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Jloporue BOCEMHMKJIACCHUKH!

BrI npucrymaeTe K U3y4eHUI0 HOBOTO
npeaMera — XuMuH. BmecTte ¢ 6moJio-
rvueit ¥ (pUBHUKON XUMHUA NPUHALIEIKHUT
K YHCJIY eCTeCTBeHHBIX HAYK — HAaYK,
H3YUYAIONIUX OPUPOLY U IIPOUCKOASANTHAE
B Heill uaMeHeHud. Kak BbI 3HaeTe, 005-
eKTOM H3YUeHHA OHOJIOTHUH HABJISIOTCH
JKUBLIE OPraHM3MEI: PACTEHUHA, KHUBOT-
HBIe M UejioBeK. ®H3MKaA Hccaeayer
Hanbogee oOIMHe 3aKOHLI W ABJCHHUA
npupoabl. B meaTpe BHUMaHMA XUMHU
HaxooATcA BellecTBa. Hekoropnle Hu3
HUX — BOJAa, CTEKJIO, caxap, JKejeso,
IIOBapeHHAasdA COJIb — 3HAKOMBI BaAM C JIeT-
CTBAa, ApyIrue NpeicTOUT U3YUYUTD.

Mamwunsl, Mmebeab, ImouyBa, MHINA M,
HaKOHeIl, Hall CcoOCTBeHHBIH opra-
HM3M — BCE 3TO COCTOUT M3 BellecTs. Mx
ypeao orpoMHo — 6Oojsee 120 MumiImo-
HOB. JIMIIbL He3HAYKUTEIbHAA YacTh 3THX
BEIeCTB JlaHA HAM IIPHUPOA0H B TOTOBOM
BHJle, HAIpPUMEp KHCJIOPOS, Boga, Mpa-
MOp, 30J0TO; APYTHe BellecTBa, TaKHe
Kak cepa, IoBapeHHasd COJib, caxap, BbI-
JeIA0T U3 IIPUPOSHOrO cbhipbia. Ho ca-
Moe OOJIBIIIOEe YHCJIO BEIEeCTB, KOTOPbIX
paHBIIle B IIPHPOJEe He CYIIeCTBOBAJIO,
IIOJIYYeHbI YeJOBEKOM. ITO ILJIACTMACCHI,
KepaMHUKa, JeKapcTBa, KPacUuTeJ U U Ip.

CBolicTBa BeNIeCTB MOKHO IOHATH,
JUIE o00Jiafasd OIIpeAe/IEHHBIMU 3HA-
Huamu. Tax, 4To0bI HAYYUTHCA UUTATD,
Ha0 CHAYAJIA BEIYVYHUTH OYKBBI. XHMHUA
TOM e UMeeT CBOIl cOOCTBEHHBIN A3bIK —
A3BIK (popmMys u ypaBHeHui. Exxeromao
VUEHBIE CHHTE3UPYHOT TBICAYH HOBBIX
BEIIEeCTB, KayKI0MY U3 KOTOPLIX IIPUCBA-
HBAIOT HA3BaHue, IIOATOMY A3BIK XUMUH
PasBHBaeTCsA TAaK JKe CTPeMUTENIbHO, KaK
M caMa HayKa.




MNpenmcnoene

OKpy:KawIlIuil Hac MAP IIOCTOAHHO M3MeHAeTcsa. Kax-
OVIO CEeKYHIY MPOMCXOAUT MHOMKECTBO XUMUYECKHUX peak-
Ui, B pe3yabTaTe KOTOPBIX OJHH BellleCTBAa MPeBpallaiT-
cA B apyrue. Mol coenanu BAOX, I B OpraHu3Me HAaYaluCh
PeakKIluy OKNCIeHKUA OpranndYecKHuX BerlecTs. MbI cuenanrn
BBIJIOX, U B BO3AYX IOIAJ YIVIEKHCJbLIHA ra3, KOTOPLIH B pac-
TeHUAX NOpPeBpaTHUTCA B yrieBoAabl. HexoTopble xmmMuue-
CKHe NpeBpallleHna MO HO HabJIIaThL HellocpeICTBeHHO,
HanpuMep pKaBlieHHe MKeJe3HbIX IIPeIMEeTOB UJIH CBEPThI-
BaHMe KpoBH. B To Xe BpeMsA mogaBaA0IIee DOJIBITNHCTBO
peakInii IpoTeKaeT He3aMeTHO A Hac. Jada Toro uyTodsl
IIO3HATH CYTh IPOUCXOAAIIMX IIPOIECCOB U HAYVYUTHLCA UMHU
VIpPaBIATh, YEJ0BEKY U HYKHA XUMHUA.

ITouemy OensuH ropur, a Bojga — HeT? MoXHO JIH BbI-
PAcCTHUThL CHHUEe PO3bl U KpacHbBIe BacuabKku? Kak nonyuuts
HOBBIE BEIlleCTBa, KOTOPEIX HeT B npupojge? ITouemy uane-
JINA U3 KAIPOHA HeJb3dA IIaJUTh ropAdnm yTiorom? Orue-
ro :xenTeroT TucTba? OTBeThl HA 5TH M MHOTHE APYTHe BOII-
POCHI TAéT XUMUA.

KoneuHno, MOKHO KHUTh M HE 3aJlyMBIBATHCA O TOM, UTO
MBI BHJHM BOKDPYI, He 3aJaBaTh JHIIHHX BOIPOCOB H HE
CTPEMUTHLCA HANTHA HA HUX OTBeThl. MOXXHO ABIIIATL BO3AY-
XOM UM He 3HaTh, YTO B HEM €CTh KMCJIOPOJ, IUTh I'a3UPOBKY
M He JoraJblBaThCs, KAKOM ras M3 HeE€ BhIAeNAeTCHd, Kedb
KOCTEp M He NOHHMMAThL, HOoYeMy ropAT aposa. Ha Ham
B3IUIAJ, OTCYTCTBHE 3JIeMEHTAPHBIX 3HAHWI 10 XUMUH, KaK,
BIpPOYeM, 1 MHOTHX JPYTUX 3HAHWH, OrpaHHYNBAET KPYyro-
30D U cysKaeT Kpyr obuenus. Kaxk ObLyIo HanucaHo HA OOHOM
M3 ITYMEPCKHX TAOJIHMYeK OKOJI0 YeThIPEX THICAY JIeT Hasal,
«3HAIOIIUHA MOMKET MOKasaThk TAOMMUYKY 3HAKIIEeMy, HO He
HesHawniemy». CTpeMHUTeCEh CTATD JIIOBMHY 3HAOITIMHA!

B paspenax «Bompochkl 1 3agadua» 3HAUYKOM «*» OoTMe-
YeHBI 3aJJaHUA HOBLIIIEHHON CIOMHOCTH.

Jia GonpHIMHCTBA U3 BAC HAIll YUeOHUK OKasKeTcd Iep-
BOli KHUrOoHU no xumuu. C Heil Bl IIOoNaAETe B COBEPIIEHHO
HOBBIII MHD HAYKHU U Y3HAETe MHOTO HHTEpecHoro ob oKpy-
JKaIIINX Bac BemjecrBax. Ho momMHuTE, YTO yUeOHUK — 3TO
He Marmyeckad KHHIra, rmae, o nIpejcTaBIeHUuAM JPeBHUX,
CcoJlep Kaliuch OTBETHI HA BCE BOIIPOCHI. 3JeCh NPHUBEIEHEI
JIMIIE 3JIEMEHTAPHLIe XUMHUUYEeCKHe IIOHATHA — cBoeobpas-
HadA xuMudeckas asoOyka. OpHako 6e3 aTHX 3HAHHH Jalb-
Heillllee N3VYEHHUE HAYKH OKaKeTCA HEBO3MOXKHBIM.

Aemoput




[TIABA 1

IlepseornauanvHbLe
xumuyeckue NOHAmuA

m Beu.l,ecma

Bbi, HaBepHOE, 3HAeTe, YTO BeCh MUD, JKUBasd U HEKHU-
Bas Ipupofa, PacTeHUA M KaMHU, KOMIIBIOTEDHI U JOMa,
BO3AYX, 1a U CaM YeJIOBEK — BCE 3TO COCTOUT U3 BEIIECTB.
HasBaHus HEKOTOPBHIX U3 HUX BaM X0pOIo 3HaKoMmbl. Tak,
r'BO3JM, MOJIOTKH, TOIODPHI AeJal0T U3 Kejae3a, npo3pau-
HbIe TAKEeThI JIJid XPAHEHUS ITUIEeBbIX IPOAYKTOB — U3 I10-
JIMSTUJIeHA, CBeUYM — M3 BOCKAa, mapaduHa UM cTeapuHa,
OYTBLIKK — U3 cTeKJa. PoJibra, B KOTOPYIO 3aBOPAYMBAIOT
HIoKOMAaMHbIe KOHMDETHI, clejlaHa U3 aJIOMUHUS, 4 BHYTPU
TepMOMETpPa, KOTOPLIM U3MEPAIOT TeMIlepaTypy Teja, Ha-
XOOUTCA PTYTh. sHene30, MOMUITUIECH, BOCK, AJIIOMUHUM,
HIOKOJA, CTeKJIO, PTYTh, 4 TaKyKe aCIUPUH, aCKOpOUHO-
Basd KMCJIOTA U JPyrue JJeKapecTBa — 9TO BelllecTBa.

B dusuke Bce oKpysKawiue HAC 00BEKTH HA3BIBAIOT
dusnyecKUMU TeJIaMHu, a TO, U3 YEro OHM COCTOAT, — Be-
mrecreamMu. Tesio MOKeT COCTOATEL U3 OJJHOT'O UJIU HECKOJIb-
KHX BeIleCcTB: CTaKaH (TeJi0) COCTOUT U3 CTeKJia (BelecT-
BO), IJIACTHKOBaA OYThLIKA (Ten0) — M3 HOJUITUIIEHTE-
pedranara (BemiecTB0o), CTpaHWUIlA KHUTH (TeJi0) — U3
Oymaru (BelecTBO) B KpacKkH (BeIIecTBOo).

HWsyuenunem BellecTB 1 3aHuMaeTCA HayKa xuMmusa., Kax-
[I0€ BENIECTBO XapaKTepHU3YyeTCA ONpPeNeIEHHBIMHU CBOMCT-
BaMH, T. €. IPU3HAKAMH, 10 KOTOPHIM OHO OTIMYAETCA OT
IPYTUX UM CXOAHO ¢ HUMHU. M3y4YUTh BEIIECTBO — 3HAYUT
Y3HATh €ro CBOMCTBa, ONKUCATh, U3 Y€T'0 U KAaK OHO IOCTPO-
eHo. K ¢pu3uuyeckuM CBOMCTBAM OTHOCAT arperaTHoe Co-
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

cTOAHME, [[BET, 3allaX, TeMIEepaTypy IJaBJeHNUA, TeMIepa-
TYPY KHIIeHUA, [NIOTHOCTD, TEIlJIO- U 3JIEKTPOIIPOBOIHOCTD,
pacTBOpUMOCTE U T. I. Hanpumep, Boga — 310 OeciiBeTHAasd
JKUIKOCTh, KoTopasa samepsaer npum (0 °C, Kunutr upwm
100 °C, eé nitorHocTs 1 r/em? (npu 4 °C), 3T0 BelecTso IJ10-
X0 IPOBOAUT TEILJI0O M He IMPOBOIUT JJIEKTPHYECKHH TOK.
Caxap — TBEpAoOe, XPYIKOe BelllecTBO OeIoro Bera, caam-
KOe Ha BKYC, IPEKPacHO PACTBOPHMOE B BOJie, ero TeMIlepa-
Typa miaBiaesuda pasaa 185 °C, a minorHOoCTs 1,59 1/cm3.
Takue pusnUecKre CBOMCTBA BEIECTB, KAK I[BeT U 3a-
max, OIpeAeNdT HelloCpeACTBeHHLIM HaOIIogeHneM, II0-
BTOMY HX TPYAHO OIMCATL TOYHO. Boiee Toro, Hepemko
LBET BeIllecTBa 3aBHCHT OT ycaoBuii. Tax, Bce BelmlecTsa,
Kasgylquecsa HaM OecIlBeTHLIMH, HAIIpHUMEpP JEH, IPH H3-

Pue. 1. CHeXXUHKH, a TAKMKe KPDYIHBEIe KPUCTAJJIEI HHesA 00pasyroTesd
OpW KPHUCTANINIM3aOUK BoAgAHOro napa. Ha poBHBIX M rmaiKHuX DOBepX-
HOCTAX KPHCTAJLIBI JIbJa YacT0 NPUHHUMAIT OPUYYAJIHBEIE (DODMEI.
BEI, KOHeYHO, BUJe/IH Ha 3aMEPIINHX OKHaX I0N00HEIe JefAHbIe Y30PhI
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Arperumble COCTOAHMA BelecTea

MeJIbYeHHH CTaHOBATCA OenbiMu. Beab cHer — aTo TOT Ke
JéM, HO COCTOAILIHNI M3 OTAeJbHBIX KPHUCTAJINKOB, CHEXKH-
HOK (puc. 1).

Te ¢pusnuecKkue cBOMCTBA BEIIECTB, KOTOPLIE JIETKO H3-

MEepHTH, — TeMIIepaTypPhI ILJIaBJeHHWAd W KHIeHWHdA, IIJI0T-
HOCTBL, TeIllo- H 3JIeKTPOIIPOBOJHOCTL — IIDHBeIeHEI B
COpaBOUYHHMKAX.

1. Yro maseiBaroT BemecTeoM? IIpuBeguTe NpUMepEI BELTECTB.

2. BrimumuTe M3 IepeuHs HA3BAHHUA BEIIECTE: JepeBO, JPEeBecHHa,
JKese30, TBO3[L, Basa, CTEeKJIO, CAXAD, NEN, JLIWUHA, TPOBOJOKA,
Me/lb, HOM, CTalb, PTYTh, TEPMOMETP.

3. Kaxkwue croiicTBa BeIlleCTB OTHOCAT K (PU3HUeCKUM?

4. OnumuTe QU3NYecKHe CBOHCTBA CIeIYVIONIHX BelleCcTB: 4) alioMU-
HUA; 0) HONIUATHIEHA; B) HIOBAPEHHON COJIH; I') YKCYCHOH KHCJIOTEI;
Il) VIVIEKHCJIOTO rasa.

5. XumuuecKoe HA3BAHHWE ACIIUPHHA — ANESTHICANHUIIHIOBAA KUCIO-
Ta. Kakne cBoiCcTBA 3TOTO BellleCTBA BAM U3BECTHEI?

6. Hcnone3ydA cipaBOYHBIE NaHHBIE, CPABHHTE (hPH3WMUECKHe CBOICTBA
IBYX BEeNIecTB — AMIOMHHIA 1 MEIHN.

m Arpercm-lble COCTOsiHHMA BeLLeCTBA

Kasknoe BelmecTBo MOMKET CYIIEeCTBOBATH B TPEX OCHOB-
HBIX ATPETATHBIX COCTOAHUAX — TBEPAOM, KHUIKOM U I'aso-
obpasuom. Ilepexonbl MeXIy HUMU IIPOUCXOAAT IPU U3ME-
HEHUH TeMIIepaTyphl U gasiaeHud. IIpu BeicOKO# TeMmmepa-
Type M HU3KOM JaBJIeHUU BeIllecTBa CYIIECTBYIOT B BHJE
rasos, a IIpU HU3KOH TeMIIepaType — B TBEPALOM COCTOAHHH.
Hamnpumep, Korga cTonOHMK TepMOMETPA ONYCKAaeTCsa HHXKe
HYJIEBOH OTMETKHM, BOAAa IIpeBpailiaercda B Jén. IusIMu co-
BaMM, NPOUCXOAUT MPOIECC KPUCTAJLIM3AIIUHA — IIEPEeXOo]
BEIIeCTBA U3 XKUJIKOT'0 COCTOAHUA B TBEpAOE. PTyTh — XU I-
KUl MeTaJllI IPU KOMHATHOM TeMIlepaType, KpHUCTAJLIH3Y-
erca npu —39 °C. Ilonukasa TeMIIepaTypy ¥ IOBLIIIASA JaB-
JIeHHe, MOJKHO J1000e BelllecTBO II€PeBeCTH B TBEPJAOE CO-
crosgsaue. VMeHHO TaK HOJY4YalT, HAIIPUMED, TBEPALIi
VIVIEKMCJBIN rad3, H3BEeCTHBIN IO Ha3BaHUEM «CYXOU JIEM».
Ilonmagasa B BOAY, KYCOUKH «CYXOT0 JbJa» TAOT OYKBAJIBLHO
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

Ha rnaszax. IIpmumHa sToro mpocra — Aaske X0J0JHAA BOAA
OKasbIBaeTCcdA HeoObIUYallHO TEMIOH AJIA «CYX0oro JbJga» (ero
Temuneparypa He npessblraer —79 °C), m oH BO3rousercd,
T. €. IEPeXO0JUT M3 TBEPAOr0 COCTOAHNA B razoo0pasHoe.

Korna rosopAT o0 BelllecTBax B rasoo0pasHOM COCTOS-
HHH, HHOTJA IIOMHUMO TePMHHA «Tasd» HUCIIOJb3VIOT M CJI0BO
«tmap». [Tapom HassIBAIOT a3, 00pa30BaBIINIICA IPU MCIIA-
PeHHHU TBEPAOro MJIH KHUAKOIO BemmecTBa. Tak, B BO3LyXe
BCerfa IPHUCYTCTBYET OeCcIlIBeTHBINA 1 He3aMeTHBIH JJid Ija-
3a BOJAAHONM 1map, OH 00YCJOBIMBAET BIAMHOCTL BO3AyXA.
ITap, BeIgeAAOIMUNACA IPH KUIEeHUHW BOALI B YaHHUKE, CO-
CTOUT HE TOJbKO U3 ra3oo0pasHOi BOJbI, HO U U3 KPOIIey-
HBIX €€ Karejiek, 00pasyonuxes IIpu KoHAeHcanuu. AHa-
JIOTMYHO BO3HHUKAET TYMAH.

1. IIpuBemuTe mpUMephl BEeIleCTB, KOTOPhIE IPH KOMHATHOH TeMIlepa-
TYpe HAXO0JATCA B CAeJYIOLleM arperaTHOM COCTOAHHH!

a) TBEpPIOM; 0) SKHIKOM; B) razaooBbpasHoOM.
2. Kaxoe BemecTBO IPUCYTCTBYET HA 3eMJle BO BCeX TPEX ATPeTaTHBIX
COCTOAHNAX?

2. CpapHuTe CBOMCTBA BOJEI B TBEPAOM M JKUJKOM COCTOAHHAX. Kakue
CBOMCTBA MEHAIOTCA IPH Iepexofie OT 0JHOT0 ATPeraTHOr'0 COCTOMA-
HHUA K JpyroMmy?

4. Karwue BenrecTBa KpoMe BOJBI MOI'YT HZMEHATHL CBOU arperaTHLIe Co-
croaauAa? [IpuBeauTe OpHUMEpBl U3 OKPYIKAIOIET0 MHUpPa WUJIHA U3
MIKOJBHOH TabopaTopHH.

*5. MoHO 11 PACTEOP HOBAPEHHOMN COJH B BOJE CUMTATE ArDEraTHBIM
COCTOAHUEM COTU?

m PaSQTa B XMMMYECKOW nabopatopum

Hna paboThl ¢ BelleCTBAMH XUMHUKH HCIOJb3YIOT CIie-
nuanbHyio mocyny. Ilpocreliiiine onbITHI ITPOBOAAT B RPO-
Ouprax — CTEeKJAHHBIX TPYOKax, 3alJiaBJeHHbBIX C OJHOI'0O
KoHIla. Eciim HeoOXoauMoO HarpeBaHHe, OPOOHPKY IIOMeE-
IIAI0T B CIIEIIMAJILHBIN IepKaTeIb.

B nmo6o0ii xuMuueckoi 1abopaTopuH ecTh XUMUUecKUe
CMaKaMbl, a TaKKe K0Ja0bl — COCYJIbI ¢ ITUPOKUM OCHOBA-
HHEM U Y3KHUM ropasinkoM (puc. 2). Ko0sl 6bIBAIOT KOHU-
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Pa6oTa B xummueckoi nabopatopum

a)

Pue. 2. XuMmuueckad NOCYJa U3 CTeKJIA: XUMHUECKHUI cTakaH (a),
Kon0OBl — KoHWUYecKAad (6), IJIOCKOAOHHAA (8), KPYIJIogoHHAA (2)

yecKHe, IJIOCKOAOHHBIE U KPYINIOAoHHBIe. YT00BI IpOOHp-
KU M KOJIOBI MOXHO OBLIIO HAarpeBaTh HA OTKPBITOM ILIaMe-
HHU, UX JIeJalT U3 OrHEeYIIOPHOT0 TOHKOro crexkija. Taxkue
TOHKOCTEHHbIE COCYIbl pa3buTh ropaszo jerde, 4em TOJI-
CTOCTEHHBIE, KOTOPBhIMH BbI IIPUBLIKJIH I0JE30BATHCA B ObI-
Ty, IIO3TOMY U 00palllaThCsa ¢ HUMHU CJIeAVET aKKypaTHee.
MHorue XmMHUYEeCKHe ONBITHI IPOBOASAT IPH HarpeBa-
vHun. Haubosee sdyeKTHBHO HArpeBaHMe HA 2a3080i 20-
peake. B npocreiinieii u3 ropejsiok — zopeanke Bynizena
(puc. 3, a) — IPUPOAHBLIN a3 CMEIINBASTCA B CIEIHAIbL-
HOI KaMepe — cMecuTese I ¢ BO3AYXOM, KOJTUYECTBO KOTO-
poro perynupyercsa 3acJaoHkoi 2. I'a3, cMemaHHBIA ¢ BO3-
IYXOM, CTOpaeT HeCBeTAIUMCA rojiyboBaThIM ILIaMEHEM,
TeMIepaTypa KOTOpPOTO B BepXHeidl YacTHu JOCTUTAEeT
1550 °C. IIpumepHO TaKyIO Ke TeMIepaTypy HaéT u zope.-

Pue. 3. T'agoBble ropeku:

a — Bynsena (I — cmecurens,
2 — gacnoHka, 3 — TpybKa
LIS IOfavY raza);

6 — Ternio (I — cMecuTeNb,

2 — BuHT, 3 — TpYyOKA

Ia mofaaun rasa, 4 — KoJabIlo)




Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

1550°C ka Terxnw (puc. 3, 6). OHa,

\ B OTIHYHE OT OYH3€HOBCKOM

ropejiku, cHabykeHa CIEIU-

albHBIM BUHTOM 2, peryiu-

PVIOIIUM IIOZAa4y rasa, u ro-

PHU30HTAILHEIM KOJIBIIOM 4

IS peryJIMpOBaHUA IIPUTO-

Ka BO3yXa, YTO II03BOJIAET

I I peryJaupoBaTh IaMsd.

a) B mkonabpHBIX nabopaTo-

Puc. 4. CTpceHue IIIaMeHH: pusax HaumboJIee PAaCIPOCT-

@ — razoBOi ropesnKu; paHeHBI CIHPTOBBIE IOpeJI-

0 — CIUPTOBKM KM, WIH cnupmosku (cM.

puc. 121). B Hux ropur aTu-

JIOBBIH cuupT. IlnamMsa conupToBO# ropelkxku 0ojiee XOJIOJ-

HOe, YeM I'a30Boii, — TeMIlepaTypa caMoi ropaydeil 30HbI He
npessiniaeT 1200 °C.

Ecnu BBl BHUMATE/IEHO IOCMOTPUTE HA ILJIAMHA, TO 3aMe-
THTE B HEM HECKOJBLKO 30H, PasJHYAIOIIHUXCA II0 OKpacKe
(puc. 4). Bo BEyTpeHHe#l yacTH miaaMeHu I BO3AYX JIHIIb
CMEIIIMBAETCA C Ta3oM WM IapaMHi CIIMpPTa, TaM eIlé HeT
roperud. Cpeqaasa, cBeTAINAACA YACTh ILIAMEHH 2 — 3TO
30HAa HEMOJHOro cropanusda Tomausa. TeMieparypa miaame-
HH B He# He npeBbimaetr 500 °C. Haubonee ropadeii ABIA-
ercsd BHEIIHsdA YacTh ILJIaMeHM J, OHa IIoYTH OecrBeTHA.
W meHHO 371eCh IPOMCXOOUT IIOJHOE CTOPaH¥e TOILIMBA 0
YIMIEKHCJIOTO rasa 1 BoAbl. B 2Ty 30HY M HYKHO IIOMEIATh
HarpesaeMmblii npeamer. IlpaBna, maske 3gech ero HUKOIIA
He yIacTcA HarpeTs JI0 TeMIIepaTyphl caMoro miamMesnu. Ha-
IpuMep, TeMIepaTypa HarpeBaeMoil Ha Ia3oBOii ropeike
npobUpKH ¢ BelrlecTBoM He npesnimaeTr 600 °C, naxke eciu
OHAa HAXOJHUTCA B CAMOI ropadeil 30He IIJIaMeHH.

YeMm KpymnHee IpeaMeT, BHECEHHBIN B MIJIaMs, TEM HUMKE
TeMIIepaTypa, 10 KOTOPOM ero yaaéTcsa HarpeThb. JTO 00bsc-
HAETCsS TEM, YTO IIPY HATrpPeBAHUM IIOBEPXHOCTH IpeaMeTa
HaYMHAET U3JIydaTh TEILJIO, PACCEHBAasA ero B OKpY Kallei
cpege. Hampumep, B IIaMeHH TrasoBOH TOpPeNIKH MOYKHO
HOAILIABUTH KOHYHMK TOHKOW MeTHOH IIPOBOJIOKH (TeMuepa-
Typa maasienus meau 1083 °C), Ho ero Teria HeIOCTATOY-
HO JJISA PACILIABJIEHUA MeIHOM IIIACTHHKHM.
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Pa6ora B xummuueckoi naboparopum

T'oproune sxkuaKocTH (CIUpT, aleToH, OEH3UH) HElIb3d
HarpeBaTh Ha OTKPBITOM IiaMmeHu. J[JIsg 3TOT0 UCIIONB3YIOT
ajlexmpuyecikue NAUMKU ¢ 3aKPBITOR CIIUPAJIBIO.

C apyrum nabopaTopHBIM 000pyAOBaHMEM BhI II03HAKO-
MUTECH [IPY BEINOJHEHUN [IPaKTHYEeCKOH padoTs! 1.

JlaGoparopHbii onbir 1. W% EY L VT R TS - F-LT TS

O3HakombTeck € BbiAOHHBIMM BaM BelwecTeamu. Onpepenure, B KGKOM ar-
peraTHom COCTOAHMM OHWM Haxogatca. OnuwwWTe WX UBeT, 3ANAx, OTMeTb-
Te HanuuMe MnM orcytcreue bnecka. B wkoneHo# naGopartopuM Het Bo3-
MOXHOCTH OMNPeAenuTs Tenno- WM 3NeKTPONpPOBOAHOCTh BEL|eCTB, MO3TO-
My 30KknioveHMe ob 3TMX CBOWCTBOX CHENAaMTe HA OCHOBOHMM CBOEro
XM3HEHHOTO ONBITA MNM cnpocute ob 3TOM YyuuTens. 3HaQYeHMs NNoOTHOC-
TW, TeMnepaTyp NNQBNEHMA W KWMEHMs BELLeCTE HaWMAWMTE B CNPABOMHMKE.
MNpoeepeTe, pacTeopuMsl MM BBIAAHHLIE BOM BelecTea B soge. [na 3toro no-
MeCTMTe HeCKONbKO KPMCTANNMKOR MM HeBonbiio# Kycodek (pasmepom ¢ non-
ropoLMHbl) TBEPAOro BeLecTea B NpoBUpPKY, NpHNeHTe HEMHOro BOABI M nepe-
mewaite. [ns MccnegoBaHMA PACTEOPMMOCTH XMAKOrO BELECTEQ [OCTATOYHO
o6séma npumepro 1 mn (1 mn = 1 cm®), ato cooteercteyeT crnoio XuaKOCTH
B npofu1pKe TONLUMHOK ¢ nanew.

Mo peaynsTaram HabniogeHui 3anonkuTe Tabnuuy 1.

CBOWCTBAO BELLECTE Tabnuua 1
DusnUecKre CROUCTBA

Beme- | Arpe- Pac- | | Temme- | Temme-
CTBO | raTHOe TBODH- aTypa | parypa
Heer Sanax| Bueck P HOCTb, PATYDE | PATYD

cocTos- MOCTh g |I7apje-| KUIle-

T/cm E -

HHe B BOOE uud, °C | m5ua, °C

1. Kaxyo nocyly HCIIONBL3YIOT B XHMUYecKHX jgabopatopuax? Ilpuse-
JLUTe HECKOJIBKO IIPHMEDOB,
2. Yem xuMHUECKHH cTaKaH OTJIHYAETCA OT CTAKaHA M3 IMIKOJLHONK
CTONOBOHT
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

3. Kakwme HarpeBaTelBHEIE ITPUOOPEI HC-
HONL3YIOT B XHUMHYECKHX Jaboparo-
puax?

ITouemMy TeMmOepaTypa HarpeBaeMoro
npegMeTa BcerJa MeHbIle TeMIepaTy-
__ pBI DIaMeHH?
5.

Ecnu BO BHYTPEHHIOIO YACThH ILIAMEeHH
napagUHOBOI CBeYHM BHECTH OJUH KO-
HeIl CTeKJAHHOH TpyOKH (puc. 3), To
U3 JPYyroro eé KoHIA OVAYT BEIXOJHUTh

o

Puc. 5. Topenue napos napel napaduHa, KOTOPBIe MOMKHO 0]~
napaduHa, OTBeIEHHBIX smeub, Kak o0bAcHHUTHE Habawogaemoe
U3 BHYTPEHHEH 30HEI ABNeHue?

IL1aMeHH CBedH

B CBOSOQ4HOE BPEMA

Jloma uayuurTe cTpoeHHe NIaMeHH cBeuyn. HapucyiiTe miama Kpa-
CHaMH MM IBETHBIMH Kapanjgamamu, TéMHad 30HA BOKPYT QUTH-
A ABIAeTCHA HU3KOTEMIEPATYPHOH, TAM IPOHCXOLUT HCIApPEHIe
napaduHa. Ecnu BeI 3agyeTe cBeuy, To DIOUYBCTBYeTe 3aMlax ero ma-
POB. 3aTeM PACIIOJOMKEeHA APKO-KENTAad YACThb IJIAMEHH — 3TO 30HA
YACTHYHOTO CTOpaHuA napadmuHa ¢ 00pa3oBaHUEM YIJIEKHCJIOro ra-
3a ¥ MeJpYAHMINWX YACTHI[ CAKH, KOTOPHIE, pacKansafach modena,
NPHIAIT eMy OKpacKy. TeMunepaTypa B 9TOH 30He COCTABJIAET IPU-
mepro 1000 °C. Crapy:xm ninamMeHH saMeTHa ronybasa xaiima —
afech NPOMCXONUT MOMHOE CropaHMe Napor napaduHa. ITa UaCTh
niaMeHH HauboJsee ropAadad. Yrobel yOeguThcA B 3TOM Ha ONLBITE,
BHECHUTE B CPEJHIOK YACTh IIJIaMEHH CBEeYH JIYUYUHKY, JepKa eé ro-
PH30OHTAJIBHO. SAIUINNTE, B KAKMX MecTax JIYIMHKA HAYHET o0yr-
nuBaTeked OblcTpee. HapucyiiTe IYyYHHKY ITOCTE OIIBITA.

I/I HOMBMAOYQNbHbIE BELLECTBA

M CMECH BELLEeCTB

BonemuHCTBEO 00BEKTOB, KOTOPLIE HAC OKPYKAIOT, CO-
CTOAT HE U3 OJHOIO BelllecTBa, a IPeACcTaBIAT co00il cMe-
CH HeCKOJIbKHX BellecTB. Tak, paccMaTpuBas TIPaHHUT
(puc. 6, a), JTerko 3aMeTHUTh B HEM TPU COCTABHBIE YACTH —
PO30BHIe 3EPHA TTOJIEBOTO IITIATA, TPO3PAUYHbIE KPUCTAJIIU-
KM KBapla UM TEéMHBIe OJIeCTAIHEe YeINYHAKH CIKAbl. JTO
npumMep Heo0HOPodHoIl cmecu. MpamMop, B IPOTHUBOIIONOMK-
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MHaMBKMayansHele BeLLeCTBA M CMECK BeLLecTs

Pue. 6. CMecu oy MEKPOCKOIIOM: @ — I'PAaHHT; 6 — MOJIOKO

HOCTh 'DAaHHUTY, OGHOPOJIEH — 3TO uKcToe BeulecTso. Kaaa-
JIOCH ObI, JIOTHYHO IIPEAIION0MKNATE: BCE, UTO Ka)KeTcA HaM
OTHOPOJHBIM, T. €. COCTOAIIUM U3 ONUHAKOBBIX HacTeit, —
uyucThie BemjecTBa. OMHAKO 9T0 He TaK. BeIBaroT U 00HOpoO-
Hble cMecu — PacTBOPEL. B HHX uyacTullbl, oOpasyiolgue
CMecCh, HACTOJALKO MAaJIbl, UTO HEPa3JHUYHUMbLI HEBOODYKEH-
HBLIM IJIA30M.

PacrBopuM B crakaHe BOJBI OJHY-JBe YaWHBIE JOMKKU
caxapHoro necka. IlpurorosjieHHBIN pacTBOpP IIpeACTABIIA-
eT coboit 6eCIBETHYIO IIPO3PAUYHYIO YKUJIKOCTh, U HAJIUUUE
B HEM caxapa MOMKHO AOKAa3aTh JUIb 3KCIePUMEHTAIb-
HBIM NOyTEéM. (3aMOMHHTE, 9YTO B XHMHYECKOH Jiaboparo-
pun npoGoBaTh BellleCTBA HAa BKyc Heabsa!) Yaii, xkode,
KOKAa-KoJla ¥ ApyrHue HAOWUTKU IPeICTABIAIT coboil BOJI-
HbIe PACTBOPHI MHOTHX coeauHeHni. MOJIOKO ToKe KazKkeT-
Ccd OOHOPOIHOM KUAKOCTBIO, HO IO MHKPOCKOIOOM B HEM
BHUIHBI MeJIKHE KaleJlbKH JKUpa U 0eJIKOB, KOTOPBIE I1JIaBa-
IOT B BOJIe C PACTBOPEHHBIMH B Hell MUHEPAJIbHBIMHU COJIAMHI
(puc. 6, 0).

Kax MOXHO OTJIMYHTHL UYHCTOE BEIIeCTBO OT CcMecHu?
Ilpesx e Bcero HaJO HMETh B BUAY, YTO YHCTOE BEIIECTBO
BCerya OflHOPOIHO, TAK UTO faKe IPU CUJILHOM YBEJITMUEeHU U
COCTABJISAIOIINE €r'0 KPUCTAJUIMKU WM KPYIUHKU BBITVIS-
naT onuHakoBo. Ilpasaa, TakuM o0pasoM HEBO3MOMKHO OT-
JUYUTH YUCTOE BEIeCTBO OT OAHOpOAHOIN cMecu. B sTom
cjayuae Ha IOMOIULbL NPpUXoaUT pusuka. [leno B ToM, 4TO yuc-
mule seuiecmaea, 8 omauiue om OoabULUHCcMEA cMmecell,
naasamcsa u Kunsam npu onpedenéHuoil memnepamype.

13




Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

Teépmoe BelecTBO MOXKHO OTJIMYUTEL OT cMecH, HabJJImogad
ero miaasiaerue. I1oJ0KHUM B cTaKaH HEMHOI'O CHEra M OIlyc-
TUM B Hero tepmomerp. Iloka Bech cHer He pacILIaBHTCH,
CcTOJIOMK TepMoMeTpa OyJeT CTOAThL HAa OTMETKEe «HOJIb» —
5TO M eCTh TeMIIepaTypa IaBiaeHus Beirectea. CHer — uuc-
TOe BelecTBO (BOAAa), IO3TOMY OH ILIABUTCH IIPHA IIOCTOSH-
HOU Temmeparype. Ilapadun, roBsaXuil 3KUP U HEKOTOPLIE
OPyrHe TBEpAble CMeCH KAaXKYyTCA ONHOPONHBIMH, HO HX
NIaBJIeHUE MPOUMCXOJUT B MHTEPBAJIE TeMIIepaTyp — OHU
HAYMHAIOT ILUIABUTLCA IIPH OOHOHM TeMIeparype, a MOJIHO-
CTBIO JKUIKNMHU CTAHOBATCA IIPU APYroi, 6oee BHICOKOI.

VauaTh, yHcTad JU KUIKOCTh, MOYKHO, HaO/ogas 3a
TeMIIepaTypoi eé KUIleHUA. ByJeM HarpeBaThb B K0JI0e YHC-
Tyio (DUCTHIAHPOBaHHY0) Boay (puc. 7). Koxba sakpeiTa
PE3MHOBOI MPOOKOI ¢ ABYMS OTBEPCTHAMM: B OJHO U3 HUX
BCTaBJIEH TEPMOMETD, a B Ipyroe — KOPOTKAadA CTeKJIAHHAA
TpyOKa, Yyepes KOTOPYI M3 KOJOBI MOMKET BBIXOJHUTE IIap.
Bes Takoro Beixoia 13 cUCTeMbl 0DOMTHUCH HeJIb3sd, MHAUE
obOpasyonuiica Ipyu HAarpeBaHUK BOJAHOH IIap CBOUM AAaB-
JeHueM BbIObeT IIPOOKY
uIn pazopBet xonody. Ilpu
HarpeBaHHM BOJBI TeMIIE-
paTypa cHavajga MeAJeHHO
noselnaerca. Korma Boaa
3aKUIUAT, CTOJOUK TEpMO-
MeTpa OCTAHOBHTCS HAa OII-
penenéHHOi OTMeTKe (IIpH-
mepuo 100 °C) u Oyner
0OCTaBaTLCA B 9TOM II0JIOKE-
HUHM, KaK OBl CHJBLHO MEI
HU Harpesagu Boxy. Ta-
KYIO TeMIIepaTypy HasbIBa-
0T TeMIEPaATypol KHIIe-
HHUA BelecTBa.

Mo:xkHO IIpOoBecTH aHa-
JIOTUYHLINA ONBIT C HE(PTHIO,
3aMEHHUB CIIMPTOBKY 2JIEKT-
pPHUYeCKOH IIIATKON ¢ 3a-

Pue. 7. Onpeflesilenne TeMIepaTy- KPBITO#W CIUMPabio — Belb
PEL KHITeHWU A KUIKOCTH He(dTH roproua. TEMHepaTy-
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Paspenenue cmecei

pa Oyner ILIaBHO IOBBIIIATHCA, Hame Korga HedTh Ku-
ouT. B otoinume ot BoAbl, HePTh — CMECh MHOTHUX BEIIIECTB
M II09TOMY He HMeeT IIOCTOAHHON TeMIOepaTypbl KHIIe-

HHA.

1. Wz npusBenéHHOro COMCKA BBEIMUIITNTE OTAEILHO YHCTHIE BelllecTsa,
OJHOPOJHEIE CMECH H HeOZHOPOAHLIE CMEeCH: TOBAPEHHA COMNb, PAC-
TBOP MOBAPEHHOI COJMH B BOJie, KPOBL, BOJA, PACTBOD MeJHOT'O KVITO-
poca, cona, 3y0HadA nacra, Kpaxmal, 30JI0TO, 30JIa, [[eMEHT.

2. TToab3yAch MHQOPMAIITHOHHBEIMYA HCTOYHUKAMH, YCTAHOBUTE, M3 Ka-
KHX BEIIeCTB COCTOAT CJAeVIOIIHEe CMeCH: BO3AYX, MHHepaJLHAA

Boma, s HIKOe MBLIO.

*3. Ilpenmoso:KuTe, KAKHUME (GhU3NUECKHMI CBOHCTBAMU CMeCh JBYX
BeIeCTB MOMKeT OTJIMUATECH OT CBOMCTE UHCTLIX BellecTs.

m Paap.eneuue cmecen

BeirecTBa, BXOASAIIHE B COCTAB CMe-
CcH, COXPAHAKT B HEll CBOU UHAUBUIY-
alpHBIe cBOMcTBa. Ha 3TOM 0CHOBAHBI
sabopaTopHbIe U MIPOMBIIILJIEHHBIE CIIO-
co0BI OYHCTKH BeIleCTB, T. €. pasjeie-
HHE cMecell Ha YMCThIe BEeIecTBa.

OrcraHBaHHe IPUMEHAIOT AJIA Pas-
JeleHusa HEOTHOPOIHOH CMeCH IBYX
HepacTBOPUMBIX BellecTB, 00Jamao-
NIAX Pas3IMuyHOA TJIOTHOCTBIO. CMech
IIOMEINAIOT B BOAY M BCTPAXHUBAIOT.
YacTunsl BemecTBa ¢ 0OJbIIEH IJIOT-
HOCTBIO, T. €. 00Jiee TAMKEJBIe, IIOCTE-
HEeHHO 0CeJaloT Ha JHO, B TO BpeM:dA KaK
Ipyroe BelllecTBO coOHpaeTcsa Ha I10-
BEPXHOCTH WJHK OKAa3bIBAaETCA PaBHO-
MEPHO pacIpenejIEHHBIM B TOJIIIE BO-
ool (puc. 8). C oceBIIero Ha JHO ocajKa
aKKypaTHO, 10 CTeKJAHHOWU IaJiouKe
CANBAIOT KUIKOCTb. ITOT crmocobd uc-
HOJIB3YIOT AJI OYUCTKU PEYHOro ecKa

¥Yroxk BCIILIBAET

g
o
3
f=]
g
b
E -
1 _!

Pue. 8. Pazneneaue
CMEeCH PeYHOTO
necKa M yriia
OTCTAMBAHUEM
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

OT IIPUMECH IVIMHBI, JJIA OTAEJeHUA TAMKEI0r0 KPUCTAJLIH-
YeCKOro 0cajaKa 0T pacTBOpa.

CMech OBYX TBEPABIX BEIECTB, CHJILHO PA3IHYAIOINX-
cA II0 IIJIOTHOCTH, YA00HO pa3ieldaTh, IPOIyCcKada depes Heé
IOTOK BOALI. PaHbIlle TAK BRIAENAIN KPYIUHKHN 30J0Ta 13
H3MeJbLYEHHON 30JI0TOHOCHON IOpPOoabl. 30JIOTOHOCHBIN I1e-
COK IIOMEeNIAJIM HA HAKJOHHBIN »Ken00, M0 KOTOPOMY IIyC-
Kanu cTpyr BoAbl. IIOTOK BOABI NOAXBATBIBAN M YHOCHJI
OYCTYIO IIOPOAY, a TAMKENble KPYIIUHKU 30JI0TA OCEeIAIA HAa
IOHe xeaoba.

OTcTamBaHMEeM pasfellsloT TaKyKe CMeCH JBYX HecMe-
IIHUBAOIIUXCA KUIKOCTEH, HATIPUMED BOALI M OeH3MHA.
Ben3uH HepacTBOPHUM B BOoJe M 00pasyeTr CJIOH Ha €€ IIo-
BepxHOCTH. [[Jig OT/lesIeHUSA BOJABI CMeCh IIEPeHOCAT B deiu-
meJbHY0 80POHKY — IMUIUHIPUUECKYIO TPYOKY ¢ KpaHOM
Ha KoHIe (puc. 9). Hoxxnapmiuces NoABJIeHUA YETKOM rpa-

HUILI MEKAY CIOAMHU, KPaH OTKPLIBAIOT U AeP:KaT OTKPLI-
TBIM L0 TeX IIOpP, IIOKa He BeITe4YeT BeA Boga. Tenepnb B Jesiu-
TeJIbHOM BOPOHKE OCTAJICA YUCTHIA OeH31H.

Pue. 9. PasnesieHue cMecH IBYX
HEeCMEeNIHBAKIIAXCH HUIKOCTeH
B JleIUTEeNILHOH BODOHKE Pue. 10. DunvrpoBanue
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Paspnenenue cmecen

dunbTpoBaHUE IO3BOJIAET OYUCTUTD KUAKOCTb OT HE-
pPaAcTBOPUMBIX B Hell BEIIECTB U 3aKJIIOUAeTCA B HPOIyCcKa-
HHUU cMecH depe3 mnopuctyo (buiabrpoBanbHy0) Oymary.
JHugkocTs mpocauyuBaeTca yepe3d Oymary, a 4aCTU4YKHU He-
pacTBOPUMBIX IpuMecell 3ajiep:KuBaTcA Ha Heil. B nabo-
paToOpUu AJA (PUIBTPOBAHUA UCIIONB3YIOT CTEKIAHHYIO BO-
DOHKY, B KOTOPYIO BCTaBJIeH (DUJIBTD — CJIOKEHHbII BUET-
BEpo Kpyr (QuibTpoBasibHON Oymaru. @uiabTpoBasibHAS
Oymara, B OTJIMUMe OT O0BIUHOM, HE COAePKUT KIeAIIUX Be-
HIeCTB, IIO3TOMY JIEI'KO BIIMTBIBAET M NPOMYCKaeT >KUI-
KocTh. PazMep mop B Heil TAKOB, UTO MO3BOJAET OTAEIATD
OT pacTBopa 4acTUIskl pasmepoM bosbimne 0,01 mm.

CMmech HAJMUBAIOT B BOPOHKY € (PUJILTPOM IO CTEKJISTH-
"oyt manoukre (puc. 10). [nsa ycrkopeHUus (PUILTPOBAHUA
CTaxKaH, B KOTOPOM cODMpaeTcss pacTBOP, MPOIIEAITHI Ue-
pe3 GuabTp (ero Ha3BIBAIOT PuUIbMPAMOM), CTABAT TAK,
4yTODOBI KUAKOCTh HEe Kalaja, a PaBHOMEDHO CTeKaja II0
CTEeHKe cocya.

DunprpoBaHHEM JErKO OYHUCTUTH BOAY HJIH PAacCTBOP OT
NOMABMINX TYJa INBIIUNHOK U JAPYTUX 3arpA3HeHUN, a Tak-
e OTAeJIUTh 0CAJ0K OT pacTBOpa.

B npowmbiniiieHHOCTH B KadecTBe (PUJIBTPOB YacTO HC-
noyb3yioT TKanu. Hanpumep, Ha MacyioDOMHBIX 3aBOgax
U3MeJbYEHHBIE CEeMEeHa II0JICOJTHEYHUKA o00opadyuBaioT
MJIOTHOM CYKOHHON TKAHBIO U CKUMAKT MEXJIY CTaJIbHbI-
MU maurTamu. PacturenbHOe MACa0 IIPOXOJUT Yepes3 TKaHb,
a BHYTPH OCTaéTCA TBEPJAaA Macca — JXMBIX.

UG T S PazgeneHue cMecH

MNpuroToBeTE CMECE XENE3a M Cepbl MK YINsA M PEYHOTO NecKd, TWATenbHO cMe-
WOB BbIAAHHBIE BAM BELIECTEA CTEKNAHHOW NANOYKOW Ha nucte Gymard. Onwu-
wwTe UBeT cMec. AKKypPaTHO BhIChINbTE CMeck B Npobupky c Bopoi u nepeme-
waite. Kakoe eewecteo ToHet, a kakoe ecnnbieaet? Yepes Heckonsko MuHYT
cneiiTe XMAKOCTb € NNABAIOLIMM HO 88 NOBEPXHOCTU BELECTEOM B YMCTYIO NpPO-
6upky. Otdunetpyiite oba eewectea M caaite ux yuuteno. Kakue cnoco-
6bl pazpeneHus cMecel Bkl MCNoONbk3oBanM? Ha KakMx CBOWCTBOX BELLECTB OHM
OCHOBQHBI?

Beinapusanue UCIIONB3YIOT IJI BhIEIeHUA TBEPAbIX Be-
HIeCTB U3 PACTBOPOB. JTY OmNepamui0 IIPOBOAAT, Harpepas
pacteop B (dapdoporoit uyamike (puc. 11). Bo uszbexxanue

17




Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

MHTEHCHUBHOIO KHIIEHWSA M pas-
OpBLISIrMBAHHMA KHIKOCTH pac-
TBOP HOCTOAHHO II€PEMeIINBAIOT
CTeKJAHHON mnamnoukoii. Korzma
BCA BOJA HCIAPUTCHA, Ha [JHE
haphopoBoii YAIIKKM OCTaAETCA
YHCTOE BeIleCTBO B BIJIe MEITKIX
KpucTaaiaos. HYrTo0bl NOJYUUTH
KPYIIHbIe KPUCTAJLIbI, BOAY BbI-
IapUBAIOT JUAIIL YACTHYHO, a 3a-
Pae, 11 Bemspusasue TeM PACTBOP OCTABJIAIOT OTKPLI-
pacTBopa TBIM B TEeUEHUE NJIUTEJIHLHOTO

BpemMeHu. Boga MemieHHO HCIIa-

pseTcsa, U PacTBOPEHHOE Bellle-
CTBO BBIZIENIAETCA B BUe KPYIIHLIX KpucTawros. Takoii coo-
€00 HA3BIBAKOT KpucmaJiuzayueil.

Coueranue (pUALTPOBAHUS ¢ BLITIAPHUBAHUEM UJAM KPUC-
TaNIN3anel I03BOJIAET Pa3/leIUTh CMeCh JIBYX BeEIeCTB,
OJIHO M3 KOTOPBIX PaCTBOPUMO B BOJe, a ApPyroe — HeT.
CyurectByroT 1 DoJiee CJI0KHBIE CIIOCODBI pasieeHUA CMe-
ceii. C HEKOTOPBIMH U3 HUX BbI IIO3HAKOMHUTECH IIO3JHEE.

1. Kaxwue cnocobrl pazfeneHua cMecell Bel 3HaeTe? UTo JIeXHUT B OCHO-
Be Kaxjaoro cuocoba?

2. Kak npasunbHO nposecTH GuiabTpoBaHue?

2. IlpepnoxwuTe cnocoOBI paglesleHUA CIeIVIOINNX CMecel: a) pedHOro
mecka M NPoOKOBEIX ONMHWJOK; 0) PACTHUTENBLHOrO MACHA W BOJLI;
B) MeJHOr0 KYyIOpoca U cephbl; I') KpaxMasa U caxapa; J) peuHoro
IlecKa U caxapa; e) KepocuHa U BOJEL.

4. Tlouemy He yHAETCA BBIIEIUTH KUP W3 MOJOKA (phUIBTPOBAHHEM?
Kax saTo Mo HO cienarb?

5. Kaxr MoxHO OGblcTpo U 2((heKTHBHO pasielHTh CMech Cephbl H Ke-
neanbrx onunok? Kakoe ¢puanueckoe cBOHCTBO OGHOTO U3 3TUX Be-
HIECTE NO3BOJAET UCIONBL30BATE TAKOH cniocod pasgeneHusa cMecu?

6. UYépHblil MIOpOX COCTOUT U3 YIViA, CePhl U KAJMUNHON celuTpl (Be-
IIeCTBO, XOpPOLIO pacTBopuMoe B Boje). Kak nokazarb, 4To 3TO
cMech?

7. Ha pucynre 9 mennrensHasd BOPOHKA 3aKpPhITA NpoOKoil. Bymer u
BBUIMBATHLCH JKUAKOCTh, ecJiu OTKpEITE Kpau? [Touemy?

8. Banomaure Tabauny 2.
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Dusmueckme U XMMUIECKME ABNeHUA

Cnocobel pazpgeneHus cmecen Tabnuua 2
Cmechs ITpumep cmecn Croco0bl pasenenuda
OpxuoponHasa
Heonnopoguaa

m ¢H3H‘-IBCKVIB M XMMHUYECKHEe ssBNeHUs

Mup 66171 6bI CKYYHBIM M 0JHOO0Opa3HbIM, €CJIU ObI B HEM
He IPOHCXOININ U3MeHeHnA. KuIleHne BOJbI B KACTPIOJIE,
ropeHue CBeuYHd, JABUIKEHHUE Ioe3fa — BCE 3TO IIPUMEPHI
OPOIECCOB, NPOMCXONANIAX B MAaTePHAJBHOM MUpe, WJIH,
WHave, ABJeHHA. SIBiIeHMdA, IpoucCXoaAllue C BellecTBa-
MH, YCIOBHO MOAPAa3fe/dloT Ha (pHU3NYecKHe W XHUMHUUe-
cxkue. IIpomecchl, IpU KOTOPBIX M3MeHsAeTcA opMa IIpej-
MeTa HJIH arperaTHoe COCTOAHHE BellecTBa, HO He MeHsd-
eTcd ero CoCTaB, HA3BIBAIOT (PU3MUYECKHMMM, UX HIYUAIOT
B Kypce PU3UKU.

IIpoeném npoctoit omnsiT. Ha nHo 6oJbIIoro xumude-
CKOI'0 CTaKaHAa HAJLEM HEMHOTO 3THUJIOBOI'O CIIMPTA U HArpe-
eM ero Ha sneKTpuueckoil mauTke (puc. 12). Korna »xun-
KOCTb 3aKMUIIUT U BeCh CTAKAH 3aNOJHUTCA ITAPAMH CIIHpP-
Ta, HEBUAHUMBIMHE, HO JIETKO Y3HABAEMBIMH II0 XapaKTepHO-
MYy 3amaxy, IIOCTABHM Ha HEero
(hapdopoByI0 YAIIKY CO JBIOM. 2
B BepxHell yacTH cTakKaHa TyYT E
’Ke obpasyeTca TyMaH, KOTOPBIH =
OOoCTEeIeHHO HAuYMHAeT KOHJIeH- E
CHPOBATHLCA B KAILIHU JKHIKOCTH. 2
Mpl HabJOZAJIH OpPOIECCHI HC-

HnapeHUs U KOHIEHCAIIUUN CIHP- 1
Ta. I9TO (pHU3NUECKUe ABJIEHHA,
UX MOYKHO IIOBTOPATHE MHOTO
pas, HCIOOJB3YA ONHY MU TY Ke
nopruio cnupra. OOpasoBaHUEe pye. 12. Hcnapenue U KOH-
JbJAa IIPDH 3aMepP3aHUM PeK, IIPDO-  jJeHcalMdA 3THIOBOIO CIIHPTA

Hcnaperne
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

KaTKa aJlOMHHMEBOH (DOJIbIH, IepeMelllMBaHHe pacTBopa,
OTJIHBKA HM3JeJIU W3 pPacCIIaBJIeHHOH cTajau, ApolJieHue
KaMHA — BCE 3TO (pu3uUecKHe IIPOIeCChl.

MHorue ABJIeHHUA COIIPOBOKAAIOTCA IPEeBpallleHueM Ofl-
HHUX BeIlleCTB B APYyrue ¢ HOBLIMHU cBOMcTBaMu. BepréMcsa
K OIEITY cO ciupToM. IlepenbéMm cumpT B cyxyio dapdopo-
BYIO YaIIKy U mogo:x:kém. OH cropaer cuHe-(pHOJIETOBBIM
IJIaMeHeM C BBIJIeJIeHHueM OOJIBIITON0 KOJIHYEeCTBA TeIJIOThI.
CoupT BCTYIHUJI BO B3aUMOJIEHCTBHE ¢ KHCIOPOAOM BO3AY-
Xa U IPeBPATHICA B BOAY U YIJIEKHUCIBIHN ras.

Harpeem B npobupke kycouek caxapa. CrHauasia oH 1ja-
BuTca (puamuyeckKoe ABJIeHHe), a 3aTeM HAYMHAET pasJia-
rarbCcsa — CTAHOBUTC OYpBLIM, Ha CTeHKaX nNpoOdupku obpa-
BYIOTCA KAILIH KUAKOCTH, IOABIAEeTCA eqKnii sanax. [Ipu
JalbHeHIlleM HarpeBaHUHM caxap IIpeBpaljaeTcda B 4YEPHYIO
amMopdHYIO Maccy. ITO YroJb.

lopenwe cnupra u oOYyIJIMBAHME caxapa — IIPUMEpPHI
xumuieckux agjeHuil. OOBIYHO UX HA3BIBAIOT XUMUYECKL-
MU peaKyusamMu NI XUMUYeCKUMU nnpeepamienusamu. O Be-
IIecTBaX, BCTYHAIOINX B XUMHAYECKYIO PEaKIHI0, TOBOPAT,
4TO OHH peazupyrom, e3aumodeilemeyrom MexRay coboit
(cIupT pearupyeT ¢ KHUCIOPOAOM BO3AyXa), WIH OOHU Be-
LiecTBa npespawiarmcs B Apyrue (caxap IpeBparaerca
B YIOJb).

B mpouecce XMMHYECKOH peaKIMHM 00pasyoTcA HOBBIE
BeIIeCcTBa C HOBLIMHY CBOMCTBAMHM — IIBETOM, BKYCOM, 3ama-
xom. Tak, 0 IPOKMCAHMHN MOJIOKA MOMHO CYJIUThH II0 LU3Me-
HEHUIO e20 6KYca, a O IPUTOPAHUU KUPHOM NUIITHA — I10 NO-
ABJeHUW HENPHATHOI0 3anaxa MNPOAYKTA PasIo:KeHU:d
JKMPOB — akpojenHa. Eciu mmonydaercs BemecTBO, MJI0X0
PAcCTBOPHMOE B BOJie, TO O IPOTEKAHUH XUMHUUYECKOH peak-
LMY CBUIETEJIbCTBYET o6pa3oganue ocadka. Tax, npu npo-
OYCKAHUH YIVIEKHCJIOTO ra3a dyepes N3BeCTKOBYIO BOAY BbI-
nagaet OeJbId ocaZoK Meja. BoideneHue za3a TOXKe 4acTo
CBUETEJLCTBYET 0 XUMHYECKOM IPEBpAallleHUH: ralieHnue
MHIEBOH COABI YKCYCOM HJIH JUMOHHOI KHUCIOTOM COOPO-
BOKIAETCA XapaKTepHBIM IIIAIeHNeM — o0pasyeTcs yrie-
KHCJIBIH ras. 9Ty pPeakui0 UCIIOJIb3YIOT IIPH BLIIIEYKe XJie-
0a — Ousarogaps BBIJZEJNEHUIO YIVIEKHCJIOTO ra3a TecTo 10/ -
HHMAaeTcs, CTAHOBUTCH 00Jiee PhIXJILIM.
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Dusmueckme U XMMUIECKME ABNeHUA

XuMudecKas  peaknusd
ME3K/JIY CONOM M KUCJIOTOM
JIe;KUT B OCHOBe JOeHCTBHA

KHCJOTHBIX OTHETYIIHUTeNel Kon6a
(puc. 13). Meramnuueckuii € KUCJIOTOH
KOPIIyC TAKOI'O OTHETYIIINTe-

JI HAIIOJHEH PacTBOPOM CO- PacTeop coasl

C IIeHo-

IbI. ¥ caMOro ero ropJbIiKa sifiisonare nes

HOMEIeHA CTeKJIAHHAA KOJI-
0a ¢ Kucaoroii. Urobnl mpu-
BECTH OTHETYIIIUTEJb B Jei-
cTBHE, HeoOXOQMMO IIOBEp-
HYTh pbIUYar U IepeBepHYTh
OTrHETYIINUTENb BBEPX AHOM.
Ilpu sTOM oOTKpOeTrcsa Kja-
HaH, ¥ KUCJIOTAa CMeIlaeTcs
¢ pacTBopoM coasl. Hauner- "1302 \l

cAd XHMHYecKas peakIusd,

conposoxaawmasca obpa- Fue 13, Kucrornsii
30BaHHMEM VIVIEKHUCJIOro ra- Ol HeTYIIHTEIb B ACHCTEII

3a. I'as BoIge/IgeTCA 11O/ BBI-

COKHM JIaBJIEHHMEM, 3aXBaThIBadA ¢ co00M YacTh pacTBOpa U
obpasysa neny. OrpaboTaHHBIil OrHETYIIIUTENb BHOBb 3apd-
JKaIOT PACcTBOPOM COJBLI M IIOMEIIAI0OT B HEr0 HOBYIO KOJIOY
C KHCJIOTOM.

YacTo 0 XUMHUYECKOM IpPEeBPAIleHUH CBUAETeIbCTBYET
H3MeHeHHe OKpacKH. IIpuIbEéM K pacTBOPY IIEPMAaHIaHATA
Kaaud (B ObITY HA3BIBAEMOI'0 MAPTaHIOBKOM), MOJAKMCIEeH-
HOMY CEepPHOI KHCJIOTOMH, ITepeKuch Bogopoaa. PuoseToBas
OKpacKa ImepMaHTraHaTa KaJiusi UCUe3aeT, PacTBOP CTAHO-
BUTCA OecIiBeTHBIM, HAOJIOLAETCA MOABJIEHNE MY3LIPLKOB
raza. MEHOTHE XUMHUYECKUE PeaKI[M¥, HAPUMED peaKIuu
TOpPeHUs, CONPOBOKIAITCA BEIIEJIeHUEM 9HePTruu, 00bIYHO
B (popMe TeIIOTBI K cBeTa (BCIOMHHTE IOPEHHE IIPUPOX-
HOro rasa MeTaHa B ra3oBoil mianTe). HekoTopble XumMuue-
CKI€e IIPOIleCChl COMMPOBOMKAAITCA, HA00O0OPOT, MOIJIOIeHH-
€M SHEepruu.

M3MmeHeHNe OKpacKH, MOABJIEHNE 3amaxa, obpasoBanue
rasa, BbIOAJEeHHWE OCAJKa, BBIJEeJIeHNWEe HWJIH HOIVIOIeHNe
SHEPrud — BTO NPHM3HAKM, IO KOTOPBIM MOMKHO CYIUTh
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

0 IPOTEKAHUH XMMUYECKOH peaKIuu, O IIpeBpallleHun Of-
HUX BEII[eCTB B ApyTHe.

CBoiicTBa, KOTOPBIE IIPOABJIAIOT BEI[eCTBA IPHU XUMHUYE-
CKHUX IpeBpAaIleHUsAX, HAa3bIBAIOT XHMHYEeCKHMHU. 11X u3y-
yeHHEe — OJHA U3 OCHOBHBIX 3aayd XMMHH.

XuMug — 3TO HAYKA O BeNIECTBAX, UX CBOMCTBAX M B3a-
HMHEBIX IIpeBpaleHnIX.

B nauajne maparpada MBI pasfgelHau BCe IIPOIecChHl Ha
(busuueckme n xumMudeckme. OJHAKO JUIIL IIPOCTEHIIINE
ABJIEHUA MOKHO OJHO3HAYHO OTHECTH K TOH MJIM JpPYroi
rpyiie. Bosee cIo:KHbIe IPOIECCHL COCTOAT U3 MHOKECTBA
OT[Ee/JbHLIX ABJIEHUN — (DU3UUYECKUX U XUMHUUYECKHUX.

DT RN < Pusuueckue aeneHus

M XMMHYECKNE PeaKLiUM
1. Harpeiite 8 dbapdoposoi uauike kycouek napaduua. Hro es Habnopaete?
Kak Toneko napagwmH npesparurcs B XMAKOCTs, NOracure cnMproeky. Yto
NPOMCXOAMT C PACNAABNEHHBIM napaduHom? M3MeHWnuce N CBOMCTBO
napaduHa? Kakoe ato saenexme?

2. MNomectnte B NpobHpKy HEMHOrO COXAPHOTO MECKA M HOTPEMTE B MIAMEHH
cnuptoeku. Yto enl Habnwopoere? [lo kakMM NPU3HOKOM MOXHO CYAMThL
O NPOTEKAHWM XMMHHECKOM peaKumum?

3. lNpunetite k pacTeopy cofsl pacTeop xnopuaa kansums. Yro sxt Habniogaete?

4. K ocapxy, obpasoeaswiemycs B npeasayuiem oneite, nobassTe conaHyio
kucnoty. Yro el Habnopaete? BHecute B npoBMpky ropaulyio Ny4MHKy, He
OOTpArMBasnce ew Ao xupkocti. Yro npousowno c nyuuHkoin? O6 obpaso-
BAHWMM KOKOTO ra3a 3TO CBMAETENbCTBYeTS

5. Haneiite 8 npobupky pacreop megHoro kynopoca. [lobaeste k Hemy Hawa-
ThIpHBIM cNKpT (pacTeop ammuaka). YTo eul Habnopaete?

Ha ocHoBaHWMM NpoBeAEHHBIX ONLITOR CAENANTE ELIEOA O TOM, YeM dU3Myeckue

ABNEHMA OTNHYAIOTCA OT XMMMMECKWX peakumi. [epeyrcnute NpUM3HOKM XMMM-

YeCKMX PedaKuMH.

Kaxkue ycanosus HeoOXOZMMBI JJIA TOro, 4ToOBI IPO-
HM30ILIa XuMHuUecKas peakuua? Jlameko He Bcerga XuUMH-
JecKoe B3auMoJeHcTBHEe HadMHAeTCsA cpasy JKe [ocjie cMe-
IIWBAHUA ABYX BellecTB. [[1A npoBeneHuA MHOTUX XUMU-
JecKHUX peakIiuil TpedyeTca HarpeBaHHe.

22




Duspmueckme M XMMUUECKME RBNEHMUS

IlpumepoM MOZKET CHYKHUTh B3aMMOIEHCTBHE Kellesa
¢ cepoii. IIpurorosuM cMech HOPOIIKA CEPBI M KeJIE3HBIX
onmnok. Takyio cMech MOYKHO XPaHUTE NJUTeIbHOE BpeMs,
He omacasch TOr0, YTO BEI[eCTBA BCTYILAT B PEAKIIHIO MEHKIY
coboii (puc. 14, a). ITonoxuM cMech B IIPOOHUPKY M aKKypaT-
HO HarpeeM e€ B [LIaAMEHHU ropejku. Yepes HeKoTOpOEe BpeMs
cMech HAUMHAaeT pacKanaTbkesa (puc. 14, 6). IIpexkparum Ha-
rpeBanne. CMech HDO-IIpE)KHEMY pacKajiseTcs, 5TO CBHje-
TeJIBCTBYET O TOM, UTO MEMAY CEPOM U Keje30M IIPOTeKaeT
xuMnueckasa peaxinus. Korma mpobupka oCThbIHET, U3 Heé
MOXKHO U3BJIEUL CEPOE BEIIECTBO — CYJIbPU] Kejtesa.

HexoTopble peaknuu IpoTeKalT OO AeHcTBUEM CBETAa.
CeeT HeobxoaAUM AJiA (POTOCHHTE3a — CJONKHOI Ienn XH-
MUUYECKHUX MpPeBpaIleHull, B Pe3yJIbTaTe KOTOPLIX 3€JE8HbIe
pacTeHud MOTJIOIAIOT YIVIEKUCIBINA ras, o0pasyoT TUIIOKO-
8y H BBIAEJAT Kuciaopona. Muorme BemiecTBa COCOOHBI
pasjaraTbCa HOJ AeiCTBHEM 3JIeKTpUYecKoro toka. Hs-
BECTHBI HEYCTONYHBEIE BEIleCTBA, pasjaaraipliiuecd OT Tpe-
HHUA UK OPU yaape.

1. Yro moHEEMAawT mon QJHBH‘:IECRHM ABJMEeHHEM, XUMHAYECKON peakK-

nuei?

2. Tlepeumciure mpuzsHakm xuMHAYecKuX peaknui. IIpueegure npum-
MepHI.

3. Kakne ABIeHHA U3 NEepPeUHCIEHHBIX HH)Ke OTHOCATCA K (hHU3UUe-
CKHM, & KaKHe — K XHMHMYeCKHM: a) obpasoBaHHe HHed Ha Je-

peBbiAX; 0) HcllapeHHe 3TUJIOBOTO CIMPTA; B) TOPeHUE CBeYH; I') BBI-
TATHWBAHHE MeJHOH IIPOBOJIOKH; J) IOMeNTeHHe JIHCTBEL JepeBbeB;

0) 8)

Puc. 14. BazaumojelicTBHe 3Kee3a ¢ cepoii: @ — MCXOAHAA CMECh;
0 — peaKIudA UAET IPH HATDEBAHHH; 6 — HNPOLYKT PeaKIHH —
cyns(uj Keneza
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

*4.

*5.

e) niaBjieHUe AJIOMHHYA; JK) TadHWe cHera; 3) IPOropKaHie MAacia;
U) B3PEIB NIeTapJbl; K) KPUCTAJIN3ANUA COJU; ) OTOeTHBAHUE TKA-
HU; M) P:KaBJeHUe Je3BUA HOXA; H) OYMCTKA JIe3BUA HOMKA OT PrKaB-
YHHBI HaxAa4vHo# Oymaroit? ITo kKakuM IPU3HAKAM BBl OTIMYWIN
XUMHYECKUE ABJICHUAT

IIpuBeguTe npUMephl GUIHUECKUX ABJIEHN, COIPOBOXMIAIOIIUXCA:
a) BeIieJIeHUEM 5Hepruy; 0) U3MeHeHHeM OKPAaCKH.

IIpu pazbaBieHUHU pacTBOpa OepMaHraHATA KAJNHUA OKPACKA PACTBO-
pa mMeHsileTcsa. Kak BRI cuHTaeTe, MOMHO JIU TOBOPHUTHL O TOM, YTO
MMeJI0 MEeCTO XUMHAYecKoe ABIeHue?

IIpuBeguTe nNpUMepbl XMUMHYECKHMX peaKUil, TPOTEKAKIMUX:
a) npu HarpeBaHuy; 0) IoJ elICTBHEM CBETA.

Yro nayuaer xumusa?

m ATOMbI. XuMuueckme anemeHThI

Kak BbI yiKe 3HaeTe U3 Kypca (pU3MKHU, BeChb MATEPU-

AJILHBLINA MHUP COCTOUT U3 aTOMOB. B HacTosAllee BpemMsa J0cC-
TOBEpHO u3BecTHO 118 BHUAOB ATOMOB, OTIHYAIOIUXCSH
APYTr OT Apyra CTPOEHUEM, a TaKyKe pasMepaMy U MaccaMu
(puc. 15). U3 Hux 6osee 20 BUAOB aTOMOB IIOJYYE€HbLI HC-

KYCCTBEHHO — OHH HEYCTOHYMBBLI M
Vrnepon c @ Dacmajaiorcd Ha Jpyrie aToMbl. Cun-
Te3 HOBBIX BHAOB ATOMOB IIPOJOJI3Ka-
Bonopon H ©  erca u B HacToOdAllee BpeMA.
Aszor N ATOMEI OIIpeleIEHHOr0 BUIA IPH-
HATO HA3LIBATL XMMHYECKHM 3JIeMeH-
Kucnopex O o ToM. KarXapIii XUMAUYECKHNI 3JIeMeHT
Dochop P © uMeeT Ha3BAHHWE W CHMBOJ — YCJIOB-
Gapi i s HOe obo3HaUueHWe B BUE ONHOH HMIH
OBYX OYKB, B3ATHIX H3 €ro JaTHHCKO-
PDrop F © ro maseanusa. Taxk, XUMUUYECKUH 2JIe-
Kiop l )  MEHT BOJOpOJ 0003HAYAOT CHMBOJIOM
H — no nepBoii OVKBe ero JaTUHCKOTO0
Bpom Br @ wuassamua Hydrogenium, agor (Nitro-
Hon I genium) oOo3HA4YalT CHUMBOJOM N,

Kpemuui Si O

¢dochop (Phosphorus) — P, xmaop
(Chlorum) — Cl. Yacro pycckoe Ha-

Pue. 15. Mogenn 3BaHHe XHMMHUECKOro »3sJjIeMeHTa He
aTOMOB pa3HBIX BUJOE  coBHIamaeT C JJATHHCKHM. PYCCHHG "
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Atombl. XMMMYECKME 3neMeHTb

JaTUHCKHEe Ha3BaHN, a TAKKe CHMBOJIbI XUMHAYECKUX dJIe-
MEHTOB, KOTOpPbIe BaM HAJ0 BBIYYHUTH B IIEPBYIO OUYepelb,

IIpUBeeHbl B Tabnuie 3.

Ha3zeaHusa 1 cMMEONBI XMMWYECKUX DNIEMEHTOR Tabnuua 3
Pyccroe Jlatuackoe | Cum- | IIpousnomenwne OTHOCHTeJbLHAA
HABBAHWE HABBAHWE BOJI B hopmyire aToMHAaA Macca
Asor Nitrogenium N |am 14
AmromuHA | Aluminium Al |amroMuHWI 27
Bapmit Barium Ba |baputt 137
Bop Borum B |bop 11
Bogopog, Hydrogenium H |am 1
iHeneao Ferrum Fe |déppym 56
S30/10TO Aurum Au |aypym 197
Hon Iodum I nom 127
Kamuit Kalium K |rammit 39
Kanenmin Calcium Ca |kKanbmuit 40
Kucnopoxg |Oxygenium 0O |o 16
Kpemuuit |[Silicium Si |emminuym 28
Maraui Magnesium Mg |maramit 24
Mapranen, |Manganum Mn |maprasern 55
Mezne Cuprum Cu |kynpym 64
Mpimbax  |Arsenicum As |apcéHHEYM 75
Harpnit Natrium Na |marTpuii 23
Onoso Stannum Sn |eraHEYM 119
Pryrb Hydrargyrum | Hg |rugpaprupym 201
Ceunern, Plumbum Pb |miaxomOym 207
Cepa Sulfur S |ac 32
Cepebpo Argentum Ag |apréarym 108
Yrnepopn Carboneum C e 12
Docdop Phosphorus P |ma 31
Drop Fluorum F  |drop 19
Xmop Chlorum Cl |xJop 35,5
Munr Zincum Zn |UUHEK 65

Pyccrkoe u JaTuHCKOE HA3BAHUA XUMUYECKOrO 3JIeMeH-
ta yriepon (Carboneum C) IIpoH30ILIN OT CJI0OBA «YTOJb».
3omotro (Aurum Au) u cepebpo (Argentum Ag) massa-
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

HBI 110 XapaKTepPHOMY IIBeTY — 8TH MeTAaJLIbl TPYIHO CIIY-
TaTh ¢ ApyruMmu. Meas (Cuprum Cu) moayumiia JaTHHCKOeE
HasBaHue ot ocrpoBa Kunp B CpemmseMHOM MOpe, Trie
B IPEBHOCTH ObLIM MemHBIe PYIHUKH. JlaTMHCKOE CJIOBO
Hydrargyrum, o6o3Hauawiee pryrs (Hg), nmepesogurcsa
KaK «KHJIKoe cepedpo»: 3TOT MeTaJLI JeHCTBUTEeILHO HAa-
MOMWHAET pacmjaBieHHoe cepedpo. Hazpanusa HEKOTODPBIX
XMMHYECKUX BJeMEeHTOB IIpeaiarajin YUeéHble, OTKPLIBIINE
ux. Tak, HazBaHUA KHCJIOPOAA U BOJAOPOIa OLLIN BBEIEHLI
B HAYKY BeIMKUM QpaHIy3cKHM XUMHUKOM AHTyaHoM Jlo-
pasomMm JlaByasbe, :xuBHIEM BO BTOpo# momoBuHe X VIII B.
CinoBo «kKmcaopon» (Oxygenium Q) osHauvaeT «pPoKAAIO-
IIHH KUCIOThI», a «Bogopona» (Hydrogenium H) — «pox-
maroinui Boay». Ilocae Bomopoga reauit He aBnaeTca ca-
MBLIM pacHpoCTpaHEHHBIM 2JieMeHTOM Bo Bcenenwoii, Tak,
vanpumep, Connie Ha 10% cocTouT 13 reims — OTCIOIA
u Ha3BaHMe 3jiemeHTa (0T rpeu. Helios — Cosnnne). Hexko-
TOpEIe XUMHUYecKHue saeMeHTEI (ypan U, cenen Se, HenTy-
vuit Np, nayrounii Pu) Hassaubl B uUecTh ILIAHET, APY-
rie — B uecThb cTpaH (ppanuuit Fr u rannuiit Ga, noloHui
Po, crponnuit Sr, amepunuit Am). XuMuuecKHuii saeMeHT
pyvTeruit Ru Haspad B yecTb Poccun.

Bce wusBecTHBIe K HACTOAINEMY BpeMEHM XHMHUYEC-
KHe aJIeMeHThI npeacTaBiaeHsl B [lepumonuueckoil cucreme
. . MeunpneneeBa (cm. niepsoiit popaar; yuedbuuka). Kamx-
OBIN U3 HUX UMeeT CBOH IOPAAKOBBIN HOMep. PHUBHUeCKHUH
CMBICJI IIOPAAKOBOr0 HOMepa Bbl Y3HaeTe U3 HOCIe VIO X
pasziesloB Kypca XHUMUH.

ATOMBEI HeJIb35 Pa3pyUIUTh B Pe3yJIbTaTe XMMHUUYECKUX
peakKIiuii, T. €. ATOMBI OJJHOI0 BAa He MOT'YT IpPeBpaliaTh-
cA B aToMbl apyroro Bujga. Taxk, KHCIOpPOa BCcerga OCTaHeT-
cA KHCJIOPOIOM, a PTYTh — PTYTBIO.

AToM — 3TO MeasuaMnIag, XUMHYECKH HeJeJIMMadA Jdac-
THIIA BellleCTRA.

ATOMBI XMMHUYECKHX B3JIEMEHTOB, BCTPEYAIOIIUXCA B
IpUpojie, pacupejesieHbl B Heil KpaliHe HepaBHOMEPHO. Bo
BcenenHoil caMblii pacipoCTpPaAHEHHBIA XUMUYECKHH dJe-
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Atombl. XMMMYECKME 3neMeHTb

Ocransubie 0,1% Ocransusie 2%

He 6,9% -

0)

Puec. 16, PacnpocTpaHEHHOCTE XMMHYECKUX 3JIeMeHTOR Bo BeeneHHOM!
@ — B ATOMHBIX IIPOLIEHTAX; § — B MACCOBBLIX IIPOIeHTAX

MEHT — BOJOPOJ: Ha ero A0JII0, II0 COBPpeMeHHLIM OIleHKaM,
npuxogurca 93% Bcex aromos BcecenenHoii, T. e. U3 Kax-
moii Teicauu atomoB 930 — aTombr Bogopoga. M3 ocras-
muxca 70 aromoB 69 — 9T0 aTOMBI reJInsd — XHMUYECKOr'o
3JIeMeHTa, CJeayIonrero 3a BojopoaoM B Ilepmomuueckoii
cucreme. 1 nUInb OJHH aTOM M3 TEICAYM — B3TO aTOM KaKO-
ro-To U3 ocTaslIeroca Habopa aaeMenTos (puc. 16, a).

Ha pucynke 16, a nokazaHa pacupoCTpPaHEHHOCTL XH-
MHUYECKHX DJIEMEeHTOB BO BcelleHHO# B aTOMHEBEIX IIPOIIEH-
Tax. 9Ty BEIWYHUHY DPACCUHTBIBAIOT, nmpuHumad 3a 100%
o0Itee uHca0 BcexX aToMoB BO Bceemenmoit. Ecau xe 3a
100% npuHATh He 0bI1lee YMCJIO aTOMOB, a X 0BIIYIO Mac-
cy, TO IOJyYaTcA APyrue sHadeHusA (B MACCOBBIX IIPOIEH-
Tax), TaKk KaK ATOMBI Pa3HBIX XMMUYECKHX 3JI€eMEeHTOB OT-
JUYHBI I0 Macce (puc. 16, 6). Ha moiro caMbIX JIECKHUX aTo-
MOB BOJOpPOJa HPUXOJHUTCA TpHU deTBepTH (75%) Macchl
Bcenennoii, 1 uyTs, MeHbIle uerBepTu (23% ) cocraBiger
Macca aTroMoB renua. Macca aToMOB Bcex APYTHX 2JIeMeH-
TOB COCTABJISAET JHUIIL OK0JI0 2% OoT Macchl BeceneHHOid.

PacnpocTpanéHHOCTE XMMHYECKHUX BSJIEMEHTOB B 3€M-
HOH KOpe 3HAYUTEJNBHO OTJHYAETCA OT UX PACIPOCTPAHEH-
HOocTHU BO Beeneunoii (puc. 17). Tax, Ha 3eme 6oabIiie Bee-
ro aToMOB 0ojiee THAMKEABIX 2JIEMEHTOB — KHCJIOPOJIa H
KpeMHuA. FIMeHHO OHH, a TaK:Ke AJIOMHHUA H KeIeso
GOopMHUPYIOT 3eMHYI0 KOpy. Bripouem, 1 Bogopoaa Ha 3eM.ie
JOCTATOYHO — OH HAXOAHUTCS HA JeBATOM MECTE II0 Macce
¥ HA BTOPOM II0 YHCJY ATOMOB.
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H1%
OcTtannHble 4% N 2% OcransHbie 1%

Puc. 17. PacupocTpaHéHHOCTE Puc. 18. CopmepixaHue xumMuye-
XHMHUYECKHUX DJIIEMEeHTOB B 3eMHON CKHX 3JIEMEHTOB B OPraHU3Me ue-
Hope (B MACCOBLIX IIPOIEHTAX) JIOBeKAa (B ATOMHBIX NPOLEHTAX)

B opranusme udeioBeKa XHMHUUYECKHE BJIEMEHTHI TaKiKe
pacmpejiejieHbl OYeHL HEepPABHOMEPHO: J0JSA UYeThIpeX u3
HUX — BOJAOPOJA, KUCJIOPOAA, YIIepoaa U a30Ta — COCTAB-
naer 99 ar.%, uwaum 95% Maccel 4YenOBeYECKOro Teja
(puc. 18).

Bonpocel m 3aaaHMa

1. HaiiTe onpejeseHre IOHATHA «XHMHYECKHHA 9JIeMEeHT » .

2. CrOJIBKO XMMHUYECKUX 3JIeMeHTOB BCTPeYaeTCA B IPUPOJe, A CKOIb-
KO CHHTe3HUPOBAHO UCKYCCTBEHHO?

2. Kakumu cuMpBosamMu 0003HAYAIOT CJeNyIONIME XUMHUYECKUe 3Je-
MEHTEL: JXeJle30, HATPUH, KalbIHil, XpoM, aJIIOMHHNI, cepa, yrie-
poX, KHCJIOpO, BOLOpPOJ, Melb, Kanuii, Mmaruuii, kpemuauii? Haii-
JuTe aTH aleMeHTH B Ilepuosnueckol cHcTeMe H BBIDHINUTE HX
HOPALKOBEIE HOMEDA.

4. Karoif XUMHUeCKHH 3JIeMeHT UMeeT NOPAJKOBEIH HOMep 17

5. Tlouemy aToMHas M MaccoBas JOJH BoJopoja Bo BeeneHHoOI He paB-
HBIL APYT APYLY?

*6. Haiinure B Ilepuonmnueckoll cUcTeMe: a) TPH SJIeMeHTa, HA3BAHHBIE
B 4eCTh BeJIMKUX YUYEHBIX; 0) TPH aJleMeHTa, HAa3BAHHbBIE B YECTh He-
OecHBIX Tell; B) TPH 3JIeMeHTA, HA3BAHHEIE B YeCTh CTPAH; I') TPH 3JIe-
MeHTa, HasBaAHHBIE B YecTh MUQOIOTHUEeCKHX NepcoHaMel; ) TpH
BJIeMeHTa, HA3BAHUHA KOTOPEIX UMeIoT oTHoIeHue K Poccun.

*7. Hcnonasaya obosHadeHHA 37eMeHTOB U3 IlepuogndecKoil CHCTEMBI,
cOCTaBbTE CHOBA HA AHrIWHCKOM #A3blKe: a) Moscow; 6) carbon;
B) water; r) reaction. (IIpumep: cioBo class MOMHO COCTABUTE ABY-
MaA cmocobamu: class = C-La-S-S, T. e. yriepoj-nanras-cepa-cepa,
nnu Cl-As-S, T. e. XJIOp-MBIIIBAK-cepa.)
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Monekynbl. ATOMHO-MONEKYNapHAs TEOPHA

B Moseqyn.

ATOMHO-MONEeKynspHas Teopus

Yuco BelecTs, HANAEHHBLIX B IIPUPOJE MM IIOJYYEH-
HBIX MCKYCCTBEHHO, BO MHOTO pPas IPEBLIIIAET YHCJIO0 M3-
BECTHBIX XUMUYECKHUX DJIEMEHTOB. 9T0 00'biACHAETCA TEM,
4TO aTOMbI O0BeIUHATCA ¢ oOpasoBaHHeM 0ojiee CJIOMK-
HBIX YacTHI[ — MoJieKyJ. Kaxpmgasa MoJeKyJja COCTOUT M3
aTOMOB, PACHOJOEeHHbIX OTHOCHTEJILHO APYr ApPyra B OII-
pelenéHHoll mocaeqOBaTEIbHOCTA U COEIMHEHHBIX XHMMM-
YeCKHUMH cBA3AMM. Hanpumep, Boja COCTOUT M3 MOJEKYJI,
00pa30BaHHBIX JBYMA aTOMaMHK BOJOPOJa U OAHUM aTOMOM
kucaopoga (puc. 19). XumMuuecKue CBOMCTBa BeIlleCcTBA,
T. €. ero CIOCOOHOCTh BCTYIIATH B XMMHUYECKHE pPeaKIiluu,
OnpenenaioTCA CBOHCTBAMU OTAEIbHBIX MOJIEKYII.

Moaekylia — MeJbyaillIag 4yacTUIA BelllecTBa, 001a1ax0-
mada ero XHMHYeCKHMH CBOHCTBAMH H COCTOAILNAA M3 aTo-
MOB, COeIMHEHHBIX MEJKIY cO00H XUMHUYECKHMH CBA3IAMM,

3Had COCTaB MOJEKYJIbl BOIBI, MOKHO 3allMCATh XHMHYe-
cryro hopmyiry aroro Bemlectsa — H,0. B Heill xumMmuueckue
BJIeMeHTHI 0003HaYeHbI cuMBoJaaMu. Iludpa cnpasa BHU3Y OT
CHUMBOJIA 3JieMeHTa (LHdeKxc) 0003HAYAeT YHMCI0 ATOMOB JIaH-
HOIO 3JIeMeHTa, BXOAAIINX B COCTaB MOJeKyIbl. MHIeKe «1»
He crasaT. PopMyJIy BOALI UMTAKOT TAK: «all-IBa-o». Moie-
KYJIbI BOAOPOA, KMCIOPOAAa, a30Ta M XJIOPA COCTOAT U3 IBYX
aToMoB — OoHM UMeloT hopmynasl H, («amr-asar»), O,(«o-n18a»),
N, («3H-aBa»), Cl, («Xnop-aBa»). YIJIEKUCILIA Ia3 COCTOUT
M3 MOJIEKYJI, B KOTOPLIX ATOM yIVIepoJa CBA3aH ¢ ABYMS aTo-
Mamu xKucaopona (puc. 20). @opmyaa
yraexucyaoro rasza — CO, («1ie-0-gBa»).

JIro6aa MoreKynaa CoOlep:KUT CTPO-
ro onpeaejréHHoe uucgao aromos. Ha
pucyuakax 19 u 20 nzobpakeHsl Mojie-
JH JABYX- M TPEXATOMHBLIX MOJIEKYJI.
OnHaxko U3BeCTHHI U OOJIBLIIINE MOJEe-
KYJIBI, COCTOAIINE U3 HECKOJIBKHUX CO-
TeH, a TO M ThicAY aTomMoB. OgHa U3
CAMBIX CJOXKHBIX (M CAMBIX M3BECT-  pye. 19. Mogens
Heix) — mosierkyaa [IHK (gesoxkcupu- wmoneryns sogs:
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

Puc. 20. Mogesn MoJIeKyJI BOLOPOA, KHCI0OPOJa, a30Ta, XJIopa,
VIVIEKHCJIOTO T'aga

bonykmenHoBoi Kucsorhl). Monexkyasl [ITHK moryr cocro-

ATH U3 HECKOJIbKMX MUJIJIMOHOB aTOMOB. Takue MOJIEKYIbI

collep;KaTcA B Aipax KJETOK W OTBeYarT 3a Iepemadyy Ha-

clelcTBeHHON nHGOPMAIIUH.

IIpencraBieHuss 0 TOM, YTO BelNeCTBA HOCTPOEHBLI U3
MeJbYaANIITUX YaACTHUIl — ATOMOB (XMMHUYECKU HeJeIMMble
YaCTUIbI) U MOJEKYJ (YaCTHILI, COCTOAIIIME W3 aATOMOB),
COCTaBJISAIOT ATOMHO-MOJIEKYISAPHYIO TEOPUI0. ITa Teopus
cnyuT GyHIAMEHTOM COBPEMEHHOr0 HAYYHOI'0 MUPOBO3-
3peHunsd, HA Hel 0A3UPYIOTCSA BCe eCTeCTBEHHbIe HAyKU. Ké
OoCHOBEI ObLIM copmynupoBaHbl B Hauane XIX B. kpyn-
Hellnmum aHrnuiickum xumurom :xonom [lansroHoM.

« Marepusa cocTouT U3 MeJIbYANIINX I€PBUYHBIX YACTHUILI,
WJIX ATOMOB.

* ATOMBI HeIeJUMbl MU HE MOTYT CO3/1aBaThCA U pa3py-
m1aThCA.

* Bce aToMbl HaHHOIO XUMHYECKOTO 3JIeMEHTa OIWHA-
KOBBI, HO OTJIMYAIOTCA OT ATOMOB JAPYTUX XUMHUYECKUX
3JIEMEHTOB, B YACTHOCTH MAaCCOIi.

* MoneKkyJbl COCTOAT U3 OI-
PeeJIEHHOr0 YU CJIa ATOMORB.

o Macca MoJeKyJabl paBHA
CyMMe MACC COCTaBJIAIO-
IIIUX €€ ATOMOB.

¢ Ilpu dusuyecKkux siBJIEHU-
AX MOJIEKYJIBI COXPaHAIOT-
cd, NPHM XUMHUYECKUX —
paspymamnTcs.

» XUMHUYECKUE peaKIuu 3a-
KJIw4YaooTcAd B oOpasoBa-
HUM HOBBIX MOJIEKYJI U3
TeX JXe CAMBIX aTOMOB, M3

Puec. 21. OGpazosanue BogLI KOTOPBIX COCTOAJU HCXOJH-

13 BOAOpOJAa U KHCI0pOoAa HbIe BelllecTBa.
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Monekynbl. ATOMHO-MONEKYNapHAs TEOPHA

Hanpumep, Boga obpasy-
eTcA IPH B3aMMOIEHCTBHH
IBYX BeIIleCTB — BOJOPOJa

MOJIEKYJIBI BOAOPOAA M OgHA
MOJIEKYJIa KHCJI0poja IIpe-
BpaIjalOTCsA B JBE MOJIEKY-
JIBI BOAKI (puc. 21).

Pa3BUTHUA HAYKH BbIBOJEI,
cnenaunsle 1. IansToHOM,

HO, 4YTO He BCe BelleCcTBa Cco-

ELEMENTS
b .OSlmnrian 4‘?'

u Kucinopojga. B peayibraTe Q Hydrogen |
XUMHWYECKOH PeaKIiuu [Be CD Awote 5

. Carbon 7]
O Oxygen 7
B xome panbHeiinrero @ Phosphorus g

@ Sulphur /3

OBLIM JOIOJHEHBI, B HUX @M“S"“"‘ 2
ObLIM BHECEHBI HEKOTOPBIe @ Lime 24
usmenenus. Ceituac usBecT-

@ Soda 28

@ Lion 92
@ Zine s
@ Copper 56
@ Lead g0
@ Silver g
@ Gold 4o

® Platina /g0

CTOAT U3 MOJIEKYJ. B HeKo- GID Potash 42 IIO Mercury /47

TOPBIX BellleCcTBax aTOMEI

CBABAHBL APYI' C APYrOM B

OecKOHeYHbIE CJIOM M Kap- Pue. 22, O0o3HAYeHHA ATOMOE,
Kacel. B TakoM cayuae Mosk- BBeAGHHEIe JlanproHOM

HO BBIOEJIHNTE JIMINB OTAENb

HBIA IOBTOpAIOIIUIACA (pparMeHT. BellecTB HEeMOJIEKYJIAD-

HOTr'0O CTpOeHHdA NOoCTATOYHO MHOI'O

Hansron [Ixon (1766—1844)

Buigarowmmca aHrnMickmn xumuk. CoiH TKa4a M3
Kambepnenpa. 3anumasce M3yyeHrem razoe at-
Mocdepsbl, BICKA3AN NPeanonoXeHue, 4YTO pas-
Hble ra3bl OTAMYAKOTCS PA3MEPAMM HACTML, BBEN
noHsTHe o6 ATOMHBIX BECAX W NepBbie CMMBOBI
snementos (puc. 22). lNpaepa, samebicnoeatsie
obo3Havyenns JansToHa B gansHerwem Buinu 3a-
MEHEHBI NPHUBBIMHBIMM HOM cuMBonamu. Ha nekum-
ax [lansToH peMOHCTPUpOBAN CTYAEHTOM MOBENH
MONEKYn, COCTABNEHHBIE M3 PA3HOLUBETHLIX Aepe-
BSHHBIX LIOPHKOB, CHMBONM3MPOBABLUMX CTOMbI.
TakuMKM MOAENAMM MBI MOMb3yeMcsl A0 CHMX NOP.
Ceowm sarnagsl JanstoH nanoxun 8 kHure «Hoeas
cMcTeMa XMMM4eckon ¢unocopum». Kpyr unrepe-

— MeTaJUIbl, ajJaMas,

COB Y4EHOTO He OrpaHMYMBANCcA XMMuei. Tak, MM Bbin OTKPLIT Aed eKT 3peHus, 3aKnio-
4alowWMHCs B HECNOCOBHOCTM paA3NMYaTh HEKOTOpPbIe LBeTa. 2TOT AedexT 3peHus [o
CMX NOP HA3bIBAKOT JANBTOHH3MOM, O NIOAEH, CTPAAAIOWNX MM, — AGABTOHUKOMM.
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Pue. 23. CrpoeHHe HEKOTOPBIX BEINIECTB: @ — JKejesa; 6 — Keapra

rpaduT, KBapii, CJI0J1a, IOJIeBOii IIIIaT, MpaMop, MOBapeH-
Hasf conb. I HUX TOXKe 3aMUCHLIBAIOT XUMHUUYecKue (hopMy-
JbI, HO HE MOJIEKYJibl, 4 HAUMEHBIIIEr0 MOBTOPAIOIIErocs
(parmenra. Hanpumep, xenes3o, Kak U APyrue MeTAJLIIbI,
COCTOHWT U3 aTOMOB (puc. 23, a), Mo3ToOMy HAUMEHBITHI T1O-
BTOPAIHUIICA (DparMeHT (CTPYKTYPHAA €IUHUIIA) 3TOT'O Be-
mectBa — aroM. CiaezmoBatessHo, dopmyna xene3a — Fe.
KEBapit cocTouT 13 XMMHUYECKU CBA3AHHBIX aTOMOB KPEMHUA
U KHUCJIOpOJia, IPUYEM HA OJUH aTOM KPEMHUSA MPUXOLUTCH
ABa aToMa Kuciopoja (puc. 23, 6). @opmyna ksapua — Si0,.

Bo mMHOrux ciydadax IO CBOMCTBAM BeIlleCTBa MOYKHO
noragaTbCcs, IMIOCTPOEHO OHO U3 MOJEKyJ uiu Her. CBA3U
MEeKIY OTAEJbHBIMU MOJIEKYJIaMU IOCTATOYHO caadbie, mo-
3TOMY IJIsi BEIECTB MOJEKYJAPHOIO CTPOEHUA XapaKTep-
Hbl HU3KUE TEeMIIePATYDHI IIJIABJIEHUA U KUIEHUA; TaKue
BeIIeCTBA YACTO JIETYYW U UMEIOT 3amax. Tak, Bce rassl U
IOYTH BCe KUJKOCTHU COCTOAT U3 MOJIeKYJI. BelecTBa Hemo-
JEeKYJIAPHOTO CTPOEHUA OOLEIYHO HMEIT BLICOKHME TeMIlepa-
TYPBI IIJIABIEHUA U KUTIeHUS, TAK KAK aTOMbI B HUX IIPOY-
HO cBA3aHbl Apyr ¢ apyrom. Takue BelecTBa TBEpABIE,
HeJleTy4He U He UMEIOT 3araxa.

TaxuMm oOpaszoM, IIOJAB3YACE TPAAUIIMOHHONH TEePMHHO-
JIorTHed, UAyIeid 0T UCTOKOB ATOMHO-MOJIEKYJIAPHON TEO-
puu (MOJIEKY /bl COCTOAT U3 ATOMOB H T. 1.), OyIeM NpUHHU-
MaTh HEKOTOPYIO YCJIOBHOCTh M OTPDAHUYEHHOCTb TaKOM
repmunoJioruu. [To Xoay majbHEHIIEro U3y4eHUA XUMUHN
MBI OyJIeM BHIETH, KAK YTOYHAJIHCE IIOJOXMKEHUA aTOMHO-
MOJIEKYIAPHON TEOPUHA.
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3aKoH NOCTOAHCTEA COCTAEM BELLecTB MONEeKYNApHOro CTpoeHUA

Bonpochl u 3apaHMa

1. B uém cyTE aTOMHO-MOJEKYIAPHONI Teopun? KakoBo e€ 3HaueHUe?

2. Yro Takoe MONEKYJa B pAMKAX ATOMHO-MOJIEKY/IAPHOH Teopuu?

3. IIpouwnraiite dopmyns! crnenyronmx Bemtects: C (yrous, anmas, rpa-
¢ur), Fe,0, (MarauTHBIN xeneznak), Na,CO,; (kanbMHUPOBAHHASA
cona), KNO; (ramuiiraa cemurtpa), H,0, (mepokcup Bogopona),
KMnO, (mepMaHranaT Kaimda, WIH Maprasmnoeka), H,S0, (cepraa
kucixora), NaCl (xnopus Harpus, unu nosapeHHas cons), CaCO,
(menr, Mmpamop, u3BecTHAK). Kakue XuMHUUYeCKHe 3J€MEHTEI BXOAAT B
cocTas Kaskaoro semnjecrsa? I[ocrapaiiTeck 3aIOMHUTE 9TH (DOPMYJIBL.

4. IlpueepuTe mpUMepsl BEILIECTE MOJEKYIAPHOI0 H HEMOJIEKYIAPHO-
T'O CTPOEHHSA.

5. Haoumure xuMudecKyo0 GopMyay IPUPOIHOrO ra3a MeTaHa, ecii
M3BECTHO, UTO B COCTAB €TI0 MOJIEKYJIBI BXOJIHUT OJHUH aTOM yriepoaa
¥ YeThIpe ATOMAa BOLOPOJA.

6. Hanumute xumMuvyecKkyo OpMYyIy MEHepalla MANAXHUTAa, 3HAHA, YTO
Ha JBA aTOMAa MeJHd B 3TOM COEJWHEHWN NPUXOJHUTCA OJAUH ATOM
yriepoja, IATH ATOMOB KHCJI0POJA M JBA ATOMA BOJIOPOJA.

7. IlpueenuTte o oSHOMY IPUMEPY BELIECTEB, MOJIEKYJBI KOTOPEIX CO-
CTOAT M3: a) IBYX aTOMOB OJJHOTO M TOT0O }Ke BJIeMeHTa; B) Tpéx aTo-
MOE U JIBYX 3JIEMEHTOB; B) IATH aTOMOB U JIBYX 3JIEMEHTOB; I') IIATH
ATOMOB U TPEX 3JIEMEHTOB.

8. IlpepmonosxkuTte, KAKWe U3 [ePEUNCJIEHHBIX BEIIECTB HMEIT MOJe-
KYIApHOE CTpOeHHe, 4 KaKWe — HeMOJeKYJIAPHOe: a) KHCIOPOI;
0) Boza; B) caxap; ') ANIOMUHUI; ) MpaMoOp; €) VKCYyCcHasa KHCJIOoTAa.
OrBeT obocHYIITE.

m 3cn<on-| MOCTOSHCTBA COCTABA BELLECTB
MONEKYNSPHOro CTPOEHMS

B nmauane XIX B. dpasnysckuii xuMmukr sHozed Jlyvu
IIpyeT OTKPELI 3aKOH IOCTOSTHCTEA COCTARA.

CocTaB BelleCTEA NMOCTOSHEH ¥ He 3aBHCHT OT cHoco0a
€ro noJy4YeHusd.

Hanpumep, yrileKHCIIbIN ras, MOJYUYeHHBIN CKUTaHHEM
VIVIA UK MPUPOJHOrO rasa, npu OpOoKeHUU TIIIOKO03bl UJIN
npu IBIXaHUHM, UMEeeT OOUH U TOT JKe COCTAB, OTHY U TY JKe
xumudeckyo (popmyny CO, u oiHum U Te Ke CBOHCTBA.
AcropbuHOBaA KUCJIOTA, COAEPIKAIIAACA B IIJIOAAX HMTUTOB-
HHUKA U MOJyUeHHAA UCKYCCTBEHHO, — 5TO OIHO U TO JKe
coequnenue. [losromy MHOTHEe BemecTBa, KOTOpbIE Iep-
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Puc. 24. Ilpupogasle Puc. 25. [IparoneHHBIe KAMHHA!
KPHCTAJLIbI CHIbBHHA candwup (a), anmas (6),
anexcaHApHUT (8)

BOHAYAJBHO BBIJIEJAJIN M3 IIPUPOJHOTO ChIpbsi, TeIlepb
IOJIYYAaT HAa XMMHYECKHUX IIPOU3BOACTBAX, a 3aTeM HC-
IMOJIB3YIOT IJIs IIPHUTOTOBJIEHUA JIEKAPCTB, B IIUIIIEBOH NPO-
MBIILJIEHHOCTH, B O0bIiTYy. OHH MOJHOCTBIO UAEHTHYHLI IIPH-
POAHBIM BENIECTBAM II0 COCTABY M CBOMCTBAM.

MMeHHO 3THM YHCTBI€ BeI[eCTBA OTJIHYAIOTCA OT CMe-
ceil: cocmas Kaxicdozo seuiecmsea NOCMOAHEH U MOMcem
Oblmb 8blpaxdcer Xumuieckoil popmynoil, 6 mo epems Kak
cMech Modcem uMemsb NPoU36oNbHbLIL COCMAs.

ITpu aToM HeOOXOAMMO OTMETHTH, YTO 3aKOH IIOCTOAH-
CTBa COCTaBa He ABJIAETCS BCEOOIINM, OH IIPUMEHNM JIHINb
K BelllecTBaM, COCTOAINUM u3 MoJsekyyi. Cocmas seujecma
HeMONeKYAAPHO20 CMPOCHUS 3a4acmylo 3a8ucum om cho-
coba ux nonyieHnus. [IpuBeaém mpumep. XJIOPUL KaTusd
KCl (munepan cunbBWH) 00pa3yer OecliBeTHbIe KPHUCTAJI-
Jbl, II0 CBOMCTBAM HAIIOMHHAMOIINE TOBAPEHHYIO COJIb
(xsopuyg HaTpusa). OnHAKO B IPUPOJie U3PESKA BCTPEUAIOT-
cA KPHCTAJJIbI CHJIbBUHA, HMEIOIHE ADPKYI0 OKPacKy
(puc. 24). OkpanleHHbIe KPUCTAJIBI OTJIUYAIOTCA OT 00bIU-
HBIX O0€CIIBeTHBIX JIMIIIL T€M, YTO UMEIOT «Ze(eKT» — B HUX
COIEPIKHUTCA HEKOTOPhIM M30LITOK aTOMOB KaJuWs, HAIIPH-
mep Ha 100 aromos xnopa npuxonurca 105 aToMoB KaIus.
@opmyJly OKpaIlIEHHOM cou paBuiabHee 3anucars K, (5Cl
nu B obgem Buge K, | Cl. Hanmuune nogo6HbIX 1e(eKTOB,
a Taxke HeDOJIBIIOT0 KOJMYECTBA ATOMOB IIpHMeceii 00yc-
JIOBJIMBAET HEMOBTOPUMYIO OKPACKY MHOTUX JAPATOIEeHHBIX
KaMHell — anMmasa, candupa, agrexcaggputa (puc. 25). Ilo-
aTOMY IomobpaTh ABa OJIHM3KHUX II0 OKpAacKe KaMHSA TaK Ke
TPYAHO, KAK HAWTH ABYX IOXOMKUX JIOHEH.
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Knaccndmraums sewecrs. Mpoctsie 1 cnoxHele sewecrea

1. Karoii cocraR uMeeT Bojma? 3aBUCHT JIH OH OT criocoba eé momayue-
Hua? [loyeMy Bojla U3 BOJONIPOBOJHOIO KpaHa, U3 KOJIOAIA W U3 MO-
PA PasIndaeTcs II0 BKYCY?

2. BrimumuTe BeliecTBa, COCTAB KOTOPBIX He BABHCUT OT coocoba UX
MOJYYeHUA: YITIEKHCIBIH Ias, STUJIOBLIE COUPT, KBADPIL, VKCYCHAA
KHUCIIOTA, AJIMA3.

m Knaccu¢umuua BELLLeCTB.

MpocTbie U cnoxHeie BewecTsa

K Hacrosmemy BpeMeHM M3BecTHO okoJyio 120 Mmuiaauo-
HOB BEITECTRB, 1 3TO YMCJO MTOCTOAHHO Bo3pacraer. [lnsa To-
ro 4To0bl OPUEHTHPOBATLCA CPeJH TAKOI'0 OTPOMHOI0 KO-
JUYECTBA BEIeCTB, XUMHUKH paslelInJIi UX HAa OTAeJIbHEIe
KJIacChl — COCTABHJIN UX Kjaaccuuramuio (cxema 1).

Hccnenysa HoBOe BelllecTBO, YUEHBIC He TOJLKO OIpeje-
JAKT eTo COCTAaB, HO M OTHOCAT K OIPeNe/IEHHOMY KJaccy.
B nepByo odepenrs BBEIACHAOT, YHCTOE 3TO BEIECTBO HJIH
cMech. Kak BBl TOMHUTE, cMecu OBIBAIOT OJHOPOJHBLIMU M
HeonHopoaHbIMU. OnHOPOAHYIO CMech — PacCTBOP — TO
BHEIIHEeMY BUAY HEBO3MOMKHO OTJIMYHUTE OT YHCTOT'O Bellle-

Cxema 1
Knaccudukanua seniecTs
BEIILECTBA
| YMcTEIE BENIECTRA I < ] CMecH BelllecTs I

cMecen

IIpocTrie CrosKHEBIE OnHopoIHbIe HeogropogHrie
BellecTBa BEII[eCTBA cMecH CMecH
(xEMHUYecKHe
COeTMHEeHMST)

Hemerannb l Merannst ] |HEOP1"&HH'~IECKKE OpranmdecKkue

|  coeguHeHHS | coegMHeHHS

Heoprannueckne BeIecTBA
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

crBa. MHcmoapsysa ¢usnueckme MeToAbl (oTCTamBaHHE,
(umapTpoBaHKMEe, BHIIAPHUBAHUE H Ap.), U3 CMECH MOXKHO
BBIJIeJINTh BeIllecTBa, €€ 00pasyolue.

YucThle BelecTBa IO COCTABY IOAPa3AeaAlT Ha IIPOC-
ThIE 1 CJIOKHbIE.

IIpocThie BemecTBa 00Pa30BAHBI ATOMAMM OJHOT'0 XHMH-
YeCKoro 3JieMeHnTa.

Hanpumep, BelmiecTso #eaes30 COCTOUT JIUIIEb U3 ATOMOB
JKejesa; ras KuUcaopon obpasoBaH MOJEKYJaMM, COCTOSA-
IUMH TOJLKO M3 aTOMOB KucJjgopoga. Ob6paTiuTe BHUMaHUE
Ha TO, YTO 4Yallle BCEro IIPOCThI€ BelllecTBa HA3LIBAIOT TaK
JKe, KaK U XHMHWYECKHe 3JIEMEHTBI, M3 ATOMOB KOTODBIX
oHm oOpasoBaHbl. Korma MBI TOBOPHUM O KHCJIOPOJE, COAED-
sKameMmca B atrmocdepe 3eMId, KOTOPBIM ABIIIIAT BCE JKH-
Bble OPraHM3MbI, MBI UMeeM B BHUJY IIPOCTOE BEIeCTBO —
raz KHCJIOpOA, cocroamuit u3 monerysa O,. losopa xe
0 TOM, YTO 3TH MOJIEKVJIEI COCTOAT U3 JBYX ATOMOB KHCJIO-
pojlia, Mbl UMeeM B BUAY aTOMBI OIIpEeAe/IEHHOr0 BUIA, T. €.
XUMHUYECKUH 2JIeMeHT KHUCIOPOI.

HurepecHo, YTO MHOrMe XMMUYECKUE 3JeMeHThl o0pa-
3YIOT HE OJHO, 4 HECKOJHKO IPOCTELIX BEINecTB. JTO ABJe-
HUe HA3BIBAIOT AJIOMPONnUeil, a IPOCTLIe BellecTBa, obpa-
30BAHHBIE OJJHUM XUMUUYECKUM BJIIEMEHTOM, — QJAJI0MpPOon-
HbtMu modupurayuamu. Kuciopos cyliecTByeT B IPUPOIE
He TOJIbKO B Bufe monekya O,, HO U B BHUJe TPEXATOMHBIX
mosnekya Oj. Ilpocroe Bemecrso O; Ha3LIBAIOT O030HOM.
Bouabiioe KoJludecTBO 030HA COAEPMKUTCA B aTmocdepe.
HeckonbKko alaoTponHbIX MOAM(pHUKALIMI 00pasywT yrie-
pox (anma3s, rpaduT u ap.), hocdop, cepa.

IIpocThie BelecTBa IOAPA3AEIAT HA METAJLIbI M1 HEME-
Tannbl. Meranaasl ((xeje3o0, Melb, IIUHK, OJIOBO, cepebpo,
30JI0TO, HATPHI) OTJIMYAKTCA OT HEMEeTaJLIOB XapaKTep-
HBIM MEeTAaJJIHNYecKHM OJeCKOM M KOBKOCTBIO, OHH XOPOIIO
IPOBOIAT TEILIO U 3JIEKTPUYECKUN TOK. MHOrue HeMeras-
JIBI IPU KOMHATHOMR TeMIlepaType — rasbl (KHMCJIOPOI, BOAO-
poz, a3oT, XJOp, FeJiNii), eCTh CpeAl HUX JKHIKOCTE (OpoMm)
u TBEépAble BellecTsa (yrouas, cepa, docdop, uon). Heme-
TAJIIBI IJIOXO NPOBOAAT TEILIO U 9JeKTPUUYECKHU TOK, a B
TBEPJIOM COCTOSIHUH IIPH yIape PACCHIIAIOTCA.
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Knaccndmraums sewecrs. Mpoctsie 1 cnoxHele sewecrea

Yucao U3BECTHBIX IIPOCTHIX BelleCTB B HECHOJILKO pPas
IIpeBoCXOJUT YHUCIA0 XHMMHYECHKHX 3JIeMeHTOB. CI1o:KHBIX
BelrecTB ropasino GoJbIIe.

CiosxHbIe BellecTBA COCTOAT U3 ATOMOB Pa3HBIX XHMHYEe-
CKHX 3JIeMeHTOB.

ClIoHEBIe BeIllecTBA HMHAYE HA3LIBAIOT XHMMHUYECKHMH
coequHeHuamMu. OHU TOXKe 00pasyrwT JiBe OOJIbIIHE I'DPYII-
bl — OpraHHYecKue U HeopranuuecKkue coegunenud. B co-
CTAB OpPraHHYeCKHX BellecTB 00s3aTeJbHO BXOMUT yIJe-
PO, MO3TOMY IPH HATPEBAHUU HEKOTOPBIE H3 HUX MOTYT
obyrnuBatbca. MBI y)Ke ONMCHIBAIM TAKOH ONLIT € caxa-
poMm. CnoBO «OopranudecKue» HAIIOMHHAET O TOM, UTO KOT-
[Ia-TO 3TH BeIlleCTBA BLIAEIANN U3 PACTEHHUHN U MKHBOTHBIX.
Tax mo cux mop moaydarT caxap. Cpeay H3BECTHBIX BaM
OpraHHUYeCKHX BeIlleCTB HAa30BEM 3THJIOBBIN CIIHPT, VKCYC-
HYI0O KHCJIOTY, ACIHPHH, KpaxXMaJi, IeJlIKJIo3y, 0elIKH,
naactMaccbl. OprammuyecKHX BellleCcTB ropasfo 0oJbIle,
yeM HeOPraHH4YeCKHX, K YHCJIY KOTOPBIX OTHOCAT HE TOJIb-
KO COeIMHEeHNA BCeX XMMUYECKHX 3/IEMEeHTOB, KPOMe yIJjie-
poja, HO U IIpOCTelIlIne COeAUHEeHHA yIiiepoaa, HaIpuMep
VIVIEKHCJbIN ra3. KBapil, KMcIopol, Boja, cepHasd KHCJIO0-
Ta, IOBapeHHAad COJIb, CONA — HeOpraHMYecKHe BellecTBa.
B migoJbHOM Kypce XMMHM Bbl cHauaja OyleTe M3y4yaThb
HeopraHudecKye BelllecTBa.

nuﬁopuropuuﬁ onbiT 4, OzHakomneHue ¢ 06P¢13I.IGMII
MPOCTbIX M CNOXHDbIX BELWECTE
Paccmotpure BbigaHHLIE BaM BellecTEa, 06palyas BHUMOHHE HO MX XUMMYECKHe
dopmynel. PazgenuTe sewtectea Ha npocTeie M cnoxHele. Beinuwmre ux bopmy-

nbl B oTAEnbHbIe cTonbusl. Cpegu NPOCTLIX BEWECTE HOMAWTE METANbl U HeMe-
Tannsl. Kakumu obmmm ceoiticteamu obnagatot metrannui?

1. O0BACHUTE PASHUIY MEXIY NOHATHAMH «XUMWUYECKHN 3JIeMeHT»
M «IPOCTOE BEMIECTBO», «IIPOCTOE BEIIECTBO» U «CJIOMKHOE Belle-
CTBO».

2. OnpepenuTe, B IPHBENEHHON HHUKe HH(POPMAITHH peYb HIET O Ke-
JIe3e KAK 0 XUMHYECKOM 3JIeMeHTe HIIH IPOCTOM BelllecTEe,
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA
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Pue. 26. Moiennu HEKOTOPBIX BeIllECTB K cMecel

B opranusMe ;KMBOTHEIX ¥ YeJIOBEKA Kelledy OPHHAIJICKNAT OHA U3
IABHBIX poJeil — OHO BXOJAMUT B COCTAB TeMOrJIOOHMHA KPOBH, Iiepe-
HOCATIETO KHCJIOPO/ OT OPTAHOB ABIXAHUA U YIVIEKHCJBIN I'as oT TKa-
Heil Kk opranam geixanuda. Monekynra remorno6uHa OUeHb CIOMKHA.
IIpusenuTe MpUMepsl U3BECTHBIX BaM MeTaswnos. K kakum Bemtect-
BAM OHU OTHOCATCHA — MPOCTHIM HJIH CJOMKHBIM?

ITpuBeguTEe NPHEMEPLI MPOCTHIX BEIECTB, ¢ KOTOPHLIMH Mbl HMEeM
[IeJIO B IOBCEIHEeBHOM KU3HH.

TToueMy YHCJIO M3BECTHBIX IPOCTHIX BEHIECTB GOJbINE, YeM YHCJIO
XUMHUYECKHUX 3JeMeHToB?

Kakwe sneMeHTH HMeIOT annoTponusie Moguduranun? IIpusenure
IPHAMEpEI.

Paccmorper pucyHok 26, ompeneianTe MOJeIH IMPOCTHIX BEINECTB,
CJIOCHBIX BelllecTB, cMecel BerecTs. OTBET MOACHUTE.

Bl Ovocumensian aromsas

M MONEKYNSPHAs MAcCChl,
KCI‘-IeCTBeHHbII:‘I M I(OHH‘-IGCTBeHHbII‘:I
COCTQB BELLECTBA

ATOMBI HACTOJIBKO MAJIbI, UTO HMX Maccy TpPpyAHO BBIDa-

KATh B IPUBBIYHBIX €IUHUIAX — I'PAMMax WIK KWJIOrpaM-
Mmax. [laxxe camble TAMKENble ATOMBI BeCAT HUUYTOXKHO Ma-
J10 — okoso 10722 r, . e. 0,0000000000000000000001 r.
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OTtHocuTensHas aTOMHOA M MOneKynsapHas Macchl

Topasgo ynoOHee cpaBHUBaATh Maccy HAHHOTO aToMa C
KakKoi-To APYroi o4eHb MAaJIOH MaccoH, IPUHATON 3a egu-
HUIlY M3MepeHHs. B KadecTBe TaKoM eQUHHUIILI HM3Mepe-
HHUA YYEHBIE JOTOBOPUJINCE MCIIOJIB30BAThH % 4acTh Mac-
Cbl aToMa yriepoja. 9Ty eIUHHIY Ha3BIBAIOT AHLOMHOILL
edunuyeli maccvt (a. e. m.). Macca aroma, BhIpa)KeHHAas
uyepea 3Ty BEJIUYHHY, IIONYYNJIA Ha3BAHHE OTHOCUTEIB-
HOI aToMHOM Maccel. Eé o6osrauaror A, (MHAEKC r — mep-
Basad OYKBa aHIVIMHCKOTO cjioBa relative — <«OTHOCHTEb-
HBIHA»),

OTHOCUTENILHAA ATOMHAA MACCA — OTHOLIEHHE MACCHI
aTroMa JaHHOT0 XHMHYECKOro sjemMeHTa X K % MAacchl aTo-
Ma yriepopna:

OrHoCcHTeNbHAA ATOMHAas Macca DOKas3bIBaeT, BO CKOJIb-

1
KO pas Macca JaHHOT0 aToMa 00abIire 75 Macchl aToMa yrie-
poxa. Hanpumep, A (H) =1, T. e. oqun aTom BogOpoaa ume-

1
eT TAKyIO ke Maccy, KaK —— aroMa yriepoja. Atom ¢ropa

12
B 19 pas Taxkenee % aroma yriepoga: A (F)=19.
OTHOoCUTeILHAA ATOMHAA Macca — BeJluU4YHnHA Oespas-

MepHasdA, MoJ00HO BCeM APYTUM OTHOCHUTEJILHBLIM BEJIHYH-
HaM. E€ Henb3sa nyTaTh ¢ abCoiomHOil MACCoit aMmoMmMa, BbI-
paskKeHHOH B aTOMHBIX €IJUHHIIAX Maccehl (a. e. M.). Hucuaen-
HbIe 3HAUYeHHUA a0COJIOTHBIX MacC aTOMOB, BbIpa:KeHHBIX
Ba.e.M., COBHAJAIT CO 3HAYCHNAMHY OTHOCHUTEJIbHBIX ATOM-
HBIX Macc. B HeKOTOphIX YUeOHHKAX HMCIOJbB3VIOT UMEHHO
9TH, a0COJIOTHEIE eUHHUIIBI: HATIPHIMeEP, Macca aToMa KHcC-
Jopojna pasHa 16 a. e. M., aroma cepbl — 32 a.e. M. H T. JI.
Hy:xH0 moMHUTEL 0 TOM, 4T0 1 a. e. M. — HeoObIUaiiHO MAa-
gaa BenuunHa (1 a. e. m. = 1,66+ 10727 Kr), oHA MeHbIIIe
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Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

KWUJIorpaMMa IIPUMEPHO BO CTOJIBKO pas, BO CKOJLKO Macca
YeJIOBeKa MeHbIIIe MacChl 3eMHOTI'0 II1apa.

AToMBI pasHBIX XMMHYECKHX 3J€MEHTOB pasindaioT-
csa o macce He 6osee ueM B 300 pa3s, m03TOMY OTHOCHTEIb-
HBIe aTOMHBIE MAacchl IPEeACTaBAAIOT co00il CpaBHHUTENb-
HO HeDOJbIIIMe YHCIa. 3HaYeHUe OTHOCUTEeJIbHOM aTOMHOMI
Macchl KasKJ0or0 XMMHUYECKOro sJieMeHTa IpuBeeHo B Ile-
puonuueckoin cucreme II. 1. Menneneera. Ha npaxkruke
5TH 3HAUYEHHU A O0OBIUHO OKPYIVIAOT 0 IeJIbIX uncesa. OKpyr-
JIEHHBIE 3HAUEHUS OTHOCHUTEJIbHEIX ATOMHBIX MACC HEKO-
TOPBIX XMMHUUYECKUX 2JIEMEHTOB IPHBeAeHLl B Tabauie 3
(cm. c. 25).

ATOMHEIE MacChl HEKOTOPBLIX XHMHWUYECKHX DJIeMeHTOB
Brepsbie onupenenuna 1. Hansron B Hauase XIX B. OH, Ko-
HEUHO, He B3BEIIUBAJ OTAeJbHBIE ATOMbBI, HO CYMeJI OIIpe-
OeJHUTh, BO CKOJBKO pPas OOHU ATOMBI TdAMKelee WIH Jierde
npyrux. UaeecTHOo, HaIpuMep, 4TO MeJb Pearupyer ¢ cepoii
¢ obpasosanueM cyjbhuga megu CuS, B KOTOpoM Ha OIUH
aToM MeIU IPUXOIUTCH OOMH aToM cepbl. OIBITHBIM IYTEM
OBLJIO YCTAHOBJIEHO, YTO Macca MeIH B 3TOM COeQHHEHUH
B 2 pa3za OoJibilie, yeM Macca cepbl. CllegoBaTelbHO, KarK-
OBIM aTOM MeAHW B 2 pasa TaxKelee aToMa cepbl (puc. 27).
AHajoru4uHo ObLIO HANZEHO, 9TO aTOM MeIH B 4 pasa TaxKe-
Jee aToMa Kucaopoga. OKasajloch, YTO caMbIil JETKHAH —
aToM BOJOpOAa, IIO3TOMY IOJI0e BpeMdA ero Maccy NPHHH-
MaJd 3a eJUHHUILY H3MepeHusdA. IIloToM Macchl APYTHUX aTo-

6)

Pue. 27. CpaBHeHme macc aToMoB. Ecam OBl aToMBEI MOMHO OBLIO
B3BECHTEL HA Becax, TO MbI 3aAMeTHIH Obl, YTO ATOMBI MeJH TAMKeJee aTo-
MOB Cephbl: & — CeMb ATOMOB MeJH TsKellee, UeM CeMb ATOMOB Cephl;
6 — cemb aToMOB MeH (A, = 64) UMeIOT TAKYIO e Maccy, Kak YeThIp-
HaJAIATh ATOMOB cepkl (A, = 32)
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OTtHocuTensHas aTOMHOA M MOneKynsapHas Macchl

1
MOB CTajalu CpaBHHBATE C E Macchbl aToMa KHCJIopoaa,

acl961lr.—c % Macchl aToMa yIrjieposa.

OrHOCUTenbHAA MOJIeKydApHaaA macca (M) noxkasbiBa-

1
eT, BO CKOJIBKO pa3 Macca MOJIeKVJbIL OoJIbIIIe ﬁ MAaCCHI

aroma yriepoja. [ HaX0KAeHUS OTHOCUTENILHON MoJse-
KYJISPHOI Macchl He 00A3aTebHO 3HATH MACCY MOJIEKYJIbI.
Topasmo mpole pacCUYUTATL OTHOCUTEIBHYIO MOJIEKYJIAD-
HYIO Maccy, IPUHUMAasA BO BHUMaHue, 4YTO Macca MOJIEKYJIbL
paBHa cCyMMe Macc aTOMOB, U3 KOTOpPBIX oHA cocTourt. Cie-
JOBaTeJIbHO, OMHOCUMENbHAA MONCKYAAPHASL MACCA PAB-
HA CYMMme OMHOCUMEJbHBLX AMOMHbBIX MACC XUMULECKUX
anemenmos, o0pasyruwux danHoe coeduHeHue, ¢ YL émom
yucaa amomoé kaxcdozo anemenma. Hanpumep, oTHOCH-
TeJbHAA MOJIEKYJIAPHAA Macca BOJLI pABHA CYMME JIBYX OT-
HOCHUTEJbHBIX ATOMHBIX MACC BOJOPOJa U OJHOH OTHOCH-
TEJIBHOI ATOMHOM Macchl KUCJIOPOaAa:

M (H,0) = 24 (H) + A (0)=2-1+ 16 = 18.

AHaJIOrTHUYHO, OTHOCHTeJbHasd MOJEKYJAPHAsd Macca
rasa aszora, cocrodiiero us moaexysa N,, pasHa 28, a rasa
Bozpopoza H, pasHa 2:

M/N,)=2A (N)=2-14 = 28;
M (H,)=2A(H)=2-1=2.

CpaBHHMBAas 3TH 3HAYEHU S, MOXKHO 3aMeTUTh, YTO BOO-
pox B 14 pas jerde azoTra, — 3TO caMblii JIETKUM U3 Ta30B.

OTHOCHTE/IbHBEIE MOJIEKYJIAPHBIE MacCChl IIPOCTBIX Be-
IIeCTB, UMeII[NX HEMOJIeKYJIAPHOe CTPOeHIe, a TAKKe ce-
pel U (pocdopa NPUHATO CUUTATH YUCJICHHO PABHBIMH HX
OTHOCHUTEJBHBIM aTOMHBIM Maccam: Hanpumep, M (Fe) =
= A (Fe) = 56.

Xumuueckasa (popMyJia BellecTBa 3aKJodaer B cebe 1o-
cTaTOuYHO MHOr0 nHpopManun. PaccMoTpuM (hopMyIy BOALI
H,0. Bo-nnepBbIx, OHA IOKA3LIBACT KAUECMBEHHbLIL COCMAB
BeIleCcTBA: JaHHOE BeIIeCTBO COAEPKHUT BOAOPOL M KHCJIIO-
pox. Bo-BTopeIX, XUMHYecKad GOPMY.JIa BEIPAKAET KOLUYE-
cmeeHHbLi cocmas BelllecTBa. B BoZie Ha [Ba aToMa BOJOPO-

41




Fnoea 1. NEPBOHAYAJIBHBIE XMMMYECKME NOHATHUA

na (ux orHocurenpHasa macca — 24 (H) = 2+1 = 2) npu-
XOAUTCA OAUH aToM Kuciaopoja (ero macca — A (O0) = 16).
CrnemoBaTenbHO, Ha 2 MACCOBBIE YaCTH BOAOPOA B BOJE IIPH-
xoauTcsa 16 MaccoBBIX YacTel KHUCI0OPOAa, UJIA, MHBIMHU CJIO-
BaMM, OTHOIIIEHHE Macc BOAOPOAa M KHCJIopoka pasHo 1 : 8:

mMH): m(0)=2:16=1:8.

fcHo, UTO ANA HMOJIYYEeHHUA BOABI U3 BOAOPOLA U KHCJIO-
pojZia MX HaJ0 CMeIllaTk B MAaCCOBOM OTHomIeHUH 1 : 8.

ITo xuMuYecKoi (opMyJe MOMKHO PacCUMTATH MAacCCO-
BbIe JOJU XUMHUUYEeCKHX 3JIeMeHTOB B coeguHeHuu. Macco-
BAA OOJA XHMHYECKOro 3JeMeHTa IIOKAa3bIBaeT, KakKasd
YacTL OTHOCHTEJLHOHM MOJeKYJAPHOII Macchl BellecTBa
NPUXOAUTCA Ha JaHHBIA asjgemenT. EEé paccuuMThIBAIOT IIO
dopmye:

w(X) = 24 &)
M}.‘
roe w(X) — MaccoBasda J0JIA XUMHAYECKOT0 9JIeMeHTa X, BbI-
paKeHHAad B JOJIAX eJUHUIIBI;

n — 4YHCJI0 aTOMOB JAHHOIO 3JIEMeHTa, 0003HAaUueHHOe
HHIEKCOM B (DOpMYJie COeJUHEeHU A,

A, — OTHOCHUTeJIbHAdA aTOMHas Macca X;

M  — oTHOCHTelIbHAS MOJEKYJsSpHAd Macca coeJuHe-
HUA.

Hoseit HA3BIBAIOT YACTH IEJIOT0, IIO3TOMY CyMMa BCeX
moneii paBHa equunie, uau 100% .

3amaua 1. PaccuuraiiTe MaccoBbIe MOJIM XUMHUYECKUX
3JIeMeHTOB B KpacHOM :kenesHAKe Fe,05.

Pemenue.

OnpenenrM OTHOCUTEIBLHYIO MOJEKYIAPHYIO MACCY Be-
IecTra:

M (Fe,0,) = 24 (Fe) + 3A,(0) =256 + 3+ 16 = 160.

3arem paccuuTaeM MaccOBbIe JOJH XHMHUYEeCKHX 3Jie-
MeHTOB HeJjle3a U KHCJopoaa:

_ 2A,(Fe) _ 2:56 _ oF &
w(Fe) = M._(Fe,0;) 160 0,7, nuan 70% ;

_ 3A.0) _3-16 _ 0
w(0) N (Fo,0) 160 0,3, nau 30% .
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OrtHocuTenbHAs OTOMHGOA M MONEKYNApHAA MACChl

O6paTuTe BHUMAHWeE, YTO CyMMa MaCCOBbBIX JOJIEeH Ke-
Jesa u KucJyopoga cocrasiset 1, uan 100% .
OrBert. w(Fe)=T70%; w(0)=30%.

3amaua 2. PaccuuraiiTe Mmaccy aToOMOB KHCJIOpOJa, CO-
gep:xaimuxcda B ogaoM ctakase (200 r) soasbl.

Pemenue.

PaccumnTaem MaccoBYyIO 100 KMCJIOPOJA B BOJE:

_ A0 _16 _ g
w(0) M.(L,0) 18 0,889, niu 88,9%.

Takum obpazom, m(0)=0,889-200r=177,8r.
OrsBer. m(O)=177,8r.

1. MaiiTe ompejeneHHWsa HOHATHH «OTHOCHTEJIBHAA aTOMHAA Macca»,
«OTHOCHTeNbHAA MOJEeKYJIApHAad Macca» . Karkoll cMBICI HIMeeT ¢JI0-
BO «OTHOCHTeJIbLHAaA» 7

2. Yro ozmauaer zanuchk A (S) =327

3. Kaxoii aTom TAxesee — 3Kejle3a WIH KPeMHHA — U BO CKOJIBKO paa?

4. Onpejenure OTHOCHTEJBHBIE MOJEKYJIADHBIE MACCHI MPOCTHIX Be-
1IecTB: BOJOPOJA, KHCIOPOJA, XJI0pa, Meau, anmasa (yrmepoga).
BenoMuuTe, KAaKHe M3 HHUX COCTOAT M3 ABYXATOMHEIX MOJEKYJI,
a KaKHe — U3 aTOMOB.

5. PaccunTaiiTe OTHOCHTEIbLHBIE MOJEKYJIAPHBIE MACCHI CIENYIONIHX
coefmHeHUi: yrnexkucaoro rasa CO,, cepnoii kucnorer H,S0,, caxa-
pa C,,H,,0,,, arunosoro coupra C,H; O, mpamopa CaCO,.

6. B nepoxcuje Bomopoja HA OJMH ATOM KHCIOPOLA OPUXOAUTCH OLUH
aroMm Bogopopa. Onpenenure GopMyJIy NepoKcHUga BOLOPOAA, eCIH
U3BECTHO, YTO €€ OTHOCHTENLHAA MOJIEKYIApHAasA Macca pasHa 34.
KaxoBo mMaccoBoe COOTHOIIIeHHEe BOLODOJA U KUCIOPOLA B 3TOM CO-

eIHHEeHWUH?

7. Bo CcKONIBKO pas MOJEKYJa YIVIEKHCIIOTO rasa TAKelee MOJeKYJIb
Kucaopona?

£. Yro HasHIBAIOT MACCOBOH JOJeH XMMHUYECKOr0 2JIeMeHTA B coeHHe-
wuu?

*9. B KaxKoM MACCOBOM OTHOIIEHHH HYXHO CMeIIATh MKeJIe30 U cepy IId
noJIyueHHA cynbduaa xene3a FeS?
*10.B KaKOM MaccoBOM OTHOIIEHUH HYKHO CMEIIaTh aTIOMHHUI U cepy
IJIA IoNMy4YeHHA cyabduga amomunna Al,S,? Onpegenure macco-
BBIE IOJH XUMHUYECKHX 3JeMEHTOB B 3TOM COSIHHEHMUH.
11.0mpegenuTe MaccoBLIe TOJMU CePLl H KUCTOpoAa B Moseryte SO,.
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12.0npegenure MaccoBble HOJMH XUMHYECKHX 3JIeMEHTOB B MpaMope
CaCO,.

13.Paccuuraiirte Maccy aTOMOB KHclopoia B Kycke mpamopa CaCO,
maccoii 20 r.

14.¥eranoBuTe (OPMYJIY OKCHJIA a30Ta, €CJIU ero OTHOCHTelbHAA MO-
JnexyJApHas Macca pasHa 46.

*15.HensgecTHOE BEIECTEO COCTOUT U3 TPEX BIEMEHTOB — YIVIEpojaa,

BOJOpOAA U KUciaopona. OTHOCUTeNbLHAA MOJEKYIAPHASA Macca Be-
mjectea pagHa 30. YecraHOBUTe ero (DOPMYIY.

m 3cu<ou COXPAHEHMS MACChI BELLLECTB.
YpaBHeHWs XMMHMYECKMX peaKLmi

B XVIII B. Ha oCHOBAHUHM MHOI'OYMCJIEHHBIX 3KCIIEPH-
MeHTOB (paHnysckuil xumuxk Anryax Jlopan JlaByasee u
HEe3aBUCHMO OT Hero pycckui vuénsiii Muxamn Bacunbe-
BUY JIOMOHOCOB YCTAHOBHJIH:

JNomonocor Muxaun
Bacunbernu (1711 —1765)

Benukui pycckuid yuéunid. CbiH apxaHrensckoro
kpecTbaHMHa-nomopa. Yuuncs 8 Mockee, & Cnaes-
HO-TPeKO-NaTMHCKOW akaaemumM, satem B [epma-
HuW. OH CYMTaN, YTO TeNa COCTOAT M3 KKOPMYCKYN»
(monexkyn) — mensuaMWmMX 4ACTHL, MMEIOLWMX BEC
M obnapaloWWX BCeMW CBOMCTBOMM BeLlecTed,
Q KKOPNYCKYnbI» COCTOST M3 «3neMeHToB» [(aTo-
moe). OpHOKO CO3AOUHHAS WM OTOMHOA TEOPMA He
6uina onybnukosana. JlomoHocos cdopmynupo-
BAN 3aKOH coxpaHenus martepuu (1758): «Bce
nepemeHsl, B HOType CNyu4alOlMecs, TAKOro CyTb
COCTOAHMS, 4TO CKOMbKO 4ero y OAHOrO TeNnda OTHMW-
MeTCs, CTONBKO NPMCOBOKYMMUTCA K Apyromy. Tak,
exenu rae ybyaeTr HECKONLKO MOTEPHM, TO YMHOXMTCA B apyrom mecte...» A, C. lMyw-
kuH, cobMpaswmii MaTepuansl k Guorpad K yueHoro, nucan, 4to y Hero Gein Henpoc-
Toi xapaktep: «C HMM wWyTuTe Beino HaknagHo. OH Beape Bein TOT Xe: AOMQ, rae Bce
ero AoMo4apUbl TPeneTanu; 8o ABOPE, FAe OH HPan 3a YwH naxeH; B Akagemum, roe
He cMenu npu Hem nukHyTb». JlomoHocos cospan nepeyio 8 Poccun xmmuueckyio na-
6opaTopHio, BEEN B XMMMIO KONTM4YECTEEHHBIE METOMbI MCCNeJOBAHMA, pa3paboran me-
TOQ NONMy4eHUs HENPO3PAYHOro CTeKNa (CMankTel), KOTOPLIM MCMONBL3OBAN AN CO3AA-
Hus mo3auku. Mo cnosam [NywkuHa, €MCTOpUK, PUTOP, MEXAHWK, XMMHK, MMHEparnor,
XYOOXHMK W CTUXOTBOpEL, OH BCE McneITan U Bcé NpoHuk». Mo maMumaruee M. B. Jlo-
moHocosa B 1755 r. Bein oTkpbiT MOCKOBCKMI YHHMBEPCHTET, KOTOPbLIH Tenepb HOCHT
ero Mms.

44




3akoH COXpaHeHMs MOCChl BELWecTB. YPGBHBHHH XUMHYeCKHMX p-&dl(l.l,lriﬁ

B pe3yibTaTe XMMHYECKHX IIpeBpalfeHHil Macca BemiecTB
ocTaérca HEM3MEeHHOH — 001Iasg Macca BCeX HCXOQHBIX Be-
I[eCTE PABHA 00IIei Macce BCeX MPOAYKTOR PeaKI[HH.

910 yTBepKAeHUE HOCUT HA3BaHIE 3AK0HA COXPAHEHUsI
MAacCChI BelIeCTB NPU XuMHYecKnx peaknuax. Ceituac oHO
KasKkeTcd OYeBHAHEBIM. /lefICTBUTENBHO, B Pe3yJjbTaTe XH-
MHUYEeCKHMX peaKIMi OJJHU BeIlecTBa IIpeBpallaTcd B Ipy-
rve, HO IIPHU 3TOM aTOMBI HE MCUE3al0T, He MOABJIAITCS M He
IpeBpalanTca U3 OJHOTO BHA B IPYrOii.

OmHaKO B TO BpeMs, KOIJla aTOMHO-MOJEeKYJIApHasA Te-
OpHsA ellé He 3aBoeBaJia BCeoOIero NpU3HAHUA, MHOTHE
daKThl, Ka3ajioch, IPOTHBOPEUMNA 3aKOHY COXPaHeHUd
Macchl BellecTB. Hanmpumep, BceM M3BECTHO, YTO CBeYa 110-
CTeleHHO Cropaer, eé macca yMmeHsbIaerca. Kak sTo ob6bsac-
HuTh? Iopenne cBeun — 3TO XUMHUYECKAas peakI[usd I1apa-
duHa ¢ KHCIOPOAOM BO3AyXa, IMPOoTeKarIlnada ¢ obpasosa-
HHEeM VIVIEKHUCJIOTO rasa u BoAbl. IIpoAyKTEI 2T0H peakiiuu
(YyriIeKHMCJIBIHM ras U BOAAHOM IIap) — rasoo0pasHble Bellle-
CTBa, KOTOPbIE YJIETYYMBAKTCH, IOITOMY HAM U KaKeTcHd,
YTO IIPOUCXOJUT IMIOTEPSA MACCHI.

XuMuyeckue peaKnuu OOBIYHO B3aNHCBIBAIOT B BUAE
ypaBHeHUH. B 1eBoi yacTi ypaBHeHUA XMMHUYECKOM peak-
UK IpeACcTaBIeHbl (POPMYJILI HCXOTHLIX BEIecTs (peareH-
TOB), a4 B IPaBoil — NpoAYKTOB. PaccMoTpuM HA nmpocTei-
mreM IpEMepe, KaK COCTABUTEL TaKoe ypaBHenue. Ilpu npo-
KaJlWBaHHUHU HA BO3AYXE MeTHOH (hOoNbIru HA eé IOBEPXHOCTH
obpasyetcs uyépHBI HajleT oxkcuga menu CuO — coenune-
HUA Meau ¢ kucaopogoMm. Mens Cu coequuAeTcA ¢ KUCTO-
pozoM Boaayxa (KHCJI0POJ COCTOUT M3 ABYXATOMHBIX MOJIE-
Kyna 0,), o6pasysa okcupn meau CuO:

Cu + Oy — CuO.

9To cxema pearxyuu. Yrodsl oHA MpeBpaTUIaCh B ypaB-
HeHHe, HYKHO YPaBHATH YKUCJI0 ATOMOB KayKJ0oro XUMUUYe-
CKOI0 3JIieMEeHTa B JIEBOM M IIpaBoil uacTAX (M0 M mocje
crpenku). Ilnsa aTOro paccTaBiaSIOT KoappuuueHmvt —
nudpel nepes GOpMyIaMHU BEIeCTB, VKEA3hIBAIOIINE YHCII0
YaCTHI[, BCTYIHBIINX BO B3aumomeicreue. Kak merko sa-
MeTHTh, YHCJIO ATOMOB KHCIOPOAA B JEeBOH M IIPaBoil dac-
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TAX CXeMbI Pa3JIMYHO: CJIeBaA JBa aToMa KHUCJIOpoja, cupa-
Ba — OJIMH, a 9TO IIPOTHUBOPEYNT 3aKOHY COXPaHEeHUs Mac-
cul BerlecTB. IloaTomy mepen popmynoii okcuga megu CuQ
nocrTaBUM Koa(pduiuenT 2:

Cu+ 0Oy, — 2Cu0.

Temeps cjieBa U CIIpaBa OT CTPEJKU 3aITUCAHO OJMHAKO-
BOE YMCJI0 aTOMOB Kucnopoaa. Oxuako, mocraBsus Koadhu-
nuenT 2 nepen popmysioirt CuO, Mbl OTHOBPEMEHHO YBEJIU-
UUJIU W YUCJIO ATOMOB Me[H B IIPABOil YACTH CXE€MbI — UX
craso gsa. [aa Toro uTo0bl YypaBHATH YHCJI0 ATOMOB MEAHU B
00eux YacTAX CXEeMbl, HYKHO IIOCTABHUTH €€ OAUH K03a(-
bunwmenT, Ha aTor pas nepen GopMyaon Meau:

2Cu + O, — 2CuO.

Terneps YUCJI0 ATOMOB Ka’XJI0r0 BU/IA B JIEBOM U MPaBOil
YacTAX CXeMbl OAUHAKOBO. YTOOBI MOAUEPKHYTH, UTO KO-
2 PUNUEHTH PACCTABJIEHBI, CTPEIKY Mexay dopMyraMu
peareHTOB M MPOAYKTOB B yYpaBHEHUU XUMUUYECKOH peax-
WY IPUHATO 3aMEHATh 3HAKOM paBeHCTBA:

2Cu + 0, = 2Cu0.

Kaxk BBI yiKe saMeTHaIH, KoaddunuenT 1, momgo0HO MH-
nexcy 1 B popMmyJie BelllecTBa, He CTABAT.

PaccmorpuMm enié oauH npumep. ImaBHad cocTaBHadA
yacTh npupojgHoro rasza — meraH CH,. Hanumem ypas-
HeHHe peakIHM ropeHusA MeTaHa, 3Had, UTO MPOAYKTAMH
peaknuu #ABIATesA yraekucaslil ras3 CO, u soga H,0
(puc. 28). Crauajia HAIHUIITEM CXEMY PeaKIIun:

CH, + 0,— CO, + H,0.

VpaBHsAeM YHCJI0 aTOMOB KaXKIOr0 XMMHYECKOTO 3Je-
MeHTa cJleBa M cIpaBa OT CTPEJIKH, T. €. pacCTaBUM K03(h-
dunuenTsl. Hauném ¢ aToMOB yryiepojia — B 00euX yacTax
HX 10 OAHOMY. 3aTeM IOACUYNUTAEM YHUCJIO ATOMOB BOIOPOAA:
B JIeBOIf UACTHU CXEeMbI X YeThIpe, a B IPaBOi — ABAa. YpaB-
HAEeM UX YHCJIO, IOoCTABUB Koa(puiiueHT 2 nepen popmy-
noit H,O:

CH, + 0, — CO, + 2H,0.
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PearenTsl (HCXOJHLIE BEI[ECTBA) ITpogykTe (KoOREYHEIE BelfecTRA)

+ 2H,0

Hunercer

Koaddunuentsr

Puec. 28. YpaBHeHHe peaKIIHH F'OPeHUA MeTaHa | ero H300paxeHue
€ IIOMOLIBLI0 MOfeIei

Hakomnern, ocramocs ypaBHATH YHCJIO ATOMOB KHCIOPO-
na. B neBoit yacTH TONBKO ABA ATOMA KHUCJIOPOAa B MOJIEKY-
ne O,, a B mpaBoil — 4YeTkwIpe (JBa aToMa B COCTaBe MOJIEKY-
aer CO, u no ogHoMy B cocrase AByX moserys H,0). Oue-
BUJHO, 4TO nepes (opmynoit O, B 1eBoH YacTu HYMKHO
IOCTAaBUTh Ko U muenT 2:

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

ITogcumnTaB elmié pas 4YMCJIO ATOMOB KaKJOT0 XHUMHYe-
CKOT0 3JIeMeHTa B JIEBOH M IPaBOil 4acTAX VpaBHeHUA XU-
MHUECKOH peaknum, yoeguMmcsa, uTo Ko3dPHUIMeHTHI pac-
CTaBJIEHBI IPABUIBHO.

Koas(ppunuenTsl B ypaBHEHUAX XUMHUYECKHX peakI[imii
HHOrAa OBIBAIOT AOBOJBHO OonbiiuMu ynciaamMu. IIpuseaém
npumep. CBeua caenana us napadguHa, KOTOPBINA ABIAETCA
CcMecChbl0 OJIMBKHX II0 COCTABY M CTPOCHHIO COEANHEHHH yI-
Jepozaa ¢ BogopogoM. CocTaBuM ypaBHEHHE PeaKIlUU rope-
HUA OAHOIO M3 HUX — oKTajgexaHa C;gH,g, cumraa, uro
BECh COZep KallUiicad B HEM YIVIePOJ IePeX0oJUT B VIVIEKHC-
JIBII ras:

C,H ;4 + 0, — CO, + H,0.
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CHauajga ypaBHseM YMCJIO ATOMOB YIJIepoJa M BOIOPO-
na, puida aroro nepen popmynoit CO, nocraBuM Koahdunu-
et 18, a nepen dopmysoit H,O0 — 19:

Teneps ocTajiochk YPaBHATH YUMUCJIO ATOMOB KHCJIOPOAA.
CiaeBa ux 2, a cupasa — 18+2 + 19 = 55. B rakom ciyuae
ypcsio MoaeKys O, B JIeBO# YacTU ypaBHEHUdA IOJydaeTcsa

IPOOHBIM — % :

C Hag + 20, = 18CO, + 19H,0.

Ho uro 3mauuT OpodHOE YHCI0 MOJEKYJ KHCJI0poma?
Benbs monexkyiaa — MeJabualirasg yacTHUIla BellecTBa. dTo-
Obl Bece Koa(PUIIHeHThl ObLLIN IeJbIMH YHCJIAMH, YBEIH-
UM KaKIbIA 13 HUX B IBA pasa:

2C,gH s + 550, = 36CO, + 38H,0.

ITo ypaBHeHUIO peaKITU MOYXHO IIPOBOJUTE PA3IUUHBIE
pacuérsl. Bel HayunTecs fenaTh aTo B 9 Kiacce.

1. CdopmynupyiiTe 2aK0H COXpPaHEHHA MACCEHI BeIleCTB U o0ocHYITe
ero ¢ Mo3UI U ATOMHO-MOJIEKYJIAPHON TeOPHUH.

2. Tlouyemy npHu ropeHHH COIHPTOBKU Macca CIIHPTA NOCTOAHHO YMEHb-
maerca? He mapynlaercda Ju IpU 3TOM 3aK0H COXPAHEHHMS MAacChl
BelecTs?

3. Kakx BbI 00'bACHHTEe YBeIMYeHHE MaCChl :Kele3HOH JeTall IpH piKaB-
nerun?

4, Yro obozHauarT uMHAEKC B (opMyJe BelllecTBa M KO3 PUIUEHT B
VPABHEHHY peakIinu?

5. Yro 3HAYUT PACCTABUTE K03(P@UIHEHTH B YPABHEHUH XUMHYECKOHR
pearknuu?

6. Ilpu ropesmm yraa C obpasyerca yriekHcyablil ras. Hanwumrure
ypaBHeHHE 3TOH peaKI[uu.

7. llpu BzaummMOmelCTBHH JBYX rasoB — KHCJIOPOAA M Bojopoja — 00-
pasyerca soga. Hanumiure ypapHeHUe 5TOH peakIiym.

&. IIpu pasnoxennu manaxura Cu,CO,H, obpasyrorca oxcus Mean
CuO, yrnexkuchaslii Tag U Boga. HanwinmnTe ypaBHeHHE 3TOH peak-
HH.
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9. PaccrapbTe Koo (PUIMEHTEL B CIeIVIOIIHX CXeMAaX PeaKIHH:

a)Fe + 0, Fe 0,; r) CuO — Cu,0 + Oy;

S + 0, — S0,; S0, + 0, — S0,;

CH, — C+H,; FeBr; — FeBr, + Br,;

P + Br, — PBry; CuCl, + Na,S — CuS + NaCl;
6) Al +F, — AIF,; ) H,S + 0, — S0, + H,0;

N, +H, — NH,; C,H,,+0,— CO, + H,0;

FeO + 0, —> Fe,0,; Ag+ H,S+0,— Ag,S + H,0;

Fe + Cl, — FeCl; CH,N + 0, — CO, + H,0 + N;
B) H,0, — H,0 + O,; e) Zn + HCl — ZnCl, + H,;

Ca +0,—> Ca0; KOH + H,80, — K,S0, + H,0;

Na + Cl, — NaCl; NaOH + H,PO, —> Na,PO, + H,0;

BaO + 0, —> BaO,; CuOH — Cu,0 + H,0.

*10.B npupozHOM raze cofepRUTCeH HeGoIbiioe Koxndectso atana C,H,.
Ha Boszgyxe oH cropaer nomobHo metrany. CocTaBeTe ypaBHeHHe
peaKIun.

m THI‘II:I XMMMYECKUX PeaKLmM

Yueno XUMHYECKMX peaknuil oueHb Benuko. Ilpocreii-
e 13 HUX MOKHO YCJIOBHO pa3/ieJUTh HA YeThIpe Ipyi-
Obl — PeaKIiui COeJUHEHUA, PA3JIOMKeHUdA, 3aMelleHud 1
obMmena.

B peakumuax coeguHeHUs U3
HECKOJNBKUX HUCXOIHBLIX BeIlecTB
obpasyeTcsa OJHO CJIOYKHOE Be-
utecTBo. IIpumMepom mozker ciay-
JKUTh peaKIMsa IOpeHMs MarHud
(puc. 29):

2Mg + 0, = 2MgO

Maruauit  Kucnopog Oxcup
MATHHS

WK PeaKIuA 00pasoBaHUsA 3es6-
HOro HaJéTa MajJaXHuTa Ha II0-
BEPXHOCTH OPOH30BBIX HU3/eJIHH;

2Cu + 0, + H,0 + CO, =

Means  Kucmopom Boga Vrwmnexucnsrit

ras
= Cu,CO,H,,.

Puc. 29, Topenne
Manaxur MATHUEEOI JIGHTEL
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DLELE T e | OxkucneHne MefHON NNAacTUHKA

(npoeonoxmu)

BozsMuTe NMHUETOM MEOHYIO NIGCTHHKY MM NPOBONOKY M BHECHTE €€ B niams
cnuptoeku. Yro Habniopaere? Ob6pasyiowmiics YEpHLIA HONBT — 3TO OKCMA
mepu CuO. Hanmwmre ypasnenne peakumu. Onpepenure Tin peakumu.

Peakmuu pasjioskeHUs IIPUBOJAT K pacnaay OJHOTO HC-
XOMHOTO CJOKHOTO BeIecTBA HA HECKOJbKO TPOAYKTOB.
Tak, npu pasnoxenuu mena CaCOz; obpasyrooTcs OKCHI
ranbiuda (Herameénas ussecrs) CaO u yrnexkucasiii ras CO,:

CaCO, £ CaO + CO,,

Men Oxrenp Yrnexue st
KaIbIUsA ras

a [IpU pasJIOKeHNH MaJaxuTa — OKCHJ MeIH, BOJA H yIJje-
KUCJbIHN ras:

Cu,COH, £ 2Cu0 + H,0 + CO,.
Manaxur Oxcupg Boga VranexHcasrin

Memrt ras
Peaxkniuu pasioxKeHUs yallie BCET0 MPOTEKAIOT NP HA-
rpeBanuu. B ypaBHEHUM XUMUYECKOII DEAKITUY OTO YCIOBUE
0003HAYAIOT CUMBOJIOM TEMIIEPATYPHI { HAJl 3HAKOM paBeH-
crBa. MHorue coeiuHeHUs, YCTOWUMBBLIE TIPU KOMHATHOM
TeMIepaType, NpyU HaArpeBaHuHU pasiaraiorcda. Hanpuwmep,
MoAABJSIONEe OONMBITMHCTBO OPraHUYEeCKUX BEIeCTB HE
BeIlep:xuBaeT Harpesanusa no 300 °C, a nmpu 2500 °C nauwu-
HAeT pacmajiaThbCd HAa BOJOPO/l M KHCJIOPOJ Ja’skKe TAKoe yC-
TOHYMBOE BellleCcTBO, Kak Boga. Hekoropsle BemjecTsa pas-
JararTcd oA aedicTBHeM cBeTa. Tak, coeiuHeHus cepedbpa
Ha CBeTY YepPHEIOT BCJIeficTBHE BhliesieHusA cepebpa. Ha atom

npoliecce ocHOBaHa 4épHO-06estasa pororpadus.

Jla6oparopHbin onbir 6. I EY TG TCUTEYELE T ) 1]

MNonoxute B cyxyto npobupky HemHoro nopowka manaxmra. Kakoro oH usera?
Harpefire npobupky B nnamenm cnuproeku. Yro Habniopaere? Kakas xupkocts
KOHAEHCHPYeTCs HO cTeHkax Nnpobupku? 3axruTe nyYMHKY M BHecHTe e€ B npo-
6upky. Hro npomecxognt? O BhijeneHHM KAKOrO rasd 3to cexpeTenscTeyeTte [le-
pesMcnuTe Bellectsa, obpasyiolMecs NpW pasnoxeHuu manaxura. Hanuwmre
ypasHeHue peakumu. Onpepennre TMN peakumm.
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Trnbl XMMHUYECKMX PEaKLMH

Peakuuu 3aMemeHHsA — 3TO PeaKINM MEKIY IIPOCTBIM
M CJIOKHBIM BellecTBaMH, IIpoTeKaloliue ¢ o0pasoBaHHEM
IBYX HOBBIX BeIeCTB — IIPOCTOTO M CJI0KHoro. Eciu B
CHHHII pacTBOp MEJZHOr0 KYyIopoca ONYCTHUTH >Kele3HbIi
rBO3Ab, TO HA INOBEPXHOCTH I'BO3AA HAYHET BbIAEIATHCS
KPpacHBIH HAJIET Mequ. BcKope OKpacka pacTBopa CTaHeT 3e-
JIEHOBATO-3KE/ITOI, XapaKTepPHOI IJId 3KeJIe3HOro Kymopoca:

CuSO, + Fe = FeSO, + Cu.
Pactsop Henezo Pactrop Mean
MEIHOTO FKEJNEe3HOTO
KyTIopoca KyTopoca

B pesyibsTare 3TOH peaKnlH aTOM XeJjle3a 3aHuMaeT MecC-
TO aToMa MeJu B MEeIHOM KYIIOpOCe — 3aMellnaeT aToM MeIi.

DU LRGN S BaaumopeicTeMe XKenesa ¢ pacTEocpom
mepHore Kynopoca

3anonxnte NpobupKy NPHMMEPHO HA OfHY TPEeTh PACTBOPOM MELHOTO Kynopo-
ca. Obpartute BHMMaHME Ha LEeT pacteopa. Onycture B NpobUpKy XenesHbli
reo3gs. Y1o npoucxoput? Kak mamenserca uget pacreopa? Yem nokpeieaert-
cs nosepxHocth reo3pa? Hanuwure ypaexexne peakumn. K kakomy tvny ona
OTHOCHTCA?

Peaknusamu o0MeHa HA3BIBAKT B3aHMOIEHMCTBHE MeX-
IV ABYMSA CIOKHBIMHU BeIlecTBAMU, IIPM KOTOPOM OHH 00-
MEHHMBAIOTCA ATOMAMH WU I'pynnaMy aroMos. I1pu neficr-
BHUHU Ha CYJab(huU] Keje3a CONAHON KMCIOTHI BhIACIAETCA
ceposojiopoj H,S — aAmoBUTEIN ras ¢ HeIpUATHBIM 3aria-
XOM TYXJBIX AHIIL:

FeS + 2HCl = TFeCl, + H,S.
Cynsdug Consauasn Xmopupg CepoBogopog
JKeIesa KICI0TA JKemesa

ITogpobHee ¢ peaknuaMu obMeHa BBl IIO3HAKOMUTECH
Io30Hee.

Muorue xuMHUYeCKHe peakliUK HeJlb3s OTHECTH HU K O/~
HOMY M3 IIepPeuYHcJeHHEIX YeThIpEéX THHoB. Ilpumepom Mo-
JKeT CIIV)XUTEL Peakliid roOpeHnda MeTaHa;

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

Enunoi KiaccupuKaIliuy XUMHUUECKUX pPeaKIUil He Cy-
IIeCTBYET.
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1. Ha kaxue ueThIpe THUIA TOAPA3LEIAIT XUMUYECKHE PeaKI[UH?

2. MoskeT 1M IPOCTOE BEIIeCTEO 00PA30BATLCA B PE3YIETATE PEAKIIVH:
a) coeguHeHNA; 0) pasyioKeHUA; B) 3aMelieHud; r) obmena? Orser
MOACHHATE.

3. H3ecxem peaxknuii, IpUBeIEHHEIX B 2anannu 9 (cM. c. 49), Beinuimm-
Te OTJeJIbHO CXeMbI peaKIiii: a) coefMHeHNA; 0) pa3I0XKeHHA; B) 3a-
MelnleHHd; T') odMeHa; 1) He OTHOCAUIHXCA HH K OJHOMY K3 UeThIPEX
THIIOB.

4. Paccraebre K03(hGHIUEHTH B CXeMAaX CAeAVIOIMHMX PeaKIuil | OI-
pelenuTe THIBI PEAKITHN:

a) CaO + HCl — CaCl, + H,0;
Na + I, — Nal;

Zn + CuSO, — Cu + ZnS0,;
Ba + 0, — BaO;
Mg + Ny —2 MgNy;

0) AgNO; — Ag + NO, + Oy;
AgF + Na,S — Ag,S + NaF;
HgO — Hg + 0y;

MnO + 0, —> Mn;0,;
Cu+ 0, — CuO.

5. Tlop meficTBUeM SJEKTPUUYECKOrO TOKA BOJA PA3JIATAETCA HA BOJNO-
pon ¥ kuciopon. Hamumure ypapHenue sToil peaknnu. K xakomy
THITY OHA OTHOCHUTCH?

6. HanumuTe ypaBHeHHe peaKIIHH NONYYeHUA cyabpuaa xemnesa FeS
M8 IPOCTHIX BelrlecTB. K KAKOMY THIIY 0HA OTHOCHTCA?

*7. Hanwumure hopmyry a060ro BelllecTBa, KOTOPOe MOYKHO HOJYYHTD
¢ OOMOIIBIO TPEX PASHBIX THUNOE peaxkunil. Hanumure ypaBHeHUA
9THUX peakIuil.

1. TlogymaiiTe n 0OBACHUTE, UeM 3aTBepJeBAHHE IeMeHTA NPUHIIUIIH-
aJIbHO OTJIHMYAETCA OT 3aTBePJeBaHUA PACIIIABJIEHHOTO OJIOBA.

2. B cocraB AH0BUTOr0 BEIIECTBA, HA3BIBAEMOT'0 CBHHIIOBBIM CaXapoM,
BXOJAAT ATOMEI VIVIepoja, Bomopoaa, kuciaopona u ceuaua. Comep-
JHaHHe caMoro TAXenoro aroma pasHo 6,7%, a camoro J€érKkoro —
40% . O KAKHX TPOIEHTAX — MACCOBLIX WJH ATOMHBIX — HAST
peun?

3. CopaBeJUTHBO JIU YTBEDMJEHUE, UTO BCe CJIAJKHe Ha BKYC BellleCTBA
He AJOBHUTEHI, & BCE T'OPBKHE OMACHBI A 3I0POBbAT

4. B conoHKY Cc HIOBADEHHOM COJIBIO CJYUYANHO HACKIIANIN CAXAPHEIH I1e-
cok. IIpenno:xure cnocod pasfefleHUA TAKOH CMECH.
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Camoe saxHoe B rnaee 1

Bce Tema cocTosT M3 BelecTB. BellecTBa BeTpeda-
I0TCA B IPUPOJie KAK B UHAUBHUIYAJILHOM BHIE, TAK H B
cocTaBe cMeceii. B oTinumMe oT YHMCTHIX BEIeCTB, CMEeCH
He MMEIOT OIpe[e/IEHHOTO COCTABA W HE MOTrYT OBITh
OIMCAaHBI XUMHAYEeCKo# popmyoi. Kak nmpasuio, cMech
IJIaBUTCA WM KHINUT B MHTepBaje Temnepatyp. CBoi-
CTBa BEI[eCTB B CMECH COXPAHAIOTCA. PasaInyaioT OIHO-
PONHBIE W HEOTHOPOAHBIE cMecH. OTHOPOIHEIE CMECH —
PACTBOPEI — pasfeldioT BBINAPHBAHUEM, A HEOIHO-
PoOIHLIE — (PUILTPOBAHUEM U OTCTAMBAHUEM.

Kaxkgoe BermiecTBoO MOMKeT HAXOAUTLCA B TPEX arpe-
TATHBIX COCTOAHUAX — TBEPAOM, MKHUIKOM, razoodpas-
oM. KauecTBeHHEBIH U KOJTHUECTBEHHEINA COCTAB BEII[ecT-
Ba 3alHCBIBAIOT B BUIe XUMHUYECKON (DOPMYJIbI, COCTOA-
1ieil U3 CUMBOJIOB XUMHAUYECKHAX SJIeMEHTOB 1 HHIEKCOB,
VKAa3bIBAIOIIUX YMCJIO ATOMOB KasKJIOTO 9JIeMEeHTa.

HamMeHeHnA, IPOUCXOOANINE ¢ BellleCTBAMU U TeJa-
MH, HA3BIBAOT ABJIeHuaAMHU. [Ipu dusuyecKux ABICHHU-
AX HM3MeHdAeTcA JuUIIL (opMa Tejla MJIM arperaTHoe
COCTOAHHUE BellleCcTBa, a COCTAB BEIIECTBA OCTAETCA He-
HUBMEHHBIM. XMMHUYECKHEe ABJICHHUA, NJIA XHMHUYECKHE
PeaKInHu, CONPOBOMKIATCA IIPeBpanieHNeM OJHUX Be-
IeCTB B Apyrue, o0JafamIiye HOBBIMHI CBOHCTBAMH.
O npoTeKaHUHU peaKI[UH CYISAT IO BbIIEJEHHUI0 UK I10-
TVIOIEHU0 SHEPruu, M3MEeHEeHUI0 OKpacKu, obpas3oBa-
HUIO OcaJKa, BbIJIEJIEHUIO rasa, moABIeHUI0 3anaxa. Be-
IIeCTBA PearupyioT Me:x 1y co00H B onIpeaeIéHHOM Mac-
COBOM OTHOIIIEHUHA.

B pesynbTaTe XUMHUUYECKOM peaknuu o0mias macca
BeIIecTB OCTAeTCA HEHM3MEeHHOH (3aKOH CcOXpaHeHHdA
Maccehl BelnecTB). X MMHUYECKHE PeaKIIny 3allUChIBAIOT B
Bune ypaBHeHuiu. [Ipocreiiniiie XuMUUYECKHUe PeaKITU
PasgenAlOT Ha UYeTHIpe THUIA: PeakmHuM COeTUHEeHNA,
PasioKeHUA, 3aMeleHusa U OOMeHa.

MaTepuanbHbIi MUDP COCTOUT U3 ATOMOB. ATOM — 5TO
Menbuariag, XUMAYeCKH HedeIuMad YacTHIlA BeIecT-
Ba. ATOMBI OIpeAeIéHHOr0 BHIA HA3BIBAIOT XUMUYe-
cKuM asiemeHTOM. IIpocThie BeltecTBa COCTOAT M3 ATOMOB
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Fnoma 1. NEPBOHAYANBHBIE X v MHECKWE MOHATHA

OJHOTC BHAA, 4 CA0XKHEIE — HECKOALKHX BUAOB, B Bele-
CTBAX aTOMBI TG0 00 beAACHLI B MOJCKYALL, JIHOO CBSA-
8AHSLI APYT C APYroM B OecKoHedHSBIE CJION ¥ KAPKACHL,

Monexyna — MeapuaHmIafg UACTHTIA BeINecTsa, 00-
Jamaoman ero XUMUIeCKHMH CBOMCTBAMH M COCTOf-
Iad U3 ATOMOB, 00 beITHHERHBIX B OFHO TLeJIoe XUMHYIe-
CKHUMHM cBA3AMY. COCTAB BEIIECTR, COCTOAIINX U3 MOJIe-
KYJI, DIOCTOAHEHE U HEe 3aBUCHT OT cmocofa moaydeHMs
BEIECTRA {3AK0H NOCTOSHCTRA COCTARA).

OTHOCHTEIbHBIe MACCEL ATOMOR (A)) 1 Monerya (M)
TMOKA3LIBAIOT, BO CKOJLKO PA3 JaHHAA YACTHIlA TAMeee

1

12
JAAPHYIO MAaCcCy COeANHEeHMA TOACYUTELIBAIOT KAK CYMMY
OTHOCHTEJBHEIX ATOMHBIX MacC OGpasVIONIUX ero Xu-
MHYECKHMX JJIEMEHTOB, VIHTEIBAHA YHCIQO ATOMOB Kak-
Jioro u3 Hux, MaccoBas A0NA (W) XMMHUYECKOT0 3JIEMEeH-
Ta B BEINeCTRe MOKA3LIBAST, KAKAA YACTH OTHOCUTEIL-
HOW MOJMeKYMAPHOM MACCHI MPUXQAUTCA Ha JaHHBIN
saemMenT. CyMMa MACCOBBIX JIONEH BCEX XUMWISCKHX
2JI€MEHTOB B coeanHennu pasHa 1 (100%).

Xumusa — 3T0 HAYKA O BEINECTRAX, WX CBOHCTRAX
¥ B3AMMHBIX TPEBPANTeHMATX,

YACTH ATOMA yiepoAa. OTHOCHTEILHYI0O MOJEKY-



[TTABA 2

Rucnopod. Oxcudwt.
BaaenmHocmbo

3HAKOMCTBO C MUPOM BEINEeCTB OOBLIYHO HAYMHAIOT C
KHCJIOpoga — I'asa, KOTOPBIM HeoOXOoAuM HaM AJA AbIXa-
HudA. ['opeHne TOILIMBA U APYTHUX BEIECTB HA BO3AYXe TaK-
JKe MpOoTeKaeT IIPU YYaCTHH KUCI0POAA.

Km:nopon

B Ilepuoguyeckoil cHcTeMe XHMHUYECKHUX 3JIE€MEHTOB

. . MeHgeneeBa KMCIOPOJ UMeeT MOPAAKOBEIN HOMep 8.

OTHocHTe/IbHAA aTOMHAadA Macca KHcCJaopoaa paBHa 16, 9to
1

O3Ha4aeT, YTO aTOM KHcJjopoja B 16 pas Taxkenee, yem iz

yacThL aToMa yIvIepoaa.

Kucnopox — camblil paciupocTpaHEéHHBIM XUMHUYECKHI
3JIeMeHT Ha 3emye. ATOMBI KHCJIOPOAA BXOOAT B COCTAB
OONBIIMHCTBA MUHEPAJIOB U TOPHBLIX IIOPOJ, 06pasyoIux
3eMHYI0 KOopy U MaHTHIO. [IppMepaMu TAaKHX MHHEPAJIOB
cays;KaT reMaTuT (KpacHbI KeJe3HAK), MarHeTHuT (mar-
HUTHBIN JKeJe3HsK), KBapll, THIC, mojJeBoi mmart. Ha
OOJII0 aTOMOB KHCJIOPOJA IPHUXOAHUTCA OKOJO ITOJOBHHBI
(47% ) maccel 3eMHOII KOpBI, a Tak:ke okoao 90% maccer
Muposoro oxeana. OH BXOAUT B COCTaB 0€JIKOB, KHUPOB U
yraesonoB. IIpumepHO % MAacchl YeJIOBeKA MPUXOIUTCA HA
aToMblI Kucaopoga. CaMoe pacopocTpaHEHHOE Ha 3eMJIe CO-
eJuHeHUe Kucaopojga — 1o Bojga H,0. B Buae npocroro
BenjectBa O, KHUCIOPOJ COLEPKUTCA B BO3JyXe, a B BUJE
030Ha O3 — B BEPXHHUX CJIOAX aTMOCdepHL.

IIpocToe BelllecTBO KUCJIOPOJ COCTOUT M3 IBYXaTOMHBIX
monekryJs1 O,. ITpu 0OBIYHBIX YCIOBUAX KHUCJIOPOJ IIPEJICTaB-
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Fnoea 2. KUCNOPOJ. OKCUObI. BANEHTHOCTb

JsieT co0oii OeciiBeTHEBIN ras 0es sanmaxa. OH HeMHOIO TAXKe-
nee Boaayxa: 1 o Bosayxa npu remneparype 0 °C u 00b1u-
HOM gaBjaeHud Becut 1,29, a1 1 kucaopoga — 1,43 r.

Kucaopoa mimoxo pacTBOPUM B BOJle — IIPU KOMHATHOI
TeMileparype u obbiuaom gasiaeHuu B 100 ob0BéMax BobI
pactTBopAamTca 3 o6béMa Kucaopona. Kuciaopogom, pacTBo-
PEHHBIM B BOjle, AbIIIAT PBIOLI M BOJAHBIe pacreHud. IIpu
MOHUMKEHUH TeMIepaTyPhl PACTBOPUMOCTL KHCJIOPOIa BO3-
pacraer — B 100 o6 bémax JegsaHoi soasl (4 °C) pacTBOpsA-
eTcd yKe 0Ko0Jio 5 00bEéMOB raza. Ho nake rakoro Koamue-
CTBA KHCJIOPOA MOXKEeT He XBATHUTL 00HUTATeIAM BOLOEMOB
Ha BCIO 3UMY, TAK KaK 3allac 3TOr0 ra3a B CKOBAHHBIX JLI0M
pPeKax H 03épax He IOIOJHAETCA 34 CUET PACTBOPEHHA KHC-
JIopoaa BO3ayxa.

ITpu remneparype —183 °C Kucaopon cokuKaercs — me-
PEXOIUT B MKHUAKOE cocToaHue. KUIKUHA KHUCIOpOoa — Mo-
OBHIKHAA XKUAKOCTE T'OJIy00To I[BeTa, IIPUTATMBACMAA MAT-
HutoMm. IIpu —219 °C oma zarBepaeBaeT, o0pasysa cCUHHE
KPHCTAJLIbI TBEPAOTO KHUCIOPOIA.

IIpocroe BemjecTtBo 030H Oy ABIAeTCA ANIOTPOIHONU
mMoaupuKanueli kucaopoga. O30H — OeclIBeTHEBIN ras ¢ 3a-
naxom. OH oOpasyeTcs B BO3JyXe IPH SIEKTPHUYECKOM pas-
pAze, a Takke Ipu padoTe KOIWPOBAJBHBLIX allllapaToB,
BBICOKOBOJIBTHBIX TpaHc(popMaTopoB. Boiblnoe Koauue-
CTBO 030HA HAXOJAHUTCA B BEPXHUX CI0AX aTMmochepsl HA
BeicoTe 10—20 KM. 9TOT 030HOBBIM CJIOH 3aITUIIIAET 3eM-
JII0 OT JKECTKOr0 yJIbTpadmoieToBoro naaydyenusa ColrHIila.

B To ke BpemMd 030H oueHb AA0BUT. Ero MakcMMaabHO
JIONyCTUMOE coliep:kaHue B Bo3ayxe — Bcero 0,03 mr/m3.
K cuacTeio, OH JOBOJBLHO HEYCTOWYHB U JIET'KO IpeBpala-
eTcs B OOBIUYHBIN KUCTIOPO]T.

Bonpocsl m 3aa0HMS

1. Kawrxosa pacnpocTpaHéHHOCTb KHCJIOpoJa Ha 3enmue? B cocrase ka-
KHX BeIleCTB COAEeP;KUTCH KHCJIOPO/J B 3eMHOMH KOpe U B Boznyxe?

2. Bo CKOJBKO pas aToM KHCJIOPOJA TAMKelee aATOMA Bogopoga?

3. Kucnopon BXoJuT B cocTabk reMaTuTa (KpacHoro #enxesaaka) Fe,0,,
kBapna Si0,, nupoawoaura MnO,. Onpegennre MaccoBble JOJIH KHC-
J0poJa B 3TUX MUHepanax. Kakoil ua Hux Haubosee DOTaT KUCIOPO-
nom?
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Monyuenue kucnopoaa e naboparopum

4. VYuamuiica 8 kinacca secuT 50 kr. PaccunuraliTe Maccy M 4YHCIIO BCeX
ATOMOB KHCJIOPOJA B €r0 OpraHu3Me, ecJIM U3BeCcTHO, UTO MACCOBAA
Ions KHclopora paBHa 61%, Macca ogHOro aTomMa KHCJIOPOJAA CO-
crapager 2,66 + 1026 g,

5. fsBnaAercsa 1u XMMHYECKOHW peaKIMell IpeBpallleHUe KHUJKOTO KHUC-
Jopona B razoobpasHelii? OTBeT NoACHHTE.

6. Bauyem paboTHHUKH PHIOHEIX XO3ANCTB Aejal0T 3HMOHM NpopybH BO
JBIY PEK U 03ep?

7. Onpepennre OTHOCHTENBHYIO MOJEKYIAPHYI) MACCY I'a30B KUCJO-
poja 1 030HA.

*8. Tme 6oxbire aToMoB KHcaopoga — B 100 r kucnopoga mwau B 100
ozoHAa?

*9. Ilpu ouens BoicoKoM pasieHuu (6ossire 100 rTeicau aTmocdep)
razoobpasHEINl KHUCIOPOJA OpeBpallaeTcd B APKO-KPACHOe TBEpHOe
BemecTeo. McenenoBaHus MOKA3ANH, YTO 3TO BeIlecTBO COCTOHT
U3 MOJIEKYJI, KoTopkle B 64 pasza TaxelNlee MOJIeKYJ Bogopoia. yera-
HOBUTEe (hOPMYIY KPACHOIO KHCJIOPO/A.

EE nonyqeﬂue KMcnopopa

B naboparopmu

Cunraercs, 4TO YHUCTHIA KHUCJIOPO/ BIIEPBLIe ObLI IIOJIYUYeH
arrmuiickuM yueéusiMm I:xozedom ITpuctiu (1733—1804).

B 1774 r. yuéunlii usyvasu geiicTBue Jyuei cBeTa, CKOH-
IEHTPHUPOBAHHBIX OOJNBIION CTEeKJIAHHON JWH30¥M, HA pas-
JAuYHBIe BemlecTia. Ilpu moMoinu Takoi JUHSEL eMy yaa-
BAJIOCH HATPEBATH COeIUHEHHA J0 TeMIEePATYPEI B HECKOJIb-
KO COT IpaJlyCcOB M BbI3LIBATH UX pasjioxkenue. B ognom us
oneiToB Ilpuctau ucmonbszosan okcua pryra HgO, momy-
YeHHBIA UM INpPOKaJMBaHHEM PTYTH Ha Bo3ayxe. Harpesas
KpacHBIM IOPOIIOK OKCHA PTYTH, KOTOPLIN HAXOMIHJICST
B IIePeBEPHYTOM BBEPX [JHOM I[MJIHHJADE, OIIYIIIEHHOM B CO-
cya ¢ pryThio (puc. 30), y4€HbBII 3aMeTHI BhIeJIeHHe rasa,
Tnermoimaa NTYyYAHKA BCOLIXWBAJA B HEM APKHUM ILIaMeHEM
B ropena Ap4ye, 4eM Ha Boanyxe. MLIIIH, IOMEINEHHBIE
B COCY/] C 3TUM Ia30M, ALIIIAJIH JIETKO, HO CKOPO HOTH0aIH.
Cam y4é€HBIH TOKe BOOXHYJ €ro M OTMEeTHJI, UTO OH «IIO-
MoraeT JErkum Jslnarb». «CBeua cropaer B HéM ObLICTPO,
a 4eJIOBEK, HaBepHOe, B HEM CKOpoO cocrapurcd... Moxer
OBITh, YUCTBIH... BO3JAYX CTAHET KOrIa-HUOYIbL MOJIHBIM
OpegMeTOM POCKOIIH... A IOKaMecT TOJLKO JBe MBIIIH
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Fnoea 2. KUCNOPOJ. OKCUObI. BANEHTHOCTb

Pue. 20. Onswit HpucTiny mo pas3noyxeHUI0 OKCHLA DTYTH!:
@ — IPH NOMOILIY JIUH3EL; § — IPH HAarpeBaHHH B IpPodHpKe

Ja s caM HMeJH BO3MOMHOCTB BABIXATH €roy, — 3allu-
can Ilpuctiu B cBOEM IHeBHHKe. Biarogapsa YIUBHTENb-
HOMY CBOMCTBY HOJIepP:KHBAThL I'OPeHHe IIOJYUYeHHBIH ras
ObLI HA3BAH «OTHEHHBIM BO3JYXOM», a II03HEee — KHCJIO-
ponom (Oxygenium), 4To o3HAYAET «00PABYIOITUIA KICJIO-
TBI».

B macrosamiee speMa B Jab0paTOpHUK KHCIOPOI HOJAYyUA-
IOT IPM HATPEBAHUM HEKOTOPLIX JIETKO pAasarariiuxcsd
BemiecTs. U ux uncany ornocurcsa 6epronerosa conb KC10,,
Has3BaHHAA 110 UMEHHM OTKPBIBIIEro eé (hpaHIy3CKOT'0 XHU-
muka K. Beproune, cospemenauka Ik, IIpuctnn.

ITomo:X¥M B YMCTYIO CYX VIO IPOOHPKY HECKOJIBKO KpPHC-
TANIIUKOB 0epTOJeTOBOH COJM M HaTrpeeM eé B ILIaMeHH
cnuproBku. CHauajyia conp HauyHéT maasutThes (357 °C),
a 3ateM pacmiaaB «3axunut» (400 °C) — sTo HauagoCh pas-
JIOJKEeHUe ¢ BhlJeNneHneM rasa. McowiTaeM BEIZEIAROIIHACT
GeciiBeTHBIH ras Tiewniei nyunukoi. JIyauuka B HEM sAp-
KO 3aropaerca — o710 Kucaopon. Korma peaknmusa npekpa-
THUTCH, HA JHe NPOOMPKH ocTaHeTCs OelbIil MOPOMIOK XJIO-
puzga xaaua KCl:

2KCl0, £ 2KCl + 30,7

Beproxetosa Xmopup Kucmopon
conb KaJaus
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Monyuenue kucnopona e nabopatopum

Pue. 21, ITonryueHUe KHCIOPOAA PABIOMEHHIEM IIepOKCHIA Bogopoza (a)
¥ ero codOMpaHue BEITeCHEHHeM BosLyXa (6) u Han BooOH (8)

Hampagiennas BBepx cTpeliKa 1ocje GopMyabl KHUCJIO-
poza o0o3HAYaeT, YTO JAaHHLIA MIPOAYVKT BBIJEIAETCA B BH-
e rasa.

Y1065 YCKOPUTH Pa3joikKeHue, K 0epToJIeTOBOM COJIH 10-
6aB/IAI0T HEMHOI'O IIOPOIIIKA okcuga Maprasaa MnO,. B ero
IPUCYTCTBUH BHIJEJIEHME KHCJIOpPOJa HaUuMHaAETCA Ipu 6o-
nee cnabom marpeBanum (200 °C), naxke HUIKe TeMIIepaTy-
pbr naasnenus. CaM oKCHI MapraHila JIUIIbL YCKOPAET pe-
aAKIINIO, HO He pacxoayerca B Heil. C ABIeHUEeM YCKOpPeHUa
peaxnuii Ipyu IIOMOIIA HEKOTOPBIX BEINeCTB, OCTAKIIUXCH
[0 OKOHYAHWH peaKIuM HeH3MeHHbLIMH, MbI OyaeM BCTpe-
4aThCA JOBOJLHO YacTo. TaKkue BelllecTBa HA3LIBAIOT KA MmMa-
aAuzamopamu, a yBeJIUUeHUue CKOPOCTHU PeaKIUU Mo Aei-
CTBHEM KaTajausaTtopa — kamaJausom. Jna pasaimdHbIX
peaxIuii HCIOJB3YIOT pasHble KaTaIU3aTOPEL.

Kucnopon takeiiee Bo3ayxa U MaJIOPaCTBOPHM B BOZE,
HO3TOMY €ro MOyKHO cOOHpaTh JBYM#A cIIoco0aMu — BhITEC-
HeHHEeM BO3ayxa u Hajn Bomoi (puc. 31). B mepBoM ciaydae
KHCJIOPOI, IIOCTYIIAIOIIHMI B COCY/ II0 CTEeKJIAHHON TpyOKe,
IOCTEIIeHHO BEITeCHAET B0o31yX. Bo n3bexkaHue nmepeMennu-
BaHUA KHCIOpPOAAa ¢ aTMOC(hepHBIM BO3AYXOM OTBEPCTHE
cocy/la HEeILMOTHO 3aKPBIBAIOT KYCOUKOM BATHI WX (DUILT-
poBanbHOM Oymaroii. Yrobnul ybenuTbcsa, 3alOJMHUICA JU

59




Fnoea 2. KUCNOPOJ. OKCUObI. BANEHTHOCTb

coCyJ KHCJOPOAOM, K €ro OTBEPCTHI IMOJHOCAT TJECHIIYIO
ayanHKY. Ecau cocyn sanosHeH, TO JIYIYNHKA BCOLIXHUBAET
y camoro orsepcrus. Ilpu cobupanum Kucaopoza HaJ BO-
ITOH BBIAENAIIIUACH raz IIOCTEeIeHHO BBEITECHAET BOIY M3
NUJINHAPA, IpeJBapHuTeJLHO 3amoJHeHHOoro sogoi. Korma
ras IMOJIHOCTBIO BLITECHHUT BOJAY M3 ITHJIHHAPA, €ero OTBepc-
THE 3aKPLIBAIOT CTEKJIOM M JIMIIL 3aTeM BREIHUMAIOT U3 BO-
OB U IIePEeBOPAYHBAIOT.

Huia nonydyeHHA KUCJIOPOJA MOKHO MCIIOJNB30BATH U
Ipyrue coelMHeHUdA, HallpuMep nepoxkcun somopona H,0,,
HasbIBAeMBI B OBITY IepeKHCbio Bomoponaa. Eciu BHecTH
B PACTBOpD NIEepOKCHAA MIENIOTKY KaTaau3aTopa — OKCHIA
maprasana MnO,, To JKHAKOCTb CUIBHO BCIIEHUBAETCH, «32-
Kunaer» (puc. 31, a) — 27T0 BeIEAAETCA KUCIOPOI:

2H,0, "%, 2H,0 + 0,I.
Ilepoxecupg Boma Kwuemopon
BOHOpOAa

ITo oxoHuaHuu peaxkiiuy B IPOOHPKE OCTAETCA CMeECh,
cocTodAllad U3 OKCHAA Maprania u Bojabel. Eé jerko pasze-
auTh GuiabrpoBanueM. OTQUIBTPOBAHHBIN OKCHI MapraH-
Ija MOJKHO HCIIOJIL30BATH AJIA PA3JIOKEeHHA HOBOM IOPIIHH
IIEPOKCHAA BOAOPO/Aa NI OePTOJIeTOBOII COH.

Paaiosxenne nepokcuza BOIOPOLA YCKOPAETCA U B IIPH-
CYTCTBHUHM HEKOTODPBLIX APYTUX COeTUHEHHIi, HAIpUMep re-
moriobuHa Kpoeu. IMeHHO HA 3TOM CBOMCTBE OCHOBAHO HUC-
MoJL30BaHUe cIab0oro pacTBOpAa IIePOKCHIA BOJAOPOIA B Me-
nunuHe. IIpu KOHTAKTe C KPOBBIO IIEPOKCH/ BOJOPOXAA
HAYWHAET pasjaraTbCcd, a BBIACIAKINUNACA KHCJIOPOL He
TOJNBKO yOuBaeT DoJle3HeTBOPHbIE DAKTEPUM, HO U 3aKYyIO-
pHBaeT MeJKHe COCYAbl, TeM CAMBIM OCTAHABIUBAA KPOBO-
TedeHne.

nqﬁopa'apuuﬁ oneiT 8. noﬂy‘lel'llle KMcnopoaa pasnoxeHnem
nepokcuaa eogopoaa

Haneiite B npobupky 2 mMn pactsopa nepokc1aa eofopoaa M bpocete B Heé He-
MHoTo okeuaa mapradua MnO., B3qB ero cTeknsHHOM nano4koi. Y1o npoucxo-
amté Umeet nu seigensiowmidca ras 3anax? [NogHecure k oTeepcTHio npobupku
Tnewwyw ny4MHky. Yro sul Habnogaere?
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Monyuenue kucnopona e nabopatopum
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Pue. 32. TazomeTp: a — 3alONIHEHMe ragoMeTpa KUCIODPOJOM
(xkpans! I, 2 3akpRITHL); § — HANOMHEHHE COCYAA KHCIOPOJOM
13 razoMerpa (KpaHs! I, 2 OTKPBITEHL)

B mikonsHBIX 1a00paTOPUAX KHUCIOPO YACTO IOJIYYIAIOT
pasnoxxenuneM nepmanranara kanua KMnO, (8 66iTy Hasbl-
BaAeMOT'0 MapraliloBKoOil). 3To coeJuHEeHHe O0OBIYHO MMEeeT-
csd B JOMAIHUX anTedyKax. PeaKnusa HAUYMHAETCS IIPU TeM-
neparype okogao 230 °C:

2KMnO, £ K,MnO, + MnO, + O,7.

Ilepmanranat ManramaT Orcung Kncmopon
Kanausa Kaamsa Mapranma

ITomumo Kucoposa oOpasyores MaH-
ragaT KaJgma — BelllecTBO, Jalollee He-
YCTONYMBLIE 3eJIEHBIEe PACTBOPEI, U yiKe
M3BECTHBIN BaM okcuj maprarna MnO,.
Ero Mmo:HO BeIIeINTEL, 00paboTaB BOJOH
HOPOIIOK, OCTABINHUIICA B IIPOOUPKE I10C-
Jie pa3jIoXKeHUus IepMaHraHaTa Kajaus.

Hos xpaHeHusi HeOOMBINIUX KOJIH-
YecTB KHCJI0poaa B JadopaTopHUaXx HC-
nonb3yIoT 2azomempul (puc. 32). Ux za-
OOJHAT KMUCJIOPOAOM METOAOM BBITEC-
HEHUA BOJHL.

B mocnegmee BpeMsa Ha cMeHY raso-
MeTpaM IIPHUXOAAT 0aJLIOHBI, B KOTOPBIX
KHCJIOPOA HAXOAUTCA IO AaBIeHHEM B
150 aT™ (puc. 33). BanlaoHBI ¢ KHCJIOPO- Pue. 33. Bamion
JOM OKpAallleHbl B roay0oii 11BeT. € KHCJI0POJOM
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Bonpockl u 3agauua

1. Kaxkwumu cnocofaMB MOMKHO IOJYYUTH KHUCJIOPOJ B JaGopaTopuu?
Hanumure ypaBHeHUA peaknuii. K KAKOMY THIOY OHH OTHOCATCA?

2. Kaxwue BelllecTBa HA3BIBAIOT KATAJIHU3ATOPAMH?

¥3. Kar BRIIenuTh OKCHJ MapraHiia M3 cMecH, obpasosasmieiica mocie

nNpoxkajuBaHud beproneToBoi conu?

4. Ha uéM OCHOBAHO HCIOJL30BaHUe IIEePOKCUAA BOJODPOJAA IJA OCTa-
HOBKHW KPOBOTEUeHUH U 1A NesuH(eKknuu pan?

5. Karwue cmocobsl cobupaHuA ra3os BaM U3BecTHbI? ONHINIATE UX.

6. Ha kakux cBOHCTBAX KHUCJIOPOJA OCHOBAaHEI criocodbl ero cobupa-
HAA?

7. IlporommenTtupyiiTe onelt Ilpucrnu. Hanumure ypaBHeHHe peak-
nuy pasnosxkeHns okcuaa pryru HgO Ha npocTeie BelllecTEA.

8. IIsexackwii yuénnrit Kapn Illeene, monyd4uBINWE KHCIOPOI OLHO-
BpeMeHHO ¢ ITpucTiny, HasBad ero «paiicKHM BO3IYXOM». UTO OH
XOTeJ 9TUM HONUePKHYTE?

m XHMH'-IECKHB CBOMCTBQ Kucnopopaa

PaccmoTpuM XuMHUUecKHe CBOMCTBA KMCJIOPOAa, T. €.
ero cIocoGHOCTh BCTYIIATH B XMMHUUYECKHEe peakiuu (peak-
UUOHHYIW cnocobHocmb). Bel yike 3HaeTe, UTO KHCIOPO,
OOAJep;KUBAET MOPEeHNUe: B HEM BCOBIXHMBAET TISKONIAA JIy-
yuHKa. HamoJlHNM KHUCI0pPOAOM HECKOJIBKO COCYIOB U U3Y-
YUM €ro peaKIMU ¢ HEKOTOPLIMHU IIPOCTBIMU BelllecTBAMH
(puc. 34).

Packanum B miaMeHd COIMPTOBKM KYCOUYEK APEBECHOIO
VIIA 00 IIOSIBJIEHUS IJIaMeHH M BHECEM B COCY[l ¢ KHCJIO-
ponoM. ¥YToJIb IPOAOJKAaeT ropeTb, He 00pasysa ILIaMeHH,
HO ropasfio ipue, 4eM Ha Bo3ayxe. B pesyabraTe peaxkiinu
obpasyeTtcsa yriaexkuciaslii ras CO,:

C+ 0, = CO,,.
VrmekucanIi
ras

I[TomMecTHM B CTANIBHYIO JOKEUKY AJIA CKUTAHUA KYCOUEK
cepbl BEJIMYUHON ¢ TOPOIIUHY, BHECEM e€ B ILIaMsA CIHPTOB-
KU U IIOMOXKJEM, IIOKA cepa pacILIaBUTCA W 3aropurcs. Ha
BO3AyXe cepa T'OPUT eJBa 3aMeTHBIM CHHEBATBIM ILJIaMe-
HeMm. IIpu BHeceHUH ropsaimneil cephl B KMUCJIOPO cuHe-(uo-
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Xummuueckue cBONCTBA KMCAOpoOAd

Puc. 34, TopeHUe BEIIECTE B KUCJOPO/Je: @ — MOPOIIKA eje3a;
0 — cepsbl; 6 — ANIOMUHWEBOH IyJAPEL

JIETOBOE TIJIaM$ CTAHOBUTCSH SAPKUM U UHTeHCUBHBIM. [TosiB-
JsgeTca YAYHIIUBLIA 3amax cepHucroro rasa SO,, o6pasyto-
HIerocs B pe3yabTaTe peaxkIjun:

S +0,=S80,.
CepHHCTEIH
ras

3axKEHHLIA Ha Bosayxe dochop cropaeTr B KUCIOPOAE
OCJIETTUTENBLHO-0eIBIM TIJIaMeHeM, 00pasys AbIM, COCTOs-
Ui 13 MeJibYafIinmux gactul, okcuga dpocdopa P,05:
4P + 50, = 2P,0,.
Oxrcun
hocdopa

Tar 'Xe sHEPIrMYHO pearupyer KUCJIOPOJ U CO MHOIUMU
APYTUMH IPOCTBIMU BellleCTBAMM — BOAOPOJOM, HaTpUeM,
MarHueM, amwoMuHueM. [laxke :Keneso, KOTOpoe, KaK M3-
BECTHO, He TOPUT Ha BO3JyXe, B KUCJIOPOJe cropaer, pas-
OpaceiBad ociienuTesnbHBIe UCKPHI. IIpomykT sroit peakx-
Uy — KeJjesHad okanusa Fe;0,:

3Fe + 20, = Fe,0,.
MHenesuasn
OKATHHA

Mzl paccMOTpenn peakIMU KHCJIOPOAa ¢ HEKOTOPBIMHU
IPOCTBEIMH BeIlleCTBAMH, B Pe3YJIbTATe KOTOPBIX 00pas3yioT-
CA OKCHEL.
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-
OxcHABI — CJ0KHBIE Bell[ecTBa, COCTOAINIHE M3 ABYX
XHMHYECKHX 3JIEMEHTOR, O[JHH H3 KOTOPBIX KHCJIOPO..

Hanpumep: yruexucnstit raz CO, — 210 OKCHJ yIVIEPO-
na, sxenesnasa oxanuna Fe O, — oxcup xenesa, a Bojga
H,0 — oxcup somopoza. B dopmynax oOKcHAOB CHMBOJI
KHUCJIOPO/IA BCEr/la 3aMUChIBAIOT HA BTOPOM MecTe,

B xucsopose ropaT U HeKOTODbIE CJIOYKHBIE BEIeCTBa,
Ipu 3TOM TakiKe oOpasyiorca okcuibl. Tar, nmpogyrTamMmu
ropeHud npupoaHoro raza merana CH, apnamorea yriexkuc-
JIBIY Ta3 M BOJA:

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

CepoBogopon H,S — ras c¢ samaxoMm TyXJbIX AHI —
cropaeT B KHUCJOPOJie ¢ 00pa30BAHUEM CEPHUCTOTO Traza
H BOJBI:

2H,S + 30, = 280, + 2H,0.

Bzaumopeiicreue KHciaoponga ¢ IpoCTEIMH H CIIOHBIMHA
BelllecTBaMH Ha3blBAKT OKHCJIEHHEM, a CaM KHCJI0pPOoHd —
ORHMCJIHTeJIeM.

Bonpocsl M 3agaumus

1. Kawk ompezennTb, B KAKOM U3 JBYX COCYIOB HAXOOUTCA KHUCIOPOT,
a4 B KAKOM — Bo3nyx?

2. OxapaKTepHayiiTe XHMHWUYeCKHe CBOMCTBA KUCIOPOJA.

3. Kaxwue BemecTsa HasbIiBaloT okcugamMu? IlpuBeuTe npuMephL.

4. Ilpum cixHUTaHHMHM B KUCNIOpOJAe NOPONIKA allOMHHAA 00pasyeTcda OK-
cug amomurna Al,O,. Hannmure ypasnenue peaknuu. Bo cxkons-
KO pas Macca OKCHJA IIPeBRIIIAeT MACCY ATIOMHHUAT

5. IIpu ropenuu sogopona H, B kucnopoje obpasyerca soia. Hanumu-
Te YpPABHEHUE PEaAKITHH.

6. Cepoyrnepon CS, — JeTydad AJOBHTAA KHIKOCTb, HMCIIONb3yeMasd
B IIPOU3BOJCTBE HEKOTOPBIX MCKYCCTBEHHBIX BOJIOKOH (BHCKOSHL).
IIpu ero ropennu B KUcIopone o0pasyoTcsa CePHUCTBIN U YITIeKHUC-
nb1i Tasel. Hanumnre ypaBHeHHe 3TOH peaKIIUA.

*7. Oszon O, asnaerca Gosee CUIBLHLIM OKHCIHTENEM, YeM Kucaopod. On
pearupyer gaxe c cepebpoM, OIpeepaliiasd ero B okcuj cepedpa Ag, 0.
HanumuTe ypapHeHNe DeaKIUN.
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m B AJIeHTHOCTb.

Cocrasnenne popmyn okcnaos

Bri, nasepuoe, o0paTuay BHUMAHNE HA TO, UTO OKCHILI
PA3IUYHBIX XHMHUUYECKHX 3JEMEHTOB II0 COCTABY OTJIH-
JarwTeda APYTr oT Apyra. Hamnpumep, Ha 0JMH aTOM KHCJIODO-
na B Boge H,O npuxoaarca fBa aTroMa BOJOPOZia, a B OKCHUJIe
maraua Mg0O — ozaun aTom Maraus. Kax sTo MO2KHO 00B-
ACHUTL?

B XIX B. yu€HbIe OPEIIONI0M AN, YTO aTOMbI Pa3HBIX
3JIEMEHTOB 00JIafal0T PA3JINYHOM CIIOCOOHOCTHIO IPHUCOE -
HATHL K cebe Apyrue atoMbel. Tak, aToM BOAOPOJa MOKET
IPHUCOEAUHUTH JHINh OAHH aTOM J[APYIroro XHMHYECKOI'O
3JIeMeHTa, KUCJI0OPoa — JBa aToMa, a3oT — TpH. B HacToda-
IIlee BpeMs M3BECTHO, YTO ATOMBLI, BXOIAIIAE B COCTAB MO-
JIeKVJI, COeIUHeHBbI MeX Ay co00i XMMHYEeCKUMH CBA3AMHK
B OIpeJe]éHHOH mocjenoBaTejibHOCTH., YT0OBI IOKAa3aTh
9TO0, UCTIOJBb3YIOT CMPYKMYPHbLE POPMYJibL, BIPAKAIOIIIUE
He TOJBLKO YHCJIO ATOMOB, HO U IIOCJIefOBATEIbHOCTL HX CO-
eJUHeHNdA. XHMHUUYeCKHe CBA3U MeXK Iy aTOMaMU B MOJICKY-
Jax NPUHATO 0003HAYATE YEPTOUKAMH.

Yuciro cBA3ei, KOToOpbIe JaHHbIH aTOM 00pasyer ¢ Ipyru-
MH aTOMaMH, Ha3bIBAIOT BAJIEHTHOCThIO.

CloBO «BAJIEHTHOCTB» B IEepPEBOjie C JIATHHCKOIO O3Ha-
YyaeT «CHJIa, CIIOCOOHOCTD » .
H3zo0bpasumM cTpyKRTYpPHYIO (hOPMYIY BOIBI.
0
N
HH
ObpaTuTe BHHUMAaHNKEe Ha TO, YTO aATOMbI BOJOPOZa B MO-
JIeKyJie BOJbI He CBA3aHbLI APYI ¢ APYIOM, a COeIMHEHBI
TOJIBKO C aTOMOM Kucjopoga. Kaxaeiii arom Bogopoga 0b6-
pasyeTr ofHY XMMHUYECKYIO cBA3b (oT cuMmBona H orxoxur
O/lHA YEPTOUKA) — OH OJHOBaJeHTeH. AToM Kucjopojga 06-
pasyer ABe CBA3H — OH ABYyXBajeHTeH. Yucio uéprouex,

OTXOAAIIUX OT CHMBOJIA XHMHUECKOr'0 3JIEMEHTA B CTPYK-
TYpHOI (popMyJie, U eCcTh BAJIEHTHOCTD JAHHOT'O aToMa.
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YcTaHOBIEHO, YTO U B JAPYTHX COeQUHEHHAX BOLOPOZ,
BCErza OlHOBAJIEHTEH, T. €. AaTOMBI BOJIOPOoAa 00pas3yroT JHIIIb
OIHY CBsA3b. BaJleHTHOCTH KHCIOPOLA BCEI/Ia paBHA IBYM.

B monexy.re yriexucaoro raza CO, atom yrieposa obpa-
3yeT ¢ KasKAbIM aTOMOM KHCJIOPOZA ABE ABOKMHBIE CBIA3H,
KOTOpPhI€ PABHOILIEHHBI YETHLIPEM OJUHAPHBLIM (4eThbIpe 4ép-
TOYKM B CTPYKTYPHOI (hopMy.Jie), ClIef0BATEIHHO, YIVIEPOI
B 9TOM BeIl[eCTBe YeThIPEXBAJIEHTEH:

0=C=0.

3HaA BAJEHTHOCTh OJJHOTO XMMHWYECKOr0 JIeMEeHTa B CO-
eIHHEeHNH, MOMHO OIIpee/INTh BAIeHTHOCTE Apyroro. Tak,
xqop B xaoposogopone HCl ognoBanenTeHn, a3or B aMMHU-
axe NH, TpéxBajieHTeH, a BAJIeHTHOCTb yIJIlepofia B MeTaHe
CH, paBHa deThIpéM:

T 0
H—Cl; H-—-N—H; H—(|3—H ;
H

Onsa obo3HAYeHUSA BAJIEHTHOCTH OOBIYHO WCIIOJb3VIOT
PUMCKHe IH(PPLI, KOTOPbIE CTABAT B (hopMyJie HaJ CUMBO-
JIOM XMMHYECKOT0 3JIeMeHTA:

| | [ 1I 1 1 VI IVIL
HCl, H,0, NH,, CH,, CO,.

YT06bl OOCYUTATE BAJEHTHOCTH, HeT HeOOXOAMMOCTH
KasKIbIA pas pUCOBATh CTPYKTYpPHEIE hopmynbl. Jlerko 3a-
MEeTUTh, YTO B COEAMHEHHU 00Il[ee YHCJI0 eNUHUI] BAJEHT-
HOCTH BCEX aTOMOEB OJ[HOT'0 3JIeMeHTa BCeraa paBHO o01eMy
YHCJY eJHHHUI] BAJTeHTHOCTH BCEX aTOMOB APYIroro sjeMeH-
Ta. UHBIMU CJIOBAMU, Npou3éedeHue Ltucia amomoe o0Ho-
20 3leMeHMa HA €20 6AJIeHMHOCMb PABHO NPOU3BEIeHUIO
4UCaa AamoMmo8 6Mopozo djeMeHma Ha e20 6ANeHMHOCMb.

Hanpumep:

IVII

CO,.

Iana yraepoja (uucao aromos pasuo 1): IV-1 = 4; nna
KucJyopoga (umciio aromoB pasao 2): [1-2 =4,
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Tabnuua 4
TlocnenoraTeILHOCTE eCTBH L Cocrapnennue GOpMYyIbI

VrkazaTe BAJIEHTHOCTE KHCJIOPOAA 1 I

Fe,04 CO,
VMHOMHUTE YHCJIO ATOMOE KHCIOPOJA HA 3:2=6 2.2=4
uKcIeHHOe 3HAUeHHe ero BajeHTHocTH (1)
Paspenurs nonydeHHOE 3HAUSHHE HA 6:2=3 4:1=4
HHIEKC, IOKA3EIBAIOIIWIT YHCJIO ATOMOB
IPYTOro aJieMeHTa
3anucaThk 3HAUYEHHE BAJEHTHOCTH I 11 IVII
HaJ CHMBOJIOM 3TOTO 2JIeMeHTa Fe,04 CO,

Yr005I oIIpefeIUTh BAJIEHTHOCTD 3JIeMeHTa B OKCH/IEe II0
dopmyJie, HEOOXOAMMO IPOBECTH CJIEAVIOIMMe MaTeMAaTH-
YyeCcKHe BhiuncaeHuA (Tabdu. 4).

HexoTopble XUMHuYeCKHe 3JeMeHThl IPOABIAIOT B CO-
eIMHEeHUAX MOCTOAHHYIO BaJeHTHOCTH (TadJ. H), eé HAIO
3aIIOMHHTD, IPYTHe — DepPeMeHHYVIO.

XuMMUyecKkMe 3neMeHTb € NOCTOAHHOMW BANeHTHOCTLIO TCIGJ'IHIJ.G 5
BaneHTHOCTE KXAMHWYeCcKHe 31eMeHThI
H, Na, K, Ag

I1 0O, Mg, Ca, Ba, Zn

ITI Al

Ob6paTuTe BHUMAHHKE, UTO 3HAYEHUA BAJIEHTHOCTH MHO-
I'MX MeTAJJIOB COBIAAAIOT ¢ HoMepaMu rpynn Ilepuoaguye-
CKOI cucTeMbl XuMuuecKux saeMmernToB [l. . Menpgeneena,
B KOTOPBIX OHU HAXOJATCH.

3HaueHne NMEepPeMeHHOH BAJIEHTHOCTU HPHHATO YKA3bI-

BaTh B CKOOKax B Ha3BaHUHU CcoeqMHEeHMA, HaIIpHMep:
IVII [T1I

CO, — oxcup yriepona(IV), CO — oxcup yraepoga(Il).

Paccmorpum, Kak MOXXHO cocTaBUTH (DOPMYJY OKCUAA
o ero Haspauuio (Tabma. 6).
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Tabnuua 6

ITocnemoBaTenbHOCTE AECTBHIL

CocraeneHne GOPMYJIEI

BanucelBaeM CHMBOJIBI XHMHYe-
CKHX 2JIeMeHTOB (KHCJIOpO] Ha
BTOPOM MeCTe) M YEA3BIBAEM UX
BAJEHTHOCTE (KUCJIOPOJ ABYXBa-

Oxrcup
AMIOMHUHHUA

11 11
AlO

Oxcup
yraepoza(IV)

VLI
Co

JIeHTeH, BAJIEHTHOCTEL BTOPOro
alleMeHTa JIU0O JaHA B HA3BAHUH,
nu6o NOCTOAHHA U IPHUEBENeHA

B Tabuuie 5)

Haxoaum HauMeHbIIee obIee [MTunll=6 IVull=4
KpaTHOe JIBYX YNCJOBLIX 3HAYEHH I

BAJIeHTHOCTH

6:3=2(Al)
6:2=3(0)

HaxomuM HHIEKCE], ITI0JIeIHB
HauMeHbIIee 00Ilee KpaATHOe HA
ypCcIeHHbIe 3HAUCHHA BAIEHTHOCTH
JMAHHOTO 2JIeMeHTa

3anmucelBaeM HHIEKCHI ITocIe A1203 co,
3HAKOB XMMHYECKUX 3JI€MeHTOR

I[TounsaTHe 0 BAJIEGHTHOCTH BO3HUKJIO HA 3ape COBpEMEeH-
HOM XWMHUM, IIOITOMY €ro HCIIOJL30BAHHE B HACTOSIIEe
BpeMsA BBLIZBIBAET MHOI'O BOIIpocoB. Kak, Hanpumep, omnpe-
JeJINTH BAMEHTHOCTL ATOMOB B IIPOCTLIX BelrecTeax? B xe-
Jesze TpPU KOMHATHOM TeMmIeparype y KasKAaoro atroma 8
onuskaiiiux cocefeir (cm. puc. 23, a). Oznavaer nu arto,
4YTO }KeJe30 BocbMuBaneHTHO? Kak ObITE ¢ IpyruMu Belre-
CTBAMH HeMOJEeKYyJIsapHoro crpoenuAa? Tak, oKcHIbI MeTa-
JIOB, KaK IIpaBuIo, He 00pasyT MoaeKya. CTpoeHHe TOro
ke okcuza anoMuEua Al,O; auimnes GopmanbHO MOMKHO
u300pasuTh CTPYKTYpPHOII (opmynoirt O=Al—0—Al=0, Ha
caMoM JieJie B 9TOM BellleCTBe KaKIbIil aTOM aJTIOMAHUA Ha-
XOAUTCA B OKPYKEHHUH IIIeCTH aTOMOB Kucaopoma. IloaTo-
My IIPUBEIEHHYI0 (DOPMYJIy MIPUHATO HA3BIBATH Zpaguie-
ckoil. B obmieM, Hajo NOMHHTE, YTO BaJeHTHOCTL MMEET
peaJIbHBI CMBICJI JIUIITH B CJAyUYae BeIeCTB MOJIEKYJIAPHOI'O
CTPOEHUA.
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Bosayx

1. JlajiTe onpejieleHHe NOHATUA «BAJEHTHOCTE» .

2. 3Hasd, 4TO BOJAOPO] OJHOBATEHTEH, OIPEEJHTEe BATEHTHOCTb XAME-
YeCcKHX BJIeMeHTOB Ho dopmynaMm coegunenuit: NaH, CaH,, AlH,,
CH,, PH;, H,S, HF.

3. Onpegmenure BAMEHTHOCTE SJIEMEHTOB 10 (POPMYJIAM OKCHIOB W HA-
soBuTe Bemjectea: P,0;, SO,, SO;, NO, Na,0, CaO, Mn,0,, SnO,,
1,0,, H,0.

4. Hanumwte GOpMYJIEI CAeIYVIOIHX OKCHIOB: OKCHIA MATHHUA, OKCH-
na gochopa(Ill), oxcuga kanna, oxcuga xiaopa(IV), okcupga xemne-
sa(Ill), oxkcuna menu(Il), okenpa kpemuaua(IV), okenga xnopa(VII),
OKCUIA ITUHKA, OKCUIA ATIOMUHNA, OKCHIA BOLOPOAA, OKCHIA 30J10-
ra(I1I).

*5. B coeguHeHHAX C KHCJIODPOIOM MapraHell IPOABIAeT BAIeHTHOCTH
II, 111, IV, VII. CoctraBbTe (hOpMYJIBI 3THX OKCHIOB H HA30BHTE HX.
He nposoja pacuéToB, OIpefie/INTe, B KAKOM H3 HUX MaccoBad AOJIA
KHCJIOpoJa HauboabIan.

*6. Xnop obpaszyeT ueThipe OKCHJA, B KOTOPLIX OH NMPOABIAST BAJECHT-
woctu I, IIT, IV u VII. CocraesTe (bOopMYJILI STUX COeJUHEHUH U HA-
30BUTe UXx. He IpoBOAA pacdéToB, OIpPeJeSHTe, B KAKOM H3 HUX
MaccoBad JI0JA XJIopa HauboIbIIad.

7. IlpuropeEnu Marduda, HUHKA U ATIOMUHHAA B KHCJI0pOoAe 00pasyroT-
ca ux okcuanl. CocraBpre (POPMYJIEI STHX COSAWHEHUI, HANUIIHTE
YDPABHEHUA PEAKITHIL

EEE Bosayx

Hosroe Bpemsa noau paccMaTpUBaJIU BO3AYX KaK 0CO-
0y HEBUAUMYHI CTHXWIO, KOTOPYIO, B OTJIMYHE OT BOJHI,
Heab3sa yaep:kath B pykax. B XVII—XVIII Bs. cioBom
«BOBIYX» CTAJM HA3LIBATH PA3JIMYHLIE Iasdbl: YIJIeKHCIbIA
ras MMEHOBAJIHU «yAVIILIMBBIM BO3AYXOM» (OH He IOAAEpP-
JKUBaeT AbIXaHMA), & BOJOPON — «TOPHOYHM BO3AYXOMS».
T'nmaBuBIfl BKJIAJ B M3y4yeHHe Bo3ayxa, 0e3yCJIOBHO, BHEC
A. JI. JlaByaspe, ogHAKO OKOHYATEJIBHO COCTAB BO3AyXa
OBLI OIIpeeiéH JUITb B X X CTOJIETHH.

dusuyecKHe CBOMCTBA BO3AYXa M3BECTHBI KaMKIOMY.
On He UMeeT BKyca, I[BeTa U 3al1axa, MaJOPACTBOPUM B BO-
ne. Ilpu xomuaTHO! Temieparype B 100 o6béMax BOILI
pacTBopsAeTcs Bcero okojo 3 06LEMOB Bo3nyxa. A BOT on-
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a) 6) 8)

4 T B
= | e

Puc. 35. Onpejenenne cocTaga BO3LYyXa: @ — Ilepe] OIBITOM;
0 — (ocop ropuT; 6 — ONBIT 3AKOHYEH

pelenéHHO TeMOepaTyphl ILIaBIeHUsA U KHUIIeHUd, a TaK-
JKe XMMHUYeCKOoH (popMyJbl ¥ BO3AyXa HET, TAK KakK 603-
dyx — 00HOpOOHasA, XOPOUWO nepemeulaHHas cmecb pas-
JAUYHbLX 2A3086.

B sToMm serko yoeaursea Ha onbite (puc. 35). Ha cranb-
HYIO IUIACTHHKY, VKPEILIEHHYIO Ha KYCKe IIPOOKH, MOJIO-
JKAM HEeMHOro KpacHoro ¢gocdopa ¥ IOMECTHM €€ B CTeK-
JIAHHBIA COCYJ — KpUCMAAJIU3AmMOp, 3aTOJHEHHBIA BO-
noii. Topamed NyYMHKOH OCTOPOMKHO 3a:ikéMm (ocehop u
OINYCTUM CTEeKJAHHBIA KoJokoJa. Docdop cropaer, 3amoi-
HAA IPOCTPAHCTBO IO KOJIOKOJOM I'YCTHIM OEJIBIM ALIMOM.

1 . .
Bona IIOJHHMaeTCHd IPHMMePpHO Ha E Toro 06'BéMa, KOTODBIHX

NepBOHAYAJIBHO 3aHUMAJ BO3JIYX, — POBHO CTOJLKO B BO3-
nyxe osL10 Kucaopoga. Ilocie Toro xak (gochop moracuer,
a KOJIOKOJ OCTBIHET, BEIHEM 13 I'OPJIBIIIKA KOJOKOJIa Opob-
KV U HCIIBITAEM OCTaBIIuiicA B HEM rad. OH He moaep K HUBA-
eT MOPeHHA: BHECEHHAA B HEro ropAlnad JYYHHKA MOMEH-
TaabHo racHer. I'asz, coOpaHHBIH I10J] KOJTOKOJIOM, HE BEI3bI-
BaeT MOMYTHEHHUs U3BECTKOBOM BOJABI, CJIENOBATEJIBHO, 3TO
He VIVIEKHCJBIHI ras. JlaByasbe, IpojeiaB cCepHIO II0J00HBIX
SKCIIEPHMEHTOB, HAa3BaJ 3TOT ra3 a3oTOM, 4YTO B IIepeBoje
C TpedYecKoro o3HaudaeT «0e3:KnM3HeHHbBIN». Ha moiro asora,

TAKUM 00pa3oM, IIPUXOAUTCA OKOJIO % o0bEéMa BO3AYXA.

KpoMme azora m Kucopona, ABIAKIIHXCA OCHOBHBIMH
KOMIIOHEHTaMHU BO3JYyXa, B €r0 COCTAaB B HE3HAYUTEJIbHBIX
KOJHNYEeCTBAX BXOAAT VIVIEKHUCJIBIH a3, BOAAHOM I1ap, a TaKk-
ke OsaropomHble (MHepTHBIE) Ia3bl, IJIABHBIM 00pasoM
aproH.
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Bosayx

K cemelicTBy 6/1aropOfHBIX radoB OTHOCHAT IIECTh XM MM-
YeCKHX dJeMeHTOB-HemeTa/L1os: rexuit He, Heon Ne, ap-
rou Ar, xpuntou Kr, kceamon Xe u pagoda Rn. CoorBercT-
BYIOII[HE MM IIPOCThIE BEIIECTBA, B OTIMYKE OT KMCJI0POIa 1
a30Ta, COCTOAT U3 OJHOATOMHBIX YacTull. IIpu KoMHATHOIM
TeMIlepaType OHU IIPeACTABJISAIOT co000il OeclBeTHRIE I'asbl,
MaJIopacTBOPHMBIE B BOJE.

HoJsiroe BpemMsA CUYMTANIN, YTO MHEPTHBIE ra3dbl COBCEM HE
BCTYHAOT B XxuMHUUecKHe peaknuu. Ho okomro 40 et Hazan
VUEHBIM YJAaJ0Ch IIOJYYUTh XHUMHUYECKNe COeqUHEeHUA TPEX
TAMENBIX MHEPTHBIX I'a30B — KPHITOHA, KCEHOHA U pajo-
Ha. OgHAKO BCce OHM HEYCTOMUYMBLI M HE BBIJIEPIKHUBAIOT
CHJILHOT'O HAarpeBaHMA.

C XxuMMn4YecKOH HHEPTHOCTRIO CBA3aH0 IpUMeHeHue OJIa-
rOPOJHLBIX I'a30B B TeXHHKE. AProHOM HANOJHAIT 3JIEKT-
pHYecCKHe JIAMIIOYKH HAKAJHBAaHHA. B IleHTpe JIaMIObI Ha-
XOAUTCA BOIb(paMoBadA COHPAJb, KOTOPas HaKAJIIETCH
TOKOM /10 BEICOKOH TeMIIepaTyphl U HcIOycKaeT ceeT. Ecau
BHYTPB JIAMOBI IIOIAAET BO3AYVX, CIIUPATIL TYT e CTOPHT.
Yro651 n36eKaTh 9TOr0, JIAMIY 3aIIOJHAIOT APTOHOM.

B mocnemume rofbl BMeCTO ApProHA AJA HAIOJIHEHUA
JaMII CTAJNIM HUCIOIL30BATE KPHUIITOH, TAKHE JAMIOLI IPHU
TOH Xe MOIIHOCTH CIIMPAJIH JAOT 6oJiee APKUI CBET H3-3a
JOIIOJIHUTEIBHOTO CBeYeHHUA (JIIOMHHECIEHIIUM) ATOMOB
KPUIOTOHA.

Yuénple 00HAPYKHIN, YTO IPH HOPOXOKICHHUH Yepes
Paspe;KeHHBIA MHEPTHLIN ras aJIeKTPUYeCKOT0 paspAia Ha-
Onrogaerca ApKoe cBeuenue. Ha ocHoBe 2TOr0 cO3/1aHEI JII0-
MUHECIEHTHBIE JIAMIIbI, B KOTOPBIX CBETUTCA He MEeTaJIIH-
YyecKas HHUTh, a4 caM ras, 4epes KOTODPBIH IPOXOIUT 3JIeKT-
pudeckuii Tok. JlaMmbl, HamoJIHeHHbIe aproHOM, AT
APKO-CHHHI CBeT, HEOHOM — OpaHKeBO-KPACHBI, KPHII-
TOHOM — 3eJ€HbIA. HeoHOBBIMH JTaMIaMH OOJIBIIION MOIIL-
HOCTH 000PYAYIOT MAaAKH.

CaMplil IErKUH B3 OJIarOPOAHBIX I'a30B — TeJHI — Hce-
HOJBL3VIOT JAJIA 3aN0JHEHHA METEOPOJOrMYecKHX IIapoB-
30HJIOB, a3POCTATOR, NUpuKabiaeii. B Boznyxe renmsa MaJo,
ero AoOBIBAIOT M3 IMPUPOJHOrO rasa, rie OH TaKiKe coaep-
JKUTCA B BUJIE IPUMECH.

CocraB cyxXoro, T. e. He COJep:Kallero BOAAHOIO IHIapa,
BO3JIyXa ONpuBeneéH Ha nuarpamme (puc. 36). Bogsanoii nmap
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Ipouste rase: 00yCJIOBJIMBAET BJIAJKHOCTD
Baaropogarie m npmmecn 0,03% B craovic s vernio
rassl 0,94% - - C0,0,03% BO3/iyXa. Py y
= ’ moroay ero 00JIbIle, B CYXYIO
¥ XOJOJHYI0 MEeHbIIIE.

Yrnekucawiii raz obpa-
3yeTcs IPH F'OPEHHH U Jbl-
XaHWHU, IOTOMY B BO3IYXE
KPYOHBIX 'OPOJIOB ero 60Jb-
me, 4YeM HaJ JecaMHu H
mopamu. OcobeHHO MHOTO
VIJIEKHCJIOrO ra3a B 3aKPhl-
ThIX, ILJIOXO IIPOBETpHBAae-
Pue. 36. ObbEMHEBIH cocTaB MBIX HOMEIIeHHAX, MecTax
CyXOro nosityxa BOJBIIIOr0 CKOIJIEHUS JIO-

neii. Bosayx, comep:xamumii
bonee 0,1% yraekucnoro rasa, yraerarwle AeHdCTBYeT Ha
YeoBeKa.

B Bo3ayxe MpOMBINIIEHHBIX IIEHTPOB YaCTO IPHCYTCT-
BYIOT OKCHJbLI a30Ta, yrapHbiil ras CO u apyrue BpeHbIe
npumecu. OHH 00pa3yIOTCA IPU HEIIOJHOM CrOPpaHHUN aBTO-
MOOMIILHOrO TOILJIMBA, a TaKyKe BbIOpAaChIBAIOTCA B ATMO-
chepy XUMHYECKAMH M MeTAJIYyPrHYeCKUMHU KOMOMHATA-
MU, TeILIOZJIEKTPOCTAHNUAMH. B TaKHX ropozax BO3IAYyX
BCeria CoOAep>XHUT MHOI'O OBLIH — MEJKHX YACTHUYEK CAXKH
U OpYyrux seinecTs. IIplIb HAXOAUTCA B BO3JyXe BO B3Be-
IIIeHHOM COCTOSHHH, M0oJ00HO MyTH B Bole. Kpynwubie
YACTUYKU THLIM 3aMETHBI HEBOODYKEHHBIM TI'Ia30M B KO-
cuIX ayuax conuia. CoxpameHue 4YHCTOro BO3JyXa B I'OpoO-
nax — cepbe3Has 3KoJIornyeckKas npodjema, HaJl KOTOPO
paboTarmT cCOeluaaInuCTh.

1. KaroBbl OCHOBHBIE KOMIOHEHTHI Bo3nyxa? IIpuBenure ux hopMyILL.

2. Kax uzMeHdeTcA COCTAB BO3JYXA B 3aKPBITOM KabuHeTe BO BpemMs
VPOKA XHUMHH?

3. B xaxoM BO3IyXe — BJIAXHOM HUJH CYXOM — OOJIBIIE COJlePIKAaHHE
azora?

4. Kaxwue BelrecTBa OTHOCAT K O/1aropofHeIM razam?

5. Oxcup rcermona(VIII) — kpaiine HeycToiiunBOe coeguHeHue. IIpn
JMETKOM HArPpeBAaHHU OH PACAaaeTCsd CO B3PLIBOM HA IIPOCTHIE Belle-
crBa. Hanmuurure ypaBHeHUe PeaKIIUHA.
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*6. Ecnu B naMny HaKaJIWBaHWA DOOANET BOSAYX, TO BOJNb(paMoBas
CHIHUPANE CTOPHUT W HAa CTEKJIe 00pasyeTcdA KENTHIH HAJNET OKCHAA
Boabhpama(VI). Hanmmure ypaBHeHHe sToil peaknuum. CHUMBOI
BOnb(Mpama HalguTe B [lepuoguueckoii cucTeMe XUMHAUECKUX 3JIe-
meHTOB [I. . Menneneesa.

7. IlonesyAcek MHMOPMAOMOHHBIMH HCTOYHHKAMH, OIpejeiHTe, Ka-
KHe IpHMecH MOI'YT BXOJHUTE B COCTAB BO3yXAa B BallleM peruoHe.

2. Opun ua caMbIX ATOBUTEHIX I'a30B — 030H. ETo mpefelbHO KOIYCTH-
Maf KOHIeHTpanusA B Bozayxe B 300 pas MeHbIIe, UueM y YrapHOI'o
raza. Kaxkoro mpejesbHO AOIIYCTHMOE COJEpPIKaHNie 030HA B BO3TY-
xe? [Ina oTBeTa HCNONb3yiTe HHGQOPMAUMOHHbIE HCTOYHUKH.

B CBOSOQHOE BPEMSA

ITporepuTe moMa OOEBIT IO ONpe[eIeHHIO COCTABA BO3YXAa, AHAJO-
THYHBIH onHMcaHHoMY B maparpade. [Ina sToro BOCHONL3YHTECH
riy0oKOoU TApeNaKol UIN MUCKOH, HA JHe KOTOPOU YHpenouTe napa-
(MHOBYIO CBeuy. S3AOJHUTE MUCKY BOJOII, 3a:KI'UTe CBeUy W HAa-
KPpOiiTe eé NepeBEPHYTON BBeDX JHOM CTeKJIAHHOHN Dankoli. YTo Ha-
omopaere? Ha kakyio BelcoTy nogeEHMaerca Bona? Hapucyiite
onelT B TeTpanu. Kaxkoil BEIBOJ 0 cocTaBe BO3AYXA MOMKHO cleaTh?

ERE] T openme sewecrs wa sosnyxe

I'opeHue — »TO0 XUMUUYECKAs PeaKIusd, IPOTEeKAOIIAA C
BBIJeJIEHHEM TeILIOThEI U cBeTa. YacTo ropeHue COMPOBOK-
Jaercsa ILIaMeHeM.

SpKoCTL MIaMeHH 3aBUCHT OT HAJIUYNA B HEM MeJIbuaii-
MINX TBEPABIX YACTHUI[ WJIH I1apOB, 00pasyOIUXCA IPH
B3aMMOJENCTBAM BeIllecTBa ¢ Kuciaopomom. Eciu cpegu
IPOAYKTOB F'OPEHUA €CTh TBEPAbIE BelllecTBa, TO II0JIyYaeT-
cd cBeTrdlmeecda ILIamiA. Tak, keje3o B (ocdop CroparT
B KHCJI0poAe ApKuM Iiamernem. I1pu ropernn Bogopoga 06-
pasyeTrcs JHIIb BOAAHOM map, II09TOMY ILIaM#A HpaKTHde-
cku OecuBeTHO. ['OpeHHe NPUPOAHOrO rasa MeTaHa TaKiKe
COMpOBOJKAaeTcsa 00pasoBaHUEM eJlBa 3aMeTHOr'0 ToJ1ydoro
IJIaMeHHU. 9TO CBA3AHO C TEM, YTO BECH YIVIEPO, BXOIAIIHN I
B COCTAB METaHa, OKHCJIAeTCA A0 VIVIEKNCIIOro rasa.

IIpu ropermuu BemiecTB, 0oJiee OOTATBHIX YIVIEPOLOM IIO
CpPaBHEHUIO ¢ MEeTAaHOM, HAIIpAUMep OeH3MHA, KepocHuHa, ra-
padmuHa, YyIVis, YIJIEPOJ CrOpaeT He MOJHOCThLIO, 4 YACTUYHO

73
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Pue. 37. Tonka kamuHza. IIpu yerpolicTBe nedeil U KAMHUHOB
BCEINla CTPEMATCH CO3IATE TATY

epexoJIUT B ca)ky. PackanéHHBIe N0 BBICOKOH TemIiepa-
TYpPhl MeJbYAMINNe YaCTHUYKH CAXKH U TeJIAI0T ILIaMsd Ap-
kuM. OgHaKo ecau 00ecnedyrTh JOHNOMHUTENbHLIA IIPUTOK
BO3AYyXa UJIU KHUCJIOPOAA K TOILJIUBY, Kak, HATIPUMED, TIPHU
TOonKe KaMuHa (puc. 37), TO YaCTHUUKM CaKy CroparmT U
MJaMA CTAHOBUTCA IMOUTH HecBeTANiuMcA. Taxkoe maams
umeeT 6ojiee BBICOKYIO TeMIIEPATYPY U OCTABIAET MAJO KO-
moTH (HAJIETa U3 CaxKu).

lopenrne MosKeT IPOTEKATh He TOJBKO B KHCJIIOPOJE U HA
BO3/YyXe, HO U B IPYT'UX rasax, Hanpumep Bo ¢rope F,, xj0-
pe Cl,, okcuzne asora(l) N,O.

Ha Bosayxe ropeHue mpoTeKaeT MeHee HHTEHCHBHO,
YeM B YMCTOM KHCJIOPOIe, TAK KaK cojiep:Kalluiicad B BO3-
OyXe asoT He HoAJep:KuBaeT ropenme. Mpr Habaromanu,
Kak OBLICTDO CropaeT B KHCJIOPOEe JKeJe3Has IPOBOJIOKA.
Ha Bo3nyxe €€ He yIaéTCA 3a3KeUb.

ITepBbIM Yy4€HBIM, MIPABUJIBHO O0BACHUBIIUM IIPOIIECC
rOpeHHs B3aUMOJECTBHEM BeIllecTBa ¢ KHCJIOPOJAOM BO3-
nyxa, oeLa (hpannysckuit xumMmuk Auryau Jlopan Jlasyasee.
ONBITEL 110 CKUIaHUI) BeIecTB VUSHLIHA HPOBOJMI Ha OT-
KPBITOM BO3IyXe, HCIIOJb3YsA B KAUeCTEE HATPEBATEILHOT0
npubopa cucrteMy U3 AByX Oosbiux JuH3 (puc. 38). Kamx-
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ereHHE BELWEeCTB HA BO3ayXe

Puc. 38. Onowit JlaByasbe N0 CXKUTAHUIO BellleCTB IPH TOMOIITHA JHH3

Jas JIUH3a HMeJa guaMeTp 60Jiee MeTpa U COCTOAIA U3 IBYX
TOHKHX BOTHYTO-BBINYKJLIX CTEKO0JI, IIPOCTPAHCTBO MEXKIY
KOTOPBIMHU OBLIO 3aI0JHEHO 3THJIOBBIM cIIMpToM. B coi-
HEeUHBLIH JeHb TAKHEe JUH3LI II03BOJIAIN HATPEBATEL Teaa 10
rTemnepatrypsl Beiiiie 1500 °C. C ux moMOIIBI0 MOMKHO OBLIO
pPacILIaBUTL 30JI0TO U sKeie3o. JlaByaswe maske yaaaoch
C)Xeub HECKONIBKO aJaMa30B.

Bri, HaBepHOe, 3amMeuasid, 4TO OJJHU BelllecTBa 3aropa-
IOTCS Ha BO3JAyXe Jerde, a Apyrue — TpyigHee. BHecém B
IJIaMdA ropeliKd OJHOBPEMEHHO MATHHUEBYVIO JIEHTY U KYCOK
KapToHa. IlepBBIM 3aropuTcsa KapToOH, A MATHUH BCIIBIXHET
JIHIIb Yepe3 HeCKOJbKO CeKyHH — JJA TOro 4To0bl Hada-
Jach peaKl i Mariud ¢ KHCJIOPOAoM, TpedyeTcs Dojiee BbI-
cokadA remmneparypa. CienoBaTellbHO, BEIIleCTBO 3aropaercs
TOJILKO IIPHA HATPEBAHUHM BBIIIE OIIPEAEJEHHON TeMIepaTy-
pel. E€ HazeIBarOT memnepamypoit ocnaameHenus. Byma-
ra BCIOBIXMBAET Ha Bo3ayxe nmpumepHo npu 230 °C, a mar-
vuit — npu 600 °C. Temneparypa BocILIaMeHeHU A GeHn3uHa
oromno 300 °C, a megunuuckoro sa¢pupa — 150 °C. 3aropes-
nreecs BeIECTBO IPOMOJKAET I'OPeTs H BHE ILJIaMeHH, TaK
KaK BBLIAENAIONIASCA B IpoIlecce TOPEeHUA TEoTa mocTe-
IEeHHO HarpeBaeT BCE HOBLIE M HOBbIE YUACTKH BeIlleCTBA O0
TeMIIepaTypPhI BOCILIAMEeHeHH .
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Naesyazwe AxtyaH Jlopax
(1743—1794)

Benmkui dpanuyscknii xummk. Pogunes & cocro-
ATENLHOW Cembe, Nony4un opuauyeckoe obpaso-
gaHue. C paHHMX NeT NPosBNAN MHTEPEC K 3aHATH-
am prsmkon 1 xumuert. Jonroe Bpema usyyan ro-
pexne eeuwecte. CornacHo rocnoOACTEOBOBLUMM
TOrAQ NPEeACTaBNeHHAM, FOPEHUE W OKMCIIEHHE Me-
TAQNNOB PACCMATPMBANM HE KOK PEaKLMIO coepu-
HEHWMs C KMCNOPOAOM, O KOK PA3NOXEHHe MeTan-
NQ, CYMTABLUErocs CMOXHBIM BELLECTBOM, HO TBEP-
AblM OCTATOK — OKCMA (ero cuMTanu npoctbim
BELECTBOM) M (DNOTMCTOH — BbIMBILLINEHHBIM «AYX
ropioyectu». [pumepom «no4TM yMcToro gnormc-
TOHA» XMMWKM CHMTANM YTONb — BEfb NPH FOPEHMK
OH MONHOCTLIO MCYe3deT, He ocTasnss Teépaoro ocratka. [poeens mHorouncneHHsle
OMbIThl MO CKMIOHMIO PA3AWYHBIX Bewects, Jlasyasse Aokasan, ¥TO MeTannsl — 3TO
MpoCThie BELLecTBa, O NPOLEect FOPeHMs COCTOMT B MPUCOBAMHEHUH MMM KHCIOPOAA C
06pasoBaHMeM CNOXHBIX BELLECTE — OKCMAOB. MHOrMEe XMMMKM B TO BpEMS CYMTANM
BOAY NPOCTHIM BEWECTBOM, TOK KGK HUKOMY HE YAQBANnock €€ pasnoxute. D10 cymen
cpenars Jlasyaske — oH Bbigenun u3 Boibl BOROPOA, NPONYCKas BOASHOW Nap Yepes
POACKANEHHBIA MyLe4HblA CTBOM, 3AMNONHEHHbIA NUcTamu xenesa. [oaxe oH nposén M
CHHTE3 BOfBI M3 KHCIOPOAd M BoAopoAd. M3yuas cBOHCTBA 3THX ra30B, OH BBEN B Hay-
Ky MX coBpemeHHble HaseaHWs. B ceomx mccnepoBanuax yuewwi nocrosHo obpa-
LAncs K 3KCNEPMMEHTY, NOAYEPKMBAS, YTO «M3MKE M XMMMM HMKOrAA He NO3BONM-
TensHO NPEANoNararh TO, YTO MOXHO OMPEeAEenvTs NpsaMbiMK onsiTamuy. Beneg 3a Jlo-
MOHOCOBEIM OH COPMYNHUPOBON 3QKOH COXPaHeHMa Macce Bewects: «Bo Bcakon
OnepauMH KONMYEeCTBO MaTep1H OAMHAKOBO A0 W NOCE ONepauMy, KQYeCTBO M KONK-
YeCTBO Ha4an (3NeMeHTOB) OCTAKOTCA TEMM XKE CAMBIMHM, MPOMCXOAAT MHLLL NEPEMEHB,
supomsmeHenusy. B 1789 r. lasyasse onybnukosan «HauaneHbii kype xummum», Bbi-
AEpXKaBLIMKA HeCKONbKO M3RaHui. B rogs PpaHLy3ckoi peeonioumm XusHs y48HOro
Tparnyecku obopBanacs Ha rMABOTHHE.

BaaumogeiicTBHe BeNIeCTB ¢ KUCJIOPOAOM BO3AyXa MO-
JKeT IPOoTeKAaTh U MeJiJIeHHO. B aToM ciiydae ropeHus He HA-
onomaerca. Takue nmpoilecchl HA3LIBAIOT MeIJIEHHBIM OKUC-
neHueM. K HUM oTHOCHUTCHA, HAIPUMED, PKaBICHHUE JKele-
3a. IIpu MenneHHOM OKHMCI€HUHU BhIAEIACTCI 3HAUNUTEIBHO
MeHbIIIe TeIJIOTHI, YeM IIPDH FOPeHHUH.

HUHorma TenaoTel, BhIASIAOIIEHCA IPH MeIJIEHHOM OKHC-
JIEHUH BEeIIeCTB, OKa3bIBAETCA NOCTATOYHO AJIS BO3TOPAHHUA.
H3BecTHBI caydyan BoCILIAMEHEHUA IPOMACIEHHBIX TPSANOK,
HICIIOJIb3YEeMBIX IIJisi OOTUDKM CTAHKOB HA 3aBOJax M B Mac-
TepcKux. [IpUunHOII MHOTHX IOKAapOB ABIAETCA HEHUCIPaB-
Hasd 3JIeKTPOIpoBoAKa. [Ipi MpOXOKAeHUY 3JTeKTPUUECKOT0
TOKAa IIPOBOAA MeJAJIeHHO HATDEeBAITCA.
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ereHHE BELWEeCTB HA BO3ayXe

Topamuii npegMeT MOKHO HOTYIIHUTEL JHOO IIPEKpPaTHB
JOCTYI K HeMY BO3IyXa, JU00 OXJIAZUB ero HUKe TeMIepa-
TYpPBI BOCILIaMeHeHUd. JacTo OroHb racAaT BOAOH, KoTopad
HE TOJIbKO OXJIAKJAeT rOPAINUi IIpeIMeT, HO ¥ IPelATCTBY-
eT ero KOHTAKTY ¢ Bo3ayxoM. OMHAKO He BCe BelllecTBa MOMK-
HO TYIIHTH BOAOi. HexKoropble MeTalLIbl B3aMMOEICTBY-
IOT ¢ Hel ropaslio akTHBHee, UeM C KHCJIOPOAOM BO3AyXAa.
B aToM ciyuae Mcmosib30BaHEe BOALI JIAINE YCHIIUT MOPeHUe.
He pexomenyercsa racuTh BOJON U 3aropeBiInicda OeH3uH:
OH JIeT'ye BOILI U IpojoJKaeT ropeTs. Hanbosee sdpexTus-
HBIH c10COD TPEKPATUTH TOPEHUE — U30JIMPOBATH BEITECTRO
ot rucyopona. I[Ipogenaem nmpoctoit onbiT. HanséMm B (pap-
¢OPOBYIO YAIIIKY HEMHOI'0O OEH3MHA 1 MOJ0KKEM ero JIyYnH-
roit. lopaniuii 6eH3UH 3aJIbEM BOJION, TIPU 3TOM OH MPOAOJI-
sxkaeTr roperh. HakpoeM 4amKy KyCKOM KapTOHA HJIH ILJIOT-
Hoii Tkanu. ['openne npexkpaturca. B JoMalliHuX yCIOBUAX
3aropeBIIYIOCcA Ha YeJIOBeKe OJe KAy MOMKHO IIOTYIIIUTE, Ha-
KUHYB 0lesijio, I1y0y, KOBEP, IOKPBIBAJIO M ILIOTHO 3aBep-
HYB HOCTPAaBIIIero, 4To0bl IIOTHOCTLIO IIPEKPATUTE AOCTYII
BO3AyXa K ropdainer ogexae. B xumMmnueckux nabopaTopuax
3aropeBININHACA NPEAMET 3aChINAOT OECKOM HJIH UCIOJJIb3Y-
IOT OTHETYIIHUTEIH. B HuX 00BIYHO COAEePIKUATCA YIVIEKHUCIBIIA
ras, KOTOPbBIA He IMOAJIePKUBAEeT ropeHusa U U30JIUPYeT ropsi-
LU IIpeAMeT OT BO3AyXA.

Jlerko saropamwinuecs BelllecTBa, TaKWe KaK CIHPT,
adup uam OeH3WH, HA3BIBAIOT 0zHeonacHsvtMi. C HUMH
HYKHO 00paIiarbca OUeHb AKKYPATHO U HA B KOeM Cly4dae
He paboTaTh BOMM3M OTKPBITOTO IIJIAMEHH — HMX IAPLI OT
OTHS BCIBIXHBAKT, BLI3LIBAA II0KAP, 4 HHOTIA M MOIIHBII
B3pPLIB. OQUP B OTKPBITOM COCYAe MOMKET BOCILIAMEeHUThCAH,
Jaske eclH HAXOJUTCSA HA PACCTOAHUH B HECKOJILKO METPOB
ot naamenu. 06 a3ToM HaAO IIOMHUTE.

1. TMouemy Ha BO3JyXe ropeHHe NIPOTEKAET MeHee WHTEHCHBHO, YeM
B KHcJopoge?

2. O0BAcCHUTE, YTO O3HAYAIOT [IOHATHA: a) «TOpeHHe»; 0) «MeLIeHHOe
OKHUCJEHUE»; B) « TEMIIEPATYPA BOCILIAMEHEHUA» .

3. Yem o6BACHUTEL TOT (hAKT, UTO [IIAMS OIPUPOIHOTO Ia3a OpaKTHye-
cKH GecIBeTHO, a ILJIaM#dA CBeUHd — CBeTAmeeca?
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4. Ilpu HenmoJHOM cropaHWH yriiepoja obpaayeTcd yrapHbBIH ras — OK-
cup yraepona(ll). Hanuimure ypapHeHNe peaKIiiy.

5. IIpu ropenun Ha Bozgyxe cuupta C,H O u adpupa C,H,,0 obpazy-
IOTCA YIVIeKHCIBIH ra3 ¥ Bofa. HanuninTe ypaBHeHHA PeaKIIUii.

6. Hanumure ypaBHeHUe PeaKIIUH FOPeHUA De3BOLHON YKCYCHOM KHC-
norer C,H,0,, ecnu uzBecTHO, YTO IPOAYKTAMU ABJIAKTCH BOAA U
VITIeKUCIIBIH ras.

7. IIpenble MuCThA, CEHO, APeBeCHbIe ONIHMJIKY DU JJIHTEIBHOM XpaHe-
HUH HA BO3JAYXe MOT'YT camMoBosropateca. Kak 1o o6bacHUTE?

*8. IIpu ropeHVMH MATHHA HA BO3AYXe KPOMe OKCH/Ia 06pasyeTcs TaKKe
HUTPUJ — IPOAYKT B3auMoJeiicTBUA MAarHud ¢ azoroMm. Hanmumure
dopMyny HUTpHIA MarHvud ¥ ypaBHeHWe peaKLUU ero odpasosa-
HUA, IOMHA, YTO B COeJHHEHHUAX ¢ MeTAJJIaMH a30T TPEXBAJEHTEeH.

9. Kak BeI fyMaeTe, 3aueM JlaByasbe CIKUTAN AIMAa3bI?

*10.TIpuBegure ypaBHeHHe PeaKIIUU I'OPEHHA, B KOTODOIH: a) U3 TpEx
MOJIEKYJI IMOJAYYaTCA 3 MOJEKYIbl; 0) 13 5 MOJeKyJ Moay4arwTes
4 MOJIEKYIBI.

m nonyqenue Kucnopopa

B MPOMBILLIEHHOCTM M €ro NpMMeHeHMe

B IIpOMBIIIJIEHHOCTH KHCJIOPOJ, IIOIVYAIT U3 KHIKOT0
BO3IyXAa, IIpeABapUTe/ILHO OUNIIEeHHOT0 OT OLLJIN, BOLAHOT0
mapa ¥ yrieKHucjaoro rasa. IIpy cHILHOM CoKATHHA M OXJIAMK-
neaun npumMmepso 10 —200 °C Bo3AYX MEepexXoJUuT B HKUIKOE
cocrogHue. JKHUAKUIA BO3NYX HpencTasiseT coboi roayoo-
BaTYIO *KHIKOCTD, COCTOAINYIO U3 CXRUMKEHHLIX T'a308, IVIAB-
HBIM 00pa3oM a3oTa ¥ KHUcJIopoaa. Kucaopoa KUnuT mpu 60-
Jiee BeicOKOI Temmeparype (—183 °C), uem azor (—196 °C),
MOSTOMY IIPH MeIJIeHHOM HATPEeBAHHMH JKHIKOr0 BO3AyVXAa
asoT ucrapsaeTrca paubine. [ToBTopasa MHOrOKPATHO IPOILEC-
Cbl HCIIAPEeHUA N KOHACHCAIIUH apOoB, VAAETCA IIOJHOCTHIO
PasfeJNUThb KUIKHUHN BO3YX Ha a30T U KUCJIOPO.

IIpuMeHeHHe KHCI0OPOLA OCHOBAHO Ha €ro CIoCo0HOCTH
IOALeP;KUBATh TOpeHHe H ObIxaHue. Ilpomeccenl ropeHund
B HEM IPOTEKAIOT 00Jiee HHTEHCHUBHO, 4eM Ha Bo3ayxe. Oc-
HOBHAA Macca IPOM3BOJAMMOr0 KHCJI0POJa UAET HAa YCKOpe-
HUeE IIPOIeCCOB OKUCIeHUA.,

Jl1sa XxpaHeHUA KUIKOT0 KHUCJI0POia U IPYTUX CHUIKEH-
HBIX I'a30B HCIOJIB3VIOT CHeIHANbHbBIE CTEKJIAHHBIE COCYIbI
¢ BOHBIMU cTeHKamu (cocynanl JIbroapa), HATTOMUHAIOITHE
TepMmochl (puc. 39). CTeHKH TAKHX COCYJIOB IIOKPLITHI TOH-
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L e EEeEEE=:

Pue. 39. a — cocyp [Isroapa nna xpaneHUA GONBITHX KOJIUYECTE
SKHJIKOr0 a30Ta; 6 — paapes nabopaTopHoro cocyaa JIswoapa;
6 — mpospauHbli cocys poapa ¢ MHIKUM KHCIOPOAOM

KuM caoeM cepebpa, a B IPOCTPAHCTBE MeXKAY CTeHKaMU HeT
BO3AyXa, TaM Bakyym. IlosTomy, ecam ciay4yaiiHO pasbUTb
TaKoii cocy/, pasfgaéTcsa rPOMKUIA XJI0IIOK — B IIPOCTPAHCT-
BO MEXJY CTEHKAMHU BPbLIBAETCHA BO3YX.

OrpoMHBIe KOJHYECTBA KHCJIOPOAA HCIOJL3YIOT B XH-
MUUYECKOW MPOMBINIJIEHHOCTU ITPH MPOUZBOJICTBE OKCUIOB
U KHUCJIOT — CepHOoii, a30THOM, YKCYCHOI, B MeTAINYyPIUHN
OpM BBITJIABKE UYryHa U ctanau. YTobsl YyCKOPUTH ITPOTEKA-
HHE IPOIIECCOB U IOBBLICUTL TEMIIEPATYypPy, K BO3AYXY, KO-
TOPBLIHA MMOCTYHAET B JOMEHHBIE U CTAJCILIABAJIBHBIC IIeYH,
D00aBIAIT KHUCJIOPO.

Taz anerunen C,H, ropur B Kucnopoge OenbiM sAPKO
CBETAMIMMCS IIJIAMEeHeM, TeMIIepaTypa KOTOPOro IMopsagKa
3000 °C. Ilpm Takoil TeMmepaType IJIaBATCA MHOTHE Me-
TAJLJIBI, CTAJb U Apyrue ciiaBbl. [ToaToMy aleTniieHO-KHC-
JIOPOAHYIO TOPEJIKY HCIIOJNb3VIOT IJA CBADKH METAaJLJIOB,
T. €. IJIA CILJIaBJIeHHUA MeTaindecKkux dacreit (puc. 40).
B ropenky mo pasHbsIM TpyOKaM IOLAIOT AlleTHIEH M KUCJIO-
pox. ¥ BeIXo/ia U3 ropeJku oba raza cmemmusawTces. s
OOJYYEeHHNA IIJIAMEHH CMeCh IO K UTaoT.

IlpuMeHeHMe B TEXHUKE HAXOAUT ¥ MKHUAKHI KMCIOPOI.
Ou ropasngo 0oJiee MOIIHBIN OKMCIUTENb, YeM razoobpas-
HBII Kuchaopon. Hanpumep, BaTa, NPpOOUTAHHAA KHIKAM
KHCJIOPOAOM, IPH HOAMKHUIaHUKA CropaeTr co BapeioM. Ilo-
STOMY JKHUIKHUH KUCJIOPOI HCIOJIb3YIOT IJIA IPUTIOTOBIEH U
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Fnoea 2. KUCNOPOJ. OKCUObI. BANEHTHOCTb

Kucnopon  B3PBIBUATBIX cMecell — OK-
cuauKkBuTOB. Oco0Oble maT-
pPOHBI HaAOMBAIOT H3MeEJIb-
YEHHOHA [ApPEeBEeCHOH KOpo#
¥ IPONMUTHIBAKT 3TY I'OPIO-
YV MAacCy HKUIKHM KHC-
JopomoMm. IIpum mnom:kwura-
HUHX TAKOHA CMECH peaxiiusa
Puc. 40. Aneruneno-Kucinopogsas  IPOTEeKAeT MI'HOBEHHO H
ropenka: a — yeTpoiicTBo (cxema); COIIPOBOXKJAeTCA BbIEJIe-
0 — BHEIIHUI BUA HueM Goabmnioro oorbéMa ra-

30B. [IpoucxoauT B3pHIB.
JaBiieHueM rasoB MOT'YT ObITh Pa3pyIIeHbl CKaJibl, BbIOPO-
IIeHO 0O0JIBbIIIOe KOJHUYecTBO I'pyHTa. OKCHUIMKBHUTHI He3a-
MeHHMBI IIPY NPOKJaJKe TYHHeJel, CTPOUTEeIbCTBe KaHa-
JIOB, JOOBIUE IIOJIE3HBIX HCKOIIAEMBIX.

Kucnaopona HeobxoauM aJd AbIXxaHusa. B uncToM Kucio-
poje ABINIMTCA HAMHOT'O Jierde, 4eM Ha BO3AyXe, OJHAKO
ONuTelIbHOE BAbIXaHUe KUCJIOpoaa, He pa3daBIeHHOT0 a30-
TOM, MOKET HaHeCTH BpeJl OpraHuaMy dejioBeka. HucThiil
KUCJIOPOJ, UCIOJIb3VIOT AJA IbIXaHUA JUIIL B 0COOBIX CJIY-
yaax. B 0oJBHHIIAX €ro JarT BABIXATh IIPH OclablieHnu
IBIXaHUA, CepledyHOH HeIoCTATOYHOCTH, IIOCJe OTpasJe-
HUA YrapHBIM razoM. B canaropusax 00JbHBIM OPEAJIATAIOT
KHCJIOPOJAHBIN KOKTeH/Ib, KOTOPBIM 'OTOBAT IYTEM IIPOIIYC-
KaHUA CUJIBHOH CTPYH KHCJI0POAA Yepes (PPYKTOBbIE COKH.
KucaopoaHpIiMu annaparaMy IMOJL3YVIOTCA TAKMKe JETUHKI
IPH BEICOTHBIX IT0JIETAaX, BOAOJIA3HI U MO apHbIe. ACHAKIIT
KUCJIOPOJ, UCIOJL3VIOT B KAadecTBe OKHCJIUTENs B paKerT-
HBIX aBuraTenax (puc. 41).

O30H — e1é bosee CUILHBIA OKMCIUTE b, YeM KHUCJIOPO/.
Ero mcmonb3yrooT A ofedsapakHMBaHUA IHUTHLEBOH BOIBI.
Heobxomumoe A1 3TOTO0 KOJHYECTBO O30HA MIOJJIYVYAIOT K3
KHCJIOPOJa HAa BOJAOOYMCTHLIX CTAHIMAX, HPOIYCKAsa uepes
BO3YX 3JIIEKTPUUYECKUI Da3pALI.

Bonpockl u 3agauua

1. Hanuinure ypaBHEHWA PeakIlHii, IPOTEKAIIUX IPU CBAPKE W Pe3-
Ke JKeJjle3a ¢ HCIOJB30BAHHEM ALETUIEHO-KHCJIODOSHOM TOpPeNKH,
ecJIM U3BEeCTHO, UTO IPU FOPeHUH AlleTUIeHA 06pasyroTea YIIeKuc-
JILIH Ta3 U BOJIA.
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Puc. 41. Pakernbiii guratens. OKHCINTeNs — KUIKUEN Kucaopon I u
ropouee — KEPOCHH MU MUAKUI BoAOpoA 2 U3 DaKOB-XpaHUIHUI] HA-
cocamu 3, 4 Opu nomMouy TypOHHEEI 5 I0JaOTCA B KaMepy cropasuda 6.
Hapy:xHasa eé yacTb OpefacTaBadeT cobol peaKTHUBHOE CBEPX3BYKOBOE
CcOmno 7, B KOTOPOM Taswl, 06pasoBapIlniecda NPH CTOPAHHH TOIIHBA,
pasroHATCA 4O CHOPOCTH, IpeBRbINIAIONIeldl cKopocTh 8Byka. Pakera
IBHIKETCA 3a c46T BEIOpOCca ra3oB

2.

ToplouuMM B HEKOTODPBIX PAKETHBIX ABHTaTeNAX CIYMKHUT AHUMETHII-
ruapasud C,H N,. Hanumure ypaBHeHHe peaKI MK FOPeHHUA 3TOTO
BellleCTBA B KHCIOpOJE, eclid U3BeCTHO, UTO B peayiaksrare obpasy-
H0TCA YIVIEKUCBLH r'as, BoJa 1 a30T.

Kag nosyuamT KHCIOpoX B npoMeinuieHHoctTn? Kawwue empé rase
MO’KHO BBIJEJIUTE U3 MKHIKOro Boznyxa?

BenTunn Ha 6a/lI0HAX ¢ KHCIOPOJOM KAaTeTOpUYECKH 3alpelieHo
cMa3elBaTh MackioM. K KakuM HOCleICTBUAM MOXET IPUBECTH HAa-
pylleHHe 3Toro npasuna?

Mo:xHO IH HCHIONBEOBATE II0J] BOJON aleTHIeHO-KHUCIOPOJHYIO TO-
penky; JabopaTopEyI ciupToBKY? Ilouemy?

Byner nu :XUAKUHA KUCAOPOJ, OIONYUYeHHbBIA U3 KUIKOr0 BO3AYXa U
HaxoJAmulicA IpH TeMIepaType KUNeHU A, COAePKATE IPUMeCh ap-
roua (T,,, = —186 °C), yrnerucnoro rasa (T, = —79 °C), Bogs1?
C kakoli IeJbi0 BO3AYX Mepe] CKHXKeHHeM 0YHINAIOT OT BOJAHOIO
nmapa 4 yrileKHciaoro rasza?

ITo pucynky 42 cocTaBbTe paccKas 0 IPUMeHeHWH Kucaopoja. B kam-
JOOM CIIy4uae OTMEThLTE, HA KAKHMX CBOMCTBAX STOTO rasa OCHOBAHO €ro
HMCIIOJIBL30OBAHUE.
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Apnanusd

H KOCMOHaRBRTHEKA MGTMWPTHH

Bapriensie paboTsl

ITopgogHOE MIIABAHIE Meaunusaa

Puc. 42. TlpuMmeHeHHE KHCI0POLA

*8. WMunkuil KMCIOPOJ HEMHOTO TAMKeJee BOJbI, ero IUIOTHOCTh PABHA
1,14 r/em®. Bo cKONLKO pas yBelUUYHTCA 00BEM KUCIOpPOJA TIPH
marpeepaauu ero ot —200 no 0 °C opu arMocdepHOM TaBIeHHM?

1. CopaBennuBBI JH YTBeD:KIeHUA: a) KHUCIOPOX — TOPIOYHH ras;
0) KucI0pO/ MOAJEPKUBAET TOPeHHEe; B) MMHIKHH KHUCIOPOJ B3phI-
BOOIIACEH; T') MKHUJAKHUH KHCI0pPO] UMeeT 3anax?

2. Yro npouz0iIeT ¢ BOGAHLEIM IapOM OPHU ero NONANAHUH B MUTKUNA
KHcCI0pox?

3. Kucaopon HeoOxXonouM 14 CYIIeCTBOBAHUA KUBBIX OPraHU3MOB, HO
B TO JKe BpeMs OH fABJAeTCHA NPHUKWHOH CTAPEHWA W paspyLIeHud
raerok. O 4éM 3TO CBUIETENBCTBYET?

4. CocraBbTe CTPYKTYPHBIE GOPMYJILI IBYX COeIUHEHUIH A30TA C BOJO-
pOJlOM, B KOTOPOM a30T TDEXBAJEHTEH.

5. TlopymaiiTe, Kak JOKA3aTh HAJUYIHE IPOCTOTO BEIIECTBA KUCIOPOAA
B KHCJIOPOSHOM KOKTeilne.

*6. Armochepa Henryua cocrout uz Bogopona (npumepno 67%), re-
auda (31% ) u merarma (2% ). Hasosure ras, xoroperii Ha Henryue
OyIeT TOPIYUM ¥ MOXKEeT ObITh UCIIONB30BAH [JIA IIOJOTPEBa MUIITH
Ha rasoBOi IJIATe, 3aNUINNTe YPaBHeHUA peaKnuil ropeHud. Boa-
MOMKHO JIH 3akeub Ha HenTyHe nmiMTy, NONB3YACE HAITHMHA O0BIU-
HBIMU CIIUUKAMU ?
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Kucmopos — camblii pacnpocTpaHEHHBIA Ha 3eMJe
XxuMuuecKkuii anemenT. OH BXOJUT B COCTAB MHOTHX Be-
11ecTB, 00pasyoIIuX 3eMHYI0 Kopy. B Buge monexya O,
OH COHEpPIKHUTCA B Bo3ayxe. Bo3ayx npeacrasisgeT coboit
cmech azoTa (78% mo 06bémy) u Kucaopona (21% ). Tax-
JKe B HEM cofilepsKaTcA 6Jaropo/iHbIe Ta3bl, YIVIEKM CIIbIH
ra3, BoaaHOoM nap (B cymme — 1% ).

B IpoMBINIIIEHHOCTH KHCIOPOJA BBLIJAEIAIOT M3 CHIM-
JKEHHOT0 BO3/IyXa, a B J1ab0opaTOPHUU OJYYAOT IIPH pas-
JIOKEeHNHU HeKOTOPBIX COeJMHEHHI, HAaIpUMep HepMaH-
raHaTa KaJud.

Kucnopox — oxuciaurens. Ilpu marperanuu o= pe-
arupyeT CO MHOT'MMH IIPOCTBIMH M CJIOXKHBIMI BEIIlecT-
BaMH, 00pas3ysa OKCHALI — CJIOMKHBIE BEII[eCTBa, COCTOA-
IIIMe U3 ATOMOB JBYX XUMHUUECKUX 3JIEMEHTOB, OJUH U3
KOTOPBIX KUCJI0POA. PopMyIbl OKCHIOB COCTABJIAIOT IO
BAJEHTHOCTH.

BaneHTHOCTE — 9TO YHMCJIO IIPOCTBIX (OJAMHAPHBIX)
CBfA3el, KOTOpble NAaHHBIA aToM oOpasyeT ¢ APYyIrUMK
aToMaMM. ATOMEI HEKOTOPBIX XMMHYECKUX DIEMEHTOB
HMMEIOT IOCTOAHHYI0 BaJeHTHOCTb, HO Yy OOJBIIHMHCTBA
3JIeMEeHTOB OHa IlepeMeHHasd. BaJleHTHOCTh KHCJIOPOJa
Bcerna pasHa Il, a Bogopoga — 1.




[TTABA

Bodopod. Rucniomeut.
Coau

m Bop.opop,

Bomopon pacnono:en B camoMm Hadage Ilepuoguueckoii
cucremMbl xumudeckux sgemeHToB Jl. M. Menpeneesa.
AToM BomoOposa — caMblil JErKHMil M3 aTOMOB, ero Macca
pasHa 1 a. e. m. Pazmep aToma BogOpoAa KpaiiHe Mal —
ero paguyc cocrasiager 0,000000000053 m (5,3 - 1011 M),
Bogopoa — camblil pacnpOoCTpaHEHHBIA XHUMHUYECKHN dJIe-
MeHT B0 BceeislenHoli, OH BXOOUT B COCTAB 3BE3IHOrO Be-
mecTBa U MeXKrajJakThudyeckoro rasa. Ilo pacnpocrpanéH-
HOCTH Ha 3eMJie OH YCTYIIaeT KHUCJIOPOAY, KDeMHHUIO U He-
KOTOPBIM JPYIUM 3JieMeHTaM. B 3eMHOH Kope BOIODPOX
BCTpeYaeTCs B COCTABE CIOMKHBIX BenlecTs. BaxkHeilee co-
equHEeHUe BoJopoaa — Boga. TakikKe OH COIEPIKUTCA B IPH-
ponHOM rase, He()TH, B HEKOTOPBIX MHHepaJax, OelKax,
JKUpax U yIJeBoJax.

ITomo6HO KHCIOPOAY, IIPOCTOE BEIleCTBO BOJAOPO COCTO-
UT U3 JABYXATOMHBIX MOJIEKYIH, ero ¢opmyna — H,. Ilpu
OOBIYHBIX VCJIOBHUAX BOAOPOA — ra3, He UMEIOIHI IBeTa
M 3amaxa, IUIOX0 PACTBOPUMLIiH B Boje. IIpu CHIBHOM CiKa-
TUN U OXJaKIeHUH OH, IMOAOOHO APYruM rasaM, II€Pexo-
OUT B KHOIKOe cocToaHume. HUAKMI BOZOPOA KHINUT IIPH
—253 °C (npu aTOi TEeMIIepaType a30T U KUCJIOPO HAXOAAT-
Ccd B KPUCTAJIHYECKOM cocToAnnn). Ecau HesaKpPhIThIHI Co-
CyI ONYCTHUTH B >KHIKHI BOLOPOJ, BO3AYyX B HEM IIpeBpa-
TUTCA B TBEPJIOE BEIIeCTBO.

l'azoobpasHbpiil Bomopoa obaazaeT pAAOM YHHKAIbHBIX
cBoiicTB. Brarogapsa MaleHbBKOMY pajHlyCy aTOMBI U MOJIie-
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Bogopon

Puc. 43, Ilocne BrITecHeHUA BO3AYXA BOJAOPOJOM CTAKAH CTAHOBHUTCH
nerue

KYJIbl BOJIOPOZia MOTYT IIPDOXOAUThH 4Yepe3 PEe3UuHY, CTEKJIO
M JajKe 4epe3 MeTaJlJIbl.

HexoTopble MeTaibl (HalIpuMep, IJlaTuHA WX Majiia-
Iuit) cIocOOHBI PACTBOPATH 3HAYUTEJIBHOE KOJIMYECTBO BO-
nopoza. IlmoTHOCTE BOOPO/A, IIOTJIOIIEHHOTO MMaJljlalueM,
HPEBOCXOJIUT ILJIOTHOCTD MKUJJAKOI'0 BOJAOPOAa. DTUM MOMKHO
BOCIIOJIL30BATHCA AJdA ero xpanenus. [lanmaguit — gopo-
Tol MeTajlI, IIOSTOMY VY4U€HBIe co3Jalu Oojiee DelIEéBbie
CILIABBLI HUKENsA ¢ JIAHTAHOM, KOTOPbIE TAKIKe MOTJIOIAI0T
Bomopos. Ha ux ocHoBe paspaboTanbl BbICOKO3(D(eKTHB-
Hble HUKeJIb-MeTaJLJI-THAPUAHbIe aKKyMyJasaTopsl. I1o cpo-
KY CJIYKOBI TAKHE aKKYMYJIATOPEI BO MHOI'O pa3 IIPeBOCX0-
OAT 00bIYHBIE HHUKeJIb-KaaMmueBble. OHHM HCIONB3YIOTCA
KaK HCTOYHUKH 9JHEPruu B IOPTATUBHBIX TesedoHaX,
KOMIbIOTEPaX, Ijieepax.

Bozopox B 14,5 pasa nerde Boaayxa, 100 o Bogopona
npu O °C BecAT Becero 9 r. 9To camMblil JIErKuit 13 ra3os. Jlo-
KajkeM Ha OIbITe, YTO BOJOPOJ Jerdye
Bo3nyxa (puc. 43). YpaBHOBecuUM Ha
Becax MepeBEpHYTHIN BBEPX THOM CTAa-

KaH. 3amonHuUM ero Bomopoaom. Mkl

3aMeTHM, UYTO pPaBHOBECHEe Hapyllaer-

Cfd, 4allKa CO CTAKAHOM IIOJHHMAaeTca

BBEpX. 3allOMHUATE, YTO BOAOPOJ cobu-

pawT, BBITECHAA BO3AYX M3 cocyna,

epPeBEPHYTOr0 OTBEPCTUEM BHUS. B
Bogopos MoMKHO «IepeuBaTh» M3 H,

ofHOro cocyxa B apyrou (puc. 44). p,.. 44. «Ilepenusa-
BoseMéM aBa muiauHApPA, OAUH U3 KO-  Hue» BOZOPOAA
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Fnoea 3. BOJOPOA. KUCNOTLEL. CONA

TOPBIX HAIOJHUM Bojopoxom. Ilepska aToT MUIUHAD HAa-
KJOHHO, a «IIyCTOM» (T. e. 3aII0JITHEHHBIA BO3AYX0OM) CTPOTO
BEPTHUKAJBHO OTBEPCTHEM BHI3, MBI CO3[aéM YCJIOBUA I
nepeTeKaHWdA rasa U3 OJHOT0 IUIUHIPA B IPYIOI.

MeLIbHBIE Y3bIPpH, HAIOJHEHHBIE BOLOPOAOM, OBLICTPO
B3JIeTAlOT BBepX. PaHbIllle BOJOPOJ MCIIOJL30OBANIK JAJA 3a-
IIOJIHeHUA BO3AYIIHEIX [IIAPOB, a9POCTATOB U JUPHUKaDIe.
Ilap o6bémom 600 M3, HanoOJMHEHHEBI BOAOPOLOM, CIIOCO-
OeH HOAHATEL ABYX UeJIOBeK.

1. CpaBHHUTe pacupOCTPAHEHHOCTH BOJOPOJA H KHCJIOpPOLA: a) B 3eM-
HOI Kope; 6) BO BecenenHnoii.

2. B cocraB KaKHX BellleCTB BXOJAT H BOJOPOA, U KUCIOpoA?

3. Bogopos — caMBIH pacIpocTpaHEHHBIH dJIEMEHT He TOJIBKO Bo Bee-
JIeHHO#, HO U B JKUBLIX opranusMax. B BHlle KAKHUX coeJUHeHNH OH
BXOJUT B UX cocTap?

4. Kax Bbl 00'bACHUTE TOT (PAKT, YTO B BO3AYXe BOLOPOJ IPAKTHIECKH
OTCYTCTBYET, B TO BpeMdA KaK BeDXHHe CJOH 3eMHOIl arMmocdepsl
COJZlepIKAaT 3aMeTHOe KOJIMYeCcTBO 9TOro rasa?

5. Ilouemy uuciio aToMOB Bogopona Bo BeceneHHOI HellpepbIBHO YMEHb-
niaerca?

6. PaccuuTaiiTe MaccoBYIO JOJI0 BOJOPOJA B BOJE.

7. Haiinure Maccy BOAEL, cofep:ramgeil 1 KI aTOMOB BOAOPOLA.

8. CpapHute pusnvecKHe CBOHCTBA BOLOPOIA 1 KUCTIOPOLA.

9. Kar moxsHO cobpars Bomopon B cocyn? Ilpemmoxure nBa criocoba.
Ha raxux (usuYecKUX CBOHCTBAX BOJOPOA OHH OCHOBAHBI?

*10.TloueMy pe3HHOBLIH INIADHMK, HAIOJHEHHLINA BOZOPONOM, Yepe3 He-
KOTOpOe BpeMs CAYBaeTCsHd, Nae ecJId OH OBLI IIPOYHO 3aBA3aH?

*11.CymecTByOT 11 aLI0TPONHLIe Moaguduranuy sogopona? Ecnu na,
TO 4YTO IIPC HUX H3BECTHO?

M nonyqenue BOAOpOAA

8 naboparopmu

Vaxe B XVII B. yuéHble 00HADPYKHAIH, YTO [IPHU AEHCTBHHI
KHCJIOT HA HEKOTOpPhIE METANJbl — JKele30, IIMHK, 0JIO-
BO — oOpasyeTrcs roprodui ras. 3To u ecTb Bojopoxa. B Ha-
CTOAIee BpeMs B XMMHUYECKUX JabopaTopuAX IJIA IIOJIY-
YeHHUSA BOAOPOAA HCIOJB3VIOT PeaKI|HMI0 IIMHKA ¢ COJMAHON
MY CePHOM KUCJIOTOM!.
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Monyuenue Bopopona e naboparopum

Kasenpuuw Nenpn (1731—1810)

Anrnuiicknit $uank M xumuk. Yuauncs B Kemb-
puaxckom yHueepcutete. lMonyume orpomHoe Ha-
CNepAcTBO, YCTPOMA HA 3AropogHoON BMANE XOpo-
wo obopynosaHHylo nabopartopuio, B KOTOpOH
npoeoaxn oneiTel. [lo cnosam ogHoro M3 coepe-
meHHMKkoB, Kasenpuw «Buin cameim Borareim M3
YH4EHBIX M, BEPOSTHO, CAMBIM Y48HbIM cpeau Bora-
yei». MHOro BpemMeHu OH MOCBATMN MCCnefoBa-
HMIO rA30B — «BMAOB MCKYCCTBEHHOTrO BO3AYXA»,
KaK ux Torga Hassisanu. [lefcteuem cepHoi 1 co-
NAHOM KMUCNOT HA XeNne3o, UMHK M ONOBO YYEHLIH
MoAYYMN CrOPIOYMH, MMM BOCMNIAMEHAEMbIH, BO3-
nyx» — sopopopa. Basewnsas konby ¢ kucnotoi
M METannIom A0 M Nnocne peakuuM M TOYHO M3Me-
psia obwém Brgenueweroca rasa, Kaeenauw onpepenyn nnotHocTs Bogopoaa. B apy-
roW CepMu OMBITOB Y4EHBIH NPONYCKan BO3ayx Yepes Tpybky ¢ packanéHHbIM yrném,
CBAA3LIBAS KHCNOPOJ B YIMEKMCNbIA ra3 (OH TaK M HA3bIBAN ero — «GUKCHUpYembiid Bo3-
nyx»). A30Ty, KOTOpEIF ocTaBanca Nocne oTAeNeHHA YrNeKUCcnoro rasd, oH Aan Hasea-
HHE «MepHTHHECKHH BO3AYX .

ITonoxxkum B mpoOUPKY HECKOJBKO KYCOUKOB ITMHKA U
NPUILEM COJAHYIO KucaoTy. Ha nmosepxHocTu MeTasna ob-
pasyoTcda NY3bIPLKHU, OT BBEIAEIAIINErocsa rasa KHUIKOCTh
HaYMHAET OYPJUTL, U KasKeTcd, 4TO oHAa Kunut. Kycouknu
IMUHKA IIOCTENeHHO YMEHBIIAIOTCA B pasMepax U HAKOHEeI]
MCUYe3al0T COBCEM, PACTBOPAIACh B KucioTe. 1Ipu Beimapu-
BAHHU IIOJIYI€HHOr0 pacTBopa oOpasyercsa Oejioe BellecT-
BO, HasbiBaemoe xJyiopuzoMm nuska ZnCl, (puc. 45). 3naa
GopMyay COMAHON KHCIOTHI U IPOAYKTOB PeaKIuM, MOK-

HO HannMcaThb YpaBHeHUe:

Pue. 45. BzaumojaelicTBie IHHKA C
30% -1 m 5% -¥1 conAHOH KHCJIOTOH
(a); xmopup MUHKA, BLIAEIABINHICA
M3 PACTBOPA TIOCJEe BEIIAPUBAHUAA ()

87




Fnoea 3. BOJOPOA. KUCNOTLEL. CONA

11 II1I
Zn + 2HCl = ZnCl, + H,T.

IIuax  Conamasm Xmopuzm  Bogopog
KHCIOTA OHHKA

AToM IMHKa 3aMeIllaeT JBa aTOMa BOAOPOJa B KHUCJIOTE,
a BOZOPO/J BhIJEJAETCs B ra3000pasHoM BUIE.

Kax BbI 3HaeTe (cM. Tabi. 5), MUHK ABYXBAJEHTEH, T. €.
criocobeH IPUCOeIUHHUTH OJAMH aTOM KHcJopoaa. Banenrt-
HOCTH METAJLJIa MOMKHO OIpele/IATh U 10 YKCJIY ATOMOB BO-
o0opoja, KOTOpble OH 3amelliaeT B Kucjaore. IIlMHK 3amenia-
eT JBa aToMa BOJOPOJAa, CJAeL0BATEeJLHO, er0 BAJIeHTHOCTh
paBHa nym. BMecTo CONMAHONM KUCJIOTHI YACTO UCIOJIL3VIOT
pasbaBieHHBIN pacTBOp cepHoit Kucaorel H,SO,. M B sToM
cyuae IIMHK BBITeCHSAET BOLOPO/, a B pacTBope obpasyercd
cynbdar nuara ZnS0,:

Zn + H,80, = ZnSO, + H,!.

Huux  Cepmas Cynniar  Bomopoxn
KHCJIOTa MHHKA

ITpocreitinnii npubop AJIA HOJYYEeHUA BOAOPOLA COCTO-

HT U3 TOJCTOCTEHHOH CKJIAHKH, 3aKPLITOH IPOOKOI ¢ ABY-

Ma orBepctuamMu (puc. 46). B omHo M3 HMX BeTaBJeHa

ONIWHHAA U Y3KasdA BOPOHKA, JOXOAAINAA HOYTH O CAMOI0

OHA, a B Ipyroe — rasooTBOAHAMA CTeKJAHHAA TPpyOKa ¢ pe-

SMHOBBIM InyanroM. Ha AHO CKIAHKH IIOMEIIal0T KYyCcou-

KM IIHHKA, a 3aTeM [IpH-

JHUBAIOT CTOJBKO KHUCJIOTHI,

uyT0oO6bl OHA 3AKpPHLIA BECh

NYHEK H DOJHAJIACH HA He-

CKOJIBKO CAHTHMETDPOB BbI-

Q‘- IIe HMKHero KOHIIA BOPOH-

| H—2 ku. Ilpexne uem cobupare

g BOZOpPOA, Ipmbop o6sa3a-

TeJIbHO IIPOBEPAIOT Ha rep-

N MEeTUYHOCTh. [IJ1d aToro no-

CTATOYHO C}KATh IAJIbIlaMu

rasooTBOOHBINA InjaHr. He-

Ju mpubop repMeTudeH, TO

BOIOPOJ OyJeT BBITECHATH

Puc. 46. Tlpubop ana nonyuenua KHCJIOTY U3 CKJIAHKH B BO-
BOJOpOOa POHEKY.
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) 112804 y - HZSO4
£t 3
2
& g &
6
Al P o g
n Zn
8
) g 4

Pue. 47. YerpolicTeo annapata Kunna

Peaxkumio muHEKa ¢ KHMCJIOTOH MOMKHO YCKOPHTH, moba-
BHUB B PACTBOP HECKOJIbKO KPHCTAIINKOB MeJHOT0 KYIIOpO-
ca, IlMHK — aKTHUBHBIA MeTaJlJI, IIOLO0OHO >Kejle3y OH BbI-
TeCcHsEeT U3 PACTBOPA MeJHOr'0 KYIIOpOCa MeIb:

CuSO, + Zn = ZnSO, + Cu.

BrigenuBniasgca Ha HOBEPXHOCTH IIMHKA Medb VCKOPAET
pPeakKIuio.

B nab6oparopuax a4 DoJyueHHA BOAOPOAA UCIIONL3VIOT
anmnapart Kunmna (puc. 47).

On cocTouT U3 6OJIBITON MAapoobpazHoit BOPpOHKH I U co-
cyna 2 ¢ mepexsaToMm mocepeanue. B cocyne 2 umerorca Tpu
OTBEPCTUA: BEPXHEe HIUPOKOe d AJA 3aKpelIeHNs BOPOHKH
1, bokoBoe 0, cHa0KEHHOE KPaHOM 3 AJId BEIX0Ja BOAOPOAA,
W HMKHEe 8 — JIJ14 CJINBa KHUCJIO0ThI, JIINHHBIA KOHeI BOPOH-
K1 1 JOXOOHUT IOYTH A0 OHA cocyaa 2. B cpenunii map anna-
para Ha cHeIHaJbHYIO IPOKJALKY IIOMeIlaroT IUHK, a 3a-
TeM uepe3 BOPOHKY I HaJIHMBaIOT pa30aBJIeHHVIO B IIATH pas3
CEPHVIO KHMCJIOTY A0 TeX IIop, IOKAa OHA He 3aKpOeT IIUHK.
s nonyueHUs: BOAOPOAA HeOOXOAMMO OTKPBITE KpaH 3.

Annapar Kunna ygoben TeM, 4TO IPOTEKAIOII VIO B HEM
PeaKIuio IIMHKA ¢ KUCJIOTOH MOMKHO OCTAHOBUTH B J1000i
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Fnoea 3. BOJOPOA. KUCNOTLEL. CONA

Cxema 2

PH,I_'[ AKTHBHOCTH METaJJa0B

K Ca Na Mg Al Mn Zn Fe Ni Sn Pb({ (H,)

)Cu Hg Ag Pt Au

He BRITECHAIOT
BOJOPOT U3 KHUCITOT

— : ]

AKTHBHOCTH METAIIA BO3pACTAET

Britecusior BOOOPOI M3 KHCIOT

MoMeHT. g aToro HyKHO JuUNIb 3aKphITE KpaH 3. Torga
BBIJIEJIAIOIINACA BOJOPOI, He HaX0Ad BEIX0JA, OKA3LIBAET
JaBJIeHHe Ha KUCJIOTY, BRITeCHAA €€ B BOpoHKY 1. Kucmora
OOCTEIeHHO YXOAHUT M3 CPeAHero Inapa, U peaxkiiud mpe-
kpamaercsa. Korga BHOBE moTpebyeTca BOLOPOM, HIOCTATOY-
HO OIIATH OTKPBITL KpaH 3. 3apa:KeHHbIN annapat Kumma
rOTOB K JeNCTBUIO [0 TeX IIOpP, IIOKA He U3PACXOAVeTC s JIU-
00 IIUHK, JTHU00 KHCJI0TA.

ITpoBepuM, MOMKHO JIK JJIA [IOJYIEHU BOIOPOIa BMECTO
LUHKA UCHOJb30BATh APYTrHe MeTaJJbl. B oTaebHbBIE IPO-
OMPKU MOJOMKHUM Marduii, »Kejae30, 0JIOBO U Me/lb U IIPUIb-
€M K HUM COJAHYIO KHUCJI0TY. PeaKnus ¢ MarLHmeM IIpoTe-
KaeT O4YeHb DHEPTUYHO, C 3KeJjIe30M YYTh CIOKOIiHee, YeM
C IUHKOM, OJIOBO PACTBOPAETCH B KHCJIOTE eIMIE MeaJIeHHee,
a MeJb ¢ Heil He pearupyer. Ilo xMMUYeCKOHl aKTHBHOCTH
B BOJHBLIX PAaCTBOPaX METAJLIbI MOKHO PACIOJIOXKHUTE B PAI,
KOTOPBIH Ha3bIBAKOT PAAOM aKTHBHOCTH (cxeMa 2).

B paa akTuBHOCTH HApPALY C METAJLJIAMHM BKJIOUYEH BO-
mopona. MeTallisl, KOTOPEIE PACIOJIOMKEHBI B 3TOM PAAY IO
BOZIOPOJia, BLITECHAKIOT €r'0 U3 KHCJI0T. JeM JeBee pacIioso-
JKeH MeTallll, TeM AKTHBHee OH peardpyerT ¢ KHCJOTOM.
Hawnbonee HHTEHCHBHO BBLITECHAIOT BOJOPOJ T€ METAJILI,
KOTOpBIE PaCIIONIOMKEHbl B cCAMOM Hadajae pana. MeTaJisl,
CTOAIIHE B PALY AKTHBHOCTH II0CJIe BOAOPOAa, He BEITECHSA-
0T €r0 U3 KHUCJIOT.

LG LGRS B3aMmogencTBMe KMCIIOT € MeTaniamm

B npo6upku nonoxure BEAGHHbBIE BAM KYCOMKM METQMIOB (Xeneso, UMHK, ono-
BO, QNIOMMHWM, Medk) M NpuneiiTe K HMM conaHyio kucnoty. Yro Habnopaete?
B kakom cnyusae Bopopop ewipensercs Haubonee whreHcusHo? [lpopenait-
Te QHONOTMYHBIA OMbIT C PACTBOPOM cepHoM kucnotbl. OBbscHMTE BaWM Ha-
6niopeHMs, OCHOBLIBAACH HO MONOXEHUM METANNOB B PAAY OKTHEHOCTH.
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Xummuyeckue ceoicTea BOAOpOAA

1. Kar nonyugarT Bofopon B 1adopaTo-
puu?
2. B uém npeumymiectBo annapara Kum-
na (cMm. puc. 47) no cpaBHeHHUIO ¢ IpU- =1
6opoM, IpeIcTABIeHHLIM HA pPHCYH-
Ke 467
3. Marswii ¥ anTooMHUHUE, TOJ0DHO I[UH-
KV, BBITECHAIOT BOJOPOJ W3 COJAHOI =
KHcnoTel. Hanumure ypaBHeHHA 3THX K
peaxIumii. \_ 4
4. Hanumute ypaBHEHUA peaKIUi Map- I
raHIlA W JKelle3a ¢ CepHOI KHUCJIOTOIH, ol
ecIH¥ H3BECTHO, YTO B INPOLYKTAX pe- e
AKIUH 9TH MeTaJLIIb]l IBYXBaJIeHTHEL. I
5. B oTnenbHBIX NpodHPKAX HAXOLATCH
PTYTh, KAJNBIHH, Melb M aTHOMHHHUH.
Karve u3 mepeuuCleHHBIX METAILIOB  pu. 48, Ipu6op Kuprom-

BCTYHAKOT B PEAKIMIO C COJNAHOM KNC- gypa nna mosydeHHUs Bo-
noroii? Hanumure ypaBHeHHA peak- JIOpOfia Ha TaBGopaTOPHBIX
nuii. B kaxom ciydae Bogopox 6yneT  zamaruax: ! — BODOHKA;
BBEIENATHCA HANDOJIee HHTEHCHBHO? 2 — npobupka ¢ pacTso-
6. Ilpubop Kupromkwuna (puc. 48) geficT- pom kucnorer; 3 — mpo-

ByeT aHaANOTMYHO annapary Kunma, Kiragxa ¢ KyCOUYKaMU Me-
Ho Gojee mpoctT B ob6pamenun., Kakue  rtamua; 4 — rasooTBojHAad
METAJLIBI B3 UMEHIIAXCA B ITKOJIBHOH TpyOKa ¢ KpaHOM
nabopaTopuy MOXKHO HCHOOJIB30BATH B

HEM /14 NoNy4YeHHUd Bogopoaa?

@ Xummecxue CBOMCTBA BOJOPOAdA

IlepBBle mcenegoBaTe I HA3BIBAJIH BOAOPOJ «TOPIOUYNM
BO3IYXOM», YKa3bIBas Ha ero cIoco0HOCTh 3aroparbcd HAa
BO3IyXe, MHOTAA CO B3pBIBOM. M3y4yWM 3TO CBOMCTBO HA
onkiTe. HeGoNBIIOH TOJICTOCTEHHBIA COCYH TI'PYIIEBHIHON
GOpMBI 3aTIOJTHUM OJHOBPEMEHHO KHUCJIOPOJIOM U BOJIODO-
mom. IIpu KoMHaTHOI TEMIIEPATYPE 3TAa CMeCh MOJKET Xpa-
HUTBLCA AJIUTENBLHOE BpeMs 0e3 M3MeHeHUH, TaK KaK peak-
nusa He nporexaer. Ho ecinm cMech mogKedb, IPOUCXOLHUT
B3DBIB, KOTOPLIA OyaeT 0COOEHHO CHJIBLHBIM, €CJH COOT-
HollleHHe 00'BbEMOB BOLOPOAA U Kucjaopoaa oyaer 2 : 1. Ta-
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y Ky CMech Has3bIBAKT Zpemy-
\ yuMm zazom. B Hcnonb30BaHHOM
' HaMH CIIEIUAJIbHOM I'PYIIEBH-
HOM COCY/e 9TOT B3PhIB He CTpAa-
IIeH, OHAKO NIPOBEIeHUE OIIbI-
Ta B JPYI'oii IIOCYyie MOKEeT IIPH-
BECTHU K TPaBMe.

IlomuuTE: IpEXKIE YEM IIOM-
JKeuyb BOJOPOJZ, €ro HeoOXOomu-
/- MO IPOBEPUTHL HA YHUCTOTY —
y0eguThCA, UYTO MEI HMEEM AeJI0
C YHCTBIM BOJOPOJOM, a He C
rpeMyduM razom. [aa aTOro
HCIIOJB3YIOT [TBe MAaJleHbKUue
npoOUPKU, KOTOPhIE IIooUepen-
HO HAIIOJIHAIOT BOAOPOAOM, a 3a-
TeM BBEpPX OHOM IOJZHOCAT K
njaaMeHu cnupToBKH (puc. 49).
YucTelii, T. €. He comepsKaInuii
npuMeceii, BOJOPOJ CropaeT C
TUXUM 3BYKOM, HAIIOMHHAIO-
Puc. 49, TIposepxa sofopora 1AM ﬂéfHHi{{ xJ0n0K. I'psasHbIii
HA YHUCTOTY (cmemraHHBIN ¢ BO3AYXOM) BO-
ITOPOM B3pbIBAETCA C XapaKTep-
HBIM «JAOMIUM» 3ByKOoM. Takoil ras HM B KoeM ciaydae

HeJb3dA MO YKHUTaTh. OTO Hen30e KHO IPUBEIET K B3PbLIBY.

ITogo:x:xém Bomopoa, BRIXOAANINI 13 antnapata Kumnmna,
OpeABAPUTENBHO IIPOBEPHUEB ero Ha uucToTy. Ilirama sBomo-
pola HpaKTHYeCKH DeCIIBETHO U HA SIPKOM COJIHEYHOM CBe-
Te egBa pasnanuyumo. IIpu ropeHnn Bojopoaa pasBUBaeTCH
BBICOKasA TeMmIiepatypa — oxoJso 3000 °C. Eé gocrarouHno,
4yT06bI PACIJIABATEL HEe TOJbKO MHOI'ME MeTaJ LIkl (Meab, e-
Jes30, ILUIATHHY), HO U KBapIl. Eciu razooTBofHad TpyOKa
clesaHa M3 JETKOILIABKOI'O CTEKJIa, TO IIPH MOPeHHHU BOMO-
poJia OHAa IOAILIABIAAETCA, M ATOMBI HATPHUA, COlepKalnue-
cA B CTEKJIe, OKPAIINBAIOT ILIAMSA B KEJITHII IIBET.

ITpu B3aumMomeiicTBHH BOLOPOAA C KMCJIOPOIOM 00pasy-
ercda Bojga. YTo0bI JOKA3aTh 3TO, BHECEM B ILTAMA BOAOPOIA
XOJIOAHBIN IIpeIMeT, HAIIPUMED MEeTAJIHYECKYIO ILIACTHHY
(puc. 50). Yepes HeKoTOpOE BpeMdA HA Hell NMOABUTCA KOH-
JeHcaT, a 3aTeM MbI YVBUJUM M KanelabKu Bojabl. Hepapowm
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Puc. 50. T'opeHue Bogoposia Ha BO3YXE

3TOT a3 Ha3BaJIX BOAOPOAOM, T. €. porkaaoiium soay. Tak
JKe TIePeBOJUTCA U JTaTUHCKOE HA3BAHWE XMMHUUYECKOTro0 aJie-
menTa — Hydrogenium. Hanuiiem ypaBHeHME peaKIIUM:

2H, + 0, £ 2H,0.

Ilonyuernnasa B pesyiabTaTe 5TOM peakIUH BOAA HUUYEM
He OTJIHYaeTcA OT OOBIYHOH — BeAb OHA MUMeeT TAKOH JKe
COCTaB U CTPOEHHE.

TS N[ Monyyenne Bogopoaa u n3yueHne

€ro CBOMCTB

Monoxwure & npobupky 3—4 kycouka uMHka 1 npuneite kK Hemy 2—3 mn cons-
HOW kucnotel. Yro Habnopaete? 3akpenute npobupky B WITATHEE BEPTMKANDb-
HO, foBaEbLTe K KUCNOTE OAMH-ABA KPUCTONNMKA MEAHOro KYNopoca M 3aKpoH-
Te npobupky npobkoi c NpAMOIt ra300TBOAHOM TPYBKOH, OTTAHYTOM HO KOHLE.
Hapensre Ha Heé npobupky v cobepure Bbigensiowmidcs ras. Yepes Hekotopoe
BpeMA CHUMMTE NPOoBHPKY M, He NePeBOPaYMECS, NOAHECHTE K NNOMEHH CNMp-
ToBKM. Hucteii nn Bopgopop? Ecnu ras espeiecetcs ¢ «namoWwMMy» 3BYKOM, TO
Heobxogumo cobpatk B Apyryto npobHpKy HOBYHO NOPLMIO BOAOPOAA M BHOBb
nposepuTs ero Ha 4ucroty. Ecnn Bogopoa cropaet cnokoWHoO, NOBOXIMTE €ro,
nopaHecs 3aXKEHHYIO NY4YMHKY K OTBEPCTHIO ra3ooTeogHoH Tpybku. Hro Habnto-
paete? BHecute B nnamsa Bogopoaa xonofHsli npegmeT — pappoposyio uaL-
ky. Yto ocepaer Ha Hei? [loTywmre Bogopos, HAKPLIE FA300TBOAHYIO TPYBKY
npobupkoi. Hanuwure ypaeHeHus peakumii nony4eHus BOROPOAA M €ro B3au-
MOOEHCTBMA C KUCNOPOAOM BO3AYXd.
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Bol yke sHaeTe, 4TO BOOOpPOJ — TOPIO-
yuii ras. Terrepp NpoBepuM, HOLAEPKUBACT
2 Ju oH ropeHue (puc. 51). Hamoaaum Bozo-
PoJoOM, IIpeABapUTE/]IbHO IIPOBEPEHHBIM Ha
YHCTOTY, TOJCTOCTEHHYIO CKJISAHKY, KOTO-
pad 3aKpenjeHa B INTATHBE BEPTHKAJLHO
OTBEpPCTHEM BHU3. AKKYPATHO BHECEM B Heé
B3AKKEHHYIO JYUYMHKY. Bomopo BCcObIXUBa-
€T U F'OPUT ¥ OTBEPCTHUA COCY1a, OJHAKO Y-
YHMHKA, KOTOpad HAaXOAUTCA BHYTPH OAHKH,
racuer. Takum oOpa3oM, MOMKHO CUHUTATh,
Pue. 51. Bono-
pox me mogrep-  LTO BOZIOPOJI He IIO/iePKMBaET FOpPeHHe.
e Ilpu HarpeBaHuM BOJOPOJ pearupyer
ropeHue TAKKe ¢ APYTUMH HeMeTaJlJIaMy — XJOPOM,
cepoii, yriIepoaoM, a MpHu MOBLIIIIEHHOM JaB-
JeHHUU B IPUCYTCTBUU KaTalusaTopa u ¢ azorom. Ilpu mpo-
OyCcKaHUK BOAOPOAA HAM PacCILIaBIeHHON cepoil MOABIIAET-
CA HEIIPUATHBIN 3alaxX TYXJILIX AUI[ — TaK IIaxXHeT ras ce-
posogopox H,S, obpasyromuiicsa B pesyabraTe peaKkIiuu:

t
H,+S < H,S.

Bogopon crocobern He TONBKO BCTYHATH B PEAKIIUIO C
KHCJI0POAOM, HO ¥ OTINEILIATh KHUCIOPOL OT MHOTHX OKCH-
noB. IlpoBeném onbIiT (pue. 52). IlponyctuM TOK Bogopoza
yepes CTeKJAHHYIO TPYOKY, B KOTOPYH MOMEINEH HKEIThII

HHJ’IHHI[I}\‘
H

a) 6)

K
H,0

Puc. 52. [Ipubop A BOCCTAHOBIEHHUA OKCHIA METAJLJIa BOLoposoM (a)
M BOCCTAHOBJIEHUE OKCHJA MeU BOJOPOJOM B Ipobupke (6)
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Xummuyeckue ceoicTea BOAOpOAA

IIOPOIIIOK CBHHILOBOrO miéta — okcuaa cesuHIiia(ll) PbO (ou
oOpasyeTcs IPH OIPOKAJHMBAHUY CBMHIIA HA BO3Ayxe). Ybe-
OUBIINCE B YHUCTOTE BEIJEIAIOIIETr0Ca BOLOPOAA, OCTOPOIK-
HO HArpeeM ILJIaMeHeM FOpPeJKH TY 4acThb TPYOKH, Tlle HaX0-
JAHUTCS CBHHILOBBLIN I'VIET. 3aMeTHO, KaK KEJIThIA IIOPOIIOK
HOCTeIleHHO McuYe3aeT, IIpeBpalaich B OJIeCTAIINe IIIapH-
KH — KaIlJIX PAcCILIaBJIeHHOI'O CBHHIA, 4 HA CTEHKaX Tpyo-
KH KOHJeHcHpyeTcsa BoasHOH nap. Hanmmem ypaBHeHue
XHUMHAYECKON PeaKI[NH:

PbO + H, = Pb + H,0.

B pesyabTaTe peaKnMH aTOMBI BOAOPOa COEAHHMIACDH
C ATOMaMU KUCJIOPOa, BXOAUBIIMMHY B COCTAB OKCHUJIA CBHAH-
11a, o0pasoBaB BOAY, a CBUHEIL BLIJSJIMUJICA B BHE IIPOCTOIO
BellecTBA.

AnamornusasiM 00pasoM BOZOPOJ pearupyer ¢ OKCHA-
MU MHOTHX APYTHUX METAJJIOB, OTHIENAsa MX KHCJIOPOA U
BOCCTAHABIUBAA MeTa/ll. BelecTsa, OTIENIAIONTHE KHC-
JOPOJ OT APYTHX BellecTB, HoJA00HO BOAOPOAY, HAZBIBAIOT
socCcmManHo8UMeNAMU .

B mexoToOpoM cMBICJIe CBOMCTBA BOAOPOJa M KHCJIOPOLA
IIPOTHUBOIIOIOKHEI: KUCJIOPOA — OKMCJIHUTENb, OH IIpeBpa-
IIjaeT METAJIbI B OKCH/bI, & BOZOPOJ — BOCCTAHOBHUTEb,
C ero IIOMOIIBI0 MOKHO IIOJYYATH METAJIJI U3 OKCHA.

He Bce MeTa/ibl MOI'YyT OBLITH BOCCTAHOBJIEHBLI U3 OKCH-
IoB BomopomoM. Hanmpumep, Tak Heab3dA HOJYYUTh HAUOO-
Jiee aKTUBHBIE MEeTaJLJIbl, CTOANINE B PAAY aKTHUBHOCTH Jie-
Bee Maprasiia, — HATPHH, KanblWi, ajgoMulani u ap. i
MX TOJYYEeHHA M3 OKCHJIOB MCIOJL3VIOT IPYIHe BOCCTAHO-
BHUTEJN.

nuﬁopufopﬂuﬁ oneiT 11. BoccraHoBneHue oKcupa MBAII(",

Bogopopom
B cyxywo npobupky nomectute HemHoro uyépHoro nopouwka okcuaa mepu(ll) u
30KpenuTe eé HOKNOHHO OTBEPCTMEeM BHM3 B Jlanke naboparopHoro wraruea.
3axkpenure npubop Kuptowkuna (cm. puc. 48) B nanke wrarmea n 3apsagute ero
Ha nonyyeHwe sogopopa. [lna atoro Ha npoknaaky 3 nomecture 5—7 kycou-
KOB UMHKa M 1 —2 kpucTannuka megHoro kynopoca. Yepes soporky | Haneiite
B npobupky 2 pasbaeneHHyO CepHYI0 KWCROTY M OTKpoWTe KpaH. Yto Habnio-
paete? MNpoeepsTe sbigensowmics Bogopoa Ha YnctoTy. Korga sogopog, cro-
HET YWCTbIM, MOMECTHTE KOHEL, Fa300TBOAHOM TPYEKM BHYTPb NpobupkK C OKCH-
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nom mepu(ll) u ocropoxHo Harpeiite Ty YacTe NPOBMPKKM, B KOTOPOH HOXOAMTEA
okcna. Kak namensercs uger nopowka? Yro ocepaet Ha cteHkax npobupkué
Korpa peakuus 3akoH4MTCH, NPeKpaTHTe HarpesaHKe M 3aKpOMTe KpaH. 3anu-
wHTe HaBnOAEHNA M YPABHEHHA PeaKUMi B TeTpags.

1. K xakomy THOY OTHOCATCA PeaKIlHM BOOOPOZA: a) ¢ KHUCIOPOIOM;
6) c cepoil; B) c okcugom ceuHIta(Il)?

2. Tlouyemy HeNb3A NOJKUTATEH BOJODOX, IIPeJBAPHUTENBHO He IpPOBe-
PHEB eT0 Ha YHCTOTY?

3. MorkHO 1B BOJIOPOJ HCIIOJB30BATHL B M'A30BEIX IIIUTAX BMeCTO IpPH-
poxHoro raza? AprymeHTHpYHTe CBOU OTBET.

4. CpaBHHTe XUMHYeCKHe CEOHCTEA KUCIOPOIAa M BOJOpOJA.

5. IIpu ropeHuu Bogopoja B XJope obpaayercs ras xaoposogopox HCI.

[

Hanumute ypapHeHWe PeaKIUN.
. Hanumwure ypasHeHue peaknuu obpasosanusa ammuaxa NH, us
OPOCTHIX BEeILIeCTB.

7. Kaxve us HUKellepeUYHCIEHHBIX OKCH/IOB MOI'YT OBITH BOCCTAHOBIIE-
HBI BOJopofoM no Merasa: okcup menu(ll), oxeny kanmsa, oxcupa
orosa(lV), oxcupm HMHKA, OKCHJ aNTIOMHHHA, oKcHA somoTta(lll)?
HanumuTe ypaBHeHUA peaKIIA.

8. Oxcuibl HEKOTOPBIX HeMeTAJJIOB TAKMKEe MOTYT OBITH BOCCTAHOBIIE-
Hbl BojopomoM. Hanumure ypaBHeHHe peaKUUH BOCCTAHOBJIEHUA
orxcuga asora(IV).

*9. Ilpu HemOJHOM BOCCTAHOBIEHHH MWHEpPAJa NHPONIOZUTA (OKCH]
mapranna(lV)) 6ern nonyuer okcuy maprasna(ll). Hamumure ypas-
HeHHe peaKIIUH.

10.0kcuy pryru(Il) npn HarpeBaHHM JIEMKO pasjaraeTcd Ha IPOCTHIE
pemecTea. [loueMy IpU BOCCTAHOBJIEHHUH €ro BOJOPOLOM MOXKeT
OPOM30HTH B3PI, Jaie ecli BoLopo] GBI NpefBapHUTeNsHO IPo-
BepeH Ha uucToTy? HanummnTe ypaBHeHUA peaKIHAil.

11.Kak 13 MegHO!H IUIACTHMHKU XUMHUYECKHM CIIOCO0O0M MOIKHO IOJIY-
YUTH TOHKO H3MeJIbYEeHHBEIA MenHBIH nopomok? IIpusenure ypas-
HeHUd pPeaKIuii.

m anMEHeHHe sopgopoaa. [lonyyeHue
BOAOPOAA B MPOMBILLIEHHOCTH

Bomopoa HIMPOKO HCOOJB3YVIOT B COBPEMEHHO# HIpO-
MBITTLJIEHHOCTH (puc. 53). 3HaAUKUTebHAA ero 4acTh PaCcXo-
nyercA Ha npousBojgcTBo amMmuaka NH,, aBaalomeroca
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anMBHBHHB sojopoga. I'!onyueuue B0A0OpPOAAd B NPOMBILLNEHHOCTH

T I ITumesasn
OILTHBO BapKa IPOMBIILIEHHOCTE

Ionyuenne
MeTaJJIOB

Pue. 53. [IpumereHte BoOpOga

CHLIPLEM MIJIS MOJYUYEHUSA a30THBIX yaoOpenuii, miacrmace,
CHUHTETHYECKHNX BOJOKOH, JIEKAPCTBEHHEBIX IIpenapaTos.
BzaumopeiictBueM BOAOpPOJa C XJIOPOM IIOJIYYalOT XJIOPO-
Bogopox HCI u ero BogHEBII pacTBOP — COJMAHYIO KHUCJIOTY.
CuHTes-ras, cocToAIINHA U3 Bogopoaa u yrapuoro rasa CO,
CIIYsKHT CBIPbEM [JIsA IIPOM3BOACTBA METHUJIOBOTO CIHpTAa
CH;0H u npyrux opraHu4ecKHUX BeIlecTs.

Heboabmroe KonmuyuecTBo BOAOPOAA NOTPeOIAET U IIHIIE-
Bas IPOMBINLIEHHOCTh. IIpomycKasa BOMOPOX Yepes3 KHJ-
KHe pacTUTeJbHBIE MACJa, TOJYYAIOT TBEDABIA XKUD, U3
KOTOPOTO H3rOTABINBAKT MapPrapuH.

YacTs BOIOPOJA UIET HA BOCCTAHOBNIEHUE METAJIJIOB U3
oxkcuaoB. Tak mOJIyuarOT HEKOTOPbIE TYTOILIABKIE MeTaJI-
JbI, HAIIPUMEDP BOJb(QpPaM, U3 KOTOPOTO NPOM3BOIAT HUTHU
HaKaJla JIeKTPOoJIaMII,

Bricokas Temmneparypa BOZOPOOHO-KMCJIOPOJHOIO ILjIa-
MeHH II03BOJIAET ILIABUTh M CBAPHBATH TYrOILIABKHE Me-
Tajael. A 3TOro NIpUMEHSAOT TOPEJKY, YCTPOEHHYIO aHa-
JIOTUYHO aleTUJIeHO-KHUCJIOPOAHOM.

MAuakuii Bogopoa IIpUMeHAeTCA KAaK PaKeTHOe Iopio-
uee. Mcenmenyercsa BO3MOMHOCTE HCIOJIL30BAHUA BOLOPOIA
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B KAaYeCTBe TOILJIMBA B ABUTATENAX BHYTPEHHETr0 CrOPaHHUA.
JTO NO3BOJUJIO OBbI PEIINTh MHOTHE JKOJOTHYECKHE MIpPO-
GJyieMbl, BeJlb IIPK F'OPEHUM BOAOPOAA He 00pasyoTeA Belle-
CTBAa, 3arpA3HAIOINHE OKPYsKamIIyio cpeny. OcCHOBHOe IIpe-
OATCTBHE JJIA PA3BUTHA BOAOPOAHOH SHEPreTHUKH — MIPO-
OiieMa XpaHEHHsS M II€PeBO3KH OOJBIIOr0 KOJHNYECTBa
Bomopona. Hajx eé perrenueM B HACTOAIee BpeMs padora-
0T YUEHbIe.

B mpoMEBINLIEHHOCTH BOAOPOJ IIONYYAIOT, IIPONYCKAasd
BOAAHOI Imap HaJ pacKkanéaubiM yroeém. ITpu BeicoKo# Tem-
mepaType BOAOPOJ B MOJeKyJe BOAbI 3aMellaeTcda Ha yIje-
pox:

C+H,0<+CO + H,.

ITOT HpoIecc TeXHOJOrH HA3LIBAIOT ra3onapoBOil KOH-
Bepcueit yruda. IIpu sToMm Hapaay ¢ Bojgopoaom obpasyercs
yrapusiii raz — oxcup yraepoxa(ll) CO. Ina pasneneHus
STHX Ia30B UCIOJB3VIOT CJAO0KHEIE (DH3UYECKUe U XUMHUUe-
cKkue npornecchl. OJHAKO BO MHOTHX IIPOM3BOACTBAX Iieje-
coofpa3HO MPUMEHATH He YHUCTEIH Bogopond, a cMech CO u
H,, KoTOpyIo Ha3BIBAIOT CUHTE3-TA30M.

B Poccum Benmku 3amackl NPUPOAHOrO ra3a MeTaHA
CH,, nosTomy yz00HO mosydaTh BOAOPOJ B3aUMOEIICTBU-
eM MeTaHa C BOJAAHBIM HAPOM IpPH TeMIepaType OKOJO
1000 °C. Peaxnusa mmpoTeKaeT B HEeCKOJIBKO CTAJAUH U CYM-
MAapHO MOXKeT OBLIThH IpeACcTaABIeHA YPABHEHUEM:

CH, + 2H,0 < CO, + 4H,,.

Bogmopon BeIIeaAsA0T U3 MOJNYYEHHOM CMeCH, IIPOIyCcCKasa
e€ mop maBlIeHHEM Yepe3 BOAY, B KOTOPOMl pacTBOpAETCS
CO,. UmennsO 3THM C1IOCOOOM B IPOMBIIIJIEHHOCTH IIOJIyYa-
10T 6oabINyI0 YacTh (> 80% ) uncToro sogopona.

Bomopoa MoskeT ObITH HOJYUYEH U IIPH PA3JIOMKEeHHH Me-
TaHa:

CH,<C + 2H,.

B xauecTBe moO0OUYHOIO OPOAYKTA IIPU 3TOM oOpasyercs
caxxa — cBoboAHLIA yryepo. Eé npuMeHAOT B IPOU3BO/I-
CTBE Pe3HMHBI U TUIOrPpadCKoi KPacKH.

O moJsiyuyeHMH BOAOPOJA M3 BOJLI Bhl Y3HAETE B CJEAVIO-
mieit roase.
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Kucnots

1. Hepeqncmﬂe HM3BEeCTHEIE BAM CIIOCODBI NOoay4uYeHHWA BOoOJOpoaa: a) B Ja-

dopaTopuu; 6) B IPOMBINLIEHHOCTH.

2. ITo pucyrky 53 pacckaHTe 0 PA3NHYHBIX 00JIaCcTAX IIPUMeHeHHA
Bogopoaa. IIpounmocTpupyiiTe cBOH OTBET YPABHEHUAMU XUMMIYe-

CKUX peaKIHii.

2. Kaxoe BellleCTBO ABJAeTCHA BOCCTAHOBHTeNeM B peaKIIUH yIyiepola

¢ BoaAHBIM napoM? O0BACHITE OTBET.

4. Bonndpam W monydgaroT BoccTaHOBJIeHHeM OKcHAa Boubhpama(VI)
BogopogoM. Hanumure ypapHeHHe peaKIUn.
5. Karxwe MeTaIbl TOJYUAIOT B IPOMBIILIEHHOCTH ¢ IIOMOIIEIO BOLO-

pona?

6. Panbine BOJODOJ HCIIOJNB30OBAJIH MJId HANDOIHEHHA aspocTaToB. Ha
KaKOM CBOHMCTBe BOOOpoOaa OCHOBAHO 3TO HDHMEHBHHE? HOIIEMY
ceiiuac MeTeoOpOJMoTrHYecKHe MMapbl-30HIbI HaOOJMHAOT 61]8.[‘01)0,[(‘

HBIM I'a30oM reauem?

*7. MupoBoe Npou3BOACTBO BOAOPOJA cocTasasgeT 55 muu T B rog. IMo-
JIOBUHA ero WAET Ha cHHTe3 aMMuara. CKOJBKO MUJLTMOHOB TOHH

aMMHaKa IPDOU3BOANUTCA E}EEI‘O,I{HO?

§25] G

Bam » HaeepHoe, H3BEeCTHBI HEeKOTOpDbIE

KHCJIOTBI

(puc. 54). B nuMoHax u rpefindpyTax comepKUTCA JUMOH-

HadA KUCJOTa, B IjaBejie — Ima-
BeJleBad, B AbJIoKkax — #aAOJIOUY-
Hafd, a B yKcyce, o0pasyoiieMcs
nopu OpoXeHUM BHUHOTI'DATIHOTO
wiu A6JI0YHOT0 COKa, — YKCYC-
Has. Bcé aTo npumepbl OpraHu-
yecKUX Kucjaor. Cpeau KHUCIOT
ecTh W HeOpraHWYecKue Belle-
crea. K uywmcny HeopraHuue-
CKHUX, WIM MUHEPAJbHbIX, KUC-
JIOT OTHOCAT ViKe WU3BeCTHLIe
BaM CEDHYIO U COJAHYIO KUCJIO-
Thi. HasBaHUA HEKOTOPBIX APY-
I'MX MUHEPAJbHBIX KUCJIOT IIPU-
Begennl B Tabnune 7. Ux mamo
3alIOMHUTD.

Puc. 54. KucnoTel B OBITY:
JHMOHHAA, A0JI0YHAd,
VHKCYCHAA U Op.
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BaxkHelLIne MUHEepanbHbIE KMCNOTbI U UX CONKU Tabnuua 7
KucnoTHbIil
Haszsanmne
Haspanue Dopmyna | 0CcTATOK U ITpumeps!
KUCJIOTHOTO =
KHCJIOTHI KHCJIOTEL | ero BaJleHT- coneH
OCTATHA
HOCTEb
Conanasn ) NaCl,
(xmopo- HC1 Cl Xmopug MgClL,,
BOJOPOAHA) AlCl,
i1 Na,S0,,
Cepras H,S0, S0, Cyuasgar MgS0,,
Al,(S0)),
11
Cepuucras H,S0, SO, Cynwdur ﬁézg:’
Cepo- I Na,S, MgS,
BOZIOPOIHAS Hep = Cyrngun AlS,
I NaNO,,
AgorHan HNO, NOg4 Hurpar Mg(NO3),,
AI(NO,),
Dochopraa I Dochar Na,PO,,
(opro- H,PO, PO, (opTo- Mgy(PO,),,
docdopran) docdar) AlPO,
il Na,CO,,
Vronbras H,CO, co, Kap6onar M:{ & 0‘:1
il Na,Si0
. . 2 3
KpemHuesasn H,SiO, Si0, Cunukar MgSio,

Kucsnorel pasgensaroT Ha kucaopodcodepicauiue (B uUxX
COCTaB BXOAUT KUCJIOPOL) U becKuciopodrbLe.

Cpenu xucaor ects xuaxoctu (cepraa H,SO,, azoTHasa
HNO,) u rtBépasie Bemectsa (dochopraa HPO,). Bec-
KHCI0pOAHBIEe KHCI0Thl — coaaHas HCl, 6pomosogopoma-
Haa HBr, nogosonoposuasa HI, ceposogoponuasa H,S u cu-
HuabHad HCN — 3To BOoAHBIE pPacTBODHI ra30B, HMEIOIIUX
Ty Ke XHMHYecKyio (popMyJay, 4dTo U Kucjaora, Tax, comusa-
HYIO KHCJIOTY IOJYYaloT pacTBOPeHHEM B BOJe rasa XJopo-
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KucnoTts

sogopona HCI (puc. 55). IToaTo-
my dopmynaa HCl mo:xer osna-
4YaTh KaK XJIOPDOBOJOPOM, TaK M
conaHyo Kuciaory. CepHucras
kucaora H,SO; u yronbaas Kuc-
gora H,CO5 mpeacraBiAmOT CO-
00 BOJIHBIE PACTBOPHI CEPHUCTO-
ro SO, u yraexucaoro CO, razos.
BoabpmnHCTBO HEOpraHHYECKHX
KUCJOT XOpOIIO pacTBOPUMEI B
Boze. C ux pacrBopaMu OOBIUHO
u paboraror B JsabopaTopusx.
HcerawouenrneMm sABISAETCA KpPEM-
Huesaa xucnora H,SiO; — omna
B BOJIe HEPACTBOPHUMA.

Yro obmiero y pasIndHBLIX
KUCJOT, KAK MUHEPaJbHBIX, TAK
u oprasudveckux? B nmepsyio oue-
pelb OTMETHM KHCJBLIH BKYC —
OH IIPUCYIIT BCEM KHUCJIOTaM, pac-
TBOPHMEIM B Bojie. Ero MbI ormy-

Pue. 55. OTKpBITAdA CKIAH-
KAa ¢ COJAHON KUCJI0ToH
«ILIMHAT» HA BO3IVXe —

13 Heé BEIJIeIAeTCHA
XJIOPOBOJIOPOJ,

LraeM B HecIIeJIbIX A0J0KaX 1 B pasBeJéHHOM BOJ 01 YKCyCe.
Opuako B mabopaTopuu Npo6oBaTh BellecTBA HA BKYC Ka-
TEeropH4YeCcKH 3amnpenaeTcsa — 3TO MOKET IPUBECTH K 0JKO-

raM W1 OTPpaBJICHHAM.

a) o)

Pue. 56. Okpacka MHIUKATOPOB — Jnakmyca (a) ¥ MeruiopaH:xa (6)
B KHCJIOTHOU (cieBa), HeHTpaiNpHOH (B IIeHTpe) M INeNOYHOH (crpasa)

cpenax
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Kak :xe XMUMHKHN CyIAT O TOM, ABJSETCA JIM JaHHOE Be-
mecTBo Kucaotroi? llna aroro menonb3ywT uHdukamo-
PpblL — CJIOMKHBIE OpPraHUYECKHE BellecTBa, U3MEHSIOII[HNe
OKpacKy B IPHUCYTCTBUM KHCJIOTEI (puc. 56). 3 aux Hanbo-
Jiee UBBECTHBI AAKMYC U Memuaopanic. JlakMyc BbIIEIAIOT
u3 ocoboro BHaa JUIIAHHUKOB B BUJAE TEMHOI'O IIOPOIIIKA.
Boagublil pacTBOp JakMyca MMeeT (DHOJETOBYIO OKPAaCKY,
a B IPHCYTCTBUM KHCJIOTHI MEeHSAET I[BET HAa KpacHbIA. Bme-
CTO JaKMyCa MOM{HO HMCIIOJIL30BAThH APYroii MHAUKATOD —
MEeTHUJIOBBIN OpaHKeBBIN (METUIOPAHIK) — KpPAaCUTENb, 00-
pPasymoInuil opaHKeBble PACTBOPEI. B IPpUCYTCTBUH KHCJIO-
TBI OH, IIOA00HO JIAKMYCY, MEHAET I[BeT Ha KPaCHBIH.

Kak o0bacHuUT, TOT QaKT, YTO PACTBOPHI Pas3JIMYHBIX
KHCJIOT OPOABJAIT cxonukle ceoiicTBa? Ilocrapaemcsa Haii-
TH 00Iee B cocTaBe KuciaoT. OOpaTHuTe BHUMAaHHUE — BCE
OHH coliep:KkaT Bogopox. IMeHHO aTOMEI BOZjopoJa H ofyc-
JIOBJIMBAIOT 00II1e CBOMCTBA KUCJIOT, IOSTOMY B (hopMyJIax
MHUHEPAJBHBIX KHCJOT BOJOPOJ 3alMCLIBAIOT HAa IIE€PBOM
mecTe. I'pymima aToMoB, cToAlad B (popMyJIe KUCIOThHI IOC-
Jile BOAOPOJA, HOCUT Has3BaHHE KUCJIONMHO020 OCMAMKQ.
Kucaorsl oTauyarTess APYr OT ApPyra B IEPBYIO odepedb
KHCJIOTHBIMH ocTaTKaMu. OCTaTOK CONAHONA KHCIOTHI —
aro aroMm Cl, a cepHoit — rpynna aromos SO,. Bo MHOrux
peakIinAX KHCJOTHbIE OCTATKHM He M3MEHATCH, a JIHIIb
mepexo AT M3 OJHOI0 BelllecTBa B Apyroe.

ITomo6HO TOMY KaK MBI 'OBOPHM O BaJ€HTHOCTH OTAEJb-
HBIX aTOMOB, MOXHO I'OBOPHTEL H O BAJEHTHOCTH I'DYIIIEI
aTOMOB, HAIIPUMEP KHUCJOTHOTO ocTarKa. Taxk Kak BOLopoxa
OJIHOBAJIEHTEH, TO BAJEHTHOCTHL KHCJIOTHOI'O OCTATKA pPAaB-
HAa YHCJY aTOMOB BOJOPOJZA B MOJIeKYJIe KHCJIOTHI, CIIOCOD-
HBIX 3aMeIllaThCeA HAa MeTayul. Hanpumep, ocTATOK CONAHOMN

1 11
kucyaorsl HCl umeer Banmentnocts I, ceproit H,S0, — 11,
111

a ochopuoir H;PO, — III.
Kucixorsr — ato CJIOKHBIE BellleCTBa, COCTOAIIIHEe U3 aTO-
MOEB BOOpPOJa, CIIOCOOHBIX 3aMelIAThHCI HA METAJJ, U KHC-

JIOTHBIX OCTATKOB.

Pacreopbl KucjioT o0JIafaoT pAAOM OOIIMX CBOMCTB:
HMEIT KHCJBIH BKYC, M3MEHAIT OKPACKY MHIHKATOPOB,
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Kucnots

pearupyioT ¢ aKTUBHBIMY MeTaJLJIaMH C BbIZeJeHHIeM BOJO-
poza. B peaknuax a30THOM KHCJIOTEL C METAJLJIAMHA BOZOPO/,
He ofpasyeTcd.

Yucao aToMOB BOAOPOLAa, CIOCOOHBIX 3aMellaTbcA Ha
MeTaJlll, HAa3bIBAIOT 0CHOBHOCHbIO KHCIOThI. 110 0CHOBHOC-
TH KHCJIOTHL Opa3aensoT Ha odHoocHosHble (HCl, HNO;),
odsyxocnosnvie (H,S, H,SO,), mpéxocrnosnsie (HZPO,)
HT.I.

LT | O3nakomneHue CO CBOMCTBaMM
CONAHOM U CEPHOW KMCNOT

OrkpokTe cknaHKy c consHoM kucnotol. [posepete, MMeeT nu oHa sanax. Ha-
ne#te B aBe npobupku no 1 mn consvol kucnotsl. B opHy npobupky aobaskte
HeCcKONBKO Kanens NAKMycd, a B APYTyio — mMeTunopanxa. Kak uamenunace ok-
packa? [Npopenaiite HANOrMYHLIA OMBIT C PACTEOPOM CEPHOM KMCNOThl. 3anu-
wute HabniogeHus B TeTpags. Yem CXOAHB CONAHAA M CEPHAR KMCNOTHI W YeM
OHM OTAMYaloTCA

1. Ilepeuwmciure 061mue cBolicTBa KucioT. Yem oHU 00yCIOBIEHBI?

2. Kaxue BemecTBa HazelBawT HHAUKATopaMu? Kakyio okpacry nMme-
0T IAKMYC 1 MeTHJIODAHIK: a) B BoJe; 0) B pacTBOpe KUCIOTHI?

3. Ilpu pobGaerneHun yrcyca OOpIN CTAHOBHTCHA APKO-KpacHBIM. Kax
00'BACHUTEL U3MEHEeHHe ero OKpacKku?

4. Hanumwurte (opMynsl coldHOil, cepHOU, dochopHOil, YrolbHOMH,

KpPeMHUEeBOH, cepoBOJOPONHOH W a30THOU Kucnor. IlogueprHHTE
KHCJIOTHEIE OCTATKH H YKAMKUTe HaJ HUMH UX BAJeHTHOCTE.
5. B3anonmuTe Tabauiy 8.

Kucnopopcoaepxauwme u 6eckucnopogHbie KMENoTbl TaGnuua 8
BecKuciopogHbIE KHCIOTEL Kucnopoznconepsxaliine KUCI0TEL
HCl — conanas H,S0, — cepHas

6. Wz Tabnuupel 7 BRIDAMIKATE (QOPMYJIEI KHCIIOT: ) KHCJIOPOACOepHa-
el 0 HOOCHOBHOI1; 0) DeCKUCIOPOAHOH NBYXOCHOBHOH; B) KHCJIO-
polcomep:kariell TPEXOCHOBHOW; I') OECKHCIOPOJHOM OJHOOCHOB-
HOI1; 1) KHcAopoAcoiepkanieii TBYyXOCHOBHOIM.

*7. Halfinure caMOCTOATEIBHO MOJEKYIAPHEIE JOPMYJIbI OPraHHYECKHX
KHCJIOT, YIOMAHYTBEIX B naparpadge. Yemy paBHA HX OCHOBHOCTE?
IToueMy OCHOBHOCTEL MEHLIIIE UHCJIA ATOMOB BOJOPOIA B MONeKyIe?
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§ 26 | GOSN

B ObiTy MBI HIPUBBLIKJIM MMETh JIJIO JHINL C OAHOH CO-
JIBI0 — IIOBaApeHHOH, T. e. xaopunoM Hatpuda NaCl. Oguaxo
B XMMHH COJMAMHE Ha3bIBAIOT IeJIBIH Kaacc coeguuenuii. Co-
JH MOJKHO PacCMaTPHBATH KAK OPOAYKTHI 3aMelIleHus BO-
nopojia B KMcJjoTe Ha MeTasy. [loBapeHHYIO COJib, HATIPU-
Mep, MOMKHO IIOJYYUTh U3 COMAHOM KUCJIOTHL IO PEAKIIHHN
3aMeIeHna:

I 1 I 1
2Na + 2HCI1 = 2NaCl + H,T.

Kucnora Cone

Eciu BMecTo HaATpuA B3ATH aJIOMHUHUI, o0pasyercd
Opyras colb — XJIOPUJ AJTIOMUHHA:

¥ 3 Il 1
2Al + 6HCl = 2A1CI; + 3H,T.

Kuecnara Conn

Cosin — cJI0KHBIE BellecTBa, COCTOANNEe U3 ATOMOB Me-
TAJJI0B ¥ KMCJIOTHBIX OCTATKOB.

ATOMEI MeTaJLIa U KHCJIOTHBIE OCTATKH CBA3AHEI IPYT C
OPYIrOM COIVIACHO HMX BAJIEHTHOCTAM, I03TOMY (DOPMYJILI
xnaopunos Harpusa NaCl u amomunua AlCl; pasnuyarores.

Hassanusa cojeii coOCTAaBAAKT M3 HA3BAHUHN KMCIOTHOTO
ocraTka (B HMEHHUTEeNBLHOM Maje:ke) U Merannaa (B pomu-
TeIBHOM Hafiexke), HAIpUMeEpP: XJIOPHUJ IIHHKAa, KapboHAT
HaTpusa. HasBaEuAa KHUCIOTHBLIX OCTATKOB IPUBEIEHBL B
rabauie 7. OTH HA3BAHHA CO3BYYHBI JAaTUHCKOMY HAa3Ba-
HHI0 XMMHUYECKOTr0 9JIeMeHTa, KOTOPBLIA BXOJAUT B HX CO-
craB. Tak, B cocTaB x2opufoB (COJIeH COJMAHON KHUCJIOTHI
HCl) Bxogut x.10p, B cocTas cyAb@aToB (Coyelt CepHO# KuUC-
norer H,SO,) — cepa (1aTuHckoe Hassanue Sulfur), B co-
craB kapOoraToB (coneit yroasroi kuciaorsl Hy,CO5) — yr-
nepon (naruHckoe HassaHue Carboneum). Eciin BajmeHT-
HOCTH MeTAaJLJa IepeMeHHadA, TO e€ 00A3aTeILHO YKa3bIBAIOT
B Haspauuu coau: surpar skenesa(lll), cyvasdar memu(1l).

HassaHusa cojeit 6eCKHUCIOPOAHBIX KHUCJIOT BCEI/la UME-
T cypduKe -ud, a KHCIOPOACOAePKAIIUX — -UIN WIH
-am (cxema 3).
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Cxema 3
Cepa Xiop
(Sulfur) (Chlorum)
K,S K,S0, K,S0, I KC KCIOZ KClO,

Cynndud || Cviasdpum ||| Cyneham Xnopua Xnopum Xnopam
KaausA KaJIHA KaXus KaJausa KaJIns KAaTHS

DopMyJIBI COJIEHl COCTABJAIT AHAJOIMYHO (POPMYJIAM
OKCH/0B, YPABHUBAA YKUCJI0 €IMHHUI BAJIEHTHOCTH MeTaJja
M KHCJOTHOro ocrarka. Hamnpumep, coctaBuM (OPMYJIY
KapOoHaTa HATPUA — COJIM YrOJbHOH KHCIOTbI. HaTpwuii
OJHOBAJIEHTEH, a KUciaoTHeIN ocraTok CO,; AByXBaneHTeH,
3HAYUT, HA OJUH KUCJIOTHBIN OCTATOK IPUXOAATCH IBA aTO-
ma Harpuda: Na,CO;. Eciiu B coctas cosi BXOJUT HECKOJIBKO
KHUCJOTHBIX OCTATKOB KHCJIOPOACOAepIKAaIell KHUCIOTEI (Ha-
npumep, NO,, PO,), To ux sakiaouarT B CKOOKH, 32 KOTO-
PBIMU CTaBAT UHAEKC, o0o3Havamuil ux yucao: Cu(NO;),
(«KynpyM-aH-o-TpU-ABaxAsl» ), Cas(PO,), («xkanbpnuii-rpu-
9-0-YyeThIpe-ABaxKAbl» ). YT0ORI He 3alyTaThCA B COCTABIIE-
Huu GopMyJI, peKOMeHAyeM BaM [IeiicTBOBATH IIOCJe0Ba-
TesibHO (TabJa. 9).

IIpumepsl (hopMysa coseil, 00pa3soBaHHBIX OJHOBAJIEHT-
HBIM (HATpHIil), JBYXBaJeHTHLIM (MarHuii) M TPEXBaJIeHT-
HBIM (AJIOMUHWE) MeTalJlaMy, IPpUBeIeHbl B Tabue 7.

Tabnuua 9

IlocnemoBarenbHOCTD JeiCTBHE CocraBrieHe (oOpMyIIBI
3anuceIBaeM CUMBOJIBL METAJJIA Cynsdar Kapb6oraTt
(Ha DepBOM MecTe) U KMCJIOTHOTO aNIOMHHHAA KAaJIBITHA
OCTATHA, YKASLIBAEM BAJIEHTHOCTH 111 11 [ 11

AlSO, CaCoO,

Haxogum HauMeHbIee o01ee [Mlupll=6 Mull=2
KpaTHOE JBYX YHCIOBBIX 3HAUEHMH
BaJIEHTHOCTH
Haxogum uHIeKCRI, HOAeIUEB 6:3=2(Al 2:2=1(Ca)
HauMeHbIIlee 001Iee KPATHOE HA 6:2=3(80,)| 2:2=1(C0O,)
YHUCJI0BOE 3HAUEHHEe BAJEeHTHOCTH
SanucelBaeM MHIeKChl IOCe CHMBO- Al,(SO,), CaCO,
JIOB METAJLIA ¥ KHCJIOTHOTO OCTATKA
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Bce cony — TBEpPABIE Be-
miecrBa. MHorme u3 HHX
XOpOIII0 PaCcTBOPHUMEI B BO-
ne. HekoTopsie conu nrupo-
KO MCHOJIb3YIOTCA B OBITY U
IIOMMMO CHCTEMATHYECKUX
UMeT OBITOBblEe (TPUBU-
aJbHBIE) HAa3BaHHA. XJIO-
pun Hatpua (mDoBapeHHAas
COJIb) He3aMeHHM B IPHUIO-
ToBJaeHUU nuiu. Kapbouar
narpuda Na,CO, 6onbire us-
BeCTeH KaK KaJbIIMHHAPO-
Puc. 57. Kpucraiinst BaHHasd coja, a nepManra-
MEeZHOTO KyIIopoca Har xamua KMnO, uacro

B OBITY Has3bIBAIOT Maprai-
IIOBKO#. B KadecTBe ya00peHUA MCIONB3VIOT KAJIUNHYIO ce-
sutpy — HuTpaT kanusd KNO,. Ona rak:xe BXOAUT B cOCTaB
IIOpOXa M APYIrdX NHPOTEXHUYECKHUX CMeCeii.

MHorme coJIi BEIAEJIAI0TCA U3 PACTBOPOB BMECTE C MOJIe-
KyJjaMu Boabl. TaKyio BOAY, COLEPIKAIIYVIOCA B TBEPAOM CO-
JIM, Ha3bIBAIOT KpUCMAaLIU3auuoHHoi. B coctaB MegHOTo
Kynopoca (puc. 57) — narusopHoro cyibdgara menu(Il)
CuSO,+5H,0 (unuraerca «KYIPYM-3C-O-UyeTbIpe-HA-IATh-
aIi-ABa-0» ) BXOAAT MATHL MOJEKYJ BOJLI, & B COCTAB COJLI —
Jecars Mojsexyn Boael: Na,CO;+10H,0. Conu, comep:xa-
e KPHCTALIH3AINMOHHYIO BOAY, MNOJYYHJIN HasBaHUe
kpucmaanozudpamos. Ilpu sarperanuu oHU 00€3BOIKUBA-
I0TCA — TEePAIOT BOAY, IPeBpallasich B 0e3BOJHYIO COJb:

CuS0, - 5H,0 £ CuS0, + 5H,0.

Cosi IPUMEHAIOT B IPOMBINLISHHOCTH IJIA IIOJIYyYeH U
MEeTAJLJIOB, KMCJIOT, B IIPOU3BOJCTBE CTEKJa. B celbcKoMm
X03AMCTBEe OHHU CIYXKAT yA0OpeHHAMH U CpeAcTBaMHU IJId
00oppOBI ¢ 60JIE3HAMHM M BpeJUTelddMH pacTeHuii. Hexoro-
PBIE COJIM UCIIOJL3YIOT B KAYECTBE CTPOUTEILHBIX MaTepHa-
JIOB ¥ JIEKAPCTB.

Ecnu cons pacrBopuMa B BoJe, TO ATOM METaJLia B Hell
MOZKeT OBITh BBITECHEH 00Jiee aKTUBHBIM MeTaJLJIOM — IPO-
HCXOJUT peakmus saMmelnenua. [lomecTM B pacTBOp HHUT-
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para ceuHna(ll) muakoByI0 maacTuaKy. Yepes HeKoTOpoOe
BpeMsA HA Hel BBIJEJUTCS CBHHEI| B BUIe OJECTAIINX de-

mIyeK:
1 1

Zn + Pb(NO,), = Zn(NO,), + Pb.

3a HEeCKOJIBKO [Hel KPHCTAJJIbI BRIPACTAIOT A0 CAMOI0
OHA cocyla, IPUHUMAA HOPOi NpHUYYAJINBLIe (DOPMEI «Ca-
TypHOBa nepeBa» (B CpegHeBeKOBBE CHMBOJOM CBHHIA
cunurajachk miaanera CarypH).

CBHHeIl MOXHO BBEITECHHUTEL H3 COJIA JIIOOBIM METaJLIOM,
PACIIONIOMKEHHLIM JieBee ero B pAAY AKTHUBHOCTH, KpoMe
HATPUA, KAJIUA U KAJbIIUA, KOTOPLIE HACTOJLKO AKTHUBHEI,
YTO BCTYIIAIOT B PEAKI[HIO C BOJOIA.

1. B gByx nmpobHpKaxX HAXOLATCA COJNAHAA KHCJIOTA M PACTBOD XJIO-
puja Hatpuda. Kak onpefeniTs, B KaKoil IpoSHpKe CONAHAA KHCIIO-
ra? ITouemy JlaKkMyc B pacTBOpe XJOPHAa HATPHAA He KpacHeeT?

2. Hagosure creyomue comu: K,80,, Al(NO,),, MgS, CuS0O,, SnCl,,
AgNO,, AIPO,, BaSO,, BaS, BaSO,, Na,SiO,, NaCl, MnSO,, Ag,S,
Mg,(PO,),. YramuTe Hajg QOpMyllaMH 3HAYEHUA BATCHTHOCTH Me-
TaJLJa ¥ KHCJIOTHOI'O OCTATKA.

2. CocraBbre (hOpMYJIIBI CIEAYVIONUX cOJNeli: XIopuaa Kansiud, Kapbo-
HATA MArHUu#g, HATpaTa UHKA, cyib(para amoMuHusg, kapioHaTa
Kanuda, cyiabdaTa HATPpUA, CHIMKATA HATPWU#A, XJopHaa cepebpa,
cyJnbe(uUTA MAaTHUA, CYAbMULA ANIOMUHHAA.

4. Hanwumwre hopMyIEl cosied, 00pa3oBaHHEIX KATHEM W KAJNBIIUEM K
BCEMH KHCJIO0TAMH, IPUBeJEHHEIMU B Tadaune 7. HazoBure 5TH conn.

5. HanumwuTte ypaBHeHMA peAKIUI METAJIOB ¢ KUCJIOTAMHU, B Pe3yiib-
TaTe KOTOPHIX 00pasyrTcA: a) XJopuj Kanenuda; 0) gochar mar-
HUA; B) cynbsdar onopa(ll).

6. Hanumure ypaBHeHHA peakNUil aliOMHHUA C COJNAHOI, cepHOM u
(ocdopHOH KHCIOTAMH.

7. CocraBbTe ypaBHeHHd peaKIIAil MarsudA ¢ cepHoM u (docdhopHOIT
KHCJIOTAMH.

*8. eneaunlil kymopoc npeacTasyidgerT coboil ceMUBOAHBIN cyabdar
keneza(ll). Hanumure popmyiy 3Toii conn. Kak MOXHO DONYUHUTE
#HeJle3HBIH KYIIOpOC U3 MeJHOTo Kynopoca?

9. PaccramuTe o npakTHUdYeckoM 3HaueHHWHU coneli. Ilpusenure npu-
MepEI.

10.Mennaa MOHeTHKAa, NOMeNIEHHas B pacTBop Hurparta pryru(ll),
BCKOpe Oy[eT BeITIANETh KaK cepefpAHas, NOTOMY UTO HOKPOETCA
croeM prytu. Hanumure ypasaenue peakunu. Hasosute emé nea
MeTaJlna, KOTOpLIe BEITECHAIOT PTYTEL U3 eé coleil.
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11.Eciu B npo6HpKY ¢ pacTBOpOoM HHUTpaTa cepedpa NoOABHTH KAILIIO
PTYTH, TO 4epe3 HECKOJIEKO YACOB HA €€ IOBEPXHOCTH BHIPACTAIOT
KpyIHble UrnoobpasHble KpUCTAIIBL cepebpa. Hanumure ypasze-
HHe PeaKIuH.
*12.Hurpar marausa ofpasyer KpHCTAJJIONHADPAT, KOTODBIH CONEDHKUT
OAMHAKOBOE YMCJIO aTOMOB BOJIOPOJa M KHCJODPOAA. YCTaHOBUTE
¢opMyIy KDHCTAILIOTHIpAaTA.

B CBOBOOHOE BPEMSA

Wz nucra kaeTuaTod OYMArd BEIPEKBTE HECKOJIBKO [JIACTHHOK BEI-
COTOH B TP¥ KJIETOUKHU ¢ OJHUM BEICTYIAIOIIUM KBAJDATHKOM M Ta-
KHe JKe ¢ OJJHUM BLIDe2aHHBIM KBaapaTukoM (puc. 58). 3aTem npu-
rOTOBBTE TAKHE K€ IIJACTUHKHW BBICOTON B 6 u 9 KiIeTouwek — OHU
OyLyT comepIKaTh 0 ABA M TPU BLICTYIIA HJIK BeIpe3a. Pazymeercd,
TAKHE MJIACTHHKH CpA3y MOJYUYAIOTCA NAPHBIMU: OLHA C BEICTYHA-
MU, Apyras ¢ Beipesamu. Ha nmiacTHHKAX ¢ BRIPe3aMH HATIUIIUTE
I r 'k . B o B H

cuMBoONE! Bogopona H u merannoe Na, K, Ag, Mg, Ca, Ba, Pb, Cu,
Il I [0 1

Fe, Fe, Al, Cr Tak, 4To6bl YHCJIO BEIPE3OB OLLIO PABHO BAJIEHTHOC-
Tu. Ha nnacTUHKAX ¢ BEICTYIAME HATHITUTE DOPMY bl KHCIOTHBIX

I I Il 11 AN 1 G 1 111

ocrarkos Cl, NO,, SO,, CO,4, S, SiO,, PO,. Cnegure 3a TeM, 9T0OBI

YHCIO BHICTYIIOB COBMANAJNO ¢ BAJEHTHOCTBIO KUCJIOTHOTO OCTATKA.
Tenepb cocTaBbTe U3 3THUX IJIACTUHOK (POPMYJILI KHMCJIOT H COJE,
COCTBIKOBBIBAA HX TAK, YTOOBI HE OCTABAJIOCH HHU CBODOJIHBIX BBICTY-
IIOB, HU CBOOOHBIX BEIPe30B (puc. 59).

Na NO H
Mg 80;
PO, H
Mg S04
Mg
NO,
AL PO PO, AT "NO|
Mg
NO,
Puc. 58. Bymaskuble Puc. 59. CocraBnenue OyMaXHBIX MoJeei
MOJesIl MeTaJJIOB 1 KHCJIOT U cojield

KHCIOTHBIX OCTATHOB
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KucnotHsle okcuasi

ITonyuuTe B JOMAIIHHUX YCJIOBUAX KPYITHBIE KPHCTAJLIEI Meau. nsa
aToro BaMm norpebyercAa MegHBIH KyHopoc (IpomaércAa B X03HHCT-
BEHHEIX MarasMHax), HOBAPEHHAA COJIb M HECKOJNBLKO JKele3HBIX
rBo3feil. HacrinbTe Ha AHO cocyra (CTeKNIAHHON DaHKH) CI0H Mef-
HOT0 KYIopoca TOJIIUHOK 1 cM, 3aCEIILTE ero CBepXy MOBapPeHHOH
conbi. [IoBEpX COJIM IOMECTHTE KPYT, BBIPE3aHHBIH U3 (GUIBTPO-
BanbHOH OyMarv WM IJIOTHOM TKAHW Tak, 94ToOBI OH Kacajcd cTe-
HOK cocyza. Ha Hero moJIo)KHTe HECKOJIbKO SAYHINEHHBIX HaXIA-
KOM JeJle3HBIX TBO3feil. 3aneilTe DaHKY BOJOH H OCTAaBBTE Ha
HeCHKONBKO NHeill. B 6aHKe 06pasyooTea KpacHBEIE DiIecTAIIAe KPHC-
Tasiel Megu. [loBapeHHas cONb 3aMeIgeT IPOTeKaHue Impoliecca,
UTO NPUBOAHUT K O0pPA30BAHWIO KPYIHBIX KPHUCTALIOB. IIpomoiiTe
HX BONOH M BBICYIIMTE MEKAY JIHCTaMHu (PUIBTPOBAJBHON OyMaru
WM JIOCKYTAMH TKaHU. [TonpoOyiiTe IPOBECTH OIBLIT, MeHAA TOJ-
UMHY CJIOEB MeJHOr0 KYIOopoca B IIOBADEHHOM CONH, TEMIEPATYPY
(noctaBuB OAHKY B IPOXJIASHOM MecTe, ¥ baTapen u T. 1.) 1 hopMy
cocyjna. 3aHITATEe CBOU HAGIIONeHUA U YPABHEHNE PeaKI[HH.

m Kchomble OKCHUAbI

Bessomnasa cepHasa KucjaoTa mpejacTtaBiadeTr coboil Gec-
IIBETHYIO BA3KYIO KUAKOCTE. HanlbéM ABe-TpU €€ KaIlIu Ha
nuo (apdopoBoOi YAIIIKK U AKKYPATHO Harpeem. Hag gami-
Kol noasaAwTca Oesble napsl okcuzaa cepoi(VI) SO,, obpa-
3VIOIIErocs IPH PasyoKeHNH KUCIOThI;

H,S0, < 80,7 + H,0.

Taxue xucaorel, kaxk cepuucraa H,S0;, kpemHUeBasA
H,Si0;, cymiecTByoilas B BOJHOM pacTBOpe yroJbHasd
H,CO,, nerko npespamamoTcad B OKCH/BI Jaske IPU He3Ha-
YHATEJbHOM HarpeBaHHM, HAIIPUMEP:

H,CO, = CO,T + H,0.

Oxcugsl, obpasymoluecsa IIPHA OTINEIJIEHHHM BOABI OT
KHUCJOTHI, HA3LIBAIOT KUCJAOMHIMU OKcudamu, T. e. OKCH-
JaMM, KOTOPBIM COOTBETCTBYIT KHCJIOTHI. B HEKOTOPBIX
KHHAraxX MOJKHO BCTPeTUTL M ApPyroe HazBaHHe KHCJIOT-
HBIX OKCHUIOB — aH2udpudvl kucaom. CIOBO «aHTHUAPUL»
OVKBAJBHO O3HauaeT «00e3BOXKeHHas KucjoTa» (0T rpeu.
an — 6e3 u 2udpo — Bopa). CinoBa «aHrUIPUL» U «KUC-
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JOTHBI OKCHUA» — CHHOHH-
Mbel. Kaxmoii Kmucaopomconaep-
JKaIlel KUCJa0Te COOTBETCTBYET
KUCJIOTHBIN oKcu: dochopHoi
xucaore H,PO, — oxcup doc-
dopa(V), unu dochopHBIA aH-
rugpun P,0,, aszoTHO# KucxoTe
HNO,; — oxkcun aszora(V), uiun
asorHblil anruapun N,O.. AH-
THAPUIOM VIOJBHOH KHCIOTEI
H,CO; aBnseTca yriieKUCJBIA
Puc. 60. Oxcurarop — co-  ras, okcup yraepoza(IV) CO,.
Cyl, B KOTOPOM BBICYIIHMBAKT Hpﬂ ROMH&THOﬁ TEMHepa'
Y XPAHAT BEINecTBa, MOMIO™  gmyne poyrn BCe KHCJIOTHBIE
njaloiue BJIATY M3 BO3AYXA.

®ocoprerii anrmipun mome- OKCUABL IPUCOENUHSIOT BOAY,
IAIOT B HUKHIOKW YacTb akcu- 11PEBPAIIAACh B KUCJIOTBI. ITU
KaTopa PeakmUe HMCIONL3YIOT B MOPO-

MBIIJIEHHOCTH AJIA HOJAYYeHHA
cepHoii u pochOopHONA KUCJIOT:

H,0 + SO, = H,S0,;
3H,0 + P,0, = 2H,PO,.

O6e peakmuu COIIPOBOXKIAIOTCA BhIeJIeHNEM OO0JIBIIION0
KonudyecTBa TemwaoTsl. OCO0EHHO KaJHO MOIVIOIIAeT BOAY
(hochopHEBIT AHTHAPHI, HA 3TOM CBOHCTBE OCHOBAHO ero Hc-
II0JIb30BaHHE B KauecTBe ocymuTensa (puc. 60). Mekmoue-
HHeM fABiderca okcens kKpemuusa(IV) SiO,, Koropomy cooT-
BeTCTBYeT KpeMHueBasa kucinora H,SiO;. O He B3aumMopeii-
CTBYET C BOJOH M II0O3TOMY IIMPOKO PACIPOCTPAaHEH B
NpupojJie B BUJe MUHeEpana KBapia. Bel, KOHeUHO, BUJETHN
KBaplieBblli IECOK, IOKPLIBAIOIIUM Depera Mopeil u peK. JTo
U eCTb KPeMHUEeBBIN aHTUAPU/, WK OKcu KpemHausa Si0,.

1. Kaxwue BemjecTBa HA3LIBAKT KUCJIOTHBEIMY OKCHIAMU (AHTHIPHIAMHA
KucaoT)? Kak MOXXHO NONYYNTE U3 KUCJIOTHOTO OKCHIA KHCIAOTY?
2. JlonumwuTe YypaBHeHUA DeAKIIAN:
N,O; + H,O0 — ... S0; + HyO — ...
S0, + H,0 —> .. woo + HyO — H,PO,.
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[

. CyumiecTByioT MM KHCIOTHBIE OKCHABI (AHTHAPHALI) DeCKHCIOPOJ-
ubIX kuesor? Oreer nmoscHUTE.

4. Kaxwue BemecTsa 00pasyiTcda IPH HATDEBAHUY KPEeMHUEBOH KHCI0-
Te1? HanumnTe ypaBHEeHHe peaKIiun.

*5. Hanwmwre (opMyJIBl aHTHIPHAOB CIEAYVIOINIHX KUCIOT: XJOPHOH
HCIO 4» cepHucroii H,S50,, mbuneakosoli H;AsO,, Teanyposoit
H,TeO,.

. IMouemy dochopHBIH aHTUIPUA UCIIOABIVIOT B KAYECTBE OCYIIUTE-
na? Hanumure ypaBHeHUe peaKIlUU.

7. Kax BB fymMaeTe, BeTpeuawTced N1 Goc@opHEIN U CepHBIH aHTHIPH-

Inul B mpupoge? ITouemy?

1. IIpuBeguTe NpuMepBl HECKOJBKHUX I'a30B, B aTMOcdepe KOTOPhIX ro-
PHUT KHCJIOPOJ.

2. CnopaBeJIMBO JIM YTBEPIKJEHHE O TOM, YTO BCE IIPOCTEHIE BEIECTEA
He MOTrYT BCTYIATE B peaknuu pasioxeHua? AprymeHTupyiite
CBOM OTBET.

o

3. Bxoaur nu razooOpasHbril Bogopok B cocTas Bozayxa? Ilouemy?

4. IlonymaiiTe, kKaKoll BO3AYX COINEPKUT ATOMEL BOAOPOJA U B KAKOM
BHJIE.

5. Kakas cojb, IOMHMO HOBAPEHHOH, IIHPOKO UCIONE3YyeTCcA B OBITY?
Kax eé maswisaror?

6. Kax MOXHO IpPOBEPUTH, KUCJI0Ee A0JIOKO UK cIagKoe, He nonpobo-

BaB ero Ha BKyC?

Bogopox — cambiii pacnpoCTpPAHEHHBINH XUMUYE-
cKuii anemeHT BO Beenennoii. Ha 3emie o BeTpeuaeTcs
OpPerMYIeCTBEHHO B COCTAaBe COeAMHEHHI, HanpuMmep
Bozsl. IlpocToe BemiecTBO BOJOPOJ COCTOUT U3 ABYX-
aTOMHBIX MoJieKyJs. B taboparopun ero moay4aiT nei-
CTBHEM KHCJIOT HA AKTHBHBLIE METAJJIbI, 4 B IIPOMBIIII-
JeHHOCTHM — B3aUMOIEHCTBHEM YIVIA MK IPUPOLHOTO
rasa ¢ BOASIHBIM IIapOM.

Bogopon — cusbHBIA BoccTaHOBUTENb. OH OTIIEI-
JIsIeT KUCJIOPOJ OT APYI'UX BelllecTs, IpeBpalias MHOTue
OKCHIbl B MeTaanbl. Bogopoa — roprouwuii ra3, u obpa-
IeHue ¢ HuUM TpebyeT OonbiIoi akKkypaTHocTH. CMecu
BOJOPOJA C BO3JYXOM B3PBLIBOOIACHEL.
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KucnoraMmu Ha3bIBAIOT CJI0YKHBIE BEIIECTBA, COCTOS-
e U3 aTOMOB BOJODPOJA, CIOCOOHBIX 3aMelaThCsa Ha
MeTaJlJi, ¥ KMCJIOTHBIX OCcTaTKOB. Hamuuue aTOMOB BO-
nopoxa obycioBIuBaeT oBIUe CBOMCTBA KHCJIOT: KUC-
JBIH BKYC, CIIOCOOHOCTL U3MEHATH OKPACKY HHINKATO-
POB, BCTYIIAThL B PEAKITHH C METAJLIAMH, CTOAIUMHUA B
PAIY aKTHBHOCTH JieBee Bojopoga. KuemoTsl pasuens-
IOT Ha KMCJIOPOcoiepskaliiue u 6eCKUCIOPOAHbIE.

Ilpu HarpeBanMM KHUCIOPOACOAEPIKAIHE KHUCIOTHI
pasjaraimorcd Ha oxkcun u Boay. Obpasyromiuiicsa okcHj
Ha3bIBAIOT KUCJHOTHBIM OKCHAOM MJIA AHTUADHUIOM KHUC-
JoTbl. Bece aHTHAPUABL, 32 HCKJIYEHHEM OKCHUA KpeM-
wuA(IV) Si0,, pearupyoT ¢ Bogoii, 06pasya KUCJIOTHI.

Cosim — cI0KHBIE BEIlECTBa, COCTOAIINE U3 aTOMOB
MeTaJJIa ¥ KUCJIOTHBIX OCTATKOB. POpPMYJIBI COJIEH CO-
CTABJIAIOT 110 BAJIEHTHOCTH MeTaJljla U KHUCJIOTHOI'O OC-
TaTKa. MeTasibl BEBITECHAIT U3 PACTBOPOB COJIel MeHee
aAKTUBHEIE METAJJBI, CTOAINMNE IIpaBee B PANY AKTHB-
HOCTH.



[TTABA 4

Booa. Pacmsoput.
OcHosaHUA

§28 |, JO

OKoJI0 TpéX yeTBepTell MOBEPXHOCTH 3eMJIH IIOKPLITO
Bomoii. OHa HamoJHAeT MOPA U OKeaHbl, PeKu M 03épa,
B BHJie JbJIa U CHEra NOKPBLIBAET FOPHBIE BEPIIIHUHLI, BXOIUT
B COCTAB MHHEPAJIOB X 'OPHLIX IIOPOJI, IPHUCYTCTBYET B I10Y-
Be. E:xxelHeBHO ¢ 3eMHOM MOBEPXHOCTH HUCHAPAITCA MHJI-
JUOHLI TOHH BOILI, KOTOPHEIE 3ATEM BBRINAJAIOT B BUAE JOMK-
O ¥ cHera. Bes BoAbI HEBO3MOJKHA KU3HL — BeJb BOJA CO-
OepsKUTCA B KamxIoM KupoM opranuame. Comep:xkanue
BOJBI B Tejle uyeoBeKa gocruraetr 68%, a HeKoTOpbIe MOp-
CKMe I'yOKHM ITOUTH NEeJUKOM COCTOAT U3 BOJLI.

MHuorue gasxke coBepIIeHHO cCyXHUe Ha BUJ BeIlllecTBa B II0-
Pax ¥ HA IIOBEPXHOCTH YAEPKUBAIOT AOBOJBHO MHOTO BO-
[bI, HAIIpEMED BBICYIIEHHAA Ha BO3AYyXe APeBeCcHHa COomep-
skt 10 15% Bopbl. Ins e€ ynajieHUA BellleCTBA BbIIEPIKH-
BalOT B TeYeHNEe HECKOJbKHX YACOB IIPH TeMIIepaType 0K0J0
100 °C. BrIcylieHHEBIe Bell[eCTBA PEKOMEHIYeTCA XPAHUTD B
IJOTHO 3aKPBITHIX DaHKAaX, HaKeTax U3 MOJHSTHIEHA KN
naoTHo# Oymaru. BeinecTBa, IIOrVIONIAIOIINHE BIATY U3 BO3-
IyxXa, Ha3bIBAIOT 2uzpockonuibimu. K HuM oTHOCATCS, Ha-
IpHUMep, IOBAPEeHHAA COJIb U caxXap. Eciii pAIoOM ¢ MeITKoOM
CYXOr'0 caxXapHOTO IecKa IIOCTABUTL BeJPO BOJALI, TO Uepes
HEKOTOpOe BpeMs YacThb eé MOTJIOTHUTCS CaXapoM, OH CTAHET
Baa:kHBIM. [loBapeHHAasa COJbL B COJOHKE NPH IJIUTEILHOM
XpaHeHUHU CIEXUBAETCA — cobuUpaeTcs B KOMKH. JTO BbI-
3BAHO €€ TMIPOCKONUYHOCTRIO.

Dopmyna Boasl (OKCHIA BOLOPOIA) H3BECTHA KAMKIOMY —
H,0. Ilpu xomHaTHON TeMmepaTrype Boja — OeclBeTHas
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KugxocTk., IIpm arMocthepHOM JaBIeHHMH M TeMIepaType
0 °C ona npesppamiaerca B jen, a npu 100 °C gunour. I1moT-
HOCTB BoAbI paBHa 1 r/cm3 (npu 4 °C). YUucras Boga mpakTH-
YeCKH He IPOBOIUT JIEKTPUYECKHUI TOK M ILIOXO0 IIPOBOSUT
Terto. OHa 00/1afjaeT BBICOKOI TEIIOEMKOCTBIO, T. €. Me-
JIEHHO HarpeBaeTcAa U MejIeHHO ocThiBaeT. IloaTomy BOIH3HN
MOpeH M OKeaHOB KJIHNMAT 3HAYHTE/IbHO MArYe, 4eM B IleHTpe
KOHTHHEHTAa: JHEM Boja IOIVIOIIAET COJHEeYHOE TeILI0, a II0
HO4YaM MeJJIEHHO ero OTAAET, HarpeBas CyIILy.

B oTnnune oT 60JABIIMHCTBA APYTUX BellleCcTB, BOJa pac-
ImIHpsAeTcA IIPH 3aMep3aHNUH, TAK KaK IIJOTHOCTh JbIa
MeHBIIle IIJIOTHOCTH KHAKO0IM BoAbl. IlosToMy 3UMOII BOAO-
€MbI IIOKPBIBAIOTCHA CJIOEM JbJa, a4 He IIPOMep3aloT Ha-
CKBO3b; BHU3Y, IIOJ CJOEM JbJAa, OCTAETCAd MUIKAA BOAA.
Becuoii Bo BpeMd Je0xX0/a JIbIUHBI He TOHYT, a IJLIBYT II0
TIIOBEPXHOCTH BOJLI.

IIpuponHyio BOAY ¢ XMMHUYECKOH TOUKHU 3peHUd HellL3d
Ha3BaTh YHCTOIi, TAK KAK 0HA COACPKHUT PACTBOPEHHEIE Be-
IecTsa, IMIAaBHBIM 00pasoM coiau. VMIMeHHO II0O3TOMY MOpP-
cKasl BojJla COJIEHAA, a JAOKJAeBasd II0 BKYCY OTIMYAETCH OT
peuHoit. B ToM, uTO B IpUPOAHOIT BOJAE COMEPIKATCA COJIH,
MOXHO yoenuThesa Ha onbiTe. B happopoBoit uanrke Boina-
pPUM HEMHOI0 PeYHOM WJIM BOJOIPOBOAHOH BoAbl. Korma
BCA OHA UCHAPHUTCA, HA JHE YAIIKH OCTAETCA TBEPALIN HAa-
JIET — 5TO U €CTh COJIM, KOTOPBIE CONep Kanuch B Boge. [Ipu
BbIDAPUBAHKHA MOPCKOH BOJLI BblAelAeTcA OOMbIIE COIeH.
Taxum oOpazoM MOKHO yOeAUThCsA, 9TO Hauboaee YUCTOM
ABJIAETCA OIPUPOIHAA JOXKAEeBaA BOJa — IIPH €€ BhIIIApUBA-
HHU IIOYTH He 00pasyeTrcsa TBEPLOro OCTATKA.

B HexkoTOpERIX MecTaxX Ha IIOBEPXHOCTH 3€MJIH BBIXOIAT
BOJIbI, OOTaThIe COAMHE, KOTOPBIX MAJIO B PEUHO HIH KJIIO-
4yeBoii Bozie. Boja, B o4HOM JINTPE KOTOPOH COmepKUTCA 00-
nee 1 r pacTBOPEHHBIX COJiell, HA3bIBAETCA MUHEPAAbHOL.
CocTaB MUHepaNbHBIX BOJ pasHooOpaseH, MHOTHEe U3 HHUX
00JafaioT MOJe3HbIMH cBolicTBaMu. B HEKOTOPBIX ropogax
Poccuu (Eccenryku, lNopaunit Knrwou, JIunenk, Kamux) Ha-
JasKeHO UX cHelHaJbHOoe IIPOU3BOJICTBO,

YacTo peuHas BOLA KayKeTcsd Ha IPOCBET HEOTHOPOM-
HOM, MYTHOM. OTO CBA3aHO C TEM, YTO IIOMHMO COJIeH B Hell
cozepsKaTcd MeJb4Yailine NeCYMHKHM, YACTUUYKH uaa. o
OUHCTKHM BOALI OT B3BelIeHHLIX YACTHUI, OpuberamoT K
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dunsrpoBann. Boja, npoulenmiada depes (pUILTD, IIPO-
3pavyHa, HO MO-IIPEe}KHEMY COAEPIKUT PACTBOPEHHBIE COJIH.

3a JeHb YeJIOBeK ymoTpebideT B IUINY B cpeqHeM 2 JI
BOJIbI. 3HAYUTEIbHO OOJbIIIe BOJABI pacxoayercda Ha ObITO-
Bble HYKJbl — MBITHE, CTUPKY. B KPYIIHBEIX ropojax exe-
JHEBHBIH pacxoJ, BoAbl cocTaBadgerT npumepso 100 g Ha
yenoBexka. Boja, mocrynamoinad B BOJOIPOBOIHVIO CETh,
OOJIKHA OBITH HNPO3padyHOIf, OUMUITIEHHOM OT BpeIHLIX Be-
I1ecTB ¥ 60JIe3HETBOPHLIX ODaKTepHIi.

OuucTry 1 00e33aparkuBaHMe BOABI IPOBOAAT HA CIIEIH-
AIBHBIX COOPYIKEHHUAX — BOJOOUYUCTUTENHHBIX CTAHIIUAX
(puc. 61). Ha sux nmocTynaeT BoJa U3 PEK U BOJOXPAHUJIUTIIL.
ITo Tpy6am Bo103a60PHUKOR I, OTHAEJIEHHBIX OT PEUHOTO pyC-
Jila CeTKOMH IJ1A 3a/lepsKalnsa KPYIIHOro Mycopa, peuHas BojJa
nepeKauMBaeTcs HACOCAMM B 0co0ObIe DacceHHBI — CMecuTe-
au 2. 3pech B BOY A00aBIASIOT HEKOTOPHIE COMH (Cyab(haThl
ATIOMUHUA U »KeJjie3a), 0caKIaioniie IPpHMECH BPpeJHBIX Be-
IIeCTB M MeJIKNe YacTHIlkI uia. Vs cMecuTesnsa Boja nonaaa-
eT B oTcTOMHUK 3. Menpuaiiliive BaBellIeHHLIE YACTHIILI, HE

Pue. 61. Cxema ropoacKoil BOLOOYHCTHUTEIBLHON CTAHIIVN:

1 — Bopo3abopHUK; 2 — cMecUTeNb; 3 — OTCTOHHUK; 4 — QUILTD;
5 — xnopartop; 6 — pesepByap 414 OUHIIEHHOHU BOJbI; / — HACOC;
8 — BomoHamopHasA HantEA
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— TepmomeTp

il

o XomToguIbHUK

\\ i /-AJ!JIOH}K
Xonoguas =
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[Ipuémuuk
P A

Pue. 62. [leperoska Bogsl B 1abopaTopui

OCeBIIINe HAa JHO B OTCTOMHUKE, YAANAIOT (QPHUILTPOBAHUEM.
ITpombInLIeHHbIR (GUALTP 4 CYIIECTBEHHO OTJIMYaeTCHa OT
aabopaToproro. OH npeacrasiser cof0il 0ETOHHYIO KaMepy,
KOTOpasA MIPUMEPHO HAIOJOBHHY 3all0JHEHA IIeCKOM M rpa-
BueM. Boja nopaérca B Heé cBepxy, a BEITEKaeT uepes OT-
BepcTHA B moay. Clion mecka ¥ IpaBHA 3aJIepKHBAIOT B3Be-
IIeHHBIe B BOJEe 4YacTUIlbI, BOJA CTAHOBHUTCA YMCTOM H
npospauHoii. QUUIeHHYI0 BOAY IIepe] IIoJaueil B BOJOIPO-
BOIHYIO CeTh 00e3zapaskMBaAlOT — 00pabaThIBAIOT XJOPOM
WJIU 0B0HOM, YOUBAIOIIIUMU 6OJIe3HETBOPHBIE DAKTEPUH.

B poMaimmuunx yeaoBUAX caMbIil HAAEKHBIN c10cob 00es-
3apasKHUBAHUA BOJIBI — KHUIIAYEHUE.

XUMHUYECKHU YHUCTYIO BOAY IIOJIYYAIOT NEePezoHKOoll, NI
Jucmuanauueil (puc. 62). 9ToT cr1ocob 0YHCTKH 3aKJII0Ya-
ercs B TOM, YTO KHAKOCTH IIPHA HATrPEBAaHUU IIePEeXOIUT B
map, KOTOPBIH 3aTeM OXJaKgaeTcsa M BHOBL 00pasyeT KU~
KocTh. IIpocreiimuili npubop O1d IEPEeroHKH COCTOUT U3
K0J0bl, TepMOMETpPa, XOJOLHJIbHHKA M IIPHEMHHKA. 3a-
MOJIHUM KOJIOY Ha JIBe TPEeTH BOJAONPOBOMHOM BOJOI M Oy-
IOeM HarpepaTh eé. Bckope cToOMK TepMOMeTpa OCTAHO-
BHUTCA Ha oTMeTKe, Oama3koi kK 100 °C. 910 o3HauaeT, 4TO
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BOAAHON IIap y:Ke MOCTUr Bogouposoguas Kongercar
ropia KoJabbl W IIEperoHKa |
Hauajlach. Yepe3 HEKOTO-
poe BpeMA Ha JHE IIPUEM-
HHKa cobepércsa umcTas BO-
na. Boay, mony4eHHYIO Oy-
TEM IIEPEeroHKU, Ha3bIBAIOT
duemuanupogannoit. Ona
OPAKTUYECKHU HE COAEePIKUT
pacTBOpPEHHBIX cosei. [uc-
THJAJIHPOBAHHYK BOLY HC-
HOJB3YIOT B XHMHUYECKHX
nabopaTopuAX OJA IIPUTO-
TOBJIEHUA PACTBOPOB, B all-
TeKax IIPpU IIPOU3BOJICTBE

HarpesareabHBbIH
B pasBelleHUHN JEKapPCTB,  ,jement MucrninuposagHas
B ABTOMOOMJILHBIX AKKYMY- BOJIa
JAaTOpax. Puc. 63. ¥erpoiicTeo

ITurse AJAUCTHUIIJINPOBaH- JUCTHILIATOPA
HYIO BOJAY He:KelaTelbHO.

B Goapimux KoaudecTBaxX OHA BpelHA IJId 340POBbA, Belb
OpraHU3M YeJ0BeKa MPHCIIOCODIeH K MOTPeb/IeHUI0 BOALI
C PACTBOPEHHEIMHY B HEll COJIAMHA.

CospeMeHHBIN AuCTHULIATOP (puc. 63) npeacrasiadeT co-
6oii 0ak, B HMKHEH 4acTH KOTOPOro PacloJIoKeHa Harpesa-
TeJbHasA cIMpanb. Boga B faKe IIOCTOAHHO KWUIIHUT, a obpa-
3YIOIUiica Hap KOHAEHCHPYETCa B CIENUAJIbLHOM IIPHUEM-
HUKe, OXJIAa)KJaeMOM BOJIOM, KoTopad Iojaércda B 0Dak.
Hoxarue ronsl neperoHKka 0bLIa OCHOBHBIM MeTOZOM 00ecco-
JIUBAHUA — OYMCTKHU BOJABLI OT PACTBOPEHHBIX B HEH COJIei.
Temmeps B NPOMBLINLIJIEHHOCTA HA CMEHY JUCTHIIAINMNH IIPH-
OLIH OPYyrde MeTOAbl, OCHOBAHHLIE Ha MOHHOM oOmene. Bo-
Oy, OYHINEHHYIO OT COJeH MeTOLOM MOHHOI'O 0OMeHA, Ha3bI-
BalOT OCUOHU30BAHHOLL.

3HAYNTENbHOE KOJIMYECTBO BOJAbLI MOTPEOJAIT 3aBOALI
U padpuKH, XUMHYECKHe H MeTAJIyprudeckue KoMOMWHa-
Thi. Ha HUX BOAY MCIOJL3YIOT AJI PACTBOPEHUS BEIECTB,
NPOMBIBAHUA, OYHUCTKH, OXJAXKIACHHA IPOU3BOACTBEHHBIX
arperaTos, B KAUeCTBe HCXOJHOI0 BelllecTBa IJIA HOJIyIeHU s
BOAOpPOIa, KMCJIOT U Ieaoueii. KpynoHbI# cOBpeMeHHbIN Io-
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‘:%3 POJ exxXeqHEBHO cOpachIBaeT
B KaHAIM3allU0 MUJLIHOHBL

T Ky0OMETPOB CMOYHbLX 6800.
+— Boaayx Nx oumcTka ImpeacTaBadeT

cepbE3HYI0 IIpobiaemy. 3a-
rpA3HeHNe IPUPOIHEBIX BOJI
HUuTparamu, @Qocharamu,
COeIVHEHUAMH CBUHIA U
PTYTH, OPraHUYeCKHUMHU Be-
IIeCTBAMHY IPUBOJUT K I'H-
Oesu  peIOBI, MAaCCOBOMY
pocTy Bojopocyeir u 00-
MeJIbYaHWIO PeK.

OT KpyIOHBIX 3arpssHe-
HHUHA CTOUHBIE BOABL OUHIIA-
IOT IIyTEéM OTCTAMBAHUA U (PUILTPOBAHUA. YIAJIEHHAIO Opra-
HUYECKUX BEINeCTB MPUPOJHOTO IPOUCXOMKIEHUA CIIOCOD-
CTBYIOT MHUKPOOPTaHM3MbI, IJA KOTOPBIX OHHU CJIIV:KAT
nuieii. Yepes Bosy ¢ no0aBJIEHHBIM B HEE OMOJIOTUYECKH
AKTUBHBIM WJIOM, DOraThIM MHUKDPOOPraHU3MaMM, HHTEH-
CHBHO IIPOAYBAIOT Bo3AyX (puc. 64). 3aTeMm Boja mmocrymnaeT
B OTCTOMHHMKM, B KOTOPbIE€ BBINYCKAIOT MaJbKOB pbi0. OT-
MepIllFe MUKPOOPraHMU3MbI OCEJAI0T Ha JHO 1 mepepabaTh-
BaroTcda pbldaMy ¥ BOAHBIMHU pacTeHHAMH. ['0paso CIIoMxK-
Hee OUYHMCTHTHL BOAY OT CHHTETHYECKHX OpPraHHuYecKHX
COeIMHEeHMH, II03TOMY MHOTHE 3aBOABLI IIEPEeXOAAT HA
IUKJIAYeCKUH Boa000OpOoT — OeccTodyHOe MCIOJIb30BaHUE
BOJIBIL.

1. IlepeuncauTe (hU3UYECKHe CBOICTBA BOJIBI.

2. Ilouemy peuHas, KoOJIOJe3HAdA W Talad BoJa UMeeT PDa3HBIH BKyc?
Karaa uz Eux HanboJiee 4HCTAA ¢ XHMMHUYECKON TOUKY 3peHHUA?

2. UYro rakoe gucTunnupopaHHad Boga? Kakoe npuMeHeHHe OHA HAXO-
ouT?

4. Karag Boga B npupofe Haubolee 6IM3KA K AUCTH/UINPOBAHHOIM BO-
ne? Kakie npuMecH OHA MOKET COJeP:KATh?

5. Eciu cTeKIAHHYI0 OYTBLIKY, HAIOJHEHHYIO BOJOH, BBICTABHUTH HAa
Mopos, oHa jJonHer. [Touemy?

*6. Eciu 3anosHeHHYIO BOAOH MpoGHPKY HarpeBaTh TOJILKO B €€ BepX-

Heil 4acTH Tak, YTOOBI BOJA 31eCh 3aKUIIeNa, TO HHMKHAA YACTE Oy-

| -
AXTHBHBIHR W

Pue. 64, Buonoruveckas
OUYHMCTEKA BOJIBI
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JIleT IUMIb 9yThE Ténmoi. Kako#d BEIBOJI MOJKHO cIeNaTh O TeILIONPO-
BOJHOCTH BOJBI?

7. Ot kakux npumMmeceil B BoJe MOKHO W30aBUTLCA (GUIABTDOBAHHEM,
OTCTAWBAHMEM, TUCTHIIANNER?

8. PaccrayxuTte 00 0UHCTKE CTOYHBIX BOJ.

PGCTBOpr. Pactsopumocts

TBEPAbIX BELUECTB B BOAE

Bopna pactBopsier muOrue BelecTBa. Ilomanasa B Bony, Be-
LIeCTBO IIOJ AeiicTBHEM MOJIEKYJ BOJALI paclajaeTcd Ha OT-
nenbHble yacTuibl. Hanpumep, caxap (caxaposa) C,,H,,0,,
u 3Tun0BbI# cnupt C,HgO B BOZHBIX pacTBOpax HAXOAATCA
B BUJe OTHEJBHBEIX MOJEKY.JI.

IIpuroroeuM pacTBOp MeZHOT0 Kynopoca (IATHBOLHOTO
cyabpara meau(ll)) CuSO, - 5H,0. [lna sToro Ha JHO KOJI-
Obl IOMECTHM HECKOJBLKO I'PAMMOB BeIleCTBA H IPUJILEM
OUCTHLIHPOBAHHYIO BoAy. Ilpu mepemernnuBannu KpHCTAJI-
JIbI PACTBOPAIOTCHA, a KUAKOCTE B KoJ0e Ipruobperaer roay-
00 IBeT.

PacTBOp MosKeT OBITH OKpaIllIeHHbIM (KaK B ciiydyae Mej-
HOT'0 KyIopoca) uiu 0ecliBeTHLIM (pacTBOpP II0BapeHHOH co-
Ji), HO IIPH 3TOM OH BCErja IIpo3padyeH, U B 3aKPBLITOM COCY-
e MOYKeT XPaHUThCA CKOJIb YIOJHO JIOJIT0, eCJH PACTBOPEH-
HOE BeIIeCTBO He BCTYIAET ¢ BOAON B XUMUYECKYIO PEAKITHIO
¥ He pasiaraercd. Ecau Ha gHO GOJBIIIOro OMJIMHAPA C BO-
OOM IMOMECTHUTL KPYIIHBIA KPHCTAJJ HepMaHraHaTa KaJusd
KMnO,, To moxHO Hab/10aTh, KaK IPOMCXOJUT PACTBODE-
Hue. Ha aHe nunmuHIpa, BOKPYT KPUCTAJLIA, 3 KUJKOCTh OK-
palHBaeTcs B TEMHO-(DHOJIETOBLIH I[BET, U BCKOpe OT KPHC-
TAJIJIa HABEPX IOTAHeTcA (hHojieToBasd CTPYHAKA pacTBopa.
JIume yepes HeKoTOpOe BpeMs Oaarogapsa auddysun okpa-
CKa BLIPOBHAETCHA, CTAHET OJHHAKOBOM BO BCEM IUIHHIpE.

PacTBopsl — 9T0 OJTHOPOJIHBIE CMECH Bell[eCTR.

ITopo6HO apyrum cMecaM, PACTBOPHLI HE MMEIT IIOCTO-
AHHOT'O COCTAaBA.

PacTBopsl ObLIBAIOT TBEPABIMU, KHIKMMU U rasoobpas-
HeIMH. [IpuMepaMu TBEPABIX PACTBOPOB CIYKAT HEKOTOPbIE
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CILIaBbI, HAIIPHMED 3JEKTPOH — CILIaB cepedpa ¢ 30JI0TOM.
Bosayx Mo:kHO paccMaTpuBaTh KaK razoo0pasHbBIN pacTBOP.

BemectBo, coaep:kalieecsd B cMeCH B U30bITKEe M HAXO-
Osleecsa B TOM e arperaTHOM COCTOSAHHUH, UYTO U PACTBOP,
Ha3bIBAKOT pacmeopumeJiem, a OCTaJIbHbIE KOMIOOHEHThI —
pacmeopérrbimu BelecTBaMu. B BOAHBIX pacTBOpax pac-
TBOPUTEJEM CIAYKHT Boja. KpomMe Heé B KadyecTBe pPacTBO-
puTedeil INIPUMEHAIT U JAPYrue KHUJIKOCTH: STUJIOBBLHA
crupT, KepocuH. MogHasa HacToOMKa, HMCIOJb3yeMasa IJId
mesuH(MEKIIMN paH, IpeacTaBiseT coboii cIMpTOBO pac-
TBOp Hofa. CMBITh KPACKY € PYK MW OJeKAbI MOMKHO IIPH
IIOMOIINK KYCOYKa BaThl, CMOUYEHHOI alleTOHOM WJIX OeH3H-
HOM, — STH BeIlleCTBa TAK}Ke SABJIAITCA XOPOIINMHM pac-
TBOPUTEJIAMH.

B xumuum ycsoBHO pazamuamT pa3fa8leHHble N KOH-
ueHmpuposaHHble pacTBOpPbl. PacTBOp, B KOTOPOM COjiEep-
JKUTCA MHOT'O PACTBOPEHHOIrO BEIeCTBA M COOTBETCTBEHHO
MAaJI0 PACTBOPHUTENA, HAZLIBAIOT KOHIEHTPHPOBAHHLIM.
Paccon — 3To KOHIEHTPHPOBAHHEIN PACTBOP IIOBAPEHHOMN
COJIH, 4 CAXapHBII CHPOIl — KOHIIEHTPUPOBAHHLIN PacTBOD
caxapa. B pasbaBieHHOM pacTBOpEe COAEPKHTCA MAJIO pac-
TBOpEHHOTrO BelnecTsa. Ilogconenunril cyn u uait ¢ caxapom
CIAYKAT IpuMepaMHu pazbaBlIeHHBIX PACTBOPOB.

OBGBIYHO PACTEOP PACCMATPUBAIOT KAK CMeCh PACTBOPH-
TeldA W PACTBOPEHHOI'0 BeIllecTBa, MOCKOJBKY, IoA00HO
APYTHM CMECAM, PACTBOPHI HE MMEIT IIOCTOAHHOTO XUMU-
yeckoro cocrtasa (puc. 65). Ogmaxko mpu odpazoBaHHUU pac-
TBOPOB HAOIIOJAIOTCA HEKOTOpPhLIE NPH3HAKM, OOLIYHO CO-
IPOBOKAAIONTHE XHUMUYECKHe PeaKIuy, HAIlpuMep II0IVIO-
maeTcda WM BbIJeJideTcda Temaora. KEcam modaBuUTe K BOae
CEepHYIO KHCIOTY, TeMIIepaTypa pacTBOpa IIOBBIIIAETCA Ha-
CTOJBKO CHJIBHO, YTO BOJA YaCTO 3aKHIIaeT. PacTBopeHue
IIOBAPEHHOH COJH MJIH KaJIWMHON CeJINTPhI, HA000POT, CO-
IIPOBOKAAETCA OXJIAMKICHAEM.

CaoiicTBa pacTBOpa TaK)ke OTJIAYAIOTCA OT CBOMCTB MH-
OUBUAYAJIbHLIX BellecTB. BOAHEBIE pacTBOPBLI KUIIAT IIPH
remieparype Bbinie 100 °C, a zamepsarwTt auxe 0 °C. Ha
BTOM CBOMCTBE OCHOBAHO MCIIOJb30BAHUE COJIH (HAIpHUMED,
XJIOPULA KAJbIUA) 1A 00pbObI ¢ I'OJOJIENOM: COJb, MOIIA-
Jas Ha CHeT U pacTBOPAfACH B HEM, 00pasyeT pacTBOp, KOTO-
pBII 3aMeps3aeT TOJLKO IIPHM CHJILHOM Mopose. Teépabie
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Puc. 65. Xnopupg HuKend (a) ¥ ero BOZHEIH pacTeoOp (8)

COJIM, KaK W YHCTas BOJA, HE MPOBOMAT 3JIEKTPUUYECKUI
TOK. B TO 3XKe BpeMs pacTBOPEHI COJIeH SJIeKTPOIIPOBOAHEL.
CrnemoBaTesibHO, IO HEKOTODBHIM ITPHM3HAKAM PACTBOPHI
HAIIOMHHAIOT CMECH, a II0 APYI'MM OHHU HOA00HBI XUMHUe-
ckuM coenuHeHusaM. Iloaromy npouecc pacmeoperus cae-
dyem cuumambov QU3UKO-XUMULECKUM SA8JEHUEM.
Crnoco6GHOCTE BeIlecTBa PACTBOPATLCA B BOJE HA3LIBAIOT
pacmeopumocmyio. Ilo pacTBOPUMOCTY BEIIECTBA YCIOBHO
JeJIAT HA XOPOIINO0 PacTBOPHMMBIE, MAaJIOPacTBOPHMbIE U
npaxkTuuyecku HepacTBopuMsblie (cxema 4). IlomecTum B pas-
Hble IPOOMPKYU IIPHMEPHO PaBHBIE KOJMYECTBA KAIUNHON
cenutpsl (Eurpara xKanua) KNO;, moBapesHoit conu (xi10-

Cxema 4
Knaccuduranus BeuiecTs 110 pacTBOPUMOCTH

BEIIECTBA
N ' Hpax?uqecrm
PacTrBopumele ManopacTBopHMELe HepaCTBOPUMEIE
Bonbme 1 r Or0,0lrgolr Menpmre 0,01 ¢
e 100 r BojiBI B 100 r Bogbl B 100 r BosiBI
NaCl, KNO, CaS0Q,, Ca(OH), BaS0,, CaCO;, Ag
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puga Hatpua) NaCl, runca (aByxBogHoro cynbsara Kalb-
nua) CaSO, - 2H,0 u mena (kap6onara kanenua) CaCO,.
ITpunsém K HUM JUCTULJIMPOBAHHYIO BOAY U IlepeMellaeM
CTeKJIAHHON nmanouykoii. CelnTpa M moBapeHHas COJIb pac-
TBOPAOTCA IIOJHOCTBI0 — OHM XOPOIIIO PACTBOPHMEL B BO-
me. B npobupkax ¢ ruimcoM M MeJIOM OCTalTeA Oelibie ocaj-
ku. Ordpunerpyem ux, a GuIbTpaTsl BEIIApUM B (hapdopo-
BbIX yamkax. [Ipu BeIIapMBAHKHK pACTBOpA T'MIICA HA THE
YAITKY OCTaéTcsa Gesblil MOPOINOK, TOrMA KaK HAJIET Meja
BO BTOPOM cJiyuyae IpaKTUUYeCKU HezaMeTeH. JTO O3HAYAEeT,
YTO I'HMIIC HEMHOI'O PACTBOPUM B BOZle, XOTA U HE TaK XOpOo-
110, KaK IOBaAPeHHAA COJb MU cenuTpa. Mel B Boze mpak-
THYECKHN HEPACTBOPHM.

Ecnu B pesyinbTaTe XMMHYECKON peaKnuu o0pasyeTcs
BEIIeCTBO MAJOPACTBOPHUMOE MJIH IIPAaKTUYECKH HEepacTBO-
pUMOe B BOZ€e, OHO BBIAEIAETCA U3 PACTBOPA B BHJE Ocai-
Ka — pPacTBOp TepfAeT NPO3PAYHOCTE, CTAHOBUTCH MYTHBIM.

CBefleHMs O PACTBOPHMMOCTH HEKOTOPBIX HeOpraHpue-
CKHX BeIleCTE IpHUBeJeHbl B TabIuIle pACTBOPUMOCTH KHC-
JIOT, cOJiell U OCHOBAHUII B Boze (cM. BTOpoii hopsal yued-
HHUKA).

HUayuure tabauny pacreopumocTtu. ObpaTuTe BHHMA-
HHE, YTO BCe COJIM KaJua M HATPUA XOPOIIO PACTBOPUMEI B
Bozie. PacTBOpHMEI BCce COMM a30THOM KHMCJIOTHEI — HHTpA-
Tei. U3 coseil cepHOIl KHCIOTHL (CYIb(AaTOB) MaJIOPacTBO-
PUM CyJb(aT KaJbIUd M HOPAKTHYECKH HepPacTBOPUMBI
cyabdarsl 6apuda u cBuHNA. Cpeu XJIOPHAAOB IPAKTUYECKH
HEepacTBOPHM JIMIIIL XJOPUJ cepebpa, a XJIOPH CBUHIA Ma-
JOPACTBOPHM B BOJie. B HEeKOTODBIX KJIeTKaX TabJMUIlkI CTO-
HT IPpOUYEpK. ITO 03HAYAET, YTO JAHHAA COJIb BCTYIIAET C BO-
IO B XHMHYECKYIO PEaKI[HI0 I He MOMKET CYIIIeCTBOBATh B
BOogHOM pacTBope. HekoTopble n3 TaKHX coJell, HAIIpUMeEp
Kap6GoHAT ATIOMUHUAA, 0 CUX 110D He YAAJI0Ch IIOJIYUUTh.

Bce TBépabIe BellecTBa UL OTPAHNYEHHO PACTBOPHMEI
B Boge. VIX pacTBOpuMOCTE BhIpaskarT yuciaoMm. OHO moka-
3bIBaeT HAMOOJBIIIYIO MAacCy BelllecTBa, KOTOpad MOKET pac-
TopuTheAa B 100 r Boasl npu ganHbIX yeaoBuax (tabdia. 10).
Hanpumep, B 100 r Boge! npu 20 °C MOKHO pacTBOPHUTH He
bosee 32 r KNOg, 36 r NaCl, 0,25 r CaSO, - 2H,0 n 0,007 r
CaCOj;. 9Tu yncIa MOXKHO HAWITU B CIPABOYHUKAX.
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PUCTBOPHMDCTB HEeKOTOPbLIX BElLLecTB

B Boge npu 20 °C TaGnuua 10
Bemiectro PacreopumocTs, I Ha 100 r eogbl
Toeapennas cons NaCl 36
Caxap 203
Kpucrannuueckas coma 58
Na,CO;+ 10H,0
ITnmepas cona NaHCO, 10
Mepnsiit kynopoc CuSO, - 5H,0 32
Jlanue AgNO, 228
Ilepmanrasar kanua KMnO, 6,4
Acnupun 0,25
JlumoHHasA Kucnora 133
Men CaCO, 0,007
Cynwdar 6apusa BaSO, 0,00024

OOpaTuTe BHHMAaHHE: Jajke MeEJ, KOTOPBIA CUMTAIOT
OpakTUYeCKH HEepPaACTBOPUMBIM, HA CAMOM JieJie B He3Ha4Yu-
TEJILHOM CTENEeHU MePeXOAUT B PACTBOD. ABCONIOMHO Hepa-
cmeopumbix geuyecme Hem! Jlaxe GiaropogHble MeTaJLIbI,
Hamnpumep cepebpo, CIIOCOOHBLI B HE3HAUHTEIBLHOM CTeIlleH’
pactBopaThesa. Hemapom Boma, XpaHdAlasaca B cepedpAHONI
mocyzne, obsagaer 1mene0HBEIME cBoMicTBaMHu. PaHbIlie eé mc-
HOJb30BAJHA AJIS IPOMBIBAHUA PAH.

PacTBOpuMOCTE BellecTB 3aBUCUT OT TeMIlepaTypsbl. s
DOJIBIITMHCTBA TBEP/BIX BEIECTB C MOBBIIIIEHUEM TeMIlepa-
Typsl (puc. 66, a) oHa 3ameTHO yBennuuBaerca. IloBapeH-
HadA COJIb PACTBOpPAETCA IIPUMEPHO OQNHAKOBO KaK B X0JIO0/-
HOII, TAK U B ropsAYeil BOJe, a U3BECTh M THUIIC JyYIlle pac-
TBOPAIOTCA B X0JIOAHOH Boje (puc. 66, 0).

OnsITHBEIM IIYTEM YCTAHOBJIEHO, YTO IIPH TeMIepaType
0 °C 8 100 r Boabl MO3KeT OBITH pacTBOpeHO He Dojaee 13 r
ranuitnoi ceaurpel KNO;, npu 20 °C — 32 1, npu 40 °C —
64 r, ipu 60 °C — 110 r, a npu 100 °C — 246 r. Ucnosib-
3ys BTU JAHHBIE, MOXKXHO IOCTPOUTH KPUBYK PACME0pU-
Mocmu.
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& 2l Pactsop, B KOTOpOM B3A-

Ll TOE BEIeCTBO eIé MOJKET

g 1404 PacTBOPATHCA IPH JAaHHOII

E 130+ TeMIIEpATYPE, Ha3bIBAIOT

=120 HeHnacvlujeHHbim. Henacshl-

§110— IeHHBIM, HalIpEMep, Oyaer
£ 100 pPacTBOp, HOJYYEHHBINA HO-

g 90- O0aBieHHeM D I TOBapeHHOU

S g0 conu B 100 r BoaEbL.

o PacrtBOp, B KOTOPOM IIpH
60 DaHHOW TeMIepaType Be-
50 IIecTBO 0OJBIIIE HE PACTBO-
i psAeTcs, HAa3bIBAIOT HACLL-
20 NaCl wenHbtm. Hanpumep, pacu-
30 <00 TBOPUMOCTE  [OBaPEHHOM
o — COJIA IIPA KOMHATHOH TeM-

meparype cocrasjdger 36 I

0 10 20 30 40 50 6070 80 ¢,'c B 100 r BoOabI, ciemoBa-
TeJIbHO, AJA IIPHUTrOTOBJIE-

1 HHUs HACBIIITEHHOT'O PACTBO-
20,21 CaS0, %) pPa HAZO PacTBOPUTH 36 T
il coinu B 100 r sBoxgrur. Macca
0,174 pacTBOpa IIpH STOM OKa-

4 sKercs papHoit 136 .

IIpu wMemmeHHOM OX-
JaXKIeHUM  HACBIIEeHHBIX
PACTBOPOB MHOTHX COJIeH
UJIN OPU IIOCTEINEeHHOM HC-
N ImapeHUH BOALI COJIb BBIZIE-
0 10 20 30 40 50 60 70 80 f,°C JIAeTCHA W3 PACTBOPA B BH-
Pue. 66. Kpupble pacTBOPUMOCTH A€ KPYIHBIX KPHCTaJ/JIOB.
HeKOTOPLIX BeIecTs Kpucrannel pasHBIX coJeil

pasnuuyamTcad HOo Qopme.
Kpucraiipl mopapeHHOH: cOIM 00bIYHO HMEIOT KYOHMYEeCKYIO
dopmy, amomokanuessle Kpacibl KAI(SO,), « 12H,0 soize-
JIAIOTCA U3 PACTBOPOB B BUJE OKTA3APOB, KAaIUAHAaA CEJIUT-
pa — B BUJie QJIMHHLIX UT'0JIOK, & MeJHBIH KYyIIopoc o0pasy-
eT APKO-CHHMHe npuaMbl (puc. 67). Ilna noaydeHUsa KpyIl-
HBIX KPHCTAJJIOB MEIHOTO KYIIOpOoCca HYXKHO IIPUTOTOBUTH
PacTBOP COJIM, HACBINIEHHLIH NPH IOBLIIIEHHON TeMIepa-
Type. PacTBopuM 1pu HarpeBauuu 44 r MeqHOIO KyIIopoca

0,05

PacropumocTs, ra 100 r H
o
&
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z)

Pue. 67. @opMEI KPUCTAJIIOB! @ — IMOBAPEHHOH COMH; 6 — KBAaCIOB;
6 — KaJuilHOM CeIUTPBI; 2 — MeIHOr0 Kylnopoca

B 100 M1 gUCTHIIMPOBAHHOM BOJbI, a 3aTeM OCTaABHM pac-
TBOP MeIJIEHHO oXJaKkaaThed. Ha cieayoiuii feHb Ha JHe
cocy/ia IOABATCA IPU3MATHYeCKHe KPUCTAJLIBI.

LEETS L R PacTBOpMMOCTL TBEPABIX BELLECTR

s BOpe

1. Monoxure & npobupky npumepHo 0,5 r kanuidHoi cenuTpsi (HUTpaATa kanus)

W npuneiite 5 mn sogel. TwarensHo nepemewaiite. Yto eel Habniopaete?
MonHocTeio nM pacteopunacek cons? HeBonbwnmK nopumamu aobasnaite K
pacTBOpY AONONHMTENLHO KONMYECTBO CONM, KAXABIH Pas TWATeNnsHO nepe-
mewmneas. Koraa cons nepecrarer pacreopsatscs, npuBassTe eWe npUMepHo
0,5 r v HarpeiTe pacTeop nNo4TH Ao kunenus. Kak uameHseTcs pactsopw-
MocTk ¢ pocTom Temnepatypm? Oxnagpre pacTBop 4O KOMHATHOM Temnepa-
1ypei. Ecnu kpuctanns He o6pasyiorcs, NOTpUTE BHYTPEHHIOK CTEHKY npo-
6MPKM CTEKNAHHOM NANOYKON — 3TO YCKOPMT KPUCTANNM3ALMIO.

2. MNpopenaiTe QHANOrHYHLIMA OMBIT C MEAHLIM KYNOPOCOM (MATMBOAHBIM Cynb-

cdarom meau(ll)) u nosapeHHo consio (xnopraom Hatpus).

3. Hanelite 8 npobupky 1 —2 Mn HacslLeHHOro pacTeopa runca (AeyxeoaHoro

cynsdara kansums). Harpeiite pacteop go kuneuus. Yro sw Habmopaete?
Kak nameHseTcs pacTBOPHMOCTb 3TOH COMM C NMOBbILIEHWEM TeMNepaTypel?

1. Yto B XxumMHM HasbIBalOT pacTBopoMm? Kakme ObiBaoT pacTBODHI?

IIpueepuTe IPUMEPEL.

2. IlpuseguTe mpHMepbl PACTBOPHMEBIX H HEPACTBOPHMEBIX CONEH H
KHCIOT.
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3. IlpuBenuTe mpHMepHI COJIel: a) HEPACTBOPUMEIX; §) MamopacTBOpH-
MEIX; B) pACTBOPHUMEIX.

4. IlpueeguTte IpUMephl BelllecTB, PACTBOPHUMOCTE KOTOPBIX IIpU Ha-
rpeRaHHH: a) yBeIWYUBaeTcA; 0) yMeHbIIaeTCcA; B) IOUYTH He U3Me-
HAETCH.

5. [JaiiTe onpejleneHNdA NOHATHH! « pPACTBOPUTENb», ¢« PACTBOPEHHOE Be-
HIECTBO», «PACTBOPUMOCTE», «HACBIIEHHLIN PACTBOD», «KOHIIEHT-
PUPOBAHHELH PACTBOD».

6. MepunuHCKUHA cnupT npeicraeiadeT coboii pacreop, B 100 r xoTo-
poro cogep:xuTca 96 r cnupra 1 4 r Boabl. Mo)KHO U OTHOZHAYHO
OTBETHUTH Ha BONPOC, YTO 3/leCh ABJIAETCH PACTBOPUTENEM, a4 YTO —
pacTBOpPEHHEIM BemjecTBoM? PazbaBieHHEBINH 9TO pacTBOpP UM KOH-
HeHTPUPOBAHHEIN?

7. Kakopa MHHUMAaJBHAA MAacca BOJbI, B KOTOPOH IIPH KOMHATHOH
TeMIepaType MOXHO PACTBOPHTEL 1 I MOBAPeHHOH COMH, KATHIHON’
CeJIUTPHL, Mena?

8. Ilo xpuBOii pacTEOPUMOCTH NOBAPEHHOI couu (cM. puc. 66, a) onpe-
JenuTe, CKOJIBKO I'PDAMMOE €6 MOJKHO PACTBOPHUTE B 1 Kr BOJAEI IpH
KOMHATHOII TeMIeparype.

9. B 100 r sogsl nipu 20 °C pacrsopunu 32 r moBapeHHoi conu. Byger
JI¥ TAKO0I pACTBOD HACEHIIEHHELIM; KOHIIeHTPUPOBAHHEIM 7

10.PacTtBOp KanuiHON ceJIUTPhI, HACHIINeHHBIH npu 80 °C, oxnagmin
10 KOMHAaTHO TeMnepaTypbl. YTo npousoiger?

*11.3umoit na gue zamusa Kapa-Boras-T'on 8 Kacrmiickom mope o6pa-
ayeTca TOJNCTBIH cioil mupabunmnra Na,SO, - 10H,0, a mrerom on
ucuezaer. ITouemy? B kaxoe Bpemsa rojga sona B Kapa-Boraz-Tone
npepcTapadeT coboi HACHIEHHBIN pacTBOp cyab(dara Harpua?

*12.B rabnune nmpuBeleHbl JaHHBIE 3ABMCUMOCTH PACTBOPHMOCTH Be-
[IecTBAa B BOJe OT TeMIepaTyphl.

PacTRBOpHUMOCTE, 180 210 245 285 360 490
r/100 r Boger

Temmneparypa, C 0 20 40 60 80 100

Kakomy 13 nepeduciIeHHBIX BeIeCTB: MecoK, caxap, MeJ, KHCJo-
poJX — COOTBETCTBYIOT AaHHEIe Tabnunsi? I1pu Kaxkoil TeMaepaType
B 200 r Boasl MoxHO pacTBopuTs 600 r BemecTBa?

B CBOGOAHOE BPEMA

ITonyunuTe KpyIHBIE KPUCTAJJIbLl KBACIIOB WIN IOBAPEHHOH COMH.
Jlnda aToro IpUroTOBbBTE HACHIEHHBIN pPacTBOD CONH, N00ABIAA eé
K BOZe IO TeX Iop, IIOKA OHA He NepecTaHeT PACTEOPATHLCA, 3aTeM
MOJIYYEHHBIH pacTBOp HOpoduiasTpyiTe, 3aKpoiTe COCYJ KYCKOM
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PacreopuMocTs ra3oe M XMaKOCTeH B BOAe

MaTepHHd WU GUILTPOBAJIILHON OYyMATH U MOCTABLTE B TEIJIOE Mec-
To. Yepes HeCKOJILKO CYTOK HA JHe COCYAA NMOABATCA HeDONbIIHe
kpucTtaiabl. BeibepuTe ongH Hauboee NpaBUILHBIN KPUCTANLINK,
IepeHecUTe ero B IPYroi cocy U 3aieiiTe TeM ke pacTBopoM. Kpuc-
Tas Oyger MeaneHHo pactu. YTobsl OH poc pABHOMEPHO, KaK bl
JleHBb IIMHIIETOM IepeBOpavYuBaiTe €ro,
a TaKKe 110 Mepe Heo0X0OUMOCTH JOJIH-
BatiTe pacreop. Ecnu B pacTBope nose-
JAITCA HOBBIe KPUCTAJLIBI, MX HAI0
VIaNlATh, NOJIb3yACh MUHIeTOM. Mox-
HO OIIYCTHUTH B COCY/[ ¢ PACTBOPOM HUT-
KY ¥, KOTJa HA Hell OoCAleT HeCKOJILKO
KPUCTAJLJIOB, BEIHYTE €€, OYUCTUTE, OC-
TABUE HA Hel JUINEL OJUH NPABHILHO
cthopMUpOBAHHBIM KpUCTAJNLT, & 3aTeM
BHOBb IOTPY3HThL B pacTBOp. B arom
ciydae NepeBOpAYMBATL KpPHCTAJLI He
npupérca (puc. 68). Onyerue B Hackl-
IeHHBIH pACTBOP NOBAPEHHOH COJH
TPOBOJIOKY, OOBUTYIO IepcTAHOH HH- Pue. 68. BripamusaHue
TBIO, MOKHO HOONYYHUTH Iejioe OMe- KPHUCTAIa aJlOMUHHUe-

peibe U3 MeJIKHX KPHUCTAJLIIOB. BBIX KBACHOB

m PGCTBOpHMOCTb ra30B MU XMAOKOCTEM
B BOAE

Bce xmuagxocru u rassl, mogo0HO TBEPALIM BeIllecTBaM,
CIIOCOOHEBI pPacTBOPATHCA B BoZe. HexoTopble KHIKOCTH,
HaIlpuMep 3THUJOBBIN COHUPT, IVIMIEPHWH, alleTOH, cepHasd,
a30THaAA U YKCYCHAadA KHCJOThI, HeOrpaHMYeHHO PAacTBOPH-
MBI B BOJle — HMX MOKHO CMEIIHMBATH C BOHOII B JIOOBIX
COOTHOILIIEHNAX. BeH31H, KePOCUH, pacTUTeJbHOe MAacJo,
xJaopoopM M MHOTHe ApPYIrHe KHUIKOCTH JHINL Hes3Ha-
YHTEJBHO PACTBOPHMMLI B BOJe, M IIO3TOMY MX CUMTAIOT
IpaKTUUYECKU HepaACTBOPUMLIMHM. EciIn TaKyoo KHIAKOCTL,
HaIllpUMep pacTHTeJLHOe MAaCJ0, BLLIUTL B BOAY M B300J-
TaTL, TO uUepe3 HeKoTopoe BpeMdA o0pasyioTcsa IBa pas-
JeJLHBIX CJI0A — BepXHUi (pacTHUTeJLHOe MACJIO) U HHMK-
HU (Boga). O TaKUX KUIKOCTAX I'OBOPAT, UTO OHU He cMe-
IITHUBAIOTCH.

127




Fnoea 4. BOJA. PACTBOPBL. OCHOBAHKA

A I'asel Tak:Ke pasauyarTCHd
1o pacreopumoctTu. Hanbosnb-
1Ieil pacTBOPHMOCTBLIO B BOJE
obnanaroT xaoposonopon HCI
u ammuaxk NH;. IIpu remme-
parype 0 °C u armocheprOM
JaBjieHUHd B 1 J1 BOJABI MOKET
6T pactBOopeno 500 1 xjo-
posogopoza u 1200 i1 ammu-
axa. BogHpIi pacTBOp XJIOPO-
BOJIOPOIa HA3BIBAKT COJNAHOMN
KHCJIOTOM, a pasbaBlieHHBIH
BOJHBIH pacTBOp aMMHAKa —
0 20 40 60 't¢C HAITATBIPHBIM conuprTroM. Pac-
TBOPUMOCTh APYIHAX T'a30B B
BOJe cyllecTBeHHO Huke. Tak,
B TeX ke yCJIoBHAX B 1 JI BOABI
pacrBopseTca guiub 1,7 J yr-
Jexucaoro rasa, 50 ma Kuciaopoga, 23 mu azora 1 21,5 ma
BOZOpoaa. Xy:Ke BCeX APYIHMX Ia3oB PACTBOPUM TeJInid —
9,7 Ma8 1 g BOOLI.

Ecnu xonmogHy0 BOAONPOBOAHYIO BOAY HATPEBATh, HE J[0-
BOIA OO KHIEHW, TO HA JHE U CTeHKAaX cocynaa obpasyrores
Oy3LIPbKH BO3AYXA, BBIACNAIIIEI0CA M3 BOALI. ITO 00bsAC-
HAeTCA TeM, YTO PAcTBOPHMOCTL BCEX ra30oB YMEHBIIIAETCH
c pocToM TeMuepaTypsl (puc. 69).

B ornuuue oT dKHUAKOCTEH M TBEPABIX TeJ, ra3dbl 3HAUU-
TeNBHO JIVYIIIe PACTBOPAIOTCA IIPU IOBLIIIEHUH JABJIeHMUA.
Bam, HaBepHOe, NMPHUXOAUIOCH OTKPLIBATEH IIJIACTUKOBYIO
OYTBLIKY C IMMOHAAOM WU Ta3supPOBaHHOM Bomoii. [Tpu ua-
TOTOBJEHHUH 9TUX HAIIUTKOB BOJY HACBIMIAIOT YIJIEKHUCJIBIM
rasoM IIpH HOBBIIIEHHOM JaBJeHIN, a OYThLIKY repMeTHY-
HO 3aKkpsIiBawT. IIpu OTKpbIBAHMH OYTBHLIKH JABIEHHUE B
Heil CTAHOBUTCA PaBHBIM aTMOC(hepHOMY, U H30BITOUHBLI
VIVIEKHCJIBIH a3 HAUNHAET BhIJEIATLCA, HEPEIKO HACTOJIb-
KO OypHO, 4TO BMeCTe ¢ HUM U3 O0YTLIIKHU BEIJIMBAETCH YACTh
HaIUTKA.

SaloMHHUTE: PACMB0OPUMOCL 2A3068 603pacmaem npu
NOHUNCEHUU memnepamypsl U nO8bLULeHUU OA8JeHUA.

Y
L]
|

Pacreopumocts, Mmaua ln H,O
|

Puc. 69. Kpussle pacTBOpHMOC-
TH HEKOTODLIX I'a30B B BOJie
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KoHuenTpaums pacrsopos. Maccoeas fons pacTsBOpéHHOTO BellecTea

LT R 3aBMCMMOCTE PACTEOPMMOCTH FA30B
OT TEMneparypbl

Hanonnute npobupky BOAONPOBOAHOW BOJOH TAK, 4TOBLI B HEM COBCEM HE OC-
TAnoCh BO3AYXA, 30KPOHTE OTBEPCTHE NANbLEM, MEPEBEPHHTE NPOBHPKY BBEPX
AHOM W ONYCTHUTE B CTAKGH C BOAoH. Beicywumre sepxHioio 4acTts npobupkm cyxoi

TPANKOM MAM NMCTOM GUNLTPOBANBHOM ByMarM M HarpeKTe eé NIaMeHeMm cnup-
ToBKM. Y70 BBl HaBnioaaeTe? Mpeanonoxmre, kak1e rassl 6LNM pacTEOpeHs! B
sope. Caenaiite BeiBoA 06 M3MEHEHMM PACTEOPMMOCTM FO30E NPU HATPEBAHMM.

1. Kakue BbI 3HaeTe :KUIKOCTH H I'asbl, XOPOIIO PACTBOPUMEIE B Bofle?

. Iouemy akBapuyMbl HeNIb34 2ANONHATE KHIAUYEHOH BOJOM?

. B Bony cayuaiino nomnana 6ensuH. Kak ero MoXHO OTHEIHTH OT BO-
nui? Byger v Bojia MMeTh 3anax OeH3WHAa, eCJIH pasielleHue IPOBO-
JHUThH: 2) B e TUTEJILHON BOPOHKE; 0) IyTEM JUCTHIIAAIINN?

*4. Ilpu armocdepHOM JABJIEHUY U KOMHATHON TeMneparype B 1 11 Bogst
MO:KeT OBITE pacTBOpeHOo 8830 MJ yriueKHCJIOro raza, a IpH JaBie-
HUU, KOTOPOEe cO3MaéTcA B 3aKPHITOM OYTHLIKe, — OoKoJo 1600 mu.
Kakxoil 00bEM yIrieKHCIOoro rasa BBIJEJIHTCA DU OTKPBIBAHWH OV-
TBIIKU TadupOBAHHOHN BoAbl 00bEMoOM 2 n? Bosblle Wnw MeHbINe
rasa BBIJEJIHTCH, eClIH GYTHIIKY HpeiBapUTeNbHO OXIagUuThL?

5. Kaxue u3 nepedmncIeHHBIX rasoB: KUCJIOPOX, XJIOPOBOJIOPOX, yIjie-
KHUCJLII raz, azoT, aMMHAK, Telnii — MOMHO cobupaTh: a) HaJ
BOJIO¥; 0) TONLKO BEITeCcHeHHeM Boanyxa? ITouemy?

*6. Hcnoab3ya pucyHok 69, ompenenure (6e3 pacuéTor), B KAKOM B0O3-
nyxe DoJbIe LONA KECJI0poga — aTMochepHOM HJIM PACTBODEHHOM
B BOJIE.

m KOHU,eHTpC!LI,HSI pPACTBOPOB.

Maccosas gons pacrBopEHHOro BeLecTsa

(20 )

Ilpu pabGoTe ¢ pacTBOPOM Ba’XHO 3HATH, CKOJIBKO PACTBO-
PEHHOIO BeIlleCcTBAa B HEM colep:KuTces. KoaudyecTBO pacTBo-
PEHHOTO BerecTBa, Cofiepialieecs B JaHHOM KOJHUUYECTBe
pacTBOpa MM PACTBOPUTEJIS, HA3BIBAIOT €r0 KOHUEeHMpaQ-
yueii. CyliecTByeT HECKOJBKO CIIOCO00B BhIpAMKeHHUA KOH-
MEeHTpalu pacTBOpoB. PaceMoTpuM npocTeHIITHUIT U3 HUX.

YacTo KOHIEHTpPAIUIO BhIpasKawmT B nporenTax. Ilpo-
HNeHTHAaA KOHIEHTPAIUs IMMOKA3bIBAeT, CKOJbKO I'DAMMOB
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Bengectsa cogep:kurcsa B 100 r pacreopa. Hanpumep, 3% -#
pacTBOp coau — 3To pactBop, B 100 r Koroporo comep-
sKUTCA 3 r coan. Macca BOoAbI B 9TOM pacTBOPE COCTABJIISET:
100 r — 3 r =97 r. llna npurorosierusa 100 r aToro pacTBo-
pa caeayeT pacTBOPHUTH 3 T colu B 97 I BoJBI.

Beruucisasa IpoIEeHTHYH KOHIEHTPAIHIO, IO CYTH, MBI
HaXO0JUM MACCOBYIO J0JIH0 PACTBOPEHHOro Bemiectsa (w).
Homs, Kak BBl 3HAETe, 3TO YacTh OT Ieyoro. KEeau a610K0
paspes3asy Ha TPH PaBHBIE YACTH M BaM JOCTAJIACh OJHA 13

1 %
HUX, TO Ballla J0JIs A0/JI0Ka paBHAa 3 (omHA 4acTb U3 TPEX).

Maccosas donsa seujecmea 6 pacmeope — 3MoO OMHOULEe-
HUe Maccvl pacmeopénHozo seutecmaa Kk oobweil macce pac-
meopa. MaccoBy1o 100 MOKHO PACCUUTATE 110 (hopMyJIe:

m(BemiecTsa)
m(pacrsopa)

Ecnu sty apo6s yMHO:EKUTE Ha 100% , To moarydyum 3Ha-
YyeHKe MaCCOBOI JOJIM BEIIECTBA B IIPOIeHTaX:

w(BelecTsa) =

m(BeinecTsa)
m(pacTBopa)

w(Benrecrsa) = < 100%.

3Hasa Maccy pacTBOpa U MacCOBYIO O PACTBOPEHHOIO
BeIlecTBa, MOYKHO HAWTH MAacCy BeIlllecTBa:

m(BemniecTBa) = w(Bemiectea) « m(pacreopa).

3anaua 1. B 380 r Boabr pacrBopuau 20 r moguga Ka-
aua. OnpegenuTe MacCOBYIO [OJIO BelllecTBa B IIOJIYUEH-
HOM pacTBOpe.

Hano. Pemenue.

m(H,0)=380r OnpenenuMm maccy MOJIYYEHHOTO pac-

m(KI)=20r TBOpAa, IAJS STOTO CHOMKHM MACCHI COJIU
¥ BOJBI:

w(KI) —? m(p-pa) =380+ 20 r=400r.

MaccoByIO JOJII0 COJIM B PACTBOPE MOJYKHO HAHMTHU OBYMI
criocobamu.

Cnocoo6 I
_ m(KI) |, _ 20r _ T
w(KI) = St w(KI) 400 T 0,05 (5% -1 pacTBOD).
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KoHueHTpauua pacrsopos. Maccoeas 4ond pacTBOPEHHOTO BeLLLecTea

Cnocob I'I

YuuTtsiBas, YTO YHCJI0BOe 3HaYeHue (B % ) MaccoBoii 10-
JIX MIOKAa3bIBAeT, CKOJbKO I'DAMMOB BEIIECTBA COMEPHKUTCS
B 100 r pacTBOpa, COCTABUM IIPOIIOPILUIO:

B 400 r pacreopa cogep:xuTca 20 r KI,

B 100 r pacreopa — x r KI;

_100r-20r _ _ ko
X==50r 5 r. 3uauur, w(KI)=5%.

OrserT. w(KI)=0,05(5%).

3amauya 2. CKOJIBKO IPAMMOB XJIOPUA HATPUA U BOJBLI
HeoOXOAUMO B3AThL AadA npurorosienusa 250 r 10% -ro pac-
TBOpa?

I aHo. Pemenue.

m(lg'%é;) = %S’OOP i Cnoco6 I

w(NaCl) =10 (0,1) Ww(NaCl) = m(NaCl);

m(NaCl) — ? m (p-pa)

m(H,0) — ? m(NaCl) = w(NaCl) - m(p-pa);

m(NaCl) =0,1-250 r = 25 r.
m(H,0) = m(p-pa) — m(NaCl);
m(H,0) =250 — 25 r = 225 .

Cnoco6 I'T

YuursiBasa, uto 10% -# pacTBOop — 5TO pacTBOp, B 100
KoToporo cogep:xkuTca 10 r xmopupaa HaATpPUSA, COCTABHM
I POTIOPIIHIO:

B 100 r pacreopa conep:xurca 10 r NaCl;

B 250 r pacreopa — x r NaCl,

_250r-10r _
= ~7007r 25r.

Paccunraem maccy BOABI:
m(H,0)=250r-25r=225r.
OrBeT. m(NaCl) =25 r; m(H,0) =225 r.

X

3amaua 3. OmpepeiinTe Maccy XJIOpuJa HATpPHsA, KOTO-
peiit Hago pactBopuTs B 200 r Boabl, 4TOORI OIYUUTE 5% -ii
pacTBop.
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Hano. Pemenue.
m(H,0)=200r ChoEE I

w(NaCl) = 5% (0,05) ITycrs m(NaCl) = xr;

m(NaCl) — ? Torga m(p-pa) = (200 + x) r.
MaccoBas 40Jid XJIOPHIa HATPHA pPaBHA:
Cl)
w(NaCl) = m;
( ) m(p-pa)
=__ X
0,05 200+ x’
peIluB ypaBHeHHe, moayuum x = 10,5 r,
Cnoco6 I

B monyuennoM pacrtBope comep:kurca 95% Boxbl (eé
macca 200 r) u 5% xXmopuga HATPHA, MACCY KOTOPOTO MOJMK-
HO HAMTH 10 IPOHOPIIUH:

200 r H,O cocrasnaror 95%,

x r NaCl cocrasnsamor 5% .

5% -200r _
T% = 10,5 L

OrBeT. m(NaCl)=10,5r.

1. Yto HaswnIBAIOT KOHIeHTpanuell pacTBOpa; MaccoBOii joaell pacTBO-
PEHHOTO BenjecTea?

2. HameHWTCA M KOHIEHTPAIUA PACTBOPA XJIODUJA HATPUA HPH €ro
XpaHeHWUH: a) B 3aKPLITOM cocye; 0) B OTKpPLITOM cocyle?

3. B120r pacTeopa coflep:xuTcA 3 I IM0K03bL. ONpefeuTe MacCOBYIO
JIOJTH0 PACTBOPEHHOTO BEIIECTBA.

4. Cronbko rpaMMOB XJOPHAA Kanusa o0pasyeTcsd OPU BHINAPHBAHWHT
150 r 5% -ro pacreopa?

5. B 180 r sogw! pacreopunu 20 r consl. OnpenenuTe MACCOBYIO JOJIIO
PacTBOPEHHOTO BeIeCTBA.

6. B omsoM crakasne Bonswl (200 r) pacteopunu 0,12 r tmasuaa Kanud.
OnpegennTe MACCOBYIO HOJI0 PACTBOPEHHOTO BEIIIeCTEA.

7. Onpegmenure maccoeyo gonro (B % ) caxapa B 4ae, B OJHOM CTAKAHE
roroporo (200 r) conep:xaTcsa ABe YaliHbIe JIOMKKU CAXAPHOTO IecKa
(Macca onHOI 4allHOM JIOXKKU caxapa cocraBiuset 4,6 r).

8. PaccuuTailiTe Maccy HOBADeHHOI COJIHM, KOTOPYIO HAJNO B3AThH OJdA
npurotosnesus 250 r 5% -ro pacTeopa.

9. CHOJBKO rPAMMOB CAXAPA U BOJBI HEOBGXOAUMO AJIA NPHUIOTOBIEHUA
500 r 3% -ro pacreopa caxapa?

Orcona x =
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Mpurotoenexue pacrsopos

10.Crosnbk0 TpaMMOB KAaJHHHOHM CEJHTPHEI M BOXBI HeOOXOOHMMO IJIA
npuroroenesud 3 xkr 20% -ro pacreopa?

11.PaccunTaiiTe MACCOBYIO 10JII0 HUTPATA KAJIKUA B paCTBODE, IIOJIYUeH-
wom nipu ementenun 300 r 5% -ro u 200 r 30% -ro pacTBOpPOB 3TOrO
BeIlecTBA.

12.K 100 r 18% -ro pacTeBopa xmnopuja Harpua nobasunu 10 r conu.
PaccuuTaiiTe MaccoBy0 100 (B % ) CONH B IOJYUYEHHOM PACTBOpE.

*13.Pu3H0JIOTHYECKHI PacTBOP, KOTOPBIA HCIONB3YIOT B MeIUIUHE,
npexncrasager cobor 0,9% -i1 pacTeop xnopuna Harpua. CKOIBKO
rpaMMoB BOABI Hano nobasuth K 100 r 12% -ro pacrTsopa XJopuaa
HATPHUA IJIA MOJIYYeHUA (PU3H0JIOrHYecKoro pacteopa?

*14.Boy HACBITHIH HA X0JO0Le YIIeKHUCIbIM ra3oM, a 3aTeM Harpeau 1o
KuneHusa. Kak UsMeHUTCA KOHIeHTpanusa pacreopa? Byger nu npu
HAT'PeBAHUHU MeHATHCA KOHIEHTPAIIUA PACTBOPA, ECJIU BMECTO yIJie-
KHCJIOTO Ta3a B3ATh KalWiiHy cenurtpy; ranc? BocmonsayiiTech
KPHUBBIMH PACTBOPUMOCTH STUX BEIIECTB.

*15.K Bojie 06aBUIIM HEHSBECTHYIO IHUAKOCTE U nonyunnu 25% -it pac-
TBOp. B 5TOM pacTBOpe Ha OJHY MOJEKYIY KHIKOCTA TPHUXONUTCA
10 monekys Boasl. Haifigure MOIEKYIAPHYIO MAaCCY MMHUIKOCTH.

M rl pUroTOBIEHWE PACTBOPOB

Ha npakTuke ynobHee uaMepaTs 00BEM pacTBOpAa, a He
ero maccy. Kaxk BbI 3Haere, o5TH BeJIHYHHBI CBA3AHEL Yepes
RAOMHOCMb P

p= m(p-pa)
V(p-pa)

IlmoTHOCTE pacTBOPOB 00BIYHO BhIpa:KarT B T/MJ (1 ma =
=1cm?, 1 1=1 gm?). 3HaueHUe IIOTHOCTHU YUCJIEHHO PaB-
HO Macce pacTBopa, KoTopblil 3aunMaeT 00bém 1 M, ITnor-
HOCTb BOAbI paBHa 1 r/mi, T. e. Macca 1 MJ BOIbI COCTAB-
adaer 1r.

3amaua 1. Onpenenure maccy HUTpaTa cepedpa u 00bEM
BOIBI, KOTOpble HYXXKHBI anaa mnpuroroBiaeHus 200 mia
52% -ro pactBopa HuTpara cepebpa (p = 1,51 r/mn).

I aHo. Pemenue.

V(p-pa) = 200 mn Onpenenum Mmaccy pacTsopa:
w(AgNO;3) =52% (0,52) m(p-pa)=p-V;
p(p-pa)=1,51r/Mmn m(p-pa) = 1,51 r/mmx x
m(AgNO,) — ? x 200 mx =302 r.

V(H,0) —?
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Onpepnenum maccy AgNO;, kotopsiii cogepaxurca B 302 r
52% -ro pacreopa:
B 100 r pactBopa — 52 r AgNO,,

B302r—xry
_302r-52r _

Onpegenum Maccy ¥ 06'bEM BOJIBI:
m(H,0)=302r—-157r=145r;

m(H,0)
V(H,0) = ——=2_".
(H:0) p(H,0)
I[LnorHoeTs BoAbI paBHa 1 /M, cilefoBaTENIBHO,
_ 145r _
V(H,0) = T 145 M.

Orser. m(AgNO;) =157 r; V(H,0) = 145 mu1.

Jlyia IpUTrOTOBJIEHUA HACBIIIEHHBIX PAcTBOPOB HEOOXO0-
IUMbl YHUCIEHHBIE MaHHBIE O PacTBOPMMOCTH BeIllecTBa.
Pacmeopumocms 6eulecmea YUCIEHHO paBHa ero macce,
npu pacrsopennu xKoropoir B 100 r Boasl obpasyercsa pac-
TBOD, HACBHIIIIEHHBIN IIPpU AaHHOII Temmeparype. MHbiMU
CJIOBAMM, PACTBOPUMOCTb — 3TO KOHIIEHTPAIUA HACHIIIIEH-
HOro pacTBOpa, paccuuransasa ua 100 r pacrBopuTess.

PacTBopuMOCTb I'a30B 4acToO BBIPAKAKOT uepe3 00bEM,
KOTOPBHIH MOKET PACTBOPUTHLCSA B OJHOM JHUTPE BOJALI TIPHU
3amaHHBIX yeaoBuax. Ilna nepecuéra 00 bEMHONM pacTBOPHU-
MOCTH B MACCOBYIO JOJII0 UCIIOJIL3YIOT TIJIOTHOCTE Tasa.

3amauva 2. B 1 1 Bogsr npu 20 °C u armochepHOM fgaBJie-
Huu pacteopdaerca 110 a1 mogosomopona HI. ITnoraocts HI
IpU 3THX VCJIOBUAX paBHAa 5,3 r/n. PaccuuTaiiTe MaCCOBYIO
ITOJII0 MOLOBOAOPOa B HACKIII[EHHOM PaCTBOPE.
Hano. Pemenue.
V(H,0)=1a 3Hasg 00BEM M ILJIOTHOCTh KaKA0T0

V(HD)=110x BelllecTBa, MOXKHO HAWTH ero Maccy IIo
p(HI)=5,3r/n | bopmyne:

w(HI) — ? | m=p-V.

ITnorHocTe Boabl pasua 1 r/mua, 1 1 = 1000 mu, ciaeno-
BATeJIBLHO,
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Xumuueckme CBOMCTBA BOAbI

m(H,0)=1r/ma-+1000 ma=1000r;

m(HI)=5,3r/a1+110 1= 583 r.

Macca pacrBopa paBHaA cyMMe MacC HOAOBOAOpPOJA H
BOJIBI:

m(p-pa) =583 r+ 1000 r= 1583 r.
Maccosy!o 0110 HOIOBOLOPOa HaX0oquM 110 (hopmye:

_ m(HD | _ 583r _ o,
w(HD = T wlHD = 5555 = 0,87 (87%).

OTrBerT. w(HI)=0,37.

1. Yro HazpIBAKOT NJIOTHOCTHIO?

2. BpumaBmmanAcda U3 TaHKepa He)Th pacTeKaeTed 10 IOBEPXHOCTH BOJBIL.
Yo MOMKHO CKABATE 0 €€ PACTBOPHMOCTH B BOJIE H O e€ IIOTHOCTH?

2. KornesTtpupoeaHHEBIHA pacTBop ammuaxa oobémom 50 it Becur 46 1.
PaccunraiiTe ero mJIOTHOCTE. Jlerye WK TsKeee BOJIEL 3TOT pacTBop?

4. Kaxasa macca kapboHaTa HATPUA U KAKOU 06'66M BOJLI HE0OX0IUMEL
nnsa npurorosiaenud 500 ma 10% -ro pacteopa (p= 1,1 r/mn)?

5. CkoJIBKO rpaMMOB THAPOKCH/IA HATPHA U KaK0H 00b€M BOJbI HeoOX0-
pumsbl anda npurorosnennda 300 mur 20% -ro pacreopa (p = 1,23 r/ma)?

6. Kaxoif 00B6M BOABI HEODXOAHUM NJIA NPHUTOTOBIEHUA HACHIIEHHOIO
pacTBOpa XJIOpULa KANU, collepixalnero 54 r colu, ecid pacTBOpU-
MOCTEL XJIOpUJAa KANWA NPU JAaHHOH TeMueparype paBHa 33 r Ha
100 r Boge1? Kakosa macca pactsopa?

*7. Kaxoil 00bEM BOAbI HEOOXOIHUM IJIA HPHTOTOBIEHUA HACBIIIEHHOTO
pacTBopa cyiabdara Maruus, cogep:xamiero 10 r comm, ec pactso-
PHMOCTE COJIH ITIPH JaHHOH Temuepatype pasHa 33,7 r va 100 r Boge1?

*8. B 1 n pogwr npu 20 °C u aTMocdepHOM JABIeHUHU pPACTBODAETCA
450 n xmoposomopona HCIl. TInoTHOCTE XJIOpPOBOAOPOAA MPH ITHX
ycinoBHAX parHa 1,52 r/n. PaccuuraiiTe MACCOBYIO JOJIIO XJIOPOBO-
Iopoa B HachIIeHHOM pacTBope. Kak HYXHO H3MEHHUThH YCJIOBUA,
4TOOEL IOJYYHUTE DOJlee KOHIIEHTPUPOBAHHELN pacTBOp?

m XuMuqecxwe CBOMCTBA BOAbI

Bona — ouens ycroftumBoe coegumHeHne. OHa HaUYWHA-
eT pasjiaraThbCA Ha BOAOPOJ U KHCJIOPO IIPHU TeMIepaType
Boimie 2500 °C. B naGopaTopuu [1Jis1 PasjoXKeHHUA BOIBI
HCHOJL3YIOT 9JIEKTPUUECKUH TOK. Peaknuio pasiioxeHHs
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BeNIecTBa II0J JEeHCTBHEM JJIeKTPH-
YECKOT'0 TOKa HAa3bIBAIOT 3JeKMmpo-
ausom. Ilpocreiimimnii mpmbop mad
_ 9JIEKTPOJIN3a BOABI H300pa’KEH HAa
Hzo-—fl‘**_ | pucyake T0. B oTKpBITOII éMKOCTH
(+NazS04)| | | | Ha HEKOTOPOM PACCTOSHHMU APYL OT
‘ : Opyra VEKpeILIeHBI [Ba KeJe3HBIX
CTepPKHA, HA3LIBAEMBIX 3JIEKTPOIA-
Mu. OHM CcOoeIMHEHBI ¢ UCTOUHHKOM
mocToAHHOro Toka. 4Yucraa Boja,
KakK BbLI 3HaeTe, TOK He IIPOBOJHT,
HO3TOMY 3AaIOJHUM EMKOCTHL BOJI-

131 [ Wcronnme HBIM PaCTBOPOM COJIM — cCyJib(ara
II0CTOAHHOTO | uiu KapboHara HaTpuda. I[Ipu BKIIIO-

ZORA YeHUM MCTOYHHKA TOKA HaA BJIEKTPO-

Puc. 70. TipuGop s Jax BBIJEJAIOTCA IYy3bIPbKH Ia30B.
AIIEKTPOIHM3a BOLBI CobepéM aTH ras3nl, HaJEeB Ha BJIEKT-

pPOOBl IEepeBEPHYThbIE BBEPX IHOM

OpoOHMpPKH, 3aloJIHEeHHBbIEe BOJOI.
O6'bEMBI Ia30B, BEIAEIUBIINXCA HA ABYX 3JIEKTPOJAX, pas-
JIMYAIOTCA POBHO B JiBa pasa. ['az, KOTOPOro BBIAEIUIIOCH
6oJsibIne, IPHU MOJJHECEHUHM TPOOMPKH K TIJTAMEeHH CTOPAaeT ¢
XapaKTepHBIM XJIOIKOM — 3T0 Bogopox. I'as, coOpaHHBLHR
Ha ApYyroM 3sJIeKTpole, — Kuciopoxn. B srom jgerko ybe-
OUTHCS, BHECA B HEr'o TIeINYI JyduHKy. O0BEM BOIOPO-
4, BBIAEJIHBINEroCA IIPHA 3JEKTPOJU3e BOALI, B JABA pasa
IpeBLIIIaeT 00HEM BEIEIUEBIIErocda Kucaopoaa. Hamumem
YPaBHEHHE PEaKIIHH 9IeKTPOIMN3a BOABI:

2H,0 2Z=TRoTR, 2HLT + 0,1.

Ona obpaTHa peakuu 00pa3soBaHUS BOJABLI U3 BOLOPOAA
¥ KHCJIOPOJa.

BriepBerie Bogopo 3 BOABI BRI (DpaHIY3CKHI XH-
MuK A. JlaByvaspe. OH nmponyckaJs BOAAHOH map depes xe-
Je3Hyi0 TpyOy, pacKaJéHHYIO0 JOKpacHa B miaamMeHu. Ilpu
BBICOKOI TeMIepaType BOAa B3aMMOIENCTBYET C JKele30M,
ofbpasya »xese3nyro okanuny Fe;O,, a Bogopos BeIeIA€eT-
¢4 B cBOOOLHOM BH/E:

3Fe + 4H,0 < Fe,0, + 4H,1.
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Xummyeckue cBOMCTBA BOAbI

Merannbsl, pacmnoJjio)KeHHble B
PANY aKTHBHOCTHA JieBee MarHHsd,
BBITECHAKT BOJOPOJ M3 BOALI yiKe
IpH KOMHaTHOH TeMnepaTtype. K ux
ypcay OoTHocuTesa Harpuii. Bpocum
B BOAY KYCOUEK HATPUA Pa3MepOM
¢ HeboJbIIVIO ropomuny. HaTpui
HaYMHAET AaKTHBHO B3aHMOJeiCT-
BOBATb C BOJOMH, BbIeJIAA BOJOPOJ  Pue. 71. Bzaumogeiict-
H CTPEeMHUTEJIbLHO YMEHBINAAChL B  BHe HATPHA ¢ BOJAOH
pasmepax (puc. 71). Pearimusa co-

NPOBOMKAAETCH BBIJIeIeHMEM TeIJIOThI, HATPUMA ILIABHTCSH,
npespaiaschk B Kamno. Hepenko oH BocmiaamMeHdeTcda H
cropaer co B3pnsiBoM. Ilociie TOro Kax Bech HATPHI IIpope-
aruposa, uccjenyem obpasosagpiuiica pacrsop. OH cran
MBIJIKKM Ha OINYIIb, 4 IPHU L00aBJIeHUN HECKOJbKHX KAIleb
pacTBopa (eHom(pTaIeNHA OKPAINUBAETCA B MAaJIMHOBBIN
nser. @eHon()TaleMH MCIOJB3YIOT B KAaYeCTBe MHAHKATO-
pa, OH M3MeHAeT OKPACKY B IIPUCYTCTBUHU IIeJIOYell — eJ-
KHUX BelllecTB, 00pasylIuX MBLIKHe pacTBopbl. Cienosa-
TeJBHO, B Pe3yJIbTaTe Peaklluy HATPUA ¢ BOAOH IIOMHMO BO-
Jopoga o0pasoBajiach MIEN0Yb — rUApoKkcH HaTpua NaOH.,
Temeppr MBI MOM<eM HaIKWcaTh ypPaBHEHHUE pPeaKNWM, IJIsA
yanobcTBa npencTaBus (popmyity Boas! B Bujge HOH:

1 1 i 1
2Na + 2HOH = 2NaOH + H, 1.

B nannoii peaknuu Boa HATIOMUHAET KUCJIOTY — OJHMH
13 aTOMOB BOZOPO/Ia B HEl 3aMellTaeTcsa Ha MeTaJLI U COequ-
HAeTca ¢ BogHbIM ocratkoMm OH — zudpokcozpynnoit (2ud-
poKcunbHOU 2pynnoil), unu zudpoxcunom. B moneryse
Boael HOH ruppokcorpynmna cBazaHa ¢ OMHUM aTOMOM BO-
Jopoja, T. €. ogHoBaJieHTHa. [loaTOoMy OHa coejuHsAETCH
C OLHHM aTOMOM HATDPHA.

Ilpu peaknuu BOAEI C KaJbIMEM TAK:Ke BbIJeJAeTCA BO-
JopoJ ¥ o0pasyercd MIEJ0Yb — I'HAPOKCU Kaablius. Kans-
IUA ABYXBaJleHTEeH, II03TOMY (hopMyJia THAPOKCHIA Kalb-
nua Ca(OH),.

Bopga pearupyer He TOJBKO ¢ aKTHBHBIMH MeTAJJIaMH,
HO M ¢ X okcugamu. [Ipu sToM Taxkike o0pasyoTcd ILENo-
UM, HO BOJIOPOJ He BhIjlensdeTcA. OKCUJ KaJdbITUA IPeACcTaB-
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S Ilap

A Heraménas
/. , ussects CaO

Taménas
uzsects Ca(OH),

Pue. 72. Tammenue H3BeCTH

JAeT co00il Oeaplil MOPOIIOK, JErKo IMOTVIONMIAIOIIAN BIary
BO3IvXa. B IpOMBIINIJIeHHOCTH €r'0 Ha3bIBAIOT KKEHOI NI
HeramiéHoi Ma3BecTbl0. BaKHOe HmpaKTHYeCcKOe 3HAYeHUEe
HMeeT peaKIMsA raineHud usBecTH. MayumM e€ Ha ombiTe
(puc. 72). B haphopoByio HANIKY IOMECTHUM KYCOUKH 3K IHKE-
HOH m3BecTH U OyJeM J00aBJAATHL BOJAY, NaBad eil BIUTATE-
cA. Yepes HeKOTOpOe BpeMA KYCKHM M3BECTH HAUHYT pPaso-
rpeBaThCA M PACCHIIIATHECA B MEJKHI IOPOoInoK. Beigenenue
TEeILIOTE — MNPH3HAK XMMHUUYeCKoH peaknuu. Eé mpoayk-
TOM SBJISETCA ralléHas H3BeCcTh — VY Ke 3HAKOMBLIA BaM
THAPOKCHI KaJbITA:

CaO + H,0 = Ca(OH),.

ITogo6ubIM 06paszom pearupyeT Bojia U ¢ OKCUIAMU APY-
MMX aKTHUBHBIX METAJJIOB, HATIPUMED HATPUSA, Kanusa u 6a-
pusi. C okcujaMu MeHee AaKTUBHBIX METAJIJIOB — AJIOMH-
HUs, TUHKA, MeJH, Kejieda — BOJa He B3aUMOIeCTBYeT.

Bonpocel M 3apaHmus

1. Yro HazeieawT 3nexTponuzom? Ilouemy 1A npoeeeHUA 3JIEKTPO-
JIM3a BOJBI B HEE He0OX0oJUMO J00aBIATE CONbL?

2. Hanumure ypaBHeHHWA peaKNUil 3aMelIeHUA BOJOPOJAA B BOJE U
KucaoTe Ha Metant. Kakue BeinecTBa 06pasyiores npu aTom?

3. IIueK nNpH HATPeBAHHH pearupyeT ¢ BOAAHELIM IIapoM, IIPeBpaIlaich
B OKCH]J| TMHKA. HanuinuTe ypaBHEeHME PeaKI[HH.

4. Kanunii psanMopelicTBYeT ¢ BOLOH HACTOJNLKO OYPHO, UYTO BELOEIAIO-
mulicsa BOZOPOA BocmiaMeHserca. Kakoe BemecTBo obpasyercsa B
pacTeope? Hanmumure ypaBHeHUA peakui.
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OcHosaHua

5. Kaxwne BemectBa 00pasyroTcA IPH B3aUMOJEHCTBUH BOLEL: a) C aK-
TUBHBIMH MeTALJIaMu; 0) ¢ OKCHAAMHY AKTHBHBIX METAJJIOB; B) € OK-
cugamu Hemerannoe? [IpuBeuTe IpUMeEpPEI.

6. C rkakummu ua3 oxcugor: CuO, CaO, SO;, Na,0, N,0,, Fe,04, CO,,

S0,, Si0, — BerymaeT B peaknur soga? Hanumure ypaBHeHHWA
pPeaKIui.
7. aHBI cCXeMBI PEaKI[HIi:
a)Na+...—>NaOH +...; r)... + H,O0 — Ba(OH),;
6) ... + H,0 — KOH; n) ... +H,0— Ba(OH), + ...;
B) ... + HyO —> HNOy; e) ... + H,O0 — H,80,.

Hanumure ypaBHeHHA peaKOuil, HA30BUTE NPOAYKTHI, VKAIKHTE
THI KAXKJ0N pearIium.

*8. HanumuTe ypaBHeHUS peakIiuil ¢ yuacTHeM BOJLI, COOTBETCTBYIO-
IHe CAeYIOIUM cXeMaM ¢ KoagpunueHTaMu:
1)2H,0 — 2... + ... 4) 2B + 2H,0 — 2... + ...
2)A+H,0— ... 5)3I'+4H,0 —> ... +4...
3)B+H,0—2...
Onpepgenure emectea A—T.

EEZ] O cuosanms

BrI yoxe 3HaeTe, YTO OpH B3aMMOAEHCTBHUH C BOAOH akK-
TUBHBIX METAJLJIOB (HATpUH, KaJIul, KaJabI Ui, bapuil) uiau
HX OKCHIOB 00pasyoTcdA IIEJ0YM — TUAPOKCUILI HATPUS
NaOH, kanua KOH, xansnua Ca(OH),, 6apua Ba(OH),.
ClIOBO «TUAPOKCHA», HIH «TUAPATHPOBAHHBIA OKCHI»,
OYVKBAJIBHO O3HAYAET «OKCHUI, NPHCOEIUHHBINHII BOIY».
T'uapokcubl MeTaNIOB OTHOCAT K KJIACCY OCHOBAHMIL.

OcHOBAHUAMM HA3BIBAIOT CJIOKHBbIE BellecTBa, COCTOMA-
1Me W3 ATOMA MeTAJNIA W OMHOM UJIH HeCKOJbKUX THIPOKCO-
rpynn OH.

Tax kak TMOPOKCOrpyIIIIa OJHOBAJIeHTHA, TO YHMCJIO ' -
POKCOrpYIIII B COCTaBe OCHOBAaHMA PAaBHO BaJIeHTHOCTH Me-
Tajna, HalnupuMep.

I ] I 1
NaOH — rugpoxcun Al(OH); — ruppoxcun

HaTpHA; AIIOMUHWA;

11 1 IV

Ca(OH), — rugpoxcup Ti(OH), — ruapoxcuj
KaJIbITHA; rutaga(IV).
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Fnoea 4. BOJA. PACTBOPBL. OCHOBAHKA

Cxema 5
Knaccuduranusa ocHOBaHHH

OCHOBAHMWA

/\

Pacreopumere B Boge (ménoun) Hepacreopumele B Boge

LiOH, NaOH, KOH, Ca(OH),, Cu(OH),, Fe(0OH),,
Sr(OH),, Ba(OH), Mg(OH),

HsBecTHBI rUIPOKCHABL IIOUTH Beex MeTawnos. CeomeT-
Ba 3THX COeIUHEHUN B BHAUYNTENLHOH CTEIIEHU 3ABHCHAT OT
MX PacTBOPUMOCTHU B BOJe, IOITOMY OCHOBAaHUA IOApasje-
JAIOT Ha JABe TPYINLI — PAacTBOPHMEIE B BOJAE, WJIN ULENO0-
Y1, 1 HEpacTBOPUMBEIE B BoJe (cxema 5).

[MIénouu ABNAIOTCA €IKUMU BeIlleCTBAMU: OHU pasbe/ia-
0T KOXKY, JepeBo, Oymary. Hemapom ruapoxcup HaTpus
HAas3LIBAIOT B OBITY €KUM HATPOM, a FHAPOKCH] KaTIUd —
eqkuM Kanu. lllepcTsaHasa TKaHb, IOMEIEHHASA B KOHIIEHT-
PHUPOBAHHBIN pacTBOpP THAPOKCHAA HATPHUA, HaOyxaerT H
IpeBpalaeTcsa B cTyJHeo0pasHyo Macey. Ecau momaBInmia
HAa PYKY PAcTBOD IEJIOYH He CMBIThH BOAOM, KOMKY HAUMHAET
IIUIIATE U BCKope obpasyercs assa. Ilpu padore ¢ 1mieno-
YyaMH HYAKHO ocobeHH0 OGepeun IViaza, IO03TOMY PeKOMEeH/IY-
eTcsd HaJeBaTh 3allUTHBIe OuKK. Eciu miénous ciaydyaiiHo
ImonaJja Ha KoY, eé HaJ0o HeMeIJIEHHO CMBITH OOJBIIUM KO-
JHUYECTBOM IIPOTOYHOM BOALI, A 3aTeM IIPHU HeoOXOAUMOCTH
OIpPOTEPETh MOBPEKIEHHLIN YUACTOK KOXKHU ¢aabbIM PACTBO-
poM GOPHOM UM VKCYCHOM KHUCIOTEL.

IIlénoun — TBEPABIE BellleCTBA, PACTBOPUMBIE B BOJE
(puc. 73). Ilpu pacTBOpeHMH B BOJe TUAPOKCHIOB HATPHUA
NaOH u xanusa KOH nabnmopaerca cUabHOe pa3orpeBaHue
pactBopa. TBépable rUAPOKCHUILI HATPUA M KaJIHA HACTOJIb-
KO T'HMI'POCKONMYHBI (IOIJIOIIAKT BOAY), YTO HA BO3JAYXE
paciLibpiBaoTcaA. THAPOKCH KanbliudA (TraniéHas HM3BecCTh)
MAaJIOpPacTBOPHM B Boe. Ero HachIIeHHBIA PACTBOP HA3bI-
BalOT U368ecmik060il 6000ll, a B3BeCh B BOJe — U38eCMKO-
avlM MoaokoMm. CMech H3BECTKOBOIO MOJIOKA C IIECKOM (13-
BECTKOBLIA PACTBOP) HMCIOIL3VIOT B CTPOUTENBCTBE IJIA
IMTYKATYPKHU CTEH.
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QOcHoeaHua

1
2

=

e

B |
\"" .—"./‘i
=
Pue. 73. Tpépabrii rugpoKcH Puec. 74. Moroniue cpezcrsa,
HaTpUA — eIKUN HATP HMeIIHe e I0YHYO

pearIuIo cpelibl

CIoBO «I1I€M0Ybs OPOMCXOAUT OT CJI0BA «IIENOK». Taxk B
CTAPUHY HA3BIBAJU MBLIKHUI PACTBOP APEBECHOI 30JIb1, KOTO-
pBlil MCTIONB30BAJIH IS CTUPKU U MbITHA. [I[E10K comepkuT
Kapbonar kamua K,CO; — morarirr, KOTOPBIA 1 IPUIAET eMy
11e/I0UHBIe cBOiicTBa (Mouemy, Bbl y3Haere B 9 kuacce). o
pesomonuu Ha HUXKHeit Boare u ma Kybanu us 3omsl crebireit
noaconHyxos (oHa cogepxxkur go 30% K,COj3) moayuanu o
16 teic. T moTama B rof. lllenounsiMu croiicTBamMu obirasaer
rakke Kapbomar Harpua Na,CO,; (coxa), mpumMeHAeMBIA
B OBITY AJIA MBIThs MMOCYALI K CTUPKH Oelbsa (puc. 74).

PacTBOp®I 1Mien0ueil UBMEHAIOT OKPACKY UHIUKATOPOB.
B npucyTeTBUMM 11€JI0UM TAKMYC OKpaIllMBAETCA B CUHUI
IIBET, a METHUJIOPAHYK — B KEJTHIHA. B Takom ciyuae roso-
PAT, YTO PACTBOP MMEeT IeJJOYHYI0 peaKkIiuio cpeasl. Jlyu-
UM WHAWUKATOPOM Ha MOIEJ0Yb ABJAeTcAa QeHoIPTaIE-
HH — B HEUTPAJbHOU cpeje (B BOJEe) ¥ KUCJIOTHOI cpelie OH
OecliBeTeH, & B IPUCYTCTBUHU IIEJIOUYHN IIpHOOpeTaeT APKYIO
MAaJIMHOBYIO OKpacKy (tabi. 11).

OKPCICKU HeKOTOpPbIX MHOWKATOPORE B I(chtrmoﬁ,

HEUTPANbLHOM U LLIeNOYHOM cpeaax Tabnuua 11
Peaxnusa cpesbt
Wanukartop
Kucnornasa Heiirpanbaasa Illenounas
Jlakmyc Kpacuurit DuoneTOBLIN Cunnii
MeTunopaHsk Kpacubrit OpaH:KeBBIH JHemnreri
Denoundranens Becupernsrit Becugernsrit MamHoBBIH
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Fnoea 4. BOJA. PACTBOPBL. OCHOBAHKA

HepacTBopuMEBIEe B BOJle OCHOBAHMA IPENCTABIAIOT CO-
001 CTYAEHHCTBIE OCAJKH, KOTOPhIE MOJIVYAIOT M3 COJIEH.
OHM He U3MEeHAIOT OKPacKy HHIHNKAaTOPOB.

LCL LD S S O3HaKOMAeHHe €O CEOMCTEAMM LLiENoYei

PaccmotpuTe BhigaHHbie Bam B npobupkax obpasusl rMApOKCHAOB HOTPMS M
kansums. B kakom arperatHom coctosHum oHmn Haxogatca? [puneiite B kaxayio
npobupKy no 3 mMn BoAsl M OKKYPATHO NEepeMeLIaiTe, NOCTYKHMeas no npobupke
nansuem. Yro eul Habnopaere? Kakoii BbIBOJ MOXHO CAENATE O PACTEOPHUMOCTH
atmx sewecte & Boge? CpaeHuTe nonyyeHHble pesynbTaThl C AAHHBEIMK Tabnu-
usl pacteoprumocTi. Pasgenure conepxrmoe Kaxaok NpoBUPKK HA TP HYacTH.
K oaHo# 13 Hux gobaBbTe HECKONBLKO KANENb NAKMYCa, K ABYM APYTMM — METUIA-
opaxxa 1 dpeHondranemHa. 3anuuwimte okpacky mHaukaropos. Caenaite Bbi-
BOA, O peaKuMu cpepbl.

l'uapoxkcuabl HATPUA U KaJdWA HACTOJABKO YCTOUYUBHI,
YTO IJIABATCA U KUIOAT 0e3 pasnoxkKeHHd. I'MIPOKCHIBI
Kanbnuda U 0apusd, a Tak e BCe HepacTBOPHMELIE B BOJle OC-
HOBAHUA IPHU HAIPDEBAHHU PA3JIaraloTcsa HA OKCHUI U BOAY:

2A1(OH), £ AL0, + 3H,0; Cu(OH), £ CuO + H,0.

Peaknumo pasio’keHHsd, B pe3yJbTaTe KOTOPOil o0pasy-
eTcsd BOJla, HA3bLIBAIOT peakueit decudpamauyuu.

LD GRS S LS Oermpgparauns rmgpokeupa megu(ll)

Monyuute y yuurens npobupky ¢ ocapkom rugpokcraa meau(ll). Kakok user
umeer ato eewecteo? Mpuneitre k Hemy 1 mn Boae! M B3BonTaiite. Pacteopum nu
ruppokeupn mepH(ll) e sone? Cpaekmre cBOM BBIBOAB! C AAHHBIMM TaBAKUB pac-
TBopuMocTK. [MomecTuTe NpoBMpky B AepXaTenb M HArpeMTe B NIGMEHH CNHP-
toekH. Kak mamenserca uset mcxopHoro sewecrsa? Hanwmwwure ypasnenue
peaxumm.

1. Kaxwe Beinecrsa OTHOCAT K Kjiaccy ocHoBaHuii? Ilpueenure npu-
Mepkhl.

2. Ilpenno:xuTte nBa criocoba MONy4YeHUA M'HIpoKcHaa HaTpuda. Hann-
OIUTEe YPABHEHUA PeaKInii.

3. OnunoiuTe cBOHCTBA IHEI0YE.

4. Cocraebre (hopMyJIbI THAPOKCUIOE Kaauda, Maraud, onosa(Il), nun-
ka, amoMmusnsa, meau(Il), esurna(lV), bapusa. @opMmyssl menoyei
HOJUepKHHUTE.
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OcHoeaHmMa

5. PacTBOpBI KaTbOUHUPOBAHHOH COABI, MbLJIA U CHIHMKATHOTO KJed
U3MeHAIT oKpacky derondTanensa. Kakoil BEIBOI MOMHO CIeNIATH
0 CBOMCTBAX 3THX COeIUHeHMHAT?
*6. Yro HAZBIBAIOT:

a) MIKEHON U3BECTHIO; €) NHUINeBOH COmoli;
0) raméHoi U3BeCTLIO!, 3K) TIOTAIIOM

B) USBECTKOBO BOJION; 3) eIKUM HATPOM;
T') U3BECTKOBBLIM MOJIOKOM; H) eIKHM Kaau?

Il) U3BECTKOBLIM PACTBOPOM;
7. Teépablii rTHIPOKCH] HATPHA HCIIONE3YIOT B 1a00paTOPHAX KAaK 0CY-
muTens. Ha kakoM cBolicTBe IETOUYYM OCHOBAHO 3TO IpUMeHeHHe?
. Kaxkoi mpolece Ha3pIBAIOT peaKueil qeruapaTanuu’?
T'upporcuns! xenesa(lll), mareusa, NUHKA, KAJIBIHA IIPH Harpesa-
HUU Pa3JIaTaloTcA Ha OKCH] 1 Boay. HanmumiuTe ypaBHeHUA peakIuil.

1. Hayunte 5THKETHKY HA OYTHLIKEe ¢ MHHEPAJIBHOHN BOJAOH H COCTABLTE
(OpMYIEI HECKONBKHX COJIel, KOTOPEIE BXOAAT B €€ COCTAaB.

2. Byner nm BoNa, KOTOpas XpaHWUTCA B cepeOpAHOM cocyje, 4eM-TO
OTJIMYATHLCA OT BOABL B COCY/e U3 cTeKIa?

3. Kakue npuMecH cofep:KaTcdA: a) B BOLONPOBOJHOM; ) B KJIIOUEBOIH;
B) B IO JeB0li Boe?

4. Kak BpI OTJIHMYUTe BOAY PEYHYIO: a) OT BOABI JO:KAEB0il; §) OT BOALL
MOpPCKOIT?

5. Monekyna BoAbl H3 cTAKAHA Yad, KOTOPBIH BBl IUJIN 3a 3aBTPAKOM,
uepes Mecsdll OKa3ajJach B UalllKe Kode HA APYroM KOHIIE TLIAHeThI.
HanummuTe pacckas 0 OyTeIIeCTBHH MOJEKYJIbL.

9

B CBOSOOQHOE BPEMSA

Wz mucTa 6yMaru B KJIeTOUKY BEIPEXKETE HECKOJIBKO ILIACTHHOK C BHI-
CTYIIOM BEICOTOH B TPH KJIETOYKH U HANWMNINTE HA HAX CHMBOJ I'H[-
pokcorpynnet OH. CoeqnnasA UX ¢ paHee 3ar0TOBJIeHHBIMH ILTACTHH-
KaMH C CHMBOJIAMH BOZIOPO/ia M METAJLJIOB, COCTABETE (DOPMYJIBI BOALI
U Pa3IMUHBIX OCHOBaHUI (puc. 75).

H OH 0|II ok
| Q 3
Al OH S
OH
Na OH
OH

Puc. 75. CocraBneHre OyMasKHBIX MOJeJell BOABI H OCHOBAHUI
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Fnoea 4. BOJA. PACTBOPBL. OCHOBAHKA

Boma — BakHelIIee coefUHEHNE BOAOPOAa U KHCJIO-
pozxa. IlpuposHasa BOJA COLEPIKUT MHOT'O PACTBODPEH-
HBIX BeIleCTB, ITAaBHBIM o0OpasoM coJieil. XMMHYECKHU
YHUCTYI BOIY, IOJNYYEHHYIO HEPEeroHKoii, Ha3bIBAIOT
OUCTUJIIMPOBAHHOM,

Ciroco0HOCTS BeIllecTB PAaCTBOPATHCSA B BOJIe HABEIBA-
0T PACTBOPHMMOCTHIO. AOCOJIOTHO HEPACTBOPUMEIX Be-
miectB HeT. IIpM MDOBBINIEHWH TEeMIEPATYDPhI PacTBO-
PUMOCTH OOJBINHMHCTBA TBEPIBLIX BEIIECTB BO3pPACTAaerT,
a4 PAaCTBOPHUMOCTB I'a30B YMEHbIITaeTCH.

PacTBopsl ABIAIOTCA OOHOPOAHBIMH CMECAMH, TAK
KaK He UMEKT MOCTOAHHOTrO cocTaBa. KoimmnuecTBO pac-
TBOPEHHOTO BeIIecTBa, comeprKalileeca B JaHHOM KOJIH-
YyecTBe pacTBOpAa, HA3LIBAIOT ero KoHIleHTpanueii. Mac-
coBas JOJIA PACTBOPEHHOIO BeIllecTBA — 3TO OTHOIIIE-
HHe MAacChl PACTBOPEHHOIO BeIlleCTBAa K Macce pacTBopa.
Eé M0XHO BHIPAXKATH B JOJIAX €IMHUNILI UJIHA B IIPOIEH-
Tax. KoHnenrpanusa, BeIpakeHHas B IPOIleHTaxX, IIOKAa-
3LIBAET, CKOJIBKO I'DAMMOB BEIeCTBA COAEPIKHUTCA B
100 r pacTeOpAa.

Boma — xmMuuecKku akTUBHOE BenlecTBo. Ilpu Kom-
HATHOU TeMIlepaType OHA pearupyeT ¢ MeTaJIJIaMH, pac-
TOJIOKEHHBIMH B PAAY aKTHBHOCTH JieBee MarHUA, OK-
CHJaMH HeMeTaJJIoB (KHMCJIOTHBIMH OKCHAAMHM), HEKO-
TOPBIMM OKCHIAMH METAJIOB. PasjIo:KHATh BOAY Ha
IIPOCTHIE BEIIeCTBA MOKHO YTEM 3JEKTPOJIU3a.

ITpu peaknmuu BOAbI ¢ AKTHBHBEIME MeTAJJIaMH M HUX
okcumamu obpasyrorcsa ocHoBaHUA. OCHOBAHUAMM Ha-
3LIBAIOT CJOKHEIE BEI[eCTBa, COCTOAINME M3 aToMa Me-
TaJdJa U OJHOHM MJIM HeCKOJAbKHUX ruapoxcorpynn OH.
PaznuuaroT pacTBopuMBIe (IIIEJ0YM) 1 HEPACTBOPHUMEIE
B BOJle OCHOBaHHKA. BoJIHBIE PACTBOPEI IIeJI0UEl eIKH 1
MLLIKH HA OINyIL, OHU HMEIOT INeJIOUHYI0 peakIjHnio
cpennl. HepacTBOpHUMbBIE B BOJIe OCHOBAHUSA HE M3MEHS-
IOT OKPACKy MHIMKATOPOR, a IPH HArPEBAHUU OTILIEII-
JAI0T BOAY, IIPEBpaNniasich B OKCUIEI (PeaKIlusg feruapa-
TAIAK).
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JTABA 5
O6obuweHue ceedeHuil

0 BAJCHEUWUX Kaaccax
HeopzaHu4iecKux coeOuHeHUll

B nmpenpiayinux rioaBax Bbl Y3HAIH O Ba)KHEHIIHX KJiac-
cax HeOpraHMYeCKUX COeJUHEHHI — OKCHAaX, KHCJI0TaX,
OCHOBAHUAX U COJIAX.

YacTo ObIBaeT HEOOXOAHUMO U3 BeIlleCTB OJHOr0 KJacca
HOJIYUATh BEIleCTBA APYIoro: U3 OKCHAA — KHCJIOTY, U3 CO-
JIX — OCHOBAHME U T. . I[J1a TOro 4T00HI OCYIIeCTBIATE Ta~
KHe IIpeBpallleHnsA, HYKHO HM3YUHThL CBOICTBA BeIIECTB
PAa3HBIX KJIACCOB.

m 06u.|.cm XOPAKTEPUCTMKA OKCMAOB

OKcUAbI COAEPIKAT B CBOEM COCTaBE KHCJIOPOJ U aTOMBI
ellé OJTHOI'0 XMMHUUYECKOr0 3JieMeHTa, HANPpUMep KPeMHUS
(Si0,), ranua (K,0). Eciu BajsleHTHOCTE 3JIeMeHTa Ilepe-
MeHHAasi, TO OH o0pa3yeT HEeCKOJIbKO OKCH0B, HAIIPUMEDP:
oxcup xenesa(ll) FeO u oxcup sxenesa(Ill) Fe,0,. Banent-
HOCTh KHMCJIOPOJA B OKCHIAX BCerja paBHA ABYM, 9TO HAJO
IOMHHUTE IIPDHU cOCTaBJIeHUU (DOPMYJI.

HOJIY‘IEHHB OKCHIOO0B

Muorue OKCHIBI ITONYYAKT IIPHM OKHCJIeHHH IIPDOCTOIO
BelmeCcTBa KHCJIOPOAOM BO3VXa, HAIIpDHMep:

S+0,==80,; 2Cu + 0, = 2CuO.

OKcUAbI METAIIOB 05p83y10TCH TaK¥e IIpH geryaparTa-
MK HepaCTBOPHMEIX B BOle OCHOBAHUIM:

Mg(OH), £ MgO + H,0.
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Fnasa 5. OBOBLUEHWE CBEAEHMIA O BAXHEMLLIMX KNACCAX HEOPTAHWYECKMX COEAMHEHMIA

TaxuM crrocob0oM yAaETCA MOJYIUTh OKCHABI 0JIar0po-
HBIX METAJLI0B, He Pearupyolinx ¢ KHCIOPOIoM, HAIIPH-
Mep OKCHJ 30JI0Ta:

2Au(OH), = Au,0, + 3H,0.

OKcHUAbI HEMETAJJIOB IIOJYUYAIOT IIPU PA3JIOXKEHUN KHUC-
Jopoacoaep:xaniux Kucaor. Hanpumep, nisa o6e3BoKuBa-
HHA A30THOH U CEpHOIl KHCJIOT UX HArpeBaloT B IPHUCYTCT-
BuH oKkcuja pochopa(V) — BeliecTsa, AKTUBHO ITOIVIOIAKD-

I1ero BOAYy:
H,S0, £ S0, + H,0.

Oxcuasl 06pa3yoTCsad U TPU PA3JOMKEHUU HEKOTOPhIX
coneil, HampuMep KapboHaToB. B NpOMBINIJIEHHOCTU TAK
nosrygaroT okcu Kanenusa CaQ — Herameényo U3BeCThb:

CaCO, = CaO + CO,T.

IIposeném onbiT. BodsMEéM HEOOABINON KYCOUEK MpPaMO-
pa 1, o0OMOTAB ero CTaJbHOH WK MeJHOI IIPOBOJOKOH, BHE-
CEM B ropAYYIO 4acTh IJIaMeHU ra3oBoi ropeaku. Yepes He-
KOTOpOEe BpeMs OH HauMHaeT cBeTuThed. Korna peaknusd 3a-
KOHYMUTCA, BbIHEM IIPOBOJIOKY M3 IJIAMEHHW U JOMKIAEMCH,
IIOKa OHa OcThIHeT. JIerko 3aMeTUTh, YTO KYCOK BelllecTBa
coxpanua (hopmMy, HO HMOJHOCTHIO YTPATUJI XapaKTEpPHBIHN
OJ1eCcK, TIPEeXKHIO TBEPAOCTh. Ecnu ciKaTh ero Mex 1y mnajib-
1aMu, OH pacchimeTcs B nopoinok. O6pasoBasiiieecs Bele-
cTBO — oKcuy Kanenusa CaO, »Heraménas ussecTsb. B npo-
MBIIIJIEHHOCTU 00KUT MpaMopa WU U3BECTHAKA OCYIIeCTB-
JAIOT B CIENUANBLHBIX Tleuax (puc. 76) mpu Temrieparype
oroiso 1000 °C. Ceepxy B m1eub NOAAIOT IIIUXTY — CMECH M3-
BecTHSAKA ¢ KOoKcoM (yriepon C), KOTOPBIM CAYKUT TOILIH-
BOM, & CHU3Y IIOCTYIAeT BO3AYX. TemroThl, BLIAEIAIONIenC
IIpY COPAHUU KOKCAa, JOCTATOYHO AJIA PA3JI0KEHUA U3BECT-
HAKa Ha U3BECTb M YIVIEKUCJIbIN ra3. U3BecTh BBITPYIKAIOT
U3 IIeYH Yepes clieliuajibHble OTBEPCTUA B BaroHETKH, a ro-
pAYUN YIIEKUCJIBIN ra3 MoJHMMaeTCsA BBEPX, Iporpesas Ha
CBOEM NyTH HOBBIE MMOPIMKU U3BecTHAKA. [Iponece uaér He-
IIPepPBIBHO B TedeHUe HEeCKOJBKUX JIEeT, IIocjie 4ero Iedsp
OCTAHABJIMBAIOT HA KAITUTAJIBHBIN DEMOHT.
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OBbuwan xapaKTepUCTMKO OKCHAOB

Pue. 76. Ileur nua ob:KUra USBECTHAKA: d — BHEIIHWH BH; 6 — cXeMa

KucaoTHbie H 0CHOBHBIE OKCHABI

HexoTopbIM OKCHIAM COOTBETCTBYIOT KHUCJIOTHI, 8 HEKO-
TOPEIM — ocHOBaHuA. OKCUALI, KOTOPLIM COOTBETCTBYIOT
KHCJIOTHI, HABBIBAIOT KUCJIOMHbIMU WA AH2UOPUIaAMU KUC-
nom. Bee onH, 3a nckinoyernem okcuna kpemauA(IV) SiO,,
pearupyor ¢ Bofoil ¢ 00pasoBaHMEM KUCJIOT, HallpUMep:

S0, + H,0 = H,S0,.

BoabMIMHCTEO KMCIOTHBIX OKCHAOB — 2TO OKCHUALI He-
meTtasioB (tabn. 12). Cpeagu HUX ecTh Tasdbl (YIIeKUACBIN
ras CO,, ceprucreiil ras SO,), KuUAKOCTU (CEPHBIA aHIU]-
pujg SO,), TBépasble BemlecTsa (pocdopusrii arrunpus P,0;).
ITouTH; Bce OHH COCTOAT U3 MOJIEKY.I.

OKCcHIbI MeTAJJIOB, MMEIOIUX BAaJEeHTHOCTH BEIIIE Ye-
TBIPEX, TAKIKE ABJAITCA KHUCIOTHBIMHU, HATIPUMED OKCHU/L
xpoma(VI) CrO;, okeny maprasna(VII) Mn,O,. Oru pearu-
PYIOT ¢ BOZOI ¢ o6pazoBaHueM KucaoT — xpomosoit H,CrO,
u maprasnosoii HMnO,.
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BojkHeHLUMEe KUCNOTHbIE OKCuAabl

M COOTBETCTEYIOLME UM KMCNOTbI Tabnuua 12
KucnaoTHbii OKCH], OTHOIIEHHE OKCHIA Kwncaora, cooTBeT-
(aErmapu KUCIOTED) K BOJIE CTBYIOIIAA OKCHITY
S0, H,S0,
S0, H,S0,
N,O, Pearupymor c Boolit HNO,
P,0, H,PO,
CO, H,CO,
Si0, He pearupyer ¢ Bojoi H,Si0,
BokHelLMe ocCHOBHbIE OKCUADI
W COOTBETCTBYIOLUE MM OCHOBOHUS Ta6nuua 13
OcHOBHEBIH OTHOLIeHENEe OKCHIA OcroBagHe,
OKCH] K BOJE COOTBETCTBYIONIEE OKCHIY
Na,0 NaOH
K,0 P & KOH
Ca0 earupyIoT ¢ BOJOH Ca(OH),
BaO Ba(OH),
CuO Cu(OH),
FeO He pearupyror ¢ Bogoi Fe(OH),
Cu,0 CuOH

OKcubl, KOTOPLIM COOTBETCTBYIOT OCHOBAHU A, HA3bIBA-
0T OCHOBHbIMU . ITO, KaK IPAaBUJIO, OKCUALI OJJHO-, IBYX- U
TPEXBAJIEHTHBLIX MeTaJJIOB. BOJIBIINHCTBO U3 HUX C BOHOM
He B3auMOJeficTBYIOT. B peaKIuio ¢ BOJ0OM BCTYIIAIOT JUIIb
Te OKCHJIbI, KOTOPBIM COOTBETCTBYIOT Iiénouun (rabdma. 13).
Bce oxcuanl meTanlsioB mNpeAcTaBIAIOT co00il TBEPALIE Be-
1ecTsa, UMeIue HeMOJeKyaapHoe crpoeHue. Heroro-
pble U3 HUX CJYKAT CBHIPbEM JJisA IIPOU3BOACTBA MeTAaJ-
JIOB — JKeses3a, alloMUHUsA, XpoMa, Maprasra.

HUsBecTHBI OKCUABI, KOTOPHIM HE COOTBETCTBYET HU KUC-
J10Ta, HU OCHOBAHUE, UX HA3BLIBAKOT HECONe00pa3yioujumu
(6espasnuunbiMu, nEAUGQepeHTHEIMHE). K 11X uncay oTHO-
carca okcup yrmepoga(ll) CO, okcug asora(Il) NO, oxcun
azora(l) N,O u mexoropste apyrue. OHu npescTaBIAIOT CO-
Dol rasbl, MaJOPACTBOPHUMBIE B BOJe U HE BCTYIAIOIIHE C
Hell B XuMuUYecKue peaknuu. Bece ocTanabHbIE OKCUBI (KHC-
JIOTHBIE ¥ OCHOBHBIE) HA3BIBAIOT COE00pa3yioulumul.
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LG TR, S A A O3HaKomneHue ¢ 06pasiLammu OKCUaoB

Paccmotpure BbigaHHeie Bam obpazupl okempoe. OnuiumMre X arperatHoe co-
crosxMe, uset. Pasgenute Mx Ha ocHéBHble M kMcnoTHble. EcTe nu cpeam HMX
OKCMABI, KOTOPBIE PEarMpyoT ¢ BOAOH?

1. ITpu ropeHWHU LHHKA HA BO3AyXe obpa3syercs OeNblil IOPOIIOK OKCH-
Ia DWHKA, A IPH TOPeHUH IIOPOIIKA Cephbl — CepPHUCTHIN ras (OKcHy,
ceprl(IV)). Hanumure ypaBHeHUA PeaKIUH.

2. Kaxue OKCHIBI HA3BIBAIOT KHUCIOTHBIMH; ocHOBHBIMU? Ilpueezure
YPaBHEHHA PeaKIIHH KUCIOTHBIX U OCHOBHBIX OKCH/IOB C BOJOMH.
3. W3 npuBeféHHOTO HUMKE NepeuyHs BBIMHINUTE (OPMYILI OKCUIOB:

a) KUCJIOTHLIX; 6) OCHOBHBIX; B) Hecoleobpaayomux. @opMyIsl OK-
cupos: Na,O, P,0;, CO,, CO, S0,, CrO, Cu,0, Si0,, N,0, Mn,0,. Ka-
KHe U3 HUX pearupyor ¢ sogoit? Hanummre ypasHeHUA peakIuii.

4. Pacteop, o6pazoBaBIHiicA IPH PACTBOPEHUH Irasa B BOJle, OKPAaIIH-
BaeT JaKMyc B KpacHbIN neer. Kakoii aro 6v11 ras? Ilpegnosxure
JBa BapuaHTa oTBeTa. HanmuimuTe ypaBHeHHA pPeaKIHil.

. Kak nonyuaior Heraményio uzeects? Kakoe npuMeHeHNe 0HA HAXO-
auT?

6. Kapfomat mapranna(ll) pasmaraerca npu HarpeBaHMHM Ha OKCH[
mapraana(ll) u yrmexucaerit raz. Hanumure ypapHeHMe peaKI[HH.

7. Kak monyumtk okcup asora(V) us asorHoil kuciaorsl? Hanwmmure
ypaBHEHHE PeakI[uu.

8. Ilpm nporanueanuu cyinb(ara xeneza(lll) nonyuarmores okcug xe-
neza(Ill) u ras, KoTOpPHIH OpPU B3AUMOJeHCTBUHA € BOJOM obpasyer
cepHyYI0 KucjaoTy. Hanuimure ypaBHEeHHA peaKIlHil.

*9. Hanummure ypasBHeHHA peaKIHil, B KOTODHIX KHCJIOTHBIH OKCHJ
pearupyer ¢ ApyruM BellecTBOM B cooTHomeHmu: a) 1 :1;6) 1 : 2;
B)2:1;1r)1:3; 1)1 :6. (dna kammoil peakniy MOMHO BEIOparTs
CBOM KHCJOTHEIH OKCH.)

m BaaMMerﬁcrsue BEeLLecTB,

obnapaLWmMx KUCNOTHBIMMU
M OCHOBHbIMM CBOMCTBAMM

Peakuusa HeiiTpanusamumn

Baxxueiiiee cBoicTBO KUCJIOT ¥ OCHOBAHWM — MX CIO-
cobHOCTL pearupoBaTh Apyr ¢ apyrom. IlosHakomumces ¢
STUM CBOHCTBOM Ha OIbITe. B XMMHWUECKHUI CTAKAH HAJILEM

]
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COJIIHYK) KHCIOTY W He-
CKOJIBKO KalleJb JJAKMyca —
B IPHUCYTCTBUU KHCIOTHI OH
OKpacHTCcA B KPACHBII IIBET.
W3 OropeTkH (JJIHMHHOKN CTeK-
JNAHHOH TPYOKH € KpaHOM)
OyIeM MOCTEeIIeHHO II0 Kail-
IAM OpubaBIATL pPacTBOP
IETOYN — I'HAPOKCHIA HAT-
pPHs 10 TeX IOop, II0OKa OKpa-
CKa JIaKMyCca He HU3MeHUTCH
C KpacHOH Ha (PHOJIETOBYIO
(puc. 77). TepmomeTp moxa-
3bIBAET IIOBBLIIIEHUE TeMIIe-
paTypbl — 3TO HPU3HAK XH-
MHYecKOoil peaknuu. Puose-
TOBaA OKpacKa JaKMmyca
03HAYAET, YTO B PACTBOpE He
cramo Kucaorbki. Her B pac-
TBOPE M IIEJI0YH — KaK BBI
IIOMHHATE, B €€ IIPUCYTCTBHUH
JIAKMYC CTAHOBHUTCSH CHHHUM.
3Ha4yuT, cCpega pacTBopa cTa-
Jla HeHUTpaJibHOM. BRIIIApMB pacTBOpP, MBI IOJYYUM Oejoe
KPUCTAJITUYECKOE BEIIECTBO. JTO TOBApPEHHAA COJb, WJIH
xmopun Hatpud NaCl, KoTopblil 00pa3oBaicsa IIPU B3aNUMO-
AefcTBUY M'HMAPOKCHIA HATPUA U COJIAHON KHCIOTHI. [ToMmu-
MO XJIOPUAA HATPUA B peakIiiuu 00pasyercda TaK ke Boja:

NaOH + HC1 = NaCl + H,0.

IIpouszomniia peakiiusa obMeHa — aTOMbI HATPUA U BOJIO-
pojia IOMEeHAJIUCh MecTaMu. ATOM BOJOPOJa KUCIOTHI CO-
eIUHUJICA C TUJPOKCOTPYIIION IEJIOYN B MOJIEKYJY BOJbI,
a aTOM HATPUA COIUHUIICA C KUCTOTHBIM OCTATKOM B COJIb —
xjgopun Hatpus. IIposegém apyroin onbiT. BMecTo rumgpo-
KCHUJa HATPUA BOCIOJB3YEeMCH M3BECTKOBOI BOJOIT — BOJ-
HBIM PACTBOPOM I'MAPOKCHIA KAJNbIUA, & CONAHYIO KUCIOTY
3aMeHUM Ha asoTHyo. U B sTOM ciaydae npu gobasiieHHU
HIEI0YU KPACHBIHN JTaKMYC CTaHOBUTCA HUOJIETOBBIM, a IIPHU
BbIMIapHUBaHUU pacTBOpa 00pasyrTcA KPUCTAJLIBI COMH:

Ca(OH), + 2HNO, = Ca(NOy), + 2H,0.

ST

l:ul;l:gllulrglll_; !L-I_IJI !L-ll

Puc. 77. Helirpanuzanusa
KHCJIOTEI IIEJI0YELE0
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Peaxiua Mex Iy KHCIOTOM U OCHOBAHUEM, B Pe3yJIbTATe
KOTOpO# 00pasyrTca COJb U BOJA, HA3blBaeTCA peakuueil
Helimpaauzayuu. CYyIITHOCTE 3TOM PeaKIINH 3aKJII0YaeTCA B
TOM, YUTO JBA BeIllecTBa — IEJI0Yb M KHUCIOTA — B3aNMHO
HeHTpaJHU3yIOT APYT APYyra, OPeBpalfasich B COJIb U BOAY.

JlaGopaTopubiionbiT 18 W -V TV LR Ty LR

Haneitte B npobupky 1—2 mn ruppokcypa Hatpusa M nobasbTe ogHy-ABe KAnIM
beHondranenna. HYro ewl Habnogaete? 3atem No kKANNsM NPUAKMBANTE K LENOYH
CONfHYIO KMCNOTY A0 Tex Nop, noka pacTeop He obecueeTtutca. O 4em cempeTens-
CTBYeT MCYe3HOBeHMe OKPAckM uHprkaTopa? Hanuwwure ypasHenve peakumn.

IIpoeném peakinio HeHTpaIM3alUHA MEKAY THAPOKCH-
AOM KaJud U cepHOl Kuciaoroit. Ilpu nobaBaeHun K cepHO
KUCJIOTe TUAPOKCHAA KajJiusA cHAadaJjia 3aMellaeTcs Ha Me-
TAJIJI JIUIE OAUH U3 aTOMOB BOJOPOJa KUCIOTHI:

KOH + H,80, = KHSO, + H,0.

IIpu BhIMapuBaHUU pacTBopa o0pasyioTcsa OecliBeTHBIe
KPUCTAJLIBI THAPOCYJIbdaTa Kaausa. ITO BEI[eCTBO OTHOCAT
K KUCAbLM COJIAM — IIPOAYKTAM HEIOJHOI0 3aMeIleHusd
aTOMOB BOJIOPOJIa B KUCJIOTe HA MeTalll. TaKk uX Ha3LIBAIOT
B OTJIUYUE OT cpedHUX cojieit, KOTOPbIE HE COLEepPYKAT aTo-
MOB BOJIOpo/ia. BaleHTHOCTh KMCJIOTHOTO OCTATKA B KHCIOMK

COJIM OTIpEeIeIAeTCA YHUCJIOM ATOMOB BOJIOPOJia, 3aMEIEH-
1
HBeIX B Kuciaore Merawiom: HCO, (ocraTok yronbHO#N Kuc-

norer H,CO3) ogHOBaNEHTEH, a HPQ; (ocratok (hochopHOIT

kucyorsl H;PO,) neyxBanenrTen. Haspanusa Kucaeix conei
obpasyioT npubaBieHreM YaCTH CJI0Ba 2u0pPo- K HA3BAaHUIO
cpenHei conu: zudpoxapborar kanbnua Ca(HCO,),, 2ud-
pocynbsbug narpua NaHS.

Ecan x xucaoi conu go0aBUTh ZOIOMHUTEIBHYIO IIOP-
MU0 HEJ049H, 00pas3yeTcs CpeHAsA COJIb:

KHSO, + KOH = K,S0, + H,0.

Ecnn K cepHoii KucI0Te 100AaBUTH U30LITOK r'MIPOKCHAIA
KaJusd, To cpasy obpasyeTcs CpeaHAd COMb:

2KOH + H,S0, = K,S0, + 2H,0.
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I[ToMuMO CpeJHHX M KHMCJIbIX HU3BECTHBI TaK)Ke OCHO6-
Hble COJIA, KOTOPbIe KPOME aTOMOB MeTAaJLJIa M KHCJIOTHOT'O
OCTaTKa cofep:kaT rujpoxcorpynnel. IIpumep ocHOBHOIL
coiu — y:Ke uaBecTHbIM Bam manaxut (CuOH),CO;, ¢op-
MYJIy KOTOpPOro Mbl paHsblie s3anucbiBanu kKax Cu,CO;H,.
OcHOBHBIE COJIH IIOJAYYAIOT IPUA HEIIOJTHOM 3aMeIle UK I'H-
POKCOTPYIII OCHOBAHHA HA KHUCJIOTHLIH OCTATOK:

Cu(OH), + HCI = CuOHCI + H,0.

Hassanusa ocHOBHBIX coJiell COAeps;KaT 4acTh CJIOBA 2U0-
poxco-: szudpoxcoxnopun menu(ll) CuOHCI, sudpoxco-
rapbonar menu(ll) (CuOH),CO,.

YT06BI He 3allyTATHCA [IPU COCTABJIEHU Y (POPMYJI OCHOB-
HBEIX COJIeli, Ha IIepBLIX IIOpaX peKoMeHAyeM 3alHCLIBATLH
UX KaK (bopMYJBI COeTUHEeHHH CpeJHUX COJIeil ¢ THAPOKCH-
OAMH:

CuCOj - Cu(OH), = (CuOH),COs,
Cu(OH), - CuCl, = 2CuOHCI.

Awnanornuno u GpopMyJIbl KUCIBIX COJIEH MOYKHO 3ATIUCHI-
BaThb KaK (DOPMYJIbI COEIUHEHUI CPEIHUX COJIeH M KUCJIIOT:

K,SO, - H,S0, = 2KHSO0,.

OcHOBHBIE COJIM PEATUPYIOT ¢ KUCJI0TAMHA ¢ 00pa3oBaHu-
eM CpeJHUX COJIeM:

CuOHCI + HCI = CuCl, + H,0.

Kucable ¥ 0CHOBHbBIE COJIM MOYKHO PAacCMATPHUBATL KaK
NPOAYKTHEI HENOJHOI'O 3aMeIlleHus BOJAOpOoAa KHCJIOTHL HA
MeTAaJLJI HJIH I'HIPOKCOrPYIII OCHOBAHUSA Ha KUCJIOTHLIIL OC-
TaTok (cxema 6).

B peaknumo HeHTpaau3aluy BCTYNAIOT Bece 0e3 MCKJIIO-
YeHHS KHCJIOTHI U BCE OCHOBAHHA — KAK DPAacTBOPHMELIE,
TaK { HEepacTBOPHMELIe B Boje. IIpunsém K OypoMy ocaary
ruaporceuga xkemaesa(lll) (aro BemecTBO BXOAUT B cOcCTaB
PsKaBYMHBI) PACTBOP cepHOil KucaoTel. OcaJok pacTBoOpHA-
eTCsA, a PACTEOP OKPAIIUBAETCA B KEITLIN I[BET.

. . — [ T
I 11 il L i |

2Fe(0H), + 3H,S0, = Fe,(SO,), + 6H,0.
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Cxema 6

H,CO, | Mg(HCO0,),| Megco, |mgon),co,| Mg(on),

I
Kucnora Kucnas Cpenuss OcHoBHAL OcHoBaHue
cOJIb COJb COJIb
3aMeleHne BOTOPOIa KHCIOTRL 3amemenue OH-rpynn ocHOBAHMA
Ha MeTaJlJl HAa EHC.‘IOTHHﬁ OCTATOK

OﬁpaTHTe BHMMaHHKHe, YTO BaJJEHTHOCTL MeTa/ldla IpHu
3TOM He MeHAeTCHd, TAK KaK 3TO peaKIIHuA obmeHna. B mammem
IIpuMepe ¥ejle30 U B THJAPOKCHIe, 1 B COJIU ABJNAETCA TPEX-
BalleHTHBLIM.

BS&HMO,I[EﬁCTBHe OKCHIOOB C KHCJIOTAMM M OCHOBAHHAMHM

KucnoTHBIMMY UK OCHOBHLIMH CBOMCTBAMU 00JIaAI0T He
TOJBKO CAMY KUCJIOTHI U OCHOBAHUSA, HO U COOTBETCTBYIO-
e UM okcuasl. Tak, B peakIiui ¢ MIeJI0YaMH BCTYIAIOT He
TOJBKO KHCJIOTHI, HO ¥ UX KHUCJIOTHBIE OKCUABI (AHTUADUIBI
KHcaoT). B 9TUX peaknuax Tak:Ke 00pasyrTeA Colb U BOfA.

BoseMuTre B poT NIMHHYI0 COJOMHHKY M aKKypaTHO
HpoAyBaiiTe BO3AYX Yepes3 U3BECTKOBYIO BoAy. B BeIgbIXae-
MOM Bozayxe cofep:xurca 4—5H% yriekucaoro raza — OK-
cuga yraepoza(IV). O nporexanum peaKIiuy CBHAETEIbCT-
ByeT oOpasoBaHue Oejioro ocagxka KapboHaTa Kaabuud (Me-
Jla) — HU3BECTKOBad BOJla MyTHEET:

Ca(OH), + CO, = CaCO, + H,0.

ITo moMyTHeHNI0O M3BECTKOBOI BOJABI CYAAT O HATUYHUHA
yryieKkucaoro rasa. B Bo3zyxe Bcerjga coiepsEUTCA HEMHOTO
VIJIEKHCJIOro rasa, IoaToOMY IIOCYAY C IeJIoYaMHu U UX pac-
TBOpPaMHM HeOOXOAMMO THIATEJbHO 3aKPBIBATh, MHAUE OHH
OBICTPO IIPEBPATATCA B KapOOHATHI:

2NaOH + CO, = Na,CO, + H,0.

AHaAIOTUYHO C 1IeJIOYaMU PEATUpPYIOT U APYTHUe KUCIOT-
HbIe OKCHUABI. YTOOBI MPaBUILHO HAIMCATh YPABHEHHE pe-
AKIUH, HYKHO BCIIOMHHUTH, KAKOI KHCJIOTE COOTBETCTBYET
JaHHbIN oKkcua. CpaBHUTE YPaBHEHHS PeaKIUil TMIPOKCH-
Jla HATPHA C CePHBLIM AHTHAPHUIOM I CePHO KHUCJIOTOM!:

2NaOH + SO, = Na,S0, + H,0;
2NaOH + H,S0, = Na,S0, + 2H,0.
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OHHM OTIMYAIOTCA JHIIb KOJMYECTBOM OOpasylolmeics
BOJIBL.

OcHOBHBIE OKCH/BI, IIOJO0HO OCHOBAHUAM, TAK)KE BCTY-
[AaI0T B PeaKIlUH ¢ KHUCJIOTAMU, IIPH 9TOM 00pasyercs coJib
u Bojga. Boabmém uépHbIM noponiok oxkcuaa meau(Il) u o6-
paboraeM ero ropAa4mM PaCTBOPOM cepHO#M KucaoTbl. OK-
cung menu(Il) pacrBopsercsa B KHCIOTe, IIOJAYYaAeTCA IOJIY-
0o pactBop cyabdara menu(ll):

CuO + H,S0, = CuS0O, + H,O0.

I[Ipu mennenHoM HCIIApEHUU BOALI M3 HErO BBIJIEJS-
I0TCSA KPYIOHBIE CHUHME KPHUCTANILI MEIHOr0 Kymopoca
CuSO, - 5H,0.

Touno Takue e MPOAYKTEI 00pas3yOTCA U IPH HEeATpa-
nuzanuu ruapoxcuga meau(ll) cepuoit KucimoToi:

Cu(OH), + H,80, = CuS0, + 2H.0.

Amnamoruuto B peakElMy ¢ KHCJO0TAMHK BCTYIIAKOT H OpY-
rue OCHOBHBIE OHCHABI M THAPDOKCHABI:

Fe,0, + 6HNO, = 2Fe(NO,), + 3H,0;
MgO + 2HCl = MgCl, + H,0;
2A1(0OH), + 3H,S0, = Al,(S0O,), + 6H,0.
Bo Becex sTux peakKMAX I10JYVYa0TCH COJIbB U BOOA.

JNa6oparopHsii oneit 19. BzaumopeicTerMe OCHOBHBIX OKCUM OB

€ KMCOTOMM

B pazHsie npobupkm nomecTute okcua markims, okeug meau(ll) u okema kansuma.
Mpune#re k HUM conanyto kucnoty. Yro Bbl Habniopaete? MoeTopuTe onbiT, B388
BMECTO CONAHOM KMCNOoTel a3oTHYto. Hanuwwure ypasHermns peakumi.

BzaumopeiicTBHe OKCHIOB MeEKAY CO00H

OcHOBHBIE W KHUCJIOTHBIE OKCUALI TPU B3aMMOAECTBUHN
Mexx 1y coboii 06pasyoT conr. YTo0bl IPABUILHO HATIMCATE
YpaBHEHUE peaxIiuu, HYKHO BCIIOMHUTHL, KAKOU KUCIOTE
COOTBETCTBYET KUCJIOTHBINA OKCH/.

IIpoeeném ombiT. B KOJIOY ¢ yIVIEKUCIBIM Ta30M BHECEM
IIOPOIIIOK HErallléHOH u3BecT — OKcuaa Kanbuusa. [Ipouc-
XOJUT CHJIbHOE pa3orpeBaHue — ABHBIA NIPHU3HAK XUMHUUE-
cKoit peaknuu. U3BecTs 1ipu 9TOM NpeBpamniaeTca B MeJa —
rKapboHaT KaJIbIAA:

CaO + CO, = CaCO,.
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YrnekucaomMy rasy COOTBETCTBYET YroJbHas KHCJIOTA,
HO3TOMY ONPOAYKTOM PEeaKIui U ABJIAETCA KapOoHAT.
M3ydeHHbIe B 3TOM Inaparpade mpeBpalleHHus BeIlecTB

000011eHb! B Tabnuie 14.

BzaumopeicTene BeLecTB, obnagaiowmx

OCHOBHBIMM N KHCNIOTHBIMH CEOHCTBEAMM

Ta6nuua 14

Cxema peaKIuHu

VpaBHeHUe peaKIINH

OcHoBanme + KUCIOTa =
= coJib + BOOA

OCHOBHBIH OKCHJI -+ KUCJIOTA =
= coJib + BOOA

T énous + KUCHOTHEII OKCH] =
= coJib + BOOA

OCHOBHBIH OKCHJ + KICI0THBLLL
OKCIJ = COMb

Ca(OH), + 11,50, = CaSO, + 2H,0

CaO + 1,50, = CaS0, + H,0

Ca(OH), + 50, = CaSO, + H,0

Ca0 + 50, =CaS0,

1. Yro HazwlBaloT peaknuell HeliTpanuzanuu? Hanumure gea yparHe-

HUA peakuil HelTpanuzanun.

2. HanummnuTe ypaBHeHHA peaKHil HeHTpaNIHM3allli CepPHON KHCIOTHI
IEJI0YbI0 U HePACTBOPHMBIM B BOJle OCHOBAHHEM.

3. Hanumure ypaBHeHHA peaKIUil HeHTPANIM3AUU PACTBOPA I'HAPO-
Keupga dapusa (6apHTOBOH BOJABI) CONAHOM, CepHOM, a30THOH U doc-
¢opHOoit xuenoramu. Ilo Tabmume pacTBOPHMOCTH OIpeIerIuTe,
B KAKHX CIIyUaax BLHINANAeT 0CATOK.

4. Cepructsiii raz (oxcuz cepsi(IV)), mogobHO yriaeKHcJIoMy ra3y, BhI-
3BIBAET IIOMYTHEeHHe H3BeCTKOBOH Boabl. Kakoil KucioTe OH COOT-
BeTCTBYeT, UM aHTUAPHIOM KaKoll KHCJIOTH OH Anderca? Hamnu-
mwinTe ypapHeHUe peaknuy. Kakoe BerniecTBO BEINAKET B 0CAHOK ?

5. Kaxwue okcuabl IpH B3aUMOJeHCTBUH C COMAHON KHUCIOTOH IIpeBpa-
masored B caepyiomue conu: CaCl,, HgCl,, FeCl,? Hanummure ypag-

HeHUA 3 TUX peaRuHﬁ.

6. CocrapbTe (DOPMYJIEI IPOAYVKTOR PEAKIWil, HA30BUTE UX, PACCTABL-

Te Koa(pQHUIHeHThI:

a) CaO + HNO;—> ...;
Cw(OH), + HCl—>...;
Fe 05 +80; — ...
P,0, + KOH — ..
NaOH + H,S80, — ...;

6) SO; +H,0 —> ...;
SO0, + KOH — ...;
Na,0 + H,80, — ...;
Nay,0+ COy—> ..
Na,0+H,0 — ....
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7. JaHb! crexyrolue OCHOBAHUA: MHJPOKCHJ KAJIHA, THADOKCH] e~
neza(ll), rupgporcuy xenesa(lll), rugpoxkcuy Marsusa, rHIPOKCH
nuHKa. Hanumure ypaBHEeHHUA PeaKIUi HelTpalu3anly 3TUX Be-
IeCTB CONAHOM KHCIOTOMH,

8. HanwumwuTe ypaBHeHHWA peaKIWil HEMTPAIKU3AllMH, B pe3yIbTaTe KO-
TOpBIX 00pasyrorea comu: K,S0,, Mg(NO,),, ZnS0,, CaCl,, AI(NO,),.

9. HanwmmuTe ypaBHeHUA PeaKIHIT COAAHON KUCIOTEI ¢ MATHHEM, OKCH-
JOM MATHHA, THAPDOKCHOM MaTHUA. Y KAMKHATE TUIT KAMKI0H PeaKIINH.

10.CocTaBbTe ypaBHeHUdA pPeaKI Ul nonyueEua HuTpaTta meau(1l), xmo-
pUIa KanblIWuda U cyAb(ara MUHKA IPH B3aUMOLeHCTBHN OKCHIOB
¢ KHCJIOTAMH.

11.CocTaBbTe ypaBHEHHA PeaKIHIl MOJNyUYeHHA kapboHaTa HATPHAA, CH-
JUKATA KAIWuA, CYJIbPUTA KANBIUA IPH B3ANMOLEHCTBHH OKCHIOB
¢ MIeJIOYAMH.

*12.TIpu BzauMOJIEHCTENM KAKHX OKCHIOB obpasyoorcsa kapboHaT HAT-
pusa, cunukat ceurna(Il), pocdar marsua? Hanuinure ypaBHeHUA
pearmuii.

13.HanumuTe ypaBHeHHA peakIuili o0MeHa, UCIOJIL3YA CIeAVIOIIHe
CXeMBI:

a)... + HCl — AICL, + ...;

6) Mg(OH), + ... —> MgS80, + ...;
B) KOH + ... — K PO, + ..
r)...+... —> Fe(NO,), + H,0;
) NaOH + ... — Na,S0, + ..
e) MgO + ... —> Mg(NO,), + ...;
&) CO, + ... —> CaCO,; + ...

3) SO, + ... —> BaSO, + ....

B CBOSOMAHOE BPEMSA

M3 saroroBneHHBIX paHee Oy-
MaKHBIX ILTACTHUHOK COCTABbLTE
(hopMYyIBEI KUCIBIX B OCHOBHBIX
coned (pmc. 78). Ilonbsysace Mg S0;
CIEeJIAHHBEIMHU paHee MOJelaMu H
KHCJIOT, OCHOBAHHWI, coJeil 1 Bo- CO,
IIbI, COCTABETE HECKOJBKO ypaB-
HeHHIl peaknuii HeHTpanuaa- n OH
OWH, KAK 3TO IIOKA3AHO HA PH-
cyHEe T9. CI

Puec. 78. Bymaskusle Mmogern
KUCJBIX U OCHOBHEIX coneit
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Peakuumn obmeHa B BoaHeIX pacTeopax
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Puc. 79. CocTaBiieHNe YPABHEHUA PeAKIINH HeliTpAIN3aluy
13 OYMaKHBIX MOJeJei

m Peal(u,uu obmeHa B BOAHBIX pOCTBOPAX

YcioBus NPOTEKAaHUA PeaKIHi o0MeHa

B BOJHBIX pacTBOpax

BriacEuM, IpH KaKHUX YCIOBUAX B3ANMOJIEHCTBYIOT MeXK-
ny coboit conu, KUCIOTHI, Hiénoun. [lna sToro nposeném He-
CKOJIBKO OIIBITOB.

1. K pacTBOpYy X/10pHAa KanbIluA IPUILEM PACTBOP Kap-
OomaTa HaTpusi (KaJabIlMHUPOBaHHOH conbl). O mpoTeKaHuU
pPeaKiuy CBHIAETEILCTBYET HOMYTHEHUE pacTBOpa — 38TO
BbINAJI OeJIblil ocafoK KapOoHaTa Kajabuud (Mesa):

Na,COj; + CaCl, = CaCO, | + 2NaCl.

Ipyroit TpOAYKT PeaKIUM — XJIOPUJ HATPUA — XOPO-
1110 PACTBOPUM B BOJI€ U TI03TOMY OcTaéTcA B pacTBope. [Ipu
HeoOXOIUMOCTH ero MOYKHO MOJIYYUTDL BEITAPUBAHUEM.

2. CoeguHUM paCTBOpHI cyJjbdara HATPUA U HUTPATA
Kanusa. MoKHO 0XKuIaTh, 4TO OyAeT IPOTeKATh pPeaKI[ua
B COOTBETCTBUU C YPABHEHUEM:

Na,S0, + 2KNO, = 2NaNO, + K,S0,.

OmHaKO HUKAKUX M3MEHEHUI B pacTBOpe He IPOMUCXO-
auT. B TakoM ciydae TOBOPAT, YTO PeaKIIUA He IIPOTEKAaeT.
Bce ueTsIpe coii XOPOIIO PACTBOPHUMEI B BOJIE.

3. IlpunnéM K pacTBOpY KaJbIMHHUPOBAHHON COJBI CO-
JAHVIO KUCJIOTY. Belmensaerca ras — 310 oOpasoBaBIiaacsa
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B pe3yJbTaTe peaknuu oOMeHa HeyCTOMYHMBAS YyroJbHAad
KHCJI0Ta paciafaeTca Ha YIVIEKHUCIbIN ra3 U BOAY:
Na,CO; + 2HCl = 2NaCl + H,0 + CO,T.

H,CO,

4. K pacTBOpY IIEJI0YH, HOAKPAIIIeHHOMY HECKOJIBKHUMHU
KamiaMu (peHoadTanrenHa, Jo0aBUM a30THYIO KHCIOTY.
ManuHOBasA OKpacKa pacTBOpa HMCYe3aeT, YTO CBHIETENb-
CTBYET O IIPOTEKAaHNH PeaKIIUU:

KOH -+ HNO, = KNO, + 11,,0.

Kax BuI 3HaeTe, B peayJabTaTe B3AUMOIeACTBUA OCHOBA-
HHII ¢ KHCJaoTaMu 00pas3yIoTes ABa MPOAYKTAa: COJb U BOJA.

Ha ocHoBaHHHN NPHUBENEHHBIX PeaKIINil MOKHO chopMy-
JUPOBaTh HEOOXOAHMMBIE YCJIOBHA IJA HPOTEKAHUA peak-
nuit obMeHa B BOAHBIX pacTBopax. Peakyus o6mena npo-
mekaem, ecau 0o0uH u3 npodykKmos peaKuyuu — z2a3, oca-
dok unu eoda.

Peakmuu MeRIAY KHCI0TAMM, OCHOBAHUAMMHM H COJLAMHK

PaccMmoTpum peaknmuu Me:xXAY KHCIOTAMH, OCHOBAHMA-
MU U COJAMHM, BOCIIOJIb30BABIIINChL CXeMOM 7.

Cxema 7

Peakuuu KMcJiI0T, OCHOBAHHM U COJIeH

Coap

A

III v
II

1 I
OcHoBaHHE - > Kucnora

III IV

Cons
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Peakuumn obmeHa B BoaHeIX pacTeopax

I. OcHoBanue + Kucjora = coJb + BOoga

ITO peaknusa HeHdTpalM3aluu; B PacTBOpPE OHA IIpOTe-
KaeT Bcerja, Tak Kak IMPOAVKTOM PeaKI[UU HAPAAY € COJbIO
ABIAAETCA Boma. B pAge cayuaes oHA MOMKeT COIPOBOMKIATE-
cs oOpa3soBaHMeM OCaJKa COJIH:

Ba(OH), + H,SO, = BaS0,| + 2H,0.

I1. Cons (1) + couas (2) = coas (3) + conn (4)

BG&HMOﬂBﬁCTBHe OBVX coJiell BO3MOKHO TOJBKO B TOM
cjiy4dyae, €ClIn obe HMCXOOHBIE COJIHM PACTBOPHUMEI B BOJe 1 X0~
T OBI OJUH U3 IIPpOAYVHKTOB peaKIIMH BheIIIaJgaeT B OCA0K:

AgNO, + NaCl = AgCl| + NaNO,.

HepacrBopumbie cosu ¢ APYTUMH COJAMU ODBIYHO B pe-
AKIIUY He BCTYIIAIOT:

BaSO, + CaCl, .

II1. Coas (1) + ocuoBanue (1) = ocaosanue (2) + coas (2)

B peakinuu ¢ conamu (coab g0oJKHA OBITE pACTBOPUMA B
BOme!) BCTyIIAIOT JUINE miénoun. TakuMm cnocobom M3 comeit
HOJYYAIOT HEPACTEOPHUMEIE B BoJie OCHOBaHUA. [Ipuiabsém K
pactBopy xJjopuga menu(Il) pacrBop ruapoKcuaa HATPHUS.
Brinasaer cunuil ocanok ruapoxkcuga megu(Il):

CuCl, + 2NaOH = Cu(OH),| + 2NaCl.

Ecnu ménous npubaBiaTh II0 KaILIAM, MOXMKHO 3aMe-
THUThb, YTO NEePBOHAYATIBHO oOpasyeTca roayboit ocagox oc-
HOBHOI COJIM, KOTOPBIA OpH AaJbHeNIIeM IPUJINBAHUNI
OIEJI0YM TIPEBPAINTAETC B CHHU T 0CAJIOK TUAPOKCHIA:

CuCl, + NaOH = CuOHCI| + NaCl;
CuOHCI + NaOH = Cu(OH),| + NaCl.

IV. Coas (1) + Kucaora (1) = kucaora (2) + coas (2)

Peakuun MeskJy COJBIO U KHCJIOTOI IIPOTEKAIOT B He-
CKOJIBKUX CJyYaAAX.

A. Peaknusa MeXIy pacTBOPAMH COJM U KHMCJIOTHI BO3-
MOJKHA B clyuae obpasoBaHUA HEpACTBOPUMOMI COJIM HJIU
KUCJIOTHI:

BaCl, + H,SO, = BaSO,| + 2HCI;
Na,Si0; + 2HCl = 2NaCl + H,Si0,l.
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B. HHOI‘,II,S_ 06[)8.33(’10111&3(33 KHCJIOTa pas3jaraeTcda C BbI-
nejeHueM rasas:

H,CO, = CO,T + H,0; H,S0, = S0,T + H,0

UM caMa BblejigeTcs B BHJe rasa, Hanpumep H,S. B Ta-
KHUX CJydYadgX peakIus IPOTEKaeT, Maske eclu HUCXojaHasd
COJIb HEPACTBOPUMA B BOJE:

CaCO, + 2HCI = CaCl, + CO,T + H,0;
FeS + 2HCI = FeCl, + H,ST.

CrneayeT MOMHHUTL, UTO MHOTHME HEPACTBOPHMELIE COJH
(kapboHaTsl, cyabpUTEI, CYALPHABI) B KHCIOTHON cpene
BBIJIEJIUTE Hedb3da. IlosToMy, ecil BaM HAJO0 IOJIYYHTH OX-
HY COJIb M3 APYroi, JydIle IefCTBOBATL HA HEE PACTBODHU-
MOII COJIBIO, A He KUCJIOTOIH.

Hanpumep, BY:KHO u3 xaopupaa xeinesa(ll) moayuurts
cynehug xenesa(ll). Peakmua xmopuga :xKenesa(ll) ¢ cepo-
BOJIOPOJHOM KHUCIOTOH HE IPOTEKAET, TAK KaK BO3MOMKHBIE
npoaykTsl — cyabdug xenaeza(ll) FeS u conanasa kucaora
HCl pearupyror mexxay coboit. Takum oOpaszomM, MOXKHO
HAIKCATH:

FeCl, + H,S —/—.

HJIH noJay4deHHUd 3aJaHHOI'O BelljecTBa H606X0,II,HMO He-
INOJB30BATH COJIB — Cy.ﬂ]’:(})H,ﬂ; HaATpHA:

FeCl, + Na,S = FeS| + 2NaCl.

IIpu B3aMMOAeHCTBHUHU TBEPABIX COJIeH C KOHILEHTDH-
POBaHHBIMHY HEJeTYYUMHU KMCJIOTAMU — CepHOI U pochop-
HOI — obpasywTrea geryuue Kuciaorsl (HCl, HNO;), koTo-
phIe BHIJAEIAOTCA B BUe rasza. B aroMm Jgerko ybeauTscsa HA
onsiTe. O00JILEM KYCOUKH TBEDJIOH MOBAPEHHOH COJMH KOH-
LeHTPUPOBAHHON cepHo# Kucjaoroit. Hauunaercs 6ypuas
peakIindg, CONPOBOKAAIONIIAACA BEIIeJeHNeM razoo0pasHo-
ro XJIOPOBOJOPOJa, KOTOPLIHA OKpAaIIMBaeT BIAKHYIO JaK-
MYCOBYI0 OyMasKKy B KpacHBIH nser. Taxk Kak AJa mpose-
OEeHUA 9TOM peakildH CepPHYI KHCJI0TYy 0epyT B M30BITKE,
oOpasayeTcd KHCJadA COJIb — THAPOCYJIb(haT HATPHUA:

NaCl + HySO, ;o = NaHSO, + HCIT.
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Peakuumn obmeHa B BoaHeIX pacTeopax

EE LT LS Peakuyum o6MeHa B BOAHBIX PACTEOPOX

1. Cmewaiite paeHsie 06bEMbl pacTeopoe kapBoHaTa HaTpMs W XxnopuMAa Kanb-
ums. Yro eel Habniopaete? 3amenuTe KApPOOHAT HATPMS HA CyNbgAT HATPHS,
HWTPAT Kanus. 3anuwumte HabnoaeHus B Tetpaae. CocTaBeTe ypasHeHMs Tex
PeaKLMH, KOTOPLIE NPOTEKAIoT.

2. MNpwuneitte k pacteopy kapboHaTta Hatpusa consHywo kucnoty. [pogenaiite
QHANOTMYHBIA ONLIT C CEpHOH KMcnotoH. YTo Bbl HabBniopaete? Hanwuwwre
YPOBHEHHSA PeaKumH.

3. Monyuure rmapokcua meau(ll), nobaeue wenous K pacTeopy mepHoro Kyno-
poca. Kakon user umeer ocapok rugpokcupa megm(ll)2 MNpunerte k Hemy
a3oTHYlo kncnoty. Yro Habniogaere? Hanuwmte ypaeHeHWs peakumii.

CdopmynupyiTe YCnoems, NpM KOTOPbIX NPOTEKAOT peakuun obmeHa B Bog-
HbIX PACTBOPOX.

1. CdopmynupyiiTe yCIOBUA, IPA KOTOPHIX MPOTEKAIOT PeaKIMH 00-
MeHAa B BOOHBIX pacTeopax. IIpuBenuTe npruMepsl peakIinii.

2. Kakroe BellecTBO BBIIAJET B OCAJ0K, €CJH CMENIATL PACTBOPHI HU-
TpaTa KaJlblUA M CepHOH KuciaoTel? Hanmumnrure ypaBHeHHe peak-
nuu. Mo;KHO JIM O3KHaTh BEINIAJEHHUA 0CaJKa, eCJIM BMeCTO CEPHOH
KHUCJIOTEL B3ATE COJNAHYIO; YIOJIBHYIO?

2. CocraBbTe ypaBHeHHEe PEAKIIMU IIONYUEeHHA YIVIEKHCJIOTO Ia3a H3
MpaMopa (kapboHATA KATBIIAA).

4. Kar monyuuThb m3 xJopuja dapuda: a) kapbouar 6apusa; 6) xyiopun
cepebpa? Hanumute ypaBHeHHA PeaKITHA.

5. Ilpu cniuBaHHMH KaKWX DACTBOPOB 00pPAa3yIOTCA OCAJKH M'HIPOKCHAA
menu(ll), cynndara ceurna(ll), kapbonara kanbnua? Hanumure
YpaBHEHUSA peaKIinii.

6. BeszpomHyr a30THYIO KHCJIOTY B 1a00paTOpUH HONYYAOT, NeHCTBYA
HA KANMUAHYIO ceNUTPY (HUTPAT KANUA) KOHIEHTPHPOBAHHOM cep-
Hoit kucaoroii. Hanumure ypapHeHUe peaKIHH.

7. JonwumuTte ypaBHEHHA peakIWidl. B Ka)XJIoM OTHeILHOM cJaydae
YKaKHATe, 0 KAK0 NIPUYHHE TPOTEKAeT peakuda oOMeHAa:

a) Na,S0; + H,80, —> ...; 6) CO,+ KOH —> ...;
K,;S0, + CaCl, — ...; K,S+ CuCly, — ...;
NaOH + HCl — ...; CuS0, + Ba(OH), —> ...;
Fe(OH); + HNO; — ...; K,Si0; + HNO; —> ...;
CaO + H,PO, — ...; CaCO,4 + H,;80, — ...

8. JlaHbl cleqyONIINe BeIeCTBa: OKCHUA MAarHUA, XJOPHU KaJusd, jeje-
go, HuTpar ceuHOA(II), cynedar menu(ll), ceprasa kucnorTa, rugpo-
reny :xenesa(lll), okenn yrnepopa(IV). C kakumu U3 HUX pearupy-
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eT: a) congHAaA KUCI0Ta; 0) TMAPOKCH] KaludA; B) HUTpaT cepebpa;
r) uurpar 6apua? Hanumunre ypaBHeHUA peaKiWi.

*9. IaHbl caefVIOIIHe BeIlecTBA: 'MIPOKCH KAJbIlUA, CONAHAA KUC-
JoTa, okcuj cepei( V1), Boga, oxkcua menu(Il). Kakue na Hux 6yayr
pearvpoBaTh Mexxay coboli? Hanmumnre ypaBHeHUA peaKHH.

B CEOSOMHOE BPEMA

Boapmute gBa ceIphIxX Afina. OnHO ocTaBhTe 414 CpABHEHHHA, A BTO-
poe onycTuTe B OaHKY ¢ pazbaBlIeHHOH B 1BA pasa YKCYCHOIl 3cceH-
nueit (puc. 80). Yro npoucxopur? Ialite o6bacHeHue Habmoxae-
MOMY ABJIEHUIO, 3HAA, YTO CKOPJIYIIA COCTOUT INIaBHEIM 06pasoM 13
kapbonara kanenusa. Korga cKoOpJyIa IIOJHOCTBIO PACTBOPUTCA,
OCTOPOXKHO CJIEHTe KUIKOCTE U3 DAHKY U BaTIOJHUTE €€ YHUCTOH BO-
poii. O6paTuTe BHUMAHME HA TO, UTO Uepe3 HeKOoTopoe BpeMs AUI0
YBEJIHUHUTCA B pasMepax. 3aTeM aKKYPaTHO 3aMeHHUTe BOJY Ha KOH-
IEeHTPHPOBAHHBIA pacTBOp caxapa. YTo HPOHCXOOUT ¢ AHmoM?
O6bacauTe HABMIONAEMbIC ABNCHRA.

a) a) 8)

Puec. B0. OnrwiT ¢ AHIIOM: @ — CKOpPJIyIa PACTBOPAETCA B VKCYCHON
KHCJIOTe; 6 — IIOCJIe PACTBOPEHHA CKOPIYIILI AHNO YBeIUYUBAETCH;
6 — B KOHIeHTPHPOBAHHOM DacCTBOpe caxapa AHIO0 CKHUMaeTCA B
BCILJILIBAET

EEL T enerweckas canse

MeXZy BAaXHEMWLUIMMM KIaCCamM
HEOPraHU4YeCKMX BEeLLeCTB

Ha ocHoBaHMHM HEKOTOPbIX OOIIMX MPHU3HAKOB BCE Be-
IIecTBa JeJIAT Ha OT/elIbHLIe IPYIIILEl — KJIacchl (cxema 8).
3Hasg, K KaKoMy KJacCy OTHOCHUTCH OaHHOE BeEIIecTBO,
MOJKHO 3apaHee IpeJCKas3aTh ero CBOMCTBA U HEKOTOpPLIE
obyiacTH IpUMEHEHUA.
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leHeTHueckan cBasb Mmexay BOXHEMLLMMMA KNACCaMM HeopraH1M4yeckvx eellecrs

Cxema 8

RﬂaCOH(I)HRauHH HeopraHn4YeCKHX BellecTs

| HEOPTAHWUYECKHE BEIIECTBA

/

| Hp{}(—:;He I
| Meramnnst I | Hemeranman I ClosKHBIe
_ Oxenasr | | Kucinorst | | Ocnopanns | Comnn
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cao| |S0,| [HCl| |H,80,| |NaOH||cuoB),| |KHCO,||K,CO,||MgoHCI
cuo| [C0,| |H,S| |[HNO,| |KOH | |Fe(OH), | INaHSO,||FeCl, |FeOHSO,]

IlpocThie BeimecTBa, KAk Bbl IIOMHHUTE, IOAPA3EIAT
Ha MeTaJllIbl U HeMeTallnsl. IIpu KoMHaATHOII TeMmepaTrype
(20 °C) Bce meTaiIbl, 3a UCKJIIOUYEHUEM PTYTH, — TBEPAbIE
BemtecTBa. OHHM X0OpOIIIO HIPOBOAAT TEILIO U 3JIEKTPUYECKHI
TOK, HMEIOT XapaKTepHBIH MeTaJanudecKui Gaeck. Boab-
HIMHCTBO METAJJIOB BLEITECHAIOT BOAOPOJ M3 KUCJIOT, 4 HAH-
DoJiee aKTUBHBIE — M U3 BOJLI.

Cpenu HeMeTaJlJIOB eCTh I'as3bl, JKHUIKOCTH U TBEDPILIE Be-
niecTBa. BOJBIIMHCTBO HEMETAJLIIOB HE UMEIOT MeTajliude-
CKOTO O/IecKa, He MPOBOAAT TEILIO U 3JIeKTPHUYECKUI TOK.

Hexoropeie mpocThie BellecTBa IO BHENTHEMY BHIY Ha-
NOMHMHAIOT METAJJIbl (HanpuMep, MMEHT MeTaLIMYecKHil
0JlecK), a 0 HEKOTOPBIM CBOIcTBaM (XPYIKOCTB, ILJIOoXad
TeILIOIPOBOAHOCTE) — HeMeTalJabl. X MHOrIA HA3BIBAKOT
Mmemaaroudamu. 4acTto OHH ABIATCA IOJIYIPOBOIHUKA-
mu. K uucny MeTanaoungoB OTHOCAT IajlJIui, repMaHuii,
MBIIILAK, CYPbMY, CeJIeH, TeJLIyp.
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CrnoxHble HeOpraHMYeCcKHe BellleCTBa [oApasiesaioT Ha
OKCH/bI, KICJIOThI, OCHOBAHUSA M COJIH.

IToMuMO OKCHIOB B OTHAENIbHBIE KJIACCHI BEIJAEIAIOT 210-
pudsbt — COEAUHEHUA XUMHUUYECKUX BJIEMEHTOB C BOAOPO-
nom (NaH, CaH,), kapouds. — coeiUHEHUSA ¢ YIIePOAOM
(Al1,Cy), cunuyudst — ¢ xpemauem (Mg,Si), Humpuodvr —
¢ azoToM (AIN). OTne/IbHO OT OKCHA0B paCCMAaTPHUBAIOT ne-
Pokcudb. — «conu» nepoxcuia sogoposa H,0,, nampumep
nepokcuel Harpud Na,O,, 6apua BaO,.

B pesynbTare XMMHUYECKUX IIPEBpAaIlleHHil BelllecTBa Ofl-
HOI'O KJjIacca IIPeBpAaIlalTeA B BeI[ecTBa APYroro: U3 mpoc-
TOrO BellecTBa oOpasyercsa OKCHUJ, U3 OKCHJa — KHCIOTA,
M3 KHCIOTBEI — COJb. UHBIMH CIOBAMH, U3yYeHHLIE BAMH
KJacChl COeJUHEHUI B3anMoCcBA3aHbl. MbI MOMKeM YCTAHO-
BUTB LEJIBIA PAJ HePexXo[oB OJHUX COeJUHEHHIl B Apyrue,
T. €. 2eHemuteckylo c6a3bv Mexay Humu. Paccmorpum eé
Ha npuMepe MeTaJjia (Kanbua) U HemeTasaa (pocdopa).

Kanpmuii mpu cropanum Ha BO3AyXe 00pasyeT OKCHII
kKanbnua CaO, KoTOpBIH HNpHcoefUHAET BOAY, HpeBpalia-
ACh B ocHOBaHMe — rugpokcuy kaasnua Ca(OH),. Ilocue-
JOBATEJIIBHOCTE 9THX PEeaKI[UA MOXKHO IIPEJICTABUThL B BUJE
CXEMBI:

Ca — CaO — Ca(OH),.

Metann OcHOBHBIHR OcnoBanne
OKCH]T

IIpu ropenum docdopa moaydaerca oxcun (¢ocdopa
P,0., KOTOPBIH pearupyer ¢ BOAOL C obpaszoBanuem oc-
(dopnoit kucnorer H,PO

P — P,0. — H,PO,.
Hemerann Kucmorusrii  Kuenora
OKCH]T

HpH B3aUMOJIeHCTBUH KHUCJIOTHLI U OCHOBAHUA oﬁpasyeT-
CHd COb:

3Ca(OH), + 2H,PO, = Cay(PO,),| + 6H,0.

Conpb Tak:xe MOXKeT OBITH ImoJIydeHa InIpH B3auMojeiicT-
BHI:
s MeTaJLJIa C KUCJIOTOM

3Ca + 2H,PO, = Cay(PO,),| + 3H,1;
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Cxema 9

l'eneTuuyeckasa cBA3b MeRIY pa3dJNYHbIMHA RJIaCCaMH
HeopraHnvYeCKHUX BelecTB

‘ Merann I\ / Hemeram
| '- Y

| L T
‘ OcHOBHBIH OKCHJL : Cons -(—‘ KHCIoTHBIH 0KCH

OcHogaHHIe — Kucnora |

* OCHOBHOI'O OKCcHIa C KHMCJIOTOH
3Ca0 + 2H,PO, = Ca,(PO,),| + 3H,0;
- lué.IIOT-IH C KHCJIOTHBIM OKCHIOM
3Ca(OH), + P,0, = Ca,(PO,),| + 3H,0;
* OCHOBHOTO OKCH/Ja C KMCJOTHBIM OKCHAOM
3Ca0 + P,0; = Cay(PO,),.

Bce aTu npespanienna npeacraBiaeHbl B 00IeM BHAE Ha
cxeme 9.

Cosi 6eCKHUCIOPOAHBIX KHCIOT MOTIYT OBITH IIOJYYEHBI
KaK peakiuei obMeHa:

FeSO, + Na,S = FeS| + Na,SO,,
TaK U U3 IPOCTHIX BEI[eCTB — MeTaJljla i HeMeTaJslIa:
Fe + S = FeS.

3HaHUe TeHEeTUUYECKOW CBA3U MEXAY pPasiIuYHBIMUA
KJIaccAMU HEOPraHWYEeCKUX BeIecTB I03BOJAET MOAOU-
paTh yaA00HBIe 1 SKOHOMUYHBIE METO/bI CUHTE3a BeIEeCTB
U3 JOCTYIHBIX pearedToB. [IpuBegéM npuMepsl.

3amanue 1. Hamuninte ypaBHeHHMA peaxkmuii, ¢ IIO-
MOIIbIO KOTOPBIX MOYKHO OCYLIECTBUATD IIPeBPALIleHHA:

Cc L co, % Na,CO, -2 BaCO, -4 BaCl,.

B sT0i1 menouke Kaxxgas CTpesiouKa O3HA4YaeT OTHeNb-
HYIO CTAJUIO IPEBPAIEeHNA, XUMAUECKYI0 PeakIlnio.
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1. Ina monydyenus oxcuma yriaepoga(IlV) yroap (yrie-
POJ) CIKHUTAIOT:

C+0,=CO,.

2. 3areM 00pa3oBaBIIMIiCA YIJIEeKUCILIA ra3 IIOIVIOIIA-
IOT IIIEJIOYBIO;

2NaOH + CO, = Na,CO, + H,0.

3. Ha cnenyroieit ctaguu us KapboHnara HaTpua (pac-
TBOPUM B BOJIe) HEOOXOAMMO IOJVUYUTH HEPACTBOPHMYIO
cosib — KapboHar 6apus. Ilya sroro focraTo4Ho Jo0aBUTH
K HEeMY pacTBOp J000ro pacTBOPHMOIO coeluHeHus Oa-
pUS — COJIM WJIKM TUAPOKCHUIA, HAIIPHUMED:

Na,CO, + Ba(NO,), = BaCO,| + 2NaNO,.

4. Yrobpl BRINABIIHKA 0Camox KapboHara Gapusa Iepe-
BECTH B XJIOPU/I, HA HErO JeiCTBYIOT COJIAHON KUCIOTOM:

BaCO, + 2HCI = BaCl, + CO,T + H,0.

3apanue 2, Uz oxkcuga meau(ll) monyuure rugpoxcum
meau(1I).

Orxcug meau(Il) CuO — 3T0 OCHOBHBIN OKCHJ, HO C BO-
OO OH He BaaumMozeiicTsyeT. M3 Hero MoOKHO IOJYYHUTD
COJIb, IIOAEHCTBOBAB KUCJI0TOH, HAIPUMEpP COJAHOM:

CuO + 2HCI = CuCl, + H,0.

I'mapoxeun menu(Il) — mepacTBOpHMOE B BOJie OCHOBA-
HUeE, CJIEI0BATE]IBHO, €r0 MOYKHO MOJIYYUTL peakKiiueil 06-
MeHa MeXAY PacTBOPAMU COJIH U IIEJI0YUHU:

CuCl, + 2NaOH = Cu(OH),| + 2NaCl.

3ananue 3. U3 cyiasbhara Mariusa TOAYUIHUTE HUTPAT
MATHUA.

O6e comu — MgSO, u Mg(NO;), — xXopo11o pacTBOpH-
MBI B BOJIie, IODTOMY peakiinsd o0OMeHa BO3MOXKHA JIUIMIL B
ciyuae, KOTJla B 0CAJI0K BBINIAJaeT APYToil MPOAYKT peak-
UK. ITUM IPOAYKTOM MOMKeT ObITh CyJab(darT KaKoro-to
metasta. He umeer 3HaueHusA, KaKOW 5TO MeTaJl, IJiaB-
HOe, uTo0bI ero cyJab(aT ObLT HEpACTBOPUM, a HUTPAT pac-
TBOPHUM. ITUM TPeOOBAHUAM OTBEUAET DapUil:

Ba(NO,), + MgS0, = Mg(NO,), + BaSO,|.
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BriBaloT cayuam, Korgma HEBO3MOKHO OCYIIECTBUTH I10-
nobOHOe mpeBpalieHue B OOHY cTaguio. Torma mocsaenoBa-
TeJIbHO IPOBOAAT ABe peaKIHy: cHadaJa IOoJy4YarT U3 CO-
JH HepacTBOPHUMBIII THAPOKCH], a 3aTeM HeHTpalu3yioT
ero KHUCJIOTOMH:

MgSO0, + 2NaOH = Mg(OH),| + Na,SO0,;
Mg(OH), + 2HNO, = Mg(NO,), + 2H,0.

1. IlepeunmcnuTe Ba)KHeHIIIMe KJIACCHI HEOPraHUUYECKUX COeJUHEHU.
HaiiTe onpeeleHHAe KaxJ0r0 Kiaacca.

2. Kakue oKcHIOBI HA3LIBAIOT OCHOBHBIMH; KHCJIOTHBRIMH? C KaKUMH
BeIlllecTBAMIM OHH PEaTuPYIOT?

3. Kaxwue cpoiicTBa ABNAIOTCA 00IIIMMH: a) AJIA BCEX OCHOBAHUIL; 0) A
miesiodueii; B) A1 HePACTBOPHMEIX OCHOBAHUH?

4. HewussecTHBIH OKCHJ, PACTBOPAETCA B BoJie ¢ 00pasoBaHUEM PacTBO-
pPa, OKPAIINBAIIIEr0 JAKMYC B KpacHbIN 11BeT. Kakoil BEIBO MOMK-
HO C/IeJIaTh O XapaKTepe CBOHCTE aToro okcuga? ByjaeT iu oH pearu-
POBATH C COIAHON KHUCJIOTOH, TMAPOKCUIOM HATPUA, XJTOPHI0OM HAT-
pu#, oxcugoMm kansnua? Oreer obocHyliTe.

5. PaccMoTpHTe reHeTHUYeCKYIO CBA3EL MEKIY KJIACCAMH HeOopraHWYe-
CKUX BellleCTB Ha NIpUMepe Maruud u yriaepoaa. Hanuurure ypasae-
HUA peakuii.

6. HanummnTe ypaBHEHHSA pPeaKIWil, XapaKTepDHU3VIOIIHE CJIeIYIIIHe
npeBpanieHuA:

a) Mg — MgO —> MgCl, — MgCO; —> Mg(NO;),;

6) S —> 80, — Na,S0; — BaS0; — S0,;

B) Na —> NaOH — Na,S0, —> NaCl —> NaNO,;

r) Fe —> Fe,0, —> Fe(NO,), —> Fe(OH), —> Fe, 0, —> Fe —>
— FeCl,;

) CuSO, —» Cu — CuO — CuS0, — Cu(0OH), —> Cu0 — Cu;

e) CuSQ, — FeSO, —> Fe(OH), —> FeSO, — FeCO, — CO,;

w) P —> P,0, —> Na;PO, —> Ca,(PO,), — H,PO, —> AlPO,;

3) Ca — Ca(OH), —> Ca(NO,), — CaSO, — SO, —> H, S0, —>
—> Na,80,;

u) Al —> AICl; — Al(NO;); — Al(OH); —> AL,O; —> Al,(S0,)s;

k) Ba(NO;), —> HNO, —> Mg(NO;), —> Mg(OH), —> Mg0O —>
— MgCl,.

7. Cronpko peaxknuii HeoOXOZHUMO IPOBECTH, YTOOBI M3 MEOU IIOJY-
guTh cyabhar Menu(ll)? Hanumure ypapHeHUA 9TUX peaKIIMii.

3)3
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Fnasa 5. OBOBLUEHWE CBEAEHMIA O BAXHEMLLIMX KNACCAX HEOPTAHWYECKMX COEAMHEHMIA

8. Ilonyuure KapOOHAT KaNbIIUA YeTHIPbMA PASJIIMYHBEIMH CIIOCODAMH.

9. Pacnonosxure npejiioyKeHHBIE BellecTBA B MOPALKe, XapaKTepH-
3yIOIeM MeHeTUYECKYIO CBA3E KJIACCOB BEIIleCTB, COCTABLETE YPABHE-
HUA peaKInii:
a) okcup thocopa(V), hocdar ranusa, hochop, pocdopHas RUCIOTA;
6) ruppokcuy 6apud, okcny 6apusa, kapbonar dapud, 6apuii;
B) okcug menu(Il), runporeun menu(Il), mens, cynedar megu(II).

10.Kak mony4YuTh XJOPH KATbOHA U3 HUTPATA KANBIUA, UCIOJIb3YVA
KapOOHAT KANUA U COJAHYIO KHUcIoTy? Hanumure ypaBHEHHUA pe-
AKITHHA.

11.1Ipegno:xuTre TpU cuocoba NOTYyIeHHUA YIJIEKUCIIOTO rasa.

12.1Tpu geilicTBuY cepHOI KUCIOTEI Ha IEPOKCU] O0apusa o0pasyeTcs Ie-
poxcuj Bogopoga. Hanumure ypaBHeHNe peaKIun.

13.Kax nonyuuTs: a) U3 XJ0pHa HATPHA cynb(daT HATpHUA; 0) U8 CyJIb-
dara xeneza(lll) orcup xeneza(lll)? Hanummure ypaBHeHUA peak-
U,

14.Kaxr uz okcupa xeneza(lll) B e cTaguy MONYUYUTE TUIPOKCH] JKe-
neza(Ill)? HanumuTe ypapHeHUA peaKInil.

15.HanumuTe ypapHeHUA pPeaKNUil monydeHudA: a) xjaopuma mexu(Il)
u3 gaTpara Menu(ll); 6) xkapbouara 6apusa us kapOboHAaTa KANBIHA.

16.]1aBEEI caegyioNIde CONM: HUTPAT cepebpa, kapboHAT MardHud, CyJIb-
dup xeneza(ll), cynedur kanua, HurpaT ceuHua(ll). Kakwe us aux
OyZyT pearupoBaTh ¢ COJIAHON KHCJIOTOM ¢ 0OpazoBaHHeM: a) ocaj-
Ka; 0) raza? Hanuimmure ypaBHeHHA peaKIiHi.

17.0npepenuTe HeZOCTAIIHNE 3BEHBA IelIOYEK, XAPAKTEPHUIVIOIINX
reHeTHUYECKYIO CBA3L BEIleCTR!
a)S —> ? —> H,50, —> CaS0,;
6) Fe —> Fe, 0, —> ? —> Fe(OH),;

B) Ca —> ? —> 7 —> Ca(NO,),;
+ Ha0 + M + NaOH
r) 80, 225 7 ——£5 9 T ROH, 9,
t + HC1 + KOH + HaSO
o) Mg(OH), —> ? > ? > 7 2274, 9
*18. Husxe npuBeeHLl Naphl BelIeCTE:

a) OKCHJ MeTaJIa ¥ BOLOPOI; B) OCHOBAHHE H KHCJIOTA;
IIPOCTOE BEIeCTBO U KUCIOPOI; OCHOBHBIM U KHCJIOTHBIN
AKTHBHBIH MeTAJLT I KUCJIOTA; OKCH/IBI;

0) OCHOBHBIH OKCHJ 1 BOJA; KHCJIOTHBIHA OKCH
KHCJIOTHBIN OKCHI 1 BOJA; H IEJ10Yb;

OCHOBHBIN OKCHJ 1 KHCJIOTA; I') COJIb ¥ IMET0UL;

COJIB H KHCJIOTA;
COJIb H CONb.

BeniecTBa KaKHX KJIacCOB 06pasyoTesa B De3yIbTaTe UX BRANMOJei-
crena? [IpuBeUTe KOHKPETHBIE IPUMEPEL.
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2.

JIrwbaa kmaccuuranuda yciaosHa. [IpuBeinTe HECKOJIBLKO TTPUMe-
POB COeJUHeHUI, KOTOPhIE He VKIAABIBAOTCA B CXeMY, IPHBEJEH-
HYIO B yueDHHKe (cxema 8, ¢. 163).

TeépAbIil THAPOKCH] HATPUA IPH XpPaHEeHUM HA BO3AyXe cHAUAJA
pacIiIBIBaeTCA, 4 3aTeM OpeBpamaerca B Geablil MOPOLIIOK, pearu-
PYIOIIHUI ¢ KHCJIOTAMU C BblieJeHueM raza. O6bAcHUTE 3T (PAKTEHI.
ITpu BEYTpeHHeH OTHENKe 3TaHUN MTYKATYPAT CTeHEl — UX o0pa-
0aTBIBAIOT B3BECHIO TAIIIEHOM M3BecTH (IHIPOKCHIA KAIbIHA) B BO-
ne. YTo IPOMCXOIHUT NPH ¢BhICBIXAHWH » IITYKATYPKH Ha Boaayxe?
IIpepsosxuTre ciocod, MO3BONAIOIINE YCKOPHUTE « BEICBIXAHHE» .
ITonbayAack Tabinmel pacTEOPUMOCTH, HAUIUTE KHCJIOTEL U OCHOBA-
HHUA, KOTOPBIe He BCTYIMAIOT APYT ¢ APYIOM B peaKIlUIo HeHdTpaauaa-
IAH.

IlpuBeguTe NMPUMEPHI BEIIECTB, PACTBOPHI KOTOPBIX HENb3A Xpa-

HHTH B HHHKOBOM Belpe.

CIroKHbIe BellleCcTBa PaslelIaloT Ha YeThipe BarKHeH-
IIMX KJjlacca — OKCHbl, OCHOBAHUA, KUCJIOTHI, COJIH.

Oxcuabl — CJI0KHBIE BelllecTBa, COCTOAINE TOJIBKO
U3 JIBYX XUMHYECKUX B3JIEMEHTOB, OAMH M3 KOTOPBIX
KUCI0pOofl. BOJBITMHCTBO OKCHAOB PearupyroT Jaubo
C KMCJI0TAaMH, JU00 ¢ IIIeJI0UaMu ¢ 00pasoBaHMEM COJIH U
BoAbl. OKCHBI, PearupyIolire ¢ IeJI0YaMi, HAa3LIBAI0T
KHUCJIOTHBIMY OKcHAAMUY (AHTUAPUIaMU KucaoT). JIro6o-
MY KHCJIOTHOMY OKCHAY COOTBETCTBYET KHCJIOTa, KOTO-
PYIO B OOJBIIMHCTEE CAYYAeB MOMKHO IIOJIYYUTHL B3AHMO-
IelicTBUeM oKcujga ¢ Bojoit. OKcuabl, pearupyroiiue
C KHCJIOTAMM, HAZLIBAIOT OCHOBHLIMHU, TAK KaK KaXI0-
MY TAKOMY OKCHUJY COOTBETCTBYeT ocHOBaHUe. OKCUALI
HanboJiee aKTUBHBIX METAJIJIOB PEarupyioT ¢ BOLOM ¢ 00-
PAa30BAHHEM IIEJ0YeH.

OcHoBaHUA COCTOAT U3 ATOMOB MeTAaJJIa, COEUHEH-
HBIX ¢ THAPOKCOrpynnamMu. Yueao rapoKcorpyn B co-
cTaBe OCHOBAHUA PABHO BaJIeHTHOCTH MeTaia. PacTBo-
PHMBbIE OCHOBAHMSA HA3BIBAIOT MIieaodaMii. UX pacTBOpPhI
€KW ¥ MBLJIKHA Ha OIIYIlb, OHU UBMEHAIOT OKPACKy HUH-
aukaTopoB. IIémoun MOKHO TOIYUYUTH IIPU B3aUMO/IE -
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CTBUH AKTHUBHOTO MeTAaJjia UM ero OKCHUIa ¢ Bogoii. Bee
OCHOBAHHSA BCTYIIAIOT B PeaKIUio ¢ KHcjoTaMu (peak-
I HeHTpalus3allim), a IEJ0YH ellé U ¢ KUCIOTHBIMH
OKCHU/IaMHU, a B CJAyYae BhINIafleHNA OcalKa — 1 C PacTBO-
paMu coJieit.

Kucnorsl cocTOAT M3 aTOMOB BOIAOPOAA, CIOCOOHBIX
3aMeNaThCa HA MeTAJLI, U KUCJIOTHBIX ocTaTKoB. Kucio-
TBI IMEIOT KHCJIBIHA BKYC, H3MEHAT OKPACKY HHAMKATO-
POB, PearupyioT ¢ AKTUBHLIMH METaJLJIaMH, OCHOBHLIMH
OKCHUAAMH U OCHOBaHUAMHN. Bce 9TH peakKIuy MPUBOIAT
K o0pa3oBaHMIO coJjieii. B ompeneéHHBIX caydasax KHC-
JIOTBI PEarupPyIOT C COJIAMM.

Conu cOCTOAT U3 ATOMOB METAJLIA ¥ KUCIOTHBIX OC-
TATKOB, HX MOKHO PaCcCMATPHBATL KAK IPOAYKT 3aMe-
IMeHUsI BOAOPOJA KHMCJOTHI HA METAJJI UJIH THIPOKCO-
TPYIIO OCHOBAHMA HA KUCJOTHBIA ocTaTok. Coxm BeTy-
AT B PeaKIUy 3aMelleHusa: 0ojiee aKTHBHBIA METAJLI
BBITECHAET MeHee aKTHBHBIE U3 pacTBOpoB coseit. Hau-
OoJiee BasKHOE CBOMCTBO COJIEMl — MX CIIOCOOHOCTH BCTY-
IaTh B peaknuu o0OMeHa ¢ APYTrUMH COJAMH, PacTBOpAa-
MH KHCJIOT UM Inesodeii. Peaxkimum oO6MeHa IpoTeKalor,
€CJIX B peayJibTare o0pasyeTcs ocalioK, I'as UM BOJA.

BelnecTBa pas/iMUHBIX KJIACCOB I'eHETUYECKM B3au-
MOCBA3aHBI.



[TTABA 6

Ilepuoduueckuil 3aKOH

u Ilepuoduueckas cucmema
XUMULECKUX IJLeMEeH MO8
.. Mendeneesa

m rlepsue NONLITKK Knaccubukaumm

XMMHUYECKUX DJTEMEHTOB

Ilo Mepe Toro Kak YMCIO0 XUMHYECKHUX dI€MEHTOB, H3-
BECTHBIX HaYKe, IMOCTEIIeHHO BO3PACTAN0, VYEHBIE CTAJH
OpeANpPUHEMATE IIONBITKN BLIAEIUTHL U3 UX YHCIA €CTeCT-
BEHHEBIE ceMelCcTBa 2JeMEeHTOB CO CXOOHBIMH CBOMCTBAMH.
Kanuii, HanpuMep, 0 MHOTMM CBOHCTBAM HAIIOMHHAaET
Hatpuii., O0a IpoCcTHIX BeIllecTBa — 2TO JeTrKomJaBKue ce-
pebpucTo-6eJible MeTAJLJIbI, HACTOJBKO MATKHE, YTO HX
MOJKHO pe3aTh HoxxoM. OHH 00/IaJai0T BBICOKOH XHMMHYe-
CKOW aKTHBHOCTBIO — OKHCIANITCA KHCJIOPOLOM BO3AyXa,
SHEPrUYHO pPearupyioT ¢ APYIrHMH HeMeTaLJIaMH — XJIO-
poM, cepoii, a TaK»Ke ¢ BOLOH M KHCJI0TAMH (4acTO CO B3PhI-
BOM). B coeuuennaAX Kaaui M HATPUA OHOBaAIeHTHBLI. Ux
OKCHIbI OCHOBHEIE, IIPU B3aUMOAEMCTBUU € BOLOU OHHU 00-
PasyioT IIEJ0YH — IUAPOKCHUILI HATPUA U KaaudAa. Jlurui
Li, pyounuit Rb, meauit Cs u ¢ppannuit Fr mo cBoiicTtBaM
CXOJIHBI C HATPHEM H KaiueM. Bce 5TH MeTa/LIbl HA3BAH
UenoUHbLMU, TAK KAK UM COOTBETCTBYIOT LIEJI0YH COCTABA
ROH, rae R — 110060 13 II[eI0OYHBIX MeTAJLIOB.

Ilenounbie MeTaLIbI IPOABIAIT HAUGOIEE APKO BhIpAa-
JKeHHBbIe MeTA/LIMYeCKHe CBONMCTBA: OHH TI'OpPa3go Jerde,
uyeM ApPYTrUe MeTaJIbl (3Keae30, Melb, AJIFOMUHNAN), BCTYIIA-
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IOT B peakIli{ ¢ KHCJIOPOAOM, BOAOI M KucjaoTamMu. M3-za
BBICOKOH XMMHUECKOH aKTHBHOCTH HUX XPAHAT IIOJ CJIOEM
KepocHHA.

Kansmuii Ca, crpormuii Sr u 6apuit Ba Bo MHOrom cxop-
HBI C INEeJOYHBLIMHM METAJJIAMH, OJHAKO B COeJIUHEHUIAX
nByxBajgeHTHBI. OHH MOMYUYNJIM HABBAHUE WENLOYUHO3CMELb-
HblX METAJJIOB, TAK KAK MX OKCHUILI paHbIIEe HA3ZLIBAIH
3eMJIAMH.

Cpean HeMeTAJIOB TAK:KE eCTh IPYINLL 3JIEMEHTOB,
CXOIHBIX II0 CBOMCTBAM. XJIOP IIPH B3aNMOIEHCTBUH C Me-
TaJLJIaMH JAET COJH CONAHON KUCIOThI — XJIOPUIBI, HATIPH-
Mep:

2Na + Cl, = 2NaCl; 2Fe + 3Cl, = 2FeCl,.

Xnopupg Xnopup
HATPHI Eexesa(lll)

ITogo6HO XJOpPY C¢ MeTajdjlaMu pearupyiT dTop, OpoMm
u uon,. IIpu sToM TaksKe MONYyUAIOTCA COJHU, HATIPUMED:

2Fe + 3F, = 2FeF,.

Dropup sxeresa(lll) —
CcoJb PTOPOBOLOPOLHON
(mnaBuKOBOI) KucaoTel HF

OTH IIpoCThIe BEIleCTBA, KaK 1 00pa3yIohe UX XHMH-
YyecKHe 3JIeMeHThI, Ha3bIBAIOT 2d.102eHAMU, UTO B IIepeBoje
C TPEeUYeCcKOro A3bIKa 03HAUYAET «POKIAIOINNe coan» . MoJe-
KVJIBI TAJOTeHOB AByXaToMHusbl. I'ajorenrn: — 3to Haubolee
aKTHUBHBIEe HeMeTaanbl. OHHU JerKo BCTYIIAIOT B PeaKI[HU C
MeTaJIJIaMH M IeJOUYaMU, HO He PearupyioT ¢ KUCJIOPOJAOM.
B coeaunHeHMAX ¢ BOOOPOOOM M METAJLIAME I'aJIOTeHbI OJHO-
BAJIGHTHBI, 4 B KHCJIOPOAHBIX COeNHEHUAX (MX MOJYUYAIOT
KOCBEHHBIM IIYTEM) IPOABJIAIOT IepPeMeHHYI0 BAJeHTHOCTD
ot I mo VII. Oxcupa, B KOTOPOM XHMUYECKHUHA 3JI€MEHT IIPO-
ABJAET BBICIIYIO BAJIEHTHOCTh, HA3bIBAIOT BBICIINM. BbIC-
LIMe OKCHUABI rajoreHoB umelor cocras R,0-, rne R — mro-
001 13 raJoreHoB, KpoMme (hropa.

XuMHUUYecKHe 3JJeMeHThI ceJIeH W TeJJypP BO MHOTOM Ha-
IIOMMHAIOT cepy. B mpupoge oHN 4acTo BCTPeUaloTCa B BUIE
coefuHeHU ¢ Menbio. C pTHM CBA3aHO HX HCTOPUYECKOe
Ha3BaHUE — XAJAbKO2EHbL, T. €. «POKIAIOIIHE MeIb».
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I'Iepaua NoNbLITKK KH'CICCMC'JMKCILWH XAMHMYECKMX 3NeMEHTOB

IIpocTeie BemiecTBa XaJabKOTreHBI — HeMeTasLabl. OHU pe-
arupyioT ¢ MeTaJLIlaMHu ¢ oOpasoBaHHeM CcOJiel, HaIlpH-
mep:

Zn + S =ZnS.

B coemuHeHMAX ¢ BOZOPOAOM U METAIJIAMHA 3TH XUMHYe-
CKHE 3JIEMEHTHI IBYXBAJIEHTHbBI, & B KHUCJIOPOJHBIX COEIH-
HEHMAX MOI'YT ObITh UETBHIPEX- U IHIecTHBaNeHTHbLI. Obuiasa
(hopMysia BBICHIMX OKCHOB XalbKorenos — RO;.

Enié ¢ ogHUM ceMelicTBOM XMMHYECKHX 3JI€EMEHTOB —
01a20pOOHbLMU, UITU UHEPMHbLMU, 2A3AMU BBl YiKe 3HAKO-
MbI. 9TH rasel (rexuil He, neou Ne, aprou Ar, kpuntou Kr,
kcenon Xe, pamor Rn) B HeboabIIOM KOJIUUYECTBE COAEP-
:xarcda B Bozayxe. OHHM COCTOAT U3 OJHOATOMHEIX MOJIEKYJI.
Panbime cuuTanu, 4To MHEPTHBIE T'a3kl BOOOINe He 06pasy-
0T XUMHUYECKUX COeIuHeHU#, 00 5TOM roBOPHUT U UX Ha-
3paume. OqHAKO 3a mocCJIeAHHE IIOJBEKA YUEHBIM YIAI0Ch
MOAYUYUTL MHOT'O COEIUHEHU KPUIITOHA, KCeHOHA U Pago-
Ha. B KHUCIOPOAHBIX COEAMHEHUAX HX BEICIIAA BaJIEHT-
vHocTh pasHa VIII, a coeguuenna ¢ BOAZOPOAOM IIOKA HEM3-
BECTHEI.

1. HasoBuTe H3BeCTHEIE BAM CeMeHCTBA XHUMHYECKHX 3JI€MEHTOB H
KPATKO OXapaKTepU3yHTe ONHO U3 HUX.

2. W3 npuBejéHHOrO NepeyHsd XMMHUYECKHX 3JIEMEHTOR BBIITHIIUTE OT-
[IeJIBHO: a) I[eJIOYHEIe MeTaJLIkl; 0) IEToUHOo3eMeIbHEIE MEeTAJIIIE;
B) raJioreHsl; T') 6J1aropo/iHbIe rasbl.

Br, Na, Al, Ca, S, Xe, K, Cl, I, Li, Ba, Ne, Be, Rb, Sr, F, Fe, He, H.

3. OGosHauus XMMHYeCKHH sjleMeHT cuMBoioM R, HanuinuTe B obiem
BHje (hOpPMYJIBI BOLOPOSHEIX COeLMHEHHUI: a) TAIOreHoB; §) XalbKo-
TEHOB.

4. Hanummunte B 001eM BUje (hOPMYJIBl OKCHIOE U I'MIPOKCHIOB Me-
TAJLJIOB: &) N1eJIOYHBIX; 0) ménouyHo3eMenbHbBIX. COCTABBLTE YpaBHe-
HUA peakl Uil OKCUIOB ¢ BOJOMH.

5. B xaxoM u3 OKCHIOB IEJOYHLIX METAJIJIOB MAacCOBaA JOJA KHCJIO-
poga HanbGonpmaa? OTHOCHTENBHBIE ATOMHEBIE MACCHI ITEIOUHEIX
MeTAaJIJIOB YKa3aHBl B [lepHoguuecKold cUCTeMe XUMHUYECKHUX 3Jie-
meHTOR [I. V1. Menneneera (cMm. nepsrlii ropsan). Ilocrapaiitech
OTBETHTH Ha BOIIPOC, HE IIPOBOJIA PACUETOB.
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Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

6. Bamommawurte Tadbmumny 15.

CemelcTBO XMMMYECKUX 3NIEMEHTOB

€O CXOAHbIMU CEOHCTEAMM Tabnuua 15
Dopmyiaa | Popmynaa
Haszsanue XumudecKue PMy. pMy.
5 BBICTIIETO | BOKOPOSHOTO
cemMeicTBa 9JIeMeHThI
OKCHJIA | coOeNUHEHUA
ITenounsle Metannsl | Li, Na, K, Rb, Cs, Fr R,0 RH

IénouHO3eMeNBHELE
MeTAaJLIBI

XalbKOreHbl
Tamoressr

Braroponusle rassl RO,* He oGpasyior

*H3BecTeH TONLKO JAJIA KCeHOHA.

7. HCHO.TIBB‘_VH HH(I)ODME[H,HOHHLIE HCTOYHHEKH, Haﬁ,zm're, KTO IIepBbIM
H3 XHMHKOB oﬁpa'm:{ﬂ BHHUMAaHHe HA IepHOJHYHOCTH CBOICTE aJe-
MEHTOB.

m AMCl)OTeprIe OKCMAbI U TMAPOKCHAbI

Ber, maBepHoe, y:Ke oOpaTuiu BHUMAHNE, UYTO HanuboIee
TUOUYHBIM MeTAJIJIAM COOTBETCTBYIOT OCHOBHBIE OKCHUJBI U
PAcCTBOPUMbIE OCHOBAHUA (IIEJI0YH), 4 HEMETAJLJIAM — KHC-
JOTHBIE OKCHABI U KMCJIOTBEI. Hampumep, IeJIO4HOMY Me-
TAJIJIy HATPUIO OTBedaeT OCHOBHBIM okcug Na,O u mémroun
NaOH, a memerainny yrinepoay — KucaoTHbi okcupg CO, u
yronsHasa Kuciaora H,CO;. Kucnopoaconep:xalimue KHUCJIIO-
Tl M1 HEKOTOpPbIE OCHOBAHUA 00pas3yIOTCsA IIPH B3aMMOIeH-
CTBHH OKCHUIOB C BOJION, IO3TOMY UX HA3LIBAKOT ODIIMM CJIO-
BOM «THAPOKCHU/BI», T. €. «T'HPATUPOBAHHBIE OKCHUIbI» .

Mzl pasznuuaeM UX 110 GopMe 3anucu: (HopMyJia KHCI0-
Thl HAYMHAETCA C CHMBOJIA BOJOPOIA, a B (JOPMY.Jie OCHOBA-
vHua yraszaubl OH-rpynnei. Hanpumep, hopMys1y yroiasHoi
ruciaorel H,CO; MosxHO 661710 661 HanucaTh Kak CO;H, uan
rak CO(OH),. B mociegueM ciydae eé JIerko CIyTaTb C OC-
HopanueM. Takasa ¢opMa 3amHCH cocTaBa KMUCJIOT He IPH-
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Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

ITogo6HO HepacTBOPUMBIM B BOJEe OCHOBAHHUAM, aM@oO-
TepHBIE THAPOKCHABL He UBMEeHAIOT OKPAacKy HHAMKATOPOB,
a Ipy HarpeBaHHUU PasJiaraloTca Ha OKCHUJ U BOAY.

AM(poTepHBIM THAPOKCHIAM COOTBETCTBYIOT amdoTep-
Hble OKcHuabl. OHHM TaKKe IIPOABJISIOT CBOMCTBA U KHCJIOT-
HBEIX, 1 OCHOBHBIX OKCHJOB, pPearupysa Kak ¢ KHCJIOTaMH,
TaK M ¢ PACILIABJIeHHLIMH II[eJI0YaMH:

BeO + 2HC1 = BeCl, + H,0;
BeO + 2NaOH < Na,BeO, + H,0.

Bepunnar
HATPUS

AmMdoTepHbIe OKCHBI He B3aUMOJeHCTBYIOT C BOJNO.

EL G L T A B [lonyyeHne ruipoKeuaa MHKA

M M3y4YeHUe ero CBOMCTB

Haneiite 8 npobupky 2—3 mn pactsopa xnopuaa UMHKA M Mo kannam gobae-
naliiTe K HeMy PACTEOP MMAPOKCMAO HATpMs OO BeinapeHws Benoro ocapka.
Bs6ontaiTe pacteop ¢ 0capkom M paspenvTe ero HAa ABe 4ACTH, T. €. B B Npo-
6upku. B ogHy npobupky npuneiite consHylo KMCROTY, @ B APYTyld — pAcTEOp
ruapokcuaa Hatpua. Yto eel Habniopaete? 3anMliuTe YpasHEHMs PeaKUMIA M
HabniogeHus 8 Terpags. Kakumu ceoicteamm obnagaer ruapokeuny umHka?

Bonpocel M 3aaHMA

1. aiiTe onpefeneHHUA NOHATHI «OKCH», ¢THIPOKCHI», «KHCIOTA»,
«OCHOBaHHE» .

2. Kaxwe oKCHABI U FHADOKCHAE] HaselBarT amdorepreiMn? Ilpuse-
OUTE TPUMEPEI.

3. Hanumute ypaBHeHHe DeaKIUM OKCHIA GEpPUNIHA ¢ PACIIABOM
MUIPOKCHUIA KAJHA.

4. AwmdoTepHble OKCHABI PEATHPYIOT KaK ¢ KUCJIOTHBIMH, TAK U C OC-
HOBHBIMH oKcHAaMHi. Hanouimure ypaBHeHUA peaKIHil OKCHIa ITHH-
Ka ¢ oKcHA0M cepbl( VI) H oKCcHIOM KalbIuA.

5. Tupporcup nurka (Zn(OH), unm H,Zn0,) Berynaer B8 peaxknum ana-

JIOTUYHO THAPOKCHUAY Gepuinua. UYro mabmogaercda npu neficTBAN
HA HEro CepHOM KHUCJOTH U rHApoKcHAa Kanua? Hamumure ypas-
HeHUd PeaKIuil.

6. Kak nonydyuTs rHADOKCH] ITWMHKA HCXO0MA U3 oKcnga nuaka? Hanu-
HIUTE YPABHEHHUA PeaKIiuil.

7. HKaxwme us oxcupaos (CuO, BeO, BaO, CO,, SO, Zn0O, Na,0) pearupy-
IOT ¢ BOAOH, CONAHON KUCIOTOH, ruApokcu oM Hatpua? Hanumure
YpaBHEHUA PeaKIuii.
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Mepuoanueckmii 3axoH. Mepuoap

*8. Ilpw cHIBLHOM HATpeBAHUM IHAPOKCOKApOOHAT GepuiLius pasjaraer-

cd, obpasyda Tpu okcHaa. Hanumure ypapHeHHe peakIuu.

9. HanumuTe ypaBHeHHMA peaKNUI, XapaKTepHIVIONIHe clelVIoIiAe
IIpeBpalleHuA:
a) Zn0 — ZnSO, — Zn(OH), — Na,Zn0, —> ZnCl,;
0) Zn — Zn0O — Zn(NO,), — ZnCO; —> ZnCl,;
B) Be — BeO —> BeSO, —> ? —> Na,BeO, — Be(NO,),.

10.0xcng DUHKA pearHpyeT IpHU HATPeBAHHH ¢ TBEPALIM KapboHaToM
HATpHU#A, OIPH 3TOM obpasyeTcs NUHKAT HATPHA U BhIleNdeTCH ras.
HanumuTe ypaBHeHHe PeaKIWUN.

m nepuonuqecxuﬁ 3akoH. Nepuogapl

K cepeagune XIX B. Obl710 H3BecTHO OoKoJI0 60 xMMITUe-
CKHMX dJIEMEHTOB. YYEHbIe Pa3HbIX CTPAaH IIBITAINCE HX
Kaaccu(punuposarh. Tak, aJIeMeHTBI CO CXOAHBIMH CBOMCT-
BaMu ObLIM OOBEeAWHEHBl B eCTECTBEHHLIE CeMelicTBa, YiKe
3HAKOMBLIE BaM: IIeJIOYHbIE U IIEJI0OYHO3eMeIbHbIe MeTall-
Jbl, ragoredbl. IlocTpouTh equHYI KJIacCH(PUKAIUIO XH-
MUYECKHMX 3JeMeHTOB BIIEpPBhbie yaasiock npodeccopy Ile-
Tepbyprckoro yausepcurera I[. U. Menneneery. Pacmnomno-
JKHUB CHMBOJIEI BCEX M3BECTHBIX B TO BpeM:A 63 XMMHUYeCKHX
9JIEMEHTOB B PAJ B IIOPAJKE BO3PACTAHUA UX OTHOCUTEIb-
HOHM aTOMHOM MAacChl, OH 3aMETHJI, YTO 2JIeMEHTElI CO CXOJI-
HBIMM CcBoHcTBaMH (HampuMmep, IIe/JIOUHBIe METAJLILI) He
CIeJyIOT HellOCPedCTBEHHO APYI 3a JPYTOM, a Ilepuojuye-
CcKH (peryaapHo) mopropawTceda. OKasarocs, 4TO TaK e 3a-
KOHOMEPHO, Yepe3 Onpele/IéHHLIH MHTEPBAJ IMOBTOPAETCA
«XHMHUYECKHUI XapaKkTep» 3JIeMeHTOB.

Cnenysa sa ll. U. MengeneeBsIM, 3aIIUIIIEM CUMBOJIBI XU~
MUYECKUX 2JIEMEHTOB B HOPAAKE BO3PACTAHHMA OTHOCH-
TeJbLHBIX ATOMHBEIX Macc. IlepBhIii pAl HaYMHAET 2JIEMEHT C
HauMeHbIIIell Maccoil — BOJOPOX. 3a HHUM clIefyeT HHepT-
HBIA ras requi (A, = 4), KOTOpEIH B TO BpeMA ObLI HeU3BeC-
TEeH.

[
L
[N

DJIaropoIHEI it
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I'locnan,ona'renbu OCTh XMMHWYECKUX 3NMEeMEHTOB, POUCNONMOMEeHHbIX

B nopapgkKke yeenuyeHua OTHOCHTENbLHOW ATOMHONM MACChI

Xumuye-
CKHHA
BJIEMEHT

OTHOCHTEIL-

Has aToMHaA
mMacca

H |He|Li

Be B|C|N

111214

(0]

16

F

19

Ne

20

Na

23

Mg

24

Al

27

Si

28

31

32

Cl

35,5

ITopangko-
BBITI HOMED

10

11

12

13

15

16

17

Bricoias
BaJIeHTHOCTH

II | IIT| IV

III

VI

VII

XapakTep
CBOMCTRB
TIPOCTOTO
BEIECTRA

H*

XapakTep
CBOMCTB
BEICIIIETO
OKCHIA

Ilepuon

IlepBbIit

Bropoit

TpeTuii

H — "emeramn, M — merann, O — OCHOBHBIIA,

Bropoit paag HaunHaeTcs MEJOYHBIM MeTAJJIOM JTUTHEM
Li, a zakanuuBaercsa rajgoresoM ¢propom F u 6iraropogsasimMm
raszoMm HeonomMm Ne.

Li
7
1eJOYHOH
MeTaJLI

Be
9

B
11

N
14

o}
16

F
19

rajiorex

diaaropon-

Ne
20

HbIN ras

Crneayoline XUMHYECKHEe 3JeMeHThI 00pasyioT psda,
BechbMa IMOXO0XKHH Ha TOJBKO YTO PACCMOTPEHHBIA.

Na
23
IEJOYHOH
MeTa LI

Al
27

Mg
24

Si
28

P
31

S
32

Cl

35,0
raJiores

daaropog-

Ar
40

HBII ras
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Tabnuua 16

Ar Ca|Sc|Ti|V Cr | Mn|Fe |Co|Ni|Cu|Zn|Ga Ge|As| Se|Br Kr
403940 45|48 |51 52| 55 |56 |59(59|64|65|70|73|75|79| 80 84
18/19/20|21 (22 (23|24 |25 (26|27|28/29 /30|31 |32|33|34|35 |36
II [III | IV |V | VI |VII| VIII(?) 2 II|IIDL|IV|V [VI|VII| ?

H MMMMMMMMMMMMH H H H H

YeTBEpTHIHA

A — amdorepHsii, K — KHCIOTHEIH, ? — HeT JOCTOREPHBIX CReJeHHI

B mauane pana — XUMHYEeCKHH snemeHT HaTpun Na,
ABIAMIUICA, KAK W JIMTHUH, IEJOUYHBIM METAJJIOM, a B
KoHIIe — ranoreH xXJjop Cl u 6nmaropojaHblil ra3 aprosH Ar.
ITocnenoBaTenbHOCTE IEPBLIX 36 XUMHUECKHX 3JI€MEHTOB
npejacrasiaeHa B Tabnume 16.

IIporymepyeM Bce 5JIeMEHTHI IO IOPAAKY, HIPUCBOUB
KaXKIOMY U3 HUX nopsadkxoswiii Homep. Ilosnnee Bul y3Hae-
Te, KaKOoi (JM3HYEeCKUIA CMEICJ OH MMEeT.

PazobpéM psax Ha deThIpe IIPOMEXKYTHKAa, B IIpeneaax
KOTOPBIX IIPOUCXOAUT IepPexol OT 3JeMeHTOB-MEeTAJJIOB K
3JIeMeHTaM-HeMeTallIaM, i HA30BEéM MX nepuojamMu. B npe-
JejlaxX KasKJoro Mepuoia BbICHIASA BAJIEHTHOCTD 3JIEMEHTOB
mocjaeaoBaTeNabLHO BoadpacTaeT. CBOMCTBA BBICIIIUX OKCUIOB
TaKIKe U3MEHAITCA 3aKOHOMEPHO: OT OCHOBHEBIX Uepes3 aM-
doTepHBIE K KICIOTHBIM.
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Korga 1. 1. MenpeieeB IpoaHaIHU3UPOBAJI IOCIEL0BA-
TeJIbHOCTh 3JIEMEHTOB, OH O0HAPYIKMJ, UTO 3aBHCHUMOCTh
CBOIICTB 3JIeMEeHTOB M HUX COeJUHEHHI OT ATOMHOI MAacCChI
ABJIserca nepuoguueckoii. B 1869 r. ou chopmyiupoBa
IlepuoguyecKui 3aK0H:

CBOMCTBA XMMHYECKHX JJIEMEeHTOB, a TaKKe OﬁpEIBYGMHX
HMH ITPOCTHIX H CIHA0KHBIX BellleCTB HAXO0AATCHA B MepHoauue-
CKOIf 3aBMCHMOCTH OT OTHOCHTEJBHBIX ATOMHBIX MACC 3Jie-
MeHTOB.

IleporauansHaa gopmyauposxa . M. Mengeneera
OblIa HECKOJBKO MHOM: «CBOMCTBA IPOCTBLIX TEJ, 4 TAKKe
dopMa ¥ CBOHCTBA COeJHHEHHH 3JIeMEHTOB HAXOLATCA B
IepHUOoAUUYeCKO 3aBMCUMOCTH MJIM, BEIpaMKadAch ajaredpau-
YeCcKH, 00pas3yoT NepuoANUYecKY0 (PYHKIIUIO OT BeJIHUYHMHEI
ATOMHBIX BECOB 2JIEMEHTOB». B To BpeMsa BMeCTO «BeIecT-
BO» T'OBOPUJINA «TeJIO», 4 ATOMHYIO MACCy HA3LIBAJIH aTOM-
HBIM BecOM, eIlé He OBLIM H3BEeCTHBI 0JIaropoAHBIE I'a3bl
U HEKOTOpbLIe APYTHe 3JIeMeHThI.

Pang xuMHuYeCKHX 3JeMEHTOB, PACIIOJOKEHHBIX B IIO-
pAIKe BO3PACTAHMA MX ATOMHBIX MACC, HAUMHAIOIIUICA C
BOJIOPOJAa WJIH IEJOYHOT'0 METAaJJIa ¥ 3aKaHYMBAIOIINIICA
OsiaropoiHbIM ra3oM, Ha3biBawT nepuodom. CBoiicTBa aJe-
MEeHTOB, a TaK:;Ke 00pasoBaHHbBIX MMHU IIPOCTHIX BeIleCTB U
coeqUHEHUH IPH ABMKEHNH 10 IepHUOAY HOCTeIeHHO n3Me-
HAIOTCH.

IlepBBlIil IepUo/ COAEPKUT JUIIL JBA 3JIeMeHTa, BTOPOil
M TPEeTHI — II0 BOCEMb. DTH HNEePHOALI HAa3bIBAIOT MAAbLMU .
B HMX mpu niepexofe OT BOAOPOIA HJIHA IIeJIOYHOI'0 MeTaJlia
K 0J1aropoIHOMY ra3y BBICIIAA BAJEHTHOCTD 3JeMEHTOB II0-
cTeleHHO BoapacTtaet oT I (y Bogopoaa U I1eIOUHEBIX METAJ-
soB) go VII (y ranorenos). Ecnu 6b1 yIanock IIONIYYUTE CO-
eIUHEHNA NHEPTHBIX ra3oB HEOHA U aproHa, TO UX MaKCH-
MaJbHasdA BaJeHTHOCTH Oblyia ObI paBHa VIII.

B oTnrume oT IepBBIX TPEX MEPUOL0B, YeTBEPTLIM U I10-
ciaenyomue (IATHIMA, IIIecToil, ceAbMOil) comep:xar mo 18
H 6oJIee 3JIeMEeHTOB, UX HA3bIBAIOT 00AbULUMU .

YeTBEPTHI IepHo] HAUMHAETCA C IeJOYHOT0 MeTaJjlia
KaJnd, 32 HUM UIET HIEJI0UYHO3eMeJbHBIN MeTAJT KAJbIUEH.
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Caenyromire 10 snemeHToB (Sc — Zn) Taxk:ke ABJIAIOTCA Me-
TaJJIaMH, 32 HUMH PACIOJIOMKEH eIlé OOUH MeTAJLI — TraJ-
auii, a fazee repMaHuii, 00JaJAONINNA HOJIYIPOBOAHUKOBBI-
MH CBOHCTBAMH, U MBIIIbAK, IPOABIAIINA HEMeTALINYe-
CKHe CBOMCTBA. 3AaKAHYMBAIOT YEeTBEPTHI IEPHO] TUIIHYHBIE
HeMeTaJLJIbl — IrajioreH OpoM u OJIAropoJHbIN a3 KPUITOH.
Ilpu aBMKeHUH 110 YeTBEPTOMY IIEePHOAY TaKMKe HaOIIaaeT-
cs Iepexoy] OT 3J1eMeHTOB-MeTAJJIOB K 3JeMeHTaM-HeMeTaJ-
nam. M B aTOM ciydae BeICIIAA BAJEHTHOCTE 9JIEMEHTOB I10-
CTEIIeHHO BO3pPACTaeT, HO B OTJIMYHE OT MaJIbIX [IEPUOI0B 3TO
HOBTOPAETCS JABAMKIbI.

Xoa u3MeHeHUA BAJIEHTHOCTH B UeTBEPTOM IIEPHOJIe OKa-
3LIBaeTCHA HAPYIIEHHBIM B TpEX MecTax. MakcumanbHasa Ba-
JIEHTHOCTS »KeJjie3a, Ko0anbTa i HUKeJIsd, a TAKMKe KPUIITOHA
moxxer gocturath VIII, ogHako JoCTOBEPHBIX JaHHBIX O CY-
NIECTBOBAHUM TAKUX BEIECTB MOJYUYUTH MIOKA HEe YAAJIOCh.
B T0 e BpeMaA BoICIIad BAJEHTHOCTh MEAU JOJNMHA OBITH
paBHa I, HO 5TO IIPOTHBOPEUUT NEHCTBUTENBHOCTH — MeEIb
B COeIMHEHUAX 00bIYHO AByXBayeHTHA. O0bjiCHEHNE 9TOMY
daxTy Oyaer gaHo B Kypce xumuu 10 Kmacca.

Ecnu BBI OBLIM BHHMATENbHBI, TO 3aMEeTHJIH, YTO, pac-
noJaras 3J1eMeHTHI B PAJl, MBI OJHH pas IpeHe0periiv IpuH-
IUIIOM BO3pacTaHHUA OTHOCUTEJIbHOW aTOMHON Macchl: 6Jia-
roponHerii ra3 apros (A, = 40) pacnonoxeHn paHblle Ie-
JlouHoro Merasuiaa kanus (A, = 39). B nporusHOM ciyuae
OBl OBl HAPYIIEH NPUHIUII IIePUOAMYHOCTH: Beab OJaro-
POMHLIM ras Bcerjga IpejlIecTBYeT IeJIOUHOMY MeTaJLIy.
Kak o0bacHUTE 3T0 oTCcTyILIeHne oT npasuia? Beé nmeno
B TOM, YTO B OCHOBE IEPHOAUYHOCTH JIEXKHUT H3MeHeHHEe
HE aTOMHOH MAaCChl XUMHUYECKUX BJEMEHTOB, a JIPYroi,
OPUHIHUOHANLHO 00Jee Ba)XHOM HX XAPaAKTEPHCTHKH.
I. . Mengenees He 3HAJ eLI€ 0 €€ CYIeCTBOBAHUU. ITa
XapaKTepHUCTHKA — 3apAl AJpa — paccMATPHBAETCH B CJie-
OVIoliel riaage yuebHUKA.

1. Cdhopmynupyiite Ileppoguyecknii 3aK0H.

2. Kakue pajpl XUMHUYECKHX 3JIeMeHTOB HAZBIBAIOT IlepuogaMu?

3. Kaxwue cBoiicTBa 371€MEHTOE M UX COeIUHEHWIH HBMEHAKTCA IIePHOIH-
gecKu?

181




Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

4. B raxoil yacTu Ka)KJOT0 IIePHOJA PACIIOJIOMEHEl 2JIeMeHTEI, OTHO-
cAlHecA K ceMelcTBaM: a) IMe/IOYHBIX METAJLJIOB; 0) TajloTeHOB;
B) HHepTHEIX ra3oB? [IpuBeguTe npruMephI.

5. JIng kakuxX XWMHUYeCKUX 3JIeMeHTOB HamboJiee XApAKTEpPHEI: a) Me-
TaJUInYecKye; 0) HeMeTaliuueckre cBolictea? IIpuBenuTe mpuMepHl.

6. Kax usMeHAITCA MeTa/LIHYeCKHe CBOMCTBA IPOCTHIX BEIIECTB B I1e-
puopne?

7. CocraBbre (GOpMYJIBI BEICIIHX OKCHAOB XMMHUUYECKHX 3JI€MeHTOB
BTOPOr'c Nepuoja U 0603HAULTE XApAKTEp UX CBOHCTB (OCHOBHLIN,
aMm(oTepHEBI#, KUCIOTHEIN). [IponnnoeTpupyiiTe ypaBHeHUAMH pe-
AKIUWI cBOMCTBA OKCHUAOB JHUTHA, Oepunnua u yriaepoga(IV). Ka-
KUMH cBOHCTBaAMY 001aJa0T OTBeYaloe UM I'HAPOKCHIbI?

8. Bricmime OKCHABI M TUJPOKCHIB] KAKHX XUMHUYECKHX 3JIeMeHTOB
TPeTBEr0 MEepPHOAA ABIAKTCH: a) OCHOBHEIMHU; 0) aM(oTepHBIMH;
B) kucnorHeIMu? Ilpueennre ux dopmynanl. Kax mamendgerca xa-
paxTep CBOICTE 3THX cOeJUHEHUH B nepuoje?

*9. CKOIBKO 2JIEMEHTOB COJEp)KaT mecToil U cexbmoil mepuoasr? Ka-
KHUM 2JIeMeHTOM 3aKaHYWBaeTCA celbMOH nepuon?

m rl epMoamnYecKas CMCTEMA XMMUYECKMX
snementos [l. 1. Mengeneesa. lpynnbi

OcuogriBasics Ha Ilepuoguueckom 3arone, 1. Y. Men-
JeneeB IOCTPOMI KAACCH(MPUKAINI XHMHYECKHX dJe-
MeHTOB, KOTOPYK HasbIBamT llepHogudyecKol CHCTEeMOI.
OO6LIYHO e€ IIpeACTaBIAIT B BUie Tabauibl. Eciu sanucats
CHMBOJIBL 3JIEMEHTOB KasKJ0r0 IIePHOAA B OTJEeJIbHYIO CTPO-
Ky Tak, 4TOOBI ecTeCcTBEHHLIE ceMelicTBa (IIeJIOYHBIE Me-
TAJLJIBI, FAJIOTeHBI, OJIaTOpPOAHBIE I'a3bl) 00PA30BRIBAIN BED-
TUKAaJbHbIE KOMIOHKM, TO MONYYUM JdAuHHbLI eapuarm Ile-
puoandeckoil cuctemsl (puc. 81). JII. . Mengenees 4are
HCIIOJIb30BaJl 0oJiee KOMMIAKTHYI KOPOTKYI0 (hopmy Ile-
pUoOnUUYecKOl cucTeMbl (CM. HepBBIH (popsal] yuebHHKA).
B Heiil Goablne nepuoibl pas0dUTLI HA 1Ba PALA, B KAXKI0M
M3 KOTOPHLIX BBICIIAA BAJEHTHOCTEL 3JIEMEHTOB IIOCJIEI0BA-
TejibHO Bo3pacrtaeT ot I no VIII. Becero ussecTHO ceMb Hepu-
OJIOB: TPU MaJibIX W uerThipe donbinux. Ilocnenuuii, cenb-
MOM HmepHoJ 3aBepIIéH He TAK JAaBHO: 3JIEMEHTBI C IIOpPSAM-
KoBbIMU HOMepaMu 113—118 6nLIM CHHTEe3UPOBAHLI HA
pyvoexxe XX um XXI BB. U HOIYYMJIH CBOU Ha3BaAHUA
B 2016 .
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Mepuoamyeckan cucrema xumuueckux anementoe [. M. Menpgeneesa. Mpynnsi

Beprukanbable konouKkH [lepuogudecKoil cucTeMbl Ha-
3bIBAIOT Zpynnamu. B kopomkxom eapuanme tabaulbl Ta-
KHX rpynn BoceMb. HoMep rpyimmsl, Kak IpaBHJIO, COBIA-
JaeT C BhICIIEH BAJEHTHOCTBI XMMHYECKOT'O 3JIEMEeHTa,
KOTOPYIO OH IPOABJSAET B COEIMHEHUAX ¢ Kucjaopoaom. Ha-
OpuMep, XJIOP U MapraHell, pacmoJio:keHHbie B VII rpymre,
HMET BBICIIVIO BajdeHTHOCTh VII, a anemenTsl V rpynmnsl
drochop 1 BaHaIUl — BAIEHTHOCTE V.

Kasxnyio rpynny nensaT Ha ABe nodzpynns. — TIaBHYIO U
nobounyio. B znasHyo nodzpynny BXOAAT 3JIEMEHTHI Kak
MAaJIBIX, TAK U OOJIBLIINX IEPUOMIOB, 4 B NOGOYHYI0 — TOJIBKO
Oosbpmux mepuonoB. IlobouHble MOArPYINELI COCTABJIEHLI
TOJILKO U3 3JIEMEeHTOB-MeTALIOB (MX HAa3bkIBAIOT IIePeX0IHbI-
Mu Merajanamu). MHorza miaBHbBIE IOATPYIINEL HA3LIBAIOT
A-rpynmnamu, a nobounsie — B-rpynnamu. Hanpuwmep: ¢prop
Haxonaurcsa B rpynme VII A, a mapraner;, — B rpynne VII B.

B pnumHoM BapumaHTe IepHUOAHYECKON TabIUIILI YHCIIO
rpynno pasuo 18. Homepa rpynm B KOpOTKOM BapuaHTe Tad-
JAUIBl 0003HAYAIOT PUMCKUMU IudpamMu, a B IIHHHOM —
apabcxkumu. B gnuHHOM BapuaHTe TAaOAMIILI INIABHBIX U II0-
GOYHBIX HOATPYIIO HET, TAM OHH 00pasyIoT OTAelbHbIE IPYII-
Obl, HAIIpHMEpP: Ipynna 1 — IeoYHble METAJIbI, TPYIIIa
17 — ramorensrl, rpymma 18 — 6aropogHsle rassl. OJIeMeH-
ThI TOOOYHBIX IIOATPYII 3aHUMAIOT rpynnel ¢ 3 mo 12. 06-
paTuTe BHUMAHHE, KAK COOTHOCATCA HOMeEpA IPYNII B pas-
HBIX BApHUAHTAX MePHOAUYECKON TabIUIIbI.

ITogrpynnosl oOpasoBaHBLI 3JIEMEHTAMH CO CXOJHBIMHA
CBOMCTBAMM: 3HAKOMBIE BAM CeMeMCTBa MIEJOYHBIX METaJ-
JIOB, TAJIOTE€HOB U 0GJIATOPOJHBIX I'a30B KaK pas3 U COCTABJIA-
IOT OTHeJbHBIE MOArPYIIIbI (HaiinnTe ux B IlepuognduecKoit
cucreme). MHOrue cBoiicTBa 2JeMEHTOB 3aKOHOMEDHO M3-
MEHAKTCA B IOATPYNNAX C VBEJIMYEeHHEeM OTHOCHUTEJIbHOI
aATOMHOI Macchl. B IIaBHBIX HOATPYINAX OPH VEEIHUYEHHH
ATOMHOI MacChl BO3PACTAIT MeTANJINYeCKHe CBOMCTRA 2Jie-
MEHTOB U IIPOCThIX BeIleCTB, A HeMeTaJlJInYecKHe YOLIBAIOT.
Tak, B mogrpymnie yriaepona (rmasuada noarpynmna IV rpym-
Ibl) yIJIepol, KpeMHUI ¥ repMaHuil IpejcTaBiasioT coboit
HEMEeTAaJLIbl, 4 0OJIOBO U CBHHEII ABJIAIOTCA MeTaLIaMH.

CxogupIiMu cBoiicTBaMM 00Ja4al0T JWINL SJEMeHTEHI,
ODpUHALJIeKaIe K OfHOoH 1 Toi ke nmoarpynme. CeoiicTea
2JIEMEHTOB IVIAaBHOH ¥ moOO0YHOU MOATPYNII OAHOMH I'DYIIIILI
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Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

1 Cumson 'H 11— MopAakosslii {aTomHbIi) HoMep
1A 1,008+ OTHOCHTENBHAA
rpymna Hassauue | Bonopon 4TOMHAA Macca
H 1 2
1,008 1A
— e i O O O 0O
Li 3| Be 4 = p- d- f-
6,94 9,01 ANEMEHTH FNEMEHTEI ANEMEHTH BNEMENTH
Tlarei Beprnnni
Na 11 Mg 12 3 4 5 6 7 8 9
22,99 #n 113 VB VB VIB VIB VIIBy VIIIB,
Hapuit Marnwii rpynna rpynna rpynna rpynna rpynna rpynna rpynna
K 19| [Ca 20{ |Sc 21| Ti 220 |\ 23| |Cr 24| IMn 25| [Fe 26| |Co 21
39,10 40,08 44,96 47,68 50,94 51,996 54,94 55,85 58,93
Kanmia Kanelwmi Crannmii TwiTaH Bakaui Ypom Mapraned Keneao KofianeT
Rb 37| |Sr 38| |Y 39(1Zr 400 Nb 41| Mo 42| Tc 43|[Ru 44| Rh 45
8547 87,62 88,91 91,22 82,91 95,84 [98] 101,07 102,91
Pybima CIpOHLNIA Wripmi UnpkaHriA HuoBui Monuinen Tesneuuh PyreHui Pogwi
Cs 95||Ba 956||la * 57| \Hf 72||Ta 73| W 74/ |[Re 75/|0s 76]|Ir [
132,01 137,33 138,91 178,49 180,95 163,85 186,21 190,2 192,22
Lieiii Bapwil Jariran Tadkmid TauTan Bankhpam Pesaitia Ochmid Wpiamia
Fr 87| [Ra 88| [Ac ** 8| [Rf 104| Db 105|[Sg 106 [Bn 107|[Hs 108] Mt 108
[223} [226] [227] [261] [262] [266] [264] [289] [268]
MpaHUMA Panuia ARTHHUR Pesepdopamit | | dyBramis CuBopri Bopuid Taccui MeRTHepWi
Ce S8(|Pr 59| Nd 60||Pm 61} Sm 62
% ﬂaHTaHOH,ﬂbi 140,12 140,91 144,24 [145] 150,36
Liepuia Mpazeomm Heomam MNposervid Camapui
Th 90| |Pa 91| U 92 Np 93| |Pu 94
* % AKTUHOW bl 232,04 [231] 238,03 [237) [244]
Topwid Mporakmismii | | ¥paH HermryHui TinyoHnid

Puc. 81, Inussonepuoguelil BapuaHT [lepuoguyeckoii cucTeMBbI

MOTYT CVINECTBEHHO pasiaudaTbcdA. Hampumep, B cocTas
VII rpyInel BXOAAT rajioreHbl — HauboJiee THIHYHBIE HEME-
Ta/abl (INIaBHASA IMOATPYIINA) U HepeXoJHble MeTAJLJIbI Map-
raHell, TeXHeIMii, peduii (mobouHaa moarpymnmna) (puc. 82).
Ectk nu y HuX uto-TO 06111ee? Kaxk mpaBuiio, y 3JieMeHTOB
OIIHOM ¥ TOM Ke I'PYNILI OMHAKOBA BEICIIAA BAJIEHTHOCT,
KOTOPYIO OHU NPOABJIAIT B KUCIOPOAHBIX COeIUHEHUAX, —
OHA paBHA HOMEPY I'DYIINEL.
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MNepuonnueckas cuctema xummueckux anementos [l. M. Mengeneesa. Mpynnsl

18
Vila
rpynna
13 14 15 16 17 ||He 2
1A IVA VA VIA VIIA 4,003
rpynna rpynna rpynna pynna rpynna Tenwh
B 5] [c 5] [N 7| o 8| [F 9] [Ne 10
10,81 12,01 14,007 15,999 18,998 20,18
Bop Yrnepog Azar Kuenopon Prop Heon
10 1 12 Al 13] (Si 14( P 15] S 16| |Cl 17] |Ar 18
VIIB, B B 26,08 28,066 30,97 32,066 3545 39,95
rpynna Tpynna rpymna Anommiui Kpemimit Dochop Cepa Knop Apron
Ni 28| /Cu 29||Zn 30| |Ga 31||Ge 32||As 33| |Se 34| Br 35/(Kr 36
58,69 63,55 65,39 £9,72 1261 74,92 78,96 79,90 83,80
Huxent Meni IS Tannwi TapMaknia Musiuisak Cenen Bpom Kpinmos:
Pd 46|/Ag 47||Cd 48f|ln 49| |Sn 50| |Sb 51| |Te 82|l 33| [Xe o4
106,42 107,87 11241 114,82 118,71 121,75 127,860 126,90 131,29
Mannanma Cepefipo Kagmui Wrgwi Qnoso Cypbha Tenmyp Mag Keeton
Pt 78| |Au 79 Hg 80 (Tl 81| |Pb 82| |Bi 83| |Po 84| |At 83| [Rn a6
195,08 196,97 200,59 204,38 207,2 208,98 [209] [210] [222]
Tnarwka 3onoTo Pryme Tannui CauHey BucuyT TanoHwi Actat Panou
Ds 110|[Rg 1|[cn M2|[Nh 18|[F 14| [Mc 115|[lLv 116|[Ts 17|[0Og 118
[271] |280] [285] [284] [289] [288] [293) [234] [284]
napuurrmmﬂ' Patrenmi KnnepHuLMi HutoHwi Dnepoanid Mockoeui Jusepmoprin | | TedHecowH Oranecod
Eu 63| /Gd ©64||Tb 65 Dy 66| Ho 67||Er 68 Tm 69| (Yb 70| [Lu 7
151,87 157,25 158,83 162,50 164,93 167,26 168,93 173,04 174,97
Enponuit Fappnmemi Tepbuid Juenposai TonsMui Spbud Tynui Mrrepui Niereumi
Am 95| |Cm 96| Bk 7| |Cf 98| |Es 99 |[Fm 100} (Md 101 INo 102{ [Lr 103
[243] [247] [247] [251] [252] [257] [260] [259] [262]
AMepuaLmi Kipiait Beprnwi KanwchopHiai Sirwreini | | Depauit Meupenermit | |HoGenei ToypeHcui

IToMuMO KHCIIOPOAHBIX COeAUHEHN T DOIBIIIOE 3HAUCHNE
HUMET coefuHeHUA ¢ BomoponoM. OHM KM3BECTHEI IIOUTHU
aJisi Bcex aaemeHTOB IlepumoamdyecKoil CHCTEMBI, OZHAKO
HanboJiee TUNWUYHBL JJIA HEMeTaJJoB. B BOZOpPOAHBIX coO-
eIMHEHUAX HeMeTaJ/LIOB BAJIeHTHOCTh 2JIEMEHTA YacTo He
COBIIAZAET C BAJIEHTHOCTBIO B BBICIIEM OKcHOe. UToOBI eé
oIIpeneInTh, HAAO0 U3 8 BLIUECTL HOMep rpyumbl. Hanpu-
Mep, XJop, pacnosoxeHHwlid B VII rpynmne, B BOZOPOAHOM
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Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

vir |
F 9
4| 25%2p° 18,9984
Drop
3| Cl 17
4 | 36 3p’ 35,453
Xnop F 9
2s5%2p° 18,9984
‘:r 25 Mn ‘ Grop
1
45 | 54938 3d%st | 5
Xpom Mapraney Cl 17
3¢7 3p° 35,453
25 Mn 34 | Br 35 sl
p
54,938 3d"dg? 78,98 | 45%4p° 79,904
Mapraneu Bpom Br 35
43 Te i Mo |43 Te |44 € ;:::f" 79,904
[29] 4552 4d5s | [99] 4d°55% | 101,0
Texmeuun - nBgeH TexHeuwnn i 1 53
5s'5p®  126,8044
75 Re 52 |1 53 =
1862  4f"5d%6s’ 27,60 | 55°5p  126,9044 28
Penii Hop At B5
107 Bh W |75 Re |76 :frﬁ'v: 210
[262] 5f76d%7s® ‘6s?| 186,2  afsdées? | 180
Eopuii am Ponmit I'mapHaf moArpynmna —
4 85 " .
IMoGouras noArpymmna; 0] ﬁ:’s s rajJoreHnl
WIHEBI T BI
HepexojHble METAILIbI, e Tgn THEIC HEMeTAJITE,
0DIagaoT CXOOHBIME
0bIaaToT CXOTHLIMA 107 1 a2 b1
" g Bh cROficTEAME
cBolcTBAMYE 2| o6 sMEaTE | (2
an Bopwin
R,0O,

Bricias BaneHTHoCTE VII

Pue. 82. Xnmvuueckue anemedTs! VII rpynnel Ilepuonmueckoil cucTeMbl

coeIlMHEeHUH oAHOBaJeHTeH: 8 — 7 = 1, moatomy dopmyJia
ero Bojgopoauoro coenuaenns HCL. 9nemenT V rpynmsl ¢goc-
¢dop B BOJOPOJAHOM COEJUHEHUHN TpexBajieHTeH: 8 — 5 = 3,
dbopmyna Bemtecrsa PH,. Jlna yao6erea obiue GpopMyisl
BBICHINX OKCHUIOB U JIETYUYUX BOJOPOAHBIX COeTMHEHUI BbI-
HeceHbl B OT/[EJbHBIE CTPOKH MEePHOAHUYECKOH TabJIHIlbI.
Crenyer IOMHHTE, YTO (DOPMYJIBL JIETYUHX BOJOPOAHBIX CO-
eqUHEeHUH OTHOCATCA JINIIEL K 3JIeMeHTaM-HeMeTallJIaM.

B nuxHel yacTu mepuoguUYecKoi TAGMHIIbLI PACIIONIOMKE-
HBEI IAHMAHOUObBL U AKMUHOUJbL. DTH DIEMeHTEI CJIeIYVIOT
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Xap AQKTePHCTHKA XHMMMYECKOro 3NeMeHTa No ero NoONoXeHo B I'Iepnonmecxoii cUcTeme

nocae jgJaaTaHa (Ne 57) m akturua (Ne 89) u popmaspHO TO-
:xe npuHagaexxkart K I1I rpynmne (mogrpynne ckangusa). Oxu-
HaKO pasMellleHMe 9THX DJIEeMeHTOB B Ta0JIHIle che a0 Obl
€€ rpOMO3IK0M U HeyTo0HOoH, I09TOMY 00BIYHO HX BBIHOCAT
3a e€ 1pejebl.

1. Onmummure, Kax mocTpoeHa Ilepmoguueckas cHUCTeMa XHUMHYECKHUX
3JI€MEeHTOB.

2. Yro HasbIBAIOT NEePHOAOM, 'PYNIOL, MNIABHOHN U NOO0YHON MOATrpyII-
namu?

3. Yem paznuuarTcad KOPOTKHUI M JAIUHHBIN BAPHAHTHI NIEPHOJHYe-
crof Tabauner?

4. llouemy cenbMOil Ieproj] HAZEIBAIOT He3ABEPINEHHBIM 7

5. Hazosute xumMuueckwue sneMmeHdTs! I rpynnesl [lepuoagugeckoil cucre-
mbl. Kakve W3 HUX IPDHHAAJEXRAT K IVIABHOH, 8 KAKWe — K 1mobod-
HOM nogrpynmne?

6. Ilepeumcnure Bee seMeHTH! V rpynnel. Kakue cBoiicTEa 27I1eMEHTOB
ABNAIOTCA 0OIIMMHU ANA Beell Tpynnbl?

7. Kak uaMeHSOTCA MeTALINUYECKHe CBOMCTBA 3JIEMEHTOB B IEPHUOJaX;
B IMIABHBIX MOATPYIIax?

8. Haiinure B Ilepuoguueckoii cucTeMe Haubolee aKTUBHBIN MeTasI
H HauboJIee AKTUBHBIN HeMeTaJLl.

9. B xakux nepmMofax M B KAKHX I'PYIIIAX PACHOJIOMEHE] A30T, KHUCI0-
pol, BOAOPOJ, Melh, jesle30, amoMuENUN? Kakue U3 3TuxX XumMude-
CKHX 2JIeMeHTOB HAXOJATCA B INIABHLIX, A KaKWe — B IOOOYHBIX
noarpynnax?

m XapaKTepucha XMMHYECKOro
3/1EMEHTA MO €ro NoJOXEHMIO
B lNepuoamueckor cucreme

OrkpeiTue Ilepuonuueckoro 3akoHa u cosgauue Ilepu-
OIMYECKOH CHCTEMBI XMMHUUYECKHUX 3JI€MEeHTOB — BeJIHMuaii-
nree poctuskenue Hayku XIX B. IlepuoguunocTs uM3MeHe-
HUA CBOMCTB aaeMeHTOB ObLIa u3BecTHA U J0 Mengeneera.
TeHHaIBLHOCTE PYCCKOr0 YUYEHOIO B TOM, YTO OH IIepPBLIM
YBUJEJ B DTOH HNepHOJIUYHOCTH (GhYyHAAMEHTAJbHLIA 3aK0H
IPUPOALL ¥ IMOJIOMHIJ €0 B OCHOBY COCTABJIEHHOM UM Tab-
nuinbl. Pabora Haa nepBoHauanbHBIM BapuauToM Ilepuo-
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Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

Mengenees Omurpuin MeaHoeuy
(1834—1907)

3ameyaTenbHbl PYCCKMIA YYEHBIH, TANGHTAMBLIM
npenoacearens, obLWeCTBeHHLIH AesTens, BHEC-
wiid BONbLIOK BKNOA B PASBMTHE OTEMECTBEHHOM
Hayku. Popunca 8 ToBonbcke B cembe yuurens u
= OUPeKTopa MecTHoil rumHaszuu. Obyuanca s [le-
™ Tepbypre B [naBHOM NeaarorMyeckom MHCTUTYTE M

A A OKOHuMn ero c otnmuuem. [ea ropa oH npoeén

"N : 30 rpaHMuen B NnabopaTopuM U3BECTHORO XMMMUKA
i/ 4 ’// Pobepra byusena. B 1863 r. 6win u3bpau npo-
i / o deccopom cHauana Merepbyprekoro TexHonoru-

' YECKOro MHCTUTYTa, a 3atem — [letep6yprekoro
YHMBEpCMTETA.

Mepewiit sapuant Mepropmueckoit cucteme [. U. Menpenees coctraemun e 1869 r.
8 sospacte 35 ner. B 1869—1871 rr. yuéHeiit oprospemerHo cosepuercreosan [le-
PHUOJMHECKYIO CUCTEMY XUMMHYECKMX 3/IEMEHTOB M NMCaN y4e6HMK NO XMMUKM ONR CTY-
nentoe — «OCHOBBI XMMMM», KOTOPBIH HO BONTME oAbl CTAN CAMbiM MOMYNAPHbIM
y4ebHbim nocobuem. Hokropckas puccepraums [l. M. Menpeneesa «Paccyxpenue
O COeAMHEHWMM CNMPTA C BOAOM» BbING NOCEALLEHO XMMMYECKOW TEOPMM PACTEOPOB.
B Hel OH goKa3an, 4TO PACTBOPEHWE BELLECTB B BOAE CONPOBOXAAGTCH XMMHUYECKMM
B3QMMOAEMCTBMEM POCTEOPEHHOTO BeLLecTEd M PacTEOpHTEns.

Kpyr uHtepecos yuéHoro 6sin HeobeivaiHo wrpok. O pabortan Hag cozganuem
Be3gbIMHOrO Nopoxa, M3y4an npupopaHeie boratcrea Poccuickoi MMnepuH, pyKoso-
amn [naeHoM nanatol Mep M BecOB, NMONOXMB HAYANO OTEYECTBEHHOW METPONOIMH,
MyTeWwecTEOBAN HA BO3AYLHOM WAPE, H3Y4as CONMHEYHbIE 3ATMEHMS.

B csobopHoe epems [muTpui KBaHOBMY 4OCTO 3GHMMANCA NePenneTeHMeM KHMUI
M M3rOTOBMEHMEeM YEeMOAJHOB, 30KyNnas Bce HeobXopMMble MOTEpMansl HeNpemMeHHo
& netepbyprckom loctuHom asope. Pacckazeieaior, 4To ogHaxXabl, NOKYNas TOBAp, OH
YCnbiWwan, KAk 3a ero CNMHOM Ha eonpoc nokynatens «Kro aToT nouteHHbiA rocno-
amHe» npopaeey, oteeTHn: «Heyxenm He 3HaeTe? 370 xe M3BECTHBIM YeMOATHHBIX Aen
mactep MeHaenees».

OHYECKOH CHCTEeMBbI OCJIOMKHAIACH T€M, YTO MHOTHE XHUMH-
YyecKHe 2JIEMEeHThI B TO BpeM4d eIlé He ObLIH OTKPHBITEI. Tak,
He OBLIO M3BECTHO HHU OJHOI'C dJIEeMeHTa, PACIOoI0KeHHOT0
MeXIY DUHKOM M MbINIbAKOM. OOHAKO, €CJIH CYAWUTH IIO
MaKCUMAJbHOW BAJIEHTHOCTH, IIUHK — 2T0 3jeMeHT I rpym-
nbl (oxcuy Zn0), a MmplnbAK — V (BbiciIuil okeux As,O;).
J. U. MenneneeB NpeANoONOMKII, UTO MEXKIY ITUHKOM U
MBINILAKOM JOJMKHLI HAXOJAUTLCHA IBA HEHM3BECTHBIX B TO
BpeMd 3JIeMeHTAa: OJUH U3 HHX II0 CBOMCTBAM JOJIKeH OLITh
IIOXO0X Ha aIIOMUHKH, a Apyroil — Ha Kpemuuii. OH HasBaa
UX SKAAaJIOMMHHEM M 3KaKpPeMHHEeM M Ha OCHOBAHHH IIO-
no:xennd B [lepuoguuecKkoil cucreMe NpeacKasai HX CBO-
crBa. Muorume coBpeMeHHHKH MeHJe/leeBa CKelITHYECKH
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Xapaxrepncmm XMMHMYECKOro 3NemMeHTd No ero NoONoXeH!io B I'Iepuonmecxoii cUcTeme

OTHECJHCh K ero IpeackasanuaM., OJZHaAKO BCKOpe 3TH
9JIeMeHThI OBLIM O0OHApPYKEHBI B IPHUPOJEe — HX Ha3BaIH
rannueM ¥ repManueM. CBolicTBa TajJIWdA W repMaHHAa
OpaKTAYEeCKH COBIIAJIM CO CBOMCTBAMH 3JIEMEHTOB, Ipej-
cKazaHHbIX MeHze/leeBbIM. OTO MIOATBEPAHJIO IPABHUIb-
HOCTh IlepuoanuecKoro 3aKoHa.

IToBTOPHM paccy:XAeHHA BeJIMKOT0 XUMHBKA, T0O3BOJIUB-
II¥e eMy IIpeACcKa3aTh CBOMCTBA SKaKpeMHHA (repMaHuda).
ITo TakoMy e ILIaHY MOYKHO OXapaKTepH30BATL JI000M
XHUMHAUYECKUIT 9JIeMeHT.

1. Onpenenum noaoskeHue sineMmenTta B Ilepuonuueckoii
cucTeMe, ero NOPSAAKOBEIM HOMED M OTHOCHTENLHYIO aTOM-
HYIO Maccy.

Tepmanuii pacmosioskeH B YeTBEPTOM HmepHoe, TIaBHOM
noxarpynne IV rpynnsl, nMeeT NOpsAAKOBLIA HoMep 32 U OT-
HOCHUTEJbHYIO aTOMHYIO Maccy 73.

. . MengeneeB BEIYUCIAI ATOMHYI MACCY 3JIeMeHTA
KaK cpefHee 3HAYeHHE ATOMHBIX MAacCC YeTHIPEX ero OJu-
Kamimux cocegeil mo Ilepmognyeckoil cucreMe — ABYX IIO
IepHoAy #U ABYX mo moarpyumne. Cocenu repMaHua — raj-
JW#, MBIIIbAK, KPEeMHHUHI, 071080 (HaiauTe ux B Ilepmogu-
yeckoil cucreme). OTHOCHTe/IbHAA aTOMHAasA Macca repmMa-
HHUA OyIeT IPUMEPHO paBHAa OJHOH YEeTBEPTH OT CYMMBI UX
ATOMHBIX Macc:

A,(Ge) = +(A,(Ga) + A,(As) + A,(Si) + A,(Sn)) -
— (70 + 75+ 28 + 119) = 73,

. . Meupenees, He 3HaA TOYHO ATOMHYIO MACCy 9Ka-
aJIOMHUHAA (Tallns), IoJIYYNI 3HadeHne 72,

2. OmnpegennM, MeTaaJoM WM HEMETAJJIOM SABJIETCSH
anemeHT. Kak BbI IOMHHTE, MeTAIJIMUYECKHe CBOMCTBA 3a-
KOHOMEDHO U3MEeHAKTCA B IEPUOJAX U MOATrPYIIIax.

B rnasuzoit noarpynne IV rpynne! (B Heé BXOLAT XHMH-
yecKkue snemenTsr C, Si, Ge, Sn, Pb) repmanuii pacmoso-
JKeH MeXKJy HeMeTaJJIOM KpPpeMHUEeM M MeTaJJIOM OJIOBOM.
MoK HO IIpeIIIoNIoKHUTE, YTO OH 00JIaflaeT CBOMCTBAMH KaK
MeTajijia, Tak M HeMmeTasna. [leficTBUTENBHO, TepMaHUI
HMeeT MeTAJLINYeCKH 0J1ecK, HO B TO e BpeMs SABJIAeTCs
OOJYIIPOBOAHUKOM.
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Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

3. OnpenenuM MaKCHUMAJNbHYI) BAJIEHTHOCTH XHMHYE-
CKOT0 3JIEMEHTA U COCTaBUM (DOPMYJIY ero BhICIIETO OKCHAA.

MaKkcuMaJlbHAA BAJIEHTHOCTh 3JIEMEHTOB B KHUCJIOPOJ-
HBIX COeJHHEHHUAX, KaK IIPAaBWIO, COBIAJAeT C HOMEPOM
rpynnbl. l'epmanuii, pacnonoxxesusiii 8 IV rpynne, B cBo-
HX COeJHHEeHNAX YeThIPEXBAJIeHTeH. SHAUNUT, €I'0 BLICIIIHHI
oxcuy umeer popmyny GeO,. IlogobHo OKCUAY KpeMHUSA
Si0O,, oH ABNAETCA KUCIOTHBIM OKCHIOM.

Ha sToM cxo/icTBO ¢ KpeMHUeM He 3akaHuuBaerca. Oba
OKCHJAa He PearHpyioT ¢ BOAOI, HO PACTBOPAITCH B IIIEJIO-
yax ¢ obpazoBamMeM COJIA U BOJLI:

Si0, + 2NaOH = Na,Si0, + H,0;
Cunukar
HATPUA

GeO, + 2NaOH = Na,GeO, + H,0.
Tepmanar
HATpHA
ITpu geiicTBUMH KKUCJIOTHL HA PACTBOPEI 3THX COJIel o0Opa-
3yroTcaA Oelible O0CAIKH KPEMHHEBOH U repMaHMeBOl KHC-
JIOT:

Na,SiO, + 2HCI = H,Si0,| + 2NaCl;
Na,GeO, + 2HCI = H,GeO,| + 2NaCl.

4. JInsa s1eMeHTOB-HEMETAJJIOB MPUHATO YKa3blBAThb
hopmysry IeTy4ero BOIOPOAHOTO COeITMHEHM A .

BanenTHOCT, TrepMaHHMA B BOJOPOJAHOM COEIHMHEHUU
paBHa: 8 — 4 = 4. OHa coBIIaiaeT C BaJIEHTHOCTHIO B OKCHIE.
@opmy.ia BogopogHoro coequnenuda — GeH,. 9ro Bemect-
BO HEYCTOMYMUBO 1 JIETKO pasjiaraeTcH.

Ha namnom mpumMepe BB y0eIUIUCH, KAK MHOTO TT0Je3-
HOU MHG(pOPMAIHNH O CBOHCTBAX XUMHUYECKOT'0 sJIeMeHTa U
ero coeJUHEHHIT MOXKHO U3BJeub u3 Ilepuoguueckoii cuc-
TEeMBI.

Bonpochl m 3agauua

1. Buéwm cocrour anavyenue [lepuonguyeckoro saakosa?

2. HWecxops us nonoxxenuda B [lepuonmdeckoii cucreme, fafiTe xapakTe-
PHCTHKY XHMHYECKUX BJIEMEeHTOB: a) Kanus; 0) cenera; B) 6poma;
r') aproHa.
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Fnaza 6. NEPUOOMYECKMIA 3AKOH W NEPUOJMYECKAS CUCTEMA

IlepBbie mHONBITKM KJIACCH(MUKAIIUA XWUMUYECKHX
9JeMEeHTOB IIPUBEJIH K BBIJIEJIEHUIO) €CTeCTBeHHBIX ce-
MeMCTB CXOJHBIX BJEMEHTOB, HAIpPHUMep IIeJIOYHBIX
MEeTAaJJIOB U TaJIOTeHOB.

TunuuHbIE MeTaJIbl 00pa3yIOT OCHOBHBIE OKCHIBI,
a HeMeTaJIbl — KHcJ0oTHBIe. Ilpucoeguuasa BOgy, MHO-
THe OKCHIbI IIPEeBPAIAI0TCA B THAPOKCHIBI — OCHOBAHNA
u KUCJIOTBI. CyIIecTBYIOT THAPOKCHUABI, MPOSABIAIOIINE
KaK KUCJOTHBIE, TAK M OCHOBHEIE cBoiicTBa. MIX HaswIBa-
1ot ampoTepHbiMu. K uncay aMm@oTepHbIX OPUHALIEKAT
TUAPOKCHUALI MHUHKA, XpoMa, OepHILINA U AJTIOMMHUI.
OKCHIBI 5THUX 3JIEMEHTOB TaK)Ke aM(pOTEPHEI.

Pacmono:xue sjieMeHTHL B IIOPAJKE BO3PACTAHASA UX
OTHOCUTEJIbHBIX aTOMHBIX Mace, [I. 1. Mennenees chop-
myaupoBan IlepuoguydecKnii 3aK0H: CBOMCTRA XUMHUUeE-
CKHMX 2JIEMEHTOB, a TaKiKe o0pasyeMbIX HMH IIPOCTBIX
¥ CJIOKHBIX BEIECTB HAXOAATCA B IEPUOANYECKON 3aBH-
CHUMOCTH OT OTHOCHTEJILHEIX ATOMHBIX MACC 3JIeMEHTOB.

Ha ITepuogmueckom 3axoHe ocHOBaHa I[lepuonmuue-
cKad CHUCTeMa — KJacCH(PUKAIMA XHMHAYECKHX 3JIe-
MEHTOB, KOTOPYIO HpPeACTABIAIT B (opMe TaOJIHUITLI.
Psan snmemeHTOB, pACOJIOXKEHHBIX B TTOPSTKE BO3pacTa-
HHA WX ATOMHBIX MAacC, HAYMHAMOIIHHCA C BOAOPOIAA
HJIH IIeJIOYHOTO METAJLJIA U 3aKAHUNBAIOIIHIICA HHEePT-
HBIM T'a30M, HA3LIBAIOT MMEPUOJIOM, 4 BEDTUKAJIBHBIE KO-
JOHKH — TPYIIIaMH.

Kaxxpaa rpymnmna XMMHUYECKHUX DJIEMEHTOB JeIHUTCH
Ha JBe MOATPYIIIbl — IVIABHYIO U obouHyo. B rmasuyio
TIOATPYIITY BXOAAT BJIeMEHTHI KaK MaJIbIX, TaK U 00JIb-
TIUX MMePUOMOB, 8 B MTOOOYHYIO — TOJBKO OOJBIITUX Te-
PHOAOB. DJIEMEHTLI, IPHUHALIEKAIINE K OJHOH H TOM
JKe IMMOATrpYIIe, 06/Iafa0T CXOOHBIMHY CBOMCTBAMM.

Chopmynuposanusiit . U. Mengeneessim Ilepu-
OJMUYECKUI 3aK0H — OJHO U3 BAHEHAIINX TOCTHXKeHNAH
xumun. OH MO3BOJAET IPENCKA3BIBATH CBOWCTBA HO-
BBIX, €IIé He OTKPBLITHIX 3JIEMeHTOB, a [lepuonuueckan
CHCTEMA — 95TO HE TOJbKO HAIVIAAHAA HJLIIOCTPAIHA
Tlepuonumueckoro 3aK0HAa, HO TAKMKe YAOOHBIN KPATKIAMN
CIIPABOYHUK.
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[JIABA 7
Cmpoernue amoma.

CospemenHas Qopmyauposxa
ITepuoduueckozo 3axKoHa

m ﬂnpo aroma

B pamMrkax aToMHO-MOJIEKYJIAPHOH TEOPUM CUUTAETCH,
YTO BCE BellecTBa COCTOAT M3 aroMoB. Ilpu xuMuuyecKux
peaKnuAax aToOMbI He U3MEHAIOTCH, a JUIIL MePeXoadT 13
OJIHOTO BelllecTBa B Apyroe. MHBIMHU caoBaMM, ATOMbBI XH-
MHUYeCKH HelenuMbl. HemapoMm clIoBO «aToM» B IMepeBOAE
C I'PDEYecKOro 0O3HAYaeT <«HeleJUMbIi»., MoXHO ObLI0 OBI
IPeAIoIOKUTh, YTO ATOM BOOOIIe HEBO3ZMOXKHO pas3IeIuTh
Ha 0oJlee MeJIKHe YaCTH.

Taxme B3IIAABI FOCIIOACTBOBANN foJroe Bpema. OcraBa-
JIOCH HEesACHBIM, YeM aTOMBI OJHOI0 BHAA OTJIHYAIOTCA OT
atomos apyroro uga. B XIX B. Oblyia U3BeCcTHA JHUIIIb OJHA
KOJIM4YecTBeHHAad XapaKTepHUCTHKAa aTOMOB — Macca. Mmen-
Ho eé J1. 1. MeHesieeB IPUHAJ 38 OCHOBY IIPU ITOCTPOEHU U
IlepuoguuecKoil cucTeMbl XUMHUYECKHUX 3jeMeHTOoB. OnHa-
KO OH He MOT O0OBACHHTEH IPHUUYMH IIEePUOJIUUYHOCTH. BBLIO
HEIIOHATHO, II0YeMVy aTOMBI ¢ OJM3K0Il Maccoii, HallpuMep
AMTIOMUHANR U KPEeMHHUH, CHJIbHO OTIMYAIOTCHA II0 CBOMCT-
BaM, B TO BpeMdA KaK aTOMLI ¢ Pa3JIMYHBIMHA MAacCaM#A MOTYT
obiangaTh CXOOHBEIMU cBolicTBamMu. Takum o6pasom, A5 xa-
PAKTEPUCTHKM ATOMOB 3HAHHS HX MAacChl HEJOCTATOUHO.
Bcé a0 HaBOAMIO VUEHBIX HA MBICJIL O TOM, UTO ATOM UMEeT
CIIOKHOE CTPOCHUE.

IlepBrie sKcODepuMeHTANIbHBIE IIOATBEPIKICHUA 3STOrO
nosaBuauchk B KoHIle XIX B., Korga 6b110 00HAPYKEHO, UTO
HEKOTOpHIe BellecTBa IIPH CUJIbHOM OCBEIIeHUN HCIYCKAa-

193




Fnoea 7. CTPOEHME ATOMA. COBPEMEHHASR ®OFMYNTMPOBKA NEPUMOANMYECKOIO 3AKOHA

0T JIYYHU, TPeACTaABAAINNE cOO0I MMOTOK AJLeKMPOHOE —
OTPHUIATEIbLHO 3apPAKEHHBIX 2JIEMEHTAPHBIX YACTHIL. OTO
ABJeHHe HaszBamu (oroadderrom. Ilos:ke BLIACHUJIOCH,
4YTO CYIIECTBYIOT BeIllecTBa, KOTOPbIE CAMOIIPOU3BOJILHO,
Jake B TEMHOTE MCIIYCKAIT 3JIEKTPOHBI I HEKOTOPKBIE IPY-
r¥e 4acTHIIbl. OTO fABJEeHHE HA3BAIHM pPaJgMOaKTHBHOCTBIO.
OTxpeiTHe QoToa(dderTa U PaHOAKTUBHOCTHA OJHO3HAYHO
CBUAETEJIHCTBOBAJO O TOM, YTO BHYTPH ATOMOB €CTh 3JIEKT-
POHBI.

ONEeKTPOH — caMasd JIErKas M3 HM3BEeCTHBIX 3JIeMeHTap-
HpIX dyactul. Ero macca (9,1 1031 kr) 8 1837 pas MeHbIIIe
Macchl CaMoro JIErKOro M3 aTOMOB — aToMa BOAOPOAA.
OIeKTpUYECKUIT 3apAJ 3JIeKTPOHA HA3BIBAIOT 3leMeHmap-
HblM — OH HAUMEHBIIIHH M3 BcexX 3apanos. Bece nM3BecTHEIE
MIOJIOKHUTEIbHEBIE U OTPUIATEIbLHBIE 3aPAALl KPATHLI 3apAXY
BJIEKTPOHA, MIO3TOMY €r'o abCOMI0THYIO BeIMNUYHHY OPUHAMA-
0T 3a eAUHHIY H3MepeHus. VMMeHHO B 3THX egUHHIAX
OOBIYHO YKAa3BIBAIOT 3apA/l BCEX YACTHUIL: 3JIEKTPOHOB, HOHOB
U Ip. 3apAl caMoOTro 3JIEKTPOHA paBeH —1.

AToM He HMeeT SJIeKTPUUYECKOro 3apAaa, 3HAYUT, IIOMH-
MO 9JIEKTPOHOB B HEM JOJIMKHEL CONEPKATECA U MOJOMKUTEb-
HO 3aps:KeHHbIe YacTHIlbl. Bech MOMOMKHTENLHBLIH 3apal
aToMa COCpeJIoTOYEH B IIeHTpe, B AApe, KOTOPOe OKPYKeHO
OTPHUILIATEJILHO 3apAKeHHBbIMU 3JeKTpoHaMu. Adpo — ca-
Mas TAMKENIasd, HO OJHOBPeMeHHO U caMas MaJleHbKas Y4acTh
aroma. Macca sapa cocrasiadeT
oroisio 99,97% or Maccel aToMa,
a ero paguyc NpUMepHO B CTO ThI-
cAY pa3 MeHbIIlEe pajuyca aToma
(puc. 83). UubpIMH clIOBAMH, €CJIH
pasMep AApa MbICJIEHHO YBeJIH-
YUTH 40 1 ¢cM, TO aToM OymeT 00JIb-
Ille BCeX CAMBIX BBLICOTHBIX 371a-
Hu# (puc. 84, a). dapa Bcex aTo-
MOB, BXOOAIIMX B COCTAB 3eMHOMH
KOpbI, MOTYT YMECTUTHBCA BHYT-
PH OJHOT'O MHOT'OKBAPTHUPHOI'O JI0-
Mma. fnepHoe BemiecTBO obsamaer
HeoObIYaHO BBICOKOH ILJIOTHO-

~/— DNeKTpoH

Pue. 83. ATOM COCTOUT K3
OOJIOKUTENIBHO 3apAiKeH-

HOI'O Aipa ¥ OTpHLIATEeJbHO
3apAMeHHbIX 3eKTPOHOB
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flapo aroma

Kpemns MIY

Pue. 84, Tak peirnanest 661 ATOM HATPUA, €CJIH OBI pa3Mep ero axpa
yBenuunicH 1o 1 cm (a); peansHoe H300paXKeHIe ATOMOB HATPHUA
HA NOBEPXHOCTH, NOJNYYEHHOE ¢ IOMOIIbI0 CKAHHPYIOIIETO
3JIeKTPOHHOT0 MHKpPOCKoIa (4)

ATOM — 3TO 3IeKTPOHEHTpadbHAA YACTHIIA, COCTOAIAA
U3 MOJOKUTENbHO 3aPAKeHHOro AApa U OTPUIATENIBHO 3a-
PAMKEHHBIX 3JIEKTPOHOB.

HAnpo aTroMa COCTOUT U3 YACTUIL ABYX BUIOB — IIPOTOHOB
U HeHTpoHOB. IIpOTOHBI — MIOJOKUTENBHO 3apAKeHHBIE
4acTHILI ¢ 3apAgoM +1, a HeHTPOHBI He MMEIOT 3apdajaa.
3HAUYNUT, BECh MOJOKUTEIbHBIN 3apA] AApa CO3/IaEéTCA IPOo-
TomaMHu. Ix obiiee uncio pasHO 3apany Anpa. Maccsl npo-
TOHA ¥ HEHTpOHA IIPUMEPHO paBHEI 1 a. e. M. JIfo0oit aTom
3JIEKTpOHeHTpalied, T. €. YHUCJI0 IPOTOHOB ¢ 3apaAmoM +1
BCerjga paBHO YHMCJIY 3JIEKTPOHOB ¢ 3apagoM —1. CBemeHusa
0 yacTHIlax, 00pasyommux aTromM, 000011eHbl B Tadauie 17.

Iosroe BpeMA yY€Hble CUUTAJM, YTO IIPOTOHBI M HEHT-
POHBI ABIAITCS 3JI€MeHTAPHBIMY YacTHIIAMM, T. €. He MO-
I'yT OBITE pas3felieHbl Ha OoJlee MeJIKHe yacTu. Teneps JoKa-
3aHO, UTO OHHU TOMX{e MUMEIOT CJOM(HOE CTPOeHHE U COCTOAT
M3 TPEX KBAPKOB. DJEKTPOH A0 CUX IIOP CUMUTAIOT dJeMeH-
TapHO# yacTUllei,

Bo Bcex aroMax OZHOI'O U TOI'O e XUMHUYECKOT'o 3Jjie-
MEHTA YHCJIO IIPOTOHOB Z BCEeraa OJNHAKOBO (M paBHO 3aps-
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Fnoea 7. CTPOEHME ATOMA. COBPEMEHHASR ®OFMYNTMPOBKA NEPUMOANMYECKOIO 3AKOHA

Yaecruubl, o6pasyiowiue arom Tabnuua 17
060~ 3 Mac- Macca
A=
Yacruna | 3uaue- OTrpreiTHE ap | COBOE
HUe pAx YHUCIO B ET B a. e. M.
InmexT- é Hox. k. Tom- | -1 0 9,11-10-31 | 0,00055
poH coH, 1897
IIpoTon P 9. Pesepdopn, | +1 1 1,67-10°27| 1,0073
1920
Heiir- n . Yegpuk, 0 1 1,67+10-27| 1,0087
poH 1932

Oy Aapa), a 4ucjio HeiiTpoHoB N ObIBaeT pasHBIM, II03TOMY
Macca aTOMOB OJJHOT'O ¥ TOT'O JKe 3JIeMeHTa MOXKeT OBIThH pas-
JIMYHOM. ITO 03HAYAET, YTO He Macca, a UMEeHHO 3apAx A/1-
pa fABJSeTCA OCHOBHOI XapaKTepUCTUKON, omIvuaroniei
aTOMBI OJIHOTO BHA OT ATOMOB [IPYTOTo BUAa. 3HASA CTPO-
eHue AApa aToMa, MOXKHO IaTh DoJiee TOUHOE OmpeeseHe
MOHATUA «XAMHUYECCKHI 3JIeMEHT» .

XuMUAUECKHH HJIeMeHT — 3TO0 BH ATOMOB C OITHHAKOBBIM
3apAnoM Aapa.

B cBsi31 ¢ OTKPBITHEM CJOJKHOTO CTPOEHHSA aToMa ObLiIa
usMenena u popmyaupoBKa I[lepuoguuecKoro 3akoHa:

=t

CBOMCTBA XHMHYECKHX 3JIeMEeHTOB, a TaK:Ke 00pa3oBaHHBIX
HMH BellecTB HAXOAATCA B MePHOTHIECKOH 3aBMCHMOCTH OT
3apAI0B ATOMHBIX AIEP.

Bonpocel M 3agauus

1. Kaxwe uacTHOLI BXOAAT B cocTaBR: a) aroma; 6) aToMHoro anpa?
Kaxoii onu umeroT 3apan?

2. Kaxwue xapaKTepHCTHKH aToMa Bbl 3HaeTe?

3. JaiiTe onmpejeseHHUd NOHATHH «aATOM» U «XHMHYECKUI 3JIeMEHT» ,

4. Ilpusegputre coBpeMeHHYIO hopmynupoeky Ilepmomuueckoro saxo-
Ha. YeM oHA OTIUYAETCA OT TOH, KOTOPVIO BEI VUUIH paHee?

5. Hppo aroma renua mmeer zapaj +2. CHONBKO 3JeKTPOHOB COJep-
JHHUT aTOM renua’?
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6. Arom yriepona conepokuT 6 ssekTpoHoB. Hemy paBeH 3apA: a) aTo-
Ma yriaepopa; 6) aapa aroma yraepoga?

7. 3apap anpa anemeHTa B 2 pasa Oonblle HOMepa ero rpyInbLl B
ITepuoguueckoii cucreme. Karoii aTo snemenT? CKONBKO 3JIEKTPO-
HOB B ero arome?

m rlopﬂp,l(osblﬁ HOMEp 3NeMeHTd.

UsoTonsl

B 1913 r. yuesuk 9. Pesepdopaa aHrnuicKuii pusuk
I'. Mosnu B onbITax ¢ peHTTeHOBCKUMU JIy4aMU OIIpeesInl
3apAAbl ATOMHBIX silep MHOTMX XHMHWYECKHX 3JIeMeHTOB
U JJoKasaJl, 4To 3apad adpa 6cezda HUCAEHHO paseH nopaod-
Kosomy (amomHomy) Homepy aremernma 6 Ilepuoduveckoit
cucmeme:

| TlopsaaKOBEIH HOMED
|3apanx agpa l = =

Ymcsro poTOHOB | __ Yueno 3TeMeHTAa
B spe (Z) 3NIEKTPOHOB B Ileprogudeckoit
CHCTeMe

Tax, mopsAAKOBBIT HOMED BOAOPOJA PaBeH eAUHUIIE, AT~
pa Bcex aTOMOB BOAOPOJAAa UMEIOT 3apsaja +1, T. e. colepsxar
onun npotoH (Z = 1). B 1o :Ke BpeMmsa aTOMBI BOJZOPOIa MO-
I'yT pasjiuvyaTbCsd YHCJIOM HEeHUTpOHOB B Anape (u, cienosa-
TeJIbHO, MAaCCO#): sifipa aToMOB OOBLIYHOTO BOAOPOA COBCEM
He cofep:xaT HeiTpoHOB (N = 0), aapa TAMKETOr0 BOLZOPOAA
(neiiTepusn) copep:xkaT onquu HeiitpoH (N = 1), a anpa cBepx-
TAMKENIOro Bomopona (Tputusa) — mABa HelitpoHa (N = 2)
(puc. 85).

Puec. 85. Tpu nzorona Boopoja
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Ob6111ee YMCI0 IPOTOHOB U HEHTPOHOB B AApe HA3bIBAIOT
MACCOBBLM YUCTOM amoma A:

A=Z+N.

Maccoroe uncio = Yucao IPOTOHOR ~+ | Yucno HelITpoHOB

Tax Kak Macca KaJoro IpoToHa M HeHTpoHA NpUMep-
HO paBHa 1 a. e. M., a Macca 3JIeKTPOHA OUeHb MaJia, TO Mac-
co80e HUCA0 amoma npubaU3uUmMesLbHO PABHO €20 OMHOCU-
menbHOl AamomHOoIl macce.

B sapepHoii XMMHUM HMCHOJL3VIOT CIlelMAIbHbIe 0003HA-
YeHU A ATOMOB: 3apAl AApa, T. €. HOPAAKOBLIN (ATOMHBIHN)
HOMEDP HNHUINYT CJeBa BHU3Y OT CHUMBOJIA XMMHUYECKOT0 3Je-
MeHTa, a MACCOBOE YHCI0 — CJIeBa BBEpXY, HATIpHUMeEp:

Maccosoe _
YHCTI0 A e

O ——— CuMBOJI XUMHUYECKOTO
2JIeMEeHTA

[lopaak

(ATOMH

HUnorpa au»kHUi nageke onyckaror: 160. PasnosugHoc-
TH aTOMOEB OJHOTO I TOIO e XMMHUUYeCcKOI'0 3JIeMeHTa, KO-
TOpEBIC UMEIOT OJUHAKOBLINA 3apAf A1pa, HO Pa3sHYIO Maccy
(MaccoBoOe YHMCJI0), HAa3BIBAIOT u3omonamu. U3oToner ogHo-
0 ¥ TOTO Ke 2JIeMeHTa PasJUYanTesa YHUCJIOM HeHTPOHOB B
anpe. B HazBaHWAX HM30TOIIOB KPOMe HA3BAHHUA XHUMHUUE-
CKOr'0 3JIeMeHTa YKAa3bIBAIOT U MACCOBOE YUCJIO aTOMA:

Yrnepon-12 Vraepon-13
«C Pl

o~

HsoTonel

Bcero uzsectrno 6oaee 2000 130TONIOB, U3 KOTOPBIX 0KO-
o 300 cyiiecTBYIOT B IIPUPOJE, 4 OCTAJBHEIE HOJYYEHBI
HCKYCCTBEHHBIM IyTéM. Hamnpmmep, B mpupoje BCTpeua-
I0TCA TPU U30TOIA KHUcopoga: Kucaopon-16 (160), kucio-
pon-17 (170) u kucaopoxn-18 (1¥0). Xumuueckue croiicTBa
HM30TOIOB OJIMHAKOBEI, & HEKOTOpPLIe (hU3nUecKUe CBOHCTBA
HEe3HAYUTEJILHO PA3JIMYAIOTCA.
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3HadA HOPAAKOBBIIA HO-
Mep 2JieMeHTa M MacCcoBOe
UHWCJIO U30TOoI1a, JerKo pac-
CUHTAaATh, CHOJBKO 3JJIeKT-
POHOB, IIPOTOHOB H HeEMT-
POHOB COJAEPHHUT ,ﬂ,aHHbIﬁ
arom. Ywmeao DJIEKTPOHOB
paBHO YHCAY IIPOTOHOB Z,
KOTOpOe coBrnagaeT C II0-
PALKOBBIM HOMEPOM (3aps- Puc. 8.,6' PaguoakTHBHEBIN MeTaNn
OM AApa), a YMCI0 HeHT- KIOPUi CBeTUTCA B TEMHOTE,

ucnyckas 60JIbII0e KOJIHYECTBO

POHOB N PaBHO pasHOCTH Anep renus
MeXIyY MaCCOBBIM YHCIIOM
A U1 zapsajgom anpa:

N=A-7Z.

BosbmuaCTRO BUIOB aTOMOB CYII[ECTBYEeT BEYHO, T. €.
UX Anpa He pacnagamTcesa. OTHAKO HEKOTOPbIe U30TOIIBI 00-
JazaoT CcrnocoOHOCTHIO CaMONPOU3BOJIBHO IIPEeBpAaIaTbes
B ATOMBI APYrUX 3JIEMEHTOB, HUCIYCKAsA 3JIEKTPOHBI WU
aapa reauda (puc. 86). CmocobHOCTS Agep aTOMOB CAMOIIPO-
H3BOJIbHO pacHajaThbCd Has3bIBAIOT paduoakKmuéHOCmbIo,
a 3JIeMEeHThI, BCE U30TONBI KOTOPHIX HEYCTOMYMBEI U CAMO-
IPOU3BOJIBHO paclafalmTcsa, Ha3bIBAIOT paduoakmuéHbl-
mu. Tak, pafoOaKTUBHBIMH ABIAKTCA BCE 3JIEMEHTHI, CJe-
nyioiue 3a sucMmytoMm B Ilepuoamueckoit cucreme. s
MHOTUX M3 HUX B IEPUOAMUYECKOIT Tabiulle MpUBEIeHa He
cpelHAA aTOMHAs Macca, a MaccoBoe YKMcjo HauboJiee 10JI-
TOKUBYIIEro u30TONa (0HO B3aKJHUYeHO B KBaJpaTHbIe
CKOOKI).

3amaua. CKOJILKO 5JIeKTPOHOB, IPOTOHOB U HEHTPOHOB
COIEPIKUTCA B aToMe ypana-238?

Pemenmne.

VpaH uMeeT HOpPAAKOBBIN HoMep 92, ciaemoBaTesabHO,
aToM ypaHa comep:xkut 92 mporona u 92 sanekrpona. Haii-
JEM YHCJIO HeTPOHOB B A[pe aToMa ypaHa-238:

N=A-Z; N =238 -92=146.

OrsBer. 92 anexrpona, 92 nporoua, 146 HeliTPOHOB.
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Bce xumMHuyeckme sIeMeHTBI IMEIOT II0 HECKOJIbKO HM30-
TOIIOB, IIPAYEM Y€M BBIIIIE 3apA AApa dJeMeHTa, TeM 00J/Ib-
IIIe U30TOIIOB OH uMeeT. Tak, Bomopoa 00pasyeT BCero Tpu
u3oromna, a ceuHerl (Z = 82) — 32, ¢ MaccoOBBIMH YHCJIaMH
ot 183 10 214. 13 HUX TOJBKO YeThIpe HalJeHbI B IIPAPO-
Iie, a ocTaJbHbBIE IOJYUYeHBl HCKYCCTBEHHO.

MHorue XuMHAYeCKHe 3JIeMeHThI BCTPEYATCA B IIPUPO-
Jle B BHJie CMEeCH HeCKOJIbKHX H30TOIIOB, HAIIPUMED YIJIEPOI
(12C, 13C u 1%C), aszot (4N u 15N), kuciaopoz (10, 170, 180).
PexopacMenoM no yucay npupoausix nazoromnos (10) asuasa-
ercs O0JIOBO. B To »Ke BpeMs HEKOTOpbLIe XHMHUUYECKHEe dJe-
MEeHTHBI UMEIOT JIMIIIL OAUH IIPAPOJAHBIN M30TOII, HAIIPHUMED
drop (1F), marpuit (23Na), amomuunii (27Al), ¢ocdop
(31P).

Brl, HaBepHOe, 3aMeTHUJIM, YTO 3HAYEHUA OTHOCHUTEJIL-
HEBEIX aTOMHBIX MAcCC 3JI€MEeHTOB, IPUBEAEHHLIe B IIePUOLH-
ueckoil Tabnuie, He apnaTca Henouucnenusimu: A (C) =
=12,011, A (Cl) = 35,453. B nepsy1o ouepesb 3TO CBA3AHO
¢ TeM, UTO OOJILIIUHCTBO 3JIEMEHTOB BCTPEYaeTCA B IIPUPO-
e B BUJE HeCKOJbKHX M30TOIOB, U 3HAUeHUEe, IIPUBEIEH-
HOe B Tabiulle, ABJAETCA CPEIHHUM, PACCYUTAHHBIM C yUE-
TOM IPOIEHTHOrO COMEePKaHuA KasKI0ro N30TONA B 3€ MHO M
Kope. Tak, NpUpOAHBINA XJIOp IPUMEpPHO Ha 75% COCTOHT
u3 aromos 35Cl u ma 25% us 37Cl, noaromy ero aromHas
Macca paBHa 35,5,

Bonpocel m 3agaums

1. flnpo aroma XMMHYECKOT'O 3JIeMeHTa COLePIKUT IBA IPOTOHA U OJUH
HeHATpoH. 3anumuTe 0603HAYEHUE 3TOI'0 ATOMA C YKAZAHUEM XHUMHU-
YeCKOr'0 CUMBOJA, IOPAJKOBOr0 HOMepa 1 MACCOBOTO UHCIA.

2. Ilporor mpencraBaser cob0od AP0 HEKOTOPOTO aTOMa. SalWIIHTe
ofo3HAaYeHHe 3TOT0 aTOMa.

3. CKOJIBKO OIPOTOHOB U 9JIEKTPOHOB CONEPHUTCA: 4) B ATOMe KHCIOPO-
ma; 6) B MOJIeKV.Ie BOABI?

4. CROILKO 3JIEeKTPOHOB B MoJiekyJe oxkcuga yrrepona(ll)? Hasoeure
[IPOCTOE BeILIeCTBO, MOJEKYJIa KOTOPOI'O0 COJEPIKHT CTOJNBKO JKe
3JIEKTDOHOB.

5. Yem omiHualTCA ATOMBEI ABYX H30TOIIOB OJHOTO U TOrO e XUMHUYe-
CKOTO 3JIeMeHTa?

6. CroOJBKO NPOTOHOB ¥ HEWTPOHOB COJEp:;KaT Anpa Kuciopona-17,
yrnepoza-14, neaua-1377?

200




SnekTpoHsl & atome. Opburanu

7. Kaxkoil n30TOI HATPUA CONEPIKUT TAKOEe Ke YHCJI0 HEHTPOHOB, UTO
u uzoron 24Mg?

8. Hanummmwre 0603HAUEHUA ATOMOB, A/]pa KOTOPLIX CONepkAaT: a) 2 po-
TOHA U 2 HeillTpoHa; 6) 15 nporoHos u 16 HeliTpoHOR; B) 35 npoTo-
HOB U 45 HelITPOHOB.

9. W3z npuBeléHHOTO HUJKe CIIHCKA BbIOepHTe: a) H30TONEL; 0) aTOMEI ¢
OZWHAKOBBEIM UHMCJIOM HEHTDOHOB B sZipe; B) ATOMBI ¢ OJHUHAKOBEIM
maccoBbIM uncaom: 1§50, 11C, 1IN, 13C.

*10.Monekyia BOAOPOAA COCTOUT U3 JBYX aToMOB. CKOJIBKO Da3HBEIX BH-
OB MOJEKYJ MOXKeT ObITh 0Dpa3zoBaHO U3 TPEX M30TONOB Bojopona?
Bo CKONBKO pas caMad TAMXKENad U3 9THX MOJEKYJ TAMKEeJee camoil
JErKoi?

11.CrosbKO pasHEIX BHJIOB MOJIEKYJI BOABLI MOKeT OBITH 00pazoBaHo U3

TPEX UZ0TONOB BOJOPOJAA U TPEX U30TOIIOB KUCIopoaa?

*12.CroNBKO pa3HBIX BHIOB MOJEKYJ BOJEI MOMeT 6LITE 06pasoBaHo U3
TPEX M30TONOB BOAOPOAa U TPEX U30TONOB KHUcaopona? Yemy paBHa
OTHOCHTeJIbHAA MOJeKYJIAPHAA Macca caMol TErKoi U caMoi TAMKE-
no# u3 HUX?

*13.1Ipuponuasa Meas cocToUT U3 NBYX uzoTonos: 53Cu u 65Cu. Paccuu-
TalTe NPOIEHTHOE COJAeprKanue KaKAoro U30TONA B 3eMHOH Kope,
ecJIi OTHOCHUTeJIbHASA ATOMHAA Macca MeJu paBHa 63,5.

m 3HEKTp0HbI g atome. Opburanu

B xuMunuecKUx peakIuAX AAPA ATOMOB HEe U3MEHAIOT-
cia. Yro ke Torna npoucxonur? Kakne naMmenenus nperep-
II€BAIOT ATOMELI yriepoja npu ropeaunu yrua? Ilouemy Be-
IIeCTBa, COJEPIKAIlle aTOMbBI OQHOI'O M TOTO Ke dJeMeHTa,
HaIpuMep HATPUM, F’MAPOKCU] HATPHUA U XJIOPHJ HATPHUAI,
TaK CHJILHO PasJIHYalTCA II0 CBOMCTBAM, HO B TO K€ BPEMS
HMEIOT CXOICTBO C BellleCTBAMM, 00pa30BaHHBIMH aTOMaMHK
OPYTHX 9JIEMEeHTOB (rUAPOKCHI HATPHUA ¢ THAPOKCHAOM Ka-
nusa)? YuéHble YCTAHOBUIH, YTO BCE XMMHYECKHE CBOMCTBA
BEIIeCTB ONpeNeNAaloTCA CTPOeHHEeM 3JIeKTPOHHEBIX 000JI0-
YeK aTOMOB.

Baaropaps upeasbruaiino maaoi macce (moutu B 2000 pas
MeHBIIle, YeM Macca [IPOTOHA M HeATPoHA), 5JIeKTPOH oba-
JaeT VHUKAJIbLHBIMH CBOMCTBAMM, OTIMYAINIUMU €ro OT
Oojlee KPYIHBIX YACTHI[, — OH OJHOBPEMEHHO IIPOABJIAET
CBOMCTBA M YACTHILI, ¥ BOJHEI — I'OBOPA HAYYHBIM A3BI-
KOM, MMeeT ABoiicTBenHyio npupony. Ilomob6mo apyrum
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4JacTHUIIAM, 3JEKTPOH obaagaer
ompeaeNéHHON Maccoil M 3aps-
JOM; B TO K€ BpeMA IBHIKY-
Hiuiicsa BJEeKTPOH IIPOSABJIAET
BOJIHOBBIE CBO¥icTBa. BosHa oT-
JUYaeTcsa OT YaCTHUILBEI TEM, YTO
eé IOJOXKeHHe B IPOCTPAHCTBE
B JIaHHBII MOMEHT BpEMeHU
HeJb3A TOUHO OIIpeaeauTs. Kor-
Ja BBl TOBOpHUTE, TO 00pasyio-
IUIicA IPU 9TOM 3BYK (3BYKO-
Puc. 87. OneXTpoHHOE Bble¢ BOJIHBI) CJBIIIIEH He B Ka-
00JaKo0 U aTOMHas opbuTalk KOHW-TO ONpEeIeJEHHONR TOUKe,
a BO BCEM OKpY’KalwIIeM Bac
npoctpaHcTBe. Tak M 9JIeKTPOH HAXOAWUTCA HE B OJHOM
KOHKPETHOH TO4YKe, a 00pa3yer alekmpoHHoe 061aKo.

JJIeKTpOHHBIe o00JaKa, CO3JaBaeMble OTAEeJbHbBIMU
BJIEKTPOHAMHE, B cyMMe 00pasyioT ol0lnee sJIeKTPOHHOe 00-
JIAKO aToMma.

Amomnas opbumans — 370 00JIaCTH IIPOCTPAHCTBA, I'/e
BeposATHEe BCEro HAXOAUTCA dJaeKTpoH (puc. 87).

IIpu Goiee cTporoMm moaxoje opbUTANL — 3TO (PYHKIHA,
KOTOpas OMWUCHIBAET IIJIOTHOCTh 3JEKTPOHHOrO obiaka B
KasK/JIoil TOYKe ITpocTpaHeTEa. KasKooi TouKe ¢ KoopauHaTAa-
MU X, Y, 2 COOTBETCTBYET YHCJIO — 3HAUYEHUE BJIEKTPOHHOM
nnotHOocTu. Habop aTUX 4ucesn AJIA BCEro IpoCTPAaHCTBA U
obpasyeTr pyHKIMUIO — opduTanb. @opma opbuTaiiu, ropops
VIPOIIEHHO, €CTh rpaduK 9T QYHKITHH.

Kaxxnas opburans uMmeer onpejnencéuuyo dopmy. Ecnu
BJIEKTPOH CO3JAa6T 3JeKTPOHHOe 00JIaK0 JaHHO! (DOpMBI, TO
CUHTAIOT, YTO 3JEKTPOH HAXOAHUTCA HA NAHHOH opOHTaNIH,
WA 3aHUMAET OpOUTadb. ECIH 3JIeKTPOoH HAXOAUTCA HA Op-
GuTanu, TO OHA 3aHATA, €CJU HeT — cBOOOAHA.

OpbOuranu pasnauuyHOil (POPMBI 00O3HAYAIOT Pa3HBIMU
OykBamu: s, p, d u f. s-Opburanu umeroT opmy miapa,
HHBIMU CJIOBaAMH, 3JIEKTPOH, HAXOAAINUNACA Ha TaKOH op-
OuTann (ero HasbLIBAIOT S-2JIEKTPOHOM), OOJBINYI YacTb
BpPEMEHU IPOBOAUT BHYTPU cdepbl. p-Opburanu “MerOT
dopmy 00BEMHOMI BochMEPKH (puc. 88). @opmsl d- 1 f-op-
6uTaneil HAMHOIO CJIOXKHEe.
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Puc. 88. ®opMEI s- ¥ p-opbuTaneit

Ha xkaxpmoil opbuTanm MaKCHMAaJbHO MOTYT pasMec-
TUTHCSA JIBA 3JIEKTPOHA, 00JIalatolue PABHOM 3HEePrUeii.

Opburany xapakKTepus3ylTcda He TOJbKO POPMOH, HO U
sHeprueii. HeckonbKo opburanieii, obaagamlux paBHOM
unm OJM3KON 5Heprueit, o6pasyOT sHepzemuuecKuil ypo-
genb (caoil). KaKneili ypoBeHb 0003HAYAIOT YUCIOM 1
(n=1, 2, 3, ...) uIu 3armaBHoi JaTuHckon oyksoii (K, L,
M u panpiie nmo andgasuty). Ilna nmepeoro ypoeaa n = 1,
ero obosHauatoT 6yksoii K, njsa sroporo n = 2 (ypoBens L),
nns rperbero n = 3 (yposeun M) u t. 1. Hanmpumep, cTpo-
eHUe ATOMA HATPUSA MOXKET ObIThH ITOKAa3aHO TaAK: OKPYIKHO-
CTHIO 0003HAYEHO ANPO, UMeroniee 3apan +11, a gfyramm —
JHEepreTuYecKue YPOBHU:

=2"
T ey

= N
. B
Na @) b |
k. /’ j.'
= i
2epier
le

)

n=3
Ti
n=1 -

VpoBeHBb ¢ HOMEpPOM 1 BKJIW4aeT n? opburaieil, moaro-
MY MaKCHUMAaJbHOE UMCJIO 3JIEKTPOHOB N Ha 3TOM YpPOBHE
OIIpeNesIAIoT Mo hopMyIIe:

N =2n2.

Tagknm ob6pazoM, Ha IepBOM 3JHepreTHUYecKoM YpPOBHE
MaKCHMAJILHO MOI'YT HAXOAUTHCA 2 SJIeKTpPOHA, HA BTO-
pom — 8, Ha TpeTheM — 18 u T. 1.

203




Fnoea 7. CTPOEHME ATOMA. COBPEMEHHASR ®OFMYNTMPOBKA NEPUMOANMYECKOIO 3AKOHA

Bonpockl u 3agauua

1. Kakxoe HeoObI4HOE CBOICTBO 3/IeKTPOHA + 2
oTIHuAeT ero oT GoJiee KPYIHBIX 4ac-
THIT? A
2. Yro HA3BIBAIOT: 4) 9JIEKTPOHHBIM 06JIa- :
KoM; 0) aToMmHOII opOUTaNBIO; B) 3HED-
reTHYECKHUM YPOBHeM? i
2. Karymwo dopmMy uMewT §- 1 p-opburanu? ! x
4. CHKONBKO 3JEeKTDPOHOB MOXKeT MaKCH-
MaJIbHO HAXOJUTHCA HA BTOPOM U TPeTh- _
eM SHepreTUUeCcKNX YPOBHAX? / 2
*5. Ha pucyure 89 mpepcrasiens: op6ura- y |
au aroMma azora. Haigure Ha Hém 1s-,
2s-, Zp-opburanu. Hazobpasute pucy- Pue.89.Opburanu atoma
HOK B TeTPAJH W OONIHINNTE KAMKAYIO azoTa
opbuTaIn.

m CTpoeHHe 3NEKTPOHHbIX obonovek

aTtoMoOB

s Toro uTo6bl OMUCATE AJIEKTPOHHOE CTPOEHUE ATOMA,
HaZo 3HATHL, KAK HMEHHO pacmopejelieHbl 3JeKTPOHBI IIO
SHEPreTHYeCKUM YPOBHAM. DJIeKTPOHBI 3aHUMAT YPOBHHI
NocJeIJ0BATEILHO, B TMOPANKEe YBEJIUUYEHUS WX SHEPrHUH.
CHauala «3aceadeTcA» MePBLIH sHEPreTHYeCKU YPOBEHb,
mocJie ero 3aBepIieHuss — BTOPOU u T. Ji. PaccMoTpumM, Kak
3aIlOJIHAIOTCA 2JIEKTPOHAMHU dJHEpPreTUYecKHe YPOBHU B
aroMax 3JIeMEHTOB, PAaCIIOJIOXKEeHHEBIX B Hadase Ilepumomum-
YeCKOM CHCTEeMEI.

Yuciio aJeKTPOHOB B aTOMe XMMHYECKOr0 3JieMeHTa,
KaK BBl IOMHUTE, PABHO 3apAAy ero Aapa, a cjeJoBaTellb-
HO, HNOPAAKOBOMY HOMepy ajaemenTta B Ilepmomuueckoi
cucreme. Hanpumep, B arome Bosiopojaa (Z = 1) Bcero ogux
BJIEKTPOH, a B aToMe Kucjaopona (Z = 8) — BoceMb. IJIeK-
TpOHHaA 000JIOYKA aToMa KajyKkJIOTO IIOCJe[VIOIIEero aje-
menTa IleproguyecKoii cHCTEMBI OTIMYAETCA OT 2JIEKTPOH-
HO# 000JIOUKH NpeAbIAYIIEro Ha OAUH 3JeKTpoH. Hucnio
AHepzemMuUYeCKUX YpOBHell 8 amome pagHo HoMepy nepuo-
Ja, B KOTOPOM PACIOJIOMKEeH 9JIEMEHT.

IlepBolilt sHepreTUYeCKU YPOBEHb BMEIITAET MAKCH-
MAaJIBLHO JIBA 2JIEKTPOHA, II03TOMY IIePBLIMl Iepuol COCTOUT
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JHIIb U3 ABYX 2JIEMEHTOB — BOJOPOJa M reaus. B arome
relusd OepBLIN SHEPreTHYECKHE YPOBEHD 3aBepIIIEH.

B aTomax Bcex sjIeMEHTOB BTOPOrO II€epHOJa MepPBBIA
SHepreTHYeCcKHuil YpPOBEeHb TaKiyKe 3aBEPIIEH M HNOCTEIIeHHO
3aII0JIHAETCA BTOPO sHepreTHYecKuil ypoBeHb. OH MOKeT
cofep:xarhb He 60Jiee BOCBMU 3JIeKTPOHOB (2n2 = 8), noaro-
MY BTODOI IIePHO/JI BKJIOUAET BOCEMb XMMHUYECKHUX 3JIeMEeH-
TOB. B aToMe HeoHa, sJIeMeHTa, 3aKaHUMBAIOIIETr0 BTOPOI
Hepuo]i, U IepPBLIi, 1 BTOPOl sHepreTHYecKkye YPOBHH OKa-
3BIBAIOTCHA 3aBePHIEHHBIMH.

B aTomMax XHMHWYECKHX 5JeMEHTOB TPEeThHero Iepuojaa
IPOUCXOIHUT 3aIl0JHEHNE 3JIeKTPOHAMH TPEThero 3HepreTH-
YeCKOro YPOBHA (n = 3); OH MO2KeT MaKCHMAJLHO BMENIaTh
18 snexTponos. OgHAKO B TPETheM MEPHO/E BCEro BOCEMb
anemMeHTOB. O0bACHAETCA 9TO MMEHHO TeM, UTO Ha BHEII-
HEeM YpPOBHE He MOMKeT HAXOJUTLCA 00Jiee BOCBMHM BJIEKT-
POHOB. 3anoJHEeHHE TPETLEr0 SHEPTETHUECKOr0 YPOBHA 10
18 3/1eKTPOHOB IPOUCXOAUT B ATOMAX 3JEMEHTOB YeTBEPTO-
ro Iepuoja, rae sTOT YPOBEHD yiKe He OyaeT BHEIIHUM.

CrpoeHue 5JIeKTPOHHBIX 000/I04€K ATOMOB HepBbIX 36
anemenToB Ileproguueckoi cucTeMbl IPEACTABICHO B Tab-
nuiie 18. B Hell aapa aToM0B U300paskeHbl B BUE OKPYK-
HOCTeil, B KOTOPBIX YKAa3aHbl UX 3apAAbl. DOHepreTudecKue
VPOBHHU YCJIOBHO IIOKAa3aHbI AyraMu; TU(PEI 1104 HUMHU 000-
3HAYAIOT YMCJIO 2JIEKTPOHOB Ha IAHHOM YPOBHeE.

XuMHYecKHe CBOMCTBA 9JIEMEHTOB OIPeNe/ATCA He
BCEMH JIeKTPOHAMHM, a4 TOJBKO TEMH, KOTOpbIE 00/IafaioT
HanbOJbIlled sHEprueil. OTH JJIEKTPOHBI HA3BIBAIOT 64-
JAeHmHbtmMu. B aToMax aiieMEeHTOB INIaBHBIX IIOATDPYIIN Ba-
JeHTHBIMH SBJIAIOTCA SJEKTPOHBI BHEIIHET'O dHEPreTHue-
CKOTI'0 YPOBHsA. JucC0 6aNeHMHbLX 31eKMPOHOE PABHO HO-
Mepy 2pynnbvl, B KOTOPON HAXOAUTCH XUMUYECKUM dJIeMEeHT.
Hanpumep, atroMbl BOZopoma, JUTHA, HATPHUA M KaJud,
PACIOJIOMKEeHHBIe B INIABHOM moarpynne I rpynmnsl, HMET
IO OJHOMY BAJIEHTHOMY B3JIEKTPOHY, a ATOMBI 2JIEMEHTOB
IIaBHON nmoarpynnel IV rpynnesl — yriaepoga ¥ KpeMHHUSA —
mo dyeTsipe. Kak BbI MOMHUTE, 3JIeMEeHThI ONHONM U TOH Ke
HDOATPYIINEI 00JIAKAIOT CXOAHBIMHE CBOMCTBAMMK. JTO 00bAC-
HAETCHA TeM, YTO UX ATOMBI MMEIOT CXOJHOE CTPOeHre BHEeIII-
HEro 9HepPreTUYEeCKOro YPOBHS, T. €. ABJIAKTCS 3JEKMPOH-
HbLMU QHAJA0zAMU. 3aBepIIéHHbIE BHYTPEHHHE 3HEpPreTH-
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3. CroOJIBKO 5HepreTHYECKHUX YPOBHEH 3aHATO 3JMeKTPOHAMH B ATOMAaX:
a) TUTHA, HATPUA, Kanud; 6) Oepuiiansa, MAarsivud, KaJAbOUA; B) pro-
pa, xyuopa, 6poma?

4. Hazosure 1Ba 3JIeMeHTa, B aTOMaX KOTOPBIX 3aBepIleHbl BCe HHEP-
reTH4YecKHe YPOBHH.

5. Yro obmiero B aJIeKTPOHHLIX KOH(pUTrypanuax dpropa u xaopa? Yem
OHU paznu4aoTca?

6. DneMeHT TpETLEro NePUOJA MMeeT HA BHeIlTHEM YDOBHe 7 3JIEKTPO-
HOB. YeMy paBeH IIOpANKOBEIH HOMep sJIeMeHTa?

7. Ha BHeIIHeM 5HepreTUYecKOM YPOBHe 3JIeMEHTA BTODOro IepHoia
B ABa pasa 0oJbllle 3JeKTPOHOB, YeM Ha BHYTpeHHeM ypoBHe. Ka-
KOH 3TO 27IeMeHT?

8. UYupcso s71eKTPOHOB HA BHEIITHEM YPOBHe 2JIeMeHTA TPeThero Hepuo-
a B JBA pasa MeHbIIe ODMIEro 4HUCJa 3JeKTPOHOB Ha BHYTPEHHUX
ypoeHax. Kakoil aTo snemesT?

I/I 3MEeHeHUe CBOMUCTB SNIEMEHTOB

B NepMoAax M MABHbIX NOArPynnNax.
DneKTpPOOTPMLATENBHOCTD

B cocraB KaxA0i MOATPYIINEL BXOAAT XUMHUYECKHE dJIe-
MeHTBI, ATOMBLI KOTOPBIX HMEIOT CXOJHOEe 3JJIEKTPOHHOE
CTPOEHHE — HABJAIOTCA 3IeKTPOHHBIMM aHAJIOraMH. OTH
SJIEMEHTHI 1 UX COeJUHeHUs 00JIafaloT CXOAHBIMH CBOMCT-
BaMu. Heans3a gM mIpeAcKas’aTh 3TH CBOICTBAa, 3HAA BJEK-
TpOHHOe cTpoenue aroma? OrxassiBaerca, MoxHo. CBoiicT-
Ba 2JIeMEeHTOB W 00pa30BAaHHLIX MMM BeIlleCTB 3aBHCAT OT
YpycJia BaJeHTHBIX BJIeKTPOHOB, KOTOpPOe, KaK BEI yKe 3Hae-
Te, PABHO HOMEPY I'PYIINLI B HepUOJHYECKOIi Tadaume.

3aBepIlIéHHbIe JHEPreTHUeCKHE YPOBHU, A TAKMKe BHEIII-
HHE YPOBHH, COJepsKalllie BOCEMb 3JIEKTPOHOB, 00JIagaioT
MOBBINIEHHOH YCTOMUYNBOCTEI0. UMeHHO aTHM 00BbACHAETCA
HHEPTHOCTh rejind, HeoHa M aproHa: OHM He BCTYOAIOT B
XHMHUYECKHe peaKIuu. ATOMBI BCeX APYIHUX XUMHUYECKHUX
BJIEMEHTOB CTPEMATCA OTAATDh MK IIPUCOEIAHUTD 3JEKTPO-
HBI, 4TOOBI UX SJEeKTPOHHAA 000JOYKA OKaszalach YCTOMH-
YUBOM, IIPH 3TOM OHHU IIPEBPAIAIOTCA B 3apAKeHHbIe Yac-
THUIEI.

3apa)KeHHBI aToOM MM TIPYNOY AaTOMOB HAa3LIBAIOT
uoHoM. PazinuarwT kamuoHb., — MOHBI, HeCYIIHe IIOJIOMKH-

208




M3ameHeHHe CBOMCTB 3NEMEHTOBR B Ne pHOOaX ¥ rNAeHbIX nogrpynnax

TeJIbHBIN 3apAN, U AHUOHbL. — OTPHUIIATENBHO 3apAKeHHBIe
HOHBI.

PaccMmoTpuM 111e/IOUHON MeTAJI HATPUH — 2J1eMeHT IaB-
HO# noarpynnsl I rpynnel. Harpunii — akTHBHBIN MeTAJLJI, OH
JIETKO 3aropaeTcs HA BO3AyXe, Pearupyer He TOJBKO C KHC-
JIOTaMM, HO H C BOHOH. BBICOKAasA XMMHYECKad AaKTUBHOCTD
HaTpuA 00BACHAETCA HAJIMYWEM B €ro ATOMAaX e JHHCTBEeHHO-
ro BaJeHTHOro 31eKTpoHa. Tepaa 5TOT sJeKTPOH, ATOM HAT-
pHUs IIPpEeBPAaIlaeTCa B MNOJ0KUTENbHO 3apakeHHblil non Na™
C BJIEKTPOHHOH KoH(HUrypanueil mHepTHOro rasa (puc. 90).
Honnl Na' BXoaAT B cocTaB BCeX COeIUHEHHH HATpHs, Ha-
OpUMED COMbI ¥ MOBAPeHHOMH conu. B oTyimyume oT aToMoB HaT-
PHYs, MOHBI HATPUA XMMHUYECKH WHEPTHBI U Oe3BpPeIHbI JJIs
opranuama. Bechb HaTpmii, comepKallliicA B OpraHuaMe de-
Joseka (mpumepro 90 r), HaxoAUTCA B BUJIe MOHOB.

ATOMBI APYIrUX 3JIEMEHTOB-METAJJIOB TAKMKe COJepKar
Ha BHEIIHEM YpPOBHe HeOOJBIIoe YMCJIO 3JIeKTPOHOB — OT
OJIHOTO [0 UeThIPEéX. B XMMHUYECKHX peaxKIuAX OHH CTpe-
MSATCA OTAABATEL BHEIITHHE 3JeKTPOHLI, IPEeBpallaiach B I10-
JOKHUTENBHO 3apAMKeHHbIe HOHBl — KATHOHEI.

B aromax rasoreHos, o0pasyioliux rIIaBHYIO IIOATPYII-
ny VII rpynmel, ceMb 3JIeKTPOHOB Ha BHelmHeM ypoBHe. o
ero 3aBepIleHUA UM HeJIOCTAET BCEro OJHOTI'0 3JIEKTPOHA,
HO9TOMY AJIA HHMX Haubojee XapaKTepeH IIPOIecC IIPHCOo-
eJUHeHHus ajJeKkTpoHa (puc. 91). ATom ¢dpropa, Hampumep,
NpHCOeIUHAA OAUH 3JIEeKTPOH, IIpeBpalnaerca B uoH F-, ko-

Na \\ \ Na! x\ F - \
| " @ ./ .z _,,./
/ - /)
# 8
Aromy t}:mupa Hon l}]'mpa
IIA 3aBepPIIeHHA obnajnaer
BHEIITHeT0 YPOBHS 3JIEKTPOHHOH
Pue. 90. Arom marpus He XBaTaeT KOHQUTrypanuei
H KATHOH HATPHA. PH.I[H'_VC OIHOTO WHEPTHOTO
HOHA MeHBIIle pajuyca AMeKTPOHA raza HeoHa

aToMa, TAK KaK HOH
COOep HUT MeHbIlle 3AHATBIX
SHepreTH4YeCKHX ypOBHEﬁ

Puc. 91. Atom dpropa 1 aHHOH
(ropa. Kak B aToMe, TAK H B HOHe
3JIEKTPOHBI HAXOJATCA Ha IBYX
9HepreTHYeCKHX YPOBHAX
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II 111 Iv v VI VII VIII

He
©

I
H
L&)
0,037 0,050
Li Be B C N 0] F Ne
O 0 0o e 0o 0o o o
0,152 0,111 0,088 0,077 0,070 0,066 0,064 0,070
Al Si P S Cl Ar

OO0 0 0 0o

Na Mg
0,186 0,160 0,143 0,117 0,110 0,104 0,099 0,094
Ca

Ga Ge As Se Br Kr

Oooo0oo0o0o0

0,231 0,197 0,122 0,122 0,121 0,117 0,114 0,109

Puc. 92. Paguychl aTOMOB HEKOTOPBIX XHMHUUYECKHX 3JI€MEHTOB
B HaHOMeTpax, HM (1 am = 10-92 M)

TOPBIA UMEET 3JEeKTPOHHYI0 KOH(MUTYpaIi0 HHEePTHOI'O ra-
3a U 0 XUMHUYECKUM CBOHCTBAM CHJIBHO OTJIUYAETCH OT
IIPOCTOro BemjecTsa )Topa, cocToAlero us moyuexkyn F,.

ATOMBI APYIrUX HEMETAJJIOB, MOAO0OHO aToOMaM rajore-
HOB, CTPEMATCHA 3aBePIINTh BHEIIHUN 3HEPreTUuYecKHit
YPOBEHBL NYTEM NPUCOSINHEHU A DJIEKTPOHOB.

HNonsl ¢ s1eKTpOHHON KOH(Urypalueil MHePTHOTO ra3a
00JIa1a 10T MOBBINNEHHON YCTOMUMBOCTHIO.

B xakmom mepuojie ¢ yBeJIUdeHUEeM NOPAJTKOBOT0 HOMe-
pa XUMHUUYECKOT0 3JIeMeHTa 3apAJL AApa ¥ YUCJI0 BaJTeHTHBIX
9JIEKTPOHOB B aTOMAaX IIOCJedoBaTeJabHO BodpacraroT. [Ipu
2TOM pajHyC aTOMOB yMeHbInaercsa (puc. 92), HCKIII0OUeHM-
€M ABJIATCA BOJAOPOI U TeJINil, a IPUTAKeHUE 3JIEKTPOHOB
K ANPY YBeJIMYUBAETCA. OTO HPUBOAUT K BO3PACTAHUIO
HEMeTaJIMYeCKUX U YObIBAHUI0 MeTaJIMYeCKUX CBOUCTB
3JIEMEHTOB U NPOCTHIX BerrecTB. Hanbosiee TUITUYHBIE Me-

210




M3ameHeHHe CBOMCTB 3NEMEHTOBR B Ne pHOOaX ¥ rNAeHbIX nogrpynnax

Cxema 10

Pan AMIEKTPOOTPHIIATEJbHOCTH

F OC N B S C(H )Cu Zn Fe Mg Ca Na K|

Hemerannsr MeTanas

<t

|

Ane KTROOTPHIATENEHOCTE BO3DACTALT

TAJLJIBI PACIIOJIOXKeHbl B HauaJjie IepuojioB, a Haubojiee TH-
NUYHbIE HEMETAJJIBI — B KOHIle. 3aBepInaeTcsad KaXKIbIil
IepuoJ HHEPTHBLIM I'a30M.

B rnmaBHBIX NOATrpyIIAaxX C yBeJIMYEHUEeM IOPAIKOBOIO
HOMepa sJieMeHTa (CBepXy BHH3) BO3pacTaeT YUCJIO 3aHSA-
THIX SHEPreTUYEeCKHX YPOBHEH, pajuyc aTOMOB YBeJIUUH-
BaeTcA U NPUTAYKEHUEe BaJIEHTHBIX dJIEKTPOHOB K AAPY OC-
jabepaer. JTO IPUBOAUT K TOMY, YTO HEMETAJIUUYECKHE
CBOMICTBA AJIEMEHTOB U IPOCTHIX BEIeCTB yOBIBAIOT, a Me-

Monuur Nannyc (1901—1994)

Beigarowmiica ameprkaHckmid XMMHK U dMsmk. Po-
nunca 8 npuropope [loptnenpa (wrar Operos). =
Korpa emy Beino 9 ner, ymep oteu, u oo lMo-
NUHr ponxeH Buin 3apabaTeiBaTh HA XM3Hb, 4TOBb!
npokopmuTs cemsio. B Boapacte 16 ner ox nocry-
MM B CENbCKOXO3AHCTBEHHBIM KOMMemX, 3aTem
npogomkun obpasoeanme B Kanndophuiickom
TexHonoruyeckom MHcTuTyTe. Baxweiliwme Hayu-
ueie paboter [lMonuHra noceswers u3ydeHmio
CTPOBHMA MONEKYN M MPUPOAbl XUMUUECKOMW CBA3M.
OH BblgsMHYn Maelo o rnbpuauaaumm (cmewweHmn)
atomHeix opbuTanei, cosgan wkany snekTpo-
OTPMLATENLHOCTH XMMWMYECKHX 3N@MEHTOB, M3Y-
4an cTpykTypy 6enkos u HyknemHosbix kucnot. B 1954 r. 3a uceneposanms npupopgs

XMMMuecKoM cea3M Buin yaoctoen Hobenesckon npemmm no XMmmuM.

Monuwr 6bin akTHeHLIM BOPLOM 30 MHP M pasopyxeHude. B roas «xonoaHoH Bok-
HBI» YHEHBIH HEOHOKPOTHO NPeanaran NpeKpaTiTh UCNLITaHW atomHol Bombel. 3a
QKTMBHYIO OHTMBOEHHYIO AeaTensHocT emy Beina npucyxaerna Hobenesckas npemus
mupa (1962).

Monunr cumran, yto mHorue Bonesnn moxHo nobeputs, notpebnas Gonswoe ko-
nuyecteo ackopbuHosoi kucnotel — eutamuua C (go 1—2 r & gens). Cam yuémbin,
CNefOBABLUMIA CBOMM PEKOMEHAALMAM, AoXun Ao 93 ner.
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TalanyecKkue BoapacramwT. Meranamyeckue ¢BoicTBa, Ta-
KuM oOpasom, Hanbo/ee APKO BLIPAMKEHbl Y HHKHEro aJje-
MeHTa IIOATPYIIILI, & HeMeTa/LJINYecKHe — Y BEPXHero.

Croco0HOCTE aTOMAa IPUTATHBATL BaJIEHTHBIE BJIEKTPO-
HBI JAPYTUX aTOMOB HA3bIBAIOT 3JAEKMPOOMPULAMETbHO-
cmbio (90). CunbHee BCero NpUTATUBAIOT 2JeKTPOHBI ATO-
MBI HanboJlee AKTUBHBIX HEMETAJJIOB: (pTopa, KUCJIOPoAa,
XJ0pa, Belb UM JJIsI 3aBepIIIeHHsl BHEIIIHEro YPOBHA HeIo-
CTAaéT OJHOr0 HJIH ABYX 2JIeKTpPOHOB. IlosTOMy HMX 2/IeK-
TPOOTPUIIATEILHOCT, HAMOOJbINAA. Jlerde BCero OTHAIOT
BJIEKTPOHLI ATOMBI AKTUBHLIX METAJLJI0B, B IIEPBYIO oUuepeahb
IeJIOYHLIX: JUTHA, HaTpuA, Kanud. OHH objazarmT HaM-
MeHBIIeN 3IeKTPOOTPHUIIATEeNbHOCTEI0. Ilo smekTpooTpu-
I[ATEJILHOCTH ATOMOB XMMHUYECKHe 2JIeMEeHThl MOXKHO pac-
IIOJIOKUTE B PAJ, KOTOPLIH HAUMHAETCA ¢ Hanboaee aKTHB-
HBIX HEMeTAJJIOB M 3aBepllaeTcda Haubojlee aKTUBHBIMH
meTanaamu (cxema 10).

[Ikany pnsa onpemeneHUA 3IeKTPOOTPHUILATEILHOCTH
paspaboran amepuxkanckult xuMmuk JI. Ioauur. I1o mkame
ITonuHra s/IeKTPOOTPHUIIATEIBHOCTE (DTOPA IPUHATA PABHOI
3,98, Ha BTOpOM MecTe HAXOAUTCA KHCJIOPOJZ, HAa TPETh-
eM — xJiop. Bopopoa 1 THnIHYHBIE HEMETAJLIBI PACIOJ0Me-
HBL B cepefdHe IIKAaJbl; 3HAUeHUS UX 3JIEKTPOOTPHUIIATEb-
HOCTH OJH3KHA K 2. AKTHBHbBIe MeTaJlJIbl UMEIOT 3HAYeHNA
BJIEKTPOOTPHUIIATENLHOCTH MeHbIIe ueM 1,6.

[
4,0
3,5

3,0+

2,5+
2,0+
1,5

1,04

JIeKTPOOTPUIATENLHOCTE

0)5 III|III|III|III|III'IilllllIII|III|III|III|III|III|III o

[ o
0 4 8 12 16 20 24 28 32 36 40 44 48 52 E;’gggmm

Puec. 93. HepHG,[[PI'—IECHOE H3MeHeHHe 3JIeKTPOoOTpHIOATEeIbHOCTH
SJEeMEeHTORB
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M3ameHeHHe CBOMCTE 3NeMEHTOB B nepuoaax ¥ rNaeHsIX nogarpynnax

B Ilepmonuueckoil cucTeMe 2JIEKTPOOTPHIATEIbHOCTD
3JIEMEHTOB U3MeHseTca nepuogudecku (puc. 93). B nepu-
oJlaxXx ¥ IVIABHBIX MOATPYIIAax eé M3MeHeHHe COBIIaJaeT C
H3MEeHeHHeM HeMeTAJIMYeCKHX CBOMCTB: OHA BO3pacTaer
OpU ABUKEHHUM 10 IIePHOJAY CJeBa HAIpaBo M yOLIBaeT B
HOATPYIIIE CBEePXY BHHU3.

1. Kakue yacTHIEI HA3BIBAIOT HOHAMH?

2. BrinuinmuTe M3 NPHUBEIEHHOIO HH}KE CIIMCKA OTJENBHO: a) aTOMBI;
0) KATHOHEBI; B) AHUOHBI; I') MOJIEKYJIEL.

Na, Na*, O, O,, 0?7, Fe, SO%-, Mg2', HNO,;, NO;, NH}, NO,.

3. CKOJBKO NPOTOHOB U 3JIEKTPOHOB COJIEPXKUT: &) aTOM AJIOMHHUA;
6) uon Al13+?

4. ATOM KaKOro BJIEMEHTA COIEP:KHUT CTONBKO e 3JIeKTPOHOB, CKOJIb-
Ko ux B none Nat?

5. Kwucmopon maxommrca B VI rpynme IlepmonnuecKoil cHCTeMBI.
CKOJIBKO 5JIEKTPOHOB HE XBATAET aTOMY KUCJIOPOJIA 10 3aBePIIeHU A
BHEIIHEro 3HePreTHYEeCKOT0 YPOBHAT

6. B 4ém oTnmYMe MOHA HATPHA: a) OT aToMa HaTpusda; 6) oT aToMa Heo-
Ha; B) OT HOHA KANHAT

7. IMouemy xMMuUecKHe 3JIeMeHTEL (hTOP H XJI0p 06IaJal0T CXOIHBIME
cBoHCTBAMU?

8. Yro HAZEIRAWT 3JIeKTpooTpUnaTenbHOCTHI0? Hazorure Haubdonee
M HAaMMeHee 3JIEKTPOOTPHI[ATeIbHBIE 3JIEMEHTHI.

9. Kakoil u3 mel0oYHBIX MeTas/LUIoB obyamaeT: a) HanboJiee BRIDAKeH-
HBEIMH MeTAJNJIWYeCKUMH CcBOMHCTEaMH; 0) HAUOOJBIIEH 5J1€KTPOOT-
PHLOATEIBLHOCTEIO; B) HANOONBIINM ATOMHEBIM PATHYCOM?

10.Kak uaMeHAeTCcA CUNIA NPUTAMKEHUA BAJCHTHBIX 3NeKTPOHOB K AJN-
pPY B IIepuojie U B TOATpyne?

11.]0ng xkakoro U3 XUMHUUECKHUX 3JeMeHTOB UeTEBEPTOro nNepuosa Hau-
OoJlee XxapaKTepHBI MeTAJLINYeCKHe cBOMCcTBA?

12.HaszoBuTe 3reMeHT rapHOH moAarpynnel IV rpynnel, v KoToporo
Haubosee BEIPAXKEHEI HeMeTAJINYEeCKHe CBOMCTBA.

13.Pacniono:xkuTte cilelZyioUiyie CHMBOJILI B HOPANKE BOSPACTAHUA Me-
TALIUYeCKHX CBOMCTE sJeMeHTOB: a) Al, Na, Mg; 6) Ca, Ba, Sr.

14.PacnofoxuTe CIeNyIONHe CHMBOJEI B IOPAJKE BO3pacTaHUA HeMe-
TAJLINYEeCKHUX CBOHCTB ayemenTos: a) Te, S, Se; 6) Br, Cl, F.
#15.Kakasa yactuiia uMmeer 00JbIIMHA paguyc: a) aTOM HATPUA W aTOM
Kanusa; 0) ATOM HATPHA MIH HOH HATPHA; B) ATOM XJIOpPA HJIH ATOM
6poma? ITomHMTE, YTO paZHyc aTOMa BO3PACTAET IPHU YBEIHUYeHUH
YHCJIA 3AHATHIX BJIEKTPOHAMHE SHEPTeTHYeCKHX YPOBHEH.
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Fnoea 7. CTPOEHME ATOMA. COBPEMEHHASR ®OFMYNTMPOBKA NEPUMOANMYECKOIO 3AKOHA

1. Haiinure B MuTepreTe Ha catite MIOIIAK (International Union of
Pure and Applied Chemistry) coBpeMeHHEIH BHJ| II€PUOJHYECKOH
rabnaunel. CpapHUTE €ro ¢ TeMH TAGMIHIIAMH, KOTODLIe OIPUBEJEHEI
B yueOHUKe.

2. Haiinute B METEepHETE HH(pOPMAIIMIO 0 YHCJe H30TOIOB BOIOPOA,
M3BECTHBIX K HacTodlleMy Bpemenu. Kakue na HUX ABIAOTCA pa-
THOAKTUBHBIMU?

3. ObbwacHure, noueMy KobanesT Haxonurcd B Ilepuonuueckoil cucre-
Me JieBee HUKENId, X0TA uMeeT 60abIIYI0 aTOMHEYI0 Maccy. Tie emé
B IepHOAUYeCcKOR Tabiune HabII0AAI0TCH TAKHE IePeCTAHOBKHN?

4. Kawxue U3 51eMeHTOB BCTPEYAIOTCA B HNPUPOJe: 4) TOJNBKO B BHIE
MMPOCTHIX BerlecTs; 0) B BUJle IPOCTEIX BEIIECTB H B BHJe coeJHHe-
HHI; B) TOJIBKO B BuJe coeguHeHHI? [IpnBeanuTe npumepsbl. O0bac-
HUTe 5TH PAKTHI, UCXOA U3 3JIeKTPOHHOr'O CTPOEHUA ATOMOB.

ATOM — 35TO BIEKTPOHEeHTpAIbHAS YACTHIIA, KOTO-
pad COCTOMUT W3 MHOJOKHTENBHO 3apAMKEeHHOI0 Aapa U
OTPHUIATEILHO 3aPAKEHHBIX DJIEKTPOHOB. UHCIIO BIEeKT-
POHOE B ATOME PABHO 3apAAy AApa.

ITouTu BCA Macca aToMa cocpeioToOUYeHa B ANpe, KO-
TOPOE 3aHMMAeT HUUYTOMHYIO YacTh IIPOCTPAHCTBA BCe-
ro aroMa. Sapo COCTOUT M3 NPOTOHOB U HEHUTPOHOB;
YHCJIO IPOTOHOB PABHO 3apAay ApAa.

XuMUYeCcKHU 2JIeMeHT — 3TO BHUJ aTOMOB C OIpeje-
JEHHBIM 3apAA0OM SApa, KOTOPLIA paBeH MOPATKOBOMY
HOMeDpy anemeHTa B Ilepuomuueckoit cucreMe. ATOMbI
OJHOT'0 M TOTO K€ BJIEeMEeHTa, OTINYAIoINecs Maccoi
(M KOIMYECTBOM HEHTPOHOB B ANpe), HASLIBAIOT M30TO-
mamu.

DIIeKTpOoH 00JajaeT CBOMCTBAMY KAaK YaCTUILbI, TAK
u BoaHBI. O0/MacTsE MpOCTPaHCTBA, I'/[e BEPOATHEe BCEero
HAXOAHUTCHA 3JIeKTPOH, HA3BLIBAIOT ATOMHON OpOUTANLIO.
Ha nr1060it opOouTann MoXeT HaXOAUThLCA He bojee IBYX
saeKTpoHOB. OpbuTanm pasauuarTcs (POPMO U dHEp-
rueii. Hecronbko opOuTaneit, o6Jagaiolmux paBHOI
un OIMBKOM sSHepruei, ob6pasyOT sSHepreTUYecKHit
YPOBEHb. DJIeKTPOHLI 3aHUMAIOT SHEPTETHYECKUE YPOB-
HU MIOCTEeN0BATENBHO, B MOPAAKE VBEJIUUSHUA YSHEPIHUH.
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Camoe eaxHoa B raee 7

CsolicrBa a/ieMeATA M 00pAa30BAHHBIX HM COEgHUHE-
HUH ONpPeAeSAIOTCA SAEKTPOHHARIM CTPOSHHEM €T¢ aTo-
MoB. Hamfoabillee BIMABYE HA XEMHYECKHE CBOHCTEBa
OKA3BIRAIOT RHEMHWE, TAK HABRLIBACMEHIE RAJTEHTHBIE
SNEKTPOHBEI.

3apAMeHHABIH ATOM WM IPYINY ATOMOE HA3ILIBAIOT
HoHOM. Pa3nE4aloT KaTHOHLI — IOJMOMMTENLHO 3apd-
JKeHHBIe MOHEI ¥ AHWUOHLI — OTPUMATENLHO 3apaKeH-
HELIE HOHEI.

CnocoOHOCTE ATOMA OPHTATHMEBATE BAJICHTHLIC 3JICKT-
POHL! APYIUX ATOMOR HAZLIBAIOT SJAEKTPOOTPHUILATENL-
HOCTEIW. B mepuofe ciaeea Hanparo ocjiaferaioT MeTan-
JindecKHe CROMCTRA U YCIIWBAIOTCA HEMETALTHICCKUE,
VBeAWIUERACTCS 3/IEKTPOOTPUIATENRHOCTE, B ToATpyI-
e CRePXY BHM3 YBEJIHINBACTCA PAAUYC ATOMA, BO3pAC-
TAIOT METANMUYECKWEe W YVOLIBAIOT HEMETAJITHUUYSCKHe
CBOHCTBA, YMEHLMIACTCA HNMEKTPOOTPHIATSALHOCTS.

Hzyuenme cTpoeHHA ATOMA IIO3BOJNJIO AATh COB-
pemMenAyD GQOopMYJHPOBKY IlepHoauiecKoro 3aKkoHA
JI. 1. Menneneepa: ¢BOMCTBA XUMHIECCKHX 2JIEMEeHTOR,
a TaKske 00pa3oBAHHBIX UMH BeINeCTB HAXOAATCH B Te-
PHOAMYECKOM 3aBICHMOCTH OT 3apPAAOB 3aTOMILIX AAED.

ITepuoauvecKkoe H3MeHeEHME CBOMCTB 9JIEMEETOB M
00pA3OBAHHBIX MMH BEIECTB BHIZBAHO MePHOANYECKHM
HOBTOPEHVCM 3AeKTPOHHOIO CTPOSHKUA BHEIIHEND SHED-
TEeTHYIeCKOT0 VPORHA ATOMOB,



[TTABA

Xumuyeckas cs3b

XHMH'-IECKUH CBA3b U DHEpPIrusa

YTto BacTaBisgeT aTOMbI COEJMHATHCA APYTr € Apyrom?
Kax 00bACHATEL, HAIpUMeDp, YTO MOJIeKyJIbl Bogopona H, u
xJjopa Cl, cocroAaT us 1ByX aToMOB, a He U3 TPEX, a MOJIEKY-
na renusa He, me cymecrsyer? Ilouyemy oflHA aTOMBI CBA3A-
HBI Mexay coboii, a npyrue Her? IloueMy HEKOTODBIE MOJIE-
KVJIbI YCTOMUYMBEI, IPYTHeE JIETKO PACIafaloTcs, 4 TPEThH BO-
ob111e He 00pasyTCA HU IPU KaKuxX yeaoBuax? OTseTsl HA
moo0HbIE BOIIPOCKHI HEOOLIYANHO BAXKHEI JJI XUMHKOB.

B XIX B. 0b1L10 BBeJIeHO ONpefe/iecHNe BAIEHTHOCTH KaK
ypclia XUMHYECKHX CBA3eH, KOTOpbhIe HaHHBIM aToM obpa-
ayer ¢ npyrumu. Hanopumep, 3Has, 4YTO BaJIEHTHOCTh BOJO-
poxna paBHa I, a kucaopona — II, MOXKHO COCTABUTE CTPYK-
TypHBIEe (JOPMYJIBI MOJIEKYJI BOLOPO1a, KHCJI0POLA B BOOBI:

N
H—H, 0=0, H H.

B mHux uéprouxkammu 0003HAUYEHBI XMMHUYECKHE CBA3U
MeIy aroMaMu. Hro Ke mpeacrapBiager col0oH XUMHYe-
ckad cBaA3b? OTBETHUTEH HA 3TOT BOIPOC YAAJIOCH JHUIIL I10C-
Jie Toro, KaK 6s1510 n3yueHo crpoernue aroma. B 1897 r. aur-
auitckuit ¢pusur k. xx. TomcoH mnpeamososus, 4To
CBA3b HMeeT JJIeKTPUUEeCKYI IPHpOoAY U obpasyeTca 3a
CUET CMEIeHWA HJIHA IIePeHOoca 3JIEKTPOHOB OT OJHOT'0 aTo-
Ma K Ipyromy. 9Ta raioresa OKasajlach IPaBUJILHOMN.

AToM, Kak BEI V:Ke 3HAETe, COCTOUT U3 IIOJIOKHUTEILHO
3apsAXKeHHOTo Aapa U 2JIeKTpoHOoB. IlpocTeiimuii atom —
aToM BOAOPOJA — COJEPIKHT BCEro OJUH 3JeKTPOH, HAXO-
OAIMUECA Ha HepBOM aHeprerudeckoMm yposHe. Ilpu cOmm-
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Xumuueckas ceasb M 3Heprusa

JKeHHH ABYX aTOMOB BOAOpOa :) 3 _‘) . )
AAPO OOHOIO M3 HUX MNPUTA- - )
rMBaeT dJeKTPOHHOe O00JIaKo H H H,
JIDY;'[(;I}'E&;I g:ggxgggxr.ﬁoaﬂnﬂa- P9 Llaperpanmne

iy 3JIeKTPOHHBIX 00JIaK0B aTOMOB
€T B3AUMOJIEJICTBHE, U PACCTOA"  ppuponuT k 06PA3OBAHMIO
HHe MeXXIy HMMHW YMEHBIAaeT- snreKTpoHHOro obiaka
cA OO0 TeX IOop, IIOKAa B3aMMHOE  MOJeKyJhl Bogopoaa
MIPUTAMKEHEe He YPaBHOBECHUT-
cA OTTalIKHUBaHMeM sAnep. B oOpasopaBiieiica MOJIEKYJIe
9JIEKTPOHHAS ILIOTHOCTH B IIPOCTPAHCTBE MEXKIAY AlpaMu
OKAas3bIBaeTCA MOBHEIIIeHHOH. [[Ba 5IeKTPOHHLIX obJaka aTo-
MOB OOBEIUHAIOTCA B eIMHOE SJIeKTPOHHOE 00,IaK0 MOJIEKY-
bl (puc. 94).

Moaeryna moxxkeT obpasoBaThbCcA JHUINL B TOM CJydae,
ecIi TIPH B3aUMOJEHCTBHM aATOMOB HUX 00Imas sHeprus
yMeHbInaercsa. WMHBIMU ciioBaMu, obpasoBaHue XHUMHYe-
CKOI CBA3U BCErJa CONPOBOIKIAETCA BBIJEJIEHHEM JHep-
', Ha3bIBAEMOI SHepeuell XUMULeCKOll C8A3U.

XuMHUYECKad CBA3L — 9T0 B3aUMOJeHCTBHE ATOMOB, OCY-
I[eCTBIAEMOE NYTEM 00MeHa 2MeKTPOHAME HIIH HX Iepexo-
Ja OT OAHOTO ATOMAa K IPpyromy.

He Bce aToMbI MOI'YVT B3aUMOIeHICTBOBATEL MY CODOM.
BriBaer Tak, 4TO npH COMM)KEHHMHM ATOMOB M IIepeKpLIBa-
HHU UX 3JeKTPOHHEBIX 00JaKOB MOJIeKYJa He oOpasyercd.
Hanpumep, ecniu gBa aroma rejna NpuOIUMKAIOTCA IPYL K
OPYyry, TO oDIAaA SHepPrus BCE BpeMsA YBeJIUUYHNBAeTCA U MO-
nexyina He, obpaszoBaTbecs He MOKeT.

YenoBrua BOSHUKHOBEHHA XUMHUYECKOH CBA3UA OIpeje-
aua amepukanckunii xumuk I'. JIsrouc, koropsiir B 1916 r.
OPeAJIOKHNI 2JIEKTPOHHYH TEOPHI0 XHWMHYECKOH CBs3H.
9Ta TeOpHA OCHOBaHA Ha INPeCTABJIeHHH O TOM, UTO 3JeK-
TPOHHBIE 000JOYKH ATOMOB 0JIaTOPOAHBIX I'a30B OTJIMYAIOT-
¢ 0c000l YCTOMYMBOCTRIO, YeM M O0BACHAETCA UX XHUMH-
yecKad MHEPTHOCTb. ATOMBI BCceX APYIUX 3JEMEHTOB IIPH
0o0pazoBaHUM XHMMHYECKOH CBA3H CTPEMATCA H3MEHHTDH
3JIEKTPOHHYI0 000JIOUKY 10 KOH(pHUTrypamuy OJHIKAHIIEero
OJ1aropoHOTO rasza, OTAABAsA MU IIPHUCOSAUHAA DJIEKTDPO-
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FMurowc Mnbept (1875—19446)

OpMH M3 COMBIX M3BECTHBIX OMEPMKAHCKUX XMMM-
koe. Poguncs e ropoge YakimyT B wrate Maccauy-
cetc. [onyuun pomawwee oBpasoeaume. B sos-
pacre 14 net nocrynun B yHueepcutert, B 24 roaa
sawmTnn amcceptaumio. OcHosHble paboTtel Jlbou-
Ca CBA3QHBI C MU3UYECKOM XMMMEH — paspaenom
XMUMHM, MBYHTIOLMM NPOTEKOHHE XMMMYECKMX pe-
akumii W cTpoeHue Bewecrsa. [lblomc obwbacHMn
BO3HWKHOBEHHME XMMMYECKOM CBA3M NyTEM obbeau-
HEHWA 3NeKTPOHOB PA3HbIX TOMOB B 0BlWMe anek-
TpoHHbie napsl. OH NoOka3an, YTo YMCNO INEKTPOH-
HBIX MAP, KOTOPble MPUHOONEXAT KOXAOMY aTOMY
B MOneKkyne, KOk NPaBMNO, PABHO YeTbipém. 3To
NO3BONUNO YYEHOMY ¢hOPMYNHPOBATE NPABMUNO OKTETA, NO-HOBOMY TPAKTOBATH MNO-
HaTHe saneHTHocTH. Ero kuura «BanenTHocTb M cTpykTypa atomoe M Mmonekyn» gonrue
rogbl 6bi1a NyYLWMM Y4eBHMKOM NO TEOPUM XMMMHECKOW CBA3M. MHOro cvn M BpemeHH
JlbioMc 3aTpaTMn HA NonyYeHHe YUCTOroO AeMTEPHs — TAXKENOro H30TONA BOAOPOAT M
ero coefMHeHWH, B Nepsyio ovepefs Tsxkenoi sogsl. OH Takxe sHEc Bonbwoi Bknap,
B M3Y4EHME KMCIOT M OCHOBAOHMM.

HbI. ToMIBKO B 3TOM cay4dae o0pas3yoTca YCTONYHBBIE MOJIe-
KyJbl. JIbIOMC HasBajl aT0 YTBEPKIAECHUE NPABUJLOM OKMme-
ma (0T JaT. 0KMO — BOCEME), TAK KAK aTOMEI BceX 0Jaro-
POIOHBIX Tra30B, KpPOMe TIelHsd, COJep:KaT Ha BHEIIHeM
VPOBHE BOCEMb 3JIEKTPOHOB.

Tenepr moHATHO, modyeMy obpasyerca monexyiaa H,,
a monexkysna He, — Her. 970 cBA3aHO C TeM, YTO aTOMY BO-
Oopoja 10 3aBeplIeHHs BHEIIHEro YPOBHSA He XBaTaeT Oj-
Horo sneKTpoHa. IIpu obpasoBaruu moneryJnl H, smexT-
POHEI IBYX ATOMOB 00BbeJUHSKTCA, BJIEKTPOHHAA KOHMU-
rypanmua KasJgoro aroMa JOHOJHAETCA 10 KOH(GUryparun
aroma reaua. B To e BpeMsA B aToMe rejids BHEIIHWHN
PHEPreTUYECKUH YPOBEHb ViKe 3aloJIHeH; 3THM aToMaM
IIPOCTO HE HYMKHbBI «UyyKHe» DJIeKTPOHEI.

1. ITouemy YmCIO H3BECTHBIX MOJEKYJ BO MHOTO pas IIPeBLINIAET YHC-
JIO XUMHYEeCKHX 2JIeMeHTOB?

2. Kawrasa sneMeHTapHAA YACTHIIA YUACTBYET B 06pA3OBAHNYN XUMHUYe-
CKOH cBaszu?
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3. Kaxwue cuibl 1elicTBYIOT B MOJIEKYJIe Bogopoga?

4. Yro Takoe xMMHUYECKAA CBASL U oUeMy oHa obpasyercsa?

5. IMouemy ogHH aTOMBI B3AWMMOJEMHCTBYIOT APYr ¢ APYIoM, a Apyrae
HeT?

6. CKOJBKO aJIeKTPOHOB He XBATAaET [0 OKTETA aTOMaM a3oTa, XJopa,
cepsl, yriuepoga?

m KOBOHGHTHGH CBA3b

Ilpu oOpasoBaHMM MOJIEKYJ ATOMBI CTPEMATCA K TOMY,
uyT00bI HA UX BHEIIIHEM dHEPreTHYECKOM YPOBHE OBLIO ABAa
HJIX BOCEMb (OKTET) 3JeKTPOHOB. OTOr0 MOKHO HOCTHUYD
HeCKOJAbKHMHU crocobamu. CaMblil pacnpoCcTpaHEHHBIA M3
HUX 3aKJII0UaeTcsa B 00beIMHEHUH HeCIIaDEHHBIX 3JIeKTDO-
HOB B 00II[Me 3JIeKTPOHHLBIE IIaphI, IIPHHAAJIEKAIIHEe OJHO-
BpeMeHHO 000HM aToOMAaM.

XuMHUECKad CBA3b, BOZHHKAKIIAA B pe3yisTare odpa-
30BAHHA 00IIUX IEKTPOHHBIX IADP, HA3KIBAETCA KOBAJIEHT-
HOI.

TlopaBnaroiee OOMBINMHCTBO M3BECTHBIX XMMHYECKUX
COeIMHEHHIl COepKaT KOBAJIEHTHEIE CBA3H.

Paccmorpum ob6pasoBaHHe KOBAJIEHTHLIX CBSA3€d B He-
KOTOPBIX IIPOCTHIX MOJEKYJIaX. OJIEKTPOHBI BHEIIHEro
SHEPreTHYeCKOr0 YPOBHA (BaJleHTHBIE 2JIEKTPOHBI) OJHOIO
aToma OymeMm 0003HAYATH TOUYKAMH, a JPYroro aroMa —
KPeCTHKAMH, PACIIOJIOMKEeHHBIMHE COOKY, CBePXY HJIN CHUIY
or cumBosa snemenTta. Torga obpasosanue monexynsr H,
MOXKHO 3aIHCATE B BHJIe CXEeMBbI:

H:++H— HH.

CrpyKTypHYI0O (QOPMYJIY MOJEKYJbI, B KOTOPOH yKa-
3aHbl BaJIeHTHbIE 3JeKTPOHBI BCeX AaTOMOB, HAa3bIBAIOT
anexkmpoHHoll popmynoii. O6UIYIO TAPY 3JEKTPOHOB YaIle
BCcero 0603HA4YAT YEPTOUKOM, KOTOpad U CUMBOJIIU3UDPYET
KOBAJIEHTHYIO XMMHWUYECKYIO ¢BA3b, Hanpumep H—H. B 06-
pasosasiieiica monexyyge H, raxmpomy aromy BoJopOzia
OPUHAAJIEMKAT JBa 9JIEKTPOHA, T. €. 3T ATOMBI UMEIOT Ta-
KYIO 3Ke BJIeKTPOHHYIO KOH(pUTrypanui, Kak u aroMm 6aaro-
POIHOIO ra3a reJiusd.
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ATOMBI HEMETAJLJIOB BTOPOrO IIEPHOAA CTPEMSATCH [0-
IIOJHHUTEL CBOIO AJIEKTPOHHYIO 000704Ky g0 okTera. Cocra-
BUM cxeMy o0Opa3oBaHuUA CBA3KM B MoJekyie ¢ropa F,.
ATom dTOpa COLepKUT Ha BHEIIITHEM YPOBHE CEMb 3JIEKTPO-
HOB — TPH 3JeKTPOHHBIE IIapbl M OJWH HecHapeHHBII
AJIEKTPOH.

.. _ HecnapeHHhI
+F-— JIeKTPOH

Ilo 3aBeplileHUsA BHEIITHETO0 YPOBHA aTOMY (DTOpAa He XBa-
TaeT OAHOI0 2JIEKTPOHA, II03TOMY KaKILII M3 aTOMOB IIpe-
JOCTaBJAeT B 00IIee MOJIL30BaAHYE 10 OJHOMY HecIllapeHHO-
MY 2JIEKTPOHY.

F + F — FyF I F—F

B monexryie F, kaxap1it aTroM (propa uMeeT Ha BHEIITHEM
YPOBHE I10 BOCEMb 3JIEKTPOHOB (OKTET), U3 KOTOPBIX /1BA HA-
XOAATCSA B 00IIleM MOJB30BAHUM, a IIecTh (TPU Iaphbl) He
YY4acTBYIOT B 00OpazoBaHUM XUMUYECKOUN CBA3YM W NIPUHA[-
JieyKaT JUNIb JaHHOMY aToMy.

Obiras mapa 2JMeKTPOHOR

KosanenTHas cBA3b MOMKET BOZHUKHYTH U MEMKIY aTo-
MaMH Pa3HBIX 2JIeMeHTOB. B monexyine ¢groposomoposa HF
arom H 3a cuér «uyxoro» sJeKTpOHA 3aBeplllaeT HepPBbII
SHEepreTUYecKU# ypoBeHb, a aTroM F — BTOpOIA.

H+F —)HF WU H—_Fi.

ITpu B3aumMOAEeNCTBUH ABYX aTOMOB, KaKIbLIH 13 KOTO-
PBIX MMeeT HeCKOJbKO HecllapeHHbIX 3JIEeKTPOHOB, 00pasy-
IOTCA Cpa3y HECKOJBKO ODIIIUX 3JeKTPOHHBIX nap. Ilpume-
POM MOXKET CJIYKUTh MojieKysa asota N,. B arome azora Ha
BHeIIHEM YPOBHE IIATHL BJEKTPOHOB, TPHU U3 KOTOPLIX He-
criapeHHbpie. VMMeHHO OHH U YYacCTBYIOT B 00pas’soBaHUN
TpexX ODIIMX JJEKTPOHHBIX Hap. 34 CUET 3TOI0 KaKIbIi
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aToM IpHoOpeTaeT 3aBepIIEHHBIN BHEIIHUH sHepreTude-
CKHH YPOBEHb U3 BOChMH 3JIEKTPOHOB (OKTET).

N 1 VN" — N:N' wmm :N=N:.

XUMHUYECKYIO CBA3b B 9TOM CJIydae Ha3bIBAIOT MPOLULHOIL
1 o0osHauarT TpeMms depramu. CBsaA3b, 00pasoBaHHYIO Of-
HO¥ MMapoi 2JIeKTPOHOB, HA3LIBAKT 00UHAPHOIL, TBYMA I1a-
pamMu — ds8oiiHoll,

Ecnm B ogHOM aToMe ecTh HECKOJNBKO HeCHapeHHBIX
JIEKTPOHOB, TO OH MOKeT 00pa3oBaTh KOBAJEHTHbBIE CBA3Y
cpasy ¢ HeCKOJBKHMHU aToMaMu. B MoJieKyae BOABI aTOM
KHucjaopona o0pasyeT IBe KOBAJIEHTHBIE CBA3H C IBYMA aTO-
MaMH BOAOpOA.

OfGmue napsl AMeKTROHOB H
H |
H:0: uma H—O:

Hemne
HE YUACTB? He B G { ! ITHYSCKOH CBA3HN

Kamawlit aroMm Bomopoja B MOJIEKYJie BOABI MUMeeT Ha
BHEIIIHEM VPOBHE II0 IBAa 2JIeKTPOHA (00IIue ¢ aTOMOM KHC-
Jopoza), a aToM KHUCJIOPOoAa — BOCEMb 2JIEKTPOHOB (YeThIpe
CBOMX U JBe 0o011e mapel).

O6b1uHo npu o0pasoBaHUU 00IEH 3JEeKTPOHHOH IIapbl
KasKIbIil M3 ABYX aTOMOB IIPeJOCTABJIAET B COBMECTHOE
IOJb30BAHUE II0 OJHOMY 2JIEKTPOHY. B aTOM ciydae roso-
pPAT, UTO CBA3L 00pazoBaHa MO OOMEHHOMY MEXaHU3MY,
TaK KaK aToMEI 0OMeHuBaTeA sJieKTpoHamu. CyIllecTeyer
M Apyrasg BO3MOJKHOCTh, KOI'ZIa OOUH M3 aTOMOB JaéT B 00-
1iee IM0Jb30BaHKE ABA 9JIEKTPOHA, a APYIroi IIpeaoCTaBIAET
I8 HUX CBODOAHYIO opOuTANL. ATOM, IIPEeJOCTABJIAIOIINHA
9JIEKTPOHHYIO IIapy, Ha3eIBalOT JOHOpPOM, a aToM, IIPUHH-
MAalOUUi 5J1eKTPOHBI, — AKUERMOopomM. ITOT MeXaHU3M 00-
pal30BaHUA KOBAJIEHTHOM CBA3ZH HA3LIBAIOT JOHOPHO-AKUEN-
mopHbulMm (MHOTIA TAKYIO CBA3L 0003HAUAIOT CTPEJIKO, Ha-
IpAaBJIEHHOHN OT JOHOPA K aKIEenTopy).

JJoHOPHO-aKIeNITOPHBIN MeXaHU3M 00pa3oBaHUA KOBa-
JIGHTHBIX CBfA3€H XapaKTepeH AJd NepPeXOodHbIX MEeTAJJIOB,
B 4YACTHOCTH Kejesza. Ba'kHelilllee coeJMHEHHUe Kejesa,
BXOJISINIIee B COCTAB KPOBH, — TeMOTJIOOUH — CBABLIBAET
KHCJIOPOI BO3AYXa UMEHHO II0 JOHOPHO-aKIeNTOPHOMY Me-
XaHU3MY.
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Bonpockl u 3agauua

1. HaiiTe onpepeneHre KOBaJIeHTHOH cBA3u. PacemoTpuTe eé obpaso-
BAHWE HA OIpUMepe MOJIeKYJILI BOLOPOA.

2. CrOJIBKO 3JIEKTPOHHEIX IIAD U HECIIAPEHHEBIX 3JeKTPOHOB COLEPIKAT:
a) atoM (ropa; 6) monexyna dgropa?

3. IIpuBepnuTte 3MeKTPOHHEYI (hopMYIYy MONEKYIBl BOABl. CKONIBKO XH-
MHYeCKHX CcBA3ell o0pasyeT aToM KHCJI0pPOZa B aTOH MoJteKyJie?

4. HWszobpasuTe nponecc o6pasoBaHud MoJeKyJ xJyoposogopoza HCI,
ceposonopona H,S u ammuara NH; us atomos.

5. CocrasbTe 2JIeKTPOHHYIO (hOPMYIY MoJIeKYIEl Kucnoposaa O,. Crole-
KO 3JIeKTPOHHBIX ITAp y4acTByeT B 00pa3oBaHWU KOBAJEHTHON CBAZKA
Mex Yy aToMaMi Kuciopoga? BelmonHaeTca AU IpaBuiio okrera?

6. Monerymna okcupa azora(ll) NO — uckirroueHMe U3 IpaBHiIa OKTeTA.
CocraBbTe 31eKTPOHHEYIO (hopMyIy 9ToH Monerybl. CKONLKO Hecoia-
PEHHEIX 3JIEKTPOHOB OHA colepKuT? CKONBKO 3JEeKTPOHHEIX IIAD
y4JacTByeT B 00pa3oBaHNH XUMHYECKOH CBA3H B 3TOM MojleKyJe?

= -

7. JIaHBI TPHU 2JIeXTPOHHLIE (QOPMYILL a) X;:IE; 6) :Z;?Ef. B) %xx&?{
Kakue us nepedyucieHHBIX HUKe (DOPMYJI BeIIECTB COOTBETCTEYIOT
Kaxpon us Hux: NH;, HCl, O,, F,, N,, H,, HBr, Cl,?

*8. Monekyia BOLBI MOXKET B3AMMOAeHCTBOBATE C HOHOM Bogopoaa H'.
Hogpasa ceazs O—H obpasyerca mo LOHOPHO-aKIENTOPHOMY MeXa-
HuzMy. CocTaBsTe 3JIeKTPOHHYIO (POPMYIY MOJIYUYEeHHOTO HOHA TH/-
poxconus H,O". HazoBuTe JOHOP U aKIENTop.

m nonﬂpHcm M HEeNnoNspHas CBSA3b.

CBOMCTBA KOBONEHTHOM CBA3M

Ecnu koBanenTHas cBsA3b o0pasyercsa Mex 1y OJQUHAKO-
BBIMU ATOMaMU, TO OHU MIPUTATUBAIOT BaJIeHTHBIE 3JIeKTPO-
HBI ¢ PABHOM CUJIOHN, U 0DIIlee 3JIEKTPOHHOE 00JIAKO pPacIio-
JIO?KEHO CHUMMETPHUYHO OTHOCUTEJILHO 000HMX aTOMOB, T. €.
AJIEKTPOHHAA IIapa B PaBHO CTEIeHU IPUHALIEKUT 000UM
aromaM. Takyo KOBaJIeHTHYIO CBA3b HA3bIBAIOT HENOMAAD-
noli. Bo Bcex mpocThIX BeliecTBax, 060pa3oBaHHBIX HeMe-
rasnamu (Eanpumep, H,, Ny, O,, Sg), xumuueckue cBA3u
HenoJispHble. KOBaJIeHTHYIO CBA3b, BO3BHUKAIOIIY 0 MEHKIY
aToMaMy pPa3HbIX 3JIEMEHTOB, HA3bIBAIOT NOAAPHOIL. B aTom
ciayudae ob1ias 3JIeKTPOHHAA Mapa cMelleHa K TOMY aToOMY,
KOTOPBIM CHUJIBHEE NIPUTATUBAET 3JIEKTPOHBI. HeM cuibHee
3TO CMEIeHre, TeM DOJIBINE NOJAAPHOCHLL CBA3HU (pUC. 95).
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+0,43 —0,43 +0,05 —0,05 Arom, B HampasieHUH

O (8] O KOTOpPOro cMelleHa olIad
H F H I PJIEKTPOHHAA Iapa, Ipuob-
H F: H:T: peTaeT HeOOJBIION OTPHUIA-

TeJIbHBIA 3apdAl, KOTOPBIHA
HA3BLIBAIOT HACMUYHbLM, TAK
KaK OH Bcerja MeHLIIe elu-

Pue. 97. Mopenu cUnbHO-
nonapuoi monexynsl HF u
crabonmonapHoi MoJsekyJsl HI.

VKazaHbl YACTHYHbBIE 3aPAMEI HULBI, 1 0003HAYAIOT rpeve-
na aromax. B HF o6masa CKOM OYKBOIl menpTa — 0O-—.
BIEKTPOHHAA IAPa CMeleHa IIpu sToM Ha ApPYrOM aToMe,
cunbHee, dem B HI yUaCTBYIOIIEeM B oOpasoBa-

HUU CBA3H, BOZHHUKAET PaB-
HBIA TI0 abCOJIFOTHON BeJIMYWHE YACTUUYHBIA MOJIOMKUTEh-
HBIH 3apan 6+. 3HaueHue 3apaga 0 MOXKHO paccMaTpHUBATE
KaK Mepy IOJSAPHOCTH CBA3U: UeM O0O0Jbllle IOJSAPHOCTD,
TeM 0OJIbIlTe YACTHUYHBIE 3apAabl Ha aroMax (puc. 97).

[TonsspHOCTE MOJEKYJBI U MOJNAPHOCTH XUMHUYECKONR
CBA3U — pasHbie oHATUA. Mosiekysia MOKeT ObITH HEmo-
JAPHON Aarke NPH HAJIWUYHHU IIOJAPHBIX cBAsell. Hanpwu-
Mep, B MoJlekyJse yruexkucaoro rasza CO, arom yriepoja
CBA3AH C KaXIbIM aTOMOM KHCJIOPOJa ABYMA MOJAPHBIMH
CBA3AMM, IIPUYEM IJIEKTPOHHBIE ITapbl 00eUX CBA3eH cMme-
IIeHbl OT HETO K aToMaM KHUCJIopo/a:

G- 26+ &

0—C—0.

Tem He MeHee B nenom mojerysa CO, HenonspHa, TaK
KaK CBA3M PACIOJOMEeHLI CHUMMETPHYHO OTHOCHTEILHO
LEHTPAa MOJIEKYJIbL.

IToMuMO MOMAPHOCTH KOBAJEHTHANA CBA3b XapaKTepH-
3yeTcs HEKOTOPBIMU JPYTIUMU cBoicTBaMU. [JauHoil cesa3u
Has3bIBAIOT PACCTOAHNE MEXKAY AAPAMU CBASAHHBIX ATOMOB.
AToMBI COMMMKAIOTCA HA TAKOE PACCTOAHUE, IIPU KOTOPOM
JocTUraeTcA HauboJiblllee IepeKpPbIBAHHE UX 3JeKTPOHHBIX
00J1aK0B, a PHEPIrUA MOJEKYJIbl CTAHOBHATCA MUHHMAJJIbHOM.
Hnuna cBA3U cpaBHUMA ¢ pa3MepaMu aTOMOB U 00bIUHO CO-
crasaser 0,1—0,2 aml. Camaa masiieEbKasa IJMHA CBA3SH B
monerysie sopopoga H, — 0,076 am (puc. 98), Tak Kak
aTOM BOIOPOAA UMeeT HAUMEeHbIIIAH paJgnyc.

1 1 am (manomeTp) = 10-9 M.
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0,076 . 0,110
He==0H NG==
110092, 0022l o,

Ho—u128 0 cl re—2142 o

n—21l @, ag—22 _ga

o 0162 o B ©Q 0,229 O::
002115 I & ; 0,267 Py

Puc. 98. CpaBHeHUe JUIUH CBA3U (B HAHOMETpAaX)
B HEKOTOPBIX MOJIEKYJIaX

Monexyny H, HeBO3MOKHO pasrifafleTb JaKe B dJIeK-
TPOHHBIN MHUKPOCKOI. M3BecTHEI 1 ropasio 0oJiee KPYITHEBIE
mosiekyabl. [Ipumepom mosker cay:xuth mosekyna [THEK,
OTBETCTBEHHAA 32 Tlepeiauy HacJaeACTBEHHOI nHMOpMAIIUHT
B PACTUTEJIBHBIX U }XHMBOTHBIX KJIeTKaX. B KileTKe MOJIeKy-
aga [THK copep:xkurcss MCKJIIOUUTENIBHO B CBEPHYTOM BHJIE,
obpasya xpoMmocoMmel. Ecnu 6w yianocs €€ pacKpyTUTh, II0-
ayunaach 661 TOHUAHNIAA HUTH AIUHON B UeJOBEUECKHIT
POCT IpU AUAMETPE BCEro 2 HM.

Mopenn MoyIeKyJI, UCTIOJB30BAHHBIE B UJITIOCTPAI[UAX K
9TOH IIaBe, HASLIBAIOT IIAPOCTEPKHEBLIMH. B HMX mIapsl
0003HAYAIOT AApPa ATOMOB, a CTEPIKHUA — XUMHUYECKHEe CBs-
31. B pealabHBIX MOJIEKYJIaX IIPOCTPAHCTBO MEKAY AdpaMu
3AII0JIHEHO 3JeKTPOHHBIMH of0JaKaMM, KOTOPbIe Ha 3THX
MOJIeJAX He oKasaHsbl (puc. 99).

KosanenTHas cBsA3b 00pasyeTca Mex 1y IBYMA aToMaMH,
T. €. XapaKTepuayeTcd HalpaBleHHoCThIo. Eciin ogua aTom

Macmrabuas Pacopenenenne IIapocTep:HeBasd
MOJenh 3JIeK TPOHHOH MOgenn
HJIOTHOCTH

Pue. 99, Pasnmuunbie MOJEJIH MOJEK YL BOJLI
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180°

Puc. 100. BaneHTHEIe YIVIE B HEKOTOPBIX MOJIEKYJIAX

o0pas3yeT HECKOMIbKO CBA3€l, TO OHU HANPaBJIEHBI 1101 OIpe-
MeNEHHBIMU YIVIAMU APYT K IPYry. ¥YTOJN MeXKy CBA3AMU
(BaleHTHBIN Yroa) — 9TO YroJ MeXKIy JTUHUAMU, COeTUHSI-
OIMUMH XUMUYECKU CBs3aHHbIe aTOMBI. BajeHTHbBIE YIJIbI
B MoJIeKyaax 6sisarot pasabiMu: oT 90 go 180° (puc. 100).
3Has BCe BaJIEHTHBIE YIVIbLI U JIJIMHBI BCEX CBA3EH, MOYKHO
OTpEZIeJIUTH FTEOMETPUUYECKYIO (POPMY MOTEKYJIBI.

GGG G T N 2 CoctaBneHue Mogenein monexkyn

Bocnons3osaswmce Habopom ans Mmogenuposaxus, cobepute mopenu npoc-
TeMLWMX MONEKYNl — MeTaHd, BOAbl, AMMWOKG, XNIOPOBOAOPOAd, OKCHAQ Yrnepo-
aa(lV). O6pature BHUMAHKE, YTO AAHHBLIM BMA MOAENEH BEPHO NepenaéT yribl
mexay ceasamu. OBbicHUTE, NOYEeMy MONEKYNa BOAB!, B OTAIMYME OT MONEKYbI
okcupa yrnepopa(lV), ve nuneiina.

1. Kakymo KoBaleHTHYX CBA3b HA3BIBAIOT HENOJNAPHOH; MOJIAPHOH?
IIpuBeguTe IpUMepHI.

2. 3anumuAre QOPMYJIEL BEIeCTE B HOPAJKe YBeJIUUeHUA [10JIAPDHOCTHA
ceasu: H,0, CH,, HF, NH,.

3. OnpegenuTe 3HAK YaACTHUHOTO 3apAAA HA ATOME XJIOPA B MOJIEKYIIAX
HCl u CIF. B xakoil U3 3TUX MOJEKYJ UACTHUHEIH 3apal XJopa
fonbnie no abCcONIOTHON BeTHUUHe?

4. IlpuBeguTe o OJHOMY IPHMeDY MOJIEKYJ ¢ OJHHAPHOI, NBOHHOMH
W TPOHHOH KOBAJIEHTHOM CBA3BIO.

5. Karxue MoMeKVJIbl HASLIBAKOT JUITOIAME?
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HMonHas ceasb

6. Bommmure dopmyiner monexkya-gunoneii: HCI, Cl,, N,, H,0.
7. B raroii H3 IBYX MOJEKVJI JJUHA CBASH DOJIbIIIE:
a) H,, 1,; 6) HC1, HBr; 8) NH,, PH,; r) CH,, CC1,?

*8. XuMHUYecKHe aJeMeHThI TIaBHOM MoArpynnkl VI rpynmnel o6pasyoT
¢ BojiopojioM MoseKy1el coctasa H,R. Kak namenseTca npu ysenu-
YeHHY MOPANKOBOTO HOMepa sJIeMeHTA: a) NonfapHocTs ceaszn HR
B 3TUX MOJIeKy.Jax; 0) nnuHa aToll cBA3u?

*9. Moneryna BCl; npencrasinser coboil paBHOCTODOHHUII TPeyroyb-
HHK, B BePITHHAX KOTOPOro HAXONATCA ATOMEI XJIOpPA, & B IEHTPE —
aTom bopa. HalinuTe BaeHTHLINA YroJ B 3TOH MONeKyJIe.

*10.IIpennosxure GopMyJIy BelllecTBa, B MOJIEKYJIe KOTOPOr'o ecTh U 10-
JIAPHEIE, H HEIOJAAPHBIE CBA3H.

§ 52 4 Ip—

ATOMBI IIEJIOYHLIX METAJLIOB, HAIIPAMED HATPUA KK
Kalus, COAep:KaT Ha BHEIIHEeM JHEepreTHYecKOM YpPOBHe
BCEro OJWH 3JeKTPOH. B XMMWUYEeCKHX peaKIuaX 3TH aTo-
MBI JIETKO OTAAIT BANEHTHBIC 3JIeKTPOHLL U IPEBPAIAIOTCA
B MOHLI C 2JIEKTPOHHOM KOHQUIrypalueil HHEPTHOrO rasa:

Na—-é— Na'.

AToMaM raJlIoreHOB — THUIIMYHBIX HEMETAJJIOB — IO 3a-
BepllleHHdA BHENIHEero YPOBHA HeIOCTAaEéT BCEro OJHOI0
9JIEKTPOHA, II03TOMY MM BBIT'OJHO IPHHATH 3JI€KTPOH:

F+ée—F-.

Ilpu B3ammomeiicTBHU ABYX aTOMOB, OJWH M3 KOTOPBIX
OTHAET 9JIEKTPOH, a IPYroil ero IpuHUMAET, 3JeKTPOH IIe-
PEeXOJHUT OT IIEPBOTO aTOMa KO BTOPOMY. ATOM, OTOaBIIHII
3JIEKTPOH, IIpEeBpaIlaeTcs B IIOJOMKHUTEJNbHO 3apAKeHHBIN
HOH (KaTHOH), a4 ATOM, IPUHABIITNAH 3JIEKTPOH, — B OTpUIIA-
TeJbLHO 3apsAMeHHbIN HoH (aHuoH). Mexy 3TUMH pasHo-
HMEHHO 3apsAMKEeHHBIMHM HOHAMH BO3HHKAET 3JIeKTpOoCcTa-
TUYECKOe NPUTAMEHNEe, CHUJIa KOTOPOr0 3aBUCHUT OT 3apsd-
0B MOHOB U UX paguycos (puc. 101).

XuMuueckas CEA3b, BOSHHKAIONMIAA B Pe3yJibTaTe NPHUT-
JKeHU S MPOTHEOIOJIOKHO 3apAKeHHbIX HOHOB, HA3LIBAETCHA

HOHHOM.

Honnyw cBA3L MOKHO paccMaTpUBATL Kak IIpejesb-
HBIH cayuail KOBAJIEHTHOM MONAPHON cBA3M, Korma obmias
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Arom Na Atom F Hor Na™ Hon F~

Pue. 101. BeaumogelicTBHEe AaTOMOB HATPUA U (PTOPA. JJIEKTPOH
[IepeXOAUT OT ATOMA HATPUA K aTromy ¢propa. 06a nona — HaTpus
U (pTOpPa — HUMEIOT YCTOHUHNBEIE 3JIEKTPOHHEBIE KOH(DUIYPAITHH

2JIEKTPOHHAA IIapa IOJHOCTHIO Iepelilia K OMHOMY U3 aTo-
moB. MoHHas cBsA3b oOpasyeTca MeKIy aTOMaMM THUIIHY-
HBIX METAJIJIOB 1 HEMETAJJIOB, CHJIBHO PAa3IMYAIOIMHUXCA
BHAYEHUAMH dJEKTPOOTPHIIATENLHOCTH. YCJIOBHO CYHTA-
0T, YTO CBA3b MOHHAMA, €CJIM PAa3HOCTb 3JIEKTPOOTPHILA-
TenbHOCTel IBYX aromMoB (ADQ) npessbiiiaeT 2 (puc. 102).

Sananue. Onpenesnure BUJ CBA3U BO (DTOpHUIE HATPUA
NaF u dropuge yranepoga(IV) CF,.

I[Mogcuuraem B 060UX caydadX Pa3HOCTb 3JEKTPOOTPH-
HaTeJbHOCTe! CBA3aHHBIX aToMOB. Eciu HaliieHHOe 3HAa-
yeHue Oosbire 2, CBA3bL MOHHAA, €CJM MEHbIle — KOBAa-
JIEHTHAA MOJAPHAaS.

NaF: A 90 = 90(F) — 90(Na) = 3,98 — 0,93 = 3,05.
CB#A3b MOHHAA.

CF,: A0 =30(F) -30(C) =3,98 — 2,55 =1,43. CBass
KOBAJIEHTHAS MOJAPHAA.

Kaxk nmonoxurenbHbie, TAK U OTPUILIATEIbHBIE HOHBI MO-
I'YT COCTOATH HE TOJBKO W3 OJHOT'0, HO M U3 HECKOJBKUX
aromoB. Hanpumep, KpucTaianbl KaIUHHON CETUTPHI (HM-
rpara kanua) KNO,; o6paszoBaHbI NOJI0KUTEIbHEIMY HOHA-
mu kanua K'Y u orpunarensaeiMu Hutpart-moHamu NOj.

Fan, 55 _
(I:I)’-‘ Cl: , Na~ iCl:

ADO=0 ADO=0,96 AD0=2,23
Kopanenruas Kopanenrnas Hounas cBs3b
HeNoJIApHAaA CBA3b HOJAAPHAN CBAZL

Pue. 102. CpapHeHHE KOBAJIEHTHOH U MOHHOH CBA3H
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MouHas cease

Cessp mesxay nonamu K u NO3 nonnas, a Mexxay aroma-
mu N u O B uone NO; — KoBasieHTHas nossapHad (puc. 103).
HMoununasa cBA3b XapakKkTepHa 1A OCHOBHBEIX OKCHIOB
(Naj;0%", Mg?2t0%), memnoueit (Na'OH-, K'OH") u coseit
(Na*Cl-, K*NOj3). B cTpykTypHBIX (OopMyIax HOHHYIO
CBfA3b U300paYKAI0T CUMBOJIAMH MOHOB C 3apsAaMH.
BemnecTBa ¢ MOHHO#H CBA3bI0 OOBIYHO IIPEACTABIIAIOT CO-
00l KPHUCTANIBI, KOTOPbIE COCTOAT M3 OIPOMHOTO YHCJIA
HOHOB, PACIOJIOMKEHHBIX TAK, YTO KAMKAbIH IOJIOKUATEILHBII
HOH OKPYKEH HEeCKOJNBLKHMH OTPHILATEIBLHBIMH, 4 KaXKIbIi
OTPHUIIATENLHBIH HOH — HECKOJLKHUMMU II0JIOKHUTEeIbLHBIMH.
Yucsio 6mmxafinx coceieit MOHA HA3bIBAIOT eT0 KOOpOuUHAa-
yuoHHbLM yucaiom. HanpuMmep, B KPpUCTALIAX XJIOPUIA HAT-
pusa NaCl xaaplii MOH HATPHSA OKPYIKEH IIIeCThI0 HOHAMU
xJaopa, u Haoboport (puc. 104). B HOHHBIX COEIUHEHUAX HET
OTAEeJLHBIX MOJIEKYJ: BeCh KPHCTAJLI IIpeAcTaBjasdeT coboii
OJIHY-eIUHCTBEHHYIO M’MTaHTCKYI0O MOJIeKy1y. @opMysa HOH-
HOT'O COeHHEHHA BhIPAMKAET He COCTAB MOJIEKYJIbI, 4 COOTHO-
LIeHHe MOJOMUATENbHBIX U OTPHIlATeIbHLIX MOHOEB. Hamnpu-
mep, opmyna KNO,; osnauaer, uro unciao nosoB K* B s10-
0oM KpucTa/LIe HUTpaTa Kaausa paBHo yuciay uoHos NO3.,
ITockonbKy YmMCIO CBA3EA B HMOHHBIX KPHUCTAJLJIAX Or-
POMHO, TO BCe MOHBI IIPOYHO CBA3AHLI APYT ¢ apyromM. Ilo-
5TOMY HOHHBIE CO€IMHEHUA IIPH KOMHATHOII TeMIiepaTrype
ABIAIOTCA TBEPALIMM, a ILIABATCA M KHUIAT JHUIIb DU
cuIbHOM Harpesanmu. Hampumep, TeMmeparypa ILIaBie-
HUA mnoBapeHHoW coam (xmopupga Hatrpusa) NaCl pasna
801 °C. PexopacMeH 110 TYTI'OILIABKOCTU CPeJU UOHHBIX CO-

s s . =
Qo
o " 0
o 0]
Puc. 103. B suTpare xamua KNO, Pue. 104. Moznens
HIPHUCYTCTBYIOT KAK HOHHEIE, TAK KPHUCTAJLIA XJIOPHIa
U KOBaJIeHTHEIe CBABH HATpHUA
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equHeHNH — okcug Maruuda MgQO, KoTopblil aaBUTCA IPH
2825 °C u xunut rnpu 3600 °C.

HonHasa cBsA3b 110 CBOMM CBOMCTBAM 3HAYHUTEJIBHO OT/IH-
YyaeTcd OT KOBAJIEHTHOH. B MOHHBIX KpHCTA/IaX KaiKIbIi
HOH NPUTATHBAETCA KO BCEM IIPOTHBOIIOJIOKHO 3apAKeH-
HBIM HMOHAM, PACIIOJOKEHHBIM B JIOOBIX HAIIPABIEHUAX M
Ha Jr00bIX pacCcTOAHUAX OT Hero. 3TO O3HAYaeT, YTO HMOH-
HYIO CBA3b HeJIb3d XapaKTepHU30BATh HAIPABJIE€HHOCTHIO.
Kpome Toro, Kaxablii HOH oOpasyeT oueHb 00JbIII0e, IIOYTH
HeorpaHHYeHHOE YHMCJIO MOHHBIX CBA3eH, II03TOMY IIOHATHE
BAJICHTHOCTH 3JIeMeHTa KaK YHMCJIA CBA3eil B MOHHOM COoeu-
HeHHUHU TepAeT CMBICII.

Bonpocel m 3apaHMua

1. Kaxywo cBasp HasblBakT HOHHOUH? IlpuBenuTe IIpUMepHl coejnHe-
HUH C MOHHOI CBABBIO.

2. Tloneayacek pAOM 3JMeKTPOOTPUIIATENBHOCTEH, HABOBHTe IO IBA
cOeMHeHHNA, B KOTOPBIX KUcJIopoh obpasyeT cBA3W: a) NOHHEIE;
0) KOBAJIEHTHBIE.

3. Bribepure ()OpMYJIEI COEIHHEHHUH, B KOTOPLIX XUMHYECKHe CBA3H:
a) KOBAJIEHTHbBIE HEeIIOJIAPHEIE;
0) KOBAJIEHTHBIE OJIAPHLIE;
B) HOHHEIE.
H,, HBr, Na,0, CaO, CO,, CO, 0,, NO,, K;N, NH;, N,, NF,, F,,
OF,, MgF,.

4. CdhopmynupyiiTe [Ba OTIHUYNA HOEHOH CBA3H OT KOBAJIEHTHOM.

5. Yro HA3HIBAIOT KOOPAUHAIITMOHHBIM YHCIOM?

6. Ilouemy NOHATHE BAIEHTHOCTH HeIIDUMEHHMO K MOHHEIM COeJHHe-
HUAAM?

7. Bribepure opMyJIBl BEIECTB, B KOTOPBIX €CTh: a) TOJBKO KOBA-
JIeHTHBIe CBA3K; §) TONLKO MOHHBIE CBA3W; B) MU KOBAJEHTHEIE,
U HOHHEIE CBA3H.
H,, H,S, Ca0, CO,, CaCO,, KCl, KC1O,, Cl,, NaOH, H,PO,, SO,.

m M eTannn4eckasa Cea3b

Bce merannpl obaamaioT pagoM 00IMHUX CBOMCTB: OHHU
UMET MeTalaiudecKuil 6JIeCK, BBICOKYI KOBKOCTb, X0OPO-
110 IPOBOLAT TEILJIO U 3JEKTPHUUYECKHIN TOK. OTH CBOHCTBA
MeTAaJIJIOB CBA3AHKI C HAJMYHMEM B HUX 0c000T0 BUIA XMMHU-
YeCcKOM CBA3U — MeTa/LIMUYecKoil cBaA3u. B aroMmax areMeH-
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Mertannuueckas ceass

TOB-METAJLIIOB Ha BHEIIHEM 3
SHEPreTUYeCKOM YPOBHE HA-  Hrexrpon »H & @. P
XOOUTCA He DoJiee UeThIPEX 3 : 3

3JIEKTPOHOB, KOTOpLIe OHHU -+ 48 (13 (59 i)
JIETKO OTIAI0T B 00IIIee MOJIb- Hon -9 =" @ :
30BaHue. METAJIA R

34 H°H
PaCCMOTpHM MeTaJJI HaT- y =

puii. Ha BHelllHeM ypOBHE
aToMa HATPHUA BCETO OJHUH Puc. 105. Cxema eTpoeHHA
BaﬂeHTHbl.ﬁ. aﬂeRTPOH, MO- MeTaJlJIHYeCHKOI'0o KpHUCcTaJdlla
gexyna Na, Opu KOMHaT-
HOH TeMIlepaType HeyCcTON4YHBa, TaK KaK IIpHU e€ obpasoBa-
HHHM aTOMBI He IIOJIYYAIOT OKTeTa 3JIEKTPOHOB (COCTABBLTE
JIeKTPOHHYIO (DOPMYJIY 3TOM MOJIEKYJbl). ATOoMam HaT-
pudA, KAK 1 ATOMAaM BCeX JPYTrUX MeTaJLI0B, BEITOHEe 005-
eIMHATL BAJIEHTHBIE 3JIEKTPOHLI B ¢JUHOE BJIEKTPOHHOE 00-
JaKo, IIpHHAJJIesKaliee BceMy KycKy MeTasia. Ooo0miecTs-
JEéHHBIE BJEKTPOHBI CBOOOJHO MEepeMeIlalTcsd II0 BCEeMY
00'bEMY MeTaJlJia, CBA3BIBAA BCE ATOMEBI MeK Iy coboit. ATo-
MBI, IIPEeJIOCTABUEIIHE CBOM 2JIEKTPOHLI B 001ee IMOIb30Ba-
HHe, IPUOOPEeTAIOT IMOJIOMUTENbHEINA 3apAl] — CTAHOBATCH
uonamu. OMHAKO MOHBI, B OTJIMYHE OT 3JIeKTPOHOEB, HE MO-
I'yT OHepeMelaTheA II0 KPUCTAJIY; OHHM 00pas3yoT OCTOB —
KpucTadandecKkyio peméTky. ITogmo0HO MOHHBIM KpHCTAJI-
Jam, J000i oOpasen MeTaJljia IpeAcTaBJAeT CO00H OmHY
TUTaHTCKYIO MOJIEKYJY, COCTOSAIIYIO M3 OTPOMHOI0 YMCJIAa
HOJIOMKUTEJNbHBIX HOHOB M 3JIeKTPOHOB (puc. 105).
Memannuueckas c8s13b — 3TO CBA3bL MEMKAY IIOJIOMLH-
TeJLHBIMM MOHAMU METAJIJIOB UM OONIMMHU 3JIeKTPOHAMH,
CcBOOOJTHO JBUIKYHIUMUCA 1O BceMy o0Bémy. Brmaromaps
CBOOOAHBIM 9JIEKTPOHAM METAJLILI XOPOIIO IIPOBOJAT TEILIO
U 9JIEKTpUYecKuil Tok. Pasnuuma B cBolicTBaX pasHBIX Me-
TAJJIOB OIPEeAEJIAIOTCA IIPOYHOCTHI0 METAIJIMYECKON CBA3H
¥ PACCTOAHMAMM MEKIY HOHAMH B KPHUCTAJLIIE.

1. HaszoBuTe oTiIMUMe METAJLIUYECKOH CBA3H OT HOHHOH.,
2. O6napmaer Jiv MeTalIWdYecKAasd CBASH HanpapileHHocTEIO? OTBer 10~
ACHHUTe.
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3. MorkHO 11 onIpesleINTE BAJIEHTHOCTE HATPHA: 4) B MEeTAJLJINIECKOM
Harpuu; 6) B Monerynax Na,, KOTOpEIe CYIIECTBYIOT B [lapax HAT-
pusa?

4. Kax BB 1ymMaeTe, Io4YeMy MOHHEIe KPUCTAJLIE! He IPOBOJAT 3JIEKT-
pHYeCKHH TOK, a MeTa/LTHYecKHe NPoBOgAT?

m BGHeHTHOCTb M CTeneéHb OKHUCneHumA

BEI sHaeTe, YTO ATOMBL PA3IUYHBIX XUMHYECKHUX 3JIeMEH-
TOB MOT'YT NPUCOEAUHATE PASHOE YHCJIO0 IPYTHUX ATOMOB, T. €.
MPOABJIATL PASHYIO BAJIEHTHOCTh. BaJIeHTHOCTL XapaKTepH-
3yeT co0CcO0HOCTE ATOMORB COEMHATHECA C IPYTHUMU ATOMAMH.
Temepb, M3YYHB CTPOEHUE ATOMA M BHILI XUMUYECKOM CBA-
8H, MOKHO OoJiee ToApo6HO PpacCMOTPETh 9TO IIOHATHE.

BaneHTHOCTBI0O HABBIBAIOT YHCJI0 OQMHAPHBIX XHMHUYE-
CKHX CBs3ei, KOTOpbhIe aTOM o0OpasyeT ¢ APYTEMH aTOMaMH
B moJsekyJe. Ilog yumcioM XUMUYECKUX CBA3eH HOHMMAIOT
YHCJIO OOIMX BJIeKTPOHHBIX map. Taxk Kak o0mjHe mapsl
AJIEKTPOHOB 00pasylTcda TOJLKO B clydae KOBaJleHTHOM
CBA3U, TO BAJEHMHOCMb AMOMOE MONCHO onpedenums
MOJNbKO 8 KOBAJEHMHbLX COCOUHCHUSAX.

B cTpyxTypHO# (hopMysie MOJNIEKYJIbl XHMHUYECKHEe CBS-
3 H300paskanT YéprouKaMu. YHCI0 YEpTOoUYeK, OTXOMs-
IAX OT CHMBOJIA JaHHOTO 3JIEMEHTAa, M €CTh €ro BaJIeHT-
HOCTH. BaJleHTHOCTE BCerga HMeeT II0JIOMKHUTENILHOe IeIoe
spauedue ot I mo VIII.

Kak BLI moMHEHUTE, BHICIIAA BAJEHTHOCTH XUMHUUYECKOT0
BJIEeMEeHTAa B OKcHUIe 00BIYHO pAaBHA HOMEPY I'PYIIIbI, B KOTO-
poii oH HaxXoguTCA. UTOOR ONpefeIUTh BATEHTHOCTL HEMe-
TAlla B BOLOPOJHOM COeIUHEHHH, HYIKHO U3 8 BBIUECTH
HOMeEep I'PYIIIIbI.

B mpocTeiimux cayyasgx BaJeHTHOCTH PaBHA YHCIY He-
CIIapeHHBIX JJIEKTPOHOB B aToMe, II09TOMY, HaIpHUMED,
KHCJIOPOJ (COAEP?KUT ABa HeCIIAPEHHEIX 2JIEKTPOHA) UMEeT
BaseHTHoCTSE 11, a Bogoposn (cofep:XKHUT OOHMH HecapeHHBbII
asaerTpoH) — L.

B MOHHBIX M MeTaJIMYEeCKHUX KPHCTAJLIaX HeT o0IUX
map 9JIeKTPOHOB, IIO3TOMY JJIA 3THUX BeIlleCTB IMOHATHE Ba-
JeHTHOCTH KaK YMCJIa XHMAYECKHUX CBA3ell He MMeeT CMbIC-
na. Ilnsa Bcex KJIacCOB COEIMHEHUI, He3aBHCHMO OT BHIA
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BaneHTHOCTb M CTENEHb OKMCAGHMA

XHMMHAYEeCKHX CBH3eﬁ, OIpEMeHHMO boaee YHHBepCaJlbHOE
IIOoHATHEe, KOTOPOEe HA3bIBAKOT CTEIIeHbH) OKHMCJIeHA.

CreneHb OKHCJIEHHA — 3TO YCJIOBHBIH 3apsJ Ha aTOMe B
MOJIeKYJIe Wi KpucTaiie. Ero Berancasior, mojaras, 4ro Bce
KOBaJICHTHBIE NOJIAPHBIE CEA3H HMEIOT HOHHEIN XapaKTep.

B oTiimdue oT BaJIeHTHOCTH, CTEII€Hb OKHCICHUI MOXKET
OBITh HOJIOMKHATEJILHON, OTPUILATEILHON MK PABHOKR HYJIIO.
B mIpocTelIiiX HOHHBIX COeJUHEHUAX CTeIeHH OKHUCIeHUA
COBIIAZAIOT ¢ 3apAgaMH HoHoB., Hanmpumep, B XJopuge Ka-
aua KCl (K*'ClY) kanuii umMeeT crenenb oxkuciaenud +1,
a xJiop —1, B okcuzge xanbnua CaO (Ca2+t02-) kauapnuii npo-
ABJIsAET CTelleHb OKUCIeHUA +2, a KHucaopoa —2. 1o upa-
BUJIO pacOIpocCTpaHseTCs HAa BCe OCHOBHBIE OKCHIBI: B HUX
CTelneHb OKMCJIEHUA METAJLIA PaBHA 3apAAy MOHA MeTasjia
(aarpusa +1, 6apusa +2, anioMuHuA +3), a cCTeneHb OKHUCIIe-
HUA Kucaopoaa paBHa —2. CremneHsb oKUCIeHUsa obozHaua-
T apabckoil nudpoii, KOTOPYIO CTABAT HAJ CHMBOJIOM 2JIe-
MeHTa, II0A00HO0 BAJIEHTHOCTH:

CuCl,, FeS.

ObpaTuTe BHMMaHMe Ha TO, YTO 0D0O3HAUEHUE CTelleHU
OKMCJIeHNA HeMHOI'0 OTJIM4aeTcsa OT 0003HAuYeHUdA 3apAna
MOHA: 3allUCHIBadA CTelleHb OKUCJIEHNUd, CHAYala yKasblBa-

1

0T 3HaK 3apdaga (+ wim —), a 3aTeM 4ucjio, Hanpumep: Cl,

Mg, Al. 3apaag noHOB 3aNMCHLIBAIOT B 00paTHOM IMOpPAIKE:
cHauajma 4Heao (KpoMe eQUHHUIILI, KOTOPYIO He YKasbiBa-
10T), a 3areMm 3Hak: F-, Na*, CaZt, 02,

XoTA cTelneHb OKHMCIEHHA U BAJIEHTHOCThL — PasHbIe I10-
HATHUA, MHOTAA HX YHOTPeDIAT OOHO BMECTO APYIOro.
Tax, ecix rOBOPAT 0 TOM, YTO BAJIEHTHOCTh HATPHUA B XJIO-
pHje HaTpuA paBHaA I, TO UMeEIOT B BUAY CTEIIeHbL OKHCJIe-
HHUA HATpHi, paBHEYI0 +1. MeTanasl Boo0Iie peaxo odpasy-
0T KOBAJEHTHBIE CBA3H, IIO9TOMY IIOJ BAJIEHTHOCTHIO Me-
TAJIJIOB B COEJMHEHUAX MOHUMAIOT UX CTEIIeHb OKHUCJIeHNA.
Hanpumep, HaspiBadg BeniecTso oxkcuaom sxenesza(lll), mbr
HMMeEEeM B BHAY, YTO »KeJIe30 B 9TOM COeIMHEHHNH IIPOABIAET
CTelleHb OKUCIeHnA +3.
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Fnoea 8. XMMMYECKASR CBA3b

Crenenn CrelleHb OKHCIEHUA dJIe-

ijjpsnil (onosmize MEHTa B IIPOCTOM BEI[ECTBE
/ \ sapsasl) IIPUHUMAIOT PABHOHW HYJIIO:
+0,18 9(,:%8 +1 =1 Na, 02, SS’ Fe.
P i
- W HCl Paccmorpum, Kax ompe-
H Cl HnensiioT cTelneH OKUCTeHU

Puc. 106. PeasnbHble 3apAansl
H CTeIIeHU OKHCIeHUA ATOMOB
B MOJIEKYJIe XJIOPOBOJOPOJA

B KOBAJEHTHBIX COEJMHEHH-
ax. Xmaoposomopon HCl —
BEIIeCTBO C MOJAPHON KO-
BaJIEHTHOH cBsaA3bio. OOmrasa
anexkTpoHHada napa B mosekyae HCl cmemnena Kk aromy xJo-
pa, UMerIneMy OOJIBLIIVIO JJIeKTPOOTPUIATEIbHOCT. MbIC-
JenHo Tpancdopmupyem csass H—CI B nonnyro (aTo meict-
BHUTEJBbHO IIPOMCXOAUT B BOJAHOM PACTBOpE), IIOJHOCTBIO
CMECTHB 9JIEKTPOHHYIO IIapy K aTomy xJjopa (puc. 106).
On npuobperér 3apan —1, a sogmopon +1. CiaemosaTenbHO,
XJIOP B 9TOM BEIleCTBE MMEeT CTelleHb OKHCIeHUA —1, a BOHO-
pox +1:

HCI.

CreneHb OKUCJIEHUS ¥ BaJIEHTHOCTh — POACTBEHHBIE
moHATUsA. Bo MHOrMX KOBAaJIEHTHBIX COEJHUHEHUAX abco-
JIIOTHAA BEJUUYNHA CTEIeHU OKUCJEHUs BJIEMEHTOB DPaBHA
ux BajieHTHOocTU. CyIlecTByeT, OJJHAKO, HECKOJbKO CayYa-
€B, KOrJla BAJIEHTHOCTb OTJIMYHA OT CTEINEeHW OKUCJIeHUS.
9T0 XapakTepHO, HAIIpUMep, AJA IIPOCTBIX BeEIecTB, I'e
CTeleHb OKUCJIeHUA ATOMOB PaBHA HYJIIO, 4 BAJIEHTHOCTb —
YuCay OOIUX 3IeKTPOHHBIX map:

0=0.

BanentnocTs Kucaopona pasua II, a crenmens oxucue-
g 0.
B MoJexyie iepokcuia Bogoposa

H—0—0—H
KHCJIOPOJ, IBYXBaJleHTeH, a BOLOPOJ OJHOBAaJeHTeH. B To

JKe BpeMsA CTelleHH OKHCJIeHAA 000HX 3JIeMeHTOB IIo abco-
JIIOTHOM BeJIMYHHEe PaBHbI 1:
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~4+1 _ +4-1

Pue. 107. Mogenu monexyn merasa CH, u dpropuga
yraepoga(IV) CF,. IlonaprocTs cBA3eil o6o3Hadena
CTpeJIKaMH

OnuH ¥ TOT e 2JeMEeHT B PA3HBIX COEIMHEHUAX MOMKET
HUMETh KaK MOJOKHUTEJbHbIE, TAK U OTPHUIlaTEIbHBIE CTelle-
HY OKUCJEeHMUA B 32aBUCHUMOCTH OT 3JIEKTPOOTPHUIIATEILHOC-
TH CBA3AHHBIX C HUM aTOMOB. PaccMoTpuM, HAIIpHIMED, ABA
coenuHenua yriaepoza — meran CH, m ¢ropun yraepo-
na(Iv) CF,.

VYriepoja 6ojee 3IeKTPOOTPHUIIATEEH, YeM BOJOPO/I, I10-
9TOMY B MeTaHe dJIEKTPOHHAA ILJI0THOCTH cBAseir C—H cme-
nreHa OT BOJAOPOJa K YIVIEPOAY, ¥ KarKAbIA U3 4eThIPEX aTo-
MOB BOJAOpOJia UMEeT CTeleHb OKHUCJIeHuA +1, a aTom yrie-
pona —4. Hanporus, B Monekyine CF, s1eKTpoHBI Bcex
CBA3el cMellleHbl OT aToMa yriepoaa K aromam gropa, cre-
IeHb OKHMCIeHUs KOTOPEIX paBHa —1, clIef0oBaTe/ILHO, YIJIe-
PoO HaXOIUTCA B CTeneHH oKucieHuda +4 (puc. 107). 3a-
HNOMHHUTE, YTO CTelleHb OKMUCJIEHN A CaMOT0 3JIEKTPOOTPHIIA-
TeJILHOTO ATOMA B COeIUHEHUH BCeraa OTPUIlaTe IbHA.

JIiobas Moserysa seKTpOHeHTpanbHa, MOITOMY CYM-
Ma cmeneHeil OKUCIeHUs 8cex amomos pasua Hyw. Ue-
OOJb3YA 5TO MPABUJIO, IO U3BECTHON CTENEHH OKMCIEHU
OJIHOTO 3JIEMEHTA B COGJHHEHHH MOMKHO ONpPeAeNIUThL CTe-
HeHb OKMCJIEeHHs APYroro, He npuberasd K pacCy:KIeHHAM
0 CMEeIIleHUH 3JIeKTPOHORB.

B kauecrBe npuMepa Bo3pMéM okcuz xJsopa(l) Cl,0. Hc-
XOMHUM M3 3JIEKTPOHEeNTPATIbHOCTH YaCTHUILbI. BEI yike 3Hae-
Te, YTO ATOM KHCJI0PO/a B OKCHIAaX UMeeT CTelleHb OKHCIIe-
HUA —2, 3HAYUT, 00a aToMa XJI0pa HeCYT CYMMAPHBIH 3apA/I
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Fnoea 8. XMMMYECKASR CBA3b

Peanpunie 3apAaBI Crenenn oKHCIeHUA

/ (YCJIOBHBIE 3aDABI)
/ —0,66 £
+1 —3

/
+0,33 ot
'

0,33 H.O Puc. 108. PeanbHEbIe 3apAaEL
° o 2 H CTeleHH OKHCJIeHUA aTOMOB
H H B MOJIEKYJIE BOJBI

+2. Orciofa cleayeT, 4TO Ha KaKIOM H3 HHUX 3apazg +1,
T. €. XJIOp UMeeT CTeleHb OKUCcIeHnd +1:

- s

JIJIH TOr0 YTOOLI IIpaBHJBbHO pacCTaBHUThL 3HAKH CTelle-
HH OKHCJIeHHMA pasHbIX aTOMOB, OOCTATOYHO CPaBHHUTH HUX
AJIEeKTPOOTpHIATEeJIbHOCTH. Arom ¢ Goabmrei JIEeRKTpOoOT-
PHIIATEJIBHOCTEI GY,ELBT HMeTk OTPHLATEJBbHYI CTEeIIeHb
OKHCJIeHHuA, a C MeHBIIIeil — MOJMOHHUTEJIBbHYIO. CormacHo
VCTaHOBJIeHHBIM IIpaBuJIaM, CHMMBOJ HaunboJiee 3JIeKTpPOoOT-
pUIlaTEeJIBHOTO 3JIEMEHTA 3alIUCBIBAIOT B (hOpMYJIe coeJHE-
HHWA Ha II0CJIefJHEeM MecTe:

ICl, OF,, PCL,.

ITosguee BBI y3HaeTe, KAK MOKHO HCIOJB30BATH CTe-
IeHb OKUCJEeHUA AJIA KJAacCH(PUKAIIUK COeJNHEHUNA XMMH-
YeCKHX 9JIEMEHTOB M JJA ompefeleHHA K0d(h(HUIHeHTOB
B YpPaBHEHUAX pPeaKIUi, OJHAKO BCerja HYsKHO IIOMHHTh,
4TO MOHATHE 3TO YCJIOBHOE M YacCTO He COOTBETCTBYET pe-
aJBLHLIM 3apAfaM Ha aToMax B MoJeryaax (puc. 108).

Ilpu onpeneneHuH cTelleHell OKHCIEHHS 3JeMEHTOB B
COeIMHEeHUAX CODMI0Ia0T CIeAVIONHe IIPaBUIa.

o CTelleHh OKHCJEHHWSA dJIeMeHTa B IPOCTOM BENIECTBE
paBHAa HYJIIO.

» @TOp — caMBIi 3JIeKTPOOTPHUIIATEIbHBINA XUMHUYECK I
BJIEeMEHT, II03TOMY CTEelleHb OKHCJIEeHUA ()Topa BO BCEX Be-
mecTBax, kpome F,, pasna —1.

» Knciaopoa — caMblii 3JIeKTPOOTPHIIATENLHBIN 3JIeMEeHT
mociye ropa, IIOTOMY CTelleHb OKHCJIEHHA KHCIOPOoaa BO
BCeX COeAUHEHUAX, Kpome (TOPULOE, OTPHUIATEILHA:
B OOJILIIMHCTBE CIAYYaeB OHA paBHA —2, a B IEPOKCHJE BO-
nopozna H,0, —1.
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» CTeneHb OKMCIEHHUs BOAOPOa paBHa +1 B coeIUHEHM -
AX ¢ HeMeTa/IaMH, —1 B cCOefMHEHHAX ¢ MeTaaamMu (ruji-
pugax).

» CTeneHu OKHMCJIEHHUS METAJIJIOB B COeJTHUHEHUAX BCErJa
HOJIOKUTENbHBI. CTelneHb OKHCIeHUA METAJLIJIOB INIABHBIX
HOAIPYIIN, KaK IPaBUJIO, PABHA HOMepPY I'pynnbl. MeTa bl
H000YHBIX IMOATPYIII YacTO MMEHT HECKOJbKO 3HAYEHHIl
CTelleHH OKHMCJIeHMd.

* MakcrMaIbHO BO3MOXKHAA IIOJIOMKHUTENbHAA CTeIleHb
OKHCJIeHNSA XUMHUUECKOro 3JIeMeHTa PaBHA HOMEepY I'PYIIILI

+2
(ucrnwuenve — Cu). MunumanbHasa CcTeneHb OKUCIEHUSA
METAJIJIOB PABHA HYJIIO, 8 HEMETAJJIOB — HOMEPY I'PYIILI
MUHYC BOCEMb.

*» CymmMa cremneHell OKUCIeHNA BCeX AaTOMOB B MOJIEKYJIe
paBHa HYJIO.

1. ITo crpykTypHOI dGopMye onpeJellTe BATEHTHOCTH BCeX a/IeMeH-
TOB B Monekyte xaopmerana CH,Cl.

i
H—|C—C1
H

2. OnpepenuTe BANEHTHOCTE CepEL B CAEAVIOMIUX COEJHHEHHAX II0 UX
CTPYKTYPHBIM (hopMyIaM.

O
. O
s S |£L, H=O0\g7
7 N\ AN 7\ H—o” \0
H H (0] (0] (0} O

3. Kakasa BaneHTHOCTE Hamnbosee XapaKTepHA JJIdA ATOMOB JHTHA, Oe-
puiius U Gopa? YUTHTE BOBMOKHOCTL PACIIAPUBAHUA 3J€KTPOHOB
BHEITHero YpoBHA.

4. OmnpenenuTe cTeNeHW OKHUCJIEHUA 3JT€MEHTOB B HOHHBIX COEJUHEHU-
ax: LiF, MgF,, AlF,, K,0, MgO, BaCl,, K;N, Ca,N,.

5. Onpegenute cTelleHN OKHCIeHHUA 2JIeMeHTOB B BOLOPOIHEIX COENH-
wenuax: CH,, NH,, H,S, HCL.

6. OnpenenuTe cTelleHHW OKHCJIEHHUA HeMeTaLIoB B okcupaax: CL,0, CO,
N,0,, CO,, P,0;, SO,, CL,0,.

7. H3zo06pasuTe CTPYKTYpHBIe (OpMyIbl clefyiomux Mmoiexyna: O,,
H,0, OF,, H,0,. Onpegenure BaleHTHOCTH M CTelleHH OKHCIEHHA
KHCJIOPOJa B 5THX MOJIEKYJIaX.
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Fnoea 8. XMMMYECKASR CBA3b

8. OmnpegenuTe BAJTIEHTHOCTHU H CTENEHH OKUCIEHUA 3JIEMEHTOR B IIPOC-
THIX BelllecTBaX 1o uX (opmynam: H,, N,, Clz, Sg. CrpykTypHAA
(hopMy.Ia MOJEKYJIbI Sg:

WAV
S
ST
9. Ilpueegure GOpPMYJIBI BEIIECTB, B KOTOPHIX CTEIIeHH OKHCIEHHA BO-

Iopojia U YIyIepoJa PABHEI UX BAJEHTHOCTAM.

10.IIpuBeguTe 110 B (DOPMYJIEI BEIECTB, B KOTOPEIX CTeeHHU OKUCIIe-
HHUA a30Ta ¥ KHUCJI0pOoJa OTIHYAITCA OT UX BaJleHTHOCTel.

11.1IpueeguTte OpMYJILI COELMHEHUI A30TAa € IIOJIOMKUTEIBHONA U OTPH-
naTeNbHOH eTelleHbI0 OKUCIeHHU A 3TOr0 XUMUUECKOro 3JIeMeHTa.

12.PaccunTaiiTe cTelleHH OKHCIeHHHA yrieposaa B coeiguHeHuax: CH,,
CH,Cl, CH,Cl,, CHCl,, CCl,, eciu cTeneHb OKHCJIEHUA BOLOPOLA
paeHa +1, xnopa —1. ¥riepop Bo BceX 9TUX MOJIEKYIAX UETHIPEXBAa-
JIeHTeH.

13.1IpuBenuTre QOpMYyNBl TPEX COEJWHEHWII cephl, IPWHAIJIEMKAMAX
PasHBIM KJaccaM, B KOTOPBIX CTelleHb OKHUCJ/IeHUA cepbl paBHa +6.

14.13 npuBeiéHHEBIX HUKE COEJJMHEHNH a30Ta BEIDEDHUTE Te, B KOTOPEIX
ero cTeneHb OKUCIeHUA HauboabIIaa:

N,0, NH;, NO,, N,0,, HNO,, HNO,, KNO,.

15.Xnop obpasyeT 0JHOOCHOBHBIE KHCJIOTH], B KOTOPBIX NIPOABIAET BCe
HeUYETHEIe cTelteHn okHcneHus — oT —1 go +7. Cocraebre hopmyrsl
ATUX KHUCIOT.

@ TBépp.ble BeELlecTea

TBEpable BelllecTBa O4YeHb PasHOOOpPAa3HBI IIO0 CBOMCT-
BaM: OHHU OBIBAIOT JETKHMH H TAKEILIMH, OKPAIIeHHBIMU
1 OecIBETHBIMH, IJIACTUYHBIMM M XPYIKHMH; MOT'YT IPO-
BOAWUTH TOK, IPUTATUBaThCcA MarHuToMm. Ilpu HarpeBanumn
IO OIpeAeNEéHHOIl TeMIepaTyphbl MHOTHE TBEDPABIE BeIlecT-
Ba ILIABATCH, T. €. IPEBPAINAIOTCHA B XKHIKOCTL, & HEKOTO-
pele (moj, HA(MTAIHNH) BO3TOHAITCA — CpPaly HepexomdaT
B ra3, MUHYHA KHUAKoe cocroaume. Hexoroprele BemiecTsa,
HanpUMep MaJIaXUT, IPH HATPEeBAHUY PA3JIATAIOTCH.

Bce Tena, cocrosiue u3 TBEPALIX BEIECTB, B OTJIMYME
OT JKMIKHMX U Ia3000pasHbIX, UMEIOT OIpeaeléHHYIO (op-
MY ¥ 00bEM. ITH IBA CBOHCTBA 00BACHAIOTCA T€M, UTO Yac-
THIEI, 00pasyioIlle TBEP/ioe TeJIo, He MOTr'yT ¢cBOOOJHO IIe-
peMenaTbCa APYT OTHOCUTEIILHO Apyra.

ITo BHyTpeHHEMY CTPOEHHIO H (PHU3NUYECKHM CBOIiCTBAM
TBEp/ALIe BeIllecTBA HOApasHedT Ha aMopdHLIe U KpHuc-
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Pue. 110. Kpucrann nopapeHHOH COMH, PACKONOTHIN HA KYCKHA

ky. Touyku, B KOTOPBHIX HAXONATCA YaCTHUIIbI, HA3bIBAIOT
Yy3namu pemeTKu.

Kpucranasr pactyt rpanamu. [To mepe pocra Kpucrai-
Ja OTHeJbHBbIE €r0 'PAaHU MOTYT MU3MEHATHCA B pa3Mepax,
HO YTJIbI MEXKAY HUMH OCTAIOTCA MOCTOAHHBIMUA. JDTO 00'bsiC-
HAETCA TeM, YTO BHEIIIHUEe 'PDaHU KPHUCTAJJIa COOTBETCTBY-
IOT OIIPeIeIEHHBIM IIJIOCKOCTSAM, B KOTOPBIX DACIIOJI0MKEHBI
MOJIEKYJIbI, ATOMBI MJIM MOHBI KPUCTAJJIUUECKON PEIIETKH.
ITosTomMy uacTo Mo BHENIHEMY BUJAY KPHUCTAJLJIA MOMKHO CY-
JIUTH O PACIIONIOMKEHUH YaCTHI] B ero peréTke. Jlerko zame-
TUTH, HAIPUMEP, YTO IJis [MOBAPEHHOI COJH XapaxkTepHa
KyOuueckasa pemiérxka. Kpucrannsl nbla MMeOT IIECTH-
VTOJIBHYIO (TeKcaroHanbHy0) hopmy (puc. 111). Taras ke
CUMMETPUS XapaKTepHA U 1A OTAEIbHBIX CHeHUHOK.

@DopMBI KPUCTANIOB OJHOI'O U TOTO K€ BEIECTBA MOI'YT
OBITH BECbMa pa3HOOOPAa3HbIMU, TAK KAK B 3aBUCUMOCTH OT
ycJioBUM (TeMIlepaTypa M PacTBOPHUTE]b) pasHble T'pDaHU
KpHUCTaJjia pacTyT ¢ pasHoit ckopocThio. Kpucranias: nosa-
PEHHOM COJY, KOTOPbIE BBIPOCJIH U3 PACTBOPAa, COJepIKaIie-
ro IMpUMecH APYTHUX BellecTB (MOYEBHHA, HUTPAT CBUHIIA
M Ip.), ©UMeIoT (popMy oKTasapoB. OcobeHHO padHooOpa3HbI
(hopMBI KPUCTAIJIOB KANBIATA — OJIHOW U3 PA3HOBHU/IHOC-
Teit KapOoHaTa Kanbnusa (puc. 112).

B saBucumMocTH OT XapakKTepa 4YacTull, 00Pa3yOIMUX
KPUCTAJLI, ¥ OT BUJA XUMUUYECKOUN CBA3U MEXKy HUMU pas-
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Puc. 111, JIég nony MUKpoOCKO-
noMm. Bujanel odepramus oT-
JelbHBIX CPOCHIMXCA KPHCTAJ-
JIOB, HMeIIUX (opMy LIecTH-
rpaHHuKa. YEpHBIE TOYKH HA
tororpapuu — 3TO0 OYIBIPDBEKH
BO3yXa W BOJBL B TeX MecTax,
T/ie Ha4aJIochk TadAHHe

JAYAIOT YeThIpe TUMA KPUCTALINYECKUX PEIéTOK: aToM-
Hble, HOHHbBIE, METAJLIUUYECKUE U MOJIEKYISIPHBIE.

B ysnax amomHbLx Kpucmannuueckux peulémok Haxo-
OATCA OTAeNbHBIE ATOMBI, CBA3AHHBIE APYT C IPYIOM KOBa-
JeHTHBIMHU cBaA3AMU. Hanipumep, B KpUcTajje ajiMasa aTo-
MBI yriiepoza o0pasylT IIPOCTPAHCTBEHHBIH TPEXMepPHBIH
KapKac, B KOTOPOM Ka’KIbIil ATOM CBA3aH C YeTBIPbMA APY-

Pue. 112, Kpucrannel KanbnuTa pagiudyHoi opMbL
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@cC

Puc. 113. Mogens aToMHON KPUCTALIHYECKOU PeIETKI
H KPHUCTAJLII aIMasa

ruMu (puc. 113). Yueno dauxainmmux cocefeil aroMa Has3bl-
BAaOT KOOPAUHAIIMOHHBIM YHCIOM. B Kpucraaiinax KBapiia
SiO, (cM. puc. 23, 0) KaKABI aTOM KPEMHUA COEJUHEH C
YeTBIPbMA ATOMAMHU KHCJIOPOJA, 4 KAMKALIA aTOM KHCI0PO-
Ia — C ABYMSA aTOMaMH KPeMHUA.

KoBanenTHble CBA3M B aTOMHBIX KpPHCTA/LJIaX OYEHb
OIpoOYHLIE, IIOSTOMY BEIEecTBA C ATOMHBIMM pPeIléTKAaMH
OpakTHYeCKH HEPACTBOPHMMBLI B Boje. UToGbI paspylluTb
KOBAJeHTHEIE CBA3H, HE0OX0AMMA 0UeHbL 60JIbIAA SHEPTHA,
IOTOMY TaKHe BeIleCTBA MMEKT BBICOKHE TeMIepaTyphbl
IJIABJIEHUA U KUTIeHUsA. AnMas, HallpuMep, MIJIaBUTCA TP
remineparype okoo 4000 °C u moBBIIIIEHHOM JaBJIEHUHU.

B y3nax uoHHbiXx KpUCcMaAJLI06 HAXOMATCA PA3HOUMMEH-
HO 3aps’KeHHble MOHBI, KOTOPhIE YVIEP;KUBAIOTCA 34 CUET
BJIEKTPOCTATUYECKOTO MNPUTKeHMUdA. KoopaumHalumoHHOE
YHCJIO KaKJ0T0 MOHA 3aBHCHUT OT €0 pajuyca.

Honnuble KpHUcTAIIMYEeCKHe PEIIETKH XapaKTepHBI JJIs
BeIIeCTB C MOHHOI CBA3bI0: OCHOBHBIX OKCHIOB, IIeJIodei,

Puc. 114, Kpucrann 1 MoJesls HOHHOH KPHUCTANINYECKOH
pPeMIETKU XJIOPHIA HATPUA
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coneii. B xKayecTBe mpuMepa pPaccMOTPUM KpPHUCTaJJIAYE-
CKYIO PENIETKY II0OBAPEHHOM COJH — XJIOpHJA HATPUI
(puc. 114). B Heil mOHBI HATPHA U XJ0pa YepeLVIOTCA Ta-
KHM o0pasoM, 4To KaKablil moH Na't Haxogurea B OKpyixKe-
Huu mectu noHoB Cl™, a Ka:x bl moH Cl~ OKPYIKEH HIECTHIO
woHaMu Na't. 9To o3HauaeT, 4YTO KOOPAUHAIIMOHHBIE YHCJIA
000X HMOHOE PAaBHEI IIIECTH.

BemiecTBa ¢ MOHHBIMA KPUCTAIINYECKAMH PEIIETKAMA
JOCTATOYHO TYIOILJIABKKM M YaCTO XOPOIIO PACTBOPHMBI B
Boze. OHHM MAaJIONIeTYYN U IIO3TOMY He uMeloT 3anaxa. Mon-
Hble KPHCTAJLJILI He IPOBOAAT 2JeKTPHUYECKHI TOK, TAK KaK
B HUX HET CBOOOMHBIX 3JIEKTPOHOB, 4 CAMU MOHBI HE MOTYT
mepeMellaTbea 0o Kpuctamwny. MouHble coeqUHeHNA XPYII-
KHe, IOCKOJBKY fasKke HeOOJIbINNE CABUTH YACTUI B KPHC-
TAJIMYECKOH pelIéTKe NPUOIMMKAIOT APYT K APYLY OAHO-
HUMEHHO 3apsA;KeHHBIe HOHBI, OTTAJKHBAHAE MEKIY KOTO-
PBIMH OPUBOAUT K HOABJICHHIO TPEIHUH B KPHCTAJLIE KN
Jake K ero paspyileHHuio.

B memannuveckux kpucmaanax pemérka odpasopasa
HOJIOKUTEJbHO 3apAKeHHBIMH HOHAMM METAJLIOB, B IIPO-
CTPAHCTBE MEXKJY KOTOPBIMH CBOOOAHO ABHIKYTCH 3JIEKT-
poHBI. PazMepnl Bcex MOHOB OMHAKOBLI. KpHucTalibl mMe-
IOT TAKYH CTPYKTYDPY, IPH KOTOPOH aTOMLI YIIaKOBAHLI
MaKCHUMAaJbHO ILUIOTHO (cM. puc. 23, a). Ocobwlii xapakTep
METAJIINYECKON CBA3M U CTPOEHHE METAJLIMYEeCKHX pPellé-
TOK O0YCJIOBIMBAIOT TAKIE CBOMCTBA METAJLIOB, KaK BbICO-
KHe 3JIEKTPO- M TeIJIONPOBOAHOCTE. IlogpobHee o cBoMCT-
Bax MeTAJLIOB BEI y3HaeTe B Kypce xuMuu 9 Kiacca.

Monexkynspuble kpucmaibl COCTABIEHBL U3 MOJIEKYJI,
KoTopkIe caabo cBA3aHEI ApYr ¢ ApyroMm. Hanpumep, Kpue-
TaJINIBI HOoJa cocToAT U3 mojaeryn I, (puc. 115), a B ysnax

Puc. 115. Monens MONEKYJIAPHON KPHCTANINYECK O
PeLIETKH ¥ KPUCTAIIEL HOAA
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Puc. 116, OparMeHT KPUCTAILIHYECKONH CTPYKTYPEI ILAA.
Mesx 1y MOJIEeKYIaMU BOJbI CYIIIeCTBYIOT ciadble BOJOPOIHBIE CBA3H

KPHUCTAJIMYECKON PEeHIéTKU JibJa HAXOOATCA MOJIEKYJbI
H,0 (puc. 116). MoneKynapHyI0 CTPYKTYPY UMeIOT B TBED-
OOM COCTOAHHN MHOI'ME COeJHHEeHHd HeMeTallJIoOB — YI-
nexucablii raz CO, («cyxoit nén»), ammuax NH;, xmopo-
Bomopox HCI, a Tak:ke OOJBIIMHCTBO OPraHUYECKHX CO-
equHeHu#, Hanpumep stusoseiit coupr C,HgO, rioroxosza
CgH,,04, caxap (caxaposa) C,,H,,0,, u ap.

B Takmx KpucTALIax CBA3KM MEXXKIy MOJEKyJIaMH 3HAa-
YHUTEJILHO crabee, UeM BHYTPH KaXKA0H OTAeIbLHONA MOJIEKY-
JIbI. OTH CBA3HU JIETKO PA3pPYIIHTh, IO3TOMY BeIllecTBa, KO-
TOpbIE B TBEPAOM COCTOAHHHN HUMEIT MOJIEKYIAPHYIO KPHC-
TANINYECKYI0 PEmIETKY, ILIABATCA U KHUIAT IPH HU3KOMI
remieparype. IIpu oOBIUYHEBIX YCIOBHAX OHHU MIPEeACTABJIA-
10T co00I rasnbl, JKUAKOCTH NI JeTKOILJIaBKHe TBEPILIe Be-
mecrsa. MHOrme MOJNEKYJIAPHBIE COeAHHEHHA 00JaiaioT
3a11axoM.

JlaGoparopibin onbir 23, T XTTTTCEY U]

MonoxuTte Ha AHO NpoBMpKK OaMH-0BA KpHCTANNMKA Moaa. Harpeiite HUXHIOI
4acTe NPoBMpKH B Nnamern cnuproeku. Yto Habniogaete? Kak okpawers na-
pel vopa? Kakoi uBeT MMeIoT KpUcTannsl, ocepaiowye Ha cTeHkax npobupku?
Hanuwure & Tetpagm, 4To HA3LIBAIOT BO3rOHKOM.
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2922
PP
PDOIDD
2)

Puec. 117. CxeMbl KPHCTAINYECKUX PEINETOK PABIHYHEIX THIIOB

1. Hagosure oburue ceoiicTBa BCeX TBEPALIX BellleCTB.

2. Yewm oTnHUaOTCA KPHCTAJINYECKHe BellecTBa oT aMopdubix? [Tpu-
BeIUTe IPUMePEI KPHCTANIHYSCKUX U aMOP(HBIX BeIlecTE.

3. [laiiTe omnpefefieHUA CIHeAYVIOINUX NOHATUI: <«KpHCTANIIWYeCKAd
peléTKA», «KOOPAHMHAITMOHHOE YMCI0», «ATOMHBIH KpHCTANI»,
¢MOJIeKYJIAPHBIH KPUCTANLI», « MOHHBIH KPHCTAJLI».

4. Ilpueegure no OFJHOMY HPUMepY TBEPJBIX BeIeCTE, KOTOPbIe OpPH
HATDEeBAHWU: a) pasyarawrcs; 0) niaBAaTeA; B) BORTOHAIOTCH.

5. OnpepennTe cTeneHb OKHCJIEHUA, BAJEHTHOCTE U KOODAHWHAIITMOH-
HOE YHUCJI0 ATOMOB YIJIepola B anmMase.

6. O6wacHure, mouemy kpapy Si0, m yraexkucaeiit raz CO, obnagaror
COBEpIIeHHO PA3HBIMH (QUBUUYECKUMU CBOHCTBAMM, HeCMOTpA Ha
CXONHEIH COCTAB. YKAaXKHUTE THIIEI UX KPUCTANITHUECKHX PENIETOK.

7. W3 npuBe@HHOTO HUKe CIUCKA BBINHUINHTE OTAENbHO (hOPMYIEL Be-
I[ECTB ¢ KPUCTA/IMIYECKUMH PeIIETKAMHA: a) ATOMHOM; 6) HOHHOM;
B) MeTAJJIUYECKOI; I') MOJIEKYJIAPHOM.

CaBr,, Cu, O,(18.), CuO, Br,(r8.), C (anmaz), Ba, NaNO,, HCI(ts.),
Fe,(S0,);, CO,(rB.), H,O(TB.).

8. Ha pucynre 117 npusBefeHEl cXeMBI YeTEIPEX THIOB KPHUCTAJLIH-
YecKUX pemréTok. HasoBuTe UX W NpUEBEIUTE IO OSZHOMY IIDHMEDY
BeIlecTE KaJ0ro THIIA.

9. Beuasrit dochop nnasurca npu 44 °C, a kpacHbBI docdop — opu
3HauuTenbHO Gosiee BBHICOKOH Temneparype. Kaxkoil BeIBOJ MOMXKHO
CIeJIaTh O THIIAX UX KPUCTANIHIECKUX PEINETOK ?

10.KapbopyHsp (kapbup kpemHNA SiC) uMeeT TeMIepaTypy IJIABJIEHNUA
2830 °C u no TeBépmoctu 6nuzok K anmvazy. Kaxkoil Tun kpueranmu-
4eCcKOM peIléTKH UMeeT 3TO BellecTBO?

11.BanunuH npencrasifAeT coboil GeclBeTHOe KPHCTAJLINYECKOE Be-
IMeCTBO ¢ IPUATHEIM 3anaxoM. Kakyo KpHCTATIIHYECKYIO PEIIETKY
OH UMeeT?

12.HexoTopoe DeciiBeTHOe BelleCTBO XOPOIIO PACTBOPHMO B Boje H
HMeeT BRICOKYIO TeMOepaTypy KulleHudA. BelckauTe npegnonoxe-
HUE 0 THIIE €T0 KpHcTaNIndYecKkoi pemerkn. Obnagaer i aTo Belre-
CTBO 3anaxom?
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Puc. 118. CTrpoeHHe KPUCTAJUINYECKOTO OKcHA Gopa 1 HopaTHOTrO cTeKJa

13.Ha pucynre 118 moxkasaHbl cCTPYKTYDEI KPHCTANIHYECKOTO OKCHIA
oopa u OoparHoro crexna. Kakoil 6ykBoil (¢ unrm 6) obozHaueHO
KaxkJoe BemlecTBo? OOBACHATE CBOI BEIDOD.

14.3anmonEnTe nponycku B Tabnnie 19.

CBOMCTEG KPUCTANNMYECKUX BELLECTB Ta6bnuua 19
Tun KpUCTALIHYECKON PeIIETKH
CeoiicTea
BellecTs Artom- Wormnan Monerynap- | Meramnmnge-
Hasdg HaA cxas
Temneparypsr | Brico- Haime Bcero
[LIABJIEHUA KHe BEICOKHE
U KHIIeHUA
Sanax He
HMeIT

PacTBopu- Muorue Hexoropeie | HepacTBOpHEMEI
MOCTE B BOJE PACTBOPHMEI | PACTBOPHMEBIL
ITpumepsr
BEIIEeCTB

1. O0macaure, nouemy monerynsl H,0, HF, CH, ycroliuuBel, a MoJje-
kyuasl BH,, CH,, OH — HeT.

2. ATOMBI HATPHA U XJIODA COAEPIKAT 10 OGHOMY HecllapeHHOMY 3JIeK-
rpory. OZHAKO ATOMEI XJIOpAa JIETKo o6pasyioT Moneryust Cl,, a aTo-
MBI HATPUA — MeTAJLINYecKYIO penléTry. [laifiTe o6 bacHeHNTE.
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2. IlopymaliTe, yeM MOTYT OBITE 3AIIOTHEHBI «BAJEHTHOCTH» HAa IIO-
BEPXHOCTH ATOMHOI'0 KPHCTAJLIA, HATPUMED aIMasa.

4. Wcnonesya WHTEpHeT, BLIACHHUTE, MOTYT JIU HAXOAHUTLCA B aMopd-
HOM, HAIPUMED CTEeKJI1000pa3HOM, COCTOAHUY TaAKWe BelllecTBa, KaK

METAJLIEL.
5. Ob0bAcHHUTe, IOYeMY HA MOPCKOM Depery naxHeT COJIbI0, XOTHA COJH,
cojep:kalnuecsa B BojJe, — TYrOILIABKHE HOHHBIE KPHCTAJLIBI, KO-

TOPpBIE 3allaX0OM He 06.}"[8}1810'[‘.

O0beuHEHNe ATOMOB B MOJIEKYJIY COIIPOBOXKAETCA
BBIJIeJIEHUEM DHEePrUH. XUMUUYEeCcKasa CBsA3b — 3TO B3au-
MOJAEHCTBUE ATOMOB, OCYINECTBJISEMOE MYyTEM OOMeHa
3JIEKTPOHAMH WJIK UX Iepexoia OT OJHOT0 aToOMAa K JApy-
TOMY.

IIpu oOpa3oBaHUU XUMUYECKON CBABU ATOMBI CTpe-
MATCA UBMEHUTHh BHEIIHUNA 3HEPreTUYecKUil ypoBeHb
o OKTeTa (BOCBMU 3JIEKTPOHOR), OTAABasA U IpUHUMAA
AJIEKTPOHEBI (MOHHAA U MeTaJInUecKas cBsA3u) a1nbo o0b6-
pasysa obIiue sJIeKTPOHHBIE TAPGI (KOBAJIEHTHAA CBA3H).

CB#A3b, OCYIIECTBIAEMYIO IAPOH I€KTPOHOB, KOTO-
pas OpPUHAJIEXKHUT OLJHOBPEMEHHO o0ouM aromMaM, Ha-
3bIBAIOT KOBaJieHTHOM. KoBajileHTHasA CBA3b MEXAY
aToMaM¥ OJHOTO M TOTO e XMMHUUYEeCKOT0 aJIeMEeHTa He-
MOJIADHAA, & MEKY aTOMAaMU Pa3HbIX 3JIEMEHTOB — I10-
nAapHasa. Obmias sJIeKTPOHHAA Iapa IIOJNAPHOH CBA3H
cMellleHa B CTOPOHY 0oJiee 3JIEKTPOOTPHULATEIBHOIO
aTomMa. MHOrMe MOJIEKVJIbI C HOJAPHON KOBAJEHTHOH
CBSA3BI0 ABIAIOTCA JUMOJAMHA, T. €. B HUX IEHTPHI I10JI0-
SKUTEJNBHOI'0 ¥ OTPUIATEIBHOTO 3aPAI0B Pa3iesieHbl.

Wonnasa cBA3L BOBHUKAET MEKAY TTPOTHUBOIIOJJIOMHO
3apSAKEHHBIMU MOHAMU B PE3YJILTATE UX MPUTAKEHUA.
BemecTBa ¢ MOHHOIT CBA3LIO TBEpPJLIEe U TYroIlJIaBKUE.
K moHHBIM COeIUHEHUAM HEITPUMEHUMbI MOHATUS «MO-
JIeKyJia» U «BAJEHTHOCTH».

BaneHTHOCTE — 3TO YHUCI0 XUMHUYECKUX CBA3E, 00-
pasoBaHHBIX aTOMOM B MoJieKyJje. BaneHTHOCTE — IIO-
JOKHUTEJBHOE Tiesioe uucyo. [loHaTHe «BaJIEHTHOCTH»
IPHUMEHUMO TOJBKO K KOBAJIEHTHBIM COEIUHEHUAM.
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CrerneHb OKHCJIEHUA — YCJIOBHBIHA 3apAL HAa aTOME B
MOJIEKYJIe UM KPUCTAJJIe, BEIYMCIeHHEIN B IIPEAII0I0-
JKEeHUU, YTO BCE IMOJIAPHbIE CBA3U MMEIT MOHHBIN Xa-
pakrep. CreneHb OKHUCJIEHUA MOMKET OBITh M IIOJIOMKHU-
TeJIbHOM, W oTpHIaTenbHol. CTeneHb OKHCIeHHUA 3JIe-
MeHTOB B IIPOCTBLIX BelllecTBax paBHa HyNI0. IloHATHE
«CTeIleHb OKHMCIEHUA» MPUMEHHUMO K JIFOOBIM COeUHe-
HHAM, KaK KOBAJEHTHBIM, TAK M HOHHBIM.

TeEpable BelllecTBa OBIBAIOT KPUCTAJIMYECKHUMH
u amopdHbIMKU. B KpucTamiax 4acTUIbl CTPOTO YIIO-
pAAOYeHBEl M 00pasyioT KPHCTANJINYECKYIO PEIIETKY,
B aMOP(QHEBIX Bell[ecTBaX OHH PACIIOJIOKEHEBI Xa0THUHO.



IIpaxkmurxym

B mamHOM pasgesie pacckasaHo O IIpaBuiaax paboThl B
XMMHUYECKOM Ja0opaTopHui, a TaK:Ke IPUBEIEHBl IPAKTH-
yecKHe paboThl U 3aHMMATEIbHbBIE OMBITHI.

MPABUJIA PABOTbI .
B WKOJNbHOU XMMHYECKOU JIABOPATOPHUH

Bain kabuHeT XUMHU IIpeAcTaBiasaeT coboil HebOMbIIVIO
nabopartopuio. BelrlecTBa, HCIIONIL3yeMbie B J1a00OpaTOpPUH,
HABBIBAIOT PEAKMUBAMU, & TIOCYY, B KOTOPOI OHU XPaHAT-
cd, — baHkamu U ckaankamu. Kamaaa éMKOCTb ¢ peak-
THBOM J0JI3KHAa OBITH cHAOKeHa 9TUKEeTKOH, Ha KOTOPOU Ha-
nucaHa popmMyJia BelecTBa uiu ero Hazpanue (puc. 119).

IIpobKkKM OT CKIAHOK KJIagyT MIMPOKOH YacThK) BHUS,
4yT0o0bl HE HAYKATEL CTOJ TOH Y4acThI0 NPOOKM, KOTOpas Ha-
XOAUJIACHh BHYTPU CKJIAHKY C BEII[ECTBOM.

ITomHHTE, YTO XHMMHUYeCcKad OOCYAa BCerza TOJKHA
ObITh YMCTOM. J[JIA MBIThA MOCYbl UCIIOJIB3YIOT CIIeI[Huallb-
Hble EPIIHKHN, 4 B KAYeCTBe MOIOIHUX CPEICTB — pPacTBOP
XO03sMCTBeHHOI'0 MbLIA, CONY, CTHpaJbHBIE IOPOIIKH, II1a-
BeJIeBYI0 Kucaory. IIpu mbI- it
The NOCYIbl peKoMenayerca [
HaJleBaTh PE3UHOBLIE IIep- I" |
yaTku. Ecau mocyza cpasy '

HEe OTMBIBaeTCHA, €€ 3aJIHBa-
IOT MOIOIIMM PAacTBOPOM H Fe
OCTaBJIAIOT HA HOYb. 10%

Pabora B mioboit 1abopa-
TOPUU CBA3aHA C IIOBBIIIEH-
HOH oOIlacHOCThIO. Bo u3sbe-
KaHHe HEeCUYACTHBIX CJIyYaes
Heo0XoAMMO COOIIONATE IPA-  Puc. 119. BaHKM U CKIAHKY
BHJIa 0€30MACHOCTH. C PeAKTHBAMH
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MNpasuna 6esonacHoctn npu pabore B naboparopun

» He TporaiiTe BelliecTBa, mOCyAy H He NPHCTyIaiTe K
paboTe 0e3 paspellleHNd VUUTEIIA.

» He cmemuBaiiTe He3HAKOMEIE BAM BeIlleCTBA.

» Hukorma e OepuTe BelllecTBa PyKaMH, IIOJb3VHATECH
JJISL 3TOT'O CIIEIAAIbHBIMY JIOJKEYKAMH, IINATEeIAMM, THH-
LeTaMMU.

» BemrectBa, HaxogAuecd B 1a00OpaTOPUH, 3allpeIllaeT-
cd npoboBaThE HA BKYC, JasKe ecJU B OOLIJeHHOH MKU3HA UX
VIIOoTpeOaA0T B NUINY (II0OBaApeHHAad COJb, caxap).

» BanixaHue rasoB U IIapoB
HEKOTOPBIX BeIeCTB MOKeT
IIPUABECTH K PasipakeHuIo Ibl-
XaTeJIbHBIX IIYyTeil HIH OTPAaB-
ngenuw. [lyigs 03HAKOMJIIEHUA C
3amaxoM BelllecTBa HeoOXOau-
MO Jep:KaTh CKJIAHKY Ha pac-
croauuu 15—20 c¢M or auna u
JETKUMH JIBUMKEHUAMMA PYKH
HaIIpaBIATh BO3AYX OT OTBEpC-
Pue. 120. OzHakoMmiieHuE TudA Ha ceba (puc. 120).

C 3amaxoM BelllecTBa * He nanusaiite u He Iiepe-

MEIINBalTe peakTUBEI BOJIU3U
auna. IIpum HarpeBaHMH HYXKHO HAMNPABIATH OTBEpPCTUE
OpoOUPKHN MM KOJOLI B CTOPOHY OT ceba u cocenen. Ha-
IeHbTe 3allUTHLIe OUKH!

e [Ipn momajanuy eJKUX BEIECTB Ha KOXKY HeOOXOIUMO
HeMeJIeHHO CMBITh MX IOJ CUJIbHOM cTpyEl Boabl. Eciiu Ha
KOy IIomaja KMCJI0Ta, MeCTO OKora ciaeayer obpabGorarhb
caabbIM PACTBOPOM COMAbI, 4 B CAydYae IMONagaHusa IMIEI0-
4y — ¢JIa0bIM PacTBOPOM OOPHOM MJIH YKCYCHOH KHCJOTEI,

e Eciin KmMcJroTa MM HIEJI0YE II0MAaJa B Iia3a, Heo0Xoau-
MO HeMeJJeHHO IPOMELITh UX II0J CTPYEH BOObl, HAKJIOHHB-
IIHCh HaJl pAKOBUHOM.

» ITomHMTE, YTO TOPAYYIO IIOCYAY IO BHEIIITHEMY BHIY He-
BO3MOJIKHO OTJIMYHUTE OT X0J0H0M. [Ipexxie yueM B3ATH IOCY-
Iy PYKoii, yoenquTech, 4TO OHA ocThLia. IIpu TepMuuecKoM
03KOre KOXKY Hazo o0paboTaTh COMPTOBBEIM PACTBOPOM TaH-
HHHA, 9THUJIOBLIM CIIMPTOM HJIHM ITPOTHBOOXKOTOBON MAa3bIO.
B ciy4yae cuIbHOTO 02K0ra Heo0XoauMOo 00paTUThLCA K Bpayuy.
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*» Henbaa marpesaThb Ha OTKPBLITOM ILIAMEHU IIOCYAY U3
TOJICTOT'O CTEKJIA.

» Toproume :xuakoctu (cumupr, a¢pup, OeH3WH, AIlleTOH
M p.) MOXHO HarpeBaTh JHIIIb Ha ILIAUTKaX C 3aKPBITOH
CIIMPAJIbI0, HAXOAAIUXCA HA pacCTOAHUN Dojiee IBYX MeT-
POR OT ILJIAMEHH.

« He GpocaiiTe B pakoBuHY (HUILTPOBAJLHYIO OyMary,
BaTy, CTEKJIA OT pa3buTOil MOCYIbI.

» He knaguTe Ha cBOii 1a00pATOPHBIHA CTOJ HUYETr0 JIMIII-
Hero.

MNpaktnueckas pabora 1

Mpasuna 6esonacHoct npu pabote
B XMMMYeckoH naboparopmu.
3HakomcTeo ¢ nabopatopHeim 06opyaoBaHMEM

Ha sToMm nmpakTuyecKoM 3aHATHH BbI OCBOHTE IIPOCTEN-
1Ie TpueéMsl paboThl B XMMHUECKON 1abopaTOpUH.

Ob6opydoeanue: CIUPTOBKA, COUYKY, Jab0paTOPHLIHA IITa-
THUB, MITATHUB JJId MIPOOUPOK, HAGOP XUMHYECKOH OCY/IBI.

1. Npaeuna 6esonacHocTn npu pabore
B XMMHYecKoi naboparopuu

Hayuure nmpaBuia 6e3omnacHoCcTH IIpu padoTe B jabdopa-
Topuu (c. 250).

2. Ycrponcteo naboparopHoi
CMMPTOBKH

Cmuproska (puec. 121) co-
CTOHT M3 TOJICTOCTEHHOI'O CTEK-
JIAHHOTO pe3epByapa I, 3a-
TOJIHEHHOT'0 COIMPTOM, W KOJI-
nauxka 2. B coupr morpy:keéx
puTHas 3, cAeNaHHBLIA U3 He-
KPYYEHBIX XJIommuaToOymal-
HBIX HHUTel. DUTUIL VAepKu-
BaeTCcd B OTBEPCTHH pPe3epBY-
apa CreluaabHON TPYyOOUKOMH ¢
auckoM 4. BeiaBunys (pUTUIIL
u3 TPyOOUYKH, MOMKHO YBeJIH-
YHUTHL pasMep ILIaMeH!. Puc. 121. Couproeka
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Puc. 122, 3axuranue CIIMPTOBKH: ¢ — IPABUJILHOE; § — HEIPABUJILHOE

ITpm HarpeBaHMM Ha CHOMPTOBKE CHadYajla aKKypaTHO
IpoOTrpeBalT B IJIaMeHH Bechb COCY/, a YiKe 3aTeM Ty ero
4acTh, I7le JIeXKUT BeIIeCTBO MW HaXoauTcsa pacTsop. MHa-
4e CTEeKJIO MOJKeT TpecHyYTh. IIpu HarpepaHuY HAIPABJIANATE
OTBEpCTHE NPOOMPKU B CTOPOHY OT ce0s M CBOMX cOoceleli Ha
caydali HempeABUAeHHOr0 BeIOpoca KHUIIAIEH KUIKOCTH.

ITpu moJsIb30BaHUH CIIMPTOBKOM clIeAyeT coOII0AATh CJIe-
OYIOIHe IIPAaBHJIA.

» CoupToBKa AOJIKHA OBITH 3all0JHEHA CIIMPTOM HE Me-
Hee yeM Ha 2/; mo 00bémy. Ecau Bbl BUAUTE, YTO IJIAMA
VMEHBIIIAeTCsA, a BOJOKHA (DUTHUIIA HAYMHAKOT TJIETh, 3HA-
4YHT, B CIHPTOBKE 3aKaHYMBaeTcA ciupT. B Takom ciaydae
eé HeoDXOQMMO MOTraCcuTh, a CIIUPT JOJHUTH Yepe3 BOPOHKY,
0 BO3MOMKHOCTH He BBIHMMAA MMOJHOCTHIO (PUTHUIb U3 pe-
sepByapa. Jlydie JoJaWBaThL CIMPT 3apaHee, KAaK TOJbKO
ero OCTAHeTCs IPUMEPHO 1/, 110 00'BEMY.

¢ 3a;KHUraTh CIHPTOBKY CJAeAyeT CIIMYKOM HIN JYYNHKOM!.
Huxorma He HAKJIOHANTE OMHY CIIMPTOBKY K APYIroi, TAK KaK
IPH 3TOM MOKET BCOBIXHYTEH IPOJIHUTHIN criupT (puc. 122).

¢ DUTHIBL AOJMeH ObITH POBHO o0Ope3aH HOMHUIIAMH,
HMHaUe OH HAaUMHAaeT o0ropaTh.

» Eciim Bo BpeMs paGoTel Ha (UTHIL IIOIAIa BOJA U ILjIa-
M CHJIBHO YMEHBIINJIOChH, HAI0 MOTYIIUTE CIIMPTOBKY, He-
MHOT'O BEITAHYTE U 00pe3aTs PUTHIID.

* Yr0o0bI DOTYIIUTL CIHPTOBKY, €6 HAKPLIBAIOT KOJIIauy-
koM. JIyTes Ha maaMsa Heab3sa!

* XpaHUTh COUPTOBKY HeoOXOAHMMO 3aKpLITONH, MHAUE
CIIUpT OLICTPO UCIIAPUTCA.

» Eciiu ropsamnias cIHpPTOBKA yiajaa U pasbuiaack, a pas-
JUBINHHACA CIHUPT IPOAOJMKAET ropeTh, €ro Hamgo OOTY-
IIHTH, HAKPLIB IJIOTHOM TKAHLIO MJIKA 3aJIUB BOJOM.
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3. CrpoeHune nnameHH CNMPTOBKH

3axxruTe cIUpPTOBKY. Paccmorpure niaamsa. Haiagure B
HEM pasiu4uHble 30HbI. IloTyIinTe CINPTOBKY, HAKPEIB IJ1a-
mA Koanadykom. Hapucyire crpoenue miamesu. Bemomuu-
Te, KaKkadA 4acThb IIJIaMeHU caMas ropadasa. Kakosa remmnepa-
Typa niaaMeHnu (cM. puc. 4)?

4. JlabopatopHas nocyaa

OzHaKoMbTECH C BLICTABJIEHHOI HA cTOJe JabopaTopHOit
nocynoii. Kakue cocynbl Ha3pIBAOT MPOOUPKAMU, KOJI0AMH,
crakanamu? Kakue Tunsl koinb Bam u3BecTHSI (cM. puc. 2)?
J1a 4ero UCmoab3yoT JeINTeIbHYIO0 BOPOHKY (cM. puc. 9),
dapdoposyio yamky (cMm. puc. 11), MepHBIA IUIUHAP?

HapucyiiTe BBIIaHHY0 BaM IIOCYAY B TeTPajyd M IIOIIIH-
OINTE HA3BAHHA.

5. JlaGopdTtopHbii wWrarue

Baxkuas npuHaaIe:XHOCTh XUMUYECKOH tabopaTopuu —
YyHUBepcabhblil. memannuyeckuit wumamue. OH cocTour
M3 TAXKENON UyryHHOH I101-
CTABKU ¥ BepPTHKAJILHOIO
MEeTALJINYECKOr0 CTepsKHA,
Ha KOTOPOM C IIOMOIIIBIO 3a-
JKUMOB 3aKPEIIAIT JANKY
H Koabllo (pue. 123).

Jlanka cay:kut pns sa-
KpeIlleHUsi NOpo0UpOK U
K0J0, a B KOJbIIO IIOMeIa-
0T BOPOHKH U (paphopoBbie
YaIKH.

3a)KMUTe B JIAllKe IIITa-
THBa npobupry. IIpobupka
JoJHa OBITE 3aKpeIlIeHa
JOCTATOYHO TYro, 4YTOObI €€
MOJKHO OBLIO IIOBEPHYTH
JIUIIb ¢ HEKOTOPBIM YCHJIM-
em. Ho ecau 3a)xkatn eé
CIUIIKOM KPEIKO, OHA MO-

Puc. 123. JIabopaTopHEIi

mraTus: I — InmoacrasKas
MeT TPeCHYTh. JIyuie Bce- 2 _ crepmmens; 3 — samum;

o cX¥aTep JalnkKy ¢ IIoMe- 4 — Jnanka; 5§ — KOJbIIO

253




MPAKTUKYM

HMIEHHOH B Heé IpPoOMPKOM IIaJb-
maMu, a 3aTeM 3aBOpPauYMBAThH BHAHT,
IIOKa OH He NnepecTaHeT CBOOOIHO
BpaiaTeca. [IpobupKy 3aKpenadaioT
B JIATIKE IITaTUBA OKOJIO OTBEPCTUA.
3aKkpenuTe Ha CTEPIKHE HMITATUBA
koubito. IToso)KuTe Ha HEro meras-
Puc. 124. IlIrarus JIMYECKYIO CeTKY, a Ha Heé MOCTaBbTe
AJA IPOOHPOK CTAKAH WM ILJOCKOILOHHYIO KOJOY.
HapucyiiTe nabopaTopHbIii IIITATUB
¢ TpOoOUPKOM U CTAKAHOM.
IIImamuswet dasa npodbupokx (puc. 124) npencrapisioT
coboi1 epeBAHHDBIE UJIH TIJIACTMACCOBBIE CTOUKY C KPYIVIbI-
MY OTBEPCTHUAMH.

6. Pabora c pactsopamu

PactBop, HaxomAamuiica B ONpobHpKe, IIepeMENIUBAIOT
SHEPrUYHBIM IIOCTYKUBAHKEM YKA3ATEeIbHOrO IAJbIlA Ipa-
BOI PYKH 110 00KO0BOH yacTH npobupku (puc. 125).

B konbe unu craxaHe pacTBOpD MePeMEINNBAIOT CTeKJIAH-
HOM IAJIOYKOH, cOBepIllas el KPyroBble JBHKEHUA, YTOORI
He pa3ouTh JHO cocyza. C MOMOIIBIO CTEKIAHHOM MAaJOYKH
TaKsKe IepeInuBaOT KHUAKOCTb M3 OJHOT'O COCYAa B APYIO.
I aTOr0 MaJIOYKy, 110 KOTOPO# Oy IeT JIUThCA PacTBOP, Aep-
JKAT IIOYTH BEPTUKAJIBHO, & COCYA C KUIKOCThIO IOCTEIIeH-
HO HAKJOHAKIT, ILUIOTHO OPMKKMMAA HOCHK CTaKaHa MJIH

TOPJIBIIIKO KOJOBI K CTEeKJIAH-
HOII majouke. JHOIKOCTE Te-
' YéT 10 NaJ0UYKe TOHKON CTpyii-
KO 1 He pas3bpbI3ruBaeTcs.

Ecnu ms pacreopa BBIIATH
KPHMCTAJLIbI, TO UX MOMKHO JIEr-
KO OT/IEJIATD, CJIIUB KUJKOCTD,
HaXOoAANIYIOCA HaL HuMH (Mma-
MoOYHbLIL pacmeop) Mo CTEeK-
AAHHON nanouke. Takoi me-
TOJ Ha3bIBAIOT Jexanmauueil.

IlepeneiiTe Bogy U3 OAHOTO

Pue. 125. Tlepememusanue cocyia B APYroi, IMOJb3YACH
HUIKOCTH B TpOGUpKe CTEKJIAHHOH IIAJIOUKOIi.
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3. DunsTpoBanue

ITomecTrTe BOPOHKY ¢ QHUILTPOM B KOJbIO JabGopaTop-
Horo mratusa. Ilos KOJBIOM IIOCTABLTE YHCTBIN CTAKAH
TakK, 4YTOOBI HOCUK BOPOHKU KacaJics ero BHYTPEeHHel! CTeH-
Ku (cm. puc. 10). AKKypaTHO, TOJB3YACH CTEKJITHHON I1a-
JIOUYKOM, IlepejeiiTe comep:KHUMOe CTaKaHa Ha (QUIbLTP.
JKuaxoers He JoKHA JOXOAUTE A0 KpaéB (hHILTpA MIPH-
mepHO Ha 0,5 cM, MHaYe IIpU JIETKOM COTPSACEHHH OHA MO-
JKeT IOIIacTh B CTAKaH yepes Kpau ¢guiasrpa. He mHagaBmim-
BaiiTe HA CTEKJIAHHYIO ITAJOYKY, 4TO0OBI HEe IIPOTKHYTH €0
dbuaerp. Kakoe BemecTBo ocefaer Ha (huibrpe?

4. BuinapueaHue

Cobpannblili hunbrpar nepeneiire B papdopoByo dyalm-
Ky, IOMECTHUTE €€ Ha KOJIbI0 IITATHBA U HarpesairTe, me-
pemernuBasg pacTeop (eMm. puc. 11). Kakoe BemniecTso Kpuc-
TAIJIu3yeTcA IIPA BRIIApHUBAHHH pacTtBopa? Cpasuure
IIOJIYYeHHYIO MOBAPEHHYIO COJb C MCXOAHOI cMmechio. Ha-
pucyiTe NpubOPLI U 3aIHUIIUTE HADOIIONeHUA B TeTPAIU.

MNpaktnueckas pabora 3

[MonyuyeHme n ceorcTBa kKMcnopoaa

B nabGopaTopuu KHCJIODPOH IIOJAYYAKOT pasioiKeHueM
nepMaHraHara Kajaus. BrlmonHas aTy paboTy, BBl HAyUH-
Tech MOJIYYATh KHCIOPOX, 4 TAK)Ke H3yYuTe ero (pusude-
CKHe U XUMUYeCKHe CBOICTBA.

Peaxmus: InepMaHI'aHaT KaJdHud.

O6opydoseanue u mamepuaisbl: IpobUpKa, IPoOKAa ¢ razo-
OTBOAHOI TPYOKOH, CKAAHKA AJdA cOopa KHCI0poJa, JIYYHHKA,
COMPTOBKA, CIMYKHM, Ja00paTOpPHBIH IITATHB, BOPOHKA, BaTa,
KyCOYeK KapToHa.

1. C6opka npubopa

B cyxyo npoOuMpKY IIOMECTHTE IIePMAaHTaHAT KaJHsd.
Kakoit niBer umeeTt 310 BemlecTBo? [lonoxure B BEPXHIOK
YacTh IIPOOMPKH KYCOK BAThl — OHAa OyIeT 3alep:KHUBATh
MeJIbUAMIIINe YACTHUKHY IIePMAHraHaTa, YHOCHUMbLIE TOKOM
BBIJIEJIAIONIErocA Kucyopoaa. IlmoTHo 3aKkpoiiTe npobupKy
nNpobKoil ¢ ra300TBOMHOM TPYOKOHA U 3aKpenuTe NpobUupKy
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B JlanKe I[ITATHBA IIpaKTH4Ye-
CKM TOPHU30HTAJBHO TaK, 4TO-
OBl I1HO OBLIO HEMHOTO BBIIIIE,
yeM OTBEpPCTHE, a TIa3s00TBOJ-
Hasi TpyOKa onycKajach Io4YTH
OO JOHA CKJIAHKH A cbopa
Kucaopopga (puc. 127).
OTBepcTHE CKIAHKHU 3a-
KpoiiTe KYCOUKOM KapTOHA C
BBIDE3AaHHBEIM B HEM OTBEPCTHU-  Puc. 127. IIpubop
€M [JIsI Ta300TBOAHOMN TPYOKHM. 1A MOJSyYeHUs KUCI0POJa

2. MNonyyeHune k1cnopoga

ITokakuTe cobpauHbIil BAMU IIPUOOD YUUTENI0. 3aKIH-
T€ CIIUPTOBKY. CuauaJjia nmporpeiiTe BCio IIpOOUPKY, a 3aTeM
HarpeBaiiTe Ty €€ 4acTh, Ile HaXOJUTCs mepMaHrasaT. dro
nabmogaere? I[lo mepe nmpoTekaHus peakIUU MepegBUraii-
Te CHUPTOBKY BAOJb IPOOUPKH L0 TeX IIOP, IIOKA He PasJjio-
JKHUTCA BECh HAXOAALIUICA B Hell HepMaHTraHaT KaJIud.

3. Mccnepgoearme CBOMCTE KMCOpPOAaQ

ITo3sHakoMBTECH CO CBOMCcTBAMU cobOpaHHOrO rasa. Mme-
eT I OH IBeT U 3anax? YTo jerue — BO3AYX HJIH KHCJIO-
pon? BHecuTe B cocy[ ¢ KMCIOPOIAOM TJIEIOILYIO JIYUUHKY.
Yro mabnonaere? HapucyiiTe npubop, cocTaBbTe ypaBHe-
HHUe PeakIUU Pa3JIoKeHUs IepMaHraHaTa Kaaud, 3amuim-
Te Habmonenusa. Kax HaseiBaeTca crnocob cobupanusda rasa,
KOTOPLIA BbI Mcnoab3oBanu? MoKHO JH KHCIOpOH cobu-
paTh Hajg Boxoit? Hanuimiure ypaBHeHUe peaKIluK FOPeHus
VIV B KHCJIOPOJE.

IToporiok, 06pa3zoBaBIIHUICS IIPHU PA3JIOKEHU N MepMaH-
raHaTa, HeoO0XOQMMO BBICHIIATL B CKIAHKY OJIA CYXUX OT-
XOJIOB.

MpakTnyeckas pabora 4

[Mpurorosnenmne pacrsopa
C 304aHHOM MACCOBOM [ONeH pacTBOPEHHOTO BELLECTBA

Peaxmue: pacTBOpHMMAaA B BOJe COJb.

O6opydosanue: Bechbl, pa3HOBECHI, IIJIOCKOJOHHAs K0J16a HA
50 M1, CTeKIAHHAS MAOYKA, MIITATeNb, MePHBINA IHITUHID.
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1. PacuéTni

PaccuuraiiTe Maccy coaH 1
00'bEM BOJbI, KOTOpPhIe He0O-
XOOUMO B3ATH JJIA IIPUTOTOB-
JIeHUA pacTBoOpA.

2. Basewmpanue

Jna B3BelmInBaHUA  Be-
I[eCTB HUCHOJB3YVIOT TEeXHOXH-
MHUuYecKHe Bechkl (pumc. 128).
ITopuro BemrecTea, Mmacca Ko-
TOPOM OIIpefiesieHA B3BeIlIUBa-
HHEM, Ha3bIBAIOT HABECKOIL.

TexHOXMMHYECKHUE BECBI COCTOAT M3 CTOMKH I, KOpO-
MBICJA 2, IBYX Yalllek 3, 4, npefHasHaYeHHBIX JJIA Bellle-
CTBa X PasdHOBECOB. Bechl MMEIT cleluaaIbHOoe IIPUCIIOCOD-
JeHue (appeTHp), KOTOpPOe HOAAep:KHUBaeT YalllKH BECOB,
KOrfla OHM HaXomATcsd B HepabouyeM (appeTHPOBAHHOM) IIO-
Jnoxkenuu. YTobbl IIpUBeCTH Beckl B pafouee HOJIOMKEHHE,
IIOBOPAUYMBAIOT PYKOATKY 5, KOTOpas OIIyCcKaeT appeTHp.
ITepen mauasiom paboTeEl HEOOXOAUMO IIPOBEPHUTH, YPABHO-
BeIlleHbI JIK YalllKu BecoB. [[Jisg 9TOTO ONYyCKAIOT appeTup u
CMOTPAT, HAXOAHTCA JH CTpPeJKa 6 CTporo mocepeiuHe
mrasusl 7. Eciiu oHa cMellieHa, TO IJIA JOCTHXKEHHAS PABHO-
BecHs BpPAINAIOT OJAMH W3 BHHTOB &, PACIIONOMKEHHBIX HA
KOHIIaX KOPOMEICIA.

CHuUMATh U KJACTh PA3HOBECH MOMKHO TONBKO TOT/A,
KOrjla Bechbl HAXOOATCA B HepaboueMm mooskenuwn. Iloso-
JKUB I'MPBKHY, ONycKawT apperup. Eciau paBHOBecud HeT,
BHOBBL IPHBOAAT Beckl B HepaOouee IIOJIOMKeHHEe, KJIAAYT
ellé O/INH pasHOBeC, U TAK /IO TeX II0P, IOKA pPABHOBECHE He
OyaeT JOCTHUTHYTO.

Ha neByio 4yaiiky BecoB MOJOKHUTE HeOOIbIOM JIUCT OY-
MaTH C 3arHYTHIMHU KpadMHK 1 YyPaBHOBECHTE ero pasHoBeca-
MU, IIOMelNas uX MHHIETOM Ha IPaByI YallKy. 3aTeM Ha
IpaBYyIO YalllKy BECOB IIOMECTHTE 'MPbKH, 00I1[ad Macca KO-
TOPBIX COOTBETCTBYET Macce HaBecKu. Ha 6ymary, Haxomsa-
HIyHOCA Ha JIeBOH UallKe BECOB, HACHITAWTE COJIb IO TeX
IIop, IIOKA He OYAeT JOCTUTHYTO PABHOBECHE.

IToMecTHTEe HABECKY COJIA B KOJIOY.

Pue. 128, TexmoxuMHuYecKHe
BeCLI
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3. [Npurotosnenue pacrsopa

Heobxopumoe KOMMYECTBO BOABI, KAK U JAPYIUX KHJ-
KocTell, yI00HO He B3BEIINBAThL, 4 OTMEPATL MEPHOII II0Cy-
poii. Tak KaK IJIOTHOCTE BOJBI IPX KOMHATHOMN TeMIIeparTy-
pe 6imuska Kk 1 r/ma, 1 r Boasr 3agsuMaer 06béM 1 mu, OT-
MephTe MEPHBIM IUJIHHAPOM HeO0XOOHUMBIA 00BEM BOIBI
U ImepeHecuTe ero B KoaOy. IlepememmpaiiTe KHUIKOCTD
B KoJi0e CTeKJIAHHOH IaJIoYKOi 0 TeX IIop, IIOKa BCE Be-
recTBO He pacTBopuTcsa. Ha nmcre 6ymaru HanuimuTe Qop-
MYJIy ¥ Ha3BaHUe COJH, YKAXKUTe e€ MAaCCOBYIO MO0 B pac-
TBOpE, MacCy HAaBECKHU COJIM U MACCY BOJBI.

Mpaktnyeckas pabora 5

BKCHEPHMGHTGJTBHOB peweHue 30004 Mo Teme
«leHeTHueckme cBasH MeXxay Knaccamm
HeopraHn4eckKkmx COGAHHBHH;I»

Peaxmueést: Melb (CTPYKKA), ese30 (CTPY)KKa, I'BO3AL),
OKCHJI MArHufd, COJAHAA KHCJIOTa, PACTBODPHL JIAaKMYyca, (de-
HoJ(dTaNenHa, CepHOU U a30THOH KUCJIOT, TUJPOKCHI0B HATPHS,
KaJusd U KaJablusd, KapOoHaTa HATPUSA, XJIOPUA0B HATPUA, KAJb-
nus u 6apus, cyab(aroB HaTpuA, Maruug u meau(Il).

O6opydoeanue: IPOOUPKH, INITATUB AJIsd OPOOUPOK, CIIHUD-
TOBKA, CIIAYKY, AEPHKATENb [JIA IPOOGUDPOK.

1. Bam BohifjaHa cMeCh MEIHBIX M 3KEJIEe3HBIX CTPYIKEK.
Brigenure ms Heé MeJHBbIE CTPYKKU XMMHYECKUM CIIOCO-
6oMm. 3anuinuTe HaOMAeHuA B TeTpasb. CocTaBpTe ypas-
HeHHe PeaKI[UH.

2. B Tpéx npobuprax 6e3 3THKETOK HaX0AATCA PACTBOPHI
CepHO#M KHCJIOThI, THAPOKCHIA KaJUA M XJIOPHJa HATPHA.
OnpenennuTe XUMUYECKHUM OYTEM, B KaKoil npobupKe HaXo-
OUTCA KaXAbli peakTuB. Hanumure ypaBHeHUA PEAKITHIA.

3. B n1Byx npobupkax 6e3 3TUKETOK HaXOOATCA PACTBO-
pPBI XJopuja HATpuA U Kapbonara HaTpuda. Ilpuneiite K
HUM COJAHYIO KUcaoTy. Hro Habarwomaere? B Kaxkoi us npo-
Oupox HaxoauTcsa kapbouar marpua? Hanummure ypasHe-
HHUe peaKIliu.

4. JTokaxkure ONbITHLIM IIYTEM, YTO BBIIAHHOE BAM Be-
LIECTBO — IUAPOKCUI KaNbIUA — SABJAETCSI OCHOBAHHUEM.
Hanumniure ypaBHeHHe peakIiin.
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5. llokarkuTe ONBITHBIM NYTEM, YTO OKCH/J MArHus OT-
HOCHUTCA K OCHOBHBIM OKcuaaM. HanummuTre ypaBHeHMNE pe-
aKI[UHU.

6. Ilpu MmeIeHHOM OKHCJIEHUH JKejle3a HAa BJaKHOM BO3-
noyxe obpasyeTcs p:XaBUMHA, KOTOPYIO VIIPOIIEHHO MOMKHO
cuutaTh ruapoxcugom sxenesa(lll). Ouumcrure Kenes3HbI
rBO3[b OT PyKABUYMHBI XUMHUYECKUM crmocobom. Hamuimre
VPaBHEHHE PeaKI[HiH.

7. Ilonyuure 13 pacrropa cyiabdhara meau(Il) oxkcung me-
nu(Il). Hanumure ypaBHeHAA PeaKIi.

8. Ucxoasa U3 OKCHIA MAarHuA HDOJYYHTe cyJb(daT mMar-
HuA. Hanuniure ypapHeHMe peakIun.

9. B naTu npoHyMepOBaHHBIX ITPOOUpPKaX 6e3 sTHKEeTOK
HaXOAATCA PACTBOPBI: XJOPHAA KaJbIM#A, XJIOPHAA HAT-
pusa, THAPOKCcHAA Oapusa, CepHOH KMCIOTHI, THAPOKCUAA
Kanua (eapuaunrt [); rugpokcruga Kajiblusd, cyjbdara
HaTpusa, XJopujaa 0apus, asoTHOH KHCJIOTHI, THAPOKCHAA
Hatpusd(BapuauT II). U3 kaxgoi npodbupKH oTieiiTe mo
JBe HOPI UK pacTeopa. K mepBoil MopLHuu KasJg0ro BellecT-
Ba mo0aBbTe HECKOJBKO KalleJb JakMyca. UTo Habamomae-
Te? K cleayolnedl mopuuy KaskKJIor0 pacTBopa IpHJeiTe
pactBop coabl — KapOomara Harpuma. Ilo pesyiabraTam
HabmwogeHni zamoaauTe Tabauiy 20 M cmeaiTe BBIBOJ,
0 TOM, B Kakoil IpoOHpKe HAXOAHUTCA KaKJAbIH pacTBOP.
Hanummre ypaBHeHUA peaKImid.

Taénuua 20
Houop Habnronenusa npu 1od6aBIeHHN pacTBopa Bureog
npoOHpPKHI (popmyna
JaKmMmyca Na,CO, BelllecTEa)
1
2
3
4
5]
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SAHUMAMeJbHble ONbLIMbL
no XumMuu

OTH OIBITHEI BbI MOKETEe IPOBECTH B MIKOJILHOM XMMUUE-
CKOM KPYKKe II0J] PYKOBOJACTBOM YUHUTEA.

CarypHoeo gepeso

Peaxmuesnt: autpat cBuHNa(Il), nnEK (miracTUHKA), a30T-
HafA WJIK YKCYCHAsA KHCJIOTa, TUCTUJIIMPOBAHHAA BOJA.

Ob6opydoeanue: Becbl, pa3HOBECH], HOHHUIbI, XUMHYECKHIA
crakaH Ha 250 MJI, CTeKIAHHAS HAJNIOYKA, MEPHBIH [IUIHHAD.

IlpuroroBbpTe B XUMHYECKOM CTAKaHe PACTBOP HUTpAaTa
ceunna(ll), pacrsopus 40 r conu 8 200 ma Boger. Ecaiu pac-
TBOP MYTHBLIH, 100aBbTe B HEI0 HECKOJLKO Kalle/Ib a30THOMI
UM YKCYCHOM KHUCJIO0ThI. VI3 ITUHKOBOUW IJIACTUHKKU HM3T0-
TOBBTE «JIEPEBO»: PACIIOJIOKHUTE €€ BEPTUKAJIBLHO U Cleja-
Te HOMKHHUIAMHU I'OPH30HTAJIbHBIE HAApPEskl CJIeBa U CIIpaBa,
a moJy4YeHHbIe TOHKME IIOJIOCKM 3arHuTe B pasHbIe CTO-
poHBI. IloMecTHTe IJIIACTUHKY B CTAKaH C PACTBOPOM HH-
Tpara ceuHa(ll) Ha HeckoabKko MuHyT. YTO BEI HabJIM0O/IaE-
Te? BemoMHUTE, ITOUYEMY 3TO «/IEPEeBO» HA3BLIBAIOT CATYPHO-
BBIM (cMm. § 26).

Yenosek & onossHHOM Wwybe

Peaxmuest: xyopup onosa(ll), nueK (nJaacTuHKa), CONAHASA
KHCJIOTA.

Obopydosanue u mamepuaibl: HOYKHUIBI, XUMHYECKUHA
crakad Ha 200 M, HakpauHaa Oymara, LUllaTellb, CTeKJIAHHAA
rnajgouKa.

BripesxbTe U3 HUHKOBON ILIACTUHKHU (DUI'YPKY dejioBe-
Ka W 3a4MCTUTe eé mKypKoi. IIpurorossre KOHIEHTPHUPO-
BaHHBIH pacTsop xJaopuza onosa(ll), mogxkucieHHEBIH cOMA-
HOM KHCJIOTOM, U IOrPy3UTe B Hero Gurypky. depes HeKo-
TOpOe BpeMs OHA IIOKPoeTcA OIeCcTANIMMHY UIJIaAMHU 0JIOBA.
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Ornenupin wap?!

PeaxmuébL: HUTPAT KallAs, Cepa, XJIOPHJ HATPUA (Kaausd),
IpeBeCcHBIH YroJib.

Obopydosanue: Beckl, pA3HOBECH!, ANUHHAA JIYYUHKA, He-
cropaeMas NojicCTaBKa (KepamMuyecKasa NJAHTKa, ¢apdoposBas
qJalikKa, aCGECTHPOBaHHaH CETHB.), CIINPTOBKAa, CIIMYKH, IIIIIaTe-
Jau (4 mr.).

ITpuroroBesre cMeck u3 3,7 r aurpaTa kanusd, 0,5 r xJo-
puna Harpusa (kaausa), 1 r gpesecHoro yrig u 1,5 r cepsl.
TiujaTensHO nepeMeInanTe Bce KOMIOHEHTEI, IOMECTHUTE Ha
HEecropaeMylo MoJCTABKY ¥ IIOJOMKIUTE ¢ IOMOIILIO JYYHMH-
Ku. BHuUMaHue: NYYHHKY AepP:KHTe HA PACCTOAHHU BELITH-
HYTON PYKU.

B3pbisaioimecs mbinbHble ny3bipu

OnbITHL C BOOOPOOOM MOMHO IIPOBOJHMTE TOJIBKO B IIPDH-
CYTCTBHH YUHTEJIA.

Peaxmueést: BUHK (KPYIHEIEe I'DAHYJBL UM HNAJIOYKH), Cep-
Hada kucaora (20% -it pactsop).

Oéopydosanue u mamepuanwst: annapar Kunna wiu Ku-
PIOIIKWHA, AIWHHAA JIYYUHKA, (apdopoBas Jalika, MBIJIBHBIA
pPacTBOp, CTUPANBLHBIH IIOPOIIOK, INIATeNb, CTeKJIAHHAA TPYOKa,
CIIMPTOBKA, CIIUYKH.

B MbinbHBIA pacTBOp A00aBbTe HEMHOT'O CTHUPAJIBHOI'O
MOPOIIKA [JIsi PYYHON CTUDPKHU, 06pa3yoniero yCcTouuuByo
neny. MosXHO BOCIIOJIB30BATHCSA CIIEIIUATBHBIM PACTBOPOM
i BBIAYBAHUSA MBLIBHBIX Iy3bIpeil UM CPEICTBOM JJIs
MBIThA mocyabl. [IpucoepunuTre K annapary Kunna wunu

Kupoimkuna, 3apsaKeHHOMY Ha

MOJIyYeH’e BOJOPOA, IITUPOKYIO

cTeKIAHHYI Tpyory. Ilycrure

_ = Bomopon. Koner, Tpy6Ku ciaerxa
// < ~  IOrpy3UTe B MBLIBHBIH PAacTBOD.
o - Perynupys cKopocTs Ioauu BO-
H, ' nopona, nobeititrech obpasoBaHuA

Puc. 129. Msurssie myssipn, KPYIHBIX nyssipeii. Bameraro-

-

HAMOJIHEeHHLIE BOAOPOAOM, e BBepPX My3bIPH MOIMKUTraiTe
HOJAHUMAIOTCA BEEDX ropAauier IyduHKoi (puc. 129).

1 Cm.: Bazopckuii B. B. Orau noremnnsie. — M.: CamooGpasoBanue,
2000.
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3onoro# goxas

Peaxmueébt: pacTBOPEl HMoguna HaTpua (Kanus), HUTpPATA
csuHna(Il), azorHoil (yKCycHOI) KUCIOTHL, JUCTUILIUPOBAHHASN
BOJA.

Ob6opydoeanue: npobupka, xumMudecKkuii crakas ua 200 mu,
CTeKJIAHHAA [TaJ04YKa, NabopaTopHBIH MITATUB, MeTalINYecKast
ceTKa, CIUPTOBKA, CIIMYKH.

CwmemmaiiTe pacTeopbl HuTpaTa ceuaita(ll) u noauga zar-
pusa (kanusa). Uro ol HabawogaeTe? O0pasoBaBIIUiCcs JKEI-
TBIN ocamok moxuna ceuHna(ll) BsbonraiiTe, BMecTe ¢ pac-
TBOPOM BbLIeHTe B OOJBIIOH cTaKaH ¢ KUIIAIIEH JUCTIIIN-
POBAHHOH BOAOH, MOAKUCIEHHON HECKOJbBKUMH KAaILIAMHI
VKCYCHOM MJIM a30THOM KUCJIOTEI, U IepeMelllaiTe CTeKIIAH-
HOIl manoukoi. IlocraBbeTe pacTBOpP MeAJIeHHO OXJIAMIATh-
cd. IIpuMepHO Yepes moJayaca U3 HEr0 HAYHYT BhRIJEIATHCS
OJiecTANINAE 30JIOTHCTHIE YeIIyHdaTble KPUCTAJNILI MOJAUIA
ceuHna(Il). Ocobenno a(hheKTHO OHU CMOTPATCH, €CJIHM cTa-
KaH IOCTABUTH 0KOJIO BKJIUYEHHON HACTOJIBHO JIAMIIbI.

Mreri Ha gepesbax

Peaxmuesnt: autrpar cBuHNa(ll), xmopupm HaTpus (aMmo-
HUSA), TUCTUJJIMPOBAHHAA BOJA.

Obopydoearnue u mamepudibt: BeChl, DASHOBECHl, XHUMU-
geckue crakadbl Ha 100 v (2 mir.), crakan va 250 M, nposoJo-
Ka, 1a60paTOpHBINA MITATHB, METAJLJINYECKAA CETKA, CITUPTOBKA,
CIUYKM, mInareau (2 11T.), CTeKJIAHHEIE TATOYKH, MEPHBIH I1U-
JIUHJP, THHIET.

B ogsomMm crakane cmemnaiite 5 r Hurpara ceuHna(ll) u
100 M ropadeil JUCTUJLIMPOBAHHON BOIBI, B APpyroMm — 2 1
xyopuga Hatpusa u 100 mur ropAdeit TUCTHIIIMPOBAHHON BO-
aei. CieiiTe pacTBOPBI B OONBINOH XMMHMUYECKUH CTAaKaH,
ONYCTHUTE B HETO CAeJIaHHBIN M3 IPOBOJOKH KapKac B (hopMme
nepesa. IIpu MeajieHHOM OXJIAXKIEHUHU pACTBOPA HA CTEHKAX
CTaKaHa M IIPOBOJIOKE BEIPACTAIOT KPYIHLIE OecIiBeTHEIE
KpucTamiasl xaopuna ceurna(ll), nanoMuHaronIe HHe.

OusIT MOKHO MIPOAENaTh U mo-Apyromy. PacTsopure B
crakane Ha 250 mu 100 r murpara ceunna(ll), nunmerom
OIYCTHTE B HEro KpHUCTALT XJopujga amMmoHuda. [locrenen-
HO B CTAaKaHe HAYMHAIT PACTH KPUCTAJIBLI, HAIOMHAHAIO-
II¥ie TOKPBIThIe HHEEeM JepPeBbid.
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3AHMMATENBHBIE ONbITEl MO XMMKKA

Y3opel Ha crekne

PeaxmuésL: TOPKAaA COJIb (CEMUBOAHBIN CyNb(aT MATHHA),
OUCTUIJINPOBAaHHAA BOJA.

O6opydosanue u mamepuanst: Becbl, pa3HOBECHI, CTEKJIAH-
Had [MaJouYKa, IInaTelb, XuMuueckuii crakad Ha 100 v, erossap-
HBITl KJIell, KHCTOUYKA, CTEeKJIAHHAS IJIACTHMHKA, JIa0OpPATOPHBIIH
IITATHUB, MeTAJLINYecKasd CeTKa, CHUPTOBKA, CIMYKH, MeDHBIH I1-
JIUHJPD.

I[IpuroroBbTe B XMMHUUYECKOM CTaKaHe HACBIN[eHHBINA
npu 40 °C pactBop cynbpara marauda, cmemnias 40 r coan
MgSO, - TH,0 u 50 mx ropaJeil AUCTUIIUPOBAHHONA BOJALI.
K ropsiuemy pacTBopy o0aBbTe HECKOJIBKO KAaIlejlb CTO-
JIAPHOTO KJied ¥ nepemMemnaiiTe. PacTBop HaHeCHTe KHCTOY-
KOM Ha YHMCTOe CyXO0e CTeKJio. Yepes HeCKOJIbKO MUHYT Ha
HEM HOABATCH «JIEJIAHBIE» Y30Phl — KPUCTAJIBI TOPBKOM
conu. X jlerKo cMBITH BOJOI, TaK Kak cyJabdar MarHusd
XOPOIIIO PACTBOPHUM.

Beipawmsanme kpucrannos

Peaxmueénbi: MeIHbBIH KyIIopoc, XpoMOKaJIMeBbie M aJIIOMO-
KaJdueBbie KBACHbLI, THCTHJIJIMPOBaHHAA BOOA.

O6opydosanue u Mamepuansbl: Becbl, pA3HOBECHI, XUMU-
yeckue crakaHsl Ha 250 ma (2 mT.), 5IeKTPOIIUTKA, BOPOHKA,
LITATUB, CTEeKJAHHAS IIAJ0YKA, IIIAaTelb, BaTa, MEepPHBIH IU-
JUHAP, TEPMOMETP.

B crakan mameiite 150 MJ AHMCTHIAIHMPOBAHHON BOXBI,
HarpeiTe eé no 50—60 °C, 3aTeM, HeIPepbLIBHO IIepeMeIIIH-
Basg PacTBOP CTeKJIAHHOH HAJOYKOM, IOCTEIeHHO no0aB-
JdAifiTe COJb IO TEeX IOp, IOKA OHAa He IIepecTaHeT pPacTBO-
pATbCcA. BeicTpo IIpo@dUIBTPYHTE pacTBOP 4Yepes Bary,
BCTABJIEHHYIO B OTBepcTHe BOpPOHKH. OIycTHTE B pacTBOp
TOHKYIO HHUTE, OJWH KOHEIl KOTOPOil MPUBA3aH K CTeKJIAH-
HOIl HaJIOuKe, VJIOMKEHHOI MONepEK OTBEPCTHUA CTAaKaHAa.
CrakaH mocCTaBbTe B YEKPOMHOE MecTO. depes HeCKOJILKO
OHell JoCTaHbTe HHUTKY M3 pacTBOpa, OCBODOAUTE OT BCeX
KPHCTAJLIOB, 34 HCKJIYEHHeM OJHOI0 — CAMOro KPyIHOI'0
M IIPABHJILHOIO, a 3aTeM BHOBL IIOMECTHTE B PAaCTBOD.
Kpucrann Oyner mocTelleHHO YBEIMUHNBATECA B pasMepax.
OueHbL KpPYHOHBIE KPUCTAJUIBI KJIAAYT HA THO CTaKaHa, He
3abniBada peryasgpHO HepeBopaunBarhk ux. Taxum obpaszom
MO{HO BLIPACTHTE KPHUCTAJLI Maccoi bosee 200 .
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Ilpunoxenus

Hpunoscenue I

®Pu3anueckme CBOMCTBA HEKOTOPLIX BELLECTB

Temme- Temmnepa-
Bemeeme HJmTﬂogTb, parypa Typa PacreopumocTs
r/cMm NIABJIeHNA, KUIEeHUs:d, B BOJE
°C °C
ITopaperHas 2,17 801 1465 Xopoo
CcOJb pacTeopuMAa
Caxap 1,59 185 Paanara- Xopomo
erca pPacTBOpUM
Bona 1,00* 0 100 —
Kuecnopon 0,00143 -219 -183 Maumno-
pPacTBOPUM
Bogpopop, 0,00009 -259 -253 Mamno-
pacTBOpUM
Aszor 0,00125 -210 -196 Mauno-
pacTBOpUM
Mennbiit 2,28 Pasmnara- Pasznara- Xopoio
Kynopoc ercda ercda pacTBOPHM
Cona 2,93 852 Paganara- Xopomo
erca pacTBoOpuMa
IMurresasn 2,16 Paaznara- Paaznara- Xopowo
copa ercda ercda pacTBOpHUMA
Arnerox 0,79 -95 56 CMemuBaeTcs
B JII00BIX
COOTHOIIIEHUAX
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NPHUNOXKEHANA

OrxoHuarue mad.i.

Temre- Temmepa-
Bermesren HJ‘[OTHOgTB, parypa TYpa PacreopumocTs
r/eMm IIaBJeHUsA,| KHIeHHuHA, B BOJle
OC OC
ITUITOBBIHA 0,79 -114 78 CMemusaeTcs
cOupT B JIIOOBIX
COOTHOLIEHUAX
YEeycHas 1,05 17 118 CMemuBaeTcs
KHCJIOTA B JTHO00BIX
COOTHOLIEHUAX
Men 2,71 Paamara- | Paamnara- HepacTeropum
ercs ercs
HKemnezo 7,87 1539 2870 HepacTeOpuMO
AnroMuUHUHA 2,70 660 2500 HepactBopum
Mens 8,96 1083 2543 Hepacreopuma
Onoro 7,29 232 2620 Hepacreopumo
CruHern 11,3 327 1745 Hepacteopum
Muuk 7,13 420 906 HepacTeopum
SomoTo 19,3 1063 2880 Hepactreopunmo
Cepebpo 10,5 961 2167 HepacTeopumo
Keapr, 2,65 1610 2950 HepactBopum
Anmaz 3,62 Ox. 4000 Hemna- HepacTBOopum
BecTHa
T'pagur 2.27 Ox. 4000™ Hemns- HepacTteopum
BecTHa
Hopg 4,94 114 186 Mauo-
pacTBOpUM
“IIpu 4 °C.

** Ilp¥ BLICOKOM JIaBJIEHWH.
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Mpunoxenue 2

Hpunoscenue 2

Okenppl

Oxcuapl — CIIOKHBIE BellleCTBa, cocTodAllre M3 aTOMOB
IBVX aJleMeHTORB, OHH U3 KOTOPBIX KHCJIOPOL.

Tabauua 1
CpaBHHTeNIbHAA XapaKTePUCTHKA OKCUI0B

OKcu bl
OCHOBHLIE aMmdoTepHEIe KHCJIOTHLIE
Onpenenenue
Oxcnnsl, Oxecuabl, Oxcunsl,
B3aUMOJeHCTBYIOIHE | IPOABIAOIIE B3aHMOJeHCTBYIONIHE
¢ KHCJIOTAMH B 3aBHCHMOCTH ¢ IHeJI0YaMu
c obpazsoBaHUeM OT YCJIOBHMY CBOHCTBA | ¢ 00pazoBaHUEM COJH
COJIM ¥ BOJEI OCHOBHBIX HJIH H BOJIBI
KHUCJIOTHBIX OKCHIOB

XuMuuecKHe 3JIeMeHTE, 00Pas3yIoNiie OKCHIBI

MeTaJnbl MeTrannsr Hemeramnnnl
CaO, FeO, Cu,O Al,0,, BeO, ZnO, CO,, SO,, S04, N,O,
Fe,0,, Cry,04

ITepexonubIe
MeTAaJLJIEI B BRICIITNX
cTeneHAX OKUCIeHUd
CrO;, Mn,0O,

CooTBeTcTByHONINE T'HPOKCUAE]

OcHoOBaHUA AmdorepHEIe Kuciaorer”
THUAPOKCHBI

ArperaTtHoe cocrosguue npu 20 °C

Teépnoe Teéproe Teéppoe, :xugroe,
razoobpaszHoe

* Heroropsle kucsiorasle okeugsl (NO,, ClO,) o6pasyior cpasy ase
KHCJIOTHL.
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Tabruya 2

CpaBHeHHEe XMMHYECKHX CBOMCTE PA3HBIX OKCH/IOB

XHuMHUeCKHe CBO¥CTBA OKCHIOB

OCHOBHEIX

amM(poTepHEIX

KHCJIOTHBIX

BzaumopmeiicTBYIOT
¢ KHCIOTaMK

c o0pasoBaHHEM
COJIM U BOJIBI:

BaaumomeicTBVIOT
C KHCJIOTAMH

c o0pazoBaHHEM
COJIM ¥ BOIbL:

BzaumomecTBYIOT
¢ IIeI0uaMK

¢ 00pasoBaHHEM
COJIH U BOIEL:

CuO + 2HCl = Zn0 + 2HCl = CO, + Ca(OH), =
= CuCl, + H,0 = ZnCl, + H,0 =CaCO, + H,0
Okcuarl menoudslX U | BeganMogeiicTByIOT BzaumomelicTBYIOT
MIEJIOYHO3EMEIBHBIX | C IIEJIOYAME ¢ BOJOM
MeTaJLIOB pearupyioT | c o6pasoBaHueM c obpasoBaHueM
¢ BOJIo¥ ¢ obpasoBa- COJIH U BOJBIL: KHCJI0T!
HHeM IenoJeii: ZnO + 2NaOH = P,0; + 3H,0=
CaO+H,0= = NayZn0, + H,0 = 2H,PO,;
= Ca(OH),. ) SO, + H,0 = H,80,;
CTANBLHEIE C BOJNOH 2 e
He B3aHMOJIeHACTBYIOT: ﬁ;g}% ;mlizegﬂ e)
CuO + H,0 —+—
PearupyioT BzanmopeiicTBYIOT BraumomecTBYIOT
¢ KHCIOTHEIMH € OCHOBHEIMH, ¢ OCHOBHLIMU
OKCHIAMH KHCIOTHBIMH OKCHIAMH
c o6pasoBanuem OKCHOAMH U IpyT c obpasoBaHUeM
COJIH: C IpyroM: COJH:
CaO + CO, = CaCO, Zn0 + CaO = BaO + SO, = BaS0,
= CaZnOy;
Zn0 + SOz = ZnS0,;
Zn0O + AL,O, =
= Zn(AlO,),

Tadauua 3

HO.TIWBHI‘IB OKCHI0B

Criocobd nonyueHusn

YpaBHeHHUA peaKI Wil

BzaumopeiicTene
IIPOCTELIX BEIEeCTB
¢ KHCJIOPOJIOM

S+0,=S0,

2Ca + O, = 2Ca0;
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Mpunoxenue 2

Orxonvanue maba. 3

Croocod nmoaydeHmnsa

YpaBHeHUA peaKI Ui

BzaumopgeiicTeie
CJIOKHBIX BEIECTB
€ KHCJIOPOAOM

27nS + 30, £ 2Zn0 + 250,71

Pasnomxenue
HEKOTOPHIX COJeH
MpH HATPEeBAHHH"

CaCO, £ Ca0 + CO,T;
2CuS0, £ 2Cu0 + 280, + 0,7

Herunparanusa
KHCJIOPOACOLEPRAITHX
KHCJIOT

M HEPACTBOPHMBIX
OCHOBAHUH

H,80, =2% 50,1+ H,0

(TouHee:
3H,S0, + P,0, = 350,T + 2H,PO,);

H,Si0, £ 8i0, + H,0;
Cu(OH), £ Cu0 + H,0

Oxucrienue
1 BOCCTAHOBJICHHE
JIPYIHX OKCU/IOB

2NO + 0, = 2NO,;
MnO, + H, £ MnO + H,0;

Cr,0; + 2A1 £ ALO, + 2Cr
(anroMoTepMU);

Ccu0 +CcLcu+col

BriTecHeHHe JleTy4YUX
OKCHJOB U3 coJlell MeHee
JIeTYUHMHI

Na,CO, + Si0, £ Na,Si0, + CO,T

* Conn HATPpHA U Kalluda 00BIYHO He pasjiarawTcda C OﬁpaSOBB.HHeM

OKCHIOB.
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Hpunoxncenue 3

Kucnortsi

KucxoTrsl — 2TO CJOMHEBIE BelliecTBa, COCTOAIIMe M3
aToMOB EBOIOOpOIAa, CIIOCOOHBIX 3aMelrarTecd Ha MeTaJlnl,
1 KHCJIOTHBIX OCTATKOB.

Tabauuya I
Mn}lepam.ﬂme KHCJI0THI H HX COJIH
Kucnor-
HBIH
Hagzeanmne oy OCTATOK Hurnanre ITpumepe: AN
Ja Kuc- KUCIJIOTHO- = PUL KHC-
KHUCIOTHL U ero comnei
JIOTEI T'0 OCTATKA JIOTEI
BaJIEHT-
HOCTh
IInaBukoBad | NaF,
(@ropo- HF F PTopun MgF,, —_
BOZOpPOAHAT) AlF,
Consanas I NaCl,
(xmopo- HCl Cl Xmopun MgCl,, —
BOJODPOJHAS) AICI,
Bpowmo- ‘! Nihin,
HBr Br Bpomup MgBr,, —
BOJOpPOAHAS
AlBr,
Hopo- 2 Nal,
BO,I[JLPO,I[HB.E HI I Hopup MgI,, —
All,
I Na,S0,,
Ceprasa H,S0, S0, Cynbdar MgSO,, S0,
Aly(80,),
B Na,SO
Cepuucras H,S0, S0, Cynsdur M é‘S O?.: S0,
Na,S
Cepo- A e .
BOLODOJHAS HyB S Cyomimn ﬁ[}gg’
293
i NaNO,,
Agornan HNO, NO, Hurpar |Mg(NOy),,| N,04
Al(NO,),
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Mpunoxenne 3

Orxonvanue mada. 1

Kucnor-
HBIH
Hazeanue Dopaey OCTATOK Flagnavae ITpumepsr A TR
Ja Kuc- KHCIOTHO- = PUI KHC-
KHCJIOTHI U ero coneit
JIOTEI TO OCTATKA JIOTEI
BaJIEHT-
HOCTh
\ NaNO
2
Aszorucrasa HNO, NO, Hurpur Mg(NO,), N,O;
DocdopHan 11 Docdar NayPO,,
(oprodochop- | HPO, PO, (oprodoc- (Mg,(PO,),,| P,0;
HasfA) dar) AlPO,
I Na,CO
e
VroncHasg H,CO, COg4 Kapbonat MgCO, Cco,
: 1) Na,Si0 ;
: F it
KEpemauesan | H,SiO, Si0, Cunukar MgSiO, Si0,
: Ilepman- | NaMnO,,
Maprannosaa | HMnO, | MnO, ramAT Mg(MnO,), Mn,0,
1
NayCr,04,
Huxpomosana |H,Cr,0,; Cry,0, | Huxpomar MgCr,O, CrOg
I
CusnIbHAA HCN CN Iuaung NI[L F‘;gi’b -
Taoauua 2

XHMHUYECKHe CBOMCTBA KHCIOT

XuMHUYeCcKoe CBOHCTBO

YpaBHeHUe peakIuu

HamenaoT ok pacry

HHIHHEaToOpOB

Pearupyor ¢ MeTAILIAMY,
CTOANUIUMHU B PAAY AKTHBHOCTH
JleBee BOIOpOIA

Mg + H,S0, = MgS0, + H,T

Pearupyor ¢ 0CHOBHEIMH
OKCcHIAMY ¢ 06pA30BAHHEM COIH

U BOJALI

CaO + 2HCI = CaCl, + H,0
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Oronvanue mabda. 2

XHuMHUYECKOe CBOHCTBO YpaBHeHNe peaKIuH
Pearupy:oT ¢ 0ocCHOBAHHAMH 3H,S0, + 2Fe(OH),; =
¢ 06pasoBaHMEM CONH M BOJEI = Fe,(S0,); + 6H,0

(peaknuA HEHTPANTHZAIIUH)

PearupymroT ¢ conamu, eciiu H,S0, + BaCl, = BaS0,l + 2HCI

BHINIOJIHAETCSA XOTA OBI 0IHO U3
VCIOBHH NPOTEKAHUA PeaKIIi

obMeHA
Tabauua 3
IMTonyuyeHne KUCIIOT
CroocoDEl MoJIVYeHUA KHCJIOT
OEeCKHCIIOPOAHBIX KHUCJIOPOJCOAePsKAIHX
PacTBOpenue BaaumoneficTBIe KUCJIOTHBIX OKCHJOB ¢ BOJOM:
B BOJle IeTYUHX S0, +H,0 =H,50,
BOLOPOAHBIX
cOoeIHHEeHUH Peaknusa obMena:

(H,S, HCI, HCN)

Na,SiO; + 2C0, + 2H,0 = 2NaHCO, + H,Si0,l;
NaNO, ., + H;SO, oy = NaHSO, + HNO, T
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Mpunoxenue 4

OcHoBaHus

Hpunosxcenue 4

OcHOBaHUA — CJIOMKHBIE BelllecTBa, COCTOAIIIME M3 aTO-
MOB METAJLJIOB ¥ OJHOM MU HECKOJbKUX ITHIAPOKCOI'PYIIIL.

Tadauua 1

CpaBHeHHe CBOHCTB OCHOBAHHM I

CpoiicTBa OCHOBAHHH

miesnogen

HepacTBOPHUMBIX B BOJe

PDusHUYecKue cBoHcTBA

Teépable KpUCTATIIHYECKHE
BelllecTBA, PACTBOPHMELE B BOJE.
W x pacTBOPLI MBLJIKY HA OINYIIE.
TuppoKCcHEB! IeJI0UHEIX
mertannoB (NaOH, KOH)
THTPOCKOIIHYHBI

BrimagamoT U3 pacTBOpPA B BHE
CTYLEHUCTEIX aMop(]pHEIX ocak-
KOB, CO BpeMeHeM KPUCTAJLIN-
aytoresa. THAPOKCHUIBI MHOTUX
NepexofHbIX MeTAJLJIOB, HAIIPH-
Mep JKejesa, Meau, HUKeld,
APKO OKPaIleHbl

XHMHUeCKHe CROMCTBA

Hamensaor ok Pacry
HHIUKaATOPOB

He uamenstwor OKpacry
HHIWEATODOB

Pearupyior ¢ KHCJIOTaMH

¢ o6pazoBaHMEM COJIH U BOJBI
(peaxnua HeMTPATH3ANHH):
NaOH + HNO; = NaNO; + H,0

Pearupyior c KHCJIOTaMHU

¢ 06pazoBaHUEM COJIH U BOJEI
(peaxnua HeliTpanuzanuyM):
Cu(OH), + 2HNO; =

= Cu(NO;), + 2H,0

Pearnpyfo'r C KHCJIOTHBEIMH
OKCHIAMI:
2KOH + S0, = K,S0, + H,0

Pear‘npy}oT C KHCJIOTHBIMHM
OHCHIaAMM:
Cu(OH), + SO, = CuS0, + H,0

Pearupyior ¢ conaMu, KOrga
BLINOJHAETCA XOTA OLI 0THO
YCJIOBHE NMIPOTEKAHNA PeaKIIuH
obmeHa:

2NaOH + MgS0, =
= Mg(OH),| + Na,S0,;
NaOH + NaHCO, =

= Na,CO0, + H,0

He pearupyror ¢ colaMH
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Oronvanue mada. 1

CroiicTBa OCHOBAHHH

meﬂ@qeﬁ HepacTBOPHMBIX B BOde
TuApOKRCUALI IETOUHBIX MeTal- | IIpU HATPeBAHMM PA3TATAOTCA:
JIOB yCTOIl:I‘-IHB]JI K HarpepaHmw t
2 * | Cu(0H), £ Cu0 + H,0

IPHJIPOKCH/BI IETOYHO3EMEIbHbBIX
METAJJIOB PARIAralTCH, HO IPH
Oosee BEICOKOH TeMOepaType,
YyeM HepACTBOPHUMEIE OCHOBAHUA!

Ca(OH), £ Ca0 + H,0

Taoauua 2

Ilonyyenue ocHOBaHMIA

CoocoObl TOJNYUEHUA OCHOBAHMHA

erouen

HepacTBOPHMEBIX B BOJe

IIeKTPONIHNSE U3 BOOHLIX PACTBOPOB coeti:
2NaCl + 2H,0 _a1.1ox_, 2NaOH + H,T + Cl,T

BzaumojelicTBHe METAJJIOB ¢ BOLOH "
2Na + 2H,0 = 2NaOH + H,T

BzauMogelicTBHe OKCHJIOB ¢ BOJOH
CaO + H,0 = Ca(OH),

Peaknusa obmena:
Ba(OH), + K,S0, = 2KOH + B3804L

Peaxnmus obmena:
CuCl, + 2NaOH =

= Cu(OH),!l + 2NaCl

“He HaxXoIHUT NpaKTHYeCHKOr'o IpMMeHeHW .
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Mpunoxenue 5

IHpunosxcenue 5

AmdoTepHbie rugpokcuabl

AM@oTepHBIMH HA3BIBAIOT TUAPOKCHUIBI, ITPOSABIIAIO-
I[1e B 3aBUCUMOCTH OT YCJIOBUII CBOMCTBA M KUCJIOT, M OC-
HoBauuii: Zn(OH),, Be(OH),, Al(OH),, Cr(OH);, Pb(OH),.

AMPOTEPHBIM T'HAPOKCHAAM COOTBETCTBYIOT amdoTep-
HbBIE OKCHIBI.

AMdoTepHbIe THIPOKCHALI, KAK M HEPACTBOPHMEIE B BO-
Jle OCHOBAHMSA, IPEACTABIAIOT CODOM CTYAeHUCTEIE OCATKU.

Tadauua 1

XuMHYeCKHe CBOMCTBA aM(OTEPHBIX THAPOKCUIOB

XUMHYecKOoe CBOICTEO YpaBHeHHe peaKI U

Pearupyor c kucjioTaMu ¢ Zn(OH), + H,S0, = ZnS0, + 2H,0
00pasoBaHUEM COJH U BOJBI

Pearupyror ¢ menouamu c Zn(OH), + 2NaOH = Na,Zn0," + 2H,0
OﬁpaBGBaHHeM COJIH A BOIBbI

HpH HarpesaHHWH pasjara- Zn(OH) ; Zn0O + H,O
HTCA HA OKCH]I H BOOY z z

* BemectBo cocraBa Na,ZnO, (QuHKAT HaTpHa) obpasyerca OpH
CILTABIeHUHU THAPOKCHIA IWHKA ¢ IIE10ousio. B pacTBope ménoun obpa-
3yeTCcA KOMIIJIEKCHAA COJIb — TeTPATHAPOKCOIMHKAT HATPHA:

Zn(OH), + 2NaOH = Na,[Zn(OH),].

Tabauua 2
TIToaxyyenue amdoTepHBIX THAPOKCHIOB

Crnocob nonyuenusa VYpaerHeHHe peaKIIuu

HeiicTeue menodeii Ha conu™ | ZnCl, + 2NaOH = Zn(0OH),!| + 2NaCl

* IIlénoys HAAO IMPHJIMBATHL 10 KAILIAM, TAK Kak o0pasyrlnuica
THAPOKCHZ pearmpyer ¢ ma0eITEOM ménoun. Jlyumme BmecTo ménoum
MCHOJIB30BATE PACTBOD AMMHUAKA

ZnCl, + 2(NH, - H,0) = Zn(OH),| + 2NH,Cl.
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NPHUNOXKEHANA

Conu

Hpunoxncenue 6

Coau — 3TO CJIOXKHBIE BeliecTea, COCTOALIMEe M3 aTOMOB
MeTaJlJIOB M KHCJIOTHBIX OCTATKOB.

Kaaccupuranus cosei

Conn
Y
Cpenane Kucnere OcubBHEIE
ITpoxayer nonsoro | IIpogykT HemoJHOTO IIponyKT HENIOMHOTO
3aMelleHud 3aMellleHHUA BOJOPOAA | 3aMeIlleHHA F’HAPOKCO-
BOJOPOJA KHCJIOTHI | KHCJIOTHL HA MeTaJLI IpYIIO OCHOBAHWA HA
HA MEeTAaJLI (oOpazoBaHEkl TOJNBKO KHCIOTHEII OCTATOK
MHOTOOCHOBHBIMH (0OpazoBaAHEI TOIBKO
KHUCJIOTAMH) MHOTOKHCJIOTHBIMHA
OCHOBAHUAMH)
Na,S0, CaHPO, Cu(OH)CI
Cynedar HaTpusa T'ngpodocdar T'unporcoxyopun
CuCl, KAaJbIIUA menu(1I)
Xnopup meau(II) Ca(H,PO,), Ca,(PO,);(0OH)
Ca,y(POy), Hurunapodocdart T'maporcogocdar
Docdar KaTbIHA KANBIUA KaubIusd

SHAYEHU ST IMEKTPOOTPHIATEJBbHOCTH
XHMHYECHHX 3JeMeHTOB 110 HOJIHHI‘y

H
2,20

Li Be B & N (0] F
0,98 1,567 2,04 2,55 3,04 3,44 3,98
Na Mg Al Si P S Cl
0,93 1,31 1,61 1,90 2,19 2,58 3,16
K Ca Ga Ge As Se Br
0,82 1,00 1,81 2,61 2,18 2,55 2,96
Rb Sr In Sn Sh Te I
0,82 0,95 1,78 1,96 2,05 2,10 2,66
Cs Ba Tl Pb Bi
0,79 0,89 2,04 2,33 2,02
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MpunoxeHnue 7

Hpunoxcernue 7

3apayu ang noaroToBKM
K LUKOJSIbHOM onumnuMage B 8 knacce

3anaua 1. Ilpennoxxure Tpu cnocoba MOJYyUeHUSA BOLO-
poaa u3 Bogsl. Hanumure ypaBHeHU S peakIHii.

3anaua 2. Hanumure ypaBHEeHUA PEAKIIUA, B KOTOPBIX:

a) u3 3 MOJIEKYJI UCXOIHBIX BellecTB obpasyercs 2 Mo-
JIEKYJIBI IPOAVEKTa(0B);

0) u3 4 moseKyJ o0pasywoTcda 2;

B) u3 1 MoJeKyJibl 00OpasyoTed 3.

3amaua 3. Mapranern o0pasyeT pal OKCUI0B, B KOTOPBIX
ero BanenTHocTh pasna II, III, IV, VII. CocraBsre dop-
MVJBI 3THX OKCHUI0B. He mpoBogsa pacuéToB, OmpeneanuTe,
B KAaKOM M3 HHX MaccoBad J0Jd KHCJI0PoJa MaKcHMAaJbLHA.
Hanummure ypaBHeHHEe PA3JIOMKeHHS 3TOr0 OKCHOA, ecJU
M3BECTHO, UTO U3 2 MOJIEKYJ OKCHUIA BEIAEIAETCH 3 MOJe-
KYJbI KUCJIOPOAA.

3amaya 4. IneMeHT TeJAyp 00pasyeT TEJJIYPOBYIO KHUC-
J0TY, B KOTOPOH BaJIeHTHOCTh Teaypa pasua VI, a moue-
KyJla COAEeP:KHUT OJAMHAKOBOE YIHCJ0 aTOMOB BOMOPOJAA M
rkuciaopoga. CocraBeTe (popmMyay sToi KucaoTel. IIpu Ha-
rpeBaHUH KMCJIOTA OTILENJIAEeT BOAY U IIPeBpaliaeTcd B OK-
cun. Hanuninre ypaBHeHHe peaKI[UH.

3amaua 9. IIpu oueHs BbICOKOM jaBiaeHuu (Oojblie
100 TeICcAY aTMocdep) U HU3KOU TeMIepaType KHCIOPO.
IIpeBpallaeTcsa B APpKO-KpacHOe TBEpjoe BemiecTBo. Mccie-
OOBAHHUA IIOKA3aJId, UTO STO BEIIEeCTBO COCTOMUT M3 MOJIe-
KyJ, KOTOpble B 64 pasa TA:Kellee MOJEKYJ BOAOPOAA.
YeraHosuTe GopMyJy KPACHOTO KHCJIOPOAA.

3amauga 6. Cmech Kuciaopona u renus (FeIMOKC) UCTIOJb-
3yeTcsd AJIA IbIXaHHUA IIPH INIYOOKOBOAHBIX IIOTPYKEHUAX.
Cogep:xaHue rasoB B reJIn0OKce ObIBaeT pas3HbIM. B reimox-
ce 20/4, MaccoBas joJisi KUCIAOpPOAa cocTasiser 2/,. CKoJb-
KO aTOMOB re/INA IPUXOAUTCA HA OJHY MOJEKYJIY KUCJI0PO-
Ia B 3TOI cMecu?
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NPHUNOXKEHANA

Pewenue sapau
3amaga 1
a) OJIeKTPOJIHU3 BOABI:
2H,0 = 2H,T + O,T.
0) Peaknua MeTaHa ¢ BOJOI:
CH, + H,0 = 3H,T + COT.

B) Peaknua akTHBHOTO MeTAJJIa C BOLOM:

2Li + 2H,0 = H,T + 2LiOH.
S3anaua 2
a) 2H, + O, = 2H,0;

6) N, + 3H, = 2NH,;
B) CH, = C + 2H,,.

3anaua 3

I I v VII
MnO Mn,0, MnO, Mn,0,

HawubGonblree cojepsxanne KNCI0POAa U MAaKCUMAJIbHAA
MaccoBas goada kuciaopoga — B Mn,O,. ¥Ypasrenue pasyo-
JKeHHA:

2Mn,0. = 4MnO, + 302T.
OrseT. Mn,0,.
3anmaga 4

Kucnora H;TeOg4. AToM Tentypa B Hell cBA3aH ¢ 6 aTo-
MaMU KHCJI0OPOJa:

OH
HO,, | OH
e
HO” | YOH
OH

Kuciore cooTBercTByeT aHTUAPHA — OKCHUIA TeJLIy-
pa(VI), TeO,. YpaBHeHHe pa3/IOKeHUA KUCIOTHI:

HgTeOg = TeO4 + 3H,0.
O rBert. HiTeOq.
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MpunoxeHnue 7

3anaua 5

O6osnauum popmyny KpacHoro kucnopoja O, . Haiiném
€ro OTHOCHUTEJIbHYIO MOJIEKYIAPHYIO MAccCy:

M(0,) = 64 M (H,) = 128.

16n =128,
n=_8.
@opmyna kpacHoro xuciaoposa — Og. Ero moisexy.ia

uMeeT (hopMy ImapaJiielelniesaa.

OrserT. O,
3anmaua 6

ITo ycnoBuio maccosas gonsa O, paBHa 2/, TOrna Macco-
Bada gouasg He — 1/3. CienosatesipHO, Mmacca O, BABoe 1pe-
BhITIIaeT Maccy He.

IIyers B cMecu copep:xurcsa ogHa moaeryna O,, eé mac-
ca: m(0,) =32 a. e. M., Torga m(He) =16 a. e. M., uTO cooT-
BercTByeT 4 aromaMm: N(He) =16 a. e. m. / 4 a. e. M. = 4.
Taxum obpasoMm, Ha ogHy Mosekyny O, npuxoxurca 4 ato-
ma requsa: N(O,) / N(He) =1/,.

HassaHmne renmoxca oTpakaeT coJiep;KaHHe KHCJI0POa

H TeJIud B MOJIEKYJIAPHBIX nponeHTax: reauokce 20/80 co-
nepsxut 20% (1/5) O, 1 80% (4/;) He.

Orser. N(O,) / N(He)=1/,.
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30 cTpaHMuaMpn y4eBHMKa

http://gotourl.ru/4271 — xypHaa «XUMHAA U XHUMH-
KW », HAYVIHO-TONYAAPHLIN SJIEKTPOHHBH K YpPHAJ, BHITIYC-
kKaemsIil ¢ 2008 r. HayuRo-mooyasapHOoe, HAVUHO-00DAR0-
BaTennHoe n3faune. Hanbonee mATEepeceH pasaea, coaep-
AN BUASOONRITE 0 XUMHA. OTH OUEITEL BAM BPAJ, JIU
yAAacCTCA CAeNaTh CAMOCTOATE]HLHO — OHU TpeOYIOT 0UeHb
THIATENLHOH MOATOTOBKM ¥ BLICOKOH KBAMUMUKATEN XH-
MUKA, HO MOCMOTPETs> HX HaAo oBazaTenbHao. QueHs WHTE-
pecHo TAKMKe onHcanwe pafiodero wM™ecTa XUMHKA-
npodeccrnonana, ECTs GopyM, HA KOTOPOM MOXMCHO 33/1aTh
BOOPOCEHI IO XHMHAH,

http://gotourl.ru/4272 — «CnpaBoYHAK XUMHUKa»:
KpaTKad XUMUYeCKad SHITHKJIONEANA, HEPUOAHIECKAA TA-
Omuna u CBOMCTBA XUMHYECKHMX 2JIEMEHTOB, CBOMCTBA Apa-
TOIEHHBIX MHHEPAJIOS.

http://gotourl.ru/6285 — «IlepuoguuecKasi cHCTEMAa
WNIEMEHTOB» ! TOAPOOHLIE CTATRY 0 CEBOHCTBAX XIMHUECKHX
AIeMeHTOB ¢ GoTorpadUAME M BHACOZAIIUCAMH XHMUUE-
CKHX ONBITOB,

http://gotourl.ru/4274 — «Xumuueckasa KYHCTKAME-
pa»: 6EHOTpadUuY BeJIUKUX XUMHKOB H QHIUKOB, HCTOPHA
XHUMHAYECKUX OTKPLITHH, «Becélad XUMUA», XUMAYECKHE
HUTPHI, & TAKKE cofpaHe pagHBIX Uy/lec ¥ JUKOBUHOK.

http://gotourl.ru/4276 — mnomyaapHI# caliT 0 Hay-
Ke — xumuM, GusnKe, MaTeMarmke, ouomoruu. HosocTH
HAVKM, MOHYAAPHEIE JEKTNMN KDPYIHEHIIMX YV4YE6HBIX, AET-
CKI€ BOTIPOCHI, KPATKAS HAYUHAA SHIUKIONEIUA.

http://gotourl.ru/4277 — MOCKOBCKAA TIOPOACKAS
omuvnuaaaa mo xumuy. 8—11 xkmaccel. 3agaHnda, penIeHus,
peayasTatsl ¢ 2002 r. mo HacToAIee BPeMA,



IlpedmemHuLit ykazameav

Ab6comoraas Macca aroma 39

ArperaTHoe COCTOAHHE BellecT-
Ba 7

Aszor 220

Agorsaa kuciaora 100

AKIenTop aneKTpoHOB 221

Annorponusa 36

Annorponssie Mmoguduranun 36

Anmaz 242

Ammuak 128

AwmopdHzie BemtecTa 239

Anm@oTepHBle rugpoKcHaE 174

— oxcHuabl 174

Anrunpug 109

— KpemHEHeBBIH 110

— (pocoprErii 110

AmnnosH 209

Annapat Kunna 89

Annapar Kupromkwnaa 91

Apror 71

ATom 193

AToMHAaA eqUHALIA Macchl 39

AromBasa opburans 202

ATOMHO-MOJNIERYIAPHAA TeOpHA
29

BepTo.neTOBa coib 58
Bnaropoaseie rager 71
Bpom 172

Banenrrocts 65

BanenTHEI yrox 226

Beniectso 5

— MOJIEKYJIAPHOTO CTPOeHUA 33

— HEMOJeKYIAPHOrO CTPOeHHHA
34

— HeopraHW4Yeckoe 35

— opraHudeckoe 35

— OpocToe 35

— CJOMHOe 35
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KJIaccaMi BelrlecTs 162

Tepmanwmii 183

Tunporcorpynma 137

T'une 122

Topenka aneTHIeHO-KHUCIOPOX-
HaA 80
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MpeameTtHbIi ykasaTens

Hunons 223

HOnuna ceasu 224

IOHK 29

HoHop anexrpoHos 221

oHOpPHO-AKIIeNTOPHBIA  MeXa-
Hu3M 221

Enrenit maTp 140
Enkoe kanu 140

Henesnas oxanuna 63
Hemeznrrit kynopoce b1
Hemnezo 32

— cyaubhng 51

— xnopug 51

3apapg agpa 19
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— COXpaHeHHUsA Macchel 44
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Hszorome: 197
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Hon 180

Homn 208

Honnas cease 227
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Kanenwmia 137
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— — aToMHasdA 241

— — WOoHHaA 242
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— — MoJeKynApHaaA 243

Kpucranmorugpar 106

naﬁmyc 101
JIén 114
JIaruix 171

Maruus oxcnn 49

Manaxur 49

Magranar ranna 61

Mapranna okcug 61

Maccoeada OOIA pPacTBOPEHHOTO
BemfecTea 129

— — XHMHYeCKOro snemenTa 42

Maccosoe uncao aroma 198

Megnsii Kynopoc 51

Mens 45

— OKCHJI 45

Men 50

Merannudeckas cBasb 230

Merannouae: 163

Merannsr 35

Meran 46

Merunopanx 141

Moneryna 29

Moaoro 13

Hagecra 258

Harpnii 137
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283




NPEOMETHbIA YKA3ATENb

Hamareipasni coupr 128
Herameénaa nzeects 138
Hefirpanuzanus 149
HeifiTpon 195

Hemerannel 35
Heoprarnueckue BemecTsa 35
Hedrs 14

Oszou 55

Oxucnenue 64

Orkucnurens 64

Oxcupanr 145

— amdorepHele 174

— KucaoTHbe 147
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— OocHOBHBIe 147
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Opb6urans 201
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OrcrauBaHue 15
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Ilepexonusbie meTannel 186
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IlepmanranaT kanuda 61

Ileporkcup Bogopoga 60

IInama 10

IInoreocTs 133

TToaperHasd cons 104

Iloarpynna rnasHaa 183

— nobounasa 183

Ilopagkoeblil HOMep 3neMeHTA
184

IToram: 141

IIpaBuno oxTera 218

IlpusEAaKM XWMHYECKOH peak-
muu 20
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IIpobupka 8
IIpocroe BemeerBo 35
ITporon 195

Pagmuye aroma 209
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