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INPEANC/IOBUE

Jlopoeue eocvmuraaccuuxu!

Bbl OTKpPBIIN HOBBIM yueOHHUK «XuMHs. 8 Kjaacc. Ba3oBbI ypoBeHB». YUeOHHUK
npefHa3HauYeH KaK TeM, KTO yiKe IO3HAKOMMJICA C XMMHeH ToJOM paHbIle, TakK
M TeM, KTO TOJIBKO OTKPBIBaeT AJiA cedd ITOT MHTePeCHBIN ITpeaMer.

B yueGHHMKe IpeaycMOTpeHa cHucTeMa O003HAYeHUH, KOTOpasd MOMOYKET OPHeHTH-
poBaThbCsA B MaTepuale.

a Tarx oboszHaueH BOIIPOC B Hauajle Kakgoro maparpadga. MaydusB TeKcT mapa
J rpada, BBl 00A3aTeILHO HAWAETEe HA HEro OTBET.

Bomnpoec, Hajg KOTOPBIM aBTOPBI IIPeAJaraioT IIOPasMBIIIIATH, a 3aTeM JIaTh
J 000CHOBAHHBIN OTBET.

OnpegeneHua U (POPMYJIBI, KOTOPble BaM HeOOXOAWMO BBIYUHNTEL, 3aKJIIOUYEHEI
B PaAMKYV.

JNaGopaTopHbiii onbiT 1

Moa TakMm 3arofIoBKOM Oa&Tcs onucaHue NabopaTtopHbiX OMbLITOB, KOTOpbLIe Bbl Dyaerte
CaMOCTOATENBHO MPOBOAMTL B KaBuHETe XUMWK.

@l Tak ob6o3HauyeHBI OCHOBHBLIE IIOJIOMKEHHA WM IIOHATHA Kaxaooro naparpaq:a.

B koHIIe Kaxkmoro naparpada BaM npejjaraeTcs BBIIIOJHUTE CepPUI0 3aJlaHU.

NMpoBepbTe CBOU 3HAHUSA

Py6bpuka npegnaraeT OTBETWUTbL HA BOMPOCHI W BbLINOAHWUTL 3a4aHWA No matepuany na-
parpada.

NMpuMeHnTe CBOU 3HAHUSA

Pybpuvka npepnaraet NpuMeHUTb MOJyYeHHbIE 3HAHWUSA B KOHKPETHOM CuTyauuu.

Ucnonb3yiTe AONONHUTENBHYIO UHPOPMAaLUIO

Pybpuka npepnaraer, Ucrosb3ys mMaTepuasn U3 pasHbiXx UCTOYHWKOB, BbIPA3UTbL CBOE MHe-
HWEe NPW peLleHnn BaXHOW NpPobBnemMbi.

Ob6paruTe BHHUMaHUE, YTO KPACHBIM I[BETOM BBIJIeJIEHBI HOMEpPA 3aJaHUM, HAIPaB-
JIeHHBIX Ha (POPMHpPOBAHHE MeTallpeIMeTHBLIX Pe3yJbTaTOB.

B KoHIe KasKAoH TJIABLI MIPUBEAEHBI KpaTKue BBIBOALI. OHU MO3BOJAIOT OBICTPO
MOBTOPUTH M3VUEHHBINA MaTepHual.

VYcmexoB BaM B HM3YYEHUH XMMHUM — 3TOM MHTEPECHOH M HeoOXOJMMOI B JKH3HH
KaykJoro 4JeJoBeKa Haykwu!




PexoMeHaIyeMble HHTEPHET-PECYPCHI

1. http://gotourl.ru/10730 — sjexTponHas O6ubIMOTEeKA YUYEOHBIX MaTePUAJIOB
mo xumuu. IlpeacraBiaser coboil (poHA OyOIMKAIIMK, HOACOTOBJIEHHBIX AJA HHQOP
MAaImOHHOTO oDecliedeHHs y4eOHBIX KYPCOB II0 XMMHUH IJd CTYAEHTOB M acIIMPAHTOB
XUMHUYECKOT0o U paga apyrux paxyasreroB MIY, a Takyke abUTYyPHUEHTOB U yUAII[UX
cA CpefHel IITKOJbI.

2. http://gotourl.ru/10731 — mpexacrasiaensl ciaexyiomme pyopuru: «CoBersl
abuTypHUEHTyY, YUIHTENI0 XUMHH», «CIpaBoYHNK» (OUeHL 00OJbIIad MOAOOPKA TAabGJIHIL
M CIIPABOYHBIX MaTepuayoB), «Becénaa xumusa», «Hosoctuyr, «Onumnuanesi», «KyHer-
Kamepa» (Macca MHTEPECHBIX MCTOPHYECKUX CBEJeHUH).

3. http://gotourl.ru/10733 — mpexacrasiena wHpOPMAIHA 10 PA3JIUYHBIM pas
fejlaM XWUMHWK HA OCHOBE TMPOBEPEHHBIX HCTOUYHUKOB, CCHIJIKW HA PA3JUYHBIE XUMH-
YyecKHue SHIUKJONEIUN, PAsINUYHbIe CEPBUCHI M PeJaKTOpbl, a TaKyKe MHOIO IOIIOJ-
HUTEeJbHON mMH(pOpMamum, ocobeHHO Mo pasgenam «JlekapcTtBas, «PapmMaieBTHKA»,
«Buoxumus».

4. http://gotourl.ru/10735 — xypHan «XuMHA U KH3Hb» IOHATHO U 3aHHMa
TeJJbHO paccKasbiBaeT 000 BCEM HMHTEPECHOM, UTO IPOUCXOAUT B HAyKe M B MHpe,
B KOTOPOM MBI :KuUBEM. MOMKHO MpPOUYMTATE APXUB YKypHAIA.

5. http://gotourl.ru/10740 — momyasipHas OUOIMOTEKA XUMUYECKUX 3JIEMEHTOB.

6. http://gotourl.ru/10755 — mama uubopmanusa 06 oTuUMOUALAX 110 BCEM TIPEA
MeTaM, B TOM YHCJE WU II0 XHMHUU.

7. http://gotourl.ru/10762 — cGopHHUK cTaTeil 0 XUMHUYECKUX daeMeHTax Ilepu
onuueckoii cucrembl J[.V. Menngeneesa.

8. http://gotourl.ru/10764 — oHIAHH-9HIIUKJIONEAUSA HA OCHOBE KHUTH «XUMH
yeckaa sHuukKIoneaua» (M.: Coerckasa sHuukJIonenms, 1988).

9. http://gotourl.ru/10772 — omnmaliH-pecypc IperoCTABJIAET BO3MOMKHOCTL IO
CMOTPETH BHUAEOPOJHUK OHKCIEPHMEHTA JA JJIEMEHTOB IEPHOJIWYIECKOH TabIuIlb!
U OpPOCHYHMIATH HA AHTJIMHCKOM fA3bIKE WHTepecHble (aKThl 0 HUX.




IIEPBOHAYAJ/IBHBIE
XUMHYECKHUE IHOHATHA



§ 1. IPEAMET XUMHUH. POJIb
XMMWU B JKU3HU YEJIOBEKA

Yto wM3yyaloT M3BECTHble BaM €CTECTBEHHbleé HayKW W KaKoBa 3TUMOJIOTUS
(npoucxoXaeHHe) Ux HasBaHWi?
=

OKpy:KaIIy NOPUPOAY paHbIle HasbIBaJIU ecmecmsom. OrTcioma IIPOU3OIILIO
HagBaHue 00JIacTH 3HAHUI 0 mpupose — ecmecmeosHanue. OHO O0BEIUHAET TAKUE
HAYKH, Kak XUMH#A, (pU3KHKa, reorpadusa, domongorusa, acrpoHomuda. C pusukoi, ¢pu
3UYEeCKOUN reorpagueil m Ouosorueil Bbl 3HAKOMHWJINCHL paHee.

A 4yTO M3yyaeT xumusa?

NaGopaTopHsiit onbiT 1

O3HakoMbTECH C XMMUYecKoi nabopaTtopHoid nocygoit. lNMogymaidte, ana 4ero npegHa-
3HaYeH Kaxablil eé obpasey: npobupka, konba, XMMWUYECKUIA CTakaH, MEpPHLIA LUAnHAP,
BOPOHKWM (MnacTUKoBas U CTeknsHHas). Yto obuwero mexay obpasuamu nocyabl? Yem
pasnuyaloTCa BOPOHKU?

Bce okpy:kamouime Hac 00beKTHI (B TOM uucie jgabopaTropHas mocyaga) — aTo ¢u-
3MYecKHe Teaa. Bel, KOHEYHO, 3aMEeTHJIH, YTO JadopaTopHas IOCyAa IJis OIbITa, 3a
HCKJIIYeHNeM OJHOM ILTACTMAacCOBOII BOPOHKM, HM3rOTOBJEHA M3 CTEKJA.

To, n3 4yero cocToaT PpuU3nHeckne Tesna, Ha3blBAETCH BELLeCTBOM.

Kaxxgoe BellecTBO XapaKTepu3yeTcs UHAHUBHIAYAJILHBIME (DU3NYECKUMH CBOIM-
CTBAMM: I[BETOM, 3alIaXOM, arperaTHBIM COCTOSHHUEeM (NP OIpejeéHHBIX YCIOBUAX),
TeMIepaTypoil MJIaBleHUs, TeMIepaTypoil KUIIeHH:d, I[JIOTHOCTBIO, TeILIOIPOBOLHO-
CTBIO, 3JEeKTPOIIPOBOJHOCTBIO U IP.

A 4uro Takoe cBoMCTBa BelecTB?

Mpu3HaKK, KOTOPLIMU XapakTepusyeTcsa Kax[oe KOHKpPeTHOe BeulecTBO, Hasbl-
BalOTCS CBOWCTBaMMU BeLLECTB.

CBolicTBa caMBIX HW3BECTHBIX BEIIIECTB BBICTYHAIOT B POJH STATOHHBIX (0T ¢p.
etalon — obpasern, mepmyo). Tak, Ha cBoiicTBaX BOABI OCHOBaHA TeMIepaTypHAas
IIKaJa, KOTOPYIO HPeIJo:KUJ HIBEACKUII acTpoHOM u MeTeopoJior Anmepc Ilenbcuit
(mmxana Ilenscua). B aroit mukane 3a 0 °C npuuaTa TeMIepaTrypa 3aMeps3aHHUA BOIHI,
a 3a 100 °C — remmeparypa eé KUMeHUA. 3a €IUHUIY USMEPEHUA TeIJIOTHI HPHUHI-
Ta 1 Kajmopus — 3TO KOJMUYECTBO TEILIOTHI, KOTOpPOe HeoOXOAWMO MAJIA HarpeBaHUA
1 r Boger Ha 1 °C.




TeépaocTs BeIleCTB ONPEAEeJAI0T 110 MUHEePAJOTHYeCKON IIKaJie TBEPAOCTH, IIpei-
JIOJKEHHOU HeMeIKMM MuHepasorom u reosiorom @puapuxom Moocowm (mkasra Mooca).
dramonmaMu B Hell sBadAmoTcsa 10 pacnmpocTpaHEHHBIX MHUHEPAJIOB (OT TalbKa 0 al-
Ma3a), PacIoJIOKEeHHBIX B IIOPAJKe BO3PACTaHUA TBEPAOCTH, 3HAYEHUS IIKAJILI
or 1 mo 10 (rabm. 1).

Tabauuya 1
IIxana TBépmocrtn Mooca
TeéppgocTs | ITanoHHbIA o
UsobpakeHue Tect Ha TBEpAOCTL

no Moocy MHWHepan

1 Tanbk LlapanaeTtcs Hortem

2 I'unc Llapanaetca Hortem

3 Kanbumr Llapanaetca mepgpto

4 Dniooput Jlerko uapanaeTcs HOXKOM, OKOHHbIM
CTEeK/IOM

5 AnaTtut C ycunuem uapanaeTtcss HOXOM,
OKOHHbIM CTEK/IOM

6 Optoknas Llapanaet crekno. Obpabatbisaercs
HanU1bHUKOM

7 Keapu MNoppaétca obpaboTke anmasom,
LuapanaeTt CTek/o

8 Tonas MNoppaétca obpaboTke anmasom,
Luapanaert CTek/o

9 KopyHpg MNoppaétca obpaboTke anmasom,
uapanaer CTekno
Llapanaet ctekno




Namepars armocdepHoe HaBJeHHE II0 BBICOTE CTOJ-
buxa pryTH B KadecTBe aTanoHa npepnoxua B XVII B.
UTAJbAHCKHUH MaTeMaTHK M (pusuk IsaHmxenucra Top-
pudennu. IIpoBens ombIT, OH JAOKasaJ, UTO arMoc(epHoe
JlaBJieHNe YPaBHOBEIIMBAETCSI BECOM CTOJOMKA PTYTH,
UMelollell OUeHb BBICOKYIO IJIOTHOCTh. Ilo3gHee HA ocHO
Be DTOTO OTKPBITHA OBLIT co3faH NpuOOp AJIA M3MepeHu:d
armocdepHoro pasiaenusa — Oapometp (puc. 1). Hugxyo
PTYTh HUCIOJB3YIOT TaKyKe M B TepMoMeTpax.

CBolicTBa BeIll[ecTB OOYCJIOBJIMBAIOT UX IIPHUMEHEeHUe.
Hanpumep, cTekjo ¥ miacTMacca — 3TO MaTepHAaNbl 1A
M3TOTOBJIEHUA CAMBIX PA3HBIX H3AeNINH.

SrrTursterTrITITT RS ARSI AAtS AN s

CEIEEEY .

MaTtepuan — BelWecTBO WIM CMECb BeLlecTB,
M3 KOTOPbLIX M3rotTaBnmBaeTcqa mnagenne.

{
i
.
1
3
3
1
3

HNzyuenmem cBOICTB M co3faHueM MaTepHaJ OB 3aHM-
MaeTcsa pasjes HAYKH — MaTepHajioBeJdeHHe. BaKkHas
LeJb MATEPHANOBENeHUA — IIOJIYYaTh MaTEepPUAaJbl C 3a-
paHee 3aJaHHLBIMM CBOMCTBaMH.

WUspenusa wm3roraBauBamOT ¢ YYETOM CBOICTB Mare-
puana. PaccMorpum B KauecTBe IpuUMepa Quiuueckue
ceollcmea MaTepHaJOB Ha OCHOBe aJdiOMHUHHA. JIErKoCTh
U IIPOYHOCTh TAKMX MATEPHUAJIOB II03BOJIAIOT UCHOJIB30-
BaTh UX B aBHAIlMOHHON TeXHWKe, TPAHCIOPTHOM Ma-
IMUHOCTPOeHUN (CymocTpoeHWMum U T. A.). A 1mpoctoTa
MeXaHuYecKoll o00paboTKKU TMO3BOJAET U3roTaABJIUBATD
U3 aJllOMHUHHA caMble pasHble usgenusa (puc. 2): mera-
A MAIIHH U OpHOOPOB, APXHUTEKTYPHBIE COOPYIKEHUHd,
KOHCTPYKIIMH MOCTOB, JHHHU sjaexTponepenauun (JIDII),
TPYOBI, KeJe3HOZOPOKHEIE IITNCTEPHBI U T. A. IIOCKOJIB-
Ky MaTepuajbl Ha OCHOBE AJTIOMUHUA Oe3BpemHBI, HX
IIUPOKO NMPUMEHAIOT JA HM3TOTOBJEHUA IOCYALI. AJIo-
MHHUN He3aMeHMM JIJs M3TOTOBJEHHS YIAaKOBOUHOMN
doasru. CepeOpHUCTBIN IOPOIIOK ANIOMUHHUA IIPUMEHSETCS A IIOJIVUYeHUA HTeKO-
PATHBHOH KpacKH.

HcrnonbayoTesa u xumuyeckue c80ilcmaea alioMUHUA:

— OH He B3aUMOJeMCTBYeT ¢ KOHIeHTPUPOBAHHBIMM CEpPHOI M a30THON KHUCJIO-
TaMH, IIOPTOMY MX II€PEBO3AT B AJIOMHHHEBBIX NHCTEPHAaX;

— CHOCOOHOCTh ANIOMUHUS rOPEeTh OCJEIUTENIbHO APKUM IJIaMeHeM IIHUPOKO uc-
MmoJIib3yeTcsA IIpH IIPOUBBOJACTBe (heliepBepKOB, CAJIOTOB, DEHIaJbCKUX OTHEH, OCBeTH-
TeJbHBIX paker. lIpw 3ToM aTlOMHWHHI TpeBpamlaeTcs B APYIrHe BeIlecTBAa.

SIpieHusA, mIpHM KOTOPBIX M3 OJHUX BelllecTB o0pas3yiTcA HOBBIE BellecTBa, Ha-
3LIBAIOTCA XMMHWYECKHMMH ABJeHHAMH. VM3yueHueM TaKUX ABJeHUA M 3aHUMAaeTCH
XHUMHA.

Puc. 1. MNpubop Ha ocHoBe
pTyTv — GapomeTp

Xumuna — 370 Hayka O BeLLecTBax, WX CBOWCTBax W MpespalLeHusix.




CerogHa XUMHA W XMMHYECKasd IPOMBIIIJIEHHOCTh PpadBUBAIOTCA ropasjo ObIcTpee
MHOTHUX HAYK MU OTpacjeil mpousrojcTea. [loueMy Ke CJI0BO «XHUMUA» BBIZBIBAET Y HAC
KaK MOJIOYKUTENbHBIE, TAK YW OTpHIATe/ibHBIe aMonuu? IlomomurTenabHble MOTOMY,
yro 0e3 NOCTHIKEHHIl XMMHH HEeMEICJIHMO CYII[eCTBOBAHWE COBPEMEHHOro o0IllecTBa
(puc. 3). Ito camble pa3dHOOOpA3HBIE IJIACTMACCHI JJisi U3TOTOBJIEHUSA KOMIBIOTEDOB,
TenepOHOB M aBTOMOOMJIeH; ImpeaMeTHI ObITA, YOAKOBKA U T. . OTO THTHEeHHUYECKHE
U KocMeTudecKue cpeactBa. CBOMMH ycIexXaMH COBpeMeHHAasdA MeJUIIMHA BO MHOIOM
00A3aHa XMMHH: CHHTETUUYECKHE BHTAMHHBLI M JIeKAPCTBeHHLIE CPENCTBa, MaTepua
JIBI AJIA MBTOTOBJIEHHA MeOUIITMHCKOHN anmapaTypbl U npubopoB. CelbCcKoe X03AMCTBO

Puc. 2. lMpumeHeHWe anioMUHUSE Ha OCHOBE
ero CBOWCTB: & — CaMONETOCTPOEHUE;

6 — pakeTtocTpoeHue; B — J13I;

B r — NpPOW3BOACTBO donkrn




Puc. 3. MpumMepbl UCNONbL30BaHUA XMMUMA B XWU3HU: a8 — dapdopoBan nocyaa; 6 — KOCMeTUuKa;
B — yOooGpeHus; r — CUHTEeTMYEeCKME TKaHW; [ — KOMMbIOTep; € — neKapcTea

Muxaun Bacunseeuny
NomoHocoe (1711—1765)

Hwukonain Hukonaesuy
CeméHoB (1896—1986)

HeMBICIMMO 0e3 IIpHMeHeHUdA YA00peHU, CPeICTB 3all[UThI
pacteHuil M KUBOTHBIX. Ha ocHOBe XMMHUUECKHX TEXHOJIO
ruii cosjparoTcA MaTepHasbl AJIsA HOcHTenel MH(pOpMAaIWH,
a TaxKsKe CcpeJicTBa A €€ XpaHeHUA M Iepefadu.

Ilpas Opin Benurkmuii Muxamn BacuianeBmu JIoMOHOCOB,
Koropslit emé B 1747 r. yreep:xgan: «IIlupoko pacrnpoctir
paeT XHMHsS PYKH CBOM B JeJia YEeJIOBEYECKHE...»

A Bor uto B XX B. ckaszana o xumum H. H. CeméHnos,
yuéHbiii, jgaypear HoOenesckoii npemuun: «Bcé ™Mbl cBsE
3bIBaeM C XHUMHYECKOM HayKoH: mIporpecc B IO3HAHUU
OKPYVIKaloIlero MWpa, HOBBIe MeTOAbI ero IepecTpPoOrKM
M YCOBepINeHCTBOBaHUA. V He MoxKeT OBITH B HAIIKW OHH
CIIEIUAJINCTA, KOTOPLIH MOT OBbI 0GOHWTHCH Ge3 3HAHUS XIF
Mun». [lonoxurenpbHoe OTHOIIEHUE K XWUMHUHM Ha3bIBAIOT
OOHUM CJIOBOM — Xemo(puana. AHTOHUM XeMOpHIUHm —
xemooona. OrpuiaresbHOoe OTHOIIIEHHE K XHUMHH TOKe
HUMeeT CBOH apryMeHTAIlHIO.

XuMuuecKoe 3arpsAsHeHHe OKpPYIKalolleld cpelbl OT
HOCHUTCA K TIJIOOANBHEIM ITpobJeMaM dYeJsioBedecTBa. Poct
IIPOMBIIIIJIEHHOIO IIPOM3BOACTBA H CeJlbCKOTO XO3HﬁCTBa,
pasBUTHe SHEpPreTHKM M TPAHCIOPTa, COBepPIIIeHCTBOBaHHE
COBPEMEHHBIX TEXHOJOTHH U CPeJCTB KOMMYHUKAIIUN TPV
BOZAT K TOMY, UTO €KerofHo cikuraercsa Gomee 1 muapa T
TOILJIMBA, BbIOpacbliBaeTcsa B arMocdepy HEeCKOJbKO MUJF
JIMAPAOB TOHH YrapHOr0 M YIJIEKUCJOrO TI'a30B, HEeCATKU
MIJIJIMOHOB TOHH OKCHAOB azoTa m cepbl. OHuM o6pasyior
¢ arMoc(epHOM BJIATOM PACTBOPBI KHCJIOT, KOTOPLIE, BhIMa
mas B BUJe HO:KAel (TaK Ha3bIBAeMbI€ KHCJIOTHBIE NOMKIN),




Puc. 4. NocnencTtens BO3OENCTBUS arpecCUBHON cpefibl: 8 — HEKPO3 NMCTLEB PacTeHWA;
6 — paspylwanuasca MpamMopHas CKyfbnTypa

Puc. 5. 3arps3HéHHbIA NpuUpoaHblA naHawadT: a8 — Ha onywke neca; 6 — Ha Oepery peku

OKAa3bIBAIOT I'yOHTEeNbHOE BO3AeHCTBUE HA HMPUPONY, PA3PYIIAIOT MAMATHUKHN apXu-
TeKTYPhl U CKYJIBNTYPHI (puc. 4).

PagmuBel Hed)TH INpeACcTABIAIT CcO00H CMEpPTEIbHYIO) OMNACHOCTh HAJIS MODPCKUX
U IIPECHOBOJHBIX OPraHU3MOB.

BriTOBBIE OTXOABI 3arpA3HAIOT IIPHPOAHBIE JaHAIIA(THI, IIpeBpamas JKUBOIMC-
Hble YIrOJIKM B MYCOpPHBIe CBaJKH. YacTo sTOMYy CHOCOOCTBYIOT XHMHUUecKasa Oesrpa-
MOTHOCThL M 0e30TBETCTBEHHOE IOBeJeHUe Jio/ieii: BpiOpachiBad ILJIACTUKOBBIE ITAKEeThI
¥ OYTBIIKHM B Jiecy WM II0 OeperaM BOJOEMOB, OHM 06e300pasKUBaOT IPHUPOLY Ha
mecsaTuaerus (puc. 5).

3HaHMe XMMHHU — 3TO OCHOBa 0epe’KHOro M OTBETCTBEHHOIO OTHOIIEHWA JIoAel
K Ipupojie, X 6e30IIaCHOTO M BKOJOIMYEeCcKH I'paMOTHOro obpallleHMsA ¢ BelllecTBa-
MU, MarTepuajaMy U XUMHYECKHUMU I[IPOIeCCaMU.

BewecTea. CsoiicTBa BewecTB. JdTaNoOHHble ¢duU3n4Yeckue CBOMCTBaA Be-
wecte. Marepuansl 1 MmaTepuanoeegeHme. XmMmu4yeckue ABneHus. 3Ha4vye-
HUEe XUMUM B XXM3HU COBPEMEHHOro 4yenoeeka. Xemopunua n xemopobus




CradaH ¢ materiallodﬂ!da.ws

. MNpoBepbTe CBOM 3HAHUS

1. Y10 BbI MOHMMaeTe NoM BELWECTBOM W mMaTepuanom?

2. Y70 Takoe cBoKcTBa BelwecTB? Kak B3aMMOCBa3aHbl CBOWMCTBA BELLECTB U Marepuasnos
C MX NPUMEHeHnem?

3. MNpueeante npumepsl GU3NHECKUX CBOMCTB BELLECTB, KOTOPbIE WCMNONL3YIOTCH B Ka -
4YecTBe 3TANIOHHbIX.

4. Packporte nonoXxuTensHoe W oTpuuaTenbHoe 3Ha4YeHus XMMKUW B XXW3HW COBpPEemMeH -
Horo obuiecTea.

NpumeHnTe ceon 3HaHUA

5. NayunTte cduanyeckme CBOWCTBA: a) caxapa W conu; 6) JUMOHHOW KWUCIOTbl M codpbl.
Ons onpeneneHvsa Temnepatypbl NAaBneHus 1 KUNeHus BeLLecTB NCNnonbayinTe VIHTepHeT.
Peaynerarel npoeegéHHoOro aHanuia odopmute B Buae Tabnuubl.

6. MNpennoxute CBOW NPUMEpPbl MPUMEHEHUS KOHKPETHbLIX BELecTB 1M MaTtepwanoB B 3a -
BMCHMOCTU OT WUX PU3MHeckmx cBoWCTB. 3a uHdopmauuein obparntece Kk UHTEpHeTy.

J

MUcnonb3yinTe AONOJIHUTENbHYIO UHPOpMaLMIO

7. NoprotoBete coobuieHne 06 MCTOPMKU YCOBEPLLUEHCTBOBaHWUS NpUOoOpoB gns namepe-
HUS TeMneparypbl Tena 4Yyenoseka.

8. CTOPOHHMKOM Kakoi no3uvummn — xemopunum nnnu xemodobum — Bbl aBnseteck? Ap -
rYMEHTUPYWNTE CBOIO TOYKY 3PEHUS.

9. Kakoii 0eATenbHOCTbIO Bbl XOTenu Obl 3aHUMAaTLCA NOCNE OKOHYaHUA WKonbl? Kakyio
ponb urpaeTt B Hel xumua?

10. MoparotoBbTe cooGLIEHWE O BKNaAe OOHOMO W3 OTEYECTBEHHLIX XMMWKOB B MUPOBYHO
XUMUYECKYIO HayKy.

§ 2. METOJbI U3YYEHUS XUMUU

MO>KHO /i1 NPUMEHSATb B XMMWUK METOAbI, KOTOPbIE Bbl MCMO/b30BANM B NpoLecce
M3y4YeHUs [PYrMX eCTEeCTBEHHO-HAy4YHbIX NpeAMeToB?

Xumusi — BayKHeWIIas W3 eCTEeCTBEHHBIX HAYK, K KOTOPBIM TaKyKe OTHOCATCH
6uosiorus, reorpadus, GuUsMKa U acTpoHOMHUA. 1IpH M3YYEeHHUU STUX HAYK IIHPOKO
HCIONB3yeTCA BasKHEHIIHH MeTOoJ IO3HAHMA — HaOJIIOJeHHe.

Ha6nwogeHune — 370 KOHUEHTpauus BHMMaHMSA Ha no3HaBaeMblx 0ObekTax
C Uenbio MX U3y4HeHud.

ITOT METOJ BAM XOPOIIIO HM3BECTEeH M3 HAYAIBHON IIKOJBLI. Pasaumdaior:
— HenocpedcmeeHHoe HaOAWO0eHUe, KOTOpoe IIPOBOAUT YYeHUK, Habaomad
3a M3YUYAeMBIM XUMHUUYECKUM 00BEKTOM (BEIecTBOM, CMEChIO BEIIeCTB, MaTepuajaMu
U USMEHEHUAMM, TPOUCXOMAIIUMUA C HUMH);
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— onocpedoganHoe Haba00eHUe, KOTOPOe VUeHHUK IPOBOJIUT, MCIOJb3YA pe3yJib-
TaTel HabJdOAeHW, TOATOTOBJIEHHBIe M 3a()MKCHPOBAHHBIE OJHOKJIACCHUKAMH WJIHN
yuuTeJIeM B BHUIe COODINEeHUN, BUNEO3AIHUCEN U Ip.;

— doazospemernHoe HabaodeHue, KOTOpoe IIPOBOAMTCA Ha IIPOTAMKEHUUN IJIHUTENb
HOTO BpEeMEeHHW — HECKOJbKHX UYACOB, AHEW M Jame Heae b (HampuMmep, TaK BbI 0Oy-
geTe HAOJMIOAATHL 3a KOPpPO3Mell MeTaJJIOB B 3aBUCUMOCTH OT YCJOBUH NPOTEKaHUA
ATOTO IIpollecca);

— KpamkoépemeHHOe Haba0eHue, KOTOPOe BbI OyleTe HPOBOJUTH HA YPOKEe
NpU BBINOJHEHUHU JIaOOPATOPHBIX OIBITOB M IIPAKTHYECKHX pador.

Habaogenune, mpoBOAMMOE B MPOIECCe UBYUEHUSA XUMUHU, HOJIKHO COOTBETCTBO-
BATh PAAY YCJIOBUI:

1. Onpepenserca o0beKT HabnOAeHUA (BEIIECTBO MJIM HU3MEHEHHHA, ITPOHUCXOIA-
Iue ¢ BEIIeCTBOM B OIPEAEJEHHBIX YCIOBUSIX).

2. @opMmyaupyerca Leib HaOIOIeHnsd.

3. Yacro BeIABHUraerca rumoresa (or rped. hypothesis — ocHoOBaHWE) — HaAYYHOE
MPEeANoJ0KeHne, 00bACHAIONee KaKoe-Tu00 CBOMCTBO XUMHYECKOro 00'beKTa U BIIHA
AHUEe YCJOBUI Ha ero NnposABJIeHHE.

4. CocraBiasgerca IJIaH NPOBEPKH T'HMIOTe3bl B XOJe XUMHUYECKOTO BKCIepHMeHTa
(ot nar. experimentum — upofa, OUBIT).

XumMunyeckmii aKCnepumMeHT — WccneaoBaHue, KOTopoe MPOoBOASAT C Belle-
CTBaMM B KOHTPONUPYEMbIX YCNOBUSAX C LENbIO N3Yy4YeHUs] CBOWCTB BELLECTB.

MHoOTOKpaTHOe BOCIIPOM3BEAeHHEe OKCIEePHMEHTAa I103BOJAEeT BBLIABUTL 3aKOHO-
MEpPHOCTDH, KOTOPOH MOAYHHAIOTCS HCCIeAyeMble XUMHUECKHEe O0BeKTHI M ABJIEHUS.
Taxkue ycioBus obeclleuMBaeT CIenUaJIbHO 000pYyZOBaHHOE MmOMelleHne — Jjabopa-
Topusa (puc. 6).

5. Ilo pesyabpTaraM SKCIepHMEHTA AelaeTCA BBIBOA 00 MCTHHHOCTH HJIH OIIMOOY-
HOCTH TUIIOTE3bl U O(OPMIAETCA OTUET.

Puc. 6. Xumunyeckass naboparopusi
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' ™
Kucnopog Ammunax Bopa ATUNoBbIA
cnupT

MetaH Yrnekucnblii ras YrapHblii raa

YcnosHble 0603HaueHun

o Kucnopog, o AzoT Yrnepog, O Bogopoa,

Puc. 7. Mogenn monekyn HekoTOpbIX BeLlecTe

HexoTopble sKCIIepHMEHTEI IIPOBEAET YUUTEIb; MHOTHE ONBITHI BBl OyJeTe BBIIIOJ-
HATH caMOCTOATenbHO. I'TaBHOe, UTO BaM HeOOXOAUMO CcJejlaTh B TOM U B APYIoM
caydae, — 5TO BHHMATEJIBHO HAONIOAATH 3a NPOUCXONAIIMMHA XHUMHYECKUMHU SABJIE
HUSAMM U Ha OCHOBAHMU HabOJOAeHNA (POPMYJIMPOBATH BBIBOALI, KOTODPBIE IO3BOJIAT
MOATBEPAUTDb HJHN OIPOBEPTHYTH BBLIABUHYTYIO TUIIOTE3Y.

He TonbKO XMMHUYECKHIl SKCIIEPUMEHT HeoOXOAMM /[AJA IIO3HAHWUA MHPA BellecTB
n pearkiuii. BamHyo poJb HIpaeT MOeJIHMpoOBaHUe.

MopgenupoBaHue — 3T0 M3yyeHre 0O0bekTa C NOMOLLbID MOCTPOEHUA U Uccne-
OOBaHWA Mogenen.

Xumuueckada mogeab (ot jgar. modulus — mepa, obpasel]) — 9TO YIPOINEHHBIA
BapHaHT XHMHYEeCKOIo ob0LexTa (MO,ZIEJIH CTpOoeHHA aToMa HJIH anc'ra,nnﬂqem{oﬁ
PEIIETKH, XHUMHYECKOTO almapara WM IPOMBIIIIeHHOH YCTAHOBKH), B KOTOPOM
KOINUDPYIOTCA JHIIb BasKHeHIIue cBoiicTBA 00BLEeKTa ¢ neJabl ero H3ydeHHA. Jro
MaTepHaJbHbBIe, UJIN BellecTBeHHBbIe, Moaeau (puc. 7). OgHAKO He MEHBIIVIO POJb
B U3YYeHHUH XUMHH HUIPDalT U 3HAKOBBIE, UK CHMBOJbHBIE, MOIEJIH. K ragum mo-
agejJidM MOMIHO OTHeCTH YCJIOBHBIE o0003HAUYEeHUA ATOMOB H MOJIEKYJI, a TaK#e XIHIMH-
YeCKHe 3HaKH, q;)opmynm H YpaBHeHHHA, C KOTOPBIMH BEI ﬁy,n;eTe SHAKOMHUTBCHA JaJiee.

-

Habnmopgenue. MNnorte3a. Beieog. Xumuyeckuiin akcnepumenT. Mogenupoga-
Hue. Mogenu martepuanbHbie (BewieCcTBEeHHbie), 3HAKOBble (CUMMBOJbHbIE)
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NMpoeepbTe CBOM 3HAHUSA

1. Yto Takoe HabnwopeHwe? lcnonb3oBanu NM Bbl 3TOT METOH B MPOLECCE WM3y4eHud
OpPYrix ecTecTBEHHO-HAy4yHbIX nMpeamMeToB? YTo aBnsaetcAa 06GbLekToM HabniogeHus B XU -
Mnun? Kak Bbl pUKCUpOBaNuU peaynbTatbl HAbnwaeHWin?

2. 410 Takoe XMMUHECKWIA 3KCNePUMEHT? Kakum ycnoBusaM OH [OMMKEH OTBeYaTb?

1

3. HasoBute skcnepumeHTbl No ¢uanke, duonorum n Gusmyeckon reorpadun, KOTopble
Bbl MPOBOAWMM MPU WM3YYEeHUU 3TUX y4ebHbiX NpeaMeTos.

4. HasoBuTe mMopenu, KOTOpbie Bbl WUCMNOL30BaNW nNpu wdydeHun dusukn, Buonorum
n duandeckoin reorpacdpumn. Kak moxHo knaccudpuumposaTts Takme mMoaenn?

5. U3roToBbTe M3 NnacTUInHa MOOENW MONeKy/n MeTaHa, CepHWCTOro rasa, xiaopa, xno -
pOBROAOPOAA, CEPOBOAOPOAA, cepoyrepoaa. 3a uHdopmaumen 0 cocTase aTux BellecTB
obpaTtuTtecek k VHTEpHETY.

~ v

Wcnonb3yite AONONHUTENBHYIO MHPOPMaLUIO

6. MNpuBeguTe NpuMepsbl O0NTOBPEMEHHbLIX U KPATKOBPEMEHHbIX HabnwoaeHwidi no Guono-
ru, xumun, dusuke.

7. B kakux nutepaTypHbiX NPOW3BEAEHUAX OMNMCaHbl XMMUYeckue nabopaTtopum u XMmu -
4yeckune aKCNnepumeHThbI?

§ 3. ATPETATHBIE COCTOSIHUS
BEIIIECTB

BepHbl nu yTBep)KAeHUs, UTO BOJa — 3TO >KUAKOCTb, a KMC/IOpoa — 3TO ras?

B zaBucuMoOCTH OT yCcJIOBHH (JaBiieHHe, TeMIIepaTypa) BeIlecTBO MOKeT HaXOIUTh-
cA B OTHOM U3 TPEX ArperaTHBIX COCTOSAHUN: razoo0pasHOM, IKHUAKOM U TBEPIOM.

HopmanbHble ycnoBusa (H. y.) — 9TO gaBneHne u temneparypa, C KOTOpbIMU
COOTHOCSITCA 3HayYeHus OpYyrux (GUSNYECKWX BENMYMH, 3aBUCALLMX OT Aasne-
HMS W TemnepaTtypbl. HopmanbHble ycnosus orpegeneHs MexayHapogHbiM
COK30M TeopeTuyeckon 1 npuknagHon xumum (IUPAC): pasnenme 101325 Ma
(760 mm pT. cT.) 1 Temneparypa 0 °C.

T'azoodpasnoe cocrosinue. [Ipu 0OBIUHBIX ¥ HOPMAJIBHBIX YCIOBUAX KHUCJIOPOI,
BOJOPOJI, Aa30T, YIVIEKHUCJIBLIH Tra3 — 9To TrasoobpasHble BelecTBa. OgHAKO Npu
OXJTaKaJeHHH WJIM IIOBBIIIEHHWH AJaBJeHHA ra3bl MOTYT CHHMMKATBCA, T. €. IIePexXOoJUThb
n3 raaooﬁpasnoro COCTOAHHA B XHJIKOe, a IIpH ,I[aJIBHeﬁIHEM OoXJaxIeHHH M IIOBBI-
e OJaBJeHHA CTaHOBHTLBCA TBép,I[HMH.




a

Puc. 8. Kucnopon: a — XxXuakui (npu nepe-
NMBaHWW OH ucnapsieTcs, MomoLwas MHOro
Tenna w3 BO3AyXa, BO3AyX CUNLHO OXNlax-
[aeTcsi, a Bnara W3 Hero KoHOeHcupyeTcs,
obpasya TymaH); 6 — TBEpAbLIA (MMeeT He-
OONbLYIO NPOYHOCTL, MAABMTCA U KUNUT Mpu
HU3KUX Temneparypax, obnagaetr MarHuTHbI-
MU CBOWCTBaMM)

OBLI KHCJIOPOJ — BeIlecTBO cUHero Ieera (puc. 8, 6).

B sTom merko yb0eguThCA HaA OIBITE.

—Jai e

Tak, IpM HOPMAJLHBIX YCJIOBHAX KHCJIOPOI He MMeeT I[BeTa M 3amaxa, IIJIOXO0
pactBopuM B Boje. Ilpu remneparype —183 °C oH mpeBpalaeTrca B KHUJIKOCTL I'OJY-
ooro mBera (puc. 8, a). Ilpu temmeparype —219 °C wumcaopon saTBepaeBaer. TBEpP-

B rasax moneKyabl ciiabo OPUTATUBAIOTCA APYT K APYTY, PACCTOSHHE MEMXKIY da-
CTHIIAMHK OYeHb BEJHMKO 10 CPaBHEHHMIO C UX pasMepamu. I'asbl He UMEIT COOCTBEH-
HOU ¢opMBI U 00bEMAa, OHH 3aHMMAaIOT Bechb 00BEM cocylla, B KOTOPOM HaXOJATCH.

T'aszvt ccumaemvt. Ecnm yMeHBIINTE 00BEM Ta3a, ero JaBJeHWE BO3PACTET, IIO-
CKOJBKY YMCJIO CTOJKHOBEHHH 4YacTHI[ CO CTeHKAMH cocyaa yBeamuuTcea (puc. 9).

Harpepanue rasa (IIp¥ IDOCTOSHHOM JAaBJIeHHHN) BeJET K YBeJIHUYEHHIO ero obmeéMma.

Puc. 9. CxumaemocCcTb rasos

CkauaH ¢ material 100}

tilda.ws




JlaGopaTopHbiii onbIT 2

MpoBbupky nnn konby 3akpoiiTe Npobkoi ¢ rasooTBOAHOR TPybKoi. MepeBepHUTE Npo-
OMpKy unu Konby KU NOMecTuTe ra3ooTBOAHYIO TPYOKY B cTakaH ¢ Boaon. CorpeinTte cTeH-
K konbel nagoHbto (puc. 10). Yto Habnwopaete? lMovemy?

&

CkauaH C

HKugkoe cocroaaue. B ;KMAKOCTAX B3auMo-
JelicTBHe MeXAY MOJIEKYJIAaMHU HACTOJBKO BeJIH-
KO, 9TO HE€ II03BOJIAET UM CBOOOJHO OTPBIBATHCH
APYr OT Apyra M yAANATbCA Ha OO0JIBIIHE pac
CTOSHUA,

IlosTOoMy, B OT/IMYHE OT TIasoB, KHIKOCTH
NpakTUu4YecKu HecxHeumaemwvt. IIpu O0OBIYHBIX
VCIOBHAX KHIKOCTAMY ABJIAIOTCSA BOJa, PTYTh,
OTHJIOBBIM CIIMPT, a30THAA KHCJIOTa, AalleTOoH.
Hunkocrn obnamawotr mexyuecmsio (puc. 11),
MOATOMY NIPUHUMAIOT GOPMY cocyla, B KOTOPOM
HaXoaATCA.

B cocToOsSHMH HEBECOMOCTH HJIHM CBOOOIHOTO
najgeHunsA, a TakiKe B BUAe HeOOJBIINX KalleleK
JKHUAKOCTE CTPEMHUTCA NOPUHATHE (OpMy Imapa
(puc. 12).

Hexoropble YacTHIbl KUAKOCTH CIIOCOOHBI
OpPeojoieBAThL CHJIBI MEXKMOJEeKYJIAPHOTO NpH-
TAXKEHNA, OTPBIBATHCA OT €€ TOBEPXHOCTH H
IpeBpaliaThCa B ras. JTOT IIPOIECC Ha3bLIBAIOT

\\
=
i ~
a3
Bopa
|
. >

Puc. 10. YBenuueHne obwéma rasa
npu HarpeBaHWuW UCMOJIb3YIOT ONg
npoBepku npubopa Ha repmMeTnyHoCTb

Puc. 11. TekyyecTb — BakHeWlLlee CBOWCTBO >KUOKOCTU

Puc. 12. Kannu pocel Ha nayTuHe

naterial100.tilda.ws
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ucnapenuem. IIpu yBenmuyeHUU TeMIIEPATYPLI YUCJIO TAKUX YACTUL, CTAHOBUTCH BCE
OospIlle, McIapeHme — HMHTeHCHBHee. Y HaKOHEI[, IIPH ONPefeEéHHON TeMIeparype
JKUAKOCTh 3aKuMIaeT. JTa TEMIepaTypa HA3BIBAETCA TEMIEPATYpPOHl KHUIMEeHHS.

Kamxpoe BeIllecTBO MMeeT CBOIO TeMIlepaTypy Kunenud. Hanmpumep, nmpu Hop-
MaJabHOM aTMoc(epHOM TaBJIeHHMHM Boja 3akumaer npu Temmneparype 100 °C, ame-
ToHn — 1upu b6 °C, ykcycHas kucaora — mnpu 118 °C.

ITpu oxmakAeHMH KUAKOCTH €€ MOJIeKVJIBI BCE MeHbIe IlepeMeIaloTcsa B IIPoe
CTPaHCTBE W TP HEKOTOPOH TeMIlepaType 3aHHNMAalOT OIIpeAesEéHHBIE IIOJIOKEeHUA
OTHOCHUTEJIbHO JIpYI Apyra. JTOT IIPOIECcC Has3bIBAIOT KPHCTAJIM3AIMei: BellecTBO
M3 JKHUAKOTIO COCTOAHUA mnepexonuT B TBépaoe. Hanpumep, npu oxnamaenuun go 0 °C
BOJla IpeBpalliaeTcs B JE.

TeBépaoe cocroauue. TBEpAble TeJaa COXPaHAKT CBOU (POpMY U 00bEM. ITO 00B-
SACHAETCA TeM, UTO YACTHILhI, 00Pas3yIoIne TBREPIOE TEI0, COXPAHAIOT CBOE B3aAUMHOE
IIOJIOXKEeHUe OTHOCUTEJIBHO APYr Apyra U IepecTaioT CBOOOLHO IIepeMeliaThbCs, a Mo
I'yT COBepIIaTh JHUIIL HeboJabInue KoJgebaHUA.

IIpu 0OBIUHBIX YCHOBUAX TBEPABIMH BeIlECTBAMH ABIAIOTCA IMOBAPEHHAS COJIb,
JKejle30, caxap, cepa m mp.

ITpu HarpeBaHHHM YacTHIILI TBEPAOTO BellleCTBAa KoJIeOJIOTCA BCE CHJIbHee, W IIPH
OIIpeIeIEHHON TeMIlepaType — TeMIepaType IJIaBJeHHs — HaOIIoJaeTcsa Iepexon
BellleCTBA M3 TBEPJOI'0 arperaTHOro COCTOAHHUA B JKHJAKOe — ILIaBJIeHHE.

HexoTopsle BeljecTBa CIIOCOOHBI MePeXOAUTh M3 TBEPAOIO arperaTHOTO COCTOSHUA
cpa3y B rasoobpasHoe, MUHYA JKHUIKOE. ITOT MPOIECC HA3BLIBAIOT CyOMMMAIMEeN MJIH
BO3roHKoN. Bo3roHka xapakTepHa, HalpuMep, IJA HoJa, KOTOPBLIH IIPH OOBIYHBIX
VCIOBHUAX He HMeeT JKHJKOT0 arperaTHOTO COCTOAHUSA (MeZHIITMHCKHH HOJ — 3TO
cuuproBoil pacrsop). Ilogmaércsa Bo3roHKe Boja, IIOTOMY Oellbe IIOCe CTHPKHU MOXMK-
HO BBICYIIMTHL Ha MOpoO3e.

Ob6paTHoe sABJIeHHe — OpeBpalleHue razoo06pasHoro BelecTBa B TBEPLOE — HOCHUT
HazBanue gecyomumanusa. [Ipumepom jecybauMamuy MOMKHO CUHUTATH oOpasoBaHue
HHes: BOASHOM map, cojep:kamiuiica B aTtMmocdepe, IpeBpaliaeTcs B KPUCTAJIIHNKH
JbJa, KOTOPbIE OCENAIOT Ha XOJIOAHBIX BETBAX OepPEeBheB W IIPOBOJAX.

CoopmynupyeM BBIBOJALI. B 3aBHCHMOCTH OT YCJIOBHUH BeIeCTBO MOXKET HaXo-
JAUTBCA B JIOO0OM U3 TPEX arperaTHeIX cocroaHuli. VM3 ommHoro arperaTHoro cocro-
AHUA OHO MOJKeT IIepeXOoJUTh B Apyroe: ras (map) — B KHAKOCTh (kKoHOeHcauus),
JKUJIKOCTE — B ras (ucnaperue), KUIKOCTh — B TBEpPHOe COCTOAHHe (Kpucmasiu-
3auyus), TBEPHOe BeIleCTBO — B KHIKOCThL (n./iasjeHiue), TBEPAOe BellleCTBO — B ras

Cxema 1
€] @
BoaroHka @ ® WcnapeHue
(cybnumaums) @
/ @ \
Hecybnumauuns las KoHpgeHcaums

MnasneHune ‘.: '. ...
- ...:. .:

Kpuctannusaums

Teépaoe BewecTso
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(cybaumayus, MIN 60320HKA), Ta3d — B TBEpPJOe BelllecTBO (decybaumayus). ITH
mepexonsl IIOKasaHbl Ha cxeme 1.

B sTom maparpade BbI MOBHAKOMHUJIMCH C SABJIEHUAMHN B3AUMHBIX IEPEXOIOB Be
IecTBa M3 OJHOI'O arperaTHOTO COCTOAHMA B aApyroe. CaMo BeIlecTBO IPH 9TOM He
u3MeHAN0ch. TaKkue ABJIeHUS HA3BIBAIOTCA (PU3MUECKMMH.

uusi, UCnapeHue, KpUcTannusauus, nnaeneHue, cyénumauus (Bo3roHka),

pAecybnumauuna J

1. Jaite cpaBHUTENLHYIO XapaKTepUCTUKY PasnuyHbIX arperaTHbiX COCTOAHWIA BellecTea
no cnepylemy nnady: a) pacctosHue mexay dactuuamu; 6) cnocoBbHOCTb K TEKYYECTH
M CXXMMaeMoCTH; B) CNOCoBHOCTb coxpaHaTe GopMy KM 0OLEM.

2. Paspenute npennoXxeHHble ABNEeHWA Ha Age rpynnbl (PU3NYECKME U XMMUYECKVE AB -
neHws): a) BbiNapuBaHWe convM M3 pacTteopa; 0) BbipallMBaHWe KPUCTANNOB M3 pacTBO-
pa conw; B) pasfnoXeHwe BoAbl INEeKTPUYECKMM TOKOM; ) GpOTOCUHTES; A) pacTBOpeHue
caxapa B BOAE; €) M3MeHeHue LBeTa 4as npu aobasneHun NMMoHa.

3. Bam u3BecTHbl B3auMHbIe Nepexoibl BoAbl U3 OAHOr0 arperaTtHoro CoCTOsiHUA B ApY -
roe: TBEpaoe (nén) — xwuakoe (Bopa) — rasoobpasHoe (nap). BoamoxeH nu nepexop,
1“3 TBEPOOro COCTOSHUA B razoobpasHoe?

4. Kakoe W3 nepeyvYncrieHHbIX SBNEHWM HABNFAETCA NUWHUMM B CledylolweM nepedHe:
a) nnaenexue nbga; 6) kuneHwe sodbl; B) 0bpasoBaHue Kanefb BOAbl; ') KOHAeHcauus
BOASIHOrO napa; A) kpuctannuadauusa Boabl? MNoscHWTe cBoW BLIGOP.

]

5. MNpepnoxeHHyld cxemMy B3aWMHbIX NEepexofoB arperarHbiX COCTOSHWIA BELLeCTB MNpo-
WNNIOCTPUPYINTE KOHKPETHLIMKW MPUMMEPAMKU W NOKaXKUTE 3Ha4YeHWe Takux B3auMHbIX rnepe-
XOO0B.

6. Moyemy BO BpPeEMS COPEBHOBAHUI UIypUCTOB WM XOKKEMRHBLIX MaT4yei OenawT nepe -
pbiBbl Ha 3anMBKY nbaa?

7. No4emy nocne KynaHwsa B peke Winm MOpe 4enoBek Aaxe B XapKylo norogy owyuwaet
npoxnagy? CnporHoaupynte Tennosbie ahdekTbl BCex NepexoioB 1n3 oAHOro arperaTHo -
ro COCTOSIHUSI B Opyroe.

S A

Ucnonb3yiiTe AONONHUTENBHYIO UHPOPMAaLUIO

8. MoparoToBbTe COOBLUEHNE O CYXOM Nbae.

9. YT04HNTE BO3MOXHOE YWUCNO arperaTHbiX COCTOSIHWIA BellecTB. AprymMeHTUpyiTe CBOWA
OTBET CBEAEHUAMU, NONYYEHHBIMU U3 PA3NUYHbIX MCTOYHMKOB MHDOPMaUnK. YkaxuTe 3Tn
UCTOYHUKMN.

10. K BaxkHelwurM CBOWCTBAM BELUECTB OTHOCATCA WX (PU3NYECKMe KOHCTaHTbl, B TOM
ynucne TemnepaTtypbl KUMNeHWs W nnasneHusa. HaihTu gaHHble BenM4YMHbl MOXHO B cnpa -
BOYHOW nuTeparype unn UHtepHete. Onpegennte uU 3anuwimvte Temneparypbl KUNeHus u
niaBneHus aMmmuaka, 3TUI0BOro cnupta, rugpokcuaa Hatpus. C Kakoil TOYHOCTBIO Npu -
BEAEHbl 3TV 3Ha4YeHWs B crnpapoYyHuke? B Kakmx eaumHuuax OHW M3MepsiioTca?

L 3
ArperaTtHbleé COCTOSIHUSI BELLEeCTBE M UX B3aMMHbIe Mnepexonbl: KOHAeHca- @J

.
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IIpakTuyeckas padora 1

INPABWJIA TEXHUKHN BE3OITACHOCTHA
M HEKOTOPBIE BUJbl PABOT B XMUMHWYECKOM
JIABOPATOPUUN (KABMHETE XMMWWN)

B xumuueckon nabopatopun Heobxoaumo cobniogats ocobbie npasuna npu pa-
6ote c obopymosaHueM U peakTuBamu. Mouemy? Kakoebl 3t npasuna’?

1. Bo Bpema ypoka yyalimecsa OOJKHBI ClIeJOBAThH YKa3aHUAM YUYUTENA U MH-
CTPYKIIMAM IO TeXHUKe 0e30IIacHOCTH, OBITH OUYeHB BHUMATEJILHBIMH.

2. Kareropuueckn sampelljaeTcs IpofoBaTh Ha BKYC BelllecTBa B KabuHeTe XHU-
muu. HioxaTe MX MOMKHO, JUINb HANpPaBIAA JEIKUM ABH)KEeHUEM PYKU HCIIapeHUuA
K HOCY, IIPH 9TOM HeJb3s BABIXATH IMOJHOM rpyabio (puc. 13).

Puc. 13. OnpepeneHuve
3anaxa BeLLECcTB

r— ~

Puc. 14. CnupTtoBka

3. VuamumMes samnperieHo IPOBOAUTE JIOObIE OMBITHI,
KOTOpPbIe HEe IPeAyCMOTPEeHBbl JaHHOIN IPaKTHYECKOH MM
nabopaTopHOil paboToil.

4. O pacchImaHHBIX BeIleCTBAX WIH PAa3JIHUTBIX pe
aKTHBAX YYEHHUK JOJKeH He3aMeIJINTeJIbHO COODIIIHTH
YUUTEJI0 WIN JabopaHTy.

5. Obo Bcex HeroJiaiKax B pabore obopynoBaHusa u
IPYrux mpobieMax YUeHHKH AOJKHBI HEMEIJIEHHO co00
MUTh YVIUTETI0 U IMpeKpaTuTh padbory. Henb3sa BRLIUBATH
B KaHaAJIMU3aI[MI0 OpraHMYecKHe KHAKOCTH U PacTBOPHI.

6. Hennsa ocraBaaTh 06e3 IIpHCMOTpPa BKJIIOUEHHLIE
HJIN TOpsAIlHe HarpeBaTelbHble npubopsl. Bo Bpemsa
ypoKa HeobxoguMo cobuarogaTh IIpaBHJja IIOXKapHOIl Oes-
OIIACHOCTH M TeXHUKY obpallleHua ¢ dieKTpoiupubopa-
Mu, crnupropramu (puc. 14) m rasoBbIMH TIOpeJIKaMH
(puc. 15).

7. Ilpy mosy4YeHWH TPABMbBI UJIW YXYIIIEHUH CAMO-
YYBCTBHUA YYEHHK OJI}KeH MpPeKpPaTUTh paboTy U cpasy
COOOITUTE 00 3TOM YVUHTEJIIO.

8. BemectrBa Helb3A OpaTh pyKaMH, HYKHO HCIOJIE
30BaTh MOJIA STOr0 CcIelHa/JbHBbIe IIIIATeNH, JOXKeUKH,
IUHIIETHI.

9. Hesnb3A HAIWMBATE W [EPEMEIINBATH PEaAKTHBBI
BOIM3U JIHIIA.

10. Heo6xoguMo TTONB30BATHCA TOJBKO YHCTOM Ja
dopatopHOU mocymoi. OcTaTKM PEeakTHBOB WJIH WX pac-
TBOPOB 3allpelllaeTcdA BBICBINNATHE M BBIIMBATHL OOPATHO
B MCXONHBIN COCYJ.

11. TTocne mpakTHUUYECKOTO 3AHATUA YUALTUECH HOJIMH
HBEI cIaTh 00OpYAOBaHME M PEAKTHUBLI YUWUTENIO0 WM Jia-
fopaHTy.

12. Ilo oxonuyanuu paboTbl HEOOXOAMMO IPHBECTH
pabodee MecTO B IIOPSAAOK M TIIATEIHLHO BBIMBITH PYKH
C MBLJIOM.




CradaH ¢ ¢

Hna paboTel ¢ 00afarOIINMHA HENPHUATHBIMK 3alaxXaMWd WJIHM BpPeIHBIMH Belle-
cTBAMU MpefHA3HAUEH 8blmaAncHOU wrag (puc. 16). 3amurHble OUKU IMIpeIHA3HA-
yeHbl 1A paboThl ¢ BellleCTBAMM, KOTOpPble MOTYT TpaBMHpoBaThk riasa (puc. 17).

Harpesaume. IIpu Harperanuu OpPOOHUPKY [JEP/KAT CIENUAJBHBIM [IeprKaTeseM
(puc. 18).

O6BEM KUJKOCTH B HArpPeBaeMON IPOOMPKE AOJKEH COCTABJIATH He Goseel/y eé
o0béMa. 3allOMHUTE, YTO IIPOOUPKY HAJO YAEpP:KHUBATh B BepXHEHN yacTH IJIaMeHH —
TaM HauboJee BBICOKas TeMmieparypa. IIpoGupKy aep
JKUTEe HAKJOHHO, moj yriom 30—45° ¥ moBepxHOCTH
crona. OTBepcTHe OOMKHO OBITE HAIIPABJIEHO B CTOPO
HY oT cebA M OT coceleil Ha ciaydail BbiOpoca KHIKO-
cTiu m3 npobupkm. B Hauasme HarpeBaHHUA IPOOHPKY

-
HECKOJIBKO pa3 IpOorpeiTe IO BCel AJiMHE, 3aTeM Ha
rpeBaiite eé comep:xumoe. Eciu B mpoOupKe ecTh oca-
0K, OyabTe 0COOEHHO BHUMATEIbHBI: HUMKHIOK YacThb
L

3-15509C )
2-5200C

1-300°C

NpoOMPKH HaM0 BCE BpeMs BCTPAXMBATHL I IlepemMe
IINBAHUA.

Ecam BBl Harpepaere IIpOOMPKY € TIa300TBOIHONI
TpyOKOH, MO KOTOPOHM ra3 BBIXOJUT B PAcCTBOP, Bamk-
HO He JOIIYCTUThL 3acachblBaHMA pacTBOpa B Harpeaae-
My TpoOupKy. I1oaTOMy BBIHBTE KOHEI[ Ta300TBOHOI
TPYOKHM M3 pacTBOpa U 3aTeM 3aKOHYWUTe HArPeBaHWE.  ppc. 15, [agoBas ropenka

IIpogedume HazpesanHue pacmeopa noBaAPEHHOIL
cotu.

H3Mmensuenne M cMemuBaHue. [[1a u3MenbuyeHHS
HEKDPYIHBIX KYCOYKOB BeIlleCTBA C TBEPAOCTHI0O MEHE
me TBépmoctu (papdopa B XUMHUECKHUX J1abOpaTOPUAX

1na’terial 100.tilda.ws

npumeHAT ¢dapdoposeie cryuku (puc. 19). IIpu pac
TUpaHUN CUJILHO HAYKMMaTh IECTHKOM He HYKHO.

CMmelnuBas TBEpAbIe BellecTBa, pacTHpaiTe HX
B CTyIKe BMecTe. XOpPOIIero CMeIIMBAHUSA MOYKHO OO
CTHYb, €CJIM BellecTBAa CHa4YaJia BBICYIIUTb U M3MeJb-
YUTh.

C nomowbro cmMynku U necmuka usmenvbiume Ky
couex mena 0aa 636ecu, Heobxodumoil npu 6vinojHe-
HUU QuibmposaHus.

dunprrTpoBanne. PUILTPOBaHHE CHYIKHUT A OTHAE
JeHHs TBEPABIX BEIeCTB OT KHUAKocTed. JHuAKOCTB,
npoineaiaa depes (GUILTP, HasblBaeTcA «(OUIBTPAT».
DuUIbTPEI U3TOTABJIMBAIOT W3 CIEIHAJLHOH OyMaru.

l'oroBble QuUABTPEI — Kpyru (PUILTPOBAJILHON Oy
maru. lIlopucTocTe TakuxX (UIBTPOB ONpeNeNA0T IO
IBeTY YIIAKOBOUHOM JIEHTBHI:

e po30Basg MJM 4YEpHas JIeHTa — KPYIHOIIOPHCTHIE
(hUIbTPHI;

* Qeyad JleHTAa — OyMara cpefHed IPOHHUIIAEMOCTH;

¢ CUHAA JeHTa — ILIOTHBbIe (PUILTPHI, NpeaHasHAa-
YyeHHBIe NJA (PUJIBTPOBAHUA MEJKO3ePHUCTBIX OCAJKOB. Puc. 17. 3awmTHbie 04ku

Puc. 16. BoeitskHoi wkad
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Puc. 18. Oepxarens ana npobupok Puc. 19. Crynka ¢ necTtukom

Hna GuiabTpoBaHUA HCIOJB3VIOT BOpoHKH (puc. 20). Pazmep (QuiabTpa IoJMKeH
OBITH TAKWUM, 9TOOBI OH HE AOXOAWUJ N0 Kpas BOPOHKU Ha 5—T mMm. BopoHKY yKpernuTte
B KOJbIle IITATUBA, MOJ HEE MOCTABbTE CKIAHKY-NpuéMHUK. CauBHaA TpyOKa BOPOHKU
JOJIZKHA KacaThbCsA CTeHKH CKJIAHKHU-TIPHEMHHKA. I'OTOBBINH (GHIIBLTD CIO0XKHTE B YeTHIpe
pasa u BCTaBbTE B BOPOHKY; (DUIBTD HOJMKEH IJIOTHO IPUJIEraTh K Heil. YJIOKeHHBIH
B BOPOHKY (DUJIBTP CMOYHTE BOJOI WM »KHUIAKOCTHIO, KOTOPYIO OyaeTe (PHUIBTPOBATE.

ITpuzomosvme g3gecv mena 6 600e. [Jns amozo nomecmume 8 CMaAKaAH paHee
U3MeabyéHHbLL nopowok mena u dobasvme 20—30 ma 600vl. Pasmewaitme nony
YEHHYI CMECh CMEKJAHHOU NAJLOYKOL ¢ Pe3UHO0BbIM HAKOHEUHUKOM.

Ilposedume punvmpoeanue nonyvenHHou é63eecu. Ileped Qurvmposanuem
gzboamaime codeprcumoe cmarkana. Hanusaiime xwmudxocmv 6 GOPOHKY ¢ (Puab
mpom, HAnpasiis HuoKocms Ha cmeHKU 60poHKu. MoxcHo nepeausamv HudKocmy
npu noMowl CMeKJAAHHOL naioiKu. JJas amozo nanoiky npuioixume K cmakaHy,
: 6 Komopom Haxodumcsa xudkocmos ¢ ocadkom. Jailime pacmeopy cmerxams no na
J0YKe, HaAnpasisis NOmokK He 8 ueHmp guabmpa, a Ha 00KO8YI0 CMOPOHY, YMoObL
usbexcamsv paspviéa Guibmpa 6 uenmpe.

VpoBeHb KHAKOCTH B (DMJIBTPE He JOJIHKeH JOXOJIHUTh J0 ero kpad Ha 5—10 mmM.

BasemuBanme. B mIKoJbHON J1abopaTOpMM HMCIOJB3YIOTCA pPbLIYasKHBIE W DJIEK
TPOHHBIE Bechl. IIpW B3BeHmIMBAaHWHM CBIOIYYHX MaTepHaJoB B 00e HWaNIKN PBIYaK-
HBIX BECOB VKJIAABIBAIOT OJMHAKOBBIE JHUCTOYKM OyMard, HampuMep (PUIBTPLI HJIH
OAMHAKOBEIE II0 pasMepy KYCOUKH KAaJbKH. 3aTeM IIPOBEpPAIOT HACTPOHMKY (perysim-

POBKY) BecOB, N0OOMBAsiCh YCTAHOBKU CTDEJKH HA HYJe-
a2 ™\ BOH OTMETKe IIKAaJbl, OTphIBAaA WM Jo0aBaAa HeDOJIb-
mue kycouku Oymaru. Ilocme sToro momemaroT Ha OJHY
YaIlIKy BECOB pPa3HOBEChI HYJKHOM MAacChl, a Ha APYIYIO
OCTOPOJKHO IIIATEJIeM HAacChIIAIOT BeIlecTBO, M00MBAACH
VDABHOBEIIMBAHUS YAIlIeK BEeCOB. IIpW HMCIOJB30BAHUU
JIEKTPOHHBIX BeCOB Ha ILTaTGopMy KJIaayT JHCTOK Oy-
Mar# M ODHYJISIOT TOKA3aHWs BeCOB. 3aTeM HACHIIAIOT
H3MepseMOe BeNlecTBO.

Ecam Hazo B3BeCHUTH pacTBOpP, Ha IIATQOPMY DJIEK-
TPOHHBLIX BECOB CTAaBAT IIYCTOH CTAKaH, IIOKA3aHMs BECOB
00HYIAIOT, a 3aTeM B CTAKAH HAJIMBAIOT HEOOXOIUMYIO
Maccy pacTBopa.

\ J Bzgecome 5 2 nosapeHHoOll coau, pacmeopume eé &
20 man 600vL u uszmepbme maccy pacmeopa (npu Hau-
Puc. 20. KoHycHas BOpPOHKA  wuil IACKMPOHHLLX 6€COE ).




CkayaH C

IlpakTuyeckas pab6ora 2
HABJIIOJIEHUE 3A T'OPAIIIEM CBEUYOMN

B 3ameuatenbHon kHure M. @apapes «Wctopus cBeun» ectb crpouku: «Pac-
CMOTpeHWe (PU3UYECKUX SIBNIEHMWA, MPOMCXOAALMX MPU TOPEHWH CBEYM, npep-
cTaBnsier cOOOM camblii LUMPOKHUW MyTb, KOTOPbIM MOXXHO MOLOMTH K WM3YUYEHMIO
€CTeCTBO3HaHUs... Sl cobupaloch U3NOXKUTb BaM... PAf CBEAEHUN MO XWMWH, KO-
TOpble MOXXHO M3BJIeYb U3 TOPALLEN CBEYUY.

Kakue siBneHusi Bbi Oynere u3yyatb NpW BbINOJIHEHWM 3TOW MPAKTUYECKOM pa-
60Tbi?

Onwvim 1. PusuvecKkue A61€HUA NPU 20PEHUU C6E€HU

BospmuTe HeboMbIIyio napaMHOBYIO cBedy (MOMKHO
HMCIIOJIb30BATh OrapOK CBeYM), 3a’KruTe CIWYKY M, Harpe
Badg C eé IIOMOIILI0 HMIKHUNM KOHEI CBeUHM, INPHUKPEnuTe eé
K KaelbHOH ILIMTKE UJIH KYCOUKY CTEeKJa. SasKI'UTe CBeuy
(puc. 21). ObOparuTe BHUMAHHE Ha TO, 4YTO HapaduH BO-
Kpyr (QUTHIS HAUYAHAET IJIABUTHCA, 00pasysa HebGOJBIIYIO
ay:xuny. Kakoe sapnenme mpoucexoautr? Yepes HeKoToOpoe
BpeMsA JIVIKUILA [epeloJiHAeTC, KUAKNI napauH crekaer
o KpasM cBeud, o0pasys IIPpH 3acCThIBAHUHN NPUYYAJIHBEIE
noréxku. Kakoe sBlleHHe HPOUCXOMUT?

Onvum 2. Cmpoenue naamenu ceéeuu

IIpoTkHUTE A3BIYOK IIJIAMEHH CBeUYH CIIMYKOI, JAep:xa eé
3a roJoBKY. Hepes JBe CeKYHIbl BbIHbTE CIUYKY M3 ILIamMe  Puc. 21. Mnama ceevn
HU ¥ oOpaTHTe BHMMaHHe Ha TO, KaKWe e€é JacTh obyriam-
JIUCh. CgeﬂaﬁTe BBIBOJ, O CTPOEHHH IILJIaMeHH CBedHd M COOTBeTCTBEHHO O IIpaBHJIax
HarpeBaHUA IIPU BBLIIOJHEHUM XUMUYECKOT'0 SKCIepUMeHTa. 3apucyiiTe B TeTpagm
CTpOeHHe IIJIAMeHH ¥ IHOJIHUINNTEe ero 4acTH.

Onovim 3. O6napyrcenue npodyKmoé 2o0peHun napauua u 61LuAHUE 603
dyxa Ha zopeHue céevlu

BospMuTe IHHIIETOM KyCOYeK CTeKJIa HMJIM OCKOJOK (hapdopoBO#l IOCYABLI, BHE
CHTE ero B CBETAINVIOCA 30HY IJaMeHH CBeYM M IOJEPIKHTE ero TaM HeCKOJbKO
cekyHa. IlocmoTpuTe Ha NOBEPXHOCTH cTekJa miau (apdopa. O6bACHUTE, YTO TaM
IMOABHUJIOCH.

Cyxoii, jKejlaTeJbHO OXJaKIEHHBIN (HO He 3allOTeBIINI) CTeKJIAHHBIN CTAKaH II0-
JepIKUTe HajJ IJaMeHeM cBeuu a0 s3amoreBanus. O0bsAcHUTE HabIOZaeMoe sSBJIEHHE.

HaxpofiTe ropsifymo cBeuy CTEeKJIAHHBIM cTakaHoMm. dro Habmopaere? Ilouemy
noracsja cBeuya?

Ilpu ropenuu cBeum o0OpasylOTCA HE TOJBKO CayKa W BOJA, HO TaKiKe U YIJIEeKHE
asiit ras. Kak ero moskHo pacmosHats? ([ns orBera Ha BOIPOC HMCHONIB3YHTE 3HAHUA
M3 Kypca OMOJOTHMH M pas3jnYHble UCTOYHHKHN WH(MOPMAIIHNH.)

Jomonaurensnoe 3amanue. IloaroToBbTe coolblleHHWe M IIpe3eHTAIIMIO IO TeMe
«CBeun, ux Kiaaccu(UKANMUA U POJIb B KHU3HU UYEJOBEKA».

naterial100.tilda.ws
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§ 4. ®PUBNYECKUE SIBJIEHUS —
OCHOBA PA3JAEJIEHUSA CMECEU
B XUMUUA

OIKam.qoe BELLECTBO XapaKTepu3yetca WMHOUMBHUOYasIbHbIMH CBOWCTBAMM. COXpaHﬂ-
e

IOTCA /1M 3TW CBOWCTBA B cMecsx?

MaTepHaJIOB Ha OCHOBE YHCTBIX BeIlecTB ropas3fgo MeHbIIe, YeM MaTepHuajloB
u3 cmeceil. M3 uHCTBIX BeIleCcTB, HAIIPUMED, HM3TOTABJIMUBAIOT MeIHbIe IIPOBOMA,
KpeMHUEeBbIe COJIHEeUYHbIe GaTaper M IIPOIecCOPbl KOMIIBIOTEPORB.

YueTpIMH HA3LIBAIOT BelllecTBa, KOTOpPbIE INOYTH He cogepiarT npnmeceﬁ.

Cmecn BelllecTB (HJIH ROMHOSHII,HH) B KadeCTeBe MaTepHnajJloB MCIIOJNb3YIOTCA HeHM3Me
PHMO HaIllle. HH,E[HBH,E[V&JILHHB BellleCTBEA B HUX Ha3bIBAKOT KOMIIOHEHTaMH. Ilo BHemI-
HHM, T. €. BH3VaAJbHBIM, IIPDH3HAKAM pPasjIu4dalOT I'OMOTe€HHbIe H I'eTepPOTeHHBbIEe CMeCH.

B roMoOreHHBIX CMecHIX TpaHHUIBI pasgesjia MeXAy dYacTuimaMd KOMIIOHEHTOB
He BHIHBI He TOJbKO HEBOOPVIKEHHBIM IJIA30M, HO AasKe IIOJ MHKPOCKOIIOM.

Hanpumep, Henb3A pasAuUYUTh UYACTHUILBI T'A30B, BXOAANMX B COCTAB BO3JyXAa,
HJIHN KOMIIOHEeHTEI CHHpTOBOfI HACTOMKH Hoga.

B rereporeHHbIXx CMecCAX YacTHIObl KOMIIOHEHTOB MOMKHO 3aMeTHTb HeBoopy}I{éH
HBIM TyiazomM. K Takmm cMecAM, HallpuMep, OTHOCATCA I'OpHBIe IIOPOABLI, CTHPAaJbHBIE
IIOPOIIIKH, CTPpOHUTEeJIBHEIE CMECH.

IlpuBenéHHBIE IPHUMEpPE! IIO3BOJIAT IIPENJOKHUTEL KJIacCH(HUKAIIMI0 cMecel, OCHO
BAaHHYIO Ha HX arperaTHoM COCTOAHHH.

PasnuuaroT TBépaple, 'KHAKHE M razoodOpasHbie CMecCH.

K TBép,II;HM reTeporeHHbIM CMeCsaM MOMHO OTHeCTH I'OpHBIe IIOPOAbl, KOMIIOHEHTaMM
KOTODBIX ABIAKTCA MHUHEPAJbl, HAIPpUMED rpaHuT (0T Jar. granum — 3epHO).

JlaGopaTopHbii onbIT 3

PaccmoTpuTte nop Aynoid Kyco4ek rpaHuTa. Bbl yBWMAWTE OCHOBHLIE KOMMOHEHTLI 3TOr0
MUWHepana: keapL, cniogy W nosesoi wnar. OnuwnTe Kx.

K TBépABIM TOMOTEHHBIM CMECAM CJEAYET OTHECTH OOJILIIIMHCTBO CILIABOB, B TOM
4qucJe U I0BeJHPHBIe, B KOTOPBIX COJep:KaHHe OCHOBHOIO MeTaJlja, HaIpuMmep 30J0-
Ta, 0003HAUEHO C MOMOIIBLIO CIeIlMaJbHOM ITPOOEI.

IIpuUroToBUM HCKYCCTBEHHVIO I'eTEepPOTeHHVIO TBEPAVIO CMeCh.

JlaGopaTopHbii onbIT 4

Ha nuct BGymarn nomectute wwinatenem nopoLloK Cepbl U XenesHble onuikn (B COOTHO-
LWeHu npumepHo 1: 2) 1 TWaTensHo nepemMellanTe CTeKNsSHHOW nano4dkoin. PaccmoTtpuTe
MONY4YEHHYI0O CMEeCb HEBOOPYXEHHbLIM ra3omM KU nog nynoii. Kakol BbIBOO O CBOWCTBax
KOMMOHEHTOB CMECW Bbl MOXeTe caenarb?

[MonosuHY Nony4eHHOW CMeCU BbICbINbTE B CTakaH C BOOOW. BTopyio nonosuHy HakpouTte
nuctom Bymarm U nogHecuTe K HeMy MarHut. Yto Habnwopaete?
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HerpynHo caenaTh BBIBOJA O TOM, YTO B IIPUTOTOBJIEHHOM CMeCH MHANBHAYAJIbHBIE
cBOMCTBA Kesie3a (CITOCOOHOCTHE HAMATHWUYMBATHCH) U Cephbl (CIocobHOCTH (JIOTHPO
BaTh — ILJIABATH Ha IIOBEPXHOCTH BOABI M3-3a HECMAYHBAEMOCTH) COXPAHAIOTCA, II0-
9TOMY HX CMeECh JIETKO pPasdesinTh.

K KuAKEM cMecAM OTHOCHTCA BOJA MOpei M oKeaHoB. Ymcras MoOpcKas BoAa
ABIAETCA T'OMOIeHHOH CMeCchbl0, a TOUHee, pacTBOpoM cojieil B Boge. CoJIEHBIN BKYC
MOPCKOH BOJe IIPHUIAaéT XJOPHJ HATPHA, a TOPBKOBATBIM — COJMH MarHud. Bcin
B MOPCKOI BOJEe COAEpP’KHTCA B3BeCh YACTHIL IIOYBELI, TO BOJAA ABIAETCA IeTepPOreH
HOHM KHUJOKOH CMeChIO.

B MeauinudHe HCIIONB3yeTCA OUHIIEeHHAA OT HpPHMeceidl BoJa KaK pPacTBOPHUTENb
LA TPUTOTOBJIEHUA JEKAPCTBEHHBIX (hopM ¥ ansa mHBeKnui. OgHMM u3 crocoboB
MOJNyYeHUA TAKOM BOABLI ABIAETCA THCTUWILIANMA, WJINA IEepPeroHkKa, a IIoTOMY TaKyio
BOAY HA3BIBAKT JucmuJiuposarHoii. KpoMe MeZWIMHBI, OHA IINPOKO IIPUMEHAET
cA B XUMHWYECKHMX JabopaTopuAX JJIA NPUTOTOBJIEHUA PACTBOPOB OIIPEAEJIEHHOTO CO-
cTasa.

Yrobbl NO3HAKOMHUTLCA C AUCTUJIANWENH, o0paTUMcsA K 3JKCIEePHMMEeHTY. ¥YcCTa
HOBKa AJig JIabopaTOPHOTO MOJYUYEHUS AUCTUIIMPOBAHHON BOAbl (puc. 22) cocrout
U3 nepezoHHOll KO0nOb. (B HEE HAJIMBAIOT BOJY, KOTOPYIO HEOOXOJUMO OYHCTHUTH), CO
eIUHEHHON ¢ xon0dunvHukom. Tak HA3BIBAIOT YACTh YCTAHOBKHU, B KOTOPOH obpasy-
oIIyecsa OPH KHUIIEHWW B MEePeroHHOW KoJabe mapbl BOJABI OXJIAXKIAITCH, KOHIEHCH-
pyIOTCA B KAalleJIbKU U CTEKAIT B NPUéMHUK (CTAKaH UIU KOJIOY).

K ugkuM cvecaM oTHocuTca He(Th. Ecam B Hell HeT YacTHIL TBEPABIX BEINECTB,
He()Th MOKHO CUHTATH I'OMOTeHHOH CMEChI0, U3 KOTOPOH MHOJYYAT HeoOXoguMbie
COBPEMEHHOMY HHAYCTPHAJIBLHOMY O0IIecTBY He(MTeIIPOLYKTHI.

MeperoxHHas
kon6a

XonogunbHUK
« Pyﬁamxa»

Umﬂn bHUKA

Puc, 22, JlaBopatopHasi ycTaHOBKa A5 NEepPeroHKW XWAKoCTen
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K raszoo0Gpas3HBIM cMecAM OTHOCHUTCS, HAIpPHUMep, BO3AYX, COCTOANIWII M3 asoTa,
KHCIIOpoja, GJaropofHbIX ra3oB U APYruX KOMIIOHEHTOB. Bce rasooGpasHble cMecH
TOMOTEeHHBI.

Kpome meperoHKu, CYIIECTBYIOT APYTHe CIOCOOBI pasieseHHA cMecel, OCHOBAH
Hble Ha MHIMBHAYVaJbHBIX Q)naﬁqecr«mx cBOHcCTBax WX KoMnoHeHToB. IlozHakoMuMca
C HEeKOTOPBIMH criocobamMm.

B caxapHbiit necok nonanu 4acTuupl NouyBbl (rMHbI U pedyHoro necka). Kak no-
JIy4UTb M3 ITOM CMECH YMUCTbIM caxap?

= ™ C ImOMOIIBI0 JYIBI JIETKO Pa3iudUTh
KpHCTAJLIBI caxapa M pedyHoro Ilecka. Boa-
MOKHO, HEKOTOPBIE M3 BaC IIPEIJIOsKAT HC-
MOJB30BATE AJIA OTJEJeHUA TaKUX KPUCTAJ-
JIOB IHHIIET, HO BpeMs, KOTOpoe IoTpedyeTcs
JJIsT 9TOTO, OYIeT 3HAYUTEIBHO DOJBINE, YeM
HYKHO 0bLIO 30JVILKe IJIA TOro, 4To0bI BhI-
OpaTe U3 MeIIKa W OTIEeJUTHL TEéMHBIe 000BI
OoT cBeTJBIX. lla W OT YacTHUIl TJIMHBI TAKHUM
criocoboM He M30aBHTHCA.

Mesnkme dYacTHIBI TJIHHBI M3 MYTHOTO
pacTBOpa MOT'YT 0CeCThb, HO JIJIs 3TOT0 MOTpe
Oyercss 3HAYUTENBHOE BpeMs. UToObI YCKO-
PHUTE IIPOIECC, HCIIONL3YIOT MeToJ (PHIbT-
poranusga. JlaGopaTopHble OyMasKHbIe (DUIb-
TPLI IIPOM3BOJAAT HAa OCHOBE CIeIHaJIbHOHA

L ) mopucto#t Hymaru, KOTOPYIO, KaK BBl 3H&

ere, Ha3bIBAIOT (PUIBTPOBaJbHOI. YacTm-
Puc. 23. Pasgenexvie asyx bl IIOYBBI (IIECKA U TJIMHBI) HE MIPOXOTAT
HECMELUMBAIOLMXCA XUOKOCTEN yepes IOpPhI OyMarm M OCTAlOTCA Ha HeH.
C MOMOLLbIO AENUTENIbHOW BOPOHKM IIpospaunsbiili pacTBOp caxapa (Quavmpam)

CBOOOZIHO TIIpocauyMBaeTcsa uepe3d (PHUILTP.
Caxap u3 HEro MOKHO BBIJIEIUTh METO
JIOM BBIMApHUBAHHUA TIOJYUYEeHHOTO pacTBopa.
C 5Toil IeJbI0 MCIOJBL3YIOT CcllelualbHbIe
(aphopoBrie yalKku.

CMech BOIBI U He(TENPOLYKTOB JIETKO
pasiesauTh OTCTaMBAHMEM C IIOMOIBIO OCO-
6oro mpubopa — dJenumenvHOil B0OPOHKU
(puc. 23). Boga, kak Gojee TaKEIasT KU
KOCTbh, coDepércsa BHH3Y, a He(TelpoayKT
obpasyer BepxHHHN cioii. OTKpPBIB KpaH
BOPOHKHU, MOYKHO JIerKO CIUTHL BOAY, a 3a-
TeM, 3aKPBIB M CHOBa OTKPBLIB €ro, CJHUThH
He()TeIIPOAYKT.

Puc. 24. [obbi4a conv M3 MOPCKO BOAbI AHAJOTMYHO MOYKHO pPas/leJIuThb CMech
NyTéM BbINapUMBaHWUA BRarv Ha COJHLUE BOJIBI U PACTUTEJILHOTO MacJja.




PaccmoTpeHHBIE BBIIIE CIIOCOOBI pasfieseHUdA cMe-
ceii Ha OTHeNbHbIe KOMIIOHEHTHI MJIA TPYIIINBEL CXOMI-
HBIX KOMIIOHEHTOB IITMPOKO HMCIIOJL3YVIOTCA B Jiabopa-
TOPUHM, HA HPOU3BOJACTBE, B OBITY.

BrinmapuBaHne — 0CHOBA co0JIeIOOBIYM M3 KOHIEH
TPUPOBAHHBIX PACTBOPOB COJIAHBIX 03E€p — PACCOJIOB
(puc. 24). Bepera »THX O03€p MPEACTABIAIT COGOH
NPUPOAHLIE YAl JJiA BbIIapuBaHusA. B ponu Harpe
BaTeJ s TaKOM NPHUPOJHON YCTAHOBKM JJIs BhIapHUBa-
HUA BBICTYIAET COJHIE. 3a CUET COJIHEUHOU JHEepruu
BOJla UCHapsAeTcs, a COJb KPHCTAJIN3YeTCs.

PunbTpoBaHUE TAKMKE PACIPOCTPAHEHO B IPUPO-
Je, B MIPOMBINIJIEHHOCTH B OBITY.

Bogomnposogayio BOAy (GDHILTPYIOT Yepes CJIOH um-
CTOTO TecKa Ha BOJOOYMCTHBIX cTaHIUAX. JlomosHu-
TEJbHO C 9TOM IEJBI0 IOMA YaCTO HCIIOJBL3YIOT OBITO-
Bble (pUABLTPBI. BuoslornuecKUMHN (PUILTPAMH, «IIOPHI»
KOTOPBIX IMPOIYCKAIOT HEOOXOAUMBIE IJIsi HOPMAJIbHOM
JKU3HeNesATeJIbHOCTH BeIllecTBa M 3aJIeP/KHUBAIOT BpeJr
Hble, ABJAIOTCA KJIETOUHBIE MeMOPAHBI, CTEHKH Opra-
HOB KeJIVIOYHO-KHUIIIeYHOr0 TpPaKTa.

DuabTpoBaTH MOMKHO HE TOJBKO KHIKNE TeTe-
porenHble cMecHu, HO U Bodnyx. Tak, Hanpumep, O4u-
IIal0T C IIOMOIIbI0 OYMaKHBIX HMJIHM TKAHEBBIX (DHJIb-
TPOB BO3AYX B MOMEINEHUAX IIPU HUCHOJIb30BAHUN
IbLIecoca.

OuncTka Bo3ayxa (GUIbTPOBAHHUEM MHIMPOKO MPH-
MeHseTcA W B MegunHe. MeauOUHCKMEe MacKH YacTo
HCHOJB3VIOTCA B mepuop »snujaemuii. Takme mackKu
obsA3aTeJlbHO HAJeBalOT Bpayu, W B IEpPBYIO oOue
pens xupypru Bo Bpemsa omepanuu (puc. 25). Crpo-
UTeJbHBbIe U AOPOKHEIE pabouMe 3aIUIAIOT JErKue
OT TBIJIM € TIOMOIINBIO CHeIIMaJbHBIX (PHJILBTPYIOIIUX
ycrpoiicte — pecnuparopos (puc. 26).

Emié oguu criocob pasmesieHus cmeceil (B TOM Umce
rasoBbIX) HAa KOMIOHEHTHI, a TaKKe UX paclio3HaBa-
HUA — xpomartorpadusa (ot rped. chromatos — 1mBet
u grapho — muiny) — OTKPBIT PYCCKUM OMOXUMHUKOM
Muxannom CeménoBuuem IlBeTom. ITOT crmocob ocHO
BAaH HA pas3/iMuUU CKOPOCTHU IIepeMelleHUuA KOMIIOHEeH-
TOB PACTBOPEHHOII CMecH B CJIOe HEKOTOPBLIX BellecTB
U MaTepuaJioB, Hanmpumep Oymaru (GymaskHAs XpoMma-
Torpadus).

IlpoBeném sxcmepuMeHT. B crakan HaJIbéM cJoit
CIIMpPTA WK pacTBopa yKcycHo# kKuciaors! (0,5—1 cm).
Ha paccroaamnu 2 cM OT y3KOro Kpad OyMasKHOH Mo
JIOCKH ITUpUHOH 1 ¢M, BBRIpe3aHHOU U3 (PUIBTPOBAJb-
HOH OymMmaru, HaHecéM TOUYKY YEpHBIM (oMacTepoM.

CkayaH C

Puc. 25. MegnumnHckaa macka

Puc. 26. Pecnupatop,
NPUMEHNEMbI ANa 3alnThbl

OpraHoOE AOblXaHWA

Muxamn CeméHoBuy Liget

(1872—1919)

haterial100.tilda.ws
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OnycruM moJjiocKky OyMard B cTaKaH CO CIMPTOM TakK, 4YTOOLI KOHEIl C HaHECEeH-
HOM TOYKON Kacajcsa nHAa crakana. HaGmomaem pasaeseHNe KpPACSAIIAX BeINecTB
¢riiomacTepa.

Yucrtble BewecTBa U cmecu. foMmoreHHble U reTteporeHHble cmecu. Auc-
TUNNSUMA, UK neperoHka. PunstposaHue. BoinapueaHune. OTcraMBaHue.
Xpomartorpagpua

MNMpoBepbTe CBOM 3HAHWUSA

1. Kakve Tunbl cMecei pasnumyalT Mo arperatHoOMYy COCTOSHWIO 06pasyiolmx ux Be-
uects?

2. Mepeuncnute cnocobbl pasgeneHus cmecei. Kakue cBOWCTBA KOMMOHEHTOB nexart
B OCHOBe Kaxpaoro cnocoba?

3. HazoBuTte kak mMoxHO 6onblie BbiITOBEIX NPUBOPOB 1 NpucnocobneHuin, NeNCTBME KO -
TOPbIX OCHOBAHO Ha OOHOM W3 cnocoboB pasfeneHus cMecei.

4. Ha HagrpoBHOW navTe OOHOr0 M3 OTEYECTBEHHbIX YYEHbIX BbiCeYeHbl cnosa: «<Emy
ObII0 OaHO OTKPbLITE Xpomarorpaduio, pa3oensaollyld MONekynbl, O0beguHSIOLWYIO Mo -
nen». Kto atoT y4€Hbin?

)

5. MNpoBeaguTe OOMalLHWA 3KCMEpUMEHT, cobnoaas TexHuky GesonacHocTu. Ykpenute
B MOACBEYHMKaX cBe4n HebGosbLOoro guameTpa M3 Bocka M napadwuHa U OOQHOBPEMEHHO
nogoxrute mux. Habnwopainte 3a ropeHuem ceedeil. MNocTpoiTe rpadukn 3aBUCUMOCTHU
nnasneHus ceeden ot BpemeHu. lNpegnoxute tabnuuy «CpaBHEHWE MNPOLLECCOB rOpeHus
ceeden n3 napacduHa n Bocka» 1 3anonHute eé. O6cyanTe pesynbtaTtel paboTel B Knacce.
6. MNpeponoxute cnocobbl pasgeneHnus cnegyrwuwmx cMecen: a) XenesHble W MefHble
CTpyXkun; 6) necok W ApeBecHblie ONuiku; B) GeH3UWH WU BOAA; ) PacTBOpP 3TUNOBOrO
cnvpTa B BOAE.

7. Ctapateny OTOEnsioT 3010TO OT MYCTOM nopoabl, B36anTbiBas rpyHT B BOOE W CIU -
Bas MYTHYIO XWOKOCTb C 0cagka. Tak MosiBUNOCH BhIPAaXEHWE «MbITb 3070TO». Ha kakom
CBOWMCTBE 30/10TOr0 Necka OCHOBAHO ero OTAeNneHue OT NYCTOW Nopoabl?

8. YcraHoBuTe nocnegoBartefnbHOCTb MPOBEAEHUS onepauvii anst pasgefneHnss cMecu
peyYyHoro necka, NoOpollka cepbl M MNOBapeHHOo conu: GUNbLTPOBaHWE, pPacTBOpPeHWe B
Boae, GNoTUpOBaHWe, BbiNapuBaHWe, OTCTauBaHUe.

4

9. Onpepenurte, Kakne CMeCcH FBNAIOTCA FeTepOreHHbIMW, a Kakve — TOMOreHHbIMU:
a) npupoAHblil ras; 6) Monoko; B) Mopckaa Boga; r) 3ybHasa nacTta; A) CTUpanbHbIA Mo -
POLLIOK.

“ 4

Ucnonb3yiTe JONONHUTENbHYI0O MHPOPpMAaLUIO

10. B nepwop anuoemun 3aboneBaHwus, nepenalollerocs BO3AyLUHO-KarnebHbIM MNyTEM,
Bpauy PeKOMEeHOylT HOCUTb MEeAULUMHCKME MaCKW. APryMeHTUPYINTE, C KakoW Uenbi 3T0
penaetca. Kakue npaswna Heobxogumo cobniogaTe MPU MCNOMb30BaHWM TakMX Macok?
11. MoaroToebTe coobuieHWe No ogHol M3 Tem: a) «Kpackm B pykax XyOooXHWUKa»;
6) «3HamMeHuUTble napdromMmepb».

G
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U3 kypca duanueckon reorpaduum Bbl 3HaEeTe, OT 4YEro 3aBWUCHT MaoZopoAue
nouysbl. lNouysa sABNAETCA WHAMBMAYa/bHbIM BELLECTBOM WM CMeCbio BellecTs?
Mpennoxkure cBOM BapuaHTbl UCCNELOBAHUA MOYBbI C MOMOLLBIO M3YUEHHbIX CMo-
cobos pasgeneHus cmecen. Cpenante obumi BbiBOA,.

Oneim 1. Mexanuuweckuii aHaniu3 nouévl

PaccmorpuTe ¢ MOMOIIBI0 YBEJHUUTEIHLHOTO CTEKJA WMJIX JYObl 00paser] MOYBhI.
CpenaiiTe BBIBOJ: IOYBA ABJAETCA HWHIWBUAYVAILHBIM BeI[eCTBOM WM CMEChbI0 Be
mectB? Ecau BB pemImim, YTO IIOYBA — 3TO CMeCh BEIleCTB, OIPeAeNNTe, K KaKOMY
THIIY cMecer OHa OTHOCHUTCA — TOMOTE€HHBIM WJIH reTeporeHHbIM.

ITomecTrTe B mpobuUpKy HIM KOoJa0y mOUBY Ha BbeicoTy 1—2 cM m mobaBbTe
4—5 MJI AUCTHJIIUPOBAHHOW BOABI. 3aKpoiiTe MpPOOHMPKY HPOOKON M TIATeJIBHO
BeTpaxuBaliTe B TeueHme 1—2 mua. C momomibpio Jynbl HaOIOAaliTe 3a OocakaeHH-
eM YacTHIL IIOYBLI M CTPYKTYpPoi ocagka. Onummure U o0bACHUTE CBOM HAOJIIOOeHUA.

Onvim 2. ITonryuenue NOU6eHHO20 PACMEOPA U ONBLUMbL € HUM

CobGepure mpubop ana ¢uasTpoBanusa (puc. 27): BIOKHTEe OYMakKHBIA (PUIBTD
B BOPOHKY, BaKPEIJIEHHYIO B KOJIbIlE IIITATHBA, U CMOUYUTE €TI0 BOJOH.

B xuMmmpueckmii crakaH Npo@UIbTPYITE NOJYYEHHYIO B IePBOM ONLBITE CMECh
MOYBBEI W BOABLI. TBEpABLIe HEpPAcTBOPMMEIE KOMIIOHEHTHI IIOYBBI OCTAHYTCS Ha (DUIb-
Tpe, a B cTakaHe cobepérca (uUIbTpaT — NPO3PAYHBIN NOYBEHHbLLIL pPACMEOP.
WUccnenyiite ero.

1. C moMomIpbi0 OUOETKH ITOMECTHUTE HECKOJIBKO Kallejib MOUYBEHHOTO pPAaCTBOPAa
Ha CTEeKJAHHYIO IJIACTUHKY M, HCIOJB3Ysd THUreJIbHBbIe IIWIIILI, IOJeP:KHUTe e€é Hal

IJiaMeHeM CIOMPTOBKH [0 IIOJHOTO HcliapeHusa Boabl. Uro mHabmmogaere? OO0bacHUTE.

2. HcnpITaiiTe cpefy IMOYBEHHOTO pacTBOPa C IMOMOIIBIO YHHUBEPCAJbHON MHIMKa
TopHOU OyMaru. C 2ToH IeNIbi0 Ha HeE€ INHUIEeTKOH HaHecHuTe
KalJjilo DOYBEeHHOI'0 pacTBopa M, MCIOJL3YSA HMIKaAIy Ha yoa
KOBKe, omnpefenuTe cpely pacrBopa. CaesaiiTe BBIBOJ: Ka-
KYVI0 — KHCJVIO, IIeJIOYHYIO WIH HeHTPalbHYI0 — Cpeny
HMeeT IOJYYeHHBIH BaMH IOUYBEHHBIH pacTBOp?

3. B ogny mpoOuMpKy mpujeiite 2—3 MJI AUCTHIIADPO
BAHHOH BOJBI, 4 B APYIYH — TaKoH Ke 00bEM IIOUYBEHHOTO
pactBopa. B Kamayio mnpobupKy mobaBbTe II0 OJHOU Karmje
2 %-HOrOo pacTBOpa IIepMaHraHaTa Kanaud. HUTo Habsomae
Te? B npobupke ¢ JUCTHUIJINPOBAHHON BOJON OKpacka pac-
TBOpa IIepMaHraHaTa Kajlud He H3MeHuIach. drTo HabII0-
Janm B mouBeHHOM pactBope? ChenaiiTe BBIBOJ O HATHUUYNU
nepertos (OpraHMYeCKUX BeIlecTB) B IIOYBEHHOM PACTBO  Pyc. 27. Mpu6op ans
pe, ecJii M3BECTHO, UTO MCUYE3HOBEHHE OKPACKM YKasbIBaeT QUILTPOBaHWA
Ha ero IIPUCYTCTBUE.

' I

HNonoauurensnoe 3aganue. [[pOKOHCYIBTUPYHATECH Y CHEI[UANKNCTA, KaKasa MMOYBa
XapakTepHa [JId Ballero peruoHa. [Ipemioskure crocod yAydILeHUA €€ ILIOLOPOLUsL.




CradaH ¢ materiallodﬂlda.ws

§ 5. ATOMHO-MOJEKYJIIPHOE
YYEHUE. XUMWYECKUE
DIEMEHTHI

HauMeHbLUyiO COCTaBHYIO YacTb yero-nMbo HasbiBaloT anemeHToM. Yrto npegcras-
naet cobour Takas cocTtasHas yactb Bewlectsa? OUeBUAHO, XMMHYECKUWA 3NEMEHT.
A 4yTO Takoe XWMMWYECKHH 3nemMeHT?

B XVII B. dpannysckuit yuénbii [Isep I'acceHau BBEN B HAYKY IIOHATUE «MO-
neryna» (or jmar. moles — mMacca, ¢ YMeHbINWTeNbHBIM cy(pdurcom — cula), dro
o3HavaeT «Ypes3BBIUYAHO MaJeHbKasd Macca». Kak BBl yiKe 3HaeTe M3 Kypca (QU3H
KM, BeIlecTBa COCTOAT W3 MOJIEKYJI, a Te, B CBOIO O4Yepenb, M3 aTtoMoB. MoseKyis!
BeIlleCTB OTJHUYAITCA APYI OT Apyra pasMepaMH, MAacCOi, CTPOeHHeM W CBOMCTBAMM.
HecMmoTpa Ha MUKPOCKOIHUYECKHE pasMephl (KOHEeI MIJVIbI IIOCTPOeH M3 MUIJIIHaPIOB
aToOMOB), aTOMBI TO:Ke pas3jIMJalTcA Maccoii, pasMepaMu ¥ cTpoeHHeM. B HacrosAlee
BpeMsA u3BecTHO 118 BHUIOB aTOMOB.

OnpepenéHHbii BUA, atTOMOB Ha3biBAlOT XMMUYECKUM 3JIEMEHTOM.

Kaxaelii XUMHUUYEeCKHH JJeMeHT HMe-
eT Mmpu QopmbL cyuLecmeosarHusl: cBoboz-
Hble (M30JUPOBAHHBIE) ATOMBI, IIPOCThHIE
BeIlecTBA M CJIOJKHBIE BerecTBa. Har
npumMep, B armoc(epe CosHIIa XHUMN-
YecKHIl 9JeMeHT BOJIOPOJ CYIINeCcTBYeT
B Buae atomos (puc. 28, a); Coxrie 60

\ a 6 . / ~ Jlee 4yeM HANOJOBHUHY COCTOHUT M3 BOJOPO-
na. Ha 3emme ke aBa aTromMa BOZOpOIa

Puc. 28. Mogenu: a — arom Bogopoaa; COeIMHAOTCA B MoOJekyny (puc. 28, 0).

6 — monekyna BOLOPOAA; B — MOJeKyna Taxune MOJEKYJbl IIOCTPOEHBI OYEHBb IIPO-

BOAbI CTO — W3 ATOMOB OJHOT0 XHMHWYECKOTO
BJIeMeHTa.

BeuwecTtra, KoTopble 06pa3oBaHbl aToMaMn OJHOr0 XMMWYECKOro 3NeMeHTa, Ha-
3blIBAOT MPOCTbIMU BeLUEeCTBaMM.

K HuM oTHOCATCA MeTalabl, KHCJIOPOJ, as3oT, cepa, docdop u Ap.

O,Il,HaRO aToMbI BOOOpOga MOI'YT COeJHMHATHCA M C aTOMaMH JPYIMX XMMHYeCKHX
asleMeHTOB. Takue MOJIEKYJIBI IIOCTPOEHEI CJI0MHEee, a BellleCTBa, COCTOAIIMEe M3 HHX,
Ha3bIBAIOT CJIOKHBIMIU.

BeuwiecTBa, 06D33038HHble aTOMaMKn pPa3HbIX XMMWUYECKUX 3NIEMEHTOB, HA3bIBAlOT
CNOXHbIMW BelleCTBaMMW.




CradaH ¢ hateriallOO.ﬁtda.ws

Hanpnmep, B MOJIeKYJie BOABI IBa aTo-
Ma BOJIOPOJAa COEAWHEHBI ¢ OJHUM aTOMOM
Kucaopoja (puc. 28, 8), mosTomMy Boma —
CJIOYKHOEe BeIIecTBO. CIOKHBIMH ABJIAIOT
CcA YIVIEKHMCJIBIH I'ad, MOJEKYJbLI KOTOPOTo i
a

COCTOAT M3 ATOMOB yIJIepoJa U KHCJI0PO-
Ja, cepHasd KHCJIOTA, IIOCTPOeHHAaA U3 aTo-
MOB BOJOPOAA, CEPhl M KHCJIIOPOAA. Puc. 29. Mogenu mMonekyn anioTponHbix

Mz umsBectHBIX 118 XHUMHMYECKHUX 3JIe- moaubukaumii KMCNopoaa:
MeHTOB B mpupoge Bcrpedaerca 90. Bwvl, a — kucnopop; 6 — 030H
HaBepHOe, oOpaTHU/JIM BHUMAaHHE, UTO Ha-
3BaHUA XMMHUYECKHUX 3JIEMEHTOB YacTO COBIIAZAIOT C HA3BAHUAMM IIPOCTHIX BEIIECTB.
JIoruuHO IPEeANONIOKHUThL, YTO B IIPUPOJE IPOCTHIX BeIecTB TOXKe AOJKHO ObITH 90.
Opuako ato He Tak. Ma3BecrHo Gosee 400 mpocThIX BeIecTB.

B 4ém npuuuHa Takoro MHoroobpasusi MPOCTbIX BELECTB?

OxaspIBaeTCsi, aTOMBI OJHOT'O XMMHUYECKOTO dJIEMEeHTa MOTYT COeAUHATHCS B pas
HbI€ MOJIEKYJIbl UM KPUCTAJLIBL

e aTOMBI KHCJIOpOJA 00pasyrT KaK ABYXATOMHBLIE MOJIEKYJBl KHCJIOPOAA, TaK
U TPEXATOMHBIE MOJIEKYJIBI 030Ha (puc. 29);

e ATOMBI CePbl COEJUHAITCA KaK B MOJEKYJbI POMOUYECKOL Cepbl, COCTOAIIHAE
U3 BOCBMH aTOMOB, TaK W B GOJIBIINE MOJIEKYJBI NJAACMUYECKOU cepbl, 00pasyeMble
MHOKecTBOM aToMoB (puc. 30);

e aTOMBI yriiepoza o6pasyroT KaKk KPUCTAJLIbI alMas3a U zpaguma, Tak U MoOJe-
kyny gyanepena Cgg, KoTOpaa cocrout m3 60 aromoB m HamoMuHAaeT (yTOOJIBHBIN
mau (puc. 31).

CrnocobHOCTL OAHOMO XMMMWMYECKOro 3nemMeHTa OﬁﬂaSOBblBaTb HECKOJIbKO Mpo-
CTbIX BELLECTB Ha3blBalOT annoTponuen, a 3TU BewecTBa — annoTPONHbIMMU
BUAOU3SMEHEHUAMU 1IU MOAUDUKALMAMN.

CBoO#CTBA ANJIOTPOMHBIX MOAUMUKAINN OJHOTO XWUMHUYECKOT0O 3JIEMEHTA PA3JIAU-
HbI. Hammpumep, npu oBBIYHBIX YCIOBUAX KHUCJIOPOJ — ras 0e3 mBera W 3amaxa, TOI-

Ja KakK 030H — TroJy0oBaThIA ra3 ¢ 3allaXOM CBeKeCcTH.
& 3
-
a 8]
i J

Puc. 30. Mopenu Monekyn cepbl: @ — pombuyeckoi; 6 — nnacTU4eckoi
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Puc. 31. Moagenu monekyn annoTponHeiXx mMoaudukauuia yrnepoga: a — anmas; 6 — rpadwur;
B — (dynnepeH

ClI03KHBIX BelllecTB ropasjao OoJbiie, yeM IIpocTbiXx — cBbime 100 MmuianuoHOoB!

Kak obbAacHWTb Takoe MHOroobpasve COXKHbIX BELECTB, €C/Ih YUCNo obpasy-
IOLMX MX XUMHUYECKHUX 3nemeHToB pasHo 907

ITomo6HO TOoMYy Kak 33 G6YKBBI pycckoro aj(aBuTa o6pasyioT pasiHuyHbBIe KOMOU-
HAIIUM — JECSATKU THICAY CJIOB, TAK W M3 XUMHUYECKUX DJIEMEHTOB IPUPOAa U UYe-
JIOBEK CO3Jaju BCé MHOroo6pasue MHUpa BeIleCTB.

~

Monekyna
Kucnopoaa

Monekynbl BOAbI Monekyna
BOAOpoAa

ATtombl BOQOPOAA
M Kkucnopona

Puc. 32. Cxema pas3noxeHus BoAbl HA BOAOPOL U KUCNOPOA Mo OeACTBUEM 3N1eKTPUYECcKoro
Toka
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HMsydyenme cocrtaBa M CTPOEHHs BeIECTB IIPHBEJO K CO3JAaHUIO0 AaTOMHO-MOJIe-
KyasapHoro yuenusg. OTHO M3 ero MOJOMKEHUI OIpeJeliseT CYIIHOCTh XHUMHUYECKUX
peaKIuii: OOHM BeIlecTBa MOTYT IpeBpamjaThbcsa B aApyrue. g aToro HYKHO H3Me
HUTH COUETaHNE aTOMOB B MOJIEKYJIaX, T. €. OCYIIeCTBUTb XMMUYECKOe IIpeBpallleHye.
CyIIHOCTE XMMHUYECKOH peaKIMH 3aKJIo4YaeTcd B PaspyIIeHHH MOJEKYJ HCXOIHBIX
BellecTB W 00pa3’oBaHHMH M3 TeX K€ aTOMOB MOJIEKYJ HOBBIX BelmlecTB. Hampumep,
IPH PasyIo)KeHWH BOJBI JJEKTPHYECKMM TOKOM o00pasyioTcsa MOJEeKYJLI BOLOPOAa
u Kuciaopoga (puc. 32).

CdhopmMynmpyem OCHOBHbIE MOJNIOXEHUA aTOMHO-MOJEKYNAPHOTO YHeHUs.

1. BewecTtBa COCTOAT M3 MOJEKYSl, KOTOpble Haxo4aTCcs B HENpepbiBHOM ABW -
XeHun. Monekynbl — 9TO MenbYallume 4YacTuubl BelecTsa, onpegenstowme ero
XUMUYECKME CBOWCTBA.

2. Monekynbl COCTOAT M3 aTOMOB. ATOMbl — 3TO HaMMeHbLUME XUMWUYECKM He -
JenMmMbie 4acTullbl.

3. MNpn xmmM4ecknx peaxkuusx MOoJNekynbl UCXOAHLIX BELLEeCTB pa3pylialoTcs
[0 aTOMOB, WM M3 3TUX aTOMOB 00pPa3ylOTCA MOJIEKY bl HOBbIX BELLECTB.

HcToKM aTOMHO-MOJIEKYJIAPHOTO YUY€HHUd HYMKHO HCKATh B JAJEKOM IIPOIILIOM.
3a 400 nmer mo H. . apeBHerpedeckme (pmaocods! JleBrkuno u JleMOKPUT BBeJIH IIO
HATHE «aToM». IIyTéM yMO3aK/JIHOUYEeHUIl OHH IIPUIILIA K BBIBOAY, UYTO B pe3yJbTa-
Te AeJIeHMS BeIIecTBa Ha YacTH MOYKHO TOJYYHATH TAKYI0 MEJbYaWIIyI0 YacTHILY,
JajbHelIee ejieHUEe KOTOPOIl OyAeT yiKe HEeBO3MOXK-
HO. I9TH YaACTHUIILI Ha3BaJlld aTOMaMH, YTO O3HAYaeT
«HeJIeJIHUMbIe » .

XoTA IpeAcTaBlIeHUA APEeBHHMX TIPeKoB 00 aro-
Max W BBIIVIAAAT YAWUBHTEJHBHO COBPEMEHHO, HX He
BernomuHanu a0 cepeauHbl XVIII 8. B 1741 r. M
xann BacuaseBuu JloMoHOCOB coOpMyJIUpOBag OC-
HOBBI ATOMHO-MOJEKYJIAPHOTO VUeHUsA. YueHHe 006
aroMax IIOJNYYHJIO JaJibHeHIllee pasBHTHE B TPYyAax
aHrymiicKkoro y4yéHoro, (usuKa u xuMuka [»xoHa
HansToHAa.

3a OoJiee UeM ABYXThICAYEIETHIO HCTOPHIO ATOM-
HO-MOJIEKYJIAPHOTO0 VYeHHUSA NPEeACTaBJIEHHT O CTpoe-
HUY BEIeCTB IOCTOSHHO COBEPIIEHCTBOBAJIHCE.

Hampumep, okasanoch, 4TO OOJBIIIOE UHCJIO Be-
IIeCTB COCTOHUT He M3 MOJIEKYJ WJIH aToOMOB, a H3
uoHo8. ITO TITIOBApPEHHAdA COJIb, COMa, IlepMaHraHart
Kanua (MapraHiioBKa). OxoH OanstoH (1766—1844)

WUOHBI — 3TO MOMOXUTENBHO WU OTPULLATENBHO 3apPSKEeHHbIE YacTULbl, KOTOpbIe
ob6pasyloTcs M3 atoMOB WX FPyNnn atoMoB.

Takum o00pasoM, pasIWYalOT BEIeCTBA MOACKYAAPHOZ0 U HEMOJLEKYIAPHOZ0
cmpoenus (cxema 2).
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Cxema 2
BewecTBa
MonekynspHoro HemonekynspHoro
CTpOEeHus CTpOeHus
CocTtosT U3 Mmonekyn (Boao- COCTOSIT U3 MHOXECTBa CoCTOAT U3 NONOXUTENbHBIX
poAa, BoAa, yriekucnbin ras) OAWHaKoBbIX (anmas, rpadur) W OTPULATENbHBIX NOHOB
WK OTAENbHBIX aTOMOB WKW pasHblx (KBapL, KOPyH) (noBapeHHas cofb,
(6naropoaHbie rassi) aromoB nepmaHraHar kanus, coaa)

Xvmuuyeckme anemeHTtbl. MpocTbie U CNOXHbIE BewecTBa. Annorponus.
OCHOBHbBIE MOJNIOXXEHUS aTOMHO-MONEKYNAPHOro y4yeHusa. WoHsbl

| lNpoeepsre cBOM 3HaHUS

1. HaiiTe onpepeneHne noHATUSA «XMMWUYECKUIA anemMeHT». CKONbKO XMMWYECKUX 3NIeMEH-
TOB W CKONbKO aTOMOB COAEPXWUTCA B MONekynax Kucrnopopa, 030Ha, Boabl?

2. Ha kakme Tvnbl OenaT BewecTBa No anemMeHTHoMy coctasy? [Npueegute no 3—4 npw -
mMepa Kaxpgoro tuna.

3. Haiite onpegeneHue MNOHATUA «annoTponus», Kak a1o siBneHne ob6bsAcHAET MHOroob -
pasne npocTbix BewecTs?

4. Y7o Takoe MoH? Chopmynupyiite nepeoe NosoXeHUe aToOMHO-MOJEKYNSPHOro y4eHus
C Y4ETOM 3TOro MOHATUA.

5. Kak MOXHO 0BBACHWUTL TOT ¢akT, 4To n3BectHo 118 XMMUYECKUX BNEMEHTOB, a Npwu -
poaHbie BelulecTBa obpa3oBaHbl Tonbko 90 anemeHTammn?

4

NMpumMmeHUTe CBOU 3HAHUA

6. BcnomHuTe K3 kypca du3unku, 4To Takoe BpoyHOBCKoe ABuxkeHue n auddysusa. Obb-
SICHWTE, KaK 3TV SIBIEHWS [0Ka3biBaloT peasbHOCTb CYLLECTBOBAHWA MONEKYN W WUAMNo-
CTPUPYIOT MONOXEHWUS aTOMHO-MONEKY/IIPHOIO Y4eHus.

7. O6baAcHUTE MHOroobpasve MpPocTbiX W CNOXHbLIX BELLECTB.

Ucnonb3yiiTe AONOAHUTENBHYIO MHPOPMaLUIO

8. MNoprotoeere coobuieHue o Bknage M. B. JlomoHocoea u Ox. JansToHa B CTaHOBne-
HWE aTOMHO-MONEKYNAPHOro YyY4eHus.

9. NoproToBeTe coobleHMe O OWONOrMYeckoid pPOAM 030HA B COXPaHEHUMU >KU3HU
Ha 3ewmne.
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§ 6. 3HAKM XUMMWYECKHUX
DJIEMEHTOB. TIEPUOJINYECKAS
TABJULIA 1. 1. MEHJIEJIEEBA

B «XWMHYEeCKOW NUCbMEHHOCTH», NOAOOHO PYCCKOMY $3blKy, €CTb CBOA CWMMBO-
/MKa, B KOTOPOMW poJib OyKB urparoT ocobbie CUMBONbHbIE (3HAKOBbIE) MOAENM.
Yro npepcraensoT cobow ath moaenn?

IMogo6HO TOMY KaK ClaBAHCKUE HAPOAbI MCIOJb3YIOT
NMCbMEHHOCTb, CO3JaHHYI0 GOJIrapCKUMH IIPOCBETUTEF
vmu Kupuanom u Medogumem, Tak U XMMHAKH BCeX CTPaH
HACIIOJIB3YIOT «XUMHUYECKUM aji(aBUT», MPENIOKeHHbBIN
mBeacKuM yuéneiM WMéncom Sixob6om Bepmenuycowm.

«BykBamu» B aroM ajdaBuTe ABIAIOTCA CHMBOJBI,
WIN 3HAKH, XHMHYEeCKHX 3jeMeHTOB. OHH NpeCTaBJIF
0T cO0OM TIepBBIe OYKBBI JIATMHCKOI'O HA3BAHUSA XWUMUUE-

ckoro anmemenTa: Bomopon — H (hydrogenium — rujgpo-
reuyMm), Kuciaopox — O (oxygenium — OKCUTeHHUYM),
agor — N (nitrogenium — HHUTPOIreHUYM), YIVIepOm —

C (carboneum — wapboneym). OgHAKO JATHHCKHE HA3Ba
HUS MHOTHX XUMHWYECKHX DJIEMEHTOB HAUWHAIOTCSA C Of-
HOI M TO#l ke OYKBBI, HAIIpUMep a3oT — nitrogenium, Wénc ko6 Bepuenuyc
HATpUil — natrium, HEOH — neon, HUKenb — niccolum. (1779—1848)

CuMBOJIBI TaKMX 2JIEMEHTOB COCTOAT M3 IePBOM M OTHOM

3 ToC/IeyIomux OYKB Ha3BaHWs, dalie Bcero Bropoit. Tak, Harpuii o6osHavaercss Na,
HeoH — Ne, HuKens — Ni.

IlpuBeném pyccKue Ha3BAHWIA, CHUMBOJbBI M HMX IIPOM3HOIIEHHE UYACTO BCTPeYa
OMIUXCA B MIKOJBHOM Kypce XUMHYECKHX 3JIeMEeHTOB, Pas3lieJIMB MX HA MeTaJlJbl
(rabun. 2), Hemerasurel (Tabn. 3) U OJaropogHble rasbl.

B rabmumax 2 m 3 mpuBeAeHBLI HA3BAHWUA M CHMBOJBI 19 XUMHYECKHX 2JIeMeH
TOB. A BCe M3BECTHBIE 3JIEMEHTHI IIPEJCTABJEHbI B CBOEOOPA3HOM «XMMHUYECKOM Aaj-
asure» — rtadmuue [I. U. Mengeneera. BapuantoB a10if TabAUIBI OUEHB MHOTO.
IIpepnaraem BaM HO3HAKOMUTHCHA C KOPOMKONEPUOOHbLM U ONUHHONEPUOOHbLM BADH
anramu. Ilouemy «mepumomHbiM»? ¥ ToT M apyroil BapuaHT TAOJMIILI COCTOMT M3 I'O-
PHU30OHTAJNBHBIX PAJOB — IEpPHOI0B. Bcero mepmosoB ceMb.

B roporxomepuomunom papuaurte tabmune: . 1. Mengesneera pasinuuamT maJable
(1—3-i1) u ooabmue (4—7-i1) mepuoasl. Kaxablili MaJblid [epPHOJ] COCTOHUT K3 OIHO
ro pAga XUMHUYECKUX DJIEeMEHTOB, a KasKIblil OOJNBINION — U3 ABYX PANLOB: 4ETHOIO
1 HedyeéTHOro; 6-i1 m 7-i1 mepuoabl MOXKHO Has3BaTh CBepXO0OJBINMMM, TaK KaK B DTHX
MepUoiax PACIOJIOKeHO 1Mo 14 XMUMHUYEeCKHUX DJIEMEHTOB, CXOAHBIX € JaHTaHoM La
u aKTuHHeM AcC: COOTBETCTBEHHO JaHTAaHOMALI (6-i1 mepumoxa) M akTuHOMALI (7-ii e
puon). Ias Gosee KommakTHOTO mpexacraBienuss tabaunsr . I. Mengeneesa atu
BJIEMEeHThI pacrojaraiT B e€ HUKHeNH yacTu.

B koporkonepuoauom BapuanTe Tabiaunsl II. M. Mengeneesa paziudamT 8 rpyiil.
I'pynma — BepTHKaJIBHBIN cTonOerr. Kamgas rpynma, B CBOIO OdYepenb, IOAPA3mesIda-




CradaH ¢ materiallodﬁ!da.ws

Tabnuua 2
CHMEBOIIBI HEKOTOPBIX XMMHUYECKHX 3JIeMeHTOB-MeTAJIIOB
HaspaHue anemeHTa CuMBON 3neMeHTa lMpousHoweHHe
AnoMUHUIA Al AnoMUHHIA
Bapui Ba bBapu
YKeneso Fe deppym
Kanui K Kanu#
Kanbuui Ca Kanbuu#
Nutuii Li Jlutui
Marxui Mg Marxun
MapraHeL, Mn MapraHeL,
Meab Cu Kynpym
Harpu# Na Hatpui
LinHk Zn LnHk
Taoauua 3
CHMBOJIBI HEKOTOPBIX XHMHYECKHX 3JIEeMEeHTOB-HEeMeTaJJIOB
HasBaHue anemeHTa CumBon anemeHTa MpouzHoweHuHe
Aszot N 3H
Bogopoa H Auw
Kucnopog (0] (0]
KpemHuun Si Cunvumnym
Cepa S 3c
Yrnepog L
®occop P Ma
Xnop Cl Xnop

eTcs Ha [OBe MOATPYIIBI: IJIABHYI NOATPYHILY, WaIXA A-rpynmy, ¥ IoG0YHYIO IIO-
rpynny, uiu B-rpynmy. A-Tpynmny COCTABAAIOT XHMMHUYeCKHEe BJIEMEHTHI KaK MaJbIX,
Tak M OOJNBIINX NEePUOAOB, B-TpymIly COCTABIAIT XUMHYECKHe 3JeMEeHTHI TOJBKO

OOJBIITHUX IIepuonos.

B miuHHOmEpHMOAHOM BapHaHTe pasjuyaiT 18 rpyim, KoTopble 0003HAYAIOT MU
apabckuMn nudpaMy, WJIM PUMCKHMM IudppaMy ¢ ykasaHueM A- uiau B-rpynnesr,
nmogo06HO KOpOTKoIepuogHomy Bapuauty. Tak, 6epuianuii, Maruuii, Kajabiiuii, CTPOH-
nuii, 6apuit u paguii orHocarcda Ko 2-i (IIA) rpymnme, a GUMHK, KaMHUA U PTYTh —

k 12-i1 (IIB) rpynmnoe.
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PaGCMOTpHM HCTOYHHMEHN IIPOHCXOMIeHHNA Ha3BaHHUI HeKOTOPBIX XHMMHUYECHKHX

BJEeMEeHTOR:

* Ba)KHeHIIIMEe CBOMCTBA IPOCTBIX BEIHIECTB — KUCAOPOO (POKIAIOUINIL KUCIO-
Thl), 60dopod (poxpaaroniuii Bony), gocgop (Hecyliuii cBer);

e UMeHa BeJIMKHUX YYEHBIX — MeHdene8Ull, KIopuil, pesepphopoiuil;

¢ Teorpa(puuecKkue Ha3BaHNWS KOHTHHEHTOB, YacTell cBeTa, CTpaH — e8pPoOnulil,
amepunuit, pymenuil (Ha3BaH B uecTb Poccuu), nosonuil (B uects Ilonbuinu), zepma
Hull, eaanuil (B yecth @paHIIUM) UIU IOpoRoB, — za@Huil (B uectb HomeHrarena),

awmeyuil (B wects Ilapwmska), dyOHuil (B 4ecTh MOAMOCKOBHOTO ropoga I[y6mHsI, TOe
HaxoguTca O0BeAUHEHHBIA WHCTHTYT SAEPHBIX HCCJIETOBAHUN);

* acTpoHOMUYeCKHEe 00BeKThl — ceneHn (or rpeu. Selena — Jlyuwa), meaayp
(ot rpeu. Telluris — 3emna), ypawn, HenmMyHuUiL;
e peBHHEe MH(EBI U JereHAbl — manmaJs (B apeBHerpedeckoii mudosmorum Tam-

Tajx — CchIH 3eBca), sanaduii (Bamaguc — GoruHsa KpacoThbl B APEeBHECKAHAHMHABCKON
mupomgoruun), kobasbm (KoboJabl — I'HOM, JOMOBOI B Mu(poaoruu CeBepHoii EBporibr).
3HaKM XUMHYECKHUX 3JIEMEHTOB — 3TO MX CHMBOJLHBIE MOJEJIH, KOTOphle 0003HAYATOT:
¢ KOHKPETHBIN XMMHWUYECKHI D5JIeMeHT;
¢ OIUH ATOM XMMHUYECKOTO 3JIeMeHTa;
* OTHOCHUTEJIbHYIO aTOMHYIO Maccy, KoTopasa npuBefgeHa B tabtnune [II. M. Men-
JeageeBa PALOM C CHMBOJIOM KayKJOT0 3JeMeHTa.

KakoW cMbicn UMeeT CNOBO «OTHOCUTE/NbHAs» B MOHATHUM «OTHOCWUTE/NbHAA aToM-
Has Maccax»?

ATOMBI 2JIeMEHTOB OTJHYAIOTCA APYr OoT aApyra maccoii. B CH, kax BbI 3Haere,
Macca M3MepseTcda B Kuyorpammax. Hampumep:

— Macca OJHOro aroma Bogopoja pasaa 1,674-10 o KT}

— mMacca OJHOTO aTromMa yruepoga pasHa 1,995 - 1@26 KT

— Macca OJHOT'O aToMa KHcJjopoma pasHa 2,6667 - 1026 xr,

Cornacurech, 4TO MOJB30BATHCH TAKMMH 3HadeHUsMU HeymobHo. Einé B mauase
XIX B. anrnuiickuit xumuk o ManbToH OpEeaIOKUII CDABHUBATH MACCHI ATOMOB
PasHBIX XUMHUYECKHX B2JIeMeHTOB. Taxk Kak aro-
MBI BOAODOJA caMble JIETKME, UX MOYKHO HCIIOJIb-
30BaTh B KaueCTBe CBOeOOPA3HOIl I'MPBKH OJIsA H3-
Mepenusa wMacc aromoB (puc. 33). Ilonyuumiocs,
yro arom yriaepoma B 12 pas TsdaKellee aToMa BO-
Jopojia, aToM KHCJIOPOoJa TAKelee aTroMa Bogopoaa
B 16 pas (yOemurech B 9TOM caMM, pasfie/IMB Maccy
aTOMOB OTHX 3JIEMEHTOB Ha Maccy aToMa BOIOPO-
J1a, BBIPA)KEHHYIO B KHJIOrpaMMax).

Yucno, mokasbelBamllee, BO CKOJBKO pas Mac
ca aToMa JAaHHOTO XMMHUYECKOro dJieMeHTa OoJIblle
Macchl aToMa BOAOPOJa, Ha3bIBAETCA OTHOCHTENH
HOH aTOMHOI Maccoil m obosHaudaeTca A., rjge r —
HauvajdbHasg OVKBa aHINIMHCKOro cjoBa relative —
OTHOCUTEJILHBIIN!

A(C) = 12, AM(O) =16, AL(S) = 32, Puc. 33. Macca atoma yrepoaa
A.(Cu) = 64, A.(Fe) = 56 paBHa mMacce 12 aTomoB Bogopona
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B mHacrofliee BpeMA MAacchl AaTOMOB XUMHYECKHUX DJIEMEHTOB CpPABHUBAIOT
¢ 1/19 maccer aToma yriepoja.

BenununHa, noka3biBalollasa, BO CKONbLKO pa3 macca atomMa JaHHOro XMMmM4yeckoro
anemeHTa 6onblwe 1/, Maccel atoma yrnepoaa, HasbiBaeTCsi OTHOCUTENbLHOW
aTOMHOW MAaccoMn.

3HaueHUA OTHOCHUTEJbHBLIX ATOMHBIX MACC XHMMUYECKUX OJIEMEHTOB, HapALY
¢ UX HA3BAHUAMU U HOPANKOBLIMHU HOMepaMu, lpusefeHbl B Tabaume I[. M. Men-
meneesa (puc. 34).

H 1 0 8 c 6

1,00794 15,9994 12,01115
Bomopon Kucnopog Yrnepog
A(H) =1 A(O) =16 A/C)=12

Puc. 34. Kaxabihi XMWYECKWNA 3NEeMEHT MMeeT CBOE 3Ha4YeHMe OTHOCUTENbHOW arOMHOW MacChbl

Ina yaobcTtBa pacuéToB OTHOCHTEIbHBIE aTOMHBIE MAacChl, IPHBEZEHHBIE B Tad-
aune I. 1. MeunngeneeBa, NPUHATO OKPYIJIATH N0 IedbIX uducels. VcKimoueHue co
CTaBJAET XJIOp, 3HAYeHWe OTHOCHUTEJbHOM aToMHO# Macchkl KoToporo 4(Cl) = 35,5.

-

CyvMBOJbI XMMUYECKUX 3N1IeMeHTOB. KopoTKo- U ANWHHONEPUOAHLIN BapuaH-
Tel Tabnuubl . U. Menpeneera. Mepuogsl. Mpynnel. MNaeHas u noGoyHasa
noarpynnsi, unn A- n B-rpynnel. OTHOCUTEeNnLHaA aToMHas macca

| lMpoBepbTe CBOU 3HAHWUS

1. Kakyo nHdopmaunio HECET CUMBON XMMWYECKOrO anemeHTa?
2. Ha kakue rpadsl genutca tabnuua 1. U. MeHgeneeBa no ropusoHTann? Kakme Buobl
aTUx rpad BbLIOENAT B KOPOTKONEPUOAHOM BapwaHte Tabnuupl?
3. Ha kakwe rpadsbl genutcsa tabnuua O. M. Menpeneesa no sepTukanu? Kakue Buabl
aTuX rpad BbIOENSAIOT B KOPOTKONEPWOAHOM BapuaHte Tabnuubl?

*

4. C nomoubio Tabnuubl . M. MeHaoeneesa 3anuiumMte 3HaKM NATU XUMUYECKUX 3/1EMEH-
TOB, coaepxalmx 3armasHyto Bykey «C». cnonb3ysa AoNOAHUTENbHBIE UCTOYHUKN MHGOP-
MauuK, y3HanTe ux npousHoleHue. 3anoMHWUTE Ha3BaHWs U NPOU3HOLUEHWE CUMBONOB
ATUX XMMUYECKMX BNEMEHTOB.

5. MNpennoxute cBOE ODOOCHOBaHWE AENeHWs XMMWUYECKMX INEMEHTOB Ha OBe Tpynnbl:
MEeTannbl U HemeTannbl. 3anvwmre npuMepbl XMMWUYEeCKMX 3HaKOB OnN{d Ka)l(,[],()ﬁ rpynnol
anemMeHTOB. [poynTainTe mx.

6. HasBaHMa Kakux xummuHeckux snemeHtoB B Tabauue [O. U. MedHpeneesa cBA3aHbl
¢ Poccuein?

7. CpaBHUTE KOPOTKO- U AJIMHHOMEPUOAHLIM BapuaHTel Tabnuusl . N. MeHaeneesa.

8. PaccuuTaite maccy aroma xenesa B rpammax.
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Ucnone3yite AONONHUTENBHYIO UHPOPMALUIO

9. NopgroToBsTe COOBLEHWE N NPE3EHTaUMIO 0 Apyrux dopmMax neprnoguyeckon tTabnuub
O. N. MeHnpeneesa.

§ 7. XUMNWYECKUE ®OPMYVYJIBI

Ecnv B «XMMUYECKOH MUCBMEHHOCTH» ponb 6yKB HUrpaoT CUMBOJIbI XHUMHYECKHKUX
3NeMEeHTOB, UYTO NPencTasnAlOT cobor «xumuueckue cnosax»?

C mOMOIIIBI0O CHMBOJIOB XMMHUYECKHUX DJIEMEHTOB II€PEBEAEM B « XMMHUUECKOE CJIOBO»
npepmokernue: «OgHa MOJIEKyJaa YIVIEKUCJIOTO rada BKJIOUYAET B CBOH COCTAB OJUH
aToM yrjepoja W JABa aroMa Kuciopoga». OUeBHUJIHO, YTO UYUCIUTEIbLHLIE «OIHA»
U «OAWH» JIMIIHHME B 3TOM Ipeiao:xeHuu. JlakoHHYHee OHO 3By4uT Tak: «Moieky
Jla YIJIEKHCJIOTO rasa COCTOMT M3 aTroMa yrjepoja M ABYX aTOMOB KHCJIOPOAa». OTO
IPe/UIOKeHUEe TIePeBeIEM B «XUMUYECKOe CJIOBO» — XUMHUUYECKYI0 GOpMYyJIy.

3anuiieM pAIAOM CHUMBOJILL 2JIEMEeHTOB yriepoaa u xKuciaopoga — CO. Iocie cum
BOJIA KHCJOPOJA BHU3Y CHpaBa YKasKeM YHCJI0 ero aToOMOB B MOJIEKYJie YIJIeKHC-
Joro raza ¢ nomoinsio Hmudpsr — uagerca: CO, (nudpy 1 He numyt). ITO U €CTh
(dopmysa yraekuciaoro rasa. Ecau tpebyerca o60o3HauYuTL He OAHY, a, HAIpUMeEp,
IIATH MOJIEKYJI BeI[ecTBa, MCIOJBL3YIOT nudpy nepex Gopmynoir — xosdduuueHt:
5CO,.

Xumunyeckon popmynoil HasbiBaloT 0603Ha4YeHMe cocTaBa BellecTBa C NOMO-
Wb CMMBONOB XMMWUYECKUX INeMeHTOB W MHOEKCOB.

IlpuBenéM mpuMephl HPOU3HOIIEHUA XUMHUYECKUX (POPMYJI HEKOTOPHIX BeIlecTB:

« kucaopoxn Oy (o-gBa);

¢ 030H O3 (o-Tpm);

« Boja HyO (am-gBa-o);

o meran CHy (ua-amr-uyersipe);

o yruiekucaslii raz COy (11p-0-mBa);

o« ammuaxk NHg (sH-am-tpn).

B gopmynax HEKOTOPBIX BeIECTB UHIEKC YVKA3bIBAET HE TOJIBKO YKCJI0 OOUHAKO
BBIX ATOMOB, HO M YMCJIO OJMHAKOBLIX rpynn aromor. Hanpumep, ¢popmyna Ca(OH)
MMOKA3bIBAET, UTO HA OAUH ATOM KAaJbIIUA B JAHHOM BEI[ECTBE HPUXOJUTCA [BEe TPYH
nel —OH. B BemecrBe ¢ dopmynoit AI(NO;)3 Ha KamkAbIA aToOM AJTIOMUHUA IIPH-
xoauTrca Tpu rpynnel atromMoB —NO;. Ilpn ureHnn ¢GopmMys MHAEKCH 3a CKOOKaMu
OPOUBHOCAT YiKe MO-APYTOMY:

e raménaa usBects Ca(OH)y (KanmbIiuii-o-ami-IBaKIbI);

o kamprueBaa ceaxurpa Ca(NOs)y (Kaabruii-oH-0-TPH-ABAKIBI);

o ammogoc (NHy p HPO, (sH-am-ueTsIpe-ABaskKAbl-aIlI-119-0-4eThIpE).

Xumuyeckad (popMyJia — OCHOBHasd 3HaAKOBaA Mojeab B XxuMuu. OHa HecéT o4yeHb
BayKHYIO MHpopManuio. XuMudeckas (popMyJa IIOKas3bIBaerT:
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1) uHAUBUAYAJIBEHOE BENIECTBO;

2) Tun BergecTBa (IIPOCTOE HJIH CJIOYKHOE);

3) olHY MOJIEKYJy BellecTBa (IJd BeIlecTB, MMEIOIHX MOJEKYJIIPHOe CTpoe
HHe), (POPMYJILHYI0 eIUHHUILY (AJIA BelllecTB, MMEIOIINX HEeMOJEKYJSApHOe CTpOoeHUe);

4) KayeCTBEHHBIH COCTAB BEIECTBa, T. €. KAKHEe XUMHUYECKHE 3JEeMEHTHI BXOIAT
B ero coCTasB;

5) KOJIMYEeCTBEHHBIH COCTAB BelllecTBa, T. €. YHCJIO0 ATOMOB KaKJIOro XHMHYECKO-
ro sjeMeHTa B COCTaBe ero OOHON (GopPMYJbHOH eIMHMIIbLI.

Xumuueckasa (QopmyJia TakKKe IIO3BOJIAET PacCCYUTATbL OTHOCHUTEJLHYIO MOJEeKY-
JAPHYI0 Maccy BeIllecTBa, MACCOBYIO JOJI0O KasyKJOT0 dJeMeHTa B COCTaBe CJIOMKHOTIO
BelllecTBAa.

Y1o Takoe oTHOCHTe/NbHas MOJieKynapHasa MacCa Bellectea WM MacCoBas [oNnsA
XUMUYECKOrOo 3/IEMEHTa B COCTaBe CJ/IOXHOro BellecTsa?

O‘IEBH,I[HO, qTOo Macca MOJIeKYJIBI paBHa CyMMe Macc oﬁpasyml.unx e€é aTOMOB.
Yro6bI paccuUTaATh OTHOCHTEJIBHYI0O MOJIEKYJIAPHYIO Maccy (eé obosmHauarT M), He-
06X0,ILPIMO CYMMHPOBaATE OTHOCHTEJIbBHBIE aTOMHEBIE MAacCChbl aTOMOB BCeX XHMMHUYECKHX
9JIEeMEHTOB, BXOJAAIUX B COCTAB MOJIEKYJIBI, ¢ YU46TOM WX umciaa (MHAEKca), HATPH
Mep OJid YIJIeKHCJIOoI'O rasa.

M,(COy) = A(C) + 2-A(0) = 12 + 2- 16 = 44

Hatifennyo BeIUYMHY HA3BIBAIOT OTHOCHUTEJIBLHON MOJEKVJISPHOH Maccoii yrie
KHCJIOTO Tasa.

ITpaBunbHee ObLTO OBl HA3BATL 3TY BEJIUYHMHY OTHOCHUTEJIBHON (DOPMYJIBHOH Mae
coii. Bo-miepBBIX, He BCe BeIllleCTBA COCTOAT M3 MOJEKYJI. Bo-BTOPBIX, MpHU pacuére
BeJIMYWHBI HY’KHO BHUMAaTEJIBHO CMOTPETH Ha (pOopMyJIy BellecTBa ¥ He 3a0BIBATH IIPO
HHJEKCHI, ITOKa3bIBAIOIINEe YMCJIO0 ATOMOB KayKJ0T0 3JIeMEHTA.

ITpuBeném mpuMephl pacuyéTa OTHOCHUTENLHBIX MOJEKYIAPHBIX MAacC HEKOTOPBIX
BEIIeCcTB:

1) cepuucroro rasa SOs:

M(SOy) = A(S) + 2-A/0) = 32 + 2-16 = 64

2) cepuoit kucaorsl HpSO,:
M,.(HoSOy) = 2-A(H) + A(S) + 4-A(0)=2-1+ 32 + 4-16 = 98
3) ranbnuesoit cenurpsl Ca(NOj)s:

M, (Ca(NOz)) = A (Ca)+2 - A (N)+2-3- A (0) =40 +2- 14 +6 - 16 = 164

Xumuueckada GopMysia Tak;Ke MMO3BOJAET PACCYNTATH MACCOBBIE JOJH 3JEMEHTOB,
00pasyoIIuX JaHHOEe BellecTBO.
MaccoByro TOJI0 3JeMeHTa B CJIOKHOM BEIIleCTBE HaxXoAAT 1o (opMmyiie

_ A ®)-nE) : %
w@) = M ,(BeriecTBa) 100%.
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rge w(d) — maccoBad A0JIA XUMWYECKOTO 3JIeMEeHTa B CJIO0XKHOM BelrecTBe; A(3) —
OTHOCHUTEJBHAS ATOMHAS MACCA XUMHUUYECKOro sjemenTa J; n(3d) — dYHCI0 aTOMOB
pJIeMeHTa B cocTaBe (DOPMYJILHOU eJIUHUIIBI CJIOYKHOrO BemectTBa; M.(BemecrtBa) —
OTHOCHTEeJIbHAsA MOJIEKYJspHAas Macca BelllecTBa.

MaccoBasa mons sjieMeHTa B CJOMKHOM BelllecTBe obosHauaeTca OyKBOM w (Jar.
«ay0sb B9») W NOKa3bIBaeT J0JI0 (YacTh MAacCChl), NPUXOAAIIVIOCA HA NAHHBIA XWH-
MHYeCKHI 2JieMeHT B 00Illeli Macce BelllecTBa.

Pemum HecnoKHYIO 3amauy.

PaccuuraiiTe MaccoBble IOJM 2JeMeHTOB B cepHucTOM raze SO.

Hamno: Pemenue:
SOs 1. Banuinem (GopMyJIy CePHHCTOIO rasa M paccuyuTaeM ero o
w(S) — ? HOCHUTEJBbHYI MOJIEKYJIAPHYIO MAaccy:
w(0) — ? MJ(SO3) = A(S) + 2:4A(0) =32 + 2:-16 = 64
2. Haiiném maccoByi I0JI0 Cepbl B BellleCTBe:
ws) = 221009 =32 .100% =50 %
M, (SOp) 64

3. BhIuMCIMM MACCOBYIO JOJIO0 KHCJIOPOZAa B CEPHUCTOM rase:
w(0) = 100 % — w(S) = 50 %
OtBer: w(S) = 50 %, w(0) = 50 %.

Xumuyeckaa dopmyna. UHpekc. Koadppuument. OTHOCUTENnbHas mone-
KynsipHas macca BewiectBa. MaccoBasi A0ons 3JieMeHTa B C/IOXKHOM Be -
wecTee

MNpoBepbTe cCBOU 3HAHUNA

1. Yto npencraBnaeT coboil xumudeckasa dopmyna? Yem pasnuyalnTca UHOEKChbl U KO-
adduuneHTol?

2. Y70 HasblBAOT OTHOCUTENBLHOW AaTOMHOMA MACCOW W OTHOCUTENBHOW MOMEKYNSPHOR
Maccoin?

3. Kakyo nHdpopmaumio HecéTt xumudeckas popmyna?

)

4. CocraBbTe xMMu4deckylo Gopmyny caxapoabl, 3Hasi, 4TO B COCTaB €& MOMeKyfnbl BXO-
oat 12 atomoB yrmepopa, 22 atoma Bogopoga u 11 atomoB kucnopopga. PaccuurtainTte
OTHOCUTESNBHYIO MONEKY/IAPHYID Maccy 3TOro BellecTBa M MaccoBble J0n1 00pasyioLmx
ero a/1eMeHTOB.

5. PaccumTaite OTHOCUTENBLHbLIE MONEKYNAPHbIE MAacCChl BELLECTB, (pOpMynbl KOTOPbIX:
st. 303, Na2C03, CU(OH}2, P205, A|C|3, Ba(N03)2.

6. Ykaxute ¢popmynbl BeLecTs, MMELWNX 0AMHAKOBLIE OTHOCUTENbHLIE MONEKYNSPHbLIE
Macchl: CO4 Ny, CHoCh, NO, CO, CoHy, HsS, Os.
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7. PaccuuTaiite, BO CKOMLKO pa3 Monekyna BoOopoJa nerye Monekynsl CepHUCTOro rasa.
dopmyna sopgopoga — H,, cepHuctoro raza — SO,.
8. Haigute owmnbku, gonylieHHbIe B BbIYUCNEHUAX OTHOCUTESbHbLIX MONEKYNAPHbLIX Macc

BeLlecTB!:

a) M,(HNO3) = 63 r) M(CaCOg) = 98

6) M.(H,SO,) = 98 A) M (CuS0,) = 160

B) M,(HsPO 4) = 96 e) M (AI(OH);) = 78

9. PaccuuTaiite maccoBble O0NM 3NeMeHTOB B kapboHarte kanbuus, dopmyna KOoToporo
CaCOs.

10. PacnonoxuTe HasBaHWA a30THLIX yOo06peHuid, popMyNbl KOTOPLIX MPUBEAEHLI HUXE,
B MOpAAKe BO3pacTaHWs MacCOBOW 40N azoTa B HUX: HaTtpuesas cenutpa NaNO 3, kanb-
upnesas cenutpa Ca(NOjz),, ammuadHan cenutpa NH4NOs.

X *

Mcnonb3yiTe AONONHUTENbHYIO MHpOpMaLUIO

11. MopgrotoebTe cooblleHwe no Teme «K3 WUCTOPWUK MN3MEPEHWNA AaTOMHBIX Macc XUMK-
HECKMX 3NEMEHTOB».

§ 8. BAJIEHTHOCTBH

Moseryna Bogopoma Hs cocTouT u3 ABYX aTOMOB BOAOPOJA, MOJIEKYJIa XJIOPO-
sogopona HCl — wus ommoro aroma BOAOpPOAAa M OIHOIO aTOMa XJOpa, B MOJEKyJe
Boael HoO ¢ ogHMM aToMOM KHCJI0OpOAa CBA3AHBI JBA aTOMa BOAOPOAA, B MOJEKYJIe
ammuaka NHg ¢ ogHEM aToMOM asora CBA3aHBI TPU aToMa BOAOPOLA, a B MOJEKYJIe
merana CHy ¢ ogHuM atromMoMm yriepoma — dYerbipe atomMa Bofopoga. Ilouemy rak,
a "He wHaYe?

B 1799 r. dpannysckuit xumux AL. JI. IIpyer chopmynauporan 3aKoH MOCTOSH-
CTBA COCTaBa BEIECTB MOJIEKYJISPHOI'O CTPOEHHS.

CocTtaB BellecTBa He3aBUCUMO OT cnocoba ero noJly4eHus Bcerga ocTaércsa no-
CTOAHHBLIM.

B cooTBeTCTBMM ¢ STHM BaKOHOM KaikJO€ BeIeCTBO MOJIEKYJISPHOTO CTPOEHUSA
UMeeT TOJbKO oAHy (opmyny: Bogopox — Hy, Boma — HyO, ammmak — NHj, me-
ragn — CHy. KoHeuHO, aTOMBI XMMHUYECKHUX DJIEMEHTOB COeIMHAIOTCA B MOJEKYJIB He
IPOU3BOJILHO, & B CTPOT'OM COOTBETCTBHH € OCOOBLIM CBOMCTBOM, KOTOpPOE€ HA3LIBAETCS
BAJIEHTHOCTBIO.

BaneHTHOCTB — 3TO CBOWCTBO aTOMOB OAHOIMO XWMMWYECKOro 3fieMeHTa coeau-
HATLCA CO CTPOro onpenenéHHbIM YMCOM arOMOB APYroro 3femeHTa.

3a eIMHHUIIY BaJeHTHOCTH IIPDHHATA BaJeHTHOCTHL aTOoMa BOIOpoOIa. CJIB,I[OB&TBJIL'
HO, aToM BOJOpOIga crocobeH COeMUHATHCA TOJBKO C OJHHM aTOMOM BOJOpOIa HJIH
APpyroro xXuMH4YeCKOI'o ajJeMeHTa. BHa‘IHT, BaJJeHTHOCTh XHMHYECKOI'0 3JieMeHTa B CO-
eIHMHEeHHNH oIlpeleyideTcsa YHCJIOM CBA3aHHBIX C HHM aTOMOB BOJOpOIa. ITo HarJagHO
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OTpaxKaeT cmpyKkmypHasa opmyJja BellecTBa, B KOTOPOH KaXXJad BaJeHTHOCTb 000-
8HaYeHAa YEPTOYKON — BaJEHTHBIM IIITPHXOM:

mosekyna Bomopoaa Hy, mau H—H (Bogopon ommosanenrten)

)
mosekysaa Bogbl HoO, mam  / N\ (KHUCJ0OpOJ ABYXBAaJIeHTEH)

H—N—H
Monekyyaa amMmuaka NHz, nmu | (azoT TpéxBaJIeHTEH)

H

H
I

mosekysia merana CHy, uam H—C —H (yrmepon gersipéxBasieHTeH)

H

U3 cTpyKTYypHOH (hOPMYJILI BUAHO TaKiKe, KaKHe aTOMBI
CBA3aHBI APYT' C¢ APYroMm, a KaxKue HeT.

O0pasysa MOJIEKYJbI, aATOMbI JOJIKHBI COEIUHATLCA Ta
KUM 06pasom, 4ToOBI BCe UX BAJEHTHOCTHU OBLIN 3aHeiiCTBO-
BaHbl. Hampumep, aToM UYeTHIPEXBAJNIEHTHOrO yrJjepoia u
[Ba aToMa JBYXBAJEHTHOTO KHCJIOPOJa CMOTYT o0pa3oBaThb
Mosekyay yraekuciaoro raza CO; TOJBKO Tak:

O0=C=0

BajleHTHOCTh, OJHUX XWMHUECKHX 32JIeMeHTOB BO BCEX
COeIMHEHUAX OZUHAKOBAS (IIOCTOAHHAS), BAJTEHTHOCTE IPY-

rux — pasHad (mepemeHHasa). Hanpumep, y aroma BO-

Jopoja oHa Bcerjga paBHa | (BajeHTHOCTL o00oO3HAaYaeTcHd

puMcKoil mu@poit), y aroma kuciaopoza — II, y atoma >osed Jlyu Mpyct
menu — I u II, y aroma sxenesza II u III (cxema 3). (1754—1826)

Cxema 3
( XumMmuyeckme anemMeHTbl ]
C NOCTOAHHOW C NepemMeHHomn
BANEHTHOCTLIO BANEHTHOCTLIO
ogHoBaneHTHbl: H, F, Li, Na, K Cu I,Il N LI LIV
nsyxsaneHTHel: O, Mg, Ca, Ba Fe 11,11 C I, v
TpéxsaneHTHbl: B, Al S I, IV,VI P I,V
ClL 1, 1, Vv, vl Sill, IV

PaccmorpuM aiaropurm cocraBieHHA (opmys OMHAPHBIX coeluHeHuii (T. e. co-
e,II,I{HEHIfIﬁ, COCTOAIIINX M3 IBYVX BJIEMEHTOB) II0 BaJeHTHOCTH 3JIeMeHTOB Ha IIpuMepe
coegquHeHUN (bocopa (radm. 4).
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Tabnuua 4

A.TII‘OPHTM COCTaBJIeHHA c[mpmy.n COeIJMHEeHMIH 10 BaJEeHTHOCTH

HeicTeune Mpumepbi
1. 3anvwem psgoM CHMBOJbI 3/IEMEHTOB P Ci PO
2. Hag cMmBO/IOM KaXkAoro aseMeHTa pPMMCKOM i1 VI
UMbpoi yKa)keM ero BaseHTHOCTb P Cl
3. Hangém HaumeHbliee obuiee KpaTHoe [ABYX 3 10

UMCNOBbIX 3HAUYEHWW BaJIEHTHOCTH

4. Onpepgenum uHgekcobl (T. e. YMC/IO aTOMOB Y occopa Y coccopa
Ka>kgoro anemeHTa B chopmyne AaHHOrO Belue- uHaekc 1, MHOEeKC 2, Y
cTBa), pasfeNMB HauMeHbllee obuiee KpaTHoe y xnopa — 3: kucnopoga — 5:
Ha YWC/IOBblIE 3HAYEHWA BANEHTHOCTU KaXKAOro PCl3 P,05
aneMeHTa

llpumeyarue: uipekc 1 B chopmyne He 3anucbieatot!

CropasegnuBo m obpaTHoe: ecau B (hopMyJsie OMHApPHOIO COeAUHEHHS M3BECTHA Ba-
JIEHTHOCTBH OJTHOTO 3JIEMEHTA, TO MOYKHO OUPENeSINTh BAJEHTHOCTH Apyroro. Ompene-
JIUM BaJIEHTHOCTHL a3oTa B coeguHeHuu N (Tabu. 5)

Tabnuua 5

AJII‘O]J]{TM onpenejeHusaA BaJeHTHOCTH 3JieMeHTa II0 ero c])opmy.ne

[HeiictBue Mpumep
1. Hag cumBonom anemeHTa, BaNeHTHOCTb KOTOPOro I
NOCTOsIHHA, yKa)keM eé 3HadeHue. BaneHTHOCTb KMcnopopga NO
Bcerga pasHa Il -
2. Onpegenum obuiee YKMCNO BaNeHTHOCTEM KuUCNopofa, 2.2=14
YMHOXWB 3HauyeHWe ero BalIeHTHOCTH Ha WHOEeKC
3. OBuwee yMcno BaneHTHOCTelH pa3fenyM Ha WHAEKC BTOpPOro 4:-1=4
anemeHTa (asora). lNonyyeHHoe YMCNO — ero Ba/fIEHTHOCTb ’
4. 3anvuwemM 3HauyeHWe BaSIEHTHOCTM Haj, CMMBOJIOM a3oTa VI
B chopmyne NO,

Kax ke obpasyiorca HasBaHUA OMHAPHBIX COEMHHEHHH M KAK OTPaKeHO B HA-
3BAHMU 3HAYEHUE BAJEHTHOCTU?

CHavaJia TPOM3HOCUTCA COKpAIEHHOE JATHHCKOE Ha3BaHWEe BTOPOrO JJIEMEHTA C
cyhduKcomM -Ha, a 3aTeM — pPYCCKOe HA3BAHHWE MEePBOT0 JJIEMEHTA B POAUTEIHHOM
nage:xke. K HaszBaHu coenuHeHHs, OOpPA30BAHHOI'O 3JIEMEHTOM C IIeDEMEHHOH Ba
JIEHTHOCTBIO, HobaBisAercA B cKOOKax sHayeHMe BaseHTHocTH. Hampumep:
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CaCly — xJyopua Kaxbnus

NsO — oxcup aszsora(l)

NsOg — orcup asora(IIl)

PCl; — xuopun dochopa(V)

IloHATHE BaJIGHTHOCTH IIPHMMEHHMMO M K COeAMHEHHUAM OoJiee CJIO0KHOTO COCTa
Ba. B aToM ciyuae oHa OTHOCHUTCA He K OZHOMY, a K rpynme aromoB. Hampumep,
B (ochoproit kuciaore HzPO, BameHTHOCTs rpynnel aromos PO, (KHCIOTHBII
OCTATOK) paBHA TPEM, TAK KaK 3Ta I'PYNNa COeJUHEHA C TPeMA aToMaMM BOJAOPOA.
Taxkoe 3HadeHWe BAJEHTHOCTH KHUCIOTHBIA ocrarok POy 6ymer mmers m B (opmy-
Jax Bcex Apyrux coenunenuit. Hampumep, zanumiem dopmyny docdara rambuusa
(rabmx. 6).

Tabauua 6
Heicteue Mpumep
1. 3anvwem pspoM CMMBOJbI Kanbuus WM chopmyny CaPOy
rpynnbl aTOMOB KWC/IOTHOFO OcCTaTKa
2. Hap cuMMBOSIOM Kanbuusa W rpynrnol atoMoB i
PUMCKHMH UWPaMH YKA)KEM WX BaSIEHTHOCTM CaPOy
3. Halpgém HaumeHbluee obuiee KpaTHoe [ABYX 6
YUCNOBbIX 3HAYEHWH BaNEHTHOCTH
4. Onpepenvm WHAOEKCHI Y kanbuusa uvHOexkc 2,
y rpynnbl aToMOB
KWUC/IOTHOrO octatka — 3:
Ca3(POy)>
lMpumeyanue: ecnu rpynna atoMoB nosTopsieTcs B hopMmyne asa u 6Gonee pas, 1o eé
3aKNo4aloT B CKOOKM.

[ ~~
BaneHTHOoCTb. CTtpykTypHaa d¢opmyna. XuMUYecKuUe 3JieMeHTbl C Mo-
CTOSIHHOM WU NepeMeHHOW BafieHTHOCTbio. BbiBOoa dopmynbl coeguHeHus
no BaneHTHocTU. OnpepeneHve BaJfIEHTHOCTM XUMMWYECKOro 3nemMeHTa
no ¢opmyne Bewectea. CoctaBneHue HasBaHM OUHAPHLIX COeAVHEHUI

1. Ucnonbaysa cxemy 3, sannwmnte 4Yetbipe GOpMynbl OKCUAOB Xnopa — OGUHapHbLIX CO-
eAMHEHUIA Xlopa C KUCNOPOAOM.

2. Xeneso obpasyeT ¢ cepoil ABa coeguHeHus. VMicnone3ays cxemy 3, cocTtaebre ¢op -
Mynbl 9TUX COeAMHEHWA W AaiTe ux HaseaHwa. OnpenenyTe MacCOBYK A0S0 Xenesa B
Kaxgom coegunHeHWN.

3. 3annwwute dopmynsl okcuaos ymepoga(ll) n (IV). PaccunTtainTe maccoBble gonn ane -
MEHTOB B HWUX WM OANTEe HA3BaHWUA COEOWNHEHWNA.

4. Hazosute Beuwiectsa, dopmynsl kotopbix: PClg, SO,, CS,, Cus0, KCI, SOj.
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)

5. Banuwwute ¢popmynbl cynbparoB Kanua, MarHua U anoMWHUS, ecin cynbdarbl — 3To
coeMHEeHUs MeTanna ¢ OCTaTkoM CepHol kncnotbl H,S0,.

6. 3anuwute dopmynbl rMapokcMaoB HaTpua, xenesa(ll) n xenesa(lll), ecnu ruapokcu -
Obl — 3TO COeAVHEeHWs, coaepXalluue atoMbl MeTanna U O4HOBaNeHTHblE TMAPOKCUIbHbIE
rpynnel —OH.

o

Ucnonb3yiTe JOMNONAHUTENLHYIO MHPOPpMAaLUIO

.1 CO3ﬂ.alﬁTe LapocTepxHeesle mMogenn Monekyn metada, BOoAbl, Yyrnekumcnoro rasa,
amMmMmaka 13 nnacTuinHa W Hape3aHHbIX OAWHAKOBbIMM Kycoudkamu Tpybouek ana Ha-
NUTKOB.

8. MoproTtoBkTe coobulgHue «McTopusa pasBUTUA MOHATUA ,BANEHTHOCTE».

S 9. XMUMUWYECKUE PEAKIIUU

Mpu cpusmueckux ABNEHUSX COCTaB BeLLECTB He U3MeHsieTcs. [lpu xuMuuyeckux
ABNEHUAX M3 OAHMX BelecTs obpasyloTca Apyrue BellecTBa CO CBOMCTBaMM,
OT/IMYHBIMK OT CBOWMCTB MCXOHbIX BELLECTB: M3 PaCTBOPWUMbIX BELLECTB MOryT
NOJlyYUTbCSH HEpacTBOpPUMbIe, U3 TBEPAbIX — ra3oobpasHble, U3 GecuBeTHbIX —
oKpalleHHble U T. 4. Kakve npuM3Haku yKasbiBaloT Ha MpoOTeKaHWe XUMUYECKOW
peaxkuun?

BemrecTBa, BecTymamlque BO B3aMMOJEHCTBHE, HA3BIBAIOT HMCXOJAHBIMHU BellleCTBAa-
MM WM pPeareHTaMH, BeIecTBa, o0pasylolimecs B PE3YJbTATe HTOTO B3aHUMOIEH-
CTBUA, — MNPOAYKTAMH, 4 CaM MPOIECC — XUMHUUYECKOH peaKI[Hheii.

XuMunuyeckas peakumsa — 3TO SBNEHWe, Npu KOTOPOM OOHU BellecTBa (Mmcxon-
Hbie BellecTBa, UM peareHTbl) MPeBpallalTca B Apyrve (npoaykrbl peak-
LMKM) C HOBbIMMU CBOMCTBaAMM.

ITpoBeéM HECKOJBKO ONBITOB, MJIJIIOCTPUPYIOIINUX NPHU3HAKH XWUMHUYECKHX peak-
A,

J1aGopaTopHbIA ONbIT 5

B oaHy npobupky Hanerte 1 Mn pacteopa xnopuaa Hatpus, B apyryio — 1 mn pacrteopa
nogupa kanus. C nomouwbio NUneTkn B Kaxayw npobupky pnobaesTe 4—5 kanenb pac -
TBOpa HuUTparta cepebpa. Yrto Habniopaete?
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Ilpu npoBemeHMM peaKIMH MeKAY XJOPHIOM HaATpUA M HHUTpaToM cepebpa,
HOAUAOM HATPHA W HHUTpaToM cepebpa mabisiofaeTcsa BBIIAJCHHE OCAAKa, TOJLKO
B IEepBOM cJiydae ocaJoK Oenblii, a BO BTOpoM — KEaTheIi. OO0pasoBaHHMe HOBBIX
HEpACTBOPUMBIX BelllecTB (BbIMaJeHHEe OCaJgKa) — IPUBHAK XUMUYECKOH DeakI[uu.

OfGecuBeunBaHMe OKPAIIIEHHOI'O pacTBOpa MM M3MEeHEeHUe ero IiBeTa B pe3yJibTa
Te XMUMHYECKOH peaKIIMH TO)Ke CHIHAJIU3UPYET O e€ IpOoTeKaHWH.

MoskeT s OBITH MCXOJHOE BeIeCTBO HEPAcTBOPHMO, a IPOAYKT PeaKImu pac
TBOpUM?

PacTBopeHue ocaaka — ToOKe IIPU3HAK XHMHYECKOIl peaxilvu.

JlaGopaTopHbIi onbIT 6

Mony4nTte HepacTBOpuMbIA ruapokcun meou(ll). Ons aTtoro B npobupky Haneinte 1 mn
pacTtBopa cynbdara meau(ll) cuHero ugeta, a 3atem pobaebte 1 mMn pacTBopa rMapok -
cupa Hatpwus. Beinanet cTy4eHUCTblA 0Ccafok cuHero ugeta. Hebonbwumm nopumsamm
pobaenarite B Npobupky pacTBOpP CEPHOW KWCNOThbl A0 MOAHOMO pacTBOPEHUs ocapgka.
BHoBb 06pa3yetcsa pactBop cynbdara megu(ll) (megHoro kynopoca).

BBI,]IBJIBHHG rasa — BIHé OOHWH IIPpHU3HAK XUMUYECKON peaKniH.

JlaGopaTopHbIA ONbIT 7

MomecTuTe B NpPoOOMPKY HEMHOrO (Ha KOHYMKe wWnatensa) nuTbeBoi codbl. [obaBbTe
K Heil 1—2 mn pacTBopa YKCYCHOW WAW OPyroi kMcnotbl. Yto HabnopaeTe?

Kakne ycnoeusi HeobxoauMmbl, 4ToObl XMMUUYECKME BELLeCTBa BCTYNW/IW B peak-
umo?

XuMudecKad peakiiusa BO3MOJKHA JIAIIL IIPU CONMPHMKOCHOBeHHH BemecTB. Hampu-
Mep, ecJM TpaHyJy IIMHKA IIOMEeCTHTh B PACTBOP CEePHOM KMCJIOTHI, Habirogaercs
BBIZleJIeHHE Iy3BIPBKOB rasa. JTo ras Bogopohx. CTOUT BBIHYTH METAJJI W3 PacTBO
pa, peakmud mpekpamaerca. Ha sTomM yCI0BHEM IpPOoTeKaHWA XUMHYECKNX peaKIui
OCHOBaHO JelcTBHe HPHUOOPOB IJA MOJyUYeHHs TasoB, HanmpuMmep ammapara Kunma
(puc. 35).

IIpunnun geiicTBHA 5TOro ammapara (HasBaHHOTO B YeCTh €ro co3gaTesd, ToJi
nagackoro anrtexapa Ilerepa fAxoba Kunma) paccMoTpuM Ha IIpuMepe IOJYYEeHHS
Bogopoga. Ha pemérky, pacuoJIOiKeHHYI0 Ha JHe CpeJHero pesepByapa, IOMEIaioT
rpaHyabl MUHKA. B anmaparT HAJIWBAIOT PACTBOP KHUCJOTHI (CEPHOM HJIM COJAHOM).
Korga kpaH Ha ra3ooTBOZHON TpyOKe 3aKpBIT, KHCJIOTA HAXOAHUTCA B BepXHell BoO
POHKe W HIJKHEM pesepByape. KaK TOJIBKO OTKPBIBAIOT KPaH, KHCJIOTA TEYET M3 BO-
POHKH W 3aIIOJIHAET HHUKHIOI0 YacTh BTOPOTO pes3epByapa, B pe3yJbTaTe HAYUHAETCS
peakiud ¢ IIMHKOM, BbIAeJseTcsA Bomopona. Korjga skcnmepuMMeHT OKOHUYEH, KpaH 3a
KPBIBAIOT, ¥ BOJOPO] IepecTaéT BLIXOAWTL W3 anmnapara Kunmna. [laBieHue rasa BBI-
TecHAET KHMCJIOTY B BOPOHKY A0 TeX IIOpP, ITOKa KOHTAKT KHCJOTHI M NUHKA He IIpe-
kparurcs. CONPUKOCHOBEHHE pPEarupYIONIMX BeI[eCTB MNPEKpalfaeTcsa, W BOJOPOM
MepecTaéT BBIAEIATLCH.
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Puc. 36. 9k3oTepmuyeckan (a)
1 aHpoTepmuydeckan (6) peakuwu
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Jna nmporeKkaHWMsA HEKOTOPBIX peaKkI Uil Tpedy-
ercs HarpeBamme. Hampmmep, €ciam MBI OTKPOEM
KPBIIIKY CHKJIAHKH, B KOTOpPOil XpaHHUTCA cepa,
HECMOTPA Ha €€ COIPUKOCHOBEHHE C KHCJIOPOIAOM
BO3yxa, peakiua He HauyHérca. Ho croutr mon-
JKedb IOPOIIOK CepPbI, OH 3aropuTrcs OJIeqHO-TOJIY-
OBIM IIJTaMEHEM.

XnMmuyeckme peakuum, cornposoxjalomecs
BbloeneHrmem CBeTa WU TernnoTbl, Ha3blBakOT
peakumnsmMmu ropeHus.

BeigeeHne TemIoThI U CBeTa — IPH3HAKH XU-
MHYECKOH peaKkIldu.

OgHAKO CYIIECTBYIOT peaKIIMH, IPH KOTOPHIX
TEIJIOTa IIOTJIOIIAEeTCH.

BbigeneHue nnw nornoLwieHne TennoTbl B Xo4e
XMMWYECKOWA peakumn Has3blBaeTcda Tenno-
BbiM 3ddekTom peakuum.

Ilo TermmmoBomy adhdexrTy XUMHAYECKHEe pPeaKIIny
OBIBAIOT 9K30TEPMUYECKHE U JHAOTePMUYECKHE.

Xumuyeckue peakuum, nportekawuwme C Bbl-
geneHvem TennoTbkl, HA3bLIBAKDT 3IK30TEepMu-
YecKMMun peakyusamu.

CI0BO «DKB0TePMUYECKHI» IMIPOHCXOAUT OT
TpedyecKoro exo-, 4YTO O3HauyaeT «3a IIpelesibl»,
u ciaoBa thermikos, 4WTO 03HA4YaeT <«TeIJIOBOM»
(puc. 36).

W3 omnpeneneHuil IMOHATHH «TOpeHHE» M «3K30
TepMHUYECKHEe PEaKINu» CIeAYeT, 4TO Jobas peak-
OUuA TOPEeHUA ABJISAETCHA dK30TEePMUYECKOM.

XuMuyeckue peakuum, nportekawwme ¢ no-
rnouleHmem TennoTbkl, Ha3biBalDT 3IHAOTep-
MWU4YECKNMWN peakKunsiMmu.

Hanpumep, mpu HAarpeBAHUH HPUPOTHBINA MU-
HepaJl H3BeCTHAK pasJjaraercd Ha HeI‘aIIIéHYIO
M3BeCTh U yrieKHchablii ras. Ilpm sarom Temmora
morJjoigaeTcda, IIO3TOMY ONA IIogAep:aHHMA peak-
nuu o6GKUra M3BECTHAKA NPUXOAUTCA IOAAEP-
JKUBATh HeoOXoAMMYIO TemIepaTypy. Eciaum npe-
KpaTUTh HarpeBaHue, PeaklUdA IpeKpaliaeTcHd.




3HaHHe YCJIOBHUI BO3HHUKHOBEHHUA M MPOTEKAHUA
XAMHAYECKHUX PEaKIUH II03BOJAET YIPABIATL HMH.
Hanpumep, aja Toro urobbl MOTACUTH IIaMA, Heol
XOAUMO IIPEKPaTHUTh AOCTYI KHCJI0POJA BO3AyXa K I'O-
pamemy npeametry. C 9ToH Hespio IJIaMdA HAKPBIBAIOT
IJIOTHON TKAHBIO (IPOTUBOMOKAPHBIM MOJOTHOM), 3a-
CBITIAIOT IIECKOM WJIHM HMCIIOJB3YIOT OTHETYIIHTEJH.

B sakmiouenne paccMoOTpUM 2((EKTHYIO XUMHUe
ckyio peaknuoo. Ecim ma dapdopoByio ImiacTUHY Ha-

CradaH ¢ ¢

CBLITIaTh TOPKON OpaHKeBble KPHUCTAJJIBLI AMXpoMaTa
AMMOHHNS 1 KOCHYTBHCA €€ BepIIMHbI HarpeThIM Ha Iuia- Puc. 37. PasnoxeHve
MEHH CIIMPTOBKHM KOHIIOM CTEKJIAHHOHN ITAJOYKH, MOXKHO AWNXpPOMarta aMMOHWS
HabIIOIaTh IMHUTAIMIO U3BepyKeHns ByJaKaHa (puc. 37).
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Xumuyeckue peakumn. PeareHTbl M NpoaykTbl peakuuu. MpusHakm xm-
MMYECKMX peakuuii. YCnoBus NpoTeKaHUus WM MNpeKkpaweHus XUMU4YeCKUX
peakuuin. Peakuumn ropenunsa. Tennosoit adpdekt peakumm. 3K30- U 3HAO -
TepMMUYecKne peakuum

N

NpoeepsTe CBOM 3HAHUA

1. Yem oTnm4aloTcs XMMUYeckme ABneHusa ot dpuamdeckux? Mpueegnte npumepsl.

2. Cpegn nepeuqyncrieHHbIX sBNeHnii ykaxute puanyeckne n xmmMmudeckune: a) obpasosa -
HWe cocynek Ha kpblwax; 6) obpa3oBaHve 4Y4EPHOro Hanéra Ha cepebpsHOM WU3AEenuu;
B) OpoXeHWe BMHOrpafiHOro coka WKW BapeHbs; ) ralleHue cofbl YKCYcoM; A) mMcnape -
HME YKCYCHOW KWUCNOTbI; &) pacnpocTpaHeHue 3anaxa [AyXoB.

3. Pacckaxute o npuHuMne nencteua annaparta Kunna. Kakne peareHTbl MCNONb3yIOTCA
ONs nonyyYeHus Bogopoaa?

4, Kakue ycnoBus Heobxoammbl ONs peakunn pasnoxeHusa auxpomara ammoHus? K ka -
KOMY TNy no TennosBomy addekty oHa oTHocuTca? Kakue npu3Haku XMMWYEeCKUX pe-
akumin Bol Habnoganu npu aTtom?

5. HazoBuTe ycrnoBWsi MpOTEKAaHUS XMMWYECKUX peakumid. Kakum obpasom 3Tu ycnoBus
MCNONbL3YIOT NPU pasXuraHu KOCTPOB M TYLLEHUW NMoxapoB? HasoeuTe cpeacTtBa Tylle -
HWA noxapa, KOTopble ecTb B KabuHete Xumuu.

6. HasoBuTe ucxoaHble BelLecTBa U NPOAOYKTbl peakumn npouecca dotocuHTesa. Kakoe
3HavyeHne uMMeeT 3TOT npouecc Ond CyWecTBOBaHWA XWU3HW Ha 3emne?

7. MNpuBeguTe NpUMEpPbl PeakuWii ropeHusi, KOTOpbIE MPUMEHAKOT B TEXHUKE W B BbITY.
Kak 1Mcnonb3yloT BbiOENsowWylocs TennoTty?

9

Ucnone3yinte AONONHUTENbHYIO UHPOPpMAaLUIO

8. MoaroTossre coobuieHWe 0 NPOGUNAKTUKE U TYLLIEHUM NECHbLIX MOXapoB.
9. MogroToBsTe COOGLIEHME W MPE3EHTALMIO O PONW OrHS B WCTOPWKM YenoBeYecTBa.
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§ 10. XUMWYECKUE YPABHEHUS

Ec/M cUMBONbI XUMUYECKUX 3/1EMEHTOB — 3TO OYKBbI «XMMHUYECKOro andasu-
Tay, a XUMUYecKHe PopMy/ibl — «XMMHUYECKUE C/IOBa», YTO BbICTYNaeT B pPonu
«XMMUYECKUX NPeaoXKeHUH» ?

TTomoxx:xéM B JOXKeUKe IJId COXKHra-
HHs BeIlecTB HEMHOI'0 KpacHOro docdo-
pa @ BHECEM ero B KOJOY C KHUCIODPOAOM
(puc. 88). OrmeruM NOpPHU3HAKH IIPOTeE
Kallleil XMMudYecKoi peaknuu: Gocdop
TOPUT APKUM IIaMeHeM ¢ o0pasoBaHMEM
obuabHOro Oejoro AeIMa. Korma O0eJibIit
OBIM B3aIllOJIHUT KOJIOY, BBIHEM JIOMKEY
Ky € IPOJOJIFKAIIIM TropeTh (ochopom
M3 KOJOBI M IIOTACHM €ro CTPYEH BOMIHI.
B koi0y HalbéM HEMHOI0 BOIBLI, 3aKpO-
eM Koa0y npobxoil m OyaeM B30aJITBIBATH
JO TeX IIop, IIOKa ABIM HE pPacTBOPHUTCH.
3areM no0aBUM B IIOJYUHBIINMCA PAcTBOP
HEMHOI'0 pacTBopa (PHOJIeTOBOro JIaKMyca
W YBHAUM €Ié OOWH ITPHU3HAK XHMHUUe
CKOIl peakIUy — PACTBOD JAKMYCA OKPACUTCA B KPACHBIA 1BeT. Bbl mpoumranun
CJIOBECHOe ONHCaHHe IBYX XMMHUYEeCKHX IPOIecCcoB: ropeHus (gocdopa u BzauMomdeik
CTBUA NMPOAYKTA PeaKkIMH ¢ BOJOI.

OnuimemM 9TH OPOIECCHI ¢ IMOMOIIBI0 XHMHYECKHX (OPMYJ M MaTeMaTHYEeCKHX
3HAKOB, T. €. COCTABUM <«XHMHUYECKHE MNpPeIJIOKeHUd».

3anuIineM HWCXOAHBIE BeIlecTBa, WM PeareHThl, C IIOMOINBI0O XMMHYECKHX (op
MyJ, VIUTEIBadA, YTO XUMHUYECKUH 3HAK (pocdopa ABIAETCA OJHOBPEMEHHO W (DOPMY-
JIOI1 TPOCTOr0 BeIlecTBa, a B COCTAB MOJIEKYJbl KHcJOopoda (MMeHHO dTa cocTaBHAA
YacTh BO3Iyxa BsauMofeicTByeT ¢ Qrochopom) BxomAT aBa atoma. Mexay GopMmy
JIJaMHA MCXOIHBIX BEIIECTB CTABUTCH 3HAK «+»:

P + O -

dochop kuHcIOpOx

Puc. 38. lopeHue docdopa

ITocne crpenku sanunieM (popmMyJay OPOAYKTA pPeakIlMM — ero HasbeIBaioT (doc-
(bOpHBIM aHTUAPHAOM, U B COCTAB €ro MOJEeKyJibl BXoaAaT 2 aTroMa (pochopa u 5 aro-
MOB KHcJOpoja. B pesyibrare IOJYUYHTCA CHeAYIONIAs 3aIlUCh:

P + O - BO;

thochop kHcIOpPOT thochopHEIH aHTHAPU

HOJIYT-IGHHYIO 3alliCh HAa3bIBAIOT CXeMOH XMMHYeCKOH pPearInm.
Amnajiornyio cocraBuM cxemMmy BTOpOfI XHUMUYECKON peaKIIHH.
3anuuieM XUMUYeCcKHe Q)OPMYJI]:I peareHToB, 3Had HMX COCTaB:

P205 + H2 0 -
¢ochopHBIEL ~ BOJA
AHTHIAPH]

tilda.ws
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3amnunieMm GopMyay OPOAYKTA pPeakIuu, YIUTbI-
Basfd, 4TO UM ABJIdercsa (pochopHasa KHCIOTA, B COCTAB
KOTOpO#l BXOIAT TPH aroMa BoJopoja, OLUH aToM
docopa m HeThbIpe aToMa KUCJIOPOAA:

P05 + HyO — H3POy
dochopHEIT  BOma (ochopras
AHTUADPHT KHUCIOTa

Mgel 3anmcaniu cxeMy BTOPOU XHMUYECKOH pe-
agnuu. IloueMy »TO cxemMa XUMHUYECKOH peakIuu,
a "He eé ypasueHme? IloToMy UTO XMMHUUECKUe ypaB
HEeHUA JOJI}KHBI COOTBETCTBOBATH OCHOBHOMY 3aKOHY
XAMHAHU — 3aKOHY COXpaHeHH: Macchl BemecTB. OH
OBLI OTKPBIT HE3aBUCUMO APYI OT APYra IBYMSA Bbi
paomumuca xumukamu: pycckum M. B. JlomonOCco-
BbIM U (pannysom Axnryanom JlaByasbe.

Macca BellecTs, BCTYNUBLLKX B XUMUYECKYIO pe- AHTyaH JlopaH Jlasyasbe
aKLMIO (peareHToB), paBHa Macce BELLECTB, Moy- (1743—1794)
YMBLLUXCS B pe3ynbTate eé (MPOoAYyKTOB peakuyu).

VpaepHsaeM uyuciao aroMoB ¢ochopa B JIeBOM M IPaBOM 4YacTAX CXeMbI, COOTBeT-
CTBYIOILIeH IIepBOIl peaxkI[iu:
P+ 02 — P205

Ina sroro nepen gopmyinoil (gocdopa sanuineMm Kosdduimenr 2:
2P + 02 — P205

Yucso aromoB (ocopa B JIeBOH U IPaBOil YaCTAX CXeMbI peaknuu pasHo. OxHa-
KO aTOMOB KHCJIOPOJla B JIEBOM 4YacTH cxXeMbl 2, a B npaBoii — 5. Haiiném HanMeHb-
mee obinee KparHoe AaA 3Tux yuceda. Ono pasuo 10. Paszgenum aro umcao Ha 2 U 5
¥ 3anuireM Kod(@UIIMeHTHI COOTBETCTBEHHO Iiepen (opMyJaMy Kuciaopoma u Qoe
doproro anruapuma PyO5:

2P + 502 — 2P205

Yucao aTOMOB KHCJIOPOAA B JIEBOM U IIPABOI YACTAX CXEMBI pPeaKIlMH CTAaJIO OJH-
HAKOBBIM, HO HApyIIMJOCHL PABEHCTBO IJA aToMOB (ocdopa: B JIEBOM YAaCTH CXEMBI
2 aroma (ocdopa, a B nmpaBoin — 4. 3amenum KoahGuUIHEHT 2 B cXeMe pPearIluu
Ha Koa(dummerT 4 WM MOIYIUM XHMHUECKOEe YpaBHEHHE, B KOTOPOM CTPEJIKY 3ame
HUM Ha 3HAK PABEHCTBA:

4P + 5()2 = 2P205

PaccraBum Koa(hPHUIIMEHTHI B CXeMe pPeakKmuu MexkAY (PochOopHBIM AHTHIPHAOM
1 BOJIOH.
B pesynbTaTe HOKHO HOJYUYUTHCA CHeAVIOlee XHMHUYECKOEe ypaBHeHUe:

P205 + 3H20 = 2H3P04

XuMnyeckum ypaBHEHUEeM Ha3biBalOT YC/IOBHYIO 3arvcb XMMUYECKONM peakuuu
C MOMOLLBIO XUMUYECKMX DOPMYN 1M MaTemMaTU4eckux 3HaKOB.
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Yﬁegnmca B CIIpaBeJJIMBOCTH 3aKOHa COXpaHeHHA MacCChbl BelleCcTB C IIOMOIIBIO
XUMHUYECKOTI0 3KCIIepHMeHTAa.

JNaGopaTopHbiii onbIiT 8

Ha 8nekTpoHHbIE BECbl MOCTABLTE XMMWHYECKMIA CTakaH, Haneite B Hero 3—4 mn pac-
TBOpa eakoro Hatpa NaOH w pgobasste 1—2 kannu deHondTanemHa. Yto Habnwopaerte?
Psnom Ha Beckbl NMocTasbTeé CTakaH € pPacTBOPOM cepHon kucnotel H ,SO,. 3anuwurte
rnokasaHuws BecoB. [JobaebTe M3 BTOPOro cTakaHa B NepBblid pacTBOP KWCNOThbl OO WC -
Ye3HOBEHWS OKpacku. [locTaBbTe CTakaH C OCTaBLUEWCH KWCMOTOW Ha Becbl. 3anuiunTe
nokasaHma BecoB. Kakoi BbIBOO, MOXHO caenartk M3 NpPOBEAEHHOro onbita? 3anuuunTte
CXeMy, a 3aTeM YpPaBHEHWE XUMWUYECKO peakumn, 3Had, 4TO NPOoAYKTamMu peakuumn §B -
nstotea cynbdat Hatpusa Na,SO, u Boaa H,0.

. J

JlaGopaTtopHbiii onbIT 9

Ha anekTpoHHbIE BECbl NMOCTABETE XMMWYECKWIA CTakaH, HanenTe B Hero 3—4 mn pacTeo-
pa cynbdara xeneza(lll) Fe,(SO 4);. Pagom Ha Beckl nocrassTe ctakaH ¢ 4—6 mn pac-
TBOpa enkoro Hatpa NaOH. 3anuwute nokasaHus secos. CneiTe Aea pacteBopa B OAuH
cTakaH. Yto Habniopaete? MNycToil cTakaH OCTaBbTe HAa Becax. 3anuluvTe rnokasaHus Be -
coB. Kakoii BbIBOA cnenyeTr M3 nMpogenaHHoro onbita? 3anuwnte cxemy, a 3aTeM ypaBs-
HEHME XMMWUYECKO peakuun, 3Has, Y4TO NPOAYKTaMW peakuun SBasioTes cynbdart HaTpus
NasSO,4 v ruapokeus, xenesa(lll) Fe(OH) 3, koTopbiii BbiNaaeT B ocanok. B ypasHeHun ps-
nom ¢ hopmMynoi HEPACTBOPUMOro BeLlecTBa HapucynTe CTPenky, HanpaeneHHyl BHU3.

5 7

Yrobsl 3anumcarTbh YpaBHEHUS MPOBEAEHHBIX XUMUUYECKUX PeaKIUil, MCIIOJIb3yeM
Koo PHUIMEeHTLI M B CJIydae paBeHCTBA UYHMCJIA ATOMOB DJIEMEHTOB, 0OpasymoIlHX pe-
areHTHl M HOPOAYKTHI PEaKIIAM, 3aMEeHHM CTPeJKy Ha 3HAK «PaBHO».

0606uuM uHGOpPMAaIUD. XUMUYECKOe YpaBHEHHe MOKa3bIBAeT:

e KaKMe BeIecTBA BCTYMIAKIOT B XUMHUECKYIO PEAaKIIUI0 U KaKue BellecTBa 006-
pasynTcsa B €€ pe3yJbTarTe;

e UHCJIO MOJIEKYJ ((hOPMYJIBbHBIX €IWHHI]) PeareHTOB M YHCJI0 MOJeKya (dop-
MYJBbHBIX €JWHHI]) IPOAYKTOB pPEaKIIUH;

e TUII XHMHYECKOHl peaknmuum (0 THIIAX XHUMUYECKHX PpeaKIUid BBl y3Haere
Ha CcJeAyIOIIeM YpOKe).

-

CxemMa XMMMU4YeCcKOW peakuuun. 3aKOH COXpaHeHUs Macchbl BelecTB. XMmn-
yeckoe ypaeHeHue. CocTaBneHue xmmuyeckux ypasHeHuin. Undopmauma,
KOTOPYIO HECET XMMUUYECcKoe ypaBHeHue

MpoBepbTe CBOM 3HAHWUSA

1. YT10 npeactaenseT coboin xummuyeckoe ypasHeHne? Kakomy 0CHOBHOMY 3aKOHY XMMWK
OHO [0JIKHO COOTBETCTBOBATL?

2. Ykaxute koadpduumeHTol nepen dopmynamu dochopa M KUCNopopa B ypaBHEHWUW
peakunn Mexay 3TUMU BellecTBamu.

3. MNepeuyncnnte, Kakyrwd MHGOPMaALMIO HECET YpaBHEHUE XMMWYECKOW peakuuu.
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4. CocTaBbTe ypaBHEHUS XUMWYECKWX PeakuUil Mo OnucaHuio:

a) npu B3aumopeicTeun okcuaa xenesa(lll) Fe 05 ¢ Bopopooom obpasyeTcs Xeneso
1 BOAOA,;

6) xnop Cl, B3anmoaeincTaeyeT ¢ antoMmHmem ¢ obpasoBaHuem xnopuaa antomuuns AlCI 5;
B) peakuus mMexay Hatpvem n asotoM N, npyvBoAnMT K 06pasoBaHUI0 HUTPUAA HaTpuS
N33N.

5. PaccraBbte KO3 dULMEHTBI B CXeMax peakunii:
a) Al + S — AlS;

6) K + HyO — KOH + H,T

B) AgNO5 + CaCl, — AgCll + Ca(NOz)5

r) Al (8Qy)3 + KOH — AI(OH)3l + KS0,

6. YcTpoiTe copeBHOBaHME B kKnacce. Y4acTHUKWM OOMKHbI Kak MOXHO ObicTpee paccra-
BUTb KO3DDULMEHTBI B CXeMe peakuun

Al(SO,); + NaOH — NasS0, + Al(OH) 5l
M NepedncnnTb MHhOoPMaLMIo, KOTOPYID HECET JaHHOe XMMWYECKOe ypaBHEeHMe.
BbibepuTe XIOpKU, KOTOPOE OLEHUT COpeBHOBaHMe.

7. PacctaBbre KO3 PUUMEHTHI B CXEMaX XMMUYECKUX peakuumin. Ykaxute ABa ypaBHEHWs,
cymMMa KO3(GOULMEHTOB B KOTOPbLIX OAMHAKOBA:

a) Al(OH); + HCI — AICl; + H,0
6) Fe,05 + Al - Al,O3 + Fe

8) Mg + HBr — MgBr, + H,l

r) Fe(OH)3 — Fey03 + Hy0

8. Buibepute cxembl peakuuii, B KOTOPbIX HY>XHO pacctaBuTb koadduumeHTsl. CocTaBste
YPaBHEHWA 3TUX pPeakLui.

a) H, + Bro — HBr

6) Fe(OH), — FeO + H,0
B) CO + Oy — CO,T

ry P+ Cl, - PClg

9. Kak cooTtHocATCA koaddUUMeHTbl nepen dopmMynamuv MNPOAYKTOB peakuum Mexay
pacTBOopamu cynbdarta xenesa(lll) n egkoro Harpa?

10. PacctaBste KO3®MOUUMEHTBLI B CXeMax XUMMUYEecKUx peakuwii. B kakux ypasBHeHWuax
cymma koadduumeHToB nepen GopmynamMn MCXoOHbIX BelwecTs paBHa 37

a) NaOH + H,S0, — NaySO, + Hy0
6) KoSO 4 + BaCl, — KCI + BaSO 4l
8) Al + HCl - AICl3 + H,
r) CuSO, + KOH — Cu(OH),l + K,S0,

N _/

MUcnonb3yinTe AOnNonHUTENbHYIO uHGOopMauuio

11. B 1673 . 0AMH M3 BbLIOAKOLIMXCA aHITMIACKUX YHEHBIX HArpen Ha BO3AyXe Mpu BbICO-
KO TeMnepartype HeKoTopble METansbl U NoOcne nUx oxnaxpeHust oGHapyXwui, 4To macca
MeTannoB yeBenuymnack. Kro atot y4éHblin? Kak 6bl Bbl NpesnoXxunn M3MeHuTb YCNoBuS
onelTa, 4To6bl AOKa3aTh CNpPaBen/IMBOCTL 3aKOHa COXpaHeHWsl Macchl?

12. MNopgroTtoBbTe coobulgHne 0 Pa3BUTUM «XMMWUYECKOW NMUCbMEHHOCTU».
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§ 11. TMIIBI XUMHMYECKHX
PEAKIIUUA

Bce xumuueckue sewiectsa (29 uions 2015 r. 6bino 3apeructpuposado 100-mun-
/IMOHHOE BELLECTBO), KaK Bbl 3HaeTe, AENIATCA HA ABa TUNa: NPOCTblE U CIIOX-
Hble. MOXKHO NU MONOXWUTb B OCHOBY KJaCCUMMUKALUWU XUMHUUECKMX peakuud Ta-
KOW MpPU3HaK, KaK cocTae BeliecTs?

BconoMHMM peakIuy IpeAbIAYIIEro ypokKa:

4P + 50, = 2P,05
P,05 + 3H,0 = 2H3PO,

B mepBylo peakInuio BCTYIAIOT JBa HPOCTBIX BemecTBa (docdop m Kucaopon),
a BO BTOPO# peaxIuy B3aUMOJAEHCTBYIOT [Ba CI0KHBIX BelgecTBa (okcuj docdopa(V)
u Boma). B peaynbTaTe Kamkmo# peaxiiuu o0pasyeTcd TOJBKO OJHO CJI0XKHOE Belle-
cTBO. PeaKImu TaKOTO THIIA OTHOCAT K pPeakIusaM coefmHeHus. IlompobyiiTe camu
[aTh OHpEJIeJIEHUEe 3TOT0 MOHATHUS.

Peakunamu coeguMHeHUs Ha3bIBAOTCA Takue peakuumn, B pesynbrarte KOTOpbIX
N3 OByX WKW HEeCKONBbKUX BELLeCTB oﬁpasyeTCQ O04HO CNOXHOEe BelleCTBO.

Kax IIPABUJIO, IIOYTH BCe pPeaKIOVMH COeJHHEHHSA ABJIATCA JK30TepMHYeCKHMIH,
T. €. IIPOTEKAKT C BbIJeJeHHeM TeIlJIOThI.

PeaRHHHM COeIMHeHHA IMIDOTHEBOIIOJJOMHBI PeaKIIHMH Pa3JIOKeHHA. ,I[aﬁ're oIIpene-
JIeHHe 3TOMY HNOHATHIO.

Peakunamm pasnoXXeHusi Ha3blBalOTCH Takme peakuuw, B peaynbrate KOTOpbIX
U3 OAHOro CNOXHOro BewecTBa 06pa3yeTcsi HECKONbKO HOBbIX BELLECTB.

IlpuBeguTe mpuMepbl YpaBHEeHHN TaKWX peaKIWil, MCIOJbB3YA 3aJaHUA IIpeabI-
ayigero maparpada.

t
ZFE(OH)S = F92()3 + 3H20
Fe(OH), = FeO + H,O

ObpaTuTe BHUMaHWE HA 3allCh YPAaBHEHUN HTUX DeakIluii: B HUX HAJ 3HAKOM
paBeHCTBA HammcaHa OyKBa f, 0003HA4Yalollas, 4YTO [AJS OCYIIECTBIEHHS IIpoIiecca
peareHT HeoOXOAZMMO HarpeBaThb. HamoMHHM, YTO 9TH W MHOTHE APYTHE pPeaKIiuyu
PA3JI0KEeHUA OTHOCATCA K SHAOTEPMUYECKUM PEaKIUAM, T. €. OHH IIPOTEKAIOT ¢ IIO-
TJIOIIIEHHUEM TeILJIOTEI.

PaccMOTpHM HECKOJBKO IPHMEPOB PEAKIIMN PAas3/IOKeHUs, NMEIOIUX 3HaueHue
B JKHU3HHU 4YeJIOBeKa.
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O6:xUT M3BeCTHAKA, OCHOBY KOTOpOro cocraBiaseT kapboHar kansnua CaCQ,
CAYIKUT JuA IoJaydeHus wHeraméHon wmasectu CaO u yriexkucsgoro rasa, (hopmMyny
KOTOPOTO BRI yiKe 3Haere:

t
CaCO5 = CaO + CO,T

B XxuMuuecKuUX ypaBHEHHAX PALOM ¢ (opMyJioil razoobpasHOro mpoAyKTa peak-
LMY B3alHCBIBAIOT CTpeJKy, Hampaeiaenayoo Beepx (1), a pazoMm c¢ gopmysoil Hepac-
TBOPMMOTrO BEI[eCTBA — CTPEJKY, HampasieHHY0 BHu3 ({).

Paznosxenune neporkcuna Bogopoga HoOo ucnonsayoT nisa obeszapaKuBaHUA DaH:

KaTaJinaaTop

2H,0, = 05 + 2H,0

ObpaTtuTe BHHMaHKEe, UTO B VPABHEHHUHU S9TOI pPEaKIIMM PA3I0KeHHA HaJ 3HAKOM
paBeHCTBa YKa3aHO YCJIOBHE €€ IPOTeKaHWd — HaJudue KaTaJIn3aTopa.

BeulecTBa, yckopsalowme xmuMmmMyeckme peakumu, Ha3blBaloTCA KaTanu3aTopamu.

NaGopaTtopHbini onbiT 10

B npoGupky Haneite 2 M pacTBOpa MNepokcuaa BoOopoda. Buaoumbix nameHeHui
He Habnmopgaetca. Bo3bmuTe Hebonblwoe KonumyecTBo okcupa mapraHua(lV) v HacbinbTe
ero B Npobupky ¢ pacTBOPOM MNepokcupa Bogopopa. Yro Habniogaete? BHecuTe B npo -
OUpKy TAelowylo nyduHky. Yto Habnopaete? Kakne npusHakyi W yCcnoBusa MNpoTekaHus
XUMWYECKON peakunn UNNIOCTPUPYET 3TOT IKCNEPUMEHT?

C HOMOIIIBIO ZKCIEPUMEHTA II03HAKOMHMCHA C eINé OJHUM THIOM XHMHAYECKUX
Peakmuii.

NaGopatopHbii onbiT 11

B npobupky Haneinte 2—3 mMn pacTBopa MeAHOro Kyrnopoca M onycTute B HEeEé CTalbHYylo
KHOMKY Unu ckpenky. Yto Habniopaete?

HpH3HaKOM aTol peaKlMHM ABJIAETCA IIOABJIEHHEe KPacHOI'o HaJéTra MeOgH Ha IIO-
BePXHOCTH CTaJIBHOT'O H3IOeJIMA.

Bbl mpoBesin peaKIMIO, KOTOPas OTHOCHUTCA K PeaKIly
AM 3aMeIleHus.
VpaBHeHue 5TOM peaKIIdM:

CuSO4 + Fe = FeSO4 + Cu

Peaknuio samMelneHuA MeKAy HATPHUEM M BOJOI IIpo
AeMOHCTpHUpyeT yduTenb (puc. 39). YpaBHeHUe 2TOH pe-
aKIUNI:

2Na + 2Hy0 = 2NaOH + H,T

[Ipoananuaupyem 06a ypaBHEHUA U BBIEJUM NPHU3HA Pyc. 39. BzaumoaeiicTsne

KH peaRunﬁ 3aMellleHHsA: HaTpwus C BOOOW
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e B PEakI[MI0 BCTYIIAIOT ABA BEIeCTBA — IIPOCTOE U CJOMKHOE;
* aTOMBI IIPOCTOTO BEI[ECTBA 3aMEIAl0T ATOMBI 9JI€MEHTA B CJIOKHOM BeIeCTBE;
e B pesyjbTaTe peakIuu 00pasylTcs TaKKe ABa BellecTBA — HOBOE IIPOCTOe

H HOBO€ CJIOHOeEe.

PeakuusiMmmM 3amMeLLueHus Ha3bIBAlOTCA TakMe peakuuu, B pesynbTare KOTOPbIX
M3 NPOCTOro M CAOXHOrO BeLlecTB 06pasyloTca HOBOE MPOCTOE U HOBOE CIOX -
HOe BeLllecTBa.

YeTBEPTHIN TUII XUMHUUYECKUX PEAKIIUN, BBIJEJAEMBIN M0 MPU3HAKY HU3MEHEHUS
cocTaBa BellecTB, — peakKIuu oOMeHa.

PeakuusMmmn obmeHa HasbiBalOTCHA Takue peakunn, B pe3ynbTare KOTOPbIX ABa
CNOXHbIX BellecTBa 0OMEHMBAIOTCA CBOMMUM COCTaBHbIMKW YaCTAMMU.

B kavecTBe IpuMepa 3alUIlleM ypPaBHEHHA PeaKIMil, KOTOpbIe Bbl YKCIIEPUMEH-
TaJIbHO OCYIIECTBUJIM HA NPEAbIAVIIEM YPOKEe:

2NaOH + H2304 = Na2304 -+ 2H20
6NaOH + Fey(SOy)3 = 2Fe(OH)3d + 3Na,SO,

B zakiioueHne yKa)keM IIPHU3HAK, 110 KOTOPOMY MbI IIPOBEJIN KJacCH(MUKAIUAIO
XHIMHYEeCKHX pe&RHHﬁ: cocmae u HucJio peazeHmos u npof)ymmoe pearxkuyuu.

-

Knaccudbukaumsa xmmmyeckux peaxkuui. Peakuum coeamHeHuna. Peakuum
pasnoxenus. Peakuum 3amewieHus. Peakuum obmena. Katanuzartopsl

| TposepbTe CBOM 3HAHUSA

1. Kakne npusHakym mMoOryt ObiTb MOJIOXEHbI B OCHOBY Klaccudukauvi XMMUYECKUX pe-
akumin?

2. HazoBuTe TUMbl XMMWYECKWMX PEakUMil MO COCTaBy M YUCNY PEareHTOB U MNPOAYKTOB
peakuun. JanTte onpeneneHne Kaxgoro tuna peakuuia.

&

3. PaccraBbte k03ddUUMEHTbI B CXemMax XMMUYECKUX peakuuin u onpegennute mx Tun
Mo NPU3HaKy «COCTaB WM YMCIIO PEareHTOB W NPOAYKTOB Peakuumn»:

a) CuO + H,S04 — CuS0O,4 + HLO

6) NaHSO, + NaOH — Na SO, + H,50

B) NH;HCO3 — NH3T + CO,T + H,0

r) SO; + H,O — H,S80,

n) (NHg) L£r07 — Crg0g + NoT+ H0

4. Mpwn pasnoxenun manaxuta (CuOH),CO5 obpasyetcs okcupg megu(ll) CuO, yrnekuc-
nblii raz n Boga. CocTaBbTe ypaBHEHME 3TON peakumu.

5. MNpwu pasnoxenun nepmarraHara kanna KMnO 4, o6pasyiotca maHraHar kanus KoMnO 4,
okcung, mapradua(lv) MnO, 1 kucnopog,. 3anuuuTte ypasHeHue aToil peakuuu. K kakomy




TUNY peakuuini No NPU3HaKy MOrMOLWEHNA VAW BbIOENEHUs TernnoTbl OTHOCUTCSH 3Ta pe-
akuma?

6. 3anuwnte YpaeHeHWe peakunn nonydeHuns a30THON KWMCNOTbLI, CXema KDTODOF‘l
7. 3anuwunTe ypaBHeEHWE peakunn 3aMeleHnda, KOTOPYKD WMCNOoNbL3YIDT ONA CBapKW penb-
COB, eCnv M3BECTHO, 4TO peareHTamuy ABNAKTCA Xene3dHan okanuHa Fe 304 N antoMUHWA.

8. BcnomHuTe 13 kypca Buonoruun, 4To Takoe GoToCUHTE3. 3anuuunTe ypaBHeHWe aToro
rnpouecca, ecnu U3BeCcTHO, YTO B pe3ynbTare B3auMOOenCTBUS YINEKMCNOro ra3a v Boapl
obpasyetca miokosa, popmyna kotopoih CgH 0 g ¥ kucnopod. MoxHO nu oTHECTU 3Ty
peakumio K peakumam 3amelwleHus? MNosacHuTe OTBET

9. Mpwn ropeHnn metana, popmyna kotoporo CH,4, o6pasyloTea yrnekucnsid ras n Boaa.
MOXHO N1 OTHECTW 3Ty peakuuilo K 0OAHOMY M3 W3YYEeHHbIX BamMu TUMOB: @) MO COCTaBy
M YMCNY peareHToB W MPOAYKTOB peakuuu; 6) no NOrnoLeHnio UM BbILENeHUo Tero -
Tol? MosicHUTE OTBET.

10. PaccTaBbre k03 PUUMEHTbl B cxemax peakuwii. Beilbepute peakumm obmeHa.
a) HoOy — HO + 05T

6) Na + S — Na,S

8) No + Hy — NH3T

r) CO, + Mg — MgO + Cl

n) Al + HoSO,4 — Aly(SOy4)3 + HoT

e) MgO + HNO3 — Mg(NO3), + H0

%) Ca(OH), + H3PO, — Cag(POy)al + HLO
3) BaCl, + Na,CO5 — BaCOgl + NaCl

1) Pb(NO3), + KOH — Pb(OH)l + KNOj4
K) H,S + Br, —» HBr + S

n) NaNO3 — NaNO, + O, T

M) H,O + P,O5 — H3PO,

H) SiCl, + Zn — Si + ZnCl,

0) NO + O, — NO,T

11. B peakuusx Kakoro tmna 4vcnio NpoaykToB: a) NPEBbIWAET YACNO UCXOOHbIX BELLECTB;
©) MeHbLUE 4Yucna MCXOAHbLIX BEWECTB; B) PaBHO YUCHY MCXOOHbLIX BELWecTB?

12. KakoBa cymma KO3a(pPUUWMEHTOB B YPaBHEHUW peakuuu, cxema KOTOpOoW
KOH + Al5(SO4); — AI(OH}3~L + K;S04
Onpepenvte e& TUn Nno U3BECTHbIM Bam KiacCUUKAUWOHHBIM MPU3HaKaMm.

\
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J

13. Xumuyeckan peakuus nNpoTekaeT no ypaBHEHWIO

03003 + 8102 = CaSi03 + CO2T
K kakomy Tuny no coCTaBy W YWCNY peareHToB M NPOAYKTOB OTHOCUTCS 3Ta peakuma?
14. Katanusartopsl, Kak BaM M3BECTHO M3 maTtepuana naparpada, YCKOpAlT XMMUdYeckme
peakunn. OgHako cyulecTByeT HeOBXOAMMOCTE B BELLECTBAaX, 3aMelNIfioLnX HeKoTopble

XUMMUHECKME NPOLIECCHI, HANPUMEP KOPPO3UI0 MeTannmyecknx nsgenvii. Kak Hasbsisaiotca
TakMe BeLlecTBa — «XMMWYECKWE aHTOHWUMbI» KaTann3aTopoB?

.

Ucnonb3yite AONONHUTENBHYIO UHQOPMAaLUIO
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BbIBO/IbI K IJIABE 1
«ITEPBOHAYAJIBHBIE
XNMHNYECKHUE IIOHATUA»

1. XumMua — 9TO HayKa O BeIlllecTBaX, MX CBOMCTBAX U IIpeBpAIlleHUAX.

2. BemecTrBa OBIBAIOT MOJIEKYJIAPHOTO (COCTOAT W3 MOJEKYJ) U HEeMO-
JIEKYJISAPHOTO (COCTOAT M3 aTOMOB HJIM HMOHOB) CTPOEHUA.

3. BEHIGCTBa MOJIEKYJIAPHOTI'O CTPOEHUA IMOAJUYHMHAKTCA 3aKOHY IIOCTOAH-
CTBa cOoCTaBa BeIlleCTB: He3aBHCHMO OT criocoba IIoJIy4YyeHudA BelllecTBa ero
COCTaB OCTAETCsA IOCTOAHHBIM.

4. «XuMHuuyecKas MUCBMEHHOCTH» BKJIIOUAET: XUMUUYECKUe 3HaKu (s
3JIEMEHTOB), XUMHUyecKkue (GPopMyJabl (A1 BeIecTB), XUMUUYECKHEe ypaBHe-
HUuA (O1d peaxiiuii).

5. Ilo cocraBy pasnmnuaioT mpocThbie (COCTOAT M3 aTOMOB OJHOTO BJIeMEeH-
TA) WM CJOYKHBIE (COCTOAT M3 aTOMOB JABYX M 0oJiee 3JIeMEHTOB) BeIlleCcTBa.

6. AToMBI B MOJIeKYyJIaX COeqHHEeHbI COIJIaCHO HMX BaJIEHTHOCTH. Pasznu-
YalOT 2JEeMEHThI C IIOCTOAHHON UM IepeMeHHOU BaJIeHTHOCTBIO.

7. XUMUUYECKUE pPeakIuu — HABJEHUs, IPU KOTOPBIX OJHM BEIleCTBA
(pearenTsl) mpeBpamialoTcad B Apyrue (OPOAYKTHI peakIIMH) C HOBBLIMHU
CBOICTBAMMU.

8. IlpusHakm XHMHUYECKOIl peaKIMH: BLIIAJeHHWEe OcajJKa, H3MeHe-
HUe I[BeTa, BbIJieJIeHNe ras3a, PacTBOpPeHHe O0CajiKa, BBIJEJeHUEe TeILIOThI
U cBeTa.

9. XuMuyecKkue ypaBHEHUS COOTBETCTBYIOT 3aKOHY COXPaHEHUS MAacCChl
BeII[eCTB: Macca BeIecTB, BCTYIUBIINX B XUMUUYECKYIO peaKnuio (peareH-
TOB), paBHa MaccCe BeIlleCcTB, IOJYUYMBIIMXCA B pe3yjbTaTe XUMHUYECKOM
peakiuu (IIPOAYKTOB pPeaKIHu).

10. XuMuuecKkre peakIUU KJIaCCU(PUIIUPYIOT:

e IO TeIIOBOMY 3((EeKTy — Ha dK30- U DHAOTEPMUYECKHE;

e IO COCTABy W YHUCJY PeareHTOB W NPOAYKTOB peaKIIUM — Ha peak-
MU COeIMHEHWs, Pa3JIOKeHUdA, 3aMelleHusa U oOMeHa.




BAKHEHUIITUE

IIPEJ[CTABHTEIH
HEOPIAHUHYECKHX

BEII[ECTB.
KOJIHYECTBEHHBIE

OTHOIIIEHHA B XHMHWH
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§ 12. BO3/IyX M ErO COCTAB

B 1774 r. AnutyaH JlopaH JlaByasbe HarpeBan ptytb B petopte (puc. 40) B Te-
yeHue 12 cytok. KoHey petopTbl 6bin noasefiéH nop KONOKOA, NOCTaB/E€HHbIN
B cocya C pTyTbio. B pesynbtate ypoBeHb pTyTH B KOJIOKONE MOAHANCA NPUMEp-
HO Ha '/ 5 €ro BbICOTbl, @ HA MOBEPXHOCTU PTYTHU B peTopTe MOSBUIUCH KpacHble
natHa. OcTaBWKICA Noj KONOKOIOM ra3 Obin HenpurogeH ans apixaHus. O uém
cBuaeTenbcTByer onbiT JlaByasbe?

e N OusirT JlaByasbe HO3BOJHI HE TOJb-
CreknsnHana peTopTta KO O0OHApY’XUTh IBA BaKHEHUINUX KOM-
IIOHEeHTa BO3JAyXa — a30T W KHCJOPO.,
HO U IpUOJH3UTEILHO OIEHUTH 00
EéMHOE coAepiKaHue KayKjgoro. Asor co-
Knakast|  crapnaer 4/5 or o6béMa BoAyXa, MM
i PTYTE 80 %, a xucmopox — /5, mau 20 %.
JleTasibHOEe M3yYeHHE cOCTaBa BO3
- AyXa IO3BOJUJIO NPUATH K BBIBOAY,
Meyb b UTO OH IIpejcTaBiasgeT coboil MHOTO
y g KOMIIOHEHTHYI CMeChb, COCTOAIIYIO
M3 aszoTa, KHCI0poJa, VIJIEKHCIOTro

rasza, UHepTHBIX ra3oB, BOAAHOIO IIapa
Puc. 40. YcraHoeka JlaByasbe Ans mayvyeHust (puc. 41).
cocTaBa BO3ayxa

KonuuecTBeHHO cocTaB  Tras3oBOM
CMeCH BBIPDA’KalOT C IIOMOINLI0 O0BEM-

# 3 o I
. HBIX Jl0JIeli KOMIIOHEHTOB ra3oBOil cMe-
Yrnekucnoiia 5 6 .
raz 0,03 % T — cu (obosHaualTCA rpeyecKod OykBoum |
raasl 0,97 % P ARE),

Kucnopoa 21 %

06LEMHON Ooneil KOMMOHEHTAa
rasoBoM cmecum HasbiBalT OT-
HoleHne oObEMAa [aHHOro rasa
K obwemy o6bLEMY CMECHU.

O0BEMHYIO O KOMIIOHEHTAa I'aso-

0,
L AIOT 78, % ) BOU cMecH HaxofAT 1o (opmyJse
V (rasa)
Puc. 41. CocTaB atMocdepHOro Bo3ayxa (rasa) = —— - 100 %,
bep 2 ¢ V(cmecn)
rae @(rasa) — oOBEMHaA fona rasa B cMecH, V(raza) — o0bBém rasa (i, M, 1\?),
V(emecu) — o6béMm cmecu (J1, MJI, M3)

O6BéMHAA JOJIST KOMIIOHEHTA TasoBOM CMECH ITOKAa3bIBAET, KAKyI0 YacTh OOIIEero
00BLEMa cMecH 3aHMMAaeT JAaHHLIM KOMIIOHEHT. 3HaHHe O0OBEMHOH MOJIM KOMIOHEHTA
ra30BOM CMeCH IIO3BOJIAET PeIlaTh HEeCJIOJKHBIEe 3aJadm.
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3agaua 1. ITpu pasgenenun 100 s Bo3ayxa Ha KOMIIOHEHTHI GBLIO IOJTyUeHO T8 I
aszora, 21 1 xucmopoma, 900 ma aproma m 30 MJI yriIeKHCJIOro rasa.
Hatizgém 00BEMHYIO HOJIO KayKAOTO KOMIIOHEHTa BO3AyXa.

V(azora) _ 78 n

- = 0,78, 78 %
Plaaors) V(sosmyxa) 100ax o
¢(Kucaopoma) = V(racmopony . 218, 0,21, uam 21 %
V (Bozmyxa) 100
((aprona) = —~@ProEa) _ 09X _ 4 509 yuy 0,9%

V(Boagyxa) 100x

o(yraexucororasa) = Vigraexucnororans) Uihdin = 0,0003, uau 0,03 %

V(Bosgyxa) 1001

Ecau cioskuTthb paccyMTaHHEBIE 00 LEMHBIE A0JIA KOMIIOHEHTOB BO3ayXa:

¢(asora) + @(xuciaopona) + @(aprona) + @(yriieKmcioro rasa) =
=78% +21% + 0,03% + 0,9% = 99,93 %,

TO HETPYAHO JIoralaThCs, UTO B BO3AYXe COAepPsKaTcA eIlé KaKue-TO KOMIIOHEHTEHI,
Ha JOJI0 KOTOPBIX Hnpuxoxdarcsa ocrapmmueca 0,07 %.
ITo m3BecTHOI O00'BEMHOII IOJie ra3a B CMeCH MOKHO PACCYHUTATL €ro 00BEM.

3amaua 2. Beruncaure o6b6M YIJIEKHCIOTO rasa, KOTODbIi comeps:kutrca B 400 »¢
BO3yXa, ecau o0BEMHAA NOJA YrJeKUcJoro rasa B Boaayxe cocrasager 0,03 %.
O0béMHAA O0JA YIJIEKHCJIOT0 rasa B BO3[yXe pacCUUThIBAETCA IO (hopMmyiie
V(yranexucyoro rasa)
V(Bosmyxa)

¢(yraerucyaororasa) =

SanuireM (popMysy IaA HaxXo:KIeHUsa o0béMa YIJIEeKHUCJIOro rasa:
V(yraexucnoro rasa) = V(Bosgyxa) . @(yriIeKuciaoro rasa)
ITogcraBuM B (hopMyJIy 3HAUEHHA M PacCUUTaeM O0BEM YIJIEKHCIOro rasa:

V(yrnekucaoro rasza) = 400 M - 0,0003 = 0,12 M3, unm 120 1

CropaBeanuBo M oOpaTHOe: II0 M3BECTHON O00BEMHOWI [oJie KOMIIOHEHTa I'a30BOil
CMeCH MOJKHO pacCYHUTaTh eé 00BEM.

3apava 3. Halizure 00'béM Bo3ayxa, M3 KoToporo 6er10 mosyueHo 30 i aprosa,
ecnu o0bEMHAS AOJA aproHa B Bo3gyxe cocrasiaser 0,9 %.
O0péMHaA JOJA aproHa B BO3JyXe PACCUMUTELIBAETCA II0 (hopMye

@(aproua) = 7;((::::;0;{2)

SanuineM (QOopMyJNy IAaA HaXOoKIeHHUsA o0béMa BO3AyXa:
V(Boanyxa) = V(aprona) / ¢(aprona)

IlogcraBum B Qopmysy 3HAUEHHS M paccuuTaeM oOBEM Bo3ayxa:

V(Bosayxa) = 30 1/0,009 = 3330 xn
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3anaua 4. Mceneposanusa armochepsl Mapeca nokasanu, yro oda Ha 95,32 % co-
CTOMT W3 yIJIeKHCJIOoro rasa. HaliniuTe 00béM MapCcHaHCKOH aTmMocdepsl, B KOTOPOM
COJIEPIKUTCA CTOJIBKO Ke YIVIEKHCIIOTO ra3a, CKOJbKO ero comep:kurcsa B 500 M 3eM-
HOro BO3AyXa.

Hano: Pemenmne:
¢@(yranekucyuoro raza Mapca) = 0,9532 | 1. PaccuurtaeMm 00BEM YIJIEKHCJIOTO
¢@(yraexucyoro raza 3emuu) = 0,0003 | rasa B 500 M BO3AyXa 3eMJIH:

Visosnyxa Sentam) =500 V(yrnexkucmoro rasa) = V(Boazgyxa) X

V(atmocpepsr Mapca) — ? X @(YyTrJIeKuCa0oro raza 3emMian) =
= 500 m°-0,0003 = 0,15 m°

2. Paccuuraem o0BEM MapcHaHCKO aTMmocdepnl, conep:xanieit 0,15 M yIJIeKHC-
JIoTO Tasa:

V(armochepsr Mapca) = V(yraexkucaoro rasa) / ¢(yriexuciaoro raza Mapca) =
= 0,15 m® /0,9532 = 0,1574 m°

Oreet: V(armocdepsr Mapca) = 0,1574 M.

Cocrtae Bo3gyxa. OObEMHaa O0NA KOMMNOHEHTa ra3zosov cMmecu. Popmyna
Ana eé pacyéra. Npumepbl pac4ETOB C UCMONb30BaHMEM 3TOW hopmMynbl

| lMpoBepbTe cBOM 3HAHUS

1. MNoyeMy HEKOPPEKTHO BhIpaXeHWe «Mofiekyna Bosayxa»?

2. YTo Ha3biBalOT 0O6BLEMHOI ONoneil KOMNOHeHTa rasoBoii cmecu?

3. KakoB 06bEMHBIN cocTaB Bo3ayxa? Kak M3MEHSIeTCA COCTaB BO3AyxXa B 3aKpbITOM Ka -
6uHeTe BO Bpems MpoBedeHusa ypoka?

4, O6bEmHas pons aproHa B Bosayxe 0,9 %. Kakoi o6bEm BO3gyxa Heobxoaum ANs
nonydeHuna 125 M3 aproHa?

5. Mpwn pasgeneHun Bosayxa 6bi1o nonyseHo 500 M3 azoTa. CKoMbKO NMTPOB KUCAOpPOaa
WU yrmekucnoro rasa 610 Nony4eHo npyu atom?

6. O6bEMHan nonst MetaHa B NpupoaHoM rase coctaenset 92 %. B kakom ob6wéme aToi
rasoBol cmecun 6ypet copepxarbcs 300 mn meTaHa?

7. Cmewann 16 n kucnopoga v 12 n yrmekucnoro rasa. Haigute o6bEMHYIO O0NI0 Kax -
[Oro rasa B nony4eHHOW CMecH.

?

8. Babixaemblii 4ENOBEKOM BO34yX COAERXUT okono 78 % asoTa, 21 % kmcnopoga, 0,03 %
VYIMEKWUCNOoro rasa U BoasHon nap. Bosayx, KOTOPbLIM YEN0BEK BblOLIXAET, COOSPXUT OKONO
16 % kucnopopa. KonnmyecTso yrinekucnoro ra3a B BbiAbIXa@MOM BO3/yXe yBenm4msBaeTcs
0o 4 %, bonblie CTaHOBUTCH M BOAAHbLIX NapoB. He nameHaeTcs nulb KONMYEecTBO asoTa.
[MocTpoiTe Kpyrosble avarpammsbl, MoKasbiBaloLMe COCTAB BAbIXAEMOro M BblAbIXaemMoro
BO3Myxa.

Ucnonb3yite AONONHUTENbHYIO MHPOPMaLNIO

9. Wcnonba3ya pecypckl VMIHTepHeTa, noarotoBsTe coobuweHwe ob oxpaHe atMmocdepsl.
YKkaxuTe anekTpoHHble afpeca WUCMONb30BaHHLIX BAMU UCTOYHMKOB.
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S 13. kuciaoron

Bea kucnopoga HEBO3MOXKHO NPOTEKAHUE [ABYX BaXKHEWLUMX MPOLECCOB. 3Ha-
YeHWe OfHOro M3 HUX ANIA YESIOBEYECKOM UWMBWUIM3AUMK NOATBEPXKOAET nereHpa
o lpomeTtee, pgpyro — ocHoBa >u3HM Ha 3emne. O Kakux e npoueccax
MOET peyb?

Kuciaopon — caMblii pacupocCTpaHEHHBIN 2JIeMeHT Ha Halnei miaHere (puc. 42).
Ha ero mosio npuxXoAWTCs MOYTH HOJOBHHA MAacChl JuUmoc@epvi. — TBEPHOH 000
gouku 3emiau. B cocTaBe BOJABI KUCIOPOA U BOZOPOJ 00pasyiT BOAHYIO ODOJIOUKY
3emuu — zudpocepy. B BosnymHoi obonouke 3eMiu — ammocgepe HA AONI0 KHUC-
sopoma mpuxogutrca 21 % eé obwéma.

IIpocthie BemecTBa. Bel yiKe 3HaeTe, 4TO AJIA KHCJIOPOAA XapaKTepHa aJlJIOTPO-
nusA, T. e. oOpasoBaHHe ABYX IIPOCTHIX BeIIECTB, Pas3lNyYalolUXcd YHUCIOM aTOMOB
B MoJseKyae: Kucaopoga O m oszoHa Og.

C OumoJMOrmyecKod PpOJIbI0 030HA BbI TaKiKe ViKe MNo3HaAKoOMUIuCh. IloaTomy

JHIIL OTMETHM, YTO 030H — 2(Q(eKTHUBHOEe CcpPelcTBO AJs obe3zapakMBaHUA TIH-
THLEBOI BOJBI.
Kucnopon — ras 06es mBera, samaxa M BKyca, HeMHOI'O PAaCTBOPHUMBIII B BoOje,

HEeCKOJIBKO TsdAKesee Bo3ayxa.

IMonyuenue KuciIopoga. B IpOMBIHMIIEHHOCTH KUCIOPO/ MOJAYUYAIOT PPAKUUOHHOU
nepezonkoll (Mnu pexmu@urayuell) MXUIKOTO BO3AyXa B CHEIUAJbHBIX allaparax,
Ha3bIBA€MBIX PEKMUPUKAUUOHHbIMU KOJOHHamMuU. Bojee moapo6HO ¢ IPOMBIIIIEH-
HBIM METONOM TOJIYUYeHUs KUCJI0pPOoAa Bbl mMo3HAKOMHUTech B 9 Kiacce.

Hawubomee ynobHLIM cmocoboM TOJYYeHUS KHCJIOpoaa B Jab0paTOPHBIX YVCIOBUAX
ABJISETCA Pas3jo)KeHHe IIepMaHraHaTa KaJus IIPHU HarpeBaHUH:

t
2KMnO,; = KosMnO,4 + MnOy + O, T

Puc. 42. B ceBa3aHHOM BUAE KWMCNOPOA BXOAWT B cocTaB nutocdeps U rnapocdepsl,
a B ceobogHOM — B cocTaB atmocdepsl
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KMn04

Puc. 43. MNMonyyeHue kucnopopa v cobupaHue Puc. 44. MNony4yeHue kmcnopoga

€ro MeToaoM BbiTECHEHMA BO3ayxa pasnoxeHnem nepokcuaa sogopoga
1 oBHapyXeHWe C NMOMOLLBI0 TNeLLei
NYYUHKIN

Kuciopon mo:xHO cobupaTh MeTONOM BbITeCHeHUA Bosxyxa (puc. 43) uiam MeTo-
noM BelTecHeHUA Boabwl. (ITouemy?)
PacnosHaoT KHCJIOPOJ € IIOMOINLIO TJIEIOIIeH JYYMHKH, KOTOopas B HEM APKO

3aropaercs.
JIpyruM J1ab0opaTOpPHBIM CIIOCODOM MOJYYEHHSI KHCIOPOJa CIAVKUT pasjioKeHNne
nepoxcuga Bogopona HyOp ¢ momomibio kartanuszaropa — okcupga wmapraana(lVv)

MnOs (puc. 44):
Ml’l02

2H,0, = 2H,0+ O,T

XumuueckHe cBoiicTea kuciaopoaa. 1. Kucaopod ezaumodeiicmeayem co ecemu me-
maJaiamu, Kpome 3onoma u niamursl. Hampumep, MarHueBasi JeHTA TOPUT HaA BO3-
J AyXe OCJEeIIUTe/IbHO APKUM IuiameHem (puc. 45). ITpu
aTOM 00pasyeTcA OKCHJ MarHus:d:

2Mg + Oy = 2MgO

PackanéHHBIII HOPOIIOK Keje3a cropaeT B KUC
Jopone, pasOpaceiBaa ucKpbl (puc. 46). IlpoaykT
peaknuu — ejlesHad oxanuHa FgOg

3Fe + 202 = Fe304

2. RKucaopod eészaumodeiicmayem noumu co 6ceMu
Hememaanamu, Hanpumep, cepa, ¢ochop u yroJus
(yrmepon) cropaloT Ha BO3AyXe HJN B KHCJIOpPOJe
¢ obpaszoBaHMEM COOTBETCTBYIOIIUX OKCHUIOB: |

4P + 502 = 2P205

S + 0y = SO,T
Puc. 45. lopeHre marHueBoi 2 2
NEeHThbI C+ 0p= COzT
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3. Kucnopod cnocoben  e3aumodeil-
cmeosams €O CJAONHBIMU BeuLecmeamu.
Tak, HpUpOAHBIN ras, COCTOAINUI IJaB-
HBIM 00pasoM H3 MeTaHa, ABJAeTcA 2(h-
(heKTUBHEIM TOILJITHUBOM:

CH; + 203 = COT + 2H0

IIpumenenne kucaopoxa. OrBeuas Ha
chopMyJIMpPOBaHHLIN B HadaJse naparpada
BOIIPOC, HAB30BEM [Ba BarkKHEHIIHNX NIpPO
mecca ¢ ydacTHeM KHCJIOpojJa — TrOpeHHe
U IObIXaHUe.

CrocoGHOCTL, KHCJIOPOAA TIOHLEPIKH-

BaTh T'OpPeHHE JIeKUT B OCHOBe IpuMeHe- Puc. 46. [opeHune xenesa B Kncnopone
HHA BCeX BHIOB TomauBa. He MeHee Baik-
HBI Opolecchbl MeJieHHOro (fecliaMeHHOro) OKHCJIEHHA pas3JIMYHbIX BellecTB. Tak,
IPH OKHCJIEHHWH IIHNI[N B HAIIeM OpraHu3Me BhIJeNAeTCd SHeprus, 3a CYeéT KOTOopoii
OPraHMUSM JKHUBET M MOAAEP:KUBAET HYKHYIO TeMmeparypy. IIpy ObBIXaHWN KHCIOPOJ
MOCTYIIaeT B JErKHEe YeJIOBEKa, COeIUHAETCA C reMOrJ00MHOM U IIEPEeHOCHUTCHA IIOo-
TOKOM KPOBHM B KaKAVI KJIETKY. 34eCh IPOUCXOAUT OOMeH MOJIEKYJIbl KHCIOpPOIa
B reMoryiobuHe Ha MOJIEKYJIY YIVIEKHCJIOTO rasa, KOTOPBIH, OVAYYN TOKCHUYHBEIM IPO-
OIYKTOM >KH3HEIeATEJNbHOCTH, VIAIAECTCA U3 KIETKH.

i Ynetpaduonetosbie ny4un b
Qz g ‘\02'\ H,O H,0 02 ':_200 =2C0;

OsoHosbi ~— Q2 \ ‘:E/OH*J/ \ A\,
akpaH \ 0,4—0 o0 I{~\)
2 \ { |

O6pasoBaHue
MUHEpanos

4Fe0 + 0, = 2Fe»03

co,
duUTonNNaHKTOH 1‘

L I T T bt
P ’ ).Ir -

OcapouHble nopoapl

CBCO:;

Puc. 47. KpyroBopoT kucnopoga B npupoae
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PacreHusaM To:ke HeOOXOAWM KHCJIOPOA. B TedyeHHWe CYTOK MIET IIPOIIECC TIOTJIO-
IIeHNA KHCJI0POJa PACTEHHAMH — [OBIXaHHEe, a Ha CBETY IPOTEKAET IIPOTHBOIIOJIONK-
HBII emy mpouecc — GotocuHTe3. M3 Kypca OHOJIOrMM Bbl 3HAETe, YTO XUMUYECKYIO
cyTh (POTOCHHTE3a MOKHO BBIPA3HTL CXEMOM

CBeT

6COy + 6H2O = CgH;504 + 602?

HMmenHo 3a cuéT (poTocHHTe3a B aTMoc(epe HaIlleil MIaHeThl HOABHJICA U MMOIIep-
JKUBaeTCA HA IIOCTOSHHOM YPOBHE KHBUTENBHBIN Kuciaopox. IIpmuém 80 % Kucio-
poma mocraBiaAloT B armocdepy oburaTenu BogoémMoB — nuaHobaktepuu. Kucaopon
coBepiIaeT OeCKOHEYHBLIM KPYyroBOopoT Ha Hamleill niaaHete (puc. 47).

'8 '

Puc. 48. MNpumeHeHve kucnopopga: 1 — B KOCMOHaBTUKE; 2 — B MeOWUVHE;
3 — B KMCNOPOAHO-aUueTWIEHOBOW CBapke; 4 — B MeTannypruu;
5 — B KayecTBe OKUCNUTENs Tonnuea; 6 — B annapatax U30JMPOBaHHOMO AblXaHWs




Kucnmopos HCIONB3YIOT B MeETaJJIYPTHUH, XUMUYECKOH
TPOMBIIIIJIEHHOCTH, IJd TA30BOM CBAPDKHM W PE3KH METaJF
JIOB, B KadecTBe OKHUCJIHTEJA TONINBA KOCMHYECKHX KO-
pabneit. OH HeoOXoamM 1A KHU3HeobOeclledeHHA Ha IIOA-
BOJIHBIX JIOAKAX M OPOHTANBHBIX CTAHIIHUAX.

B MeguiiyHe KHCJIOPOJ NPUMEHSIOT B OCHOBHOM JIJId
obecnmeuenus pApIxaHusa OoabHOTO. HeroTophie obaacTu
ONpUMeHeHHsA KHCJOopOoJa HpeacTaBleHbl Ha pUcyHKe 48,

Ilnsa XpaHeHHMA W TIePEBO3KM KHCJIOPOJ 3aKadyuBaroT
B CTaJbHBIE 0aJJOHBI Toayboro IBeTa NHOX JaBIeHUEM
150 arm. Hugkuit kuciopos XpaHAT B TepMocax ocoboit
KOHCTPYKIMU — cocydax vioapa (puc. 49).

Ha cumeayroimeM ypoKe BBl CAMOCTOATENHHO IIpOjesae-
Te XUMHUYECKHI JSKCIePHUMEHT II0 IOJYYeHMIO, COOMpaHHIo

CxadaH ¢ fnaterial100.tilda.ws

H pacllosHaBaHHWI KHCJIOpOOa.

Puc. 49. Cocyp Obioapa

Kucnopon. O30H. MNMonyyeHue kucnopopga. CobupaHme v pacnosHaBaHue
Kucnopoga. XmMmn4eckue CBOWCTBa KuUcnopopa: B3aumMogeincTteue ¢ me -
Tannamuv, HemeTasJlaMM U CJIOXHbIMU BewecTtBamu. NMpumeHeHne kKucno-
poana. Kpyroeopor kucnopoga B npupoge

Y

MNpoeepbTe CBOU 3HAHUS

1. HazoBunTte annotponHbie moaudukaumm KMcnopoaa v cpaBHUTE WX CBOWCTBA.

2. Kakoe 3HayeHve B nMpupoge MMEET O30H M rae OH NpuMmeHsieTca?

3. 3anuwuTe ypaBHEeHUs peakuui nonydeHus kucnopoga B naboparopun. Kakum obpa -
30M MOXHO: a) cobpaTbk kncnopog B cocya; 6) gokasarte Hanu4ue kucnopoga B cocyne?
4. Kak kucnopog, rnony4aiT B NPOMbILLNEHHOCTU?

5. HazoBuTe obnactv NpuMEHeHUda KuUcropoaa.

NMpuMeHuTe CBOU 3HAHUA

6. 3anuwnTe ypaBHEHWS peakuuii, Cxembl KOTOPbIX:

a) SO, + ... = S04 B) NaNO3 — NaNO, + ...

6) ZnS + ... - ZnO + SO, r) CoHy + Oy —.. + L.

7. UcTopuyeckn ogHUM M3 cambiXx NepBbIX cnocoboB nonydeHus kucnopoaa Obina peak -
ums pasnoxenuns okcupa ptyTu(ll). 3anuwmnTte ypaBHeHue aToi peakumn. K kakomy Tuny
peakumnini no TennosBomy agpdekTy oHa OoTHOCUTCA?

Ucnone3ynte AONONHUTENbHYIO UHPOPpMAaLUIO

8. NopgroToBsTe coobuleHWe No ogHoN U3 Tem: a) «MponcxoxaeHne n U3MeHeHMe cocTaBa
3eMHOM atmocdepbl»; 6) «M3 UCTOpUK OTKPLITUA KUCNOpoAa»; B) «3HAYEHUE KNCIOPOoOa».
9. MpucyTtcTBMe kMcnopoga B atmocdepe 3eMnun Aenaet e&€ npurogHoin Ons >KU3HW.
OpHako WM3BECTHO W HeratuBHOe BnWsHME Kucnopopa. lMpueegute npumepbl oTpuua-
TeNbHbIX ABNEHMIA, CBA3aHHbLIX C HANWMYMEM Kucnopoga B Bo3ayxe. [pennoxure metogpl
6opbObl C 3TUMWU ABJIEHNAMMN.

o
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IIpakTuueckaa padora 4

INOJIYYHEHUE, COBUPAHUE N PACITIO3HABAHMUE
KHCJIOPOJIA

Bapuanr 1

1. Pabory maunute co cbopku mpubopa A IOJYyUeHUSA Ta30B U IIPOBEPKHU €ro
repMeTHYHOCTH. 14 9TOr0 HMCHONB3YiTEe IOATOTOBJIEHHYIO YUMUTEJIEM IIPOOHUPKY-pe
aKTop ¢ mepMaHraHatoMm Kaaus. Ilomo:kmTe B Heé HeOOJBIIOM BATHBIM TaMIOH KakK
MOJKHO OJIM}Ke K OTBEePCTHI0, 4YTOOBI IBLIEBUIHOE TBEDPAOE BEIIeCTBO 4Yepe3 rasooT-
BOAHYIO TPYOKY He IIOIIAJI0 B COCYI-TIIPUEMHHK IJIA KHCJIOPOJA.

CobpaHHbplii npubOp IIOMECTHUTE B JIAAOHB, 8 KOHEI[ Ia300TBOAHON TPYOKU Oy
crute B Boay. Corpeiite mpobUPKY JaJOHBLIO.

ITossnenue nys3vipbko6 6030yxa YyrKasvléaem HA zepMemuiHocmb npudopd.

2. 3akpenure OpPoOUPKY-PEaKTOD C BEIEeCTBOM B Ja00OpaTOPHOM IITATUBE, pe-
TYJIUDPYA eé IOJIOMKeHHe TakK, 4ToObl KOHeI[ Ia3so0TBOJHON TPYOKM HOXOAWUI OO THA
cocya-IpHEMHNKA JIS KHCJIOPOAaA.

3. 3amrure COUPTOBKY, IPOTpelTe MPOOUPKY-PEAKTOD, PABHOMEPHO IIepeMelfasd
CIIMPTOBKY IIO BCeH eé JuIuHe. 3aTeM YCTAaHOBHTE CIIMPTOBKY IO TY YacThb IIPOOMp-
KM, T/le HaXOQUTCA IIepMaHTraHaT KaJusd.

HarpeiiTe npodbupKy-peakTop, cobupas BBIJEJSIOMINICA KHCJIOPOI BbITECHEHUEM
BO3Ayxa u3 cocyga. IloueMy KHCIOpPOA co6HMpaT MMEHHO Tak?

4. ITpuroToBbTe TAEIOIIYIO JAYUYHHKY. IIpoBephTe HamHuUme KHUCJIOPOAA B COCYIE.
Ilna sToro TIEKIIYIO JYUYMHKY OIyCTHTe B cocyn. UYro Habarogaere?

5. Ilo oxoHYaHMY OIBITA MOTAaCHUTE CIHPTOBKY M O0hopMHTE OTUET IO CIEeAYIOIIei

dopme:

Yrto penan(a) Yrto Habnopan(a) (caenaire BbiBoabl ¥ ypaBHEHWA peakuuH
PUCYHOK, €cnu Heobxoaumo)

Hcnonssyiite aTy (hOpMy M IPH BBIIOJHEHHH APYTUX paboT.

Bapuanr 2

1. Pabory HaunuTe co cbopku mpubopa A IMOJYyUeHHsS Ta30B U IIPOBEPKH €r0
repmeruuHocTu. Iyig sToro codpanusiili npubop IIoMecTUTEe B JIAJOHb, a KOHEIl ra3e
OTBOAHOU TPyOKHM omycTuTe B Boay. CorpeiiTe mpo0HpPKY JIaloHBIO.

ITosenenue nys3vipvioe 6030yxa yrKasvléaem HA zepmemuiHocmb npubopa.

2. BelHbTe NpoOKY C rasooTBOAHOM TpyOKoOii, HajeiiTe B npobupKy 3—4 M ai-
TEUHOTO IIpelrapara HepeKHCcH BOAopoja, mobaBbTe HeDGOJLINOE KOJHYECTBO OKCHAA
mapraana(lV) (ma xoHumke inarens). BeicTpo 3akpoiiTe HpoOUPKY-peakTop IIpob-
KO M KOHeIl ra3o0TBOJHON TPYOKH ONYyCTHTEe B cocyl-IpuéMHUK. HUTo mabiaionaere?

3. CobGepuTe BBIOeNAIONINIICA KHUCJIOPOJ BBEITeCHEHHWEM BO3AyxXa m3 cocyna. Ilo
YyeMy KHCJIOPOJ cOOMpAalT MMEHHO Tak?

4. IIpUroToBbTe TJIEOIIYIO JYYUHKY.

IIpoBepsTe Hanmmuwme Kucjaopoma B cocype. Ilia 5TOro TIIEHOIYI0 JYUUHKY OIIY
ctute B cocyn. Yro mabmawopaere?

Kakyio pons B sxcmepuMeHTe urpaer oxcmpa maprauma(IV)?
ITo sasepiiernunu paboTbl 0QYOPMHUTE OTUET.




CkayaH ¢ fnaterial100.tilda.ws

§ 14. okcuabl

MpoaHanuaupyiTe Ha3saHWe naparpada W nonpobyiTe aatb onpeneseHue Knac-
Cy OKCHMIOB.

Okcupabl — 3TO CNOXHbIE BELLECTBA, COCTOSILME U3 ABYX XUMUYECKUX Bf1EMEH-
TOB, O4AMH M3 KOTOPbLIX — KMCNOpOoA,.

Haspanusa OKCHIOOB OﬁpaBYTOTCﬂ B COOTBETCTBHH C yiKe HU3BECTHBIMH BaM IIpaBH-
JlaMmM:

Has3BaHUe 2JIeMeHTa 5 PUMCKOI Iu(poii BaJ€eHTHOCTD,

okcupg +
B POAUTETLHOM ITaJIese ecJIM OHA TIepeMeHHaa

Hanpuwmep, KO — oxcupg kanua, MgO — okcun maraus, AlsO3 — okcup amio-
muHuda, Cudf0 — owrcug menu(l), CuO — orcun menu(ll), FeO — okcun xenesa(1l),
Fes O3 — oxcup mxemesa(Ill), P,O; — oxcug docdopa(V).

Okcugpl 00pa3yoT NPAKTUYECKH BCe XUMUUYECKHEe 2JIeMeHThI IleprHoguecKoi cu
cremsbr I[. 1. Menneneesa, kpome (rropa U GJIAropoOgHBIX Ia30B.

ITosmakomumcsa ¢ Hambosiee paclpoCTPAaHEHHBIMUA M BaKHBIMU OKCHAAMM »KHUBOI
U HeXHUBOH IIPHUPOIHI.

Boma HJ0. Boga Ha Semie BcTpedaeTcda BO BCeX TPEX arperaTHbBIX COCTOAHUAX:
JKUAKAA BOJA, BOAAHOI map, Jén.

Oua oGpasyeT BOgHYIO oD0ojouky maaHeTsl (ruppocdepy): 0,014 % — mnosepx
HOCTHBIE BOJLI CYINH (03€pa, PeKH, HCKYCCTBEHHEIe BOJMOEMBI, HoJioTa), okoo 2 % —
JeJHUKH 1 IOCTOAHHBIE cHera, okoao 2 % — moaseMHBIe BOABI KU cBbimie 94 % —
Bosa Mopeir u okeaHoB (puc. 50).

B mamreil cTpaHe HaxoguTcA YHHKalbHOe o3epo Balikaa, B KOTOpPOM coCpemoTo-
YyeHa IIATas YacTh MHPOBBIX 3alacoB JKHUAKOH IIpecHOW BoAabl (puc. 51).

JIbgoM B cHErom MOKPBITA IIATAA YACTh cyinu: ApKTuKa, AHTapkTurka, I'pennan
[usi, TOpHBIE JegHuKu (puc. 52).

Punc. 50. N. K. AiiBa3oBckuid. «[leBATbliA Ban» Puc. 51. Ozepo baikan
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Ho conénasa Boja HenpuUroAHa AJIA IIH-
ThA, TO3TOMY Ae(PUIIUT IIPECHOH MHTHEBOM
BOABI CETONHS CTAHOBUTCS TJI00aIBHONI
npobJsieMoil uesloBeUecTBa.

Ha Bopy npuxoaurca 60JbIIasdg 4acTb
Macchl JKMBBIX OpraHu3mMoB. Boga ompepe
JdeT 00BEM M YIOPYIrocTh KJETOK, IIpeno-
XpaHAeT WX OT Pes3sKux KoJaebaHul Tem-
mepaTryp, AOCTABJSIET B KJETKY HEOOXOau-
Mble [OJd JKH3HeNeATeIbHOCTH BelllecTBa
M yIaalndeT NPOAVKTHEI pacnaga. Bce 6uo
XUMHYECKHE PeaKI[MH B JKUBBIX OPraHmMs-
MaxX IIPOTEKAaloT B BOJHBIX PAcTBOpax HJIH
C yJacTHeM BOJbI KaK peareHTa.

Basknyo pons BOga urpaer B IIpPO-
MBIIIJIEHHOCTH, CEeJILCKOM XO3AHCTBe M NOBCEJHEBHOM JKHM3HH 4YeJjioBeKa (puc. 53).

Oxkcun yraepoga(IV) COg, miam yrieKHcCJasIi ra3. ITOT ra3 He HMeeT I[BeTa, 3a-
maxa M BKyca, HEMHOI'O PacTBOPDHM B BoOJe, TdAMKejee Bos3Ayxa mouTtu B 1,5 pasa.
IlosTomy ero cobmuparT cmoco0OM BBITECHEHHA BO3AyXa. YTIJVIEKHCJBIN ra3 He IIOJ-
JepyKuBaeT OBIXaHUSA, a4 TOTOMY JKHJIble IOMEIIeHUS HeoOXOAWMO IepHOAUYEeCKH
nposeTpuBaTh. Taxike 2TOT ras He MOAJep:KUBaeT ropeHus (a ABIAETCA IPOJAYKTOM
peaknuy TOPeHUA OpraHWYeCKHX BEINeCTB), IMOITOMY HCIOJB3yeTCS AJNA TYIIeHUS
moxxapos (puc. 54).

Puc. 52. NepHuk Meputo-MopeHo
B ApreHTuHe

Cnms  YmbiBaHne Crupka MbiTbE Monwe Mpuroto- Mpwuroto-
BO/Ib nocyael  oropoja BneHve BNeHue
B Tyanete ML HanNWTKOB

Puc. 53. MNpumepHoe cyTodHoe noTpebneHue BoAbl Ha ObITOBbIE HYXAbI
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B mocnennue nmecATHIeTHA Bcé 00JBINEe W OOJBLIIE
VIIeKHUCJI0TO Ta3a mocTtynaerT B arMocdepy OpU CiKK
raiuy MCKOIIA€MOT'0 TOILIHBa. JTO BENET K YCHJIEHUIO
napHUKOBOro ad@exTa, IIOITOMY pasBHUTbIe CTPAaHBI
Jaske BBOASAT OTPAHUUYEHUS HA BBIOPOC YIJIEKHCJIOTO
rasa B armocdepy. ¥IrJeKHCJabId raz arMocgepsl bec-
NPensATCTBEHHO IIPOIYCKaeT COJIHEUHBLIEe JY4YH, OHH
HArpeBalOT IIOBEPXHOCTh 3eMJIH, a 00paTHOMY H3JIY
YEeHUIO TeILJIOThI B KOCMHMYECKoe IPOCTPaHCTBO yIJie-
KHCJIBIA Ta3 MPENATCTBYET, UTO YCHJIWBAET TJI0o0aib-
HOe IOoTeIlIeHue.

Oxcun kaJdenug, WJIKM HeraméHaa uissecTs CaO,
npeacTaBiageT coboii Oeoe TYromiIaBKOe BeIlecTRBO.
TpuBuanbaoe (T. €. UCTOPUYECKHU CJIOKUBIIIEECH) Ha-
3BaHHE dTOT OKCHJ IIOJNYYHUJI IIOTOMY, UTO OYPHO B3a-
UMOAEHCTBYET ¢ BOHOHM C BBIJEJIEHUEM OOJBIIOTO KO- -

JHUYeCcTBa TeIlJIOTBI — TaCcHTCA BOﬂOﬁ. B pe3yJjasTaTte

9TOM peakIMW — TallleHus H3BecTH — obpasyerca Puc. 54. YmekncnoTHbilii
TUAPOKCHUJ, KaJbI[MA, KOTOPLII HNMeeT TPHUBHaJIbHOe OrHETyLWTENb
Ha3BaHUe «TalléHad H3BeCThb»:

CaO + H,0 = Ca(OH)y

Bel yixe 3HaeTe, UTO OKCHJ KAJBIWAsS IIOJIYUAIOT O0KHMIOM M3BECTHAKA:

t
CaCO3 = CaO + CO,T

pacio3”HaBaHHA YIJVIEKMCJO0I'O rasa.

NaGopatopHbiii onbiT 12

W ta m gpyrada mM3BecTh IIpHUMeHAETCA KaK CTPOMUTENBbHBIN BAKYIIMNA MaTepmal.

Ilpospaunslii pacTBOp Trami€éHoO M3BeCTH (HM3BeCTKOBAaA BOAA) MCHOIB3yeTCA AJA

naterial100.tilda.ws

Haneiite B npobupky 2—3 My M3BECTKOBOW BOAbl W MPOMNyckaiTe 4yepe3 Heé BbiablXa-
eMblii BO3AyX C MOMOLLBI CTEKMAHHON TpyBo4YkM WAW CONIOMMUMHKU ON8 HanuTkoB. YTo
HabnwpaeTe? 3anuMiuMTe COOTBETCTBYIOLLEE YPaBHEHME peakumn.

\

[
Okcugbl. HaseaHna okcupoe. Bopga. Yrnekucnbiidi ras. NuwéHas v Hera-
WwEHaA U3BeCTb

-

NMpoeepbTe CBOM 3HAHUSA

1. Kakne BelwiecTBa HaabiBalT okcuaamn? U3 npuveenéHHOro nepeyns Gopmyn BelecTs
BbinMWKTEe HOpMY/ibl OKCUOOB METaNNoOB U OKCUOOB HEMETaNnoB WU fanTte Mx HasBaHus:
Nas0, H,S, KsS0,4, PbO,, Zn0O, LIOH, SO,, P50g O,, Cl04, OsCls.

2. PaccuutainTe mMaccoBble [0n1 3nemMeHToB B okcupax: a) SnO,; 6) Al,Og; B) CaO;
r) PLOg. Hazosute BCe BellecTsa.

3. Hasoeute okcugpl, dpopmynbl koTopeix: ZnO, Ag,0, Li,O, Cl,04, Cl;0, ClO,, Asy,Og,

AsOsg.
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anMEHHTe CBOW 3HAHMA A
4. Okcua HEeKOTOPOro XMMUYECKOro anemeHTa umeet gopmyny 3 503, maccosas Oons
Kncnopoga B HEM cocTtaengeT 63,2 %. Onpenenute 3TO0T XMMWYECKUIA 3NEMEHT.
5. B npupoge scTpevatoTcs okcua meau(ll) (muHepan teHopwut) n okcug, meau(l) (mn -
Hepan kynpuT). Kakas macca TeHopuTa COAEPXUT CTOMLKO Xe mean, ckonbko 160 r ky-
nputa?

ey

Mcnonbaynte AONOMHUTESNIBHYIO MHPOpMaLUIO

6. WMcnone3aysa pecypcbl MHTepHeTa, HailguTe BCe BO3MOXHbie Ha3BaHWUS BELLECTB,
dopmynbl koTopbix: H,O, CO,, SiO, Y kakoro seuwecTtBa Gonbwe HasBaHui? loa-
rotosste coobueHrne o6 0gHOM M3 3TUX OKCUAOOB.

§ 15. Bogoroa

Bogopog — cambiit nérkuit ras. Mpeanoskute cnocob ero cobupaHus B co-
Cyn M pacno3HaBaHWs Ha OCHOBE aHa/NM3a Ha3BaHWS 3TOroO BELLEeCTBa.

Bomopox — mnpoctoe BemectBo. OH He MMeeT I[BeTa, 3amaxa M BKyca, IIOUYTH
HepacTBOpUM B Boje. IIpu 0OBIUHBIX YCIOBUAX 3TO CAMBIN JErKUN M3 I'a30B, U II0
TOMY B NIepBoi mosioBuHe XX B. HM 3allOJHAJNH JieTaTeJlbHLIE alllapaThl — THPU-
Kabmu. OgHaKo HaApAAY ¢ TAKHM IIPEHMYVIIECTBOM, KaK JIErKOCTb, BOJOPOJ HMeeT
CYIIeCTBeHHEBIN HeZOCTAaTOK: OH KpalHe orHeonaced. Ceiluac gupu:xadam, mMeTeo
30HIbI, BO3AYIIHBIE IIAPHI 3aH0JHAIT 00Jee JOPOrMM, HO 0e30IACHBIM IelleM.

Bopopon — caMbIil pacnpocTpPpaHEHHLIM XMMHUYeCKHI ajieMeHT B Kocmoce. CosHIIe
OoJiee UyeM Ha IIOJOBHUHY COCTOHUT M3 BOJIOPOJA, OH O0OHApPYIKEH B cocTaBe ILIaHeT-
ruraaToB CoOJIHEUHOW CHCTEMEI.

B cocraBe BoabI BomoOpo obpasyeT ruapochepy 3eMIH, COAep:KUTCA B BUIe BOILA
HBIX TapoB B aTMocdepe Halllel mjaaHeTHI. BMecTe ¢ yIiIepoJoM OH BXOJHUT B COCTAB
MOYUTH BCEX OPraHWYEeCKHX BEIIeCTB.

JNlabopaTtopHbiii onbIT 13

~
Cobepute npubop Ons nony4eHus rasos, MPOBEPLTE €ro repMeTuYHoCTb. B npobupky
nomectute 1—2 rpaHynbl UMHKa WM gobaBebTe 2 MA COASHOW KWMCNOThl. 3akpoiTe npo -
Bupky npobkoil ¢ razooTBogHon Tpybkoih. Yto Habnwpaete?

Ha koHel razootBogHoOn Tpybku, 0BpallEHHON BBEPX, HaaeHbTe NycTyio npobupky. Ye -
pe3 1—2 MUHYTbI NOAHUMWUTE €€ 1, He NepeBopaYnBas, NoOAHeCUTe K NNamMeHu CrnMpToB-

ku. Y10 HabnogaeTe? YTo MOXHO CKasaTb 0 YMCTOTE coOpaHHOro Bogopoaa? 3anuwiure
ypaBHEHWS peakuuii.
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Bomopon pacmosHaT 10 XapakTepHOMYy [ E
XJONKY IpH NoEuranuu (puc. 59). Ecau Bogo
POZ JOCTATOYHO YMCTHINA, XJIOIIOK TIYXO0il, eciiu

BOJIOPOJ 3arpA3HEH IIPHUMeEChIO BO3AyXa, pasfia
€TCs XJIOIOK-B3PhIB C XapaKTEPHBIM «JIAOIITHAM »

3BYKOM. HpOBOJJ,HTb TAaKOU SKCIIepHMEeHT MOM- A
HO TOJBKO C HeGOJbIIUM 06BEMOM BOLOPOAA.
CmMmech BOJopoga ¢ KHCJIOPOOOM B COOTHOIIEeHHH L
\ p

2:1 mam ¢ BO3AYXOM B COOTHOIIEHUH 2 : D IpPHU
B3pBIBe 00J1a7aeT OTPOMHOII pas3pyHIUTENbHON

CHJIOH, IOSTOMY Ha3bIBAeTCA «TpeMyduil rags. FvC. 55. Mposepka sosopoaa
Ha 4YUCTOTY

XumMuuyecKkne cBoiictBa Bomopoxa. 1. Bsau-
Mmodeiicmeue 6000poda ¢ KUCIOpPOIOM COIPOBO-
sKIaeTca BbIJeJeHMeM OOJIBIIOT0 KOJHUUYecTBa
TeIJIOTHEI, a 3HAYHT, BOJOPOJS MOMKET MCIOJB30-
BATBCA B KadecTBe TOILJIMBA:

2H, + Oy = 2H,0

Peaxnus ropeHEns JIeKUT B OCHOBE BOAOPOJ:
HOW pesKH M CcBapKH MeTaslJioB (puc. 56).

2. Bodopod g3zaumodeiicmeyen ¢ Hemema.-
anamu, HaAOIpUMep ¢ cepoi, odpasyd AJ0BHTBINA
ras ¢ 3amaxoM TYXJBIX AWI, — CEPOBOJOPOM:

t
H, + S = HoST Puc. 56. MNnams ra3oBoit ropenku

3. Bodopod cnocoben soccmaHasniuéams me
maanvl U3 uUX OKcudos, HaupuMep:

H2+Cu0=tCu+H20

IIpumenenue Bomopoma. Bomopon — BakHeillllee XMMHUYECKOEe BEIIeCTBO, HMe
oilee 6oJsblIoe NpakTHYecKoe sHadeHuwe. OH adeKTUBHOe paKeTHOE TOILINEBO,
a B IepCHeKTHBe U aBTOMOOHIbHOe. Bomopos IpUMeHAIOT AJA MOJYUeHUA COJAHOMH
KHCJIOTBI, aMMHAaKa, IasoBOH pe3KH M CBApPKU METAJLIOB, AJA IMOJYyYeHHA YHCTHIX
MEeTAJLJIOB.

Bogoopop B npupoge. ®usudeckme cpoiictBa. lMonyyeHue, cobupaHue
M pacno3HaBaHue Bogopoga. XvMu4Yeckue CBOMCTEA M MPUMEHEHUe BO -
aopoga

1. Kaknmun pusmnyeckmmn cBOMCTBaMK xapaktepuayetca Bogopon? Kak ero cobupawot?
Moyemy BOOOPOLOM OMACHO 3anosiHATL BO3AYLUHbIE LWapbl 1 gnpuxabnm?

2. CpaBHuTe nonydyeHue, cobvpaHve u pacrno3HaBaHWe KWCnopoda W BoAopoaa.

3. OxapakTepu3yiiTe NpUMEHEHWEe BOAOPOAA Ha OCHOBE €ro CBOWCTB.
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)

4. 3anuute ypaBHEHWS peakumid, C NMOMOLLLIO KOTOPbIX MOXHO OCYLLECTBUTL CReayio-
lwMe npespaLeHns:

H2 — st — 802 — 503

5. 3anvwu1Te ypaBHEHMsi pPeakumil, C MOMOLLLI0 KOTOPLIX MOXHO OCYLLECTBUTL Crleayio-
LMe npespaLLeHus:

Cu — CuS — CuO — Cu
g J

Ucnonb3yiTe JONONHUTENbHYIO MHDOPMaLUIO

6. MNocmoTpuTe BMaeo3anucbk B3pbiBa rpemydero rasa: http://gotourl.ru /10775 — Kon-
nekuun — MNpeameTHele kKonnekuuu. Xumua — HeopraHudyeckasa xumua. BuaoeoonbiTel —
Bopopopn. Kucnotel — Bopopopn v ero csoictea — 7. [purotoBneHne n B3pbiB rpemy-
4yeln cMecu.

Kakvne mepbl NpegocTopoXKHOCTU NPUHAMAaIOTCA Npu npoeegeHun onbita? Kakuwe obnacTtu
NPUMEHEHUS 3TOW peakuun B MUPHLIX LENsx Bbl MOMMK Gbl NpeanoxuTs?

7. MNoaroTtoBbre coobuleHne no ogHoW 13 Tem: a) «Bomopon Ha 3emne M B KOCMOCEe»;
©) «Mcnonb3oBaHKe Bogopoda B Bo3gyxonnaeaHuu: nobenpl U Tparegnu».

IIpakTuuyeckas padora 5

IHOJYYEHUE, COBUPAHUE U PACIIO3HABAHUE
BOJOPOIA

1. CoGepuTe mpubop AJIA HMOJYIEHHUS TAa30B: IPOOHPKY NJIOTHO 3aKPOoiTe MPOGKOIT
C rasoOTBONHOM CTEKJIAHHOH TPYOKOI.

IIpoBepbTe repMeTHYHOCTH IPHOOpA: NOABJIEHHME ITY3LIPHKOB BO3AyXa B CTaKaHe
¢ BOOOI yKasbIlBaeT HA TO, 4TO IIpubOp repMeTUYeH.

2. B npobupry nomectuTe 2—3 I'paHYJIbl IIMHKA.

3. B mpobupky ¢ IWHKOM J00aBbTE COJSHYIO KHCJIOTY TaK, UTOOBI OHA IMOKpPHLIA
rpaHyJibl HUHKA. 3aKPoiTe MPOOUPKY HPOOKOM CO CTEKJISAHHOI ra300TBOAHON TPYOKOM.

4. IlpubGop z3akpenuTe B Janke JadopaTopHoro mraruBa. Ha cTeKIAHHYIO TPYOKY
HajJleHbTe NpoObupKy-npuéMHUK. Cobepure B He€ BBIAENAIOINUICA BOJOPOZX.

5. IIpoBepsTe BOmOpOA HA YUCTOTY. [lJIf 3TOTO HCHOJBIYHTE BAMKIKEHHYIO CIHD-
TOBKY.

BHHMAHHE! I'opawasa cnupmoska He 00aiHA Haxodumbvea padom ¢ npubo-
pom 0daa noaydeHus eodopoda.

AKKypaTHO CHUMHTE C ra300TBOAHON TPYOKH IIPpOOHPKY-IPHEMHUK M, cJerka Ha-
KJIOHAS €€, BHECUTe B IIaMsa crnupToBKu. Uro Habiwomgaere?

Ecnu Bomopoj cMmelIaH ¢ BO3AYXOM, XJOIIOK OyJeT co CBUCTOM («JIAIOLIUI»), eciiu
BOJOPOJ YUHUCTHIM, XJIOIOK OyIeT IJIyXOI.

6. YOeauBIINCEH, YTO BhBIJENAETCA YHCTBIA BOAOPOJ, HOAOMKIUTE €ro y KOHIlA cTe-
KJAHHOU TpyOKu. Bomopox ropur rosyobIM IJIaMeHEM, €CJU 3TOro He BHAHO, ITWH-
LIeTOM HOJHEeCHUTe IIOJIOCKY bOesoif Oymaru Ha 3afHHI ILJIaH.

Ilo oKOHYAHUM OILITA IOTACHTE CIIMPTOBKY.
Odopmure OTUET.




CxadaH ¢ fnaterial100.tilda.ws

§ 16. Knciao0ThI

CoenuHeHHUs 3TOro Knacca B NONHOM COOTBETCTBMM C €ro Ha3BaHWEM XapakTe-
pU3YIOTCS KUC/bIM BKycoM. Bcnomuute, Hanpumep, BKYC NMMOHa, 0BycnoBneH-
HbIH coaep>KaHWeM B HEM NIMMOHHOW KucnoTbl. OgHako pacno3HaBaTb KMCIOTbI
C NOMOLLBIO PEeLenTopoB f3blKa 3anpeLialoT npasuna TexHWKU 6esonacHocTw.
Kak >ke pacnosHaloT KWcnoTbi?

Hu oamH XMMHWK He PHCKHET OIpeNeNATh IPHHAJJIEKHOCTb BEIlecTBa K KJaccy
KHCJOT, Ipo0ys ero Ha BKycC. JTO KaTerOpUUeCKH 3allpelllaeTcs IpaBUJIaMM TeXHUKK
06e30IIaCHOCTH, IIOTOMY UTO CpPeAH KHCJIOT HEMAJIO SLOBUTHIX COEJHHEHHH.

Jna uaeHTHMUKATIANA KHUCJIOT BRITIOJHUTE JabOPATOPHBIN OIIBIT.

JNaGopaTtopHbiii onbIiT 14

N
B Tpy npobupkn, NOMELLEHHBIE B LWUTATUB, HanenTe no 1—2 M COMSHOW KUCNOTbLI W pac-
TBOPOB CEPHOM N a30THOW KMCNOT. 3atem B Kaxaylo npobupky nobaBbTe HECKONbKO ka-
nene pacTeopa nakmyca. Yto Habniopaete?

B Tpu Npobupku, NOMeLUEHHbIE B WTATWUB, HanenTe no 1—2 Mn consHon KMCNoTkl U pac -
TBOPOB CEPHOM M a30THOM KMCNOT. 3aTeM B Kaxayl M3 npobupok nobaBbTe HECKONLKO
Kanenb pacTBopa MeTunopaHxa. Yto Habniogaete? o

U pacrBop JsakMyca, M PAcCTBOP METHUJIOPAaH)Ka HM3MEHAIT I[BET B PacTBO-
pax KHCJOT, II03TOMY JaKMyC M METUJIOPAHX Ha3bIBAIOT HHAMKATOpaMHu (OT Jar.

indicator — yxasaTeJlb).
BMmecTo pacTBOPOB MHIMKATOPOB IJIs OOHAPYsKEeHHWSA KHCJIOT YacTO HMCIIOJLB3YIOT
6ymary, MpONUTAHHYI0 XUMHUUYECKUMU DEeaKTUBAMU, — HUHIMKATOPHYI OGymary.

IlosHAaKOMHMCA C COCTABOM KHCJIOT M HA3BAHHUAMH HEKOTOPBIX IIpeJCTaBHUTEJIeH
ATOr0 KJIacca CJIOJKHBIX BEIIEeCTB:

HCl — consHasd, Man XJIOPOBOAOPOAHAA, KHCJIOTA;

HoS — cepoBomoponHas KHCJIOTA;

HySO3 — cepHucTas KHUCJIOTA;

HySO4 — ceprasa xuciora;

HNOy; — asormcras KHCIOTA;
HNO3 — asorHaa Kucjuaora;
HyCO3 — yronbpHas KHCJIOTA;
H,Si03 — kpemMHHeBas KHUCJIOTA;

H3PO; — dochopraa kuciora.

HerpyzHO 3aMeTHTH, YTO B COCTaB KHCJIOT 00A3aTeNIbHO BXOAAT aATOMBI BO
popoma. OcraBiiasdcs YacThb MOJEKYJ KHCJIOT TaK M Ha3bIBaeTcd: KHCJIOTHBIMH
OCTATOK.

Kucnorbl — 3T0 CNOXHble BeLlecTBa, COCTOSLME U3 aTOMOB BOLOPOOA M KUC-
NOTHOrO ocTarka.




CradaH ¢ materiallO(}!ﬂ!da.ws

Bomopona, kKak M3BeCTHO, OJAHOBAJEHTHBIN sieMeHT. C KHUCIOTHBIMH OCTATKAMMN
Y pasHBIX KHCJIOT COeJMHEHO pPasHOe YHCJIO aTOMOB BOAOPOJA: YV COJISHOH KHCJIO
Tl — OJWH, ¥ CEPHOU KHUCIOTHI — HABa, a ¥ (ocdopHO# Kuciorel — Tpu. Kucaor-
HbI€ OCTATKH 3THUX KHCJIOT OYAYT COOTBETCTBEHHO OJHO-, OIBYX- M TPEXBAJIEHTHHI:

I I 1
HCI, amamormuno u HNOz, HNO»
1I 11 1I 1I 1II
H,S0,, amamornmuno u HyS, HyS03, H; CO3, H,SiOg
111
H3 POy

Bce KucnoThl, KpoMe KpeMHHEBOH, pacTBOPHMMEI B BoJe. Bul Moikere ydenuTbes
B 9TOM, €eCJIHA OﬁpaTHTECL K Taﬁ.}nn.(e PacTBOpHMMOCTH KHCJIOT, coJIeM M OCHOBAHMH
B BOJe — CIOPaBOUYHON Tabuauiie, PasMeINéHHOH HAa 000poTe O0JIOKKMH.

MpoBeanTe aHanM3 cocTaBa MOJNEKY/ KWCNOT, POPMYJ/ibl KOTOPbIX NPUBEAEHDI
B naparpade. Knaccudpuumpyite UX MO YUCAY XUMHUYECKUX 3/1EMEHTOB, 0bpa-
3YIOLMX BELLECTBA, W MO COCTaBYy KUCJ/IOTHbIX OCTATKOB.

Herpyano 3aMeTHTH, UYTO MOJEKYJIBEI ONHNX KHCJIOT COCTOAT M3 JABYX XMMHYECKHX
QJIEMEHTOB, APYIruUX — u3 Tpéx. CieqoBaTenbHO, Y MEPBBIX KHUCJIOTHBIE OCTATKH IIPO
CThi€, a Y BTOPBIX — CJIOKHBIE.

CossiHaA M CEPOBOJOPOJHAA KHMCJIOTHI He COAep:KaT B KMCJIOTHOM OCTaTKe aTOMOB
KHCJIOPOJa, a MOTOMY TAaK W HASBIBAIOTCA — OecKucaopodHbvle Kucsombl. B cocrase
MOJIEKYJI APYTHX KHCJIOT COAEePKaTcsd aTOMbI KHCJI0pPOIa, II03TOMY OHM HA3BLIBAIOTCHA
Kucaopodcodepicaujue KUCIOMbL.

IlosrakomMuMcsa ITOAPOOHee ¢ ABYMA BaKHEHIIMMM IIPEJCTABUTENIAMH HEOpPraHM’
YeCKHUX KHCJIOT.

Cepuasa kucaora. (HySO4). Buepsble cepHYI0 KHUCIOTY HOJNYYMIN AIXUMHUKHU, Ha-
rpeBas JKelesHbll Kymopoc. OZHMM H3 MPOAYKTOB €ro pasjioiKeHu:a Oblaa OeciBeT-
Has mMacjaoo0pasHasdg JKUAKOCTh — <«KYIIOPOCHOE MACJO0». JTO U ObLIA CPABHUTEJIHHO
yucTas cepHad KUCJIOTA.

CepHasa KHcCiIOTa — OJHA U3 CAMBIX CHJIBHBIX Kucjaor. OHa pearupyer c¢ 00Jb
IIMHCTBOM METAaJIJIOB, PACTBOPSAET MUHEpaJbl, o0yrJInBaeT ApeBecuHy, OymMary u Tka-
Hu (puc. 57). IIlpu momaganuu KUCIOTHI HA KOXKY BO3HUKAKIOT CHUIBHBIE XUMUUYECKUE
0JKOTH.

CepHasA KHCJIOTA IPEKpPacHO PacTBOpAeTCA B BOIe C BbIAEJIeHHeM OOJIBIIIOro KO
JudecTBa TemyaoTel. Ecium HaluBaTh BOAY B KOHIIEHTPHPOBAHHYIO KHCJIOTY, 3a CUET
BBIZEIAOINEIiCSa TEeIJIOThI BOJAa 3aKHIaeT W pasOphI3arUBaeT KUAKOCTb. JTO OYEHBb
onmacHo! IToaToMy, mpuroraBJuBasg PacTBOP, CEPHYI0 KUCAOMY MOHKOU CMPYLKOl
gausawom 6 600y (a He naobopom!) npu NOCMOAHHOM NepeMeulu8aHUU.

CepHYIO KHCJIOTY IPUMEHSAIOT IS IMOJYUEeHHUs KpacuTeneit, yaoOpeHU#, BI3PHIB
YaTBIX BeIeCTB, JIEKAPCTBEHHBLIX CPEACTB, AJNA OUHCTKM He(TeNpoAYKTOB, TpPaBJie-
HUSA MeTaJIJIOB. PacTBOp CepHOI KHCIOTBI B KadyecTBe JJEKTPOJIMTa HCIIONb3yeTca
B CBHHIIOBBIX aKKYMYJIATOPax.
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Puc. 57. KoHueHTpupoBaHHasi cepHasi KMcno-
Ta O4eHb FMrpoOCKONU4YHa, T. €. crnocobHa oT-
HMMaTe MONeKynbl BEOAbI OT COG,EI,MHBHMI?I: npw
B3aMMOAENCTBMN C caxapom obpasyeTcs no-
puctas yronbHas macca (a), a npw nonapa-
HWMW Ha TKaHb Kanmiwn cepﬁoﬁ KWMCNOTbI TKaHb
a obyrnneaetca (O)

Consnas kucaora (HCl). AnxumMuku 3aMeTHau, 4TO IPU NPOKAJIUBAHUU KEJIe3-
HOro KyIlopoca C IIOBAPEHHOHW COJIbI0 BBIJEJAeTCA YAVIILJIUBBIA I'as, KOTOPBIA Ha-
3BaJM XJIOPOBOAOPOAOM. PacTBOpHMB ero B Boje, OHM IIOJYUYWUJIH KHCJOTY, KOTOPYIO
Ha3BaJU COJAHON KHUCJIOTOIN.

PacTBopuMocTs raszoobpasHoro XJOPOBOAOpPOJa B BojJe orpaHMYeHHA, ITO03TOMY
COJIAHOM KHCJIOTHI ¢ KoHIleHTpanuei Gomee 36 % (mpu 20 °C) me OniBaer. KoH-
IeHTPUPOBAHHAA COJIAHAA KHUCJIOTA «JIBIMUT» Ha BO3AyXe: BBIAEJNAIIUICA XJOPO-
BOJOPOJ, IIOrJollas BOAAHELIEe IIaphkl, obpasyer MeJdbualilime KaneJlbKH KHMCJIOTHI.
CKIAHKY ¢ KOHIIEHTPHPOBAHHON COJAHOH KHUCJIOTOH HYKHO AEpP/KATh IJIOTHO 3a-
KpBITOM, MHaYe MOHUIKAETCA MaccoBad [I0JIA XJIOPOBOJAOPOJa B pacTBOpe, a Bhlje-
JAIIMecsa Mapbl BBIBHIBAIOT CHJIBHYIO KOPPO3HWIO OKPYIKAIOIIMX MeTalJIHYeCcKHX
IpeMeTOoR.

ConsAHasa KHCIOTa COIHEepPIKUTCA B JKEJYIOYHOM COKe M BBINOJHAET HECKOJBKO
BasKHBIX (PyHKIUHA. OHA yYacTBYET B MpOIecce MepeBaAPUBAHUA NMHUINU (AKTUBU3UDPY-
eT ()epMEHTBI KeJIYIOYHOr0 COKAa) U UI'paeT poJib CAHHUTAPHOI'O KOpHoHA — yOuBaeT
MHOTHe D0JIe3BHETBOPHEIE MUKPOOBI, KOTOPLIE ITONAfaloT B JKeJIyJJOK BMeCcTe C ITHUIIeH.

Henynouusiii COK BBIAETSAETCA ViK€ TOTAA, KOT[a Bbl HAUMHAETE MePerKEBLIBATH
nuinty. IlosToMy HCHOONB30BAHUE KeBATEJNBHONU PE3UHKU HaA TOMOLHBIN KeNVIOK
OUYeHb BPeAHO: IIPM OTCYTCTBHUHU IIHIIU BBIJENAIONIAsACA COJAHAA KHMCJI0Ta paspyliaeT
CIAMBUCTYIO ODOJIOUKY KeNyIKa.

Kucnotbl, ux coctae u Ha3eaHusa. Kucnortbl GeckucnopogHbie U KUCHO-
poacoaepxawme. Uugukartopsl. Tabnuua pacrteopumocTu. CepHas u co-
NAHAa" KMCJIOThbl, UX CBOWCTBAa U NMpUMeHeHune
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Puc. 57. KOHUEHTpWpOBaAHHAA cepHas KUcno-
Ta O4YeHb FMrpPOCKONW4YHa, T. €. crnocobHa oT-
HMMaTe MONeKynel BOAbl OT COB,ﬂ,MHeHMﬁ: npn
B3aMMOAENCTBMK C caxapom obpasyeTcs no-
pucTas yronbHas macca (a), a npu nonaga-
HWK Ha TKaHb Kannwm CEDHOﬁ KWMCNOTbl TKaHb
a obyrnneaetca (6)

Consras kucaora (HCl). AnxuMuku 3aMeTHIM, YTO MIPU NPOKAJIUBAHUN KeJe3-
HOro KyIlopoca ¢ IIOBAPEHHOM COJILIO BbIAeNdeTcd YAYILIUBLIA rasd, KOTOPLIHA Ha-
3BAJIA XJIOPOBOAOPOOM. PacTBOPUB e€ro B BOJE, OHH IMOJYUWJIH KHCJIOTY, KOTOPYIO
HA3BAJM COJAHOM KMCIOTOM.

PacrBopuMocTs rasoobpasHoro XJOpoOBOJAOpOJa B BOJEe OIpaHHYeHHAa, IO3TOMY
COJIAHOM KHCJIOTHI C KOHIeHTpamuell 6omee 36 % (mpm 20 °C) He OwIiBaer. KoH-
LEeHTPUPOBAHHAA COJIAHAA KHCJIOTA «JLIMHAT» HA BO3AYyXe: BBIAENAINIUNACA XJIOPO-
BOJIOPOJ, IIOTJIOINAsA BOAAHEIE IIapbl, o0pasyerT MeJbuallide KANeJbKH KHCJIOTHI.
CKRIAHKY C KOHIIEHTPUPOBAHHOM COJAHOM KHCJIOTOH HYYKHO OEePyKATh ILJIOTHO 3a-
KpBLITOM, MHAUe NOHMM¥KAETCA MaccoBas HoJd XJOPOBOAOPOJA B pacTsBope, a Bblje-
JAIOIHecs Tapbl BBI3BIBAIOT CHJIBHYI0O KOPPO3HWI0 OKPYIKAIOIUX MeTaJJIUIeCKHX
IIpeIMeTOoB.,

CosigHasA KHUCJIOTA COAEPIKUTCA B IKEJYIOYHOM COKEe M BBINOJHAET HECKOJbLKO
BasKHBIX (PyHKIu#A. OHA yUacTBYeT B IMPOIecce MepeBapPUBAHUA MHINU (AKTUBU3UDPY-
eT (hbepMEHTHI KeJyIOYHOro CoKa) MU UrpaeT poJib CAHHTAPHOIO KOpPJIoHA — yOuBaeT
MHOTHEe $0JIeBHeTBOPHBLIE MUKPOOBI, KOTOPBIE IIOAAAaloT B YKeJYA0K BMecCTe C IHIIeH.

HenymouHbslii COK BBIAEISETCA ViKe TOTOa, KOorJa Bhl HAUMHAETE MEepPe’KEBBLIBATH
numy. IlosToMy HCIOAL30BAHHE KeBATEJbHON PpPe3MHKHU HA TOJOAHLIA Keaymnox
OUYeHBb BPEAHO: IIPW OTCYTCTBUH ITUIIH BBIJEJAONIAACA COJMAHAA KHUCJIOTA PaspyIlmaer
CIUBUCTYIO 000JIOUKY JKeNyaKa.

Kucnotbl, ux coctae u HassaHus. Kncnortsel 6eCKMCNOpoOgHbIe U KUCNO-
poacoaepxawme. Uugukartopsl. Tabnuua pacrteopumocTu. CepHas u co-
NIAHAA KMCIOThbl, UX CBOWCTEBA U NMpPUMeEeHeHune
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MpoBepbTe CBOU 3HAHUS

1. Kakme BewecTBa Ha3blBaloTCA KMcnotamm? Ha kakue rpyrnsl MOXHO pasgenuTtb aToT
KNacc BewecTs: a) no pacTtsopumocTu; 6) No coaepXaHuw kKucnopopa?
2. ONanhTe xapaktepucTtuky docdopHOin KMCNoTel No nnady: a) ¢popmyna; 6) Hanu4ne Kuc -
nopopa; B) pacTBOPUMOCTb B BOAE; I') BaNl@HTHOCTb KWUCNOTHOrNO OCTaTKa.

NMpumeHnTe CBOU 3HAHUA

3. CpaBHuTe cocTaB a30THOW W a30TUCTOM KWCNOT. B Kakoi u3 aTtux KMcnoT maccosas
nons azota Bbiwe? OTBeT noarsepauTe pacHeéramu.

4. Kakylo ponk urpaeTt cofnsHas KucnoTa B rnpouecce nuiwiesapeHus? lNovemy aTy kuc -
NOTY Ha3bIBAKOT Takxe xnoposonopogHoin? lMpennoxute cnocod obpasoBaHua HazBaHWiA
6eCcKMCNOPOAHbIX KUCHOT.

MUcnonb3yinTe AONOMHUTENbHYIO UHPOpMaLUIO

5. Kakve cBOWACTBA CEpPHOW KMCNOTbl TpebyloT 4pesBbl4akiHO OCTOPOXHOro obpalleHus

c Heln? Kakum npaeBunom crefyer pykoBoACTBOBaTkLCs, pasbasnas cepHyto kmcnoty? lo -
yemy?

6. Kakne BeuwecTBa HasbiBAlOTCA WHAMKatopamu? [MpurotoBsre camMoOAenbHbI MHOMKA -
Top1 W onpepenuTe, COAEPXarcsl NI KACNOThl B BbIOPaHHLIX NPOAYKTax MUTaHWS.

§ 17. conn

Haubonee n3BecTHbiM npefcTaBuTent Knacca cosned — noeapeHHas conb NaCl.
E€ mMoXHO paccmatpuBaTb Kak NpPOAYKT 3aMelleHWs aToMa BOAOpOJa B COMSHOM
KUC/IOTE Ha MeTan/l — HaTpUM.

B cnyyae kucnopopcopepiKaliMx KWUCIOT, HanpuMep CepHOW, C [ABYXBaJIEHTHbIM
KucnoTtHbiM octatkoM SO 4 cBA3aHbl ABa OAHOBANEHTHbIX atoMa Bogopopa. lNpu
06pa3oBaHUM COMM OHW MOTYT 3amellatbcs AByms atomamu Hatpus: Na,SOy
Kakoe onpegeneHue Bbl MOXeTe NPEAsIOKWTb ONS Kfnacca conen?

CnoxHble BellecTBa, KOTOpPbIE COCTOAT N3 aTOMOEB MeTasyla N KNCNOTHOro ocrtar-
Ka, Ha3blBaloTCAd CONnAMM.

Yrober BeIBecTH (DOPMYJIY COJIM, HEOOXOAMMO 3HATH BAJEHTHOCTH KAK METAJLIA,
Tak M KUCJIOTHOrO ocraTKa. Hampumep, coctaBuM (opMyJy KalbIlueBoil conu goe
(hopHOIT KHCIOTHI:

: CamMogenbHBIH MHAMKATOD MOMKHO IPHTOTOBHTHL M3 CBEKJIBI, (DMOJETOBOM KaNyCcThl, YEPHHUKH,
BHUIIHN. BO3bMHUTE HEMHOI'O ChHIPbA (TOYHOE KOJHYECTBO HE HMEEeT 3HAUEHHA), M3MEILYUTE ero,
noJioskuTe B Kactpioaw u zanerdre 200 ma soawl. Kunnsature B Teuenme 2—3 muuHyT. Pacreop
mocje OXJasKAeHus NpodHILTPYHTE.
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1. 3anuinmemM pAZOM CHMBOJ MeTaJia ¥ (POPMYJIY KHCJIOTHOTO OCTaTKa:
CaPOy4

2. H&,!], CHMBOJIOM MeTaJljia M KHCJ/JIOTHBIM OCTATHOM PHMMCKHMH LEH(I)I)&MH oboszHa-

YHUM HX BaJJEHTHOCTH: I 101

CaPO,

3. Haiinéem HamMeHbIIee o0lllee KpPaTHOE MeXKAY 3HAUEHUSAMH BaJEHTHOCTH:

II III
Ca P04

4. Pasgenum HaunMeHbIIee o0Illee KpaTHOe Ha BaJIEHTHOCTH KayKJIO0M COCTABHOIl
yactu conu (TakuM oOpa30M MBI OIpPEJeIUM HUHAEKCHI AJIA HUX):

Caa(POy )

Eciu B cocTaB collM BXOAHUT HECKOJIBKO KHCJIOTHBIX OCTATKOB KHCJIOPOJCOHEpPIKa-
el KMCJIOTHI, MX 3alIUCBIBAIOT B CKOOKax. UMCIO KHMCIOTHBIX OCTATKOB O0O3Haua-
eTcs COOTBETCTBYIOIIMM HMHIEKCOM, KOTOPBIH B3aIlCchIBaeTcsa 3a CKOOKaMMH.

HaseaHnue coJu COCTABIAIOT M3 HA3SBAHUN KHCJIOTHOTO OCTATKA M METAJLIa, BXO
gAmero B cocras cosu. Hanpumep, coss cepHoil KucinoTel NSO, Ha3bIBAIOT «CYJIb-
hat HaTpUA», coab yroasHo# Kucaorsl CaCOy — «xapboHaT KaJbIUA», COJb (hoc-
(dopuoit kucinorel K3POy — «dochar xkamua» u 1. 4.

IlosHakKOMHMCA C Ba)KHEHMIIMMH INpPeJCTaBUTENAMH KJIacca COJe.

Xaopun marpusa NaCl. ITosapenmHas cob HeoOXonuMa A KH3HeAEATEJLHO
CTH OpraHM3Ma 4YeJjIOBeKa M »KMBOTHBIX. CyTouyHas HoTpeGHOCTH B3POCJIOr0 UejloBe-
Ka B HeH cocraBiader 10—15 r. lnurenbHoe cojieBoe TOJOJaHHWE MOKET IPHUBECTH
K rubein.

B mMemunmHe IIMPOKO HMCHOJb3yeTcA (uamosiormueckmii pacrsop — 0,9 % -HbIiA
pacTBOp XJIOpHJa HATPHUA B AUCTWIJIMPOBAHHOM BojJe (Takad KOHIIEHTpPAIUA COOF
BETCTBYET COAEPIrKaHMWIO COJIM B ILIa3Me KPOBHU YeJIOBeKa).

Xopujx HATPUsS MMeeT TPHUBHAJbLHOE Ha3BaHHE «II0OBapeHHAad COJb» (CHMHOHHMBI:
IHIIeBasd, CTOJOBAA cojab). HepegKo Ha NHIEBBIX YIAKOBKAX YKAs3bIBAETCA IIPOHE
XOKIeHNEe COoJH (KaMeHHAas, MOPCKAad) AN AobaBKM K HeH — HOAWPOBaHHAA, (PTO-
pUpoOBaHHAA M T. J.

Puc. 58. Kopannsi Puc. 59. U3BecTkoBas pakoBMHa MOJIOCKA
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B KynmmHApHU COJIb MCIIOJB3YIOT HE TOJb-
KO KaK BKYCOBYIO A00aBKy, HO M KaK KOH-
CepBaHT.

IloBapenHas cOJb ABIAETCA BaKHEHIIINM
CBIPDBEM XMMUYECKOH IIPOMBINLIeHHOCTH. I3
Heé mOoJydJaloT CcoAy, XJOp, XJOPOBOIOPOI,
THAPOKCHJ HaTPUA, MeTaJIH4YeCKUH HaTPUH.

Kap6onar kamsmua CaCOs. 9rto Beme-
CTBO — OCHOBHAadA 4YacTh HM3BeCTHAKAa, MeJa,
mpamopa. M3 kapboHaTa KaJabIUs B II0J3€M-
HBIX IIelepax 00pasyloTcs CTATAKTHUTBI M CTa-

JIATMHUTBEI.
Puc. 60. OCHOBHOE BELLIECTBO B COCTaBe Baxkayro ponb kapboHAT KabIus Urpaer
anyHol ckopaynsl — CaCOy B sKmMBOI mpupoge. OH BXOAUT B COCTAB Ha-

PVIKHOTO CKeJIeTa MOPCKHX 3BE3J, KOPaJJIOB
(puc. 58), pakoBUH MOJLIIOCKOB (prc. 59), maHnupeil MOPCKUX eKel U CKeJIeTOB MHUKPO
oprauusmoB. IlocTremenHO TBEPABIE OCTAHKH JKHBBIX OPraHU3MOB OIIYCKAIOTCA HA THO
M CKAaIlIMBAIOTCA TaM, IpeBpalllasich B 3ajlie;KU H3BeCcTHAKa M Mpamopa. Kapbonat
KaJabIlUsl — 9TO IJIaBHAS COCTABHAA YaCTh JKeMUyra M SAHYHOH cKopaynse!l (puc. 60).
B npoMBINIIeHHOCTH M3BECTHAK CJYKHT CBIPBEM B IMPOM3BOJACTBE HETralléHOIl M3
BeCTH, IleMeHTa, KapOuga KaJabIHd.
®ochar kaxemua Cag(P0Oy)s. 1o TBEépOE Gesloe KpUCTALIMYECKOe BelllecTBO, He-
pacTBOpuMOe B Bojae. B semMHOIT Kope (ocdhaTr KarbIud BXOLHUT B COCTAB TAKWUX MHUHE-
pajnoB, kak (pochopHUThl U AllaTUTBLI. JTa COJIb — IVIABHBIA MaTepuas KocTeil u 3y6oB.

@i Conu. ®opmynsl U Ha3BaHWUa conen. Xnopup HaTpus, KapboHaT Kanbuus,
{ docdaTt Kanbums: HaxoXaeHue B Npupoae U npuMeHeHue

MpoBepbTe CBOM 3HAHUSA '

1. Kakme coegMHeHMsa Ha3bIBAIOTCA CONAMKU?

2. Coctasere Gopmynbl CONEN HATPWS, KalbUWA W alioMWHMA a30THOW, cepHol 1 doc -
dopHoi kucnoT. Micnonsdys Tabnvuy pacTBOPMMOCTW, ONpeaennTe, Kakue CoNnM pPacTBO-
pumMbl B BOAE.

3. N3 npeanoxeHHoro nepeqHs BbibepuTte GOPMYNbl OKCWMAOB, KMCNOT WU conei: H ,S,
KCI, S04, FeO, N,O5, Cuy(PO4),, Cu,0, P,Og5 HgPO,. lNpuBeguTte HaszsaHua BCex
BELLECTB.

4. OxapakTepuayiTe pacnpocTpaHEHHOCTb xopuaa Harpusa B npupope. Kakue obnactu
MPUMEHEeHUSI 3TOW COMM Bbl MOXETE Ha3BaTb?

NMpumeHnTe CBOU 3HAHUA

5. Kakne npupogHbie pa3HoBuaHocTh kapboHata kanbumsa Bbl 3HaeTe? Kakylo ponb urpa-
€T 9TO COeAVHEHWE B XWMBOW U HEXMBOW npupoae?

6. PaccuuTarite MaccoByio OONIO KanbUWs B xiopuae, Hutpate u docdare. Pacnonoxurte
3TW CONM B NOpsAKe BO3pacTaHua mMaccoBoW gonu metanna. Oxapaktepu3yinTe pacTso -
PVYMOCTbL 3TMX CONEl B BOAE.

=
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Ucnone3yiTte AONONHUTENbHYIO UHOPpMAaLUIO

7. B OCHOBE Kakux NUTepaTypHbiX MPOU3BEOEHWIA NEXAT CIOXEeTbl, CBA3aHHble C MoBa-
PEHHOW CONBIO? HaCKONLKO NMpaBu/ibBHO aBTOPbLI ONUCany CBOWCTBA 3TOr0 coegnHeHus?
8. Y10 Takoe ConsiHoW B6yHT? Cpenaiite coobuwexHne o ConaHom ByHTe 1648 .

§ 18. KOJIMYECTBO BEIIECTBA.
MOJISIPHASI MACCA

MNpegmMeToM U3yyYeHUs XUMUKU ABASIOTCS BewecTBa. A B KakKuMX eduHWLax oTMme-
pPsATb NopuuK Bewiectsa?

VYnobHO OTMEpATH MOPIMH BEIecTBa B eJUHUIIAX

MacCbl — MHJJIHI'paMMax, 'paMMaXx, KHJOI'paMMax.
Mo:HO CcYHTATH YMCJO JacTHl, — YHCIO0 aTOMOB,
MOJIEKYJI, MOHOB — B IIOPIIUH BeIlecTBa. ¥ UYEHBIE

HAILIH CI0oco0, KOTOPBIM IIO3BOJIIET CBA3ATH MACCY
¥ 9HCJIO YacTHI], o0pasyloinux BemmecTBo. OKaszajocs,
uyTO Macca BellecTBa B IpaMMaxX, YHCJIIEHHO paBHASd
ero OTHOCHUTEJNIEHON MOJeKyJApHONW Macce, Bcerja
oyamer cogep:xars 6,02 - 1023 YACTHI] 9TOTO BeIllecTBa
(MoJIeKyJI, aTOMOB WJIH MOHOB).

Hamnpuwmep:

*« B 34 T cepoBOJOPOIA COIEPIKHUTCS 6,02-1023
MosekyJ cepoBomopoga (M. (HoS) = 34);

* B 64 r cepuucroro rasa cogepskurca 6,02 - 1073
mojyerysa aroro raza (M (SOy) = 64);

e B 98 r cepHOIl KUCIOTHEI copep:urca 6,02 - 1609 Amepneo Asoragpo (1776—1856)
moJsiekyJs cepHoit KucioTel (M(HsSO0,) = 98).

Yucao 6,02 - 10?3 masbiBaroT umMcaOM ABoragpo B 4ecTb HUTAJbAHCKOTO YUYEHOIO
Awmeneo Aporaapo. OmHo xapakTepusyeT 0COOVI0 BeJIMYUHY, HA3LIBAEMYIO KOJUYE
CTBOM BeIIeCTRBA.

KonuyecTBO BewecTtea — 3TO MopuUUA BELLECTBa, coaepxkauwias onpenengH-
HOE 4YMCNO YacTuL, (aToOMOB, MOJEKYs, UOHOB).

Jra ¢usuuecKasa BeJauuYnHA 0OO3HaUYaeTCA JIATUHCKON OYKBOW n M U3MepsAeTcA B
MOJIAX.

Monb — 3TO KONMMYECTBO BellecTBa, coaepxauiee 6,02 - 1023 yacTuu (aTomoB,
MOJEKYN, MOHOB).
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CJIEJJ;OB&TGJILHO, qHCJIO ABOI‘&J],pO IHOKa3bIBaeT, CKOJBKO YacCTHIl COAepHHTCH
=1,
B 1 mosb BelmecTBa, a 3HAYUT, UMeeT PasMepPHOCTH 1/MOJIL, HJIH MOJB

N4 = 6,02 - 10?3 moms

KonnuecTBO BemecTBa MOKeT OBITH KAK 0oJbime 1 MOJb, TAK WM MeHBIIE. YTOOBI
pacCCUYMTATEL KOJHMUECTBO BelllecTBa, HYMKHO YMCJIO ero YacTHUI] pasiejUThL Ha YHCJIO0
Agporagpo.

=,
Ny

rze n — KOJWYEeCTBO BelecTBa (MoJsb); N — umcyo gactui; Ny — 4ucio ABoOragapo
(Mom._l).

ITpu nmcbMe CI0BO «MOJIb» IIOCJIE YHUCTIA HE CKJIOHAETCH, A IIOCIe YHCJIIUTEJIbHO
ro MJW B TEKCTe CKJIoHgeTcs. Hampumep, mMuUimeTcsa «2 MOJb BOABI», HO «CKOJBKO
MoOJIeli BOOBI?» HJIH «B OJHOM MOJE BOIBI».

HamomHmMM, Macca BeIIecTBA B IpPaAMMAax, YHCJIeHHO PaBHAA OTHOCHUTEJIBHOH MO
JeKyJIApHOU Macce, comep:xur 6,02 - 10°° YACTHI[ U COOTBETCTBYET OJHOMY MOJIIO Be-
mectBa. Tak, 18 r Bogser coorBercTBYIOT 1 MOaBL sTOro BemiectBa. A 36 r Bogei? Ko-
HEYHO jKe, 2 MOJIb BOAbI. UTOOBI HAWTH IIOCJeAHEe YUCJI0, Bbl pasmenunu 36 na 18,
T. €. BBIMOJHHUJIM MaTeMaTHUecKoe AeliCTBHe, COOTBETCTBYIOIIee (PopMyJie

m
n=—
M

B sroii Qpopmyne M — (pusnmyecKasd BeJHYMHA, KOTOPYIO HA3BLIBAIOT MOJISPHON

MAacCO¥H BeIlecTBa.
Macca oJHOTO MOJISI BEIECTBA HA3BLIBAETCHA MOJAPHOIL MACCOLL.

MonspHasa mMacca, BblpaXeHHad B I/ MONb, YUCNIEHHO paBHa OTHOCUTENbHOMN
MOJIEKY/IAPHOM Macce BellecTBa.

Ilpu npoBeseHHM BBIUMCIEHHUII (HanpuMmep, IIPHU pellleHWH 3ajad) mHorjga ymobHOo
OIlepHUpPOBaTh KPATHBIMH €JUHUIIAMY HN3MePeHHs KOJMYEeCTBA BeIlecTBa M MOJSADPHON
maccel. Hanpumep, 16 000 r raza merana CH; (16 kr) cooreercrByior 1000 mosb
BemecTBa, uam 1 Kmoab. ClemoBaTellbHO, KHJIIOMOJIApHASA Macca 3TOr'0 BelllecTBa
16 Kr/ KMoJb. BEIUHMCINM KOJHUYECTBO BeI[eCTBA, KOTOPOE COOTBETCTBYET NOPIIUH
MeTaHa maccoii 4 Kr:

n(CH,) = m(CHy) _ 4 Kr
477 M(CH,;) 16xr/ xMoms

CyIecTBYIOT U APyrue eIMHHUIILI KOJWYEecTBa BeIlecTBa M MOJAPHON MaccChl: CO-
OTBETCTBEHHO MMOJIb (MUJJIUMOJE) U MT / MMOJB (MHJIIAMOJSIPHAS Macca). Borume-
JIUM KOJIMYEeCTBO BEI[EeCTBa, KOTOPOE COOTBETCTBYET HABECKe cepbl maccoit 96 wmr:

S m(S) _ 96 mr
M(S) 32wmr/MMoJab

= 0, 25 kmoap, uau 250 mosb

= 3 mmoub, nim 0,003mo0b
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3Had KOJHUYECTBO BellecTsa, JerKko pacCciuTaTb YHCIIO MoJIell aTOMOB XMMHUe-
CKHX dDJIEMeHTOB, BXOOAIIIMX B COCTAB BellecTBa. Hanpnmep, B 3 MOJIB cepoBooopoaga
HoS comepsxurca 6 Mosb aTOMOB BoZOpoja U 3 MOJb QTOMOB CEpBI:

n(H) = 2n(HsS) = 2+ 3 moas = 6 mMoab
n(S) = n(HS) = 1+ 3 monb = 3 MoJb

Heobxogumo HayuuThbcsa pemiatb u obparHyio 3agauy. Ilnasa Toro urobbl ompene
JIATh, KaKoe KOJWYecTBO BemlecTBa ammuaxka NH cogepsxuT 15 Moab aTOMOB BOJO-
pona, HYXHO BBIIOJHHUTH TaKHEe BBEIYUCIIEHUA:

n(NHg) = %n(H) - % .15 Mo = 5 Mous

Taxkum obGpasoM, K HH(pOpMAIINH, KOTOPYIO HeceéT XMMHYecKasa (Qopmynaa, mgobda-
BUM cJjeayioiiee: GopMyJia IIOKas3blBaeT KOJIHUYECTBO BellleCTBa, paBHOe 1 MOIb.

Yucno Asoragpo. KonuyectBo BewectBa. MongpHas wmacca. Monb.
Kunomons. Munnumons

MpoBepbTe CBOM 3HAHUSA

1. Y10 HasbIiBaAlOT KONWYECTBOM BeuwlecTBa? B kakmx eguHuuax vuamepserca ata pusn-
yeckas BenuyuHa?

2. Y7o npepctaBnset coboin ymcno Aesoragpo? Kak B3anMMOCBSA3aHbl KONMHECTBO BELUE -
cTBa W 4mcno Asoragpo?

3. Kakoe konu4ecTBO BelwlecTBa aTOMOB KaX[Oro XWUMWYECKOro 3nemeHTa COAepXuT
1 monb BewecTs, dhopmynsl kotopbix: SO 5, HzPO, Fe,05, Ca(OH),?

Y

4. He BbinonHss pac4éToB, pacnonoxute ¢GopMynbl BELECTB B Nopsake Bo3pacTaHus
monspHbix macc: NaCl, AgCl, HCI, KCI.

5. Kakoe konuyecTBO BelwiecTBa coctaBnsaeT: a) 5,6 r rugpokcupa kanua KOH; 6) 9,6 T
cepbl S; B) 5,85 Mr xnopuga Hatpus NaCl?

6. Kakoe konuyecTBo BelulecTBa cocTtasnawT: a) 1,806- 10 23 Monekyn osoHa Og;
6) 1,204 - 10?4 monekyn yrmekucnoro raza CO o; B) 12,8 r cepHuctoro rasa SO 5 r) nop-
umsa metaHa CH,, copepxaiian 6,02 - 1022 gromos ymepopga; a) nopuus Boabl H 0, co-
nepxawas 3,6 - 1024 atomoB Bopopoaa?

7. OOHO 13 coeauHeHUIn a30Ta ¢ KUCIoPoaoM konundecteom sewectsa 0,2 mons nmeert
maccy 6 r. Onpegenute MONSIPHYIO Maccy u ¢GopmMyny BellecTsa.

A

J

Ucnone3yinTte AONONHUTENBHYIO UHQOPMALUIO

8. Npeonoxute dopmyny ona pacyéra Maccbl BELECTBa, eC/iv M3BECTHO YMCI0 ero Mo-
nekyn.
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§ 19. MoagPHBIN OBBEM TA30B

B 1811 r. Amegeo Asoragpo ccopmynnposan 3akoH: «B pasHbix obbeémax
pas3/iMuHbIX ra3oB MPU OAUHAKOBbLIX YC/IOBUAX COLEPXKUTCS OAMHAKOBOE YWUCNO
monekyn». Kak MOXHO copMynMpoBaTb 3TOT 3aKOH Haobopot?

Y Bac DOJIXKHO IIONYYHUTHCA cleAyiolee yTBep:kiaeHHe: «OIMHAKOBOE UYHCJIO MO-
JIEKYJI pasHBIX Ta30B IIPH OAMHAKOBBIX YCIOBHUAX 3aHNMAaeT OJWUHAKOBBIN 00BEM».

Kakoil o0pém zaiimér 1 monap Jrroforo rasa Ipy yCIOBHAX, KOTOPBIE Ha3LIBAIOT
cA HOPMAABLHBIMH (H. v.): Temmeparype 0 °C u maBiaenunm 760 mm pr. cr.? Taxk xak
1 moiss JHOGOTO BelecTBa, B TOM YHCJIE rada, COMEPIKUT OJLUHAKOBOE UHCIO MOJE
KYyJI, JIOTUYHO IPEANOJIOMKUTE, YTO DTO KOJUYECMmE0 Geuwecméa Ja1006020 2a3a npu
00UHAKOBbLX Yca06UuAX 6ydem 3anumambsb 00uH U mom Jce 00sém (caefcTBUe 3aKOHA
Aporanpo). 9ty (pU3HUYECKYI0 BeJUUYHMHY HA3LIBAIOT MOJAPHBIM 00bEMOM M 0003Ha
qaioT V. MonapHberii 00béM paBen 22,4 1/ MOJb IPH HOPMAJBHBIX YCIOBHAX.

Vin = 22,4 1/ moas

Kaxkoil 0o0béMm 3aiimyT 2 MoJb J00oro rasza (H. y.)? OueBupso,
22,4 n/mons-2 mMoas = 44,8 n

Kaxkomy koinumdyecTBY BellecTBa (H. y.) coorBercTByioT 67,2 11 rasa? Pasymeercs,
67,2 n/22,4 n/wmoas = 3 mons. CiieoBarenbHO,

v

n=—
Vi

B HeKOTOpPHIX caydadaX yAOOHO OIEPHUPOBATH KHMJIOMOJAPHBIM HJIH MHUJIJIHUMOJIAP-

HBIM 00BEMOM rasa. ITH BeJUdIUHBI coorBeTcTBeHHO B 1000 pas Goasme mw B 1000

pas MeHbIlle BeJU4YUHbI 22,4 11 / MOJb. ¥YUUThI

( | Bas, uro 1000 x cocraBasior 1 M3, aBlaua

Y || comepsxuTca 1000 M1, KHJIOMOJAPHBIA 00BEM

paBen 22,4 M3/RMOJII:, a MUJIIUMOJAPHBINA —
22,4 M / MMOJIB.

W3 zaxkona ABoraJjpo BBITEKaeT eNlé OJHO
CJIeJCTBHE: OMHOWeHUe macc 00UHAK08bLX 00%
éMOB PA3NULHBLX 20308 NPpU 00UHAKOBLLX YCJLO-
BUAX PABHO OMHOWEHUIO UX MOJAPHbBLX MACC
(IOCKOJBKY B paBHBIX 00bEéMaX razoB IIPH OIU-
HAKOBBIX VYCJIOBHAX COJIEPKUTCA OAWHAKOBOE

I! \ / YHUCJIO MOJIEKYJ H, CJIegoBaTeJIbHO, OJHMHAaKOBOE

YHCJI0 MOJie).

o 7
M (raza 2)
asa = —
Dy, rasy 1(r 2) M(rasa 1)

Puc. 61. CobupaHue rasos MeTooom

BbITECHEHUA BO3OyXa:. 8 — ecnv M
raza MeHbiue 29: 6 — ecnu M rasa rae M (rasa 1) — wmosApHaa Macca rasa 1;

6onblue 29 M (raza 2) — moasipHas macca rasa 2.
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Bemmuwna Dy, pazy 1 (rasa 2), paBHas OTHOIIEHWIO MOJISPHBIX Macc rasos, Ha-
3BEIBAETCA OTHOCHTEJIBHOH IIIOTHOCTHIO OAHOTO rasa Io JAPYyroMmy rasy.

OnHa nokasbIBaeT, BO CKOJIBKO pa3 OAUH ra3 TdAXKeJiee WM Jierde Jpyroro, u He
nMeer pasmepHoctu. Hampumep:

Dg, (rasa) = M (rasa)/ M(O3) = M(rasa)/ 32
Dy, (rasa) = M(rasa)/ M(H ) = M(rasa)/2
Dy (rasa) = M (rasa)/M (Bosn.) = M(rasa)/29

Yare Bcero B KauecTBe rasa [JIsd CPpaBHEHUA BBIOMPAIOT BOIOPOA WX Bo3Ayx. Tak
KaK BO3AYX IpeAcTaBIAeT co0Oi cMech rasoB (B IEepBYIO ouepeab as30Ta M KHCJIOPO-
na), TO IJIA HAXOMKAEHUS OTHOCUTENbHON IJIOTHOCTHU Tas3oB IO BO3AYXY HMCIIOJb3YIOT
ero CpPemHIO MOJIAPHYI Maccy, KOTOPYIO ONPeNesAioT AJA YHCTOr0 CYXOro BO3gyXa
obbpémom 22,4 jg. Ora macca pasHa 29 r / moas. IlIoTHOCTE Tasa Mo BO3AYXY YUWUTHI-
BaOT IIpU BbiOOpe crocoba cobupaHmusa rasoB B J1abOpPATOPHH.

Eciu monspHaa Macca rasa MeHbIne 29, ero cobuparT cnocoO0OM BBITECHEHUA
BO3AyXa B INEPeBEPHYTHIH BBepx AHOM cocyxn (puc. 61, a). Ecam monapHasa macca
rasza Oouibirie 29, To ero cobuparmT croco0OM BBITECHEHHSA BO3AYXa B COCY[, pacIio-
JIOJKeHHBIN BHU3 AHOM (puc. 61, 6). |

=

3akoH Aporagpo. MonsipHbiii 06bEéM razor. OTHOCUTENbHAs MJIOTHOCThb
opHOro rasa no apyromy rasy. CnocoGbl cobupaHusi ra3oB BbITECHEHUEM
BO3AyXxa

MNpoeepbTe CBOM 3HAHUA

1. Kakve ycnoBusa HasbiBalOTCA HOPMaNbHbIMU?
2. ChopmynupyinTe 3akoH ABOragpo W CNeAcTBWMA, BbiTEKAlOLWMe M3 9TOro 3akoHa.
3. Kakyio vHdopmMaumio Hecét dopmyna razoobpasHoro BellecTsa?

1

4. Kakoe Konnm4ecTBO BeLLEeCTBa (H. y.) COCTaBNAOT yka3aHHble OObEMbI Pa3NnyHbIX ra3os:
a) 11,2 n kucnopopa; 6) 5,6 n metana; B) 896 mn cepoBogopona; r) 1 m SYI'J'IEKHCHOFO
raza? VIameHATcA N1 OTBETHLI, €CNY B YC/N0BUMW 330aHWA He yKa3biBaTb Ha3BaHWA ra3os?
5. Halipnte nnoTtHocTh (maccy 1 n) cneaylowmx rasos (H. y.): a) yrnekucnoro rasa CO »;
6) cepHuctoro rasza SO,; B) ammuaka NHa; r) metaHa CHy.

6. Hanpgute nnoTHOCTbL Kucnopoga: a) no sogopoay; 6) no Bo3ayxy.

7. OpHO 13 raszoobpa3sHbiXx coeguHeHWin yrnepoga ¢ KWUCnopoaom maccoi 6,25 r 3aHu -
maeT (H. y.) obbém, paBHblil 5 n. Onpepenute MONSPHYIO Maccy COefuHEeHUSN.

8. PaccuutaiiTe konn4ecTBO BellecTBa, Maccy W 06bEm (H. y.) mopumu azota N o, co-
nepxaweii 9,03 - 1023 atomos asora.

9. Kakasi macca yrnepofa COAepXUTCH: a) B 2 MoNb yrnekucnoro rasa; 6) 8 67,2 n yrap -
Horo raza CO (H. y.); B) B 13 mr auetuneHa CoHy?

10. PacnonoxuTe rassl B nopsagke BO3pacTaHus KX MAOTHOCTU (H. y.): HeoH Ne, cepHu -
ctbiih raz SOy, metan CHy, dtop Fp, ammuak NHj.

- 7

Ucnone3yinTe AONONHUTENBHYIO UHPOPMALIUIO

11. MoaroTtosbTe COOBLIEHNE O XU3HW N aeaTensHocTk A. ABoragpo.
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§ 20. PACUETBI
IO XUMWYECKIM YPABHEHUSIM

YpaBHeHWE XUMUUYECKOM peakuuu MoKasblBaeT:

— Kakue BellecTBa BCTyNaloT B peakuuio U Kakue obpasyiorcsa (kadecteeHHas
T XapaKTEPUCTHKA);
— KaKOBbl KOJIMYECTBEHHbIE OTHOLLEHWA PeareHTOB M NPOAYKTOB peakuuu (Konu-
4YeCcTBEHHas XapaKTepuCTHKa).
MO>KHO NPeAnoNoXWUTb, YTO YPaBHEHWS peakuuW NO3BONAIOT paccyuTaTb Maccy,
06bEM M KOMMUECTBA BELLECTB peareHToB M npofyktoe peakuuu. Kak ato cpenatb?

I pacuéToB MO YpABHeHUAM XHMHUYECKHX pPeaKIIMil MOMHO MCIOJIb30BATH, HA-
npuMep, TaKoil aJropuTM.

1. IIpoBecTu amaiu3d TEKCTA 3ajJauyud U HATIATHO ODOPMHUTH €€ yCIOBUA, YKA34aB,
4TO OAHO U 4TO Tpedyercs OIpelesUThb.

2. 3amnmcaTh ypaBHeHHe XMMHUYECKOH peaKIIMU M OIpelesIUTh KOJUUecTBeHHbIe CO-
OTHOIIIEHUSA €€ YYACTHUKOB, OPUEHTUDYACH Ha KOI(D(PUIHUEHTHI B YPaBHEHUH.

3. Paccuurarh KoJMYecTBA BeIECTB YYACTHUKOB peakIluM, IPHUBeIEHHBIE B yC-
JIOBUM 3ajaduM, II0 Macce HJIN O0BEMY.

4. Hag gopMyaiaMB MCXOIHBIX M HCKOMBIX BEIECTB 3allMCATH W3BECTHBIE M He-
M3BeCTHBIe KOJHMYecTBa BeIlecTB (X MOJIb).

9. Paccumrarh MCKOMOe KOJMHYECTBO BEIeCTBA IJIA 3aJaHHOTO YCIOBHUEM YUACTHHUKA
pPeakIuy U IIepeBEeCTH €ro B Maccy WiaH o0BEM cOryiacHO TpefOBAHUAM YCIOBUSA 3a/ladu.

6. Sanucars OTBET, HMCIOJL3Ys COOTBETCTBYIONIVIO CHUMBOJHKY M pPasMepHOCTH.

IIponsutiocTpUpyeM HECKOJBKMMH NPHMepPaMH aJI'OPUTM pellleHHsd 3ajad Ha pae
YET 10 XUMHUYECKHM YPABHEHUIM.

Sagaua 1. Kaxoil o6béM Bogopona (H. v.) MOKHO IIOJYYHUTL IPH B3aUMOEHCTBUU
nmuaKa Maccoit 13 r ¢ comsmon kucaoroit HCl, eci B pesyiasTraTe peakiiuy, KpomMe BO
mopona, obpasyerca xiaopuj nuaKa ZnCly? K xakoMy THIy OTHOCHTCA 9Ta PeaKkmua?

Jdano: Pemenue:

m(Zn) = 13 r | 1. CocraBuM ypaBHeHHE peaKIIHMH H IIPOBEIEM ero KoJude-
CTBEHHBIN aHAJIU3:

V(Hs) — ? |

Zn + 2HCl = ZnQ, + H,

1mons 1 moas

2. PaccuuTaeM KOJIHYECTEO BEIECTBA IHHKA, BCTYIHBIIEr0 B PEAKIHIO:

n@n) = m(Zn) _ 13r
M(Zn) 65r/Mons
3. Hag Qopmyrnoil MUHKA B YpaBHEHMM pPeaKIMH 3alullleM HaiJeHHOe KOJHude-

CTBO BeIeCTBA ITWHKA, a KOJHWYECTBO BeIllecTBa HaJA (OpMYyJa0H Bomopoaa 0003HAUUM
yepes Xx:

= 0,2 Mmosan

0,2 mosb X MOJIb
Zn + 2HCl = ZnCL + I

1 MmonB 1 moan
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4. VI3 ypaBHeHHsA peaKIIUH CcJeayeT, UYTO KOJIMYeCTBO BellleCTBa BOAOPOJa PaBHO
KOJMYECTBY BeIeCcTBa IUHKA:

n(Hy) = n(Zn) = 0,2 moxas
5. Berumcaum o6bEéM Bogopona (H. v.):
V(Hg) = n(Hy) -V, = 0,2 mons - 22,4 1/ mons = 4,48 1

Oreet: V(Hy) = 4,48 11; peaknusa 3aMeIeHusd.

3amaua 2. Kakue maccer xnopupa skenesa(Ill) FeCh u murpara cepebpa AgNOg
BCTYIIWJIN B PeakIuio o6MeHa, B pesyabTare KOTopoil obpasoBasocs 17,22 r xmopuga
cepebpa AgCl m murpar xenesa(Ill) Fe(NQ)3?

Jdano: Pemenue:

m(AgCl) = 17,22 r | 1. CocTaBuM ypaBHeHHe DEAKI[MH W ITPOBEIEM ero KOJM-
4YeCTBEHHbBIN aHAIN3:

m(FeClg) — ?

m(AgNOg) — ? FeCl; + 3AgNO; = 3AgCl + Fe(NOs )

1 Mmoas 3 MOJIB 3 MoJIB

2. PaccunTaemM KOJHUYECTBO BEIECTBA XJopuma cepebdpa:

m(AgCl) 17,22¢

n(AgCl) = =
M(AgCl) 143,5r/morab

= 0,12 moub

3. Hag dopmymoit xaopuma cepebpa AgCl B ypaBHeHWHM peakIIuHU 3aluIleM
HaZleHHOe KOJHMYeCTBO BellecTBa xJjopuza cepebpa AgCl, a KoamuecTBa BellecTB
xaopupa sxenesa(Ill) FeCl; u murpara cepebpa AgNO; 0603HAYMM COOTBETCTBEHHO
yepes X U y:

XMOJIb Y MOJB 0,12 mons
FeCl3 + 3AgNO3 = 3AgCl3 + Fe(NOg3)3
1 Mok 3 MoJTb 3 MOJb

4. Ilo ypaBHEHHIO peaKIU¥ KOJHUYECTBO BelllecTBa HUTpaTa cepebpa paBHO KO-
JINUECTBY BeIleCTBa XJoOpuia cepelpa:

n(AgNOg) = n(AgCl) = 0,12 moub
5. Berumeaum maccy HuTparta cepebpa:

m(AgNO3g) = n(AgNO3) - M(AgNOg) = 0,12 monp-(108 + 14 + 16-3) r / Moub =
= 0,12 mons- 170 r / moas = 20,4 r

6. Ilo ypaBHEHHIO peaKIUU OIPEAEJHM, YTO KOJHYECTBO BEIIECTBA XJIOPHIA
kejyesa(Ill) B 3 pasa MeHbIIe KOJIMUeCTBa BelllecTBa XJiopujaa cepebpa:

n(FeClg) = én(AgCl) - %—0,12 e =008 moms

7. Paccunraem maccy xjaopupga xenesa(lll):

m(FeClg) = n(FeClg)- M(FeClg) = 0,04 mons- (56 + 35,5-3) v/ Mmonb =
= 0,04 moxap-162,5 r/ moans = 6,5

OtBer: m(AgNO3) = 20,4 r; m(FeClg) = 6,5 r.
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3amaua 3. Haiigure o0beéM Kucaopoga (H. y.), HeoOXOAMMOr0O [IJis CropaHu:A
270 Mr amqIOMBHHS, ¥ KOJHUYECTBO 00pasOBABIIErocs B Pe3yJbTaTe PeaKIIUH OKCHIa
amomuaua AlbOz. K KakoMy THIIy OTHOCHUTCA 3Ta peaknusa?

Hdano: Pemenue:

m(Al) = 270 mr 1. CocTaBUM XUMHUYECKOE YPABHEHHWE W TPOBENEM ero Ko
JUYECTBEHHBIN aHAJIN3:

V(0Og) — ?

n(A1203) =iy 4A1 + 302 = 2A1203

4 MMONBE  3MMOIBL 2 MMOJb

Ob6pamjaem BHMUMAaHHWEe Ha TOT (PAKT, UTO Macca AJIOMHUHHS B YCJIOBHHW 3aJauu
nana B musumurpammax. CrnemoBaresibHO, 3TOM Macce COOTBETCTBYET KOJIMYECTBO Be
mecTBa B MHJJIMMOJAX, a 00bEM rasoB B MUJLIMIATPaX.

2. PaccuuTaeM KOJHNYECTBO BeIECTBA AJIOMUHWI:

n(Al) = m(Al) _ 270 mr
MAl) 27 mr/MMonb

3. Hag gopmysioii alloOMUHUA B YPaBHEHUHM PEaKIIMU 3allUIleM HalJeHHOe KOJH-
YeCcTBO BelllecTBa AJIOMHHNSA, a KOJHYECTBa BellecTB Kuciaopoza O u oKcuza amio-
muaua AlyO3 0603HAaYMM COOTBETCTBEHHO 4Yepe3 X H Y.

=10 mMMmMoIB

10 MmoaB X MMOJh I MMOJTE
4A1 =+ 302 = 2Al 203

4 MMOJIB 3MMOJIE 2 MMOJIBL

4, TIo ypaBHEHMIO PEAKIMU KOJMYECTBO BEIIECTBA KUCIOPOAA PABHO /4 KOJIU-
JecTBa BelllecTBa aJIOMHHMA:

n) = %n(Al) = 4§ -10 mmoan = 7,5 MMOJIb
5. Berumecnum o6béM Kucaopoza (H. v.):

V(0g) = n(0s)-V,, = 7,5 Mmmoab - 22,4 M / MmMoss = 168 ma

6. ITo ypaBHeHMI0 peaKIHH KOJWUYECTBO BeIleCTBA OKCUIA AJIOMUHUA B 2 pasa
MeHBIIe KOJH4YeCTBa BellleCTBa aJIOMHHHA.

n(AlyO3) = %n(AI) = ;—-10 MMOJIb = B MMOJIb
Oteer: V(0Oy) = 168 mu; n(AlyO3) = 5 MMoJIb; peaKnuUd COeIUHEHHS.

HaxoxpeHue konu4yecTea BeWecTBa, Maccbl unu o6béma rasa (H. y.)
no XMMW4YeCKOMY YpPaBHEHUIO

| lpoesepbre CBOU 3HAHWUSA

1. Nepeuyncnnute AENCTBUA, KOTOPble HeOOX0AMMO COBEPLUWNTbL, YTOObLl paccyMTaTts mMaccy,
0b6bEM raza Mnu KONMHYECTBO BeLEeCTBa NpoAykTa peakuum Nno Macce peareHra.

2. MNepeyucnute OENCTBUA, KOTOpPble HEOGXOAMMO COBEPLUWTL /1 pacyéra Macchl, o6b -
éMa rasa unm KoJMYecTBa BelecTBa peareHta no 06bEmy razoobpasHoOro Npoaykra pe-
akumn.
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b

3. Kakon 06bém Bogopoaa (H. y.) noTpebyetcsa ans peakumu 3ameuleHms ¢ 480 kr okcu-
na xenesa(lll) Fe,05? Kakoe konuyectso seulecTsa Boasl o6pasyerca npu atom? Yurure,
4YTO B YCMOBMWM Macca BeLUecTBa JaHa B Kulorpammax, cnefoBaTenbHOo, pacyéT konudye -
CTBa BELLECTBA BegUTe B KUNOMOJAX, a 06bEM paccyuTbiBainTe B KyOGUYECKMX MeTpax.
4, He npou3BoAs MUCBMEHHBLIX BbIMWCIEHWIA, YKaXuTe, Kakoil 0O6bEM yrnekucnoro rasa
1 Kakoe KONMYecTBO BellecTBa HerawéHon nssectn Cal obpasyeTtcs npu obxure 2 mMofib
kapboHata kanbums. YpaBHeHne peakuuu:

CaCO, = CaO +CO,!
. J

MUcnonb3ynte AONONHUTENBHYIO UHPOPMALIUIO

5. Mpu naydesnn § 10 Bbl BbINOHANK NabopaTopHbIA OMbIT N0 B3aUMOAENCTBMIO PACTBO-
pa egkoro HaTpa U cepHow kucnoTsl. MNMpuaymante U pewmnTe 3agady, B YCIOBUWM KOTOPOW
OAHO KONWYECTBO BeLLecTBa eAKOro Hatpa, a TpebyeTcs HalTW MacCy CEepHO KUCNOTI,
BCTYNUBLLEN B peakuuio.

6. Mpwn nayyseHnn § 10 Bbl BuINOAHANM NabopaTOPHLIA ONbLIT MO B3aUMOOEACTBUIO PacTBo -
pOB enkoro Hatpa u cynbdgara xenesa(lll). MNpuaoymainte v pewute 3agady, B YCNOBUKU
KOTOpPOW pJaHa macca egkoro Harpa, a Tpebyetca HaWTKM maccy npopearwpoBasllero c
HUM cynedara xenesa(lll).

7. MpuaoymaiiTe N pewwvTe 3agady Ha HaxoxpaeHue ob6béma kmcrnopoga (H. y.), BblOEIMB -
Lerocs rnpw KarannuTM4eckom pasnoxeHuu nepokcuaa sogopopa Ho0,.

v

S 21. BOJIA. OCHOBAHUS

Mmapoccepa — BogHas obonoyka 3emnd, KoTopas BK/o4YaeT B cebs BClO Xu-
MUUYECKW He CBSA3aHHYIO BOAY: >KUAKYIO, TBEpAyl, rasoobpasHyto. Mouemy xu-
MHUYECKW He CBA3aHHYylo?

B mpupome XMMHYeCKH CBi3aHHAd BOJA NPHUCYTCTBYET HE TOJBKO B JKHUBBIX Op-
raEusMax, HO U B DasJIMYHBIX MHUHepanax, Hanpumep B rumce (CaSQ . 2H,0), mu-
pabunure, unu raaybeposoit conu (NapSO4-10H50), u ap. Takasa Boma He y4YUTHI-
BaeTca B 00béMe rumpocdepsl.

W3 Kypca reorpaduu BbI 3HaeTe, uTo ruzpocdepa cocrour m3 MUpPOBOTO oKeaHa
u Bopx cyinm. O0mui 00bém eé oxoso 1400 mam KM, B3 KOTOPBIX Ha moaw Mupo-
BOro okeaHa npuxoxutca 96,5 % . lona maTepuKoOBBIX BOJ COCTABJIAET JAUIIb 3,5 %,
u3 KoTopeIx 1,7 % — #IbAbl M IOCTOAHHBIE CcHera (AHTapKTHAa, ['peHIaHgu#d), U
Tonbko 1,7 % — KuAKad Boga IOA3€MHBIX PEK, 03€p, 00JIOT U APYTrUX BOTOEMOB.
Yacts Boasl rumapocdepbl IPUCYTCTBYET B aTrmocdepe B BHUE BOJAHOTO mapa.

JlpeBHIEe TpeKW HA3BIBAJIHN OKEAH «peKa, o0TeKarIas 3eMJII0», M B 9TOM DX
CTaBJIeHNHM — TJIyOOKasdA MyJapocTh mpeakoB. OHW NOpPeABOCXUTUJIH COBPEMEHHOE
BrAjenne MUpPOBOro oKeaHa KakK CILIOIIHONM BOJHON OGOJIOYKH, B KOTOPOHl MaTepuKu
He 0oJlee UeM KpPYIIHBIE OCTPOBA B OKeaHe.

Ha nmonro okeana npuxoxurca 361 muH kM m3 510 v KM obIIe Imaomamgu
nosepxHocTu 3emam, T. e. 70,8 % . OueBumnHo, Gojiee TOUHO HAINIY ILJIAHETY CTOM
J0 O6BI Ha3bIBaATh «IJiaHeTa OxeaH».
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Boma Muposoro oxeaHa paclpejesieHa HAa HOBEPXHOCTH 3eMJIM OUYeHb HepaBHO-
mepHO., Eé MOKHO pasfesnATh HA [ABa IIONYyIIapHA TaK, YTO HA OZHOM M3 HHUX OKa-
JKeTcA HauboabImas YacTh BOMHONI IIOBEPXHOCTH, a HA APYroM — HaWOOJbINAA 4aCTh
cymrn. IlepBoe 0o0bIYHO HasbiBaloT OKeaHWYeCKHM IIoJynIiapueM, BTopoe — Mare
PUKOBBIM. BaykHO IOAYEPKHYTH, 4TO B MaTeprKOBOM MIOJYIIAPHHM Ha JOJIO OKeaHa
npuxogurca 53 %, a B OkeaHMYeCKOM MOJYIIAPUY HA AOJI0 CYIIM — JAmb 9 %.

MupoBo# OKeaH M CYIIY CBA3BIBACT HeNpepuléHblit Kpyzosopom e0dul (puc. 62).
OH coCTOUT W3 MCIIAPEHHA BOALI ¢ MOBEepXHOCTH MHpPOBOr0O OKeaHa, mepeHoca BJIATHU
B aTMoc(epe, BbINAJeHUA 0CAJKOB B OKeaH M Ha CYIIY, IpocadyMBaHUA OCAJKOB C IIO-
BEPXHOCTHOTO M IIOA3€MHOTO CTOKOB CHOBA B OKeaH. TakuM o6pasoM HPOHCXOTUT
ImocTeneHHOe OOHOBJIEHHE BOABI B ruapocdepe.

Puszuyeckue cpBoiicTBa. UHMCTYyI0 BOAY IIOJydYaloT, KaK BbI 3HaeTe, IepPerOHKOII,
WM AUCTUJIIANUWE, TPUPOAHOUW Bojabl. Ké Tak M HA3BIBAIOT: AUCTUJLINPOBAHHASA
Boma. ATo OecriBeTHas, MPO3pavyHasA KUJKOCTh C MJIOTHOCTHIO 1 T'/ MJI, KOTOpas Ku-
nuT npu temuneparype 100 °C m szamepsaer npm Temmneparype 0 °C. 3ameuaresbHOe
CBOIICTBO BOJABI PACTBOPATE OOJBIIOE YHCIO XHMMUYECKUX COeJUHEHHUH oTpaskaeTr Tad-
JIUIa PacTBOPHMMOCTH.

Bce xuakocTH AOCTATOYHO PaBHOMEPHO PACIIMPAIOTCA C IIOBBIIIEHWEM TeMIIe-
parypbl. MckarooueHue cOCTaBIseT BOAA: OHA paCHIMPAETCA TOJABKO IIPH HarpeBa-
Huu cpeiile 4 °C. IIpu marpeBanuu ot 0 mo 4 °C Boja cikumaercs, e€ 0o0bEM YMeHb-
maercd, a IJIOTHOCTH yBeJdwmumBaercsa. HawmboapImyio IJIOTHOCTH BOJa HMMeEeT IIPH
4 °C. 9ra 0coOEHHOCTH TEIJIOBOrO PACIIUDEHUA BOJABLI UI'DAET BAXKHYIO POJib B (op-
MHPOBAaHUH KJuMaTa 3eMJH, TaK Kak OOJbINAd YacTh IMOBEPXHOCTH 3eMJIH IIOKPBITA
BOJOM.

A KakMMy XMMHUYECKUMMM cBOWCTBaMWM obnagaer sopa?

Puc. 62. KpyroBopoT Bogbl B Npuvpone: 1 — ocafgku B BUOE OOXAOA W CHera;
2 — ucnapeHve; 3 — rPyHTOBLIA CTOK; 4 — MOBEPXHOCTHLIA CTOK; 5§ — KOHOeHcauua
BOOSHOrO napa




CradaH ¢ *laterialloo.ﬁlda.ws

XuMuyeckne cpoiicrBa. BenmomuuTe B3ammopeiicTBue okcupa (gocedopa(V) ¢ Bo-
poii. CBASBIBAsACh ¢ OKCHAAMH HEMETaJJIOB, BoJa obOpasyeT KucaoTel. Tax, ¢ OKcH-
JaMH cepbl OHA o0pasyeT CepPHUCTYIO U CEePHYIO KHCJIOTHI:

S0, + H,0= H;S0y

OKCHJ cepHHCTAA
cepsl (V) KHCJI0TA
803 + HoO = HgSO4
OKCH], cepHad
cepni(VI) KHCJIOTA

ITU peaknuu — IPUYHNHA BOZHHKHOBEHHUS TAK HA3BIBAEMBIX KUCJIOTHBIX JOKIEH.

A Kakme TPOAYKTHI 00pa3yrOTca IPH B3aMMOJEHCTBUM OKCHAOB AKTHBHBIX Me
rannoB (IA- u ITA-rpyin, HauMHAA ¢ KaldbIlUdg) ¢ BOHOI?

Ecam B3sATL Oesioe TYTOIJIABKOE BEIeCTBO — OKCHJ KaJbIUA, WJIH HETaIIéHYIo
M3BEeCThb, W A00aBUTH K HEMY BOJAY, MOJKHO YBHJIETh NpPOTeKaHWe OYpPHOH peaknuun
C BhIZeJIeHWEeM OO0JIbIIOr0 KOJUYECTBA TEILIOThI:

Ca0 + Hy0 = Ca(OH),
OKCHI IUIPOKCHL
KaJbILHA KaJbI[Us

Peaknus, Kak Bbl 3HAaeTe, HOCAT 00pasHOe HasBaHUE «rallleHue M3BEeCTH», a I0-
JIYUYEHHBIN MPOAYKT — «TallléHas M3BECTh». JTO COENUHEHHE IMOCTPOEHO U3 ATOMOB
MeTaJljla U IPYINEl ATOMOB, KOTOPYIO Ha3bIBAIOT IMAPOKcorpymnmoii. ['uapoxcorpymn
IIa OJHOBAJIEHTHA, II03TOMY C ABYXBAJEHTHBIM KaJbIlMeM CBA3aHLI JBE TAKNUEe T'PYII-
mel (a ¢ OOHOBAJIEHTHBIM HaTpmem — oxua: NaOH).

Takue BelecTBa OTHOCATCA K KJACCY OCHOBAHUM.

OcHOBaHUA — 3TO CJ/IOXHbIE BELLUEecTBa, COCTOfALME M3 atomMa MeTanna v of-
HOWM WX HECKOJIbKUX TMOPOKCOrpymm.

ObparuMmcsa K Tabiaune pacTBOpMMOCTH. 110 pacTBOPMMOCTH B BOJle BCe OCHOBaHUA
JIeJIAT HA JBe I'PYIIBLI: pAcmeopumble OCHOBAHUA, WU WELOYU, U Hepacmeopumble
OCHOBAHUAL.

PacTBOpHUMEIE OCHOBAHHA B PACTBOPE HMMEIOT IIEJOYHYIO CPeny, €€ OIIpeaesdioT
¢ MOMOIILI0O MHAMKATOPOB (Tabm. 7).

Tabnuua 7
H3meHeHue OKPACKH HHAUKATOPOR B PA3IMUYHBIX Cpegax
Okpacka Okpacka Okpacka
Haseanue uHAUKaTopa uHAMKaTopa vHAMKaTopa
uHaMKaTopa B HEATpanbHON B LLeNIO4YHOMA B KMCJ/IOTHOM
cpepne cpepe cpepe
Nakmyc duonerosas Cunssa KpacHasi
MeTunoBsiin .
OpaHKBBL OpaHxeBas Xentas KpacHo-po3oBas
®eHondTanemH BecuseTHas ManuHosas BecuseTHas /
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N
MomecTuTe B WITATUB TPU NPOBUPKN U HaNenTe B HUX Mo 2 M pacTBopa WEnoyn. B kax-
oy npobupky nobaBbTe ¢ MOMOLLBIO NMUMETKKM Mo 2—3 Kanau pacTBOPOB MHAMKATOPOB:
B NEPBYD — NakMyca, BO BTOPYID — METWUNOBOro OpaHXeBoro, B TpeTbio — deHondTa -
newHa. Kak nameHunacb okpacka WHOWKaTtopos?

MNamenute ycnoema onbita. C NOMOLLBIO MMNETKM HAHECUTE Kanmo LWENOYM Ha MONOCKY YHU -
BEPCANbLHOW MHOWKaTopHO Bymarn. Onpegenvite cpeay pacTBOpa rno STanoHHONM wWwKane.

J

HepacrBopuMBle B BoZe OcCHOBaHH#A, Hanpumep ruaporxcup sxkenesa(ll) Fe(OH)
un rugporkcup xpoma(ll) Cr(OH),, ruaporkcun meau(l) CuOH u ruapoxcuy mexu(II)
Cu(OH)y, He MBMEHAT OKPACKY HHIHUKATOPOB.

Cpenu ocHoBaHUIT HAMOOJBINIEE MPAKTUUECKOe 3HAUEHWE UMEIOT IEJI0YN.

I'mppoxcuny mHatpua NaOH m rugpoxcup Ka-
( N aus KOH. TlpepcraBnaior coboit TBEpAbie Gemnbie
TATPOCKOIIMYHBIE (IIOTJIONIAIOIINE BOJY) BelllecTBa,
KOTOpPbIe XOPOIIO PACTBOPSIOTCA B BOJEe C BBIIE
JeHueM OOJIBIIOT0 KOJHUYECTBA TEeNJOTHI. JTH OC-
HOBAHUS HA3BIBAIOT €IKMMH IM[EJ0YAMH, TAK KaK
OHHU pazbemarwT KOy, TKaHb, OyMary u apyrue
1 MaTepHanbl. 'MAPOKCHA HATPUA HEOOXOOUM s
ﬁ'H_ HOJIYUeHUs MbLIa, OyMarw, KapToHAa, UCKYCCTBEH-
) HBIX BOJIOKOH. I‘H,uporccn‘:u KaJHusg TPUMEHSIOT IIPH
‘ S TPOU3BOJACTBE IIAMIOYHEeH, KUIKOr0 MbLIa, OTOe
—_—\ JUBaTeNieil, CpeACTB A OpPHTbA, a TaKiKe B Ka-
8 yecTBe NUIMleBoi nobasxku E525 nmpu nmpousBoacTBe
\_/ IIIOKOJIaIa.
T T'ugporkcun kaasuua Ca(OH). Ilpumensercsa
L ) B CTPOWUTEJILCTBE, IJiA NOOENKU JepeBheB, IJIA I10-
JydeHudA Ae3uH(PUOUPYIOIIEero BellecTBa — XJIOP-
Puc. 63. MomyTHeHne ussecTkosoir HOHM M3BECTH.
BOAbl — KayeCcTBEHHaaA peakuus IIpospauHblii pacTBOp THUAPOKCHAA KaJIbIUA
Ha YMIEeKWChbIA ras HAa3BIBAIOT M3BECTKOBOII BOMON M HMCIOJb3YIOT IJIA

pacmosHaBaHuA YIJIEKHCIOro rasa (puc. 63).

Yrnekucnblia ras
— )

Bopa. KpyroeopoT Boabl B npupoae. dusnyeckue v XUMHUYECKue CBOM-
cTBa BoAabl. OcHoBaHuA. LWEnoun. WN3meHeHMe OKpacku WMHAWKaTOpPOB
B LWWeno4yHoi cpene. Epkue wénoun. NwéHas nseecrtb. U3BecTtkoean sopa

lNMpoeepbTe CBOM 3HAHWUA

1. Kakme BellecTBa Ha3biBAIOT OCHOBaHUAMK? M3 nepevncneHHsix GopmMyn BELLECTB Bbi-
nuwute dopmynbl: a) wenovelr; 6) HepacTBOPUMBIX B BOAE ocHoBaHuii: H S, LIOH, NiO,
Fe(OH),, Sr(OH),, Cu(OH),, KOH, Cr(OH), RbOH.

2. Kak knaccnduumpyloT OCHOBaHWS NO pacTBOPUMOCTU? M3 Kakoro UCTo4HWKA cneayer
nonyy4aTb AaHHbIE O HER?
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Onpepenute, 4TO 3TO 3a MeTanl.

4. Kakoe konu4ecTBO BewlectBa coctaenawT 390 r rugpokcmoa kKanbsuma?

5. Haingute maccy 5 monb rugpokcupa xenesa(ll) n maccy 0,5 monb rugpokcupa
xeneaa(lll).

6. 3anunTe ypasHEHUSA peakuWid, XapakTepuaylowmx Monyd4eHne ruapokcuaa Kanus,
rno CneaylLlmnmMm cxemam:

a) KO + H,O — ..

6) K+ Hy,O — ... + ...

YKaxute TN peakuyii no npr3Haky «4MCcno M COCTaB WUCXOAHbLIX BELLECTB W MPOAYKTOB
peakumMm», a Takke Has3BaHWA COeOVHEeHWA.

3. Maccosas gpons meTtanna M B ocHoBaHuu, ¢popmyna kotoporo M(OH) 5, pasHa 80,1 %.

MUcnonb3yiTe fonofHUTeNnbHYI0 MHoOpMaLuuio

7. MoprotoebTe coobLieHWe O NOAYYEeHUWU U NPUMEHEHUW OOHOW M3 Lenoyein. AprymeH-
TUpyinTe BbIBOP LWENOYN.

§ 22. PACTBOPBI. MACCOBASI
JIOJII PACTBOPEHHOTO
BEIIIECTBA

JlaGopaTopHbii onbiT 16

O3HakoMbTECH C TPemsa npenaparamy AoMaluHeil WK LWKOMBHOW (kabuHeta Xxumumn) an-
TEYKW: pacTBOpamu Mepokcuaa BOAOPOAA, CMMPTOBOMA HACTOMKWM MOAA M HaWATLIPHOMO
cnupta (puc. 64). K kakumM Tunam cMeceil BelwlecTB OTHOCATCH 3TW npenapatbi?

KOMHOHEHT, KOTOpOro B npenaparax 6011bLl.le, Ha3blBalOT PaCTBOPUTENIeM. Kak
Bbl AyMaeTe, KakKue [Ba pacTBOPUTENAa MCNONMb3YHOTCA ON1A NPUroTOBNEeHUA OaH-
HbIX npenapaTOB? KOMI’IOHEHT, KOTOpPOro B npenapatax MeHblle, Ha3biBaloT pac-
TBOpaHHbIH BeLlEeCTBOM. Kak Bbl AyMmaeTe, B KaKUX arperatHbiXx COCTOAHMWAX
HaxoOgHWNHUCb B3ATbie O/1A MNMPUIroTOBNEHWA OaHHbIX PacCTBOPOB BelLecTea?

VKasaHHBIe alTeuHble IpenapaTbl MPeACTABISIOT €000 OXHOPOAHBIE, WJIH TOMO-
TeHHbIE, CMeCH, B KOTODBIX KCIIOJB3YIOTCA [Ba BUAa pactBoputend. Ilia npurorosie-
HHs pacTBOpa IIePOKCHJa BOAOPOJA W HAIIATHLIPHOIO CIIMPTAa B KAYeCTBe PaCTBOPHUTENA
OepyT BOAY, a [JidA IIPUTIOTOBJIEHHA HOAHONM HACTOMKN — 3THUJIOBBIA cunupT. B Kaue
CTBE PAaCTBOPEHHEIX BEIlECTB HMCIOJL3YIOTCA TBEPJOe BeIecTBO — uoJ b, JKHUAKOe
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( | BemlecTBO — Iepokcup Bogopoga HyOs
u razoobpasHoe BerecTBO — ammuak NHjg.

PacTtBOpbl — 3TO rOMOrE€HHbLIE CU-
CTeMbl, COCTOSILLME W3 pacTBOPU-
Tens, pacTBOPEHHOrNQ  BellecTBa
M NPOLAYKTOB UX B3aMMOOENCTBUSA.

Ilocnegnee yrouHeHHe B ONpeIeJIeHUN
osL10 cpenano . MI. MenneneeBbIM, KO-
TOPBIA BBIABUHYJI XHMUYECKYI) TEOPUIO
pactBopoB. CormacHo 3Toil TeopHH, pac

TBOPEHHE — XUMHUUYECKWIH IIPOIecc B3amu-
Puc. 64. AnteuHble npenapars pacTBOPOB: MOZEUCTBHUA PacTBOPHUTEJIA M pacTBOPEH-
noaa; nepokcuaa BOAOPOAA; aMmuaka HOTO BEIleCTBA, B pe3yJibTaTe KOTOPOTO

o0pasyioTrcss ruapaTthl (HecTOHKHe Ccoenmr
HEeHUs MepeMeHHOr0 cocTaBa, KOTopbie 00-
pasyoTcAa NP XUMHUYECKOM B3aWMOJEHUCTBHU MOJIEKYJI
BOJBI C YaCTUIIAMH PACTBOPEHHOTO BeIleCTBAa) U COJIbB&
Thl (B Cly4yae HCIIONb30BAHUSA APYTUX PACTBOPUTENIEH).

Tonnasacknii xumMuK Axod Banr-T'odd m mBemckumii
dusurkoxumuk CpaHTe AppeHUyC HPUAEPKUBAIUCE (DIF
3MYeCKON TeOpHHM PacTBOPOB, COIJIACHO KOTOPOH pacTBO-
perue — 310 au(dpysuAa yacTUl] PACTBOPEHHOI'O Bellle-
CTBa MeXXAY MOJIEKYJIAMU PaCTBOPUTEJ.

B moaszy Teopum MenpgeneeBa rosopAT HaOIOIE
HUS 3a IIPOIECCOM PACTBOPEHUS HEKOTOPEIX BeIeCcTB.
Tak, npum pgobaBinenuu Boasl K cyiab(ary wmemu(Il)
CuSOy4 (mopomrok Oemoro mnBera) oOpasyercsa pacTBOD
ronyboro 1eeTa. A KaK M3BeCTHO, U3MeHEHUE OKpa
CKM — OPU3HAK XHMHUUecKol peaknuu. PacTBopeHue
] Ako6 Xenapuk BanT-Todd OJHHUX BeIeCTB IIPOTEKAET ¢ BbIJeJIeHHeM TeIlJIOThI, pac

(1852—1911) TBOPeHUe JPYyTrux — ¢ eé norjomeHneM. Hanpumep, ak-
30TepMUUYECKHUM SABJIAETCA PACTBOPEHHME CEepPHON KHCJOo-
ThI (BCIIOMHHUTE HPABUJI0 €€ pasbaBiaeHUA) UIU MEJTOUH,
a DPHOOTEePMHUYECKHUM — pacTBOpPeHHe HUTpAaTa KaJaud.

Ecniu monoskuTh B XUMHUYECKUN CTAKAH HECKOIBKO
TpaHyJl KPHCTAJJINYECKOT0o THUAPOKCHAA HATPUA, HoDa
Buth H0—70 Mg Bombl M pasMeliaTsk PacTBOpP, TO C IIO-
MOIIIBI0 TepMOoMeTpa MOKHO 3a(guKCHpoOBaThL OBLICTpoe
HOBBIIIEHWE TeMIlepaTypbl. Eié Gollee CUIbHOE Harpe
BaHUe HabJmomaeTcA NMPU PACTBOPEHUM CEepPHOIl KUCJIOTHI
B BOJeE.

Ecnm 'Ke aHAJOTUYHBIN ONBIT IIPOBECTH C HUTPATOM
KaJlusA, TO JerKo OTMEeTHUTh HNOHHKeHHe TeMIlepaTyphl.

B nmonssy teopuu Bautr-T'odhda u AppeHuyca ropopur
CeaHTe ABryct AppeHuyc TOT (hpaKT, YTO THUAPATHI (COMBLBATHI) HE MMEIOT ITOCTOSAH
(1859—1927) HOTO COCTaBa.
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B mHacrodAlmee BpeMs pacTBOpPeHHE pPacCMATPHUBAIT KaK (PU3HMKO-XMMHUYECKHIA
IPOIIECC, & PACTBOPBI — KAaK (PU3UKO-XMMHYECKHE CHCTEeMBI.

Ha sTureTkax amnTeyHbIX IIPENapaTOB YKAa3aHO COJEPIKAHUE DPACTBODEHHBIX Be
mecTB: 5 % -HBIA pacTBOp MoMAa, 3 % -HBIN pacTBOp Iepokcuia Bomopoga u 10 % -HbIA
pacTBOp amMmMuara. Uto 0603HAYAIOT ITH KOJHUUECTBEHHBIE XAPAKTEPUCTUKU PACTBO
poB?

Copep:kaHne PAcCTBOPEHHOTO BeIlecTBa B PACTBOPEe BBIPAKAIOT C IIOMOIIBIO €ro
Mmaccosoit doau (w).

Maccoeoin poneil pacTBOpPEHHOro BewecTBa B PacTBOpe Ha3blBAKT OTHO-
weHne mMaccCbl pacTBOPEHHOIO BeLecTBa K mMacce pacrtBopa.

w(Bs-Ba) = PnesE), 100 %,
m(p-pa)
rge w(B-Ba) — MaccoBas HOJIA PACTBOPEHHOrO BelrecTBa; m(B-Ba) — Macca pacTBO-
PEHHOro BemlecTBa; m(p-pa) — Macca pacTBopa.

Eciu B pacTBope COAEP/KHUTCA TOJIBKO DACTBOPUTEIb M PACTBOPEHHOE BeIleCTBO,
CyMMa HMX MacC paBHa Macce pacTBoOpa:

m(p-pa) = m(p-1s1) + m(B-Ba)

Ha npaxruke orMepsAaTh Maccy pacTBopa Oo4YeHb Heyano0HO, yaobuee OpaTh Heobxo
AUMBIN 00BéM. [Ia ero pacuéra HY/KHO 3HATH IIJIOTHOCTH PAcTBOpa, KOTOpas IOKa-
3bIBAeT MAaCCy eJUHHUILI 00bEéMa M CBA3aHA ¢ Maccoi u o0bEéMOM pacTBopa (POpPMYJI0it

m(p-pa)
V(p-pa)

Yariie BCEro IJIOTHOCTD YKUIKOCTEH YKA3BLIBAKT B I' / MJI, HO BCTPEUAIOTCA U APV~
rue pasmepHocTHu: 1 I‘/CMg, 1 xr/a, 1000 RP/MS.

B ycrnoBusix 3ajad MJIOTHOCTh YMCTOM BOIbI OOBIYHO He YKasaHa. JTO BeJIMYMHA
mocTosAHHAas, oHa paBHa 1 v/ wvia mam 1 kr /.

PeinyM HeCKOJIBKO 3aMad ¢ HCIOJb30BAHHEM MOHATHA «MACCOBaA IOJA PACTBO
PEHHOIO BeIlecTBa».

p(p-pa) =

3amaua 1. Kakaa macca yKCycHOH KHCJIOTHI comepskurcsa B 150 r cTomoBoro yk-
cyca ¢ MaccoBO#l moyiell KucyaoTsl 3,5 % ?

Hano: Pemenue:
- = 150
- pa) B : b m( KHUCJIOTHI)
w(xucaoret) = 3,5 % W(KUCIOTHI) = = FEDE) -100 %
m(p-pa
m(KucmaoTer) — ? ‘

w(xucaoTel) - m(p-pa)
100 %

OreeT: m(xuciorer) = 5,25 r.

m(KHUCIOTHI) = =150r-0,035 = 5,25r

3agaua 2. B 400 mn Boasl pactBopunau 112 n ammuaka NH; (H. y.). Paccuunraii-
T€ MAaCCOBYIO IOJII0 PACTBOPEHHOTO BeIleCTBa B IIOJYYEHHOM pacTBOpE.
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Jano: Pemrenue:

V(H50) = 400 mx 1. Hafigém KoJaudecTBO BelllecTBAa aMMUAKA:
V(NH3) = 112 n P(NH, ) - V(NHg) 112 x e
w(NHz) — ? Vi 22,4 1/ MOTH

2. PaccuuTaeM Maccy pacTBOPEHHOI0 aMMHAaKa:
m(NH3) = n(NHz)- M(NHg) = 5 moas+-17 r /mMonb = 85 1

3. Haitpém maccy BOJBI:

m(Hs0) = V(Hy0)- p(H50) = 400 mau-1 r/max = 400 r
4. PaccuuraeM Maccy IOJYYE€HHOI'O PacTBOpA:
m(p-pa) = m(Hy0) + m(NH3) =400 r + 85 r =485 r

5. BulumcamM MAaccoBYIO OJI0 aMMHaKa B IOJYYEeHHOM pacTBOpe:
m(NHz) 857
m(p-pa) 48571

w(NH3) = -100% = 17,5 %

Oreer: w(NH3) = 17,5 %.

3amaua 3. Kakyio maccy kKapOoHaTta HaTpua HeoOXoauMo pacTBopuTh B 100 mu
10 % -moro pactBopa Kapbomara Harpusa (maoTrHOCTEIO 1,11 1/ Mir), YTOOBI MONTYUUTH
pacTBOp € MAaccoBOM mojeit conmm 15 % ?

HJdaHo: Pemenne:
Vi(p-pa) = 100 mn 1. Haiigém maccy HMCXOTHOTO pacTBopa:

pi(p-pa)= 1,111/ mx
wl(Na2003) =10%
LG2(N&2003) =15%

m(NayCO3) — ?

my(p-pa) = Vi(p-pa) - p1(p-pa) =
=100 mn-1,11 r/Mmux = 111 r

2. Bpramcanm Maccy KapOoHaTa HaTpHs B II€PBOM pac
TBOpE:

m1(Nag CO3) = mq(p-pa)- wy(NasCOg) = 111 r-0,1 = 11,1 r

3. IlycTts macca moGaBiasemoro kapboHaTa HaTpus paBHa x r. Torga macca xKap-
OoHaTa HaATpPHUs BO BTOPOM PacTBOpe OyAeT paBHa:

mg(Na2003) = ml(Na2003) + x(r),
a obijas Macca BTOPOT'O pacTBOpa:
my(p-pa) = my(p-pa) + x(r)
4. IInsa BTOPOrO pacTBOpa BEPHO PaBEHCTBO

wy (Na,COg) = T2N2L03) 14550, mNagCO) +x 440,
my (p-pa) my (p-pa) + x

1L1+ % 100% = 15%
111+ x

Pemrasi mocyienmee ypaBHeHMe, moayuum x = 6,53 1.
OtBer: m(NapgCO3) = 6,53 r.

@ PactBoputens. PacTBopé&HHOoe BewecTBo. PacTtBopsbl. MlMapatbl. ConbBaTthl.
MaccoBasa pons pacTBOPEHHOro BellecTBa
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MNpoBepbTe CBOM 3HAHUS

1. Daiite onpegeneHwe pacTBopoB. YTo npegctaBnsioT coboil rmaparbi?
2. Kak paccuyuTbiBaeTca mMaccoBas [0S pacTBOPEHHOrO BellecTsa?

:

3. Haigute maccosylo A0Ni0 xnopuga HaTtpus B pacTBope, Mojy4eHHOM Mpwv pacTBO-
peHun 15 r aToih conu B 235 mn BOAbl.

4, B aBTOMOBWIILHBIX akKKyMynaTopax Mcrnonb3yioT 36 %-Hblid pacTBOP CEPHOW KUCNOThI.
PaccuuTailTe maccbl KACNOTbI M BOAbl, HEOBXoAMMbIE ONS NpUroToBneHmsa 2,5 Kr akky -
MYNATOPHOro pacTreopa.

5. B KOCMETVKE UCMonb3yloT 15 %-Hblii pacTBOp rauuepuHa (nnoTHocTe 1,26 r/cm ).
Paccuurtainte maccy rmuiuepuHa, cogepxatlerocs B 250 mn pacrtsopa.

6. Ona 3aconkyM OrypuoB MCNONb3YIOT 5 %-HblA pacTBOP NMOBapEeHHOW CONW (NJOTHOCTb
1,1 r/cm®). Hailaute mMaccy v KONMYECTBO BELLECTBA CONM, HEOGXOAMMbIE ANsi MPUro-
TOoBNEHMst 5 N Takoro pacteopa.

7. B xumuyeckoir nabopatopum mcnonb3ytoT 35%-HbI pacTBOp nepokcuaa sBoaopoaa.
Kakyiwo maccy 3 %-HOro anTeyHoro pactBopa MOXHO npurotoBute u3 1,5 kr pactBopa
nepokcuaa BoAOpOAa, ucnonblyemoro B naboparopun?

8. PaccuuTtainTe MaccoByl 0000 amMMumaka B pacTBOpe, MOAYyYEeHHOM pacTBOpPeHUem
6,72 n ammuaka (H. y.) B 175 mn BoAbl.

9. Nocne ynapusaHua 500 mn 10 %-Horo pacTteBopa kapGoHata HaTtpusa (NNOTHOCTb
1,1 r/mn) ero macca ymeHbwmnace Ha 100 . KakoBa maccosas Oons conu B nony -
YeHHOM pacTeope?

10. Mpu oxnaxaeHun 200 r 5 %-Horo pacTBOpa MepMaHraHara kKanus Bbinan 0Ccapok
nepmMaHrasara kanusa maccoi 4 r. Kakoea maccoeas Aons conuv B MOAYyYeHHOM pac -
TBOpPE?

. -

Ucnone3yinTe QONONHUTENLHYIO MHPOPpMAaLUIO

11. AprymeHTUpynTEe CBOIO TOYKY 3PEHWA Ha MpPOLECC PacTBOPEHMA Ha OCHOBe (u3n-
4YeCcKO 1 XMMWYecKoin Teopuid pacTeopoB. OBcyauTe 3TOT BOMPOC C OAHOKNACCHUKAMMU.

IIpakTuueckaa padora 6

MPUTOTOBJEHUE PACTBOPA C 3AJIAHHOI MACCOBOM
JIOJIEMI PACTBOPEHHOTI'O BEIIIECTBA

B Ky/nuHapHbIX KHUrax v nocobusix no AOMallHEMY KOHCEPBUPOBAHUIO HEPEAKO
npegsiaraeTcs NPUroToBWTb PAcTBOP C 3afaHHOW MacCOBOM [OJ/iel pPacTBOPEHHO-
ro sewecrtsa. Kak ato caenatb?

IIpu BBITTOTHEHUN ITOH HPAKTUUYECKOI paboTsl BAM HEOOXOAUMO NPUTOTOBUTH TPHU
pacTBopa 3aJaHHOW KOHIEHTPAIlMK IIYTEéM pacTBOPEHUA TBEDPAOIO BellecTBa B Boje,
pasfaBiieHHUs pacTBopa U AoOaBJIeHHsA TBEPJOTO BelllecTBA K MMeEIOIIEMYCsS pacTBOPY.
ITonyuure y yuurtena BapuaHT 3aJaHUA.
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Bapnau'ru 3aJaHuA OJA BBINNOJHEHHA npax’rntxecmoﬁ paﬁo'rm

Bapuanr Pa::z:)epcé.':;:oe Pacteop 1 Pacteop 2 Pacteop 3
1 Xnopupa HaTpus 50 r, 10 %-HbIM 6 %-HbIH 8 %-HbIM
2 Xnopua HaTpus 30 r, 20 %-HbIK 8 %-HbIK 12 %-HbIi
3 KapboHnat Hatpus 70 r, 5 %-Hbiit 4 %-Hbl¥ 6 %-Hbiit
4 Kapbonar HaTpus 80 r, 8 %-HbIM 6 %-HbiK 10 %-HbIK

ITpuzomosnenue pacmeopa 1.

1. PaccumraiiTe Maccy TBEPAOTO BEIIECTBA W BOJBI, HEOOXOAUMBIX IJIS IIPUTOTOB
JeHusa pacrsopa 1. 3Had, YTO IIJIOTHOCTE BOABI paBHA 1 r/ My, paccuuraiTe 00bEM
BOJABI, HEOOXOMMMOM [IJId NPUIrOTOBJIEHHA pacTBopAa.

2. BaBecbTe TBEp[OE BEIIECTBO B COOTBETCTBHUHU C PACCUMTAHHOIN MAaccoil m mepe
HEeCHUTe B XMMHUECKHII cTakaH.

3. MepHBIM IIMIWHAPOM OTMEpbTe BBIYHMCJIEHHBIH 00BEéM BOALI U gobaBbTe K Be-
IIECTBY B XHMMHUYeCKOM craxkaHe. IlepemeinmBas CoIep:KUMOe CTAKAHA CTEKJIAHHON
naJIoOuKoii, JmobeiiTech MOJHOIO PACTBOPEHHA BeIllecTBA B BOJE.

ITpuzomosnenue pacmeopa 2. PaccuuraiiTe mMaccy BOMABI, KOTOPYIO HEOOXOIUMO
nobaBUTH K pacTBopy 1, 4TOOBLI IIOJYYUTL PACTBOP 2 MeHbIed KoHIeHTpanuu. Pae
cunTaliTe 06b€éM BoABI. OTMepBTE BOAY C IIOMOIILI0 MEPHOTO ITMIMHAPA U H0oGaBbTE
B pactBop 1.

Kaxosa macca pacrsopa 27?

Ilpuzomosnenue pacmeopa 3. PaccuuraiiTe mMaccy TBEPAOTO BelllecTBa, KOTOpPOe
ciaenyer moDABUTHL K PACTBOPY 2, YTOOBI HMOJYYHTH PACTBOD 3 OOJIBINEH KOHIIEHTDA
nuu. Ha Becax B3BecbTe HeoOXOAMMYIO MAaccy BelllecTBa, A0OaBbTe ero B pacTBop 2
W IepeMeIllaiTe CTeKJAHHON ITaJOYKOH 0 IOJIHOTO PacTBOPEHH.

Kaxopa macca pacrsopa 37

4. TIpuroTOBJEHHBIH PacTBOP OTHAliTe YUHUTEIIO.

JoMamHuii 3KCnepuMeHT

BBIPAIIIMBAHUE KPUCTAJIJZIOB AJTIOMOKAJIMEBBIX
KBACIHHOB WM MEJIHOI'O KYIIOPOCA

Y4yebHbIM IKCNEPUMEHT MPOBOAAT B XMMHYeCKOM KabuHeTe (nabopatopum).
Tak TpebytoT npaeuna TexHuku HesonacHocT. Ho Het npaeun 6e3 uckniode-
Hui. Mouemy npepnaraemas pabota SBNSETCA TAKUM WCKAOHEHWEM?

AnoMOKaNMEeBbIE KBACIIBI OTHOCATCA K 0CO00OH rpymnme cojeil, KOTOPbIE HA3BLIBA-
HOTCA I[BOﬁHbIMH. ITOo Takue COJIH, B KOTODPBIX C OJHHM H TeM e MOHOM KHCJIOTHO-
T'0 OCTaTKa CBfA3aHbl MOHBI PasHBIX METAaJLJIOB. ¢)OPMYJIY AITIMOKaAINeBEIX KBacCIOB
MoxkHO 3anmcarh Tak: KAI(SOy ), - 12H,0.

O6GparuTe BHUMaHWe HA TO, YTO B KPHCTAJIMYECKON COJIM HAa KaXAYIO (DOPMYJIb-
HYIO eJUHUILY COJH HIPHUXOJAUTCA OUpefesIeHHOe UHCIO CBABAHHBIX C HEM MOJEKYJI
BOOBI. Takme coam Ha3LIBAIOT KPpHCTAJJIOrHaApaTaMHu. HeKOTOpHe M3 HUX BaM MOI'YT
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OBITH 3HAKOMBI: cofa Kpucramimdyeckada NaCOgz- 10H0,
runc CaSOy - 2H50, mexpusrit kymopoc CuSOy - 5H50.

AnoMoKanneBble KBacIlbl IIPOJAIOTCA B alTeKe B BHeE
MOPOIIKA KaK IIPUCHIIKa I KOXKH W OaKTepHuIUIHOE
CpelCcTBO, KOTOpOe He BhI3biBaeT ajuiepruu. ObpaTure BHU-
MaHHe Ha STUKeTKY anTedHoil ynakoBku. Ha Heit o6osua-
YeHBI He IIPOCTO KBACIbI, a KBAaCIIbl KIKEHBIE, T. €. TAKHe,
U3 KOTOPBIX BbhImapuyu Boay (puc. 65). Ux einé HaszbIBAIOT
00e3BOKEeHHBIMH.

HobaBasifiTe KBacmbl B TEIJAYI0 BOAY W pacTBOpPAIiTe
0 TeX II0p, IIOKAa COJIb He IePecTaHeT pPAacTBOPATbCA. BbI
IIPUTOTOBUJIA PACTBOP, KOTOPHIl Ha3bIBAIOT HACHIIIEHHBIM,
OrdunsTpyiiTe ero.

Yepes HECKOJNBKO JHEH Ha OHe cocyla IOABATCA He
Gonbime Kpucrtasyubl. Orbepure w3 HUX 3—4 KpHcTaLIa
IpaBuIbHOM (POPMBI U HOMECTUTE B APYrou cocyn. 3ajeire
9TH KPHCTAJJIBLI PAacTBOPOM M3 II€PBOT'0 COCYJa, OCTOPOXK-
HO TIepeJInBas PacTBOP BO BTOPOH cocyjl. Yepes HECKOJBKO
OHel MaJleHbKHe KPHCTAJILI IpeBpaTATca B OOJbIINe Kpa-
cuBBIe KpHCTA/LIBI (puc. 66, a).

CradaH ¢ 1§

Puc. 65. YnakoBka

06Ee3BOXEHHbIX

alloMOKanMeBblX KBacUOB

Mo:kHO HM3MEHUTH BTOPYH dYacTbk pa- [
60TBl 1O BBIPAIUBAHHUI0 KPHUCTAJJIOB.
C »T0if menabi0 OTOOpPAHHBIE MAJEHBKHE
KPHCTAJLIBI HPHUKIeHTe K KOHIAM IIPOY-
HBIX HHTEH BOJOCTOMKHM KJeeM. 3arTeM
MPUBAKNATE BTOPOH KOHEI, HUTH K Cepe-
OUHE KapaHjgalila Ha TaKkyio BBLICOTY, 4TO-
OBl KpHUCTaJJI OBIJ B pacTBOpe, HO He Ka-
cajlcd JHa U CTeHOK cocynaa. Pas B gBa-Tpu
IOHA pacTyiide KPHUCTAJJIbI cJelyeT Imepe-
HOCHUTEL B HOBBLIM CTaKaH, a pacTBOp QUIL- |
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TpOBATE M CHOBA 3aJIMBATE MM KpHCTaJ-

Jbl, IIOABEIIeHHLIe HAa HUTAX.

AHAJIOTUYHO MOKHO BBIPACTHUTH OYEHb
KpacuBble OKpAIlleHHbIe B APKHN CHHUI
IIBeT KpHCTAJJIbl MeJHOTro Kymopoca (puc. 66, 6).

JOJKUTENIBHOCTH DKCIIEPUMEHTA (B ITHAX);
6) doTO KpHCTAIIOB.

JIIO U OJHOKJIACCHUKAM.
IlpoBenuTe ciemyiolie pacuyeThl:
TaiiTe MaccoBble O METAJLJIOB B cyJib(are;

nonto Bonwl u cyiabhara meau(Il) B8 kpucrammoruppare.

Puc. 66. Kpuctannel aniomokanveBbIx
KBacLoB (a) n meaHoro kynopoca (6)

OdopmuTe oTuéT 0 HmpojesnaHHON pabore. B HéM mpencrasbTe:
a) rpaduK pocTa KpPUCTAJI0B (HX Be/JIMYMHY HUJIA MAaccy) B 3aBHCHMMOCTH OT IIPO-

Jlyuyimnme KpHUCTaNIbl AKKYVPATHO NPOCYIIMTe OyMasKHOM cax(eTKoil, IOKpoiiTe
OecIBETHBIM JIAKOM, YTOOBI OHM HE PACIUILIBAJIHUCH, W IIPOJEMOHCTPHUPYHTE YIHUTE-

a) BBIYHCJIHTE MOJAPHYIO Maccy 0Ge3BOAHBIX ATIOMOKAJIMEBHIX KBACIIOB, PACCUM-

0) BBIYMCJHTE MOJIAPHYIO MacCcy MeIHOro KYIIopoca W paccuYdTaiiTe MacCOBYIO
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BBIBOJIbI K IVIABE I1
«BAJKHEVIIINE TTPEJICTABUTEJIA
HEOPTAHUYECKUX BEIIECTB.
KOJIMYECTBEHHBIE OTHOIITEHUSA B XUMWUW»

1. Bosagyx — mpupogHas rasoBas CMeCh, COCTOAIAS IIPEUMYIIeCTBEH-
HO m3 azora (78 %) um rucmopoza (21 %).

2. O6'bEMHYIO HOJIF0 KOMIIOHEHTA ra30BOIl CMECH HaXOAAT 110 (opMmyJie
V{(rasa)

- 100 %
V (cmecu)

o(rasa) =

3. Kucysopos B IIPOMBIMIJIEHHOCTH MOJAYYalOT (PaKIIUOHHON IeperoH-

KOH JKUIKOT0 BO3yXa, a B JlabopaTopuu — pasjioKeHHeM ImepMaHraHarta
KaJInuda WK IepoKcHIa BOAOPOAA.

4. Bopopon B mabopaTopuy IOJYUYAIOT B3aUMOJIEMCTBHMEM KUCJIOTHI
C MeTaJlJIOM.

5. Kucaopon u Bomopoh cobupaioT cmocobaMu BBITECHEHUA BO3AyXa
WA BOJBI.

6. Kuciaopos pacliiodHarT C IOMOIILIO TJIEIOIEeHd JYYUHKH, a BOJO-
pPOJ — II0 XapaKTePHOMY XJIONMKY IIPH IO KUTaHUMH.

7. Okcuapl — CJIOKHBIE BeIecTBa, COCTOAIME U3 ABYX JJIEMEHTOB,
OAWH M3 KOTOPBIX KucJ0opox. KHcIoTBI — CJI0KHBIE BeIecTBa, COCTO-
AIe M3 aTOMOB BOJOpPOJa M KHCJIOTHOTO ocratka. Cosm — CJIOKHBIE
BeIllecTBa, COCTOAIIME U3 MeTajlla M KHCJIOTHOro octarka. OcHOBaHUA —
CJIOKHBIE BeIeCTBa, COCTOAIIMEe M3 MeTajlla U OZHOW MM HECKOJbBKHUX
TUAPOKCOTPYIIIIL.

8. Kommuecrso BemecTBa n, ynucyao dactuln, N m duciao Asoragpo (N,)
cBsA3aHBbI (hOpMYJIOi
B = Ni N4 = 6,02 -1023 mons !
A
KonuuecTBO BemiecTBa n, macca m ¥ MoJsapHasa macca M cBsa3aHBI
dopmynoi
= =

M

KonnuectBo BemecTsa n, 006éM V u MonapHBIH 00BéM V razoobpas-
HBIX BEIeCTB CBA3aHBI (DOPMYJIOM

n = L, Vi ®. y.) = 22,4 1/ Mmonab
Vm
9. MaccoByio A0JI0 PacTBOPEHHOTO BeIlleCTBA HAXOAAT II0 (hopmyse
w(B-Ba) = EE) 100 %

m(p-pa)



OCHOBHBIE KJIACCbhI
HEOPIAHHY9ECKHX
COE//HHEHHH
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S 23. okcuaml,
NX KIACCUDPUKAIINA
1N XUMHNUYECKUE CBONCTBA

C Ba)KHEULWWMU CBOMCTBAMMU I'IpeJJ,CTaBHTene;I 3TOro Knacca Coeﬂ,HHeHHI‘:l Bbl y>Ke
3HaKOMHW/IUCb, KOorga wu3aydaiuv XuMHUYecKue CBOWCTBA BO[bl. I'Ipe.qnomme Knac-
cncbuxau,mo OKCHOOB, UCXOAA M3 UX XHUMHUHYECKKUX CBOWCTB.

IIpu OOGBIYHBIX YCIOBHAX € BOJOM B3aMMOIEMCTBYIOT OKCHUABI MeTa/LIoB IA-
u ITA-rpynn (maumnaas ¢ Ca). B pesynbraTe peaxkIiuy COefHHeHHA 00pasyiTCs Ié

JIOYM, HaIIIpHMep:
Ca0 + H,0 = Ca(OH),

Oxcup MaArHus pearupyer ¢ ropaded BOJOI:
MgO + H,0O (map) = Mg(OH),!

NaGopaTopHbiii onbiT 17

MomecTtute B npobupky Hebonblloe KONWMYECTBO (Ha KOHYMKE Lunatens) HerawéHown una-
BECTU — OKcuaa kanbuma. Job6asbTe 2—3 Mn Boabl, B3bontaiTe cogepxXnumMoe npobupku
M C NMOMOLLBK NMUMNeTKn BHecuTe 3—4 kannu deHondTanenHa. Yto Habnogaete?

ITonyumTs TakuM crocobom rugpoxcupa mexu(Il) mennssa, Tak Kak OH HEpacTBO-

PUM B BOJE:
CuO + Hy0 # Cu(OH)yl

A Kakue euwé CBOMCTBA NMPOSBASIOT OKCWUAbI MeTannoB?

ObparuMces K sKcrepumMerTy. K HeGONBIIOMY KOJHUUECTBY UEPHOIO MOPOIIKA OK-
cuga meau(Il) moGaBum 2—3 M pacTBOpa CEepHOM KHCJIOTBI M CMeCh IIOAOTDEeM.
IloaBneHnne cuUHell OKPACKHM pPACTBOpPA CHUTHAJIM3HDPYET O IPOTEKAHHHM XUMHUUYECKOI
peaKnuu:
CuO + HySO 4 = CuSO4 + Hy,O
AHaJIOTMYHO MPOTEKAT PeakIMH OKCHUIO0B JPYIrHX MeTAJJIOB He TOJBKO C cep
HOM, HO U C COJFIHOHN, U ¢ a30THOHM KHCJIOTAMH.

Okcuabl, KOTOpble B3aUMOAEWNCTBYIOT C Kucnotamu, obpasys cofib U BOAY,
U KOTOPbIM B KayecTBe IMAPOKCUAOB COOTBETCTBYIOT OCHOBaHWS, Ha3blBAKOT
OCHOBHbIMM.

BoapmmHCTBO TAKMX OKCHAOB 00pas3oBaHBI MeTaJIJIaMH ¢ He0OJNBINNMHA 3HAYEeHU -
mu BajenTHOoCTH (I mau II). 9to, HanpuMep, OKCHUALI IIEJOYHBIX U IIEJ0YHO3eMellb-
HBIX MeTaJuioB (IA- m ITA-rpynn) m maraua(Il) — MgO, oxcup :xenesza(ll) — FeO,
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okcuy xpoma(ll) — CrO, okcua mapranma(Il). B rabanme 8 mpeicraBieHsl (POPMYJIIBI
HEKOTOPBIX OKCHIOB W COOTBETCTBYIOIIMX MM OCHOBaHMIA.

Tabruuya 8
DopMyNBl HEKOTOPBIX OCHOBHBIX OKCHIOB M COOTBETCTBYIOIIMX MM OCHOBAHMIA
®opmyna ocHOBHOro okcupaa ®opmyna cooTBETCTBYIOWErO OKCHMAY OCHOBaHHUA
Na,O NaOH
Cu,0 CuOH
MgO Mg(OH),
BaO Ba(OH),

A Kakue CBOKMCTBa NPOABNAIOT OKCWUAbl HEMeTannos?

OKcHAB HEMETAJJIOB COeTUHAIOTCS ¢ BOHLOI, 00pa3ysd KHCJIOPOACOAEpIKAIINe KHC-
JIOTHI, HAITpHUMeEp:

Po0O5 + 3Ho0 = 2H3PO4
BcrmoMHMM SKCIIepHMEHT MO CKHUraHuio (Qocdopa ¥ pacTBOPEHHIO IIOJYUYEHHOTO

MPOAYKTA B BOJie. ITH TPOIECCHI MOYKHO ONMCATH C ITOMOIIBIO 0COGOHM CXEMBI — IIe
MOYKH IMPeBpaIeHHil, NI MepeXoIos:

P - P205 — H3P04
HepacTBopuMYI0 KPEeMHHMEBYIO KHCJIOTY TAKHUM CIOCOOOM IOJYUUTH HEIb3s:
Si()z + H20 #* HgSiO3

Xopomo U3BeCTHAS BAM PeakKIlus PACIO3HABAHMA YIVIEKHCJOTO rasa ¢ IIOMOIILIO
M3BECTKOBOM BOJBLI MJIIIOCTPHPYET ellé OJAHO CBOMCTBO OKCHIOB HEMETAJJI0B — 006
pasoBaHMWE COJW W BOALI IPH HMX B3aNMOJEHCTBHH C OCHOBAHHUAMU:

CO, + Ca(OH)y = CaCOgl + H30

NaGopaTopHbiii onbiT 18

MoBTOpUTE 3KCNEPUMEHT MO Pacno3HaBaHWIO YIEKUCNoro rasa. Haneite B npobupky
2—3 M1 N3BECTKOBOW BOALI U MPOMNYCKaNTe Yepes Heé ¢ NOMOLLLIO CTEKSIAHHON TPYDOHKIn
MW CONOMMUHKW ONS HanWTKOB BblAblXaemblili Bo3ayx (cMm. puc. 63). Yto Habnwopaete?

Coiab m BOOY oﬁpaaym'r H Jpyrue OKCHJIBI HeMeTaJlJIOB UJIKM MeTaJIJIOB C BBICOKHMM
3HaYeHHWeM BaJeHTHOCTH, HaIIpHUMep:

SO; + 2NaOH = Nay,SO, + H,0
CrO3 + 2NaOH = NayCrO, + H,0

Okcuapbl, KOTOpblE B3aMMOAENCTBYIOT C OCHOBaHWAMKM, 00palys cofib U Boay,
1 KOTOPbIM B Ka4ecTBe rMAPOKCUOOB COOTBETCTBYIOT KUCNOThI, HA3bIBAIOT KUC -
JIOTHBIMM.
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DopMyJIBl HEKOTOPBIX KHCIOTHBIX OKCHJOB M COOTBETCTBYIOIIUX WM KHCJIOT
npeacraBiieHsl B Tabiaume 9.

Tabnuua 9
@opMyasl HEKOTOPHIX KHCIOTHBIX OKCHIOB M COOTBETCTBYIOIIMX MM KHCJIOT
®opMyna KMCNOTHOTO OKCHAA ®opMyna cooTBeTcTBYyIOWEH OKCHAY KHC/OTbI
N,Os HNO3
N, O3 HNO,
SO, H,S0,
SO, H, S0,
P05 H3POy4
CO, H,CO3
SiO, H,Si04
OcHOBHBIE M KHCJOTHBIE OKCHABI OOBEJUHAIOT B OAHY OOMHIYI0 IPpyHIy — CoOJIe-
o0pasymomme OKCHIbI. JTOMY HA3BAHHWIO IIOJHOCTHIO COOTBETCTBYET eIlé OMHO CBOIi-
CTBO 3THUX OKCHAOB — OCHOBHBIE W KHCJOTHBIE OKCHIBI B3aWMOJEHCTBYIOT APYT

¢ apyrom, obpasys coJu, HAIIpUMep:
t
CaO + 8102 = 038103

HUmeercss HeOOJIBIIOE YHCIO OKCHUAOB, KOTOPbIE HEe B3aHMMOALHCTBYIOT HH C KUC-
JoTaMH, HHM €O IIMejJouyaMy H cojiedl He o0pasyoT. I9TH OKCHALI TaKk UM HAa3LIBAIOT-
csa — HecoleoOpasyrwiue, Hanpumep okcuabl azora (I mw II) — N,O m NO, oxcupg
yraepona(Il) CO, okcupn xkpemuusa(Il) — SiO.

Cnoco6s1 monyueHuss okcUIOB. 1. Bzaumodeiicmeue memannog u HemMemasanos
¢ Kucaopodom:

2Mg + Oq z 2MgO
S + 0y =80, T
2. Bsaumodeiicmeue CJOHCHbLX 6euLecmeé ¢ KUCLOPOOOM:
27ZnS + 30, ; 27Zn0 + 2S05T
CH4 + 205 = COsT + 2H,0

3. Pasznoncenue zudporcudos (HepacmeopumvlX OCHOBAHUL U Kucaopodcodep

HAuUx Kucaom) u cogeil: ;
Fe(OH); = FeO + Hy0

t

H,Si03 = Si0, + H,0
t

CaCO; = CaO + COyT

-
@ Okcugbl coneobpasyowme (OCHOBHbIE U KMCNOTHbIE) U HeconeobGpa3sylo-

wue. XMMmu4yeckKkue CBOMCTBA OKCUAOB: B3aMMOOENCTBME C KUCIOTaMU Unn
OCHOBaHMsIMM, BOAOW, Apyr ¢ apyrom. lMonyyeHue okcupoos
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MNpoeepbTe CBOU 3HAHUS

1. Kakne BewlecTtBa HasbiBAaOT okcupamu? Ha kakue rpynnbl oHW genstca? Hangute
CXOACTBO W pasnuyMsa B CBONCTBaX 3TUX rpyrn OKCUOOB.

2. Npueegute NpUMepsl NMOPOKCUA0B — OCHOBaHUA W KUCNOPOACOAEPXKALLMX KUCNOT —
COOTBETCTBYIOLLUX CONneobpasyomm okcruaam.

3. HazoBuTe OCHOBHblE CnNOCOObLI MONYyYEHUA OKCUAOB W NPOUNNIOCTPUPYATE UX ypaBHE -
HUAMW peakuuia.

]

4, 3anuwwute GopMynbl OKCMAO0B, COOTBETCTBYIOLUX CNEOyWUM rMMapoKcuaam:

a) cepHoi kucnote H,S0, r) rmgpokcuay ceuHua(lv)

6) mapraHuosoin kucnote HMnO 4 A) xnopHoi kucnote HCIO,

B) rugpokcuay xenesza(lll)

5. 3anuwmTte ypaBHeHUs peakumii, ¢ NOMOLLBLID KOTOPbIX MOXHO OCYLIECTBUTbL Cleaylo -
wue npespauLeHus:

a) Ca —» Ca0 — Ca(OH) , — CaCl,

lo]
6) Cu — CuO — CuSO 3 Cu(OH), — CuO — Cu
B) docdop — okcug pochopa(V) — dochopHasa kucnota — docdar kanms

+HCI
r) KpemHuin — okcupg kpemuus(lV) — cunukaTt HaTpua — KpeMHUeBas Kucnota — oKcua

KpemHusa(lV)

6. Kakonn o0B6bém yrnekucnoro rasa (H.y.) obpasyertca npw B3aumogencteuum 730 r
20%-HoI1 CONAHOI KNCNOTbl C HEOBXOAMMbIM KONMYEeCTBOM Mpamopa? Kakoe Konu4ecTso
BellecTsa kapboHara kanobumsa notpebyerca ona peakuwm?

. J

Ucnonb3yinTte AONONHUTENbHYIO MHQOPMAaLUIO

7. MNoaroTossre cOODLLEHWE O CBOMCTBAX M 06BnacTax NpUMEHeHUs OAHOro M3 OKCWAOB
MeTanna unu Hemertanna. AprymeHTupyiTe BeiGop okcuaa.

§ 24. OCHOBAHNA,
NX KIIACCUDPUKAIIUA
N XMUMHMNYECKHUE CBOVMCTBA

BcrioMHWTe Ha3BaHUS M3y4deHHbIX OCHOBaHMM W Mx coctas. Kakas rpynna
aToMoB obObepuHseT ocHoBaHus? Kak oHa BAMSeT Ha uXx obuwue XuMUyeckue
ceoucTea?

Ilosropum omnpenenenue. OCHOBAHMA — DTO CJIOKHBIE BeI[eCTBa, COCTOAIUE U3
aTOMOB METaJLIa W OJHOM WX HEeCKOJLKHX I'MAPOKCOTPYIIIL.

i ocHOBAHUH MOXKHO IPEIIOKHUTh KJIACCH(PUKAIMIO 10 Pa3JIMYHBLIM IIPU3HAKAM
(raba. 10).
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Tabauua 10
Kaaccuduraumus ocCHOBaHHUI
lMpusHaku KnaccuduUkKauuu Fpynnbi ocHoBaHUMK Mpumepnbl
1. KucnotHoctb OAnHOKHMCNOTHbIE NaOH, KOH
(4ueno rpynn OH & cocrase) LByxKHUCNOTHbIE Ca(OH) 5, Mg(OH),
2. PacTtBopumMocTb PactBopumble (Wénoum) NaOH, KOH, Ba(OH) ,
HepactBopumbie Cu(OH) 5, Mn(OH),
n
O6masa dopmyrna ocHoBanmit — M(OH),, rmze M — meran, n — BaJeHTHOCTb

mMeTanjgaa M, cJaegoBaTeJIbHO, YHCJI0 THIAPOKCOTPYIIIL.
Haszpanusa OCHOBaHHﬁ, KaK ¥ OKCHIOB, COCTaBJAKTCA OYeHBL IPOCTO:

BadbaHie MeTaja. BaJIEHTHOCTE MeTaJja,
T BHOM
TUAPOKCHA + B POAUTENBHO T ecam oHa mepemeHHAs
najgesxe

ITpuBeném dopmysibl U HA3BAHUA HEKOTOPBIX OCHOBAHUI:

NaOH — rugpokcup, HATPUSA;

Mg(OH)y — ruapokcuj MarHusd;

CuOH — rugpoxcupa menu(l);

Cu(OH); — runpoxcun menu(Il).

XuMuueckue CBOMCTBA OCHOBAaHWM. BoJHBIE pPACTBOPHI INEJ0Yel MBLIKHE HAa
OIYyIb, PAa3benalT KOXKY, TKaHb, U3MEHAT OKpacKy uHAUKATOopoB. O6Iue CBOH
CTBa IeJiodeil CBA3aHBI ¢ HAIUYMEM B MX cocraBe ruapoxcorpymnn OH. Hepacrtso-
pUMBIEe OCHOBAHMSA 3TUMH CBOWCTBAMH He 00JIamaroT.

1. Bzaumodeiicmeue ¢ Kucaiomamu ¢ o6pasosaruem cojeit. B 3Ty peakmuio BCTY
maloT BCE OCHOBAHUA: W IMEJOYU, M HEPACTBOPUMBIE THAPOKCHILI METAJJIOB.
Peaknusa mexay HIEJIO0UBI0 U KUCIOTON HA3BIBAETCA pearmuell HeNTpaIU3AINHU:

Ba(OH)y + 2HNO; = Ba(NO3)y + 2H,0

JlabopaTtopHbi onbiT 19

B npobupky HaneiTte 1—2 mn pacTBopa LWENOYM M HECKONLKO Kanenb ¢geHondTtanemHa. 4ro
Habnopaete? 3arem nobaebTe B NpobUpKy pacTBOp KMCNOThI A0 NONHOro obecLBeynBaHuns
copepxumoro. O6bAcHUTE pe3ynbTar HabnwaeHwid. 3anuunTe ypaBHEHWE peakuuu.

2. Bzaumodeiicmeue kucaom c HepacmeopumMbimMui OCHOB8AHUAMU TIPDOTeKaeT aHa-

JIOT'HYHO:
FB(OH)z + 2HCI = Fer + 2H20

JNaGopaTopHbiii onbiT 20

MonyyuTte HepacTBopuMbIA rnapokcua meau(ll) peakuneir obmeHa. [na aTtoro B Npobupky
¢ 1 mn pactBopa cynbdata megu(ll) HaneinTe 2 mn pacTeopa wWEnoyn. Yto Habnwopaete?
K nonyyeHHoMy ocapgky Ao06aBbTE CONSHYIO WKW CEPHYIO KWUCNOTY A0 MOSIHOro ero pac -
TBOpeHnsa. OBbACHUTE pesy/kTaThl HabnAeHWA, 3anulIMTe YpaBHEHUS peakuui,
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3. Baaumodeiicmaue ¢ KuciomublMu okxcudamu. ITO CBOUCTBO XapaKTepHO IJd
meaodeii. C HMM BBl MOBHAKOMMJIACL IIPH PACCMOTPEHHH OKCHAOB. Hamommmm:

Ca(OH), + COy = CaCOsl + H,0

4. Bzaumodeilcmaeue ¢ pacmeopumvtmu consmu. Iloguunsercsa obieMy IpaBuIy
NPOTeKAHUA Peakluil Me K1y pacTBOPAMHU BeIlleCTB — B pe3yJibTaTe eé IOJIKHBI 06
pa3oBaTeCA O0CaJOK HJH TI'a3, HalIpHMep:

CuSO4 + 2KOH = Cu(OH)l + K,S0,
NH,Cl + NaOH = NaCl + NH3T + H,0

5. Pasnoxcenue Hepacmeopumbix ocHosaHrHuil. [Ipu HarpeBaHUM HepacTBOPUMbIE
OCHOBAHUA pas3jaralTcsa HA COOTBETCTBYIOIMUI OKCHJI MeTallla M BOAY:

Cu(0H)3 = CuO + H,0
Fe(OH), = FeO + H,0

JNaGopaTtopHsbiii onbiT 21

Mony4nte HepacTBOpuUMbIA ruapokcua, meau(ll) peakuwein obmena. Ona atoro B Npo-

O6upky ¢ 1 mn pacteopa cynbdara megu(ll) npobasste 2 Mn pacteopa wenoyn. MNpobupky

¢ ocagkom ruagpokcuaa meau(ll) sakpenuTte B gepxartene Unu nanke wraTtuBa WU Harpen -
Te. YTo HabniogaeTe? 3anuunTe ypaBHEHME peakuun.

Tlonyuenune ocHoBaHwuii. B 1a60opaTOPHBIX YCIOBUAX IIEJOYH MOIKHO HOJYUYUTH
83aumodeiicmeuem memannos 1A- uau ITA-epynn (Hawunasa ¢ Ca) uau ux oxkcudos
¢ sodoiL:

2Na + 2H50 = 2NaOH + HpT
BaO + H,O = Ba(OH),

HepaCTBOPHMBIe OCHOBaHHA IIOIYy4YarT pea}cuueﬁ oomeHa Me:m:(?y pacmeopamu
WENOYU U CONU COOMBEMCMEYIULez0 MemaJida:

2KOH + FeCly = Fe(OH)2d + 2KCl

OcHoBaHua. Knaccudpwukaums n Ha3BaHUA OCHOBaHuii. O0wme xumunye-
CKue CBOWMCTBAa OCHOBaHWUN: B3aMMOOENCTBUE C KMCNOTaMWU, KUCNOTHbLIMW
okcupgamu u conamMmu. PasnoxeHue HepacTBOpPUMbIX OocHoeaHuii. MNonyye -
HME OCHOBaHWUMN

NMpoeepbTe CBOU 3HAHUA

1. Jainte onpegeneHne OCHOBaHWiA, Npegnoxute knaccudukaunio no asym npuaHakam
1 cnocob obpasoBaHWUs Ha3BaHWA.

2. Nepeyncnurte XMMUYECKUE CBOMCTBA LIENOYEN, YKaXuTe YCNoBUS NPOTekaHus peak -
LM,

3. CpaBHMTE CBOWCTBA Lleno4Yelt M HepacTBOPUMbIX OCHOBaHWIA.
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4. 3anunte ypaBHEHWs peakumid, C NMOMOLLLIO KOTOPbLIX MOXHO OCYLULECTBUTL CREeaylo-
e npespalleHns:

Li — U20 — LIOH — Li2003 — 002

5. K 120 mn Boabl no6aBunu 48 r pacTBopa rMOpokKcuaa HaTPUs C MaccoBOW Oonei
weénoym 25 %. Hainaute maccoBylo OON0 WENOYM B MONYHEHHOM pacTBope.

6. Hampgute maccy ocagka, Bbinaswero npu pobasneHun Kk 160 r 2 %-Horo pactBopa
cynbdara meau(ll) Heobxogumoro konuyectea pacTBopa ruapokcuaa HaTtpusi. Kakoe
KONMMYECTBO BeLLEecTBa rmapokcuaa HaTpua BCTYNWIO B peakuuio?

- /

Ucnonb3yinte AONONHUTENBHYIO MHPOopMaLUIo

7. MNopgroTtoBeTe cOOOLIEHME O MONYYEHWM, CBOWMCTBAX W MPUMEHEHUW OOHOW M3 enKunx
Lwieno4yen.

§ 25. KUCJIOTHI,
NX KIIACCUDPUKAIINA
N XUMUHNYECKUE CBOUNCTBA

BcnomHuTe HasBaHusA U3YYEHHbIX KWUCNOT, UX COCTaB U KﬂaCCHCbHKaLlHIO. Kakas
YacTb MOJIEKY/T KHCNOT onpenensaer Uux oﬁu.me XUMHUYecKkue cBomcTea?

ITosTopum ompenesieHue. KHUCIOTEI — 9TO CIOMKHBIE BEI[ECTBA, MOJIEKYJIBI KOTO-
PBIX COCTOAT M3 aTOMOB BOOOpPOJa M KHCJIAOTHOI'O OCTaATHKAa.
Paccmorpum obiuit crioco6 00pasoBaHUA HA3BAHWN KHCJOT.

BBCKHCJIOPO,IIHHB KHCJOTBI: HEeMeTaJlJI-0-BOJ0pOoaHaAA KHCJIOTA

HCl — xJopososopoaHada KHCJIOTa
HsS — cepoBomopogHas KuCIOTa

Rﬂcnoponconepmaume KHCJIOTBI: HemeTann-ucm(H)—as KHCJJI0Ta

HNO, — aszorucrasa Kuciora HNO; — aszoTHas kuciora

Knaccudpuramua xkuciaor. KiaaccumpuKammsa KHCIOT IO PasiUUYHBIM IIPpH3HAKAM
npuBegeHa B Tabaume 11.

XuMHYecKHe cBoiicTBa Kucaor. Kucenwlii BKyc, JelcTBHe HaAa HWHIWKATOPEI,
B3aMMOJIEMICTBHE C METAJJIaMH, OCHOBHBIMH OKCHAAMM, OCHOBAHHUAMU W COJAMH —
BCE HTH CBOHWCTBA ABAAIOTCA OOmMMMH st Kwucjaor. OOIue CBOMCTBA KHCIOT
OIpene/IsAlOTCa HAIUYHMEM B COCTABE HX MOJIEKYJ ATOMOB BOAOPOAA.

ilda.ws
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Tabnuua 11
Knacecudurkamusa kucaor
MNMpusHakn knaccurkauuu lpynnbl kucnot Mpumepsl

1. Hannuue kucnopopa Kucnopogacogepkawme H»SO,4 HNOj3, H3POy4
BeckucnopogHbie H,S, HCI

2. OcHoBHOCTb (4Mcno aTomos OpHoocHOBHbIE HCI, HNO;

BOAOPOAA B MoJekyse, cnocobHbix

3amellaTtbca Ha meTann) AByxocHbBHble H,S, H,S03, HyCO3
TpéxocHbBHbIE H3POy4

3. PactBopumocTb Pacteopumbie H,SO,4 HNO;, HBr
Hepacteopumbie H,Si0;

4. JletyyecTb Jletyune HCI, H,S
Henetyune H,S0 4, H,Si05

5. CrabunbHocTb CrabunbHbie H,S04, H3PO,4, HCI
Hectabunbhbie H,CO 3, HySO3 H,SiO;

1. Bzaumodeiicmeue memannos ¢ pacmeopamu rkucaom. Hanpumep, Kak BbI
IIOMHHTE, B38.PIMO;(EI‘:ICTBHEM COJIAHOM KHCJOTBI C ONUHKOM IIOJYVYarmT BOJOPOL:

Zn + 2HCl = ZnCly, + Hyl

BzanmopgeiicTBe KHCJIOT ¢ MeTa/lJlaMHA NPOMCXOAUT NPH COOJIONeHUH pAla ye
JIOBHH:

e MeTaJlJI HOJKeH HaXOJWThCdA JieBee BOAOpPoJAa B ocoboM pany, KOTOPBIA Ha-
3bIBaeTCA PAJOM AKTHUBHOCTH METAJJIOB (BJIEKTPOXMMHUYECKHUM PAJOM HANpPAKEeHWI
MeTasJIOB):

Li, K, Ca, Na, Mg, Fe, Mn, Cr, Zn, Fe, Sn, Pb, Hy Cu, Hg, Ag, Au

e B pe3yJbTaTe peaKIIHH IJOJJKHAa oﬁpasosa'rbca pacTBOpHMasa COJb, TaK KakK
B IPOTHBHOM ClIydae OHa IIOKPOET MeTaJJl IJIEHKOW U JOCTYIl KHCJOTHI K IIOBepX
HOCTH MeTaJljia IIperpaTHuTCH;

e 10-ocobomy, He 00pasys BOJAOpPOJAA, B3aMMOAEHCTBYIOT C METAJJIAMH KOHIIEH-
TpPHUpPpOBaHHAaA CepHad KHCJI0Ta M a3oTHad KHCJI0Ta 10001t HKOHIleHTpanmuu.

NaGopaTopHbiiA onbiT 22

B ogHy npobupky onyctute rpaHyny uuMHKa, B APYrylo — Kycodek megu u pobasbTe
no 2—3 Mn consHol kucnoTel. Yto Habnopnaete? O6bACHUTE pesynbrar HabnoaeHus.
3anuwnte ypaBHEHUA peakuuii.

2. Bzaumodeiicmeue xucaom ¢ okcudamu memaJnoé BaM y3Ke 3HAKOMO IIO0 TeMe
«OKCuanI»:
CuO + 2HNOg = Cu(NO3), + H0O

CuO + Hy80, = CuSO,4 + Hy0
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3. Bzaumodeiicmaue Kucaom ¢ OCHO8AHUAMU BaM 3HaKoMmo 1o Teme «OcHOBa-
HUA»

NaOH + HNO;z = NaNO; + Hy0
CU(OH)z + H2804 = CUSO4 + 2H20

4. Bzaumodeiucmeue kucaom c¢ coasmu. C comaMu KHCIOTHI B3aWUMOAEHCTBYIOT,
ecJi B pe3yJbTaTe peakIuu obpasyeTcs OCaj0K WJIM T'a3, HAIPUMEp:

BaCl, + HySO, = BaSO,l + 2HCI
NayCO3 + 2HNO; = 2NaNO; + HyO + COy T

NaGopaTopHbiii onbiT 23

B npobupky c pacteopom kapboHata HaTtpuda (1 mn) pobaebTe Takol e 06bLEM CONAHON
Kncnotel. Y10 Habnopaete?

B npobupky ¢ cOnsHOW KMCNOTOW A06GaBbTE HECKONBLKO Kanesnb pacTBOpa HUTpata cepe -
6pa. Yto HabnopaeTe? 3anuMTe YPaBHEHWA pPeakuui.

HDJIY'—IBHHB KHucaorT. 1. EECRHCJIOPOJIHHB KHCJIOTBL ROJYYAKM CUHMEI0M U3 npo-
cmulx geuecme ¢ nocJaedyrnuium pacmeoperHuem 6000podHoz0 coeduHeHUus 8 sode,
HapuMep:

H, + Cl; = 2HC1

Kuciiopoacomepaxariyue KUCIOTEl NOAYLAom eiaumodeiicmaeuem KuciomHozo oK
cuda ¢ 8000ii:

SO; + H,0 = HyS0,

2. Pea}cuuer}, obMmeHa noayuawnm KUucJaombl U3 UX coaell abtmecHeHnuem oogee
CUJbHBIMU Kucaomamu, HallpuMep:

Cag(P04)2 =t 3H2804 = 303804 + 21‘]31)04

B mociemmem ciyuae KUCIOTY OTIEJSIIOT OT MaJOPaCTBOPUMOTO CyJib(hara Kayib-
uuA (PUIBTPOBAHMEM WJIM OTCTAMBAHUEM.

€

Kucnotel. Knaccudukauma wun HaszeaHua kucnor. O0wwme xumuueckue
CBOWCTBA KUC/IOT: B3aUMOAEeNCcTBME ¢ MeTaiiaMMu, UX oKCugamm, rugpok -
cupgamMv M consaMu. YCNoBUA NPOTEKaAHUS peakuuid KUMCNoT ¢ meTannamu
n conamu. NonyyeHue kKucnot

1. JaiTe onpegeneHne KUCNOT, UCXOOA U3 UX COCTaBsa.

2. Npueegute knaccudpukaumio H,SO 4pasb.) n HanuWUTe ypaBHeHWe peakuuu eé nony-
YeHus.

3. Kak obpasyloTcsa HasBaHWUs KUCNOT?

4. Kakumn obwmmn ceoincteamn obnaparoT KMCNoTbl?

5. Kakne ycnosus Heobxoammo cobniofartbe ANA NPOTEKaHWS peakuwii KUCNOT ¢ meTan -
namMmum v conamm?
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6. Ucxopa w3 npuaHakoB knaccudukaumm KUCNOT, JanuTe MNONHYK XapakTepucTUKy asoT-
HON M POCPOPHON KUCNOT.

7. 3anuwnTe ypaBHEHWs peakuuid, ¢ NOMOLLLID KOTOPBLIX MOXHO OCYLLECTBUTbL Cleayl -
e npespaLlLeHns;

Cl, — HCl — NaCl — AgCl

8. Ha nonnyto HeiTpanuzaumio 110 r pacTtBopa CepHoid kucnoTel notpeboBanock 80 r

10%-Horo pacTtsopa ruapokcuaa Hatpusa. Paccyutaidte mMaccoBylO OO0 KMCNOTHI B UC -
XOAHOM pacTBOpe.

9. BoiBegute opmMmyny KWUCNOTbl, €cnv M3BECTHO, 4To B eé cocTaB BxogsT 2,13 % Bogo -
poaa, 29,79 % azota n 68,08 % kncnopopa.

10. K 980 mn 40 %-Horo pactesopa CepHoW KucnoTel (nnotHocTe 1,3 r/mn) pobasunu

120 mn BoObl. HaouTe mMaccoBylO O0MK KMCNOThl B MOMYy4EHHOM pacTBOPE.

11. C KakMMM K3 NMepeyvrMcleHHbiX BewecTB BydeT pearmpoBaTb COMAHAA KWCNoTa: asor,

XKeneso, OKCUA KanbUus, CepHas KMCNoTa, rMapoKCcuA, anioMuHWA, cynbdar HaTpus, HU -
Tpat cepebpa? Hanuwwute ypaBHEHWS BO3MOXHbIX peakuuii.

(N P

Ucnone3yinTe AONONHUTENbHYIO MHOpMaL U0

12. MNopgrotoBeTe coOBLEHWE O NONYYEHWUU, CBOMCTBAX U NPUMEHEHUM OOHOW W3 KUCAOT.
AprymeHTUpyinTe BblBOP KMCNOTHI.

§ 26. coiuu, |
X KJIACCUPUKALIUSA
1 XUMUWYECKHUE CBOVICTBA

BcnomHuTe peakuuu Mexxzy BellecTBaMM Pa3HbIX K/1acCOB, B pPe3y/ibTare KoTo-
pbix obpasyloTca conu. Kak KnaccuuumpyloT 3TW BellecTBa, Kak obpasyiorcs
WX Ha3BaHWA M KakUMW obWMMK CBOWCTBaMWM OHW obBnapaioT?

Hanomuum omnpegenenne. Coam — CJIOMKHBIE BEIeCTBA, COCTOAINHE H3 aTOMOB
MeTaajla U KHUCJIOTHOTO OCTATKA.

9To ompeaesieHHe COJIe CHpPaBeJJHUBO TOJBKO MAJIA CPeIHHX WJIH HOPMAJbLHBIX
COJIEH.

ObparumMca K KJjaaccu(PUKAIIUKU COJIEI.

Kaacendpuranua coueii. B mavane XIX B. mBeAcKHUN XUMHUK . 4. Bepuenuyc
cOpPMYJIHPOBAJ OIIpeJie/IeHNe COJiell KaK TPOAYKTOB PeaKIIMi KHCJIOT ¢ OCHOBAHU-
AMM WM COeJHHEHHIl, NOJYUYeHHBIX 3aMeIleHHeM AaTOMOB BOJOPOJa B KHCJIOTe

Ha MeTana. Ilo aTOMYy OPHU3HAKY Pas3/JIUYAOT COJU CPeOHUEe, KUCJAbLe WU OCHOBHbLE
(tabmn. 12).
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Tabnuuya 12
Knaccuduramus coueit
Fpynna XapaktepucTtuka Mpumepbi
CpegHue wnu MNpoaykTbl NONHOrO 3amelieHWsi aTOMOB BO - NaCl, CaCO3, K,SiO,,
HOpMasbHble 4opoda B KWMC/OTE Ha MeTasn Ba(NO3),, NH4CI
Kucnble MpoayKkTbl HENonHoOro 3amelleHWs aToMOB NaHCO3, Ca(H,POy,
BOAOPOZA B KMCAOTE Ha MeTann
OcHOeHbIE MpoAayKTbl HEMNOMHOrO 3aMeLleHUs MOPOKCO- (CuOH),C0O5, ZnOHCI
rpynn B OCHOBaHWM Ha KHWC/IOTHbIM OCTaTOK
O6uuit criocobd obpasoBaHUA HA3BAHUN COJIEH:
Ha3BaHUE HasBaHME MeTaJjia BaJIEHTHOCTh
KHCJIOTHOTO + B POAHUTEIHLHOM +  MeTaJLia,
ocTaTKa nagesxe ec/Ii OHa IlepeMeHHas
HasBauua cpemgHux cojiei naHsl B Tabauie 13.
Tabruua 13
Hexoropsie HeopraHHYecKHe KHCIOTBI M MX CpPeIHHE COJIH
Hassanue ®opmyna HaseaHue ®Dopmyna
M KHWCNOTHOro KHMCNOTHOro M Ha3BaHHWe
ocTaTtka ocTaTtka (npumep)
AzoTuctas —NO, Hutput KNO,
Hutput kanus
A3soTHasn —NO3 Hutpar AI(NO3)5
Hutpatr antoMuHKs
XnopoeogopogHas —ClI Xnopug FeCly
(consHas) Xnopug >xenesza(lll)
CepHucTas >303 Cynbdout K ,SO3
Cynbchut Kanus
CepHas >s0, Cynbdar CuS0Oy4
Cynbcpar meam(ll)
CepoBopopogHas 8 Cynbcpug FeS
Cynbcup rxenesa(ll)
MocopHasn =PO, Mocpar Ca3(POy) ,
®occhar Kanbuus
YronbHas —>CO0; Kap6oHnart CaCO;
Kap6oHnat kanbuus
KpemHuesas >Si03 Cunukar Na,SiO3
Cunukart Hatpus
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PacTBopuMocCTs coJieii B BoAe IIpuBeJeHa B Tabauie pactBopumoctu: P — pac-
TBOpuMBIe, Hl — HepacTBopumMmble, M — MaJlopacTBOPHUMBEIE.

Jsa perteHusi BOMPOCA O PACTBOPUMOCTHU COJIEH MOYKHO DYKOBOJCTBOBATBHCS CJIe
AVIONIeN maMATKOM:

1) pacTBOpHMEI B BOJEe BCe COJIM HATPUA W Kalmd, a TaKyKe BCe HUTPATHI;

2) HepacTBOpUMEI Bce (hocdaThl, KapboOHATBI, CHIUKATEI U CYyJbGUALI (MCKIIIOYe
HUE COCTABIAIOT COEIUHEHUS HATPUA, KAIUs U AMMOHUA);

3) pacTBOpuMBI Bce XJopuibl, 3a uckJgioueHuem AgCl (mepacrBopmm) m PbC)
(MasopacTBOpuUM);

4) pacTBOpUMBI GOJBIIMHCTBO cyiab(paToB, kKpome cyiabdara Gapusa BaSQ, (me-
pactBopuM), cyiabdara ceuHna(ll) PbSQ; (mepacrBopum), cyiabhara kanenua CaSOy
(mamopacTBOpuM), cyiabara cepebpa AgSO, (MasopacTBOPHM).

JlaGopaTopHbiii onbIT 24

O3HaKOMLTECH C KOSIEKUMEN BblAaHHbIX BaM 00pasuos conei. 3anuwmnte nx GopMysibl,

oxapakTepuayite GuU3MHeckMe CBOWCTBA, B TOM YMC/e W PacTBOPUMOCTL B Boge. Pac -
CUMTaiiTe OTHOCUMTENLHYIO MOJNEKYNSPHYIO Maccy OOHOW M3 BblgaHHbIX BaM conen. Pac-

CuuTaiiTe MacCOBble [10/11 3NEMEHTOB [ 3TOM Xe COMu.

XuMHUecKHe CBOMCTBa coJieii. BzanmMopgeiicTBHe coJiell ¢ KHCJIOTAMH M IIMeJoua-
MH yiKe ObLIO pacCMOTPEHO B HpeAbIAyIIHUX maparpagdax.

1. Baaumodeiicmaue ¢ memaniamu (n1abopaTopHBIH OUBIT 25).

Taxoe BzaumMojelCTBHE IIPOUCXOLUT IIPH COOIIONEHUN PAXA YCIOBHM:

e MeTaJ JOJIKeH HAXOQUTHCA B PALY HANPAMKEHHUI JeBee MeTa/LsIa COJIH;

* B peayibTaTe peakIUM HOJKHA 00pasoBaTbCid pPACTBOPHMAA COJIb, TAK Kak
B IPOTHMBHOM CJydYae OHA OCAJZeT HAa METAaJJI M AOCTYI PacTBOpa K METaJIy IIpe-
KPaTUTCH;

e IS 9THX pPeakiluii He peKOMeHIYeTCA HCIIOJb-
30BATh IIEJOYHBIE M I[eJ0YHO3€MeJbHBIE METAaJLIbI,
TaK KaKk OHM AKTHBHO B3aUMOIEMCTBYIOT ¢ BOLOM.

JlaGopaTopHbIi onblT 25

Haneiite B npobupky 1—2 mn pactBopa cynbdarta
meau(ll) n onyctute B HEro CTaNbHYKD KHOMKY WK
ckpenky. Y1o Habnopaete?

VYpaBHeHMe BLINTOJHEHHOUW peakmuu (puc. 67):

Fe + CuSO4 = FeSO4 + Cu

Emé ogua npuMep — peaklusa 3aMeIlleHHuA cepe
Opa Menbio:

Puc. 67. BbiTecHeHne mean
Xenesom U3 pacteopa

Cu + 2AgNO3 = Cu(NOg); + 2Ag cynbdara meam(ll)
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2. Bsaumodeiicmeue ¢ pacmeopamu Opyzux coqeii. [IpysHAKOM TaKoOi pearkIMu
ABJIAETCA BBIIAZleHHe OCajKa.

NaGopaTtopHblii onbiT 26

B Tpu npobupku c pacteopamu xsnopupa, docdara n noguaa Harpus gobaebte nNo He-
CKONMbKY Kanenb pacTBopa HuTpata cepebpa. Y1o HabniogaeTte? 3anuwute ypasHeHUs
peakuuni.

IIpu mpoBegeHUM SKCIEepHUMEHTa II0 AOKAasaTeJbCTBY COCTaBa COJIM OIpejelleHIe
MeTaaia M KHCJIOTHOTO OCTATKAa, 00pasyoIuX 5Ty COJb, HPOBOLUTCA C IIOMOIIILIO
KadyecTBEHHBIX peaxiuii. Ilpm »5ToM B pOJIM peareHTOB UYACTO BBICTYIAIOT
apyrue coauw. Hampumep, 4To0BI JOKAasaTh COCTAB XJopuiaa Oapud, Heo0XOAUMO
OPOBECTH KAYECTBEHHYIO PEaKIIHi0 Ha HMOH 0apus ¢ pacTBopoM cyiabdara HATPHUA
U KauyeCTBEHHYIO PeaKIMI0 Ha HOH XJopa ¢ pacTBOPOM HUTpaTra cepebpa:

BaCly + NagSO4 = BaSO.;J, + 2NaCl
BaCly + 2AgNO; = Ba(NO3); + 2AgCll
Cnoco6s1 monyuyenus coneii. PaccMorpenue crocoboB MOJIyUYeHUA coeil IIo3BOJIAET
TIOBTOPHUTL CBOMCTBa BeIleCTB OCHOBHBLIX KJIACCOB HEOPraHWUYeCKHX COeIHuHEHHI,

AKIEeHTUPYs BHUMAHHWE HA TeX CBOMCTBAX, B PE3YJBTATE KOTOPBIX 06PA3yIOTCA COJIMH.
1. Bzaumodeiicmaue kuciom ¢ Memaalamii:

Zn + 2HCI = ZnCly + H,T
2. Bszaumodeiicmeue kucaom ¢ okcudamu MemaJsnos:
CuO + HyS04 = CuS0O4 + H50
ZnO + 2HNOg = Zn(NO3)s + Hy0
3. Bzaumodeiicmeue Kucaiom ¢ 2udpoxcudamu mMemannos:
NaOH + HCIl = NaCl + H0
Al(OH)3 + 3HNOg = AI(NOg)3 + 3H,0
4. Bzaumooleiicmeue KUCAOM € CONAMU:
BaCl, + HyS04 = BaSO,l + 2HCI
5. Baaumodeiicmaue uienoveil ¢ KUCAOMHbLMU OKCUIAMIL:
Ca(OH), + COy = CaCOzl + H,0
6. Baaumodeilcmaue wenoueii ¢ conaMUL:
2NaOH + CuSO4 = NaySO4 + Cu(OH)yl
. Bzaumodeiicmeaue coneii ¢ memannramu:

CuS0O4 + Fe = FeS0O4 + Cu

]

8. Bzaumodeiicmeue coneil ¢ Opyzumu CONAMU:

CaCly, + NayCO3 = CaCOzl + 2NaCl



9. Bszaumodeiicmeue 0CHOBHBLX 0KCUO08 € KUCLOMHBbLMU:
MgO + SO3 = MgSO04
10. Bszaumodeucmeue memanid ¢ HeMEMAiLOM:

Fe + S = FeS

CradaH ¢ gaterialloo.ﬁtda.ws

Conu. Knaccudwmkaunsa v Ha3BaHuAa coneil. PacTtRopumocTe coneil B Boge.
O6wume xumMuU4ecKue CBOUCTBa coNeil: B3auMOoOeWCcTBMEe C KUcnoTamwu,
wesiodvamMu, Metannamum, conamu. YcCnosus MNpoTekaHUs peakuuin ¢ me -
TannaMmu v consamu. Cnocobbl nony4eHusa conei

I

MpoeepbTe CBOU 3HAHUSA

1. JanTe onpepeneHune conen, NCxXoas W3 cocTaBa 3TUx coeduHeHun. [Ansa kakmx conen

370 onpeneneHue cnpasenineo?

2. Kak knaccubuumpyoT conm? KakoBbl pasnuyus mexay OCHOBHBIMWA W KUCBIMK CO -
namu? B 4ém mx cxoncteo?

3. OxapakTepusyiiTe pacTBOPMMOCTb CONIeil B BOAE.

4. U3 npennoxerHoro nepevHs Boibepute dopmynsbl conei: NiCl 5, LIOH, POCI 3 SiHy,,
Pb{N03)2, F82(804)3, SCId, CaSO 4 Baa{PO4)2, CUSO4, SH(N03)2 — W painTe UX HasBa-
HUA. YKaxnTe, Kakme U3 HUX pacTBOPUMbI, ManopacTBOPUMbI W HEPACTBOPMMEI B BOAOE.

NMpuMeHnTe CBON 3HaAHUS

5. 3anumnTe ypaBHeHUs MATWU peakuuil, C NOMOLLEID KOTOPLIX MOXHO NONY4YnThb Cynbdar
LMHKA.

6. 3anuwuTe ypaBHEHUS peakuuid, C NOMOLbLIO KOTOPbIX MOXHO OCYLWEeCTBUTL Cneaylo -
e npespalleHns;

C - CO, —» MgCOz —» MgO — Mg(NOg), — Mg(OH), — MgO

7. Kakas macca rmapokapboHara HaTpus (paspbixnutens Tecta) notpebyetca gna nony -
yeHuss 9 n rasoe (H. y.), BKAWO4Yas BOAsIHbIE Mapbl?

8. K 62,4 r 5%-Horo pacTteopa xnopuga bapua pobaeunu nabblTok pacTeopa cyfbdara
HaTpusa. PaccyuTtainTe Maccy BbinasBlUero ocajka.

9. DoctarouHo nu 50 mn 10 %-HoW consHOW kmcnoTtel (nnotHocTe 1,05 r/mn) onsa non -
HOro pacTBOpeHus Kycovka mena (kapboHaTt kanbumsa) maccoi 5 r?

-

_/

MUcnonb3yiTe AONONAHUTENbHYIO MHpOpMaLnIo

10. MoarotoBbTe coobLLeHWE HA TemMy «3HayeHue COofbl B HAPOAHOM XO39WCTBE M UCTO-
pusi COMOBOr0 NPOM3BOACTBA.
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§ 27. TEHETUYECKAS
CBsI3b MEX/1Y KJIACCAMHU
HEOPTAHUYECKIX COEJVMHEHUM

O6pa3oBaHWe XMMWYECKWX BELLECTB — 3TO pPe3y/ibTaT XUMWYECKHUX peakuui.
Kakumu B3aMMHbIMU NpeBpalleHUsiIMU reHeTUdecku (oT rped. genesis — npo-
MCXOXKAEHWE, BO3HUKHOBEHWE) CBSi3aHbl Pa3/IMYHbIE KJlacCbl BellecTs?

Jlyia oTBeTa Ha BOIPOC HYYKHO BCIIOMHHUTBL KJIAaCCH()DHKAIIWIO BEIECTB.

ITo ss1eMeHTHOMY COCTABY BCe BEI[eCTBA HeJIATCA Ha ABA THIIA: IPOCTHIE, COCTOMA-
e U3 aTOMOB OJHOTO XMMHUYECKOr0 dJIEMEHTa, M CJI0KHBIE, COCTOSAIINEe M3 aTOMOB
ABYX # 0OoJiee XMMHUYECKHX 3JIEMEHTOB.

IIpocthie BellecTBa gesdaTca Ha TpU KJacca (Tradim. 14).

Tabnuua 14

IIpocTeie BemecTBa

XuMHUUeCKHe 3NeMeHThI,

OcobeHHOCTH cocTaBa

Knacc g

oﬁpaaylomue BeljecTea Knacca U CBOMWCTB BellecTB Knacca

MeTannbi IA-rpynna — wenoyHbie MeTansibl; Teéppbie (kpome pTyTH) C Me-
lIA-rpynna — Be, Mg u wenouHo- | Tannuueckum 6Gneckom, KOBKHe,
3emesibHble MeTannbl; Al; NAacTUYHble, TEMIO- U 3NIeKTPO -
meTannbl B-rpynn; naHtaHoupbi NnpoBoAHbIE
M aKTHHOWAbI

Hemetannbl H, B, C, Si, N, P, As; CnocobHbl K annoTponuu

VIA-rpynna — xanbKoreHbl
(kpome Po);
VIIA-rpynna — ranoreHbl

(kpome H, N u ranoreHos).
CocrosT:

— 13 monekyn (Hp, Oy w O3,
N,, ranoreHbl, Py, Sg);

— M3 aToMOB (annoTponHble
mMoaudbuKaumMu yrnepopaa,
KpemHua, Bopa, MbilbsKa)

BnaropogHbie
rasi

VIllA-rpynna

COCTOHT H3 OTOenNbHbIX aTOMOEB.
B xumuueckue cBasM BCTynawoT
peako. Ona He u Ne coeguHenui
He nofyYyeHo

CrnoxHBIE BEIlecTBa TOKe NeJAT Ha TPH KJjacca, KarkAbIA M3 KOTOPBIX IIOADAas-
nelseTcsa Ha moakJgaccel (cxema 4).
BemiecTBa pasiMYHBIX THUIIOE M KJACCOB, KaK BBl MOIJTIM YOeIMTHCA, CBA3AHBI
MeKAYy co00H B3aMMHBIMU IIPeBPAIleHUAMH.
I'eneTHueckoii HasbpiBaeTCAd CBA3b MEXKY BellleCTBAMHI PAa3JMYHBIX KJACCOB, CBA-

3aHHBIX MexXay coboit B3alMOIIpeBpalleHNnAMM.
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Cxema 4
CnoXxHble BelecTsa
BuHapHble coeguHeHus Tmopokcuasl Conu
BopopoaHble coeavMHeHus Kucnopoa- | OcHoBanusi: | |CpegHue: | Kucneie: | OcHOBHbIE:
copepxaiume NaOH, Na,CO;, | NaHSO,, | ZnOHCI
BopopopHbie | Jletyuue KUCTIOThI: KOH, CaSO, |Ca(HCO,),
coeauMHeHusi | BOAOPOAHbIe HNO,,HsPO,, Ba(OH),
METaNI0B coeanHeHus H,S0,
(rmapuaobl): | HEMETanNoB:
NaH, CaH, HCI, NH;
\
Oxkcuapl
Coneobpasywuwme Heconeobpasytowue
OcHOBHbIE: KucnoTtHble: _
Nazo, CaO, FeO SO;, P205, SIOz No, CO, N20| Sio

I’ICXO,E[H "3 RJI&CCH(I)HR&IIHH IIPpOCTBIX BelllecTB, MOXHO BBEIJEJHTH JBa BHIA
TeHeTHYeCKHX PAJOB: 'eHeTHYeCKHe PAABbI MeTaJlJIOB M TeHeTHYeCKHe PAAbl HeMe-
TaJaJ0B.

leHeTHyeckuid pag meTanna oTpaxaeT B3aMMOCBA3b BELLECTB pas3HbiX Knac-
COB, 00pa30BaHHbIX OOHUM U TEM XE€ XUMMWHYECKVUM 3NIEMEHTOM-METaNIOM.

Hampumep, reHeTHdecKHuil pAx MeTa/sila, KOTOPOMY COOTBETCTBYET IIIEJIOUb:

1 2 3
Li — Lis0 — LiOH — LiySOy

Takme 3amucH Ha3BIBAIOT IEIOYKOI IIpeBpAallleHuil MM IIepexoJ0B, M UX MOXKHO
KOHKPETH3MPOBaTh VPaBHEHHAMH PEAKIHH: CKOJBKO CTPEJOK B IeIIOYKe IIpeBpa
IM[eHUH, CTONBKO U ypaBHeHui#. Tem He MeHee B HalleM cJjydae IPOAYKT BTOPOTO
nmepexofa BO3MOXKHO IOJYYHUTE OBYMS CIOCO0AMH: B3aMMOJEMCTBHMEM OKCHIA JIMTHS
Cc BOHOW (peakIus COeAWHEHHS) W B3aHMOJAEHCTBHEM JHUTHS C BOAOH (peakmus 3a-
memlenuns, 4). IlpeacraBieHHYI0 HENOYKY MOMKHO OOIIOJHHUTE €Ilé OJHOM CBA3LIO:

1 2 3
ITi —> L120 — LiOH — Li2804
4

Tperuii mepexof (0T MEJIOUYN K COJH) MOYKHO OCYINECTBUTH, HCIOJB3YA Pasjimd-
Hble peareHTbl. Cyasdar autus obpasyercd IPHU B3AUMOJEHCTBUU THUAPOKCHUAA JIH-
™A 1 ¢ okcuaom cepbl(VI), U ¢ cepHOIl KHUCIOTOH, U C COJIBIO, HATpUMEP Ccyab(aTom
menu(Il).

(Banuwume ypasHeHus NpedroHeHHbLX PeaKyuil.)
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IlpuBeném eIié ofAMH IpHUMEp NeHeTHYEeCKOr'o pAJa MeTajlia, KOTOPOMY COOTBET-
CTByeT HEpacTBOPHMOE OCHOBaHHE:

Cu - CuO — CuSO4 — Cu(OH); —» CuO — Cu

3anuiwure YpaBHEeHHA peal(uuii, C NOMOLLbKO KOTOPbIX MOXHO OCYULECTBHUTb 3TH
npeepawleHHA. BO3M0}KHO, Bbl CyMeeTe npennoxKutb LOONOJIHKUTE/IbHbIE CBA3H
WK BapHaHTbl npeBpau.leHMﬁ YKa3aHHbIX BellecTB.

JlaGopaTopHbii onbIT 27

B

C NOMOLLBIO TUreSbHBIX WUMNLOB WKW NUHLUETa HarpenTe Ha nnaMmeHu CrpTOBKWU MenHyo
NAacTUHY WIKM KYCOK TONCTOM MefHoW npoBonoku. Yto Habniopaere?

Obpa3oBaBLIMACA YEPHbBIA HANET cockobnUTe Ha JIMCT Bymard 1 nepeckinste B Npobup -
ky. MNMpuneite B HeE 2 MmN pacTBOpa CEPHOW KUCNOTbl WU HArpente CopepXwumoe ¢ no-
MOLLBID aepxaTtens ona npobupok. Yto Habnwogaete?

K nony4yeHHomy pacTeBopy fobaBbTe HECKONbKO kanesnb pacTeopa wWenovu. Yro Habnwo -
paete?

CocTaBbTe COOTBETCTBYIOLME YPABHEHUA peakuuii.

leHeTnyeckuin psag HemeTanna oTpaxaeT B3aMMOCBA3b BELLECTB pPasHbIX
KNaccos, OﬁpaSOBaHHbIX ogHUM KN TEM XKe XMMWYeCKUM 3JieMeHTOM-HemMmeTan -
oM.

HpHBe,IléM IIpuMep redHeTHYeCKOro pdja HeMeTalljia:

P - P05 —» HzPO4 —» AgsPOy

(Banuwume ypaeHeHus peaKyuil npespauieruil geuLecma.)

Bonee momHO MHOroo0pasue reHeTHUYECKHUX CBA3eil MexIy KJaccaMU HeopraHH-
YeCKHMX COeJIUHeHMH orTpaxkaerT cxema O. Ilpoamanmusupyiite e€, m Bam OyaeT Jjerde
BBIIIOJTHUTEL 3ajaHuA maparpada.

Cxema 5

OcHosaHuWe Kucnora

} ]

OCHOBHBIN

}

Hemetann




CkayaH C

Knaccudukauma npoctbix BewecTB. Knaccudukauma cnoXHbiX BeLlecTB.
FleHeTu4yeckaa cBA3b. NleHeTUYeckuii pag metanna. leHeTu4Yeckuii pag He -
MeTanna

~

NpoeepbTe CBON 3HAHUA

1. Kak knaccnduumpyloT npocTele BewecTea? Kak knaccuduumpyioT CnoXHble Belle-
cTBa? HazoBUTE NPU3HAKN rEHEeTUHECKOro psaaa.

NMpumennTe cBON 3HaAHNA

2. 3anuwute YpaBHeHWA peaKLI,HIFI, C MOMOLWBLK KOTOPbLIX MOXHO OCYLWEeCTBUTL Cneayk-
wue npeepauleHns:

3. B cxeme npespatleHuit X X5 X3
802 i 503 - H2804 - Na§04

Belecteamu X4, Xo 1 X3 ABNAIOTCA COOTBETCTBEHHO:

1) 02 HQO, NaOH

2) N02, H2, NaCl

3) 05 HyO, Ny

4) O 5 Hs, NHz- HyO

3anuwnTe ypasHeHWs peakuuid, COOTBETCTBYIOLLUX NPUBEAEHHOA Lenoyke npespalleHui.
4. B uenoyke npespaLleHunii

Ca —» X; — Ca(OH), —» X, — Ca0 — X3 — AgCl

BewecTsamn X4, X, 1 Xq AIBJIAIOTCHA COOTBETCTBEHHO:!

1) CaO, CaCO g, CaCl,

2) CaS0O,, CaCOg4, CaCl,

3) CaO, CaS0 4, CaCl,

4) Ca0, Ca(HCO3), CaCO4

3anuwnte ypaBHEHWs peakuuil, COOTBETCTBYIOLLWX MNPUBEAEHHON Lenoyke npespa-

LEHWIA.

5. Hanpgwte maccy ocagka, KoTopbii BeinagaeT npu cnueaHmn 807 r 20 %-Horo pacteopa

HuTpata ceuHUa(ll) ¢ pacTBopom, cogepXalwmm M3BbLITOK Moauaa Kanvs.

6. Kakne 13 nepevyncrieHHbIXx BELeCcTE B3aUMOLAENCTBYIOT C CONMAHON KMCNOTOR: MarHui,

okcug, meau(ll), rmgpokcua meaun(ll), meas, HUTpaT marHua, rugpokcug xenesa(lll), ok -
cun, kpemuus(lV), HuTpat cepebpa, cynbdua xenesa(ll)? 3anuwmnTte ypaBHeHWA BO3MOX-

HbIX peakunii.

7. Kakne 13 nepevymncneHHbix BeLIeCTB B3aUMOAENCTBYIOT C MMAPOKCUAOOM HATPUA: OKCKUA

ymepoga(lV), rmgpokcun, kansuusa, okcup megu(ll), Hutpar meou(ll), xnopwg ammoHus,

KpemHueBas KucroTa, cynbdar kanma? 3anuiimte ypaBHEHWS BO3MOXHBLIX peakuui, Ha -
30BUTE MPOAYKTLI peakunii.

.

Ucnonb3yiTe AONONHUTENbHYIO MHPOPMAaLMIO

8. MpennoxuTe CBOKO KNACCUMUKALMID XUMUYECKUX BELLECTE U FeHeTUYeCKOW CBA3U
MEXAy KnacCamu HeopraHm4eckux CoeduHEeHWNA.

aterial100.tilda.ws
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IIpakTuyeckass padora 7

PEIHNIEHUE DSKCIIEPUMEHTAJIBHBIX 3AJIAY 11O TEME
«OCHOBHBIE KJIACCbI HEOPTAHMYECKHNX COEJIMHEHUN»

0' Kakue 3ajayd MOXKHO pellaTtb C NOMOLbIO XUMWYECKOro 3KcnepnmeHTa7

1. Peakuun odmena. C moMoOIlbI0 BBIIAHHBIX PACTBOPOB-PEAKTHBOB (IUAPOKCHI
HaTpHudA, cepHasa KHCJ0Ta, azoTHad Kucjaora, cyiabdar menu(ll), penondranenn) npe
BeIUTE BO3MOJKHBIE PEaKIINH. SalHuIINTe YPABHEHUS peakIiuil.

2. llonyuenne coeguHenuii. C DOMONIBK BBIJAHHBIX PACTBOPOB-DEAKTUBOB
(rugpokcuj HaTpus, xJjgopup Gapus, cyabdar menn(Il), conmsmas Kwucora) U TBEP-
ABIX BeIecTB (yKenes30, KapboHAT HATPUA) MOJYUHUTE YeThIPe COJU U HEePACTBOPUMOE
OCHOBAaHHE, OAHY KHCIOTY M OJWH MeTAJJI. SalHUIINTe YPABHEHUA PeaKIluil.

3. Hpentuduranuna KucaoTsl. Vcnoab3ys HeoO6XOAHMMEBIE PEAKTHBBI, IIPOBEIHUTE
peaknuu, MOATBEPIKIAIOI[HE KAYEeCTBEHHBIHM COCTAB CEPHOM KHCJIOTHI. SAMUIIATE
VpaBHEHHUA peaKIIHii,

4. Hpentuduranna ocHOBaHHA. Vcronb3ysa HeoOXOooUMbIe PEaAKTHBEI, IPOBEeANTE
peakuuy, MOATBEP KAAOIINEe KAYeCTBEHHBII COCTAB I'MAPOKCHAA KANbIUA, BbBIIAHHO-
ro BaM B BHJe HM3BECTKOBOI BOJLI. 3alUINIUTEe YPaBHEHUS NPOBEHEHHBIX pPeaKI[UM.

5. Unenrudmranusa coxei. Mcnonbsys HeoOXOAHMMble PeaKTHBEI, IMPOBEIATE pe-
aKIUK, TOATBepP KAAI0INe KadyeCTBeHHBIH COCTAaB:

a) xJopuga Oapusd;

- 0) cyabdara MarHus.
3anuinnuTe YpaBHEHUA peakI[Hii.

ilda.ws
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BbIBO/IbI K IJIABE III
«OCHOBHBIE KJIACCBbI

HEOPTAHUYECKUX COEIMHEHUWM»

1. Bce BelnecTBa nmensaTcA Ha IpocThbie (MeTaslsibl, HeMeTaJJabl U OJa-
ropojHbIe T'as3bl) U CJOKHBIe (OMHApPHBIE COEIUHEHHsS, B TOM UYHCJE OK-
CUABl — KHCJOTHBIE, OCHOBHBIE M HeCOoJeo0pasyIiomiue; I'MAPOKCUILLI —
KHCJIOPOACOAep Kaliie KHUCJAOThI U1 OCHOBAHUA; COJH — CpeJHHe, KHCJbIe
U OCHOBHBIE).

XuMHu4dyecKue CBOMCTBA KHUCJIOT:

KHCJIOTa + OCHOBaHHWEe — COJIbL + BOJa;
(peakmua obMena )

KHUCJIOTa + OKCHO MeTaJjljla — COJb + BOJOAa,;
(peakmua obmeHa)

KHCJIOTa + MeTaJJl — COJIb + BOAOPONA,
(peakuusa 3aMelleHUA )

KHCJIOTa + COJIb — HOBad KHMCJIOTa + HOBasl COJb.
(peakmua obmeHa)

XMUMHUUYeCKUe CBOWCTBA OCHOBAHUM:

OCHOBaHHe + KHCJIOTa — COJIbL +BoJa,
(pearknusi odmena )

IIEJIOYL + OKCHJ HeMeTaJjljla — COJIb + BOoJa;
( peaknus ofmeHa)

IIEJIOYEL + COJIB — HOBOE OCHOBAaHME + HOBasdA COJIb.

( peaknua obmeHna)

XuMHYecKHe CBOWCTBA OKCHIOB:
OCHOBHBIA OKCHUJ + KHCJIOTA — COJIb + BOJA;
(peakuusa obmeHa )

KHCJOTHBIM OKCHJ + ITEJIOYbL —> COJIb + BOJA;
(peakiua obmeHa )

KHUCJOTHBIA oKcug + OCHOBHBIN OKCHOI — COJIb;
(peaknua coeJHHEHHNA )
KHMCJOTHBIN MU

OCHOBHBIA OKCH/[I
(peakuma coeIMHEHUA)

XuMuyecKkue CBOMCTBa CPEIHUX COJIEM:
COJIb + KHCJIOTa — HOBas COJIb + HOBas KUCJOTA;
(peakmnusa obmena)

COJIb + ]'.'I'.IéJIO‘Ib — HOBasdA COJIb + HOBOE€ OCHOBaHUE,

(pearknusa obmMena)

+ BoJa — PacTBOPUMBINA T'MJAPOKCH/.
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3) coab, + COJIb, — COJIb, + COJIb,;
(peaxiiua oOMeHAa: B peaxkIlMK BCTYIIAIOT ABE COJIH,
B pesyabTaTe MOJIYYAKTCH JBe HOBBIE COJIH )

4) coJap + MeTaJJa — HOBadA COJb + HOBBIA MeTAJLI.
(peaknmmsA 3aMeIleHud )

6. Coocobbl moydYeHUA COJIeH:
1) mMerasna+ KHUCIOTA = COJb + BOJOPOJ;
(peaknusa 3aMeleHUsd )

2) OCHOBHBIA OKCHJ + KHCJIOTA = COJb + BOJA;
(peaknus obmena)

3) T'UIPOKCH] MeTaJia + KHUCJI0oTa = COJIb + BOJAa;
( peakuua obmena)

4) KHCJ0Ta + COJIb = HOBad COJIb + HOBas KHUCJIOTA;
(peakuus obmena)

5) mIEI0Yb + KUCJIOTHBIM OKCHUJ = COJIb + BOJA;
(peakuusa obmeHa)

6) menodyb + COJIb = HOBad COJb + HOBOE OCHOBAHUE;
(peakmusa obmMeHa)

7) cosb + MeTaJlJl = HOBadA COJIb + HOBBIU MeTAaJLI;
(peakiusa 3aMeIlleHHd )

8) conb, + COJNBb, = COJIb, + COJIb,;
( peakiusa obmena)

9) oCHOBHBINI OKCHA + KHCJIOTHBIHA OKCHJI = COJIE;
(peakmusa coeTUHEHU)

10) mMeTana + HeMeTaJlJI = COJb.
(peaxkuua coeJMHEHHUA )

7. 'eHeTnyecKoil HaA3LIBAETCH CBA3H MEXKJY BeIleCTBAMH PAa3IMYHBIX
KJIACCOB, O0BEeAMHEHHBIMH MEKAY CO00# B3aMMOIIPEBPAIIeHUAMU.




HNEPHOJTHYECKHH 34KOH
U INEPHOJIHYECKAS
CHCTEMA XHMHYECKHX
HIIEMEHTOB

JI. H. MEH/IEJIEEBA.
CTPOEHHE ATOMA
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§ 28. ECTECTBEHHBIE
CEMEINCTBA XUMWYECKUX
DJIEMEHTOB. AM@®OTEPHOCTb

C npeacraBuTensiMU €CTECTBEHHbIX CEMEMCTB XMMWUYECKMX 3/1EMEHTOB Bbl YXKe
3HaKOMMUJIUCb Ha I'IpOTFI}KEHHH Kypca. 3T0 wieno4yHbie U Weno4yHo3emesibHble mMe-
Tansbl, ranoreHbl U UHEpTHble rasbl. YTo obbeaguHseT 371eMeHTbl B COOTBETCTBY-
ouue cemencraa?

Illenouynsie Merannsl — 2TO djeMeHTbl [A-rpyrnbl IepuoguYecKol TabIuIlbl
. 1. MengeneeBa. X mpocThle BelllecTBa IIPEACTABJIAIOT c000H cepebpucTo-Genble
wiu Gesible METAJIIBI, XOPOIIO HPOBOAAINE TEIJIOTY U 3JTeKTPUYECKUN TOK, MATKUE
(JIerKo pe)KyTcsa HOYKOM), OUYeHb aKTHBHEIE (B3aMMOAeHCTBYIOT ¢ KOMIIOHEHTAMH BO3
nyxa), a moToMy UX XPaHAT II0J CJoeM KepocwHa (JIUTUA — [OJ CJ0eM BasejilnHa).
C yBenmuyeHHeM 3HaUeHHA OTHOCHUTEJHLHONU aTOMHOM Macchl, KaK IIPaBWJO, NJIOTHOCTH
WX BO3pacTaeT OT JIUTHA K I[€3WI0, 4 TeMIeparypa IUIaBJIeHusA, HAobopoT, yMeHBb
maercd. HaspaHme ceMeHCTBY Jaju IPOAYVKTHI B3aUMOIEHCTBUA 3THUX MeTaJJIOB
¥ WX OKCHIOB C BOIOH — IIEJIOUM, PACTBOPHMMOCTH KOTOPBIX TAKIKE 3aKOHOMEPHO
Bospactraer or LiOH k CsOH.

IllerouHO3€MeNBbHBIE METAJNIBI — 9TO 2JeMeHTHl IIA-rpynnbl mepHoguYecKOon
rabaunsl 1. 1. Meugeneera, naunnasa ¢ Ca. IIpocTiie BellecTBa, o0pazoBaHHbIE 3TH
MH dJIeMeHTaMM, — JIETKHe MeTaJuIbl cepebpucro-Oeisoro (Ca, Ba), cBerso-:KéaToro
(Sr) u Gemoro (Ra) usera. OHM 3HAYUTENBHO TBEDPIKE IIEJOYHBIX MeTasaoB. Jlerko
B3aMMOJIEMCTBYIOT € KHCJIOPOAOM BO3AYyXa, II0TOMY, KAk M IIeJOYHBLIe MeTaJJb,
XpaHATCA I0J CJI0eM KEepOCUHA WU B 3aladHHBIX cocyaax. ['MAPOKCHUIBI IIEJOYHG
3eMeJILHBIX MeTaJIJIOB TaKjKe IPefCcTaBJIAIOT cO00M IIEJ0YM M MOTYT OBITH IOJIYUEHBI
B3aUMOJIeICTBUEM COOTBETCTBYIOIIUX METAJNJI0B U UX OKCHIOB C BOJOII.

l'anorensr — ¢rop, xmaop, 6pom, mox, acrar. X mpocThle BelllecTBa COCTOAT U3
ABYXaTOMHBIX MOJeKYI. [Togo6HO IIEeTOUHBIM METAJJIaM, KOTOPhIEe ABJIAIOTCS CAMBIMU
AKTUBHBEIMU CpPeIX MeTaJJIOB, CeMEHCTBO IaJIoOreHOB BKJIOUYaeT B cebA caMble aKTHUB
Hble HeMeTaaabl. CBOE HazBaHHWE 9TH 3JEMEHTHI IIOJYYUIHN H3-3a CIIOCOOHOCTH 00paso-
BBIBATH COJIM HPU B3auMojeiicTBUU ¢ Merasnamu (ot Jjar. halos — conbp u genos —
npoucxokgenue). Tax, BceM M3BECTHYIO IIOBAPeHHYIO COJIb, MIH XJaopux Hatpusa NaCl,
MOYKHO paccMaTpUBaATh KaK IIPOJYKT B3aAUMOJENMCTBUA XJIOpA C HATPHEM.

ITepBrie aBa ramnoreHa ((pTop M XJOP) — 2TO rasbl: (PTOPp — CBETJIO-}KEJITOro IIBE
Ta, XJIOPp — KENTOo-3enénoro. bpom mpejcrasiger coboit OYPYIO KUIKOCTL, a UOH —
TéMHO-Cephble KPHUCTAJJBI ¢ MeTaJJIMYecKUM OJecKoM.

Herpyguo sameTuTsb, YTO ILIOTHOCTH, TeMIepaTypa ILIABJIEHHA U TeMIleparypa
KHUIEHUA Yy TaJIoreHOB BO3PACTAIOT C POCTOM OTHOCHUTENBHOII aToMHOIt macchel. I[Ber
IPOCTBIX BEIECTB CTAaHOBUTCA 0oJiee MHTEHCHBHBIM.

HueprHsie raset — 5710 3sjgeMeHTbl VIIIA-rpynnel nepuoamndeckoil TabiuIibl
II. . Meupeneera. CBOé HazBaHWe OHU MOJYUNUIH M3-34 UPE3BHIYANHO MAJIOA XUMM
yecko# axTuBHOcTHU. [0 cUX IIOp HEMBBECTHBI COeNUHEHUA resiusa u HeoHa. Ocrajb-
HbIe 2JIEeMEeHTHI 9TOM TPYINBI 00pasyioT COoeIWHEeHHs B OCOOBIX YCJIOBUAX, IOITOMY
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0oJlee TOYHO cJeAyeT HA3bIBAThL OTO €CTeCTBEHHOE CeMeMCTBO 2JIeMeHTOB OJjaropoj-
HbIMH TazaMu. Oco0eHHOCTBIO UX CYIIeCTBOBAHHA B (DOPME IPOCTHIX BEIECTB ABJIA-
I0OTCA OTJeJibHBIE ATOMBI, 4 HE MOJIEKYJIBI.

IlepBble NMONMBITKM KJaccH(MHUKAIMN XUMHYECKHX 3JeMeHTOB. MBI paccmoTpenu
€CTeCTBEHHBIE CEMEMCTBA OTJEJIBHBIX I'DYHII 3JIeMeHTOB. A KakK KjaaccuduUiupoBaThb
BCe XUMUYECKHE 3JIeMEHThI?

. s1. Beprenuyc pasmenns Bce dJIeMEHTHI Ha JBa KJacca — MeTAJIbl U HeMe
TAJIBl HA OCHOBE DA3JIMUYMUiIl B cBOHCTBAX OOPA30BAHHBIX MMHU MPOCTHIX U CJIOMKHBIX
BemecTB. Tak, MeTaylaM COOTBETCTBYIOT OCHOBHBIE OKCHABI W OCHOBAHWA, & HeMe-
TajxjgaM — KHCIOTHBIe OKCHUABI M KHCIOTHI. TaK KakK KJjaccoB OBLJIO TOJIBKO [ABA,
OHY BRJIIOYAJIN 3HAYUTENHHO OTJAMYAIOIUEecH APYr oT apyra ajgeMeHTbl. Hanuuue
0cO0BIX, ABOVMCTBEHHBIX CBONCTB OKCHJAOB U THIPOKCHIOB Yy HEKOTOPBIX MeTAJJIOB
IIPOTHBOPEUNTIO TIPeATIOKeHHOH Beprenuycom kKiaccupurammm.

JNaGopaTopHbiii onbIT 28

B nBe npo6Gupku HaneinTe npumepHo no 1 mMn pacTtBopa cynbdara anoMuHug. B kaxayo
npobupky gobGaBnainTe No KannaMm PacTBOP rMApPOKCMAA HaTpusa OO0 rnoaBieHus Genoro
cTyaeHucToro ocagka. Ocagok Kakoro BewecTsa Bbl NMoay4unn?

B oaHy npobupky nobasbTe CONAHYID KACNOTY, a B APYyrylo — W30bITOK pacTeopa LWE -
no4n. Yro Habniopaete?

PaCCMOTpHM XHMHYEeCKHe peakKIHM, IMPpoTeKawInue IIPH BBIIIOJHEHHW 9TOTIO 9KC-
nmepuMeHTa.

HpH ,&OﬁaBJIeHHH ]'J_[éJIO‘:lH K pacTBOpy COJH aJIIDOMHMHHA BbIIIagaeT ocalOoK I'i
APOKCH A aJIOMHAHMA:

Aly(SO4); + 6NaOH = 2A1(OH)l + 3NaySOy4

OCMOI{ I'MIPOKCHIa aJINMHHHA HcYe3aeT IIPpH HOG&BJIEHPII{ COJITHOM KHCJIOTHI,
TaK KaK pearupyer c Hel Kak HepacTBOpPHMOE OCHOBaHUE!:

Al(OH)3 + 3HCI = AICl; + 3H,0

OpHaKOo 0cafloK THAPOKCHAA aJlOMHUHHA PAacTBOPAETCA W IPH A00aBIeHUN K HEMY
pacTBopa Iénouyu. B UéM Ke IpPHUYMHA TAKOro HeOOBIYHOIO IIOBeJeHHS 3TOro Co
enunenusi? OwrasbiBaeTcs, B [JAaHHOH pEAKIIUU THAPOKCHU] ATIOMUHUSA pPEArupyer
CO INEJIOYBI0 ¢ 00pasoBaHMEM COJHM W BOABLI, T. €. BeAeT cebA MOMoOHO KHCJIOTe:
Al(OH); = H3AlO35. CnenoBaTenbHO, YpaBHEHUE DeaKIMU MOXKHO 3allHCATh TaK:

H3AlO3 + 3NaOH = NasAlO3 + 3Hy0
Bosnee TouHO 3Ta XMMHUECKAsl PEAKIUsA OIUCBLIBAETCA YDABHEHUEM

Al(OH)3 + NaOH = Na[Al(OH), |
TETPAruIPoOKCOAJTIOMUHAT
HaTpUsA
Cousb, KoOTOpas oOpasyeTcsa TpHU 3TOM, HeEOOBIUHAA: C METAJJIOM B HEH CBA3AH
CJIOJKHBIM OCTATOK, KOTOPLIA B (opMyJie 3aKJIOYEH B KBagpaTHble cKoOKH. Comm
TAKOro THIA Ha3LIBAIOT KOMILJIEKCHBIMM,




CradaH ¢ materiallOOkﬁlda.ws

Takum oOpaszoM, B 3aBUCHMOCTM OT IIPUPOJBLI peareHTa TUJIPOKCUI AJTIOMUHUA
IpPpOoABIAET CBOMCTBA KaK OCHOBaHHUA, TAK W KUCJIOTHI. Taxkwme THUAPOKCHABI HA3LIBAIOT
amM@doTepHBIMH.

AmM@POTEpHOCTb — 3TO CBOMCTBO BELLECTB NPOABNATL KNCNOTHLIE UM OCHOBHbIE
CBOWCTBA B 3aBUCUMOCTU OT MPUPOAbl BTOPOro peareHTta, NpuHUMaioLLLero y4a -
CTne B peakuunum.

AHanoruyHo NposBIfgeT XUMHUYECKYIO JBOMCTBEHHOCTL W OKCHJ ajdoMuHus. Ilpu
B3aUMOIENCTBUM ¢ KUCJIOTAMU OH BeléT ceDs KAK OCHOBHBIN OKCHUI:

Al,05 + 6HCI = 2AICl; + 3H,0

IIpu B3auMOJEeHCTBUH ¢ KOHIEHTPUPOBAHHLIM PACTBOPOM IMEJI0YN OKCHI ATIOMK
HUSA TPOABJIAET CBOMCTBA KHCJIOTHOTO OKCHAA, 00pasyd COJb — TeTParuIpOKCOAJIIO-
MHUHAT IIeJOYHOTO MeTasJja:

Aly03 + 2NaOH + 3Hy0 = 2Na[Al(OH)]

AmdoTepHBIN XapaKTep NPOABIAIOT TAKKEe OKCHABI M T'MAPOKCHALI OepUIINA —
BeO u Be(OH)y, nunka — ZnO u Zn(OH),, xpoma(Ill) — Cry03 u Cr(OH) u ok-
CUABLI APYrux MeTasuioB ¢ BajeHTHocTbio II, III m IV.

Ecim xyMudecKuii ajieMeHT-MeTaJ IIPOSABIIAET IIePeMEeHHYI0 BaJIeHTHOCTh, €r0 OK
CHI W THAPOKCHJ C HUBIIEH BAJEHTHOCTHIO YAIlle BCETO IIPOSABJAIOT OCHOBHBIE CBOM-
CTBA, C BBICIIEH — KHCJIOTHBIE, & C HIPOMEXKYTOUHON — amdorepHbie (cxema 6).

Cxema 6
Cr ]
[ ' J
Cro Cr,03 [ CrO3
OCHOBHbIN AmdoTepHbIn KucnoTHbii
okecug, xpoma(ll) okeug xpoma(lll) okeua xpoma(Vvl)
Cr(OH)z Cr(OH)s H,CrO4
Fuapokeua, xpoma(ll), Mmapokeua, xpoma(lll), APOoMORIS kicio e
OCHOBaHue aMdOTepHbI rMapokcua, H2Cr207
| IByxpomoBasi kucnoTa

Bce amdorepubie runpokcusbl HepacTBopuMbl B Boge. [lomyuaror ux momobHO
TOMY, KaK BBl IOJYy4Ya/d THAPOKCH] AJIOMHHHA, — peaklHell o0OMeHa MeKAY pac-
TBOPOM COJIM MeTaJJa U IIEJ0YH, HAIpUMep:

ZnCl, + 2KOH = Zn(OH)l + 2KCl

IITénoup HeOOXOAMMO NPUJIMUBATL HEOOMBIIMMH HOPIHUAMH, IIOCKOJBKY B €€ M3
ObITKe 00pasyiomuiica ocagok aM(@OTepPHOr0 IMAPOKCHAA PACTBOPHUTCAH.

Ilpu marpeBanmm amM@oTepHBIe THAPOKCHALI pasJjiaraloTcd Ha OKCHJ MeTaJlia
U BOJAY, HAIPUMeEp:

T
Zn(OH), = ZnO + Hy0
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UlenoyHble metannsl. LLenoyHozemensHble metannbsl. ManoreHsl. Bnaro-
poaHbie (UMHepTHble) ra3bl. AMdpoTepHOCTb. AMQOTEepHbIe OKCUAabl U FN-
Aapokcugel. KomnnekcHelie conu

MNpoeepbTe CEOU 3HAHUSA

1. Kakne oblime CBOWCTBA NexaT B OCHOBE 0ObEAWHEHWA MEeTasioB B FPynmy Lenoy-
HbIx? Kakue 3akOHOMEPHOCTW HabnwaawTca B 9TOW rpynne ¢ pPoCTOM OTHOCWUTENLHOM
aToMHOWi maccel metanna?

2. Kakve ob6lime cCBOWCTBa flexaT B OCHOBE 00beAWHEeHWs MeTannoB B rpynny Lienoy -
Ho3emenbHbIX? Kakne 3akoHOMepHoCTW HabnopaloTecs B 3TON rpyrne ¢ poCTOM OTHOCK-
TenbHOW aroMHOW Maccel metanna?

3. Kakue oblivMe CBOWMCTBA nexar B OCHOBe 06beauHeHua 3NeMeHTOB B rpynny ranore -
HOB? Kakue 3akoHOMepHOCTWM HabnopgawTcs B 9TOW rpynne ¢ poCTOM OTHOCWMTENbHOW
aTOMHOW Macchl ranoreHa?

4. Kakue obLlupe CBOWCTBA nexar B OCHOBE ODbeAWHEHWS SNEMEHTOB B Ipyrny MHepT-
HbiX razos? [lodemy aTy rpynny npasuibHee HasbiBaTb OGnaropoaHbiMu razamun? Kakue
3aKOHOMEpHOCTWU HabnaalTcs B rpynne ¢ PocTOM OTHOCWUTESIbHOW aTOMHOIR MaccChl?

5. Yto takoe amdotepHocTe? lNMpueegnte npumepbl aMmGOTEPHBbIX OKCUOOB U TMOPOKCU -
[0B. 3anuvunTe ypaBHEHUS XUMUYECKUX peakuuil, UINiocTpUupylolwme CBOMCTBaA Okcuaa
U rMapokcuaa BblOpaHHOro BamMW 3M1EMEHTA.

1

6. Hanuwnte dopmynsl BbICILUX OKCUAOB (T. €. OKCUAOB, B KOTOPbLIX 3N1E€MEeHT Nposenaer
CBOIO BbICLUYIO BaNIEHTHOCTL) M COOTBETCTBYIOLLUNX UM FTMAOPOKCUAOB CNeaylolmx XMmMuie -
CKUX 3JIEMEHTOB: HATpWi, MarHui, anloMUHWIA, a30T, cepa, yrnepond. YKaxuTe xapakrep
KaXO0ro BelecTsa, NOATBEPAUTE €ro ypaBHEHWSMKW COOTBETCTBYIOWMX PeaKUWA.

7. 3anuunTe ypaBHEHUS XMMWYECKUX Peakunili Mexay BellecTBamu:

a) okcua, CTPOHUMS U BOAA,

6) okcua mapradua(Vil) v Boaa;

B) ruapokcua kanusa n cynsdar meaun(ll);

r) rMapokcua, UMHKA WM cepHasi KMcnoTa;

0) rMopokcua, UMHKA WU rMopoKcup, HaTpuys.

8. ObpasyeTtca nu ocagok npu pobasneHun 50 r 2 %-Horo pacTBopa cynbdara LMHKa
kK 40 r 8 %-Horo pacteopa rugpokcupa kanua? OTBeT NoaTBepavTe pacyéramu.

9. MaccoBas [ons mapraHua B OCHOBHOM okcuae pasHa 77,46 %, a B KUCNOTHOM —
49,55 %. Onpepenute ¢Gopmysbl OKCUAOOB.

o

Bbipa3uTe CBOE MHEeHue

10. AprymeHTUpyiATEe CBOK TO4YKY 3peHust Ha nopsaok [o6GaBneHuss peareHToB Apyr
K Opyry npuv nony4deHum amdpotepHoro ruapokcupa B xone nabopatopHoro onbita 28,
KOTOPbLIA Bbl NPOBOAUNM Ha ypoke. YTo Npou3oraéT, ecnu MaMeHuTb nopanok gobaene -
HUA PEeakTWMBOB: K PAcTBOPY LWENno4u (rmapokcuaa Hatpus) nobaeBnsaTb No KannsMm pac-
TBOP conuv (cynedara antoMuHug)?
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S 29. OTKPBLITUE
HEPUOINYECKOIO 3AKOHA
JI. I. MEH/IEJIEEBBIM

Bosbmute 20 KapToyek, Ha KOTOpPbIX 3anWcaHbl CUMBOJIbI MEpPBbiX [ABafLaTH
XUMUYECKUX 3/1eMeHTOB [lepoguyeckon CHUCTeMbl C yKa3aHWEM OTHOCUTESb-
HOW aTOMHOM MacCbl, XapakTepa MpoCTOro BellecTBa (MeTanna uau HemeTassna)
M (hOpMynbl BbICIUMX OKCHAA M rugpoKcuia (OCHOBaHMA, KUCIOPOLCOLepIKa-
LWen KUCIOoTbl UM amdpoTepHOro ruapokcuaa). PacnonoXurte KapTouku B OAWMH
rOpU3OHTa/IbHbIM PsAA B NOpsAKe BO3pacTaHWs OTHOCWHTENbHOW aTOMHOW Mac-
Cbl 3/IEMEHTOB W MpoaHanuaupywte ero. B oTauuve OoT MOHOTOHHO BO3pacTa-
loulei aTOMHOM MaccCbl, CBOMCTBA 3/IEMEHTOB B MOJIYyYEHHOM psiAy W3MEHSIoTCS
nepuoguyecku. Pacnonoxumrte KapTouKuM 3/1EMEHTOB CO CXOLHbIMWU CBOWCTBaMM
apyr nog gpyrom. lNoyemy kaptouku «Kanui» u «AproH» HapyliawoT nopsaok
BO3pacTaHWA OTHOCWUTE/IbHOW aTOMHOM MaccCbl 3/IEMEHTOB (KaiMi MMeeT MeHb-

DEEEEEE
[ve[mel 4] [=:] =] 2] 1]

] i B
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Puc. 68. Tak poxpanachk Tabnuua XMMUYECKUX
anemenToe . . MeHgeneeea

wee 3Ha4eHWe OTHOCHTENbHOM aTOMHOWM Maccbl, 4eM apron)?

Ilepuoguueckuii 3axod u Ilepuomu-
geckKad cHceTeMa XHMHYeCcKHX 3JIeMeH-
Toe J[. U. Menneneera — Bexuuaii-
mue oTKpbiTuAa KoHma XIX B., ocHOBa
COBpPEMEHHOIl  XMMWHU, JUHAMUYHOE
U pasBuBamIieecsa ydeHue. OHU oTpa-
JKaIoT ABJIEHHUA, pealbHO CYIIeCTBYIO-
myue B IIpUpOle, W II09TOMY HUKOTAA
He IOTEPAIOT CBOero 3HAUEHUA.

OrkpeiTue Ilepuoguueckoro sakoHa
u Ilepuopmdeckoii cucTeMbl OBLIO O
rOTOBJIEHO BCEM XOJOM WCTOPHUM pas-
BATUS XWMWH, OJHAKO mOTpeboBasiach
reHuaJbHOCTL MeHeneeBa, ero jmap
HAYYHOTrO IpelBUIAeHNs, YTOOBLI 9T 3&
KOHOMEpPHOCTH ObIIN c(hOpPMYJIHNPOBAHBI
u rpapuuecku IpeacTaBJIeHbLI B BHje
TA0JIUIIEI.

B ocHOBY cBoeil paboThl 1m0 KJac-
cu(pUKaOUN XHUMHYECKHX 9JIEMEeHTOB
MengeneeB MOJOMKHJ JBa OCHOBHBIX
U IIOCTOAHHBIX NpPHU3HAKA XMUMHYECKHX
AJEeMEHTOB: BEJUYUHY HMX OMHOCU
menbHOll AamMoOMHOI maccbl U ceollcmea
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o0paszosarublx umu eeuwecms. OH BBIINCAJ HAa KapTOUYKM BCe H3BeCTHHIE CBele-
HUA 00 OTKPBITBIX W HM3YYEHHBIX B TO BpeMs 63 XMMHYECKHX 2JIEMEHTaX M HX CO-
eJUHeHUAX.

Pacroso:XUB Bce XHMMHYECKHe dJeMeHThl B TOPSAAKe BO3PACTAHMA HMX OTHOCH
TEeIbHBIX ATOMHBIX Macc (paHbIIe 3Ty BeIWYMHY HA3BIBAJIM ATOMHBIMH BeCcaMH),
II. 1. MeHgeneeB 3aMeTHJ, UTO B TaKOM HIOCJIEIOBATEJBHOCTH HMMEKTCA YYaCTKH,
B KOTOPBIX CBOMCTBA 3JIEMEHTOB M 00OpPa30BAHHBIX MMM BeIeCTB M3MEHAIOTCS CXOX
HBIM 00pasoM.

PaccMoTpuM 2TH 3aKOHOMEPHOCTH, MCIIOJNL3YA COBPEeMEHHBIe TEPMUHEI.

1. MerannmnyecKkne CBOMCTBA TPOCTHIX BeIIeCTB, HauboJiee SPKO BEIpayKeHHEBIE
y IMEeJIOYHBIX METAJUJIOB, OCJaabeBaloT W CMEHAKTCH HEMETAJIHUYECKUMH, KOTOpbIe
Haubojiee APKO BhIpa)KeHbl Y IaJIOTeHOB.

2. BaneHTHOCTB 2J1eMEeHTOB B BhICIIHX oKcuaax Boapactaetr ot I go VII (VIII rons
KO AN OCMHA U PYTEHUA).

3. BajeHTHOCTE HEMETAJIJIOB B JeTYYHUX BOAOPOAHBIX COeIHHEHHMAX CHadaja BO3
pacraer, a 3aremM yMeHbIaercsa. Hanmpumep, ansa amemenToB Il mepuoja:

111 1hY IT1 II I
BH; —» CH, —» NH3 - Hy,0 —» HF

4. OcHOBHBIE OKCHABLI 2JIEMEHTOB Hadaja IepHoja cMeHAeT aM(OTEePHBIN OKCHI
W Jajiee — KHCJIOTHBIE, CBOMCTBA KOTOPBIX ycHIWBaloTcA. Hampumep:

Nay0O —» MgO — Aly03 — SiOy — P205 — SO3 — Cl0y
OCHOBHBIE amMQOTEepHBII KHCJIOTHBIE OKCHILI
OKCHIBI OKCHI

9. I'mapokcuabl-ocHOBaHUA Yepe3 aM()OTEPHBIH I'HAPOKCHUJ CMEHSIOTCA BCE OoJiee
CHJIBHBIMH KHCJOTaMIM. Hanpnmep:

NaOH — Mg(OH), —» Al(OH); — H,S8i0; — H3PO, — H,S0, — HCIO,

IreJIoYE OCHOBaHHe aM(OTEepPHBIH caabas KHCJIOTa CUJIbHAA OYeHb
THIPOKCH KHCJI0Ta cpejHeit KHCIIOTA CHJIbHASA
CHJIBI KHCI0Ta

Ha ocumoBamnu amannsa 3axoHoMmepHocTenn [I. U. MenpgeneeB chopmyaupoBas
ITepuoguuecKuit 3aK0H, KOTOPBINT B COBPEMEHHBLIX TEPMUHAX 3BYUYUT TaK:

CeoricTBa XMMUYECKUX 3MEMEHTOB U OﬁpﬂSOB&HHbIX nMKn BelleCTB HaxoOAaTcH
B Nepnoanyeckoi 3aBUCUMOCTU OT UX OTHOCUTENbHbIX aTOMHLIX Macc.

JIHéM poskaeHHs TepUOAUYEeCcKOr Tabauiel cuutaercsa 1 mapra 1869 r.

3nauenne I[lepuogmueckoro 3axona. [lepmogmueckuit 3akon u Ilepmogumueckas
cucrema [I. . MenneneeBa aBasawT coboit Tpuymd poccuiicKoil XMMHUIECKOH HAYKH.
IMTogymaiiTe camu, Beab BCe Y4YE€HBIE, KOTODbIe 3aHUMAJNCH IIOMCKOM €CTECTBEHHOH
KJIacCH(PUKAIIMK XUMHUYECKHUX DJIEMEeHTOB, HAXOAWJINCH B PABHBIX YCJIOBHUAX, HMe
J¥W ONHU W Te K€ HayJyHble IPeAIIOCBIIKH AaA 0000menns. [Touemy Ke HH OJHOMY
u3 HUX, Kpome MeHaeneeBa, He yAaJoCh OTKPBITH Ilepuomuueckuil 3aKoH?




CxadaH ¢ material 100

OueBngHO, 9TO O0O'BEKTHBHBIX NPEIIO-
CBIJIIOK (HAKOILIEHHOTO (PAKTOJIOTHUYECKO-
ro martepualia, padboT npeallecTBeHHUKOB,
yJacTuA B che3fle XUMHKOB B I'. Kapicpya,
HA KOTOPOM ITOOEIUIN UAEH ATOMUCTUKI)
6pr1o Masio. IlorpeboBasica cyOBEKTHB-
HBIHA, JIMYHOCTHBIN (haxTop. . 1. Menne-
JeeB MMeJI DHIUKJIONeJUuYecKue 3HAHUA,
yMen o0060o0mare (akTbl M BBIABHUIATH
Ha WX OCHOBe rumnoressl. CrpaBeninBbl
caoBa pycckoro xumuira JI. A. Yyrae-
Ba, cKazaHHBIe UM 0 Menngemeese: «I'e-
HUAJBHBIN XWUMHWK, IIePBOKJACCHBIN (hu-
3WK, ILIOJAOTBOPHLBIN McciegoBaTeNb B 06-
JacTH THUAPOAMHAMHKI, METeOpPOJIOTHH,
Te0JIOTHM, B PA3JIMYHBIX OTJejlaX XHUMH-
YeCKOHM TeXHOJOruu (B3phIBUATEHIE Bellle-
cTBa, He()Th, yUeHHe O TOILIMBE) U IPY-
I'UX COIPENeNIbHBbIX ¢ XUMUell 1 (pU3uKOoi
JAUCIUIIJIMHAX, TJIVOOKHIH 3HATOK XMMU-
Omutpuii MeBanoeny Menpeneee (1834—1907). YECKOW HIPOMBINIJIEHHOCTA W IIPOMBIIII-
Moptpet pabotel N. E. PenuHa JIeHHOCTH BO0O0DIle, 0CO0EHHO pPYCCKOI,

OPUTHHAJBHBIN MBICJIUTENb B o00JacTH
YyU4eHUA O HAPOJAHOM XO3AMCTBE, TOCYJAPCTBEHHBIA yM, KOTOPOMY, K COXKAaJEHUIO,
He CYKIeHO ObLIO CTATh IOCYAAPCTBEHHBLIM YeJOBEKOM, HO KOTOPBIN BUIEN U IIOHUMAJ
gagaum u OyAymniHOCTH, Poccuu Jrydiiie IpeacTaBUTeIel Haleld o()HUIHATLHON BIACTH...

OH ymen ObITH (pmaOCOPOM B XUMHH, B (DU3MKe U JPYTUX OTPACIAX €CTEeCTBO-
3HAHHW, KOTOPBIX €My IIPHMXOAMJIOChH KacaThCs, W eCTecTBOHCIIBITaTejieM B IpobJie
Max (puirocodry, TOTUTHYECKON DKOHOMMH M COIIMOJIOTHUH> .

Kax mnpusHaHue 3acliyr PYCCKOro XHMHKA IepeJ MHUPOBOIl HayKoil ciaenyer
oTMeTuTh chaeayionui gaxr. B 1955 r. rpynna amMepuKaHCKMX XHUMHKOB BO IJjia-
Be ¢ I'. Cuboprom monyumia HOBBIM, 101-ii, sJIeMeHT, KOTOpPOMY B YeCThb BeJamyaii-
miero pycckoro xmmuka MeHzeneeBa eIMHOAVIIIHO IIPHCBOMJIA HA3BaHHE «MeHe-
JIeBUM » .

Ilepumoanueckuit sakoH u Ilepumogmueckasa cucrema [[. 1. Menugeneesa 1os3Bo-
JHUJIH:

1) ycTaHOBUTE B3aMMHYIO CBA3b MEXKAY 2JIeMeHTaMM M 00beJUHHUTH HX IIO CBOM
cTBaM;

2) pacHoJIO}KHUTL BJIEMEeHTHI B €CTEeCTBEHHOH IIOCIeZOBATEILHOCTH;

3) oOHAPYKUTEL NNEePUOAMYHOCTH, T. €. HOBTOPAEMOCTbL, ODIIMX CBOWCTB dJIeMeH
TOB U UX COENUHEHUN U O0BACHUTH HPUUYUHY HTOrO;

4) BMCIIpaBUTh U YTOYHUTH 3HAUEHHSA OTHOCHTEJBLHBIX ATOMHBIX MacC HEKOTOPBIX
2JeMEeHTOB;

5) MCHpPABUTHL U YTOYHUTH BAJEHTHOCTH HEKOTOPBIX 3JE€MEHTOB;

6) nmpenckKasaTh CYII[eCTBOBAHME eIllé He OTKPBLITLIX 2JIEMEHTOB, OIMCATHL MX CBOM
CTBa U YKas3aTh IIYTU OTKPBITUA.

Tpuympom Ilepuoanueckoro zakona u Ilepmoguyueckoll cucTeMbl CTaJa0 OTKPHITHE
TpEéX IIpeAcKasaHHBIX MeHje/JeeBbIM 3JeMeHTOB — TaJlJINsA, CKaHAWUA W TepMaHHA.

tilda.ws
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9TO IIO3BOJIAJIO OJHOMY K3 M3BECTHBEIX (DHJI0CO()OB HA3BATh OTKpPBITHE MeHIeleeBBIM
ITepumogmyuecKoro saxoma HAYYHBIM HOLBHIOM, MHOZOOHBIM IIOABHIY acTpomoma Jle
Bepbe, MpeAcKasaBlIero opouTy enié HeusBecTHO IaHerbl Henryu. Ilouemy Tak
OMOILIMOHAJNBEHO XapaKTepH3yeTcA OTKPLITHE PYCCKOI0 XMMHUKAa? ITO CBA3aHO C OF
KpBITHEM TepBoro us mnpegcxkasanubix J[. M. MenpgeseeBbIM sjleMeHTa TaJlinsA, cle-
nanHbIM (ppannysckuM gpuauxkom I1. 3. Jlekokom ne Byaboapanom. MenneieeB, OJe-
CTAIle BIaAeBIINN (PPAHIY3CKUM S3BIKOM, IIPOUMTAJ CTAThI0 00 OTKPBITHM TaJljIud,
a sareM HaUCAJ HCbMO, KOTOPOE aJ[pecOBAJl IIepPBOOTKPBIBATEIIO STOT0 3JIEeMEeHTAa,
M He TOJBKO yKasaJ Ha omubky ByabGoapana (TOT ompejiesns HEBEPHO ILJIOTHOCTH
raJiius), HO ¥ HA3BAJ NPUYHUHBI 3TOH omubOKu (obpaser; raaausa ObLJI HEJOCTATOUYHO
OYHIIeH).

Bugaeriit puaocod B. M. Keapor nucan: «MoxHO IIpeicTaBUTL IIePBOHAYAJIBLHOE
H3YMJIEHHE, a BO3MOYKHO Jajke HEerojoBaHue JII0O0ro CTpPOroro XMMHUKA-aHAIATHUKA,
ecsin Ob1 OH moayuui momobubeii coer. Kak?! Ou B Ilapuike mep:kuUT B pyKax HO
BOE€, OTKPBITOE MM BeIeCTBO, HHKOMY [OTOJIe HeM3BeCTHOe, BHUAUT M 0OCA3aeT ero,
H3MepseT W OIpefiesisieT ero CBOMCTBa Ha aHAJUTHYECKHX BecaxX, CJIOBOM, ABJSIETCS
eJUMHCTBEHHBIM B MHpe HCcJeJoBaTeJ]eM, HMeINUM [JeJl0 ¢ 3THUM BeIlleCTBOM KaK
¢ peanbHbIM Tenom. WM BApyr Kro-to, HaxomAmuiica B Poccun, Ha PACCTOAHUM Thi
CcAYM KUJIOMETPOB OT ero jJabopaTopHu, He BHIEBINHUI B Iilada HU KPYIHHKH HOBOTO
BEeIlleCTBA, COMHEBAETCA B TOM, XOPOIIO JH OHO OUUINEHO, M He CMYIIAACh, BBICKA
3bIBAET CBOHU COBETHI, KAK 5TO CHEJIaTh».

. 1. Mennenees okasajica npaB. ByaGoapaH BHAJ ero COBeTY M COOOIIMJ Ha
y9YHOMY MUPY: «fl aymaro, 4To HeT HYJKABI HACTAMBATHL HA HCKJIOUYHUTEILHOH Bak-
HOCTH TEOPeTUYEeCKHUX B3TIAN0B r-Ha MeHmeneeBa OTHOCUTENBHO ILIOTHOCTH HOBOTO
aJIeMeHTa» .

IIsegckuit yuénsrii ®@. Hunabcon, oTkpeiBIiuil B 1879 1. cramguii, mpeacKasan
HeIll MenmeneeBoIM Kak 9Kabop, HpHcias eMy B IIOZAPOK HEMHOI'0O HOBOT'O MeTAaJLIa,
a HeMenkui yuéHelii K. A. BuHKJIep, oTKpBIBIINN HpeackasaHHLIN MeHIeneeBbIM
repMaHMi (9KACHIMINUYM), BOCTODIKEHHO IIHCAJ: <..II€PHOJUIHOCTL DJIEMEHTOB TEM
caMBIM yoKe He THIIoTe3a, OHa craja (aKToM, W XMMHUYECKOe HMCCJIeJOBAaHWE CHes1ajIo
TaKUM 00pa3oM HOBBIH, HEMCYHCIMMO BasKHBIM IIar B IIAPCTBO MO3HAHUA».

B saximouenme npuseaém cuoBa . M. MenpgesneeBa M3 ero CTarbé «3aMeTKU
10 OBOJY OTKPBITHA TajlJIndg», B KOTOPO OH IaéT coBeThl Byaboapany: «9Ta cTaThi
NOKa3bIBaeT KaK MOI0O HAYYHYIO CMeJOCTh, TAK M MOIO yBepeHHOCTh B Ilepmommue-
CKOM 3akoHe. Bcé ompasmanochk. 9TO MOE MMI».

OtkpbiTne Mepuoaunyeckoro zakoHa A. U. Menpneneeebim. Mepuopuye-
CKOe U3MeHeHue CBOWCTB 3N1eMEHTOB U 00pa30BaHHbLIX UMW NPOCTLIX Be-
wecTs U coeauHeHuii. Popmynupoeka Mepuoaunyeckoro 3akoHa. 3Hauve-
Hue lMepuoan4eckoro 3akoHa

1. Kakme npusHakn 6binv nonoxedsl . V. MeHaeneessiM B OCHOBY Knaccudukaumu
XUMUYECKUX DNEeMEHTOB?

2. Kak 6bin oTkpbIT MNepuoandeckuii 3akoH? lMpueeante ero GOpMyn1MpoBKY, UCNONbL3Ys
COBpeMeHHbleé TePMUHBI.
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3. Kak n3meHsiloTcst B Nepuofe ¢ pPoCTOM OTHOCWTENbHOI aTOMHOI Macchbl:
— MEeTannM4eckue CBOWCTBA;

— HemeTannM4yeckue CBOWCTBA;

— BaleHTHOCTb 3/IEMEHTOB B BbICLUUX OKCUAAX;

— BalleHTHOCTb 3/IEMEHTOB B BbICLUMX IMAPOKCUAAX;

— XapakTep BbICLUMX MMAPOKCUAOB?

\

4, Pacnonoxute afemMeHTbl B nopaagke Bo3pacraHuna mMmetTanin4eckunx CBOWCTB:
a) C, Li, Be; 6) Ga, B, Al; B) CI, Al, P; r) Mg, Si, S.

5. Pacnonoxunte okcuabl B NOpsAKe BO3pacTaHUs OCHOBHbIX CBOWMCTB:

a) Naj0, Li»0O, Cry05; 6) MgO, Nas0O, Al,Oz; B) MgO, CuQ, CaO.

6. Pacnonoxure rmapokcuabl B Nopsagke BO3pacTaHUs KUCNOTHbIX CBOWMCTB:
a) HNO3, H3BOj3, Ho,COj3; 6) HCIO,, HSiO3, HaPO,.

Ucnonb3yinte JONONHUTENbHYIO MHPOPMALUIO

7. HasBaHWsa kakux anemeHTOB cBA3aHbl ¢ Poccuein n pycckumn? Moarotoeste coobule-
HWe “PYCCKOE Ha4dyano B Ha3BaHWMAX XMMWYECKWMX 3NemMeHTOB».
8. MopgroTtoBbTe cooblueHre no Teme «UcTopusa OTKPbITUA [epnoanyeckoro 3akoHa».

§ 30. OCHOBHBIE CBEJAEHUS
O CTPOEHUUM ATOMA

B nepeBsoge c rpedeckoro «atom» o3HayaeT «Hegenumbii». CooTBeTcTByeT nu
3TO OEeMCTBUTENbHOCTH?

OTKpBITUSA, CAeIaHHbIe HAYKOM B KoHIe XIX —
Havase XX B., OKasajly, YTO aTOM HeJNM — OH CO
CTOUT U3 BJIIEMEHTAPHBIX YACTHUI]: MPOTOHOB, HEWTpO-
HOR U 3JIeKTPOHOR.

B 1911 r. 3puect Pesepdopa mpeano:kua Molellb
aroMa, HATMOMUHAWIYIO cTpoeHue CoJHEUHON cHucTe
MBI (pue. 69). 9ra Mozenb MOJAyYHWJa HA3BAHWE TJja-
HETAPHOM.

B 1menTpe aToMa HAXOZUTCA MHOJOMKHUTEIBHO 3&
pAKeHHoe Anpo. dAxpo — 9To camad TsiKEnad, IPU
PTOM caMad MaJleHbKafd dYacTh aToMa. BoKpyr daapa
pacrojiaraoTcAa OTPUIIATELHO 3apAKeHHbIE dJIeKTPO
HBI, COBOKYIIHOCTE KOTOPBIX Ha3BbIBAETCSH 3JIEKTPOHHOM
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obomoukoii. Paguyc auapa npumepao B 100 TwIC. pas
MEHBIIIE PasMepoB BCero aroma. fApo MOKHO cpas
HUTH ¢ (HyTOOJBHBIM MAYOM, MOJIOKEHHBIM B I@HTPE
moJjid, a aToOM — C COBPEMEHHBIM CTaZHMOHOM.

fAnpo aroma o6pas3oBaHO dJIeMeHTAPHBIMU YACTH-
IaMH [OBYX BHIOB: HPOTOHAMU ip U HeHTpoHAMU

1
o. W Te u apyrue Ha3bIBAIOT OOIMM TEPMUHOM

HYKJIOHBI (OT JaT. nucleus — Anpo).

OIeKTPOHLI € ouyeHL Majabl. Macca 3JIeKTpoHA
paBHA 9,11; 107% Kr, T. e. B 1833 pasa wmensbIme
Macchl IIPOTOHA, KOTOpas paBHa 1,67-10_27 K.
DIeKTPOHBI — 9TO OTPUIATEJIBHO 3apsAKeHHBIe
pJIeMeHTapHbIe YaCTHUILI, 00Jagalline HAUMEHBIINM
DJIEKTPUYECKNM 3apAfoM, NPUHATHEIM 3a eJUHHILY,
y aJieKTpoHa OH paBeH —1. Bce usBecTHBIE ITOJIOMKHU-
TeJIbHBIE M OTPHIlATEeJbHEIe 3apAlbl YacTHIl (IPOTOHOB M HMOHOB) OOBIYHO CpaBHUBA-
0T ¢ aTOoil eguHunei. Tak, sapan nporona paBed +1. Macca mpoToHA TaKKe HPHU-
HATa paBHon 1.

ATOM B IeJOM He HMeeT 3JeKTPHYeCKOTro 3apsaja, TaK KaK YUCJ0 NMPOMOHOE
6 adpe pABHO HUCHLY IJNEKMPOHOE 8 INeKMPOHHOL 060/01Ke.

© 3nextpon

\ .Fl.upo

Puc. 69. Mopens atoma
no Pesepdopay

ATOM — 35TO HauMeHbllas 3NeKTPOHEeNTpanbHas 4yacTmua XMMUYECKOrO SNeMeH-
Ta, cocTosuas U3 aapa U 9NeKTPOHHOMN 060n04KN.

ATOMBI B IpoIecce XMMHUYECKHX PeaKIHil MOryT OTAATh WM IIOJYYWUTH OLHH
WJIM HECKOJIBKO 3JIEKTPOHORB. B 3TOM ciyuae OHU mepecTarT ObITh 3JIEKTPOHEHUTpaIb-
HBIMHU H IIOJIYYalOT ITOJOYKUTENbHBIA WM OTPUIATENbHEIN 3apAlbl, T. €. IIpeBpalmia-
I0TCA B WOHBL.

Yucno NpoTOHOB B A4pe atomMa paBHO MOPSAAKOBOMY HOMEPY XMMWYECKOoro ane-
meHTa (Z) B Tabnuue . . Menpoeneesa.

(Onpedesume koautecmeo nponoHos 6 A0pax amomos 600opoda, yznepoda, pymeHnus.)

B simpe aroma Bomopoga — 1 mpoToH, B sAApe aromMa yriaepojaa — 6 MIPOTOHOB,
B Aape aroma pyreHus — 44 mnporoHa.

CiiegoBaTeibHO, ATOMbBI OJHOTO XMMHWYECKOIO 3JeMeHTa Becerja UMelT OZMHAKOe
BOE YMCJIO IIPOTOHOB, T. €. OWHAKOBBIM ITOJIOKUTENBHBIN 3apAn Aapa. 9TO IIO03BO-
JIdeT naTh Gojiee TOUYHOE OIpelesieHHe MOHATHIO «XUMHUYECKHH 2JIEMEeHT».

XMMUYEeCcCKUM 3NeMeHTOM Ha3blBaeTCHd COBOKYMNHOCTL aTOMOB C OAWHAKOBbLIM
3apsaoM aapa.

IloMmuMoO TpPOTOHOB, B AZpe aTroMa cojepikarca HeHTpoHbl. OHM He HMeEOT 3a-
pAja, He USMEHAKT ero BeJUYUHY, HO OIPEIeSsaoT maccy aAapa. Hwucnao HeHTpo-
HOB B dAnpe obosHauvaroT OykBoir N. Macca HeliTpoHa, Kak M IIpOTOHA, paBHa 1,
T. e. 1/;9 Macchl aTroma yriepoxa (cm. § 6). Bmaunmr, macca sgpa aroma (B OTHO-
CUTEeNBbHBIX €IWHHIIAX) PaBHA CyMMe UHCJIa IPOTOHOB M HEHTPOHOB. DTy BEJIUUYUHY
HA3BIBAIOT MAaCCOBBIM YHCJOM aToMa W 0003HA4aloT OYKBOiT A.

naterial100.tilda.ws
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ITopAankoBeIil HOMEp 2JIeMEHTa IPUHATO 0003HAYaTh (POl cjIeBa BHU3Y OT CHM-
BOJIa XMMHYECKOTO 9JIeMEeHTa, a MAacCOBO€ UHCJI0 — cjeBa BBepxy. Hampumep, musa
aToMa HaTPHA:

23
11Na
Maccosoe YMCJIO, YHCJIO IIPOTOHOB H HEﬁTpOHOB B AJpe pacCcUMTbIBaeTCd IIO (llop-

my.Jie:
A=Z+ N

Ucrionb3ysa oty GOPMYJy, MOKHO PACCYUTATH UHUCJIO HEUTPOHOB B sAlpe aToMa
MI000r0 XMMHUYECKOTO 3JIeMEHTa II0 HM3BECTHOMY MaccoBoMmMy uuciay. Hampumep,

B sApe aToMa JIUTHUA ';Z:,Li yeTsIpe HeliTpoHa (7 — 3 =4), B Agpax aTOMOB KHCJIOPO-
na 120 BOCeMb HelTpoHOB (16 — 8 = 8), B agpax aTomoB docdopa ?},P — IIeCTHAAIIATE
(31 — 15 =16), B Anpax aToMOB 30JI0TA 1% Au — cro Bocemraanars (197 — 79 = 118).

OcHOBHEIE CBeJIeHHUA O YaCTHIIaX, o0pasynmiux aromMm, obobiieHsl B Tabauime 15.

Tabnuuya 15
CpaBHUTENBHAA XAPAKTEPHUCTHKA 3JeMEHTAPHBIX YACTHUIL

Hctain YcnoBHoe Macca, kr | 3apan Cnocob onpegeneHus yucna
0603HaueHHe 3N1eMeHTapHbIX 4YacTHL B arome
MpoTtoH 1 1,67-10727 | +1 Yucno npotoHoB B aToMe COOT-
1P BETCTBYET NOPALKOBOMY HOMepPY
anemeHTa B [lepuoguueckon cucre -
me 1. N. Menpeneesa
He#tpoH 1 1,67 - 10727 |0 Yucno HeMTPOHOB B atoMe HaxogsAT
o no chopmyne N= A — Z
3NeKTpOoH e 9,11- 10731 | —1 Yucno anekTpoHOB B atome co-
OTBETCTBYET MOPAAKOBOMY HOMepy
anemeHTa B [lepuogunueckoi cucre -
me . U. Menpeneesa

flzpa aToMOB XMMHYECKOrO 3JIeMEHTa Bcerja comeps;KaT OJHO M TO Ke YHCJIO
IPOTOHOB, & BOT YHCJIO HEHTPOHOB B HHUX, OKAa3bIBAETCA, MOYKET OBITH PaSIHMYHBIM.
Hanpumep, B aAape mnoboro aromMa xXJjgopa 17 IpoTOHOB, HO B HpHUpOAe BCTpeda-
IOTCS aTOMBI XJIOpa C MAacCOBBIMH YHcaaM#u 35 m 37. 3HAUMT, YHCJIO HEHUTPOHOB
B UX AApax CooTBeTcTBeHHO paBHOo 18 m 20.

ATOMbI OHOIO XMMMWYECKOro 3NEeMeHTa, coaepxkawume pasinyHoe YUCIO HeWn-
TPOHOB B A4pe W, cnegoeartenbHO, Merwne pasnnyHble MacCoBble 4Yucna, Ha-
3blBAKOTCA U30TONMNaMu.

CBO€ HaszBaHMe M30TOILI MOJYYUJIH OT ABYX IpPeUeCKHX CJOB: iSOS — paBHBII,
topos — wMecTO, T. €. M30TONHI OIPEAeJEHHOIO XMMHYECKOro 3JIeMeHTa 3aHuMaloT
onHo MecTo (OmHY U TY Ke RiuerTky) B Tabmnuune . M. Menzgeneera.

35 37
Wszoronsl xJjopa obosravatoresa 17Cl u 77Cl (umrator «xmop-35» u «xa0p-37»).
IMTpuuém M3 KaKABIX YETBHIPEX ATOMOB XJIOpa TPH aTOMa — 35TO JIETKHe M30TOILI.
Jltoboe mpupojHoe coeJMHEHHEe XJOpa HMeeT MMEHHO TaKOe COOTHOIIeHHEe H30TOe
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35 37
moB — 75 % 17Cl m 25 % 17Cl. CpenHioro OTHOCHTE/NILHYI0O aTOMHYIO Maccy XJopa
PaACCUUTHIBAIOT € YUYETOM COAEPIKAHUA €r0 M30TONOB B IPUPOJE:

A e wiic+ 4, Gic) - wElcl) _ 35 - 75% + 37 - 25%
100 % 100 %

Ho mamnas (gopmysia YYHUTBIBAET TOJBKO MACCHI SIep aTOMOB. A Kak Ke ObITh
¢ Mmaccoit asekTporHor? OHa HACTOJIBKO Maja, UTO HE BHOCHUT IIOIPABKU B OKPYIJIEH-
HOe 3HaUYeHHe OTHOCHUTEJbHOH aTOMHOII MacCChI.

Takum oOpaszoM, OTHOCHUTE/IBHbIE aTOMHBIE Macchl 2JIeMeHTOB B Ilepmogmueckoit
cucreme . V. MenneneeBa mMeioT ApoOHEBIe 3HAUYEHHA IJIaBHBIM 00pasoM IIOTOMY,
YTO PacCYHTAHBLI KaK CpeJHHEe BEJWYUHBI AJIA BCEX IPHUPOJHBIX H30TOIOB C YYETOM
ux pacunpocrpaHénHoctu. Tak, sapajg aapa aroma aprosna +18 (18 mporoHoB), a Ka-
ausa +19 (19 oporosHoB). OgHAKO M3 ABYX NPHUPOAHBIX M30TOIIOB KaJIHd R w K
bosbllladg 4YacTh HNPUXOAUTCA Ha JIErKHB msoromn, moatomy A(K) = 39. ¥V apromna,
HaAIpPOTHUB, HNpeodyajiaeT TAMKEILIA H30TOII 4O.Ar, noatromy A (Ar) = 40.

O0pryHO BelecTBa, 00pa3oBaHHBLIE Pa3JHMYHBIMH H30TOINAMM OJHOTO 3JEMEHTa,
He pasnYalTcda II0 CBOMCTBAM.

3a eIMHUIY MAaCChl 3JIeMEHTAPHBIX YacTHI[, aTOMOB M MOJIEKYJI IIPUHATA Macca

A (Cl) = = 35,5
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1/12 Macchl aToMa yriepoja, NpUYéM He Jjoboro aroma, a usoromna l2C.

MnaHeTapHaa moaens CTPOeHUN atomMma. AApo U HYKJIOHBI (MPOTOHbI U Hel-
TPOHBI). AnekTpoHHaa oGono4yka v 3anekTpoHel. Maccoeoe uucno. WUoHbI.
CoBpemeHHOe onpeaeneHne NOHATUA «XUMWUYeCKuin anemeHT». U3oTonsbl J

NMpoeepbTe CBOM 3HAHUA

1. Kakne anemeHTapHble 4acTuubl COCTaBNslOT sApo atoma? Kak onpepennts 3apsf,
sapa atomMa, KOJMYEeCTBO MPOTOHOB B S4pe, KONMMYecTBO HEeWTPOHOB, MacCOBOE 4YMCIOo
anemeHTa?

2. CpaBHUTE Mexay coboil anemMeHTapHble 4acTulbl, T. €. HalnguTe oblee W pasnuinsg
Mexay NMPOTOHOM M HEWTPOHOM, MPOTOHOM W 3/IEKTPOHOM.

3. Y70 HasbBalOT MsoTonammn? 3anuiumTte 0603HaYeHWA M30TOMOB BOAOPOAA, XJ10Pa WU Kaus.

1

4. PaccuuTaiTe 4Mcno HeMTPOHOB B A4pax aTOMOB: 15N, 19F, 27AI, 3-"CI, 1°8Ag.
5. Bmecto cumBona X 3anuuuute COOTBETCTBYIOLLEE 4YWMCAO WAM CUMBOJST XMMWYECKOrO

anementa: 23Mg, 33X, K X

6. OnpenenuTe, CKONLKO PasfiMYHbIX MONIEKYS XJIOPOBOAOPOAA MOXHO COCTABUTb U3 MpU -
pPOAHOro M3oTona Boaopoaa }H WU ABYX NPWPOAHbLIX M30TOMNOB xnopa — 35¢1 u 7¢I, Pac-
cuuTanTe MX OTHOCUTENbHbIE MOSEKYsiPHbIE MacChl.

7. OTHOCUTENbLHAA artoMHas macca bpoma, npuBeféHHas B Tabnuue O. W. Menpenee -
Ba, paeHa 80. OgHako u3oTona € TakMm MacCOBbIM 4YMCNOM He cyllecTeByeT. B npupoge
6pomM nNpeacTaBieH U3oTonamm Br u 8'Br. Paccuutaitte yucno HEWTPOHOB B A4pax 3TuX
M30TOrMOB.

8. Onpepnenute KONMWHECTBO MPOTOHOB, HEMTPOHOB W 3NEKTPOHOB B aTtoMax Chneaytlolmx

M30TOMOB: a) 31%8; 6) 1%8: B) 1%C; r) §$r; a) 31H.
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Ucnonb3yiTe QONONHUTENbHYIO UHPOPpMaLUIO

9. MoparoTtoBsTe coobLUieHME WU MNPE3eHTaUMI0 Ha Temy «3BOAUMA MpeacTasneHuin
O CJIOKHOM CTPOEHUM aromas.

§ 31. CTPOEHUME ®JIEKTPOHHBIX
OBOJIOYEK ATOMOB

Kak pacnonaraiotcs 3/71€KTPOHbI BOKPYr aTOMHOIO siipa — XaOTHMYECKW WU
B onpegenéHHoMm nopsiake?

IlnanerapHasd MoJesib aToMa, HOpenJo)KeHHasd O. PesepdopaoM, — 3TO O4YeHb
yrporiénsaasa mozenb. CTpoeHHe aToMa 3HAYUTEJIBHO CJIOMKHee. ATOM COCTOUT U3
KPOIIIEeYHOro A0pa M COBOKYIITHOCTH 3JIEKTPOHOB — 3JEKMPOHHOI 000J0YUKU.

DeMeHTAPHBIE YAaCTUIBI Aapa (IPOTOHLI W HEHTPOHBI), B CBOK 0Yepeab, COCTO
AT U3 OoJiee MEJKHX YaCTHI[, HA3BLIBAEMBIX KEAPKAMU. IJIEKTPOH TOKe CUHUTaeTcd
SJIeMEeHTAPHON YacTHIleH. OTH YaCcTHIbl, 4 TAaKyKe aTOMBbI, MOJEKYJIbl, HOHBI — 006
eKTHl Mukpomupa. JacTHIBI MHKPOMHPa XapakTepHUsyIOTcA J80lcmeeHHOU npupo-
doil: ABIAKTCA OJHOBPEMEHHO U YACTHI[AMHU, W BoJHamMu. [[BUKeHHWEe 3JIeKTPOHOB
B aToMe CJeAyeT pacCMaTpPHBaTh KAaK CJIOIKHBIN KoJebaTeJbHBIN IIPOIlecc, a He Kak
IBU}KEHMEe MaTepHa/IbHON TOYKHM Mo TpaeKTopuu. CocTodHME 2JIeKTPOHA MOXMKHO Xa

paxTepH30BaTh pacHpefieJIeHHeM B IIPOCTPAHCTBE €ro

( ) 9JIEKTPUUYECKOT0 3apAjla — 3JJeKTPOHHOH IJIOTHOCTHIO.

Ed DJIeKTPOH paccMaTpPHBAeTCsI B COBPEMeHHOH HayKe Kak

«pa3MasaHHOe» B IIPOCTPAHCTBE BOKDYT AApa SJIeKTPOH

32 HOoe obiraro. CremoBaTe/IbHO, HEJIb3s FOBOPHUTH O TOUHOM

HaXO0KJIeHUM 5JIeKTPOHA B IPOCTPAHCTBE B HEKOTOPBIM

3 18 MOM(EHT BpeMerI — el‘"‘o TMOJIOJKEHMEe BCETAa OIIPeiesieHo
C TOW WM WHOUM J0Jieil BepOATHOCTH.

XuMHu4ecKHe CBOWCTBA BellecTB 3aBUCAT OT CTpoe
2 8 HUA 2JIeKTPOHHBIX 000JI0UYeK aTOMOB (dApa aTOMOB 3Je-
MEHTOB IPH XHMHAUYECKHX PeaKIHuAX He HM3MeHSIOTCH).
Kak xe ycTpoeHBI 9TH dJIE€KTPOHHBIE 060JI0UKH?
1—2 DJIeKTPOHBI B ATOME OTJIMYAITCA CBOEH sHepruem —
3amac 9Heprum ajeKTpoHa (E) yBeJamduuBaeTcs IO Mepe
(n) (2n?) yIAJeHUsa OT AZpa ATOMA.

\_ L Biuskme mo samacy SHEPrUHM 3JIEKTPOHBI 00pasyioT
9JIEeKTPOHHBIE CJIOM, WJIM JHepreTn4eckHe ypoBHH. Ymc-
Biic. “70. Meakciimaniiioe JIO ®TUX CJIOEB, MJIM YPOBHEH, COOTBETCTBYET HOMEPY Ie-
YUCIIO BNEKTPOHOB puopa B Ilepumommuyeckoit cucreme II. M. Menneneesa,
Ha 3HEPreTMYecKOM YpPOBHE B KOTOPOM HAXOIWUTCA MNAaHHBIH XUMHYECKHIH 3DJIeMEeHT.
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Tak, y aToOMOB dJIeMEHTOB 1-ro Ilepmojla — OJHH JJIEKTPOHHBIH CJIOH, V aTOMOB
DJIEeMEHTOR 2-T0 — JABA, Y ATOMOB 3JIEMEHTOBR 7-TO — CEeMb.

HaubGonbniee dYHCIO 5I€KTPOHOB, KOTOPOE MOKET BMECTHTh SHEepreTHYecKHil
VPOBeHb, oIpepeisgeTcsa o (opmyJe 2::2, rage n — HoMmep ypoBHA (puc. 70). Cie-
J0BaTeNbHO, MEPBbIIl YHEPTreTUUYECKUIl YPOBEHb MAKCHUMAJILHO MOKET BMECTUTH [1BA
BJEeKTpoHAa (2-12 = 2), BTOpOH (2-22 = 8) — BoceMb, TpPeTHH — BOCEMHAJIATH
2- 32= 18). DHepreruuyecKkme ypPOBHH, COAEPIKAIIle MaKCHMAJBHOE YHCJIO 3JIEKTPO-
HOB, HA3bIBAIOT 3ABEPIIEHHBIMH.

Crenyer IOMHHUTB, UYTO 3ABEPUWEHHBLIL BHEWHUL IACKMPOHHBLLUL CJA0U AMOMOE
XUMUYLeCKUX 2NeMeHmos ecezda codepicum 60cemb aeKmpoHos (KpoMe 3IeMeH-
Ta 1-ro mepuoma — renmdA). Tak:Ke cienyeT IPUHMMAThL BO BHUMAaHHE, YTO YUCIO
INEKMPOHOE GHEULHEZO IHePZemuy4eckozo YpoeHA AMOMA XUMUYECKOZO INAeMEHMA
coomeemcmeyem Homepy epynnvt 6 Ilepuoduueckoit cucmeme J[. H. Mendeneesa
(nna snmemenToB A-rpynm). Tak, arombl saemMeHTOB IA-rpynmbl (LIeJIOYHBIX MeTaJ-
JIOB) COAEPsKaT Ha BHEIIHEM OJHepPreTHYecKOM YPOBHE OIHWH BJEKTPOH, BJIEMEHTOB

ITA-rpynmnsl — JBa aJIeKTpoOHA M T. [.
PaccvoTpuM cTpoeHHe dJIEeKTPOHHBIX 000JI04eK aToMOB ajaeMeHTOB Ne 1—20.
YV aToMOB 3JIEMEHTOB nepsozo nepuoda — BOJOPOLA U Telud — OJUH DHepre-

TUYECKUH ypoBeHb. EJHWHCTBeHHBIN 5JeKTPOH aToMa BOJAOPOJa KOMIIEHCHPYeT IIO-
JIOKHUTENIbHBIN 3apan Aapa, paBHBIA +1.

3apAn Anpa aroMa reiusd HA eQUHHUILY OOJIbIle, B ero 2JIeKTPOHHON 0060J04YKe
nobaBadeTcda OOUH 2JAeKTPOH. BHelnHWi (IIepBbI U eIMHCTBEHHBIN) dHepreTuYeCcKui
VPOBEHb 3aBepIIEH!:

Ilapa s71eKTpOHOB JejiaeT aTOM Trenud OYeHb ycToidumBbIM. Hemapom sTor Oia-
TOPOAHBIN Tasd IIO-IPEKHEMY MOXHO Ha3BaTh MHEPTHBIM: A0 CHUX IIOD He MOJIYYEeHO
HU OJHOTO COeJUHEHU: Tesud.

VY aTOMOB 9JIeMeHTOB 6MoOpoz0 nepuoda IOABIAETCS BTOPOH SHEPTeTHYeCKHH
ypoBeHb. Ilo Mepe yBeIWUeHHsA 3apAfa aTOMHOIO Apa HOPH IIePeXoLe 0T 3JIeMeHTa
K 9JIeMEeHTY BHEIIHUI 9HEPTeTHUECKHUH YPOBEHBb MOCJIEeI0BATENILHO HAUWHAET 3aIl0J-
HATBCA dJeKTpoHaMu. IIpu sTOoM BHYTpeHHHN (IIepBEIN) YPOBEHBL OCTAETCA 3amoJ-

HEeHHBIM,
Y aromMa JUTHA Ha BHEIIHEM JHePreTHUYeCKOM YPOBHE PACIIOJOXKEeH OJIHH 3JIeK-
TPOH, y aToMa OepuJIIuss — JOBa WU T. A.

Li @) 4li2e, 18 Be ) 4Be 28 28
2 1 2 2
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3aBepmiaroT BTOpoii mepmojx ()TOp, aToM KOTOPOTO COJEpPyKHUT CeMb 2JIEKTPOHOB
Ha BTOpOoM (BHEIIHEM) VPOBHE, W HEOH, Y aroMa KOTOPOro dJIeKTPOHHAaA o0OJIouKa
3aBeplleHa 0 YCTONYMBOIO BOCBMHAJIEKTPOHHOT'O COCTOAHUA:

Ne ) 10Ne 25. 8e
2 8

BJIGRTPOHHBIQ 000JIOUKH aTOMOB 3JEMEeHTOB mpemuosezo nepuoaa, ROTOpHﬁ 3a-
BepiiaeT aprodH, 3acTpaMBawTCA aHaAJIO'M4YHO TOMY, KakK 3TO IIPOHMCXOAHUT BO BTOPOM

nmepuoge:
S ) 165 28, 88,68 Ar 18AT 25, 88, 88

286 288

B smexTpoHHOIT 00070UYKEe ATOMOB 3JIEMEHTOB Yemaeépmozo nepuoda MOSABISAETCS
COOTBETCTBEHHO YeTBEPTHIA 9HEpPreTUYEeCKHII YPOBEHb, HA KOTOPOM Yy aToMa Kalud
HaxoAWUTCA OAUH 3JEKTPOH, a Yy aToMa KaJblmd — JIBa.

Pacnpenenernue 2JIeKTPOHOB IO SHEPTeTUUYECKUM YPOBHAM ATOMOB XHUMHUYECKUX
9JIeMEHTOB MOXKHO BBIPA3HUTh KAaK CXeMOil, TaK H PANOM uduces. Hampumep, s aTo-
Ma KHCJIOPOAAa TaKoe pacmpejeneHmne obosHauaeTcagO 2, 6 (Ha mepBoM sHepreTmye-
CKOM ypOBHe — 2 3JeKTPOHA, HA BTOpPOM — 6 3JIEKTPOHOB), AJIA aToMa KPEeMHUA —
1451 2, 8, 4 (Ha mepBOM 9HEPreTHYECKOM ypOoBHe — 2 dJIEKTPOHA, Ha BTOpoM — 8,
Ha TpeTheM — 4).

AHa/n3 CTPOEHUA DJIEKTPOHHBLIX 000JI04eK ATOMOB HO3BOJIAET BBIABUTH INPUYHHY
NepPUOANYECKOT0 IMOBTOPEHHUA CBOMCTB XMMHWYECKHX 2JIeMeHTOB. [leificTBHUTENBHO, IIO-
cleoBaTeNbHOE YBEeIHMUYEHHUE UHC/Ia DJIeKTPOHOB HA BHENIHEM YHEPIeTHUYECKOM YPOB-
He IPHUBOIAUT K €ro IIOJHOMY 3aBepllIeHHI0 y aroMa GJIaropogHOrO rasa, 3aTeM IIpo-
HCXOJUT PEe3KHHA IepexoJ K CIeAVIOIeMy DHepPreTHYeCcKOMY YPOBHIO C IIOBTOPEHHEM
LUKJIa ero 3aloJHeHUA.

OOparuTe BHUMaHHE, YTO aTOMbI 3JIEMEHTOB, PACIIOJIOMKEHHBIX B OOHOM TIpym-
e, XapaxkTepHUsyIOTCA OAWHAKOBBLIM UHCIOM HJIEKTPOHOB HA BHEIIHEM YPOBHE. OTOT
akT U ABIsgeTcA NPUUYMHONA CXOACTBA UX cBoMcTB. Tak, v aTOMOB BceX Ie/IOUHBIX
MeTannoB (IUTHUA, HATPUA, Kalusa, pyougusa, mesud, ()paHOuA) Ha BHEIIHEM YpPOBHe

0 OJZHOMY BJEKTPOHY, Y aTOMOB 3JE€MEHTOB HOATPYINBI KHCJIOPOAa — IIO0 IIecThb
9JIeKTPOHOB, Y ATOMOB TaJIOT€HOB — MO CeMb, Y aTOMOB 0JaropoAHBLIX ra3oB — IO
BoceMb (OBa — y reams).

IMpuynrHA NEePUOAUYECKOTO IIOBTOPEHHUA CBOMCTB XUMHUYECKUX BJIEMEHTOB 3aKJIIO-
HaeTcd B IIepHMoJuYeCKOM IIOBTOPEeHHMH CTPOEHMA BHEIIHHX HepreTHYecKHX YpOBHEfI
HX aTOMOB.

MukpomMmup. 3JHepreTuyYeckue YpPOBHU, WNU IBNEeKTpPoHHbie cnou. [o-
PROOK 3anosiIHeHUsl J3HepreTu4eckux ypoeHen. I[MMpuumHa nepuoguy-
HOCTU B CBOMCTBAX XMMUYECKUX DNEeMEeHTOB




NMpoeepbTe CBOM 3HAHUA

1. JaiiTe onpeaeneHus aneKTPOHHON 06004k aToMa M SHEPTreTUHEeCKOro YPoBHS (3nek-
TPOHHOrO cnos).

2. KakoB noOpsaok 3anofHeHUs SNEKTPOHHbLIX CNOEB Yy artomoB anemeHToB N2 1—20
B Tabnuue O. N. Menpeneesa?

3. Kakue aHepretu4eckue ypoBHWM aToma Ha3blBaloT 3aBepluéHHbiMn? Kak paccuuTtaTb
MakcumManeHOEe 4MCrno 3NeKTPOHOB, KOTOPble MOXEeT BMeCTWUTb N-HbliA SHEDI'ETW-IECKMFI
YpOBEHb?

4. OBbACHUTE MPUYNHY CXOOCTBA CBOWCTB anemeHToB VA-rpynnbl. 3anuwute dopmynbl
BbICLWWMX OKCWMAOOB W NeTy4unx BOOOPOOHBLIX COEﬂMHEHMﬁ 3NEMEHTOB 3TON rpynnoi.
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5. YkaxuTe obliee YACNO 3NEKTPOHOB U YUCNO SHEPreTUYecKknx YPoOBHEN B aTomax ane-

MEHTOB CneaylLwmx rpynn:

a) LWEeNoYHbIX MEeTanos;

6) WeNoYHO3EMENBHbLIX METasNO0B;

B) ranoreHos;

r) GnaropofHbix rasos.

6. 3anuwunTe pacnpegeneHve 30eKTPOHOB N0 3HEPreTU4eckUM YpoBHAM B atomMax cne -
OYIOLUX 3N1EMEHTOB:

a) MarHuia;

6) kanbuMWiA;

B) antOMWUHWIA;

r) ¢ochop;

a) xnop.

7. HazoBnte xuMMUHECKWEe 3JIEMEHTbl, PaCrOIOKEHWE 3NEeKTPOHOB N0 JHEPreTU4ecKum

YPOBHSAM KOTOPbLIX COOTBETCTBYET paay 4ducen: a) 2, 1;6) 2,8, 1;8) 2,8, 7;r) 2, 8, 8, 2.

8. Kakme n3 HabopoB 4Mcen 1 No4Yemy He MOryT COOTBETCTBOBATL pacnpeaeneHuio anek -
TPOHOB MO 3HEPreTUYEeCcKUM YPOBHSAM aroMa XMMWYEeckoro anemexTa: a) 2, 7, 1; 6) 2, 3;

B) 1,8, 1;rn 3, 2:40)2, 9, e) 2, 7; )2, 8, 8?7

9. 3ameHunTe X COOTBETCTBYIOLMM CUMBONOM wunu umudpoi: a) X 2, §; 6) P 2, X, 5;
B) oHe X; r) X X, X, 2.

10. ATom renust CooepXkUT Ha BHELWHEM 3HEpPreTMH4EecKOM YPOBHE ABa 3NeKTPoHa, no -
nobHo atomam Gepunnua U marHus. MNovemy renuii noMmewéH B Nepuoanyeckoin cucreme

O. . Mengeneesa B VIlIA-rpynny, a He B lIA-rpynny?

11. 3annwuTe pacnpenenesne SNeKTPOHOB MO IHEPreTUYEeCKUM YPOBHAM atoma Xxeneasa,

3Has, 4TO TPETUIA SHEPreTUYecKW YPOBEHb €ro He 3aBepluéH, a Ha BHELWHEM YPOBHE

COOEPXUTCH 2 3NeKTpoHa.

12. 3anuwute pacnpeneneHve 3MeKTPOHOB MO SHEPreTUYeCKMM YPOBHSAM MOHA, B KOTO -
pblii NpeBpalaeTcs atoMm KUCNopoaa, NPUHABLLWIA ABa 3NeKTpoHa.

13. 3anuwunTe pacnpefeneHne 3neKTPoHOB N0 3HEePreTUHeckMM YPOBHSIM WOHA, B KOTO -
pbii NpeBpaLLaeTca aToM KanbUuWsd, OTAABLUMIA OBa 3NEeKTpoHa.

-

/

Ucnone3yiTte AONONHUTENIbHYIO UHPOPMAaLMIO

14. MpeonoxuTte BapuaHT rpaduUyeckoro oToBpaXkeHua NamaTku O NMopsake 3arnofHeHuna
3NEKTPOHHBIX CNOEB Yy atomMoB anemeHToB N2 1—20 B tabnuue . M. MeHgeneesa.
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§ 32. NIEPUOINYECKAS
CHUCTEMA XUMHWYECKHNX
®JIEMEHTOB JI. U. MEH/IEJIEEBA

ol Tabnuua (ot nart. fabula — pocka) — 3TO NepeYeHb CBELEHWUM, PaCMONOXKEHHbIX

no rpacgam B onpegenéHHom nopsake. Cuctema (oT rpeuy. systema — uenoe,
COCTaB/IEHHOE M3 YacTel) — MHOXKECTBO 3aKOHOMEPHO CBS3AaHHbIX MeXOy CO-
bon anementos. [ouemy reHnanoHas tabnuua [. U. Mengeneesa umeer bonee
TOYyHoe HayyHoe HaseaHue: [lepuoguueckass cucTEMA XMMWUUECKUX 3/1EMEHTOB
A. WU. Menpeneesa?

& i

Ilepumoauueckaa cucTeMa XuUMHUYecKuX smemenToB [l. 1. MeHpaeneesa, ImpeacTas-
JIeHHAd B BUAe TAaGJUb! JIf060# (GopMbI (KOPOTKO- MW AJUHHOIIEPUOJHBIA BAPHAHT),
o0beIUHAET BCEe XHMMHUYECKHE HIEeMEHTHI U HEeCET CYIIeCTBeHHYI0 HH(MOPMAI[UI0 O
CTPOeHHU MX aToMOB. IIOBTOPUM 3TH CBeleHHA, PACKPBIB (DM3UYECKUIA CMBICI CHM-
BoauKM, npuHATON B Ilepmonudeckoil cucreme xmMudecKux sjaemeHToB [[. Y. Men-
nejieeBa.

1. ITopadkoevlii. HOMEP XUMHUYECKOr0 dJIeMeHTa COOTBETCTBYET IIOJIOKHUTEILHOMY
3apady amomHoz0 A0pa, T. €. IUCIY COAEPKAMMXCA B HEM ITpoToHOB. Tak Kak arom
2JIeKTpOHeHTpajieH, NOPAAKOBBIII HOMEp XHMHUYECKOIr'0 3JIeMEeHTa COOTBETCTBYeT YlC-
1Y 9NEeKMPoOHO08, 00pa3yIAX 3JIeKTPOHHYIO 000JOYKY aToMma.

" I

Fpynnbl 21€eMEHTOB

MEPVObI

I I 111 v v VI VII VIII
H 1 He 2
i @ (2
Li 3Be 4B 5 C 6N 70 8F B9 Ne 10
2 ()] (Ca) (9] (3 (@) (3] ()] (9

Na 11|Mgqg 12|Al 13|Si 14/p 15§ 16/Cl 17(|Ar 18
s [l (e (163 (6| (1063 (e ()| e
19| Ca 20| Sc 21 Cr 24 Mn 25| Fe 26| Co 27| Ni 28

Ti 22|/v 23
leleieiicilcilcsiciiclic e

1882
Cu 29|Zn 30/Ga 31| Ge 32| As 33| Se 34| Br 35 Kr 36

(gliiigigisigicigic

. il

Puc. 71. CtpoeHune anekTpoHHbix obonodek nepeblx 36 anemeHToB lMepnogmMyeckoil cuctembl
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2. Homep nepuoda, B KOTOPOM PaCIIONOKeH XUMUYECKUN 2JI€MeHT, COOTBETCTBY-
eT YUCAY 3HepzemuYecKuXx yposreil (dJIeKTPOHHBIX CJIOEB) B aToMe.

3. Homep zpynnbl COOTBETCTBYET YUCAY IACKMPOHOE HA BHEULHEeM IHepzemuye
CKOM YPO68HE ATOMOB BJIEMEHTOB A-TPYIII.

Kakne 3aKOHOMEPHOCTH B MW3MEHEHWM CBOMCTB XMMMUUYECKUX 3/IEMEHTOB OT-
parkeHbl B Tabnuue [. WU. Mengeneeea (puc. 71), 7. e. uTO npeBpawaer eé
B cucTtemy?

Kak BBl yke 3HaeTe, 3aBepPIIEHHBIMH, a IIOTOMY W HawuboJiee YCTOMYHBBIMU SB-
JAIOTCA SJIEKTPOHHBIE OOOJIOUKH aTOMOB OJaropogHBIX (MHEPTHBIX) TasoB, T. €. Te,
BHEIIHUI JHEepPreTUYeCKH YPOBeHb KOTOPBIX B3allojiHeH (COHep’sKHUT IBa 3JIEKTPOHA
y Telus M BOCEMBb Y OCTANBHBIX OJATOPOAHBIX T'a30B).

ATOMBI BCeX XMMHYECKHX 2JI€MEeHTOB CTPEMATCH 3aIlOJHUTH CBOM BHEIIHHII 3JIeK
TPOHHBIN cJjoii, momgo0HO aTomaMm OJiaropoAHBIX raszoB. CaenaTs dTO MOYKHO ABYMS
criocobamu.

Ilepevtit cnocof® moNydYeHUs 3aBEePHIEHHOIO BHEIIHEr0 3JJeKTPOHHOIO CJosd —
IIPUCOeANHNUTEL BJIEKTPOHBI, KOTOPBIX HE XBATaeT A0 BOCBMH (0 ABYX — Yy reud).

CBOJicTBO aTOMOB 3aBepHIATH BHEIIHWH BJIEKTPOHHBIMA CJIOM IYTEM IIPHCOEIHHE
HUA 3JeKTPOHOB XapaKTePHO /1A HeMeTaJIoB. JeMm Jjezue amom npucoedunsem He-
docmarnuiue 0o 3a8epuLleHUs CL0A INEKMPOHbL, MeM CUJbHEe BblpANCCHbL HEeMEMAaJ-
JuyecKue ceoilcmed XuMu1eckozo ajemenmd.

OnpefeldTs YHCJIO 3JEKTPOHOB, HeoOXOAMMOE aToMy [AJs 3aBeplleHud BHEI
Hero 9HepreTHYecKOTr0 YPOBHA, HNpocTo. [[1a 2TOro OT BOCBMH HYMKHO OTHATH YHC-
JIO 3JIEKTPOHOB Ha BHEIIHEM 5HEepPreTHYecKOM YPOBHE: OHO COOTBETCTBYET HOMEpPY
TPYyINObI, B KOTOPOH HaXOAHUTCA XHMHUYecKHH siaemeHT B Ilepuopgmyueckoil cucreme
. U. Menneneea. Hanpumep, aroMy asora JJid 3aBepIeHUA BHEITHETO 3HEPreTH
YeCKOI'0 YPOBHA He XBaTaeT TPex JJeKTPoHOB (8 — 5 = 3), aTroMy KHCJIOpoJa — ABYX
(8 — 6 = 2), aromy (propa — oxguoro (8 — 7 = 1).

Bmopoit cnoco6 moayueHHs 3aBEpPINEHHOIO BHEIIHEr0 JJIeKTPOHHOIO CJI0S —
OTAATh DJIEKTPOHBI C BHEIIHErO 3JEKTPOHHOIO YPOBHA Apyromy atomy. Ilpu stom
IpeIBHEINIHUI 5HepreTHWYeCKUH YpPOBEHb CTAHOBHUTCA BHemIHHMM. CTpeMsATcsa OTHaTh
DIEKTPOHBI BHEIIHET0 HSHEPTeTHUECKOro YPOBHSA ATOMBI MeTAJUIOB. Yem Jnezue amom
omdaém 6HeWHUe INeKMPOHbL, MeM CUJJbHee Bblpaicelbl Memaaiuieckue ceou
CMEa XUMUYECK020 IJeMeHMA.

CroocobOHOCTHL aToMa OTJaBaTh MM IIPHMCOEJHUHATEL 3JIEKTPOHBI ONpeneadeTcd ABY
MA TPHYMHAMHA: YHCJIOM DJIEKTPOHOB HA BHEIIHEM JHEPreTHYEeCKOM YPOBHEe W pa-
OAYCOM aToMa, T. €. PACCTOAHMEeM MEKIY SAIPOM M CaMbIM OTAAJEHHBIM OT HEro
DJIEKTPOHHBIM CJIOEM.

C ysesuyeHuem HUCIAA 3NEKMPOHOB8 HA BHEUWLHEM IHepzemuyieckoM YposHe ame
MO8 MemanauiecKue C60UCMEA XUMUHECKUX INAeMEHMOo8 ocaabesaom, a Hemema.-
auveckue yeunusarwmes. JledicrBuTenbHO, aToMbl [A-Tpynmnbl (Ipynobl HeJOYHBIX
MEeTAaJIJIOB) JIeTKO OTHAIOT CBOM EeIWHCTBEHHBIH 3JIEKTPOH C BHEITHEr0 JHEpPreTHYe
ckoro ypoBHA. OTAaTh ABa 2JIEKTPOHA aTOMy XHMHUYecKoro siemeHTa IIA-rpynmbr
(rpynmel Imes0YHO3eMeJbHBEIX MEeTaJJIOB) YiKe TpyAHee, TaK KaK BO3pacTaeT CHJIA
NPUTAKEHUA 2JIEKTPOHOB K ANADPY, 4 IIOTOMY HX MeTANJIHYEeCKHe CBOMCTBA BbIpajke
HBI ciaabee IO CPaBHEHWUIO CO IIEJOYHBIMHU METAJJIaMMH.
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ATrombl anemeHnToB VIIA-rpynme!l (rajoreHoB) jerdye OpHUCOEIUHAIOT OJWH HEIO-
CTAIOIINII BJIEKTPOH, YeM AaToMbl sjeMeHTOB VIA-rpymnner, KOTOPBEIM HeoOXOZMMO
NIPUHATE yXKe JABa dJieKTpoHa. IlosToMy ramoreHsl — camble aKTHBHBIE HeMeTAJJIbI
B CBOEM IIepHOJE.

C yseauuwenuem paduyca amomoé MemaniuyecKue C0UCmMeEa XUMUYECKUX dJe
MEHMOE YCULUBAIOMCA, 4 Hememaiuveckue — ocnabesarom. Yem Gonpie pagumyc
aToma, TeM Jajblile BHEILIHHEe 3JIEeKTPOHBI PACHOJIOKEHBI OT AApa U ciabee K HeMy
npurarusaioTca. CrefoBaTeslbHO, OTAATH BHEIIHHE 3J€KTPOHBI CTAHOBHUTCHA IIpOIIe,
a yaep:KaTh IPHCOeNUHEHHBIE — CJIOMKHEe.

CresiaeM BBIBOJIBI.

1. B npedenax odnozo nepuoda ¢ yeeauveHuem NOpPAOK06020 HOMEPA XUMUYE
CKUX 3JleMeHIM06 MemaJluieckue ceoilcmeaa ocaabesarnm, 4 HemMemaniuiecKue —
ycuausaiomes. ITo 00’bACHAETCA TeM, YTO B IIePHUOJE C yBeJMUYeHUeM IIOPAISKOBBIX
HOMEPOB XMMHUYECKHUX JJIEMEHTOB YUCJIO 3JEeKTPOHOB BO BHEIIHEM JHEPreTHYecKOM
YPOBHE aTOMOB yBeJIMUYHBAETCA OT OJHOTO Y IeJJOYHOTO MeTajjaa A0 BOCBMH y Giaro
poxHoro rasa. Takike BospacTaer 3apdAj AApa aToMa, a cjefoBaTelbHO, U IIPUTAKE-
HUe BHEIITHUX 3JIEKTPOHOB K APy, B pe3yJibTare 4ero paduyc amoma ymeHbulaemces.

2. B npedenax o0HOl 2pynnbl ¢ YyeeruveHuem nopadKo8020 HOMEPa XUMUYECKUX
INEeMEHMOE MEeMANLULECKUe CE0UCMEA YCULUBAIOMCA, @ HeMeMALIULeCKUe — 0¢
sabesarom. ITo OOBACHAETCA TeM, YTO YHCIO dJIEKTPOHOB HA BHEIIHEM JHEpPreTH-
YecKOM ypPOBHEe aTOMOB XMMHWYECKHUX BJIEMEHTOB OJHON I'DYIILI He U3MeHAeTcda (0HO
YUCJIeHHO PaBHO HOMEPY I'PYHIBI), & pPafgUyCchl aTOMOB PAacTyT, TAK KaK yBeJIMUUBa
eTCA YMCJIO 9HepreTMYecKUX YPOBHEH (OHO COOTBETCTBYEeT HOMEpPY Iepuoza).

YxkazaHHBIe 3aKOHOMEPHOCTH WJIIIOCTPUPYIOT cXeMBI 7 u 8.

Cxema 7
NEPUOS,
Paguyc aroMma yMeHbLUaeTcs
E Panuyc aToMa yBeNM4MBaeTcs
c
>
o
—
Cxema 8
NEPMOL
MeTannuyeckne CBONCTBa HemeTtannuueckue CBOMCTBA
ocnabesaioT YCWUINBAKTCA

—

MeTtannuyeckue cBoncTBa Hemetannuyeckue cBoicTBa
YCUNUBAKTCA ocnabesaioT

B zakaouenue IIPOMJIIOCTPDHUPYEM Ha KOHKPEeTHBIX IIpHMMepaxXx 3aKOHOMEpPHOCTH
N3MEeHeHHuA CBOMCTB DJIEMEHTOB.




B pagy XUMHWUYECKHMX 3JI€eMeHTOB:

a) Si, P, S — wHemeramanuecKue CBOHCTBa
yeuauBamwTeda (Tak KaK aToOMbl 3THX XUMHUYECKHX
3JIEeMEeHTOB HMeEIOT OJUHAKOBOE YHCJI0 3all0JHAEeMBIX
9JeKTPOHAMHM JHEPreTHYeCKHX YPOBHEH M COOTBEF
CTBEHHO YeThIPe, MATHh U IEeCTh JIEKTPOHOB HA BHEIII-
HeM sHepreTHdYecKoM YPOBHE), a paJuychl UX ATOMOB
VMeHBIIAITCA;

6) Si, Al, Mg — wmeTa/JiM4ecKie CBOICTBA YCI
JIMBAIOTCA, HeMeTaJlJuduecKue ocaabeBamoT (Tak Kak
ATOMBI 9THX XHUMHUUYECKHX d5JeMeHTOB MMEIOT OIMHa
KOBO€ YHCJIO 3aIl0JIHAEMBIX 3JIeKTPOHAMHU dHepreTHue-
CKHUX YPOBHEeH M COOTBETCTBEHHO YeThIpe, TPW M [OBa
9JeKTPOHA HAa BHEIIHeM JHepreTUYecKoM YPOBHe),
a paguychbl ATOMOB 9THX XMMHWYECKHX 3JIeMeHTOB YyBe-
JUYUBAIOTCS;

B) B, Al, Ga — meTajnnyecKHe CBOHCTBA YCHJILE
BalwTecda, a HeMeTaIMUecKHe ocJjiabeBaloT, TaK Kakg
aTOMBI 9THX XHMHUYECKHUX 3JeMEeHTOB MMEIOT ONHHa
KOBOE YHCJIO DJIEKTPOHOB HA BHEIITHEM BJHepTreTHYe-
CKOM YypoOBHe (TpH 3JIeKTPOHA), HNPUUYEM UMUCIIO B3THUX
VPOBHeIi, a cJeJoBaTeJbHO, W PaJgWyCchl aTOMOE YBe
JUYUBAIOTCH;

CkayaH C

MamatHuk O. N, MeHgeneesy
B CankT-lNeTtepbypre

r) Ge, Si, C — mMeTalnamuecKue CBOHCTBA ocjiabeBalT, a HEMeTAJLIMYEeCKHE YCH
JHUBAIOTCA, TAK KaK ATOMBI 3TUX XHMHUUYECKHX 2JIeMEHTOB MUMEIOT OJMHAKOBOE UMCJO
BJIEKTPOHOB Ha BHEIITHEM JHEPreTHYeCKOM YPOBHe (UeThIpe 3JEeKTPOHA), MPHYEM UHe
JIO 3TUX YVPOBHEH, a cJaefoBaTeJbHO, W PAAUYCHI ATOMOB YVMEHBIITAIOTCHA.

HerpyaHo OTMEeTHTE TOT (PaKT, YTO CBOMCTBA XMMUUYECKUX JJIeMEHTOB M3MEeHSIOF
cA nepuoduyvecku, T. €. TIOBTOPSAIOTCA Yepe3 OIIpeleJIEHHOe UYHCJO 2JIeMEeHTOB (uepes
nepuof), mojoskeHwe KoTopbIx B Tabmauite . V1. MengeneeBa (mOpALKOBBINT HOMeD)
00ycJa0BIeHO 3apAgoM aToMHOro Aapa. Hemapom cama cucrema [I. 1. Meunpgeneera
HOCHUT HasBaHMe «Iepuoaudeckasa». CliefoBaTe/IbHO, MOMKHO C(OPMYJHPOBATL Bak
HeMIIHWM 3aKOH XMMHH, KOTOPBIM Tak M HasblBaeTca — llepumoamdyeckuii 3aKOH.

CBOMCTBA XMMUYECKMX 3NEMEHTOB U 00pa3oBaHHbLIX UMW BELECTB HaxoOaTcs
B Mepuoan4eckor 3aBUCUMOCTU OT BEJINYUHbI 3apsga MX aTOMHbIX aOep.

-

B nepuogax v rpynnax. lNepuoguyeckmini 3aKoH

\

®dusnyecknii cMbICN MNOPSAAKOBOro HOMEpa XMMMWMYECKOro 3/JeMeHTa, HO-
Mepa nepuoga M rpynnbi. MI3ameHeHne CBOWCTB XMMMUYECKUX 3JIEMEHTOB

1. Packpoite $dusnyeckmii CMbICT NMOPAAKOBOr0O HOMEpa XMMWYECKOro 3NemMeHTa, HoMme-

pa nepwvoaa, Homepa rpynnbi.

2. Kak nameHsIloTcsa MeTanimyeckne u HemeTanin4eckme CBOMNCTBA XMMWYECKUX INEMEH -

TOB: a) B nepuwopgax; 6) B rpynnax?
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A

3. OxapakTepuayinte xvmuyeckume anemeHTbl NuTui, Gepunnuin 1 6op No nnaHy:

e MOPSAKOBLIA HOMED;
nonoxeHue B Nepnoagnyeckon cucteme (HoMmep nepuoaa, HoOMep rpynnel, NoArpynna);
4Ucno NPOTOHOB B siApe atoma;
YUCNO 3HEPreTUHeckUx YpPOBHEN;
obLlee Yncno 3NeKTPOHOB;

e YUCNO 2NEKTPOHOB HA BHELUHEM 3HEPreTUYEeCcKOM YPOBHE.
4. OnpepnennTe KONWYECTBO 3JIEKTPOHOB, KOTOPOE HYXHO OTAaTb WM NPUCOEAUHUTL AN
nosy4yeHna 3aBepLUEHHOr0 BHELLIHero aHepreTM4yeckoro YpoBHA aToOMam CNeaylolmMx Xu -
MUYECKWNX 3NEMEHTOB: KMCNOPOA, HAaTPW, XNop, MarHun.
5. CUMBOMbl Kakux TPEX XUMUYECKUX SNEMEHTOB PACMONOXEHb B MNOPSAKE YBETUYEHUA
paguycoB Mx aToOMOB:
a) P, Si, Al; 6) C, N, O; B) Ca, Mg, Be; r) C, B, AI?
6. Boibepute psif, Yuces, KOTOPOMY COOTBETCTBYET pacripefeneHue anekKTpoHoB No aHepre -
TUYECKUM YDPOBHSIM atomMa, MeTanM4yeckmMe CBOWCTBAa KOTOPOro BblpakeHbl Havbonee sipko:
a) 2, 8,2;,6)2, 8 5;8) 2,8, 1;r) 2, 8, 8, 1.
. ”

Bbipa3uTte CBOE MHeHue

7. Oaiite cBOWO OUEHKY CTPOK U3 ctuxotBopeHusa C. Wwunayésa «Hutas Menoeneesa»:
Apyroro Hu4ero B npupone Hert
HW 34€ecb, HU TaM, B KOCMUYECKUX rybuHax:
BCE — OT MEeCYUHOK Masibix A0 rnnaHeT —
M3 3/IEMEHTOB COCTOUT €OUuHbIX.

§ 33. XAPAKTEPUCTHUKA
DIIEMEHTA IO ETrO ITOJIOXKEHUIO
B NIEPUOANYECKON CUCTEME

I'Iepnop,uqecmﬁ 3aKOH M I'Iepnop,uuecxan cUCTeMa XWUMMHHECKHUX 3N1eEMEHTOB
ﬂ. n. MeH,qeneeBa NO3BOJIAKOT NPOrHO3WpOBaTb CBOWCTBA 3/IEMEHTOB W 06pa—
30BaHHbIX UMK BELLECTB. Kakum 06pa30M?

XapaKTepuCTHKA XMMHYECKOI0 dJIeMEeHTa MOJKET CTPOMTBCH 1O OIPEeAeJEHHOMY
IJIaHY.

1. Ilonosxkenune anemenTa B Ilepmommueckoil cucreme . V1. MengeneeBa (aTom
HBIII HOMED, Tepuof, IPYyIna).

2. Crpoenue aroma (3apApn Apa H, CIe0BATEJIbHO, KOJIHUUYECTBO IMPOTOHOB, 3JIE€K
TPOHOB, HEHTPOHOB); CXeMa pacIpelesIeHUA dJIeKTPOHOB II0 9HEPreTHYEeCKHNM YPOBHAM.

3. XapakTrep mpoOCTOro BeIecTBa, 0OPA30BAHHOTO AAHHBIM XUMHUYECKUM 3JIEMEH-
ToM (MeTaJiji, HeMEeTAaJLI).

4. CpaBHeHmte CBONCTB IIPOCTOTO BEI[ECTBA CO CBOMCTBAMH MPOCTHIX BEINECTB, 06
PA30BaHHBIX COCEOHUMMU I[I0 T'PYIIIE 3JIeMeHTaMU.




CkayaH C

5. CpaBHeHHe CBOMCTB IIPOCTOr0 BeIlleCTBA CO CBOMCTBAMM IIPOCTBIX BellecTB, 00-
pasoBaHHBIX COCEIHHMHU II0 HEPHOAY DJIEMEHTAMH.

6. MakcumaJabHAs BaJEeHTHOCTb, (hOpPMyJa BBICIIEr0 OKCHIA M ero XapaxkTep
(ocHOBHBIM, aM(OTEPHLIN WM KHCJIOTHBIN).

7. @opmyaa BBICIIETr0 THUAPOKCHAA U ero XapakTep (ocHoBaHmMe, aM(POTEPHBIH TH-
OPOKCHJ MJIA KUCJIOPOACOAEepPsKallasd KHCJIIOTAa).

8. @opmyaa JeTydero BOJOPOJHOIO coeAMHEHHs (A1 HeMeTaJlJIOB).

IIpomnmiocTpupyeM IPUBEAEHHBIN IIJIaH XapaKTEePUCTHKAMH [ABYX XHMHYECKHX
9JIEMEHTOB — MeTajljla M HeMeTaJLia.

XapakTepHCcTHKA MeTalljia. PaccMOTpUM eé Ha IIpuMepe KaJablus (H30TOm 38 Ca).

1. Aromusiit HOMep Kambnua 20 (Z = 20). DaeMeHT KAJBIHUI PACHIOJOMKEH BO
ITA-rpynne Ilepuonuueckoii cucremsl II. Y. Menugeneesa, B 4eTBEPTOM IIepHOJE.

2. 3apan agpa +20, oHO comep:kur 20 nmporoHOB. YHCiIO0 HEHTPOHOB B AJpE pPaB-
HO 20 (HAIIOMHHUM, YHCIO HEHTPOHOB B fAApPe pacCUYUThIBAETCA II0 (QopMmye:
N =A—-Z, rne N — uuci0o HeHTPOHOB, A — MAaccoBoe 4YHCJI0, Z — IOPASKOBBIHA
"HOMEpP). YUmeao 3JeKTPOHOB HA BJIEKTPOHHON obojouke Takike pasuHo 20, Tak Kak
aToM 3JIeKTpoHelTpasieH. Cxema pacnpefefleHHs 3JIEKTPOHOB II0 3HEPreTHYeCKUM
ypoBuam: 2e; 8e; 8e; 2e.

3. Ha BHeIllHeM 5HepPreTUYECKOM YPOBHE aTOMa KAaJbI[MdA ABA BAJEHTHBIX 2JIE€K-
TpoHa. Kansumit — 210 sinemenT-metasui. IlpocToe BellecTBO KaJblivii, o0paso-
BAaHHOE ATOMaMM JAHHOTO XHMHWYECKOTO JJIeMEHTAa, TaKyKe ABIAETCI MeTaJIJIOM,
cJIeI0BATENbHO, JJId HEero XapakTepHbl BCe THUIMYHBIE CBOMCTBA METAJLJIOB: TEILIO-
H 9JIEKTPOIIPOBOAHOCTD, IIJIACTUYHOCTH, METAJJINYECKHH OJecK.

4. MerannudecKkue CBOUCTBA Y KAaJbIIUs BBIPAKEeHBI CUJIbHEE, UM y MATHHSA,
HO ciabee, YeM y CTPOHIIUA, UYTO O0BACHAETCA POCTOM pajuyca aroma B paxy Mg —
Ca-— Sr:

5. Meramnmnueckue CBOMCTBA Y MArHuA BhIpaskeHbl cJyabee, ueM y HaATpuUsd,
HO CHJIbHee, 4YeM y aJIOMHHHA, YTO CBA3AHO C YBeJHWYEeHHEeM 4YHcJa 3JIEKTPOHOB Ha
BHEITHEM dHEpPreTHUecKOM ypoBHe B pagy Na — Mg — Al

6. MakcuMasibHAA BaJeHTHOCTh KaiblludA paBHa II, Tak KakKk ero aToM COAEPIKHUT
JBa DJIEKTPOHA HA BHEIIHEM JHepreTUYecKoM ypoBHe. PopMyJia BBICHIEro (M eJUH-
cTBeHHOr0) okcuaa kanbnua — CaO. OH aBadeTca OCHOBHBIM OKCHIOM, CJeJoBa-
TeJIbHO, B3ANMOJEMCTBYET ¢ KHMCJIOTAMH, KHCIOTHBEIMH OKCHAAMU M BOIOI (3anuuiu-
me YpasHEeHUA COOMEEMCMEYOWUX PeaKuUil).

7. ®opmyna ruapoxcujga kansnua — Ca(OH). On aBiasercsa pacTBOPUMBIM OC-
HOBaHMEM — IIEJI0YBI0, CJIeJI0BaTeJlbHO, B3aHMOJEHCTBYET C KHCJIOTAMH, KHCJIOT-
HBIMH OKCHIAMHM WM COJNAME (3anuwiume YpasHEeHUSs COOMEEMCmeEYnuiux peaxyuil,
yraxcume Ycao8us UX NPpomexKaHus).

8. Kanpnuili He MMeeT JieTydyero BOJOPOAHOTO COeIWHEHMA, HO obOpasyeT TBEpIoe
noHHOe coeamHeHme — ruapupn xanenua Cal, (6cnomurume, kax obpasyomcesa Ha-
36aHUA OUHAPHbLLX COeOUHEHUIL).

XapakTepucTHka HemeraJsaa. Paccmorpum eé Ha npumepe (ocdopa (H30TOH§%P).

1. Aromuniii HOMep Qocdopa 15 (£ = 15). Pochop pacmosokedn B VA-rpymnme
Ilepuonguygeckoil cucrtems! . WI. MengeneeBa, B TpeTheM IepHOje.

2. Bapsapg aromHoro aapa +15, oHo comepskur 15 mporonoB u 16 HEUTPOHOB.
Ha snexTporH0iT ob0osodyke 15 smexTpoHoB. CxeMa pacipejesieHUA 3JeKTPOHOB IIO
9HEPreTUYEeCKUM ypoBHAM: 2¢; 8é€; bHe.
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3. @ochop ob6pasyeT HECKOJBKO HMPOCTHIX BEIIeCTB — HEMETAJJIOB, CJIeJ0BATelb-
HO, OJIA HEro XapakTepPHO fABJIEHHE aJJIOTPOIINH.

4. Hemerannuueckue cpoiictBa y (pochopa BeIpaskeHbl ciabee, ueM y asorTa,
HO CHJIbHee, YeM y MBIIIbAKAa, 4YTO O00BACHAETCA POCTOM pajgwyca aroMa B PAAY
N —P — As.

5. Hemerannuueckue cpoiicTBa y (ocdopa BeIpakeHbl CUJIbHee, 4YeM y KpeMHUA,
HO cyabee, 4YeM y cepbl, YTO CBA3AHO C YBeJMYEHHEM YHcjia 9JIeKTPOHOB Ha BHEITHEM
9HEePreTHYeCKOM YPOBHE B paxy Si — P — S.

6. MakcumanbpHad BaleHTHOCTb ocpopa paBHA V, TaK KakK ero aTOM COJEPIKHT
IATH 2JIEKTPOHOB Ha BHEIIHEM YHEePreTH4YecKOM ypoBHe. PopmyJsia BBICIIIETO OKCHJA
dochopa — PLOs ITOT KUCIOTHBIN OKCHJ B3aUMOAEHCTBYET C BOJAOH, IEJI0YaAMU
M OCHOBHBIMM OKCHUAAMHU (3anuwiume YypasHeHus COOMBEMCMEYIWUX PeaKyuil).

7. T'mpporcun docdopa(V) — dochopras xucmora HyPO, B3aumopeiicTByer
C OCHOBAHHMAMH, OCHOBHBIMH OKCHAAMHU W COJAMU (3anuwiume YpasHeHUs COOMm
6emMCcmMeyYWUX PeaKyuil, Yraxume munvl peaxyuil U Ycao6us ux npomexaHus).

8. @opmysna jerydero BomopoxHoro coepuHeua — PHy (sanuwume gpopmynry
ananozuinozo coedurHenus 04 azoma).

Ilo mpuBeAéHHOMY BBIIIE IJIAHY IIOAOOHBIE XapPaKTEPUCTHKH MOMKHO AaThb 00Jb-
NIMHCTBY XUMUYeCKuX 3jeMeHTOB A-rpynn Ilepmogmueckoit cucrembr I[. M. Men-
JeJieeBa.

OpHako B XHMHYECKOM MHpPe He BCE OJHO3ZHAUHO: He KaKIOMY MeTAaJJIy COOT-
BETCTBYET TOJBKO OCHOBHBIM OKCHJA M ocHOBaHue. HeKorTopble MeTaJLnibl 00pasy-
IOT TaKKe KHCJOTHBbIE OKCHJIBLI M KHCJIOPOACOJep Kalle KHCJIOTHI U COeJHuHEeHUd,
obsagaroniue aMm(pOTEPHBIMH CBOMCTBAMH.

MNMnaH xapakTepucTUKN XMMUYEeCcKOro afnemeHTa. XapakTepucTtuka afnemMeH-
Ta-meTanna. Xapaxrepncruxa anemMeHTa-HemMmeTanna

MpoeepsTe cBOU 3HaHUSA

1. MNo npueegéHHoMy B naparpade nnaHy gainTte xapakTepucTuKy XUMUYECKUX 3NeMeH-
TOB: a) kanus; 6) MarHus; B) cepbl; r) xnopa.

2. Jletyune BogopofaHble coeduHeHwa coctaBa OHj; obpasyioT:

a) Ga, Al, B; 6) Fe, S, Sc; B) Be, Ca, Sr; r) P As, Sb.

OTBET nosicHUTE.

3. Pacnonoxute anemMeHTbl B NOPsAKe YCUIeHUst HEMETaNNNYEeCcKMX CBONCTB:

a) 6bop, asorT, yrnepog;

©) kmcnopon, cened, Tennyp;

B) pocdop, MblbAK, XN0p, cepa, GTop, repMaHuii.

4. Kak n3MeHAoTCa paguyc atoma, OKMCNUTENbHble CBOWCTBA aTOMOB, MakCUMallbHas
BAaNEeHTHOCTb, MeTanin4yeckue CBONCTBA NMPOCTbIX BELWeCTB B pagy 3NeMeHTOB:

a) Al — Si— P — 8

6) Ba — Sr — Ca — Mg

B) Te — Se — Br — ClI

ry Ge — Ga — Al — B

5. Hannwwute (opmynbl BbICLLErO OKCUOA U COOTBETCTBYIOLLErO eMy rMapoKcuaa ¢ Haw -
6onee BblpaXEHHbIMU KMCIOTHBIMW CBOWCTBaMW OJ11 3NeMeHToB-HeMeTannos: ¢ocdopa,
KPEMHUSA, Xnopa, cepbl.




6. Hanuwwute dopmynbl BLICILIMX OKCUOOB M COOTBETCTBYIOLLUX MM TMAPOKCUAOB ONs ane-
MEHTOB-METAIOB: A/lOMUHWSA, MarHus, Megun, NuTus.

7. 3anvwnTe GOpMynbl ABYX BbICIUWMX OKCWUAOB, ecnu ux coctas 30 53 u 3,03, a Takke
TPY YPaBHEHUs1 peakuuii, XapakTepuaylolime XMMmnieckme CBOWCTBA 3TUX OKCWUOOB.
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8. Hanuwwnte ypaBHEHUA XUMWNHECKUX peakuui Kanbuus:

a) ¢ KMCnopoaom;

©) c cepoii;

B) C BOOON.

9. Wcnonb3ya nNnpuBeAEHHLIM B naparpade nnaH, HanguTe CXOACTBO M pasnnyusa nap

XMMWYECKUX INEMEHTOB!

a) NMTVUa W1 HaTpus,

©6) yrnepopga u asorTa.

10. OnpepenuTe nofoxeHWe XMMUYeCKnx anemeHTos B lNepuoguyeckoi cucteme rno cne -
OYIOLWMUM OaHHbIM:

a) aOpo atoma cogepXut 5 NpPoTOHOB;

6) maccoBoe u4Mcno atoma paBHo 35, Npuyém B aape aroMa 18 HelTpOoHOB;

B) B 9NIEKTPOHHOI 0Bonoyke atoma cogepxutcs 13 31eKTpoHOB;

r) anekTpoHHasi o60no4YKa aromMa COCTOUT U3 TPEX IHEPreTUHecKUx YPOBHER, Ha BHew -
HEM YpPOBHe HaxoauTcs 4 anekTpoHa.

11. lMpounTainTe cdparMeHT XxapakTepucTUKM XUMWHECKOro 2NemMeHTa Mo MOoNOoXEeHUIO

B lNepuogudeckoin cucteme M onpenennte 3TOT INEMEHT:

a) ero MeTannMyeckre CBOWCTBA BbIPaXEHbl CUJIbHEE, YeM Y alioMuHUs, HO cnabee, yem

Yy MHOWS;

6) ero HemeTanM4eckMe CBOWCTBA BLIPAXKEHLI cunbHee, 4yem y Gopa, HO cnabee, yem

y asoTa;

B) ¢opmyna netyyero BOAOPOAHOro coefnHeHns — HO, a anekTpoHHas obonoyka atoma

COOEPXUT YeTblpe ANEeKTPOHHbLIX YPOBHS;

r) HA BHELIHEeM 3NeKTPOHHOM YPOBHE COAEPXWTCHA 4YeTblpe 3NeKTpoHa, 3NIeMeHT pac -
NnonoXeH B TPeTbem nepuoae;

0) HemeTann, MakCcumarbHasd BaNeHTHOCTb paBHA MATW, YMCNO 3NEKTPOHHBIX YDOBHEW B

3NeKTPOHHOI o6onoyke atoMa PaBHO YETbIPEM.

12. Ina peakuuun ¢ XNOPOM B3AThl OAWMHAKOBbLIE MAacchl MarHus U kansuws. He nponsso -
A5 XMMWHECKUX pacyéTos, onpegenute, ANS Kakoi W3 aTux OBYX peakumin notpebyetcs

Bonbwwin 06bEM razoobpasHoro xnopa.

13. Mpu cxuravnn 0,45 r npocToro BewecTBa, 06pa3oBaHHOro artoMamu afieMeHTa

lIA-rpynnel, o6pasoBanock 1,25 r okcupa. Onpegenvte, Kakoe BeWecTBO Obino B3ATO

Ons peakuuu.

Ucnonb3yiiTe AONONHUTENBHYIO MHPOPMaLMIO

14. MpepcTaBbTe cebe, 4TO OraHecoH ctan cTabuibHbIM XMMUYECKUM 3nemeHToM. Cripo-
rHO3MPYATE CBOIACTBA 3TOMO 3/IEMEHTA U COOTBETCTBYIOLWENO MPOCTOrO BELEecTBa Ha OC -
HOBaHWKM nonoxeHma B lNepuognyeckon cucteme . WM. Mengeneeea.

15. MNopagrotosbTe coobuleHre 06 OTKPLITUWM OOHOMO U3 XMMWYECKUX anemMeHToB. [na nog, -
roTOBKW COOBLIEHNS MOXHO BOCMNOL30BATLCH CAMTOM XMMUYeckoro dgakynsteta MITY.
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BbIBO/IbI K IJIABE IV
JIEPUOJIUYECKUN 3AKOH M ITEPUOJINYECKAS
CUCTEMA XUMMNYECKUX BJIEMEHTOB
. I. MEHAEJIEEBA. CTPOEHUE ATOMA»

1. Ilepuonuueckasa cucreMa xumMuyeckux ajnemeHToB 1. 1. Menpene-
eBa — 9TO rpaduueckoe orobpaskeHHe NEPUOSUYECKOro 3aKOHA.

2. XuMuyecKUuil dIeMeHT MOMKHO XapaKTepu3oBaTh HAa OCHOBAHUU €ro
noJsioskeHusa B IlepumogmyecKoil cucTteMe IO CJAEAYIONIEMY IMJIAHY.

1) Ilono:xkenue snemenTa B Ilepuomuueckoit cucreme . . Menpgee-
eBa M CTPOEHHE ero aroMma.

2) XapakTep IPOCTOrO BellleCTBa, OOPa30BAaHHOI'O AAHHBIM XHUMHYe-
CKUM dJieMeHTOM (MeTaJjji, HeMeTaJl).

3) CpaBHeHHE CBOICTB IIPOCTOrO BEII[eCTBA CO CBOMCTBAMHU IIPOCTBIX
BeIllecTB, 00pasoBaHHBIX COCEHHMMHU IO TPYIIe dJIeMeHTaMMH.

4) CpaBHeHHEe CBOWCTB IIPOCTOT'O BeIecTBa CO CBOMCTBAMMU IIPOCTBIX
BeIlleCTB, 00pasoBaHHBIX COCEIHMMHU IO IIEPUOLY dJIEMEHTaAMU.

5) MakcumanbHaAa BaJIeHTHOCTh M (popMyJa BBICIIETO OKCHAA U €ro
xapaxkTep (OCHOBHBINA, KUCIOTHBIN MIU aM(OTEPHBIH).

6) @opmyaa BBICIIIETO THIPOKCHLA M ero xapakrtep (ocHoBaHue, amdo-
TEPHBIA THUAPOKCHUJ WJIN KHUCJIOPOJACOAep:Kalnad KHCJIOTA).

7) @opmyaa JeTydero BOZOPOAHOTO coeAuHeHUA (A HEeMEeTAJLJIOB).

3. AMQPOTEPHOCTE — BTO CBOWCTBO BEIIECTB INPOABIATH KHUCJIOTHEIE
WJIM OCHOBHBIE CBOICTBA B 3aBHUCHMOCTH OT HPUPOALI peareHTa.

4. AToM CcOCTOMT U3 AApa U 3JEKTPOHHON O000JOUYKMH.

5. dxpo cocTouT M3 HMPOTOHOB U HEUTPOHOB. KosmdecTBO HPOTOHOB
COOTBETCTBYET IIOPALKOBOMY HOMEPY XHMMHUYECKOoro sjgemMenTa B llepwmo-
OUYecKoil cucreme xummuuyeckux aaemeHToB [l. U. MenpeneeBa. Macca
aToMa CoCpeJoTOYeHa B ero sape.

6. DIeKTPOHBI pacmojaraloTcs BOKPYT AApa Ha 3JEeKTPOHHON 000J04Y-
Ke. Tak kKak aToM dJIeKTPOHEHUTpaieH, KOJUYECTBO 3JEKTPOHOB PAaBHO
KOJIMYECTBY IIPOTOHOB M COOTBETCTBYET IOPAAKOBOMY HOMEPY XUMIU-
yeckoro ajgemeHTa B llepumopunueckoil cucreMe XUMHUYECKHUX 3JIEMEHTOB
. . Mengeneena.

7. OneKTpoHHasA 000JI0OUKA aTOMa COCTOUT U3 3JIEKTPOHHBIX CJI0EB, WJIHA
SHepreTUUeCKMUX ypoBHeH. VX KOJIMUecTBO COOTBETCTBYET HOMEPY IIepUOJA.

8. Pasyimuaror 3aBepiiéHHble (1-i1 YypOBEeHb COMEPIKUT JABa 3JIEKTPOHA,
2-ii — BoceMb 3JIEKTPOHOB, 3-I — BOCEMHa/llaTh) U He3aBepPIIEHHBIE
9JIEKTPOHHBIE CJOH. YHUCJI0 3JIEeKTPOHOB Ha BHENIHEM 3JIEKTPOHHOM CJIO€
aToMa XMMUYECKOr'0 3JieMeHTa COOTBETCTBYET HOMepy ero A-rpynmbl.

9. B mpezmenax oaHOro mnepuoja ¢ yBeJWYeHUEM IIOPAJKOBOrO HOMepa
XAMHYECKUX DBJIEMEHTOB MeTajlJImdecKue CBOMCTBa ocyiabeBaioT, a HeMe-
TaJJINYecKue CBOMCTBA YCHJIMBAIOTCH; B mpejeaax A-rpynnbl BCE IIPOUC-
XOAUT HaobOpoT.

tilda.ws
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S 34. NOHHAS XUMMWYECKAS
CBA3b

ATOMbI 3/IEMEHTOB-METa/IOB JIErKO OTAAIOT 3/IeKTPOHbI C BHELIHEro 3Hepre-
TUYECKOro YPOBHS, NPEBPALAsCb NPW 3TOM B MOJIOXKWUTENbHbIE WOHbI. ATOMbI
3N1EMEHTOB-HEMETA/INIOB NPUHUMAIOT HEAOCTaloLMe 3NeKTPOHbI A0 3aBEpLUEHWUS
BHELLUHEro 3HepPreTMYecKoro YpOBHS, NPeBpallascb NpuW 3TOM B OTpULATE/IbHble
voHbl. KakoB >ke pesynbrar Takux npoueccos?

B 1916 r. memernkuii yuéusiii Bambrep Koccens mpumiéna K BBIBOAY, UTO XUMH-
YecKas YCTOMYMBOCTH aTOMOB OJIarOPOZHBIX T'a30B COCTOUT B TOM, UTO WX BHEIIHHH
DJIEKTPOHHELIA CJIOM 3aBepllIéH, T. e. BKJYaeT 8 ajneKTpoHOB (y renusa — 2). Ile
aTomy Koccenb IIpeAIlonoKuI, YTO aTOMBI APYTHX 3JEMEHTOB, CTPEMSACH IOJNYYWUTH
BOCBEMUBJIEKTPOHHBLIA BHENIHWH CJ0I, MOTYyT HPUHUMATHL HELOCTAIOIINE 3JIeKTPOHBL
WM OTAABATh BHEIIIHUE.

PaccMoTpuM, Kak 5TO IPOMUCXOAUT Ha IpUMepe aTOMOB HATpHUA M XJopa.

Atom HaTrpus (HaTpuili — saemeHT IA-Tpynnbl) AJA MOJYYEHWS 3aBEPIIEHHOTO
BHEIITHEr0 SHepreTMYecKOro yPOBHA OTAACT CBOM eJUHCTBEHHBIA 5JeKTPOH C BHeIH
Hero ypoBHA aromy xJiopa. Aromy xJjopa (xaop — anemeHT VIIA-rpynnel) Kaxk pas

He XBaTaeT OZHOTO JJIEKTPOHA IJs 3aBEepIIeHHA BHEINHero cjaod. IIpwm sToM aToM
HATPHUA IPEeBPATUTCA B IIOJOKUTENIBHO 3apAMKEeHHBINA HOH ¢ 3apagoM 1+, a aTom XJo
pa — B OTpHIATE]bHO 3apsiKeHHBLIH HWOH ¢ 3apagzoM 1-. HamoMHHMM, 94TO MOHBI —
9TO MOJIOMKHTEJLHO WM OTPUIIATENBHO 3apAsKeHHbIe YacTHIILI, B KOTOpPBIe IIpeBpa
IIAIOTCA ATOMBI XMMHYECKHX 3JE€MEHTOB B Pe3yJbTaTeé OTAAYN MWW IPHCOeLNHEHM!I
DJIEKTPOHOB. MeKAy PasSHOMMEHHO 3apAKeHHBIMH HOHAMIN BO3SHUKHET JJIeKTPOCTa
THYECKOe HNPUTAKeHMNe W obpasyeTca XJOPHUJ HaTpHUs (IOBaApeHHAaA COJIb):

Na Cl NaCl

) e)— (@) @)

Ilpouecc mpeBpallleHuA ATOMOB B MOHBLI M300pakéH Ha cxeme 9.

XUMUNHECKYIO CBSI3b, 06Pa3yIoLLYIOCA 38 CHET 3/IEKTPOCTATUHECKOrO MPUTSXEHUA
NPOTUBOMOJIOXKHO 3APSKEHHBLIX MOHOB, HA3blBAIOT MOHHOW CBA3bLIO.

PaccMoTpuM mmpuMep o0pasoBaHusa MOHHOM CBA3U B JPYIOM BelllecTBe — OpoMuIe
ranbnua CaBra Tak kak ranpuuit — saemeHT IIA-rpynnsl, aTroM Kaiabnud OTHAACT
JBa 2JIEKTPOHA ¢ BHEIIHEro YPOBHA ABYM aToMaM OpoMa, KOTOPBLIM JJIs 3aBepPIIeHUs
coOCTBEHHBIX BHEIIHWX YPOBHEH He XBaTaeT II0 OJAHOMY 3JeKTpoHY (GpoMm — 3ie
meHT VIIA-rpynnoer). ITpu sToM aToM Kanbliusa IPEeBPATUTCA B IIOJOMKUTENLHBIN HOH
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e
o
Na + CI| — Na*+ CI-— NaCl

Cxema 9

ATom ATOom WoH Won MoHHoe
coeguHeHue
ATom Won
HaTpws HaTpwusa
+ - +
ATOoM NoH
xnopa xnopa MoHHOoe coegnHeHne

c 3apagoM 2+, a Ka)Iblii aToM OpoMa — B OTPUIATENbHBIA HOH ¢ 3apamgoM 1—. Otu
TPU MOHA o0pasyioT coeguHeHHe, uMeloiee (opmyny CaBsp.

2e
0 0 2+ =
Ca +2Br — Ca” +2Br —— CaBr,

Atom  Atomsbl WoH WoHbl WNoHHoe
coeuHeHve

@+ 26

HNonnaa cBA3L BO3HMKAaET IIPM B3aWMMOJAEHCTBHMM aTOMOB, MMEIOIIHUX SAPKO BbIpa-
JKeHHBbIe IIPOTUBOIIOJIOMKHBIE CBOMCTBA: Me:Kay sjemeHTamu-merasnamu IA- u ITA-
rpynmn u ajgeMeHTamMu-Hemerasamu VIIA-rpynnbel, KMCIOPOILOM.

CocTaB MOHHBIX COELUHEHWH, KOTOPBLIE OTHOCATCA K BEIeCTBAM HEMOJIEKYJIAD-
HOI'0 CTPOEHUdA, OTPAKAIOT € IIOMOIIBI0 (POPMYJIBHBIX eJUHUI] — aHAJIOTOB MOJEKY-
JAPHBIX (POPMYJI.

Pacemorpum asropuT™M Hanucaua (POopMyJabl MOHHOTO COEJHUHEHHs, oO0pa3oBaH-
HOro aToMaMM KaJdblua U (ropa.

1. MBI TOJBKO YTO IPHUIOLIXA K BEIBOAY, UTO aTOM KaJbIIUA OTJAaEéT JBA CBOUX
BHEIIHUX 3JEeKTPOHAa:

Ca - 2¢ — Ca2*

aTom HOH

2. CocraBuM cxemy OpeBpallleHus, IIpoucxondAilero ¢ aromom Qropa. ®@rop —
aro xumHuuecKkui asemenT VIIA-rpynmer Ilepumoguueckoit cucrems! [I. Y. Mengeneesa,
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Hemerasi. Ero aToMy Jierdye NpHMHATE OOHMH 3JIEKTPOH, KOTOPOro eMy He XBaTaeT
JO 3aBeplIIeHnus BHEIIHero sHepreTU4YecKOro ypoBHA, 4eM OTAATH CeMBb 3JIEKTPOHOB:

F +e > F
aToM HOH
3. Haumensbliee o0lillee KpaTHOe Me:KAY 3apAagamMiy oOpas3oBaBIIMXCA HWOHOB paB-
HO 2. Paaﬂ;eJIHM ero Ha s3apdanbl 06paaonaBmecﬁ HOHOB M IIOJYYHM 3Ha4YeHHUA HH-
OEKCOB IJIA KaskKIoro saeMmeHTa: 1 anad Kanbnuda u 2 aaa ¢ropa.
4. 3anmineM cxeMy 00pasoBaHWA MOHHOM CBA3W MEyKAY aTOMAMH KaJbIds U ropa:

Ca + 2F — CaF,
L az-1

Bee coenuHenus, odbpasoBaHHBIE MOHHOW CBA3BLIO, NPHU OOBIYHBIX VCIOBUAX —
TBEpIble KPUCTAJJINUYEecKHe BelfecTBa. OHUM XapaKTepU3VIOTCA INPABUILHBIM PAaCIIO-
JI0KEeHUEeM COCTABJIAMIIMUX UX JYacTul] (B JaHHOM CJIydae — MOHOB) B CTPOTO OIIpe-
IeJIEHHBIX TOUKAaX MPOCTPAHCTBA — Yy3JaX. ECJM COeWHUTHL BTU TOUKH JUHUSMH,
TO BO3HUKHET NPOCTPAHCTBEHHBIN KapKAac, HA3LIBAEMBIH KPHUCTAJINUYECKON PpeIér
KOI.

Taxk Kak B y3JiaX BeI[eCTB C MOHHOHW CBA3LIO PACIIOJIAraloTCS WOHBI, TAKOW THII
PEeIIETOK TaK ¥ Ha3LIBAETCS — MOHHBIe KpPHCTAJIIMYeCKMe PemeéTKH. Bemecrsa
C 9THM THUIIOM KPUCTAJLINYECKOH PElIETKHU ABIAITCA HE TOJBKO TBEPALIMM, HO TaK
JKe MPOYHBIMHW, TYTOIUIABKUMU ¥ HEJeTYUUMMH.

-

UoHHas cBA3b. AnNroputM HanucaHums ¢$opmMysibl MOHHOMO COeAUVHEeHUd.
UoHHaa Kpuctannuyeckas peluérka

| lMpoBepbTe CBOM 3HAHUS

1. Y7o Takoe mnoHbl? Kak oHW obpasyTtca?
2. Hangmte CxOACTBO WM pPasnuyns Mexay: a) artoMoM Kanbuusi U MOHOM Kabuns;
©) aToMOM KMCNopoda U MOHOM KUcnopogaa.

5

3. CocTaBssTe cxemy 06pa3oBaHUA WMOHHOW CBA3WM MeXAy NUTUEM W 3NeMeHTaMu-Heme-
Tannamu: a) dtopom; 6) KMcnopoaom.

4. CocTaBkTe cxeMy 06pa3oBaHUA WOHHOW CBA3KM Mexay GTopoM W anemeHTamu-meran -
namu: a) kanuem; 6) kanbumem.

5. Haiigute oTHOWEHWE Yucna NonoXuTesbHbIX NOHOB K YMCY OTpUUATeNlbHbIX B coeau -
HeHusx: a) xnopug Hatpua NaCl; 6) xnopug, kansuus CaCl 5; B) dTopua aniomuHus AlF 3.

>

MUcnonb3yiTe AONOJSIHUTENbHYIO UHPOpMaLUIO

6. Mpegnoxute cBON BapuaHT rpaduyeckoro oTobpaxeHws 06pPa3oBaHUA XUMWUYECKOW
CBA3U B coeauHeHun, umeouiem dopmyny BaCl,.




CkauaH C

§ 35. KOBAJIEHTHAA
XUMUYECKAS CBS3b

Monekynbl MHOrMX NPOCTbIX BeLLECTB-HEMETa/I/IOB COCTOSIT M3 [ByX aTOMOB:
ranorenbl (Fy, Cly, Bry, 15), Bopopos H,, kucnopops O, asor Nj Moneky-
Nna 030Ha COCTOMT U3 Tpéx aTtomoB kucnopopa Oz, Monekyna pombuueckown
cepbl — M3 BOCbMM aToMOB Sg, a Mosiekyna 6enoro cocopa — M3 YETbIPEX
atomoB P4 Kakue xumuueckue cBA3W yaep>XMBAIOT OAWHAKOBbIE aTOMbl 3/IEMeH-
TOB-HEMeTa/I/IoB B COCTaBe MOJIEKY/l NPOCTOro BeujecTsa’?

B Tom ke 1916 r. amepukascKkuil pusnroxumMuk I'miabepr Jlbouce npuinén K ama-
JIOTUYHOMY BBIBOAY, 4TOo W B. Koccelb: aTOMbBI XMMHUYECKHX 3JIEMEHTOB CTPEMATCH
K 3aBEepIIeHHUI0 BHENIHETrO CJIOA K3 BOCBMH 2JeKTpoHOB. OmHAKO YYEHBIN PeIlmn,
YTO aTOMaM OZHOTO U TOTO K€ HeMeTaJlJla OTAABATH BHEIIIHUE 2JIEKTPOHBI TAKUM Ke
aToMaM 3aTPYLHUTEJIbHO, TaK KaK 9TUX 5JIEeKTPOHOB CIUIIKOM MHOTO. ¥ CTOHYMBBIHN
BOCBMHUAJIEKTPOHHBIA CJION ¥ TAKUX ATOMOB AOCTUTAETCSA 34 CUET TOTO, UTO KAMKIBINA
U3 HUX, CBABLIBAACH B MOJEKYJY, IIepeJaéT B COBMECTHOE IOJIb30BAHHE CBOM BHEIHX
Hue 31eKTpoHBL. Ilpu stom obpasyioTca obinue (IIofenéHHBIE) 3JTeKTPOHHBIE IIADEI,
KOTOpBbIe MPUHAJIEIKAT BHEIITHUM DJEKTPOHHBIM CJIOAM cocefHuUX aTomoB. 0ba aToma
VAEeP:KUBAIOTCSA B MOJIEKYJie BMECTe IMOTOMY, UYTO UX MOJIOXKHUTENbHBIE AApa IPUTATH
BalOTCA K DJIEKTPOHHBIM TapaM, KOTOpPhIe B OQUHAKOBOW CTEIEHU IOJEJIEeHBI MEeXKIY
HUMH,

XUMMYECKyl0 CBA3b, BO3HMKAIOLWLYIO B pe3ynbtate obpasoBaHua 0OLMX 3nek-
TPOHHbLIX Nap, Ha3biBAIOT aTOMHOW W/IN KOBaNIEHTHOM.

Tak, HampuMep, o6pasyioTcA ABYXaTOMHBIEe MoJeKyJabl xJyopa Ch.

Raxapiii arom xjopa, Kak u J000ro Apyroro rajoresHa, COAEep:KHUT Ha BHeIIHeM
AIEKTPOHHOM CJIOoe CeMBb 2JIEKTPOHOB: TPH 2JIEKTPOHHEIE IIapbl U OJHH Hel‘IathIf:I 2JIeK
TPOH, YTO YCJOBHO OTpa:xaeT cJeldyIollad 3JIEKTPOHHAaA (I)opmyna ero BHeIIIHero CcJodA:

.e
:Cl
se
CJIE,E[OB&TGJIBHO, KaXJoMy aTOMy He XBaTaeT OO0 3aBeplleHHnA OOHOTI'O 3JIeKTpOHA.

IIpu cOAMIKEeHUH ABYX ATOMOB XJIOpA HemapHbIe dJIEKTPOHBI O0BeAUHAIOTCS B OOIIIYIO
DJIEKTPOHHYIO Hapy, KOTOpasd M CBA3LIBAECT HX B MOJEKYJY.

:Cl+ ++Cl: —=:CIL)CI:

ONeKTpoHHbLIE AnekTpoHHan
dopmynbi dhopmyna
BHELWHEero cnos MOneKynbl
aToMOB xnopa xnopa

Hna Toro utobsl mM300pasuTh ofpasoBaHHEe KOBAJIEHTHON CBA3H, HCIIOJIL3YIOT yC-
JIOBHOe 0003HauYeHue — OOINYIO SJIEKTPOHHYIO IIapy o0003HA4YalT 4YEPTOUKOil, HIIN

naterial100.tilda.ws
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BAJICHTHBIM INTpUXOoM. PopMyJy, IMOKAa3BIBAIOIYIO IOPAAOK cOoefMHEHUA aTOMOB B
MOJEeKyJae, B KOTOPOHl KOBAJEHTHBIE CBASH 0003HAUEHBI BAJEHTHBIM IITPHUXOM, Ha
3BIBAIOT CTPYKTYPHOII dopmynoit. [Iaa MomeKyabl XJa0pa CTPYKTYPHYIO (QopMysry 3a-
NHUCHIBAIOT TaK:
Cl—Cl
ATOMBI BOZOPOAA, CTPEMAIIHECH K IMONYICHHUIO IBYXIJEKTPOHHOTO 3aBEPIIEHHOTO
Ccnosi, KaK y aToMa rejids, BeAyT cebsa aHATOTUUYHO!

He+ H— H/H

OﬁpaTHTe BHHMaHHe Ha Ha3BaHHe 3TOTr0 BHIOaA XUMHUYECKON CBA3H: Kosa.JleHmHuad,
a TaksKke Ha Ha3BaHHe YEPTOUYKH B CTPYKTYPHOI (popMyJe BellecTBa — BAJCHMHbBLL
IITPUX.

Y10 Takoe Ba/ieHTHOCTb C TOYKH 3pEeHHA CTPOEHUA aroma?

Yucno obumx 3NEeKTPOHHLIX MNap, T. €. YACAO KOBaNEHTHbIX XUMMUYECKUX CBA3EN,
KOTOpble JaHHbIA aToM 06pasyeT C gpyruMmm atomMmamMmu, Ha3blBalOT BANEeHTHOCTBIO.

M B mosexkyne xJyiopa, W B MOJIEKYJe BOZOPOJA ATOMBI OJHOBAJIEHTHBI M CBA3AHBI
Meskay coboli ogHOoI 00lIel aaeKTPOHHON napoii. Takad cBA3bL HasbIBAeTCA OXHHAPHOM.

Paccmorpum, kKak ob6pasyerca wmojsekyaa aszora No. Ero aromsl comepskar
Ha BHEIIIHEM CJIoe IIATH 2JIEKTPOHOB (9T0 saeMeHT VA-rpynner). YrobGsl HAUTH 4YHCIIO
HeIlapHbIX JJIEKTPOHOB, HYKHO M3 BOCBMH BBLIUECTh HATH (YHCJIO0 BHEIIHUX 3JIEKTPO
HOB, paBHOe HoMepy rpynnsl). CiemoBaTelbHO, Ha BHEIIHEM CJIOE aToMa asoTa CO-
JEePKUTCA OJHA JIEeKTPOHHAA Hapa U TPHU HelapHBIX 3JIEKTPOHA.

PN

ATOMBI a30Ta COEAHMHANTCA B MOJEKYJIY C IIOMOIIBI0 TPEX OGIIUX 5IEKTPOHHBIX
nap (asoT TpéxBaJeHTEH): _

Herpyano omnpemesnTs KPaTHOCTb 3TON KOBAJIeHTHOHW cBA3u. Takasa cBA3b Ha-
3bIBAaeTCA TPOMHOIM.

Tak xKak MOJEKYJIbI IMPOCTBIX BEI[ECTB-HEMETAJIJIOB 06pa30BAHBI ATOMaMHU OJJHOTO
M TOTO K€ XHMHYECKOTO 9JIeMeHTa, TO OOINHe 3JeKTPOHHBIE IIapbl NpPUHAAJIEMKAaT
9TUM aToMaM B paBHOHU creneHu. CirenoBaTelbHO, ATOMBI He IOJYYAIOT 3apAf, U Ta
KYI0 XUMHUYECKYH CBA3b HA3LIBAIOT KOBAJEHTHOH HEMOJISIPHOIM.

IIpu HOpMAaJBHBIX YCJIOBUAX MHOTHE IPOCTHIE BeIleCTBa-HEeMeTAaJIJIbl, MOJIEeKYJIEI
KOTOPBIX 0OPA30BAHBI 34 CUET KOBAJEHTHON HEIOJSAPHOU CBA3U, ABJIAITCA rasamMun
(Bomopojn, KuciIopox, asor, ¢pTop, xJjop U Ap.). OgHAKO IPH BBICOKOM JaBJIEHUU
W HH3KHX TeMIlepaTypax OHHM NIpeBpalljaloTcd B TBEpPJble KpPHCTAJIIHUYeCKHe Belre-
CTBa 3a CUET MEeXMOJEKYIAPHOro B3auMoelicTBuA. B y3max X KPHUCTAIIMUYECKHX
peléTor pacmoJiararTcesa MoJerysbl. Takwue KpucramiudecKue PEHIETKU HA3bIBAIOT
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cA MoJeKyaApHeIMH. OHM XapaKTepHBI U JIJIA CJ0KHBIX BelllecTB (YIJIeKHCJIoro rasa,
XJIOPOBOJIOPOJIa, MeTaHa M Ap.).

CHJIBI ME/XMOJIEKYJISAPHOTO IPUTAKEHNUS HOBOJBLHO cjabble, IO9TOMY B KPHCTAJX
JNYECKOM COCTOSHMH TaKHe BeIlleCTBa JIETKOILJIABKM, HENPOUHBI M JIETYYH.

MonerynapHble KPUCTAILIMYECKHAE PEINETKH MMeIOT IIepelre/lnue B TBEpIoe arpe
raTHOe COCTOAHUE JKUIKOCTH, MOJIEKYJIBI KOTOPBIX 06pasoBaHbl KOBAJIEHTHOHN CBASBIO,
HanpuMmep OpoM, a TakKiKe HEeKOTOpble TBEpAbIe BellecTBa (Oeislit docdop, uoxm).

CyLiecTBYIOT BellleCTBa C KOBAJIEHTHON HEIIOJIAPHOU CcBA3bI0 — aamas (cM. puc. 31),
KpPeMHHH, KPUCTANJIWYEeCKHU 60p — HMMeT KpHCTaJJUYecKHe PelIéTHKH, B yajax
KOTOPBIX PpacHoJaraloTcs aTOMBI. JTH PeIIeéTKH HAa3BIBAIOT aTOMHBIMHM KPHCTAJIIH
YeCKMMH peléTkaMH. B oTJinuMe OT BellleCTB C MOJEeKYJIAPHBIMH KpHCTaJJIU4de-
CKHMHI pPemIéTKaM{ BellecTBA C ATOMHBIMH KPHCTANIAYECKHMMH DPemIéTKaMH HMEIOT
OUYeHB BBICOKYIO TeMIIepaTypy ILIaBIeHHA: y anmasa oHa Beime 3500 °C, a y kpem
Hua — 1415 °C. BemiecTBa ¢ TAKUMY KPUCTAIIHUECKUMH PEHIETKAME OYeHb TBEDPABIE
U IIPOYHBIE.

3
ATOMHada, UnNn KOBaNeHTHas, CBA3b. JJIEKTPOHHbIE WU CTPYKTYpHbie ¢dop- @
mynbl. BanentHocTtbh. KoBaneHTtHas HenonspHasa cBa3b. MonexynsipHas —s

U aTOMHas KpuUcTaJ/UuiM4eckue peLuéTkuv

NMpoBepbTe cBOM 3HAHUSA

1. Kakylo xuMW4eckylo CBsi3b Ha3biBalOT KOBaneHTHon? KakoB mexaHuam eé obpasosaHua?
Kak onpepnenuTe YMCNO HenapHbIX 3NeKTPOHOB Ha BHELUHeM 3HepreTM4eckoM ypoBHE aTto -
ma? Kak 0603Ha4aloT 9/1eKTPOHHbIE (OPMYIbl BHELLHEr0 3HEePreTUYeckoro YpoBHA aTtoMOB?
2. CpaBHUTE WMOHHYIO W KOBAJIEHTHYIO CBS3WU.

3. BanuwmnTe cxemy oBpas3oBaHWA KOBAaNEHTHOW CBA3M Ha NpUMepe MONekysbl xnopa.

1

4. Monekyna npocToro Bewecrtsa COCTOMT M3 AByx artomoB. Cymma yucen npPOTOHOB
B siApax aTomMoB, o6pa3yiolmnx Monekyny, pagHa 16, 4To Ha 4eTbipHaAuaTe MeHblle oblle -
ro uncna HetpoHoB. Onpepenute: a) dopmyny BeulecTsa; 6) kakMe W30TOMbI AAHHOIO
anemeHTa 00pazoBanM MONeKyny; B) Kakoi BWAO, XMMWYECKOW CBA3WM Peann3yeTcd B 3TOM
BellecTse.

5. Yicno obuimx anekTPOoHHBLIX Nap mMexay ABYMSA aToMamMu B MOJieKynax xapakrepuayer
KpPaTHOCTk KOBANEHTHOW CBA3W: OAWHapHas, ABONHAs WAn TponHas. KakoBa KpaTHOCTb
KOBaNIEHTHOMN CBA3U B MOJIEKynax Beuwects, GpopmMynbl KoTopbix H 5, Cly, N5?

6. Harigpute o6bém (H. y.), KOTOpLIA 3aHumaoT 112 r asorta.

\q 7

Bbipa3ute CBOE MHeHue

7. AmepukaHckuii xumuk Tunbept Jiblonc B cBoein paboTte «BaneHTHOCTb K CTpyKTypa
aToMOB 1 Monekyn» B 1923 r. yTBepxaan, 4To 4MCNO 3NEKTPOHHLIX Nap y atToMOB B Mofe -
Kynax, Kak npaBwno, paBHO 4eTblpém. Mcnonbayiite aTo yTBEpXKAEHME ANns o6ocHOBaHWUA
NOCTOSHHOIO cocTaBa ABYXaTOMHLIX MONekyn. [oyemy 3710 yTBEpPXAEHWE HEeCOCTOATENbLHO
ONs OBYXaTOMHOW MONeKynsl Boaopoaa?
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§ 36. KOBAJIEHTHAA
HETIOJIIPHASL W TTOJSIPHAS
XUMWYECKAS CBS3b

Mexxgy aTomamu 3seMeHTOB-HeMeTasloB obpa3syeTcs KoBaneHTHas cBa3b. Ecsu
3TO aTOMbl OJHOrO XMMMYECKOro 3/1eMeHTa, obpa3yetcs KOBaseHTHas Henonsp-
Has cBsA3b. A Kakas XMMMUUecKas CBS3b ODpasyeTcs Mexkay aTtoMamu pasHbixX
3/1eMeHTOB-HEMETaNI0B?

HeTpyaro npeanosio:XuUTh, YTO MOJIEKYJbI, IIOCTPOEHHLIE U3 aTOMOB PA3HEIX 2Jie-
MEHTOB, OTJIMYAIOTCA OT MOJIEKYJ, COCTOAIIMX M3 ATOMOB OJHOTO XMMHUYECKOr0 aJe-
MEeHTa. 9TO IPOUCXOJUT IIOTOMY, UTO AAPA ATOMOB PA3HBIX 3JIEMEHTOB HPHUTATHUBAIOT
K cefe CBA3BIBAIOIIINAE WX DSJIEKTPOHHBIE MAPHLI ¢ pasHOW cuioii. B peaynbrare oguu
aroM moJsydaeT HeDOJIBIION OTpHIATENbHBIA 3apAl, TaKk KaK Ha HEro IPUXOJUTCA
00abIIaA IOJIsI CBASLIBAIOIINX 3JIEKTPOHOB. IIpyroi arom, HaoO0OpOT, IMOJIYYAEeT Ua
CTHYHBII IIOJOMKHUTENBHBIM 3apAll, TAK KaK ero [A0Js CBA3BIBAIOIIUX BJIEKTPOHOB
menbnre. Taxue sapazsl 0003HaYalOTCHa IpedyecKoil Oyksoii geabra 0. Pacemorpum
oOpasoBaHue MOJIeKYJIbI xJopoogopona HCI:

H'+':C:|:_" H :C:':, 1281971 H—C'

B Mmouekyie xJaopoBomoposa odbIlas 3JeKTPOHHAA IIapa cMellleHa K aToMy XJopa,
B pesyJbTaTe 4ero Ha HEM o0pasyeTcA YaCTHYHBIM OTPHUIATENLHBINA 3apaf (o)
ITorAaTHO, YTO Ha aTroMe BOLOPOJAa BOBHUKHET YACTHUYHBIA IOJOKHUTEJbHBLIN 3apan
18, CMmenenue OOIIMX JIEKTPOHHBIX Hap B CTPYKTYPHBIX (DOPMYJIAX BEIECTB,
o0pa3oBaHHBIX KOBAJEHTHON IIOJAPHON CBA3BIO, MHOrZa 0003HAYAIOT CTPEJIKOMH:
HY® 5 C18,. B MOJIEKYJI€ BO3HHKAIOT [OBA MOJIOCA — IIOJOMKHUTEIbHBIN M OTPHUIlA-
TenabHBIN. [lo3TOMY TaKyi0 KOBaJleHTHVIO CBA3b HA3LIBAIOT MOJAPHOM, a MOJEKY-
ay — punojieMm. [TonapHble ABYXATOMHBIE MOJIEKYJIBI MUMEIOT JIUHEWHYI) CTPYKTYDPY
C ITPOTHBOIIOJIOKHO 3apsAKeHHBIMM KOHIJAMH — IIOJIOCAMH.

A ecnu MoJeKyia mocTpoeHa u3 OOJBIIEro 4yucja aTOMOB M MMeeT, HallpuMmep,
YIJIOBYIO CTPYKTYPY?

Paccmorpum obpasoBaHume XMMHUYECKUX cBA3edl B Mojekyie Boxsl HO.

ATOM KHCJIOpOJa MMeeT IIeCTh 2JIeKTPOHOB Ha BHEIIHeM SHepreTHYeCcKOM YPOBHEe
(kucaopon — asementT VIA-rpynnsr ITepumopudyeckoin cucrembr [I. 1. Menneneesa).
Ha sTom cioe 6yzer ABe sJIeKTPOHHBIE ITaphl M ABa HelapHBIX 3JeKTpoHa (8 — 6 = 2).
OueBUHO, IJA 3aBepIIeHUsA BHEIIHEro CJI0A aToMy KHcjopofa npuaércda odpasoBaTh
XUMHYECKYIO CBA3b C JABYMs aTOMaMH BOJOPOJA:

He+ +Oe +-H— Hé:o:Z{H




CxadaH ¢ aterial100.tilda.ws

0611.1;149 JJIEKTPOHHEIE IIapbl OT aTOMOEB OJHOBAJIEHTHOI'O BOIOPOIAa GY,E[YT cMele-
HBI K aTOMy ABYXBaJEHTHOI'O KHCJIOpOOAa. CJIBIIOB&TEJIBHO, MeXOy 9THMK aTOMaMHI
BOBHHEHET OJHMHapHadA HKOBaJIeHTHad IIOoJIAPpHAaA CBAS3b.

H§+_> 06—6_ H5+

Ha camom gerne y MOJEKYJbl BOJALI He JUHeHHasA, a yraosad (opMa. YTOI MeEIY
nymA cBAszaMu H—O pagen 104,5°. Monekyna Boasl mMeeT ABa MOJiOcCa, T. €. AB-
JIAeTCH IUIOJIEeM:

0°”
N
ot H

B MOJIEKYJIie YIJIeKMCJIOTO rada aToOMblI JOCTHIawT 3aBepIHéHHI)IX dHepreTH4YeCcKMux
ypOBHeﬁ B TOM CJIy4dae, eCJIH Ha OJHH aToOM yIrJjepoIma 6}7JIET IPHUXOOUTHECA ABa aTo-
Ma KHCJIOopoja. HpH 3TOM Mex gy aToMaMH BO3HHEKaeT IIO OBe OGHIHE JIeKTPOHHBIE
IIapel, T. €. Kamigad CBA3b yIJiepoJ — KHCJI0POo.g ,IIBOﬁHaH:

o+C+O—~§C§

3anunieM CTPYKTYPHYIO (DOPMyJIy YIJIEKHCJIOTO rasa:

oOo=C=30

o+

HeTpyaHo 3aMeTHUTh, UTO YIJIEPOJ B MOJIEKYyJe YIJIEKHCJ/IOTO rasa 4YeThIPEéXBalleH
TeH, a KHCJOPOJ — ABYXBaJIeHTEH.

HecMoTpsa Ha TO 4YTO CBA3SHM MEKIY aToOMaMH yIJiepola M KHCI0poJAa IONApHBIE,
oTa MOJIEKyJa He IHUIIOJNbL: OHA He ABJIAeTCS IOJAPHON MOJIEKYJIOH W3-3a TOTO,
YTOo MMeeT JHHeliHoe cTpoeHue. CiemoBaTeNbHO, NMOJAPHOCTb MOACKYAbL 3A6UCUTN
om 08yx Qaxmopos: NOAAPHOCMU XUMUYECKOU CEA3U
U zeomempuiecKkoll opmovl MOJEKYbL.

Cmerreare 0o0IUX 3JEKTPOHHBIX Hmap K TOMY HJIXA
HMHOMY aTOMy IIpU 00pasoBaHUM XUMHUUECKONH CBA3U
XapakTepuayeTr ocobasd BeJlHYKMHA, KOTOPYIO Ha3bIB&
0T 3JIeKTpooTpHLaTebHOCThIO (0).

AneKTpooTpULaTensHOCTb — 3TO Cnocoo6-
HOCTb aTtomMa XMMWYeCKOro 3nemeHTa Mnputdarn-
BaTb K cebe obLiMe 3NeKTPOHHbIe Mapbl.

HawuGosbireil a1eKTPOOTPHUIIATEIBLHOCTHIO 00Iama-
I0T aTOMBI HeMeTAJUIOB — QTopa, KHUCJI0pOoAa, aso-
TAa M XJIOpa, TAK KaK UM [0 3aBepIlIeHUA BHEIIHEro
9HEPreTHUECKOT0 YPOBHA He xBartaer 1—3 3JeKTpo
HOB U OHU UMEIOT CPABHUTEJIbHO HEGOJBIION paguyc
aToma.

Nainyc Kapn MNonuHr
(1901—1994)
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A xapakTepUCTHKM 3JeKTPOOTPHIATEILHOCTH 3JIEMEHTOB BbIJAIIIUICA aMe-
PHKAHCKHUH YyYE€HBIH, ABasKABI Jaypear HobGemesckoii npemuu Jlaitnyce ITomwur mpeg-
JOMKUI PAN DJIEeKTPOOTPUIATEIBHOCTH:

F0>sN-=(ClsbBr=sl—=-5-=-C>s8e=P=sH=As—=858i1
N

Fd
DNeKTPOOTPUIATEIBHOCTE YMEHbIIAeTCA

B »ToM pAny XUMUYeCKHe 3JeMeHTbI-HeMeTAJIIbl PACIOJOMKeHBl B IOpAIKe
VMEHBIIIeHUA DJIeKTPOOTPHUIATeIHLHOCTH,

Hecrons3ysa 9TO IMOHATHE, HETPYAHO AATh eINEé OJHO OIpelesieHre KOBAJEHTHOM
HeIoJAPHON CBA3M.

Pa3HOBMAHOCTL KOBANIEHTHOW CBA3KM, KOoTopas obpasyeTcH MexXxay atomamn ¢ ogun-
HaKOBOW 3/IEKTPOOTPULATENBHOCTLIO, Yalle BCero Mexay atoMamMu OAHOro Xumm-
4eckoro anemMeHTa-HemMeTanna, Ha3biBalOT KOBAJIEHTHOW HeNnoNApPHON CBA3bIO.

ITonpob6yiiTe caMu ZATh oIpefesieHHe KOBAJEHTHON IOJAPHON CBA3H.

Pa3HOBUAOHOCTb KOBaNEHTHOW  XMMUYe-
CKOW cBA3W, KOTOpaa obpasyerca mexay
atoMamMu C pasHOon anekTpooTpuuaTens -
HOCTbKO, Ha3bIBAOT KOBaNeHTHOWM Mno-
o NAPHONA CBA3bIO.

Bennuuna 3JIeKTPOOTPUIIATEIBHOCTH XUMU-
YEeCKOTO dJIeMeHTa 3aBHCHT OT ero MOJOXKeHUS
B Ilepumoguyeckoit cucreme [I. 1. MeHpgeneena:
6 Kaxdom nepuode c yeeauveHuem nopadxo-
6020 HOMEPA XUMUYECKO020 dJeMeHma OHA 603-
pacmaem, a 6 Kadxicdoil zpynne ¢ yseruveHuem
nopadKo60z0 HOMEPA XUMUYECKO020 IJJeMeHma

MEHbULACTMCAL.
Puc. 72. MonekynapHas Y w
KpUCTannM4eckas pelsTka Teépabsie KpucCTALIHMYECKUEe BellecTBa, CO-
YITIEKUCIIOro rasa CTOAIME W3 MOJEKYJ, WMeIT MOJeKYyJIAp-

Hble KpPHUCTAJLJIMYECKHUe pelnéTku. Harmpumep,
Oenpwlii Qoc H, YIJIeKHCJbII
ras 72). HamoMmHEUM, 4TO TAKHE BEIeCTBa
pouHbIe, JieTyuue, JerkomiaaBkue. Muorue
U3 HUX MOTYT IEPeXOJHUTH W3 TBEPAOTO COCTO-
AHUA B TasoobpasHoe, MHUHYA KHUIAKYIO (asy.
Kax BBl yiKe 3HaeTe, 3TO ABJEHHE HA3LIBAIOT
cybnmMamueil mam BO3TrOHKON. Hampumep, OHO
JeXKUT B OCHOBe IIDUMEHEeHHA TBEPAOro yrie-
KHCJIOr0 rasa — CYXOro Jbja — MIJd XpaHe-
HHAS W TPAHCIOPTHPOBKHM HPOAYKTOB ITHTAHUA,
MeIUIHHCKUX IpenapaTos M T. II.
IloguepkHéM emné pas, 4YTO BelecTBa, o0
Puc. 73. ATOMHasl KpUCTanIM4eckas pasoBaHHBIE KOBAJEHTHON IIOJAPHOW CBA3BIO,
pelwéTka KBapua MOT'YT MMETh HE€ TOJbKO MOJIEKYJIAPHBIE, HO




CkauaH C

Puc. 74. 3HamMeHuUTbIn «PybuH YépHoro Puc. 75. KopoHa Mwuxanna PomaHoBa, wim
MpuHUa» B aHMUIACKOA KOPOHe BeHely, «bonblworo Hapsapar, yKpaleHHbIR
(Tayap, NloHpoH) candupamn (OpyxeinHas nanara

MockoBckoro Kpemns)

M aTOMHBLIE KpHUCTa/InuecKue pemieTku. Hampumep, oxcup kpemuusa(lV), dopmymna
koroporo Si0Op, — OCHOBHOM KOMIIOHEHT KBapua (puc. 73), KpeMHe3éMa, PEYHOro
IIecka, TOPHOTO XPYyCTasd, a OKCHJ aJIoMUHHuA, (hopmysa koroporo AbO3, — OCHOB-
HOW KOMIIOHeHT pyOumHa, candupa (puc. 74, 75), kopysaa. Taxkue BelljecTBa O4YeHb
NIpOYHbIEe, TBEPABIE M TYTOILJIaBKHE.

AnekTpooTpuuarenbHocTe. Pap anekrpooTpuuaTenbHOCTU 3MEMEHTOB.
KoeaneHTHas HenonsipHas v NonsipHasi XMMun4yeckas CceBA3b. [lunonb

1. Yto Takoe snekTpooTpULATENBHOCTL?

2. Kakas xumunyeckaa CBA3b HA3bIBAETCH KOBANEHTHOW NonspHon? Yem oHa omuv4yaeTcs
OT KOB@JIEHTHOW HENONApPHOW CBA3WN?

3. 3anuwute cxembl 06pas3oBaHMsA KOBaNEHTHLIX CBA3eW B Monekynax metaHa CH 4 u Te-
TpaxnopmertaHa CCl .

4. 3anuwunte cxembl 06pas3oBaHUA KOBANEHTHbIX CBA3EA B MOnNekyrne nepokcuaa BoAo -

poga H50,.

=g

NMpumeHnuTe CBOM 3HaAHNA

5. Pacnonoxute B pag no yBENWHYEHWIO MOAAPHOCTM KOBANEHTHOW CBA3W dopmynbl cne-
oyowmnx sewects: a) 6pomosogopon; 6) ¢dTopoBoagopon; B) xnoposoaopon; r) Moooso-
nopoa. lNosicHuTe CBOW OTBET

6. 3anuwmnTte CTpyKTYpHble GopMynbl U onpeaennTe 3Haku 4acTWU4YHbIX 3apsifoB Ha aro -
Max B monekynax ammuaka NH 5 n cepHuctoro raza SOs.

J
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Ucnonb3yiTe JOMNONHUTENbHYIO MHDOoOpMaLUIO

7. MNoproTtoesre coobuweHne o Bknaae J1. MonuvHra B XMMWYECKYID Hayky. 3a Kakue 3a-
Cnyru aToT y4éHblid Obln yaoctoeH aByx Hobenesckux npemmin?

S 37. METAJUIMYECKAS
XUMUWYECKASI CBSI3b

Kakoea npupona XUMUYECKOH CBA3H, ynepmnaalou.lei% aToMbl MeTa/l/la B MeTan-
JIH4eCKOM KM3LesTMH KUK cnutke?

Ha pucyake 76 m3obpakeHO IpouU3BeleHNEe HCKYCCTBA APEBHUX CKU(MCKUX MacTe-
poB. HecMoTpa Ha o4YeHBb COMMIHBIM BO3PACT, OHO COXPAaHWJIO TOHUYAHIIHNN a’KypHBIN
V30p U MeJbUAHIINE AeTATUd HU3ANIHBIX H300paKeHUN KUBOTHBIX. UTO Ke yAepPIKH-
BaeT HA NPOTAKEHUH MHOI'MX BEKOB aTOMBI METAaJJa B 9TOM YKpalleHHuH?

Yrobsl pazobpaTbCs B TOM, KaKWe CHJBI VAEP/KHUBAIOT aTOMBI METAJja B MeTal-
JIMYECKOM MB3JEeJIUN, BCIOMHUM OCOOEHHOCTH CTPOEHUSA ATOMOB 3JIEMEHTOB-METAJJIOB.
ATOMBI CONBIIMHCTBA 2JIEMEHTOB-METAJIJIOB COJAEP:KaT Ha BHEIIHEM HEepreTHYecKoM
ypoBHe 1—3 smexTpoHa u (Mau) WMeOT OONBINHI PAagUyC aTOMa II0 CPaBHEHHUIO
C aTOMaMH 3JIeMEeHTOB-HeMeTa/JIoB. JIerKo OTphIBAsACH OT AaTOMOB METAJLIIOB, BHEIIIHUE
9JIEKTPOHBI CTAHOBATCA OOLIMMM JJIs BCEr0 METAJJIMYEeCKOro M3JeJHusA WJIHM CIHUTKA.
ATOMBLI P 3TOM MPEBPAINAIOTCA B IIOJNOMKUTEJbLHBIE HWOHLI, PACIOJOMKEHHLIE B y3-
Jax MeTaJJNuYecKou Kpucrajindeckoll pernéTku. CBoOOJHO mepegBUTasiCh MEMKIY
HUMH, 0000INecTBIEHHBIE SJIEKTPOHBI BHOBb COEZUHAIOTCA ¢ HMOHAMH, IIpeBpaIias

UX B aTOMBbI, 3aT€M OIATH OTPBIBAIOTCI OT 3THUX
~ -, aToOMOB, IpeBpamjas UX B MOHBHI U T. A. IIpomecc
IIpeBpalleHus aTOMOB MeTAJJIOB B MOHBI M Ha-
000pOT NPOUCXOAUT HeIpPepbIBHO. Kro MoOKHO
0oT0OpasuTEL ciaeayIoniell YCIOBHOM CXeMOM:

M° - ne = M**

ATOMEI HMOHBI
CremoBaTeslbHO, B METANINYECKOM W3IETUN
CYIIIECTBYIOT 0CO0BIe B3aMMOIpPEeBpAaIlaloIIuecs
YaCTHIIBI, KOTOPBIe HA3BIBAIOT WOH-ATOMAMM.
OTU YaCTHUIBI M CBA3BIBAIOTCA MeEXAY Cco00it
0000111eCTBJIEHHBIMKM  JJIEKTPOHAMU B eIUHOe
meJioe.

. / CeA3b B MeTannax u cnnasax Mexay WOoH-
atomammu, ocyulectBasgemas o0606uwecT -

Puc. 76. 3onotoe usgenne ckUpCkux BNEHHBIMW 3MEKTPOHaMMK, Ha3biBalOT Me-

mactepos (OpyxeiHas nanara Tanin4yecKkoi CBA3bIO.

Mockoeckoro Kpemnsi)
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HoHbl MeTajIa yIakoBaHBI B IJIOTHBIE KPH-
CTAJNIMYEeCKHe CTPYKTYPhI — MeTaJJIHYecKHe
KpHucTaJdaudecKkue pemérku. B Kpucranniugeckoi
pelléTKe HaTPU:dA, HAIIPUMeP, KaxKIbIil aToM Me-
TaJIyla OKPY3KE€H BoceMblo Apyrumu. O6pasyerca
TUTAHTCKUH MeTaJJIHuYecKHUH KPHCTAaJI, CBA3AH-
HBI OCOOBIM «KJIeeM» — 0000IIeCTBIEHHBIMI
aaeKTpoHaMu (puc. 77, 78). Ot 0600I1IECTBIEH:
HBIE JJIEKTPOHBI W OIpPeAeasaoT Hambosee xa-
paKkTepHbIE Quaureckue ceoilemaa Memaaos:
BCe METAJIJIBI TBEPAbIE, 3a MCKJKYEHHEM PTYTH,
IIPOBOAAT 9JIEKTPUYECKUIH TOK M TeIUIOTY, KYIOT
cdA, TPOKATBHIBAIOTCHA, BBITATHBAIOTCA B IIPOBOJIO-
Ky, HMEIOT MeTAJLINYeCKHH OJIecK.

Hanpuwmep, ecqim K MeTaJlIN4eCKOMY CTepK- -
HIO IIPHUCOEIUHHUTHL dBJIEeKTPOABI M CO3JaTh pas- ° ° o e°
HOCTH IIOTEHIIMAJIOB, TO IIOJ MAeHCTBHEM 3JeK-

TPHUYECKOrO  TIOJIA DJIEKTPOHBI ~ HAYMHAIOT ©

HaIlpaBJIeHHOe [IBUKEHHE K IIOJOKUTEIbHOMY
IOJIIOCY MCTOYHHUKA TOKAa. J9TO JOKa3bIBaeT, YTO °9 ° 9° o
MEeTAJIBI 3JeKMPONPo8OOHDL. =

IIpu mHarpeBpaHuUM MeTAJJIMUYECKOT'O IIpeaMera
9JIEKTPOHBI HAYMHAIOT XAOTHYECKH JABUTATBhCA ° eo o °
¢ G0mbIIMMH CKopocTaAMH. Ilepememiasch, OHU e
OBICTPO MepemarT TeILJIOBYI0O SHEPTrHUI0 BCEMY |\ J
00bémy metanna. IloaToMy MeTaNIBI Mmenaonpo-
600HbL. Puc. 78. Cxema meTanim4eckoi

Emé ¢ ogHUM CBOMCTBOM METANJIOB — NJAdA- CBA3WM B KPUCTANIe HaTpws
CIMUYHOCMbI0 TI03HAKOMHMCSHA, BBIIOJHUB He-

CJIOJKHBIM OIIBIT.

Puc. 77. Mopens cTpoeHus
dparmeHTa KpucTanna HaTpus

JNlaGopaTopHbiii onbiT 29

Cozpaiite mogens, WANICTPUPYIOLLYIO OCOBEHHOCTK MeTanauyYeckon cesau. [na atoro
Ha oaHO Hebonbluoe 3epkKano (MW CTEKNAHHYIO NAAcTUHY) NoMecTuTe 2—3 Kannu BoAbl.
Ha aTo 3epkano nonoxure ceepxy Apyroe 3epkano v rnoagvranTe ux OTHOCUTENLHO APYr

apyra.

ToHKMIA cnol BoAbl WUrpaeT posib 060BWECTBNEHHbLIX 3NIeKTPOHOB W MO3BONSET W0 -
CTpMpOBaTh Takoe CBOWCTBO METa/INOB, Kak MiacTMYHOCTbL (3epkana nerko cmeLlarTcs,
HO OTOpBaTb WX APYr OT Apyra HenpocTo).

(& J

Bce xmMuuecKkue CBSABM: MOHHAdA, KOBaJIeHTHAA (IIoJApHaAA W HENOJApHAd), Me-
TAIINYeCKasa — MUMeIOT CXOAHYI0 (¢usuuecKkyio npupoxny. O6 atom roopur Tot GaxT,
UTO MEKJIY HUMH HeT Pe3Koii IPaHHMIbl: MOHHYIO CBA3L MOKHO pacCMATPHMBATL Kak
KpalHNH caydyail KOBaJEeHTHOH IOJAPHON CBA3H.

MeTaJLnbl OpKU BBEICOKHUX TeMIIEpATypax IepexXofAT B KHAKOE COCTOAHHEe — ILIa-
BATCA, a IIPU JajbHeiNIeM MOBBIIIEHWM TeMIepaTypbl HMcHapAmTcsas. B mapoobpas-
HOM COCTOSAHHUHM aTOMBI METAJIJIOB COCTOAT M3 OTJEJBHBIX MOJIEKYJ — OJHO- HJIH
IBYXaTOMHBIX. B IlociieqHeM ciydae MX aTOMBI CBA3aHBI KOBAJEHTHOH CBA3BIO.
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UoH-aTombl. OGOGLLECTBNEHHBbIE anekTpoHbl. MeTannuyeckas XxXumMu4e-
cKasl CBfiI3b U MeTannuyeckasi Kpucrannuyeckas peluérka. dusunyeckme
CBOCTEBa MeTannoe

| MpoBepbTe CBOM 3HAHUSA

1. Yto 06wero mexay KOBaneHTHOW 1 MEeTaMYeckoid CBA3AMW U YEM OHW pasnuya-
oTca?

2. Y10 0Buwero mMexay WOHHOW W MEeTaIMYEeCKOW CBSA3SIMU KU HYem OHK pasnuyarTcs?
3. Onpepenute TUM XMMWYECKOW CBA3W B BeLLECTBax:

a) Ca; 6) CaCl,; B) Cly 1) HCL

4. Bolpa3nTte CBOE OTHOLLUEHWE K YTBEPXOEHMIO O TOM, YTO BCE TWMbl XMMWUYECKOW CBA3U
MMEIOT eaunHylo GU3NYEecKyo nMpupoay.

NMpumeHuTe cBOU 3HAHUSA

5. 3anuwute dopmynbl U yKaXUTe BUL XMMWYECKOA CBA3WM AN CNenylolmx BelLecTs:
a) noBapeHHas conb; 6) cepebpo; B) MmarHuin; r) yrNekucnslid ras; a) Boaa; e€) asom.

6. 3anuwmTe No OOHOW cxeMe 00pa30BaHMA WOHHOM, KOBAaNEHTHOW MONAPHOM KU Heno -
NAPHON, MeTaN/INYeCKON CBA3EN ANA BELIECTB, Nepe4yncneHHsix B Npeabayuem 3agaHnm.
7. Kakoe konu4ecTBO BellecTBa COOTBETCTBYeT 96 kr megn?

Ucnonb3yiTe AONONHUTENbHYIO MHPOPMALMIO

8. Kak cTpoeHne MeTannoe CBA3aHo ¢ ux dusndeckumu ceoncteamn? Hasoeute obna-
CTW NPUMEHEHUS METAINIOB, B KOTOPbIX WCMONL3YIOT UX GU3NYECKre CBOWCTBA.

§ 38. CTENEHb OKUCJEHUS

BaxxkHoe 3HaueHWe B XWMUM MMEET MOHATUE «CTeneHb OKWUCNeHus». Yto oHo
o3HauyaeT? Kak paccuMTbiBaeTcs CTeneHb OKUC/NEHUS aTOMOB B XMMMYECKOM CO-
efuHeHUn?

IMpursaTo cuurarh, YTO 3apsA’KeHHbIE YACTHUILI (HMOHBI), 00pasyolue BellecTBa
HOHHOTI'O CTpOeHHA, MMeT IeJIOYHC/TIeHHOe 3Ha4dYeHHe 3apdla, TakKk KaK OJHH aTOMBI
OTHaJ I CBOH JJIEKTPOHBI M ITOJYYHJIN ]];e.iIBIfI TMOJIOKUTEJIEHEIHA 3apdan, opyrue npme-
COEVHUIIN UX YU TOJYUYUIHU HeJbIH OTPHUIATeIbHBIH 3apAn.

B BelecTeax MOJIERKYJAPHOI'O CTPOEHHUA C KOBaJEHTHOH HEHOJIHpHOﬁ CBA3BID aTo
MBI 3apdanga He HMemT.

B BeljecTBax c KOBaJeHTHOM HOJIHpHOﬁ CBA3BI0 ATOMBI UMEIOT JIMINL YACTUYHBINA
TOJIOKHUTEeNBHEIA WIH OTpHLIaTeJILHBIIu{ 3apAan. MozxHO IIpeacTaBUThE, YTO M TaKHe
BeIlleCTBA COCTOAT M3 MOHOB, TOTZA 3TOT 3apA[] TaKiKe HOJIYYUT IeJIOUUCIeHHOe 3Ha-




CxadaH ¢ aterial100.tilda.ws

018 ~-018
yenue. HanpuMep, B MoJIeKyJie XJOPOBOJOPOAa ¢ YaCTHUHBIMHA 3apagamu H  Cl
+1-1
9TH 3HaveHHs OyayT paBHbl +1 u —1, coorsercrBenHo H Cl.

CteneHb OKUCNEHUA — OTO YCNOBHLIM 3apan aTOMOB XMMUYECKOro anemeHTa
B COEAWHEHWU, BbIMMCNEHHbLIA W3 MPeanonoXeHWs, YTO BCe KOBasleHTHbIe Mo -
NAPHbIE CBA3U NPEBPATUIUCL B UOHHbLIE.

3HaueHHe CTeleHU OKWCJICHUSA 3AIIUCLIBAETCS Hajg CHMBOJIOM XHMHYECKOIO 3Jie-
MeHTa CBepXxy B TAKOM NOpAlKe. BHa4daJjie 3HAK 3apAanga, a 3aTeM ero BeJIHYHNHA:

0 +1-2 -3+1 +7-2
02, H20, NHj, Cl207
s obo3HAaueHUA 3apANOB MOHOB IIOCTYIIAKOT Haobopor. Hanpumep, AJsa oKcHaa
+2-2
24 ~2—
ganenus: CaO (crenmenu oxucienwus), o Ca”™ O” (sapsael uonHoB). [nsa eguHNY-
HOTO 3apsjia CTelleHb OKMCJeHHus 3anuchkiBaioT +1 m —1, a ans o603HaUEeHUA 3aPAI0B
+1 -1
MOHOB €JUHMILY He IHUINYT, a 0003HAYAIOT MX IPOCTO «+» U «—», Hanpumep: NaCl

+ —
(crenenu oxucyaenus), Ho Na Cl  (zapanel monos). HexorTopble XMMHUUYeCcKHe 3Jie-

MEHTHI B COeAUHEHHMAX MPOABJIAIT MOCTOAHHYIO CTelleHb OKHcJIeHHA. K HUM oTHO-
cATCS:

e I[eJOYHBIE METAJJIBI, T. €. XHMHUYecKue daemMeHTH! IA-rpynmer Ilepmogumde-
ckoit cucremsr II. 1I. MengeineeBa, KOTOpble BCerga HMENT CTeNeHb OKHCJIEHUd,
paBuyo +1;

¢ merayibl IIA-rpynner Ilepuoguueckoit cucremsr 1. M. MenneneeBa, crelneHb
OKHUCJEeHUA KOTOPBIX Bcerga paBHa +2;

e AJIOMUHHIN, UMEIOIINIl cTelleHb OKHCJIeHHUA +3;

s ()TOp, MMEIOIINIl CTeneHb OKHCIeHUA —1;

e KUCJIOPOJ, MNPOABJSIONIANA B MONABJISION[EM OOJIBITMHCTBE COEIWHEHUHN CTe-
IeHb OKHCJIeHHuA —2;

e BOJOPOJ, MMEIOIIUI B COeIUHEHUAX C OOJBIIMHCTBOM HEMETAJLIOB CTeIleHb
oKuciaeHuA +1, a B COeJUHEHHAX ¢ MeTa/JIaM{ CTEelleHb OKHCcIeHus —1.

Jpyrue XxuMuYeCcKHe dJIeMeHThbl IPOABIAIT IlepeMeHHbIe CTelleHH OKHCJIeHHS.
Hanpumep, nnsa xjgopa xapakTepeH HaOOp HeYETHBIX cTeneHeu oxucienusa: —1, +1,
+3, +5, +7, a maa cepel — uérHBIX: —2, +2, +4, +6.

CiiegyeT MOMHUTB, UTO CYMMA CMeneHeil OKUCAeHUS 8CeX XUMUYEeCKUX IJeMeH
moe 8 MOoJNeKyne UL GopmMYyavHoll edunHuUUe 6eulecmed pasHa HYA0 (BeIecTBO
B I[EJIOM 3JIeKTPOHeHTpaibHo). B mpoeTeix BemecTsBax, KOTOpbIe 00pAa30BAHLI U3 aTO
MOB OJHOTO XHMMHMYECKOI'0 dJIEeMEeHTAa, CTeIlleHb OKMCJIeHHA TaKsKe paBHA HYJIIO.

Ilonb3yack 9TUMU HNpaBUJIAMH, MOKHO HAWATH CTENEeHb OKMCIEHUA OJHOTO XM
YeCKOTO dJIEMeHTa II0 CTeIeHW OKHCJIeHUS APYToTro AJIA CJIOKHBIX BEIeCTB: IBYX-
BJeMeHTHBIX (OMHAPHBLIX) WM TPEX3JIEeMEeHTHBIX COeJUHEeHMI.

Hampumep, HaléM cTeeHb OKHCJIEHHS asoTa B COeJUHEHHH, (pOpMyJa KOTOPO
ro NyO5. ObGosHauuMM H3BEeCTHYIO CTelleHb OKHCJIeHMA Kucjopoja —2, Torja IAThb
aTOMOB Kucjopoga OyayT uMeThb obmiuit orpuuareabHbiil 3apsag (—2) 5 = —10. Bror-
YUCIMUM CTEIeHb OKHMCJIeHMsd a30Ta: TAK KaK CYMMa cTelleHeil OKMCJIeHUA B MOJIEKY-
Jie paBHA HYJIIO, OOIIUIT 3apAx ABYX aToMoB azora Oyamer paseH +10, a ogaoro aro-
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mMa — +5 (+10: 2 = +5). 3anuiuem QopmMyJay cOeMHEHUSA CO CTEIIeHAMH OKHCJIeHUA
+5 -2
anemenToB: NoOs.

Dopmysa coeuHeHHA. 3HAA CTEIIeHM OKHUCJIEHHUS DJIEeMEHTOB, MOMKHO JIETKO BBI-
BecTH (hopMyay OHHAPHOTO COeZMHEHHS.

Hanpumep, BeiBegeM QopMyJy cyab@uAa allOMUHAA — COeIHUHEHHUA AJIOMUHUA
M Cepsl.

1. BanuineM cHauajga 3HAK MeTasjia, TAK KAk OH 00A3aTeIbHO HMEeT MOJOXKHU-
TeJbHOE 3HaueHHe CTelleHH OKMCJEHHs, a 3aTeM 3HaK HeMerayaa: AlS.

2. OnpenmenuM cTeneHb OKHCJIEHHUA aJIOMUHHA (ecJM OHa HaM He H3BeCcTHA)
mo mojsoykeuuio ero B llepuopnueckoii cucreme I. . MengeneeBa: +3. ATom cepsl,
uMerIluili 6 sJIeKTPOHOB Ha BHellnHeM cJjoe (cepa — aaemeHT VIA-rpynmnbi), mnpu-
MeT HeZOCTAIOI[Ne A0 3aBEpPIIeHUS CJI0A ABa dJeKTpoHa. CTeneHb OKHCIEHHUA CephI
craHeT paBHa —2.

+3 -2

3. 3anuieM 5TH 3HAUEeHMA HaJ 3HAKaAMM 3JjieMeHTOB: AlS.

4. OnpegenuM HauMeHbIIlee 00Ilee KpaTHOe OJA 3THX 4Yucesa (oHO pasHO 6),
HaOEM MHIEKCHI AJA KaKIOT0 2JeMeHTa IYTEM [AeJIeHHA OO0IIero KpaTHOTO YHCeJ
Ha 3HAUEHUSA CTelleHed oKucaeHUs (Aasa amomMuuus 6 :3 = 2, gua ceper 6: 2 = 3)
u BBIBeJeM Qopmyiy: AbSs3.

Hazpanme coeguHeHHa. PaccMOTPpUM OCHOBBI XUMHUUYECKON HOMEHKJIATYPHI
(cucTeMbl HasBaHWI) AJA OMHAPHBIX coenuHeHuii. Haszpanua TakUX CcOeIUHEHHN
o0pasyioTcd M3 JATHHCKOTO Has3BaHWA 0oJiee dJIEKTPOOTPHUIIATEJIBHOTO JJIeMeHTa
¢ cydhdurcom -ua B MMEHUTEJIBLHOM IIajieske U PYCCKOT'0 HA3BAHUA BJIEKTPOIIOJOMKU-
TEJILHOTO 3JIeMEHTa B POAUTEJIbHOM IIaJleKe ¢ YKasaHHeM B KOHIle TAKOI0 HasBaHUA
3HAUEHWs CTeleHW OKHCJEeHHA (c. 0.), eciM OHA IlepeMeHHAasd,

aJneMeHT-1I + saeMeHT-a + PHEMCKHMH H,HQJpaMH C. 0., eCJJ1 OHa IIepeMeHHasa

+3 -1 +1 -2 +2 -1
Hanpumep, FeClg — xmopupn skenesa(lll); K2 S — cyasdbun ramua; CaHg —
+2 -2 +3 -2 +2-1
ruapug Kaabnusa; CuO — oxcup meau(Il); FesOg3 — oxcup sxenesa(Ill); OFy —
+4 -2

dropun kucmopoma(ll); SOs — oxrcun cepsi(IV).

Jnsa coenmHeHmii, cocToANUX OoJiee YeM U3 JBYX BIEMEHTOB, TAKIKe HECJIOKHO
paccymTaTh CTelNeHU OKHCJeHHuA. PaccMoTpHM, KaK 2TO cHelaTh, Ha npumepe (dop
mynabl cepHON KucioTel HpSOy.

CreneHb OKHCJEeHHA Bojgopoga +1, a Kuciaopouaa —2.

+1 x-2
HyS0y

CrelleHb OKMCJEHHA Cepbl PACCUHMTHLIBAETCA IO YpPaBHEHUIO

25(F1) + x + 4+(=2) =0, x=++6

+1 +6-2
H, S0y

Paccunraem cTeneHb OKHCIIEHHUA MapraHIia B IlepMaHraHaTe KaJHuda KMI}.Q, X0~
POIIIO M3BECTHOM BaM IIO[ OBITOBBEIM HA3BAHUEM «MaprabgioBEa».
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CreneHb OKHCJIeHHA Kalusa, Kak ajgeMenTa IA-rpynnsl Ilepuoandeckoil cucTeMbl
0. U. Meugesneera, pasua +1. ¥V kucaopoga creneHb okucienuss —2. Orciona

+1 x -2
KMnOy

+1+x+4-(=2)=0, x = +7

+1 +7-2
K MnOy

Crenyer IOMHUTL, YTO CTENEHb OKMCJIEHHUA W BAJEHTHOCTh XUMHUYECKUX DJIEMEH-
TOB — BTO He OJHO M TO Ke. Hampumep, BaJeHTHOCThL a3oTa B IIPOCTOM BelllecTBe
paBHa TPEM, a CTelleHb OKMCIeHHA — HYJ0. B mepoKcuae BOAOpPOJa CTEIIeHH OKHC-

+1 -1
JIeHUA BOAOPOJA M KHUCJI0POAA COOTBeTCTBeHHO paBHBI +1 u —1: H905 . BanenTHOCTD
BOoJlopofa TaK:ke paBHa I, a BOT BaJeHTHOCThH KHcjopoja paBHa II, uTo oTpakaeTr
cTpyKkTypHaa dopmymna sroro coepuHenus: H—O—O—H.

CreneHb OoKMcCnNeHna U 3apapn vwoHa. lNMpaeuna pacyéra creneHel okucne-
HUA no ¢dopmynam coegumHeHuin. CoctaeneHme ¢opmMmyn BellecTB Mo cre-
neHam okucneHua. HomeHknatypa GUMHaApPHLIX COeOUHEeHU J

MNpoeepbTe CBOU 3HAHUS

1. daitTte onpegeneHne MOHATUA «CTeneHb OKUCNEeHUs».

2. HazoBuUTe anemMeHTbl C MOCTOAHHOM U NMepemMeHHOol CTeNeHb0 OKMCNeHns. Kak cooTHO -
CUTCS NONOXEHWe XMMUYeckoro anemexTa B Tabnuue . V. MeHgeneeBa co 3Ha4EHUSIMA
ero creneHein okucneHua?

,

;

3. CpaBHWUTE MOHATUA «CTENeHb OKUCNEHWA» W <«BaNIEHTHOCTb». [lpuBeauTe npUMepsb
BELUECTB, B KOTOPbIX BENMYMHbI BaNEHTHOCTU W CTEMNEHW OKWCNEeHWUs COBMafawT M pas -
nyaKTCA.

4. PaccuynTtaite CTENeHWn OKWUCNEeHWA aToMOB XWMMYECKMX S/IEMEHTOB B BeLEecTBax:
a) Na,S; 6) Fy; B) KNOg; ) CagPs; o) BF;.

5. Pacnonoxute ¢gopmynsl BEWECTB B NOpsAKe YBENWYEHWS CTENEHW OKUCNeHus aTtoma
xnopa: KCIO 5, Cl, HCIO,4, FeCls, Ca(ClO),, ClO3, KCIO,.

6. MNpu kKakux npeBpalleHUsX BeWecTB CTeneHu OKWUCNEHUs aToOMOB YBenu4n -
MCb, NpW Kakux — ymeHbwwunuck: a) HBr — Br, 6) FeO — Fe,0j3 B) S — ZnS;
r) KMnO4 — KoMnO,4?

| 8 J/

Mcnonb3aynTte AO0NOAHUTENBHYIO MHDOpMAaLMIO

7. Hasosute coeanHeHus, umetowme dopmynbi: Na 50, CaS, FeS, CagNy Mgo,Si, CO,
CCl 4
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S 39. OKUCIUTEJBHO-
BOCCTAHOBUTEJIBHBIE PEAKITUU

CpaBHWTe peakuuM, XapaKTepu3yioliMe CBOMCTBA COJIAHOM KUC/IOTbI: €€ B3auMo-
LEUCTBUE C PacTBOPOM KapboHaTa HaTpus M C UMHKOM. Yem pasnuuaiotcs atu
XUMUYECKHE peakunun?

BbI Mo:KeTe BepHO YKas3aTh Pasjn4YuA MeKAY peakIuAMU: IIepBasd — 39TO T'OMO-
reHHas peakius oOMeHa, BToOpas — TeTepoTeHHAas peaxiuda 3amelneHus. OgHAKO
9TH peaKIMM pPas3IN4YarTCd eIlllé M0 OJHOMY O4YeHb CYIIeCTBEeHHOMY MHpu3Haky. Yro-
ObI ero coOpMyJIMPOBATH, 3AIIUINNTEe YPaBHEHMd XHMHYECKHUX peaKIuii, paccTaBbTe
CTeIleHN OKMHCJIEHHUS 3JeMEHTOB, OOpAasyIOI[UX peareHThl ¥ IPOAYKTBl PEaKILUU:

+1-1 41 +4-2 +1-1 +4-2 T g
2HCl + NagCO3 = 2NaCl + CO,T + H30

+1-1 0 +2 -1 0
2HCI + Zn = ZnCly + Hol

Herpyguo sameruTh, 4TO B peakiiuum oOOMeHA aTOMbl XMUMHYECKHX 3JIEMEHTOB,
YYACTHHKOB 3TOH peakIuy, He M3MEeHWUJIM CBOU CTeleHH OKucjaeHus. Bo BTopoi pe-
AKIAM ATOMBI ABYX SJEMEHTOB — BOJOPOJAa W IIMHKA — W3MEHWUJH CBOW CTENeHU
OKUCJICEHUA.

A CremeHb OKHCJEHHS aTOMOB BOJOpoOAa HMoHHM3WJgack or +1 mo O:

+1 0
2H + 2e¢ — H»

CremeHb OKHCJIEHHA aToMa OUHKAa moBeicuaack or 0 mo +2:

0 +2
Zn — 2¢ — Zn

Ecin B Xome XHMMHUYECKOro IpeBpallleHHsA IIPOUCXOAUT H3MeHeHHe CTelleHel
OKMCJIEHWUA aTOMOB B3JIEMEHTOB, peaKI[Ms Has3bIBAeTCH OKHCJIHUTEJIBHO-BOCCTAHOBH
TeabHOI. B TOM ciayuae, eciH IOCJe B3aHMOAEHCTBUSA CTEIIEHU OKHCJIEHHUS ATOMOB
BCeX 3JIEMEeHTOB OCTaJINCh 0e3 M3MeHeHHsd, peaKnus He ABIAeTCA OKMCINTEIbHO-BOC-
CTAHOBHUTEJBHOI.

Peakunun, B pesynsrare KOTOPbIX NPOUCXOAUT U3MEHEeHUe CTerneHein OKUCNeHWus
dTOMOB XMMWYECKUX 3NEeMEHTOB, OGDBSYIOLIJ,MX BeuwecTtBa, Ha3blBalOTCHA OKWMC -
JINTEeNbHO-BOCCTAHOBUTEJ/IbHLIMM.

Hanpumep, peakiiuy coeMHEHHUA OKCHAA HATPHA C BOAOI, Pa3JI0KEHHA I'UIPOK-
cupa menu(Il), obMena MeskAYy HUTPATOM cepedpa M XJOPHUAOM HATPUA HE ABJIAIOTCS
OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIMU:

+1 -2 +1-2 +1-2+41
Na,O + Hy,0 = 2NaOH



+2 -2+1 t +2-2  +1-2
Cu(OH)s = CuO + Hy0
+1+5-2 +1 -1 +1 — +1+5-2

AgNO;3 + NaCl = AgCLL + NaNOg

B peaxknmmax coeguHeHHS BOJOPOJAa C XJIOPOM, pasJjioskeHma okcuuaa prytu(ll),
samelrrieHusa mexxkay oxcumom Mmenu(Il) u BogopomoM HpoOMCXOAUT M3MEHEHUe cTere-
Hell OKHCJIeHHs aTOMOB: 5TO OKHCJIHTEJIbHO-BOCCTAHOBUTEJbHBIE PEAKI[HN:

0 0 +1-1
H, +ChL = 2 HCI
+2-2 + 0

2HgO = 2Hg + 02T

+2-2 0 t 0 +1 -2
CuO +Hy = Cu +H,0

ITpuBenérHbIe MTPUMEDHI CAYIKAT MOATBEPIKAEHUEM TOTO0, UTO PEAKI[UH COeIUHEe-
HUA W PasjoyKeHUs OBIBAIOT KaK OKHCIHNTEJbHO-BOCCTAHOBUTEJNBHBIMH, TaK M IIPO-
TeKaIuMu 0e3 M3MeHEHUsd CTeleHel OKuciaeHus. Bmecre ¢ TeM Bce peakumuu 3a-
MeIIeHHUsI — 3TO OKHUCJIHUTEJIbHO-BOCCTAHOBUTEILHBIE TIpOIlecchl. HanmpoTuer, peakmun
o6MeHa K TAKOBLIM He OTHOCATCH.

OTKyZa TPOUCXOAUT TEPMHUH OKUCJAUMEAbHO-80CCMAHOEUMENbHASL PEAKUUL?

PaccmorpuM cxeMy B3aMMOJEMCTBUA ANIOMHUHUA C COJAHOM KHCJIOTOM:

0 +1-1 +3 -1
Al +HCI - AlClg +H2

HEpr,II;HO OTMEeTHTb, 4TO CTeIleHHM OKHMCJIeHMA M3MeHAIT aTOMBI IBYX 2JIeMeHTOB:
aJIOMHHHEA B BOOOpOIAa. Hpn ITOM Ra.?i{,l{blﬁ aTOM AJIOMHHHA IIOBBIIIIAET CTelleHBb
okuciaerausa or 0 go +3, a 3HAUUT, OTHAET TPU IJEKTDOHA:

0 +3
Al — 3¢ — Al — mpomecc oTHauu 3JeKTPOHOB — OQKHUCJIEHUE.

Orgauy aToMOM 9JIeKTPOHOB HAasBIBAIOT OKHCcIeHHeM (o0paTuTe BHHMAHHE, YTO
CJIOBa «OTHAYA» U «OKHCIEHHE» HAUMHAKOTCA C OJHOH OYKBBI).

ArtoMbl BOZOpOJa CBOIO CTelleHb oKuciaeHus nmoHu:xawmt ¢ +1 go 0. IIpoucxomur
9TO 3a CYET NPHHATHS 3JeKTPOHOB, KOTOpPBLIe paHee MPUHAAJNEKAIH ATOMaM AaJIo
muHuA. IIoCKONBKY B pesyibTaTe peakiuu o0pasyercs IIpOCTOe BellecTBO BOAOPOI,
MOJIEKYJIA KOTOPOT'O COCTOUT U3 ABYX ATOMOB, IJdA €€ 0o0pasoBaHusA He0OXOIUMO IBAa
HCXOOHBIX aToOMa BOAOPOAa B CTeIeHH OKHcaeHuA +1:

+1 0
2H + 2¢ - Hg2 — mnpomecc g3ATHA 3JEKTPOHOB — GOCCTAaHOBJIEHHE.

HPHHHTHG aATOMOM 3JIEKTPOHOB Ha3bIBAIOT BOCCTAHOBJIEHHEM.

Mpouecc oOTAayYu 3NEKTPOHOB Ha3blBAETCA OKUCMEHWEeM, MNPOLUECC MNPUHATUA
3NeKTpoOHOB — BOCCTaHOBEHWeM.

HOCROJII:RY B pes3yJjibTaTe peaKllMM aTOMbI OJHHMX 3JIeMeHTOB BOCCTaHaBIHMBAKOTCH,
APYIUX — OKHCJIAKNTCA M 3TO NPOHCXOIHUT OJHOBPEMEHHO M B Hepas3pbIBHOM €eOHMH-
CTBe, TAKHE IIPOIeCcChl HA3BIBAIOT OKHUCJIUTEJBbHO-BOCCTAHOBUTEJIBHBIMH. Koueuno e,

CxadaH ¢ fnaterial100.tilda.ws




CradaH ¢ materiallodﬁlda.ws

B OKHCJIATEJILHO-BOCCTAHOBUTE/NBHBIX PEAKIIUAX JOJMKHBI COOJIONATHCSA 3aKOHBI CO-
XpaHeHHUA He TOJBKO MAacChl BEIleCTB, HO U 3apaAfoB, T. €. UHCJa OTHAHHBIX U IPH-
HATBIX SJeKTPOHOB.

OuyeBHAHO, YTO B YPaBHEHHHM OKHCJINTEIHLHO-BOCCTAHOBUTEJNLHON pPeaKIIMH YHCJIIO
OTIZAHHBIX M HOPHHATBIX ATOMaAMH 2JEKTPOHOB AOJKHO OBITH OZWHAKOBBIM. UTOOBI
9TO YCJIOBHE COOJIONAIOCh, IMOAOHUPAIOT COOTBETCTBYIOIHEe Koa()puineHTsl. g aTo-
TO YHCJO OTHAHHBIX U IIPUHATBIX 3JEKTPOHOB IIEPEIIHCHIBAIOT KpPecT-HaKpPecT M IIpH
Heo0XOQUMOCTH COKPAII[AOT:

0 +3
Al -3¢ — Al 2 mporecc OKUCAeHUL
+1

2H +2e —Hy |[*3 mnpolecce0occmanosiernus

HaiinerHble K03 (PUIIMEHTHI ITO3BOJHIN YPaBHATH YHMCIO OTAAHHBIX M HPUHATHIX
aseKTpoHOB. CleqoBaTebHO, B JIEBOH M IIPABOIl 4acTAX YPABHEHHA OKHUCIUTEILHO-
BOCCTAHOBHUTEJILHON peakIiud MOJKHO ObITH IO 2 aroMa ajlloMUHUA U mo 6 aro-
MoB Bogmopoza. KoaddumuenTt 2 3anmMchIBAIOT B CXeMe peakIIuy Iepel (hopMyaaMu
ATIOMUHHUSA ¥ XJiopuga anioMuaus. Kosddumuent 3 samuceiBaoT mnepen (Gopmyaon
BOAOpPOJa B MpaBOil 4acTH cXeMbl. YT0OBI YpaBHATL 3JIEMEHT BOIAOPOJX, B JIEBOI dUa-
cTH mepex (opMyJION COJNIAHOM KHCJIOTHI Hamo sanucarhk Koaddumuernt 6. Ocramocsk
IPOBEPHUTh YHCJIO ATOMOB XJiopa M y0egHThCdA, UTO B 00€HMX UYACTAX CXEMbl OHO
paBHO 6. YpaBHeHHE OKMCJIHUTEIbLHO-BOCCTAHOBHTEJIBbHON PEaKIUN T'OTOBO:

2Al1 + 6HCI = 2AICl; + 3H,T

Ilpenmo:xeHHBIN cmocob moadopa Kod((PUIMEHTOB B OKMCJIHTEJIbHO-BOCCTAHOBM
TEJBHBIX PEaKIHUAX HOCHUT HAa3BaHWE MeTOJ 3JIEKTPOHHOro 0ajlaHca.

IIpu cocraBiieHMM ypaBHEHHN OKMCIMTEIbHO-BOCCTAHOBUTE/ILHBIX pPEaKI[Hil He-
00XOAMMO YKa3bIBaTh BEIeCTBA, KOTOPHIE B KaKJOW M3 HUX BBINOJHSIOT POJIb
OKHCIUTeNs (IPUHUMAKIT 3JIEKTPOHBI) U BOCCTAHOBUTENA (OTHAIOT 3JI€KTPOHBI).

BewlecTeo, B COCTaB KOTOPOro BXOASAT aTOMbl 3eMeHTa, NpUHUMaloLmMe anek-
TPOHbI, Ha3blBaeTCH oKucnutenem. BelwlecTBo, B COCTaB KOTOPOro BXOAAT aTo-
Mbl 2nemMeHTa, oTAalwmne 3NeKTPOHbl, Ha3blBAaeTCA BOCCTaAHOBUTENEeM.

B mnpuBenéHHOl peaKIUM AaJIOMHHHI — BOCCTAHOBUTENb, COJIAHAA KHCJIOTA
(3a cuéT aTOMOB BOJAOPOJA B CTelleHH OKHCIeHHsA +1) — oKHCIHUTeNb.

B KauecTBe IOACKA3KH HPH TOJNKOBAHHUM TEPMHHOB «OKHCJIEHHE» W «BOCCTAHOB-
JeHue», a TaKiKe IJIA yAoO0CTBa MCIOJIB30BAHUA MeTOJa SJIeKTPOHHOro OajaHca IpU-
Bepém cxemy 10. Eciu mameHeHMe CTEIIEHU OKUCIEHHUSA, COTJIACHO CXeMe, MPOUCXO0-
OUAT cJieBa HAIpaBo — 5TO IIPOIecC OKHCIeHU:d, OTAauud 3JIeKTPOHOB, B CXeMe
fOajaHCca HaJo IIHCATbL «—né». HanpoTHB, M3MeHEHHe CTeleHH OKHWUCJIEHU:dA, COTJIACHO

Cxema 10

——)  OT/1a4a 31EKTPOHOB, OKUCNIEHUKE, -ne CreneHun

OKUcneHuns
1 L 1 L 1 1 L 1 L 1 1 g >

L] L] L L] L L] L] L -

4 -3 2 1 0 41 +2 +3 +4 +5 +6 +7

A [|pUCOEOVHEHWE 3NEKTPOHOB, BOCCTAHOBNEHUE, +Né
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cxXeMe, CIIpaBa HaJIeBO COOTEeTCTBYeT IIpOIecCy BOCCTAHORBJIeEHHA, IIPHHATHA 3JeK-
TPOHOB, B CXeMe cleayeT 3alunucbIiBaTh «+ne». Ywmenmo oTmaHHBIX WIH MPUHATHIX
JJIeKTPOHOEB N1 TaKe JIeErKO OoIIpeleJIiTh II0 cXeMe KaK YHMCJI0 eJMHHYHBIX OTPEe3KOB
MeXIY HCXOJIHOﬁ M KOHEUYHOH CTeleHsAMH OKHCJIeHHS ATOMOB.

OKUCNUTENbHO-BOCCTAHOBUTE bHbIE peakuuun. Okncnenume. BoccraHoBne- @
Hue. Okucnutens. Bocctanoeurens. Meton anekKTpoHHoro GanaHca .

MNpoeepbTe CEOU 3HAHUS

1. Kakue peakuun Ha3blBaOT OKUCNUTENbHO-BOCCTAHOBUTENBHLIMNTY

2. Kak HalTKu cTeneHb OKWUCIIEHWS aToMa XWMWYEeCKOro anemeHTta no ¢opmyne ero co -
eauHeHna?

3. MNpueBeaute popmynbl NPOCTLIX BEWECTB, KOTOPLIE B XMMUYECKUX peakunax rnpoasas -
10T CBOWCTBA: a) okucnuTens; 6) BoccTaHoBUTENS.

4, MNpueseaute GopMyNbl CNOXHbLIX BELLECTB, KOTOPbIE B XUMUHECKNX peakunsax npossns -
10T CBOWCTBa: a) okncnurtens; 6) BOCCTAHOBUTENS.

.

5. YkaxuTte cxembl OKUCNUTENbHO-BOCCTAHOBUTENBHbIX peakuuii. PacctaBsre koadpduum-
€HTbl MEeTOAOM 3NeKTPOHHOro GanaHca. YKaxuTe OKWCIUTENb U BOCCTAaHOBUTENb, MpO-
LLeCCbl OKMC/IEHWSI 1 BOCCTAHOBJIEHWS AN BblOpaHHbIX BAMWU YPaBHEHWNA.
a) K,0 + H,O — KOH B) FeClg + KOH — Fe(OH)5 + KCI
6) K+ H,O — KOH + H, r) Cu + AgNO5; — Cu(NO3z), + Ag
6. Onpegenure, B Kaknx Cxemax MMeeT MecTO MNpoLUecC OKUCNEHWs, B Kaknx — BOccTa -
HOBNEHWUA. YKaxXuTe HUCO OTAAHHLIX W MPUHATLIX 3NIEKTPOHOB,

+1 0 0 +5 2 +4 +6 +3 -3 +2 +3 +2
a) 2H — Hp; 6) P - P; B) S —» S;r) Cr - Cr; o) N - N;, e) Fe — Fe;

-1 0
%) 2Cl — Cly.

7. Ucnonbaya meTof anekTpoHHoro 6anaHca, cocTasbTe ypaBHEHWSA peakuuin, cooTBeT-
CTBYIOLLME CNEeAyOLWMM CXemMam MNpespaLLeHunii;

a) CuO + NH3 — Cu + N, + H,O 8) Si + NaOH + H,0 — Na,SiOq + Hsy
6) HCl + MnO5, = MnCl, + Cly + H50 r) Cu + HNO3 — Cu(NO3)5+ NO + H-0
Onpepenute OKUCAUTENM U BOCCTAHOBUTENMN.

8. Ykaxunte koadpbduumeHT nepen Gpopmynoin BOCCTAHOBUTENHA B YPaBHEHWUW OKMCIWUTENL -
HO-BOCCTAaHOBUTENLHOW peakLnn, CXxema KOTOPOW

NH3+02—?N2+H20
9. B kakoi u3 peaxkuMin cepa BbiNOMHAET POJib BOCCTAHOBUTENA, @ B KAKOW — okucnutens?
a) S + Al - Al,S, 6) S + HNO3 — SO, + NO, + H,0
CocraBbre YpaBHeHWd peaKLl.I/II?'I, MCMNoNb3yA MEeToL 3/1IeKTPOHHOIo HanaHca.

. >

Ucnonbaynte AONOAHUTENIbHYIO MHDOpMaLMIO

10. Ykaxwute (opmynbl BELECTB, KOTOPbIE B XUMWUYECKUX peakuusx mMoryt ObiTb TONb-
KO OKUCMWUTENAMMW, TONbKO BOCCTAHOBUTENSAMU, @ TakXe MPOABAATb KakK OKUCUTENbHbIE,
Tak 1 BOCCTAHOBWMTENbHbIE CBOWCTBA: a) F5; 6) Ca; B) HNOg; r) P; o) SO,. MNpusegute
aprymMeHThbl.
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BbIBO/Ibl K IJIABE V
«<XNUMHNYECKAA CBA3b. OKUC/IIUNTEJIIBHO-
BOCCTAHOBUTEJ/IbHBIE PEAKIINN»

1. Uonnaa xumuyeckasa CBA3b o0OpasyeTcsa B pe3yJibTaTe 3JIEKTPOCTA-
TUYECKOI0 HNPUTAMKEHHUSA IMIPOTHUBOIIOJIOMKHO 3apsrKeHHBIX HMOHOB. Berre-
CTBAM C HMOHHOI CBfA3BI0 COOTBETCTBYET MOHHAA KPHUCTAJLINYECKas pe-
IIETKA.

2. KoBanenTHas XUMHUUYeCKas CBsA3b BO3HMUKAET B pe3yJibTare o0paso-
BaHUA OOIIUX 3JEKTPOHHBIX Map. PasjndyarmT MOJAPHYIO U HEMOJAPHYIO
KOBAJIEHTHYIO CBA3b. Eil COOTBETCTBYIOT aTOMHBIE U MOJIEKYJIAPHBIE KPHU-
CTA/LJINYECKNEe PEIIEéTKH.

3. Merannuueckasa XuMU4YecKas CBA3b OoOpa3yeTcsa 3a CYET B3aUMO-
IefcTBUA OOOOIIEeCTBIEHHBIX 3JJIEKTPOHOB W WOH-aTOMOB B MeTaJllax
u ciuraBax. MeTayibl M CILIaBBI MMEIOT METAJIIMYECKYI0 KpHCTaJlJImde-
CKYIO DEIIETKY.

4. CrernieHb OKUCJIEHUS — 3TO YCJIOBHBIﬁ 3apdan aroMa XMMHYeCHOI'o
3JIeMeHTa B COeJUHEHUU, BBHIUMCJIEHHBLIN N3 NPEANOJIOMKEeHUA, UYTO Bce KO-
BaJIeHTHBIE€ ITOJAPHBIE CBA3W IIPEBPaATUJIMCh B MOHHBIE.

5. IlocToAHHYIO CTEelleHb OKUCJIEHUSA B CJOMKHBIX BeIlleCTBAX HMEIOT:

o IIEJIOYHBIE METAJJIBI, T. €. XUMHUYecKme ajgeMeHTHl IA-rpynnsr Ile-
puoamnueckoit cuctemsl [[. Y. MeHngeneeBa, KOTOphle Bcerja MMeEIOT CTe-
MeHb OKMCJIeHUsI, PaBHYO +1;

o mMetasabl IIA-rpynner Ilepuoamueckoit cucrembr . M. Menpeiee-
Ba, CTEIIeHb OKWCJIEHUA KOTOPBIX Bcerjga paBHa +2;

e AJIIOMUHUNA, UMEIOIIUN CTeIlleHb OKHUCJIeHUA +3;

« (bTOpP, UMEIOIIUN CTeNeHb OKUCJIeHuda —1;

e KUCJIOPOJ, NMPOABJAIONINI B IIOAABJIAIOIIEM OOJILIIINHCTBE COeIUHe-
HUH CTeleHb OKUCJIEHHS —2;

e BOZIOPOJZl, B COEAWHEHUAX C OOJBIIMHCTBOM HEMETAJIJIOB WMEIONHA
cTerneHb OKUcCJIeHUuA +1, a B COeJMHEHUAX C MeTalJIaMU — CTENeHb OKUC-
neHua —1.

IlepemeHHYI0 CTemeHb OKUCJIEHUSA HMEIOT, Hampumep, xjop (—1, +1,
+8, +8, +7); cepa (-2, +2, +4, +8).

6. Peakmnuu, B pe3yJabTaTe KOTOPhIX IPOUCXOAUT U3MEHEHUe cTelleHeu
OKMCJEeHHUA aTOMOB XMMHUYECKHMX 3JIEMEHTOB, Ha3bIBAKTCA OKHCIHUTEIBHO-
BoccTaHOBUTENBHBIMU. IIpoiecc oTgaum 3JIeKTPOHOB Ha3bIBaeTCA OKHUCIIe-
HHEeM, IIPpoIleCcC NPHMHATHA 3JIEKTPOHOB — BOCCTAaHOBJIEHHEM. BeirrecTnra
I oﬁpaaymm;ne HNX 3JIEMEHTHI, OTAalIlHue 3JeKTPOHBbI, Ha3BIBAIOTCA
BOCCTAHOBUTEJIAMU, BellleCTBa HUJIU o0pasylollue MX 3dJeMeHThbI, IPUHU-
MAarwIInue 3JeKTPOHBI, — OKHCIHTEJIAMH.
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OTBETbBI

I'masa 1

§7. 4. M.(C12Hp5011) = 342; w(C) = 42,11 %, w(H) = 6,43 %, w(0) = 51,46 %.
5. M (HyS) = 34, M,.(SO3) = 80, M{(NayCO3) = 106, M, (Cu(OH),) = 98,
M. (P;05) = 142, M. (AICl3) = 133,5, M (Ba(NO3)y) = 261. 7. B 32 pasza.
9. w(Ca) = 40%, w(C)=12%, w(0) = 48%. 10. 1. HarpueBas ceauTpa:
w(N) = 16%. 2. Kanpumesasa ceaurpa: w(N) = 17%. 3. AMMuau"asa ceaurpa:
w(N) = 35%.

§8.2 63,6% u 53,8%.

I'naBa II

§12. 4. V(Bos,ngxa) = 1,125 M. 5. V(xkucaopona) = 134,6 ﬁ, V(yrnekucmaoro
raga) = 0,192 m°. 6. V(upupogHoro rasa) = 326 mu. 7. @(kucnopoga) = 57,14 %,
¢@(yraexucyoro rasa) = 42,86 %.

§14. 2. a) w(Sn) = 78,82%, w(0) = 21,19%; 6) w(Al) = 52,94%, w(0) =
= 47,06%; B) w(Ca) = 71,43%, w(0) = 28,67%; r) w(P) = 43,66 %, w(0) =
= 56,31 %. 4. Azor. 5. m(renopura) = 176 r.

§ 17. 6. 1. Ca(NO3)e: w(Ca) = 24,39 %. 2. CaCly: w(Ca) = 36,04 %. 3. Cag(POy)s:
w(Ca) = 38,71 %.

§ 18. 5. a) n(KOH) = 0,1 mouas; 6) n(S) = 300 rmons; B) n(NaCl) = 0,1 mmousb.
6. a) n(O3) = 0,3 moap; 6) n(COy) = 2 moap; B) n(SOg) = 0,2 moas; r) n(CHy) =
= 0,1 mous; 1) n(H0) = 3 mous. 7. M(NO) = 30 r/monsb.

§19. 4. a) n(0y) = 0,5 monp; 6) n(CHy) = 0,25 monb; B) n(HyS) = 40 mMMmoub;
r) n(COs = 44,64 MoJb. 5. a) p(COz) = 1,96 r/m; 6) p(SOy) = 2,86 r/m;
B) p(NH3) = 0,76 r/m; 1) p(CHy = 0,71 r/n. 6. a) D@y)02 = 165 6) D(gosn) O2 =
= 1,103 r/n. 7. M(CO) = 28 r/monb. 8. n(Ng) = 1,5 mons; m(Ny) = 42 r;
V(Ns) = 33,6 n. 9. a) m(C) = 24 r; 6) m(C) = 36 r; B) m(C) = 12 mr. 10. CH;,
NH3, Ne, Fz, 802.

§ 20. 3. V(Hy) = 201,6 M3, n(HyO) = 9 kmousb.

§ 21. 3. Bapwmii. 4. n(Ca(OH)y) = 5,27 mons. 5. m(Fe(OH)) = 450 v, m(Fe(OH)) =
= 53,5 r.

§ 22. 3. w(NaCl) = 6% . 4. m(H,S04) = 0,9 xr, m(H,0) = 1,6 gr. 5. 47,25 r.
6. m(NaCl) = 275 r, n(NaCl) = 4,7 monb. 7. m,,,(Hy0p) = 17,5 xr. 8. w(NH3) =
= 2,83%. 9. w(NasCO3) = 12,2%. 10. w(KMnOy4) = 3,1%.

I'maga III

§ 23. 6. V(CO9 = 44,8 n, n(CaCOg) = 2 moib.

§ 24. 5. w(NaOH) = 7,14 %. 6. m(Cu(OH)) = 1,96 r, n(NaOH) = 0,04 moxnsb.
§ 25. 8. w(HySOy) = 8,9%. 9. HNOs. 10. w(H5S04) = 36,55%.

§ 26. 7. m(NaHCOg) = 33,6 r. 8. 3,5 r. 9. JlocraTouHo.

§ 27. 5. m(Pbly) = 225 r.

I'maga IV

§ 28. 8. O6pasyerca. 9. MnO u Mny,Or.

§ 33. 11. Be.

T'naga V

§ 35. 6. V(Ny) = 89,6 .
§ 37. 7. n(Cu) = 1,5 KMoOJIBb.
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