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IMPEAUCIIOBUE

Hopoeue eocomuraaccruxu!l

Bbl OTKpPBLIM HOBBIN yueOHUK «Xumusa. 8 kjacc». o MHOruX m3 Bac m ydeod-
HBIA IIpeaMeT «XUMHUA» OyJeT HOBBIM, a KTO-TO ysKe M3ydas ero B 7 Kjacce. BarkHo
IOAYEPKHYTh, YTO ITOT y4yeOHMK OpegHa3HAUeH KaK TeM, KTO yiXKe II03HAKOMMJICH
C XUMueil rooM paHbIIEe, TAK U Te€M, KTO TOJbKO OTKPHIBaeT AJs cebs 9TOT MHTE-
PEeCHBIN IIpenMer.

B yueOHHMKe mpeAycMOTpeHa cucTeMa 0003HA4YeHW, KOTOpas IIOMOXKET OPUEHTH-
poBaThbCA B MaTepHaJie. '

Tax o6Go3HaueH BOIPOC B HauaJjie Kaykaoro maparpada. M3y4ymB TeKcT mapa-
rpada, Bbl 00s3aTeJIbHO HaWAETe HA HEro OTBET.

Bompoc, Haxg KOTOPBEIM aBTOPHI IIPEAJIAraloT IOPasMBINLIATH, & 3aTeM IaTh
000CHOBAHHBIA OTBET.

Onpeznenesusa U (POPMYyJbI, KOTOPbIe BAM HEOOXOAMMO BBIYUUTH, 3aKJIIOUEHBI
B pPaMKy.

JlaGopaTtopHbii onbiT 1

Mop TakMm 3arofioBKOM JAaETcsi onucaHwe nabopaTopHbIX OMbITOB, KOTOPbIE Bbl 6y.u.e're
CaMOCTOATENIbHO NPOBOANTL B KabuHeTe XumMuu.

mmmmm-m G e < o AP s SR n

Tax 0003HAYEHBI OCHOBHBIE IIOJIOMKEHUS M MOHATHUS KaKIoro maparpada.

B KoHIe Ka)kgoro maparpada BaM IpeAJiaraeTcs BBIIIOJHUTH CEPUIO 3aJaHUI.

it Y Ty e N

T e ——

HDOBepre CBOU 3HAHMA

B aToit pybpuke cobpaHbl BOMPOCHlI M 3anaHvs, BCA MHGOPMaLMA S BbINONHEHUS KO-
TOpbIX COAepXuTca B naparpade. |

MpumeHute cBOM 3HAHUSA

Py6puka npennaraet NpUMEHUTb MOJIyYEHHbIE 3HAHUA B KOHKPETHOW CUTyauumu.

WUcnonb3ynte AONONHUTENbBHYIO MHPOPMALNIO

Py6pvika npeanaraet, UCMosb3ysi Marepman U3 pasdHbiX MCTOYHWUKOB, BbIPA3uUTb CBOE MHe-
HUE NPV PELUeHUN BaKHON Npobriemsl.

J

B KoHIle KasKI0U IJaBhbl IIPUBEAEHBl KpaTKue BBIBOALI. OHU ITO3BOJIAIOT OBICTPO
IMOBTOPUTH M3YYEHHBIA MaTepuas.

VcmexoB BaM B M3YYEHUM XWMUU — 9TOM MHTEPECHON W HEOOXOAMMON B YKUBHU
Ka)XJ0ro 4JejoBeKa HayKu!




Pexomenayemsie MHTEpHeT-pecypCsI

il http://www.chem.msu.su/rus/elibrary/ — D9JIeKTPOHHas Oubiamorexka yue6-
HbIX Marepuanos mo xumuu. Ilpeacrasiaser coGoit oz my6aukamuii, moaroTos-
JIEHHBIX /11 MHPOPMAIMOHHOTO OobecledeHns YIeGHBIX KYPCOB MO XMMHHN LIS CTy-
ACHTOB M aCIUPaHTOB XUMHYECKOrO W pAfa APYyrux daxymbreroB MI'Y, a taxixe
abUTYypHEHTOB U yUaIIUXCs CpeIHEeH IIIKOJIbI.

2. http://www.alhimik.ru — mnpeacrasrens: crenywoimue pyopuru: «CoBersr
a0UTYpPHEHTY, YUUTENI0 XUMUIHU», «CripaBoYHUK» (0O4eHB GoJbIIas noxbopka Tabrmi
U CIPABOYHBIX MarepuanoB), «Becénas xumuss, «HoBoctu», «Omummuans», «Kyncr-
Kamepa» (Macca MHTEPECHBIX HCTOPHYECKUX CBeJIeHUIt).

3. http://xumuk.ru/ — opeacTaBIeHa MHMOPMAaIUA II0 Pa3JIHYHBIM pasgenam
XUMUH Ha OCHOBE IIDOBEPEHHBIX HCTOYHMKOB, CCHIAIKM HA DASIMUYHBIE XUMIUECKUE
SHUIMKJIONEUN, Pa3JINYHbIE CEPBUCHI U PENAKTOPHI, & TaKKe MHOTO JOIIOJTHUTE -

HOI MH(pOpManuu, ocobeHHO II0 paszesam «JlekapcTBa», «@apmaieBTuka», «Buo-
XUMUS» .

4. http://www.hij.ru/ — xypHan «XuMUS U KUZHD> TOHATHO U 3aHUMATEJIHHO
baccKaspiBaeT 060 BCEM MHTEPECHOM, YTO HPOMCXOAWUT B HAYKE U B MHpe, B KOTOPOM
MBI KHBEM. MOXHO IPOYMTATH ApXHUB JKypHAJIA.

5. http://chemistry-chemists.com/index.html — SJIEKTPOHHBIN JKYypHAI «Xu-
MUKM X XUMUA». lIpeAcTaBIeHO0 MHOKECTBO ONBITOB IO XUMHH, 3aHHMATENbHOM

uH(pOPMAaNUH, NO3BOJAIOLIEH 3aUHTEPECOBATHCS 9KCIIEPUMEHTATbHON 4acThio Ipej-
mera.

6. http:/ /ru.wikipedia.org /wiki/Ilopran: Xumus — maubosee IOJIHAs OHJIAMH-
SHIMKJIONENs B PpaMKaxX CBOOOAHOM sHIUKIONeauu Burunenus.

7. http://www.astronet.ru/db/ msg /1180155 — mnonynspHas 6ubaMOTEKA XU-
MUYECKUX 3JIEMEHTOB.

8. http://olimpiada.ru/ — pama nHbOpManusa 06 OoJMMOMAfaX [0 BCeM npej-
MeTaM, B TOM YWCJEe U IO XUMUH.

9. http://chemed.chem.purdue.edu — uHpopManus o6 sIeMeHTaX Ha AHTJIMIA-
CKOM #3BbIKe, WJIIIOCTPUPOBAHHAS OMBITAMU.

10. http://www.webelements.com/ — COZEPYKUT HUCTOPHUIO OTKPBITUS U OIHU-
CaHue CBOMCTB BCEX XMMHYECKHUX IJIEMEHTOB; OyZeT MOJe3eH Mg obyJaromuxcsa

A3BIKOBBIX IIKOJI W KJIACCOB, TaK Kak CONEeP)KUT HA3BAHUSA 3JEMEHTOB U BeIlleCcTB
Ha pa3HbIX A3BIKax.

11. www.periodictable.ru — cGopHEK cTaTeif 0 XUMHUIECKMX dJIeMeHTaxX Iepuo-
nudeckoit cucremsr II.M. Menzpeseesa.

12. http:/ /www.cnshb.ru/AKDiL/0048 /RM.shtm — OHJIaMH-9HIIUKJIONEINs HA
OCHOBE KHHUIM «XWMHUYECKAas dHIIUKJIOIEMS» (M.:, CoBetckas SHIUKJIOneaus, 1988).

13. http:/ /www.periodicvideos.com/ — OHJIAHiH-PeCcypC MpefOoCTABIISIET BO3MOJK-
HOCTE IIOCMOTPETH BUAEODOJIHK OKCIEPUMEHTA [JIs JJIeMEeHTOB IIePUOAMYECKOH Ta-
GJIMIBI ¥ IPOCIIyIIAThL HA AHIVIMHCKOM SBBIKE MHTEepeCcHbIe (DAKTBHI O HUX.




1IIEPBOHAYAJ/IBHBIE
XUMHAYECKHE THHOHATHA




§ 1. IPEIMET XUMWH. POJIB
XUMWU B XN3HU YEJOBEKA

HYTto wM3y4aloT M3BECTHbIE BaM ecCTEeCTBEHHble HayKM M KaKoBa 3TUMONOrUs
(npoucxokaeHue) ux HasBaHWI?

Oxpysxatomuit Mup, IpUPOAY paHbIle HasbIBaiIuM ecmecmaom. OTcoaa IpoOu30-
L1710 HasBaHuWe 00JacTH 3HAHWI O mpupome — ecmecmeosnanue. OHO 06BeIUHSET
TaKue HayKH, KaK XUMU#A, pusuxa, reorpadusa, 6monorus, acrponomus. C dpusu-
KO, usnvecKo#t reorpadueil u Guosorveil BbI 3HAKOMMJINCH paHee.

A 4TO U3yuyaer xumua?

:haﬁqp'émp,uslﬁ onbiT 1

OsHakoMbTeChb € XMMM4Yeckol niaBopatopHoii nocynoit. Mopymaiite, ans yero npenHa-
3Ha4YeH kaxzelii eé obpasel;: Npobupka, konba, XMMUYECKUI CTakaH, MEepHbI LMAMHAP,
BOPOHKW (NnacTukoBas W CTeknisiHHas). Y1o obwero mexay obpasuamu nocydbl? Yem
i pas3nnyalTca BOPOHKU?
&

Bce oxpy:xaromue Hac 06BEKTHI (B TOM 4mcie Ja6opaTopHAs MOCYAA) — BTO bhu-
3uyecKkue Tena. Bel, KoHeuHO, 3aMeTHIU, YTO sabopaTopHAdA IOCYAA, 3a HCKJIIOUe-
HUEM OIHON IIJTaCTMAaCCOBON BOPOHKM, M3TOTOBJIEHA M3 CTEKJIA.

To, n3 yero cocroar dunanyeckne Tena, HasbiBaeTCH BellecTBOM.

Kasxnoe BemectBo xapakTepusyeTcss HHAUBUAYAIBHBIME (DU3UUECKUMU CBOI-
CTBAMHU: IIBETOM, 3aIIaXOM, arPeraTHLIM COCTOAHUEM (IIPH OIPEJEeNEHHBIX YCIOBUAX),
TeMIepaTypoi IJIABJIE€HUSA, TeMIIePATypOil KUIEHWS, ILIOTHOCTHIO, TEILIOIPOBOLHO-
CTBIO, 3JIEKTPOIIPOBOJHOCTHIO M AP.

A 4TO Takoe cmoiicTBa BemecTB?

Mpu3Hakun, KOTOPLIMKU XapakTEPU3YETCs KaXA0e KOHKPETHOE BeLleCTBO, Hadbl-
BalOTCH CBOMCTBaMMW BELLECTB.

CpoiicTBa caMBIX H3BECTHBIX BEIECTB BHICTYHAIOT B DPOJH OTAJOHHBIX (OT dp.
etalon — obpasern, mepusio). Tax, Ha CBOIiCTBAaX BOABI OCHOBAHA TeMIepaTypHas
[IKala, KOTOPYIO NMPEJJIOKUJ MIBEJCKUI acCTPOHOM M MeTeopoJior Auzepc Ilenbcuit
(mxana Ienscus). B aroit mkase 3a 0 °C npuHATa TeMmeparypa 3aMep3aHus BOIEI,
a 3a 100 °C — remneparypa eé KuneHus. 3a eAWHUIY U3MEPEHUS TEIJIOTHI OpPUHS-
Ta 1 KaJopus — 3TO KOJIMYECTBO TEIJIOTHI, KOTOPOe HeOOXOAMMO IS HATDEBAHUS
1 r Boxsr Ha 1 °C.




TBEPAOCTH BEIIECTB OIPEJEJIAIOT II0 MUHEpPaJOTUYeCKOi IIKajle TBEPAOCTH, IPeA-
JI0IKEHHOM HeMeIlKUM MIHePaJOoroM U reojoroM Ppuapuxom Moocom (mxana Mooca).
DrasoHaMu B Heil sBiasiorca 10 pacnpoCTPaHEHHBIX MUHEPaIoOB (oT TayBKa A0 aJ-
Masa), pACIOJIO’KeHHBIe B IOPAAKe BO3PACTAHNA TBEPAOCTH, SHAUEHWUHA LIKAJIBI

or 1 go 10 (ra6u. 1).

Tabauya 1
IlIkana TBépmocTn Mooca
Teépaocts | JTanoHHbIH -
UsobparkeHne 0O6pabaTbiBAaEMOCTb
no Moocy MUHepan P r
1 Tanbk Llapanaetcsi HOrTem
; 2 Tunc Llapanaetcsi Hortem
3 Kanbuut Llapanaetcs menbto
4 D noopuT Jlerko uapanaeTcsi HOXOM, OKOHHbIM
| CTEK/IOM
5 Anatut C ycunuem LapanaeTtcs HOXOM,
OKOHHbIM CTEKJ/IOM
6 Oprokna3 Llapanaet ctekno. Obpabartbisaercs
HanWIbHUKOM
i Keapy Mopnaérca obpaboTke anMasom,
LapanaeT CTeKJo
8 Tonas Moppaétca obpaboTke anmasom,
uapanaeT CTeKNo
9 KopyHa Moppaérca obpaboTke anMasoMm,
uapanaeT CTeKNo
Llapanaet crekno




WN3mepars aTmochepHOe NaBIeHKWE II0 BBICOTE CTOJI-
6uka pryTtu npennoxkusa B XVII B. mraibaHCKHUI Mare-
MaTuK W (Gusuk IBaHKenucra Toppuuennu. IIposensa
OIIBIT, OH JOKasay, 4YTo arMochepHOe HaBjJeHHE ypas-
HOBEIIIWUBAETCA BECOM CTOJIOMKA PTYTH, MMEIOIeil OYeHb
BBICOKYIO ILIOTHOCTBL. Ilo3nHee Ha OCHOBE 3TOTO OTKPHI-
TuA OBLI CO3JaH IPUOOD AJs U3MEpPeHUs aTMOC(epHOTO
naBieHua — Gapometp (puc. 1). Huakymo pTyTh UCIOIb-
3YIOT TaK)Ke W B TePMOMETpPAaX.

CBoiicTBa BeIleCcTB O0YCJIOBJIMBAIOT UX IIPUMEHEHUE.
Hamnpuwmep, cTekJo U mjacTMacca — 9TO MaTE€PUAJbl IS
M3TOTOBJIEHNSA CAMbBIX PA3HBLIX M3IEJINUH.

Marepuan — BeLWECTBO WM CMECb BELLECTB,
M3 KOTOPbIX M3rotTaesanBaeTca unagenue.

W3yueHneM CBOICTB M CO3ZAHUEM MAaTepHUAJIOB 3aHHU-
MaeTcs pasfes HayKu — MaTepHajioBefeHHe. BaxkHas
IIeJib MaTepuajJoOBefeHusI — II0JyuyaTh MaTepuasibl C 3a-
paHee 3aZaHHBIMU CBOMCTBAMU.

Wspnenusa wua3roraBimBaOT C yYETOM CBOMCTB MarTe-
puayna. PaccMoTpuM B KadecTBe mIpumepa Quauueckue
ceoucmea MaTepualioB Ha OCHOBE AIIOMUHUSA. JIEMKOCTH
¥ IPOYHOCTh TAKUX MaTepPHUaJIOB IIO3BOJIAIOT MCIIOJIb30-
BaTh UX B aBHAIIMOHHOU TEeXHHKeE, TPAHCIOPTHOM MAIIIHX-
HOCTPOEHUM U CYJOCTPOEHHU. A CIIOCOOHOCTH K 00paboTKe
IIPU HOPMAJBHON M HEBBICOKOM TemmepaType II03BOJISeT
M3rOTaBJIUBATh M3 AJIOMUHUS CaMble pasHbIe U3JeIus
(puc. 2): pmerasm MamIvH W IOPUOOPOB, APXUTEKTYpPHBIE
COOPYX€eHUA, KOHCTPYKIMU MOCTOB, JIMHHUU B3JIEKTPO-
nepemaun (JISII), TpyOBI, KeI€3HOLOPOYKHBIE IUCTEPHBI
u T. n. IlockonbKy MaTepuasbl Ha OCHOBE AJIOMHUHUS
6e3BpeHBI, UX IIUPOKO IPUMEHSAIOT AJIS HU3TOTOBJIEHUS
nocyzabl. ANIOMUHUNA He3aMEHUM JJisi M3TOTOBJICHUSA yIIa-
KOBOYHOU (posibru. CepeOpUCTHIil ITOPOIIOK AJIOMUHUS IPUMEHSAETCH IJIs MOJIydYeHNS
IEeKOPATUBHON KpacKu.

Hcnonssyiorea u xumuueckue ce0ilcmea aJllOMUHNAA:

— OH He B3aMMOJeHCTByeT C KOHIIEHTPUPOBAHHBIMU CEPHOM M a30THOH KMCJIO-
TaM#, IIO3TOMY HX NEPEBO3AT B AJIOMUHHEBBIX I[MCTEPHAX;

— CIOCOOHOCTh AJIOMUHUSA T'OPETh OCJIEIUTEIbHO SAPKUM ILIaMeHeM IIHMPOKO HC-
IOJb3yeTCA IPU IPOU3BOJCTBE (heliepBEPKOB, CAJIOTOB, OEHIaJbCKMX OTHEH, OCBETHU-
TeJabHBIX pakerT. IIpu sTOM adoMHHHI IpeBpalaeTci B APYrue BellecTBa.

SBieHusi, IpM KOTOPBIX M3 OAHMUX BEINECTB O0pas3ylOTCA HOBEIE BeIlecTBa, Ha-
3BIBAIOTCH XHMHMUYECKMMHU SBJeHuAMH. V3yueHUMEM TaKUX SABJIEHHI M 3aHUMAETCH
XUMUSA.

Puc. 1. MNpu6op Ha ocHose
pTYyTM — BapomeTp

XvmMmuea — 5TO Hayka O BELLEeCTBax, UX CBOMCTBaxX U NMpeBpaLleHusX.




oJI- ; CerofHsi XUMUsA ¥ XUMHUUEeCKas IPOMBIIIIEHHOCTh Pa3BUBAIOTCA ropasno ObIcTpee
Te~ MHOTMX HAayK M OTpacjieil mpousBojacTBa. IToueMy ke CIOBO «XUMUs» BBI3BIBAET y HAC
it KaK IIOJIOJKUTeJIbHbIEe, TaK U oTpunarejbHble smonuu? IlosokurenbHbBIE IIOTOMY,
aB- ji uTOo 0e3 NOCTHMIKEHWHM XWUMHUKM HEMBICINMO CYIIeCTBOBAaHME COBPEMEHHOro oOIecTBa
'Hb : (puc. 3). 9To camMble pasHOOOpAa3HBIE MJIACTMACCHI AJs M3TOTOBJIEHUS KOMIIBLIOTEDOB,
'BI- Tesie()OHOB U aBTOMOOWJIEH; IIpeAMeThl ObITa, YIAKOBKA U T. . OTO THTHEHHUYECKUe
ro 1 M KocMeTHuYecKue cpeacrsa. CBOMMHU ycIexXaMHU COBpPeMeHHas MeJIUIIMHA BO MHOTOM
2be 00sg3aHa XVMHUUW: CUHTETHUYECKNEe BUTAMWUHBI U JeKAapCTBEHHBLIE CPeJCTBa, MaTepHua-
JIBI JJIS M3TOTOBJIEHUS MEIUITMHCKOUW ammapaTypbl U npubopos. CeabcKoe X03AHCTBO
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Puc. 2. NMpumeHeHne anioMUHUS Ha OCHOBE
ero CBOWCTB: 8 — CaMONETOCTPOEHMUE;

6 — paketocTpoexue; 8 — J19M;

r — npoussoacTso Gonbu




Puc. 3. Mpumepbl NCNonb30BaHUS XUMUM B XU3HU: 2 — dapdoposas nocyna; 6 — KOCMETuKa;
B — YOOOPeHUs:; I — CUHTeTUYecKue TKaHwu; g4 — KOMMbIOTEP; € — nekapcTea

Muxann Bacunbesuy

JlomoHocoB (1711—1765)

Hukonaii Hukonaesuy

Ceménos (1896—1986)

HEMBICTUMO 06e3 IpUMeHeHHs yno0peHwuii, cpencTs 3aIUThHI
PacTeHU#! ¥ KUBOTHBIX. Ha OCHOBe XMMMUYECKHX TEeXHOJIO-
Ui CO3JAIOTCA MaTepUAbl IJIS HOCHTEJeil nH(boOpMauu,
a TaKKe CpelCTBa /Ui €€ XpaHeHWS U Iepeladuw.

ITpaB 6wl Besmkumit Muxausn Bacuibepwu JlomonoCOB,
KOTOpHIi emé B 1747 r. yrepsxgas: «IIIupoxo pacmpocTu-
paeT XMMHUSA PDYKH CBOHM B [leJIa UeJIOBEUECKHUE...»

A Bor uro B XX B. cKasam o xmmum H. H. CeméHOB,
y4€Hsli, naypear HobeneBckoit mpemun: «Bcé MbI CBA3EIBA-
€M C XMMUYeCKOH HayKoii: IIPOrpecc B MO3HAHUM OKPYIKAT0-
IIEero Mupa, HOBbIe METOJBI €r0 IePEeCTPOMKM U yCOBEpIIeH-
cTBOBaHUA. VI He MOXKeT ObITH B HAINKM AHU cIenuaaucra,
KOTODBIM MOr' GBI OGOMTHCEH 6€3 BHAHWA XUMHIL».

IlonoxxurensHOe OTHOmIEHWE K XUMUU  HABBIBAIOT
OAHUM CJIOBOM — xXeMO(puIMA. AHTOHUM XeMOpUINH —
xemo(oOusa. OTpuIaTeTbHOE OTHOIIEHWE K XUMHH TOMKe
HMMeeT CBOIO apryMeHTAaIHuIo.

XuMuUeCKOe BarpsAsHeHHMEe OKpYIKaromeir cpensl  oT-
HOCUTCA K IJI06albHBEIM mpobiemMaM uejoBedecTBa. Poct
TPOMBIIIJIEHHOTO IPOM3BOACTBA U CEJBCKOIO XO3SAHCTBA,
PasBHUTHE SHEPreTUKU M TPAHCIOPTA, COBEPIIEHCTBOBAHME
COBPEMEHHBIX TeXHOJIOTUI M CPeJCTB KOMMYHUKAIIMY IIPH-
BOAAT K TOMY, UTO €KEerOAHO CyKkuraercs Gosee 1 mipx T
TOILIMBA, BHIOpaceIBaeTcsaA B arMochepy HECKOIbKO M-
JIMAapA0B TOHH YrapHOTO W YIJVIEKHUCJIOIO Ta30B, NECATKN
MWJIIMOHOB TOHH OKCHJOB aszoTa u cepbkl. OHU 06pasyior
C aTMOC(epHOii BJIaro# pacTBOPHI KUCJIOT, KOTOPHIE, BBIMA-
Aad B BUZAE AOXAA (TAaK HasbIBaeMble KUCJIOTHBIE JOXKIH),
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Puc. 4. MNocnencTeusi BO3AENCTBUSA arpeCCMBHON cpenpl: 8 — HEeKpo3 JINCTLEB pacTeHui;
6 — paspyLialowascs MpaMopHas Ckynbntypa

Puc. 5. 3arpsasHEéHHbIN NMPUPOAHbLIA naHawadT: a8 — Ha onylike neca; 6 — Ha Oepery peku

OKa3bIBAIOT I'yOUTeNbHOE BO3JeUCTBHE HAa MPUPOAY, PaspyllaroT MaMATHUKN apXu-
TEeKTyphl ¥ CKyJbOTYpHI (puc. 4).

PaznuBbl He(@TU IpEACTABISOT COOOH CMEpPTeJbHYIO OIACHOCTh MAJIA MOPCKHUX
¥ IIPECHOBOJHBIX OPraHW3MOB.

BrITOBBIE OTXOJBI 3arPA3HAIOT IPUPOJHBIE JaHAIIADTEI, IpeBpamasd XHUBOINC-
HBIe YTOJIKH B MyCOpDHBIE CBaJKH. JacTo 3TOMYy CIOCOGCTBYIOT XMMUYECKasd 6esrpa-
MOTHOCTBH U 6e30TBETCTBEHHOE IIOBefeHMe Jo/eil: BEIOpackiBasd IJIACTUKOBBIE ITaKeThI
® OyTHUIKM B Jlecy WM Ho GeperaM BOJZOEMOB, OHM 00e300pa:KMBAiOT IPUPOAY HA
pecarunerus (puc. 5).

3HaHWe XUMHUU — 3TO OCHOBA OEPEKHOTO W OTBETCTBEHHOTO OTHOINEHWS JIOAen
K IpUpoOje, UX 0e30IIaCHOTO M DKOJIOTMYECKH I'PaMOTHOTO ofOpaIlneHus ¢ BellecTBa-
M¥, MaTepuajiaMi ¥ XUMUYECKHMH IIPOLeCCaMu.

b

. BeuwecTBa. CBoiicTBa BeuwlecTB. JTanoHHble GuU3NYEeCKUe CBOWCTBaA Be-
. wecTB. Matepuansl u matepuanosegeHue. Xummieckme ABJIEHUS. 3Haue-
HUMEe XMMWUM B XXU3HU COBPEMEHHOro 4yenoseka. Xemodpunusa u xemodobus

e




MNpoeepste cBOU 3Haun\ﬁ

1. 470 BbI NOHWMaeTe nop, BELECTBOM U marepuanom?

2. Y70 Takoe cBoNcTBa BellecTB? Kak B3aMMOCBS3aHb CBOMCTBa BELLECTB U Marepuasnos
C UX NPUMEHEeHnem?

3. Mpueepute NpuMepsl GU3NYECKUX CBOICTB BELLECTB, KOTOPbIE MUCMOMbL3YIOTCA B Ka-
YEeCTBE 3TaNIOHHbIX.

4. PackpoiTe MONOXUTENbHOE W OTPULATENLHOE 3HAYEHWE XUMUU B XU3HU COBpPEMEH-
Horo o6uiecTsa.

5. N3yunte dusmyeckme ceoiicTsa: a) caxapa u conu; 6) MMMOHHOM KUCNOTbI U coapl.
[ns onpepneneHvs TemnepaTtypbl MAaBAEHUS U KUNEHUs BELLECTB NCMOosb3yinTe MHTepHerT.
PesynbtaTtbl npoBeagHHoro aHanmnsa odopmute B BUae TabnuLbl.

6. lMNpeanoxute ceBou NpUMepsbl NpUMeHeHus KOHKPEeTHbIX BELIECTB U MaTepuasnoB B 3a-
BVICUMOCTU OT UX DUINYECKNX CBOIACTB.

_ Ucnonbayiite pononHutenshyio uHpopmaumio

7. MoaroToskTe COOGLUEHME 06 UCTOPUU PA3BUTUS nprYGopoB Ans n3MepeHus Temnepa-
Typbl Tena yenoseka.

8. CTOPOHHWMKOM Kakoi moavumm — XeModuInmmn unm xemobobum — Bbl SBASIETECH? Ap-
F'YMEHTVPYINTE CBOIO TOYKY 3PEHUS.

9. Kakoit nedTenbHOCThI0 Bbl XOTENM Gbl 3aHUMATLCS nocne OKOHYaHusa LWkonbl? Kakyio
POSib Urpaet B Hel xmmus?

10. MoparotosbTe coO6LiEHME O BKIALE OOHOMO U3 OTEYECTBEHHLIX XUMUKOB B MUPOBYIO
XUMUYECKYID HayKy. J

§ 2. METOJBI U3YYEHUS XUMUUN

MoxkHo nu NPUMEHATb B XUMWUU MeTOonbl, KOTOpbl€ Bbl UCNOJIb3OBaIN B npouecce
U3YyHeHUs Apyrux €CTeCTBEHHO-Hay4HbIX npep.meTos?

XuMHUsA — BaKHeHIIas M3 eCTeCTBeHHBIX HayK, K KOTOPBIM TaKjXe OTHOCHTCSH
Ouosorus, reorpadus, GuUsMKa ¥ aCTPOHOMUSA. ITpu msyvenunm stux HayK HIMPOKO
HCIOJIB3YETCA BaXKHEUIIWI MeToJ IO3HAHUA — HaGIOIeHUe.

HaGniopeHne — 370 KOHUEHTpauus BHUMaHUA Ha MNO3HaBaeMbiX 0OBbekTax
C UeNblo UX U3y4YyeHus.

ITOT METOZ BaM XOPOIIO M3BECTEH U3 HAYAIBHOMN IIKOJEL Pasnanuaror:

— Henocpedcmeennoe Habri0deHUe, KOTOPOE IPOBOAUT Y4YEeHWK, HabOIOnas
84 M3yYaeMBIM XMMHWYECKUM OOBEKTOM (BEI[eCTBOM, CMeChIO BEILeCTB, MaTepuagaMu
U U3MEHEHUAMU, IMPOUCXOAAIIUME C HUMH);




— onocpedosannoe Hab.0deHUe, KOTOPOe yIE€HHK IPOBOAMUT, HCHOJB3YSA Pes3yJib-
TaThl HAOMIOLEHUil, MOJATOTOBJIEHHbIE W 3a(UKCUPOBAHHBIE ONHOKJIACCHUKAMU HJIH
yuuTeaeM B BHUE coobIIeHU, BUAeo3anuce u Ap.;

— Qonzospemernoe HabLi00eHUe, KOTOPOe ITPOBOAUTCH Ha NPOTSAXKEHUU JJIUTEJIb-
HOrO BpeMeHM — HEeCKOJBbKHUX YacoB, nHeil U gake Hemeslb (HampuMmep, TaK BEI oy-
ZeTe HaGMIOAATH 3a KOPPO3Wedl MeTasIoB B 3aBHCHMOCTH OT YCJIOBUI IIPOTEKAHUA
3TOTO IIpoIlecca);

— KpamrKospemenHoe HabnlodeHue, KOTOpoe BBl Oyjere IPOBOAUTL Ha YPOKe
[pU BBHIIIOJHEHUY JIa00PaTOPHBIX ONBITOB U IPAKTUTECKUX pab6or.

Kaxum 6bl HM 6bLTo HaGuioJeHue, IPOBOAUMMOE B IPOIECCe M3YYeHUA XUMIUM,
OHO JOJI’KHO COOTBETCTBOBATH DALY YCJIOBUI:

1. OnpegensieTcd OOBEKT HabaroneHus (BEIeCTBO WM W3MEHEHMs, NPOUCXOAA~
e C BEIIeCTBOM B OIIPe/leJIEHHBIX YCJIOBUAX).

2. @opMyaupyeTcs Iedb HaOIIOAeHUA.

3. Yacro BbIABUTaeTCs rumoresa (0T rped. hypothesis — ocHOBaHHEe) — Hay4HOE
NIpeToIoKeHNe, 00bsACHAIIIee KaKoe-I1u00 CBOMCTBO XMMUUYECKOTO 00bEKTa U BJIU-
siHUe YCJIOBUM Ha ero IpOsiBJIEHHE.

4. CocraBigeTcs ILJIAH TPOBEPKYU TMIIOTE3bI B XO/e XUMHYECKOTO SKCIIePUMEHTa
(ot nar. experimentum — npo6a, OMBIT).

XuMHUYEeCcKuii 3KCNnepumMeHT — uccnegoBaHme, KOTopoe npoBoaAT C Beule-
CTBaMUu B KOHTPOJIMPYEMbIX YCNOBUAX C uenbio ndyy4eHusa mnx CBOWCTB.

MuoroxkpaTHoe BOCIIpOU3BENEeHHNE JKCHEepuMeHTa II03BOJIAET BBIABUTHL 3aKOHO-
MEpPHOCTb, KOTOpOfI MONUYUHAITCA HCCIeyeMble XUMHUYecKue OOBEeKTHI M SBJIEHUA.

Takue yciaoBuA obecredywBaeT CIEIHaIbHO 06OpyAOBaHHOE IOMelleHue — Jabopa-
Topusa (puc. 6).

5. Ilo pesyabTaTaM SKCIIEDUMEHTA JeJaeTCHd BRIBOX 06 MCTUHHOCTU WJIU OIIN00Y-
HOCTH TUIOTE3HI ¥ O(QOPMIAETCA OTUET.

Puc. 6. Xumuueckaa naboparopus




Kucnopon OTUNoBbLIN
cnupT

Yrnekucnbii ras YrapHbii ra3

Yrnepog

Puc. 7. Mogenn mMonekysl HEKOTOPbIX BELLECTB

HekoTopsle 9KCIIEPUMEHTHI IPOBEAET YUUTeIb; MHOIHE OIBITHI BbI Oy/eTe BHIIOJI-
HATH CAMOCTOATEJHHO. IJIaBHOE, 4YTO BaM HEOOXOAMMO cesJaTbh B TOM U B JAPYrom
ciydyae, — 3TO BHUMATEJHHO HAOIIONATH 38 MPOUCXOAAIUMU XUMUYECKUMU ABJe-
HUSMJA ¥ HA OCHOBAHUU HaOJOAeHHSA (POPMYJIUPOBATH BBIBOJAbI, KOTOPbIE€ ITO3BOJIAT
MOATBEPAUTH WU OIPOBEPTHYTH BBIABUHYTYIO T'HIIOTE3Y.

He TOJBKO XUMHUECKHH SKCIEPUMEHT HEOOXOAUM JJiA IIO3HAHUSA MHUPa BEIleCTB
u peakmuii. Ba)kKHyI0 pOJb UIpaeT MOJAeJIUPOBaHHUE.

MopenupoBaHue — 3TO M3y4YeHVE OObEKTa C MOMOLLbIO NOCTPOEHUSA 1 nUccrne-
[0OBaHUA Moaenein.

Xumuueckas momeas (or jgar. modulus — Mepa, ofpaselr) — 2TO YIDPOIIEHHBIN
BApUAHT XMMHWYECKOTO o0beKTa (MOZEIH CTPOEHHMS aToMa WM KPUCTAINYECKOU
PELIETKH, XHMHYECKOTo ammapara HJIMA IPOMBIIIJIEHHOW YCTaHOBKH), B KOTOPOM
KOIMPYIOTCS JWIIb Ba)kHeHIue cBoiicTBa 00BeKTa C IeJIbI0 ero u3ydeHus. ITO Ma-
TepHalbHBbIE, UM BelleCTBeHHbIe, Mogean. OIHAKO He MEHBIIYIO POJIb B U3YyYEeHHUHU
XUMHUHM UTPAIOT ¥ 3HAKOBBIE, WJIU CHMBOJbHBIe, Mofenu. K TakuM MOJesIsaM MOXKHO
OTHECTH YCJIOBHBIE 0003HAUEHUS aTOMOB U MOJEKyJ (puc. 7), a TaKKe XUMUYIECKUe
3HAKU, (DOPMYJIBI U ypaBHEHMs, C KOTOPBIMU BBl OyseTe 3HAKOMUTHCS Jajee.

-

HaGnogeHmne. Munotesa. Xumuueckuit akcnepumeHt. MoagenuposaHue. w
Mogenu matepuasnbHble (BeleCTBEHHbIe), 3HaKoBble (CUMBOJIbHbIE)




MposepbTE CBOU 3HaHuq

1. Yro Takoe Habniopenve? Mcrnonesosanv v Bbl STOT MeToh, B npouecce usydeHus
APYrvX €CTECTBEHHO-Hay4HbIX npeameToB? YTO ABNAETCA 06BbEKTOM HabniofeHus B Xu-
Mun? Kak Bbl dvkcuposanu pesysibrarhl HabnioaeHnn?

5 Yro TAKOe XMMWYECKMI OKCMepUMEHT? KakumM yCnoBusiM OH OOJDKEeH oTBe4YaTb?

MpumeHuTe CBON 3HAHNA

3. HazoBuTe 3KCNEpUMEeHTbI No $usmnke, Gronorumn un hunsn4eckoin reorpadun, KOTOpbIE
Bbl MPOBOAUNM MPY U3YHEHWUN 3TUX y4ebHbIX NPeaMETOB.

4. HazoBuTe MOAENMU, KOTOpbiE Bbl MCMONb30BaNnN NpY U3ydeHnn uanku, 6uonoruun
1 puan4eckon reorpacdum. Kak MOXHO knaccupnumpoBaTb Takne moaenn?

5. M3aroToBbTe U3 NiacTuanHa Moaenn MOMEKyn MeTaHa, CePHWUCTOro rasa, xsiopa, Xno-
poBOAOpOAa, CEPOBOAOPOAA, cepoyrnepopa. 3a nHdopmaumein o coctase 3TUX BELLECTB
L obpartutecb K VHTEPHETY.

..... gl

Ncnonb3yiTe AONONHUTENbHYIO nHgopmaumio

6. MpvBeguTe NpumMepel [ONTOBPEMEHHbBIX Y KpaTKOBPEMEHHbIX HabniopeHuin no 6uono-
mn, xumMmm, Guasnke.

7. B Kakux nuTepatypHbix NMpon3seaeHnsx onucaHbl XMMMdeckue naboparopum v Xumin-
yeckue 9KCnepuMeHTbI?

3. ATPETATHBIE COCTOSHWSA
BEIIIECTB

BepHbl M yTBEPXAEGHHUA, HTO Bofa — I3TO >XMAKOCTb, & Kkucnopog — 310 ras?
B 3aBHCHMOCTH OT yCJIOBUil (faBjeHHE, TeMIepaTypa) BellecTBO MOXKET HaXOOUTh-
e¢s B OLHOM M3 TPEX arperaTHbIX COCTOAHUN: Ta3000pasHOM, MKULKOM I TBEPJOM.

HopmarnbHbie YCNoBUs (H. y.) — 9TO pasneHve v Temneparypa, ¢ KOTopbiMA
COOTHOCSITCS 3HAYEHUs ApYrvx Gpu3n4ecknx BESINYMH, 3aBUCALWMX OT AABJIEHNA
1 Temnepartypbl. HopMasnbHbIE YCNoBuA onpeaeneHsl MexayHapoAHbIM COIO30M
YUCTOM U MPUKIAAHON XMW (IUPAC): masneHune 101325 MNa (760 MM pT. CT.)
n temnepartypa 0 °C.

I'azoobpasuoe cocrosaue. IIpu HOPMAJIBHBIX YCJIOBUAX KHUCJIOPOZ, BOZOPOJ], a30T,
YIJIEKUCIBIA ra3 — 9TO razoo0pasHbIe BeIllecTBa. OpHAKO MPY OXJIAXKIEHU! MU 110
SEIIEHMY [ABJICHUS Iasbhl MOTYT CIKIIKATHCH, T. e. IIEPEXOAUTH U3 ra3000pasHoro
COCTOSAHUS B JKUJKOE, & IPU nanpHENIIeM OXJIaXKAeHUH 1 IIOBBIMIEHUN JaBIEeHUA
CTAHOBUTHCS TBEPABIMHU.




Puc. 8. Kucnopoa: a — xugkuin (npu nepe-
JMBaHUM OH uncnapsieTcs, nornowass MHOro
Tenna wu3 BO34yXa; BO3OYX CUIbHO OXNax-
haetTcqa, a Bnara U3 Hero KOHAEHcUpyeTcs,
obpasys TymaH); 6 — TBEPAbIA (UMEeT He-
6ONbLUYIO MPOYHOCTb, MAABUTCA U KUMUT NpU
HU3KUX Temnepartypax, obnagaer MarHUTHbI-
MU CBOMCTBaMK)

Tax, Ipy HOPMAaJIBHBIX YCJIOBHAX KHUCJIOPOJ HEe MMeeT IIBETA M 3amaxa, ILIOXO
pacrBopuM B Boze. IIpu Temmeparype —183 °C oH mpeBpamjaercs B KHIKOCTb I'OJY-
6oro msera (puc. 8, a). IIpu Temneparype —219 °C xucmopox sarBepaeBaer. TBEp-
JABII KHCJIOPOJA — BeIIecTBO cuHero Isera (puc. 8, 6).

B rasax mousexynsl c1a00 NPUTATUBAIOTCS APYT K APYTY, PACCTOSHME MEMIY da-
CTUIIAMH OYeHb BEJIMKO II0 CPaBHEHMIO C UX pasdMepaMu. I'a3pl He UMeEIOT COOCTBEH-
HOW (hopMBbI U 06BEMA, OHH 3aHUMAIOT Bechb 00BEM COCYy[a, B KOTOPOM HAXOLSATCAH.

I'asvr cocumaemovr. Ecau yMeHbIINTH 00BEM rasa, ero JaBjeHHe BO3PACTET, IIO-
CKOJBKY YMCJIO CTOJIKHOBEHHN YaCTHUI] CO CTEHKAaMH cocyaa yBeaumuutcs (puc. 9).

Harpesanwue rasa (mpu ImocTOSHHOM JaBJIEHNN) BEAET K YBEJIUUEHUIO ero o6béMa.
B srom Jjerko yGeauThCcsa Ha OIBITE.

Va

Puc. 9. CxumaemocTb rasos



NabGopaTopHbIA ONbIT 2

Npobupky uny konby 3akpoiTe Npobkomn ¢ razooTBoAHON TpyOKol. lNepesepHuTe Npo-
~ Bupxy wam konby n nomecTute ra3ooTBOAHYIO TpybKky B cTakaH ¢ Bopon. CorpeiTe CTeH-
w xonbsl nagoHblo (puc. 10). Yto Habnopaete? Movemy?

~

Hunxoe cocrogHue. B KHUIKOCTAX B3aWMO-

CTBHE MeXXJy MOJIEKyJIaMU HaCTOJBLKO BeJu-

9TO He IO3BOJIAET MM CBOOOJHO OTPHIBATHCH
OT Apyra U yAaxsaThCA Ha Oojblime pac-
Asi.

IlosToMy, B OTJHWYUE OT Tas3oB, KULKOCTU
BPAKTHYECKH HecicumaeMmvl. 11pu HOPMATBHBIX
YCA0BUAX JKUAKOCTAMHU ABIAIOTCS BOAA, PTYTh,
STHIOBBI CIOUpPT, CepHasg KHUCJIOTa, AaleTOH.
uaxoctu ob6iamaioT mekyuecmouio (puc. 11),
mosTOMYy IpUHUMAaT GOPMY cocyjaa, B KOTOPOM
BaxXOoAATCS. {

B COCTOSHMM HEBECOMOCTH MK CBOOOJHOIO
majeHNs, a TaKKe B BUAEe HeOONBIINX KallesleK
SHIKOCTh CTPEMUTCS IPHUHATH (opMy IIapa
{puc. 12).

HekoTOpble YACTHI(I JKHJAKOCTH CIIOCOOHBI
MPeol0JIeBATh CHJIBI MEXXMOJIEKYJIAPHOTO IIPH-
THIKEHHUsS, OTPBLIBATHCA OT €€ II0BePXHOCTH U
mpeBpalaThCs B ra3. ITOT IMPOIECC Ha3bIBAIOT

Puc. 10. YBenuueHne obbEma rasa
nNpu HarpeeBaHUn MCMNoNb3YIOT A8
nposepku npubopa Ha repMeTUHHOCTb

Puc. 11. Teky4yeCTb — BaxHelLuee CBOMCTBO XWIOKOCTH

Puc. 12. Kannu pocbkl Ha naytuHe




ucnapesueM. [Ipu yBenumueHMHM TeMOepaTyphl YHCJIO TAKHUX YACTHUI[ CTAHOBUTCH BCE
Oonbplle, UcIapeHWe — HMHTeHCUBHee. V1 HaKOHeI, IPU ONpEAEJEHHON TeMIepaType
JKUJKOCTh 3aKHUIIaeT. JTa TeMIlepaTypa Has3hbIBAeTCs TeMIEpPaTypoil KUIIEHW.

Kajxsoe BelmecTBO mMMeeT CBOIO TeMIlepaTypy KumneHus. Hampumep, mpu HOp-
MaJIbHOM aTMoc(epHOM JaBJIeHUM Boja 3akumnaer npu temmeparype 100 °C, aie-
ToH — npu 956 °C, ykcycHas Kucaora — mpu 118 °C.

IIpu oxya'KIeHWH YKULKOCTH €€ MOJEKYJIbl BCE MEHBIIE IIepeMeIlarTCsa B IIPO-
CTpPaHCTBE M IIDU HEKOTOPOIl TeMIepaType 3aHUMAIOT OIPeAEeJEHHBIE ITOJOMKEHUS
OTHOCUTEJIBHO APYT Apyra. 9TOT IIPOLEeCC HAa3hIBAIOT KPHCTAJNJIM3alMei: BellecTBO
U3 XUJKOTO COCTOAHUSA MepexoauT B TBEpHoe. Hampumep, npu oxaakaesun g0 0 °C
BOJla IIpeBpaIlaeTcs B JIET.

TBépnoe cocrossnue. TBEpABIE Telaa COXPAHAT cBou GopMy U 06BEM. IDTO 06B-
SAICHSIETCA TeM, YTO YaCTHUIbI, 00pas3yoIiue TBEPAOE TeJ0, COXPAHAIOT CBOE B3aMMHOE
IOJIOXKeHUe OTHOCUTEJHHO APYTr Apyra U IIepecTaiT CBOOOAHO IlepeMeIaTbCs, a MO-
TyT COBepIIATh JHUIIL HeOOoJbInue KoJebaHusd.

IIpu HOpPMAJBHBIX YCJIOBUAX TBEPABIMHM BeIeCTBAMHU SBJSIOTCS II0OBapeHHAas
COoJIb, YKeJjes30, caxap, cepa u Ip.

IIpn HarpeBaHWHW YaCTHUIBI TBEPAOTO BEIECTBA KOJIEOJIIOTCS BCE CUJIbHEe, W IIPHU
OIIpe/leIEHHON TeMIlepaType — TeMIiepaType ILIaBJIeHHS — HaOJ/II0faeTcsa Imepexop
BeIlleCTBa M3 TBEPJOTO arperaTHOTO COCTOSIHUS B JKHUAKOE — ILIaBJICEHHE.

HexoTopsle BelecTBa CIIOCOOHBI IEPEXOAUTH U3 TBEPAOrO ArperaTHOTO COCTOSHUSA
cpa3y B rasdoo0pasHoe, MHUHYS KHIKOE. JTOT IIPOIeCC HA3LIBAIOT CyOaAMMAIMen M
BO3TOHKOM. Bo3roHka xapaxkTepHa, HampuMep, IJIs HOJa, KOTOPHIA IpU HOPMAJL-
HBIX YCJOBHUAX HE HMeeT KUJKOr0 arperaTHOTO COCTOAHHUA (MEAUIIMHCKUUA HON —
9TO CHHUPTOBOH pacTBop). Ilommaércsas BOBroHKe BOZA, IOITOMY GEJbE IIOCIE CTUPKHU
MOYKHO BBICYIIUTH HA MOpPO3e€.

ObpaTrHoe ABJIeHWEe — IIpeBpaleHue ra3000pa3HOro BEIecTBa B TBEPJ0€ — HOCHUT
HazBaHUe Aecybaumanus. IIpumepom necyOimManmuy MOYKHO CUUTATH oOpasoBaHUe
WHes: BOAAHOW Ilap, cojepskamjuiica B arMocdepe, IIpeBpamiaeTcss B KPUCTAIUKNA
JbJa, KOTOPbIE OCeNal0T Ha XOJIOAHBIX BETBAX JEpPEeBbEB U IIPOBOJAX.

ChopmynupyeM BBIBOABLI. B 3aBUCHMMOCTH OT YCJIOBHH BeIecTBO MOKET HaXo-
JUTBCA B JIIOOOM M3 TPEX arperaTHbIX COCTOsiHUI. V3 OZHOrO arperaTHOTO COCTO-

AHHUS OHO MOKeT IIePeXOAUTh B Jpyroe: ras (map) — B JKHIKOCTb (KoHdeHcauus),
JKHIKOCTh — B ras (ucnaperue), *XUAKOCTb — B TBEPAOE COCTOSHUE (KPUCMALLU-
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), TBEPJOE BEIIecTBO — B YKUAKOCTB (nnasnenue), TBEPAOE BEIeCTBO — B ras
ayus, WA B60320HKA), Ta3 — B TBEpPJOE BEIIeCTBO (Oecybrumayus). OTH
pexoasl MOKA3aHbBl HA CXeMe 11
B srom naparpade Bl IIOBHAKOMHUJIACH C SABJICHUAMH B3AMMHBIX Iepexo/ioB Be-
W3 OJHOTO arperaTHOro COCTOSIHHA B APYroe. CaMoO BemIecTBO IpH 2TOM He
oceh. Taxkue sIBJI€HHA HA3BIBAIOTCA (PU3HIECKHMMM.

yeraTHbIe COCTOSIHMS BELLEeCTB M UX B3aMMHble nepexoabl: KoHAeHca-
s, UCrnapeHue, KpUcCTanusauus, nnaenexue, cy6numauus (BO3roHka),
SAuMaums

MpoBepbTe CBOWN 3HAHUS

1. Bam M3BECTHbI B3aUMHble NEepPexoabl BOAbl U3 OAHOrO arperarHoro COCTOSIHUS B ApY-
roe: TBépaoe (nén) — Xuakoe (sopa) — rasoobpasHoe (nap). BoamoxeH nu nepexon
“3 TBEPLOro COCTOSHWUSA B razoobpasHoe?

2. Kakoe M3 MEepeynCneHHbIX SBeHUN SBNSeTCH JIMWHUM B cnenylowemM nepedHe:
a) nnasneHvie nbaa; 6) kuneHvwe BOAbI B) 0OGpasoBaHve Kanenb BOAbI; ) KOHAEHCALUNs
BOASHOMO napa; A) Kpucranimsauvs Boabl? MosicHUTE CBOI BLIGOP.

MpuMeHnTe CBOU 3HAHNA

3. MpennoxXeHHyYl0 CXeMy B3aWMHBIX MEPexoAoB arperarHbix COCTOSIHWIA BeLWecTB Mpo-
WIOCTPUPYITE KOHKPETHBIMU NPYMEPamMm U MOKaX1Te 3HaYeHue Takux B3auMHbIX nepe-
XO[0B.

4. Mo4eMy BO BPEMsSi COPEBHOBAHWA PUrypucToB 1 XOKKENHbBIX mar4yen penailoTt nepe-
pbiBbl Ha 3anvBKy Nbaa?

Ucnonb3ynTe JONOJTHUTENIbHYIO uHpopmaumio

5. MoarotoBbTe COOOLLEHWE O CYXOM JibAe.

6. BbipasuTe CBOIO TOYKY 3PEHWst O KONW4eCTBE arperarHbix COCTOSIHMIA BewecTB. Ap-
rYMEHTUPYATE €€ CBEAEHWSIMU, NONy4eHHbIMU 13 pa3NYHBIX UCTOYHVKOB MHpOPMaLMK.
YKaxuTe 3TV UCTOHHUKN.




IIpakTuyeckas paGora 1

ITPABMWIA TEXHUKU BE3OITACHOCTH
N HEKOTOPBIE BUbI PABOT B XUMUWUYECKOI
JJABOPATOPUM (KABUHETE XMUN)

- B xumuueckoi nabopartopun Heobxopumo cobniopate ocobble npasuna npu pa-
. 6ote c obopygosaHueM u peaktuamu. louemy? Kakosbl atu npasuna?

1. Bo Bpems ypoka yuammecs mOJIKHBI CJIeJOBaTh YKAa3aHUAM YUYUTENA U WH-
CTPYKIIUAM TeXHUKHU 0e30IacHOCTH, GbITh OYeHb BHUMATEIbHBLIMIA.

2. Kareropuuecku sampemaercs Ipo6oBaTh Ha BKYC BeIeCTBA B KabGHHETEe XM-
muu. HioxaTh ux MOMKHO, JUIIb HAIpaBJIASA JETKUM JBHIKEHUEM DYKU HCHapeHus:
K HOCy, IIpDM 9TOM HeJb3s BABIXaTh IIOJHOH Ipyabio (puc. 13).

3. Yuammumcs 3ampereHo OPOBOJUTH JIOOBIE OIBITHI,
. ) KOTOpble He IPEAYCMOTDEHBI JAHHOH MPaKTUYECKON MIn
JabopaTopHO#l paboToii.
4. O pacchIIaHHBIX BeIECTBAX WM Pa3IUTHIX pe-
aKTHBAX YYEHHK JNOJUKEH HEe3aMeJIHTENbHO COOGIIUTE
k. VUUTeTI0 MU JTabopaHTy.

5. O6o Bcex Hemonagkax B paboTe obopynoBaHUA U
APYTHUX NpoGJeMax yYeHHKH LOJIMKHBI HEMEIJIeHHO cO06-
IHUTH YYUTENI0 U PEKPaTUTh paboTy. Hesbss BHIIMBATE
B KaHAIM3ALUIO OPTaHWYECKUE KUIKOCTH M PACTBODHL.

6. Hesnbssas ocTaBisTh 0Oe3 IPUCMOTPA BKJIOYEHHBIE
UM ropsliue HarpeBaTesJbHble NPUGOPHI. Bo Bpems
YPOKa Heo0X0AMMO CoGJofaTh mpaBuIa MOKapHOU 0Ges-

- e OIACHOCTH M TEXHUKY OOpAallleHus C 3JIeKTPOmpubopa-
MH, COUPTOBKamMu (puc. 14) m rasoBuIMu ropejKaMmu
Puc. 13. Onpegenexue (puc. 15).

3anaxa BeLllecTs ¥ HpI/I IIONIyYeHUU TpaBMbl HJIN yXyauieHuu camo-

TYBCTBUA Y4YEHWK [OJKEH NPeKpaTUTh paboTy u cpasy
( ) COOOIIUTHL 06 5TOM YYHTENIO.

8. BemiecTBa Heb3s O6paTe pyKamMu, HYYXHO HCIIOJE-
80BaThb IJIA JTOrO CHENUAJbHBIE INNATENU, JOMKEUKH,
OHUHIETHI.

9. Henbsss mHamuBats u IIepeMenInBaTh pPeaKTUBEI
BOIM3M JuIia.

10. HeobxonqumMo mOIB30BATHCA TOIBKO YUCTOUM Jia-
GoparopHOil mocynoit. OcraTku PEaKTHBOB HMJIM HX pac-
TBOPOB 3alpelaeTcd BHICHINATh M BHUIMBATH OGPATHO
B HCXOJHBIH coCy/.

11. ITocse mpakTHYecKOro 3agsaTHs yyamguecs LOJIK-
HBI CaTh 00OPYAOBAHME M PEAKTHUBBHI VUMUTENIO MM JIa-
6opanry.

12. TIo oxoHYaHMH paGOTHI HeOOXOAMMO IIPUBECTHU

paGouee MeCTO B MOPALOK U TIIaTEJIbHO BBIMBITH DYKU
Puc. 14. Cnuproska C MBILJIOM.




Jlns paborsl ¢ 00JNafaIOMUMU HEIPUATHBIMI gzamaxaMy MU BPeSHBIMH Belle-
aMy [pefHA3HAUEH 6bLMANCHOU wrag (puc. 16). 3amuTHbBIE OYKH npegHa3HAa-
g51 771 pabOTHI C BellleCTBaMH, KOTOpbI€ MOTYT TpaBMHUpOBaTh Tiasa (puc. 1)
~ Harpesanwue. IIpy HarpeBaHHH TNPOOUPKM AEPIKAT crIemuaJbHBIMUA MeTajlinde-
“MMU WM IePeBAHHBIMU JAepiaTeaaMu (puc. 18).
O6BEM JKUAKOCTH B HarpeBaeMoi npoOupKe [JOJIKEeH COCTABJIATE He Gomee 1/ eé
éma. SamoMHUTE, YTO IPOOMPKY HAAO Y/AEPXKUBAThH B BepXHeW JacTy IJIaMeHH —
HauboJiee BBICOKAas TeMIlepaTrypa. IIpoObupKy nAep-
HaKJOHHO, mojx yriom 30—45° K IOBEPXHOCTH

o 3-1550°C

a. OTBepcTHe AOJKHO OBITH HAIPABJIEHO B CTOPO- 2_520°C

oT cebsa W OT coceleil Ha ciydai BeIOpOCa *KHKO- L a
u3 mpobupku. B Hauase HarpeBaHHUA POGUPKY / i o
OJIBKO pa3 IporpeiTe IO Bcell JJIHE, 3aTeM Ha-
spaiiTe eé comepokuMoe. Ecim B mpoOMpKe ecTb oca-
y%, GyabTe OCOOEHHO BHUMATEJbHBI: HUKHIONO 4acThb
gpodUpKY HAJO0 BCE BpeMs BCTPAXUBATDL IJiA IlepeMe-

5Koii, M0 KOTOPOH ras BBIXOAUT B DPacTBOP, BaYK-

He JOIYCTHTH 3acachiBaHUA PacTBOpa B Harpesae

yio IpobupkKy. IloaTOMY BEIHBTE KOHEIL rasooTBOJHOM

GKM U3 PacTBOpa W 3aTeM 3aKOHYUTe HarpesaHue.

Buinoanume amu deilcmeus ¢ pacmeopom noeapen-

0L CONLU.

Hamensuenue u cMemmuBanue. [l M3MeJbYCHUA
HEKpPYIHBIX KYCOUKOB BeIecTBa C TBEPAOCTHIO MEHB-
me TBépmocTu (apdopa B XHMUIECKUX nabopaTopuax
apuMeHAOT GapdopoBble CTYIKH (puc. 19). Ilpu pac-

TDAHWY CHJIBHO HAYKMMATh IECTUKOM He HYXHO.

CMmemuBasdg TBEPABIE BellecTBa, pacTupaiite HX
8 crynke BMecTe. XOpOIIEro CMEIIMBAHMA MOYKHO [0~
eTHub, ec/y BelecTBa CHAdYaja BBICYIIUTE M HU3MEJb:
9HTh.
~ C nomowplo cmynku u necmuka uamenbyume Ky-
couerx mena Ons 63éecu, Heo6X0OUMOU Npu 6bLMOLHE:
HUU QuULbMPOBAHUA.

®uasTpoBanue. PUIBTPOBAHUE CIYXNUT AN OTAE
JeHus TBEPIBIX BEIEeCTB OT sgupkocreit. HHuAKOCTE,
mpomeamas deped (QUIBTD, Ha3BIBACTCH «(uabTpaT».
@uibTphl U3TOTABIUBAIOT U3 crnenuaabHON Oymard.

ToToBble (MUIBTPEI — KPYTH durbTpOBaTBHON OY-
smaru. I[lopucTOCTh TAKMX (QHUIBTPOB ONIPEAEJAIOT mo
IBETy YIaKOBOYHOW JIEHTHI:

e pozoBas WM UYEpHAd JeHTa — KPYIIHOIIOPUCTHIE
(UILTPHI; L

o Gesas JeHTa — OyMara cpejHed IIPOHUIAeMOCTH;

o CUHAA JeHTA — ILIOTHBIe (QUIBTPHI, IPeJHasHa"
geHHBIE 1A (QUIBTPOBAHUA MEIKO3ePHUCTHIX 0CAAKOB. Puc. 17. 3awmTHbie O4KM

Puc. 16. BbiTsxkHon wkad




.

Puc. 18. [depxatensb ans npodbupok Puc. 19. Ctynka c necTtukom

Ilnsa GuabTPOBAHUA HCIOJIB3YIOT BOPOHKH (puc. 20). Pasmep ¢uibTpa AOIKEH
GBITH TAKHM, ITOOBI OH He ZOXOIMJ 10 Kpasd BOPOHKH Ha 5—7 MM. BopoHKY ykpenuTe
B KOJIbIIe IITATHBA, IIOf Heé IOCTaBbTe CKIAHKY-puéMHUK. CiuBHAA TpyOKa BOPOHKH
JOJPKHA KAcaThCsd CTEHKM CKIAHKHM-IPUEMHUKA. I'OTOBBIA (QUIBTD CJIOXKUTE B UETHIPE
pasa M BCTaBbTE€ B BOPOHKY; (DUJIBTD HOJIKEH IIOTHO NPHJIEraTe K Hell. YJI0)KeHHBIN
B BOPOHKY (DMJIBTD CMOUYMTE BOAOH WU JKUAKOCTBIO, KOTOPYIO oynere (huabTPOBATE.

ITpuzomosvme 836ecb mena 6 60de. Jlns amozo nomecmume 6 cmakaw paree
usmenvuéHHbliL nopoworx mena u dobasvme 20—30 ma 800bt. Pasmewaiime noay-
YeHHYI CMeCb CMEKIAHHOU NAJOYKOU ¢ pe3UHO8bLM HAKOHELHUKOM.

IIposedume gunemposanue nonyuwennou é3eecu. Ileped gurvmposanuem
gzboamaiime codepxcumoe cmaxarna. Harueaiime HudKocmv 68 60POHKY C (PUJlb-
mpom, HAnpasLas HUdKocms Ha CMeHKU B0POHKU. ModcHo neperusamsv HuUOKOCMb
npu noMowu CMeKAAHHOU NarouKu. JJis 3moz0 nNaLloiKy npusoiume x cmawamny,
6 Komopom Haxodumcs iudxocmb ¢ ocadkom. [laime pacmeopy cmekambe no na-
Jl0UKe, HANPABILAs NOMOK He 6 UeHmp Quibmpa, a Ha 060K08YH CMOPOHY, 4moobl
uszbexcamsv pas3pviéa Quibmpa 6 yenmpe.

VpoBeHb KUAKOCTU B (pUIbTPe HE NOJKEeH JOXOAUTH A0 €ro Kpas Ha 5—10 mmM.

BapemmBaaue. B MIKOJBLHON J1a00pPaTOPUM MCIOJIB3YIOTCA PhIYaKHBIE U BJIEK-
TpOHHBIE Bechl. IIpy B3BeIIMBAHWM CHIIYYHX MaTepHaJOB B ofe dYalIKy pPHIYaXK-
HBIX BECOB YKJIAABIBAIOT OJMHAKOBBIE JHUCTOUKM Oymaru, Hanmpumep (QHUIBTPEI MIH
O/IMHAKOBbIE TI0 PazMepy KYCOUKH KaJlbKH. 3aTeM IPOBEPAIOT HACTPOUKY (peryiu-
POBKY) BeCOB, JOOMBasfiCh YCTAHOBKH CTPeJKM Ha HyJe-
BOHl OTMeTKe IIIKAaJbl, OTphIBafg WU [00aBifAs HeOOJb-
mme Kycouku Oymaru. Ilocie sToro momMemaroT Ha OLHY
yamKy BeCOB PA3HOBECHI HYXHOW MAacChl, a Ha JPYTyIo
OCTOPO’KHO IITATeJeM HACHINAT BEIIecTBO, A00HBAfACH
ypaBHOBEIIWBAHUSA dYallleK BecoB. [Ipu MCIONb30BAHUU
SJIEKTPOHHBIX BECOB Ha IJIATQOPMY KJIAamAyT JHCTOK Oy-
Marg ¥ OGHYJISIOT MOKa3aHWA BecoB. 3aTeM HACHIIAIOT
u3MepseMoe BeIecTBO.

Ecim HaZO B3BECHTH PACTBOP, Ha ILIATGOPMY dJIeK-
TPOHHBIX BECOB CTABAT IIyCTOW CTAKaH, IOKA3aHUA BECOB
OGHYJISIOT, a 3aTeM B CTaKaH HAJUBAIOT HEOOXOAMMYIO
Maccy pacTBopa.

Bssecobme 5 2z nosapenHoil colu, pacmeopume eé 8
20 ma 600vL U usmepbme maccy pacmeopa (npu HaAIU-
YuUu 3eKMPOHHBLX 6€eC08).

s

S}

Puc. 20. KoHycHas BOpPOHKa




_ eckas pabora 2
JABJIIOJIEHUE 3A TOPSIIIEN CBEYOW

B 3ameuarenbHolt khure M. @apapes «McTopusi cBeun» €CTb CTPOHKM: «Pac-

CMOTpeHUe (PU3MUECKUX SBEHWH, MPOMCXOARALMX NPU rOpeHH cBeuu, npea-
aBnseT coBol cambiii LMPOKWHM NyTb, KOTOPbIM MOXHO NOJOMTU K U3YYEHWIO

ecTecTBO3HaHUs... 1 cobupalocb M3/I0XKUTb BaM... PAL, cBeJEeHWIM No XUMHUH, KO-

TOpble MOXHO W3BJIEYb M3 FOpsiLer CBEUH».

Kakue sBneHws Bbl Oyaete usydyaTb NpPU BbINOJIHEHWH 3TOM NpaKTUYECKOW pa-

BoTbI?

Onweum 1. PusduvecKue a61eHUSA NPU 20PEHUU C6eUU

BozpMuTe HEOOJBINYI0 Iapa@uHOBYIO CBedy (MOKHO
I0JIH30BATH OTapOK CBEYM), 3aXKTUTe CIWYKY M, Harpe-
¢ eé MOMOINbIO HUKHUII KOHEI[ CBeYHU, MPUKPEINTe eé
aebHON MINTKE WM KYCOUYKY CTeKJa. 3a)krure cBedy
c. 21). O6GpaTtuTe BHUMaHHe Ha TO, yro mapaduH BO-
(uTnis HauWHAET IJIABUTHCH, o0pasyss HeGOJBIIYIO
xuny. Kakoe sBJIEeHUE npoucxozur? Yepes HEKOTOpOe
oM JTYIKHLA TePeroHAeTCH, KUAKUA napadus CTeKaeT
KpasiM cBeuW, 00pasysd NpU 3aCTHIBAHUY IPUIYIHBELIE
yréxu. Kakoe siBJeHMe IPOUCXOAUT?

Onvim 2. Cmpoenue naamenu céeiu

IIpoTKHUTe A3BIYOK IIJIAMEHU CBEYN CIIMUKOI, Aepika eé
rosioBKy. Uepes Be CEKYHABI BEIHbTE CIUYIKY us3 miaame- Puc. 21. Mnama ceBe4n
sm u oOpaTuTe BHUMaHHe Ha TO, KaKue eé gacTu OOyIJIH-
sch. CresaiiTe BBIBOA O CTPOEHUH IJIAMEHM CBeUM U COOTBETCTBEHHO O IIpaBHIax
peBaHMsS IPH BHIIOJIHEHHNH XMMHUYECKOTO SKCIEPUMEHTA. BapucyiitTe B TeTpajgu
hoeHMe IJIAaMEHM UM TONNUINUTE ero 4acTH.

Onwvum 3. O6napyscenue npodyKmos z0peHui napaguna u 61uULHUE 603~
dyxa Ha zopeHue céevu

BospMUTe OUHIETOM KyCOYeK CTeKJa HIN OCKOJOK (dapdopoBoil mOCynBI, BHE-
emTe ero B CBETSNIYIOCA 30HY ILIAMEHHM CBeYM W TIOAEPXKHTe ero Tam HECKOJIBKO
‘eexyHz. IlocMoTpuTe HA HOBEPXHOCTH CTEKJA WM dapdopa. O6bACHUTE, UTO TaM

HOABUJIOCH.
Cyxoii, KeaaTeabHO OXJIAXKAEHHBIN (HO HE 3aIOTeBIINH) CTEeKJIAHHBINA CTaKaH 10~

Aep:xuTe HAJ IJIAMEHeM CBEeYH 0 3aloTeBaHUA. O6bacuuTe HabaAaeMoe ABJICHUE.
HaxpoiiTe ropAllyi0 CBe4y CTEKJIAHHBIM CTAKAHOM. Yro madbaopaere? Ilouemy
moracjya cseda?
IIpu roperuu cBedu 06pasylOTCA He TOJNBKO caa M BOZA, HO TaKiKe M yIJIEeKHC-
aeiii ras. Kax ero MoskHO pacmosHarh? ([lus oTBeTa Ha BOIPOC HCIIOJIb3yiTe 3HAHUS
3 Kypca OMOJIOTMM U Pa3jW4YHbIe NCTOYHUKHU nHOpMAIAN).

JlonoJHUTEeIbHOE 3aJaHMe. IoxroroBbTe COOOIIeHUE M IPE3EeHTANHIo II0 TeMe
«CBeun, ux KjaaccuUKAIUA U POJb B JKUSHU YEJOBEKA».




§ 4. ®PUBNYECKUE SIBJIEHUS —
OCHOBA PA3JIEJIEHUSI CMECEM
B XUMUUA

gKa)Kp,oe BELLECTBO XapaKTepu3yeTcs UHAMBUAyaNibHbIMU cBoMcTBamMU. CoxpaHs-
| 10TCA 1M 3TU CBOWCTBA B CMeCsX?

MarepuasoB Ha OCHOBe YHCTHIX BEIECTB rOPas[0 MEHbIIEe, YeM MAaTepHajoB
u3 cMeceil. M3 4YHCTBIX BeIEeCTB, HAIPUMED, M3TOTABIUBAIOT MeJHEBIE IIPOBOJA,
KPEeMHUEeBbIe COJIHEYHBIe 0aTapey M IIPOIECCOPHI KOMIILIOTEPOB.

HucTeIMU HaA3BIBAIOT BEIECTBA, KOTOPHIE IOYTH HE COJZEPIKaT IIpUMeceii.

Cmecu BemecTB (MM KOMIIOBUIMU) B KAYECTBE MATEPUAJIOB MCIIOIB3YIOTCS HEU3Me-
pumo yamie. HAUBUyaIbHEIE BEIlECTBA B HUX HA3LIBAIOT KOMIIOHEHTaMu. 110 BHeII-
HUM, T. €. BUSYAJIbHBLIM, IIDU3HAKAM Pa3IM4YaioT I'OMOTE€HHBIE U I'eTePOTeHHEIe CMEeCH.

B romoreHHBIX cMecsX TIpaHUIBI pasfieja MeXXJy 4YacTUIAMH KOMIIOHEHTOB
He BUJHBI HE TOJIBKO HEBOODPYXEHHBIM IJIa30M, HO Ja’ke II0J MHUKPOCKOIIOM.

Hanpumep, Henb3s pasiuyuTh MOJEKYJBl T'a30B, BXOAAIINX B COCTAB YHCTOTO
BO3AyXa, UJIM MOJEKYJIbl KOMIOHEHTOB CIIMPTOBOM HACTOMKM HOIA.

B rereporeHHBIX CMecCAX YACTHUI[BI KOMIIOHEHTOB MOYKHO 3aMETHTh HEBOODYIKEH-
HBIM riazoM. K TakuMm cmecaM, HapuMep, OTHOCATCS TOPHBIE ITOPOABI, CTHPAIbHBIE
NOPOWIKY, CTPOUTEJbHELIE CMECH.

IIpuBenénHble IpHUMepHI MTO3BOJAT IPEJIOKUTEL KJIACCH(DUKAIUIO cMeced, OCHO-
BaHHYIO HA MX arperaTHBIX COCTOSHUAX.

Pasznnyaror TBEpabIe, JKMIAKHE U ra3oo0pa3HbIe CMECH.

K TBEpABIM reTepOreHHBIM CMECAM MOYKHO OTHECTH TOpPHBIE IIOPOAbI, KOMIOHEHTAMY
KOTOPBIX ABJAIOTCS MUHEPAJbl, HalpuMep T'PAHUT (OT JaT. CJIOBa granum — 3epHO).

ﬂaﬁoparopuuﬁ onbiT 3

PaccmoTpuTte nop nynoii Kycoyek rpaHuTa. Bbl yBUAMTE OCHOBHbIE KOMMOHEHTLI 3TOro w
MVHepana: KBapL, CAoA4y W Mnoneson wnar. OnuiimTe ux.

K TBEpIBIM 'OMOTEHHBIM CMECAM CJEAYeT OTHECTH OOJBIIMHCTBO CILIABOB, B TOM
4ucie U IOBeJIVPHBIE, B KOTOPHIX COZep:KaHNe OCHOBHOIO MeTaJljia, HAIIPUMED 30JI0-
Ta, 0003HAUEHO C MOMOIILIO CHEIUAIBLHON IIPOOBI.

IIpUroToBUM HCKYCCTBEHHYIO I'€T€POTeHHYIO TBEPAYIO CMECh.

JlabopaTopHbiii onbiT 4

Ha nuct Gymary nomectute LuMaTtenem MoPOLLIOK CEPbl U XefesHble onuaku (B COOTHO-
WeHn NpumepHo 1:2) u TwaTtenbHo nepemMellante CTekIsHHOM nasiodkon. PaccmoTpute
NOJIYHEHHYIO CMECb HEBOOPYXEHHbIM r1a3oM M nopg, nyrnon. Kakow BbiBOO, O CBOWCTBax
KOMMOHEHTOB CMECU Bbl MOXETe caenarb?

MosoBMHY Nony4eHHON CMecK BbIChINbTE B CTakaH C BOAON. BTOPyIO NONOBUHY HakpoiTe
nmcToM Bymaru m nogHecuTe K HeMy marHut. Yto Habniopaete?




~ HeTpyzHO cZienaTh BBIBOJ O TOM, YTO B MPUT'OTOBJEHHOM CMeCH MHAMBUAYaJIbHbBIE

‘ sa sxesesa (CIIOCOOHOCTh HAMATHUYMBATHECHA) M CePBl (CHOCOOHOCTH (IOTHPO-
— naBaTh HA IOBEPXHOCTH BOJBI W3-32 HECMAUYMBAEMOCTH) COXPaHAIOTCH, IO-

HX CMeCh MOXKHO DPa3/leIHuTh.
K RUAKUM CMecaM OTHOCHTCS BOJA MOpell W OKeaHOB. mcras MOpCKas BOAA
sTCs TOMOTEHHOH CMeCchio, a TOUYHee, PacTBOPOM coJeil B BOJe. CoéHBIN BKYC

SDCKOM BOJe IMPUIAAET XJIOPUJ HATPUSA, a roppbKOBaTBIi — couu MarEud. Eciu

KOil BOJE CONEPIKMTCS B3BECh YACTHIL IOUBBI, TO BOJA ABJIAETCA I'eTEPOreH-

# JKUJKOI CMecChIO.

" B MeAWIMHE MCIOJIb3yeTcs OUMINEHHAd OT IpuMecedl BOJa KaK pPacTBOPUTEJb
NPUTOTOBIEHUA JTEeKAPCTBEHHBIX (OpPM U 1A uUHbeKnuil. OnHuM U3 c110co00B
JeHUS TAKOM BOABI ABJIAETCA MUCTHIIAIMSA, UJIM NEePeroHka, a IoTOMYy TaKyio
HA3BIBAIOT Jucmuaauposartoii. Kpome MeJUIWHBI, OHA IIMPOKO IPUMEHSET-

B XHMWYEeCKUX J1aG0paTOPUAX /s MPUTOTOBJIEHUS PACTBOPOB OIPEJEJEHHOIO CO-
3a. JIMCTUIMPOBAHHYIO BOAY PEKOMEHJYeTCH 3alMBaTh B CHCTEMY OXJIAXIACHUA
oMo6uIA (PaZuaTop), TAK Kak OHa He o0pasyeT HaKHIIW.
Yro6Bl MOBHAKOMUTHCH € AUCTWLIAIMEH, o6paTuMcsi K 9SKCIEPUMEHTYy. ¥cTa-
ska 7 J1aG0PATOPHOTO MOJTy4eHUs AMCTUJLIMDOBAHHON BOABI (puc. 22) cocTrout
nepezonHoil Koa0v. (B Heé HaJIMBAIOT BOJY, KOTOPYIO He0O0XO0AMMO OUYMCTHUTH), CO-
HEHHON ¢ xon00ulbHUKOM. TaK HA3BIBAIOT YACTh YCTAHOBKM, B KOTODOi# 00pasy-
1wecsa IpU KUIEHUU B IIEPErOHHOI KoJyi0e mapbl BOABI OXJIAMXJAr0TCsd, KOHAEHCH-
g B KaleJbKH U CTEKAOT B npuémuur (CTaKaH HIU KOJIOY).
K XUIKUM CMeCSIM OTHOCHTCH HedTh. JacTHIBI TBEPABIX BEIIECTB B HeW pas/u-
5, OYeHb TPYAHO, MOBTOMY He(Th MOXKHO CUMTATh POMOr€HHOW CMeChIO BEIEeCTB,
KOTOPBIX IIOJIYy4aloT HEeOOXOAUMBIe COBPEMEHHOMY MHAYCTPUAJIBHOMY 00111eCTBY
eIIPOAYKTHI.

lMeperoHHas
konba

XonoguneHUK

«PybaLuka»
XONoAUbHMKA

MpUémMHUK

Puc. 22. JlaBopaTtopHas yCTaHOBKa A/l MEPEroHKW XWAKOCTEN




K 1‘8.3006pa3HbIM cMecaM OTHOCUTCsS, HalIpuMep, BO3AYX, COCTOHII[Hﬁ u3 asora,
Kucjgaopozaa, 611aropozu-n,1x Ta30B U APYyruxX KOMIIOHEHTOB. B ocHOBHOM Takue cmecu

TOMOTI'€HHBIE.

KpoMe IeperoHKHU, CyIeCTBYIOT ADPYTHe CIOCOOBI pasjeseHus cMeceil, OCHOBaH-
Hble HA WHIVWBUAYAJIbHBIX (DU3MUECKUX CBOMCTBAaX MX KOMIOHeHTOB. IloszHakomMumcs

C HEKOTOPBIMHU cmocobamu.

B caxapHblii Necok nonasq 4acTuLbl MOYBbI (rnnHbl M peuHoro necka). Kak no-
Ny4YnTb M3 3ITOM CMECH YUCTbIM caxap?

(

Puc. 23. PaspeneHune apyx
HECMELLMBAIOLLMXCA XWUAKOCTEN
C MOMOLLBIO AENUTENBHOW BOPOHKM

Puc. 24. 1o6bi4a CONMM U3 MOPCKOWN BOAbI
nyTéM BbINApPUBaHUS Bnarn Ha COJSHLUE

C moOMOIIBIO JIYIOBI BRI MOXKeTe pasJiu-
YUTh KPHUCTAJUIBI caxapa M PEYHOro IecKa.
Bo3MOXHO, HEKOTOpBIE M3 BacC IIPEAJIOKaT
HCIOJb30BATh [JIsI OTHEJNeHUs TaKUX KpH-
CTAJLJIOB MUHIET, HO BpeMs, KOTOpOoe IIOTpe-
Oyercs AJis TOr0, OYAET 3HAYUTEIHHO 6OJIb-
mie, 4eM HYYKHO ObLI0 30JIyIIKe AJd TOro,
yTOOBLI BHIOPATH M3 MEIIKa U OTAEJIUTH TEM-
HBle 000BI OT cBeTJBIX 0000B. [la m oT ua-
CTHI TJIMHBI TAKUM CIIOCO00M He M30aBUTHCH.

MeaKue dYacTHUIBI TJIMHBI W3 MYTHOI'O
pacTBOpa MOTYT OCECThb, HO JJIf 3TOTO IOTpe-
Oyerca 3HAUUTENbHOE BpeMsA. UToObI yCKO-
PUTH IIPOIIECC, HKCIIOJB3YIOT MeTOJ (HIBT-
posanus. JlaGopaTopHble OymMaxkHbIe (DHIb-
TPHI MPOW3BOAAT HA OCHOBE CIIENHAIbHOM
IOpuCTO OGyMaru, KOTOPYI0 Tak U Ha3bl-
BaIOT: QuavmposanvHas Oymaza. Yacrtu-
bl IOYBBI (IIECKA M TJIMHBI) HE IIPOXOJAT
yepes IOpPBI OyMaru W OCTAIOTCA Ha HeH.
IIpospaunslii pacTBop caxapa (Quavmpam)
cBOOOAHO IIpocauuBaeTcad dYepe3 GOHUIBTP.
Caxap u3 HEro MOJKHO BBIJEJIUTH METO-
IOM BBIIAPUBAHUSA IIOJYYEHHOTO pPacTBOpa.
C 3TOH IeJibI0 MCHOJBL3YIOT CHeluajibHbIe
dapdopoBbie YAIIKU.

CMmech BOJBI M HE(PTENPOAYKTOB JETKO
pasiesuTh OTCTAaMBAaHMEM C IIOMOIIBIO OCO-
6oro mpubopa — OenumenvbHOl 60OPOHKU
(puc. 23). Bozma, Kak 6ojsee Tsxénas KUM-
KOCTb, coOepércss BHU3Y, a HepTenpoayKT
obpasyer BepxHuI cjoii. OTKpBIB KpaH
BOPOHKH, MOYKHO JIETKO CJIUTH BOAY, a 3a-
TeM, 3aKPbIB X CHOBA OTKPBIB €r0, CJIUTH
He(TEeOpOAYKT.

AHAaJOrUMYHO MOYKHO pPAa3JeJUTh CMeCh
BOJBI W PACTUTEJIHHOTI'O MacJja.




PaccMOTpeHHBIE BBIIIE CIOCOOBI pasjeseHusd cMe-
celi HA OTHeJbHBIE KOMIIOHEHTBI WM TPYIINBI CXOA-
HBIX KOMIIOHEHTOB IIHMPOKO MCIOJBL3YIOTCA B Jabopa-
Topuu, B OBITY, Ha IIPOU3BOJCTBE.

BeimapuBaHue — OCHOBA COJIENOOBIYM M3 KOHIEH-
TPUPOBAHHEIX PACTBOPOB COJNAHBIX 03€pP — PAaccoJoB
(puc. 24). Bepera 5TuUX O03Ep IPEACTABJAIOT coboit
HpUpPOJHBbIE Yally AJs BhlNapuBaHus. B ponu Harpe-
‘BaTesiss TAKON IPUPOSHOM YyCTAHOBKH JAJd BRIApHBa-
susa seicrynaer CosHIe. 3a CYET COMHEYHOU SHepruu
BOja MCIIApseTCsi, 4 COJb KPHUCTAJIU3YEeTCH.

DurpTpOBAaHME TAKIKE PACIPOCTPAHEHO B IIPUPO-
Ze, B IPOMBIIIJIEHHOCTA U OBITY.

BoZOIPOBOAHYIO BOAY (DUIBTPYIOT uepe3 CJIOi du-
£TOrO IeCKa Ha BOJOOUYMCTHHIX cTAaHIUAX. J[OMOJIHM-
TeJIBLHO C ATOH IEJbI0 AOMA UaCTO UCIOJIB3YIOT GBITO-
sble GUILTPBI. BruosormyecKuMu (PUIBTPAMU, «IIOPBI»
HOTOPBIX IIPOITYCKAIOT HEOOXOAMMBIE A HOPMAaJIbHOM’
u3HEIeATENIHHOCTH BeIeCTBa U 3aJePKUBAIOT BPEA-
Ehle, SIBJIAIOTCA KJIETOYHbIe MeMOpaHbl, CTEHKH Opra-
HOB ’KeJIyJ0YHO-KHUIIEeYHOI'0 TPaKTa.

@DurpTPOBATE MOXKHO He TOJBKO JKHJKHE rere-
poreHHbIe CMecH, HO U Bo3ayx. Tak, HampuMep, O4H-
AT ¢ MOMOINBI0 OYMAarKHBIX WM TKAHEBBIX (QHIIb-

DOB BOBAYX B IIOMEIIEHHAX IIPU HCIOJb30BAHUY
meLIecoca.

OuuceTKa BO3AyXa (GUIBTPOBAHMEM INUPOKO IIPH-
eHgeTcss U B MegunuHe. MeJUIUHCKAE MAacKH 4acTo

10JB3YIOTCA B NEePHOJ snugemuii. Takue MacKu

SsE3aTelbHO HAJeBalOT Bpayud, #W B IMEPBYIO oOUe-
oib XUPYPr¥ BO Bpems omepanum (puc. 25). Crpo-
oJIbHBIE W JOPOKHBIe pafoume BaIMIAIOT JETKHe

OBLIM C [IOMOIIBIO CIENUAJBHBIX (QUIBTPYIOIHUX

mmapaTtoB — pecmupaTopos (puc. 26).

Emgé ogun criocod pasgeeHus cMmecel (B TOM 4ucCe

30BBIX) Ha KOMIIOHEHTBI, & TaKjKe HX pacros3HaBa-

ms — xpomartorpadus (or rped. chromatos — IBeT
grapho — muIly) — OTKPBIT PYCCKUM OMOXUMUKOM
annom CeménosuueMm IlBeTom. DTOT CIOCO6 OCHO-

1 HA PA3JIMYMM CKOPOCTH IepeMeleHIus KOMIIOHeH-

)B PACTBODPEHHOH CMeCH B CJI0€ HEKOTODBHIX BEINeCTB
MarepuasoB, HanpuMmep Oymaru (GymakHas Xpoma-
prpadus).

IIpoBeném sKcmepuMeHT. B crakaH HaJbEM CJIOH

MpTa WX PAcTBOPa YKCYCHOM KHCJIOTBI (0,5—1 cm).
Ha paccTosHUHM 2 CM OT Y3KOI'O Kpas OyMa)KHOU IIO-
pCKM ITUPHHON 1 CcM, BHIPDE3aHHON U3 (PHIBTPOBAJIL-
oit Gymaru, HaHeCEM TOUKY UEPHBIM (PJIOMACTEPOM.

Puc. 25. MeguuuHckas macka

F o
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Puc. 26. Pecnuparop,
NPUMEHSEMbI AN 3aLUThI
OpraHoB AbIXaHus

Mwuxaun CemEHoBMY
(1872—1919)




; OnycTuM moJIOCKYy OyMaru B CTakKaH CO CIIMPTOM TaK, 4YTOOBI KOHEI ¢ HaHEeCEH-
B Bl ‘ HOU TOUYKOM Kacajcd [gHa crakaHa. HalOuiomaem pasiesieHHWe KpacsAIuX BeIlecTB

i dbaomacTepa.
| f )
v Yucrtblie BewecTBa u cmecu. flomoreHHble U reteporeHHbie cmecu. Auc-
i TUNNSUWA, UIn neperoHka. PunsrpoBaHue. BoinapueaHne. OTcTranBaHue.
§ Xpomartorpadus
J >
4 ,
L ]
i : lNMpoeepkTe cBOU 3HAHUSA
. 1. Kakve Tunbl cmeceii pasnuyaloT Mo arperatHoMy COCTOSIHMIO 0Opasylowmx ux Be-
§ wecrs?
i 2. lMepeuncnute cnocobbl pasgeneHnss cmeceii. Kakvue CBOMCTBA KOMMOHEHTOB fiexar
| B OCHOBE Kaxpnoro cnocoba?
\_ y
MpumeHnTe cBOMN 3HAHUA )
3. MNpepnoxute cnocobbl pasgeneHus Cneaylwmx CMecen: a) XenesHble U MeaHble
CTpyXku; 6) mecok u ApeBecHble onunku; B) O6eH3MH U BOAA; ) pacTBOpP 3TUIOBOrO
cnvpTa B BOZE.
4. Crapatenn OTAENnsioT 30/10TO OT MyCTOM Mopoabl, B3GanTbiBas rpyHT B BOAe M Cnu-
Basi MYTHYIO XWAKOCTb C 0cagka. Tak MosiBUIOChH BbIPaXEHWE «MbiTb 30/10TO». Ha Kakom
CBOWCTBE 30/10TOr0 Nnecka OCHOBAHO €ro OTAEesneHue OT MyCTo nopons!?
A

Ucnonbayiite gononHntensHyio nHopmaumio

5. B nepuop anuaemun rpunna Bpayin PEKOMEHAOYIOT HOCUTb MEAWULMHCKUE Macku.
ApryMeHTupyiTe, C Kakoi uenbio aTo genaetcs. Kakve npasuna Heobxoaumo cobnoparb
npyv UCMNONb30BaHUN TakuUX MacCoK?

6. MoproTosbTe coobLueHne No oaHOM 13 Tem: a) «Kpacku B pykax xynoxHuka»; 6) «3Ha-
MeHUTbIE napdomMepbl».




aKTHYeckKas paodora 3
M3 IMOYBbI

Kypca (pM3W4YecKOW reorpacuu Bbl 3HaeTe, OT YEro 3aBUCWT MIOAOPOAWE
Bbl. lMouyBa SBNSETCA MHAMBUAYaNbHbIM BELLECTBOM WU CMeCbio BelecTs?

PeLNOXKUTE CBOW BapUaHTbl UCCNEAOBAHMA MOYBbI C MOMOLLBIO U3YHYEHHbIX CMO-
coboe pasnenenus cmeceit. Caenaite obLMi BbIBOA,.

Onoem 1. MexaHuvwecKull aHaniu3 nNoO4éblL
PaccMoTpHuTEe C HOMOIIBI0 YBEJIMUYUTEIBHOIO CTEKJIa HJIM JYIbl o0pasel IOYBBHL.
aiiTe BBIBOJ: IIOYBA ABJISETCA WHAUBUAYAIBHBIM BeI[eCTBOM WJM CMEChIO Be-
scTB? Ec/M BBl pelIMyu, YTO II0YBA — 9TO CMECh BeIleCTB, ONpeAesInTe, K KaKOMy
WIIy cMeceli OHa OTHOCHUTCS — TOMOT€HHBIM HJIU I'eTePOTe€HHBIM.
IlomecTuTe B HPOOMPKY HWJIXM KOOy IOYBYy Ha BbICOTY 1—2 cM u nobaBbTe
5 MJI AUCTUJLIMPOBAHHON BOABI. 3aKpoiiTe IPOOMPKY NPOOKOH M TIIATEJbHO
psixuBaiiTe B TeueHne 1—2 muH. C DOMOIIBIO JIyIObl HaOlofaiTe 3a OCaKIeHU-
YaCTHUI[ IIOYBHI M CTPYKTYpO# ocaaka. Ouimure 1 00BACHUTE CBOU HaOIIONEHUA.

Onwvum 2. IIonywenue no4w6eHH020 pacmeéopa U Onblmbvl. C HUM
Cobepute mpubop aas GuiabTpoBaHusi (puc. 27): BIOKHUTe OyMaKHBIM (QUIBLTP
BOPOHKY, 3aKPEILIEHHYI0O B KOJIbIE IITATUBA, ¥ CMOYHUTE ero BOZJOM.
B xuMudyecKuii cTakaH HOPOPUIBTPYHTEe IOJYyYeHHYIO B II€PBOM ONBITE€ CMeECh
0YBBI ¥ BOABI. TBEpABLIE HEPACTBOPUMBIE KOMIIOHEHTHI IIOYBBI OCTAHYTCA HA (DUIb-
e, a B crakaHe cobepérca (uUIbLTPAT — [IPOSPAYHBINA 7NOYBEHHbLIL paAcmeop.
CCJIeIyiTe ero.

1. C moMom[pl0 NHUIETKH IIOMECTHUTEe HEeCKOJbKO Kallejb IIOYBEHHOr'O pacTBoOpa

82 CTeKJAHHYIO IJIACTUHKY M, WCIIOJb3ys THUTeJbHble IMUIILI, IOAEPXKUTe €€ Hajg
TaMeHeM CIIMPTOBKHU [0 IOJIHOTO HcmapeHus Boabl. Uro Habmromaere? OGbACHUTE.

2. UcoplTaiiTe cpefy MOYBEHHOTO PACTBOPA C IOMOIIBI0 YHUBEPCAJIBLHON MHIUKA-
opHOi 6ymaru. C 9TOM IeJbI0 Ha HeE IUIMEeTKON HaHeCHUTe
JaIlJI}0 TIOYBEHHOI'0 pacTBOpa M, MCIHOJb3ysd HIKAJIy Ha yIa-
:0BKe, ompezenuTre cpeny pacrBopa. CresaiiTe BBIBOA: Ka-

VIO — KHCJIYIO, INEJOYHYI0O WJIN HEHUTPaJIbHYI0 — Cpeny
@MeeT TOJYy4YeHHBI BaMU IIOYBEHHBIM pacTBOP?

3. B ogny mpoOupky mpuieiiTe 2—3 MJ JUCTHJLIAPO-
AHHOII BOABI, 4 B APYI'YI0 — TaKOH Ke 00bEM IIOYBEHHOI'O
pacTBOpa. B Kaxayio mpobupKy nobaBbTe IO OJHOM Karjie

% -HOTO pacTBOpa IepMaHraHaTa Kauausd. UTo Habmrozae-
? B npobupKe ¢ AUCTUJINPOBAHHOM BOJOI OKpacKa pac-
B0pa IIlepMaHTaHATa KaJus coXpaHuiachk. Uro Habmrona-
J0Ch B IIO4YBeHHOM pacTBope? CphesaiiTe BBIBOJ O HAJIWYUU
mnepersoss (OpraHMYECKWX BEI[eCTB) B IIOYBEHHOM DPAacCTBO-  Pyc. 27. MNpuGop ans
pe, eciu M3BECTHO, YTO HMCUE3HOBEHHE OKPACKH YKa3bIBaeT  (UILTPOBaHMS
Ha ero IpUCYTCTBHE.

~

JlonoaauTenpHoe 3axanue. [IDOKOHCYIBTUPYHTECh Y CHENUAINCTA, KaKasd I0YBa
XapakTepHa JJs Bamiero peruona. Ilpeanoxure cmocob yIydlleHUA €€ IIOAODOAMS.




§ 5. ATOMHO-MOJIEKYJIIPHOE
VYEHUE. XUMHWYECKHUE
DJIEMEHTHI

HaumeHbluyio cocTaBHylo 4acTb 4ero-nbo HasbisaioT anemeHTom. Hro npeacras-
nsiet coboi Takas coctaBHas 4acTb BeuwlecTsa? OueBMAHO, XMMHUUECKHN 3N1EMEHT.
A 4TO TaKOe XUMMUYECKWUH 3/1eMeHT?

B 1636 r. ¢ppanmnysckuii yuénsiii IIbep I'acceHam BBEI B HayKy IOHATHUE «MO-
Jexkyna» (or jar. moles — macca, ¢ YMEHBIIUTEJIbHBIM cydhdurcom — cula), 4T
o3HAUAaeT «UYpe3BBIUANHO MajleHbKas Macca». Kak BBI yiKe 3HaeTe u3 Kypca (usu-
KU, BeIleCTBa COCTOAT M3 MOJIEKYJ, a Te, B CBOIO Oo4epeAb, W3 aToMoB. MojeKyJibl
BEIIleCTB OTJIMYAIOTCA APYT OT Apyra pasMepaMH, Maccoi, CTPOeHHeM U CBOMCTBaMH.
HecMoTpsAs HA MHKDOCKONHYECKHe pasMephl (KOHEI UIJIbI IIOCTPOeH M3 MHJLIHAPAOB
aTOMOB), aTOMBI TOJKe Pa3JIMUYalOTCs MAaccoi, pasMepaMu U cTpoeHHeM. B Hacrosamee
BpeMa m3BecTHO 118 BHIOB aTOMOB.

OnpenenéHHbll BUAO, aTOMOB Ha3blBAlOT XUMUYECKUM 3J1IEMEHTOM.

Kaaplii XUMHUYECKUNA DJJIEMEHT HMe-
eT Tpu (POPMBI CYIECTBOBAHUSA: CBODOOI-
HBIe, WJIN HU30JMPOBAHHBIE, ATOMBI, IIPO-
CThie BeIecTBa M CJIOYKHBIE BeI[ecTBa.
Hanpumep, B armochepe CosHia xmu-
MHUYECKUIH 3JIEMEHT BOAOPOJ CYIIEeCTBY-
er B Buze atomoB (puc. 28, a); Conuue

L _ 0OoJiee 4eM HAIIOJIOBUHY COCTOUT M3 BOJO-
poxa. Ha 3emiie ke aBa aToma BOAOpoja

Puc. 28. Mogenu: a — atoMm BOAOpPOAa; COeUHAIOTCA B MOJeKyay (puc. 28, 0).

6 — monekyfna BOAOpoAa; B — Mosekyna Taxue MOJIEKYJIbI TOCTPOEHBI OYEHb IIPO-

BOAbI * 2 CTO — M3 aTOMOB OJHOIO XMMHUYECKOTO
39JIEMEHTA.

BewecTBa, KOTOpbLIE 06p83083HbI artoMamMum O0AHOro XMMmn4eckoro anemMmeHTa, Ha-
3bIBAOT MPOCTbIMU BelleCTBaMu.

K HuUM oTHOCATCSA MeTallibl, KACJIOPOX, a30T, cepa, dochop u Ip.

OmHAKO aTOMBI BOJAOPOJA MOTYT COEAMHSATHCA W C ATOMAMHU JPYTHX XUMHUYECKUX
asieMeHTOB. Takye MOJIEKyJbl IIOCTPOEHBI CI0XKHEe, a BEIeCTBa, COCTOAINEe U3 HUX,
HA3BIBAIOT CJIOMKHBIMHU.

Beuectsa, 06pa3OBaHHble atoMamMu pa3HbIX XUMUYECKUX 3/1IEMEHTOB, HAa3kIBAKOT
C/IOXKHbIMU BeLwlecTBamMmm.




Hanpumep, B MOJIEKyJie BOJABI Ba aTo-
Ma BOZOPOJa COeJWHEHBI C OJHUM aTOMOM
ruciaopona (puc. 28, 8), MO2TOMY BoJa —
caoxxHOe BemiecTBO. CIIOKHBIMU SABJIAIOT-
¢ YIJIeKUCJBIA ra3, MOJEKYJIbl KOTOPOIo
£OCTOAT U3 aATOMOB YyIJIepoja U KHCJIOPO-
Ja, cepHAas KUCJIOTA, IIOCTPOCHHASA U3 aTo-
MOB BOJZIOpOJa, CEpPhl M KHCJIOPOAA. Puc. 29. Mogenu annoTponHbix

W3 m3BecTHBRIX 118 XmMMUecKUX 3dJe-  moaudukaumii kmcnopopja:
wmeHTOB B mpupoje Bcrpeuaerca 90. Bei, a — kncnopod O,; 6 — 030H O3
maBepHOe, Oo0OpaTmju BHUMaHue, 4YTO Ha-
SBaHUA XHMUUYECKUX BJIEeMEHTOB YaCTO COBIIJAIOT C HAa3BAHUAMM IIPDOCTHIX BEIIECTB.
JIornuHO NPEAmOJIOKUTh, UTO B IPUPOJE IPOCTBIX BEIeCTB TOXKe JOKHO ObITh 90.
DaHaxo oTo He Tak. MsBecTHO Gosee 400 mpOCTBHIX BEIECTB.

B uéM npuuMHa Takoro MHoroobpasusi MPOCTbIX BelecTs?

Oxa3pIBaeTCHd, aTOMBI OJHOT'O XMMHYECKOTO 3JIeMEHTa MOTYT COeJUHATHLCA B Pas-
Bie MOJIEKYJIbl MU KPUCTAJIBI:

e aTOMBI KHCJIOPOZAa 00pasyloT KaK JABYXaTOMHBIE MOJIEKYJIBI KHCJIOPOAa, TaK
TPEXaTOMHBEIE MOJIEKYJIbl 030Ha (puc. 29);

e aTOMBI Cepbl COEJUHAIOTCSA KaK B MOJIEKYJIBI POMOUYECKOU cepbl, COCTOALIE
BOCHMH ATOMOB, TAK U B OOJBIIHE MOJIEKYJBI NJACMUYECKOl cepbl, 0Opasyemble
osxecTBOM aToMoB (puc. 30);
e aTOMBI yTJIepoZia 06pasyloT Kak KPUCTAJLIbI ALMA3a U zpaguma, Tak U MoJje-
¢ynneperna Cgy, KOTOPAs cocrouT u3 60 aTOMOB M HANOMUHAET (yTOONBHBIH

(puc. 31).

CnocoBHOCTb OOHOr0 XMMU4YECKOro anemMeHTa o06pa30BbIBaTb HECKOJIbKO MPO-
CThbIX BeLeCTB Ha3blBalOT annorponuen, a 9TM BeuwlecTsa — anioTPOnHbIMU
BMOAOU3MEHEeHUaSMU nin mMmoaudpukaumuamMu.

CsoiicTBa AJIOTPOMHBIX MOAUMGUKANUNA OJHOTO XUMUYECKOI'0 dJIEMEHTa PasJint-
Hanpumep, Ipu HOPMAaJbHBIX YCJIOBUSAX KHCIOPOA — ras 0e3 mBeTa M 3amnaxa,
KaK O030H — TroJiy0OBaThII ra3 € 3allaXOM CBEyKeCTH.

30. Mogenn Monekyn cepbl: @ — poMBUHEcKoin; 6 — niacTU4eckomn
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Puc. 31. Mogenu annoTponHbix Moaudukauui yrnepoga: a — anvas; 6 — rpadur;
B — dynnepeH

CJIO’KHBIX BEIECTB ropasfo 0oJbIe, YeM NpPOCTHIX — cBhime 100 MuaamoHOB!

Kak 06bACHUTL Takoe MHOrooBpasie CNOXKHbIX BELIECTB, €C/iU Yucio obpasy-
IOLMX MX XMMHUYECKUX 3N1eMeHToB pasHo 907 -‘ .

Ilogo6HO ToMy Kak 33 GYKBHI pyccKoro ajxdaBuTa 0o0pasyioT pasiudHbe KOMOU-
HAIMM — OECATKU ThICAY CJIOB, TAK M U3 XMMHUUYECKHUX 3JIEMEHTOB IPUPOJA U Ye-
JIOBEK CO3JaJIi BCE MHOroo0Opasue MHUpa BeIlecTB.

4 N
Monekyna
Kucnopopa
_>
Monekynbl BOAbI Monekyna
Bogopoaa
ATOoMbI BOAOpOAa
1 Kncnopoga
. v,

Puc. 32. Cxema pasnoxeHusi BOAbl Ha BOAOPOA WU KMUCNOPOA Nnof AeViCTBUEM 3/IEKTPUHECKOro
TOKa
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Hsydenue cocTaBa M CTPOEHHS BeIECTB IPHBEIO YUSHBIX K CO3[JaHUI0 ATOMHO-
MOJIeKyNAPHON Teopun. OZHO U3 €€ HON0KEHUH OIpeNeNseT CYIHOCTh XUMHUECKUIX
PeaKIuii: OZHU BeIlecTBa MOIYT IpeBpamaTbca B Apyrue. Jis aToro HYXXHO H3Me-
HUTH COYETAHNE aTOMOB B MOJIEKYJIaX, T. €. OCYIIEeCTBUTh XUMUYECKOe IIpeBpallleHue.
CymHOCTh XMMUYECKOH! peaKIuy 3aKJIIYaeTcd B Pa3pyIlIeHn MOJIEKYJ MCXOLHBIX
BeIlecTB U 00pasoBAaHMU U3 TeX e ATOMOB MOJIEKYJ HOBBIX BEIIECTB. Hanpuwmep,

HPU DA3JIOKEHUM BOABI BJIEKTPUYECKMM TOKOM 0OpasyloTCs MOJIEKYJIbI BOZOPOAA
u Kuciopoga (puc. 32).

ChopMynmpyem OCHOBHbIE MONIOXEHNS aTOMHO-MONEKYNSPHOM TEOPUN.

1. BewiecTBa COCTOST M3 MoOneKysl, KOTOPbIE HAXOAATCS B HEMPEPBLIBHOM ABU-
XeHun. Monekysbl — 8TO Menbyaiiluve YacTuLbl BELECTBa, ONpeaensiowme ero
XMMUYECKME CBOMCTBA.

2. Monekynbl COCTOSIT U3 aTOMOB. ATOMbl — 3TO HAUMEHBLLNE XUMUYECKN He-
OeNnMble 4acTuLbl.

3. Mpn XUMUYECKUX peakumsix MONEKY/bl UCXOAHLIX BELUECTB paspyLLaloTcs
A0 aTtoMoB, U U3 3TUX aTOMOB 06PA3YIOTCH MONEKy/bl HOBbLIX BELIECTS.

Hcroku aTOMHO-MOJIEKYJISPHOTO YUeHHs HYIMKHO MCKATh B HANEKOM IIPOIILJIOM.
3a 400 et o Hamleit 3pBI ApeBHErpeYecKue umocodsr Jlekunn u [[eMOKpPUT BBe-
A IOHATHE «aToM». IIyTéM yMosaK/IOueHH# OHHM NPHIIN K BBHIBOAY, YTO B PE3YJIb-
TaTe NeJeHns BellecTBa HA YaCTH MOXKHO IOJYYUTh TAKYIO MeJbUalIIyIo YacTHUILY,
JanbHelllee neleHUE KOTOPOH GymeT yiKe HEBO3MOMK-
HO. I9TH YaCTHIBI HA3BAJTM ATOMaMM, YTO O3HAYAET
«HeIeJINMBbIe» .

Xora mpencTaBIEHUs APEBHUX TPEKOB 00 aro-
- Max U BBIMNIALAT YAUBHUTEJLHO COBPEMEHHO, HX He
‘BecnomMuHanu 1o cepenuubl XVIII B. B 1741 r. Mu-
xaun BacuiabeBnu JIOMOHOCOB cOpPMYJIHpPOBAT OC-
 HOBBI ATOMHO-MOJIEKYJIADHOTO VYeHHsd. YdUeHUe 06
ATOMax IOJIYyYWUJIO JajbHeillllee pasBUTHE B TPyHax
| @HIVIMHCKOTO yuéHOro, (Gusuka u XuMmMuKa J[3KoHA
JansToHA.

- 3a GoJsree 4eM ABYXTHICSUENETHION HCTOPHIO aTOM-
H0-MOJIEKYJIAPHOTO Y4YeHUs IPEACTABIEHUS O CTpOe-
11 BEIeCTB IIOCTOSAHHO COBEPIIEHCTBOBAJIUCH.
Hanpumep, oxasanoch, uTo GoJsbloe UWCIO Be-
HIeCTB COCTOUT He U3 MOJIEKYJ WX aTOMOB, a Wu3
UOHO8. ITO IIOBAapEHHAsl COJb, COZA, IepMAaHTaHAT
usa (MapraHiioBKa). OxoH JansToH (1766—1844)

MoHBbI — 3TO NONOXUTENBHO 1N oTpULATeNbHO 3aps>XXeHHbIe YacTuLlbl, KOTOPbIE
06pa3YDOTCﬂ 13 atoMOB MUK rpyrn atomMos.

Takum o00pasoM, pasIHMyYaOT BeIecTBa MONEKYNAPHO20 U HEMOJLEeKYLAPHOZO
empoernus (cxema 2).
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Cxema 2

fg_' : 3 ‘MonekynsipHoro HemonekynsipHoro

B CTpOEeHusA CTPOEeHus

i ] :

L3 Y

= - 3

| faei : CocTosT 13 Mmonekyn (Boao- CocToAT N3 MHOXEeCTBa COCTOSIT U3 NONOXUTENbHbIX
; ; ] pon, Boga, Yyriekucnbliii ras) 0OAMHaKoBbIX (anmas, rpapur) 1 OTpULUATENbHbIX MOHOB
- : WUNW OTAENbHbIX aTOMOB WM pasHbix (KBapL, KOPyHA) (noBapeHHas conb,

i« ‘ ] (6naropoaHbie rasbl) aToOMOB nepmMaHraHar kanus, cona)

Xumuueckue anemeHTbl. MpocTbie U CNOXHbIE BewecTBa. ANoTponus.
OCHOBHbIE MOJIOXKEHUSI aTOMHO-MOJIEKYNSAPHOA Teopun. UOHbI

N
I'lpOBepre CBOU 3HAHMNSA

1. OJante onpepenenne noHATUIO «annotponus». Kak 910 sBneHne ob6bACHAEeT MHOrooo-
pasve NpocCTbiX BELLECTB?

2. Ha kakue Tunbl OenaT BeLecTBa Nno 3/1eMEHTHOMY cocTtaBy?

3. Yto Takoe noH? ChopmynupyiiTe nepBoe MonoXeHNe aTOMHO-MONEKYISPHOIO y4eHns
C Y4ETOM 3TOro MOHATUS.

4. Kak MOXHO 0OBACHUTL TOT GakT, 4TO M3BECTHO 118 XUMUYECKUX BNeMeHTOB, a npu-
poaHble BellecTBa 06pa3oBaHbl Tonbko 90 anemeHTamn?

NMpumeHnnTe cBOM 3HaAHUA

5. BcnomHuTte 13 Kypca ¢uauku, 4To Takoe 6poyHoBcKoe asuxeHune n auodysusa. O6b-
ACHUTE, KaK 3TW SIBNEHUS [0Ka3blBalOT PeanbHOCTb CYLLECTBOBAHUSA MOJSIEKYNT U WIUIIO-
CTPUPYIOT MONIOXEHUS aTOMHO-MOJIEKYNIIPHOIO YYeHUS.

6. O6bscHUTE MHOroo6pasue MPOCTbIX U CINOXHbIX BELLECTB.

Ucnonbayinte AONONHUTENbHYIO MHPOpMaLnIO

7. NoparotoBbTe coobuieHne o Bknage M. B. JlomoHocoBa u [x. [JansktoHa B cTaHOBMe-
HME aTOMHO-MONEKYJIAPHOIO Y4YEHUS.

8. MopgrotoBbTe coOOLWEHME O OMONOrMYECKON PONM 030Ha B COXPAHEHUU XU3HU
Ha 3ewmne.




§ 6. 3HAKM XUMWYECKIX
BJIIEMEHTOB. TEPUOIUYECKAS
TABJIMIIA JI. 1. MEHIEJEEBA

B «XUMUYEeCKoMn MUCbMEHHOCTH Y, HOA06HO PyCCKOMy £3blKy, ecTb cBos CUMBO-

3 /IUKa, B KOTOPOW ponb ByKB UrpaioT ocobbie CHMBO/IbHbIE (3HAKOBble) MOAENH.
~ Yro npeacraBnsior coboii 3tm mopenu? >

oy -

ITono6HO TOMY Kak craaBsHCKME HapoAbl UCIOJb3YIOT
. IICEMEHHOCTbB, CO3JAaHHYIO GOJrapCKUMU IIPOCBETUTEI -
Mu Kupuiamom u Medonuem, Tak 1 XUMHUKH Beex cTpaH
HCIONB3YIOT «XHMHUYECKUM ajhaBuT», IpeaIOKeHHbIH
IIBEACKUM y4éHBIM Méuncom Sxo6om Bepuenuycom.

«BykBamu» B arTom anpasure spasmoTes CHMMBOJIBI,
UV 3HAKH, XUMMYECKMX 3J1eMeHTOB. OHu IIpeACTaBIISA-
10T co0oif mepBBle GYKBBI JATHHCKOTO Ha3BaHUSA XUMUYe-
CKOro asneMmeHTra: Bomopoxr — H (hydrogenium — ruapo-
TeHUyM), Kucaopox — O (oxygenium — OKCHUTeHUYM),
aszor — N (nitrogenium — HUTPOr€HUYM), yIJIepos —
C (carboneum — Kapboreym). OfHAKO JATUHCKME Ha3Ba-
HUS MHOTMX XHMWYECKHUX 9JIeMEHTOB HAUMHAIOTCS C oxn-
HOU M TOi ke GYyKBBI, HanpuMep asoT — nitrogenium, Wéuc Sko6 Bepuenuyc
HaTpuil — natrium, HEOH — neon, HUKeJb — niccolum. (1779—1848)

CuMBONBEI Takux 37MeMeHTOB COCTOAT M3 IEePBON W OLHOM :
H3 mocrenyomux OyKB HasBaHUA, Jale BCero BrOpoii. Tak, HaTpuit oGozHauaercs Na,
HeoH — Ne, HUKenrs — Ni.

IIpusBeném pyccxue Ha3BaHUs, CHMBOJIBI U UX HPOUBHOLIEHUE YaCTO BCTpeua-
HOIMUXCA B IIKOJBHOM KypCe XUMHUYECKIX 9JIEMEHTOB, Da3[eJIMB UX HA MEeTAJLIbI
(rabu. 2), HemeTaIBI (Tabx. 3) m 6maropogHbie TaskbI.

B rabmunmax 2 u 3 [IPUBe/I€HBl HA3BAHMA W CUMBOJBEI 19 XMMHYeCKHX HieMeH-
TOB. A BCe M3BECTHBIE 3JIeMEHTHI HIPeCTaBJIEHBl B CBOEOOPABHOM «XHUMHYECKOM aJi-
dasure» — Tabamue A. . Meunnexeesa. BapuaunToB s1oii TabJIUIBI OYEeHb MHOTO.
IIpennaraem Bam mosHakoMuTHCS © KOPOMKONnepuodnbvLM U ONUHHONEPUOOHbLM Bapu-
anramu. Ilouemy «mepmozuaniM»? U ToT U ADPYroil BapHaHT TabGIMIBI COCTOUT M3 I'o-
PHUBOHTANBHBIX DANOB — mepHoxoB. Bcero IIepUOJ0B CeMb.

B xoporkonepuognom BapuaHTe Tabauner . . Meugeneena Pas3InyaT MaJble
(1—3-i1) u Goapmue (4—7-i1) nepuonsr. Kasxapiit massrii IIePUOJ COCTOUT U3 OFHO-
IO psANa XMMHUYECKUX BJIEMEeHTOB, a KaXabId OOJBIIOH — wu3 ABYX DANOB: YETHOTQ
¥ HeYE€THOro; 6-if u 7-# mepHOALI MOIKHO HAZBATE CBEPXOOJBIINMU, TAK KAK B DTUX
Iepuosax PpacIOJIOKEeHO IO 14 XUMHYeCKHX 9JIEMEHTOB, CXOAHBIX C JIaHTAaHOM La
M aKTHHHEM AC: COOTBETCTBEHHO JaHTaHOMAB! (6-# mepmox) u akTHHOMTBI (7-i 1e-
puon). Ilna Gosee KOMIAKTHOTO npexcraBreHud Tabaunsl . U. MengeneeBa stu
- 9JIEMEHTBI PAcCIOJIaraloT B €6 HUIKHEH YacTH.

B xoporkonepuozmom BapuanTe Tabauns: . 1. Menzeneesa pasnauyaroT 8 rpymm.
I'pynna — Beprukansmbrii cronben. Kakpas rpymma, B cBoio ouepenb, MOAPA3AEIIA-
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Tabauya 2

CumBosb1 HEKOTOPBIX XMMHYECKHUX 3JIeMEHTOB-METAaJIJIOB

HassaHue anementa CumBon snementa MpousHoweHue
AntoMuUHuU#I Al AntoMuHni
Bapui Ba Bapu
Xeneso Fe Deppym
Kanui K Kanuit
Kanbuum Ca Kanbumm
Nutuni Li Jlutui
Martuw Mg Marnui
Mapraney, Mn Mapraney,
Megp Cu Kynpym
Harpui Na Hatpui
LnHk Zn LnHk
Tabauya 3
CHMBOJIBI HEKOTOPBIX XMMHYECKHMX 3JIeMEHTOB-HEMETaIIOB
~ Hassauue 3NeMeHTa CumBon anemenra MpounzHowenune
Asor N 3H
Bognopopg H Aw
Kucnopog 0] 0]
KpemHui Si Cunuymnym
Cepa S ¢
Yrnepopn L
®ocop P N>
Xnop Gl Xnop

€TCs Ha IBe MOATPYNNbI: INIABHYI0 NOATPYNIY, Wi A-rpynmy, u NO00YHYI0 TOJ-
rpynmy, unu B-rpymmy. A-rpymmy cocTaBISIOT XMMHYeCKHe BIeMEHTBI KAk MAaJIbIX,
TaK ¥ GOJBIIMX MEePHOAOB, B-IPYyNIy COCTABAAIOT XUMHUYECKMe BJIEMEHTHI TOJIBKO

OOJIBIINX IIEePUOLOB.

B anweHOmEpHMOAHOM BapmanTe paginyaioT 18 rpymm, Koropble 0603HAYAIOT MK
apabCKuMu nuGpaMu, MJIX PUMCKAMHI nudpamu ¢ ykasammeMm A- wim B-rpymmer,
0Z06HO KOPOTKOIIEPUOIHOMY BapuaHTy. Tak, Gepunuii, Marawmii, KanbIUi, CTPOH-

uuii, 6apuit u paguii oTHOCATCS KO 2-if (ITA) rpymnme, a nuHk,

K 12-i1 (IIB) rpymnme.

KaIMHUHA U PTYTh —




PaCCMOTpI/IM HCTOYHHUKHN IIPOHUCXOXKIEHUA HasBaHUN HEKOTOPBbIX XHWMHUYECKHUX

3JIEMEHTOB:

e BayKHEWIIIMEe CBOMCTBA HPOCTBIX BEIIECTB — KUCA0P00 (POKIAIOMIUN KUCJIO-
ThI), 8000p0o0 (POKIAOIIUN BOAY), pocop (Hecyluii cBer);

e MMEHA BEJIMKHUX YUEHBIX — MeHOene8ull, KIOpuil, peseppopiuil;

e reorpaduuecKre Ha3BAHUSA KOHTHHEHTOB, YacTell CBeTa, CTPaH — es8ponuil,
amepuyuii, pymenuil (HasBaH B 4ecThb Poccuu), nononuilr (B dects Ilonwmmu), zepma-
Hull, zaaauil (B yects PpaHnuy) wim roponoB, — zagruil (B dects KomeHrarena),

atomeyuil (B uects Ilapmika), dy6Huil (B 4ecTh IIOJMOCKOBHOrO ropoja Ily0HBI, rze
maxonurcad OO0beAUHEHHBIA LEHTP SAEPHBIX MCCJIENOBAHU!IT);

e acTpoHOMUYeCKHe O00BeKThI — cener (oT rpeu. Selena — Jlyna), menayp
(or rpeu. Telluris — 3emus), ypaH, HenmMyHuUiL;
e peBHUME MU(DBI U JereHAbl — maHmada (B ApeBHerpedeckoit mucdonoruu Tan-

Tag — CbIH 3eBca), saraduil (Bamaguc — OGOrMHA KPAcoThl B APEBHECKAHAWHABCKOM
mudosorun), Kobaarbm (K000JbA — T'HOM, AOMOBOI B Mmudomorun CeBepHoit EBporbr).
3HAKU XVMMHWYECKUX JJIEMEHTOB — 3TO UX CHMBOJIbHBIE MOJEJU, KOTOPhbIe 0603HAYATOT:
¢ KOHKDETHBIA XWUMWUYECKHUI 3JIeMEHT;
p e OOWH aTOM XHMUYECKOTO 3JIeMEHTAa;
e OTHOCHTEJIBHYIO ATOMHYIO MAaccy, Koropas mnpuBeneHa B Tabaune . YI. Men-
- JejieeBa PAJOM C CHMBOJIOM KasKJOTO dJIEeMEHTa.

~ Kako# cMbicn MMeeT C/NoBO «OTHOCHTENbHAA» B MOHATUM «OTHOCUTENbHAs aToOM-
Has macca»?

ATOMBI 3JIEMEHTOB OTJIMUAIOTCA ApPYyr oT apyra maccoit. B CH, Kak BbI 3Haere,
Macca msMepdAeTcsa B KuiorpamMmax. Hampumep:

— Macca OJHOTO aToMa Boaopoja pasHa 1,674 - 10727 KT}

— Macca OAHOro aroma yriepoga pasHa 19,95 - 1027 xr;

— Macca OJHOTO aTroMa Kucjaopoza paBHa 26,667 - 10727 kr.

Corsracurech, UTO MOJb30BATHCS TAKMMU 3HAYeHUAMU HeynobHo. Emé B Hauase
XIX B. anrimiickuit xuMuk I[»KoH J[[aJbTOH NPEAJIOMKHJI CPABHHBATH MAacChl aTOMOB
PasHBIX XUMHUYECKHX dJIeMeHTOB. Tak Kak aro-
MBI BOZOPOJA CaMble JIETKHME, MX MOJKHO MCIIOJb-
B0BaTh B KAueCTBE CBOEOOPA3HON TI'MPBKU [JIA M3-
mepeHUs macc atoMoB (puc. 33). Iloayummnaock, 4TO
aroMm yriepona B 12 pas Tsa)kesee aToMa BOZOPOZA,
arom Kucaopoza — B 16 pas (ybemutech B 3TOM
£aMu, pasgejuB Maccy AaTOMOB 3STHUX 3JIE€MEHTOB
& MacCy aToMa BOAOPO/Ja, BHIPAKEHHYIO B KUJIO-
rpamMMax).
Yucio, MoKasbIBAIOIEee, BO CKOJBKO pa3 Mac-
£a aToMa JaHHOTO XMMHUYECKOro 3JeMeHTa OoJIbIIe
ACCHI aTOMa BOJOPOJa, HA3BIBAETCA OTHOCHUTEIb-
HOHl aTOMHOH Maccoii u obo3Hauaercs A, rae r —
auagbHasi OyKBa aHIJIMHCKOro ciyioBa relative —

OTHOCHUTEJIbHBIN:

AC) =12, AL(O) =16, AL (S) = 32, Puc. 33. Macca atoma yrnepoga
A (Cu) = 64, A, (Fe) = 56 paBHa macce 12 aTtomMOB BOZOpOAA




B macrosmee BpeMs Macchl ATOMOB XHMUYECKUX 5/I€MEHTOB CDABHUBAIOT
¢ 1/15 maccer aToma yruepoza.

Benuunna, rnokasblBatoLasi, BO CKOJIbKO pa3 Macca atoMa JaHHOro XMMUYecKoro

] anemeHTta Gonbwe 1/4, Macchl atoma yrnepopa, Ha3biBAETCH OTHOCUTENBHOI
3 aTOMHOW MaccoW.

3HaueHnus OTHOCHUTEJIBHBIX AaTOMHBIX MAacCC XHMUUYECKUX 9JIEMEeHTOB, HapAny

: C UX Ha3BAHMUAMH W NOPAAKOBBIMM HOMEDaMu, NpUBeAeHBl B Tabmume I[. M. Men-
| neneeBa (puc. 34).

H 7 [0 0. . =

1,00797 15,9994 12,01115
Bogopopn Kncnopog, Yrnepogp,
Ap(H)=1 A(0)=16 A/(C)=12

Puc. 34. Kaxapbii xumuyeckuii aneMeHT umeeT CBO& 3Ha4YeHne OTHOCUTESIbHOWM aTOMHOM MaccChl

Hnsa ymobcTBa pacyéToB OTHOCHTEILHBIE ATOMHBIE Macchl, IpPUBEAEHHBIE B Ta-
6aune [I. 1. MengeneeBa, MpUHATO OKPYIJIATH A0 IeJbIX 4yuceJs. VICKJIOueHHe co-
CTaBJIAET XJIOP, 3HAYEHHe OTHOCUTEJbHON aTOMHOI Macchl KOTOPOTo A.(Cl) = 85,5.

\\

CumBONbI XMMHUYECKMX 3nemeHToB. KopoTko- u ANNHHONEPUOAHDbIV BapuaH-
Tl Tabnuubl . U. MeHgeneega. Mepuvoabl. Mpynnbl. MasHas u no6GouHas
noarpynnbl, unu A- u B-rpynnei. OTHOCUTENbHAA aToMHas Macca

I'lpoaepre CBOW 3HaAHUA

1. Kakyio nHpopmaumio HecET CUMBOM XUMUYECKOrO 3nemMeHTa?
2. Ha xakve rpadsl genutcs tabnuua O. V. Menpeneesa no ropusontanu? Kakue BUAObI
3TUX rpad BLIAENAIOT B KOPOTKOMEPUOAHOM BapuaHTe TabnuLbl?
3. Ha kakve rpadbl genutcsi Tabnuua . WU. MeHpeneesa no Beptukann? Kakue Buap
3TVX rpad BLILENAIOT B KOPOTKOMEPUOAHOM BapuaHTe TabauLbi?

Mpumennte ceon aHanua )

H
i
i

4. C nomolubio Tabnuusl . U. MeHaeneesa 3anuiumnte 3Haku NATU XUMWUYECKUX BNIEMEH-
TOB, coAepXalumx 3arnasHylo 6yksy «C». MICnonb3ys 0ONOAHUTENbHLIE UCTOYHUKA MHpOpP-
MauuK, y3HaiTe ux NpousHoWeHMe. 3anoMHUTE Has3BaHUS U MPOU3HOLLEHNE CUMBOJIOB
3TUX XUMUYECKUX BNTIEMEHTOB.

5. MNpennoxnte cBOE 06OCHOBaHVE OENEHVSI XUMUYECKUX S1EMEHTOB Ha OBe rpynnbi:
MEeTansibl 1 HemeTanbl. 3anuwnte NpUMepbl XUMUYECKMX 3HAKOB A1l KaXAob rpynnbi
anemMeHToB. [MpoyunTaite ux. g

6. HaseaHWs Kakux XUMWUYECKUX BNEMEHTOB B Tabnuue [. N. MengeneeBa cBA3aHbl
¢ Poccuein?

7. CpaBHUTE KOPOTKO- U ANVHHONEPUOAHbIA BapuaHTbl Tabnuusl [. M. MeHgeneesa.

8. PaccuuTtaiite maccy atoma xenesa B rpammax.




MUcnonb3ynte noNoONHUTENbHYIO HPOpMaLuo

9. MNogrotoBbTe COOOLLEHVE U NPE3EHTAUMIO O APYrMx dopmMax nepuoamnyeckor tabnuupl
4. . MeHpeneesa.

7. XUMWYECKUE ®OPMYJIbI

- Ecnmn B «XMMUYECKOW MUCbMEHHOCTU» pPosib 6yKB UrpatoT CUMBOJIbI XUMUYECKUX
g 1
 3/IEMEHTOB, YTO NpPEeLCTaBAAIOT coboin «XUMHUecKue cnosa»? i

C moMOnIb0 CUMBOJIOB XMMUYECKUX DJIEMEHTOB IIePEBEIEM B «XMMHUUYECKOE CJIOBO»
pennoskenue: «OmHa MOJEKyJa YrJeKHCJIOro rasa BKJIOYAeT B CBOM COCTaB OLWH
TOM yriepoja U JBa aroMa Kucjaopogar. OueBHAHO, UTO YUCIMUTETbHBIE «OJHA»
I «OAWH» JUIIHUE B 9TOM HOpemokeHuu. JIaKoOHMUYHee OHO 3BYyYUT Tak: «MoJeky-

VIJIEKHCJIOTO Ta3a COCTOUT M3 aToMa yIJIepoJa M JBYX aTOMOB KHCJIOPOga». ITO
PEeIJIOYKeHe U TEePEeBeJEM B «XUMHUYECKOE CJIOBO» — XUMUYECKYI0 (HOpMyJIy.

3anumeM psSIOM CHMBOJIBI 3JIeMEeHTOB yriepoaa u kuciaopoga — CO. Ilocie cum-
MIa KUCJI0POJa BHU3Y CIIPABa YKAXKEM YKCJIO €r0 aTOMOB B MOJIEKYJIE YIVIEKHCJIOTO
#3a ¢ momompio nudpsl — maAexca: COy (uudpy 1 "He mmmyT). 9TO U ecThb GOp-
yia yriaekwucsoro rasa. Ecim Tpebyerca 0003HAUUTH He OAHY, a, HAIPUMED, IATH

JIEKYJI BeIleCTBa, MCIOJb3YIOT 0OJBIIyI0 mudpy mepexn dopmynaoi — Koaddumu-
mr: 5COy.

Xumuyeckoii popmysnioi HasbiBaloT 0603Ha4YeHne cocTaBa BEWEecTBa C NMoMo-
L0 CUMBOJIOB XUMUYECKUX 3NIEMEHTOB U MHOEKCOB.

IlpuBenéM nmpuMepsl IPOMBHOIIEHUS XUMHUYECKUX (OPMYJ HEKOTOPBIX BeEI[eCTB:
kuciaopon Oy (o-zBa);
o3oH O3 (o-Tpn);
Boga HyO (am-pBa-o);
meran CH, (ump-am-uersipe);
yruexucasiii raz COqy (1p-o-aBa);
, ammuak NHg (sH-am-tpn).
B (dopmysiax HEKOTOPBHIX BeIeCTB WHIAEKC YKa3bIBaeT HEe TOJbKO YHCJIO OJHHA-
BIX aTOMOB B MOJIEKYJle, HO M UMCJO ONWHAKOBBIX I'DynI aTroMoB. Hampuwmep,
pmyna Ca(OH), moxaswiBaer, 4TO Ha OAWH aTOM KaJbIUs B JAaHHOM BelecTBe
xopurcs ase rpynnsl —OH. B BemecTse ¢ dpopmynoit AI(NO3)3 Ha Ka)KABIH aToM
OMUHUA npuxonuTcsa Tpu rpynnsl aroMoB —NOg. IIpu uTeHun (hopMysa MHAEKCHI
CKOOKaMM IIPOUBHOCAT YK€ IIO-APYroMYy:
« raménas usBecth Ca(OH)y (xamapmuii-o-am-ABasKibl);
« xanbrueBas ceaurpa Ca(NOg)y (KaubIuii-9H-0-TPHU-IBAMbI);
« ammodoc (NH,),HPO, (sH-ammn-ueTsIipe-ABaK/bI-all-1I9-0-4eThIpe).
Xumuueckas (popMyJsia — OCHOBHAsi 3HAKOBas MojeNb B xuMmuu. OHa HECET O4YeHb
sHYyI0 nHGopMamuo. XumMmudeckas (GopMysa IOKa3bIBaeT:
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1) BEEAUBHUAYaIbHOE BELIECTBO;

2) Tun BemecTBa (IIPOCTOE WU CJIOYKHOE);

3) oaHy MoJeKyiy BemecTBa (IJIsi BeliecTs, UMEIIUX MOJEeKYJIsPHOe CTpoe-
HUEe), GOPMYJIbHYIO eJUHUIY (IJIS BEIecTs, UMEIINX HEMOJEeKYJIAPHOe CTPOeHNe);

4) KavyecTBEeHHBIH COCTAB BEIecTBa, T. €. KAKNe XUMUYECKHUe DSJIEMEHThI BXOIAT
B €ro COCTaB;

5) KOJIMYECTBEHHBII COCTAB BEILECTBA, T. €. YHCIO ATOMOB KaX/JI0T0 XUMUYECKO-
TO BJIEMEHTa B COCTaBe ero OJHON (GOPMYJILHOH eUHUIEI.

Xumuyeckas GopmMysa TakKe ITO3BOJITET DPaccYuTaTh OTHOCUTEIBHYI) MOJIEKY-

JIIPHYX MaccCy BeIlecTBa, MAacCCOBYIO IOOJIO KaKJOr'0 3JeMeHTa B COoCTaBe CJIOXKHOTI'O
BellmecTna.

- Uro Takoe otHocuTenbHasi MonekynsipHas Macca BewecTea M Maccosas [ONS
xuMuuecxom’anemeHra B COCTaBe C/IOXKHOrO BelecTsa?

OueBuzHO, 4TO Macca MOJEKYJIBI paBHa CyMMe MacC o0pasyrolmux eé aToOMOB.
YT0GBI paccYNTATH OTHOCHTEIBHYIO MOJIeKyIsAPHYI0 Maccy (eé obosmauaror M,), He-
00X0MMO CYMMUPOBATh OTHOCHUTEIbHBIE ATOMHBIE MACCHI aTOMOB BCE€X XHMUUYECKUX

9JI€MEHTOB, BXOJAINUX B COCTAB MOJEKYJBI, C YIETOM HX UHCJIA (uHzexca), Hampu-
Mep AJA YIJIeKHMCJIOTO Tasa:

M (COy) = A(C) + 2:A(0) =12 + 2-16 = 44
Halizennyio BeJMUMHY HA3BIBAIOT OTHOCHTEIbHOMN MOJIEKYJIADHOII Maccoii yrie-

KHCJIOTO rasa.

IlpaBunbHee GeLIO GbI HA3BATH BTY BEJIMYMHY OTHOCUTEJNBbHON GOpMYILHON Mac-
coii. Bo-mepBBIX, He BCe BEIECTBA COCTOAT W3 MoJeKys1. Bo-BTOpeIX, mpu pacuére
BEJTMYMHEBI HYXKHO BHUMATEJIbHO CMOTPEeTh Ha (GOPMYJIy BEI[eCTBA M He 3aGbIBATE mpo
MHIEKCHI, IIOKa3bIBAIOIINE YHCJIO ATOMOB KaKIOTO 3JIeMeHTA.

ITpuBeném mpumepsl pacuéTa OTHOCHTEIBHBIX MOJIEKYJIAPHBIX MAacC HEKOTOPBIX
BEIIIECTB:

1) ceprucroro rasa SO,:
M.(SOy) = A,(S) + 2:A,(0) =32 + 2-16 = 64
2) cepHoit kucmoTer HpSO,: ,
M (HpS04) = 2-A(H) + A(S) + 4 *A0)=2-1+32+4-16 = 98

3) KaTBIMeBON CeTUTPHI Ca(NO3)s:

M, (Ca(NO3)s) = A.(Ca) +2- A.(N)+3-2- A (0)=40+2-14+6-16 = 164

Xumudeckas hopMysIa TaKKe IO3BOISET PaccYuTaTE MaCCOBBIE ZOJU 3J€MEHTOB,
00pasyIomux JaHHOe BEIeCTBO.

Macconylo AOJI0 3JIEMEHTa B CJIOMKHOM BeIlleCTBe HaAXOAAT IIO q)opmy.ne

-100%,
M, (BemgecTBa) ’




rae w(9) — MaccoBad AOJIA XUMHUYECKOTO dJIeMEHTa B CJIOXKHOM BemecTBe; AL(d) —
OTHOCHTEIbHAS ATOMHAS Macca XHMHYEeCKOro asjeMeHTa 9; n(J) — YHCIO aTOMOB
aleMeHTa B cocTaBe (hOPMYJIBHON eJUHHUIILI CIOKHOI'O BEIeCTBa; M (BemecTBa) —
OTHOCHUTEJIbHAA MOJIEKYyJsSpHad Macca BeljecTBa.

MaccoBas [0Js dJIeMeHTa B CJIOKHOM BeIllecTBe 0003HAYAeTCH oykBoir w (Jyat.
 «ay0Jb B9») U IOKA3LIBAET JOJIIO (gacTh Macchl), IPUXOAAINYIOCA Ha JaHHBIN XU-
MUUeCKU sJieMeHT B OOIeil macce BelllecTBa.

PemuM HECIOKHYIO 3ajJavy.

PaccunTaiiTe MaccoBble IOJM BJIeMEHTOB B cepHuCTOM rage SOg.

HJano: Peuienue:
SOy 1. Bamnumem GopMyJay CEPHUCTOrO rasa M pacciuTaeM ero OT-

w(S) —? HOCHUTEJbHYIO MOJIEKYJIAPHYIO Maccy:
w(0) —? M (S0y) = AS) + 2 -A(0) =32+ 2-16 = 64
2. Haiiném MaccoByIO JOJIIO Cephl B BeIlleCTBE:

" w(S) = ——MA“(S) .100% = 32
+(802) - 64

3. BLIUMCAUM MAaCCOBYIO JOJIIO KHCJIOPOZa B CEPHUCTOM rase:
w(0) = 100 % — w(S) = 50 %
Oreet: w(S) = 50 %, w(0) = 50 %.

et e A B S A e e = At S

-100% = 50%

Xumuueckas cdopmyna. UHaekc. KoadpdpuumeHT. OTHOCUTENbHAA MoJne-
KynsipHas macca Bewectsa. MaccoBas RONA 3neMeHTa B CJI0XHOM Be-

wecrtee

NpoeepsTe CBOM 3HAHUSA

2 PUUMNEHTBI?
2. Y70 Ha3bIBAIOT OTHOCUTENLHOV aTOMHON Maccoin w OTHOCUTENbLHOW MONEKYNAPHO
maccomn?

1

1. Yto npencrtaBnaeT coboit xumuyeckas dopmyna? Hem pasnuyatoTCs MHAEKCbl U KO- '
|

3. Kakyio vHbOpMaumio HECET Xumuyeckas dopmyna? i
/

NMpumMeHuTe CBOU 3HAHUSA

4. CocTaBbTe XMMUHYECKYID GOpMyNly caxapo3bl, 3Has, 4TO B COCTaB eé MOoJsieKynbl BXO-
nat 12 atoMmoB yrnepoga, 22 atoma BOAopoAa v 11 aToMoB kucnopoga. PaccuuTtaiite
OTHOCUTENBHYIO MONEKYISIPHYI0 Maccy 3TOro BeLlecTea 1 MaccoBble A0/ obpasyroLmx
€ro 9/1EMEHTOB.

5. PaccuyuTaiTe OTHOCUTESIbHbIE MONEKY/fpHbIe MacCbl BELLECTB, dopMynbl KOTOPbIX:
HQS, 803, N82003, CU(OH)Q, P205, A|C|3, Ba(NO3)2.

6. YkaxuTe hopMysibl BELLECTB, UMEIOLMX OOUHAKOBbIE OTHOCUTE/IbHbIE MOJIEKYISIPHbIE
MacCcChbl. COg, N2, CH2C|2, NO, CO, CzH4, st, 02.

7. PaccuuTaiite, BO CKONbKO pa3 Mofekysia BOAOPoAa Nierde MoJsiekysbl CEpHMCTOro rasa.
dopmyna Bogopoga — Hp, cepHucToro rasa — SOs,.
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8. Haiigute owmnbKu, A0NyLUeHHble B BbIYUCNIEHUAX OTHOCUTENbHbIX MONEKYNAPHbIX Macc

BeLleCTB:

a) M,(HNO3) = 63 r) M,(CaCOg) = 98
6) M,(HpSO,) = 98 A) M(CuS0,) = 160
8) M,(H3PO,) = 96 e) M,(AI(OH);)=78

9. PaccuutaiiTe mMaccoBbie [0/IM 3NEMEHTOB B kapBoHaTe KanbLus, $opmyna KoToporo
CaCO3.

10. Pacnonoxwte HasaHWs a3oTHbIX YAOBPeHUii, GOPMyNbl KOTOPbIX NPUBEAEHSI HUXe,
B MOpsAke BO3pacTaHus MaccoBovi 40NN a30Ta B HUX: HaTpuesas cenutpa NaNOg, kanb-
uvesas cenutpa Ca(NO3z)p, ammuadHas cenutpa NH4NOg5.

cnonbayite fononHUTenbHyI0 HGOPMaLmio

11. MoarotoskTe cooblieHne no Teme «M3 ucTopum N3MEPEHNA aTOMHbIX MacC XUMU-
YECKUX 3JIEMEHTOB». .

-

§ 8. BAJIEHTHOCTBD

CnoxHble BeulecTBa obpasosaHbl He OAHMM, a ABYMS W 6onee XUMUUYECKUMM
- 3anemeHTamu. Hanpumep, monekyna Bogpl umeet dopmyny H,0. MNouemy umenHo
Takas hopmyna y 3Toro Bewectsa, a He, gonyctum, H3O unm HO,?

YTo0Bl OTBETHTH HA ITOT BOIPOC, HEOOXOAUMO DACCMOTPETH BasKHeifIIee MOHS-
THe — BaJIEHTHOCTS.

BaneHTHOCTb — 37O CBOVICTBO aTOMOB OAHOMO XMMMHYECKOrO 3/IEMEHTA COoeam-
HATBLCSI CO CTPOro ONpPeaenEHHbLIM YMCIOM aTOMOB APYroro XMMUYECKOrO SIeMeHTa.

3a eQMHWIy BAJEHTHOCTHM IIPUHATA BAJEHTHOCTh ATOMOB BOZODOZA: BOJIOPOJT
Bcerja ogHoBasieHTeH. Kuciiopos nByxBajleHTeH.

ITpn o6pasoBaHUM MOJIEKYJ aTOMBI XMMUYECKUX ITEMEHTOB [OJIKHBI COeIUHUTD-
cd TakuM o0pasoM, YTOGHI BCe WX BAJEHTHOCTH OBLIM 3a/4eHCTBOBAHEL. IToaTomy
ABYXBAJIEHTHBIH KHCJIOPOJ COEJUHHUTCHA C ABYMs aTOMAMH OZHOBAJIEHTHOI'O BOJO-
poza. Ecin 0603HAUUTH BaJEHTHOCTH UYEPTOUKOH, cXeMy OGpasOBAHUS MOJIEKYJIbI
BOJBI MOYKHO IIPEACTABUTH CJIEAYIOIIUM 00pasoM:

H-+-0-+-H—= H-O-H
AHaJIOTUYHO TPEXBAJEHTHBIA a30T COEAMHUTCA C TPEMs ATOMAMH OJHOBAJIEHTHO-
ro BOJOPOJA B MOJIEKYJy aMMHaKa:
H—N-—H
H

@opMmMysIBl, B KOTOPHIX BAJEHTHOCTH 3JEMEHTOB 0GO3HAUEHBI YEPTOUKAMH, HA3BI-
BalOTCA CTPYKTYPHBIMHU.




CrpykTypHas (opMyna MeTaHa — COEAMHEHUS YeTHIPEXBAJIEHTHOTO yTIJIepoJa

¢ BojoposoM — OyAer ciepyiomeii:

H
l
' H—(i‘.—H
H

A xaxkuM o0pasoM COEJUHATCA B MOJIEKYJIY CO, aToMBl UYeTHIPEXBAJIEHTHOTO
 yriepoja M ABYXBAJEHTHOI'O kucsopona? OdeBHIHO, TOJBKO TaK:
y 0=C=0
4 B coeIMHEHMAX, CTPYKTYpHBIE (OPMYJBI KOTOPBIX IIPUBEAEHBI, BOZIOPOJ, OJHO-
BajleHTeH, KUCJIOPOJ ABYXBaJeHTEeH, a30T TPEXBaJIEHTEH, yIIepOA JeThIPEXBAJIEHTEH.
SIpisieTca U BAJIEHTHOCTb IIOCTOSHHOMN Benmunuoit? OkaswiBaeTcs, y BOAOPOJA
M KHCJIOPO/ia OHA MOCTOSHHA, a yIJIepOZi U 30T MMeIOT pasHble 3HAUEHHA BaJIEHT-
moctu. Hampumep, asoT MokeT OBITH OQHO-, ABYX-, TPéx-, YeThIPEXBaJIEHTHBIM.
TakuMm 06pasoM, OJHM XUMHUUYECKHe DJIeMEHTHI IPOABJIAIOT B COelMHEHUAX II0-
CTOSIHHYIO BAJEHTHOCTH, €€ HYIKHO 3allOMHUTH, APyrue — nepeMeHHyio (cxema 3).

Cxema 3
[Xummqecme anemeﬂrﬂ
C MOCTOSIHHOM C NepemMeHHon
BaNIEHTHOCTbIO BaJIEHTHOCTbIO

opHoBaneHTHbl: H, F Li, Na, K Cu LIl N LI LV
nsyxsanentHbl: O, Mg, Ca, Ba Fe IL, 11 cILIv
TpéxBaneHTHol: B, Al S 11,Iv,Vi P IV

Cl 1, 1, V, VIl Si ll, IV

Haytmmca COCTABJATH II0 BaAJEHTHOCTH (bOpMy.IIbI BeIlecTB, COCTOAINUX U3 ABYX
XUMMWUYEeCKUX 3JIEMEeHTOB, HanpuMep OJHO- " TpéXBaJIeHTHOI‘O asora ¢ KHCJIOPOAOM

(rabu. 4).
Tabauya 4

Axroputm cocraBieHHs (opmMya MO BaJEHTHOCTH

A

1. 3anvwem psSAOM CUMBOJIbI 3/1IEMEHTOB

2. Hag cMMBONOM KaXKporo 3sieMeHTa PUMCKOW LiUchpoH

yKaXKeM ero BaneHTHOCTb
3. Haligém HauMmeHbliee obliee KpaTHOe [ABYX YMC/OBbIX 2 6
3HaYeHWM BaAJIEHTHOCTH

4. Onpefenim WMHOEKCbI (T. e. uMCNO aTOMOB KaXAoro Y asorta N,O3
anemMeHTa B (popmMyse AaHHOro BellecTsa), pa3gesiMB Hau- WHOeKC 2, a y

MeHbllee obLiee KpaTHOE Ha YMCNOBble 3HAYEHUS BaNeHT- kucnopoga — 1

HOCTW KaXKAOro 3/jeMeHTa N,O

lpumeuarue: whpexc 1 8 copmyne He 3anucbiBaioT!
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| e Wrak, 3HATH BAJIEHTHOCTh XUMUYECKUX HIE€MEHTOB HEOOXOAUMO IJIS TOTO, UTOGHI
| 58 | BepHO 3amucarhb Gopmyay BemecTBa. OQHAKO CIpaBeAaIuBO U obpaTHOe: O (HopMyJie
$ " BEIIeCTBA MOJKHO OIIPEJEJIUTh BAJEHTHOCTh OJHOTO M3 3JIEMEHTOB, €CJIM M3BECTHA Ba-
i
L ) JIEHTHOCTH Jpyroro. Hampumep, ompenesuM BaJeHTHOCTh MapraHila B COeJIUHEHWH,
| R . dopmysna xoroporo MnOs (taba. 5).
'.
1 , Tabauua 5
: AnropuT™M ompenesieHUsT BaJE€HTHOCTH 3JIEMEHTa
- : no ¢opmyJsie ero coegMHEHUs
E
| T ; e e T
3 DeiicTeue , - Mpumep
3 1. Hagp cumBOonOM 3nemeHTa, BaJIEHTHOCTb KOTOPOrO MOCTOSH- I
Ha, yKaXeM e€ 3HauyeHWe. BaneHTHOCTb KMC/nOpoda NOCTOsSIHHA W MnO
pagHa |l -
£ 2. Onpegenum obliee YUCNO BaneHTHOCTEM KWUCIOPOAA, YMHOMWB ey
g 3Ha4YeHWe BaJIeHTHOCTU Ha WMHAEKC 3/eMeHTa
4
: 3. Obuwee uyuciO BaneHTHOCTEM pa3fendM Ha WHAEKC BTOPOro
) anemeHTa. [lonyyeHHOe 4YMCNO — BaNEHTHOCTb BTOPOrO 3/EMeHTa 4:1=4
(mapraHua)
4. 3anvwemM 3HayeHWe BANIEHTHOCTH HaZ CMMBOJIOM MapraHua VIl
B dopmyne MnO,

SHaHVe BAJEHTHOCTH XWMUUYECKUX 3JIEMEHTOB Ba’KHO TaKXKe Ias (hDOPMHPOBAHUA
HABBAHMII GMHADHBIX COeAWHEHUHA! 1O X opmynam. Brauase sanmuceiBaercs / mpo-
M3HOCHUTCA COKPAIléHHOe JATHHCKOe Ha3BaHUE BTOPOrO 3JjeMeHTa (OPMYJHl ¢ cyd-
¢uxcom -ud, a 3aTreM B DPOAUTEIHLHOM I[aJe)Ke HA3BIBAIOT XUMHYECKHUI 3JIeMeHT,
3aluCaHHbIH B GOpMyJe IepBbIM. I 9TOr0O XMMHMYECKOTO 3JIeMEHTa TaKKe yKa-
3BIBAIOT 3HAYEHMNE BAJIEHTHOCTH, €CJIU OHA NepeMeHHas. Hampumep:

I1I

NaCl — xnopun marpus

III I

FeClz — xnopuz sxenesa(Ill) (uuTaeTcs «XJIOPHUL XKele3a TPU»)
vV II

P205 — oxcunx docdopa(V)

IVII
CSy — cyabdun yraepoza(IV)

BanenTHOCTE XapaKTepu3yeT CBOMCTBA He TOJIBKO OTAEIbHBIX aTOMOB, HO W I'DYIII
aromoB. Tak, B cepHoil kucsore HySO, nBa OJHOBAJIEHTHBIX aTOMa BOZOPOJAA CBS-
3aHbl ¢ omHOH rpymnmoit SO4, clemoBaTesNbHO, 9Ta Ipynna JBYyXBaJeHTHA. [[Jif BbI-
BoJa (popMyJs ¢ TpPyHIaMH aTOMOB aJIrOPUTM AeHCTBUI coxXpaHsieTcda. PaccMoTpuM
B KadecTBe IIpUMepa BBIBOJA (POPMyJIbI CyJbdara alioMUHUA.

1 BHHaprIMI/I Has3bIBAKOT COEIMHEHMdA, COCTOAIME M3 ABYX XMMMHNYECKHX DJIEMEHTOB.




LeiictBuHe : - MNpumepsi

1. 3anuweM PAAOM CHMBOJIbI aNIOMUHUS W hOPMYNy Al
rpynnbl aTOMOB OCTaTKa CEPHOM KMC/OTb

SO,

m i
AlSOy4 a

2. Hag cuMBONOM M (pOPMYNOH PUMCKUMH undpamu
YK&KEM WX BaNeHTHOCTH

3. Haligém Haumenbluee obuiee KpaTHoe ABYX 4MCNO-
BbIX 3Ha4YeHWH BaNEHTHOCTH

Y anioMUHUS MHAEKC 2,
y rpynrbl aTOMOB OcCTaTka
cepHoi kucnotbl — 3:

Alx(SO4)3

4. Onpepenum WHAEKCbI

[lpumeyarue: ecnn rpynna aTtoMOB NOBTOPSETCA 6onee ofgHOro pasa, €€ 3aKnovaloT
B CKOOKM.

Xumudeckas (GopMmyJia IO3BOJAET He TOJIbKO paccdu-
TaTh OTHOCHTEJNbHYI0O MOJIEKYJIADHYIO MacCy BeIlecTBa,
HO ¥ OIpeAeNUTh YHMCJIO ATOMOB MK TPYII aTOMOB B dop-
MyJIBHBIX €INHUIIAX BEIleCTBa HEMOJEKYJIAPHOTO CTPOEHUA
(cocToAT M3 aTOMOB MJIH VOHOB).

Jlia BelecTB MOJIEKYJISIPHOTO CTPOEHMUS coboaeTcs
OfMH 73 BA)KHEHIINX 3aKOHOB XMMHMH — 3aKOH IIOCTO-
STHCTBA COCTABa BelECTB.

HesaBucMMo OT crnocoba nony4eHust Bellectsa €ro
COCTaB OCTa&TCHA MOCTOAHHbLIM.

Dror 3aKOoH OBLI copMyJIHpOBaH B HaYale XIX B. >osed Jlyu Mpyct
(bpaHIy3CKUM XUMHUKOM Kozsedpom Jlyu IIpycrTom. (1724—1826)

BaneHTHOCTb. CTpyKTypHasa d¢opmyna. XuMunyeckue 23JIeMeHTbl C ro-
CTOSIHHOW W MEepeMeHHOW BaJIeHTHOCTbIO. BoiBoa, ¢opmMysibl COeauHEeHUs
no BaneHTHocTM. OnpepeneHve BaJIGHTHOCTU XUMWUHECKOro anemMeHTa
no ¢opmyne Bewectea. Cocrasnexune Ha3BaHWIi GUHAPHBLIX COEeAUHEeHWUIR

MposepbTe CBOU 3HAHWA \

1. 3anuwute GopMyJsibl OKCNAOB xenesa n megu, T. €. BUHapHbIX CcOoeauHEeHun MeTasioB i
C Kucnopogom. [aHHble O BaNEHTHOCTU 3/eMEeHTOB npuBeeHbl Ha CXeme 3. E
i
i
|
1
i
i
{

2. Cepa obpasyeT ABa okcuaa, dopmynbl kKoTopbix SO # SOj. HazosuTE 9TV OKCWAbI.
B KakOM U3 HUX coaepXaHue cepbl Bbllwe? OTBET noaTeepauTe pacyétamu.
3. PaccunTaiite maccosylo gonio docpopa B OKCuae ¢docdopa(lll) n okcuaoe doc-

dopa(V).
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4. HagosuTte BewecTsa, dopMysbl koTopbix: FeS, AlxSs, SCly, SCly, CO, CO,, NagP, CagPs.
S ' 5. Banuwmte GopMynbl XNOPUAOB — OUHAPHBIX COEAMHEHUI 31IEMEHTOB C OL4HOBANEHT-

HbiM xnopom: yrnepoga(lV), kanusa, asota(lll), meau(l), mean(ll), xenesa(ll), xenesa(lll),
ceuHua(ll).

,/-w—
N

MpumennTe cBOU 3HaAHUA )
6. 3anuwunte dopmynbl pocdhaTtoB — COEANHEHU METAINIOB (HaTpUsl, KanbLuus, anoMmn-
HURA) C rpynnoin atomos octatka GochopHoi Kncnotel HzPO,.

| 7. 3anuwuTte GopmMynbl MMAPOKCUAO0B METANINIOB — COEAVHEHUI METaNOoB (HaTpus, Kasb-
uus, ajNtoMUHUA) C OAHOBANEHTHOW rpynnoit atomoB —OH (rMapoKCUILHOW rPynnoit). )

Ucnonbaynte pononHnTensHyo nipopmMmaumio

8. Cobepute n3a nnactunMHa n Crnuyek Moaenu MOJNEeKys: BOAbl, aMMunaka, MeTtaHa, yrne-
KMUCNoro rasa.
9. MNMoparotoBbTe COOBLLEHNE O PasBUTUM NPELCTABNEHUIA O BaneHTHOCTW.

S 9. XMMWYECKHNE PEAKIINU

 [Mpu dbusnyecknux sBneHUsx cocTas BeLLECTB He U3MeHseTcs. [pu XxuMUUecKux
- ABNEHMAX M3 OAHWUX BellecTB OBpa3yloTCs APyrHe BellecTBa CO CBOMCTBaMM,
OT/IMUHBIMW OT CBOMWCTB WMCXOMHbIX BELLECTB: M3 PacTBOPUMbIX BELLECTB MOTyT
NONYYUTLC HEPaCTBOPUMbIE, W3 TBEPAbIX — ra3oobpasHble, U3 BeclBETHbIX —
OKpalleHHble U T. A. KakMe npusHaku ykasbiBalOT Ha NpoOTEeKaHWe XUMUYECKOWM
peakumu?

BemecTBa, BecTynarmmue BO B3aUMOJAEHCTBHE, HA3LIBAIOT WCXOAHLIMHU BeIeCTBa-
MM WJIM peareHTaMH, BellecTBa, oOpasyioliuecsa B pe3yJbTaTe 3TOr0 B3aUMOe-
CTBHUHA, — IMPOAYKTaAMH, a caM IIPOIECC — XUMHUUYECKOU peaKIjuei.

XumMuyeckas peakuus — 3TO SBEeHME, NPU KOTOPOM OLHM BellecTsa (ucxop,-
Hble BeL,eCcTBa, WM peareHTbl) NPeBpPaLlalTCsa B Apyrne (NMPoayKTbl peak-
LiMM) C HOBbIMWU CBOIACTBaMM.

IIpoBenéM HECKOJIBKO OIBITOB, WJLTIOCTPUPYIOIIUX MPU3HAKU XMUMUYECKUX pPeaKIluii.

JlaGopaTopHbiA onbiT 5

B oaHy Npobupky Haneiite 2 M pacTBopa XopuUaa HaTpus, B APYryio — 2 ma pacTBopa
voauaa kanua. C noMOLLbI0 NUNEeTKU B Kaxkaylo npobupky gobasste 4—5 kanens pac-
TBOpa HuUTparta cepebpa. YTo HaGnogaete?




IIpy NpoOBeJEHUM pPeaKIuu MexAy XJOPHUAOM HATpHUA U HuUTpaToM cepebpa,
HOAMZOM HATPUA U HUTpaToM cepebpa HabiofaeTcss BHINAJeHHE OCajaKa, TOJIBKO
B IepBOM cjydae OCafoK Oeiblil, a BO BTOPOM — sxénreiii. OOpasoBaHME HOBBIX
HEepaCTBODUMBIX BeIleCTB (BbINaJgeHUe ocagka) — IOPU3HAK XMMHYECKON peaxIuu.

OfeciBeynBaHNe OKDPAIIEHHOI'O DPAcTBOpa MJIM H3MEHEHHE ero IBeTa B pesyJbTa-
Te XUMMUUYECKOH peakIMy TOMKe CUIHAJIU3UPYeT O e€é TpOTEeKaHUHU.

MookeT I GBITH MCXOZHOE BeIeCTBO HEepacTBOPMMO, & MPOAYKT peaKmuu pac-
TBOpUM?

PacrBOopeHne ocajgxka — TOXKe IIPU3HAK XUMUYECKOA pPeaKIInu.

NaGopaTtopHbii onbIT 6

Monyunte HepacTBOPUMBIV TMAPOKCUA meau(ll). [ns aTOro B MpOGWpPKY Hanewte 1 mn
pacTteopa cynbdara meau(ll) cuHero useTa, a 3atem pnobasbte 1 M pacTBopa rmapok-
cupga HaTpusa. Bbinager CTyAeHWUCTbI OCafoK CWHEro LBeTa. HebonbwinMmMm nopuuamm
[o6asnsiTe B NPpoBUpKy PacTBop CEPHOM KMCOTbl A0 MONHOTO pacTBOpeHus ocagka.
BHOBb 06pasyeTcsi pacTsop cysibdara meau(ll) (megHoro kyrnopoca).

BoigesieHMe raza — eIlé OJWH IPU3HAK XUMUAUYECKON peaxIiuu.

JNaGopaTopHbiit onbIT 7

MomecTTe B NPOGUPKY HEMHOro (Ha KOHYMKE wnarens) MUTLEBON conpl. [ob6asbTe
K Heit 1—2 mn pacTBOpa YKCYCHOWM Wnu APYroi KUCIOThI. Yro Habniopaete?

Kakue ycnoeusi HeobxopuMbl, yTo6bl XMMMUUECKWE BellecTBa BCTYNUNU B peak-
mio? ’ :

XuMudecKas peaKIus BO3ZMOYKHA JIUIIb [IPY CONPHUKOCHOBEHHH BEIleCTB. Hampu-
Mep, eclu TPaHyJy IMHKAa [IOMECTUTh B PacrBOP CepHO# KHUCJIOTHI, HaOIIOAaeTCs
 BmifleJleHMe IIy3bIPDHKOB rasa. 9TO ras BOAOPOA. CrouT BBIHYTH MeTaJlJI U3 PacTBO-
pa, peaknus IPEKpaIiaeTcs. Ha 5TOM yCIOBUU NPOTEKAHUS XUMUYECKHUX peakmuit
OCHOBAHO AeiicTBHe MPUOGOPOB JJiA IOJYUYeHHd Ia3os, HAIPHMep amnmnapara Kunna
{puc. 35).

IIpuHnun AeHCTBUA JTOTO ammapara (Ha3BaHHOIO B YeCThb €ro co3jaTess, IoJ-
manzcxoro anrexapsi Ilerepa fIkoGa Kunma) paccMOTPUM Ha IpUMepe IIOJIyYeHHus
onoposa. Ha peméTky, pPaciosIoKeHHYI0 Ha JHe CPeJHero pesepByapa, IIOMEIIaloT
rpaEyJ bl OMHKA. B anmapar HaJuBalOT DPacTBOP KHCJIOTEL (cepHO# MU COJNAHON).
Korza KpaH Ha ra3ooTBOAHOM TPyOKe BaKPBIT, KHUCJIOTA HAXOAUTCHA B BepXHe#l BO-
DOHKe U HUKHEeM pesepByape. Kak TOJBKO OTKPBIBAIOT KPaH, KHCIOTA TeuéT U3 BO-
POHKYU 1 3aIlOJHAET HUKHIOIO YacTh BTOPOTrO pesepsyapa, B pesyjbTaTe HAUWHAETCH
peaknus C IMHKOM, BBIJENAETCA BOAOPOA. Korza sKcmepuMeHT OKOHUYEH, KpaH 3a-
| KDHIBAIOT, ¥ BOAOPOJ II€PecTaéT BRIXOAUTH M3 ammapara Kunna. [daBieHue rasa BbI-
TecHSeT KUCJIOTY B BODOHKY /O TeX IIOp, IOKa KOHTAKT KMCJIOTBI M IHHKA He Ipe-
mpaturcsa. CONPHKOCHOBEHHE pearupylomux BemecTs IpeKpalaercsa, 1 BOLOPOA
| mepecTaér BHIAEJATHCH.




ConsiHas
Kucnora

Puc. 35. Annapar Kunna

—

Tennora

Tennora
a 6

Puc. 36. Sk3oTepmuyeckue (a)
1 sHAOoTepmuyeckune (6) peakumu

I mpoTeKaHUs HEKOTOPBHIX peaknuii Tpeby-
erca Harpesanume. Hampumep, eciaum MBI OTKpoeM
KDPBIIIKY CKJIAHKM, B KOTOPOH# XpaHWUTCS cepa,
HECMOTpPS Ha €€ COIPUKOCHOBEHHE C KUCIOPOLOM
BO31yXa, peaknusd He HauHércsa. Ho crour mox-
JKeUb IIOPOIIOK Cephl, OH 3arOpPUTCSA GJIeIHO-TOJIY-
OBIM IIIAMEHEM.

Xumunyeckue peakuun, conposoxXparouimecs
BblAeNIEHNEeM CBeTa W TerJioTbl, Ha3bliBAKOT
peakumamMmn ropeHus.

Brizenenue TenmIoTHI M cBeTa — IPU3HAKU XU-
MHUYECKON peaKIIuu.

OnHaxKo CyIIeCTBYIOT DPeaKLIWH, IPU KOTOPBIX
TEIJIOTa IIOIJIOI[AeTCs.

BblgeneHve nnn nornoLieHne TennoTsbl B Xoae
XUMUYECKOW peakuMy HasbiBaeTCs Tenno-
BbiM 3dPeKkToMm peakuuu.

IIo TennoBomMy ahderTy XUMUUECKHNe peaKIiuu
OBIBAIOT DKBOTEPMUYECKUE U DHIOTEPMUUECKUE.

Xumunyeckune peakuun, nportekalowme C Bbl-
AeneHnem TennoTbl, Ha3biBalOT 3K30TEepMU-
YeCKMMn peakuumamwu.

C0BO  «9KBOTEPMUUYECKHUH» IPOUCXOLUT OT
TPEYECKOT0 €eX0-, YTO O3HauaeT «3a IIpenesbl»,
u cyuoBa thermikdés, UYTO o03HAYAET «TEIJIOBOM»
(puc. 36).

W3 ompenesieHuit MOHATHI «TOpeHMe» U «3K30-
TePMUUYECKNE DeaKIuU» CIeLYeT, YTO J00as peak-
ous FOPeHHA ABJIAETCA IK30TEPMUUYECKOIL.

XumMuyeckne peakuum, npoTekalowme ¢ mno-
rMOWEeHNeM TennoThl, HasbiBAOT IHAOTEp-
MUYECKMMU peakuusaMu.

Hanpumep, nmpu HarpeBaHWu TPUPOLHBINA Mu-
HepaJl MU3BECTHAK pasjaraeTcsi Ha HErameéHyo
U3BECTh U yIJIeKucJablii ras. IIpu stom Temiora
TIOTJIOIIAETCS, [IOBTOMY [JIA IOAAEDIKAHUA peax-
nuu OGYKUra HM3BECTHAKA IPUXOLUTCA MOALep-
JKUBATh HEOOXOAMMYIO TeMueparypy. Ecam mpe-
KPaTUTh HarpeBaHWe, PeaKIWs IIPeKpalaeTcHd.




- 3HaHUE YCJIOBUII BO3HUKHOBEHUA M IIPOTEKAHUA
[ XUMUUYECKUX peaKIUi II03BOJIAET YIPaBJIATH HMMHU.
- Hampumep, mgis Toro uTo6bl IOracuTh IJIaMsdA, HeoO-
[ XOAVMO IIPEKPATHUTh JOCTYI KUCJIOPOJAa BO3ayXa K Tro-
pamemy npeaMery. C 9Toi IeJsibi0 IyIaMsa HaKpPBIBAIOT
IJIOTHOM TKAHBIO (IIPOTUBOIOKAPHBIM IIOJOTHOM), 3a-
CHIITAIOT MEeCKOM HJIM KCHOJIb3YIOT OTHETYIINTEeJH.

B sakimgioueHune paccMoTpuM 3(hPEeKTHYI0 XUMHUUe-
cKyi0 peaxknuio. Eciu Ha dapdopoByio miIacTUHY Ha-
CHIIaTh TOPKOHW OpAaHIKEeBBbIe KPUCTAJIBI JHXpOMaTa
AMMOHHISA U KOCHYTHCSI €€ BEpIIMHBI HarpeThIM Ha mia- Puc. 37. PasnoxeHue
MEHU CIMPTOBKU KOHIIOM CTEKJISHHON MaJOYKH, MOYKHO AUXpomMara ammoHuA
HabroaTh UMUTAIINIO U3BEP:KeHus ByJakaHa (puc. 37).

Xumuueckue peakuuu. PeareHTbl U NpoayKTbl peakuuu. lMpusHakum xu-
MUYECKUX peakuuii. YCNoBua NPOTEeKaHUs U MNpeKkpalleHUs XUMUYECKUX
peakuuii. Peakuuu ropeHus. TennoBoii 3adhdhekT peakummn. 3K30- U 3HAO0-
TepMuyeckme peaxkuum e

lMpoBepbTE CBOU 3HAHUSA

1. Yem oTMyalOTCA XMMUYECKME ABneHUs oT dusnyeckux? lNMpueeaute npumepsl.
2. Cpeaun nepeyvvcneHHbiX SIBIEHUI yKaxuTe Guanyeckne un xmmMmuyeckue: a) obpasosa-
HUEe cocynek Ha Kpblwax; 6) obpasoBaHMe YEPHOro Hanérta Ha cepebpsHOM mM3penuu;
B) OpoXeHue BUMHOrPaLHOro Coka WNW BapeHbsi; I) raweHue coabl YKCYCOM; A) ucnape-
HUEe YKCYCHOW KMCNOTbl; €) pacnpocTpaHeHne 3anaxa OyxOB.

3. PacckaxuTte o npuHuune gencteua annapara Kunna. Kakve peareHTbl MCnosib3yloTes
ONa nonydeHuns sBogopopna?

- 4. Kakune ycnosus HeOOX0OMMbI NSt peakuun pasnoxeHus auxpomara ammonHms? K ka-

KOMY TUMy Mo TennoBoMy 3ddekTy oHa OTHOCUTCH? Kakue npuaHakm XMMHUHECKUX pe-

akuuii Bbl Habnwoaanu npu aTom?

MpumeHnTe CBON 3HaHUA

5. HazoBuTe ycnosus NpoTekaHus XMMUYEeckux peakuuin. Kakum obpas3om aTu ycnosus
MCNONb3YIOT MPWU pasXuraHuy KOCTPOB 1 TYLLUEHUU MoXapoB? Hasosute cpeacTea Tylue-
HUS noxapa, KOTOpble eCTb B KabWHETe XUMUW.

6. HasosuTe McxonHble BELWecTBa v NPOoAyKTbl peakumu npouecca doTtocuHTesa. Kakoe
3HaYyeHre UMeeT JTOT MPOLECC ANA CYLWECTBOBAHUS XWU3HU Ha 3emne?

7. MpuBeauTe NpUMEpPbLl PeakLMii ropeHusi, KOTOPbiE MPUMEHSIOT B TEXHUKE U B ObITy.
Kak 1cnonb3yloT BbiAENSIoWyoCcs TennoTy?

i

Mcnonb3ynrte AONOJIHUTENIbHYIO UHPOPMaLUIO

8. MNMoaroToBbTe coobLEHne 0 NpodunakTUke N TYLUEHUU JIECHbIX MOXapoB.
9. MNMoarotoBbTEe COOOLUEHNE U MpPe3eHTauuid O Poan OrHA B UCTOPUU YenoBeYecTBa.




Ecnu cuMBONbI XUMUYECKUX 3/1EMEHTOB — 3TO OYKBbI «XUMHUYECKOro asndasu-
Ta», a XMMU4eCKHe (HOPMy/ibl — «XMMHYECKHE CIOBa», YTO BbICTyNnaeT B ponu
«XUMHUYECKUX MPEnsioXeHUM» ?

ITomoxxoxém B Joeuke mus cykura-
HHUs BEIeCTB HEMHOTO KpacHOro (ocdopa
1 BHeCEM ero B koiby (puc. 38). Orme-
THM CJIEAYIOIIUe NMPU3HAKHU IIPOTEKAroIeil
XMMWYECKOU peakmuu: hochop ropur sp-
KUM ILIaMeHeM ¢ o00pasoBaHHEM OOUJIb-
Horo Oemoro meiMa. Korma 6enbrii guim
3aIlOJTHUT KOJIOY, BBIHEM JIOKEUKY C IIPO-
AOJIKAIOMIUM ropeTs GochopomM u3 KOJIObI
U IIOTaCUM €ro cTpyéit Bogsl. B koaby
HaJbEM HEMHOTO BOALI, 3aKpoeM KOGy
npobKoit um OyzeM B30aNTHIBATH [0 Tex
IIop, MOKa JBIM He pPaCTBOPUTCA. 3aTeM
Z00aBUM B IIOJYYUBIIMICA DPACTBOP He-
MHOI'O pacTBOpa (PuOJIeTOBOro JaKmyca U
YBUAUM eINé OAWMH NPU3HAK XUMHUUYECKOH
PEaKIuu — PACTBOP JIAKMyCa OKDACHTCA B KPacHBbIH mBer. J[aHO ommcaHWe XBYX
XUMUYECKUX IPOLECCOB: ropeHus (ochopa U B3aUMONEUCTBUS MPOAYKTA PEAKIIAU
C BOJOI.

OnumieM 5TH HpOIECCHI € ITOMOIIBI0 XHMHYECKHX opmMysn m MaTemMaTHUeCcKUX
3HAKOB, T. €. COCTABUM «XHMHUUYECKHUE MPEIJIOKEHUI».

3anuineM HCXOAHbIE BEIecTBA, MM DPEareHThI, C IIOMOIIBI0O XUMHUYECKUX (Pop-
MyJI, YIATBIBAs, YTO XMMHYECKUN 3HAK (ochopa sIBIsieTCA OLHOBPEMEHHO U dopmy-
JIOH NIPOCTOTO BEIeCTBA, & B COCTAB MOJIEKYJIBI KHCIOpoAa (MMEHHO 3Ta COCTaBHAS
9acTh BO3JyXa B3aMMOJAEHCTByeT ¢ (hochopoM) BXOZAT aBa aToMa. Mexny dopmy-
JIaMUA HCXOJHBIX BEILECTB CTABUTCA 3HAK «+»:

Puc. 38. lopenne docdopa

P ~+ 02 -
dochop xucaopos
ITocme crpenxm sanmummem (Gopmyny DpOAYKTA peakIMU — ero Ha3bIBAIOT doc-
(OPHBIM AHTHUAPHUAOM, ¥ B COCTAB €I0 MOJIEKYJIBI BXOJAT 2 aTroMma (pochopa u 5 aro-
MOB Kuciaopona. B pesyaprare IIOJIYYHUTCS CJeAyIolnas 3allucCh:

P + 02 e P205
dochop xwucaopox dochoprBI anrHApYA
ITonyyeHHYI0 3amMch HA3BIBAIOT CXEMOI XMMHWYECKON peakKiuu.

AHAJIOTUYHO COCTABUM CXEMY BTOPOH XUMHUYECKO pPeakmum.
3anuireM XuMuYecKue (DOPMYJIBI PEareHTOB, 3HAS HX COCTAB:

P2 05 o+ H2 0 -
dochopHEIA  Boga
QHTUADUL




Banumem GoOpMyJay HPOAYKTA peakuuu, yIUThI-
Basi, 4TO UM ABJAeTca GocdopHass KHUCIO0Ta, B COCTaB
KOTOPOM BXOAAT TPH aTroMa BOAOpPOJA, OJHH aToM
dochopa u deThIpe aTOMa KHCJIOPOZJA:

P205 o4 Hzo - H3PO4

dochopHBIZ  BOAA dochoprasa
aHTHUADPU] KHCJIOTa

MpbI 3ampcayii cXeMy BTOPOM XMMHYECKOHW peax-
nuu. ITouemMy 5TO cXeMa XMMUUYECKON peaxknuu, a He
eé ypasHenue? IloToMy 4UTO XUMHUUYECKHE YPaBHEHUA
£OOTBETCTBYIOT OCHOBHOMY 3aKOHY XMMHUU — 3aKOHY
coxpaHeHusi maccsl BemecTB. OH ObLI OTKDBIT Hesa-
BHCHMO ApPYT OT ApPyra ABYMSA BBIJAIOIIAMUCA XUMH-
mamn: pycckum M. B. JloMoHOCOBBIM u (pPaHIy30M
Anrtyanom JlaByasbe.

AHTyaH JlopaH JlaByasbe

Macca BeLlecTB, BCTYNMBLUMX B XUMUYECKYIO pe-
g N (1743—1794)

akumio (peareHToB), paBHa mMacce BeLUeCTB, nosy-
YMBLLMXCA B pesysibtate e€ (MpoayKToB peakuum).

VpaBHseM umcio aToMoB (ochopa B JIeBOH M NpaBOil 4aCTAX CXeMbl, COOTBET-
CTBYIOINEN NepBOil peaxKIuu: :
P+ 02 - P205
Ilna sToro mepex Gopmyuoii (ocdopa sanumeMm KodhOUIHEHT 2:
2P + 02 - P205
Yucao aToMoB (ocdopa B JIeBO M IPaBOi YaCTAX CXE€Mbl PeaKIuK PaBHO. OpHa-
%0 aTOMOB KHCJIOpPOJa B JIeBOH dacTu cxeMbl 2, a B mpasoit — 5. Haiiném HaumMeHb-
miee obmiee KpaTHoe ans oTux uucesn. OHo paBHO 10. Pasnesnm sTo 9MCIO HA 2ub
# samumeM Kod(QHIMEHTH COOTBETCTBEHHO Iepes dopmynaMu Kucjaopopa u doc-
@opuoro aaruapuga Py05:

2 e 502 o~y 2P205

Yucmo aTOMOB KUCJIOPOAA B JIEBOM M IIPABOM UACTSAX CXEMbI PeaKIUU CTajo OAu-
HAKOBBEIM, HO HAPYIIMJIOCH PABEHCTBO JJis aToMoB (ocdopa: B JIeBOM YaCTH CXeMBI
2 aroma docdopa, a B npaBoii — 4. 3aMeHMM KOI(DOUIUEHT 2 B cxXeMe peaKIuu
 ma KooddUIUIeHT 4 U IOJYIUM XMMUYecKoe ypaBHEHHE, B KOTOPOM CTDEJIKY 3aMe-

. HUM Ha 3HAK paBEHCTBAa:
4P e 502 = 2P205

PaccraBuM KO2(hOUIHEHTH B CXeMe peakIuu Mexxay (OChHOPHBIM aHTHIPUAOM
- H BOJOI.
B pesysbTaTe AOJIKHO HOJYUHUTHCA CIEAYyIOIee XMMUYECKOE yDaBHEHUE:

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

XUMMYECKMM YpPaBHEHUEM Ha3blBaIOT YC/IOBHYIO 3anvCh XMMWUYECKON peakuum
C MOMOLLBIO XUMUHYECKUX HOPMYST U MaTEMATUYECKUX 3HAKOB.




VY6enumMcsa B CIPaBEIJIMBOCTHA 3aKOHA COXPAHEHMS MACCHI BEIECTB C IIOMOIIHIO
XUMHYECKOr0 9KCIEePUMEHTA.

JlaGopatopHbii onbiT 8

)
B Ha anekTpoHHble Becbl MOCTaBbTE XMMWYECKWI CTakaH, HanenTte B Hero 3—4 mn pac-
TBOpa epkoro Hatpa NaOH u po6asbte 1—2 kannu deHondTanenHa. Y1o Habnopaere?
| Pagom Ha Becbl MocTaBbTe CTakaH C pPacTBOPOM cepHow kucnotbl HoSO,4. 3anuwute
" - nokasaHusi BecoB. [lo6aBbTe M3 BTOPOro CrakaHa B MEpPBbii PacTBOP KUCAOThbI [0 MC-
4Ye3HoBeHMs1 okpacku. locTaebTe CTakaH C OCTaBLUENCsi KMCNOTOW Ha Becbl. 3anuviiure
i nokasaHusi Becos. Kakoi BblBOA MOXHO CAenatb M3 NpoBeAEHHOro onbita? 3anuiimnte
i CXeMy, a 3aTeM ypaBHEeHWe XMMWYECKON peakuuu, 3Has, 4TO NPoAyKTamu peakuuu fB-
nswotea cynbgar Hatpus NapsSO4 n Boga Hy0.

- J

JlaGopaTopHbit onbiT 9

Ha anekTpoHHble BECbl MOCTaBbTE XMMUYECKUIA CTakaH, Haneite B Hero 3—4 Mn pacTeo-
pa cynbdara xenesa(lll) Fes(SO4)3. PAoom Ha Becbl noctaebTe CTakaH ¢ 4—6 mn pac-
TBOpa egkoro Hatpa NaOH. 3anuwute nokasaHus BecoB. CneiTe OBa pacTBOpa B OAMUH
crakaH. 410 Habniopaete? lNycToi cTakaH OCTaBbTE Ha Becax. 3anulinte nokasaHusi Be-
coB. Kakoii BbIBOA, cneayeT U3 NpoAenaHHoro onbita? 3anuiuinte Cxemy, a 3atem ypas-
HEHME XMMUYECKOW peakumu, 3Has, 4TO NPOAYKTaMU peakuun SBASIOTCS Cynbdar HaTpus
Na,SO4 1 ruppokeup, xenesa(lll) Fe(OH)3, KoTopeblil BbINAAET B ocanok. B ypaBHeHuu ps-
OOM ¢ GOpMyIor HepacTBOPUMOrO BeLLECTBa HAPUCYNTE CTPENKY, HanpaBlEHHYIO BHUS.

.

Yro6Bl 3amucaTh YpaBHEHUS NPOBEAEHHBIX XUMHUUYECKUX PeaKIuM, HCIOJIb3yeM
KO3((PUIUEeHTH U B CJIy4Yae paBeHCTBA YMCJIA ATOMOB JJIEMEHTOB, 00pasyOIIUX pe-
areHTHl M IPOAYKTHI PEaKIVV, 3aMEHHM CTDPEJIKY Ha 3HAK «PaBHO».

O606mnM nHGOPMAIUIO, KOTOPYIO HECET XuMUUecKoe ypaBHeHue. OHO ITOKa3bI-
BaeT:

e KaKHe BeIlleCTBA BCTYIIAIOT B XMMHWUYECKYIO PEaKIMI0 M KaKue BellecTBa 00-
pas3yloTcss B €€ pe3yJibTare;

e ypcao MoJaekya (GhopMynIbHBIX €IWHWUI]) PEeareHTOB U YKCI0 MOJeKya (gop-
MYJIBHBIX €QWHUI]) IPOAYKTOB PEaKIluu;

e THUI XHUMHUYECKON peaknum (0 THUIAX XUMHYECKUX pPeaKIUid Bbl y3HAETe
Ha CJIeAYIOIIEM YPOKe).

, Cxema xumMuyeckom peakuum. 3aKOH COXpaHEeHUs MaccCbl BewecTs. Xumu-
~ yeckoe ypaBHeHue. CocTaBneHue XMMMUYECKUX ypasHeHui. UHdpopmauums,
KOTOPYIO HECET XMMUYECKOe ypaBHEeHue

lNMpoBepbTe cBOU 3HaAHUS \
1. YT0 npencraBnseT cobo xmmuyeckoe ypaBHeHue? KakoMy OCHOBHOMY 3aKOHY XUMUM

|
i OHO [0/XHO COOTBETCTBOBATL?

i
f
2. B Kakux KONMYECTBEHHbIX OTHOLLEHUSIX B3aUMOLENCTBYIOT docdop v kucnopon? ;
3. lMNepeuncnute, kakyld MHOOPMALMIO HECET ypaBHEHUE XUMUYECKOM peakuuu. j

/

\,




m

‘\
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NMpumeHnTe CBON 3HaHUA

4. CocTaBbTe ypaBHEHUS XVMUYECKMX pPeakuuit rno OonmcaHmio:

a) npu B3aMMOAENCTBMU OKCMAA xenesa(lll) FeoO3 ¢ BOAOPOAOM obpasyeTcs Xeneso
1 BOAA;

6) xnop Cl, B3anMoaencTByeT C alloMnuHnemM ¢ o6pa3oBaHveM xnopuaa antoMUHUA AlIClg;
B) peakuusi Mexjy HaTpyem n a3oToMm N, npvBOAUT K 00pa3oBaHWio HUTpUAA HaTpus
Na3N.

5. PaccTaBbTe KOAM®ULIMEHTb B CXEMAX peakuuit:

a) Al + S — AlySj

6) K + HbO — KOH + HoT

8) AgNO3 + CaCly — AgCIl + Ca(NO3),

r) Alp(SO4)3 + KOH — Al(OH)3l + K3SO4

6. PaccraBbre KO3hODOULIMEHTbI B CXEMAX XUMUHECKMX peakumnin. Ykaxute ABa ypaBHEHUs,
cymma KoabPULMEHTOB B KOTOPbIX OAVHAKOBA:

a) Al(OH)3 + HCI — AICl3 + Hy0

6) F6203 + Al - A|203 + Fe

8) Mg + HBr — MgBrp + HoT

r) Fe(OH)3 — F3203 g H20

7. BbibepuTe CXembl peakuyii, B KOTOPbIX HYXHO pacctaBuTb koadduumeHTbl. CocTaBbTe
ypaBHEHWsI 9TUX peakuun.

a) H2 +Broi-— HBr

6) Fe(OH), —» FeO + H0O

B) CO + Oy — Cco,T

r) P+ Clp — PCl3

8. Kak cooTHocsTcsi koadpduumeHTsl nepen Gopmynamu NPOAYKTOB peakunu mexay
pacTeopamu cynbdara xeneaa(lll) u egkoro Harpa?

Ucnonb3yiiTe AONONHUTENbHYIO UHGOpMaLMIo

9. MoaroToBbTe COOGLLEHME O PA3BUTUM «XMIMWUYECKON MUCbMEHHOCTWY.




§ 11. Tunpl XUMMNYECKUX
PEAKIIVH

- Bce xumuueckue seuectsa (29 mions 2015 r. 6bino 3apeructpuposaro 100-mun-

 JIMOHHOEe BELLEeCTBO), KaK Bbl 3HaeTe, AENATCS Ha LBa TWNa: NPOCTble U C/OXK-
Hble. MOXXHO NM MONOXWTb B OCHOBY K/IaCCU(PUKALMK XMMUYECKUX Peakuui Ta-
KOW NpU3HAaK, Kak COCTaB BeLecTs?

BcnoMHUM peaknuy IpeAbIAyINero ypokxa:

4P + 505 = 2P505
P205 + 3H20 = 2H3PO4

B mepByl0 peaknuio BCTYIAIOT ABAa IPOCTHIX BemecTBa ((dochop m Kuemoporn),
a BO BTOPOM peaKIMM B3aMMOJENCTBYIOT IBa CJOXKHBIX BemecTBa (okcup docdopa
1 Boja). B pesyibTaTe Ka)k[oi peaKIuu 00OpasyeTcs TOJbKO OJHO CJIOMKHOE Bellle-
cTBO. Peaknuy TAaKOro THUIIA OTHOCAT K PeaknuAM coequHeHus. IlompoOyiiTe camu
IaTh OIpeAeeHUe ITOMY IIOHATHIO.

PeakuusaMmun coegmMHeHUs Ha3biBAOTCH Takue peakuuu, B pedynbrate KOTOPbIX
13 OBYX UIN HECKOJIbKUX BeLleCTB obpa3yeTcs O4HO C/IOXHOE BELLECTBO.

Kak mpaBmjo, IOUTH BCE PEAKIUU COEJUHEHUSA SABIAITCA dK30TePMUYECKUMU,
T. €. IIPOTEKAIOT C BBIJEJIEHUEM TeIlJIOTHI.

PeaxnusaM coefWHeHHs INPOTHUBOIOJIOKHBI PEaKIUU pasyiokeHus. JlailiTe ompese-
JIeHWe 3TOMY IIOHSATHIO.

PeakunsaMu pasnoXXeHus Ha3biBalOTCA Takue peakuuu, B pe3ynbrare KOTOPbIX
M3 OOHOro CnoXHOro seuiecrtea o6pa3yeTcsq HECKOJIbKO HOBbIX BeLLEeCTB.

IIpuBeauTe NpUMepHl YPaBHEHHUU TAKWX pPeaKIWil, WCIOJb3ys 3aJaHUs Ipelbl-
myigero maparpada.

t
2Fe(OH)3 = Fey03 + 3H,0

t
Fe(OH)y = FeO + Hy0

O6paTuTe BHUMAaHHWE Ha 3allMCh YPAaBHEHWH 9THX PeaKIHUi: B HUX HaJ 3HAKOM
paBeHCTBa HamucaHa OykBa ¢, o60o3Haualomiasg, YTO JJIA OCYINECTBJIEHHs IIpoliecca
peareHT Heo6XoAMMO HarpeBaThb. HamoOMHUM, YTO 3TH UM MHOTHe JpPyTrHe peaxkiuu
PasIoKeHusI OTHOCATCA K 9HAOTEPMHUYECKUM DeaKIHuAM, T. €. OHH IIPOTEKaloT C II0-
TJIOM[EeHUEM TEeIJIOTHI.

PaccMOTpUM HECKOJIBKO IIPHMMEDPOB PEeaKIU{ DPas3JIoKeHUs, MMEIINUX 3HaueHHe
B JKM3HU 4YeJIOBEKa.




OGIKUT WM3BECTHAKA, OCHOBY KOTOPOTO COCTaBIfeT KapOoHAT KaJbI[Us CaCOg,
CHAYIKUT AJA ToayueHus HeraméHoi masectu CaO m yriexucioro rasa, dopmyay
KOTOPOTO BBHI y)Ke 3HaeTe:

t
CaCO3 = CaO + COT

B XUMHWUECKUX yPaBHEHHAX PAAOM ¢ (HOpPMYJOi razoo0pasHOro IPOAYKTA peak-
UM 3alMCHIBAIOT CTPEJKY, HAIPaBJIEHHYIO BBepX (1), a pamgom c¢ dopmyroil Hepac-
TBOPHMOTO BeIeCTBAa — CTPEJIKY, HalpaBJIeHHYIO BHU3 ).

Pasiosxernne mepokcuza Bogopoga HyOy MCIIONB3YIOT AIA o0es33apa’KMBaHUSA PaH:

KaTajausaTop
2H50, = 0,T + 2H,0

O6paruTe BHUMAHWE, YTO B YPaBHEHUH JTOH PEAKIUU PA3JIOKEHUs HAJZl 3HAKOM

paBeHCTBA YKAa3aHO YCJIOBHe e€ MPOTeKaHWs — HaIUYHMe KaTaausaropa.

BeliecTtsa, yCKOpSOLWMe XxmMmmyeckmne peaxkumu, Ha3bIBAIOTCA KaTanusaTtopamMu.

Na6opaTtopHbiii onbiT 10

B npobupky Haneiite 2 Mi pacTBopa nepokcuaa BOAOPOAA. BuanMbix U3MEHEHU
He Habniopaetcs. Bos3bmute HebOnbLIOE KOMYECTBO OKCuaa mapraHua(lV) n HacbinsTe
ero B NpobypKky C pacTBOPOM Mepokcuaa soaopoaa. Y10 Habnogaete? BHecute B Npo-
GUpKy TReloLlylio nyduHKy. YTo Habniogaete? Kakvue mpusHaku v yCrioBus npoTekaHus
XMMUHECKOV Peakuyn UAMICTPUPYET STOT 3KCNEePUMEHT?

C moOMOmIbI0O JKCIEPUMEHTa IIO3HAKOMHUMCH C emlé OJHMM TUIIOM XHUMHYECKHUX
peaxIuii.

NaGopaTtopHbin onbiT 11

B npobupky Haneite 2—3 M1 pacTBopa MeAHOro Kyrnopoca v onyctute B Heé cTasibHylo
KHOMKY unu ckperky. Y1o Habniogaete?

IIpusHAKOM 5TOM pPEaKIUH ABIAETCS I[OABJIEHHE KPAaCHOTO Hajgéra Meau Ha II0-
BEpPXHOCTH CTAJBHOTO H3JEJus.
BbI IpoBesid PeakIuio, KOTOPasg OTHOCUTCA K PeaKIu-

AM 3aMeIlleHud.
VYpaBHeHUe 9TOH peaKIUm:

CllS04 + Fe = FeSO4 + Cu

Peaknuio 3aMeIlleHHsA MeKJy HATpueM M BOZO# IIPO-
meMoHCTpHUpPYeT yuurenb (puc. 39). YpaBHeHHe 9TOIl pe-
AKIVN:

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

IIpoananmaupyeM 06a ypaBHEHHMS W BBIJEJUM NPU3HA-  Puc. 39. Bsaumopeiicteue
KW peakIuil 3aMelleHUsd: HaTpua C BOZOW




e B pPEaxKIMI0O BCTYIAlOT JABa BelleCTBa — IIPOCTOE M CJIOXKHOE;

e aTOMBI IPOCTOTO BeIleCTBA 3aMeIal0T aTOMBI 3JIEMEHTa B CJIOXKHOM BeEIeCTBE;
e B pea3yJjbTaTe peaxKnuu OﬁpaSYIOTCH TaKMe [JBa BeljecTBa — HOBO€ IIPOCTO€e

M HOBOE€ CJIOXHOe€.

Peakuunamm 3amMeleHUs Ha3biBalOTCA Takue peakuuu, B pe3ynbrate KOTOpbIX
1“3 NPOCTOro U CNOXHOro BeLecTs 06pa3YlOTCF| HOBOE MpoCToe M HOBOE CJIOX-
HOe BellecTBa.

YeTBEPTHIM TUI XWUMUUYECKUX PeaKIWil, BBIAEJNAEMBIA IO IPU3HAKY HM3MeHEeHHS

CcoCTaBa BEINECTB, — peaxkIuu oOMeHa.

PeakuuaMmmn o6MeHa Ha3blBAIOTCA Takue peakuuu, B pesynbrare KOTOPbIX ABa
CNOXHbIX BellecTBa 0OMEHMBaOTCA CBOMMW COCTaBHbIMU 4acTAMW.

B kauecTBe mpuMepa 3amWIleM YPABHEHUS PEaKIIWi, KOTOPhIe BbI DKCIEPUMEH-

TAJBbHO OCYIIeCTBUJIU Ha NpPEeABIAYINEeM ypOKe:
2NaOH + H2SO4 = Na2804 Bl 2H20
6NaOH + Fey(S04)3 = 2Fe(OH)3l + 3NaySO,

B zakiouenmne VKaxXeM IIPpHU3HAK, IO KOTOPOMY MBI IIDOBEJIHA KJaccuuKanuio

XMMHAYECKUX DPeaKIUM: cocmaes U YUcClo peazeHmos U npodyKmos pearyuu..

Knaccudpukauma xumuydeckux peakuuvi. Peakuumm coepgumHeHus. Peakuum
pasnoxeHus. Peakumu 3amewenus. Peakuum o6mena. Katanusatopsl

MpoBepbTe CBOU 3HAHUA

1. Kakve npuaHaky MoryT ObiTb MONOXEHLI B OCHOBY Knaccudukaumin XMMUYECKUX pe-
} akunin?
g 2. HazoBute TUMNbl XMMUYECKMX peakumii Mo COCTaBy M YUCAYy peareHToB U MNpoayKToB
| peakuuu. [ante onpepeneHve Kaxmnomy tuny peakuuii.

MpumMmeHnTe CBON 3HAHUA

3. PacctaBbTe KO3DOUUMEHTbI B CXEMax XUMUYECKMX peakuumi u onpepenute ux Tun
o MPU3HaKy «COCTaB N YUCSIO PeareHTOB W MPOAYKTOB peakuum»:

a) CuO + HySO4 — CuSO4 + HyO

6) NaHSO4 + NaOH — NaySO,4 + Hy0

B) NH4H003 - NH3T 2 COzT + HyO

r) SOz + HyO — HySO4

A) (NH4)oCr07 — CrpOz + NoT+ Ho0

4. Mpu pasnoxeHun' manaxuta (CuOH),CO5 obpasyetcs okeuna meau(il) CuO, yrnekuc-
bl ra3 n Boga. CocTaBbTe ypaBHEHWE 3TON peakuuu.

5. Mpu pas3noxeHun nepmanraHara kanusa KMnO4 o6pasytotcs maHraHat kanns KoMnOy,
okeup, mapradua(lvV) MnOs n kucnopopg,. 3anuwinte ypasHeHve aTon peakumm. K kakomy
TAMY peakuuii Mo MPU3HaKy NOrMOWEHUs UKW BbIOENEHUS TenioTbl OTHOCHATCS peakuum
3agaHusa 37?7




6. 3anuwuTe ypaBHEHWE PeakuWy MOSyYeHWs a30THOWM KUCIOTbI, CXeMa KOTOPOIi:
N02 it 02 + H20 - HN03

7. 3anuwnte ypaBHEHME peakuuu 3amMeLLeHust, KOTOPYIO UCMOMb3YIOT AN CBApKU pesib-
COB, €C/IM U3BECTHO, YTO peareHTamu SBNSoTCA XenesHas okanvHa FezO4 v anioMuHuii.
8. BcnomHuTe 13 Kypca 6Monormmn, 4To Takoe GOTOCUMHTE3. 3anuiunTe ypaBHeHue 3Toro
npoLecca, ecnm U3BECTHO, 4TO B peaynbrate B3auMOAENCTBUA YIEKUCIOro rasa v Bodbl
obpasyeTca miokosa, dpopmyna kotopoit CgH120g, 1 kncnopod. MoxXHO i OTHECTU 3Ty 4
peakuuio K peakumsMm 3amelueHnsa? MNosicHUTe OTBET.

9. Mpu ropeHnn meTtaHa, dopmyna kotoporo CHy4, 06pasyloTcs yriekuchnbli ra3 u Boaa.
MOXHO NN OTHECTU 3Ty peakumio K OOHOMY M3 M3YYEHHbIX BaMu TUMOB: @) Mo COCTaBy
M YMCNy peareHToB M MPOAYKTOB peakuuu; 6) no nNpuaHaky MornoweHns 1an BoloeneHus
TennoTbl? MNMosicHUTE OTBET.

10. PaccTtaBbTe KOADDULIMEHTHI B Cxemax peakuuii. Buibepvte peakumu obmeHa.

a) H,O, — HyO + 02T

6) Na + S — NaoS

B) N2 2+ H2 - NH3T

r) CO, + Mg — MgO + Gl

n) Al + HySO4 — Alx(SOy)3 + H2T

e) MgO + HNO3 — Mg(NO3), + H0

%) Ca(OH), + H3PO4 = Ca3(PO4)21, ot H20 4

3) BaC|2 2 N82003 = BaCO3¢ + NaCl

n) Pb(NO3), + KOH — Pb(OH)ol + KNOg3

K) HoS + Brp — HBr + S

n) NaNO3 — NaNO, + 0,7

M) HoO + PoOg — H3PO4

H) SiCl4 + Zn — Si + ZnCly

0) NO + O — NO2T

WUcnonb3yiTe OONOJIHUTENIbHYIO MHDOPMAaLMIO

11. MoaroToBbTe coobuieHve u npeseHTaumio 06 obMeHe BeLecTB (KMpoB, GENKoB U
yrnesopos) B opraHuame. Kakve n3 aTmMx NpoLeccoB OTHOCHATCA K 9K30- M 3HAOTEPMU-
YEecKuUM peaxkumnsam?




BbIBO/Ibl K IUIABE 1
«IIEPBOHAYAJIBHBIE
XUMUNYECKMUE ITOHATUSA»

1. XumMua — 5To HayKa O BelllecTBax, MX CBOMCTBAX M IPeBPAIlleHUX.

2. BemecTBa OBIBAIOT MOJIEKYJISIDHOTO (COCTOAT M3 MOJIEKYJ) ¥ HEMOJe-
KYJIAPHOTO (COCTOAT M3 MHOYKECTBA aTOMOB HJIM MOHOB) CTPOEHU.

3. Bemec'rBa MOJIEKYJIAPHOI'O CTPOEHUA IMOAUNHAIOTCA 3aKOHY IIOCTOAH-
CTBa COCTaBa BEIeCTB: HE3aBHCHMO OT cIocoba IIOJIYyYEeHHA BelllecTBa €ero
COCTaB OCTAaETCs IIOCTOAHHBIM.

4. «XumpyecKad NUCHbMEHHOCTH» BKJIOUAET: XUMUYECKHe 3HAKM (mJIs
BJIEMEHTOB), XMUMUUYeCKHe (HOpMyJIbl (LIS BeIecTB), XMMUUYECKUe ypaBHe-
HUA (O peakIfwif).

5. Ilo cocraBy pasindyaioT IpPOCTHIE (COCTOAT U3 ATOMOB OZHOTO BJIEMEH-
Ta) U CJIOXKHBIE (COCTOAT M3 aTOMOB ABYX u 0Ojiee 3JIeMEeHTOB) BeILleCTBA.

6. ATOMBI B MOJIEKyJIaX COeJUHEHBI COTJIACHO MX BaJIEHTHOCTH. Pasziu-
YaloT 3JIEMEHTHI C IIOCTOSHHON UM IIEPEMEHHOH BAJIEHTHOCTHIO.

7. XuMudecKyue peaKIUd — SBJIEHUs, IPU KOTOPBIX OJHHU BeIIeCTBa
(pearenTsl) mpeBpamamTCs B Apyrue (IPOAYKTHI pPeaKIMH) C HOBBIMHU
CBOMCTBAMHU.

8. HpnsnaKn XUMUYECKOH PeaKnmuu: BBINIaZeHHNEe ocagKa, HN3MeHe-
Hue IiBeTa, BBIAEJIeHHEe I'a3a, PacTBOPEHHE OCaAKa, BBIAEJIEHUE TEeIlJIOTHI
n cBeTa.

9. XuMHYecKue ypaBHEHUsI COOTBETCTBYIOT 3aKOHY COXPAHEHUS MAaCCHI
BEII[eCTB: Macca BeIleCTB, BCTYNMBIINX B XMMHUUYECKYIO PeaKIuio (peareH-
TOB), pPaBHA Macce BEI[eCTB, [OJYYUBIIUXCSA B Pe3yJbTaTe XUMUUYECKOMN

- peaknuu (IPOAYKTOB PEAKIIUH).

10. XuMuuecKkue peaxkmuu KJACCUPUIMPYIOT:

e II0 TEILUIOBOMY 3(dheKTy — Ha 9K30- U IHAOTEPMUUYECKHUE;

e IIO COCTABy M YHCJIy pPeareHTOB M IPOAYKTOB DeaKIUU — Ha peak-
LAY COEIMHEHHUdA, Pas3IOoKeHUs, 3aMeIlleHus U oOMeHa.
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§ 12. BO31yX 1 ETO COCTAB

B 1774 r. Jlasyasbe HarpeBan pTyTb B petopte (puc. 40) B Teuenue 12 cytok.
Kownel, petopTbl 6bin NoABeAEH Mo KOMOKO/, NOCTaBNEeHHbIM B COCYA C PTYTbiO.
B pe3ynbTate ypoBeHb PTYTH B KOJIOKO/E MOAHSA/CS NPUMEPHO Ha '/5 ero Bbi-

cotbl. OcTaswmics noa KOJIOKOJZIOM ras 6bin HenpurogeH Onsa ObiXaHWA. O uém

csugetenbcTyet onbitT Jlasyasbe?

( CTeknsiHHasi peTopta |

Xunpkasa
PTYTb

Puc. 40. YcraHoBka JlaByadbe 4519 U3YyHEHUA
cocTaBa BO3ayxa

Yrnekucnbii
ra3 0,03 %

Kucnopog 21 %

Opyrve
rassl 0,97 %

3 A30T 78 % 7

Puc. 41. CoctaB atmocdepHOro Bosgyxa

OneiT JlaByasse IIO3BOJIMJI HE TOJb-
KO OOHApPY’XWUTH ABA BAXKHEMIINX KOM-
IIOHEHTA BO3JyXa — a30T W KHUCJIO-
poZx, HO W HUPUOJIUBUTESHHO OIEHUTH
00'bEMHOE COZEpIKaHue KasKAoro. A30T
cocraBisier /5 or ob6béma Bo3AyXa,
nim 80 %, a Kuciopox — 1/5, W
20 %.

IeranbHOe M3ydyeHHWE COCTaBa BO3-
JyXa IIO3BOJIMJIO IIPUUTHU K BBIBOAY,
4YTO OH IIPEACTaBJsAeT €000 MHOIO-
KOMIIOHEHTHYIO CMECh, COCTOAIIYIO
W3 asoTa, KHUCJIOPOAAa, YIVIEKHCJIOrO
rasa, MHEPTHBIX ra30B, BOASHOTO IIapa

. (puc. 41).

KosnyecTBEHHO COCTaB  Tra30BOM
CMeCH BBIPAKAIOT C IIOMOIIBI0 O0BEM-
HBIX [OJIE KOMIIOHEHTa I'a3oBOH cMe-
cu (o6o3HAUAIOTCS TI'pPeUYecKoi OyKBOit

© — «bu»).

OOBLEMHOM [osieli KOMMNOHEeHTa
rasoBo CMecu Ha3blBalOT OT-
HolleHne oObEMa [aHHOro rasa
K 0bLiemy o6bEMY CMecU.

O0BEMHYIO OO0 KOMIIOHEHTa I'a3o-
BOIl cMecUu HaXOAAT IIo (opmylie

pltana) = o). yoaap
V (cmecu)
roe @(raza) — o0BEMHAsA JoJsA rasa B cMmecHu, V(rasa) — o06mém rasa (a, mi, M3),

V(cmecu) — o6wém cmecu (1, M, M3).

O6B6éMHAA HOJIS KOMIIOHEHTA Ia3oBOM CMECH IIOKa3bIBaeT, KaKyl0 4acTh o0IIero
00BbéMa cMecHu 3aHHMAaeT JaHHBIM KOMIIOHEHT. 3HaHUEe O0BEMHON MOJIM KOMIIOHEHTA

ra3soBOM CMeCH II03BOJISAET peniaTh HECJIOXHbIEe 3aladvuu.



3anaua 1. Ilpu pasgenerun 100 s BO3Ayxa HA KOMIIOHEHTHI OBLIO noJsyueHo 78 i
asora, 21 n kucnopoza, 900 mu aprosa m 30 MJI yriIeKUCJIOrO rasa.
Haiiném o0BEMHYIO JOMI0 KaKIOT0 KOMIIOHEHTA BO3AyXAa.

V(azora) _ 78x

= = = 0,78, 78 %
iplsnora) V(Bosgyxa) 100ax o &
V (xucmopoza) 21n
(& a) = = = 0,21, 21%
Pecsapaie) V(Boamyxa) 100 x e ?
o(aproma) = /(2PTOHA) _ 0.9 _ 009 o 0,0%
V(Bosgyxa) 100axa
¢(yraexuciororasa) = V{sracknciororass) = AL = 0,0003, uau 0,03 %

V(Bosnyxa) 100 n

Ecau cinoxurs paccuuTaHHbIE 00'BEMHBIE A0 KOMIIOHEHTOB BO3JayXxa:

¢(asora) + @(xucropona) + @(aprona) + @(yriexmcioro rasa) =
=78% +21% + 0,08% + 0,9% = 99,93 %,

TO HETDPYAHO JOrafaTbCsi, YTO B BO3JYXe COAEPIKATCS €IEé KaKHe-TO KOMIIOHEHTSHI,
Ha JIOJII0 KOTOPBIX mpuxogurcsa ocraBmuecs 0,07 %.
ITo usBecTHOI 06BLEMHOI HOJIE Tada B CMECH MOXKHO paccuyuTaTh ero ooBEM.

3agaua 2. Brrumcinmre 0GBbEM YIJIEKHCIOrO Tasza, KOTOPBIA MOMKHO IOJIYYUTH
u3 400 M3 Bo3myxa, eciM COmepIKaHUe B HEM yriieKucJsoro rasa cocrasaser 0,03 %.
O6bémHEaA NONA YrIeKHUcIoro rasa B BO3AYXE PACCUMTHIBAETCH IIO dopmyie

V (yraexucioro rasa)

@(yraekuciororasa) =
V(Bo3myxa)

Sanumem (HoOpMysy s HaXOMIEHUS 06BEMA YIIEKHCIIOro Tasa:
V(yraexucmoro rasa) = V(Bosgyxa) - Q(yriaeKucioro rasa)
IToacraBum B popMysy SsHAUEHHSA U DACCUMTAEM OGBEM YIVIEKHCIOrO Irasa:
V(yraekucnoro rasa) = 400 M3 . 0,0003 = 0,12 M3, wiu 120 x

CrnpasennnBo m ob6paTHOe: IO M3BECTHOH OOBEMHON [0J6 KOMIIOHEHTA TasoBOM
CMeCH MOJKHO DACCUHTATh €€ 00BHEM.

3anaua 3. Hailizure 06béM BO3ayXa, U3 KOTOPOTO GBLIO nonxydyeno 30 o aprosa.
O6béMuas nosA aproHa B BO3AyXe PACCUMTHIBAETCA IO (hOpPMyJIe

¢(aprona) = %(%

SanumeMm (GopMyJsy OIS HAXOKIAEHHUS 00BEMa BO3AyXa:
V(sosmyxa) = V(aproua) / ¢(aprona)

IToacraBuM B GOpMysy 3HAYEHWA M PACCUUTAEM OOBEM BO3ayXa:

V(Bosmyxa) = 30 a1/ 0,009 = 3330 x




3amaua 4. Uccienoarus armocdepsl Mapca mokasaniu, 4to oHa Ha 95,32 % co-
CTOUT W3 yriaeKwucioro rasa. Haiigure o6bEM MapcuaHCKOU aTMocdepsl, B Rog'opoﬁ
COZIEPYKUTCA CTOJBKO e YIVIEKUCJIOro rasa, CKOJbKO ero cogepxxurca B 500 m° zem-

HOT'O BO3AyXa.
Hdano:
¢(yraekucioro raga Mapca) = 0,9532
¢@(yrnexucioro rasa 3emaun) = 0,0003
V(Bo3ayxa 3emuu) = 500 Mo

V(armocdepsr Mapca) —?

Pemenmue:
1. Paccuntaem O06BEM YIJIEKHUCJIOTO
rasa B 500 m° BO3AyXa 3eMJIu:

V(yrnekuciaoro rasa) = V(Boszyxa) X
X @(yryieKuciaoro rasa 3eMJH) =
= 500 m3-0,0003 = 0,15 m®

2. PaccuuraeM o6éM MapcHaHCKOM aTmocdepsl, comepakamieit 0,15 M3 yrJIeKHuc-

JIOTO rasa:

V(atmocoeps: Mapca) = V(yriexkuciaoro rasa) / ¢(yriaekucyioro rasa Mapca) =
= 0,15 M3/ 0,9532 = 0,1574 m°

Orser: V(armocdeps: Mapca) = 0,1574 M.

<
E Cocrae Bo3ayxa. O6béMHaa A0ons KOMMOHEHTa rasoBoi cmecu. Popmyna
Ans e€ pacyéra. Mpumepbl pacY€TOB C UCMOJIb30OBaHUEM 3TOW HopMyIibl

- MpoBepbTe CBOM 3HAHUA

1. Noyemy HEKOPPEKTHO BbIpaXeHue «monekyna so3ayxa»?
2. Y10 HasbiBalT 06LEMHON O0fIeit KOMMOHEHTa ra3oBoi cmecu?
3. KakoB 06bEMHBIN cocTaB Bo3ayxa? Kak nameHsieTcs coctaB BO3Z4yxa B 3aKpbITOM Ka-

6uHeTe BO Bpemsi NpoBeaeHus ypoka?

4. O6bémHaa pona aproHa B Bosayxe 0,9 %. Kakoi 06bEM BO3aoyxa Heobxogum anst

nonyyexus 125 M3 aproHa?

5. Mpwu pasgeneHuun Bo3gyxa Gbi1o nonyydeHo 500 m3 azoTa. CKOMbKO IMTPOB KMUCAOPOAA
M YIMEeKUcnoro rasa 6bi10 NoAy4eHo npu 3Tom?
6. O6bEMHas O0ns MeTaHa B NpupoaHOM rase cocrtasnsieT 92 %. B kakoMm o6bEme 3Toi

A0oro rasa B I'IOJ'Iy'-IEHHOﬁ cMmecu.

rasoBoi cmecu 6yget copepxarbcsa 300 mn meTtaHa?
7. Cmewann 16 n kucnopoga v 12 n yrnekucnoro rasa. Hangute o6bEMHYIO OO0 Kax-

PUMEHUTEe CBOU SHAHWUA

BO3Aayxa.

8. BobixaeMmblii 4eN0BEKOM BO34yX COAEPXUT 0kono 78 % asoTa, 21 % kucnopoaa, 0,03 %
YrNEeKNCoro ra3a 1 BoasHoM nap. Bosayx, KOTOPbI YeNoBeK BblAbIXaeT, COAEPXUT OKOJI0
16 % kucnopopa. KonnmyecTtBo yrnekucnoro rasa B BblObIXaeMOM BO34yXe YBEN4MBaeTCs
0o 4 %, 6onblie CTaHOBUTCA U BOASHbLIX NApoB. He n3MeHsieTca Nullb KONMMYECTBO asoTa.
[MocTpoiTe KpyroBble AuarpamMmbl, NOKa3biBalOLLME COCTaB BALIXAEMOrO W BblAbIXAaeMOro

Wcnonb3ayinte RononHUTENbHYI0 HGOpMaLmno

9. Ucnonb3ya pecypcbl VIHTepHeTa, noaroToBbTe coobuieHne o6 oxpaHe aTtmocdepbi.
Ykaxute ANIeKTPOHHbIE agpeca UCMNOoJIb30BaHHbIX BaMU UCTOYHUKOB.




S 13. kuciorox

Bes kucnopona HeBO3MOXHO npoTekaHMe ABYX BaKHENLWWX NPOLECCOB. 3Ha-
YeHWe OfHOro M3 HWUX ANS YeNOBEYECKOW LMBU/IM3ALMW NOATBEPXKAaeT fereHaa
o lpometee, apyroit — ocHoBa >ku3Hu Ha 3emne. O Kakux ke npoueccax
MOET peub?

Kucnopox — camslif pacmpocTpaHEHHBIH 9JIeMEHT Ha HaIei IJIaHeTe (puc. 42).
Ha ero nomio mpuxoaurcsa mouru MOJIOBMHA MAaccel aumocgepb. — TBEPAOH 060-
Jouky 3emau. B cocraBe BOABI KHCJIOPOA M BOAOPOA 0OPasyiOT BOLHYIO 000JI0UKY
Semun — zudpocgepy. B BosmymHO# 06010uKe Bemun — ammoc@pepe Ha NOJIO KUC-
agopoxa npuxoxutrcsa 21 % eé o6béma.

IIpocrsie BemecTBa. Bel yixe sHaeTe, 4TO A KHCIOPOJAA XapaKTepHA aJIoTpOo-
nusA, T. €. 00pa3oBaHHe ABYX HPOCTHIX BEIeCTB, PABIHYAION[MXCS UHCIOM ATOMOB
B MoJieKyse: kucaopoga Oy m osoHa Oj.

C Ouonoruyeckoil pOJBI0O 030HA BHI TaKiKe yiKe [TO3HAKOMUJINCH. ITosTomy

JIUIIb OTMETHM, YTO 030H — 3(P@deKTHBHOE CPEeACTBO AJs 00e33apasKMBAHUS IIH-
THEBOI BOJIBI.
Kucmopox — ras Ges msera, 3amaxa ¥ BKyca, HEMHOTO pacTBOPUMEBIA B BOJeE,

HECKOJIbKO TdAXKeJiee BO3AyXa.

Iloxyuenue kmcropona. B NpoMBINIIEHHOCTH KHCIOPOJ IOIYYAIOT dparxyuorHoil
nepezonkoi (MIU peKmu@uKkayueil) MUJAKOTO BO3AYXa B CIIELMUATBHLIX arnmaparax,
Ha3bIBAEMBIX DEeKMUPUKAYUOHHbLMU KOJOHHAMU. Bolee mOAPOOGHO ¢ IPOMBIIILIEH-
HBIM METOAOM MOJIyYeHHMs KHCJIOpPOJa BhI IMO3HAKOMHUTech B 9 KJjacce.

HawuGomee yno6HBIM croco60M MOTyUYeHHS KUCIOPOAA B 1a60pPaTOPHBIX YCIOBUAX
ABJIAETCSA PAa3JIOJKeHWe MepMaHraHaTa KaJIusd NPU HArpPeBaHUN:

t
2KMnO4 = Ky;MnOy + MnOg + 05T

Puc. 42. B cBfI3aHHOM BMAE KUCMIOPOA, BXOAMT B COCTaB NUTOCHEPHI U rnapocoepsbl,
a B cBOGOAHOM — B cocTae atMocdepb!




Puc. 43. MonyyeHne kucnopopa u cobupaHue Puc. 44. MNonyyeHune kucnopona

ero MeToAoM BbITECHEHUS BO3ayXa pasnoxeHnem nepokcupga BoLopoaa
1 obHapyXeHUe C MOMOLLbLIO TNetoLen
JYHUHKU

KucIopos MOMHO coGMpaTh METOJOM BBITECHEHMs BoaAayxa (puc. 43) mwiu MeTo-
moM BeITecHeHUs Bogbl. (ITouemy?)

PacrnosHaoT KHUCJIOPOJ € IOMOINbIO TJEHoUmeil JyYMHKM, KOTOpas B HEM sIPKO
3aropaeTcs.

IIpyruM JaGopaTOPHBIM CIIOCOG0M IIOJYUYEHUs KUCIOpPOJa CIYXKHT pasjoeHue
nepokcuga Bogopoga HyOp ¢ momomipio KarajmsaTopa — OKCHAA mapraua(IVv)

MnOy (puc. 44):
Mn02

2H,09 = 2Hy0 + 0,7

XuMuueckue cBoiicTBa Kuciopoaa. 1. Kucaopod esaumodeiicmeyem co 6cemu me-
maanamu, Kpome 300ma U niamuHs.. Hanpumep, MaraueBas JeHTa MOPUT Ha BO3-
IyXe OCJEeNUTENbHO APKUM IameHeM (puc. 45). Ilpu
9TOM O0Opa3yeTcs OKCHJ MarHusd:

2Mg + O, = 2MgO

PackaJyIéHHBIN IIOPOLIOK ’Kejge3a Cropaer B KHC-
Jopofie, pasOpbI3ruBasg  CBEeTAIIUECA  3BE3JOYKH
(puc. 46). IIpoayKT peaknum — JKeJie3Has OKaJIMHA
Fe304:

3Fe + 202 = Fe304

2. KRucnopod e3zaumodeiicmeyem noumu co 6cemu

Hememaaaamu, HaIpuMmep, cepa, docdhop u yroib

(yriepox) cropaioT Ha BO3JyXe HJIM B KHCJIOPOJE
¢ 06pa3oBaHMEM COOTBETCTBYIOIIUX OKCHU/IOB:

4P + 502 = 2P205
S + 0y = SO,T
C + 0y = CO,T

Puc. 45. lopeHne marHmeson
NEHTHI



3. Kucaopod cnocoben e3aumooeii-
cmeosambv CO CJLONCHLLMU 6eu,ecmeamu.
Tax, TPUPOAHBIN ras, COCTOAIIWH IJaB-
HBIM o0OpasoM M3 MeTaHa, ABJAETCA 3(h-
(eKTUBHBIM TOILJIIMBOM:

CH, + 20, = CO,T + 2H,0

IIpumenenue Kuciaopoga. OTBeuas Ha
chopMyJIMPOBAHHBEIN B Haudase maparpada
BOIIPOC, HA30BEM [Ba BaXHEWIIHUX MPO-
mecca C ydyacTHeM KUCJIOpOAa — TOpeHue
U AbIXaHUE.

CnocoGHOCTh KHCJIOPOAA HOANEePMKU-

BATHb TOpPEHMe JEXHT B OCHOBe IpuMeHe- Puc. 46. fopeHune xenesa B KMCNOPOAe
HUA BCeX BHJOB ToIIuBa. He MeHee BaiK-
HBI IIpoIlecchl MejJeHHOro (OecliaMeHHOTO) OKHCIEHUS DasJMYHBIX BEIecTB. Tax,
[IPY OKUCJIEHHHU NUINY B HAIleM OpPraHuU3Me BBIJeJIAeTCd dHeprusd, 3a CUéT KOTOpOit
OpraHM3M JKMBET M MOAJEP/KUBAET HY)KHYIO TeMmmepaTypy. IIpu ABIXaHMU KHCJIOPOX
[OCTyIaeT B JIETKHE 4UeJOBeKa, COeAMHSETCA C IeMOTJIOOMHOM M IePeHOCUTCH II0-
TOKOM KPOBHM B KaXKAYI0 KJIETKY. 3/eCh IIPOMCXOAUT OOMEH MOJIEKYJbl KUCJIOPOoAa
B TeMOTrJI00MHe HAa MOJIEKYJY YIJIEKMCIOro rasa, KOTOPBIH, OyAyYu TOKCHYHBIM IPO-
AYKTOM KU3HENEeATeIbHOCTH, YAAIsAeTCa U3 KIeTKH.
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4Fe0 + 02 = 2Fe203

Ocapfo4Hble Nopoabl

CaCOs3

Puc. 47. KpyroBopoT kucnopoga B npupone

S A —




PacTeHUsSIM TOKe HEOOXOAMM KMCJI0Opoh. B TeueHme CyTOK HMIET IIPOIlECC IIOTJIO-
IeHUA KUCJIOPOJA PACTEHUSMHU — JbIXaHMe, a Ha CBEeTYy IPOTEKAaeT IPOTHBOIIOJIOK-
HBI eMy mporecc — (orocurTes. VI3 Kypca 6HOJOTUU BBl 3HAETE, YTO XUMUYECKYIO
cyTh (DOTOCHHTE3a MOYKHO BBIPA3HUTH CXEeMOM

CBeT
6COy + 6H,0 = CgH;204 + 602T
VMeHHO 3a cuéT (poTocuHTe3a B aTrmMocdepe Hallleil IJIaHETHI MOABUJCA U IOAAeP-
JKMBAETCA HA IOCTOSHHOM YPOBHE »KMBHUTEIbHBIN Kuciaopox. IIpuuém 80 % xwucio-
poja ImOCTAaBIAIOT B aTMocdepy oburaresn BoJoéMoB — muaHobaxrepuu. Kucmopox
coBepmiaeT GeCKOHEeUHBIH KDPYroBOPOT Ha Hamlell miaaHere (puc. 47).
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Puc. 48. MNpumeHeHne kucnopoga: 1 — B KOCMOHAaBTUKE; 2 — B MeAVULVHE;
3 — B KMCNOPOOHO-ALETUNEHOBOW CBapke; 4 — B MeTannypruu;
5 — B KayecTBe OKUcCnuTens Tornmea; 6 — B annaparax U3onnpoBaHHOMO AblXaHus




Kucioposy ucmonssyiorT B MeTalIypruu, XHUMHYECKOIl
IPOMBIILIEHHOCTH, AJISA T'a30BOM CBADKM M PE3KH MeTaJl-
JIOB, B KayeCTBe OKHCJUTESI PAKeTHOIO TOILIWBA KOCMHU-
geckux kopadOieit. OH HeoOXOAMM AJA KU3HeobeCIIeUeHU S
Ha IIOABOJHBIX JIOJKAX, OPOUTANBHBEIX CTAHIUAX U B aBU-
AIVOHHOM TeXHUKe.

B meaunmuue KuCIOpOL HpUMEHSOT AJMA obOecIedeHUS
ABIXaHUA GOJIBHOrO, JIEUEHUsS 0KOroB. HeKoTopsie obiacTu

' IPUMEHeHWs KHUCJIOPOJa IpPeACTABIEHBl Ha PHUCYHKe 48.
I XpaHeHHs ¥ IIE€PEBO3KM KHCJIODPOJ 3aKauHBaIOT
B CTajJbHBIe O0ajIOHBI TroJyGOro IBeTa IIOf JaBJIeHHUEM
- 150 arm. Kugkuit Kucaopos XpaHAT B TepMocax 0COGOM
KOHCTPpYKIUN — cocydax dvioapa (puc. 49).
Ha crnexgyromem ypoke BBl CaMOCTOATENbHO IIpojesae-

Te XUMUYECKHUN SKCIEPUMEHT II0 IIOJIYYEHUIO, COOMPaHUIO

¥ pacno3HaBaHUIO KUCJIOpPOZA. Puc. 49. Cocyn [bloapa

.

Kucnopon. Oson. MonyyeHnue kucnopopa. CobupaHume u pacnosHaBaHue
Kucnopopa. XmMuyeckue CBOMCTBa KUCJ/IOPOAa: B3aMMOAEWCTBUE C Me-
Tannamu, HemeTasslaMyM U CIIOXHbIMU BeuwiecTBamu. NMpumMmeHeHne kucno-
poaa. KpyroeopoTt kucnopoga B npupoae

i

lNMpoBepbTe cBOM 3HAHUSA

1. Hasosute annotponHbie MoauduKaLmMm KUCIOPOAa U CPaBHUTE WX CBOICTBA.

2. Kakoe 3HauyeHwe B MpuUpoAe MMeeT O30H U rAe OH NMpUMeHsieTcs?

3. 3anuwunTe ypaBHEHVsI peakuuii nosyseHus kucnopona B nabopatopuu. Kakum obpa-
30M MOXHO: a) cobpaTb Kucnopof B cocyd; 6) AokasaTb Hanuume kucnopoga B cocyne?
4. Kak K1MCnopog, nony4aioT B MPOMbILLIEHHOCTU?

5. HasoBuTte 06nactvu npuMeHeHus Kucnopoga.

lMpuMmeHnTe CBOU 3HAHUSA

6. 3anuwuTte ypaBHEHUSI peakumuii, CXembl KOTOPbIX:

a) SOy + ... » SO3 B) NaNO3 — NaNO, + ...

6) Li,S + ... — SO, + Li,O r) CoHs + Op —... + ...

7. VicTopuyecku 0aHUM 13 camblX NEpBbIX CMOCOGOB MosyYeHus kucnopoaa bbina peak-
umnsi pasnoxexuss okcrga prytu(ll). 3anuwmte ypasHeHve aToi peakumu. K kakomy Tuny
peakuuii no TennoBomy 3p@ekTy oHa OTHOCUTCA?

¥

Ucnonb3yinte pononHutenbHyo nHdopmaumio

8. MoparotoBbTe coOGLUEHME MO OAHOM M3 Tem: a) «[POUCXOXAEHUE U U3MEHEHWE CO-
CcTaBa 3eMHOW atmocdepsbl»; 6) «/13 UCTOPUM OTKPLITUS KUCNOPOAa»; B) «3HaYeHUe Kuc-
n0poaa B XU3HW».

9. MpucyTcTBre Kucnopoda B atmMocdepe 3emnu Oenaet eé NPUrogHon OJis XU3HW.
OpHako M3BECTHO M HeraTMBHOE BAMsiHME Kucnopoga. lMpueeaute npuMepbl OTpULA-
TEJIbHbIX ABJIEHWUN, CBA3AHHbLIX C HAIMYMEM KUcnopoaa B Bosayxe. MpeanoxuTte mMeTonb!
60pbObl C ATUMU ABNEHUSMMU.

B




IIpakTnyeckas paGora 4

INOJNYYEHUE, COBUPAHUE M PACIIO3HABAHUE
KUCJIOPOJIA

Bapuanr 1

1. Pa6ory Haunute co c6opKu npubopa AJsi HOJYYeHHUS TazoB U IIPOBEPKHU €ro
PepMeTHIHOCTH. [IJIsi 9TOro MCHmOAB3yiiTe MOATOTOBIEHHYIO y4uuTeneM IpobupKy-pe-
aKTOp C IepMaHraHaToMm Kauus. IlosoxuTe B Heé HeGONBINOH BATHBIM TAMIOH KAk
MOXKHO GJIMKe K OTBEPCTHIO, UTOOHI IIBLIEBHAHOE TBED/I0€ BEIIIECTBO Yepe3 I'asooT-
BOAHYIO TPYOKY He IONIAaJ0 B COCYA-IPUEMHUK IJIs KHCcJJIopoaa.

CobpaHHBI TpPH6GOP HmOMECTHTE B JIaZIOHDb, & KOHeI| Ia300TBOMHON TPYyOKH omy-
crure B Bopy. Corpeiite mpobupKy JIamZ0HBIO.

ITossnenue nyswipvroe 603dyxa yrxasvieaem na zepmemuinocmy npubopa.

2. 3axpenure NPOGUPKY-PEAKTOD C BEI[eCTBOM B J1a00PATOPHOM ILITATHBE, pe-
TYyJUPYs €€ IOJOXKEeHHe TaK, Y4ToObl KOHEI radooTBOLHON TPYOKM NOXOAMJI JO NHA
coCyAa-NIPUEMHHUKA s KUCJIOPOAA.

3. 3axXruTe COMPTOBKY, nporpeiiTe NPOOUPKY-PeaKTOp, PABHOMEPHO nepemelas
CIIMPTOBKY IIO BCeli e€ muimHe. 3aTeM YyCTAHOBUTE CIMPTOBKY MOA Ty YacTb mpPOOHUp-
KU, Tle HaXOAWUTCSA IIePMAaHTaHAT KaJIus.

Harpeiitre npo6upky-peaxTop, cobupas BBIJENAIOMIUNACA KHCIOPOJ BbITECHEHHEM
Bosayxa u3 cocyza. Ilouemy Kuciaopon cobuparoT mMeHHO Tax?

4. IIpUroToBbTE TIEIOIIYIO ayauHKy. IIpoBepbTe Hasnmume Kuciaopoza B cocyne.
st 3TOTO TIEIOLIYI0 NYYHHKY omycTuTe B cocyxn. Uro mabirogmaere?

5. ITo OKOHUAHHUH OIBITA IIOTACHTe CIIIPTOBKY M O()OPMHUTE OTYET IO CJAEAYIOIeit

dopwme:

Yro penan(a) Yto Habniopan(a) (caenaiite BbiBogbl M ypaBHeHUs peakuuit
PUCYHOK, ecnu Heobxomumo)

Hcnonbayiite aTy GopMy U mpuU BHITOJHEHHH Apyrux pa6or.

Bapuanr 2

1. Pabory Haunure co c6opxu npubopa sl MOJTYyYeHUsS rasoB H IPOBEPKHU ero
TepMETUIHOCTH. [[i1 9TOr0 COGpaHHEI! TIPHGOD HmOMecTHTe B JIaJIoHb, a KOHeI] raso-
OTBOJHO! TPYOKM OImyCTUTEe B BOAY. CorpeiiTe npOGUPKY JIamOHBIO.

ITossnenue nysvipvros 6030yxa YyKrasvieaem Ha zepmemuunocmb npubopa.

2. BeibTe ImPOGKY C rasooTBOHOMN TpyOKO#, HaleliTe B NPOGUPKY 3—4 My am-
TEYHOro IpenapaTa IEePeKHCH BOAOPOAA, A00aBbTe HeGOJIBIIOE KOJIHYECTBO oKcHaa
maprasna(lV) (ma xonumke mmaress). Bricrpo saxpoiite IPOOGUPKY-PeaKTop Ipo6-
KO M KOHEI| ra300TBOLHOMN TPYOKK OIIyCTHUTE B cocyn-npuéMHUK. Yro HabmogaeTe?

3. Cobepure BBImedAIOmHIiCH KHCJIODOZA BBITECHEHHEM BO3Ayxa u3 cocyza. Ilo-
4eMy KHCJIOPOJ COOMPAaT MMEeHHO Tak?

4. TIpUroToBbTE TJIEIOIIYIO JIYYUHKY.

IlposeprTe Hammuwe Kuciaoposa B cocyze. Jlisi 3TOro TICIOIIYI0 JYYHHKY oIry-
crure B cocyxn. Uro mabaromaere?

Kaxyro poas B skcmepumente urpaetr okcuj maprauma(IV)?

ITo 3aBepmenun paGorsr oopMuUTE OTUYET.




§ 14. okcuapbl

MpoaHanuaupyiiTe Ha3saHWe naparpada u nonpobyiTe Aatb onpefpeneH1e Knac-
Cy OKCMAOB.

Okcuagbl — 9TO CNIOXHbIE BeLwlecTsa, CocToAwme 13 AByX XMMUYECKUX 3NIEMEH-
TOB, OOAVH U3 KOTOPbIX — KWUC0POA,.

HasBanuda oxkcHIOB 06pa3y10'rca B COOTBETCTBUU C YK€ M3BECTHBIMM BaM IIpaBH-
JaMu: g

Ha3BaHUe dJIEMEeHTa PUMCKOM 11u(hpOoii BAJIE€HTHOCTS,

OKCHUZ +
B POUTEIHHOM Iaferxe ecJIF OHA IIepeMeHHa st

Hanpumep, K0 — oxcup xanua, MgO — oxcupg maruus, AlsOz3 — oxcuj aio-
munus, CugO — oxcuy menu(l), CuO — oxcun menu(Il), FeO — oxcup sxenesa(Il),
Fe,03 — oxcup sxenesa(Ill).

OKcuabl 06pasyioT IMPAKTUUECKM BCe XUMUYECKHe DIEMEHTHI MePUOAUYECKON CH-
ecremsl [I. 1. MenzneneeBa, kpome (propa u 61aropogHbIX TasoB.

TlosHakoMuMes ¢ HamboJiee PACIPOCTPAHEHHBIMYA U BAKHBIMHU OKCHAAMH KHBOU
¥ HEXXWBO! IIPUPOABI.

Boma Hy0. Boxa Ha 3emile BCTpedaeTcss BO BCeX TPEX arperaTHbIX COCTOAHMAX:
MHUAKAd BOJA, BOAAHON map, JET.

Ona o6bequHEHA B BOZHYIO 000J04Ky miaHeTsl (rugpocdepy): 0,014 % — mo-
BEPXHOCTHBIE BOABI Cymu (036pa, PEKU, MCKYCCTBEHHBIE BOAOEMEI, 060JI0Ta), OKOJO
2% — JeIHUKM U IIOCTOSHHBLIE CHera, OKOJI0o 2 % — IOoA3eMHBIe BOJBI U CBBIIIE
94 % — Boma mopeit u oxeaHoB (puc. 50).

B mameil cTpaHe HaXOZUTCS YHUKAJIbHOe 03epo Baiikasn, B KOTOpPOM cOCpeLOTO-
sHA TATAS YACTh MUPOBBIX 3allacOB »KUKOM IpecHOi Boxel (pmc. 51).

JIbIoM M cHeroM IOKpHITA IATAd YacTh CyInu: ApPKTHUKa, AHTapKTHKa, I'peHnaH-
audA, ropHble JeaHuKHU (puc. 52).
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Puc. 51. O3epo barikan

. 50. N. K. AinBasoBckuin. «[leBaTbin Basn»



Puc. 52. JlegHuk Mepputo-MopeHo

B ApreHtuHe

Ho conénasi Boga HenmpurogHa s IIN-
Ths, MO3TOMY Ae(MUIUT IPECHOM IMUTHEBOM
BOABI CErofHs CTAHOBUTCSA TJIO0AJIBHONI
npobseMoil uesioBeUecTBa.

Ha Boay mpuxoguTcs G0JbIIas 4YacTb
Macchl KWBBIX OpPraHM3MOB. Boga ompe-
menseT 00bEM M YIPYTOCTh KJIETOK, Ipex-
OXpaHAeT UX OT Pe3KuX KoJyieOaHUU TeM-
meparyp, AOCTABJISIeT B KJIETKY HE00XOomau-
MBIE€ VI JKU3HENeATEeJbHOCTH BeIecTBa
U ynaisieT TPOAYKTHI pacrmaza. Bce Ouo-
XUMUYECKHe PeaKIU B KUBBIX OPraHU3-
Max IPOTEKalOT B BOAHBIX DACTBOPaAX WJIH
C y4JacTueM BOABI KaK peareHTa.
BarkHyI0 ponb BOZA WrpaeT B IIPO-

MBINIJIEHHOCTHA, CEJIbCKOM XO3SMCTBE W IIOBCEJHEBHOW KUBHU dejoBeKa (puc. 53).
Oxcup yraepoma(IV) COg, unu yriekucablii ras. 9TOT ras He HUMeeT IIBeTa, 3a-
maxa W BKyca, HEMHOI'O PAacTBOPMM B BOJe, TsjKejiee Bo3jayxa moutu B 1,5 pasa.
ITosToMy ero co6mparT CIOCOOOM BBITECHEHHS BO3AyXa. YIJVIEKHCJIBIA ras He IOJ-
IePIKUBaeT IbIXaHUS, a IOTOMY JKHJIbIe IIOMeI[eHus HeoOXOAUMO IIePHOAUYECKH
nmpoBeTpuBaTh. Tak)Kke 3TOT ra3 He IOJJEPIKUBAET IOPeHUs (a ABIAETCA IPOAYKTOM
peaKnuu TOPeHUs OPraHUYeCKMX BeINeCTB), II09TOMY HCIOJBL3YeTCH AJS TYIIeHUS
noxapoB (puc. 54).

Cnue  YmbiBaHne Crupka MbITbE Monue Mpuroto- [lpuroto-
BOAbI nocyabl  oropoga BNiEHNE BNIEHNE
\B Tyanere nuLm HanuTKOB

Puc. 53. MpumepHoe cyTo4Hoe noTpebneHne Boabl Ha ObITOBbIE HYXOb




B mocienHue AecATUIETHs BCE Gosiblre M GosbIe
VIJIEKUCJIOTO rasa IOCTyIaeT B aTMochepy IPHU COKU-
raHUM MCKOIIAeMOI'0 TOIJIMBA. OTO BEJET K YCHJIEHUIO
mapHUKOBOro 3ddexTa, II03TOMY pasBUTHIE CTPAHBL
Ja)ke BBOJAT OIPAHUUYEHUS HA BBIOPOC YIVIEKHCJIOTO
rasa B armochepy. YIVIEKUCIbIi ras armocdepsr Oec-
NPEeNATCTBEHHO IIPOIYCKAaeT COJIHEYHbIEe Jy4YH, OHHU
HArpeBalOT MTOBEPXHOCTb 3eMJIH, a O0paTHOMY H3JIY-
YeHWIO TeIJIOTHI B KOCMHYECKOe IIPOCTPAHCTBO yIJie-
KHUCJIBIH Tra3 NPenATCTBYeT, UTO YCHUJIMBAET TIJI00ahb-
HOe IIOTeIJIeHe.

Oxcupn KajdpluA, UIu Heraménas ussectb CaO,
mnpejcraBiasier cofoil Oesioe TYromIaBKOe BeIeCTBO.
TpusnanbHoe (T. €. NCTOPUYECKM CJIOKMBIIEecs) Ha-
3BaHME HTOT OKCHJ HOJYyUYHJ IIOTOMY, YTO OYPHO B3a-

MMOZefiCTBYeT ¢ BOAOH C BbIZEJEHHEM OOJIBIIOr0o KO-

JAWYecTBa TEIJIOTHI — TracuTcsi Bomou. B pesyibrarte
aTOM peakIuMM — TamleHus us3BecTH — obpasyercss Puc. 54. YrnekucnoTHbii
TUPOKCH KAaJbIUs, KOTOPBI HMMeeT TPUBUAJIBHOE OrHEeTyLINTENb
Ha3BaHNe «TalIéHas MU3BECTb»: .

CaO + H50 = Ca(OH)y

M Ta u apyras W3BeCTh NMPUMEHAETCH KaK CTPOMTENbHBIA BAMKYIIUA MaTepual.

Bbr y2Ke 3HaeTe, UTO OKCHJ KaJblUA IMOJIYYaIOT 00KUTOM WM3BECTHAKA:

t
CaCO3 = CaO + CO,T

IIpo3pauHEIii PacTBOP raméHol usBecTH (M3BECTKOBas BOJA) MCIOJNb3YeTCA MJIA
pPACIIO3HABAHUS YTJIEKKCJIOTO Tasa.
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Haneiite B npoBupky 2—3 MA M3BECTKOBOWM BOAbl M MpONyckaite Yepes Heé Bblabixa-
eMblii BO34yX C MOMOLLBLIO CTEKNSHHOM TPYOOUKM MAM CONOMUHKM AJ1s HAanuTKoB. YTO
Habnopaete? 3anuinte COOTBETCTBYIOLLEE ypaBHEHVE peakuuu.

r

b
Oxkcuabl. HasBanusa okcmpos. Bopga. Yrnekucnbii ras. lawéHas v Hera-

wéHasa U3BecCTb

MposepbTe CBOU 3HAHUA

1. Kakve BellecTBa HasblBaloT okcuaamu? M3 npueengHHOro nepeyHs Gpopmys BelecTs
BbINULWIMTE DOPMYSbl OKCUAOB METAIOB U OKCUAOB HEMETAIOB U AaiiTe UM Ha3BaHUS:
Na20, H2S, K2304, Pb02, Zn0O, LiOH, 802, P205, 02, C|207, OSC|3.

2. PaccuuTaiiTe MaccoBble OONU aNeMeHToB B okcupax: a) SnOp; 6) AlpOg; B) Cal;
r) P,Os. Hasoeute BCEe BellecTBa.

3. Hazosute okcuabi, popmynsl kKoTopbix: ZnO, Agy0, Lip0, Clx07, Cl0, ClO,, AsyOg,
ASQOs.

TN 1 YIRS A PR RO R Y PR TR T S ey




MpumeHnTe CBOW 3HAHUG

4. OKCUL, HEKOTOPOro XMMUHEckoro anemeHta umeet dopmyny 3503, maccosas A0ns
kucnopoaa B Hém coctasnseT 63,2 %. Onpegenute aToT XUMUYECKUIA BNEMEHT.

5. B npupoge BcTpedatotcst okeup meaun(ll) (MuHepan TeHopuT) 1 okcma, mepu(l) (Mu-
Hepan kynpuT). Kakasi Macca TeHopuTa COAEPXMUT CTOJbKO X& Meau, CKONbKO 160 r ky-
nputa?

Wcnonb3ynte AONONHUTENbHYIO MHDOPMaLMIO

6. WMcnonb3ya pecypcbl MHTEpHeTa, HaiauTe BCE BO3MOXHbIe Ha3BaHWS BELUECTB,
dopmynbl KoTopbix: HpO, CO,, SiO,. Y kakoro sewectsa Gosblue Ha3BaHun? Moa-
rotoBbTe coobuieHne o6 OAHOM U3 3TUX OKCUAOB.

§ 15. Bogorona

Bopopon — cambit nérkui ras. lNpeanoxure cnocob ero cobupaHus B Co-
CYA M pacno3HaBaHWsi Ha OCHOBE aHa/iW3a Ha3BaHWA 3TOro BeluecTsa.

Bonopoax — mpoctoe BemecrBo. OH He MMeeT LBeTa, 3alaxa U BKyCa, MOYTH
HepacTBOpUM B Boje. IIpy HOpMaJBHBIX YCJIOBUAX 3TO caMbIi JIETKMI U3 rasos,
¥ moTOMYy B IepBoif mosoBumHe XX B. UM 3aIOJHANY JeTaTelbHbIE allaparbl —
aupmxabau. OZHAKO HApPAAY C TAKMM IPEUMYIIECTBOM, KaK JIErKOCTh, BOAOPOA
UMeeT CYINEeCTBEHHBIHI HEIOCTATOK: OH KpaiiHe ormeomaceH. Ceituac nupuxaban,
MeTeO030H/bI, BO3AYILIHBIE INAapHl 3AMOTHAIT Gojee JOPOTMM, HO 0E30IACHBIM Ie-
JIAEM.

Bozopoa — caMblit pacIpoCTPaHEHHBINH XMMHUYECKU dJIeMeHT B KOCMOce. CoutH1IE
Goslee yeM Ha IIOJOBMHY COCTOUT U3 -BOLOPOJA, OH OOHApYsKeH B COCTaBe ILJIaHeT-
ruragToB COJIHEYHO¥ CHCTEMBEI.

B cocrase BOIbI BOZopox obpasyer rugpochepy 3eMJH, COLEPIKUTCA B BUE BOAA-
HBIX IIApOB B aTMocdepe Haledl miraHeTsl. BmecTe ¢ yrieposoM OH BXOAWUT B COCTaB
IOYTH BCEX OPraHMYECKUX BeIlleCTB.
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Co6epute npuGop ANs NOMy4eHUs ra3os, MPOBEpbTEe ero repMeTUdHOCTb. B npobupky
fnomecTute 1—2 rpaHy/bl UyHKa 1 fob6aBbTe 2 M COMSHON KUCIOThI. 3akpoiite npo-
6UpKy NPOOKOM C rasooTBOAHON TPyGkoit. YTo HabniopaeTe?

Ha KOHeL rasooTBOAHOW TPY6ku, 0BpalLEHHOM BBEPX, HafeHbTe nycTylo Mpobupky. He-
pe3 1—2 MUHYTbl MOAHUMUTE €€ U, He nepesopaynBasi, MoAHECUTe K NiaMeHn CnmpToB-
k1. YTo HabniopaeTe? YTO MOXHO ckasaTh O 4MCTOTe coBpaHHOro Bogopoaa? 3anvwure
yPaBHEHUs peakuuii.




BoopoA pacmos3HAalT IO XapaKTepHoMYy [
XJIONKY Ipu mopskurasuu (puc. 55). Ecau Bomo-
POJI OCTATOYHO UUCTHIM, XJIOTOK TJIyXOH, eClIu
BOZOPOJ, 3arpsi3HEH NPHUMeChIO BO3AyXa, pasaa-
6TCHA XJIOIOK-B3PBIB C XapPAKTEPHBIM «JIAIOII[MM»
3ByKOM. IIpOBOAUTH TaKOW SKCIEPUMEHT MOJK-
HO TOJBLKO C HEOOJBIIMM O00BEMOM BOJOPOAA.
CMech BOZOPOAA C KHUCIOPOAOM B COOTHOIIEHWN
2:1 mau ¢ BOSAYXOM B COOTHOIIEHHM 2 :5 IpHU
B3pbiBe 00JaJaeT OTPOMHOM paspyIIHUTENbHON
CHJION, TI09TOMY HA3BIBAETCS «TIPEMydYMil ras».

XuMuueckue cpoiicTBa Bomopoma. 1. Bsau-
Mmodeiicmaue 60dopoda ¢ KucaiopoOOM COIPOBO-
JKIaeTcs BbiZieleHreM OOJIBIIOro KOJHMYEeCTBA
TEIIOTHI, a 3HAUUT, BOZLOPOJ MOXKET HCIIOJIB30-
BaThCA B KadyecTBe TOILIMBA:

Puc. 55. MNposepka Bogopoaa
Ha 4YUCTOTY

2H2 + 02 = 2H20

’

Peaknusa ropeHus JIEXKUT B OCHOBE BOJOPOX-
HOIl pe3KM M cBapKM MeTasaoB (puc. 56).

2. Bodopod eésaumodeiicmeyem ¢ Hememal-
Jamu, HaIpuMep C cepoii, obpasys ATOBUTHIN
ras c samaxoM TYXJBIX fHUI] — CEPOBOAOPOA:

t
Hy, + S = HZST Puc. 56. MNMnamsa rasoBoi ropesikv

3. Bodopod cnocober 60CcCMaHABAUBAMb Me-
maaavl u3 ux okcudos, HaIpUMeED:

t
Hy + CuO = Cu + Hy0

IpumMeHenne BOXOpoAa. Bojgopon — BaxKHeiillee XMMHUYECKOe BEINECTBO, HMe-
jomee 6oabIIoe HpakTudeckoe 3HaueHue. OH d(QQOEKTUBHOE paKeTHOe TOIIHNEO,
a B IepCIIeKTHBE M aBTOMOOMIbHOEe. BOAOPOA MPUMEHSAIOT JJIA IOJTydeHnsd COJISTHOM
KHUCJIOThI, AMMMAaKa, Ia3oBOil PeSKM M CBADKU METaJIOB, AJA MOJYYeHHA HHUCTBIX

MeTaJlJIOB.

Bopopop B npupoae. Pusnyeckue ceoiicTea. lMony4yeHue, cobupaHue
M pacnosHaBaHue Bopopopa. Xumuuyeckue CBOWCTBA U NpUMeHeHue BO-

nopoaa

J TryeeE

lMpoBepbTe CBOU 3HAHUA

1. Kakumu $U3NHECKMMU CBONCTBaMW XapakTepuayertcs Bopopon? Kak ero cobupaiot?
MoyeMy BOAOPOAOM OMacHO 3anonHsATb BO3AYLWHbIE APkl 1 anpuxabnun?

2. CpaBHWTe nosy4eHue, cobvpaHue v pacnosHasaHve kucnopoaa u BOAOPOAA.

3. OxapakTepuayiite NpUMEHeHne Bofopoaa Ha OCHOBE ero CBOWCTB.




MpumeHnTe cBOU 3HAHUS 2

4. 3anuwnTte ypaBHeHMs peakuuii, C NOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTL Cheayio-
LMe npespaLeHuns:

H2 == HQS = 302 —)803

5. 3anuwunTe ypaBHeHUs peakuuil, C NMOMOLLbLIO KOTOPLIX MOXHO OCYLLECTBUTL CRenyto-
LMe npeBpaLleHuns:

Cu —» CuS —» CuO - Cu
\ 5,

WUcnonb3yinte nononHurensHyio nHpopmaumio

6. MNMocmoTpute BMAeOo3anuch B3pbiBa rpeMyyero rasa: http://school-collection.edu.ru —
Konnekumn — lMpenmeTtHble konnekumu. Xummns — HeopraHuyeckas xumus. Bugeoonsi-
Tol = Bopopoa. Kucnotel — Bopopos v ero cBoiictBa — 7. MNpurotoBneHne v B3pbiB
rpemMy4ein cMmecu.

Kakve mepbl NpesocTopoXHOCTU MPUHMMAIOTCS Npu NpoBeaeHun onbita? Kakve o6nactu
NPVYIMEHEHUs1 3TOW peakumn B MUPHBLIX LesX Bbl MO 6bl NPeaioxuTb?

7. MNoproToBbTe coobLueHe Mo ofHOW M3 Tem: a) «Bogopop Ha 3emne U B KOCMOCE»;
6) «Mcnonb3oBaHve Bogopoda B BO3dyxorsiasaHuu: nobeabl U Tpareamm.

w,

ITpakTnyeckas paGora 5

INOJIYYEHMUE, COBUPAHUE U PACITOBHABAHUE
BOJOPOJA

1. CoGepure mpu6op AJd [MOJyYeHUs ra3oB: NPOOUPKY IJIOTHO 3aKpoiiTe MPOGKOi
C Ta300TBOJHOM CTEKJAHHON TPYOKOI.

IIposepbTe repmernuHOCTH HPUGOpA: MOABJIEHUE ITY3LIPHKOB BO3JYXa B CTAKAHE
C BOZOH yKasbpIBaeT Ha TO, UTO HMPUOODP repMeTHUeH.

2. B mpobupky momectuTe 2—3 rpaHyJBl IUHKA.

3. B npobupky ¢ IMHKOM [00aBbTe COJSAHYIO KHCJIOTY TaK, YTOOBI OHA MOKPHLIA
IpaHyJIbl UUHKA. 3aKpOiiTe IPOOUPKY IPOOKOM CO CTEKJISIHHON Traso0TBOLHON TPYOKOIL.

4. Ilpubop 3axpenuTe B JaIKe J1aGopaTopHOro mraruBa. Ha CTeKJIAHHYIO TPYOKY
HaZeHbTe NPOOUPKY-npuéMHUK. Cobepure B HeE BHIAEIAIOMIUNACA BOZOPOL.

5. IIpoBepbTe BOAOPOJ Ha YHCTOTY. [IJf STOr0 HMCHOJBL3YiHTEe 3AMIKEHHYIO CIIHD-
TOBKY.

BHHMAHHE! I'opawas cnupmoerxa He 00aiHa Haxodumvca padom ¢ npubo-
pom 0ns noayienus 600opoda.

AKKYpaTHO CHUMHTE C T'a300TBOAHON TPYOKM NMPOOUDPKY-IPUEMHUK ¥, CIErKa Ha-
KJIOHAA €€, BHECHUTE B ILIaMsA COUPTOBKU. UrTo Habiaoomaere?

Ecin Bomopon cmeman ¢ BO3LYXOM, XJIOIOK OyZeT CO CBECTOM (<«JIAIOMUi»), ecan
BOJIOPOJi YMCTHIN, XJIONOK OymeT IIyXOi.

6. Yb6enuBImINCH, UTO BBHIAEJIAETCA UUCTHIA BOJOPOJ, IIOLOMKIHUTE €ro y KOHIIA CTe-
KJSIHHOM TpyOKu. BoZOpOZ ropuT rosy6hIM ILIaMeHeM, eCOM BTOT0 He BHUIHO, [IWH-
LEeTOM IIOJHEeCHTe IOJIOCKY Oesioii Oymaru Ha 3agHUI ILJIaH.

Ilo oxOHUYAaHUM OIBITA IOTaCUTE CIMPTOBKY.

Odopmure orTuér.




§ 16. KMCJIOTHI

CoepauHeHWs 3TOrO Knacca B MOJIHOM COOTBETCTBUM C €ro Ha3saHWem Xapakte-
PU3YIOTCA KWC/bIM BKycoM. Bcnomhute, Hanpumep, BKyC /MMOHa, obycnoB/eH-
HbI COpepXKaHWeM B HEM NMMOHHOM KucnoTbl. OfHaKo pacnosHasaTb KWCNOTbI
C MOMOLLbIO PEeLenTopoB f3blka 3anpellaloT npasuia TeXHWKH 6e30MacHOCTH.
Kak e pacnosHaloT KMCNoTbi?

Hu oguH XUMHUK He DUCKHET ONpeJeNATh NPHUHAJJIEKHOCTh BEIeCTBa K KJACCY
KMCJIOT, IPO6YS ero Ha BKyC. DTO KATeropu4ecKy 3alpentaeTcs IpaBuIaMiu TeXHIKN
6e30IIaCHOCTH, IIOTOMY UTO CpPeZy KHCJIOT HeMaJo ANOBUTBHIX COeHEeHU.

Ilnsa npeHTU(QUKAOUNA KHUCJIOT BBIIOJHUTE 1ab0paTOPHBII OIIBIT.
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B Tpy npo6upku, NOMELEHHbIE B LUTATUB, HaneiTte no 1—2 mMn CONAHON KUCNOThl 1 pac-
TBOPOB CEPHOI ¥ a30THOW KMCIOT. 3aTeM B Kaxaylo npo6upky Aob6aBbTe HECKONbKO Ka-
nenb pacteopa nakmyca. 41o Habniopaete?

B Tpu npobupky, NOMELLEHHbIE B LUTATUB, HaneiTe Nno 1—2 mMn CONSAHOM KUCNOTbl U pac-
TBOPOB CEPHOMN W a30THOW KMUCNOT. 3areM B Kaxayio U3 nNpoBupok [obaBbTe HECKOJIbKO
Kanenb pacTeopa MetunopaHxa. 4To Habnopaete?

M pacTBOp JaKMyca, M DACTBOD METHJIODAHXa W3MEHSIOT IBET B DAaCTBO-

pax KHCIOT, MOITOMY JAKMyC U METHJIODAHK HA3bIBAIOT HHIMKATOPAMM (ot uar.
. indicator — yKasarelb).

BMecTo pacTBOPOB WHAMKATOPOB JJIA OOHAPYKEHMS KMCJIOT HacToO MCIIOJIb3YIOT
Gymary, IPOIMUTAHHYIO XMMHUYECKHMM DeaKTHBAMH, — HHIHKATOPHYIO oymary.

TI03HAKOMHUMCS C COCTABOM KHCJIOT W Ha3BaHUAMU HEKOTOPBIX npeacTaBUTE el
3TOr0 KJjacca CJIO0XKHBIX BeIlleCTB:

HCl] — congHad, WJIK XJOPOBOAOPOAHAS, KHCJOTA;

HyS — cepoBojopoAHad KHCJIOTA;

H,SO3 — cepHHCTasi KUCJIOTA;

H,SO4 — cepHas KHCIOTA;

HNO, — asoTucras KHCJOTa;
HNOj3 — asoTHas KHUCJIOTA;
Hy,CO3 — yrosbHasi KHCJIOTA;

H,Si03 — KpeMHHeBasg KHCJIOTa;

H3PO, — docdopHas KHUCIOTA.
HeTpyAHO 3aMEeTHTh, YTO B COCTaB KHCJIOT 006513aTeIbHO BXOAAT aTOMBI BO-

mgopozga. OcTaBmoiasgcsd dYacTh MOJIEKYJ KHCJIOT TaK H Has3bIBaeTCA: KHCJIOTHBIN
OCTaATOK.

Kucnotbl — 3TO CJIOXHbIE BELECTBA, COCTOSLME U3 aroMoB BOAOpOJa U KUC-
JIOTHOrO OcCTaTKa.




Bozopon, Kak HM3BECTHO, OJHOBAJICHTHBIA djeMeHT. C KHCIOTHBIMUA OCTATKAMMI
Y Pa3HBIX KHCJIOT COEAWHEHO DasHOe YHCJIO aTOMOB BOZOPOJA: y COJISAHOM KHCJIIO-
Thl — OAWH, ¥ CEPHON KHCJIOTHI — JBa, a y (pochopHOil Kucaorel — Tpu. Kucior-
HBIE OCTATKM 9TUX KHUCJIOT OYAYT COOTBETCTBEHHO OIHO-, ABYX- U TPEXBAJEHTHBI:

I 1 1
HCl, amanormuno u HNOsz, HNO,

II II II 1 II
Hy SOy, amamormuyno u Hy S, HySO3, HyCO3, HySiOg

IIT
H;PO,

Bce kmca0oTHI, KpOMe KPEeMHHEBOI, PACTBOPUMEBI B Boze. Bbl Mokere yOeaUTHCS
B 9TOM, ecju oOpaTuTech K TaGauue PacTBOPMMOCTH KHCJIOT, COJIeil U OCHOBAHMM
B BOJe — CIIPABOYHOM Tabauile, pasMeIéHHON Ha 000poTe OOJIOMKKH.

. MNposeawnte aHanu3 coctaBa MONEKy/N KWCIOT, (pOPMY/bl KOTOPbIX npuBeaeHb
”/ B naparpace. Ha kakue rpynnbi No YUCNY XMMHUYECKUX 3/1EMEHTOB, OOpa3yIoLLnX
BELLEeCTBa, W MO COCTaBy KWUCIOTHbIX OCTATKOB MOXHO pasfenntb KWUCIOTbI?

HerpynHo 3aMeTUTh, YTO MOJIEKYJIBI OJHUX KHCJIOT COCTOSAT U3 ABYX XUMHUUYECKUX
9JIEMEHTOB, APYrux — u3 Tpéx. CenoBaTesbHO, V IIEPBLIX KHUCJIOTHBIE OCTATKU IIPO-
CThIE, & Y BTOPBIX — CJIOYKHBIE.

ConsiHas M CepoBOAOPOJHAS KUCJIOTHI HE COLEPIsKAT B KMCJIOTHOM OCTATKE aTOMOB
KHCJIOPOJa, & IIOTOMY TaK U Ha3bIBAIOTCSA — 6ecKucsopodHble Kucaomosi. B cocrase
MOJIEKYJI APYTUX KHUCJIOT COAEPIKATCSA aTOMBI KUCJIOPOJA, IO3TOMY OHM HA3LIBAIOTCH
Kucaopodcodepicaujie KUCJLOMbL.

ITosmakomMuMca moxpobOHee ¢ ABYMS BaXKHEWINMNMU IIPEACTABUTESIMH HEOPraHU-
YECKUX KHUCJIOT.

Cepnaa kucaora (HySO4) BroepBble CepHYIO0 KHCIOTY IIOJYYUIN AIXUMUKH, Ha-
rpeBas KeJsIe3HbIN Kyrnopoc. OZHMM M3 IPOAYKTOB €ro pasjio)KeHus Oblaa GeciiBeT-

Hadg Macjaoo0pasHas KUIKOCTh — «KYIOPOCHOE MAacjo». 9TO U Gblia CPaBHUTEIHHO
yycTas cepHasi KUCJIOTa.
CepHas KuciaoTa — OJHA M3 CaMbIX CHMJIBHBIX Kucjor. OHa pearupyer ¢ 60Jb-

HIXHCTBOM METAJIJIOB, PACTBOPAET MHUHEPAJIbl, O0yIJINBaeT APeBEeCUHY, OyMary um TKa-
HU (puc. 57). Ilpu momagaHuy KHUCJIOTHI HA KOXKY BOSHHUKAIOT CHJIBLHBIE XMMHUYECKUe
OJKOTH.

CepHas KUCJI0OTA IPEKPACHO PACTBOPSIETCS B BOJAE C BhIJeJeHUEM GOJIBIION0 KO-
JAYecTBa TemaoThl. Hciy HamuBaTh BOAY B KOHIIEHTPHUPOBAHHYIO KHUCJIOTY, 3a CUET
BBIZIEJIAIONMIEHCA TEeIJIOTHl BOoJa 3aKUIIaeT M DPasdphIsTUBaeT KUIKOCTh. OTO OUYEHb
onacHo! IToaTomMy, NMpUroTaBIWBasfg PACTBOP, CEPHYN KUCAOMY MOHKOL CMPYiKoil
saueaiom 6 600y (a He HaoGopom!) npu NOCMOAHHOM NepemeuluéaHul.

CepHyI0O KHCJIOTY NPUMEHAIOT AJSA IOJYYEeHUA KpacuTesel, yaoOpeHuii, B3pBLIB-
YaThIX BEIIEeCTB, JIEKADCTBEHHBIX CPEJACTB, IJIA OYUCTKU He(DTEIPOAYKTOB, TpaBJje-
HUA MeTaJI0B. PacTBOp CEPHOM KUCJOTHI B KAYeCTBE JJIEKTPOJIUTA HCIOJIb3yeTCH
B CBHUHIIOBBIX aKKyMYJIATOPAaX.




Puc. 57. KoHueHTpupoBaHHasa cepHas
kucnota obyrnusaet caxap (a) u TkaHb (6)

Conanaa kucnora (HCl). AIXuMuKM 3aMeTHIH, YTO IPU MPOKAIMBAHUU KeJes-
HOro Kymopoca C IIOBADEHHOW COJIBIO BBIJEJIAETCA YAYIILIWUBBIA ras, KOTODHIH Ha-
SBajy XJIOpPOBOZOPOAOM. PacTBOpDHB ero B BOJe, OHM IHOJIYYUIH KHUCIOTY, KOTOPYIO
HasBaJIMU COJAHOU KMCIOTOM.

PacrBopumocTs razoo6pasHOro XJI0pOBOZOpPOAA B BOJe OrDAHMYEHHA, [IOATOMY
COJISTHON KMCJIOTHI C KOHIeHTpanueil cseime 38 % (mpu 20 °C) He 6niBaer. Kom-
HEeHTPUPOBAHHAA COJIAHASA KHUCJIOTA «IBIMHT» Ha BOBAyXe: BBIAENAIONIUNICH XJIOPO-
BOIOPOJ, IOTJIOMIAaA BOAAHBIE NAaphl, 00pasdyeT MeJbYaiilline KalleJbKU KUCJIOTHI.
CRIAHKY C KOHIIEHTPUPOBAHHON COJIAHON KMCIOTOH HY’KHO AEpoKATh ILIOTHO 3a-
EDEBITO, MHAYe NOHMKAETCA MAaccoBas AOJs XJOPOBOAOPOAA B PACTBODPE, & BhIZE-

HIOIIMEeCA IIaphbl BBI3BIBAIOT CHUJIBHYI0 KOPPO3WUIO OKPYMKAIIMUX METAIHUYECKUX
HpPeIMeTOB.
ConsiHadg KHCIOTA COAEPIKUTCA B JKEJIYJOYHOM COKe M BBINOJHSAET HECKOIbKO
KHBIX (pyHKnuii. OHa y4acTByeT B IIpOIleCCe IePeBAPUBAHUSA MUY (AKTUBUBUDPY-
T (bepMEeHTHI YKeJyJOYHOTO COKa) M HIPaeT POJIb CAHUTAPHOTO KODAOHA — yOHBaeT
Horue 60/Ie3HETBOPHBIE MUKPOOBI, KOTOPbIE IONAJAI0T B MKeJIyJ0K BMeCTe ¢ IHIIeH.
HesynouHbIH COK BBIZENAETCS y)Ke TOTZA, KOTZa Bbl HAUMHAETE IIEePEKEBBHIBATDH
mmy. I[losTomy wucnone3oBaHme JKeBATEIbHOH PESUHKM HA TOJOLHBIH IKEIYHOK
i€Hb BPEJHO: B OTCYTCTBUM IMINY BBHIZEIAIOIIAACA COJSHAS KHCJIOTA Pas3pyIIaeT
SAMBHCTYIO ODOJIOUKY JKeayIKa.

Kucnotbl, ux cocrtaB u HasBaHusa. Kucnorbl GeckucnopopHbie U KUCHO-
poaconepxawme. UHpukatopbl. Tabnuua pacteopumoctu. CepHas u co-
JNiISTHas KMCJIOTbl, UX CBOMACTBA U NMPUMEHeHue




lNMpoeepbTe CBOU 3HAHUSA

1. Kakve BeljectBa Ha3blBaIOTCH KMCNOTaMu? Ha kKakue rpynmnbl MOXHO pasgennTb 3ToT
t Kfacc BELEeCTB N0 pacTBOPUMMOCTU, COOEpXaHWio kucnopona?

2. Javite xapaktepucTuky GpocdopHO KMCNOTbI NO naaHy: a) dopmMyna; 6) Hanu4mue Kuc-
L fiopoja; B) pacTBOPUMOCTb B BOAE; ') BANEHTHOCTb KUCNOTHOIO ocTarka.

Mt

lNMpuMmeHnuTe cBOU 3HAHUS

3. CpaBHUTE COCTaB a30THOW U a30TUCTOW KUCMOT. B Kakol M3 3TUX KUCAOT MaccoBas
nons asota Bbiwe? OTBET NOATBEPAUTE pacyETamu.

4. Kakylo posnb urpaet consiHas KvicnoTa B npouecce nuwesapeHusa? MNoyemy 8Ty Kuc-
JIOTY HasblBaIOT TakXe X1opoBoaopoaHon? MNpepnoxute cnocob obpasoBaHus Ha3BaHU
6ecKMCNOPOAHBIX KUCIIOT.

Wcnonb3aynrte AonosiHUTEeNbHyI0O uHGopmaumnio

5. Kakve cBoWMCTBa CEPHOW KUCNOTbl TPeOyloT 4pe3Bbl4aiHO OCTOPOXHOrO obpalleHus
C Hen? Kakum npaBuioMm cnenyeT pykOBOACTBOBATLCS, pas3basnsas cepHyilo kucnoty? [Mo-
yemy?

6. KaKwe BellleCcTBa Ha3blBAOTCHA MHAMKatopamu? lNpurotoBbTe camopenbHbi UHAOMKA-
Top' u onpepenure, coaepXarcs M KACNOTbl B BblOPaHHbIX MPOAYKTaX MUTAHWUS.

§ 17. comm

Hanbonee ussecTHbili npeacTaButens knacca coneit — nosapeHHas conb NaCl.
E€ MoxHO paccmaTpuBaTh kak MPOAYKT 3aMeLLeHUs aToMa BOAOPOAA B CONSIHOW
KWUC/IOTe Ha MeTann — HaTpui.

B cnyyae kucnopopacopepiKalMx KUCIOT, HanpuUMep CEpHOM, C ABYXBaNeHTHbIM
KucnotHbim octatkom SO, cBsi3aHbl ABa OAHOBA/NIEHTHbIX atoMa Bogopoga. pu
06pasoBaHMM CONM OHM MOrYT 3aMmeliatbcsi ABYMS atomamu Hatpus: Na;SOy.
Kakoe onpepeneHue Bbl MOXKeTe NpeasioXuTb ANA Knacca conen?

CnoxHble BelecTsa, KOTOPblIE ABNAOTCA NPOAYKTaMU 3aMeLLeHUa aTOMOB BO4O-
poda B KMUC/IOTE Ha MeTasll, Ha3biBalOTCA COJIAMM.

Yro0b! BEIBeCTH (HOPMYyJIy COJIH, HEOOXOAMMO 3HATH BAJEHTHOCTh KAaK MeTaJlia,
TaK M KHUCJIOTHOro ocraTka. Hampumep, cocraBuM (OpMyJIy KaJbIueBOil cosu (doc-

(OpHO¥M KHUCJIOTHI:

1 CamonensbIit WHAUKATOP MOYXHO IPHUTOTOBUTEL M3 CBEKJBI, (PHOJETOBOH KamyCThl, YePHUKH,
BUITHU. BOo3bMHTE HEMHOrO ChIpbA (TOYHOE KOJUYECTBO HE MMeeT 3HAUEHUs), U3MEeJbUHUTE ero,
moyiookuTe B Kacrpioo u saneiite 200 ma Boael. Kunarure B Teuenme 2—3 muuyT. PacTsop

Imocjie OXJaKJeHUsA IPOUILTPYHTE.




1. Banumem pAAOM CHMBOJI MeTaJia u (opmMyJsy KHCJIOTHOT'O OCTATKAa:
CaPO4

2. Hajg cuMBoJIOM MeTasja M KHCJIOTHBIM OCTATKOM PUMCKUMHU Iudpamu 0603Ha-

YUM MX BaJIEHTHOCTH:
II III

CaPOy

3. Haiiném HamMeHbIlee o0Iee KpaTHOe MEXKIYy 3HAYEHUAMH BaJEHTHOCTH:

II III
CaPOy

4. PasmenuM HauMeHbIIee o0lljee KpaTHOe Ha BaJIEHTHOCTH Ka’KJOH COCTaBHOM
gacTu couu (TaKMM 00pasoM MBI OIpeAeNNM WHIEKCHI I HUX):

Ca3(PO4)2

Ecsiz B cocTaB COJIM BXOJUT HECKOJIBKO KHCJIOTHBIX OCTATKOB KHCJIOPOACOAEpPIKa-
mieif KMUCJIOTHI, MX 3alHMCHLIBAIOT B CKOOKax. YMCI0 KUCIOTHBIX OCTATKOB 00O3HAUa-
eTCs COOTBETCTBYIOIIMM HHIEKCOM, KOTODBII 3aluchIBaeTCA 3a CKOOKaMHU.

HasBaHmMe COJM COCTABJIAIOT M3 HA3BAHHUI KHCJIOTHOTO OCTATKA W METAJJIa, BXO-
IAIero B cocras coau. Hampumep, conb cepHOM KucI0Thl NagSO, HashIBAIOT «CYyJb-
dar HaTpusi», coab yroiabHOo# KuciaoTel CaCO3 — «kapboHAT KaabIuA», COJb (oc-
dopuoit kuciaorer KgPOy — «dochar xanusa» u T. A.

ITo3HAKOMMMCH C BaXKHEHMIIMMU IIPEJCTABUTEJIAMU KJacca COJIei.

Xaopux matpusi NaCl. IToBapeHHasa coJib HeoOXoguMa MJIA KU3HEJESATEIbHO-
CTH OpraHm3Ma dejioBeKa M »KUBOTHBIX. CyTouHas ImOTPeOHOCTH B3POCJIOTO HYeaoBe-
Ka B HeM cocraBiasger 10—15 r. [[iuTenbHOe COJIeBOE TOJOJaHUE MOYKeT IIPUBECTH
K rubeJn. z : 3

B MepunuHe IIMPOKO HCIOJb3yeTcsa (uamonmormueckuit pactsop — 0,9 % -Hbri
pacTBOp XJIOpHJAA HATPUA B JUCTHUJIIMPOBAHHON BoJe (Takad KOHILEHTPAIUSA COOT-
BETCTBYET COJEP KaHWIO COJIM B IJIa3Me KDOBU YeJIOBEKa).

Xjopuj HaTpUs UMeeT TPUBUAJIbHOE Ha3BaHUE «IIOBapeHHAas COJb» (CMHOHMMBI:
numesBas, CToJoBas coJyib). Hepelko Ha NUIIEBBIX YIaKOBKAaX YKa3bIBaeTCH IIPOMC-
XOoxJAeHue coiu (KaMeHHasi, MOpPCKas) Wiy No0aBKM K Hell — HojupoBaHHAadA, (TO-
pUpOBaHHAA 4 T. X.

. 58. Kopannbl

Puc. 59. N3BecTkoBas pakoBMHa MOJIIOCKA




B KyJIumHApU# COJIb MCHOJIB3YIOT HE TOJb-
KO KaK BKYCOBYIO H00aBKYy, HO M KaK KOH-
CepBaHT.
IToBapeHHas COJIb SABJISETCSA BarKHEHIIUM
CHIPBEM XWMUUYECKOM IIPOMBIIIIeHHOCTH. W3
Heé IIoJIydaloT COAY, XJIOP, XJIOPOBOZOPOZ,
TUAPOKCHUJ HATPUS, METAJJINYeCKU HaTpUMA.
KapGonar kaxsnua CaCOg. 9rto Bemie-
CTBO — OCHOBHAs YacTh M3BECTHAKA, MeJa,
mpamopa. VI3 xapOoHaTa KaJbIud B IIOJ3eM-
HBIX IHelepax o6pasyloTcd CTAJaKTUTHI U CTa-
JIarMUTHI.
Puc. 60. Ckopnyna suL, — TOT Xe BasxkHy0 posib KapOOHAT KaJbIlUs HUIDaeT
kapBoHaT Kanbuus B »xuBoit mpupoze. OH BXOZUT B COCTaB Ha-
PY?KHOI'O CKeJleTa MOPCKHUX 3BE3J[, KOPaJJIOB
(puc. 58), PAaKOBMH MOJUIIOCKOB (puc. 59), maHIupell MOPCKUX eell U CKeJIeTOB MUKPO-
opraEmaMoB. IlocTeneHHO TBEpPAbIE OCTAHKHU JKMBBIX OPTaHU3MOB OIyCKAIOTCS HA [LHO
¥ CKAIIMBAIOTCA TaM, IIPeBpalasch B 3aJIe’KU M3BeCTHAKa u Mpamopa. KapGomar
KaJbLUs — 9TO I'JIaBHASA COCTABHAA YACTh JKEMUyra W sSIMYHOM cKopiymsl (puc. 60).
B IPOMBIIIIEHHOCTH H3BECTHAK CIYYKUT CHIPHEM B IIPOMBBOJICTBE HEraIléHOM u3-
BEeCTH, IIEMEeHTa, Kapouna KajabIusd.
®ochar kamasuua Cag(POy)s. To TBEépAOE Geloe KPUCTAIINYECKOE BEIleCTBO, He-
pacTBopuMoOe B Bojie. B 3eMHO# Kope docdar Kaabnusa BXOAUT B COCTAB TAaKUX MUHEe-
pasoB, Kak (HochOpPUTHI M anaTUTHL. OTa COJIb — TIVIABHBIN MaTepuas KocTedl u 3yGos.

) @ B
Conu. ®opMynbl U HassaHus coneil. Xnopua Hatpus, kap6oHaT Kanbuus,
docdar Kanbums: HaxoXAeHue B Npupoae U NpuMeHeHue

| MposepkTe CBOU 3HAHUA

1. Kakne coeguHeHVs Ha3blBalOTCA conaMmn?

|
% T ’ .
| 2. CocraBbTe hOpMy”nbl CONeN HaTpus, KaibLvsi U anioMUHNS a30THOR, CEpHOMN 1 doc-
| dopHoit kucnoT. Mcnonb3ys Tabnuly pacTBOPUMOCTW, ONpeaenvTe, Kakne conn pactso-
i pUMbI B BOe. 2
| 3. U3 npennoxeHHOro nepeqHs Bbibepute GOPMYSbl OKCMAOB, KUMCAOT K conen: HyS,

J KoSO3, SOz, FeO, NyOg, Cug(PQOy4)o, Cuy0, P20s, H3zPO,4. [ante HaseaHus BCem Be-
| wecTBaMm.
4. OxapakTepuayiiTe pacnpoCTpaHEHHOCTbL Xxlopuaa HaTpua B npupoae. Kakvne obnactu
NPUMEHEHWS STOW CONU Bbl MOXETe Hal3BaTb?

MpumeHnTe cBON 3HaAHUA

5. Kakue npupoaHbie pasHoBMAHOCTY kapboHaTta kanbums Bbl 3HaeTe? Kakyio posb urpa-

eT 3TO COeAVHEHUE B XMBOW U HexuBoW npupope?

6. PaccuuTaiite MaccoByio A0/I0 Kafibuua B xnopuae, Hutparte u ¢ocdarte. Pacrnonoxure

3TW CONW B NOpsKe BO3pacTaHUs MaccoBoW Aonu meTtanna. Oxapaktepusyiite pacTso-
k PUMOCTb 3TUX CONEN B BOAE.




Ucnonb3ynTte AONOMHUTENbHYIO nHdopmaumnto

7. B ocHOBe Kakux fnutepatypHbiX NpOVU3BEAEHNI NeXaT CIOXEeTbl, CBA3AHHbIE C nosa-
PEeHHO conblo? Hackonbko NpaswibHO aBTOpbl ONuUcany CBOWCTBA 3TOrO coeguHeHuna?
8. Yto Takoe CosnsiHoi 6yHT? Cpenaiite cooblueHne o ConsHom GyHTe 1648 .

\ .
§ 18. KOJIMYECTBO BEILECTBA.
MOJISPHASI MACCA

MpeaMeToM W3YYeHUs XMMMW SBAAIOTCA BeliecTsa. A B KaKuMX eiMHMLax OTMe-
psTh NopuMu BeliecTsa?

V106HO OTMEpATH MOPIIMK BellecTsa B eAMHHUIAX
MAacChl — MUJIMTpaAMMax, rpaMMax, KujlorpaMmax.
MOKHO CUMTATH UHMCJIO YaCTHI, — YHCJO AaTOMOB,

. MOJIeKyJ, WOHOB — B IODPIUHU BellecTBa. Vuéuble
HAIILIA CIOCO0, KOTOPBIM IIO3BOJIAET CBA3ATH MAaccy
M YUCJIO UACTHIL, 00pas3yloIuX BeIlecTBO. Oxas3aJjoch,
gTO Macca BellecTBa B rpaMMax, YHCIeHHO paBHasd
ero OTHOCHUTEJIbHON MOJIEKYJIAPHOI Macce, BCeraa
Oymer coiepikaThb 6,02 - 1023 yacTuI 9TOrO BEIECTBA
(MOJIEKYJI, aTOMOB HJIA HMOHOB).

Hanpumep:

e B 34 T cepoBOAOPOJA COJEPHKUTCH 6,02 - 10%8
MOJIeKYJI CepoBOAOPOAA (M (HgS) = 34);
e B 64 I CepHUCTOrO rasa COIEpHUTCA 6,02 - 1078

monexya aroro rasa (M (SOg) = 64);
e B 98 I CepHOI KHUCJIOTHI COAEPIKUTCA 6,02 - 1023  Ameneo Asoraapo (1776—1856)

MOJIEKYJI C€PHOI KUCJIOTHI (M (HoS0y) = 98).
Yucao 6,02 - 1023 maspIBaroT UMCIOM ABOrajgpo B U€CTh NTAJIbAHCKOTO
Awmeneo Asorazpo. OHO XapaxTepusyer 0coOyio0 BeJIWYUHY, Ha3bIB

CTBOM BelllecTBa.

Y4EHOTO
aeMyl0 KoJHnde-

KonuyecTeBo BeljecTsa — 3TO Mopuvs BeLecTsa, conepxaiias onpeaenéx-
HOE 4YMCno YacTuy, (atomMoB, MONEKYI, MOHOB).

Yra pusuuecKad BeJUYNHA 0GosHauaeTcd JAaTUHCKOH 0

MOJIAX.

VKBOI n 1 m3MepAeTcA B

Monb — 3TO KOJIMHECTBO BellecTea, coaepxaliee 6,02 - 1023 yacTtuy, (aToMOB,

MONeKyJi, NOHOB).




CnenoBarenbHo, 4mMCIO ABOraZpo NOKA3hIBAET, CKOJBKO YACTHIL COIEePIKUTCA
B 1 Monp BemecTBa, a 3HAUWUT, UMeeT PA3MEPHOCTH 1 {Mones T Mo 1

N4 = 6,02 - 10%® moms ™!

KonnuecTBo BemecTBa MokeT OBITH Kak OoJbime 1 MOJIb, TaK U MeHbIIe. YTo0bI
PaccYuTaTh KOJIHYECTBO BEINECTBA, HYXKHO YMCJIO €r0 YaCTUI PasfelUTh HA UUCJIO
ABorazpo.

TZile n — KOJIMYeCTBO BemiecTBa (Mouib); N — uywmcso gacrui; N A — 4ucao ABoraapo
(Momfl).

IIpaBuna pycckoro sisblka AUKTYIOT, YTO IPHU MHUCHME CJIOBO «MOJb» IIOCJE UHC-
Jla He CKJIOHAETCH, a IOCJIe YMCIUTEJBbHOrO WM B TEKCTe CKJIOHserca. Hampumep,
OHUIIeTCA «2 MOJb BOABI», HO «CKOJBKO MOJEH BOABI?» MM «B OZHOM MOJIE BOJIBI».

Hanomuum, Macca BemjectBa B rpaMmax, YMCJI€HHO PABHAS OTHOCHTEJIBHOH MO-
JIEKYJIADHOM Macce, COZEPIKUT UHCJIO ABOraZipo MOJEKYJI U COOTBETCTBYET OJHOMY
Mouro BemecTBa. Tak, 18 r Boabl cooTBeTcTBYIOT 1 MOJB 3TOrO BemecTBa. A 36 T
Bogbl? Koneuno sxe, 2 mMonp Bomel. UToObI HAlTH mocjefHee YUCI0, BBl pPa3JesIiiIn
36 Ha 18, T. e. BHINOJHWJIM MAaTEMATHYECKYIO OIIEPAILAIO, COOTBETCTBYIOIYIO (op-
MyJe

m
n=—
M
B oaroit popmymre M — ¢pusuyeckas BesUUMHA, KOTOPYIO HA3HIBAIOT MOJISIDHOM

Macco¥ BeIlecTBa.
Macca ofHOrO MOJISL BeIjecTBa HA3BIBAETCH MOLAPHOU MACCOIL.

MonsipHas macca, BbipaxeHHasi B I/ MOJib, YUC/EHHO paBHa OTHOCUTENBLHOM
MOJIEKYNIAPHON Macce BeLlecTBa.

ITpn nposenenuu BeIYHCIEHMI (HAPUMED, DU DEINEHHMH 3a4adu) WHOTIA yZ00HO
OIIepHPOBATH KPATHBIMHU eUHMIAMM M3MEPEHUS KOJUIECTBA BeIlecTBa M MOJIAPHOHN
maccel. Hanpumep, 16 000 r rasa merana CHy (16 xr) coorsercryior 1000 mouib
BemecTsa, uaM 1 Kmoub. CienoBaTesNbHO, KHJIOMOJISIDHAS MAacca 3TOTO BEILECTBA
16 kr /kmoub. BBIUMCIMM KOJTHYECTBO BeIeCTBA, KOTOpOe COOTBETCTBYET MHOPIUH
MeTaHa Maccoit 4 Kr:

n(CH,) = m(CHy) 4 Kr

2 il r
MER,)  18% KMOJIb

= 0,25 Kkmous, niu 250 moss

CymiecTByIoT 1 Apyrue eJMHUILI KOJUYECTBA BELECTBA M MOJIIPDHOM MAacChI: CO-
OTBETCTBEHHO MMOJIb (MUJITUMOJB) ¥ MI' / MMOJb (MUJLIMMOJISPHAS macca). Beruuce-
JIIM KOJIMYECTBO BeIeCTBa, KOTOPOe COOTBETCTBYET HaBECKe cephbl Maccoil 96 mr:

m(S) g 96 mr
ME) - a2 M%IMOJII:

n(S) = = 3Mmous, nau 0,003 moss




3Hasg KOJMYECTBO BeIeCTBA, JIETKO PACCYMUTATH YUCJIO MOJIell BXOAAIMIUX B €ro
COCTAaB ATOMOB XHMHWYECKUX ajeMeHTOB. Hampumep, B 3 Moub cepoBogopoja HoS
cozep:xuTCA 6 MOJIb aTOMOB BOJOPOJA M 3 MOJIb ATOMOB CepBHI:

n(H) = 2n(H,S) = 2 + 3 moap = 6 moub
n(S) = n(HyS) = 1+ 3 mone = 3 Moab

Heo6x0quMO HAYYMUTHCS pellaTh W oOpaTHyIO 3ajzady. [lis Toro 4uToObI ompeje-
JINTH, KAKOe KOoJMUecTBO BemecTBa amMmuaxa NHg comep:xut 15 MoJb aTOMOB BOJO-
pojia, HYsKHO BBINOJHHUTH TaKHe BHIUMCJIEHU:

n(NHg) = %n(H) = % - 15 moap = 5 MOJIb

Takum 06pasoM, K HHGOPMAIUU, KOTOPYIO HECET XuMudeckas (popmyia, goba-
BUM ciefyiomee: (opMyJa MOKa3blBaeT KOJIUYECTBO BelllecTBa, PaBHOe 1 MOJb.

Yucno Asoragpo. Konuuectso BewectBa. MonsipHas macca. Monb.
Kunomons. Munnumons

Mposepbsre CBOWU 3HAHWUA

1. YTO Ha3bLIBAIOT KOMMYECTBOM BellecTBa? B kakuMx eguHuuax namepsetcs ata ¢uau-
yeckas BenuuunHa?

2. Yto npeacrasnseT coboit yncno Asoragpo? Kak B3anMOCBSi3aHbl KOAU4ECTBO BeLle-
cTBa M yucno ABoragpo?

3. Kakoe KONMYecTBO BELLECTBAa aTOMOB KaXAoro XMMWYECKOro 3/ieMeHTa COOEepXUT
1 Monb Bewlects, hopMynbl koTopbix: SO, HzPO,, Fep0g, Ca(OH)y?

MpuMmennTe CBON 3HAHUA

4. He BbINnonHAs pacy4€ToB, pacnosnoxute GopMysbl BELLeCTB B Mopsake BO3pacTaHvs
monsapHbix Macc: NaCl, AgCl, HCI, KCI.

5. Kakoe KONMYecTBO BELLEeCTBa coctaBnsieT: a) 5,6 r rmgpokecupa kanus KOH; 6) 9,6 T
cepbl S; B) 5,85 mr xnopupa Hatpus NaCl?

6. Kakoe «konuuyecTBo Bellectsa coctasnsiot: a) 1,806 - 10°8 morsniekyn o3oHa Og;
6) 1,204 - 10°* mMonekyn yrnekmcnoro rasa CO,; B) 12,8 r cepHuctoro rada SOp; r) nop-
uma metaHa CHy, copepxaiwas 6,02 - 1022 aromoB yrnepoaa; Aa) nopums Bogbl HoO, co-
nepxawas 3,6 1024 atomos Bogopona?

7. Macca 0,2 Mofib OIHOrO M3 COeAVHEHWI asoTa C KUCNopoAOM paBHa 6 . OnpepenviTe
MONSAPHYIO Maccy n Gopmyny BeLecTsa.

Ucnonbayinte AONONHUTENBHYIO MHDOPMaLIO

8. Mpennoxute GopmMyny Ans pacyéra Macchl BELWECTBa, ecin N3BeCTHO 4KCNO ero mo-
nekyn.




§ 19. MOJIAPHBII OBBEM TA30B

- B 1811 r. Awegeo Asoragpo ccopmynuposan 3akoH: «B paBHbix 06bEmax
Pa3/MyHbIX rasoB NPW OAMHAKOBbLIX YC/OBUAX COLEPXKMTCA OAWHAKOBOE YMCIO
monekysn». Kak MoxHO ccopmynupoBatb 3TOT 3aKoH Hao6opot?

Y Bac JOTIKHO IOJNYYHUTHCA CleAyloliee yTBepkZeHHe: «OIMHAKOBOE YMCIO MO-
JIEKYJI Pa3HBIX I'a30B IIPW OAMHAKOBBIX YCJIOBUSAX 3aHHUMAaeT ONWHAKOBLIH OGHEM».

Kaxoit o6bém sadimér 1 mosw Jo6oro rasa OpU YCJIIOBUAX, KOTOPbIE HAa3bIBA-
I0TCA HOPMAaNbHBIMK (H. y.): Temneparype 0 °C u paBienum 760 mm pr. cr.? Tak
Kak 1 Monb m060ro BelecTBa, B TOM HYHCIe Tasa, COAEPIKUT OAMHAKOBOE UHCIIO
MOJIEKYJI, JOTMYHO NPEAIIONOXUT, YTO dTO KOLULECME0 6eu,ecmea 2a3a npu odu-
HaKoBbLX Ycaosusx Oydem zanumamb 00uH u mom xe 063ém (CleNCTBUE 3aKOHA
ABorazpo). 9Ty QUINUECKYIO BeJIMUYNHY HA3BIBAIOT MOJIAPHBIM 00BEMOM U 0603HAa-
qaor V,,. MonapHblit 06béM paBeH 22,4 1 / MOIb.

= JI
V,, = 22,4 Amm’

Kakoit 06ém saiimyr 2 moxs sro6oro rasa (u. y.)? OueBugHO,

22,4 1/ monb - 2 moab = 44,8 1

Kaxomy xosnmuectBy Bemectsa (H.y.) cooTBeTCTBYIOT 67,2 7 rasa? Pasywmeercs,
67,2 n /22,4 n1/mons = 3 mons. CrexoBaTenbHO,

n=—
Vi

B HekoTOpBIX cryyasx yZoGHO ONEPUPOBATH KMIOMOJADHBIM KM MUJLITUMOJIAP-
HBEIM O0'BEMOM rasa. 9TH BeJWUYHMHBI COOTBeTCTBeHHO B 1000 pas Gosbine u B 1000
pa3 MeHbIle BeJUYUHBl 22,4 J1 / MOJIb. YUUTHI-
§ ) Bad, uro 1000 1 cocraBasior 1 M3, aBlua
cogepkutca 1000 My, KUIOMOJADPHBIH 00BEM
paBseHn 22,4 M3 / KMOJIb, & MUJIIMMOJAPHBIA —
22,4 M / MMOJIB.

W3 zaxoHa ABOrazpo BHITEKAaeT elé OXHO |
CJIEACTBUE: OMHOUWLeHUE MACC 00UHAKOBbLX 00-
€MO08 PA3NUUHBLX 2306 NPU 00UHAKOBBLX YCJL0-
6UAX PABHO OMHOULEHUI) UX MOLAPHBLY MACC
(IOCKOIbKY B paBHBIX 00bEMaxX ra3oB IIPH OLW-
HaKOBBIX YCJIOBUAX CONEPKUATCA OAMHAKOBOE
YHUCJIO MOJIEKYJI M, CJIEeJOBATEIbHO, OZMHAKOBOE
4HCJI0O MOJIEH).

M (raza 2)
M (rasal)’

Dy, rasy 1 (raza 2) =

Puc. 61. CobupaHue rasoB MeTomom
BbITECHEHUS BO3ayxa: a — ecnu M
rasa membiue 29: 6 — ecnm M rasa rone M (rasza 1) — wmonspHas macca rasa 1
6onblue 29 M (raza 2) — mousipHas Macca rasa 2.




Benumuuna Dy ragy 1 (rasa 2), paBHasf OTHOIIEHWIO MOJIAPHBIX Macc rasos, Ha-
3BIBAETCA OTHOCHTEJIHHOH INIOTHOCTBIO ONHOrO rasa IO Jpyromy raasy.

Ona TOKAa3bIBAaeT, BO CKOJHKO Pa3 OJUH ra3 Tsasejee WIX Jierue JPYyroro, U He
umeeT pasMepHocTu. Hampumep:

Do, (rasa) = M (rasa)/ M(0Og) = M(rasza)/32
Dy, (rasa) = M{(rasa)/ M(Hp) = M(rasa)/2 2
Dy5y. (raza) = M(rasa)/ M (Bosn.) = M(rasa)/29 :

Yare BCero B KauecTBe rasa [Jisi CDABHEHUS BBIOMPAIOT BOZOPOJ MU Bosayx. Tak
KaK BO3JyX IpejcTaBisdeT coboil cMech rasoB (B IepBYIO Ouepeab a3oTa M KHUCJIOPO-
71a), TO [AJIA HAXOMKJIEHUS OTHOCHUTEJIHHOI IJIOTHOCTH I'a30B IO BO3AYXY HCIIOJB3YIOT
ero CpefHIOI MOJIAPHYIO Maccy, KOTOPYIO OIIPeJeNdioT AJIs YKCTOrO CYyXOro BO3AyXa
obbémom 22,4 1. 9ra macca paBHa 29 r/moub. IITOTHOCTE rasa Imo BO3AYXY YYUTHI-
BAIOT NIPU BBIOOpEe criocoba co0upaHusi rasoB B JabOpPaTOPHH.

Ecniu monsipHas Macca rasa MeHbire 29, ero coOHpaioT CIOCOO0OM BBITECHEHUS
BOBJYXa B IIePeBEPHYTHIN BBepxX AHOM cocyx (puc. 61, a). Ecim monsapHas macca
raza Goapme 29, To ero cobmparT crocobOoM BBEITECHEHUA BO3[AyXa B COCYX, PAcCIO-
J0XeHHbIA BHM3 ngHOM (puc. 61, 0). 2
~ ~
3akoH Asoragpo. MonspHbii 06b€M rasos. lNOTHOCTb rasa no Apyromy
raszy. CnocoGbl co6upaHusa rasos BbiITECHEHUEM BO3Ayxa

¢ iy oo
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Mpoeepbre CBOU 3HAHUA A

1. Kakue ycnoBusi HasblBalOTCA HOPMasibHLIMN?
2. Cchopmynupyiite 3akoH ABOragpo u CreacTsus, BbiTekalolme U3 3Toro 3akoHa.
3. Kakyio nHdpopmaumio HecéT dopmyna razoobpasHoro selecrsa?

e

NMpumennte cBOU 3HaHUA )

4. Kakoe KONVM4YeCcTBO BeLLecTBa (H. y.) COCTaBMSAIOT yKa3aHHble 0O0bEMbI PasnyHbIX ra3os:
a) 11,2 n kucnopopa; 6) 5,6 n meraHa; B) 896 mn ceposogopoaa; r) 1 M3 yrneKncnoro
raza? VI3MEHSTCH N OTBEThbl, €CAN B YCNOBUM 3a[aHUsi HE yKasblBaTb Ha3BaHWS ras3os?
5. HaitouTe nnoTHocTu (Maccy 1 n) cneayowmx ra3os (H. y.): a) yrnekucnoro rasza COyp;
6) cepHucToro raza SO,; B) ammmaka NHg; r) meTaHa CHy.

6. HaliouTe nnoTHOCTb Kucnopoga: a) no Bogopoay; 6) nNo BO3aAyxy.

7. OQHO M3 ra3006pasHbIX COEAMHEHU yrnepoaa C KUCNOPOAOM maccoi 6,25 r 3aHu-
MaeT (H. y.) 06bEM, paBHbii 5 n. Onpepenute MONSIPHYIO Maccy COeauHeHus.

8. PaccuuTaiTe KONMYecTBO BewlecTsa, mMaccy M 06beém (H. y.) nopuumn asota Np, co-
nepxawen 9,03 - 1028 aromos a3oTa.

9. Kakasi macca yrnepoga coaepxuTcsa: a) B 2 MOJb yrnekucnoro rasa; 6) 8 67,2 n yrap-
Horo rasa CO (H. y.); B) B 13 mr aueTtuneHa CoHp?

10. PacnonoxwvTe radbl B NOPSAKE BO3PACTaHUs WX MAOTHOCTU (H. Y.): HeoH Ne, cepHu-
ctbii ra3 SOy, MeTaH CHy, d1op Fp, ammmak NHg.

WUcnonb3yitTe AONONHUTENbHYIO MHGOPMauuio

11. MoaroToBbTe COOBWEHME O XU3HWU U AesaTensHocTn A. Asoragpo.




| § 20. PACUYETBI
| IO XUMWYECKHNM YPABHEHUSIM

 YpaBHEeHWE XWMMUUYECKOW peaKkuuu XxapakTepu3yeT eé C [ABYX CTOPOH: C Kaye-
CTBEHHOW (nokasblBaeT, KaKkue BellecTBa pearupyloT M Kakue nosydatoTcs)
W C KONMUUYECTBEHHOW (MH(POPMUPYET O KONMYECTBEHHBIX — MOMBHBIX — COOT-
‘ HOLUEHUAX YYaCTHUKOB peakuun). CnenosartenbHO, MOXHO NPEANnONOXKUTb, YTO
: ypaBHeHWs peakuui NO3BOMAIOT paccuyuTaTb Maccy, O6bEM M KOJMUECTBO pea-
. reHToB U npoayktos. Kak 3to cpenatb?

IpuMep, TaKOH aJrOPUTM.
4TO JaHO M YTO TPebyeTcs OIpPeaeuTh.

OTHOIIIEHUs €€ YYaCTHUKOB, OPUEHTUPYSACh Ha KO3(h(UIUEeHTHI B YpaBHEHUU.

JIOBHM 3aJauM (IepeBecTH Maccy WJiu O0BEM B MOJIH).

M3BECTHbIE KOJIMUECTBa BelllecTBa (X MOJIb).

PeaKIuu U IepeBecTy ero B Maccy MU 06bEM, COTIACHO TPEOOBAHUAM YCJIOBHUA 3aJadul.
6. 3amucaTs OTBeT, MCIOJIb3ys COOTBETCTBYIOINYIO CUMBOJUKY U Pa3MEPHOCTH.

46T N0 XUMUUYECKUM YPaBHEHUAM.

3amaua 1. Kakoit 006éM Bogoposa (H. ¥.) MOYKHO HOJYYUTH IIPXA B3aUMO/EHCTBUN

Bozopoza, obpasyerca xjopua muHKa ZnCly? K KakoMmy THIy OTHOCHUTCA 3Ta peak-
oua?
Hamno: Pemenue: ;s
m(Zn) = 13 r 1. CocTraBUM XUMHUECKOE YpaBHEHWE U IIPOBENEM ero KOJIu-
YeCTBEHHBIN aHaJIN3:
V(Hy) — ? ]

Zn + 2HCI = ZnClz + H2

1 monb 1 Mmoub
2. PaccuuraeM KOJIMYECTBO BEI[eCTBA IMHKA, BCTYIMBIIETO B PEAKIHIO:
m(Zn) _ 13r
M(Zn) 65 r/monn
3. Hax (dopmysoii nuHKa B XMMUUYECKOM ypaBHEHHHU 3aluIleM HaifeHHOEe KO-

JINYECTBO BeIeCTBA IIMHKA, a KOJIMYECTBO BelljecTBa Hajk (Hopmysoil Bogopoga 0060-
3HAYUM Uepes3 X.

n(Zn) =

= 0,2 moan

0,2 mosib X MOJIb
Zn + 2HCI = ZnCly + Hy
1 monb 1 moss

1 pacyéToB IO ypaBHEHUAM XHUMHUUYECKUX PEaKI[MA MOYKHO MCIIOJIH30BAaTh, Ha-
1. IIpoBecTu aHANIM3 TeKCTa 3aJadyd ¥ HAIVIAAHO O(DODMUTH €€ yCIOBHUS, YKa3as,

2. 3anucaTh ypaBHEHHE XMUMUUECKON DPEaKIINu M OIpefeJUTh KOJMYECTBeHHBIE CO-

3. PaccumraTs KoJMuecTBa BeIlleCTBA YYACTHUKOB DEAKIMH, NPUBEJEHHBIE B yC-
4. Hap dopmynamu MCXOAHBIX ¥ HMCKOMBIX BEIeCTB 3alMCaTh M3BECTHBIE W He-

5. PaccuuraTh MCKOMOE KOJIUYECTBO BelecTBa [Jid 3aJaHHOI'O yCJIOBHEM YyYaCTHUKA

IIpounmmiocTpupyeM HECKOJIBKHUMH IIPUMEPAMU aJIIOPUTM PeIleHUs 3aJad Ha pac-

nuHKa Maccoi 13 r ¢ comanoit kucaoroi HCI, eciu B pesyibrare peakinuum, KpoMme




4. Tlo ypaBHEHMIO PEaKI[M¥ KOJMYECTBO BeIlleCTBA BOJOPOJA PABHO KOJIHUYECTBY
BelllecTBA IMHKA:

n(Hy) = n(Zn) = 0,2 moun
5. Beruncaum 06BEM Bogopoza (H. y.):
V(Hy) = n(Hy) -V, = 0,2 mons - 22,4 n/ Monb = 4,48 1

Otrser: V(Hy) = 4,48 Js1; peaknusa 3aMelleHUd.

Bamaua 2. Kaxue maccel xaopuza sxenesa(Ill) FeClg u Hurpara cepe6pa AgNOj
BCTYIMJIM B peakIuio oOMeHa, B pedyJbTare KOTOpoii obpasoBasochk 17,22 r xjopuzna
cepebpa AgCl u murpar xenesa(IlI) Fe(NOg)3?

Hano: Pemrenue:

m(AgCl) = 17,22 r | 1. CocraBuM XUMHUUYECKOe ypaBHeHHe M IIPOBEJEM €ro
m(FeClg) — ? KOJIMYEeCTBEHHBIN aHaJM3:

m(AgNOg) — ? FeClg + 3AgNO3 = 3AgCl + Fe(NO3)3

1mons 3 MoOJIb 3 MOJIb

2. PaccumTaeM KOJIMYECTBO BelllecTBa XJIOpujaa cepebpa:

m(AgCl)  17,22r

= = 0,12 mosib
M(AgCl) 143,5r/monb

n(AgCl) =

3. Hax dopmysoii xjopuzpa cepebpa AgCl B XMMHUYECKOM YpaBHEHUU 3allUIIeM
HalileHHOe KOJM4YecTBO BemecTBa xJsopupa cepebpa AgCl, a KoauuecTBa BelecTBa
xmopuna xenesa(Ill) FeCly u mHurpara cepe6pa AgNOj3 0603HAYUM COOTBETCTBEHHO
gepes X U Y:

XMOJb Y MOJb 0,12 monb
FeClg + 3AgNOg = 3AgCl + Fe(NO3)3
lmons  3Moab 3 MoJIBb

4. Ilo ypaBHEHHMIO peaKIUHi KOJMYECTBO BellleCTBA HHUTpaTa cepebpa DPaBHO KO-
JIMYECTBY BelllecTBa XJiopuja cepebpa:

n(AgNO3) = n(AgCl) = 0,12 monn
5. BelumcauM mMaccy HuTparta cepebpa:

m(AgNO3) = n(AgNO3) - M(AgNOg) = 0,12 mons- (108 + 14 + 16-3) r / Mous =
= 0,12 moap-170 r / Mo = 20,4 T

6. Ilo ypaBHEHMIO peaKIWM OIpeJeIuM, YTO KOJIMYECTBO BeIl[ecTBa XJopujaa
menesa(Ill) B 3 pasa MeHbIIle KoJUYecTBa BeIleCTBa XJopuzaa cepebpa:

n(FeClg) = %n(AgCl) > %-0,12 Moms = 0,04 MoTE

7. Paccunmraem maccy xJopuza xesesa(Ill):

m(FeClg) = n(FeClg) - M(FeClg) = 0,04 mons- (56 + 35,5-3) r/ Moub =
= 0,04 moan-162,5 r/moab = 6,5 T

Otrser: m(AgNO3) = 20,4 r; m(FeClg) = 6,5 r.




3amaua 3. Haiizure 06Bbém kKuciaopoza (H. y.), HEOOXOAUMOTO IJIA CrOPAHU
270 Mr amoMUHHSA, U KOJUYECTBO 00pPa30BaBIIETOCA B Pe3yJbTaTe PEeaKIUM OKCHIA
amomuansa AlyO3. K xakomMy TUIly OTHOCHTCA 3Ta peaknua?

Hano: Pemenue:

m(Al) = 270 mr 1. CocraBUM XMMHUYECKOE ypPaBHEHWE U IIPOBEAEM €ero Ko-
JIMYEeCTBEHHBIN aHAJIMN3:

V(0y) — ?

n(A1203) == 2 4A]1 + 302 = 2A1203

4 MMOJIB 3 MMOJBL 2 MMOJbL

O6pamaemM BHUMaHMe Ha TOT (hakT, YTO Macca aJIOMHUHUA B YCJIOBUM 3akadu
maHa B mumuiurpammax. CiaemoBaTesbHO, 9TOM Macce COOTBETCTBYET KOJMUYECTBO Be-

mIeCcTBa B MHJLJIUMOJIIX, & O0BEM rasoB — B MUJIIHJIUTPAaX.
2. PaccuuraeM KOJIWYECTBO BeIIeCTBA AJIOMUHUSA:
m(Al 270 mr
n(Al) = £, = = 10 mmouB

M(Al) 27 mr/mMMonsb

, 3. Hag dopmysoif amloMUHMS B XMMUYECKOM YDaBHEHUM 3aluIleM HaiifleHHOe
KOJIMYECTBO BelllecTBa aJIOMUHKSA, & KOJIMYeCTBa BemecTBa Kuciaopoga Oy u oxcuaa
i amomuaua AlyO3 0603HAYMM COOTBETCTBEHHO Uepe3 X U Y.

10 MMOJIB X MMOJIb Y MMOJIb
4Al + 309 = 2Al503

4 MMOJIb 3 MMOJIB 2 MMOJIB

4. Tlo ypaBHEHUIO peaKIUU KOJUUYECTBO BEIECTBa KUCJIOPOZA PABHO 3/ 4 Komm-
YecTBa BEIECTBA AJIOMUHUS:

n(0g) = %n(AI) = -3— 10 mmons = 7,5 MMoOJIB
5. Beruuciaum o0béM Kuciopoza (H. V.):
V(0g) = n(0g) -V, = 7,5 Mmmoas - 22,4 M / MMosib = 168 M

6. Ilo YPaBHEHHNIO peaKIMy KOJHUYEeCTBO BellleCTBa OKCHOA aAJIIOMHUHUA B 2 pasa
MEeHbIIle KOJINYeCTBa BelllecTBa aJIOMHUHUA:

n(Aly03) = %n(AI) = %'10 MMOJIb = 5 MMOJIb

Orset: V(Oy) = 168 mi; n(AlyO3) = 5 MMOJIB; peaKnus COeJUHEHU.

HaxoxpeHue macchbi, KonuM4YecTBa BeluecTBa wiam o6béma rasa (H.Yy.)
Nno XMMUYECKOMY ypaBHEHMIO

MpoBepbTe CBOU 3HAHNSA

i 1. MNepeuncnute OeicTBus, KOTOpble HEOOXOAUMO COBEPLUUTbL, YTOOLI pacc4yuTaTtb Maccy,
I 06BbEM raza unM KONMYECTBO BELLECTBA MPOAYyKTa peakumu no mMacce peareHTa.
2. Mepeuncnute OENCTBUSA, KOTOPble HEOOXOAMMO COBEPLUUTbL A1 pacyéTra mMacchl, 06b-
EéMa rasa unm KofiM4yecTsa BeLlecTBa peareHta no o6bémy razoobpasHoOro npoaykrta pe-
akumn.




MpumennTte cBON 3HAHNA

3. Kakoit 06b&M Bogopoaa (H. y.) noTpebyeTcsi Ans peakuun samellexns ¢ 480 kr okcu-
na xenesa(lll) FeoO3? Kakoe KonM4yecTso BellecTsa BOAbI obpasyeTtcs npu aTtom? YytuTe,
4TO B YCNOBMM Macca BeLLecTBa [aHa B Kwilorpammax, cnenosaresibHo, pacyéT konuye-
CTBa BeLLEeCTBa BeauTe B KUIOMOJSX, & 0ObEM — B KyOM4ECKuX MeTpax.

4. He npousBoaa MMUCbMEHHbIX BbIYUCIEHWUIA, yKaxuTe, Kako O0OBLEM Yrnekucnoro rasa
1 KaKoe KONMMYecTBO BellecTsa HerawéHoi nasectn CaO o6pasyertcs npu obxwure 2 Mosb
kapboHaTta kanbuus. YpaBHeHVE peakLun:

CaCO; = CaO +CO,!
. « , o

Ucnonb3ynte AoNonHUTENbHYI0 nHpopmaumio

5. Mpu nayyerun § 10 Bbl BbIMOMHANM NaboPaTOPHbIV OMbIT NO B3aUMOLENCTBMIO €4KOro
HaTpa U cepHoi kucnoTel. lNpuaymaiite v pewwuTe 3aaady, B YCIOBUAW KOTOpPOW AaHo
KOMMYECTBO BELLECTBa eAKOro Hatpa, a TpebyeTcsi HailTu Maccy CepHOW KWUCNOoThl, BCTY-
NnuBLLEN B peakuuio.

6. Mpu nayyeHun § 10 Bbl BbINOMHANN NAGOPATOPHbIV OMbIT MO B3auUMOOENCTBUIO e0KOro
HaTpa u cynbdara xenesa(lll). Mpuaymainte v pelunTe 3aaady, B ycrosun KOTOPOW OaHOo
20 r enxoro Hatpa, a TpebyeTcs HaiTu maccy cynbdarta xenesa(lll).

7. Mpuaymainte 1 pewmvTe 3adady Ha HaxoxXxaeHue ob6béma kucnopoaa (H. y.), Bbloenms-
LWerocs npv KataJiMTUYECKOM PassioXeHuy nepokcuaa BoAOpOAa H50o.

§ 21. BOJA. OCHOBAHUSA

Fmapoccepa — BoaHas obonouka 3emnu, KOTOpas BK/OYaeT B cebs BCIO XH-
MUUECKM He CBS3aHHYIO BOAY: >XWAKYylo, TBEpAylo, rasoobpasHyio. lMouemy xu-
MUUECKM He CBA3aHHYto?

B mpupoie XMMHUYECKH CBA3aHHAd BOAA NPHCYTCTBYeT HE TOJBKO B KUBBHIX Op-
raHM3Max, HO X B PAsIMYHBIX MHUHepaiax, Hampumep B rumce (CaSOy - 2H,0), mu-
pabumnure, uau riaayGeposoit comu (NagSOy - 10H,0), u np. Takaa Bojga He: yIUTHI-
BaeTcsa B 00bEMe ruppocdepsl.

T'ugpocdepa cocrour u3 MupoBOro okeaHa u BOJ CYIIH. O6I it 00BEM €€ OKOJIO
1400 mau KM3, U3 KOTOPBIX Ha fomio Muposoro okeana mpuxoautca 96,5 % . Jona
MATepPUKOBBIX BOJ COCTaBJsfeT Jullb 3,5 %, U3 KOTOphIX 1,7 % — JbABI U IIOCTOSH-
Hble cHera (AHTapkTuza, I'DeHIaHIUA), U TOIBKO 1,7 % — Kupkasa BOZA IION3EM-
HBIX DeK, 036p, 60JIOT U APYrux BOZOEMOB. HacTh BOABI IMAPOCGHEpPH! IPUCYTCTBYET
B armocdepe B BHIE BOAAHOrO IIapa.

JIpeBHIe TDEKH Ha3bIBAJIN OKeaH «peKa, oOTeKaloIlas 3eMJi0», W B OTOM Ipex-
craBjeHUM — TJIyOOKas MyApocTh MpefkoB. OHM IIPEJBOCXUTUIM COBPEMEHHOE
BAzeHre MHPOBOTO OKeaHa KaK CILIOIIHOW BOAHOHM 06ONIOYKH, B KOTOPO# MaTepuKH
He OoJlee yeM KpYIIHbIE OCTPOBA B OKeaHe.

Ha nmomio okeana mpuxozurca 361 miaH KM2 m3 510 muH kM2 ofmeit mionaau
nosepxHocTH 3emiu, T. e. 70,8 %. OueBupHO, Gojee TOYHO HAUly IJIAHETY CTOHU-
0 6b1 HaseBaTh «ItaHera OKeaH».
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Boza MupoBoro okeaHa paclpefejieHa Ha IOBEPXHOCTH 3eMJIH OUYeHb HEpPaBHO-
MepHO. E€ MOKHO pasgenuTh Ha ABa MOJYHIApUA TaK, UYTO HA OZHOM M3 HUX OKa-
JKeTCs HamOOoJIbIIas 4acTh BOAHOM IOBEPXHOCTH, a Ha APYroM — HaWGOJbIIAA YaCTh
cymu. Ilepoe o6bruHo HasbiBaloT OKeaHWYECKHMM MOJIyIIapueM, BTOpoe — Mare-
PUKOBBIM. BaKHO mOJYepKHYTH, YTO B MaTepuKOBOM HOJYIIADHHE HA [OJIO OKeaHa
npuxonurca 53 %, a B OKkeaHWYeCcKOM Ha cymry — Juiib 9 %.

MupoBoii OkeaH M CyIIy CBA3BIBAET HeNpePbl8HbLiL Kpyzosopom 600v. (puc. 62).
On cocTouT U3 mMcmapeHWs BOABI C IIOBEPXHOCTH MMPOBOTO OKeaHa, MEPEHOCA BJIATH
B aTmocdepe, BeIIAJeHUA OCATKOB B OKEaH W Ha CyIIly, IPOCAUYMBAHUA OCALKOB C II0-
BEPXHOCTHOT'O ¥ IIOJ3€MHOI0 CTOKOB CHOBa B OKeaH. TakuMm 00pasoM IIPOMCXOIUT
IocTerneHHoe OOHOBJIEHME BOABI B ruiapocdepe.

®usuyeckue cBoiicTBa. YucTyr BOAy IOJIydaloT, KaK BbI 3HAeTe, IEeperoHKou,
WX JUCTUJIANUENH, TPUPOAHOH Boabl. Eé Tak M HA3BIBAIOT: AMCTHILIMPOBAHHAS
Boza. ITO OecuBeTHas, MPO3padvHasA KUAKOCTb C ILIOTHOCTBIO 1 T/ MJI, KOTOpas Ku-
nut npu remuneparype 100 °C u 3amepsaer nmpu Temneparype 0 °C. O 3ameuarein-
HOM CBOWCTBE BOJBI DPACTBOPATH OOJIBIIOE YMCIO XMMHUYECKHX COeJUHEHHUI KpacHO-
peuYrBO I'OBOPUT TabGJMIIa PACTBOPUMOCTH.

Bece mumaxocTH mOCTATOYHO PaBHOMEPHO DPACIIMPSAIOTCH C IOBBIIIEHUEM TeMIIe-
parypel. MckiaioueHnue cocTaBisfeT BoJa: OHA DACIIMPSAETCH TOJBKO IIPH HATDEBa-
Hun cseime 4 °C. Ilpu sarpeBanuu ot 0 g0 4 °C Boja coxuMaercs, eé 00bEM yMeHb-
IIaeTcd, a IVIOTHOCTh yBeanuuBaerTcA. HamGoNbIIylo IIOTHOCTH BOJA WMeeT IpHU
4 °C. 9ra 0CO0EHHOCTB TEILIOBOIO PACIIMPEHHS BOABI UIPAeT BAsKHYIO POJIb B (Op-
MUPOBaHUU KiauMaTa 3eMJIH, TaK KaK OOJbIIAad 4acTh IOBEPXHOCTH SeMJIM ITOKPHITA
BOJIOIA.

A Kakumu XUMUYECKUMU CBOMCTBAMMU oGna,qaeT'Bop,a?

Pvic. 62. KpyroBopoT BoAbl B npupope: 1 — ocagku B BUAE OOXAS W CHEra;
2 — ucnapeHue; 3 — rpyHTOBbIN CTOK; 4 — MOBEPXHOCTHbIN CTOK; 5 — KOHAeHcauus
BOASHOrO napa
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Xumuyeckue cBoiicTBa. BemomHuTe B3aumogeiicTsue okcupa dochopa(V) ¢ Bo-
noii. CBA3BIBAACH C OKCUJAMM HEMETAJJIOB, BoAa 0o0pasyeT KHCJIOTHI. Tak, ¢ OKCH-
JlaMH cepbl OHa 00pa3yeT CEPHUCTYIO U CEePHYI0 KUCJIOTHI:

SOy + Hy0 = HySO0g
OKCHJL CepHHCTaA
cepnI(IV) KHCJIOTa

SO3 + Hy0 = HySO4
OKCHJ, cepHas
cepsi(VI) KHCJIOTa

OTH peaKIUy — IPUYNHA BO3ZHUKHOBEHUS TAK HA3BIBAEMBIX KUCJIOTHBIX IOKIEN.

A Kakue IPOAYKTHI 00pasyioTcs IPU B3aUMOJEHCTBUM OKCHAOB AKTUBHBIX Me-
TayioB (IA- u ITA-rpynn, HaumHAsA ¢ KaabIuA) ¢ BOLOM?

Ecnu B3ATh Gesloe TyromnaaBKOe BEINECTBO — OKCHJ KaabIUd, WM HETalméHYIo
HU3BECTh, U M00aBUTH K HEMY BOAY, MOXKHO 3aMETUTh IPOTeKaHHe GYPHOH peaxkiuu
C BBIZIeJIeHHEM OOJIBIIIOr0 KOJUYECTBA TEILJIOTHI:

ENTEER S

CaO + Hp0 = Ca(OH)g
OKCH[ TUIPOKCHU/L
KaJIbIUA KaIbIus

Peaxnusa, xKak BBl 8HaeTe, HOCUT OOpa3HOe Ha3BaHHE «TAllleHHE M3BECTH», a IIO0-
JIyYeHHBIN NPOAYKT — «TalléHas M3BECTb». OTO COeJWHEHMe IIOCTPOeHO M3 ATOMOB
MeTajia U I'PYIIIbLl ATOMOB, KOTOPYIO HAa3bIBAIOT I'MAPOKCOrpynmoi. 'mapoxcorpym-
Ia OJHOBAJIEHTHA, MIOJTOMY C ABYXBAJEHTHBIM KaJbI[eM CBS3aHBI [Be TaKue TPYII-
nel (a ¢ OZHOBAJEHTHBIM HarpueM — oxHa: NaOH).

Taxue BelecTBa OTHOCATCS K KJACCY OCHOBaHWUIL.

OcCHOBaHUA — 3TO CJ/IOXHbIE BELLUEeCTBa, COCTOALLME N3 MeTanna U OOHOW unu
HECKOJIbKUX ruapokcorpynnm.

O6parumcsa K Tabauie pacTBOpUMOCTH. 110 pACTBOPMMOCTH B BOJ€ BCE OCHOBAHMS
AeJIAT Ha JBe TPYIIBL: PACMBOPUMbLE OCHOBAHUS, NI WENLOYU, U HepacmeopumbLe
OCHOBAHUAL.

PacTBopEI miesiouell IMEIOT LIEJIOYHYIO CPeAy, KOTODPYIO OIPEeNeNAIOT ¢ IOMOIIbIO
HUHIUKATOPOB (Tabi. 6).

Tabauuya 6
Hamenenue OKpPpaCKM MHIUKATOPOB B Pa3JIMYHBIX cpemax
~ uHpgukatopa
B HeWTpanbHOW

Nakmyc ®duonetosas

FOUERARE

KpacHas

MeTunosbi . (]
% OpaHxeBas Xéntas KpacHo-po3oBasi
OopaHXeBbli i P 4 p P [

deHondranevH BecugeTHas ManuHoBas ‘ BecugeTHas
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MNomecTnTe B WITATUB TPU NPOBUPKM U HANelTe B HUX No 2 mn pacTteopa wéenoun. B kax-
Aylo npobupky f06aBbTe C MOMOLLBLIO NUNETKU N0 2—3 Kanam pacTBOPOB MHAMKATOPOB:
B MepByl0 — Jilakmyca, BO BTOPYIO — METUJIOBOrO OPaHXeBOro, B TPeTbio — deHondTa-
nevHa. Kak nameHunacb okpacka MHAMKATOPOB?

MameHuTe ycnosusi onbita. C NOMOLLBIO NUMNETKU HAHECUTE Karsmio LENoYM Ha MONOCKY YHU-
BepcasnbHoW MHAMKaTopHou Gymarv. OnpeaenvTe cpeay pacTBOpa Mo STANOHHOM LKane.

HepacrBopumele B BOZe OCHOBAHWS, HAIPUMEDP THUAPOKCHL xenesa(Il) Fe(OH),
u ruapoxcuy sxenesa(lll) Fe(OH)s, ruapoxcun mexu(I) CuOH u ruapoxcup mexu(Il)
Cu(OH)y, He MBMEHSIOT OKPACKy WHIMKATOPOB.
Cpenu ocHOBaHWI HaubOJbIIee NMPAKTHUYECKOE 3HAUCHUE UMEIOT IEJIOYH.
T'mapoxcun matpua NaOH u rugpoxcum ka-
( ) mma KOH. IlpexcraBiasifor co6oit TBEpAble Gesble
TUT'POCKONUYHEIE (IIOrJIOIaoIue BOAy) BelecTsa,
KOTOpbIe XOPOIIO PaCTBOPAIOTCS B BOJE C BBIIe-
JeHreM OOJIBIIIOrO0 KOJIMYEeCTBA TEILJIOTHI. DTU Oc-
HOBAHUWS HA3BIBAIOT E€JKHUMM IIeJ04aMHM, TaAK Kak
OHI DasdbefaioT KOy, TKaHb, OymMary u Jgpyrue
maTepuanabl. 'mapokcuz HaTpus HeOOXOZMM MAJIs
IIOJy4YeHUsI MbLIa, OymMaru, KaproHa, MCKYCCTBEH-
HBIX BOJIOKOH. 'MADOKCHUJ Kalus NIPUMEHSIOT IIPU
IIPOM3BOJCTBE IIaMIyHEH, KHUJKOI'0O MbLIa, OTOe-

Yrnekucnbiii ras

MN3BecTkoBas

L . JuBaTeney, CpeicTB Iisi OPUTHA, a TaKKe B Ka-
yecTBe nuIeBoi nobaBku E525 npu mpomssoxcTse
mIoKoJaza.

T'uapoxcun xansumua Ca(OH),. IIpumensercsa
L ‘ ) B CTDOUTEIbCTBE, AJA NOOEJKU [epeBbeB, IJIA IIO-

JIy4eHUs [e3MH(DUIUDPYIONIero BellecTBa — XJIOP-
Puc. 63. MomyTHeHne n3BecTkoBoii  HOM H3BECTH.

BOAbl — Ka4yecTBEHHas peakuus IIpospaunslit pacTBOp TUOAPOKCHAA KaJbIUsd
Ha yrnekucnbii ras Ha3bIBAIOT M3BECTKOBOM BONOM U HCHOJb3YIOT IJIS
pacmosHaBaHUsA yrJIeKHcJoro rasa (puc. 63).

oy
Bopa. Kpyroeopot Boabl B npupoge. Dusmyeckme M xMMmyeckue CBOWA-
crBa Bopabl. OcHoBanus. LUEnoun. UamMeHeHue okpacku WUHOUKATOPOB
B LLeNIo4HOW cpepe. Eakne wénoun. Mawénas nssects. UasecTkoBas Boaa )

lNpoeepkTe cBOWM 3HaAHMSA

? 1. Kakue BelwecTsa Ha3biBalOT OCHOBAHUSIMU? U3 NepedmcneHHbix hopMys BELLECTB Bbi-
| nuwunTe GopMynbl: @) wenoyeit; 6) HepaCcTBOPUMbBIX B BOAE OCHOBAHMIA: H,S, LiOH, NiO,
I Fe(OH)p, Sr(OH),, Cu(OH),, KOH, Cr(OH),, RbOH.
{

2. Kak knaccuduumpyloT 0CHOBaHUS NO PacTBOPUMOCTU? M3 Kakoro UCTOYHMKA cnenyet
rnony4aTtb AaHHble O Hen?




MpumeHuTe cBOM 3HaAHUSA i

3. MaccoBas gona metanna M B ocHoBaHuu, hbopMyna KOTOpPOro M(OH),, pasHa 80,1 %.
Onpepenute, 4TO 9TO 3a MeTan.

4. Kakoe konuyecTtBo BellectBa coctasnser 390 r ruapokcuaa KanbLuvs?

5. Hangute maccy 5 monb rugpokcupa xenesa(ll) u maccy 0,5 monb rmapokcmaa
xeneaza(lll).

6. 3anuwnTe ypaBHEHUS peakuuii, xapakTepuayloLLmMX NOIyYEHNE 1 CBOCTBA rmapokcu-
[a Kanus, no cnenyowmmMm cxemam:

a) K5O + H,O — ...

6) K+ HyO - ... + ...

YKaxuTe TWM peakuuii N0 NpU3HaKy «4MCIO M COCTAB UCXOAHbIX BELLECTB W MPOLYKTOB
peakuuun», a Takxe Ha3BaHUA COedUMHEHWUN.

Ucnonbayiite AONONHUTENBHYIO UHPOPMALWIO

7. MNMoarotoebTe COOBLIEHNE O MOMYHEHWUM W MPUMEHEHUM OAHON U3 LenoYei. ApryMeH-
TUPYNTE BbIGOP LWENOHM.

§ 22. PACTBOPEL. MACCOBAS

JOJIsI PACTBOPEHHOI'O
BEIITECTBA

JlaGopaTtopHbiy onbiT 16

OsHakoMbTeCh C TPEMs Mpernaparami JOMalUHe! WM LUKONLHON (kabuHeTa Xumuu) an-
Te4kun: pactsopamun NMepokcuaa BOAOPOAAa, CMPTOBON HACTPOMKWM MOAa U HaLIATLIPHOMO
cnupta (puc. 64). K kakum Tinam cmeceii BELECTB OTHOCATCH 3TV mpenaparbi?

Komncmeﬂr, KoToporo B mpenaparax 6onble, HasbiBaloT pacTBoputenem. Kax
'Bbl lyMaeTe, Kakue ABa PACTBOPUTENS WCMOMb3YIOTCH ANS NPUrOTOB/IEHUS AaH-
HbIX npenaparoa" KomnoHeHT, KoToporo B npenapartax MeHblue, Ha3biBaloT pac-

BOPEHHBIM BeuwectBoM. Kak Bbl AymaeTe, B KaKux arperaTHbIX COCTOAHMSX
axOAWNUCH B3ATbIE NS MPUTOTOBNEHWA AAHHBIX pacTeopoe Beliectsa?

VKasaHHBIE aNTeYHble MpernapaTsl IPeACTABIAIOT COOOH OZHOPOLHBIE, WA TOMO-
TeHHbIe, CMEeCH, B KOTOPBIX HCIIOJb3YIOTCA ABa BHUAA pacTBopuTens. [ IpUroToBiIe-
HUA pacTBOpa MEPOKCHAA BOAOPO/JA U HAIIATHIPHOTO CIHMPTA B KAYECTBE PACTBOPUTEIIS
OepyT BOAY, & [Jisi NPUIOTOBJIEHUS HOSHOM HACTOMKU — STUJIOBBIH crupr. B Kaue-
CTBe PACTBOPEHHBIX BEIECTB HCIOJB3YIOTCA TBEDJOE BEIeCTBO — uoA lg, mupKOe




BEeI[eCTBO — TMEPOKCUJ BOAOPOAA H,04
¥ ra3o00pasHOe BEeIeCTBO — aMMHAaK NHg.

PacTBopbl — 3TO romMoreHHble cu-
CTeMbl, COCTOSILLME W3 pacTBOpU-
TEeNd, pacTBOPEHHOro BellecTsa
M NPOAYKTOB WX B3aUMOOENCTBUS.

ITocnexnee yrounenue B ompereseHUH
“6b110 cmemano . H. MenzneneeBsiM, Ko-
TOPBIH BBIABUHYJ XWMHUYECKYIO TEODHIO
pacrBopoB. CoriacHO 5TOi Teopuu, pac-

TBOPEHUE — XHMHYECKUN IIPOIecC B3am-

Puc. 64. AnTeuHble npenaparbl pacTBOpOB:
a — vopa; 6 — amMmuaka; B — nepokcuaa

BOZOPOAA

Ve

Sko6 XeHppuk BaHT-Todd
(1852—1911)

CsaHTe ABryct AppeHuyc
(1859—1927)

MOZECTBUA DPACTBOPHTENS W PACTBOPSH-
HOTO BellleCTBa, B pe3yJabTaTe KOTOPOTO
obpasyrorcsas ruapaTsl (HecTOoMKHe coeau-
HEHUA IIePEeMEeHHOI'0 COCTaBa, KOTOPhIe 00-
PasyioTCs NPU XMMHYECKOM B3aMMOAEHCTBUM MOJIEKYJ
BOZABL C YACTUIIAMHU PACTBOPEHHOTO BEIECTBA) U COJbBA-
ThI (B CJIy4ae MCHOJIb30BAHUS APYTHUX PacTBOPHUTeNel).

Tonnmamgckuii xumug AKo6 Baur-Tobd u mBenckmi
¢usurkoxumuk CBanTe AppeHnyc OPpUAEPHKUBAJIUCE u-
3UYECKOH TEOPHM DACTBOPOB, COTJIACHO KOTOPOI pacTtBo-
penune — 510 AUGOPY3UA YACTHUI[ PACTBOPEHHOIO Bele-
CTBa MEKAY MOJIEKYJIaMH PACTBOPUTEJH.

B monesy Teopum Menzeneesa TOBOPAT HabIIOHe-
HUS 32 TPOIECCOM PACTBOPEHMSA HEKOTOPBIX BEIECTB.
Tak, npu pgoGaBIeHUH BOABI K cynshary menu(ll)
CuS0O4 (mopomok 6Gesoro msera) obpasyercsa pacTBOp
roayboro mpera. A KakK H3BECTHO, H3MeHEHUe OKpa-
CKM — IIDUSHAaK XMMUYECKOH peakiuu. PacTBopeHune
ONTHUX BEIEeCTB IIPOTEKAET C BBIZIEJEHUEM TEILTOTHI, pac-
TBOPEHME APYTruX — c e€ moryomeHnemM. Hanpumep, sx-
B0TEPMUYECKHUM SBJSETCA PACTBOPEHHME CEPHOM KHCJIO-
TBI (BCIIOMHUTE MPABHJIO €€ pa3baBieHMs) HIn 1€JI0YH,
a8 9HAOTEePMUYECKUM — DACTBOPEHHE HUTpATA KAaJIus.

Ecau nonoKuTh B XMMHYECKHH CTAKAH HECKOIBKO
TPaHyJ KPHUCTAIINYECKOr0 THAPOKCHAA HATPHA, n06a-
BuUTh 50—70 Mu BoABI M pasMemaTs PacTBop, TO C Io-
MOIIBIO TEPMOMETPa MOKHO 3adHKCHPOBATH GBICTPOE
IoBbIIIeHNEe TeMneparypbl. Emé Gosee cuibHOe Harpe-
BaHHe HaOJII0/IaeTCsA NP PACTBOPDEHHM CEPHON KUCIOTHI
B BOJeE.

Ecnu sxe aHAaJOrMYHBIH ONBIT IpPOBECTH C HUTDPaTOM
Kajus, TO JIETKO OTMETHTb IIOHMKEHUE TeMIIepaTyphl.

B monb3y reopun Bamr-Todda u Appennyca rosopur
TOT (PaKT, YTO TMAPATHI (COJBBATHI) HE UMEIOT IIOCTOSH-
HOTO cocCTaBa.




B mHacrodmiee BpeMsa pACTBODEHHE pACCMATPHUBAIOT KaK (PUSUKO-XUMUYECKUH
IIpoIlecc, a PacTBOPHI — KaK (PUBUKO-XMMHUUYECKHE CHUCTEMBI.

Ha sTuKeTKax anTeYHBIX NPeENapaToB YKAas3aHO COAEPIKaHNEe PACTBOPEHHBIX Be-
mecTB: 5 % -HBIA pacTBOp mMoAa, 3 % -HBIA pacTBOp mepokcuzaa Bogopona u 10 % -Hbik
pacTBop aMMuaka. UTo 0003HAYAIOT TH KOJIMYECTBEHHBIE XaPAKTEPUCTUKU PACTBO-
poB?

Cozep:kaHye pPaCTBOPEHHOI'O BEIECTBA B PACTBOPE BHIPAMKAIOT C IOMOIIBLIO €ro
maccosoit doau (w).

Maccogoit aoneii pacTBOPEHHOro BelecTBa B PACTBOPE Ha3blBalOT OTHO-
LUEeHMe MacChl PACTBOPEHHOMO BELLECTBA K Macce pacrsopa.

m(B-Ba
w(B-Ba) = macna), 100%,
m(p-pa)
rge w(B-Ba) — MaccoBas JOJIA PAaCTBOPEHHOTIO BelecTBa; m(B-Ba) — Macca PacTBO-
pEéHHOrO BemjecTBa; m(p-pa) — Macca pacTBopa.

Ecnu B pacTBope COZEPIsKUTCA TOJBKO DPACTBOPUTENH U PACTBOPEHHOE BEINECTBO,
cyMMa MX MacC paBHa Macce pacTBopa:

m(p-pa) = m(p-ns) + m(B-Ba)

Ha mpakTuke OTMepSATH MacCy pacTBopa O4YeHbL HEYyAoOHO, yao0Hee OpaTh HEOGXO-
IUMBI 00BEM. [[Jig ero pacuéra HY»KHO 3HATh ILIOTHOCTH PAacTBOPa, KOTOpas IIOKa-
3BIBae€T MAacCy eOUHUIILI 00bEMa M CBs3aHa C Maccoil U 00bEMOM pacTBopa (popmMyaoH

m(p-pa)
V(p-pa)

Yaie Bcero IJIOTHOCTH JKUAKOCTEH YKas3bIBAIOT B I' / MJI, HO BCTPEUAIOTCSA U IPY-
rme eguHHUIBI: 1 I‘/CM3, 1 xr/a, 1000 RI‘/M3.

B ycioBusAX 3a7a4 IIOTHOCTH YMCTON BOABI OOBIUHO HE yKasaHa. OTO BeJIUYUHA
IOCTOsIHHAsI, OHA paBHa 1 r/wma uaum 1 Kr /i

PemmuM HECKOJIBKO 3aJad C MCIIOJb30BAHMEM IIOHATHUS «MaccoBas IOJIA PAcTBO-
PEHHOTO BeIlecTBa».

p(p-pa) =

3amaua 1. Kakas macca yKCYyCHOM KMCJIOTHI coxepskuTca B 150 r cTOJIOBOro yK-
cyca C MaccoBO# mojiel KucaoTel 3,5 % ?

Hano: Pemenue:
m(p-pa) = 150 r
w(xucaorsr) = 3,5 % w(KUCIOTHI) = T ey, 100%

| m(p-pa)
m(xKucaorsr) —?

w(xucaoTsl) - m(p-pa)
100%

m(KHCIOTHI) = =150r-0,035 = 5,25

OtrBer: m(xuciaorer) = 5,25 r.

3amava 2. B 400 mx Boger pactBopuiu 112 i1 ammuaxka NHg (H. y.). Paccunraii-
Te MaCCOBYIO [JOJII0O PACTBOPEHHOI'O BeIl[eCTBA B IIOJYYEHHOM PACTBODPE.




HJamno: Pemenue:

V(H50) = 400 mn 1. Haiizém KOJMUecTBO BellleCTBA aMMHUaKa:

V(NHg) = 112 x V(NHj) 112x

w(NHg) — ? n(NHg) = v = o = 5 Mo
: L 22,4 Aaom,

2. Paccuuraem maccy pacTBOPEHHOIO aMMHaKa:
m(NHg) = n(NHg) - M(NH3) = 5 M07Bb - 17 ¥/ yons, = 89 T

3. Haiimém maccy BOIBI:

m(Hy0) = V(Hy0) - p(Hp0) = 400 mn+1 T/pyyy = 400 1
4. PaccunraeM maccy HOJIYYEeHHOT'O pacTBOpa:

m(p-pa) = m(Hy0) + m(NHg) = 400 r + 85 r = 485 r
5. BeIUMCIMM MacCOBYIO JOJII0 aMMHaKa B IOJYYEHHOM pacTBOpe:
m(NHg) 3 85T
m(p-pa) 485
Otrser: w(NHjg) = 17,5 %. :

-100% = 17,5%

w(NH3) =

Bamaua 3. Kakyio maccy kapOoHara HaTpus HeOOXOAMMO PacTBOPUTH B 100
10 % -Horo pacrBopa Kap6omara HaTpus (maoTHOCTHIO 1,11 T'/yp)» 9TOOBI IOJIYYHUTH
pacTBOp ¢ MaccoBoil moseit comm 15 % 7?

Hano: Pemrenue:
Vi(p-pa) = 100 M 1. Haiigém maccy HCXOJHOI'O pacTBopa:

~pa)s= 11T
Pl(l;qpaé . / my(p-pa) = Vi(p-pa) - p1(p-pa) =
wy(Na;COz) = 10 % =100 mx-1,11 T/py = 111 1
wy(NagCO3) = 15 % =

2. BerumcsuM Maccy KapboHaTa HaTpusd B IIEPBOM pac-

m(Na2003) ¢ TBOpE:

m1(NayCO3) = my(p-pa) - wy(NagCOg) = 111 r-0,1 = 11,1 r
3. IIycrs mMacca moGaBisieMoro Kap0oHaTa HATPUsS paBHA X T. Torma macca xap-
GoHaTa HATPUS BO BTOPOM pacTBope OyAeT paBHA:

my(NagCO3) = m1(NagCO3) + x(r),
a ofmjas Macca BTOPOrO PacTBOpA:
my(p-pa) = my(p-pa) + x(r)
4. JIms BTOPOTO pacTBOpa BePHO DaBEHCTBO

wy(NagC0g) = 72M22C08) 1600, - rNagCOR) ¥ % 1067 =
mg(p-pa) my (p-pa) + x
S L1+ % 4609 = 15%
111+ x

Pemas mociiefHee ypaBHeHMe, moxydum x = 6,53 r.
Otsetr: m(NayCOg) = 6,53 r.

PacteBoputens. PacTeopéHHoe BewwecTso. PacTteopbl. MMapatsl. ConbBarhbl.
MaccoBas Aons pacTBOPEHHOIo BeuiecTBa




MpoeepbTe cBOU 3HAHUS

1. Jaiite onpeneneHne pactBOpoB. YTo npeacrasnsioT coboi ruapatbl?
2. Kak paccunTbiBaeTcsi MaccoBas AO0Ji PacTBOPEHHOrO BellecTBa?

MpumeHuTe cBON 3HAHUA %)
3. Haii

. Haiipute maccoByio gonio xjopuaa Hatpus B pacTBOpE, MOJSYYEHHOM Mpu pPacTBO-
peHun 15 r aton conn B 235 MmN BOAbI.
4. B aBTOMOOUNbHBIX akKyMynaTopax MUCronb3ytoT 36 %-Hblli pacTBOP CEPHOW KUCAOTbI.
PaccuuTaiite mMaccbl KMCNOTbl U BOAblI, HEOOXOAUMbIE AN MPUrOTOBNEHUA 2,5 Kr akKy-
MYNSTOPHOro pacTeopa.
5. B kocmeTuke mncnonb3yloT 15 %-Hbii pacTBOp ravuepuHa (nnoTHoctelo 1,26 r/cma).
PaccuuTtaiite maccy rmuuepuHa, cogepxawerocs B 250 mn pacteopa.
6. [lns 3aconku orypuoB UCNonb3yloT 5 %-Hbli pacTBOpP MOBApPEHHOM conu (NAOTHOCTb
) 258 N el CM3). Haiigute Maccy u KONM4ecTBO BELLECTBa COMM, HeobXxoaumbie ONs npuro-
TOoBNEeHus 5 n Takoro pacreopa.
7. B xumuyeckoii nabopatopun ucrnonbaytoT 35 %-Hblii pacTBOp Nepokcuaa BOAOPOAA.
Kakyto maccy 3 %-HOro ante4yHoro pacrtBopa MOXHO npurotoBute u3 1,5 kr pacresopa
nepokcuga Boaopoaa, ucnonbdyemoro B naboparopun?
8. PaccuuTaiite mMaccoByld [O0/0 amMmuaka B pacTBOpe, MOJSIyYEHHOM PaCTBOPEHUEM
4 6,72 n ammunaka (H. y.) B 175 mn BOAbI.
9. MNocne ynapuBanua 500 mn 10 %-Horo pacTtBopa kapboHata HaTpuss (MNAOTHOCTb
1,1 r/mn) ero macca ymeHbwunacb Ha 100 r. KakoBa maccoBasi nonss conu B Mnony-
YeHHOM pacTBope?

10. Mpwn oxnaxgeHun 200 r 5 %-Horo pacTBopa nMepmaHraHata kKanus Bbinana 0cafok
nepmMaHraHara kanusa maccon 4 r. KakoBa maccosas [0fI8 COAM B MNOJYYEHHOM pac-
TBOpPE?

/

Ucnonb3ynre fonosiHUTENbHYI0 nHhopmauunio

11. AprymeHTUpynTe CBOM B3NS4 HA NPOLECC PaCTBOPEHUS C TOYKU 3peHns PpU3nyHeckon
N XMMUYECKO TeOpMA PacTBOPOB.

IIpakTuyeckas paGora 6

IIPUTIOTOBJIEHUE PACTBOPA C 3AJIAHHOM MACCOBOM
ILOJIEPI PACTBOPEHHOTI'O BEIIIECTBA

B xynuuapnux KHUrax U noco6max no omamHeMy K“‘H epsupoaanmo Hepeako
,npemaraeTcu npuroroawrb pacTeop ¢ 3ananuon ‘MaccoBoit goneit pacraopenuo—
o Bem,ecma. Kak. 3aTo cgena'rb? ‘

IIpu BBIIIOJIHEHUU ITOM MPAKTUUYECKON pPaboThl BaM HEOOXOAUMO IIPUTOTOBUTEH TPU
pacTBopa 3aJaHHOW KOHIEHTPAIIMHM IIYTEM DACTBOPEHUA TBEPAOTO BelllecTBa B BOZE,
pasbaBieHUs pacTBOpa M No0aBJIeHUS TBEPJAOrO BeIleCTBAa K MMEIOIIeMyCs PacTBODPY.
ITonyunTe y yuuTesasi BapUaHT 3aLaHUI.




Bapuan'ru 3aJaHUusA NJsA BBINOJHEHUA npalc'rmlecxoifl paﬁo'rm

Pacnbp;f%{ | Pacreop 2

Xnopug Hatpus 50 r, 10%-HbI 6% -Hbik 8%-HbIvi

Xnopug Hatpus 30 r, 20%-HbI 8%-HbiM 12%-Hbivi

Kap6onat Hatpus 70 r, 5%-HbiM 4%-HbIN 6%-HbIl

Kap6oHat Hatpus 80 r, 8%-HbiM 6%-HbiM 10%-HbIM

IIpuzomosenenue pacmeopa 1.

1. PaccumTaiiTe Mmaccy TBEPZOrO BeI[ecTBa U BOJbI, HEOOXOAUMBIX AJIS IPUTOTOB-
JieHus pacrBopa 1. 3Has, YTO IJIOTHOCTH BOABI paBHA 1 r/ mu, paccuuTraiTe 00BEM
BOZIbI, HEOOXOAUMO JJIsi IPUTOTOBJIEHUS PACTBOPA.

2. BsaBecbTe TBEp/IOE BEIIECTBO B COOTBETCTBUU C paccYUTaHHON Maccoil u mepe-
HeCHuTe B XMMHUYECKHH CTaxkaH. ;

3. MepHBIM LUJIMHAPOM OTMEPHTE BBIUUCIEHHBIH O00BEM BOJABI U N00aBbTE K Be-
IIeCTBY B XMMHYECKOM crakaHe. IlepememmuBasi comepKUMoOe CTaKaHA CTEKJISHHOIM
MaJIOYKOH, mobGeiTech MMOJHOTO PACTBOPEHHUS BeIllecTBa B BOJIE.

4. TIpuUroTOBJIEHHBIA PACTBOD OTAANTE YUHTEIIO.

IIpuzomoenenue pacmeopa 2. Paccumraiite MacCy BOJBI, KOTOPYIO HEOOXOAUMO
A06aBUTh K pacTBOPY 1, 4TOGBI MONYYUTEH PACTBODP 2 MeHBIIeH KoHIOeHTpanuu. Pac-
cunrTaiiTe 006EM BoAEl. OTMEPbTE BOAY € IIOMOIIBIO MEpPHOr'o NUJIUHApPA U H00aBbTe
B pactBop 1.

KaxoBa macca pactsopa 2?

ITpuzomosnenue pacmeopa 3. PaccumTaiiTe Maccy TBEDAOro BelecTsa, KOTopoe
ciaefyeT no6aBUTH K PACTBOPY 2, YTOGHI IOJIYIUTH pactBop 3 GoiblNeil KOHIEHTpa-
nun. Ha Becax B3BechbTe HEOOXOAMMYIO Maccy BeIlecTBa, N00aBbTe €ro B pacTBOp 2
¥ IepememniaiTe CTEKJISHHON MAJOYKOH A0 IOJHOTO PacTBOpeHUs.

Kaxosa macca pacrsopa 3?

Jdomamnmii 3KcnepumeHT

BBIPAIIIMBAHUE KPUCTAJLJIOB AJIIOMOKAJIMEBBIX
KBACIIOB MWJIX MEJITHOI'O KYIIOPOCA

. Y4ebHbili 3KCNEepUMEHT NPOBOASAT B XUMWUUECKOM KabuHeTe (nabopatopuu).
- Tak TpebyioT npasuna TexHuku HesonacHocTv. Ho Her npasun 6e3 Mckaoye-
Hui. lMouemy npepnaraemas paboTa SBASETCS TaKUM UCKIOYEHUEM?

AJTIOMOKaIIeBble KBACILI OTHOCATCS K 0coGoi rpymme cosei, KOTOpbIe Ha3bIBa-
I0TCA JBOMHBIMH. JTO TaKHe COJNHU, B KOTODHIX C OJHAM M TEM K€ MOHOM KHCIOTHO-
TO OCTaTKa CBA3AHBI MOHBI PASHBIX MeTALI0B. POPMyJy allOMOKAJHMEBHIX KBACIIOB
MOoKHO 3amucarb Tak: KAI(SOy), - 12H,0.

OGparuTe BHMMaHHe HA TO, UTO B KPUCTAIMYECKON COIM HA KaXKIyI0 (hOpMYyJIb-
HYIO eIMHUIY COIM IPUXOAUTCA ONpPEe/eJEHHOE YUCIO CBABAHHBIX C HEHl MOJIEKyJ
Boxel. Takme conm HaseBaloT KpHeramaoruapatamu. Hekoropbie ua mHux Bam MOryT




6bITH 3HAKOMBI: coja Kpucramandeckas NaoCOjz- 10H0,
runc CaSOy - 2H,0, mexansiit kynopoc CuSOy4 - 5Hy0.

AnroMoKanueBble KBAaCIbl IIPOJAIOTCA B alTeKe B BHUIE
MOPOIIKA KaK IIPUCHINKA [JJIA KOXH U OaKTepuuuaHoe
CcpeNcTBO, KOTOpOe He BhI3bIBaeT ajnepruu. O6parure BHU-
MaHHe Ha STHKeTKY anTedyHo# ymaxoBku. He He#l o06o3Ha-
YeHBI He IIPOCTO KBACIbI, & KBACIBI JKIKEHEIE, T. €. TaKHe,
U3 KOTOPBHIX BhImapuau Boay (puc. 65). Ix emjé HasbIBaIOT
00€3BOKEHHBIMU.

IlobaBnsiiTe KBacIbl B TEILIYI0O BOAY M PACTBODAWTE
0 TeX IOp, IOKa COJIb HE IEPEeCTAaHeT PACTBOPATHCA. BhI
IPUTOTOBUIM PACTBOP, KOTOPBIN HAa3BIBAIOT HACHIIEHHBIM.
OrdunbTpyiiTe ero.

Yepes HECKONbKO [JHeEH Ha [JHEe COCy[a IOABATCA He-
Gosbire Kpucrawibl. OrGepure M3 HUX 3—4 KpucTajia
npaBUILHON (OPMBI M HOMecTHTe B APYroi cocys. 3ajei-
Te 5THM KPHUCTAJJIBI PACTBOPOM M3 II€PBOTO COCYAa, OCTO-
POYKHO IepejuBasi ero BO BTOPOH cocys. depes HECKOIBKO
IHeil MaJeHbKMe KPUCTAJJIBI IpeBpaTATca B OOoJbIINe Kpa-
cuBble Kpucrayuisl (puc. 66, a).

&

Puc. 65. YnakoBka

06€3BOXEHHbIX

aniomMokKanmeBbiX KBacLOB

MOXHO H3MEHHTh BTOPYIO YacTh pa-
6OTHI 110 BBLIPAIUBAHUIO KPUCTAJIOB.
C »5TOH 1esbl0 OTOOpPaHHBIE MAaJleHbKHUE
KPHUCTAJUIBI IPUKJeHTe K KOHIAM IIpOY-
HBIX HHUTEH BOJOCTOMKHM KJeeM. 3aTeM
NPUBSKUTE BTOPON KOHEI, HUTH K cepe-
JVHe KapaHjaiia Ha TaKyio BBICOTY, UTO-
OBl KpHCTAJII OBLI B pacTBOpe, HO He Ka-

cajicsl [HA W CTeHOK cocyja. Pas B fBa-Tpu
JHA pacTyllue KPHUCTAJJIBI CIeAyeT Iepe-

HOCHUTH B HOBBEI CTaKaH, a PacTBOp (puib-
TpPOBATh W CHOBA 3aJWBATh MM KpPHCTAJ-
JIBI, TO/BEeIlleHHbIe HA HUTAX.

AHAJOrMYHO MOYKHO BBIDACTHTH OUYeHb KpAacHUBble OKpallleHHble B ADKHWH CUHUN

IBET KPUCTAJLIBI MeZHOro Kymopoca (puc. 66, 0).

OdopmuTe OTUET O TpoAesaHHOW pabore. B HEM mpezacTaBbre: a) rpa@uk po-
cTa KpUCTAJIOB (MX BEJWUYWHY WMJIM MAaccy) B 3aBUCUMOCTU OT IPOJOJIKUTEIbHOCTH
(8 muax); 6) doro KpucramaoB. Jlydmime KpUCTAJIbl AKKYPATHO IIPOCYIIHTE oy-
MajKHOM candeTKoil, MoKpoiiTe GeCIBETHBIM JaKOM, YTOObI OHM He DPAaCILIBIBAJINCE,

¥ IPOJEeMOHCTPUPYHTE YUHUTENI0O M ONHOKJIACCHUKAM.
IIpoBeauTe CieLyIOIIHE PACUETHI:

a) BLIYMCJINTE MOJSAPHYIO Maccy 0e3BOAHBIX AJIIOMOKAJINEBBIX KBACIOB, paccdu-

TaiiTe MaccoBYIO JOJI0 METAJJIOB B CyJbdare;

6) BBIYHMCIHTE MOJISAPHYI0 Maccy MeJHOTo KyIopoca ¥ pacCuuTaiiTe MacCCOBYIO

moaio Boawl u cyibdara menu(ll) B xpucrajioruapare.

Puc. 66. Kpuctannbl anioMoKanneBbiX
KBacCLOB (@) U mMeagHoro kynopoca (6)




BBIBO/IbI K TJIABE II
«BAXKHEMIIINE IPEICTABUTEJIN
HEOPTAHUYECKHMX BEIIIECTB.
KO/IMYECTBEHHBIE OTHOIIIEHUS B XUMMWN»

1. Bosayx — mpupojHas razoBas cMech, COCTOSAIIAN IIPEMYIIeCTBEeH-
HO 3 asora (78 %) m xuciopoza (21 %).

2. O0BEMHYIO JOJI0 KOMIIOHEHTA I'a30BOH CMeCcH HaxXomAT mo dopmyJie
V(rasa)
V(cmecn)

3. Kuciopox B mpomblniieHHOCTH NOJIy4YaloT (PPaKIMOHHON IIeperoH-
KO JKUAKOTO BO3JAyXa, a B J1a6OpPaTOPUU — pasjo)KeHueM IepMaHTraHaTa
KaJInAd WM IIePOKCHIa BOLOPOZA.

4. BozmopoJ mosy4aroT B3aMMOZEHCTBUEM KUCJIOTHI C MeTaJIJIOM.

5. Kucnopox u Bomopon cob6mpaioT crocofaMu BHITECHEHUS BO3IyXa
WA BOABI.

6. Kuciopos pacrnosHamoT ¢ IIOMOIIBLIO TJEIOIell JIYYUHKU, a BOLO-
POA — IO XapaKTepHOMY XJIONKY HPH IMOMKHUTaHUU.

7. Okcunel — OUHADHBIE COENMHEHUS, COCTOAINNE U3 ABYX 3JIeMeH-
TOB, OAMH M3 KOTOPBIX KHUCIOPOA. KHCIOTBHI — cioKHBIE BeljecTsa, co-
CTOAIINE U3 aTOMOB BOZOPOZAA ¥ KHCJIOTHOTO ocTaTKa. COMM — IPOAYKTHI
3aMeIleHusl aTOMOB BOJAOPOJZa B MOJIEKYyJe KHMCJIOTHI Ha MeTasa. OcHOBa-
HUA — CJIOKHBIE BeIeCTBa, COCTOAIIVE M3 MeTajdJa M ONHON WM He-
CKOJIBKMX T'MJPOKCOTPYIII.

8. KosmuecTBo BemiecTBa 7, 4UCJIO gactuy, N u umciao Asoragpo (N A)
CBA3aHBI (hopMYyJIOi

¢(rasa) = 100 %

p=L . N, = 6,02 102 soizL
Ny

KosnuuectBo BemecTBa n, macca m u MOJApHasA Macca M CcBA3aHBI
dopmyIoit

KosmmuecTBo BemiecTBa n, 06sém V u MOJIAPHBINA 00BEM V), razoobpas-
HBIX BEI[eCTB CBA3AHBLI (POpMyJIOit

n=—,, V, = 22,4 1/ mMonp
Vm

9. Maccosyio gosio PaCTBOPEHHOI'O0 BEIECTBA HAXOAAT IIO dopmysae
m(B-Ba)
m(p-pa)

w(B-Ba) = - 100 %
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§ 23. okcunsl,
X KIJACCUPUKAIIUA
N XUMUYECKUE CBOMCTBA

R R it St

- C BaxHelWMUMK CBOWMCTBAMM NpefiCTaBUTeNIeN 3TOro Knacca COefMHEeHWI Bbl yxKe
- 3HaKOMW/IUCb, KOrja u3yyanu XuMMUYeckue CBOWMCTBA Bogbl. [pemnoxwure knac-
CUUKALMIO OKCHIOB, UCXOAS M3 UX XMMUYECKWUX CBOMCTB.

IIpu OOBIUHEIX YCJIOBHAX C BOXOI B3aUMOJEHCTBYIOT OKCHUABI METAaJJIOB IA-
u IIA-rpynn (mauunas ¢ Ca). B pesyiabrare peaknuum coefuHeHHS 06pasyoTCs pac-
TBOPUMbIE OCHOBAHUA — INEJIOUM, HAIPUMEP:

CaO + Hzo = Ca(OH)2

JlaGopaTopHbiit onbiT 17

MomecTnTe B NPpo6upKy HEGONbLLUOE KOMAMYECTBO (HAa KOHYMKE wnarens) HerawéHom us-
BECTM — okcuaa kanbums. [lobasste 4—5 Mn BoAbl, B3GoOTaNTe COAEPXUMOE NPoBUpKM
1 C nomouwblo nunetkn BHecute 3—4 kannm deHondTanenHa. Yto Habnonaete?

ITonryuuts Takum cmocob6om ruzpoxcup menu(ll) Heapss, Tak Kak OH HepacTBoO-
puUM B Boje:

CuO + Hy0 # Cu(OH)yl
A Kakue elwé CBOVWCTBA NPOSBASIOT OKCHAbI METannoB?

O6patumcs k sKcmepuMeHnTy. K HeGOMbIIOMY KOJHMUECTBY YEPHOT'O MOPOIIKA OK-
cuna menu(Il) mo6aBum 2—38 MJI pacTBOpa CepHOHM KHCJIOTEI M CMeCh noorpeeM.
ITosBienue cuHeil OKpAaCKHM pacTBOpa CUTHAJIM3UPYET O MPOTEKAHUU XUMHUECKOI
peaxkum:

CuO + Hy80, = CuSO, + Hy0

AHAJIOTUYHO IIPOTEKAIOT PEaKIIUU OKCHAOB APYI'MX METAJIJIOB HEe TOJBKO C cep-
HOH, HO U C COJNAHOM, M C A30THON KMCIOTAMIH.

Okcunapl, KOTOpble B3aMMOAENCTBYIOT C KUCIOTaMMu, obpasysi conb U BOAy,
U KOTOPbIM B KavyeCTBe TIMAPOKCUOOB COOTBETCTBYIOT OCHOBaHUSI, Ha3biBAIOT
OCHOBHbIMM.

BonsmuHCTBO TAaKHUX OKCHIOB 06Pa30BaHBI METAIAMH C HeGOJIBIIMMK 3HAUCHW-
aAvMu BaseHTHOCTH (I mum II). Srto, Hanmpumep, OKCHABI IEJOUHBIX U IIEJIOYHO3e-
MenbHBIX MeTaIoB (IA- u IIA-rpynn mepuosudeckoi cucremsr JI. 1. Menpeneesa),




oxcuz xenesa(ll) — FeO, oxcux xpoma(Il) — CrO. B Tabuune 7 mpencTaBIeHBI
(OpMYJIbI HEKOTOPEIX OKCHAOB U COOTBETCTBYIOI[MX UM OCHOBAHWIA.

Tabauya 7
DOopMyIhI HEKOTOPHIX OCHOBHBIX OKCHIOB M COOTBETCTBYIOIIUX MM OCHOBAHMIL

A Kakue CBOMCTBA NPOSBASAIOT OKCHAbI HemeTannos?

Oxcuael HeMeTANIOB COeIUHAIOTCS ¢ BOAOH, 00pasysa KHCJIOPOACOAepIKAIIAe KIC-
JIOTBI, HaIpUMep: .

P205 =+ 3H20 = 2H3PO4

BenomuuM skcmepumenT mo coxurammio gochopa u PacTBOPEHUIO MOJYYEHHOT'O
HIPOAYKTa B BOAE. ITH MPONECCH] MOXKHO ONMHUCATH C MOMOLILI0 0COBOH CXeMBI — ue-
TIOYKY NpeBPaIeHHil, NN MepexooB:

P - P205 =2 H3PO4
HepacTBopumyio KpeMHUEBYIO KHCIOTY TAKHM CIOCOGOM MOJNYYUTHh HEJb3:
SlOz <t H20 * H2$103

Xopowo u3BecTHAsA BaM DEAKIUSA DACIIOBHABAHUS YTIIEKHCIOrO rasa ¢ TIIOMOIIIBIO
H3BECTKOBOM BOJABI MJLTIOCTPHPYET €Ilé OJHO CBOHCTBO OKCHAOB HEMETAIOB — O6-
PasoBaHMe COJIM U BOJABI IPU HX B3AMMOJEHCTBUHU C OCHOBAHUSMU:

CO, + Ca(OH), = CaCOsl + H,0

JlabopaTopHsiii onbiT 18

losTOpUTE BKCNEPUMEHT MO pacno3HasBaHMio yrnekucnoro rasa. Haneiite B npo6upky
3—4 Mn 13BeCTKOBOV BOAbI U Nponyckaiite 4yepes3 HeeE C MOMOLLbIO CTEKJITHHOW TPYBOUKU
W CONOMUHKU ANsl HanWTKOB BblAbiXxaemblii BO3ayx (puc. 63). Yto Habniopaete?

Coup u BOAY oﬁpaaylo'r U Ipyrue OKCHUAbl HEMETAJJIOB WUJIX METAJJIOB C BBICOKHM
3Ha4YeHUEeM BaJIECHTHOCTH, Hanpumep:

SO3 + 2NaOH = Nast4 B H20
C!‘O3 + 2NaOH = NaZCrO4 + H20

Okcnapl, KOTOpbIE B3aMMOAENCTBYIOT C OCHOBaHMSIMU, 06pPasys Conb M Boay,
W KOTOpPbLIM B Ka4yecTBe rmApPOKCUMAOB COOTBETCTBYIOT KUCNOTbI, HA3LIBAIOT KUC-
NOTHBLIMM!.




@opMyJabl HEKOTOPBIX KHCJIOTHBIX OKCHIOB M COOTBETCTBYWIOINUX WM KHCJIOT
npencTraBiieHbl B Tabsune 8.
Ta6auya 8
@opMyJIbI HEKOTOPBIX KHCJIOTHBIX OKCHIOB M COOTBETCTBYIOIIMX MM KHCJIOT

®opmyna kucnotHoro okcupaa | @Popmyna cooTBeTCTBYIOWEH OKCHAY KMCOThI
N,Os HNO;
N,O; HNO,
SO, H,S0,
SO, H,SO;3
P,0s H3PO,
Co, H,CO5
Si0, H,SiO;

OcHOBHBIE U KUCJOTHBIE OKCHIbl O0BEJUHSIOT B OAHY OOINyI0 TPyIIy — coJe-
o0pasymomye OKCHUIbI. OTOMY Ha3BAaHHUIO IOJHOCTBIO COOTBETCTBYET elé OJHO CBOIi-
CTBO STHUX OKCHUIOB — OCHOBHBIE U KHCJIOTHBIE OKCHIBI B3aMMOJEHCTBYIOT IpYyT
c apyrom, obpasysi coJikd, HalpuMmep:

t
CaO + SiOp = CaSiOg

HmeeTca HeOOJBIIOE UMCIO OKCHUAOB, KOTOPHIE HE B3aUMMOJEHCTBYIOT HHU C KHC-
J0oTaMM, HHE CO IIeJodYaMy M coJjieli He o0pasyioT. JTH OKCHABI TaK M HAa3bIBAIOT-
ca — Hecoleo6Gpasyromue, Hampumep oxcuzasl asota (I m II) — NyO u NO, oxcup
yraepoga(1l) CO.

Croco6bl TOJMy4eHHss OKCHUIOB. 1. Bzaumodeilicmeue memannog U HemMemaJsios
¢ Kucaopodom:

t
2Mg + Oy = 2MgO
Ng S 02 = 2NOT

2. Pasnosxcenue z2udporxcudos (HepacmeopuMblX OCHOBAHUL U Kucaopodcodep-

Hauwux Kucaom) u coaeil: ¢
Fe(OH)2 = FeO + H20

t

H,Si03 = Si0y + Hy0
t

CaCOg = CaO + CO,T

3. Bzaumodeilcmeue CJLONCHbLX B8euLecme ¢ KUcaopooom:

2ZnS + 305 = 2Zn0 + 2S0,T

Okcuapl coneobpasyiowme (OCHOBHbIE U KUCNOTHbIE) U Heconeobpasyio-
wue. XumMuyeckme CBOMCTBa OKCUAOB: B3aMMOAeWCTBUE C ruapokcupa-
MU (kMcnopoacogepXalmmM KUCJIoTaMU UM OCHOBaHUAMU), BOOOW, Apyr
c npyrom. Mony4yeHne okcuaos




MpoBepbTe CBOWM 3HaAHUSA

MpumeHnTe CBOU 3HAHUA

1. Kakue BellecTBa HasbiBalOT okcuaamu? Ha kakue rpynnbl OHM aenatca? Hanpute
CXOACTBO WM pasnuyusi B CBOMCTBaxX 3TUX rPynmn OKCUAOB.

2. Kakue rugpokcuibl — OCHOBaHWSi U KMCNOPOACOAEPXALUME KNCNOTbl — COOTBETCTBY-
10T coneoBpasylowmm okcmaam?

3. Haz30BWTE OCHOBHbIE CMOCODObLI MOAY4EHUs OKCUAOB U MPOVUTIOCTPUPYITE UX ypaBHe-
HUAMU peakLun.

4. 3anuwmte GOpPMysbl OKCUAOB, COOTBETCTBYIOWMX CleAyoWUM rnapokcraam:
a) cepHou kucnote HoSOy r) rugpokcuay csuHua(lV)

6) mapraHuoBoi kucnote HMnOg4 n) xnopHoii kucnote HCIO4

B) ruapokcuay xenesa(lll)

5. 3anuwnTe ypaBHEeHUs peakuyii, C MOMOLLbIO KOTOPbIX MOXHO OCYLIECTBUTL CNeayto-
e NpeBpaLeHns:

a) Ca —» CaO — Ca(OH), — CaCl,

+NaOH
6) Cu — CuO — CuSO, — Cu(OH), — CuO — Cu
B) dochop — okeup, docdopa(V) — dochopHas kucnora — docdar kanus
+HCI
r) KpemMHuii — okcug, kpemHua(lV) — cunvkart HaTpus — KpemHuesasi kucnota — okcua,

kpemHus(1V)

6. Kakon 0GbEM yrnekucnoro rasa (H.y.) obpasyetcs npu B3ammogencteum 730 1
20 %-HOI CONSIHON KMCAOTH C HEOBXOOAVMMBIM KONMYEecTBOM Mpamopa? Kakoe konude-
CTBO BeliecTBa kap6GoHaTa Kanbuus notpebyetca Ans peakuun?

Wcnonb3ynte AONONHUTENBHYIO uHGOpMaLmio

7. MNMoprotoBbTe COOOLLEHNE O CBOMCTBax 1 obnactax NPUMEHEeHUs OOHOro M3 OKCUAOB
MeTanna wunm HemeTtanna. AprymeHTupyiite BblbOp OKcuaa.

§ 24. OCHOBAHWA,
NX KIACCUDPUKAIIUA
N XUMMNYECKME CBOVICTBA

BCMOMHUTEe Ha3BaHMS M3yyeHHbIX OCHOBaHMiM M Wx coctas. Kakas rpynna r
aToMoB obbeauHsieT ocHoBaHWs? Kak oHa BnMsieT Ha WX obLue XUMUYECKHe
ceovicta? '

HOBTOpPlM onpenesieHue. OcHOBAHUA — 9TO CJOXKHEBIE BeIeCTBa, COCTOAIHE U3

aTOMOB MeTaJijla ¥ OLHOM MJIM HEeCKOJBKHX THJPOKCOTPYIII.

Il;1s1 OCHOBaHME MOYKHO IPEAIOMKHUTD KJIACCHPHUKAIMIO IO PA3JUIHBIM IPUIHAKAM.




Knaccnduranua ocuopanmii

Mpusnaku knaccudmkauuu I'pynnbi ocHoBaHwmi ﬁpuuepu

1. KucnotHocTtb OaHOKUCNOTHbIE NaOH, KOH
(4ncno rpynn OH s cocrase) [iByxkucnoTHble Ca(OH),, Mg(OH),
2. PactBopumocTb PactBopumble unu wénoum NaOH, KOH, Ba(OH),

Hepactsopumbie Cu(OH),, Mn(OH),

n

Obmaa popmyna ocmoBammiit — M(OH),, rze M — merann, n — BajeHTHOCTE
MeTasia, u, CJIeLOBATeNbHO, YHUCIO THAPOKCOTPYII.

Haspauns ocmoBammii, KaK U OKCHIOB, COCTABIAIOTCH OUEHE IPOCTO:

Has3BaHUe MeTaJljia
TUAPOKCHUJ + B POAUTESIHHOM +
namexe

BaJICHTHOCTH MeTaJjlia,
€CJIM OHa IepeMeHHas

ITpuseném opmynsr u HasBanus HEKOTOPbIX OCHOBAHMIi:

NaOH — ruzapoxcug HATpUA;

Mg(OH); — ruapoxcug MarHusd;

CuOH — ruapoxcuz menu(l);

Cu(OH)y — ruzgpokcug menu(II).

XHMHYeCKHe CBOHCTBA OCHOBAHMIL Boxuble pacTBOpmI mIesnoueit MBLIKUE Ha
OImMyNb, pasbefaloT KOXKY, TKAHb, MU3MEHAIOT OKPacKy MHAUKATOpoB. Obmine cBoii-
CTBA IIeJI0Yell CBA3AHBI C HANIMYHEM B UX COCTABE ruppoxcorpynn OH. Hepactso-
PHUMBbIe OCHOBAHUA STUMM CBOMCTBAMH He 0GJafaioT.

1. Bzaumodeiicmesue ¢ wucromamu ¢ o6pasoearuem coxneii. B ary PeaKnuio BCTy-
[AlOT BCEe OCHOBAHUA: U IIEJNOYM, U HEPACTBOPUMEIE TUAPOKCUABI METAJJIOB.
Peaxknusa Mexay ménousio m KUCIOTOMH HAa3bIBAETCA peakuueil HeHTpaaIu3amuu:

Ba(OH)2 I 2HNO3 = Ba(NO3)2 3 2H20

NaGopatopHsiit onsiT 19

B npobuvpky Haneiite 2—3 mn pPacTBopa LWENOYM N HECKONLKO Karnesb deHondTanenHa. Yro
Habniopaete? 3atem pobasbTe B NPOGVPKy PacTBOP KUCAOTbI 40 MOAHOrO obecLBe4mBaHus
conepxmmoro. OGbSICHUTE pesynbTar HaGIoAeHIA. 3anuwnte ypasHeHne peakumu.

2. Bsaumodeiicmeue wucaom c HEPACMBEOPUMBLMU OCHOBAHUAMU TIPOTEKaeT aHa-

JIOTUYHO:
Fe(OH), + 2HCI = FeCl, + 2H,0

JNaGopatopHbiii onsit 20

Monyyure HepacTBopumbIii ruapokcun, mMeau(ll) peakuueii obmeHa. [na aTtoro B npo-
6upky ¢ 2—3 mn pacteopa cynedara meau(ll) Haneiite 1—2 mn pacTteopa wénoyun. Yrto
Habnopaete?

K nonysenHomy ocagky no6aebte CONAHYIO UM CEePHYI0 KMCMIOTY A0 NOJIHOMO ero pac-
TBOpeHus. OBbsCHUTE peaynbTaTsl HabnoaeHnn, 3anuwmnTe YPaBHEHUS peakuuii.




3. Bzaumodeiicmaue ¢ KUCAOMHbLMU OKCUAAMU. ITO CBOMCTBO XapaKTEPHO AJsA
mesioueii. C HUM BBI IO3HAKOMMJIMCH IIPU paccMoTpeHuu oxcuaos. Hamomuum:

Ca(OH); + COy = CaCO3 | + H,0

4. Bsaumodeiicmeue ¢ pacmeopumbimu coasmu. Ilogunaaercsa obmemMy IPaBUIy
NPOTEeKAHUs PeaKIuii MeKIy PACTBOPAMH BeIeCTB — B Pe3yJbTaTe €€ HOJIKHBI 00-
pasoBaThCA OCAJOK WJIU Ta3, HalpuMep:

CuSO, + 2KOH = Cu(OH)yl + K380y
NH,Cl + NaOH = NaCl + NH3T + Hy0

5. Pasnoxcernue Hepacmeopumvlx ocHoéaruil. Ilpm HarpeBaHUM HepPacCTBOPHMEBIE 4
OCHOBAHMSA pAa3JIaralOTCs HA COOTBETCTBYIOIIMN OKCHJ MeTajjaa U BOAY: :

Cu(OH), = CuO + H,0
Fe(OH)y = FeO + Hy0

NaGopaTopHbiil onbiT 21

.

Monyunte HepacTBOpuMbI rmapokeun meau(ll) peakuuelt obmena. [ns aT0ro B npo-
6upky ¢ 2—3 mn pacteopa cynbdara meau(ll) aobasbte 1—2 mn pactsopa LLENOHN.
Mpo6upky ¢ ocagkom rugpokcvupa meau(ll) sakpenuTe B Aepxarene nan nanke wrarisa
v HarpenTe. Yto Habniopaete? 3anuwnTe ypaBHEHVE peakuuu.

IonyueHnue ocHoBaHMil. B J1a60paTOPHBIX YCAOBUAX IENIOYM MOYKHO IIOJYYHUTH
ezaumodeiicmeuem memaanos IA- unu IIA-zpynn (nawunas ¢ Ca) unu ux oxcudos

¢ 8000iL:

2Na + 2H,0 = 2NaOH + H,T
BaO + Hy0 = Ba(OH),

HepacTBOpUMBIE OCHOBAHUSA MOJIYy4aloT peaxyueil o6mena mexcdy pacmeopamu
WEéNoYU U COLU COOMEemcmeynu,ezo memaJia:

2KOH + FeCl, = Fe(OH),l + 2KCl

OcHoBanua. Knaccudukaums v HasBaHus OCHOBaHui. OGwwme xumuye-
CKMe CBOWCTBa OCHOBaHWW: B3aMMOAEeWNCTBME C KUCJIOTaMU, KUCJIOTHbIMU
okcupaaMm u consMmu. PasnoxeHme HepacTBOPUMbIX OCHOBaHuii. Monyye-
HUe OCHOBaHUM

MpoeepbTe CBOU 3HAHUA

1. [JaiiTe onpeaeneHne OCHOBaHUSIM, NPeaiIoXuTe Knaccudukauuio no AByM npusHakam
1 crnocob o6pasoBaHns Ha3BaHUN.

2. Mepeuncnure XMMUYECKME CBOWCTBA LLENOYEN, yKaxuTe yCnoBusi npoTekaHua peak- |
LN,

3. CpaBHUTE CBOIACTBA LLEeNoYelt ¥ HepacTBOPVMbIX OCHOBAHWIA.




MpumennTte ceou 3HaHus

4. 3anuwuTte ypaBHEHWSI peakuuii, C NMOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTL Cleayo-
wme npespalLeHus:

Li > LiyO — LIOH — Li,CO3 — CO,

5. K 120 mn Boapl po6asunu 48 r pacTeopa rnapokcuga Hatpus C MaccoBOW monem
weénoumn 25 %. Hangute mMaccoBylo [0M0 WENOYM B Nony4eHHOM pacTBope.

6. Haiigute maccy ocapka, BbinasLiero npu pobaeneHnn Kk 160 r 2%-Horo pacTBopa
cynobdata menu(ll) Heobxoaumoro konuyecTsa pacTeBopa rmapokcuaa Hatpus. Kakoe ko-
7INHECTBO BeLLeCTBa rmapokKcuaa HaTpusi BCTYMUAO B peakumio? j

Wcnonbayiite AO0NONHNTENbHYIO NHpOopMaumio

7. MoproTtoebTe coobuieHne o MoNly4eHNN, CBOMCTBaX M MPUMEHEHUM OOHOV U3 edKux
Lenoyen.

S 25. kucinorer,
X KIIACCUDPUKAIIUA
N XUMMNYECKMUE CBOMCTBA

~ Bcnomuute Hazsamus M3YYEHHbIX KMCNOT, WX COCTaB W Kiaccudmkauuio. Kakas
4acTb MOJNIEKY/Nl KUCNOT onpepenser Ux obliMe XUMUYECKMe CBOMCTBA?

IToropum ompenesnenme. Kuciorer — 5TO ClI0MKHBIE BeII[eCTBa, MOJIEKYJIBI KOTO-
DBIX COCTOAT M3 QTOMOB BOJOPOJA M KUCJOTHOTO OCTATKA.
Paccmorpum o6muit cnoco6 06pasoBaHus HA3BAHWN KUCIOT.

’

Becrcuc.noponmﬂe KHMCJIOTHBI: HEeMeTaJlJI-0-BOXOPOaHAA KMCJIOTa

HCl — x7aoposomopomnas kuciora
HyS — cepoBomopozuas ruciaora

Kuciopoaconepsxamue KHCIOTHI: HeMeTaLI-ucm(K)-as KUCJI0Ta

e o

HNO, — asormcras xwumciora HNO3; — asormas kuciaora
2 3

Knaccuduranua rucior. Knaccupuranua kucaor mo Pas3/IMYHBIM IIPU3HAKaAM
npuBejeHa B Tabuawuie 9.

XuMuyecKue cBoiicTBAa KHCIOT. Kuciibri BKYC, [JeHCTBHE Ha WHIWKATOPHI,
B3aMMOJIeJiICTBHE C MeTaJJIaMH, OCHOBHBIMHU OKCHUJAMU, OCHOBAHUSAMMU U COJISAMU —
BCe OTH CBOWCTBA HABISITCA OOIMMMU [ KHUCJIOT. O6mue cBoiicTBa KuCiIoT
OIPEAeIAIOTCA HAJUYIMEM B COCTaBe UX MOJIEKYJ aTOMOB BOZOPOAA.




Tabauua 9
Knaccuduranusa KHCIOT

'I'l'pusnaxn_ KnaccuduKauum Tpynnbi KucaoT : Mpumepbi

1. Hanuuune kucnopopa Kucnopoacopepxaiuve | HySOy4, HNO3, H3PO4

BeckucnopopfHble H,S, HCI

2. OcHoBHOCTb (4ucno aTomos OpnHOOCHOBHbIE HCI, HNO;

BOZOPOAA B MOJIEKy/e, CrocoBHbIX i
3aMeLlaTbcs Ha MeTann) flByxocHOBHbIE H,S, HyS03, HyCO3

TpéxocHbBHbIE H3PO4

3. PactBopuMOCTb PactBopuMble H,S04, HNO3, HBr

HepacTBopuMble H,SiO3

4. Jletyyectb Jletyuve HCI, H,S
Henetyuue H,S04, H,SiO;3

5. CrabunbHocTb CrabusibHble H,S04, H3PO4, HCI
HectabunbHble H,CO3, HyS03, H,Si0;

1. Bzaumodeiicmeue Memasnoé ¢ pacmeopamu Kuciom. Hanpumep, Kak BBI
HOMHHTe, B3auMOJIeficTBIeM COJISHON KHUCJOTEI C IIHKOM IIOJIy4aloT BOJOPOA:

Zn + 2HCI = ZnCly + HyT

BaauMojeficTBAe KHCJIOT C MeTaljlaMy HPOHCXOAUT mpu coOuofeHnH pAfa yc-
JIOBUIL:

e MeTaJI [OJIKeH HAaXOAUThbCA JeBee BOAOPOAA B 0coGoM PpAAy, KOTODBIM Ha-
3bIBAETCA PAAOM AKTHUBHOCTH METAJJIOB (971K TPOXUMUUECKUM DANOM HaIpsyKeHUN
MeTaJIJIOB):

Li, K, Ca, Na, Mg, Fe, Mn, Cr, 7n, Fe, Sn, Pb, Hy, Cu, Hg, Ag, Au

e B peayJbTaTe PeaKIuy JOJIKHA 06pasoBaThLCA PACTBOPHMAsA COJb, T. K. B IPO-
THUBHOM CJydae OHa IOKPOET MeTaJLI [UIEHKOH M AOCTYI KHCJOTHI K IIOBEPXHOCTH
MeTajljia MPeKPaTHUTCH;

« To-ocoboMy, He 00pasdys BOJOPOAA, B3aMMO/EHCTBYIOT C MeTajljlaMi KOHIIEeH-
TpUpOBaHHAs CepHAsA KHCJIOTa M a30THA KUCJI0Ta JI000M KOHIEHTPAIUH.
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B ogHy npobupky onyctute rpaHyny uvHka, B Opyrylo — Kyco4ek mean u pobasbTe
Mo 2—3 M CONAHON KUCNOTbl. YTO Habniopaete? O6bsicHUTE pesysibrar HabnooeHns.
3anuwmnTe ypaBHEHVsi peakuuii.

9. Bzaumodeiicmeue Kuciom ¢ OKcudamu memaJos BaM yiKe 3HAKOMO II0 TeMe

«OKCcuOpI»:
CuO + 2HNOj3 = Cu(NO3)y + H,0

CuO + H,S0, = CuSO4 + Hy0




3. Bzaumodeiicmeue Kuciom ¢ zudpoxkcudamu memaJsisioé BaM 3HAKOMO IIO TeMe
«OcHOBaHUSA:

NaOH + HNOz; = NaNO; + H,0
Cu(OH), + HyS0, = CuSO, + 2H,0

4. Baaumooeiicmeue kucaom ¢ conamu. C CONIMU KHUCJIOTHI B3aUMOJEHCTBYIOT,
eciy B pe3yJbTaTe peakIuy o0pasyeTcs OcaJoK WJIN ra3, HaIpUMep:

BaCl, + Hy80, = BaSO,| + 2HCI
NayCO3 + 2HNO3 = 2NaNO3 + Hy0 + COyT
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B npobupky ¢ pactBopom kapboHata HaTpusa (1—2 mn) gobasbTe Takon e 06beM Co-
NSHOW KucnoTbl. YTto Habnwopaete?

B npobupky c consHoi Kucnotoi Ao6aBbTe HECKONIbKO Kamnesfib pacTBopa HUTparta cepe-
6pa. Y1o HabnopgaeTe? 3anuwunMTe ypaBHEHUSI peakLuuii.

ITonyuenne xkueaor. 1. BeckuciopoagHble KUCIOTHI NOAYYAOM CUHME30M U3 NPO-
cmbLx gewecme ¢ nocaedyrnuw,um pacmeopernuem 6000po0H020 coeduHeHus 6 sole,
HaIpuMep:

H, + Cly = 2HCI

Kucnoponconeprkamue KUCIOTHI NOAYLAIOM 83aumodeilcmaeuem KUCI0mHO20 OK-
cuda ¢ s800oil:
SO3 C H20 = HzSO4

2. Pearxyueil obmeHa noiywanm KUCLOMbL U3 UX COJell BbLmecHeHuem 0oJiee
CULbHbLMU KUCLOMAMU, HAIPUMED:
Ca3(PO4)2 = 3H2804 = 3C&SO4 + 2H3PO4

B mocnemHeM caydyae KHCIOTY OTHENAIOT OT MAJOPACTBOPUMOIO CyJb(aTa Kajlb-
nusa GUIBTPOBAHUEM WM OTCTAMBAHUEM.

= 2N
Kucnotbl. Knaccudpukauus wm HasBaHua kKucnotr. OOGwue xumuyeckue
CBOWCTBa KMC/OT: B3aUMOAEeNCcTBUe C MeTasslaMu, UX oKcugamuv, rmapok-
cugamMm M conamMmu. YCnoBus NPOTEKaHUs peakuui KUCJIOT C MeTasiylaMu
u consamu. MNMonyyeHme kucnor

. Javite onpepeneHne Kucnotam, UCXO4s U3 UX CocTasa.
. Mpeaonoxurte knaccndukaumio KMCIOT MO PasnnyHbiM NpU3HaKam.
. Kak o6pa3syioTca HasBaHuss KUCNOT?
. Kakumu obwmmn ceoiictBamn 061a4ail0T KUCIOTbI?
Kakune ycnosus Heobxogmmo cobniogaTtb ON1s NPOTEKAHUA peakuuii KUCIoT ¢ MeTas-
MU n consamMmn?




MpumennTe CBON 3HaAHUA

i

6. Ncxops U3 NPUHUMNOB Knaccudbukaumm KMCNoT, AanTe MOJIHYI0 XapakTepucTuky a3oT-
HOoM n docdopHOoI KnucnoTam.

7. 3anuimnte ypaBHEHUsI peakumii, C MOMOLLLIO KOTOPbIX MOXHO OCYLUECTBUTb Creayio-
wMe npeBpaLLeHuns:

Cl, —» HCI — NaCl — AgCl

8. Ha monuyio Helitpanusaumio 110 r pactsopa CepHoi KucnoTel noTpebosanock 80
10 %-Horo pactsopa rugpokcuaa Hatpusi. PaccuvTaite MacCoBylO AO/O KUCNOTbl B UC-
XOOHOM pacTeope.

9. BuiBeauTe GOPMySy KUCAOThI, €C/Iu U3BECTHO, YTO B €& cocTas Bxoaat 2,13 % Bopo-
poaa, 29,79 % asota n 68,08 % kucnopoaa.

10. K 980 mn 40 %-Horo pactsopa CepHOM KucnoTbl (nnoTHocTe 1,3 r/mn) gobasmnu
120 mn BoAbl. Haingute mMaccoBylo 000 KACIOTbI B MOJly4EHHOM PacTBOpeE.

11. C KakumMu 13 nepeymciieHHbiX BELLECTB OyAeT pearvpoBaTtbh COMIHAsA KUCoTa: asor,
Xeneso, OKCWUA, KanbLusi, CepHasi KMUcnoTa, rMapoKcua, alloMuHus, cynbdar HaTpus, HU-
Tpat cepebpa? HanuwuTte ypaBHEHUs] BO3MOXHbIX PEaKLMiA.

Ucnonb3yinTe 4OnofiHUTEeNbHYI0 nHpopMaumio

12. MoaroToBLTE COOBLLEHNE O MONYYEHWUU, CBOVWCTBAX U NPUMEHEHUW OLOHOW U3 KWUC/OT.
ApryMeHTUpyiTe BbiGOP KUCNOThI.

§ 26. couan,
NX KJIACCUDPUKALIMS
Y XUMWYECKHUE CBOMCTBA

BCroMHUTE peaKuuu MeXAy KnaccaMu WM3yYeHHbIX COeAWHEeHWH, B pesynbrate
KoTopbix 0Bpa3sylorcs conu. Kak KnaccuduuMpyloT 3TW BellecTsa, Kak obpasy-
|OTCA WX Ha3BaHUS WU KaKMMU OBLIMMK CBOWMCTBaMW OHM ObBnajaior? -

HanomuuMm ompenenenue. Conu — CJIOKHEIE BeIeCTBA, COCTOSALIME H3 MeTaslaa

1 KHCJIOTHOI'O OCTaTKa.

to oIlpeneJieHue coyeit CIIpaBeJJINBO TOJIBKO I CPeJHHUX HJIN HOPMAaJIBHBIX

coJIeH.

O6paTumMcs K KJIACCU(MUKAIIUY COJIei.
Knaccuduranmua coneit. B mavame XIX B. IIBeJCKHNA XMMHUK 1. 1. Bepuenuyc

cOpPMYIHPOBAJ ONpejesieHne COoJeil KaKk IPOAYKTOB DeaKIUil KHCJIOT C OCHOBAHM-
AMY WJIN COeJUHEeHHH, IOJyYeHHBIX 3aMellleHHMeM aTOMOB BOAOpPOJa B KHCJOTe
Ha Merasul. Ilo 9TOMY NPHBHAKY pA3IUYalOT COJNHU CpedHUe, KUCILbie U OCHOBHbLE
(raba. 10).




Tabauya 10
Kuaacendpuranus coueii

I éynn'a . XapakTtepuctuka Mpumepsbi

CpenHue unum MpopyKkTbl nonHoro 3amelueHuss aTOMOB BO- NaCl, CaCOs, K,SiO3,
HOpMasbHble [opoja B KWC/IOTe Ha MeTann Ba(NO3),, NH,CI

Kucnbie lMpoaykTbl HenonHoro 3amelyeHus atomos NaHCO3, Ca(H,P0Oy),
BOAOPOAA B KWUC/IOTE Ha MeTann

OcHOBHbIe MpoayKTbl HenonHoro 3ameleHus rMApPOKCO- (CuOH),C03, ZnOHCI
rpynn B OCHOBaHWM Ha KWUCNOTHbIM OCTaTOK

O6muit cnoco6 o6pasoBaHUsA HA3BAHWUI COJeii:

Ha3BaHUe Ha3BaHHEe MeTaJjlja BaJIEHTHOCTH
KHCJIOTHOTO SE B POAUTEIBHOM MmerTaJia,
ocTaTkKa nangexe €CJIX OHa IIepeMeHHas

HaspaHusa cpegrux cosjeii naHbl B Tabaume 11.

Tabruya 11
HexoTopsie Heoprammyeckme KHCIOTHI M HX CpeaHHe COJM

®Dopmyna Ha3BaHue ®Dopmyna
KHUCNOTHOrO KHCNIOTHOrO W HasBaHHWe
ocrartka ocrarka ’ (npumep)

~ HasBanue
KMCOTI

AsoTucTas —NO, Hutpur KNO,
Hutput kanus

AsotHas —NO; Hutpar AI(NO3)3
Hutpar aniomuHus

XnopoeogopopaHas —ClI Xnopup FeCl;
(consHas) Xnopug xenesa(lll)

CepHucras >so3 Cynbcpur K,S0;
Cynbcout kanus

CepHas >so 4 Cynbdpar CuS0Oy4
Cynbdpat megu(ll)

CepoeogopogHas >s Cynbup, FeS
Cynbooug sxenesa(ll)

®ocdopHas Doccpar Ca3(P0Oy),
®ocdpar kanbuus

YronbHas o Kap6oHar CaCO4
KapboHat kanbuus

KpemHueras Cunukar Na,SiO3
Cunukar Hatpus




PacrBopuMocTh coJieli B Boje IpuBefeHa B Tabauie pacTBopumoctu: P — pac-
TBopuMble, H — HepacTBOpuMble, M — MajiopacTBOPHUMEIE.

s pelreHUss BOIIPOCA O PACTBOPUMOCTH COJIE MOYKHO PYKOBOACTBOBATHLCHA CJIe-
AyIOoNieil maMATKOM:

1) pacTBOpPUMEI B BOJE BCE COJIM HATPUSA U Kajus, a TaKyKe BCEe HUTPATHI;

2) HepacTBOPUMEI Bce (hochaTbl, KapOOHATHI, CUJIMKATHI M CYJAbMUALI (MCKJIIOUYEe-
HUE COCTABJIAIOT COEJUHEHWs HATPUs, KaJlusd U aMMOHHS);

3) pacTBOpuUMEI Bce XJopuAbl, 3a uckiaiooueHuem AgCl (mepacrBopum) u PbCly
(MasiopacTBOpHUM);

4) pacTBOpUMBI OOJBIIMHCTBO CyJab(daroB, Kpome cyuabtara 6apua BaSO, (me-
pacrBopuM), cyiaspara cBurna(Il) PbSO, (mepacTBopuM), cyibbara rKamsmusa CaSOy
(manopacTBOpuM), cyibdara cepebpa AgsSOy (MasopacTBOPUM).
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O3HaKkoMbTECH C KOJJIEKLIMEeN BblaaHHbIX BaM 06pasuoB conei. 3anuwnte ux Gopmynbl,
oxapakTepuayinTte ¢puanyeckne CBOICTBA, B TOM 4HUCIE U PacTBOPUMOCTb B Boge. Pac-
CYMTaNTE OTHOCUTENbHYIO MONEKYNSIPHYIO Maccy OOHOW M3 BblOaHHbIX Bam conei. Pac-
cyuTanTe MaccoBble OO0 3NEMEHTOB ANSA 3TOW Xe Conu.

B —

XuMHUYeCKMe CBOMCTBa coJieii. BazammopeiicTBue coJiell ¢ KHMCJIOTAMM M IIeJoda-
MU y:Ke OBLIO PacCMOTPEHO B IPEeABIAVINUX Iaparpadax.

1. Bsaumodeiicmeue ¢ memaanamu (1a6opaTOPHBIA OHBIT 25).

Takoe B3amMOAeHCTBHE IPOUCXOLUT IIPU COOJIONEHUU DsALAa YCJIOBUIMA:

e MeTaJIT HOJI’KE€H HAaXOOUThCA B PAAY HANDPAKEHHUM JieBee MeTallja COJIH;

e B pe3yJbTaTe DPeaKIIU¥ OOJIKHA o0pasoBaThCA pPACTBOPHMMAS COJIb, TaK KaK
B IIPOTHMBHOM CJIy4ae OHA IIOKPOET MEeTaJlJI OCAZKOM U JOCTYII PAcTBOpPa K METaJIy
MIPEKPATUTCH;

e IUIA 9TUX PeaKI Uil He PEeKOMEHAYEeTCS MCIIOJb-
30BaTh IIEJOYHBbIE M IIEJTOYHO3EMEJIbHBIE METAaJLIbI,
TaK KaK OHM aKTUBHO B3aMMOJEMCTBYIOT C BOJOI.
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Hanente B npobupky 2—3 mn pactBopa cynbdara
meau(ll) u onyctute B HEro CTafbHY0 KHOMKY Wau
ckpenky. Yto Habniopaete?

YpaBHeHUe BBINOJIHEHHOU peakumuu (puc. 67):

Fe + CuSO4 = FeSO4 + Cu

Emé oaun npuMep — peakIusa 3aMeIleHUs MeIbI0

HOHOB cepebpa: Puc. 67. BuiTecHeHne meaom
XenesoMm u3 pacTeopa
cynbdara megu(ll)

Cu + 2AgNO3 = Cu(NOy), + 2Ag




2. Bsaumodeiicmaue ¢ dpyzumu coramu. IIpusHaxom Taxoit PeaKknmuu SBJISAETCS
BBIITJIEHUE OCAaJKa.
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B Tpu npobupku ¢ pacteopamu xnopuaa, docdara u nogmaa HaTpusi nobasbTe Mo He-
CKOJbKy Kanenb pacteopa HuTpara cepebpa. YTo Habniogaete? 3anuiumnte ypaBHeHUs
peakunii.

ITpu mpoBeneHNMH 9KCIEPUMEHTA 1O JOKA3aTEILCTBY COCTABA COJIH oIpenesieHue
MeTaJljla ¥ KHCJIOTHOTO OCTaTKAa, OOPasyIIIuX 3Ty COJIb, MPOBOJUTCA C IIOMOI[HIO
KaueCTBeHHBIX peaknuii. Ilpm 5TOM B pOJIM peEareHTOB YaCTO BBICTYNAIOT
Apyrue conu. Hampumep, uTo6BI JOKas3aTh COCTaB XJOPHAA Oapusa, HEOGXOTUMO
IIPOBECTH KAa4YeCTBEHHYI0 DeaKIHUi0O Ha WOH 6apus C pacTBOPOM cyibdaTa HATpUA
¥ KaveCTBEHHYIO DPeaKIHI0 Ha WOH XJIopa C PacTBOPOM HHTpaTa cepefpa:

BaCl, + NayS0O4 = BaSO,l + 2NaCl
BaCl, + 2AgNO3; = Ba(NOg), + 2AgCIl
Crioco6s1 momyuenus coueii. PaccMoTpenue Croco60B MOIyIeHIS coeli TO3BOJISeT
IOBTOPUTH CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAWHEHUil, aKIeHTUDYs

BHUMAaHNEe Ha TeX CBOWCTBAX, B Pe3yJbTAaTe KOTOPBHIX 06pA3yIOTCA COJIH.
1. Bszaumodeiicmeue Kuciom ¢ memaniamu:

Zn + 2HC] = ZnCl, + H,T
2. Bzaumodeiicmeue kuciom ¢ okcudamu Memasnos:
CuO + HyS04 = CuSO4 + Hy0
ZnO + 2HNOj3 = Zn(NOg3), + Hy0
3. Bsaumodeiicmeue kuciom c¢ zudpoxkcudamu mMemasnnos:
NaOH + HCI = NaCl + H,0
Al(OH)3 + 3HNO3 = AI(NO3)3 + 3H,0
4. Bszaumodeiicmeue wkucaom c/ CoOnAMU:
BaCl, + H,804 = BaSO,|l + 2HCI
5. Bsaumodeiicmeue wenoueii ¢ KUCLOMHBLMU OKCUOAMU:
Ca(OH); + COy = CaCOsd + H,0
6. Bsaumodeiicmeue wenoueil ¢ conramu:
2NaOH + CuSO4 = NaySO4 + Cu(OH),l
7. Bsaumodeiicmaue coseii ¢ Memaniamu:
CuSO4 + Fe = FeSO4 + Cu
8. Bsaumodeiicmeue coneil ¢ Opyzumu CONAMU:

CaCly + NayCO3 = CaCOgl + 2NaCl




9. Bsaumodeiicmeue 0CHOBHbLX OKCUAO8 C KUCLOMHbLMU:

MgO + SOz = MgSO,

10. B3zaumodeiicmeue memannia ¢ HeMemaalnloMm:
Fe + S = FeS

Conu. Knaccudukaumsa v HazsaHusa coneil. PactBopuMocTb conei B Boge.
O6wme XxuMMYeckue CBOWCTBa CoOJieli: B3auMoAencTBMe C KUCoTamMm,
wenoyamMmu, Mertansiamu, cosisMu. YCNoBUSA NPOTEKaHWs peakuuin ¢ me-
Tannamm m conaMu. CnocoGbl Nnony4yeHus conemn

MposepbTe CBOM 3HAHUS \

1. [aiTe onpeneneHue consM, UCXoAs M3 COCTaBa 3aTux coeauHeHuit. [Ina kakux cosnei

3TO onpeaeneHve crnpasenneo?

2. Kak knaccuouumpyloT conm? KakoBbl pasnuynst Mexay OCHOBHbIMU U KUCAbIMU CO-

namn? B 4ém ux cxomcrtso? ¥

3. OxapakTepuayiiTe pacTBOPMMOCTb CONen B BOAE.

4. N3 npeonoxeHHoro nepevHs BbiGepute dopmynbl coneit: NiCly, LIOH, POCI3, SiHy,

Pb(NO3)s, Fes(S04)3, SCly, CaSOy, Bag(POy)2, CuSOy, Sn(NO3)p — u paitte vm Hassa- ;

HUA. YKaxute, Kakme n3 HUX pacTBOPUMbI, ManopacTBOPUMbI WX HEPACTBOPUMbI B BOAE.
e 2

MpumMmeHnTe cBOM 3HAHUA R

5. 3anuiinTe ypaBHEHUs1 BCEX BO3MOXHbIX Peakuuii, C NOMOLLbIO KOTOPbIX MOXHO Mosy-
4yuTb cynbdar LUmMHKa.

6. 3anuwunTe ypaBHEHUS peakuuii, C NMOMOLLbLIO KOTOPbIX MOXHO OCYLLECTBUTbL Cleaylo-
Lme npespaLLeHus:

C —» CO, —» MgCO3 —» MgO — Mg(NOg3); — Mg(OH); — MgO

7. Kakas macca ruapokapboHaTta Hatpusi (pbIxauTens Tecta) notpebyercs Ana nosyqe-
HUsa 9 5 rasoB (H. y.), BKOYas BoAsiHbIe napbi?
A

B L AN

WUcnonb3yiiTe AONONHUTENbBHYIO UHGOPMaLUIO

8. MoaroToBbTe COOBLLEHME Ha TeMy «3Ha4eHne coabl B HAPOAHOM XO35IMCTBE U UCTOPUS
COZI0BOr0 MPOU3BOACTBA>.




| § 27. rEHETUYECKAS
CBSI3b MEXIY KJIACCAMU
HEOPTAHUYECKUX COEINHEHWUIA

e SR s

ObpasoBaHue XMMUYECKMX BELLECTB — 3TO Pe3ynbTaT XUMMUUECKHUX peaKLuid.
Kaknmn B3auMHbIMK npeBpalueHHaMM reHeTUuecku (ot rpey. genesis — npo-
MCXOX/AeHUE, BO3HUKHOBEHWE) CBA3aHbl Pas/iMuHble KNacchl BelyecTs?

AR AR I S

RIS Spuaiie

s oTBeTa Ha BONPOC HY’KHO BCIOMHUTE KJacCu(pUKaINI0 BEIecTB.

ITo amemenTHOMY CocTaBy Bce BemiecTBa AesTCH Ha ABa THUIIA: IPOCThbIE, COCTOA-
[1e U3 aTOMOB OAHOTO XMMUYECKOrO 3JIeMEHTa, U CIAOMKHBIe, COCTOAIINE M3 ATOMOB
ABYX U 6o0Jlee XMMHUYECKUX 3JIEMEHTOB.

ITpocTrie BemecTsa nensaTcs Ha TpH KJiacca (rabm. 12).

Tabauya 12
IIpocTere BemecrBa

st XuMHueckue anemeHThl, OcobeHHocTH cocTaBa
obpa3syowure BewecTBa Knacca MW CBOWCTB BelecTB Knacca

Metannsbi IA-rpynna — wwenouHble mMetannbi; Tsépabie (kpome pTyTH) C Me-
llA-rpynna — Be, Mg 1 wénouHo- | Tannuueckum 6neckom, Koekue,
3emenbHble Metannbl; Al; nnacTuyHble, TENIO- U 31eKTPo-
mMeTannbl B-rpynn; nantaHougbl NPOBOAHbIE

M aKTMHOWAbI

Hemetannsi H, B, C, Si, N, P, As; CnocobHbl Kk annotponuu
VIA-rpynna —xanbKoreHbi (kpome H, N u ranoreHos).
(kpome Po); Cocrosr:

VIIA-rpynna — ranoreHbl — u3 monekyn (Hy, O; u Os,
Ny, ranorensbl, P4, Sg);

— W3 aToMOB (annoTponHbie
MoauduKauuu yrnepopa,
KPemMHus, 6opa, MbilbaKa)

BnaropogHbie | VIIIA-rpynna CocTosAT M3 oTAenbHbIX aTtomos.
rasbl B xumuueckue cessu BcTynator
peako. [ns He u Ne coeguHenut
He noJiyyeHo

CroxHEBIe BelecTBa TOXKe HeJAT Ha TPU Kjacca, KaKABIH M3 KOTOPHIX HOApas-
AensgeTca Ha IMOAKJIAacCh (cxema 4).

BemecTa pasinmuHBIX THIOB M KJIACCOB, KAK BBl MOIJIH y0enuTbCs1, CBABAHBI
MeXJy cOo00H B3aMMHBIMU IIPEBPALCHUAMI.

I'emeTnmueckoit Ha3bpIBaeTCA CBA3D MeXJy BeIleCTBAMHU Da3JIMYHBLIX KJIACCOB, CBA-
3aHHBIX MEXKAY CO00M B3aMMOIIPeBpPAIeHUIMHU.




CnoxHble BellecTBa

BuHapHble COeaUHEeHUs Mmapokcuabl Conun
BogopoaHble coeauHeHus Kucnopoa- |OcHoBanus: | |CpepHue: | Kucnbie: OCHOBHbIE!
‘ coaepxaiuve NaOH, Na,CO5;, | NaHSO,, | ZnOHCI
Bogoponkele | Jletyune KMCNOTI: KOH, CaSO, |Ca(HCOs),
coeMHeHus | BOOOpOAHbIe HNO3,H3PO,, Ba(OH),
MEeTaMIoB | coeauHeHus H,SO,
(rmapuabl): | HEMETaIoB:
NaH, CaH2 HC', NH3
Y
Okcungpl
ConeobpasyioLine Heconeobpasywoune
OCHOBHbIE: KucnoTtHble: .
Nago, CaO, FeO SOQ, P205, 5102 NO: CO

Mcxona W3 KiacCH(PUKANUYM INPOCTHIX BeINECTB, MOXXHO BBIAETHUTE JABa BHAA
reHeTUYeCKUX DANOB: TeHEeTHYECKHe DANbI METAJJIOB M FeHeTHYIeCKHe DAALl HeMe-

TaJlJIOB.

leHeTMYecKuin psa MeTanna oTpaxaer B3aMMOCBSA3b BELLECTB pPa3HbIX Knac-
coB, 06pa30BaHHbIX OOHUM U TEM Xe XUMUYECKUM 3IEMEHTOM-METasJIOM.

Hanpumep, reHeTHYeCKHUil DAJ MeTalna, KOTOPOMY COOTBETCTBYET IEJI0Yb:

1 2 3
Li — Li20 — LiOH - LizSO4

Takue 3amMCH HA3LIBAIOT IIEIIOYKOW IpeBpallleHu# WU I1ePeXooB, ¥ X MOXKHO
KOHKDETH3MpOBATh YPABHEHMAMHU DEAKIMiA: CKONBKO CTPEJOYEK B IEIOHKe MPEBpa-
meHuii, CTOIbKO U ypaBHeHuit. Tem He MeHee B HAIleM CJydae HMPOAYKT BTOPOTO
Iepexofa BOBMOXKHO IOJYYMTh ABYMSA CHOCOGAMH: B3aMMOJeHCTBUEM OKCHJA JIMTHUS
¢ BOZOl (peaKkmus COeAUHEHMA) ¥ B3AUMO/ENCTBUEM JHUTUA C BOJOH (peakmusa 3a-
memieHus, 4). IIpeAcTaBIeHHYI0 LENOYKY MOXHO [OIONHUTE emé OJHOM CBA3BIO:

1 2 3
Li — LipO — LiOH — LiySOy4
4

Tperuii mepexox (0T IIEI0UH K COJIM) MOKHO OCYIIEeCTBUTDH, HCIIOJB3Ys PasIHt-
able pearenTbl. Cynbdar jutusa o0pasyercs IPU B3aMMOJEMCTBAN T'UAPOKCHULA JIV-
tusg u ¢ okcuaoM cepbl(VI), ¥ ¢ CEPHOII KUCIOTOM, U C COJBIO, HAIIPUMED cyabdaTom
menu(1l).

(Banuwume ypasHeHus npedLoNeHHbLX peakxyuiL.)

Y T —p——— T TT—np
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IIpuBeném emé oguH MpUMep IeHETHYECKOTO DAAA MeTasia, KOTOPOMY COOTBET-
CTBYeT HEpPaCTBOPHUMOE OCHOBaHHUE:

Cu - CuO —» CuSO4 — Cu(OH)y; —» CuO — Cu

- 3anuwuTe ypaBHeHWs peakuuit nepexopos. BoaMoxHo, Bbl cymeeTe npepnioxuTs
- BOMOJIHUTE/IbHbIE CBA3M WM BapHaHTbl NEPEXOAOB (MX TakKe OTpasuTe ypasHe-
HUAMK peakuui).

JlabopaTtopHbiii onbIT 27
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o C NOMOLLBIO TUreNbHBIX LWUMNLOB U NWUHLIETA HArpPenTe Ha MnaMeHn CNMPTOBKU MEAHYIO
= - NNacTuHy WK KyCcOK TOJNICTON MeAHOW NpoBosnioku. Yto Habnopaete?

O6pazoBaBLMiics YEpHbIN HANET COCKOBNMTE Ha IMCT Bymarn 1 nepecsinsTe B npobup-
Ky. Mpuneiite B HE& 2 Mn pacTBOpa CEPHOIN KWUCNOTHI U HarpeiTe CoaepXUMoe C Mo-
MOLLbIO Aepxarens ona npobupok. Yto Habnopaete?

K nonyseHHomy pactBopy no6aBbTe HECKOSIbKO Kanenb pacTBopa Lénoun. Yto Habsio-
naere?

CocTaBbTe COOTBETCTBYIOLME YPABHEHUSI peakLii.

FeHeTnuyeckuin paa HemeTanna oTpaxaeT B3auMOCBA3b BELECTB pPasHbIX
Knaccos, 06paSOBaHHbIX OOHUM N TeM Xe XUMUYECKUM 3NIEMEHTOM-HemeTan-
J1I0M.

HpI/IBEJIéM IIpUMep I'eHEeTUYEeCKOIo psaga HeMeTaJla:
P - P205 4 H3PO4 == Ag3PO4

(Banuwume ypaenenus pearxuuii nepexodos.)

Bosee monno mMHOrooGpasme reHeTHYECKHX CBs3eil MeKAy KJIaccaMH HEOPTaHU-
YeCKUX COeJUHEHHU oTpakaeT cxema 5. IIpoaHanusupyiite eé, u BaM 6GymeT Jerde
BBIIOJIHUTE 3aJaHus naparpada.

Cxema 5

Kucnora

A

KuncnotHbin
okeupg,

A

HemeTtann




Knaccudukauns npoctbix BewecTB. Knaccndpukaumsa CnoxXxHbiX BeLLECTB.
FeHeTnyeckas cBA3b. NleHeTuyecknii pag metanna. N'eHeTnyecku pag He-
mMeTanna

MpoBepbTe CBOM 3HAHUA

1. Kak knaccuduvumpyloT npocTbie BellecTBa? Kak knaccudpuuupyioT CroXHble Belue-
cTBa? Ha3oBuUTE NMPU3HAKN FreHEeTU4ecKoro psaa.

MpumeHnTe cBOM 3HAHUSA

2. 3anuwuTe ypaBHEHUsI peakuuii, C NMOMOLLbIO KOTOPbIX MOXHO OCYLIECTBUTb Clieayto-
Lme npespaLleHuns:
S - X = HySO3 — NaySO3 — X

3. B cxeme npespaLlleHui
X X, 7 X3
SO, — SOz — HxSO4 — NaySO,

BewecTBammn Xy, Xo 1 X3 ABASAIOTCA COOTBETCTBEHHO:!

1) 02, H20, NaOH

2) N02, H2, NaCl

3) Oy, HyO, Ny

4) Oy, Hy, NH3-H,0

3anuwunTte ypaBHEHUSA peakuuii, COOTBETCTBYIOLLMX NPUBEAEHHON LIENoYKe rnpespaLleHnii.
4. B uenoyke npesBpaLieHui

Ca - X; = Ca(OH), —» X, — CaO — X3 — AgCl

BewecTsammn Xq, Xo 1 X3 ABNSIOTCA COOTBETCTBEHHO:

1) CaO, CaCOg, CaCly

2) CaSQy4, CaCOg3, CaCly

3) Ca0, CaS0y4, CaCl,

4) CaO, Ca(HCO3), CaCO3

3anuwnTte ypaBHEHUS peakuuii, COOTBETCTBYIOLUMX NPUBEAEHHOWN LeroyYke npespa-
LLEHWIA.

5. Hanpgute maccy ocagka, KOTopblii BbinagaeT npu cnusaHum 807 r 20 %-Horo pactesopa
HuTparta ceuHua(ll) ¢ pacTBopoMm, cogoepxXawum M36bITOK noauaa Kanus.

6. Kakue M3 nepeymcneHHbIX BELLECTB B3aMMOOENCTBYIOT C COJSITHON KMCNOTOW: MarHui,
okcug megu(ll), rmppokeua meau(ll), meab, HUTpaT marHus, rmgpokceug xenesa(lll), ok-
cupn kpemuus(lV), HuTpat cepebpa, cynbdug xenesa(ll)? 3anvuwmnte ypaBHEeHUs BO3MOX-
HbIX peakuun.

7. Kakne 13 nepevymcneHHbix BewecTB B3aMMOOENCTBYIOT C MMAPOKCUAOM HATPUSA: OKCU,
yrnepoga(lV), rmppokcug kanbuus, okcup megu(ll), Hutpar meau(ll), xnopma ammoHus,
KpemMHueBas kucnota, cynbdar kanma? 3anuwuTte ypaBHEHUS BO3MOXHbIX peakuui, Ha-
30BUTE MNPOAYKTbl peakuui.

N

WUcnonb3yiite AONOAHUTENBHYIO HGOPMaLMIO

8. MpepnoxuTe CBOIO Knaccudukaumio XUMUHECKUX BELLECTB U reHeTUYEeCKOn CBA3U
Mexay kKinaccamu HeOpraHW4eckux COeAVHEHWUI.




IlpakTuyeckas padGora 7

PEITEHUE BDKCIIEPUMEHTAJIBHBIX 3ATIAY 10 TEME
«OCHOBHBIE KJIACCbl HEOPTAHUYECKUX COEIMHEHMWM»

Kakue 3agaun MOXHO pellaTb C MOMOLLBIO XMMHUUYECKOrO 3KkcnepumeHTa?

1. Peaknun Heiirpamuszanuu. C IIOMOINBIO BBIJAHHBIX PacTBOPOB-PEAKTUBOB
(ruapokcun HaTpHs, CepHas KHUCJIOTa, a30THAd KUCIOTA, cyabbar menu(Il), deno-
(bramenH) IpoBe/UTe YeThIPDe BO3MOXKHBIE PEAKIWU. SalUIINTe YPABHEHUS peaxiuii.

2. Moryuenne coemuHeHuit. C IOMOIIBIO BBIJAHHBIX PacTBOPOB-PEAKTUBOB
(ruapoxcun HaTpus, xJgopuz 6apus, cyabdar menu(Il), comanaa kKucioTa) m TBED-
ABIX BEINECTB (YKeje30, KapOoHAT HATPHA) MOJIYUUTE YETHIPE COJNU U HepacTBOPUMOe
OCHOBaHUE, OJHY KHCJIOTY W OJUH MeTasl. SallUIINTe YPAaBHEHUA pPeaKI[Wii.

3. HUpenrudnkanus Kuciaorsl. Vcnoas3ya HeoGXOZUMEIE PeaKTUBEI, IIPOBEIUTE
beaxknuuy, IOATBEPIKAAIONINE KAa4eCTBEHHBIM COCTAB CEPHOII KUCJIOTHI. SamnIIuTe
YPaBHEHUsS peaKI[uii.

4. Unentudukxanus ocHosanuda. Mcrnoassys HeoGXOAUMbIe PeaKTUBEI, IPOBEJUTE
peaknuy, MOATBePXKAOINEe KaYeCTBeHHBIM COCTaB TMAPOKCUAA KAJIbIIMA, BHLIAHHO-
TO BaM B BU/Ie M3BECTKOBON BOJBI. 3alUINNTe YPABHEHUs NPOBEAEHHBIX DeaKI[Hii.

5. UnenTuduranus coreil. Hcmonbays HeoOXOAUMEBIE PEaKTUBBI, IPOBEAUTE pe-
aKIUU, IIOATBEPXKAAIOIINe Ka4eCTBeHHBIH COCTaB:

a) xJjopujga 6apus;
6) cynshara marausa.
SanumuTe ypaBHeHUS DeaKIuil.
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BBIBOJIbI K IJIABE III
«OCHOBHBIE KJIACCHI
HEOPTAHUYECKUX COEJIVHEHM»

Bce BemmecTBa [eJATCA HA IPOCTHIE (MeTAJLIbl, HeMeTaJabl U Gia-
TOPOJHBEIE Tasbl) U CJIOKHbIE (OMHADHBIE COEAMHEHH:A, B TOM YHUCJEe U OK-
— KHCJOTHBIE, OCHOBHBIE M HecoJjieoOpasyrollue; THJPOKCHUABI —
KHCJIOPOJCOAepIKaIe KHUCIOTh U OCHOBAHUA; COJIM — CPe/iHHe, KUCJble

U OCHOBHBIE).

2.
1Y)

2)
3)

4)

3.
1)

2)
3)

4.
1Y)

2)

3)

4)

5.
1)

2)

XuMudecKue CBOMCTBA KUCJIOT:

KMCJIOTa + OCHOBaHUE — COJIb + BOJIA;
(peakuusa obmeHa)

KHCJIOTa + OKCHUJ MeTajjia — COJIb + BOJA;
(peaxnusi o6MeHa)

KICJIOTa + MeTaJlI — COJb + BOJODOL;
(peakuusi 3aMeleHuA)

KMCJIOTA + COJIb — HOBasd KHUCJIOTaA + HOBadA COJIb.
(peakuus obmeHa)

XuMHuuecKue CBOMCTBA OCHOBAHUI:
OCHOBaHUE + KUCJIOTa — COJIb + BOJA;
(peaxkuus obMeHa)

HIéJIO‘Ib + OKCHUJ HeMeTaJljia — COJIb + BOZOA,
(peakuus oOMeHa)

II.IéJIO‘Ib + CcOoJIb — HOBOE OCHOBaHUE + HOBas COJIb.
(peakuus obMeHa)

XuMuuecKue CBOMCTBA OKCHOOB:
OCHOBHBIN OKCHJ + KHCJIOTa — COJIb + BOJA;
(peaxkuus oOmMeHa)

KIUCJOTHBIMA OKCHJ + IIEJI0Yb — COJb + BOJA;
(peaknus odmMeHa)

KUCJIOTHBIM OKCHUJ + OCHOBHBIN OKCHJ — COJIb;
(peakuusi CoOeJUHEHU)

KUCJIOTHBIA MJIN

OCHOBHBIN OKCHUJ
(peaknusi COeJUHEHUA)

XyuMuyecKue CBOMCTBA CPEAHUX COJIeMH:

COJIb + KHCJOTa — JApyras CoJb + Apyras KHCJIOTa;

(peakuus obMeHa)

COJIb + IIEJIOUb — Apyrad COJIb + APyroe OCHOBAHME;

(peaxknusi oOMeHa)

+ BoZla — PACTBOPUMBIM T'HIPOKCHI.




3) coxmb, + conmb, — COJIB, + COMb,;
(peaxknus o6MeHa: B PeaKIMIO BCTYHAIOT ABE COJIH,
B pe3yJIbTaTe IOJy4YaloTCA JBe APyrue COJIU)

4) conb + MeTaNT — Apyras CoJNb + APYroi MeTas.
(peaxknus 3aMelneHus)

6. Croco6bI mosyyeHHs coJieii:
1) merann + KucaOTAa = CONB + BOZOPO;
(peaknus 3amMelneHus)

2) OCHOBHBIM OKCHUZ + KHUCJIOTA = COJb + BOJA;
(peaknus o6GmeHa)

3) THAPOKCHJ MeTAJJIa + KHUCJIOTa = COJIb + BOJA;
(peaknus ob6meHa)

4) KHCJIOTa + COJb = HOBasg COJb + KHUCJIOTA;
(peaknus o6MeHa)

5) IIENI0Yb + KUCIOTHBIM OKCHUJ = COJIb + BOZA;
(peaknus o6meHa)

6) wi€soub + CONMB = HOBAsA COJb + OCHOBAHUE;
(peakusi o6mMeHa)

7) cosib + MeTaJl1 = HOBasi COJIb + MeTAaJL;
(peaknus 3amMerieHus)

8) conb, + comb, = COMb, + COMB,;
(peaxknus ob6meHa)

9) OCHOBHBIN OKCH[ + KMCJIOTHBIH OKCHUJ = COJIB;

(peaknus coefuHEHUS)
10) merasa + HeMeTAI = COJb.
(peakius coeguHeHU)

7. T'eHeTMYeCKO! HABHIBAETCS CBA3b MEXKAY BEIECTBAMH DA3JHIHBIX
KJIacCOB, O0BEAMHEHHBIMU MEXAy CO00H B3aMMOIIPEBPALICHUSMHU.
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§ 28. ECTECTBEHHBIE
CEMEMICTBA XUMWYECKUX
DJIEMEHTOB. AM®OTEPHOCTD

~ C NpepCTaBUTENsMU €CTECTBEHHBIX CEMENCTB XMMUUYECKUX 3/IEMEHTOB Bbl ye
3HaKOMMWJ/IUCb Ha MPOTSXKEHUW Kypca. ITO LLENOYHbIE W LENOYHO3EMENbHbIE Me-
Tannbl, rasoreHbl U WHEpPTHbie rasbl. YTo 0ObeAUHSIET 3/1EMEHTbI B COOTBETCTBY-
owe cemencrea?

IIfesounsie MeTaMIBI — 95TO 5JeMeHThHI I[A-IpyINbl IepPUOAUUYECKOIl TabIMIbI
. . MengneneeBa. VIX mpocTble BemecTBa IPEJCTABIAIOT co00ii cepeOpHcTO-Oebie
unu Gesble MeTaJJIBI, XOPOIIO IPOBOAAIINE TEIIOTY U 3JeKTPUUECKUil TOK, MATKHE
(IeTKO peXKyTCA HOIKOM), OUeHb aKTHUBHBIE (B3aMMOJEHCTBYIOT C KOMIIOHEHTAMM BO3-
nyxa), a MOTOMY HX XPaHAT IIOJ CJIOeM KepocuHa (JIUTHH — IOJ CJI0eM BasesuHa).
C yBesmyeHUeM 3HAYEHUsI OTHOCUTEIHLHON aTOMHON MacChl, KaK IIPABUJIO, ILIOTHOCTH
MX BO3pacTaeT OT JHTHA K Ie3HI0, a TeMIepaTypa ILIaBIeHUs, HA000OPOT, yMeHb-
maeTcA. HasBaHue ceMeHCTBY [gajauW TPOAYKTHI B3aMMOJEHCTBHSA STHX METAJJIOB
U UX OKCHJOB C BOJOM — IIEJIOYM, PACTBOPMMOCTH KOTOPBIX TaKiKe 3aKOHOMEPHO
Bogpacraer or LiOH x CsOH.

Iléroun03eMeTbHBIE METAJIBI — JTO dJeMeHThI [IA-Ipynnsl MepHoAMYecKOi Ta-
6muner 1. 1. Mengeneesa, HaunHaa ¢ Ca. IIpocTeie BemiecTBa, 06pa3soBaHHbBIE STHMU
2JIEMEHTaMHU, — MeTaJLIbl cepebpucro-6esnoro (Ca, Ba), cBetso-ménroro (Sr) u Geo-
ro (Ra) nmBera. OHN 3HAYUTEJHHO TBEPIKE IEJIOUHBIX METAJIOB. JIeTKO B3amMOZeii-
CTBYIOT C KHCJIOPOZOM BO3JyXa, IIOATOMY, KAK M INEeJOYHLIE MEeTAJLIbl, XPaHATCH
IOJ CJI0eM KepOCHHA WX B 3alasgHHBIX cOCyax. ['MAPOKCHUABI IEIOYHO3eMeJTbHBIX
METaJIJIOB TaKjKe IIPEeJCTaBJIAIOT CO00M IEJ0YM M MOryT OBITh IIOJyUYeHBI B3aWMO-
JeHCTBHEeM COOTBETCTBYIOI[UX METAJJIOB U MX OKCHUZOB C BOZOH.

Tl'amoremsr — (TOp, Xs0p, GpoM, mox, actar. VIX IpOCThIe BeIIeCTBA COCTOSAT W3
ABYXaTOMHBIX MOJeKyJ. IToZo6HO II[eJIOYHBIM METaLIaM, KOTOPhIE ABJIAIOTCA CAMBIMH
AKTUBHBIMM CpPeJU METAaJJOB, CEMEMCTBO rajIOT€HOB BKJIOUaeT B cebsa caMble aKTUB-
Hble HeMeTasIbl. CBOE Has3BaHME BTH 9JIEMEHTHI IOIYYHIN M3-3a8 CIOCOGHOCTH 00paso-
BBIBATH COJIM IIPM B3aMMOJeNCTBUM ¢ MeTaymaMu (OT Jjat. halos — coiab U genos —
npoucxoxaenue). Tak, BceM n3BeCTHYIO MOBAPEHHYIO COJIb, WU Xaopuj Hatpuda NaCl,
MOJKHO DacCMaTPUBATh KaK IPOAYKT B3aMMOJEMCTBUS XJIOPA C HATPHEM.

Ilepsere gBa ranoreHa (GTOp U XJIOP) — BTO rasbl: PTOP — CBETIO-KEITOTO I[BE-
Ta, XJOp — MXEITo-3eqéHOro. Bpom mpezacraBiser coboit 6yPyIo MKUIKOCTb, a UOL —
TEMHO-Cepble KPUCTAJLILI C METAJIJINYECKUM OJIECKOM.

Herpynro sameTuTs, UTO IJIOTHOCTH, TeMIEpaTypa ILIABJAEHUS U TeMIIepaTypa
KHIIEHUs y TaJIOTeHOB BO3PACTAIOT C POCTOM OTHOCHUTEJIBHOI aTOMHOU Macchl. IIBer
IIPOCTHIX BEIEeCTB CTAHOBUTCA 00jiee MHTEHCHUBHBIM.

Hneprupie razel — 370 simeMeHTsl VIIIA-rpynmbl IepHOgMYeCKOil TaGIIMIIBI
Jf[. U. MenneneeBa. CBOé HagBaHMe OHM MOJYUUIN M3-3a UPE3BBIUANHO MAJIOH XUMH-
YECKOH aKTMBHOCTH. [0 CHX IOp HEM3BECTHBI COeJUHEHHSA TeJus U HeoHa. OCTayib-
HbIe JJIEMEHTHI 9TOH I'DYNIBI 06pas3yioT COeAWHEHUS B OCOOBIX YCJIOBUAX, IIOBTOMY




Gosiee TOUHO ClIeLyeT Ha3blBATh HTO €CTECTBEHHOE CeMeHCTBO BIEMEHTOB 6sraropo-
HeIMU razaMu. OCOGeHHOCTBIO MX CYIECTBOBAHUS B (hOpME IIPOCTHIX BEIECTB SABJIA-
IOTCSA OTAeNbHBbIE aTOMBI, a He MOJEKYJIHL.

IlepBrie mMOMBITKEM KJacCUMUKANUM XMMUYECKMX 3JIeMeHTOB. Mbl paccmoTpesn
eCTeCTBeHHbIe CeMeHCTBA OT[EJbHBIX I'DYII JJI€MEHTOB. A Kak KJaccupUIUpPOBATD
BCE€ XUMUYECKUE DJIEMEHTHI?

U. 51. Bepuenuyc pasieqms Bce SIeMEHTH Ha IBa KJjacca — MeTaJJbl U HeMe-
TAJAbl Ha OCHOBE Da3/JIMYUil B CBOMCTBAX OOPA30BAHHBIX MMM IPOCTHIX M CJOMKHBIX
BemecTB. Tak, MerasmaM COOTBETCTBYIOT OCHOBHBEIE OKCHIBI M OCHOBAHUS, a HeMe-
TaJJlaM — KHCJIOTHBIE OKCHUABI U KHCJIOTHI. Tak Kak KJjaccoB OBLIO TOJBKO IBa,
OHU BKJIIOYAJX 3HAUUTEJIbHO OTIMUYAIOIIHECHd APYr OT Apyra ajeMeHThl. Haamuwme
OCOOBIX, ABOHCTBEHHBIX CBOWCTB OKCHAOB M THIDOKCHIOB y HEKOTOPBIX METAJIJIOB
NIIPOTHBOPEYUIIO IPEeNIoKeHHOH Bepuenmycom Kiaaccuburamuu.

JlaGopartopHbin onbiT 28

B aBe npobupku Hanelte npumepHo no 1 mn pacTeopa cynbdara anoMuHusg. B kaxayio
npobupky Ao6aBnsaiTe Mo KannsM pacTBOp rMapoKcuaa HaTpua 00 nosBneHus 6enoro
cTyaeHucToro ocagka. Ocafok Kakoro BELecTsa Bbl MONy4Mnn?

B opHy npobupky no6aBbTe CONsIHYIO KUCNOTY, @ B APYryl0 — W3BBLITOK pacTeopa LWwe-
no4un. Yro Habnwopaerte? '

PaccMoTpuM XuMHYeCKHe DeakIuu, ITPOTEKAIOIIMe IIPY BIIOJHEHUM STOIO SKC-
IIepUMEHTA.

Ilpu poGaBrenuu mIETOYM K PACTBOPY COMM ATIOMHHHS BBIAZA€T OCANOK T'H-
IPOKCHUA AJTIOMUHUSA:

Aly(SOy)3 + 6NaOH = 2AI(0H)3l + 3NaySO,

Ocazox ruzpoxcuia ANIOMHHUSA HCYe3aeT NIPH NOGABICHNM CONAHOH KUCIOTHI,
TaK KaK pearupyer ¢ Hell KaK HepPacTBOPUMOE OCHOBAHUE:

Al(OH)3 + 3HCI = AICl; + 3H,0

OnHako ocaziok rUAPOKCHAA ANIOMUHUA PACTBOPAETCA U IPHU ZOGABIEHHH K HEMY
pacTBopa mésoun. B uém Ke mpPUYMHA TAKOTO HEOOBIYHOIO MOBEIEHUS JTOTO CO-
efquHenusi? OKaselBaeTcs, B JaHHOW peaKIMM TIHADPOKCHZ AJIOMUHUS pearupyer
CO LIENOYBI0 C OOpPasOBAHWEM COJNM M BOXBI, T. €. BeAST cebs IOmO0HO KUCJOTe:
Al(OH); = HgAlO3. CnenoBaTenbHO, ypaBHEHME PeaKIMM MOXKHO 3aIIMCATH TAK:

H3Al0; + 3NaOH = NagAlO; + 3H,0
Boiee TOYHO 3Ta XHUMUYECKas peaKnusa OIMChIBaeTcdA YPaBHEeHHuEeM

Al(OH)3 + NaOH = Na[ Al(OH), |
TeTparuapoxKcoaJdroMUuHAT
HaTpUusa
Conb, KoTOpasi obpasyercs IIPpA BTOM, HeOObIUHAA: C METAJJOM B Hel CBA3aH

CJIOKHBIA OCTATOK, KOTODBIH B (OpMyJe 3aKII0U6éH B KBaApaTHBE CKO6KH. CoJm
TAKOr0 THUIIAa Ha3HIBAIOT KOMILJIEKCHBIMH.




Taxum o6pasoM, B 3aBHCHMOCTH OT NPHPOALI PEATeHTA T'HAPOKCHA AJIOMUHUS
IIPOABJIAET CBOUCTBA KAK OCHOBAHHUHA, TAK M KHUCJIOTHL. TaKue IMIPOKCHLBI HA3LIBAIOT
aM(MOTEePHBIMU.

AMOTEPHOCTb — 3TO CBOWCTBO BELLECTB MPOSIBAATL KUCMOTHLIE UAM OCHOBHbIE
CBOWCTBA B 3aBWCUMMOCTM OT NPUPOAbI BTOPOro peareHTa, NPUHUMAIOLLEro yya-
CTVe B peakuuu.

AHaJIOTUYHO HPOSBIAET XUMHUUECKYIO IBOMCTBEHHOCTH U OKCHJ aJoMHuHUA. [Ipu
B3aMMOJENMCTBUU C KHUCJIOTAMU OH BeAET cebs KaK OCHOBHBIH OKCH:

Al,03 + 6HCI = 2AICl3 + 3H,0

ITpn B3aumMoneRCTBUU ¢ KOHIEHTPUPOBAHHBEIM PACTBOPOM IIEJOYM OKCHUJ ATIOMU-
HUA NMPOABJIAET CBONCTBA KMCJIOTHOTO OKCHAA, 00pasys COJb — TeTParHAPOKCOAIIO-
MHHAT IIEeJOYHOTO MeTaJlja:

Al,03 + 2NaOH + 3H,0 = 2Na[Al(OH),]

AMOpOTepHBIH XapaKTep IPOABIAIT TaKXKe OKCUABI U TUAPOKCUALI GEPULIUA —
BeO u Be(OH)y, nmuaka — ZnO u Zn(OH),, xpoma(Ill) — Cry03 u Cr(OH)3 u ox-
CUABI APDYTHUX MeTaJJoB ¢ BajeHTHOCTbIO II, ITI u IV.

Ecnu xuMuvecknii sjeMeHT-MeTasl IPOSABIAET IePeMeHHYIO BAJIEHTHOCTD, ero OK-
CHJl ¥ T'MJPOKCHJ C HU3IIeH BaJeHTHOCTHIO Yallle BCEro IIPOABJIAIOT OCHOBHBIE CBOIi-
CTBa, C BBICIIEH — KHCJIOTHBIE, a C IIPOMEXXYTOYHOM — amdoTepHbIe (cxema 6).

Cxema 6

Cr

\
CrO Cro203 CrO3

OCHOBHBbIA AMDOTEPHbIN KvcnoTHbiii
okeup, xpoma(ll) okeug xpoma(lll) okeng, xpoma(Vl)

o eCr@H ] | Coms i | | HECHO,

- Muapokeun xpoma(ll), | | Tmapokcua, xpoma(lll), ' ?‘P"Wm il
OCHOBaHue aMpOTepHbIN rMapokeua,  HOR0,
iy i ' | | Beyxpomosas kucnota

Bce am@oTepHBIe T'MADOKCHABI HEPACTBOPUMBHI B Boje. IloJyduaroT WX MOZOOHO
TOMY, KaK BBl IOJy4Yaslu MHAPOKCHUJ AJIOMUHHUA, — peakIueil oOMeHa Mexay pac-
TBOPOM COJIM MeTajlja M IIEJI0YM, HAIpUMep:

ZnCly, + 2KOH = Zn(OH)yl + 2KCI

IIIérousr HEOOXOAWMO NPHUINBATL HEGOIBIIUMU MOPIUAMHU, TIOCKOJBKY B €€ U3-
ObITKe '06pasyomuiics ocafok aM@OTEePHOTO THAPOKCHLA PacTBOPUTCS.
ITpn nHarpeBamum amdoTepHBle T'HAPOKCHABI DA3JIAralOTCsS HA OKCHJ MeTaa
U BOAY, HAIIpUMep: :
Zn(OH)y = ZnO + Hy,0




LllenoyHbie meTannbl. LEnouyHo3zemenbHbie MeTamsibl. lanoreHsl. Bnaro-
popaHbie (MHepTHbie) radbl. AMGOTEpPHOCTb. AMQOTEPHbIE OKCUAbI U TU-
apokcuabl. KomnnekcHbie conv

MNposepbTe CBOU 3HAHUS

1. Kakve obLive CBOMCTBA Nexar B OCHOBE OObeAVHEHUs METaNIoB B rpynny Lieno4-
HbIX? Kakve 3aKOHOMEpHOCTM HabniofaloTcs B 3TOM rpynne C POCTOM OTHOCWUTENbHOM
aToMHOM Maccbl metanna?

2. Kakve obLive CBOWCTBA NleXaT B OCHOBE OObeAVHEHUS METanfioB B rpynny LWEnoy-
Ho3emenbHbIX? Kakue 3akoHOMEepHOCTM HabniopalTca B 3TOW rpynne ¢ pocToM OTHOCK-
TENbHOW aToMHOM Macchl meTtanna?

3. Kakve obLme CBOWCTBA JiexaT B OCHOBe OObeAVHEeHVs 3/1EMEHTOB B rpynny ranore-
HOB? Kakue 3aKOHOMEpPHOCTW HaGnioaaloTcs B 3TONM rpynne ¢ POCTOM OTHOCWUTENBHOM
aTOMHOM Macchl ranoreHa?

4. Kakve oblme CBOWCTBA NiexaT B OCHOBE OObeAHEeHUs SIEMEHTOB B rpynny nHepT-
HbIX ra3os? MMoyemy aTy rpynny npaeuibHee HasbiBaTb GraropoaHbiMu razamu? Kakue
3aKOHOMEPHOCTV HaGAIOAAIOTC B rpynne C POCTOM OTHOCWTENbHOW aTOMHOV Macehbl
rasa? ;

5. Yto Takoe amdoTepHocTb? MpuBeauTe npumMepbl aM@POTEPHbIX OKCUAOB U MMAPOKCK-
[00B. 3anuiuMTE YPaBHEHUS XMMUHYECKUX Peakuuii, WANICTPUPYIOLME CBOWCTBA OKCMAA
M rmapokcuaa BbiOpaHHOro BamMu dJieMeHTa.

MpumeHuTe CBOM 3HaHUA

6. Hanuwwute dopMybl BbICLUMX OKCUAOB (T. €. OKCUAOB, B KOTOPbIX 3/1IEMEHT NposiBnser
CBOIO BbICLLYIO BaJIEHTHOCTb) Y COOTBETCTBYIOLMX UM MMAPOKCMAOB CIIEAYIOWNX XUMUYe-
CKMX B/IEMEHTOB: HATPWii, MarHuii, amioMyHWiA, asoT, cepa, YrIIepoA. YkaxwuTe xapaktep
KaXAO0ro BELLecTBa, NOATBEPANTE €ro ypaBHEHWSIMU COOTBETCTBYIOLIMX peakLyii.

7. 3anuwute ypaBHEHWUA XMMUYECKUX peakuui Mexzay Bellectsamu:

a) okcwa, CTPoHLUMS 1 Boaa; 6) okcup mapradua(Vil) v Boaa; B) rmapoKCUA Kanus v Cyiib-
dar megu(ll); r) rmapokcua uMHKa 1 cepHas Kucora; ) MMAPOKCUA, UMHKa N rnapokecng,
HaTpus.

8. O6pasyeTtca nm ocafok npu pobaeneHun 50 r 2 %-Horo pacTsopa cynbdara uuHKa
K 40 r 8 %-Horo pacteopa rvgpokcupa kanua? OTBeT noATsepauTe pacyéTamu.

9. MaccoBasi [ONsi MapraHua B OCHOBHOM okcuie pasHa 77,46 %, a B KUCNOTHOM —
49,55 %. Onpepenute GopMysibl OKCUOO0B. i

Bbipasute CBOE MHeHne

10. ApryMeHTUpymnTe CBOIO TO4YKY 3PEeHMs Ha Mnopsaok pnobaBneHnss peareHTos Apyr
K Apyry npy nosydeHun ampOoTepHOro rMapokcuaa B XoAe n1abopartopHOro onbiTa 28,
KOTOPbIA Bbl MPOBOAWIM Ha ypoke. YTO NPOM30NAET, eCnn N3MEHUTL NMOPAAOK pobasne-
HUS PEaKTMBOB: K PAaCTBOPY LWENOYM (rMapokcuaa HaTpus) A0GaBnsTb Mo Kanism pac-
TBOp conu (cynbdara anoMuHus)?

X




§ 29. OTKPBITHUE
IIEPUOJINYECKOTO 3AKOHA
1. . MEHJIEJEEBBIM

 Bosbmute 20 KapTodek, Ha KOTOPbiX 3anucaHbl CMMBOJIbI NEpBbiX ABaALATH

. XWMWYECKWUX 3/IeMEHTOB NEePUOSMYECKOM CUCTEMbl C YyKa3aHWEeM OTHOCHTE/lb-

 HOM aTOMHOM MaccChl, XapaKkTepa NpPOCTOro BellecTBa (MeTanna Wnu Hemetanna)
U hOpPMY/ibl BbICLUIMX OKCHAA M MMAPOKCMAA (OCHOBaHMS, KMCNIOPOACOAEpXKalLen
KMCNOTbl MK amcoTepHOro ruapokcupa). Pacnonoxute KapTouku B OAWH ro-
PU3OHTaNbHbIM PAJ B NOPSAKE BO3PAacTaHWA OTHOCWTENIbHOWM aTOMHOW Macchl
3/1EMEHTOB W MpoaHanu3upyiTe ero. B oTnMuMe OT MOHOTOHHO BO3pacTaollen
aTOMHOM MaccCbl, CBOWCTBA 3/1EMEHTOB B MOJIYHEHHOM pAAYy M3MEHAIOTCA Nepu-
OOMYECKM: HATPUM MOXOX Ha NUTWH, MarHWi — Ha GepuUnni, anioMUHUt —
Ha 6op W T. 4. Pacnonoxute KapTO4KW 3/1EMEHTOB CO CXOAHbIMW CBOMCTBaMM
apyr noa apyrom. Mouemy kaptouku «Kanuit» u «AproH» HapywaioT nopsaok
BO3paCTaHUsi OTHOCHTENbHOM aTOMHOW MacChl 3/1EMEHTOB (Kanui MMeeT MeHb-
luee 3HaYeHWe OTHOCWTENbHOM aTOMHOM Macchbl, YeM aproH)?

R TS o

Ilepronnyeckuit 3aKOH U IIEPUOLU-
yecKas CHCTeMa XWUMHUYECKUX 3DJIeMeH-
toB II. 1. MeHgeseeBa — Bejaudaii-
mue OTKpbITUA KoHIa XIX B., OCHOBa
COBPEMEHHOIl XWMHH, [AUHAMHUYIHOE
u pasBuBaiomeecss ydeHue. OHu oTpa-
JKAIOT SBJIEHUS, PEaJIbHO CYIIeCTBYIO-

E| E E] IE' mye B NPUPOJE, M IIO3TOMY HUKOTAA

He IIOTEePsSIOT CBOEro 3HA4YeHUd.
EEIEHE' OTKpBITHE TEPHOAMUYECKOr0 3aKOHA
¢ U TNepUOAUYECKON CHUCTEMBI OBIIO IIOA-
a8 TOTOBJIEHO BCEM XOZOM HCTOPHUH pas-
BUTUSA XMMHM, OJHAKO mHoTpeboBasiach
E reEuajbHOCT, MeHgeneeBa, €ro gap
HAY4YHOI'O TIPEeABUAEHUs, YTOOBI 9TH 3a-
E KOHOMEPHOCTH OBLIN C(HOPMYINPOBAHBI
1 rpa@uUecKu Ipe[CTaBIE€HBI B BUJe

& E TaOJIUILBI.
B ocHOBY cBoeil paboThI IO KJac-

7n Se cuUKAUM XUMUYECKUX DJIEeMEHTOB
— MeHgeieeB IIOJOMKHUJI JBa OCHOBHBIX
U TOCTOSIHHBIX IIPU3HAKA XMMUUYECKHUX

Puc. 68. Tak poxzanach Tabnuua XUMUHECKMX 9JIEMEHTOB: BEJHUYUHY UX OMHOCU-
anemeHToB [l. . MeHnpeneesa menbHOoll AMOMHOI MACCbL U CE0ULCMBA

(o]




o6paszosanHblx umu eewecmeé. OH BhHIIWCAJ HA KapTOYKH BCe H3BECTHBIE CBeZe-
HUAs 06 OTKPBHITBIX M M3yYEHHBIX B TO BpeMa 63 XMMHUUYECKHMX dJIeMEHTaX M HX CO-
eINHEHUAX.

PacmoJio)KUB BCe XWMHUUYECKIUe 3JIeMEHThl B IOPAJKe BO3pacTaHUA KX OTHOCH-
TeJIBHBIX ATOMHBIX Macc (paHbIle 3Ty BeJIMYMHY Ha3bIBaJIM ATOMHBIMHU Becamwu),
II. 1. MeHzeseeB 3aMeTHJI, YTO B TaKOU IIOCIEJOBATENbHOCTH HMEIOTCS Y4YacTKH,
B KOTODBIX CBOMCTBA 2JIEMEHTOB M O0Opa3OBAHHBIX HMMHU BEIeCTB HU3MEHAIOTCH CXOZ-
HBIM 00pasoMm.

PaccMOTpUM 3TH 3aKOHOMEPHOCTH, MCIOJb3ys COBPEMEHHBIe TePMUHBI.

1. MeTa/juimyecKue CBOMCTBA IPOCTBIX BEIeCTB, Hambojee APKO BbIpaKeHHbIE
y IIeJOYHBIX METaJJIOB, OCIAa0eBaloT U CMEHSAIOTCS HEeMEeTaJJIHYeCKUMH, KOTOpBIe
HauboJiee IPKO BBHIPAYKEHBI y TI'ajIOTeHOB.

2. BajleHTHOCTH 3JIEMEHTOB B BBICIINX OKcuzgax Boapacraer ot I go VII (VIII Tosrb-
KO JJIA OCMUS U PYTEHUdA).

3. BaJIeHTHOCTH HEMETAJIJIOB B JIETYUYUX BOJOPOJAHBIX COEAUHEHHSX CHadajaa BO3-
pacraer, a saTeM yMmeHbInaercs. Hampumep, ans snemenTos II mepmoza:

111 v 111 II I
BH; - CHy — NH; - H,O0 —» HF

4. OcHOBHBIE OKCUIBI JeMEHTOB Hauaja IIepruoja CMeHseT aM(pOTePHBIH OKCHUA
¥ jajee — KHUCJIOTHBIE, CBOMCTBA KOTOPHIX ycuimBaiorTcs. Hampumep:

NagO =, MgO = A1203 = 8102 = P205 =2 SO3 = 01207
OCHOBHBIE aM@OTepHBIH KUCJOTHBIE OKCHUABI
OKCHUBL OKCcHuzmg

5. TUAPOKCHABI-OCHOBAHUA uepe3 aM(MOTEPHbIH I'MIPOKCU CMEHSIOTCS BCE 6oJiee
cuJbHBIMU Kucyoramu. Hampumep:

NaOH — Mg(OH), — Al(OH); — H,Si03 — H3PO4 — HpSO4 — HCIO,4
EIOYb OCHOBaHUEe aMdoTepHBIHI ciabas KHCJIOTa cuibHad OUYeHb
TUIPOKCHUT, KHUCJIOTa cpefHei KHCJIOTa cuIbHaA

CHJIBI KHCJIOTa

Ha ocHoBaHuM aHaimsa saxoHomepHocrteir 1. VI. MenzeneeB copMyIupoBaJ Ie-
PUOAMYECKUH 3aKOH, KOTOPHIII B COBPEMEHHBIX TEPMUHAX 3BYYUT TaK:

CaoiicTBa XMMUYECKUX BJIEMEHTOB ” 06paSOBaHHbIX MU BELLEeCTB HaxoOATCHA
B ﬂGpMO,D,VI‘-IGCKOVI 3aBUCUMOCTU OT UX OTHOCUTEJIbHbIX aTOMHbIX Macc.

I[HEM DOXKIeHUA MepUOAMYecKoil Tabauiel cuutaercs 1 mapra 1869 r.

3HaueHNe NepUOAUYECKOro 3aKoHA. lIepHoAMYecKuil 3aKOH M IePHOANYeCKasd
cucrema [[. 1. MeHnzaeneeBa ABJAAIOT cO00M TPUyM® POCCHACKOIMA XUMUAYECKON HAyKHU.
IomymaiiTe camMu, BeAb BCe ydU€HBIE, KOTOPble 3aHUMAJNChH IMOHMCKOM €CTEeCTBEHHOU
KiIaccubUKAINY XUMHUUECKUX 9JIEMEHTOB, HaXOJWJINCH B DaBHBIX YCJIOBUAX, HUMe-
JM OJHA W Te Ke HaydHble MPeANOCHLIKN Aad 0000menus. I[louemy ke HU OAHOMY
u3 HUX, KpoMe MeHzeTeeBa, He YAAJIOCh OTKDBLITh NMEPUOANYECKUI 3aKoH?




OueBuAHO, UTO OGBEKTUBHBLIX IIPEAIO-
CBIJIOK (HaKOILJIEHHOTO (haKTOJIOTHUYECKO-
ro Marepuasna, paboT IIPeAIIeCTBEeHHUKOB,
y4acTus B ches/ie XUMUKOB B . Kapicpys,
Ha KOTOPOM IO0eIWIN MJEeU aTOMHUCTUKMN)
6p110 Maso. Ilorpe6GoBajics CyOBEKTHB-
HBIN, JUYHOCTHEIN (hakTop. . 1. Menze-
JleeB UMeJ SHIUKJIONeINUEeCKne 3HaAHU,
yMesa o0000maTs (paKTel M BBIABHUIATh
Ha KX OCHOBe rumore3bl. CopaBeninBbI
cioBa pycckoro xumuka JI. A. YUyraesa,
crKaszaHHble UM O MeHzeneeBe: «I'enn-
aIbHBIH XWMHK, ITEePBOKJIACCHBINA (PUBUK,
IJIOAOTBOPHBIN HCCIemoBaTenb B o00Ja-
CTU THUAPOJUHAMUKU, METEOPOJIOTUH, Te-
OJIOTHM, B Pa3JIMYHBIX OTAEIaX XHUMHUYe-
CKOI TeXHOJIOTMH (B3pbIBUATHIE Belle-
CTBa, He(Th, yYEHUE O TOILIWBE) U APY-
THUX COIpPeAEeJbHBIX C XUMUeH U (pU3nKOMH
AUCHIUIINHAX, TJIYOOKUI 3HATOK XUMU-
Omutpuii MeaHosny Menpenees (1834—1907). YE€CKOH IIPOMBIIIIEHHOCTH ¥ IIPOMBIIII-
Moptpet paboTtbl U. E. Penunna JIEHHOCTH BOOOIIle, OCOOEHHO pPYCCKOIA,

OPUTHHAJIBHBIA MBICIUTENL B 00JIACTH
yY4eHHsI O HApPOJAHOM XO3AHCTBe, IOCYJapCTBEHHBIM yM, KOTOPOMY, K COXKAJIEHUIO,
He CY»JIeHO OBLJIO CTaTh TOCYZapCTBEHHBIM YEJIOBEKOM, HO KOTODBIH BH/E] U IOHUMAJ
sanaun u OyaymHocTs Poccuu srydine mpegcraBuTesiell Hameil oUIuaIbHON BIACTH...

On ymen 6BITH GunocopomM B XUMHUM, B (PU3UKe M APYTHX OTPACIAX €CTECTBO-
8HAHW, KOTOPHIX €My NPHUXOAWJIOCHh KAacaThCA, U eCTeCTBOUCILITATENEeM B IpobJe-
Max (QuIocOPUM, MOJUTUYECKON SKOHOMHUHU U COIMOJIOTHUM» .

Kaxk npusmanme 3aciayr pycCKOro XHMHKa I[epej MHUPOBOH HAYKOH ciegyer
OTMETHUTH cieAyomuii daxkt. B 1955 r. rpynma aMepuKaHCKUX XWMHUKOB BO TIJia-
Be ¢ I'. Cuboprom mosyuwmsia HOBBIM, 101-ii, sieMeHT, KOTOPOMY B YeCTh BeJIMUaii-
LIero pyccKoro xuMura MeHpesreeBa €IWHOLYIIHO IPHCBOMJIA Has3BaHWE «MeHe-
JIeBUMA » .

Ilepuognueckuii 3akoH u nepuoxmueckas cucrema . 1. MenzneneeBa mo3Bo-
JIVLITH

1) ycTaHOBUTH B3aMMHYIO CBA3b MEXXKAY JJIEMEHTAMU M OOBeIUHUTH UX IO CBOM-
CTBaM;

2) pacHoJIOKUTH 3JE€MEeHThHI B €CTECTBEHHON IMOCJef0BaTeIbHOCTH;

3) 00HAPYKUTH NEPUOJUUYHOCTH, T. €. IMOBTOPAEMOCTbH, OBGIIIMX CBOMCTB 3JIeMEH-
TOB U UX COEJUHEHUN U OOBSACHUTL IIPUUYUHY STOrO;

4) UCIPaBUTh M YTOUYHUTH 3HAYEHHS OTHOCHTEJILHBIX ATOMHBIX MACC HEKOTOPBIX
9JIeMEHTOB;

5) HCIpPaBUTH U YTOUYHUTH BAJEHTHOCTH HEKOTOPBIX 3JIEMEHTOB;

6) mpexcKasaTh CyIleCTBOBAHUE eIé HEOTKPBITHIX 2JIEMEHTOB, OIKCATH UX CBOIi-
CTBa U yKasaTh IIYTH OTKPBLITHA.

TpuymboM nepuoguYecKoro 3aKOHA U IMEePUOAUYECKONR CHCTEMBI CTAJ0 OTKDBITHE
TPEX TNpeACKasaHHBIX MeH/eIeeBbIM 3JE€MEHTOB — TaJUIWsA, CKAHAUS W IepMaHHA.




9TO MO3BOJIMIO OJHOMY M3 HU3BECTHBIX (pruaocodoB HasBaTh OTKphITHEe MeHIeeeBbIM
IePUOANUYECKOr0 3aKOHA HAYUYHBIM MIOABUI'OM, MOJOOHBIM IOABHUIrY acTtpoHoma Jle-
Bepbe, IIPEeJCKAas3aBIlero opouTy emmé HeusBecTHOU mraHeThl Henrtys. ITouemy Tak
SMOIMOHAJNBHO XapaKTePU3yeTCs OTKPBITHE PYCCKOI0 XWMHKa? OTO CBA3AHO C OT-
KpBITHEM IepBoro u3 mnpeackasaHHbIX [[. VI. MeHpesieeBBIM djieMeHTa TaJlIus, CHe-
nausabpiM ¢padmysckuMm ¢usuxom II. 9. Jlekok ne ByabGoxmpanom. Menpgenees, 0Oie-
CTAINe BJIAJEBIINN (PPAHIY3CKHUM S3bIKOM, IIPOYUTAJ CTATHIO 00 OTKDPBITHU TaJLIUSA,
a 3aTeM HaIMCaJl IHUCbMO, KOTOPOE aJApecoBajl IEePBOOTKPHIBATENIO 3TOT'O BJIEMEHTA,
M He TOJBKO yKasan Ha omubKy Bya6Goapana (TOT ompezeins HEBEPHO MJIOTHOCTh
raJiinsi), HO U HA3BaJ NPUUYUHBI 9TOM OomubGKu (o6paselr; rajaud ObLI HeZOCTATOYHO
OYMUIIIEH).

Bugssiii puiaocodp B. M. Keapos mucan: «MoOXHO IpeACTaBUTH IIEPBOHAYATIHHOE
M3yMJIEHHE, a BO3MOJKHO [Ja)ke HeroJoBaHUE JI000r0 CTPOTOTr0o XMMHKAa-aHAJIUTUKA,
ecau Obl OH moJsyuma nomoOubIin coBer. Kak?! Om B Ilapuike OepsKHUT B pyKax HO-
BOE, OTKPBITOE MM BEIeCTBO, HUKOMY HOTOJIe HEM3BECTHOE, BUAUT W OCA3aeT ero,
u3MepsieT U OIIpeleJisieT ero CBOMCTBA HA aHAJIMTUYECKUX Becax, CJIOBOM, SABJIAETCH
€IMHCTBEHHBIM B MUpE€ HCCJIefoBaTeleM, MMEIOIIUM J[eJ0 C JTHUM BeIeCTBOM Kak
¢ pealdpHBIM TejqoM. M BAPYr .KTO-TO, Haxoaamuiica B Poccum, Ha PaCCTOAHWHU THI-
CcAYNM KUJIOMETPOB OT ero jabopaTopuu, He BUAEBIINH B IJlasa HU KPYMUHKU HOBOTO
BeIecTBa, COMHEBAeTCA B TOM, XOPOIIO JHM OHO OYHUIIEHO ¥, HE CMYIIasch, BHICKA-
3BIBAET CBOU COBETHI, KaK 9TO CHEaTh».

II. WI. MenpgesieeB okasajicsa mpaB. ByaGoapaH BHSJ ero COBETY M COOOINUI Ha-
y4yHOMY MUPY: «fl mymaro, 4TO HET HYKAbl HACTAWBATH HA HCKJIIOUUTEJIbHOHN BalK-
HOCTHU TEOPETHUUECKMUX B3IJIAZLOB r-Ha MeHJeeeBa OTHOCUTEIBHO IJIOTHOCTH HOBOTO
JJIEMEHTa» .

IIBenckuit yuénbrit ®@. Hunbcon, oTkpeiBmui B 1879 r. ckamawuii, mpeacKasaH-
HBI MeHze/leeBBIM Kak 9Kabop, IpHCJIa] eMy B IIOJapOK HEMHOT'O HOBOTO MeTaJlila,
a Hemenxuit yuénoiii K. A. BuHKIep, OTKPBIBIINI OpencKasaHHBIN MeHeneeBbIM
repMaHuil (9KaCUJIMIINYM), BOCTOPIKEHHO IHCAJ: «..NEePUOJUYHOCTH JJIEMEHTOB TeM
caMBIM yiKe He THIIOTe3a, OHa cTajia (pakKToM, M XUMUYECKOe HCCJIeJOBaHUEe CHesajio
TaKuM 00pasoM HOBBIN, HEHCUYMCJIUMO BaXKHBIA IIAr B IIAPCTBO MO3HAHUA».

B szaxiaouenue mpusBeném caosa [[. Y. MengeseeBa M3 €ro CTaThbU «3aMeTKU
II0 TOBOAY OTKPBITUS TaJLIAA», B KOTOPOX OH NaéT coBeThl Byaboapany: «JrTa cra-
Ths IIOKAa3bIBAaeT KAaK MO HAYJYHYIO CMEJIOCTh, TAK M MOIO YBEDPEHHOCTh B IEPUOLU-
YeCKOM 3aKoHe. Bcé ompasnayiochk. OTO MOE MMSA».

OTkpbiTUEe Nnepuoaunyeckoro 3akoHa [i. U. MenpeneesbiMm. lNMepunoguyeckoe
NU3MEHEeHNe CBOMACTBE 3JIEMEHTOB U 00pa30BaHHbIX UMW MPOCTbIX BELLECTB
n coeanHeHunii. DopmMynupoBKa NEepMoOfUYECcKOro 3akoHa. 3HayeHue ne-
PUOOAUYECKOro 3aKOHa

MpoeepbTe cBOWM 3HAHUA 2

1. Kakue npusHakm 6binn nonoxensl [. V. MeHpeneesbiM B OCHOBY Kiaccudukaumu
XUMUYECKUX BNIEMEHTOB?
2. Kak Obinl OTKPbLIT Nepuoanyeckmini 3akoH U kak oH dopmynuposanca . WU. Menpene-
eBbIM?
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{ 3. Kak nameHsioTcs B nepuoae C pocTOM OTHOCUTENbHOW aTOMHOW Maccehbl:
: — MeTaiIMyeckne CBOWCTBA;

i — HemMeTanyeckne CBOUCTBA,

3 — BaJIEHTHOCTb 3/1eMEHTOB B BbICLUMX OKCUOAX;

5

— BaJ/IEHTHOCTb 3/1IEMEHTOB B BbICLUMX rMApPOKCUOAX;
— XapakTep BbICWNX FMADOKCM,D,OB?

MpumeHnTe cBOM 3HaAHUNA

4. Pacnonoxute anemMeHTbl B Nopsiake BO3pacTaHUs MeTanvyeckux CBOWCTB:
a) N, O, B; 6) Li, Be, B; B) Cl, Al, P; r) Mg, Si, S.

5. PacnonoxuTe okcuabl B Nnopsake BO3PacTaHUs OCHOBHbLIX CBOWCTB:

a) Nay0, Li;O, Cry0; 6) MgO, Nay0, Al,Og5; B) MgO, SiO, ClyOs.

6. PacnonoxuTte rmgpokcuabl B nopsake BO3PacTaHUs KMCNOTHbIX CBOMCTB:
a) HNO3, H3803, H2C03; 6) HC|O4, H28i03, H3p04.

Wcnonb3ynte oononHuTenbHyio nHdopmMaumio

7. HasBaHus kakmx 3nemMeHToB cBsidaHbl ¢ Poccuert n pycckumn? Moarotosste coobule-
Hue «Pycckoe Hayano B Ha3BaHWUSAX XMMWYECKUX 3/IEMEHTOB».
8. MNoprotoBbTe coobLiueHne no Teme «MCTopus OTKPbITUA NEPUOONYECKOro 3aKOoHa».

§ 30. OCHOBHBIE CBEJIEHUSA
O CTPOEHUUN ATOMA

L B nepepofe C rpe4yeckoro «artomMm» O3Ha4daeT «HeoeNUMbIn». COOTBETCTByeT 1
3TO LEWCTBUTENIbHOCTH?

”

OTKpBITUSA, CHeJaHHBIE HAYKOM B KoHIe XIX —
Hauajge XX B., JOKasajgu, YTO aTOM JeJUM — OH CO-
CTOUT W3 dJIEMEHTAPHBIX YACTHI[: NMPOTOHOB, HEHTPO-
HOB U DJIEKTPOHOB.

B 1911 r. 9pHect Pesepdopa npemioskus MoaeIb
aToMa, HallOMUHAIONIyi cTpoeHue CoJIHEUHO! cucre-
mbI (puc. 69). 9ra Mozens mosydusaa HasBaHUE ILJIa-

HEeTapHOI.
B meHTpe atoma HaXOAUTCS IOJOXKHUTEJILHO 3a-
pAKeHHOe Axpo. Aapo — 3TO camasa TAKEIas, IPHU

3TOM caMas MaJIeHbKas 4acTh aToMa. BOKpyr saapa
pacmoJjiaraloTcAa OTPUIIATENbHO 3apsKeHHBIE 3JIeKTPO-
HBI, COBOKYIIHOCTh KOTODPBIX HA3bIBAETCS JJIEKTPOHHOM

OpHecT Pesepdoppn (1871—1937)




o6osoukoit. Paguyc sizpa npumepuo B 100 TwICc. pasz [ )
MeHbIIIE Pa3MepoB Bcero aroma. SIApo MOXKHO CpaB-
HUTH ¢ QyTOOJIBHBIM MSYOM, HOJIOMKEHHBIM B IIEHTPE
IOJIsi, & AaTOM — C COBPEMEHHEIM CTAZUOHOM.

Snpo aroma 06pasoBaHO dJIEMEHTAPHLIMHU YaCTH-

1 o
aMu JOBYX BHJOB: IIPOTOHaAMM 1P ¥ HEUTPOHaAMHU

1
on. U te n Apyrue Has3bIBAaOT O6D:[HM TEPMHHOM HY-

KJI0HBI (OT JjaT. nucleus — sAApO).
DIeKTPOHEI € oOueHb Maibl. Macca sJIeKTpPOHA © onextpon
pasma 9,11.1073!

Kr, T. e. B 1833 pasa MeHbIIe .ﬂnpo
Macchl IIPOTOHA, KoTopasi pasHa 1,67 - 10727 g, .\
OJeKTPOHBI — 9TO OTPHUIATEIBHO 3apAKeHHbIe
9JIeMeHTapHbIe YaCTHUIbI, 00JaJaioliue HAaMMEHBIIUM Pyc. 69. Mogenb atoma
9JIEKTPUYECKUM 3apAfoM, I[IPUHSATBIM 3a eAWHUIY, no Pesepdopay
y 9JIeKTpOHA OH paBeH —1. Bce m3BeCTHBIE IOJIOMKU-
TeJIbHbIE M OTPHUIlaTeJIbHBIE 3apsAAbl YacTull (IIPOTOHOB M MOHOB) OOBIYHO CpaBHUBA-
foT ¢ aroii eguHuneii. Tak, 3apan mporoHa paBeH +1. Macca IpOTOHA TaKyKe HpPHU-
HsTa paBHOI 1.

ATOM B IleJIOM He MMeeT 3JIEKTPUUECKOIro 3apsjga, TaK KaK YUCJL0 NPOMOHO8
8 s0pe pasBHO YUCLY IJEKMPOHO8 8 INEeKMPOHHOU 000J0%Ke.

ATOM — 3TO HauMEeHbLLAs 3NEeKTPOHENTPasibHasa YacTuua XMMNUYEeCKOro asieMeH-
Ta, COCTOSILLAsa 13 aapa U 9NeKTPOHHOMN 060104KMN.

AToMBI B Ipolecce XMMHUYECKHX PEaKIUii MOTYT OTAATh MM I[OJYUYUTH OXUH
WM HECKOJILKO 3J€KTPOHOB. B 5TOM cjyuyae OHU IEPECTAIOT OBITH BJIEKTPOHEHTPaIb-
HBEIMU U IIOJIYYAIOT ITOJIOMKUTENbHBLIM MW OTPUIATEIbHBIN 3apsiibl, T. €. IpeBpalia-
IOTCSI B UWOHBL.

Yucno NpoOTOHOB B fApe aToMa paBHO MOPSAKOBOMY HOMEPY XMMMUYECKOro ane-
MeHTa (Z) B Tabnuue L. WN. MeHnpeneesa.

(Onpedenume Koauwecmeo npomoHo8 8 A0pax amomos 6000poda, yziepoda, pymernus..)

B sgpe aroma Bogopoza — 1 mpoTOH, B sAApe aToMa yriepoia — 6 IIPOTOHOB,
B AApe aTomMa pyTeHus — 44 mpoToHa.

CiemoBaTeIbHO, ATOMBI OJHOTO XMMHMYECKOr'0 9JI€MeHTa BCerga MMeIOT OJUHAaKO-
BO€ UMCJIO IIPOTOHOB, T. €. OJAMHAKOBBINA IIOJIOXKUTEJIbHBIH 3apsaj AApa. ITO II03BO-
JseT aTh 0oJiee TOUHOE OIpeAesieHMe IIOHATUIO «XHMHYECKUH BIeMEeHT».

XMNYECKUM 31IEMEHTOM Ha3blBAeTCs COBOKYMHOCTb arOMOB C OOUHAKOBbIM

3apanoM agpa.

IToMrMO TPOTOHOB, B AApe aToMa coAepsKarcsi HeHTpoHsl. OHKM He UMEIoT 3apAza,
He U3MEHSAIOT ero BeJUUYNHY, HO OIPEeNessiioT Maccy faxpa. Huciao HeHTPOHOB B dAApe
o6osHauvaT OykBoii N. Macca HeHTpoOHA, Kak W IPOTOHA, paBHa 1. 3HaumT, Macca
sApa aToMa YHCJIEHHO paBHA CyMMe IIDOTOHOB U HEHTPOHOB. JTy BEJIUYUHY Hasbl-
BAIOT MAaCCOBBIM YMCJOM aTroMa u obosHauaioT OykBoit A. MaccoBoe 4YmcJIO aToMma
npubIN3UTEILHO PABHO €ro OTHOCUTEJIBHOI aTOMHOM Macce.




ITopsnkoBEIil HOMED 2JIeMeHTa IPUHATO 0603HAYATE nudpoit ciaeBa BHU3Y OT CHM-
BOJIa XMMHYECKOro 3JIeMeHTa, a MacCoBOe UHCJIO — CJeBa BBEPXY. Hanpuwmep, ngna

aToMa HaTpud:
23
11Na
Maccosoe umcio, uncio IIPOTOHOB ¥ HEHTPOHOB B sAIpe PACCUUTHLIBAETCS IIO dop-
MmyJe:
A=Z+ N

Hcnonwsaysa aTy (Gopmyny, MOMKHO DPACCUMTATH UHCIIO HEHTPOHOB B sA[pe aroma
JI000r0 XMMHUYECKOTO BJIEeMEHTa II0 U3BECTHOMY MAaccoBOMy uymcay. Hampuwmep,

B AJpe aToMa JIUTUS gLi JeTeIpe HeWUTpoHa (7 — 3 = 4), B aAxpax aToMoB KHCJIOPO-
na 120 BOCeMb HEeATPOHOB (16 — 8 = 8), dhochopa ?%P — mecTHaAnaTh (31 — 15 = 16),

30JI0Ta 1%Au — cTo BocemMHaauath (197 — 79 = 118).
OcHOBHBIE CBefeHUSA O YacTHIAX, 00pasylomux aroM, o600MIeHEI B Tabaumne 13.

Tabruuya 13
CpaBHuTeIBHAS XapaKTepHCTHKA 3JIeMEeHTapHBIX YaCTHI]
P
e Ychosroe | .. - P LS Cnaeh@ onpefeneHus uyucna
Hacria 0603HaueHHe Macca, kr | Japag 3NIeMEHTapHbIX YacTHL B aToMme
MpoTtox 1,67 - 10727 | +1 Yucno npotoHos B aTome coort-
1p BETCTBYET NOPALKOBOMY HOMepy
3/1EMEHTa B NEepPUOMUYECKOM CUCTe-
me [. U. Menpeneesa
He#tpon 1 1,67 - 10727 | o Yucno HeltpoHOB B aTome HaxopnsaT
on no copmyne N= A — Z
JneKTpoH | @ 9,11-10731 | —1 Yucno anextpoHos B atome co-
OTBETCTBYET NOPSAKOBOMY HOMepy
3/IeMeHTa B NEPUOAMYECKON CUCTe-
me [I. U. Menpeneesa

fxpa aromor xummueckoro smemenTa Bcerma CoZepsKaT OJHO U TO XKe UWCJIIO
[IPOTOHOB, & BOT YHCJIO HEHATPOHOB B HUX, OKA3BIBAETCH, MOJKET GBHITH Pa3JINYHBIM,
Hampuwmep, B sigpe moboro atoma xmopa 17 IIDOTOHOB, HO B IPHUPOJE BCTpeua-
IOTCA aTOMBI XJIOpa C MAacCoBBIMM uucaamu 35 u 37. Bmauwmr, ymesao HEeHUTPOHOB
B MX AApax COOTBETCTBEHHO paBHO 18 m 20.

ATOMBI 0gHOrO XMMWYECKOro anemeHTa, cogepxatiuve pasnunyHoe 4ucno Hewn-

TPOHOB B Aa4pe u, cnenosaresibHO, UMeLWMe pasinyHbie MacCoBbIe Hyucna, Ha-
3blBAIOTCA U30TONamMm.

CBoé HasBaHHe WM30TONBI MOJIYYUAU OT ABYX I'DEYECKUX CJIOB: iSOS — paBHBII,
t0opos — MeCTO, T. e. MBOTONBI ONPEAEJEHHOTO XHMHUIECKOTO 9JIEeMEeHTa 3aHUMAIOT
OAHO MecTO (OAHY M Ty Ke KJeTKy) B TaGiuie M. . Mengeneena.

35 37
Hszoronsr xnopa obosmawaiorca 17Cl u 17Cl (umraror «xm0p-35» U «xIOP-37»).
ITpruém M3 KaKABIX YeTHIPEX aTOMOB XJIOpa TPU — 9TO JIETKHE M30TOIbI. JIo0oe
IIPUPOZIHOE COeJNHeHNe XJI0pa UMeeT UMEeHHO TAKOe COOTHOINEHHEe U30TOIOB — T5 Y%




35 37
17Cl u 25 % 17Cl. CpemHI0OI0 OTHOCUTEIBHYIO ATOMHYIO MAacCy XJIOpPa PACCUHTHIBAIOT
C YU6TOM CO/epIKaHUsA ero M30TOIOB B IIPUPOLE:

2c) - wdien + A, (37cy - w3iCh _ 85 - 75% + 37 - 25%
100 % 100 %

Ho pamHaa (opMyJa yuuTHIBAeT TOJBKO MAacChl sifep aToMOB. A KaK e OBITh
¢ Maccoit simekTpoHoB? OHA HACTOJIBKO MaJjia, YTO He BHOCHUT IIOIPABKH B OKPYTJIEH-
HOe 3HA4YeHWe OTHOCHUTEJIbHOW aTOMHOI MacChl.

TakuM 006pa3oM, OTHOCHUTETbHBIE ATOMHBIE MACChI 3JIEMEHTOB B IIEPHOJUYECKOM
cucreme JI. YI. MeHereeBa UMeOT APOOHBIE 3HAUEHHUs TIJIABHBIM 00pasoM IIOTOMY,
YTO pacCUMTAaHBl KAK CPEJHUE BEJWUYUHBI A BCeX IIPUPOJHBIX M30TOIOB C YUYETOM
ux pacmpocrparésHocTu. Tak, 3apsazx azxpa aroma aprosa +18 (18 mpoToHOB), a Ka-
ausa +19 (19 nporonoB). OgHAaKO U3 ABYX NPUPOAHBIX M30TOIOB KaJIUs 39K a 'K
foJsibIIasg 4YacTh NPUXOAMTCA Ha JErkumi masorom, moaromy A.(K) = 39. ¥V aprosa,
HAIIPOTHUB, IIPeodIafaeT TAMXKEIBIA M30TOI 40Ar, moaromy A.(Ar) = 40.

OOBIYHO BelllecTBa, OOpPa3OBaHHBLIE DA3JUYHBIMU HM30TOIAMHK OJHOTO 3JIeMEHTa,
HEe pasjInJyarTcsd IO CBOMCTBAM. 4

3a eIMHMIy Macchl JIEMEHTAPHBIX YAaCTHUI[, aTOMOB M MOJIEKyJ IPMHATa Macca
1/,5 Maccel aToMa yriiepoia, HpH4éM He J06oro aroma, a msoroma 12C.

= 35,5

3
4(cp = 20

MNnaHeTapHas Mopesib CTPOEHUS aToMa. SAPO M HYK/IOHbI (MPOTOHbI U HEW-
TpoHbl). DnekTpoHHas 060s04Ka U 3NeKTpoHbl. MaccoBoe uucno. UoHbl.
CoBpeMeHHoe ornpepesieHue MOHATUS «XUMUYEeCKUn anemeHT». U3oTonsl

lMpoBepsTe CBOM 3HAHUA

1. Kakue anemeHTapHble 4acTulbl COCTaBnsflOT s4po atoma? Kak onpepnenntb 3apsf,
fanpa atoma, KOJMYECTBO MPOTOHOB B SiApPE, KOJMYECTBO HEWTPOHOB, MacCOBOE€ 4YCNO
anemMeHTa?

2. CpaBHuUTe Mexay coboil afemMeHTapHble 4acTvupl, T. €. Haaute obliee n pasnuyns
MexXay NMPOTOHOM U HEWTPOHOM, MPOTOHOM W 3NEKTPOHOM.

3. Y10 HasbiBaloT n3oTtonammn? 3anuimnte 0603Ha4YeHUs M30TOMOB BOAOPOLA, X/opa U Kaims.

Mpumenute cBou 3HaHUNA 1

4. PaccuuTaiiTe Yucno HeitTpoHoe B sapax atomos: '°N, '°F 27Al, ¥7cl, 108ag.
5. BMECTO CvMBONA «X» 3anuLMTE COOTBETCTBYIOLLEE HYMCIO UMM CUMBON XUMUYECKOTO

onemenTa: Mg, 33X, K, 14X. :
6. OnpenenuTe, CKOMbKO PasaMYHbIX MOJIEKYJ XJIOPOBOAOPOAA MOXHO COCTaBUTL U3 Npu-

poaHOro u3otona Bogopona }H M OBYX NPUPOLHBIX U30TOMOB XJlopa — 35¢1 u 37Cl. Pac-
cynTalTe UX OTHOCUTESIbHbIE MONEKYIAPHbIE MacChl.

7. OTHOCUTENbHas atoMHas macca 6poma, npueenéHHas B Tabnuue . UN. MeHgenee-
Ba, pasHa 80. OgHako M30TOoMNa C TakMM MAcCOBBLIM YMCIOM He cyulecTeyeT. B npupoae
OpomM npeacTasneH n3otonamm 798¢ 1 8'Br. PaccunTaiite yncno HEUTPOHOB B siApax aTUX
M30TOMOB.

8. Onpenenute KOIMYECTBO MPOTOHOB, HEUTPOHOB M BIEKTPOHOB B atomax Clieaytoumx

M30TOMOB: a) ?gS; 6) 1\:]B; B) 1gC; r) ggBr; n) %H.




WUcnonb3yiTe AONOAHUTENBHYIO MHDOPMaLUIO

9. MoagroTtoBbTe COOOLIEHME W MPE3eHTaAUMI0 Ha TeMy «3IBONIOUMA MpeacTasBieHui
O CJIOXHOM CTPOEHWUWM aTomax.

§ 31. CTPOEHUE BJIEKTPOHHBIX
OBOJIOYEK ATOMOB

~ Kak panonaraiotca 31eKTpoHbl BOKPYr aToMHOro sigpa? XaoTU4ecku uau B onpe-
~ penéHHoMm nopsgpke?

IlnanerapHas Mozenb aToMa, IIpenjiokeHHas 9. Pesepdopaom, — 3TO OUYeHb
yrupoiménnas moaeab. CTpoeHme aroMa B3HAYUTEIBHO CJIOXKHee. ATOM COCTOUT M3
KPOIIIEUHOI'0 A0pa U COBOKYIHOCTH 3JI€KTPOHOB — 3/1eKMPOHHOU 000/L0UKU.

dyieMeHTapHbIe YAaCTUIILI AApa (IIPOTOHBI U HEUTPOHBI), B CBOIO Ouepelb, COCTOAT
u3 0ojJee MEJKHUX YaCTHUIl, Ha3bIBAEMBIX KBAPKAMU. DJIEKTPOH Ke N0 CHUX IIOp CUU-
TaeTcs 3JeMEHTAPHOM JacTHUIled. JTHM YacCTUIBI, a TaKKe aTOMbI, MOJEKYJIbI, MOHBI
ABJIAIOTCA 00BEKTAMH MUKPOMUPA, HEIOCPENCTBEHHO He Habuiomaemoro Hamu. OHH
NOAUMHAIOTCA 3aKOHAM, KOTOpPbIe AWKTYET OCOOBIM pasnen (DUSHUKMU, Ha3bIBaeMBIH
KBAHTOBOM MexaHMKON. C TOUKM 3peHus KBAHTOBOM MEXaHUKHU YaCTHIIBI MaKpOMUpa
XapaKTepuayTca 080ilcmeeHHoll npupodoll: SABIAITCA ONHOBPEMEHHO M YacTHIA-
MH, U BOJHAMHU. [[BU)KeHUe 3JIEKTPOHOB B aTOME CJIeflyeT PAcCMaTPUBATh KaK CJIOMK-
HBIM KoJebaTe/JbHBIN IIPOIleCC, a He KaK JBI)KEHVE MaTepUaIbHON TOUKU IO TPaeK-

Topun. CocTOsIHUE 3JE€KTPOHA MOYKHO XapaKTepH30BaTh
( pacipefieJleHueM B IIDOCTPAHCTBE €ro JJIEKTPUYECKOTO
EA 3apsaga — 9JIEKTPOHHOM nmi'rnoc'rmo. OJIEKTPOH pac-
cMaTpuBaeTCsi B COBPEeMEHHOH HayKe KaK <«pasMasaH-
HOe» B IPOCTPAHCTBE BOKPYT sAApPAa dJIEKTPOHHOE 00JIaKo.
CrnemoBaTelbHO, HEJNB3A T'OBOPUTH O TOYHOM HAaXOXKJe-
HUW 9JICKTPOHA B INIPOCTPAHCTBE B HEKOTODBLI MOMEHT
BPEMEHU — €ero IIO0JIOXKeHWe BCerza OIpejeseHO, C TOH
WA WHOM [JoJeii BEePOATHOCTH.

XuMHUUYeCKHe CBOMCTBA BEIIECTB 3aBUCAT OT CTPOe-
HUA BJIEKTPOHHBLIX 000JIOUEeK aTOMOB (sIpa aTOMOB dJie-
MEHTOB IIPM XHMUYECKUX DPeaKIUAX He HN3MEeHAITCH).
Kak ke yCTpOEHBI 3THU 3JIEKTPOHHBIE 000JI0UKM?

SJIEKTPOHBI B aTOME OTJIMYAIOTCA CBOEIl dHepruemi —
(n) (2n?) samac sHepruu sieKTpoHa (E) yBenrmumBaercs IO Mepe
L yaaJdeHus OT sApa aToMa.

Biuskue mo 3amacy SHEPrHUM 3JIEeKTPOHBI 00pasyioT
Puc. 70" Makcuidniioe 3JIeKTPOHHEIE CJIOH, M 3nepre'mqeclcne ypoBuu. Yuc-
YUCNO BNEKTPOHOB JO DTUX CJIOEB, WJIMA YPOBHEH, COOTBETCTBYET HOMEDPY
Ha 3HEepreTMYeckoM ypOBHE nepuoga B mepuopuyeckoi cucreme II. VI. Menneneesa,




B KOTOPOM HAXOJAUTCHA MAHHBIN XUMHYeCKUil sieveHT. Tak, y aToMOB 3JIeMEHTOB
1-ro mepuoza — OAWH BIEKTPOHHBIH CIOH, 2-TO — nBa, 7-r0 — CeMb.

HanGonbmree 4YMCIO 5JI€KTPOHOB, KOTOPOE MOKET BMECTHTH SHEPreTHYeCKUit
VPOBeHb, ompefessgeTca mo GopmyJie 2n2, rne n — HOMep ypoBH# (puc. 70). Cie-
Z0BaTeIbHO, IEPBBI dHEPreTHYeCKHUil YPOBEHb MAKCHMAJIbHO MOMKET BMECTHTH IBA
anexTpoHa (2 - 12 = 2), BTOpOI (2-22 = 8) — BoceMb, TpeTHi#i — BOCEMHAZAIIATH
2- 32 = 18). OHepreTmueckue ypoBHU, COAepIKAIAE MAKCHMAJIbLHOE THCIIO 3JIEKTPO-
HOB, HA3bIBAIOT 3aBEPIIEHHBIMM.

Crnenyer IOMHUTB, UYTO 3A6ePULEHHbLI BHEULHUIL INEKMPOHHBLU CAOU amomos
XUMUYECKUX dJleMeHmOo8 6cezda co0epicum 60cemb 1exmporos (KpoMe 3JeMeH-
ra 1-ro mepuoga — remmsa). Takoke ciefyeT NPUHUMATH BO BHUMAHHUE, UTO YUCJLO
I/LEKMPOHO6 BHEULHezZ0 3HePZemuuecKoz0 YpPOBHS AMOMA XUMUYECK020 3JeMeHMd
coomeemcmeyem Homepy zpynnvl 6 nepuoduieckoii cucmeme J[. H. Mendeneesa
(zna snemenToB A-rpymnm). Tak, aToMbl 371eMeHTOB IA-TpYIIbI (IIETOYHBIX MeTas-
JIOB) CO/iePKaT Ha BHEIIHEM OHEPreTHYeCKOM YDPOBHE OAUH SJIEKTPOH, 3JeMEHTOB
ITA-rpynnsl — pgBa 9JI€KTPOHA U T. 1.

PaccMoTpuM cTpOeHUE 3JIeKTPOHHBIX 060JI0YeK aTOMOB 3j1eMeHTOB Ne 1—20.

Y aTOMOB 27I€eMeHTOB nepe0z0 nepuoda — BOJOPOJAA W TeNWs — OLUH BdHEpre-
TUYECKU ypOBeHb. EAMHCTBEHHEBIN 2JEKTPOH aroMa BOJOPOJA KOMIEHCHPYET IIO-
JIOXKUTEJIbHBIN 3apAf siapa, paBHbINA +1.

Sapaj Axpa aTroMa reJus Ha eNUHUILY OOJIbIIE, B €ro 3JIEKTPOHHOM 000JOUKe
nobaBjIfeTcA OLUH 9JIeKTPOH. BHemuuil (mepBulil 1 €IMHCTBEHHBII) 9HepreTuYecKui
YPOBEHb 3aBEpIIEH:

ITapa 271eKTpPOHOB JesaeT aToM rejus OYeHb ycroitumseiM. Hezapom aror 6ia-
TOPOAHBI ras IO-IPEeKHEMY MOXCHO HA3BATh MHEPTHHIM: 0 CHX IIOp HE IOJIYYEHO
HU OZHOTO COENUHEHUS TeJHd.

Y aroMOB 3271€MEHTOB 6MmOp0z0 nepuoda MOABIAETCS BTOPOH SHEPreTHUECKUi
ypoBeHb. Ilo Mepe yBenumueHMs 3apsifa aTOMHOIO fApa NPHU II€PEXOZe OT HIEMEHTA
K 9JIEMEHTY BHEIIHWI 9HePreTHYEeCKUil yPOBEeHb II0CJIeL0BATEILHO HAUWHAET 3aII0J-
HATBbCA dJeKTpoHamu. Ilpum sTOM BHYTpeHHUU (IePBBIH) YPOBEHH OCTASTCS 3aIIOJI-
HEHHBIM.

¥V atoma MuTHA Ha BHEIIHEM JHEPreTUYECKOM YDOBHE DACIIOJNOMKEH OXUH JJIeK-

TPOH, y aTroMa OepwJiaiusi — OBa U T. 1.
Be 4Be 28 28
2 2

Li @> 4Li2E, 18
2.4
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3aBepIIaT BTOPOIl Iepuoj (TOP, ATOM KOTOPOTO COAEPIKUT CeMb BJIEKTPOHOB
Ha BTOpPOM (BHEIIHEeM) YypOBHE, M HEOH, y aToMa KOTOPOTO 3JIeKTPOHHas 000JI04YKa
3aBepllieHa [0 YCTOMUYMBOTO BOCHMUSJIEKTPOHHOIO COCTOSHMS:

Ne 10Ne 28, 88
28

DJIeKTPOHHBIE O00OJOYKH ATOMOB JJIEMEHTOB mpembvezo nepuodd, KOTOPBIH 3a-
BepllaeT aproH, 3aCTPAMBAIOTCS AHAJIOTMYHO TOMY, KaK 9TO IIPOMCXOJUT BO BTOPOM

rnepuoze:
S \ 16S 28, 88, 68 Ar ) 1gAT 28, 88, 8
/

286 288

B 57eKTPOHHOM 060JI04Ke aTOMOB 3JIEMEHTOB Zemeépmozo nepuoda NOSBISETCH,
COOTBETCTBEHHO, YeTBEPTHIN JHEPreTUYECKHil YPOBEHb, HA KOTOPOM y aToMa KaJuf
pacmojiaraercsi OQWH 3JE€KTPOH, a y aroMa KaJbOusa — /JIBa.

Pacnpejesienre 3JeKTPOHOB II0 9HEPreTHYECKUM YPOBHAM aTOMOB XHMHUYECKHX
2JIEMEHTOB MOKHO BBIPDA3UTh KaK CX€MOM, Tak U panoMm uucen. Hanpuwmep, gis aro-
Ma KHCJOpoJa Takoe pacmupezneneHue obosHauaerca gO 2,6 (Ha mepBoM sHepretruye-
CKOM ypOBHe — 2 3JIeKTPOHA, Ha BTOPOM — 6 3JIEKTPOHOB), AJIA aTOMa KPEeMHUA —
1451 2,8,4 (Ha mepBoM SHEpreTHYeCKOM ypOBHe — 2 2JIeKTPOHAa, Ha BTOpoM — 8,
Ha TperhbeM — 4).

AHanus CTPOEHUS 3JIEeKTPOHHBIX 000JI0YEeK aTOMOB IIO3BOJIAET BBIABUTHL IPUUYUHY
[IepUOAUYECKOT0 IOBTOPEHUS CBOMCTB XMMUUYECKUX dJIeMeHTOB. [lelicTBUTENIBHO, IIO-
cJlefoBaTeIbHOE YBeJIMUEHHE YKCJIa JIEKTPOHOB HA BHEIIHEM JHEPreTHYeCKOM YPOB-
He NPUBOAUT K €ro MOJHOMY 3aBepIIeHNI0 y aroMa 0JaropoJHOro rasa, 3aTeM IIpo-
HWCXOAMUT Pe3KHUil Mepexo] K CIeNyIOeMy dHePreTUYeCKOMY YPOBHIO C IOBTOPEHHEM
UKJIa €r0 3aIlOJTHEeHUS.

O6paTuTe BHUMAHWE, UYTO ATOMEI DJIEMEHTOB, DACIOJIOKEHHBIX B OJHOW TpyIl-
Ile, XapaKTepU3yIoTCA OJAMHAKOBLIM YHCJIOM BJIEKTPOHOB Ha BHEIHEM YpOBHe. JTOT
GaKT U ABIAETCHA MPUUNHOM CXOACTBA MX CBOMCTB. Tak, y aTOMOB BCeX I[EJIOYHBIX
MeTaJIJI0B (IUTHs, HATPUs, KaJusd, pyouaus, 1es3us, (ppaHnusa) Ha BHEIIHEM YDPOBHE
IO OJHOMY 3JeKTPOHY, Yy aTOMOB 3JJIEMEHTOB IIOATIPYIIBLI KHCIOPOJa — IO IIeCThb
3JIEKTPOHOB, Y ATOMOB T'aJIOT€HOB — II0 CeMb, Yy ATOMOB 0OJIarOPOAHBIX I'a30B — BO-
cemMb (OBa — Yy reyus).

MpunynHa nepuognyeckoro noOBTOPEHUs CBOWCTB XWUMUYECKUX OJIEMEHTOB
N NX COegUHEHUN 3akyaeTcsa B NeprnoanyeckoM MnoBTOPEHUN CTPOEHUA BHELU-
HEero SHepreTn4eckoro ypoBHA atOMOB.

Mukpomup. 3OHepreTUdyeckue YPOBHU, WU INEKTPOHHbie cnou. [lo-
PSAOK 3anosiHeHUsl SHepreTudyeckux ypoeHe#. [puuvHa nepuopny-
HOCTM B CBOWMCTBaxX XUMWYECKUX IJIEMEHTOB U OO6pa3oBaHHbIX UMM
BeLecTB




lMposepbTe cBOM 3HAHUS

1. [Jante onpepeneHus 9NeKTPOHHOW 000N04YKe aTtomMa WM 3HEePreTUHecKOMY YPOBHIO
(@NeKTPOHHOMY CNOoID).

2. KakoB nopsgoK 3anofiHEHUA 3MEKTPOHHbLIX CNOoEB y atomoB N2 1—20 B Tabnuue
O. . Menpeneesa?

lMpumeHuTe CBOU 3HAHUA

3. Ykaxute obLiee YNCNOo 3NeKTPOHOB N YUCJIO SHEePreTUYEeCKUX ypoBHEeN B atomax asie-
MEHTOB CnenylLwmx rpynn:

a) LEeNoYHbIX MEeTansnos;

6) LWENOYHO3EMESIbHbIX METaNsOB;

B) rasioreHos;

r) 6naropoaHbiX rasos.

4. 3anuwunTe pacnpegeneHve 3NeKTPOHOB N0 3HEePreTUYecKUM YPOBHAM B atomax cle-
OYIOWNX 3NEeMEHTOB: a) MarHuii; 6) kanbuuii; B) anioMuHuin; r) docdop; a) xnop.

5. HazoBute XuMM4ECKue 3NEMEHTbl, PacrnoNiOXEeHUE 3NEKTPOHOB MO 3HEPreTUHeckuMm
YPOBHAM KOTOPbIX COOTBETCTBYET psisy unicen: a) 2, 1;6) 2, 8, 1;B8) 2,8, 7;r) 2, 8, 8, 2.
6. Kakve 13 HabopoB 4ncen n noYeMy He MoryT COOTBETCTBOBATL PACMNpeneNeHnIo aek-
TPOHOB MO 3HEPreTUYeCcKUM YPOBHSAM aTtoMa XMMUYECKOro anemeHTa: a) 2, 7, 1; 6) 2, 3;
B): 5 8vlain) 8,25 A) 2, 9ise): 2,:7;K) 2, 8,82

7. 3amMeHuTe «X» COOTBETCTBYIOLMM GUMBOMOM WUAW LMMPOIit: a) 10X 2, B;.6) <P 2. )%, °5;
B) oHe X; r) X X, X, 2.

8. ATOM renusi CooepXuT Ha BHELUHEM 3HEPreTMYecKOM YpPOBHE [Ba 3/1eKTPOHa, noaos6-
HO atomam Gepunnus 1 MarHus. lodyemy rennii NoMeweéH B NepuoamnyYeckoit cucteme
A. N. Menpeneesa B VIIIA-rpynny, a He B IIA-rpynny?

9. 3anuwute pacnpeneneHne aNeKTPoOHOB N0 3HEePreTUHeCKUM YPOBHAM atoMa Xenesa,
3Has, 4TO TPEeTUA BHEepPreTUHeCKUin YypoBEeHb €ro He 3aBeplUéH, a Ha BHELLHEeM YPOBHE
COOEPXUTCS 2 9NEKTPOoHa.

10. 3BanuwwuTe pacnpeneneHne aNeKkTPOHOB N0 3HEPreTUHECKMM YPOBHAM WMOHA, B KOTO-
pbIi NpeBpaLlaeTcs aToM KMCNOPOoAa, NPUHABLLMIA ABa 9neKTpoHa. Kak Ha3biBaloT BHEL-
HUA CNOM MoHa kucnopopa?

11. 3anuwwuTte pacnpeneneHne aNeKTPOHOB MO SHEPreTUYECKMM YPOBHAM WOHA, B KOTO-
pbIil NpeBpaLlaeTcs atoM Kanbuns, OTAABLUNK ABa 9NeKTpoHa. Kak HasbiBaloTCA BHELLHUE
C/ion atoMa U noHa kKanbumsi? KakoB nopsakoBbIA HOMEP Yy 3TUX CNOEB?

Ucnonb3ayite AONONHUTENbHYIO UHGOPMaLMIO

12. Mpeonoxute BapuaHT rpacduyeckoro 0ToOpaxeHns NamaTKM O MOPSAKE 3anofiHeHUs
ANEKTPOHHbIX CNoésB y atomoB N2 1—20 B Tabnuue . U. MeHgeneesa.

——
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§ 32. NIEPMOIUYECKAS
CUCTEMA XUMMNYECKHUX
DJIEMEHTOB JI. . MEHJIEJIEEBA

hmperrrEee

Tabnuua (oT nart. tabula — pocka) — 3TO nepeyeHb CBeAEHUH, PacnooXeHHbIX
no rpacdam B onpegenévHom nopsgke. Cuctema (OT rped. systema — uenoe,
COCTaB/IEHHOE W3 YacTen) — MHOXECTBO 3aKOHOMEPHO CBsi3aHHbIX MeXay Cco-
6ol anemeHToB. Mouemy reHuanbHas tabnuua [l. M. Menpeneesa umeet Gonee
TOYHOE HayyHOe Ha3BaHWe: NepUOJMYEcKas CUCTeMAa XWMUYECKUX 3I/1EMEHTOB
I. U. Menpeneesa?

Ilepuoguyeckas cucTeMa XuMuYecKux siemenTos [l. V1. Menzeneesa, mpejacTas-
JeHHAs B BUAEe TAGIMIbI JI060# GOPMBI (KOPOTKO- MM AJMHHONEPUOAHBIH BAPUAHT),
0o0beAUHSET BCe XUMMUUYECKHEe DJIEMEHTHl M HeCéT CYIIeCTBeHHYI0 HH(OpMAIHUIO O
CTPOEHHH MX ATOMOB. IIOBTOpDHM BTH CBEJEHUS, PACKDHIB (PUBHIECKUN CMBICH CHM-
BOJIMKM, IPUHATOH B MEPUOAUYECKOI CHCTEMe XMMHUYecKux saeMeHTOB JI. . Men-
Iejeesa.

1. ITopadKo6bLit HOMep XUMUYECKOTO 3JIEMEHTa COOTBETCTBYET IIOJIOKUTETbHOMY
3apady amommnozo 20pa, T. €. YUCILY CONEPKAIUXCHA B HEM NPOTOHOB. Tak Kak aToM
dJIeKTPOHeHTpasieH, MOPSJKOBBII HOMED XMMUUECKOTO 3JIeMEHTa COOTBETCTBYET “UC-
Y 37eKMpOH08, 00pasyoIINX dJeKTPOHHYIO 000JI0YKYy aToMa.

7
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2. Homep nepuoda, B KOTOPOM DACIIOJIOKEH XUMHUUYECKUH BJIeMEHT, COOTBETCTBY-
eT 4UCLY IHepzemuueCcKux YposHell (dJI€KTPOHHBIX CJIOEB) B aToMe.

3. Homep zpynnwvL COOTBETCTBYET YUCLY INEKMPOHO8 HA BHEULHEM IHepzemuye-
CKOM YpOB8HE aTOMOB 3JIE€MEHTOB A-TIpyIIi.

Kakne 3aKOHOMEPHOCTM B W3MEHEHWH CBOWCTB XWMMYECKUX 3/1EMEHTOB OT-
paxeHbl B Tabnuue [I. U. Menpeneesa (puc. 71), T. e. uTo npeBpawaer eé
B cuctemy?

Kax BbI ysxe 3HaeTe, 3aBepIIEHHBIMU, a HOTOMY U Haubojee yCTONYMBLIMHU SB-
JIAIOTCA 9JIEKTPOHHBIE O0OJIOUKHM aTOMOB GJIAaropoJHBIX (MHEPTHBIX) rasoB, T. €. Te,
BHEIIIHUI SHEePreTUYecKUil ypOBEHb KOTOPBIX 3aloJHEH (COAEPXUT ABa DIEKTPOHA
Yy rejusi ¥ BOCEMb y OCTAJIBHBIX OJIATOPOJHBIX T'a30B).

ATOMBI BCEX XMMHYECKUX 3JIEMEHTOB CTPEMATCA 3aIIOJHUTEH CBON BHEIIHUH 3JICK-
TPOHHBIN CJIOH, MOZOOHO aToMaM G6JaropoHbIX rasoB. ChenaTs 5TO MOMKHO ABYMSA
criocobamu.

IlTepsbiiit cnoco6 moMydeHNsi 3aBePIIEHHOTO BHEIIHETO BJIEKTPOHHOIO CJIOS —
NIPUCOEAUNHUTE 9JIEKTPOHBI, KOTOPBIX He XBaTaeT JO BOCbMHU (ZO ABYX — Y Tesnd).

CBoiicTBO aTOMOB 3aBepllaTh BHEIIHUN 3JIEKTPOHHBIA CJIOH IMyTEM IIPHCOELMHE-
HHSA 3JIEKTPOHOB XapPaKTEPHO IJIA HeMeTaJIOB. Yem sezue amom npucoeduHsem He-
docmarowue 00 3a6epuleHUsL CILOS INEKMPOHLL, MeM CUNLbHEe BbLPANCEHbL HeMemal-
JUYeCKUe C80UCmea XuMUieckKkozo dieMeHma.

OmnpenesuTh YUCIO BJIEKTPOHOB, HEOOXOAMMOE ATOMY /JIf 3aBepIIeHUs BHEII-
Hero 9HepPreTU4YeCKOro ypOBHA, IPOCTO. IIJIsi 3TOrO OT BOCHMHU HY’KHO OTHSATH UMC-
JIO 2JIGKTPOHOB Ha BHEIIHEM JHEePreTHYeCKOM YPOBHE: OHO COOTBETCTBYET HOMEDY
TPYNNBI, B KOTOPOM HAaXOAUTCA XUMUUYECKHUU BJIEMEHT B IEePUOLUUECKOH CuCTeMe
. . Mengeneesa. Hampumep, aroMy asora [Jisi 3aBepIIEHUS BHEIIHETO SHEPIeTH-
YEeCKOTr'o YPOBHsI He XBaTaeT TPEX 3JIeKTPOoHOB (8 — 5 = 3), aTomy Kuciaopoma — ABYX
(8 — 6 = 2), aromy ¢propa — ogmoro (8 — 7 = 1).

Bmopoii cnoco6 mosyyeHUs 3aBEPLIEHHOI'O BHEITHErO BJIEKTPOHHOIO CJIOS —
OTAATh 3JIEKTPOHBI C BHEIIHET0 3JeKTPOHHOTO YPOBHA Apyromy artomy. Ilpm aTom
NPeABHEIIHUN SHEPreTHYeCKUH ypPOBEHb CTAHOBUTCS BHeIIHUM. CTpeMATCA OTAATH
9JIEKTPOHLI BHEIIHEI'0 HEPreTHYEeCKOTr0 YPOBHS aTOMBI METAJJIOB. Yem Jsezue amom
omoaém 6HewHUe 3JeKMPOHbL, MeM CUJNbHEE BblPANCeHb. MeMaaiULecKue Ce0il-
CMmea XumMuueckKozo dJemeHmda.

Cnoco6HOCTE aTOMa OTZABATh MJIM IPUCOEJUHATH 3JIEKTPOHBI ONPEAeIAeTCA ABY-
M#A IPUYUHAMU: YUCJIOM BJIEKTPOHOB HAa BHEIIHEM YHEPreTHYeCKOM ypOBHE U pa-
ANYyCOM aTroMa, T. €. PAaCCTOAHUEM MeXXJy SAPOM ¥ CAMBLIM OTHAJEHHBIM OT HETrO
9JIEKTPOHHBIM CJIOEM.

C ysenuuenuem wucaa 3neKmMpoHO8 HA GHEULHEM IHePZeMULecKoM YposHe amo-
MO8 memadJsiuiecKkue C80UCmea XuUMULeCKuUx aJlemeHmos ociabesaom, a Hememad-
Jauieckue ycunusawomces. IeilicTBUTeNbHO, aToMbl IA-rpynnel (Ipymnmel IeJOUHBIX
METAJIJIOB) JIETKO OTJAIOT CBOH eAWHCTBEHHBIA JJIEKTPOH C BHEIIHEr0 SHEpreThde-
ckoro ypoBHsA. OTgaTh ABa 9JIEKTPOHA ATOMY XHMHUYECKOTo ajiemeHTa IIA-rpynmsr
(rpynnel ménouHo3eMeNbHBIX METAJIOB) ysKe TPyAHee, TaKk KaK BO3pACTaeT CHJIA
HIPUTAKEHUS dJIEKTPOHOB K AApPY, a IMOTOMY HX METAJJINYEeCKHe CBOMCTBA BBIpaXKe-
HBI cnabee IO CPABHEHUIO CO INEJOYHBIMM MeTaJLIaMH.




Aromsbl aieMeHTOB VIIA-rpynnsl (rajJoreHoB) Jierde IIPHUCOEIUHSIOT OAWH HeIO-
CTAIOIMI DJIEKTPOH, YeM AaTOMEI 3jJeMeHTOB VIA-rpymnmbl, KOTOPBIM Heo0XOoAMMO
OPUHATH y»Ke ABa dJeKTpoHa. I109TOMy rajioreHsl — caMble aKTHBHBIE HEMeTaJLIbl
B CBOEM IIepHoOfe.

C yeeauueHuem paduyca amomos MemaJsiuiecKue C60UCMEA XUMUUECKUX dJe-
MEHMO6 Ycuuearnmes, a Hememaiuieckue — ocaabesaiom. Yem Goubie paguyc
aroMa, TeM ajbllle BHEITHHE 3JeKTPOHBI PACIIOJNIOXKEeHBI OT AApa U ciabee K HeMY
npurarusaiporcsa. CiefoBaTebHO, OTAATH BHEIIHUE 3JIEKTPOHBI CTAHOBUTCA IMPOIIE,
a yJeps;KaTh IIPUCOEAVHEHHBIE — CJIOXKHEE.

CrenaeM BBIBOZBI.

1. B npedenax 00nozo nepuoda ¢ yeeruueruem nopidKos0zo HOMepPa Xumuie-
CKUX 3JleMeHmMo8 mMemaJaluiecKue ceoiicmea ocaabesaiom, a HememaJiuieckKue —
ycuausaomes. Ito OObACHAETCA TeM, YTO B Iepuojie C yBeIMYeHHeM MOPAAKOBBIX
HOMEPOB XUMUUYECKHX BJIEMEHTOB YHCJIO 3JeKTPOHOB BO BHEIIHEM OSHEPreTH4YecKOM
ypOBHE ATOMOB YBEJMYMBAETCH OT OAHOrO y IEJOYHOTO MeTaJsa 0 BOCbMH y Giaro-
pomHoro rasa. Taxske BospacTaeT 3apaf AApa aroma, a CJIeJOoBaTeJbHO, U MPUTANKE-
HUe BHEIIHUX 9JIEKTPOHOB K fAADY, B Pe3yjbTare 4ero paduyc amoma YymeHbulaemcs.

2. B npedenax 00HOiL zpynnbl ¢ yseauieHuem nopsaiKo80zo HOMepa XUMULECKUX
2NeMEHMO8 MemaJaiuiecKue ceollcmea Ycuiuearnmces, a Hememaniuieckue — 0cC-
nabesarom. ITo O0OBACHAETCA TEeM, UTO YUCJIO dJIeKTPOHOB HA BHEIIHEM SHEpreTu-
YeCKOM YPOBHE ATOMOB XMMHYECKHX JJI€MEHTOB OJHOM IDYNIIbI He U3MeHsieTcs (OHO
4YHMCJIEHHO PaBHO HOMepy TPYIIIBI), a PaJUyChl aTOMOB PacTyT, TaK KaK yBeJIndHBa-
eTcsi UMCJI0 SHepreTHYeCKMX ypPOBHeil (OHO COOTBETCTBYeT HOMEPY Ilepuoza).

VKasaHHbIE 3aKOHOMEPHOCTH MJLIIOCTPUPYIOT cxeMbl 7 u 8.
Cxema 7

NEPUOL,

Paauyc atoMa yMeHbLUaeTcs

Paguyc atoma yBenminBaeTcs

rPYMMA

Cxema 8

MEPNOL,
MeTannuyeckue cBoCcTBa HemeTannuyeckue cBoicTBa
ocnabeatoT ycunuBaroTcs

s

FPYMNA

MeTannuyeckne cBoMCTBa HemeTannuyeckne cBoMcTBa
ycunueaioTcs ocnabesatoT

B sakjouyeHMe NPOMJLIIOCTPUPYEM Ha KOHKPETHBIX MpUMepax 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB 3JIEMEHTOB.




B psany XUMUYECKHUX BJIEMEHTOB:

a) Si, P, S — HemeraJuIMuecKHe CBOWCTBa
ycuaIuBalTCsa (Tak KaK aTOMBl 3TUX XHMHYECKHUX
3JIeMEeHTOB MMEIOT OAMHAKOBOE YUCJIO 3aIlOJHAEMBIX
BJIEKTPOHAMU OHEPreTUYEeCKUX YPOBHEHl M COOTBET-
CTBEHHO UYeThIpe, OATh U INEeCTh dJIeKTPOHOB HA BHEII-
HeM HepreTUYecKOM YpPOBHE), a pafguyChl UX aTOMOB
YMEHBIIIAIOTCS;

6) Si, Al, Mg — wMeTa/uIMYeCcKHe CBOMCTBa yCH-
JIUBAIOTCA, HeMeTaJJIMuecKue ocyia0eBaloT (Tak Kak
aTOMBI DTHX XUMHWUYECKUX 3JJIEMEHTOB HMeEIOT OJWHAa-
KOBOEe YHCJIO 3allOJIHAEMBIX 3JIEKTPOHAMU SHepreTuye-
CKMX YpOBHE!l M COOTBETCTBEHHO YeThIpe, TPU U JABA
SJIEKTPOHA HA BHEIIHEM JHEPreTHYecKOM YpOBHe),
a paguychl AaTOMOB 9TUX XMMHYECKHUX DJIEMEHTOB yBe-
JINYUBAIOTCH;

B) B, Al, Ga — MeTaJIM4YeCcKUe CBOMCTBA yCHUJIU-
BaioTCA, a HeMeTaJIMYecKue ociabeBaioT, TaK Kak
aTOMBI 9TUX XMMHUUYECKHUX 3JIEeMEeHTOB UMEIOT OJuHAa-
KOBOE UHCJIO 3JIEKTPOHOB Ha BHEIIHEM JHepreTudye-
CKOM YpOBHE (TpH 3JIeKTp0Ha), IIpH‘léM YUCJIO 9THUX MamatHuk . WU. MeHpeneesy
ypOBHeli, a cJIef0BaTeIbHO, W PaAMyChl aTOMOB yBe- B CaHkr-letepbypre
JINYUBAIOTCH;

r) Ge, Si, C — merajinyecKue CBOHCTBA OCTabeBalOT, & HeMeTALINYeCKUe yCH-
JIMBAIOTCH, TAK KAK aTOMBI 3TUX XMUMHUUYECKUX 5JIEMEHTOB MMEIOT OJAWHAKOBOE YHCJIO
5JIEKTPOHOB HA BHEITHEM HEPreTUYeCKOM YpOBHE (UeThIpe 3JIeKTPOHA), IPUYEM UnC-
JIO 3TUX YPOBHEWN, a CJIefoBaTeJIbHO, U PaJUyChl aTOMOB YMEHBIIAIOTCH.

HeTpyaHO OTMETUTH TOT (PAKT, YTO CBOMCTBA XMMUYECKUX DJIEMEHTOB M3MEHAIOT-
cA nepuoduuecku, T. €. IOBTOPAIOTCA Yepe3 ONpPeJeIEHHOe YHCJIO DJIeMEeHTOB (uepes
mepuox), MojokeHue KoTopbix B Tabuune [I. 1. Mengeneesa (IOPAAKOBBIA HOMED)
00ycJIOBJIEHO 3apsiioM aToMHOro fAxpa. Hemapom cama cucrema I. 1. Mengeneesa
HOCHUT HasBaHWE IepuoandecKoit. CregoBaTelbHO, MOKHO C(HOPMYIUPOBATH BarXKHEM-
Ui 3aKOH XWMWH, KOTODPBHIH TaK U HA3bIBAeTCS — IEPHOXMYECKHIl 3aKOH.

CBoiicTBa XMMUYECKUX BJIEMEHTOB U 06pasOBaHHle MU BELECTB HaxogATCs
B Nepuvoamyeckon 3aBUCUMOCTU OT BEJINYMUHBLI 3apsaa UX aTtOMHbIX s4ep.

,f "™
dusnyecknii CMbIC/I NOPAAKOBOroO HOMEpa XUMMYECKOro 3JieMeHTa, HO-
Mepa nepuoga v rpynnbl. U3MeHeHne CBOWCTB XMMMUYECKUX 3JIEMEHTOB
B nepuopax u rpynnax. Mepuopgnyeckuin 3aKoH

&

MposepbTe CBOW 3HAHUA

1. Packpoiite pMU3N4ECcKuii CMbICA NOPSAKOBOrO HOMEpPa XMMWUHECKOro A/IEMEHTA, HOMe- i
pa nepvoga, Homepa rpynnbi. ,
|
i

2. Kak U3MEeHSII0TCA MeTan4yeckme 1 HeMeTaiinieckmue CBOMCTBa XMMUYECKUX dN1EMEH-
ToB: a) B nepuopax; 6) B rpynnax?




NMpumMmeHuTe CBOU 3HAHUA B

3. OxapaKTepuayiiTe XUMUYECKUE BNEMEHTbI JINTUM, 6epunnuini n 60p NO nnaHy:

e MOPALKOBbLIA HOMED;
MOJIOXEHNE B MNEPUOAMYECKON CUCTEME (HOMEp nepuopa, HoMep rpynnbl, noarpynna);
4YUCNO MPOTOHOB B SApe aTtoma;
YUCNO BHEPreTUYEeCKnx YpOBHEN;
obLee YNCNO 3NEeKTPOHOB;

e YUCNO BNEKTPOHOB HA BHELIHEM 3JHEpPreTMHeckoM ypoBHE.
4. Onpenenute KOAMYECTBO 3NIEKTPOHOB, KOTOPOE HYXHO OTAaTb WU NPUCOEANHNTL ANA
NOJSIYYEHNS 3aBEPLUEHHONO BHELUHEro 3HepreTV4eckoro ypoBHA atomMam CIEAylonX Xu-
MUYECKUX BNEMEHTOB: KUCOPOA, HaTpuii, XNop, MarHui.
5. CUMBOSbI Kakux TPEX XMMMUYECKMX 3/IEMEHTOB PACroNOXeHbl B NOpaOKe yBenu4eHus
pagnycoB UX aToMOB:
a) P, Si, Al; 6) C, N, O; B) Ca, Mg, Be; r) C, B, Al?
6. BbiGepute psa 4Mcesi, KOTOPOMY COOTBETCTBYET pacnpeaeneHne 3/1eKTpoHOB no sHepre-
TUYECKUM YPOBHSM aTtoMa, MeTa/lI4eckme CBOMCTBa KOTOPOro BblpakeHb! Hanbonee spKo:
ATDLLR D UGY O t8inreR) D08, 1; ) 2,8, 8, 1.

Bbipasurte CBOE MHEHUe

7. [aiite CBOIO OLEHKY CTpOKam 13 cTuxoTsopenus C. LLunayésa «4utas MeHpoeneesa»:
/Jlpyroro Hu4ero B npupoae Het
HUW 34€Cb, HU TaMm, B KOCMWUYECKUX ryOuHax:
BCE — OT MECYMHOK MasbiX 40 MniaHeT —
U3 8/1IeMEHTOB COCTOUT E€AUHbIX.

5

§ 33. XAPAKTEPUCTUKA
DJIEMEHTA IO EIO IHOJOXEHMIO
B MEPUOINYECKON CUCTEME

7

[epUORMYECKUI 3aKOH W MEPUOMYECKAs CUCTEMA XUMHUECKWMX 3/1eMEHTOB
[l. U. MeHpeneesa no3sonsioT MpOrHO3WPOBaTb CBOWCTBA 3/1€MEHTOB W obpa-
30BaHHbIX UMK BeliecTB. Kakum obpasom?

XapaKTepHUCTUKA XUMUYECKOTO BJIEMEHTa MOXKET CTPOUTHCH II0 OIpeaeIEHHOMY
mIaHy.

1. TonokeHMe niIeMeHTa B Iepuogumdeckoit cucreme JI. 1. Menaeneesa (arom-
HBIf HOMEp, Iepuoj, I'pyIma).

2. CrpoeHue aroma (3apsj fApa U, CIeJOBATENBHO, KOJIMYECTBO IPOTOHOB, 3JIEK-
TPOHOB, HEHITPOHOB); CX€Ma pacIpe/e/ieHUs dJIeKTPOHOB M0 IHEPreTUIeCKUM YPOBHAM.

3. XapakTep IIPOCTOrO BeIlecTBa, 00pPa30BAHHOIO JAHHBIM XMMHUUYECKUM dJIE€MEH-
ToM (MeTaslyI, HEMEeTAJLI).

4. CpaBHeHHe CBOMCTB IIPOCTOTO BEIECTBA CO CBOMCTBAMMU IPOCTHIX BeIeCTB, 00-
pPa30BaHHBIX COCEAHUMH IIO TPyIIEe dJIeMeHTaMMU.



5. CpaBHEHUEe CBOMCTB IIPOCTOr'0 BeIlecTBa CO CBOMCTBAMY IIPOCTHIX BEIeCTB, 00-
pasoBAaHHBIX COCEJHUMH IIO IIEPUOAY DJIEMEHTAMH.

6. MakcuMaJbHAs BaJE€HTHOCTb, (OpMyJa BBEICIIET0 OKCHJa M ero xapaxTep
(ocHOBHBIN, aM(OTEePHBIN WK KUCJIOTHBIH).

7. dopMyJa BHICIIETO I'MAPOKCHZA U ero XapaKTep (ocHOBaHUE, aM(OTEPHBINA I'M-
IPOKCHUJ WIN KHUCJIOPOACOAepKaIas KHCJIOTA).

8. ®opMmyJia JeTydero BOAOPOJHOTO COeJNHEHUA (ms HEeMeTaJlIoB).

IIpomTiocTpUPyeM IIPUBE/EHHBIH IIaH XapaKTepPUCTHKAMU ABYX XUMHIECKHX
3JIeMEHTOB — MeTajljla W HeMeTaJlla.

XapakTepucTuka Merajia. PaccMoTpuM eé Ha TpuMepe KaiabIusd (M30TOII %gCa).

1. Aromusii Homep Kambpnusa 20 (Z = 20). DeMeHT KalbIUil PAaCIOJOXKEH BO
[IA-rpymnme IepHuOAMYECKOM CHCTEeMBbI II. 1. MeHngeeesa, B 4eTBEPTOM II€PUOJE.

2. Bapan agpa +20, OHO COAEPIKUT 20 mpoToHOB. UHC/IO HEHTPOHOB B s/ApE PaB-
Ho 20 (HAIOMHMM, 4YHCJIO HEITPOHOB B dAApe paccuuTbIBaeTcA IO (opmysre:
N =A — Z, rne N — 4ucI0 HEATPOHOB, A — MaccoBoe UuCiIo, Z — TIOPALKOBBIN
HOMep). YHCJIO 2JIEKTPOHOB Ha AJIEKTPOHHON 000JOUKe TaKxKe DPaBHO 20, Tak Kak
aToM sieKTpoHeiiTpaseH. Cxema paclpefieleHHs DJIEKTPOHOB IIO 9HEepPreTU4YeCKUM
ypouam: 2e; 8e; 8e; 2e.

3. Ha BHeIIHeM SHEPreTHUECKOM yPOBHE aToMa KaJbIUf ABa BAaJIEHTHBIX dJIeK-
Tporna. Kampmuit — 9TO dJIeMEHT-MeTaJsLl. IIpocToe BEIeCTBO KAaJbIUM, oOpaso-
BaHHOE AaTOMAMH [JAHHOTO XMMHMUYECKOTO 3JeMeHTa, TaKxKe ABJIAeTCH MeTaJJIoM,
cJlefOBaTebHO, AJA HEro XapaKTepHBl BCe TUIIMYHBIE CBOICTBA METAJLJIOB: TEILIO-
U 3JIeKTPOIPOBOLHOCTD, IIJIACTHYHOCTD, MeTaJIIUnJYecKuil 6JecK.

4. MerajiudecKue CBOCTBA y KaJbIUs BbIDAXKEHBI CUJIbHee, 4eM y Maruud,
HO ciabee, 4eM y CTPOHIUS, YTO OOBACHAETCA POCTOM pajuyca aTroma B pagy Mg —
Ca —=. 8.

5. MeTa/iuuecKre CBOMCTBA y KaJbIUdA BBIPAXKEHBI ciabee, ueM y HaTpud,
HO CHJIbHEee, 4eM y CKAaHJU#d, YTO CBA3AHO C YBeJUYEHHEeM HHC]Ia BaJEeHTHBIX DJEK-
tTporoB B pasy Na — Ca — Sc.

6. MakcuMaJbHAs BAJ€HTHOCTh KaJbIUs paBHA II, TaKk KaxK ero aToM COJEepPKHUT
IBa BaJEHTHBIX dJeKTpoHa. dPopmysa BHICIIETO (¥ eIWHCTBEHHOIO) OKCHJA2 Kab-
mus — CaO. OH #ABJIAETCA OCHOBHBIM OKCH/OM, cJle[OBaTEeIbHO, B3aUMOJEHCTBYeT
¢ KHMCJIOTAMM, KUCJIOTHBIMEM OKCHAAMH U BOROH (3anuwiume YpasHeHUA coomeem-
cmeywux peaxKyuil).

7. ®opmysa TEAPOKCHA KaXbIUA — Ca(OH)y. OH aBjsAeTCSA PAaCTBOPUMBIM OC-
HOBAHHMEM — INEJ0UYBIO, CIE0OBATENHHO, B3aUMOJEUCTBYET C KMCIOTaMU, KMCJIOT-
HBIME OKCHIAMM H COJIAMU (3anuwiume YpasHeHUus COOMEEmMCmeyouux peaxyuil,
yKajxcume YcroBus ux npomeKaHus).

8. Kaipnuii He MMeeT JIeTy4ero BOJOPOJHOTO COEAMHEHHS, HO obpasyeT TBEpPHOE
nonHOe coenmHeHme — ruapup kampnus CaHp (6cnomHume, Kax 00pasyrmcsa Ha-
36aHUA OUHAPHbLX COeOUHEHUIL).

XapakTepucTuka HeMeTajna. PaccmMorpnM eé Ha npumepe docdopa (130Tom Z;’éP).

1. Arommubiit HOMep docdopa 15 (Z = 15). Pocdop pacmoIoikeH B VA-rpynne
nepuoguueckoir cucremsl [I. V. Mennesneesa, B TPETbHEM epuoje.

2. Bapsax aromHOro azxpa +15, OHO COAEPXKUT 15 mporoHOB M 16 HEWTPOHOB.
Ha siexTpoHHON 00os0uKe 15 3JI€KTPOHOB. Cxema pacipefiejleHHAs 9JIEKTPOHOB IIO
SHEePreTUYeCKUM YPOBHAM: 2€; 8e; be.
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3. @ochop ob6pasyerT HECKOJIbKO MPOCTHIX BEI[ECTB — HEMETAJIOB, CIeJ0BaTelb-
HO, [JIA HEro XapakKTepHO SBJIEHWE aJJIOTPOIIUH.

4. Hemerannuueckue cBoiicTBa y (ocdopa BbIpakeHBl ciabee, ueM y as3oTa,
HO CHJbHee, YeM y MBIIIbAKA, YTO OOBACHAETCS POCTOM paguyca aTroMa B PALY
N —="PRi=—1A8;

5. Hemerannuueckue cBoiicTBa y (hochopa BhIpasKeHBI CUJIbHEE, YeM Yy KPeMHHS,
HO ciabee, YeM y Cephl, YTO CBABAHO C YBEJIWYEHHEM YKCJIAa BAJEHTHBIX 3JIEKTPOHOB
B pagy Si — P — S.

6. MakcumaJbHas BaJeHTHOCTH ¢ocdopa paBHa V, TAK KaK €ro aToOM COLEPXHUT
ISTh BAJEHTHBIX 3JIEKTPOHOB. @opmyJia BeICIIEro okcuzaa (ochopa — Py05. Iror
KUCJIOTHBIN OKCHJ B3aMMOAEHCTBYET C BOJOM, INEJOYaMH M OCHOBHBIMHU OKCHUAAMH
(3anuwume ypasrnernus coomeemcmeyOUUX pearKyuil).

7. T'mppoxcuy dochopa — docdhopraa xuciaora HsPO, B3auMozeiicTByer ¢ OCHO-
BaHUAME, OCHOBHBIMH OKCHJAMH U COJAMY (3anuuwiume ypasHeHUus COOMEemcmey-
OWUX PeaKyuil, yKaxume munv. peaKyuil U Ycro8us ux NPoOmeKanHus).

8. @opmyna Jerydero BoZopomHOro coeimHeHus — PHjz (3anuwume gopmynry
aHan0zuino20 coeduHeHus 0as azoma).

ITo mpuBenEHHOMY BBIIIE ILJIAHY MOAOOHBIE XapPaKTEPUCTUKU MOXMKHO OATh 6OJIb-
MIUHCTBY XMMUYECKUX 3JIEMEHTOB A-rpynmn nmepuomudeckoi cucrembr II. Y. Menge-
JeeBa.

OgHaKO B XMMHUUYECKOM MUpe He BCE OAHO3HAUHO: HE KaKJOMy METAJLIy COOT-
BETCTBYET TOJBKO OCHOBHBIM OKCHUJ M OCHOBaHMEe. HeKOTOpble MeTasabl o0pasy-
IOT TaK’Ke KHCJIOTHbIE OKCHIABI M KHCJIOPOJCOAEpsKalue KHCJIOTHI U COefUHEeHUHd,
obsanaromue aMGOTePHLEIMUA CBONCTBAMM.

MnaxH XapaKTepuUCTUKMU XUMUYECKOro afieMeHTa. XapakrepucTtuka 3/ieMeH-
Ta-meTanna. XapaktepucTtuka 3JieMeHTa-HeMeTanna

. MpoBepbTe CBOM 3HAHUA

1. Mo npueep€HHOMY B naparpade nnaHy fante XapakTepuCTUKy XUMUYECKUX 3NEeMEeH-
TOB: @) kanus; 6) maruus; B) cepsbl; ) xnopa.

2. JleTyane BoooOpoaHble coeauHeHus coctaBa OHz o6pasyioT:

a) Ga, Al, B; 6) Fe, S, Sc; B) Be, Ca, Sr; r) P, As, Sb.

OTBeT nosicHuTe.

3. Pacnonoxute anemeHTbl B NOpsaKe YCUNEHUSI HEMETA/NIMYECKUX CBOMCTB:

a) 6op, asoT, yrnepogs;

0) knucnopon, cened, Tennyp;

B) docdop, MbiWbsAK, x0p, cepa, PTop, repMaHuii.

4. Hanuwunte BbICLUMIA OKCUA, U COOTBETCTBYIOLLMI eMy ruapokcup ¢ Haubornee Bbipa-
XEHHbIMU KUCNOTHBIMU CBOWCTBAMW A1 3NEMEHTOB-HeMeTannoB: ¢ocdopa, KpeMHus,
xnopa, cepbl.

5. HanuvwwuTe BbICLLWI OKCUA, U COOTBETCTBYIOLMIA €MY MMAPOKCUA, C Hanbonee BbipaxeH-
HbIMW OCHOBHbIMW CBOMCTBaMW [AJI 3NEMEHTOB-METANIOB: aNlOMUHUSA, Xenesa, Meau,
CBUHUA.

6. 3anuwunTte ABa BLICLUMX OKCWAA, COOTBETCTBYOWMX 06WwmM dopmynam 303 n 3503,
a TaKxe Tpu peakuuu, xapakTepuaylolme Ux XMMuUYeckue CBOICTBA.




MpumeHnTe cBOU 3HaAHUS

7. Hanuwute ypaBHEHUS XMMUYECKUX peakuuin Kanbums: a) ¢ Kucnopoaom; 6) ¢ cepoii;
B) C BOAOM.

8. Wcnonb3ysa npuBenéHHbLIN B naparpade nnaH, HanamTe CXOACTBO W pasnnyusa nap
XUMUYECKUX DNEMEHTOB: a) NUTUa 1 Hatpusa; 6) yrmepoga u asoTa.

9. Onpepenvte NONOXEHNE XMMUYECKUX 3NEMEHTOB B NMEepuoamMyecko cucteme no cne-
OYIOWUM OaHHbIM:

a) 94p0 atomMa CoAepXUT 5 NPOTOHOB;

6) maccoBoe 4ucno atoma paBHO 35, NpuyéM B sape atoma 18 HEUTPOHOB;

B) B 3N1eKTPOHHOW 060no4Yke atomMa coaepxutcs 13 aneKTpoHOB;

r) anekTpoHHas o6oso4ka atomMa COCTOUT U3 TPEX SHEPreTUHEeCKUX YPOBHEN, Ha BHELU-
HEM YpPOBHE HaxoauTCs 4 9NeKTpoHa.

10. Onsa peakuuu ¢ X10POM B3SiTbl OAMHAKOBbLIE MACChl MarHus U Kanbuus. He npousso-
[0S XMMUYECKUX PacyETOB, onpeaenute, ANs Kakon n3 aTmx AByX peakumin notpebyetcs
Gonbwnii 06LEM razoobpasHoro xsopa.

11. Mpu cxuranum 0,45 r npocToro BewlecTBa, 0OPaA30BaHHOrO aroMamMu 3nNemMeHTa
IIA-rpynnel, o6pasdoBanock 1,25 r okcupa. Onpepenute, kakoe BeLECTBO Oblno B3STO
ONsi peakuuu.

Ucnonb3yite AONOAHUTENBHYIO MHOOPMaALIMIO

12. MopgrotoBbTe coobuieHne 06 OTKPLITUM OQHOrO U3 XMMUYECKUX 3N1IEMEHTOB. [ns noa-
rOTOBKM COOBLUEHMS MOXHO BOCMONb30BATLCA CaMTOM XxuMuyeckoro dakynsteta MIY:
http://www.chem.msu.su/rus/history/element/welcome.html




BbIBO/IbI K IJIABE IV
JIEPUOJINYECKHNN 3AKOH U INEPUOJIMNYECKAA
CUCTEMA XMMHWYECKUX BJIEMEHTOB
1. . MEHJEJIEEBA. CTPOEHUE ATOMA»

1. ITepuoauueckad CHCTeMa XMMHUYECKUX dIEeMEHTOB II. A. Meupeie-
eBa — 9To rpadudeckoe orobparkeHHe MEPUOAMYIECKOr0o 3aKOHA.

2. XuMuuecKuil sJIeMeHT MOYKHO XapaKTepM30BaTh Ha OCHOBAaHUM €ro
MIOJIO’KEHUS B IEePUOAUUYECKOIl cucTeMe IO CeAylolleMy ILIaHy.

1) ITonoxKeHMe dJeMeHTa B IEPUOJUYECKON CHCTeMe IO. . Menpeie-
eBa M CTPOEHHUE ero aTroMa.

2) XapakTep IPOCTOrO BeIeCTBa, OOPa3OBAHHOIO NAHHBIM XHMUYe-
CKUM 3JIeMeHTOM (MeTajll, HeMeTaJLl).

3) CpaBHeHHe CBOMCTB IIPOCTOrO BelllecTBa CO CBOMCTBAMM IIPOCTBIX
BEIeCTB, 00pa30BaHHBIX COCEJHMMM IIO IpyNIe dJIeMeHTaMU.

4) CpaBHeHHe CBOICTB IIPOCTOrO BellecTBa CO CBOMCTBaAMHU IIPOCTBIX
BellecTB, 00Pa30BaHHBIX COCETHMMM IIO IIEPHUOAY dJIeMeHTaMH.

5) MakcuMajbHAas BaJEHTHOCTb U (HOpMyJa BBICIIEI0 OKCHJA U €ro
xapakTep (OCHOBHBIN, KHUCJIOTHBIA WX aM@OTEPHBIH).

6) @opmyJsa BBICIIErOo THAPOKCHUA U er0 XapaKTep (ocHOoBaHUE, aM®O-
TepHBIA TUAPOKCHUJ WIN KHUCIOPOACOAepXallasd KHCJIOTA).

7) dopMysa JIeTyuero BOAOPOAHOIO COeAMHEHUs (AJis HEMEeTAJLJIOB).

3. AMGOTEepHOCTs — OTO CBOMCTBO BEIECTB IIPOABIATH KUCJIOTHbLIE
WM OCHOBHEIE CBOICTBA B 3aBUCHMOCTU OT IPUPOALI peareHTa.

4. ATOM COCTOUWT M3 f1pa U JJIEKTPOHHON 00OJOYKH.

5. SIZpo COCTOMT M3 IPOTOHOB ¥ HeHTPOHOB. KosmduecTBO IIPOTOHOB
COOTBETCTBYET IOPSAAKOBOMY HOMEPY XMMHYECKOI'O 9JIeMeHTa B IePHUOAU-
yeckoil cucTeMe xumMuueckux snementos I[. 1. MenzpeneeBa. Macca ato-
Ma COCpeloTOoYeHa B ero sjape.

6. DJIEKTPOHBI PACIOJIATAIOTCS BOKPYT fAZpa Ha 3JEKTPOHHOM 060104~
ke. Tak Kak aToM dJIeKTPOHEHTpaeH, KOJUYECTBO dJIEKTPOHOB PaBHO KO-
JINYeCTBY IIPOTOHOB U COOTBETCTBYET IIOPAAKOBOMY HOMEPY XHMHUYECKOIro
plIeMeHTa B [EepUOAMUecKoil cucreMe XUMUUecKux anemenTos [I. M. Men-
IejeeBa.

7. DieKTPOHHAsA 0GOJOYKA aToMa COCTOMT M3 3JIEKTPOHHBIX CJIO€B, WM
SHEpreTHYecKUX ypoBHe#. VIX KOJMYeCTBO COOTBETCTBYeT HOMEPY IepHOAa.

8. Pasnmuaior 3aBepmiénable (1-# ypoBeHb COAEPIKUT JABa dJIEKTPOHA,
2-f — BOCeMb BJIEKTPOHOB, 3-i — BOCEMHAAIATh) U He3aBepIIEHHBIE
BHEIIIHNE B3JIEKTPOHHBIE CJOW. YUMCIO 3JeKTPOHOB HA BHEIIHEM JJIeK-
TPOHHOM CJIO€ aTOMa XMMHUYECKOTO 3JIEMEHTa COOTBETCTBYET HOMEpPYy ero
A-rpynmsl.

9. B mpejenax OAHOrO IepHOAA C yBeJMYEHHEM IOPAJKOBOTO HOMEpa
XUMHUUYECKUX 3JIEMEHTOB MeTaJlIMUecKHe CBOMCTBa ociaabeBalT, a HeMe-
TaNIHUeCKe — YCHJIMBAIOTCH; B TpeAeiax ORZHOM I'PYIIBl — HaoGOpOT.




XUMHYUYECKAS CBA3b.
OKUC/ITHTEJ/IBHO-
BOCCTAHOBHTEJ/IBHbBIE
PEAKITHH




§ 34. nonHas XUMMYECKAS
CBS3b

; Atomsi 3nemearon-merann03 nerko oraaot 3nexrponb| C BHEWHero 3Hepre-

| THYECKOTO YPOBHS, npehpam,ancu NPWU 3TOM B MONOXMTENbHbIE WMOHbI. ATOMbI
3/1eMEHTOB-HEMETa/I/IOB MPUHHMAIOT HEAOCTaloWME 3/IEKTPOHbI A0 3aaepmenmt

| BHELWHEro SHEpreTHYEcKOro YpOBHS, MPeBPALaAch MpU 3TOM B OTpULATENIbHble
'uonh:. Kakos e ,qanbueumnu XMMMUUECKWI pesynibTaT Takux npou.eccoa? .

B 1916 r. memenxwuit yuénerii Baaprep Koccesnb mpuinén K BEIBOAY, YTO XUMMU-
YyecKasd YCTOMYUBOCTH aTOMOB OJIarOPOLHBIX I'a30B COCTOUT B TOM, UTO MX BHEIITHUH
9JIEKTPOHHBIN CJIOW 3aBepIIEH, T. €. BKJIOYaeT 8 3JaeKTpoHOB (y remus — 2). Ilo-
aromy Koccesb IpeAmoIOMKUI, YTO aTOMBI APYTHUX 3JIEMEHTOB, CTPEMSCh IOJYYUTH
BOCHMUYJIEKTPOHHBIA BHEIIHUM CJIOH, MOI'YT IPUHHMATH HEJOCTAIOIINE 3JIE€KTPOHBI
MWW OTAaBaTh BHEITHUE.

PaccmoTpuM, KakK 5TO NOPOUCXOAUT IIPH B3aUMOAEHCTBUM ATOMOB HATPHUS
u XJopa.

Atom HaTpusa, Kak asseMeHT IA-rpynmnel nmepuogmueckoir cuctembl . M. Men-
JejieeBa, VIS MOJIYYEHUsI 3aBEPIIEHHOIO BHEITHETO YHEPreTHUYEeCKOro YPOBHS OTAACT
CBOM €IMHCTBEHHBIN 3JIEKTPOH C BHEIIIHErO YPOBHA aTOMYy XJopa. AToOMy XJopa, Kak
anemenTy VIIA-rpynnbl, Kak pas m He XBaTaeT OJHOIO 3JIEKTPOHA AJSA 3aBepIIeHUS
BHeITHero cjos. IIpu aToM aToM HATpUS IPEBPATUTCA B IIOJOKUTEIBHO 3apSAKeHHBIN
HOH C 3apanoM 1+, a aTomM XJopa — B OTPHUIATEJbHO 3apsKEeHHBI HMOH C 3apsIoM
1-. HamoMHUM, YTO MOHBI — 9TO IOJIOXKHUTEIbHO WU OTPUIATENBHO 3apAKeHHbBIE
YacTUIIbI, B KOTOPHIE IIPEBPAINAIOTCS ATOMBI XMMUYECKUX 3JIEMEHTOB B Pe3yJIbTaTe
OTAAYU MWW IPUCOEAUHEHHUS JJIeKTPOHOB. MeXIy DPAa3HOMMEHHO 3apSAKEHHBIMHU HO-
HaM# BO3HHKHET 3JIEKTPOCTATHUYECKOoe mputrsakeHue. OOpasyeTcss XOpOIIo 3HAKOMOE
BCEM COeIWHEHUe — XJIOPUA HaTpus (IIOBapeHHas COJIb):

Na Cl NaCl

+
0)@))— @) ©
281 287 28 288

1e

ITIpomecc mpeBpalieHusi aTOMOB B HMOHBI M300pa'k€éH Ha cxeme 9.

XUMUYECKYIO CBs3b, 00pPa3yIOIIyIOCS MEXKJIy MOHAMU 3a CUET 3JIEKTPOCTATHUe-
CKOI'0 NPUTAYKEHUS, HA3hIBAIOT MOHHOM CBA3BIO. :

PaccmoTpum emié oauH mpuMep OOpasOBaHUSA COEAUHEHUS C MOHHOM CBS3BI0O —
oxkcuga Kaabmusa CaO.

ATtom kKanbnusa, Kak ajgemMeHT IIA-rpynner mepmomudeckoit cucrembr 1. Y. Men-
JlejleeBa, [JIs IIPeBpAIlleHusA 3aBEPIIEHHOTO NPEeABHEIIHEero 3HEepPreTUYeCKOro YpPOBHS
BO BHEITHUM OTJACT ABa SJIEKTPOHA C BHEIIHEIO YPOBHS aTOMY KHCJIOPOAA, KOTOPOMY
HEe XBaTaeT [BYX 3JIEKTPOHOB [Jisi 3aBEPIIEHUS CBOEr0 BHEIIHErO CJIOA, KaK aToMaM
anemeHTa VIA-rpynmnei. IIpm sTOM aTOM KajabIUsa IIPEBPATUTCH B IIOJOMKUTEIbLHBIN




Na .+ Cl.—=Na*+ ClI-— Na¢l

ATOM AToMm MoH MoH WoHHoe
coeguHeHne
ATOM NoH
HaTpus HaTpusa
—_— + —_—

ATOoMm NoH :
xsiopa xnopa MoHHoe coeguHeHne

WOH C 3apAAoM 2+, a aTOM KHCJIOPOAa — B OTPUILATENLHBIM MOH C 3apagoM 2—. Dtu
HMOHBI 00pasyIoT coefuHeHUe, umemwinee popmyay CaO.

2e
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Atom  ATOM NoH WNoH MoHHOe coegunHeHune

® - ~—©O

Honnas cBA3h BOSHWKAET IPHM B3aMMOAEWCTBUU ATOMOB, MMEIOIIMX SAPKO BHIpA-
"KE€HHBIE€ IIPOTHBONIOJIOMXHBIE CBOMCTBA: MEXAY dJieMeHTaMu-MerajnamMu IA- u IIA-
TPYIII ¥ 3JeMeHTaMHu-HeMeTaiaMu VIIA-rpymnmsl, KHCJIOPOLOM.

CocraB MOHHBIX COeAMHEHHUI, KOTOPBIE OTHOCATCHA K BeIeCTBAM HEeMOJIEKYJIAp-
HOT'O CTPOEHHs, OTPAKalOT C IMOMOIbIO (hOPMYJIBHBIX E€OUHUI[ — AHAJIOTOB MOJEKY-
JAPHBIX (OPMYJI.

Kax cocraBuTh (hopMysly HOHHOIO COEAMHEHHUs, €CJIM YHMCIO OTAAHHBIX U IIPHHSA-
TBIX aTOMaMy dJIEKTPOHOB HEOAMHAKOBO? PaccMOTpUM ajropurM HamucaHUS (HOPMY-
JIBI UOHHOTO COeJMHeHHUs, 00pa30BAHHOIO aTOMaMM KajbIud U ¢ropa.

1. MBI TOJBKO YTO NPUNLIM K BBIBOAY, UTO aTOM KAaJbIUA OTHAET ABA CBOUX
BHEIITHUX 3JIEKTPOHA:

Ca -2z - Ca®*
aToM HUOH

2. CocraBuM cxeMy IpeBpAallleHHs, IPOUCXOAALIETO ¢ aToMoM (ropa. drop —
9T0 XuMu4ecKuii anemenT VIIA-rpynnsr nmepuoguueckoin cucremsr II. M. Menpgeneesa,




HeMeTasI. Ero aromy Jjerde NPUHATH OLWH BJIEKTPOH, KOTOPOTO €My He XBATaer
10 3aBepIIEeHUs BHEIIHEr0 SHEPreTHUYECKOro YPOBHS, UEeM OTJAaTh CEMb 3JIEKTPOHOB:

F +e > F
aToMm HNOH

3. Haummensiee obIiee KpaTHOE MeXXAY 3apsagaMu 00pas3soBaBIINXCA HMOHOB paB-
HO 2. Pasgzmenum ero Ha 3apAabl 00pa3oBaBINNMXCA MOHOB U NOJYYMM 3HAUEHUS UH-
JEeKCOB MJId Ka)XJI0oro aJjieMeHTa: 1 s Kanemua m 2 nias ¢ropa.

4. 3amuieM cxemy 00pasoBaHUS MOHHOM CBSASH MEXKJy aTOMaMM KaJdbIusa U dTopa:

Ca + 2F — Ca Fy
Eooget

Bcee coenmunenusi, 06pa3oBaHHBIE MOHHOM CBA3BIO, IPU HOPMAJIBHBIX YCIOBHUAX —
TBEpABIe KPHUCTAIJINYECKHe BeIlecTBa. Bce TBEpAble BEIECTBA XapPaKTEPU3YIOTCS
OpPaBUJIBHBEIM DPACIOJIOYKEHUEM COCTaBIAMINNX HX dYacTull (B ZaHHOM cjaydae —
MOHOB) B CTPOTO OIpPEAEeJNEHHBIX TOYKAX IIPOCTPAHCTBA — y3Jax. ECIH COeJuHUTH
9TU TOYKH JUHUSIMU, TO BO3HUKHET IIPOCTPAHCTBEHHBINI KapKac, Ha3bIBaeMbIN KpU-
CTAJITNYECKON DPEIIETKOM!.

Tak Kak B y3JaxX BeINecTB C MOHHON CBS3BIO PACIIOJIATAIOTCA MOHBI, TAKOM THII
PEeIIéTOK TakK W HAa3bIBAETCA — MOHHBIE KPHCTAJIMYecKHe pemérku. BemjecTBa
C 3TMM THUIIOM KPHUCTAJIJINYECKOU DPEIIETKH ABJIAIOTCA He TOJBKO TBEPABIMH, HO TaK-
JKe IMPOYHBIMH, TYTOILJIABKUMH U HEJEeTYYUMU.

€

WoHHas cBs3b. ANroputM HanucaHuss GOpMyNibi MOHHOFO COEeAUHEHUS.
WoHHaa KpucTannuyeckas peluéTka

MpoBepsTE CBOM 3HAHUSA

1. Yto Takoe MoHbI? Kak oHu obpasyioTca?
2. Haiioute cxoACTBO M pasnuyma Mexay: a) atoOMOM Kaibuusi U MOHOM Kanbuus,
6) aToMOM Kucnopoga v MOHOM Kucnopogaa.

MpumMmeHnTe cBOM 3HAHUNA

3. CocraBbTe cxemy 00pa30BaHUs MOHHOW CBA3W MeXAy NUTUEM U 3NeMeHTaMu-Heme-
Tannamn: a) ¢Topom; 6) KMCNOPOLAOM.

4. CocrtaBbTe Cxemy 06pa3oBaHUsA MOHHOW CBA3U Mexay GTOpOM U dneMeHTamu-mMeTan-
namu: a) kanuewm; 6) Kanbumem.

5. HaiguTe COOTHOLLUEHUE YUCEN MONOXUTENbHBIX U OTPULATENbHbIX MOHOB B COEAMHe-
Husax: a) xnopwug Hatpus NaCl; 6) xnopwua kanbums CaCly; B) dropua anommuumsa AlFs.

o

Acnonb3yinte AONONAHUTENbHYIO nHOpMaLUIO

6. MpepnoxuTte CBOIM BapuaHT rpaduyeckoro otobpaxeHus o6paszoBaHUA XMMUYECKOM
CBA3U B coeguHeHun, nmerowem dopmyny BaCls.




| § 35. KOBAJIEHTHAS

XUMMNYECKASA CBA3b

Monexy bl MHOFMX MPOCTbIX BELLECTB-HEMETa//IOB COCTOST U3 ABYX aTOMOB: ra-
norenbi (Fy, Cly, Bry, 1), Bopopoa H,, kucnopog O, azot N,. Monekyna o3o-

Ha cocTouT U3 Tpéx atomos kucnopopa O3, mMonekyna pomBuuyecKoil cepbl — T

M3 BOCbMM aToMOB Sg, a Monekyna 6enoro occhopa M3 YeTbIpéx aToMOB Py
Kaxne xumuueckue CBA3M ynepKMBAIOT OAMHAKOBbIE aTOMbI 3/IEMEHTOB-HEMETa-
/OB B COCTaBe MOJIEKY/ MPOCTOro BelyecTsa?

B rom xe 1916 romy amMepukaHCKMI (DHBUKOXUMUK T'un6epr JIbrouc mpurméi
K aHAJOrMYHOMY BBIBOAY, 4TO u B. Koccesnb: aToMBI XMMHYECKHX 2I€MEHTOB cTpe-
MATCA K 3aBEPIIEHWIO BHEIIHErO CJIOA U3 BOCBMH 3JIEKTPOHOB. ORHAKO YUYEHBIN
PemuJI, 9TO0 aroMaM OJHOTO M TOrO K€ HeMeTa/Ja OTAAaBaTh BHEIIHWE 3JIeKTPOHBI
TaKHM K€ aToOMaM B3aTPYAHUTEJIbHO, TaK KaK 3THX BJEKTPOHOB CJANIIKOM MHOTO.
YCTORYUBEIN BOCHMUIIEKTPOHHBIH CJION y TaKUX aTOMOB JOCTUTAETCA 3a CYET TOTrO,
9TO KaKJABIH U3 HUX, CBASBLIBAACH B MOJEKYJY, IePeaéT B COBMECTHOE IIOJIb30BAHMe
CBOM BHEIIHUE dJIeKTPOoHEI. IIpu arom obpasyiorcs obmue (momeséHHbIE) 9JIEKTPOH-
HbI€ IIapbl, KOTOPbIe NPUHAAJIEKAT BHEIIHUM OJIEKTPOHHBIM CIOAM COCEIHHX aTO-
MOB. OGa aToMa yAep:KUBAIOTCA B MOJIEKYJIE BMeCTe IIOTOMY, YTO HX IIOJOMKUTEJb-
HBbI€ AApa NPUTATUBAIOTCA K BJIEKTPOHHBIM IIapaM, KOTOPhLIE B OAMHAKOBOM CTEIeHU
TIOJleJIEHBI MEXKJy HUMH.

XMMUYECKyI0 CBA3b, BO3HMKAIOLLYIO B pesynbtaTe 06pa3oBaHus OBLUMX SMek-
TPOHHbIX Map, Ha3biBAIOT aTOMHOW VM KOBaNeHTHOIA.

Tak, Hanpumep, o6pasyroTcs JBYXaTOMHBIE mosekyJibl xjopa Clg.

Kaxzeiit aTom xj0pa, Kak u J060r0 APYroro rajoreHa, COJlePXXUT Ha BHEIIIHEeM
SJIEKTPOHHOM CJIO€ CeMb 3JIEKTPOHOB: TPU 3JIEKTPOHHBIE IIaphl U OJUH HEIAPHBIN 3JIeK-
TPOH, YTO YCJIOBHO OTPasKaeT CJIeAyMoIias 3JeKTPOHHAsA (hOPMyJa ero BHEIITHEro CJIOS:

(X
:Cl-
(X}
CJIe,D,'OBaTeJILHO, Ka)XIoMy aToOMy He XBaTaeT O0 3aBepPIIeHUuA OAHOT'O SJIEKTPOHA.

IIpu cOmmsxenun ABYX aTOMOB XJIOpa HeNAPHbIE BIEKTPOHBI 06LEMHAIOTCS B 00111yI0
9JIEKTPOHHYIO Iapy, KOTOPas M CBA3BIBAET X B MOJIEKYJY.

:Cl* ++Cl: —»:é:'l c::]:

ONeKTPOHHbIE OnekTpoHHas
dopmynbl dopmyna
BHELLHEero cros MOneKy bl
aTtoMoB xsiopa xnopa

Jas Toro uTo6BI M306pasUTL 06pa3OBaHME KOBAJEHTHON CBS3M, HCIOJIB3YIOT yC-
JIOBHOE 00O3Ha4YeHWe — OOIIYI0 3JIeKTPOHHYIO Iapy 0603HAUAIOT YEPTOYKOM, MU




BaJIeHTHBIM mTpuxoMm. PopMysy, B KOTOPON KOBaJIeHTHBIE CBA3M O0O3HAUEHBI Ba-
JIEHTHBIM IITPUXOM, HA3BIBAIOT CTPYKTypHOU (opmysoii. [lysi MOJEKYyJIBl XJIOpa
CTPYKTYPHYIO (OpMYJy 3alHCBIBAIOT TaK:

Cl—Cl

AToMBI BOJOpPOJA, CTpeMsANIuecda K IIOJYYeHNIO ABYX3JIEKTPOHHOT'O BaBepI.IIéHHOI‘O
cJIosg, KaK y artoma reaus, BeOyT cebsa aHAJIOTUYHO:

He ++H— H[H

OGpaTnuTe BHUMAaHHUe HAa HA3BAHWE STOTO BH/A XMMHUYECKOHN CBSBU: KOBALEHMHAA,
a TaK)Ke HA HA3BAHUE YEPTOUYKM B CTPYKTYPHOII (hopMyJe BellecTBa — 6AJeHMHbLI
IITPUX.

Y10 TaKoe BaNieHTHOCTb C TOUKM 3peHusi e€é npupogbi?

Yncno oBLLUMX BNEKTPOHHbIX Map, T. €. YWCMO KOBANEHTHbIX XMMWHECKUX CBS3EN,
KOTOpbIE AaHHbIA aTom 06pasyeT C APYrMMy atoMamu, HasbiBaloT BaNIEHTHOCTLIO.

U B MosIeKyJle XJiOpa, U B MOJIEKYJe BOZOPOJAA aTOMbI OJAHOBAJIEHTHBI M CBA3AHBI
MexKy coboii ofHOM 00Iell sIeKTPOHHOI mapo#. Takas CBA3b HA3BIBAETCH OMHAPHOM.

PaccmorpuM, Kak oOpasyercs MoJsiekysa asora Np. Ero aromer cozgepixar
HAa BHEIIHEM CJI0e IIATHh 3JeKTPOHOB (3T0 djeMeHT VA-rpynnsl). YToOBI HAWTH YKUCIIO
HeIIapHBIX 2JEeKTPOHOB, HYKHO U3 BOCBMM BBIUECTBH MATH (UHMCJIO BHEIIHUX DJIEKTPO-
HOB, paBHOe HOMepy rpyumnbl). CiefoBaTelbHO, Ha BHEIIHEM CJIO€ aToMa asoTa Co-
IepsKUTCSA OfHA dJIEKTPOHHAA Ilapa M TPUW HEMapHBIX dJIEKTPOHA.

N

ATOMBI a30Ta COENUHSIOTCA B MOJIEKYJY C IIOMOIIBIO TPEX OOIIMX 3JIEKTPOHHBIX
nap (a3oT TpPEéXBaJEHTEH):

HeTpyAHO OIpeAeNuTh KPATHOCTh ITOH KOBaJeHTHOH cBsAsu. Takas CBASH Ha-
3LIBAETCA TPOMHOM.

Tak KaK MOJIEKYJbI IIPOCTHIX BEI[eCTB-HEMEeTAJJI0B 00pa3oBaHbl aTOMaMU OJHOT'O
M TOTO ’Ke XMMWUYECKOTO 3JeMeHTa, TO O0Iue BJIEKTPOHHBIEe IIapbl MPUHAIJIEXKAT
9THM aTOMaM B paBHO# cTemenu. CiieoBaTeJIbHO, ATOMBI He IOJYy4aloT 3apsAf, U Ta-
KYI0 XMMHYECKYIO CBSA3b HASBIBAIOT KOBAJEHTHON HEIOJISIPHOM.

IIpu HOPMAJBHBIX YCJIOBHSIX MHOTHE IPOCThIE BelleCTBa-HEMEeTAJJIBI, MOJIEKYJIbI
KOTOPHIX 00pa30BaHBEI 33 CUET KOBAJEHTHOW HEMOJIAPHOW CBSI3W, ABJIAIOTCA rasaMu
(BOZOpPO, KHUCJIOPOA, a30T, (GTop, Xjgop u Ap.). OaHaKO Hmpu BBICOKOM JAaBIEHUH
¥ HUBKHX TeMIlepaTypax OHU I[pPeBPAINaloTCsa B TBEPAbIe KPUCTAJINYECKUE Bellle-
CTBA 3a CUET MEXKMOJEKYJIAPHOTO B3auMojeHcTBuA. B y3max MX KPUCTAIINIECKUX



peIIéTOK pacmosaraTcs Mojexyibl. Takue KPUCTAIINYECKHe PeIIETKH HA3bIBAOT-
csi MoJeKyaapHbIME. OHM XapaKTepHBI ¥ [JIA CIOKHBIX BelecTB (YIIeKHC/IOTo rasa,
XJIOPOBOZOPOAA, MeTaHa M AP.).

Cubl MEXMOJIEKYJISAPHOTO IPUTAMKEHUA MEXJy MOJIeKyJIaMH JOCTATOYHO CJja-
Gble, MOBTOMY B KPHCTAIJIMUYECKOM COCTOSHMM TaKWe BeIeCTBa JIETKOIJIABKM, He-

 IPOYHBI U JIETY4H.

MoJieKyIapHble KPUCTAILINYECKUEe PEIIETKN UMEeIOT U 3aMEp3IIne XKUIKOCTH, MO~
JIEKYJIBI KOTOPBIX TaKsKke 00pasoBaHBI KOBAJEHTHOH CBA3BIO, HAIpUMep OpoM U He-
KoTOopble TBépAbIe BemecTBa (Geisiit docdop, uox).

HexoTophle BelllecTBA ¢ KOBAJIEHTHOH HENOJAPHON CBSASHIO — aIMa3 (cm. puc. 31),
KPEeMHU, KPUCTAIJINYECKHUII 60p — HMMEIOT eIé OAMH THUII KPUCTAJLJINYECKOM pemér-
KU, B y3JaX KOTOPO# pACIIOJIaraloTcs aToMbl. OTH PEIIETKH Has3bIBAIOT aTOMHBIMM
KPHCTAUTMUECKUMH peméTkamMu. B oTimume OT BEIIECTB C MOJEKYJISAPHBIMHA KpH-
CTAJTMYECKUME PEIISTKAMM BeIecTBA C ATOMHBIMH KPHUCTAJIMYECKUMU PelIeéTKa-
ME MMEIOT OUeHb BHICOKYIO TeMIepaTypy ILIaBjeHus: y anmasa oxa Beime 3500 °C,
a y kpemHusa — 1415 °C. BemecTBa ¢ TaKMMU KPUCTANIAIECKUMHU pemérkaMu OueHb
TBEPAbIe W IIPOYHELIE.

['

ATOMHasi, WIN KOBaJieHTHas, CBA3b. JJIEKTPOHHbIEe U CTPYKTYpPHbIe dbop-
Mynbl. BaneHTHocTb. KoBaneHTHas HenonsipHas cesi3db. MonekynspHas
M aTOMHas KpUCTalnn4yeckue peLuéTku

MposepkTe CBOU 3HAHUSA

1. Kakylo XMMM4YeCcKylo CBsi3b Ha3blBAIOT KOBaJIEHTHON? KakoB MexaHu3m eé obpazoBaHua?
Kak onpepenuTb YMCNO HernapHbIX 3NEKTPOHOB Ha BHELUHEM SHEPreTM4eckoM ypoBHe ato-
ma? YTo Takoe aneKTpoHHasi GOopMysia BHELUHEr0 SHEPreT!4eckoro YpoBHs atoma?

2. CpaBHUTE VOHHYIO M KOBaJIEHTHYIO CBS3WU.

3. 3anuwute cxemy 06pa3oBaHNs KOBaNEHTHOW CBA3W HA NMpuUMepe MOJeKyJbl Xiopa.

e
NMpumeHuTe CBOU 3HAHUSA

4. Monekyna npocToro Bellectsa COCTOMT M3 AByx aromos. Cymma uyucesn MpoTOHOB
B AOpax aToMoB, 06pasylouwx Monekyy, paeHa 16, 4To Ha YeTbipHaauaTh MeHbLUe obwe-
ro unicna HeitpoHoB. Onpeaenute: a) ¢opmyny BewecTsa; 6) Kakuve u30TomMbl AAHHOTO
anemeHTa 06pasoBasM MOSEKysly; B) Kakov BMA XMMUYECKOW CBA3N peanv3yercs B STOM
BELLECTBE.

5. Yucno oBLLMX BNEeKTPOHHBLIX Nap Mexay ABYMs aToMamu B MOJeKyniax xapakrepuayer
KPaTHOCTb KOBAaJIGHTHOM CBSI3W: OfMHapHas, ABOVHAas wim TpoiiHas. KakoBa KpaTHOCTb
KOBANEHTHOV CBSA3W B MOMEKynax Bewects, Gopmynbl KoTopbix Ho, Cly No?

6. Haiigute 06bEM (H. y.), KOTOpLIA 3aHumaioT 112 r asota.

\

Bbipa3uTte CBOE MHeHue

7. AMmepukaHckmii xumuk nbept Jlblouc B CBOEM paboTe «BaneHTHOCTb W CTPYKTypa
aToMOB M Monekyn» B 1923 . yTBepxXaas, YTO YACIO NEKTPOHHbIX Nap y atoMoB B Mosie-
Kynax, Kak npaswio, paBHO 4eTbipém. Mcnonb3yiTe 310 yTBepxaeHne ans o6oCcHOBaHUSA
NOCTOSIHHOrO COCTaBa ABYXaTOMHbIX Monekyn. [oyemy 810 yTBEepXAeHNe HeCOCTOATeIbHO
ONS ABYXaTOMHOW MOneKynbl Bogopoaa?




§ 36. KOBAJIEHTHAS
HEITOJISIPHAS U TIOJISIPHAS
XUMUWYECKASI CBSI3b

Mexgy atoMaMmu 3neMeHTOB-HemeTannoe obpasyetcs KoBaneHTHas cBasb. Eciu
3TO aTOMbl OAHOrO XMMMYECKOro 3N1eMeHTa, 0OpasyeTcs KoBaJieHTHas Henonsp-
Has cBs3b. A Kakas XMMMWUecKas CBsidb obpasyercs MeXXay aTtoMaMW pasHbiX
3/1eMEeHTOB-HeMeTannos?

HeTpyaHO NPeIONI0KNUTE, YTO MOJEKYJBI, IOCTPOEHHBbIE U3 ATOMOB Pa3HBIX dJIe-
MEHTOB, OTJIMYAIOTCA OT MOJIEKYJ, COCTOAIIMX M3 aTOMOB OJHOTO XMMUYECKOTO dJe-
MeHTa. DTO IPOMCXOAUT IIOTOMY, YTO AAPA ATOMOB PAa3HBIX 3JI€MEHTOB IPUTATUBAIOT
K cefe CBA3LIBAIOINME UX 3JeKTPOHHBIE Iapbl ¢ pasHoil cuioi. B pesyibrare OANH
aToM ITOJIydaeT HeOOJBIIOW OTPULATEJbHBIH 3apfAld, TaK KaKk Ha HEero IPUXOAUTCH
GOBIIAs OIS CBASBIBAIOIIMX DJIEKTPOHOB. [pyroit aTrom, Hao6opoT, mojydaer da-
CTUUHBIH IOJOKUATEJLHLIM 3apsj, TaKk KaK ero JOJiA CBA3LIBAIOIIUX 3JIEKTPOHOB
Menbmie. Takue sapsigbl 0603HAUAIOTCA TIpedecKoi OykBoil nexabra 8. Paccmorpum
obpasoBaHue MOJEKyJabl xJsoposozopoza HCI:

He++Cl: — H[CI:, wm H—CI

B MoJleKyJe XJIOPOBOZOpOAa o0ias 9JIeKTPOHHAA Iapa CMelleHa K aToMy xnopa,
B pesyJbTaTe dyero Ha HEM o0pasyeTcs YaCTUYHBIM OTPUIATEJbHBIH 3apsj c1?
IIoHATHO, YTO HA aToMe BOJOPOJA BO3HUKHET YACTUUYHBIM IIOJOMUTEJbHBIN 3apsl
H'%18  Cmemenne o6mux s1eKTPOHHBIX Iap B CTPYKTYPHBIX (JOPMyJax BeIeCTB,
o6pa3013anm;1x KOBAJIGHTHOM TIOJIAPHOM CBfABHIO, WMHOTZA O0O3HAYAIOT CTPEIKOH:

Y OB MOJIEKyJIle BO3HWKAIOT ABA IIOJIOCA — IIOJIOMKMTENbHBIA M OTpULA-
TeJILHBIHA. l'IoaTomy TAKYI0O KOBAJEHTHYIO CBfI3b HA3LIBAIOT IOJAPHOM, & MOJIEKY-
a1y — punonxem. IlonspHbIE ABYXAaTOMHBIE MOJIEKYJIbl HMEIOT JUHEHHYIO CTPYKTYDPY

¥ HAIIOMHMHAIOT KPOXOTHBbIE TAHTEJbKU C IPOTHUBOIIOJOKHO 3apsKeHHBIMM KOHIA-
MU — IIOJIIOCAMH.

A ecau MoJeKyja IOCTpoeHa 13 OOJIBIIEro YHCIa aTOMOB M MMEET, Haupumep,
YIJIOBYIO CTPYKTYDPY?

PaccMoTpuM 00pasoBaHUMA XMMHUYECKOH CBA3KM B Mojekyse Boabl HyO.

ATOM KHCJIOPOJA MMeeT IIeCTh dJ€KTPOHOB Ha BHEIIHEM HEPreTHYeCKOM YPOB-
He, Kak siemeHT VIA-rpynnsr nepuogudeckoi cucrems! . 1. Menzneneesa. Ha aTom
ciioe GyzeT ABe 3JIeKTPOHHBIe Maphl XU JBa HEIAPHBIX dJeKTpoHa (8 — 6 = 2). Oue-
BUJHO, AJIS 3aBepIIeHMs BHEIIHero CJI0f aTOMy KHCIOpOoAa HpuAETcss o6pasoBaTh
XUMHUYECKYIO CBfA3b C ABYyMs aTOMaMH BOJOPOAA:

Ho+ .:O:. +0H———> HEZ §



Obuiue 3JI€KTPOHHBIE Iapbl OT ATOMOB OZHOBAJIEHTHOI'O BOJOPOAA OYAYT CMelre-
HBI K aTOMy [BYXBaJEHTHOTO Kucjopoga. CiiemoBaTeslbHO, MEMKIYy STHMU aTOMaMU
BO3BHMKHET OJUHapHasA KOBaJIEHTHAs MOJIAPHAS CBA3b.

H6+—> 08—<_ H6+

Ha camom nese y MoJIeKyJIbl BOABI He JMHEHHAs, a yriaoBas hopMa. YToa Mexay
aBymsa cBasamMu H — O pasen 104,5°. MoseKkyna BOABI HMeeT IBa IOJIOCA, T. €.
SABJISETCA NUIOJIEM:

Hot H
B MOJIEKYyJie VIJIEKHCJIOro ra3a aToMbl AOCTHUTAIOT 3aBepHIéHHbIX 9HEepreTun4YeCKux
YPOBHe# B TOM cilyd4ae, ecii Ha OZWH aTOM yTJepoja OyAeT IPUXOAUTHCS ABA ATO-

Ma kuciopozga. IIpm aToM MexxJy aromMaMy BOSHHKAET IO JBe OOINUe 3JIeKTPOHHBIE
mapel, T. €. KasJad CBSA3b YIJIEPOJ — KHCJIOPOJ ABOMHAA:

:5-+-é-+-§=—~:5§c§":

SanuireM CTPYKTYPHYIO (GOpMyJy yIJIEKHCJIOro rasa:

oOo=C=30

o+

Herpyaso 3aMeTHTh, 4TO yIJIEpOA B MOJIEKYJIE YIJIEKHCJIOTO Ia3a YeThIPEXBaJeH-
TeH, a KHUCJIOPOA — ABYXBaJIEeHTEH.

HecmoTpsa Ha TO 4TO CBASKM MEXKAYy aTOMaMM yIJIepoZa W KUCJIOPOJA IIOJIADHEIE,
9Ta MOJIEKyJla He AWIIOJb: OHAa He #ABJIAETCA IIOJAPHON MOJIEKYJOH m3-3a TOTO,
YTO MMeeT JIMHelHoe cTpoeHue. ClleZOBATENBHO, NOJLAPHOCMb MOJEKYNbl 3A6UCUM
om 08yx (paKmopos: NOLAPHOCMU XUMUYECKOIl C8A3U
U zeomempuuecKoil (Gopmbl. MOJLEKY.JLbL.

CMmerneHye OOIMUX BJIEKTPOHHBIX Iap K TOMY WU
WHOMY aTOMy HOpH 00pasOBaHUMU XMMHUUYECKOU CBS3U
XapakKTepusyeT ocobas BeJIWYMHA, KOTOPYIO HA3bIBA-
IOT 3JEeKTPOOTPUIaTeNIbHOCTEI0 (J0).

AneKTpooTpULaTeNbHOCTE — 3TO Crnocob-
HOCTb atoMa XVMMWYECKOro 3JieMeHTa MpUTArn-
BaTb K cebe obLiMe 3NEeKTPOHHbLIE Mapbi.

HauGounbieit sieKTpooTpuiiaTeabHOCTLI0 061ama-
IOT aTOMBI HeMeTaJIoOB — (Topa, KHUCJIOpPOAa, a3o0-
Ta ¥ XJIOpa, TaK KaK UM [0 3aBepIIeHUs BHEIIHEero
9HEePreTU4YeCKOro yPOBHA He XBaraeT 1—3 3JIEeKTpPo-
HOB ¥ OHU MMEIOT CPaBHUTEJbHO HeOOJNBIION DafuyC flaiinyc Kapn MommHr
aToMa. (1901—1994)

:
b
B




Jlns XapaKTePUCTHKM BJIeKTPOOTPUIATETHHOCTH BJIEMEHTOB BBIAAMIOIIUICH aMe-
PUKaHCKUil yuéHBINA, aBakAbl jaypear HobGemesckoit npemun Jlaiinyc IlonuHr mpen-
JIOMKHJI PSAJ JIE€KTPOOTPHUIIATEIBHOCTH:

F>0>N—->Cl->Br>I->S—>C—>Se—->P->H—->As—>Si

7

SJIeRTPOOTpHILaTeJIbHOCTL YMeHbBIIaeTcsa

B sToM pagy XuUMHYECKHe JJIE€MEHThI-HEMeTaJJIbl DACIIOJIOKEHBl B IOPAAKe
YMEHBIIIEHUSI dJIEKTPOOTPUILATEIEHOCTHU.
Vcnonb3yd 3TO MOHATHE, HETPYAHO JaTh eIlé OJHO OIIpeJesieHue KOBAJIEHTHOM

HETIOJIAPHOX CBA3U.

Pa3HOBUOHOCTb KOBANEHTHOM CBA3W, KOTopas 0bpasyeTca Mexay atoMamu ¢ oau-
HaKOBOW 3NIEKTPOOTPULIATENILHOCTBIO, Yallle BCEro Mexzay aroMamu OAHOro XUMW-
4ecKOro a/eMeHTa-HeMeTanna, Ha3biBalT KOBaJIEHTHOW HEMNoNsPHOW CBA3LIO.

IlonpobyiiTe caMu AaTh OIpefAeleHNe KOBAJIEHTHOUW IMOJIAPHOU CBSASH.

Puc. 72. MonekynapHas
KpucTannmyeckan peLuéTka
Yyrnekmcnoro rasa

Puc. 73. AToMHas kpuctasmyeckas
peweéTka keBapua

Pa3HOBUOHOCTb KOBAJIEHTHON  XUMUYe-
CKOW CBSI3N, KOTOpas obpalyeTcs Mexay
aToMamMu C pas3HOW JNEeKTpooTpuLaTeb-
HOCTbIO, Ha3bIBAlOT KOBaJIGHTHOW noO-
NIIPHOW CBA3bIO.

BeauunHa 3JIEKTPOOTPHUIATEIbHOCTUA XUMU-
YeCKOro SJIEeMEHTa 3aBUCHUT OT ero IIOJOKEeHUSA
B mepuojamdeckour cucreme [I. V1. Menzneneesa:
6 raxcdom nepuode ¢ yserudwernuem nOpAOKO-
8020 HOMEPA XUMUYECKO020 dJleMeHma OHA 803
pacmaem, a 68 Kadxi0oll epynne ¢ YyseiuieHueMm
nopsadko06020 HOMeEpPA XUMUYLECK020 3JeMeHma
ymenvuLaemes.

Teépable KpHUCTAJLIUYECKUe BelllecTsa, CO-
cTodAIMe W3 MOJIEKYJ, HMEIOT MOJIeKYJsAp-
Hble KDHCTA/LINYeCKHWe peméTku. Hanpumep,
Geserii docdop, uox, HaTAIUH, YTIEKHCIIBIH
ras (puc. 72). HamoMHUM, 94TO TakKue BellecTBa
HeIIpOYHBIE, JIeTy4YWe, JIeTKOoILIaBKue. MHorue
U3 HUX MOTYT IIEPEXONUTh U3 TBEPAOTO COCTO-
AHUSA B rasoobpasHoe, MHUHYsS XHIKYIO (dasy.
Kax BBl yiKe 3HaeTe, 3TO fABJIEHUE HAa3bIBAIOT
cybnumanueii wiy Bo3roHkoi. Hampumep, oHO
JIeKUT B OCHOBE IIPUMEHEHUA TBEPJOrO yrJe-
KHCJIOTO rasa — CyXOro Jbpja — JJd XpaHe-
HUSA ¥ TPAHCIOPTUPOBKU HIPOAYKTOB IHUTAHWI,
MeJUIMHCKUX IIpernapaToB # T. II.

IloguepkHEM emjé pas, 4TO BeIecTBa, 00-
pasoBaHHBIE KOBAJEHTHOH IOJIAPHOHW CBA3bIO,
MOTYT WMETh HEe TOJBKO MOJEKyJIsApHbIe, HO




&

Puc. 74. 3HameHntbin «<PybuH YépHoro Puc. 75. KopoHa Muxauna PomaHoBa, unu

MpuHUa» B aHIMMINCKONM KOpOHE - BeHey, «bonblworo Hapspa», yKpawleHHbl

(Tayap, JlIoHOOH) candupamu (OpyxeinHas nanara
Mockosckoro Kpemnsi)

U aTOMHBIe KpucTajdandeckue pemeérku. Hanpumep, okcun kpemuusa(IV), dopmyraa
Kotoporo SiOg, — OCHOBHOII KOMIOHEHT KBapma (puc. 73), KpeMHe3éMa, PEeuHOro
[ecKa, FOPHOTO XPycTajs, a OKCUJ alloMHUHHusA, Gopmyaa Koroporo AlyOg, — 0OCHOB-

HO!I KOMHIOHEHT pyOmHa, candupa (puc. 74, 75), kopyHza. Takue BemiecTsa O4YeHb
NIpOYHbIe, TBEPAbIE U TYrOILIaBKUE.

AneKkTpooTpuULaTeNnbHOCTb. Paa anekTtpootpuuaTenbHocTu. KoeaneHTHas
HenoJsiISpHas U NOJNSIPHAs XMMUYecKas CBa3b. Aunosnb

lNMpoBepbTe CBOM 3HAHUSA

1. Y10 Takoe anNeKTPOOTPULATENBHOCTL?

2. Kakas xvmuyeckasi CBA3b HA3blBAETCH KOBaNIEHTHOW MONSAPHON? Yem oHa oTinyaeTcs
OT KOBaAJIEHTHOW HEnoNsPHOW CBA3N?

3. BannwuTe cxembl 06pa30BaHUS KOBANEHTHbLIX CBS3el B Monekynax metaHa CHy u Te-
TpaxnopmeTtaHa CCly.

4. 3anuwunTte cxembl 06pa3oBaHNs KOBANIEHTHbIX CBSI3EA B MOJIEKYJSIE Mepokcuaa BOAo-
poaa H202.

MpumeHnTe CBOM 3HaHUS

5. Pacnonoxurte B pag No yBENUYEHUIO NONSIPHOCTU KOBANEHTHOW CBA3M hopMynbl che-
aylowmnx BewecTts: a) 6pomosoaopon; 6) GTopoBOAOPOA; B) XTOPOBOAOPOL; ) MOAOBO-
nopog. lNoscHuTe cBOV OTBET.

6. 3anuwuTte CTPyKTypHble GOpPMynbl U ONpesenuTe 3Haku HacTUYHbIX 3apsiA0B Ha aro-
Max B mosiekynax ammuaka NHg m cepHuctoro rasa SOs.




WUcnonb3ayinTte AONOMHUTENBHYIO HPOPMALUIO

7. MoprotoBbTe coobuieHne o Bknage JI. MonvHra B XMMUYECKYlo Hayky. 3a kakme 3a-
CAyrv 3TOT y4éHblii Obil yaocToeH Ayx HoGenesckux npemun?

§ 37. METAJUIMYECKAS
XVMWYECKASI CBS3b

zﬁf KakoBa NpHpoAa XMMMUYECKOH CBA3M, yAEPKMBAIOLIEN aToMbl MeTanna B MeTan-
E; JIMHECKOM W3[EeNnU WNW cnuTke?

Ha pucyHke 76 nzo6pakeHO IPOU3BeJeHNe NCKYCCTBA APEBHUX CKU(PCKUX Macre-
poB. HecMOTps Ha O04YeHBb COJTHMAHBIA BO3PACT, OHO COXPAHMIIO TOHUANIIINN aKypPHBIN
y30p M MeJbUaiIIue AeTald MBAIIHBIX M300paKeHUil KHUBOTHBIX. Yro Ke yIAepiKHU-
BaeT HA NPOTAMKEHUM MHOTMX BEKOB aTOMBI MeTajja B 9TOM yKpalieHuu?

YroGsl pasobpaThca B TOM, KaKMe CHJIBI YAEPyKUBAIOT aTOMbI MeTajja B MeTas-

JWYECKOM H3IeJIUM, BCOIOMHUM OCOGEHHOCTH CTPOEHWs aTOMOB 3JIEeMEHTOB-METAJLIOB.
ATOMBI GOJBIIMHECTBA 3JIEMEHTOB-METAJLIJIOB COZep)KaT Ha BHEIIHEM JHEePreTHYeCKOM
ypoBHe 1—38 osnexTpoHa u (uaM) UMeOT OOJBIIMI pajMyc aromMa IO CPaBHEHHIO
C aTOMaMH 3JeMEeHTOB-HeMeTaJa0B. JIerKo OTphIBaACh OT aTOMOB METAaJIJIOB, BHEITHUE
AJIEKTPOHBI CTAHOBATCA OOIIUMY JJIf BCETO METAJVIMYECKOTo H3JeJHus WU CIUTKA.
ATOMBI TP 3TOM IIPEBPAILIAIOTCA B IIOJOKUTEJIbHbIE HMOHBI, PACIOJOKEHHbIE B Y3~
JaxX MeTaJJIMUecKol Kpucramaudeckoil pemérku. CBOOOAHO IEPeSBUTAACh MEXIY
HUMHU, OGOOGIIEeCTBISHHBIE BJIEKTPOHBI BHOBb COEJUHSIIOTCA C HMOHAMM, INpeBpariasd
UX B aTOMBI, 3aT€M OIISTHh OTPBHIBAIOTCA OT ITUX
aTOMOB, IIpeBpallas X B MOHHI U T. A. IIpomecc
IIpeBpallleHus aTOMOB MeTaJlJIOB B MOHBI M Ha-
0060pOT TPOUCXOZUT HeNpepbIBHO. Ero MoKHO
 0TOGpA3UTh CAEAYIOIIeil yCIOBHOM CXeMOW:

( R

M —ne = M**

aTOMBI NOHBI
CilemoBaTe/IbHO, B METAJIMYECKOM H3JIeJIUU
CYIIECTBYIOT 0COOBIe B3aMMOIIPEBPAIAIOIINECH
4yacTUIBI, KOTOpbIe HA3BIBAIOT HOH-AaTOMaMH.
DTM YaCTHUIBI M CBA3LIBAIOTCS MEXJy €000
00001I1eCTBIEHHBIMY 3JIEKTPOHAMH B €JUHOE

meJoe.
~ J CBsi3b B MeTaifiax u crniasax Mexnay WOH-

atomamu, ocyulectengemas o06o6uiecT-
Puc. 76. 3onotoe usnenme CknpCkmnx BNEHHbIMWU 3JIEKTPOHaMW, Ha3blBAOT Me-
macTtepoB (OpyxenHas nanara Tannn4eckowm CBS3bIO.

MockoBckoro Kpemns)



Wonpl MeTanna ymaxkoBaHBI B ILIOTHBIE KDPH-
CTa/InYeCKHe CTPYKTYPBI — MeTaJIM4ecKue
KpHCTaJLINYecKue pemérku. B Kpucramimyeckoi
pelIéTKe HaTPUA, HAIPUMeED, KaXKALIM aToM Me-
Tajjla OKPY:KEH BoceMplo apyrumu. O6Gpasyercs
TUTaHTCKUN MeTaJIMYECKU KPUCTAJI, CBSA3aH-
HBIIL OCOOBIM «KJjeeM» — 0000IeCTBIEéHHBIMU
ayeKkTpoHamMu (puc. 77, 78). 3tu 06061IeCTBIEH-
HBIE JJIEKTPOHBI U OIPEJeNdAT HauboJjee Xa-
pPaKTepHbIe Qu3auyeckue ceoicmaea MmemadJios:
BCe MeTaJJIbl TBEPAbIE, 3a UCKJIIOYEHUEM PTYTH, :
IPOBOJAAT 3JIEKTPUYECKUMN TOK M TEILIOTY, KYIOT-
Csl, TIPOKATHIBAIOTCH, BHITATUBAIOTCH B IpoBoio- VIC- 77. Mopens ctpoeHus .
Xy, AMEnT Meraxmraeeknh Greck, $pparmeHTa KpUCTaNIMYecKoro HaTpus

Hanpumep, ecii K MeTaIIM4YECKOMY CTEDPK- - ~
HI0O NPHCOEJUHHUTH 3JIEKTPOAbI W CO3JaTh pas- 0 ° ° 9°
HOCTh IIOTEHIIMAJIOB, TO IIOJ AeHCTBUEM 3JJIEK-

TPUYECKOTO0  IOJIA 9JIEKTPOHLI  HAYMHAIOT ©

HalpaBJIeHHOE JIBMIKEHUE K TIOJIOMKUTEIHLHOMY e
IOJIOCY HMCTOYHMKA TOKA. ITO HOKA3BIBAET, UTO ‘ ° 9° ‘
MeTaJLIbl 3/1eKmMpPOnpo8o0HbL. =)

IIpy HarpeBaHUM MeETAIMYECKOrO IpeAMeTa
SJIEKTPOHBI HAUYUWHAIOT XaOTUYECKU [IBUTaThCS “ 9‘ ° c
¢ 6GOspmMME CcKOpocTAMH. IlepeMemiasch, OHH e
OBICTPO IIepefaloT TEILIOBYIO 3JHEPrUi0 BCEMY  \_ 7
00BéMmy Merasna. IIoaTOMYy MeTAJJIBI Menionpo-
800HUbL. Puc. 78. Cxema meTtannmyeckom

Emé ¢ omHMM CBOMCTBOM METaJJIOB — NJA- CBA3W KPUCTANIMYECKOro HaTpust

CMUYHOCMbI0 TO3HAKOMUMCS, BBIIIOJHUB He-
CJIOKHBIH OIIBIT.

JNaGopaTtopHbii onbit 29

Cospaiite Mopenb, WIMIOCTPUPYIOLLYIO OCOBEHHOCTY MEeTannmM4eckoint ceasu. s aToro
Ha 0AHO HebosbLUOe 3epKano (MU CTEeKNSHHYIO MiacTUHY) nomMecTute 2—3 kanau BoAbl.
Ha 210 3epkano nonoxvre cBepxy Apyroe 3epKasso 1 Noasuraite Ux OTHOCUTENLHO ApYr

apyra.

TOHKMIA Cnoi BOAbI UrpaeT posib 0006LIECTBNEHHLIX 3MEKTPOHOB U MO3BONSIET WIO-
CTpUpoBaTh Takoe CBOMCTBO METaNfIOB, Kak MNacTUHHOCTL (3epkana fierko CMeLalTcs,
HO OTOpBaTb UX APYr OT Apyra HEenpocTo).

e v
Bce xmMuuecKkue CBASK: MOHHAsS, KOBAJEHTHas (IONSDHAS W HeMOJApHAA), Me-
TAJJIMYECKasd — HKMeIOT CXOAHYI0 (msmyecKyro npupoxny. O emuHcTBe CBs3ell I'OBO-
puUT TOT (QaAKT, 4TO MeXXKJy HUMHU HET Pe3KOM I'DaHHUIBI: MOHHYIO CBS3b MOXKHO pac-
CMaTpHUBaTh KaK KpaWHWU ciay4yail KOBAJEHTHOUW IMOJAPHOHN CBA3H.

MeTaIel IPU BBICOKUX TEMIIEPATYpPaxX IMEePeXOAAT B KUIKOe COCTOSHHEe — ILIa-
BATCSA, & NPU JaJbHEHIIeM NOBBIIIEHHMM TeMIEPATypPhl HCIApSOTCsa. B mapoobpas-
HOM COCTOSIHHH AaTOMBI METAJJIOB COCTOAT U3 OTAEJBHBIX MOJIEKYJ — OJHO- WM
JIByXaTOMHBIX. B mocienHem ciayduae mx aTOMBI CBS3aHBI KOBAJIEHTHOI CBA3BIO.




UoH-aTombl. OGOGLIECTBNEHHbIE 3NeKTpoHbl. MeTtannuuyeckas Xxumuye-

cKasi CBA3b W MeTannuyeckas KpucTaiiMyeckas peluérka. dusuyueckue

CBOWCTBa MeTasnsioB

¥y

1. YTo 06LLEero Mexay KOBaneHTHOW WU MeTanM4eckoi CBA3SMW U 4eM OHU pasnuya-

loTca?

2. Y70 0BLUEr0 MeX/y WOHHON Y MEeTaIM4eCKON CBA3SMU U YEM OHU pasnuyailoTca?

3. OnpenenuTe TUM XMMUHECKOW CBA3M B BelLLEcTBax:

a) Ca; 6) CaCly; B) Clp; r) HCL

4. BbipaauTte CBOE OTHOLUEHME K YTBEPXAEHWIO O TOM, 4TO BCE TUNbI XUMUYECKOWN CBA3U

MMEIOT eAMHYI0 DU3NYECKYIO NPUPOAY. |
e L

MpumeHnTe CBOU 3HAHUA

5. 3anuwunTe GOPMYNbl U YKaXUTE BUA, XUMUYECKOW CBA3W [N CNeAyolmnX BeLecTs:

a) nosapeHHas cosb; 6) cepebpo; B) MarHuii; r) yrnekucnblii ras; a) soga; €) asor.

6. 3anuwmTe Mo OAHON CXeme 06pa30oBaHWe MOHHOWM, KOBaNEHTHOW MONsiPHON U Hemno-

NSIPHOW, METANMYECKON CBs3el ANs BELECTB, NePEeynCNeHHbIX B MpeablayLemM 3anaHng.

7. Kakoe KONMYecTBO BellecTBa cooTBeTcTByeT 96 kr mean? "
\

Wcnonb3yite AONONHUTENBHYIO MUHPOPMALMIO

8. Kak cTpoeHue MeTanfioB CBSI3aHO C UX PU3n4ecKumm ceoiicTeamn? Hasosute obna-
CTV MPUMEHEHNs METassIoB, B KOTOPbIX UCMOMb3YIOT UX dusnyeckme CBOICTBA.

§ 38. CTENEHDb OKMCJIEHUSA

BeujecTBa CTPOro WHAMBUAYaNbHbl NO COCTaBy, CTPOGHUIO W CBOWCTBaM, NOITOMY
KaXKOOMy M3 HWX COOTBETCTByeT CBOSi XMMMueckas hopMysna M CBOE HassaHue.
A Kak oHu obpasytoTcs?

IIpuHATO CUHUTATh, YTO 3apsKeHHbIe YaCTHUIIBI (noHbl), obpasyrolue BellecTBa
HOHHOT'O CTPOEHHUS, UMEIOT [eJOYNCIeHHOe 3HAaYeHNe 3apAja, TaK KaK OAHM aTOMBI
OT/aI¥ CBOM 3JIEKTPOHBI W IOJYYMIH IeNbIi MOJIOMKUTENbHBINA 3apAn, ApPyrue Ipu-
COeAMHUIN MX ¥ IOJYYUIU LeJbIii OTPUIATEIbHBIN 3apsal.

B BemiecTBax MOJIEKYJIAPHOTO CTPOEHUA C KOBAJIEHTHON HEIOJISIPHOM CBA3BIO aTo-
MBI 3apAnfa He HUMeoT.

B BemecTBax ¢ KOBAJEHTHON ITOJIAPHOW CBA3BIO ATOMBI MMEIOT JIMIID YaCTUYHBINA
TOJIOMKUTEIbHBIA WX OTPHIATENbHBIN 3apAf. MOXXHO IpeACTaBUTb, UTO U TaKHe
BEIleCTBA COCTOAT M3 MOHOB, TOTZA TOT 3apsif TaKKe MOJYUHT IeJOUNCTIeHHOe 3HA-




+0, -0,
wenwe. HampuMep, B MOJIEKyJe XJIOPOBOZOPOJA ¢ dacTHuHbIMHU 3apsAfaMu H i ) Bl

+1-1
aTH 3HaueHHWA OyayT paBHBI +1 m —1, COOTBETCTBEHHO HCl.

CTteneHb OKUC/IeHua — 3T0 YCHOBHbIVl 3apsn atToMOB XMMWYECKOro anemMeHTa
B CcoeduHEHUN, BbIYUCNEHHBIA U3 NPEearnosioXeHus, YTO BCe KOBaJIEHTHbIE no-
NApHbIEe CBA3U NPEBPATUINCL B WOHHbIE.

3HaueHUE CTelleHU OKHUCJIEeHHsd 3alMChIBAeTCA HaJ CHMBOJIOM XUMHUYECKOI'0 3Jie-
MEHTa CBepXy B TaKOM mopsAAKe: BHavajie 3HAK 3apdAna, a 3aTeM ero BeJuYHuHa:

0 +1 -2 -3+1 +7 -2
02, H30, NHs, ClpO7

Ilns o6o3HAUeHUs 3apA0OB MOHOB IIOCTYIAIOT naobopor. Hanpumep, 4/ OKCHUAA
+2 -2 Gy
rxanpnus: CaO (cremenu oxwucienus), Ho Ca”™ 07 (sapAnsl noHOB). A eJUHUYHO-

ro sapsja CTelmeHb OKWCJIeHHs samuceiBaior +1 m —1, a nna 0003HAUYEHHUSA 3apAH0B
- +1 -1
MOHOB €IVHUIY He NHIIYT, & 0003HAYAIOT UX IPOCTO «t» M «—», HANPUMED: NaCl

(cTemeHW OKUCJIEHHA), HO Na'Cl™ (sapazmsl uonos). HekoTopsle XuMUYeCKUe dI€MeH-
THI B COEMHEHUAX MPOABIAIOT TOCTOSHHYIO CTelleHb OKucaeHusd. K HUM OTHOCATCA:

e IIeJOYHBIE METAJIBI, T. €. XWMHUUYECKHe dJeMeHThl IA-rpynmel mepuojpnye-
ckoit cucremsl II. 1. MeHzeneeBa, KOTOpble BCerja MMeIOT CTEIE€Hb OKUCICHUA,
paBHyi0 +1;

o meramnsl 1IA-rpymnner mepuoamueckonr cucremsr I. V. MeHzeneeBa, cTeneHb
OKHCJICHUS KOTOPBIX BCerga paBHa +2;

e AJIOMHHWI, MMEIOIIUil CTeleHb OKHUCIeHud +3;

e (prOp, MMeIOmUI CTEleHb OKMCIeHUsa —1;

e KHCJIOPOZA, NPOABJIAIIANA B IOJABJIAINEM OOJBIIMHCTBE COeIMHEHUH CTe-
eHb OKHCJIeHus —2;

e BOJOpPOJ, MMEIOMHI B COeJUHEHUAX ¢ OOJBIIMHCTBOM HEMETAJIOB CTENEeHb
oKucaeHus +1, a B COEAUHEHMAX C MeTAJJaMH CTeleHb OKucieHus —1.

JIpyrue XUMHUYECKHE BSJI€MEHThI MPOABJIAIOT IePeMeHHbIe CTENeHH OKHCIeHMS.
Hanpumep, AIs XJopa XapakTepeH Ha00Op HEUETHBIX cremeHeil oxkuciaenusi: —1, +1,
+8, +5, +7, a ana cepsl — uéTHBIX: —2, +2, +4, +6.

Cienyer IOMHHTB, YTO CYMMA CmeneHeil OKUCIEeHU 6CeX XUMUUECKUX dJleMeH:
moeé 8 MonexKyne uau QopMYyavHOL eduHuye eewecmea pasHa HYJLIO (BemiecTBO
B I[€JIOM BJIEKTPOHEWTPaIbHO). B mpocThIX BellecTBax, KOTOPbIE 0o0pasoBaHbl U3 aTO-
MOB OJZHOTO XVMMHYECKOrO 3JIEeMEHTa, CTelleHb OKHCJIEHUs TaK)Ke paBHa HYJIO.

Ilonb3yAch STUMH IPABHJIAMHE, MOXKXHO HAWTH CTeIeHb OKMCJIEHUs OLHOTO XMMM-
YECKOTro BJIEMEHTA II0 CTENeHHW OKHCJIeHUsS IPYroro AJfA CJIOMKHBIX BeIlecTB: ABYX-
DIeMEHTHBIX (GMHADHBIX) HJIH TPEXAJIEMEHTHBIX COeJUHEHUM.

Hanpumep, HaiiiéM cTelneHb OKMCJIEHUA a30Ta B COeAMHEHHUH, (opMmysa KOTOPO-
ro NyOs. OGo3HAUMM M3BECTHYIO CTENeHb OKHCJIEHWUs KHCIOpoAa —2, Torma HATh
aTOMOB KHCJIOPOZa OyAyT MMeTh OOLIMil OTpPHUIATeIbHBIN 3apaj (-2):5 = —10. Bsr-
YUCIUM CTeIleHb OKUCIEHWS a30Ta: TaK KaK CyMMa CTelleHeld OKWCJIEHUS B MOJIEKY-
Jle paBHA HYJIIO, OOIIWI 3apd] ABYX aTOMOB a3oTa 6yner paBer +10, a ogHOrO aTo-




mMa — +5 (+10: 2 = +5). 3anumem GopMyJay COeINHEHHUS CO CTEIeHIMH OKUCJICHUS
+5 -2
anemeHToB: N3gOj.

®opmyna coeguHeHuss. POPMyIy COEJUHEHUs, COCTOAINETO U3 JBYX BJIEMEHTOB,
JIETKO MOXKXHO BBIBECTH, 3HAs CTEIEeHUW UX OKHCJICHHS.

Hanpumep, BbiBeeM hopmyny cyiabduma allOMUHUSA — COEAUHEHUS AJTIOMHUHUS
U CEpBHI.

1. BanumeM cHayana 3HAK MeTajljla, TaK KAaK OH 00S3aTeJIbHO HMEeT IIOJIOMKH-
TeJIbHOE 3HAaUeHHe CTelleHM OKMCJIEHUs, a 3aTeM 3HakK HeMeraJyuaa: AlS.

2. OnpenenuM CTeneHb OKUCIEHUS AJIOMUHUA (€CJIM OHA HAM He H3BECTHA)
IO IIOJIOKEHMIO ero B nepuoaudyeckon cucreme II. V1. Menzneneesa: +3. AToM cepsl,
“MenIui 6 2JeKTPOHOB Ha BHeIIHeM cjoe (cepa — sueMeHT VIA-rpynner), mpu-
MeT HeJOoCTalllue [0 3aBepIIeHHUs CJIO0sS [Ba 9JeKTPOHA M IIOJYYUT CTEeIeHb OKUC-
JeHud —2.

+3 -2

3. Banuinem 5TH 3HAUEHUS HaJ 3HAKAMU 3jJeMeHTOB: AlS.

4. OmpesenumM HauMeHbIIee o0llee KpaTHOe IJsA STUX uucea (0HO paBHO 6),
HaWZIEM HHIEKCHI JJIA KajkKJOr0 dJIeMeHTa IIyTEM [eJeHUS OOIIero KpaTHOTO UUCes
Ha 3HAYEHUs CTeleHeld OKMCIeHMA (4na amoMuHUA 6:3 = 2, mus cepul 6:2 = 3)
u BeIBegeM (dopmyisy: AlsSs.

HasBanue coeguneHus. PaccMOTpEM OCHOBBI XWMHUYECKOH HOMEHKJIATYDEI
(cucreMbl HasBaHWIT) ANA OMHADHBIX coeAMHEHHUU. HasBaHMS TaKUX COeNUWHEHUH
o0pa3yoTcs Hu3 JATHHCKOTO HAa3BaHWs 00Jiee 3JIEKTPOOTPUIATENHHOTO 3JIEMEHTA
¢ cybduKcoM -uJ B UMEHHUTEJIbHOM NaJe)e U PYCCKOTO HA3BAHUSA 3JIEKTPOIOJIOMKU-
TEJILHOI'O 3JIEMEHTa B POAUTEJIHHOM IIaJleke C YKa3aHWEeM B KOHIIE TAKOTO HA3BaAHUS
3HAYEHUsA CTeNeHU OKHUCIeHUdA (C. 0.), ecau OHa IlepeMeHHad.

9JIEMEHT-UJ + 3JIeMeHT-a + PDUMCKHMU IudpaMu C. 0., €CIM OHA IepeMeHHAasd

+3
Hanpuwmep, FeClg — xmopup »xenesa(Ill); KoS — cynspus xamusa; CaHy — ruz-
+2 -2 +3 -2 +2-1
pun xanenus; CuO — oxcun menu(Il); FepOg3 — oxcup axenesa(Ill); OF 9y — dTo-
+4 -2
puzg xucaopozga(ll); SOy — oxcuz cepwi(IV).

g coefumHeHUM, cOCTOAIMX Gojiee UeM M3 ABYX 3JEMEHTOB, TAKIKe HECJIOMKHO
paccuMTaTh CTEIeHN OKMCJIeHUA. PaccMOTpUM, KaK 3TO CAejaTh, Ha IpUMepe CepHOI
Kucaorel HoSOy .

Cremens okucieHusi Bojopona +1, a xuciaopoza —2.

+1 x-2
HySO4

CreneHb OKHCIIEHUA Cepbl pacCUYUThIBaeTCA IO YypaBHEHUIO:

2:(+1) + x +4+(-2) =0, x = +6

+1 +6-2
H,SO,

Paccuntaem cremeHb OKHCIEHHUS MapraHiia B IIepMaHIraHaTe KaJusa KMIIO4, X0~
POIIIO M3BECTHOM BaM IIO[ OBITOBBEIM HAa3BAHUEM «MapraHIIOBKa».




CreneHb OKHCJEHUS Kaausa, Kak sjeMeHTa [A-rpynmnbl HepUOAUUYECKOH CHCTEeMBI
IO. . Mengeneesa, paBHa +1. ¥ Kucioponga cremeHb okuciaenus —2. Orcropa:

+1 x -2
KMIIO4

+1 o 4 (=2) = 05 x= 4T

+147 =2
KMnO4

Cne,uye'r IIOMHHTBH, UTO CTE€IIeHb OKHCJIEHUA U BAJIEHTHOCTb XMMHYECKHUX 3JIEMEH-

TOB — 3TO HEe ONHO M TO Ke. Hampumep, BaJIeHTHOCTH a30Ta B IPOCTOM BeEIIECTBE
paBHaA TPEM, a CTENeHb OKMCJEHUS — HYJI0. B IepoKcuae BOZOPOAA CTEIEeHU OKUC-
+1 -1

JIeHUs BOZOPOJA W KHCJIOPOJa COOTBETCTBeHHO paBHBI +1 m —1: HoOy. Bament-
HOCTBh BOZOPOJA TakK)ke paBHa I, a BOT BaJeHTHOCTb Kucjopoza pasHa II, uto ot-
paskaeT CTPYKTypHas Gopmysaa storo coeguHenus: H—O—O—H.

CreneHb OKUCJIEHUS U 3apan uoHa. MNMpaBuna pacyérta crteneHein okucne-
Hua no ¢dopmynamMm coeamHeHui. CoctasneHue ¢opmMmyn BeLLecTB MO cTe-
neHaM okucneHus. HomeHknarypa GMHapHbLIX coeauHeHun

MpoeepbTe CBOM 3HAHUS

/
—

1. Jaiite onpepeneHne nOHATUS «CTeneHb OKUCIIEHUS».
2. HazoBuTE 31E€MEHTBI C NMOCTOSAHHOW M NMEPEMEHHON CTENEHbI0 OKMUCNeHus. Kak COOTHO- |
CUTCH MONOXEHNE XMMUYECKOro anemMeHTa B Tabnuue . M. MeHgeneeBa co 3Ha4eHUSIMU
ero creneHem okucneHua?

P ———

MpumenuTe cBOM 3HAHUA )

3. CpaBHUTE MOHATUSA «CTENeHb OKWUCNEeHUs» W «BaNEHTHOCTb». [lpuBeguTe npuMepsl
BELLECTB, B KOTOPbLIX BEAMYUHLI BaJIEHTHOCTU M CTEMNEeHU OKUCNEHUs COBMajaloT u pas-
nnyaioTcs.

4. PaccyuTanTe CTEneHn OKUC/IEHUA aTOMOB XUMMUYECKUX 3JIEMEHTOB B BELLECTBaXx:
a) NaZS; 0) F2; B) KNOa; r) Caapz; a) BF3.

5. Pacnonoxute ¢opmynsl BELWECTB B NOPSAKE YBEIMHEHUS CTEMEHU OKUCNEHUs atoma
xnopa: KCIOg, Cly, HCIO4, FeCls, Ca(ClO),, ClOg, KCIO,.

6. B kakmx nepexopax CTEenesHM OKMUCNEeHUS aTOMOB YBE/IMYUIUCHL, @ B KaKUX — YMEHb-
wunuce: a) HBr — Bry; 6) FeO — Fey03; B) S — ZnS; r) KMnO4 — KoMnO,4?

Ucnonb3yinte AONONHUTENBHYIO MHPOPMALMIO

7. MpeanoxuTe cBoi cnocob oBpa3osaHusa Ha3BaHW OUMHaAPHbLIX coeavHeHuin. HazoBute
coeauHerus, umeiowme dopmynsi: Nas0O, CaS, FeS, CagN,, Mg,Si, CO, CCly.




§ 39. OKMCIUTEJIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU

~ CpaBHuTe peakuuu, xapakTepuayloliue CBOWCTBa CONSIHOM KWUCNOTbI: €€ B3auMOo-
~ [eWcTBMe C pacTBOpoM KapboHaTa HaTpusi U C LIMHKOM. qu pasniMuyaloTcsa 3T
XUMUUECKWE peakunu?

Bbl MoO)KeTe BEpHO YKas3aTh PA3/IMUUsa MEXAY DeaKIUAMH: IepBasg — 5TO I'OMO-
reHHAs peakIus oOMeHa, BTopasg — TIeTeporeHHas peaknusd samerneHus. OmHAKO
9TH peakIuy PasjnJyaloTCcs em[é 110 OLHOMY OYeHb CYI[eCTBEHHOMY NpHu3HaKy. dro-
06561 ero cOpMyJIMPOBATH, 3AIMUINUTE YPABHEHUS XUMUYECKUX DPeaKIlWil, paccTaBbTe
CTelleHH OKMCJIEHHS 3JIeMEeHTOB, 00pas3yloIluX DeareHThl M IMPOAYKTHI DeaKIlWH:

+1-1 +1 +4-2 +1-1 +4-2 +1 -2
2HCI + NayCO3 = 2NaCl + CO,T + Hy0

+1-1 0 +2 -1 0
2HCI + Zn = ZnCly + HyT

HeTpygHO 3aMeTHTh, YTO B peakmuu OOMeHa aTOMbl XUMHYECKUX BJIEMEHTOB,
YYACTHUKOB DTOUM PeakIuy, He M3MEHWJIM CBOU CTEIleHH OKHCJIeHUs. Bo BTOpOil pe-
AKX aTOMBI ABYX 3JIEMEHTOB — BOJOPOJA M IIWHKA — WU3MEHUJIHN CBOM CTENeHU
OKHCJIEHUS.

IIBa KaTmOoHa BOJOPOJAA MPUHSAJIU [ABAa 9JIE€KTPOHA WU IIPEBPATUJIUCHL B MOJIEKYJY
BOZOpOZA:

+1 0
2H + 2e — Hy

AToMBI IUHKa OTAAJIM OBa 3JIEKTPOHA W IPeBPaATHUJIMCh B KaTHUOH:

0 +2
Zn — 2e — Zn

Ecnu B X0/le XUMHUUYECKOI0 IIpeBpaljeHnusdA IPOUCXOAUT U3MEeHEeHNEe CTEeIIeHU OKHC-
JIEHUS aTOMOB XOTs OBl OJHOI'O 13 3JIEMEHTOB, peaKIud Ha3bIBa€TCA OKUCJIHUTEJIb-
HO-BOCCTAHOBUTEJIbLHOM. B ToM ciayd4dae, eClu IIocJie BSaIfIMOHGﬁCTBI/Iﬂ CTeIleHr OKMHC-
JIEHNsI aTOMOB BCEX 3JIEMEHTOB OCTaJICh 0e3 M3MeHeHud, peaKnus He ABJIAETCA
OKMCJIUTEJIbHO-BOCCTAHOBUTEJILHOM.

Peakuun, B pesynstate KOTOPbIX MPOUCXOAUT U3MEHEHME CTEMEHEN OKUCNEeHUS
aTOMOB XMMUYECKUX S/IEMEHTOB, 00pasyloLiMX BellecTBa, Ha3biBAOTCA OKUC-
NINTENbHO-BOCCTAaHOBUTEIbHBIMM.

Hamnpumep, peaknuy COeIUHEHUA OKCHUAA HATPUS C BOAOI, PaB3JIOKEHUS I'MIPOK-
cuga menu(Il), oOmena mMe)xkay HUTpaToM cepebpa M XJIOPDUAOM HATPHUSA HE ABIAIOTCA
OKHMCJIUTEJIEHO-BOCCTAHOBUTEILHBIMU:

+1-2 +1-2 +1-2+1
NasO + HoO = 2NaOH




+2 -2+1 t +2-2 +1-2
Cu(OH)y = CuO + Hy0

+1+5-2  +1-1 +1 -1 +1+5-2
AgNO;s + NaCl = AgCll + NaNOg

B peaxknusax COeIWHEHUs BOAOPOJA C XJIOPOM, pasiokeHusa oxcupga prytu(ll),
samernenusa Mexxay oxcuzaom Menu(Il) m BogoposoM IpPOMCXOAUT U3MeHEHUe CTele-
. Hell OKMCJIEHUS aTOMOB: 9TO OKHCJIHUTEJHLHO-BOCCTAHOBUTEJNLHBIE PEaKI[UU:

0 0 +1-1
H2 + Clz =21l

+2 -2 t 0 0
2HgO = 2Hg + 0,7

+2-2 0. %0 +1-2
CuO +H2 = Cu + H20

b
b

IIpuBenéHHBIE IPUMEPHI CIYXKAT MMOATBEDPIKJEHUEM TOTO, YTO PEaKIUHU COeJUHe-
HUA W Pa3JIOKEHUs OBIBAIOT KaK OKMCJIUTEJIbHO-BOCCTAHOBUTEJBHBIMU, TaK M IIPO-
TeKaIUMU 0e3 M3MEHEeHMs CTeleHell OKHCJIeHHs. BMecTe ¢ TeM BCe peaKIuy 3a-
; MellleHus — 3TO OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Iponeccsl. Hanporus, peaknuu
; o0MeHa K TAKOBBIM HE OTHOCSTCH.

‘ OTKyZa IPOMCXOAUT TEPMUH OKUCJLUMENLbHO-60CCMAHOBUMENbHASL PEAKYUUA?
PaccMoTpuM cxXeMy B3aMMOAENCTBUA AJTIOMHHUSA C COJNSHOM KUCJIOTOM:

0 +1-1 +3 -1 0
Al + HCl — AICl3 + Hy

HeTpyaHO OTMETUTH, YTO CTEHNEHU OKUCJIEHUS U3MEHSIOT aTOMBI ABYX BJIEMEHTOB:
AMIOMUHUA ¥ Bomopona. Ilpu sToM KasKABI aTOM AaJIIOMMHUSA IIOBBIIIAET CTeleHb
okucaenuda or 0 mo +3, a 3HAUUT, OTHAET TPU IJIEKTPOHA:

0 +3
Al — 3¢ —» Al — mporecc OoTAaYU JIEKTPOHOB — OKWCJIEHUE.

OTrgauy aToMOM 3JIEKTPOHOB HA3LIBAIOT OKHUCJIeHUeM (oOpaTuTe BHMMAaHHE, YTO
CJIoBa «OTJa4a» U «OKHUCJIEHWEe» HAUYUHAIOTCA C OTHOM OYKBBHI).

ATOMBI BOZOPOZa CBOIO CTeNeHb OKHCIeHHA ImoHuKamT ¢ +1 xo 0. IIpoucxomur
9TO 3a CUET NPUHATHS JJEKTPOHOB, KOTOPhIe paHee IPHUHAAJIEKAIN aToMaM Aajio-
muHUs. IIOCKOJIBKY B pe3yJbTaTe peakIuu o0pasyeTcsa IIPOCTOe BEIeCTBO BOJOPOZ,
MOJIEKYJIa KOTOPOTO COCTOUT M3 ABYX aTOMOB, /s €€ 00pasoBaHMUS HEOOXOOMMO IBa
HMCXOAHBIX aTOMa BOAOPOJA B CTEIEeHH OKHCJIeHus +1:

+1 0
2H + 2¢ —» H2 — npomecc 63ATHS JJIEKTPOHOB — G0CCTAHOBJIEHUE.

HpKHHTHe aTOMOM 3JIEKTPOHOB Ha3bIBAIOT BOCCTAHOBJIEHUEM.

[Mpouecc oTaayYn SNEKTPOHOB HA3blBAETCH OKUCIEHMEM, MPOUECC MNPUHATUA
3J/IEKTPOHOB — BOCCTaHOBNEHUEeM.

HOCKOJILKY B pe3yJbTaTe peakKI My aTOMbI OJHUX 3JIEMEHTOB BOCCTaHABJINUBAIOT-
CdA, APYIUX — OKHCJIAITCA B 3TO MINPOMCXOAUT OJHOBPEMEHHO M B HEpaspPbIBHOM
€JUHCTBe, TaKHe IIPOIeCChl M HAa3BIBAIOT OKHUCIUTEJIbHO-BOCCTAHOBUTEJIBHBIMHU. Ko-



HEYHO K€ B OKMCJIMTEeIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX JOKHBI COOMIOLATECH 3a-
KOHBI COXPAHEHHs He TOJLKO MAacChl BeIlecTB, HO M 3apANOB, T. €. YUCJIa OTAAHHBIX
U IPHUHATHIX 9JE€KTPOHOB.

OueBMAHO, UTO B YPABHEHWH OKHCJIMTEIHHO-BOCCTAHOBHUTEJNBHOH DeaKIuu [Tuc-
710 OTJAHHBIX U NPUHATHIX ATOMAMHU BJIEKTPOHOB [OJKHO OBITH OJUHAKOBBIM. Yro-
6bI 9TO YCJIOBHE COBJIIOAAIOCH, MOAOUPAIOT COOTBETCTBYIOIINE Koo umueHTrl. g
STOr0 YMCJIO OTHAHHBIX KM NPHUHATHIX 3JIEKTPOHOB I€PENHCHIBAIOT KPECT-HAKPECT
¥ B cJydae BO3MOJKHOCTU COKpAIAOT:

0 +3
Al-3e— Al I, 2 IIPOIECC OKUCNEHUS

4.
2H +2¢—H, |*3 mpomuecc 60CCMAHOEIEHUA

Haiinensbie K09(pGUIMEHTH I03BOIMINA YPABHATD YUCIO0 OTAAHHBIX U NPUHATBIX
a7eKTpoHOB. Cile[joBaTeIbHO, B JIEBOU M IIpaBO# YaCTAX YPaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBHUTEJBHONW PEAKIUHU JOJIKHO OBITh IO 2 aroMa AJOMHHUA HU 10 6 aro-
MoB Bojopoja. KoaddunueHT 2 3anuCHIBAIOT B CXeMe DeaxKmuu Iepes dopmysnaMu
amoMuUHUAA ¥ XJjopuaa adoMmMuausa. KoadduuneHT 3 samumchIBaiOT Iepen (hopmystoi
BOJOPOZA B IIPABOM YacTU CXEMBL. Yr0o66l YPABHATHL 3JEMEHT BOJOPOJ, B JIEBOH Ya-
ctu mepes (GOpMyJION COJIAHOW KUCJIOTBI HAZNO 3alucarhb Koaddunuent 6. Ocramoch
IIPOBEPUTH YHUCJIO ATOMOB XJIOpa U y0equThCsI, YTO B 00eMX YacTdX CXeMbl OHO PaBHO
6. YpaBHeHUe OKMCJIATEIHHO-BOCCTAHOBUTEIBHON PEaKIuM I'OTOBO:

2Al + 6HCI = 2AICl3 + 8H,T

IlpenmoskeHHBI crmoco® moxbopa K03(h(PUIHEHTOB B OKMCJIUTEJIbHO-BOCCTAHOBH-
TeJbHBIX PEAKI[UAX HOCUT Ha3BaHWE METOJ JJIEKTPOHHOrO OasaHca.

IIpu cocTaBlIeHWYU ypPaBHEHHH OKHMCIUTEIbHO-BOCCTAHOBUTENHHBIX peakmuii He-
06X0AMMO YKAasbIBaTh BeIlleCcTBa, KOTOPbleé B Ka)J0il M3 HUX BBIIOJHSIOT POJb
oxucauTens (IPUHHUMAIOT dJIEKTPOHBI) U BOCCTAHOBUTEJA (OTHAOT 3JIEKTPOHBI).

BewecTBo, B COCTaB KOTOPOro BXOAAT aTOMblI 35IEMeHTa, NpuHuMatrowme anek-
TPOHbI, HA3bIBAETCH OKUCIUTENEM. BelwecTtso, B COCTaB KOTOPOro BXOAAT aTo-
Mbl 3NEMEHTa, OTAalWme 3NEeKTPOHbl, Ha3biBaeTCA BOCCTaHOBUTEJIEM.

B mnpuBeféHHON peaKIuu QIIOMUHUHA — BOCCTAHOBUTEJb, COJAHAA KHCJIOTa
(3a c4éT aTOMOB BOJOPOJA B CTENEHH OKMCJIEHUS +1) — oxucauUTelIb.

B kauecTBe MOACKASKHU IIPU TOJKOBAHUU TEPMUHOB «OKHCJIEHHE» U «BOCCTAHOB-
JIeHme», a TaKsKe AJs yano0cTBa HCIOJIb30BAHUA METO/Ja DJIEKTPOHHOTO GaJsiazca Ipu-
Beném cxemy 10. Eciu usMeHeHHMe CTeleHH OKHCJIEHH#A, COrJIACHO CXeMe, ITPOHCXO-
IWT CcJeBa HANPaBO — 9TO IIPOIECC OKMCIEHMs, OTAAYH SJIEKTPOHOB, B CXeMe
PasaHca Hamo mucath «—né». HampoTus, H3MEeHEHHE CTEeIleHM OKHCJIeHU:d, COTJIacHO

Cxema 10

) OT[a4a 3/1EKTPOHOB, OKUC/IEHWE, -né CteneHun

OKuncneHua
1 i L 5 i 1 i i L L 1 ] >

L] L] L L] L] L] L] L] Ll

4 -8 2 -1 0.+l 42 48 44 #5 B SV

S MpucoeanHeHne 3NeKTPOHOB, BOCCTaHOBNEHUE, +Né




cXeMe, cIpaBa HaJieBO COOTBETCTBYET IIPOIECCY BOCCTAHOBJIEHUSA, IIPUHATUA IJIEK-
TPOHOB, B CXeMe cJjieAyeT 3alliCBIBATH «+ne». Yuciuio OTHAaHHBIX WJIX IPUHATBIX
9JIEKTPOHOB 711 TaKiKe JIETKO OIIpeAeJIUTh II0O CXeMe KaK YMCJIO eJUHHUYHBIX OTPEe3KOB
Mexnay HCXOOHOM W KOHEYHOU CTEeNeHAMU OKHUCJIEeHUS aTOMOB.

OKucnUTeNnbHO-BOCCTaHOBUTENbHbIE peakuun. OkucneHue. BoccraHoBne-
Hue. Okucnurtens. BoccraHoeutens. Meton 3nekTpoHHOro GanaHca

. [lposepbTe CBOWM 3HaAHUA

1. Kakne peakumn HasblBalOT OKUCIUTENIbHO-BOCCTAHOBUTENBbHBIMU?

2. Kak HalTi cTeneHb OKUCNEHUs aToMa XMMUYECKOro afiemMeHTa no ¢opmyne ero co-
eanHeHua?

3. MpuBegute GOPMysbl MPOCTbIX BELLECTB, KOTOPbIE B XMMUYECKUX peakumsax npossis-
10T CBOWCTBA: a) okucnutensi; 6) BOCCTAHOBUTENS.

4., MpueeaguTte GOPMYyJibl CNOXHbIX BELLECTB, KOTOPbIE B XUMUYECKUX peakumax NposiBris-
10T CBOWCTBA: a) okucnutens; 6) BOCCTaHOBUTENS.

Mpumexnnre cBON 3HAHNA ) )

5. YKaXute CXembl OKUCINTENbHO-BOCCTAHOBUTESbHBIX peakumin. Pacctasbte koadduum-
€HTbl METOAOM 3NEeKTPOHHOro GanaHca. YKaxuTe OKUCAUTENlb U BOCCTaHOBUTESb, MPO-
LLeCCbl OKWUCNEeHWsi 1 BOCCTAHOBNEHWUS ONS BbiOPaHHbIX BaMU YPaBHEHWI.

a) K,0 + Hy,O — KOH B) FeClz + KOH — Fe(OH)3 + KCI

6) K + HbO — KOH + Hjp r) Cu + AgNO3 — Cu(NO3), + Ag

6. Onpepenute, B KakMx CXeMax MMEET MeCTO MPOLIECC OKMCNEHUs, B Kakmx — BOCCTa-

4 HOBJIEHUA. YKAXUTE YMUCIIO OTAAHHbLIX U MPUHSATLIX 3NEKTPOHOB.
+1 0 0 +5 -2 +4 +6 +3 -3 +2 +3 +2
a) 2H - Hy; 6) P - P; B) S » S;r) Cr > Cr; o) N -5 N; e) Fe — Fe;

-1 0
%) 2Cl — Cl».
7. Ucnonb3yss MeTOA 9NEeKTPOHHOro G6anaHca, cocTaBbTe ypaBHEHWS peakuui, COOTBeT-
CTBYIOLUME CNEeayoLMM CXemMam MNpeBpPaLLeHnii:
a) CuO + NH3 — Cu + Ny + HO B) Si + NaOH + H,0O — Na28i03 + Hp
6) HCI + MnO, — MnCl, + Cl, + H,O r) Cu + HNO3z — Cu(NOg3), + NO + H,0O
Onpepenute OKUCAUTENVM WU BOCCTAHOBUTENW.
8. Ykaxute koadduumeHT nepes GopmMynon BOCCTAHOBUTENS B YPAaBHEHUU OKUCIUTESIb-
HO-BOCCTaHOBUTENbHOM peakuuu, cxema KOTOPOiA:

NH3 = 02 - N2 4 Hzo

9. B Kakoi u3 peaxumii cepa BbiNoNHAET POJSib BOCCTAHOBUTENS, @ B Kako — okucnutens?
a) S + Al - Al,S; 6) S + HNO3z — SO, + NO, + Ho0

CocTaBbTe ypaBHEHMS DEakumMii, UCNonb3ys MeTon 3/1eKTPOHHOro G6anaHca.

Mcnonb3yte pgononHumrensHyio nuHdopmaumio

10. Ykaxute dopMynbl BEWECTs, KOTOPblE B XMMUYECKMX peakumsix Moryt ObiTb TOJSb-
KO OKUCIUTENSIMU, TONMLKO BOCCTAHOBUTENSAMM, a TakXe MNPOSBAATb Kak OKUCAUTESIbHbIE,
TaKk U BOCCTaHOBUTENbHbIE ceo#cTea: a) Fp; 6) Ca; B) HNOg; r) P; o) SO,. MNpuseaute
apryMeHTbI.

\.




BbIBO/IbI K TUIABE V
«XUMMHNIECKASA CBA3b. OKUCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUUN»

1. Monnas xmMuuecKas CBs3b 00pasyeTcs B pe3yJbTaTe 3JIeKTpOoCTAa-
THYECKOI'0 NPUTAMKEHUs IIPOTHUBOMIOJIOMKHO 3apAKeHHBIX MOHOB. Berme-
CTBAM C MOHHOW CBA3BI0O COOTBETCTBYeT MOHHAS KPHUCTAJLIMYECKAs pe-
IIIETKA.

2. KoBajleHTHad XMMUUYECKas CBSA3b BO3HMKAeT B pe3yjbTaTe o0paso-
BaHUsA OOIIUX BJIEKTPOHHBIX Iap. PasianyaiorT HOJAPHYIO W HENOJIAPHYIO
KOBaJIEHTHYIO CBA3b. IM COOTBETCTBYIOT aTOMHBIE M MOJIEKYJISIPHEIE KPH-
CTaJlJINYeCKUEe PEeIIEéTKH.

3. Merannnyeckasa XuMuU4YecKasi CBs3b 06pa3yeTcs 3a CUET B3amMOIei-
cTBHUsA 0000IIECTBIEHHBIX BAJEHTHBIX 3J€KTPOHOB M MOH-aTOMOB B METAJ-
Jax ¥ cmaaBax. Meranael M CIIaBbl MMEIOT METAJIMYECKYI0 KPHCTAJI-
JINYECKYIO0 PEUIIETKY.

4. CreneHb OKHCJIEHHS — 3TO YCJIOBHBIM 3apfAf aroMa XUMHYECKOIO
dJIeMeHTa B COeIVWHEHUM, BHIUMCJICHHBIA M3 IPEAIIOJJIOKEHNA, UYTO BCE KO-
BaJIeHTHBIE TOJIAPHBIE CBSA3U IIPEBPATHUJINCH B MOHHBIE.

5. ITocToAHHYIO CTEleHb OKUCJIEHUS B CJIOXKHBIX BeI[eCTBAX HMEIOT:

 IIeJIOYHBIE METAJLIBI, T. €. XUMUUYEeCKHe dJIeMeHTHl [A-Trpynnsl nepu-
onuyecKoil cucremsl [I. 1. MeHgeneeBa, KOTOpbIe BCerfa MMEIOT CTEIEHb
OKHCJIeHUs, paBHyO +1;

« merasnnsl ITA-rpynner nepuoguueckoit cucremsl . 1. Menneneesa,
CTelleHb OKHCJIEHUs KOTOPBHIX Bcerjga paBHa +2;

e ANIOMHUHUMI, UMEIOIIUHA CTEeIeHb OKHUCJIEHUs +3;

e (brop, UMerOLIUI CTeIeHb OKHCJIEHHA —1;

e KHCJIOPOJ, NPOABJAIOINI B IIOAABIAIONIEM OOJBIINHCTBE COeLUHe-
HUI CTelleHb OKWCJIeHUA —2;

e BOJOPOJ, B COENMHEHUAX C OOJBIIMHCTBOM HEMETAJJIOB MMEIOIU
CTeleHb OKHCIeHUudA +1, a B COEIUHEHUAX C METANJIAMH — CTEIeHb OKUC-
JdeHua —1.

IlepemenHyIO CTeleHb OKUCJIEHUS HMEIOT, Hampumep, xjop (-1, +1,
+3, ‘+6, +T), cepa (-2, +2, +4, +6).

6. Peaknuu, B pe3ysbTaTe KOTOPHIX IIPOMCXOAUT M3MEHEHUE CTeleHeH
OKMCJIEHUSA aTOMOB XMMHUYECKUX JJIEMEHTOB, HA3BIBAIOTCA OKUCJIUTEIHLHO-
BOCCTaHOBUTeJbHBIMHU. IIpolmecc oTAauu 3/IeKTPOHOB HA3BIBAETCHA OKMUCJIE-
HHEM, IIpOIlecC IPUHATUA BJIEKTPOHOB — BOCCTaHOBJeHHMeM. BemiecTBa
uIu o0pasyloIue UX JJIEeMEHTHI, OTAAIOIIUEe 3JIeKTPOHBI, HAa3bIBAIOTCS
BOCCTAHOBUTEJIAMH, BellleCTBA HJIM 00pasyloljue UX 3JeMEeHTHI, IPUHU-
MamIlyue 9JIEKTPOHLI, — OKHUCJIUTEISIMHU.




INPEIMETHBIN YKA3ATEJIb

ArperarHoe cocTOsHUE

— ras 15

— JKuaKocTts 17

— TBépnoe Teao 18
Annorponus 31
Annorponusle Mogupuramun 31
AwmdorepHOCTE 126
Awmdorepubie ruapoxkcuasl 126
ATom 33, 133
ATOMHO-MOJIEKYIsIpHAsA Teopus 33

Bunapurie coegunenus 44
BnaropogHbie rasel, cm. WHEPTHBIE
rasbl

BanenTnocts 42, 154
Beiectsa
— MOJIEKYJIIDHOTO CcTpoeHusi 34
— HeMOJIEKYJIAPHOro cTpoeHus 34
— mpocteie 30, 116
— caoxxubie 30, 117
Boarouka, cm. cybaumanus
Boccranosuresr 168
Boccranosienue 167

Tanorensr 124
Taménas uasects 71
T'enernueckuit psf
— wMerayura 117
— HeMeTaJuia 118
T'ugparer 94
T'uppoxkcorpynma 91

Hunons 156
HOucrunnanus 25

EcrecTBeHHBIE cemeleTBA XHMUYECKUX
9JIeMeHTOB 125

3aKoH

— ABsBorazapo 84

— IIOCTOAHCTBA COCTABA

BelecTs 45

— COXpaHeHHs Macch BemecTs 51
3HaKM (CHMBOJIBI) XUMHYECKHX
9JIEMEHTOB 35

HsBecTKOBasag Boza 63
WNzoroner 134
Nupexc 39
Nupurkarop 75
WNueprHBIE raser 124
Wonsr 33

Ucnapenue 18

Karanusatop 55
KauectBenHsbIil cocras BemjectBa 40
Kucnorsbiii ocratoxk 75
Kucnorer 75, 110

— OGeckuciaoponusie 76

— KHcJIOpoJcoaep:kaiiue 76
KosmuecTBeHHEBIN cocraB BemjectBa 40
KosnmuecTBo Bemecrsa 81
Koadbdbumuenr 39
Kpucrannusanus 18
Kpucrannuueckas pemrérka

— aromHas 155

— wnoHHaa 152

— Merajnudeckas 161

— MoJIeKyJasapHas 155
Kpucramnornaparsr 98
Kpyrosopor xuciaopoza B mpupoze 67

MaccoBas 10oada
— PacTBOPEHHOrO BelmecTBa 95
— ajemeHTa 40

MaccoBoe uuciao 133

Marepuan 8
MarepuanoBenenue 8
Meranner 124, 145
MeTop

— MoaenupoBaHue 14
— Habaogenue 12
— BKcuepuMeHT 13

Moaekyna 33

Mous 81

Monsprass macca 82
Mounapusbiii 066ém 84

Heiitpousr 132

Hewmeranner 145
HopmansHble (cTanmapTHbIE)
ycaoBusa 15




06BEMHAS A0JIA KOMIIOHEHTA ras’oBO
cmecu 60
OsoH 31, 65
Oxucnenue 167
Oxuciaurenb 168
OKUCAUTEIHHO-BOCCTAHOBUTE/IbHEBIE
peaxnuu 166
Oxcunsl 69, 102

— xucaorHele 103

— meconeobpasywomue 104

— ocuOBHBIE 102

— coneobpasyroomue 104
Ocuosanua 91, 106
OrHOCHUTeJbHAA aTOMHas Macca 38
OrHOCHUTeNbHAsA MOJIEKYJApHasd
macca 40
OrHOCUTEJILHAA IJIOTHOCTh rasa 85
OrcrauBanue 26

Ileperonka, cm. AACTHUILIALNAA
ITepuonudecKas Tabauia

II. 1. Menpeneesa 35
TlepuoaudyecKuii 3aKOH 129
IlopsAAKOBEIE HOMED 2JeMeHTa 140

IIporoust 132

Pactsop 94

— macslmeHHbIR 99
PacrsopumocTh 113
PacrBopureib 93
PacTBOpPEHHOE BEIeCTBO 93
Psxg aKTUBHOCTH METAaJLIOB 109

CpoiicTBa BemecTBa 6

— ¢usuueckue 8

— xuMuueckue 8

— prasoHHbIe 6
Cmecu

— rereporenHbie 24

— romoreHHble 24
Cosm 78, 111

— nBotiabie 98

— kucasie 112

— xommekcHble 125

— ocuOBHBIE 112
cpenHUe (mopmasbHBIE) 112

ConpBaTsl 94

Cremenb oxuciesusi 163
CrpykTypHasa dopmya 42, 154
Cy6aumanus 18

CxeMa XUMHUYECKO! peaxkIuu 50

Xumudeckass Mojensb 14
XumuyecKkas CBS3b

— wmonnas 150

— kopanenTHaa 153, 154, 158

— wmerannudeckas 160
Xumuueckaa dopmyna 39
Xumuueckue peaknuu 46

— ropenusi 48

— zamernesus 56

— obMmena 56

— mnpusHaku 47

— pasnoxxeHusa 54

— coequHeHUA 54

— akrsoTepMuueckue 48

— sugoTepMuuecKue 48
XuMuuecKuil sxcrepuMeHT 13
Xumuueckuii snement 30, 133
Xumudeckoe ypaBHeHHe 51
Xumusa 8

— xemodumusa 10

— xemodobus 10

Yucao Asorazpo 81
Ypcroe BemecTBO 24

IllesiouHBIe METAJLIBL 124

Ignoun 92
II1é10uHO3eMeIbHBIE MeTaJLIBI 124

DyexkTpoHHAA (QopMmyJia 153
DaexTponb 132, 133
DJIeKTPOOTPHUIIATETIBHOCTD 157
DHepreTu4ecKuil ypoBeHb
(/1€ KTPOHHBIH CJIOH) 136

Asnenusa
— ¢usuueckue 19
— xumuueckue 8, 47
finpo aroma 132




OTBETBI

I'nasa I
§7. 4. M. (C1oHy2041) = 342; w(C) = 42,11%, w(H) = 6,43 %, w(0) = 51,46 %.
5. M (HyS) = 34, M,(SOg) = 80, M, (NagCO3) = 106, M (Cu(OH),) = 98,
M, (P305) = 142, M (AICl3) = 133,5, M (Ba(NO3);) = 261. 7. B 32 pasa.
9. w(Ca) = 40%, w(C)=12%, w(O)=48%. 10. 1. HarpueBas ceamurpa:
w(N) = 16 %, 2. xanenueBaa ceaurpa: w(N) = 17%, 3. ammuaunas cenurpa:
: w(N) = 35%. f
' ! §8. 2. BSOy w(S) = 50%. 3. B P03 w(P) = 56%, B PyO5 w(P) = 43%. *
4 I'nasa II
§ 12. 4. V(Bosngxa) = 1,125 m3. 5. V(xucmnopona) = 134,6 M3, V(yriexucaoro 1
rasza) = 0,192 m°. 6. V(npupogsoro rasa) = 326 mu. 7. @(xuciaopoza) = 57,14 %,
¢(yriekuciaoro rasza) = 42,86 %.
§14. 2. a) w(Sn) = 78,82%, w(0) = 21,19%; 6) w(Al) = 52,94%, w(O) =
= 47,06 %; B) w(Ca) = 71,43%, w(0) = 28,57%; r) w(P) = 43,66%, w(0) =
= 56,31 %. 4. Azor. 5. m(reHopura) = 176 r.
§ 17. 6. 1. Ca(NO3)y: w(Ca) = 24,39 %. 2. CaCly: w(Ca) = 36,04 %. 8. Cag(POy)s:
w(Ca) = 38,71 %.
§ 18. 5. a) n(KOH) = 0,1 mous; 6) n(S) = 300 xmoxs; B) n(NaCl) = 0,1 MMOIb.
6. a) n(Og) = 0,3 mons; 6) n(COy) = 2 moas; B) n(SOy) = 0,2 Moxb; T) n(CHy) =
= 0,1 monw; 1) n(Hy0) = 3 moab. 7. M(NO) = 30 r/Mous.
§19. 4. a) n(Og) = 0,5 mons; 6) n(CHy) = 0,25 monb; B) n(HgS) = 40 mMmous;
r) n(COy) = 44,64 mouxs. 5. a) p(COg) = 1,96 r/x;; 6) p(SOy) = 2,86 r/m;
B) p(NHg) = 0,76 r/x; r) p(CHy) = 0,71 r/x1. 6. a) D@19)02 = 16; 6) D(yog5.) O2 =
= 1,103 r/n. 7. M(CO) = 28 r/monb. 8. n(Ng) = 1,5 mous; m(Ng) = 42 1;
V(Np) = 33,6 1. 9. a) m(C) = 24 r; 6) m(C) = 36 r; B) m(C) = 12 mr. 10. CH,,
NH3, Ne, F2, SOz.
§ 20. 3. V(Hy) = 201,6 3, n(H,0) = 9 xMob.
§ 21. 3. Bapuii. 4. n(Ca(OH)y) = 5,27 moxnb. 5. m(Fe(OH)y) = 450 r, m(Fe(OH)3) =
= 53,5 r.
§ 22. 3. w(NaCl) = 6%. 4. m(HyS04) = 0,9 kr, m(H30) = 1,6 xr. 5. 47,25 r.
6. m(NaCl) = 275 r, n(NaCl) = 4,7 moxs. 7. mypa(H202) = 17,5 xr. 8. w(NH;3) =
= 2,83%. 9. w(NayCO3) = 12,2%. 10. w(KMnOy) = 3,1%.

T'nasa III

§ 23. 6. V(COy) = 44,8 a1, n(CaCO3) = 2 mous.

§ 24. 5. w(NaOH) = 7,14%. 6. m(Cu(OH)3) = 1,96 r, n(NaOH) = 0,04 mous.
§ 25. 8. w(HyS04) = 8,9%. 9. HNO,. 10. w(H5S04) = 28,1 %.

§ 26. 7. m(NaHCO3) = 33,6 r.

§ 27. 5. m(Pbly) = 225 r.

I'nasa IV
§ 28. 8. O6pasyerca. 9. MnO u Mny0;.
§ 33. 11. Be.

T'nmaBa V
§ 35. 6. V(Ny) = 89,6 x.
§ 37. 7. n(Cu) = 1,5 xmoxas.
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I'naea I. Ilepéonavwanvrbie XumuieCKue nNOHAMUSR
§ 1. Ilpegmer xumun. Ponp XUMUM B KU3HU 4YeJIOBEKA .
§ 2. MeTOABI MBYUECHUSA XUMHUHU . o oo vvnnnsannosnsas
§ 3. ArperaTHbIe COCTOSAHUS BEIIECTB .« o+ v v v e v osnosns

ITpakxmuueckasa paboma 1
IlpaBuia TeXHUKKM 0E30IaCHOCTH W HEKOTOpbIEe BUABI PabOT B XMMHYECKOM
JTa60PATOPHH (KAOHHETE XHIMBI) .« o oe s s oo s s 60608 s.00ssassssasssonssn

ITpaxmuuyeckas paboma 2
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§ 4. ®usnyecKue FBJICHUS — OCHOBA pas/iesIeHHs cMeCedl B XUMHUU

ITpaxkmuyeckasa paboma 3
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§ 5. ATOMHO-MOJIEKYJIIDHOEe ydeHHe. XMMHUYECKHe dJIEeMEeHTHI .
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I'naea II. Baxcnelwue npedcmasumenu HeOpZaHUWECKUX
eewyecmé. Konuwecmeennvie OomHouweHus 6 Xumuu . ... .
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IIpaxmuyeckas paboma 4
ITonyuenue, cobupaHue U paclo3HaBaHMe KHCJIOpoAa
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ITpaxmuueckas paboma 5
ITonyuenue, cobupaHme U paclo3HaBaHHE BOAOPOIa

§ 16. KucaoTrs!

S LT GO s 5 o % spaiare osens sl S80S 3 selas

§ 18. KosmuectBo BemiecrBa. MoasipHasa macca

§ 19. MoAPHBIA OOBEM TAB0B « v v v v v v vvennn

§ 20. Pacuérsl 10 XUMHUYECKUM YPABHEHHUAM .. ..vo....

§:21. Boma. OCHOBRHIET .o/« « s o = bl sl s e o snial o oo 8 o buaiind
§ 22. PacTBopsl. MaccoBasi oI PacTBOPEHHOI'O BellecTBa
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I'naea III. Ocro6Hble KNACCHL HEOPZAHUYECKUX COCOUHEHUll ... ...
§ 23. Okcuzpl, UX KIaCCUPUKAINA U XUMUYECKUE CBOMCTBA . v v oo,
§ 24. OcHOBaHUSA, UX KJIAaCCUDUKALUA U XUMHUYECKHE CBOHCTBA .........
§ 25. KucioTel, ux KjacCUPUKAIMA ¥ XUMHUUYECKHE CBOHCTBA ..........
§ 26. Cou, ux KiIacCUDUKALUA ¥ XUMHUUECKHE CBOMCTBA ... .oouuuun..
§ 27. T'eHeTnyecKas CBS3b MEKAY KJIACCAMH HEOPTaHUUYECKUX COENVMHEHUI

IIpakxmuyeckas paboma 7
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§ 30. OCHOBHBIE CBEJEHUSI O CTPOEHUE ATOMA .« « v v v v v v v v eevnnnnnnnss
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o Ta6puensin Oser CepreeBud
Octpoymos Mrops 'eHHaIBEBAY
Cnankxos Cepreit AHATOJIbEBUY

Xumusa
8 kaacc

Vuebuuk a8 001ieo0pasoBaTeIbHBIX OpraHmM3aIuii

Pemaknuad XUMUU
PyKOBOAUTENb IIPOEKTA C. A. Cradxos
Basepyiomuit pepaxnuein E. I'. JTokomko
OrsercrBenubiii 3a Bamyck T. FO. Pponosa
Pemaxtopst T. JO. @ponosa, I'. A. IlTunapésa
XymosKecTBeHHBIM PefaKTop T. B. I'nywkosa
TexHUUECKOe PeJaKTUPOBaHUE M KOMIBIOTEDHA Bépcrra E. B. Angéposoi
XynosxecTBeHHOe OpOpMJIeHHEe M MaKeT O.I'. Heanosoil
Iusaita 06IOKKU A. HU. CasueHkKo
KoppexTopsl M. A. I'puzanrauiéuii, H. A. Cmnupnosa

Hasorosas jprora — OBmiepocCHACKU knaccudukarop npoayknuu OK 005-93—953000.
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AxnuonepHoe obmecTBo «VI3aTebcTBO «IIpocBelieHnE» .
Poccuiickas ®enepanus, 127473, r. MockBa, yia. KpacHomposierapckas, A. 16,
cTp. 3, srax 4, moMelleHHe i 5

IIpennoxesus 1o OQOPMIEHHIO U CONEPIKAHUI0 YIEOHUKOB —
aJIeKTPOHHAA Io4YTa «Topsaueil TUHUU» — fpu@prosv.ru.

Orneuarano B Poccumu.

OrneyaTano B (uiauane «CmotencKuit moaurpadudecKuii KOMOHHAT >
AO «MaparenbeTBO «Bpicmas IIKOJIA».
Poccuiickas Penepamus, 214020, CMoJIeHCK, yi. CMOJIbAHUHOBA, 2§
Ten.: +7 (4812) 31-11-96. Paxc: +7 (4812) 31-31-70
E-mail: spk@smolpk.ru http:/ /www.smolpk.ru

\
f
|




2s’ _.Qmw.o+ 08°0+ | ¥E'

n_._. OI OOOCO GMIA:&#S,UOIN._.UOOM

sraliae

ﬁ OVVUYVIIN R_SI.mv_A_un__._<_._._q_un_ MNINDIhUNUNXOdILILIATULE

-

-/

BUHBHWTB00 0JOHHEY BUHAHNTT0O 0JOHHET BUHOHUIO00 OJOHHET
(soLoeRUERd) HOWOB O LaAdUIEad OHO MM = quow |('( saHaw soLasdoatoed quoW | ‘g ot 100 Lo sorakdoaLoed qUOW | ‘() 83HaW aH so1asdoaLoed
oH a0¥eL Do G2 “du o aduvy 8 ‘sonndoaLoeda 0o 62 wdu Ktfos aduviy 8 ‘sonndosLoedowen 0o G2 ¥du wifos aduwy 8 ‘sowmndoaioed

H&HaHaHa d mHaaaHmHa _._a [ w | lm.-L
o Jum ot sl I T N -

- | -

Hx 1

[oa

[ln]

Haﬁa#

| Mool O M ModiD. S loD Mod oY Dl 1L g L




3asepliéHHaa npeaMeTHas nMHus y4e6HuKoB no xumum ans 8—9 knaccos
o0weob6pa3oBaTesibHbIX OpraHUu3aLuii:

¢ MaGpuensH 0. C., OcTtpoymos U. I., Cnapkoe C. A. Xumusa. 8 knacc
« [abpuensaH O. C., Octpoymos WU. I'., Cnagkos C. A. Xumus. 9 knacc

YyeBGHO-MeToAMYEeCKUi KOMMJIEeKT No xuMmuu gnsa 8 knacca:

+ Pabouuve nporpammbl

o YyeOHuUK

Pabouas TeTpagb

TeTpaab Ana nabopaTopHbIX ONbITOB M NPaKTUYeCKnx paboT
CO0pHMK 3a4a4 U ynpaxHeHnn

MeTtoanyeckoe nocobue

MonHbI acCOPTUMEHT Npoaykumn napatenscrtea «MpoceeuweHne»
Bbl MOXeTe nNpruobpecT B 0dULManbHOM MHTEPHET-MarasnHe
shop.prosv.ru:

* HWU3KNE LIEHDI;

+ onepaTuBHas foCTaBka no Bcen Poccuu;

* 3awmTa OT NOAAENOK;

* NPUBUIErUv NOCTOSHHBIM MOKyNaTensim;

+ pa3HoobpasHble akLmn B TE4EeHne BCero roga.
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