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INPEANCIOBUE

Jlopoeue eéocvmuraaccuuxu!

Bbl OTKPBIIN HOBBIM yueOHHUK «XuMHsA., 8 Kjgacc. BasoBbI ypoBeHB». YUeOHHUK
npegHasHadYeH KaK TeM, KTO yiKe MOBHAKOMMJICA € XHMHeH TIoJOM paHbIe, Tax
M TeM, KTO TOJIbKO OTKPBIBaeT AJiA cebd dTOT MHTEePeCHBIN IIpeaMer.

B yueGHUKe IpeaycMOTpeHa cucTeMa O003HAYeHHH, KOTOpas MOMOYKET OPHeHTH-
poBaThbCsA B MaTepuale.

0 Tarx oboszHaueH BOIIPOC B Hauajle Kaxkgoro mnaparpadga. MayduB TeKcT mapa
J rpada, Bel 06A3aTeBHO HAWAETE HA HEro OTBET.

Bomopoc, Hajg KOTOPBIM aBTOPBI IIPeAJaraioT IIOPasMBIIIIATH, a 3aTeM IaThb
J 000CHOBAHHBIN OTBeT.

OnpeneneHnsa u (POPMYJabI, KOTOPble BaM HEOOXOAWMO BBIYYHUTH, 3aKJIOUYEHBI
B PaMKYyV.

JlaGopaTopHbIii onbIT 1

Moa Takum 3arofioBKOM OAaETca onmcaHve nabopaTopHbIX OMbITOB, KOTOPblE Bbl OyneTe
CaMOCTOATENBHO MPOBOAUTL B KabBMHETE XUMUW.

@I Tak obo3HauyeHBI OCHOBHBLIE IIOJIOKEHHA M IIOHATHA Kaxaooro naparpaﬂ:a.

B kKoHIe Kamkmgoro naparpada BaM npejjaraeTcs BBIIIOJHUTL CepPUIO 3aJlaHU.

NpoeepbTe CBON 3HAHUA

Pybpuka npepgnaraet OTBETUTL HA BOMPOCHLI U BbLINOAHWUTL 334aHWS MO MaTepuany na-
parpada.

NMpumeHnTe CBOU 3HAHUA

Py6puka npepnaraet nNpuMeHUTb MoNyYeHHbIE 3HAHWUSA B KOHKPETHON CUTyauuu.

Ucnonb3yinTte AONONHUTENIBHYIO UHQOPpMAaLUIO

Py6puka npepnaraer, MCrosb3ys mMaTepuasn U3 pasHbiX UCTOYHWKOB, BbIPA3UTb CBOE MHe-
HWEe NPW pelleHun BaxHOW NpobBiemMbl.

Ob6paruTe BHUMAaHNME, YTO KPACHBIM I[BETOM BBIJEJIeHbl HOMepa 3aJaHuil, Hampas-
JIeHHBIX Ha (POpMHpPOBAHHE MeTallpeIMEeTHBLIX Pe3yJbTaTOR.

B KoHIle KaykI0W TIaBbl NPUBEAEHBI KPATKHE BBIBOABI. OHU MO3BOJAIOT OBICTPO
NOBTOPUTL U3Y4YeHHBI MaTepuas.

VYcmexoB BaM B U3YYEHUHM XMMHM — 3TOH MHTEPECHON M HeoOXOIMMOI B JKH3HH
KasKJ0TO UeJIOBeKa HayKu!




PexoMeHIyeMble HHTEPHET-PECYPCHI

1. http://gotourl.ru/10730 — saexTpoHHas OubIMOTEKAa YYEOHBIX MaTePUAJIOB
mo xumuu. IlpeacraBiasger coboil (poua OyOMIHMKAIIMI, HOACOTOBJIEHHBIX AJA HHQOP
MaIlMOHHOTO obecrieueHNs yUeOHBIX KYPCOB II0 XUMHUH AJS CTYAeHTOB 1 acIIHPaHTOB
XUMHUYECKOT0 U psaga apyrux (gaxyiasreros MI'Y, a Tak:ke abUTYPHUEHTOB U yUaI[UX
cA cpemHeH INKOJbI.

2. http://gotourl.ru/10731 — mnpexacrasiaensl cienyiomme pyopuru: «CoBersl
abUTYpPUEHTY, YIUTENI0 XUMHuH», «CIpaBoYHMK» (O0YeHDL 0OJbImad IMOLOOPKA TabGJIHIL
M CIIpABOYHBIX MaTepuayioB), «Becénaa xumusa», «Hosoctuyr, «Onumnuansi», «KyHer-
Kamepa» (Macca MHTEPECHBIX MCTOPHYECKUX CBEJeHU).

3. http://gotourl.ru/10733 — mpeacrasiena wWHpOpPMAIUA 10 Pa3JUIHBIM pas
mejiaM XWUMWK HA OCHOBE TPOBEPEHHBIX HCTOUYHUKOB, CCHIJIKHN HA PA3JUYHBIE XUMH-
YyecKue dHIUWKJONEIUIN, PasINMdYHble CEPBMUCHI M PeJaKTOpbl, a TaKyKe MHOIO IOIIOJI-
HUTEeJbHON mH(pOpMamuu, ocobeHHO o paszenam «JlekapcTtBas, «@PapmMaleBTHKA»,
«Buoxumus».

4. http://gotourl.ru/10735 — :xypHan «XuUMHA U KH3Hb» [IOHATHO U 3aHHMa
TeJIbHO paccKa3blBaeT 000 BCEM HMHTEPECHOM, UYTO NPOHCXOJUT B HAyKe M B MHpe,
B KOTOPOM MBI XKHUBEM. MOKHO HpOUYHUTATE apXWB JKypHAJA.

5. http://gotourl.ru/10740 — momynsipHas OUOIMOTEKA XUMHUYECKUX 3JI€MEHTOB.

6. http://gotourl.ru/10755 — pmana umaGOpMAaIKa 00 OIUMIHALAX 10 BCEeM IpPexR
MeTaM, B TOM YHCJE WU II0 XUMHHU.

7. http://gotourl.ru/10762 — cGopHHUK cTaTeil 0 XUMHUYECKUX djaeMeHTax Ilepu
opuudeckoit cucremsl .M. Menneneesa.

8. http://gotourl.ru/10764 — oHJIAWH-I9HIIUKJIONEANUS HA OCHOBE KHUTHU « XUMH
yeckaa sHuUKJIoneaua» (M.: CoBerckasa sHuuKJIonenus, 1988).

9. http://gotourl.ru/10772 — omnaaliH-pecypc IperoCTABJIAET BO3MOMKHOCTL IIO
CMOTPETH BHUAEOPOJIHUK OKCIEPUMEHTA AJA JJIEMEHTOB IIEPHUOAUYEeCKOH TabanuIlh!
M IIPOCHAYIIATh HA AHTJIMHCKOM fA3LIKE MHTepecHble (DAKThI 0 HUX.




ITEPBOHAYAJ/IBHBIE
XUMHYECKHE IHIOHATHA



§ 1. IPEAMET XUMHH. POJIb
XMMUU B XKN3HU YEJIOBEKA

Yto wM3yvyaloT M3BECTHble BaM €CTECTBEHHble HayKW W KaKoBa 3TUMONOTUSA
(npoucxoxkaeHne) Ux Ha3BaHWM?
.

OKpy:Kalolylo OpUPOAY paHblle HAsbBaXH ecmecmeom. Orciofa IPOU3OLLIO
HagBaHue 00JIacTH 3HAHUI 0 mpupose — ecmecmeosHanue. OHO O0BEIUHAET TAKUE
HAyKH, KaK Xumud, (puauka, reorpadusa, 6uonoruda, acrponomusa. C dusukoit, dpu
3WYeCKOu reorpadmueili m 6mosorueil Bbl 3HAKOMHWJINCH paHee.

A uto u3ayyaet xumua?

NaGopaTopHbii onbIiT 1

O3HakoMbTECH C XMMUYeckoi nabopatopHoit nocypow. lMogymaite, ona 4ero npegHa-
3Ha4YeH Kaxablll eé obpaseu: npobupka, konba, XMMUYECKUA CTakaH, MepHbIA LUWUNnHAP,
BOPOHKW (NnacTUKOBas W CTeknaHHas). YTto obwiero mexay obpasuamun nocyabl? Yem
pasnuyaloTCcA BOPOHKKU?

Bce oxpy:rarminiue Hac 00beKTHI (B TOM uHcye jJabopaTopHad mocypa) — aTo (u-
3M4ecKHe Tena. Bel, KOHEYHO, 3aMeTHJIH, YTO jJadopaTopHas MOCyAa AJIs OmbITa, 3a
HCKJIIYeHNeM OJHOM ILTacTMacCoBOil BOPOHKM, M3rOTOBJIEHA M3 CTEKJA.

To, U3 4ero cocToAT U3NHECKMNE Tena, Ha3blBAETCH BELLEeCTBOM.

Kamxjgoe BellecTBO XapaKTepuUsyeTcd HHIUBUAVAILHBIMHM (PHU3UUECKHMHU CBOI-
CTBAMM: I[BETOM, 3allaXx0M, arpPeraTHBEIM COCTOSSHHEM (IIpH OIpeeIéHHBIX YCIOBUAX),
TeMIIEPATYPOil IJIaBJIeHUsA, TEMIEepPaTypPOll KUIEHUdA, IJIOTHOCTHIO, TEILJIONPOBOIHO-
CTBIO, 3JE€KTPOIPOBOJHOCTBIO U IP.

A 4uTo Takoe cBOHWCTBAa BemiecTB?

Mpu3HakK, KOTOPLIMU XapakTepusyeTcs Kax[oe KOHKpeTHOe BellecTBO, Hasbl-
BalOTCSl CBOMCTBaMU BeLUEeCTB.

CpolicTBa caMbIX HM3BECTHBIX BEIIECTB BEICTYNAIOT B POJIH STATOHHBIX (0T ¢p.
etalon — obpasern, mepuso). Tak, Ha cBoiicTBAX BOABI OCHOBAaHA TeMIIEpATYypHAS
mKaja, KOTOPYI HPeIJo;KUJ HIBeACKUII acTpoHOM u MeTeopoJior AHmepc llenbcuit
(mkana IMenscna). B aroit mrane 3a 0 °C npuHATa TeMneparypa 3aMep3aHHA BOIEI,
a 3a 100 °C — remmeparypa eé KUMeHUA. 3a €IUHUIY U3MEPEHUA TEILJIOTHI MPHHA-
Ta 1 Kajlopusa — 3TO KOJHYECTBO TEILIOThI, KOTOPOe HeoOXOAMMO AJIA HarpeBaHHSA
1 r Bogsr Ha 1 °C.




TBépAOCTL BeIleCTB ONPEeAeNAT 10 MHHePaJOTHYecKOoil IIKalie TBEPAOCTH, Mpej-
JIO;KeHHOW HeMeImKnM MuHepajgorom u reosorom @puapuxom Moocom (mkana Mooca).
dramoHamMu B He#d aABiasiorca 10 pacnmpocTpaHEHHBIX MHUHEpAJOB (OT TajibKa A0 aj-
Masza), PacIoJIO;KeHHBIX B TOPAJKe BO3PacTaHWUA TBEPJAOCTH, 3HAUYEHHS NIKAJILI
or 1 go 10 (rabm. 1).

Tabauuya 1
IIxana TBépmocrn Mooca
Teéppocth | ITanoHHbIN ..
PA a UzobparkeHue Tect Ha TBEpPgOCTB

no Moocy MHWHepan

1 Tanbk Llapanaetca Hortem

2 lunc Llapanaetca Hortem

3 Kanbumr . Llapanaetca mepgpto

4 ®noopuT Jlerko uapanaeTcA HOXXOM, OKOHHbIM
cTeKIoM

5 AnaTtut C ycunuem uapanaertcs HOXOM,
OKOHHbIM CTEKIOM

6 Optoknas Llapanaer crekno. Obpabarbisaercs
HanUAbHUKOM

7 Keapuy MNoppaétca obpaboTke anmasom,
uapanaeTt CTeK/o

8 Tonas MNoppaétca obpaboTke anmasom,
uapanaeTt cTek/o

9 KopyHg MNoppagétca obpaboTke anmasom,
uapanaeTt CcTek/o
Llapanaet ctekno




HNamepare armocd)epHOE JaBJIE€HHE IO BLICOTE CTOJI-
fuka pTyTH B KadecTBe dTajoHa npeiioxxkna B XVII B.
UTAJIBAHCKUN MareMaTuk M (pusuk IBaupkenucra Top-
pudessn. ITpoBegsa ombIT, OH AOKasasd, 4To aTMocdepHoe
JlaBJieHNe YpPaBHOBEIINBAETCS BECOM CTOJ0OMKA PTYTH,
MMeIIleil 04eHb BBICOKYIO IIJIOTHOCTh. Ilo3iHee Ha ocHO
Be 3TOT0 OTKPBITHA OBLT co3zlaH MPUOOp JANA M3MepeHHs
armocdepHoro pasienua — dapomerp (puc. 1). FHuaxywo
PTYTh MCIOJB3YIOT TAKMKEe M B TEPMOMETPAX.

CgolicTBa BemlecTB 0O0YCJIOBIMBAIOT MX IIPUMeHEHHE.
Hampumep, cTeKJ0 U maacTMacca — 3TO MaTePUAJbI I
W3TOTOBJIEHNSA CAMBIX Pa3HBIX WBIETHH.

MaTtepuan — BeWECTBO WM CMECb BELIeCTB,
M3 KOTOPbIX M3roTaBnMBaeTca WU3genue.

WNsyuyenmem cBOIiCTB W co3flaHMeM MaTepHaJiOB 3aHU-
MaeTcda pasjesn HAYKH — MaTepHaJioBeJdeHHe. BarkHas
LeJb MATEPUAIOBEIeHUA — II0JYyUYaTh MATEPHUAJbI C 3a-
paHee 3aJJaHHLEIMHM CBOMCTBaMH.

WUspenuna m3roraBiImMBamwT ¢ YUETOM CBOHCTB MarTe-
puana. PaccMorpum B KauecTBe IpuUMepa Quiuieckue
ceollcmea mMaTepHuaiOB Ha OCHOBe aJIOMHHHA. JIETKOCTH
M IIPOYHOCTh TAKUX MATEPHUAJIOB IT03BOJIAIOT UCHOJIB30-
BaTh WX B aBHAIlMOHHON TeXHWKe, TPAHCIOPTHOM Ma-
IMUHOCTPOeHHU (CyAOCTpOeHMH U T. A.). A mpocrora
MexXaHHUYecKoil o6paboTKKU N03BOJAET UW3roTaBJIMBATh
U3 aJlOMHUHHA caMble pasHble usgenus (puc. 2): mera-
JU MAMIUH U npubopoB, apXUTEKTYPHBIE COOPYIKEHMT,
KOHCTPYKIIMH MOCTOB, JHHHU saexTponepenauun (JIDII),
TPYOBI, KeJe3HOJOPOIKHBIe ITUCTEPHBI U T. A. IlocKOaB-
Ky MAaTepuayibl HA OCHOBe AJIOMHUHUA 0Oe3BpeAHbI, HUX
IIUPOKO NMPUMEHAIOT AJA HM3TOTOBJEHHUA IOCYAbI. AJ0-
MHUHUNA He3aMeHHM [Js M3TOTOBJIEHWA YIaKOBOTHON
donsru. CepebpucTBIili HDOPOLIOK AJIOMHUHWSA IIPUMEHIETCA A MHOJNYYEHHUSA HeKO-
PaAaTHBHON KpacKH.

HUcnonbayoresa U xumuyeckue c8oilcmaeda alioMUHNA:

— OH He B3aUMOJeMCTBYeT ¢ KOHIIeHTPUPOBAHHBIMHM CEpPHOM M a30THON KHCJIO-
TaM#, IIOTOMY MX IIePeBO3AT B aJIOMHHHEBLIX HHUCTEePHAaX;

— CIOCOOHOCTL AJIOMHUHHUSA FOPeTh OCJIEIUTENbHO APKUM ILIaMeHeM IITHUPOKO HC-
MoJIb3yeTcA IPU IIPOUB3BOJACTBe (heliepBepKOB, CAJIOTOB, DEHIaJIbLCKHUX OTHEei, OCBeTH-
TenbHBIX pakrer. IIpu sToM anioMUHUI IIpeBpamiaeTcs B Jpyrue BellecTBa.

SlpneHus, mIpU KOTOPBIX M3 OJHUX BellecTB 00pas3yioTcAa HOBbIE BelllecTBa, Ha-
3LIBAIOTCA XMMHWYECKHMH ABJeHUsAMH. V3ydueHueM TaKuxX ABJeHUA M 3aHUMAaeTCA
XUMUSA,

Puc. 1. MNMpubop Ha ocHogee
pTyT — BGapomeTp

XvmMmust — 3T0 Hayka O BellecTBax, UX CBOWCTBAxX M NpespalleHUsX.




CerogHa XUMHA M XUMHUYECKaA IPOMBIIIJIEHHOCTE PAa3BUBAIOTCA ropasfo OvIcTpee
MHOTHX HAayK M oTpacjeil mpousBojcTsa. IloueMy Ke CI0BO «XHMHA» BbIZBLIBAET Yy HAC
KaK MOJOKUTENbHBIE, TAK W OTpHIATEeNbHBIe amomuu? I[lo/IosKUTEeNbHBIE TOTOMY,
uTOo 0e3 MOCTHIKEeHHMH XMMHUH HEMBICJIHMMO CYIIeCTBOBAHHME COBPEMEHHOTO OOIIecTBa
(puc. 3). 9To camblie pasHOOOpA3HBIE IJIACTMACCHI [JIs M3TOTOBJIEHUA KOMIOBIOTEDOB,
Tesne)OHOB W aBTOMOOMJIEH; ITpeaAMeTHI ObITA, YOAKOBKA M T. J. OJTO THTHEeHHUYECKHE
M KocMerTudecKue cpeiactBa. CBOMMH yclmexXxaMU COBpeMeHHAasdA MeJUIIMHA BO MHOTOM
o0s3aHa XMMWH: CHHTETHYECKHE BHUTAMWHBI W JIEKAPCTBEHHBIE CPEJACTBa, MaTepHa
JIBI IS M3TOTOBJIEHWS MEAMIIMHCKON anmapaTypbl 1 npnbopoB. CenbcKoe X03AHCTBO

Puc. 2. lMpumeHeHne anioMUHUSI HA OCHOBE
ero CBOWCTB: @ — CaMONETOCTPOEHWE;

6 — pakeTtocTpoeHue; B — JI3M;

B r — NpoOW3BoAcTBO donkrn




Puc. 3. MpumMepbl UCMONL30BaHUA XMMUK B XKU3HW: @ — dapdopoBasa nocyna; 6 — KOCMeTuka;
B — ypnobpeHusi; I — CUHTETUYECKME TKaHW; 4 — KOMMbIOTEep; € — NeKkapcTea

Mwuxann Bacunseeuny
NomoHocoe (1711—1765)

Hukonain Hukonaesuy
Ceméros (1896—1986)

HEMBICIMMO 0e3 IMpUMeHeHUdA YIA00peHUil, CPeiCTB 3alluThl
paCTEHHII:I 1 HUBOTHBIX. Ha OCHOBE XHMMHYECKHX TeXHOJIO
Al co3marTcsA MaTepHasbl AJA HOCHTeJel MH(OopMAaIMN,
a TakiKe CpelCcTBa JIJiA e€ XPAHEHUA W IlepeJadu.

IlpaB Oprn Bemmrmii Muxamn BacmianeBmd JIOMOHOCOR,
roropelil emé B 1747 r. yreepaxpan: «Illlupoko pacmpocTir
paeT XHUMHA PYKH CBOM B Jesa YeJOBEUYECKHE...»

A Bor uyro B XX B. crkazan o xumuu H. H. Ceménos,
yuénbiil, jsaypeatr HobOeneBckoit npemumn: «Bcé wMbl CBsE
3pIBaeM C XHMMHYECKOH HayKoli: mporpecc B IO3HAHHU
OKPYIKaIOIIero MHpa, HOBBIE METOALI €ero IepecTpPoOruKH
U ycoBepHieHCTBOBaHuUA. VM He MoKeT OBIThH B HaIIM IHH
cIenuayucTa, KOTOpbiii Mor Obl 00oiTHCE 0Oe3 3HAHMUA XIF
Mum». ITomoKuTeIbHOe OTHOIIIEHHWEe K XHMMHMH Has3bIBAKT
OIHHUM CJIIOBOM — XeMoO(puiansa. AHTOHHM XeMOpHUIHH —
xemogodua. OrpunarelbHOe OTHOINIEHHE K XHMHH TOKe
HMeeT CBOI apryMeHTAaIlHo.

XuMudecKoe 3arpAsHeHHe OKpysKalomeil cpeabl OT
HOCHUTCA K TIJoDalbHBIM IIpobiieMaM dYesoBedecTBa. Poct
OPOMBINIJIEHHOI'O IIPOM3BOACTBA H CeJIbCKOTO XOBHﬁCTBa,
Pas3BHUTHe HSHEPreTHKH M TPaHCIOPTa, COBEPIIEHCTBOBAHNE
COBPEeMEeHHBIX TeXHOJIOTUH U CPeJCTB KOMMYHMUKAIIUH IIPIF
BOOAT K TOMY, 9TO €KEerofjHo c:xkuraerca Oosee 1 mmapnm T
TOIJIMBA, BhIOpackiBaeTcsa B aTMoc(lepy HECKOJBKO MMJF
JHapIOB TOHH YrapHOro H VIJIEKHMCJIOro raso0B, IeCATKH
MWIJIJIMOHOB TOHH OKCHIOB asora W cepbl. OHm o6pasyioT
¢ arMoc(epHO# BJIAroil pacTBOPBI KHCJIOT, KOTOpPbLIE, BBII&
mas B BUJe AOoxKAel (TaK Ha3bIBAEMbI€ KHCJIOTHBIE HOMKIN),




Puc. 4. MNocnenctsva BO3AENCTBUSA arpeCCUBHON CPefbl: 8 — HEeKPO3 NIUCTLEB PacTeHWi;
6 — paspyliaiouasca MpaMopHas CcKynsnTypa

Puc. 5. 3arpasHéHHbll NpupogHbiA naHawadT: a — Ha onywke neca; 6 — Ha 6epery peku

OKAa3bIBAIOT T'yOUTENbHOE BO3JEHCTBUE HA IIPUPOAY, PaspyLIalT HDaMATHUKH apXu-
TeKTYPhl U CKYJILNOTYPHI (puc. 4).

PagnmuBel HedTH HpeAcTABIAIT c000M CMEpPTEIbHYK) OMNACHOCTh [AJIA MODPCKHX
U OPECHOBOJAHBIX OPraHU3MOB.

BriTOBBIE OTXOABI 3arpsASHAIOT HPUPOAHBIE JaHAIa(ThI, IpeBpamlas KHUBOINC-
Hble YIOJKHM B MYCOpPHBIe CBAJKH. YacTo 8TOMY CHOCOOCTBYIOT XUMHUUYecKasa Oearpa-
MOTHOCTEL M Ge30TBETCTBEHHOE IIOBeJeHHe JII0Aei: BeidpachiBad ILNTAaCTHKOBBIE ITAKEeThI
n OYTBIIKK B Jecy WM o OeperamM BOZOEMOB, OHH 006e300parkMBaiOT IPHAPOAY Ha
pecaruaerud (puc. H).

3HaHHMe XMUMHHM — 3TO OCHOBA 0Epe’KHOT0 M OTBETCTBEHHOT'0 OTHOIIEHHWS JIIOJIei
K IOpupoje, UX 0e30macHOT0 W 9KOJOIHYECKH I'PaMOTHOr0 o0pallleHHs C BellecTBa-
MM, MATepHaJaMi U XUMHYECKMMMU IIPOIecCaMu.

BewecTtBa. CBoiicTBa BewecTB. JTanoHHble ¢puU3n4Yeckue CBOWUCTBA Be-
wecte. Martepuansl 1 MatepuanoBegeHme. XumMmu4yeckue fiBNeHus. 3Ha4vye-
HUEe XMMUM B XXU3HWN COBPEMEHHOoro 4yenoseka. Xemodpunua n xemopobusa




lNMpoBepbTe CBOM 3HAHUSA

1. Y7o Bbl MOHMMaeTe NoA BELWECTBOM W matepuanom?

2. Y70 Takoe cBoucTBa BeuwecTB? Kak B3aMmMocBa3aHbl CBOWCTBA BELLECTB U MartepuasnoB
C WX NpUMeHeHnem?

3. MNpueeaute npumepsl GU3NHECKUX CBOMCTB BELWECTB, KOTOPbIE WCMNONL3YITCHA B Ka -
YecTee 3TaNIOHHbIX.

4. PackpoiTe nonoxutenbHoe W oTpuuaTenbHoe 3HaYeHWs XUMWUKU B XW3HW COBPEMEH -
Horo obuwlecTea.

NMpumeHnTe cBOU 3HaHUSA

5. NayumTte cdusnyeckme CBOWCTBA: a) caxapa w conu; 6) NMUMOHHOW KUCNIOTLI M COoAbl.
Ons onpeneneHys temnepatypbl NiagneHnus 1 KMNeHus BewLecTe Cnonb3yiute VIHTepHeT.
Pesyneratel NnpoBeaéHHOro aHanusa odopmuTte B BUae Tabnuupl.

6. MpeonoxuTe CBOW NPUMEPbl NPUMEHEHWA KOHKPETHbLIX BELEeCTB U MaTepuanosB B 3a -
BUCHMOCTU OT WX pU3n4Heckmx cBoncTB. 3a vwHdopmaunein obpatutecs Kk UHTEpHeTy.
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7. Moprotosste coobuweHne 06 MCTOPUKW YCOBEPLLUEHCTBOBaHUA NMpubopoB Ans namepe-
HWUA TEeMNeparypbl Tena 4Yenoseka.

8. CTOPOHHMKOM KakoW no3vummn — xemodpunum unu xemodobum — Bbl aBnsetTecsk? Ap -
rYMEHTUPYWTE CBOKD TOYKY 3PEHUS.

9. Kakoil OeaTenbHOCTLIO Bbl XOTenM Obl 3aHMMAaTLCHA MOCAe OKOHYaHus wWkonbl? Kakyto
ponb UrpaeTt B Hel xumua?

10. MoproToBsbTe coobUiEHNE O BKMage OOHOMO W3 OTEYECTBEHHLIX XMMWKOB B MWPOBYIO
XUMUYECKYID HayKy.

§ 2. METOABI N3YYEHUSA XUMUU

Mo>kHo nu NPHUMEeHATbE B XUMHWMK MeTOoAbl, KOTOPbIEe Bbl MCNONIb30OBasIK B Npouecce
M3yYeHUs [APYrMX eCTECTBEHHO-HAy4YHbIX npeameTos?

Xumua — BajKHeHIIad M3 €CTeCTBEHHBIX HAVK, K KOTOPBIM TaKyKe OTHOCATCSH
6uosorus, reorpadud, pusuka U acrpoHoMusd. I[Ipy M3yYeHHH 9THX HAVK IIMPOKO
HCIOJb3yeTcsa BarKHEHIIWHA MeToJ mMo3HaHWA — HaOIIOmeHne.

HaGnwogeHue — 310 KOHLEHTpauus BHMUMaHMA Ha no3HaBaemMblx oOb6bekTax
C Uenbilo MX N3y4eHud.

9TOT MEeTOJA BaM XOPOIIO0 M3BECTEH M3 HAYAJBHON IITKOJLI, Pasmumuaior:
— HenocpedcmeeHHoe HaAOAWOeHUe, KOTOpoe IIPOBOAUT YYeHUK, HabmIoxas
34 M3YUYAeMBIM XMMWYECKUM 00BEKTOM (BEeIIecTBOM, CMEChIO BEIIECTB, MAaTePHATaMu
¥ M3MEHEHMAMHN, NPOUCXONANIUMHA C HUMH);



— onocpedogarHoe HAbBA0OeHUe, KOTOPOe YUeHUK IIPOBOJHUT, MCIIONb3YA pPe3yJib-
TaTel HaOJIIOAeHWI, TOATOTOBJIEeHHBIe M 3a()MKCHPOBAHHBIE OJHOKJIACCHHKAMH WJIH
yuuTesieM B BUAe cOOOIIeHWil, BUAe03aluced U 1p.;

— doazogpemernHoe HabaloderHue, KOToOpoe IIPOBOAUTCA Ha ITPOTAKEHUHN IJIHTENb
HOTO BpeMeHH — HECKOJbKHX YacoB, JHEH W garke HeAesab (HATPpUMep, Tak BBI Oy-
Jere HAOJMIOAATH 3a KOpPpo3uell MeTasJIOB B 3aBHCHUMOCTH OT YCJOBHH NpOTEKaHUA
BTOTO IpoIecca);

— KpamkogpemeHHoOe Haba0eHUe, KOTOPOEe BbI OyneTe HPOBOAUTH HA YPOKEe
NpH BBINOJHEHUHN J1aDOpaTOPHBIX OIBITOB M IIPAKTHYECKHX pador.

Hab6aromenne, mMpOBOHMOE B IPOIECCe HU3YUEHUA XUMUH, AOJIKHO COOTBETCTBO-
BATh PAAY YCJIOBUIL:

1. Onpenenserca obwbekT HabaiOAeHUA (BelIeCTBO MJIM HU3MEHEHHS, IIPOUCXOIA-
I[Me C BEIIeCTBOM B OIPEEJEHHBIX YCIOBUAX).

2. @opmyaupyerca Uelib HAOIOIeHN.

3. Hacro BBIZBUIraeTcs rumoresa (oT rped. hAypothesis — ocHOBaHHe) — HaydIHOE
OpearnoaoeHne, 00bACHAINIIEEe KaK0e-TN00 CBOMCTBO XUMHAYECKOro 00beKTa U BJIA
AHWE YCJOBUM Ha ero IpoABJIeHHE.

4. CocraBisgerca TJaH NPOBEPKH I'MOOTe3bl B XOJe XHUMHWUECKOTO SKCIIepPHUMeHTa
(ot nar. experimentum — nupoba, OUBIT).

XuMunyeckmini aKCnepumMeHT — WccneaoBaHue, KOTOpoe MPOBOAAT C Belle-
CTBaMU B KOHTPONMUPYEMbIX YCNOBUSAX C LENbLI0O U3y4YeHUsi CBOMCTB BELLEeCTB.

MHOroKpaTHOe BOCHPOU3BEIeHUEe BJKCIepPHUMEeHTa II03BOJAET BBIABUTH 3aKOHO-
MEPHOCTH, KOTOPOHA MOAUYMAHSAIOTCA HCCIeAyeMble XAMHYeCKHe OOBeKTHl W SBJICHHA.
Taxue ycinoBusa obecmedmBaeT CIENHANIBHO 00OPYIOBAHHOE IMMOMelleHHe — Jabdopa-
Topusa (puc. 6).

5. Ilo pesynpTaraM SKCIEepPHUMEHTAa JejaeTcsd BBIBOA 00 MCTHHHOCTH WJIM OMINO0Y-
HOCTH THIIOTE3bl U O(POPMIISAETCH OTUYET.

Puc. 6. Xumndeckas naboparopus
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Kucnopon Ammmak Bopa 9TUNOBBLIA
cnupT

MeTaH Yrnekucnbli ras YrapHbiii ras

YcnosHble 0603HaveHus

° Kucnopog, o AsoT

Puc. 7. Mogenn monekysn HekoTOpbIX BellecTe

Hexoropble sKCIIepUMEHTHI IPOBEIET YUYUTENb; MHOTHE OIBITHEI BBl OyJeTe BBHIIIOJ-
HATH caMocToATeNnbHO. ['1aBHOE, WTO BaM HeobXOAMMO cAelaTh B TOM HU B IpPyroM
caydae, — 5TO BHUMATEJIBHO HAOMIOAATHL 3a NPOUCXONAIINMHA XUMHUYECKUMHU ABJIE
HASMH W Ha OCHOBAHMM HAOJIOZeHNA (POPMYJIMPOBATH BHIBOABI, KOTODPLIE IO3BOJIAT
MOATBEPAUTE WJIA ONPOBEPIHYTH BBIABUHYTYIO THIIOTE3Y.

He ToibKO XMMHUYECKHIl SKCIePUMEHT He0oOXO0AMM IJId IMO3HAHWA MHpAa BEIIecTB
U peakiuii. Ba)XHYI POJbL UIPaeT MOZEIHPOBAHUE.

MogenupoBaHue — 3T0 u3y4yeHne oO6bekTa C NOMOLLBID NMOCTPOEHUA WU Ucce-
OOBaHUA MopOenen.

Xumuueckasa mogeas (ot aar. modulus — mepa, obpasel]) — 5TO YVIPOINEHHBIMH
BapHaHT XHMHUYECKOro o0meKTa (MOZenM CTPOEHHMA aToMa WM KpPUCTAJJINYecKO
PEemETKH, XHUMHUYECKOTO ammapara HJIHM OPOMBIIIJIeHHONH YCTAaHOBKH), B KOTOPOM
KONMUPYIOTCA JHUNIb BajKHeHIIWe cBoiicTBa 00BEKTA € IEJIBI0 ero U3yueHUsA. ITO
MaTepHaJbHBIe, WJIH BellecTBeHHbIe, Momeau (puc. 7). OgHAKO He MEHBIIVIO POJb
B M3YYEHNN XMMUHU HUTPAIOT U 3HAKOBBIE, WJIM CHMBOJIbHBIE, Momean. K Takum mo-
IeJsaM MOKHO OTHECTH VCJIOBHBIe 0003HAYEHHA AaTOMOB H MOJIEKVJ, 4 TAKiKe XHMH-
YecKHe 3HaKHW, (DOPMYJBI W YPaBHEHHUA, ¢ KOTOPBIMH BBl Oy/ieTe 3HAKOMHUTLCA JaJsiee.

-~

Ha6mopgenue. MNnorte3a. Beieog. Xumuyeckuii akcnepumenT. Mogenupoga-
Hue. Mogenm martepuanbHblie (BelLieCcTBEeHHble), 3HAKOBble (CUMBOMbHbLIE)




NpoBepbTe CBOM 3HAHUSA

1. Yto Takoe HabnwopeHwe? Kcnonb3oBanu NM Bbl 3TOT METOH, B MPOLECCe WM3y4eHusd
OPYrux ecTecTBEHHO-HAay4HbIX npegmMeToB? YTo aBnsetca 06GbLEKTOM HabNIOOEHUS B XU -
Mun? Kak Bbl puvKCUpoBanu peaynbtatbl HabnoaeHWin?

2. 470 Takoe XMUMUHECKWA 3KCNEPUMEHT? Kakum ycnoBusM OH JO/KEH OTBEYaTb?
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3. Hazosute akcnepumeHTbl no dusnke, Guonorum u dusnyeckon reorpadun, KoTopble
Bbl MPOBOAMNN TPU MU3Y4EHUN 3TUX y4EBHLIX NPEeaMETOB.

4, HazoBuTe MOOENW, KOTOPbLIE Bbl WCMONb30Banu MNpu uaydyeHun dpuankn, Buonorumn
un duandeckoin reorpacdpun. Kak moxHo knaccuduumposaTts Takme mMoaenn?

5. N3roToesTe M3 nnactuanHa MOLENW MONEeKyn MeTaHa, CepHUCTOro rasa, xiaopa, Xno -
poOBOOOPOAA, CEPOBOAOPOAA, cepoyrnepoaa. 3a nHdopmaumein o cocTaBe 3TUX BELIECTB
obpaTtuTtece k WHTEpHETY.
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6. MpuBeguTe NpUMEpPbLl AONTOBPEMEHHBIX U KpaTKOBPEMEHHbLIX HabnoaeHwii no 6uono-
rn, xmumuu, dusnke.

7. B kakux nutepaTypHbiX NPON3BEAEHUAX OMMCaHbl XuMU4eckne nadopatopum u XMmn -
Yeckue 3KCNnepuMeHTbl?

§ 3. ATPETATHBIE COCTOSIHUS
BEIIIECTB

BepHbl 1 yTBEpXKAEeHUs, YTO BOJAa — 3TO XXUAKOCTb, a Kucnopos — 3To ras?

B saBmcmMocTH OT yeaoBHH (JaBiieHHMe, TEMIIEpaTypa) BEIIecTBO MOJKET HaXOgNTh-
¢cA B OLHOM M3 TPEX arperaTHbIX COCTOAHHI: rasoodpasHOM, JKHUAKOM H TBEDPIOM.

HopmanbHble ycnoBus (H. y.) — 9TO JasBfneHne u temnepatypa, C KOTOpbIMU
COOTHOCSITCA 3HayeHus Opyrux ¢GU3NYecKnx BenvyuH, 3aBUCAWMX OT aasne-
HWS W TemnepaTtypbl. HopmanbHble ycnosus orpegeneHs MexayHapogHbiM
COl30M TeopeTuyeckon 1 npuknagHon xumum (IUPAC): pasnenme 101325 Ma
(760 mm pT. ct.) 1 Temneparypa 0 °C.

T'azoobpaznoe cocrosrue. [Ipu 0OGBIUHBIX W HOPMAJIBHBIX YCIOBUAX KHCIOPOI,
BOIOPOJZ, as30T, VYIJVEKHCJIbLIi rad — 2To rasoo0OpasHble BemecTBa. OgHAKO TpH
OXJIAKIEeHUN WJIN TMOBBIINEHUN JABJIEHHUA a3kl MOTYT CIKIIKATHCH, T. €. MePEeXOAUThH
U3 ra3000pasHOr0 COCTOAHHMA B JKHUAKOE, a IPH JaJbHeHIIeM OXJaKJAeHHH M ITOBBI-
IIeHNH JaBJIeHHS CTAHOBUTHCA TBEDPALIMH.

2




a

Puc. 8. Kucnopop: a — xuakuia (npu nepe-
NUBaHWM OH uUCNapsieTcH, nNomowas MHOro
Tenna w3 BO3Ayxa, BO3AYX CUNLHO OXNax-
paeTcs, a Bnara W3 Hero KoHaeHcupyeTcs,
obpasya TymaH); 6 — TBEpAbIA (MMeEeT He-
6OoNbLUYIO NPOYHOCTb, NAABUTCH WU KWMAT NpU
HU3KNX Temneparypax, obnagaet MarHWTHbI-
MW CBOMCTBaAMMK)

Tax, Npu HOPMAJBHBIX YCJIOBUAX KHCJIOPOJ HEe MMeeT I[BeTa M 3aaxa, IJI0XO0
pactBopuM B Boje. Ilpu temneparype —183 °C oH mpeBpalaercs B KHUIKOCTH I'OJY-
ooro mBera (puc. 8, a). IIpu temnmeparype —219 °C wucimopon satBepienaer. TBEp-
ABIA KHCJOPOJ — BelllecTBO cHHero mnsera (puc. 8, 0).

B rasax mosexyibl ciaabo IPpUTATHBAIOTCS APYT K APYTY, PACCTOSHUE MEMKIy da-
CTHUILAMU OYeHb BEJMUKO M0 CPaBHEHUIO ¢ UX pasMmepamu. ['azbl He UMEIOT CODCTBEH-
HON (QopMbl U 00BEMAa, OHU 3aHMMAIOT Becb 00bEM cocylla, B KOTOPOM HaXOAATCH.

I'azvr ccumaemovr. Ecnu yMeHBIIUTH 00BEM rasa, ero gaBjieHHe BO3pPacTeT, IO-
CKOJIBKY YMCJIO CTOJKHOBEHUH 4YaCTHI[ CO CTeHKaMu cocyaa yeenumuurca (puc. 9).

Harpepanme rasa (IIp¥ IDOCTOSHHOM JAaBJI€HHH) BeJET K YBeJIWUEHHUIO ero obOmeéma.
B sTom merko ybenuThCA HA OIIBITE.

L ™\
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Puc. 9. CxumaemocCcTb rasos




JlaGopaTopHbiii onbIT 2

Mpobupky nnn konby 3akpoiiTe Npobkoil ¢ rasooTBoAHOI Tpybkoi. MepeBepHUTE npo-
‘ OMpKY unn Konby KU NOMecTUTe ra3ooTBoAHYI0 TPpyOKy B cTakaH ¢ Bogon. CorpeinTte creH-
K konbel nagoHsto (puc. 10). Yto HabnwopaeTe? lMovemy?

HKuproe cocroanme. B KHUIKOCTAX B3aHMO-
[eficTBHE MEKAY MOJEeKYJIaMH HACTOJIBKO BeJIH-
KO, YTO He IIO3BOJIAET UM CBOOOJHO OTPBIBATHCS
ApPYyr OT Apyra M yAaJdAaTbcsa Ha OOJIbIINE pac
CTOAHUA.

IlosTomMy, B OTJIHuYMe OT TrasoB, KUAKOCTH
IpaKTHUYeCKH Hecxucumaemvl. Ilpu 0OBIYHBIX s\
VCIOBUAX JKHAAKOCTAMH SABJIAIOTCA BOJA, PTYTh,
OTHUJIOBBLIN CHOHUPT, as0THAdA KHCJIOTA, AaleTOH. W
Hunkoern odmamawT mexyvecmvio (puc. 11),
II09TOMY MPUHHMAIOT (POPMY cOCyha, B KOTOPOM
HAXOAATCA.

B cocTosHME HEBECOMOCTH HJIH CBOOOIHOTO
majeHusA, a Tak:Ke B BujJe HeGONBIIMX Kallelek
JKUIKOCTH CTPEMUTCHA IPUHATL (popMy mIapa
(puc. 12).

HekoTopble 4YacTHIbl KUIKOCTH CIOCOOHBI
IPeos0IeBaTh CHJIBI MEXMOJEKYAAPHOTO HPH- b . 15 ygensueHne o6béma rasa
TAMEHUs, OTPBHIBATBCA OT €€ MOBEPXHOCTH M  npy yarpesaHUW UCHONB3YIOT ANS
mpeBpamjaThCA B ra3. JTOT TPOIECC HA3BIBAIOT nposepku Npubopa Ha repMeTUYHOCTb

Bopa

Puc. 11. Teky4ecTe — BakHelLLee CBOWCTBO XWOKOCTW Puc. 12. Kannu pocel Ha nayTuHe




ucnapenueM. [Ipu yBesruueHHH TeMIEPATYPhl YUCIO TAKHX YACTUIL, CTAHOBUTCHA BCE
Oonbine, ucnapeHne — HWHTeHCHBHee. V HaxkoHell, IpH ONpeAeeHHON TeMIeparype
JKUAKOCTh 3aKumaeT. JTa TeMIOepaTypa HA3BIBAETCA TEeMMIEPATYpPOH KHIMeHUs.

Kakjoe BelmecTBO MMeeT CBOIO TeMmepaTrypy KuneHua. Hanmpumep, mpm HOp-
MaJIbHOM aTtmoc()epHOM /[JaBJIeHHMH BoJa 3akdmnaer npu rTemmneparype 100 °C, ame-
ToH — 1pu 56 °C, ykcycHas xkucaora — mnpu 118 °C.

Ilpy oxJasKIeHNM >KHJAKOCTH €€ MOJEeKYJbl BCEé MeHbIIe IepeMellaloTcd B IIPo
CTpPaHCTBE W TPH HEKOTOPOH TeMIIepaType 3aHWMAaloT OIpeJesIéHHBIe TOJIOKEeHUA
OTHOCHUTEJIbHO JIpYI Apyra. JTOT IIPOIEecC Ha3blBAIT KPHCTAJJIU3AallHeii: BellecTBO
M3 KHUAKOI0 COCTOAHHUSA mnepexoauT B TBépaoe. Hanpumep, npu oxnampgenuun go 0 °C
BOJla IMpeBpalljaeTcs B JE.

Teépmoe cocrosame. TBEpAble Tejaa COXPaHAKT CBOHM (popMy M 00bEM. ITO 00B-
SACHSIETCSI Te€M, UTO YACTHUI[I, 00pa3yIoliue TBEP/Oe TEI0, COXPAHAIOT CBOE B3AUMHOE
MOJIO}KEeHUEe OTHOCUTEJILHO JAPYr Apyra U mepecTaiT CBOOOAHO IepeMelniaThcs, a Mo
I'yT cOBepIIaTh JIMIIL HeboJblnne KojgebDaHHs:A.

IIpu 0OBIYHBIX YCJIOBUAX TBEPABIMH BeIleCTBAMH ABJIAIOTCA MOBAPDEHHAS COJIb,
JKejle3o, caxap, cepa u ap.

IIpm marpeBaHWMHM YacTHIILI TBEPAOTO BeIleCTBAa KoJIeOJIIOTCA BCE CHJIbHee, W IIPH
OIpeJeIEHHOM TeMIlepaType — TeMIepaType IIaBJeHHs — HaOII0JaeTca Iepexos
BellleCTBa M3 TBEPJAOI'0 arperaTHOr0 COCTOAHHMA B JKHJAKOe — ILJIaBJIeHHE.

HexoTopbie BemecTBa CIOCOOHBI MEPEXOJUTHL U3 TBEPAOTO arperaTHOTO0 COCTOSHUSI
cpa3y B razoobpasHoe, MUHYA JKHUIKOe. ITOT MPOIECC HA3BIBAKOT CyOMMMAIMel WU
BO3TroHKOM. Bo3roHKa XapakTepHa, HaIlpUMep, IJA HOJa, KOTOPBIH NP OOBIYHBIX
VCIOBUAX He HMeeT KHJKOT0 arperaTHOT0 COCTOAHHUA (MeZHMIOMHCKHH HOA — 3TO
cuupToBoi pactsop). Ilogmaércsa BO3roHKe BOjJa, IIO3TOMY Dellbé IIOCTe CTUPKH MOMK-
HO BBICYIIMTHL Ha MOpoO3e.

ObpaTHoe siBJIeHUe — MpeBpalleHne rasoo0pasHOro BellecTBa B TBEPIOE — HOCUT
HazBanue pecydomumanmusa. [Ipumepom secybauMammym MOKHO cUHUTATh oOpasoBaHue
HHedA: BOAAHOWN map, cojep:kaliuiica B aTMocdepe, IpeBpallaeTcs B KPHUCTAJJINKH
JIbJla, KOTOPBIE OCENAI0T HA XOJIOAHBIX BETBIAX JepPeBbeB U IPOBOJAX.

ChopmynupyeM BBIBOJALI. B 3aBHCHMOCTH OT YCJIOBHMH BeIleCTBO MOXKET HaXo-
AUTBCA B JIOOOM M3 TPEX arperaTHBIX cOCToAHMII. V3 OZHOTO arperaTHoro cocro-
AHUSA OHO MOJXKeT IIepexXoAuThb B Apyroe: ras (map) — B KHAKOCTh (kKoHOeHcauus),
JKUJKOCTE — B ras (ucnapenue), JKAOKOCTh — B TBEpPAOe COCTOsAHHEe (KpucmaJanu-
3auus), TBEpPAOe BellecTBO — B KHUIKOCTh (n.aasjieHue), TBEpoe BellecTBO — B ras

Cxema 1
O ©
BoaroHka © ® WcnapeHue
(cybnumaumsn) ©
/ @ \
Hecybnumaumns las KoHpeHcauus

MnasneHue '.: '....
—  pseed s

Kpuctannusauus

Teépnoe Bewecreo




(cybaumayua, UIN 60320HKaA), Ta3 — B TBEépAoe BelecTBO (decydaumayusi). 9TH
mepexo/bl MOKasaHBl Ha cxeMme 1.

B srom maparpacge BbI HO3HAKOMUINCH C ABJIEHUAMH B3AaUMHBIX IIEPEXO/I0B Be
IecTBa M3 OJHOIO arperaTHOTO0 COCTOAHWA B japyroe. CaMo BeIIecTBO IPH 9TOM He
n3MeHANT0Ch. TakWe ABJIEHHA Ha3BIBAIOTCA (PM3MUESCKHMH.
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ArperaTtHble COCTOSIHUSI BELLEeCTE U UX B3auMHbIe Nnepexoabi: KoOHAeHca- @
uusl, ucnapeHue, KpucrTannusauus, nnaenexue, cyébnumauus (Bo3roHka),

pecybnumauuns J

NpoeepbTe CBOM 3HaAHUA

1. Daiite cpaBHUTENLHYIO XapakTepUCTUKY PasnuuyHblX arperaTHbIX COCTOSAHWIA Belyectsa
no cnepylolwemy nnaHy: a) pacctosHwe mexay dactuuamu; 6) cnocoBbHOCTE K TEKYYECTH
M CXMMaeMOCTU; B) CNocoBHOCTL COXpaHaATb GOpPMY U 0GBLEM.

2. PazpenuTte npennoxeHHble ABNEHWA HA ABe rpynnbl (GU3nyeckme n XuMuU4eckue fB -
NneHwsl): a) BbiNapuBaHWe conv u3 pacTeopa; 6) BhipalMBaHWE KPWUCTANNoB U3 pacTBO-
pa conu; B) pasnoxeHwe BofAbl 3NeKTPUHeckum TOKOM; r) hOTOCKMHTES; A) pacTBOpeHue
caxapa B BOfe; €) naMmeHeHue ugeTta 4as npu pobasneHun nMmoHa.

3. Bam naBecTHbl B3auMHbIe Nepexofbl BOAbl U3 OAHOr0 arperaTtHoro COCTOSHUA B ApY -
roe: TBEpaoe (nén) — xuokoe (Bopa) — rasoobpasHoe (nap). BoamoxeH nu nepexop,
13 TBEPOOro COCTOAHWA B razoobpasHoe?

4. Kakoe w3 nepevyucneHHbiXx SBNEeHWA HABNAETCA JUWIWHUM B CNefylolemM MepevyHe:
a) nnasnexvve nbaa; 6) kuneHwe sBogpl; B) obpas3oBaHWe kanens BOAbI; ') KOHAeHcauus
BOASHOrO napa; A) kpucrannuaauus Boasl? MNMoscHuTe cBoid BeIGOP.

:

5. MNMpenpnoxeHHyld cxemMy B3aWMHbIX MNEPexofoB arperarHbiX COCTOSHWIA BeLLecTB Npo-
UNNIOCTPUPYATE KOHKPETHBLIMKW NPUMEPaMM U NOKaXKUTE 3HAYEeHWEe Takux B3auMHbIX nepe-
X0O0B.

6. Moyemy BO BpeEMSA COPEBHOBAHUIA GUIypUCTOB W XOKKENHBLIX MaT4eil OenalwT nepe -
pbIBbl Ha 3anvMBKy nbaa?

7. No4emy nocne KynaHws B PeKe Uin MOpe 4YenoBek AaXe B XapKyl norogy oulyuiaert
npoxnaay? CnporHo3vpyite Tennosbie agpdeKkTsl BCeX Nepexonos W3 of4HOro arperaTHo -
ro COCTOsiHMS B Opyroe.

L' >

Wcnonb3yinte AONONHUTENBHYIO MHPOpMaLUIo

8. NopgroToBskTe COOBLLUEHNE O CYXOM NbAe.

9. YTO4HUTE BO3MOXHOE YWUCNO arperaTtHbiX COCTOSIHWMIA BelwlecTB. ApPrymMeHTupyinTe cBOiA
OTBET CBEAEHMSAMMU, NMONYYEeHHbIMU U3 PasNnYHbIX MCTOYHMKOB MHdOPMaUuK. YkaxuTe 3Tu
WCTOYHWKW.

10. K BaxkHelwum CBOWCTBAM BELUECTB OTHOCATCH WX (PU3NYECKWEe KOHCTaHTbl, B TOM
4yuncne Temnepatypbl KUMNEHWA WU nnasneHuns. Haittn OaHHble BENWYUHLI MOXHO B crpa -
BOYHOW nuteparype unu UHtepHete. Onpegenvte 1 3anuiumte TeEMNeparypbl KMNeHusa w1
niaBneHns ammuaka, 3TWnoBoro cnupta, rugpokcuaa Hatpusa. C Kakoi TOYHOCTBLIO Mpw -
BeAeHbl 3TW 3HA4YeHWs B cnpapoYyHuke? B kakmx eguHuuax oHW uamepsitoTca?

o




IlpakTuueckas padora 1

INPABNMJIA TEXHUKHMN BE3OITACHOCTHU
M HEKOTOPBIE BHUJbI PABOT B XMUMMWYECKOH
JIABOPATOPUU (KABUHETE XUMMWN)

B xumuyeckon naboparopuu Heobxogumo cobniogats ocobble npaeuna npu pa-
6ote c obopynosaHueM U peaktuBamu. [ouyemy? Kakosbl 3t npasuna?

1. Bo Bpema ypoKa ydallueca HOJKHBI CIEIOBATh YKa3aHWUAM YYHUTENdA U HH-
CTPYKIMAM II0 TeXHHKe 6e30IIacHOCTH, OBITh OYeHb BHHMATEJILHBIMM.

2. Kareropuueckn sampemniaercd Ipo0OBaTes Ha BKYC BelllecTBa B KaOWHeTe XH-
muu. HioxaTh MX MOKHO, JUIIb HAMPAaBJAA JETKHUM ABHKEHHEeM DPYKH HCIapeHud
K HOCY, IIPH 2TOM HeJIb3A BJLIXATh NOJHON rpyabio (puc. 13).

Puc. 13. Onpenenenue
3anaxa BeLLecTB

Puc. 14. CnuptoBka

3. YuammmuMcs 3aipelieH0 IPOBOAUTEL J00ble OOBITHI,
KOTOpPBIEe He MPEeAyCMOTPEHB! JaHHOI IPaKTHYECKOH HMIIN
naboparopHoit paboToii.

4. O pacchImaHHBIX BeIECTBAX WU PA3JUTBIX De
aKTHBax YYEeHHWK JOJKeH He3aMeAJIMTeJIbHO COO0DIIATH
YUUTENI0 nan J1abopaHTy.

5. O6o Bcex HemnoJiagkax B pabore obopynoBaHuA u
Jpyrux npobieMax YIeHHKH AOJKHBEI HEMEIJIEHHO cool
IUTh YYUTEII0 U IpeKkpaturh pabory. Henb3a BeuinBaTh
B KaHAIM3AaIlHI0 OPraHWYecKHe JKHJIKOCTH M PacTBOPHI.

6. Henpsa ocTaBiATh 6e3 HPHCMOTpPa BKJIKUEHHEBIE
WIX TOopAIlMe HarpeBaTesibHble npubopsl. Bo Bpemsa
ypoKa HeobxommMo cobirofaTh ITpaBHJa IOxKapHOil 6es-
OIIACHOCTH M TeXHUKY o0pallleHua ¢ dieKTponpubopa-
MH, crnuproBraMu (puc. 14) m ras’oBbIMH TrOpeKaMu
(puc. 15).

7. Ilpy moJy4YeHMHM TPABMbLI WJIH YVXYAIIEHUH CaMo-
YYBCTBHSA YYEHHK JOJI}KEH NpPeKpaTUTh paboTy U cpasy
co00IIUTE 00 9TOM YUHTEIO.

8. BemlecrBa Helb3a OpaThk pyKaMu, HYKHO HCIIOJE
30BaTh [OJiA 9TOr0 CIEelHUaJbHbIE IIIIATENH, J0MKEeUYKH,
HHUHIETH.

9. Henp3A HAJIHBATE W MEPEMEIIWBATH PEAKTHUBEI
BOIM3U HOA.

10. HeobxoamMo TONB30BATHCHA TOJBKO UWCTOW Jia
6opaTopHOi mocymoi. OcTaTKM peakTHBOB MM WX pac-
TBOPOB 3allpelllaeTcs BBICBINATE M BBIJIMBATE 00pPaTHO
B MCXOJHBII COCY.

11. ITociie HpaKTHYECKOr0 3aHATHA VUALIUECHd JOJIHE
HBEI cIaTh 000OpyHOBaHHWE M PEaKTHUBHl YUWUTENI WUJIHN Jia-
6opaHTy.

12. Ilo oxonHuyanuu paboTbl HEODXOAUMO IPHUBECTH
pabodee MecTO B IIOPAAOK M THIATEILHO BBIMBITH PYKH
C MBLJIOM.




s paboTel ¢ obimagalIIMMHA HENPHUATHBIMHM 3alaxaMM WJIW BpeJHBIMH Bele-
CTBAMU MpefHA3HAUEH GblmAMCHOU wrag (puc. 16). 3amurHble OUKU IMpeHA3HA-
yeHBl 1A paboThl ¢ BellleCTBAMM, KOTOpPbIe MOTYT TpaBMHpoBaTh riasa (puc. 17).

Harpesanwe. IIpu HarpeBaHMM NPOOHPKY Aep:KaT CIEMUATBHBIM [JeprKaTesIeM
(puc. 18).

O6BEM KUJKOCTH B HArpeBaeMON IPOOMPKE AOJKEH COCTABIATHL He Goseel/y eé
00béMa. 3allOMHUTE, YTO IIPOOUPKY HAJO YAEepP:KHUBATE B BepPXHEH 4acTH IJaMeHH —
TamM HamboJsiee BeICOKad Temmneparypa. lIpobupry mep
JKUTEe HAKJOHHO, moj yriom 30—45° ¥ moBepxHOCTH
crona. OTBepcTHe AONKHO OBITH HAIPABJIEHO B CTOPO
HY OT cebDsA M OT coceleil Ha ciydail BeIOpoca KHIKO-
cTH u3 Hpobupku. B Hadale HarpeBaHHA HPOOHPKY

»
HECKOJIbKO pa3 MporpeiTe 1o BCell IJWHE, 3aTeM Ha
rpeBaiiTe eé cojep:kumoe. Ecim B npobupke ecThb oca-
nok, 6yabTe 0cODEHHO BHUMATENBHBI: HUMKHIOW YacCTh
\

3-15509C )
2-520°C

1-300°C

IpoOMPKH HAJO0 BCE BpeMs BCTPAXHBATH JJIA IepeMe
IMUBAHUA.

Ecnam BBl HarpeBaere IpPOOMPKY € TIa300TBOILHOIM
TpyOKOM, MO KOTOPOHW ra3 BBIXOJUT B PAacTBOP, Ba)-
HO He JONYCTHThL 3acachblBaHWA pacTBOpa B Harpesae-
My TpobupKy. I[1oaTOMy BBIHBTE KOHEI[ ra300TBOJHOM
TPYOKN M3 pacTBOpa M 3aTeM 3aKOHYWTEe HArpeBaHWE.  puc 15, [azopas ropenka

IIpogedume Hazpesanue pacmeopa noOBAPEHHOl
CcoaU.

Hamenpuenne m cMemmuBaHwe. (A W3MeIbUeHHA
HEKDYIIHBIX KYCOYKOB BeIleCTBA C TBEPJOCTBI0 MEHE
mie TBépmocTH (dapdopa B XuMHUYecKHX jgabopaTopuax
npumensaoT daphopossie crynku (puc. 19). Ilpu pac
TAPAaHMHA CHUJIBHO HAa’KMMaTh INEeCTHKOM He HYKHO.

CMmernuBas TBEPALIE BelllecTBa, pacTHpaiTe HX
B CTYyIKe BMecTe. XOPOIIero CMeIIHBaHWA MOMKHO IO
CTUYb, €CJIH BelllecCTBA CHAYAJA BBICYIIAThL U H3MENb-
YUTE.

C nomowsby cCMynkKu u necmuKa usamenviume Kiy
couex mena 0na 636ecu, HeodxXo0uMoll npu 6blnoaHe-
HUU PuabmposaHus.

dunsTpoBanne. PUIbTPOBAHUE CIYIKHAT IJIA OTAE
JeHUA TBEPIBIX BEINEecCTB 0T :KuArocrteil. JHumaxocTs,
npourejmas depe3 (GuabTP, HasblBaeTcs «(UILTPAT». N
PuUIbTPEl M3TOTABJIMBAIOT M3 CIEIHAJILHOH OymMarmu.

l'oroBble PUALTPEI — Kpyru (PUIBTPOBAJIBHON Oy
maru. IlopmcTocTh Takux (PUIBTPOB OIPERENAIOT IIO
IBETY YIIAKOBOYHOMN JIEHTHI:

* PO30Bas MM YEpHAA JeHTa — KPYIHOIIOPHCTHIE
(OUIbTPEI;

* Dejas JeHTa — Oymara cpegHeil TPOHUIAaeMOCTH;

e CHHsA JIeHTAa — ILIOTHBIEe (DMJIBTPHI, IIpeJHA3HA-
YeHHBIE AJA (PUIBTPOBAHMUA MEJK03ePHUCTHIX OCAJKOB.

Puc. 16. BoitaxHon wkad

Puc. 17. 3almTHbIE O4KK




Puc. 18. OepxaTtens ans npoGupok Puc. 19. Crynka ¢ nectukom

Hna uiabTpoBaHHA HMCIONB3VIOT BOpoHKH (puc. 20). Pasmep duiabrpa moixeH
OBITH TAKWUM, 4TOOBI OH HE AOXOAWJ J0 Kpas BOPOHKH Ha H—T mMm. BopoHKY yKpernuTte
B KOJIbIIE LITATHUBRA, I10]] HEE IOCTABLTE CKJIAHKY-IpHEMHHUK., CiiuBHAA TPyOKa BOPOHKU
JOJIKHA KacaTbCA CTeHKHM CKJIASHKU-TIPUEMHMUKA. ['OTOBBIN (DHIBTP CIOMKHUTE B UeThIpe
pasa ¥ BCTABbBTE B BOPOHKY; (DMJIBTDP HOJIKEH MJIOTHO HPUJIEraTh K HeH. YJIOMKeHHBIH
B BOPOHKY (hUJIBTP CMOYHUTE BOJOM WU KUIKOCTLIO, KOTOPYIO Oyiaere (hHUILTPOBATD.

ITpuzomosvme 63eecv mena 6 eode. [Jina amozo nomecmume 6 cmakaH paree
UsMenb4éHHbliL nopowox meaa u dobasvme 20—30 man 600vi. Pasmewaiime nony
YeHHYIO CMeCb CMEeKIAHHOU NAJ0YKOU C Pe3UHO0BbIM HAKOHEYHUKOM.

Ilposedume unvmpoeanue noryweHHou 63eecu. Ileped gurvmposanuem
gzboamaiime codeprucumoe cmarkarHa. Haausaitme xwudxocmv 6 B0pPOHKY ¢ (Puab
mpom, Hanpaenis HudKocms Ha CMmeHKU 60poHKu. MoxcHo nepenusams HudKocmy
npu nomMouwju CMeKAAHHOW naroiku. I[aa amozo nano4Ky NPpuioIcume K cmaKaHy,
6 Komopom Haxodumcsa xHudkocms ¢ ocadkom. Jalime pacmeopy cmerxams no na
JOYKe, Hanpasnsis NOmoK He 6 UeHmp guibvmpa, a Ha 00KO08YH CMOPOHY, 4IMo0bL
usbexcams paspvléa (uabmpa 6 UeHmpe.

VpoBeHb KHUAKOCTH B (DUIILTPE He J0JIXKeH J0XOJIUTh J0 ero kpas Ha 5—10 mmM.

BapemmnBanmne. B mKoabHONW s1abopaTOPMM HCHOJBL3YIOTCA pBhIYasKHBIE W 2JIEK
TpOHHBIe Bechbl. IIpM B3BeMIMBAHWM CBLINYUYNX MaTepHaJoB B ofe UaIIKM pPBIYAMK-
HbIX BECOB YKJIaJbIBAIOT OJMHAKOBBLIE JIMCTOUKHM OyMaru, Hanpumep (PUIbBTPHI WA
OJlMHAKOBBIE TI0 pasMepy KYCOUKHM KaJbKH. 3aTeM ITPOBEPAIOT HACTPOHKY (peryiam-

POBKY) BecoB, O00MBasfCh YCTAHOBKHM CTDPENKU Ha HYyJe-
I ™\ BOH OTMeTKe IIKAaJbl, OTpbIBaA WM nobaBiaas HeDOJIb-
mue Kycouku Oymaru. Ilocioe aToro momemaroT Ha OJHY
YaIIKy BeCOB pPa3HOBEChI HYKHOWM MAaCChI, a HA APYIYIO
OCTODPOSKHO IIIIaTeJieM HACBLIIAIOT BeIecTBO, N00HMBAsACH
YDAaBHOBEIIMBAHUA dYAaIlleK BecoB. IIpH HCIOJb30BAHUH
9JIEKTPOHHBIX BECOB Ha IIaT(GoOpMy KJIaLyT JHCTOK Oy-
Maru m oOHYJIAIOT IMOKAa3aHWs BeCOB. 3aTeM HACHIIAIOT
H3MepsAeMOe BeIlecTBO.

Ecim Hajo B3BeCUTH pacTBOpP, Ha IIaT(GOpPMYy 2JeK-
TPOHHBIX BECOB CTABAT IIYyCTOH cTaKaH, MOKAa3aHWs BECOB
006HYJIAIOT, a 3aTeM B CTAKAH HAJNUBAKT HEOOXOAUMYIO
Maccy pacTBopa.

\ J Bssecome 5 ¢ nosapenHoll conu, pacmeopume eé &
20 man 600b. u uzmepbme maccy pacmeopa (npu Hau-
Puc. 20. KoHycHas BOpOHKA YUl IACKMPOHHLLX 6ECOE ).




IIpakTnueckas padora 2
HABJIIOJIEHUE 3A TOPAIIIEN CBEYOU

B 3ameuatenbHow kHure M. Qapagess «Wctopus cBeun» ecTb cTpouku: «Pac-
CMOTPEHHE (PUIMYECKMX ABNEHUW, NMPOUCXOAALMX MNPU FOPEHUU CBEYW, npea-
cTasnsier cobOW cambli LWIMPOKHUK MyTb, KOTOPbIM MOXXHO MOLONTH K WM3YYEHMIO
€CTeCTBO3HaHUsA... 51 cobupalocb U3NOXKUTb BaM... Psf CBEAEHWH MO XWMWM, KO-
TOpble MOXXHO W3B/IeYb U3 FOpPSLLEN CBEeYU».

Kakue sBneHus Bbl Oyaete M3ydaTb NP BbINONHEHWM 3TOM MPAKTUHECKOW pa-
60TbI?

Onvuim 1. PusuneckKue A61eHUA NPU 20PEHUL CEEHU

BospmuTe Hebombmylo napa)MHOBYIO cBedy (MOMKHO
HMCII0JIb30BATHL OrapOK CBeYM), 3a’KruTe CIUYKY M, Harpe
Basg C eé IOMOIIbI0 HMKHHUI KOHEIl CBeUM, NPHUKpPenuTe ee
K KaelbHOH IIJIUTKE HJIH KYCOUYKY CTeKJa. SaKIATe CBeUY
(puc. 21). OOparurTe BHUMAHHE HA TO, 4YTO Hapadg)uH BO-
Kpyr (pUTHIA HadWHaeT MJIABUThCA, 00pas3yaA HebOOILIIyIO
ay:xuny. Kakoe saBaenme mnpoumexomutr? Yepes HexKoTOpoe
BpeMA JIYKHILA HNepeloIHAeTCs, KUAKNH napa(uH crekaer
o KpasM cBedd, o0pasys IIPH 3aCThIBAHUHN IPHUYYIJIHBEIE
norékn. Kakoe sBlleHUe HPOUCXOIUT?

Onvum 2. Cmpoenue naamenu ceéevu

ITpoTKHMTE A3BIYOK ILIAMEHH CBEUYH CIIMYKOH, Jep:ka eé
3a roJoBKY. Hepes JBe CeKyH/bl BbIHbTE CIUYKY M3 ILIamMe  Puc. 21. MNMnams cee4n
HM ® obpaTmTe BHMMaHWe HA TO, KaKWe €€ JacTw obyriam-
JIUCh. CJIEJIEIﬁTE BBIBOJ, O CTPOEHHM IJaMeHH CBedHd M COOTBEeTCTBEHHO O IIpaBHJIax
HarpeBaHUA IIPH BLIMOJHEHUH XUMUYECKOT'0 SKCHepUMeHTa. 3apucyiiTe B TeTpamgm
CTpOeHHe IJaMeHH W HOAIHUININATEe ero 4YacTH.

Onwvem 3. Obnapyncenue npodyKmoé 20peHus napauua u 61UAHUE 603
dyxa Ha zopeHue céequ

BosbMuTEe IMHIETOM KycOYeK CTeKJia HWJIH OCKOJOK (hapdopoBOil IOCYyAbI, BHE
CHTE ero B CBETAINYIOCH 30HY IJIaMeHHM CBeYM M IMOAEP:KHUTe ero TaM HECKOJbKO
cexyHa. IlocMoTpuTe Ha HOBEpPXHOCTH cTekJa MK (apdopa. O6BACHUTE, YTO TaM
IMOABMUJIIOCH.

Cyxoii, sxejlaTeJbHO OXJAaKAEHHBIA (HO He 3al0OTeBIINil) CTeK/JIAHHBIN CcTaKaH I10-
Jep;KuTe HajJ IMJIaMeHeM CcBedH g0 samoreBaHws. O0bsAcHUTe HaOIOJaeMoe ABJICHUE.

HakpoiiTe ropsiqyio cBedy CTeKJAHHLBIM crTakaHom. Uro Habmwomaere? Ilouemy
noracja cseuya?

Ilpu ropeHnu cBeum 00pasylOTCA HE TOJBKO Caka W BOJA, HO TAKIKe W YIJIeKHe
Jgbelil raz. Kak ero moxHo pacoosHats? ([las oTrBera Ha BOIIPOC HCHOOJL3YHATE 3HAHMSI
N3 Kypca OMOJOTrMH W pPas3jnYyHbIe MCTOYHWUKHN WH(MOPMAIIHH.)

JomonaurtensHoe 3amanue. IloaroroBeTe coobijeHWe W IIpPE3eHTAWIO II0 TeMe
«CBeun, ux Kiaaccu()hUKAIUA U POJIb B KHU3HU UYEJOBEKA».




S 4. ®PU3NYECKUE SBJIEHUS —
OCHOBA PA3JAEJIEHUSA CMECEU
B XUMUU

alKamoe BELECTBO XapaKTepu3yetca WHOouBUAYasibHbIMH CBOWCTBaMM. CoxpaHs-
-

OTCA N4 3TW CBOMCTBA B CMeCsAX?

MaTepHaJIOB Ha OCHOBE YHCTBIX BeIecTB Tropa3ao MeHbIle, YeM MaTepuanos
n3 cmeceii. M3 umMCcTBIX BellecTB, HaOpUMep, M3TOTABIHUBAIOT MeAHbIE MIPOBOAA,
KpEeMHHUEBLIE COJIHEUHbIe Haraped W HPOIECCOPbl KOMIBIOTEDOB.

YUCTBIMHA HAZBIBAIOT BeliecTBa, KOTOpPLIe NOYTH He coepiartT HpHMBCEﬁ.

CmMmecu BellecTB (HJIH ROMHOBHILHH) B KadeCTBe MaTepHajJoB MCIIOJb3YIOTCA HeHM3Me
PHMO HaIlle. HH,[[HBH,E{Y&JIBHBIE BellleCTEAa B HHX Ha3bIBAKOT KOMIIOHEHTaMH. ITo BHeIm-
HHM, T. €. BU3YVaAJIbHBIM, IIPDH3HAKaAM pPasjuvalOT 'OMOT€HHBIE H TeTepPOTeHHBIEe CMEeCH.

B romMoreHHBIX CMecHIX TpaHHUIBI pasjgejia MeXaAy dYacTuiaMad KOMIIOHEHTOB
He BHUIHBI HE TOJbBKO HEBOOPVKEHHBLIM TIJIA30M, HO JAayKe MOJ MHUKPOCKOIIOM.

Hamnpumep, Heib3s pasiuuYATh YACTUILLI Ta30B, BXOAAIUX B COCTAB BO3AYXA,
UM KOMIIOHEeHTbI CHHPTOBOIUI HACTOMKHN Hoga.

B reTeporeHHbIX CMecCAX 4YacTHIbl KOMIIOHEHTOB MOMHO 3aMeTHUTb HeBOOpY}RéH
HBIM riazom. K Takum cMecdAM, HallpuMep, OTHOCATCA I'OpHBIe IIOPOABLI, CTHpPaJlbHBIE
IIOPOIIKH, CTPOHTEJIBHEIE CMeECH.

IlpuBenéHHEBIe TPHEMEPLI HO3BOJAT NPEAJIOMKHTL KaaccH(PHKaAIMIO cMmeceil, ocHO
BaHHYIO Ha HMX arperaTHoM COCTOSHHH.

PasnuuaroT TBEépabie, SKHUIKHE W ra3oo0pasHbIe CMeCH.

R 'I‘Bép,[l,’hl'M reTeporeHHbIM CMeCsM MOMHO OTHeCTH T'OpHBIe MOPOAbl, KOMIIOHEHTaMH
KOTOPBIX ABJIAITCA MHHEpAaJbl, HAOpUMep rpasHuT (OT Jjar. granum — 3epHO0).

JNNaGopaTtopHbi onbIT 3

PaccmoTpute nog Nynol Kycodek rpaHuTa. Bbl yBUMAWTE OCHOBHBLIE KOMMOHEHTLI 3TOr0
MUHepana: Keapy, cniogy v nonesoi wnar. OnuwnTe mx.

K TBépABIM TOMOTEHHBIM CMECAM CJEAYET OTHECTH OOJBIIMHCTBO CILIABOB, B TOM
qucJe U I0BeJHPHBIe, B KOTOPBIX CcOAep:KaHHe OCHOBHOI'O MeTaJlja, HaopuMep 30J0-
Ta, 0003HAYEHO C MMOMOIILIO CHeIHalTbHON IPOOEI.

ITpuroroBUM HCKYCCTBEHHVIO I'eTE€POTeHHYI0 TBEPAYIO CMECh.

JlaGopaTtopHbii onbIiT 4

Ha nuct 6ymaryn nomectute Linartenem rnopoLioK Cepbl U XeneaHble ornuaku (B cCoOOTHO-
WweHun npumepHo 1: 2) 1 TwaTenbHo nepemeLllanTe CTekIaHHOW nano4vkon. PaccmoTtpuTe
MONYYEHHYIO CMECb HEBOOPYXKEHHbLIM r1a30M W nog, Jynoil. Kakol BbIBOL, O CBOMCTBAax
KOMMOHEHTOB CMEecW Bbl MOXeTe caenatb?

MonoBuHY Nony4eHHOW CMECK BbIChINbTE B CTakaH ¢ BOOOW. BTOpylo MonoBuHY HakpowuTe
nuctom Bymaru M nogHecuTe K Hemy marHuT. YTto Habniogaete?




HerpynHo camenaTs BBIBOA O TOM, YTO B IIPUTOTOBJIEHHOM CMeCH MHANBHAYAJIbHBIE
cBOicTBA Kese3a (CIMOCOOHOCThP HAMATHHUIMBATHCA) M cephl (crmocobHOCTH (JI0THPO
BaTh — ILJIaBaTh Ha IIOBEPXHOCTH BOABI M3-3a HECMAYMBAEMOCTH) COXPAHSAIOTCH, I10-
9TOMY HX CMECh JIETKO pPasfeluTh.

K KuAKMM cMecAM OTHOCHTCA BOJA MOpeid M oKeaHOB. Umcras MopcKas Boja
ABIIAETCA IOMOTeHHOH CMecChi0, a TOUHee, pacTBopom coJjieit B Boge. CoJIéHBIN BKYC
MOPCKOH BOJe IPHAAET XJOPHJ] HATPHUA, a IFOPLKOBATHEI — coiM Marsusa. Ecianm
B MOPCKOH BOJEe COIEpPIKHUTCA B3BeCh YACTHI[ IOYBLI, TO BOJA fABIAETCA IeTEPOreH
HOH JKHJIKOWN CMECBIO.

B Meaunuee HCIONB3yeTcA OYHNIeHHAd OT HpUMeceil BOJa KaK pPaCTBOPHUTENb
JJIA TIPHATOTOBJEHUS JEeKapCcTBeHHBEIX (opM m ana mEbeknuid. OgEEM B3 crocoboB
MOJIYyYeHUSA TAKOM BOABI ABIAETCA AHCTWLIANHA, UJINA IIeperoHkKa, a IoTOMY TaKyio
BOAY HA3BIBAOT dJucmuJiuposarHoit. KpoMe MeZWIIMHBI, OHA IIHPOKO IIPHMEHIET
cA B XUMHYECKHX J1ab0opaTopHAX A OPUTOTOBJIEHHS PACTBOPOB OIIPEAEJIEHHOTO CO-
cTaBsa.

Yro6bl NO3HAKOMHTBCA C AUCTHUJIAIMEH, obOpaTmMcA K SKCIEepHUMeHTY. YcTa
HOBKAa A J1ab0paTOpPHOro IOJyYeHUs ANUCTUIINPOBAaHHOII Bojwl (puc. 22) cocrout
U3 nepezoHHOU KOMOb. (B HeE HAJIUBAIOT BOJAY, KOTOPYIO HEOOXOJAMMO OUYUCTHUTEH), CO
eTuHEHHOHN ¢ xonodunvHukom. Tar HA3BIBAIOT UACTh YCTAHOBKH, B KOTOpPOi o6pasy-
OIIyecs NPH KHUIEHWM B [I€PEeroHHOW KoJbe mapbl BOJBI OXJIAKIAITCH, KOHIEHCH-
PYIOTCSA B KalleJlbKHM U CTEKAT B NPpuémHuk (CTakaH UIu KoJoy).

K xmpaxuM cvecaM oTHocHTcs He(Th. Ecam B Hell HeT YacTHIL TBEPALIX BEIECTB,
He()Th MOYKHO CYHUTATH NOMOI'€HHOH CMEChIO, M3 KOTOPOH IOJyYalT HeobXoJguMmbie
COBPEMEHHOMY HHAYCTPHAJILHOMY 00IIecTBY He(TeIPOLYKThI.

MeperoxHHas

«Pyballka»
xonogunbHWKa

MpuémHuk

Puc. 22. JlabopatopHas ycTtaHOBKa ANs1 NEepPeroHkn XWAKocTen




K rasooﬁpasnml\m cMecAM OTHOCHTCHA, HallpHMep, BO3AVX, COCTOHDII’Iﬁ Hn3 asora,
KHCJI0poJaa, 0JaropofHBIX Tas30oB M APYrAX KOMIOHEHTOB. Bce razoofpasHble cMecH

I'OMOT'eHHBI.

Kpome meperoHkH, CYIIECTBYIOT APYrue CIoco0BI pasjeJIeHHus cMeceil, OCHOBaH
Hble HAa MHAWBHIVAJLHBIX (U3NUECKUX CBOMCTBAX MX KOMIOHeHTOB. IloszHaKoMUMCA

C HEeKOTOPBEIMH criocobaMu.

B caxapHbi# necok nonanu 4YacTtuubl nousbl (FMHbI U pedyHoro necka). Kak no-
IYy4UTb M3 ITOM CMECH YMUCTbiM caxap?

Puc. 23. PaspneneHve Opyx
HECMELLMBAIOLLMXCA XWUOKOCTEn
C NMOMOLLBID OENUTENbHON BOPOHKMW

Puc. 24. Oobbida conv M3 MOPCKOW BOAb!
NyTEM BbiNapyMBaHWSa BNarvn Ha COJMHUE

C moMOINbIO JIYObI JErKO Pas3iuduTh
KpPHCTA/LIBI caxapa M pedyHoro mnecka. Boa-
MOKHO, HEKOTOPBEIE W3 Bac IPEIJIOIKAT HC-
TOJIB30BATH JIJIA OTJAeJIeHHA TaKUX KPHUCTaJI-
JIOB IIMHIIET, HO BpPeMsd, KOTOpoe IIoTpedyercs
OJIs 9TOTr0, OyAeT 3HAYHUTEJILHO DONBINE, UeM
HYXHO 0bL7IO 30JYILKe AJA TOro, 4YT00bI BhI-
OpaTe M3 MeEIIKa W OTJAEJHUTHL TEeMHBIe 000LI
oT cBeTJbIX. lla W OT wacTum IIMHBLI TaKHM
cnocoboM He M30aBUTHLCH.

Menkmne wacTHIBl TJIWHBI W3 MYTHOTO
pacTBopa MOT'YT OCeCTh, HO AJIA 3TOT0 IIOTPE
Oyerca 3HAYHUTENbHOE BpeMdA. UTo0BI YCKO-
PHUTH IIPOIlECC, HCIIOJIL3VIOT METOJ (PHIBT-
poBanus. Jlaboparopuble DyMarkHble (DUIb-
TPphl NPOW3BOAAT Ha OCHOBE CIIeIHaJIbHOH
nopuctToil Gymaru, KOTOPYyIO, KAk BBl 3Ha
ere, HaA3BIBAIOT (PUILTPOBaNbHOW. YacTH-
bl IIOYBBI (MIECKA M TJIMHLI) HE HPOXOIAT
yepe3 MHOpbl OyMarm W OCTAIOTCSA Ha HE.
Ilpospaunsblii pacTBop caxapa (¢Quavmpam)
cBoOOJTHO mTpocauynBaeTca dYepesd (HIBLTP.
Caxap M3 HEro MOYKHO BBIJEJIUTH METO
JIOM BBINAPHMBAHUA ITOJYYEHHOTO pacTBOpa.
C 2TOH IEeNbI0 HMCHOJNL3VIOT CHeIlHalbHbIe
(hapdopoBble YALIKHA.

CMmech BOAbI W He(MTEIPOLYKTOB JIETKO
pPasgeuTh OTCTAMBAHHMEM C IIOMOIIBIO OCO-
6oro mpubopa — dJdenumenvHoOill BOPOHKU
(puc. 23). Boga, kak Gosee TaKémas KU
KOCTb, coDepércs BHHU3Y, a He(TernpomykKT
obpasyer BepxHHH cioil. OTKpPEIB KpaH
BOPOHKHM, MOXHO JIETKO CIHATH BOAY, a 3a-
TeM, 3aKpPBIB M CHOBAa OTKPBIB €ro, CJIHThH
He)TEIPOAYKT.

AHaJIOTMYHO MOXKHO pasfelnTb CMech
BOJIBI U PACTUTEIBHOTO MACJA.




PaccMoTpeHHEIe BBhIIIe cIloco0bI pasfeNleHusas cMe-
ceil Ha OTHe/IbHbIe KOMIIOHEHTHI MJIM TPYIIIbI CXOMI-
HBIX KOMIIOHEHTOB IIMMPOKO HCIOJL3YIOTCA B Jiabopa-
TOPUU, HA OPOU3BOJACTBE, B OBITY.

BeimapuBanme — OCHOBa coJeo0BIYHM M3 KOHIIEH-
TPUPOBAHHBIX PACTBOPOB COJIAHBIX 03E€p — pPACCOJIOB
(puc. 24). Bepera oTHX 03€p HOpeACTABIAIOT coO0i
NPUPOAHLIE YAIM [JfA BblIapuUBaHUsA. B ponu HaArpe
BaTesJsI TaKOW NPUPOJHON YCTAHOBKM JJIs BhIIapHUBa-
HHUS BBICTYIIAET COJIHIE. 3a CUET COJIHeYHON SHepruu
BOJla HCHapAeTCs, a COJb KPHUCTANLINU3YeTCH.

PunbTpoBaHMe TAKMKEe PACIPOCTPAHEHO B IMPUPO-
e, B MIPOMBIIIJIEHHOCTA W OBITY.

Bogonporogayio BoAy (hUIBTPYIOT uepes CJoil uur
CTOTO TIeCKa Ha BOJOOYMCTHBIX CTaHIMUAX. JlomosrHn-
TeJbHO C STOM IEJbI0 A0MAa YacTO HCIOJB3VIOT OBITO-
Bble (pHUIBTPEI. BHoJOrMUeCKUME (DPHJIBTPAMHA, «IIOPHI»
KOTOPBIX IPOIIyCKAIOT HeoOXOoAUMBbIe JJIs HOPMAaJbHOM
JKU3HeIesTeJIbHOCTH BeIllecTBa U 3aJIeP/KHMBAIOT BpeJr
HbIe, ABJIAITCA KJIETOUYHbIE MEeMOpPaHbI, CTEHKH Opra-
HOB KeJIVIOYHO-KHUIIIeYHOr0 TPAKTAa.

PuIsTPOBAaTh MOJKHO HE TOJBKO JKHAKHe TreTe-
porenHble cMecHu, HO U Boanyx. Tak, Hanpumep, O4u-
Ial0T C MOMOINbI0 OYMaKHBIX HUJAN TKAHEBBIX (DHIb-
TPOE BO3AYX B MOMEIIEHUAX IMIPU HCIOJIb30BAHUU
nbLIecoca.

Ouucrka Bo3jayxa (DUIBTPOBAHUEM IIMPOKO MpU-
MeHAeTcA W B MegunuHe. MeAUOWHCKAE MacKH YacTo
HCIONB3YIOTCA B HepHoj »srnuaeMuii. Takue MacKwu
obsA3aTeIbHO HAJeBalOT Bpadu, M B IEpBYIO oue
penbs Xupypru Bo Bpemsa omnepanuu (puc. 25). Crpo-
UTeNbHbIe W NOPOKHBIE pabouMe 3aIUIAIOT JErKue
OT TBIJIM € HOMOIIBIO CHEIHAJbHBEIX (DHJILTPYIOITAX
ycrpoiicts — pecnuparopos (puc. 26).

Emé ogme crrocob paspeneHusa cMeceil (B ToM umcie
rasoBbIX) HAa KOMIIOHEHTHI, a TaKyKe UX pacllo3HaBa
HUsT — Xpomatorpacgmus (ot rped. chromatos — IBeT
u grapho — nuiny) — OTKPBIT PYCCKUM OGUOXUMHUKOM
Mnxannom CeménoBmuem IIBerom. IToT criocob ocHO
BaH HA Pas/IMYUU CKOPOCTHU IepeMeleHua KOMIIOHeH-
TOB PACTBOPEHHON CMeCH B CJIOe HEKOTODLIX BeIecTB
U MaTepuasioB, Hanmpumep O6ymaru (GymMaskHas xpoma-
Torpadus).

IlpoBeném sxcmepuMeHT. B crakaH HaJIBEM CJIOi
CIIMPTA WM pacTBopa yKcycHo# kKuciors! (0,5—1 cm).
Ha paccroaauu 2 cM OT y3KOro Kpas OyMaKHOU mo-
JIOCKHM ITHUPHHOH 1 ¢M, BBIpe3aHHOH U3 (PHUIBTPOBAJIDL-
HOU OyMaru, HaHecéM TOUYKY 4YE€pHBIM (aomMacTepoM.

Puc. 25. MeguuuHckaa macka

Puc. 26. Pecnupatop,
NpUMeEHSAEMbIN ONa 3aluThl

opraHoOE AblXaHWA

Muxaun CeméHosudy LiBeT

(1872—1919)




Onycrum mosaocky 6Oymarm B cTakaH CcO CIMPTOM TaK, 4TOOLI KOHeIN, ¢ HaHECEH-
HOM TOYKOH KacajcA AHa crakaHa. HaOmiogaem pasfgesieHHMe KPACAIHUX BeIecTB
duiomacTepa.

-~

Yucrtble BewecTea u cmecu. foMmoreHHble U reTteporeHHble cmecwn. Auc-
TUNNAUMSA, UK Neperolka. PunstpoeaHue. BoinapueaHune. OTcTramBaHue.
Xpomarorpadpwua

| MposepkTe CBOM 3HAHNSA

1. Kakme Tunbl cMecel pasnvyalT M0 arperatHoOMy COCTOAHWIO 06pasyilolmx ux Be-
wecTte?

2. Mepeyncnute cnocobbl pasgeneHuss cmecer. Kakuwe CBOWCTBA KOMMOHEHTOB nexart
B OCHOBE Kaxpaoro crnocoba?

3. HazoBute kak moxHO Bonblue BbiToBbIX NPpMBOPOB W NMpucnocobneHwia, oencTene Ko -
TOPbIX OCHOBAHO HAa OOHOM W3 cnocobOoB pa3geneHusi cMecen.

4. Ha HagrpoBHOW navTe OOHOr0 W3 OTEYECTBEHHbIX YYEHbIX BbiCEYeHbl cnosa: «Emy
OblNI0 JaHO OTKPbITh XpoMarorpacduio, pasnensaiollyio Monekynbl, 00beauHSAIoLWLYI0 Mo -
nenr». Kto atoT y4€HbIN?

)

5. MpoBeguTe OOMALLIHWIA 3KCNepuMeHT, cobnmopgaa TexHuky 6e3onacHocTu. Ykpenute
B MOACBEYHMKaxX cBe4yn Hebonblworo guameTtpa M3 Bocka M napadwHa U 0OQHOBPEMEHHO
nogoxrute mux. Habnwopainte 3a ropeHvem csedvei. MNocTpoiTe rpadukn 3aBUCUMOCTU
nnasneHus ceedveil ot sBpemeHu. lMpepnoxute tabnuuy «CpaBHEHWE MNPOLLECCOB rOpeHus
cBeYei n3 napadpuHa U Bocka» W 3anoNHuTe eé. Obcyaute pesynbTatel paboTel B KNacce.
6. MNpepnoxute cnocobbl pasgeneHus cnefylowmx CMeceir: a) XenesHole U MefHble
cTpyxkun; 6) necok W ApeBecHble ONuiku; B) GEH3WMH W BoAa; r) pacTBOpP 3TUNOBOrO
cnvpTa B BOZE.

7. Ctapateny OTOENsIOT 30/0TO OT MYCTOW nopoab!, B36anTeiBas rpyHT B BOOE W CIU -
Bas MYTHYIO XWOKOCTb C 0cafka. Tak MNosiBUIOCh BbIPaXEHWE «MbITb 30710TO». Ha kakom
CBOWCTBE 30/10TOr0 rNecka OCHOBAHO ero OTAEeNeHWe OT NyCTOW Nopogbl?

8. YcraHoBuTe nocnegoBatenbHOCTb MNPOBEAEHWS onepauvii anst pasfgeneHusi cMecum
pe4yHoro necka, MopoLlka cepbl W MNOBapeHHOW conu: (GpUNLTpoBaHWE, pPacTBOpPeHWe B
Boae, ¢GnoTUpoBaHWe, BbiNapuBaHWe, OTCTauBaHUe.

{

9. OnpenenuTe, KakMe CMeCW SABNAIOTCH reTeporeHHbIMW, a Kakue — TrOMOreHHbIMU:
a) NpupogHbli ras; 6) Monoko; B) Mopckas Boga; r) 3ybHas nacTa; A) CTUpanbHbIA no -
POLLIOK.

. J

Ucnonb3yite JOMNONHUTENbHYIO UHPOPpMaLUIO

10. B nepwog anuoemun 3aboneeaHusi, nepefalollerocs BO3AyLIHO-KanenbHbiM MyTEM,
Bpa4yM pPekoMeHayloT HOCUTb MeOUUUHCKME MAcku. ApPrymMeHTUPYWATE, C KakoW Lenbio 3To
penaetca. Kakne npaswna Heobxopgumo cobniogaTs MPU MCMONb30BaHWM Takux Macok?
11. MopagroToBsTe coobuieHWe no oaHoit M3 Tem: a) «Kpacku B pykax XyOoXHuka»;
6) «3HamMeHuTble napdglomMepbl».




IIpakTnueckas padora 3
AHAJIN3 IMOYBbI

M3 kypca cusnueckor reorpadmMyd Bbl 3HAETe, OT Yero 3aBWUCWT MNJIOAOPOAME
noysbl. lNo4ysa sABNAETCS WHAOMBWMAYa/bHbIM BELLECTBOM W/IM CMeCbio BellecTs?
MNpeanoute CBOW BapuaHTbl UCCNEAOBaHUS NOUYBbI C MOMOLLBIO M3YUYEHHbIX CMo-
coboe paspnenenus cmecen. Cpenante oOWMK BbIBOA.

Onoem 1. Mexanuvweckuilli aHALU3 LOUEBL

PaccmoTrpuTe ¢ MOMOIIBI0 YBEIWYUTETHHOTO CTEKJA MM JIYIIBI 00pasel] IMOYBHI.
ChenaiiTe BbIBOJ: MMOYBA ABJAAETCA UHAWBHAVAIBHBLIM BEIIECTBOM WJIH CMEChI Be
mecTB? Ecam BBl pemImiam, 4To IIOYBA — 9TO CMeCh BEIeCTB, OIPEAesSNnTe, K KaKOMY
THUIY CMeceil OHAa OTHOCHUTCS — TOMOTE@HHBIM WMJIN TFeTepOTeHHBIM.

ITomecTuTe B mpoOMpKy wWau KoJabdy mouBy Ha BeicoTy 1—2 cm u jobasbTe
4—5 MJI AUCTHJIIIUPOBAHHOW BOABI. 3aKpoiiTe MpoOHPKY NPOOKOW M TIATeJIBHO
BeTpsaxuBatite B TeueHme 1—2 mua. C momomepio Jymnbl HaOIOAAITe 3a OCAXKAEHH-
eM YacTHIl IT0YBLI M CTPYKTYpPOil ocagka. Onumure U o6'bACHUTe CBOM HaOJIIOAeHUA.

Onvem 2. Ilonyvwenue now6eHHO0zZ0 pACmMeEOpa W ONbLMbL C HUM

Cobepure mpubop ansa ¢uasTpoBanua (puc. 27): BIOKHTEe OyMaskKHBIA (PUIBTP
B BOPOHKY, BAKPEIJIEHHYIO B KOJIbIle IITATHBA, U CMOUYNUTE €TI0 BOJOM.

B xXumMmueckmii crakaH NPOMHUILTPYIiTe MOJYYeHHYIO B IIEPBOM OIILITE CMeCh
MOYBBEI W BOABLI. TBEpABIe HEpPacTBOPMMEIE KOMIIOHEHTHI ITOYBBI OCTAHYTCA Ha (DHIb-
Tpe, a B cTakaHe cobepérca (UIBTPAT — MNPO3PAYHBIA NOYBEHHbLLIL pAcCmMaEop.
WUccnenyiiTe ero.

1. C momouIpbi0 OUOETKH MOMECTHTE HECKOJIBKO KAallejib MOUYBEHHOI'O pacTBOpPa
Ha CTeKJAHHYIO IUJIACTUHKY M, HCIOJNB3Yd THUTeJIbHbIe IIWIIILI, IOJAepP;KHTe eé Hal
miaMeHeM CIHMPTOBKH JI0 IIOJHOTO HclapeHus Boabl. Uro Habmwogaere? O0bacHUTE.

2. HcnelTaiiTe cpefy IMOYBEHHOTO pacTBOpa C IIOMOIIBI0 YHUBEPCAJIbHOW WHAWKa
TopHOM Oymaru. C »Toi LeNIbI0 HA HeE€ IUIEeTKONH HaHecuTe
KaIJio MOYBEHHOTO PacTBOPA W, MCHOJbL3Ys KNy Ha yoa [ )
KOBKe, omnpejenuTe cpeny pacrBopa. CaenaiiTe BBIBOJ: Ka-
KYVI0 — KHCJIYIO, IIeJOYHVI0 UIN HeHTPalbHYI0 — Cpexy
MMeeT ITOJYYeHHBIH BaMH ITOYBEHHBIII pacTBOpP?

3. B ogny npobupkry npmieiite 2—3 MJI AUCTHIIHPO
BAHHOW BOJbI, 4 B IPYIrYI0 — TAKOH Ke 00bEM IIOYBEHHOI'O
pactropa. B kamayio npobupkry nobaBeTe MO OAHOW KAarljie
2 %-HOTO pacTBOpa HmepMaHraHaTa Kanausa. drto Habmaomae
Te? B npobupKe ¢ JUCTHUIJIMPOBAHHON BOJAOM OKpacKa pac-
TBOpA IEpMaHraHATA KaJlud He HU3MeHmIachb. 4To HaBGII0-
ganm B mouBeHHOM pactBope? ChenaiiTe BBIBOJ O HAJTUUYHAU
nepertos (OpraHMYeCKUX BeIlecTB) B IIOYBEHHOM PAacTBO  Pyc. 27. MpuGop ans
pe, ecJiM U3BECTHO, YTO UCUYE3HOBEHME OKDACKHU yKasblBaeT ¢unbTpoBaHus
HA €ro IpPHUCYTCTBUE.

HNonoaaurenasnoe 3aganue. [[pOKOHCYIbTUPYHTECHh V CHEI[HAJIMCTA, KaKad [OYBa
XapaKTepHa [Jis Ballero peruoHa. IIpeaiosKuTe Crocod yJAydIlleHusl €€ IJIOJOPOSUs.




§ 5. ATOMHO-MOJIEKYJISIPHOE
YYEHUE. XUMWYECKUE
DJIEMEHTbBI

HaumeHbluylo cocTaBHyto YacTb 4ero-nMbo HasbisaloT anemMeHToM. Yto npeacrae-
nset cobour Takas coctasHas yactb Bewectsa? OueBUAHO, XUMUUYECKUWA INIEMEHT.
A 4TO Takoe XMMWYEeCKWUW 3nemMeHT?

B XVII B. @pannysckuit yuéasiii [Ieep Taccenaun BBET B HAYKY HOHATUE «MO-
aexkymaa» (ot Jar. moles — mMacca, ¢ YMeHbIINTeNbHBIM cyddurcom — cula), 4To
Oo3HaJYaeT «4Ypes3BBIYATHO MaJeHbKad Macca». Kak BBl yiKe 3HaeTe M3 Kypca (DU3H
KH, BeIecTBa COCTOAT M3 MOJIEKYJI, a Te, B CBOIO O4Yepenb, M3 aTtoMoB. MoseKyis!
BeIIeCTB OTIMYAIOTCA APYI OT Apyra pasMepaMu, Maccoi, CTPOeHUEeM U CBOHCTBAMM.
HecmoTpAa Ha MUKPOCKONHMYECKHE pasMephl (KOHeI MIJVIbI IOCTPOeH M3 MHIJIIHapPIOB
aTOMOB), ATOMEI TOXKe pas3JMJalTcA Maccoii, pazMepaMHu U cTpoeHHeM. B HacrosAllee
BpeMsA mu3BecTHO 118 BHI0OB aTOMOB.

OnpenenéxHbii BUA, atTOMOB Ha3biBAlOT XMMUYECKUM 3JIEMEHTOM.

Kaxaerii xuMuuecKnid 3JIeMeHT HMe-
eT mpu opmbL CyULecmeosamLi: cBoboI-
Hble (HMB0JHMPOBAHHBIE) ATOMBI, IIPOCTLIE
BeIllecTBA MW CJIOJKHBIE BelrecTBa. Ha-
npumep, B artmochepe ConHna XUMH-
YeCKMH dJIeMeHT BOJOPOJ CYIIecTBYeT

& 6 5 B Buae atomoB (puc. 28, a); Comxrame 6o

\ / ~ Jlee yeM HAIOJOBHHY COCTOHT W3 BOJLOPO-

na. Ha 3Bemme e aBa aTroMa BOAOpOIa

Puc. 28. Mopenu: a — atom Bogopoaa,; COENUHAIOTCA B MOJerkyny (puc. 28, 0).

6 — monekyna BOLOPOAA; B — MoseKkyna Takue MOJIEKYJBI IIOCTPOEHBEI OY€Hb MPO-

BOAbI CTO — W3 aTOMOB OJHOTO XHMHYIECKOTO
BJIEeMeHTa.

BewecTBa, koTOphIE 06pa3OBaHbl aToMamMn 04HOro XMMWYECKOro anemeHTa, Ha-
3blBAalOT NMPOCTbIMMA BelWleCTEaAMM.

K HuM oTHOCATCA MeTalJbl, KHCIOPOJ, a30oT, cepa, (ocdop u ap.

OnHaRO aToMbl BOAOpOIa MOI'YT COeJHMHATHCA M C aTOMaMH JPYIUMX XHMMHYeCKHX
aaemMeHTOB. Taxkue MOJIEKYJEBI IIOCTPOEHEI CJIOMHEee, a BellleCTBa, COCTOAIIIMe M3 HHX,
Ha3bIBAIOT CJIOKHBIMU.

BeuwecTea, 06p83088HHbI8 aTOMaMWn Pa3HbIX XMMWYECKUX 3NIEMEHTOB, HA3bIBAKOT
CNOXHbIMW BelwlecTeaMWu.




Hampumep, B MoJieKyJie BOAbI JBa aTO-
Ma BOAOpoOga COeJHHEHBLI C OJHUM aTOMOM
Kkucaopoga (puc. 28, g), mosTomMy Boga —
CJIOYKHOEe BeIllecTBO. CIOKHBIMHA SBJIAIOT
CcA YIVIEKHCJIBIM Iad, MOJEKYJbl KOTOPOTO p
a

COCTOAT M3 ATOMOB YIJIepoJa M KHCJI0PO-
Ja, cepHad KHUCJIOTA, IIOCTPOeHHAA U3 aTo-
MOB BOAOpPOZA, CEphl M KHCJIOpPOZA. Puc. 29. Mogenu Monekyn annoTpornHbIX

W3 msBectHbIx 118 XHUMHYECKHX 3Jle- mogudbukaumii kMcnopopa:
MeHTOB B mpupoge Bcrpedaerca 90. Bwl, a — kucnopop; 6 — 030H
HaBepHOoe, 00paTUINM BHUMAHHE, 4YTO HAa-
3BAHNA XMMHUYECKHX 3JIEMEHTOB YacTO COBIIAJAIOT C HA3BAHUAMM IIPOCTBIX BEIIECTB.
JIOrHYHO TPEeAIIONIOKUATh, YTO B IPHPOJE HPOCTBIX BEIIECTB TOMKE NOJIKHO ObITh 90.
Onuako ato He Tak. MasecrHo Gosee 400 mpocThIX BeIlecTB.

B uém npuunHa Takoro MHoroobpasusi MPOCTbIX BeLecTB?

OxaspIBaeTCs, aTOMBI OJHOT'O XMMHYECKOTO 3JIEMEeHTa MOTYT COeAMHATHCA B pas
Hble MOJIEKYJbl WA KDPHUCTAJLIBI:

* aTOMBI KHCJIOpoZa o6pasyioT KaK ABYXaTOMHBIE MOJIEKYJIBI KHCJIOpPOJa, Tak
U TPEXATOMHBIE MOJEKYJIbl 030Ha (puc. 29);

* ATOMBI Cephl COEQUHANTCA KAK B MOJEKYJIbLI pOMOUYECKOil cepbl, COCTOAIIUE
M3 BOCBMH aTOMOB, TaK M B OOJbIIHE MOJEKYJIBLI NAACMUYeCKOoll cepvl, odpasyeMble
MHOMecTBOM atomMoB (puc. 30);

e aTOMEBI yIiiepoja o0pas3yiloT KaK KPHUCTaJJILl anMai3a U zpaguma, Tak U MoJie-
Kyny @Qyaaepena Cgy, KoTopas coctouT u3 60 aroMoB m HanmoMuHaeT (PyTOOIBHBIN
msaa (puc. 31).

CrnocobHOCTE OOHOMO XMMMYECKOro 3afemMeHTa OﬁpaSOBblBaTb HECKOJIbKO Mpo-
CTbIX BELLECTB Ha3blBalOT annoTponuen, a 3TV BewecTsa — annoTPONHbIMMU
BUAOU3IMEHEHUAMU 1IN MOAUDUKALUAMN.

CpolicTBa aJJOTPONHBIX MOAM(MHAKAIINN OJHOTO XUMWUYECKOTO 3JIEMEHTa pasjind-
vbl. Hampumep, pu 0OBIYHBIX YCJIOBUAX KUCJIOPOJ — ras 0e3 mBeTa W 3araxa, TOr-

Ja Kak 030H — ToJy00oBaTHIA Ta3d ¢ 3alaXxoM CBeKecTH.
4 N
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Puc. 30. Mogenu monekyn cepbl: 8 — poMGuyeckoid; 6 — nnacTU4eckomn




Puc., 31. Mopenn monexkyn annoTponHeix Mogundukaumii yrnepoga: a — anmas; 6 — rpadwur;
B — (ynnepeH

Cll03KHBIX BelllecTB ropaszo OoJbile, yeM IIpocTbiXx — cBbille 100 munnunoHoB!

Kak o0bbsicHUTb Takoe MHoroobpasue CNOXKHbIX BELWECTB, €C/ii 4Yncio obpasy-
IOLLUMX MX XMUMHYECKHUX 3neMeHTOoB pasHo 907

ITomo6HO TOoMy Kak 33 OYKBBI pyccKoro ajdasura 00pasyioT pasJIudyHbIe KOMOH-
HaOUU — JeCATKH ThICAY CJIOB, TAK U M3 XMMHYECKHX 3JeMeHTOB IpHUpoAa U dUe-
JIOBEK CO3JaJHM BCEé MHOroo0bpasye MHpPa BeIecTB.

‘g i

O
& 9°
OO

Monekynsl BOAbI Monekyna
BOofopoaa

Monekyna
Kucnopoaa

—

ATtombl BOgOPOAA
M KMcrnopopaa

b

Puc. 32. Cxema pasnoxeHus
Toka

BOAOLI HA BOOOPOL W KUCNOPOS, NMof OeACTBUEM 3NeKTpUHeckoro




Hsayyenme cocraBa M CTPOEHHUsS BEIECTB IIPHUBEJIO K CO3JAHWUI0 ATOMHO-MOJEe-
rynsapuoro yuenus. OgHO M3 ero MOJOMKEHHUH ONpeIesifdeT CYIIHOCTh XUMHUUYECKUX
peaKIuii: OOHH BeIlecTBa MOTYT IpeBpamaThbcsa B aApyrue. g 9TOTO HYIKHO H3Me
HUTH COYETAHUE ATOMOB B MOJIEKYJIaX, T. €. OCYIIEeCTBUTh XUMHUYECKOe IpeBpalleHue.
CymHOCTE XMMHYECKOH peaKkIMy 3aKJIoJYaeTcd B PaspylIeHHH MOJEKYJ HCXOJHBIX
BelllecTB U 00pasoBaHMH M3 TeX »Ke ATOMOB MOJIEKYJ HOBBIX BemlecTB. Hampumep,
IPY Pas3iIoKeHHH BOJBLI JJIEKTPHYECKHMM TOKOM o00pasyloTcA MOJEeKYJLI BOLOPOAa
n Kuciaopona (puc. 32).

ChopmMynmpyemMm OCHOBHbIE MONOXEHUS aTOMHO-MOJEKYNAPHOrO YYeHWs.

1. BewecTtea coCTOAT U3 MONEKYS, KOTOPbIE HAXoAsTCs B HEnpepbiBHOM OBU -
XeHnn. Monekynbl — 3T0 Menbyailune 4acTulbl BELecTBa, onpeaensiowmne ero
XUMWYECKUE CBOWMCTBA.

2. Monekynbl COCTOAT M3 aTOMOB. ATOMbl — 3TO HaWMEHbLUME XMMWYECKU He -
genvMble 4acTuubl.

3. Mpn xrMmn4ecknx peaxkuusax MONeky/bl UCXOAHbLIX BELLeCTB pa3pylialTcs
[0 aTOMOB, W M3 3TUX aTOMOB 0OpPa3ylOTCA MOJIEKY/bl HOBLIX BELLECTB.

HcTokum aTOMHO-MOJIEKYIAPHOT0 YUYEHHA HYKHO HCKATh B HAJMEKOM IIPOIILIOM.
3a 400 mer mo H. 9. gpeBHerpedeckmne (pmmaocodsl JleBrkunm u JleMOKPHUT BBeJIH IIO
HATHE «aToM». IlyTéM yMO3aK/JIHOUeHUII OHU IPUIILIA K BBIBOAY, UYTO B pe3yjbTa-
Te JeJIeHWs BeIlecTBa Ha YacTH MOYKHO HOJYYATH TAKYI0 MEJbYaWIIyI0 YacTHILY,
nanbHelniee gejieHMe KOTOPOHM OVaeT yiKe HEeBO3MOMK-
HO. I9TH YACTHIHI Ha3BaJlld aTOMaMH, 4YTO O3HAYaeT
«HeJleJINMBbIE » .

XoTA TpeAcTaBIeHNA APEeBHMX TpeKoB 00 aro-
Max W BBITVIAZAT YAWBHUTEIHLHO COBPEMEHHO, WX HE
BernnomuHanu A0 cepenuabl XVIII 8. B 1741 r. Mw
xaun BacunseBuu JloMoHOCOB cdopMyaupoBas oOc-
HOBBI ATOMHO-MOJEKYJIAPHOTO Vy4YeHHsA. YdeHHe 06
aroMax IIOJYYHJIO JaJibHeiIlee pasBATHE B TpyAax
aHrauiicKoro ydéHoro, (usuka u xumura [[:KoHa
HansToHA.

3a GoJsiee yeM ABYXTLICAYEIETHION HCTOPHIO ATOM-
HO-MOJIEKYJIAPHOTO0 VYeHHA NPeACTaBJIeHHT O CTpoe-
HUH BEIIECTB IOCTOAHHO COBEPIIEHCTBOBAJIHCH.

Hanpumep, orkasaioch, 4TO OOJBIIOE YHCIO Be-
IIecTB COCTOMT HEe M3 MOJIeKYJ WJIHM aTOMOB, a H3
uoHo8. DTO TOBapeHHas COJIb, COJA, MepMAaHraHaT
Kanmsa (MapraHioBKa). Ixon JanstoH (1766—1844)

WUOHBI — 3TO NONOXUTENBHO WU OTPULLATENBHO 3aPsKEHHbIE YacTULbl, KOTopbIe
obpasyloTcs M3 atoMOB WX rPynn atoMoB.

Takum ofpasoM, pasJInyalT BellecTBa MOJACKYNLAPHO20 W HEMOJICKYJLAPHO20
cmpoenus (cxema 2).




Cxema 2

BewecTBa
MonekynapHoro HemonekynapHoro
CTPOEHUs CTPOEHNs
CocTtosT U3 monekyn (Bono- CocToAT U3 MHOXeCTBa CoCTOAT U3 NONOXUTENbHbIX
poa, BoAa, yrNekucnblia ras) OAWHaKoBbIX (anmas, rpadur) W OTPULIATENbHBIX NOHOB
WK OTAENbHBIX aTOMOB WNKn pasHblx (KBapL, KOpyHa) (nosapeHHas cofb,
(6naropoaHbie rassi) aromos nepmaHraHar kanus, coaa)

XumMmuyeckme anemeHTol. lMpocTbie U CNOXHbIE BewecTBa. AnnoTponus.
OcCHOBHBIE MOJIOXXEHUSI aTOMHO-MONEKYNAPHOro yyeHus. Motbl

| lMpoeepbre cBOM 3HaHUS

1. daiite onpeneneHne noHATUSA «XMMWYECKWIA anemeHT». CKONbKO XUMUYECKUX 3NeMeH-
TOB U CKOMbKO aTOMOB COAEPXWTCS B MONeKynax kucrnopoga, 030Ha, BOAbI?

2. Ha kakme Tvnbl OenaT BewecTBa No anemMeHTHoMy coctasy? [pneBeguTte no 3—4 npwu -
Mepa Kaxaoro tuna.

3. JainTe onpegeneHue noHATUS «annotponus». Kak ato asneHne obbAcHAET mMHoroob -
pasve NpocTbix BeLecTs?

4. Yto Takoe noH? Chopmynnpyinte nepesoe nonoxeHne aToMHO-MONEKYNSPHOro yYeHus
C Y4ETOM 3TOro NOHATUA.

5. Kak MOXHO 0OBACHWTL TOT (akT, 4TO U3BeCcTHO 118 XUMWUYECKUX 3NeMeHTOB, a Mnpu -
podHble BellecTBa ob6pasoBaHbl Tonbko 90 anemeHTaMn?

MpuMmeHuTe CBOU 3IHAHUNA

6. BcnomHute n3 kypca ¢uaunkun, 4To Takoe BpoyHOBCKOe ABuxeHue u auddysus. O6b-
ACHMTE, KaK 9T\ SIBNEHWs 00Ka3blBalOT PeanbHOCTb CYLLECTBOBAHUS MOMEKYS U WAMo-
CTPVIPYIOT MOJSIOKEHWSI aTOMHO-MONEKYIAPHOMO YHEHWSI.

7. OBbACHWTE MHOroO6Gpa3ne MPOCTLIX WU CAOXKHbLIX BELLECTB.

Ucnonb3yiiTe AONONMHUTENbHYIO MHDOpMaLUIo

8. MoprotoskTe coobuieHne o Bknane M. B. JlomoHocoBa n Ox. [lansToHa B cTaHOBNe-
HWe aToOMHO-MONEeKynapHOora y4eHus.

9. NogroToBeTe coobuweHWe 0 OWONOrMYeckoi POAM 030HA B COXPaHEHUU KU3HU
Ha 3ewmne.




§ 6. 3HAKM XMUMHMNYECKHUX
SJIEMEHTOB. ITEPMOJINYECKAS
TABJMIIA JI. 1. MEHJIEJEEBA

B «XMMHUYECKOW MUCbMEHHOCTW», NOAOOHO PYCCKOMY fA3blKY, €CTb CBOSi CHMBO-
NIMKa, B KOTOPOW ponb Byke urpaloT ocobble CMMBO/bHblE (3HAKOBblE) MOAENH.

Yro npeacrasnsior cobon 3t moaenu?

Ilogo6HO TOMY KakK cJIaBAHCKME HApPOIbl MCIIOJIbL3YIOT
MHUCEMEHHOCTh, CO3JaHHYIO OONTapCKUMH ITPOCBETHUTEJISF
mu Kupnnnom m Medoauem, Tak W XMMHKH BCeX CTpaH
UCIIONIB3VIOT «XUMHUYECKUM a(paBUT», MpPeII0KeHHbIN
mIBefCKUM yuéHbiM Méncom fxobom Bepuenmycom.

«BykBamMmu» B 2TOM aj(aBuTe ABIAITCA CHMBOJBI,
WM 3HAKH, XHMHYEeCKMX 3jeMeHToB. OHH mpeacTaBJIsF
10T co6oii mepBble OYKBBI JATHHCKOIO HA3BaHWSA XWMHUUe-

ckoro anemenTa: Bomopoxn — H (hydrogenium — rujgpo-
reHuyM), kuciaopons — O (oxygenium — OKCUTeHUYM),
azor — N (nitrogenium — HHUTPOreHWYM), VIJIEpPOm —

C (carboneum — wapboreym). OgHAKO JJATHHCKHWE HA3ZBa
HUA MHOTHMX XWMHWYECKHUX DJJIeMeHTOB HauYWHAKTCA C Of-
HOM M TO#l Ke OYKBbI, HAOpumep asor — nitrogenium,
HaATpUil — natrium, HeEOH — neon, HUKeIb — niccolum.
CHUMBOJIBI TAKMX 3JIEMEHTOB COCTOAT M3 IIepBOM M OJHOM

WNénc Akob Bepuenuyc
(1779—1848)

U3 nocJyenyiomux OyKB HazBaHWs, dalle Bcero Bropoil. Tak, HaTpmil obosHavaercsa Na,

HeoH — Ne, EnKens — Ni.

IlpuBeném pyccKue Ha3BaHUA, CAMBOJLI M UX IIPOU3HOIIEHUE UYACTO BCTPEYa
IOIUXCA B HIKOJIBHOM Kypce XUMWUYECKUX 3JIeMeHTOB, Pa3/ieJIMB WX Ha MeTaslJIbl

(raba. 2), Hemerasurel (Tabn. 3) U GiaropogHble rasbl.

B rabmumax 2 m 3 mpuBeAeHBI HAZBAHUA M CHUMBOJIBI 19 XUMHWUECKHUX 2JIeMeH
TOB. A BCce M3BECTHBIE IJIEMEHThI MPEACTABJIIEHBI B CBOCOOPA3ZHOM «XHMMHUYECKOM Aaj-
dasure» — rabauue /1. M. Menpgeneesa. Bapuantos sToil Tabauibl O4YeHb MHOTO.
IIpexnaraem BaM MO3HAKOMUTBHCH C KOPOMKONEPUOOHIM U OJLUHHONEPUOIHbLM BapH
anramu. Ilouemy «nepmomHbiM»? W TorT M apyroil BapuaHT TabJHMIBLI COCTOMT M3 IO-
PHUB0HTAJNBHBIX PANOB — MEePHOAOB. Bcero mepmomoB ceMb.

B woporkonepuoguom BapuadTte tabauiner 1. 1. MengeneeBa pasinuyamT Majbie
(1—3-i1) n ooabmmue (4—7-i1) mepuoasl. Kasxablili Masblili HepHOJ] COCTOUT M3 OJIHO
ro paga XUMWUYEeCKHX 5JeMEeHTOB, a KayKIbli OOJBINONA — U3 ABYX PAMOB: YETHOTO
1 HedyeéTHOro; 6-i1 m 7-i1 mepMoabl MOXKHO HA3BATh CBepXO0ONBINMMM, TAK KaK B 9THX
mepruojax PacmoJokeHo Mo 14 XHMHWYeCKHX BJJeMeHTOB, CXOAHBIX € JaHTaHoMm La
M aKTuHHeM Ac: COOTBETCTBEHHO JaHTaHOMABI (6-11 mepmoxa) u akTuHOMALI (7-ii e
puopa). IIna Gonee KoMmakTHOro npencraBiaeHma Ttabmnuiner 1. U. MenzeneeBa atu

BJIEMEHTHI PACHOJaraioT B €€ HUKHeH uacTu.

B xoporkonepuoauom BapuanTe Tabinunsl . XU. Mengeneesa pasiuuamT 8 rpyiil.

I'pynma — BepTHKanbHBIN cToaberr. Kaxgas rpymma, B CBOIO 04Yepeab, MOAPasiessd-




Tabnuua 2

CuMBOJIBI HEeKOTOPBIX XHMHYECKHX 3JIeMeHTOB-MeTaJlI0B

Ha3BaHue anemeHTa CumBOn 3aneMeHTa lMpousHoweHue
AnOMUHUIA Al AnloMmuHKUA
Bapui Ba Bapuu
Kenezo Fe Meppym
Kanu K Kanui
Kanbuun Ca Kanbuu#
Nutuii Li Nutui
Marxui Mg MarHumi
Mapraner, Mn MapraHey,
Meab Cu Kynpym
Hatpuit Na Harpuii
LnHk Zn LnHk
Tabauua 3
CHMBOJIBI HEKOTOPBIX XHMHYECKHX 3JIeMeHTOB-HEeMeTaJJIOB
HazepaHue anemeHTa CumBon anemeHTa lMpousHoweHHe
Aszot N 3H
Bonopopg H Aw
Kucnopog (0] (0]
KpemHui Si Cunuumnym
Cepa S 3c
Yrnepopa L>
®occop P Ma
Xnop Cl Xnop

eTcsd Ha [Be IMOATPYIIIBI: INIABHYIO NOATPYIIY, WJIHA A-rpynmy, ¥ HOO0YHYIO TIOX-
rpymmy, uin B-rpynmy. A-rpynny cocTaBIAOT XHUMHUYECKHEe 3JIeMeHTHI KaK MAaJjbIX,

Tak B OOJBIIMX IIepuoaos, B'I‘DYI[IIY COCTaBJIAKT XMMHYEeCHKHe 3BJIeMeHThI TOJBHKO

foNMBIIIMX IIepuoaos.

B nnuHHOIEPpHOAHOM BapuaHTe pasiaudaioT 18 rpymnm, KoTopble 0603HAYAIOT MIIKA
apabckuMu HuppamMu, UM PUMCKUMH IudpaMu ¢ ykasagmeMm A- uiam B-rpymisl,
momo6HO KOPOTKOIepuoJHOMY Bapuanty. Tak, 6epusiuii, Maramii, KajabI[Ui, CTPOH-
nuit, dapuit u paguil orHocaTcA Ko 2-# (IIA) rpynme, a UMHK, KaMHUA U PTYTh —

k 12-ii (IIB) rpynme.




PaccMOTpMM HMCTOYHHUKH IIPOMCXOMKAEHUA HA3BAHUIN HEKOTOPBIX XUMHUYECKHX
DJIEMEHTOB:

* BajKHEHWIIIME CBOMCTBA IMPOCTBIX BEIIECTB — KUCAOPOO (DPOKIAIONINI KHUCIO-
Thl), 60dopod (pomparouiuili Bony), gocgop (Hecyliuii cBer);

* MeHa BeIHKHX YUYEHBIX — MeHOenesull, Kiopuil, peseppopoiuil;

o reorpapuUecKre Ha3BaHMWS KOHTHHEHTOB, 4YacTeil cBeTa, CTpaH — e6pPONnuil,
amepuyuit, pymexHuil (HazgaH B dyecTsh Poccun), nonoxnuil (B yects Ilonsinu), zepma
Hull, eaanuil (B yects @paHIIUK) UIU TOpoaoB, — zagHuil (B dects HomeHrarena),
awmeyuit (B wects Ilapmka), dyOHuit (B 4ecTh MOAMOCKOBHOTO ropoga Iy6mseI, e
HaxoguTcea O0BeAUHEHHBIA WHCTUTYT SAAEPHBIX HCCIELOBAHUN);

e acTpoHOMHUYecKHEe 00BeKThl — cesen (or rpeu. Selena — Jlyua), meaayp
(ot rpeu. Telluris — 3emnsa), ypawn, HenmyHuii;

e IpeBHHe MH(MEBI M JereHAbl — manmadJs (B ApeBHerpedeckoit mudoagornu Tam-
TaJl — CbIH 3eBca), sanaduit (Bamaguc — GormHA KpacoTsl B JApPeBHECKAHIHHABCKOM
mudosornn), kobaarvm (kKoboabs — raoM, pomMosoil B mugoaoruu Ceepuoii Esponsr).

3HAKM XMMHYECKHX dJIEMEHTOB — 3TO MX CHAMBOJIbHBIE MOJIENIN, KOTOPhLIe 0003HAYAIOT:

e KOHKPETHBII XMMHWYECKHI DJIEeMEeHT;

e OJIUH aTOM XHMHUYECKOT'O 3JeMeHTa;

* OTHOCHTEJIbHYIO aTOMHYIO Maccy, KoTopasa npuBeneHa B Tabnume . M. Men-
JesieeBa PAAOM C CHMBOJIOM Ka’KJOT0 dJIeMeHTa.

KakoW cmbIC/1 UMEeeT C/IOBO «OTHOCHTENbHas» B MOHATHU «OTHOCUTE/NIbHas aToM-
Has macca»?

AToMBI 2JeMeHTOB OTJAHMYAKTCA APYr oT apyra maccoii. B CH, kax BbI 3Haere,
mMacca maMepseTcs B Kujgorpammax. Hampumep:

— Macca OJHOTO aToma Bomopoja pasHa 1,674 -10 it KT;

— mMacca OJHOTO aToma yrJiepoma pasHa 1,995 - 1@26 KT}

— Macca OJHOro aTomMa KHcaopoga pasBHa 2,6667 - 1026 xr.

Cormacurech, 4TO MOJb30BATHCA TAKHMMHU 3HAYeHHAMH HeyaobHo. Emé B Hauame
XIX B. anrnutickuit xumuk ko IlansToH OpeIoKuUil CPABHUBATH MACCHI ATOMOB
pa3HBIX XMMHMUYECKHUX B3jeMeHTOB. Tak Kak aro-
MBI BOJOpOJAa caMble JIEFKHEe, WX MOKHO HCIOJb-
30BaTh B KadecTBe CBOeOOpPA3HON T'MPbKH JIHA M3-
mMepeHusa wacc atoMoB (pmc. 33). Ilomyuumnocs,
4yTo atoM yriaepoiaa B 12 pas TdAKellee aToMa BO-
oopoja, aToM KHCIIOPOJa THaMKelee aToMa BOoIopoaa
B 16 pas (ybemurech B 5TOM caMHu, pasfieJIUB Maccy
aTOMOB 2THX 3JIEMEHTOB Ha Maccy aroMa BOIOpO-
a, BBIPDAMKEHHYIO B KHJorpaMMmax).

Ywuciro, mokasblBalolee, BO CKOJBKO pa3 Mac
ca arToMa JaHHOTO0 XMMHWYECKOTo dJieMeHTa OoJibIle
Macchl aToMa BOJIOpoJa, Has3bIBaeTcA OTHOCHTEIE
HOH aTOMHOH Maccoil m obosHauaeTca A., rjae r —
HauanbHasg OYKBa aHrIMiicKoro cjoBa relative —
OTHOCHUTEJIbHBIN:

AC) =12, A(0) =16, AL(S) = 32, Puc. 33. Macca atoma ymepoga
A.(Cu) = 64, A.(Fe) = 56 paBHa mMacce 12 aTomMoOB Boaopona




B HacroAljee BpeMsa MacChl AaTOMOB XHMHMYECKHX B5JEMEHTOB CpPAaBHUBAIOT
¢ 1/,5 maccer aToma yraepopa.

BenuuuHa, nokasbiBalowas, BO CKOJIbKO pa3 Macca atoma AaHHOro XMMU4ecKoro
anemeHTa Gonbwe '/, Maccel atoma yrnepoga, Ha3biBAETCS OTHOCUTEsIbHOWM
aTOMHOW Maccomn.

3HaYeHUS OTHOCUTEJbHBIX ATOMHBIX MAacC XWMHUUYECKHX JJIEeMeHTOB, Hapsay
¢ UX Ha3BAHUAMU U HOPAAKOBLIMH HOMepaMmu, lpusefeHsl B Tabauue I[. M. Men-
meneesa (puc. 34).

H . 10. ..l |1C...

1,00794 15,9994 12,01115
Bopopon Kucnopog Yrnepog
A(H) =1 A/(0) =16 A(C)=12

Puc. 34. Kaxabiil XMMU4YecKnini anemMeHT MMeeT CBOE 3Ha4YeHWe OTHOCWUTEeNbHON arTOMHOW MaccChl

Ina yaobcTBa pacuéToB OTHOCHTEILHEIE aTOMHBIE MAacChl, IPHBEAEHHEBIE B Tad-
aune II. 1. MengeseeBa, NPUHATO OKPYIIATH [0 IeNbIX 4ducels. VcKiaioueHue co
cTaBJfAeT XJIOp, 3HA4YeHWe OTHOCHTEJbHOH aToMHOIT macchkl KoToporo 4(Cl) = 35,5.

-

CuMBOJIbI XMMUYECKUX 3nemMeHToB. KopoTko- u gnUHHONEpPUOgHLIN BapuaH-
Tel Tabnuuel . U. Menpeneera. MNMepuogel. Mpynnel. MNaeHas u noGoyHasa
noarpynnbl, unu A- u B-rpynnei. OTHOCUTENBLHAs aToMHas macca

1. Kakyio nHdopmaunio HECET CUMBON XUMWYECKOro anemeHTa?
2. Ha kakue rpadsl genutca tabnuua . U. MeHgeneesa no ropusoHTann? Kakve Bugbl
aTux rpad BLIAENSAIDT B KOPOTKONEPWOAHOM BapwaHtTe Tabnuubl?
3. Ha kakwme rpadsl penutca tabnuua [. M. Menpeneesa no septukann? Kakne suabl
aTuX rpad BbIAENSIOT B KOPOTKONEpPUogHOM BapuaHte Ttabnuubl?

.

4. C nomouwbio tTabnuubl 4. M. MeHageneesa 3anuiumte 3HakuU Matyv XMMUYECKUX SN1EMEH-
TOB, coAepXxalumx 3armasHylo 6ykey «C». Mcnonb3aya gononHUTeNnbHbIE UCTOYHUKW MHDOP-
Mauun, y3HanTe ux npousHoweHune. 3anomMHuUTe Ha3BaHWA W NPOM3HOLWEHWE CUMBOJIOB
ATUX XUMWYECKUX BNEMEHTOB.

5. MNpeponoxute ceo& 0OOCHOBaAHWE AOENeHns XMMWYEeCKUX 3NEeMEeHTOB Ha [ABe Tpynnbi:
METaNbl U HEMeTannbl. 3anuwmre npUMepbl XMMWUYECKMX 3HakoB Ond KEDK,[],Dﬁ rpynnol
anemMeHTOB. [poynTante wx.

6. HasBaHus Kakux xummuyeckux anemedHTos B Tabnuue . W. MedHpeneesa cBs3aHbl
¢ Poccurein?

7. CpaBHUTE KOPOTKO- U AJIMHHOMEPWOAHLIA BapwaHTel Tabnuusl . . Menaeneesa.

8. PaccunTante maccy aroma xenesa B rpammax.

NG




Ucnonb3yite AONONHUTENBHYIO MHGOPpMAaLUIO

9. NopgroToesTe coOBLWEHWE U NPE3EHTaLMIO O Apyrux dopmMax nepuoguyeckon Tabnuubl
0. N. Menpeneesa.

§ 7. XUMUYECKUE ®OPMYV.IbI

EcnuM B «XMMUYECKOW NMUCBbMEHHOCTU» POsib BYKB MrpaloT CUMBOJIbI XMMHUUECKMUX
3/1EMEHTOB, YTO NPEACTaBAAT COBOW «XMMMUYECKME CnoBay?

——

C IOMOIIIBIO CIMBOJIOB XHMHYECKHX 9JIEMEHTOB IIePeBelEM B «XHMHUIECKOE CJIOBO»
npepsoskenue: «OmgHA MOJIEKyJa YIJIEKUCJIOrOo rada BKJOYAET B CBOH COCTAB OJWUH
aToM yriepoja M ABa aToMa Kucaopomar. OueBHUIHO, UTO YHUCIUTEJIbHBIE «OIHA»
M «OAWH» JHUIIHAEe B 3TOM HpeaioKeHWH. JIakOHMYHee OHO 3BYYHUT Tak: «Moleky
Ja YIJIEKHCJIOTO Tasa COCTOMT M3 aToMa yIJIepoja M ABYX aTOMOB KHCJIOPOAa». 9TO
npeiosKeHue IepeBeléM B «XUMUUYECKOe CJIOBO» — XHUMHUECKVI0 (hopMyIy.

3anuilieM pAIOM CHMBOJLL JeMeHTOB yriepojaa u Kuciaopoga — CO. ITocae cum
BOJIa KHCJIOPOJAa BHUBY CIIpaBa YKaj)kXeM YHCJIO ero aTOMOB B MOJIEKYJie YIJIeKHC-
Joro rasza ¢ nomoinbio nugpel — uHAeKca: CO (mudpy 1 He numyt). ITO U €cThb
(hopmyna yriexumciaoro rasa. Ecam Tpedyercda 00603HAYWUTH He OJHY, a, HaIpUMep,

NATE MOJEKYJI BellecTBa, HCIONBL3YIOT Hudpy mnepen GopMynaoid — kKoaddHImeHT:
5CO,.

Xumuyeckoir popmynoil HasbiBaloT 0603Ha4YeHne cocTtaBa BellecTBa C NOMO-
WBI0 CUMBOMOB XMMUYECKUX SNEMEHTOB W WHOEKCOB.

IlprBenémM mprMephl HTPOWU3HOIIEHWA XHMHYECKHX (POPMYJ HEKOTOPBIX BEIIEeCTB:
« xucaopoxn Oy (o-gBa);

¢ 030H O3 (o-Tpn);

« Boga HyO (am-gBa-o);

o« meran CH, (us-ami-gernipe);

o yruekucaslit raz COy (1p-o-gBa);

o« ammuaxk NHj (sH-am-tpn).

B QopMysax HEKOTOPBIX BeIeCTB UHAEKC YKAa3bIBAET He TOJbKO YUCIO OJUHAKO
BbIX aTOMOB, HO M YHCJIO OJUHAKOBBLIX I'pynn aromoB. Hanpumep, dopmyna Ca(OH)
IMOKA3BIBAET, UTO HA OAUH ATOM KAIBIIUA B JAHHOM BEIECTBE MPUXOJUTCA [IBE TPy
nel —OH. B Bemecrse ¢ dopmynoit AI(NO;)3 Ha Kamablii aToM AJIOMMHUA IPH-
xoaureda Tpu rpynnsl atomMmoB —NO;. Ilpm urenmn (opmys HHAEKCHI 3a CKOOKaMu
NPOU3HOCAT YiKe IIO-APYrOMYy:

o raménaa usBecTb Ca(OH)y (kanmbumii-o-amm-aBasKibI);

o xanenuenad cenurpa Ca(NOg); (KambIiuii-sH-O-TPHU-JBaKIBI);

« ammogoc (NHy p HPO, (sH-am-ueTsIpe-ABaskbl-alll-119-0-4eThIpPe).

Xumudeckasa (popMyJia — OCHOBHAad 3HAKOBaA Mojenb B XxuMuu. OHa HecéT oueHb
BajKHYIO MH(poOpMammio. XuMudecKasa (hopMyJia IIOKasbIBaeT:




1) mEARBUAYAILHOE BENIeCTBO;

2) Tunm BemjecTBa (IIPOCTOE HWJIHA CJOIKHOE);

3) ogHY MOJEKyJay BelrecTBa (IJd BemecTB, UMEIIIUX MOJEeKYJIAPHOEe CTpoe
HUe), QOPMYJBHYIO eIUHUNY (1A BeIlecTB, MMeIOIINX HeMOJeKYyIApHOe CTPOeHHe);

4) kayeCTBEHHBIH COCTAB BEIECTBa, T. €. KAKHWE XUMHUYECKHEe 3JTEeMEHTHI BXOIAT
B ero cocras;

5) KOJIMYeCTBEHHBIH COCTAB BeIlllecTBa, T. €. YUCJIO0 ATOMOB KaXXJJOI'0 XMMHUYEeCKO-
ro sJjIeMEHTA B COCTaBe ero OJHOH (POPMYJbHON eIUHMIIBLI.

Xumuueckasa (opMmyja TakiKe I[I03BOJIAET PACCUHUTATHL OTHOCHTEJIBHYIO MOJIEKY-

JAPHYIO Maccy BelllecTBa, MACCOBYVIO JOJJIO KaxJ0T0 dJIeMeHTa B cOocTaBe CJOMHOTO
BellecTBa.

YTto Takoe oTHOCHUTENbHas MOJIEKYNsipHasa Macca BellectBa M MaccoBad [01sA
XUMHHECKOro asieMeHTa B COCTaBe CNOXXHOro BeIJJ,ECTBa?

OTIBBHJIHO, UTOo Macca MOJIeKYJIBEI paBHa CyMMe Mace oﬁpaaylomnx eé aToOMOB.
Yrobbl paccuuTaTh OTHOCHTEJIBHYIO MOJIEKYJAPHYI0O Maccy (eé obosnauaroT M), He-
OGXO,D;PIMO CyMMHPOBaThE OTHOCHTEeJIbHBIE aTOMHEBIE MacCChbl aTOMOB BCeX XMMHUYECKHX
AJIEMEeHTOB, BXOAAIHMX B COCTaB MOJIEKYJIBI, C Y‘IéTOM HX JHuCJIa (HH,I{BRC&), Hallp#i
Mep IJiAd YIJIeKHCIIoro rasa.

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

HaiiieHHY0 BeJIUYUHY HA3BLIBAIOT OTHOCUTEJLHON MOJNEKYJIAPHON Maccoil yrie
KHCJIOTO rasa.

IIpaBunbHee ObLIO ObI HABBATH 3TY BEJIUUYUHY OTHOCHTENBHOH (HOPMYIBLHOU Mae
coii. Bo-niepBEIX, He BCe BelleCTBa COCTOAT M3 MOJIEKYJ. Bo-BTOpBIX, IIpH pacuére
BEJIMYHWHLI HY’KHO BHUMATEJILHO CMOTPeTh HA (JOPMYJIY BellecTBa W He 3a0BIBATH IIPO
HHEKCBI, IIOKAa3bIBAIOIHEe YHCJIO ATOMOB KAa’KJIOT0 3JeMeHTA.

IlpuBenéM nmpuMephl pacuéTa OTHOCHTENLHBIX MOJIEKVJIAPHBIX MacC HEKOTOPBIX
BEIIeCTB:
1) cepamcroro rasza SOy:

M.(SOy) = A.(S) + 2-A.(0) =32 + 2-16 = 64
2) cepnoit kucaorsl HpSOy:
M (HsS0y) = 2-A(H) + A(S) + 4-A(0)=2-1+ 32 + 4-16 = 98
3) xanbnuenoit cemutpel Ca(NOy)y:
Mr(Ca(NO;;)z) = A (Ca)+2- A(N)+2-3+- A.(0) =40 +2-14 +6 - 16 =164

Xumudeckasa (popMyJia TaksKe HO3BOJAET PACCUMTATH MACCOBBIE JOJIH 3JEMEeHTOB,
00pasyIoIinnx JaHHOE BEeIleCTBO.
MaccoByro J0I0 3JIeMeHTa B CJIOKHOM BeIecTBe HaxoAT IIo (hopmyse

w@) = A -n®) 100%
M _(BemecTBa) ’




rge w(d) — maccoBad A0JIA XUMHWUYECKOTO 3JIeMeHTa B CJIO0XKHOM BelecTBe; 4(3) —
OTHOCUTEJIbHAA ATOMHAA MAacca XUMHUUYECKOro ajieMeHTa J; n(d) — UYHCIO ATOMOB
pJieMeHTa B cocTaBe (DOPMYJIBHOH eJIUHUIILI CJIOYKHOTO BemnectTBa; M.(BemecrBa) —
OTHOCHTEeJIbHAsA MOJIEKYJIApHAsS Macca BelllecTBa.

MaccoBas mgosss aneMeHTa B CJI0KHOM BellecTBe obo3Hauaerca OYVKBO w (jar.
«ay0Ib B9») M NOKAasblBaeT J0JI0 (YacTh Macchl), NPUXOAAINIVIOCA HA NAHHBIA XH-
MHAUYECKWI 3JIeMeHT B 0O0Imeil Macce BeIlmecTBa.

PemuM HecnoXXKHVIO 3a1a4y.

PaccuuraiiTe MaccoBele O 3JeMeHTOB B cepHucToM rase SG.

HJamno: Pemenne:
SO» 1. 3anuinem QopMyJy CEPHUCTOIO raza M pacCyYUTaeM ero or
wS) — ? HOCHUTEJBbHYI0 MOJIEKYJIAPHYIO MAaccy:
w(0) — ? MJ(SOjy) = A(S) + 2-A(0) =32 + 2-16 = 64
2. HaiigémMm MaccoBYIO MOJIO Cepbl B BellleCTBe:
wS) = -2 1009 =32 .100% =50 %
M. (SOy) 64

3. BBIUMCINM MAacCOBYIO JOJIO KHCIOpPOJa B CEPHHUCTOM rase:
w(O) =100 % - w(S) = 50%
Oret: w(S) = 50 %, w(0) = 50 %.

Xumuyeckana dopmyna. UHpgexkc. Koadpdpuument. OTHOCUTENbBHAA Mone-
KynsipHas macca Bewectsa. MaccoBas aons a3nemMeHTa B CNOXHOM Be -
wecree

MNpoeepbTe CBOM 3HAHUSA "

1. Y10 npencTaBnaeT cobor xumudeckas Gopmyna? Yem pasnuualoTcs MHOEKChbl U KO-
adbduuneHTsl?

2. Y10 HasbiBalOT OTHOCUTENLHOW aTOMHOMA MAacCOW W OTHOCUTENBHOW MOMEKYNSPHOR
maccoin?

3. Kakyio nHdpopmaumio HecéTt xumuydeckasa dpopmyna?

}

4. CoctaBsTe XMMUYEcKyro ¢opmMyny caxapo3bl, 3Has, 4TO B COCTaB €€ MONekynbl BXO-
nat 12 atomoB yrnepopa, 22 atoma Bopopoga v 11 atomoB kucnopopa. PaccuuTainte
OTHOCWTENBHYID MONEKYNAPHYID Maccy 3TOro BeLecTBa W MaccoBble Aonu 0bpasyroLnx
ero 3NeMeHTOB.

5. PaccumTaiite OTHOCWUTENbHbLIE MONEKYNAPHLIE MAacCChl BELIECTB, (POpMyfbl KOTOPbIX:
HQS. 803. NaQCQ;, CU(OH)2, P205, A|C|3, Ba{N03)2.

6. Yrkaxnte hopmynsl BELECTB, MMEIOLMX OAMHAKOBLIE OTHOCUTENLHLIE MONEKYNsIPHbLIE
mMaccel: CO4 Nj, CHoCh, NO, CO, CoHy, HsS, Os.




7. PaccuvTaiite, BO CKOMLKO pas mMosiekyna BoAopoda fierye mMonekyssl CEpHUCTOro raaa.
®dopmyna sopgopopa — H,, cepHucTtoro raza — SO,.
8. Hanaoute owmbkm, OonyleHHbIe B BbIYUCNEHNAX OTHOCUTENBLHBLIX MOJSIEKYNAPHbLIX Macc

BELLEeCTB!

a) MI'(HN03) = 63 r) M,(CaCOs) = 98

6) M.(HyS0,) = 98 n) M/(CuS0,) = 160

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

9. PaccuuTaitTe maccoskle 00NW anemeHToB B kapboHate kanbuus, (Gopmyna KOToporo
CaCOs.

10. Pacnonoxute HasBaHWA as30THbIX yao6peHuin, dopMynbl KOTOPbLIX MPUBEOEHLI HUXE,
B MoOpsifKe BO3pacTaHnsa MaccoBoOi A0nn a3oTa B HUX: HaTpuesas cenutpa NaNO 5, kanb-
upesas cenutpa Ca(NOz),, ammunaqHan cenutpa NH4NO;.

S S

Ucnonb3yinte QONONHUTEeNbLHYIO UHPOpPMaLUUIO

11. MNoparoToesTe coobuieHve No Teme «M3 UCTOPUUM W3MEPEeHUst aTOMHbLIX Macc XUMM-
YECKUX 3NEMEHTOB».

§ 8. BAIEHTHOCTB

Monerkyna Bogopoma Hs cocTrouT m3 ABYX aTOMOB BOAOPOMA, MOJIEKYJA XJIOPO-
sogopona HCl — wu3 omgHOro aromMa BOAOpPOZA ¥ OJHOIO aToMa XJOpa, B MOJEKYyJe
Boabl HoO ¢ ogHMM aToMOM KHCJIOpOJa CBA3AHBI JBa aToMa BOAOPOAA, B MOJEKYJIe
ammuaxa NH3 ¢ ogHEM aToMoM asoTa CBA3AaHBI TPU aToOMa BOJAOPOJA, a B MOJIEKYJe
merana CH, ¢ ogHMM aToMoM yriiepojia — 4eThIpe aTomMa Bogopoza. Iloyemy Tak,
a He mHaYe?

B 1799 r. ¢ppannysckuit xumug K. JI. IIpyer ehopMmynupoBas 3aKOH MOCTOSH-
CTBa COCTaBa BEHIECTB MOJIEKYJIAPHOTO CTPOEHHS.

Coctar BellecTea He3aBMCMMO OT crnocoba ero nony4eHwus Bcerga OcTaéTca no-
CTOAHHbIM.

B cooTBeTCcTBHH ¢ 3THUM B3aKOHOM KAaMKJ0E€ BEIIeCTBO MOJIEKYJAPHOTO CTPOEHUS
UMeeT TOJbKO oany (opmyny: Bogopox — Hp, Boma — HyO, ammmak — NHj, me-
ran — CHy. KoHeuHno, aToOMBI XUMHUUECKHX 2JIEMEHTOB COEIMHAIOTCSA B MOJIEKYJIBI He
MPOU3BOJBHO, & B CTPOTOM COOTBETCTBUH C OCOOBIM CBOHCTBOM, KOTOPOE HA3LIBAETCH
BaJIEHTHOCTBIO.

BaneHTHOCTB — 3T0 CBOWCTBO aTOMOB OAHOMO XWMMWYECKOro 3fiemMeHTa coeau-
HATLCSA CO CTPOro onpepenéHHbiM 4YUCIOM aroOMOB OpPYroro 3nemeHTa.

3a eINHHILY BAaJeHTHOCTH IIPHHATA BaJeHTHOCTL aTOMa BOOOpOIa. CJIB,I[OBB.TBJIB'
HO, aTOM BOJOpOJga criocobeH COeUHATHCA TOJBKO C OJHHM aTOMOM BOJOpOIa HJIIHA
APpYyroro XMMU4YeCKOro ajieMeHTa. 3Ha"-Il_fIT, BaJJeHTHOCTHL XMMHYECKOI'0 dJieMeHTa B CO-
eIHMHEeHNH omnpejgejgdeTca YHUCJIOM CBA3aAHHBIX C HMUM aTOMOB BOJOpOIAa. ITO HarJagHO



OoTpaxKkaeT cmpyKmypHas (opmysna BellecTBa, B KOTOPOIl KakAasd BaJeHTHOCTb 000-
3HAUeHA YEPTOUYKOH — BaJIeHTHBIM IITPHXOM:

monexyna Bogopoxa Hy, mmtu H—H (Bomopon oxmosanenren)

mosekyaa Bogbl HpO, mam  / N\ (KHCJOpPOJA ABYXBaJIeHTEH)

H—N—H
MomeKkysa amMmuaka NHz, nim | (azoT TpéxBaJIeHTEeH)

H

H
|

mostexyna merana CHy, mmm H—C —H (yramepos wersipéxpanenren)

H

W3 eTpyKTYpHOR (POPMYJIBI BUAHO TaKke, KaKHe aTOMBI
CBA3AHLI APYTI C APYrOM, a Kaxkue Her.

O0Opasysa MOJIEKYJIbI, ATOMBI JOJIKHBEI COCJHHATLCHA Ta
KumM 06pasom, 9TOOBI BCe UX BAJEHTHOCTH OBLIM 3aeiCTBO-
BaHbl. Hanmpumep, aToM UYeTLIPEXBAJNEHTHOrO yIJepoja u
JBA aToMa JBYXBAJEHTHOTO KHCJOpPOJa CMOTYT 0o0pas3oBaTh
MoyIekyay yraekumciaoro raza COp TOIBKO Tak:

O0=C=0

BajleHTHOCTH, OIHUX XWMHUECKHX 3JIEMEHTOB BO BCeX
COeMHEHUAX OJUHAKOBAs (IMOCTOAHHAM), BAJTEHTHOCTE APY-

rux — pasHada (mepemeHHas). Hanpumep, y aromMa BoO-
Jopoma oHa Bcerja paBHa | (BameHTHOCThL oOo3HavYaeTcs
puMcKOH nu(poi), y aroma kKucaopoga — II, y atoma »osed Jlym Mpyct
meaun — I m II, v aroma »kemneza II u III (cxema 3). (1754—1826)
Cxema 3
( XUMUyeckme anemMeHTbl ]
C NOCTOSAHHON C nepemMeHHomn
BaNeHTHOCTEIO BaNEeHTHOCTbLIO
oaHosanenTHel: H, F, Li, Na, K Cu 1,1l N LI LIV
nsyxsanenTHbl: O, Mg, Ca, Ba Fe 11,111 C v
TpéxsaneHTHbl: B, Al S I, IV,VI PV
Cl 1, 1, v, vi Sill,Iv

Paccmorpum asroputm cocraBiieHus (opmysa OMHAPHBIX coequHeHUi (T. €. CO-
EJ].HHBHHﬁ, COCTOAIINX M3 ABYX 9JIEM9HTOB) IO BaJeHTHOCTH 3JIeMEeHTOB Ha IIpuMepe
coequHeHUN (hochopa (rabm. 4).




Tabnuua 4

AJII'OPHTM COCTaABJIeHM A :[Jopmy.n COG,IIHHGHHI?I M0 BAJIEHTHOCTH

JeiicTeune Mpumepbi
1. 3anuwem psgoM CHMBOMbI 3/1EMEHTOB P Ci PO
2. Hag cMmBOonOM KaXkaoro anemeHTa pPUMCKOM i 1 VI
UMpoit yKaXkeM ero BaneHTHOCTb P Ci P O
3. Haitném HaumeHbluee obuiee KpaTtHoe AByX 3 10

YMCNOBbIX 3HAYEeHWW BaJIEHTHOCTH

4. Onpegenum uvHgekcobl (T. e. YMCNoO aToMOB Y cocchopa Y coccopa
KaXkAoro anemeHta B chopMyne AaHHOroO Belle- nHpekc 1, MHOEKC 2, ¥
cTBa), pasfe/iMB HauMeHbllee obliee KpaTHoe y xnopa — 3: kucnopopga — 5:
Ha 4YMC/IOBble 3HAYEHWA BaNEHTHOCTH KaXKAOro PCls P,05
aneMeHTa

lpumeyarue: uipekc 1 B chopmyne He 3anucbisatot!

CropaseumBo m obpaTHoe: ecaw B (popMyJsie OMHAPHOTO COeWHEHHWS M3BECTHA Ba-
JIEHTHOCTEL OJHOTO DJIEMEHTA, TO MOYKHO OIpefesINTh BAJEHTHOCTL Apyroro. Ompene-
JUM BaJeHTHOCTb azoTa B coeaumHeHnn N (Tabdm. 5)

Tabnruua 5

AJII‘OPHTM onpenejeHusdA BaJeHTHOCTH 3JieMeHTa II0 ero djopmy.ne

HeicrBue Mpumep

1. Ha,q CMMBOIOM 3/1EeMeHTa, BaNleHTHOCTb KOTOpPOro

.. Il
NOCTOAHHA, YKaXeMm ee 3HayeHue. BaneHtHOCTB Kucnopoga

NO,
Bcerga pasHa |l
2. Onpegenym obuiee YWCNO BaNeHTHOCTEM KMUC/opofaa, 2.2=4
YMHOXMB 3HAUEeHWe ero BaNeHTHOCTM Ha WMHAEeKC
3. Obuwee yicno BaneHTHOCTeH pa3fe/MM Ha WMHAEKC BTOPOro 4:-1=4

anemMeHTa (330Ta). I'IonyquHoe YUCNO — ero BaneHTHOCTb

4, 3anvwem 3HauyeHWe BaNEHTHOCTM Hajn CHMMBONIOM asoTa VI
B chopmyne NO,

Kax ke obOpasyiorcsa HasBaHUA OMHAPHBIX COEIWHEHHA M KaK OTPA’KEeHO B HAa-
3BAaHUHW 3HAYeHHe BaJIeHTHOCTH?

Crauama IIPOM3HOCHTCA CORpa]IJ;éHHOE JIJATHHCKOE Ha3BaHHe BTOpPOIo aJeMeHTa C
cy(hduxcom -ma, a 3aTeM — PYCCKOe HA3BaHHWE IMEPBOI'0 3JIEMEHTA B POJHUTEIIBHOM
nagexe. K mnassauuio coeJHMHeHHA, oﬁpasonaHHoro JJIEeNMEHTOM C HEpEMEHHOﬁ Ba
JIEHTHOCTHBIO, ,E(DﬁaBJIﬂETCﬂ B CKOOKAX 3HaAYeHHe BAJIEHTHOCTH. Hanpnmep:




CaCly — xJyopuja KaJabIusa

NsO — oxcupg asora(l)

NoO3 — oxcupg aszora(Ill)

PCl; — xuopun docdopa(V)

IlonsTHe BaJIeHTHOCTH INPHMEHHMMO W K COeIWHEHHMAM OOJiee CJIOKHOIO COCTa
Ba. B aToM ciygae oHA OTHOCHTCHA HEe K OJHOMY, a K rpymnme atromoB. Hampumep,
B (Qochoproit kuciaore H3PO, BameHTHOCTH rpynnel aromoB PO, (KHCIOTHBIHI
OCTATOK) paBHA TPEM, TAK KaK 9Ta IPyIIlla COeJHHEHA ¢ TPeMsd aToMaMH BOAOPOA.
Taxkoe sHaueHWe BAJEHTHOCTH KHCIOTHBIH ocrarok POy Gymer mmers m B (opmy-
Jax BcexX Ipyrux coeauHenuii. Hanpumep, sanuimem Qopmyay (docdara KaabIousa
(rabma. 6).

Tabauua 6
Heicreue Mpumep
1. 3anvwem psgoM CMMBOJbI Kanbuus W chopmyny CaPOy
rpynnbl aTOMOB KWCNOTHOTO oOcTaTka
2. Hag cvmBonom Kanbuums M rpynnold atoMoB Il
PUMCKUMH UW(PaAMH YKAXKEM WX BaSIEHTHOCTM CaPOy
3. Haipém HaumeHbluee obulee kpaTHoe ABYX 6
YWUCNOBbLIX 3HAYEHWUH BaNEHTHOCTH
4. Onpenenvm WHOEKCHbI Y Kanbuus MHAEKC 2,
y rpynnbl aToMOB
KMCNOTHOro ocratka — 3:
Ca3(POy)2
lNpumeyanue: ecnu rpynna atoMoB nosTopsieTcst B copMmyne asa U bGonee pas, 10 eé
3aKNloUaloT B CKOOKHM.

[ =
BaneHTtHoCcTb. CTpykTypHasa d¢opmyna. XuMuU4eckue 3NemMeHTbl C Mno-
CTOSSHHOM M NepemMeHHOW BaneHTHOoCTbio. BbiBop dopmynbl coeguHeHus
no BaneHTHocTU. OnpepeneHve BaNEHTHOCTM XMMWYECKOro 3fieMeHTa
no ¢opmyne Bewectea. CocraBneHue HasBaHMin OMHAPHBLIX COEAUHEHUI

1. Ucnonbays cxemy 3, 3anuwmte 4YeTtoipe hopmMyfbl OKCWAOB Xnopa — BGUHapHbIX CO-
eAMHEHUIA XNopa C KUCNOPOLOM.

2. XXene3o obpasyeT ¢ cepon OBa coeguHeHus. KMicnone3ays cxemy 3, cocTtaBsre ¢op -
Mynbl 3TUX COEAMHEHWA W OaiTe ux HaseaHua. OnpenenyTe MacCOBYKO A0SO Xenesa B
KaXA0M COeOVHEHWUW.

3. 3anvwwute dopmynsl okcuaoos yrmepoga(ll) w (IV). PaccuntainTe maccoBele gonwn ane -
MEHTOB B HUX W OaiTe Ha3BaHWA COeaVHEeHWNA.

4. Hazoeute BewecTtsa, Gopmynsl koTopbkix: PCl,, SO,, CS,, Cus0, KCI, SO4.




)

5. 3Banuwwute popmynbl cynb@dartoB Kanus, MarHus v anioMWHUS, ecnu cynbdarsl — 3To
COe/IMHeHUA MeTania ¢ OCTaTKOM CepHoW KMcnoTehl H5SOy.

6. 3anuwmTte dopmynbl rMapokcuaos Hatpus, xene3a(ll) n xenesza(lll), ecnn rmopokcu -
Obl — 3TO COeAMHEHUs, coaepXalye atoMbl MeTania U O4HOBANEHTHLIE MOPOKCUNLHBIE
rpynnel —OH.

i

Ucnonb3yinte JONONHUTENbHYIO UHdOpMaLUMIO

7. Cozpanite WapocTepXHEBbIE MOOENW MOMAEKyn MeTaHa, BOoAbl, Yriekucnoro rasa,
amMmMmaka w3 nnacTuinHa W Hapes3aHHbIX OAWHAKOBbIMM Kycodkamu Tpybodek ana Ha-
MATKOB.

8. MoproTtoBeTe coobuieHWe <McTopus pasBUTUS MOHATUSA ,BANEHTHOCTL»,

S 9. XMUMUWYECKUE PEAKIIUU

Mpu pusnueckux ABNEHUSAX COCTaB BELLECTB He U3MeHsieTcs. [pU XMMUYEeCKUX
ABNEHUAX M3 OAHUX BelecTs obpasyloTcs Apyrue BelecTBa CO CBOMCTBAMM,
OT/IUYHBIMK OT CBOWMCTB MCXOAHbIX BELLECTB: M3 PaCTBOPUMbIX BELLECTB MOryT
NONYYUTbCS HEpPacTBOPUMbIE, U3 TBEPAbIX — rasoobpasHbie, U3 BecuBeTHbIX —
OKpaleHHble U T. 4. KakMe npusHaku yKasbiBalOT Ha NPOTEKaHWE XMMWUYECKOW
peakuun?

BemiecTBa, BCTymaloline BO B3aUMOJIeiiCTBHE, HA3BIBAIOT MCXOJHBIMH BeIlecTBa-
MH WJIH peareHTaMH, BellecTBa, 0o0pasyioliuecs B Pe3yJbTaTe JTOT0 B3aMMOJIEH-
CTBHA, — IMIPOAYKTAMH, a CaM MIpPOIEeCC — XWUMHUYECKOH peaKI[hei.

XumMmuyeckasa peakuus — 3T0 ABNeHue, Npy KOTOPOM OAHM BELLecTBa (McXon-
Hble BellecTBa, WM peareHTbl) NMPeBpallalTca B gpyrne (npoaykTbl peak-
LMUU) C HOBbIMWU CBOMCTBAMMW.

IIpoBeIéM HECKOJBKO OIBLITOB, WJJIICTPUPYIONIAX IMPH3HAKKA XUMHWYECKHUX peak-
Hii.

JlaGopaTopHbi onbIT 5

B oaHy npobupky HaneinTe 1 mn pacTeBopa xjopuaa Hatpus, B Apyryilo — 1 M pactBopa
voguaa kanus. C nomowbio NUneTkn B Kaxayw npobupky nobaebte 4—5 kanens pac -
TBOpa HUTpara cepebpa. Y10 Habniopaete?




Ilpm npoBemeHMH peakIMM MEKAY XJOPHAOM HATPHA W HHATpaToM cepedpa,
HOAWAOM HATPHUA W HUTpaTOM cepeOpa Habmomaerca BBIIALeHHE OCAJKa, TOJBKO
B IIepBOM cJiydae ocaJoK Oenblii, a BO BTOpoM — :KEaTelii. OO6pasoBaHMe HOBBIX
HEpaCcTBOPUMBIX BellecTE (BBINAJeHHEe 0CaJKa) — IPUBHAK XUMHUUYECKONH pearI[Uu.

Ol0ecuBeunBaHHe OKPAIIIEHHOI'O pacTBOpa WJM M3MeHeHHEe ero IBeTa B pe3yJIbTa
Te XUMHYECKOH peakIMH TOXKe CHTHAJIU3UPYEeT 0 eé IPOoTeKaHWH.

Mosker am GBITH MCXOZHOE BEIIECTBO HEPACTBOPHMMO, a HPOAYKT pPeaKIlAH pac
TBOpUM?

PacTBopenne ocagka — TOMKe INPU3HAK XUMHUUYECKOH DeaKIIUU.

JNNabopaTopHbiii onbIiT 6

MonyyuTte HepacTBOpuMbIA ruapokcwn mMegu(ll). Ons atoro B npobupky Haneinte 1 mn
pacTtBopa cynbdara meau(ll) cuHero ugeta, a 3atem pobasbte 1 mMn pacTBopa rMapok -
cnpa Hatpus. Beinager CTyOeHWCTbIA ocafok cuHero ugeta. HeGonbwmmu nopunsimu
pobasnsarte B NpobUpKy pPacTBOP CEPHON KWCNOTbLI [0 MNOJAHOrO PacTBOPEHWs ocapka.
BHoBb 0BpasyeTcs pacTBop cynbdarta megu(ll) (meagHoro kynopoca).

BH,IIBJIBHHB rasa — EII.'[é OIHMH IIPpHU3HaAK XUMHAYECKON pPeaKIIMH.

JNTaGopaTopHbIA onNbIT 7

MomecTute B nNpoBUpKy HEMHOro (Ha KOHYMKE wWwnaTens) nuTeeBoi codsl. [obaBkTe
K HEeil 1—2 mn pacTBOpa YKCYCHOW WAW OPYyroi Kucnotbl, Yto HabnopaeTte?

Kakue ycnoeusi HeobxoguMmbl, 4ToBbl XMMUUECKME BellecTBa BCTYNWAW B peak-
uuo?

XuMudecKas peakIusa BO3MOJKHA JIAIIL ITPH CONPMKOCHOBeHHH BeulecTs. Hamnpu-
Mep, ecJId TIpaHyJy IMHKA IIOMECTHTh B PACTBOP CEPHOM KHCIIOTEHI, HabIOAaeTcs
BbIZleJIeHWE ITY3BIPBKOB rasa. JTo rad Bogopok. CTOUT BBIHYTH METAJI W3 PaCcTBO
pa, peakmusa mpexkpamaerca. Ha sTomM yCI0OBHM IPOTEKaHWA XUMHUYECKHX peaKIui
OCHOBaHO JeiicTBue mpmOOPOB A NMOJNYYEeHHS Tras3oB, HaIpHMep amnmaparta Kumma
(puc. 35).

Ilpuumun meficTBusA sToro ammaparta (HA3BAHHOTO B YeCTh €ro CO3JaTesis, TIoJ
naaackoro antekapa Ilerepa flkoba Kunma) paccMoTrpuM Ha npuMepe NOJIyYeHHA
Bomopoza. Ha pemeéTKy, pacnosioyKeHHYI0O Ha JHe CpeJHero pesepByapa, IIOMEIIaioT
TpaHyJbl IIMHKA. B ammapaT HaJIWBAIOT PACTBOP KHCIOTHI (CEPHOM MM COJIAHOI).
Korpa kpaH Ha ra3ooTBOAHOM TPyOKe 3aKpHIT, KHCJIOTAa HAXOAHUTCA B BepXHeH BO
POHKe W HHKHeM pesepByape. Kak TOJIBKO OTKPBIBAIOT KPaH, KHCIOTA TEYET M3 BO-
POHKH M 3aIOJIHAET HHIKHIOIO YacTh BTOPOTO pes3epByapa, B pe3yJbTaTe HAYUMHAETCA
peaknua ¢ MUHKOM, BbIJejndeTcda Bogopod. Korga skcrmepuMeHT OKOHYEH, KpaH 3a
KPBIBAIOT, ¥ BOJOPOJ NepecTaéT BLIXOAWTHL M3 anmnapara Kunmna. [laBieHne rasa BEI-
TecHAET KHCJIOTY B BOPOHKY A0 TeX IIOp, IIOKa KOHTAKT KWCJOTEl M IMHUHKA HEe Ipe-
kparurcsa. COOPUKOCHOBEHHE PEATHDPYIOIIUX BEIeCTB NPEeKpaliaeTcsa, M BOJOPOI
IIePecTaéT BBIAENATLCH.
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Puc. 36. Qk3oTepmuyeckan (a)
1 aHpoTepmuydeckan (6) peakuwun

Jlna nmporeKkaHHA HEKOTOPBIX peakinuii Tpedy-
ercsa HarpesaHme. Hampmmep, ecaIm MBI OTKPOEM
KPBIIIKY CHKJSHKH, B KOTOpPOil XpaHHTCA cepa,
HECMOTPsA Ha €€ COINPHUKOCHOBEHHE C KHCJIOPOAOM
BO3AyXa, peaknusa He HauHéTcda. Ho crour mox-
JKedb MOPOIIOK Cepbl, OH 3aropurcsa OJIegHO-TOJIY-
OBIM ILTaMeHeM.

Xumuyeckue peaxkuum, cornposoxjaromecs
BbleneHmem cBeTa W TennoTbl, Ha3bliBaKOT
peakunsMmum ropeHus.

BbizelleHMe TEIUIOTHI M CBeTa — IPHU3HAKH XU-
MUYECKON peaxiiuu.

OgHAKO CYIIECTBYIOT peaKIHmH, IIPH KOTOPHIX
TEIIOTa IIOTJIOIIAeTCH.

BblgeneHue unuv nornoweHre TennoTel B xo4e
XMMWYECKOM peakuun HasbliBaeTcs Tennao-
BbiMm 3¢ dekTomMm peakumm.

ITo TennmoBomy aeKTy XMMHUYECKHe peakInn
OBIBAIOT SK30TEPMUUYECKHE U SHIOTEPMHYECKHE.

XuMuyeckue peakuum, npotekawwme C Bbl-
deneHnemM TennoTbl, HA3blBalOT 3IK30TEepMWu-
YeCcKMMun peakuyumsamMmu.

CI0BO  «DKB0TePMHWYECKHI» TPOMCXOAHUT OT
Ipe4YecKoro exo-, 4YTO O03Ha4YaeT «3a IIpeesibl»,
u ciaoBa thermikos, YTo O3HA4YaeT «TEIJOBOM»
(puc. 36).

W3 omnpepeneEnid MOHATHUH «TOPeHHE» M «IK30
TEPMHUUECKHUe PeaKkiir» CJIeAyeT, UTo Jrobas peak-
WA TOPEeHUA ABJIAETCA IK30TEePMUYECKOM.

XuMuyeckme peakuuu, nportekawwme ¢ no-
rmoueHnem TennoTbl, Ha3blBalDT 3IHAOTEp-
MWU4YEeCKMMWU peakKuunsimu.

Hanpumep, nmpu HarpeBaHUHW OPHUPOAHBINA MU-
HepaJa H3BeCTHAK pasJjaraeTrcda Ha HEI"a!IIéHY}O
u3BeCTh W yriekucasiit ras. Ilpm sTom rtemmora
ImorJjiomaeTcd, IIO3TOMY [OJaA IIogJepi:aHHMA peak-
U 0GKUIra M3BECTHAKA NPUXOLUTCA MOAIEpP-
JKHBATh HeoOXOAWMMYI TeMmepaTypy. Ecam mpe-
KpaTUTh HArpeBaHHEe, PeaKIuA IpPeKpallaeTcsd.




3HaHHe YCJOBUI BOBHHUKHOBEHHA H IIPOTEKAHUA
XAMHUYECKHX peaKIW{ II03BOJAET YIPaBIATh HMH.
Hanpumep, aja Toro urodbl MOTACHTH IIaAMA, Heol
XOAMMO IPEKPATUTh AOCTYI KHUCJIOPOAAa BO3AyXa K Io-
pamemy npeavery. C 9ToiH Ieapio IIaMsa HAKPBIBAIOT
IJIOTHON TKAHBIO (IPOTUBOMOKAPHBIM MOJOTHOM), 3a-
CBITIAIOT ITECKOM HJIHM HMCIOJbL3YIOT OIHETYIIHTEJIH.

B zarmiouerme paccMoTpuM 2(h(PEeKTHYIO XUMHUYE
CKyw0 pearknuio. Eciu Ha dapopoByi0 ILJIACTHHY Ha-

CHITIATH TOPKON OpaH}KeBble KPHUCTAJJILI AMXpoMaTa
aMMOHHUS M KOCHYTBhCA €€ BepIMHbI HAIPpEeThIM Ha Iuia- Puc. 37. PasnoxeHue
MEHH CIIMPTOBKH KOHIIOM CTEKJAHHOH IAJOYKH, MOXKHO AWXpPOMarta amMmmoHus
HabmIomaThr IMHATAIAIO U3Bep:KeHnsa ByJaKaHa (puc. 37).

Y

Xumuyeckue peakumm. PeareHTtbl M nNpoayktbl peakuvu. MNMpusHakm xu-
MMYECKMX peakuuid. YCnoBus NpPoTeKaHus M MpeKkpaweHus XMMU4YeCcKux
peakumin. Peakuuu ropenunsa. Tennosoin adpdekT peakumm. IK30- U IHAO -
TepMMYEcKne peakuum

NpoeepbTe CBOM 3HaAHUA

1. Yem oTanyaloTes XxuMudeckue ABneHns ot dusndeckux? MNpueeaute npuMepsl.

2. Cpegy nepeqncneHHbiXx siBNeHnin ykaxute duanyeckne n xmumuyeckune: a) obpasosa -
HWe cocynek Ha kpblwax; 6) obpa3opaHve 48pHOro Hanérta Ha cepebpaHOM WM3[enuu;
B) OpoXxeHne BMHOrpafiHOro coka WKW BapeHbs; ) ralleHue cofbl YKCYcoM; f1) ucnape -
HWE YKCYCHOW KWCNOTbl; ) pacrnpocTpaHeHue 3arnaxa OyxoB.

3. Pacckaxute o npuHuMne nencteva annaparta Kunna. Kakwe peareHTbl MCNONbL3YIOTCA
ons nonyveHuws sogopopa?

4. Kakve ycnoeBusi HeoBxoauMbl ANA peakuun pasnoxeHus guxpomara ammonus? K ka -
KOMY TUNy no Tennosomy 3gdekty oHa oTHocuTcA? Kakue npuaHakv XMMWYEecKWx pe-
akuuin Bbl Habnoganu npu atom?

\

5. HazoBuTe ycnoBus MpoTEKaHWUS XUMWHECKUX peakuwit. Kakum obpasom 3Tu ycnoBus
MCNONBL3YIOT NPW pas3XuraHu KOCTPOB M TYLLEHUW Noxapos? HazosuTe cpencTtea Tylle -
HWS MoXapa, KOTopble ecTb B kabuHeTe XumMuu.

6. HasoBuTe ncxopHble BELLECTBA M NPOAYKThl peakuuy npouecca doTtocuHTesa. Kakoe
3HAYeHe WMEeEeT 3TOT MPOLECC ANA CYLLECTBOBAHWSA XWU3HW Ha 3emne?

7. MNpuBeguTe NpUMEpbLl PeakuWii rOpPeHUsl, KOTOPLIE NPUMEHAKOT B TEXHMKE W B BbITY.
Kak ncnonb3yloT BbiOensowyocs Tennoty?

3 J

Ucnonb3ynte AONONHUTENBHYIO MHPOPpMaLUIO

8. MoaroTossTe coobuieHWe 0 NPOGUNAKTUKE U TYLIEHWM NECHbLIX MOXapoB.
9. MogroToesTe COOGLIEHME W MPE3EHTALMIO O POSIM OTHS B UCTOPUM YeslOBE4ecTBa.




§ 10. XMUMMYECKUE YPABHEHUS

Ecnnm cUMBONBI XUMUYECKUX 3/1€MEHTOB — 3TO OYKBbI «XMMHUYECKOro andasu-
Ta», a XMMuyeckue popMynbl — «XUMHYECKME CI0Ba», YTO BbICTynaeT B PO/U
«XMUMUYECKUX MNpeasioXXeHnH» ?

ITomosk:xéM B JOXKeuKe A CIKHATra-
HHS BEIIecTB HEMHOTO KpacHoro docdo-
pa U BHeCEM ero B KOJOy € KHCIOPOAOM
(puc. 38). OrmeruM NOpPHU3HAKU IIPOTE
Kawlleil XMMHYecKod peakiuu: Qocdop
TOPHUT APKHUM IIIaMeHeM c oOpa3oBaHHEeM
obuanbHOro Oejoro AeIMa. HKorga O0eJbIit
JABIM 3aIlOoJIHUT KoJ0y, BBIHEM JIOMKEY
KY € TPOAOJIZKAIOIIAM TopeTh (ochopom
U3 KOJOBI W TOTACHM ero CTPYéHd BOJIbI.
B kKonlOy HanbéM HeMHOI'0 BOIbI, 3aKpo-
eM KoJI0y mpoOkKoii m Oyaem B30aJTBEIBATH
JI0 TeX TOp, MOKa ABLIM He PACTBOPHTCH.
3ateM n00aBMM B IIONYUHBIIKICH pPAcTBOP
HEeMHOTO pacTBopa (PHUOJIeTOBOTO JaKMyca
W YBHJUM eIlé OAWH INPHU3HAK XUMHUe
CKOHl peakIud — pacTBOpP JIAKMycCa OKpacHUTCA B KpacHBIN I1BeT. Bel mpouuTanu
CJI0BeCHOe OIMMCaHMWe JIBYX XMUMHUYECKHUX IIPOIeccoB: ropeHusa Gocdopa U BzauMouen
CTBUSA IIPOJAYVKTA peaKkIMM ¢ BOJOM.

OnumiemM 5TH HOPONECChl € MOMOIIBI0 XWUMHYECKHX (OPMYJ W MaTeMaTHUYeCKHX
3HAKOB, T. €. COCTABUM <«XUMUYECKUE ITPEIJIOKEeHUA» .

3anumieM HMCXOJHBIE BeIlecTBa, WM pPeareHThl, C IIOMOIILI0 XUMHYeCKHUX Qop
MyJ, YIATBEIBadA, 9TO XUMHUYECKHH 3HaK (pocdopa ABIAETCA OJHOBPEeMEHHO W (DOPMY-
JIOM OPOCTOTO BEIecTBa, & B COCTAB MOJIEKVJIBI KHCJI0poAa (MMEeHHO 3Ta COCTaBHASA
4acTh Bo3ayxXa BaaumojeicrByer ¢ (pochopom) BxoadAT aBa aroma. Memxay dopmy
JJaM#W MCXOJHBLIX BeIleCTB CTABHTCA 3HAK «+»:

P + O —

dQochop wucnopox

Puc. 38. lopeHue docdopa

ITocne crpenku zanumieM (GopmMysay OpoAYKTa pPeakIud — ero HaseIBaioT (doc-
(opHBIM AHTHAPHUAOM, U B COCTAB €ro MOJEKYJbl BXoaaT 2 atoma (ocdopa u 5 aro-
MOB KHCJIOpoAa. B pesyabTaTe MOJYUYHUTCS CHAEAYIONIAs 3alHCh:

P+ & = BOs
thochop kuHcIOpOR thochopHEIE aHTHAPH]

HOJIY‘IEHHYIO 3alliCh HAa3BIBAIOT CXeMOH XHMHYeCcKOMH peaxKnnmn.
AnajiornyHo cocTaBuM cxXeMy BTOpOfI XUMUYECKON PeaKIIHM.
3anuireM XUMHUYecKHue QJOPMYJIBI peareHToB, 3Had HMX COCTaB:

P2 05 + H2 00—
¢octhopHEIL  BOJA
aHTHJPHJ,




3anuiieM (GOpMyJy IIPOAYKTA pPeaKIu#, YUATHI-
Basg, 9YTO MM ABJIAeTcA (hochopHAT KHCIOTA, B COCTAB
KOTOPO#H BXOJAT TPH aToMa BOAOPOAA, ONUH aToM
(hocopa m dHeTnlpe aToMa KHCJIOPOJA:

P205 + Hg 0 — I‘Ig P04
tocopHEIT  BOmAa (ocoprasn
AHTHADPH KHCIoTa

Mger 3anmcanmu cxemMy BTOPOH XHMUYECKOH pe-
aknuu. Ilodemy »To cxeMa XHUMHYECKOH peakKIuu,
a He eé ypaBHeHHe? IloToMy UTO XMMHUYEeCKHe ypaB
HEeHHA MOJIKHBI COOTBETCTBOBATH OCHOBHOMY 3aKOHY
XUMAN — 3aKOHY COXpaHeHHsa Macchl BemiecTB. OH
OBLII OTKPBIT HE3aBMCHMO APYL OT APyra ABYMsA Bbf
paomuMuca xuMuxkaMmu: pycckum M. B. Jlomonoco-
BeIM u (ppaHiyzoMm AHTyaHoMm JlaByasbe.

Macca BeLLecTs, BCTYNUBLUUX B XUMWYECKYIO pe- AHTyaH JlopaH Jlasyasbe
akumio (peareHToB), paBHa Macce BeLUeCcTB, Nony- (1743—1794)
YMBLUMXCA B pe3ynbTarte eé (MPoayKToB peakuun).

VYpasusem uucygo aromoB (ocdopa B JIeBOM M IIpaBOil 4acTAX CXeMbl, COOTBET-
CTBYIOIIEH mepBoii peaKkIInu:
P+ 0y — P205

Ina sroro nepen gopmyioil (qocdopa sanunieMm Koadduiumenr 2:
2P + 02 — P205

Yucso aromoB (hocopa B JIeBOH M IpPaBOil YacTAX CXeMbl peaknuu pasHo. OxHa-
KO aTOMOB KHCJIOPOJa B JeBOil yacTu cXeMbl 2, a B mnpasBoit — b. Haiigém HamMeHb-
mee obinee KpaTHoe AadA 3Tux uuceda. Ono pasuo 10. Paszgennm a10o uncao Ha 2 U 5
u 3anuimreM Koa(PUIIMEeHTHI COOTBETCTBEHHO mepen (opMyJaMyd Kuciaopoia M (doe
(oproro amruapuma PyOs:
2P + 502 — 2P205

Ymesmo aToMOB KHMCJIOPOJa B JIEBOM M IPABOH YacTAX CXEMBI peaKIIMM CTaJO0 OJU-
HaKOBBIM, HO HapyIIMJOCH PaBeHCTBO /AJA aTOMOB (ocdopa: B JIeBOM YaCTH CXeMBbl
2 atoma (ocdopa, a B nmpaBoin — 4. 3amenum KoahdunueHT 2 B cXeMe peaKkIun
Ha Koa(hpHUOueHT 4 U MOIYyINM XHMHUECKOEe YpaBHEHHEe, B KOTOPOM CTPEJIKY 3ame
HHM Ha 3HAK paBeHCTBAa:

4P + 50y = 2Py0;

PaccraBuM Koa(D(pUIIMEHTHI B cXeMe peakmuu Mekay (ochOpHBEIM aHTUIPHUIOM
W BOJIOMH.
B pesynbrare JOJIKHO MOJYYHUTHCA CHEAYIOIIEe XUMHYECKOe ypaBHEHHE:

P,05 + 3H,0 = 2H5PO,

XyMUMUYEeCcKUM YpaBHEHUEM Ha3biBAlOT YCMOBHYIO 3anvCbh XMMWYECKOW peakuumm
C MOMOLLbLIO XMMWUYECKMX DOPMYNT M MaTeMaTU4yeckux 3HAKOB.




Yﬁexnmca B CIIpaBeJJIMBOCTH 3aKOHa COXpaHeHHA MAacChbl BellecTB C IIOMOIIBIO
XHUMHYEeCKOTr0o aKCIIepuMeHTa.

JlabopaTopHbiA onbIT 8

Ha snekTpoHHbIE Becbkl NMOCTABLTE XMMWYECKWIA CTakaH, Haneite B Hero 3—4 mn pac-
TBopa eakoro Hatpa NaOH un pob6aeste 1—2 kannu cdeHondTanenHa. H4ro Habnwopaete?
Pspom Ha Becebl NocTassTe CTakaH € pPacTBOPOM cepHon kucnotel H ,SO4. 3anuwwure
nokasaHusl BecoB. [lobaebTe M3 BTOPOro crtakaHa B NepBbl pacTBOP KWCNOThbl 0O WC -
4ye3HoBeHusa okpacku. lNocTaBbTe CTakaH C OCTaBLUEMCH KMUCNOTOWM Ha Becbl. 3anuiuute
nokazaHua BecoB. KakoW BbIBOO, MOXHO caenartb M3 MpoBefEHHOro oneita? 3anuiinTe
CXeMy, a 3aTeM YypaBHEeHWEe XUMWUYECKOI peakumun, 3Had, 4TO NpoayKTamu peakuumn §B -
nstoten cynbdat Hatpusa Na,SO, un Boaa H,0.

- >

NaGopaTopHbiii onbIT 9

Ha anekTpoHHbLIE BECHI NOCTABLTE XMMWYECKWIA cTakaH, HanenTte B Hero 3—4 mn pacTeo-
pa cynbdara xenesa(lll) Fey(SO,);. Pagom Ha Becel nocraebre ctakaH ¢ 4—6 mn pac-
TBOpa enkoro Hatpa NaOH. 3anuwure nokaszaHna Becos. CnerTe Aga pactsopa B OOWMH
cTakaH. 4Yto Habnopgaete? MNycToil cTakaH ocTaBbTe Ha Becax. 3anuiuvTe MnokasaHua Be -
coB. Kakoin BblBOA Crleayet M3 npoaenaHHoro oneita? 3anviuute cxemy, a 3atem ypas-
HEHWE XMMUYECKOW peakuuK, 3Has, 4To NPoAyKTaAMU peakumn ABnsioTes cynbdart HaTpus
Na,SO, v ruapokcun xenesa(lll) Fe(OH) 5, koTopeii BbinaneT 8 ocanok. B ypasHeHuu ps-
0O0M ¢ DOpPMYo HEPACTBOPMMOro BELECTBa HAPUCYWTE CTPEeSKY, HanpasieHHYIO BHW3.

- J

Yrobsl 3anucarTb YpaBHEHUS MNPOBEAEHHBIX XUMUUYECKUX PeakI[Uuil, MCIIOJIb3YeM
KOo2((PHUIIMEeHTLI U B CJIydae paBeHCTBA YHCJa ATOMOB 2JIEMEHTOB, 00pasyOIIuX pe-
areHTHl W OPOAYKTHI peaKIiii, 3aMEeHHM CTPeJKY Ha 3HAK «PaBHO».

0606muM uH@OpPMAINID. XUMUYECKOe YpaBHEHUe MOKa3bIBaeT:

e KaKMe BeIllecTBA BCTYIAKIOT B XMMHUYECKYIO PEaKIIAi0 U KaKHe BellecTBa 00-
pasynTca B eé pe3yibTarTe;

e YHCJIO MOJIeKYJ ((POpMYJbHBIX €IHHHI]) pPeareHTOB M YHCJI0 MoJeKya (dop-
MYJBbHBIX €JWHHI]) IPOAYKTOB DPEAKIIAM;

e THII XHUMHYECKOH peakmuu (0 THIAX XHUMHWYECKHX PpeaKIWid BLI y3Haere
Ha CcJeAyIOIIeM YpOKe).

-

CxemMa XMMWN4YeCcKOW peakuun. 3aKoH COXpaHeHUs Macchl BewecTB. XumMu-
yeckoe ypaBHeHue. CocTaBneHue xumMmuyeckux ypasHeHumint. UHdopmauus,
KOTOPYIO HECET XMMUYecKoe ypaBHeHue

| MpoeepsTe CBOM 3HAHUS

1. Yro npenctaenaet coboin xuMnyeckoe ypasHeHne? KakoMy OCHOBHOMY 3aKOHY XUMUU
OHO [A0JKHO COOTBETCTBOBATL?

2. Ykaxute koadpbduumeHTol nepen dgopmynamu docdopa M Kacnopona B ypaBHEHWMN
peakun mexay 3TMMW BellecTBamu.

3. MNepe4ncnute, kakyio MHOOPMAUMIO HECET ypaBHEHWE XMMWYECKON peakuuu.
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4. CocTaBbTe ypaBHEHWUS XUMWYECKUX PeakuWin rno OnucaHuio:

a) npu BaaumopencTeum okcupa xenesa(lll) Fe 03 ¢ Bogopogom obpasyeTcs Xeneso
1 BOOA;

6) xnop Cl, B3anmopaeincTayeT ¢ antoMmHmem ¢ obpasosaHuem xnopuaa antomuudna AlCI 5;
B) peakuus mMexay Hatpvem v asotoMm N, npuBoauT K 06pasoBaHWio HUTPWAA HaTpUS
N33N.

5. PaccraBbte KO3 dULUMEHTEI B CXemMax peakuni:
a) Al + S — Al,S,

6) K + HyO — KOH + H,T

B) AgNO; + CaCl, — AgCll + Ca(NOj3),

r) Aly(SQy)3 + KOH — Al(OH)3l + KSOy4

6. YcTpoiTe copeBHOBaHWE B Kfacce. Y4acTHWKW A0SKHbI KAK MOXHO BbicTpee paccTa-
BUTb KO3)DULMEHTBI B CxemMe peakuun

M NepeYncnnTe MHGOPMaUMIo, KOTOPYID HECET OaHHOe XMMUYecKoe ypaBHeHue.
BuibepuTe XIOpW, KOTOPOE OLEHUT COpPeBHOBaHWe.

7. PacctaBbTe KOadUUMEHTbI B CXEMaxX XMMWUYECKUX peakuuni. YkaxuTe nga ypasHeHus,
cymMMa KO3OOULMEHTOB B KOTOPbIX O4WHAKOBA:

a) Al(OH)5 + HCI — AICl; + H,0
6) Fe, O3 + Al - Al,O5 + Fe

8) Mg + HBr — MgBr, + H,l

r) Fe(OH)3 — Fey03 + Hy0

8. Boibepute cxembl peakuuii, B KOTOPbIX HY>XKHO paccTtaBuTb koadduumeHTsl. CocTaBste
YPaBHEHWA 3TUX peakuuii.

a) Hy + Br, — HBr

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

r) P + Cl, — PClg

9. Kak cooTHocsaTcs koadduumeHTel nepen dopmMmynaMmu MpoaykToB peakuuu mexay
pacTBopamu cynbdarta xenesa(lll) n egkoro Harpa?

10. PacctaBste KO3hDOUUMEHTHI B CXEMax XUMUYEcKux peakuuit. B kakux ypaBHeHWax
cymma koadduumeHToB nepen GopmynamMm MCXoOHbIX BelwecTs paBHa 37

a) NaOH + H,S80,4 — NayS0, + H0O
6) K»SO 4 + BaCl, — KCI + BaSO4,
B) Al + HCI — AICl3 + Hp
r) CuSO, + KOH — Cu(OH),d + K80,
% J

MUcnonb3yiTe ononHUTENbHY0 uHpopmauuio

11. B 1673 . ogMH 13 BbIOAKLWMXCH aHIMWIACKUX YYEHBIX HArpen Ha BO34yxXe Mpu BbICO-
KOWA TeMnepaTtype HeKoTopble METannbl U NOCNe WX OxnaxaeHwust oBHapyXun, 4To macca
MeTannoB yeenudunack. Kro atoT y4éHbin? Kak 6bl Bbl NpeanoXxunn U3MeHWTb YCNoBus
onbiTa, 4T06bLI AOKA3aTh CNpaBef/IMBOCTb 3aKoHa COXpaHeHWsl Macchbl?

12. MNopgroTtoBsTe coobuieHne 0 Pa3BUTUN «XMMWUYECKOW NMUCBMEHHOCTU».




§ 11. TUnbl XUMHNYECKUX
PEAKIIUNA

Bce xumuueckue sewiectsa (29 uioHs 2015 r. 6bino 3apeructpuposaro 100-mun-
/IMOHHOE BELLEeCTBO), KaK Bbl 3HaeTe, AENATCA Ha [Ba TUNa: NPOCTble WU C/OX-
Hble. MOXXHO /1M MONOXWTb B OCHOBY KNacCH(MKaUUU XMMHUYECKUX peakLui Ta-
KOW NpU3HaK, Kak cocTtas BeuiecTs?

BerioMHUM peakIivé HpeAbIAVIIEro ypoKa:

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

B mepByio peaxkIiimio BCTyIAlOT OBa IpPocThIX BemecTtBa (gocdop m KucIopox),
a BO BTOPO# peakIliy B3aWMMOJENCTBYIOT ABa CI0KHBIX BemecTBa (oxcug docdopa(V)
u Boma). B peayibrarTe Kaskaoll peaxiimm o0pasyeTcA TOJBKO OJHO CJI0KHOE Belle-
cTBo. Peakmmy Takoro THOa OTHOCAT K peaknuaM coenuHeHusa. IlompobyiiTe camm
JAaTh OIpeJiejieHue ITOT0 IMOHATHA.

Peakumamu coeguMHeHUs Ha3bIBAOTCH Takue peakuumn, B pesynbrare KOTOpbIX
N3 OByX WM HEeCKOJIbKUX BelleCTB oﬁpasyeTc:ﬂ OOHO CNOXHOE BelleCTBO.

Kax IIpaBuJIO, IOYTH BCe pPeaKIHH COeJHHEHHA ABJAIOTCA IK30TePMHYECKHMH,
T. €. IIPOTeKawT C BbIlleJIeHHeM TeIlJIOThI.

PE&RHHHM COoeJHMHeHHNA MPDOTHBOIIOJIOMHBI PeaKIIHH Pas3JIOieHMA. ,I[aﬁ're onpene-
JJeHHue ITOMY IIOHATHIO.

PeakumsamMun pasnoXeHusi Ha3blBalOTCHA Takue peakuuu, B pesynbtate KOTOpbIX
U3 OAHOro COXHOIMo BewecTBa 06pa3yeTcsi HECKONbKO HOBbIX BELLECTB.

IlpmBeanTe NpUMephbl YPaBHEHHI TAKWX peaKIWil, MCIONBL3ys 3alaHWA ITpelbl-
ayimero maparpada.

t
ZFE(OH)g = F6203 + 3H20

t
Fe(OH), = FeO + H,0

ObparuTe BHUMAaHHEe HA 3alUCh YPABHEHUH I9TUX peakIUi: B HUX HAJ 3HAKOM
paBeHCTBa HamucaHa OykBa t, obo3Hadalomiad, 4YTO IJIS OCYIIECTBJIEHHS IIpoIecca
peareHT HeoOXOAWMMO HarpesaThb. HamoMHHM, YTO 5TH W MHOTHE IPYTHe pPeaKIIHHA
Pas/IoIKeHUsA OTHOCATCH K 9HAOTEPMHUYECKHM peaKIHuAM, T. €. OHH IPOTEKAalT C I10-
IVIOIIIEHNEM TeIlJIOTHI.

PaccMOTpEM HECKOJNIBKO IPHMEDPOB PeaKIUil pas/IoyKeH’s, MMEOIHUX 3HadYeHHe
B JKHM3HHN 4YeJOBeKa.




Ob6:xuT M3BeCTHAKA, OCHOBY KOTOporo cocraBiaser kapboHar kanenua CaCQ,
CIAYKHUT A HoJaydyeHus HeraméHoi maBectu CaO u yraekucaoro rasa, (QOpMyy
KOTOPOTO BRI yiKe 3Haere:

t
CaCO3 = CaO + CO,T

B xuMuuecKHUX ypaBHEHHAX pPAAOM ¢ (opMyiioili ra3oo0pasHOTro IPOAYKTA peak-
I[MHU BAMHCHIBAIOT CTPENKy, HampaeieHayio Beepx (1), a pagoMm c dopMmysoil Hepac-
TBOPHMOTrO BEI[eCTBA — CTPeJKY, HampasieHHyio BHE3 ({).

Paznosxenne nepoxkcuaa Bogopoga HoOs ucnonssyor nia obezzapaKUBaHUA DaH:

KaTaJIusaTop

2H202 - OgT + 2H20

OﬁpaTnTe BHHMAaH#e, 4TO0 B YpaBHEeHHH 9TOI peaKiMy pasjioxKeHHHA Hal 3HaAKOM
paBeHCTBa YKa3aHO yCJIOBHEe eé IIpoTeKaHuAd — HaJlu4dHe KaTajJlusaTopa.

BeulecTBa, yCcKOpALWMe XUMUYECKUE peakLlMy, Ha3biBalTCA KaTanM3aTopamMu.

NaGoparopHbii onbiT 10

B npobGupky Haneinte 2 my pacTBopa Nepokcuaa Boaopoda. Buaowmbix wvameHeHui
He Habnopaetcs. Bodbmute Hebonblioe KonMYecTBO okcwuaa mapranua(lV) v HacbinbTe
ero B Npodbupky ¢ pacTBOpPOM MNepokcupa Bogopopa. Hro Habniopaete? BHecute B npo -
Bupky Tnewwyw nydYuHky. YTo Habnwopaete? Kakve npusHaku v YyCnoBus npoTekaHus
XMMUYECKOW peakunn UANIOCTPUPYET 3TOT IKCNEPUMEHT?

C HOMOIIbIO 2KCIEPUMMEHTa II03HAKOMHMCH C EeINEé OJHMM THIOM XHMHYECKUX
peakIui.

NaGopaTtopHbiii onbiT 11

B npobupky Hanente 2—3 mMn pacTBopa MenHoro Kyrnopoca M onycTtuTe B Heé CTanbHylo
KHOMKY unu ckpenky. Yto Habniopaete?

HpHBHaKOM aToM pPeaKIlMHM ABJIAeTCA IIOABJIeHHMe KpPacHOI'o HaJéTa MeIHW Ha II0-
BEPXHOCTH CTaJIbBHOT'O H3JeJINdA.

BbI mpoBesn peaxIiinio, KOTopas OTHOCHTCS K pPeaKIly
AM 3aMeIleHHsd.
VYpaBHeHHe 3TOH peaxkIjAu:

CuSO4 + Fe = FeSO4 + Cu

Peaxinuio saMellleHHsa MY HATPHUEeM M BOJOH IIpo
AeMOHCTpUpyeT ydurTenb (puc. 39). YpaBHeHHMe 5TOH pe-
AKI[HH:

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

IIpoananusupyem oba ypaBHeHHA M BBIAEJIUM NPU3HA pyuc. 39. BaaumoneiicTame
KM peaKIlHii 3aMeIleHnd: HaTpus ¢ BOOOM




e B peaKI[MI0 BCTYIIAIOT JBa BellleCTBa — IIPOCTOE U CJIOXKHOE;
* ATOMBI IIPOCTOTO BEIIECTBA 3aMENal0T aTOMBI dJeMeHTa B CJOKHOM BEIIeCTBE;
e B pe3yJbTaTe peakiuu o0pasylTcda TaKiKe OBa BEIeCTBA — HOBOE MPOCTOe
M HOBOE CJIOXKHOE.

PeakunsamMm 3amMmeLleHUa Ha3biBalOTCA Takme peakuun, B pes3ynbTate KOTOPbIX
M3 NPOCTOro U CNOXHOro BeLLecTB 06p83y|'0TCF| HOBOE MNPOCTOE WU HOBOE CNOX -
HOE BellecTBa.

YeTBEPTHIH THO XUMHWYECKHX pPeaKIUil, BbIJeJfAeMbIil M0 NPHU3HAKY HM3MeHEeHUSA
cocTaBa BeIeCTB, — peakiuu obMeHaA.

PeakuusMmm obmeHa HasbiBalOTCA Takue peakuun, B pesynbTtare KOTOPbIX ABa
CNOXHbIX BellecTBa 0OMeHMBAOTCA CBOMMW COCTaBHbIMW HacTAMMU.

B xadecTBe mpuMepa 3alnHIileM ypaBHEHHM:A peaKIIMil, KOTOPBIE BHI DKCIEPUMEH-
TAJIbHO OCYITIECTBUJIHM HA NPEAbIAVIIEM YDOKe:

2NaOH + H80, = NasSO, + 2H,0
6NaOH + Fey(SOy)3 = 2Fe(OH)3) + 3NaySO,

B sakjiodeHHe yKajKeM MPHU3HAK, OO0 KOTOPOMY MbI IPOBEIH KJIACCH(DHKAI[HIO
XMMHYEeCKHUX peaxuuﬁ: cocmas u HucJio peazeHmos u npoaymmoe pearkuduu.

-

Knaccudukaumsa xmmmuyeckux peakuuin. Peakuum coepgumHeHus. Peakuum
pasnoxenusn. Peakuum 3ameweHus. Peakuun obmena. Katanusartopsl

1. Kakne npuaHakum mMoryT ObiTb MOMIOXEHbl B OCHOBY KnaccudukauWii XMMUYECKUX pe-
akumin?

2. HazoBuTe TWMbI XMMWYECKMX Peakumii No cOoCcTaBy M YWCHY PEareHTOB W MPOAYKTOB
peakuunn. [aiite onpegeneHne Kaxanoro tuna peaxkuui.

\

3. PaccrtaBste k03P OULMEHTb B CXEMax XMMWYECKUX pPeakunin u onpegenqre ux Tun
Mo MPU3HaKy «COCTaB W YUCNO PeareHToB W MPOAYKTOB peakuums»:

a) CuO + H,S04 — CuS0O4 + HL

6) NaHSO, + NaOH — Na S0, + H,50

8) NH4HCO3 — NHgT + CO,T + H,0

r) SO5 + H,O — HyS80,

n) (NHg) L£r07 — CrgOg + NoT+ H0

4. Mpwn paznoxenun manaxuta (CuOH),CO5 obpasyetca okcup megu(ll) CuO, yrnekuc-
nelil ra3 n Boga. CocTaBsTe ypaBHEHWE 3TOW peakuuu.

5. MNpwu pasnoxexun nepmarraHara kanusa KMnO 4, o6pasyiotcs maHraHar kanus KoMnO 4,
okcup, mapradua(lv) MnO, n kucnopoa. 3anuuvTte ypasHeHue 3Toin peakumn. K kakomy




TUNY peakuuini No NpuU3Haky MOrMoLWeHUs WK BbIOENEeHWUs1 TernaoThl OTHOCUTCS 3Ta pe-
akuma?

6. 3anmwunte YpaBHeHWe peakuun nony4YeHuns a30THOW KWCNOTbI, CXema KDTODCIﬁ
7. 3anuwunTte YpaBHeEHWE peakunn 3aMeleHnd, KOTOPYKD WMCNONL3YIDT ONA CBapkKwn penb-
COB, ecnv M3BECTHO, 4TO peareHTami ABNAKDTCA Xene3dHan okanuHa Fe 304 1 antoMUHWA.

8. BcnomHute 13 kypca 6uonoruu, 4to takoe ¢poTocuHTes. 3anvunte ypaBHeHWe 3Toro
rnpouecca, eciin U3BeCTHO, 4YTO B pe3y/ibTaTe B3auMOOEeNCTBUA YINEeKUCNOoro rasa u Bobl
obpasyeTtca miokosa, popmyna kotopo CgH 0 g 1 kucnopod. MoxHO 1M OTHECTW 3Ty
peakumio Kk peakumam samelwleHna? MNoacHuTe OTBET

9. Mpwn ropeHnn metana, ¢opmyna kotoporo CH,4, o6pasyloTea yrnekucneil raa n Boaa.
MOXHO M OTHEeCTW 3Ty peakuuio K OOHOMY W3 WM3YYEeHHbIX BamMu TUMOB: @) Mo COCTaBy
W YMCNy peareHToB W MNPOAYKTOB peakuuu; 6) no NornoweHuo Unn BbiOeNneHuio Ternno -
Thl? osicHWTE OTBET.

10. Paccrassre koadppuumeHTsl B cxemax peakunil. Bolbepute peakuum obmeHa.
a) HoOp — HLO + 05T

6) Na + S — Na,S

8) No + Hy — NH3T

r) CO, + Mg — Mgo + Cl

n) Al + HySO,4 — Alx(SOy4)3 + HoT

e) MgO + HNOg — Mg(NO3), + H0

) Ca{OH)2 + H3F'04 - Ca3{PO4)2J, + H20
3) BaCl, + Na,CO5 — BaCO4l + NaCl

1) Pb(NO3), + KOH — Pb(OH),) + KNOj4
K) HS + Br, — HBr + §

n) NaNO3; — NaNO, + O, T

M) H,O + P,O5 — H3PO,

H) SiCly + Zn — Si + ZnCl,

0) NO + O, — NO,T

11. B peakuyusax Kakoro tmna 4vcnio NpoaykToB: a) NpeBbillaeT YACN0 UCXOOHbLIX BELLECTB;
©) MeHbLUe 4YMcna WCXOMHbLIX BELLECTB; B) PaBHO YMUCNY WCXOOHbLIX BeulecTs?

12. KakoBa cymma KO3 DUUMEHTOB B YPaBHEHWUM peakuuu, cxema KoTopou
KOH + Al(SO,); — Al(OH)3d + K80,
Onpepenute e& TWM Mo M3BECTHLIM BaM KNaccUdUKaUMOHHBIM MpU3Hakam.

J

13. Xumundeckas peakumsi NnpoTekaeT no ypaBHEHWIo

CaCO4 + SiO, = CaSiO 5 + 002T
K kakomy Tuny no coctaBy W YWCMYy peareHToB W NPOOYKTOB OTHOCUTCS 3Ta peakuma?
14. Katanuaartopsbl, Kak BaM M3BECTHO M3 maTtepuana naparpada, YCKOpsalT XMMUdYeckme
peakumn. OoHaKo CyLECTBYET HeoBXOAMMOCThL B BELECTBax, 3aMeinsailowmx HEKOTOpbIe

XUMWHYECKME NPOLIECCHI, HANPUMEP KOPPO3UI0 MeTannMyecknx nagenuii. Kak Hasbisaiotcs
TakMe BeLWecTBa — «XMMWYEeCKWe aHTOHWUMbI» KaTanu3aTopos?

.

Ucnone3yinte AONOAHUTENIBHYIO UHOPpMALUIO




BbIBO/IbI K IJIABE I
«IIEPBOHAYAJIBHBIE
XNUMHNYECKHUE IIOHATUA»

1. XumMuAa — 9TO HayKa O BelecTBaX, MX CBOMCTBAX U IIPEeBPAIeHUAX.

2. BemecTBa OBIBAIOT MOJIEKYJIAPHOTO (COCTOAT W3 MOJEKYJ) M HEeMO-
JIEKYJIAPHOrO (COCTOAT M3 aTOMOB WM HMOHOB) CTPOEHUA.

3. BBIIIECTBa MOJIEKYJIAPHOI'O CTPOEHUA MOJUYHUHAKTCA 3aKOHY IIOCTOAH-
CTBa cOoCTaBa BeIleCTB: HEe3aBHCHMO OT criocoba IIONYyYeHHs BelllecTBa ero
COCTaB OCTAETCA MOCTOAHHBIM.

4. «XuMuuyecKasd MUCBMEHHOCTH» BKJIIOYAET: XMMHUUYECKHEe 3HaKW (Ij1d
9JIEMEHTOB), XUMHUYecKue (POopMyJabl (AJIs BeEIecTB), XUMHUUYECKHEe ypaBHe-
HUA (O1a peaxiiuii).

5. Ilo cocraBy pasim4aioT IpPoCThIe (COCTOAT U3 ATOMOB OJHOTO 3JIEMEH-
Ta) U CJOYKHBbIE (COCTOAT U3 aTOMOB JABYX U 0oJiee 3JIeMEHTOB) BeIlleCTBa.

6. ATombI B MoOJIieKyJiaX COedMHEeHBbl COoIViaCHO MX BaJIEHTHOCTH. Pasznu-
YalT dJEMEHTHI ¢ IIOCTOAHHON M nepemeHHOﬁ BaJIEHTHOCTBIO.

7. XMHUYeCKHe peaknuy — HABJEHUA, NPU KOTOPHIX OJHU BeIIecTBa
(peareHTsl) mpeBpamiaroTca B Apyrue (IPOAYKTHI peakI[MH) C HOBBIMH
CBOMCTBaMH.

8. IlpusHakm XWMHYECKOH peaKIIUHU: BLINIaJleHUe ocajiKka, HU3MeHe-
HUe I[BeTa, BbIJleJIEHHEe ra3a, PacTBOPEHUE OcajiKa, BbIJIeJIeHUEe TeIlJIOThI
M CBeTa.

9. XuMnuecKue ypaBHEHHS COOTBETCTBYIOT 3aKOHY COXPaHEHUsS MacChl
BEII[eCTB: Macca BEIeCTB, BCTYMUBIINX B XMMUYECKYIO peaxkiuio (peareH-
TOB), PaBHA Macce BeIeCTB, IIOJYUYHUBIINXCA B Pe3yJbTaTe XUMHYECKOMN
peaknuu (IPOAYKTOB PEAKIIHH).

10. XuMuyecKkrue peakIuM KJIaCCH(HUIIUPYIOT:

e II0 TemIoBOMY 3(P(PEeKTy — Ha 3K30- U IHAOTEPMHUUYECKUE;

e« IO COCTABY W YHCJY pPeareHTOB U MNPOAYKTOB peaKIUUd — Ha peak-
OUU COeJUHEHWdA, Pa3jIoKeHUdA, 3aMelleHuA U oOMeHa.




BEIIECTB.
KOJTHYECTBEHHBIE

BAKHEHUIITUE
OTHOIIIEHHA B XHMHWH

ITPEJICTABHTEJTH
HEOPIAHHYECKHUX




§ 12. BO31YX U EIO COCTAB

B 1774 r. Anutyan JlopaH JlaByasbe HarpeBan ptytb B petopte (puc. 40) B Te-
yeHue 12 cytok. KoHey peTtoptbl 6bin noaseAéH Nof KOAOKOJ, NOCTaB/eHHbIM
B cocyn C pTyTbio. B pesynbrate ypoBeHb pTyTH B KONOKOJE MOZHS/ICA NPUMeEp-
HO Ha '/ 5 €ro BbICOTbl, @ Ha MOBEPXHOCTU PTYTH B peTopTe MOSBUIWUCH KpacHble
natHa. OcTaBwuiica nop Konokosom ra3 6bin HenpurogeH ans apixaHus. O uém

csupeTenbcTyer onbiT JlaByasbe?

CrexknsHHasn peTtopTa

XKnpkas

Puc. 40. YcraHoeka JlaByasbe ans mayveHusi
cocTaBa BO3ayxa

Yrnekucnblia
raz 0,03 %

Kucnopoa 21 %

Opyrue
rasel 0,97 %

OusirT JlaByasbe HO3BOJUI HE TOJb-
KO OOHapy’XHUTh IBa BaXHEHIIHUX KOM-
IIOHEHTAa BO3JyXa — a30T W KHCJOPOJ,
HO ¥ NOpUOJIU3UTENBHO OIEHUTH 005
éMHOe cofiep:kaHme Kaskaoro. AsoT co-
cTaBJIgeT 4/5 or o6bEéMa BO3AyXa, WIH
80 %, a xuemopon — /5, mau 20 %.

JleTrarbHOE W3yUYeHHE COCTaBa BO3
AyXa MMO3BOJHUJIO NIPUATH K BBEIBOAY,
4T0 OH IIpejcTaBasgeT cob0l MHOTO
KOMIIOHEHTHYK) CMeChb, COCTOAIIYIO
M3 asoTa, KHCI0poAa, VIJIEKHCIOro
rasa, MHEPTHLIX Ta30B, BOJAAHOTO Tapa
(puc. 41).

KonmnuecTBeHHO  cocTaB  rasoBOu
CMEeCH BBIpajkaloT ¢ MOMOIILI0O O0BEM-
HBIX JOJel KOMIIOHEeHTOB ra3oBOil cMe-
cu (obozHAUAIOTCA TPeUYecKoil OYKBOM

¢ — «hum»).

06BLEMHON Ooneil KOMMoOHEeHTa
ra3soBoM CMecM Ha3biBaldT OT-
HoleHue oObEéma [aHHOro rasa
K obwemy o6bEMY CMecH.

O0BEMHYIO MO KOMIIOHEHTAa I'aso-

L AsoT 78 % BOH cMecH HaXogAT mo (opmyae
V (rasa)
Puc. 41. CocTtae atmocdepHoro Bo3ayxa (raza) = —————— - 100%,
bep T ¢ V(cmecn)
rae @(raza) — oOBémMHaA monA rasa B cmecH, V(rasa) — ob6wém rasa (i, mi, 1\?),

V(icmecn) — o00Bém cmecu (71, MJI, MS)

O0BéMHAA A0Jd KOMIIOHEHTA TA30BOM CMECH TOKa3bIBAaeT, KAKYI0 YacTh ODIIero
o0bEéMa cMecH 3aHUMAaeT HaHHBLIM KOMIIOHEHT. 3HaHHe O00BEMHOH OOJH KOMIIOHEHTAa

rasoBOM CMECH II03BOJISET pemmaTek HeCJIOXKHBIe 3aJadvuH.




3agaua 1. ITpu pasgenenuu 100 1 Bosayxa Ha KOMIIOHEHTHI 6BLIO mONIydeHO T8 I
asora, 21 1 Kumcimopoxa, 900 mn aproma m 30 M yriaexkuciaoro rasa.
Haiiném 00BEMHYIO TOJIIO KajJI0T0 KOMIIOHEHTA BO3AyXa.

V(asora) _ 781

3 = = = 0,78, uau 78 %
f nagxa) V(sosgyxa) 100ax !
¢(Kucaopoaa) = V{(umonopons) Lo = 0,21, numm 21%
V (Bozmyxa) 100
V(aprona) 0,90
aproHa) = = = 0,009 umu 0,9%
fRaprois) V(Bosnyxa) 100mx 3,008, Ba
¢(yraekuciororasa) = Y IS RRIITGiRa) = 808 = 10,0003, nau 0,03 %

V(Bosgyxa) 1001
Eciu cinoskuTh paccudTaHHBIEe 00BEMHBIE JOJIMA KOMIIOHEHTOB BO3AyXa:

¢@(asora) + @(xmciaopoma) + @(aproma) + @(yrieKmciaoro rasa) =
=78% +21% + 0,03% + 0,9% = 99,93 %,

TO HETPYAHO JOorafaThCs, UTO B BO3AYXE COAep:KaTcA eIné KaKWe-TO KOMIIOHEHTEI,
Ha JI0JII0 KOTOPBLIX npuxoaarca ocrasmmeca 0,07 %.
ITo usBecTHO! O0'BEMHOII JOJie raza B CMECH MOXKHO PACCUYHUTATL €ro 00BLEM.

3agaua 2. Beruucnure 06b8M YIJIEKUCIOrNO rasa, KOTOpbIi comepskurcsa B 400 M
BO3MIyXa, ecju 00bEMHAA [0JA YIrJIeKUcJaoro rasa B Bo3nyxe cocrasaser 0,03 %.

O6béMHaA IO YIVIEKHCJ/IOTO I'ada B BO3AyXe pacCcuuThIiBaercsa mo (popmyJie
V(yraexucjoro rasa)

V(Bosayxa)

¢@(yriexkucyiororasa) =

SanuireMm (PopMyny IaA HaxXo:KIeHHsA o0béMa yrIIeKHCJIOoro rasa:
V(yrnexucaoro rasa) = V(Boaayxa)-. @(yIJIeKHCIOr0 Tasa)
ITopcraBuM B (opMysly 3HAUEHHA W paccuuTaeM OOBEM YIJIEKHCJIOTO Tasa:

V(yranekucaoro rasa) = 400 M - 0,0003 = 0,12 M3, wim 120 n

CopaBeannBo W oOpaTHOe: II0 M3BECTHONH 00BEMHOW Jo0Jie KOMIIOHEHTa I'as3oBoil
CMeCH MOJKHO paccyuTaTh eé 00BeéM.

3apava 3. Haiigure 00'b€éM Bo3ayxa, m3 KoToporo 6ewro nmosydeno 30 i aprona,
ecnu ob0bEMHAA AONA aproHa B Bo3ayxe cocraBiaser 0,9 %.
O6béMHAA AOJIA aAproHa B BO3AVXe paccuUThIBaeTcs Mo Qopmyte
V(aprona)
V (Bozmyxa)
SanuineM (QopMysy IAad HaxXoKIeHHsa o0beéMa BO3AyXa:

¢(aprouna) =

V(Boaayxa) = V(aprona) / ¢(aprona)
IlopcraBuM B (popMysly 3HAUEHHSA W paccurTaeM O00BEM BO3ayxa:
V(sosagyxa) = 30 x1/0,009 = 3330 n




3agaua 4. Mcenemosanua armocdepsl Mapea nokasanau, uro ona "Ha 95,32 % co-
CTOUT W3 yIJeKwucjoro rasa. Haligure o0BEM MapcHaHCKoN arMocdepsl, B KOTOPOH
COJIEPIKUTCA CTOJIBKO JKe YIVIEKUCJIOT0 rasa, CKOJbKO ero cogep:xkutrca B 500 ™ zem-
HOTO BO3AyXa.

Jdano: Pemenue:
¢@(yramekmcyoro rasa Mapca) = 0,9532 | 1. Paccunraem 00BEM YIJIEKHCJIOTO
¢@(yraexucyoro rasa 3emian) = 0,0003 | raza B 500 M° Bosmyxa Bemun:

V(sosnyxa Bemms) = 500 V(yraexucioro rasa) = V(Boszayxa) X

V(armochepsr Mapca) — ? XLp(yrneRgcnoro rasa 3&MJIH?3=
= 500 m”-0,0003 = 0,15 ™

2. PaccumraemM o0BEéM MapcHaHCKOl aTMmoc(epnl, conep:xamnieir 0,15 M yIJIeKHC-
JIOTO rasa:

V(armochepsr Mapca) = V(yraekucsaoro rasa) / @(yraexucioro raza Mapea) =
= 0,15 m® /0,9532 = 0,1574 m°

Oteet: V(armochepsr Mapca) = 0,1574 M.

@ CocrtaB Bo3ayxa. O6GbEMHas AONA KOMMNOHEHTa ra3oBov cmecu. @opmyna
Ana eé pacdéra. lNpumepbl pac4EéTOB C UCMNONb30BaHUEM 3TOW (hopmMynbl
=

NpoeepbTe cBOU 3HAHUS

1. MNovyeMy HEKOPPEKTHO BbIpaXeHue «Monekyna sosayxa»?

2. YTto Ha3biBalOT 0O6BLEMHOI ONOnNein KOMNOHeHTa ra3oBoi cmecu?

3. KakoB 06bEMHBLIN cocTaB Bo3ayxa? Kak M3MeHAeTcsa COCTaB BO3Oyxa B 3aKpbiTOM Ka -
BuHeTe BO BpeMs MpoBefeHus ypoka?

4. ObbémHas pons aproHa B Bosayxe 0,9 %. Kakoi o6bém BO3aoyxa Heobxoaum Ans
nonyyeHus 125 M3 aproHa?

5. MNpw pasgeneHun Bosnyxa 6eino nonydeHo 500 m3 aszora. Ckonbko NUTPOB KMUcnopoaa
W yrnekucnoro rasa 6bino nonyyeHo npu atom?

6. ObrémMHas nonst meTaHa B npupoaHom rase coctasnset 92 %. B kakom ob6bEme aToi
razoBon cmecun bynet copgepxarbca 300 mn meTtaHa?

7. Cmewanun 16 n kucnopoga v 12 n yrnekucnoro rasa. Hangute o6bEMHYIO OOMO Kax -
[0ro rasa B Mnosy4eHHOW CMecw.

:

8. Babixaemblil Y4eNOBEKOM BO3AyX COAEPXUT okono 78 % asoTa, 21 % kucnopopa, 0,03 %
YIMeKMCNOoro rasa n BoAsHON nap. Boaayx, KOTOPLIA YeNnoBeK BbIALIXAET, COASPXMUT OKOMNO
16 % kucnopopga. Konu4ecTso yrnekucrnoro rasa 8 BbibiXaeMoM BO3LYXE YBENUYMBAETCH
0o 4 %, 6onsle CTaHOBUTCS W BOASIHLIX NapoB. He nameHseTcsa nullb KONMYecTeo asoTa.
MocTpoiiTe Kpyrosbie Avarpammbl, NOKasbiBAOLWME COCTAB BALIXAEMOrO W BblAbIXaeMoro
BO3Myxa.

Ucnonb3yinte JONoONHUTENbHYIO MHPOpMaLUIO

9. Ucnonbaya pecypcbl MHTepHerta, noarotossTe coobuleHve 06 oxpaHe atmocdepbl.
YKaxuTe 3M1eKTPOHHbIe aapeca WCMosib30BaHHbIX BAMW WUCTOYHWUKOB.




§ 13. xuciaoron

Beaz kucnopoga HEBO3MOXXHO NPOTEKAHUE [ABYX BaKHEWLLUMX MPOLEccoB. 3Ha-
4YeHWe OAHOro M3 HUX A/ YE/NOBEYEeCKOW LMBWUIM3ALMUM NOATBEPXKAAET fereHaa
o lpomeTtee, gpyroW — ocHoBa >u3HM Ha 3emne. O Kakux e npoueccax
MOET peyb?

Kucnopony — camblii pacnpocTpaHEHHBIN »JeMeHT Ha Hamen miadere (puc. 42).
Ha ero mosio npuxXoaWTcs NHOYTH HOJOBHHA MAacchl Jumocgepvi — TBEPHOM 000
gouku 3emiu. B cocraBe BOABI KHUCJIOPOJ W BOAOPOA 00pa3yiOT BOAHYIO OOOJIOUKY
Semun — zudpocepy. B BosnymiHoi obonouke 3eMiIu — ammocgiepe Ha TONI0 KHUC-
Jgopona npuxoaurca 21 % eé obwéma.

IIpocreie BemecTBa. Bel yike 3Haere, uTO AJA KHCIOPOAA XapaKTepHA aJLIOTPO-
nus, T. e. odpasoBaHMe ABYX IPOCTHIX BEIIECTB, Pas3INYalOlIUXCd YUCIOM aTOMOB
B Mosekyae: kuciaopoga O m ozorHa Og.

C OMoJOrMYecKoi pOJILI0O 030HA BBl TaK)Ke ViKe II03HAKOMUIMUCE. IloaTomy

JUIIE OTMETHM, 4TO 030H — 3(JeKTHBHOEe CpeACTBO AJA obes3zapakMBaHUA ITH-
TLEBOM BOJBI.
Kucnopon — ras Ges 1mBeTa, samaxa M BKyca, HeMHOIO PacTBOPHUMBI B Boje,

HECKOJIBKO TsJKesee BO3AyXa.
IMonyuenue Kucaopoga. B NIPOMBIIIIEHHOCTH KHUCJIOPO MOJIYIAIOT (PPAKYUOHHOL
nepezonkoii (MU pexmu@uiayueil) KUIKOTO BO3JyXa B CIENHUAJIBHBIX AalliapaTtax,
Ha3bIBA€MBIX PEKMUPUKAUUOHHbIMU KOJOHHamu. Boiee moapob6HO ¢ TPOMBINIIIEH-
HBIM METOJOM TOJIyUeHHUs KHUCJI0pPOoAa Bbl mo3HakoMmutech B 9 Kiacce.
Haubonee ymo0HBIM criocof0M IONYyUYEeHHMA KHCJIOPoJAa B JabopaTOPHBIX YCIOBHUAX
ABJIAETCA PasjioKeHNe IepMaHTraHaTa KaJWusda IIPH HarpeBaHHUH:

t
2KMnO, = K,MnO,4 + MnO, + O, T

Puc. 42. B ceBa3zaHHOM BMAOE KWUCNOPOA BXOAWT B cOCTaB nutocdeps U rnapocdepsl,
a B cBobogHOM — B cocTaB atmocdepbl




KMnO,4
02
Puc. 43. MonydeHwne kuncnopopa v cobupaxHue Puc. 44. MNonyyeHne kmcnopoga
ero MeToooM BbITECHEHWSA BO3ayxa pasnoxeHWeM nepokcuaa sogopona
1M oBHapyXeHWe C MOMOLLLIO TNeloLLei
NYHUHKA

Kucnopoa mMo:kHO cobupaTh MeTOIOM BbITeCHeHHA Bozayxa (puc. 43) uam Mero-
nom BelTecHeHUA Boawl. (ITouemy?)
PacmosamoT KHCJIOPOA C IIOMOINLIO TJIEIOIIell JIVIHHKH, KOTOpas B HEM SAPKO

3aropaercs.
JIpyruM JgabopaTOpPHBIM CIIOCODOM MOJYYEHHS KHCJIOPOJa CIYKHUT pasjioKeHHe
nepoxkcuga Bogopojaa HyOp ¢ momolnbilo kartanmuszaropa — okcupga wmapraana(lVv)

MnOy (puc. 44):
MD02

2H, 0 = 2H,0+ 0,7

Xumunueckne cBoiicTea Kuciopoga. 1. Kucaopod ezaumodeiicmaeyem co 6cemu me-
maanramnu, Kpome 3onoma u naamuxst. HanpuMep, MarsueBas JIeHTA TOPUT HA BO3-
AyXe OCJeIIHTe/IbHO ApPKUM miameHem (puc. 45). Ilpu
aTOM 00pasyeTcA OKCHUJ MarHusd:

2Mg + Oy = 2MgO

PackanéHHBIII DOPOMIOK eje3a cropaeT B KHC
Jgopoxe, pasbpaceiBag uckpsel (puc. 46). IlpomyxTr
peaknuu — jxeje3Hasa oxanuHa FeOy

3Fe + 20, = Fe30,

2. Kucaopod eézaumodeiicmaeyem noumu co 6cemu
Hememaanamu, Hanpumep, cepa, ¢ocdop u yrouab
(yrmepon) cropaloT Ha BO3AyXe HJM B KHCJIOpPOJe
¢ obpaszoBaHMEM COOTBETCTBYIOIIUX OKCH/OB:

4P by 502 = 2P205

S + 0y = S0,T
Puc. 45. lopeHne marHveBoi 2 %
NEeHTbI C+ 0= CozT




3. Kucanopod cnocoben  a3aumodeil-
CMeE08amMb CO CAONHCHLIMU 6Beuecmeamu.
Tak, OpUpOAHBIN ras, COCTOAINMWI IJaB-
HBIM o0Opa3oM HW3 MeTaHa, ABJIAeTcA (-
(beKTUBHEIM TOILJIMBOM:

CHy + 205 = CO,T + 2H,0

IIpumenenune kuciaopoma. OrBeuasa Ha
copMy/IMPOBAHHLII B Hadajie maparpada
BOIIPOC, HA30BEM /[IBa BaKHeHIOIHX IIpo
Imecca ¢ y4acTHeM KHCJIOpoAa — TropeHHne
¥ JBIXaHWe.

CrnocobHOCTE KHCJIOpPOAA TIOLJEePIKH-

BaTh T'OpPeHHE JIeKUT B OCHOBe HpuMeHe- Puc. 46. lopeHue xenesa B kncnopofne
HHsS BCceX BHJAOB TolimBa. He MeHee Baik-
HBI mpolecchbl MeieHHOTro (fecryiaMeHHOro) OKHUCJ/IeHUs pPAas3JIMYHBLIX BelecTB. Tak,
IIPY OKHCJIEHUU NHUIIM B HAIIeM OpraHu3Me BBIJeNIAeTcA SHeprud, 3a CYET KOTOPOIit
OPraHUsM JKHUBET M MOAAEP:KUBAET HYKHYIO TeMmepaTtypy. IIpm ABIXaHMH KHUCJIOPOX
IOCTYIIaeT B JErKHMe YellOBeKa, COeQUHAETCHI ¢ IeMOrJI00MHOM HU IIePeHOCHTCH IIOo-
TOKOM KPOBH B KaKAYVI0 KJIETKY. 37leChb ITPOMCXOAUT 0OMEeH MOJIeKYJIBI KHCJI0poAa
B reMOryiobmMHEe HA MOJIEKYJIY YIJIEKHCIOTO rasda, KOTOPBIH, OYAyYN TOKCHUYHBIM IIPO-
OVKTOM JKU3HEeIesATelbHOCTH, YAAIAETCA M3 KIeTKH.

i Ynetpaduonetosbie ny4un )
0
] Q '\o,\ e 0, +2C0=2C0;
Osorosbii ~—* Qs \ K"(y A\
aKpaH \ e ~\ N
O;——0, 92 0 ~o.

O6pa3zoBaHue
MWHEpPAaNoBe

4Fe0 + 0; = 2Fe;0;

co,
duTonNNaHKTOH 1‘

Ocano4Hble nopoabl

CaCO;

Puc. 47. KpyroBopoT kucnopoga B npupoae




Pacrernam To)ke HeoOXOAMM KHCJIOpPOA. B TedeHWe CYTOK HIET IIPOIIECC IIOTJIO-
IIeHUsA KHUCJI0pPoJa PAaCTEeHHAMH — [IBIXaHWEe, a Ha CBETY IPOTEKAeT IIPOTHBOIIOJIONK-
HbBIII eMy mpomecc — GorocuHTe3. M3 Kypca OHOJIOTMH Bbl 3HAETE, YTO XUMHUYECKYIO
cyTh (DOTOCHMHTE3a MOMKHO BBIPA3HTL CXEMO

CBeT

6C0Oy + 6H30 = CgH;20g + 60, T

HmenHO 3a cuéT (hoTOocHHTE3a B aTMoc(epe Halleil MJIaHEeThl HOABHJICA M IOAJEpP-
JKUBaeTCA HA IIOCTOAHHOM YPOBHE KHUBHUTENBHBIN Kuciaopox. IIpmuém 80 % Kucmo-
poma mocraBiaAioT B armocdepy oburaTenu BogoémMoB — nuanobaktepuun. Kucaopon
coBepiiaeT 0eCKOHEYHLIM KPYyroBopoT Ha Hamieil niaHere (puc. 47).

Puc. 48. MNpumeHenne kucnopopga: 1 — B KOCMOHaBTWKE; 2 — B MeOWUVHE;
3 — B KMCNOpPOAHO-aUEeTWIeHOBOW CBapke; 4 — B MeTannypruu;
5 — B KadecTBe okucnuTens Tonnuea; 6 — B annaparax W30JWMPOBAHHOIO AblXaHus




Knciopos HCIONB3YIOT B METANIYPrdH, XHUMHUYECKOH
MPOMBIIILIIEHHOCTH, AJIA TA30BOH CBADKHW W DPE3KH MeTaJk
JIOB, B KauyecTBe OKHCJHTEJNIA TOILIMBA KOCMHYECKHUX KO-
pabmneii. O HeoOXomuM AJadA KH3HeoOecredeHHMA Ha II0J-
BOJHBIX JIOAKAX U OpPOUTANBHBLIX CTAHIIUAX.

B MemguilHe KHCJIOPOJ NPHUMEHSIOT B OCHOBHOM [JId
obecmeuenusa pAbIxaHusa OoabHOTO. HerKoTOphle ob6macTu
IpUMeHeHUA KHCJI0poja IIpeicTaBjeHbl HA PHCYHKe 48,

Jlnsa XpaHeHHS ¥ TIePEBO3KH KHCJIOPOJ 3aKaduBaroT
B CTaJIbHBIE OANIOHBI TOJAYOOrO TIIBEeTA IOJ MJABJIEHHEM
150 arm. FKugkuit Kucaopon XpaHAT B TepMocax ocoboit
KOHCTPYKIMU — cocydax vioapa (puc. 49).

Ha cuneayroimeM ypoKe BBl CAMOCTOATENBHO ITpojesae-
Te XHMHUYECKHI JSKCIepUMEeHT II0 IMOJYYeHHID, COOMpaHHIo

" paclio3HaBaHHWIO KHCJIOpOIa.

Pwc. 49. Cocyp Obioapa

Kucnopopgn. O30H. NMonyyeHue kucnopopga. CobupaHue M pacnosHasaHue
Kucnopoga. XvmMmu4eckue CBOMCTBa Kucnopopga: B3auMogeincTteue ¢ me -
Tannamuv, HemMeTaniaMM U CJIOXHbIMU BelwecTBamu. NpumMmeHeHne Kucno-
poga. Kpyroeopot kucnopoga B npupoge

5

J

MNMpoeepbTe CBOM 3HAHWUA

1. HazoBute annoTponHeie moandukaumn KMcnopoga v cpasHATE UX CBOWCTBA.

2. Kakoe 3HavyeHve B nMpupoae UMEEeT O30H W rae OH npumeHseTca?

3. BanuwuTe ypasBHeHus peakuuvii nony4eHws kucnopoga B naboparopun. Kakum obpa -
30M MOXHO: @) cobpaTk Kucnopof, B cocya,; 6) AokasaThk Hanuyue kucnopopa B cocyae?
4. Kak kucnopog, rnony4aioT B NPOMbILLNEHHOCTU?

5. HasoBute oBnactn npuMeHeHus kucnopoga.

NMpuMmeHuTe CBOMN 3HAHUSA

6. 3anuwmTe ypaBHEHUs peakuuil, CXembl KOTOPbIX:

a) 80, + ... = 804 B) NaNO; — NaNO, + ...

6) ZnS + ... - ZnO + SO, r) CoHy + 0y = + .

7. VicTopyvyeckn ogHMM M3 cambix MepsbiX cnocoBoB nonyy4eHns kucnopona Bbina peak -
uma pasnoxeHus okcupa ptytu(ll). 3anuwmnTte ypaBHeHue aToi peakumn. K kakomy Tuny
peakumnin no tennoBomy agdexkty oHa oTHoCUTCA?

8

Ucnone3yinte AONONHUTENBHYIO MHPOPMaLUIO

8. NogroTtoBsre coobuleHWe No ogHoW U3 Tem: a) «MponcxoxaeHne n U3SMeHeHue cocTaBa
3eMHOM atmocdepbl»; 6) «M3 UCTopuK OTKPLITUS KUCIIOpoaa»; B) «3HAa4YeHUe KNCIopoaa»,
9. MpucyTcTBUe kucnopoaa B atMmocdepe 3emnu aenaet e€ npurogHon Ans XWU3HW.
OpHako WM3BECTHO W HeratueHoe BnusiHMe Kucnopopa. lMNpueegute npumepbl oTpuua-
TenbHbIX SBNEHUIA, CBA3aHHbLIX C HANWM4MEM Kucnopopa B Bosayxe. [pennoxure metogpl
6opbbbl C 3TUMWU ABNEHUAMMN.




IIpakTnueckas pat6ora 4

MOJYYEHUE, COBUPAHUE U PACIIO3HABAHUE
KHCJIOPOJIA

Bapuanr 1

1. Pabory HauHuTe co cOOpKHM mpubopa AJs IOJYYEeHHUSA ra3oB M IIPOBEPKH €ro
repMeTHYHOCTH. I[1A 3TOro MCHONB3YiTe IIOATOTOBJIEHHYIO VUNTENeM IIPoOMpPKY-pe
aKTop ¢ mepMaHrasatoMm Kaiaud. [lomo)kmTe B Heé HeOOJNBIIOM BaTHBIH TaMIIOH Kak
MOKHO OJIMKe K OTBEepPCTHI0, 4TOOBI NBLIEBHUIHOE TBEDPAOE BEIIeCTBO 4Yepe3 rasooT-
BOAHYIO TPYOKY He IIOIIAJ0 B COCYA-IPHEMHHMK JIJA KHCJIOPOJA.

CobpaHHbIil TpUOOpP IIOMECTHTE B JIAJOHb, a4 KOHEI[ Ia300TBOAHON TPYOKU Oy
crutre B Boay. CorpeiitTe mpoOUPKY JIAJ0HBIO.

ITosenenue nys3vipbKo6 6030yxa yrKasvleaem HA zepmemuiHocms npubopa.

2. 3akpenuTe OPOOHPKY-PEaKTOpP € BeIecTBOM B J1a0OpaTOpHOM IITATHBE, pe-
TYIUDPYA e€é IMOJIOJKeHHe TaK, 4ToObI KOHeI[ Ia300TBOAHON TPYOKHM AOXOAUI 10 AHA
cocya-TpUEMHENKA IS KHACJIOPOAa.

3. 3axKrurTe COUPTOBKY, HpoOrpeiiTe MPOOMPKY-PeakToOp, PaBHOMEPHO IepeMelnast
COMPTOBKY IO BCeH eé AnamHe. 3aTeM YCTAHOBHUTE CHHPTOBKY IO TY YacThb IIPoOHp-
KH, TJle HaXOOUTCA IepMaHTaHAT KaJIHd.

Harpeiite npo6upKy-peakTop, cobupas BBIIEIAIOIIUIACT KUCIODPO BBITECHEHHEM
BO3AyXa m3 cocyza. IlouemMy KHciIopoj cobHparoT MMEHHO Tak?

4. TIpuroroBsTe TIAEIOMVIO JYUYUHKY. IIpoBephTe HaIHUMe KHCJIOPOAA B COCYE.
Jlyis aTOro TIEIOIYIO JYUYMHKY OIyCcTUTEe B cocyh. Uro Habmomaere?

5. Ilo oKOHYAaHMM OIBITA MOTACHTE CIMPTOBKY M 0(hOpPMHTE OTUET II0 CIeAyIONIeil

dopme:

Yro penan(a) Yro Habniogan(a) (coenawte BbiBoabl U ypaBHeHWA peakuuiH
pHUCYHOK, ecnu Heobxoaumo)

WUcnonsayiiTe a1y (opMy ¥ HpPHU BBIOJHEHUHA APYTUX padoT.

Bapuanr 2

1. Pabory HauHHUTe cO cOOpPKH mpubopa AJA IOJY4YeHHS ra3oB W IIPOBEPKH €ro
repmeruuHocTH. JliA aTOoro cobpaHHblii mpubop MOMECTUTE B Jaf0Hb, a KOHEI| rase
OTBOAHON TpyOKHM omycTHTe B Boay. CorpeiiTe mpoOUpKY JIaZoOHEBIO.

ITosenenue nys3vipbros 6030yxa yrasvléaem HA zepmemuiHocmby npubopa.

2. BeiHBTe NIpPOOKY € rasooTBOJAHON TpyOKoii, HajleiiTte B npobupKy 3—4 M am-
TEYHOTO IIperrapaTta HepeKHcH BoAopoja, nobaBbTe HEDOOJBIIOE KOJMYECTBO OKCHJA
mapraana(lV) (ma xoHumke mmnarens). BeicTpo 3axkpoiiTe HpodUpKy-pearkTop Ipob-
KOH M KOHeIl ra3o0TBOJHON TPYOKHM omycTHUTe B cocyl-IpuéMHUK. UTo Habmwogaere?

3. CobepnTe BBIAeNAIONINICA KHCJIOPOJ BEITeCHEHHEM BO3Ayxa M3 cocyga. Ilo
4eMy KHCJIOPOJ coOHMparT MMEHHO Tak?

4. IIpuroroBsTe TJICIOIIYIO JVYUHKY.

ITposeprTe Hanuume KHCIOpoAa B cocyZe. [na sTOro TaEKOMIYI0O JYYUHKY OIY
crute B cocyha. Yro mabaiogaere?

Kakyio ponb B skcrepuMenTe urpaer oxkcmy mapranma(IV)?
Ilo zasepmenunu paborTbl 0(hOPMHUTE OTUET.




§ 14. okcuabl

MpoaHanuaupyiTe Ha3saHWe naparpada v nonpobyrTe aatb onpepeseHne Knac-
Cy OKCHM[OB.

Okcupabl — 3TO CNOXHbIE BELECTBa, COCTOSILME U3 ABYX XUMUYECKUX BfIEMEH-
TOB, O4AMH M3 KOTOPbLIX — KWCNOpoA4,.

Haspanusa OKCHJIOB 05pa3y10TCH B COOTBETCTBHH C yiye HM3BECTHBIMH BaM IIpaBH-
JlaMM:

HasBaHUe 2JIeMeHTa = PUMCKOI MU POil BAJI€HTHOCTD,

OKCHJI,
B POAUTETLHOM ITajJleske ecJIM OHA TTIepeMeHHa A

Hampuwmep, KoO — oxcnpg kanusa, MgO — okcua marams, AlyO3 — okcnp amio-
muaua, Cul — oxceng menu(l), CuO — orcun menu(Il), FeO — oxcun xenesa(Il),
Fe; O3 — oxcup mxemesa(Ill), P,O; — oxcup gocedopa(V).

Orcuasl 00pasyoT MPaKTUYECKU BCe XMMUYECKHe dyeMeHTHl Ilepruognueckoil cu
cremer II. . Mennesneesa, kpome ()ropa U 6JaropofHBIX Ia3oB.

Ilosnakomumcea ¢ HamboJsiee PacCHpOCTPAHEHHBIMHM M BAXKHBIMH OKCHIAMH 2KHBOI
M HEKWBOW TPHUPOIEI.

Boga HJ0. Boza Ha 3emiie BCcTpedaeTcsi BO BCeX TPEX arperaTHbIX COCTOAHHMAX:
JKUAKAA BoJa, BOAAHON map, JIEn.

Oma obpasyer BogHYIO 000g0uky maaHeTsl (ruppocdepy): 0,014 % — moBepx
HOCTHBIE BOJILI CYIIH (036pa, peKH, HCKYCCTBEeHHEIe BOJM0OEMEI, Hojiora), okojo 2 % —
JeIHUKU U MOCTOSHHBIE CHera, okoao 2 % -— moi3eMHbIe BOAbI u cBbime 94 % —
Boja mMopeii m okeaHoB (puc. 50).

B Hamreil cTpaHe HaxoAWTCA VHHKalbHOe o3epo Baiikaa, B KOTOPOM COCPEeIOTO-
YeHa IIATAs YacTh MHPOBBIX 3alacoB JKHAKOH IpecHOW BoAbl (puc. o1l).

JIbmoM ¥ cHErom MOKPBITA MATAA YaCTh cyinu: ApKTura, AHTapKTUKa, 'pennan
Ausi, TOpHBIE JegHUKU (puc. 52).

Puc. 50. U. K. AihBazoBckuid. «[leBaTblit Ba» Puc. 51. Ozepo Baiikan




Ho cosiérasa Boja HenmpuromHa IJdA IIH-
Thbs, IIO9TOMY Je(UIIAT IPECHON ITNTLEeBOM
BOABEI CETOAHA CTAHOBHTCA TJI00aIbHOM
npobjeMoii yej0oBeUYeCTBA.

Ha Boay npuxoaurca 60JbIIad 4acTb
Macchl JKHMBBIX OpPraHM3MoOB. Boma ompene
asgeT 00bEM M YOPYroCcTh KJETOK, IIPeno-
XpaHsSeT MX OT pPe3KumX KoaebaHWIl TeM-
mepaTyp, IOCTABIAET B KJIETKY Heobxomu-
Mble [JIA JKH3HEJeATEe/ILHOCTH BelllecTBa
" yaansgeT OpPoOAYKTHI pacnaja. Bce Omo
XUMHUUECKUE PEaKIIUU B JKUBBIX OpraHus-
Max IIPOTEKAIOT B BOAHBIX PACTBOpPaX WU
C yJacTHeM BOJbl KaK peareHTa.

Baxayio ponas Boma urpaer B IIpO-
MBIIIJIEHHOCTH, CeJIbCKOM XO03AHCTBe M NOBCEeJIHEeBHOM JKHM3HH 4dejioBeKa (puc. 53).

Oxcug yraepomga(IV) COs, mim yraekmceasnid ra3. JToT ra3 He MMeeT I[BeTa, 3a-
maxa ¥ BKyca, HEMHOIO pacTBOPHM B BOJe, TsaAxKejlee Bo3ayxa moutd B 1,5 pasa.
IToaTomy ero cobmparoT cmoco0OM BBITECHEHHS BO3AYyXa. YIUVIEKHCIHBII ra3d He IOJ-
JeprKuBaeT ABIXaHUA, a IIOTOMY JKHJBIE IIOMEIIeHHA HeoOXOAHMO IepHOJHYECKH
npoBeTpuBaTh. TaxiKe 3TOT ras He IOIAEPKUBAET ropeHHdA (a ABIAETCA IPOAYKTOM
PEaKIUM TOPEeHHA OPraHMYeCKHX BEIeCTB), IIO9TOMY HCIONL3yeTCA IJId TYIIeHHS
no:xapos (puc. 54).

Puc. 52. NlegHnk MNeputo-MopeHo
B ApreHtuHe

Cnue  YmbiBavme Crupka  Mbimbé Monue Mpuroto- [Mpuroto-
BOAbI nocypael  oropoga BNeHue BNeHue
\B Tyanete ALK HaNWTKOR

Puc. 53. MNMpumepHoe cyTodHoe noTpebneHve BoAbl Ha ObITOBbIE HYXAbI




B mocnennue necAaTniIeTnsa Bcé Dogbmie W OoJbIIe
VIJIEKHCJOTO Ta3a ImocTynaeT B arMoc(epy HpPH CKHK
raHuM MCKONAaeMOI'0 TOIJIHBA. DTO BEHET K YCHIEHHIO
napHUKOBOro a(@exra, MOITOMY pPasBUTHEIE CTPAaHBI
Aajke BBOAAT OTPAaHMUYEHHS Ha BBIOPOC YIJIEKHCJIOTO
rasa B armocgepy. YrieKHcHIblid ras armocgeps: bec-
OpenATCTBeHHO IIPOIIYCKaeT COJHeYHEBIe JIY4YH, OHH
HATPEBAIOT HOBEPXHOCTh 3eMJH, a 00paTHOMY M3JI¥
YEeHUIO TeILJIOThHI B KOCMHYEeCcKoe IIPOCTPaHCTBO YIJie-
KHUCIBIA Ta3 MPenATCTBYET, YTO YCUJIMBAET Tia00aib-
HOe IOoTelJIeHHe.

OxcHa Kanpua, WIH HeraméHasa mu3Bects CaO,
npeacraBiadgeT coboii Oesoe TYromiaBKoe BeIecTBO.
TpusuanpHoe (T. €. UCTOPUUYECKH CJIOMKHUBIIIEECsH) Ha-
3BaHME ITOT OKCHJ MHOJYYHUJ IIOTOMY, 4TO OYpHO B3a-
HUMOZENCTBYeT ¢ BOMOH € BhIJEJIeHHEeM OO0JBLIIOI0 KO- -
JUAYecTBa TENJOThLI — TracuTcsa BoJoil. B peaynerarte
9TOH peaKIIMH — TallleHHsa H3BecTH — oOpasyerca Puc. 54. YmekncnotHeli
THAPOKCH]I KaJbIIMA, KOTOPLIII HMMeeT TPHBHAJILHOe OMHETYLUNTENL
Ha3BaHWe «TalléHasd H3BeCTb»:

CaO + Hy0 = Ca(OH),
W Tma m gpyrasg m3BecTh NPUMEHAETCHA KAK CTPOMTENBHBLIN BSIKYIIMHA MaTepwal.
Brer y:xxe 3HaeTe, UTO OKCHJ KaJIbIWs IMOJYIAIOT O00KHMIOM HM3BECTHAKA!

t
CaCO3 = CaO + CO5T

IIpospauyHbIil pacTBOp ralméHOH M3BECTH (M3BECTKOBAf BOJA) MUCHOJB3YETCA IJIA
pacrosHaBaHUA YIJIeKMUCJIOro rasa.
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Hanelite B npobupky 2—3 M/ M3BECTKOBOW BOAbI M MPOMNycKaWTe 4epe3 Hee BbiObiXa-
€Mblii BO3AYX C MOMOLLBID CTEKNAHHOW TPYOO4KM WM CONMOMWHKW AN HanMTKOB. YTO
HabnopaeTe? 3anvwiMTe COOTBETCTBYIOLLEE YPaBHEHWE peakuuu.

<

r/_ =
Okcugbl. HazBaHua okcupoos. Bopa. Yrnekucnbid ras. MwéHas v Hera-
WwEHaA U3BEeCTb

o ~ o

NMpoeepbTe CBOM 3HAHUSA

1. Kakne BelwlecTBa HasbiBalT okcugamn? U3 npueenéHHOro nepeyHs opmyn BeLecTB
BbINUIUTE GOPMYNIbI OKCUOO0B METANNOB U OKCUAOB HEMETANNOB W AaNTe WX Ha3BaHWA:
Na,0O, H,S, K550,, PbO,, Zn0O, LIOH, SO,, P50g O,, Cl04, 0sCls.

2. PaccuutaiiTe maccoBble 00n1 3nemeHToe B okcupgax: a) SnO,; 6) Al,Oq; B) CaO;
r) PLOg. Hasosute BCce BeulecTsa.

3. Hasoeute okcuapl, dopmynsl koTopeix: ZnO, Ag,0, Li,O, Cl,0;, Cl;0, ClO,, As,Og,
Asy0s.




NMpuMmeHUTe CBOU 3HAHUA

4. Okcua HeKOTOPOro XMMWYECKOoro anemeHTa umeet ¢opmyny 3 5,03, mMaccosas Oons
Kmcnopoga B HEM cocTtaenseT 63,2 %. Onpenenute 3TOT XMMWYECKWIA 3NEMEHT.

5. B npupopne scTpedvatoTcs okcua meaou(ll) (muHepan teHopwut) m okcug, megu(l) (mn -
Hepan kynpwuT). Kakasi macca TeHopuTa COAEpXWT CTOMbKO Xe meaun, ckonsko 160 r ky-
nputa?

Mcnonb3aynte AONONMHUTENbHYIO MHdOpMaLMIO

6. Wcnonbaya pecypcel WHTepHeTa, HalouTe BCE BO3MOXHble Ha3BaHWUS BELLECTRB,
dopmynel koTtopeix: H,O, CO,, SiO, ¥ kakoro sewecTsa Gonsbwe HasBaHun? MNoa-
rotoesbte coobuweHne o6 0OHOM M3 3TUX OKCUOOB.

§ 15. Bogoroa

Bogopoa — cambiii nérkuit ras. Mpeanoxkute cnocob ero cobupaHus B co-
CyL U pacno3HaBaHWs Ha OCHOBE aHa/iM3a Ha3BaHMSA 3TOrO BELecTBa.

Bogopox — mpocrtoe BemectBo. OH He HMMeeT IBeTa, 3amaxa M BKyca, IIOYTH
HepacTBopuM B BoJe. [Ipu 0OBIYHBIX YCIOBUAX 9TO CAMBIN JErKUN U3 Ia3oB, U II0
TOMY B mepBoil mosioBuHe XX B. UM B3aIlOJNHAJNH JeTaTelbHEIe alnapaTbl — IHPH-
#Kabum. OgHaKo HApAAY ¢ TAKKUM IIPEUMYIIECTBOM, KAaK JIErKOCTb, BOJOPOM HMeEeT
CYIIeCTBeHHEII HeZOCTATOK: OH KpaiHe orHeonaceH. Ceiluac gupm:xadbiam, meTeo
30H/Ibl, BO3JAVIIHbIE IIAPbl 3AII0JHIAIT 00oJee NOPOruM, HO De30MACHBIM IeJIHeM.

Bogopox — cambIif paclIpocTpaHEHHBIH XHUMHAYECKHI ajgeMeHT B KocMmoce. ComHIe
fGoJiee YeM Ha IMOJIOBUHY COCTOMT M3 BOJOPOJa, OH OOHaApy:KeH B coCTaBe ILIAHET-
rurasToB COJTHEYHON CHCTEMBI.

B cocrase Boabl Bomopon obpasyer ruapocgepy 3eMIHd, COAep:KUTCA B BUIEe BOLA
HBIX TapoB B aTMocdepe HaIIleil maaHeThl. BMecTe ¢ yriaepoJoM OH BXOJAUT B COCTAB
MOYTH BCEX OpPraHWYecKHX BeIlecTB.
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N
Cobepute npubop Ans nony4eHuss ras3os, NMPOBEPLTE Ero repMeTuYHoCTb. B npobupky
nomecTute 1—2 rpaHynbl UMHKa M obaBbTe 2 M1 CONMAHONA KWUCNOThI. 3akponTte npo -
6upky npobkoi ¢ razooTBogHon Tpybkon. Yto Habnwopaete?

Ha koHey, rasooTtBogHO Tpybkwn, obpalléHHOW BBepX, HageHbTe nycTyilo npobupky. Ye -
pe3 1—2 MUHyTbI NOOHMMWUTE €€ U, He NepeBopaYMBasi, NOAHECUTE K MiamMeHn CrnpToB-

Ku. 4To HabniogaeTe? YTo MOXHO cKasaTb O YMCTOTE cobpaHHOro Bogopoaa? 3anuiiure
ypPaBHEHWA peakuuni.

-4




BOZOPOJT 3arpA3HEH IIPUMEChI0 BO3AyxXa, pasfia
ETCA XJOMOK-B3PBIB C XAPAKTEDHBIM «JIATOIIIM » A

3BYKOM. IIpoBOAUTHL TAKOH SKCIEPHUMEHT MOK- :

HO TOJBKO ¢ HeboJabImuM o0BEMOM BoZOpOAA.

CMech BOJOPOZa C KHUCIOPOAOM B COOTHOIIEHHN C&

2:1 uam ¢ BO3AYXOM B COOTHOIIeHMH 2 :5 mpu -
B3pBLIBe 00jIajaeT OTPOMHOM paspylIUTeIbHOM

Bogopony pacnosHaloT 1o XapakTepHoMy [ )
XJIONMKY OpHu moxuranuu (puc. 55). Ecnau Bomo
POZ MOCTATOYHO YMCTHINA, XJIOIMOK TJIYXOii, ec/in

CHJIOH, II0STOMY Has3bIBaeTCA «rpemyunii razs. FPvC. 55. MNposepka Boaopopa
Ha YMCTOTY

XumMuueckue cBOMCTBAa BOgopoaa. 1. Biaau-
modeiicmeue 6odopoda ¢ KUcJIOpodOM COIPOBO-
JKIaeTcs BbIJeJleHHneM OOJIBIIOT0 KOJHYecTBa
TeIJIOTEI, a 3HAYUT, BOJAOPOJ MOMKET HCIOJIB30-
BaThCA B KadecTBe TOILIMBA:

2H, + Oy = 2H,0

Peaknmsa ropeEns JeXUT B OCHOBE BOJOPOI:
HOW pes3KH M cBapKu MeTasoB (puc. 56).

2. Bodopod esaumodeiicmeyem ¢ Hemema-
JAamu, HAOPpUMEP ¢ cepoi, obpasyd AJ0BHTBIN
ras ¢ 3amaxoM TYXJBIX AHI[ — CEPOBOJIOPOX:

t
Hy + S = HZST Puc. 56. MNnamsa rasoBoi ropesnku

3. Bodopod cnocoben goccmaHasniu8ams me
maanvt U3 uX oxcudos, HAIIPUMep:

t
Hy + CuO = Cu + Hy0

IIpumenenne Bomopoaa. Bomopoa — BajkHelIllee XMMHUYECKOe BEIecTBO, HUMe
oinee 6onbinoe npakTHdecKoe sHadvenme. OH adeKTHBHOe paKeTHOE TOIINEBO,
a B IepCHeKTHBe M aBTOMOOHMIbHOe. Bomopon mpUMeHAIOT AJA MOJYYEHUSA COMAHON
KHCIOTHI, aMMHaKa, IasoBOi pe3KH M CBapKH METAaJLIOB, AJA IOJYYeHUA YUCTHIX
MeTaJLIOB.

Bogopon B npupoge. Puaunyveckue ceoicTBa. lonydyeHue, cobupaHue
M pacrno3HaBaHue Bogopoga. XMMuYyeckue CBOWMCTEA U NMpUMEHeHue BO -
gopoaa

1. Kakmmun duanyecknmmn ceoicTBamMn xapakrepuayetcsa sogopon? Kak ero cobupatot?
Moyemy BOOOPOLOM OMACHO 3anofHATL BO3AYLUHbIE Wapbl 1 aupuxabnm?

2. CpaBHuTe nonyyeHue, cobupaHue n pacrnosHasaHve kucrnopoga W Bogopoaa.

3. OxapakTepu3yiiTe NpUMEHeHWe BOAOpPOAa Ha OCHOBE ero CBOWCTB.




A

4. 3anuwnTe ypaBHEHWS PeakLWii, C NOMOLLBID KOTOPbIX MOXHO OCYLLECTBUTb CNeaylo-
e npeBpaLlleHns:

H2 - st — 802 - 803

5. 3anvwuTe ypaBHEHWA pPeakuuil, C NMOMOLLLI0 KOTOPbLIX MOXHO OCYLEeCTBUTL Cneaylo-
e npespaLLeHus:

Cu — CuS — CuO — Cu
\_ J

Ucnonb3yiTe AONONHUTENbHYIO UHPOPpMAaLMIO

6. MNocmoTpute BMaeo3anucbk B3pbiBa rpemydero rasa: http://gotourl.ru /10775 — Kon-
nekumn — lNpeomeTtHble konnekunn. Xumma — HeopraHudeckas xumus. Buoeoonbitel —
Bopopopn. Kucnotel — Bopopon w ero cBoicTBa — 7. [purotoBneHne n B3pbiB rpemy-
4yelh cMecu.

Kakne mepbl NPeaocTopoXHOCTU NPUHMMAIOTCS NMpwu nNpoeeaeHun onebita? Kakune obnactm
NPUMEHEHUS 3TOW peakuun B MUPHbLIX LEnsax Bbl MOrMu Bkl Npeanoxuts?

7. MNogroTtosbTe coobuweHwe no ogHoW K3 Tem: a) «Bomopon Ha 3emne M B KOCMOCE»;
6) «Mlcnonb3oBaHve Bogopoaa B Bo3ayxonnaeaHuu: nobenbl v Tparegnun».

IIpakTuyeckas padGora 5

HHOJYYEHUE, COBUPAHUE N PACIIOBGHABAHUE
BOJOPOIA

1. Cobepure npubop I TOJYIEHHA Ta30B: MPOOUPKY IJIOTHO 3aKpOiiTe TPOOKOM
¢ rasooTBOAHON CTEKJIAHHOH TPYOKOI.

IIpoBepbTe repMeTHYHOCTL IpHOOpa: NMOABJIEHHE ITy3LIPBKOB BO3AyXa B CTaKaHe
¢ BONOI yKasbIBaeT HA TO, 4TO Npubop repmMeTUdeH.

2. B npobupky nomectuTe 2—3 rpaHyJibl IIHHKA.

3. B mpobupky ¢ nmuHKOM q00aBBTE COJNAHYIO KHCJIOTY TaK, U4TOOBI OHA MOKPHLIA
rpaHyJibl HUHKA. 3aKpoilTe NpobUpPKY NPOOKOH €O CTEKIAHHON ra300TBOAHON TPYOKOM.

4. TIpubGop sakpenure B Janke jgaboparopHoro mraruBa. Ha creKiIsHHYIO TPYOKY
HaZeHbTe NPOOHPKY-npuéMHuK. Cobepure B He€ BRIJEIAIOIIUNCS BOJOPOXI.

5. IlposepbTe BOmOpoOx HaA duCTOTY. I/ 9TOr0 MCHOJIB3YHTE 3AKIKEHHYIO CIIUD-
TOBKY.

BHHMAHHE! I'opawasa cnupmoska He 00nxHaA Haxodumwvca padom ¢ npubo-
pom daa noaywenusa eodopoda.

AKKypaTHO CHEUMHTE C Ta300TBOJHON TPYOKH IPOOHPKY-TIPHEMHHUK H, CJerka Ha-
KJIOHAA €€, BHecUTe B IuiaMdA coupToBKH. Uro Habawmaere?

Ecau Bomopoj cMmellaH ¢ BO3JAYXOM, XJOIIOK OyzeT co cBHCTOM («JIAIOIIHII»), eclin
BOJOPOJ YHUCTHINA, XJIONOK OyIeT IIyXoi.

6. Y6eauBIINCH, YTO BBIJENAETCA YUCTHII BOJAOPOJ, IIOJ0XKIUTE ero y KOHIIA cTe-
KIAHHON TpyOKM. Bomopoxa ropur romay0bIM ILIaMEHEM, €CJIHM 2TOTO He BUAHO, IHH-
eToM HOJHeCHUTe MOJIOCKY bOesoif Oymaru Ha 3afHHUHE OJIaH.

Ilo oKOHYAHMM ONBITA IIOTACHTE CIHPTOBKY.

O¢gopmuTe OTUET.




§ 16. xuciaorsl

CoepnuHeHUs 3Toro Knacca B NOSHOM COOTBETCTBMM C €ro Ha3BaHWEM XapakTe-
pU3YIOTCS KUC/bIM BKycoM. Bcnomuute, Hanpumep, BKyC /MMOHa, oBycnosneH-
HbIH coAep>kaHWeM B HEM NIMMOHHOW KucnoTbl. OgHako pacno3HaBatb KUC/IOTbI
C NOMOLLbIO PeLenTopoB s3blka 3anpeliarT npasBuna TeXHUKU Ge3onacHOCTH.
Kak >ke pacnosHaloT KWCioTbi?

Hu ogvHE XUMHK He PHCKHET OIpeNesATh NPHUHAAIEKHOCTH BellecTBa K KJACCY
KHCJIOT, Ipo0ysa ero Ha BKYC. OTO KaTeropHyeCcKH 3ampelfaercsd IpaBUJIaMi TeXHUKH
6e30IIaCHOCTH, IMOTOMY UTO CPeAM KHCJIOT HEMAJO AJOBUTHIX COEJHHEHHH.

Insa npeHTH(UKAINHA KHCJIOT BBINOJHUTE JabOpPATOPHBIA OMBIT.
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\
B Tpy npoBupkn, NOMELLEHHBIE B LUTATUB, HanenTe no 1—2 mn CoAsiHOW KUCNOTLI W pac-
TBOPOB CEPHOW W a30THOW KMCNoT. 3atem B kaxaylo rnpobupky nobasbTe HECKONbKO Ka-
rnenb pacrteopa nakmyca. 4to Habniopaete?
B Tpu npobupku, noMelleHHble B WTarue, Hanente no 1—2 mn consaHoW KUCNOoTLl U pac -
TBOPOB CEPHOW U a30THOM KMCNOT. 3atem B Kaxaylo u3 npobupok aobaBsTe HEeCKOsbKO
Karnesnb pacTBopa mMetunopaxxa. Yto Habniopaete? »

N pacrBop mnakmyca, M pacTBOp METHJIOPaH;KAa H3MEHAIOT I[BET B pPACTBO-
pax KHCJOT, MOATOMY JAKMYC M METHJIOPDAHK HA3BIBAIOT WHAMKaTOpamu (OT Jjar.

indicator — yxasaTelb).
BmecTo pacTBOPOB MHAMKATOPOB AJA OOHAPYKEHMA KHCJIOT YacTO HCIOJIB3YIOT
fymary, IpONUTAHHYI XUMHUYECKHUMHU DeaKTUBAMU, — WHIMKATOPHY Oymary.

ITosHakOoMHMCS C COCTABOM KHCJIOT M Ha3BaHWUAMH HEKOTOPBHIX IIpeJcTaBHUTeel
9TOTO KJacca CJIOMKHBIX BeIlecTB:

HCl — consanas, unu XJI0pPOBOAOPOAHAA, KHUCIOTA;

HyS — cepoBojmoposnas kuciora;

HySO3 — cepHHCTas KUCIOTA;

HyS04 — cepnas xuciuora;

HNO; — asormcrasa KHCJIOTA;
HNO3; — asornas kuciora;
H;CO53 — yronpHas KHCIOTA;
H,Si03 — KpeMHHeBasg KHCJIOTA;

H3PO4 — dochoprasa ruciora.

HeTpyaso 3aMeTHTBH, 9TO B COCTaB KHCJOT 00dA3aTeIbHO BXOAAT ATOMBI BO
popoma. OcraBimasdcs YacTb MOJEKYJ KHCJIOT TaK W Ha3bIBAETCA: KHCJIOTHBIH
OCTATOK.

Kvucnorbl — 3T0 CNOXHbIE BELLecTBa, COCTOSLME U3 arTOMOB BOAOPOAA U KUC-
NOTHOrO ocTarka.




Bomopon, Kak W3BeCTHO, OAHOBAJEHTHBIA sjeMeHT. C KHCIOTHBIMHA OCTATKAMU
Y pasHBIX KHCJIOT COeJWHEHO pasHOe YHCJIO0 aTOMOB BOJAOPOJA: Y COJIAHOH KHCJIO
Tl — OAHH, YV CEPHOMH KHCIOTBI — [ABa, a y (pochopHO# KucaoTel — Tpu. Kucmor-
HbI€ OCTATKM dTHX KHCJIOT OYAYT COOTBETCTBEHHO OJHO-, ABYX- M TPEXBAJIEHTHHI:

I I I
HCI, amamormuno u HNOz, HNO»

11 11 11 1T 11
H5 S0y, amamormuno m HyS, HySO03, H; CO3, HySiOg
111
H3 POy

Bce KMciIoTHI, KpOoMe KpeMHHEBOIi, pacTBOPHUMEI B Boje. Bl Moikere yGemuThCH
B 9TOM, ecJu obOpaTHTech K TaGJMIle PAacTBOPMMOCTH KHCJOT, COJieil M OCHOBAHMIA
B BOJe — CIIPABOYHON Tabauile, pasMeI(éHHoN Ha obopoTe ODJIOKKH.

MNpoBegute aHanu3 coctaBa MONEKYN KWCNOT, (hOpPMYy/ibl KOTOPbIX MPUBEAEHbI
B naparpacde. Knaccudpuuupyite ux N0 UYUCNY XUMMUUECKMX 3/1eMeHToB, obpa-
3yIOLNUX BELLeCTBa, U MO COCTaBYy KWMC/IOTHbIX OCTATKOB.

HeTpyaHo 3aMeTHTB, 9TO MOJIEKYJBI OJHUX KHCJOT COCTOAT M3 ABYX XNMHYECKHX
9JIEMEHTOB, APYrux — u3 TpéxX. CiemoBaTesbHO, Y MEPBBIX KHUCJIOTHBIE OCTATKH IIPO
CThle, & y BTOPBIX — CJIOYKHBIE,

ConsAHaa U cepoBOAOPOJAHAA KUCJIOTHI He COJEPIKAT B KMCJIOTHOM OCTATKE ATOMOB
KHCJIOpOJa, a MOTOMY TaK M Ha3BIBAIlOTCA — OecKucaopodnvie kucnomout. B cocrase
MOJIERYJI APYTUX KHUCJIOT COLePIKAaTCA aTOMbl KUCJIOPOJAA, HO3TOMY OHU HA3BIBAIOTCHA
Kucaopodcodepicaujue KUCIOMbL.

ITosrakomMumca mozpobHee ¢ ABYMA Ba:KHeHIIMMHU IIpeJCTaBUTENAMH HeEOpPraHM
YeCKHUX KHCJIOT.

Cepnasa kucaora. (HySO4). Buepsble cepHYI0 KUCIOTY HOMYYUJIN ANXUMHKH, Ha-
rpeBas JKeJjie3HbIl Kynopoc. OJHHMM U3 IIPOJAYKTOB €ro pasioskeHusa Oblaa Oecrser-
Has MacjaoobpasHasd KHUJKOCTE — «KYIOPOCHOE Macjo». JTO ¥ OblIa CPaBHUTENLHO
YMCTAS CEePHAS KUCJIOTA.

CepHaa KHcCJIOTa — OJJHA U3 caMbIX CHUJIBHBIX KucjoT. OHa pearupyer c¢ 601k
IINHCTBOM MeTAJJIOB, PACTBOPAET MUHEpAJbl, 00yIrJIuBaeT ApeBecHHy, Oymary m Tka-
HU (puec. 57). IIpu nmonmajasum KUCIOTHI HA KOXKY BO3HHKAIOT CHJIbHBIE XUMHUYECKUE
OJKOI'U.

CepHaa KHCJIOTAa IIPEKPACHO PacTBOPAETCA B BOJe C BhIZleJIeHHMEeM OOJBIIOTo Ko
JIUYecTBA TeIUIOTHI. Ecaum HaluBaTh BOAY B KOHIEHTPHPOBAHHYIO KHCJIOTY, 3a CUET
BBIIEJIAIOIIENCA TEeIJIOTEl BOJA 3aKuUIaeT U pasbphI3ruBaeT KUIKOCTh. OJTO O4YeHb
onacuo! ITosTomy, mpuroraBiImBas pPacTBOP, CEPHYIO KUCAOMY MOHKOU cmpyilkoll
eauearom 6 60dy (a He Haobopom!) npu nocmoaHHOM nepemMeulu6aHUl.

CepHYI0 KHCJIOTY NPUMEHSAIOT AJA IOJNyYeHHA Kpacureieid, ymoOpeHWil, B3pLIB
YaTBIX BeIIeCTB, JEeKAPCTBEHHBIX CPEJCTB, IJA OYUCTKU He(TeIpOJYKTOB, TpaBJe-
HUA MeTaJioB. PacTBOp cepHOIl KHMCJIOTHI B KadecTBe BJIeKTPOJIUTA HCIOJNL3YeTCHA
B CBHHIOBBEIX aKKyMyJIATOpax.




Puc. 57. KoHUEHTpUpOBaHHAA cepHas K1cno-
Ta O4YeHb FMrPOCKONWUYHA, T. €. crnocobHa oT-
HUMaTb MONEeKyNbl BOAbl OT COBAVHEHWIA: NMpu
B3aVMOOENCTBUN C caxapom obpasyeTcsa no-
pucTtas yroneHas macca (a), a npw nonaga-
HUW Ha TKaHb Kaniu CEpPHOW KWUCNOTbl TKaHb
a obyrnneaetca (0)

Consiras wkucaora (HCl). AnxuMukn samMeTujau, 4T0 MPU NPOKAJTUBAHUU KeJies-
HOr0 KyIlOpoca ¢ IOBAPEHHOH COJIbI0 BhIJEJAeTCcH YAVILJIUBBIA ras, KOTODPBIA Ha-
3BaJM XJIOPOBOJAOPOAOM. PacTBOpHMB ero B BOjJe, OHM IOJYUHMIN KHCJIOTY, KOTOPYIO
Ha3BaJId COJAHON KUCJIOTOI.

PacTBopuMocTs raszoobpasHoOro XJOPOBOAOPOJa B Boje OorpaHMYeHHA, IT02TOMY
COJIAHON KHMCJOTHI ¢ KoHIeHTpanuelr Gomee 36 % (mpm 20 °C) mHe OniBaer. KoH-
IeHTPUPOBAHHAA COJIAHAA KHUCJIO0TA «JIbBIMHT» HA BO3JyXe: BbIIEJAIUNACA XJI0pOo-
BOJIOPOJI, TIOrJiolas BoAAHLIEe Iapbl, obpasyer MeJdbuyailime KameJbKH KHCJOTHI.
CKIAHKY ¢ KOHIEHTPHPOBAHHON COJAHONH KHCJIOTOH HYKHO JAEp:KaTh IJIOTHO 3a-
KpbITOM, MHAYe MOHUIKAETCA MaccoBad [I0JIA XJOPOBOJAOPOJa B pacTBOpe, a Bhlje-
JA0IIAecA Tapbl BBI3LIBAIOT CHJBHYI0O KOPPO3WI0 OKPYIKAIOIMIMX MeTaJJINYecKHuX
npeaMeToRs.

ConAHasAs KHCIOTa COHEPIKHUTCA B JKENYJIOYHOM COKe M BBLIINOJHAET HECKOJIBKO
BasKHBIX (DyHKIu#A. OHA yYacTBYET B MpoIecce NepeBapUBaHUA MUINH (AKTUBH3UPY-
eT (hepMeHThI JKeJIYIOYHOr0 COKAa) U Ur'paeT poJib CAHUTAPHOI'O KOpaoHa — ybuBaeT
MHOTrHe 00JIe3HETBOPHEIE MUKPOOBI, KOTOPLIE IONAfaloT B JKeJIyJJOK BMecTe C ITHIIei.

Henynouusiii COK BRIZENISAETCA YiKe TOTAA, KOT[Ja Bbl HAUMHAETE MEepPerKEBLIBATH
nuimty. IlosroMy HCHOONMB30BAHME KeBATENbHONW pPE3UHKH Ha TOJMOMAHBIN KeNVIOK
OYeHb BPeJHO: IPH OTCYTCTBHU IIHIIH BBIJENAIONIASCA COJAHAA KHUCJIO0Ta paspyliaeT
CIUBUCTYIO ODOJIOUKY iKelyIKa.

Kucnotel, ux coctae u Ha3eBaHus. Kucnortel GeckucnopogHbie U KUCHO-
poacoaepxawme. Muagukartopsl. Tabnuua pacreopumocTu. CepHas u co-
NIHAA KUCNOTbl, UX CBOMCTBA U NMPUMEHEHUue




Puc. 57. KOHUEHTpWUpOBaHHAA cepHas KWUcno-
Ta O4YeHb rMrpockonuyHa, T. e. cnocobHa oT-
HUMaTbL MOJNEKY/bl BOAbl OT COEAUHEHWIA: NMpuy
B3aMMOAeNCcTBMN C caxapom obpasyeTcs no-
pwucTas yronsHas macca (a), a npu nonaga-
HUW Ha TKaHb Kaniawm CEPHOI KWCNOTbl TKaHb
a obyrnneaetca (0)

Consras kucaora (HCl). ArxuMukn 3aMeTHIM, YTO IPU NPOKAJIUBAHUU JKeJies-
HOTO KyIlopoca C IIOBApPeHHOM COJIbI0 BhIAeNAeTCA YAVILIUBBIA ra3, KOTODPLI Ha-
3BAJIM XJIOPOBOAOPOJAOM. PacTBOpPHB ero B BOJE, OHH IIOJYIHJIH KHCJIOTY, KOTOPYIO
HA3BAJIU COJIAHON KHUCJIOTOM.

PacrBopuMocCTE rasoo0pasHOro XJ0pPOBOAOPOJa B BOJEe OrpaHMYEeHHA, IIOITOMY
COJNIAHON KHCJOTHI ¢ KoHIeHTpanuei Gomee 36 % (mpm 20 °C) He OniBaer. Kon-
IeHTPUPOBAHHAA COJITHAA KHCIOTA «ILIMHT» Ha BO3AyXe: BbIAEIAKIIUIACA XJIOPO-
BOJOPOX, IIOTJIoIIasd BOAAHEIE Iaphl, 00pasyeT MeJbYaillne KaleJbKH KHUCJIOTHI.
CKRIAHKY ¢ KOHIIEHTPHPOBAHHON COJAHON KHCJIOTOH HYKHO JAEpP:KaTh IJIOTHO 3a-
KpBITOI, MHAYe HNOHUIKAETCA MaccoBasd H0JidA XJOPOBOJAOPOJA B pacTBOpe, a BhIje-
JIAIOIIHMEeCca Hapbl BBI3BEIBAIOT CHJIBHYIO KOPPO3HMI0O OKPYIKAIOIINX MeTAJJINYecKHX
IIpeaMeTORE.

ConaHadA KHCIOTA COAEPIKUTCA B JKEJIYAOYHOM COKEe M BBIMOJHAET HECKOJbKO
BaskHBIX (pyHKIu#A. OHA yyacTBYeT B Ipolecce MepeBapUBaHUA IMUINH (AKTHUBH3UDPY-
eT (bepMeHTHI KeNyIOYHOr0 COKa) M MrpaeT pPOJib CAHHUTAPHOIO KOpPAOHA — yOHUBaeT
MHOTHE 00JIe3HETBOPHBLIE MHUKPOOBI, KOTOPLIE IIONIAJAIOT B JKEJIYA0K BMecCTe C ITHIIeH.

HenynouHelll COK BBIAENAETCA yiKe TOTZA, KOTJa Bbl HAUMHAETe IepeKEéBBIBATH
nuiny. IlosToMy HCIOIL30BAaHHUE KeBATeIbHON PE3UHKH Ha TOJIOAHBIA KeIyaoK
OYeHb BPEJHO: IIPH OTCYTCTBWH ITHIIH BBIJENAIONIAACA COJNAHAA KHACJIOTA pPaspymiaeT
CIMBHUCTYIO ODOJIOUKY KeJIyaKa.

Kucnotbl, ux coctae n HaseBaHusa. Kucnortbl GeckucnopogHbie U KUCHO-
poacoaepxawwue. Uugukartopsl. Tabnuua pacreopumocTu. CepHas u co-
NAHa" KUCNOTbl, UX CBOWCTBA U NMpUMEeHeHue




MpoBepbTe CBOU 3HAHUSA

1. Kakue BewecTBa HasblBalOTCA KMcnotamm? Ha kakme rpyrnbl MOXHO pasgenvrtb aToT
KNacc BewecTs: a) rno pacrsopumoctu; B) Nno cogepxaHuio kucnopoga?
2. Jante xapaktepuctuky pochopHO KUCNOTLl NO nNnany: a) ¢opmyna; 6) Hanu4ue Kuc -
nopoga; B) pacTBOPUMOCTL B BOAE; ') BANEHTHOCTb KWUCNOTHOrNO OCTaTKa.

}

3. CpaBHuTe cOCTaB a30THOW WM a30TUCTOW KMUCNOT. B Kakoi M3 3TUX KUCNOT MaccoBas
ponsi asota Bbiwe? OTBeT noareBepaute pacHéramu.

4. Kakylo ponb vurpaeTt consHas KWucnoTta B npouecce nuwesapeHun? lModemy aTy Kuc -
NOTY Ha3bIBAOT Takxke xJopoBogopogHoin? lMNMpepnoxute cnocob obpasoBaHua HasBaHWA
BecKMCNoOpPoaHbIX KUCHOT.
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MUcnonb3ayiTe AONONMHUTENbHYIO UHOpMaLUIO

5. Kakme cBOWCTBa CEPHON KUCNOTLI TPebyloT 4pe3Bbi4aiiHO OCTOPOXHOro obpalleHus
c Hen? Kakum npaBunom crnenyeT pykOBOACTBOBaTbCs, pa3baenas cepHyo kucnoty? [o -
yemy?

6. Kakne BellecTBa HasbiBalOTCA WHAWKaTopamu? [MpurotoBsTe camMogenbHbll MHOVKa -
Top1 M onpegennTe, COAepXarcs NN KMCNOTbl B BbiOPaHHbLIX NMPOAYKTaX MUTAHWUSA.

§ 17. conm

Hanbonee nasecTHbi npeacrasuTenb Kiacca coned — nosaperHas conb NaCl.
E€ mMoxkHO paccmaTpuBaTh Kak MpOAYKT 3aMelleHUs aToMa BOAOpPOAa B CONSHOM
KUCNOTE Ha MeTann — HaTpHW.

B cnyyae kucnopopcogepalimx KUCNOT, HanpuMep CEPHOM, C ABYXBaNE€HTHbIM
kucnoTHbiM octatkom SO4 cBs3aHbl ABa OfHOBa/leHTHbIX atoma Bogopoga. lpu
obpa3oBaHKM COMM OHW MOTYT 3amellatbcsi ABYyMs atoMamu Hatpus: Nap;SOy.
Kakoe onpepgeneHue Bbl MOXeTe NPeANoXuTb ANs Knacca conen?

CnoxHble BeLecTBa, KOTOPbIe COCTOAT M3 aTOMOB MeTasfa U KWCNOTHOro ocTar-
Ka, Ha3biBalOTCA CONAMM.

Yrobsr BeIBECTH (DOPMYIY COJNM, HEOOXOAUMO 3HATH BAJEHTHOCTH KaK MeTAaJlIa,
Tak M KHUCJOTHOro ocraTka. Hampumep, coctaBuM (QOpPMYJYy KaJbI[UeBOil coau doe
(bopHOIT KHCIIOTEHI:

! CamMopenbHBIl MHAMKATOD MOMKHO MNPUIOTOBUTH M3 CBEKJbI, (DHOJETOBOH KaIyCTbl, YEPHHUKH,
BUINHK. BosdbMHUTEe HEMHOIO Chipbf (TOYHOE KOJHMYECTBO He HMeeT 3HAYeHUdA), M3MeIbuyuTe ero,
noJjo:kuTe B Kacrpioan u saneidre 200 ma soawsl. Kunarure B Teuenme 2—3 munayr. Pacrsop
mocJjie OXJamJIeHus HpodQHIbTpYyiiTe.




1. 3anumeM pPAAOM CHMBOJ MeTaJIa M (POPMYJIY KHCJIOTHOTO OCTaTKa:
CaPOy4

2. H&ﬂ CHMMBOJIOM MeTaJjljla M KHCJIOTHBIM OCTATHKOM PHMCKHMH u,mbpal\.m obo3Ha-

UM HX BaJIEHTHOCTH:
II 111

CaPO,

3. Haiiném HammMmeHbIIee oDOllee KpaTHOe MeXKAY 3HAUEHUSAMH BAJEeHTHOCTH:

II III
CaPO,

4. Pasgennm HamMeHbIIee ofIee KpaTHOe Ha BaJIEHTHOCTH KajyKJI0M COCTABHOI
YyacTH COJH (TAaKHM 00pasoM MbI ONpPeIeJUM HMHIEKCHI IJdA HHUX):

Cag(POy4 )

Ecim B cocTaB colm BXOAUT HECKOJNBKO KHCIOTHBIX OCTATKOB KHCJIOPOJACOAEpPIKa-
el KHACJOTHI, WX 3aIHUCLIBAIOT B CKOOKax. UmMciIo KHMCIOTHBIX OCTATKOB oDo3Hada-
eTCs COOTBETCTBYIOIIMM HWHAEKCOM, KOTOPBIIl 3alHCLIBAETCS 3a CKOOKaMM.

Hassanue coJam cocTaBIAOT M3 HA3BAHMN KHCJIOTHOIO OCTATKA M MeTAaJlIa, BXO
pAmero B cocras cosu. Hanpumep, cosns cepHoil kuciaoTel NaSO,4 HasbIBAIOT «CYJIb-
ar HaTpUA», conb yroasHo#M Kuciaorel CaCOy — «xapboHaT Kalbunusa», Cojb (hoc-
(dopuoit kucinorel K3POy — «doedar xamua» u 1. 4.

TTosHakoMMUMCA ¢ BasKHeMNIMMH INpPEeACTaBATEIAMH KJacca coJei.

Xaopuny marpus NaCl. IToBapenHas coJb HeoOXoauMa A KH3HEAEATELHO
CTH OpraHM3Ma 4YeJIOBeKa M KUBOTHBIX. CyTouHasd MOTPeOHOCTH B3POCJIOrO UHeJoBe-
Ka B HeHW cocraBasier 10—15 r. [InurenbpHOEe COJEBOE TOJIOJaHWE MOYKET IPHUBECTH
K rudeJin.

B mMeammmHe IMMPOKO HCIOJgb3yercsa (uamosormyecknit pactsop — 0,9 % -Hbrit
PacTBOp XJIOPpHJAA HATPHSA B JUCTHIIMPOBAHHOW Boje (Takad KOHIEHTPAIUSA COOT
BETCTBYET COJIepKaHWI0 COJIM B IJa3Me KPOBH UeJIOBeKa).

Xyopua HaTpUsA UMEeT TPUBHAJNIBHOE Ha3BaHWE «IIOBAPEHHAA CONb» (CHHOHWMEI:
TUIIEeBasi, CTOJOBAA COJb). Hepearko HA MHUIMEBBIX YIIAKOBKAX YKAa3bIBAETCHA ITPOME
XOoaeHne conu (KamMeHHas, MOpcKasd) mam nobaBKHM K Hel — HMOAMpoBaHHAaA, (PTO-

PHpOBaHHadA U T. M.

Puc. 58. Kopannsi Puc. 59. U3BecTkoBaa pakoBUHA MONUIKOCKA




B Ky/nImHapMHU COJIb MCIIOJb3YIOT HE TOJb-
KO KaK BKYCOBYIO Jn00aBKy, HO M KaK KOH-
CepBaHT.

IloBapeHHas coJb ABIAETCA BaKHEHIINM
CBIPDBEM XUMUYECKOH ITpoMbIIieHHOCTU. W3
Heé IIoNyYarmT COoAy, XJIOP, XJOPOBOAOPOI,
TUAPOKCH] HATPHA, MeTaJINYeCcKH HaTpHI.

Kap6onar kamsmua CaCOs. 9r1o Beme-
CTBO — OCHOBHadA 4YacTh HM3BECTHAKA, MeJa,
mpamopa. W3 kapboHara KaabIuA B IIOA3EM-
HBIX Hellepax 00pasyrTesa CTATAKTHUTHI U CTa-

JarMHATEI.
Puc. 60. OCHOBHOE BELLIECTBO B COCTaBe Baxknyio ponb kapboHAT KalbIUs Urpaer
Aan4HON ckopnynsl — CaCOy B sKHBOM mpupoge. OH BXOAHT B COCTAB Ha-

PYMKHOI'O CKeJjleTa MOPCKHUX 3BE3], KODPAJJIOB
(puc. 58), pakoBMH MOJLIIOCKOB (puc. 59), maHnupeil MOPCKHX eKell U CKeJleTOB MUKPO
opranu3moB. [locTemeHHO TBEPABIE OCTAHKHW JKUBBIX OPraHU3MOB OIIYCKAIOTCA HA ITHO
M CKAIIJIMBAIOTCA TaM, IpeBpallasch B 3alle’KU M3BeCcTHAKa M Mpamopa. KapbGomart
KaJabIluA — DTO IJIaBHAA COCTaBHAS YACTh JKeMUyra M AWYHOH cKopiynsel (puc. 60).
B OpoMBINIIeHHOCTH M3BECTHAK CJYKHT CBIDBEM B IPOM3BOJICTBE HEralléHOl U3
BECTH, IleMeHTa, KapOuga KalbIHd.
®ochar kanpnusa Cag(P0Oyg)o. 10 TBEPHOE Oesloe KpPUCTALIUYECKOe BellecTBO, He-
pacTBOpEMOe B Boge. B semHOIT Kope (ocdhar KarblIua BXOLHAT B COCTAB TAKHUX MHHE-
pasioB, Kak (ocOpPUTEI U AIATUTEI. JTa COJIb — IJIABHBII MaTepuas KocTeil u 3y6os.

-

Conun. ®opmynbl U Ha3BaHUA conei. Xnopupg HaTpus, KapGoHaT Kanbuus,
docdaT Kanbumsa: HaxoXaeHue B npupoge M npuMeHeHue

1. Kakne coeguvHeHWa Has3bIBAKDTCA cCONAMWN?

2. CoctaBsre (opmynbl CONEN HATPWS, Kanbuua W anioMWHMA a30THOW, cepHol u ¢doc -
dopHoi kncnot. Micnons3ys Tabnuuy pacTBOPUMOCTM, ONpeaenqTe, Kakme Conn pacTBo-
puvMBl B BOAE.

3. N3 npepnoxeHHoro nepeqHs BbibepuTte GOpPMyNbl OKCWAOB, KUCNOT WU coneii: H 55,
KCI, 8§03, FeO, N;Oz, Cuz(PO4)s, Cuy0, P05 H3PO,. lNpusegute Hassawus Bcex
BEeLeCcTs,

4. OxapakTepuayiiTe pacnpocTpaHeHHOCTb xnopuaa Harpusa B npupope. Kakue obnactu
NPMMEHEeHUs 3TON CONKM Bbl MOXETe Has3BaTb?

NMpumeHnTe cCBOU 3HaAHUA

5. Kakue npupopgHble pasHoBuaHOCTU kapboHara kanbumusa Bbl 3HaeTe? Kakylo ponsk urpa-
eT 3T0 CoeAVHEeHWe B XMBOW W HEeXWBOW npupoae?

6. PaccuuTaiite maccoByio 0ONMKO KanbUWsA B xnopuae, Hutpate u docdarte. Pacnonoxure
3TV CONW B NOpsAKe BO3pacTaHuss mMaccoBOW gonu metanna. OxapakTepu3ynTe pacTso -
PVUMOCTbL 3TUX CONEel B BOAE.

~




Ucnonb3yinte AONONHUTENBHYIO UHPOPpMaLUnIO

7. B ocHOBe Kakmx NnuTepaTypHbiX NMPOW3BEOEHWIA NeXaT CIOXeTbl, CBA3aHHble C rosa-
PEHHOIA conblo? Hackonbko NpaBWALHO aBTOPbl OMUCAaNWM CBOWCTBA 3TOrO0 COEAVNHEHWA?
8. YT1o Takoe ConsHown ByHT? Cpenaiite coobuwernue o ConaHom ByHte 1648 r.

§ 18. KOJIMYECTBO BEIIIECTBA.
MOJISIPHASI MACCA

MpeaMeToM U3yyeHUs XMMWUK ABNSIOTCA BellecTBa. A B KakMX eAuHUuax oTme-
psTb Nopuuu BelecTea?

YnobHO OTMEPATHL MOPIIMH BEIeCTBA B eJWHHUIIAX

MAaccbl — MHAJJIHIpaMMax, I'paMMax, KHRJOIpaMMax.
Mo:HO CUHTATE YHUCJO JacTHlg, — 4YHCJI0 aTOMOB,
MOJIEKYJI, WOHOB — B TMOPIHUHA BeIlecTBa. Y UEHBIe

HaIlIm croco0d, KOTOPBIA ITO3BOJIAET CBA3ATh Maccy
M YHCJI0 YacTull, obpasylomux BemiecTBo. OKasaocs,
4yTO Macca BellecTBa B rpaMMax, YHCJIEHHO paBHas
€r0 OTHOCHUTENbHOW MOJEeKYyJIAPHOH Macce, BCerjga
oyumer comep:xars 6,02 - 1023 YACTHI[ STOT0 BeIlecTBa
(MOJIeKyJI, aTOMOB WJIH MOHOB).

Hanpumep:

* B 34 T cepoBOJOPOJA COIEPIKHATCS 6,02-1023
MosieKys1 cepoBogopoga (M.(HeS) = 34);

e B 64 r cepuucrToro rasa cogep:kurca 6,02 - 1073
moJerysa aroro raza (M. (SOy) = 64);

* B 98 r cepHOIl KHCIOTHI comep:kuTca 6,02 - 1072 Amepneo Asoragpo (1776—1856)
mosiekys ceprHoi KucaoTel (M.(HsS0,) = 98).

Ywucno 6,02 - 10%® maseiatoT uMcIOM ABorazpo B 4ecTb UTAJIbAHCKOIO YYEHOIO
Awmeneo Aporaapo. OHo XapakTepusyeT 0CODVIO BEJIMUYMHY, HA3ZLIBAEMYIO KOJU4Ye
CTBOM BeIIeCTBA.

KonuyecTBo BewecTBa — 9TO NOpuMs BeLLLECTBa, coaepxXallas onpenenéH-
HOE 4YMCNo YacTul, (aTOMOB, MOJEeKysl, UOHOB).

Jra (¢usuuecKasa BeaudymnHa obo3HadyaeTCdA JIATUHCKONW OYKBOW n U u3MepseTcia B
MOJISAX.

023

Monbk — 37O KOJIMHECTBO BeulecTsa, copepxatiee 6,02 -1 yacTul, (aToMoB,

MONEeKyn, NOHOB).




CJIE,IIOB&TEJII:HO, HHUCJIO ABOI‘B.II,pO IIOKa3blBaeT, CKOJBKO YacTHIl COIepHHTCH
~1
B 1 moub BelmecTBa, a 3HAYUT, IMeeT PasMepHOCTH I/MDJIB, HJIA MOJB

N4 = 6,02 - 1023 moms ™

KoamuecTBo BemecTBa MOKeT ObBITh Kak Oosbime 1 Moab, TaK W MeHbBIIEe. YT0OBI
paccuuTaTh KOJHYECTBO BeIlecTBa, HYKHO YHMCJIO ero YacTHI[ Pasfie/uTh HAa YHCIIO
Agoragpo.

n=—,

N4

rzie . — KOJWYEeCTBO BerecTBa (Mosb); N — umceno gactun; Ny — 4rcio ABoragapo
(MOJIL_l).

IIpn mucbMe CJI0BO «MOJb» IIOCJE YHCIA He CKJIOHSETCS, a4 MOCJe YHCIHUTEILHG
ro0 WJIH B TEKCTe CKJOHsgeTcs. Hampumep, MUAIIETCA «2 MOJb BOJABLI», HO «CKOJIBKO
MoOJIeli BOOBI?» HMJH «B OJHOM MOJE BOJBI».

HamomawmM, mMacca BemiecTBa B rpaMMaX, YHMCJIEHHO paBHAA OTHOCHTEJILHON MO
JIeKyJIApHOI Macce, comepxur 6,02 - 1073 YACTHUI[ ¥ COOTBETCTBYET OJHOMY MOJIIO Be-
miectBa. Tax, 18 r Boasl cooTBeTcTBYIOT 1 MOsb aToro BemjectBa. A 36 r Boasl? Ko-
HEYHO Ke, 2 MO0JIb BOAbI. YT0OBI HAWTH IIOCHeHEee YKMCJI0, Bbl pasgennan 36 Ha 18,
T. €. BRINOJHHUJIHA MaTeMaTHYeCcKoe AeHCTBHe, COOTBETCTBYIOIIee (POpMYyJie

m
n=—
M
B sroit (popmyne M — (usmyeckas BeJHYHHA, KOTOPYIO HA3LIBAIOT MOJAPHOM

maccon BelrmecTBa.
Macca OOHOI'O MOJIA BelllecTBa Ha3biBaeTCHA MOJLEPHOI‘:E maccoil.

MongapHaa macca, BblpaXxeHHas B I/ MOSib, YUCNEHHO paBHa OTHOCUTENbHON
MOJIEKYNIAPHO Macce BellecTBa.

Ilpn npoBegeHUM BBIYMCIEHHWN (HampuMep, HNPHM pelleHWH 3ajad) mHorjga yaobHO
OIEePHUPOBATHL KPATHBIMH €JMHUIIAMY H3MEPEeHHUs KOJUUECTBA BEINecTBA U MOJAPHOH
maccol. Hanpumep, 16 000 r raza merana CHy (16 kr) coorsercrByior 1000 mosb
BemlecTBa, wian 1 Kmonb. ClemoBaTelbHO, KHJIOMOJAPHAS Macca 5TOr0 BeIlecTBa
16 Kr/ KmMoab. BEIYMCIMM KOJHYECTBO BeIeCTBA, KOTOPOE COOTBETCTBYET IOPIIHMH
MeraHa maccoit 4 Kr:

n(CH,) = m(CHy) _ 4 Kr
M(CHy) 16kr /xmomb
Cy1ecTByOT U ApYyrue eJHHHUIbLI KOJIHMYECTBA BelecTBA U MOJAPHON Macchl: cO-

OTBETCTBEHHO MMOJEL (MHUJIJIMMOJIBE) ¥ MI' / MMOJIL (MUJIIHUMOJIApPHaSA macca). Berame-
JIUM KOJHYECTBO BeIeCTBa, KOTOPOEe COOTBETCTBYeT HaBeCKe cepbl maccoir 96 wmr:

= 0, 25 kmoap, maum 250 Mosb

n(S) = m(S) s 96 mr

= 3 mmouib, nim 0,003 moab
M(S) 32wmr/Mmoiub




3Had KOJIUYECTBO BemniecTsa, JerKo paccumuTaTb YHCIIO MoOJIell aTOMOB XHMMHYe-
CKHUX BJIEMEHTOB, BXOAAMIUX B COCTAB BelrecTBa. Hampumep, B 3 MOJb CEPOBOLOPOAA
Ho,S cogep:xkurca 6 mMoab aToMOB BOZopoAa M 3 MOJIb ATOMOB CephI:

n(H) = 2n(HsS) = 2+ 3 moas = 6 mons
n(S) = n(HyS) = 1+ 3 monb = 3 Moub

Heobxonumo HayuuTheA pelnath U obpatHyio 3agauy. [iaa roro urobsr ompepe
JIATH, KaKoe KOJWYecTBO BemjecTBa ammuaka NHy cogepskuT 15 MOJIb aTOMOB BOJO-
poxa, HYKHO BBIIIOJHHUTH TaKWe BEIUMCIEHHS:

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

Takum obpaszoMm, K WH(pOpPMAIMH, KOTOPYIO HecéT XMMHYeckasa (popmyna, moba-
BHUM cjeayioiiee: (GopMyJia IIOKasbliBaeT KOJHYECTBO BeIlllecTBa, paBHOe 1 MOIb.

Yucno Asoragpo. Konuyecteo BewectBa. MonspHas wmacca. Monb.
Kunomons. Munnumons

NpoeepbTe CBOU 3HAHUS

1. Y10 Ha3bIiBAOT KONWYECTBOM BeuwlecTBa? B kakmx eguHuuax vnamepserca ata puan-
yeckaa BenmuymMHa?

2. Y7o npeactaensiet coboii 4mcno Aeoragpo? Kak B3aMMOCBA3aHbl KONWHECTBO BELUE -
cTBa U 4mcno Asoragpo?

3. Kakoe konu4ecTBO BellecTBa aTOMOB KaX[o0ro XWMMWHECKOro 3NemMeHTa COoOepXuT
1 monb BewecTs, hopmynsl kotopbix: SO ,, HaPO, Fe,04, Ca(OH),?

:

4. He BbInonHas pacyé€ToB, pacnonoxmute ¢GopmMynbl BELECTB B MNOpsAKe BO3pacTaHus
monsipHelx macc: NaCl, AgCl, HCI, KCI.

5. Kakoe konuyecTBO BelwecTBa coctasnser: a) 5,6 r rugpokcmpga kanma KOH; 6) 9.6 T
cepbl S; B) 5,85 mr xnopupa Hatpus NaCl?

6. Kakoe konuyecTtBo BellecTBa cocTtasnsawT: a) 1,806- 10 23 monekyn osoHa Og;
6) 1,204 - 1024 monekyn yrmekucnoro raza CO,; B) 12,8 r cepHucTtoro rasa SO 5 ) nop-
uns meTtaHa CH,4, cogepxauas 6,02+ 1022 gromos yrnepoga; a) nopuusa sBogst H,0, co-
pepxawas 3,6 - 1024 atomos Bogopoaa?

7. OpgHO W3 coepuHEHWA aszoTa C KMCNopogom konuydecteom Beuwlectea 0,2 mMonb umeet
maccy 6 r. OnpenenuTte MoONAPHYIO mMaccy u ¢opmMmyny BellecTsa.

-

Mcnonb3ynTte AONOMHUTENBHYIO UHDOpPMaLMIO

8. Npeonoxute dopmyny AnA pacyéra mMacchl BeLecTBa, eci U3BeCTHO YMNCII0 ero Mo-
nekyn.




§ 19. MOJIgPHEBINT OBBEM TA30B

B 1811 r. Ameneo Asoragpo cchopmynuposan 3akoH: «B paeHbix o6bémax
pa3/iMyHbiX ra3oB MPW OAMHAKOBbLIX YC/IOBUAX COAEPXKWUTCH OAMHAKOBOE YWUC/IO
monekyn». Kak MOXHO ccopmynMposaTb 3TOT 3aKOH Haobopot?

Y Bac DOJIJKHO IOJYYHUTHCA cjleAyiollee yrTBep:kieHue: «OIMHAKOBOE YHCJIO MO-
JIEKYJI Pa3HBIX ra30B IPH OAMHAKOBBIX VCJIOBHAX 3aHUMAET OJUHAKOBBIN O00BHEM».

Kakoil o0bém 3aitmér 1 mosap Jroforo rasa mpm yCJIOBHAX, KOTOPBIE Ha3LIBAIOT
cA HOpManbHBIME (H. y.): Temmeparype 0 °C m gaBmeHun 760 MM pt. cr.? Tak Kax
1 mosb a060T0 BeljecTBa, B TOM YHCJIe I'ada, CONEP:KHUT OJMHAKOBOE UYHCJIO0 MOJe
KyJI, JIOTHUYHO IPEJAIOJIOMKUTh, YTO BTO KOJUYeCMmE0 geujecmeéa Ji060zo zaza npu
00UHAKOBbLX YCa06UAX Oydem 3aHumamb 00UH U mom e 00sém (caecTBUe 3aKOHA
Aporanpo). 91y (PUBHUYECKYIO BEJWUYNHY Ha3BIBAIOT MOJAPHBIM 00bEéMoM m 0003Ha
gaioT V,,. MonapHerii 060béMm paBen 22,4 1/ MOJb IPH HOPMAJBHBIX YCIOBHAX.

Vm = 22,4 1/ ™Moab

Kakoii o6béMm zaiimyT 2 Moab Jgwoboro rasa (d€. y.)? OuesBumgHo,
22,4 1/ mons* 2 mMoub = 44,8 1

Kakomy kommuecTBy BemjecTBa (H. v.) coorBercTByioT 67,2 m rasa? Pasymeercs,
67,2 n/22,4 n/mons = 3 mons. CremoBarensHO,

|4

n=—
V'Il'l

B HeKoTOpPHIX caydadaxX yAOOHO OIepHMpPOBATH KHJIOMOJAPHBIM HJIN MHUJIJIMMOJIAP-

HBIM 00BEMOM rasa. ITH BeJWduHBI coorBercTBeHHO B 1000 pas Goasme mw B 1000

pa3 MeHbIlle BeJIUYUHbI 22,4 1 / MOJAb. YUYUThI

( ) Bas, uro 1000 n cocraBasior 1 M3, aBlua

) || cogepxurcss 1000 M, KMIOMOTAPHBIN 00HEM

pasen 22,4 M3/RM0JH:, a MHJIUMOJAPHBIA —
22,4 M / MMOJIB.

W3 BaxoHa ABorajpo BbBITEKaeT emlé OJHO
CJIEJICTBHE: OMHOWEeHUEe macc 00UHAK08bLX 00%
éMOB PA3NULHbLX 2A308 NPU 00UHAKOBLLX YCJLO-
BUAX PABHO OMHOWEHUIO UX MOJAPHLLX MACC
(IOCKOJILKY B pPaBHBIX 00bEMAX rasdoB MPU OLU-
HAKOBBIX YCJIOBHUAX COJEPKUTCA OIMHAKOBOE
\_/ YHUCJI0 MOJIEKYJ M, CJI€J0BATeNIbHO, OJWHAKOBOE
YHCJIO MOJIed).

- * M(raza 2)
-Q:mraay 1(rasa 2) = ‘ms

Puc. 61. CobupaHue rasoB MeTooom

BbITECHEHUA BO3OyXa:. 8 — ecnuv M
raza MeHbiue 29: 6 — ecou M rasa rae M (rasa 1) — wmonApHaa Macca rasa 1;

Gonble 29 M (rasa 2) — mouasipHas macca rasa 2.




Bemmunna Dy a3y 1 (rasa 2), paBHasg OTHOIIEHWIO MOJAPHBIX MACC Ia3oB, Ha-
3pIBaeTCA OTHOCHTEJIBHOM IIJIOTHOCTBIO OJHOTO rasa Mo JAPyromy rasy.

Ona moOKasbIBaeT, BO CKOJbKO pa3 OJMH rasd TAMKejlee WJIU Jierde Apyroro, u He
nMeer pasmepHoctH. Hanmpmmep:

Dy, (rasa) = M (rasa)/ M(Oy) = M(rasa)/ 32
Dy, (raza) = M(rasa)/ M(H ) = M(rasa)/2
Dy (rasa) = M (raza)/M (Bosan.) = M(rasa)/29

Yaire Bcero B KadecTBe rasa JJid CpaBHeHHMA BBIOMPAIOT BOLOPOA Mu Bo3ayx. Tak
KakK BO3OyX IpejcTasjsieT co00i cMech rasoB (B IEPBYI O4Yepelb a30Ta W KHCJIOPO-
ma), TO AJIA HAXOMAEHUA OTHOCHTEIbHONH ILJIOTHOCTH Ta30B IO BO3AYXY HCIOJIL3YIOT
ero CpeJHIK MOJIAPHYK MAaccy, KOTOPYIO ONpPees AT AJA YHCTOI0 CYXOro BO3AyXa
obsémom 22,4 g. Ira macca pasHa 29 v/ moas. IlmoTHOCTE rasa mo BO3AYXY VUUTHI-
BalT npu BbhiOOpe cmocoba cobupaHus raszoB B jgaboparopuu.

Ecim monapHas macca rasa MeHbIIe 29, ero codmpaioT CIocobOM BEITECHEHUS
BO3AVXa B NEpPeBEPHYTHIH BBepx aHOM cocyx (puc. 61, a). Ecam monapHasa macca
raza Goasiie 29, To ero cobHpamT COOCOOOM BLITECHEHHUA BO3AYyXa B COCYI, Paclo-
JIOXKeHHBIA BHH3 mgHOM (pmc. 61, 0).

3akoH Aporagpo. MonspHbiii 06béM razoeB. OTHOCUTENnbHas MJIOTHOCTb
oAHOro rasa no gpyromy rasy. Cnocobbl cobupaHus ra3oB BbITECHEHUEM

BOo3ayxa

1. Kakne ycnoBusi HasblBalOTCHA HOPMasbHbIMWN?
2. ChopmynupyinTe 3akoH Asoragpo v CNefCcTBUS, BbiTEKalolWMe M3 3TOro 3akoHa.
3. Kakyio wHdopmauuio Hecét ¢opmyna razoobpasHoro Beulecrtea?

%

4. Kakoe KONMMYecTBO BELLeCTBA (H. Y.) COCTABNAIOT yKa3aHHble 06bEMbI PA3NMYHbIX MA30B!

a) 11,2 n kucnopopa; 6) 5,6 n metana; B) 896 mn cepoBogopoda; r) 1 m 3yrne|<ucnoro
raza? MameHATca Nu OTBETLI, eCNW B YCNOBUM 330aHWUsl HE yKasblBaTb Ha3BaHwsA ras3os?

5. Hailpmte nnotHocTh (maccy 1 n) cneayiouwmx ras3os (H. y.): a) yrnexkucnoro rasa CO o;
6) cepHucToro rasa SO»; B) ammnaka NHg; r) metaHa CH,.

6. Hangute nnoTHOCTL Kucnopoaa: a) no sogopoay; 6) no Bo3ayxy.

7. OpHO M3 rasoobpasHbliXx COeAMHEHWIA yrnepoaa ¢ KUCNoponom maccoi 6,25 r saHu -
MaeT (H. y.) 06béMm, paBHblii 5 n. OnpegenuTe MONAPHYID MAcCy COeAWHEeHUs.

8. PaccuvrTainTe KOnNM4ecTBO BeLecTBa, maccy W 00bém (H. y.) nopuuu asota N ,, co-
nepxauein 9,03+ 1023 aromos asora.

9. Kakas macca yrnepoga COAEpXWUTCH: a) B 2 MONb yrnekncnoro rasa; 6) 8 67,2 n yrap -
Horo raza CO (H. y.); B) B 13 mr auetuneHa CoHy?

10. PacnonoxwuTte rassl B nopsigke Bo3pacTaHWUsl UX MIOTHOCTKU (H. y.): HeoH Ne, cepHu -
cTbiil ra3 SO,, metan CHy, ¢Top Fo, ammuak NH5.

. o

MUcnonb3ynte fonoNHUTENbHYIO MHGOopMauuio

11. MoaroToesTe cOOBLIEGHUE O XU3HW U AeaTensHocTu A. ABoranpo.




§ 20. PACUYETHI
IO XUMWYECKUM YPABHEHWSAM

YpaBHeHWe XWUMWYECKOM peakuuu MoKasbiBaeT:

— Kakue BellecTBa BCTyNalOT B peakuuio M Kakue obpasyiorca (kayecteeHHas
XapaKTepUCTHKa);

— KaKOBbl KOJIMHECTBEHHbIE OTHOLLEHWA peareHTOB W NPOAYKTOB peakuuu (Konu-
YeCTBEHHasi XapaKTepUCTHKa).

MO>KHO NpPeAnoNoXWTb, YTO YPaBHEHWS peakuuW NO3BONAIOT paccyuTaTb Maccy,
06BbEM W KOMMUYECTBA BELLECTB peareHToB M npofyktoe peakuuu. Kak ato cpenatb?

Jlsisi pacyéToB MO YPABHEHUAM XMMHUYECKHUX PEAKIMI MOX{HO MCIOJIb30BATH, HA-
npuMep, TaKkoil aJropuTM.

1. IlposecTu aHa/IM3 TeKcTa 3aadyd U HATJISIZHO O(OPMUTHL €€ yCJIOBUSA, YKasas,
4YTOo AAHO W 4TO TpebyeTcAa OUpeneuTh.

2. 3anmcarh ypaBHeHHEe XMMHUYECKOl peaKIIMMd M ONpPeesIATh KOJWdecTBeHHbIe CO-
OTHOIIIEHUSA €€ YYACTHUKOB, OPHEHTHUPYACh HA KO3(D(PUIIMEeHThl B YPABHEHUU.

3. PaccuuraTh KoJHYecTBa BeIECTB YYACTHUKOB peakilMM, NPHUBeIEHHBIE B yC-
JIOBHHU 3aja4¥, IO Macce WJIHu 00BEMY.

4. Hag QopmysiaMu MCXOOHBIX M HMCKOMBIX BeIeCTB 3AllHCATH W3BECTHBIE U He-
M3BeCTHBIE KOJMYECTBa BeIIecTB (X MOJIb).

5. PaccumTaTh HCKOMOE KOJHWYECTBO BellecTBa AJIA 3aJaHHOTO YCJIOBHEM YYaCTHHKA
peakIuy U IIepeBeCcTH ero B Maccy WM 00BEM corsiacHO TpebfoBaAaHMAM yCJIOBHUA 3a/Iaduu.

6. 3anucaTs OTBET, HUCIOJLE3YS COOTBETCTBYIOIIVIO CHMBOJHKY M pasMepHOCTH.

IlpomnmrocTpEpPyeM HECKOJBKHUMH IIPUMepPaMM aJlOPHATM pellleHMdA 3ajJad Ha pae
4ET M0 XUMUYECKHM YPABHEHUIM.

Bamaua 1. Kaxoil 06bpéM Bogoposa (H. y.) MOKHO IIOJYYUTL IPH B3aUMOJEHCTBUU
mueKa Maccoit 13 r ¢ consmon kueaoroit HCl, ecii B pesysibraTe peakiiuu, KpomMe Bo
mopona, obpasyerca xaopuj nuEKa ZnCly? K kakoMy THIY OTHOCHTCA 9Ta PeaKIud?

Hano: Pemenue:

m(Zn) = 13 r | 1. CocrtaBuM ypaBHeHHEe peakKIIMA W IPOBEJEM ero KOJHde-
CTBEHHBIM AHAJIUI:

V(Hy) — ? |

Zn + 2HCl = ZnQ, + H,

1moasn 1 mons

2. PaccuuraeM KOJHYECTBO BeIeCTBA IHUHKA, BCTYNHUBIIEr0 B PEAKI[HIO:

nn) = m(Zn) _ 13r
M(Zn) 65r/moun
3. Hag dopmysioil mMHKA B YPAaBHEHMHU PeaKIIMH 3alullleM HalJeHHOoe KoJude-

CTBO BellleCTBa MUHKA, a KOJIUYEeCTBO BeIllecTBa HaJ (IJOIJMYJIDﬁ BOogopoga obozHauUUM
gepes Xx.

= 0,2 moJb

0,2 mone X MOJIB
Zn + 2HCl = ZnC)L +

1 MOJIB 1 Monb




4. Us YpPpaBHeHHdA peaKnHH cjiegyeT, 4TO KOJHMYEeCTBO BellleCTBa BOIOPOIa pPaBHO
KOJIHUYeCTBY BellleCTBa HHUHKA:

n(Hy) = n(Zn) = 0,2 moxas
5. Berumenaum 06béM Bogopoza (H. y.):
V(Hg) = n(Hy) -V, = 0,2 mons - 22,4 1/ mone = 4,48 1
Oreer: V(Hy) = 4,48 11; peaknusa 3aMeIeHHsd.
3amaua 2. Kakwme maccer xnopuzaa »kenesa(Ill) FeCh m muTpara cepebpa AgNOg

BCTYIIUJIN B PEaKnio 0OMeHa, B pe3yJibTaTe KOTOpoi obpasosanocsk 17,22 r xmopumga
cepebpa AgCl u murpar xenesa(Ill) Fe(NQ)3?

Jdano: Pemienmne:

m(AgCl) = 17,22 r | 1. CocraBuM ypaBHeHWE pPeaKI[MH W MPOBEAEM ero KOJIu-
YeCTBEHHBII aHaIu3:

m(FeClg) — ?

m(AgNOg) — ? FeCl; + 3AgNO; = 3AgCl + Fe(NO; )3

1 moas 3 MoJIb 3 Mo

2. PaccumTaemM KOJHYECTBO BEIECTBA XJOpHUAa cepedpa:

m(AgCl) 17,227

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

= 0,12 moub

3. Haxg dQopmymoir xaopuma cepebpa AgCl B ypaBHeHWN peakIuu 3amuIieM
HaWJIeHHOe KOJHMYeCcTBO BemlecTBa xjopuzaa cepebpa AgCl, a KoimduecTBa BelecTs
xnopuza xenesa(Ill) FeCly u murpara cepebpa AgNO; 0603HAaYMM COOTBETCTBEHHO
qepes X U Y:

X MOJIb U MOJB 0,12 mons
FECI3 + 3AgNO3 = 3AgCl3 + Fe(NOg3)3
1monb 3 MoJb 3 MOJb

4. TTo ypaBHEHHIO peaKkInU KOJIHMUECTBO BEIEeCTBA HUTpATa cepebpa pPaBHO KO-
JUUYECTBY BeIlecTBa XJIOpHaa cepedpa:

n(AgNOg) = n(AgCl) = 0,12 moub
5. Beraumecaum maccy HuTpaTta cepebpa:

m(AgNO3) = n(AgNO3) - M(AgNOg) = 0,12 moas- (108 + 14 + 16-3) r / Mmoub =
= 0,12 moab+ 170 r / mons = 20,4 1

6. ITo ypaBHEHHIO peaKIMH OIpeIeJ UM, UTO KOJHIECTBO BeIIecTBa XJI0pHaa
skenesa(Ill) B 3 pasa MeHBIIe KOJNIMYeCTBa BelllecTBa XJopHujaa cepebpa:

n(FeCly) = %n(AgCl) < %—0,12 wons = 0,04 mois

7. Paccuuraem maccy xjaopupua sxesesa(lll):

m(FeClg) = n(FeClg)- M(FeClg) = 0,04 mousn- (56 + 35,5-3) v/ moap =
= 0,04 moxap-162,5 r/ Moas = 6,5

Otser: m(AgNOy) = 20,4 r; m(FeClg) = 6,5 r.




3agaua 3. Haiigure o6béMm Kucaopoza (H. y.), HeoOXOAMMOro AJs CropaHHUA
270 Mr amOMHUHHUSA, W KOJWYECTBO 00pPA30BABINErOCA B PE3YJIBTATE PEAKIINH OKCHIA
amomuaua Al O3. K xakomy THIy OTHOCHTCA dTa peakiusa?

Hano: Pemenue:

m(Al) = 270 mr 1. CocTaBUM XUMHYECKOE YPABHEHHWE W TPOBEIEM €ro Ko
JIMYEeCTBeHHBLIN aHaIu3:

V(Oy) — ?

n(Al,0O3) — ? 4A1 + 305 = 2Al,04

4 MMOJIb 3 MMOIE 2 MMOJIB

Ob6pamaemM BHUMAaHHWEe Ha TOT (DAKT, 4TO Macca AJIOMWUHHA B YCJIOBHH 3aJadn
mama B muinurpamMax. CriegoBaTenbHO, 9TO Macce COOTBETCTBYET KOJIMYECTBO Be
mecTBa B MUJLIMMOJAX, a 00bEM rasoB B MHJJIAIHATPAX.

2. PaccunTaeM KOJHYECTBO BEIECTBA AJIOMUHWSA:

n(Al) = m(Al) _ 270 mr
M (Al) 27 mr/MmMonb

=10 mMoIB

3. Hag ¢gopmynoii anoMUHAA B YPaBHEHHH PeaKIIMM 3aldIleM HalJeHHOe KOJIH-
YecTBO BelllecTBAa AJIIOMHUHHA, a KOJIMYecTBa BellecTB Kucaopoaa O m okcupa amio-
munua AlyO3 0608HAYUMM COOTBETCTBEHHO 4Yepe3 X H Y.

10 mmons X MMOJEL Y MMOJIB
4A1 + 302 = 2A1203
4 MMOJIB 3MMoNE 2 MMOJB

4. TIo ypaBHEHWIO PEAKIMU KOJMYECTBO BELECTBA KUCIOPOAA PABHO /4 KOJIM-
JecTeBa BelllecTBa aJJIOMHMHHA:

nQ) = %R(Al) = % 10 mmoan = 7,5 MMOJIB

5. Boiuucaum o06béM Kuciopoga (H. y.):

V(0s) = n(0y)-V,, = 7,5 mmoas - 22,4 ma / Mmmoas = 168 mur

6. Ilo ypaBHeHUIO peaKIUM KOJUYECTBO BEIIECTBA OKCHAA AJIOMUHUA B 2 pasa
MeHbBIIIe KOoJIH4YeCTBa BellleCcTBa aJIOMHHHA:

n(AlyO3) = %R(AI) = ;—-10 MMOJIb = 5 MMOJb

Oret: V(0Oy) = 168 mu; n(AlyO3) = 5 MMoJb; peaknud COefUHEHHS.

HaxoxpeHue konu4yecTBa BeWECTBa, Maccbl UM o6béma rasa (H. y.)
no XMMU4Y4ecKoOMY YpPaBHEHMIO

NMpoBepbTe CBOM 3HAHUA

1. MNepeuncnute AENCTBUA, KOTOpPble HEOBX0AMMO COBEPLUWUTL, YTOObLI paccuyuTars mMaccy,
0b6bEM raza Mnu KONMMHEecTBO BeLLECTBa NpoAykTa peakuun Nno Macce peareHTa.

2. MNepeyncnute OENCTBUA, KOTOpPble HEOOX0AMMO COBEpPLUWTbL A/ pacyéra Macchl, 06b -
éma rasa unm KoNM4YecTea BELLEecTBa peareHTta no 06bEMy razoobpasHoro npoaykra pe-
aKkumm.




1

3. Kakon obbém Bogopoaa (H. y.) noTpebyetca ans peakumu 3ameuweHus ¢ 480 kr okcu-
na xenesa(lll) Fe,03? Kakoe konuyectso seulecTsa soasl oGpasyerca npu atom? Yurure,
4YTO B YCNOBMW Macca BeELEecTBa faHa B Kunorpammax, cnefoBaTenbHo, pacyéTt konudye -
CTBa BelLlecTBa BeguTe B KUNOMONsX, a 06bEM paccuuTbiBaiiTe B KyBUHECKMX MeTpax.
4. He npou3BoAA MUCBMEHHBLIX BbIMWCNEHWIA, YKaXuTe, Kakoil 06bEM yrnekucnoro rasa
M Kakoe KONMW4YecTBOo BellecTBa HeralwéHoi naeectn Ca0 obpasyetcs npu obxure 2 mosnb
kapboHata kanbums. YpaBHeHue peakuuu:

CaCO, = Ca0 +CO,!
. J

Mcnonb3ynTe AONONIHUTENBHYIO UHDOpMaLUUMIO

5. Mpu naydeHrn § 10 Bbl BbINOSHANK NabopaTopHbIA OMbIT N0 B3aUMOAENCTBMIO PACTBO-
pa egkoro Hatpa v CepHon kvcnoThl. [puaymaiTe n pewnTe 3agady, B YCNOBUWM KOTOPOK
AAHO KONWYEeCTBO BellecTBa eakoro Hatpa, a TpebyeTcs HalTW mMaccy CepHOW KUCNOTI,
BCTYNUBLUEN B peakuuio.

6. Mpwn naydeHnn § 10 Bbl BuINOAHANM NabopaToOpHLIA OMNbLIT MO B3aUMOOEACTBUIO PpacTBo -
poB egkoro Hatpa u cynedara xeneaa(lll). Mpuoymante n pewnte 3agady, B YCNOBUMW
KOTOpPOW OaHa macca egkoro Hatpa, a Tpebyercs HavWTu maccy npopearvpoBaBlUero C
HUM cynbdarta xeneaa(lll).

7. MpuaoymaiiTe n pewnTe 3agady Ha HaxoxpaeHue obbéma kucnopoga (H. y.), BbIOENMB -
Lerocs npw KarannmTuyeckom pasnoxeHun nepokcuaa sopopopa H,0,.

J

§ 21. BOJIA. OCHOBAHUS

Mapocepa — BogHas obosnoyka 3emMnu, Kotopas BKluaeT B cebs BCIO Xu-
MUYECKW He CBSA3aHHYIO BOAY: >KMAKYIO, TBEPAYIO, rasoobpasHyio. Mouemy xu-
MUYECKMU HE CBSI3aHHYI0?

B npuposie XMMHUYECKHU CBA3AaHHAA BOJA NPUCYTCTBYET HE TOJNBKO B KHBBIX Op-
raHusMax, HO U B PasJIM4YHBIX MHHepanax, Hanpumep B rumce (CaSQ . 2H,0), mu-
pabuiure, unu riaybepopoit conn (NagSOy-10H50), u ap. Takaa Bosa He y4UTHI-
Baerca B 00bEéMe rumapocdepsbl.

W3 kypca reorpadgumn BelI 3HaeTe, 4To ruapocdepa cocrout u3 MupoBoro oxeaHa
u Box cymru., O6muin o6bpémM eé okoso 1400 man m.?, U3 KOTOPBIX Ha nojiro Mupo-
BOro okeana npuxoautrca 96,5 % . lons MaTepuKOBBIX BOJ COCTABJIAET JAulllb 3,5 %,
u3 xkoropeix 1,7 % — nbasl m mocTosiHHBbIe cHera (AHTaprTujga, ['pensangus), u
roabKko 1,7 % — KuUAKas Boja MOA3EMHBIX DEK, 03€p, 0OJOT W APYrUX BOAOEMOB.
Yacte Bombel ruapocd)epbl HPHUCYTCTBYET B armMocdepe B BUAe BOIAHOrO Iapa.

JlpeBHMe IpeKM HA3BIBANIH OKeaH «peKa, 00TeKalomas 3eMJ0», U B 9TOM IpPEex
CTaBJeHNH — TJIyboKad MyApocTs NnpeakKoB. OHM HOpPeIBOCXUTHIHA COBPEMEHHOe
BiAjeane MHUpPOBOTO OKeaHa KaK CILIOIIHOW BOJHONH OGOJIOUKH, B KOTOPOH MaTepUKH
He OoJsiee yeM KpYIHBIE OCTpOBa B OKeaHe.

Ha pgonio oxkeana npuxoxurcesa 361 mun kM m3 510 v KM obImeil miaoniagn
nmoBepxHoctu 3emaun, T. e. 70,8 % . OueBmpaHO, OoJsiee TOYHO HAINY ILIAHETY CTOM
Jo 6b1 Ha3LIBAThL «maaHeTa OKeaH».




Bopa MwupoBoro okeaHa pacrpefejieHa Ha IIOBEPXHOCTH 3eMJIH O4YeHb HepaBHO-
mepHO. Eé MOKHO pasje/qnTh HA JBa IOJNyIIapuA TaK, 9TO Ha OJHOM M3 HHX OKa-
JKeTcAa HauOOJbIIAA YacTh BOAHOM IIOBEPXHOCTH, a HA APYroM — HAHOOJBIIAA YACTh
cymu. IlepBoe o6bruHO HaswiBalT OKeaHWYeCKHMM IoJiymiapueM, Bropoe — Mare
PHKOBBEIM. BaXHO IOAYEpPKHYTH, 94TO B MaTepHMKOBOM NOJYIIapHXA Ha JOJI0 OKeaHa
npuxogurca 53 %, a B OkeaHMYeCKOM MOJYIIAPHHM HA AOJI0 CYIIM — Juilb 9 %.

MupoBoil OKeaH M CYIIY CBA3BLIBAET HenpepuléHblil kpyzoeopom 60dbl (puc. 62).
OH coCTOUT U3 MCIIAPEHU BOABLI ¢ IMOBepXHOocTH MHUPOBOro OKeaHa, IMepeHoca Biard
B aTMoc(epe, BeINaJeHUA 0CAJKOB B OKeaH W Ha CYINY, OpocadyMBaHUA OCAJKOB C II0O-
BEPXHOCTHOTO W TOA3€MHOTO CTOKOB CHOBa B OKeaH. Taxkmm o0pazoM IIPOUCXOIHUT
mocTeneHHoe O0HOBIeHHE BOAbI B ruapocdepe.

duznueckne cpoiicrBa. YucTyHw BOAY MOJYYalT, KAaK BbI 3HaeTe, MEepPEeroHKOI,
WIW JACTUJIIANUE, TPUPOAHON Bojabl. Ké Tak ¥ HASBIBAIOT: AUCTUJLINPOBAHHAS
Boja. JTo OeclBeTHadA, OIPO3padHas >KHUAKOCTh C ILIOTHOCTHIO 1 I/ MJI, KOTOpad KH-
nut npu temneparype 100 °C u zamepsaer npu temneparype 0 °C. 3ameuaresibHOE
CBOICTBO BOJABI PACTBOPATH GOJIBIIOE YMCIO XHMMUYECKUX COeJUHEHHH oTpaxkaeTr Tab-
JIAIIA PacTBOPHUMOCTH.

Bce mmuakocTHm AOCTATOYHO PaBHOMEPHO PACIIUPAIOTCA C IIOBBIIIEHWEM TeMIIe-
patrypel. MckiaioodeHne coCTaBiIsgeT BOAA: OHA pacCHINpPAeTCA TOJABKO IPU Harpesa-
HuH cBeimie 4 °C. IIpu marpeBanum ot 0 mo 4 °C Boja cikumaercs, eé 00bEM yMeHb-
mraeTrcs, a IUIOTHOCTH yBeawmdmBaeTcsda. HambonbIIyio IJIOTHOCTE BOJA WMeEeT IIPH
4 °C. 9ra 0cobeHHOCTh TEILJIOBOT'O PACIIMPEHHUsA BOAbI UT'paeT BasKHYIO poJib B (hop-
MHPOBAaHUM KJIMMAaTa 3eMJH, TaK Kak OOJbIIas 4acThb IIOBEPXHOCTH 3E€MJIN IIOKPLITA
BOJIOM.

A KakMMM XMMUYECKWMM CBOMCTBaMM obnapaet sopa?

Puc. 62. KpyroBopoT Bogbl B Npypone: 1 — ocafgky B BUOE A0XAOA W CHera,
2 — wucnapeHue; 3 — TrpyHTOBLIA CTOK; 4 — MOBEPXHOCTHLIA CTOK; 5 — koHAeHcauusa
BOOASIHOrO napa




Xumuuyeckue cpoiictBa. BenomuuTe B3ammopeiicTBHe okcupaa (ocdopa(V) ¢ Bo-
npoii. CBASBIBAACH ¢ OKCHAAMH HEMETAJJIOB, Boja obpasyeT KmcaoTel. Tak, ¢ OKcH-
JaMH cepbl OHAa oOpasyeT CePHUCTYIO U CEePHYIO KHCJIOTHI:

SO, + H;0= HpSQ;
OKCH]L cepHHCTAA
cepsl (V) KHCI0TAa
SO 3 + H50 = H2804
OKCHJL, cepHaf
cepni(VI) KHCIOTA

OTH peaKOIUHU — OPUINHA BO3ZHHKHOBEHHA TAK HA3BEIBAEMBIX KHCJIOTHBIX TOMKIEH.

A KaknWe TPOAYKTHI 00pasyioTcA NHPH B3aWMMOAEHCTBHM OKCHIOB AKTHBHBIX Me
ramnoB (IA- u ITA-rpymnmn, HauMHAA ¢ KalbllUsdg) ¢ BOHOI?

Ecim B3aTh Gemoe TYyromiaBKOe BEIIECTBO — OKCHJI KaJbIHA, WJIH HETAIIEHYIO
M3BeCcThb, W A00aBUTH K HEMY BOJAY, MOJKHO YBHJIETh NpOTeKaHMe OYpHOH peaKnuu
¢ BblIeJeHHeM OOJIBIIOro KOJUYECTBA TEIIOThI:

CaO + Hy0 = Ca(OH),
OKCHI IUAPOKCHL
RaJIbIAA KaJbI[HsA

Peaxiusa, Kak Bbl 3HaeTe, HOCUT 00pa3HOe Ha3BaHUe «ralieHne U3BEeCTH», a I10-
JIYYEHHBIH HNPOAYKT — «TalléHas HM3BeCTh». JTO COeJWHEHHE IIOCTPOEHO M3 aTOMOB
MeTaJlJla U IPYINEl aTOMOB, KOTOPYIO Ha3BIBAIOT I'MAPOKcOrpymnmoi. ['mapokcorpymn
Ia OJHOBAJIEHTHA, IIOSTOMY C ABYXBAJEHTHBLIM KaJbIUeM CBA3AaHLI JBe TaAKHe IPYII-
nel (a ¢ OAHOBANEHTHBIM HaTpueM — oxHa: NaOH).

Taxkue BelrecTBa OTHOCATCA K KJIAcCy OCHOBAHUIL.

OCHOBaHUA — 3TO CJIOXKHbIE BELLECTBa, COCTOALME M3 aTtoMa MeTanna v of-
HOM WM HECKOJSIbKMX MMapPOKCOrpymnmn.

ObparuMmca kK Tabiaune pacTBOpUMOCTH. IIo pacTBOPMMOCTH B BOJIe BCe OCHOBaHUA
IIeJIAT HA JBe I'PYNIBI: pacmeopumvie OCHOBAHUSA, WU WELOUU, U HePACMEOPUMbLE
OCHOBAHUAL.

PacTBOopuMEIe OCHOBAHHA B PACTBOPE HMMEIOT IMEJIOYHYIO CpPeny, €€ OIIpeaeIsaioT
C MOMOIIbLI0O MHAMKATOPOB (Tabn. 7).

Tabnuua 7
H3ameHeHHe OKPACKH HHANKATOPOR B PA3JIMUYHBIX Cpegax
Okpacka Okpacka Okpacka
Haseanue uHAuKaTopa uHauKaTopa vnHAuKaTopa
uHAUKaTopa B HEATPanbLHON B LLieNI0O4HON B KMCJ/IOTHOM
cpepe cpepe cpene
Nakmyc Muonetosas Cunas KpacHas
MeTunossiin "
OpaHKeBbIi OpaHxesas XKentan KpacHo-po3oBasi
DeHondTanenH BecusetHas ManuHosas BecuseTHasn
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MomecTtuTe B WTATUB TPU NPOBMPKU U HaANenTe B HUX No 2 MmN pacteopa Wwenoyn. B kax-
Ay nNpobupky nobaeBbTe C MOMOLLLIO MUMETKW No 2—3 Kanau pacTBOPOB MHAWKATOPOB!
B MEPBYID — nakMyca, BO BTOPYIO — METW/IOBOrO OpaHXeBOro, B TPETbI0 — deHondra -
newHa. Kak nameHunacb okpacka WHOWKaTtopos?

WNamenute ycnoema onbita. C NOMOLLBI0 MMNETKM HAHECUTE Kannio LWENOYM Ha MONOCKY YHU -
BEpcasnbHO nHAMKaTopHo bymarn. Onpegenvte cpedy pacTBopa Nno 3TanoHHOR LkKane.

4

HepacTBopuMmble B BOJle OCHOBaHUA, HanpuMmep ruapokcup sxesesa(ll) Fe(OH)
u rugpoxcuy xpoma(ll) Cr(OH),, ruaporkcun meau(l) CuOH u ruapoxcuny mexu(Il)
Cu(OH)y, He M3MEHAIT OKPACKY HHIHKATOPORB.

Cpenu ocHOoBaHUil HAMOOJBIIEE MPAKTUUECKOE 3HAUEHUE UMEIOT IIEJI0UH.

Tuapokcun marpua NaOH u ruapoxcun kKa

4 Y mama KOH. Ilpencrasnsior coboit TBépabie Oebie
. THTPOCKONUYHEIE (IIOTJIOIIAIOIINE BOJY) BelllecTsa,
KOTODBIE XOpOIIO PACTBOPAIOTCA B BOAE C BEIJIE
JeHueM OO0JIBIIOTO KOJMUYECTBA TeNJIOTHI. I9TH OC-
HOBaHWUS HABBIBAIOT €IKMMH IIeJo4YaMH, TaK Kak
OHH pasbegalT KO0y, TKaHb, OyMary W Apyrue
i MaTtepHanbl. I'mapoKcH] HaTpuAa HEOOXOAWM A
':_ll_ HOJyYeHHUs MbLIA, OGYMArW, KapToHA, UCKYCCTBEH-
HasecTrosas HBIX BOJIOKOH. I‘H,zxporccn‘:u KaJIusgd TPUMEHSIOT IIPH
BOOa HPOU3BOACTRBE MIAMIIYHEH, KUAKOTO MbLIa, 0TOe
—_—\ JMBaTesieil, CpeACTB A OpPHTHA, a TaKMKe B Ka-
> yecTBe nuilesoil gobasxku E525 npu nmpoussBojcTBe
IIOKOJaga.
[ T'uppoxkcnn kansuua Ca(OH). Ilpumensercsa
L ) B CTPOHUTENBLCTBE, AJA MOOENKH JIepeBLeB, A II0-
Jy4eHnsa Ne3nH(HOUDPYIOIIero BellecTBa — XJIOP-
Puc. 63. MoMyTHEHME M3BECTKOBOW HOU M3BECTH.
BOAbl — KayeCcTBEHHAaA peakuus IIpospaunblii pacTBOp THAPOKCHAA KalbIusa
Ha YMeKWCnbIin ras HAa3BIBAIOT M3BECTKOBOI BOJOMA UM HMCIOJB3YIOT IJIA

pacmos3HaBaHHS yriekucsoro rasa (puc. 63).

Yrnekucnbiia ras
. o S —

Bopa. Kpyroeopot Boakl B npupoge. dusnyeckue v XMMHUYECKUe CBOM-
cTtea Bogbl. OcHoBaHuda. LEnouyu. UN3meHeHMe OKpPacku MHAUKATOPOR
B LWeNo4YHoW cpepne. Eakve wénoun. NMWéHas naeecte. U3BecTkoBana soaa

| MpoeepbTe CBOM 3HAHNS

1. Kakne BeuwlecTBa Ha3biBAIOT OCHOBAHMAMK? M3 nepedncneHHbix opmMyn BeLlecTB Bbl-
nuwute dopmynsl: a) wenoveir; 6) HepacTBOPUMLIX B BoAe ocHoBaHuii: H oS, LIOH, NiO,
Fe(OH),, Sr(OH),, Cu(OH),, KOH, Cr(OH), RbOH.

2. Kak knaccnduumpyloT OCHOBaHWS No pacTBOpuMocTn? M3 kakoro UCTo4HWKA cnepyet
nony4artb gaHHble O Hei?




i

3. Maccoeas pona metanna M B ocHoBaHuu, hopmyna kotoporo M(OH) 5, paeHa 80,1 %.
Onpepenute, 4TO 3TO 3a MeTanl.

4. Kakoe konu4yectBo Beulectsa coctaengaT 390 r rmgpokcmaa kanbuma?

5. Haingute maccy 5 monb rugpokcupa xenesa(ll) n maccy 0,5 monb rupgpokcupa
xeneaa(lll).

6. 3annwute ypaBHEHWHA peakuui, XapakTepuaylowumx MofydeHne ruapokcuaa Kanus,
no cnenyloummMm cxemam:

a) K0 + H,O — ...

6) K+ H,O —» ... + ...

Ykaxute TN peakuyidi no npu3Haky «4MCNo WM COCTAaB WUCXOAHbLIX BELLECTB W MPOAYKTOB
peakuum», a TakKe Ha3BaHWA COeOVHEHWA.

Ucnonb3yinte AONONHUTENIbHYIO UHOPpMaLUIO

7. MoprotoBbTe coobuieHMe O NONy4eHUU W NPUMEHEHMU OAHOW W3 WenoYen. AprymeH-
TUpyATE BLIBOP LWUENOYM.

§ 22. PACTBOPBI. MACCOBAS
JIOJISI PACTBOPEHHOTO
BEIIIECTBA

NaGopaTopHbi onbiT 16

OsHakoMLTECH C TPEeMa npenaparamy OoMaluHeid Wnv WKoNLHOW (kabuHeta xumum) an-
TEYKW: pacTBOpamu MNepokcuaa BOAOPOAA, CMMPTOBOWM HACTOMKWM MOAAa M HaWATbIPHOMO
cnupta (puc. 64). K kakum Tvnam cmeceil BeLecTB OTHOCHATCH aTW npenaparbi?

KOMI’]OHBHT, KOTOpOro B npenaparax 6011bLl.le, Ha3blBalOT pacTBOpHUTENEeM. Kak
Bbl AyMaeTe, KakKuWe [Ba pacTBOPUTENsa MCNOMb3YHOTCA ON1A NPUroToBneHUA naH-
HbIX npenapaTos? KOMI’IOHEHT, KOTOpPOro B npenapartax MeHblle, Ha3biBaloT pac-
TBOpaHHbIH BelleCTBOM. Kak Bbl AyMmaeTe, B KaKUX arperatHbiX COCTOSAHWAX
HaxoOoHWNUCb B3ATble ONIA MNMPUIroTOBNEHWUA OaHHbIX PacCTBOPOB BelLlecTea?

YrKasaHHBIe anTedHbIe IpenapaTrbl IPeACTaBIAT co00M OJZHOPOAHBIE, WIH I'OMO-
reHHbIE, CMECH, B KOTODBIX HCIOJB3YIOTCA ABa BUAA pacTBoputesns. Ilns mpurorosie-
HHUA PacTBOpa IepOKCHAa BOAOPOJA W HANIATBIPHOTO COHUPTa B KadecTBe PACTBOPHTEJIS
OepyT BOAY, a OJsA HIPUIOTOBJIEHUA HOJAHONW HACTOMKM — 3STHJIOBBIA cunupT. B Kaue
CTBE PACTBOPEHHBIX BeIEeCTB HCIOJB3YIOTCA TBEPHOE BelecTBO — uof b, KHIKOe




BelllecTBO — mepoxcuy Bogopoxna HyOp
u rasoobpasHoe BemiecTBO — amMmuax NHs.

PacTBOpbl — 3TO rOMOreHHble Cu-
CTeMbl, COCTOfilUMEe W3 pacTBOpU-
Tens, pacTBOpPEHHOro  BellecTBa
M NPOAYKTOB UX B3aUMOOENCTBUSA.

ITocneguee yrouHeHMe B ONpEIEJIEHUN
osL10 cpenano . V1. MenpgeneeBbIM, KO-
TOPBIA BBIABUHYJ XHMHYECKYI) TEOPUIO
pactBopoB. CoriacHo 3Toil TeopHH, pac

TBOPpeHHE — XMMHYECKHH IIpolecc B3au-
Puc. 64. AnTeuHble npenapars pacTBOPOB: MOAEHCTBHA PacTBOPUTENA M PACTBOPEH-
nopa; nepokcuaa BOAOPOAA; aMMuaka HOTO BeIecTBa, B pe3yJbTaTe KOTOPOTO

Akob Xenppuk BaHT-lTodd
(1852—1911)

Ceante ABryct AppeHuyc
(1859—1927)

obpasyioTcss ruaparsl (HeCcTOHMKHe coemgu
HEHUSA TePEeMEeHHOTO cocTaBa, KOTOpbIe 00-
pasylTca NP XWMUYECKOM B3aWMOJENCTBHU MOJIEKYJI
BOJBI C YACTHUIIAMHA PaCTBOPEHHOT'O BEIIECTBA) U COJbBa
Thl (B Cjyyae HCIONb30BAHUSA APYTUX PACTBOPUTENIE).

Tonnasacknii xumMuk fAxod Baar-T'odp m mBemckmii
dusuxoxumuk CBaHTe AppeHHyC OPUIAEP;KUBAIUCH (DIF
3UYECKOH TEOPHUH PACTBOPOB, COTJIACHO KOTOPOM PACTBO-
peHne — 5T0 auy3usd UACTUI[ PACTBOPEHHOTO Bellle-
CTBa MEJKAY MOJIEKYJIaMW PacTBOPHTEJI.

B nonssy Tteopum Mengeneesa rosopaT HabI0OOE
HHASA 3a IIPOIEeCcCOM PACTBOPEHMSA HEKOTOPBIX BEIIEeCTB.
Tak, nDpm pobasnennu Boasl K cyab(ary wmemu(ll)
CuSO4 (mopomox 6emoro nBera) oOpasyeTcsa pacTBOD
roay6oro 1mBera. A KaK HM3BEeCTHO, H3MeHEHHE OKpa&
CKH — MNOpPU3HAK XHMHWYeCcKOH peaxknuum. PacrBopeHme
OMHHUX BEIIEeCTB HPOTEeKaeT C BbIJeJeHHeM TeILIOThI, pac
TBOPeHUe JPYyTUX — ¢ eé norjomeHneM. Hanpumep, ak-
30TePMHYECKHM SBJIAETCA PACTBOPEHHE CEepHOM KHCJIOo-
Thl (BCIOMHHUTE TIPABUJIO €€ pas3baBiaeHUA) WU MIEJIOYH,
a 9HAOTEePMHYECKHM — pacTBOPEHMe HHUTpaTa Kallud.

Ecnu mosoHATh B XUMHUUYECKHH CTAKAH HECKOJIbKO
rpaHyJl KPHCTAJJIMYECKOTO THIPOKCHJAa HATPHA, H0oOa
BuTh 50—70 Mn Boasl M pasmemiaTb pacTBOp, TO C IIO-
MOIIBI0 TepMOMETpa MOYKHO 3a()MKCHpOBaTh OBICTpOE
HOBBIIIEHWE TeMIepaTypbl. Einé Oojlee CHIbHOE Harpe
BaHMe Hab/omaeTcA IIPU PACTBOPEHMHM CEPHON KHCIOTHI
B Boje.

Ecnm 'Ke aHAJIOTUYHBIH ONBIT IIPOBECTH C HUTPATOM
KaJausd, TO JIETKO OTMETHTH IOHMIKEeHHWe TeMIIepaTyphl.

B moaw3y Teopun Banr-T'oddha n Apperuyca ropopur
TOT (paKT, 4YTO THAPATHI (CONBLBATLI) HE MMEIOT IIOCTOAH
HOTO COCTaBa.




B Hacrosmiee BpeMsA pacTBOPeHHE pAacCMATPHUBAIOT KaK (PU3MKO-XUMUYECKHt
IpOIecc, a pPacTBOPBl — KaK (PHBHKO-XHMHYECKHE CHCTEMBI.

Ha sTureTkax amnTeyHBIX IIPENApATOB YKAa3aHO COJEDYKAHUE DPACTBODEHHLIX Be
mecTB: 5 % -HBI pacTBOp Moja, 3 % -HBIM pacTBOp Iepokcuaa Bogopoaa u 10 % -Hbrit
pactBop amMMuara. dTo 0603HAYAIOT 9TH KOJIMYIECTBEHHBIE XAPAKTEPHUCTHKH PACTBO
poB?

ComepskaHrMe PACTBOPEHHOI'O BeIleCTBA B PACTBOPE BEIPAXKalOT C HOMOINBIO €ro
maccogoit doau (w).

MaccoBoin goneil pacTBOPEHHOro BewWecTBa B pacTBOpe Ha3biBaAlOT OTHO-
weHune maccehbl paCTBODéHHOFO BewecTea K mMacce pacrtsopa.

w(B-Ba) = ms ) 100 %,
m(p-pa)
rae w(sB-Ba) — MaccoBad HOJA PACTBOPEHHOrO BelllecTBa; m(B-Ba) — Macca pacTBO-
PEéHHOro BemecTBa; m(p-pa) — Macca pacTBopa.

Eciau B pacTBOpe COAEPIKUTCA TOJBKO PACTBOPUTENb M PACTBOPEHHOE BEIECTBO,
CyMMa MX MacC paBHa Macce pacTBopa:

m(p-pa) = m(p-nsa) + m(s-Ba)

Ha npaxkTuke orMepsATh MAaccy pacTBoOpa OodYeHb HeyAo0HO, yaoOHee OpaTh Heobxo
AAMBIA 00Bém. Jls ero pacuéra HY’KHO 3HATH IJIOTHOCTH PacTBOpAa, KOTOpas ITOKA-
3bIBAET MAacCy eIuHUILI 00béMa M CBA3aHA ¢ Maccod U 00bEMOM pacTBopa (POpPMYy.JI0ii

m(p-pa)
V(p-pa)

Yartie BCEro IJIOTHOCTH JKHUJKOCTEH YKA3BLIBAKT B I' / MJI, HO BCTPEUAIOTCA U JPY-
rme pasmepHocTH: 1 I‘/CMS, 1 xr/a, 1000 RI‘/MS.

B ycmoBusax 3ajad IUIOTHOCThL YHCTOM BOABLI OOBIYHO He YKasaHa. JTO BeJIMUYMHA
TIoCTOsAHHAA, OHA paBHa 1 r/Ma mam 1 Kr /.

PellluM HECKOJBKO 3aJad C HMCIOJIbL30BAHUEM IIOHATHUSA «MAaCCOBas J0JA PACTBO
PEHHOIO BeIIecTBa».

p(p-pa) =

3amaua 1. Kakaa macca yKCYcHOH KHcaoThI comep:kmurcesa B 150 r crosoBoro yk-
cyca ¢ MaccoBO# jgoyiel KuceyaoTsl 3,5 % ?

Jdano: Pemenue:
-pa) = 150
m{p-pa) _ S i M (KHUCIIOTHI)
w(xucaorsl) = 3,5 % W(KUCIOTHI) = --—(—-——)—-—— =100 %
m(p-pa
m(xmemoTer) — ? ‘

w(xucaoTel) - m(p-pa)
100 %

OrBer: m(kucaorer) = 5,25 1.

m(KHUCIOTHI) = =150r-0,035 = 5,25

3amaua 2. B 400 ma Boxel pactBopuan 112 i1 ammuaka NI (. y.). Paccuuraii-
Te MAaCCOBYIO TOJIO PACTBOPEHHOTO BEIIECTBA B NOJYYeHHOM PACTBOpE.




Hano: Pemenne:

V(H30) = 400 mx 1. HaiigéM KoJHYeCcTBO BelllecTBA aMMHAKAa:
V(NH3) = 112 n —— V(NHj) 112 1 R
w(NHz) — ? Vi 22,4 1/ MoTB

2. PaccuuraeM mMaccy pacTBOPEHHOI'0O aMMHUAaKa:
m(NH3) = n(NHg)- M(NH3) = 5 moas 17 r/mMoab = 85 1
3. Haitgém maccy BOABI:
m(Hs0) = V(Hy0)- p(Hy0) = 400 ma-1 r/max = 400 r
4. PaccumraeM Maccy IIOJYYeHHOTO pacTBopa:
m(p-pa) = m(HyO0) + m(NH3) =400 r + 85 r =485 r

5. Beramcaum MAacCCOBYK OO aMMHaKa B IMOJYYEeHHOM pacTBOpe:

w(NHz) = Z(NHs) _ 851 4440, = 17,5
m(p-pa) 4857r

OrBer: w(NH;3) = 17,5 %.
3amaua 3. Kakyio maccy kapboHara HaTpua Heo6XoaumMo pacTBOpuTh B 100 mu

10 % -moro pactBopa Kapbomara HaTpusa (maoTrHOCTEIO 1,11 1/ Mi), 9TO6BI MONYUUTE
pacTBOp ¢ MaccoBoit mosent coam 15 % ?

Jdano: Peurenue:
Vi(p-pa) = 100 mn 1. Haiigém maccy HMCXOIHOTO pacTBOpAa:

pi(p-pa) = 1,11 r / mx
wl(Na2003) =10%
wz(NagCO3) =15%

m(NayCO3) — ?

my(p-pa) = Vi(p-pa) - p1(p-pa) =
=100 mn-1,11 r /v = 111 r

2. Brrunciamm Maccy kKapboHaTa HaTpHUA B IIEPBOM pac
TBOpE:

m1(Nap CO3) = mq(p-pa). wy(NagCO3) = 111 r-0,1 = 11,1 r

3. Ilycts macca mobaBiasemoro kapboHaTa HaTpus paBHa x r. Torga macca Kap-
OoHaTa HaTpHA BO BTOPOM pacTBOpe OyAeT paBHA:

mg(NagCO3) = m1(NasCO3) + x(1),
a obmias Macca BTOPOTO pacTBopa:
my(p-pa) = my(p-pa) + x(r)
4. JIlna BTOpPOrO pacTBOpa BepPHO PaBEHCTBO

up (NayCOy ) = 2M8L03) 455, M NagCO)+x 50, ,
my (p-pa) m (p-pa) + x
1L1+ x
LIt X 100% = 15%
111+ «

Pemras mociegnee ypaBHeHHe, moayduMm x = 6,53 r.
Oteer: m(NayCOg3) = 6,53 r.

@ PactBoputens. PacTBopéHHOe BewecTBo. PacTteopsbl. lMapatbl. ConbBaTthl.
MaccoBasa pons pacTBOPEHHOro BellecTBa




MNpoeepbTe CBOM 3HAHUSA

1. Jante onpepenedHve pactesopoB. YTo npepcrasnaiT coboil ruapars!?
2. Kak paccuyuTbiBaeTca maccoBas [0fsi pacTBOPEHHOrO BelwlecTsa?

1

3. Hanpgute maccosylo AoNi0 xnopuga HaTtpus B pacTBope, Mojy4eHHOM Npu pacTBO-
pedun 15 r atoi conm B 235 Mn BOAbI.
4. B aBTOMOBWIIBHBIX aKKyMynaTopax Mcronb3ayioT 36 %-Hblil pacTBOP CEpPHOM KMCAOThI.
PaccunTaiiTe maccbl KMUCNOTbl U BOoAbl, HEOGXogMmble Ong npurotoBneHwsa 2,5 Kr akky -
MYNATOPHOro pacTeopa.
5. B kocmeTtuke ucnonb3yloT 15 %-Heid pacTteop ravuepuHa (nnoTHocTe 1,26 r/cm
PaccunTtainte maccy muuepwHa, cogepxaweroca B 250 mn pacreopa.
6. [ns 3aconky orypuoB Mcnonb3ylT 5 %-Hbl pacTBOP NOBapeHHOW conw (nnoTHOCTb
1.1 F/CMS}. Hahoute maccy M KONWHECTBO BEllecTBa COW, Heobxoaumble Ans npuro-
ToBNEHWs 5 n Takoro pactseopa.
7. B xumunyeckonn nabopatopuun ucnonbayioT 35%-HbI pacTBOp Mepokcupa BOAOPOAA.
Kakyiwo maccy 3 %-HOro antedHoro pacTeBopa MOXHO npurotoBuTe u3 1,5 kr pactBopa
nepokcuaa Bogopoaa, ucnonbdyemoro B naboparopun?
8. PaccuuTaite mMaccoByw [0NI0 amMmMuaka B pacTBope, MOJNy4eHHOM pacTBOpPeHWem
6,72 n ammuaka (H. y.) B 175 mn BOoAwl.
9. Mocne ynapuBaHus 500 mn 10 %-Horo pacTBopa kapboHata HaTpusa (NNOTHOCTb
1,1 r/mn) ero macca ymenbwmnacs Ha 100 r. KakoBa maccoBas gons conu B nony -
4YeHHOM pacTeope?
10. Mpwu oxnaxaeHun 200 r 5 %-Horo pacTBopa nNepmMaHraHaTa kKanws Bbinan ocagok
nepmaHraHara kanus maccon 4 r. Kakosa maccoBasi JONs COMWM B MNOAy4EHHOM pac -
TBOpE?

N, 5,

3)_

Ucnonb3ynte AONOMHUTENIbHYIO MHdOoOpMaLUIo

11. AprymeHTUpyinTEe CBOIO TOYKY 3PEHWA Ha MPOLUEecC pPacTBOPEHWMA Ha OCHOBe (uan-
4YecKOoil 1 XMMWYeckoil Teopuid pacTeopos. OBcyauTe 3TOT BOMPOC C OAHOKIACCHUKAMMU.

IIpakTnueckas padora 6

IIPUTOTOBJEHUE PACTBOPA C 3AJIAHHOM MACCOBOM
JOJIEM PACTBOPEHHOI'O BEIIIECTBA

B KynWHapHbIX KHMrax U nocobusx no fOMallHEMY KOHCEPBWUPOBAHUIO HEpeaKo
npegnaraercs NPUroToBUTb PacTBop C 3adaHHOW MacCOBOM AO/EH PacTBOPEHHO-
ro Beuiectsa. Kak ato cpenatb?

ITpu BBITTOTHEHUH ITOH HPAaKTUUYECKON paboTsl BAM HEOOXOAUMO HNPHUTOTOBUTEH TPU
pacTBopa 3aJaHHOW KOHIEHTpAIMM IIYTEM pacTBOPeHHUA TBEDPAOrO BellecTBa B Boje,
pasbaBieHHsA pacTBopa W H0OABJIEHHUS TBEPAOTO BEIIECTBA K MMEIOI[EeMYCH PACTBOPY.
TTonyuure y yuurens BapuUaHT 3aJaHUA.




Bapﬂan'rl.l 3aJaHHUA OJA BBINOJHEHHA npalc'rm{ecn:oﬁ paﬁo'rm

Bapuanr Pa:::re‘fr::oe Pacteop 1 Pacteop 2 Pacreop 3
1 Xnopug Hatpus 50 r, 10 %-HbIK 6 %-HbiK 8 %-HbiM
2 Xnopupa HaTpus 30 r, 20 %-HbIM 8 %-HbIM 12 %-HbIi
3 Kapbonat HaTpus 70 r, 5 %-Hbint 4 % -Hbii 6 %-Hbl¥
4 Kap6oHnar HaTpus 80 r, 8 %-HbiM 6 %-HbiK 10 %-HbIK

ITpuzomoeaernue pacmeopa 1.

1. PaccumraiiTe Maccy TBEPAOTO BEIlECTBA M BOJBI, HEOOXOAMMBIX IJA IPHUTOTOB
JeHus pacTBopa 1. 3Has, UTO ILIOTHOCTH BOABI paBHa 1 r/ mi, paccuutaiite 00BEM
BOJBI, HEOOXOOUMMOM AJA IPUTOTOBJIEHUA PacTBOpa.

2. BaBechTe TBEDPLOE BEIIECTBO B COOTBETCTBHM C PACCUMTAHHOH MAaccoH W Iepe
HeCHUTe B XMMHYECKHIl cTaxkas.

3. MepHBIM IIMJIWHAPOM OTMEpPbTe BBIYHCJIEHHBIH 00bEéM BOALI U nobaBbTe K Be-
M[eCTBY B XUMHUYECKOM craxane. [lepemernuBas coep)KuMOe CTaKaHA CTEKJIAHHOH
najo4Koii, mobeiiTech IMOTHOTO PACTBOPEHUS BeIeCcTBA B BOJE.

ITpuzomosnernue pacmeopa 2. PaccumraiiTe maccy BOJbI, KOTOPYIO HEOOXOAUMO
no6aBUTH K pacTBopy 1, 4TOOBLI IIOJYUYHTL PAcTBOP 2 MeHbIlleil KoHIeHTpauuu. Pae

cunTaiiTe 06béM BoAbl. OTMEPBTE BOAY C IIOMOIILI0 MEPHOTO IITHJIMHAPA U A00GaBbTE
B pacrtsop 1.
KaxkoBa macca pacrtBopa 27

ITpuzomosnenue pacmeopa 3. PaccumraiiTe maccy TBEPAOIrO BelllecTBa, KOTOpPOe
caenyeT moGaBUTH K PACTBOPY 2, 4TOOBI MOJYIUTH PacTBOpP 3 OGoJibimed KOHIIEHTPA
nuu. Ha Becax B3BecbTe HeOOXOAMMYIO MACCy BelllecTBa, AobaBbTe ero B pacTBop 2
U mepeMelIaiTe CTEKJAHHONH IaJOYKOH 0 HOJHOTO PacTBOPEHHS.

Kakosa macca pacrtsopa 37?7

4. TIpuUTOTOBJIEHHBIN PacCTBOP OTAaliTe VIHUTEIIO.

JloMamHuii 3KCnepuMeHT

BBIPAIIIMBAHUE KPUCTAJIVIOB AJITIOMOKAJIMEBBIX
KBACIHOB WM MEJIHOTIO KYITIOPOCA

YuyebHbIMW 3IKCNEPUMEHT MPOBOAAT B XUMMYeCKOM KabuHere (nabopartopum).
Tak TpebyioT npasuna TexHuku BesonacHocth. Ho Het npaeun 6e3 uckioye-
Hui. MNMouemy npepnaraemas paboTa SBNSETCA TaKUM MCKAOUeHUeM?

AmioMOKanueBble KBACIbI OTHOCATCA K OCODOH rpyIie cojel, KOTOpble Has3bIBa-
I0TCA ABOMHBIMHM. JTO TAKWE COJH, B KOTOPHIX C OJHUM M Te€M K€ MOHOM KHCJIOTHO-
ro OCTaTKa CBA3AHBI MOHBI PasHBIX MeTaJsIoB. PopMysy alioMOKaJIHeBBIX KBAaCIIOB
mokHO 3anucaTh Tak: KAI(SOy ), - 12H50.

ObpaTuTe BHUMaHUE HA TO, YTO B KPUCTAJINYECKOU COJMHM HA KaXKAYI0 (DOPMYJIb-
HYIO €JWHUILY COJW TPUXOAUTCA ONIpPeAeJEHHOE YHCIO CBA3AHHBIX C HEH MOJEeKYJ
Boabl. TakWe CONMM HAZBLIBAIT KPHCTALIOTHApaTamMu. HekoTopble M3 HUX BAM MOTYT




OBITE 3HAKOMBI: cofa Kpucramnudeckas NaCOjz- 10H,O, [ i
runc CaSOy - 2H50, mexpssrii kymopoc CuSOy - 5H0.

AnoMoKaaneBble KBaCIbl IIPOJAIOTCA B alTeKe B BHIeE
MOPOIIKA KaK IIPUCBIIKAa I KOXKH B OaKTepuIuIHOE
CpeJiCTBO, KOTOPOE He BhI3biBaeT asnepruu. Ob6parure BHU-
MaHHe Ha 9TUKeTKY antedHoil ynakoBku. Ha Heil o6oszHa-
YeHbl He IPOCTO KBACIBI, a KBACIBl K)KEHBIE, T. €. TaKHe,
13 KOTOpPBIX Bhimapuau Boay (puc. 65). Ux emé mazpiBawoT
00e3BOKEeHHBIMHU,

HobaBasiiite KBacmbl B TEIJAYI0 BOAY W pacTBOPsiiTe
IO TexX Iop, IIOKAa COJib He IIepecTaHeT PacTBOPATBLCH. BbI
IPUTOTOBHJIA PACTBOP, KOTOPHIHl Ha3bIBAIOT HACHIIIEHHBIM,
Ordunsrpyiite ero.

Yepes HECKONBKO OHeH Ha JHe cocyJa IOABATCA He | )
bonsmmue Kpucrasibl. Orbepure M3 Hux 3—4 KpHcTALIa
npaBuIbHON (DOPMBI U NIOMECTUTE B APYTroi cocyd. 3aneiiTe p,c 65. Ynakoska
BTH KPUCTAJIBI PAaCTBOPOM M3 IIEPBOTO COCYJIa, OCTOPOXK- o6e3BOXEeHHbLIX
HO TepPeIMBas PacTBOP BO BTOPOH cocyn. Yepes HECKOJNBLKO anioMoKanveBbiX KBACLIOB
IHell MalleHbKHe KPHCTAJLILI IpeBpaTATcsa B G0JbIINEe Kpa-
cuBBIe KpHCTa/LIBI (puc. 66, a).

MoKHO HM3MEHHUTL BTOPYIO dYacTh pa- [ i
00TBI 1O BBIPAIUBAHUI KPHUCTAJJIOB.
C oroli mesbl0 OTOOpPAHHBIE MAJIEHLBKHE
KPUCTAJLIIBI MPUKJeHTe K KOHIIAM IpodY-
HBIX HHUTEH BOMNOCTOMKUM KJeeM. 3arTeMm
NPUBAKATE BTOPOH KOHEIN, HATH K Ccepe-
OUHE KapaHJalla Ha TAKY0 BBICOTY, 4YTO-
OBl KpHcTaNa OBLT B pacTBOpe, HO He Ka-
caJica THA W CTEHOK cocyza. Pas B aBa-Tpu
OHA pacTyliue KPHUCTAJJIBI CIeayeT Iepe-

HOCHTH B HOBBIHA CTaKaH, a pacTBOp (PMIb- | y
TPOBaTh M CHOBA 3aJIHMBATH WM KpPHCTAJ-
JIbI, IIOJBEIIEHHBIE HAa HUTAX. Puc. 66. Kpuctannsl anomMoKanmesbIx

AHaJOrMYHO MOXKHO BBEIPACTHUTBL OYEHB  KBAcLOB (a) U MeaHoro kynopoca (6)
KpacuBble OKpAIleHHbIe B SAPKUA CUHUH
IBeT KpHCTaNJbl MeJHOTo Kynopoca (puc. 66, 0).

OdopmuTe oTuér 0 mpogenaHHoil pabore. B HEM mpexacraBbTe:

a) rpa(puK pocTa KPUCTAJLIOB (UX BEJIMYUHY UK MAacCy) B 3aBUCHUMOCTHU OT IIPO-
JOJIKUTEJIBHOCTH YKCIIepUMeHTa (B JHAX);

6) doTo KpuUCTAIIOB.

Jlyumme KpHcTadabl aKKYpPaATHO NpPOCyIIUTe OyMaskHON caderkoii, moxpoiite
GecrBeTHRIM JIaKOM, YTOOEI OHM He PaCHJIbIBAJIHNCh, W MPOJEMOHCTPHPYHTe yUuHTe-
JII0 U OJHOKJIACCHUKAM.

IIpoBeguTe crenyoiine pacyeéTsl:

a) BRIYMCINATE MOJAPHYIO Maccy 0e3BOAHBIX aJTIOMOKAJIMEBBIX KBACIOB, pacCcdu-
TaiiTe MaccoBble OJIM METAJLJIOB B cyJb(dare;

0) BBIUMCIWUTE MOJAPHYIO Maccy MeIHOT0 KYIOpoca M PpacCuuTaiTe MAaCCOBYIO
mnonio Boasl U cyab(ara memu(ll) B Kpucranmoruppare.




BBIBO/Ibl K IVIABE 11
«BAKHEUIIIUE ITPEJACTABUTEJIU
HEOPTAHUYECKUX BEIIIECTB.
KOJIMYECTBEHHBIE OTHOIIIEHUSA B XUMHWUN»

1. Bosayx — mpupoxHas rasoBas CMeCh, COCTOAIAS IPENMYIIeCTBEH-
HO M3 azora (78 %) u rucmopoza (21 %).

2. O0BEMHYIO 010 KOMIIOHEHTA Ta30BOM cMecH HaXoAAT o opMmyJie
V(rasa)

- 100 %
V (cmecu)

¢(rasa) =

3. Kucsopos B IIPOMBINMIJIEHHOCTH MOJy4aroT (pakIiMOHHON IeperoH-

KOH JKHAKOro BO3/yXa, a B JlabopaTopumu — pasjioyKeHHeM ImepMaHraHaTta
KaJud WJIN IepoKcHIa BOAOPOJA.

4. Bomopon B jabopaTopuM IOJYYAIOT B3aMMOJIeHCTBHMEM KUCJIOTHI
C MeTaJLJIOM.

5. Kucnopox m Bomopos cobupaioT cmocobaMM BBITECHEHHA BO3ayXa
WJIN BOJBI.

6. Kuciopos pacrosHamoT ¢ IOMOIILI0 TJIEIeil JYYMHKH, a BOJO-
poA — IO XapaKTepHOMY XJIONKY IPW HOAKHUTaHHUH.

7. Orcuzpl — CJIOJKHBIE BeIecTBa, COCTOAIME M3 JABYX 3JIEMEHTOB,
OAWH M3 KOTOPBIX KucJopox. KHCIOTBI — cJI0KHBIE BellecTBa, COCTO-
AIle M3 aTOMOB BOJOPOJa M KHCJIOTHOro ocratka. Cosm — CJIOKHBIE
BeIl[ecTBa, COCTOAIIME M3 MeTaJlla M KHUCIOTHOTO octaTka. OcHOBaHMA —
CJIOKHBIE BeI[ecTBa, COCTOAIIMEe M3 MeTajljla U OZHOM MJIN HECKOJBKHUX
TUAPOKCOTPYIIIL.

8. KommuecrBo BemecTBa n, yncyao dactun N m yuciao Asoragpo (Np)
cBA3aHBI (POPMYJION
n= i, N,y = 6,02 - 1023 monp !
N g
KoamuecTBo BemiecTBa 1, Macca m M MojasApHasa macca M cBA3aHBI
dopmyon
m

n=-—
M

KonngectBo Bemectsa n, 006éM V 1 MonapHBIH 00BéM V razoobpas-
HBIX BeIeCTB CBA3aHBI (DOPMYJION

n: = L, Vi (5. y.) = 22,4 1 / monb
Vm

9. MaccoByio A0JI0 PaCTBOPEHHOTO BeIlleCTBa HAXOAAT II0 (hopmyne
w(B-Ba) =

m(B-Ba)

- 100 %
m(p-pa)




OCHOBHBIE KJIACCbhI
HEOPIAHHY9ECKHX
COEJHHEHHOH



S 23. oKcubl,
NX KIACCUDPUKAIINA
N XUMUHNUYECKUE CBOUNCTBA

C BaKHEWLWHWMKU CBOMCTBAMM npe,lJ,CTaBHTE.ﬂe;I 3TOro Knacca COBJJ,HHEHHﬁ Bbl y>Ke
3HaKOMHNIHUCb, KOorga wu3ydanam XumMmHdeckue CBOWMCTBA BObl. I'IpennomHTe Knac-
cm:buxau.mo OKCHOOB, UCXOOA M3 UX XMMWUYECKUX CBOMCTB.

IIpu OOBIYHBIX YCJIOBHAX € BOJOM B3aMMOIEHCTBYIOT OKCHABI MeTa/lyioB IA-
u ITA-rpynn (saumaas ¢ Ca). B pesynabrare peakmuu coeguHEHHUS 00pasyrOTCs Iié

JIOUM, HATIPUMED:
CaO + Hy0 = Ca(OH),

Okcu MAraus pearupyer ¢ ropsadeid BOZOI:
MgO + H,O (map) = Mg(OH),!
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MomecTute B Npobupky HebonblUOe KONWYecTBO (Ha KOHYMKE Lunartens) HerawéHown ms-
BECTU — oKcuaa kanbuma. [Job6asbTe 2—3 Mn Boabl, B3bontanTe cogepXuMoe npobupku
M C NMOMOLLBID NUNeTkn BHecuTe 3—4 kannu ¢geHondTanenHa. Yto HabniogaeTte?

Ilonyuure Takum crnocobom rugporcuy menu(Il) Hennss, Tak Kak OH HEpacTBO-

PHEM B BOJe:
CuO + Hy0 # Cu(OH)yl

A Kakue eulé CBOWCTBA NPOSAB/AIOT OKCHMAbI MeTannoB?

ObparumMcs K sxcrepuMedTy. K HeGOIBIIOMY KOJWUYECTBY YEPHOI'O MOPOIIKA OK-
cuga meau(Il) mobaBmm 2—3 MJa pacTBoOpa CepHOM KHMCJOTHI M CMeCch IIOJOTpPeeM.
ITosgBaeHnne cHHell OKpPACKH PACTBOPA CHUTHAJIHM3UPYET O NPOTEKAHHH XHUMHUYECKOM
peaxmmun:
CuO + HySO 4 = CuSO4 + HyO
AHanormyHO TPOTEKAKT peaKIUH OKCHIOB APYIAX METAJIJIOB HEe TOJBKO C Cep
HOH, HO U C COJIEHOH, U ¢ A30THOM KHUCJIOTAMH.

Okcuabl, KOTOpble B3aMMOAEWCTBYIOT C Kucnotamu, obpasya conb U BOAY,
U KOTOPbIM B KayecTBe rMAPOKCUAOB COOTBETCTBYIOT OCHOBaHWS, Ha3biBAKOT
OCHOBHbIMM.

BossmmHCTBO TAKMX OKCHAOB 00pa3oBaHBI MeTaJIJIaMH ¢ HeOOJNBIINMHA 3HAYEHW -
mu BajenTHOoCTH (I muum II). 9ro, HanpUMep, OKCHALI IIEJOYHBIX U IIEJ0YHO3EeMellb-
HBIX MeTa/uioB (IA- m ITA-rpynn) m maraua(ll) — MgO, oxkcmpg :xenesza(ll) — FeO,



okcma xpoma(ll) — CrO, okcung maprasna(ll). B rabnune 8 npexcrasieHsl (DOPMYJILL
HEKOTOPBIX OKCHJOB M COOTBETCTBYIOIIWX MM OCHOBAHHMH.

Tabauua 8
DopMyIbl HEKOTOPHIX OCHOBHBIX OKCHIOB M COOTBETCTBYIOIIHX MM OCHOBAaHMII
®Dopmyna ocHOBHOro okcupa ®opmMyna COOTBETCTBYIOLIEro OKCHAY OCHOBAHHWS
Na,O NaOH
Cu,0 CuOH
MgO Mg(OH),
BaO Ba(OH),

A Kakue CBOWCTBA NPOSBASAIOT OKCUAbI HemeTannos?

OKcHABI HEMETAJJIOB COeJUHAIOTCSA ¢ BOAOM, 00pasdys KHCJIOPOACOAepIKallue KNC-
JIOTHI, HAIPpAMEp:

P205 + 3H20 = 2H3P04
BCIOMHHUM 3KCIEpUMEHT MO0 C:RHraHHio (Gocdopa ¥ pPaCTBOPEHHUIO TOJYIEHHOTO

IPOAYKTAa B BOJe. ITHU IPOIECCHI MOYKHO OMHUCATH C IMOMOIIBIO 0COD0H CXeMBI — I
MOYKH TpPeBpalleHnii, NN TepPexoaoB:

P - P205 = H3P04
HepacTBOpuMYyI0 KPeMHHEBYIO KHCJIOTY TAKUM CIIOCOOOM IOJYUUTH HEJbL3s:
S]-C)Z + H20 #* HleO3

XOpOJI[O H3BeCTHaAA BaM pPeaKIHA pacllio3HaBaHMA YIVIEKHCJIOTO rasa ¢ IIOMOIIBIO
H3BECTKOBOM BOIOBI WJIINTHIOCTPHPYET e]I[é OOHO CBOMCTBO OKCHIOB HeMeTaJlJIOB — 06
pasoBaHMe COJTH W BOJABI IIPH HUX B3aHMOI[eﬁCTBHH C OCHOBaHMAMHM:

CO, + Ca(OH), = CaCO3l + H,0
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MoBTOpPUTE SKCMEPUMEHT MO Pacno3HaBaHWIO YrMekucnoro rasa. Haneite B npo6upky
2—3 MmN M3BECTKOBOW BOAbI M NMPONyCcKanTe Yepes Heé ¢ NoMOLLLID CTEKIIAHHOW TPpyBoYKn
WA CONOMMUHKW 0N HanWTKOB BblAblXaemblili Bo3ayx (cMm. pwuc. 63). Yto Habnwopaete?

Cons m BOOY oﬁpaaylo'r H Opyrue OKCHIBI HeEMeTaJlJIOE HJIN MeTaJlJIOB C BBICOKHM
3HaYeHWeM BaJeHTHOCTH, HaIIpHMMep:

SO; + 2NaOH = N&,S0, + H 0
CrO; + 2NaOH = NayCrO, + H,0

Okcuabl, KOTOpbIE B3aMMOAENCTBYIOT C OCHOBaHMAMKW, obpa3ysi conb U BOAy,
W KOTOpPbLIM B KayecTBe MMAPOKCUAOB COOTBETCTBYIOT KWUCOTbl, HA3blBADT KUC -
NOTHLIMWN.




DopMYJIBI HEKOTOPBIX KHCJIOTHBIX OKCHAOB W COOTBETCTBYIOIIMX WM KHCJIOT
mpexcraBjieHbl B Tabamme 9.

Tabauua 9

@opMyIBI HEKOTOPBIX KHCJIOTHBIX OKCHIOB M COOTBETCTBYIONIMX MM KHCIOT
®opmyna KUCNOTHOTO OKCHAA ®opmyna cooTBETCTBYIOWEN OKCHAY KUCNOTbI

N,Os HNO4

N, O3 HNO,

SO3 H, S04

SO, H,S0;

P05 H3POy4

Cco, H,CO;3

Si0, H,Si04

OcHOBHBIE W KHCJOTHBIE OKCHALI OOBEAHHSIOT B OAHY OOIIYI0 I'PYIIy — COJie-
oOpasyonine OKCHIbI. JTOMY HA3BAHHUIO MOJHOCTHIO COOTBETCTBYET eIlé OJHO CBOIi-
CTBO OTHUX OKCHJOB — OCHOBHBIE W KHCJOTHBIE OKCHABI B3aUMOAEWCTBYIOT IDPYT
c apyrom, obpasysa cosm, HaupuMep:

t
CaO + 8102 = 083103

HMmeerca HebGOMIBIIOE YHCIO OKCHIOB, KOTOPbIe HE B3aMMOAEMCTBYIOT HHM C KHC-
JoTaM#, HH CO IIeJodaM#y ¥ cojied He o0pasyioT. OTH OKCHALI TaK UM HA3LIBAIOT-
ca — HecoJeobpasyrwmue, Hanpumep oxcuzasl asora (I m II) — N,O m NO, okcupg
yraepona(Il) CO, okcun wkpemuusa(Il) — SiO.

Cnoco6b1 monyueHusi okcHIOB. 1. Bzaumodelicmseue memanniog u HeMemasanos
¢ Kucaopodom:

2Mg + Oy i 2MgO
S + 0y = S0, T
2. Bzaumodeucmeue CAOMHBLX GEULECME € KUCLOPOOOM:
27ZnS + 30, L 27m0 + 280,T
CHy4 + 205 = CO,T + 2H,0

3. Paszaoxncenue zulporcudog (HepacmeopumvblX OCHOBAHUU U Kucaopodcodep
xeawjux kucaom) u coaeil:

T
Fe(OH), = FeO + Hy0
t
H,Si04 = Si0y + H 0
t
CaCO3 = CaO + COyl

=
@ Okcugbl coneobpasyowme (OCHOBHbIE M KUCNOTHbIE) U Heconeobpa3sylo-

wue. XuMuyeckue CBOMCTBa OKCMAOB: B3aMMOAENCTBUE C KUCNOTaMu Uin
OCHOBaHMAMMU, BOAOW, Apyr ¢ apyrom. lMonyyeHue okcuaos




NMpoeepbTe CEOU 3HAHUA |

1. Kakne sewectea HasbiBalOT okcupamu? Ha kakue rpynnsl oHu penstca? Hangute
CXOACTBO W PasnuymMsa B CBOMCTBaxX 3TUX rPyrnn OKCWOOB.

2. MNpueegute NpUMeEpPLl MAPOKCUA0B — OCHOBAHWA W KMCNOPOACOAEPXKALLUMX KUCNOT —
COOTBETCTBYIOLLNX coneobpasyowmm okcuaam.

3. HazoBuTe ocHOBHble cnocobbl MONy4eHUA OKCWAOB W NPOUNNIOCTPUPYATE UX ypaBHE -
HUAMW peakuuii.

:

4, 3annwwute GOpMynbl OKCUMAOB, COOTBETCTBYHOLMUX CNeaylowuM rmapokcuaam:

a) cepHoi kucnote H,S0, r) rugpokcuay ceuHua(lVv)

6) mapraHuoBoi kucnote HMnO 4 A) xnopHou kncnote HCIO,

B) ruapokcuay xeneaa(lll)

5. 3anuwnTe ypaBHEHWA peakuuil, C NMOMOLLBID KOTOPbIX MOXHO OCYLIECTBUTL Cneaylo -
e npespalLeHus:

a) Ca — Ca0O — Ca(OH) , — CaCl,

+NaO
6) Cu — CuO — CuSO 3 Cu(OH), — CuO — Cu
B) docdop — okcug ¢pocdopa(V) — dochopHas kucnora — docdar kanus

+HCI
r) KpemHuin — okcug kpemuua(lV) — cunukaTt HaTpus — KpeMHUeBasa Knmcnota — oKcua

KpemHunsa(lV)

6. Kakon oBwém yrnekucnoro rasa (H.y.) obpasyertcsa npw B3aumopenctTeum 730 r
20%-H0OI CONAHOI KMCNOTblI C HEOBXOAUMbIM KONMYECTBOM Mpamopa? Kakoe konu4ecTso
BellecTsa kapboHara kanbumsa notpebyercsa ona peakuum?

. J

Ucnone3ayinte AONONHUTENbHYIO UHPOPMAaLMIO

7. MoaroTtossre coobLleHWe O CBOMCTBaxX M 06NacTax NpUMEHeHWs OAHOro W3 OKCWOO0B
MeTanna wiM Hemertanna. AprymeHTupyiTe Belbop okcuaa.

§ 24. OCHOBAHNA,
NX KIACCUDPUKAIINA
N XUMMNYECKHUE CBOUMCTBA

BcnomHuTe HasBaHWMA M3yyeHHbIX OCHOBaHMM M WX coctas. Kakas rpynna
aToMoB obbepuHseT ocHoBaHusf? Kak oHa BAMSeT Ha ux obwue Xumuyeckue
ceoMcTea?

ITosropum onpenenenune. OCHOBaAaHUSA — 5TO CJIOMKHBIE BEIIECTBA, COCTOAIIAE M3
aTOMOB MeTajlla U OJHOM WMIM HECKOJbBKHX T'UIPOKCOTDYIII.

i oCHOBAHUM MOYKHO IPEIJIOKHUTh KJIACCH(PUKAIMIO 10 PA3JIMYHBLIM IIPU3HAKAM
(raba. 10).




Taonuua 10
Knacenduramus ocHOBaHMI

Mpu3Haku Knaccupukauuu Mpynnel ocHoBaHMM Mpumepnbl
1. KucnotHoctb OpHOKKUCNOTHbIE NaOH, KOH
(4ucno rpynn OH & cocrase) LByxKucnoTHbie Ca(OH) ,, Mg(OH),
2. PacTteopuMocTb PacTtBopumbie (wénouu) NaOH, KOH, Ba(OH) ,
Hepactsopumble Cu(OH) 5, Mn(OH),
Ob6masa (opmMysra OCHOBAHHUN — EE(OH)R, roae M — wmerann, n — BaJIeHTHOCTb

mMeTanjgaa M, cjaeJoBaTeJIbHO, UHCI0 THIPOKCOTPVIIIL.
Haszpanua ocnosarmf»i, KaK W OKCHIOB, COCTaBJAITCA OYeHBL HPOCTO:

HAsnaHRe NeTala, BaJIGHTHOCTH MeTaJlja,
H
TAJAPOKCH] + B POSHUTEIbHOM eCJIH OHA TIePeMeHHAs
najes;xe

Ilpuseném GopMysbl 1 HA3BAHUA HEKOTOPBIX OCHOBAHUI:

NaOH — ruapokcua HaTpusd;

Mg(OH)y — ruapoxkcuj Mar{Hus;

CuOH — ruagpoxcupa menn(l);

Cu(OH), — ruagporcux menmu(Il).

XuMuueckue CBOMCTBA OCHOBAHMH. BoJHBIE pPACTBOPHI IeJ0Yedl MBLIKHE HA
OIYyIb, Pas3benaiT KoMKy, TKaHb, M3MEHAIOT OKpacKy wuHAuKaropoB. O6Iiiue cBOi
CcTBa IeJiouell CBA3aHBI C HAJIUYMEM B MX cocraBe ruapoxcorpymnn OH. Hepacrtso-
pPHMBIe OCHOBAHHMS 3THMHM CBOIlCTBAMH He 00J1azaloT.

1. Bzaumodeiicmeue ¢ kKucaiomamu ¢ ob6pasoéaruem cojeil. B aTy peaknuio BCTy
MaT BCE OCHOBAHHUA: W IMEJIOYM, W HEPACTBOPUMBIE THAPOKCHUALI METAJJIOB.
Pearnusa Mexay MIENOYBI0 M KHUCJIOTONW HA3BIBAETCH pearknued HeWTPATH3AIHH:

Ba(OH), + 2HNO; = Ba(NO3)s + 2H,0
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B npobupky Hanente 1—2 mn pactsopa WENoYU U HECKOLKO Kanenb deHondTanemHa. Yto
Habnopaete? 3arem nobasbTe B NpobUpky pacTBOp KMCNOThI A0 NonHoro obecuseynBaHns
copgepxunmoro. O6bsicHuTe pesynbtar HabsoaeHuin. 3anuwmnTe ypaBHeHne peakuumn,

2. Bzaumodeiicmeue kucaom ¢ HepacmeopuMblmMil OCHOB8AHUAMU IIpOTeKaeT aHa-

JIOTHYHO:
Fe(OH), + 2HCI = FeCl + 2H,0
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Mony4nTte HepacTBopuMbIA rnapokcua meau(ll) peakuneir obmeHa. [Ana atoro B npobupky
¢ 1 mn pactBopa cynbata megu(ll) HaneinTe 2 mn pacTeopa WEno4n. Yto HabnopaeTte?
K nonyyeHHoMy ocagky Ao6aBbTe CONSHYIO WAW CepPHYI0 KWUCMOTY A0 MOMHOro ero pac -
TBOpeHus. O6bsAicHUTE peaynbraThl HabNIOAEHWA, 3anuMnTe ypasHEHUs peakuui,




3. Baaumodeiicmeue ¢ kuciomublmu okcudamu. ITO CBOMCTBO XapakKTepHO IJdA
menoueii. C HUM BB HMO3SHAKOMUJIMCH IIPH PACCMOTPEHHH OKCHIOB. HamoMHMM:

Ca(OH), + COy = CaCO5l + H,0

4. Bzaumodeiiemeue ¢ pacmeopumvitmu conamu. Illogaunasaerca obiieMy HIpaBuIy
IPOTEeKAHUA peakiluil MexJy pPacTBOPAMH BelleCTB — B pPe3yJbTaTe eé JOJIKHbI 06
pa3oBaTbCA OcCajJOK HJH a3, HallpuMep:

CuSO; + 2KOH = Cu(OH)! + K580,
NH4Cl + NaOH = NaCl + NH3T + Hy0

5. Pasnoxcerue Hepacmeopumblx OCHOBAHUIL. HPH HarpesaiMM HepacTBOPHMBIE
OCHOBaHHA pasjararnTcd Ha COOTBETCTBYI’OII[HZE;I OKCHJO MeTaJjia M BOIOV:

Cu(0OH)3 = CuO + Hy0
Fe(OH), = FeO + H 0
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Mony4ute HepacTBOpuMbIA runapokcun meau(ll) peakuwein obmena. Ons atoro B npo-

6upky ¢ 1 mn pacTtBopa cynbdara mean(ll) nobasste 2 Mn pacTeopa wWénoyn. Mpobupky

c ocagkom ruapokcuaa meau(ll) 3akpenuTe B Aepxatene wnuv nanke wrarvsa W Harpem -
Te. Yto HabniopaeTe? 3anuunTe ypaBHEHWE peakuuu.

Tlonyuenne ocuoBamuii. B 1abopaTopHBIX YCIOBUAX IIEJI0YM MOYKHO IMOJYIUTH
83aumodeiicmeuem memannosg 1A- unu ITA-zpynn (Hawunasa ¢ Ca) uau ux oxkcudos
¢ 6odoiL:

2Na + 2H50 = 2NaOH + HpT
BaO + HyO = Ba(OH),

HepacrBopumbie OCHOBaHWA NONYYAIOT peakuyueil odmena mexndy pacmeopamu
WENOYU U CONU COOTMEEMCMEYIULe20 Memarid:

2KOH + FeCly = Fe(OH)3l + 2KCI

OcHoeaHua. Knaccudwukaums v Ha3BaHUA OcHOBaHui. O00wme xumunye-
CKkue CBOWCTBA OCHOBaHWW: B3aMMOLAEMNCTBUE C KMCNOTaMW, KUCNOTHbIMMU
okcupgamum u conamMmu. PasnoxeHue HepacTBOpUMbIX ocHoeBaHui. lMNonyue -
HUEe OCHOBaHMN

MNpoeepbTe CBOU 3HAHUSA

1. DanTte onpegeneHne OCHOBaHWIA, Npennoxute knaccudukauumio no AsyM npuaHakam
n cnocob obpasoBaHWUs Ha3BaAHWA.

2. Nepeyncnute xMMUYECKWE CBOWCTBA LLENOYEN, yKaxuTe yCnoBus NpoTekaHwus peak -
LW,

3. CpaBHWUTE CBOICTBA LUENOYein M HepacTBOPUMbIX OCHOBAHWIA.
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4. 3anuwnTe ypaBHEHWA peakuuid, C NoOMOLLBIO KOTOPbIX MOXHO OCYLWECTBUTL CReaylo-
uipe npeepauweHus:

Li — Li,0 — LIOH — Li,CO3 — CO,

5. K 120 mn Boabl pobaBunu 48 r pacTBOopa rMopokcuaa HaTpus ¢ MacCoBOW Oonei
weénoun 25 %. Hailpute maccoBylo O0N0 WENOYW B NONYH4EHHOM pPacTBOpE.

6. Hampute maccy ocapka, Beinaswero npu pobasnedun k 160 r 2 %-Horo pactBopa
cynbdara meau(ll) Heobxopumoro konuyectea pacTeopa rugpokcupaa Hatpusi. Kakoe
KONMYEeCTBO BeLLecTBa rMapokcuaa HaTtpus BCTYNWNO B peakuuio?

>

Ucnonb3yinTe JOMNOAHUTENbHYI0O MHPOpMAaLUIO

7. MNopgroToBbTe cOOOLIEHWE O MONYYEHWW, CBOWMCTBAxX W MPUMEHEHUW OOHOW W3 enKnX
Lwieno4en.

§ 25. KUCIOTHI,
NX KIACCUDPUKAIIUA
N XUMHNYECKHUE CBOMCTBA

BcnomHuTe HasBaHusA HU3YYHEHHbIX KHUCNOT, UX COCTaB M KJ'laCCHqDHKaLIH]'O. Kakas
4HacTb MOJIEKY/T KUC/NOT onpegenser Ux OGI.IJ,HE XMMUYECKHe cBoMcTea?

IToBTOopuM ompenenerune. KUCIOTEI — 9TO CIOKHBIE BEI[eCTBA, MOJEKYJBEI KOTO-
PBIX COCTOAT M3 ATOMOB BOJOpPOJAa M KHCJIOTHOI'O OCTATKA.
Paccmorpum ob6iuit criocod ob6pasoBaHMs HA3BAHUN KHUCJIOT.

BBCKHCJIO]JO,[‘[HHE KHCJOTBI: HeMeTaJlJI-0-BOJ0pPOoaAHaAA KHCJIOTA

HCl — xJaopoBogopoaHas KHCJI0Ta
HsS — cepoBomopoamas KueaoTa

Kucaoponcomep:xaiiue KHCIOTHI: HeMeTaJI-ucm(n)-aa KHCI0Ta

HNO, — azorucrasa KuciIoTa HNO; — aszorHas kuciora

Knacendurkanua wkuciaor. Kiraccumpuraipmda KHUCJIOT MO PasJUYHBIM [IPHU3HAKAM
npuBejgeHa B rabaune 11.

XuMHYecKHe cBoiicTBa Kucexor. Kucawlii BKyc, OelcTBHe Ha HWHIWKATOPHI,
B3aMMOJIEMCTBHE C METaJJIaMH, OCHOBHBEIMM OKCHAAMM, OCHOBAHHMAMH H COJAMH —
BCe OTH CBOUCTBA HABIAKTCA obmmMu ans gKweaor. OO6mMe CcBOMCTBA KHCIOT
OnpenegioTcaA HAJIUYUEM B COCTABE UX MOJIEKYJ ATOMOB BOAOPOIA.




Knacendpurannsa kucior

Tabnuua 11

Mpuznaku knaccudpukauuu

Fpynnel kKucnor

Mpumepsl

1. Hannume kucnopopa

Kucnopogacopepkatue

H,S0, HNO;, H3PO,

BECKHCHDPOAHI:IE

H,S, HCI

2. OcHoBHOCTb (4MC/IO aTOMOB
BOJOpOAa B Mosiekyne, crnocobHbix
3amewarbca Ha mertann)

OpHoocHOBHbIE

HCI, HNO;

[ByxocHOBHbIE

H,S, H,S0;, H,COj;

TpéxocHOBHbIE

H3PO,

3. PacteopumocTb

PacteBopumbie

H 2804, HN03, HBr

HepacTteopumbie H,Si04
4. Jlety4ecTb Netyuune HCI, H,S
Henetyuue H,S0O 4 H,Si04

5. CrabunbHocTb

CrabunbHble

H,S0, H3POy, HCI

HecrabunbHbie H,CO 3, HySO3, H,SiO;

1. Bszaumodeicmeue memannosé ¢ pacmeopamu wruciom. Hanpumep, Kak BBl
InmoMHHUTE, BB&HMO)IE]?[CTBHEM COJIAHON KHCJIOTHI C IMHKOM IIOJIYYarmT BOOOPOM:

Zn + 2HCI = ZnCl, + Hyl

BazauMopgeiicTBHe KHCIOT C MeTa/llJlaMHA IIPOHUCXOAHUT IPH COOJNIOJeHHHM pAmxa ye
JIOBH:

e MeTall JOJI3KeH HAXOAUTHLCA JieBee BOAOpoAa B 0cobOM pALY, KOTOPBIA HAa-
3bIBAETCA PANOM AKTHBHOCTH METAJIOB (2JEKTPOXMMHUUYECKHM PAJAOM HAIpAMKeHMIT
MEeTAI0B):

Li, K, Ca, Na, Mg, Fe, Mn, Cr, Zn, Fe, Sn, Pb, Hy Cu, Hg, Ag, Au

* B pe3yJjbTaTe peaKIIMH JOJXHA OﬁpaGOBaTBCH pacTBOpHMasa COJb, TaK KaK
B IIPOTHBHOM CJydUae OHa IIOKPOeT MeTaJlJl IJIEHKOH W JOCTYII KHUCJIOTHI K IIOBEPX
HOCTH MeTaJljla IIPpeKpaTHuTCcHd;

e mo-ocobomy, He obpasysa BOIOpoja, B3aMMOAEMCTBYIOT C MeTaJLJIAMH KOHILEH-
TpHpOBaHHAaA cepHasd KHC/I0Ta M a3oTHad KHCJIoTa 10001t HKOHIIeHTpalnM.
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B oaHy npobupky onyctuTe rpaHyny UuWHKa, B APYryld — Kyco4Yek meaw v nobasbte
no 2—3 mn consHoW kucnoTel. Yto Habnopnaete? O6bAcHUTE peaynbrar HabnoaeHus.
3anuwmnTe ypaBHEHWs peakuui.

2. Bzaumodeiiecmaue Kucaiom ¢ okcudamu Memanaos BaM yike 3HAKOMO 110 TeMe
«OrcugBI» :
CuO + 2HNO3z = Cu(NO3); + Hy0

CuO + Hy80, = CuSO, + H,0




3. Bszaumodeucmeue KucJaom ¢ OCHOBAHUAMU BaM 3HakoMmo 1o teme «OcHoBa-
HUA»
NaOH + HNOg = NaNO3 + Hy0

CU.(OH)2 + H2804 = CU.SO4 + ZHzo

4. Bzaumodeiicmeue xucaom ¢ conaamu. C consaMu KHCIOTHI B3ANMOAEHCTBYIOT,
ecjii B pe3yabTarTe peakiiuu odpasyercs OCAJOK WM Ta3, HATIPUMED:

BaCl, + H,SO, = BaSO,l + 2HCI
NagCO3 + 2HNO3 = 2NaNO; + Hp0 + COy T
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B npobupky c pactBopom kapboHaTta Hatpusa (1 mn) nobasbTe Takoih e 06bEM CONnaHoN
kucnotel. 410 Habniopaete?

B npobupky ¢ consHoW KMcnoToill Ao6aBbTe HECKONLKO Kanesnb pacTBopa HUTpaTa cepe -
Bpa. Yto HabnopaeTe? 3anuKMTe ypaBHEHWA peakuui.

HO.‘I‘IY'IGHHE Kucaor. 1. BECRHCHOPO,EHHE KHCJIOTBL noJqyyarnm cuHmesom us npo-
cmulx gewecme ¢ nocaedyruwum pacmeoperuem 600opodHozo coeduHeHus & sode,
HalpuMep:

H; + Cl; = 2HCI

Kucnopoacoaep:kaiiyue KUCIOTHI NOAYYAIOM 63AUM0O0CUCMEUEM KUCIOMHOZ0 OK
cuda ¢ 8odoil:

SO3 + H,0 = H,S0,
2. Peaﬁ:uueﬁ, obmeHa noayuanm KUCJAO0MmMbL U3 UX conell ebtmecHeHuem boaee
CUJbHBIMU KUucJOomamu, HallpuMep:
Ca3(P04)2 + 3H2804 = 303.804 I 21‘131-')04

B mocienneM ciydae KHCJIOTY OTAEJNAIOT OT MaJOPACTBOPUMOrO cyjb(dara Kajib-
nuA (PUILTPOBAHMEM HJIM OTCTAMBAHUEM.

-~

Kucnotel. Knaccudwukaumsa wm HazsauHma kucnot. O0Owme xumuyeckue
CBOWCTBA KUC/IOT: B3aUMOOENCTBME C MeTaniaMu, UX OKCugamm, rmapok -
cugamm M conamMu. YcCnoBua npoTeKkaHUs peakuuid KMcnoT ¢ metannamu
M conamun. Mony4eHue Kucnort

| TpoBepbTe CBOU 3HAHUS

1. JanTe onpegeneHne KUCNOT, UCXOOA M3 WUX COCTaBsa.

2. Npueegute knaccudukaumio H,SO 4(pasb.) n HanuMTe ypasHeHWe peakuuu eé nony-
YyeHus.

3. Kak obpasyloTcs HasBaHWs KUCNOT?

4. Kaknumn obuwimmn ceoncteammn obnanarT KMCNOoTbi?

5. Kakue ycnoBua Heobxooumo cobniogaTe ANdA NpoTekaHusa peakuuii KUCNoT ¢ MeTan -
namv 1 conamm?
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6. Mcxopa 13 npuaHakoB knaccudpukaLMy KUMCNoT, OanTe MoMHY XapakTepucTuky asoT-
HOW M POCPOPHON KNCNOT.

7. 3anuwnTe ypaBHEeHWs peakuWid, C NMOMOLLBIO KOTOPbIX MOXHO OCYLWECTBUTL CReayl -
e npespaweHns:

ChL — HCI — NaCl — AgClI

8. Ha nonuyto HehiTpanuzaumio 110 r pacTtBopa cepHoi kucnioTtel notpebosanock 80 r

10%-Horo pacTteopa rugpokcupa HaTpwsa. PaccymtailTe MaccoBylO A0M0 KWUCMAOTbl B UG -
XOAHOM pacTeOpe.

9. BeiBegute opmMyny KWUCNIOTbI, €Ccn U3BECTHO, 4TO B eé cocTae BxoasT 2,13 % Booo -
poaa, 29,79 % asota n 68,08 % kncnopopaa.

10. K 980 mn 40 %-+Horo pactBopa CepHoW KMcnoTel (nnotHocTe 1,3 r/mn) pobasunn

120 mn Bogbl. Hanpute maccoByio 00N KMCNOTbl B MONYYEHHOM pacTBOpe.

11. C kakMmun 13 nepevyncneHHbIx BelwecTs ByaeT pearupoBaTtb CONAHAS KUCNoTa: asor,

KENneso, OKcwui, KanbLMs, CepHas KUMCNoTa, MApPoKcua, anioMuHus, cynbdat Hatpus, HU -
Tpat cepebpa? Hanuwwute ypaBHEHWS BO3MOXHbLIX peakuuii.

5 J

Ucnone3yinte AONONHUTENBHYIO UHPOpMaLUUIO

12. MNopgroToBbTe coobleHne O NMonyyYeHMn, CBOMCTBax W NMPUMEHEeHUW OAHOK W3 KWCNOoT.
AprymeHTupyinte BblGop KWCNOTbI.

§ 26. couan,

NX KIIACCUDPUKAILINA
U XUMMWNYECKUE CBONMCTBA

BcnomHuTe peakuuu Mexxay BELLeCTBaMM pasHbiX KacCoB, B pe3y/ibTaTeé KOTO-
pbix obpasyiotcs conu. Kak knaccuduuupyloT 3TW BellecTsa, Kak obpasyrorcs
MX Ha3BaHWA WM KakMMW oBLWMMMK CBOWCTBaMW OHW obBnapatoT?

Hamomaum ompegeneHmne. Cojim — CJIOMKHBIE BEIIECTBa, COCTOANIAE W3 ATOMOB
MeTaajla U KHCJIOTHOTO OCTATKA.

ITo ompeaesieHHe COJIeH CHOpaBeJJWBO TOJBKO HAJA CPeJHHX WMJIH HOPMAaJbLHBIX
COJIeH.

ObparuMcesa K KilacCH(QIUKALIMH COJIEH.

Kaaccuduxkanua coaeit. B mavane XIX B. mMBeACKHN XUMHK n. . Bepuenuyc
cHOpPMYJIHPOBAJ OIpeJleJIeHNe COJeH KaK TPOAYKTOB PeaKI[Hil KUCJIOT ¢ OCHOBAHH-
AMM WA COeJHHEeHHIi, NOoJy4YeHHBIX 3aMelleHHeM AaTOMOB BOJOPOJa B KHCIOTEe

Ha MeTaya. Ilo aToMy NPHU3HAKY pPas/IAYaloT COJIM CPedHue, KUcCable W OCHOBHbLE
(Tabmx. 12).




Tabnuua 12
Knacenduranusa cosei

lpynna XapakrepucTuka Mpumepoi
CpegHue wnu MNpoaykTbl NONHOrO 3amelleHWsi aTOMOB BO - NaCl, CaCO3, K,SiO,,
HopMasnbHble [opoda B KWC/oTe Ha MeTann Ba(NO3),, NH,CI
Kucnbie MpoayKkTbl HENONHOro 3aMelleHWs aToMOB NaHCO;, Ca(H,P0y,

BOJOpOda B KMCNOTE Ha MeTann

OcHOéBHbIe MpoaykTbl HENOMHOrO 3aMelueHMs TMOPOKCO- (CuOH),C0O5, ZnOHCI
rpynn B OCHOBaHWM Ha KWUC/NOTHBIH OCTaTOK

O6muii crioco® oOpasoBaHUsA HA3BAHHUI COJIEH:

Ha3BaHHe HasBaHHe MeTaJia BaJIeHTHOCTBb
KHCJIOTHOIO + B POAMTEJIEHOM o MeTaJsa,
ocTaTKa nmagexe eCcJIi OHa IlepeMeHHasdA

HasBanusa cpegHuMX coJseil mansl B Tabuaume 13.

Tabruuya 13
HexoTopsie HeopraHuuyecKHe KHCIOTHI M HMX CpeJIHHe COJH
Hasnakive ®opmyna Haseauue ®opmyna
CUCHOTSS KHUC/IOTHOrO KWCNOTHOTO M Ha3BaHHWe
ocTaTka ocTaTka (npumep)
AzoTucTtas —NO, Hutput KNO,
Hutput Kanus
A3soTHasn —NO3 Hutpar AI(NO3)3
Hutpar antomMuHms
XnopoeogopoaHas —ClI Xnopua FeCly
(consiHas) Xnopug xenesza(lll)
CepHucTas >303 Cynbchut K ;S04
Cynbchut Kanus
CepHas >s0, Cynbdpar CuS0O,

Cynbdhar megm(ll)

CeposogopogHas >s Cynbdpun FeS

Cynbchup enesa(ll)
MochopHas =PO, Mocdpar Caz(POy) 2

®occpar Kanbuus
YronbHas ~C0; Kap6oHnat CaCO;

Kap6oHnat kanbuus

Kpemuuesas >3]03 Cunukar Na,SiO4
Cunukar Hatpus




Pacreopumocts cojieil B Boje IpuBeleHa B Tabauiie pacrBopumoctu: P — pac-
TBopuMEle, II — HepacTBOopHMEIe, M — MaJOpacTBOPHUMEIE.

Jisa pemreHusi BOMpoca O PACTBOPUMOCTH COJIEH MOMKHO DPYKOBOACTBOBATHCH CJIe
AVIOIIeN ImaMATKON:

1) pacTBOpMMEI B BOjle BCe COJIM HATPMA M KalWsdA, a TaKyKe BCe HUTPATHI;

2) HepacTBOpuMBI Bce (pocdhaThl, KapbOHATHI, CHIUKATEI U CYIb(MUAbl (HCKJIHOUYE
HUE COCTABIAIOT COENUHEHUS HATPUA, KATUA U AaMMOHUA);

3) pacTBOpUMBI Bce XJOpuibl, 3a uckaioueHnem AgCl (mepacrBopum) m PbC)
(mamopacTBOpHM);

4) pacTBopuUMEBI GOJBIIUHCTBO cyib(paToB, kpoMme cyiab(hara bapusa BaSQ (me-
pactBopuM), cyuabsdara ceuHna(ll) PbSQ; (mepacrBopum), cynbdara rkambnua CaS0Oy
(mamopacrBopuM), cyiab(ara cepedpa AgSO, (MamopacTBOpHM).
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O3HaKOMLTECH C KOJSIEKUWEN BbiaaHHbIX BaM 00pasuos conen. 3anuwunte ux $hopmyIibl,

oxapakTepuayite ¢Gu3nYeckMe CBOWCTBA, B TOM 4YMC/ie W PacTBOPUMOCTL B Boge. Pac -
cuMTaiTe OTHOCMTENLHYIO MONEKYNAPHYI0 Maccy OOHOW W3 BblAaHHbIX BaM conew. Pac-

cuMTaiiTe MaccoBble 0NN 3NEMEHTOB AJ/1S 3TOW Xe COMu.

XuMHUecKHe CBOWMCTBa coJieii. BaamMopgeidcTBHe coJiell ¢ KHCJOTaAMH W IIMeJjoua-
MU y3Ke OBLJIO pACCMOTPEHO B IpeAbIAyIIux mnaparpadax.

1. Bzaumodeiicmaue ¢ memanaamu (1abopaToOpHBIH OOBIT 25).

Taxoe B3aumojgelicTBHe NPOHUCXOAWUT IPH COOJIIONEHHUH pALa YCIOBHM:

e METAJJI JOJIKeH HAXOAUTHCHA B PAAY HANPAMKEHWUH JieBee METaJljla COJIH;

* B peayJbTaTe peaKIWH NOOJKHaA 00pas3oBaThbCcA pacTBOPHMMAA COJIb, TAK Kak
B OPOTHBHOM CJIydyae OHA OCANET Ha MeTaJJ W JOCTYI pacTBOpa K MeTaJlJIy IIpe-
KpPaTHTCA;

e JIJIA OTHUX peaKNuili He peKOMeHJYeTCs HCIIOJb-
30BATh IIEJIOYHBIE M IMEJIOYHO3EeMeJbHBIe MeTaJlJIbI,
TAaK KaK OHM AKTHBHO B3aHMOJEHCTBYIOT C BOMOIi.
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Haneiite B npobupky 1—2 mn pactBopa cynbdara
meau(ll) 1u onycTute B HEro CTallbHYKD KHOMKY WK
ckpenky. Yto Habnopaete?

VYpaBHeHHe BBINOJHEHHOW peaknmu (puc. 67):

Fe + CuSO4 = FeSO4 + Cu

Emé ogue npuMep — peaklids 3aMeIeHHs cepe
6pa mezpio: Puc. 67. BuiTecHeHue meam

XenesoMm M3 pactsopa
Cu + 2AgNO3 = Cu(NOg); + 2Ag cynedara meau(ll)




2. Bzaumodeiuicmeue ¢ pacmeopamu Opyzux coqeii. IIpu3HaKoM TaKOW peariuu
ABJIAETCA BBINAJeHWEe OcajgKa.
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B Tpu npobupku ¢ pacteopamu xjopuaa, ¢ocdarta u moguaa Hatpus nobaeBbTe Mo He-
CKONbKY Kanenb pacTBopa HwuTpata cepebpa. YTo Habniopgaete? 3anviuvte ypasBHEHWs
peakuun.

Ilpu npoBefleHUH SKCIEPUMEHTA 10 HOKA3ATEeNbCTBY COCTABA COJIM OIIpeeseHHe
MeTajaia M KHCIOTHOTO OCTaTKa, OOPasyoIIWX 9Ty COJIb, HPOBOJHUTCA C IIOMOIIBIO
KadyecTBEHHBIX peaxiuii. Ilpm »5ToM B pOJIHM peareHTOB UYACTO BBICTYIAIOT
apyrue coaw. Hampumep, 4ToOBI JOKAasaTh COCTAB XJopHuiaa Oapud, He0o0X0AUMO
TIPOBECTH KAYeCTBEHHYIO PeaKIuio Ha MOH Oapusa ¢ pacTBOpPOM cyiab(ara HATPHUA
¥ KAYecTBEHHYIO PeaKIUI0 HA MOH XJIOPAa C pacTBOPOM HHUTpara cepebpa:

BaClz -+ Na2804 = BaSO4~L + 2NaCl
BaCly + 2AgNO; = Ba(NO3); + 2AgClL
Cnoco6s1 nonyuenus coneii. Paccmorpenue crnoco6oB NMoJayueHUA cosell o3BOJIAeT
IIOBTOPHTL CBOMCTBA BEIeCTB OCHOBHBLIX KJIACCOB HEOPraHWYECKHX COeIHHEeHHIT,

AKIEeHTUPYsA BHUMAaHWe Ha TeX CBOMCTBaX, B Pe3yJbTaTe KOTOPBIX 00pasyloTCs COJH.
1. B3aumodeiicmaue xuciom ¢ Memaniamii:

Zn + 2HCI = ZnCly + H,T

2. Bzaumodeiicmeue kucaom ¢ oKcudamu MemaJsnos:
CuO + HyS04 = CuS0O4 + H50
ZnO + 2HNOg3 = Zn(NO3)s + H30
3. Bzaumodeiicmeue Kucaom ¢ zudpoxcudamu memasnos:
NaOH + HCIl = NaCl + HyO
Al(OH); + 3HNO3 = AI(NO3)3 + 3Hy0
4. Bzaumodeiicmeue Kuciom ¢ CONAMU:
BaCl, + HyS04 = BaSO,l + 2HCI
5. Baaumodeiicmaue uwienoveil ¢ KUCAOMHbIMU OKCUDAMU:
Ca(OH); + COy = CaCOzl + H,0
6. Bzaumodeiicmeue uwenoueil ¢ ConAMU:
2NaOH + CuSO; = NayS0,; + Cu(OH)yl
. Bzaumodeiicmeue coneii ¢ memaniamu:
CuS0O4 + Fe = FeSO4 + Cu
8. Bzaumodeiicmeue coneil ¢ OpyzuMu CONAMU:

CaCls + NayCOz = CaCO3l + 2NaCl

Il




9. Bszaumodeiicmaeue 0CHOBHbLX OKCUO08 ¢ KUCAOMHBIMU:
MgO + SO3 = MgS0y4
10. Bzaumodeiicmeue memania ¢ HEMemaaiom:
Fe + S = FeS

Conu. Knaccudwmkauua v Ha3BaHua conei. PacTRopuMoOCTb conei B Boae.
O6wume xMMuU4eckue CBOMWCTBa CONeil: B3auMogeWcTBue C KUCnoTamwu,
weno4yamu, mMetansniaMmu, conaMu. YCNOBUS NPOTEKAHUs peakuui ¢ me -
Tannamm v conamu. CnocoGbl nony4yeHus conewu

/

MNMpoBepbTe CBOU 3HAHUSA

1. JaiTe onpepeneHne conen, NCxXoAs W3 cocTaBa 3TUxX coeguHeHuin. nsa kakux conein

3T0 onpeneneHwe cnpasenineo?

2. Kak knaccudpuumpytot connu? Kakosbl pasnuyns mexay OCHOBHLIMWU W KWUCAbIMW CO -
namn? B 4ém umx cxoncteo?

3. OxapakTepw3yiiTe pacTBOpPUMOCTb CONeiln B BoOAE.

4. N3 npegnoxeHHoro nepe4yHs Buibepute dopmynsl conei: NIiCl 5, LiOH, POCIlg SiH,,
Pb(NOg),, Fey(SO4)5, SCl,; CaSO 4, Bag(PO,),, CuSO,, Sn(NOg3), — 1 panTe nx Hassa-
HUA. YKaxuTe, KakMe U3 HUX PacTBOPWMbI, ManopacTBOPWMbI MW HEPACTBOPMMbI B BOAE.

5. 3anuwnTe ypaBHeHUs NATW peaxkuunid, C NOMOLLbIO KOTOPbIX MOXHO MONMy4nTb cynboar
LMHKA.

6. 3anuwunTe ypaBHEHMS peakumid, C NOMOLLbLID KOTOPbIX MOXHO OCYWECTBUTb Cneaylo -
e npespaleHns:

C —» CO, — MgCO3 - MgO — Mg(NO3), — Mg(OH), — MgO

7. Kakas macca rugpokapboHara HaTpus (paspbixnuTens Tecta) notpebyetca gns nony -
yeHns 9 n rasoB (H. y.), BKAOYas BOAsiHbIE Mapbl?

8. K 62,4 r 5%-Horo pacteopa xnopuga 6apua pobasunu nabblTok pacTeopa cynedara
HaTpusa. PaccuuTainTe Maccy BbinasBlUero ocajka.

9. HNocrtarouno nu 50 mn 10 %-Hoi congaHou kucnoTel (nnotHocTe 1,05 r/mn) gna non -
HOro pacTBOpeHus Kycovka mena (kapboHar kanbumsi) maccoil 5 r?

(

o

Ucnone3ynte AONONHUTENbHYIO UHPOPMAaLUIO

10. MoparotosbTe coobligHMe Ha Temy «3HayYyeHMe coflbl B HAPOAHOM X039WCTBE W UCTO-
puAa COOOBOro Npowv3BoOCcTBa».




§ 27. rEHETUYECKAS
CBSI3b MEXJIY KJIACCAMU
HEOPTAHUYECKHNX COEAMHEHUI

O6pasoBaHWe XMMHUYECKWX BELeCTB — 3TO Pe3y/bTaT XMMUUYECKMX Peakuui.
KakumMu B3avMHbIMK NpeBpalleHUssMKU reHetudecku (oT rped. genesis — npo-

HCXOoXaeHue, BDSHHKHOBEHHE) CBA3aHbl pa3/iMdHble KiaccChbl BE!.IJ,ECTB?

Jlns oTBeTa Ha BOIPOC HYYKHO BCIIOMHHTBL KJIACCH()HKAIIAIO BEIECTB.

Ilo ameMeHTHOMY COCTaBY BCe BeIlecTBa AEJATCS Ha JABa THNA: MPOCThIe, COCTOA-
e M3 aTOMOB OJHOTO XMMHUYECKOr0o 2JIEMEeHTa, M CJI0MKHBIE, COCTOAIINEe M3 aTOMOB
ABYX W 0oJiee XMMHUYECKHX BJIEMEHTOB.

IIpocThie BelecTBa AedsaTCA Ha TpU Kjacca (tabma. 14).

Tabnuua 14

IIpocTeie BemecTsa

Knacc

XuMHyecKHe 3neMeHTh,
o6paay|ou.|ue BellecTBa Knacca

OcobeHHoCTH cocTaBa
W CBOMCTB BellecTB Knacca

MeTtannbi

IA-rpynna — weno4Hble MeTannbl;
[IA-rpynna — Be, Mg u wenouHo-
3eMenbHble Metannbl; Al;

metannel B-rpynn; naHTaHoWpgbl

M aKTMHOWADbI

Teépable (Kpome pTyTH) C Me-

TannuMyeckum ONeckoM, KOBKHWe,

nnacTtu4Hblie, Tenno- K 3NEeKTpO -
npPoBOAHbIE

Hemetannbl

H, B, C, Si, N, P, As;
VIA-rpynna — xanbKoreHbl
(kpome Po);

VIIA-rpynna — ranoreHbl

CnocobHbl K annoTponuu
(kpome H, N u ranoreHos).
CocrosiT:

— un3 monekyn (Hp, Op u O3,
N,, ranorenbl, Py, Sg);

— M3 atomoB (annoTponHble
mMoaudpuKkaLumMn yrnepona,
KpemHusa, bopa, MbilbsAKa)

BnaropogHbie
rasbl

VIllA-rpynna

CoCTOAT M3 OThenbHbIX aTOMOB.
B xuMHuyeckhe cBA3M BCTynawT
peako. OnAa He n Ne coeguHenui
He nosyYyeHo

CrnosxHBIE BEIIecTBa TOJKe NeJAT Ha TPH KJacca, Kam/Iblid M3 KOTOPBIX ITOApas-
neinseTcsa Ha moakJgaccel (cxema 4).
BemlecTBa pasaMUYHBIX THIIOB M KJIACCOB, KaK BBl MOTJIM YOeJUTBLCS, CBA3aHBI
MeXKay co00il B3aMMHBIMH TIpeBPalleHUuAMMH.
T'eHeTHuecKoll HA3bIBAeTCH CBA3bL MEXKIY BellleCTBAMM PA3JIMYHBIX KJACCOB, CBHA-
3aHHBIX Me:KJy co00il B3amMOIpeBpalleHuAMM.




Cxema 4
CnoxHble BelwecTea

BuHapHele coeguHeHns Maopokevas! Conun
BopopoaHsie coegmHeHms Kucnopoa- | OcHosanus: | |CpegHue: | Kucnbie: | OcHOBHbIE:
coaepxatume NaOH, Na,CO;, | NaHSO,, ZnOHCI
Bopopoprbie | Jleryuue KMCNOTHI: KOH, CaSO, |Ca(HCO,),
coeguHeHun | BOAOPOAHbLIE HNOa.Hapo.s. Ba{OH),
MEeTaNNoB | coeavHeHus H,S0,
(rmapuaobl): | HEMETannoe:
NaH, CaH, HCI, NH;
Y
Okcuapi
Coneobpasyioume Heconeobpasyioume
OcCHOBHbIE: KucnotHele: _
Na,O, CaO, FeO| SO,, P,0s, Si0, | NO, CO, N0, SiO

HCXO,Z[.‘FI H3 HJI&CCH(I)KK&IIHH IIPpOCTBIX BelllecTB, MOHO BBIJEJHTH JOBa BHIA
TeHETHYECKHX PAOOB: TeHeTHYeCKHe PAABI MeTaJIJIOB B IeHeTHYeCKHe pPAJbI HeMe-
TaJaJao0B.

FeHeTU4YecKUn psig MeTanna oTpaxaeT B3aMMOCBSI3b BELECTB pPasHbIX Kiac-
COB, 06paaOBaHHbIX OOHUM WU TEM Xe XMMWYECKMM 3NIeMEeHTOM-MeTasiniom.

Hampumep, reHeTmdecKHil pAx MeTasia, KOTOPOMY COOTBETCTBYET IIEJIOUb:

1 2 3
Li — Liy0 — LiOH — LiySOy4

Taxkue samucy HA3BIBAIOT IENOYKOIl HpeBpallleHUIl WIH MePexXol0oB, U UX MOXKHO
KOHKPEeTH3HPOBaTh YPaBHEHHAMH DPeaKIHi: CKOJLKO CTPEJOK B IIEII0OYKEe ITpeBpa
IeHWl, CTOJBKO U ypaBHeHHU#. Tem He MeHee B HalIeM cJjydae IIPOAYKT BTOPOTO
nepexofa BOBMOKHO HOJYYWATH ABYMs CIOCOOaMM: B3BaMMOAEHCTBHEM OKCHIA JIMTHSA
¢ BOAOIl (peaKkmusA cOoeJMHEHWA) W B3aUMOJEHCTBHEM JHTHA C BOJAOH (peakimsa 3a-
memlenus, 4). IlpegcraBieHHYI0 HENOYKY MOYKHO JOIOJHHUTE €INé OJHON CBA3bIO:

1 2 3
I_|.i —» Liy0 —» LiOH —> Li,SO,
4 A

Tpernii mepexof (0T IIETOYN K COJH) MOYXKHO OCYIIECTBHTH, HCHOJBL3YSA pPa3JaHd-
Hble peareHTbl. Cyasdar autusa obpasyeTca IpU B3aUMOAEHCTBUU THAPOKCHAA JIH-
™ad 1 ¢ okcuaom cepbl(VI), 1 ¢ cepHOM KHCJIOTOIH, U C COJIBIO, HATPUMEpP cyab(aTrom
mean(ID).

(Banuwume ypasHeHus npedroHeHHbLX PeaKyuil.)




HpHBE,E[éM EIILé OIHWMH HNpHMep reHeTHYeCKOI'o pAjga MeTajlja, KOTOPOMY COOTBeT-
CTBYEeT HepacTBOpPHMOe OCHOBaHHEe:

Cu — CuO — CuSO4 — Cu(OH); —» CuO — Cu

3anuiuure YpaBHEeHHA peal(uuﬁ, C NOMOLLbIO KOTOPbIX MOXHO OCYLULECTBHUTb 3TH
npeepalleHus. BO3MO)KHO, Bbl CyMeeTe npen/ioXuTb [AOMNOJIHUTENIbHbIE CBA3W
WK BapHaHTbl I'lpeBanJ,eHHﬁ YKa3aHHbIX BeLLeCTB.

NaGopaTopHbi onbIT 27

~

C NoMOLUbLIO TUresIbHbIX LWWIMLOB UKW NUHLEeTA HarpeniTe Ha niameHu CnupToBKW MeaHYIo
NNacTUHY WM KYCOK TOJICTOW MefHoW npoeonokwn, Yto Habniopaete?

Ob6pa3oBaBLIMACA YEPHLIA HANET cockobnuTe Ha JIMCT Bymarv 1 nepeceinste B npobup -
ky. Mpuneiite B He& 2 mMn pacteopa CEPHON KWCNOTbl U HarpernTe CoAepXuUMoe C [o-
MOLLBID aepxatensa ona npobupok. Yto Habniopaete?

K nonyyeHHomy pactBopy Ao6aBbTe HECKONBbKO Kanesb pactBopa wéno4yu, Yto Habnwo -
baete?

CocTaBbTe COOTBETCTBYIOLUME YPaBHEHUA peakuuii.

leHeTnyeckuin psap HemeTanna oTpaxaeT B3aMMOCBA3b BELUECTB pPasHbIX
KNnaccos, OﬁpaSOBaHHbIX ogHuUM 1N TEM Xe XMMWYeCKMM 3ieMeHTOM-HemeTan -
nom.

IIpuBeséM mpuMep reHeTHYECKOrO pAfa HeMeTasla:
P — P05 —» HzPO4, —» AgsPOy

(Banuwume ypaeneHus peaxuyuil npespaweHuil 8euLecma.)

Bosee monHo MHOrooOpaswe reHETHYECKHX CBA3€Hd MeKAy KJaccaMH HeopraHH-
YeCcKHMX COeJMHEeHHMH oTpaxkaer cxema 9o. Ilpoamanusupyiite eé, m BamM Oymer Jerde
BBEIIIOJTHATE 3ajlaHuA maparpada.

Cxema 5

OcHoBaHue Kucnota
OCHOBHBI I B KucnoTHbliA
oKkena oKcua

} 1

Metann

Hemetann




Knaccudwukauma npoctbix Bewecte. Knaccudpukaums cnoXxHbix BeLLECTB.
leHeTuyeckas cBaA3b. NeHeTUYeckuin pag metanna. NeHeTuyeckuii pag He -
MeTanna

5

NpoBepbTe CBOU 3HAHUA

1. Kak knaccudpuumpyiot npoctele BewecTtea? Kak knaccuduumpyioT cnoxHble Belle-
cTea? HasoBuTe NpU3HaKM reHeTU4yeckoro psaa.

MpumeHuTe CBOU 3HAHUA

2. 3anuwwuTte YpaBHeHWA peaKIJ,HlT’I, C NOMOLLBID KOTOPLIX MOXHO OCYLLEeCTBUTL cnenyto-
wue npeepauieHns:

3. B cxeme npespatleHuii X Xy X3
802 —> SOS — H§04 - Na§04

BewecTsamn X4, Xo U X3 AABJIAOTCA COOTBETCTBEHHO!

1) 02 H20‘, NaOH

2) NOz, H2, NaCl

3) 05 HO, Ny

4) O 5 Hs, NHgz- HyO

3anuinTe ypaBHeHWA peakuuid, COOTBETCTBYIOLLMX NPUBEAEHHON LLenoYke NpespaLLeHnii.
4. B uenoyke npespaLleHnia

Ca — X; — Ca(OH), —» X5, — Ca0 — X5 — AgCl

BewecTsamn X4, X, U X5 ABSIAIOTCA COOTBETCTBEHHO!

1) CaO, CaCO g, CaCl,

2) CaS0O,, CaCOg, CaCl,

3) CaO, CaS0O 4, CaCl,

4) Ca0, Ca(HCO,), CaCO4

3anuwunte ypaBHeHUs peakuwid, COOTBETCTBYIOLMX MPUBEAEHHON Lenoyke npespa-
LUEHWIA.

5. Hanpute maccy ocagka, koTopbii BeinagaeT npu cnueadmn 807 r 20 %-Horo pacteopa
HuTpata ceuHUa(ll) c pacTBopom, cogepXawmm mnabbITOK noguna kKanvs.

6. Kakne na nepeyvcrieHHbIx BELLEeCTs B3auMOAENCTBYIOT C CONAHOM KMCNOTON: MarHwui,
okcun, menu(ll), rmppokewa mean(ll), mens, HUTpPaT marHua, ruapokcnn xenesa(lll), ok -
cup, kpemuua(lV), HuTpaT cepebpa, cynsdun xenesza(ll)? 3anuwunte ypaBHEHUA BO3MOX-
HbIX peakumuid.

7. Kakne 13 nepevymcreHHblx BEUIECTB B3aUMOOENCTBYIOT C MMAPOKCUAOM HATPUA: OKCW
yrnepoga(lV), rmgpokcun kansuma, okcwg meau(ll), nutpat megu(ll), xnopwa aMmmoHuA,
KpeMHUeBas KucnoTa, cynbdar kanva? 3anuwmte ypaBHEHWS BO3MOXHBIX peakuuid, Ha -
30BUTE MPOAYKTLI PeakLuuii.

9

Ucnone3yinte AONONHUTENBHYIO UHPOPMAaLUIO

8. MNpennoxure CBOK KNacCUPUKALMID XUMUYECKMX BELLeCTB WM IeHeTU4ecKOW CBA3U
MeXay Knaccamu HeopraHwyeckux CoeduHEHUNA.




IlpakTuuyeckass padora 7

PEINEHUE SKCIIEPUMEHTAJIBHBIX 3AJIAY 11O TEME
«OCHOBHBIE KJIACCBI HEOPTAHUYECKUX COEJIMHEHUMN»

0' Kakue 3ajayd MOXXHO pelaTb C MOMOLbIO XHMWYecKoro 3KCHBPHM8HT37

1. Peaxnuu o6mena. C moMoOIbI0 BBIAAHHBIX PACTBODOB-PEAKTHUBOB (TUAPOKCHT
HaTpudA, cepHasa KHCJ0Ta, a3oTHasd Kucjaora, cyiabdar menu(ll), ¢penondranenn) npe
BeIHUTE BO3MOJKHBIE PEAKINH. SANWIINTEe YPABHEHUSA pPeaKI[uid.

2. llonyuenne coeguHenuii. C OOMONIBIO BBIJAHHBIX PACTBOPOB-PEAKTHUBOB
(ruppokcuy; HaTpudA, xXjgopupg 6apusa, cynabdar menn(Il), comsHas Kuciora) U TBEP-
[BIX BellecTB (Keaes30, KapboHAT HATPHA) HOJYUYHUTE YeThIPE COJMH W HEPACTBOPHMOE
OCHOBaHMe, OAHY KHCIOTY M OJWH METAJI. SalUIlNTe YpPaBHEHWUSA peaxIlui.

3. Upenrndpmranua Kucaorhl. MCmoab3ysa HEOOXOAWMMEBIE PeaKTHBLI, MPOBEIHTE
peakIuy, IIOATBEPIKAAIONINEe KadeCTBeHHBIH COCTAB CEPHOH KHCJIOTHI. SaluIIndTe
VPaBHEHUA peakIHii.

4. Upentuduranusa ocuoBanuda. Mcmons3ya HeoOX0oIuMbIe PEAKTABEI, ITPOBEANATE
peaknuu, MOATBEPXKAAIOI[e KAYeCTBeHHBIH COCTAB IHAPOKCHIA KAJbI[UfA, BLIZAHHO-
ro BaM B BHJe M3BECTKOBOI BOJLI. 3alHUIINTe YpPaBHEHUA NPOBEAEHHBIX pPeaKIIHii.

5. Upenrudnranusa conei. Mcenonbsys HeoOXOAHMMbIe PeaKTHBEI, IIPOBEIATE pe-
aKIA¥, TOATBEPIKAAIOIINEe KadeCTBeHHBII COCTAB:

a) xJjopuaa dapus;

0) cyabdara Maraus.

3anuinuTe YypaBHEHUS peaxkiuii.




BbIBO/IbI K IJIABE III
«OCHOBHBIE KJIACCBI
HEOPTAHUYECKUX COEJIMHEHUN»

1. Bce BeinecTBa menATcsA Ha IpocThbie (MeTasIbl, HEeMeTaJlJibl 1 0Ja-
rOpoJHBIE Ta3bl) U CJOKHBbIe (OMHApHBIE COENUHEHWUA, B TOM 4YHCJIE OK-
cUJbl — KHCJIOTHBIE, OCHOBHBIE W HeC0Jieo0pasymolnue; MUAPOKCHILI —
KHCJIOpOoJcoiepKalliie KMUCJIOThl U OCHOBAHUSA; COJIM — CpeJHUNe, KUCJbIe
M OCHOBHBIE).

2. XuMnudyecKne CBOHCTBA KHCJOT:

1) KuciaoTa + OCHOBaAaHME — COJb + BOJA;
(peakmma obmena)

2) KHCJIOTa + OKCHO MeTaJljia — COJIb + BOJAa,;
(peaxkmua obmeHa)

3) KHCJIoTa + MeTalJl — COJb + BOJOPO;
(peakuusa 3aMelleHUA )

4) KHCJIOTa + COJIb — HOBad KHCJIOTa + HOBasl COJib.
(peakmma obmeHa)

3. XuMHUUeCcKHUe CBOMCTBA OCHOBAHMM:
1) ocHOBaHHe +KHCIOTAa — COJIb +BOJa;
(peaxkuus obmeHa)

2) mIeysoub + OKCHJ HeMeTaJjla — COJb + BOJA;
( peaknua obmeHa)

3) miéysoys + COJIb — HOBOE OCHOBaHUE + HOBAs COJb.
( peakua obdmeHa)

4. XuMHu4YeCcKHe CBOMCTBA OKCHIOB:
1) oHOBHBIA OKCHJ + KHCJIOTA — COJb + BOJA;
(peakuusa obmeHa)

2) KHCJOTHBIA OKCHJ + IIEJOYbL — COJIb + BOJA;
(peaknmua obGmeHa )

3) KHCJOTHBIA OKCHJ + OCHOBHBIH OKCHJI — COJIb;
(peakumsA coegHHEHUA )
KHUCJOTHBIA WMJIH

4 - %
) OCHOBHBIN OKCHJ

+ BOJla — PACTBOPUMBIN THAPOKCHZ,.

(peakuma coeIMHEHUA)

5. XuMuuecKue CBOMCTBAa CPENHUX COJIEI:
1) conp + KHUcCJIOTa — HOBad COJIb + HOBadA KHCJIOTA;
(peaknua obmeHa )

2) coub + mE€I04b — HOBadA COJb + HOBOE OCHOBAHUE;
(peakmus obmeHa )




3) coab, + COJIb, — COJIb, + COJIb,;
(peaxma obmeHA: B peakIIMK BCTYIAIOT JBE COJIH,
B pesysbTaTe IOJYy4YalTcd JBe HOBBIE COJH )
4) COJIb + MeTaJlJI — HOoBadA COJIb + HOBBLIA MeTaJa.
(peaKnmmsA 3aMeIIeHnA )

6. CrocoObBI IMONydYeHUSA COJIeH:

1) Meraysi+ KHCJIOTA = COJIb + BOJOPOJ;
(peakuusa 3aMel]eHM )

2) OCHOBHBINI OKCHJ + KHCJIOTAa = COJIb + BOAA;
(pearknusa obmena)

3) TUAPOKCH MeTaJljia + KHCJI0Ta = COJIb + BOJA,
(peakuua obmena)

4) KHCJIOTa + COJIb = HOBas COJIb + HOBasg KHUCJIOTA,
(peakuusa obmena )

5) IIeJoYb + KHUCJIOTHBIM OKCHJ = COJIb + BOJAA;
(peakuusa obmena)

6) 1mesoub + COJb = HOBAfA COJIb + HOBOE OCHOBaHUE;
(peakmusa obmeHa)

7) coaw + MeTaslJl = HOBas COJIb + HOBBIM MeTaJ;
(peakiusa 3aMeIleHud )

8) conb, + COJIBb, = COJb, + COJIb,;
(peaxnua obmeHa)

9) OCHOBHBII OKCHJ + KHCJIOTHBIA OKCHJI = COJIE;
(peaknmua coeTMHEHUA)

10) merayy1 + HeMeTaJJ = COJb.
(peaxknoua coeMHEHHA )

7. T'eHeTnYyecKO#l Has3bIBAETCH CBA3L MEJXKJY BeIleCTBAMHU Pa3IUUHBIX
KJIaccoB, O0ObeAMHEHHBIMH MeXKJY co00il B3amMOIIpeBpAIleHUAMM.




IEPHOJHYECKHH 34KOH
H INEPHOJHYECKAS
CHCTEMA XHMHYECKHX
SIIEMEHTOB

. H. MEH/IEJIEEBA.
CTPOEHHUE ATOMA



§ 28. ECTECTBEHHBIE
CEMENCTBA XUMMWYECKIX
BJIEMEHTOB. AM®@OTEPHOCTb

C npencrtaBuTeNnsiMM eCTECTBEHHbIX CEMEWCTB XMMMUUYECKMX 3NEMEHTOB Bbl YXKe
3HAKOMWIUCb HA NPOTSYKEHWU Kypca. ITO LLENOYHbIE W LLENIOYHO3EMENbHbIE Me-
Ta/Nbl, ranoreHbl U MHEpPTHble rasbl. Y1o o6beguHseT 3/1eMeHTbl B COOTBETCTBY-
jolure cemencrea?

Ilenounsie MeTaJIBI — 3TO 3dJeMeHThl [A-Tpynnbl nepuoguyYecKod TabInibl
II. U. MenpgeneeBa. VIX mpocThIe BEIeCTBA HPEACTABJAIOT coboil cepebpucTo-Geirbie
uau Oesible MEeTAJIbl, XOPOIIO IPOBOAMAIINAE TEILNIOTY U 3JNeKTPUUYECKUH TOK, MATKHE
(JIerKo pe)kyTcs HOYKOM), OYeHbh aKTHBHBIE (B3aMMOJAeHCTBYIOT ¢ KOMIIOHEHTAMH BO3
ayxa), a IoToMy UX XPaHAT [OJ cJloeM KepocuHa (IUTUE — [HOJ CJ0eM BalejinHa).
C yBenmuyeHMeM 3HAUEeHHUA OTHOCHUTEJBHONH aTOMHOH Macchl, KaK IIPaBHJO, INJIOTHOCTH
HX BO3pacTaeT OT JUTHA K Ie3WI0, a TeMIepaTrypa IJIaBJeHHns, HaobopoT, YMeHb
maercA. HaspaHue ceMeiCcTBY [Aalu IPOAYVKTHEI B3aMMONEHCTBHA 3THUX MeTaJJIOB
M WX OKCHIOB C BOLOM — MMIEJOYH, PACTBOPHMOCTH KOTOPBIX TaKKe 3aKOHOMEPHO
Boapacraer or LiOH x CsOH.

IllerouHO3eMebHBIE METAJJIBI — BTO 3JeMeHTHl IIA-Tpynmel IepHogHYecKOi
rabauner 1. 1. Menneneera, naunnaa ¢ Ca. IIpocTteie BemecTBa, 06pazoBaHHBIE 3TH
MH dJIeMeHTaMH, — JIETKHe MeTaJlIbl cepebpucro-bersoro (Ca, Ba), cBersno-:meénToro
(Sr) u Gemnoro (Ra) usera. OHM 3HAUMTENBHO TBEPI;KEe INENOYHBIX MeTAJJI0B. Jlerko
B3aMMOJIEMCTBYIOT € KHCJIOPOIOM BO3AyXa, II02TOMY, Kak M IIeJOYHBLIe MeTaJlJIb,
XPaAHATCA MOJ CJI0eM KepPOCHMHA WMJIKM B 3alasHHBIX cocygax. 'MAPOKCHUIbI HEJIOUHO
3eMeJIbHBIX MeTaJIJIOB TaKKe MpeJcTaBIAIT co00H IIEJToUYn W MOTYT OBITH ITOJIYUeHBI
B3aUMOJIeICTBUEM COOTBETCTBYIOIIUX METANJI0B U HUX OKCHIOB C BOJIOIL.

T'amorensr — ¢rop, xjop, 6pom, mox, acrar. UX mpocrble BemiecTBa COCTOAT U3
ABYXATOMHBIX MOJeKYI. [Togo6HO IMeJOYHBIM METALIaAM, KOTOPhIE SABJIAIOTCA CAMBIMN
AKTUBHBIMHU CpeIH MEeTaJJIOB, CeMEeHCTBO raJIoreHOB BKJIOUaeT B cebA caMble aKTHUB
HbIe HeMeTaJsTkl. CBOE HaszBaHWe STH 3JeMeHTHI MOJYUNJIH W3-3a CITOCOOHOCTH 006paso-
BBIBATH COJIM HpPU B3aummojeiicTBUU ¢ Merasiamu (ot Jar. halos — conb u genos —
npoucxo:kaerue). Tax, BceM M3BECTHYIO IIOBapPeHHYIO COJIb, Nian XJaopuz Hatpua NaCl,
MOYKHO paccMaTpUBATBH KAK IIPOJAYKT B3AUMOJENMCTBUA XJIOpA € HATPHEM.

Ilepsrie aBa ramoreHa ((prop M XJ0p) — BTO rasel: (PTOP — CBETIIO-KEJTOrO IIBe
Ta, XJ0p — JKENTOo-3esIéHOr0. BpoMm mpexacraBiser coboit 6YPYIO HUIKOCTL, 4 UOJ —
TEéMHO-Cephle KPHUCTAJIJIBI ¢ MeTaJJIMYecKUM OJecKoM.

HerpyaHo s3aMeTHTb, YTO ILJIOTHOCTh, TEMIepaTypa ILIABIEHHA H TeMIeparypa
KHUMEeHUA y TajJIorTeHOB BO3PACTAIOT C POCTOM OTHOCHUTeNBbHOII aromHO# Mmacchei. l[Ber
MPOCTBIX BEIIECTB CTAHOBHUTCA 0OJiee MHTEHCHUBHBIM.

HueprHsie rasei — 3710 saeMeHTsl VIIIA-rpynnel nepuoguueckoil TabimIib
. 1. Menneneesa. CBoé HasBaHME OHH IMOJYYNIHM M3-3a UPE3BBIYAWHO MaJOd XUMH
yecKoii akTuBHOCTHU. Jl0o CMX MOp HEMBBECTHBI COeIWHEHUsA renusd u HeoHa. Ocraib-
HbIe 3JIeMeHTHI 9TOM TPYHINBI 00pasyioT COeJHHEHHs B OCOOBIX YCJIOBHAX, IOITOMY




f0oJjiee TOYHO cJeAyeT Ha3bIBATHL A9TO €CTECTBEHHOE CEeMEMCTBO 2JIEMEHTOB 0J1aropoj-
HeIMHA TazamMu. Oco0eHHOCTHI0 UX CYIIECTBOBAHHA B (DOPME HPOCTHIX BEIECTB ABJIA-
I0TCA OTJeJbHBbIE ATOMBI, 4 HE MOJIEKYJIBI.

IlepBble MONBITKM KJAacCH(MHUKAIMM XHMHYECKHX 3JIeMeHToB. MBI paccMoTpenn
eCTeCTBEHHBIE CEeMeWCTBAa OTHAENBHBIX T'DYII 3JEeMEeHTOB. A KakK KiaacCu(@UIIMPOBATH
BCe XHMUYECKHE 3JIeMEHThI?

. . Bepuennyc paszeiusa Bce BIeMEHTHI Ha ABa KJIACCA — MeTAJIbI I HeMe
TAJJBl HA OCHOBE PA3JNUMili B CBOHCTBAX OOPA30OBAHHBIX MMHU MPOCTHIX U CJIOIKHBIX
BemlecTB. Tak, MeTanjIaM COOTBETCTBYIOT OCHOBHBIE OKCHABI M OCHOBAHHA, a HeEMe-
TalIaM — KHCJIOTHBIEe OKCHABI M KHCIOTBHI. Tak Kak KJIAccOB OBIIO TOMBKO IBA,
OHHM BKJIIOYAIH 3HAYHUTENLHO OTJAMYAIINUEecA APYr OT Apyra ajaeMeHThl. Hammnuue
0COOBIX, JABOWMCTBEHHBIX CBOWMCTB OKCHAOB M THIPOKCHIOB YV HEKOTOPBIX METAJJIOB
IIPOTHUBOPEYUJIO TIPEAJIOKeHHON Bepiienmycom Kiaccu(puKaimm.,

NaGopaTtopHbiii onbIiT 28

B nBe npobupku HanewTte npuMepHo no 1 Mn pacteBopa cynbdara anoMmubug. B kaxayio
npobupky noGaBnsaAnTe Mo KaraaMm pacTBOpP rMApokcuaa HaTtpus 00 nossneHus 6enoro
cTyaeHucToro ocagka. Ocagok kakoro BeLecTsa Bbl MONy4nnn?

B oaHy npobupky nobaskTe CONAHYIO KUCNOTY, a B APYrylo — u3BbITOK pacTtBopa LWE -
no4n. Yro Habniopaete?

PaccmoTprM XmMHUUYeCKHe peaKIUH, IIPOTEKAalOIHe IIPH BBIIIOJHEHHH 3TOT0 DKC-
IepAMeHTa.

Ilpn pobaBieHUM IIEIOYM K PACTBOPY COJM AMIOMHHHSA BBIIAAaeT OCAJ0K T'H
OPOKCHIA AJTIOMUHHNA:

Aly(SO4); + 6NaOH = 2A1(OH)l + 3NaySO0y,

Ocaflok ruApoKCcHIA AaJIOMUHHA HcYe3aeT NpH J00aBIeHUH COJMAHOW KHCIOTHI,
TaK KaK pearupyer ¢ Hed KaK HepaCTBOPUMOE OCHOBAHUE:

Al(OH); + 3HCI = AICl; + 3H,0

OmHako ocafoK I'HAPOKCHAA AJIOMHHNA PACTBOPAETCA W IIPH J00ABJIEHUHW K HEMY
pacteopa Iénoun. B uém ke NPHUYMHA TAKOr0 HEOOBIYHOTO IIOBEJIEHUS 3TOTO CO
enunenusn? OrasbiBaeTcsd, B [JAaHHOH pPEAKIUU THAPOKCHU] AJTIOMHHUSA pPEArupyer
co IENouYbl0 ¢ obDpasoBaHMEM COJH M BOABLI, T. e. BeAéT cebA MojmoOHO KHCIOTe:
Al(OH); = H3AlO3. CnenoBaTesibHO, ypaBHEHHE DEAKIIUM MOXKHO 3allcaTh TaK:

H3Al0; + 3NaOH = NasAlO3 + 3H,0
Bosiee TOUHO 9Ta XMMHUYECKasi PEAKI[Usi OIUCHLIBAETCA yPaBHEHUEM

Al(OH)3 + NaOH = Na[Al(OH), |
TeTParuipoKCcoaJIiOMAHAT
HATpUA

Cosb, KoTOpas obpasyeTcsa TpPH 3TOM, HEODBIUHASA: ¢ METAJJIOM B HEH CBA3AH
CJIOJKHBIH OCTATOK, KOTOPBLIH B (hopMyJe 3aKJI4YEH B KpBagpaTHble cKobrkm. Coan
TAKOI0 THIIA HA3LIBAIOT KOMILJIEKCHBIMH.




Takum o6pazom, B 3aBUCHMOCTH OT HPUPOJAbI peareHTa TUAPOKCH] AJIOMHUHUA
MPOABIAET CBOMCTBA KAaK OCHOBAHHWA, TaK W KHCJOTHI. TaKkMe I’IAPOKCHALI HA3BIBAIOT
aMm(doTepHBEIMH.

AmM@OTEPHOCTb — 3TO CBOWCTBO BELLECTB MPOSIBAATL KUCNOTHLIE WU OCHOBHLIE
CBOWCTBA B 3aBUCUMOCTM OT NMPUpPOoAbl BTOPOro peareHTa, NpUHUMaioLlero y4a -
CTne B peakuunn.

AHaJIOTUYHO TPOABIAAET XUMHUYECKYIO [BOHCTBEHHOCTh U OKCHJ amoMuHusa. [Ipu
B3aUMOJENCTBUM ¢ KHUCJIOTAMHM OH BeleT cebd KaK OCHOBHBIN OKCHUIL:

Al,03 + 6HCI = 2AICl; + 3H,0

Ilpu B3auMomeilcTBUU C KOHIEHTPUPOBAHHBLIM PACTBOPOM IMEIOYM OKCHJ ATIOMNA
HHUS TPOABISAET CBOMCTBA KHCJIOTHOTO OKCHAA, 00pasyd cOlb — TeTParuIpoKCOasio-
MHAHAT IeJOYHOTO MeTaJsa:

Aly03 + 2NaOH + 3H30 = 2Na[Al(OH)]

AmdoTepHBII XapakTep MPOABISIOT TAKKe OKCHABI U THAPOKCHABI OepUIIusd —
BeO u Be(OH)y, nuaka — ZnO u Zn(OH), xpoma(Ill) — CryO3 u Cr(OH) u ox-
CHABLI APYrux MetasioB ¢ BajdeHTHoctsio II, IIT m IV.

Ecnm xuMudecKUil a/ieMeHT-MeTasJ IIPOABJIAeT IIePeMEeHHYI0 BaJleHTHOCTE, €TI0 OK
CHJ M THAPOKCHJ[ C HUBIIEeHl BAJEHTHOCTHIO Yallle BCEro MPOSABJAIT OCHOBHBIE CBOII-

CTBa, C BbICIIEed — KHCJIOTHBIE, a ¢ OpoMe:kyTouHoir — amborepHble (cxema 6).
Cxema 6
Cr ]
I , J 1

Cro Cr203 I CrOs3

OCHOBHBIIN AmdoTepHbIn KncnoTHbIn
okeng, xpoma(ll) okeug xpoma(lll) okcua xpoma(Vvl)
Cr(OH), Cr(OH)s - H2CrO4
Mippokcua xpoma(ll), Mippokcua xpoma(lll), M;Bé"" ngnma
OCHOBaHue aMdOoTEepPHLIA MMAOPOKC 2vl2
foios e | [IByxpomoBasi kucnoTta

Bce am@oTepHbIle THIPOKCHALI HEPACTBOPHMBI B Boze. IlomyuarmT uUX TOZ0OHO
TOMY, KaK BBl MOJYYa/lIl THAPOKCH] AJIOMHUHHA, — peakluelli oOMeHa MeyKAy pac-
TBOPOM COJIM METAJJIa W IEJ0YH, HalpuMmep:

ZnCl, + 2KOH = Zn(OH)! + 2KCI

II1énour HeOOXOAMMO HPHJINBATL HEOONLIIMMH MOPIHAMHK, MOCKOJILKY B €€ H3
ObITKe oOpasyromiuiica ocaJok aM@OTepHOro IdJpoKCHAa PACTBOPHUTCH.

Ilpn marpeBaHmMM aM(poTepHBIe THJIPOKCHABI pasjiaraloTcAd Ha OKCHJI MeTaJlja
U BOJAY, HAIpPUMep: P
Zn(OH)y = ZnO + Hy0




Weno4yHble metamnbl. LLlenoyHosemensHble metannbl. MAanoreHsl. Bnaro-
pogHbie (UMHepTHble) rasbl. AMdpoTepHOCTb. AMQOTEepHbie OKCUAbl U MN-
Apokcuabl. KomnnekcHbie conum J

1. Kakne oblume CBOWCTBa NeXxaT B OCHOBE 00LEOWHEHWA METamNNoB B FPynmny LIEenoy-
HbIX? Kakve 3akoHOMepHOCTW HabnioaalTcs B 3TOW rpynne ¢ pocTOM OTHOCWMTENLHOM
aToMHO maccel meTtanna?

2. Kakue obwue cBoicTBa nexaT B OCHOBe obbeanHeHuss MeTannoB B rpynny uwienody
Ho3eMenbHbIX? Kakne 3akoHOMepHOCTWM Habnio[aloTca B 3TOW rpynne ¢ poCTOM OTHOCU-
TeNbHOW aroOMHO Maccbl meTtanna?

3. Kakwe obwime cBOWCTBA Nnexar B OCHOBE 00bedMHEeHUs 3NeMeHTOB B rpynmny ranore
HOB? Kakwe 3akOHOMepHOCTWM HabGnopalTcH B 3TOW rpymnne ¢ POCTOM OTHOCUTENbLHOWN
aTOMHOW Macckl ranorexHa?

4. Kakve obLlipe cBOWCTBa nexar B OCHOBe OObeAWHEeHWs SNeMEeHTOB B Ipyrny MHepT-
Hbix rasos? [Moyemy 3Ty rpynny npaswibHee HasbiBaTbk GnaropofHbiMu razamu? Kakue
3akoHOMepHOCTW HabnaalTcs B rpynne ¢ PpocTOM OTHOCUTESIbHOI aTOMHOIW MaccChl?
5. Y10 Takoe amdpoTepHocTs? [puBeguTte nNpumepsl aMmpOTEPHLIX OKCUO0B U MMOPOKCU -
[OB. 3anuuTe ypaBHEHWS XMMWYECKWX peakuuii, WNioCTPUPYIoLLMe CBOWCTBA oKcwuaa
M rmopokcuaa BoiBpaHHOro BaMu anemeHTa.

]

6. Hanuwwnte dopmynbl BbICLLUMX OKCWAOB (T. €. OKCWAO0B, B KOTOPbLIX 3/IEMEHT NPOsBNaeT
CBOIO BbICLUYIO BaNeHTHOCTb) M COOTBETCTBYIOLUMX UM MMAPOKCUA0E CNeaylowmx xumMmuie -
CKMUX 3NeMeHTOB: HaTpWiA, MarHun, anioMUHWIA, a3oT, cepa, yrnepon. YKaxuTe xapakrep
KaX[O0ro BellecTsa, NOATBEPAMTE €ro ypaBHEHWAMW COOTBETCTBYIOLWMX pPeakuuni.

7. 3anuunte ypaBHEHUS XMMUWYECKUX peakumili Mmexay BellecTBamu:

a) oKcupa, CTPOHUMA W BOAA;

6) okcun mapradua(Vil) v Boaa;

B) ruapokcun kanusa n cynbdar megu(ll);

r) rMgpokcua uvHKa WU cepHasli KMcnoTa;

0) rMopokcua, UMHKa WU rugpokcua, HaTpuys.

8. ObpasyeTtca nu ocagok npw gobasneHun 50 r 2 %-Horo pacTBopa cynbdara UWHKa
K 40 r 8 %-Horo pacteopa rugpokcupaa kanua? OTBeT NOATBEPAUTE pacyETamu.

9. MaccoBas [ons mMapradua B OCHOBHOM okcuae pasHa 77,46 %, a B KUCNOTHOM —
49,55 %. Onpepnenute dopmynbl OKCWUAOB.

Y J

Boipa3uTe CBOE MHEHue

10. AprymeHTMpyATE CBOIO TO4KY 3peHus Ha nopaaok AobasneHws peareHToB Apyr
K Opyry npu nonyd4eHunn amdpoTepHoro rugpokcuaa B xone nabopatopHoro oneita 28,
KOTOPbI Bbl NMPOBOAWAN HA YpPOKe. YTo Mpou3onagT, ecnm uameHuTb nopsaok nobasne -
HUA PEeakTWUBOB: K PAcTBOPY LWENo4u (rmapokcuaa Hatpus) nobaeBndaTb No Kannam pac-
TBOP conuv (cynbdara anomMuHnsg)?




S 29. OTKPBITUE
HEPUOJNYECKOTO 3AKOHA
JI. I. MEHJIEJIEEBBIM

Bosbmute 20 KapTouek, Ha KOTOPbIX 3anucaHbl CUMMBOJIbI NEPBbIX ABafuUaTHU
XUMUYECKUX 3nemMeHTOB [lepuofguyeckoil CUCTEMbI C yKa3aHWEM OTHOCHTESIb-
HOW aTOMHOMW Maccbl, XapakTepa MPOCTOro BellecTBa (MeTanna WAKW HemeTanna)
M hopMy/ibl BbICLIMX OKCMAA W rMApoKcMaa (OCHOBaHMSA, KWUCIIOPOACOAEpKa-
Ler KUCNOoTbl MK amcoTepHoro ruapokcupa). Pacnonoxure KapTouku B OfAWH
ropu3oHTaNbHbIM PAL B NOpsAKe BO3pPacTaHUMA OTHOCWUTENIbHOM aTOMHOM Mac-
Cbl 3/IEMEHTOB W NpoOaHanu3upyute ero. B oTnnuMe oT MOHOTOHHO BO3pacTa-
foLLLe aTOMHOM MaccCbl, CBOWCTBA 3/IEMEHTOB B MOJIY4EHHOM PsAYy M3MEHSIOTCA
nepuMoanyeckd. Pacnonioute KapTOuKW 3/1EMEHTOB CO CXOAHbIMW CBOMCTBaMM
apyr nog apyrom. lNouemy kaptouku «Kanuin» u «AproH» HapylialoT nopspok
BO3pacTaHWsi OTHOCHTE/NIbHOW aTOMHOM Maccbl 3/1€EMEHTOB (Ka/iui MMeeT MeHb-
lwee 3HayeHWe OTHOCHTEIbHOW aTOMHOM MacCbl, YeM aproH)?

Ilepuoguueckuii 3axoH u Ilepuoau-
yecKas CHCTEMa XUMHYECKHX aJeMeH-
ToB JI. U. Menzeneera — BeH4ai-
mue OTKpeITHA KoHOa XIX B., oCHOBa
COBpPEMEHHOIl XHMMHW, JHHAMHYHOE
U pasBuBamineecsa ydeHme. OHHM oTpa-
JKAOT ABJEHUSA, PEANTbHO CYIIEeCTBYIO-

IE ‘E'E' E' e B IIpHMpoae, M II03TOMY HHEKOrJa

He MOTepAT CBOEro 3HAYEeHHd.

E E IE[ @ OTRpBITI‘Ie Hepno;mqe(:l{oro 3aKoOHa

u IlepumoanyeckKoll cucTeMbI OBLIO TTOIF

7 B rOTOBJIEHO BCEM XOJOM WCTODHH pas-
L | BUTUA XWMHH, OZHAKO MHorpeboBasach
? ; ? ? E ? ? reauansHocTh MeHzeneeBa, ero gap
e —— HAYYHOTO MpPeABUIEeHUA, UTOOBI 3TH 3&
Na||Mg| | Al || Si E s|lal KOHOMEPHOCTH OBIIN c(hOPMYJIHPOBAHBI
| [ [— - - u rpadUYecKd MPEJCTABJIEHBI B BUJe
K||[ca||@||Ti E Cr||{Mn IEHE TabINIHI.

e —— 1L B ocHOBY cBoeil paboThl IO KJac
Cul|zn||®D||®D IE Se || Br cupUKanul XHUMHUYECKUX DJIeMeHTOB

J MeH,[EEJIEEB IIOJIOHMNJI OBa OCHOBHBIX
H TTOCTOAHHBIX NPH3HAKA XHMHUYECKHX

Puc. 68. Tak poxpganack Tabnuua XMMWYECKWX 9JIEMEHTOB! BeJHYHMHY HMX O0MHOCW
anemexToB . U. Mengeneesa menbHoOl AamoMHOIU MACCLL U C80ULCMBd
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obpaszosaHublx umu ewecme. OH BhIIHCaJ Ha KapTOYKM BCE H3BECTHLIE CBefie-
HASL 00 OTKPBITBIX W H3YUEHHBIX B TO BpeMs 63 XUMHUECKHX DJJIEMEHTAX W WX CO-
eIUHeHUAX.

PacriososkuB Bce XMMHWYECKHe 2JIEMEHTHI B IIOPSAJKEe BO3pacTaHWs HX OTHOCH
TEJBbHBIX ATOMHBIX Macc (paHbile 3Ty BEeIUUYWHY HA3BIBAIW ATOMHBIMH BECAMH),
J. 1. MenugeneeB 3amMeTHJI, YTO B TAKOU MOCJIEJOBATEJIbHOCTH HMMEIOTCA YYACTKH,
B KOTOPBIX CBOHCTBa 2JIEMEHTOB W 00pasOBAHHBIX MMH BEIIeCTB M3MEHSIOTCH CXOH
HbBIM 0OpasoMm.

PaccMOTpUM 2TH 3aKOHOMEPHOCTH, HCIIOJL3YS COBPEeMeHHBIe TEPMUHEI.

1. Mera/uimuyecKkMe CBOMCTBA IPOCTLIX BEIIECTB, HamboJiee SPKO BBIPAMKEHHBIE
y IMEeJOYHBIX METAJJIOB, OCJHafeBalT W CMEHAKTCH HEMETALIHYECKHMH, KOTOpbIe
HauboJiee APKO BhIPaXKeHbl Y I'aJIOTeHOB.

2. BaneHTHOCTB 2JIeMeHTOB B BeICIIHX oxkcuaax Boapactaet ot I go VII (VIII Tons
KO AJIA OCMHA U PYTEeHUHA).

3. BaneHTHOCTE HEMETAJIJIOB B JEeTYYNX BOJAOPOAHBIX COeIMHEHMAX CHadajla BO3
pacraer, a 3arem ymeHbinaercs. Hanpumep, mis smementoB Il mepmoja:

111 IV 111 I I
BH; —» CH, —» NH3 — Hy,0 —» HF

4. OcHOBHBIE OKCHUJBLI 2JIEMEHTOB Hadaja [epHoja cMeHdAeT aM(OTEePHBIA OKCHI
U jJajlee — KHUCJIOTHBIE, CBOMCTBA KOTOPBIX yCcHIWBaloTcA. Hanmpumep:

Nas)O — MgO — Als03 —» SiOy — P30; — SO3 — Cly0y
OCHOBHBIE amM(OTepHBIH KHCIOTHBIE OKCHILL
OKCHIbI OKCH ]

5. T'mapoxcHabI-OCHOBAHUA Yepe3 aM(OTepHBIH I'MIPOKCH CMEHAIOTCA BCE Goiee
CHJIBHBIMM KHCJIOTaMM. Hanpumep:

NaOH — Mg(OH), —» AIl(OH); — H,Si0; — H3PO, — H,S0, — HCIO,

I1eJI04YE OCHOBaHHE aM(OTepHBIH caabast KHCJIOTa CHJIbHAA O4YeHb
IHAPOKCH KHCI0Ta cpeaHeit KHCJI0Ta CHIbHASA
CHJIBI KHUCI0Ta

Ha ocuoBamum amammusa sakoHomeprocrteirn [I. I. Mennenees chopmynupoBas
IlepuoaudyecKkuil 3aK0H, KOTOPLII B COBPEMEHHBLIX TEePMHMHAX 3BYUYHT Tak:

CeoricTB2 XMMUYECKUX 3MEMEHTOB U 06pEISOBaHHbIX MMWn BelleCTB HaxoOAaTcH
B NepUoOANYECKON 3aBUCUMOCTU OT UX OTHOCUTESNbHbIX aTOMHbIX Macc.

JuaéM poskeHHs MepuoAndecKod Tadbammel camraerca 1 mapra 1869 r.

3nauenue Ilepuogmuecxkoro 3axona. [lepumogmuecknit 3akon u I[lepmogmueckas
cucrema [I. 1. MenneneeBra ABAAT coboil Tpuymd poccUilcKOil XUMUUECKOH HAYKH.
Ilopymaitire camu, Belb BCe Yy4Y€HLIE, KOTOpPbie 3aHUMAJNUCH HOUCKOM €CTECTBEHHON
KIaccH(PpUKAIIMH XHMHYECKHX 2JIeMeHTOB, HAXOAWJINCH B PABHBIX YCIOBUAX, HME
JW ONHM W Te Ke HayJyHBIe IPeJIOCBIIKH AaA 0000mennsa. [Touemy ke HH OJHOMY
u3 HUX, Kpome MengeneeBa, He yIaloCch OTKpLITh Ilepuoanueckuii 3akon?
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OueBnHO, YTO OO'LEKTHUBHBIX HPEIIO-
CBLITOK (HAKOIJIEHHOTO (haKTOJOTHIEeCKO-
ro marepuasia, padbot npejllecTBeHHUKOB,
yJacTusa B che3[le XUMHKOB B I'. Kapicpya,
Ha KOTOPOM mobeauiau UIerd ATOMUCTUKH)
opr1o maso. IlorpeboBanca cyObeKTHB-
HBIH, JIMYHOCTHERINA (paxTop. 1. M. Mennae-
JieeB UMeJI SHIUKJIONeJUYecKue 3HAHUA,
yMmen o0000mare (akTbl W BBIJABHUIATH
HAa WX OCHOBe Tumore3dbl. CIpaBeqIUBEBI
caoa pycckoro xmmura JI. A. Yyrae-
Ba, cKasaHHble UM 0 Menpgeneese: «I'e-
HUAJBbHBI XWUMHWK, IIePBOKJACCHBIN (phu-
B3UK, ILIOJOTBOPHLII MccaegoBaTe b B 06-
JacTH THAPOAWHAMHWKHN, MeTeOpPOJIOTHH,
reoJIOTUH, B PA3JUYHBLIX OTAEJIAX XUMH-
YeCKOH TeXHOJOruu (B3phIBUATHIE Bellje-
cTBa, He(PTH, YUeHHe O TOILIMBE) H JIpPYy-
I'UX COIpPEeIeNIbHBIX ¢ XUMUell 1 (DPU3UKOoM
AUCHUIIJIMHAX, TJIVOOKMI 3HATOK XMUMH-
Omutpuin MeBanoeuy Menpgeneee (1834—1907). YeCKO# HPOMBINIJIEHHOCTH W IIPOMBIIII-
MopTpet pabotel U. E. PenvHa JIEHHOCTH Boo0OIIe, 0co0eHHO PpPYCCKOI,

OPUTHHANBHBIH MBIC/IUTEJb B o06JacTH
YUYEeHUsI O HApPOJAHOM XO3fANWCTBE, TOCYHAPCTBEHHBIA YM, KOTOPOMY, K COKAJEHUIO,
He CYKIeHO ObLIO CTaTh rOCYAapCTBEHHBIM YeJOBEKOM, HO KOTOPBIN BHUIEN U IIOHUMAJ
3amadyd U OyayuiHocTe Poccum sydliiie mpeacTaBUTeNIed Halled o()UIInaJIbHON BJIACTH...

On ymen ObITh (hugocodpoM B XUMHUHM, B (DU3MKe U JPYTIHUX OTPaACIAX eCTecTBO-
3HAHWS, KOTOPBIX €My IIPHUXOAMJIOCH KacaThbCs, M ecTecTBOHCILITaTesleM B IIpobJie
mMax ¢puirocopuH, TOIUTHIYECKON DKOHOMHH W COIMOJOTHHY .

Kax mnpusHanue 3aciyr pPYyCCKOro XHUMHUKA Iepel MHDPOBOIl HaAyKoll cjemnyer
ormMeTuThs ciaeayiomuin gaxr. B 1955 r. rpynna aMepuKaHCKHMX XHUMHKOB BO IJjia-
Be ¢ I'. Cuboprom mosmyumna HOBEIM, 101-ii, sneMeHT, KOTOpPOMY B YeCcTh BeJamdaii-
mero pycckoro xmMmuka MeHgeneeBa eIUHOAYIIHO IIPUCBOMJIA HA3BAHUE «MeH]e-
JIeBU » .

ITepuommueckuit 3akoH u Ilepmomuueckaa cucrema [l. 1. MeHnzneneeBa I103BO-
JIVIIH:

1) ycTaHOBUTH B3aMMHYIO CBA3L MEXKAY 2JIeMEHTaMH U 00beIWHHUThH HX IO CBOM
cTBaM;

2) paclioyoKHUTL 3JIeMEHTHI B €CTEeCTBeHHOM IIOCJIeJOBATEILHOCTH;

3) o0HApYKHUTL NEePpUOAMYHOCTHL, T. €. HOBTOPSAEMOCTb, OOIIMX CBOHCTB 2JIeMeH
TOB M UX COEIUHEHUN U O0BACHUTH IIPUYUHY 3TOTO;

4) MCIIpaBUTh M YTOYHHUTHL 3HAUYEHHS OTHOCHTEJILHBIX ATOMHBIX MacC HEKOTOPBIX
3JIEMEeHTOB;

5) MCOpaBUThE W YTOYHUTH BAJIEHTHOCTh HEKOTOPBIX JJIEMEHTOB;

6) nmpenckasaTh CYIIeCTBOBAHHE eIllé He OTKPBLITHIX 2JIEMEHTOB, ONHUCATHL MX CBOM
cTBa M YKasaTh IIYTH OTKPBLITHA.

Tpuymdom Ileprmoanueckoro sakoHa u IlepmognuecKkoil ccTeMBbI CTAJIO0 OTKPLITHE
TPEX IIpelcKasaHHBIX MeHje/eeBbIM 3JeMeHTOB — TaJlJInA, CKaHAWA W TepMaHHNA.




OTO IIO3BOJIAJIO OJHOMY W3 M3BECTHHIX (pMoco()OB Ha3BaTh OTKpPEITHE MeHeleeBBIM
IlepmogmyuecKkoro 3aKoHA HAYYHBIM HOJABATOM, ITOAOOHBIM HOABHIY acTpoHOMa Jle
Bepbe, MpeAcKas’aBlIero opouTy emnié HeusBecTHO muaHerbl Henryu. Ilowemy Tak
OMOIIMOHAJLHO XapaKTepPHU3yeTcd OTKPBITHE PYCCKOro XMMHMKa? 9TO CBA3AHO C OF
KpbITHeM niepBoro u3 npexackasanabix . U. MenngeneeBbiM ajieMeHTA Tajljiusg, cie-
aaHHEBIM (ppaHnysckum (pusnkom II. D. Jlekokom ge Byabonpanom. MeHnzenees, Ose-
CTHAIEe BJIAJEBINUN (PPAHIIY3CKUM SA3BIKOM, MPOYUATAT CTATHIO 00 OTKPBITHH TAJLIHA,
a sareM HAIUCAJ MHUCbMO, KOTOPOE aJpecOBaJl MepBOOTKPBIBATENI0 STOI0 3JIEeMEHTAa,
M He TOJBKO yKaszaJ Ha omubky ByaGogpaHa (TOT oIpefesiMJl HEBEPHO ILIOTHOCTH
rajuinsa), HO W HA3BaJ IMPUYUHLI 3TOH omrmOKM (oOpaser; rajaiamsa OLLIT HEJIOCTATOYHO
OUYHII[eH).

Bugsbeiii guaocod B. M. Keapor nucan: «MoxKHO IIpeAcTaBUTh IIepPBOHAYAIBHOE
M3yMJIEHUE, 4 BO3MOYKHO Jayke HeroJoBaHue JII000r0 CTPOroro XMMHUKa-aHAJIWTUKA,
ecar Obl OH moayuwmia nomoOHbIE coBer. Kak?! On B Ilapu:ke mep:XUT B pyKax HO
BOE€, OTKPBLITOE MM BeI[ecTBO, HUKOMY [OTO0JIe HeM3BeCTHOe, BHAWUT M 0CA3aeT ero,
M3MepseT W OIIpefiesiseT ero CBOMCTBA Ha aHAJHUTHYECKHX Becax, CJIOBOM, ABJIAETCHA
eIUHCTBEHHBIM B MHPE HCCIEAOBATEJIEeM, MMEIOI[HM [IeJ0 C 3THM BeIeCTBOM Kak
C peaJbHBIM TeimoMm. WM BAPYr KTo-To, HaxomdAmuiica B Poccum, HA pPACCTOSHUHU Thi
CcAYM KHUJIOMETPOB OT ero JabdopaTopHu, He BHIEBIIHI B Ijlada HU KPYIHMHKH HOBOTO
BeIllecTBA, COMHEBAETCA B TOM, XOPOIIO JH OHO OYHINEHO, W He CMYIAasch, BRICKA
3bIBAET CBOHM COBETHI, KAK 5TO CHEIaTh».

. 1. Mennenee okasayica npaB. ByaGoapaH BHAJ ero COBeTY M CcOOOIIMI Ha
yaHOMy Mupy: «fI gymaro, 94TO HeT HYIKABI HACTAMBATH HA HCKJJIOYNTEIHBHOH Bak-
HOCTH TEOPEeTHYECKUX BITJIANOB r-Ha MeHOeneeBa OTHOCHUTENBHO IJIOTHOCTH HOBOTO
pJIeMeHTa» .

ITeepckmit yuéHelit @. HunbcoH, oTKpeIBIIMi B 1879 r. ckammwii, npeackasan
HBI MeHze/eeBbIM Kak 5Kabop, HpHCIan eMy B HOJapOK HEMHOTO HOBOTO MeTaJia,
a "HeMmelnKH# yuéHwlii K. A. BuHKIep, OoTKpPBIBIINHA npejcKasaHHbIM MeHeneeBbIM
repMaHN# (9KACHUIWUIIUYM), BOCTOPIKEHHO MHCAJN: «..MEePHOJUUYHOCTL 2JIEMEHTOB TEeM
caMBIM yiKe He THIIoTe3a, OHa cTaja (paKToM, W XMMHWYECKOe WCCJIeJOBaHWe CHesiaso
TaKAM o0pasoM HOBBIA, HEMCYHCIMMO BayKHBIM IIar B IIAPCTBO IO3HAHUS».

B zaximouenme mpuseném ciaosa [[. 1. MengeneeBa M3 ero cTaTbH <«3aMeTKH
110 HOBOJY OTKPBITHA IajlIiA», B KOTOPOI OH aaéT coBeThbl Byaboapany: «9Ta cTaThd
IOKa3blBaeT KaK MOI0O HAYYHYIO CMeJIOCTh, TAK M MOIO yBepeHHocTh B Ilepmommue-
CKOM 3akoHe. Bcé onmpaspaioch. ITo MOE UMsA».

OtkpbiTe lMepuoauyeckoro 3akoHa M. WU. Menpgeneesbim. lNMepuoanye-
CKOe U3MEeHeHMe CBOWCTB 3/IeMEHTOB U 06pa30BaHHbLIX UMW NPOCTLIX Be-
wecrTe U coeauHeHnin. opmynupoeka MNMepuoauyeckoro 3akoHa. 3Hauve-
Hue lMepuoguyeckoro 3akoHa

1. Kakne npuaHakm Gbinn nonoxedsl . V. MeHpeneeBbiM B OCHOBY Knaccudpukaumm
XUMUHECKUX DNEeMEeHTOB?

2. Kak 6bin oTkpbIT MNepuoandecknii 3akoH? Mpueeante ero GopmMynvMpoBKY, UCNONb3ys
COBpeMeHHbIE TEPMUHBI.




3. Kak nameHsiloTCs B Nepvofe ¢ POCTOM OTHOCWMTENbHOW aTOMHOW MAacchl:
— MeTa/yIM4eckne CBOWCTBA;

— HEeMEeTa/VINYeckne CBOWCTBA,;

— BaJIEHTHOCTb 3NIEMEHTOB B BbICLUMX OKCUAAX;

— BaJIEHTHOCTb 3MIEMEHTOB B BbICLUMX MAPOKCUOAX;

— XxapakTep BbICLUMX rMApOKCUAoB?

3

4, Pacnonoxure anemeHTbl B rnopsake Bo3pacrtaHus Metanin4eckux CBOWCTR:
a) C, Li, Be; 6) Ga, B, Al; 8) ClI, Al, P; r) Mg, Si, S.
5. Pacnonoxute okcuabl B Nopsiake BO3pacTaHMs OCHOBHbIX CBOWCTB:
a) Najs0, Li»0O, Cry05; 6) MgO, Nas0O, Al, O3; B) MgO, CuQ, CaO.
6. Pacnonoxute rmapokcuasl B NMOpPsAKe BO3PACTaHWUA KWCOTHbLIX CBOWCTB:
L a) HNO3, H3BO3, Ho,COj5; 6) HCIO,, HSiOg, HaPO,.
g

MUcnonb3yiTe JONONHUTENbHYIO UHPOPpMaLUIO

7. HazBaHusa kakmx anemeHToB cBfidaHbl ¢ Poccuein n pycckumu? lMoarotoeste coobule-
HWe «Pycckoe Hadano B HasBaHUAX XMMWUYECKUX 3NIeMEHTOB».
8. MoprotoBsTe cooblueHne nNo Teme «Mctopus OTKpbITMA eprnoaryeckoro 3akoHa».

§ 30. OCHOBHBIE CBEAEHUSA
O CTPOEHUU ATOMA

B nepesope c rpedveckoro «atom» o3HayaeT «Hegenumbiii». CooTseTcTByeT nu
3TO AEWCTBUTENIbHOCTHU?

OTKpbITUA, CcOeJIaHHbIE HAYKOH B KoHIie XIX —
Havame XX B., JOKasalw, YTO aTOM JeJNM — OH CO
CTOUT W3 3JIIEMEeHTAPHBIX YACTHUI]: MPOTOHOB, HEWTPO-
HOB ¥ DJIEKTPOHOB.

B 1911 r. Spuect Pesepdopa mmpeaioskusa Molellb
aromMa, HANOMHUHAKIYIO cTpoeHune CoJHEUHON cucTe
Mel (puc. 69). 9ta mMomens mMoJIydMJa Ha3BaHHUE ILJIA-
HETapPHOI.

B 1meHTpe aToMa HaAXOAUTCA MHOJOMKUTEIBHO 3&
pakeHHOe Anpo. SAxpo — 9TO0 camad TsyKEnad, IIpPHA
PTOM caMad MaJleHbKad dYacThb aToMa. BoKpyr aapa
pacIoJjiaraloTcAa OTPUIIATE/LHO 3apAXKeHHBbIe DJIeKTPOo
HBI, COBOKYIITHOCTE KOTOPBIX HA3BIBAETCSH IJIEKTPOHHOH

SpHecT Pesepdopg (1871—1937)




obomoukoii. Paguyc aapa npumepso B 100 Teic. paz [ N
MeHBbIIIe Pa3MepoB BCEro aroma. fIIpo MOMKHO cpas
HUTH ¢ (HhyTOOIBHBIM MAYOM, HOJIOMKEHHBIM B IEHTpPE
IoJidg, a aTOM — C COBPEMEHHBIM CTaZHOHOM.

Sppo aroma 06pasoBaHO 3JI€MEHTAPHBIMH TaCTH-
IaM#i [OBYX BHUIOB: HPOTOHAMU {p u HeNTpoHAMU

1
o. W Te u agpyrhe HA3BIBAKOT OOIUM TEPMUHOM

HYRJIOHBI (OT JaT. nucleus — Anpo).
DJIeKTPOHLI € oOueHb MaJbl. Macca aJieKTpoHA eaﬂeKTPOH
pasma 9,11- 19751 Kr, T. e. B 1833 pasa wmenbime .ﬂnpo
Macchl IIPpOTOHA, KOTOpas paBHa 1,6’3’-10_27 Kr. \
DJIeKTPOHBI — 9TO OTPHIATEJIBHO 3apAKeHHBIe
aJeMeHTapHbIe YacTUIlbl, objamaroliue HAUMeHBIIUM Puc. 69. Mogens atoma
DIEKTPUUECKUM 3apsajoM, NPHHATHEIM 3a eauHHIy, o Pesepdopay
y aJieKTpoHA OH paBeH —1. Bce uM3BecTHBIE MOJTOMKH-
TeJbHble U OTPHUIATEbHBIE 3apAAbl YacTHl] (IIPOTOHOB M MOHOB) OOBIYHO CpaBHUBA-
0T ¢ aToit egmHUneH. Tak, sapax nmporoHa paBedH +1. Macca mpoToHA TaKKe HPH-
HATA paBHOU 1.
AToM B meIOM He HMeeT JJeKTPHYeCKOro 3apsaga, Tak KaK YUCA0 NPOmoHO8
6 A0pe paGHO HUCHLY 3NEKMPOHOE 6 INCKMPOHHOI 0060J0UKe.

ATOM — 3TO HauMMeHbLUas 3JIeKTPOHeNTpanbHaa 4actuua XMMNYeCKoro anemMeH-
Ta, COCTosALAsa U3 aapa U 3NEeKTPOHHOMR 060n04KN.

ATOMBI B Impoiecce XUMHUYEeCKHUX peafcu:ﬂﬁ MOTYT OTAATE HJHW IMOJYYHUTHB OJHUH
HJIHM HEeCHKOJIBKO 3JIeKTPOHOB. B srom cliydae OHH IIepecTarT OBITH SHERTPOHBﬁTp&ﬂL'
HBIMHM H IIOJYYaT HOJIOMKUTEJIbHBIN HWIIHN OTpHIlaTEJILHBIfI 3apAnael, T. e. IIpeBpania-
HOTCA B WOHBDBL.

YMcno NPOTOHOB B SiApE atoMa PaBHO MOPSAKOBOMY HOMEPY XMMWYECKOro ane-
MeHTa (Z) B Tabnuue [. N. MeHpeneesa.

(Onpedesiume koauvecmeo NPoOMoOHO8 6 20pax amomoé 6000poda, yzaepodd, pymeHus.)

B agpe aroma Bogopoma — 1 mpoToH, B AApe aToma yriepoga — 6 mpoToHOB,
B sAape aroma pyTeHua — 44 mporoHa.

CrnemoBaTeJIbHO, aATOMBI OJHOTO XMMHUYECKOI0 3JIeMeHTAa BCerga MMeIOT OJUHAKO
BOE€ YMCJIO IIPOTOHOB, T. €. ONMHAKOBBII IOJIOMKUTENbLHBIN 3apdaj Ajpa. JTO II03BO-
JsdeT gaTh Gojlee TOYHOE OIpelesieHHe MOHATHIO «XUMHYECKHI 3JeMeHT».

XMMUYecKMmMm 3NnemMeHTOM Ha3blBaeTcs COBOKYIMNHOCTL aTOMOB C OOWHAKOBbIM
3apsoom agpa.

IlomnMo HpPOTOHOB, B AApe aToMa cojep:;karcsa HeilTpoHsl. OHM He HMeIOT 3a-
pAana, He M3MEHAT ero BeJWYHHY, HO ONpefeidloT MAaccy Aapa. Ymciao HenTpo-
HOB B Anpe obosHauvarT OykBoir N. Macca HeliTpoHa, Kak M IIpOTOHA, pasBHa 1,
T. e. 1/;9 Maccel aroma yriepoxa (cm. § 6). Bmaumr, macca agpa aroma (B OTHO-
CHUTENbHBIX eJUHUIIAX) PABHA CYMMe UHUCJa IMIPOTOHOB U HEHTPOHOB. JTY BeIUUYUHY
HA3LIBAIOT MAaCCOBBIM YHCJOM aToMa W 0003HA4aioT OYKBOil A.




IlopAKOBEIi HOMED aJeMeHTa NPUHATO 0003HAYATh MU PO claeBa BHU3Y OT CHUM-
BOJIa XMMHYECKOTO 9JIeMeHTa, a MacCOBOe UHCJI0 — cJeBa BBepxy. Hampumep, AaA
aToMa HaTPHA:

23
11Na
MaccoBoe ymcIIO, YHCJIO IPOTOHOB M HEHTPOHOB B A[pe paccuMThIBaeTcd 1o (op-

myJe:
A=Z+ N

HUcnonb3ys aTy (GopMysTy, MOMKHO PaCCUMTATh YUCJI0 HEHUTPOHOB B fAApe aroma
JN1060r0 XWMHWUECKOTo 3JeMeHTa IIo H3BEeCTHOMY MAacCOBOMY YHCIY. Hanpm\aep,

B fAApe aToMa JHUTHUA ':_zn.Li uersipe HenTpoHa (7 — 3 =4), B AapaxX aTOMOB KHCJIOPO-
aa 120 BOoceMb HeliTpoHOoB (16 — 8 = 8), B simpax aTomor docdopa ﬁP — IIEeCTHAIIATh
(31 — 15 = 16), B Agpax aToMOB 30JI0TA 1% Au — cro BocemHaznars (197 — 79 = 118).

OcHOBHEIE CBeJIeHHA 0 YacTHIlaX, o0pasylomiux aroMm, ob6obimeHsl B Tabanme 15.

Tabnuua 15
CpaBHHTENBHAA XAPAKTEPHCTHKA 3JeMEHTAPHBIX YACTHIL

Yacthia YcnoBHoe Macca, kr | 3apsa Cnocob onpepeneHus 4ucna
obo3HaueHHe 3neMeHTapHbIX 4YacTul B atome
MpoTtoH 1 1,67-10727 | +1 Yucno npotoHoe B aTome coOT-
1P BETCTBYET MNOPAAKOBOMY HOMepy
anemeHTa B [lepuogmueckon cucre -
ve [. U. Mengeneesa
He#tpoH 1 1,67 - 10727 |0 Yucno HeHTpOHOB B atoMe HaxogAT
o% no coopmyne N= A — Z
INeKTpoH | e 9,11-1073" | —1 Yucno anekTpoHoB B atome co-
OTBETCTBYET MOPAAKOBOMY HOMEpPY
3nemMeHTa B nEpHOAH‘-IECKOﬁ CHUCTe -
me . U. Mengeneesa

Sapa aToMOB XMMHWYECKOro 3JIEMEHTa BCerja coJepskaT OJHO M TO Ke YHCJIIO
IPOTOHOB, & BOT YHMCJIO HEHNTPOHOB B HUX, OKASBIBAETCA, MOKET OBITH PA3IHIHLIM.
Hanpumep, B aAzape aoboro atromMa xjgopa 17 OpOTOHOB, HO B HOPUPOAE BCTpeda-
IOTCS aTOMBI XJIOpa C MAacCOBBIMH YHciaaMu 35 m 37. 3HAYMUT, YHUCJIO HEMTPOHOB
B UX sAApax coorBercTBeHHO paBHOo 18 u 20,

ATOMBbI OOHOIO XMMWYECKOro 3NemMeHTa, coAepXalwume pasnuyHoe YUCIo Hel-
TPOHOB B A4pe W, chegoBartenbHO, MMerLlne pasnnyHble MmacCoBble Yucna, Ha-
3blBAKOTCA M30TONMaMMW.

CBOE HaszBaHWe H30TONLI MOJYYHIA OT ABYX IPEUYECKHUX CJOB: iSOS — paBHBI,
topos — wmMecTO, T. €. M30TOILI OIPEAEJEHHOIO XMMHYECKOro 3JIeMeHTa 3aHMMaloT
onHo MecTo (OmHY U TY Ke KiuerTky) B Tabmnuune . M. Mengeneera.

35 37

Hsoronel xjaopa obosrauarorea 17Cl um 17Cl (umuraror «xmop-35» u «xmop-37»).
ITpuuém U3 KasKABIX UYETBIPEX ATOMOB XJIOpA TPU ATOMA — 3TO JETKHE U30TOIMHI.
Jioboe NpUpOAHOe CcoOeJUHEHHMe XJIOpa MMeeT MMeHHO TaKoe COOTHOIIeHUEe H30TO




35 37
moB — 75 % 17Cl m 25 % 717Cl. CpeaHioo OTHOCHTENBHYIO ATOMHYIO MAacCy XJopa
pPaCCUUTHIBAIOT C YUYETOM COAEPIKAHUSA €ro M30TONOB B IPHUPOJE:

A, (17C1) - w@CH+ A, (7C1) - w(G7Cl) _ 85 - T5% + 37 - 25%
100 % 100 %

Ho panmnas opMysia yYUTBIBAET TOJIBKO Macchl Afep aToMoB. A Kak Ke ObITh
¢ maccont ayekTporHor? OHA HACTONBKO MAaja, YTO HE BHOCHUT IIOIPABKU B OKPYIJIEH-
HOe 3Ha4YeHHe OTHOCHUTEeJBLHOH aTOMHOI MACCHI.

Takum oOpaszom, OTHOCUTEJBHBIE ATOMHBIE Macchl ajeMeHTOB B Ilepuopumueckoir
cucreme [I[. M. MenneneeBa mMeioT Apo6HBIe 3HAUYEeHHA TIJIABHBIM 00pasoM IIOTOMY,
9TO PaAcCYHTAHBLI KaK CPeJHHE BEJWYUHBI AJIA BCEX IPHPOAHBIX H30TOIOB C YYETOM
ux pacinpocrpadésHoctu. Tak, sapajg axpa aroma aproHa +18 (18 nporoHoB), a Ka-
ansa +19 (19 noporonor). OgHaKO M3 ABYX NPHUPOAHBIX M30TONOB KAJHA g w0k
foJsipllladg 4YacTh NMPUXOAUTCHA Ha JErkwi msorom, moaromy A(K) = 39. ¥V aprona,
HAIOpPOTHUB, npeobiajaeT TAMKEILIH H30TOI 40AI‘, noatromy A Ar) = 40.

Ob0pIuHO BemmecTBa, 0OpasoBaHHBIE Pa3MIMYHBIMH H30TOIIAMH OJHOTO 3JIeMeHTa,
He pasIuYarmTcda IO CBOMCTBAM.

3a eIMHHUIY MACChl 3JIEMEHTAPHBIX YACTHI[, ATOMOB M MOJIEKYJI IIPMHATa Macca
1 /1o macchl aroMa yriepoja, Hpu4ém He jroboro aroma, a musoroma 12C.

A (Cl) = = 35,5

MnaneTapHas moaens CTPpoeHUs atoMa. faApo U HYKJIOHbI (MPOTOHbI N HEeW- @
TPOHbI). DNeKTpoHHas obonouyka u anekTpoHbl. Maccosoe 4yucno. WMoHbl. ~—
CoBpemeHHOe onpepeneHne NoHATUA «XUMWYecKuin anemeHT». U3oTonbl J

MpoBepbTe CBOM 3HAHUSA

1. Kakme anemeHTapHble 4YacTuubl COCTaBNAKT sapo artoma? Kak onpenennte 3apsag,
sapa atoma, KONMYecTBO NPOTOHOB B siApe, KONMWYEeCTBO HEeWTPOHOB, MAcCOBOE 4YWCNo
anemeHTa?

2. CpaBHuTe Mexay coboil anemeHTapHble 4acTulbl, T. €. HanauTe oblee v pasnuins
Mexay NMPOTOHOM N HEUTPOHOM, MPOTOHOM W 3JIEKTPOHOM.

3. Y70 HaswbBalOT n3oTtonamn? 3anuiumTte 0603HAYEHWUA M30TOMOB BOAOPOAE, XJ10Pa WU Kanus.

\

4. PaccuvtanTe 4Mcno HeMTPOHOB B fApax aTOMOB: 15N, 19F, 27AI, 370I, 1°8Ag.
5. BMecTto cvmBona X 3anuuiMTte COOTBETCTBYIOLLEE 4HYWCAO WKW CUMBONA XMMWUYECKOro

anementa: 23Mg, 33X, K, 14X

6. Onpegenute, CKOMLKO PasfIMdHbLIX MOMIEKYN XNIOPOBOAOPOAA MOXHO COCTaBUTb M3 NpU -
poAHoro n3oTtona Bogopoaa }H W OBYX NMPUPOOHbLIX U30TONOB XJopa — 85¢1 n %7Cl. Pac-
CYMTANTE UX OTHOCWUTENbHLIE MONEKYNSPHbLIE MACChI.

7. OTHOCUTENLHAa aroMmHas macca bpoma, npuBeneHHas B Tabnuue O. N. Menpenee -
Ba, paBHa 80. OgHako uM3oTona € TakMM MacCOBbIM 4Y4MCMOM He cyllecTByeT. B npupoge
Opom npeacTaBneH n3oTonamum Br n 8'Br. Paccuutaitte uucno HEWTPOHOB B Agpax 3Tux
M30TOMOB.

8. OnpegenuTe KOMWYECTBO MPOTOHOB, HEMTPOHOB W 3NEKTPOHOB B aTtoMax CheayloLlmx

M30TOMOoB: a) %S: 6) 1%8: B) 1%0; r) @r; a) 31H.




Ucnonb3yite AONONHUTENbHYIO UHDOPpMaLMIO

9. MogroToBsTe coob6UlEHME WU Npe3eHTauulo Ha Temy «3BONOUMA MpeacTaBneHuia
O CNOXHOM CTPOEHUWU atoma».

§ 31. CTPOEHUME BDJIEKTPOHHBIX
OBOJIOYEK ATOMOB

Kak pacnonaraioTcs 3/1€KTPOHbI BOKPYr aTrOMHOrO sApa — XaOTUYECKU Wau
B onpeaenéHHom nopsiake?

IlnanerapHaa Momenb aroma, IpemokeHHas 9. PesepopmomM, — 5TO OYeHb
yupoléaHas mojensb. CTpoeHme aToMa 3HAYUTENBHO CJH0XKHee. ATOM COCTOUT U3
KPOIIEYHOro A0pa W COBOKYITHOCTH BJIEKTPOHOB — 3JJEKMPOHHOI 000J0UKLL.

dleMeHTAPDHBIE YACTUIBI AApa (IPOTOHBI M HEWTPOHBI), B CBOK 0Yepedb, COCTO
AT W3 OoJilee MEJKWX YaCTUI], HA3LIBAEMBIX KEAPKAMU. JJIEKTPOH TOMKe CUUTAEeTCH
aIeMeHTapHON dacTuileit. ITH YaCTUIIBI, 4 TAKIKE ATOMBI, MOJIEKYJbl, HOHBI — 00
eKTHl Mukpomupa. JacTHIEI MHKPOMHPa XapakTepHsyIoTcA J80iicmeeHHOoll npupo-
0Joil: ABIAKTCA OJHOBPEMEHHO UM YACTHI[AMHM, W BOJHAMH. [[BU)KeHHE 3JIeKTPOHOB
B aToMe CJIeyeT pacCMaTPHBaThH KAaK CJOMKHBIN KoJgebaTelbHBLIM IIpomecc, a He Kak
OBUJKEHIEe MaTepHa/IbHOI TOYKM mo TpaeKTopuu. CocTodAHHME SJIEKTPOHA MOMKHO Xa

paxKTepH30BaTh pacopejieJIeHHeM B IIPOCTPAHCTBE E€ro

( 7|  9JIeKTPUYECKOIr0 3apiafa — 3JIeKTPOHHOIH INIOTHOCTBIO.

EA OIeKTPOH paccMaTpHBAaeTCsd B COBPEMEHHOH HayKe Kak

«padMasaHHOe» B IIPOCTPAHCTBE BOKDYT sAApa SJIeKTPOH

32 HOe obraro. CremoBaTebHO, HEJIB3s POBOPHUTEL O TOUHOM

HaXO0XKJAEHHH 5JeKTPOHA B NPOCTPAHCTBE B HEKOTOPBIM

3 18 MOM(:},HT BpeMedeI — qu“D IIOJIOKeHHe Bcerga oIlpeneiyieHo
¢ TOM WM WHOM H0JIell BePOATHOCTH.

XuMHUUeCKHe CBOICTBA BeIeCTB 3aBUCAT OT CTPOe
2 — 8 HUA DJIEKTPOHHBIX 000JI0UeK aTOMOB (Apa aTOMOB 3Je-
MEHTOB IPH XMMHYECKHX PeaKIuAX He HM3MeHAIOTCH).
Kak ke ycTpOeHBI 3TH 3JIEKTPOHHBIE 000I0UuKU?
1—2 DJIeKTPOHBI B aTOMe OTJIMYAIOTCA CBOEH sHepruem —
3amac 9HepruHW dJaeKTpoHa (E) yBenwmumBaeTcsa IO Mepe
(n) (2n?) yIaJeHus OT sAApa aToMa.

\ y Biuskme mo samacy SHEePruH 3JIEKTPOHBI 00pasyioT
3JIeKTPOHHBIE CJIOM, WJIM dHepreTndeckHe ypoBHH. Ymc-
Puc. 70, ‘MakcvmansHoe JIO @TUX CJIOEB, NI YPOBHEi, COOTBETCTBYET HOMEpPY Ie-
YUCNIO BNEKTPOHOB puona B llepmommueckoit cucreme II. WM. Menneneesa,
Ha 3HEPreTUYecKOM YpPOBHE B KOTOPOM HaXOIWUTCA MNAaHHBIH XMMHUYECKHH 3JIeMEeHT.




Taxk, y aToMOB 3JIeMEHTOB 1-ro Iepmoja — OJHH 2JIEKTPOHHBIH CJIOH, V aTOMOB
9JIEMEHTOB 2-TO — JBa, Y ATOMOB dJIEMEHTOB 7-TO — CE€Mb.

Haubonbillee 4YMCI0 3MeKTPOHOB, KOTOPOE€ MOXKeT BMECTUTh SHEPreTHUYecKHil
YPOBEeHb, olrpenesderca o (opmy.e 2:12, rage n — HoMep ypoBHA (pmc. 70). Crue-
oBaTeNbHO, MEPBbIH SHEPreTUUYECKUN YPOBEHb MAKCHUMAJIBLHO MOMKET BMECTHUTH [IBA
BJIEeKTpOHA (2°12 = 2), BTOpOH (2-22 = 8) — BoceMb, TpPeTHH — BOCEMHAJIATH
(2- 32= 18). DHepreTuuecKkrue YpPOBHH, COAEPKAIAE MAKCHMAJLHOE UHCJI0 IJIEKTPO-
HOB, HA3BIBAIOT 3ABEPIIEHHBIMH.

Crnenyer HOMHHTB, UTO 3AGEPULEHHBLI BHEWHUU INCKMPOHHLLIL CA0IL amomos
XUMUYLECKUX 3dJleMeHmos ecezla codepucurmn 6ocemb 3JeKmpoHos (KpoMe 3sJIeMeH-
Ta 1-ro mepuoza — renmdA). Takike cielyeT IPUHMMATHL BO BHUMaHHUE, YTO HUCJO
INEKMPOHOE GHEULHEZ0 IHePzZemuieckozo YPO6HA AMOMA XUMUYECK020 dNeMeHmd
coomeemcemeyem Homepy zpynnvt 6 IlTepuoduuecwoit cucmeme . H. Mendeneesa
(nna snmemenToB A-rpynm). Tax, aromsl snemeHTOB IA-rpynnsl (LIeJIOYHBIX MeTaJ-
JIOB) COAEpPsKaT Ha BHEIIHEM OJHePreTHYecKOM YPOBHE OJHMH BJEKTPOH, 3JJIEMEeHTOB

ITA-rpynnsl — Ba aJIeKTpoOHA U T. [.
PaccMoTpuM cTpoeHHMe 3J1eKTPOHHBIX 000JI0UueK aToMOB ajgeMeHTOB Ne 1—20.
VY aToMOB 3JIeMEHTOB Mnepgozo nepuoda — BOAOPOAA W Telus — OAUH JHepre-

THUYECKHUH ypoBeHb. EIMHCTBEHHBIH SJIEKTPOH aTOMa BOJOPOJA KOMIEHCHUDYeT IO-
JIOKHUTENbHBINH 3apsajx sapa, paBHbIA +1.

Bapsan sAapa aroMa relud Ha eIUHHIY OO0JbIlle, B €ro 3JeKTPOHHOII obojouke
nobapiadercda ONUH BJIeKTPOH. BHelnHWA (IepBbIi U eIMHCTBEHHBIN) sHepreTuYecKui
YPOBEHL 3aBepIIEH:

Ilapa »/IeKTPOHOB HejaeT aToOM TeJHsA O4YeHb yCTOWYuMBBIM. Hemapom sror Oia-
TOPOJAHBII Tad IIO-IPEeKHEMY MOKHO Ha3BaTh WHEPTHBIM: JO0 CHX IIOD HE TOJIYYeHO
HU OZHOTO COEJUHEHUS IeJIHd.

VY aTOMOB 32JIEMEHTOB 6MOp0z0 nepuoda IOABIAETCS BTOPOH SHEPTreTHYecKHit
ypoBeHb. Ilo Mepe yBelIm4eHMs 3apAfa aTOMHOTO Afpa HOPH IIePeXOohe OT JJIeMeHTa
K 9JIeMEHTY BHEIIHHI sHePreTHYeCKHH YpOBeHb HOCIeI0BATENbHO HAYWHAET 3aIl0j-
HATBCA dJeKTpoHaMH. IIpu aToM BHYTpeHHHH (IIepBEIN) YPOBEHBL OCTAETCA 3amoJ-
HEeHHBIM,

Y aroMa JUTHA HA BHENIHEM SHEPreTHYecKOM YPOBHE PACIONOXKEH OAMH dJeK-
TPOH, y aroMa OepmiImA — JOBa W T. H.

Li@) 4li2e 18 Be) 4Be 28 26
2 1 2 2




3aBepmIaloT BTOPOil mepmoj (Top, aToOM KOTOPOTO COJEPIKHT CeMb B3JeKTPOHOB
Ha BTOpOM (BHeIIHeM) YpPOBHE, M HEOH, Y aroMa KOTOPOro dJeKTpOHHadA o00oJI0OYKa
3aBepllieHa A0 YCTOMYHMBOI'O BOCHEMHAYJIEKTPOHHOTO COCTOSHUA:

Ne 1oNe 2& 88
2 8

BJIERT}_JOHHLIE 000JI0OUKH aTOMOB 3JEMEHTOB mpemuoezo nepuoﬂa, ROTOphIﬁ 3a-
BepiiaeT aproH, 3acTpaMBalTCAd aHaJO'MYHO TOMY, KaK 3TO INPOHMCXOIHUT BO BTOPOM

nepuojge:
S ) 16S 28, 88, 68 Ar 18AT 28, 88, 88

2886 288

B snexTpoHHOI 060JI0YKE aTOMOB BJIEMEHTOB 4Ze€meEépmozo nepuoda NOABIAETCHA
COOTBETCTBEHHO YETBEDPTHIH SHEPreTHYECKHIl ypOBeHb, HA KOTOPOM yV aToMa KaJusa
HaXOQUTCA OAWH BJEKTPOH, a V aroMa KaJbIMd — JBa.

Pacupenenenne 2JeKTPOHOB MO 9HEPTETUYECKUM YPOBHAM ATOMOB XMMUYECKHUX
AJIeMEeHTOB MOYKHO BBIPA3UTH KAK CXEMOIl, TAK U pAaoM 4ducel. Harnpumep, Aasd aTo-
Ma KHCJIOpOJAa TaKoe pacupeneneHme obosHauaercagD 2, 6 (Ha mepBoM sHepreTmue-
CKOM ypOoBHe — 2 3JIeKTPOHA, HA BTOPOM — 6 3JIeKTPOHOB), AJIA aTOMa KPEMHHUA —
1451 2, 8, 4 (Ha mepBOoM 9HepreTHUYECKOM ypoBHe — 2 dJIEKTPOHa, Ha BTOpoM — 8,
Ha TpeTheM — 4).

Ananua cTpoeHUA NEKTPOHHBIX 000/I0YEK ATOMOB II03BOJIAET BBIABUTH NPUINHY
MepuoJANYecKOro IMOBTOPEHHUA CBOMCTB XMMHYECKHX ajieMeHTOB. [lelicTBHUTeNLHO, TIO-
clefoBaTeNIbHOE yBeJWUeHHe UYNCIa 3JeKTPOHOB HAa BHENIHEM DHEPreTHUYEeCKOM YPOB-
He MPUBOAUT K €ero IOJIHOMY 3aBeplleHHI0 Y aroMa OJIaropoJHOro rasa, saTeM IIpo-
MCXOJHUT Pe3KNi Iepexoj]l K CJeAVIOIeMy 2HepreTHYecKOMY YPOBHIO C IIOBTOpeHHEM
MUK ero 3aloJIHeHUd,

ObpaTuTe BHMMaHWE, YTO aTOMbLI DJIEMEHTOB, PACIHOJOYKEHHBIX B OIHOH I'pyII-
Ile, XapakTepuUs3yIOTCA OAMHAKOBBIM UHCIOM SJIEKTPOHOB HA BHEIIHEM YPOBHE. JTOT
axkT 1 ABIAETCA HPUYMHON CXOACTBA UX cBoicTB. Tak, y aTOMOB BCeX IEJOUYHBIX
MeTanaoB (MATHA, HATPUA, Kanusda, pyouansd, nesnsa, (paHmua) Ha BHEIIHEM YpPOBHE

o OZHOMY 3JIEKTPOHY, Y ATOMORB 3JIEMEHTOB MHOATPYIOBI KHUCJIOPOAAa — II0 IIIECTh
9IeKTPOHOB, ¥ ATOMOB TaJIOT€HOB — [0 CeMb, Y ATOMOB 0JAaropoAHBLIX Tra3oB — IO
BoceMEb (OABa — y Tresms).

ITprumHa TEePUOANMYECKOT0 MOBTOPEHHUA CBOHMCTB XHMMHUYECKUX DJIEMEHTOB 3aKJIO-
JaeTcsa B MePUOJMYECKOM IOBTOPEHUM CTPOEHUA BHEIIHMX JHEPreTUYeCKHUX YPOBHEMH
AX aTOMOB.

Mukpomup. 3HepreTMyeckue YpPOBHW, WNU 3NeKTpoHHblie cnou. [lo-
PAOOK 3anofHeHWs 23HepreTu4yeckux yposHeil. [puunHa nepuoguny-
HOCTM B CBOMCTBax XMMW4YECKUX 3NIEMEHTOB




MpoBepbTe CBOM 3HAHUS

1. JaiTe onpeneneHus anekTpoHHOW 060no4Ykn aToMa U 9HepreTUYeckoro YpoBHA (anek-
TPOHHOro cnos).

2. KakoB nopsigok 3anofnHeHUsi SNeKTPOHHLIX CNOEB y artomMoB anemeHToB N2 1—20
B Tabnuue O. . Menpeneesa?

3. Kakue asHepreTnyeckmMe ypoBHW atomMa HasblBalOT 3aBepluéHHbIMKU? Kak paccyuTartb
MakKCUManbHOe 4YWUCNO 3NEeKTPOHOB, KOTOPble MOXET BMECTUTb /-Hbl 3HEPreTu4eckui
YpOBEHb?

4. O6bACHUTE NMPUYKMHY CXOACTBA CBOWCTB anemMeHToB VA-rpynnel. 3anuwimnte dhopmyrbl
BbICLUWX OKCWAOB W NETy4Ynx BOAOPOAHbLIX COEAVHEHW 3/IEMEHTOB 3TOW rpynmnbl.

5. YkaxuTe obliee YMCNO INEeKTPOHOB WU YUCIO 3HEepPreTUHecknx YpoBHEW B atomax ane-

MEHTOB CNeaylLmMx rpynmn:

a) WenoYyHbIX MeTasnos;

6) Weno4yHo3eMensHbIX MEeTansos,;

B) ranoreHos;

r) 6naropofHbIX rasos.

6. 3anuwunTe pacnpeneneHve 3NeKTPOHOB MO 3HEPreTU4ECKUM YPOBHSAM B atomax cne -
OYIOLWMX 3NEeMEHTOB:

a) marHuii;

6) kanbumii;

B) antOMWUHWIA;

r) ¢oceop;

A) xnop.

7. HazoBute xuMUYECKUEe 3NeMEeHTbl, PacnonoXeHwe 3NeKTPOHOB MO 3HepreTUHecKum

YPOBHAM KOTOPbLIX COOTBETCTBYET paay uicen: a) 2, 1; 6) 2,8, 1;8) 2,8, 7;r) 2, 8, 8, 2.

8. Kakne na Habopos 4yuncen 1 noyemy He MOryT COOTBETCTBOBaTL pacrnpeneneHunio anek -
TPOHOB MO 3HEPreTUYEeCKUM YPOBHSIM aroMa XMMUYEecKoro anemexTa: a) 2, 7, 1; 6) 2, 3;

B) 1,8, 1;r) 3, 2,0) 2 9 e) 2 7; x) 2, 8, 87

9. 3ameHuTe X COOTBETCTBYIOWMM CUMBONOM unu uudpoir: a) X 2, §; 6) P 2, X, 5;
B) oHe X; r) X X, X, 2,

10. AToM renusa coaepXuT Ha BHELHEeM aHepreTM4eckoM YpPOBHe [Ba ajfekTpoHa, no -
nobHo atomam Gepunnua 1 marHus. lNMovyemy renuii nomewén B lNepuognyeckoin cucteme

0. . Menpeneesa B VIlIA-rpynny, a He B lIA-rpynny?

11. 3annwute pacnpegeneHne aNeKTPOHOB MO 3HEPreTUYeCcKMM YPOBHAM atomMa Xenesa,

3Has, 4TO TPETWIA 3HEepPreTWHecKWidi YPOBEHb ero He 3aBeplUéH, a Ha BHELWHEeM YpPOBHEe

COOEPXUTCH 2 3NeKTPoHa.

12. 3anuwute pacnpegeneHue 3NeKTPoHOB N0 3HEPreTMHeckMM YPOBHAM MOHA, B KOTO -
pbiA NpeBpalwaeTca atoM KWCNopoda, NPUHABLLWIA ABa anekTpoHa.

13. 3anuwwnte pacnpepeneHve aneKTPoOHOB MO 3HEpPreTM4eckUM YpoBHSIM MOHA, B KOTO -
pbi NpEeBpaLLaeTca atoM KanbuuWs, OTOABLUWMIA OBa 3NEeKTpoHa.

L

P

Ucnone3yinte AONONHUTENBHYIO UHPOPMAaLUIO

14. MpeonoxuTe BapuaHT rpaduyeckoro oTobpaXkeHusa NamaTku O NMopsake 3anofHeHuna
SNEeKTPOHHLIX CNOEB y atomMoB anemeHToB N2 1—20 B tabnuue [O. WN. Menpeneesa.




§ 32. NEPUOJINYECKAS
CUCTEMA XUMWYECKHNX
DJIEMEHTOB JI. . MEH/IEJIEEBA

Tabnuua (ot nar. tabula — pocka) — 3TO nepeveHb CBEAEHUW, PACMONOXKEHHbIX

no rpacam B onpepenéHHom nopspake. Cuctema (ot rpeuy. systema — uenoe,
COCTaB/IEHHOE M3 YacTel) — MHOXXEeCTBO 3aKOHOMEPHO CBSI3aHHbIX MEXAy CO-
6oi anemenToB. Mouemy reHuanbHas Tabnuua [l. U. Menpeneeea umeer Gonee
TOYHOE Hay4yHoe Ha3BaHue: [lepuopauuyeckas cucTeMa XMMUYECKUX 3INEMEHTOB
0. U. Menpeneesa?

Ilepmognueckas cucreMa XuMudecKux snemeHToB [I. M. Menpgeneesa, mpejacras-
JIeHHAA B BHUAE TA6aUIBl JI060H (opMel (KOPOTKO- WX AJUHHOIIEPHUOLHBIA BAPHAHT),
00beUHAET BCe XHMHUYECKHE 3JIEMeHTLI M HeCEéT CYINeCTBeHHYI HHQMOPMAIUI0 O
CTPOEHMH MX aTOMOB. IIOBTOPHMM 3TH CBeJeHUA, PACKPBIB (DU3HYECKHII CMBICI CHM-
BoMWKH, npuHATON B Ilepmommveckoil cucreme XxmMudecKux sjaemenTos [[. . Men-
Jeneesa.

1. ITopadkosblit HoMep XUMHYECKOTI0 2JIEMEHTA COOTBETCTBYET ITOJOKHUTEILHOMY
3apady amomHoz0 A0pa, T. €. 9ACIY COAEPKAIMMXCA B HEM mpoToHOB. Tak Kak arom
9JIeKTPOHENTpaleH, MOPAAKOBLIMA HOMED XHMHYECKOT0 dJIeMEeHTa COOTBEeTCTBYET YUC-
JAY 3NAeKmMPOHO08, 00Pas3ywInX 3JIEKTPOHHYIO ODOJIOUKY aToMa.

s N

Mpynnbl 3N1€MEHTOB

MEPVOALI
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Puc. 71. CtpoeHune anekTpoHHbix obonodek nepebix 36 anemeHToB lMepnoamMyeckoil cuctTemsl




2. Homep nepuoda, B KOTOPOM PACIIOJIOKeH XMMHUYECKHN 2JIeMeHT, COOTBETCTBY-
eT HUCJAlY IHepzemuiecKux YyposHeit (dJIeKTPOHHBIX CJIOEB) B aToMe.

3. Homep zpynnvL COOTBETCTBYET YUCAY IJNCKMPOHOE HA BHEULHEM 3HEPZeMUYE
CKOM YpoO6He aTOMOB JJIE€MEHTOB A-TPYII.

Kakve 3aKOHOMEPHOCTH B WM3MEHEHMW CBOMCTE XWMHUYECKMX 3/IEMEHTOB OT-
pakeHbl B Tabnuue [. . Menpgeneesa (puc. 71), T. e. utOo npespawaer eé
B cuctemy?

Kax BBl y:ke 3HaeTe, 3aBepPIIEHHBIMH, a IIOTOMY W HauboJiee YCTOMYMBLIMH SAB-
JAIOTCA DJIEKTPOHHBIE 000JIOYKM aToOMOB 0JIaropogHBIX (MHEPTHBIX) rasoB, T. €. Te,
BHEIIHHUI 5HEepPreTHYeCKHM YPOBeHb KOTOPBIX BallojiHeH (COHep’;KHUT [Ba 3JIEKTPOHA
y Teluss U BOCEMBb Y OCTAJBHBIX OJATOPOAHBIX Ta30B).

ATOMBI BCeX XMMHYECKHX DJI€MEHTOB CTPEMATCS 3aIllOJTHUTHL CBOI BHEIIHHII 2JIeK
TPOHHBIN cJjoii, mogo0HO aTromaMm O0JIaropoAHBIX ras3oB. CaeraTs dTO MOMKHO ABYMSA
criocobaMu.

ITepeviit cnocof® TONYUYeHHWs 3aBEPIIEHHOTO BHENIHEIO JHJIEKTPOHHOTO CJIOS —
IPUCOEANHHUTE AJIEKTPOHBI, KOTOPBIX HEe XBATAeT A0 BOCBMH ([0 ABYX — y reusd).

CBoOIiCTBO aATOMOB 3aBepHIaTh BHEIIHWH BJIEKTPOHHBINA CJIOH NIYTEM IIPHCOeIHUHE
HUS 9JIEKTPOHOB XAPAKTEPHO AJA HEMETAJJIOB. Yem Jiezue amom npucoeduHsem He-
docmaiowiue 00 3aGepulenus CA0A INCKNMPOHbL, MeM CULbHEE GbiPpANCCeHbL HeMemaJ-
JiuYecKue ce0ilcmea XumMuieckozo ajlemMerHma.

Onpee Ty YUCJIO 3JEKTPOHOB, HEOOXOAMMOE aTOMy J[JIs 3aBepIIeHud BHEII
HEro 9HepreTHYeCcKOTo YPOBHSA, mpocTo. [is »TOro or BOCBMH HYKHO OTHATH YHC-
JI0 9MeKTPOHOB HA BHEIIIHEM JHEPreTHYecKOM YPOBHE: OHO COOTBETCTBYET HOMepY
TPYIIIbI, B KOTOPOH HaXOJUTCA XUMHUUYECKHUIl sjxemMeHT B llepuogudecKoil cucreme
. U. Menneneea. Hanpumep, aroMy asoTa JJisd 3aBepIIEeHUSA BHEITHEIO 3HEpPreTH
YeCKOI'o YPOBHA He XBaTaeT TPex AJeKTpoHOB (8 — 5 = 3), aroMy KHcJI0poja — ABYX
(8 — 6 = 2), aromy ¢gropa — opmuoro (8 — 7 = 1).

Bmopoit cnoco6 TOJyUeHHs 3aBEpPIIEéHHOTO BHEIIHEro JJIeKTPOHHOIO CJI0A —
OTHATh AJEKTPOHBI € BHEIIHEro 3JEeKTPOHHOrO YPOBHA apyromy aromy. Ilpum stom
IpeABHEIIHWII SHepPreTHYeCKMH ypOBEeHb CTAHOBHUTCA BHeIIHHM. CTpeMATcAa OTZAThH
9IEeKTPOHBI BHEIIIHET0 9SHEPreTHUECKOro YPOBHS ATOMBI MeTaJLIOB. Yem Jnezue amom
omdaém eHewHUe INCKMPOHbL, MEM CULbHEe BblPpaANCeHbl MEMAanlULecKue C80H
CEa XUMUYECK020 IJLeMEeHMA.

CroocobHOCTE aToMa OTJAaBATh MM IIPHCOENUHATL 3JIEKTPOHBI OHpenendeTca ABY
MsA TPUYMHAMHW: YHUCJIOM BJIEKTPOHOB HA BHEIIHEM JHEPreTHYecKOM YPOBHE W pa-
OAUYyCOM aTtoMa, T. €. PACCTOAHMEM MEXAY SAAPOM U CaMbIM OTIHATEHHBIM OT HEro
DJIEKTPOHHBIM CJIOEM.

C ysenuyveHuem uUCLA 3NEKMPOHOB8 HA BHEULHEM IHEPzemuyieckoM YposHe ame
MOE MemaaiuiecKue C80UCmea XUMULECKUX INeMeHMo6 ocaabeséanm, a HeMemdaJ-
auveckue ycuausaiomes. JleficrBurensHo, aroMbl [A-rpynnbsl (IpyNONbl MIEJIOYHBIX
METAaJIJI0OB) JEeTKO OTAAIOT CBOH eJWHCTBEHHBIH 3JIEKTPOH C BHEIIHEr0 JHEpPTreTHYe
cxkoro ypoBHA. OTAaTe [OBa SJIEKTPOHA aTOMy XHMH4YecKoro siemeHTa IIA-rpynmnset
(rpynmsl IIesIouHO3eMeJBHEIX METAaJJIOB) ViKe TpyAHee, TaK KaK BO3pacTaeT CHJIa
NPUTHAXKEHUA SJIEKTPOHOB K AAPY, 4 IOTOMY UX METANJIMYeCKHe CBOMCTBA BhIpajke
HBI cjabee IO CPaBHEHHWIO CO IEJOYHBIMH MeTaJlJIaMH.




Aromer amemenToB VIIA-rpynnel (rajJoreHoOB) Jierde HPHCOEJUHAIOT OAWH HeJO0-
CTAIOI[HI SJIEKTPOH, YeM AaToMbl 3jeMeHTOB VIA-rpynmsl, KOTOPBIM HeOOXOIHMO
NPUAHATE yXKe JABa dJieKTpoHA. IlosTOoMy ramoreHsl — caMble aKTHBHBIE HeMeTAJJIbI
B CBOEM HepHOjEe.

C yseauuwenuem paduyca amomo8 MemManluvecKue ce0lcmea XUuMUvecKux aje
MEHMOE YCULUBAIOMCA, A Hememariuveckue — ocnadesgarom. Yem Gospire pagmyc
aToma, TeM Jajblile BHENIHHe 3JIeKTPOHBI PACHOJIOMKEHBI OT AApa U ciabee K HeMy
npurarusaiorca. CregoBaTenbHO, OTAATh BHENIHHE dJIE€KTPOHBI CTAaHOBHUTCA NpOIIe,
a yaep:kaTb NPHUCOEIUHEHHBIE — CJIOMKHEe.

CheslaeM BBIBOJbI.

1. B npedenax odHozo0 nepuoda ¢ YyeeauveHueMm NOopsadK06020 HOMEPA XUMUYE
CKUX 3NeMEeHMOo8 MemaJniuieckue caolicmea ocaabesarn, a HememaiiuieckKue —
ycunusaiomes. 910 ob6bACHAETCA TeM, UTO B IlepUOJie C YBeJIWYEHUEM IOPASKOBBIX
HOMEpPOB XWMHMUYECKHUX 3JIEMEHTOB YHCJIO 3JeKTPOHOB BO BHEIIHEM YHEPreTHYecKOM
YPOBHE aTOMOB yBeJWUYHMBAETCS OT OJHOTO y INEeJJOYHOTO MeTaJjjaa A0 BOCBMH y Giare
poxHoro rasa. Tak:ke BozpacTaer 3apfAj AApa aroMa, a CJeJoBaTelbHO, U IIPUTAKE-
HUe BHEITHUX 3JIEKTPOHOB K AJPY, B pe3yJbTare 4ero paduyc amoma YMeHbulaemcs.

2. B npedenax odHOIll epynnbl ¢ YyeenrudeHUEM NOPAOKOE020 HOMEPA XUMUYECKUX
INeMEHMOE MeMAALUYeCKUe CE0UCMEA YCULUBAOMCA, @ HeMeMalluiecKue — oc¢
sabesatom. IT0 OOBACHAETCA TeM, YTO YHCIO DJIEKTPOHOB HA BHEIIHEM JHEpPreTH-
YecKOM yPOBHE aTOMOB XMMWYECKHUX BJIEMEHTOB OJHON I'PYNIILI He m3MeHAeTca (0HO
YUCJIEHHO PABHO HOMEPY IPYIIIbI), & paguychl ATOMOB PAcTyT, TAK KAK yBeJIUUYHBA
eTca YHCJIO DHEepreTHYecKMX YPOBHEH (OHO COOTBETCTBYET HOMEpPY IHepHuoza).

VYrasaHHBIE 3aKOHOMEPHOCTH HMJLIIOCTPHPYIOT cXeMbl 7 H 8.

Cxema 7
NEPMOA
Pagwyc atoma ymeHbLUaeTca
E Paguyc atoma yBenumymeaeTcs
=
>
o
—
Cxema 8
NEPMOA
MeTannuyeckue cBoACTBa Hemertannuyeckue ceoncTea
ocna6esaioT yCUnnBalTCa

—

MeTtannuyeckue cBoicTea Hemertannuyeckue cBoicTBa
YCUNUBaIOTCA ocnabesaioT

B zaknoueHne INPOMJIIIOCTPHUPYeM Ha KOHKPETHBIX IIpHMepax 3aKOHOMEepPHOCTH
N3MEeHEHHNA CBOMCTB 3JIEMEHTOB.




B paxgy XMMHYECKHX 3JI€eMEeHTOB:

a) Si, P, S — HeMmeralnwdecKWe CBOMCTBA
yeuauBamoTeda (TAK Kak aToOMbl 3THX XUMHUYECKHUX
BJIEeMEeHTOB HMMeIOT OJUHAKOBOe YHCJIO0 3all0JHAEeMbIX
DJEeKTPOHAMHM JHEPreTUUYeCKHX VYPOBHEH M COOTBEF
CTBEHHO UeThIpe, IIATh U IIeCTh 2JeKTPOHOB Ha BHEII-
HeM 3HepreTHYecKoM YpPOBHE), a pajuychl UX ATOMOB
YMEeHBIIATCA;

6) Si, Al, Mg — wmerTanamuecKue CBOICTBA yCH
JUBAOTCH, HeMeTalImdyecKue ocjiabesanT (Tak Kak
ATOMBI 9THX XHMHWUYECKHX 3JeMeHTOB MMEIT OIWHa&
KOBOE YHCJIO 3aIlOJIHAEMBIX 3JIeKTPOHAMMW dHEepreTHue-
CKMUX YPOBHEH M COOTBETCTBEHHO YeThIpe, TPHU H JBa
9JeKTpPOHA HAa BHEIIHEM JHepreTuYecKoM YpPOBHE),
a pagnychbl aTOMOB 3THX XMMHYECKHX 3JIeMEeHTOB YyBe-
JAYHABAIOTCS;

B) B, Al, Ga — meTa/jinyecKHe CBOHCTBA YCHJIE
BalTecd, a HeMeTaJIHUecKHe ocJjabeBaloT, TaK Kak
aTOMBI 9THX XWMHWUYECKHUX DJIEeMEeHTOB HMEIOT OJUHa
KOBOE YHCJIO 2JIEKTPOHOB HA BHEIIHEM BHHEpPTreTHYe-
CKOM YypoBHe (TpH 3JIeKTPOHA), HPUYEM UYHUCIIO 3THUX
VPOBHEI, a cJeJoBaTeJbHO, W PaJlychkl aTOMOB YVBe
JTAYHUBAIOTCSH;

MamatHuk . N, MeHpgeneesy
B CankT-letepbypre

r) Ge, Si, C — MeramnuuecKue cCBOHCTBa ocaabeBaioT, a HeMeTAJJIHYECKHe YCH
JUBAIOTCA, TAK KAK aTOMBI ATHX XWMHUYECKHUX 3JEeMEHTOB UMEIOT OLHHAKOBOE YHCJIO
BJEKTPOHOB HAa BHEITHEM YHEPreTHYeCKOM YpPOBHeE (UeThIpe 3JeKTPOHA), MPHUYEM UHE
JI0O 9TUX YPOBHEH, a CJeJOBATEJIBHO, U PAAUYChl ATOMOB YMEHBIIIAIOTCAH.

HeTpyaHO OTMETHUTE TOT (PAKT, 4TO CBOMCTBA XMUMHUYECKUX DJIEMEHTOB U3MEHSIOF
cA nepuoduyecku, T. €. MOBTOPAIOTCA Yepes3 OIpeAeIEHHOe UHCJI0 3JIeMeHTOB (uepes
mepron), moJjokeHue KoTophix B Tabmuie [I. . MenzgeneeBa (mOpAIKOBBIM HOMeD)
o0ycaoBJIeHO 3apAnoM aToMHOro Axpa. Hemapom cama cucrema [I. 1. Menpgeneesa
HOCHUT HasBaHHe «Iepuogudeckas». CiefoBaTelbHO, MOXKHO C(OPMYJIHPOBATL BaMk
HEeWIIHN 3aKOH XMMHH, KOTOPBIM Tak M HasbiBaeTca — llepumoanuyeckuii 3aKoH.

CBoiCcTBA XMMUYECKMX 3NEMEHTOB M 00pa3oBaHHbLIX UMK BELEeCTB Haxo4aTcs
B nepmo,u,mecxoﬁ 3aBNCUMOCTKU OT BeJIMHYMHbI 3apaga X atOMHbIX agep.

P

B nepuogax v rpynnax. lNepuoguyeckuini 3aKoH

-

dusnyeckuii cmbicn NMOPAAKOBOr0 HOMEpa XMMMYECKOro 3fieMeHTa, HOo-
Mepa nepuoga u rpynnbl. U3mMeHeHue CBOMACTB XUMMWUYECKUX 3JIEMEHTOB

1. PackpoiiTte puanyeckmii CMbIC NMOPAAKOBOro HOMEpa XUMWYECKOrO 3NeMeHTa, HoMe-

pa nepuoga, HomMepa rpynrbl.

2. Kak 3ameHsIloTCs MeTaninyeckne n HemeTanm4eckme CBONCTBA XMMWYECKUX 3NeMeH -

TOB: a) B nepuonax; 6) 8 rpynnax?




:

3. OxapakTepusyinte xummuyeckue anemeHTbl NuThia, Bepunnuvii n 6op No nnady:
* MOPSAKOBLIA HOMEP;
nonoxeHue B MNeproguyeckoin cucteme (Homep nepuoaa, Homep rpynnsl, NOArpynna);
4YUCNO MNPOTOHOB B \Ape atoma;
YUCIIO 3HEePreTUYeCcKUx YPOBHEeN;
oblee 4UCNO 3ANEKTPOHOB;
® YUCNO 3NEKTPOHOB Ha BHELLUHEM 3HEpPreTMHeckom YpPOBHE.
4. Onpepenire KONM4YecTBO 3NEKTPOHOB, KOTOPOE HYXHO OTAaTh WKW MPUCOEAUHUTE AN
MoNy4eHns 3aBEPLUEHHOINO BHELUHEro JHEPreTU4eckoro YpPOBHA aTtoMam CHenyloLwmx xXu -
MWYECKWUX 3NEMEHTOB: KUCNOPOA4, HaTpWi, XNop, MarHui.
5. CMMBONbI KaknxX TPEX XMMWYECKWX 3/IEMEHTOB PAacCroNOXeHbl B MOpsake yBennydeHws
pafuycoB MX atomoB:
a) P, Si, Al; 6) C, N, O; B) Ca, Mg, Be; r) C, B, Al?
6. Bribepute papg, Hucen, KOTOpoMy COOTBETCTBYET pacnpefeneHue anekTpoHoB Mo aHepre -
TUYECKUM YPOBHAM aroma, MetavMyeckue CBOWCTBA KOTOPOro BhipaxeHbl Hawbonee Apko:
a)2,8,2;,6)2 8 5;8)2,8,1;r) 2, 8, 8, 1.
. J

Bbipasute CBOE MHeHue

7. ODante cBOWO oueHky CTpPok U3 ctuxoteBopeHusa C. Wwunauésa «HYutas Mennoeneesa»:
Apyroro Hu4ero B npupoae Hert
HW 34€eCb, HW TaMm, B KOCMUYeCKuxX rnybuHax:
BCE — OT MECYMHOK Masbix A0 rnaaHeT —
N3 37IEMEHTOB COCTOUT eOUuHbIX.

§ 33. XAPAKTEPUCTUKA
DJIEMEHTA I10 ETrO ITOJOXEHUWIO
B NTIEPUOANYECKON CUCTEME

Mepuoauueckut 3akoH M [lepuoauueckas cucTEMa XUMHUYECKUX 3/1€MeHTOB
L. U. MeHpeneesa no3sonsioT NpOrHO3MpoBaTb CBOWCTBA 3/IEMEHTOB U obpa-
30BaHHbIX MMM BewecTs. Kakum obpasom?

XapakTepuCcTHKa XHMHYIECKOTO dJeMeHTa MOKeT CTPOMTHCH II0 OIpeleéHHOMY
IJIaHY.

1. ITonosxkenune anementa B Ilepmogmueckoil cucreme I. 1. Mengeneesa (aTom
HBI HOMEp, TMEPHUOM, TPYIIAa).

2. Crpoenue aroma (3apAx AApa M, CJIeJ0BATEIBHO, KOJIHMYECTBO HPOTOHOB, 3JIEK
TPOHOB, HEHTPOHOB); CXeMa pacHpelesIeHHA dJIeKTPOHOB 10 9HEPreTHYEeCKNM YPOBHAM.

3. XapakTep IIpPOCTOr0 BeIlecTBa, 0OPA30BAHHOTO AAHHBIM XUMUYECKUM 3JIEMEH-
ToM (MeraJsy, HEMETAJLI).

4. CpaBHeHWe CBOWCTRB ITPOCTOTO BEIECTBA CO CBOMCTBAMH TPOCTHIX BEIECTRB, 06
pPasOBaHHBIX COCEOIHUMMU [0 T'DPYIIIE DJIeMeHTaMH,




5. CpaBHeHHe CBOMCTE IIPOCTOr0 BeIlleCTBAa CO CBOMCTBAMHM IIPOCTBIX BellecTs, 00-
pPasoBaHHBIX COCEIHHMH II0 IEePHOAY dJIEMeHTaMH.

6. MakcumanbHad BaJEHTHOCTh, (POPMYJia BBICIIEr0 OKCHAA U ero xapakrep
(ocHOBHBIN, aM(OTEpPHLIA HJIM KHCJIOTHBIN).

7. @opmyaa BEICIIETO THAPOKCHAA W ero XapakTep (ocHOBaHHMe, aM(OTepPHEBIH T'H-
IPOKCH WMJIH KHCIOPOJCOoAeprKaliiad KHCI0Ta).

8. @opmyaa JieTydero BOJOPOJHOIO coefMHEHHs (/1 HeMeTaJJIOB).

IIpomnniocTpupyeM OPHUBEAEHHBIA IJIAH XapaKTEPHUCTHKAMH [BYX XHMHUYECKHX
9JIEMEHTOB — MeTajljla ¥ HeMeTaJLia.

XapakTepHMCTHKA MeTaJijia. PaccMOTpUM e€ Ha IpUMepe KalbIuA (nsomugg Ca).

1. Aromubiii Homep kKambima 20 (Z = 20). dgeMeHT KaJbIHUA PaCHOJIOMKEH BO
ITA-rpynne Ilepuomnueckoii cucremsl 1. 1. MenueneeBa, B 4eTBEPTOM IIepHOJeE.

2. Bapsax agpa +20, os0 comep:xuT 20 nmpoToHOB. Ymea0o HEHTPOHOB B AApPE PaB-
HO 20 (HaAmOMHUM, 4YHCIO HEHTPOHOB B fAApPe pacCUAThIBAeTCA 10 (opmyie:
N =A—-Z, r;e N — uucio HeATPOHOB, A — MaccoBoe 4YHCJI0, Z — MOPAJAKOBBII
HOMED). YUmcio 3JeKTPOHOB HA BJIEKTPOHHON obojouke Tak:ke pasHo 20, Tak Kax
aToM aJieKTpoHelTpasieH. Cxema pacnpejiellIeHHsA 3JIEKTPOHOB II0 3HEPreTU4ecKMUM
ypoBuam: 2e; 8e; 8e; 2e.

3. Ha BHemiHeM 5HepreTHYeCKOM YPOBHE aATOMA KAaJbI[UA ABA BAJEHTHBIX 2JIEK-
rTpoHa. Kaneuuit — a10 siemenT-Metasi. Ilpoctoe BellecTBOo Kajbliuii, o0paso-
BAHHOE ATOMAMH JAHHOTO XHWMHYECKOTO JJIeMEeHTa, TaKyKe ABIAeTCA MeTaJlJIoM,
claemoBaTeNbHO, [AJI HEro XapaKTepHbI BCe TUNHNYHBIE CBOMCTBA METAJLIOB: TEILIO-
M 9JIeKTPOIPOBOAHOCTD, ILJIACTHYHOCTH, METAJJIMIECKHH OJecK.

4. MerannuuecKrue CBOHCTBA ¥ KaJIbIIMA BBIPAKE€HBLI CHJIbHEE, YeM y Mar"Husd,
HO ciabee, ueM y CTPOHIIUA, UYTO 00BACHAETCA POCTOM paiuyca aromMa B paxy Mg —
Ca — Sr.

5. Mera/uinuecKkme CBOWCTBA y MArHWUsS BhIpa)KeHbl cJjabee, deM y HaTpus,
HO CHJIbHee, 4YeM y AJIOMHHHA, YTO CBA3AHO C yBeJMYeHHEeM dYHhcaa 3JIEKTPOHOB Ha
BHEIIHEM DHEPTreTHYEecKOM VpPOBHe B paAxy Na — Mg — Al

6. MaxkcuMasibHAA BaJeHTHOCTh Kalbllusa paBHa lI, Tak Kak ero aToM COAEDIKHUT
OBa dJIEKTPOHA Ha BHEIIHEM JSHEepPreTHMYecKOoM ypoBHe. @PopmyJia BeICIIEro (M eJuH-
cTBeHHOTr0) okcuzaa Kanbiua — CaO. OH aBadeTca OCHOBHBIM OKCHJIOM, CJeJoBa-
TeJIbHO, B3ANMOJEHCTBYeT ¢ KHCJI0TAMH, KHCJIOTHLIMHU OKCHIAMHU WU BOHO# (3anuuiu-
me YpasHeHUA COOEemcmeEyrnuux pearxuyuil).

7. @opmyna ruapokcuja kanabnua — Ca(OH). O aBiasercsa pacTBOPUMEIM OC-
HOBaHWEeM — IIEJI0YbI0, CJIeJ0BATeNbHO, B3aUMOJEHCTBYET C KHCJIOTAMM, KHCJIOT-
HBIMH OKCHAAMH W COJAMH (3anuwiume YpasHeHUs COOMEBEMCMEYUWUX pearKiuil,
yKaxume Yycioeus ux npomeKaHus).

8. Kanpnuii He MMeeT JIeTydYero BOAOPOJHOIO COeJIMHEHHA, HO obpasyeT TBEpJoe
noHHOe coeamHeHme — ruapup kamenus Cal, (6cnomuume, kax obpasyromcesa Ha-
36aHUA OUHAPHbLLX CcOeOUHEHUIL).

XapakrepucTHKa HeMeraJia. Paccmorpum eé Ha npumepe (gocedopa (1usoron ?éP).

1. Aromusiit HoMep (ocdopa 15 (£ = 15). Dochop pacmonoxken B VA-rpynne
Ilepunoguygeckoil cucrems! I[. 1. MenpgeneeBa, B TpeTheM HepHO/E.

2. 3apan aromuoro aapa +15, oHo comepskur 15 mporonoB m 16 HeHTPOHOB.
Ha snextponHoii obomouke 15 amekTpoHoB. Cxema pacmpefelleHUA 3JeKTPOHOB IIO
9HEpreTHYecKUM ypoBHAM: 2¢; 8¢€; bHe.




3. @ochop ob6pasyeT HECKOJIBKO HPOCTHIX BEIIECTB — HEMETAJJIOB, CJIeJ0BaTelb-
HO, IJIA HEro XapakTepHO ABJIEHHWE aJJIOTPOIIHH.

4. Hemerannuueckue csBoiictBa y (Qochopa Beipakennl ciabee, uemMm y asora,
HO CHJIbHEe, YeM y MBIIIbAKA, YTO 00bACHAETCS POCTOM pajguyca aroMa B pPALY
N — P — As.

5. Hemerannuueckue cBoiicTBa y (ocdopa BeIpakeHbI CHIbHEe, 4YeM Y KPeMHUSA,
HO cyiabee, 4eM y cepbl, YTO CBA3AaHO C YBeJWYEHHEM YHCJIa 3JIEKTPOHOB Ha BHEIIHEM
9HEPreTHYeCKOM ypoBHE B paxy Si — P — S.

6. MakcumaabHas BaJleHTHOCTH (ocdopa paBHa V, TaK KaK ero aToM COJEPIKHT
NATH JIEKTPOHOB Ha BHEIIHEM 9HEPreTHYecKOM ypoBHe. Popmysa BBICIIEro OKCHIA
dochopa — PLOys ITOT KHUCIOTHBIN OKCHJ B3aUMOAEHCTBYET € BOJOH, IIelodaMu
U OCHOBHBIMM OKCHAAMH (3anuwiume YypasHeHUs COOMEEMCMeEYIowWux peaKyuil).

7. Tmaporcun dochopa(V) — docehopras wumemora HygPO4 BsaumMopmeircTByer
C OCHOBAHWUAMMU, OCHOBHBIMU OKCHAAMHU U COJAMH (3anuuiume YpasHeHUs COOM
6eMCMEBYOWLUX PeaKyuil, YKaxcume munvl PeaKyuil U Ycao6ui ux npomexaHus).

8. @opmyna nerydero BogmopoaHoro coepuHenua — PHy (sanuwume gopmynry
amnanozuinozo coeduHenHus 01 azoma).

ITo npuBegéHHOMY BBIIIE ILIAHY HOA00HBIE XapaKTEPUCTHKH MOJKHO JaTh OOJIb-
IIUHCTBY XuUMUUYecKux sjemeHToB A-rpynn Ilepmopmueckon cucrembl . Y. Men-
JeJeeBa.

OgHako B XAMHYECKOM MHpe He BCE OJHO3HAYHO: HE KaKIOMY METaJJIy COOT-
BeTCTBYET TOJIbKO OCHOBHBIM OKCcHJ M ocHoBaHue. HeKoropsle Merallibl o0pasy-
0T TaK’Ke KHCJIOTHbIe OKCHJBI M KHCJIOPOACOJeprKallie KHCJIOTHEI U COeJUuHEeHUd,
obragaronime aM()OTEPHEIMH CBOHCTBAMM.

MnaH xapakTepucTUKM XMMU4YEeCKOro asieMeHTa. XapakTepucTtuka a/ieMeH-
Ta-MeTanna. XapakTepucTuka anemMmeHTa-Hemertanna

lNMpoeepbTre CBOU 3HAHUS

1. Mo npuBenéHHoMy B naparpade nnaHy OaiTe XapakTepucTuky XMMWYeCKUX 3nemMeH-
TOB: a) kanus; 6) marHus; B) cepbl; ') xnopa.

2. Jletyune BogopogHble coeduHeHwa coctaBa H; obpa3syioT:

a) Ga, Al, B; 6) Fe, S, Sc; B) Be, Ca, Sr; r) P As, Sh.

OTBET nosicHUTE.

3. Pacnonoxute anemMeHTsbl B NOpsake YCUNeHUst HEMETannMYecknx CBONCTB:

a) bop, asoT, yrnepoga;

6) kucnopopg, cened, Tennyp;

B) dochop, MbIWbAK, XN0p, cepa, GTop, repMaHuii.

4. Kak M3MeHaIoTCA paguvyc atomMa, OKWUCIWTENbHbIe CBOWCTBA aTOMOB, MakKCUMalbHas
BANeHTHOCTb, METanNM4eckue CBOWCTBA NMPOCTLIX BELLECTB B pAAY 3NEMEHTOB:

a) Al — Si— P — 8

6) Ba — Sr — Ca — Mg

B) Te — Se — Br — ClI

ry Ge — Ga — Al — B

5. Hannwwute (popmynbl BbICLLEro OKCUOA M COOTBETCTBYIOLLErO EMY MMOPOKCUAA C Haw -
6onee BblpaXXeHHbIMW KUCMOTHLIMW CBOWCTBAMW O/ 3NeMeHToB-HeMeTannoe: ¢ocdopa,
KPEMHMWA, Xnopa, cepbl.




6. Hanuwwnte ¢opmynbl BbICLLMX OKCUAOE M COOTBETCTBYIOLUMX MM MAPOKCUOO0B AN ane-
MEHTOB-METaNNOB: alOMUHWUSA, MarHus, Meau, NUTus.

7. 3anvwunTe GopMynbl ABYX BbICIUWMX OKCWAOB, ecnu ux coctas 30 3 u 3,03, a Takke
TPW YPaBHEHUS peakuui, XapakTepusylowme XMMUYeckue CBOWCTBA 3TWUX OKCUIOB.

NMpumMmeHUTEe CBOU 3HAHWA

8. Hanuwmnte ypaBHEHUA XUMWYECKNX pPeakuuin Kanbuuvs:

a) ¢ KMCcnopoaom;

6) c cepoii;

B) C BOOOW.

9. Mcnonb3ysa npuBedEHHLIM B naparpade nnaH, HanguTe CXOACTBO W pasnnyus nap

XUMUYECKUX NEMEHTOB!

a) nMTua 1 HaTpus;

6) yrnepoga v asorTa.

10. OnpepenuTe NONOXeHue XMMUYEeCcKux anemeHToB B Nepuoanyeckoi cucteme no cne -
OYIOWUM AaHHbIM:

a) agpo atoma cogepxXut S NpoTOHOB;

6) maccoBoe 4ucno atoma paBHo 35, Npu4yém B siope aroMa 18 HelTpPOHOB;

B) B 9NEKTPOHHON oBonovke aroma cogepxutcs 13 31eKTPoHOB;

r) anekTpoHHan obonoyka aroma COCTOUT U3 TPEX IHEPreTUHECKUX YPOBHEN, Ha BHEW -
HEM YpPOBHE HaxoguTcsi 4 anekTpoHa.

11. MNpounTtate dparMeHT XxapakTepuUCTUKM XWUMWUHECKOro 3nemMeHTa Mo MonoXeHWo

B lNepuoguyeckoin cucteme M onpenennute aToT 3MEeMEHT:

a) ero Metannm4eckme cBoCTBa Bblpa*eHbl CMNbHEE, YEM Y aNnlOMWUHKNA, HO cnaﬁee, yem

Y MHOuS;

6) ero HemeTanAM4eckne CBOMNCTBA BbipaXeHbl cuibHee, 4em y BGopa, Ho cnabee, 4yem

y asoTa;

B) dopmMyna netyyero BOAOPOAHOro coeanHeHns — H3, a anekTpoHHas obonoyka atoma

COOEPXWUT YeTbipe 3NEeKTPOHHLIX YPOBHS;

r) HA BHELUHEeM 3NeKTPOHHOM YPOBHE COOEPXWTCH 4YeTblpe 3NeKTpoHa, 3NeMeHT pac -
nonoXxeH B TpeTbemMm nepuoge;

0) HemeTann, MakCumalibHas BaneHTHOCTb paBHa MATW, YACNO 3NMEKTPOHHbLIX YPOBHEN B

aNeKTPOHHOI 0BonoYke atoMa pPaBHO YEeTbIpEM.

12. [Ins peakumm c XNOpoM B3STbl OAMHAKOBLIE MaccChl MarHus u kanbumsi. He npowsso -
08 XMMUYecKMx pac4EéToB, onpegennTe, ONs Kako M3 aTux ABYX peakuuia notpebyetcs

donbwrin 06bEM razoobpasHoro xnopa.

13. NMpwn cxwuranmn 0,45 r npoctoro BelwecTea, obpa3oBaHHOro atoMamwu 3NemMeHTa

lIA-rpynnel, obpasoBanock 1,25 r okcupa. Onpenenvte, Kakoe BelwecTBo Gbino B3ATO

Ona peakuuu.

W

Ucnonb3yiTe AONONHUTENBHYIO MHPOpMaLUIO

14. MpepncTtaBsTe cebe, 4TO OraHecoH cTan cTabuibHbIM XMMUYECKUM 3nemeHTom. Crpo-
rHO3MPYATE CBOICTBA 3TOMO 3/IEMEHTA U COOTBETCTBYIOLWENO MPOCTOro BELWECTBa Ha 0C -
HoBaHWKM nonoxenuma B MNepuognydeckonn cucteme . . Mengeneega.

15. MNoarotoBbTe coobuieHne 06 OTKPLITUU OAHOTO U3 XMMUYECcKUX anemMeHToB. [nsa nog, -
rOoTOBKW COOBLLIEHUA MOXHO BOCMOJL30BATLCH CAUTOM Xumuyeckoro dgakynereta MIY.




BbIBO/IbI K IJIABE IV
«JIEPUOJIMYECKUN 3AKOH M ITEPUOJINYECKAS
CUCTEMA XUMMNYECKUX BJIEMEHTOB
A. I. MEHAEJIEEBA. CTPOEHUE ATOMA»

1. Ilepuoguueckaa cucremMa xumuueckux asiemeHToB II. . Menzgeie-
eBa — 3TO rpaduyeckoe oTobOpakeHHe NEePUOJUUYECKOro 3aKOHA.

2. XyMHUUYECKUH 2JIEMEHT MOXKHO XapaKTepu30BaTh HA OCHOBAHUHU €r0
nono)xkenua B Ilepuogmueckoil cucreMe IO CJaeAyIOIeMy IJIaHY.

1) IMonmoxxkenue snemenTa B Ilepumomuueckoit cucreme 1. 1. Menugeme-
eBa ¥ CTPOEHME ero aToMa.

2) XapakTep IIpOCTOr0 BelllecTBa, 00OpPasOBAHHOIO [JAHHBIM XUMHUUYE-
CKHMM 2JIEMEHTOM (MeTaJyi, HeEMeTaJLl).

3) CpaBHeHUE CBOMCTB IPOCTOrO BeIleCTBA CO CBOMCTBAMHM IIPOCTBIX
BeIecTB, 00pa3oBaHHBIX COCEJHHUMHM IIO I'DYIIIE 3JeMeHTaMHu.

4) CpaBHeHUE CBOWCTB IIPOCTOrO BeIlleCTBA CO CBOMCTBAMH IIPOCTBIX
BeIlecTB, 00pa3oBaHHBIX COCEJHHMH IIO IIEPUOAY 3JEeMEHTaMU.

5) MakcuMmasibHass BAJeHTHOCTh W (DOPMYJIa BBICIIEr0 OKCHAA U €ro
xapaxkTep (OCHOBHBIN, KUCIOTHBIN MIM aM(OTEPHBI).

6) ®opmysia BeICIIEr0 IM'MAPOKCHAA U ero xapakrep (ocHoBanme, amdo-
TEPHBIN TUAPOKCHUJ WUJIH KHUCJIOPOACOAep:KAaIiad KHCJIOTA).

7) @opmyJaa JeTydero BOJAOPOAHOIO coeAuHeHUA (IJaA HeMeTasJoB).

3. AM(DOTEPHOCTF — BTO CBOWCTBO BEIIECTB MNPOABJIATH KHCJIOTHBIE
WJIA OCHOBHBIE CBOWMCTBA B 3aBUCHMOCTH OT IIPHUPOALI peareHTa.

4. AToM COCTOUT U3 AApa W 3JIEKTPOHHON 000JIOYKH.

5. dxpo cocTouT W3 HMPOTOHOB U HEUTPOHOB. KosmdecTBO HPOTOHOB
COOTBETCTBYET IIOPAZKOBOMY HOMEPY XHMHUYECKOro djeMeHTa B Ilepmo-
AUYecKOoll cucremMe xXumMuuyeckux asgemeHToB [l. . MenpeneeBa. Macca
aTroMa COCpeJoTOYeHA B ero fApe.

6. DIeKTPOHBI pacmojiaraloTcss BOKPYT AApa Ha 3JeKTPOHHON 000J04Y-
Ke. Tax xaxk aToM bdJeKTpOHeUTpajieH, KOJUYEeCTBO 3J€KTPOHOB PaBHO
KOJUYEeCTBY IIPOTOHOB ¥ COOTBETCTBYET IIOPALKOBOMY HOMEpPY XUMMU-
yecKoro asjgemeHTa B llepmopmnueckoil cucreMe XMUMHUYECKHUX 3JIE€MEHTOB
. A. Mengeneena.

7. dnexTpoHHaA 000JI0UKA aTOMa COCTOMUT M3 3JIeKTPOHHBIX CJIOEB, WA
9HepreTUUeCKuX ypoBHel. VX KOJIMYeCcTBO COOTBETCTBYET HOMEPY Iepuoja.

8. Pasimmuaror 3aBepuiéHHbIe (1-i1 YpPOBEHb COMEPIKHUT ABa 3JIEKTPOHA,
2-1 — BOCeMb BJIEKTPOHOB, 3-iI — BOCEMHA/IlaTh) M He3aBEpPIIEHHEIE
QJIEKTPOHHBIE CJIOU. YHCJIO 5JIEeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJIO€
aroMa XUMUYECKOI'0 3JIeMEeHTa COOTBETCTBYEeT HOMepy ero A-T'pyIIIbI.

9. B mpezenax oHOro nmepuojia ¢ yBeJIMUYeHUEM IMOPAJKOBOIo HOMepa
XUMUYECKUX 3JIEMEHTOB MeTaJlIMdecKue cBOicTBa ocisiabeBaioT, a HeMe-
TaJJIMUYeCKHe CBOMCTBA YCUJIMBAIOTCA; B mpezenax A-rpynnbl BCE IIPOHUC-
XOAUT HaobOPOT.




XUMHYECKAS CBS3b.

OKHCJIHTEJIbHO-
BOCCTAHOBHTEJIbHBIE
PEAKITHH



§ 34. NOHHASI XUMHNYECKAS
CBA3b

ATOMbI 3/1€MEHTOB-METaNNIOB NIErKO OTAAIOT 3/1EeKTPOHbI C BHELUHEro 3Hepre-
THYECKOro YPOBHS, MpeBpallasicb fpuW 3TOM B MOJIOXWTENbHbIE WOHbI. ATOMbI
3/1EMEHTOB-HEMETa/IIOB NPUHUMAIOT HeAoCTalolUe 3NEeKTPOHbl [0 3aBepLueHUs
BHELLHEro 3HepreTMYecKoro YpOBHS, NpeBpallascb nNpu 3TOM B OTpMUUATENbHbIE
noHbl. KakoB ke pesynbrar Takux npoueccos?

B 1916 r. memenkunii yuénsrii Baaerep Koccenp mMpuUmén K BBIBOAY, 9TO XHMHA-
YecKas YCTOHYHBOCTE aTOMOB GJArOPOZHBIX T'a30B COCTOMT B TOM, UTO MX BHEIIHHH
AJIEKTPOHHLIA CJIOH 3aBeplléH, T. e. BKJYaeT 8 anekTpoHOB (y renua — 2). Ile
aTomy Koccenb TIpeAlloNoMKWI, UTO ATOMBI JPYTMX 3JIEeMEHTOB, CTPEMSCH HOJYIHTh
BOCHEMHUBJIEKTPOHHBIA BHENIHWM CJIOH, MOTYyT HPUHHMATHL HeLOCTAlOIlue 3JIeKTPOHBL
WM OTJABATH BHEIIHUE.

Paccmorpum, Kak 2TO NPOMCXOAMT Ha IIpUMepe aTOMOB HATPHUA W XJopa.

Atom Harpus (HaTpuii — sjaemeHT [A-TPYIIBI) AJA MOJYUYEHHS 3aBEPIIEHHOTO
BHEIITHEer0 SHepreTMYecKOro yPOBHA OTAACT CBOM eJUHCTBEHHBINA 3JeKTPOH C BHeIH
Hero ypoBHs aroMy xJopa. Aromy xJsopa (xjgop — siaemenT VIIA-rpynner) Kak pas

He XBaTaeT OJHOI'O 2JIEKTpPpOHa OJOA 3aBepIIeHndA BHeIIHero CcJaodA. HpH ITOM aToOM
HATPHUA OPEBPATUTCA B IIOJOKHUTENIBHO 3apAMKeHHBINA MOH ¢ 3apagoM 1+, a aToMm XJo
pPa — B OTpHOAaTEJbBHO 3apH}REHHHﬁ HOH C 3apAaigoM 1-. HaHOMHHM, YTO HOHBI —
2TO IIOJIOKHUTEeJBHO HWJIM OTpHIATeJIbBHO 3apAKeHHble YacCTHIIBI, B KOTOpPLIe IIpeBpa
IIamnTcA aTOMBI XHMMHYECKHX DJIEMEeHTOB B pe3yJabTaTe OTIHadvd WJIH IIPpHCOeJMHEeHNA
anekTpoHOB. Mesxay pasHOMMEHHO 3apPAKEHHBIMU HOHAMU BO3HUKHET 3J€KTPOCTA
THYeCKOe NPUTAKeHHe U obpasyercA XJIOpHJ HaTpuA (IIoOBapeHHAd COJIb):

Na ClI NaCl
- -
@) @) — @) |®)
2 81 13287 2 8 288

Ilponecc npeBpamieHnsA aTOMOB B MOHBI M300paskéH Ha cxeme 9.

XUMWUYECKYI0 CBA3b, OﬁpEiSYIOI.LWIOCﬂ 3a CYET BNeKTPOCTATUHECKOro MPUTSKEHWA
MPOTUBOMOJIOXHO 3apsPKEHHbIX WOHOB, HA3blBAIOT MOHHOW CBAA3bIO.

PacemoTpum nprumMep o6pasoBaHUA MOHHOM CBA3U B APYIOM BelllecTBe — OpoMuie
kanbnusa CaBra Tak kak kambuuii — ajnemeHT IIA-rpynnel, aroM Kanbnud OTAACT
JBa 2JIEKTPOHA ¢ BHEIIHEro YPOBHA JABYM aToMaM Opoma, KOTOPBLIM JIJIs 3aBepIIeHus
coOCTBEHHBIX BHEIIHWUX YPOBHEH He XBaTaeT IO OJAHOMY 3JEeKTpoHY (6pom — 3je
meHT VIIA-rpynner). IIpu sToM aToM KanbIiMsa IPEeBPATUTCA B MOJOMKHUTENLHBIN HMOH




Na + CI| — Na*+ CI-— NaCl

Cxema 9

ATom ATom MoH Won MoHHoe
coenuHeHne
ATom Mon
HaTpus HaTpusa
+ —_— +
ATOM MoH
xnopa xnopa MoHHoe coeguHeHue

c 3apanom 2+, a Ka)Iblli aToM 6HpoMa — B OTPUIIATEJIBHBIA HMOH ¢ 3apajgoM 1—. 9rtu
TpU HoHA o6pasyioT coenumHeHHe, uMeloiee (opmyny CaBp.

2e
0 0 2+ =
Ca +2Br — Ca” +2Br —— CaBr,

Atom  Atomebl WNoH WNoHb! WNoHHoe
coeuHeHwe

00 -

Honuasa cBASH BOSHUKAET IPH B3aMMOJEHCTBMH ATOMOB, HMEIOIHUX APKO BBIpa-
JKeHHBbIE MPOTHUBOIIOJOKHBIE CBOMCTBA: MexAy aaemeHTamu-meraiamu [1A- u ITA-
rpynn u ajgeMeHTamMu-HemerasiamMu VIIA-rpynnbl, KHCIO0pPOLOM.

CocTaB MOHHBIX COELUHEHWH, KOTOPBLIE OTHOCATCA K BEIecTBAM HEMOJIEKYJIAP-
HOTO CTPOEHUA, OTPAKAIT C IMOMOIIBK (POPMYJBHBIX €IMHUI[ — aHAJIOTOB MOJIEKY-
JAPHBIX (hopMyJI.

PacemorpuMm anropuTM HanmucaHuA (DOPMYJIbLI MOHHOTO COeAUHEeHHdA, 00pasoBaH-
HOT'0 aToMaMH Kajbluf M (propa.

1. MBI TONBKO YUTO HPHIILINA K BBIBOAY, UTO ATOM KAaJbIHA OTZAET ABAa CBOUX
BHEIITHHUX 3JIEKTPOHA:
2+

Ca —2e¢ — Ca
aTom HOH

2. CocraBUM cXeMy MpeBpallleHns, IIPOUCXONAIIEro ¢ aToMoMm (rropa. @rop —
aro xuMuuecknit asemenT VIIA-rpynmer Ilepmogmueckoi cucrems! [I. YI. Menpgeneesa,




Hemerasui. Ero aToMy Jierde INIpHMHATE OIHMH SJIEKTPOH, KOTOPOro eMy He XBaTaeT
JO 3aBeplIIeHnus BHEIIHero sHepreTH4YecKoro ypoBHA, YeM OTAATh CeMb 3JIEKTPOHOB:

F +e > F
aTom HOH
3. Haumensblniee ob1ee KpaTHoe Me:KAY 3apanamMu oOpas3soBaBIIMXCA HOHOB paB-
HO 2. Paanenm ero Ha s3apdajabl OGDHBOBHBHIHXCH HOHOB M INOJYYHM 3Ha4YeHHA HH-
OeKCOB JJisi Kaskaoro snemenTa: 1 mas Kaabiua u 2 aasd (ropa.
4. 3anumieM cxemy oOpasoBaHHUs MOHHON CBA3H MEyKIy aToMaMM KanbIuA U (ropa:

2+ 1-

Ca + 2F — CalFy
2e —!

Bee coepmHeHusA, o6pasoBaHHBIE WOHHON CBA3BIO, IIPHA OOBIYHBIX YCIOBUAX —
TBEPAbIE KPHUCTAJINUecKue BemecTBa. OHM XapaKTepHU3YIOTCA IMPaBUJIbHBIM DPACIIO-
JIOKEHUEeM COCTABJIAMIIUX UX 4YacTul (B JAaHHOM cJjiydae — HMOHOB) B CTPOroO OIIpe-
JIeJIEHHBIX TOYKaX MHPOCTPaHCTBA — Yy3iaaX. EciaW COeMHUTH dTH TOYKM JIMHUAMU,
TO BO3HHMKHET IIPOCTPAHCTBEHHBIM KapKac, HAa3bIBAEMBI KPHCTAJIHYECKON PeIler
KOI.

Tak Kak B y3Jax BeNIeCTB C MOHHOW CBASBIO PACIIONAralOTCA MOHBI, TAKOH THII
PeméTOK TaK M Ha3bIBaeTCd — WOHHBIE KPHCTAJJIMYEeCcKHe pemeéTKH. BemecTBa
C 9TUM THUIIOM KPHCTAJIHYECKON DEIMIETKH SABIAKTCA HE TOJBKO TBEPABIMU, HO Tak
JKe TIPOYHBIMY, TYTOILIABKHUMHU W HEJeTYYHMH.

-

WoHHas cBA3b. AnroputM HanucaHua ¢opmMynbl MOHHOMO cCoOeAUMHEeHud.
UoHHana Kpuctannuyeckas peluérka

| TposepbTe CBOM 3HAHWUA

1. Y7o Takoe woHbl? Kak oHn oBpasyiTtca?
2. Hangute CxOACTBO W pPasnuyma Mexay: a) artoMom Kanbuusi U WOHOM Kanbuus;
6) atToMOM KMCNopona U MOHOM KUCRopoaa.

.

3. CocraBssre cxemy 0BpasoBaHUA WOHHOW CBA3WM MeXAay NUTUeM WU anemeHTamu-Heme-
Tannamu: a) ¢ropom; 6) Kucnopoaom.

4. CocTtaBbre cxemy 06pa3oBaHVs MOHHOW CBA3WM Mexay GTopomMm WU anemeHTamu-meTan -
namu: a) kanvem; 6) kanbumem.

5. Hailgute OTHOLWIEHWE YMcna NOoNoOXUTENbHbIX MOHOB K YACNY OTpUUATEeNbHbIX B COeOn -
HeHusax: a) xnopua Hatpua NaCl; 6) xnopug, kansums CaCl 5; B) dTopua aniomuHus AlF .

o J

WUcnonb3yinTe AONONHUTENbHYIO HpOoOpMaLUIo

6. Mpeonoxute ceoi BapmaHT rpaduyeckoro oTobpaxeHuss obpasoBaHMA XUMUHECKON
CBA3N B coeauHeHun, umeiouiem dopmyny BaCl,.




§ 35. KOBAJIEHTHAA
XUMWYECKASI CBA3b

Monekynbl MHOMMX NPOCTbIX BELLECTB-HEMETA/IOB COCTOAT M3 OBYX aTOMOB:
ranorenbl (Fp, Cly, Bry, 15), Bopopos H,, kucnopops O, asor N, Moneky-
Nna 030Ha COCTOMT M3 Tpéx atoMmoB kucnopopa Os, Monekyna pombuueckoi
cepbl — M3 BOCbMW aTOMOB Sg, a Monekyna Gesnoro cocchopa — K3 HeTbIpEx
atomoB P4 Kakue xumuuyeckue CBA3W yAEpXKMBAKOT OfMHAKOBbIE aTOMbl d1EMEH-
TOB-HEMETaJIJIOB B COCTAaBE MOJIEKY/l MPOCTOro BeliecTtsa?

HHNMH.

B TtoMm e 1916 r. amepukanckuil pusukoxuMuk ['mabepr JIbouce npumén K aga-
JoruduHOMY BbIBOAY, uTo u B. Koccenb: aToMbl XMMHUUYECKUX 3JIEMEHTOB CTPEMSATCH
K 3aBepIIeHWI0 BHEIIHETro CJIOA K3 BOCBMH 3JIeKTpOoHOB. OmHAKO YYEHBINM PpeImnI,
YTO ATOMAM OJHOI0 U TOTO Ke HeMeTalyla OTAABATH BHEIIHWE 3JIEKTPOHBI TAKUM Ke
aroMaMm 3aTPYAHUTENBHO, TAK KAK 3THUX 3JIEKTPOHOB CJIHUIIKOM MHOTO. ¥ CTOMYUBBIN
BOCBMUBJIEKTPOHHBINA CJIONH y TAKUX ATOMORB JOCTUTaeTCA 3a CUET TOT0, UYTO KaXIbIi
U3 HUAX, CBA3LIBAACH B MOJIEKYJY, IIepeJaéT B COBMECTHOe IOJIb30BAHHE CBOHM BHEI
Hue 3JeKTpoHEI. Ilpu stom obpasyiorca obinue (mojenéHHBIE) 3JeKTPOHHBIE IIAPHI,
KOTOpBIe IPUHALIEKAT BHEITHUM 3JIEKTPOHHEBEIM CJIOAM cocefHUxX atomoB. O6a atoma
VAEPIKUBAIOTCA B MOJIEKYJie BMECTe IMMOTOMY, YTO HX IOJIOMKHUTEJbHBIE AAPA TPUTATH
BalOTCA K DJIEKTPOHHBIM ITapaM, KOTODPBbIE B OJMHAKOBOH CTENEHW INOAeJeHBI MEXIY

XMMWYECKYD CBHA3b, BO3HWKAIOLWYKD B pe3ynbrate obpasoBaHua 00LWMX anek-
TPOHHbLIX Nap, Ha3biBAOT AaTOMHOM WM KOBaNIeHTHOM.

Tax, HanpuMep, 00pasyloTcAa JBYXaTOMHBIE MOJeKyJsl xjopa Cl.

:Cl-

AIEKTPOHHYIO TAPY, KOTOpas M CBA3BLIBAET UX B MOJEKYJIY.

:Cl* + +Cl: —:ClECI:

INeKTpPoHHbIEe AnekTpoHHaA
dopmynbi popmyna
BHELLUHEero cnos MOneKynbl
aToMOoB xnopa xnopa

Kaxxapiii aroM xJaopa, Kak M JiF000T0 APYroro rajioreHa, COAEP:KHUT HA BHEIIHeM
AJIEKTPOHHOM CJIO€ CeMb 3JIEKTPOHOB: TPH AJIEKTPOHHBIE ITaphbl U OAWH HEIApPHBIA JIeK
TPOH, YTO YCJIOBHO OTPa)KaeT CJeAYIOINas 2JIeKTPOHHaA (POpMYyJia ero BHEIIHETrO CJIO0:

CJIE,E[OB&TEJIBHO, EKaXJOoMy aTOMy He XBaTaeT 0 3aBepIllleHHdA OJHOTI0 3JIeKTpOHAa.
]._.[pPI cOnnKeHuHn ABYX aTOMOB XJIOpa HelmapHbIe 2JIEKTPOHBIL Oﬁ'BE,HHHﬁIOTCH B Oﬁ]IKYI'D

Jna Toro uToObl M300pas3uTh oOpa3oBaHWe KOBAJIEHTHOW CBA3M, MCIIONB3YIOT yC-
JOBHOe 0003HaueHHe — OOINVIO 2JeKTPOHHYIO mapy 0003HAvalT YEPTOUYKON, HIH




BaJIEHTHBIM ITPpUXoM. PopMysy, MOKasbBIBAIOIIYIO MOPAJAOK COEJMHEHHS ATOMOB B
MOJIEKYJe, B KOTOPOHW KOBAaJIEHTHBLIE CBA3W 0003HAYEHBI BAJEHTHBIM IITPUXOM, HA
3BIBAIOT CTPYKTYPHO# (hopmymoi. [ina MoJIeKyJbl XJiopa CTPYKTYPHYIO (Gopmyny 3a-
MHUCEIBAIOT TaK:
Cl—Cl1
ATOMEBI BOZOPO/Ia, CTPEMAIIHECHT K MOJYIEHHIO ABYX3JEKTPOHHOTO 3aBEPUIEHHOTO
CI0f, KAK Y arToMa TeJusd, BeayT cedsa aHAIOTHYHO:

He++H— H[|H

OﬁpaTHTe BHHUMAaHHe Ha Ha3BaHHe 3TOT0 BHIOa XUMHAUYECKON CBA3H: KosaJeHmHuaA,
a TakKe Ha HasBaHHe UYEPTOUYKH B CTPYKTYPHOI (pOpMyJe BellecTBa — BAJCHMHbLIL
MITPUX.

Y7o Takoe BafIeHTHOCTb C TOYKM 3PpeHHUA CTPpOEeHHUA aroma?

Yucno obLimx ANEeKTPOHHLIX Nap, T. €. YACNO KOBAaNEHTHbIX XUMUYECKUX CBA3EH,
KOTOpble AaHHbIN atom obpasyeT ¢ ApYyrMMn atoMamu, Ha3blBaloT BaNEHTHOCTLIO.

W B monexryse xjopa, U B MOJEKYJIe BOZOPOJA aTOMBEI OZHOBAJEHTHBLI M CBA3AHBI
Meskay coboil ogHOI 001eil aaeKTpoHHON napoii. Takad cBA3L Ha3LIBAETCA OXHHAPHOM.

Pacemorpum, xar obpasyerca wmoiaexyina asora Np. Ero aromer comepixat
Ha BHEIIHEM CJIOe IATH 2JIEKTPOHOB (9T0 aneMeHT VA-rpynmnel). YrolGsl HAUTH 4HUCIIO
HETAPHBIX JJIEKTPOHOB, HYKHO M3 BOCBMHU BBIUECTH HATH (UMCJIO BHEIIHUX IIEKTPO
HOB, paBHOe HoMepy rpynnsl). CienoBaTelbHO, Ha BHEIIHEM CJIOE aToMa asoTa CO-
JepIKUTCA OJHA JIEeKTPOHHAA Hapa U TPHU HeNapHBIX 3JIEKTPOHA.

PN

ATOMBI a30Ta COEAMHANTCA B MOJEKYJY C IIOMOIIBI0 TPEX OOIMUX 9JIeKTPOHHBIX
nap (asoT TpéxBasieHTeH): _

HETpY,!IHO onpeneJNTe KPATHOCTH 9TOH KOBaJEeHTHOH cBdA3W. Takada cBA3L Ha-
3bIBAETCA TPOMHOM.

Tax kar MOJIEKYJIBI IIPOCTEIX BellleCTB-HeEMeTaJllIOB OGPEBOB&HH arToMaMm OJHOIO
H TOrO XMe XHMHYecKOoro a3JjemMeHTa, TO oﬁmne JJIEKTPOHHBIE IIapbl IIpHHaAJJdexarT
9THM aToMaM B paBHOil cremeHu. CrefoBaTenbHO, aTOMBI HEe MOJYYaiOT 3apaf, U Ta
KV XMMHAYeCKYIO CBA3b Has3bIBAKOT KOBaJeHTHOM nenomipnoﬁ.

HPH HOPMAaJbHBIX YCJIOBHAX MHOTI'HMEe IIPOCTBIE BellleCTBa-HeMeTaJdJIbl, MOJEeKYJIbI
KOTOPBIX OOpPA30BAHBI 38 CYET KOBAJIEHTHOW HENOJIAPHONW CBA3U, ABJIAIOTCI rasaMu
(Bogmopoja, Kwuciopoa, asor, (grrop, xaop # Ap.). OgHAKO IPU BEICOKOM JIaBJIeHHUH
1 HH3KHX TeMIeparypax OHH IOpeBpalgarmTCcda B TBép,ﬂ;He KpHCTaAJJIn4YeCKHe BeIe-
CTBa 3a CYET MEe¥XMOJeKYJIAPHOTO BBB.HMO,IIBfICTBHH. B Vy3max UX KpHUCTAILIHYEeCKHX
pemé’rox pacooJjiararTcAa MOJEKYJIbI. Tarxue KpHcTaldanudecKHue pemé'ﬂ{u Ha3bIBAKT




ca moJieKyaapHbIMH. OHM XapakTepHEI ¥ IJIA CJI0KHBIX BelllecTB (YIJIeKHCIIOTo rasa,
XJIOPOBOJAOPOAAa, MeTaHa M Ap.).

CHIIBI MEe/XMOJIEKYJIAPHOTO IPHUTAMKEHN AOBOJBHO cjadble, IMO3TOMY B KPHCTAR
JUYECKOM COCTOAHHWHM TAaKHe BEeIlecTBa JIETKOIIABKH, HEIIPOYHEI M JIETYYH.

MonekyasgpHble KPUCTAIAYECKIE PEUIETKH MMEIOT Mepelneilnne B TBEPAOe arpe
raTHOE COCTOSAHUE JKUIKOCTH, MOJEKYJIBl KOTOPBIX 00pas0BaHBLI KOBAJIEHTHOU CBA3BIO,
HanpuMmep Opom, a TakKe HeKOTOpble TBEpAbIe BellecTBa (Oesblit Qocdop, Hom).

CyHiecTBYIOT BellleCTBa C KOBAJIEHTHON HEIOJIIPHOM CcBA3bI0 — anmas (cM. puc. 31),
KpPeMHMI, KPHCTANINYECKHII 00p — HMMeIOT KpPHCTAJIMYEeCKHe PeIIéTKH, B y3Jax
KOTOPBIX PAacIojaraloTcsa aTOMBI. OTH PEINETKH Ha3bIBAIOT AaTOMHBIMH KPHCTAJIIH
YeCKMMH PpeméTKaMH. B oTiamYmMe OT BemecTB € MOJEKYJIAPHBIMH KpPHCTAJIHYe-
CKMMH pPemIéTKaMH BeIecTBa C ATOMHBIMH KPHCTANIHYECKHMMH pPenIéTKaMH HMeIOT
OUeHb BBICOKYIO TeMIIepaTypy ILIaBiIeHHsA: y anmasa oHa Beime 3500 °C, a y Kpem
Husa — 1415 °C. BemiecTBa ¢ TAKUMHE KPHUCTAJIHUYECKUME PEIIETKAMHI OYeHb TBEP/BIE
U OpPOYHBIE.

Y

ATOMHasa, unNu KOBaNeHTHas, CBA3b. JJNIEKTPOHHbIE WU CTPYKTYpPHbie ¢op-
Mysnbl. BaneHTtHocTh. KoBaneHTHaa HenonapHasa ceBA3b. MonekynsapHasa
M aTOMHafa KpUCTanNn4yeckue peLuéTku

lNpoeepbre cBOM 3HAHUSA

1. Kakylo xumuyeckyo CBsidb HasblBaloT koBaneHTHoMW? Kakoe mexaHu3am eé obpasoBaHua?
Kak onpenenute 44cno HemnapHbiX 3MEeKTPOHOB Ha BHELUHEeM 3HepreTU4eckoM YPOBHEe aTo -
ma? Kak 0603HayaloT aNeKTPOoHHbIE (OpPMYIbl BHELLIHEro 3HEPreTUYeckoro YpoBHA atoMoB?
2. CpaBHUTE WOHHYIO W KOBaNEHTHYIO CBA3W.

3. BanuwmnTe cxemy 06pasoBaHWA KOBANEHTHOW CBA3M Ha NpUMepe MOonekysbl xnopa.

]

4. Monekyna npocToro BewlecTBa COCTOMT M3 AByX aTomoB. Cymma uucen npoTOHOB
B fapax aToMoB, obpasyowmx Mmonekyny, pagHa 16, 4to Ha YeTblpHaauaTe MeHblle oblle -
ro yucna HenTtpoHoB. Onpepnenute: a) dhopmyny BellecTsa; 6) kakMe M30ToMbl OAHHOIO
anemeHTa 0BpazoBany MOnNekyny; B) Kakoi BUO, XMMWYECKOW CBA3W peanvu3yeTcd B 3TOM
BElecTBe.

5. Yucno obLmx aNeKTPOHHLIX Nap mMexay ABymMsa atoMammn B MOJIeKynax xapakrepuayet
KpaTHOCTbL KOBaNIEHTHOW CBA3W: OAMHapHas, ABOWHAs wnin TpoiHas. KakoBa KpaTHOCTb
KOBaNIEHTHOWN CBA3WU B MOJIEKy/ax BeuwecTs, GopMynbl KoTopsix H 5, Cly, N5?

6. Harpgute obbeém (H. y.), KOTOpbIA 3aHumaloT 112 r asora.

\. /

BbipazuTte cBOE MHeHue

7. AmepukaHckuin xumuk Tunbept Jiblouc B cBoein paboTte «BaneHTHOCTL U CTPyKTypa
aTtoMoB 1 mMonekyn» B 1923 r. yreepxaan, 4To YMCNO SNEKTPOHHLIX Nap y atToMoB B Mone -
Kynax, Kak npaewno, paBHo 4eTblpém. VMicnonbayiite ato yTEEpXAEeHME ana obocHoBaHuA
NOCTOSHHOIO cocTaBa ABYXaTOMHbIX Monekyn. lNoyemy ato yTBepXAeHWe HecOCTOATeNbLHO
0N OBYXaTOMHOW MONeKynbl Bogopoaa?




§ 36. KOBAJIEHTHAS
HEIIOJIIPHAS U ITOJAPHAS
XUMHWYECKASI CBA3b

MB}KP.)' aTOMaMH 3/IeMeHTOB-HEMETa/1JIOB OSPB.BYETCH KOBanieHTHas cBA3b. Ecnu
3TO atOMbl OQHONo0 XUMHUHECKOro 3nemeHTa, 06pa3yeTcs| KOBasieHTHasa Henosnsap-
Has CcBA3b. A Kakas XMMH4YEecKas CBA3b 06paaye‘rca Mexxay artomMamMH pas3Hbix
3/1IeMeHTOB-HeMeTannos?

HeTpyaHo mpeAIoioKUTh, YTO MOJIEKYJIbI, IIOCTPOEHHBLIE M3 ATOMOB pPas3HBIX aJe-
MEHTOB, OTJUYAKTCA OT MOJIEKYJI, COCTOAIIUX K3 ATOMOB OJHOT'0 XUMHUUYECKOI'0 3Jie-
MeHTa. ITO IPOUCXOJUT IOTOMY, UTO AAPA ATOMOB Pa3HBIX SJIEMEHTOB IPHUTATHBAIOT
K cebe CBsA3BIBAIOIHME WX 3IEKTPOHHBIE MAPBI ¢ pasHoil cuioii. B pesynwsrare omus
aToM noJaydaerT HeGONIBIION OTpHIIATEeNBHBIH 3apfAf, TaKk KAk HA HEro NPUXOJAUTCS
00JbIIaA JOJS CBASLIBAIOINNX 2JIEKTPOHOB. IIpyroi arom, HaoGOpoT, MOJyYaeT da
CTHYHBII ITOJOIKUTENBHBIN 3apfAll, TAK KaK ero [J0JdA CBA3bIBAIOIIHUX BJIeKTPOHOB
menbnre. Taxkue sapagsl 0603HayalTCa Ipedyeckoil Oyksoil meanra 0. Pacemorpum
of0pasoBaHHe MOJIEKYJbl xJopoomopoaa HCI:

He++Cl: —= H)CI:, nm H—CI

B monexyie xmoposogopona obiiasd sJIeKTPOHHAA IIapa CMeIleHa K aToMy XJopa,
B pesyJbTaTe 4ero Ha HEM o0pasyeTcA YaCTHYHBLIM OTPHIATENLHBINA 3apfaf, er%18,
IloEATHO, YTO Ha aTOMe BOJOPOJA BO3SHMKHET YACTHYHBIIA IIOJIOMKHUTENbHBIN 3apan
gt0:18, CMmernenue OBUIMX JIEKTPOHHBLIX Hap B CTPYKTYPHBIX (DOPMYJIAX BeIECTH,
o0pa3oBaHHBIX KOBaJEHTHOW IOJAPHOW CBA3BIO, HMHOrZa 0003HAYAIOT CTPEJIKOM:
H® - cI'%. B MOJIEKYJIe BO3HHKAIOT [Ba IIOJIOCA — IOJOKUTEJNbHBIM M OTPUIIA-
TesqbHEIN. IloaTOMY Takyilo KOBaJeHTHYIO CBA3b HAa3bIBAIOT IOJAPHOH, a MOJIEKY-
ay — punojem. IlonspHble IBYXATOMHBIE MOJIEKYJIbI HMEIOT JUHEHHYI0 CTPYKTYPY
C IIPOTHBOIOJOMKHO 3apAKEHHBIMH KOHIIAMHA — IIOJIIOCAMH.

A ecau MoJeKyIa mocTpoeHa m3 OOJBIIEro 4ucjaa aTOMOB M MMeeT, HalpuMmep,
YIJIOBYIO CTPYKTYPY?

Paccmorpum obGpasoBanne XUMHYECKHUX cBA3ed B MoJiexkysae Boasl HO.

ATOM KHCJIOPOJA MMEEeT IIecTh 9JeKTPOHOB Ha BHEIIHEM DHEePreTHYeCKOM YPOBHE
(kucaopon — anemenT VIA-rpynnsr ITepuopmueckoit cucrembr . 1. Menjeneesa).
Ha sTom cioe 6yzer ABe dJeKTPOHHBIE IIaphl M JABa HenapHBIX dJeKTpoHa (8 — 6 = 2).
OueBUAHO, IJisi 3aBEPIIEHUA BHEIIHErO CJI0d ATOMY KHCJIOpOJAa IpHAETCA 00pasoBaTh
XAMHYIECKYIO CBA3b C ABYMA aToMaMH BOAOpoOja:

He++O+++H— H :O:EH




Obmue »JIeKTPOHHEIE IIApbl OT AaTOMOB OJAHOBAJIEHTHOI'O BojAopoda OyAyT cMelle-
HBI K aTOMy ABYXBAJEHTHOrO KHcJopojga. ClaemoBaTeslbHO, MEXKAY 9THMH aTOMAMMK
BO3HUKHET OJMHAPHAA KOBAJIEHTHAaA IOJAPHAHA CBA3b.

8+ 65— &+
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Ha camoM Jesie y MOJIEKYJIBI BOABI He JIMHeHHAas, a yrioBad popMa. YToa Me:Kay
neymA cBassaMu H—O pasen 104,5°. Monekyna BoAbl MMeeT ABa HOJiOcCa, T. €. AB-
JISAeTCA IHIIOJIEeM:
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B MOJIeKYJIe YIVIEKHCJIOIo rasa aToMbl JOCTHUIalwT BaBepHIéHHHK JHepreTH4YeCKMux
YPOBHEfI B TOM CJy4dae, eCJIH Ha OJHH aToOM yrJjaepoIoa GYIIET IPHAXOOUTHBCA JBa aTo-
Ma KHCJI0opoja. Hpﬂ 9TOM Mexd{1y aToMaM¥ BO3HHKaeT IO OBe 06].[11’16 3JIeKTPOHHBIE
Imapel, T. €. KaXigad CBA3b yIjiepoJi — KHCJI0POL ,E[BOﬁHaﬂZ
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3anunieM CTPYKTYPHYIO (POPMYJIy VIVIEKHCJIOTO rasa:

o=C=20
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HerpyaHO 3aMeTUTh, YTO YIJIEPOJ B MOJEKYJie YIJIEKUCIOro rasa 4eThIpEXBalleH
TeH, a KHUCJIO0POJ — IBYXBaJeHTEH.

HecMoTpss Ha TO 4YTO CBA3HM MEXKIY aToMaMHU yIrJjepola M KHCI0poJAa IONApHBIE,
aTa MOJIEKYJa He JHUIOJIb: OHA He ABJIAeTcA IOJAPHOI MOJIEKYJIOH H3-3a TOTO,
9TO0 MMeeT JHUHeliHoe cTpoeHme. CiemoBaTelbHO, NOJAPHOCTbL MOMEKYAbL 3AGUCUIN
om 08yx (axmopos: nNOAAPHOCMU XUMUYECKOU CEA3U
U zeomMempuieckoll (opmovl MOJEKYLbL.

CmereHne oOITUX 3JIEKTPOHHBIX AP K TOMY WJIHA
MHOMY aToMy IIpd 00pasoBaHUM XUMHUUYECKOH CBA3U
xXapakrepuayer ocobasd BeJIMUYMHA, KOTOPYIO HA3LIB&
0T 3JIeKTpooTpuIaTelbHocThi0 (D0).

AnekTpooTpULATENBHOCTE — 3TO CMnNocob6-
HOCTb artomMa XMMUYECKOro 3fieMeHTa MpuTarn-
BaTb k cebe obLimMe 3NeKTPOHHbIe napsbl.

HaubGosnbmrell aeKTpoOTPHOATEIBHOCTEIO ObJsaza-
0T aToMbl HeMeTa/LmoB — ¢ropa, KUCI0OpPOja, as30-
Ta M XJIOpa, TAK KAK UM [0 3aBepIleHUA BHEIIHero
DHEPreTHYEeCKOT0 YPOBHA He XBaTaeT 1—3 2JIeKTpo
HOB U OHM MMEIOT CPABHUTEJbHO HEeDOJBIIONH pajmuyc Naiinyc Kapn MoauHr

aToma. (1901—1994)




Jyia XapakTepHUCTHKHM 3JIEKTPOOTPHUIATEIbHOCTH 5JIE€MEHTOB BBIIAIOIIHUICA ame-
PHUKaHCKHH yUYE€HBIH, ABaKAbl JaypeaT Hobenesckoil mpemun Jlaiinyc Ilonuar mpes-
JIOIKHUJI PAJ 3JIEeKTPOOTPHUILATEIbHOCTHU:

F>0->N—>(Cl>Br=>I1—-S—-C—> Se=>P=>H—=As—Si
N
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3J18KTPOOTPHIL&T8JILHOCTL yYMeHLIIaeTcsa

B sTom pAny XHMHYeCKHMe 3JIeMeHThI-HeMeTaJJbl PpaciiojioXeHbl B INOpAOKe
VMEeHBIIEeHHA 3JeKTPOOTPHUIIATEeJIBHOCTH.

Hcnmons3yss aTO MOHATHE, HETPYAHO MATH €€ OMHO OIpelesieHre KOBAJIEHTHOH
HEHOJIHpHOf:I CBA3H.

Pa3HOBMAHOCTbL KOBAJIEHTHOW CBA3KM, KOTOPast oﬁpasyeTcﬂ Mexay atomamMm ¢ ogn-
HaKOBOW 3NEeKTPOOTPULIATENBHOCTBIO, Yallle BCEro Mexay artomMamy O0QHOro X1umu-
4YecKOro afieMeHTa-HemMeTanna, Ha3blBaloT KOBafIeHTHOW HEeNnoNnspHOW CEBA3bIO.

ITonpobyiiTe caMH maTk ompejesieHHMe KOBAJEHTHOW NOJAPHON CBASH.

Pa3HOBMAOHOCTb KOBaNEeHTHOW  XumMuye-
CKOW CBA3W, KoTopas obpasyetcs Mexpny
atoMamMm C pasHOoW anekTpooTpuuaTens -
HOCTbKO, Ha3bIBAKOT KOBaNlneHTHOW mno-
NAPHONA CBA3bIO.

Benuumnua 5JIeKTPOOTPUILATEIBHOCTH XHMU-
YecKOTo dJIeMeHTa 3aBHCHT OT ero TMOJOXKeHH:A
B Ilepmoguueckoit cucreme II. 1. Mengeneena:
6 Kaxcdom nepuode c yseauveHuem nopadio-
6020 HOMEPA XUMUHECKO20 dJeMeHMa OHA 603-
pacmaem, a 6 Kax30oil zpynne ¢ yseiuveHueM
nopadKo6020 HOMeEPA XUMUYECKO020 JJeMeHMma

eHbulaemcs.
Puc. 72. MonekynapHas yMm ?‘La I
KpUCTaNnU4eckas pelsTka Teépabie KpucTadliudyecKUe BellecTBa, CO-
YIEKUCNOro rasa cTOAIINEe W3 MOJIEKYJ, HMEIT MOJEeKYJIADP-

Hble KpHUCTAJLIMUYEeCKUe pemiéTku. Hampuwmep,
Oesblit (hoc H, VIJIeKHCIBIN
ras 72). HamtoMmHEUM, 94TO TaKHe BEIecTBa
pouHble, JieTydue, Jerkomnasxkue. Muorue
M3 HAX MOTYT IIEPEeXOJHUTHL W3 TBEPAOTO COCTO-
AHUA B rasoobpasHoe, MUHYA KHUAKYIO (dasy.
Kax BBl yiKe 3HaeTe, 9TO ABJEHHE HA3LIBAIOT
cybnmmmanmeil uiam Bos3roHkoil. Hampumep, oHO
JIeKAT B OCHOBE IIPUMEHEHHUA TBEPAOTO yIJe-
KHCJIOrO rasa — CYXOro Jpla — MIJA XpaHe-
HHAS W TPAHCIOPTHPOBKH NTPOAYKTOB ITHTAHMUA,
MEeIUIIMHCKHX IIperapaToB U T. II.
IloguepkHéM emné pas, 4YTO BelecTBa, o6
Puc. 73. AToMHaa kpuctaniuyeckas Pa30BaHHbIe KOBAJEHTHON IOJADHOU CBA3LIO,
pelwéTka KBapua MOTYT HMMETh HE€ TOJbKO MOJIeKYJIAPHBIE, HO




Puc. 74. 3nameHnTblin «PybuH YépHoro Puc. 75. KopoHa Muxanna PomaHoBa, wnn

MpuHua» B aHMWIACKOA KOPOHE BeHey, «Bonblworo Hapsipar, ykpalleHHbIR

(Tayap, JloHOoOH) cangupamu (OpyxenHas nanara
Mockosckoro Kpemns)

M aTOMHBIE KpuUcTalaudeckune pemiéTku. Hampumep, oxkcup kpemuua(IV), dopmymna
Kotoporo SiOy, — OCHOBHOW KOMIIOHEHT KBapua (puc. 73), KpemMHe3éMa, pPe4HOIO
Ilecka, TOPHOTO XPYyCTasldA, a OKCHJ aJIoOMUHHuA, (hopmysa Koroporo AbO3, — OCHOB-
HOH KOMIIOHeHT pyOmHa, candupa (puc. 74, 75), ropyHaa. Taxkue BeliecTBa O4YeHb
NpoYHBbIe, TBEPABIE M TYTOIJaBKHeE.

AnekTpooTpuuarenbHocTb. Pap anekTpooTpuuaTesnbHOCTU 3JIEMEeHTOB.
KoeaneHTHas HenonspHas v nNOonspHas XumMuyeckas ceBfA3b. [lunone

1. Y10 Takoe anekTpooTpULATENLHOCTL?

2. Kakasa xumMuyeckasi CBA3b HA3bIBAETCHA KOBaNeHTHOW nonapHoW? Yem oHa otnuyaetcsa

OT KOB&JIEHTHOW HENONAPHOW CBA3WU?

3. 3anuwwuTte cxembl 06pas3oBaHns KOBaNeHTHbLIX CBA3e B Monekynax meTtaHa CH 4 u Te-
TpaxnopmetaHa CCl,.

4. 3annwunte cxembl 06pa3oBaHUA KOBANeHTHLIX CBSI3ei B MONekysre nepokcuaa Boao -

poga H,0,.

MpumeHnTe cBOM 3HAHNSA

5. Pacnonoxwute B psag Nno yBeNWYEHWIO MOAAPHOCTM KOBaNEHTHOW CBA3W (opmMynbl cne-
aylowmx BewecTts: a) 6pomosopopon; 6) dpTopoBogopon; B) XNOPOBOAOPOA; ') WOLOBO-
nopoa. lNMosicHnTe ceBoW OTBET

6. 3anuwuTte cTpyKTypHble GOpMyNbl U ONpPeaenyTe 3Haku YacTWUYHbIX 3apsfoB Ha aro -
Max B monekynax ammuaka NH 5 n cepHuctoro raza SOj.

.




Ucnonb3yinTe JONONHUTENbHYIO UHPOpPMaLUIO

7. MNogroTtoeste coobuweHwe o Bknage J1. MNMonuvHra B xMMW4YECKYD Hayky. 3a kakue 3a-
CNyru 3ToT Y4EHbIA Bbin ynocToeH aeyx Hobeneeckux npemuin?

S 37. METAJUIMYECKAS
XUMUWYECKASI CBS3b

Kakoea npupoga XUMHUYECKOH CBA3MH, ynepmnaalou.l.eﬁ daTOMbl MeTa/lsla B MeTan-
JIMHECKOM MU3OeJIHHU WU cnutke?

Ha pucynke 76 uzobpaskeHo NpousBeleHNe UCKYCCTBA APEBHUX CKH(CKHUX MacTe-
poB. HecMoTpsa Ha o4eHBL COMMIHBIN BO3PACT, OHO COXPAHMJIO TOHUYAHIINN a’KypHBINA
V30p M MeJbUAWIINEe AeTAIN H3AMIHBIX H300paKeHUd JKUBOTHBIX. UTO ’Ke YAepIKH-
BaeT HA NPOTAKEHHH MHOIMX BEKOB aTOMBLI METAaJJa B STOM YKpalleHHuH?

Yrober pasobpaThCsa B TOM, KaKHWe CHJIBI YAEPIKHBAIOT aTOMBI METAJJIa B MeTall-
JUYECKOM U3[AEJINH, BCIIOMHUM OCOOEHHOCTU CTPOEHUA ATOMOB 3JIEMEHTOB-METAJJIOB.
AToMbl GONIBIIMHCTBA 2JIEMEHTOB-METAJIJIOB COAEpIKaT Ha BHEIIHEM SHEepreTudecKoM
ypoBHe 1—3 oieKTpoHAa W (MJaX) WMEIOT OGOMBIOIMHA pagWyc aToMa II0 CPaBHEHHIO
C aTOMaMH dJIEMEeHTOB-HeMeTaJJIoB. JIerko oTpeIBasich OT aTOMOB METAJIJIOB, BHEIIIHUE
DJIEKTPOHBLI CTAHOBATCA OOIIMMM JIJIsE BCEro METAJJIMYECKOro M3JeNusA WA CIHUTKA.
AToMBI IPH 3TOM IpPEeBpPAMIAIOTCA B IOJOMKUTENbHbIE MOHBI, PACIOJIOKEHHBIE B y3-
Jax MeTaJIudYecKod Kpucrajiudeckolt pemérku. CBoOOJHO mHepegBUTrasdch MeEKIY
HUMH, 000GIIeCTBIEHHBIE BJJIEKTPOHBI BHOBL COEJHHAIOTCA C WOHAMH, IIpeBpalmgas

UX B ATOMbI, 3aTE€M OHATH OTPLIBAKTCH OT HTUX
~ -, aTOMOB, IpeBpalias UX B MOHBI U T. A. IIpomecc
IIpeBpalleHus aTOMOB METAJJIOB B MOHBI B Ha-
0060pPOT MPOMCXOAUT HempephlBHO. Ero MoKHO
oT0O0pas3uTE CJeAYIOIIel YCJIOBHOM CXeMOii:

M° - ne = M

aToOMbI HOHBI
CrnemoBaTenbHO, B METAJIMYECKOM H3JAEJIHH
CYIIECTBYIOT oco0ble B3aMMOIIPEeBpAIlalOIHecsd
YacTHIIBI, KOTOPBIE HA3BIBAIOT MOH-aTOMAaMM.
OTH YacTHIBLI M CBA3BIBAIOTCA MeEKAY Cco0oit
0000111eCTBIIEHHBIMHA 3JIEKTPOHAMH B eIUHOe
meJoe.

CsAa3b B MeTannax u cnnasax Mexay MoH-
aromamu, ocyuwecrtensemas ob6obuwecT -
Puc. 76. 3onotoe uapgenue ckndckux BNEHHBIMW 3/IEKTPOHAMM, Ha3biBalOT Me-
macTtepos (OpyxeilHas nanata Tannuyeckon CBA3bIO.

Mockoeckoro Kpemnsi)




HWoHbI MeTa/sla ynaKoBaHBI B ILIOTHEIE KPH-
CTAJNIMYEeCKHe CTPYKTYPbl — MeTaJllINYecKHe
KpHCTAJLINYecKHe peméTkn. B kpucramnumueckoit
pelléTKe HATPUsIA, HAIPUMep, KakIblii aToM Me-
Ta/lyIa OKPY3KE€H BoceMblo Apyrumu. Obpasyercs
THUTAaHTCKHUH MeTaJJIudYecKHI KpPHCTaJ, CBA3AH
HBIA 0COOBIM <«KjieeM» — 000DIIeCTBIEHHEIMU
aJeKTpoHaMu (pumc. 77, 78). Otm obobimecTBIEH
HBIE 2JIEKTPOHBI M OIpPEAeasIoT Hambosee xa-
DaKTepHbIe Quiuveckue ceoilcmaea Memanios:
BCe MeTaJlJIbI TBEpP/ble, 3a MCKJIYEHUEM PTYTH,
ITPOBOAAT dJIEKTPHYECKHUII TOK M TEIUIOTY, KYIOT
cfA, MPOKATHIBAIOTCA, BBITATHBAIOTCA B IIPOBOJIO-
Ky, HMEIOT MeTaJLIMYeCKHl OJiecK.

Hanpumep, ecim K MeTaJInueCKOMY CTepH- X
HIO TPHUCOEOIWHHUTE OJJeKTPOABI W CO3JATh pas- 0 ° o eo
HOCTH IIOTEHIIMAJIOB, TO IIOJ MAeHCTBUEM JJeK-

TPHYECKOr0  TOJA DJIEKTPOHBLI ~ HAYMHAIOT ©

HalpaBJeHHOe [ABUKEHHE K IOJOXKUTEIBHOMY
IOJIIOCY MCTOYHHUKA TOKA. J9TO JOKaa3bIBaeT, 4TO oe ° e° °
METAJLTIBL 3JeKMPONnPo6odHbL. =

Ilpu HarpeBaHHKM MeTAJJIMYECKOI'0 IpeaMeTa
9JIEKTPOHBI HAYMHAKIT XAOTHYECKH [ABUTATBCH o eo ° °
¢ G0mbIIUMHU CKoOpocTsAMH. Ilepemerniasch, OHH e
OLICTPO MEepPemarT TeIUIOBYI0 SHEPrui0 BCEMY | J
o6bsémy Merasna. IloaToMy MeTaJsIbl Menionpo-

Puc. 77. Mopens cTpoeHus
dbparmeHTa KpucTanna Harpus

600HbL. Puc. 78. Cxema meTaniv4yeckomn
Emé ¢ ogHMM CBOMCTBOM METAJJIOB — Jd- CBA3W B KpUCTanne Hatpus

CTMUYHOCMBIO TIO3BHAKOMMMCS, BBIIOJHUB He-

CJIOKHEIN OTIBIT.

JlaGopaTtopHsbiii onbIiT 29

CospainTe Mofenb, WANIOCTPUPYIOLLYI0 0COBEHHOCTU MEeTaniMyeckoi cesasu. [ns aToro
Ha 0OQHO HebonblLoe 3epkano (Wiu CTEKNAHHYIO NAAcTUHY) nomecTuTe 2—3 kanau Boabl.
Ha aTo 3epkaso nofioxuTe CBEepxy Apyroe 3epkasno W NnoasurainTe ux OTHOCUTENbHO APy

apyra.

TOHKMIA cnoii BoAbl WUrpaet pofib 0606LWECTBNEHHbLIX 3NEKTPOHOB WM MO3BONSET W0 -
CTPUPOBaTL TAKOE CBOWCTBO METaNNoB, Kak MMacTUYHOCTb (3epkana nerko CMeLlalTcs,
HO OTOpBaTbL MX OPYr OT Apyra HernpocTo).

& i

Bce xmmMuyeckwe cBABM: WOHHAA, KOBaJIeHTHadA (MoJApHaAA W HENOJApHAd), Me-
TAJJIHIECKAaa — UMeIOT CXOAHYI0 (uanuyecKyio npupoay. 06 atom rosoput tot Qakt,
4TO MEKJIY HUMH HeT Pe3Koli IpaHMIbl: MOHHYIO CBA3L MOKHO pacCMaTpPHMBATHL Kak
KpalHNN caydyaili KOBAJeHTHOH IOJAPHOH CBA3H.

Merasiabl IIPpU BBICOKMX TeMIlepaTypax HepexoiAT B KHUJIKOe COCTOAHHe — ILjia-
BATCA, a IPU JalbHeIIeM MOBBIIIeHHHM TeMIepaTypbl HcHapAioTcs. B mapoobpas-
HOM COCTOSIHMM aTOMBI METAJIJIOB COCTOAT M3 OTJEeJLHBIX MOJEKYJ — OJHO- HJIHN
JABYXaTOMHBIX. B mocjegHeM cjydae MX aTOMblI CBA3aHBI KOBAJEHTHON CBA3LIO.




UoH-atombl. OGoOLEecTBNEHHbIE anekTpoHbl. MeTannuuyeckaa xumuye-
CcKasl CBSi3b W MeTannvyeckas KpucTannuyeckas peluérka. dusnyeckme
CBOWACTEBa MeTannoe

MpoBepbTe CBOM 3HAHUS

1. Y10 o06wero mexay KOBaNeHTHOW W MEeTa/yIMYEecKol CBA3AMW U YEM OHW pasnuya-
oTca?

2. Y10 0buwero mexay WOHHOW W MEeTannM4eckoil CBA3AMW U HYeM OHW pasnu4arTca?
3. Onpepenute TUM XMMWYECKOW CBA3W B BeLlecTBax:

a) Ca; 6) CaCly; B) Cly 1) HCL

4. Bolpa3auTe CBOE OTHOLUEHWE K YTBEPXOEHWUIO O TOM, YTO BCE TUMbl XMMWYECKON CBA3U
MMEIOT eduHylo MU3NYEecKyld Npupoay.

NMpumeHuTe cBOU 3HAHNA

5. 3anuwute dopmynbl U YKaXKWTE BUL XMMWYECKOW CBA3W AN CNeaylolWMX BeulecTs:
a) noeapeHHas conb; 6) cepebpo; B) MmarHuiA; r) yrmekucnslidi ras; a) soaa; e) asor.

6. 3anuwmTe No ogHOW cxeme 0OPa30BaHMA WOHHOW, KOBAaNEHTHOW MONAPHOW KU Heno -
NAPHOWN, MEeTaNNNMYecKolil CBA3el 019 BEeLLeCTB, NepeyncneHHbiX B npeabiayliemM 3agaHuin.
7. Kakoe konnyecTBO BeulecTBa cooTBeTcTByeT 96 kr meon?

Ucnonb3yiTe AONONHUTENbHYIO UHOPMAaLUIO

8. Kak cTpoeHue meTannoB CBA3aHO C WX (puandeckumun ceokicTBamn? HaszoBute obna-
CTU NPUMEHEeHUA METANNOB, B KOTOPbIX UCMNONb3YIOT UX (MU3NYEeCKWe CBOWCTBA.

§ 38. CTENEHb OKUCJEHUS

BakHoe 3HayeHWe B XMMWUM WMEET MOHATUE «CTeneHb OKWCNeHusa». YTo oHo
o3HayaeT? Kak paccuyuTbiBaeTcsi CTeneHb OKUCIEHUS aTOMOB B XMMHMYECKOM CO-
eauHeHUn?

IIpuHATO cUUTATB, YTO 3APAKEHHBIE YACTUIIBI (HMOHBI), 00pA3YIOIHUE BEI[ECTBA
HOHHOT'O CTPOeHHA, MMEeT IIeJIOUHCJ/TIeHHOe 3Ha4YeHHe 3apdAala, TaKk KaK OJHH aTOMBI
OTZA/IA CBOHW JJIEKTPOHBI W MOJYYWIH IIEeJIBIH ITOJOKHTEJbHBIH 3apsaf, APyrue IpH-
COeMUHUIN MX W HOJYUYWUIH LeJblii OTPpUIATeIbHBIA 3apsi.

B BeljecTeax MOJNEeKYJIAPHOI'O CTPOEHHUA ¢ KOBAJIEHTHOM HEIIOJIHpHOf‘I CBA3LIO aToe
MBI 3apfalga He UMemoT.

B BeljecTeax ¢ KOBAJIEHTHOMN HOJIHPHOﬁ CBA3BLI0 ATOMBI UMEIOT JIMIIb YaCTHUUYHBII
MOJIOMKUTeJbHBEI WJIH OTDHELE.TEJIBHBIfI 3apAamn. MoxHO npeacrTraBfTb, 4YTO B TaKHe
BeII[ecTBa COCTOSAT M3 MOHOB, TOTJA ITOT 3apsj] TAKKe MOJYYUAT IeJIOUUCIeHHOe 3HAa-
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gyeane. HampuMmep, B MoJIeKyJie XJIOPOBOAOPOAa C YACTHYHBIMHA 3apALaMuy Cl

+1-1
9TH 3HaveHus Oyayr paBabl +1 u —1, coorsercrBenno H CI.

CteneHb OKMCNEHUA — 3TO YCNOBHbIA 3apsaf aTOMOB XMMWYECKOro anemeHTa
B COEAVHEHWU, BbIMUCSIEHHBIA U3 NPEeanonoXeHWs, YTOo BCE KOBaJIEHTHbIE MO -
NApPpHbIE CBA3KX NpeBpaTtu/iMCb B MOHHbIE.

3HaueHWe CTEeIeHU OKWCJICHUHA 3allHCLIBAETCSH HanQ CHMBOJOM XHMMHYECKOTO 3jie-
MeHTa CBepPXYy B TaKOM NOpAAKe: BHadaJe 3HAK 3apAalja, a 3aTeM €ero BeJHu4dYHrHa:

0 +1-2 -3+1 +7-2
Oz, H20, NHg, Cl07
Insa obo3HaueHUA 3apAN0B MOHOB IIOCTymamT Haobopor. Hanpumep, ansa oxcupaa
+2-2
24 ~2—
gamenus: CaO (cremenu oxkucienusi), o Ca” O” (sapsael uonoB). [lnsa eguHmd-
HOTO 3apsjia CTeleHb OKHUCJeHus 3anuchkiBaioT +1 u —1, a ans o6o3HaUeHUA 3apsAI0B
+1 -1
UOHOB eJUHMIY He MHUINYT, a 0003HAYAIOT MX HPOCTO «+» U «—», Hanpumep: NaCl

+ —
(crenenn oxucyaenus), Ho Na Cl  (sapaner moHos). HexoTopble XMMHUYeECKHe 3Jie-

MEeHThI B COEJIHMHEHHUAX NPOABJAIOT MOCTOSHHYI CTelleHb OKHcIeHHsa. K HuUM oTHO-
CATCH:

* IeJIOYHBIE METAaJJIbl, T. €. XHmMHYecKkne saeMeHTHI IA-rpynmer Ilepmopgmue-
crkoii cucremsl [I. I. MeunpgeneeBa, KOTOpbIe BCerjga HMeEIOT CTelleHb OKHCIeHWUd,
pasayio +1;

o merasabl ITA-rpynmer ITepumogmueckoit cuctemser 1. 1. MengesneeBa, cTeleHb
OKHCJIeHMA KOTOPBIX Bcerja paBHa +2;

s AJIOMWHWH, UMEIOINIHHA CTeNeHbL OKHCIeHns +3;

e (prop, UMEWIHIl cTelleHbh OKHCIeHUA —1;

e KHUCJIOPOJ, MNPOABJAIONIANA B MOAABIAIOIeM OOJBITIHHCTBE COEIUHEHUI CTe-
IIeHb OKWCJIeHHudA —2;

* BOJOPOJ, HMEIOIIHI B COeJUHEHUAX C OOJLIIHHCTBOM HEMETAJJIOB CTelleHb
OKmcIeHUss +1, a B COeIMHEHUAX ¢ METAJNJaMH CTelleHb OKHMcIeHmss —1.

Jlpyrue XuMHUUeCcKHe 3JeMeHThl MPOSABIAIOT NepeMeHHBbIe CTeNneHHM OKHCIeHH.
Hanpumep, aaa xJjopa xapaktepeH HAbop HeYETHBIX cTemeHed orucaenus: —1, +1,
+3, +5, +7, a niua cepel — 4YETHBIX: —2, +2, +4, +6.

CiieqyeT MOMHUTB, 4TO CYMMA CMeNneHell OKUCACHUS 8CeX XUMUYEeCKUX IJeMEeH
moeé 6 MmoJeKyae uau QopmyavHoll eduHuue eeuiecmaea pasHa HYJA0 (BemecTBO
B IIeJIOM 3JIeKTPOHeNTpanbHo). B mpoceTeIX BellecTBax, KOTOpbIe 00pa30oBaHbl U3 aTo
MOB OJHOTO XMMHYECKOTO dJIeMEeHTAa, CTeleHb OKHCJIEeHHWA TaKiKe paBHAa HYJIO.

Tlonb3ysachk 2TUMH IIpABUJIAMH, MOMKHO HAMTHU CTeleHb OKHCJIEHHUS OJHOT0 XUMK
YecKOr0 3JIEMEHTA IO CTeNeHW OKHCJIEHHSA APYTroro AJIA CJOMHBEIX BEIecTB: IBYX-
BJIeMEeHTHBIX (OMHAPHBLIX) WM TPEX3JIeMeHTHBIX COeJUHEeHMI.

Hanpumep, HalgéM CTelleHb OKHCJIEHHUA a30TA B COEIWHEHHUH, (POPMyJa KOTOPO
ro NyO5. ObGosHauuM H3BECTHYIO CTelleHb OKHCJIeHHMs KHcjJIopoja —2, Torja IATh
aToOMOB Kucjopoga 6yayT umMerhb 0o6mui orpunaTensHbid 3apan (—2) 5 = —10. Ber-
YHCJHUM CTelleHb OKMCIeHHS a30Ta: TAK KaK CyMMa cTelleHell OKHCJIeHHA B MOJIEKY-
Jle paBHA HYJIO, OOIMWI 3apsa[g ABYX aTOMOB asora 6ymer pasen +10, a ogHoro arto-




ma — +5 (+10: 2 = +5). 3anuinem QopmMyay coeIUHEHUA CO CTEIIeHAMH OKHMCJIEHUA
+5 -2
anemenTos: NoOs.

@opMmyna coeguHeHHA. 3HAA CTEIIEHW OKWCJIEHWA DJIeMEeHTOB, MOJKHO JIETKO BBI-
BecTH (hpopmMysy OMHAPHOTO COeIWHEHH.

Hampumep, BbiBemeM (opMyJay cyabduia aaliOMHUHHA — COEAMHEHUS AJIOMHHHA
U Cepsl.

1. Banumem cHayajga 3HAK MeTa/jga, TAK KakK OH 0043aTeIbHO UMeeT ITOJIOMKU-
TeJIbHOEe 3HAaYeHHe CTeleHH OKHCIeHH:d, a 3aTeM s3HaK Hemeraimua: AlS.

2. OnpengenuM creneHb OKHCJIEHHUS AaJIOMMHHA (ecJM OHA HaAM He H3BeCcTHA)
1mo mogoykeHui ero B Ilepuopnueckoii cucreme . M. Mengeneera: +3. ATom cepsl,
uMewIlnuili 6 a2JIeKTpPpOHOB Ha BHellnHeM cJjoe (cepa — aaemeHT VIA-rpynmnbi), mpu-
MeT HeZOCTAIOI[He A0 3aBepPIIeHHUA CJI0A ABa dJeKTpoHa. CTeneHb OKHCIEHHA Cephl
craHeT paBHa —2.

+3 -2

3. 3anuineM 5T 3HAUeHUA HaJ 3HAKaM# sjeMeHTOB: AlS.

4. OnpegenuM HaumMeHLIee 00Iee KpaTHoe A 3THX uyucen (oHO pasHO 6),
HaigéM MHIEKCHl AJA KaXZOro dJIeMeHTa IYTEM JAeseHMA o0Inero KpaTHOTO YHCeJI
HA 3HAUYeHWUA cTeneHell okuciaeHusa (mna amoomMuausa 6 :3 = 2, nna cepet 6:2 = 3)
u BbeIBeleM (dopmyiy: AbLS;3.

Haszsanue coenquaenus. PaccMOTpUM OCHOBBI XHMMHUYECKOW HOMEHKJIATYDBI
(cucreMbl HasBaHWi) AJA OMHADHBIX coemuHeHuii. Haspanusa TakuX coeluHeHHI
o0pasyiooTca HM3 JATHHCKOTO HAa3BaHUA 00Jiee dJIEKTPOOTPHIATEJIBHOTO JJIEMeHTa
¢ cy(ppurcom -HA B MMEHHTEJILHOM IIajieske W PYCCKOr0 HA3BAHHUA DJIEKTPOIIONIOMKH-
TeJILHOTO 3JIeMEHTAa B POAUTEIbHOM IIaJle)Ke C YKasaHMeM B KOHIe TAKOT0 HasBaHUA
3HAYEHHA CTEIeHW OKHCJEeHHT (c. 0.), ecjid OHa IepeMeHHasd.

aneMeHT-Uh + paeMeHT-a + PHMCKHMHA undapahm C. 0., ecJIM OHa HIepeMeHHas

43 -1 41, =2 42 -1
Hanpuwmep, FeClz — xmopupg meneza(lll); Ko S — cyashug xwamua; CaHg —
+2 -2 +3 -2 +2-1
rugpug kaaenusa; CuO  — oxcmp megu(Il); FepO3 — oxcenp sxemesza(Ill); OFy —
+4 -2

¢ropun kucmopona(ll); SOy — oxcun cepsr(IV).

Jnsa coemmHeHuit, cocToANMX Oojiee 4eM U3 JBYX 3JIEeMEHTOB, TAKIKe HECJIOMKHO
paccuuTaTh CTeNeHH OKMCJeHMA. PaccMOTpHM, KakK 3To caesaTh, Ha Impumepe (Qop
Mynabl cepHOBl KHcsoTel HpSOy.

Crenens OKHCJeHHA Bojgopoaa +1, a Kuciaopomga —2.

+1 x-2

H,S0,
CreneHb OKHCJIEHHUA Ccepbl paCcCyYHHTBIBaAETCA IIO0O YPaBHEHHIO
2.(+1) + x + 4-(-2) = 0, x = +6

+1 +6-2
Hy SOy

Paccunmraem cTeneHb OKHCJIeHWA MapraHna B nmepMmaHraHate kaaus KMnQ, xo-
pPOIIIO0 M3BECTHOM BaM 110/ GBLITOBBIM HASBAHUEM «MAPTAHIOBKA».



CreneHb OKHCIeHUA Kalusa, Kak ajgemMenTa [A-rpynnsl Ilepuoanyeckoii cucTeMbl
II. 1. MenneneeBa, pasua +1. ¥V Kmciopoga cremnedb okucaenusa —2. Orcioma

+1 x -2
KMnOy

+1+ x+4-(-2)=0, x = +7

+1 +7-2
K MnOy

Crnenyer mOMHHATH, YTO CTENEHB OKUCJIEHUS U BATEHTHOCTb XUMHUUYECKHUX 3JIEMEH-
TOB — OdTO He OHHO W TO Ke. Hampumep, BaJeHTHOCTL a3oTa B IIPOCTOM BeIecTBe
paBHa TPEéM, a CTelleHb OKHCJIeHHA — HyJI0. B mepokcuae BOAOpPOJAa CTeIIeHH OKHC-

+1 -1
JIeHUA BOAOPOJa U KHUCJIOpoAa cooTBeTcTBeHHO paBHBI +1 um —1: H30s . BaneaTHocTs
BOZOpPOZia TaksKe paBHa I, a BOT BaJIeHTHOCTH KHcaopoga paBHa II, uro orpaskaer
cTpyKTypHasa (opmysna sroro coepuHenusa: H—O—O—H.

=

CreneHb OoKUCNeHMsa M 3apsan vwoHa. lNMpaBuna pacyéra creneHel okucne-
HMA no dopmynam coeaumHeHuin. CocrtaeneHme ¢dpopmyn BellecTB Mo cre-
neHsm okucneHus. HomeHknatypa GMHaApPHLIX COEOUHEHUN

MNpoeepbTe CBOU 3HAHUS

1. Jante onpeneneHne nMoHATUSA «CTerneHb OKUCNEeHWs».

2. HazoBwuTe 3anemMeHTbl C NOCTOSHHOW U NEPEMEHHON CTeneHbio okncnenns. Kak cooTHO -
CUTCH NOJNOXEHUE XUMmuHeckoro anemexdta B Tabnuue . . MeHgeneesa co 3Ha4eHUAMN
ero creneHein okucneHua?

s

3. CpaBHUTE NOHATUA «CTENeHb OKWCNeHUsi» W «BaNeHTHOCTb». [lpuBeguTe npumepsl
BeLIeCTB, B KOTOPbIX BENIMYMHbLI BaNEHTHOCTW U CTENeHW OKWC/IEHWs COBNajakwT v pas -
nuyaioTcH.

4. PaccuywnTanTe CTENeHWn OKWUCNeHWA aToMOB XWMWUYECKMX 3JIEMEHTOB B BellecTBax:
a) Na,S; 6) Fy; B) KNOg; 1) CagPy; a) BFs.

5. Pacrnonoxute ¢gopmynesl BEWECTB B NOpsaKe YBENWYEHWs CTENeHW OKUCAeHWs atoma
xnopa: KCIO 4, Ch, HCIO,4, FeCls, Ca(ClO),, CIO 5, KCIO,.

6. MNpn kakux npeBpalleHUssX BeWecTB CTeneHn OKUCIeHUs aToMOB YBenu4n -
MCb, NPW Kakux — ymeHblwwnnck: a) HBr — Br, 6) FeO — Fe,03 B) S — ZnS;
r) KMnO,4 — KoMnOy4?

. i

MUcnonb3aynTte AONOMHUTENbHYIO MHDOPMaLUUIO

7. Hasosute coeauHeHus, umelowme dopmynei: Na 50, CaS, FeS, CagN, Mg,Si, CO,
CCl 4




S 39. OKHMCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU

CpaBHWTe peakuuM, XapaKTepu3yiolMe CBOMCTBA COMIAHOM KMC/OTbI: eé B3auMo-
LEUCTBUE C PacTBOPOM KapboHaTa HaTpus M C UMHKOM. Yem pasnuuaiotcs atu
XUMUYECKHEe peakuuu?

Ber mosxere BEPHO YEKasaThb pasJuYHA MeXAy peaKllumAMH. Inepsad — 3TO I'OMO-
TeHHAs peakiua obMeHa, BTOpas — TeTeporeHHas peaknua samerneHud. OgHAKO
9TH peaKIUy pPasJuYalTCcHd ellé II0 OJHOMY O4YeHb CYINeCTBeHHOMY HpH3HaAKy. HTo-
Ob1 ero copMyJHpPOBATH, 3alMUINNTEe YPABHEHMA XMMUUYECKHX peaKIUil, paccraBbTe
CTEIIeHN OKHCJIEHHUA BJIEMEHTOB, 00pasyOMINX peareHThl M HPOJYKTHI pPeaKILUuH:

+1-1 +1 +4-2 +1-1 +4-2 +1 -2
2HCI] + NayCO3 = 2NaCl + CO,T + H50

+1-1 0 +2 -1 0
2HCI + Zn = ZnCly + Hyl

Herpynuo 3ameTuThb, YTO B peaknuu oOMEHA aTOMbl XHMHUYECKHX SJIEMEHTOB,
VYaCTHHKOB 9TOH peaKIIMy, He M3MEHUJIHN CBOW CTEIleHH OKHCJEeHHA. Bo BTOpOM pe-
aKIIAW ATOMBI ABYX SJE€MEHTOB — BOAOPOJa M IWHKA — W3MEHHJIH CBOH CTEIEHHA
OKMCJIEHU .

CreneHb OKHCIEHHS aTOMOB BOJOpoOja MoHWU3MJIack or +1 mo O:

+1 0
2H + 2e — Ho

CremeHb OKHMCJIEHHS aTOMa OUHKAa moBbicuiaack or 0 go +2:

0 +2
Zn — 2e — 7Zn

Ecnu B Xoe XMMHUYECKOI'0 IIpeBpallleHUs [POUCXOMUT H3MEeHEeHHe CTeleHeil
OKHCJIEeHHSA AaTOMOB OJIEMEHTOB, pPeaKIHsA Ha3BIBAETCA OKHCJIATEJIbHO-BOCCTAHOBH
TedbHOW. B TOM cayuae, eCJH IIOCJe B3aMMOJEMCTBHUA CTEIEHH OKWCJIEHHUS ATOMOB
BCEX 3JIeMEHTOB OCTaJlNCh 0e3 M3MEeHeHHA, PeaKIud He ABJIAEeTCA OKHUCINTEe/LHO-BOC-
CTAHOBUTEJILHOM.

Peakuumn, B peaynsrate KOTOPbIX NMPOUCXOAUT U3MEHEHWEe CTeneHel OKMCcNeHus
dTOMOB XMMWYECKNX 3NEMEHTOB, oﬁpasyrou.l,mx BeuwecTea, Ha3blBalOTCA OKMC -
NNTEeNibHO-BOCCTAaHOBUTEJIbHBIMMW.

Hanpumep, peakiiuym coeMHEHWA OKCHAA HATPHUSA C BOJOI, Pa3JI0KEeHHA TMIPOK-
cuga menu(ll), obmerna MerxkAy HUTpaTOM cepebpa M XJIOPHAOM HATPHUA HEe ABIAIOTCA
OKHCJIHATEJIbHO-BOCCTAHOBUTEIbHBIMU:

+1 -2 +1-2 +1-2+41
Na,O0 + Hy;O = 2NaOH



+2-2+1 t +2-2 +1-2
CI.I(OH)g = CuO + Hgo
+1+5-2 +1-1 +1 — +1+5-2

AgNO3 + NaCl = AgClL + NaNO;

B peaknmax coeJMHEHHMA BOJOpPOJAa C XJOPOM, pasjokeHuda oxcupa pryru(ll),
samelrieHusa mMexxay oxcumom menu(Il) u BogopoaoM HPOMCXOAUT U3MEHEHHUe cTelle-
Heil OKHCIeHHs aATOMOB: 3TO OKHCIHUTEJIbHO-BOCCTAHOBUTEIbHBIE DPEAKIIHH:

0 0 +1-1
H; +C}L = 2 Kl
+2-2 ¢t 0

2HgO = 2Hg + 021‘

+2-2 0 t 0 +1 -2
CuO +Hy = Cu +H,0

IIpuBenéHHbIE TPUMEPHI CIYIKAT MOATBEPIKAEHUEM TOT0, YTO PEAKIIUHA COequHe-
HUA U PasjioyKeHus OBIBAIOT KaK OKHNCJ/IHUTENbHO-BOCCTAHOBUTEJNBLHBIMH, TaK M IPO-
TekaiuMu 6e3 M3MeHEHUs CTeleHel OKucIeHus. Bmecre ¢ TeM Bce peakuuu 3a-
MeIeHUs — 3TO OKHCJINTEeJIbHO-BOCCTAHOBUTEILHEIE TIPOIecchl. HampoTuE, peakmun
oOMeHa K TAKOBLIM He OTHOCATCH.

OTKyZa TPOUCXOAUT TEPMHUH OKUCAUMEAbHO-60CCMAHOBUMENbHASL PEAKUUL?

Paccmorpum cxemy B3aMMOAeHCTBHA AJIOMHHHS C COJMISHOM KHMCJIOTOM:

+1 -1 +3 -1
Al +HCI — AlCl, +H2

HETPYJ_'I;HO OTMEeTHUTb, 9TO CTelleHHM OKHMCJIIeHHMA M3MeHAKT aTOMbBI IBYX 2JIeMeHTOB:
aJIOMHHHEA H BOIOpOIa. HpH 3TOM RaH{,ﬂ,'hIﬁ aTOM AaAJIOMHHHA IIOBHIIIIAET CTEIEeHBb
okuciaenusa or 0 go +3, a 3HAYUT, OTHAET TPHU IJIEKTPOHA:

0 +3
Al - 3¢ — Al — mponecc oTHaum 3JeKTPOHOB — OKWCJIEHUE.

OTrgagy aToMOM 9JI€eKTPOHOB HAas3BIBAIOT OKHCIeHHeM (o6paTHTe BHHMAaHHE, UTO
CJIOBa «0OTHada» U «OKHCIeHHEe» HAUYMHAKTCA C OJHON OYKBEI).

ATOMBI BOZOPOJA CBOIO CTelleHb OKMCIeHUs HoHH:KaoT ¢ +1 go 0. ITpomexomur
9TO 3a CYET NPHHATHS 3JeKTPOHOB, KOTOpPHLIe paHee MNPHHAAJNEKATH aTOMaM aJo
muHNA. [locKOMBKY B pesyibTaTe peaklid oOpasyeTcs HPOCTOE BEIecTBO BOIAOPOI,
MOJIEKYJIA KOTOPOTO COCTOMT M3 ABYX aTOMOB, AJA eé 00pa3oBaHHUSA HeOOXOQMMO IBa
MCXOAHBIX aTOMa BOZOPOJAA B CTeNeHH OKuciaeHmsa +1:

+1 0
2H + 2¢ —» H2 — mpouecc 3ATHA 2JIEKTPOHOB — G0CCTaHOBJIEHHE.

IIpuHATHE aTOMOM 3JIEKTPOHOB HA3BIBAIOT BOCCTAHOBJIEHUEM.

Mpouecc oTaayYu 2NEeKTPOHOB Ha3biBAETCH OKMUCNEeHWEeM, MNPOUECC MNPUHATUSA
3NeKTpoOHOBE — BOCCTaHOBNEeHWEM.

HOCROJII:RY B pesyJjibTaTe peaKIlMM aTOMbI OJHHX 3JIeMeHTOB BOCCTaHaBJIHBAIOTCH,
APYIUX — OKHCIAKTCA M 3TO NPOHCXOIHUT OJHOBPEMEHHO W B Hepas3pbIBHOM eOHNH-
CTBe, TAKHEe IMPOIEeCChl HASBIBAKT OKHMCJIHUTEJBbHO-BOCCTAHOBUTE/IBHBIMH. Koneuno xe,




B OKHCJIATEJNHLHO-BOCCTAHOBHTE/JBLHBIX PEAKIIHAX JOJIKHBI COONIONATHCA 3aKOHBI CO-
XpaHeHWA HE TOJBbKO MacChl BeIIecTB, HO H 3apAfO0B, T. €. YHCJa OTAAHHBIX W IPH-
HATBIX SJIE€KTPOHOB.

OueBHAHO, YTO B YPaBHEHHH OKHCJINTEIHLHO-BOCCTAHOBHUTEJILHOH peaKIIAH YHCJIIO
OTIAHHBIX W TPHHATBEIX ATOMaMH DJIEKTPOHOB AOJKHO OBITH OZWHAKOBBIM. UTOOBI
9TO YCJIOBUE COOJIIOIAI0Ch, MOAOMPAIOT COOTBETCTBYIOIMe Koad)uimerTsl. g ato-
TrO YHCJO OTJAaHHBIX W IPHHATBIX 3JIEKTPOHOB IIEPEIIMCBLIBAIOT KPecT-HAaKPecT W IIpH
HeoOXOAUMOCTH COKpPAIaioT:

0 +3
Al—-3e — Al 2 mpouecc OKuUcCIeHUA
+1

2H + 2e —H, 3 IpoIleccB80CCMAH08AEeHUSA

HaiinerHble K0a()PHUIIMEHTHI ITO3BOJININ YPaBHATH YHUCJI0 OTAAHHBIX M NPHHATHIX
aneKTpoHOB. CieoBaTelbHO, B JIEBOH M IIPABOil YacTAX YypPaBHeHHA OKHCIHTENIBHO-
BOCCTAHOBHUTEJIbHON peakiuu HOJKHO ObITb m0o 2 aroMa aloMUHUA U o 6 aro-
MOB Bojgopoza. KoaddunmueHT 2 3anmmchIBAIOT B CXeMe peaKIMH Iepel (hopMyaaMma
ATIOMHUHAA W XJopuga adioMuans. KosddurumerT 3 samuceBaoT mnepen (PopMyaon
BOIOPOJA B MpaBOil 4acTH cxXeMbl. YT0OBI YpaBHATL 3JIEMEHT BOAOPOJ, B JIeBOM dUa-
cTH mepen (opMyJION COJNIAHOM KHCIOTHI Hago sanucaTh kKoaddunment 6. Ocranoch
OpPOBEPHUTh YHCJIO ATOMOB XJjopa M ybeguTbcsa, YTO B 00eMX YACTAX CXEMbl OHO
paBHO 6. YpaBHeHHE OKMCJIHUTEIbLHO-BOCCTAHOBHTEJIBLHOW pPEaKIHH TI'OTOBO:

2Al + 6HCI = 2AICl; + 3H,T

IlpepnosxeHHBIN criocod mopbopa Koa((@HUIIMEHTOB B OKHMCJIUTEIBHO-BOCCTAHOBH
TEJBHBIX PEaKIHAX HOCHT HasBaHWE MeTOo[ 3JIeKTPOHHOro fajlaHca.

IIpu cocTaBleHHMM ypaBHEHHII OKHCINTE/ILHO-BOCCTAHOBUTE/IbHBIX DPEAKIIMil He-
00XOAMMO YKAa3bIBATH BEIIECTBa, KOTOPHIE B KarKJAOW M3 HHUX BBINOJHSIOT POJb
oKucauTeN A (IPUHUMAIOT 3JIEKTPOHBI) U BOCCTAHOBHUTEJIS (OTHAIOT 3JIEKTPOHBI).

BewecTtBo, B cOCTaB KOTOPOro BXOASAT aTOMbl 3feMeHTa, NpUHUMaloLlme anek-
TPOHbI, Ha3blBaeTCs okucnutenem. BewecTBo, B COCTaB KOTOPOro BXOAAT aTto-
Mbl 2nemeHTa, oTaalowme 3NeKTPOHbl, Ha3blBaeTCA BOCCTaHOBUTENEeM.

B npuBenénHOl peaKIuM aJIOMHHHMH — BOCCTAHOBUTENb, COJIAHAA KHCJIOTA
(3a cuéT aTOMOB BOJIOPOJZA B CTENEHW OKHCJIeHMA +1) — OKHCINTENb.

B kauecTBe MOACKA3KH HPHU TOJKOBAHHKM TEePMHHOB «0OKHCJIEHHE» H «BOCCTAHOB-
JIeHHe», a TaK:Ke AJA yaobcTBa MCIIOIb30BAHUA METOJa SJeKTPOHHOro baJjiaHca IIpu-
Bemém cxemy 10. Eciim mameHeHMe CTelleHU OKHUCIEHWSA, COTJIACHO CXeMe, MPOUCXO0-
OUT CJeBa HaAOpaBo — BJTO MOPOIECC OKHCIAEHMdA, OTIadYl 3JEeKTPOHOB, B CXeMe
OanaHca HaJO IHCATE «—n€». HanpoTusB, H3MeHEHHe CTeleHW OKHCJIEHH:HA, COIJIACHO

Cxema 10

—)p  OT24a 3NEKTPOHOB, OKUCNIEHWE, —Ne Crenexu

OKMCcneHus
1 L 1 } L } 1 1 1 1 } 1 >

-4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7

A [|DUCOEAVHEHUE ANEKTPOHOB, BOCCTAHOBNEHUE, +Né




cxXeMe, CIIpaBa HaJleBO COOTEETCTBYeT NpoIeccy BOCCTAHOBJIEeHH A, IIPHMHATHA 3JIeK-
TPOHOB, B CXeMe cJjeayeT 3alnuCbIBATH «+ne». Ymeio OTHAHHBIX HWJIH NTPHHATBIX
AJIEKTPOHOB 1 TaKXe JIerKO OoIIpedeJINTh IO cXeMe KaK YHCJI0 eJMHHYHBIX OTPe3KOB
Mex a1y HCXOI[HOﬁ 1 KOHEYHOH CTeNeHAMH OKMCIeHHUHA ATOMOB.

-
OKUCNUTENBbHO-BOCCTAHOBUTENbHBbIE peakuuun. Okucnenue. BoccTaHoBne- @
Hue. Okucnutens. Bocctanoeutens. Meton aneKTpoHHoro GanaHca b

1. Kakue peakuun Ha3blBAOT OKWUCNUTENbHO-BOCCTAHOBUTENLHLIMNTY

2. Kak HaiTh cTeneHb OKWUCNEHWs atoMa XMMWYEecKoro anemeHTa no ¢dopmyne ero co -
eanHerna?

3. MpueeguTte hopMynbl NPOCTLIX BELWECTB, KOTOPLIE B XMMWYECKUX pPeakumax Npossns -
0T cBOWCTBa: a) okucnutens; 6) BoccTaHOBUTENS.

4. MNMpueeante hopmMynbl CNOXHLIX BELWECTB, KOTOPbIE B XMMWYECKUX peakumnax nposiens -
10T CBOWCTBA: a) okucnutens; 6) BoccTaHOBUTENS.

3

5. YkaxuTe cxembl OKMC/IUTENLHO-BOCCTAHOBUTENbHLIX peakuwid. PacctaBste koadgdpuum-
eHTbl MeToaoM 3NeKTpOoHHOoro HGanaHca. Ykaxure oKUCNWTeNb M BOCCTAHOBWUTENb, MPOo-
ueccbl OKMCNEeHWA W BOCCTAHOBNEHWH ONA BblﬁpaHHle BAMMW ypaBHeHuﬁ.

a) K,0 + H,0 — KOH B) FeCl; + KOH — Fe(OH)5 + KCI

6) K + H,0 —» KOH + H, r) Cu + AgNO5 — Cu(NO3), + Ag

6. Onpegenurte, B KakMmx Cxemax MMEeeT MECTO MPOLECC OKUCNEHWs, B Kakmx — BOccTa -
HOBNEHMUA. YKaXuUTe 4MCNO OTAAHHbLIX WU MPUHATBLIX 3NEKTPOHOB,

+1 0 0 +5 -2 +4 +6 +3 -3 +2 +3 +2
a) 2H — Hp 6) P - P; B) S - S;r) Cr - Cr; a) N - N e) Fe — Fe;

-1 0
%) 2Cl = Cly.

7. Ucnoneays meTof, anekTpoHHoro GanaHca, cocTtasbTe ypaBHEHWS peakuuid, cooTeeT-
CTBYIOLLME CNefyloWmMM CXxemam npespaLlieHuia:

a) CuO + NH3 — Cu + Ny + HO B) Si + NaOH + H,0 — Na,Si0Oy + Hs
6) HCl + MnO5, — MnCl, + Cl, + H,0 r) Cu + HNO3z — Cu(NO3)o+ NO + H-0
Onpepenute okUCAUTENW U BOCCTAHOBUTENN.

8. YkaxuTe koaphuumeHT nepen (popmyioil BOCCTAHOBUTENA B YPaBHEHUW OKUCIUTENL -
HO-BOCCTAHOBWUTENIBHOW peakLn, Cxema KOTOpPOon

NH3 +02 — Nz"’ H20
9. B kakoW n3 peakumin cepa BbINOMHAET POfib BOCCTAHOBUTENSA, A B Kakow — okucnutensa?
a)S+Al > A,S;  6)S+HNOg - SO, + NO, + H,0
CocTtaBkTe YpaBHeHua peaKU.lﬁl:i. MCNoNb3yA MeTon 3NeKTPOHHOIro BanaHca.

L % 7

Ucnonb3yiite AONONHUTENBLHYIO UHDOPMAaLMIO

10. Ykaxute (opmynbl BELLECTB, KOTOPbIE B XUMWYECKUX Peakuusix mMoryt ObiTb TONb-
KO OKWUCNUTEeNaMW, TONbKO BOCCTAHOBUTENAMMK, a TakKxXe NPOABNATbE Kak OKWCAUTeNbHble,
Tak 1 BOCCTaHOBUTENbHbIE cBoWcTBa: a) Fp; 6) Ca; B) HNOg; r) P; n) SO,. MNpusegute
aprymeHThbl.




BbIBO/Ibl K IVIABE V
«<XUMHNYECKAA CBA3b. OKUC/IIUNTEIBHO-
BOCCTAHOBUTEJ/IbHBIE PEAKIINN»

1. MonHaa xumuueckas cBA3b obpasyeTca B pe3yJbTaTe 3JEKTpPOCTa-
TUYECKOI0 NPUTAMEHHUSA IIPOTHUBOIIOJIOMKHO 3apsiKeHHBIX MOHOB. Berre-
CTBAM C HMOHHOI CBfI3bI0 COOTBETCTBYET MOHHAA KpPHUCTALIMYEecKas pe-
IIETKA.

2. KoBasieHTHass XMMHU4YecKasd CBsA3b BO3HUKAaeT B peayJjabTare obpaso-
BaHUA OOIIUX 3JEKTPOHHBIX IMap. PasjinduarT MOJAPHYI0 W HEMOJAPHYIO
KOBAJIEHTHYIO CBA3b. Bl COOTBETCTBYIOT aTOMHBIE U MOJIEKYJIAPHBIE KPH-
CTa/LINYeCKUe PEeInEéTKH.

3. Meraniuueckas XUMH4YecKasa CBA3b oOpasyercda 3a CYET B3aUMO-
OeMcTBUA O0000OMIECTBJIEHHBIX JJEKTPOHOB M HMOH-aTOMOB B MeTaJjLIax
u cmiaBax. MeTajlIbl M CILIABEI MMEIOT METAJIMYECKYI0 KpPUCTaJLInYe-
CKYIO DEIIETKY.

4. CrerneHb OKUCJIEHUS — 3TO VCJIOBHBIN 3apd] aToMa XUMUYECKOI'o
3JIeMeHTa B COeJUHEHMWHU, BLEIUMCIEHHBIN U3 MPEANOJIOMKEeHNA, YTO BCE KO-
BaJIEHTHBIE€ ITOJAPHBIE CBA3HW IIPEBPaATUJIMCh B HMOHHBIE.

5. ITocToAHHYIO CTEelleHb OKMCJIEHUA B CJOKHBIX BeIlleCTBaX MMEIOT:

« IIEJOYHBIE METAJJIBI, T. €. XUMHWYecKue ajneMeHTHl IA-rpynmnsr Ile-
puoamnueckoii cuctemsl [l. YI. MenngeneeBa, KOTophle BCerja MMeIOT CTe-
IMeHb OKWCJIEHWdA, paBHYIO +1;

« metasrbl IIA-rpynner Ilepumopgmueckoit cucrembr . WM. Mengpeiee-
Ba, CTENeHb OKHWCJIEHWA KOTOPBIX BCerga paBHa +2;

e AJIIOMUHUNA, UMEIONIUN CTeIleHb OKHCJIeHus +3;

e (bTOp, IMEIUI CTEeIleHb OKUCJIEeHUs —1;

e KHUCJIOPOJ,, IIPOABJAIONINI B IOJABJIAIOIEM OOJILIINHCTBE COeJUHe-
HUM CTeleHb OKUCJIeHUudA —2;

e BOZIOPOJZl, B COEAWHEHUAX C OOJBIIMHCTBOM HEMETAJIJIOB WMEIONHUIA
cTemeHb OKUCJeHuA +1, a B COeJUHEHUAX C MeTalJIaMH — CTEHeHb OKHC-
neHusa —1.

IlepemMenHyI0 cTeleHb OKUCJEHHA HMeIOT, Hampumep, xjop (-1, +1,
+3, +5, +7), cepa (-2, +2, +4, +6).

6. Peaknuu, B pe3yabTaTe KOTOPLIX NPOUCXOAUT U3MEHEHUe cTelleHeu
OKMCJIeHUA aTOMOB XMMHUYECKHMX 2JIeMEeHTOB, Ha3bIBAKTCA OKHCIHUTEIBHO-
BoccTaHOBUTeNBbHBIMU. IIpoiecc orgaum aJIeKTPOHOB Ha3bLIBaAeTCS OKHCIIe-
HHEeM, IIPoImecC INPHUHATHA 3JIEKTPOHOB — BOCCTAHOBJIEHHEM. Bemectra
HJIn 06pa3y101:q1—1e HX JSJIEMEHTHI, OTHallgHue 3JSJIEKTPOHBI, HAa3bIBAIOTCA
BOCCTaHOBHTEJAMH, BellleCTBa HJIHN oﬁpaaylom,ne X 2JIeMEeHTbhbI, IIPpHUHMA-
MawIine 3JeKTPOHBI, — OKHCIHTEeJIAMH.
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OTBETbI

T'naBa I

§ 7. 4. M.(C12Hp2011) = 342; w(C) = 42,11 %, w(H) = 6,43 %, w(0O) = 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)) = 261. 7. B 32 pasza.
9. w(Ca) = 40%, w(C)=12%, w(0) = 48%. 10. 1. HarpueBas ceauTpa:
w(N) = 16%. 2. Kanpumesaa cenurpa: w(N) = 17%. 3. AMvuau"asa cejurTpa:
w(N) = 35%.

§8.2 63,6% u 53,8%.

I'mapa 11

§ 12, 4. V(sosgyxa) = 1,125 M. 5. V(kucnopona) = 134,6 M°, V(yriexueaoro
raza) = 0,192 m”. 6. V(upupognoro rasa) = 326 mu. 7. ¢(kucnopoga) = 57,14 %,
@(yramexucsoro 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) = 28,57%; r) w(P) = 43,66 %, w(0) =
= 56,31 % . 4. Azor. 5. m(reropura) = 176 r.

§ 17. 6. 1. Ca(NO3)s: 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 mouxs; 6) n(S) = 300 rmons; B) n(NaCl) = 0,1 mmous.
6. a) n(O3) = 0,3 moap; 6) n(COy) = 2 moab; B) n(SOz) = 0,2 monas; r) n(CHy) =
= 0,1 mons; x1) n(H,0) = 3 mons. 7. M(NO) = 30 r/moinsb.

§19. 4. a) n(0Oy) = 0,5 monp; 6) n(CHy) = 0,25 monb; B) n(HyS) = 40 mMMmoub;
r) n(COg = 44,64 mMoJb. 5. a) p(COz) = 1,96 r/m; 6) p(SOz) = 2,86 r/m;
B) p(NH3) = 0,76 r/m; r) p(CHy = 0,71 r/m. 6. a) DOz = 165 6) D(oap.) O2 =
= 1,103 r/n. 7. M(CO) = 28 r/monb. 8. n(Ny) = 1,5 monb; m(Ny) = 42 1}
V(Ng) = 33,6 1. 9. a) m(C) = 24 r; 6) m(C) = 36 r; B) m(C) = 12 mr. 10. CHy,
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 moms. 5. m(Fe(OH)) = 450 r, 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 mons. 7. m,.p,(HpO0p) = 17,5 xr. 8. w(NH3) =
= 2,83%. 9. w(NasCO3) = 12,2%. 10. w(KMnOy4) = 3,1%.

I'maea III

§ 23. 6. V(COy = 44,8 n, n(CaCOg) = 2 mons.

§ 24. 5. w(NaOH) = 7,14 %. 6. m(Cu(OH)) = 1,96 r, n(NaOH) = 0,04 monsb.
§ 25. 8. w(HySOy) = 8,9%. 9. HNOs. 10. w(H9S04) = 36,55%.

§ 26. 7. m(NaHCO3) = 33,6 r. 8. 3,5 r. 9. JocraTouHo.

§ 27. 5. m(Pbly) = 225 r.

TI'masa IV

§ 28. 8. O6pasyerca. 9. MnO u MnyO7.

§ 33. 11. Be.

T'naBa V

§ 35. 6. V(Ny) = 89,6 .
§ 37. 7. n(Cu) = 1,5 KMOJIB.
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