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MEPBOHAYANbHbBIE
XUMMUYECKHUE
MOHATHUA

MPEAMET XUMMM

Bbr yxe wnauann usyuyenue Gusuku H O6uosornn. Tenepb Bam
NPEJICTOUT O3HAKOMHTbCA C XHMHeH. XHUMHS BMecTe ¢ (PH3HKOH H
GHOJIOTHEH OTHOCHTCS K eCTeCTBEHHbIM HayKaMm — HayKam O NpUpoOJe.
Yro e H3yuaer ona?

Bechoit 610 Gpoiueno B nmouBy KpouweuHoe cemsi. OHo mpopoc-
JIO, M 3a JIeTO pa3BuJioch pacrenne. Pacrennsi — 310 Kak Gbl NpUpPoOL-
Hble «(pabpHKH», B KOTOPLIX YIJIEKHC/bIH ra3, BOAA H PyrHe BellecTsa,
3aMMCTBYeMble H3 OYBBI, MpeBpallaloTesl B GeJaKH, XKHPbl, Kpaxmail,
caxap, BATamHubl. Kak NpoHCXOAMT B KJeTKax pAaCTeHHI 3TO YAH-
BHTC/IbLIOE IPeBpalleHHe OJTHHX BELLecTB B Apyrue, GOTaHHKA 0ObsIC-
HUTb HE MOXKeT. DTy 3ajauy peliaer XHMHS.

XHMHSI M3yudeT BellecTBa H MpeBpalleHdsi WX APYr B Apyra.

Pacruresbuplii M KHBOTHBIH MHDP J0OCTaBJSIeT HEOGXOAHMOE
JJIsI Halero cyuiectBoBauusi — nuuy. Onexja u 06yBb paHblie TO-
Ke H3rOTOBJSUIHCHL TOJNLKO H3 NPHPOJHBIX MATEpPHAJOB: H3 PACTH-
TeJIbHbIX BOJIOKOH, IIEPCTH H KOXH JKHBOTHLIX. A ceiluac Bce GoJbiie
BbIIYCKAETCsl W3/IeJIHi M3 KAanpoHa, HeH/NOHA W JPYrHX HCKYCCTBEH-
HbIX MaTepuanos. B npupone Takux marepuasoB He cywectsyer. Ouu
BbIpA6ATHIBAIOTCSl HA XHMHYECKHX 3aBOJAX W3 He(TH, KAMEHHOro yr-
Jisi H M3 NMPHPOAHLIX ra3oB.

dtomy Hayuuaa nac xumus. OTKphITHE 3aKOHOB NpeBpallleHusi
OJIHHX BEILECTB B JIPyrHe MO3BOJISET MPEABHACTb M OOBACHATDL TaKue
npeBpauleHusi, ynpasasaTh HMH H NPUMEHSTH VISl NPOHU3BOJACTBA He-
00XOAMMBIX TPOAYKTOB. [Ipn H3yuenuu xumuu Bce wupe Oyayr
pPacKpbiBaTLCA Mepej BaMH ee 3aiauy.

Bennko 3HaueHne XHMHH B )KM3HM oGutectBa. Hekoropble npo-
JyKTbl MUTaHHsl Mbl GepeM MOKa W3 NpHpOAL B roToBOM BHae. Ho
celbcKoe XO3fHCTBO He CMOIVIO Gbl yIOBJIETBOPSITH NOTPEGHOCTH Ha-
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Ce/CHHs B MPOJOBO/ILCTBHH 63 MOMOIIH XHMHYECKOH NMpPOMBILLJIEH-
HOCTH, CHabXKaloluieil ero MHHepabHBIMH yA06peHusimu. Bes yuacTus
XHMHH ObITH Obi HEBOSMOXHbI TaKHe 3aBOEBAHHS TEXHHKH, KaK OC-
BOGHHE BHYTDHATOMHOH 3HEPrHH, MOJEThl MEXMJIAHEeTHbIX Kopabieh
B KOCMOC.

B Tlporpamme Kommynucrnueckoit napruu Coserckoro Coiosa
sanucano: «Ofha u3 KPYMHeHUX 3ajay — BCeMEpPHOe pas3BHTHE
XHMHYECKOH MDOMBIIIIEHHOCTH, MOJIHOE HCMOJb30BaHHE BO BCEX OT-
pacafX HAapOAHOrO XO3SIHCTBA JOCTHXEHHH COBPEMEHHOH XHMHH, B
OTPOMHO¥ CTeneHH pacwupsiollel BOSMOXHOCTH POCTa HApPOAHOTO
6oraTcTBa, BhIYCKa HOBBIX, 6ojee cosepmeﬂumx H JelleBbIX CPEACTB
NPOH3BOACTBA H NPEJMETOB HAPOJHOrO NMOTPE6JIEHHMs ».

[IpeBpaulenue BewecTs Bcerna conpoBoxaaercs (H3HYECKHMH
SIBJCHHAMH: BbIIeJEHHEM HJIH MOIVIOLIEHHEM TeNJOThl, H3JyUeHHEM H
TOrJIOLEHHEM CBETOBOM 3HEPTHH, H3MEHEHHEeM COCTOsIHHS BELLECTB.
[TosTOMY XHMHKH B CBOHX HCC/IEJOBAHHSX OMHPAIOTCA Ha (H3H-
YECKHE METOJbl HCC/E/0BAHHS W HAa (hpHanueckue TeopuH. B cBoio
ouepesib GHOJIOPHYECKHe MPOLEcchl HepasphiBHO CBSI3aHbl C MpeBpa-
I|eHHSIMH BEILeCTB, COBEpIAIOIHUMHCS B XKUBbIX opranu3max. [Toaro-
MY XHMHS — XHMHYECKHe METOJAB! HCCJELOBAHHS M XHMHYECKHE TEOo-
PHH — OKa3blBaeT noMmoulb G6HOJOTHYECKHM HaykaM H MEIHLHHE
B Pa3pelleHHH ux npoGJem. 3HaHHE XHMHH Bce.OoJiblue CTaHOBHTCH
HEOGXO/IHMbIM [ TBOPYECKOro TpyAa B JioGoi o6macTd, Kem Gbl
Bbl HH CTaJIH 10 OKOHYAHHH LIKOJBI.

Wrak, orkpbiBaem nepBbie CTpaHHubl HOBOH Jyisi Bac HayKH,

§ 1. Bemecrea

Orasinemest Bokpyr. Mbl camH, Bce, UTO HAC OKpYy»Kaer,— XKHBasd,
H HeXXHBasi MPHPOAA, W BCE, YTO CO3MAHO PYKAMH ueslOBeKa, CO-
CTOHT W3 BemectB. M3 kypca (M3HKH BCIOMHHTE, B 4YeM pa3HHLA
MMy BellecTBOM H Teno. [lepeny Hamu gBa pasHbIX NPeAMETa
WJH TeJa: rBO3/lb H MOAKOBA, a BEIECTBO, H3 KOTOPOTO H3rOTOBJEHbI
OHH, B OCHOBHOM OJHO H TO Xe — XeJe30. Kycok aMIOMHHHEBOH
NPOBOJIOKH H aJIOMHHHEBAsl KacTpionsi — pasHble Tesa, a H3roToB
JIeHbl OHH M3 OJIHOTO H TOrO K€ BellecTBa — aJIOMHHHS.

JKeneso, anioMunuii, Meb, BOJA, caxap, KHCJIOPOZA, YrJIEKHCJbIi
ras, Kpaxmajl, GelKH — BCE 3T0 BELLECTBa.

Ceiiuac M3BECTHO HECKOJbKO MHJJHOHOB BElLLECTB, HO BCe Bpe-
MSI UHCJIO HX nomoJHsercA. OfHH W3 BellecTB HaxO#AT B MPHPO-
Jie, ApyrHe, MOAOGHO KamnpoHy H HEiloHy, CO34aloT HCKYCCTBEHHO.
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Kaxpoe BellecTBO H3yyeHO W MOJYYHJIO CBOE HasBaHHe. BellecTBa
MOTYT ObITb B YeM-TO CXOAHbI APYr ¢ JAPYroM, HO Ka)X/0e€ H3 H#X
4YeM-TO 06513aTeIbHO OTJIHYAETCH OT OCTaJbHbIX, Ka)X[10e HMEeT CBOH
NPH3HAKH, CBOH CBOHCTBA.

Onna W3 3ajau XMMHH 3aKJII04aercss B OMHCAHWH BellecTB. ITO
nepBoe, YeMy Bbl LOJIXKHBI HayuuThesi. OnHcaTh BelLeCTBO — 3HAYHT
NepeuHCIHTh ero cBoicrsa. Hanpumep, noBapeHHyIo Co/ib Mbl OMHCHI-
BaeM TakK: BElleCTBO KPHCTaJJIHuecKoe GeclBeTHOe (B H3MeJbueH-
HOM BH/le 6esioe), cojieHOe Ha BKYC, XpYNKOe, pacTBOPHMOE B BO-
ae u 1. A. [Ipn onmucaHHH BEILECTB yKa3blBAIOT H TaKHE WX CBOHCTBA,
KOTOpbI€ MOAJAIOTCS H3MEPEHHIO, HalpHMep TeMiepaTtypa NJaBjeHHs
H KHTIEHHS, TJIOTHOCTb H T. A. K cBOHCTBaM BellecTB OTHOCHTCH TakK-
JKe M HX JleficTBHe Ha opraHW3aM. MHorue BewlecTBa sa0BHTHL. [lo-
STOMY HEH3BECTHble BaM BelleCTBA HeJb3si Mpo6oBaTh Ha BKYC,
MOXHO OTpaBHTbcsl. HekoTopbie BellecTBa pasbefaloT KOXY H K HHM
Hesb3sl Jla)ke MpPHKAacaThesl.

3HaThb CBOMACTBA BeIECTB HEOGXOAMMO, 4TOOB HaWTH MM MpH-
meHenne. Tak, HallH faneKHe MPeAKH OLEHWJIH W MCIOJIb30BAJIH He-
006bluaiiHyio TBEpAOCTh MHHEpasa KPeMHS AJISi H3rOTOBJIEHHSI H3 Hero
NepBOro OpYXHs H OpyaWit Tpyaa.

3Hatb CBOMCTBA BeLIECTB ,HANO I TOro, 4TOGHl MPABHJbLHO
obpawarbest ¢ HUMH, Hanpumep, uajenus n3 xKanpoHa W HeHsoOHa
HeNb3sl MJIAJNTh CJHIIKOM TOPSIYHM YTIOTOM, TaK KaK 3TH BellecTBa
JIETKOMJIABKH H TOJ yTIOTOM MOTYT panjiaBHTLCS.

3HaTb CBOHCTBA BEILECTB HYXHO TaKMe s TOTO, uTOGH y3-
HABATb BELLECTBA, OTJIMYATL HX JAPYr OT Apyra.

Ianee BaM NpeACTOHT Y3HATb, KaK uYepe3 H3yyeHHE CBOHCTB
BellecTB Obld packpbiTa TahHa MX BHYTPEHHErO CTPOEHHS.

':‘\ 1. Buinuwnre OT/1eJIbHO HAa3BaHHSA BELLECTB H TEJ: a) H3 Queayluero mne-
: peutsi: cTakaH, KHCJOPOA, KJIOY, JIbIAHHA, PTYTh, CBeya, BOAA, Keaeao; 6) H3
A nepeuns CTPOHTEJbHBLIX MaTepHaoB: Hepenuua, HIBecTh, KepaMHueckue prdbl.

CHIC.

2. Onuwure cpoiicTBa: a) jkesesa, G) BOABI, B) yras, r) yrJeKHCJOro rasa.

1 TlpuroToBbTe yeTHOE OMHCaHWe caxapa no njamy, npHBeNCHHOMY Ha c. 108.
BiJliounTe B onucanue pesyabTaThl ONLITOB: HCCJAEAyiiTe, NAABHTCS JH caxap
B IUIAMEHH CNHYKH, TOPIOY JIH OH MPH OGBIYHBIX ycaoBHAX. [lAst 3TOro BO3b-
MHTe UWHILAMH KYCOK Caxapa, BHECHTE €ro B IJIaMsi ropsilleii CiHuKw, jepxa
€ro Hajl KaKoi-JHGO METa//IHYECKOH IUIACTHHKOH, HAanpHMep Haj KPbIIKON
OT KoHcepBHO#H Gauku. Bydere octoposcHst 8 obpawenuu ¢ oznem!



§ 2. Yucrtbie BEWECTBA M CMecH

Uto Obl Ml HH M3YuajM, NEpep HaMW BCErAa BCTAET BONpPOC:
H3 YEro COCTOMT Heeaepyembiit npeamer? Tak, GOJBIIMHCTBO KHBBIX
GpraH#3MOoB COCTOSIT H3 OpraHoB, OpraHbl W3 TKaHeH, TKaHH K3
K1eToK. A 13 uero cocrosr sewectsa? M3 kypca (u3uKH BaM yxe
H3BECTHO, UYTO BellUeCTBA JeJHMbl He 0 GeckoneuHocTd. Hanuras
B HaWKY BOAA MOCTENEHHO HCnapsercs, MOTOMY YTO OT ee MOBEepx-
HOCTH OTPLIBAIOTCS W PA3JIETAIOTCS BO BCE CTOPOHBI MOJIEKYJIbI BOJbI.
Ha npuHeceHHBIX B TeNJOE MOMELLEHHe XOJOLHbIX MPeIMETax ocena-
10T KanelbKH BOJbL: OHH 06pasyloTcsi MyTeM CKOMJIEHWsI MOJEKYJ BO-
Abl, HAaXOMHBUIHXCA paHee B Bo3nyxe, Tak yueHHeM O MOJIeKyJax
OOBACHAETCH ONHO W3 BaXKHBIX CBOHCTB BOJbI, HA3blBaeMOE Jiery-
4ECThIO.

Haumenbluas yacTia Bogsl — 3T0 MoJIeKyJia BOAbI, HAHMEHbLIAs
4aCTHUA Caxapa — 370 MOJIeKyJa caxapa H T. A.

BeutectBa MOTYT HMeThb Kak MOJEKyJsipHOE, TaK W HEMOJIEKY-
aApHoe cTpoenne. B rasoo6pasiom u mapoo6pasHOM BHAE BCe Be-
LIECTBA COCTOAT H3 Mosiekys. Ho sroro Henbass ckasarb O TBEPAbIX
KpHCTallH4ecknx Beulectsax. Hanpumep, cocraBHasi 4acTh B KpHC-
Tajaax KBapua, B rpaHuTe H Ap. — aTOMbl KpeMHHsI, KOTOpbl€ XH-
MHYECKH CBf3aHbl C atoMaMH Kuciaopoja. Mosekys B KpHCTajue
KBapua Her. MHorue npyrue BeuwiectBa, HMeloUlHe BHJ KPYIHBIX
H MEJKHX KPHCTAJIIOB, TOXe HemoseKyasipHoro crpoennsi. Hanpumep,
HET MOJEKYJl B H3BECTHbIX BaM KPHCTAJUIHYECKHX BeLleCTBax — Mo-
BAPEHHOH COJH H COZe.

Bce Mosieky/bl 1aHHOrO BellecTBa, HampHMep BCE MOJIEKYJbl BO-
Jbl, OAHHAKOBBI, HO OTJIHYAIOTCA OT MOJeKyJa Apyroro Betiectsa. [To-
3TOMY M CBOHCTBA DPa3HbIX BEIUECTB pasHble, 4 Y OAHOTO H TOro Xe
BelLecTBa OAHH H Te Xe. Tak, caxap no6blBaeTcsl H3 pa3HbIX pacre-
HHA M MpOJAeTCsl B BHAE CAaXapHOro necka, KyCKOBOro caxapa,
caxapHoit nyapsl. Ho Bce 310 ogHO H TO XKe BeLLeCTBO, OAHH H TOT
XKe caxap ¢ OQHHMH H TemH e cBofictBamH. PacTsopus B BOZE,
B3SITOH B OAHHAKOBBIX 06beMax, ONHHAKOBOE KOJHYECTBO CaxapHOro
11ecKa, KyCKOBOrO caxapa H caxapHOl MyApbl, Mbl TIOJYYHM PacTBOPbI
O/IHHAKOBOH CJafocTH. Beerga ognuMH H TeMH e CBOHCTBaMH 06.J1a-
JlaeT BELIECTBO, €C/IH OHO HE 3arpsA3HEHO MOCTOPOHHHMH TNPHMECAMH
HIH CONEePXKHT WX OveHb Majo. TakoBa, HanpHMep, AHCTHIIHPO-
BaHHas Boja (B OTHuHe oT peuHoil Boawl). ITosTomMy AHCTHANHPO-
BaHHasi BOJA BE3/e B MHDPE NPH HOPMAJbHOM aTMOC(EpHOM AaBie-
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wun (101,3 kIla) wumeer omHy H Ty K€ TeMMepaTypy KuneHus
(100°C), omny u Ty xe Temnepatypy Kpucramausauuu (0°C),
OMIHY H TY XK€ MIOTHOCTb, paBHylo | r/em® npu 4°C, u 7. 1. CsoiicTpa
e MPHPOJHBIX BOJA HEOAHHAKOBBl H 3ABHCAT OT COMAEPIKAlLHXCS
B HHX NpHMecef.

Ha npaktHke mMbl He BCTpeuyaeM COBEpUIEHHO YHCTBIX BELLeCTB,
M HAM NPHXOAHMTCS AOBOJBCTBOBATHCS TOH HJM APYrOH CTENEHLIO HX
YHCTOTBI.

HoBasi Texuuka Hy)aaercsi B BelIeCTBAX, COAEPXKAHHE [OCTOPOHHHX NpHMecei
B KOTOPBIX He NPEBbIUAeT OAHOH MHJJIHOHHOH npouenTa. Takue BewecTsa Ha3bLIBAIOT
CBEPXUHCTLIMH. Bea cBepXuHCTHbIX BewlecTs Gbi10 Gbl HEBO3MOXHO PA3BHTHE PaLHO-
TeXHHKH, H3POTOBJIEHHE COJIHEUHBIX Oarapeil — «10BYWIEK» COJHEUHON SHCPrHH HA
KOCMHYECKHX KOpabJisix. !

B kM3HHM, Kak MpaBHIIO, Mbl BCTPEUAEMCSI CO CMECSMH BELLECTB.
Tax, BO31yX, Kak HaM H3BECTHO, MPELCTABJSIET CMECh HECKOJBLKHX
BEILECTB: KHCJIOpPO/a, a30Ta, YrJIEKHCIOoro rasa u'ap.

Ba6onras B Bojge MOpPOUIOK Mesa, Mbl MOJYYHM CMECb BOABI H
B3MYYEHHOTO B Hell Mena; ero YacTHYKH BHAHbI HEBOOPYKEHHbIM
riasom. OHako no BHEWIHEMY BHY He BCeraa MOXHO J0ragaThes,
YTO nepejl HamH cmech. Tak, MOJOKO KaXKeTcsi Ham OAHOPOAHBIM Be-
IEeCTBOM, HO MMOJ MHKPOCKONOM BHAHO, UTO OHO COCTOMT M3 Kanejb
XKHPA, NAABAIOWMX B JKMUAKOCTH, CIELOBATEIbHO, MOJOKO — CMECh
BELLEeCTB.

OcoGbiit cayuaii cmeceil NpecTaBAsiioT pacTBopbl. BaGoaTas B
BOJIe €aXap, Mbl BMECTO MYTHOH JKHIKOCTH MOJYYHM NPO3pauHbiil
pacrtBop caxapa B Bojle. B HEM HEBO3MOXHO yBHAeTh caxap He
TOJBLKO HEBOOPYKCHHLIM IJAa30M, HO [a)e B camblii CHJbHBI
Mukpockon. OaHaKo NMPHCYTCTBHE B PACTBOPE caxapa Jierko o6Ha-
PYKHBAETCS!, €cyli PacTBOp NMONpoboBaTh HA BKYC WM K€, NOMECTHB
KanJio pacTBOpa Ha YHCTOE CTEKJBILWKO, AaTh eii BblcoXHyTb. Caxap
OCTaHeTCA Ha CTeK/bIKEe B BHAE KPHCTAIJIOB.

Ilpn pacrsopennu B BOAE €aXxap JAPOGHTCH HA MOJEKYJbl, KO-
TOpbIE PACNpPEeAeSIOTCH MEXAY MOJNEKYJIaMH BOADI.

[Mpex e uem u3yuarb W OMHCBIBATH BEULECTBO, OYEBMAHO, HYXK-
HO BBIJGJHTbL €ro W3 CMECH H OUYHCTHTL OT TIpHMecei.

W3 nosceaneBnbix HAGJIOAEHHH Mbl 3aK/IO44€M, YTO B CMeCsix
CBOHCTBA OTAE/NbHbIX BEULECTB COXPAHSIOTCS. DTO MOKHO NPOBEPHTH
Ha onbite. [Tepes HaMH ABA MEJIKOKPHCTAIHUCCKHX MOPOLIKA: Cepbii
H xenThiil. Cepblii MOPOLIOK TOHET B BOJE, NPHTSTHBAECTCA MATHHTOM,
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1HOBHCAS THPASHAAMH HA ero 1o-
JKCAN, — 3TO H3MEJbYEHHOE XKe-
2230 JKeatslit nopomok Marui-
TOM HE TIpHTATHBAeTCs, npH
530aAThIBAHHI B BOJE BCMJIbIBA-
€T Ha MOBEPXHOCTb, TAaK KaK He
CMAuHBARTCS BOAOIT, — 3TO cepa.
Cwyewas 06a nopowika, noayunm
CepoBaTO-KeaTyio cmech, IToJo-
KHM ILENOTKY 3TOi CMecH B BOLY
i B30onTaem. Cepa u ixeneso
pasielATCA: KPYNHHKH  cepbl
BCIIBIBYT H coOepyTcst Ha Io-
BEPXHOCTH BO/BI, .a KPYMHHKH
KElIe3a NMOTOHYT U COGepPYTCHA HA  Puc. 1. Pasjenense cmecn iKenesa it
aue (puc. 1,a). Hacwmaem ocra- LRSS el
TOK CMECH Ha Oymary, HaKpoeM APYTHM JIHCTOUKOM OyMarH M MpH-
6aH3HM K Hemy Mmaruut. )Keneso u cepa pasgensTcs. JacTHuku
Ke/ne3a NpHTAHYTCS CKBO3b OyMary K MarHuTy, a cepa OCTaHEeTcs
Ha Gymare (puc. 1,6). Mbl y6emuance, uto cBoiictBa cepbl (He cma-
4HBAThCS BOJOM) W )Kene3a (NPHTArMBATbCS MArHUTOM) B CMeCH
COXPAHHNHCh, ITHM Mbl BOCMOJB3OBAJHCH ISl PaA3/€/EHHs

+ CMECH — BBIJIEJIEHHS] H3 HEEe OTAEJbHbIX BELLECTB.

) 1. Kakue u3 gannnix npuasakos — Qopma, Temnepatypa KHieius, pasmep,
E Macca — MOXKHO, 4 KaKHe Heb3s YKA3aTh NMPH ONHCAHMM: a) Beuiectsa,
A 6) MoneKyJni?

2. U3 kypca npupojosesientsi M GOTaHHKH BaMm H3BECTHbI CJEIYIOUHE CNO-
co6bl pasnenielns cueceil: oTcranpanue, GuAbLTpoBaHHe (pHe. 2), BhINAPHBANNE.
B kakux cayvasx npHMessior Kaxuasii cnoco6? ITpuBeante NpHMEpbI.

3. Kakue PAa3nHYHA B CBOMCTBAX COCTABHBIX yacreil MOJOKa HCMOJb3YIOT NpH
NOJYYEHHH H3 HEFO CHBOK OTCTAHBaHHEM?

4. Yem o6nsicisieTcs, 4To AHCTHANHPOBARHAS BOAA BO BCEX CTpaHax oGiajaer
OZLHHMH H TEMH JKC CBOMCTBAMH, 4 BOAA, B3fATas M3 Pa3HbX PCK, HE BROJHC
O/AHHAKOBLIMH CBONCTBAMH?

5. TNouemy GeceMbic/IeHHbI BHIPAXEHHS: «MOJIEKYJ/IBl FPAHHTAY», «MOJIEKYJIbl MO-
JI0Ka», €MOJICKY/H BO3AyXa»?

6. Yo npencrasasier coGoil pacTBop caxapa ¢ TOYKH 3PEHHST MOJIEKYJsip-
HOTO yuewnsi? MoxXHo A (HALTPOBaHHEM BBUIGAHTH H3 pacTBopa caxap?
7. Bunpwnte OTAeAbHO Ha3BaHHs BELWECTB H cMeceii M3 mepeuns: caxap,
N0YBA, KHCJAOPOA, BO3AYX, MOJIOKO, aMIOMHHHIL, TPAHHT.

8. W3 KaKHX MaTepHan0B H3TOTOBASIOT DHALTPH?

JloKaxHTe NPHCYTCTBHE PACTBOPCHHLIX TBEPABIX BELLECTB B MHTHEBOH Boje.



6 — MarHuTOM

§ 3. ®Pusuueckue sBieHHS

YenoBek M BCe, YTO ero OKpy-
JKAeT — H  KHBAasi M HeXHBas
Npupoaa, —— HenpepbLIBHO  H3Me-
nsores. M ¢ peuiectBamu npomc-
XOAAT Pa3HOOGpas3Hble H3MeHe-
HHsl, WJH s6aenusn. Beuecrso
MOXeT ObiTb H3MeJbYeHO B TI0-
POLIOK, pacmaBJeHo, pacTBope-
HO H BHOBb BbIJJIEHO H3 PACTBO-
pa. Ilpu 3TOM OHO ocCTaHeTcs
TEM e CaMblM BELIeCTBOM.

Tak, KyckH caxapa MOXHO
H3MEJIbUHTb B CTYNKE B IOPOLIOK
HACTONIbKO MEJKHH, 4YTO OT Ma-
JICHLIEro JlyHOBEHHsI OH Gyger
MOAHHMATBCH B BO3AYX, Kak
nbib. CaxapHbie NbIHHKH MOX-
HO pasrisiieTb JHlb B MHKpPO-
ckon. Kyckn caxapa mbl 1poGuM
Ha eule 6oJiee MEJKHE YACTHYKH,
He mpuberasi K MOJIOTKY H CTym-
Ke, NMpOCTO pacTBOpPsAs €ro B BO-




1e. Buinapium H3 pacTBopa caxapa BOAY, H MOJIEKyJibl caxapa ONsTh
CcoejHHSTCA ApPYT C ApyroM B kpycramibl. [Ipy H3MeNbUCHHH '
pacTBOpeHHH B BOJE caxap 0CTAeTcsl caxapom. )

[lpu licnapeHnn BOAA nepexouT B nap. Boxsmod map — sro
Boja B razoo6pa3HomM COCTOSIHHH. [Ipy oxJaxXeHWH BOAA npfspa-
waercst B Jea. Jlex — 570 BOAA B TBEPAOM COCTORHHH. Menbuaiiuas
yaeTHUKA BOJB — 3TO MOJIEKYJd BO/bI. MeJspuaiinasi yacTHUKaA Jbaa
W BOJSIHOrO Mapa TOXe MOJeKyJa BOZLL. JKupkas Boaa, Nej ¥ BOAS-
Hojfi map He pasHbie BEILeCTBA, 3 OLHO H TO XK€ BEUIECTBO (BO-
1a) B pPasHbiX arperaTHbIX COCTOSHHAX.

IMogo6HO BOJe, H APYrHe BEIIECTBA MOXHO NEpPeBOAHTb H3 Of-
HOTO arperaTHOro COCTOSIHHS B APYroe€.

Xapaktepuaysi TO WIH ApPYroe BelIeCTBO KaK ras, KHAKOCTH
JJIH TBEPOE BEILECTBO, HMEIOT B BHY COCTOsIHHE BellecTBa B 06bIu-
Hbix yca0BHsix. JI06O# MeTaml MOXKHO He TOJIBKO pPacijiaBHTb, T.e:
nepeBecTH B JHAKOE COCTOSIHHME, HO H NMPEBPATHUTb B ras. Bo BHew:
Heii oBomouke Connua, rae Temneparypa okoso 6000°C, meraJinibl
HaxonsiTCs B rasoobpasHom cocrosinuu. HaoGopor, ras mytem Ox-
NAXKACHHS MOXKET ObiTh NepeBefieH B MHAKOe H TBEpAOe COCTOosA-
HHe, HAMPUMEp YNIEKHCIBIH a3 — B «CYXOH Jief».

[Ipu Bcex 3THX SIBJEHHSIX JPYrHX BellecTB He obpasyercs. Kax
BaM H3BECTHO H3 Kypca (DH3HKH, SIBAEHMSl, MPH KOTOPbIX He Mpo-
WCXOJHT NpEBPAIEeHHH OJHHX BEILECTB B APYyrHe, OTHOCAT K (huzu-
YEeCKHM SIBAEHHAM.

) I. OthocaTest 2 K (hu3nyecknm siBjeHuaM: a) o6pasosaiine 006J1aKOB,

4 6) ¢uabTposanue, B) Kpuctannuaaums, r) uenapenne? [Mouemy?

A 2. Kakne ¢usnueckue sB/eHHst Bbl HAGMIONAJH: d) B AOMAUIHHX YCJOBHSX,
6) B WKOALHBIX MACTEPCKHX, B) B npHpoje?
3. CocrasbTe mnai pasjiesieHusi CMeCH NMOBAPEHHON COMH H PEUHOTO NecKa.
Ykaxute, 4T0 MPOHCXOHT CO CMECHIO MPH BBITOJAHENHH KAMIOr0 NyHKTa Ba-
wiero naana.
4. Kaxue cnocoGhl MOXHO TIPHMEHHTb ANS Pa3fiefieHHsi CMeceit: a) KeaeaHbix
OMIWIOK ¢ MCANbIMH, 0) Mena ¢ caxapoM, B) PAaCTHTeJLHOrO Macaa ¢ BOJON?
5. Kak Bhue/HTs nosapeniyio coms ua ee pactBopa B Boae? Ykaxkute B
KaK0M CIY4ae, Ha KakHX CBONCTBAX BEIMECTB, COCTABASIOUIHX CMECh, OCHO-
BAHO BBUICJICHHE ONIHOTO H3 HHX.

§ 4. Xumuueckne spnennus

Pacemorpum siBnenns, npowcxonsue c BELIECTBAMH, OTJAHYHbIE
OT (pHU3HUECKHX.
Mennasi nuactuika, ecin ee cHibHO HarpeTb Ha BO3ayxe, Te-
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Puc. 3. Npokanupanue meau na Bo3pyxe

psier cBod GJiecK, MOKPBIBASICh HAJIETOM YEPHOro ILBeTa, KOTOPLIH
MOXHO JIerko cocko6.nth (puc. 3). IlosTopsis 370 MHOrO pas, MOX-
HO BCIO Me€/Ab MPEBPATHTb B YEPHbIH MOPOILIOK — MEAHYIO OKaJHHY,
HJH OKCHJL MejH. DTO HOBOE BELIeCTBO C HOBbIMH CBOHcTBamu. [IpH
OXJIAXKICHHH OHO HE CTAHOBHTCS MEJbIO.

Jlenra merassia MarHHs, ec/iH ee NOoJXeub, Tropur (puc. 4)
¢ ocaenutenbHbiM cBeToM. [losyuaercsi HOBOe BellecTBO 6eJioro LBe-

Ta — OKCHJL MarHHsi.

Boabmem cTeKAfHHYIO TPYOKY
i Gyaem MpPOAYBATH BO3AYX ue-
pe3 pacTBOp M3BECTH — H3BECT-
KOBYIO BOAY (BCMOMHHTE YPOKH
NPHPOJOBEACHHUS) . JKuakocTb
CTAHOBHTCS MYTHOH, Tak Kak B
Heil o6pasyercsi MeJKHH Gesblit
nopowox, nogoGHuiii meay. Ilo-
POLIOK MOCTENEHHO oOcejaerT Ha
JIHO cocyna. DTOT 0CajoK — HO-
BOe BellecTBo, 06pasoBaBlleecst
H3 PacTBOPEHHOHN B BOJE H3BECTH
H YrJIeKHCJ0ro rasa, cojepka-
1erocsi B BbIAbIXa€MOM HaMH
BO3JyXe.

Harpeem B npoGupke caxap

Puc. 4. T'openne maruus




Puc. 5. Pasnoxenne caxapa narpesanues

(puc. 5). Chauana on mnaButcsi ((pu3Hueckoe sIBIEHHE), d 3aTeM
HaunHaeT OypeTh, MOAB/sAETCS €NKUH 3amax, W3 pacrnjaBa BbIPbIBa-
10TCSl Maphi, OCEAAIOT HA XOJIOAHBIX CTEHKAX MPOGHPKH KaIUIH BOJbI
(xotsi caxap Obl1 COBeplieHHO cyxHm). B KoHie KOHUOB caxap
npesBpallaeTcs B YEPHOE BELIECTBO, COBepLIEHHO OE3BKYCHOE, He-
n1aBKoe, HepacTBopumoe B Boge. 1o yrosmb. Caxap pasisOXKHJCs
Ha HOBbIE, HEMOX0XKHE Ha HEro BellecTBa, B TOM YHCJE yrojb H BOAY.

Koraa apesecHa roput, Ham Kaxercsi, 4To o6pasylollue ee
BEllecTBa Hewesalr GeccnenHo. Ho BHecem 3a)KKeHHYIO CITHUKY B
nepeBepHyThIi BBEDX NHOM CTAKaH — CTEHKH cTakaHa H3HYTPH 3amo-
TEIoT, Ha CTeKJe OCANYT KameibkH BoAbl. CroJocHeM CTaKaH H3BeCT-
KOBO/ BOJOH, 3aKP0EM CTEK/BILIKOM H BCTpAXHEM. KamesibKH H3BeCT-
KOBO/ BOJbl MOMYTHEIOT. TaKHM CBOHCTBOM — MYTHTb H3BECTKOBYIO
BOAY — 00J1ajiaer yriiekueibiil ras. [ipeecuna, cropasi, He Hcuesaer
Gecc/ie/H0, a NpeBpallaeTcsl B BOAY H YIVIEKHCJBIH ras.

Uro o6liero B OMHCAHHBIX siBJeHHsX? Bo Bcex caydasix W3 Of-
HHX BEILUECTB NOJy4aloTcst ApyrHe BeuecTsa. Bee paccMoTpeHHbIE Ha-
MH SIBJIEHHSI OTHOCATCH K XHMHYecKuM siBjieHusiM. K Xumuueckum
SIBJICHHAM OTHOCATCS TaKHE SIBJIEHHS, MPH KOTOPbIX M3 ONHHMX Be-

uecTB 00pasyiotcsi ApyrHe BewlecTBa, XHMHueCKHE ABJIEHHS HA3bi-
BAIOT HHAYE XHMHUECKHMH PEaKUMAMH.

2 1. Onuwnte XnMuueckue peakuuu: a) MEXZy YrJeKHCAbIM rasoM H H3BecT-.

KOBOM BOOf, G) rOpenns ApeBecHub, B) pasjoXeHHs caxapa, r) NpH Npoka-
A NHBAHHH MEAH.
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2. Kakue M3 mepeudc/eHHbiX ABJCHHN C/EJyeT OTHECTH K XHMHUECKHM H M0-
yemy: a) KOBKa MeTaqsioB, 6) TNOArOpaHHe MHULH HA NEperpeToil CKoBopoje,
B) 3acaxapHBaHWe BapeHbs, I') MPOKHCAHHE MOJOKa, 4) MPOTYXaHHE KypHHOrO
sifila, e) o6pasoBaHHe CHEXHHOK, XK) HCMapeHHe CIHPTa, 3) ropense cnupra?

§ 5. TMpu3HaKu W yCJOBHS TeueHHs] XMMHYECKHX pPeaKuui

[To KaKHM BHELIHHM NMPH3HAKAM Mbl OTJHUYAEM XHMHYECKHE SIBJIE-
HHSl OT (u3nueckux? IIpH XHMHUECKHX peaKLHAX H3 OJHHX BEULeCTB
obpasyioresi apyrHe. I1o HCU3HOBEHHIO MPH3HAKOB MEPBBIX H MOsiBJIe-
HHIO NPH3HAKOB BTOPBIX, a4 TAKXKE MO BbIAENEHHIO HJIH MOTJIOUEHHIO
SHEPrHH Mbl H 3aKJl0yaeMm, 4TO MPOH30lIIA XHMHUYECKasl peakuHs.

[Ipn npokanuBaHHK MEIHON MIACTHHKH HA €e MOBEpXHOCTH MOsiB-
JISJICA YEPHLIH HaJsleT; npH NPOAYBAaHHH YIJIEKHCJIOIO rasa yepes HM3-
BECTKOBYIO BOAY Bbimajan Oenbli 0CagoK; NMPH FOPEHHH [APEeBeCHHbI
NOABJISAJINCH KATUTH BOMbl HA XOJIOAHLIX CTEHKaX COCYyAa, MPH TOPEHHH
MAarHusl 1oJyuajcsi mopoIIoK Gesnoro uBera.

Hamenenne okpacku, 3amaxa, o6pa3oBaHHe Ocajika, TNOsBJEHHE
rasa, BblJleJIeHHEe HJIH TOIVIOULeHHEe SHEPTHH — BCE 3TO NPU3HAKU XU~
Mueckux peayull.

PaccmarpuBasi xHMHYeCKHe peaklHH, Mbl BCAKHH pa3 obpaiialu
BHHMAHHE HE TOJIBKO Ha TO, KaK OHH MPOTEKAaloT, HO H Ha YCJOBHS,
HeOOXOAHMbIE [JIsl Hayalla H TeYeHHS pPeakilHH.

Yro HyXHO caenarb, yTOOGbl Hayajach XHMHYECKas peakuHdA?

Jlasi 3T0ro mpexkae BCero HeoGXOAMMO pearHpyiollHe BellecTBa
NPHBECTH B CONMpHKOCHOBeHHe. YUem Gousiee H3MeJbYeHbl BeLeCTBA,
uyeM GoJiblle MOBEPXHOCTb COMPHKOCHOBEHHS HX APYr C JIPYroM, Tem
GbicTpee WaeT peakunsi Mexay HumMH. Kycok caxapa TpynHO 3axKeub,
a TOHKO H3MeJbUeHHbI M PacmblIEHHbIH B BO3JyXe caxap Cropaer
MTHOBEHHO, CO B3PbIBOM.

Pa3npo6uTh BelECTBO HAa MeJbYailliHe YaCTHIbI MOXHO pPacTBO-
penuem. [ToaTomy npexBapHTeNbHOE PACTBOPEHHE HCXOAHBIX BEllleCTR
oGyieryaer npoBeJeHHe XHMHUECKHX peaKlHH Mex1y BellecTBaMH.

B HEKOTOpBIX c/y4asix CONPHKOCHOBEHHSI BEILeCTB, Hampumep
Xeje3a ¢ BJAXKHBIM BO3JyXOM, IOCTATOYHO, YTOGLI MPOH30LIIA PeakK-
unsg. Ho uacto ofHOro CONPHKOCHOBEHHSI BELLECTB JIf 3TOr0 He-
JIOCTATOYHO.

Tak, menb He BCTynaer B pEakUHIO C KHCJIOPOLOM BO3AyXa
npH HeBhICOKOH Temnepatype okono 20—25° C. Uro6bl BbI3BAThH pe-
aKIHIO COGHHEHHS] MeJH C KHCIOPOJOM, HAM MPHILIOCH NMPUGErHyTh
K HarpeBaHHIo.



i NOMMKaeue 1 toseiie NUNIECKI  peaKiil Harpesa-
T o gy I oI peaniul "l"“’)’"""”"'te”r:elfbm‘
Hoe Il«'ll'l"‘llllmu-. “l‘«'\\v-ll\l;uw\“l parpenanie |||u-|(|):llllc'lLTCi XH-
MHUUECK Ay l“““\'llll)L Yro M NG Wl i npamepe pasJioKEeHHus
caxapa,

U
BEHHI p”“‘uu::ly:;::\n::::lt,};‘l:‘vu\ Oul TOJNOK, @ Jjlajblie peakius
TEYET camy CoGoj. Do ||pu||t‘x01ll|-'l“ 1PN TOPCHIH MarHusi, JAepeBa
HAPYIHX ropiouyy e

e rpeoyeres Jib i BO3HHKHO-

HLCCTR.

k- PR 3a, 0) ropeuus
1 Kaonu nppayax cacaylonux peakit: a) pangenn Kenesd, 6) rop '
(:l;v:lm_ H) e
Pasnoxenus caxapa?

v oM -
CUHCNTE yeopist, cnOCOBCTBYIONUIE BOIMHKHOBCHHIO H OHCTROMY. T2
YERHIO xppy i

HECKHX peakuuiil. = eaxu

BB Kagiy cayanx arpepaiite TEOYCTEA TOLKO A TOTO, 4TOObl PeaKius
Hauanacyy

: a yie-
4. Kak- a) Pa3npo6uTi, Kycouek caxapa na MosIeKyJibl, 6) pa3pywHTL Moje
Ry caxapap

§ 6. XuMuqecxue peaknun BOKpYr Hac

Biosp Oriisiiemcss poxpyr. MHOrHe MartepHasbl, H3 KOTOPBIX
H3rOTOBJIeH K OKpy»KalollHe HAC BelllH, He B3fiTbl B MPHPOAE B rOTO-
BOM BHI®, a uaroropnens Ha 3aBOAAX C MOMOLLBIO XHMHUCCKHX pe-
aKUKH (puc, 6),

C xumuveckumu peaKiusiMH Mbl BCTpeuaemcsi Beloay. XHMH-
HECKHE peakuun pee ppemsi mpOTEKAlOT B HalieM OpraiH3Me.

OHeprus, Buinensiemas npH XHMHUYECKHX peakuHsx, WHPOKO He-
NMOAB3YETCA W B GLity, u Ha NMPOH3BOACTBE, H NMPH 3aNYCKE KOCMH-
HECKHX Kopabuiet. «lllupoko pacnpocTHPAeT XUMHSI PYKH CBOH B jie-
A1 HenoBeyecke. Kyna un mocMOTPHM, KyAa HHM OIVIsiHeMCsl, Be3je
00paWaloTest nepen ovamu  HAUWHMH yCTexXH ee MpHJACKAHHA»
(M. B. JTomonocons).

C XMMHUECKIMH siBJCHHSIMH YENOBEK O3HAKOMHJCH 3AJ0ATO 10
BOSHHKHOBEHHS Haykn 0 HuX. OTKpPLITHE PeakUHH FOPeHHsl MOMOIIO
HENOBEUCCKOMY POy MepexkHTb MepHOJ BeJHKOTO OJeJIeHEeHHsT 3eM-
A1 (JeAHHKOBBI nepros). OTkphiTHE CNOCOGOB BBIMIABKH METAJJIOB
H3 PYIL I0OCTABHJIO HeJIOBEKY HE3AMEHHMbI MAaTepHas JJIsi H3rOTOB-
JCHHS OPYXKHA W Opynwii Tpyaa B3ameH KamHus. BenomuuTe M3
KYpCa HCTODHH CPefHHX BEKOB, KaKOe 3HAYEHHE HMEJO OTKPHITHE M10-
poXa ANl PasBHTHSI BOGHHOrO jeJia.
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3arafloyHoCTb XMMHYECKHX PeaKIMH HCMOJb30Ba/iach CIyXHTe-
JSIMH PeJIHTHH, 4TOGbl MOAJEPKHBATh B YrHETEHHbIX Maccax Bepy B
yyneca, pesIMrHO3Hble MH(bl H CBEPXbECTECTBEHHbIE CHJIbL.

Hayka o6bsicHHa XHMHYECKHE peaKkUHH W Hayunnia Hac ynpas-
NITh HMH.

§ 7. Arommbl

[IpH XUMHYECKHX PpeaKUHAX MPOHCXOAHMT MpeBpalleHHe OIHHX
Bemects B japyrde. UrtoGbl TOHATb, KaK 3TO NPOHCXOAHT, HYIKHO
BCMIOMHHMTb H3 Kypca (H3HKH, YTO BElecTBa COCTOSIT W3 aTOMOB.

Kak MukpoObl CTaju AOCTYMHbI HAGNIOAEHHIO C H300peTeHHeMm
MHKPOKONA, TaK aTOMbl M MOJIEKYJbl — C H306peTeHHeM MpHGOpoB,
JaiouiHX eie GoJibiiee yBeJHUEHHE H Jax{e MO3BOJISIOLUIHX aTOMbl H
moJiekyJbl ¢dortorpaprupoBath. Ha Takux dororpadusx aTtombl Bbl-
MISIASIT B BHAE PAciiibiBYaTBIX MSATEH, 4 MOJIEKYJbl — B BH/I€ COYeTa-
HHSl TAKHX MATEH.

Puc. 6. Bua COBPEMEHHOI'O \HMHYECKOro 3asoja

D

Ei

i




CyuiecTByeT  OrpaHHYEHHOe
YHCNIO BHAOB ATOMOB. ATOMBI MO-
TYT pPas3jiHYHbIM 06pa3oM COeJH-
HATbCs Apyr ¢ apyrom. Kax mpu
CKJianbiBaHuH OykB aJjdasura
006pasyloTcsi COTHH ThICSIY paa-
HBIX CJOB, TaK W3 OAHHX H Tex
e aToMOB 06pa3yloTesi MOJIeKy-
Jibl MM KPHCTAJJIbl Pa3HbIX Be-
wecrs. MaBectHo, Hamnpumep,
HECKOJIBKO BellecTB, 00pa3oBaH-
HBIX BCEro W3 ABYX BHIOB aro-
MOB: 4TOMOB KHCJIOpOJAa M 4aTo-
moB Bomopoxa. K uucny Takux
Pic. 7. Cxema mozekya Bonopoaa (a),  peliecTB OTHOCSATCSI BOJA, BOAOPOL

Kuciopona; (0): i BoRs: (a) 1 KHCJIOPOJ, CXEMbl MOJIEKYJl KO-
TOPBIX H306paXKeHbl HA PHCYHKE 7.

Monekyna BOABl COCTOHT W3 TpeX YaCTHL, CBA3AHHBIX APYr ¢
ApyroM. 310 H ecTb atombl. K atomy kucaopoaa (atomel KHCIOpoaa
0603Hauai0TCs B XMMHH GykBoit O) mpHCOeiMHEHbl 1BA aTOMa BOAO-
poaa (onu o6o3navaiorcs 6ykBoii H). Monekyna Kuciopojaa COCTOHT
U3 JIByX aTOMOB KHC/IOPOAA; MOJIeKyla BOAOpoAa — H3 IBYX aTOMOB
BOZOPOAA.

Yro Ke NPOHCXOAHT C MOJNEKYJIaMH H aTOMaMH NMPH XHMHYECKHX
peakuusx? UToGbl OTBETHTH HAa 3TOT BOMPOC, H3yyHM GoJsiee noapo6-
HO OHY H3 HHX — DasJsioXXeHHe BOJbl.

Bona — npounoe Beumectso. Ona pasnaraercs JHUIb NMPH OY€HDb
BBICOKHX TeMrnepatypax WIH MpH NPOMYCKaHHH 3JIEKTPHUECKOrO TOKa,
NpPH 3TOM NOSBJASIOTCH My3bipbKH rasda. Ecuu ras cobpaTb H Hccle-
JOBaTh, TO MOXHO YCTAHOBHTH, YTO 3TO cMecb ABYX rasos. lasm '
MOXHO cO6paTh OTAENbHO APYr OT Apyra. [lJisi 3TOro ONyCTHM B BOAY
NBe METaJIHYECKHE MIACTHHKH, TPHCOEANHEHHbIE K HCTOUHHKY MOCTO-
AIHHOTO 3JIEKTPHYECKOrO TOKA, H BK/IIOYHM TOK. ['a3bl MOXKHO coGpaTh
B ONPOKHHYTHe Haj TOH H APYroH maacTHHkamu TPYGKH B mpubope
JUISl PA3JIOXKEHHsT BOJb SMEKTPHYECKHM TOKOM (puc. 8). B omHoit u3
TPY6OK coGepercsi ras 06beMOM, BABOE GOJbLUIHM, YeM B APYroOH.
[MoziHecss 3aXOKeHHYIO JIYYHHKY K OTBepCTHIO TPYGKH, B KOTODOH
rasa co6paJjioch GoJblie, Mbl 3aMETHM, 4TO Ta3 3aropesicsl. ITO ropIo~
umit ras — sogopon. IToanecs BmecTo ropsimieil JyYHHKH TJIEIOLLYIO
JIYSHHKY K OTBEPCTHIO TPYOKH, rie rada co6pajoch MeHblIe, Mbl YBH-
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JHM, YTO JIYYHHKA BCIMBIXHET. Kak Bam H3BecTHO, TJelouIas JIYYHHKA
3aropaercsi B KHCJIOpOZeE. 3HauHT, Apyl‘OP-l ra3 — KHCJIOpOA. Pazno-
2KEHHE BOJIbI HA KHCJOpPOA H BOAOPOA MOXKHO BbIPA3HTh CXEeMOii:

BOAA —| Bomopox |[+| kucaopon

UYro ke NPOHCXOAHT ¢ MOJ'Ie}(leaMH BOJIbI MPH peakllHH pasJio-
JKeHHs?

ATy peakuHio MOXKHO npe}lCTaBHTb TaK, KaK CXeMaTHYecKH H300-
PaxXeHo Ha pHCyHKe 9.

Kaxpas monekysa BoAbl pacmajgaercss Ha JBa aroMa BOAOPOAA
H OIHH aroM Kucjopoxa. JIBe MoJeKky/abl BOAbl 06pasyioT BABOe
GoJibllle aTOMOB BOAOPOAA H KHciopoja. OHHAKOBbIE aTOMbI CBS3bI-
BalOTCS MONApHO B Monéxynbl HO-
BbIX BeIUeCTB — BOJOPOJ H KHC-
J0poj. MoueKyJbl, TakuM 06~
pasom, paspyliaioTcsi, a aTOMbl
COXpaHSIoTCS.

Takum o6pa3oM, aTombi —
9T0 XMMHYECKH HeJeJHMble yac-
THIb! BEILECTBA.

Orciona U MPOU3OULIO CJIOBO
«aToM», UTO 3HAUHT B MEpeBOje
C JIpeBHErpeuyeckoro «HeJesH-
MBbIi>».

- Ilpu xumudeckux peaxyusx
obpasyiorca dpyaue sewecrea us
Tex ogKe aromos, U3 KOTOPbLX
cocronau  ucxodrele 6eyecTea.

Onuako cylwecTByIOT H TakHe
SIBJIEHHSl, TIPH KOTOPbIX ~aTOMBI
AEJSITCS, aTOMbl ORHOrO BHAA
NpeBpallaioTcsi B aTOMbl APYTHX
BHI0B. [lpn 3TOM moJyueHs! Hc-
KYCCTBEHHO H TaKHE aTOMbl, KO-
TOpble B NpHpoae He Hafi-
JICHBI.

Ho sTH siBnenuss u3yuaiores
He XMMHEH, a Jpyrod HayKkoi —
SIIEPHOH (YH3HKOH.

Puc. 8. IpuGop ansaA npoBefeHHs 3JeK-
TPOJH3A BOAKI




Pac. 9. CxeMa peakunH pasioKenust Bojbl

3 L. o raxoe atom? l’loue_uy 6ecCMbIC/IEHHE! BHPAMKEHHSI: €aTOM BOJLI», <4TOM
masgpe?
2 Kasws TOW 3M2a ATOMOB BXOAAT B cocra caxapa? (Bcnomuute, kakue
semacrse s 00HAPYKEHB! HAMM B YHCJIE MPOAYKTOB Pa3NOKeHHd caxapa.)

& 0w SpeaCTanINOT coG0f XHMHYECKHE DeaKUHH C TOUKH 3PeHHH yueHHA
22 omeay”

L Soa afssoswTs wuoroofpasue BellecTs?

LS TDOCTaR M CAONMHME BeuecTsa

S B0 GRS O PRMIMMHLIMK 10 cocTaBy BeluecTBamu. OaHH
L EEDINRD TAR000pAsHNI KKHCAOpoa W ra3o06pasHblii BOAO-
S SnUTONT ME NMOACKYN, 00pPAZOBAHNLIX ATOMAMH OJHOrO BHAA.
sl Rn BAROPOR W KNCHOPOJL OTHOCHT ¥ npocToim. JIpyrie seutect-
S RanpaNED RO, MMRIOT B CBOCM COCTARE ATOMBI PA3HBIX BHIOB.
T BOESTEA OTHOCHT K CAOMHMM,

Rewecrsa, COCTONIMNE W3 ATOMOE OAHOTO BUJIA, HA3LIBAIOT NPOC-
TeIME BEILCCTRAMM,

K OpoCTHIM BOUCCTHAN #5440z ASBECTHBIX  BAM  BElLeCTB
HTHOCST, KPOME BOAOPORA U kutiouojz, TpauT, cepy H Bee mMeTad-
e KENe30, MOAL, MAtHMk ¥ 1o [ oa4uT COCTOMT W3 ATOMOB TOJIBKO
QAHOTO BHAA — ONM MASUELErcd 2toMaMA YTACPOJIA; HKeNe30 — TO-
Ae H3 aTOMOB OfHOI0 3482 - ZP0uoE Aee3a, Melb — TONbKO H3
aToMOB MEjIH,

Bewlectna, cocroxmas #5 A70MOB PAsHBLIX BHJOB, HA3BLIBAIOT
CHOKHBIMH BEWECTRZWA.



Bopa, yraekucabli ras,ok-
CHJL M@JIH — CJIOXKHbIE BELLeCTBa.

Hy»xHo sicHO nouumatb pas-
HHLLY MMy CJIOKHBIMH BellecT-
BAMH H CMECSAMH.

Boabmem mopoIukH cepbl H
xesnesa. Ha onbite (em. c. 8)
Bbl y)Ke YGeAMJIHCb B TOM, YTO
NpH CMELIHBAHHH 0GOHX MOpOLI-
KOB [0JIy4aloT CMech JBYyX Be-
LeCTB: cepa W Keje3o B HeH
COXPAHSIIOT CBOHCTBA, HOBBIX Be-
1ecTB He oOpa3yercs.

[MpuroroBum cmech U3 4 r ce-
pbl 1 7 r xkenesa. Hacemmaem sty
cmech B poGHPKyY H cuerka nogorpeem (puc. 10). Bekope cmech Ges
JajibHEelIero HarpeBaHusi HayHeT cama co6Goil pasorpeBaTbcs H
packajanTCs MOKpPACHA. DTO 3HAUHT, UTO MENKIY IKEJNe30M H Cepoi
MPOUCXOJAMT XHMHYECKAs peaKilisi, CONPOBOXK/AIOLLAsCA BblACICHHEM
Temiorhl. Ecnn mMbl Hecseayem MOJyueHHOe BellecTBO, TO Mbl He
YBUHM yKe HH uacTHYeK »esesa, HH uactHuek cepbl. [lepen Hamu
OJHOPOANBIT HOPOIIOK YepHoro useta. [TogHecemM K MOPOLIKY MarHHT.
[Topomok™ ne npurTsrnBaeTes MarHHTOM, He pasfensiercs Ha cepy H
Keneso Bopoil. OH OTAIMYAETCS M OT Cepbl, H OT XKejesa 10 MJIOoT-
HOCTH, TemnepaType MjaBjeHHuss H BCeM JPYyrHM CBOHCTBaM.

JKeneszo n cepa coepuHuinch H 06pa3oBaiu ApPYroe BeLLeCTBO —
Cyabpua Kenesa. YCNOBHO 3TY peaKUHIO MOXHO BbipAa3HTb TakK:

Puc. 10. Coennnenue xesnesa ¢ cepoit

Keneso  |+| cepa || cyabdui xenesa

Keneszo n cepa — nmpocreie Bewecta. )Kenesao COCTOHT TONBKO
H3 aTOMOB »eJjie3a, cepa — TOJNLKO H3 aTOMOB Cepbl, a CyJb(pHa
Kesesd — CJ0MHHOE BElLeCTBO, COCTOHT H3 aTOMOB JKejie3a H aTOMOB
cepbl. M3o6paas atombl JKenesa u cepsl KpYKOuKamMH, o6pasoBanue
H3 HHX CcyJb(Haa KeJie3a MOXKHO MPEeACTABHTb, KAK MOKA3aHO Ha
pucynke 11. Kpucranant xenesa u cepbl pacnajaiorcs Ha aToMbl, KO-
TOpbIE COEJHHSIIOTCA B KPHCTAMIbL CyJib(HAA JKee3a — BellecTsa
HEMOJIEKYJISIPHOTO CTPOCHMUS.

Cwmechb cepbl H Kee3a OTIHYACTCS OT Cy/b(HIA Keneda clenyio-
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OO Cympud

wenesa

Xeneso Cepa

Puc. 11. Cxema o6pasopanusi cynbpuna xenesa. KpacHbMi KpyKOUKaMH 0603HaYEHb!
aToMbl ese3a, GeJabiMH — cephl

UIMMH MpPH3HAKaMH: 1) B cMecH cepa H 2Kese30 COXPAHSIOT CBOH
CBOHCTBA, B Cy/b(H/Ee )Keje3a HX CBOWCTBA He COXPAHSIOTCS; 2) M3
CMECH MOXHO BBIIG/HTb CEPY H Kee30 (pH3HUECKHMH CMOCOOamH, H3
CJIOXKHOrO BELUECTBA STHMH cnoco6aMH BBIAEJHTb CEpy H XKene3o He-
BO3MOXHO. JIi06asi cMech OT CJOXHOrO BELLeCTBA OTJIHYAETCA TeM,
4TO CB0UCTEA KANA020 BeuyecTea 6 CHecl COXPAHAIOTCS.

9 I. B cocraB MoJeKyJbi YJIEKHCJAOrO rasa BXOAAT aTOM Yr/epoAa H aToMbl
5 kicaoposia. K Kakum mo cocraBy BemiectBaMm CJeyeT OTHECTH YrACKHCALIRA
A raa?

2. Yem OT/IHUAETCS CMech BOAOPOAA C KHCJOPOLOM OT BOAsIHOrO napa?
3. OnHlHTe PEaKUHI0 COBAHHEHHS JKejne3a € Cepoii H OOBACHHTE ee ¢ TOYKH
3penHs yueHusi o6 atomax.

§ 9. XHMHYECKHE IJEMEHTHI

Or JpeBHHX MbICIHTENEH B XHMHIO MepelwJio, Kpome CJjoBa
«aToOM», CJIOBO «3/J€MEHT», YTO 3HAYHT cocraBHas uyacTb. CocTas-
nble uacTH cyabdHLa Kenesa — 310 xkene3o H cepa. YKeneso u cepa
B cyab(Hie XKele3a — He BEUeCTBA, a XUMU4ECKUe INeMEHTOL.

XHMHYECKHH 3J€MEHT — 3TO ONpefeNeHHbll BHA aToMOB. ATOMbI
KHCIOPOAA COCTABJSIIOT OAMH BHA aTOMOB, OAHH XHMHUECKHH Sie-
MEHT — KHCJIOPOJ, aTOMbl PTYTH — ApPYroi BHA aTOMOB, XHMHYECKHH
snemedt pryTb H T. 1. Ceiiuac nam nasectHo 107 BHLOB aTtomoB —
107 xuMHYECKHX 3JEMEHTOB. MHOTHE M3 HHX C/araioT BCIO BCeJeH-
HyIO BJOTb 10 CaMbIX OTAAJICHHbIX 3BE3A H TYMaHHOCTEH. XHMH-
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UeCKHEe 3/IEMEeHThl M 06pa3yioT BellecTBa, C KOTOPBIMH MPOHCXOAAT
pa3nuyHble NpPEBpAlleHHs], H3yyaemble XHMHEH.

HyXHo pasnuyaTb NOHSTHSA: «XHMHUYECKHH 3JIEMEHT» H «IpOCTOE
BellecTBO». B TBepaoM ocrartke mocse peakiuuH MpOKaJHBaHHS ca-
Xxapa oGHapyxuau yronb. OTcloja Mbl 3ak/alyaem, 4TO B COCTAB
caxapa BXOAST arombl yrjaepopa. Ho HempaBHibHO 6bIO 6bl
yTBEpXKJaTh, YTO B caxape (6ecuUBETHOM pacTBOPHMOM B BOJe Be-
LIECTBE) COMAEPIKUTCS yrojb (HepacTBOPHMOE BEUIECTBO). ATOMBI
yrjepoaa, uTo6bl MPEeBPaTHTLCA B YroJib, HAOJMKHbI OCBOOOAHTbLCA OT
CBfI3eH C aToMaMH JPYrHX 3JEMEHTOB H CBSI3aThCsl APYD C APYrOM.
STO W MPOM3OLLIO NPH PAa3NOKEHHH caxapa HarpeBaHHeM. To xe
camoe MPOHCXOJHT C MHIeH B OCTaBJEHHOH HA OrHe Ge3 MpHCMOTPA
nocyje, MHILA NPUrOpaer.

Yronb W yriepos He OZHO M TO Xe. Yrjepoj — 3T0 ompese-
JIEHHbIH BMJI 4TOMOB, T.e€, XHMHYECKHH 3neMeHT. ATOMBI 3JieMeHTa
yrjiepoaa MoryT BXOAHTb B COCTAB CJIOXHBIX BELLECTB, 8 MOTYT 06-
pasoBaTh H MPOCTbIe BELIECTBA, OJHO H3 KOTOPbIX — YroJb.

B paccmoTpeHHOM ciyuae XHMHYeCKHH 3jiemMeHT (yriepom) H
OTBEYaIollee eMy IPOCTOE BellecTBO (Yrosib) Ha3blBalOTCS MO-pa3HO-
My. BosiblIHHCTBO 3/1€eMEHTOB HOCAT Te€ XK€ HA3BaHHS, UTO H COOTBET-
CTBYIOLIHE HM TNpOCThbie BewlecTBa. I103TOMY CllOBAa «KHCIOPOL»,
«XKeJIe30» H T. A. MOTYT O3HA4aThb H XHMHYECKHH 3JIeMEHT, H MPOCTOe
BELIeCTBO C TEM K€ HAa3BaHHEM, d& YTO HMEHHO, B Ka){IOM ciyuae
HYX>KHO HayuuThbCsi passinyath. Korga roBopaT: «KHCIOPOAOM Mbl [bl-
WHM>», «KHCJIOPOJL — ra3», TO peub HIET O KHCJIOPOAE KaK O MPOCTOM
BelecTse (MHaue, o MoJeKyaax kucaopoaa). Korpa e rosopst:
«KHCJIOPOJ, COAEPXKHUTCSI B COCTABE BOJAbIY, TO PeYb HAET O KHCIOPO-
Zle KaK XHMHYeCKOM 3jieMeHTe (MHaue, 06 atomax kuciaopoaa). Kor-
Jla TOBOPSAT: «XKeJIe30 NPHTATHBAGTCS MArHHTOM», «H3 JKeJje3a H3ro-
TOBJIAIOT IBO3JAH», HMEETCs B BHJy JKeJe30 — BElLeCTBO, a B Bhipa-
KEHHH «XKeJe30 BXOAHT B COCTAB PIKABUHHBI» CJIOBO «XKEJIe30» —
HAa3BaHHE XHMHUYECKOTO 3/IeMEeHTa.

XHMHUECKHE 3IeMEHTBl MOAPA3NE/sIOTCS HA JIBE TPYNMbl: MeTal-
JIbl H HeMeTasuibl. ATOMBl MeTa/10B 06pa3yloT MpOCThie BellecTBa —
meraibl. Meraanst KaK npocrele 6ewjecTéa MMEOT PAL  OGIIMX
CBOHCTB. Metannbl Hempospaunbl H 06/IAAAIOT XAPAKTEPHBIM «Me-
TaJJIHYeCKHM» GJIECKOM, 3J1IeKTPHYECKOH MPOBOJHMOCTBIO H BBICOKOM
TeIIONPOBOAHOCTbIO. OHH MIIACTHYHBI — MOJA YAAPAMH MOJIOTA He
ApoGsiTest (KaK XpynKue BellecTBa, HANpuUMep CTEK/O), a pacnJio-
wuBaiores. K Merasam oTHOCSATCS XKene3o0, Mejlb, aJIOMUHHMIL, PTYTh,

30JI0TO, cepe6po H Aap.
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Bropyio rpyniny XHMHHECKHX S/EMEHTOB COCTABJIIOT HEMeTal-
abl. K HHM OTHOCSITCS YIJIepOAl, KHCIOPOA, BOLOPOA, cepa. Arombl He-
METan/0B TOXe 06pa3yioT npocThie BellecTBa. Heneraarnbl kax npoc-
Tole GewiecTéa HE HMEIOT TAKOro $PKO BbIpAXEHHOTO BHEIIHero
cxojcTBa, KaK MeTamisl. Mx obuias 0cOGEHHOCTb — OTCYTCTBHE Me-
TannHYecKHX CBOHCTB: OHH, KaK MPaBHJIO, He HMEIOT METa/IH4eCcKOoro
Gaecka, NJI0X0 MPOBOAAT JMEKTPHYECKHH TOK H TEIIOTY.

2 1. Yto TaKoe XHMHYECKHI 3/1€MEHT?
g 2. Kakwe 1Be rpynnbl XHMHYECKHX 3/1€MEHTOB BaM napecTHb? KaKoBbl BHeluHHe
A NPH3HAKH MPOCTHIX BEUIeCTB, 0GPa3OBaHHBIX SMEMEHTAMH STHX rpynn?

3. M3 KakHx 3/1eMeHTOB cocTosT: a) Boaa, 6) caxap?

4. Tlep Te np HHKe npes. H NOAYEPKHHTE B HUX CJOBO

<KHCIOPOA» OAHOA 4epTof, eC/H rOBOPHTCA O KHCJIOPOAE KAK O XHMHUECKOM
S/eMenTe, H JBYMS UEPTAMH, eC/H peyb HAET O KHCJOpOAE Kak O npoctom
BelecTBe; a) B 9HCTON BOJe COAEPXHTCS KHCIOPOX; G) B BOAONPOBOAHO
BOJIe COAEPXKHTCS PACTBOPEHHBI KHCJIOPOA; B) NPH PA3NOKEHHH BOALI Moy-
yaercsi KHCIOPOA; T) phi6a ABIUHT HE KHCJAOPOAOM, BXOASILLHM B COCTAB BOABI,

a KHCJIOPOAOM, PAcTBOPEHHLIM B BOAE.
5. 3anuwKkTe B TETPaAH ONpelelNeHHe MPOCTOr0 W CJOXKHOTO BEUIECTBa, HC-

noap3ys NOHATHE «XHMHYECKHH 3/1eMeHT>.

§ 10. 3HaKH XHMHYECKHX 3J1€EMEHTOB

B xumHH NpHMEHSIOT 0603Hayenksi, objeryaiouie onHCaHue coc-
T4Ba BELLECTB H XHMHUECKHX peakuuii Mexxay HuMH. Kaxcablit xumu-
YecKHil 3/eMeHT 0603Hauaercsi CBOHM 0COGBIM 3HAKOM. XHMHUECKHIt
3HAK, HWIH CHMBOJ, MpejcTaBasier co6ol mepBylo OYKBY HJIH e mep-
BYIO H OfHY H3 MOCJeNyIoUHX GYKB JIAaTHHCKOTO HA3BaHHS 3/IEMEHTA.
Tak, Bogopon, HasbiBaemblii mo-iateiid  Hydrogenium (ruaporenu-
ym), o6osnauaior Gyxsoii H, pryrs — Hydrargyrum (rumpapru-
pym) — Gykamd Hg, xucnopoxy — Oxygenium  (oKcHrenuym) —
6ykBoit O u 1. 4. (Taba. 1). §

3nakom H o6osnauaercs mpu 3TOM H 3JEMEHT BOJOPOA, H
OJIHH aTOM BO/AOpPOAA, 3HaKOM O — 3jeMeHT KHCJIOPOA H OAHH aTOM
KHCA0pOAa, 3HaKOM C — 3JIeMEHT yraepoj H ONHH aToM yraepoaa
H T. 1. :

"J 1. 3anomunte XHMHYECKHE 3HaKH (H HX TPOH3HOLIEHHE) BCEX NepeyHcaeHHbIX
B Tabaxue | 371eMeHTOB.

A 2. Kakue #3 XHMHYECKHX S/IEMEHTOB, yKa3aHHWX B TaGJaHle, BH 3HAeTe B BHIE
NPOCTBIX BellecTs?
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Ta6auua |

Haspanns, XHMHYECKHE 3HAKH H OTHOCHTE/NbHbIE
ATOMHBIE MACCHI HEKOTOPBIX anementon'

Pycckoe nasnanne Jlarunckoe yaapa- Xumuueckuit Oriocu- Mponagomenne
3jCMeNTa HHE BAeMenTa 3NaK 3ne- TeanHan XHMIECKOTO
MenTa ATOMHAN ANaKa
Macea, oK
pyracunan
Asot Hurporenuym N 14 Su
AsiomHHui AsoMHHHYM Al 27 AnoMHHHi
Boaopoa TCuaporennym H 1 Am
JKeneso deppym Fe 56 Peppym
Kuenopon OKcHreHnym (0} 16 (0]
Menp Kynpym Cu 64 Kynpym
PryTts Tnapaprupym Hg 201 Cunpaprupym
Cepa Cyabdyp S 32 3¢
Yraepon KapGoneym © 12 Lle
Pocop Dochopym P 31 Ie

§ 11. OrnocuTenbHas atomMHas macca 3JeMEHTa

Kak uu manbl no pasamepy arombl, HX Macchl onpenenexb. Ecau
BbIPA3HTL MACCy 4TOMA B rPAMMaXx, TO 3HAUEHHE €e OKaXKeTcsl OYeHb
MaJIbIM UHCIOM.

Hanpumep, macca camoro jierkoro H3 atoMoB BOAOPOAd paBHA
0, 000 000 000 000 000 000 000 001 663 r.

Jlnsi BbIpaXcenusi Macc OTAENbHBIX ATOMOB NPHHSTA ocobas eu-
HHIa, paBuas '/,, maccei atoma yraepoaa.

XuMHKH pa6oTaioT He C OTACNbHbIMH aTOMaMH, a C BELIeCTBAMH.
[TosroMy MM BaXKHO 3HAThb HE MAacChl OTHEJbHBIX ATOMOB, a Macchl,
XapakTepH3ylolHe XHMHYECKHE 3JICMEHTbI.

Ceiluac M3BECTHO, YTO ATOMBI OJHOTO H TOrO XK€ XHMHUECKOrO
SJIEMEHTA, KaK NpaBH0, pasnnyaioress maccod. Tak, B NpHPOAHOM
o6pasie xJopa ecTb Pa3HOBHAHOCTH aTOMOB, Macca KOTOPHIX B
35 u B 37 paa Gousbuie '/, Macchl aToma yriepoaa, NpHueM mepBbix
B npupose 75%, a Bropeix 25%. B cpemHem uMcioBoe 3HaueHHE
ATOMHON Maccbl XHMHUECKOTO 3JIEMEHTa XJ0pPa COCTABJISIET:

35+ 0,75+ 37 - 0,25 =35,5

' Bosee noapoGubiil COHCOK XHMHYECKHX 3NEMEHTOB npuseney Ha c. 123.
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Halinennoe uncno nokasmiBaer, BO CKONBKO pa3 CpejfHsis macca
aToMOB X/0pa Gonbure ' /1o Macchl aToMa yraepoaa, T. €. B 35,5 pasa.
D70 YHCIO0 — OTHOCUTEAbHAS ATOMHAA MACCA XMMHUYECKOro 3JIEMEHTA
X0pa.

OTHOCHTE/IBHYI0 ATOMHYIO MaccCy XHMHYECKOTO 3jieMeHTa 0GO03Ha-
yaioT A.. (Mumexc r or caosa relative, uro o3Hauaer «OTHOCH-
TeJIbHBIA»)

[pencrasienne o cnocofe onpeeneHHsi OTHOCHTeIbHBIX aTOMHBIX
MacC HEKOTODHIX 3/€MEeHTOB Bbl MoJyuMTe MO3JHEe (cM. C. 27).

OnNbLITHBIM [yTeM yCTaHOB/MEHB OTHOCHTEJbLHbIE ATOMHblE MacChl
BCEX XHMHYECKHX ‘3;1eMeHTOB, HaNpHMep:

A.(0)- = 15,999, okpyraenno 16
A (H)- = 1,008, okpyraenno 1
A, (S)- = 32,064, okpyrnenso 32

A, (Cl) = 35,453, okpyraenno 35,5 U T. A.

OTHOCHTENbHAs aTOMHAS Macca XHMHMYECKOTO 3J1€MEeHTa — 3TO
4HCIIO, MOKA3hiBaAIOWIEE, BO CKOJBKO Pa3 CPeHsisi Macca ero aToMoB
Goabme '/, Macchl atoma yraepoaa.

3HAUEHHS OTHOCHTENBHBIX ATOMHBIX Macc OGBLIYHO OKPYTISIOT.
OrHOCHTE/LHEIE aTOMHbIE MacChl HEKOTOPBIX 3JIEMEHTOB MpHBEAEHbI B
Tabaxue | Ha c. 23.

2 1. Yem omHuaetcs OTHOCHTeNbHAs ATOMHASi MACCA XHMHUECKOTO 3JeMeHTa

‘ OT Macchl atoma?

A 2. Bo CKOJILKO pa3 OTHOCHTeNbHAS aTOMHAsi Macca Markusi Gosblie OTHOCH-
TeJIbHOR aTOMHOA Macchl yraepoaa?
3. CpaBHHTE OTHOCHTE/IbHHE aTOMHbie MacChl /IEMEHTOB: a) Cephl H MeH;
6) asora H enesa; B) BOZOpOAa H KHesaopoaa.

§ 12. TocrosncTso cocrasa Bemects

Tlouemy B onbite monyuennsi cysbduaa xenesa Mbl CMEUIHBATH
Ccepy Maccoil 4 r ¢ XKenesoMm Mmaccoif 7 r, a He 6panu, Hanpumep,
Kesie3o maccoi 9 r?

B cyabdume xenesa na opun atom jkenesa NPHXOAHUTCS ONHH
atom cepbl. 3HAuMT, B 06pa3oBaHMH CyabHia HKesnesa J0GOH Mac-
Chl GYNET y4acTBOBATb OJAHHAKOBOE YHCJO, Hafnpumep, 7 aTOMOB
XKenesa H n artomos cepl. Ecam wu3secrHo, urto A, (Fe)=256,

A, (S) =232, 10 oTHOWeNHe Mace Kene3a u cepsl B cyabduae xesaeaa
MOXHO BbIYHCAHTD TaK:

56:n:32.n=7:4
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Taxum 06pa3oM, ec/lH OTHOWeHue Macc XKenesa H cepbl 7 :4,
TO 3TH BELECTBA MPOPEarupyioT MOJHOCThIO, MOTOMY HTO B 7 T XeJe-
33 CONEPIKHTCH CTOJBKO € aTOMOB, CKOJIbKO aTOMOB B 4 I cephl.
Ecnun pnsi peakuns B3sitb cMech W3 10 r kenesa u 4 r cepbl, TO
cepa H3pacxopyercs Ha o6pa3oBaHHe CyJb(HAa Kejesa Bcsi, 6e3
ocratka, a Kene3o — ToJabkKo 7 r. OcranbHOE XKeje30 Mmaccoi 3 r
OCTaHeTCsl HeH3PAaCXOAOBAHHbLIM. BMecTo uKcTOro cynbduaa xejesa:
NOJYYHTCS CMeCh, COCTOSIlLAst H3 CyJAb(HAa IKenesa MaccoH
4r+7r=11r u 3 r xeinesa, He BcTynuBiuero B peakuuio. Ecin
3Ty CMeCb pacTOJOYb B CTYNKE H K MOPOUIKY NOAHECTH MAarHHT,
TO MOXXHO BBIJEJHTb HEH3PAaCXOJOBAHHOE KeJie30.

Kakum Gbl cnoco6oM Mbl HH MosyyajH cyab(ui Keje3a, cOCTaB
€ro OKaxeTcsl OJMH M TOT Xe: 7 MaccOoBbIX yacTeil xkenesa H 4 mac-
coBble yacTH cepbl. M Takke npH moJiyueHHH, HanpWMep, BOAbI B
cocTas ee Bcerna BOWmeT 8 maccoBbix yacred KHcaopoaa u 1 macco-
Basi 4acTh BOJAOPOAA.

Cocras ca0CHO20 Bew,ecTéa 00UH U TOT OLe He3ABUCUMO OT
cnocoba eeo noaywenusi. Takum 06pasoM, CJOXHble BeILECTBA
OTJIHYAIOTCS OT CMECEH €lle H TeM, YTO COCTAB CJIOXHbIX BELLeCTB
NOCTOSIHHbIH, @ COCTAB CMeCel MOXHO MPOH3BOJbHO H3MEHATD.

» I. Jlnsi peakums cepsl C JKeJe30M CMelajH jeneso Mmaccoit 7 r H cepy
’ maccoit 7 r. Kakoe W3 BellecTB H3pacXojyetcsi MOJMHOCTbIO, Ge3 ocrarka?
Kakosa macca nosyyennoro cyibuia »xesesa W HeH3PacxoA0BaHHOro Belle-
ctBa (Kakoro?)? 3ajauy peuiuTe yCTHO.

2. B cyabuae UHHKA HA OAMH ATOM CEpbl NPHUXOAHTCA ONHH aTOM LHHKA.
B KaknX MaccoBbIX OTHOUICHHAX HYMHO B3SiTb UHHK M Cepy AJs PeaKuMH,
YTOGBI N0JYYHTb TOJALKO Cy/b(HA UHHKA, 6e3 npHMecH cephl H uuhka? (OTHo-
cHTe/bHAs aToMHasi Macca umHka — 65, a cepm — 32.)

§ 13. Xumuueckne dopmysnbi. OTHOCHTENbHA MOJIEKYJsipHAs Macca
BelecTsa

CocraB npoCTBIX H CIOXHBIX BELLECTB MOXHO BbIPA3HTh XUMU-
ueckoll popmyaoti. YUTo6el HAnHCATh XHMHUYECKYIO (OpMYJY NPOCTOro
BElleCTBA, MHUINYT XHMHYECKMH 3HAK 3JIeMEHTa M K HeMy crnpasa
BHH3Y NpPHNHCBHIBAIOT UH(PY, 0603HAYAIOLLYIO YHCJIO €ro aToOMOB B
MOJIEKYJle, Ha3blBaeMylo undexcom. Tak, MOJeKyJbl KHCJI0poAa H
BOJ0PO/Jia COCTOSIT H3 ABYX 4TOMOB, MO3TOMY HX COCTaB Bbipa)Kaercs
¢dopmynamu O,, H, (unraiorcs: o-iBa, aw-asa).

Yro6bl HamueaTh GOPMYJy CIOXKHOrO BellecTBa, HAAO 3HATh, H3
KaKHX XHMHYECKHX 3JIeMEHTOB COCTOHT BeEILEeCTBO (KauecTBEHHBIH
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SOSTASL W HHCI0 aTOMOB KaX[Oro snementa B ero MosexyJe (Ko-
Juseerseublii coctas). ITHWIYT 3HAKH XUMHUECKHX SJEMEHTOB, @
§isy cnpasa — HHAGKCH. Tak, monekysma Bogbl, cocrosiias H3
ASIX STOMOB BOZODOAA H ONHOrO aToMa KHCJOpoxa, H300paxaercs
gopuyaoii HyO, Kotopas uuraercsi: aw-gsa-o. Mugekc | ne mH-
mercs.

Xumuueckas GOpMyNa — 3T0 yci0BHAs 3anMch cOCTABA BEllECT-
B3 C MOMOWLbIO XHMHYECKUX 3HAKOB H (€CJH HYIKHO) WHAEKCOB.

UTo MBI y3H3€M O BelleCTBe, TO/NLKO BAMVISIHYB Ha ero XHMH-
yeckylo opmysy?

Mbl cpa3y ckakeM, NPOCTOE 3TO BEULECTBO WJHM CJOXKHOE, H3
KaKHX S/€MEHTOB OHO 00pa3oBaHO, H OMNpefeJHM YHCIO aTOMOB
OLLHOrO 3/1eMeHTa, NMPHXOASLUIHXCS Ha Onpefe]eHHOe YHCJIO aTOMOB
apyroro snementa. Ho aTM He ncuepnbiBaloTcsi cpesenusi 0 Belile-
CTBE, [laBaeMble €ro XHMHUECKOH opmyJioi. Uro ke elle Mbl MOXKEM
y3HaTh H3 Hee?

ITo xHmHuueckod (opmyJie BellecTBAa BbLIUHCJSIETCS €ro OTHOCU-
TeabHan mosekyrspras macca (M,).

OTHOCHTEIbHAA MOJIeKyNApHasi Macca BeuecTBa — 3T0 HHCIO,
NOKa3LiBAIONIEE, BO CKOJbLKO pas Macca MOJeKyJb ero GoJiblie
'/, maccel aroma yraepopa.

Yt0o6bl BEIYHCAHTD OTHOCHTEJIBHYIO MOJEKYJASPHYIO MACCy BelLecT-
B4, HANO CJOXHTb OTHOCHTEJbHbIC ATOMHbIE MACChl C yUeTOM UHCJIA
ATOMOB KaxK/J0ro 3/eMeHTa B COeJHHEHHH.

Tak,

M, (H,0) =1+2+4 16 =18.

[To xuHMHYECKOi (OPMYJe MOXHO BBIYHCIHTL AMaccosvie 00AU
srementos B Bewecte. Maccopasi jonsi (0603HauaeTcs rpedeckoit
c20%  — oMera) [I0KasbiBaer, Kakylo 4YacTb OT OTHOCHTEJb-
MONEKYJAAPHON MACChl BEUIECTBA COCTABJSCT OTHOCHTE/IBHAS
OMEAS Macca 3JeMEHTa, YMHOXKEeHHAsi Ha HHJICKC MpH 3Hake 3Jje-

s gopmyae.
OBVI) 10110 BHIPAXAIOT NPOCTON MK ACCHTHUNON JPOGDIO,
0

or0 B NPOUEHTAN.

E DHM TIPHMEPHL.

Mpsmep 1. Briqucante MACCOBYIO A0MIO XHMUICCKHX 9/NCMCHTOB
@ u soropoaa B soae. Xumuueckan popmyna soun H,O.

M (H,0) o1 24 16 =18




Haxo}lHM MaCCOBle JA0JI0 Boﬂopoﬂa B Boje:
o(H) 524:(H) . Pkl
) =3, (,0) 15
HaxoﬂHM MaCCOBle yi{o)§ o] KHCJIOPOIla B BOJE:

9(0)=1— =4~
1—0,11=0,89, nau 89%

3Has cocTaB BellecTBAa H OTHOCHTEJbHYIO AaTOMHYIO Maccy On-
HOFO H3 3JIeMEHTOB, MOXXHO BbIYHCJIHTb OTHOCHTEJIbHYIO aTOMHYIO
Maccy Apyroro 3sjemeHnTta. Tak, Gblid oOnpejejeHbl OTHOCHTeNbHbIe
ATOMHBIE MacChl HEKOTOPLIX 3JIEMEHTOB.

Mpumep 2. Xumuueckass (opmysa yrapHoro rasa — BELLeCTBa,
COAEp K allerocsi, HampHMep, B BbIXJONHBIX rasax AaBTOMAWIHH, —
CO. Ha onbite ycranosHiH, uto B 100 r sTOro BeilecTBa Ha AOJIO
XHMHUECKOro 3jieMeHTa yrjepoaa npuxoaurcs 42,86 r, a Ha poio
Kuciaopona — 57,14 r. BbluMC/IHTE OTHOCHTENbHYIO aTOMHYIO Maccy
KHCJI0pPOAa, ec/IH OTHOCHTe/IbHAsi aTOMHasi Macca yrJjepoja NpHHATA
paBHo# 12.

Cocrapsisiem mponopuHio:

42,86:57,14 =12:x

%:0,11, wan 11%

Pewasi nponopuuio, HaxosuM OTHOCHTEJNbHYIO aTOMHYIO Maccy
Kueqopona (x):

x=2LH12 1599~ 16

A,(0)=16

Takum o06pa3oM, xuMHueckas ¢opmysna Bbipaxkaer: 1) ka-
YECTBEHHBIH COCTAB BELLECTBA — H3 KAKHX XHMHYECKHX 3/1eMEHTOB
OHO COCTOHMT; 2) KOJHYECTBEHHBI HJIM aTOMHbIH COCTAB €ro Mmoie-
KYJIbl, T. €. YHCJO aTOMOB KaX/0TO 3JIeMEHTA.

[To xumuueckoil hopMysie MOXKHO BBLIYHC/IHTb: 1) OTHOCHTEJbLHYIO
MOJIEKYJISIPHYIO Maccy BELLecTBa; 2) MacCoBble JI0JIM 3/IEMEHTOB B
BEllecTBe; 3) OTHOLIEHHE Macc 3/eMEHTOB B CJIOXKHOM BelllecTBe
(cm. § 12). :

IIpn HCHOJIb30BAHHH XHMHUYECKHX (OPMYJ HEOOXOAHMO pa3tu-
patbca B o6o3Havenusx. Tak, 3Hak O 0603HauaeT OJIMH aTOM KHCJIO-
pona. Ecau nanucano 20 (aBa-0), TO 370 O3HAYaeT ABA OTAEIbHbIX
atoma kucnopoaa. CoBcem apyro# cmbica umeer 3anuch O, (0-aBa).
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Owna 0603HA4aET MOJEKY/y ra3oo6pasHoro Kucsmopoxa COCTOSILLLYIO
3 ABYX aTOMOB KHCJIOPOAA. ’

UroGhl H30OPA3HTL TPH MOMEKYJIBl ra3006pasHoro KHCJI0pPOAa,

uerhpe MOMCKYIR BOLM, MHWYT uudpPLl nepex  popmysnamu:
30, (tpu-0-18a), 4H;0 (uetsipe-aw-spa-o). Gopmy. :

Upcno nepei POPMYJIOH, HasbiBaemoe Koagppuyuentom, O3HA-

qaeT YHCIO MOJEKYJ JaHHOTO BellecTBa.

-~

1. O6o3navbTe aTOM KHCIOPOA3, ABA aTOMa KHCIOPOAA, MOJIEKyJly KHCJIOPOAA,
JlBe MOJIEKYJIH KHCJI0POAA.

2. Uro o3nauaior cieayiowue sanucu: 5H, 3C, 7H,, 2CO,? Ilpountaiite 3a-
TTHCH.

3. a3 xzopoBonopon Meer dopmyny HCL. Ero cocras ycranosien ombit-
awn nyrem: H — 2,74%, Cl — 97,26%. Boiumcaute no stim AaHHBIM
OTHOCHTE/IbHYIO aTOMHYIO Maccy xJiopa, ecin A, (H) =1.

4. Hannwure XHMHYeCKHe (OPMyni: a) Boaml, 6) cyibduma xese3a, MPOH3-
Hecute HX. BLUHCIHTE OTHOCHTE/BHYIO MOJEKYJSIPHYIO Maccy Kax/oro Be-
11{ecTBa.

5. OTHOCHTE/IBHbIE MOJIeKY/AIPHEIE Macchl OJHOrO H3 COEJHHEHWH yriepoaa C
KHCJOPOZIOM H Ta3a — a3oTa (ero MoJieKyJia COCTOMT H3 ABYX aTOMOB) OJ-
nakoBbl. HanuuwuTe QOPMYJbl STHX ABYX BElIeCTB, NMPOYHTANTE HX.

6. OTHOCHTEJIbHBIE MOJIEKY/IIPHHE Macchl OJHOTO H3 COENHHEHHIi a3oTa ¢ KHC-
JOPOAOM H OJHOTO H3 COBJHHEHHH yrepoja € KHCJOPOAOM OJHHAKOBb M
papiibi 44. BhiBeHTe XHMHYECKHe (OPMYJbI 3THX JBYX COEAMHeHHil, MPOuH-
TaiiTe HX.

7. BBIUHCJAHTE MACCOBYIO AO0MI0 KaXKI0r0 XHMHUYECKOrO 3/€MEHTa B BeulectBax
no ux (opmysam: a) okchaa kenesa Fe)O; 6) okcupa yraepasa CO.,
p) okcnna marnua MgO.

8. [pounTaiiTe: XHMHUECKYIO (POPMYJY, NpOBEAHTE HEOGXOAMMBIE pacueThl H H3-
JI0XKHTE MO MPHBENEHHOMY Bblle NJIAHY CBEJEHHS, KOTOPbe OHA Aaer O cJe-
JAyIOUHX BellecTBax: a) riiokose CgH,,0g, 6) cepuoii kucaore H,SO,.

9. Mosexyna caxapa COCTOHT H3 |2 aTomoB yrnepoaa, 22 aTOMOB BOAOPOAA
u 11 atomoB Kicaoposa. Hanuwmire XuMHueckyio gopmyay caxapa, BbiuHCAHTE
ero OTHOCHTEJIbHYIO MOJIEKYJIADHYIO Maccy.

10. He ofpauasick K TabiHue OTHOCHTE/bHBIX ATOMHBIX Macc, ckaxure, rae
coepHTCs GoAbIUE Xese3a: a) B cyabpuae xesneza maccoil | T HaM B MHHE-
pasie MHPHTE, XHMHUECKas ¢opmyna koroporo FeS,, maccoit | T; 6) B Marsut-
Hom keseatisike Fe;0y Maccoii | T uin B kpaciom xenesnsike Fe,Op mac-
coit 1 1?2

11. KpoMe u3pecTHoro BaM cyabuaa »xenesa, cepa 0Gpasyer C IKeJe3oMm
B APYPHX YC/IOBHAX COBAHHEHHe, B KOTOPOM Ha 7 MaccoBbiX yacreil xene3a
npuxoautes He 4, a 8 Maccoshx yacrell cep. BuiBeauTe H mpouHTaiiTe
(opmyIy COBAHHEHHS.

12. Tlps rOpeHHH Cepa CORAMHSIETCH C KHCJIOPOJIOM, MpHUEM TMOJyHaACTCH
CoeHHEHHE, Macca KoToporo B 2 pasa Goabuie Macchl cropeBieii cephl.
Buipeante OPMyy STOTO COBHHHEHHS, 3HAsl, YTO B €ro MOJIEKyJe COAEPHKHT-

Cfl OfIHH ATOM CEphl.



§ 14. BaneHTHOCTbL ATOMOB 3JIEMEHTOB

Jlo cux nop Bbl MOJb30BaMHCh (OPMYJIAMH BELLECTB, MPHBEAEH-
HBIMH B yueGHHKe, HJIH BaM HX HasblBaJs yuurteab. Kak e cocrasis-
I0TCSl XHMHYEecKHe (opMyJibi?

XuMHUecKHe (OpPMYyJsibl BBIBOAATCA HA OCHOBAHHH JlAHHBIX O
KAaueCTBEHHOM M KOJIMYECTBEHHOM coctaBe BeuiecTB. OmMBITHBIM
nyTeM, HampHMep, yCTAHOBJEHO, UYTO B JIO6OH MOPLHH BOABI Ha 8
MaccoBbIX YacTeH KHCJI0pOoja MpHXOAHTCsA | MaccoBas yacTb BOAOPO-
faa. Tak Kak HauMEHBLUIMM YHCIOM aTOMOB KHCJIOPOAA B MOJEKYyJe
BOJBI MOXKeT ObiTh ofMH artoM, T. e. 16 [A.(H)=16], To, cienoBa-
TeJIbHO, Ha BOJLOPOZ B HeH NPHXOAHTCSA 2, T. €. ABa atoma (A, (H) =1].
3HayuT, B MoseKyJe BOJAbl OJHH aTOM KHCJOPOAa H JBa aroma
Bonopoaa. Takoi crnocoG cocTaBleHHS XHMHYECKHX (OpMYJ TpH-
MEHSIETCsl TOJBKO B TeX Caydyasix, Koraa ¢opmysa NaHHOTO BellecTBa
BBIBOJIHTCS BIEPBLIE.

Beniects ouyeHb MHOro, H eciad Obl HYXHO GblIO 3ay4yHBaThb HX
dopmyJibl, TO H3yueHue XHMHM ObUIO Obl OueHb TpyAHbIM. OKa3bi-
BAeTCsl, MOXHO CYAMTh O COCTaBe BElLlecTBa H HamucaTtbh ero Gopmy-
Jy, 3Hasi 3aKOHOMEPHOCTH coeHHeHHsi aTomoB. [lusi 3TOro HeoG-
XOAHMO O3HAKOMHTBCS! C HOBBIM CBOHCTBOM aTOMOB — 8A/2EHTHOCTHIO.

Paccmorpum cocras neckonbkux seutecrs: HCl, H,O, NHz, CH,.
W3 npusepeHHbix (OpMys BHAHO, YTO aTOM XJ0pa COEJHHEH C
OLHHM aTOMOM BOAOpOAa. ATOMbI [APYrHX 3JE€MEHTOB — KHCJIOPOAA,
a30Ta, Yrjepoja — COe/HHEHbl C Pa3HbIM YHCJIOM aTOMOB BOJLOPO-
la— 2, 3, 4.

CBOWHCTBO aTOMOB 3/1EMEHTOB MPHUCOEAHHATH ONpPEJeSeHHOe YHCIO0
APYrHX aTOMOB Ha3bIBAETCH BAJEHTHOCTbIO. 33 €AMHHLY BaJeHT-
HOCTH TpPHHATA BAJIEHTHOCTb artoma Bojopoaa. Atom Bogopoja He
NpHcOeqHHsACT GOJblle ONHOrO aroma JPYrHX 3JeMEeHTOB. ITO
BHIHO H3 XHMHYECKHX (hOPMYJI COeLHHEHHH, HaTnpHMep:

HBr, H,S, PH;, SiH,
[IpencraBum aTH (opmyiibl TaK:
H
H—Br, H—S—H, H— F—H, H——:Si—H

H H
UepToukH 03HAualOT 34€Ch CBS3H. MeXy aTtomamu. Kaxjas uep-
TOYKa O3HauyaeT onHy cBa3b. IIpu Takom rpacduueckom cnoco6e
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H306paXeHHsl MOJIEKYJ CPa3y BWIH
cnﬁazuu: a Kakue aTOMb? Hey cs:aa(:mKa'}(Zi A g
. , Gopmyna Bombl MoKa-
3biBaeT, 4TO-B €€ MOJCKYJIE 062 aToMa BOJOpona CBA3aHbI C ATOMOM
;‘:;“:5:“; 1}1{:0?6‘i:'l:)m:::;l:pygu:uipy;;rh; W3 npuBeneHHbIX BbllIe
€HTOB (xaopa, Gpoma)
NPHCOGAHHSAIOT K ce6e 1o omHoMy artomy BOJOpOAA — 3TH M-
MeHTbl OAHOBAIEHTHDLI, aTOMbl NDYTHX 3JIEMEHTOB (KHCAOPOAA, CE-
pbl) NPHCOCAHHAIOT MO /B4 aTOMa BOLOPOAA — STH SJIEMEHTI
[BYXBAJIEHTHb H T. 1. “

B Mmosekyse BOAbl CyMMa EAHHHL éaneumoc-ru JBYX 4TOMOB
Bofopofa (2) paBHa BANEHTHOCTH atoma KHenopopa (toxe 2).
B merase CH, BaieHTHOCTb atoma yraepoma (4) paBHa cymMe
e[HHI| BaNEHTHOCTH HEThIpeX aTOMOB Boxopoxa (Toxe 4). B moue-
Kynax pacCMaTpHBAGMbIX COENHHEHWH, COCTOAUMX W3 ABYX 3Jie-
MEHTOB, 00U4ee 4UCA0 eOUHUY BANEHTHOCTU ATOMOB 00HO20 INCMEH-
Ta pasHo obujeny Hucay eOUHLY BANEHTHOCTU aromos O0pY2020
anemenTa. BaleHTHOCTb aTOMa BOAOPOAA BO BCEX €ro COefHHEeHHSIX
pagia 1, T. e 80dopod @ceeda 00HOBaneHTeH; BaJEHTHOCTb
aToMa KHCIOpOAa BCEra paBHa 2, T. e. kucaopod scezda 08Yx-
ganenren. Tpaduueckne GOPMYJbl NPOCTHIX BelLECTB — BOAOPOAA H
xucaopona: H—H u Q=0.Yacro, roBopst o sanentHoCTH, ONyCKAOT
CJI0BO «aTOMOB» H TPOH3HOCHT: «BAJEHTHOCTh 3JeMeHTa», d He
«BANEHTHOCTb ATOMOB 3JIEMEHTa».

[To (popmyJne BELULeCTBA, COCTOSILLErO M3 ABYX 3JEMEHTOB, MOXKHO
OnpefeHTh BaNEHTHOCTb OAHOIO 3JIEMEHTA, eClH H3BECTHA BAJICHT-
woerb apyroro. Tak, 3Hasi, UTO BAJEHTHOCTb KHCJOPOA@ BCETAa
paBHa 2, JErKO OMPENCNHTb BAJEHTHOCTh JAPYIHX 3JEMCHTOB MO
dopMyaaM HX COeJIMHEHHH C KHCa0opojoMm, Hanpumep docpopa mno
dopmyne P,05. Jlusi 37010 HAXOAHM OGlLEe UHCIO EAHHHIL BAJIEHT-
HOCTH KHCJIOPOAA, YMHOXAsl ero BAaJEHTHOCTb (2) Ha uHCIO aTOMOB
g mosekyae (5). IMonyuaem 10. TakoBo e JO/MKHO ObITb obuee
YHCIO e/IHHHLL BAJIGHTHOCTH Y ABYX aToMoB (ocdopa. CaepoBareib-
Ho, BajeHTHocTb Qocdopa B okcuae docdopa pasua 10:2=5.
BaseHTHOCTb SMEMEHTOB B (hOpMysax npHHATO oGo3Hauarh Han

Vo
{X XHMHUECKHMH 3HAKaMH puMcKuMi uugppamu P,yOs.

OnHA XHMHYECKHE 3JIeMEHTbl NPOSIBJASIOT BO BCeX CBOHX COCIH-
HEHHSIX ONHY H Ty K€ NOCTOAHRYIO BAJCHTHOCTb, JApYrHe — pas-
HYIO, Nnepesexnyio 6aienTHoCTs (Tabu. 92). Tak, naTpuii, Kaauid B
XHMHUECKHX CO@IHHEHWSIX BEerla OJHOBANEHTHbI; KHCJOPOA, UHHK,
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MarHHH, KanbUHWH BCerga NBYXBaJieHTHb. Ba/leHTHOCTb 3THX 3Je-
 MEHTOB mnocTosiHas. M3 meTaanoB, ¢ KOTOpPbIMH Hauie BCEro Bam
TIPUIETCS BCTPEYAThCsl, TePeMEeHHYI0 BaJEHTHOCTb MPOSBJSIOT Menb
U 2Keae30. ATOMbI C MepeMeHHOH BaJIEHTHOCTBIO NMPOSIBASIOT TO OAHY,
TO APYryio BaJeHTHOCTb B 3aBHCHMOCTH OT TOrO, C KAKHMH 3JEMEeH-
TAMH H B KaKHX YC/IOBHAX o6pasyercs HX COefHHEHHE.

K Ha3BaHHIO BellecTBa, 06paaoaaHHor0 3JIeMEHTOM C ME€peMeH-
HOH BaJIeHTHOCTbIO, R0GaBisieTcsi B CKOOKax 06O3HAUeHHE BaJIeHT-
HOCTH pHMCKOH uHdpo#, Hanpumep: FeCl, — xaopua xenesa (II),
FeCl; — xnopup xenesa (III), SO; — okcup cepsi (VI), SO, —
okeun ceput (IV).

1. Mepennunte (opMyabl BOAOPOAHBIX COEAHHEHHH 3/€MEHTOB, NpPHBEACHHbIE
B 3TOM naparpage, H 0603HaubTe PHMCKHMH UH(PaMH BaJE€HTHOCTH SJEMEH-
TOB, COEQHHEHHbIX C BOJIOPOJAOM.

2. Buinunte dopmysisl i 0603HaubTe PHMCKHMH UH(paMH BaJeHTHOCThL 3Je-
MEHTOB B COGAHHEHHsIX: a) ¢ cepoif, 3Hasi, 4To oHa AByxsanentha: Al,S,,
Na,S, MgS, CS,, PbS, Ag,S, ZnS, 6) c XJ0pOM, 3Hasi, YTO OH OAHOBAJEHTEH:
KCl, CaCl,, FeCl;, CCl,, PCl;, ZnCl,, CrCl,, SiCl,.

3. Kakyio BanentHoctb nposipasier: a) menb B okcnaax Cu,O u CuO, 6) xe-
aeso B okenaax FeO n Fe,04?

4. KﬂKHC Bbl 3HAETE JIEMEHTLI C MOCTOSTHHO BaJICHTHOCTbIO, pauuoﬁ: 21) ean-
nuue, 6) apym?

§ 15. Cocrasaenne (opmy.s No BaJNEHTHOCTH

3uas BAJIEHTHOCTb, MOX>XHO COCTaBJATH (pOpMlebl CJIOKHBIX Be-
LECTB, COCTOAUIHX H3 JBYX XHMHUCCKHX 3JIEMEHTOB. COCTaBHM,
Hanpumep, d.)OpMyJIy OKCH/3 aJIIOMHHHA, €CH H3BECTHO, UTO aJIlOMH-

HHH TPEXBaJIEHTEH. ITHuieM XHMHYECKHEe 3HAKH aJIlOMHHHS H KHCJ0pPO-
1 1

Ia W 0603HauyaeM WX BajeHTHOCTb UHdpoi Han 3uakom: AlO. Hau-
MeHblIee obliee KpaTHOE YHCEJ, BbIPa)KalolUlHX BaJeHTHOCTb 3 H 2,
paBHo 6. YtoGbl HAaHTH YHCJIO ATOMOB aJIIOMHHHSI H 4YHCJIO ATOMOB
KHCIIOpO/la, JeAHM 3TO HaHMeHbluee obliee KpPaTHOE Ha BaJlEHT-
HOCTb amoMHHHs (3) W noayuaem 6:3 =2 (2 aToma allOMHHHSA);
AGJIHM 3TO e HaWMeHbliee o6Liee KPATHOE HA BaNCHTHOCThb
KdHcaopopa (2) u moayyaem 6:2=3 (3. aroma Kuciopona).
[punuchiBaeM HaiifeHHble YUCJA ATOMOB aJIOMHHHSI H KHCJOPOAA K
XHMHYECKHM 3HAaKaM HMX H noJyyaem (GOpMYyJy OKCHAA aNlOMHHHS
Al,0,. IpoBepum, paBHO JH O6LLEE YHCJIO EIHHHMIL BAJIEHTHOCTH aTo-
MOB ajioMHHHsI OGLEMY YHCIY EAHHHLL BAJIGHTHOCTH ATOMOB KHCJIO-

31



Muxaun Bacuiabesuy
JIOMOHOCOB
(1711—1765)

——

Besuknil pycckuii yuenbiii. Chii pbi6Gaka-
nomopa. Ilo caosam A. C. Tlywkuna,
«HCTOPHK, PHTOpP, MEXaHHK, XHMHK, MHHe-
paJsior, XYAOXHHK H CTHXOTBOpeW — of
BCe MCnbiTan H Bee nmponuk». OGocHOBan
3aKOH COXpaHEHH§I MaccChl, ONHpasick Ha
HEro, OOLSICHH/ OGXKHI MeTajuloB. 3ao-
JHJ OCHOBBI ATOMHO-MOJIEKYJISIPHOTO Yye-
HH#A, BBEJ B XHMHIO KOJHYECTBEHHbIE Me-

——

/ TOAB! HCCJICAOBAHHS, OGBEIHHHI XHMHIO ¢
\; /,//3’ (H3UKOH B HOBOH Hayke — (hH3HUecKol
YA XHMHH.

=

«Bo Tbme AO/KHBLI 06paiiaTbesi (HH3INKH,
a 0co6JIHBO XHMHKH, He 3Hasl BHYTPEH-
HEro HEeUyBCTBHTEJbHBIX YacCTHIL CTpoe-
HHSTY.

(M. B. llomoHOCOB)

pOla, YMHOXHB BaJIEHTHOCTb KaXXJOro 3JIEMEHTAa Ha HYHCUIO €ro
aromos! 3-2=2.3, IMpou3senenusi paBHbl — ¢opmysa cocrasieHa
npasuibHo. Takum 06pasom, 4TOGB! COCTABHTL XHMHUYECKYIO hopmyay
BEIIECTBA MO Ba/JeHTHOCTH 3/E€MEHTOB, COCTABJSIOLLMX BELIECTBO,
Hano: |) mamucarh XWMHUECKHE 3HAKH 3JIEMEHTOB W O0OO3HAUYHTH
BaJIGHTHOCTh KAXOrO 3jeMeHTa PHMCKOH UHOpO#; 2) HaiTH Hau-
MeHbuiee O06luee KpaTHOe uHceJ, BBIPAXKAIOWMX BAJICHTHOCTD;
3) pa3ajennTth HauMeHbliee 00llee KpaTHOE Ha BaJEHTHOCTb KaXIo-
IO 3/IEMEHTA H MOJyYeHHOe YMCIO (HHAEKC) MPHIHCATHL CHHU3Y CnpaBa
K 3HaKy 3JieMeHTa.
TaG6aununa 2

Banenrnocts atomos HEKOTOPHIX 3JEMEHTOB B COEAHHEHHAX

Beanunna sasentuoerit Meraann Hemeraaan
Onuobanentibie Na, K, Ag, Cu, Hg H, Cl
JlpyxBanentble Mg, Ca, Ba, Cu, 0, S
Hg, Fe, Zn, Sn,
Pb, Cr
Tpexpanenthble Al, Cr, Fe N
Yernipexpancurusie @, Si, 'S
MsTusanenthbie N, P
Wecrnpanentise S
[lpumeuanne Ilpuprom BHAENEHb SAEMEHTH C MOCTOAH-
HOH BaZIGHTHOCTBIO.

2



Jxon NAJBTOH
(1766—1844)

Buipaiomniicsi anrauicKuit yuenbiit, Chin
TKaya, caMOyuKOH yCBOHJI (H3HKY H Ma-
TeMaTHKY, a C JIBEHaALaTH JIeT caM CcTas
06yuatb MM DEGAT B CeJbCKOH LIKOe,
Mponsruyn Bnepen yuenwe 06 aTomax,
BBeAsl MOHATHe 06 aTOMHBIX Becax (Mac-
cax). Ilepsulif cTan npHMeHATH XHMHue-
ckue dopmyabl (3aMeHeHHble BMOC/ENCT-
BHH COBPEMEHHBLIMH) H PACCUHTHIBATH N0
HHM cocTaB BeulecTB. «YuexHe o6 onpe-
ACIeHHbIX OTHOWEHHAX Ka)ercss MHe
MHCTHYECKHM, eCJIH MBI HE NpH3HaeM
atomioli Teopuu». «Hccaeposanus Hap
Onpene/ieHHeM  OTHOCHTEJBHBIX  BECOB
MeJbYailnX 4acTHYEK Tes... ABAAITCS
COBEpUICHHO HOBOH 3ajayeiis.

(0. DaabToH)

» 1. TMonbsysick TaGauuell 2, cocrasbre (OPMYAB CACAYIOLIHX COEAHHEHHIt:

$ i I m e .

. @) CacCl, MgN, ALY, ®e.cl, CCl; 6) MgSi, Si0, CapP, Si,Cly
AlCly.

2. CocraBbTe (DOPMYJ/bI CJAONKHBIX BELLECTB, OGPA30BAHHBIX KHCJOPOLOM H
cienyloutimn aaementamu: a) Mn(VII), Cr(VI), Sb(V), Sn(IV), Cr(III),
N(Il), Hg(I); 6) CI(VII), S(VI), As(V), Pb(IV), B(III), Sr(II), Cu(l).
XuMuueckuii 3Hak Kucaopoga B (OpMyJax MHWYT Ha BTOPOM MecTe.

§ 16. ATomMHO-MOJIeKyNApHOE yueHHE B XHMHH

Kak Bbl yGemunuch, MONEKy/IsipHas TeOpHsi OODBsCHSAET (H3HUe-
CKHe $§IBNEHHsI, NPOHCXOMAsILHE C BellecTBaMH. YueHue 06 aTomax
NPHXOLHT HA MNOMOUIb MOJEKYJIAPHOH TEOpHH TpH OGBICHEHHH
XHMHYecKHX siBjieHHiH. OGe 3TH TEOPHH — MOJIEKYJsIpHAsA H aTOM-
Has — OGbeMHAIOTCH B aTOMHO-MOJEKyJsipHoe yuenue. CyluHOCTb
3TOTO Y4YeHHsI MOXHO C(OPMYJHPOBaTb B BHAE HECKOJbKHX 110~
JIOXKEHHI. .

1. BeuwecrBo fgeanmo He [0 OECKOHEUHOCTH, a JHIIbL A0 €ro
MOJIEKYI.

2. TIpu (hu3HUeCKHX SIBJEHHAX MOJIEKYJlbl COXPaHSAIOTCs!, NpH
XHMHYECKHX — pa3pylualoTcs.

3. MoJieKyJibl BelLeCTB COCTOSIT M3 AaTOMOB; NPH XHMHUYECKHX
peakuusax aToMbl B OTJIHYHE OT MOJIEKYJ COXPaHSIOTCS.

4. ATOMBI OIHOTO 3JIEMEHTa CXOJHbI APYr C APYroM, HO OTJiHYa-
I0TCSI OT aTOMOB JI060ro APYroro 3JeMeHTa.
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5 XuMHUECKHE peaKklHH 3aKJIHalTCH B 06pasoBaHun HOBBIX

pelecTs H3 TeX XK€ CaMbIX aTOMOB, H3 KOTOPbIX COCTOSI/IH HCXOAHbIE

peLlecTBd.
Vuenie 00 ATOMax 3apOAHIOCh B TPYAAaX JAPEBHETPEYECKHX (H:

ocod0B 33R0ATO S0 Hauana Hawe# 3pbl. OrBeprasi Bepy B GOros
j uyaecd, OHH MBITANHCH 00BSICHATh BCE 3arajlouHble sIBJIEHHS
(IpHpObI €CTECTBEHHLIMH NpHUHHAMH — COelHHEHHEM H pasbejHHe-
[ieM, NEpeMElleHHEM H CMELIHBAHHeM HEBHAMMbIX HacTHUeK —
BeuH0 CYLIECTBYIOLIHX aTOMOB. YueHHe 06 aTomax, Kak Ge3GoxHOe,
jia IPOTSKEHHH MHOTHX BEKOB NDECI/ICN0BANOCH CJIYXHTEIIAMH HepK-
s, Ero nociefoBateneif NOABEpraiH rOHEHHAM, HX KHHIH CXHIafH.
Ho @unocosl APEBHOCTH HA3BIBANH AaTOMAMH TO, UTO Mbl ceiuac
naspiBaeM MOJeKyaamH. ITosToMy OHM CMOrJIM OGDBSCHHTb JIHIIb
(H3HueCKHe FBNCHHA: BeTep H OypH, pacnpoCTpaHeHHe 3amnaxos,
fenapenie BOZbL.

OcHOBHbIE TIOJOXEHHSI ATOMHO-MOJIEKYJISIDHOrO  ydeHHs GbuM
paapadoTaHbl JHIIb B CepefuHe XVIII B. M. B. JlomoHOCO-
BbiM. OH 0OBABHI H3yueHHe CTPOCHHSI BELLECTB TJaBHOH 3aia-
yel XHMHH.

Beeobliiee NpH3HAHWE ATOMHO-MOJIEKYJISIDHOE YueHHEe MOJy4HI0
nocne pabor auramiickoro xumuka J. JanbTou a.

XuMusi JefcTBHTENbHO CTajla HAYKOH JIHILb C Tex mop, Kak
XHMHUECKHE DEdKLUHH HauyaJh HCTOJNKOBBLIBATL C TOUKH 3peHHs
ATOMHO-MOJIEKYJIIPHOTO YYEHHSI.

2 1. B 1745 r. M. B. JlomonocoB mucal: «JJIEMEHT ©CTL 4acTh Tead, He
e COCTORILER M3 KaKHX-AHOO MEHBIUHX H OTJIHUHBIX Meucy co60i0 Ted... Kop-
A nycKyAbl ecTb cOGpaHie 3AeMEHTOB B Oy HeGoabuyio maccey... Kopnyckyas

ONHOPO/IHBY, €CJH COCTOSIT M3 OAHHAKOBOrO UHCHA OLHIX H TEX JKe 3JCMEH:
TOB, COPAHHEHHLIX OAMHAKOBHIM 06[);\30.\1... Kopnycnym-l pa3nopoanbl, Koraa

SJEMEHTB! HX PAgJHuMbl H COGAHHEHB PA3IHUYHBIM OOPA30M WAH B PA3NHYHOM
YHCAE, OT STOr0 3aBHCHT OeckoneuHoe pzluuouﬁpu:mo Tea»  (MOAYCPKHYTO
Hamn. — Agropet).

Conocrassre NPHBEACHHYIO BBUAEPKKY € COBPEMCHHBIMI MPEACTABICHUAMI 0
MOJIGKY/IaX H aToMax; 3aMeHHTe B ILHTAaTe MOAUEPKHYTHIC cJjoBa (3NEMEeHT,
TEJN0, KOPNYCKyna) TemH, KOTOpble Mbl NPHMEHHJH Obl B HacToslee BpeMi

(Bewecrso, monexyaa, aToM).

2. Tlepenuiumre npuuc}mmliﬂe HIDKE MPeLIOKCHHA, BCTABHB BMECTO MPOIYCKOB
CloBa: mMosekyaa (Monekyabt), atom (aTombl); cobuaionaiite nanexmu.

a) Boanyx — CMECh, B COCTAB KOTOPOH BXOAAT ... KHCJAOPOAA.

6) B .. Bomm copepiarcs ... Kucopoaa.

B) n[)ll PAacTBOpeHHHt KHCA0pOaa B BOAE ... KHCJI0poAa pacnpeaeasiiotTesi Mexay
- BOJBI.

34



"
r) Jasi ALIXaHHS JKHBOTHLIX HEOGXOAHMbI ... KHCJAOPONA.

a) Chajkuit BKyC BapeHbsi NPHHAANEKHT CONEPXKAUIUMCS B HEM ... caxapa.
€) ... BOAbl COCTOSIT M3 .. BOAOPOAA H KHCJIOPOAA.

K) 3anax HOMHOH HACTOAKH O0GYCJIOBJAHBAETCS HCNAPEHHEM H3 Hee ... Hoaa.
3. Jlo BO3HHKHOBEHHs yueHHsi 06 aTOMax XHMHKH B TeYeHHEe MHOTHX BEKOB
GesycneuHo nbiTaiKeh ¢ NOMOILBIO XHMHYECKHX pPeakuHi npespaTHTh Hebnaro-
pOLHbIe MeTa/ibl B 304070, Kak o6bsicHHTb B cBeTe YyyeHus o6 aTtomax
HEOCYIIeCTBHMOCTD  3TOH 3agaun?

§ 17. 3aKkoH coxpaHeHHsi Macchl BeLLECTB

TlponyxTbl /1060H XHMHYECKOH peaKIHH COCTOAT H3 Tex xKe
caMblX aTOMOB, H3 KOTOPBIX COCTOSIH MCXO[HblE BEILECTBA. ATOMbI
NPH XUMHYECKHX peaklUHsX COXPaHSIOTCH, 3HAYHT, MOJKHA CO-
XpaHsTbCs H Macca BCeX aTOMOB, BMecTe B3ATHIX. B Takom cuay-
uae MPOAYKTHl JIOGOH XHMHUECKOH peakLUHH NOJKHbI HMETh Maccy
TAKyIO XKe, KakoBa 6bwia o6uiasi Macca HCXOAHbIX BELLeCTB.

Kaszasoch 6bl, onbiT HHOTA MPOTHBOPEUHT 3TOMY. TaK, MeTaJbl
NpH NPOKaJHBAHHH HA BO3JyXe MpPEBPAlAIOTCS B XPYNKHE OKalM-
Hbl, Macca KOTOpbIX Bceraa OGosbliie MacChl METaJJIOB A0 OMNbITA.
Moxer GbiTb, K MeTajlly NPHCOEAHHSIOTCS KAKHe-TO UYACTHUKH H3
Bo3nyxa? Kak yGenutbess B stom? Ilpocroe peiwenue Gbuio Hafine-
Ho M. B. JlomonocoBbiM. BmecTo TOro uToGbl NMpoKajHBaTh MeTal-
Jbl H4 OTKPBITOM BO3JyXe, OH MpOKaJHBAJ HX B 3amNasiHHBIX CO-
cypnax — peroprax  (pue. 12).
Meraus npespaiiajics B OKalH-
HY, 3HAYNT, Macca AOJXKHA Obl
yBenuuntbes. Ho macca cocyna
nocJjie onbiTa Gbl1a TAKOH XKe, Ka-
KOH Gblia 10 MOMELLeHHs1 cocyaa
Ha >XapOBHIO. 3HAUHMT, Macca co-
JieprKalerocsi B cocyjae BO3ayxa
YMEHbLWHIACH HA CTOJbKO, Ha
CKOJIbKO YB@JIHUHJIACH Macca Me-
Tana. 1

Macca Bewects, BCTYNHBIINX
B XHMHMYECKYIO DEaKuMio, BCEraa
paBHa mMacce NOJy4MBIUUXCA Be-
WECTB.

DTOT OJHH M3 OCHOBHBIX 33aKO-
HOB XHMHH Ha3blBaeTcsl 3aKOHOM

Puc. 12. Peropra ¢ 3anasiHHbIM KOHLLOM
H NMOMEULEHHBIM BHYTPH METaJJIOM
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coxpaHeHHs Maccul. Briepsrie 3akon coxpanenus macce 6w chop-
smyaupoBai M. B. Jlomonocosbim tak:

«Bce MepeMEHHl, B HaType ciyyaiommecs, Takoro cyTb COCTOS-
HHs, UTO, CKOJIbKO HErO y ONHOrO Tena OTHUMETCS, CTONBLKO MPHCOBO-
KynuTcs K APYIOMY, TaK €XelH e y6ynerT HeckoJbKo MaTepHH,
TO YMHOXHTCS B JIPYTOM MecTe».

W3 3aKOHA COXPAHEHHSI MacChl ciemyeT, yro BelecTBa He MO-
TyT BO3HHKATb H3 HHYEro HJHM MpeBpamartbesi B HUuTO. [103TOMY
€l HaM KaXerCs, uTO MPH XHMHYECKOH peaKUHH BelLeCTBO
KaK Obl MOJMyYaercs W3 HHYEro MM Hcyesaer GeccyiefHO, TO 3TO
3HAYKT, YTO Mbl HE YUJIH BCeX Y4aCTBYIOLIHX B peakuuun ¥ noJydalo-
uyixes BewlecTs. Hanpumep, Korna ropur apesecuna; mam Kaxercs,
4yTO 06pasylollHe ee BELLeCTBA HCuesaloT GecciexHo. Opuako GoJee
noApo6HOe H3YueHHe peaKUHH MOKa3blBAaeT, YTO 3TO He ‘TaK: Macca
BEIleCTB, 3aTPATHBLIKXCA NPH CrODAHHH ApeBecHHbl (caMoil ApeBe-
CHHBI M KHCJIOPOJA BO3AyXa), PaBHA Macce BOAbI, YrAEKHCJIOrO
rasa u 301bl, NOJYYHBIUHXCA NMPH FOPEHHH.

[Mosb3ysich 3aKOHOM COXPAHEHHSI MacChi, MOXHO BBLIYHCJHTD
Maccy MM OHOTO H3 BCTYNHBLIHX B PeaKIHiO BEIIECTB, HJIH OAHOIO
H3 MOJIyYEHHbIX BELLECTB, €C/IH H3BECTHBl Macchl BceX OCTaJbHBIX.
Tak, ec/iu HyXHO y3HaTb Maccy KHCJOpOAA, NMosyuyHBiuerocsl IPH
PasnoeHHH HEKOTOPOH MOpUHMH OKCHAA PTYTH, TO [AJsi 3TOrO HET
HeoO6X0IHMOCTH COGHPATh KHCJIOPOJA H B3BeWHBaThb ero. JJoctaToO4HO
OfnpeaesuTb Maccy B3ATOro AJsl pEaKLHH OKCHAA pPTYTH H maccy
PTyTH, nojyuuBlWedcss B peayabrate peakuud. CoryiacHo 3aKOHY
COXpaHeHHSI Macchl CyMMa MacC PTYTH H KHCJIOpoAa paBHAETCH
Macce paS.HO)KHBLUer‘OCﬂ oxcuna PTYTH. Cne)losa'renbuo, BblYHTASA
H3 Macchl OKCHAA pPTYTH MAacCy MOJYMEHHOH DTyTH, Mbl Y3HAEM
Maccy mony4enHoro kHcaopoaa. ITycrb, Hanpumep, Ml Bassu 2,17 T
okchaa pryTH W moayuuax 2,01 r pryTH:

2,17 r 2,01 r m
OKCHJ PTYTH=PTYTb-+ KHCI0DPOA

Macca nosyueHHOro KHCJIOPOAA AOJKHA GbITh paBHa:

m=217r—2,01 r=0,16 r

1. Cipopmyanpyiite 3aKOH COXpaHeHHd Maccel.
2. Tlpu pasnoxenu# OKCHAA PTYTH (1I) noayuunocs 16 r xucaopopa # 201 r
i (II), B3ATOrO ANs peakumumu?

pryti. Kakosa macca okcHaad pTy
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3. Korsa M. B. JIOMOHOCOB moc/ie npokanusanus cocyna ¢ MerajsiaMi orda-
MbiBan 3anasHHblil KOHYHK COCYAd, TO Macca cocyma BMecte ¢ OTAOMANHBIM

KOHUHKOM OKa3biBanacChb GOJIblie, YeM Macca coCyaa ¢ MeTanioM [0 [pOKd-
nupatus. OGBACHATE 3TO fIBJIEHHE,

§ 18. Xumuueckue ypaBHEHUS

Ecnu H3BecTHbl XHMHYECKHE (ODMyJbl Bcex BelllecTB, BCTYMHB-
LIHX B XHMHUECKYIO PEaKUHIO H IMONYYHBLIMXCS B pe3yJbTarte ee,
TO XMMHUYECKYIO PeaKUHIO MOXHO BBIDA3HTb XUMUYECKUM YPABHE-
HUeM.

Yro6bl COCTaBMTb YPABHEHHE DeaklHH, HanpuMep, Pas/ioXKeHHs
BOABI, cieBa BbIMHCbiBaeM (OpMysy B3sitoro BeuiectBa ((opmyiisi
B3SITBIX BELLECTB, €CJH HX HECKO/IbKO), a crnpaBa — (opMyJbl 06pa-
sylouuxcsi BemlecTs. Mexay ¢opMynamn HcXopHblx ‘M 06pasyio-
LHXCA BellecTB (€C/H HX HECKOJIBKO) CTaBHM 3HaK &+ »:

BOAa——>BOAOPOA + KHCJIOpOll
HO 27 -Hgo 4 10,

Tenepb HYXXHO NpPOCTaBHTb nepen Qopmynamu Koagpuyuentot
TaK, 4TO6bLl UHCAO 4TOMOB KaXOro 3JeMeHTa B JIeBOil W MpaBoi
yacTsX Obwio oaMHAKOBO. Paccyxpaem tak. [Insi o6pasoBaHus
O/HOM JIBYXaTOMHOH MONEKYJIbl KHenopoaa (O,) HyXHbI ABa aroma
kucaopoad. [l 3TOr0 AOMKHbBI PA3NOKHTHCSI IBE MOJICKYJBI BOADL.
3uauur, nepex dopmynoi H,O HyxHO nocraButh kosdduument 2:

2H20—>H2 + O2

Uucno aToOMOB KHCJIOPOAA Tenepb B JIEBOH W NpaBoil uacTax
ofHO H TO e — 2. Ho uHcio atomoB Bojopopa ewe He ypaBHeHO.
[pu pasioXKeHHH ABYX MOJIEKYJ BOAbI TNOJYYaeTcsi YeThipe aroma
BOJIOPOAA, HHAye TOBOPS, ABE ABYXaTOMHbIE MOJIEKYJbl BOALOPO/A.
3HauuT, B MPaBOi uyacTH nepex dopmynoit H, Hy}XHO mnocTaBHTb
ko3 puunent 2. Tenepb ypaBHEHO W UHCIO aTOMOB BOAOPOAA B
JIEBOIl H TMpaBoil YaCTAX, H Mbl MOXEM MOCTABHTb MEX/Y HMMH 3HAK
paBeHcTBa:

2H,0 =2H, + 0,
CocTaBJieHHOE YpaBHEHHe UHTAeTCs TaK: [ABa-aul-iBa-0 paBHsET-
csi apa-aw-aBa naioc 0-aBa. OHO oGo3Hayaer, uTO NpPH JAAHHOM

peakuHu u3 Kax@ablX ABYX MOJIEKYJ BOJbl, COCTOSILIHX M3 JABYX
aTOMOB BOJ@pOAA H OJAHOrO aToMa KHCJIOpOAA, TMOJYy4dloTcs ABe
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JABYXATOMHBIE MONIEKYJIN Bofopona u o
KHCI0pOAd. XHMHUECKOE yparHenne — :Ha HByXaTOMHasi MOJIEKyJa
KOl PeaKuHH C nomoubio x“M"qec“;o YCJ0BHAsS 3anMHCh XHMHUYE-
K03(HHIHEHTOB. dopmyn u (ecam HyXKHO)

B XHMHYECKHX YDABHEHHSIX B omyijuy
npH NMepecTaHOBKe JIEBOH HNpPaBOf uacrei e orT anre6paHyeCKHX
HaMeHsieTcs ero cMbici. Ecan mecto ypas YPaBHeHHsI COBEpLICHHO
nanucath ypashenne 2H,+ O, =2H,0, TOH(:)}LI:)H 62H,‘,O=2H2+ Oz
apyrylo peakunio. Ilepsoe ypapnenue shipaxaer y::T Bblpa:;iz.
JKeHHS! BOJIbl, @ BTOPOE — DEAKUHMIO COCNHHEHHA B peakiHio p
POJLOM. ; ojpopoaa ¢ KHCJIO-
TlpuBe/eHHbIH TDHMED COCTABJIEHHS! ypaBHeHHs XHMHUYECKOH
peakuuH M03BOJNACT CHOPMYIHPOBATL caenyioilee npa .1

yro6bl COCTABHTb YDABHEHHE XHMHYECKOI Eaﬁ“no_ -y
nanucath (OPMYJbl BElleCTB, BCTYNHBIUIHX B peF:m Klillsu. H,z/ocne
3HaKa PABEHCTBA (OPMYIE BEULECTS, MOAyueHHbIX nlcj;cne' aeaKu.uu
mexay (OpMylaMH B JIEBOH M MpaBoii yacrax ypaBHEHHE nocm-'
iy %.HaK «IJIIOC»; UYHCJIO ATOMOB Kax/0ro sJjemeHra B JeBOH
yacTH ‘yPABHEHHSI COTVIACHO 3aKOHY COXDaHeHMsi macchl BelLeCTB
J0MKHO OBITH PABHO YHCAY AaTOMOB KAaXAOro 3jemeHta B NpaBoii
uacrd. [l ROCTHKEHMA STOTO HYXHO mepex popmy.nami nom[amn'b
COOTBETCTBYIOLLHE KO3 (U UHEHTHI.

1. Ipouyntaiite ypaBHeHHe PEAKUHH COe, L
. AHHEHHS BOAOPOAA e TC
ac i
] ; poaa ¢ KHCJIOPOLOM. ITo

.

A& 2. Hanuwute ypapHeine peaxiis pasioxenus okcupa prymn (HgO), suas
4o MpH 3TOM MOAYYAlTCA ABA Beuectsa — prymh (Hg) u K"c”;)ml- ‘(ol ).
3. }'lpocraubTe nponyulentbie Ko3OPHUHEHTH B caeayioux yp;munulm;w pu.;,
wnit: HREES
1) 2Zn+0,=?Zn0 5) PMg+0,=2Mg0
9) ?Fe-+3Cl,=2FeCls 6) 2A142Cl,=2AICI,
3) PAg+S=Ag:S 1) 2AL428=ALS,
4) ?Na-+Cl,=2NaCl 8) 2Al+20,=2A1,0,
[IpobcpbTe, papio Jii Teneph HHCAO ATOMOB KAXZOTO siemenTa o o

W npapoil 4acTsX ypasHeHHs.

§ 19. Tunbl XMMHYECKHX peaxuuii

XumuyecKue peakuiHi MOXHO TMOJAPA3JAENHTh HAa HECKOJbKO
OCHOBHbIX THMOB MO TAKHM MpH3HAKaM, KaK YHCJO H cocTaB HC

XOAHbIX H MOJY4eHHbIX BEIILEeCTB.
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Peakuun pasnoxennsn. [lo-
MECTHM NOPOLIOK MaJjaxura (Be-
LECTBO 3€JIeHOro L(BeTa) B Mpo-
6upky (puc. 13), 3akpoem ee
NpPO6KOH, B KOTOPYIO BCTaB/IeHA
H30rHyTast Tpy6Ka, ONYCTHM KO-
Hell TPYOKH B CTaKaH, B KOTOPbIH
HAJIATO HEMHOrO H3BECTKOBOH BO-
Abl, 1 Harpeem mMaaaxuT. [Ipu Ha-
CPEBAHHH 3€/IeHbIH MOPOLIOK mpe-
Bpallaercs B YepHbii. TO 3HAKO-
mMblii Bam okcua mean CuO. Ha
CT@HKAX NPOOHPKH OCEAAIOT Kar-
JIH BOJbl, @ PACTBOP B CTaKaHe :

MYTHEET: 3TO, KAK BaAM H3BECTHO, Puc. 13. Pasjoxenne majaxuta .
NPH3HAK MOSIBJIEHHS YrJIEKHCIOro

rasa. Yro e npousowso ¢ majaxutom? M3 nero 06pa3oBanuch
TPH HOBbIX BEILECTBA — OKCHI MEJH, BOLA M YIVIEKHCJbIH ras:

ManaxHT ——O0KCHJ MeJIH + Boja + ymeKchmﬁ ras
Cu,CH,0; . = 2Cu0 + H,0 + CO,

Benomunm peaxuuio:

BOJa — BOJOPOA -+ KHCJIOPOXL
2H,0=2H, + 0,

O6uee B 3THX peakuHsiX TO, YTO M3 OJHOTO CJAOMKHOTO BELLECTBA
NoJIyyaercsi HeCKOJIbKO MPOCTHIX HJM CJAOMHBIX BEULECTB.

XuMHueCKHe peaKLHH, PH KOTOPBIX U3 OIHOTO CJAOMHOrO BELLEeCT-
BA MOJIy4aeTCsl HECKOJNbKO JAPYrHX BEILECTB, HA3BIBAIOTCH PeaKuHsiMu
PassioxeHus.

? 1. Moryr s noaBepraThesi  peakiMsiM  pasnoKens npocThlie  BeulecTsa?
[Touemy? 3

'S 2. Moryr Jii NOAYuaTLCS PH PeaKiusx pa3nioxKenusi: a) npocteie, 6) CJAOKHBIE
Beulecrsa?

IMpuseaure npumepsl.

Peakuun coepnnenus. Eciu Gbl B npupose NpoHCXOAHIIH TOJBKO
PeaKUMH Pa3/OKEHHsl, TO BCE COXKHbIE BELIECTBA, KOTOPble MOTyT
pas/arathbCsi, PasnoNKHAMCL Gbl M XHMHUECKHE SIBJIEHHS NPeKpaTH-
Juch Gbl. Ho cylecTByioT peakuuu Apyrux THIOB.
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[lpi HAarPEBAHHH MEIH Ha BOsAyXe OHa moKpbiBaeTcsi YepHBIM
nazeron. Melb MpespaaeTcs 5 okcun mean (I1):

MEJb + KHCJI0pox——>0K
e R

BcrnomHiM TeNepb PeakuHio nonyyenus cynbbuaa xenesa (II):

eneso + cepa——cynboun xenesa (1)
Fe + § = FeS

B 060HX Cly4asfiX H3 HECKOJbKHX (B mauHOM ciayyae H3 IBYX)
BelecTB MOJYY3eTCsl OIHO HOBOE BellecTBO.

PeakuuH, NPH KOTOPHIX H3 HECKOJBKHX NPOCTHIX WJH CJAOMHBIX
BelLecTB MOJYHAETCH ONHO CJIOXKHOE BeulecTBO, HA3biBAIOTCH peak-
UHAMH COEJHHEHHS. Peakunn COeIHHEHHS, TaKUM o6Gpasom, MPOTH-
BOMOJIOXKHBl PEAKLUHAM DA3NOXKEHHS.

Moryt A B Pe3y/IbTaTe peakuWH COGQUHEHHS MOAYHATHCS MPOCTHE BellecTBa?
[Touemy?

Peakuny 3amemenns. O3HakOMHMCS C peakUHMsAMH elle OJHOTO
thna (TaKHe peakilHH HaM elle He BCTPeuasHch).

OnycTHM B roay6oii pactsop xsopupa Mmea (II) — ero xuMH-
yeckasi popmyna CuCl, — xesesnbiit rBosab. I'BOsAL TOTYAC HAUHET
MOKpHIBATLCS BHUIE/ISIONIENCH Ha €ro MOBEPXHOCTH MEbIo, a pacTBOP
K KOHIy PEaKUHH H3 Tojy6oro CTaHOBHTCS 3€N€HOBAaTHIM: BMECTO
xnopuaa menH (II) B Hem Teneps conepikutes Xnopuzn xenesa (I1).
Xumuueckass @opmyna xnopupa xenesa (II) FeCl,. Peakuus Bbl-
paxaeTcsi ypaBHEHHeM:

senea0 + XnopHa meau (I1) ——-menp + xnopun xenesa (II)
Fe + CuCl, = Cu+FeCl,

Ecan BMECTO Xesesa B pactsop xaopuaa mean (II) Gpocutb
Kycouk WHHKA ZM, TOUHO Tak e BHIAGAHTCA Menb. Pactop oGec-
WBeTHTCH, TAaK KaK BTODbIM NMPOAYKTOM PEAKUHH SIBISIETCS XJOPHA
winka ZnCl,, a pacTBop srtoro BewecTBa Gecuperen. Peakuus
BbipaaeTcs yPaBHEHHEM:

WHHK+ XJI0pHA Mean (II) ——-menb + XJIOPHA LHHKa
Zn + CuCl, = Cu + ZnCl,

Atombl MeaH B xnopuze mean (II) 3aMeCTHIMCh B nepsom
cayyae aTOMaMH Xejesa, a Bo BTOPOM — aTOMaMH UHHKa. Takum
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006pa3oM, aTOMbl MOTYT HE TOJbKO COEAHHATBCH APYr C APYIOM, HO
H 3aMellaTh APYr ApYyra B CJAOXHBIX BELLECTBAX.

XuMHYeCKHE PeaKUHH MeXAy MPOCTHIM H CHAOMKHBIM BEULECTBAMH,
NPH KOTOPBIX ATOMbl, COCTaB/SAIONIHE NMPOCTOE BELLECTBO, 3aMELLAIOT
aToMbl OJHOTO M3 3JIEMEHTOB CIOXKHOrO BeULeCTBA, HA3bIBAIOTCSH
peakuusaMu 3aMelLeHus.

Eme c OZHHM THNOM XHMHYECKHX peakuHii BBl 03HAKOMHTECh
BIOCJIEACTBHH.

P 1. B npoGupke narpesnn cmech nopoukos okcuaa prytd (I1) u mean. Hanu-
UWIHTE ypaBHEHHE XHMHUYCCKOH .peaKiHH, 3Has, YTO B pe3y/abTaTte MOJAy4aloTes
S ABA BelleCTBa: OAHO — MpocToe, a apyroe — caoxHoe. Onuwmure npu-

3HAKH peakuni, Wx aBa. K Kakomy THITy OTHOCHTCA STa peakuus?

2. Kakwe Ttunul peakuuit Bam u3pectTun? [IpuBesuTe no OmQHOMY YpaBHEHHIO
peaKuuii KaXkaoro THna.

3. lMepenuwnTe NpHBENEHHbIE HHXKE CXeMbl peaklHil, BMECTO 3HAKOB BOmpoca
nocrasbTe KO3MGHUHEHTH H YKAXKHTE, K KAKOMY THIY pPeakuHil Hy»XHO OTHeCTH
Kaxayio H3 HHX:

1) 2P +?0,2P,0, 4) Zn+?HCl->ZnCl,+ H,
2) ?HgO-~?Hg+0, 5) CaCO,—>Ca0+CO,
3) Mg+ 0,—~?MgO 6) Mg+ CuCl,~MgCl,+Cu

4. Kakue BellecTBa He MOABEPraioTCs PeakuHH PasiOXKeHHS M He MOryT GbiTh
ToJlyueHbl MOCPeACTBOM PeaKuHH COeJHHEeHHA?

5. CocraBbTe ypaBHeHHs peakUHil COGMHEHHS C CEPOH CJEAYIOULHX METAJI0B:
a) marnusi Mg, 6) uunka Zn, B) cepeGpa Ag, r) amomuuua Al 3suas, yro
BaJICHTHOCTb Cepbl B 3THX COEAHHEHHAX paBHa 2.

\ 6. CocraBbTe ypaBHeHHs peaKUHH pasJjOXKeHHs: a) okewaa naathuel PtO,,
G) okchaa cepeGpa Ag,O, B) oxcuna prytd (I) Hg,O, r) okcnaa soaora
Au,0,.

7. B pacteop cynembt — ee ¢popmyna HgCl, — onyctuan memnyio momerty,
IMpousoiwna peakuns samewerns. CocTaBbTe XHMHYECKOE ypaBHEHHE peakinn
H OMHIUMTE ee MPH3HAKH (MX ABa), 3Hasl, uTO cyjema — OGecuBeTHOEe Belie-
cTBO, a (opMyaa noaydaiouerpest caoxnoro sewecrsa CuCl,.

8. Kpacnasn kpacka cypuk PbyO; moxer GuiTb nosyuena: a) HakaJHBanuem
okenja csuuna PbO, (kakoii ras npH sToM Bbiaensercs?), 6) HakaauBanuem
Ha Bo3jyxe xenrtoit kpacku raera PbO (kakok raz npu 3toM norsioiaercs
13 Bo3ayxa?). CocraBbTe XHMHUECKHE YDaBHEHH TOH M APYroi peakuuu.
K Kakomy THNY OTHOCHTCA Kax[as M3 HHX?



Kucnorop,
OKCUAbI.
TOPEHME

§ 20. Kucaopon g

O3HaKOMHBUIHCD C NIEDBOHAYANILHEIMH MOHSTHAMH XHMHH, TIPHCTY-
NHM K H3YYeHHIO BAXKHEHLIMX XHMHUYECKHX 3/leMEHTOB H HX COEMH-
nenuit. Haunem ¢ KHC/IOPO/A, TaK Kak KHCJIOpox — camblii pacnpo;
CTpaHeHHbI SNEMEHT Ha 3eMie; mpu ero yyactWu Kak NPOCTOrO
BEIIeCTBA MPOHCXOJAT JbIXaHHE H MHOrHe Ba)KHble NPOLECCH B
HEXXHBOH NMPHPOJE H B TEXHHKE.

B konue XVIII 8. anramiickuit yuensii JI. TMpuerau 3anumascsi HATpeBaHHEM
pasibiX BELeCTB, COGHPAS COMHEUHMIE JYuH NPH NOMOUIH yBeAHUHTENLHOrO CTEKa.
Koraa on wakanni TakuM o6pasom okckp prytu (II) B npuGope, H30GpasKe-
HOM Ha pucynke 14, BhleNWNOCH MHOTO rasa. Cuavasa JI, [lpucran moaymal,
yto 310 Bosayx. Ho korma ow onyethas B cocyn ¢ coGpammubi razoM ropsyio
cBeyy, TO yBHAE] HE4TO HeoObiuHOE. «Mens nopasuno, — mucan 1. Tlpweran, —
Gosbue, yeM st MO BbIPA3iTh, YTO CBEYa B 3TOM rase ropeja sameuaresbHo G/e-
CTALLHM NaMeHem>.

J1. TIpHcTaiH MOMECTH/ OAHY MbIWb B cocyh C OGHIKHOBeHHBIM BO3JYXOM, @ APY-
Tylo B TAKOH e COCYA C NOJAYYCHHbIM HM rasom. [lepsasi mbiuib GHICTPO 3aA0XHY-
nack, a BTOpasi B 3TO BPEMsl €lle YYBCTBOBAZA celsi XOPOLIO M OXKHBJAEHHO JBHIA-
nach. J1, Tlpuctain # caM npoGOBaJ AbULATH MOJAYYEHHBIM ra3om H HAWeEN, YTO HM
ALILKTES 0COGEHHO JIerKO H MPHATHO.

Orkpoietii 1. TpHeTan ra3 i GBI KHCAOPOA.

XHMHueCKHH 3HAK 3JeMeHT3a Kuciaopona — O, OTHOCHTeJbHAs
atomnan macca — 16. BaneHTHoCTb KHCJOpona B coefuHEHHAX PaB-
Ha pasym. MoJsiekyna KHCJOPOAZ COCTOMT M3 [BYX 4TOMOB, €ro
(opmyna 0,. OTHOCHTENbHAS MOJIEKYNSIPHAA Macca Kucaopopa — 32.

Kncsiopos — cambiit pacpoCTPaHEHHbIH XHMHYECKHIl 3JeMEHT Ha
TNOBEPXHOCTH 3EMHOro ' lapa (puc. 15). B cBoGomHom BHAE OH
conepsutcs B Bosayxe. Ho Goabuie Bcero kucnopoga Kak XHMH-
YECKOro 3/1eMEHTA COJEPXHTCS B BOAE H B CJOXHBIX BeLECTBaX,
BXOASIUMX B COCTAB TOPHbIX MOpOA, MHHepanoB. Ha KHCIOPOA
NPHXOJMTCS MOYTH MOJOBHHA MAacChl 3eMHOM KOpHI, ruapocepbl H
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‘Kpemrui
26%

Puc. 14. Onpir Tpueran Puc 15. PacnpocTpasenue atoMoB 3ae-
MedTOB B npupoje (no macce)

aTmocq)epbl. KHCJIOpO}l BXOJIHT B XHMHYECKHE COeAMHEHHS, COCTABJSA-
IOLLHE OPraHH3Mbl paCTeHllﬁ, KHBOTHbIA M YEJ0BEKa.

)
p

i. B Kkakom Buae (B BHIE NMPOCTOrO BELIECTBA HIH B COBIWHEHHSNX C ApY-
X THMH 3J1CMEHTAMH) HAXOAHTCA KHCOPOA B prpoze: a) 8 atmocdepe, 6) B npi-
. POMHLIX BOAAX, B) B 3eMHON Kope?

2. Boumceante maccosyio aoaw kuciopoaa s soze H.O. 8 Genom necke SiO,.
3. Kakue csoficta KHCJIOPOAa BH 3HaeTe, HCXOZE M3 MOBCEAHEBHOrO 3Ha-
KOMCTBA € BO3LyXOM? -

§ 21. Ceoiictsa kucaopona

Kucaopoj — Gecusernbiit ras, Ges Bkyca H 3anaxa. OH HemMHOro
THKeJdee Bo3jyxa, majopacreopum B Bojge. [Ipu masnenun 101,3 xlla
u Temneparype — 183° C Kncjopoa nepexopuT B XKHAKOE COCTOSIHHE.
JKHAKKIT KHCJIOPOJL —— NOABHIKHAST KHAKOCTb roay6oro LBera.

Hecnepyem xumuueckne csoiictBa Kucaopoga (Tak Mbl Ha3biBa-
eM CBOMCTBA BEILECTH, NPOSIBAAIONIHECH B XHMHUECKHX PEAKUHsX).
Mbl y3HaeM  KICJHOPONL 110 €ro crnocoGHOCTH MOAJEPKHBATL rope-
HHE TOPIOMHX BCHLCCTR: TVCIOIAs JIydHHKA B HEM 3aropaercs.
O3HaKkoMHMESI € HOCKOALKHMHE  peakiUHsiMH COeJHHEHHS KHCJIOpOAa
C NPOCTBLIMH BEILECTRAMIE

1. Hacoinaem n kencanylo J0xeuky HeMHOro kpacHoro gocdopa.
Kpacuwiit ocop — 11poeroe BeilecTso, KpacHoro I\BeTa, HepacTBo-
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Puc. 16. Topenwe B Kucaopoje: a — yras, 6 — cepsl, 8 — (ocopa, e — Hesesa

pimoe B Boge. OmycTHm JoXeuky ¢ ¢ochopoM B KHCAOPOA. Hu-
KaKoli peakuns He npousoiner. [Togoxxkem Tenepb ¢pochop H BIOBb
OnycTHM JOXeUKy ¢ ropawuM docdopom B Kucaopon (puc. 16, 8).
Doctop npoRoMKAET rOpeTh B KHCJOPOAE SIPKHM OCJEMHTEIbHBIM
nnamenem, [IpH 3TOM cocyn HamoJHsieTcss GesibiM ABIMOM, TAKHM
TYCTHIM, 4YTO JIOXKe€YKa C ropslhM (ochopoM CTaHOBHTCS HEBH-
NHMO# 3a ero.3aBecoii. Yepea HekOTOpoe BpeMmsi yacTHUbl GeJOro
AblMa oOCefaloT Ha CTEHKax cocyaa B BHAe G6ejoro nopourxa.
[Mpuavem B cocyn Boxbl. Mbl CHAYana MOMYYHM MYTHYIO MHAKOCTD,
HO yepe3 HEKOTOPOE BPeMsl MOPOLIOK PACTBOPHTCA H JKHAKOCTb
CTaHeT BHOBb MPO3PAYHOH.

Kpachoe HepacTBOpHMOE B BOJe BeIECTBO MPEBPATHIOCH C
BbijeneHneM TemJOTBl H CBeTa B (eJoe pacTBOPHMOE BelLeCTBO,
3HaYHT, MPOH3OUITA XHMHUECKas peakuus. Kakoe yuacte npHHS
B Heii kucaopoa? BepositHO, 3TO peakuusi coepuHenusi ocgopa
¢ kHcnopoaoMm. B Takom cayuae Bmecte ¢ ¢ocopom osmkeHn pac-
X00BaTHCSE H KHCIODPOL.

Yro6bl MpOBEPHTH 3TO, COXXKEM elle pas ¢octhop B KHcaopoae,
HO He B OTKPLITOM COCYAE, a B KOMOKosie (cocyn Ges mHa, cM. puc. 26
Ha c¢. 56), morpyxenHom B Bony. [lpoBosounasi pyuka J0KeukH
¢ docdopom nponyuiena uepes npo6ky. Buecsi ropswmii docdop B
KHeiopos, MJIOTHO 33KPOEM TOPJLILIKO KOJOKOJA. 3TOH MPOGKOH.
o yepe cropan#s (ocopa Boaa BCe BblLe H Bhbillle MOAHHMAETCH
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B KOJIOKOJI€, 3HAUHT, KHCJIOPOAA OCTAETCsl BCE MEHbLUE H MEeHblie —
OH pacxoayercs.

TakiM 06pa3oM, B NpPHBEEHHOH DEAKUHH KHCIOPOL COEHHHS-
ercsi ¢ docdopom M o6pasdyercsi HOBOE BeLECTBO. IDTO BELIECTBO
HasbiBaercs okcugom tdocdopa (V), ero dopmyaa P,Os.

2. BHeceM Ha »Kesle3HOW JIOXKeUKe yrojek B MNJaMsl TOPeJKH H,
KOTJla YrojJieK pacKaJuTCsi, BbIHEM €ro M3 MiameHH H MOAEPXKHM B
BO31yXe. Yronek HeKoTopoe Bpems TJeeT, a MoTtoMm racHer. B Boa-
JlyXe YroJjb ropur mioxo. Packanum eule pas yrojek H BHeceM B
6aHKy ‘¢ KHcaoponom (puc. 16,a). Yrojek B KHC/IOpOAe He rac-
HeT, KaK B BO3LyXe, a packassercsi fo6ena W FOPHT 6e3 miameu
M JblMa, NOCTENeHHO yMeHbwasich B pasmepax. Ho BoT yrosiek
norac. Buecem B 6aHKy ropsiuyio JyunHky. Ona racher. Ilpuibem
B GaHKy M3BecTKoBYlo BOAy. OHa MyTHeeT. DTO 3HAKOMbIE HAM MpH-
3HaK¥ mnpHcyTcTBHs yniekucaoro rasa CO,, wuau okcuHaa yrie-
pona (IV). ,

[Tpousowsia xuMuyecKas peakuns: KHCIOPOL COEAHHHNCH C yrie-
pO/IOM. YpaBHEeHHe peaKLHH:

@+ 0,==C0,

3. 3axxem B Joxeuke cepy. Ha Bo3syxe oHa ropHMT HE6O/b-
WwHM cHHHM naamveHeM. OmnycTHM Tenepb JIOXKEUKY € 3aXKEeHHOH
cepoit B Kucaopon. I'openne cepbl CTaHOBHTCA 6ojiee 3HEPrHYHBLIM
(puc. 16,6). OHa ropHT B KHCJIOPOJAE OYEHb KPACHBLIM CHHHM
nnamenem. B pesyanbrare cropaHusi cepbl MOJY4aeTcs CEepHHCThII
ra3, wau okcup cepol (IV), orauualomwuiics OT YrJEKHCJIOro rasa
peskum 3anaxom. Popmyna cepuucroro raza SO,. Peakuus coemu-
HEHHA cepbl C KHCJIOPOAOM BbipaX{aercsl ypaBHEHHEM:

§ 40, =580,

CKOpPOCTb TOPeHHsi BEIEeCTB B YHCTOM KHCJIOpoge Goubiue, yem B
BO3JLyXe.

4. B KuCJIOPOJE MOTYT rOpeTb H TaKUe BEILeCTBa, KOTOpbIe Mbl
06BIYHO CUMTAeM HEropiouMMH, Hanpumep >xesneso. [lpukpenum K
OJHOMY KOHLY CTa/JbHOH NPOBOJOKH KYyCOYEeK CIHUKH. 3axiKem
CMIHYKY H MPOBOJIOKY C TOpsilliell CNHYKOH ONMyCTHM B COCYM ¢
kucnoponom (puc. 16,2). Or cnuuku 3aropurcsi xkenezo. Kak u
yroab, )Keneso roputT Ges naaMeHd W AbIM@, HO C CHJIbHBIM Tpec-
KoM, pasfpachiBasi BO BCE CTOPOHbI B BHAE SIPKHX HCKp paciias-
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JeHHble Kaman xenesnoit okansl FeyO,, 06pa3yioLencs npH rope-
HiH. Topenne xenesa B KHC/IOPOAe Bhpaxaercs ypaBHEHHEM:

3Fe + 20, = Fe,0,

CocrTas Kene3Hoit okanHubl MoxHo mokasars H 1ak: FeO » Fe,O.

IToxo6Ho yraio, cepe, ocopy H xkenesy, ¢ KHC/IOPOAOM COEMH-
HfeTc GOMBUIHHCTBO APYTHX HEMETalioB H MeTaijoB. OpnHako
He BCErMd 3TH peakUMH COMPOBOXAAIOTCA TOPEHHEM. Tak, Menb
NpH HAarpeBanHy B KHC/AOPOAE (KaK W mpu HarpepaHHH B BO3/LyXe)
COBIHHSETCS C KHCJOPOJOM, O6paiiasch B yepHbld MOPOLIOK —
okchi megn CuO Ges roperus. YpapHewde peauHH COEAHHCHHS

MEAH ¢ KHCJIOPOOM:
2Cu + 0, = 2Cu0

KTHBHBIX
Kncnopon B cBo6omHoM cocTosiHiE — OZHO H3 CaMbIX 4
TMPOCTHIX BELLECTE,

? 1. Tlepeuncante: a) guanteckie, 6) XHMHYeckHe CBOMACTBA KHCJIOPO}IJ.ESH
2. Onniunre ropenie s kucaopoge: a) docdopa, 6) yras, B) e £} »(e; xa-.
Kaxoit npoxykr nonyuaercs B kaxpom cayyae? Onuiiure ero cunucrag.

KOMY THIY OTHOCATCA 3TH peaKuuu? i okanmie
3. Kaxue caenennsi 06 yraekueaom rase, CepHHCTOM rase, wenestol OKe
AAI0T HX XHMHUecKHe dopmyan? ieyio-
4. Hanwwnte ypasiennsi xumiveckix peakumii mexay KHCOpOAOM H G2
ULHMH Bewtectamk: Marnnem Mg, wnnkom Zn, kpemnnest Si, BO/b - kit
MBILILTKOM AS, 31, YTO OpMyabl COeqHHenHil ITHX IneMeHTos C F
poaom “caenyiomue; MgO, Zn0, Si0, WO,, As,0;. b B 30°
5. Monyuutes sin nyctora, ecan Kycoukh wenesoil 1pOBOAOKH C)K: :
Kynopetton cocyse ¢ kncopozom? [ouemy? A ecai cieub, yroab:

pamost W,

cJ10-

§ 22. Okucaenne. Oxcuaw

K
THOCAT
Xumuueckne ona ¢ BeuiecTBaMH O

CKHE peaKuHH KHCI0pOLA ccudan.

Peakyusin oxucrenus, a monyyaioujsecs peuectsa — K O b
Oxcnp — a0 cnoxHoe Bewectso, cocrosiuiee H3 AFOMBIRS
SNEMEHTOB, OJ\HH H3 KOTOPHIX — KHC/AOPOJ. a (V)
Pocthop, cropas, okucasercs, 10/yyaercs OKCHA ocdop

T
06pasylo
Py0s. Yroms, cepa, wxeneso, cropasi, okucasiorcs H ;FHCPO'
OKCHABI, a HMeHHO: ypmekucablii rag CO, — 310 OKCHA -

i asi 0Ka
Aa (IV), cepunctsiii rag SO, — okcux cepsi (IV), xenest
Ha Fe;0, — okcuusl xenesa (I w I1I). piy MeAH
Okenppr MeTa10B, N0J06HO Kee3Hoi okanHHe H OKC
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(IT), — Tepabie Beutectsa, OKCHAH! HEMETAIIOB MOTYT ObITh  TBED-

Avte, kak okenn, Gocopa (V), w Kuukue (sopa), u rasoodpasubie,

KaKoCepHHCTbm H YrUIeKHCABIA Ta3 (npH OBbIUHBIX YCAOBHAX).

np SCHAB MOMYMAIOT mpu okueneHHM KHCAOPOLOM HE TOABKO
OCThBI

CBeyy ;( BeuleeTs, o y HEKOTOPBIX CAOXKHbIX BEIIECTB. 3aKIMKem

Pone S{p}?:zCTHM €€ B Gauky ¢ gucnopogom. Ceeda TOPHT B KHCAO-

RO, Bog, - oMCHEM. Ha crewkax Gamkn 0CamAaloTcs KAMeMbKH
¥ — 3

PO ropens (‘,BQTO OKCHL Bonopopa H,0. Mpuasem B GaKy, B KOTO-

e 93, nap o, B

" o T MyTHOW. Bam
razg 110 3pq KOBYI0 Bojy. Oua CTaHeT MY

TPHaHay OKkeupa yraepopa (IV) — yraekuenoro

ae ,
Huey yr‘"epnn ha napaguua. B cocras napauua BXOASAT
" ‘C(l:e Mepg " Bonopop, Tipu ropenuu cBeuit oGpasyercs
enn“““% @ ¢ Kenopopom — okeun yraepoa (IV), a Bo

“CMg “10ponoy, oGpaayer BOAY:
HY ip
X b

i
BQulQHQM, Kak pa(bHH + OQ*COQ i H20
TR Q()Q
"a "By, i CHHUS CII0)
€ n ABHEHUR PeaKUMi OKHCIIer
Qg Puye yp P

h pQ “0 .
B, Qﬂ\{‘en o DeHUS aueTu/eHa:
- LY S Qgpoﬂ‘—*yme\mmb\ﬁ ras -+ Boa
™ oy 2 —' 0, +HO
Y
Na-
Ya % 2) cxonbko MOJIEKYJl YIVIEKHCAIOTO Ta3
H B
Moy ey -0 J‘Q“a_ Oy 06paayercsi TpH - OKUCACHHH OF
l Mg My ag Qllhn MOdtekyne C,H, aBa aToma yriepona,
Q Q‘ty QL\QMQHQ.K Hauuy, ws opuoli MONEKYAB! aueTH
Q s Dufla I8 yrnekneaoro rasa. B MOJIEKYJIe
23 ll ) M() ) y
Ax “SQJI; QTHJ\Q\ aekyne H,0 Toxe ABA. JHAUUT,
) 3 MOnyyHTes ofna MONRKYNA BOML:

Gl
Sl Spy, 20,5200, + H0

9 .
SR TN KO atomop Kic0poAa TOWAET WA C
Mo Mekuenoro rasa u opHol MOJNEKYIIb
\s\hé “ﬁwh Aer CTONLKO, CKOJIbKO HX COAEPIKHTCH
N
AN ‘3“ Ny, ¢ nQJ:lTQMOB Kuesopona. [laTh  aTOMOB KM
’ lFH . BUHOH wmonekyant ero. Kosdduuuen
AINRN
2 \
Y
By \hgu“eﬂm B XWMHMURCKWX YDABHEHHSAX,
5 0cBoGonuTHES OT APOGHOTO wie






§ 23. Maams | '

Topenne pasubix Bumop TonaMBa

OCBINHO  CONPOBOXAALTCS  nosBACHHEM
nnamert. HroGul uayuyry CTpOeHHE nJia-
MeliH, BOCMOAb3yemes napadmnosoit cae-
yoit. [apadun TPeACTaBAsET COGOl eMech
CORMMHEHHA  yenepona o BOAOPOAOM.

3axokem creuy y paceMoTpuM nuamsi.
B HeM OGHapyxupajopes TPH  uacTH:

M duthan we roput

g:,g,ya:;Tnnmb 3ATHYTEIR Konew ero).
: AR nonmons PacnnassenHo-

ro napaduyg g 3ony FOpexus
Hccnenyeu Ci :

o .
IASMEHR, Eqpy 4B Kaxnol wacti
fAaMenn

Prc. 19. OGyrausanue ayuwnb B €OOT

Bo BeTCTBYIOULEH YacTH maameHH
BBecqy BHYTpeniolo yactb
TpYOKH (pyc, 18 KOHey
38XKeuh, Jyg

OXH

> ™0 no e Gyner BHIXOAHTb GENOBATHI ABIMOK, KOTOPBIH M
apH

1aPAMH napa. P

CTeKAAHHON

Paduyy
Burecey Wa

e
kY B CPeing,, “OPOTKOE Bpeyy X0n0HbI# TIPEAMET, Hanpumep ¢ap¢0pon);l:T::. n
Kpoeres Cage acr Taameny — CcBEeTAHACA KOHYC. Yaweuxa :'saKO“‘fl yr-ﬂep'
B BUAC meyy,, .q.“aq"T- B cBersiulemCsl KOHYCE CONEpXKHTCH CBOGOAHHEHM nap
GnEA Ray Hape T:ETquK yras (caxu). CocrTas BHEUIHEro konyca nnaMHOﬁ S
yraeKHen g M 51q KOHeune MpoAyKThl FOPEHHS napaduna — BOAS
pHCYliKe |g

HO
nokasa
€CeM g KOPOTKOE BpeMA B TMJAMS JYUHHKY, Kak

.J'IymmKa G
nyce. 3lla\|".l. 5 Y

o a30Ba
napa¢““a. Wrak, sHyTpenHnit, TEMHbIH KOHYC naament o6p

'
I, euiHeM
"MICH nuug, p Tex mecTax, KOTOHE OKasacs BO BH
TK He

Yaa g
MEeHHOH ¢

Y
MOAHHMa Ki

EM TeMIepatypa naamenn HauBbicIias, erht 3
Perey Yroas B cpeaneil yacTH naamenw? [lpu noanec .
K UTiaio napadgui NAABATCS W HauMHaer chapﬁTbC: o
ey, UTHas, saropatoten. BenencTsHe BHICOKOH Temnepa?’:m o6p
e "POMCXoquT pasnoenne napos mapaduwa, Tlpn opa € F
STHUKN oy, pOROPOL H JIETYUHE CORRMHeHHst er\EPOY Ter
OPaey 4 BO3lyXe, MOATEKAIOWEM K MiaMenH CHU3Y-. en
K"Tc“ HacTygy yras, nosToMy njiams cse:rmcm Bo Bﬂil:hmep:
Gog Yrag Cropaior, oGpa3yeTcsi YrieKucawi ras. 3pech 10 CBE
€ BO3pacraer no CPABHEHHIO CO cpesmedt yacTbio, !
"'nil

Ya,

a
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) 1. TMepeuncanre: .a) dusnueckie sipienns, 6) XHMHYecKHe PeaKiiif, KOTOphe

:
1 NPOHCXOMAT NPH TOPEHHH CBEUH.
2. Onuwinre CTPOCHHE NAAMEHH CBEYH H OMBITH, C MOMOLIBIO KOTOPBIX MOZKHO

OMpE/IENHTL COCTAB ero yactedl. B kakoit W3 Hux TemmepaTypa NaaMedi Hau-
BhICIIAA? P
3. Ecam BHCTABiTH ropsillylo caeuy Ha conuesnsiii CBeT, T0 Ha NOCTABAEHHON
33 Heio Gymare NOSBHTCS TemHas Teib WMeHHO OT Tofl 4ACTH MAAMEH CBEH,
KoTopasi ApKo ceetutcs. [ouemy?

4. Kak cienats naamsi wekontaugim?

§ 24. lpumenenne kucaopona

pcTBax

[pumenenye kucaopona (puc, 20) ackopaHo H2 €0 ce0
[04AEPAHBATL TOPEHHE H NbIXaHHE.

T'operne B KHCIODOAE ropioyerc raza aueTHIeH
A7 CB2PKH HEKOTODHX MeTaalos, T. e. aid cnaaBIeEd
yecknx 4actedi. Topenka coeront w3 aByx TpyGOK
oz#z 2 Apyry® (puc. 21). Bo suyrpenswi TP

a

- - BRESINIL - au a

KHCIOPOR, BO BHEIUHIOO — anermien. Obe crpyd — 2° cp 1239°
o

EHCAOPOAZ — CMEWHBAKTCR ¥ BHxoga M3 ropeiki- C.'df”(ﬁ poro
FOZAHTAETCA B TODHT feamm miaweney, TemnepatyP =

—eraraer 3000° C.
socgaraer 3000 Ho HE 703 -
A pa €€

[lps AOMOULH EL’ETH.TEHO-HHC’]OPOJHoro naameHH MO or0
-52D#BATh METANIbl, HO ¥ paspesatb cTaJb. st 3T e
2y KHCIODOIHO-aueTH eHOBbLIM N/aMeHeM noﬁc oAd.
2eTCA H3 TOH Xe ropenkn cuaphas CTPY? }(()MY
W ene30. KEK BAM H3BECTHO, FOpHT B KHC/IOPOAE. °3TcKp, ’
j#c10p03a TPOKUTEET CTab, 3amenss cpepao. CHOM "“"0r, pac

sapuARCA #3 TPOKHTAEMOro KHCIOPOLOM orBepcTH
j7aBAeHHBE KAITH JKe1e3HOi oKamnHbl. purat™ O
Jlo6aBAEHHE KHCI0POAA K BO3Ayxy no3BoAsieT 210C p o138 "
X eud X

Vo
oy
=

puicOKHX TEMTEPATYD niamenn. [Tostomy B HE X bt

cTpax, HANPHMED NDH Bhinaaske wyryna P

106aBAAIOT K BO3AYXY Kicaopox. Ito yeKop’ Sk
) AT

"poueCC.
nopHCTble roprooyse MaTepHaﬂb], Hamnpr

cyxoP" MOX, KOKC, NDONHTAaHHblE MHAKH
\rHOBEHHO- Ecan ropenne ux NIPOHCXOH
R 00pasyIOLHECA CHILHO HarpeTh
popaT 60BUIHE paspyuwenns. TTostomy

qaTepHanoB C XKHAKHM KHCIODOZOM MpuM
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. TeNbHOM Jie/le B KayeCTBE B3PhiB-
yarblx cmeced. B roprom nene
TaKHe CMECH MPHMEHSIIOT MPH J0-
Gbiue pyAbl, B CTDOMTE/NBHOM Je-
Je — NpH TpPOKJAaJKe >KEeJe3Ho-
JIOPOXKHBIX MyTeH, TOHHEJIeH, npy
CTPOHTENbCTBE TVIOTHH ISl PHJ-
poanekTpocraniuit. JKuakui Kuc-
JIOpOJ, MCIIOMb3YIOT* B KayecTpe
OKHCJIHTE/IS B PAKETHBIX JBHra-
TesIAX.

Ecau noabliiaTb Ha XOJO-
HBIM CYXOH MpeIMET, Ha HeM oce-
JlaloT Kanenbkd Boabl. Ecan npo-
nycmr'b BhIbIXaeMbIH BO3JYX ye-

Pue, 21. AuertnieHo-kicaopoaHas ropea-
Kka (cxema) , pe3 pacTBOp M3BECTH, pacTBOp

myTHeer. B Hamem opraHuame,
KaK NpH FOPEHHH CBEYH, NMPOHCXOHT HENpEphIBHOE OKHCJEHHEe Be-
LIeCTB KHCAOPOAOM BO3yXa c 00pa30BaHHEM TeX Xe MPOAYKTOB —
BOALl H YMIEKHCAOrO rasa — H C BBIIENICHHEM 3HEPTrHH, 3a cuer
KOTOPO#l MOAAEPIKHBARTCS KH3HENESTENbHOCTD HAUIEro OpraHW3ma.

Kucaopoa Heo6Xofum AJst AibixaHus. [103TOMY €ro HCrno.bayior
BO Bcex ciaydyasiX, Korjpa YyeJioBEK nonaﬁae'r B YCJIOBHSI HEZOCTAaTO4-
HOrO MpHTOKA KHCIOPOAa. IToxapHble, CHAGKeHHblE OCOGbIMH Mac-
KaMH C 3aIacoM KHCIOpOAa B CTanbHbiX Gajuionax, paGoraior B
JbIMY HJIH OTPABJEHHON atmocgepe, He PHCKYs 3al0XHYyTbesi. Jler-
YHKH, NOAHHMAsich Ha OOJbLIYIO BBICOTY, [A€ BO3AYX paspexkeH
H KHCJIOpOJA He XBaTaeT [Jisi HOPMAJbHOTO JbIXAHHS, TaKKe
npuGeraloT K MackaMm H 6anJoHaM C KHCJTOPOLOM.

Bpaun ¢ MOMOLbIO KHCJIOpoAa 006JeryaiorT CTpajauus Jiofei
NpH GOMe3HAX, BbI3BIRAIOILNX 3aTPyAHeHHe AbIXaHHs. B anrekax anst
Takux GOJBHLIX KHCJIOPOJ OTINYCKAOT B PE3HHOBBIX KHCJOPOIHBIX
noaymkax, B OOJNBHHUAX GOJbHbIX MOMEIMAIOT B KHCJIOPOJHBIE
MajaTky, B KOTOpbIE MOJAeTcsi KHCOPOA H3 GallJIOHOB.

Hapontoe X03iCTBO TpeGyeT rpOMajHBIX KOJNHYECTB KHCJIOPO-
na. [ToTpeGHOCTb B HEM pacTeT C KaX[blM TOLOM.

['a3006pa3Hblil KHCIOPOA XPaHAT W NMEPEBO3AT B CTalNbHBIX 6ail-
JOHax, rie OH HAXONHWTCA moj AaBieHHeM. Baniouwl, copepxaune
KHC/I0pOA, OKPALIHBAIOT B rony60# UBET — UBET XHIKOrO KHCJIOPO-
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Ja, yToGbl He crnyrath ¢ 6GaJo-
HAMH, HaMOJHEHHBIMH JAPYTHMH
CXAaTBIMH Ta3aMH.

XpaHHTb H MEPeBO3HTb MOX-
HO M KHAKMH Kuciopox. s
3TOrO0 HYXHO JIHLIb NpPefoXpa-
HHTb €ro OT HarpeBaHHsl OKpPY-
XKawouum Bo3ayxoM. [laxe 3H-
MOH BO3LyX «ropsiy» MO CpaBHe-
HHIO C XKHIKHM Kuénoponom, KH-
nawnM npy —183°C. [loatomy
MHAKHH KHCJIODOJ XpaHAT B Crie-
UHANbHBIX COCYyAaX C ABOHHBIMH
CTeHKaMH, MeX/y KOTOPbIMH BO3-
AyXa HeT, o BblKauaH (pHcC. 22). py 99, Cocyast [lbioapa Asi XpaHeHHs
Yepes takue cTeHkM TemioTa HHAKOTO KHCJ0pOAa
OYeHb MeIJIEeHHO nepenaercs
BHYTDL cocyma, W »XHAKHH KHCJOPOJ Hcnapsiercs MeaJeHHO. Takue
cocynbl npnmeﬂmor B TepMOCaxX, 4acTo HCMOoJb3yeMbiX B 6bITY.

IMoxo6ubIM >xe 06pa3om YCTPOeHbl GoJbliHe MeTa/IHYeCKHe
COCY/Ibl — KHCIOPOJHbIE TAHKH, B KOTOPbIX XPaHSAT H NEepPeBO3AT
HKHIKHH KHCJIOPOA.

> 1. TMo pucynky 20 onuuwuTe W3BECTHble BAM NPHMEHEHHS B Pas/IHYHbIX o6aa-
: CTSIX TMPAKTHYECKOH JEATEJbHOCTH YeJ/OBeKa: a) ragooGpasnoro, 6) MKHAKOTO
A KHeJsiopojia.
.2. Gopmyaa auernaena C,H,. Hannuimre ypasHenns peaxuni, npoHCXOASILIHX
NpH CBApKe H pesKe CTanH.
3. Bogonas-cBapuiK CiyCKaeTcsi B BOAY C 3aXIKEHHOH alUeTH/IEHO-KHCAO0POA-~
HOIl ropesikoil. [loyemy cBapKy H pesKy ee mjameHeM MOXKHO NPOBOAHTL TOA
BOAOH?
4. B KakoM MaccoBOM OTHOLIEHHH AOJKHBI HAXOAMTBCA Yrojlb H XHAKHA KHCIO-
POL B cMecH, uToGhl KHCIOPOAA b0 AOCTATOUHO JUISi MOJHOrO CrOpaHus yris?

§ 25. Moayuenue kuciopopa

B naGopaTopusix KHCJOPOA TNOJNYHAIOT HArpeBaHHeM BELLECTB,
KOTOpble JIErKO pasnaraloTesi ¢ BhlieseHHeM Kucaopoaa. K Takum
BEILECTBAM OTHOCATCS mnepmaHradat kaaus KMnO, (‘OH 06bIYHO
HMeeTcsl B JOMALIHHX anTeukax MOJ HA3BaHHEM <«MapraHiloBKa»)
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u nepoxcha Bogoposa H,0,. INpu HarpeBanyuu mepoKCHAa BOAOPOAA

06pasyioTcsl BoAa H KHCIOPOA:
2H,0, = 2H,0 + O, t

(CrpeJikoii, HanpaBJeHHOH BBepX, 0003HaYalOT, 4TO A4HHOE BELLECT-
BO BbIIENSIETCS1 B BHJE rasa.)

JInsi ycKOpeHHs peaKUuH K MEPOKCHAY BOJOpoAa A00aBJISIOT
1eNoTKY YepHOro mopoinka — okcun mapranua (IV) MnO,. B sTom
cayyae pasioxenne uuer Goictpee. Korna Bech KHCJIOPOJ BbLIEJIHT-
cqi, B MpoGHpKe ocTaHercsi cMech BoAbl H okchma mapranua (IV).
CMech MOXHO pasjiefuTb (uabTpoBanueM. OcraBuinics HA (DHJIBT-
pe YepHbIH MOPOLIOK He H3MEHHJICH HH 10 CBOHCTBAM, HH MO Macce.
Ero M0XHO BHOBb HCMOJIb30BaTh AJIsl YCKOPEHHS PEaKLHH pasyoxe-
HHSI HOBBIX MOPLHH MEpOKCHAA BOAOPOJA.

Bewectsa, H3MeHSIOLHE CKOPOCTb XHMHYECKHX PEaKuHi, HO He
PacxoayiolHeCs: NPH 3TOM, HA3bIBAIOT KATaJH3aTOPaAMH.

B npoMBILIIEHHOCTH KHCJIOPOA MOJyYaloT H3 Bo3ayxa. [lasi 3Toro
BO3/lyX CHJBHBIM OXJIaXCAEHHEM CHauaja CXHXKaeTcsl, a 3aTeM XKHIA-
KHIi BO3/lyX INoABepraetcsi HcmapeHHio. A3or Bo3jyxa yJeTyuH-
Baercsi paHblle KHCJIOPOJA, a KHCIOPOA OCTaercsi B KHAKOM CO-

 CTOSTHHH.

Tak Kak KHCIODOA HECKOJBKO TsKejee BO3JAyXa M MajopacrBo-
pHM B BOZE, €ro MOXHO cOGHpaTh ABYMS CMOCOGAMH: Haj BOJOH
(puc. 23) u BhiTeCHeHHeM BO3jyxa H3 cocyma (puc. 24). B mepnom

Puc. 23. CoGupanue rasa naa BoAoii




Puc. 24. Pue. 25.
CoGupanne rasa BuiTecHenHem BO3ZyXa CoGipanne raza B rasomerp

Cllyyae KHCJIOPOX HAMOJIHSIET COCYy[, BbITECHsisi BOAY; BO BTOPOM —
OH BbITecHsier Bo3AyX. UToGbl yGeaHTbCS, HTO COCYA HAMOJHHJICH
KHCJIOPOJIOM, MOJHOCAT TJICIOLLYI0 JY4HHKY. Ecin cocya HanosHHics
KHCJIOpOAOM- JIOBEpXY, JIYYHHKA BCHObIXHBA€T y OTBEPCTHs COCYAa.
YT0Gbi coxpanuTh KHCJIOPOA AJISI OMBITOB, €ro COGHPAIOT B ra3oMeTp
Bb,7eCHEHHEM M3 Hero BOAbI (pHc. 25).

? 1. Kak noayuaior Kucaopoa B naGopatopun?
2. Kak mosyuaior KHCA0POA B NMPOMBIILIEHHOCTH?
nﬂ‘ll‘My He HCﬂOIIIxBYK)T NpH NPOMBIIIJIEHHOM MOJIYHEHHH KHCJOpoaa nepmMan-
ranar KaJjsus u NepoKcHL Bonopona?

§ 26. Cocras Bospyxa

Jns uecnenoBaHus cocTaBa BO3AyXa BOCHOJAb3YeMesl KOJIOKOJIOM,
06beM KOTOPOro MpefBAPHTENbHO pPa3fe/HM MeTKaMH Ha LIECThb
paBHbIX uacted (puc. 26). OTKPHITBIA KOJIOKOJI OMYCTHM B COCYJ H
NpHJbEM B 3TOT COCyH BOJAY AO NEepBOro jeneHusi. Temepb BO3LYX
3aHuMaer o0bem, paBHbI MATH uyacTsiM. 3a)kkeM B Jjoxeuke (oc-
GOp H OnyCTHM JIOXKEUKY € ropsiluuM (GocdopomM B KOJIOKOJ, TOT-
yac 3akpblB NPOGKOH rOpJIbILKO Kojokosa. (Jloxkeuka serasieHa
B npoOKy.) [Jloxnaemes, koraa ¢ochop moracker, o6pasopaBuiniics
Genblilt gbiM okchpa docdopa (V) pacTBopurcs B BOZE H KOJOKOJ
ocrbiHer. 'Bosa npu 3ToM nojHHMETCS B KOJOKOJIE [0 BTOPOH METKH.
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06'beu BO37yXa B KOJIOKOJIE COKPaTHJICSA Ha /5 3a cuer H3pAacxozo-

| BAHHOTO Ha ropeie KHC/IOPOAd. 3HAUHT, 0GbeMHas [0S KHCJIOPO-
1@ B BO3AyXe cocTapisieT NMPHMEPHO !/s. Hcenepyem ocTaBuiyiocs
yacTh BO3Ayxa. Haibem B COCYH BOAbI [0 ee ypoBHsi B KOJIOKOJE,
4T06b! MPH OTKPHIBAHHH KOMOKOJIA BO3AYX He npoHHK B Hero. OTKpo-
eM Ha KOpOTKOe BpeMsl MPOGKY H BHECEM B KOJIOKOJ rOpsILUYIO JIY4H-
Hy. OHa racuer, c/ief0BaTeqbHO, BeCh KHCJIOpOA BO3AyXa H3pacxo-
J0BaH.

IMocne cxuranus ¢ocdopa NMOA KOMOKOJOM OCTajcs ras, He
NOANEP)KHBAIOUIHI ropenHsi. MOXer GhiTh, 3T0 yrjieKuCablH ras?
3aKkpoeM Ko/0KoJ MPoGKOH C ra3ooTBojHoi TpyOkod. Konen ee
ONYCTHM B CTAKaH C W3BECTKOBOH BOJO. [Mpu nopnupaHHH BOLbI B
COCYJ a3, HAXOAsILLHIACS MOJ KOJOKONOM, BhITeCHseTCs, MPOOY/IbKH-
BAeT Uepe3 H3BecTKoBYIo BOAY. HHKakoro momyTHeHusi He HaOIo-
naercsi. 3HauuT, 3TO0 He YMIEKHCAbIH ra3. dToT ra3, He MOMAEPIKH-
BalOUIHil HH TODeHHs, HH IbIXaHHS H He BhbI3bIBAIOUIMil, B OTJIHYHE
OT YIJIEKHCIOTO rasa, NMOMYTHEHHe H3BeCTKOBOH BOJbl, HA3biBaeTcsd -
a30TOM,

Ipn Gosee TOuHOM HCC/AELOBAHHH COCTaBa BO3ayXa OGHapYHH-
JI0Ch, 4TO, Kpome KHcjopona_ (21%) u asora (78%), B HeMm COACP-
XKHTCS ellle 5 razoo6pasHbix MPOCTHIX BellecTs, Has3BaHHbIX 0/1ar0”
ponHbiMH rasamu: reauit He, neon Ne, apron Ar, kpuntos Kr, Kce-
HOoH Xe. OObeMHast fOJsl 3THX ra30B B BO3JyXe COCTABJAET OKO~
70 1% (pHe. 27). MouneKyabl S3THX BELECTB OZHOATOMHbL. Tenui,

Puc. 26. Ycranossiensie cocraa Bo3gyxa: @ — npHGop 10 onbita, 6 — npHOOP noc1€
onbita
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Aaom 78 %

WrepmHsie 2asb! 0,94 %
Yznexucnbid 2ad 0,03°%
[MpoHue a3kl u hpurecu 0,03%

Puc
- 27. IlnarpaMma 061beMHOrO COCTaBa BO3LYXA

HeoH, aproH, K <

lecK;lX pane‘lvlef{)“mo“’ KCEHOH COCTaBAsIOT 0c060€ CeMeHCTBO XHMH=

i T

WHEPTHBIX .MEMQOB' JMMEHyeMOe uHepTHbIMU snemenTamy. ATOMBI

MeTAJINIOB He coHTOB B OTJldYHe OT 4TOMOB BCeX OCTa/bHBIX HE-
: CAHHSAI0TC

| MEeTaIOoB. sl Apyr ¢ JApyroM ¥ C aroMami BOJOPOAA

onro

Bch,’;,ameBBf:;“:q:::l'l‘anocb. yto GnaropoiHble rasbl BOOOILE HE
jjee HA3BAHHE — pyo :e PeaKuun, — OTCIoNa MPOH3OIIO HX TMPEex-
SUHEHHS, B Toy ‘mi Hbie. Jluib HeJABHO YAANOCH MOJNYHHTh CO-
[HMH OTHOCHTE Ly JIe OKCHABI WHEPTHHIX /EMEHTOB € HauboJb-

B BO3Ayxe o BIMH aTOMHbIMH MacCaMH.
[a3BaHHbIX npoc;-l:lzm:mﬂ B He3HAUMTEJbHBIX KOJMUECTBAX, KPOME
napst (H,0). B cip eulecrs, yraekucastit raz (COz) W BOASHBIE
B CYXYIO H xoﬂonuyy,om H Tenayio morojy BOASHbIX napos 6GoJblie,
HKHBET MHOTO g0 o MeHbme, B poaayxe KPYMHOrO ropoaa, TAE
rasa Gonblue, Yeym H CKHraeTcsi MHONO TOMJMBA, YIVIEKHCJIONC

BGauan nDoMmHaIl TNONIAMK  Jiecamu.

apyrue raa°06pa3l:::f"“b‘x NpeAnpUATHil B BO3AYXe MOTYT GbITD |
3IOPOBBA Nonej; 1y € npumecy. Hekoropble H3 HHX BpEMHBl I
B KOHCTuTyuHu YOuTenLuo pejterByioT Ha KHBOTHBIX H PACTEHUS
ctBa 06 OXpaye CCCP orpaxena sa6ora COBETCKOrO rocynaj
fpeAsl. OFPOMHue?"po‘l“b‘X GorateTs W OKpYJKalollell ueJioBer
MHCTHEIX oq PeeTRa ornyckatores y HAC B CTPAHE Ha CO3LL
VOepeyy, eHHIT 1 puegpenne Ge30TXOLHbIX NPOH3BOACT
B 198 r).l)l;ammy‘o cpefy OT mOTAjAHHs B HEe BpeJLHl
A%, Tay K::HHT 3akon CCCP «OG oxpane aTmocde
"posﬂeMy BO3JlyX — cpeia 0GUTaHUs BCEX HA3EMH
\ OXDaHbl ero OT 3arpsBHEHUs JOMNKHBL




IaTh Bce rocyaapcrBa mupa. Ilo-
3TOMY G6OAbIIYIO pPOJb Hrpaer
MEXIYHAPOJIHOe COTPYAHHYECTBO
B [IeJle OXpaHbl MPHPOJILL.

2 1. Kakne npocrbie i cOXHbIE Be-
° LECTBA COMEPIKATCS B BO3MYXE?
) 2. KakoBa o6bemHas H0asi CO-
CTAaBHBIX 4acTeil BO3lyXa B Mpo-
ueHrax (¢ TouHocthio no 1%)?
3. Bnepsbie coctaB Bo3ayxa Gbla
YCTAHOBJIEH (DPAHIY3CKHM YYEHBIM
A Jlapyasbe. On  Harpen -
' pTYTb B onpeaesenHom ofbeme
Bo3ayxa. O6bem Bo3lyxa cokpa-
THICS, @ pPTYTh NOKPLLIACh Ha-
JeTom opatkesoro usera. Octas-
WiHiics ras He NoJUIePKHBAJT HH
ropenusi, ui awixanus. Toraa A. JlaByasee coGpaj ¢ MOBEPXHOCTH PTYTH
opatkeBbie uellyfiki, MOMECTHA HX B MPOGHPKY, CHJAbHO Harpen H coGpan
poitesnnsiiics npu 3toM ras. Cmewas co6paHubiii ras ¢ ocTaTKaMmH rasa
0T Nepsoro OfeTa, OH NOJYYHJ CMECh Ta30B, HHYEM He OTJIHYAIOLLYIOCs OT
posnyxa. Paswacuure onbir A, Jlayasse, mnpuBeaHTe ypaBHeHHs Tex
peaxuuii, KOTOPLIMH OH BOCMOJL30BAJCA AJs ONpeje/eHHsi cocTaBa BO3AYXa.

Piic, 28. Mccaegopanne coctasa Bo3ayxa

| | BuiieaTe a30T H3 BO3AYXa C MOMOULBIO YCTAHOBKH, NPEACTABICHHOH Ha PH-
cynke 28, Mcenenyiite ¢ moMouibio ropsiuleii yuHKi €ro CBOACTBA; st CpaB-
Hellusl ONyCTHTE POPAILYI0 JYYHHKY B TaKOH Xe ctakan c sosayxom. Onuumnre
i 00BSICHHTE BCE, YTO Bbl 3aMETHJIH MpH NMPOBEAEHHH OMNbITA.

\
§ 27. Topenue ¥ MeJJIEHHOE OKHCIEHHE

Peakyuu OKuUCAERUR, CONPOBONOAIOUIUECS Bbl0NCHUEM TEnAOTbL
U C6era, Ha3blBalOT 20PeHUeH.

Copenne B BO3ayXe MPOHCXOMAHT MeNJEHHee, yeM B KHCJIOPOXE,
NOTOMY 4YTO B BO3JyX€ KHC/IOPOA CHAbHO pasGaBjieH a30ToM H C
[OBEPXHOCTBIO TOPSILIETO BEIIECTBA CTAJKHBAETCS MeHbllee YHCIO0
MoJieKyJsi Kuciiopoaa. M Temnepatypa npH ropeHHH B BO3AyXxe MeHee
BBICOKAS, TaK KaK BbIAENAIOWASCS TENI0Ta 3aTPAYHBAETCS HE TOJIb-
KO Ha HArpeBaHHe HCXOLHBIX BEleCTB, HO H HAa HarpesaHHe a3oTa.

docdop, cropasi B BO3yxe, oGpasyer OKCHJ ¢docopa (V), Tak
e Kak H B KHclopoje, yroab — okcua yraepoga (IV) CO,, cepa —
oxenp cepbl (IV) SO,. Hckpbl, BhpbIBaloLlHecs: H3-M0A HOXA, KOTO-
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pblii TOuaT Ha GBLICTPO BPalLAI0
LIeMCSl KaMHe, — 3TO pacKaJeH-
Hble YacTHILbl TOH e caMOoH xe-
JIE3HOH OKaJIHHBI, KOTOPAs MOJY-
YaeTCsl MpH rOpeHHH Kene3a B
KHCIIOpoe.

Uro6bl 3a)keub BELIECTBO B
BO3/lyXe, ero Haj0 MpenBapH-
TEJbHO HarpeTb [0 OMNpejeleH-
HOI Temmeparypbl, KOTOpasi Ha-
3blBaeTCs remneparypoil socnaa-
MeHenus 3Toro BellecrBa. Tem-
neparypa BoCIIaMEHEHHSI Cepbl
H  nepesa okoso 270°C, yrus
350° C. Ecan BO3/1yX HMEET J0C- Puc. 29. Tywense nnamens Ha croae
TYIl K 3aropeBLiemMycsi BELLECTBY, ' ]
TO OHO NPOAO/KAET rOperTb, MOTOMY 4YTO 3a CUET BbIAEJSIOULEHCH
UPH ropenHH TEMJIOTHl MOJJEPXKHBAETCS Temrneparypa BellecTsd
Bblllle TemMnepaTypbl €ro BOCHJIAMEHEHHS.

Takum 06pasom, uroGbl BLI3ZBATH FOPEHHE, HYXKHO: a) HArperb Be-
LeCTBO 10 Temneparypbl BocnyiaMeHeHHns 1 6) o6ecneynThb JoCTy K He-
My KHeyopoaa. ;

A kak pewutb 06paTHylo 3ajauy — NpPeKpaTHTbL rOpeHue, mora-
CHTH naamsi? OueBHAHO, HY»HO JH60 OXJIANHTh BELIECTBO HHIKE
TEMNepaTypbl BOCNJIAMEHEHHS, JTHOO NPeKpaTHTh AOCTYN K HEMY KHC-
Jaopoja. .

Hanbem B ¢apdoposyio uauky HeMHOro CIHPTA, MOAOKIMKEM
€ro, a 3areM NJIOTHO MPHKPOEM 4YalUKy JHCTOM MJOTHOH Gymars.
[lnamsi cnnpra noracwer, Tak kak Her goctyna Bo3jyxa, a Gymara

HE 3aropurcsi, TaK Kak He Harpeercs j0 TemmepaTypbl BOCIJIA-
MEHeHus,

Oroub racsrt, HakpbiBasi ropsiliHil IpeMeT Gpe3eHTOM HJH opes-
Jom  (puc. 29). [lefictBoBaTh Hy»HO OBICTPO H peLIHTEJIbHO.
Tak 6GbL10 MpenoTBpalIeHo MHOTO NMOXKApOB W CHACEHO MHOrO HEJO-
BEUECKHX »KH3He#. UTo6bl moracHTh ropsillyio ApeBecHHY HIIH yroinb,
HX 3aJHBAIOT BOAOH. Boma moHM)Kaer Temmeparypy H Mperpaxiact
AOCTYN BO3JlyXa K rOpsillleMy BellecTBY.

OkHcsleHHe BellecTB XOTSi M MPOHCXOAMT C BbIACJNECHHEM TEMIO-
Tbl, HO MOXET H He CONPOBOXAATbCS TOPEHHEM. Sror mnpouece
Ha3bIBACTCH MEOACHHOIM OKUCACHUEM.
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Ha Bosgyxe, HanpHmep, Okucasercs Hapo3. [losromy B napHH-
Kax W TEIUIHUAX HaBO3 HCMOJb3YIOT AJISl YTEIJIEHHs MO4YBbI.

[Ips 3aTpyAHEHHOM OTBOXE TEIJIOTHI, Bhbliensiouiedics TPH Men-
JIEHHOM OKHCJIEHHH KaKoro-ju60 BellecTBa, ero Temmnepatrypa MOXET
NOBLICHTLCA [0 TemmepaTyphl BocniameneHusi. Torga npOHCXOAHT
‘camoBo3ropanue. Ha sasonax W aBro6a3ax 3anpeliaercsl HaKamH-
BaTb B Ky4ax MpOMAac/eHHble TPANKH MoOcJe OGTHPKH CTaHKOB H
MaulHH, YTOO6bl He MPOH30LLI0 CaMOBO3ropaHHs.

w 1. Ilouemy B Bo3gyXe ropeHHe MNPOHCXOAHT MeLJeHHee, 4eM B KHcaopoze?

2. Kakue yc/ioBHsl HEOGXOAHMBI, yToObl BELLECTBO 3aropenoch H MPOAOJIKAJIO

o ropers?
3. Uto Takoe Temmeparypa BOCH/aMEHEHHA?

4, Kak npekpaTutb roperse?
5. UTO TaKoe MeaJeHHOEe OKHC/eHHe, CaMOBO3ropaHue?

§ 28. MMpumenenne Bo3nyxa. CHraHue TONIHBA

PeakllHH MEIJIEHHOro OKHC/IEHHSI HEMpepLiBHO MPOTEKAloT B Ha-
wem opraHHsme. Korpa mbl 340pPOBbI, MBI HE HCMBITbIBAEM RDH
3TOM HEAO0CTaTKa B KHCJAOpOAe. JIerkue MJEKOMHTAIOWHX MPHCNO-
cOOJIeHbl K JbIXaHHIO HMEHHO BO3[YXOM, & HE YHCTbIM KHCJIOPOAOM,
Kak »Ka0pbl pbi6 K AbIXaHHIO KHCJIOPOAOM, PACTBOPEHHBIM B BOJ&.

Peax1HI0 FOPEHHs ropIoYHX BELLECTB B BO3AYyXe LIHPOKO HCMOJIb-
3yioT B MPOH3BOACTBE H ObiTy. [OpiouHe maTepuabi, cxxHraemble
pajy HCIOJb30BAHHS BBIAEJSIOUIEHCS MPH 3TOM TEMIOTHI, HAa3bIBAIOT
TONAUBOM.

TonaHBO ObIBAeT TBEpAOE, MHAKOE H rasoobpasuoe. Pasnuuaior
clieyiollHe OCHOBHblE BHABI TBEPAOrO TONJIHBA: HCKOMaemble yIJIH,
Top, ropioune caanusl H Apepecury. HMckonaembie yram oGpaso-
BajMCb B 3€MHOH KOpe H3 pacTHTEJNbHbIX OCTATKOB. IpH cxkHrauuu
HauGosee APEBHHX yrJiell (aHTPalUHT) BHUIENSETCS camoe GOJbIIOE
KOJIMYECTBO TEMJIOTHl MO CPABHEHHIO C KAMEHHBIM yrjem W TopdoMm.
Topd H ropioune caauubl HCIOJb3YIOT NPEHMYLIECTBEHHO KaK MECT-
HOE TOMJIHBO.

B "KauecTBe XHAKOro TOMJIHBA MPHMEHSIOT TaBHbIM 06pa3oM
NpPOAYKTHI, MoJydaembie H3 He(TH: GEH3HH, KepOCHH, masyr. B Ka-
yecTBE raso06pasHoro TOMJIHBA BO BCE OOJBUIMX Macmrtabax Hc-
noJIb3YIOT NpHPOAHble roploune rasbl. ['asooGpasHoe Tonsmuso 06-
Jajaer MHOFHMH MPEeHMYyLIeCTBAMH MO CPAaBHEHHIO ¢ TBepABIM: OHO
MOJIHOCTbIO Cropaer, He OCTaBAf 30Ibl, YNPOLLAETCS ycTPOHCTBO
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TONKH, CIKHFaHHWE €ro JIerko pe-
ryJidposath. M3 Mecta n06biun
OHO mepejaercst mo Tpybam, uTo
pasrpyxaet TpaHCHOPT.

Ha pucynke 30, a npexncras-
JieHa CcXema [MpOCTeHIIero ycr-
POHCTBA AJISi COXKHTAHHS TOIVIH-
Ba — TONKH AJIA TBEpIOro TOI-
JIHBa (ZpOB, KaMEHHOTO YIJs).
Bosnyx gocrasasiercsi B Tonky K
ropsilieMy TOIJIMBY uYepe3 OT-
BEPCTHE  CHH3y — MOAAYBAJIO.
Yro6el  o6GecneuuTh  GBICTPYIO
CMeHy ra3006pa3HbIX MPOLYKTOB
FOPEHHSI CBEXHM BO3IYXOM, NMPH- Py, 30. Cxema meun (a) H KepocHHOBOI
MEHSIIOT BO3/yXOJYBHbIE MallH- nammsl (6)

HBl WM K TONKe MNPHCTPaHBAIOT

AbiMoBbie TpyGbl. CHIbHO Harperbie ra3oo6pasHbie npoleK'l‘bl rope-
HUSl, MOAHHMAsICh 1O Tpy6aMm BBEpX, CO3AAIOT TATY, 61arofaps Ko-
TOpOii CHH3y, uepes MOIIyBajo, 3acachiBaercsi BO3iyX. Kemosb-
3yeM 3HAaHHSi O XMMHYECKOH peakuHH MJIA OOBSACHEHHS MPOLECCOB,
NPOHCXOASIIMX B TOMKE Neyert.

Uro6bl ynpaBasith XMMHYECKOH peakiueif, HyXHO 3HATb ee Cyll-
HocTh, CymiHOCTb peaklHH TFOpeHHs BEUIeCTB Ha BO3AYyXe 3aKIIO-
YdeTcsi BO B3aMMOJEHCTBHH MX C KHCJIODPO/OM,

Beuecta pearupyior Apyr ¢ ApYroM B ONpeJENeHHBIX COOT-
HOLIGHHSAX, MOAYHHSIOUIMXCS 3aKOHY COXpaHEHHS MAacchl BeulLLECTB-
Tonnuso, kak W Bce BewlecTBa, ¢ KHCJIOPOLOM B3AUMO/IEHCTBYET
NDH rOPEHHH HEe B MPOM3BOJbHBIX, 4 B ONPEeJENEHHbIX OTHOLICHHAX.
[Tostomy B TONKy ROMKHO mOCTYnaTh CTONBKO BO3AYXd, 4TOGb
CO/CPIKALLErOCs B HEM KHC/IOpOja XBATHIO HA MOJHOE CropaHHe
TonauBa. Ecau nputok Bospyxa B TOnKy OyAer HELOCTATOUEH, TO
B TPyGy GyAyT YHOCHTbLCS HECropeBliHe MPOAYKTHI, B TOM HHCIE H
HacTHupl yrasi — caxa. OT npHCyTCTBHS YACTHIL CAXKH [bIM, BBIXOMSI-
Wil M3 TPYGbI, CTAHOBHTCS 4epHbiM. Ha mpakTike, 4TOGb! JLOCTHI:
HyTb TOJIHOTO CrOpaHusi, B Meub MOZAIOT BO3AYX C HEOObILHM
H3bbiTkoM. Ecin ke Bo3apyxa 6yner nocrynarb CJIMIIKOM MHOrO,
TO TOMJMBO XOTSl W GyAeT CropaTb MOJHOCTbIO, HO BbIAEIAIOLLASCH
PH 3TOM TEMJIOTAa GYAeT TPATHTbCA HA HArpeBaHHe H3GLITOYHO-
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r0 BO3yXxa. HenpapuibHoe CKHFAHHE TOMIWBA NPHHOCHT GOJbIIHE
YOBITKH HApOAHOMY XO3SIHCTBY.

[TbIIEBHAHOE TOMIMBO CXHralOT BO B3BELIEHHOM COCTOSIHHH, NO-
JlaBasi ero B TONKY NPH NMOMOLH (OPCYHKH, YCTPOHCTBO KOTOPO#H
HANOMHHAET yCTPOHCTBO ropenkd (puc. 21). Jasi pacmbliCHHA
XKHAKOTO TOMAHBA B (DOPCYHKAX HCMOMNB3YIOT BOMAAHOH Map HJH
cxKaThli  BO3gyx. Jlyyule cmewHBaercsi ¢ BO3AYXOM H TMoOJHee
cropaer razoo6pasHoe TOMJIHBO, HAanpuUMep MpPHPOAHbIH ras.

Fopenne — 370 nepBast XHMHYECKasi peaklusi, OCBOEHHAA HEJO-
BEKOM, KOTJa OH Hayuuicsi 106biBaTh Orowb. OroHb [aj BO3MOX-
HOCTb Y€JIOBEKY Jierye MepeHOCHTb 3HMHIOIO CTYXKY, FOTOBHTb NHILY
H3 HECHENOGHbIX B CHIPOM BHIE CEMSIH H KOpHeH pacTeHHH, BbINJIaB-
NATH H3 PYAbl METaJIbl.

OHeprus, BblEAIOUIAsACH NPH CTOPAHHH TOMJHBA, HCMOJB3YETcsi
HE TONBKO B BHAE TenuoThl. Ha TensoBbiX 31€KTPOCTAHUHSAX OHA
NpeBpallaeTcsi B 3/1eKTPUUECKYIO SHEPrHio, MpHMeHsaeMylo A5 CaMbIX
pa3Ho06Pa3HbIX MPOH3BOACTBEHHBIX Ledeit  ans ocseutennsi. ope-
HHE KHIKOro TOmiaHBa (KepocHHa, GeH3aWHa W Ap.) B ABHraTtessax
BHYTPEHHErO CropaHHs HCNOJAb3YIOT AJISl MpPHBeJeHHs B [BHXEHHE
aBToMo6HJ/Iel, TpakTopoB. 'openne rasoo6pasHoro TOMJAMBA MpHMe-
HAIOT KaK Ha 3aBojax, (a6pHKax, Tak H B JOMAIUHHX YCJOBHSX.

He TonbKko J0AH € MX Pa3HOOOGPA3HBIMH MOTPEGHOCTSIMH, HO H
Becb MCHBOTHBIH MHP — MOCTOSIHHbIE noTpeGuTenH Kucaopoaa. Ka-
3ajochb OB, YTO € KaXKAbIM rOAOM KHC/IOpOAa B armocdepe AOJKHO
CTaHOBHTbCS BCe MeHbuie H MeHbire. OgHaKo, ¢ Tex nop Kak CTaju
onpejesitb COCTaB BO3/yXa, COAEp)KaHHe KHCJOpOAA B HeM 3aMeT-
HO He u3menuaoch. M3 kypca GOTaHHKH BaM H3BECTHO, YTO 3eJje-
HbI€ JIHCTbsSI DACTEHHH Ha CBETY NOIVIOLIAIOT H3 BO3AyXa YIVIEKHC-
JIBIH T3 H BBUIEJSIOT KHCJI0pOA, BoT nmouwemy cojepikaHHe KHCJIO-
poaa B BO3ayxe He meHsiercs. Tak MPOMCXOAHT KPYroBOPOT KHCJIO-
poAa B npHpome (cM. pHC. HA mepBoM hop3alie).

Mbl paccmoTpesiH NpHMEHEHHe BO3JyXa, CBSI3aHHOE C MPHCYT-
cTBHEM B HeM KHciopoaa. PaccMOTpHM NpHMeHeHHe ApYrHX rasos,

COCTABJSIOUIHX BO31YX.
Asor HCMOJB3yeTcst VISl NPOH3BOACTBA d30TCOJAEPXKAIIHX MHHE-

paubHbIX YA0GpPeHHH.

C KaXIblM ro0OM pAaCUIHPSIETCS HCIOJb30BAHHE 61aropoHbIX
rasoB. B aprome npoH3BOAAT 3/MEKTPOCBApKY METaJJIOB, JErko
OKHCAAOULHXCSl HA Bo3ayxe. KpHNTOHOM HaMONHAIOT 3jeKTpHUEcKHE
namnbl. KpHOToH, He JeHCTBYSl Ha HAaKamHBaeMblHl TOKOM METaJlJIH-
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HECKHA BOAOCOR, WPCHRTCIBYEE HERBFEMMN WASSAAS. & A st
He neperopact. TPYORN, i BOAMEHIE i e kelidigs ..H._.. -
OPONYCRAHUN Hepod  Hux ACRTPHY Cl GG ki H3JyHiier mpuuld
CBRT DASHOW OKPACKE (HAHPHME, BATOAHCHHEE  HOOHOM — Gpes
xesnit) . Tanue pYORU NPUMEHSIOT JUIS CHOTORIY PEBNEM 0 B
TOBOH CHEHAMMIAWNN, MK, 060PYAOBANINE HEOHORMME A8 i1
MH, BHAHKN HI OUCHL OOABINOM PACCTOMINN,

) 1. IpOcToll MOACAMIO TOIKI SIBieres Kepoekiosas aamina (pie. 30, 6), Yo
5 B OHOH HUPACT POAL  HOMAYBIIA, poat ausosoil tpyon?® Ecan ¢ ropunei
4 JAMIBL CHATL JIMIOBOC CTCRIO, DAams Haunnaer konrirs. [lowemy? Eean

3EMEUb AAMIY OPH HPHEPYUCHIOM (PUTHAC 1 HAYATL €F0 MOCTCHCHNO BRI
rath, TO IIAMA OYACT CTAHOBITLC Bee Goace spkim. Ho ecain ene Goabiue
BBULBHHYTL (DUTHAL, NAAMS NOTYCKHeer o Hauner kontnrs. [louemy? To ke
camoe NpoH30ILIeT, CCAN NPUKPBLITL MacTh GoKoBuX oTseperiii naavies, [o-
yemy?

2. Kak ocyulecTsiTh ABA H3 ONHCAHMLIX B YHPAKHEHun | OnbitoB, Basgs BMCECTO
JAamnbl CBEMY M KYCOK CTCKASIHHOH TpYOKH NPHOAHANTENBHO € TAKHM e
AHAMETPOM, HTO | cpeva?

3. OnnunTe YCTpoiicTBO H ACHCTBHE TONKH.

4. O uem CBRACTEJLCTBYCT BhigesenHe H3 (abpuunoii TPYGhi UEPHOrO AbIMa?
5. Kakoe snauenie nmMeer peakuus ropenusi: a) B npoMbILICHHOCTH, G) B Cellb-
CKOM xo3stiicTée, B) HA Tpauncnopre, r) B ObITY?

6. Kakoe npuMeHense HMEIOT HHepTHLIE rasbl?

] . Hasosure: a) Ttonampa, npumensiembie y Bac aoma, 6) npuGopbl, npHme-
nsiemue anst wx cxuranns. [Monywaercs aum npu 3Tom Bopa?
2. [loarorosbTe (ycTHo) coobuienie Ha Temy: «Uto MHe H3BECTHO O TOM/M-
BAX, NPHMCHACMBIX HA NPOM3BOACTBAX, CNOCOGAX MX CHHFAHHA M HCMO/B3O-
BAUNs BLULCISIOULEICS NPH 9TOM SHEPrHi».
[oarotosbTe yeTHsiii pacckas o KpyrosopoTe KHCJOpoja B nphpoae # 06
OXpaHe BO3AYXd OT 3arpsasHeHuil,




BOAOPOA.
KHUCNOTbI.
coJn

C Tex nop Kak CTa/JH H3BECTHb KHC/IOTBI, MHOFO pas XHMHMKH 3aMeuaJH, 4TO MmpH
JeficTBHH KHC/IOT Ha HEKOTOpble MeTanabl 06pasyercs «ropiounii Bo3ayx». ITpH noaue-
CeHHH MJAMeHH OH MHOTAA 3aropaercs, a HHOTAa B3PhIBAETCH C OrJYLIHTEJbHBIM
Tpeckom. Anrauiickuii yuensiit . K'a B e nuw, Xupwuii B 0JHO Bpems ¢ . Ipuer-
i, TepBbifi co6pan «roploudit BO3AYX» H YGENH/CH, UTO 3TO He BO3AYX, @ COBEPLIEHHO
oco6oe razoobpasHoe BellectBo. EcH OH uHCT, TO CMOKOHO FOPHT, @ €C/H CMellaH
¢ BO3AYXOM, TO B3pbiBaercsi. Broc/iencTBuH ra3 6wl Haspan BojopoaoM. Bopopox —
npocToe BelLecTBO, MOJEKY/Ihl KOTOPOro 06pasoBaHbi H3 ABYX aTOMOB XHMH4ECKOro
3/1eMeNTa, HOCAULEro TO Xe Ha3paHHe,

§ 29. Moayuenne Bopopona

Xumuuecku# 3HaK anementa Bojgoposa — H. OTtHocHTenbHAs

aromnas macca — 1,008.
®opmyna sopopona — H,. OTtHOcHTesbHas MoJexyasipHasi mac-

ca=~2.

Puc. 31 Annapat Kunna: a — B neficTeui, 6 — nocJje HCMOJb30BARMS,




Ecnn kycouku uunka nomectutsn CORARYIO  KAtAeTy, Y6 Wi
HX TIOBEPXHOCTH NOSIBASIOTCH NYAWpLKN tasa. Onn trpunnis s »
BCIILIBAIOT HA MOBEPXHOCTL IKHAKOCTH. M UNKOCTEL wak G wrint,
d KYCOUKH LHHKA MOCTCHCHHO KAK OBl PACTBOPAIGTCH # HENE o)
coBceM. B cocyme ocraercsa Gecuperubii Npoapaupbiil  pacinsop.
M3 Hero MoMHO BblenuTh BbITAPHBAHHECM TBEPAOC BCUCCTRG, )
COCTAB KOTOPOTrO H BOLIEGN WLHHK. Gopmyana sroro sentecina Zntl,
Peaknus BbIpayKaercsl YypaBHEHHEM:

Zn + 2HCI = ZnCl, + H,t

Bonopos Bhigensiercsi w3 KucaOTHI B pesysibTaTe 3aMelLCHIsI
(BbiTecnenns) ero umnkoM. Tenepb MOHSITHO, MOHEMY My3bIPbKIL
Fd3a oTpbiBajJHChb OT LMHKA: HA MOBEPXHOCTH KYCOUKOB METa/Id
KHCJI0TA conmpuKacanach ¢ IMHKOM, B pe3yabTate [POHCXOAsULL
PEAKUHN BBULESIICS rAa3 BOJOPOLL.

B naGoparopun ans nonyuenus Bopopoaa 0GbIUHO HOABIYIOTCH
ammapartom Kunna, npeacrasiednbiM Ha pucynke 31. Annapar
Kunna cocrour ns BOPOHKH B W cocyna A, npeactas.sioulero
€0Goi oAb wap ¢ noayuap, coobuiaiouHecs ApYyr ¢ ApYrom.
Korpa BOPOHKA BCTABJACHA B COCY/, MEXAY €e TPYOKOH H CYXKeH-
Hblm MecTom cocyaa noJjiyyaercsi 3430p, yepes KQ'I"Opblﬁ IlOleLﬂHp
cooGutaerest ¢ mapom. Llunk wacwmaor B wap uepes TyOYayC,
d 4Yepes BOPOHKY HAAMBAIOT coasHylo Kheaory. Omna sanosser
NMoiywap, moAuMMAacTesi uepes 3a3op B Wap M 3aAHBACT KYCOUYKH
umHka. Haunnaercs XuMuueckas
peakuHs M1y LHHKOM H KHC-
JIOTOIi, B pe3yJbTare KOTopoii 00-
pasyerca somopon. Yepes TyOy-
Ayc, 3aKpuiTblii  NPoGKOH €O
BCTABJIGHHOM B HEE razoorsol-
HO¥i TPYOKOH, BOMOPOA OTBOANT-
cs1 napysy. Korjaa, onmbiT 3aKoH-
yen, KpaH 6 3akpeiBaior. Bojo-
pof, NpPOROJIKAs BHUACHITLCA H
He HaxXojsl BbIXOAd, AABHT HA HO-
BCPXHOCTb PACTBOPA KHCJAOTLL 1
puiTecHsier ee B noayurap. Baa-
rojapsi 3TOMy NpeKpallaercs co-
NPHKOCHOBEHHE KHCJOTBI € LLHH-
KOM, npeKpauaercsi H pearius

8 =B pazoGpannos nuae

Xoaakon

Heoprammieekan susnn 7. &
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MeXAy HMMH, HO B LIape€ ocTaer-
csl 3amac BOAOpOAA A0 TOro Bpe-
MEHH, Koraa OH BHOBb TMOHano-

oures.

Takum o6pa3om, annapar
Kunna, Oyayuyd «3apsiXKeHHbIM>»,
BCEraa roToB K JEHCTBHIO, a Kor-
a anmnapar MPHBEAEH B JOeHCT-
BHE, €r0 MOXHO OCTaHOBHTb B
J1060H MOMEHT.

a 1. U3 npeametos naGopaTopHoro
= 060pyLOBaHHS, H306PaXKeHHbIX Ha
A pucyrke 32 (B uMcie HX jaana
11poGHPKA C MaJICHbKHM OTBEpPCTH-
eM B /HE), MOXKHO COGpaTh mpH-

Puc 32 Jleraan npn6opa ais noayyenus Gop Ana Mmojy4eHwHsi Boaopoaa,
Y AeHCTBYIOILHH TaK XKe, Kak an-
napar Kunna. Hapucyiire npu6op.
2. Hapueyiite cxemy annapara Kunna B Takom nOJOZKCHIH, KOrAd OH ue aeii-
croyer. Yro obutero s yerpoiicrse annapara Kunna u rasomerpa?
.! B npobupky ¢ keneaubiMu OnHAKaMB OpHAAR cousyio Kueaory HCI.
HATC YPABHCHHE DeAKWHH, KOoTOpas npon3oiier (yurure, uro, Kpome
aoayunren peweerso FeCly).

4. o pucyngy 15 paccuunraiite (OkpyrjeHHo B yMe), CKOJBKO aTOMOB KiC/10-
= POLS NPHXOANTCH HA OAHH dTOM Bogopoua B npupoae.

Boaopoaa

§ 30. dusuueckne cpoiicrsa
BOZOpOAA

Puc. 33. Bopopon serue sosayxa

Boaopon — GecuBerunlii ras,
6e3 BKyca H 3amaxa, CiKHKalo-
uiHiicss JHWb NPH Ype3BLIyaliHo
HH3KHX Temneparypax. drto ca-
Mblii JIerKHi u3 rasos. [lnor-
HOCTb BOMOpona B 14,5 pasa
MEHblle MJIOTHOCTH BO3/yXa.
YpaBHOBECHM Ha Becax Kouaoy,
noABeILEeHHYIO BBepX JIHOM
(puc. 33). BbiTecHum u3 nee Boa-
ayx Boaopoaom. Pasnosecue na
pYIIAETCsl: 4allla BECOB ¢ nojBe




Pue, 34,

Hanoaneune BOLOPOAOM MblIb- Pie. 35 [lepeausaune Bopgopoga M3
HBIX ny3bipeii cocyia B COCYA

WeHuoii  kongoi noannmaercss Beepx. CaenoBaTenbHo, BOAOPOL
JI€TYe BLITECHEHHOrO HM BO31yXa.

Mbinbhsie 1y3bipH, HAMoJHeHHble BOAOPOAOM, ObICTPO B3JETAIOT
BBepx (puc. 34).

Boxopox MaJIOpACTBOPHM B BOJE, H TO3TOMY €ro MOJKHO cOOMH-
PaTth B cocyn cnocoGamu BLITECHEHHSI BO3AYXd H BOABL.

g 1. Yem omamuaercsi BOAOPOA OT KHCIOPOAA 10  (hH3HUECKHM cROiicTBaM?
2. Kak «nepeantb» BOAOPOA H3 OLHOrO crakaha B apyroii (pue. 35) cnocoGom
BhITCCHeHHA BO3jyxa? Kak jokasaTh, 4TO B [EPBOM CTAKaHE BOAOPOAd HE
0CTAN0CH?

3. Kakiumu crnocoGamu MOMHO coGupaTh Boaopoi B cocyn? Ha kakux csoii-
CTBax BOAOPOJd OCHOBAHBI 3TH cnocoGhi?

§ 31. Xumuueckne cpoiictsa Bogopoaa

OzHakomMHMesl Teneph € XHMHUYECKHMH CBOHCTBAMH BOAOPOAA.

3axKeM UHCTHIH BOAOPOM, BLIXOASLUIHH H3 ra300TBOAHON TPYOKH,
H onyctum Tpy6Ky C ropsillliM BOAOPOAOM B COCYA € KHCJAOPOLOM.
TCopenue Bojoposa B KHejopoge npoposkaeres (puc. 36). Crenku
COCyla MOKPBIBAIOTCA  KaneAbKaMi  BOLI. 3HauuT, UPH rOPEHHH
BOIOPOAA B KHCJIOPOJAE MPOHCXOJHT pPEaKIHsl COCJHHEHHSI H o6pa-
ayercsi Bona. [lojepuM MeTAaNJIHUECKYIO NAACTHHKY Haj niaame-
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Piic. 36. Fopenne Bojopoaa 8 kuesnopoae  Puc. 37. OOpasosanue Bojibl NPH ropeHHi
BOJIOpONE

HEM 'uouopoua. ropsiniero B Bosayxe (puc. 37). [Mnactunka GbicTpo
MOKPLIBAETCS KamejbKaMH BOABL. 3HAYHT, MPH TFOPEHHH BOAOPOAA
B BO3/lyXe Takxye oOpasyercsi BOAA, T. €. BOJOPOA COEJHHSICTCS
¢ KHCIOpOAOM BO3ayXa. Peakilsi ropeHHsi BOAOPOAA BbipaiKkaercs
ypaBHCHHEM:

9H, + 0, = 2H,0

Cropas, Bojopox o6pasyer («poxnuaer») soay. Otcioga H npoHc-
XOAHT €ro Ha3BaHHe — BOJOPOL.

Peaxuus ropenusi BOAOPOAA CONPOBOXKAAETCS BbiaeJeHueM 60ib-
uioro Koauyecrtsa temiorhl. [Tnams Bojopoja — 310 He uTO HHOE
KaK packaJeHHblii BoisiHoii nap. Ilosromy OHO nmouTH HEBHAHMO,
ecin TpYOKa, H3 KOTOPOH BBIXOAHT BOROPOA, Kesednas. Ecaum xe
Tpy6Ka CTeKNsAHHAsA, 00pa3yercsl 1aMs XeJiToro upera. ATy OKpac-
Ky €My NPHJIAIOT HCNApSIOUIHECs COCTABHbIE YACTH CTEKJA.

[Mojkurath BOAOPOA, KAaK H BCAKHH ropiounii ras, Hapo ¢
60JIbLIOH OCTOPOXKHOCTbIO. YOenHMCSl B 9TOM Ha onbite. TOACTOCTEH-
HLlE IHAMHAP 3anN0AHUM (110 COCOGY BBITECHEHHST BOABI) TaK, YTOObI
ABa o6bema 3aHs BOAOPOA H OMHH 06bem — kucaopoi. O6ep-
{ieM NOJOTEHILeM WHJIHHAP M, BbIHYB €ro H3 BOAbl, GbICTPO MOJAHE-
ceM K OTBEPCTHIO 3aXKEHHYIo ayuHHKy. Paspaercsi orsyuiuTesb-
Hblii B3pbiB. B3phiB npousolien [OTOMY, YTO BOJAOPOA COEAHHMI-
¢ ¢ KHMCAOPOAOM, Cropej MPHOBGHHO. 3a cuer BbIAeJHBUIEHCS
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TEMJIOThl PACIIHPHINHCE BO3AYX H
Napel  Bojabl, 0OGpa3oBaBlIHecs
NPH peakinHy.

Orciona crnenyer, uTo 3axu-
FaTb BOXOPOJ, BLIXOASALLHH H3
dnnapara, MOXXHO JIHLIL B TOM
Gllyyae, ecam HMmeercsi moJHas
YBEPEHHOCTb, UTO BHIAEJSETCS
UHCTBIA BOLOPOX, 4 HE CMech BO-
Aopona ¢ Bosgyxom. asi sToro
Bollopon chauasa CcoGHpaioT B
NMPOGHPKY, KOTOPYIO 3aTemM BBEpX
LHOM mopHOCAT K MJiaMmeHH
(puc. 38). Ecun Bogmopon uwer,
OH cnokoiino 3saropaercs. Ecin
€ BOJOPOA COACPIKUT NpHMECH

Puc. 35. [lpo6bl BoAOpPOAA HA HHCTOTY

BOsnyxa, on saropaercst co wapuisom. Bapuis COnpoBoxaaercs pes-
KHM cBHCTsIIMM 3BYyKOM. B npoGupke sror nspuis Gesonaceit. Ho
CCIH B3PLIB NPOH3OHAET BHYTPH GOJbIIOTO CTCKASHHOrO NpHoopa ¢
HEGONLILIM OTBEpCTHEM, TO OH GYACT pasopial BAPEGearn H OCKOIKI
MOTYT mopanuth oKpyxaiotmx. Mrak, cMech BOLOPOAA € KHCIOPO-
AOM Hin Bosayxom B3pbiBuara. [lpexae uem MOKHraTh BOAOPOL,
CIenyer nposeputh ero Ha uucrory!

npu FOpEeHHH BOJOpPOAA W MpPH B3pbiBE €ro cMecei ¢ KHeaopo-

Pite. 39 Boceranosaenie BOLOPOAOM ME/IH H3 OKCHAA MC/AH (11)
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AOM WJIH ¢ BO3AYXOM NPOHCXOJHMT OAHA H Ta € pEAKUHS — COeaH-
nepue ero ¢ kueaopopgom. Ho npu ropeHHH BOAOPOAA 3Ta peak-
LWHA (POHCXOANT MOCTENEHHO, MO Mepe CMEeLIHBAHHS MOJIEKYJ BOLO-
poaa ¢ MOJeKyJaMH KHCIO0poAa, a MpH B3pblBeé — MTHOBEHHO, Tak
KAK MOJIEKYJIbl 0GOHX ra3oB CMeLlaHbl yxe 3apaHee.

Bojopon coeanHsieTcs He TOJNbKO C KHCJIOPOLOM, HO H C HEKOTO-
PbIMH ADYTHMH MPOCTHIMH BeLIECTBAMH.

O3HAaKOMHMCA elle C OfHHM XHMHYECKHM CBOHCTBOM BOJOPO/A.
[MomecTum B creknsinnyio Tpy6Ky okcua mexu (II) n 6ynem mponyc-
KaTh uepe3 TpyOKy Bogopon (puc. 39). (Bomopoa Hapo npoBepHThb
ua uncrory!) Hukakoii peakunn He npoHcxomut. Harpeem Tenepn
okcua mean (II). Oxkcun menn (II) HauuHaer packafsiTbCs: 3TO
NpPH3HAK TOrO, YTO MEeXJYy HHM H BOJAOPOAOM Hayajach XHMHYECKas
peakiHs, CONpOBOXKJalollasicsi BblgeJeHHeM Tem1oThl. B TpyGke
NOABAAIOTCS KaMIH BOAbl, a uyepHbid okcHa menu (II) mpeBpaumia-
€TCSl B KPACHbIH MOPOLIOK MeTanJH4yeckod meaH. Peakuns Bblpaxa-

€Tcsl ypaBHEHHEM:
CuO + H, = Cu + H,0

Bonopon orhsn or okcupa menn (II) knciopoa W BOCCTAHOBHA
:eAL; [IPH 3TOM 06pasoBanach eule H Boad.

Takim 06pa3oMm, BOAOPOA He TOJIBKO COBAHHSIETCS CO CBOOOLHBLIM
KHCJIOPOJIOM, HO H MOJKET OTHHMAaTh KHCJOPOA OT OKCHIOB JpY-
rux snemeHtoB. Taxk nonyuaercs, Hanpumep, MeraJJ BoJikphpam,
H3 KOTOPOTO W3rOTOBJSIIOT HHTH HaKa/ia 3JEeKTPOoJaMmil.

Beuectsa, KOTOpble OTHHMAIOT KHCJIOPOA OT APYFUX BELLECTB,
OTHOCSIT K BoccTanoBuTeasim. K uncny BoccranoButesel, Kak Mbl yoe-
JUHJIHCH, OTHOCHTCH BOAOPOA.

[1p#meHeHHe BOAOPOJA CBSI3aHO C €ro JIerKOCTbIO H CBOHCTROM
BOCCTAHOBHTENS. BOOPOAOM HAMOMHAIOT a3pOCTATLI AJISi HCCJIEAOBA-
HHsl BEPXHHX cjoeB atmocdepsl. Bogopoa uenosbsyior aasi Bocera-
HOBJAECHHSI M3 OKCH/OB HEKOTOPbIX METala0B, HMEOLHX O60ubLIoe
3HAYEHHE 5 COBPEMCHHON TexHuke. Boaopon uenonbayiorT Kak XHMH-
yeckoe Cbipbe A noayuenns ammuaka NHj;, KHCJIOT HEKOTOpPBIX
opranpyecknx seuteers. Ero npumensior u kak tonauso. B 6yay-
em €ro 3HaveHie Kak Tonausa eule Goablue pospacter. [Toay-

MaAiiTe, MoUYemMy 9TO [POH30HALT.

{0 Ohnaiuiie XHMHYECKHC CBOHCTBA BOAOPOAA
2 Oyuunre PEAKHIIO BOCCTAHOBACHHN BOAOPOAOM MEAH H3 OKCHLa MEaH (”)
[Kakue BCUICCTRA OTHOCHT K BOCCTAHOBHTEJISIM ?
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i
Pitc. 40. Onur T, Kapenanuia Puc. 41. Heraau npuGopa (B npobGke
HMEETCst OTBEpCeTHE NSt TPYOKH)

3. Hanmure ypasnenie peakuitn BOROPOAA €0 C/CAYIOLAMH OKCHAAMH: @) OK-
Ciaon soanfpama WO, 6) seaeanoii okaaunoit, 8) okcigon prym (IT).
Kakoe xinmiueckoe CBOMCTBO BOAOPOAA B ITHX PEAKLHSX NPOSIBAACTCHA? K kako-
MY THIY peakunit on oTHOCHTCS?

4. Jlana meanasn nnactuuka. Kak 06paTnTh ee XIHMHYCCKHM MYTEM B HOpO-
oK meradanieckoii mean? IMpuseanTe ypasHeins peakiui, KOTOPLIMH HYAKHO
BOCHIOAL3OBATLCS, .
5. I Kanewww npogenan takoit onuir. CKASHKY € MTALIOM W KieJoToi
CraBua B cocya ¢ soaoit (puc. 40), BbACARIOUUACH BOAOPOA NOAKMIAAL I
HAKPBIBAA HPoKOropaoii KoaGoil. Onuunre H OOBICHHTE OCACAOBATECALIO
SBACHISL, KOTOPBIC [pH 3TOM HAGMOAANHCH, CCAl H3BECTHO, HTO C 430TOM R
ITUX YEAOBISIX BOAOPOA HE COCAHHSIETCS,

6. Tpi crakana wanoancnsl razamu. B OfOM M3 HHX HAXOAHTCH mt:ujyx,
BAPYIOM — KHCJAOPOJ, B Tpetbem — Boaopojt. Kak ysnath, B KaKOM CTaKauc
KaKOIl ras copepkures?

7. Kak ua aetaneii, usoOpaxennsix na prcyike 41, co6pats npuéop aas
AOKAZATCALCTBA TOFO, 4TO NP CrOpanii BOMOPOAA B KHCAOPOILE pacxollyt:'l:ml
Kiicaopoa? Hapueyiite npinGop 11 npHroToBbTe pacckas o) TOM, KAK HPOBECTH
STOT ONbIT.

8. Ounuinre wasecrusie pam obaacti [IPHMEHCHHS BOAOPOAA.

§ 32. Boxopon s npupoge. Kucaors

B.Ilal‘(),!lapil TOMY UTO BOJIOPOJ BXOAHMT B COCT4B TAKOro BCIOAY
BCTpeuaonerocs COCIMHEHHs!, KAK BOAA, OH OTHOCHTCA K HHCIY
CAMBIX PACHpOCTPaHEHHbIX 3JEMEHTOB Ha 3eMHOM wape. Bomopox
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BXOJAHT TAKXKe B COCTAB CJOXHBIX BEUIECTB, M3 KOTOPBIX 006pa3o-
Babl BCE JKHBBIE oOpraHuaMbl. K uHCIy XHMHYECKHX COEIHHEHHH
BOJIOPOAA OTHOCATCS KHCaOTHl. B mpHpope BecTpeyaercsi MHOTO KHC-
JIOT: JIHMOHHASI KHCAOTA B JIHMOHAX, SIGNOUHAsi KHCJIOTA B s16J10-
KdX, LLABEJeBasl KHCaOTa B JHCThAX UlaBessi. MypaBbH 3allHILaIOT-
csl OT BPAroB, BbIGPLI3rHBASI eAKHE KanejbKH MYPaBbHHOH KHCJIO-
1ol. (OHa XKe couepskurcs B MUENHHOM € H B XKCYuHX BOJOCKAX
KpANHBbL.)

Ilpn POKHCARHH BHHONPA/HOTO COKA MOJYHAETCsl BCEM H3BECT-
Hasg YKCycHasi Kuenora (ykeyc), a npH NPOKHCAHWH MOJIOKA —
MOJIOUHAS KHeaora. Ta ke camasi MOJIOYHAsi KHCJOTA NOJY4aeTcs
IIpH KBAILLUCHHH KanycTbl, NMPH CHJIOCOBAHHH KOPMOB JUIs CKOTA.
Kpome STHX KHCIOT, BCTPEUAIOUIHXCSl B NPHPOJE, H3BECTHbl KHCJIO-
Thl, 0JIy4aeMble HCKYCCTBEHHO HA XHMHuecKnx 3aBofax. K udcny ux
OTHOCATCS CepHasi W CONsiHAS KHCJIOTDI.

CepHas xucnora H,SO, — Gecupernasi XKHAKOCTb, Bf3Kas, KaK
Macj0, HE HMelowasi 3amaxa, NouTH BABOe Tskejee Bojbl. CepHast
KHCJIOTA MOIVIONLAET BJATY W3 BO3AYXa H APYrHX rasoB. DTO CBOii-
CTBO CEPHON KHCJIOTHI HCHOJNB3YIOT sl OCYIIEHHS HEKOTOPLIX ra3os.
C 270fi LebI0 HX NMPOMYCKAIOT Yepes CepHYI0 KHCJIOTY.

[TpH cMelHBaHHH CepHOHl KHCJOTHI C BOAOH Bhimensiercst GOb-
Q10e KOJHYeCTBO TemioThl. Ec/H BOJLY BIHBATH B CEPHYIO KHCJIOTY,
TO BOAd, HE YCNEB CMEmaTbesi € KHCJIOTOH, MOXKET 3aKHieTh
W BLIOPOCHTH GPLI3TH CEPHOM KHCJAOTBI HA JIHIO H PYKH paboTaioulero.
Uro6bl 3TOTO HE CJyunsioch, NPH PACTBOPEHHH CEPHON KHCAOTHI

HYXKHO BJHBATH €€ TOHKOH CTpyeid B BOAY H NepemMewHBarb, 4 HE
JIHTH BOAY B CEPHYIO KHCJOTY.
Cepuas KHC/OTA OGYrIHBAaeT APEBECHHY, KOxy, Tkauu. Ecian B

[POGHPKY € CEPHON KHCJAOTOH OMyCTHTH JIYUHHKY, TO NPOHCXOJHT
XHMHUECKasl peaKlHs — ApeBecHHa Oﬁyr.’IHBHCTCH. Orcioa noOHATHO,
KaK ONACHO NONajaHue Opbi3r CepHOH KHCJOTHI HA KOXKY 4He/q0BeKa
H OOMCKAY.

CoasHas kucjaora HCl — Bojublii pacTBop rasa XJ0poBOAOPOAA,
Kotopblii HMeeT peakuil 3anax. CossiHasi KHCJIOTA MaXHET XJ0pOBO-
JOPOAOM, TaK KaK H3 Hee BbAGSIOTCS MOJICKYJIbl STOro rasa
(ecain oHa He CHJbLHO pasbaBieHa ponoit). [lonapas B BO3AYX,
MOJICKYJIbl  XJ0POBOJIOPO/IA NPHTATHBAIOT BOASHbIE Napbl, H HAA
COsINON  KHCJOTOi 06pasyercsi TyMaH H3 MeJbyaHuwux Kanejex
COJSIHON KHCIOTbI: KHCJOTA «AbIMHTY.

OGuwue CBOMCTBA KHCJOT. PacTBOpaMH CepHOil H consiHo#
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KHCJIOT Mbl  BOCMOJIB3YeMCSl /ISl BhIICHEHHS HEKOTOPBIX OOUIHX
CBOWCTB KHCJIOT.

[lpunbem K pactBopam 0GeHX KHCAOT MO HECKOJBKY Kanedex
PacrBopa BellecTBa (PHONETOBOrO UBeTa — Jakmyca. Jlakmyc okpa-
CHTCA B KpacHblii uBet. [lpyroe BeilecTBO — METH/OBbIH OpaHxe-
Bblfi — NIpH JIeHCTBHH KHCJIOT MEHSIET OpAHXKEBBIH LBET Ha PO30-
Bbiii. JIaKMyc H METHJIOBbI OpaHKeBbIl — UHOUKATOPbL, YKA3bIBAIO-
llHe Ha MPHCYTCTBHE B PACTBOpPax KHCJOT.

[Tonoxxum B MPoGHPKH € pacTBOpami 00EHX KHCIOT N0 KycOu-
Ky LHHKa, Maruds, sxenesa W meau. LlWHk, maruuit u keneso
BBLITECHAIOT W3 O0EHX KHCJIOT BOROPOA (B 3TOM Mbl ybeaumcs, moa-
Xuras raz). Oco6eHHO GHICTPO NMPOTEKAET peakilHs KHCJIOT € mar-
HHEM, HEeCKOJIbKO MEAJIEHHee C LHHKOM, elle MeJJeHHee ¢ xKeje-
3oM. B npo6GHpkax, B KOTOpbIX HaXOZHTCH Melb, HHKAKHX H3Me-
HeHHi He naGniopaercs. Meranjbl HEOJHHAKOBO AKTHBHO BbITECHSI-
I0T BOJOPO/A 13 KHCJIOT, a HEKOTOpble H3 HHX €ro He BBITECHAIOT.
ST0 MOMHO ONMpefeJHTh HA OCHOBAHHH 3JEKTPOXHMHUYECKOro psiaa
Hanpsokenni metaqsoB (MoueMy OH TaK HasblBaeTcsi, Bbl y3HAeTe
nogauee) :

DUTECHAIOT BOAOPOR e BHTECHSIOT BOAOPOL

K Ca Na Mg Al Zn Fe Ni Sn Pb (Hy;) Cu Hg Ag Pt Au

Bee meramibl, CTOSILLHE A0 BOAOPOAA, BHITECHSIOT €ro H3 KHCJOT,
NPH 3TOM KaXK/Abli TNPEAbIAYLULHIT MeTalsl AaKTHBHEe, 4YeM KarKbli
nocsieayloutiii. Merajbl e, CTosiIEe B 3TOM Psfy nocie BOLOPO-
A4, He BLITECHSIOT €ro H3 KHCJIOT.

XuMuueckoii peakiueii Mex/ay [HHKOM H CONAHON kucaoroit HCI
MBI H BOCTOJB3OBAMHCH JUIS ojyuenns Bogopoaa. [lpu stom aTombl
WHHKA (JBYXBAJEHTHOTO METa/ja) 3aMeliajy aToMmbl Bojopoia B
ABYX MOJEKYJaxX COMSHON KHCJHOTb ¢ 0GPA30BAHHEM XJIOPHAA [LHH-
ka ZnCl,. Tak kak B MOJEKyNe COJISiHOH KHCJIOTBL HCI conep-
XKHTCSI UIL OAHH ATOM BOAOPOAA, TO B PEAKUHIO C aTOMOM LHHKA
BCTYNAIOT B MOJEKYJbl COJISIHOH KHCJIOTHI (cM. ypaBHeHHe peak-
UHH Ha c. 65).

Jlnsi mosyueHus BOAOPOAA BMECTO COJSIHOH KHCJIOTBI MOXHO
BOCMO/IL30BATLCS JPYTHMH KHCJIOTaMH, HATIPHMED BOJHBIM - pACTBO-
pOM cepuoil KueaoThl. Mexy CepHOH KHCOTOH H IHHKOM MpOMC-
XOIHT peakiusi, BLIPaxalouLasics celyiouHM ypaBHeniem:

Zn + H,S0, = ZnSO, + H,1
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M B 3TOM cayuae aToM UHHKA 3aMellaeT ABa a'rvoma BOLOPOAA.
Takum 06pa3oM, KHCJIOTbI HMEIOT OGLIHE CBOHCTBA:
1) PacTBophl KHCIOT KHC/Ibie HA BKyC: 3TO BaM H3BECTHO Ha

MpHMEPe NPHPOAHBIX KHCJAOT.
92) PacTBOpHI. KHCJIOT H3MEHSAIOT OKPACKy HHAHKATOPOB: Jiakmyca

Ha KPACHYIO, a METHJIOBOTO OpPaHKEeBQro Ha pO3OBYIO.
3) Ilours Bce BOAHbIE PACTBOPbI KHCJIOT BBIAGTSIOT BOAOPOL,

npH JNCHCTBHH Ha HHX HEKOTOPBIX MeTaJlJioB.

3 1. Kakoe npabuao mnyxkio cofaiofatb NpH PACTBOPEHHH CCPHOIT  KHeaOTHI
3 B BOAC? )
- 2. Kakue Bam nasectnnl ofuige Xipuueckne cpoiicrsa kitcaor? Ortser mnosic-

HHTE MpHMEPAMH.
3. [ponzoiiner yin peakuusi, ecian B NPOGHPKY €O PTYTHIO NPIAHTL pactsop

cepuoii kueaore? [Mouemy?
4. Kak JloKa3ath ONLITHLIM [YTeM, YTO B COCTaB COJASIHON KHCJAOTLI BXOANT

NEMENT BOAOPOA?

[} B()BI)MIIT(‘ H3 MKOJBI (C paJpCmenuﬂ y‘lliTe.llﬂ) HECKOJIbKO KYCOYKOB .‘Idl\'.\ly(‘(b
BOil OYMaKKH (Oymara, NpOMHTAHHAS PACTBOPOM JIAKMYCA) I AOKAKITE NpH-
CYTCTBHE KHCAOT B NpoAyKTax, B KOTOpPLIX OHH, NO Bauemy NPEANONOKCHIO,
copepkares. Hanpumep, npuaoxinre JakMycoBylo GYMaXkKky K cpesy snGioka,
CMOuKTE ee Kalliell npocroksaui # T. 4. C NOMOUbIO JaKMycoBoil OyMaxKKy
BLI MOJKETE YCTAaHOBHTb, YTO MOJOKO HAHal0 MPOKHCATL palbile, uem 370
Gy/IeT 3aMETHO Ha BKYC.

§ 33. Cocras kuciior, Coant

O6uiHe cBoiicTBa KHCIIOT OﬁyCJ'IOBJIGHbl TEM, UTO B COCTAB BCEX
KHCJIOT BXOASIT A4aTOMbI Bopopozaa. KpOME aTOMOB BojoOpoaa,
B MOJIEKYJaX KHCIOT COAEpKATCsA AaTOMbl HJH rpynnbl  atomos,
HA3bIBACMBIC KUCAOTHOIMIL OCTATKAMIL.

CpilBHHM cocras Pa3HbBIX KHCJOT.

TaGanuna 3

Hassanne kucaorw Dopuyan Kucaotw Kucaornuit ocraron
1
Consnast Kneaora HCI Cl
- ” !
Asothan Kicaora HNO, I\"Iﬂ.
Cepuasi kuenora H,SO, %),
Docopuas kneaora H,PO, PO,
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Kuciora — 310 cj0xHOe BelLeCTBO, B KAXKAO0H MOJeKyJe KoTo-
pOro MMeEloTCsl OJHH WJIH HECKOJIbKO aTOMOB BOJAOPOAA M KHCAOT-
Hblli  O0CTaTOK. ATOMBI BOZOPOAA B KHCIOTAX MOPYT 3aMEILAThes
aTOMaMH MeTallJioB.

BaneHTHOCTb NMPOSIBASIOT He TOJNbKO aTOMbl. HO H FPYHibl ate
MOB, HampuMep KHCJOTHble ocTaTKH. Eciu KHCIOTHBIH ocratok w
MOJIEKYJIe KHCJIOTHl COEAMHEH C OJHHM aTOMOM BOMOPOAL, TO OH
OJIHOBAJIEHTEH, €CIH C JABYMsl — ABYXBAJICHTEH, €' TPEMSI — Tpex-
BajleHTeH W T. [. BaneHTHOCTb KHCJAOTHBLIX OCTATKOB 0003HaYeHd
B TabGauue 3 PHMCKHMH UH(paMH.

[lpu 3amelleHHH BOAOPOAA B KHCJOTAX METAMAAMH KHCAOTHBIE
OCTATKH MEPeXOJsiT B HEH3MEHHOM BHJE B COCTAB 00PA3yIOULHXCH
BEIUEeCTB — CcoJeii.

Conb — 3TO CJIOKHOE BellecTBO, B KOTOPOM AaTOMBI Meranjna
CBSI3aHB! C KHCJIOTHBIMH OCTATKaMH.

Ecay 13BECTHbl BaIeHTHOCTb MeTajja H BaJACHTHOCTH KHCAOT
HOro OcTaTKa, TO (OPMYJbl COJIEH COCTABMSIOT TAK K€, KaK (hopmy
Jbl coeMHeHHit 3 ABYX 3asiemeHToB. CocTaBHM, HANpPHMEP, (QOpMYy-
Jy cyibdara aJlOMHHHs, 3Hasl, YTO AMIOMHUHHHA TpPEXBaJeHTeN.

1) Hanuwem XHMHYECKHH 3HAK aJIOMUHHsI H 0003HAYeHHE KHC-
JIOTHOIO OCTATKA CEPHOH KHCJOTHbl, MPOCTABHM HaJl HHMH BaJjeHr-
HOCTB: }\Ii Slbl,‘

2) Haiizem HanmeHbliee obuiee KpaTHOE UHWCEJ, BLIPaXAIOULHX
BAJIEHTHOCTH AJIIOMHHHSL W BaNEHTHOCTh KHCJIOTHOro ocrarka. Haw-
Menbliee ofluee KpaTtHoe 3THX uncen — 6.

3) Haiigem uKca0 aTOMOB aJIOMHHHS H UHCJIO KHCJIOTHBIX OCTAT-
KOB. [lasi 3TOro pasjenum HaiAeHHOe HaMeHbluee oOllee Kpar
Hoe (6) Ha BaJeHTHOCTb ajioMuHus: 6:3 =2. Pasjenum HauMeHb-
wee ofliee KpaTHOE HA BaJEHTHOCTb KHCJIOTHOrO OCTATKA cep
HOIf KHeaorh: 6:2 = 3.

3HayuT, B JIAHHOH COJIH HA KaJble ABa 4TOMA AMTIOMHHHA
NPHXOAHTCS TPH KHCJOTHBIX octatka. dopmynaa coiu Alp (SO, )

Hassauusi coseil 10 MeXAYHAPOAHOH HOMEHKJAATYpe 00pasyiorcs
OT JIATHHCKMX HAa3BaHHH KHCJOTHBIX OCTATKOB. TdaK, Haupumep.
KHCJIOTHBIH OCTATOK COJISIHOH KHC10Thl — Cl Ha3biBaeTCs XJAOPHIOM.
ceproii =S0O, — cyabdaTom, azotHOH—NO; — HHTpATOM. pochop-
Hot =PO,; — docharom. B cBA3KH ¢ ITHM M CONH HA3LIBAIOTCH.
NaCl — xnopus narpus, Na,SO; — cyabpar narpusi, NaNO;
uutpar narpusi, NagPO, — doctar narpusi (rabn. 4)
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TaG6auuna 4

Homenknarypa coneii

Kucaoru Haananne conef

Hasuanne XUMHYCCKaS (opMyad
dropopojoposyan (naasu- HF PDropHbl
KoBas)
Xaoposoaopoanas (coas- HCl Xaopuupt
Has)
Bpomosoaopoanas HBr Bpomubl
Hozosoaopoanas HI Hojtnint
Cepuan H,S0, Cyandatnt
Ceponojlopoanas H,S Cyabpun
Asorian HNO,4 Hutparnl
docdopuan H;PO, Dochati
Yroavuasn H,CO; KapGonarut
Kpexmuncnas H,Si0, CHARKATBI

K HasBauuam cosed METaJJIoB, HMEIOUHX NEePEeMEHHYIO BAJIEHT-
HocTb, no0aBasieTcst yHeso, o6o3Hayallee BaJIEHTHOCTb MeTaJa,
nanpumep: FeCly; — xnopun sxenesa (III), FeCl, — xnopun xese-
sa (II); Fe,(SO,); — cyandar xenesa (II1), FeSO; — cyabdpat
xeaesa (II).

2 1. Cocranbte GOpMY/IL cAeayiOWuX coaefl: XAOPHAA KaJIbWisa, HNTPaTa Ka-
N anst, ocara kanbuus, xaopuaa xeaesa (I11), nurpata maruns, cyasata
warpus, gocara xenesa (II), ¢oehara xweaesa (11T)

2. Hanuuwmte nassanna caeayounx coneit. a) KCI, K,S0,, KNO;, KI, K,COs;
6) K,S. K;PO,, KBr, K;SiO,;, KF.

3. Hamuwnte Qopmyant creayionux codeii: a) cyabpara adioMuiis, CyJib-
¢ura natpus, uwrpata Gapus, matpata keaesa (II1), docdara marnus,
woauaa marnusi; 6) Opomuaa watpus, docara HaTpus, cyabdara csHHUd
(I1), cuamkara Kaausi, murpata wmeaw (II), xaopwaa Kaabuus,

4. M3 caeayiollero nepeutist BeIecTs BLIHUINTE OTACALHO GopMy.abl: @) OKCH-
208, 6) kueaor, 8) coseii: HNO,;, KNO; NO,, SOy, H,SO,, CaSO,, KiPO,,
H;PO,, Na,0, CaO, FeCl,. Ykaxure naapanne Kaxioro BemecTsa.

§ 34. JleficTsHe KMCJOT HA OKCHABI METAJJIOB.
Peakuun obmena

He BeAKYIO COJb MOXKHO MONYYHTb AEHCTBHEM KHCJOTbl HA CO-
otperersyloutnii MeTam. Koraa mbl nomeuiann B pacrsop cepHOit
KHCJIOTLI KYCOUKH MEIH, HHKAKOI XHMHUCCKOH peakuui e Ha0J110-
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najnoch. Mejib, KaK U IpyrHe MeTaJbl, CTOSILIHE B 3/1eKTPOXHMHUECKOM
PsiAY HANpsiZKEHMH METaJIJIOB MOC/e BOLOPOAA, HE BHITECHSCT H3 KHCJOT
Boiopos. Kak ke mosyuadior conu TakMX MeTaioB, KaK, Hanpumep,
AgCl, CuSO, u 7. n.? Coau 3THX METa/uIOB MOJIY4aioT, HanpuMep,
JEUCTBHEM KHCJOT HA OKCHIbl MeTassoB. PaccmMoTpum B3anmoseit-
CTBHE KHCJIOTHI C OKCHIOM MeTalia Ha NpHMEepe peaKkuHH Mexuy
okcupom mead (II) u pacTBopoM cepHOH KHCJIOTHI

Oxenp mean  (II) CuO — u3BecTHbI BaM MOPOLIOK. YEPHOrO
usera. OH He pacrBopsieTcsi B Boge. B mpoGHPKY € OKCHAOM Meju
(II) npuabem pacTBOp cepHOW KucaOTHl W Harpeem. Ilosyunres
ronyGoii pactBop. M3 Hero MoxHO Bbigeantb sewecrso CuSO, —
310 cyabpart menn. Peakunsi mexay okcipom mean (I1) u cepuoii
KHCJIOTOH BbIPAXaeTCsl ypaBHEHHEM:

CuO + H,SO,; = CuSO, + H,0

Tak, Mbl 03HAKOMHJIHCH ele ¢ OJHHM OOLLHM CBOHCTBOM KHCJIOT:
KHCJIOTHI B3aHMOAEHCTBYIOT C OKCHAAMH MerauaoB ¢ o6pasosa-
HHEeM cOOTBeTCTBYIOULeH comd W Boibl. [Ipn 3TOM, KaK W npH B3aH-
MOJEHCTBIHH KHCJIOT C METAJIOM, KHCJOTHBIE OCTATKH COXPaHAIOTCS,
nepexojasi B HEH3MEHHOM BHAE B COCTaB MOJyYalolleHcs CoJu.
Mouiekyanl Bojibl 0GpasyloTcsi H3 aTOMOB KHCJIOPOAd, COAEPIKAILHX-
Cs B OKCHIAEC METAJIA, W aTOMOB, BOJAOPOAA KHCJAOTBL 3Hasi 370,
MOXKHO COCTABHTH YPABHEHHE XHMHYECKOH peakiui JIoGOH KHCIOoThLI
¢ JHOGBLIM OKCHAOM MeTansa, ecan ¢opmyna okchnaa u (opmyaa
KHCJOTL M3BeCTHbl. B ypaBHeHHH peakuMH Mex 1y OKCHAOM wme-
au (IT) u cepuoii KucaoToi

CuO + H,S0O, = CuSO, + H,0

KO3 (HIHEHTBI NOAGHPATb HE NPHLULIOCH, MOTOMY HTO HAa OJHH aTOM
KHCJIOPOJA, COAEPXKAULHHCSA B OKCHIR, MPHXOAUTCS ABA 4TOMA BOLO-
poaa KHCJAOTHL.
CocTaBum ypaBHEHHE peakuuH Mexay okcumgom zeaesa (I11)
H 430THOH KHCJIOTOM:
Fe,04 + 6HNO; = 2Fe (NOy) 3 + 3H,0

M3 tpex atomoB xuciopona okenpa xenesza (IIT) u weern atomon
BOAOPOJA KHCJOTBI MOJYUHTCS TPH MOJIEKYJIbI BOIDI.

[Ipu peakuun OKCHAOB METAMJIOB C KHCJIOTAMH JIBA CJOMKHBIX
BELIECTBA — OKCHJL H KHCJIOTd — OOMEHHBAIOTCSI CBOHMH COCTABHBIMH
HaCTSIMH: aTOMbl KHCJI0POAA — HA KHCJIOTHBIC OCTATKH, 4 ATOMBI BO-
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a0poad — Ha aTOMbl Meranna. Peakuuu rtakoro THMa OTHOCAT K
peaxkyuss oomena. Peakuusamu obmena naspipaiorcsl peaKLHH MKy
ABYMA CNOMHbIMH BEWECTBAMM, NPH KOTOPHLIX OHM OOMEHHBAIOTCH
CBOHMH COCTABHBIMH YacTAMH.

2 1. Cocrasbre YPABHEHNS ClEeAYIOmHX peaKumii:
A 1) ZnO+ HNO, — 3) Na,0+H,SO, —~
2) Al,O;+ HCl — 3 4) MgO+HNO,; —~

Haszosnte noayuaiouwmecs comnu.

2. Kakie ueTbipe THIa XUMHUYECKHX peakuuii Bam HasecTin? K KakoMy M3 HHX
CHEJLyeT OTHECTH: a) OKWCJEHWe MpOCTHIX BellecTs Kucaopopom, G) BoccTa-
HOBAGHHE METAJVIOB H3 OKCHAOB BOLOPOAOM, B) BhiTeCHEHHE MCTAJ/aMi BO-
AOPOA@ W3 KHCJIOT, ) pPeakuun Mexjy KHCIOTaMH H OKCHAAMH METalion,
A) nogydenue KHCaAopoaa w3 nepokcuaa sopopoaa? I[lpuseante 1o OAHOMY
NPHMCPY YPaBHeHH#E peakumii Kaxjaoro Thna.

3. B pasHblX XHMHUCCKHX PEAaKUHsiX Bam BCTPEYaICH OKCHIA MeH (IT). Hzno-
HKHTE BCE, NTO BAM M3BECTHO 06 3TOM Belwecrse, 10 maany: 1) 0OJAYHCHHC,
9) K K4KOMY KilacCy BellecTB OTHOCHTCS, 3) (hi3ndeckne CBOHCTBA, 4) XuMH-
yeckne cpoiictsa, [TpuseanTe ypasnenns peaxiuii, B KOTOPLIX OKCIL MCAH (11)
NoJAYH4eTCA WM B KOTOPBIX YNACTBYET, W YKAXNUTe, K KaKOMY Tillly OTHOCHTCH
KaMmKas H3 HHX.

4. OnuwnTe CBOHCTBA CepHONi KHCJAOTH no caeayloutemy miaany: 1) cocran,
2) dusnueckue cpoiicTBA, 3) XHMHUECKHE CBOHCTBA: a) OTHOIIEHHE K JiK-
mycy, 6) OTHOLIGHHE K MeTanaam, B) OTHOWICHHE K OKCHAAM METaMI0B.

5. [Tepeuncante oGiuHe XUMHUCCKHe cBoficTBa Kueaot. [lpuseare ypasHenis

peaxuii. . <
6. Jlapsl BEULCCTBA: Mariii, COAsHAA KHCAOTA, OKCHI MAruis, Meib, OKCHIL

wean (1), Kakie onbithl Bbl MOMIH Gbl NPOAGAATH, HOABIYSHCH ITHMIL BE-
preerpamit? HamuunTe ypaBHeHsl BO3MOMKHbIX PeaKuiii. YKaxkure ycaonus HX
()L\llluTﬂ‘ll‘IHﬂ Hamunre Ha3BaHHS MOJYUAIRILHXCS BCULECTB.

7. M3 Kaxoro rasa coctonT aTMocdepa nAaneTH, ecan: a) Kncaopoa B yef
roput, 6) APLBECHIA 1 BOAOPOA HE TOPAT, B) MaJaxuT B COCPLAOTOUCHHLIX Hi
JAKHCATCABHBIM CTEKJIOM JYHax NPeBpallacres He B uepuuiii, a b Kpac
r') METEOPOJOrHUCCKHH 30HA-WAD, HANOANCHHKIT BOAOPOLOM, HE
ANHWHTE YPABHEHHST YIOMSHYTLIX peaxiit.

HeM
HLi NOPOLIOK,
noanmsaercs? H



BOJA.
PACTBOPBI.
OCHOBAHMS

4 s
§ 35. Bona B npupoge. lMonyuenne 4YHCTOH BObI
H ee (uzuyeckue CBOHCTBA

Camoe pacnpocTpaHeHHOe H3 COEMHHEHHH BOAOPONA B npuposie
310 ero okchg — Boaa H,O. B TOoM uin HHOM BHAE OHa waxonHTes
Bciony. Boma 3anonusier BONaguHbl 3€MHOH NOBEPXHOCTH, 0BpAivs
oKeanbl W Mops. [pOMAaAHLIMH MAacCamMH CHEra W Jibja OHA MOKpHI
BAET [1O/ISIPHBIE CTPAHbl M BEPLIHHBI BBICOKHX rop. Ee ueBnpnmblii
nap Bcerja npucytcTsyer B Bosnyxe. O6paiasich B meabyaiiime
Kanenbkn, Boja o6pasyer obGnaka, H3 KOTOPBHIX BLINANAIOT LOHIH,
NPONUTHIBAIOLLHE [OYBY BJArol H MUTAOUIHE pyubi W peku. llpo-
CauyMBasiCh CKBO3b MOYBY, BOLA PACTBOPSET €€ HEKOTOphle COCTaB-
HbIE YaCTH W YBJIEKAeT Me/byaiIIue HePAaCTBOPHMbIE TBEp/ble HaCTH-
ubl. [losromy npHpoAHasi BOAA BCErAa COAEPIHKHT [MpPHMECH pas-
JIHYHBIX JIPYrHX BELLIECTB. 2

B 3aBucuMocTH OT TOro, ANS KAKHX UeNeil NMPHMEHSIOT BOJLY,
€e OYHILAIOT OT 3THX BewecTB B GOJblICH HIH MEHbLIEH CTerneHH
Orpomuoe 3HayeHHe HMEET OYHCTKA MHTbeBOH BOALL. OTKyjna Gepyi
BoAy Juisi nuThbs? Kakue npHMecH He JOJDKHA COLEPKATH NHThE
Basi Boja?

B kosomuax, BLIPHITBIX HA JOBOJbHO GOJBLIIYVIO THyOHHY. B
BOJE HET B3BEINCHHBLIX TPHMECeH H MOUTH OTCYTCIBYIOT MHKPGUL
ranuambl, Takasi BOAa COAEPMKHT PACTBOPEHHLIC CONMN. NOACHHbIL
U151 ueJioBeKa.

B Bogonposoj nocrynaer Boga H3 pek WM Bogoxpanuamnut. Pey
Hasi BOJA COAEPIKHT MHOTO BPEAHbIX JUIsl HEJNOBEKa Mpumeced B
BH/IE PA3JIHYHBIX OCTATKOB KH3HENEATEJbHOCTH MXHBOTHLIX H YEJIO-
BeKa, a TakKe O00/e3HeTBOPHbIE MHKPOOPraHH3Mbl, OT KOTOPBIX €€
oyuutator. Ha ropoackix BOZOOUHCTHTENbHBIX CTAHLHAX BOAY CHaua
Jla MponycKaloT Hepe3 peLIeTKH, KOTOPLIe 3aMepiKHBAIOT KPYNHbIE
niasaoune npeamersl. lotoM BoAy MOABEPraioT OTCTAHBAHHIO B
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Pric, 42. TlpuGop st neperoHKi BOAb!

GacceiiHax-0TCTOMHHKAX W (DHILTPOBAHHIO UEpe3 cloH mecka, 3jech

3a/1ePXKUBAIOTCS HepacTBOPHMbIE TBepAble yacTHukH. [lanee ounuien-
Hasi Ha (uabTpax Boja 06pabaThLIBAETCSl XJIOPOM IS YHHUTOXNKe-
HHSL MHKPOOpraHH3MOB (B HacTosiliee BPEMsl XJIOD 3aMEHSIOT 030-
HOM H OakrepHuugnbiMu Jamnamu). Koraa B ropopax craju npu-
MEHATb BOAY, OYHILEHHYI0 Ha BOLOOYHCTHTEIBHBIX CTAHUHSX, 3360-
JIEBAHHST XKHTENeH HH(EKUHOHHBIMH GOJIE3HSIMH PE3KO COKPaTHJIHCh.
B oumenuoii Boge ocraiotes pacTBOpHMblE BELIECTBA, HEOOXOH-
MbIE YE/OBEKY.

B anrtekax ans npurotosaenus Jekapers M B XHMHMECKHX
N1a00PATOPHSIX NPHMEHSIOT BOLY, OYHIICHHYIO H OT PACTBOPEHHDLIX
npumeceii. Jlnsi oraenenus Boabl WaH APYrofi XHUAKOCTH OT pacTBO-
PEHHLIX B HEH BEILECTB MPHMEHSIOT MEPEroHKY.

[Teperonka saksiouaercsi B TOM, UTO JKHAKOCTb HATPEBAIOT 10
KHIICHASA, TIpeBpauias ee B map, KOTOPbI 3aTeM oxaa)ciaercs H
BHOBL 00Da3yeT »XHAKOCTb. [1puGop, npumensiemblii B JaGopaTopHH
AU TIEPCTOHKH Boabl, u3oGpaxken Ha pucynke 42, Ou cocrout u3
TPEX HacTeii: koabul, B KOTOPO#i BOJA HATPEBAeTCst 10 KHIeHHS,
XOJOMNIbHUKA, TA€ napbl BOAbl KOHAEHCHPYIOTCS B XKHAKYIO BOAY,
i NPHEMHHKA, Kyna 3ta Boaa crekaer. XOJOAHJAbHHK COCTOHT H3
ABYX TPYGOK, BeTamiennsix ogna B apyryio. [1o BuyTpenueii TpyGke
BHHS JULYT BOASIHbIC Napel, a mo BHeWHEeH CHH3Y BBEPX MpomycKa-
e1ei Xonoanasi Bopa. Ona oxJaxcaaer BHyTpennwoio TpyOky. Korjpa
B KO/AGe npuGopa ANt MeperoHKH KHIATAT BOAY, pacTBOpeHHbIe
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B Heli TBep/ble BellecTBa OCTa: |
oTes B KoaiGe, a B IpHEMuHKe | fk
coGHpaeTest uHeTast AHCTINNIHPO- Il k"
BaHHasi BOAA.

JList moJyueHHss JUHCTHIINPO
BaHHOH BOJIbI B GOJIBUIHX KOJIH-
YECTBAX  CJAYMHT  Heperouiniii
KyG, H306paKeHHblii Ha pHeyHKe
43. On orauuaercsi or Jabopa
TOPHOrO NPHOOPA rAABHLIM 00
pasom TeM, 4TO H3roTOBJCH e
H3 CTeK/a, a H3 MeTalia; AIni- il ‘i
Has TpyGKa, B KOTOpOii cry- emed
WAIOTCA BOAAHBIE Mapbl, HTOOLI Al
annapat 3aHHMaJl MeHbLIe Mec- Pite, 41, Heperomin iy

' Ta, COrHyTa B BHAE CMHPAJH, Ha-
3bIBA€MOIi 3MEEBHKOM.

[Tpouece, aHaJOrHUHBIH MEPErOHKE BOJAbL B NPHOOPE, MMOCTOSIHHO
NPOHCXOANT M B MPHPOAHBIX ycaoBusx. Tak oGpasyercs joxaenas
BOJa — HaHGoJiee YHCTbIH BH NPHPOLHOH BOADI.

Boja — GecuBeTHasi (B TOJCTOM cjoe rony6as), JErkonoaBH-
Hasi KuakocTb, 6e3 BKyca W 3amaxa, Kunut npu 100° C  (npu
HopmanbHoMm atmocepHom aasnennn 1013 klla), xpucrasnnsy-
erca nipn 0° C, naotHocts ee npu 4° C pasua 1 r/em®.

Boga — BeuiecTBO, 6e3 KOTOPOro HEBO3MOXCHA HH3HL Ha 3emJje
H X03aiicTBeHHAsl JesITeJbHOCTb uYeqNoBeKa. B cBA3W ¢ passuTHEM
BCeX OTpac/ell HapOAHOrO XO3AHCTBA H POCTOM GJdrOCOCTOSIHHS
Hacejenusi noTtpeGHOCTL B Bojae Bce yBennunpaetcs. [lostomy
rOCYAapCTBEHHYIO BAXKHOCTh HMERT pelleHHe MpobJeMbl OXpaHbl BOA-
HLIX pecypcoB oT 3arpsisienisi. Ha 3aBonax u daGpukax HanamKu-
BalOT TAKOe MPOH3BOACTBO, MNpH KOTOPOM 3arpsauelinas BOAA HE
Oyner cOpachiBaTbLesl B MpHPoAHbIe Bogoembl. Coaepxkatinecs B Hei
OTXOb! AOJKHBI NEpepadaThiBATLCS, A OUHUICHHAS BOAA BHOBbL
HCIOAL30BATLCSI HA TOM KE NPOHIBOJACTBE.

B naweit crpane upnusrt 3akod 06 oXpaue u painHoHANLHOM
HCMOABL30BaHHH NpHpoAnLIX pecypeos. B Koneruryunn CCCP sanu-
cano: «[paxpane CCCP o0ssann Gepeds opuposy, oxpansth ee
GorarcrBay.




|. Kaxie 13 MpHPOMHLIX BOJ OGLIYHO COACPIHKAT MeHbllie npHMeceH: peukble

wan kaouesbie? TToyemy?
2. Kak ounlaioT OT npumeceii NHTheBYIO BOLLY?
3. B Kakix cayuasx npHMeHsIoT neperonky? Hapucyire reperonuuiii npugop,

HA3UBHTE €ro 4actH H pﬂCCKa)KHTO‘ KaK OH JEeHCTBYET.

§ 36. Bopa kak pacrsopuTenb. PactBopumocThb

M3 Kkypca npHpojoBeneHusi H H3 [OBCEJHEBHOH >XH3HH Bam
M3BECTHO, YTO BOJA pACTBOPSIET pasJHuHble Bewlectsa. Ha ypokax
XHMHH Bbl N0Jb30BAJHCh pacTBOpamMH KHcaOT H ulesnoued. Teneps
HA OCHOBE 3HAHWH O CTPOEHHH BELLECTB Mbl MOXKEM BbISICHHTb, B yeM
COCTOHT MpOLece PacTBOPEHHSI H YTO TaKoe PacTBOPHI. ’

Kak Bam M3BeCTHO, MOJIEKYJ/bl BEUIECTB HAXOMATCS B HENPEpbIB-
HOM JBIXKEeHHH. DTuM obbAcHAeTcA sBaeHne Aupdy3un. [lonoxum
B UHJHHAD € BOAOH KpHCTaNbl MeIHOro kKymopoca. Yepes Hekoro-
PO€ BpeMmsi BOKPYr KPHCTaJJIOB BOAA OKPAaCHTCst B rosiy6od user.
Hesuanmebte yactuust MegHOro Kynopoca noj BAHSHHEM MOJEKY.
BOLbLI  OTOPBa.INCH OT KPHCTAIOB M aHGpdyHaupoBanu B Boje.
Huddyaust nporexonnT MeAIGHHO, HO B KOHIE KOHLOB NOJNYUHTCS
OAHOPOHBII pacTBOp.

Tpouece pacrsopenus MOXHO yCKOPHTB, ecau B3SAThH TBEpoe
BEIIECTBO He B BHAe KPYNHBIX KPHCTAJJIOB, a B BHIE MEJKOro
Mopowka. [lpn H3menbueHHH BEIIECTBA YBENHUHBAETCS! MOBEpX-

Puc. 44. Pactaopenie meaioro Kynopoca Pic. 45. Bak pas pactsoperis
B BOJC




HOCTb CONPHKOCHOBEHHSI €ro € JKHAKOCTBIO M OHO pacTBOpAercs
opiecrpee. MOKHO YCKOPHTb PACTBOPEHHE BEULECTBA MEpeMeluHBaK-
eM KHAKOCTH WJIH €e HArpeBaHHEeM, a TAKXKe ec/H MOMECTHTb pact-
BOPSIEMOE BEILECTBO HA [OBEPXHOCTH pacTBopuTensi (puc. 44),
[lnoTHocTh pacTBopa GOJbILE NIOTHOCTH BOALI, MO3TOMY, 06pa3oBag-
WHCH OKOJIO KPHCTAJUIOB, MOMEILeHHbIX B MEUIOYKe, OH CTPYHKamu
najaer BHH3, H pacTBOPEHHE YycKopsiercsi. DTOT CNOcod YCKOpeHHs
pacTBOpeHHsi MpHMeHsieTcsi B 3aBOJACKOIl npaktike (puc. 45).

PacTBop He OTCTaHBAETCSs, OCTAeTcsi BCe Bpemsi OAHOPOLHbLIM.

Bentecrsa, He pacrBopsiiouiHecss B BOjie, HANPHMEP MeJ, TVIHHA,
NpH CMELWHBAHHH C HeH OCTAlOTCs HEKOTOpoe Bpemsl BO B3BEILEH-
HOM COCTOSIHHH, 06pa3ysi MyTHYIO XHIKOCTb, HO € TEUeHHEM BPEMeHH
YacTHLLI B3BECH OCELAlOT HA JAHO COCyna.

M3 kypca npHposoBeieHHs] BAM H3BECTHO, YTO PACTBOPHMOCTHL
GosibluHHCTBA BellecTB He OearpanuuyHa. Hanpumep, nmpH Temnepa-
type 20°C B | & Bombl moxer pactsoputbes 2000 r caxapa,
359 r xumopupa watpus, 207 r cyabgpara meau, 2 r cyibdara
KaJibluust M T. Ji.

Pactsop, B KOTOPOM JaHHOE BEULECTBO NpPH JaHHOH Temnepa-
Type y:e GoJibile He PACTBOPSETCSsl, HA3blBAETCA HACHLILEHHBIM, a
pPacTBOpP, B KOTOPOM €lle MOXET PAaCTBOPHThCH JaHHOE BEUWECTBO —
HEHACHLIUEHHBIM. ’

PacrsopuMocth BeulecTBA NMOKAa3biBAeT, KaKasi Macca ero Moxer
PACTBOPHTLCSI B ONMpejeJeHHOM o0beme BOAb' npu AaHHOW Temnepa-
Type, uroGm pacTBop cras HachimeHnbimM. OO6LIMHO PacTBOPHMOCTH
BEULECTB H3MEPSIeTCsi B KHJIOTpaMMaX Ha KyOGHUeCKHH MeTp HJIH B
rpammax na aurp (kr/m® wau r/a).

PactopumocTh BeulectB paajununa, Y HEKOTOpPbIX BElLECTB OHa
HACTOJNLKO MaJa, 4TO HX HA3BLIBAIOT NPAKTHYECKH HEPACTBOPHMBIMH.
Tak, wanpumep, pacTBOpHMOCTb B Boge mnpu Temmeparype 20° C
cynabara Gapuss BaSO, 0,0023 r/a, xaopupa cepeopa AgCl
0,0015 r/a.

Mameusiercst yin pacrBopUMOCTb BELLECTB TIPH H3MECHCHHH Temiie-
parypbi?

[Tosyuum wacbluenuble NpH KOMHATHOH TeMmneparype pacTBOpbL
HUTpATa KaJusl W XJOPHAA HATPHSl, PACTBOPHB HX B OLMHAKOBBIX
obbemax Boaul. Harpeem 06a HachilleHHbIX pacTBOpa A0 Temmepa-
TYPBl 1IX KHIICHMSI M, NpeKpaTHB HarpeBaHue, OyiaeM A06aBISATH

Hanmencitnen o6uema soasl 8 unrepsade or 0 1o 100°C moxkHo npenetpedsn,
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COOTBETCTBYIOLLYIO COMb 10 Tex
1lop, NoKa OHA MEPECTAHeT pacy-
BOPATHCH. Mpbl MONYYUM  Hack-
LeHHbIe PACTBOPLI TPH  Temme-
partype, 6aH3KOH K Temnepartype
KumeHHs. 3aMETHM, uTO Ham
ApUILIOCh 106ABIATL PA3HOE KO-
JIHUecTBO HHTPATA KalHsl H XJ10-
puia HaTpHs sl 00pasoBamms
HACBILLEHHBIX PACTBOPOB MPH Bbl-
COKOIl Temneparype.

PacTBOPHMOCTL HHTpATa Ka-
JiHsl IPH HATPEBAHHH YBEJHUHBA-
‘ercsi B GoJibLIEH MEpe, uem pact-

BOPHMOCTb XJIOPHAA HATPHSI.
[ToaydeHHb€  HACHILEHHDIE
pacTBOpbl OCTABHM OXJIaXAaTh-
cs1. Uepea HEKOTOPOE Bpems u3
PACTBOPOB HAUHETCsl Bbiaesewie
kpucrannos. Hurpara kamus poi-
JIeJHTCS  3HAYHTENLHO  Godiblie,
Pitc. 46. Kpupbie pacTBOPHMOCTH HEKOTO- uem xnopiaa Hatpus. Tpu notu-
phix concii JKCHHH TEeMIepPaTypbl PacTBOPOB
pACTBOPHMOCTL HHTPATA KISt

yMeHbuiaetes 60AbIIE, YEM PACTBOPHMOCTD XJIOPHAA HATPHS.
Mamelienie pacTBOPHMOCTH HEKOTOPHIX COJICH C H3MEHEHHEM TeM-
neparypbl HArASAHO n3o6paxeHo na rpaguke (puc. 46). Pacropu-
MOCTL O4CHD HEMHOTHX BElecTB, HanpHMmep cyabdara KaablHs H
PHAPOKCHAA KaJIbUHS, C MOBLILEHHEM TEMICPaTypbl yMCHbUIACTCA.
B Boje pACTBOPSIOTCS HEKOTOPHIE MKHAKOCTH, HANpHMep Ciupt
u panuepui. Ho GEH3HH W pACTHTENBLHOE MAC/IO NONTH HEPACTBO-
PHMBI B BOJE. -
PacTBOPAIOTCS B BOJAE W rasbl, HANPHMED KHCJOPOL, d30T, yi-
Jexienplii ras. B TOM, uto B BOAe pACTBOPSIOTCSI rasbl BO3AYX4,
Pk YO@AHTBCS, CClH HANHTD B CTAKAH XOJOMHYIO BOLY i MOCTd-
BHTL Cro Ha €TOJ B Komnare. Yepes HEKOTOpoe Bpemsi Ha BHYTPEH-
JX CTEHKAX CTAKANA NOSBATCS NMy3HIPLKH Ma3on. Ewe gayuure 3ro
qpaeHie MOXKHO HAG/II0AATh NPH HAJNHBAHWN B CTAKAH rasupoBa-
Hoii posbl. [a31poBalHas BOAA — PACTBOP YICKHCIOTO rasa B BOAC.
B OyTbLIKe € MHHEPAILHOH BOAOH, HANPHMED HApP3aHOM, YIJIEKHC-
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Ablii Ta3 pACTBOPEH NpPH [OBLILIEHHOM Z2BRICHAE yo s
HHH NPOGKH [aBJEHHE B OYTHIKE YMEHBIZCICZ # 142 & no
BBIEJIAETCS, YBJeKas ¢ COGOH BOAY.

PacTBOPHMOCTb ra30B BO3PACTACT HpH NOHAXMCHAZ T6 8
"W DU MOBbLILIEHHH JaBJEHHS.

? 1. Kak o6bsicnnth pacTBOpeHHe B BOAE CAXaps fia OLHULANAS MENFEAS VRGN

A TeOpHu? ‘
2. Kakumu cnocoGamu MOKHO YCKOPHTb PACTBOPCHHE TREPACTE Z
B Boje?

3. U0 Takoe pactBOPUMOCTS, HACKILEHHbLE PACTBOP, HEHACHILILCHHIMA pacTat
4. Kak uswensiercsi pactopmocTh TBEpABIX BCILECTR € MOBBIENACH 16

PATYPBI, HACTBOPHMOCTL raszoB ¢ NOBLILUECHHEM TeMAepaTypLl, ¢ HOBHTICHAEN
napneusn?

5. Houemy nas uann puG B aksapiyMe HenpHromita Kimsuciasn soa?
8- B 025 4 non npi 10°C pacrsopuan 50 ¢ KMo CeauTpL 0 noay-

AN Hackilennblii pactaop. Kakopa pacTBOpHMOCTS KaauiiHoil cCanphi i
10°C?

oo OCHOBAHMM rpaduka (puc, 46) BhIUHCANTE, CKOALKO TPAMMOB. NOBA-
PEHHOR cony HeoGXonumMo pacTRoputh B 1,5 a1 BOALY, yToGB NOAYMITE HACHI-

HEHHLIE npy Temneparype 100°C pactsop.

§37. m
Accosas noan pacrsopennoro electsa
[ e
pac g HenonsL3oapy pacTBOpoB OueHb BANHO 3IHATD, CKOJIBKO
“TBO |
Ot PEUNOTO Bemeerpy COLCPIKHTCS B JAHHOM PACTBOPE.
Ho " "
Pacreo Henne macep pacTBOpeHHOro BellecTsa K ofweil macce
P2 Hazmpa oy MaccoBoit joJeil  PacTBOPEHHOTO peulecTsa.

Ee og
Kaiorp tauaior Fpeyeckoit Gyksoit w (omera) H lmuw.nulo BhIpa
B Mpouenryy. :

U)% — M pPacTBOPEHHOTO BEILECTB . 100
m pacrsopa
Mpum
§ P 209,
Shauyy apl()L Maccopasn nons caxapa B pactBope paBHd 30%,
AlHcp g " Takoro pacrpopa copepakntes 30 r caxapa.
B g '
“p"Mep 210T 5TO rak: w9 (caxapa) =30%. )
™ B ne © IMEIoTest qpa pacrsopa XJA0pHAA HaTpHsl MACCOH
‘ o a HaTpusi, BO BTOPOM —
20 r. Macconan I OAepxurest 5 r xjaopuaa HATPHI, p

100

=0,05, Wiy 5 OISt conu B neppom pacTsope paBHa 5r:100 r=
i 20 °%. a po sropom pacrsope — 20 r:100 = 0,20,
Ec
1 “Maceoy

4% 1ons pacrpopeHHOro  BEILeCTRA (nanpumep,
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CepHOM KHCJOTHI) B BOJE paBHa 10%, To 31O O3Hauaer, yro 100 r
BOAHOTO PACTBOPA CepHoil KHCAOTH COACPHHT 10 r ceproil kucaoThH
# 90 r Boast (100 r—10 r=90r).

Mpumep 3. Kak npuroroBHTb 6-NPOLEHTHBIH pacTBOp xJsopuia
HATpHS, eCH Macca pactBopa JOMXKHA ObiTh 250 r?

Cuauana onpesensiem maccy conu: 250 r - 0,06 =15 r.

3atem onpeneasiem maccy Bogbt: 250 r—15 r =235 r. Caeno-
BaTebHO, JJIsi NPHrOTOBJeHHsl 6-NMPOLEHTHOrO pacrBopa Maccoil
250 r Hano B3ATH |5 r xaopuaa HaTpusA H 235 MJ Boakl, ecin MpH-
HSITb MJIOTHOCTb Boabl papHoil | r/ma. C 3T0¥ uesbio oTBewHBAIOT
Ha Becax |5 r xnopuma HaTpUs H OTMEPSIOT MEH3YpKol 235 M
AHCTHINHPOBAHHOH BOAbl. Bosy BAMBAIOT B CTAKaH C COJbIO H mepe-
MELIHBAIOT [0 MOJHOr0 PacTBOPEHHS COJIH.

2 1. UTo noHHMaloT Mojg Maccosoi JoJeil PACTBOPEHHOrO BEHIECTRA 1 KaK ee
MOMKHO BBIPAXKATL?

2. CKOJLKO noTpeGyercst Xaopiaa HaTpHs (B rpammax) W Boas (B MHAJIH-
JNTpaxX) A NpHroToBAeHHs: a) S-mpouenTnoro pactsopa maccoii 120 r;
6) 8-mpouentiioro pacrsopa maccoit 120 kr; 8) 0,5-npouentioro pacrsopa
maccoit 25 r?

3. B Boae o6nemom 135 ma pactBopuan 15 r conn. Kakosa maccosan pons
COJIH B JIAHHOM pacTtBope?

4. Ipn swmapupanun 50 r pacTsopa HUTPATa KajuWsl HOAYUHAN TBEPAbI
ocrarok maccoit 0,5 r. Kakosa maccopast 1041 UNTPaTa Kajusi B 5TOM pac-

TBOpE?

5. Mwmeercsi 10-npouentuutii pactBop CepHOil KHCAOTBI. Macca pacrsopa
500 r. Kakosa Gyaer maccoBast [0/fi cepuoil KHCJIOTHI B pactsope HpH 10
Gasaennn K nemy 0,5 1 Boaw?

§ 38. 3naueHHe pacTBOPOB B MPHPOAE, B NPOMBIIIJIEHHOM
NPOU3BOJCTBE, CENbCKOM X03HCTBE W OhITY

PacTBOpbl HMEIOT OTPOMHOE 3HAueHHe B JKH3HH npupoan. U3
MPHPOAHBIX BOAHBIX PACTBOPOB 0GPA30BANHCh TIpoOMajHble TOJMLH
MHOTHX MHHEDAJIOB, HANPHMEp KameHHOH cosnn. Pacrtenns Gepyt H3
N0YBLI HEOGXOJHMBIC HM COJH TOJNBLKO B BHAE pacTBopos. [losTromy
CBOEBpEMEHHOE [MOCTYIIEHHe BOABI B MOYBY — OAHO H3 rJaBHbIX
YCJIOBHIi BHICOKOrO ypoxasi. B cenbckom Xo3ssiificTBe B BHje pacTBoO-
POB NpHMEHSIOT HEKOTOpble YI0GPEHHS H CpeacTBa GOpbGbI ¢ BpeaH-
TeJISIMH CeJIbCKOro X03sficTBa.

[lpoueccl YCBOCHHSI MHILH HBOTHHIMH H UYEJOBEKOM TaKxke
OCYIIECTBISIOTCS YEPe3 MPeBpalleHHe ee B OpraHax MHiieBapeHHsi
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COCLHNOINN, ':\;\\‘\lh\lllh\ll\l\' 0o, n Hl'lil'\tl| YN Coe e

O pas o

“.:_\‘»,» NV, MR T OB MO o i Pacinopas
Beee
ypsaer ¢
Jlas stin weaeil CPOMAAIBIE  KOMMECTIE HOAN  PACXOAVIOTES &
XHMHEECRON POMBUIICHNOCTIE 1L 10 MUOIIX HOXHMUYCCKIX 1pois-

TIROABAPHTOARNOE PACTROPCIIG BEIECTH | node abeole

QO HPOTSITHHE  XUNIHOCKIN |il'2|l\ll||i\ MEMRAY  ninn

BOACTHAN.

Kpome B0ab, B KaUCCTBE PACTBOPHTEACH HCNOABIYVIOY GeaHH,
cnupt # apyrne Kuakoeri. Tak, okupusie nsvwa ¢ marepun yaa-
AsoT  («swoasTs) Oensuuom. JKup ne pacrsopserest B poge, Ho
XOpOIO PACTBOPAETCS B GEH3UHE H JICTKO YAMISCTCsl ¢ TKAHM B
gige pacrsopa. OpraiHuecKie pACTBOPHTENH MHPOKO NpPHMEHSIOT
A5 BBULCJACHHST MACE] H3 CEMsIH PacTCHMIL,

§ 39. Coctas BOAW

B oM, 4TO BOjA COCTOMT. H3 XHMHUECKHX 3JIeMEHTOB KHCJIOPOAa
0 BOAOPOAA, Bbl YOCAWIHCH, MONYUHB €e peakuuei coeauHenHs
COOTBETCTBYIONLIX [POCTHIX BellecTs. Bam yxe ussectHo, uro np
PANOAKEHIH BOAL IJEKTPHYCCKHM TOKOM 00pasyioTcsi BOAOPOA H
KHCTOPOIL B BHAE ras’oB. :

Boaopol H KHCIOPOL COEAHHSIIOTCS ¢ 00pasoBaHHeM BOAbl B TeX
e 00bLeMHbIX oTHOmenHsix (2:1), B Kakux OHM Bhigensiiotes MnpH
ee passioxennn. TO MOKHO NOATBEPAHTH ONLITOM B NpHGOpE, Ha-
3BIBAEMOM  3BJHOMETPOM  (pHC. 47). panoMeTp MpeacTaBisieT
¢060ii ToscTocTennylo TpyOKY, MJIOTHO 3aKPBITYIO Pe3HHOBOi NMpPo6-
KOii, B KOTOpYIO BCTaBjaenbl Mmeaubie nposonoukn. C HAPYKHOH
CTOPOHLI TPYOKH HAHECeHbl JACACHHS HA PABHOM PACCTOSIHHH APYD
oT Apyra. IBAHOMCTD 3anoJHsIOT BOAOH, ONYCKAIOT OTKPBITHIM
KOHILOM B COCYJL ¢ BOJOi Tak, uTo0bl H3 HErO He BbIHBAJNACH BOAA,
H YKPEMSIIOT B JIalKe wraTusa. B 9BAHOMETD BBOAAT CTOJILKO KHEJIO-
poma; urtoObl OH 3anoJHWA  TPYOKY J0 BTOPOro jieJieHHs (nBa
o6bema). Caeayloniue sa o6bema sanoausior sojopojsom. Cro6oa-
HbIE KOHIBLI MEAHBIX MPOBOJOUEK IBAHOMETPA COCAMHSIOT MPOBOJA-
MH € HMHAYKIHOHHOH KATYyUWKOH, a MOCHACAHION — ¢ HCTOYHHKOM
3JeKTpHUCCKOro Toka. [lpu BKIIOUCHHH TOKa MexLy MELHBIMH
IPOBOJIOUKAMH BHYTPH TPYGKH NPOCKAKHBACT JIEKTpPHUECKAsS HCKPA,
OT KOTOPOH MNPOMCXOJIHT B3PLIB CMECH BOAOPOAA C KHCAOPOAOM.
Boja B 3BAHOMETPE MOAHMMAETCH POBHO Ha Tpu aejcuus. UToObl
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y3HATh, KAKOH ras ocrancs B 3B-
JMOMETpE M10CI€ B3PbIBA, OTKPbI-
Thii KOHell TPYOKH 3aKpbiBaloT
npo0KO#H, 3BAHOMETD H3 IITaTHBA
0CcBOGOXK/AI0T H IEPEBEPTHIBAIOT.
[1poGKy BbIHHMAIOT H B OTKpbI-
Thiii KOHEL TPYOGKH OLICTPO BHO-
CAT TJEIOILYIO JIYMHHY, OHA BCMbl-
xupaer. CyejloBaTeJIbHO, B 3BIH-~
ometpe mocie B3pbIBA ocralcs
gueaopod (1 o6wvem). Suauur, so
spemsi B3pblBa H3PaCX0/l0BaJHCh
30/10pOA H KHCJIOPOL B 06bem-
HbIX OTHOLIEHHsX 2:1.

3HaHHe TOro, 4To NpH pasio-
JKEHHH BOJIbI BbIJIEJNSI€TCS BOJO-
poxa B 2 pasa Gosibuie, uem Kie-
JI0pOja, H YTO NpH 06paszoBatny
BOJ(bI PACXOAYIOTCS T€ JKE rasbl B
Tex e 0ODbEeMHbLIX OTHOLICHHSX,
[03BOJIIET BBIUHCIHTH MACCOBbIE
JI0JIM BOJIOpPOJA H KHCJOpona B
BOJIE H ONPEAENHTH COOTHOLIEHHE
atoMoB B MoJieKyJe Boabl. Jlo-
MYCTHM, 4YTO TNPH Pa3iiodKenHH
BO/bI BBIAGIHIICS KHCJAOPOJL 06b-
Puc. 47. Yposenb no;u.|~n aunnmm:pc: emom | 7, TOTAA BOAOPOAA NpH
@ — Jl0  B3phiBa  raiopow  cmecH, o0 —

noeae BIpLIBA rasonoit cmeck - OMEHOTYHIECS 2 . 3nas, uto

macca | .1 Bomopoaa pasHa

0,089 r, a macca | n kucnopoaa pasha 1,429 r, nonyyaem maccosbie
OTHOLIEHHS BOJAOPOJA H KHCJIOPOAA B BOAE:

0,178 r: 1,429 r=1:8,

T. e. Ha | MaccoByio yacth BOAOPOAA IMPHXOJAHTCS 8 MAaCCOBBIX
yacreil KHCJAOPO/A, HO | MaccoBast 4acThb BOJOPOAA COOTBETCTBYET
opgomy aromy Boacpoaa [Ar(H) =1], a 8 wmaccosbix wuacreii
KHCJI0POAa — '/, atoma kneaopona [Ar(O) =16]. CneposatenbHo,
B MOJIEKYJIE BOJLI Ha JBAa aTOMd BOAOPOAA MPHXOAHTCS OJHH aTOM
Kicaopoaa, T. €. ¢opmyna soant H,O. M3 toro ke otnowenus
(1:8) MOXHO BBHIYHCJINTL H MacCOBbIE JIOJIH 3JEMEHTOB B BOAE, eCJH
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yuecTh, UTO Ha BOAY npuxoauTcas 9 maccosbix uacreil (I maccosas
44CTb 4 8 MaCCOBBIX uacrTew):

1:9=0,11, wau 11% sonopoaa
8:9=0,89, uan 89% kucaopona

4 I. Kakumit jisymsi crocoGaMi MOXKHO AOKA3aTh, YTO BOAA COCTOHT H3 BOAO-
b poAa u Kueaopopa?

2. Pacckaxiure 06 OnuiTe PasjiorCHus BOALL ACKTPHUCCKHM TOKOM.

3. Pacckaxnre 06 onuite 0GpazoBanist BOALI B IBAHOMETPE.

4. B 3BAHOMETPE HAXOAIIACL CMECh BOAOPOMLY 00keMOM 12 #a W Kicjdopoaa
oobemom 12 mui. Kako ras # B Kakom oObeMe ocTaics B 3BIHOMETpe
noese B3puiBa 370N cmecH?

5. B nepokenae Bojoposa Ha | MaccoBylo 4acTh BOAOPOAd NPHXOAHTCH
16 maccosbix uacteil KHCA0poaa. 3Has OTHOCHTC/ALHbIC aTOMHLIE MACChi BOAO-
POAA H KHCJIOPOLA M OTHOCHTEILHYIO MOJEKYJAAPHYIO MACCy NepoKCHAd BOAO-
poaa (34), supeanTe XHMHUCCKYIO (OPMYJdy 3TOTO BEUICCTBA.

6. Tlpu pasaoxenuyr BOJbl SJCKTPHUCCKHM  TOKOM 00pa3oBalics BOAOPOL
o6uemMom 100 ma. CKOAbKO KHCJAOPOAA NpH 9TOM 06Pa3oBasocs?

>

§ 40. Xumuueckue cpoiicTBa BOABI

Paccmorpim xumuueckne CBOMCTBA BOAbI. =

Bzaumopeiicrsue poasl ¢ merangamu. Eciu B WHIHHAD ¢ BOAO
ONYCTHTL CTPYKKH KalblUHs, TO OT NOBEPXHOCTH KalbLHA HAUHYT
OTPBIBATLCSI NY3LIPLKH rasa, Kak OT MOBEPXHOCTH WHHKA, MOMCULEH-
HOTO B pacTBop cepHoit kucaorbl. [lpu nognecerns 3axKeHHOl
JYUHHKH K OTBCPCTHIO UHAHHAPA Mbl GyjaemM Ha6JI04aTh BCIHbIUIKIL
1o ropur pogopop. Boma B umammape wmyrheer. [losBupiinecs
B UH/HAPE GCAabIC B3BEUICHHBIC HACTHIlbl — FHAPOKCHJL KaJblLis
Ca(OH),. ITporekaiotas peakius BLIPANKARTCS YPABHCHHEM:

Ca + 2H,0=2Ca (OH), + Hyt

[lpu sroit peakimmun ua monexyaw soast H,O, koTOpyio MOKHO
upeacrasuth  kaxk  H—OH (rpynna  —OH — ru/lpol(corpy'ﬂnil).
—OH nepexomut B cocras ruapokcnia Kaupiusi, Tak Kak atom
KQUILLHST JIBYXBAJCHTEH, TO OH BbLITECHSIOT H3 ABYX MOJCKYJ BOJbI
ABa aroma Bojopoaa, a ocrapuminecs age rpynisl —OH coepnnsaioTeA
C aTOMOM KaJbILHsl,

Eue suepruunce nporekaer peaxuus warpus ¢ Bopoil. Onycriy
Kycouek HaTpHsl B crakan c¢ Bojod. Harpmii penaviaer pa €€
NOBEPXHOCTDL, MAABHTCSH, npespaitasick B Gaecrsiuylo kanmo. Oua
GBICTPO MepemMentaeTest 10 NOBEPXHOCTH BOAbl, M3AaBas WIHOCHHE
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# yMeHblasick B pasmepax. Beimapus pactsop, Mbl 0GHApYXHm
TBepaoe Gesoe BeniectBo — ruppokena natpus NaOH. Ecan nos
OnbITAa BOCHOJIL30BATLCS NPHGOPOM, H300pPaXKEHHLIM HA PHCYHKe 48,
TO, CHSIB NOC/e OKOHYAHWA PEaKUHH NPOGHPKY, MOMKHO OGHAPYNHTH
B Heill Bogopoa. CnegoBaTesbHO, MpH B3aHMOJAEHCTBHH HATPHA ¢
BOJLOfi NOJYYaeTcsi PHAPOKCH/L HATPHSA H BOAOPOAL:

2Na + 2HOH = 2NaOH + H, !

Hatphii u kanbumii npuHagnexar K uucay HauGosee XHMHUECKH
AKTHBHBIX METAMIOB (CM. 3JIEKTPOXHMHUECKHIT PsILl HATIPSKCHHH
MeTauoB). Ha npumepe paccMOTpeHHbIX peakufiii BOAbl ¢ MeTaJia-
MH Mbl O3HAKOMMJIHCh C BaCHbIM XHMHYECKMM CBOHCTBOM BO/bI:
OHA pearHpyer ¢ HauboJjee aKTHBHLIMH MeTasiamMu  (Kaiuewm,
HATPHEM, KaJiblHem, 6apHem H JIp.), NpH STOM BbIAEIACTCS [OJOBH-
Ha cojeprkauierocsi B Hed Bojopoxa H oGpasyercss COCAHHEHHe
cocrasd Me(OH)n, rae Me o6Gosnauaer merans, a 1 YHCJICHHO
pPABHO ero BAJeHTHOCTH.

BbisicHiM, MOXKET Jin BOAA BCTYNaTh B Peakuii ¢ OKCHILAMH.

Baaumopeiicreue Bojbl ¢ okcupamu Hemeranos. CoxIKeM B Gan-
Ke Ha JloXKeuke KpacHblit ¢ocop. Ipuabem HeMHOro BOAbI H MOL0K-
ZieM, IMOKa MoJiyuHBliniicss okcHa ¢oegopa (V) P,0O; pacrsopurcs.
Jlo6aBuM K pacTBOpPY HECKOJIBLKO Kanedb (HOIETOBOrO JaKMyca.
JlakMyc OKpdcHTcst B KpacHbBIH uBeT. 3HayuT, B PACTBOPC cojep-
xurea kueaora. Okenp docedopa (V) coeamusiercsi ¢ Boaoii, i

noayuaercs ochopuasi KHeaA0Ta

Puc. 48. Baaumoueiicrsue warpus ¢ Bo H4PO,:
20it :

P,0; + 3H,0 = 2H,PO,

Coxokem B GaHke, B KOTOPYIO
HAQJIHTO HEMHOrO BOJbLI, Cepy H
MOJYUHBUIHICA pPAaCTBOpP HecJe-
ayem pacrsopom Jaakmyca. Ou
TOXE  OKpacHTest B KPacCHbIi
uset. Okenx ceput (IV) SO,
006pa30BaBIUIHHCS NP, Cropaliy
Cepbl, COGMHMICA ¢ BOAOIH, I 110-
JYUHJIACh © cepHHCTasi  KHCJ0Ta:

S0, + H,0 = H, SO,

90



Cepa — anemMeHT ¢ nepemes-
HOH BajieHTHOCTBIO. Kpome okcH-
na SO,, B KOTOPOM cepa YeTbl-
pexBaJsieHTHa, OHA 06pasyer Apy-
roii  okenn — SOz, B KOTOpOM
OHa uectuBageHTHa. OKcHa ce-
pet  (VI), B3aumogeiictBys ¢
BOJOM, 0Gpasyer CepHyl0 KHCJO-
Ty H,SO,:

S$0O; + H,0 = H,SO,

ASOT MOXeT 06pasosarh OK-

cun N,Qs, nps B3awmoneiicTsun

KoTOpOro ¢ soa0l ob6pasyemcs
A30THAR XHCAOTA: Puc. 48, Tonyuenne TREPOKOKES $00Ty-

. s
N.O; + H,0=2HNO,

Cosnunenns ONCHR0R HENETRILNDS © BODUH TMHOTAT K KHONOTEN.
BsaumonelcTsHe BOAN ¢ ONCHLEWH WETELNOE., Paoc T
HOUISHHE K BOAS CKTHIOS W m. Hacsmn B CTHGHH-
gukn oxcun mesw CnQ, owcwy xwemess FeaQh, qsemy umsss 290
xansuus CaO u npunsem B K
., AEle3a # UHHKA B BOJE HE DIcTsOf
Huaue pemer cefs OKCHI KANLWEs, Waw

| ewsore o Qo
52 CORJMSSSIOTTS

w3~

BECTE. !
[p# 06AHBaHAKM KYCKOB HEralieHoil #3seCTy
T2KOE cHAbHOE pa3orpeBaHHe, HTO HacTs
ap, 2 KYCKH HeraileHofi W3BeCTH. DACCHI
CYXOH pbIX/blil MOPOLIOK — F3LISHVID HISECTH
Kaapuus Ca(OH), (puc. 49):

b=}

Ca0+ H,0=Ca(0H):
MoA06HO OKCHIY KablUHs, COSIHHSIOTCS ¢ B2I0% ORfuas =ar
PHA H KaJaua:

Na,0 + H,0 = 2NaOH
K,0 + H,0 = 2KOH

Tlpu o1uz peakuuax 06pasyiOTCs FHIAPORCIL HATRUS NaQH
Horuapokens gannst KOH.
Tarum o6pasom, O OKCHAB METAAI0S HE Peariipynt ¢ BOROH
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(1x GOJLUIMHCTBO), ApyrHe (OKCHA KaJjus, OKCHIL HATPHA, OKCHA
Kagblisi, OKCHA Gapust W Ap.) COEAHHSIOTCS C HEH, o6pa3ysi rua-
POKCHJIbI, KOTOPbIE OTHOCATCS K OCHOBAHHSAM.

b 1. OnuuinTe XHMIUCCKHE CBOMCTBA BOABL.

* 2. Ecan nponyckath Boasuble mapel Yeped PACKaJIeHHYIO Kene3Hylo TpyOky,
10 06PA3YETCS BOAOPOL, A HA BHYTPEHHHX CTEHKAX TPYOKH MOABASICTCS OKeun
weaesa FeOp. Hanmwmre ypaswenne 3tofi peakuuy. Kakoro Tuna sva
peaxunsn?

3. Tlpu xpanenun okeupa tocdopa (V) B OTKPHITOH GaHKe Macca COACPMKH-
moro yseanuusaerest. [pu xpanennn xe okenpa mean (I1) 8 OTKPHITONH Ganke
macea ero He usmensieres. Kak oGBACHHTL 9TH BACHHS?

4. Kakiumn JABYMS H3BECTHLIMH BaM CIOCOGAMH MOXHO MOJAYUHTb IHAPOKCHI
Kaabuus? Hanuwunre ypasienns peakunii.

5. Ilpu s3aumoseiictein Gapusi ¢ BOAON M OKcWaa Gapusi ¢ BOAOH noay-
qaeTest THAPOKCHA Oapusi. Hannwure ypashenus 3THX peakunii. K xakomy
THITY PEAKINA OTHOCHTCS KazK1asi H3 HHX?

6. Hazosnre 4 okcijga meTaana, KOTOpbie B3aHMOACHCTBYIOT C BOAOIi.

7. Haszosute 4 Merajina, KOTopbie B3aHMOACHCTBYIOT ¢ BOAOIL.

A

§ 41. OcuoBanus. llenoyn

« OCHOBaHHSI CXOAHbLI 110 CBOEMY COCTaBy.

B MOJICKYJl€ BOJIbI THAPOKCOrpymnna cBsi3aHa € OJHHM aTOMOM
Boaopoad, 3HAYHT, OHa OAHOBAJIEHTHA. Atom Merassia CBsI3biBaer
CTOJILKO THAPOKCOrpymi, KakKoBa ero BAJICHTHOCTb: OAHOBAJIEHT-
Hble aTOMbI HATPHA H KaJHHd — OAHY, ABYXBaJICHTHbl€ ATOMbLI KaJb-
Ut H MEAH — JIBE, TDEXBAJIEHTHbBIE dTOMbI XKeJie3a — TPH FHAPOKCO-
FPYIIbL. 3Hast 9T0, JIerKo COCTaBHTb [t)OpMyJIbl THAPOKCHAOB MeTaJl-
JIOB: K XHMHUECKOMY 3HAKY METajJa HYXHO MPHNHCATb CTOJbKO
THIAPOKCOTPYIIII, l\(”\OBd BaJICHTHOCTb MeTaJJjia. Hanpumep (1)0[)'\1\’4"18

THAPOKCHAA Oapusi: :1(OH).,, FHAPOKCHAA JKeJie3a — Fe(OH)3

OctioBanue — 3T0 CJIOXKHOE BEILECTBO, B KOTOPOM KaX<Ablii aTom
MeTa/Jia CBSI3AH C OJ(HOH HAH HECKOJbKHMH PHAPOKCOrpynnamu.

PacemoTpuM CBOHCTBA HEKOTOPLIX OCHOBaHMWil, pacTBOPHMBIX B
BOJIC.

Fuppokcup narpus NaOH — TBepioe Genoe Beutectso, THIPOCKO-
MHYHOE M [OITOMY PACIVILIBAIOLIEECS HAa BO3/YXe; XOPOWIO PAaCTBO-
psierest B Bojie. [Ipn pacTBOpeHHH THIPOKCHAA HATPHS B BOJE Bblje-
asieresi teniora. PactBoppl rHAPOKCHAA HATPHS B BOAE MbLIKHE
Ha oulynb M odeHb eAkHe. OHH pa3benaloT KoXy, TKaHH, Oymary
H JipyrHe mMatepHasbl. 34 310 CBOHCTBO FHAPOKCHA HATPHS MOMYUYHJ
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Ha3BaHie enKOro Harpa. C rHAPOKCHIOM HATPHS B ero pacTaop
HAZ0 O0PalaTHC OCTOPONKHO, ONACASCh, YTOOL OHI He nomas:s
0aex1y, 00yBb, @ Tem Oojiee Ha pPyKH H auuo. Ha Koxe or store
BEILRCTBZ O0PA3VIOTCS A0JT0 HE 3aXCHBAIOULHE PaHbl.

Ecan K pacTBopy FHAPOKCHAA HATPHS MPHIHTL PACTBOD J2XM)-
€a, TO UBET JIAKMYCa CTAHOBHTCS cHuum. Ecan Bmecto aaxuyea
100aBUTL GeclUBEeTHRIN CIIHPTOBOI PACTBOP denondranenta, o de-
HOATaMeHH CTAHOBHTCS MaJMHOBBIM. PacTBop MeTHaoBOro opasse-
BOrO B pAacTBOPe TIHAPOKCHAA HATPHS OKPaUIHBACTCS B JKeATolll
IBET.

Tunpoxcny kaaus KOH roxe TBepioe Gesoe BeuiecTso, Xopouo
pactBopumoe B Boae. Ilpu pacTBopennH ero B BOJE BbIRIHETCH
60/1b1I0@ KOIHUYECTBO TEMJIOThl. PacTBOp rHApoKeuaa Kaiusi, Tak Ke
KaK W THAPOKCHAA HATPHS, MBIWIOK Ha oulynb H ouyeHb enok. [lo3-
TOMY PHADOKCH] KaJjiisl HHaye Ha3biBalOT enkoe Kaau. Pacrsop
FHAPOKCHAA KaJjiis H3MEHSIeT LBeT MHAHKATOPOB, TaK Me KakK H pac-
TBOP rujpoxcuaa HaTpHa. Takum 06pa3soM, THAPOKCHIL KaJlisi CXOAEH
N0 CBOHCTBAM C THAPOKCHOM HATpHs.

Tunpoxena kanbuus Ca(OH),, WIH raueHasi H3BecThb, — PhIXbIA
Oenblit OPOIIOK, HCMHOIO PACTBOPHMBIIL B Boae. PacTsop rHAPOKCH-
Ja Kaablusi HA3LIBACTCA M3BECTKOBOH Bonoii. M3pecrkosas Bosa H3-
MeHseT UBCT Jakmyca M3 (HOJIETOBOTO B CHHHII, GecuserHblii pac-
TBOp (eHonpTancHia — B MaJHHOBbLI, OpaHMesulii pacTsop MeTH-
JIOBOTO OPalzKeBOro — B XKeJIThI.

Famcenas H3BeCTb MPUMEHSCTCA VIS H3FOTOBJACHHS CTPOHTEILHBIX
«PACTBOPOB», HCHOJAb3YCMbIX MPH KIAAKES I INTYRATYVPRE CTEH.

I‘H}LD()KCIUL HaTpust, FHAPOKCHIA RAJAHS 1 CIAPORCHA KaJabList
OTHOCATCS K KJAACCY OCHOBAHHIL. DTO PACTEOPHMEE 6 BOAC OCHOBA-
HHA.

PﬂCTBOpHMleC B BOAEC OCHOBAHHN HAZNELQr

Jlakmye, @enoaprasedn B Meriaassd o)
HHAHKATOPAMH pPAacTBOpPOB RUTCEY (R TG NG
POB B pacTBOPAX KHCJIOT N ILEJAOUNCH Y

Kpome HEMHOPHX PACTBOPHMBIN B 5200 20

A0 AMHA.
SIBAHIOTCH

HHAHKATO-

IO€ YHEIO HEPACTBOPHMBIX, HAMpiaes O o i me-
an (1), Fe(OH)jz — ruapokeniy sores . raBy
OHH CXOAHbI € PACTBOPHMBIMIL OCH ; $ Wwe Mosyr OBITh
NOJYHEHBI COCAMHEHHEM OKCHAN Co0ras s W MOETAARR C BO-
noit. Tlpu HATpeBaHHW OHIL PASAALIW L .

Cu(OH),=CuO 4 H.O; My { Q

[k -



Taknm o06pa3oM, BCe OCHOBAHHA MOXHO pa3fe/nHTb Ha JBe
PPYNAbl: PacTBOpHMbiE B BOAE (lLen04H) H HEPACTBOPHMbLIE B BOLE.

TaGauwuwa 5

Hupnkatopst

OKpicKa WHANKATOPA B PUCTBOPAN
Hassanue wnankatopa P P '

HeRATpaAnHbLIX KNCAKX MEAOYHBIX
Jlakmyc Duonerosast Kpacuasn Cuusist
MeTuaoBaiit opatkesslii Opanxesasn Pososas Hearast
Denoadranenn Becupernasn Becuperhas Maunnosas

1. OnHwnTe cBoiieTpa: a) rHAPOKCHAd HATPHS, 6) THAPOKCHAA Kalbitha,
2. Ha kakwe gse rpynnwl aeastest ocHosanusi? Tlpuseanrte npiumepst rex u

JAPYTHX.
3. Kak namensuior pactsopsl miejoueii user: a) aaxkmyca, 6) denondranenna,
ﬂ) METHJ0BOTIO OPHII)KL‘BUI'O?

4. CoctaBbre Xumuyeckne Ghopmysibl: d) CHAPOKCHAA anioMuins, 6) FHAPOKCH-
Aa markns, 8) ruppoxenpa xpoma (I11).

5. Ma caeayomero nepeunsi CaO, H,S0,, Fe(OH),, FeSO,, CaSO,, HCI,
LiOH, MnO, CuCl,, Mn(OH),, SO, BEIHUINTE OTACALHO GOPMYJILE: ) OKCH-
n08B, 6) ocHoBaHuii, B) KHCJAOT, I') coueii.

6. CocraBbTe (hOpPMYJIbLl OKCHIOB, COOTBETCTBYIOMLHX ochopanusn: KOH,
Cu(OH),, Fe(OH);, Cr(OH),; yKkamute ux naspamms.

7: Cocrasbre (opmysbl OCHOBAHINH, COOTBETCTBYIOULIX oKcwaam: CuO, FeO,
Li,0, BaO; ykaxure nx Hazpamis.

§ 42. BaaumopneiicTeue OCHOBAHHH C KMCIOTAMH.
Peakuus HeHTpaJn3auHH

O61HM CBOHCTBOM BCEX OCHOBAHHIT SIBISIETCSI HX CMOCOGHOCTH
BCTYNaTh B Peakuuio ¢ kuciaoramu. Ilpuasem k pacrsopy PHAPOKCH-
na narpusi NaOH cousinyio xienory HCL. Pacrtsop octaercsi Gec-
HBETHLIM H MPO3pauHbIM, HO HA OLLYMb MOXHO YCTAHOBHTBH, YTO
npH 3TOM BblAeasieTcss Tenaora. MeXay eNoublo W KuCAOTOIN
NPOH30LIIA XHMHYECKAsl peaKiHs.

Y7006l BBISICHHTL CYIMHOCTb 3TOH pEaKUHH, npogenaem Takoil
onbiT. B pactBop wesoun go6aBuM Kammo ¢uoserosoro JlaKmyca.
OH okpacuTes B cuuuii user. Tenepb H3 GlopeTku (Fpan\'llpo:;aﬁ’-
Has CTEK/AsHHAS TpyOka, puc. 50) HauHem npuausath g ]:)acwopy
LWEJIOUH MaJbIMH MOPUHSAMH KHCJIOTY, 1I0Ka OKpacKka mnakmyca e
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H3MEHHTCH H3 cHHEl B (uonerosyio. Ecau nakmye us cumnero cran
(QHONETOBLIM, TO 3TO O3HAUACT, UTO B PACTBOPE HE CTAJNO HIEAOUH.
He nosBuaace B pacrsope W KHCJAOTA, HHAYE JAKMYC JOJKEH Obla
6bl OKPAcCHTbCH B KPACHBIH LBET.

Pactsop cran weiirpanbubiM. Boinapus pacrsop, Mbl HOJy4HM
conb — xqaopun Hatpus NaCl. . o

Peakunsi My THAPOKCHAOM HATPHS H COJNSIHOH KHCJIOTOH
BBIDAXKAeTCsl ypaBHEHHEM:

NaOH + HCI = NaCl + H,0

CyliHOCTb 3TOi peakuud 3aKaiouaercs B TOM, YTO [HAPOKCO-
rpynnst (—OH), Bxoasiuiie B COCTaB OCHOBAHHS (NaOH), coe-
RuHsOTCs ¢ atomamu Bojopoga kucaorsl (HCI), oOpasyst BOAY.

Betynaior sin B peakuuu ¢ KHCJIOTAMH HEPACTBOPHMbIE OCHOBA-
HHA? Hacbinnem B crakan rony6o#i FHAPOKCHA MEAH (IT) Cu(OH)s,.
lpuGasum Boawl u yBHauM, uto OH He pactBoputcs. Tenepb B
Apyroit crakaun ¢ rugpokcrgom mean (I1) mpuabem pacTBop a30T-
HOl Kucsiorbl. T'wapokenn mean (II) pacrsopures, H noJy4HTCSt
npo3paunblii pactsop Hurpara mean (II) roay6oro uera. Peak-
WHA BbipaX<aeTcst ypaBHEHHEM:

Cu(OH), + 2HNO; = Cu(NO;), + 2H,0

Hepacrsopumbie B Bose ocHoBaHHSsi, KaK M LIEJIOYH, B3aWMO-
ACHCTBYIOT € KHCOTAMH C 06pa30BaHIHeM COJH H BOABI, T. €. TAKXKe Mpo-
TeKaeT peakuusi HefiTpajH3aluH.

Peakuusn MEMAY KMCAOTOH H Prc. 50. Peakuus neiirpannsaunn
OCHOBaHHEM, B pe3yJbTare KOTO-
Poii o6pa3syercs cose W BOAA,
HasbiBaeTcs peakuueil HeiTpasnn-
3aunu. Takoe naspauue 3710i pe-
AKUHH GbUIO JIAHO MOTOMY, YTO B
pesyJqbTate B3aHMOAEHCTBUSI Be-
IECTBA € KHCJOTHLIMH CBOHCT-
BaMH H BeILECTBA CO 1LeJOYHBIMH
CBOHCTBAMH MNosyualoTcsi Belile-
CTBa, He oGaajaiouHe HH TEMH
HH JIDYrHMH CBOHCTBAMM, HEH-
TpallbHblE,

Peakuua  neiirpanusanmun —
XapakTepHasi peakuusi Jasi KHUC-
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JIOT H OCHOBAHHH: BCE KHCJOTHI pearupyiorT co liejoyami, a BCe
OCHOBAHHA BCTYNAIOT B peaKuMIo C pacTBOPaMH KHCJIOT.

1. Kakue peakuni nassipaiores peakuHsIMH HelTpanu3alHu?
2. Hanwnre ypasnenun peakunii Mexay: a) CcoasHOH KHCAOTOH W THAPO-
KCIWLOM Markis, 6) asoTHoii kueaoToil M ruapokenaom xeaesa (I1I), B) cep-

HOM KHCAOTOH W PHAPOKCHAOM Kadusi, r) (OCHOPHON KHCAOTOM H THAPOKCH-
J1OM KadibIls.

3. Hew omInYalores no XuMuteckiM CBOfiCTBAM OCHOBAHIS OT KHCIOT?

4. Hannuimre ypasuense peaxumu HeliTpaau3alLHi PacTBOPa HAPOKCHAA HAT-
PHfA PACTBOPOM CEPHON KHCAOTHI W BHIMMCAHTE, B KAKHX MAaCCOBLIX OTHOWE-
WHSIX STH BCULCCTBA BETYNAIOT B peakuMio.

5. C KOKHMH 13 TICPEUHCACHILIX HIKe BElLCCTB BCTYMAET B PeaKuuio consiHas
KHCAOTA: UHHK, Okcun xeaesza (I11), THAPOKCHL 6Gapusi, PTYTh, TPHAPOKCHIL
e ()2 Hannunre ypapucnnst poamomibx peaKilHii.

§ 43. Baaumoueiicreue wenoueil ¢ OKCHAAMM HEMETANIOB

Bam yie M3BECTHO, 4TO HEKOTOpbIe OKCHAbI B3aHMOAEHCTBYIOT
¢ KHCJIOTaMH ¢ 0o6pa3oBaHHeM COJMH M BOAbL. Takue OKCHIbI, KaK
oxena yrnepoaa (1V), oxena cepsr (IV), okena pocgopa (V), ue
BCTYNAIOT B PCAKIHIO C KHCIOTAMH C OGpa3oBaHHEM COJM H BOJbL
BbisiCHHM, HE B3aHMONEHCTBYIOT JIH OHH C OCHOBAHHAMH.

Cyxyio KOJIOY HAamoJHHM YrJIeKHCJbIM FasoM H MOMECTHM B Hee
ruapokeni Hatpus NaOH. 3akpoem Koi6y pesunoBoit NpoOKoii ¢
BCTAB/EHHON B Hee CTeKJsIHHON TPyGKO# W Hajeroli Ha ee cBOOOI-
jiblif KOHEILl PE3HHOBON TPYGKOi ¢ 3axumom (puc. 51). Tlpukocuys-
Hch PYKOH K KoaGe, Mbl MOuyBCTBYeM, uTo OHa Tenaas. Ha BHYT-
PEHHHX CTCHKAX KOJIGbI NOSIBUAHCH Kamiu Boabl. Bee aTo npusHaki
XHMHUCCKOH peaxnun. Ecau yriekucabii ra3 BeTynug B peakiuio ¢
[HAPOKCHAOM HATPHS, TO MOXHO MPEANOJOXKHTL, UTO B KOJIGE CO-
apanoch paspexenue. YroGsl 3TO NPoBEpHT, NOCJAE TOFO Kak KoJ16a
oxAAMTCs A0 Temneparyps 20—25° C, onycTHM KOHEl PE3HHOBOIL
TpyOKH 1IPHOOPA B KPHCTANIH3ATOP C BOAOH H OTKPOEM 3aXCHM.
Boja GbICTPO yerpemuresi B Koa6y. Hawe npeanonoxeuie o paspe-
JKeHitH B KOIGE MOATBEPAIIOCH — YRICKHCIIbI ra3 B3aHMOACHCTBYET
¢ ruppokenaom uarpusi. Oanum H3 NMPOLYKTOB Peakilii sBJSICTCS
BOJLA.

KakoB cocTaB 00pasoBABLIETOCsl TBEPJOro BellecTsa?

Masectho, 4to okcupy yraepopa (IV) coorsercTByer yrosbHas
kiegora H,CO5. OGpasosasuieecs B KOaGe TBEpJOe BELIECTBO —
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COJIb YrOJBHOM KHCJIOTbI — Kap-
6onat HaTpusi Na,COj;. Peakuns
ero 06pa3oBaHHSA = BbIpaXKaeTcs
yPaBHEHHEM:

9NaOH + CO, = Na,CO; + H,0

Kpome okcupa yraepopa (IV),

ectb eule MHorue okcHubl (SO,

S0,, SiO,, P,Og 1 ap.), KoTOpbie
B3aHMOJEHCTBYIOT CO LUENoYaMH

¢ 06pa3oBaHHEM COJMH H BOJBI.

B kaxjom ciayuyae oGpasyer-

csl COJMb TOH KHCJIOTbI, KOTOpast

: COOTBETCTBYET NAHHOMY OKCHAY:

Puc. 51. BsaumojeiicTBHe ruapokcina

SO,—H,S0;— Na,SO, HATPHSA C YIACKHCABIM FA30M
\
P,05—H3PO,— NazPO,
? 1. Tlpu nponyckakun BO3AyXa uepes RAcTBOP IMAPOKCHAA GapHsi NPOH3OLIIO

)

l a nomytHenune pacrpopa. Kakoit ras sbi3Ban 370 nomyrthenne? Kakoe peiectso
| Haxoautes B ocaake? Hannuinre ypaBHenue peakiu.

! 2. Jlaupt oxcup HaTpus, okena yraepopa (IV), oxenn dochopa (V), okena
"' mean (II), okenn cepwt (VI), okcuna Gapusi. Kakue us mux Gyayr pearupo-
‘ BaTL: a) ¢ Boao#, 6) ¢ CONNHON KHCAOTOM, B) C PacTBOPOM THMAPOKCHAA Ka-
aus? Hanuiite ypaBHeHHs BO3MOXHBIX Peakuiii W YKaKnTe Ha3Bauus Be-
utecTs.

3. [Mosyuntest nu  paapexenne, ecii B KoJGY € rasoo6pasHbiM  OKCHIOM
cepul (IV) npuanth pacTBOp THAPOKCHAA Ka/iusi, 3ateMm Koa6y GuicTpo 3a-
| KpBITh NpoGKO#H 1 BeTpsixuyTh? [Tovemy?”

1
[

4 Xogakou <Heoprancekan xisun 7- 8 K.




OBOBLEHME
CBELEHMM

O BAMHEMLUMX
KIACCAX
HEOPIFAHMYECKMX
COEAMHEHMHA

§ 44. Cocras M HA3BaHHSI OKCHAOB, OCHOBAHMIi,
KHCIOT H coaed
Bt #3y4HAN IBa XHMHUYECKHX 3JEMeHTa — KHCJOpOon y Bo
HX BaMHEHIUHE XHMHYECKHE COeJHHEHHSI H O3HAKOMHJIHCE ¢ On
Bamﬂe“ »
H.

LIHME RI3CCaMH XHMHYECKHX COeJHHEeHHH: OKCHIAaMH, OCHOBGH;
RECAOTaMH H COJSIMH, yAeJHB ocob0e BHHMAaHHE HX OGUJ'HM X”’IM"'
1

HecKHM CcBOfCTBaM. 3TO OGJErdHT H3YyYeHHe HOBbIX XHmypy H

SASMEHTOB, TaK KaK XHMHHYECKHe CBOHCTBA 3/IEMEHTOB x, e Ck“x

SYIOTCst r1aBHBIM 00pPa30M COCTAaBOM H CBOHCTBAMH yx o TQDH\
Cy

Ao

B

H FHAPOKCH/IOB.
Tenepb HEOGXOAHMO CHCTEMATH3HPOBATH IOJYYeHHpa
l(l'
)
Uan. 19,

npe}i-(:xe BCEro BCINOMHHTE, yeM OTJIHUAaIoTCs 110 COCT(’][}y Be,
Kaxnoro kuaacca. C 3To# L EeJIbIO BbITOJHHTE ﬂp"ll(’}((ﬁ”“hlo LQTQ.
"“}kd

YOparKHeHHA.

e | I. Kakue BeulecTBa Ha3bLIBAIOTCS OKCHAAMH, KHCJAOTaAMH, ()Clll)";”“””\

° AAMH? h

= 2. Ha kakne ABC H3BECTHLIC Bam rpynnbl ACAATCH OKCHAL pg ory Cq.
cBojicTBam? ""loc
3. CoctaBbTe (POpMyAbl M yKa)cuTe HA3BAHHSI OKCHIOB 1 rnupm\'cn "y
AYIOUIHX SMEMEHTOB: a) Kajaus, WHHKA, aJIOMHHHI, 6) HaTpusy, "'a,-l(()
aesa (I11). ln,;" 0_,'(\‘
4. Kakue BelecTBa HaablBalotes uiesodamn? Hanwunte WJPMyJ,,“ U
HHA TPEX uLesoteii. .
5. CpasuMTe COCTAB: a) KHCJAOT H coJeid, 6) OCHOB: rei, a"h
CXOAHBI H YEM OTAHYAIOTCA? @,
6. Hanuwure (opmynbl W yKa)kiure Ha3paHHsi coJ ] ) (,l'
HHEeM M KHCJAOTAMH: COJSIHOF, asoTHoii, cepHOil, | ;.J'.“
(HMnOy). | "'lq'\"t
7. M3 npHBeAeHHOrO MNepeyHsi BLInHIIHTE OTACNb | u()'

!

G) ocHoBaHHii, B) KHCJOT, r) coaeii:
n




R

1) ‘Ca(OH),, Na,0, HNO,, Cu(0r)
2) K0, HPO,, Fe(OH),, CuCl
3) Ca0, H,S0,, AL (S0,).

, Folly, CHSO,. oo
NeS0,, TSt o

oKCHAHB

HoS, AgNO,
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1. CpaBuuTe XHMHUECKHe CHOMCTBA OCHOBHBIX H  KHCAOTHBIX OKCHIOB.
lloaTuep/iTe oTBeT HeoGXoaMMbIMK ypaBeHusMH peakuuit. Uem orauuatotes

4 OCHOBHbLIC OKCH/BI OT KHCJIOTHBIX MO XHMHYECKHM CBOMCTBaM?

2. JlaHbl BeUleCTBA, COCTAaB KOTOPHIX Bhipaxaercs gopmynamu: Na,0, CO,,

Cu0, S0;, Fe,05, BaO. C kakuMu U3 nepeusc/ieHHbIX BELIECTB MOFYT peart-

poBaTh: a) consHasi kueaova, 6) ruapokcha Hatpusi? Hanwwmte ypasHenus

BO3MOMKHBIX PeaKumii,

3. BuinmiwHTe cHauana QopMysbl OCHOBHBIX OKCHAOB, @ MOTOM KHCJOTHBIX

okenaos: N,Og BaO, P,0;, CaO, SO, NiO.

4. Kak OnbiTHHIM NyTeMm ONpenenutTh, ABAAECTCA JH OKCHA OCHOBHBIM HJH KHC-

JIOTHBIM, €CJTH OH pactopum B Bone? OTser nosicunte mpumepamu. Hanuwmnre

YPABHEHHS peaKiui.

5. Kak OnbITHBIM nyTem onpenesuTh, SIBASETCA JH OKCHA OCHOBHBIM HJH

KHCJIOTHBIM, €CJIH OH HepacTBopuM B Boge? Orser nosicuute npumepamu. Hanu-

WIHTE YPABHEHHST peakumil.

6. Hanuwute Gopmyibl OKCHIO0B, COOTBETCTBYIOULHX CJEAYIOULHM FHAPOKCHAAM:

Cr(OH),, Cr(OH),, Al(OH)5, Mn(OH),.

7. UeM CXOmHBL W ueM OTAMMAIOTCA XHMHueckHe cpoiictsa okcugos: a) CO,

1 Si0,, 6) CuO u SiO,, 8B) BaO u CO,? Otser noaTBepiHTe ypaBHEHHAMH

peaxuui,

8. Hanuwute ypaBHenus peakumii, C NOMOLILIO KOTOPHIX MOMHO OCYUIECTBHTE

CJIelyIOlLHe NpeBpaLLeH s :

a) K0 E(C):* 8) P — P,05— HyPO,
_» Ca(OH), o= HiCOs
6) Ca—Ca0T I o r) €0 cheo,

§ 46. XumuuecKHe CBOHCTBA OKCHAOB

BaaumojielicTBHE OCHOBHBIX OKCHAOB C BOmO#. Hekoropbie OCHOB-
Hble OKCHbl, HAMpHMep o6pa3oBaHHbIE METaJ/JIaMH KajHeM, HaTpHEM,
GapHeM, KaJbliHeM, B3aHMOJEHCTBYIOT C BOAOH H 06pasyioT OCHOBA-
HHa (1LeJI0YH), HanpHMep:

Ca0O+H,0=Ca(OH),
THAPOKCHA KanbuHa

MHor1e OCHOBHbIE OKCHABI, HanpHMep OKCHA Mead (II), okcHA
xeneaa (II) u ap., ¢ BOZOH HE B3aUMOAEHCTBYIOT, HO HM TAKXE
COOTBETCTBYIOT OCHOBaHHS.

B3aumojieHCTBHE OCHOBHBIX OKCHIOB C KHCJIOTaMH. Bce ocHOBHbIE
OKCHIB! B3aHMOJEHCTBYIOT C KHCJIOTaMH ¢ 0Gpa3oBaHHeM COMH H
BOJIbl, HATPHMeEp:

MgO +H,S0,=MgS0,+H,0,

cyabgat
MArHus



T. €. I/ J0Ka3areNbCTBA OCHOBHOTO XapaKTepa OKCHAA MOXHO
HCNOJIb30BATH €ro PeaklHio ¢ KHCJIOTOH.

B3aumoaefcTBHE KHCJIOTHBIX OKCHAOB ¢ BOAOH. KHCJIOTHBIC OK-
CHJbI, B3aUMOJCHCTBYSI C BOLOH, 06paayioT KHCJIOThI, HampHMep:

S0;+H,0=H,S0j

cephan
KHCAOTA

HekoTopble KHCJIOTHbIE OKCHABI, HAampHmep OKcHI Kpemuusi (IV)
Si0,, ¢ BOOH He B3aHMOAEHCTBYIOT, HO HM TaKX€ COOTBETCTBYIOT
Kuesiotel. Oxcngy kpemuus (IV) coorBeTcTBYeT KpemHHEBAs KHCJIO-
Ta H,Si0,.

B3aumopelicTBHE KHCJOTHBIX OKCHAOB C OcHOBaHusimu. Bce kie-
JIOTHbIE OKCH/bl B3aHMOAEHCTBYIOT €O IUeJOYaMH € 00pasoBaHuem
CONM W BOJBI, HANMpHMeEp:

Ba (OH),+ CO,=BaCO,+H,0,

KapGonar
Gapus

T. €. sl A0Ka3aTresibCTBa KHCJIOTHOrO XapakTepd OKCHAd HCHOJbL-
3YIOT ero peakiHio C ILeJOoYbIO.

) 1. Hamuuure ypapuenisi peakiuuii CoefHHCHNA ¢ BOLOH CACAYIOULHX OKCHAOB:
8 okciaa warpusi, okenna cepst (IV), okewpa Gapus, oxewpa thocopa (V)
YKaMHTe HA3BAHNS NPOAYKTOB pPeakiuin.
2. Hanuunme ypasneuus peakiuii: a) OkcHaa KajiblUdsi ¢ a3oTHOH KHCAOTON;
G) oxkeupa eaeaa (II1) ¢ cepuoit kneaotoit; B) OKCHAA MarHus ¢ Coasinoi
KHCAOTOI. YKaXHTe HA3BAHNS NPOAYKTOB PEAKINH.
3. Hanmwuure ypasnewusi peakuwit: a) okcupa ceput (IV) ¢ ruapokcnaom
Kanusa; 6) oxewaa yraepona (IV) ¢ rugpoxenaom Gapusi; B) OKeHpa Kpem-
nug (IV) ¢ ruapokcHaoM Hatpus., YKamuTe HA3BAHHS MPOAYKTOB PEaKIHN.
4. Hanwuire GOPMYyIbl OKCHIOB, COOTBETCTBYIOUUNX FHAPOKCHAAM, COCTAB KO-
TOpLIX  Bhipaxaercs caeayounmy  dopmysamn: KOH, Ba(OH),, H,PO,,
H,5i0;, Fe(OH),, H,SOy, Cr(OH),. Pacnpeaesnte 5T OKCHAB HA ABE TPYHIibi:
1) ocuosubie W 2) KHCIOTHLIC.
5. C xakumu u3 okcewpon Na,0, SOz MgO, CO, MnO moryr saanmoueii-
CTBOBATL: 4) A30THAS KHCAOTA, G) PHAPOKCHA Kaausn? Hamwwumure ypasuenus
peakuuit 1 yKaXCHTE HA3BAaHHs BEILLECTB.
6. Hanuwure ypasuenus peakuiii, ¢ noMOULbIO KOTOPBIX MOKHO OCYIULECTBITE
CAEAYIONIHE NPEBPALLCHHS:

.y NaOH _ H,80,
)iz CEN NaNO, 6) 8= 50,5 K,S0;4
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KHChOTH

S 0800ueHIS  CBOICTR KHCAOT BCNOMHHTE, KaKHe BEULeCTBA K HHM
QTHOCHT, OPUBCANTE TPHMEpH KHCJAOT (CM. ¢ 74).

§ 47. Kaaccudukauus kucaor

[lo cocraBy KHCIOTBI AENAT HA KHCAOpoOAcomepxKaiue (cep-
micras H,SOs, ceprast Hy,SO,, azornas HNO;, ¢ocdopuas HyPO,,
yroabHas H,COj;, kpemuuneas H,SiO;) n Geckucaopoaubie (¢pro-
posonoponnast HF, xsoposogopoauas (consinass) HCI, 6pomoBoso-
poasas HBr, nonosopoponnas HI, ceposomopoanas H,S).

[To uyucny atomMoB BOROPOAA, COAEPXKALLHXCS B MOJeKyJe
KHCJIOTBl H CNOCOGHBIX 3aMEILAThCSl METAJIaMH, KHCIOTH HeNsIT Ha
opnoocHosubie (HCI, HNO,), asyxocnosusie (H,SO,, H,COj,,
H,S, H,SO;), Tpexochosusie (H,PO,).

Jausl GopMy/Ibl KHCAOTHBIX OCTATKOB ¢ 0603HAUCHHEM HX BAJCHTHOCTH Hep-
Toukami: =As0,, — ClO,, =Cr0O,=S,—F,—Mn0O,,—VO,, =P0O,, =SeO;.
Hanumure (opamylibl COOTBETCTBYIONHX KHCJAOT, PACHPEACTHB HX N0 rPynmaM:
a) KHCJIOPOJICOAEPKAILHe KHCJAOTBI; 6) GCCKHCAOPOANBIC KHCJIOTHI; B) OJHO-
OCHOBHbIC, ABYXOCHOBHBIC, TPEXOCHOBHLIC KHCJIOTHI.

§ 48. Xumnueckne cBOHCTBA KHCAOT

[TonyueHHble BaMH CBEleHHsI O KHCJIOTAX MO3BOJISIOT A0CTATOUHO
10JIHO 0XapaKTepH30BaTb HX XHMHUECKHE CBOHCTBA.

JleficTBHE pPacTBOPOB KHCJOT HAa MHAHKATOPbl. BosbuiiHCTBO
KHCJIOT XOpOWIO pacTBopsiercsi B Bojge. M3 H3BECTHbIX Bam KHCJAOT
TOJBKO KPEMHHEBasi KHCJOTA MPAKTHYECKH B BOJAE HepacTBOpHMA.

PactBopbl  KHCJIOT H3MEHSIIOT UBET HHAHKATOPOB: nakmyca —
B KDACHBI, METHJOBOrO OPaHXEBOr0 — B KPAaCHbIA. D10 CBOHCTBO
KHCJIOT HCMO/Ib3YeTCS U1l PACMIO3HABAHHS HX CPEIH APYrHX BellecTB-

B3aumopeiicteue Kuciaor ¢ ocHopanusimu. Kucaorsl pearupyioT
C OCHOBaHHSIMH C 06pa3oBaHHEM COJH H BOAbI:

HCl+4NaOH=NaCl+H,0

XJ0pHA
HaTpHs

3H,S0, + 2Fe (OH) 3 =Fe, (S0,) s +6H,0

cyasdat
wenesa  (111)
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3ra peakuusi KHCIOT C OCHOBAHMAMM, KAK BaM H3BECTHO, Ha-
3bIBAETCA peaKuHed HeHTpasinaaumy. :

PactBopumble B BOJe KHIOTHI B3aHMOJAEHCTBYIOT CO BCEMH 0C-
HOBaHHAMH, a4 HEPACTBOPHMbIE — TOJNBLKO CO LLEJOUaMH.

B3aumopeiicteue kucaor ¢ ochosummu oxcupamu. Kueaors pea-
THPYIOT ¢ OCHOBHBIMH OKCHAAMH € 0Opa3oBaHHEM COJNH H BOJbI:

2HCl+ CuO = CuCl, + H,0 H2504+Mgo=Mg5;04+ H,0
Cyanpat
A MATHHA
sean (1)

\ Peakuus kucior ¢ ocuosmbmn OKCHIAMH HCMOJIb3YETCH B [IPOH3-

J0B, HE
BOMCTBE HeKOTOpbIX comell, a Takke AAs OMHCTKH METAJIOB,
PacTBopsiowuxes KHCJI0TaX, OT OKCHJIOB.

Bsaumoneiicrane ucaor ¢ merannamn. Pactsophi HEKOTOPHIX
KHCJ10T (cepnoii, consiHoit, (ochopHol H aAp.) pearHpyior f MeTal-
MAMR, cTosmy B MEKTPOXHMHUCCKOM Psifly HANPAKCHHH meTran-
0B (. 73) po BOJOpoja, ¢ obpasoBaHiem CoJK H BOAOPOAA:

2HCI+Zn=an|2+H2? H,50,+ Fe= FeSO,+H, t

cyanpar
XA0pua eieaa (11
Whuka we L

lpu pe

AKUNSIX  a30THOH KHCAOTHI ¢ Merajjgami obpasyiores
(SONTT

» 1O Bonopon ne puipensieres. x

s "SBECTHRIX pam xumuuecKiX CBOACTB KHCIOT HE BCE CBOM-
CTBa ABJIsIIOT o OOUHMH is1 BCex BeulecTs IToro kaacca. Kueno-
Thl, Hk.‘[)acnaopumbw B BOAE, HC B3aHMOJEHCTBYIOT C MeTa/JIaMH H
e AeficTpy o Ha uugukaTopbl, HO BCE pearHpyioT CO LIENOYaAMH.

L. Oniugye
Bayy

2

XUMeckie cooiicraa KHeaot. [1oab3ysich BHAAIHLIME peakTi-
n. Iponenafiye COOTBETCTBYIOULHE ONBITHI,
S el TOUT cymmoers peakiin nefirpaausanun? Kakne npoaykrs 0Gpa-

ik 100 pearim?
Kak npag

L Il'wv!\-u HeATPaNH30BaTh PACTBOP CEPHON KHCIOTH PacTBOpON
4. ““lmulul: l:ilmm? Hanuunre y;zmmenm‘ |n~mmfull’.‘ ¥ erot gl
““Jll’(n(cur-u Ypasuenns peakunii Mexuay: a) I“'L‘UOI?""" cep. v - ”‘ "
a0Ty 4 r-lhum; Gapust, amomiinist, WHIKA, Kaas; 6) Pd.LTﬂlU]PU“ .-'JOT"W KHC-
T ,h_ml“'ﬂlmh'cua;m“; Kaabuns, weaesa (1]1), esunua (11), MTP,“”‘.
: ey (!l(lpm_wlhl KHCJAOT, YK&ANWTE uX HasBauud M 0603HaubTe Ha g
),-'l:l.?m PHMCKI M undpary BaJCHTHOCTL KHCJAOTHBIX OCTATKOB: &) HBr,
250, PO, HNO,; 6) HI, H,CO,, H,80,, H,Si0,, HF.
| | Dopyan 1t yramkuTe HazBaHIs OKEHAOB, COOTRCTCTIY AN cae-
OTa N H._,S();, H,S0,, H,8i04, H,PO,.

o
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, 7. KﬂKi-lc "3 Belueers, dopmyant KOTOpPBIX MEepeuHcenbl HHXE, pearipyior ¢
CONAHOH  KHCAOTON: a) Cu, CuO, Cu(OH), Fe; 6) Zn, ZnO, Zn(OH),,

Ag? Hamiuwnte ypashewus sosmoxmbix peakiui M YKaXHTe Ha3pauus se-
LECTB.

8. YHEHHKY BBULAHBI CKASNKH cO caepyownmy sewecrsami: Fe,0; Mg, pac-
teopami NaOH, HCI u denondranenna. Kakie peakunst, Xapaktepbie ans

KHCJIOT, MOXHO npojenats, nosbaysicb 3THMM Beulectsamu? Hanmunre ypas-
$, HEHHSA 3THX pL‘aKll)(ﬁ,

OCHOBAHUA

Jlasi 0GOGLLEHHS CBOHCTB OCHOBaHMII BCMOMHHTE, KAKHE BElLecTBa K HHM OT-
HOCSIT, NPHBELHTE NPHMEPDI OcHOBaHMil (M. c. 92).

§ 49. Knaccudukauus ocHosamuit W MX XMMHUECKHE CBOHCTBA

Bce OCHOBAHHSl MO CBOHCTBaM nensiTcs HA [Be rpylilibl: PacTBO-
pHMble B BOJIE — LIEJIOYH — H HepacTBOPHMblE B BOJE.

PacTBOpbI ILEJIOUEH MBIIKH Ha OLyNb, Pa3beaaloT KOXY H TKaHH,
MO3TOMY HMX HasblBaloT enkumu. Illenouamu SIBASIOTCS THAPOKCHI
kanusi KOH, ruapokeun watpus NaOH, rumpokci Kaabuus
Ca(OH),, runpokcun G6apusi Ba(OH), u ap.

JleicTBHE PACTBOPHMBIX OCHOBAHMH HA MHAHKATOPH. PacrBopbl
OCHOBAHHH H3MEHSFIOT IBET HHAWKATOPOB: JaKMyca — B CHHHUI, Me-
THJIOBOTO OPAHXXEBOTO — B XKeJIThiH, (eHoAPTaNeHHa — B MAJIHHO-
Bbiil. DTO CBOWCTBO OCHOBAHHH HCHOJMB3YIOT ISt PACO3HABAHMHA
WX CPefH APYrHX BEeLlecTB.

B3aWmMoJeHCTBHE OCHOBAHHI ¢ KucaoTamu. Bce OCHOBaHMsI B3aH-
MOAEHCTBYIOT C DacTBODHMBIMH KHCJAOTaMH ¢ o6pa3oBaHHeM COJH
H BOJAbI: .

2HCI+- Ca (OH), = CaCl, + 2H,0

XA0pUA
Kanbuus

2HCl+ Cu (OH),= CuCl, +2H,0
XA0pHA
mean (11)
B3auMOAEHCTBHE OCHOBAHMA C KHCJIOTHBIMH OKCHAamHu. PacTBoO-
pHMble OCHOBAHHS B3aHMOJEHCTBYIOT C KHCJOTHBIMH OKCHAAMH C
06pa3oBaHHEM COJIH H BOMbL:

9NaOH + CO,= Na,CO, +H,0

xapG6ounat
HATPHA



B oy

Pasnoxenne ocHoBanWit npH Harpesanun. HepactBopumbie g
BOJE OCHOBAaHHsl MPH HArPEBAHHH JIETKO DA3/arailoTcsi Ha OKCHA H
BOJY, Hampumep:

Cu(OH),= CuO +H,0
OKCHA
mean (11)

Llenoun pasJsaraloTrcs TOJBKO IPH OYeHb BLICOKHX TemIiepaTtypax.

1. OnuwwHTe XHMMHYECKHE CBOWMCTBA OcHOBaHMil. [lonb3ysich BbIAaHHBIMH Bam
peaxkTHBaMH, npojgenanTe COOTBETCTBYIOULHE OMbITHI.

2. CpaBHHTe XHMHYECKHe CBOHCTBA LIEJOUEH H HEPACTBOPHMbIX OCHOBaHMii,
Yem OHH CXOIHBI ¥ YeM OTJHHAIOTCA?

3. Hanuwute ¢opmysbl THAPOKCHAOB: Kaaus, Gapwusi, marius, keaesa (III)
H COOTBETCTBYIOULHX MM OKCHJOB.

4, Kakue u3 Beutects, GpOpMy/bi KOTOPBIX NEpeuHC/]eHbl HHXKe, B3aHMOAeHcT-
BYIOT C PACTBOPOM FHAPOKCHAA HATPHS, @ KAKHE C CONRHOM KucaoToli: a) HySOy,
Cu0, H,S, Mg(OH),, SO,, KOH; 6) H;PO,, MgO, P,0;, Cu(OH),, CO,,
Ca(OH),? Hanuwute ypaBHEHHS BO3MOXKHLIX peakuuH.

5. IMouemy npu xpanenun eakux wesoueirt (KOH, NaOH) B Gankax HeoGxo-
JHMO MX TULATEAbHO 3aKpbBaTh, 4TOGbl HEe momagan Bo3nyx? Kakue uamene-
WIS MOPYT MPOH30itTH €O wenouamu? Hanuuiute ypasHenns peakunit.

6. Kak ocyuecrsuth caeayioue npespautennsi: Ca—CaO—»Ca(OH),—
— CaCl,? Hanuwnte ypaBHEHHR peakuui.

7. Kak onubiTHbIM nyTeM ONpeiennTh, B KaKOil M3 ABYX NPOGHPOK HAXOLHTCS
PACTBOP KHCJOTH, @ B KAKOH — MLeJ0uH?

conu

l']om‘opmc onpeaeseHe NOHATHA coneft, npuBeAennoe Ha c. 75. npllB(‘nl(TL‘
IIPHMCDN.

§ 50. Cocrap u nasBauusa cofei

TIpH H3yueHHH OKCHIOB, KHCJIOT H OCHOBaHHH Bbl MOCTOSTHHO
BCTpeYasiHCb C peakuusiMd, B pe3ysibTaTe KOTOPbIX 06pasyiorcs
conu. Kaxayio cosib MOXHO paccMaTpHBATb KaK MPOAYKT 3amelue-
HHSI aTOMOB BOAOpOAA B KHCJIOTE aTOMaMHM MeTaJslIOB.

HasBanusi coneit 06pasoBanbl OT JIATHHCKMX Ha3BaHWH KHCNOT-
HbIX ocTaTKoOB (cM. Ta6a. 4 Ha c. 76).

K HasBanusm cosieil MeTalioB, HMEIOUIHX MEPEMEHHYIO BaJIeHT-
HOCTb, [06aBJSIOT uHCI0, 00603HAualollee BaJEHTHOCTb MeTaJJa,
Hanpumep: FeCl; — xnopun xenesa (III), FeCl, — xnopun xene-
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3a (1), Fey(SO4); — cynppar xenesa (III), FeSO; — cynbdar
weqesa (I1).

1. Tlepenmuime Gopmy bl coaeii W yKaxuTe HX HA3BaHus: a) NaCl, BaSO,,
NaNO,, Nal, Na,CO;; 6) Na,S, NayPO,, CaBr, NaF, Na,SiO,.

2. Hanumnre gopmyan c.rlcnyloumx-co.vwi'i: a) cyabara aNOMHHHA, CYJlb-
ara HATPHA, HUTPATA Kaabuus, GpomiHaa Kejesa (I11), cochara marnus,
(ropuaa Kaabiin; 6) Gpomia HaTphsd, Qocdara Kaaus, HHTPATa Marnus,
cHaANKaTa Kaansi, cyabdara natpus, xaopuaa mean (11).

A

§ 51. leHeTnyeckas cBs3b MeXAYy OKCHAAMH, OCHOBAHHSIMH,
KHCJOTAMH H COJNSIMU

Mtak, H3yuyeHHble HaMH BellecTBa [0 COCTABY H CBOHCTBaM
nenaTcs Ha HECKOJbKO KJaccoB, MPEACTaBJIEHHBbIX CJeayloulei
cXeMoi:

Beuecrsa

[ |

ITpoetsie Caoxnpie
! iy ! 1 . ¥ 1
Mertaaast  Hemeranan Oxkelast Ocumlu HHs Kuenors Coan

: ' 1
Octiop- Kuenor-  Ileaoun Hepacrpo-
Hbie HblE puMie B
BOJC

Kuneaopoa-
conepKatne

Beckienoponnie

M3yueHHe CBOHCTB MPOCTLIX BEULECTB, OKCHAOB, OCHOBAHMII, KHC-
JIOT M COoJiell 10Ka3ajlo, 4TO MEXAY HHMH CYLIECTBYET CBsI3b: H3
BEILECTB OJHOrO K/Jacca MOXHO MOJYYHTL BELLECTBA JAPYrHX KJac-
coB. Takasi cBA3b Ha3biBaeTcsl TEHETHYECKOH («reHesuc» — cy0BO
rpeuecKoe, 00603HAUAET «NPOHCXOXKACHHe»). Buineasior npa psaana
reHETHYCCKH CBSI3AHHBIX BELIECTB: ONHH HAUHHACTCA MeranamH,
JApYroil — Hemertannamu. Tak, npH OKHCNEHHH GapHs MOXKHO noJy-
uHTh OKCHA Gaphsi, a npH B3aHMOAEHCTBHH NOCJICAHErO ¢ BogON —
PHAPOKCHA -OApHsl, KOTOPbIi MNPH pPeaKUHH C KHCJIOTON oGpasyer
cosb. Bee sTH npespaiueHisi MOXHO NPEICTaBHTL CXemoii:

Ba—BaO—Ba(OH),—BaCl,

[Tpyu okuenennn pocdopa MONKHO MOJYUHTb OKCHp docopa (V)
a IpH B3aHMOACHCTBHH MOCJEHLHEro ¢ BOAOH — dochopuyio kucmo-
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1

Ty, KOTOpasl MPH PeakuHH CO LIeN0YbI0 oﬁpasye'r conb. ATH npespa-
EHHA MOXKHO NpPEeACTABHTH CXEMOMH:

P—P,04—>H;P0,—~Na,PO,

B03MOXHBI H ApyrHe CXeMbl MeHeTHUECKOH CBSI3H COeAMHEHHV paa-
JIHYHBIX KJ1AcCOB, HAampHMep,

Fe (OH) 3—Fe,0;—~Fe—FeCl,

0 1. OnuuinTe OKCHABLI, OCHOBAHHA H KHCJOTH NO caefywulemy miany: 1) onpe-
° JleIeHHe | COCTAaB, 2) XHMHUECKHE CBOHCTBA. %
2. Kakue seulectsa Haswaiotesi coasimn? Kakos ux cocras?
3. Kak ocyuiecTBuThb caepylollne npespaiienns:
a) S—+S0,—H,S0;—+K,S0;; 6) Ca—CaO-~Ca(OH),—Ca(NOy),?
Hannuwnte ypasrenusi peakumii u yKaxurte: a) K KakKOMy THOY peakumii
OTHOCHTCS Kaxkaasl 3 Hux; 6) noa GOpMYJIOil KaX/l0ro BeulecTBa — K KaKoMy
KJlaccy OHO OTHOCHTCS.
4. Yem cxoanbl B YEM OTAHYAIOTCS 110 XHMHYECKHM CBOHCTBAM OKCHABL: a) oc-
nosibie H 6) kueaorusie? OTBET NOATBEPAHTE YPABHCHHAMMH peakuni.
5. UeM CXOANLI H YEM OTJIHMAIOTCS MO COCTABY: a) KHCAOTA H COJb, 6) ocHoBa-
uie n coab? OTBeT NoACHHTE NpHMepaMi.
6. Tlpuseaure npiUMepbl K cxeme, MPeACTaBASIOULENi TeHCTHYCCKYIO CBA3L Heop-
FARHIECKHX coetntennii B oGwem suae. Hanuwnte ypaBuenus peakumi,
7. CocrapbTe CXeMmy, OTPaXKaIOULYI0 TEHETHYECKYIO CBSI3b MEX/ly OKCHAaMH,
OCHOBANHSIMH, KHCJIOTAMA M COJNAMIL, H COR/IHHHTE JHHHSAMH HA3BAHHSI TeX KJjac-
COB BEILECTB, KOTOPLIE CNOCOGHB! BCTYNATh Mexy co60i B peakunn. Hanumure
ypaBueist peakiii, COOTBETCTBYIOMIHX KIXKJLOH JHHHH CBS3H B COCTABJCHHOI
BaAMH CXeme.
8. Kak ocymecrsuth CAeAyOUHe IpeBpatlenis:
4) KaubIil — OKCHAL KAJBLIHS — PHAPOKCH/L KaybUHsl —- HHTPAT KaJbUust;
6) cepa—okenn cepnt (IV)—+cepuuerasn Kueaora —»cyAbGUT Kanbumus;
B) ruppokens mean (1) —okenn mean (11) = xaopug mean  (I1);
r) ruppoxenn keaeaa (111) —oxenn xenesa (11I) — cyandar kesesa (I111)?
Hanumnre ypasnenns cooTseTcTsylonix peakinii i yKaxnTe Hassanus nosy-
HAIOUHXCS BELLECTB.
9. Jlauul BEULCTBA: OKCHA KajbUH:l, THAPOKCHL KalbUWA, CONSHAA KHCAOTA,
okenn cepht (IV), okenwju umika, THAPOKCHL ANIOMHHHS, THAPOKCHA HATPHA,
rHApOKeHA Maruust. Kakue n3 sTnx seuects GyjiyT B3aHMOAECHCTBOBATL MEXLY
€060it? Hanuuwnre ypaBHenus peakitnii i yKaXHTe YCJAOBHA HX OCYLULECTBJICHHST.
10. C BeuecTBaMi KaKHX KJAacCOB B3aHMOACHCTBYIOT: a) OCHOBaHMSI, 6) KHcno-
Thi? Hanuwnte ypapHenns cootnercTBYIONNX Peakituil.

. C BeulectBaMu K4KHX KJACCOB B3AHMOAEHCTBYIOT: a) OCHOBHLIE OKCHIbI,
6) KHcAoTHbIE OKCHAL? Hanuuwurte COOTBETCTBYIOUIHE YpaBHEHHs! peakumni.
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NIABOPATOPHbBIE OMbIThbi

1. CpoiicTBa BeWeECTB

ITpy H3YUCHHH XHMHU BAXHO HAYYHTLCS NPABHABHO H JOCTATOYHO MOJHO OMHCHI-
paTh BellecTBa. .

OnuuwkTe CBOACTBA NPEMIOKEHHOTO BAM BELIECTBA.

1. B KaKoM arperatHoM COCTOSIHHH MpPH OGBIYHLIX YCNOBHSIX HAXOAHTCH BELLECTBO
i KaKoro OHO upera? '

2. O3nakombTech ¢ 3anaxom seutecrsa. [Ipi BISICHEHHH 3anaxa Heabasl HIOXATh
BEIIECTBO MPAMO M3 TOPJLILIKA €OCYNa, TaK Kak BAbIXaHHEe ra3oB W MapoB MOXeET
BLI3BATH CHIBHOE PA3Npa)ceHHe AbIXaTenbHbiX nyrteit. [Inf 03HAKOMJEHHS C 3anaxoM
HY)KHO BbIHYTb MPOGKY M3 rOpJbILIKA COCYAa W JIafiOWbI0 PYKH CAenaTh ABHIKEHHE
oT oTsepcTHA cocyna K Hocy (pue. 52). B stom cayyae B Hoc Gyner nonaaatb
He CTpysl rasa, a CMech €ro C BO3AYXOM, MO3TOMY CHJILHOrO pasapaxenns He
npoH3oiiAeT.

Ecan 3anax He OWLYULACTCH, MOXKHO OCTOPOXKHO NPHGAHZHTL K ceGe CKASHKY
C BEULECTBOM H TEM JKe NPHEMOM HANPABHTL K CBOEMY JIMI MNapbl, BBIXOASILLHE
13 cocyaad.

3. OnpejesuTe TBePAOCTh BEWIECTBA, NOAL3YACH BHIIAHHON BAM UIKANOH TBEPLOCTH.
Ecap 370fi MIKAAbl HE OKaXeTCA, TO BOCMOJBL3YHTECh HOTTeM H cTekaoM. TBepaocTb
wortsi pasia 2—2,5, a crekna — 5.

[TpoBejiTe HOFTEM TO MOBEPXHOCTH BLIAAHHONO BaM BeWleCTBA, ecall NOAY-
yiTCsl UAPanHHa OT HOITs, TO TBEPAOCTH ONHCHLIBAGMOrO BEILECTBA MCHbIIC JABYX.

Ecan  xe uapanunsl  He Oyuer, TO

Puc. 52. OsnHakowlene ¢ 3anaxoM  NPOBEANTE BElUleCTROM Mo HOFTIO. B cay-

peutecTna Hae MOsIBJICHHS LAPANHHbL HA HOPTE MOX-

HO CKasaTh, uTO TBEPAOCTb BellecTBA

Gonbwe 2,5. Takie e HCNBITAHHA npo-

Zenaiite ¢ mOMOWBIO cTekAa MAH C 00-

pasuamu wkanp, Tak BBl YCTAHOBHTE

NPHOAHIHTENBHO TBEPAOCTb BbIJIAHHOIO
BAM Beulectsa.

4. YtoGu yanarts, pactpopsierest Jin
BCLLECTBO B BOAE, HYKHO HEGONLIIYIO
NOPUHIO €ro MOJOXHTL B NPOGHPKY HJM
/ CTAKaH, NPHANTbD HEMHOrO BOAbLI M nepe-
7 i Mewath, Eciin tBepasie uwactiukn peule-
; CTBA HCHE3NYT HAM Macca MX 3aMETHO

YMEHLIKTCS, TO BELLeCTBO PACTBOPHMO.

Heabss nepemewinpats xuakocts, 3a-
| KpBIBasi OTBepcTiie npoGHPKH najbuem H

CHALHO BCTPSIXMBAS €, TaK KaK MKHJKOCTb

S Y. MOXKCT BpeAHO JieficTBOBaTL HA KOXY,




KPOME TOTO, MOKET MPOH30HATH 3arpsisiic-
HHHe CaMOH X HIKOCTH. ﬂ.ﬂﬂ nepeMeurHsa- -
HHS KHAKOCTH NPOGHPKY Gepyr 60AbLIHM
i yKasaTeJbHbIM NajblaMH JIeBOH PYyKH
OKOJIO OTBEPCTHS H MOAMHPAIOT CPEAHHM
nanbuem. 3ateM yKasaTeJbHbIM MaJiblem
NpaBoii PyKH yAapsiioT KOCBIMH yaapamH
Mo HHXHeH uyacTH npoGHpKH (puc. 53).
Ecau xuakoers 3anumaer GoJblue nojo-
BHHbI 06GbemMa NpOGHPKH, €e nepeMeiuH-
BAIOT CTEKJISIHHOH NaJOUKOH, OmycKkas H
NOAHHMAs ee, HJH NMPOGHPKY 3aKphBAIOT
NPOGKOH, a MOTOM HECKOJbKO pa3 nepe-
BEPTHIBAIOT,

5. OnycTure BEILECTBO B CTaKaH HIH

B npoGupKy ¢ Bogok. Bosbuie win MeHb-
e ero mJOTHOCTH MJAOTHOCTH BOABI? Bo- =

Jlee TOuHble JAaHHble O IJIOTHOCTH Bewe-  pyc, 53. [lepemelnBan#e KHAKOCTH
CTBA HAHAHTE B CpaBOMHHKE. B npoGHpKe

6. lanusie 0 Temnepatype nJasieHHs
H TeMNepaType KHNeHHs! BEUlecTBAa HafuTe B CNPaBOYHHKE.

7. O HEKOTOpPBIX APYrHX CBOHCTBAX — MJACTHYHOCTH, 9/1eKTPHUECKOR NPOBOAK-
MOCTH H TEM/IONPOBOAHOCTH — MOXHO CAeAaTh 3aK/AI0UeHHe Ha OCHOBAHHH HH3HCHHLIX
nabmonennii. Ecin Takux naGaionentii y ac Her, T0 06 3THX cpoficTBax B OMHCAHIH
He ynomuuaiire.

8. BKyc HE3HAKOMOrO BEULECTBA OMPEAesiTh HE CAGAyeT BO H3GexanHe oTpan-
JeHUSI 1t PA3ApAKEHHA CAMSHCTONH 06GosoukH nonoctd pra. Ecan sbuiano seutectso.
BKYC KOTOPOro Bam H3BECTEH, TO OTMeTbTe 3TO B OMHCAHHH.

9. Ilepeuncante csoHcTBa BLIAAHHOrO BaM BEIIECTBA MO CJACAYIOLLEMY MIdHY:
(usnueckoe (arperaThHoe) cocTOHHE NpPH OGLIMHBIX YCJOBMSIX, UBET, 3anax, GJCCK,
TBEPAOCTD, MAACTHYHOCTb, SJAEKTPHYECKast NPOBOAHMOCTL, TENJONPOBOAHOCTL, PACTBO-
PHMOCTL B BOJE, MJOTHOCTH, TEMIEpPaTypa NJAABJACHHS, TEMNEpaTypa KHOCHHS.

2. Paapenenne cmecH

Jlasn BwiGopa cnocoGa pasjieieHusi cMeceii Ba)XHO YCTAHOBHTL, KAKHMH CBOH-
CTBaMH 0GAafAl0T BEWLECTBA, COCTABSIONLHE CMech, KAKHe H3 3THX cBOficTB nanGonee
ues1ecooGpasno mojoKNiTh B OCHOBY PasjieieHHs CMecH.

I. Hacbinbte na aner Gymarn OTAAbHBIMH KYUKamH JIOXKEUKY NOPOIUKaA cephi
CTO/ILKO JKC MOPOIKA WIH ONHJIOK jeneaa. PaccMOTpHTE HX LBET.

2. Haseiite B ase npoGUpKH A0 NOJIOBHHBL BOALI M B OJHY H3 HHX onycrure
HEMHOFO Ccepul, a B Apyrylo — jkeneda, Yro waGmopaere? (Yuwire, 4To cepa mioxo
CMauNBACTCSl BOJIO, 105TOMY 1/IABAET HA BOAE, XOTSA €€ MJOTHOCTL B 2 pasa GoJbuie
NJIOTHOCTH BOALL.)

3. TMoaunecute maruuT cnauana K Kyuke nopomika cepbl, a motom xesnesa. Uro
wabniopaere?

4. Tuareabuo cmewaiite cTekasinioil nanaoukoii 06a nopouka Ha Gymare. Kakos
UBET MoJyuennoi cmecu? Mamenusnoch JH 3TO CBOACTBO Y KPYMHHOK Cepbl H KPYTHHOK
xwenesa?
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Puc. 54. CriGanie cTekasiHuoii TpyOoKH

5. Ilenotky npHroTOBJCHHON CMECH MOJOXKITC B NPOGHPKY WIH B CTaKaH ¢
BOAOH. Yto nabawopaere? Cpaphite CBOM HaG/IOACHHA ¢ TeMH HAGIIOACHHAMH, KOTO-
Pbie Bul caenann no myHkry 2.

6. OCTaBluleCﬂ Ha JHeTe 5)”\[3”[ cMech llaKpOﬁTC JIHCTOUKOM 6)’!\1«']1"" i cpepxy
K Heif MOAHECHTe MArHHT, a MNOTOM €ro MoAHHMHTE. Yro MPOH30ULIO € JKEJIC30M 1t
cepoii? .

Cnenaiite BbLIBOJ, OTBETHB Hd CJCAYIOULHE BONPOCHI: COXpaHSIOTCA JiH cBoiicTBa
Cepsl M kenesa nocse Hx cmewnsanns? Kakoe pazanume B cwoiferBax cepul i
JKese3a Bl HCMOAL3OBANH VIS PA3ACJICHHST CMCCH 3THX BeutecTs?

3. Pusnueckue apnenns

|. Boabmute 3a ojui KOHEIl CTEKJASIHHYIO TPYOKY, BHECHTE ee B [1ams ra3oBoil
FOpeaku, mepxka ropH3onTaabHo. HUepes HEKOTopoe Bpems TPYGKa COFHETCH B TOM
Mecte, rae crekso cuablio Hakajgmiaock. Ecan Bbl nosbayerech B kauecrse narpe-
BATEALHOrO NpHGOPa CIHPTOBKOI, TO BOILMHTE CTEKAAHNYIO TPYGKY 33 ce KOHILL ABY-
M pyKamp @ BHeCHTE CPEAHIO0 4ACTL TPYGKH B naams, spamtas ce (pue. 54).
Korpa crekno cmabno nakaautes, nonwitaiitech TpyGKy cornyrh. Mamennioch
CTeK0? [loayynaoch JAH HOBOE BEULECTBO NPH HATPEBANIH CTCKASNHON TPYOKN?

2. Ilososute Kycouek napaguua B THICAb, BOILMUTC €ro THIEALHLIMI (LHITILAMI
WIH yKpeniTte p MeTas Hueckoll ICPKaaKe a8 npoGupok. Bucenre tireab ¢ napadin-
HOM B gepxmiolo wacth nuameni ropeakn. Uro npomsoiier ¢ kycoukamn napadina
NpH Harpesannu? IMocae pacnaaBiciis napaduia nocTasbre THreAb Ha acGecTHPO-
Bauunyio CeTKY H MOFacHTE FOPEKY. Koraa turean oxaaanres, paccmoTtpHTe napa-

. Moayyunocs a1 HOBOE BEMECTBO?
"ll‘M CXOAHbI HabGaoAdBLINICCSH Bamu SIBJACHHA NpH MPOBEIACHHH 3THX JABYVX ONbITOB?

4. Xumuueckue spaenns
l. Hakanure B njamenn ropeJki MCAHYIO NJACTHHKY HAH MEAHYIO NPOBOJIOKY, Aep-
Aa ee Aepxkarenem A5 npuﬁnpoK. Yepea nekoropoe BPEMS BBLIHbTE MJACTHHKY H3
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IJIAMEHH W CUHCTHTE C Hee HOXKOM HJIH JYYHHKOH 06pa3oBaBUIHACA YepHLIA HajeT na
GyMal‘vyA nOBTOPIITE HarpeBaHHe H CHOBA CUHCTHTE ncmyuusmuﬂcsa Hanaer. OBpaaona-
JIOCh JIH HOBOE€ BEULECTBO IPH HAKaJIHBAHHH MEAH?

2. B 1eGonbuwioil CTAKAHUHK NOJOXKHTE OCTOPOXHO, UTOGH He pasGHTh JHO,
3—5 kycoukos wmpamopa HaH Meaa seanunnoit ¢ ropowmuy. [puaeiite k mpa-
MODY CTOJBKO COJISIHOH KHCAOTHI, 4TOGBI €10 MOKpbiHChL Kycouku. Uro naGaiopaere?
3axrute cnuuky H BHecHte ee B crakanuuk. Hro nabGmopaere? OGpazosanoch Ju
HOBOE BeuLecTBO NnpH oGaHBanun mpamopa connnoi Kucaoroit? Kakoe aro BElLeCTBO?

Yem CXOAHBI HAGMIONABILNECS BAMN SABJICHHS NPH MPOBCACHHH 3THX ABYX ONbITOB?

5. Caoxubie W npocToie peulecTsa. MeTanibl ¥ Hemerasan

O3nakoMbTech ¢ BHCUIHHM BHAOM BBULAHIBIX BaM BEILLECTB.

1. Tlpountaiite Ha 3THKeTKax GaHOK HAa3BalHs BelecTs M nonpobyiite pac-
NpenesinTh WX Ha JBe rpynnbli: npocrthle W caoxubie, [Toctasbte Ganku ¢ sere-
CTBAMH 3THX JIBYX TPYNN B OTAG/bHbIC ABA psaa.

2. BuHMATeNbHO PACCMOTPHTE BCE MPOCTHIE BEULECTBA \H pACOPENETHTE HX Ha
JIBC TPYNTIBL: MeTAMIBl H HemeTauubl, [TocTasbre oracabno Gankh ¢ merasnamu. Kakum
CBOHCTBOM METaJJIOB Bbl BOCIOAB3OBANNCE, HTOGL OTJIHYHTL HX OT HEMeTaun0B?

6. Pasnoxenne xap6onara menn

1. Paccmorpute nopouwok kapGonata mean (masaxnta). Kakoro on upera?

2. llosoxkuTe HEMHOrO MOPOMWIKA B MPOGHPKY (cA0il posken ObiTh TOMUHHOI
11,5 em). 3akpoiire npoGHPKY npoGKoii ¢ rasooTBOAHONR TPYGKOii.

3. Iposepure repmernunocts npuGopa. Jlas 3T0ro KOHeW rasooTBOAHON TPYGKH
ONYCTHTC B CTAKAN ¢ BOAOIT Ha ray6uny ne Goaee 0,5 cM, a npoGHpKy oGXBaTHTe
Aagoubio pykn. HaGaopaiite Bbitesenie mysbphKoB BO3LYXa H3 TFasooTBOAHOM
TpyOxkn B poay. [Touemy 310 npomexoaut? Ecay nysbipbk# rasa ne BbULeJsOTCS,
Il[l()GKil HEMJIOTHO 3aKpbiBaeT IIPUC\I([)K)’ W ra3ooTBoaHas T[)yﬁKﬂ HENJIOTHO BCTABJICHA
B 1po6ky. [losromy npoGKy Hajo BCTABHTL B MPOGHPKY MJIOTHEE WIH B3ATL APYryio
npo6Ky. [Tocse 310ro cHoBa NPOBEPHTL repMETHYHOCTL NPHOOPA.

4. Cuierka NoCTyKHBast NAAbIUEM 10 NPOGHPKE, Pa3poOBHSHTE NOPOWOK MasaxiTa
TAK, 4ToOBLI O TOHKHM CJOEM AOXOAWJ OT AOHLILIKA A0 CepefHHbl IIPUGI(I)KII. 3iIKpt‘-
NHTE NpOGHPKY B WTaTHBE TaK, Kak NoKasano na pucynke 3. Orseperue npo-
GHPKH JIOJKHO OLITL HEMHOTO HIDKE, HeM JOHLILIKO.

5. Haneiite 8 Galky WM cTakal HeMHOro H3BecTkoBoi Boabl (oKkoao | ma).
MNMoannmure wratus ¢ npuGoOpoM W MOACTaBbTE MO Fa3s0OTBOAHYIO TPYOGKY Gauky ¢
H3BECTKOBOI BOMONH Tak, YTOOL KoHew TPYGKH Obl MOTPYXEH B H3BECTKOBYIO BOAY.

6. IMporpeiite Belo npoGHpKY, a NOTOM Harpeiite ee B TOM MECTe, rie JemHt
NOPOUIOK MaNaXHTa, HAUHHAA OT JAHA, H NO MEPe TeUeHHs PeakuHH MeMJIEHHO nepe-
CTABASITE rOpeaKky B CTOPOHY OTBepeTisi npoGHpKH. BHumarteabho naGuopadite 3a
H3MCHCIHEM MAJaXHTa § 33 TEM, 4TO MPOHCXOANT € H3BECTKOBOH BOAOH.

7. Korja suiiesicnie nyssipbKoB rasa npekparnres, BLIHLTE KOHEW ra300TBOAHON
TPYOKH 3 GankH ¢ H3BECTKOBOIN BOAOH, HOAHHMASE (WTATHB BEPTHKAJILHO BBEpX.
Morymnre ropeaxy. , '

Kak namennacs user manaxiuta npu narpesanun? Yto Bbl 3aMeTHAH Ha cren-
Kax npoGHpKH 0K0Jo npoGku? YTo npousowno ¢ uapectkonoil Bopoi? Kakue no-
Bhie Beulecrsa oGpasoBanuchk npy Harpesannn manaxura? IMouemy npo6upka ¢ mana-

1 YKpemyieHa B HaKJOHHOM HOM0KEHHN? .

XHTOM 0Ll
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7. Baaumoneiicteue xenesa ¢ pactsopom xaopuaa meuu (11)

I. B npoGipky unaaeiite okono '/, ee obnema pactsopa xmopuaa mean (1)
OGPATHTE BHHMAHHE HA LBET PACTBOPA.

2. UneTnlit Kenesnuiii rBo3Ab OMYCTHTE HA HHTOYKE B NPoGHPKY C PacTBOPOM
xaopraa mean (I1). Yepes 1—2 MuH BbIHbTE FBO3b H paccMmoTpHTe ero. Kakue
H3MCHEHHA TNPOH30UIIH Ha MOBEPXHOCTH rBo3as? B Ty ke npoGupky ¢ pactBopom
TNOMECTHTE HEMHOTO eseanbiX OnH/OK. Yepes HeKoTopoe Bpemsi oGpaTHTe BHHUMAHHE
Ha user pactBopa. CpaBHuTe €ro ¢ UBETOM BbIZAHHOrO BAM pacTBOpa XJOPHAA
xenesa (1) FeCly. Uro sipnsiercss npH3nakoMm npowcuienwedi peaxunn? Hanuunte
VpaBHEHHE 3TOH peakuuu, yuutbiBasi, 410 opmyna xaopuaa xenesa (II) FeCl,,
a xaopiaa mean (IT) CuCl,.

8. O3nakomienue ¢ 00pasuUamMH OKCH0B

|. BHHMAaTeJbHO PacCMOTPHTE BLIAHHLIE BAM OGPa3llbl OKCHAOB, 06paTHTE BHH-
MaHHe Ha (H3HYCCKOE COCTOSIHME, IBET H 3aNax KaXIOro BeulecTsa.

2. Cpenafite B csoeil Terpagn TaGaHLY 00 yKasanuoil ¢opme H 3anOAHHTE
€e CBEACHHAMH O PACCMOTPEHHBIX BAMH OKCHAAX:

TaGauuwa 6

Cocran Dusuyeckne coofictaa
Hasuanie okeiua (xnmnueckan
dopmyaa)
arperatnoe "
3 anax
cocTosie ugee 3

9. Oanakomaenue c PAasJIHYHBIMH BHIAMH TONJAHBA

1. BuiMateqnio paceMoTpuTe BLULAHILIC BaM 0GPasilbl MHIKOTO H TBEPLOTO
TONAHBA.

2. 3anuwure B TETPALb HA3BANNS H3YHCHHLIX BHIOB TONJNBA M KPaTko Ofif-
wite (GuU3HUECKHe CBOACTBA.

10. Moayuenue BOAOPOAA

1. [Moaoxure B NPOGHPKY, AepPKA €¢ HAKAOHHO, 4—5 KYCOYKOB WHHKA W npi-
Jeitre K unm 2—3 Ma coasimoil kncaorsl. HaGaonaiite 3a nponexoasiuumu sBJje-
HisIMH HA TOBEPXHOCTH UHHKA ¥ B pactsope Kucaotsl. M3 kakoro seuiectsa Bbic-
asierest BOAOpPOL?

Uepes HEKOTOPOE BPEMST, BLKAAB, MIOKA BLITCCHNTCS H3 NPOGHPKH BO3AYX, MOAHE-
CHTC 3aKAKEHHYIO CIHUKY K OTBEPCTHIO NPOOHPKH. Yro wnabmopaere?

9. Korja npekpaTnTest BLIACACHHE NY3BIPLKOB rasa, BLUICHTE HECKONLKO Ki-
nedl pactaopa M3 NPOGHPKI HA CTEKASHHYIO NUIACTHHKY W BbinapbTe €ro, Aepxa
NAACTHHKY Hai naamenenm ropeakn (pue. 55). Urto ocrasock Ha crekne nocnt‘
Beinaprsanis Boas? Kakue seuiectsa 00pasopainch MpH peakini WHHKA ¢ CONTHOM

KHCA0TOI?
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Pue. 55. Buinapusanne kaneab pacrsopa  Puc. 56. IlpnGop aasi BOCCTaHOBJeHHs

Har CTEKJASIHHON NJIACTHHKE ME/LH H3 €€ OKCHAa BOAOPOJAOM

1. Bsanmoneiictone sopopona ¢ okcupom meau (I1)

1. CoGepire npubop, Kak nokasano ua picynke 56, npoBepbTe €ro repmernt.
noerk. Toaomure s npoGupky 8— 10 kycoukos wnnka i npujeiire B Hee 4—5 My
pacTBopa cepoii KieaoTH. 3aKpoiiTe npoGHpKY NPOGKOH ¢ raso0TBOAHON TPYGKOi.
Ykpenure npuGop B Ganke wan B Janke wratupa. [Iposepbre YHCTOTY BbIACASIO-
1eroes BOAOPOAA W HAACHLTE HA KOHEW rasooTBOAHOH TPYGKH MPOGHPKY € AByMs
Kycoukami oxenna mean (II) Tak, uro6el Koner razooTBOANOH TPYOKH Obil Hap
rlll‘[’,’llxl.\l BEULECTBOM.

2. IpoGupky ¢ okewjpom smean (II) warpeiite naamenem ropesikil B ToM mecre,
rae aekuT pentecrso. Yro naGaiogaere Ha cTenkax OpofHPKH W HA NOBEPXHOCTH
Kycoukon okcuma mean (11)? TMocae namenennsi UBera KycoHKOB NPEKPATHTEC Harpe-
BAHNE, HO MPOGHPKY ¢ TPYOKH HE CHHMAiTe A0 NOJAHOrO €¢ OXAAZKACHMS!.

Kakne seutecrsa o6pasosanuch NpH HArpeBaHdd OKCHLA MEaH (II) B artmo-
cepe Bogopoga? Hanwmure ypasuense peakunu. Kakoro tina sra peakumns?

O Kakom CROMCTBE BOJOPOA@ Bbl Y3HAAH NpPH NPOBEACHHH STOrO ONbiTa?

12. Jeiicraie pactsopos KHCJOT HA HHAMKATODHI -

C pacrsopaxu kucaor Hado o06paUATLCR OCTOPOIHO.

I. B ase npoGupkn npuieiite no | ma pactsopa comsinoit kieaorbl. Booany
NpoGHpKRY aoGanbre 2—3 Kanay JakMmyca, B JAPYrylo — CTOJBLKO 2KE METH/IOBOro
opaizkenoro. Yro wabawopaere?

2. [Ipoaeaaiite 10 e caMoe ¢ PACTBOPOM CCPHOI KHCJAOTbI. Yro nabawonaere?

Yem exomnt cpoiictsa conanoii i cepHoil KHCJAOT NO OTHOWCHHIO K HHAHKATO-
pamM? 3anomuure, KAKoi UBET NPHHKMAIOT JaKMyC H METHAOBLIA OpAIKEBbIil B pac-
TBOPAX KHCAOT

13. Baaumoneiictoue kucnor ¢ merajiamu
B ase npoGupk# nojokute mo ABa KYycouKa UMHKa W npuaeiTe B OAHY 0po-
GHPKY OKOA0 | Ma pacTBOpa cepHoi KHCAOTHb, B APYIYl0 — CTOABLKO KE COAAHO
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KHCAOTH (rpu HUAUBARUU KUCAOT cobalodaliTe ocTopoxHocTs). B apyrue nse npo-
OHPKI NOAOKNTE HEMIOIO KEJE3HLIX ONHIOK H NpHicHTe Te Xe Kuejaors, B cie-
AYIOWHE BE NPOGHPKH M0/I0KNTE HEMHOTO MEUHLIX CTPYKEK WiIH KYCOUKOB MpOBO-
AOKK 1 nipuaeiite Te ke Kicaotsl. Ecan B Kakoii-1n60 npoGHpKe He mpoHCXOAMT
PEAKLIN, caerKka MoforpeiiTe CopepRIMOoe IPOGHPKH B NIamMenH ropeikn (ocToposxcnol).

HaGaopaiite, B Kakux npooHpKax NPOHCXOAHT BbIACNEHHE rasa. Onpenennre,
Kakoil 3710 ras. Bce am MEraiabl BLITECHSIOT BOAOPOA H3 KHCAOT?
14. BaaumosieiicTeHe KHCJIOT ¢ OKCHAAMH METAJJIOB

1. B e npoGupki naceinbTe HeMHOro okerpa xenesa (I11) u npHieiite B oany
NPOGHPKY OKOAO | mMil pacrpopa CepHON KHCAOTLI, B APYIyI0 — CTONLKO e codsi-
HOH KHCHOTH (npu nHaausanuu KucAOT cobaraaiite 0CTOPONCHOCTS). [Tponexonsit an
H3menennsi? Ecan peakiun ne npoHCXOAHT, cierka narpeiire (UCTUPOJK"") COMEPXH-
MOe€ npoGupok. Yro naGaiogaete? B cayuae noJaHoro pacTBOpenns okCHaa xesesa (I1I)
A06aBbTe elle HEMHOrO NOPOIIKA OKCHAA M CHOBA Harpeiite.

Buuieiite neckonbko Kareib pactBopa U3 NPOGHPKH, B KOTOpYIO npuauan cep-
HYIO KilcsioTy, na CTek/siHiylo MAacTHHKY H BHIIAPLTE €ro, Aepka miactnuxy naj
Tapenes ropeskin. Yro octaioch Ha CTEKIE NOCIE BBINAPHBAIHS BOALI?

2 Taxoit e OonbiT llp()]l(‘ﬂt'lﬁ'ﬂ.‘ € TEMH )K€ KHCJIOTAMH H OKCHAOM Maruusi. Yro

BBl Y3HANH 06 oTHOWEHHN KHCJAOT K OKCHAAM MeTajios?
15. Pactaopumocts tsepjbix Beuiects B BOAC. .
Hamenenne pacr P TH TIPH W Temnepartyp

I. B ase npoGupkn nacuinbre no 0.5 r HATPATA KaAuA W xXnopuaa watpns n
Ma BOJbL. TiaTeabno nepemewaiire. Hoanoctuio an Beue-

npwiaeciite Kk num no 5
¢t pactaopmancs? B Te npoGUPKH, B KOTOPHX NMPOHIOULIO Holoe pactsopenite,

MOGABLTE MaubiMy nopIHsMIL CliLe BELLECTBA, MOKA OHM He NepecTanyT pactsopsThes.

Pacrpopu nposomKaiiTe nepemeuiHBaTh.
Crenaiite pupop 0 pacTBopiMOCTH HHTPATA KNS i XJ0pHia Hatpis.

28 [TpoGupkn ¢ nacsiCHHbIMK pacTBOpaMH HUTPATA KaJusi i Xa0pwaa watpis
Hoovepesaio narpeiire j0 Kunemus, HO HE KblllﬂT}I'[(‘. B e npoGHpKH, B l(()T‘()"ple
"PH Harpesapnn ocapok conn pacTBOPHTEN, AoGapastiite neGoabuine nopuiit cojieii a0
TEX Nop, noka ony e nepectanyT pacTBOPSITLES. Oxnnakoso an usmenuaacs pacr-

resMnepaTyphi?
BOPIMOCTL cogeli ¢ nopsiuienien TeMneparypy ‘
3. Toaysennpie nachieniipie pacTBopLl HITPATA KANMS 1 Xn0pnaa watpus npi
; Se. 14

TeNIIepaType, Ganakoil K TemiiepaType KITCHIL!, OCTABLTE MCLICNNO oXaaaaThe N
"aﬁ'll(uuniiw"u; i, Uto IpOHCXOAT B pactsopax? Kakoii coan  muieanioc
Gospuyed

Cheaaiire pupoy o 3apiciivocTi pACTBOPHMOCTI TBEPILIX BEILLCCTR 0T TeMICpATYPh.
rpamMH THAPOKCHAOB HATPHS, Kaabuus u ikenesa (1I1)

16. ()3mmuM.'|cuue co cBoiic
¢ pam B NPOGHPKAX THAPOKCHABLL HaTpHsi, KaJabuHs H
> Bé

L l.lu.m()rpllrc BbIAHHbI \ COCTOSIIC 1 UBeT?
Meneaa (I11). Kagopo nx arperamoe ¢ ¢

9 “DIIG 34 Ma ponl B KaMKAYIO n[w(ill[)h)' H OCTOPOKHO B360J-

<. apbTe 1o 34 W

Taiire, Buigeasie naoTa? [ToAnoCTbIO A PACTBOPWINCEL Bee Tph peutectna?
© PBULsieres i TeroTas

My iy, jite i
SIHbIE Sknakocr HABTPYHTE. B
3 OT(IH: Al );ull,J-luocm W pacTeop PHAPOKCHAQ naTpusi pasaennte Ha
WILTPOBAHHDIC 23 KAl PACTBOPA HeliTpasbHOro Jak-

ABE yaeq p 0aBbTe =
H. ), iy npHod L N »

MYca  (jay :fe,:\n"u" nopr(lh”mlmm [aA0MKOIl KamvIo PAacTBOPA Ha KycoMeK JaKkMy-
v CHECHTE CTERJ

liq



CcoBOfi Gymaxckn), K APYroi NOpIHH NPHOABLTE CTOALKO Ke pdcraop.j denoadratenna,
Kak namennnacsh OKpacKa IHUlIleTU])DB?
P(‘3)JledT HAGJIONCHHIT 3aniuuTe B THG.’HIII)’.

Ta6awua 7

CroiicTBa FHAPOKCHAOB METANIOB

Haapanue ®opmyaa |Arperatioe|  [lser Pactnopu- IleRetane na
BewecTsa cocrosnme MOCTS B
. ’ Boje
AAKMYC Genoadra-
aeH

17. Peakuus weiitpanuzauun

1. B dapgpoposyio uwamky naaeiire okono 5 ma ('/y npoGupku) pactsopa
ripokenaa narpus. puGasbre K pactsopy 1—2 kanan pactsopa penoaprancuna
Kak namenmies user pacrsopa? C nOMOULLIO MUNETKA HPHOABISHITE COASNYIO KHCAOTY
Mocae kamaoro npuanBanns nepeMenisaiiTe pacTsop crekasunoli najsoukoii. Buavasne
npubasastiite kneaotsl no | —2 ma, a norom no Kamiam. Korna mannnosas okpacka
PAaCTBOPa HEweaHeT OT OAHON NPHGABACHHON KA KHCJAOTHI, NPIINBAHHE € 1peKpa-
THTe.

2. Yacrh nonyuenioro pacrBopa (OKOJIO TOAOBHILI) caeiite B npoGupky, a
OCTABIYIOCH 4aCTL BLINAPLTE HA TFOPCJIKE JOCYXE. Bo spemsi suinapusanusn pacrsop
HEPEMEIHBAIITE CTeKANHHON MaJouKOii. PaceMOTPHTE MOJIYHCHHYIO COJb.

AHMI C KHCHOTAMM

18. Baan HeTBHE HepacTBop X oc

B oany npoGupky nosoxute nemuoro ruapoxcnpa mean (1), s apyryo
FHAPOKeHAa sienesn (I11). Pacemorpure ux. B nepsylo npoGupky npuiusaiite me-
GONLITHMH HOPUHSMH PACTBOP CePHOIl KHEJAOTLI, BO BTOPYIO — COJSIHYIO KHCAOTY A0
NOJIHOro pacTsopenns rapokeiaos. Kakoro usera noayuennbie pacTBOpPLI? 2—3 Karun
fiTe Ha CTEKASTHIBIC TNIACTHHKI W JIepaKiTe HX naa naa-

NOJAYHCHHBIX PacTBoOpoB  Hai
MeHeMm FOpeaKH J10 HenapeHnnst BOJbL Yrto ocTanoch Hi MACTHHKAX?

19. Pasnoxenue ruppoxcnaa mean (11) npn narpesaunn

[Tomectire 1 npoGupky nemuoro ruapokeina mean (I1). Ypenus npoGupky s
WTATHBE HAKJAONHO, OTBEPCTHEM BHMU3, NPOrpeiiTe cuauana Beo NpoGHPKY, a 3atem
narpesaiite Ty uwacrn, rae naxopuresi ruapokews mean (I1). Kak uamensieres user
Hexoanoro seweersa? Yro samevaere Ha XOJOAHLIX CTEHKAX NPOGHPKH?

Peayabratel naGmiogenuit 3amnuute B TETPajb, CACAANTE PHCYHOK ¢ 0603Ha-
denuami. Hannwnre ypasuenne peaximy.
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MPAKTUYECKME 3AHATHA

PABOTA 1. MPHEMbI OBPALEHHS CO CHPTOBKOH
(FA30BOA TOPEJIKOA) M JIABOPATOPHBIM LUITATHBOM

OGpautenne co cnuproskoil, CTpoenHe naamenn

I Yerpoticrgo cnuprogku. CHpTOBKA COCTOHT H3 pesepByapa, B KOTOPHIH HATHT
COHPT, (DHTHAS, YKPENNEHHOTO B META/JHYECKOH TpYOKe ¢ JHCKOM, H KO.MayKa
(puc. 57).

CHHMHTE KOANAyoK Co CTHPTOBKH H MOCTaBbTe Ha ctoa. [IpHNOHHMHTE HEMHOTO
JMCK C TPYGKOI H (HTHAEM, HE BbIHHMAs HTHAS K3 pesepsyapa. Hyxuo ciesuTs,
yro0bl AHCK NJOTHO NMPHKPbIBAA OTBEPCTHE pe3epByapa CHHPTOBKH, yTOGbI TaM He
MOT BCTIBIXHYTb CIIHPT.

2. [lodzoroska cnuprosku. CHDTOBKY 3ampaBisior B caemyiolieM nopsike: B
pesepByap uepes BOPOHKY HaiHBaloT cmupr (ne Gosee */, ofbema CnHpTOBKH);
B TPYO0UKY BCTABASIOT (JHTHAL H3 XNONYATOGYMAXHBIX HHTEH TaK, 4TOGH OH BXOAMI
He C/AHIIKOM [IOTHO, HO BMeCTE C TeM He Bhimagan u3 TpyGku. Komew ¢urHist
0peaior HoXHKuamH. [lepen saxHranneM (HTHAL CMauHBAIOT CMHPTOM, CHPTOBKY
JaKphIBAIOT KOAMAYyKOM (CCAH HET QHTHAA M3 XJ0n4atoGymaxbix Huteil, TO €ro
eJ1al0T H3 BAThI).

Bbl Ha ypokax Oyaete Bceraa noayyath 3anpasieHYI0 CHHPTOBKY.

Koraa cinpToBKy: He HCMO/b3YIOT, OHA J0/MKHA GbiTh 3aKpbiTa KOJMAUKOM, HHAYE
1HpT Yepes (HTHAL GbICTPO HenaphTes, )

3. Jamuzanue u tywenue cnuprosku. CNHPTOBKY Hafo 3axcHrarh oT ropsiueH
YKl HAH ayunakn. Henbssi saxurat ee or apyroii cnupropki. 970 MOKET
-3path noxap. Hikora we creayer ayth na ropsiutyio cnuprosky. J10 TAKKC
JKer MPHBECTH K noxapy.

3axrnte cnuptoBky. [TotywnTe ee, HAKDLIB KOAMAUKOM.

UroObl caenarh nuams HeCKoAbKO Goibiie, BLIABHHbTE HeMHOro (THib BBEPX:
= 37010 JIEBON PYKOIl N€PIHKHTE AHCK, @ NPABON MOTAHHTE caerka (UTHAD. Biosb
ZriTe CIHPTOBKY.

4. Hazpesarue xa cnuproske. Paccmotpute naams cnuprosku (pic. 58). Oro
g1OpOAHO; Hajl (HTHIEM BHYTDH NiaMs TemHoe, a no Kpasm BBepxy APKOC:
~yre GHICTPO B TEMHYIO YAcTh IVIAMEHH [OMOBKY CMYKH W nopepxure €
-Topoe BpeMs Hall PHTHIEH. Cniuka 3aropuresi we cpasy. ['onosky Bropoil CrHuKH
te B Bepxiioo uactb maamens. Cnuuka saroputes Ghictpo. B Kakylo 4acTb

eHil CellyeT BHOCHTb HarpeBaemblil mpeamer? 5
arpeiite B nNpoGHpKe ('/s ce obvema) Bomy, nepka mpoGupky B BepxHe!

[Jamenn, Bce Bpems mokaunmas ee, [lpn Harpesannn Hebas anKacﬂTbC‘"

npoGHPKH K (UTHAIO. Ot COMPHKOCHOBEHHS C* OTHOCHTeNbHO XOMOAHBIM H MOK®

wprTHICM rOpAYas npoGHpKa Moxer aonnyth. Korma Boja 3akunut, HArpes
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a) HANeTh oaMH Konel PE3HHOBOIO 1IANrA HA POXKOK ra3oBoro Kpaua, a Apy-
rOil KOHCIL — Ha oTBOjYIO TPYGKY NMOACTABKH rOpeJKit; :

G) TOABePHYTH BiwT, peryaupyiotuil nopjauy rasa, Ha opus-gsa o6Gopota oT
HCXOAHOTO NONOKeHNS; yiteao 06OPOTOB BHHTA 3ABHCHT OT AdBJCHHS rasa B ra3oBo
ceTH; : )

B) NOANATL KOABILO, peryiupyloiee nojaaiy BO3AyXa A0 OTKa3a; ecia 3aXKHraTbh
TOPEARY TIPH  OTKPLITOM peryJsitope BO3AYXd, TO rd3 MOXKET 3aropeTbesi BHYTPH
TOPCIRE, WIH, Kak roBopsr, npous3oiijiler NPOCKOK MJaMeHH; B TaKOM clyyae He-
MEIEHBO 3aKPLIBAIOT razopulit KpaH; 110cae TOro Kak TOpeJaKa OCTHIHET, 3aKpbl-
BAIOT  PETYASTOD NOLauW BO3AyXa, H TOPEJIKY 3axXuraior BHoBb. [lpopenaiire
ONHCANHBIE ONEPaNiK, YTOGH TOPEIIKY NMOArOTOBHTb K 3dKHIaHHIO.

3. Bamueanue copeaxu. Jlns  3aKHraHHs TOATOTOBJCHHON TFOPEAKH HYXKHO

(cHauana HM3yunTe yKasauusi, a [OTOM

Puc. 59. Tasonue ropesku Bynsena ({),  Gyaete ux BHINOAHATB): a) 3a)edb CIHY-

Tekmo  (2): a —tpy6ka, 6 — cmecH- Ky, 6) OTKPBIThL ra3osblii Kpaw; B) noA-

Tedlb, @ — KONIbIO, & — BHHT, J — OTBOJ-  HECTH FOPSIULYIO CNIHYKY K BbIXOAHOMY OT-

nasn Tpy6Ka BEPCTHIO TOPEsKH cGOKY, €ciiil ropsilLyio

CIIHUKY NOAHECTH CBEPXY, TO CHJbHbIN TOK

CMCCH ra3a i BO3AYXa MOXET MOracHTh

nAamsi; r) OTKPLITL Peryasitop Bo3AyXa

TaK, 4ToOL naams GblO iecseTsiiee H
He00JIbUIoN BuIcOTH (0KosMo 10 cM).

YTo6bl NOracHTh rasoByld ropedky,
HYXKHO 3aKPHITH ra3oBeil Kpan.

Caepuire, 4ToGbl razosbie Kpanbi Obl-
A1 BCErJld 3AKPLITLI, KOMJa rasom He
(10JIL3YIOTCS.

4. Haepesanue na eazosoir eopexe.
Harpeiite B npoGupke ('/, ee oGbema)
BOLY, ACPKa NPOGHPKY B BepxHeil TPeTH
nAaMenH, Bee Bpemst nokaunpas ee. Kor-
A BOJAA 3AKHIIHT, Harpesanne npcKpa-
THTE I NOTYUIHTE FOpesKy.

5. 3apucyiite ropeaxy n ita pucyHke
YKAMHTE HA3BaHKHST ce yacTeil.

0O6p ¢ naG: WITATHBOM

. Verpoicrso wrarusa. UtaTis
(pue. 60) cayxur ansi ykpenscnnsi npn-
GopoB NpH BHNOAHEHHH onbiTos, On CO-
CTONT H3 UYrynnoii noacraskn (a), B KO-
TOPYIO BBHHUCH crepxent (6). Moacran-
Ka TPILACT WTATHBY yCTORYHBOCTD. Bbl-
BHHTHTE CTEPHKCHDL.

Chona pBHHTHTE cTepxenn 1t BCEraa
CACAHTE, MTOOLL OH GblJl XOPOIO BBHHYEH
(110 oTKa3a).




Ha crepxue ¢ nomomnsio 3axnmon
(2) ykpemnsior Jaanky (d) u Koablo (&).
3a)KIIM MOXXHO nepeasurarb no CTEPKHIO
BBEPX M BHM3, a4 TaKxe BPawath BOKPYT
Hero. Jlasi 9Toro myxHo ocnaGuTh TOT
BHHT, KOTOPBIM 3a)XHM YKpenJsercsi Ha
CTEPXKHE. YKpenute 3aiuM Ha cepemne
crepxcnst. [lepeasunnre ero seepx. Onye-
THTE BHH3. C"OBG nepeapHHbTe Ha ce-
peauny CTePAKHS. & MoMouLbIO ApPYroro
BHHTA 3a)kKuma VKPenisiior B HEM KOJib-
HO HIH JIAnKy. prEllHTC B OJHOM 3a-
HHME KOMbUO, a B APYroMm — Janky.

Hoc»(o.rn,Ky 3dXHM MOXKHO Mepe/iBH-
rdaTh no CTePHHIO BBEPX H BHH3, a TaKxe
Bpauwarn BOKpPYr Hero, T0 KoJbLO H Jan-
Ky MOMXHO YEpenurtL na p83l|0ﬁ BbICOTEC

i

W TIOA pasubiM YIJIOM K CTEPKHIO. Pue. 60. JlaGopatopublii wtatus: a —
2. loavaosanue wrarugom. YKpenn-  noactanka, 6 — CTepKenb, 8 — KOJAbuo,
TE B JlallKe WTaTHBa npoGHPKY Tak, uTo- 2 — 3WKHM, 0 — Aanka

Obl OHa Gbina B BEPTHKAJBIOM MOJIOMKe-

Hiti otseperuem peepx. [TpoGipka AoKHA ObiTh 3a)aTta B JanKke TaK, HTOOL
OHd Ne Buinazana w3 Janky H BMecTe ¢ TeM YToObl ee MOKHO GblIO NepeaBHraTth,
Kpenko sawaran npoGupka moxer nonnyts. [TpoGHpKY 3aHMalOT OKOAO OTBEp-
CTis, a ne pa cepeanne, 4TOGLI MOXKHO GblIO HArpEBATH e MOBEPXHOCTb MO Beeii
Amtie. 3ty ke npoGHPKY, He BLIHKMASI M3 JANKH, YKpenure B rOPH3OHTAALHOM
noAoKenun. Jlis 31oro HYXHO 0CJaGHTb BHHT, KOTOPBIM YKpenJeHna Janka B 3a-
ANUME, W nosepuyTh ganky smecte ¢ npo6upkoii na 90°,

Ykpenure na wraruse crakan, a norom aphoponyio wamky. JLasn ykpenacnus
CTAKANa Ha KOJALUO WTATHBA KAAAYT CHCUHAJILHYIO CETKY, 4 Ha HEE CTABAT CTakan.
Ilaameney ropesiki HAFPeBAETCS COTKA, A OT 1EE YKE PABIOMCPHO HArPEBACTCH Bee
AHO cTakana.

Dapdoposylo ualKy NOMENLAIOT Ha KOJALUO WTaTHBA GEe3 CeTKH W Harpenaior
HenoepeacTserno naamenem, Muoraa ¢ 1neibio papHoMepHoro HarpenaHns Yauiky cra-
BAT Ha COCHAALIYIO CCTKY, NMOMCLLCINYIO HA KOJAbLUe [TATHBA.

PaGora 2. OYUCTKA MOBAPEHHOH COJIH

[lpu sumoanennn 310 paGoThl BLL O3NAKOMHTECH € OUIHM W3 CHOCOGOB OUHCTKH
PACTBOPHMBIX THEPALIX BEILECTR OT HEPACTBOPHMBIX pumeceii n npuoGpeTeTe ymenne
TPHCOTOBASITL GYMAMKIUBLI (PIMILTP, (PUALTPOBATL HKIUIKOCTL H HOAYHATH COMbL H3 pac-
TBOPH BLIMAPHBANHEM,

|, Pacraopenue saepsaanenHon coau, B crakan naneiite 20 ma JAHCTHIIHPOBAKHON
BOABL 1 pactsopsiite B e 3aCPAINCHHYIO COJb, NACHLITAsT €€ B CTAKAH JOKEUKOi
HeGOABIIMMI  nopiutsAMi. UTOOL  YCKOPHTL  PACTBOPEHIC COMM, HHAKOCTL Metiaiire
CTEKASINNOI MasOuKoil, TeM €@ KOHIOM, Hd KOTOPLIA HaueTa pesnnosas TpyGouka.
Korzta conw, neemorpst na nepeMemigBanie, nepectanet pacTBOpATLCs, NPEKpaTHTe
no6apaenune conn. Kakos BUCUIHMI BHA 1OJYYCHHOro pacrBopa?
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Puc. 61. Tpirorosaene puastpa Pic. 62, [IpHGop Ans nOAYNeHHs H COGH-
paHis KHCIOpOAa

2. Quuctka sazpasnennozo pacreopa coau uabTposanues. B nadopatopusx
11pH (HATPOBAHHH BOLHBIX PACTBOPOB HMOAB3YIOT HEMpOKAEEHHYI0 OPHCTYIo ByMary.
M3 Hee NMpPHrOTOBASIOT (hHabTp,

BO3bM.HTe JHCT HIBTPOBAAbHOIE Gymark wiHpHHOI pa3a B Ba G0abile AHaMeTpa
CTeKAAHHON BOPOHKH, B KoTopyio Gyser BKaafbiBaThesi QHAbTP. JIHCT AoMKeH GhiTh
ksanpartbiM. UtoGel nposepus, npeacrapisier ax coGoil B3ATHIL JHCT KBajpar,
HYHO O/HY CTOPOHY JHcTa GyMark NpPHAOMKHTD K CMEXHOH CTOPOHE 9TOr0 e JIHCTa,
H3AHLIEK OTOTHYTh, @ NOTOM Mo cruGy otpeaath HoxHuuami. Kpaxparubii Jicr Gy-
Marh CIOXKHTb BUeTBepo. 3atem Kpaii kpajpara opesarh Tak, 4TOOHI mOJyuHACH
Gymaxubiii cexrop. [onyuennsii cetop, coctosuwnii W3 uersipex cioes Gymark,
paspepyTh — obpasyercn Gymaxuuiit kouyc (puc. 61). Bymaxusiii kouye (piabTp)
BKN/bIBAIOT B CTEKASIIHYIO BOPOHKY TaK, 4TOGH OH MIOTHO NpHAerail Beeil nosepxHo-
cTbio K ee crenike. [Ipasiabhoe nonoxenne (ubTpa B BOPOHKE 3aBHCHT OT COOT-
BETCTBHA BENHUHHBI yria (uabTpa (GymaHoro Kohyca) BeaiuliHe yria Kolyca
BOPOHKH. DHILTD He JOMXeH JOXONHTH A0 Kpaes BOPOHKH mpimepHo Ha 0,5 cu.
Ecan OH BHIXOAHT 3a Kpas BOPOHKH, TO ero HyxHO 00pe3arb.

BrioxeHHblit B BOPOHKY (uabTp cmounte Boxoil. Bo Bpems cMauHBaHis BO-
POHKY AGPKHTE Haj cTakanom au Gankod HakiowHo W Bpauiaiire. Cmaukbaite
MOXKHO MPOBECTH C NOMOLLbIO CTEKAANHON ManouKkH, HaHOCA el Kaniu BOLbL Ha
uabTp. Baaxuuit GuasTp npuaunaer K crenkam BOPOHKH I He BHITA/KHBACTCH H3
jiee, BopoHky ¢ GuAbTPOM BerasTe B ropA0 KOAGH HAH B KOMbILO WTATHBE. B no-:
cAeaHeM CyUae MOA Hee MOCTABLTE cTaKaH WM MPOGHPKY; cAemiTe, YTOOB! OTTAHY-
Tolif KOHEL BOPOHKH Kacancsi BRYTpeHHell CTEHKH CTaKaHa.

3arpsasentbiil pacTBop conn uanupaiite Ha (HABLTP N0 CTeKJSINHOI MaJIouKe,
KNI KOHeIL KOTOpOM HampasbTe k crehke BOpOHKH, a He B cepeaty ee (pic. 2).
Toraa cTpysi XKHAKOCTH Gyaer ynapsithesi B CTCHKY BOPOHKH, K KOTOPOI MJIOTHO
npiaeraer ¢puabtp. Ecan ctpys supkoctn Gyger nanpasiena B peplutiy GyMax-
10F0 KOHYCA, TO (BHILTP MOKeT npopsaTbest. MKHAKOCTH B BOPOHKY HyHHO HAMHBATH
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JbKo, 4TOObI OHA He NOXOAHIA 10 KpaeB (QHILTP ) i
yTh BbILIE, TO OHA OYAET MPOTEKATH Mexay QHAbTPOM H CTEHKARE
nasch or npHMecer.
. BWWW?W owugentozo pacraopa coau. Iloayye
0pOBYIO ALK
’::")pl;MYMJMCHe} H 1OCTaBbTe ee Ha KoJbyo TATHBE-
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4. Coerapbre oTMET O NPOACNAHHOA paboTe MO NAaHy, NPHBEACHHOMY B KoHie
paGorut 2. B aankesx no nynkty 2 miaHa npuseante ypashenine peakuun. B BhiBoge
NEPLUHCANTE (PHIHUCCKIE W XHMHUCCKHC CBOACTBA KHCIOPOAa, KOTOpble BbI OGHADY-
HKHAN [IPH NPOBEACHHH ONBITOB.

IJKenepumenrtarvras 3adaya. (BLNOMHSCTCS TEMH yueHHKaMH, KOTOpbIe paHblie
CpOKa 3akonuat pagory.)

_ [lposepure, Bbigensiercs Jif KHCAOPOA NPH HArpeBanumu: a) HHTpATa KaJus,
6) oxenpa mapranna (1V).

PaGota 4. MOJIYYEHHE MEJHOr0 KYNOPOCA B3AMMOJENCTBUEM
OKCHAA MEJH (11) C CEPHOW KHMCIIOTOH

[lpi nposesennn 37oii paGoThl Bb 3aKpenuTe 3uanus o6 YCJAOBHSIX PEAKLHM
OKCH/LA MeTajla C KHCJOTOH W NPHOGpPeTeTe yMEHHE MoJiydaThb €oAb M BbIACJISATH
€e 43 pacTsopa.

1. Hanuimre ypasuenne peakun mexay okengom mean (I1) n cepnoii Kneaoroii.

2. Ilpurotosbre HUALTP.

3. Hanciite (ocroposcno!) B npoGHPKY OKOJIO 5 MA pacTBopa CepHOil KHCAOTHL.
Harpeiire pacrsop nourn o kuneius (ocropoucro!) w npuGasbTe K HEMy HEMHOrO
('/. waitnoit noxkn) okcuaa mean (1I) Tlomewaiite coaepkumoe cTeknsnnoit na-
aoukoit, Korna okewn mean (I1) pactsopures, npnGasbre caeayioityio  nopimio
€ro, cHOBA nepemeluaiTe i HOAOK/ANTE, NMoKa He pactpopurces. [IpuGapaenne okcuaa
mean (H) nosropsiiite o Tex nop, moka ero pactsopenue ne npekpartntesi. Pactsop
BCE Bpemst Harpesaiite, HO He KHISTHTE; AAS 9TOr0 BPECMCHHO BbIHHMANTC MPOOHPKY
H3 naamenn ropeaxi. Korga srosb soGasaeinas nopuns okenpa mean (II) nepecra-
HET PacTBOPATHLCS, HArpesanie npeKparuTe.

4. Orduanrpyiite ropsuylo Kiakocrs B papgoponylo uamky # ynapere
HOABACHHSI HA €€ NOBEPXHOCTH KPHCTAMWIMKOB conit. Tlpekpatite narpenatie, J
pactsopy octuith. Hadmopaiite paanueiimyio kpucrammsannio. Kakoro uera Kpi-

10

Te

CTAJLIL?
5. Cocrapbte otder 0 paGote 10 AaHHOMY Bam paHee [any.

Pa6ora 5. MTPHIFOTOBJIEHHE PACTBOPA, COLEP)XALLErrO
ONPEAEJIEHHYIO MACCOBYIO J10J110 PACTBOPEHHOH COJIH

I, Boluneante mMacehl coa o Bojbl, KOTOpbLIC lI()TpL‘GyK)TCH ans ll[)l“‘O'l‘UI).‘IL‘Illl"

AHNOH MACCHI, CONCPIKAULETO 3ANANNUYIO MACCOBYIO 00 COMM.
pecax  (BcnomnuTe M3

pacrsopa 3
2. Corsaciio MNpOBEACHHBIM BLIYHCJICHHSIM  OTBEChTE Ha
Kypea (uanky NpaBIiIa BIBCUIMBAHNUA) COJbL TPeGyloleiicst Macehl W OTMEpLTE 13-
MEPUTEAbHBIM . IULAHIIPOM  (BCIOMHITE 1PABHAA H3IMEPEHHS] JKILKOCTEH )  ARCTHILIIN=

PoBannyio BOAY HYXKHOrO 00bema.
3. IlomecTnre OTMEPEHHYIO TOPILHIO COJH B KOAGY H B Hee Ke npuaeiire oTMe:
COJN.

Pennyio sony. [lepemeuniaiite cogepKiumoe KoaGbl 0 NOAHOro pactBopeHis
y 3 I npH-

4. Ha amcre Gymarn paminre (GopmMyay Coin H Maccopyi oo cc B
FOTOBACHHOM pactTsope, HOJOANTE 9TOT JAHCT l')}’.\l“l‘ll psaom ¢ KU.‘IGUW
. g acyer.
5. B oruerc KpaTKO ONMIINTE XOA PAGOTHI W ce pesyabrar, npuseante pac
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Pagora 6. SKCTEPUMEHTAJIbHOE PEILEHME ELY:EL )

S

COEJHHEHHUW>»

Ha sToM 3ansiThH Bbl OyaeTe nph:
KAACCH(HKALMN H XHMHUCCKHX CBOHCTB O
NPOACAAHHBIX BAMH OMBITOB.

3apaua 1. Kak OUHCTHTL Keae3tnli
cobonm? Creaaiite 310 H OObSCHHTE. YuTHTE,
kenn kenesa (I11).

3apaua 2. Bam BbZaHA CMECh UHHKOBLIX i e

3TOH CMECH ME/HbIC ONMHIKH XHMHUYCCKHM CNOCcos:
3apnaua 3. Bam Bbilana nopowkooGpasuas
Onpeaeante, ecth JH B 370l CcMecH OKena mean (I1). T e v
Wi A
3apaua 4. Onpeneante, B KaKHX NPOOHPKAX, BHITaHH )
TBOpP XJOpHAA HATPHsl, PACTBOP KHCJIOTHI H DACTBOP We04k. el
3anaua 5. ONbITHBIM NYTEM MOATBEPANTE, YTO FHADOKCHI Marsns of-o-
HOBHBIMH CBOHCTBAMH 2t C

3apaua 6. OnbITHLIM NYTEM NOATBEPANTE, YTO OKCHA MAFHNS OTH( :
HBIM OKCHAAM. { OCRDB-
3ajaua 7. Mcxoas 3 OKCHIA MAarums, noayunre cyasgar
3apaua 8. Mexons na ruapokenaa skeaesa (111), 3
3a (1)
Zapaua 9. Mexous H3 OKCnaa mean (11), noayunre KAORE RN

HOayuiTe

A (1)

TaGauna 8
OTHOCHTEALIHE ATOMHBIE MACCH BAKHEAMNX 3ementor (
OKPyTieHH
] e)

Hasuanue 3uan l‘.)"“'mt‘u TCAh Haauanne
SACMONTA an :n:m:m saeMeNTY Ornncai
] Macca i J":l“; o
Mucca
N 14 y

Aot . Menn
AnoMiiHit Al .27 Muisig
Bapwil Ba 137 Hatpuii
Bop B 1 Huxkeay,
Bpon Br 8o Ounono
BueMyT Bi 209 [laatnua
Bonopoi H . 1 Prymy,
Keseso Fe o6 Chitten
3041010 Au 127 Cepa '
Hon l, l“?) Cepebpo
Kaumuit Cd b Crpomsiy
Kanuit l& 39 Cypbma
Kanbimit Ca 40 Yraepoy
Kueaopoi Q r‘_(’ (bucl,\mp
KoGasnbT Co :‘9 Drop
Kpemuit Si 28 Xaop
Marnuit Xpom
Mapranett g

—




KOJNIMYECTBEHHbIE
OTHOLUEHMS
B XMMHWH

KAacce

Hsyuas xumuueckuit A3bIK, Bbl Y3HaJH, KaK MHOrO CBeJEeHHH O
BElIECTBe [aeT ero xumuueckasi (GopmyJaa, a O XHMHYECKOH peak-
LIHH — €€ ypaBHeHHe. XUMHUYECKHE YPABHEHHs! BbIPaXKalOT HE TOJbKO
Ka:IECTBeHHyIO CTOPOHY XUMHUCCKOH peaxkuHu (KaKMe BelllecTBa B
HEH Y4acCTBYIOT H KaKde M[oJy4aloTcs), HO M KOJHUECTBEHHYIO:
KaKOBa Macca BCTYNalolUlWX B peaklHio BELeCTB H MOJy4alouiHx-

Csi B pesynbrarte Hee. K paccMOTpeHHIO 3THX BOMPOCOB Mbl H [PH-
CTynaem.

§ 52. Koaunuecrso sewecrsa. Mosib — enunuua
KOJINYECTBA BellecTsa

Bam wuspectHo, uto BeuwiecTBa BCTYNAlOT B peakuHH B CTPOrO
ONPEJEJICHHBIX OTHOWeHHsAX. YTO6bl NOJYUHTH YHCTOE BEILECTBO,
Hanpumep cyibgua keneza (II), nyxHo B3ATH AAA peakuHn (co-
ridacHo ero gopmyse FeS) - cronbko keneza u cepbl, utoObl Ha
KaxKAblii aTOM JKeJie3a NPHXOAMJCA OJHH ATOM Cepbl.

TpyaHo npeacraBuTh, YTO MOXKHO OTCUHTATL OMPEAEECHIOE HHCAO
ATOMOB HJIH MOJIEKYJl BEULeCTB /Uil XHMHUYECKHX peakuwii, aa H B
3TOM HET HEOOXOAHMOCTH. B XHMHH NPHMEHSIIOT 0COOYyI0 (H3H-
YECKYIO BEJIHUMHY, KOTOpAasi HA3bIBAETCS KOAUHECTBOM BeUiecT8A.

Konnuectso Bemectsa (v) onpefensieTcsi UACAOM CTPYKTYPHBIX
4acTHU 3TOTO BeWecTBa (AaTOMOB, MOMEKYJ HIH JAPYPHX HACTHIL).
KosinuecTBo Beuiectsa Bbipaxcalor B Moasix (Moab). CnoBo «MOJIbY
06pa30BaHo OT JATHHCKOro moles, 4To 03Hayaer KOAHYECTBO, CHET-
HOE MHOXeCTBO. MoJsib — egHHHIA KOJAHYECTBA BeUleCTBa.

Moab — 310 Koauwecrso esewjecrsa, coodepycaujee CTOALKO e
CTPYKTYPHOLY 4ACTUY OAHHO20 BewyecTs8a, CKOAbKO aromos 6 12 e
yriiepojia. Ycranosneno, uro 12 r yruepojpa conepxur 6 - 10* aro-
MOB. 3HauuT, Hanpumep, | moab Boanl — 310 6 - 10% MOJEeKYJI
oAb, | Moab cepbt — 310 6 « 10*® atomoB cepbl U T. A.

Yueno 6 - 10** nassano B uect» HTanbsiHckoro yueworo XIX B.
A. ABorajipo nocTosunoll Asozadpo'. TO HUHCIO HEH3MEPHMO (OJIb-

! Boaee todloe 3uauchie nocrosunoii Asoraapo 6,022045 « 10** moan !
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We, HAaNPHMEP, YHCJAA CTAKAHOB BOJbl, 33KAOUSHHBIX BO Boey Oxea-
HaxX, MopsaX H pekaX. Haxoxpaenwe ero npeacrasaser taw
MOABHI B HAYKe, KaK onpenejesHe HauGoabuiedl H3 cyuieer
UIHX B NPHPOAE CKOPOCTEIt — CKOPOCTH CBETa.

3HaHHe KOJIHUECTBA BELLECTBA NO3BOJAET CYAHTH O SHele Hac-
THIL B TON WJH HHON €ro MopuuH # GpaTh BEILECTBA 118 peaxuun
B HEOOXOMHMBIX OTHOLIEHHSIX.

PaccmoTpum npumepbl.

Npumep 1. CKOJABKO aTOMOB B AaHHBIX MOPLUHSAX Cephl: a) 2 moas,
6) 0,5 moub, B) 0,1 mMonw?

Tak kak | moab cepsi — 310 6« 10%® atomos, To: a) 2 moas
cepol — 310 2«6+ 102 =12 . 10 atomos; 6) 0,5 moab cepn —
370 0,56+ 102 =3 . 10% . atomoB; B) 0,1 Moab cepu — 370
0,1-6-10%=0,6-0* aromos. §

NMpumep 2. CkonbKO MoOJIeH aNIOMHHHS H CKOJBKO MoJsiefl cepwl
HaJlo B3sITb N5l MoJyyeHHsi Cyib(uaa amomuuus Al,S;, 4TOGH H
Cepa, H aJlOMHHHH MOJHOCThIO MPOpearHpoBaJjH?

W3 ¢opmysnbl BHAHO, YTO Ha KaXXable ABa aTOMa aJIOMHHHS
NPHXOAHTCH TPH aToma cepbl. CiiefloBaTeNbHO, HYXHO B3ATb 2 MOJb
ANOMHHMSE W 3 MoJb cepbl. HO MOXHO MPONOPUHOHAJILHO YKa3aH-
HbIM KOJIHYECTBAM BELIECTBA YBEJHYHTb HJIH YMEHbLWHTb KOJHYECT-
BO a/liOMHHHA W cepbl. Hampumep, B3fTb aliOMHHHSI 4 MOJb, @ ce-
pel — 6 moab uan amoMuHusi 0,2 moub, a cephl — 0,3 Moab H T. A

BV0-

? 1. Yo nokaspiBaeT BeJMuMHA — KOJIHYECTBO BellecTBa?

2. CKOJBKO MOJIEKYJ COAEPMHTCS B CJEAYIOULHX NMOPUHAX BOAbL: a) 3 MOab,
6) 0,3 Moab, B) 5 moab? - -
3. Buipazute B MOJAX CleayioulHe AaHHbIE; a) 12. 10" aromos Mmenu;
6) 3. 10" monekyn kucaopona; B) 24 - 10*° aTromoB LHHKA.

4. Ckonbko avomoB ¢ocdopa H Kicjaopoaa B: a) | moab, 6) 0,5 moab,
8) 3 moab okenna docgopa (V) Py0Os?

A

§ 53. Moasipnas macca

BaM u3BecTHO, YTO AJS XHMHYECKHX PeakUdH Hal0 YUHTHIBAThH
KOJIMYeCTBO BemlecTBa B MOJNfX. A Kak MPaKTHYECKH OTMEpPHTb
BelllecTBa B 3afaHHbiXx KojuuectBax? [lo-BHAMMOMY, HA[O MEPEHTH
OT BbIpa)KeHHs KOJHYECTBA BellecTBa B MOJISIX K BbIDAKEHHIO MACChI
BelleCcTBa B rpaMmax. [103TOMy HCHOJB3YIOT MOAAPRYIO MacCy
BellecTBa. )

Moaspnas macca M BeuwecTBa npeacraBisier c060ii BeJUUHHY,
PABHYI0 OTHOIIEHWIO €ro Macchl K COOTBETCTBYIOLLEMY KOJIHHUECTBY
BeuecTea. MoJsipHyio Maccy MOXHO BBIPa3HTb B rpamMMax Ha MOJb
(r/moab):

TAe m — macca B rpammax; v — KOJHYECTBO BElIECTBA B MOJAX.
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Hanpumep: M (H,0) = :‘3"1“18 r/Moib

Aﬂonﬁpuaﬁ Macca — NOCTOsIHHAsA BeJIMYHHA IS Ka)KAOFO JAaHHO-
r'O BellecTBd. Hanpumep,To JKe 3HauyeHHe MOﬂﬂPHOH MacChbl BOZAbI
NMOJIYUYHTCS, €CJH B3ATbhb OTHOLIEHHE N060H Macchl BElleCTBa K CO-
OTBETCTBYIOILEMY KOJIHYECTBY AaHHOTO BellecTsa:

M (H,0) ouitigfim Aur ATy r/mMonb

= 2 woub 0,5 moan 0,1 moab

UsucsieHHOe 3HaYeHHe MOﬂﬂpHOﬁ Macchbl BeLleCTBa COBnagaetr c
YHCJIEHHBIM 3HAYEHHEM OTHOCHTEJIbHOH MOﬂeKyﬂHPHOﬁ Macchl Be-
LIeCTBA MJIH 3HAYEHHEM OTHOCHTEJbHOH AaTOMHOH Macchl 3JIeMeHTA.

CpasHure:
Bellecrsa OTHOCHTENLHAST MOJIeKYJisipHast MOJAsIpHAsi macca
HAKH OTHOCHTE/IbHAf aTomMHas
Macchbl
H,SO, 98 98 r/moub
P 31 31 r/moab
H,0 18 ' © 18 r/moan
Cu 64 64 r/moab
Ha ocnopannu ¢opmyast M =-2L. MOXKHO BBIUHCIATL Maccy
NOPUMH BeLLeCTBA M0 H3BECTHOMY KOJHYECTBY BELLECTBA, H Ha060-
POT, BHIYHC/ISTHL KOJHUECTBO BEIIECTBA, €CJHH H3BECTHA Macca ero
NOpIHH.

NMpumep 1. Husi peakuun Heob6xoaumo 0,5 mosb okcHaa me-
an (I1). Ckonbko okcuna menu (II) Hano B3BecHTH?

M(CuO) =80 r/monb; v=0,5 monb; m=M « v;
m =80 r/moub « 0,5 Moab=40r

NMpumep 2. [dano 36 r Bogsl. CKoubKo MoJieil 3TO cocrasisieT?

m

M (H,0) =18 r/monb; m=36 r.; p=r
v=236 r:18 r/monb=2 moab

‘;3 1. Yro ozpauaior caepyonine aanuci: v(S) =2 moan; v(H,0) =0,5 moan?
2. Ckoabko moacii okenua mean (M) cocrasasior: a) 160 r, 6) 16 r, B) 8 1,
A 1r)osr?

3. Kakona macca oxcuna xeaesa (I1I), Bastoro konuueersom: a) 0,25 moJb,
6) 3 moab, 8) 0,1 moab, r) 2 Moan?

4. CKoabKo MOAEKYJ B CACAYVIOULIX MOPUHAX Boabt: a) 72 r, 6) 1.8 r?

5. CKoabko moaekyd coerasasior 0,6 Moab Bobl?

6. Moxio ain B peakumio smecro 16 r cepw sasnth 0,5 moan cepw? ITo-
iemy?

7. Yuenuux pomken Guia B3sTh Aast peakuun 0,2 moab maruusi, Ou oTBecH]
Ha gecax 6 r sarunsi. IlpaBniabHo i on Buimoauna 3ananne? Kak Obl
nocTynuan Bu?
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§ 54. Bolumcnenns no xumuueckum opmyaam u YpaBHEHHAM

[Ipn pacuerax mo XUMHUECKHM (OpMYAam i ypzsie
HMETb B BHAY, YTO B 3aBHCHMOCTH OT YCJAOBHH 321a%4
HeCKOH (hopMyJIoii BellecTBa MOMKHO MOHMMATHL HE TOILEG
Kyny, HO H KoJMyecTBO BemlecTBa, | moab. Tax @opu;
O3HaYaeT W MoJieKyJy BoAbl H | Moab Boabl. 3Has (Gopumy
BbIYHCJIHTL OTHOCHTENIbHYIO MOJIEKYJASIDHYIO Maccy Bois (1% »
MoJisipHyio maccy (18 r/moub).

BbIYHCJIEHHUSI MO XHMHYECKHM ®OPMYJIAM

lMpumep 1. KakoBa macca »xeiesa, BXoasilero B coctae 40 r
OKCHpa »xene3da (III)?
Dopmyna okcupa xenesa (III) Fe,Os.

M, (Fe,03) =2 - 5643« 16 =112+ 48 = 160
M (Fe,Oy3) = 160 r/mounb -

Tak kak ¢opmysa Fe,O; oGosnauaer | Mosb 3TOTO BellecTsa,
MOXem HaiiTH maccy oanoro moussi Fe,Og:

m = 160 r/moab « | moab = 160 r

Buiuncasiem maccy xesesa B omnom mojde Fe,Oy. Coraacuo
bopmyse B okchue xesesa (I11) macco# 160 r na poso xesesa
npuxoaurcs macca 112 r. Torma corsacuo ycnosuio 3agauu B 40 r
OKCHaa xenesa (I11) comepxures x r xKenesd.

CocraBasem nponopuuio:

160 r:112r=40r:xr

112r-40r 98 r
O — I
160

OTBert. B okcuge xenesa (III) maccoii 40 r Ha 010 XKeje3a
npHxoauTes macca 28 r.

Mpumep 2. KakoBa macca rHJPOKCHAA HATPHs, €CJH H3BECTHO,
YTO Ha /100 XHMHUECKOrO dJeMeHTa HaTpHs NpHXomuTcs 46 r?

Buiuncasiem:

M, (NaOH) =23 + 16 + 1 =40
M (NaOH) = 40 r/mosb
m(NaOH) = 40 r/monb - 1 moJib =40 r

CorsiacHo Qopmyne B THAPOKCHAE HATPHS maccoit 40 r ua
nomo narpua npuxoautest 23 r. Coryacio yClOBHIO 3a/aud B FHi-
POKCHle HATpHsi MACCOH X I' HA OO0 HATPHS NPHXOAHTCS 46 r.
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Cocrasusiem nponopuuio:

40r:23 p=xr:46r

40r <461
x———m——-—SO r

OtTBeT Macca runpokcuna narpusi 80 .
BBIYUCIIEHUS 10 XUMUYECKHUM YPABHEHHUSIM

Ipumep 3. Ckonbko okcuna xenesa (11I) Fe,0, (B r) morpe6y-
€TCs. AN nojyyeHust u3 Hero 33,6 r Kenesa mpH BOCCTaAHOBJIEHUH
OKCHlla BOAOPOAOM?

3anayy MOXHO pelath B CELYIOLIEM MOPAJKe.
1. ITuwem ypasHeHue peakuuu:

Fe,0, + 3H, = 2Fe + 3H,0

2. HagnucwiBaem Haj (OPMYJOH JKeje3a NaHHYIO B YCJIOBHH
3agaud maccy (33,6 r), a Haa QOpMynOH OKcHaa Keje3a — X T.
(310 HYXKHO AenaTh AJs TOTO, YTOGBI He BO3BpalLaTLCs NMPH pele-
HHHM 3a/lauM BHOBb M BHOBb K €€ YCJOBHIO, BCE BpPeMsi BH/IeThb: YTO
JlaHO, YTO HAJ0 HAWTH, B KAKHX €IHHHUAX TO H JPYroe BbIparKeHo.)

xrn 33,6 ¢
Fe,0; + 3H, =2Fe + 3H,0
3. OnpenesisieM MOJISIpHbIE MACChI:
M (Fe,0;) = 160 r/monb; M(Fe) =56 r/monb
¥ HAaXOJHM MacChl BelllecTB:
m (Fe,03) =160 t; m(Fe) =56 r
4. CornacHo ypaBHEHHIO B PeakuHio Berynaer | moab OKCHAA
xene3a (III), nonyuaercs 2 MoJb XKene3a Win 56 r/modb * 2 MOJb =
=112 r.
[ox (opMysaMi Ha3BaHHBIX BELLECTB NpOCTaBJjsieM HaiieHHbIE
3HayeHusi HX Macc.
3anuch Tenepb BHINISAHT TaK:
e 336t
Fe,0; + 3H, = 2Fe +-3H,0
160 r 12
5¢ CocrasJisiem IPONOPLUHIO:
xr:336r=160r:112r
Peuaem ce H nojydaem:

160 r-336r
=5 o

Orser. Okcnpa xenesa (III) norpeGyerca 48 r.
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Mpumep 4. CkonbKo MoJsieli BOAOPOAA 3aTPATHTCH HA BOCCTAHOB-
neHue xeneza u3 40 r okcupa xenesa (II1)?

40 r X MOAB
Fe,0; + 3H,=2Fe+3H,0
1 moas 3 monp

M (Fe,O3) = 160 r/moan; m(Fe,05) =160 r/moab » 1 monb = 160 r

[NoanuiueM HaWgeHHblE 3HAYEHHUS oA ypaBHEHHEM peaKUHH:

40r X MOAb
Fe,0,+ 3H, =2Fe +3H,0
160 r 3 mons

160 r:3 mosib =40 r:x Moab

3 moab » 40 ¢
X ———W—OJS MOJIb

OrBer. Ha BoccraHoBieHHe »xene3a 3arpaturcs 0,75 mosb
BOJ0pOAA.

» I. Kakosa wmacca: a) Kaawuus, 6) yriepopa, B) Kucjaopoja B KapGoHate
kaapus CaCOz; maccoit 1 kr?

2. CKkoaLko rpaMMoB sKese3a B 2 MOAb KpacHoro xenesusika (Fe,O;) u
B 2 Moab maruuTHoro xedqesuska (Fe;0,)?

3. Kakas macca cepbl: 3aTpaTHTCsi Ha noayuenne okcuaa cepsl (IV) maccoit
1 kr?

4. Kakopa macca: a) x10poBoaoposa, 6) cepHoi KHCJIOTbI, B) a30THOH KHCJIOTHI,
NOWICAIINX HA HefiTpaJu3alUHio rHAPOKCHAA HATPHsA Maccodi 20 r?

5. Kakopa macca conH, moJyuyHBiueiicsi npH B3aHMOAEHCTBHH OKCH/IA KaJsibliHsi
maccoil 28 r: a) ¢ cepHoi KicaoToi, 6) ¢ a30THOH KHC/IOTOH, B) ¢ COAAHOMN
KHCJIOTOI?

6. Kakosa macca: a) ccpHoit KHCAOTH, 6) cyabdara HATPHA, NOJAY4HBIUKHXCH
3 okeuaa cepbt (IV) maccoii 40 r?

. Kakosa macca: a) asjiomiHua, 6) CepHOH KHC/JOTbI, MOWEAWHX HA moay-
Luene Bojgoposa maccoii 10 r?

8. CKOAbKO (B rpamMmax H MOJSIX) NOJYMHTCA KaXKAOrO MPOAYKTA NpH npose-
JICHHH caeylouteli €UenouKH» XHMHUECKHX NpeBpatuenHii:

Ca—CaO—Ca(OH),—CaCl,,

ecal Kaabiii Obl B3sT maccoit 80 r?

9. CKoabko (B rpaMmax H MOJAfX) NOAYMHTCA KaXXAOro MPOAYKTa NP (po-
BEICHHM CAQYIOULHX npespatennii: cepa — okent cepol (IV) —-cepuncrasn Kic-
J10Ta — cyAbGUT Kadblisl, ecan cepa Gblna Baata Maccoii 8 r?

10. Ckoabko (B rpaMmax H MOJfX) NOJNYYHTCS KaKAoOro MPOAYKTA MpH
nposeaeHnn ceaylounx npcnpameuuﬁ: FHAPOKCHA MenH (“)—'OKCIIA Mme-
an (1) —xaopun mean (II), ecam ruapoxeun mean (I1) 6bi1 B3sAT mac-
coii 10 r?

11. CKoJIbKO noayusTesi KaxAoro MpoAyKTa B rpaMmax H MOJSX MpH npose-
HeHHH caeAylOWHX npespaluenuii: ruapokcua xkesesa (I11) —-okeia xee-
3a (1) —cyabdar xenesa (II1), ecan ruppokenn sxenesa (1) Obur B3t
maccoit 10 r?
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12. CROAbKO B rpammax okewnaa xesesa (LI1) u3apacxonosanocs, a xenesi
1 BOABI NOAYUILTOCH, €CAIl HA BOCCTAHOBJIEHIC XKE/e3a 3aTPATIVICSA BOLOPOA MAC:
coit | Kr?

13. CKOAbKO KHCAOPOAA MO Macce 3aTpaTHTCsi HA CropaHHe Yris maccoii 6 kr?

§ 55. TennoBoii aekT XxUMHUECKOH peakuuu

XHMHUYECKHE PeaKUHH CONPOBOXKAAIOTCS BbiAeJEHHEM HJIH MOrio-
LleHHeM 3HEprH# O6blYHO B BHAe TemoThl. Eciin sHeprus npH peak-
LUHH [OrVIOILAeTCs, HYXXHO M03a60THTbCA 06 HCTOUHHKE SHEpPruH
ANSE Hee, ec/H BBIANSETCS — O Pa3yMHOM €€ HCIOJb30BaHHH TNpPH
NPOH3BO/ICTBE JAHHOrO NMPOAYKTAa HAa XMMHUECKOM 3aBOJE.

Peakuuun, uayuime c BbigeseHuem auepruu, Ha3biBAlOTCH 3K30-
TePMHYECKUMH.

Peakuuyn, uiayimmne ¢ norJolWeHHeM IHEPrHH, HA3BIBAIOTCS 3HAO0-
TEPMHYECKHMH.

Hepeako xuMHueckHe peakilHH HCMOJAb3yIOT Ha [PAKTHKE He
pajH MoAy4yalollHXCA BelLecTB, a pPaiH BbIAEJNSIOUEHCS] 3HEPTHH.
Tak, npd CXKHraHMH TOMJIHBA B pa3HbIX neuax, B Kamepax cropa-
UKl KOCMHYECKHX PpaKeT TNPOAYKTbl peaKUHH BbIGPachBAIOTCA B
BO3/lyX HJIH B KOCMHUYECKO€ MPOCTPAHCTBO, @ HCIOJIb3yeTcss 4acTb
BblLEJISIOEHCS NPH peakuWH 3HepruH. Hayuumcsi paccuMThiBaTh
KOJIHYECTBO TEMJOTH!, BbIAGNAIOUIEHRCS HAH norjoulapouieiicss MpH
XHMHUYECKHX PEaKLHsiX 10 WX yPaBHEHHSIM.

KoaunuecTBo TenyoThl, BbiJENSIOMEHCH HAM norJjouapweics npy
XHMHYECKOH peakl|uH, Ha3biBaeTcs TenaoBbiM 3(dexToM peakuuu.
U3 kypca (HM3HKH BaM H3BECTHO, YTO KOJHYECTBO TEMIOTh Bbipa-
KaeTcsi B JUKOYJIAX HIH KHIOMKOYJASIX H MOXeT GbiTh H3MEepeHo
C MOMOILbIO KaJlopHMeTpa.

Kak yuutbiBaercsi Ten/ioBoH 3¢ (eKT peakuuu npu coCTaBJIEHHH
XHMHUECKOTO YPABHEHHS, PACCMOTPHM Ha KOHKPETHOM MpHMepe.
Ecau cxeub B Kajopumerpe | r yris W H3MEpHTb, CKOJIbKO TMPH
3TOM BbIAENHJIOCH TEMJIOTbl, TO OKa)eTcs, YTO ee BbIJeJHJ0Ch
34,17 xJIxk, T. e. | moab yriepoaa maccoii 12 r cropaer c Bblaese-
nuem 34,17 kJx « 12~410 k/lxk. 3anuuiemM 310 4HCAO B NpaBoOH
YacTH ypaBHEHHS! peaKkuHH COPeHHs yris:

C+ 0, = CO,t + 410 xJIx

3Hak «naloc» nepej 3HaueHHeM TemaoBoro 3ddexkra 0603HA-

yaer, uTO TEMJOTA BbUIEJNSETCS, T. €. PeakllHs 3K30TepMHHecKas.
Eciu peakumsi 3HJOTEPMHUYECKAs, ‘3Ha4yeHHe TenyioBoro’ 3¢pexra
3anuchiBaioT B JIeBOJ 4aCTH YPaBHEHHSl HJIH MepeHocsiT B MPaByio
4aeTL ero ¢ OTpHUATeNbHbIM 3HakoMm. Tak, ypaBHenue peakuuH
pasioxeHns BOADI:
t

2H,0 + 571,6 kllx =2H, + O,,
HaH

2H,0 = 2H, + O, —571,6 k1
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XHMHUECKHE YPaBHEHHS, B KOTOPLIX yKa3blBalOT TEMIOBOH 3¢h-
(eKT peakuHH Q, HA3LIBAIOT TEPMOXUMUHECKUML YPABHEHUAMU.

Pacnonaras 3amacom BeuiecTs, KOTople MOTYT PearHpoBath c¢
BBIICIEHHEM TEMJIOThI, Mbl pacnosiaraem OfpeAeJeHHbIM 3anacom
3uepruu. DTa SHEPrusi Ha3biBAGTCS XHMHYECKOH 3HeprHeH, KoTopas
NPOSIBJISIETCA B XHMHYECKHX peaKuusix. XHMHUECKasi SHEpTHs nepe-
AAeTcs ApyruM Ttesam B (OpME ONpenesieHHOro KOJHYECTBA 3Hep-
IHH apyroro Buaa. Huorna, Hampumep npH B3pbiBax AHHAMHTA,
OHAa YaCTHYHO NpEeBPALUAETCs B MEXaHHUECKYIO SHEPrHio, B rajb-
BaHHYECKHX 3JIeMEHTaX H aKKyMyJsiTOpax — B 3JIEKTPHUECKYIO 3Hep-
THIO, NMpPH 3TOM BCerja B .COOTBETCTBHH C 3AKOHOM COXPAHEHUA u
npespaujenus axnepauu.

Mpumep 1. CocTaBbTe TepMOXHMHUECKOE YPaBHEHHE PEAKLHH
MOJIy4eHHs] BOJABLI H3 MPOCTHIX BEILECTB. .

Oro peakums, o6paTHas peakuMu pasnoxeHns Boabl. [Tosromy
MEHsIeM MecTaMH JIeBYIO H NMpaBylo YacTH NMpPHBEAEHHOrO BhILIE ypas-
Henusi. [Tepenocum Tenepb 3HaueHHe TenyoBoro 3¢dekra B Mpasyio
YacTh HOBOTO ypaBHeHHs, MEHAs 3HAK Ha 06paTHbIH (MHHYC Ha
MJIIOC), H MoJiydyaem OTBeT: :

2H, + 0, = 2H,0 + 571,6 k[x

Mpumep 2. Kakoe KosnyecTBO TEnJOTH BbIACNHTCA MPH Cropa-
HHH yrast maccoit 1 kr?
3anucniBaem TepMOXHMHUECKOE YpaBHEHHE PeaKiH:

1000 v x xAx
C +0,=C0,+ 410 gJlx

12r

Honnucsipaem wan snakom C 1000 v, Han TenyaoBbiM 3pdekTom —
X (uckomoe), non 3nakom C — maccy B rpaMmax, COOTBETCTBYIO-
Uyio MoOJsipHOH Macce yriepoaa, T. €. 12 r, U cocraBJisieM MNpo-
NopUHIO:

x kIl : 410 kJx =1000 r: 12 r,
x=234170 kdx

1. Tepmoxumieckoe ypasienue PeaKUMH NOAYHEHHS OKCHAA PTYTH:
2Hg+ 0, =2HgO + 168 k/1xk

Hanucats Tepmoximiteckoe ypasienne peakinn pasfioieHis OKCHAA DPTYTIL.

2. Kakoii maccsl metan nazo cxedb aasi nonyuenns 8374 k[ tensiorsi? Ten

2080# sdpekT peakuwnn paser + 892 kIlxk.

3. CKONBKO TCIJIOTH BHLUAGTIIOCH [PH Cropatith M

ao0ck 16 r kicaopora?

4. Kakoit maccsl  yroab H3pacxoaoBascs

ecan npH stom shiaeanaock 2050 KLk?
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N ICPNOVININOCKOS  VpaBUeHIe PeAKIWMH 1OMYUeHHS Herauwenoii  Hsueciil:
CaCOy =Ca0+CO,— 180 kI

Duan:

SHERIIN, HEOONOAUMYIO A5t MPOTKANNS peaKUHH B H3BECTKOBO-O

N TeGn, noayuaior 3a cuer cropanns b el yran. Kaxoe HauAY
ROTHUCCTBO 010 MOMKHO PACXOA0BATLCS Ha ModydeHHe Kaxaoi TOHH

HICHOI faectn?
V‘ 6. [lo TCPMOXHMIYECKOMY YPABHEHHIO peaKuiH

G HraTe/b-
auMeHblIee
Hera-

i S+0,=50,+297 k[ , maccoit
o epbl
paceunTaiite, cKoAbKo TenaoTH Bhizenserca: a) mpu cropaHiit eh
I &kr, 6) NpH NOJydeHHH CepHHCTOro rasa maccoif | Kr.
7. Tlo Tepmoxumiyeckiin YPABHEHHAM peakiiii
2Cu+ 0,=2Cu0+310 k%
— me-
3Fe+20,=Fe;0, + 18 kI K ”Ulor(‘) S

a
. cHHH i1
paccuntaiite, cKoabKO TenjoThl BheseTCA: a) NMpH OK”CJ’CJ'I'H maccol
Taina maccoil | kr; 6) npH 006pa3oBaHiH OKCHAA neTast
8. ITo Tepmoxumuyeckum ypasHeHHsM peakiii
H,+ Cl,=2HCI+ 184 k1%
H, + Br, = 2HBr + 72k /1%
a)

H,+ I, =2HI—52 kJ1x .
2aiHe? Efciz;a;(ll”ﬁ n

o a
Ppaccunraiite, cKoAbKO TEMJIOTH BblaeasieTcs HaH norJIOU;TL
peaKuiio BeTynun BoAopox, 2 Moab, 6) ecan B pesylbT
unacs 1 Moab rasoreHoBoAoposaa.



NEPMOOMHECKMH 3AKOH

M NEPMOOMMECKAS CHMCTEMA
XMMMHECKMX 3JIEMEHTOB

0. H. MEHOETIEEBA

§ 56. Mlepssie NONBITKH KAACCHPHKAUHE XHMESSCKEX 32

Kaxaas ayka saunnaetcs ¢ HaxonaeHus as T
‘dRanausaercs ¢Qakros, Tem (og1ee HEOOXOZEN :
“-Tgccucbnxauxm, Bbu10 Obl TPYAHO, HAMPHMED, P330T )
dalivoy Goraterse PACTHTE/BHOTO H XHBOTHOTO MiDa
SMIH 6w nayka we npuerna K OOBeRHHEHHR DOxeT
KUBOTHEY 11 pacTeHHil B ecTeCTBeHHbIE ceMeicTBa. Mep
1aCCU(rikaunn  OKa3bIBAIOTCSH OObIYHO HECOBEPIIeHEL ;.
00J0rky  chayana KaaccHdHUMPOBAMH XKHBOTHHX ng gy

B.g"l)' H MecTy nx 0OHTaHHS — B BOJE H/H HA cyue. []o 3
M, J

Ha

THM npn
Hanplmep‘ KHTbl BOINPEKH HX aHaTOMH'-IECl\OM}" CTPOEHHI-EJ 06

Snsapey, ¢ pbiGaMH. -
00/10THsT H3yyaeT BHIbl MKHBOTHBIX, XHMHA — gyppy o0 o
XHMiueckie siemenTbl. MHP XHMHYECKHX 3neyeyroq” ponce
00Gpasen. Ux ceiiuac napectio 107. TIo Kakuy e NpH3KaKa
Kaacenguuupyior?
Pa epBas knaccudukauus XHMHYECKHX SNEMEHTOR gaypny, o o
SAenenuy ux no nauGosee o4eBHAHBIM NPH3HAKam C00TBeTCTRYIO-
Wy NPOCTHIX BellecTB HA META/Ibl H HEMETallbl, BCHOMHHM 0631119
aKTepuble npuaHaky Tex H APYriX.
eTanbl B cBOGOAHOM BHAE 00/AAAIoT xapaKTueprlM MeTaJuH-
M Giieckom, Xopowio NpoBOAAT MEKTPUUECKR qgy TemoTy-
pMeTamel MJI0XO MPOBOAAT 3/MEKTPHUCCKHH A':"OK " Temnory - kak
a:“”-ﬂo‘ HEe HMEl0T MeTaJJIHYecKoro “63:2::;" meTaJIJ]bl H Hemerabl
MeT“"‘ial()Tcﬂ W 10 XHMHYECKHM CBOHC - PHAPOKey THIHYHBIX
5 a0 — ocHoBaHHS, @ HgMeTaﬂﬂgﬂo 0‘:4"“‘0“"; MeTasp  He
ay&‘?z? aetyunx coenuneinii ¢ BOAOPOAOM, @ Heyery, o6pa-
L. MecTe ¢ Tem cyliecTBYIOT 3/1eMeHThl, MPOsBIIsy He cpop s
"ai0p, 4 yewerasion; HanpuMep, HEMETANI Hop g Hje A )
#CTBa noxok Ha Merajibl 1O BHEWHEMY gyp, Sgocmrf
1 3nexTpuyeckoil MPOBOAHMOCTDIO: K rakay e Mﬂ,al:
‘Jlomum cBoficTa MeTaJIHOBCgo"iieC“T"s;:”;OB, OTHOCHTZ‘:H;(?‘:W;
3 UM TO [
| " uupk. Mo (u3nUECK MeTann, Ho ue-

Hay
Mll()r

Hecky
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CJCLYCM  XHMHYECKHe CBOMCTBA THIPOKCHAA UHHKA. B oMy H3
NPOGHPOK, e HaxomwTcs B3pech MHAPOKCHAA LHMHKA, NPHIbEM
CONANYIO KHenoTy. Ocapok pacTBOPHTCS, TaK KaK NPOHCXOMMT peak-
UHA  HEHTpanusauum u obpasyercs pacrBopumas codb ZnCl,.
B STOH peakuun ruapokcun uMHKa NpOSIBASET CBOHACTBA OCHOBAHHS:

Zn(OH), +2HCI = ZnCl, + 2H,0

B apyryio npo6upky c ocaakom THAPOKCHAA UHHKA MPHJIbEM
PACTBOp THApokcHaa HaTpusi. Ocafok Toxe HcuesHer. CoepoBaredb-
HO, THAPOKCHJA UMHKA BCTYNMJ B peakUHiO W CO luenoubio. IlpH
3TOM 06p“aayeTc71 pacrBopumasi B Bome cosb cocraBa NasZnOj.
B nanHO# peakuun HeiiTpanusauuM THADOKCHI WHHKA OGHApYXH-
BAe€T CBOHCTBa KHCJOThI. HOSTOMy ero (popmyny MOX>KHO HamnHcaThb
HE TONIbKO Kak Zn(OH),, no u kak H,ZnO,, a peakumio ¢ ruipo-
KCHAOM HanHﬂ BbIpA3HThb YPaBHEHHEM:

H,Zn0O, + 2NaOH = Na,ZnO, + 2H,0

Takum o6pasom, ruppokchs UHMHKa NpOSIBJSIET, Kak CBOMCTBA
OCHOBAHHA, KOrJa OH pearHpyer ¢ KHCJOTaMH, TaK H CBOHCTBA
KHCJIOThI, KOT/la OH pearupyer co L(eJoYamH.

Funponcunu, NPoOSIBJAAOUIHE CBOHCTBA M OCHOBAHMUA, H KUCJOTHI,
Ha3bIBAIOTCSA am@orephbiMu. AmdoTepHbIMH CBOficTBaMH 06J1aAai0T
TAKMKe THAPOKCHI aJIOMHHHS H TPHAPOKCHALI HEKOTOPbIX JPYrHX
MeTasi0B. AM(OTepHbIMH SIBJSIOTC H OKCHAIBLI 3THX 3JIeMEHTOB —
ZnO u Al,O;. Onu pearupyioT Kak o IIeJIOYAMH, TAK H C KHCJIOTA-
MH, 06pasysi COOTBETCTBYIOLLHE COJIH H BOAY.

AmdorepHblii xapakrep rUAPOKCHAA M OKCHAA 3JeMeHTa MOKa-
3bIBACT, UTO JIEMEHT SABJIACTCS MPOMEXYTOUHBIM MEMLY THIHUYHbLIMH
METaJJIAMH, OKCHAbI H THAPOKCHABl KOTOPBIX MpPOSIBJSIIOT TONBKO
CBOHMCTBA OCHOBHBIX OKCHIOB H OCHOBAHHI, H HEMETAJIaMH, OKCHLDI,
THAPOKCHAbBL KOTOPBLIX MpPOSIBJAAIOT CBOMCTBA TOJbKO KHCJOTHBIX
OKCHJIOB H KHCJIOT.

Takum 006pa3om, KjaccHHKALHA XHMHYECKHX SJEMEHTOB Ha
MEeTa/uibl H HeMeTasJibl SBJSIETCS HecoBeplIeHHOi (kak mepBasi
KJ1acCH(HKALHS BHAOB KHBOTHbIX) .

Cpetn XHMHUYECKHX 3/1€MEHTOB, KaK CPeAH BHIOB )XXHBOTHbIX H
paE*remm, 0GHApPYKHBAIOTCSI CeMeHcTBa, O6beAHHsIOIIHE 0COOEHHO
CXOHble APYT ¢ Apyrom 3jiementbl. OfHO Takoe cemeHcTBO 3J1€MEH-
TOB BaM YX€ 3HAKOMO. DTO HHEPTHbIE 3/MEeMEeHThl, KoTopble B BHAE
MpOCTLIX BELLECTB 00pa3yiorT Tak HasbiBaeMble Graropoambie rasbl.
B oT/HUHE OT BCEX OCTAJIbHbIX HEMETAJIOB, HHEePTHbIe 3/1€MEeHThI
He 06pasyloT COGJHHCHHIT ¢ BOAOPOAOM H META/MaMH, T. €. MposiBJf-
0T 1O OTHOIIEHHIO K 3THM 3JeMEHTaM .BaJ€HTHOCTb, PaBHYIO HYJIO.
Mouiekyaibl G1aropojiHblx rasos oanoartomubt: He, Ne, Ar, Kr, Xe.

Tenepb BaM NPEACTOHT O3HAKOMHTBCH elle C ABYMs ecTecTBEH-
HLIMH CeMEHCTBAMH 3JeMeHTOB: B OAHOM H3 HHX Haubosee sIPKO
[IPOSIBASIOTCS CBOMCTBA METAJLIOB, B APYTOM — HEMETaJlI0B.
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0 L. Onumnre cBoieTsa: ) TNIMHLIN MCTa1108, 6) THOIMHBX HEMETANION.
2. [lpnseante ¢akThl, AOKA3LIBAILIE OTCYTCTBHE PESKOIL FPAHMILLL MeXKLY
4 SJNCMCHTAMH-METANIAMH H 31CMEHTIMN-HCMeTANIaMH. °
3. Onnwute pusnueckne u XuMHYecKiHe cBoiicTBA 6aaroponIx rason.

§ 57. Ulenounsie METAJJIbl W rajoreHbl

Tlpu usyuennn BOAbI BAM BCTPETHJICS METasl, COBEPLIEHHO He-
NOXOXHI Ha MeTajJibl, C KOTOPbIMH Bbl BCTPEYAETeCh B MOBCEAHEB-
HO¥ JKM3HH: HATPHH (XHMHUECKHIl 3HAaK — Na, OTHOCHTE/NbHAS aTOM-
Hasi macca — 23). Harpuii serkuii (erue Boabl), JErKONiaBKHH,

- MACKMI M nuiacTHYHbIA, Kak miacTHind. Kak u Bce METaJlbl, HaTpHH
00/1a1aeT MeTaJJIHYecKHM GJIeCKOM H XOpOLIO MPOROJHT TENJOTY H
SNEKTPHUYECKHH TOK. TakoBbl (pH3HUECKHE CBOHCTBA HATPHSI.

Bam yixe u3BecTHO OAHO H3 XHMHYECKHX CBOHMCTB HATpHS —
Sliepruunoe B3aumoseiicrie ¢ Bonoi. Ilpu srom BbizeasieTcsi GoJb-
WO KOJMMYECTBO TEMJIOThl, YTO MPHBOAHT K MJIaBieHHIO HaTpusa. On
Jameuiaer B Bojge BOAOPOA, 06pa3dyst HAPOKCHA HATPHS:

9Na + 2H,0 = H,t + 2NaOH + Q

Ilpu narpesanun Ha Bo3myXe HATPHIl MIABHTCSA, BOCIIAMEHSETCH
H cropaer, o6pasysi (B uHcJe APYrHX MPOAYKTOB) OKCHI HATpHs
Na,O. Oxeig HaTpust OTHOCHTCSI K OCHOBHBIM OKCHAAM. Coeaunsisich
C BOJOIi, oH 0Opa3syer ruapokcup Hatpusi NaOH, xotopsiit pacrtso-
psieTest B Boze, T. €. SABJASIETCS 11EJ0YbIO.

Bo Beex cpoux coepunenusix HaTpHii OJHOBAJICHTEH.

Cyumecrryer euie nsiTh SMEMEHTOB-MCTAJNOB, Ha Hero oueHb
NOXOMHX: siruii Li, kaanii K, py6uanii Rb, uesnit Cs, ¢ppanunii Fr.
Bee onu, rak mpoctbie BeuwecTBa, TOXE HMEIOT Masyio MIOTHOCT,
MJIACTHYHBI, JIETKOMJIABKH, FOPIOYH H IHEPrHYHO PEarHpyioT ¢ BO/OH,
BEITCCHsIA U3 Hee BOAOPOA. Kak n naTpHii, STH METAIbl ONHOBAJICHT-
Hol. [TosTomy ux coefHHenHsi HMEIOT CXOAHbIH COCTAB, HanmpHMep:

okeunnt Li,0O, Na,0, K,O, Rb,O, Cs,0O
ruppokenas LiOH, NaOH, KOH, RbOH, CsOH

ATH coeamHeHHsi cxoaHbl M 1o cBolcTBaM. THIpOKCHAb nepe-
HHCJICHHBIX MeTaJlJIoB, KaK H FHAPOKCHJ HATPHS, OTHOCAT K LLEJO-
dam. Tlostomy paccmaTpHBaembie 1I€CTb METaJJIOB 006beiHHEHbl B
CCTeCT8eHHOe cemelicTao, NMOJYYHBLIEE HA3BaHHE N0 XapaKTepHOMY
CBOHCTBY THAPOKCHIOB, — W{eAQUHbLE MeTarAbl. VI3 BCeX Metanion
UC/IOYHbIe MeTan bl camble XHMHYECKH aKTHBHbIE, a4 HX THAPO-
KCHABI MPOSIBASIOT CBOMCTBA OCHOBAHHI B Hanbosee CHJIABHOH CTe-
TNICHH.

Hapsny co cxomcrBamu uienounple MeTaubl npomsnmm" H pas-
JHYHSA: y HHX pasHasi MJOTHOCTb, pasHble TeMMEpaTypbl IJ1ABJIEHHSA
H KHNEHHSl, HeOAMHAKOBAsi XHMHUECKasi aKTHBHOCTb. Pasmectim
IeM0UHBIe MeTaibl B MOPSIAKEe BO3pACTaHHSi OTHOCHTEJILHBIX dTOM-
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TaGauuna 9

] . DH3HYECKHE CBOHCTBA WIEJOYHBIX METaa/0B

Haspanue i cumpoa Oruocureabnan Temnepatypa Temnepatypa MaoTHoCTh:
sacsenTa atoMuas NAABACHUS NPO- | KUMEHNH 0pO- | mpocTHx Be:
Macca CTHX BeuecTs, CTHX BewecTs uieers, r/t‘\la
L oA (e
Jluruit Li 6,9 179 - 1370 0,53
Hartpuit Na 23,0 97.8 883 0,97
Kanuin K 39,1 63,6 760 0,85
PyGuauit Rb 85,5 39,0 696 1,62
Llesuii Cs 132,9 28,6 685 1,87

Ta6aunwa 10

XuMHueckne cpoiicTsa UIENOYHBIX METANJIOB

Haasanne u cnmpoa Yeaonus ropenus Oxkucancsmocts DopMyan 1HAPOKCHAOB
INeMEeNTa Ha sosayxe M PACTROPHMOCT L
Jlatui Li 3aropaiorcst  npH LiOH | Pacrsopu-
Harpuit Na HarpeBaHuu NaOH | mocts BO3-
Kaanii K Bospac- KOH | pacraer
PyGuauit Rb 3aropaiorcss  npH Taer RbOH
Lleauit Cs Temnepatype 20— CsOH
25° C

HbIX Macc H CpaBHHM HX (u3nueckne (Taba. 9) u XHMHUECKHE
(ra6a. 10) cBoiicTBa.

O6paruTe BHHMAHHE Ha 3aKOHOMEDHOE H3MEeHeHHe (H3NUYEeCKHX
H XHMHYECKHX CBOHCTB LIEJOYHBIX METaNIOB, 4YTO, MNO-BHAHMOMY,
00bSICHIETCS] M3MEHEHHEM B CTPOEHHH MpPOCTBIX BELUECTB C YBEJH-
YeHHeM OTHOCHTEJIbHBIX aTOMHBLIX MacC 3JIeMEHTOB.

[Ilenounble MeTalbl — 3TO XHMHYECKHE 3jeMeHTbl ¢ HauboJee
PE3KO BbIpaX{€HHbLIMH METaJJIHUECKHMH CBONCTBaMH.

VT@nepb 03HAKOMHMCS € 3J1EMEHTAMH, Y KOTOPhIX HauGosee sPKO
BbIpaXKeHbl CBOHCTBA HemerayyioB. K Takum snementam OTHOCHTCH,
nanpumep, Xaop (xumuueckuii suak — Cl, oTHacHrenbhas atomHas
macca — 35,5).

Mouiekyna XJ10pa COCTOHT H3 ABYX aTOMOB, CJ/IeA0BATe/bHO, €ro
dopmyna Cly. X10p (OT rpeueckoro cjoBa «XJa0poc» — 3enetblii) —
TsDKeJIbIH ra3 3eeHOBATOro IBeTa, C Pe3KHM 3anaxoM.

Mayuum nmpexie BCEro XHMHYECKHe CBOMCTBA XJopa, MposiBJsIO-
lLHecsi B €ro peakuUHaX ¢ MeTalJaMm, Ha MpHMepe peakuiH COeLH-
neuusi xanopa ¢ Hatpuiem. IlpenBapHTenbHO pacnaap/ieHHblil HaTPHH
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3dropaercsi B xJope, o6pasys Ge-
Jlbl:’l AbIM, COCTOAIUHH H3 Melb-
HaHIIHX KPHCTAJNIMKOB XJOpHIA
HaTpusi (puc. 63):

2Na +Cl, = 2NaCl + 821,5 k1%

Xuop coenmHsieTcsi MOYTH €O
Beemu merassiamu. OH pearnpyer
Takxke c sogopoaom. [lpu 3TOM
Jlony4yaercs GecuBeTHbI ras —
XJ10poBOOPOI:

H, + Cl, = 2HCI + 184,4 kIIx

Pacrsop xmoposogoposa B Boge
O6/1afaeT KHCJIOTHBIMH CBOIiCTBA-
MH H HasbiBaeTcsi, KaKk BaMm H3-
BECTHO, COJITHOH KHC/IOTOH.

B coennnenusix ¢ Bomopomom
H C merannamu xjop Bceraa o-
HOBaJieHTeN,

Kak natpuii npencraBasier Lesioe CeMeHCTBO XHMHYECKHX die-
MEHTOB — nieiounbie MeTaulbl, TAK XJOp — MPeACTaBHTE]b eCcTecr-
8EHHO20 cemelicT8a CXOLHBIX Jpyr ¢ APyroM 3JeMEHTOB, Ha3bIBaeMbIX
earocenamu. K rajoreHam, Kpome XJopa, OTHOCHATCSH ¢rop F,
Opom Br, non I u acrar At. OGiuee ¢hH3HUECKOE CBOHCTBO 00pa3o-
BAHHBIX UMM NPOCTHIX BELLECTB 3aKMIOYAeTCsl B TOM, 4TO OHH HJH
AIBASIOTCS ra3amu ((TOp, X/0P); HJIH JETKO MEPeXoAsT B razoo6pas-
Hoe coctosine. O6iee XHMHYECKOE CBOHCTBO — XHMHUECKas AKTHB-
HOCTb MO OTHOWIEHWIO K MeTajsaM H BOAOPOAY, B COCAHHEHHHX C
KOTOPLIMH OHH Beerja OfHOBAJIEHTHBI.

[TosTomy coegunenusi rajoreHoB ¢ ONHHM H TeM XKe SJIEMEHTOM
HMEIOT cxonublil cocras, HAMpHMep:

Puc. 63. Fopexue HaTpusi B XxJo0pe

HF HCl HBr HI HAt
NaF NaCl NaBr Nal NaAt
AIF, AICl, AlBry All; AlAt;

Coenunenns 3t cxomubl M 1o cpoifcTBam. COSAHHEHHS raJoreHoB
C BOJOPOAOM JIeTYuH, H HX BOJAHbIC PACTBOPbI MPEACTABAAIOT co6oi
KHCJIOTBI, a COeNMHEHHS] TaJIOreHOB C MeTasJaMH — COJH. Orciona
W MPOH30IWJI0 HA3BaHHe «rajoreHbl», o3Hadaiouiee (B MepeBOLE C
TPEYECKOro) «poXKaalolllHe COJH>.

Hapsiny co cxonctsom rasorenbl Kak npocrbie BeLLeCTBA. MPOsiB-
JAI0T M pasjWuyus: pa3Hoe arperaTHoe COCTOsIHHE TIpH 06BIYHbIX
YCJIOBHSAX, Pa3HyIO OKPACKY, HEOAHHAKOBYIO XHMHUECKYIO AKTHBHOCTD.
C BospacTannem OTHOCHTEJbHON ATOMHOH MacChl CBOHCTBA rajore-
HOB H3MeHsIoTCs1 3aKoHoMepHO (Taba. 11).
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TaGanua 11

Du3nYECKHE CBONCTBA ranoreHoB

Haanamne Oruoci- Dop- Coctosinne Uoer Temne [aoTHOCTh,
i CHMB0A Teawian | myna | npw oGmwix parypa r/ew®
anemenTa ATOMHAN npo- yeaounmx Kune
Macca cToro HHSH,
Beute- °C
crea
Prop F 19,0 F, |la3 Ceersio- —187 1,1
KenThlit (B XHAKOM
. BHJE)
Xaop Cl 35,5 Cl,| la3 Keato- —34 1,57
3eJ1eHbli (B XHIKOM
BHIE)
Bpowm Br 799 | Br, | Xunkocts | Kpacho- 59 3,14
Oypoiii
Hon | 127 I, | Kpucraaaw [ Temno-tito- 185 4,94
. JIETOBBIH

CpaBHHM Tenepb XHMHUYECKYIO aKTHBHOCTb raJIOréHOB MO OTHO-
IICHHIO K BOJOPOAY.

TennoBo# 3¢ ekt peakuuil coefHHEHHA TaNOreHOB ¢ BOAOPOLOM
Pe3KO yMeHbLIAeTCsl ¢ BO3PAaCTAHHEM OTHOCHTEJILHOH aTOMHOH Macchl
raJjloreHoB:

H, + F, = 2HF 4 542 k/Ix
H, + Clo= 2HCI + 184 [
H, + Br,= 2HBr + 72 k[l
H; + I, = 2HI — 53 kJlx

Ipu coennnennn Bonopoaa (I momb) u ¢ropa (I moap) — rajo-
reHa ¢ HaWMeHbLIelH OTHOCHTEeJNIbHOH aTOMHON Maccoil — BbienseTcs
HauGosiblee KOJHYECTBO TEIUIOTHI, 4 MPH COEAHHEHHH HOAa C BOAO-
POLOM 3HEpPrusi He BblaessieTcs, a 3arpauusaercs. CooTBeTCTBEHHO
YMEHBLUEHHIO TEMJIOBOLO 3((eKTa CHHXKAETCS H NMPOYHOCTL 06pasy-
IOILHXCSI COEJIHHEHHH rajoreHa ¢ BogopoaoM. Tak, HOLOBOAOPOA —
COoeMHEHHEe HACTOJIBKO HENpo4Hoe, YTO YACTHYHO pasjaraercd Ha,
HOJ| U BOAOPOA NPH BHECEHHH B HErO HarpeToil CTEKJSHHOM MaJo4yKH.
[TosiBasiloTest ¢HONETOBLIE NMapbl HOAA.

XHMHuecKasi aKTHBHOCTb FajIOr€HOB M0 OTHOLIEHHIO K MeTaJ1aM
H BOJOpPOAY C BO3PACTAHHEM OTHOCHTENbHOI ATOMHOH Macchl yMEHD-
uaercs. Camblit aKTHBHBIH U3 ranoreHoB — ¢rop. On camblii aKTHB-
Hblii U CpeAH BCeX HeMeTaJlioB.

1. Ha ocnoBann# KakuX OOIIHX CBOMCTB ULeJOMHBIE MeTaMIbl 00beAHHEHD!
B OAHO ecTecTBeHinoe CeMENCTBO XHMHUYECKHX 3J1EMEeHTOB?
2. Kak H3MCIBIOTCS € BO3PACTAHHEM OTHOCHTEJABLHLIX ATOMIILIX MACC LLEAUHHBIX
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MCTaI0B: a) (H3HuecKHe cBoiicT-
Ba METa/IOB KaK MpOCTHIX Be-
uiects, 6) HX XHMHUECKHE CBOi-
CTBA, B) pacTBOPHMOCTL MX Tijl-
POKCHLO0B?

3. Kakonn coiictsa HCKYCCTBEH-
HO mosyuciHoro anementa ¢pan-
UHA  (oTHOCHTeNbHAs aToMHan
Macca — 223). Takke npunapne-
HKAWEro K ULeJIONHBIM MeTajiam?
Byner an on rtonyrs wan sensm-
8aTh B Bose? Kak ma wero Gyayr
ACHCTBOBaTHL KHcsopos, Bona (Ha-
MHUINTE YDABHEHHE PeaKiHH ¢ BO-
A0i)? Kakosbl dopmysa n cBoii-
CTBa ero ruppokcuna? Hanuummnte
(popmyay cyabdara dpanins.

- O6nsAcHHTe, Kak H3MeHsOTCH
CBOHCTRA: ) wenouHbIX MeTaNIoB ; :
(em, 7a6n. 8,9, 10), 6) ranorenop o :

(em. Ta6n. 11) ¢ yseawuenuem r

OTHOCHTEJIbHIX ) am»),’mmx mace Puc. 64. O6pasup KapTouek

ITHX 3/IEMEHTOB. "
5. Haaomn‘le XHMHUecKue cpofictBa xnopa. [lpusesnrte ypaBHeHHs peakiuii.
6. Hannwnre ypasnenus peakuuii nonyuenus Xn0pHaa UHHKA YCTHIPLMA H3ne-
CTHBIMH BaM CrOCoGamy. ¥

7. Tlepeuncante oGuiHe XHMHUECKHe CBOMCTBA rANOrEHOB KAK MPOCTLIX Be-
leers, . N

8. Kak uamensuorcsi ¢ Bospacramiuem OTHOCHTe/BHOJi AaTOMHON Macchi XiaH
Heckue csoiieTa rasoreHoB?

9. Omitunre peakunn coennenns anloMiins: a) ¢ GPOMOM, 0) e HooM:
10. Onmwmnre uanueckie 1 XuMHYECKHe CBONCTBA COCAMHCHUIT rajorenos ¢
BOJOPOLOM.

1. Tlo Tepmoxumnueckinm YpaBHEHHSIM

9Na+ F,=2NaF + 1139 k/lk
2Na+ Cl,=2NaCl+ 821 x/lx
2Na+ Br, =2NaBr + 720 /%
9Na+ I,=2Nal +576 kJlx

; uae, ecan
paccunraiite, Kakoe KOAHUECTBO TEN/OTHI BHACANTCS B "szil:):l"! C{I);l ) nar-
B peakuuio perynut: a) ranaoren maccoit | or, 6) navpiii M !
puit o6bemom | cm®,

. ' abanue 9
Ykaaauue [las pewenns nocjiepnero nonmpoca 0GpatHech K TaGaMiL
Ha c. 136.

3arorosbTe 18 Kaprouek Ha KaKAbIi ACMEHT C OT"(ICHTEAh;ll:,::(gma':;'::‘:;:::
Maccamn ot | no 40. OGpaseu aan na pucynke 64. Ilon & — RAJNCHTHOOTY
NEMCNTA HATIHIINTE ero OTHOCHTELHYIO ATOMHYIO Maccy, HiKe e BORO-
JACUEHTA B €ro BLICIIEM OKCHAE, ele HHKE — B""“"T"”c:ba:, ':g?;o.m" 1po-
poaHOM coennnennn (ecan ono cymectsyer). ITo "f"“"em); ,g W CHHIOIO MepThi,
BCAHTE HEPTY: CHHIOW, eCHH SJeMCHT — MeTall; }(pﬂcaln)’mem s i
CCIH THAPOKCHA Merasia amgioTepen, Kpaciyio, e SO Bk
Kpome toro, nomersre Kakum-11Go 0COGM 3HAKOM Kd[ll; B e
TAJNOB, APYLHM 3HAKOM — KAPTOUKH TaJ0reHoB # TpETbi soutoii Tadanuei 12
HbIX raszon. [pu 3anoanenuyu KapTouek noabsyiirech andl‘?ﬂ Jlist caeayioutix
Buecto anakon sonpocos npocrasbe HeoGXOMHMBIC m"ene::(‘n'o‘pylo BOHIINTE €O
YPOKOB Ha GepHJJiHil 3aroTOBLTE BTOPYIO Kngﬂ‘"B‘)g l?)) W BajenTHocth 3 (?).
3HAKOM BOMpOCa oTHOCHTeNbLHYIO atomiyio macey 13,5 (2
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§ 58. Mepuoanyeckui 3akon . U. Menneneesa.
MopsAaKOBLIH HOMEP XHMHUYECKOrO 3jeMEeHTa

Tenepb BBl MOArOTOBJIEHB! K TOMY, YTOGbl O3HAKOMHTBLCS C BEJH-
YaflHM TOC/e aTOMHO-MOJIEKYJIIPHOTO YUEHHS! OTKpHITHEM B XH-
MHH — ¢ nepuoanyeckum 3akoHom JI. M. Mengeneesa. ®axr cyiue-
CTBOBAHHSI CeMEHCTB CXOIHBIX OJIEMEHTOB [OCTABHJ  Neped
I. W. MenneneeBsiM 3ajauy HaiTH CBs3b MEXAy IJeMEHTaMH,
Jax<e OTHOCSLUMMHCS K Pa3HBIM cemeiicTBaM. 3a OCHOBY CpPaBHEHHA
snemeHToB [I. M. MenjeneeB NMPHHS HX OTHOCHTE/bHblE aTOMHbIE
Macchl'! KaK <KOPEHHOEe», NOCTORHHOE (B OT/AHUHMe, HampHMep, OT
BAJ/IEHTHOCTH) CBOHCTBO HMX AaTOMOB M [MOCTABHJ 3ajady: HaHTH
O0WIHi 32KOH, CBA3BIBAIOIHH XHMHYECKHE CBONCTBA 3JEMEHTOB C HX
OTHOCHTENbHBIMH ATOMHBIMH MaccaMH. BCMOMHHMM, YTO MblI YCTaHO-
BHJIH 32KOHOMEDHble H3MEHEHHSI CBOHCTB 3JEMEHTOB B €CTECTBEHHBIX
CeMEHCTBAX LUEJOYHBIX MEeTaJIOB H TraJloréHOB B 3aBHCHMOCTH OT
3HAUEHHH OTHOCHTEJIbHBIX ATOMHBIX Macc 3THX 3saemeHToB. Jlas

Ta6aunua 12

,/ Xumuueckuft \ /{nmm:cxnh Otuock- Baneutnoers [Mpuseuanne
3IAEMENT I anak sne- TeabHan |
T [l e
AN AN o

Asor N 14 5 =3 Hemeraan

AnOMHEHI Al 27 3 — Tuapoxen

amgorepen
Apron Ar 40 0 ? ?
Boaopox H ? ? — ?

Bepaauii Be 9 2 — Tiapoke

amoreper =

Bop B 11 3 — Hemeraan
Teanii He. 4 0 ? ?
Kucmopon (0} ? — ? ?

Kpemnnit Si 28 4 4 Hemeraan
JTuruii Li 7 ? — ?
Marnni Mg 24 2 L 2
Harpuit Na 23 ? — ?
Heon Ne 20 0 2 2
Cepa S 32 6 2 ?

Yraepoa (¢; ? 4 4 Hewmerann

Docedop P 31 5 3 Hemeraua
drop F 19 — ? ?
Xi0p cl 35 ? 2 ?

| Pauplue 9Ta BEJIHYHHA HA3LIBAJIACh «aTOMHLIH Bec»
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3TOrO MPHWIOCL PACNONIONKHTL SJEMEHTbl B MOPsAKe BO3pacTamis
HX OTHOCHTE/IbHLIX aTOMHbIX Macc. Hcnonbsyem ToT e npuem:
PACMOJIOXKHM BCe XHMHYECKHE 3JeMEHTbl B MOPsiIKe BO3pacTaHis
OTHOCHTEJIbHBIX ATOMHBIX MAacc, HayHHAas C BOAOPOAA — 3JeMeHTa
C HaWMeHblued aTOMHOH Maccoi. [IpoHyMepyeMm 3/1eMeHTH B ToM
fopsiiKe, B KOTOPOM OHH pa3MecTHIHMCh B psiay (ta6a. 13). Homep,
KOTODBIA MOMYYHT KaXKAblH XHMHUECKHH 3/E€MEHT, Ha30BeM nopso-
Ko8bLM HOmMepom' 3TOTO BemeHTa.

XHMHYECKHE 3JIeMEHTHI, NpHHAANENKALIHE K OAHOMY H TOMY Xe
€CTeCTBEHHOMY CeMeHCTBY, CefyioT B 3TOM psAy YXKe He Apyr 3a
Apyrom, a uepe3 KakOe-TO YHCJIO APYrHX 3JeMeHTOB. Pasobbem
NoNyYeHHbIH psin Ha GoJiee KOPOTKHE psifibl, HAUHHAIOLUIHECH 1es1ou-
HBIMH MeTajllaMH, H PAacCMOTPHM NepBbIH H3 HHX, HaYHHAIOULHHACH
Jauruem (Ne3) u konuatouuiicsi Heonom (Ne 10). Tlpocieaum, Kak
M3MEHSIIOTCS HA STOM YYacTKe CBOWCTBA XHMHUYECKHX SJIEMEHTOB ¢
BO3pacraHueM HX OTHOCHTEJbHOH aTOMHOH Macchbl.

[Tpocnenum cnauana 3a uamenennem BanentTHoctd. Haunnas c
JINTHSA, B4JIEHTHOCTb 3JE€MEHTOB B HX BBICIIHX OKCHAAaX BO3pacraer
or I (y siutHsi) mo 5 (y asora), a BaJIeHTHOCTb B JIETY4HX BOAOPOA-
HbIX coenuHeHnsix nagaer ot 4 (y yriepopa) mo 1 (y ¢ropa);
HEOH KaK WHEPTHBIH 9JIEMEHT COEJHHEHHs C BOJAOPOJAOM He 00pa-
3yer (cm. taba. 13).

Kak paamecrunnch Ha paccmaTpHBaeMOM yd4acTKe MeTallibl H
HeMeTasnbl? Psij HaunHaeTcs LLENOYHBIM METaJlJioM, T. €. MpeacTd-
BHTeJIeM 3jeMeHTOB ¢ Haubosee Pe3KO BbIpaXKEHHLIMH MeTajlJHye-
CKHMH cBoiicTBaMH. OHH 0CNa6ASAIOTCS Y GEPHIIHSA — €ro rHAPOKCHI
aMpoTepeH — 1 CMEHSIIOTCS HeMeTaJIHuecKHMH CBOHCTBaMH y 6opa.

JeNyIolHe NATh MEMEHTOB ToXe Hemerabl. Hemerasnnueckie
CBOMCTBA y HHX MOCTENEeHHO YCH/IHBAIOTCS, JOCTHIas HaHIl}lblClliel-l
CTenenH y ¢ropa, KaK NpeACTaBHTEJIsi CeMEHCTBA raJjioreHos. 11oc/en

HEe mMecTo B psily 3aHMMAET HEOH — MPEACTaBHTe/b HHEPTHBLIX 3Jje-
MEHTOB.

[Tepexomum x snementam, CJ/Ie/lyIOLHM 33 HEOHOM. Onm-lef:_z;lgz_
ThIfl 3JleMeHT HATpHil, KaK W JIHTHI, — WEJOYHOH MeTasul,

JIEHTHOCTL paBHa |. [Ipu nmepexose OT HATPHA K MArHHIO, 3aTeM"§
AJIOMHHHIO W jgaJiee, BIJIOTH JIO XJOpa, BAJIGHTHOCTb JIEMEHTOB B Ix
BBICIIHX KHCJAOPOAHLIX COEJAHHEHHSIX BO3PACTAET Kai(AblH p)aa 0r7
CAMHHLY M, TakHm 06pa3oM, yseauuusaercs or 1 (y HaTpHs eﬂuﬂx
(y xnopa), a BajenTHOCTb B JIETYYHX BOJOPOJHBIX Coeﬂ.ﬂc!}]e o
nanaer or 4 (y kpemuuss) o | (y xsopa). 3a xjopom Ly
AProH. JTO ONATL-TAKH HHEPTHBIH 3JIEMEHT.

pMc-Tan.(l)m?aécme cuoiicrga, naubosee SPKO TMPOSIBJSIIOULHECs Y
HaTpusi, ocnaGepaloT y Maruus, euie Gosbuie y amomuﬂnnu(er?
FHApOKeHI amdoTepen) H MEPeXOAsT B HEMETAJNIHYECKHE CBOHCTBA

-_—
' B nayunoii apreparype f0pAAKOBLI HOMEP 3/MEMEHTA HASLIBAIOT ATOMILIN
H”M(.‘p()M.

141



Hauauue saeneira Boaopoa | Feawnit Wlnruit | Bepuaning Gop
[TopsiakoBulii Homep ¥ 2 |3 4 5
XHMHYECKHH 3Hak - H He| Li Be B
OtHOCHTeAbHAA aTtoMuas macca
(oxpyraen.) - | 4 |7 9 11
@dopmyna okeuaa H,0 — [ Li,0| BeO B,0,
BasienTHOCTL B Bhicuiem okeije 1 0 |1 2 3
PopmyJia neTyuero BonoPOAHOTO COEMH-

HeHust y
BanenTtHocth B Hem — = -— — ..

y KpeMHHsi. Y nocusegyiouiux 3sjeMeHToB — docdopa M cepbl —
HEMETAJNIHYeCKHE CBOHCTBA YCWIMBAIOTCS, a y XJOpd, KaK Mpejacra-
BHTEJISI TPYNNbl rajoreHoB, HaHboJee SIpKo 1POSABASIOTCS.

Msmenenune cpoiicTs 5JCMCHTOB MOMXKHO YBHAETL HAa ONBITAX C
NPOCTHIMH W CJOXHbLIMH BELLECTBAMI, B COCTAB KOTOPLIX 3TH 3Jie-
MEHTbl BXOAST.

Ecau cxurath kycouek HATPHS, MOPOIIKH MATHHS, AJIOMHIHS,
KPEeMHHS, (bocq)opa, cepbl, MoJyyum Geqable NOPOUIKH OKCHJIOB:
Na,O (u nekoropbie okcabl apyroro cocrasa), MgO, Al,04; SiO,,
P,0;5. Cepa obpasyer OKCH/L, MPEACTABASIONIHH COBOil rd3 ¢ peskum
3anaxom — SQ,, a rakxe okena SOy [lpu pacrsopenunn oGpasyio-
ILHXCH OKCHAOB B BOAE MOXKHO C MOMOILBIO JIAKMYCOBOI OyMaMKKH
0GHAPYXXHTb PAcTBOP MLCJOUH B MEPBOM COCYAE, e FOpes HATpHii,
cnabblit pacTBOp 1Les0uH BO BTOPOM COCYJE, FAe ropea mariuii,
M PacTBOpP KHCJOTH B NSITOM cocyne, rae ropea dochop. Okcnjbt
aJIOMHHHS M KpeMHHSI B BOJAE HC PACTBOPSIOTCS, HO OKCIIL aJIIOMHHHSA
pacTBOpsieTCA Kak B KHCIOTAX, Tak M B weqaoyax (amborepHblii
OKCHJl), @ OKCHJ KPEeMHHsI MOMKET PearupoBaTth CO weao4ami (Ku-
CJIOTHBL OKCHL).

XJI0p € KHCJOPOAOM HEMOCPEACTBEHHO HE COCAMHACTCH, HO XJOPY
COOTBETCTBYeT Bbiciumit OkcHi, ¢opmyaa koroporo Cl,O7. Tlpu
pacTBOPEHHH B Boje OH OOpasyer KHCJIOTY COCTaBa HCIO;,.

WTak, y XumHueckix 3JA€MEHTOB OT JIHTHA 10 HCOHA H OT HATPHS
JI0 AproHa OnMHAKOBO HM3MEHSIOTCSl CBOHCTBA ¢ BO3pACTaHHEM
OTHOCHTENbHOI aTOMHOH MACChl, a4 HMEHHO:

1) ociaGasiiorest MeTalJHUECKHE CBOMCTBA,

2) ycHJAMBAIOTCA HeMeTaNNHYeCKHe CBOHCTBA;

3) BO3pacTaer pbicias BAJIEHTHOCTb B OKCHAAX;

4) y6biBacT BaseHTHOCTb B BOMOPOMHBIX coeauHenusx (y me-
MeTanoB);
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TabGanna |3

g g 2 | & =

o e | g2 8| 2 T [ Fa M = S
& = E e = £ Z 5 & (5] ] =
6 s 8 9 10 |11 12 13 14 15 16 17 18
(e N (0} F Ne |Na Mg Al Si P S Cl Ar
12 14 16 19 | 20 |23 24 27 28 31 32 35 40
CO, | NOg| — | — | — |Na,0[Mgo | ALO, | Si0, | P0s| SO, | CLOY —
4 5 — — 0 1 2 3 g S 6 7 0
CH, | NH, | H,0 | HF | — SiH, | PH; | H,S | HCI
4 3 2 1 0 — — - 4 3 2 1 0

5) HM3MEHSIIOTCS! CBOMCTBA COEJAHHCHHI JIEMEHTOB: OT OCHOBHLIX
uepes amoTepHble K KHCJIOTHLIM. '

Takum oGpasom, ¢ BozpacTaiineM OTHOCHTENbHOI ATOMHOI Macchl
XHMHUECKHE CBOMCTBA 3JEMCHTOB H3MCHSIOTCS NEPHOAHUECKH. ITO
3HAUHT, YTO uepe3d ONpeAejeHHoe UHCAO 3JIeMEHTOS CBoHcTBa
NOCJEAYIOUHX JIeMCHTOB B OCHOBHOM MOBTOPSIOTCS.

JI. U. Mcupences B 1869 r. OTKPbLUI MEPHOAHYECKHH 3aKOH,
KoTopuiit copmynuposan rtak: «CBOHCTBA MPOCTBIX TeJ, TaKKe
Gopmbt 1 cBoHleTBA coeMHEHHIT 31EMEHTOB HAXOAATCs B NEPHOMLH-
UCCKOM 3ABHCHMOCTH OT BEJHUIHBL ATOMHBLIX BECOB 3/ICMEHTOBY.

[MepHoanueckoe uamelenne CBOICTB 3JEMEHTOB OT JHTHA [0
AProna nposiBAsieTest 0coGEHHO HAIVISAHO, €cil 06a Psiia JIeMeHTOB
PACHONONHTHL OLHH MOA APYTHM:

i Bt BEEE RN ONE NN
NOPSAKOBLIA HOMEp 3 4 5 6 7 8 9 10
Na Mg Al Si P S Cl Ar
NOPSIAKOBbIH HOMEp 1112 13 14 15 16 17 18

O6a psila HauuHATCH EJOYHBIM METANIOM, a KOHHAIOTCH
HHEPTHLIM 3s1eMenToM. CXOANBLIE 10 CBOHCTBAM 3JCMEHTbI, HANpUMep
uiesiounbie Meranaan Li w Na, rasorenst F u Cl, nnepthbie snemen-
Tl Ne u Ar, okasbiBalores pacrnojoKEeHHbIMH JApYr NOA APYrom.

Papn SJIEMEHTOB, " pacnoJioXKeHHbIX B MNOPSIAKE BO3PACTAHHUA HX
NOPSIIKOBBIX  HOMEpOB, HAYMHAIOWHACSH ULEJIOYHBIM METANAOM W
3aKaHYHBAOWMIHCH WHEPTHbIM 3/IeMEHTOM, HAa3bIBAETCA MNEPHOAOM.
[Mpu pacnonoxeunnn MepHOLOB APYT O JAPYTOM HOJy4aeTcs nepHo-
AHueckast TabJuua XUMHYeCKHX 3J1€MEHTOB, NPeACTaBsiouLas cobon
HATASAHOE  H300pakenne NEpHOAHYECKOr0 3aKoHa (CM. UBETHOI
pHeyHok T11)
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: N0 TOPALKOBOMY HOMEDY 3JEMEHT
ADAAEH HZYMHEATL HOBLIM TNEPHOL H, 3HAYMT, ABJATLCA UIENOYHBIM
METAAA0M. JTOT 3aemenT — Kanui. OLHAKO BONDEKH OKHMAAHHMIO
OTHOCHTEIbHAR aTOMHAs Macca Kalus oka3sbiBaercd He Gosbuie, a
HECKOIbKO MeHblie, YeM OTHOCHTeNbHasi aTOMHas Macca aprosa.
Ecau u B sTOM cjyyae pacrnooXHTh 3J€MeHThl B NOpsAKe BO3pacTa-
HUSl OTHOCHTEeJIbHBIX aTOMHBIX MacC, TO TNPHILIOCH Gbl MOMEHATHb
MECTaMH Kasuit ¢ aproHoM. Ho mepuopuyHOCTb TOrjaa Hapyuwu/iachk
Gbl: M Kanuii, ¥ aproH He Tomanu Gbl B Te KOJOHKH, B KOTOpbIX
HAXOAATCA pojcTBeHHble MM anementsl. lllenounolt Merann kanwit
nonan 6bl B KOJOHKY WHEPTHBIX 3JIEMEHTOB, a HHEPTHbIH 3MeMenT
aproH — B KOJIOHKY LIeNouHbIX MerannoB. [losTomy 3a apronom
COXpaHfieTesl HalJEHHOE eMY MEeCTO B NEepHOAMYECKOH Tabiuue u
TNOPSAKOBEIN Homep 18, a Kauuio, HECMOTPsSi Ha ero MEHbULYIO OTHO-
CHTEJIbHYIO aTOMHYIO Maccy, NPHCBAaHBAeTCSA OUYEPeiHOH MOPSAKOBbIH
HOMEp 19, ¢ KoTOpHIM OH MONAJAET B KOJOHKY LIEJOUHbIX METaJlIoB,

W3 takux nepectaHoBOK (MX TOrga OKasanoch TPH) ciefyer,
YTO CBOHCTBA XMMHUECKHX 3JEMEHTOB 3aBHCAT HE CTOJBKO OT OTHO-
CHTEJIbHOH aTOMHOM MacChl, CKOJNbKO OT APYroH XapaKTepHCTHKH
aTOMOB, BbipaaeMoii MOPSAKOBBIM HOMepoM 3jemeHTa. Yro e
0603Hayaer NOPSIAKOBbIH HOMep?

4K BaM M3BECTHO M3 Kypca (H3HKH, aTOMbl COCTORAT M3 MOJQ-

KHTEJIBHO 3apsiKEHHOTO SIAPA H ABHXKYLIMXCS BOKPYT HErO 371eKTpo-
HOB. ATomM B wesnoM 3JEKTPOHEHTpa/eH, TaK Kak MONOXKHTENbHBIf
3apsii Aiipa ypaBHOBELMBACTCA OTPHIATE/BHBIM 3aPALOM 060OuKy
aToMa, T. e. cyMMapHbIM 3aPS0M COLEPXKALMXCSH B HEl 3JCKTPOHOR,

3apsiy atomMHOro $IAPa KaXAOrO XHMHYECKOrO 3/IEMEHTa oka-
3a/ICsl YucJeHHO pAaBHLIM TMOPAAKOBOMY HOMEpPY 3TOrO 3jemenry
(ecn 3apsp snexTpoHa NPHHATH 3a 1). Otciona u 4Hen0 3JICKTPO-
HOB, 06paayiolHx INEKTPOHHYIO OGOMOYKY atoMa, PaBHO MOpsaKe.-
BOMY HOMepy 3/eMeHTa. ATOM mepBOro MO MOPSIAKY 3J€MEeHTa
BOJOPO/JAa — COCTOMT H3 AJpa C 3apsagom + 1 U oaHoro 3NeKTPpona;
aToM BTOpOro 3/MeMeHTa — FeJIHi — U3 siApa ¢ 3apaloM +2 w py
3JIEKTPOHOB W T. J. 3apsibl ATOMHbLIX fiAEP TeX 3JeMEHTOB, KOTo
NOAOGHO Kasuio W AProHY, 3aHanu B Tabauue L. H. Mennen
MECT4, He oTpeyalolHe HX OTHOCHTENbHbIM aTOMHBIM Maccam, Ta

0Ka3aJluch yHe/leHHO PABHBIMH MPHCBOEHHBIM HM TODPSIKOBbIM
Mepam.,

Takum oGpasowm, nopaoKosoLi  Ho. 14eCK020 3nen,
4UCACHHO cosnadaeT ¢ 3apadom s0pa .

[Tepuognueckuit 3aK0H“[l. H. Mex ~TofilIleE
(opMyJaHpyercst Tak: CBOHCTBA XHMM! T Haxop;
B NEPHOAMuECKOH 3aBHCHMOCTH OT 3ap ‘ f-

Kak npapuno, OTHOCHTEJIbHbIE" aTC “TOB
pacTaior ¢ BoapacTaHHEM 3apsana sy we(

3aKoH Guur orkpuir . Y. Menpenee \ .
ATOMHLIX Mace 3MeMEHTOB — EAHHCT ‘
MOCTOSINHOMN yucaeHHOH XapaKTepHeT
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1. KakoB qu3nueckiil cMblc]l NOPSAKOBOrO HOMEpA 3emMenTa?
2. ChopmyaupyiiTe NEpHOLHYECKHH 3aKOH.
3. Uro Ttakoe nepuon? Kak W3MEHAOTCA CBOMCTBA 3

JEMCHTOR B nepuoiar |
BO3pacTaHHeM MOpPSiAKOBOrO HOMEPG?

§ 59. Cocras aromumix spep

SInpo — 370 cocraBHas uacTb aroMa. BosHHKaeT B0mpOC:
CTABASET JIH siAPO aTOMA HEUTO YXKe HeleqHMoe HiH OHO
OUEPeAb NenuMo W ciiaraeTcsi H3 ellle MeHbIIHX HacTHil?
pa;‘(“;;“l\}:ecmle 3/eMeHThl ¢ HaHOObUIHMH NOPAIKOBEIME
“GCTnum-“BHm' Wx artompl pa3pywiaiTcsi, Haayuas 32
u_qaému-qacmum i P-uacTHubl. P-yacTiusl — 37O
Macey y nubl O CPaBHEHWIO C SIEKTPOHAMH HMEOT
BaThoy JIHS.TIO)KHTEAI:HHH aapsia. OueBHAHO, OHE MOTYT
pens Hmeme U3 fIep aTOMOB. 3HaunT, f1pa ATOMOB B ¢
TPoManyof CIOXHBIN cocTaB. M3 4ero xe coctost o2 Ba
ATOMHye gCKopWT“ JBHXEHHS @-YacTHUbl CMOCOOHH! DaE3D)
Cocrag ﬂnpgpa' Tak Gbuid OOHAPYMEHBl YACTHUM, BXOASW

POTONY 4TOMa: npoTOHbL W HEUTPOHbL.
Macee aTo — 3T0 yacTHubl ¢ 3apanom +1 u wma

34

CCOH. pa
OGpaaoM ﬂMa Bojopona. [IpoToHbl npeacTaBasiT codol, M
Maceoy Apa atomos pomopona. Hefitponsl — 310 wactHuw
"

OK. T
3 npomﬂg’:@’ 1, HO suuennble 3apsina. FApa BCRX aTOMOR COCT
llep;xaum "

Towmy

<
S AT
e HeliTpoHoB. 3apan fapa ONpPeNENRETCS HHLIOM CO-
G HEeM MPOTOHOB, TaK KAK HENTPOHbI 3apAla He HMEKT.
Bhaii HL;Q CTOJIbKO MPOTOHOB, KAKOB 3apAil $Apa, T. €. KAaK0s
&  Yncsion Mep nauxoro anementa. Macca atoma onpejeasiercs

Hop_ X M COCTABAAIOMHKX AAPO YACTHIL — H MPOTOHOB, W Heii-
aneﬂ::HTeJ‘“ APYrHe MMEIOT TOYTH ONHHAKOBYIO Maccy, PaBHyio

bHO 1. Orciona uHcno Heil
. : HEHTPOHOB, cojepKauLix
o ey OMa, nomxy A@PAKAULUXCH B

oy rO gun 0 ObITb PABHO PA3HOCTH MEXAY OKPYFICHHHIM

OT:' "Okagbmna 3HAYEHWEM OTHOCHTE/IbHONH ATOMHOW Macehl 1 umc-
o¢ alo it

Nopy, T WM TOPAAKOBBIH HOMEP 3siementa. Han

g uMep,
Hej; llk%bma: aTOMHAs Macca KajiHus paBHa (OKPYFJeHuo)pgg Pa
TPoy o OMep kanus — 19. 3Hauut, obulee yucno npomuo{, H
‘-)Q PCTABJSHOWMX SIPO ATOMA KAMust, paBHO 39 [lpotouos

cojep : i :
Ma pkures 19, 3naunT HeiTponor 39 — 19 — 90.

st cnaraeres W3 19 nporosos u 20 HEHTPOHOB

an
arg

O
Xapy
:"""'l|1|<‘|gl'm WIITe HACTHU, W3 KOTOPUIX CHArAIOTes AToMibe A1ns
oML g 0 NPOTOROB. it Witeao fekrpoios, Bm-m-uu\-lpd' .
sor s ) diropay 6) W, TIpi pacuete okpyranite e B £hcTin
PO Mineny, Pyrasite macey aroma



§ 60. Hsoronbi
1

Bbl y3HanH, yTO aTOMbl A@THMbl H HEBEUHBL.

Macca Bcex 3/eKTPOHOB, BXOASILUHX B COCT4B atoma, HesHaui-
TeNbHA MO CPAaBHEHHIO C MAccoH ero sfipa. [Tostomy macch atomos
3/1eMEHTOB J0/KHbl GbITb KPATHLIMH 110 OTHOLUGHHIO K Macce NnpoToHa
HJIH HEHTpOHa, T. €. npHOIH3HTENbHO KPATHLIMH ennHHue. Muauce
I'OBOpPSI, Macchl aTOMOB BCEX 3/IEMEHTOB JOMKHbI Gbl BbIPAXaThest
HenbiMi YncaamMi (ToyHee, GJIM3KHMH K LEJIBIM uncsnam).

Ho, kak BaM H3BECTHO, CYUIECTBYET MHOTO XHMHUECKHX SJjieMeH-
TOB, OTHOCHTe/bHble ATOMHbIC MACChl KOTOPLIX BbIpaXaloTesi ApoG-
HbIMH uucinamMu. Hanpumep, aToMHasi Macca xnopa — 35,45. B jeii-
CTBHTEJLHOCTH B MpHpOJAE HET HH OJIHOTO aToMa XJopa, KOTOpblid
6bl umen maccy 35,45. DneMEHT XJOp HPEACTaBJAseT co6oil cmech
ABYX BHJOB aTOMOB.

Hafinennass orHocHTesbHAsi AaTOMHAasfg Macca xaopa 35,45 —
3TO JMWb cpejHee 3HAYEHHE OT YHCIOBBIX 3HaueHHil macc aTomos
XJ0pa C yueToM JIO/IH aTOMOB ¢ GOJblIeH HIM MeHbiel maccoil,
ATOMOB ¢ MeHblueii Maccoii B XJ0pe COACPKHUTCA Gonbwe. [Tosromy
CpeAHee YHWCJoBOE 3HAUeHHEe Macc aToMmoB xJsopa 35,45 (§11).

[Tog06HO xn0py, GONBUIHHCTBO XHMHUCCKHX S/EMEHTOB NpeacTas-
NS0T c060i cMecH aTOMOB, OTJHYAIOLWLHXCS M0 MACCE, HO HMEIOLLHX
OfMH U TOT e 3apsii aapa. Takue pasHosudHoCTU aTomos 0dno20
U TO20 e INeMEeHTA HA36LBANOTCA u30TOnamit (OT CJHOB «H30C» —
OHHAKOBbIH, «TOMOC» — MECTO).

[Mon xumnueckum 3xakom xJaopa Cl noapasymesaior NPHPOHYIO
cMech o6oux u3otonos xjopa. Koraa ke npuxomures COBOPHTHL O
Kaj)</loM H30TOMe B OTAEIbHOCTH, K 3HAKY XJ0pPa NPHOHCHLIBAIO
YHc/eHHOe 3HayeHHe MACChl aTOMA H30TOMd, O KOTOPOM Haer pevb:
R CINEZG.

Slapa H30TONOB Ka){JIOrO 3SJIEMEHTA COLEPXKAT ONHO M TO e
YHCNO TIPOTOHOB, HO pa3jHuHOe UHCAO HedTponos. Tak, siapa n3o-
tonos C| y ¥Cl| comepxaT no 17 NpOTOHOB (MopsiakoBLIii HOMEp
xjopa 17) u pa3nHuHOe UHCIO Hefrrponon: supo C| CONePHT
18 neiitponos, a aapo *’Cl — 20 HeiiTpoHoB.

OTHOCHTe/bHASI ATOMHASl Macca SJCMEHTa Tem Goabuie, yem
6Gosiblue B COCTAB 3JEMEHTA BXOAHT TSXEIbIX H30TOnOB. Ecan B
COCTap sJjemMeHTa C MEHbUIHM MOPSAKOBBIM HOMEPOM BXOasT mpen-
MYILeCTBEHHO aTOMbl TSDKEJbIX ero H30TONOB, @ B COCTAB ciaeayiole-
r0 3a HHM 3JeMeHTa — aToMbl GoJsiee JIerKHX ero uamonén, TO
OKaXeTcsi, 4To OTHOCHTEJbHAS ATOMHASl MACCA SEMEHTA ¢ GOMbIIHM
NOpsiAKOBLIM HOMepoM OyaAeT He 6oJblie, a MEHbIIe OTHOCHTeNBLHON
aTOMHOMi Macchl 1€MEHTa C MEHbUIHM TMOPSAKOBBIM HOMepom. o,
Hanpumep, nabaiofaercst y aproHa Ar W Kaans mam y Tenaypa M

Hozna,
’qpcsnblqaﬁuot’ CXOJICTBO XMMHUECKHX CBOHCTB H30TONnORB OJlHOTO

H TOTO ke nementa, HECMOTPS Ha pasHylo Maccy WX atomos, noj-
TBEepXlaeT yie CcAeJaHHblii paHee BbIBOJ CB0UCTEA Xumuueckux
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INCMEHTOB 3ABUCAT HE CTOAbBKO OT OTHOCUTEALHOI UTUMEON MULis,
CKOAbKO OT 3apada aromMHo2o 0pa.

Tenepb MOXKHO [aTh TOYHOE OfNpEAETEHHE MOHATHA «XEMie-
CKHIl 3JeMeHT». XuMuueckur snemMenT — 3T0 8U0 ATOMO8 € 00uraxs-
sbLm 3apsdom sadpa.

) 1. Yto Takoe: a) u3zotonsl, 6) XHMHHMECKHIl J1EMEHT C TOMKH 3PEHNA CTpoe-
: HHS atoma?

2. Kakasi ocoGeniocth HaoTonos MOAUCPKABACTCA WX HAIBANHE £H3OTOMLS D
3. Aproil COCTONT H3 TPEX H3OTONOB: 6Ar, ¥Ar, YAr, Kaaui — tome u3
Tpex nsotonos: MK, YK, UK. Kaanit na 939 COCTOMT W3 CBOErO camoro
JAerKoro, a apron na 99% ua cuoero camoro Tskeloro Hiotona. Kakoi sae-
MENT, KaAui WK apron, msmeer GoAblIyI0 OTHOCHTEALHYIO aTOMHYIO wmacey?
Orser enepure ¢ nepioiieckoii TaGanueii. .

4. ”i"l]m:mmﬁ BOAOPOL coctont 13 waotonos 'H u *H, a KHCI0poA — w3 wao-
Tonos YO u Y70, Mostomy npupoaast BoAd COCTONT H3 PASHBIX MOJCKY.:
'H2H'O, 'H," 0 ap- l‘l[)llll(‘}UIT(’ opMyabl  OCTAZBILIX  PA3HOBNANGCTE!

MOseRyn  soabl. Kakux mosexya poabl 8 npupoje OGoibuwie Beero? [lo
My ;

61. Crpoenne JIEKTPOHHBIX 000JI04EK ATOMOB

Tenepn naw npescronr nonsirs, nouemy ¢ Bospacraumem sapsina
ATOMHOO

“Pp““'mlwc:;ﬂpa‘ CBOHCTBA  XMMHYECKHX 3JEMEHTOB namcrfmurcn_
sn:m,-mﬂ'ml.' a He kag-nu6o wuuave. Jlas 3T1OrO ;‘euucm‘wuuo
Hom  (Ne 10) 'go““’“~ Cpasnum, nanpumep, Hatpuit (Ne 11) ¢ neo-
obuiero. o XHMHUCCKHX CBOHCTBAX MCXKLY HHMH HET HHuero
XHMHUECKH g ’ UHEPTHLIH ras, a HaTpHil — OAHH H3 Haubouee
- '1‘. h.t”m”“ MeTagyo. Mexjly TeM pasHHULA B cocrase
Ha CAMRHy (:_::-)Ivl()llaeTC)I JHUIL B TOM, UTO 3apsijL AAPA ATOMA HATpusl
pol Godibue |~"_'»Iuo H B Cro 3nekTpoHHOI 000J04KE HA OUH 3JeKT-
Hble m-o(),“)l-””ltm Y ueona. Yto6s nonsTh, KAKHM 06pas’oM nopo6-
Goii Takyio a( PA3JIHUNS B cocTage aTOMOB MOTYT IMOBJeUL 3a CO-
NCKTPOHH by x SHULY B nx cpolcTBax, 03HAKOMHMCS CO. CTPORHHEM
aK pay O60uouek aromos,
oL '“UK.Jlolll*?)B-CCTlm H3 kypca du3uKH, AAPO HAXOAHTCH B UEHTpPL
06amouky, Du-;MfMM“”T“' a 3/1eKTpPOHbI, 06PA3YIOULHE NeKTPORHYIO
SULPY, Ilr)yrnc“(”ynoTcsl BOKpYP siipa CJHOSIMHI OJHH — GaHxe K
MPHTAMHBA ey 2bUWE o sigpa, Bamkiue 3JMEKTPOHbL CHibiee
npHBe e " SUpoM, panbupe — cnaGee. Ha UBeTHOM pucynke |
KHX 3-'1(‘M(‘ll"r(;l‘:’“'[“>l0 CXCMBI eTpoeliHs aTOMOB MepBEIX 18 XuMuuec-
SIOSH Y laromar ’10 3THM cxemam BHJIHO, CKOJIBKO 3JIEKTPOHHBIX
CKOIbKO 3, KaXnoro snemenra (cnon H306paX<eHbl Ayramu) u

eKT
SatEl s Ayry) heuop CofepuTe B KANKAOM Ciloe (YHena ux Bru-

Aton
BOJ

OKONIO  opqy ”-}Lopn“;, (No 1)
aToma '-M”“l C 3
Apd KTy,

umeer Haubosiee MPOCTO€  CTPOeHMHE:
apsiiom + | ppHKeTcst OAMH 3NEKTPOH. ﬂ]lp()
; HMeer 3apsin +2, W OKOJO HEro ABHKYyTCs
OAHakonqy p-,l . Ga EKTpoHA B aTOME [eJHS Da3MelleHBl Ha

HECTOsIIY o SApa W NPUTATHBAIOTCA K HEMY € Ofiia-
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KOBOH CHIIOH. BCnomuum, uto renuit — wHepTHblil s1ement. Bogopon
W TeiHi 00pasyioT NepBEIl MEPHOA; B OTJHYHE OT CJELYIOUIHX
NEPHOL0B, B HEM CO/ECPIKHTCH TOJbKO ABA 3JIEMEHTa, U OH HE HauH-
HAeTCA, KaK BCE MOCJefyiOllHe MepHOMbl, LIEJOYHbIM METaJJIOM.

Crieayioulii, BTOPOH NEPHOA HAYWHAETCS IEJOYHBIM METAJJIOM
autHem. B atome autua (Ne3) Ta e rpynmnupoBKa M3 ABYX 3JeK-
TPOHOB, OHHAKOBO GJIM3KHX K DY, KAK H B aTOMe rejusi, a CBEPX
TOrO — TPETHH 3JEKTPOH. DTOT SJMEKTPOH DPACHOJOKEH najblie OT
fIpa H MOSTOMY NPHTHArHBAETCS K Anpy ciabee, uem MepBbie [Ba.
Takum 06pasom, aTom JIHTHS WMEET ABA 3JEKTPOHHBIX CJIOS: BHYT-
PEHHHIl COCTOMT M3 JABYX SJIEKTPOHOB M HApYXKHbIH — M3 OIHOTO
anektpona. [1pu nepexone or nutus x Gepuaanio (Ned), ot 6epui-
JHst K 60py (NeB) M 7. 1. KaXKAbIK Pa3 yBeNMUHBACTCH HAa €NHHHILY
3apsiA SIApPA, a4 HADYXKHBIH CJIOH MOMOJHSIETCS elle OAHMM 3JEeKTPO-
HOM, MOKd B HeM HE HAKOMMTCSl 8 371EeKTPOHOB. DTO JOCTHrAETCs Yy
Heona (Ne 10) — uHeprtHOro rasa, KOTOPbIM KOHYaeTcs BTOPOH
nepHOL.

Janee mbl Gynem pasjiHyarh atombl ¢ 3aBEpIIEHHbIM H He3aBep-
IIEHHBIM HApYXHBIM 3/€KTPOHHBIM cloem. Ecau Hapyocroui caod
codepacur Hauboabuiee HUCAO INEKTPOHOB, KAKOE MONCET BMECTUTD,
OH HA3bIBALTCS 3AGEPULCHHBIM, A eCAl MeHbUle — He3a8epULeHHbIM.

Cnenylouiuii 3a HEOHOM 3JEMEHT — LIEJOUHOH MeTalJ HaTpHi
(Ne'I'l) uMeer Takue e ABa ciiosi (M3 ABYX H BOCbMH 3JIEKTPOHOB),
KaK aToM HeOHa, HO, CBEpPX TOro, OJAHHHAAUATHIH 3JEKTPOH, ellle
GoJiee yjaajeHnblii oT sigpa. B atome HaTpusi, TakuM 06pa3om, MOsIB-
JISIeTCSl TPeTHH 3JIEKTPOHHBIH CJI0H, a B mepuopHueckoii tabuiuue c
HATPHSI HAUMHACTCH TPETHH MepHOA. Y 3IEMEHTOB 3TOrO MepHoAa
TaKKe MOC/AeJ0BATeNIbHO PACTYT 3apsiibl aTOMHBIX SIIEpP, a TPETHH —

HAPYKHbIH — 3JIEKTPOHHbBIH C0H MOMOJNHACTCA 3JEKTPOHAMH, MOKa H
B HEM He HAKOIMTCsl, KAK BO BTOPOM CJ0€, 8 3J1eKTPOHOB. DTO ONATH-
TAKH JOCTHFaeTCsl y 3JIeMEHTa, 3aBepliaioillero MepHoi, H TaKHM

37€MEHTOM CHOBA OKA3blBAETCSl HHEePTHbIH 3JEeMEeHT, a HMEHHO aproH.

[Toasenem wuroru. Ilpu nocnepoBaTenbHOM BO3pacTaHHH 3apsiia
ATOMHBIX SI/IeP Y 3JEMEHTOB PACCMOTPEHHbIX HAMH MEPHOAOB COXpa-
HAGTCST CTPOEHHE 3JIEKTPOHHON OGOJOYKH aTOMa MPEAUIeCTBYIOLLero
s/eMeHTa, HO K Hell J06aBisieTcs eule OAHH 3JMEKTPOH. DTOT 3MeK-
TPOH JIHGO NPHCOCAHHACTCS K HApYXXHOMY CJ10l0, 60 HauWHaeT
Hosblit coil. IlepBbiii, camblii GIH3KHH K py ca0H Bmellaer 2 sne-
KTPOHA, H €r0 BMECTHMOCTb HCHEPNLIBACTCS Y TeJHsl — HHEPTHOrO
3J€MeHTa, 3aBepllaiollero mnepBblii mepHoa. BTopoit 3neKTpoHHbI
c/10H  [ONHOCTBIO ~3aMOMHSAeTCs Yy aroMa HeoHa, 3aBepluaioulero
propoii mepioA. Bo BTOpOM 3J€KTpOHHOM CJOE y aToMa HeOHa
8 5ACKTPOHOB. Y ATOMA 4proHa, 3aBEpIIAIONLEro TPeTHH MepHOL B
HAPYKHOM (TPETHEM) SIEKTPOHHOM CJI0€, TaKXKe 8 1eKTPOHOB,

C HAKOMJICHHEM 3JEKTPOHOB B HAPYXHOM CJIOE CBSI3aHO NA2aBHOE
UBMeHeHIe CBOMCTB  3JIEMEHTOB B MepHoaax; € NnosiBleHHeM HOBOrG
NCKTPOHHOIO CJIOS — PE3Koe, CKauKo06pasHoe U3MEHeHUe CBOUCTs:
[HOSIBJASCTCA HOBbIH 3JEKTPOHHBIH ¢J10H — HaUHHAETCS HOBLIH NEPHOA.
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Tenepb Bbl NOHMETE, MOYEMY CBOHCTBA XHMHUECKHX 3/IEMEHTOB
H3MEHSIIOTCS MepHojHueckH. BosBpaTHMCS» K UBETHOMY DPHCVHKY |
i 0OpaTHM BHHMAHHE HA HAPYXKHbIH SJEKTPOHHLI CJ0H aToMOB:
UHCJO 3JIEKTPOHOB B HEM C BO3pacTaHHeM 3apsijia MepHOAHYeCKH
nosropsiercsi. B Hapy)XHoM cjloe aroma HATpPHsS HX CTOJIBKO e,
CKOJIbKO B HApYXXHOM CJIOE aTOMa JHTHS, 8 HMEHHO OAHH 3JEKTPOH.
B Hapy»cHOM CJI0€ aToMa MATHHSA CTOJNbKO K€, CKOJIbKO B HAPYXXHOM
coe aTomMa GEepHAUIHS, a HMEHHO ABa SEKTPoHa, H T. A. ATombl
3/1IeMEHTOB, OTHOCSILIMXCS K OAHOMY H TOMY K€ ceMeHCTBY, HMeioT,
TakHM 0GpasoM, ONHHAKOBOE YHCJIO 3/EKTPOHOB B HAPYXKHOM cCiloe,
HanpHMep: LIEJOYHble MeTauyibl — | 3JMEKTPOH, rajioreHbl — 7 3/ek-
TPQHOS -

BOMCTBA XHMHYECKHX OSJIEMEHTOB NEPHOJHYECKH H3MEHSIoTCH
C BO3pacTaHHWeM NOPSAKOBOr0O HOMEpPa MNOTOMY, YTO MEPHOAHYECKH
M3MEHSIETCH YHCJIO 3JIEKTPOHOB B HAPYXKHOM cJioe atoma.

[Tocuie yTBEp K AEHHS NEPHOAMYECKOr0 3aKOHa JaJjbHeiliee HaKom-
JeHue cBeleHHi 06 atomax cocrasaser sacayry ¢uaukos. Omipascs
Ha MepHOAHUYECKHH 3aKOH, OHH YCTAHOBHJH 3JEKTPOHHOE CTPOEHHe

 aTOMOB 3]IeMEHTOB H TeM CaMbIM OTKpPBUIH NyTb K OOBSCHEHHIO HX
XHMHYECKHX CBOMCTB.

CocTosiHHEe 3JIeKTPOHOB B aTOME MOXKHO TNPeNCTaBHTb B BHAE

MOJIe/IH, KOTOPYIO MOXHO OXapaKTepH30oBaTb H H300pasHTb Ha
- pucyHkax. Kacapiit snekTpoH B atome ABHXKeTcsl okoso sapa. Cko-
pocTb ABH)KEHHS 3JIEKTPOHA HACTOJIbKO BeJIHKA, YTO FOBOPHTb O €ro
HAXO0XK/IeHHH B KAKOH-TO ONMpeaesieHHOH TOUKe NMPOCTPAHCTBA Hellb3sl.
Oka3sblBaercsi, HEBO3MOXHO MPOCAEAHTh MYTh ABHIKEHHS 3J€KTPOHA
B d4TOME, 3JIEKTPOH HE HMEeT TpPaeKTOpHH ABHKeHns. Ecau Obl mMbl
CMOIJIH OTMpPEJeINTL MOJIOXKEHHEe 3JEKTPOHA OKOJO fiipa B KaKOH-TO
MOMEHT BPEMEHH H OTMETHTb €ro TOYKOH, TO, MOBTOPSAS MHOTOKPAaTHO
3Ty OMepaiHio, MOXKHO O6blI0 Obl MOJYYHTb KAPTHHY JABHMKEHHS
3MEKTPOHA 0KOJ0 sinpa. ITo rycTore Touek Mbl Gbl CMOIVIH OMNpPEeNHTE
Ty 4acTh NPOCTPAHCTBA OKOJIO SiAPa, IAE 3JeKTPOH ObiBaer Ooiee
4acTo, T. €. IJIe BEPOATHOCTh €ro HaxoX/JAeHus HauGoabiuasi. dta
4yacTb TNPOCTPAHCTBA: npejcTaBasier coGoi Kak Obl 3NEKTPOHHOE
obsako.

EnHHCTBEHHDBI 35JIeKTPOH B aToMe BOAOPOAA NPH ABHIKEHHH
BOKPYT sapa o6pasyer 06.4aKko IapoBHAHOH (opmbl (pHe. 65),
HauGoabwasi niotHocts ero (HauGoMblIasi BEpPOSITHOCTL HAXOXKJe-
HHsl 3JIEKTPOHA) pacnosaraercsi Ha paccrosHud 0,53 « 10— % em or
AApA. DJIEKTPOHbI, 06/aKa KOTOPHIX HMEIOT MapOBHAHYIO (cepu-
yeckyio) ¢opmy, Kak IEKTPOHHOE 06J1aKO atomMa BOJOPOMLA, HA3bl-
BAIOT  S-3JeKTpoHamu. O6saka s-3J1eKTPOHOB PAa3JHYAOTCA 10
CBOHM pa3M€paM B 3aBHCHUMOCTH OT TOr0, Ha KaKOM CJIO€ HAXOMHTCH
3nekTpoH. Uem 6nmnxke k SIAPY PACMOJIONKEH 3JEKTPOH, TEM MEHbILHH
JAHAMETP HMEeT 06/1aKo, KOTOPOE OH 06pasyer.

SHEKTHOHM B atomax oGpasyior obiaaxa n apyroii hopmsi, Hamno-
MHHAIOWEH 00beMHYI0 «BOCbMepKy». TakHe 3/eKTpOHbI, 06JaKa KO-
TOPBIX HMEIOT GOPMY BEITSIHYTOH «BOCHMEPKHI», HA3BLIBAIOT P-3]1€KTPO-
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HaMH. DTH 3JEKTPOHHbIE 06JaKa
OTJIHYAIOTCST APYT OT Apyra He
TOMBKO Pa3MepoM, HO M pacio-
JIOXKEHHEM B TPOCTPAHCTBE: OHM
pacrnonaraloTesi BAOJIb Tpex B3a-
HMHO TMEpPNEeHAHKYJISIDHbIX ocel
KoOpAHHAT (pHC. 66).

Korga u ¢opma, u pasmep,
¥ pacrnoJ/ioKeHHe B NpoCTpaHCcTBe
06/1aK0B, 00pasyemblx  aByMs
3JIEKTPOHAMH, OJIHHAKOBLI, 002
06/1aKa COBMELLAIOTCH Apyr C
Apyrom, o6pasysi ofliee aByX-
3JIEKTPOHHOE 06/1aKO0. DJIeKTPOHDI,
o6pasyiolllie Takoe 06/aKo, Mbl
GyseM Ha3biBaTh CHapeHHBIMH.
B kaxiom arome cyuiectsyer
He Gosee ABYX 3JIEKTPOHOB, 06-
JlaKa KOTOPBIX OJHHAKOBLI M MO
(dopme, H O BeJHYHHE, H MO PACMNOJOMKEHHIO B NpocTpaHcTse. B aro-
Me CJeyIOlLIero 3a BOAOPOJOM 3JieMeHTa — reJHsi — oGaaka 0GOoHX
5-3/1eKTPOHOB 06pasyioT obuiee, ABYX3JEKTPOHHOE 06/1aK0 ciephye-
ckoit ¢opmbl. Takoe »Ke NBYX3JEKTPOHHOE OGJIAKO CONEPIKHTCS B
BH/le BHYTPEHHEro CJIOSi B aTOMax BCEX MOCJEAYIOUIHX 3JeMEeHTOB.

PaccMoTpuM Tenepb pHCyHOK 66, H3oOpakaoulnit crpoene
HAPY)KHOTO JEKTPOHHOTO CJIOSi B aTOMAX 3JEMEHTOB 2-r0 nepHoad.
B aTome JIHTHSI HAPY>KHBIH C/ION NMPEACTABJIEH OLHHM S$-3JEKTPOHOM,
06/1aKO KOTOPOro HMeer ceprueckyio (opmy, HO pa3mep, 3nauH-
TeAbHO MPEeBOCXOASLLHIA pa3Mep BHYTPEHHEr0 JEKTPOHHOro obJaka.
Jlpa S-3/1€KTPOHA HAPYXKHOTO CJOA B aToMe OepHJHsi oGpasyioT
obulee JBYX3/JEeKTPOHHOE 06/1aK0, KaK B dTOME reJiusi. J[IByxanekTpou-
Hble 06/aKa Ha PHCYHKe 3aKpauleHbl. BHYTpeHHHe coH mokasambl
TOJNBLKO Y JIHTHS H GepHIIHS.

Hauunasi ¢ 6opa, B aTaMax MOsIBASIIOTCSl p-3JeKTPoHLl. B atome
Gopa OAMH TAKOH 3/MEKTPOH. B aTome yriepoaa aBa p-3/eKTPOHA.
Mx o6naka oauHakoBoro pasmepa. Onum 06pasyioT jBe B3aHMHO
flepeHAHKYISIPHBIE  OAHOS/ICKTPOHHbIE «BOChMEpPKH». Cuenyioutui,
{peTHil p-3JEKTPOH B aToMe a3oTa 00pasyeT Takoe Ke BhITSIHYTOe
06.1aK0, KOTOpOE MEepPIeHaHKYIsipHO ABYM APYrHM oGaakam. [Toay-
4210TCA TPH B3aHMHO NEPNEHAHKYASIPHbIE OJHO3JIEKTPOHHbIE «BOCh-
MEPKH».

06.1aK0 YETBEPTOrO pP-3JE€KTPOHA B aTOMe KHCaopoaa obpasyer
¢ 06JaKOM OJIHOTO H3 MPEAUIECTBYIOULHX p-3/JEKTPOHOB obliee
ZBYX3JIEKTPOHHO® 06J1aK0, d ABAa OCTAbHBIX P-3/EKTPOHA OCTAIOTCH
HecnapeHHbIMH H MEXAY HHMH coxpansiercsi yroa 90°. B artome
dropa cJaeAyIOLLHit NATHIA1P-3/1EKTPOH CNapHBACTCS elue C ORHHM
H3 OCTAIOIHXCS SJEKTPOHOB, H B aTOME OCTAeTCs TOJbKO O/LiiH
3JeKTpoH HecriapentbiM. Hakonel, B aTome Heona Bce wieCTb p-3.CK-

Puc. 65. Cxema 3JIeKTPOHHOro o6Gnaka
atoma Boaopoja
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Pue. 66. Cxema CTPOEHHS HAPYHKHBIX 3/JEKTPOHHLIX cJl0eB aTomoB 3nementosn I ne-
pHosa (aAByxanekTpoHHbie 06J1aKa BbiLENeHb! KPacHBIM LBETOM)

TPOHOB, KaK M JBa S$-3JEKTPOHA HAPYIKHOTO CJIOS, OKa3blBAIOTCH
CnapeHHbiMH,

Tax sxe npoucxoaut 3anosHeHHe MeKTPOHAMH HApPyXKHOFO CJIOS
Y aTOMOB 3J1eMEHTOB BCeX CJIEYIOUHX MEepHOAOB: aTOMbl LIEJOYHBIX
METAJIOB MMEIOT MO OJHOMY HECNapeHHOMY S-3JIeKTPOHY B Hapy-
HOM cnoe. Takoe ke cTpoenHe HMeeT Hapy»XHbli c/oi aToma HeoHa
H aToMOB Beex cueaylolHX 33 HEOHOM HHEPTHBLIX 3aeMeHToB. OH
COCTOHT H3 JBYX §-3/1eKTPOHOB H LIECTH p-3JeKTPOHOB. Bce anek-
TPOHLI B HAPYX<HOM CJI0€ ATOMOB HHEPTHbHIX 3J1eMEHTOB ClapeHHble.

Caenosarennio, ¢ BO3pacTaHHEM MOPSIAKOBOrO HOMEpa sJeMeHTa
NEPHOAHYCCKH H3MEHSIeTCS CTPOEHHE HApPYXCHBIX 3JEKTPOHHbLIX CJIOEB
aTOMOB 3JIEMEeHTOB.

2 1. OGbsicuure nepuoguueckiii 3akKoH ¢ TOUKH 3PCHHA TEOPHH CTPOEHHs
f ATOMOBR.
A 2. He oGpamascs K pucyuky |, cocrapbre 3JEKTPOHHYIO CXEMY CTPOCHHA

atomos: a) yraepopa (Ne 6), 6) docgopa (Ne [5), B) aprona (Ne 18),
) amomuuns (Ne 13), 1) xaopa (Ne 17).

§ 62. Mepuopnueckas cucrema XHMHYECKHX 3NEMEHTOB.
Manuie u Goapwme nepuoast

W3 nepuogmueckoro 3akona BbITEKAeT €CTECTBEHHAs KNACCH(H-
Kauusi XHMHuyeckux 3/1eMEHTOB — IMepHOAHYeCKasi CHCTEMd XHMH-
HECKHX 3jiemenToB. HarnisgHo oHa H300pakaeTcsi IMEPHOAHYECKOiH
Tabauuei xumnueckux anementos (puc. IT). .

Pacemorpum nogpoGuee meproabl NEpPHOAHYECKOH CHCTEMBI. Bl
TO3HAKOMI/IHCh €O CTPOEHHEM 3JEKTPOHHLIX 0GOJIOUEK ATOMOB 3ne-
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HaMH. DTH 3JeKTPOHHbIE 06naKa
OT/HYAIOTCA APYr OT Apyra He
TOJbKO Pa3MEPOM, HO W pacrno-
J1I0XKEHHEM B TNpPOCTPAHCTBE: OHM
pacnosaraioTcsi BAoJb Tpex B3a-
HMHO IEpPNeHAHKYJISIPHBLIX oceH
KoopAHHAT (pHc. 66).
’ Koraa # ¢opma, u pasmep,
M pacnojioXxeHue B npocTpaHcTBe
006/1aK0B,  00pa3yeMblX  aByMs
3JIEKTPOHAMH, OJIHHAKOBLI, 06a
o6/1aKa COBMEILAIOTCs Apyr ¢
ApyroM, o0pasys oGilee nByx-
3/1eKTPOHHOE 061aK0. DJIEKTPOHE,
obpasyioliue Takoe 06Jako, Mbl
GyzeM Ha3blBaTb ClapeHHBIMH.
B kaxaom arome cylecTsyer
He Gosiee ABYX 3/EKTPOHOB, 06-
. J1aKa KOTOPbIX OJHHAKOBLI H MO
(opmMe, H MO BEJHUHHE, H M0 PACMONOKEHHIO B MpocTpaHcTBe. B ato-
Me CJIeAYIOUIEro 3a BOAOPOJOM 3JeMeHTd — TrelHsi — obJaka 0GOoHX
$-3JIEKTPOHOB 06pasyioT obluee, ABYX3JeKTPOHHOE 06s1aKko cdepHue-
ckoli ¢opmbl. Takoe ke ABYX3JIEKTPOHHOE O06JAKO CONEPKHTCA B
BHIE BHYTPEHHEro cJos B aToMax BCeX MOC/IEAYIOLHX 3JeMEHTOB.

PaccMOTpHM Tenepb pHcyHok 66, H300pakaiouwuii ctpoenne
HApPY)XHOrO 3JIEKTPOHHOTO CJIO5i B aTOMaX 3JIEMEHTOB 2-ro mephona.
B aTtome JIMTHSI HapyXHblfl CJIOH MPeACTaBJEH OAHHM S-3J1€KTPOHOM,
06/1aK0 KOTOpPOro Hmeer cdepuueckylo (opmy, HO pasmep, 3HauM-
TEJbHO MPEBOCXOASIUHA pa3Mep BHYTPEHHErO 3JEKTPOHHOTO oGJaKa.
JlBa S-3/1€KTPOHA HAPYXKHOTO CJ0Si B aTome OepH/JIHST 06pasylor
o61iee ABYX3AeKTPOHHOE 06/1aK0, KaKk B aTome renusi. JIByxsaekTpon-
‘uble 06JaKa Ha PHCYHKe 3akpalueHbl. BHyTpennue cnon mnokasaubl
TOJNBKO Y JIHTHS H GEPHIIHSA.

Hauunas ¢ Gopa, B aTaMax NOSIBJASIOTCS p-3JIeKTPOHbLL. B atome
Gopa OJMH TaKo#H 3JeKTpoH. B artome yriepoaa aABa p-3.eKTpoHa.
Wx o6naka oanHakoBoro pasmepa. Onu 06pa3yioT ABe B3aHMHO
1epreHAHKYJIsIpHble OHO3JIEKTPOHHbIE «BOCbMEpKH». Cuenyloumii,
TpeTHil P-3JEKTPOH B arome asora o6pasyeT Takoe Ke BBITAHYTOe
00/1aK0, KOTOpOe MEepPNeHAHKYJNPHO ABYM ApyruM obGuaakam. [Toay-
4aloTCsl TPH B3aHMHO MEPIeHAHKYJSPHbIe OAHO3JIEKTPOHHbIE «BOCb-
MEPKHY.

O621aK0 4eTBepTOro p-3JeKTPOHA B aToMe KHcaopoaa obGpasyer
¢ 06JaKOM OJHOTO M3 MNpPeALIeCTBYIOUHX pP-3/eKTPOHOB o0bilee
JBYX3JIEKTPOHHO® 00/1aKO0, 4 ABA OCTAJIbHbIX P-3JIEKTPOHA OCTaloTCH
HecnapeHHbIMH M MeXy HHMH coxpausercs yron 90°. B artome
¢ropa CleiyloWHi NATHIA P-31EKTPOH CMApHBAETCA elle C OAHHM
H3 OCTAIOUIHXCS SJEKTPOHOB, H B aTOMe OCTaeTcsi TOJbKO O
31eKTpOH HecnapeutbiM. Hakonel, B aTome HeoHa Bce WIECTb pP-3J1€K-

Puc. 65. Cxema 3JieKTpoHHOro obGaaka
atoma Bojopoaa
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Puc. 66. Cxema cTpoennsi HApyKHbIX 371eKTPOHHLIX cJoeB atoMos saementos II ne-
pHosa (ABYX3JEKTPOHHbBIE 06J1aKa BbUIEJNEHbl KPACHbLIM LLBETOM)

TPOHOB, KaK H JABa S-3JIEKTPOHA HAPYXXHOro CJos, OKa3blBAlOTCH
CrapeHHbIMH.

Tak xe MPOHCXOJHT 3alMOJHEHHE 3JIEKTPOHAMH HAapYyXXHOro cJjos
Y aTtomMOB 3JIeMEHTOB BCeX CJeAYIOIHX MEePpHOAOB: ATOMbI LIEJOYHBIX
MEeTAJJIOB UMEIOT MO OAHOMY HECMapeHHOMY S-3JIEKTPOHY B HapyX-
HOM caoe. Takoe xe CTPOCHHE HMeeT Hapy)Kthﬁ /0l aToMa HeoHa
H aTomMoB BCex CJeAyOULHX 338 HEOHOM HHEpPTHBIX anemMeHToB. OH
COCTOHT M3 ABYX S$-3JE€KTPOHOB H LIECTH p-3J'I€KTPO.HOB. Bce anek-
TPOHBLI B HApyXHOM CJIOE aTOMOB HHEPTHBIX 3J1eMEHTOB CIlapeHHble,

CJ'I('}JLOBGTCJleO. ¢ BO3pacTaHHEM NOpsIAKOBOro HOMEpa 3JeMeHTa
NEePHOAHYECKH H3MEHSIeTCsl CTPOEHHE HapYXHbIX ANEKTPOHHBIX CJI0€B
aTOMOB 3JIEMEHTOB.

2 I. O6GvsichHTe nNEPHOAHYECKHII 3AKOH C TOUKH 3peHHs TEOpHH CTPOeHHs
& AaTOMOB,
A 2. He oGpawascs k pucyuky 1, coctanbTe 3JEKTPOHIYIO CXCMY CTPOCHHSA

atomon: a) yraepopa (Ne 6), 6) dochopa (Ne 15), B) aprona (Ne 18),
r) amomunnsi (Ne 13), 1) xaopa (Ne 17).

§ 62. Mepuonnueckas cucremMa XMMHYECKHX 3J1EMEHTOB.
Maansie n Goabwue nepuoabl

M3 nepuopmnueckoro 3akoHa BbITEKAeT eCTECTBEHHAS KJIACCH(H-
KallHsl XHMHYECKHX SJIeMEHTOB — MMepHOJHYECKasl CHCTeMa XHMH-
YeCKHX ssemenToB. HarisiiHo oHa H300pa)kaercsi MepHOAHUYECKOH
Tabauueii xumnueckux saementos (puc. III). |

PaccmoTpum noapoGHee MepHOAb! MEpHOAMUECKOl cHcTeMbl. Bel
TNO3HAKOMHIHCH CO CTPOEHHEM 3JEKTPOHHbIX O0OJIOHEK dTOMOB 3Jje-
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MEHTOB Tpex mnepBbix nepHogoB. OHu BMewlaloT B ceGsi: mepBhlil
nepuoj — 2 3sjeMeHTra, BTOPOH H TpPeTHil — no 8 31eMeHTOB. DTH
NEepHONLI HA3bIBAIOTCS Maasimy. B Manblx mepHOAax C BO3pacTaHHeM
MOPALKOBOrO HOMEpa 3JEeMEeHTAa BCSHKHH pas n06aBJSIOTCA 3JeK-
TPOHbI K HapYXXHOMY CJIOIO aTtoma. .

OsHakomumest Tenepb no Tabuuue 14 co cTpoeHHeM 3JeKTpOH-
HBIX 060JI04EK aTOMOB, 0GPa3yIOUHX CAEAYIOUHH, YeTBEPTHIH nepH-
of. DTOT MEpHOJ, KaKk H MPEALIECTBYIOUIHE eMy MaJible, HAYHHAETCs
WeJNoYHbIM MeTaniom kaauem (Ne 19). B artome kanus nmosiBasiercs
HOBbIl CJIOH, NpeACTaBJEHHbIH OJHHM 3JeKTPOHOM. Y KajbLus
(Ne 20) k Hemy mpucoOenHHsieTCsl BTOPOH 3/1eKTpoH. Eciiu Gbl H aaib-
1e 3JIGKTPOHbI MPUCOEAHHANHCH K Hapy»XHOMY CJOIO, TO BOCbMOE
MECTO B MepHoie A0JuKeH Obll Obl 3aHATb HHEPTHBIH 3JEMEHT, a
nepes HAM ragored. Ho BMecTo HHEPTHOrO 3JIeMEHTa BOCbMOE
MECTO 3aHHMaeT B 4-M nepHOJe BCeM H3BECTHbIH METaJJ Keje3o.
Meraniamy OKasbiBAIOTCS M 3JEMEHThI, NPELIECTBYIOLLHE 3Keeay.

Taoanua 14

Crpoenue atomos anementos IV nepuona

Mopsa- ' Pacnpeaeaenne  sackrpoion 1o camis

Kosbiit Xumuuecknit sacment Lol

MRANER 1 1 1 v
19 Kaaui 2 8 8 1
20 Kaasyui 2 8 8 2
21 Cranduil 2 8 8-+ 1 2
22 Turan 2 8 842 2
23 Barnadui 2 8 8+3 2
24 Xpon 2 8 8+5 1
25 Mapeaney 2 8 8+5 2
26 Keaeao 2 8 8+6 P
7 KoGaasr 2 8 8+7 2
28 Hukean 2 8 848 2
29 Mede 2 8 18 1
30 s 2 8 18 2
34 Ceaen Se 2 8 18 6
35 Bpos Br 2 8 18 7
36 Kpunrou Kr 2 8 18 8

(Tpuseuwanme: Haspanus 51¢MEUTOB-MCTAIIOB AQHBL APYTHM wpHpTOM.
XHMHueckie 3Haki MeMeHTOB NOGOUHON NOArPYINbl 3aKT0UCHD]
B PaMKy.




Hauunas ¢ Tperbero anementa — ckananst (Ne 21), B 4-m nepuo-
[€ HAKOMJIEHHE 3NCKTPOHOB B HAPYKHOM (YETBEPTOM) CJI0€ aTOMOB
C BO3pacCTaHHEM MOPSLKOBOrO HOMEpa BpPEMEHHO MNpekpailaercs, a
BO30GHOBJISIETCS] HAKOMJEHHE 3JIEKTPOHOB B INpeanocjaeaHeM (Tpersb-
eM) csioe, MoKa 4HeJ0 HX B Hem He Bo3pacrer ¢ 8 ao 18. IToka naer
Takasi «J0CTPOMKa» 3/JEKTPOHAMH MpPEANOCJAEHEr0 €jos, B HapyikK-
HOM cJloe, KaK mpaBwio, ocraercsi 2 aaekrpona (ta6a. 14). Ho
obiBaloT Hekalouenusi. Tlpu mepexope or Banaaus (Ne23) Kk xpomy
(Ne 24) u or uuxenss (Ne28) x mean (Ne29) Bmecre ¢ ouepegHbim
5/1€KTPOHOM TepeMellaercsi B NPEANOCHe/iHHA C/ol OAHH H3 ABYX
HAapY>XHbIX 3JIEKTPOHOB. B Hapy)XHOM cjoe aromMa MEAH OCTaercs
| sn1ekTpoH, a B npepnocienHeM HakanauBaercsi |8 3neKTPOHOB, H
Tenepb 3TOT (TPeTHii) CJO0H CTAHOBHTCA 3aBepIIEHHbIM. TakHM OH
OCTaeTCsl W Yy 3JeMEeHTCB, CJCAYIOUHX 32 MeAblo. Y 3THX 3JIeMEHTOB
BO306HOBJ/ISIETCA HAKOMJIEHHE 3JEKTPOHOB B HApy»KHOM cJoe, [oKa
HX YHCJIO, KAK H Y 3JIEMEHTOB MaJbiX MEPHOLOB, HE JOCTHIAeT BOCh-
MH y 3aBeplUAIOLLero MEepHO/L HHepPTHOro rasa — kpunrona (Ne 36).

Bnaronapsi Tomy uto B 4-if Mepuox B OTJIHUHE OT MaJblX MEPHO-
JI0B BKJIHHHBAIOTCS 3J1€MEHTHI, Y KOTOPBIX TMPOHCXOAHT «A0CTPOHKa»
3/EKTPOHAMH MPEeANOCAeHEr0 CJiosi, B MEPHOAE BO3pacTaeT YHCJI0
XHMHUECKHX 3/1eMeHTOB: HX cranoButes [8. [Mepuoabl, coaepxatiie
Gosee 8 31eMEHTOB, Ha3bIBAOTCH Goabwumu nepuogamu. bBoabuwine
NepPHO/bl, KAK H MaJble, TOXEe HAYHHAIOTCH LIEJOUHBIM METa/I10M
H TOXE 3aBeplIaloTesi HHEPTHLIM 3jiemedToM, Ho B manbix nepuo-
JAax Mepexoji OT ULeJOUHOT0 Meralja K HHEPTHOMY 3JCMEHTY MpoHc-
XOAHT uepe3 6, a B Goabwix — uepes GOJbILIEE YHCIO 1EMEHTOB.

H3o6pa3nrte 1eKTPOHHBLIC CXCMbl ATOMOB SJACMEHTOB € NOPSAKOBBIMH HOME-
pami: a) 33, 6) 37. Hazosute anementul

B nepuopnueckoii tabanie xumMuyeckHe memMeHThbl pacnpejenenbl
no nepuonam, psiaam, rpynnam u nogrpynnam. [lepuoas nponyme-
posaibl apaGekumu undpamMi B NMOPSAKE HX CACJOBAHHS APYr 3d
ApYroM. l-it nepuos cocTouT M3 2 31eMeNTOB — BOAOPOAA H FelHsl.
2-it 1 3-ii neproakl BKAIOUAIOT N0 8 aneMenton, 4-i H 5-il mepHoib —
no 18 snemenrtos, a 6-ii nepuon — 32 ssemenra. 7-it nepHos B
Hacrosiee spems skaiouaer 18 snemenros. Ou He 3akonuen, H pabo-
Ta N0 MOJAYYCHHIO APYrHX HOBLIX 3/EMEHTOB 3TOr0 MepHosa MHpo-
nomxaercsi. Hosmep nepuoda nokassisaer, CKOAbKO 34EKTPOHHbLX
CA0€8 UMEIOT ATOMbL IAEMEHTOS8 3T020 nepuoda (puc. | 1LBeTHOM
BKJIA/IKH ) .

Kaxabiit 6onbioi NepHOjL pa3buT Ha ABa psaAga. ITH pPHAAbL
CBA3AHDLL TPEMST 3/1eMEeHTAMK-METANIaMH, CXOAHLIMH MEXKAY cOoO0Oi,
HO HE HMEIOULUMH ceGe MOAOGHbBIX B MaJbix nepuonax. OcraibHbie
SJCMEHTLl  pa3MELUeHD! [MOA 3JeMeHTaMH MadblX nepuoaos. [lpu
TAKOM  DACHONOKEHHH KaXAblA 3JeMeHT GOJbLIOr0 nepHoad Mo-
Mafaer B OAHH BEPTHKAJIbHBIA CTONGEL C TEMH 3/MeMEHTAMH MaJjbix
NICPHOLOB, KOTOpbIE TMPOSIBASIOT OAHHAKOBYIO € HHM BHICWIYIO
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paacuriocts. Tak, 5-ii nepuon, waunwawoLMiics PyGHAHEM H KOH-
4alOUHHCA KCEHOHOM, pasGUT Ha aBa psaAja. BepxHu# psax KoHua-
eTcfl TPCMA METajlnaMu: pyTEeHHeM, POAHEM H Majiajnem, a HHXK-
HHH Psll HAYHHAeTcs cepeGpom. B o6oux panax Bhiciiasi BaJeHTHOCTb
3/NEMEHTOB B OKCHaax Bospacraer ot | (y pybumus u cepebpa)
10 8 (Y PYTeHHS W KceHOHa). '

Bep)u(HHH P Kax0ro GoO/bIIOrO MEepHOAA HMEeT YeTHblH HoMep
(4eTHBUH PSA), a HMKHUA — HeueTHbIH HOMep (HeueTHslii psan).
YeTHDIE PS/bI COACPIKAT TONBKO METAJLIbl, H JIHIb B KOHILE HEYETHBIX
pAAOB, T. €. B KOHLE Nepuoaa, NMOABJAIOTCA HEMETaJlbl.

CTpoeHHE aTOMOB 3JIEMEHTOB YETHbIX H HEUETHBIX PSAOB GOJBIINX
nepHoAOB HEOAHHAKOBO. B ueTHbIX pAAax TONbLKO y ABYX MNEpPBbIX
3/1eMEHTOB B MPEANOC/EAHEM CJI0€ COAePXHTCS 8 3JEKTPOHOB; Y
c/IEAYIOULHX 32 HHMH 3/1eMEHTOB BNJOTb f0 KOHIA YeTHOro psiaa
HIeT HAKOIUIEHHE 3JIeKTPOHOB B 9TOM cjioe. Takue sneMeHTbl Bblaese-
Hbl B T36JIHU.0 KeJTbiM uBeToM. B aromax 31eMEHTOB HeYeTHbIX
pANOB GOJbIIHX NEPHONOB NPEANOCAEHHI CIOW Y)Ke 3aBepluieH: OH
cOlePKHT |8 3J1eKTPOHOB, a 4MCNO 3/1EKTPOHOB B HAPYXKHOM CJlOe,
KaK M Yy S1eMeHTOB 2-ro u 3-ro mepHoaos, Bo3pacraer ¢ | mo 8.
B Kaxa0M nepHoje ¢ BO3pacTaHHEM MOPSIAKOBOrO HOMEpa 3JeMeHTa
WX METa/JIHYeCKHe CBOHCTBA OcC/abeBaloT, a HeMeTalJiHueckHe CBOM-
cTBa YCHIHBAlOTCS,

Mbi paccmo‘rpe.nu. KaK H3MEHSIIOTCS CBOHCTBA XMMHYCCKHX
2/ICMEHTOB B MEpHOAAX.

Tenepe paccMOTpHM, KaK H3MEHSIOTCS HX CBOMCTBA B BEPTHKAJb-
{ibIX cTON6LAX MepHOAHYECKOH Ta6JiH bl

§ 63. [pynnbi v nOArpyNNbI NEPHONHUECKOI CHCTEMBI
XHMHHYECKHX 3JIEeMEHTOB

DNIeMEHTb!, PACNOJIOXKEHHbBIE B OJHOM M TOM )€ BEPTHKAJbHOM
croabue NepHOAHYECKOH TaGaHUbl, COCTABASIIOT TPynny 3JeMEHTOB.
[lepuoanueckas TabJuia BK/IIOUAET BOCEMb Py 3JEMEHTOB, MPO-
HYMEPOBAHHLIX PHMCKHMH uuppamu. Bocbmasi rpynna COCTOHT H3
3/1eMEHTOB, CBA3bIBAIOLIHX YETHbIE H HEYETHbIC PAAbl OOJbUIHX [epPH-
OfOB, H HHEpTHbIX 3jemenToB. Kakos Homep rpynmbl, Takosa H
BbICLIASl BAJICHTHOCTb 3JIEMEHTOB 3TOH rpynnbl B COCAHHEHHAX C
kucaopoaoM. JIHIL HEMHOTHE 3/1eMEHTHl OTCTYNAlT OT 3TOr0 NpaBH-
na. Tak, 3/1eMeHT I rpynnul — Meab MOXET NposiBAsiTL BAJICHTHOCTD

ye Toabko 1, HO u 2, a saement VII rpynnst — ¢rop ne o6pasyer
cOe/HHEeHHI, B KOTOPLIX OH Obli Obl cemuBajeHTHbiM. K3 snementon
VIII rpynnbl JHIIb HEMHOTHe (HanpHMep, ocMui H KCEHOH) MpOosiB-

JSUOT B BBICLIHX OKCHAAX BAJEHTHOCTDb 8.

Boj0pOA MOMEIA0T HHOTAA B OAHOH rpynme co ULeJOUHBIMH
MeTa/laMH, TAK KaK ero BaJIeHTHOCTb B OKCHAE (Bose) paBHa 1.
Momewator ero u B VII rpynny, nmotomy uto aTtomy BOAOPOLA I
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ATOMaM rajlOreHOB He XBATA€T OAHOTO 3JIEKTPOHA 10 3aBeplueHHs
HAPYXKHOrO 3JIEKTPOHHOrO CJOS.

B 6-m nepuome mexay AByXBaNeHTHHIM MeTana0M Gapuem Ba
(Ne56) # uerpipexBaiieHTHBIM Mertamgom rapuuem Hf (Ne 72),
KpoMe OJHOro TpexBa/JieHTHOro 3nemeHta Javtaia La (Ne 57),
BKJIHHHBAlOTCSl eule 14 0COGEHHO CXOAHBIX C HHM MerainoB. Ouu
00pasyioT 0co6oe cemeldcTso nanTanoudos. TaK KaK JaHTaHOH/b!
CXO/Hbl MO CTPOEHHIO AaTOMa C JAHTAHOM H OOBIYHO TPEXBaJEHTHbI,
TO HM C JIJAHT4HOM OTBeJleHa B NMEPHOAHHYECKOH TabJiHLe TOJbKO OAHA
Knerka mexxay GapueM M ractHHeM, a mepeyeHb HX MO Mepe BO3pac-
TaHHSI MOPSAKOBBIX HOMEPOB MNPHBEAEH. OTAEAbHO MOA TabuHILeH.
Tak ke oTae/bHO MpHBELEHBLI 3/IEMEHTBI, CACAYIOUHE 33 AKTHHHCM
Ac, cemedicreo  akTuxoudos.

Oco6enHo 6/1H3KOe CXOACTBO MEXAY JAHTAHOHAAMH H aKTHHOHAA-
MH 00bsICHSIETCS TEM, UTO B HX ATOMaX 3JIEKTPOHbl 3aMOJHSIOT Tpe-
THH CHApy>XH cjioH, a B ABYX BHELWHHX CJIOfIX UHC/IO 3/MEKTPOIIOB
OCTAETCSH OJHHAKOBLIM.

Kaxgas rpynna sjemenTOoB COCTOMT W3 ABYX moarpynn. Xumi-
YECKHe 3HAKH 3JIeMEHTOB OJHOH MOATpYNMbl CMEILEHbl B 3aHHMac
MOH HMH KieTke BjeBo, a apyroii — snpaso. Tak, VII rpynna
BKJlouaer B ce0si MOArpynmy raJoreHoB H MOATPYNny Mapradiii
(Mn, Te¢, Re).

Moarpynnbi, B KOTOpPbie BXOAAT 3JEMEHTH H ManbiX, H GOMbUINX
NEPHOLOB, HA3LIBAIOT TJABHbLIMH, @ NOArPYNNbl, COCTOSILIHE TOJNBKO
W3 2j1eMeHTOR GONbMX nepHoaos, — noGounsimu. Tak, moxrpynna
ranorenos — rjapHasi, a [OATpynna Mapraiua — noGouHas mnoj-
rpynna VII rpynnbt.

B Kkakue e noarpynnbl — riaBHbie WA MOGOYHbIE — nonainy
I3BECTHLIC BaM HeMeraJJbl: yIViepoj, asoT, KHCI0poA, cepa, rajo-
CHBI, HHEPTHBIC 3jieMeHTh? Bce OHM BOWJH B rJIdBHBIC MOArpYMbl,
otHocstiumecs k rpynmam IV, V, VI, VII, VIII. Tlo6ounble noa-
TPYNNBI COCTOSIT TOJBKO H3 METaJJIoB. & ATOMO8 3IAEMEHTO8 21a8-
HbLX nodepynn 4uCAO INEKTPOHOB B8 HAPYICHOM 3AEKTPOHHOM CA0E
cosnadaer ¢ HOMEPOM epynnbL.

Buusy non Kaiuwii ll)"{)ynnoﬁ noanncansl o6uas Gopmysa Bbic-
WHX OKCHOB 3JIeMCHTOB H 061wast (popMyJia HX JICTY4HX BO}IOPOD.H:IX
coenntennit. O6ulas (popmyna BbICUIHX OKCHI0B O'I:HOCHTCH 1«; nscnelvi
3/IEMEHTAM JaHHOW rpynmbl He3aBHCHMO OT nNpHHAaAJIEXHOCT i
MEeHTa K rsasmoii aM noGouHoi mogrpynne. Jleryuue xe BOﬂgP:}ilo
Hble coeaMHenHsi 06pasyioT TOJbKO HeMeTalllbl. nl‘loamm'm;rbln"oﬂ
o6uiie (hopMyJibl JieTyuHX BOAOPOAHBIX COCAHHCHHH noan
3HAKAMH 3JIEMEHTOB rJaBHbIX MOArpynf.

B kaxaoii rnaBHOil moArpynne ¢ BO3pACTAHHEM nopm}xogore(z
HOMepa 3jieMeHTOB MeTaJiiyeckue CBOMCTBA yCHIHBAIOTCH, d HEM )
Tannuueckue ocsaGealor. Tak, y LLEJNOYHBIX METaMIOB Memnmt
YecKHe CBOICTBA yCHJIHBAIOTCA C BO3pACTaHHEM HOPMKOOSBO;:T::"’VL‘M
Pa, a y rajoreHoB HeMeTaJJIHIEeCKHE cBoHcTBA € BO3p
NOpsiAKOBOro HoMepa ocjabeBaloT.
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1. Kakoe mecto B NepHOLMYECKON CHCTEMe 3aHMMAIOT 3JEMEHTBI, B aTOMax
KOTOPLIX B NPEANOCAeHEM CJI0R COEPIKHUTCH 3JeKTPoHOB: a) 8, 6) 182

- 2. CKOABKO 3JEKTPOHOB COACPIKHTCH B HapyXKHOM H CKONbKO B MPeAbIAYLIEM
3AEKTPOHHOM ¢J0e y aToMoB: a) cepe6pa (Ne 47), 6) aosora (Ne 79), B) pa-
ans (No 88), r) umnka (Ne 30), n) prytu (Ne 80), e) ceuuua (Ne 82),
x) onopa (Ne 50), 3) teanypa (Ne 52), u) Boabdpama (Ne 74), k) TtaH-
Tana (Ne 73), a) peunsi (Ne 75), m) uupkouus (Ne 40)? [las KakuX 3Jje-
MEHTOB Bbl MOKETE PEellHTh BOMPOC JHUlb MPeANnoJoKHTe bH0? [Touemy?

3. Uto Takoe: a) nepsoa, 6) rpynna, B) MOArpynna B MEPHOAHYECKONH CH-
creme? :

4. Kaxas 3aKOHOMEePHOCTb NPOSBASETCSs B TOM, 4TO B [JIABHOH MNOArpynne
IIT rpynnsl Gop — Hemeraas, a anIOMHHHI — MeTana?

5. IMo KakuM npu3HaKaMm XHMHYECKHE 3JeMEHTbl OOBeAMHSIOTCS d) B rpynmy,
6) B noarpynny?

6%, TlioTHOCTH MO BOAOPOAY a3006Pa3HOTO BHICLIENO OKCHAA XHMHUYECKOro
J/eMenTa pasHa npubausnTenbHo 22. KakoBa oTHocHTEabHAs aToMHas macca
310r0 3jemenTa? MoTHBHpYITE OTBeT, OnNHpasich Ha MEPHOAHYECKHi 3aKOH.
‘Hazosute snement H OXapakTepHayiiTe ero MECTONOJOXKEHHE B NEpPHOAHUECKOiH
TaGauue. Jlokaxxute, YTo pelieHHe eAHHCTBEeHHOe.

§ 64. XapakrepucTuKa 3/eMeHTa MO €ro MoJOMeHHI0
B NEPHOAHYECKOH Tabiuue U CTPOEHHIO aTtoma

[10 MOJI0KEHHIO B MEPHOAHYECKOH Ta6J/IHILE MOXKHO OXapaKTepH30-
BaTh 1000 XHMHYECKHHT 1eMeHT. PaccMOTpHM 9TO HA nNpUMepe Kallb-
uust (Ne 20). On Haxoputes B 4-M — GONbUIOM — MEPHOJE, B F1aBHOH
noarpynmne 11 rpynnsl, B yetHom psiny. Tak Kak uerHble psiibl 60JbILIHX
1ICPHOAOB COCTOSIT TOJNLKO H3 METaJJIOB, KaJabLHii A0JKeH ObITh METaJ-
J10M. DTO 31eMeHT BTOPOi rpynmsl, 3Hauut, Gopmyda ero okenaa CaO,
a JIeTyuero BOJOPOAHOrO COefHHeHNs Kabihii He o6pasyer. [1o cBoii-
CcTBaM KaJbUHH A0JKEH ObiTh CXOAEH € BbIIIECTOSLULHM 3J1€MEHTOM —
mMarHuem, Ho o6Jjazath 6oJiee Pe3KO BbIpaXKEHHBIMH METa/IHYECKHMH
CBOMCTBAMH. A YTO MOXHO 34KIIOUHTH O CTPOCHHH aTOMa Kallbilusi?

[Mopsiakosotilt Homep ero 20, 3nauut, sapsan aapa + 20, a sJ1eKT-
poHHast 060/04Ka cocTonT K3 20 anekTpoHoB. Kak Bam yre H3Bect-
HO, Y ATOMA CTOJBKO 3JCKTPOHHBIX CJO€B, KAKOB HOMEp rnepHoaa, B
KOTOpOM Haxoautes ssement. CienoBaTenbHo, B aToMe KalbUHS
4 371eKTPOHibIX caod (4-it nepHon). B HapyKHOM 3/€KTPOHHOM cJjlO€
ATOMA 3JEMEHTOB TJIABHbIX MOATPYMMN COMAEPKHTCS CTOJNBKO 3JEKTPO-
HOB, KAKOB HOMEp rpynnbl. (DTO He OTHOCHTCS K 3jJemMeHTaM noGou-
HbIX TOATPYNN, TAaK KakK y HHX 3al0/HSETCs 3JIEKTPOHAMH MpPe-
nocaenHHi  caoil.) Kanbluii HaXOAHTCs B [JIaBHOW mnoarpynmne
[I rpynnbl. B HapyHOM CJ0e €ro aTomMa COAePMHTCS 2 /MEKTPOHA.

[TpOLOJIKHM COMOCTABJICHHE 3IEKTPOHHOTO CTPOCHHS aTOMOB dJie-
MeHTOB, 0OpaTHBLIKCL K Tabauue 14 W K MepHOAHYECKOH TabJHLe.
Eciu HaM 3ajaHa cxema CTPOECHHSI aTOMa KaKOro-iH6o 3JemMenTa,
70 no Hell Mbl OGBIMHO MOXKEM CKa3aTb, SIBJSIETCS JIH 3JEMEHT MeTal-
JOM MM HeMEeTauJaom; obpallaeM BHHUMaHHE ONATb-TAKH Ha Hapyx-
Hblil caoil, ¥ aTOMOB MeTaJJIoB OH [laJeK OT 3aBeplieHHsi — COAep-
SKHT MaJoe UHCIO 3IeKTPOHOB, Kak npaBuio, | uam 2 371eKTpoHa,
a y aToMOB HEMETAJIoB HapyXHblii cn0il 3aBepuieH WiH OMH30K K
3aBeplIeHHIO.
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Hekamouenne, kasanocn G, npeactanisior SACMCENTH, 0bpa-
3yloutne nepBblil MEpHOL: BOAOPOA W rednht, Ho xors g WADY A HOM
(emnucrsennom!) cioe atoma resns COMCPAMWTCH BOCTO 2 mierTpona,
3TOT cqi0ii  yxe sasepiuci. B uapymion (epnncricinom!)  eaoe
aToMa BOAOPOAA JIALIL OMH CKTPON, HO CAOH GAUAOK K saBepiie-
HHIO: 1O 3aBEPLICHHS B HEM HEAOCTACT BIOPOIG 2/CKTPONH

HTak, atombl MeTAMIOB OTAHMAIOTCH OT ATOMOB HEMETAMIOR 10
CTPOCHHIO — MaJIbIM UHCAOM INCKTPOHOB B HAPY/KHOM CI0C, a 1o
CBOMCTBAM — c/1aGoii  CBA3AHHOCTBIO 5THX  SNCKTPOHOB ¢ SULPOM
aroma. [louemy Hapyscuble EKTPOHBLI B ATOMAX MCTAJNIOB CBA3AHBI

+ C fApom cna60? Oun yAepKHBAIOTCH B ATOME NPHTAKEIHEM ATOM-
HOTO ocToBa — siApa, OKPYXKEHHOIO BHYTPCHHHMH CJOSIMH 3JCKTPO-
HOB. OueBHAHO, UTO 3apsIR ATOMHOTO OCTOBA MOJOMKHTEICH 1 YHCACH-
HO paBeH uyHCJy Hapy»HbIX 3JEKTPOHOB: Y 3jementos | rpynmbl
3apsin aromHoro ocroBa paseH + |, y aaementos Il rpynnbi + 2,
Y 3aementos III rpynnbl (rnaBHoit moarpynmbt) + 3 u 1. 1. M3 kypea
busHKkH Bam H3BeCTHO, UTO PA3HOHMEHHO 3apsKCHHbIE Tena MnpH-
TATHBAIOTCS ApYr K ApYry ¢ Tem Goablued cujioi, uem GoJbuie HX
3apAAbLl H YeM MEeHbLIe pAacCTOsIHHE MeXy HHMH. B kaKzpom nepuoae
C NPHOJHIKEHHEM HADPYXKHOTO CI0sl aToMa K 3aBEpIUeHHIO 3apsil
ATOMHOro ocToBa BCE (oJiee BO3PACTaeT, a pPajHyC YMEeHbLIAeTCH,
I03TOMY cBA3L Hapy:KHBLIX 3JIEKTPOHOB C 4TOMOM Bce 6oJjiee ynpou-
HSeTCsl. DTO MPHBOAMT K TOMY, YTO B KaXK/lOM MepHoe ¢ BO3pacra-
HHEM [OPsIAKOBOro HOMEpa 3JEMEHTOB MeTa/jHuyeckHe CBOHCTBA Y
HHX cHayana ocna6eBaloT, a 3aTeM CMEHSIIOTCS HeMEeTaJlTHYeCKHMH.

Kak usmensiorcst csoiicTBa 51€MEHTOB B IJIABHLIX MOATPYNmax?
B rnasubix nmoarpynnax, wanmpumep Li, Na, K, Rb, Cs nmn F, CI,
Br, 1, sapsin atomioro octoBa 0cTA€TCA OLHHM H TEM XK€, HO YBeJH-
HHBACTCSl YHCJIO JIEKTPOHHbLIX CJIOEB, @ BCJAGACTBHE 3TOrO BO3pACTAEeT
Panuyc aroma. HapyxHble 3JEKTPOHbI Bce Gosiee yAaJisiorcs m’
ATOMHOro sigpa, W NpHTSIKEHHE WX K Hemy ocia6eBaer. I-[OETOM’)
UEM GOJIblIe MOPSLKOBBIH HOMEp 3/1eMeHTa, TeM Jierie OT ero aroma
OTUWCMVIAIOTCs  HapyKHble IJNCKTPOHbL: METAIHUCCKHE CBOHCTBA
SJMEMEHTOB B TyIaBHbIX MOATPYNNax C BO3pAaCTaHHEM MOPSAKOBOro
HOMepa ycuausalores. To Mbl H HAGJIOAANH B MOArPYyne (ETOYHBIX
MeTasos, ’

Uem caaGee yjepHBaeT aTOM COGCTBEHHbIE MEKTPOHE, T(_-
TPYZAHee npucoeanHsier oH K ce6e 106aBOYHbIC MEKTPOHbI: HeMeTaJ
JHYECKHE CBOMCTBA 3J1€MEHTOB B TJIABHLIX MOArpynmax ¢ Bo3pacra-
HHEM NOpAAKOBOrO HOMEpa ocaabeBaiorT. DTO Mbl H uaﬁdmonama :1
noarpynmne rajnoredoB. B aromMax MeTajJoB HapyXKHble 3JEKTPOH
CBA3aHBI €160, B 4TOMAX HEMETANOB — NPOYHO. DTHM OOBLACHACT-
CH pasnuumue HU3HyeCKHX CBOHCTB METAJJIOB H HEMETAJIOB B cnoﬁog-
HOM coCTOsiHHH. Y MeTaJ/JIOB HAapyKHbIE JMEKTPOHbI HACTO/IBKO CJ1a00
CBA3AHBI, YTO MOryT OTPLIBATLCS OT ATOMOB H CBOGOHO 6/1}/»(;1:1;;
MEXKLY HHMH. OTH cBOGOAHO OayXKaalouiHe 3JlCKTp‘0H§>l.‘ KdK“B lo,
H3BECTHO M3 Kypea (pH3HKH, H COOGILAIOT MeTaJmnM’ﬂlunpuluc?Kgﬁ'
NPOBOAUMOCTh (a TaKkxe ApyrHe XapaKTepHbie (u3iueckue CB
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cTBa). B THNHYHBIX e HemeTanax BCe JNCKTPOHBI MPOYHO CBH3AHDI
C aTOMaMH, CBOGOAHbIE 3JIEKTPOHBI OTCYTCTBYIOT, NMO3TOMY OTCYTCT-

BYET H S/IEKTPHYECKAsi NPOBOJAWMOCTb y COOTBETCTBYIOUIMX MPOCTHIX
BELLeCTB.

Hawm npencrout panee y6exntbesi B TOM, YTO He TONBKO O6LIHE
(hM3HUECKHEe, HO U OGLLHE XHMHYECKHEe CBOHCTBA METAaJIOB H HeMe-
Ta/JIOB OOYC/IOBJIMBAIOTCS TOH e NPHUHHOM: C1a60i CBA3BIO Hapyx-

HBIX 3JIEKTPOHOB B aTOMAax METAJJIOB H npouHoﬁ B atomax Heme-
TaNJoB.

I. ATOMEI Kakux 3/1eMEHTOB HMelOT 3aBepLICHHBIT HAPYXXHBIH 3JICKTPOHHBIH
cn10it? CKOJILKO 3/1EKTPOHOB B HEM COLepIKHTCS?

s 2. CKO/IbKO 3/ICKTPOHOB HEJOCTAeT A0 3aBepLieHHs HAPYXHOro 3JIGKTPOHHOrO
ClI0sl aTOMYy BOJIOpPOAA, aTOMY KHCJIOPOAA, aTOMY Cepbl, aToMy a3oTa?
3. Ha30BHTE YHC/IO 3/1EKTPOHHBLIX CJOBB M WHCAO 3MEKTPOHOB B HAPYXKHOM
C/IOE aTOMOB 3/CMEHTOB C MOPALKOBBIMH HOMepamu: a) 55, 6) 53, B) 84,
r) 88, 1) 33, e) 36. Hasosute Kaablii XHMHYECKHH 3/1€MEHT.
4. Onuuwnre cpoiicrpa: a) mapranua, 6) asora, B) ocdopa, r) panoua,
OCHOBBIBAAICh HA MOJIOXKEHHH 3JIEMEHTOB B nmepHoaHYecKoi cucreme, Onucanue
cocTapbTe no naany: Ne nepioaa, Ne rpynnul, raapHasi wian noGouHast NOA-
rpynna, Merain wid Hemeraan, dopmysa Bhiculero OKcHaa, of6pa3yer JH
JieTy4ee COCAHHEHHe C BOAOPOAOM, ecii ob6pa3yer, KakoBa €ro XHMHYECKas
hopMy/ia, KaKoB 3apsii sApa aToMa M UYHCAO SJAEKTPOHOB, CKOJBLKO 31EKTPOH-
HBIX C/IOCB B aTOME, CKO/bKO 37EKTPOHOB B HAPYKHOM cjioe, siBJsieTCs Jn
coit 3aBepLieHHBIM.
5. Onpesennte No rpynnbt ¥ psa (4eTHbI HAH HedweTHbIl) 3JeMenTa, MeTal
OH WJIH HEeMeTa/Jl Mo C/eaylouldM NpH3HaKaM: a) B HApYXKHOM CJOe aTtoMa
6 snexTponos, B npeanociaeanem 18 anekTponos; 6) B mapyxnom caoe 4,
B npeanocqaesiem 18 31eKTpOHOB; B) B HApyXKHOM cjioe 2, B NpeanociesHen
14 35eKTpoHOB; r) B HapyXHOM caoe 1, B npeanocieanem 16 3JeKTPOHOB.

1. [TocTpoiiTe W3 NPHrOTOBJCHHBIX BaMi panee KapTouck saementop 2-ii ne-
PHOJL, 3AMEHHB KAPTOYKY C MPABHIbHLIM 3HAYCHHEM OTHOCHTEJAbHON ATOMHOM
Macchl GepHIIHA KapTOYKOiH C HempaBHJALHBIM 3HaueHHeM (NPHHHMABUIIMCA
a0 J. W. Menjeneesa) ortHocHTenbHOH atomuoit macce (13,5) u uenpa-
BUIbHOH BanentHocTbio (3). BuifiBuTE HapylleHusi NepHOAHUECKOro 3aKOHa,
KOTOPbIC BO3HHKIH Gbl TMPH TAaKOH NepecTaloBKe 3JeMCHTOB.

2. OT/0XKHTE B CTOPOHY JIOGYI0 H3 TNpPHrOTOBJIEHHBIX BAMI KapTouex H Mo-
NpoGYHTE H3 OCTa/LHLIX MOCTPOHTb 2-ff K 3-if MepHOALI, NMOMECTHB HX APYr
NOA APYroM, KaK noctynanH panee. BuisiBUTe Bce HapywenHs NepHOAHYECKOro
3aKOHa, KOTOpble 0GHapy)XaTcsl npH Takoil paccranoske. Kak MOXHO y3HaTh,
MEXAY KAKHMH 3/1eMeHTaMH NPONyILeH /EMEHT, He npuberast K HanHCaHHbLIM
Ha KapTOYKaX NOPSAKOBHIM HOMEpaM?

§ 65. MMoHATHE O NMpeBpalleHHH XUMHYECKHX 3J1EMEHTOB

U3 onpenenenns NOHSATHA «XHMHYECKHH 3JIeMEHT» BbITEKaer, uTo
3J€MEeHT COXPaHSIeTcs, NMoKa COXpaHsieTcsi 3apsiA siiep ero aTomoB.
XHMHUYECKHH 3JIeMEHT MpeBpallaeTcs B APYroi 3/JeMeHT, eC/aH H3me-
HsieTcsi 3apsAi s4ep ero aToMoB.

Tak, 3N1eMeHTbl ¢ HaHGOJbIIHMH MOPALKOBBIMH HOMEpPaMH MocTe-
[IeHHO CAaMONpPOH3BOJIbHO paspyllaloTcsi, NpeBpaulasicb B Apyrue
sneMeHTbl. BbiOpachiBaemble NMPH 3TOM H3 HX si1€p YacTHIbI B CBOIO
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ouepelb MOTYT Bbi3BATh MpPEBPALLEHHE OAHHX XHMIIUCCKHX 3JEMEHTOB
B aApyrxe. Takue npeBpallleHHs 3JEMEHTOB Ha3blBAIOTCH SAePHBIMH
peaxkuHsiMH, OHH H3y4aloTcsl B (H3HKE.

Jlna npeBpalleHHs OAHMX 3JEMEHTOB B JpyrHe B HacTosllee
BPeMs HCIOJb3YIOT HE TOJILKO NMOTOKH OBICTPO ABHXYULHXCS YacTHL,
BhIOpacbiBaeMbiX NpH pafHoakTHBHOM pacnajne. [TonoGHbie xe noto-
KH YacTHL, CNOCOGHBIX paspyliaTh Siipa aTOMOB HJIH MPHCOE/IH-
HATBCA K HHM, I10Jly4aioT HCKYCCTBEHHO B 0COObIX ycraHoBKax. C nx
MOMOILBIO YAAN0Ch OCYLIECTBHTb COTHH SAEPHBIX MpPEBPALIECHHH H
€O3/1aTh TAKHE PA3HOBHAHOCTH aTOMOB, KOTOpLIE B NPHPOJE HE OOHA-
pyxeHbl. Tak OblIH MONyYeHbl H30TOMBI YXKE H3BECTHBIX 3JIEMEHTOB:
yrieposa, Kuciaopoaa, ¢ocdopa v ap. OT cyllecTBYIOUHX B NPHPOAE
H30TOMOB 3THX 3JIEMEHTOB HOBblE, HCKYCCTBEHHO MOJYY€HHbIE H30TO-
Nl OTJIHYAIOTCSI He TOJILKO OTHOCHTENBHOH ATOMHOH MaccoH, HO M
CHJIbHOH paJHOAKTHBHOCTbIO. [103TOMY OHH H HE COXPaHWJIHCh B
npupone. MckyccTBeHHO moJiydeHbl TaK»Ke HOBbIe XHMHUYECKHe 3Jie-
MEHTbl C MOPSIIKOBLIMH HOMEpamH, MpPeBbIUIAIOIMHMH NOPSAKOBLIA
HOMEp ypaHa.

Tak, anement Ne 101 — menmenesuii (Md) — 6bi1 nosyuex M3
APYrOro, TOXE€ HCKYCCTBEHHO MOJYYeHHOTO 3JIeMEHTa ¢ TOPS/AKOBbIM
Homepom 99 — sitHwreitnua (Es) — nocpeactsoM 6omM6apaHPOBKH
SHHIITEAHUA SAPAMH aTroMa reius, PasOrHAHHBIMM [0 OTrpOMHbIX
ckopocreii, yTOGH npeonosieTh B3aWMHOe OTTajKHBaHHe sinep. [lpu
3TOM §iJipa renus c 3apsanom 2 BCTpeHaHCb ¢ siApamH 3JIeMEéHTa
Ne 99, cauBanuch ¢ HUMHM, H TOJyyaJHCh HOBble siipa ¢ 3apsiioM
2+99=101. TlpursirnBasi 31€KTPOHBI, OHH CTAHOBHJIHCH ATOMamH
HOBOI'O 3JemMenya:

s9Es+,He=,,Md

(3apsiabl siaep atoma o0603HAayaloTCs MOJA 3HAKOM XHMHYECKOTO
3neMeHTa cieBa). B co3gaHun HOBBIX XHMHYECKHX 3JIeMEHTOB NEpHO-
JHYCCKHIl 3AKOH HEH3MEHHO CJYXHT TAKHM )K€ PYKOBOACTBOM, Kak
pauee Nnph MoHcKax ewie He OTKPHLITHIX 31eMeHTOB B npupoje. ITosto-
MY SJIEMEHT C MOpsiakoBbIM HoMepoM 101 H Gbll HA3BaH OTKPLIBLUMMH
€ro aMEepHKAaHCKHMH XHMHKaMH MEHJeJIeBHEM — «B YECTb BEJIHKOro
pycckoro xumuka J[Imutpusi MenjeneeBa, BHepBble HCNOJb30BAB-
IIEro MEepHOAHYECKYIO CHCTEMY AJISl MpeAcKasaHWs CBOHCTB elle He
OTKPBITHIX 3JIEMEHTOB».

Onul W3 cnocoGos NoJyyeHHsi He HAHJEHHbIX B MPHPOLE H30-
TONOB YK€ H3BCCTHLIX 3JIEMEHTOB 3aKJIOYAeTCsl B MOMEULEHHH Be-
UIECTB B aTOMHblE peakTopbl, B KOTOPbIX HENpepbiBHO 0CBOGOXKAAIOT-
cs neurpouu Slnpa npuposHbIX HepajHOAKTHBHBIX H3OTONOB, 3aXBa-
ThIBas HEHTPOH, yBenuuupaior cBolo maccy Ha | a.e.M. IMosyuaercs
PajHOAKTHBHbIN H30TON TOro e camMoro 3J1eMeHTa, HanpHMep:

58 1, _ 59
seFe+qn=sFe
(neATPOH 06O3Hauaercst yiaTHHCKON GYKBO#H 7).
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PanioakTupipie u30TONbI 3NEMEHTa 0611a4AI0T TEMH e XHMH-
YEeCKHMH CBOHCTBaMH, BCTYMAIOT B T€ JK€ peaKlHH, KaK HepamHo-
aKkTHBHbIC. Hapaphe ¢ moc/ielHMMH OHM Y4acTBYIOT M B (PMU3HOJOTH-
YECKHMX  mpoueccax, HanpuMMep MCKYCCTBEHHBIH paaMOaKTHBHbIH
H30TON YIiepona yyacTByeT B NPOIECCe YCBOEHWS MPHPOAHOrO yrije-
poAd pacrennsivu. Mx sierko onpefesinTb B o6padyemblX HMH CO€MIH-
HEHHAX € NOMOIILbI0 NPUGOPOB, 06HAPYXKHBAIOIIHX PALAHOAKTHBHOCTD.
Pflnnoaxmnuoc-rb CTAHOBMTCH KaK Obl «METKOW», MO KOTOPOH OHH
0bHAPYXKHBaioTesi. [103TOMY TaKHe aTOMBl MOJYYHJIH Ha3BAHHE «Me-
YeHbe» aTombl. Tak, pacTeHue NMHTAIOT B TEUEHHE HEKOTOPOro Bpeme-
i YTIIEKHCIIBIM ragoM ¢ HHYTOXXHOH MPHUMECHIO K HeMY paJHOaKTHB-

_ HOro OKcupa yrjepopa (IV). 3arem u3BAeKaloT M3 pacTeHHs uepes
pa3HBIC CPOKH oGpasyioulMecss B HeM OpraHHYecKHe COeIMHEHHS.
YcTauaBiuBasi, KkakMe W3 HHX CTAHOBATCSH palHOAKTHBHBIMH
(T. €. BKJIOYAiOT B CBOil COCTAB PaAHOAKTHBHLI YrJepoa), 3aKiio-
4aioT, Y€pe3 Kakue npomMexKyTOUHLIE COEAHHEHHSI H B KakoH nocine-
AOBATE/bHOCTH MEPeXOAMT B PACTEHHE YrJepoj, Mpexje 4Yem OH
BOHJIET B COCTAB KpaxmaJa.

§ 66. 3uauenue nepuognueckoro 3akona

3HaueHue BesKoi HAYUHON TEOPHH 3AKNIOUACTCS HE TOJNbKO B TOM,
4TO OHA OODBACHSIET y:Ke H3BeCTHble (AaKThl, HO M B TOM, YTO OHA
OTKPbIBAET BO3MOMKHOCTb MPEACKA3biBATb HOBble (aKThI.

Korpa JI. Y. MenpeneeB paboran Haa o60CHOBAHHEM MEPHOMLH-
YeCKOro 3aKOHa, OLIIO H3BECTHO JHLUbL 63 s1eMeHTa H OTHOCHTEJIbHbIe
ATOMHBIE MAcChl HEKOTOPLIX H3 HHX GbIIH OMpejeJieHbl HEMpaBUAbHO.
Tak, OTHOCHTEJIbHYIO aTOMHYIO Maccy GepHJIHsi MPHHHMANH PaBHOIl
13,5 BMecTo 9 1 Gepun/inil CUHTANH TPEXBAJEHTHBIM MeTan10M. Torda
GEpHAIHA NpUHULIOCh Gbl MOMECTHTb MEXAY YraepoaoM (OTHOCHT.
ar.-Macca — 12) u asorom (OTHOCHT. aT. macca — l4). ITepuoany-
HOCTb B H3MEHEHHH CBOWCTB 3J€MEHTOB Hapywunack Obl, TAK Kak
merasn OepuiuiHil okasajcsi Obl MEXAy ABYMs HeMerasjJlaMH —
yriepoioM W a3oToM, a 32 OJHOBAJIEHTHBIM 3JIEMEHTOM JIHTHEM
BMECTO JIBYXBAJEHTHOrO cje0Ban Gbl TPEXBAJEHTHBIH 3JeMeHT Gop.
Orciona J1. M. Menpenees 3aK/IOUH, 4TO GEPHINHH JIOMKEH HMETh
OTHOCHTEJIbHYIO aTOMHYIO Maccy, TMPOMEXYTOUHYIO MeXJy OTHOCH-
TeJAbHbIMH aTOMHBIMH Maccamu JuTHA (7) u Gopa (11), T. e. mpuMep-
HO 9, @ BaNEHTHOCTL A0JKHA ObITH paBHa 2, a e 3. [locnenymoulue
{cCJIel0BAHH NOKA3a/H, YTO OTHOCHTE/IbHAs aToMHasi macca Oepui-
ana — 9 M OH JAEHCTBHTENLHO ABYXBAJEHTHbLIH 3JIEMEHT.

[Tono6HbIM ke o6pazom [I. M. MenjeneeB ucnpaBuil OTHOCHTEJb-
Hble ATOMHbIE MACChl HEKOTOPHIX APYTHX 3JIEMEHTOB, /ISl KOTOPbIX He
HAXOJHKJIOCHh MOAXOASILEr0 MecTa B NMepHoAHuYecKoH Tabuaule.

IIpH nocTpoenut nepHoauueckoii Tabanust snementos . M. Meu-
jlesieeB OCTABHJ HE3aMOJHEHHBIMH 3HAYHTENbHO® UHCJO KIETOK, Tak
KaK He ObIIM H3BECTHBI 3JIEMEHThl, KOTOPbIE 0 OTHOCHTE/bHOH aTOM-
HOl MAcce H CBOHCTBAM MOXHO 6bL10 Gbl nomectuth B HuX. Jl. M. Men-
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JAleJieeB TNPHLIEN K BbIBOLY, HYTO 3TH 3JIeMEHTH! CYILECTBYIOT, HO MOKa
ele He OTKPHIThL. B TakoM cayuae oHHM 10/KHBI NPOSBJATH CBOHCTBA,
NPOMEXXYTOUHbIE MEXJy CBOHCTBAMH, C OLHOH CTOPOHBI, COCEHHX
Cl€Ba M CMpaBa 3JIEMEHTOB TOrO XK€ MepHojia H, C APYro CTOPOHBI,
COCeAHHX CHH3Y M CBEpXY 3JIEMEHTOB TOH e moarpynnsl. OcHoBhi-
Bascb Ha 3Tom, JI. H. MenpeneeB 0co6eHHO MOAPOGHO OMHCal CBOH-
CTBA TPeX H3 YHCJa elle He OTKPLITHIX 3neMeHToB. OH Ha3Ban ux
9Kab0pOM, 3KaaIOMHHUEM M KacHIHUHeM. B TeueHue mocneayomuux
15 JnieT 6bIM OTKPBITHI MpOCTHIE BEILECTBA, 06PA30BAHHbIE STHMH
3JIEMEHTaMH. :

YUro6bl noKasaTh, HACKOJNbKO TOYHBIMH ObUIH MpPeACKA3aHHs
. Y. MennesneeBa, nuxe nepeuncasiorcsi (He ISl 3aNOMHHAHHs)
CBOHCTBA 3KaCHIHMUHSA, npeackasanubie [[. M. MeHpeneeBbiM, W Jis
CpaBHEHHs1 — CBOHCTBA repMaHus, HalleHHbIE OMBITHHIM MyTEM mocse
ero OTKpbiTHs (Tabu. 15).

Ta6anua 15

Cuoficrea, npenckasaiiue ann
Ikacuanuun JI. M. Menaencenuim

Cooflctpa repManns, naiaeniue
ONLITHEM NyTEM

OrHocHTenbHas
ca— 72

Cepulit Tyronnaskuii metans, naor-
Hoetb — 5,5 r/em®

Llonxen noayuarses npu soccra-
HOBJICHHH BOAOPOAOM W3 OKCHAA

aTOMHas mac-

OrHocHTebHAs mac-
ca— 72,6
Cepbiil TyronJasKuii MeTaj, nior-
3
Hoctb — 5,35 r/cm
[Monyyaercsi TpH BOCCTAHOBJCHHH

OKCHla BOAOPOAOM

aToMHasn

dopmyaa okcuna GeO,

TlaoTHOCTb OKenaa — 4,7 r/em®.

Xnopua GeCl 4 — KHAKOCTb, MJIOT-
noctb — 1,887 r/cu®, Temmepatypa
kunenus — 86°C

dopmyna okchaa EsO,

[lnorhoeTs okenna — 4,7 r/em®

Xaopun EsC , nosken 6biTb K HAKO-
CTbIO € niaoTHOCTbIO 1,9 r/em® u Tem-
neparypoit kunenus oxkono 90°C

OsHaKomJienue ¢ TeopHeil CTpOeHHS ATOMOB NOMOIIO HaM TayGxe
UOHATh H OUEHHTb 3Hauenwe Hayynoro noasura [l M. Menpeneesa —
OTKPBITHE HM NEPHOIHYECKOTO 3aKOHA. DTHM OTKPLITHEM GbLIO MOO-
XKEHO' HAyaJlo HOBOW 3MOXe B Pa3BHTHH XHMHH H APYFHX CMEXHBIX
C HEIO HAYK — aTOMHOH (DU3UKH, FEOXHMHH (XHMHH 3EMHOHM KOpbl)
XHMHH KocMmoca. Jlo OTKpbITHS MEpHOJHYECKOro 3aKOHa OTKPLITH
HOBBIX 3/IEMEHTOB, HOBBIX BelLeCTB, HOBBIX XHMHYECKHX DEAKLHH,
KaK MpaBHIO, GbIIH HeoXKWaHHBIMH, caydaiinbimu. Korna xe xumis
NOMYYHJIA B MEPHOAHYECKOM 3aKOHe CBOIO BEAYLLYIO TEOpHio, ee pas-
BHTHE NDHHSIO nuianoMepHbiil xapakrep. IlepHoanueckas CHCTEMA
SJIEMEHTOB Cj€Jlajlach KOMMAacoM, MyTeBOAHOH 3BE3/I0H XHMHKOB B
HX McClefoBanusx. -Onupasich Ha Hee, OHH CTAJH OTKPbIBATh HOBLIE
XHMHYECKHE 3/1eMEHThI, CO3/aBaTh HOBbIE BELLECTBA C 3apaHee Mpea-
YralaHHbIMH HY>XHBIMU CBOWCTBAMH.
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Tak, 3nemeHT Ne 75 — peHHH, ONMH M3 peNyaHLIMX 3JEMEHTOB,
He Obll Gbl BCKOPE OTKPHIT, ec/li Gbl HA OCHOBAHWH MEPHOLHYECKOTO
3aKOHa He OblIM mnpeackasdaHbl ero CyulecTBOBAHHE M CBOHCTBa
BIUIOTE 0 TOrO, B KaKHX MHHepajax ero cjaejyer HCKaTh H Kak
H3BJIEKATb M3 HHX.

BrjioTh 10 cambix oTmaneHHbIX 3Be3, CBET OT KOTOPHIX HAET
K HaM MHJJITHOHBI JIeT, BCEIGHHAs! COCTOHT H3 OLHHX H TeX Xe 3je-
MEHTOB, TeX XK€ CaMblX, KOTOpble OTKPbIBaJHCh OAHH 3a [PYrHM
HAa HaweH nuiaHere. Hu camo cyulecTBoBaHHe, HH Jl060e CBOHCTBO
KaX/10r0 H3 HHX He Cy4yaHHbl; BCe XHMHYECKHE 3JIEMEHTbl HaXOAATCA
BO B33aMMHOM pOJCTBE, pacKpbiBa€MOM MEPHOAUYECKHM 33aKOHOM.

[TepHopKHYyecKHii 3aKOH OTKpPHIT MyTh K NMO3HAHHIO CTPOEHHS ATO-
MOB H HX SIIED, MPAKTHYECKHM ‘PE3ybTaTOM 4ero Gbllo oBraneHue
BHYTPHAaTOMHOH 3Hepruei.

Kax u npyrie Benukne OTKpHITHS, OXBATHIBAIOILHE HE OTAEJbHbIE
(hakTbl WJIH rpynnst GakToB, a Becb MaTepHaJ HayKH, OTKpbITHE
NEepHO/IHYECKOr0 33aKOHA W MEepHOJHYECKOH CHCTEMbl XHMHUECKHX
3/1IEMEHTOB OblIO BLICOKO OLEHEHO KJIACCHKAMH MapKCH3Ma-JIeHHHH3-
ma. Otkpuithe JI. U. Menpgeneepa @. Duresqbc Ha3Baj HayUHbIM
MOABHTOM.

™) Has T0ro uto6bl noarsepauTh caeaantoe . M. MenneneesbiM HCmpasJaenye
OTHOCHTEJIbHOH aTOMHOH Macchl OAHOFO METaJjna, Gblaa OMpeie/eHa OTHOCH-
TesbHasl MJOTHOCTL MAPOB €ro XJAOPHAA MO BOAOLOAY, OHA OKa3anach paBHOH
npu6ansutenvio 40. Metaan He oaHoBaseHTeH. Kakopa OTHOCHTEAbHAs aTOM-
HasA macca Meraana? Yro 3to 3a meraan? Otser nposepbTe (10 NEpHOMANHYe-
CKOIi TabnHle XHMHYECKHX 3JeMEHTOB.

§ 67. XXusub n pestenvnocts [l. U. Menpneneesa

Hmutpuii MsaHoBuu Mengenees poauics B 1834 r. B cembe
aupektopa ToGoabcko# rumHasuu. [lo OkOHuaHMH THMHA3HH OH
MOCTYMHA B Mejaroruueckuit mHcTHTyT B [letepGypre. 3aech 3a-
poaxnach cTpacthb I. U. MengeneeBa K XHMHH, GblJIH BbIIOJHEHbI
UM TNepBble HayyHble paGoThl H ONpejeNHcA JKH3HEHHbIH TyThb.
(OKOHYHB HHCTHTYT c 30J0TOl Menpauablo, [1. M. MenaeneeB nBa roaa
yuHTeJbCTBOBAJ, a 3aTeM BeJ KYpC XHMHH B [TeTepGyprcKOM YHH-
BEPCHTETE. :

BaxHbIM COGBITHEM B €ro MH3HH 6blia KOMaHAHPOBKA 3a rpa-
HHLly. 3JeCb MOJIOAOH Yy4eHbl MNPHCYTCTBOBAJ Ha HCTOPHYECKOM
BceMUPHOM che3je XxHMHKOB B Kapacpys. [1anbToH BbUIBHHYJ HIEIO
aTOMHOMH MAcChl, HO €r0 METOJ ONpe/eseHHsl aTOMHbIX Macc OKasasncs
owMGOUHbIM. DTO NOPOAHIO elle Gosnee HenpHMHpHMbE pa3Horja-
cHsi MEXAY XHMHKaMH, BIJIOTb N0 OTPHUAHHS CYILeCTBOBAHHA aTo-
moB. JasA paspeuleHHsi pa3Hornacuit M Gbl CO3BaH CHE3L B Kapa-
cpys. [IpOTHBHHKH AaTOMHCTHYECKOTO YYEHHs MOTEpMenH Ha Hewm
nopaxeHHe: Geccnopblie CnocoObl ONpele/eHHsi OTHOCHTEJIbHBIX ATOM-
HbIX MacC 3JE€MEeHTOB GbliH HaMIeHbI.
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Bcekope [I. M. Menpenees 3aumutui gucceprauuio «Paccyxnaenue
O COeJHHEHHH cnupTa ¢ BoAOH». HaumHas ¢ 3Toi HayuHo# pa6orhl,
L. M. Mennenees pasBHBaeT XUMHUYECKYIO TEOPHIO pPacTBOPOB,
00DBACHSIOULYI0O pacTBOPEHHE 00pPa30BaHHEM HENPOYHBIX COEIHHEHHl
PAaCTBOPEHHOTO BEILECTBA C PAaCTBOPHUTEJEM.

Ho Bcemupnyio caaBy [. K. MenneneeBy NpHHEC]O OTKPHITHE
B 1869 r. nepuoanueckoro 3akona. Ilepsbie Wwark Ha MyTH K 3TOMY
OTKPBITHIO Obl/IH C/lefiaHbl HM elle B CTY/JeHYeCKHX paboTax. YTBepx-
eHHe Ha cbe3ge B Kapicpys HMCTHHHBIX OTHOCHTE/IbBHBIX ATOMHBIX
Macc 3JIeMEHTOB [0CTABH/IO HEOOXOAUMBIH MaTepwal, XOTSi K 3TOMY
BDEMEHH OTHOCHTEJbHblE ATOMHbIE MacChl MHOTHX 3JEMEHTOB OCTa-
BAJIHCh elle He HCTpaB/ieHHbIMH.

Teopuss M mpakTHKa Hepas3pbiBHO COYETAJHCh BO BCEX TPyAax
JI. . Menpeneesa, kakux Obl BOPOCOB OH HH Kacajcsi. A HayuHble
MHTEpecbl ero ObliH HeoOblyalHO IWHPOKH. OH OCTaBHJI TIYGOKHH
cjell B TeXHHKE TOUYHBIX H3MEpeHHH, B TEOPHH BO3AYXOINJaBaHHMS,
B QHU3HKE H B XHMHYECKOH TexHosoruu. MHoro cua otaan . Y. Men-
aeneeB 60pbGe 3a BCECTOPOHHEE H Pa3yMHOE HCNOJIb30BaHHE MPHPOL-
Hpix GoratcTe Poccuu, nponaraHie palHOHANbHOIO pa3MEeLLeHUs
3aBOJIOB Ha TEPPHTOPHH CTPaHBI, a TaKXe MeJarorHuecKkoil aesiTelib-
HOCTH, KOTOpYI0O OH Ha3BaJs CBOoeH BTOpOH cayx6oii Pomune. Kak
yuenntit, [I. M. Menpnenees BHAe] LeJb HAYKH B HAy4YHOM MpeaBHIE-
HHH H NIPAaKTHYECKOM HCMOJIb30BAHHH €e JOCTH)KEeHHH, a Lesb CBOEro
CJIY)KEHHs1 HayKe — B MOCHJBHOM CONEHCTBHH npouBeTaHHio PomuHsl,
ee 9KOHOMHYECKON H MOJIMTHYECKOH He3aaBHCHMOCTH.

Kak crpactubiii natpuor, [I. M. MeunneneeB umes HemaJso Bpa-
rOB CPeJH yueHbIX-UHHOBHHKOB, NPHCIYXHHKOB Hapuama. To crajo
O[HOH H3 MNPHUHH OTKJOHEHHSI KaHAHAATYPbl €ro, BCEMHPHO NpH3-
HAHHOrO yueHoro, [loyeTHOro ujeHa MOUYTH BCEX aKaaemHil MHpa,
npH BbiGopax B [lerep6yprckylo AkageMHIO HaykK.

Bo Bpemsi crymeHueckHx BosHeHHH B 90-X rogax npoiioro cro-
gerusi [{. M. MenpeneeB nbiTajscs 3acTYNMHTbCS 3a CTYACHTOB Mepesn
HAPCKHM MHHHCTPOM MPOCBELIEHHS, 3@ YTO MOJIyUHJ OTNOBEAb H
OblJ BBIHYXK/ICH MOKHHYTb YHHBEPCHTET.

B 1907 r. 1. U. MenpeneeBa ne crajo. Orpomnas Tosna npo-
BOAHJIA ‘€ro B nocjeanuil nytb. Brmepean HecnH mnepHOAHUYECKYIO
TaG/aHILYy XHMHYECKHX 3jieMeHTOB. HayuHble W TexHHYECKHE HJIeH
. U. MenaeneeBa pa3BHBaloTCs H MPETBOPSIOTCS B MHOTOYHCJICH:
HbIX TPYAaX COBETCKHX H 3apYGE@XHBIX yHeHbIX.



XHMM‘IECKASI
CBfI3b.
CTPOEHME
BELLIECTBA

§ 68. KoBanentHas cBsi3b

[lnaHeTbl CONHEYHOH CHCTEeMbl YAep>KHBAIOTCA Ha CBOHX OpOHTAx
CHJIOH BCEMHPHOIO TSIrOTeHHs. B Kanyie BOAbI MOJIEKYJ/Ibl MPHTAHYTHI
APYr K JAPYTY MEXMOJEKY/IspHbIMH cHiamH. Ham npexacronr pe-
IUHTh BOMPOC, KAKHMH CHJIaMH YNepXHBAIOTCS B MOJIEKYJaX aTOMBI,
KaK BO3HHKAlOT XHMHYECKHe CBSI3H Mexay HuMH. OcraHoBHMCs
CHayajla Ha CTPOEHHH BeILEeCTB, MOJIEKYJbl KOTOPHIX COCTOST H3

' OAMHAKOBbIX aTOMOB.

Ilpexxae Bcero HyXHO MOHSTb, MOYEMY HHEPTHbIE 3JE€MEHThl —
reJHii U HEOH — B OTJIHYHE OT BCEX OCTAJIbHBIX SJEMEHTOB MOYTH
He 06pasyioT XMMHUECKHX COefMHeHHi. BcnoMHHM Takxke, YTO aToMbl
HHEPTHbIX 3JIEMEHTOB He CBSI3bIBAIOTCA JAPYr C JAPYrOM: MOJIeKYJbl
6.1aropoiHbIX ra3oB B 'CBOGOJHOM COCTOSIHHH ONHOATOMHbI B OTJHYHE
OT MOJIeKYJl BCEX OCTaJIbHbIX HeMeTasJoB, 00pasylollHX B BHAE
NPOCTHIX BEULECTB rasbl.

Bam u3BecTHO, YTO aTOMBI HHEPTHBIX 3/IEMEHTOB OTJHYAIOTCS OT
aTOMOB OCTAJIbHBIX 3JIEMEHTOB 3aBepPUIEHHOCTbIO HAPYXXHOTO 3JeK-
TPOHHOro cy10si. OueBHAHO, B 3TOM H HYXHO HCKaTh NPHYHHY H
OJIHOATOMHOCTH HX MOJIEKYJI, H HX XHMHYECKOH MHEDTHOCTH, a IpH-
YHHY CMOCOGHOCTH aTOMOB BCEX OCTaJIbHBIX 3JI€MEHTOB COEAHHSTHCS
Apyr ¢ JpyromMm — B HE3aBEPLIEHHOCTH HAPYXHOr0 CJI0OA HX
aToMOB.

CorniacHo 3/1€KTPOHHON TEOPHH 3aBepLUEHHbIE HAPYXKHBIE CJIOH
4TOMOB HHEDTHBIX 3JIEMEHTOB (M3 JBYX 3JIEKTPOHOB Y rejaHs H
H3 BOCBMH 3JIEKTDOHOB Y OCTaJIbHbIX HHEPTHBIX 3/JEMEHTOB) 0cCO-
GEHHO  YCTOHYHBEL. DTO H MPHAAET XHMHUECKYI0 HHEPTHOCTD
4TOMaM HHEPTHBIX 3J1eMEHTOB.

Uto6bl MOHATH NpPHYHHBI CBS3LIBAHHS APYr C JAPYroM OJHHA-
KOBbIX aTomoB, Hanpumep H,, O,, Cl,, paccmoTpum cHauana, Kak
06pasyloTcsi MoJieKyJibl BOAOPOAA H3 aTOMOB. (BcmoMuHM, 4TO aTom
BOJI0OPOJIA COCTOHMT M3 flpa ¢ 3apsfoM -+ 1 H OAHOro 3JeKTpoHa).
Ecan nBa atoma Bogopona yaasnewbl Apyr OT Apyra Ha 60.ibuioe
paccTosiiHe, TO OHH He B3aWMOJeHCTBYIOT. [IpH cOHXKeHHH aTOMOB
BOJI0OPOAA MOJIOKHTENbHO 3apsXKEHHOE SIAPO KaX{[O0ro H3 HHX IpH-
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Piic. 67. OGpa3osanue moueky.isi BOLOpORa H3 aTOMOB

TATHBAET K CeOe 3/eKTPOHHOE 06JaKo Apyroro atoma. [lpu mocra-
TOYHOM COJIHXKEHHH aTOMOB 06/iaka OGOHX aTOMOB NepeKpbiBAIOTCS
(puc. 67) n mexny supamu oOpasyercsi MOBBIUEHHAS MJIOTHOCTh
OTPHLLATENIbHOTO 3apsija, KOTopasi, NPUTSArHBas K cebe siapa, ypaBHO-
BEIIHBAGT HMX B3aHMHOE oTTajkuBaHWe. O6a 3JEKTPOHA, KaXKAblH
M3 KOTOPHIX paHee MpHHAAJexaJ APYyroMy aToMy, CNapPHBLIHCH H
06p4a30BaB OAHO ofliee 3J1eKTPOHHOE 06/1aKO, CTAHOBSITCS Tenepb
06LIMMH 1J1si 060HX aTOMOB.

Bynem 0603HauaTh 3/EKTPOHBI HAPYXKHOTO CJIOSI ATOM& COOTBET-
CTBYIOIIHM YHCJIOM TOYEK Y XHMHUYECKOro 3HaKa 3JeweHTd, Kak
MOKa3aHo HHXe:

Arom Aton Avom Atom
P yraep p Gropa

Torpa o6pa3oBanHe MOJEKYJbl BOAOPOAA H3 ATOMOB MOXHO
H300pasHTh Tak:

H+ .H——H:H

JlBa 3JIeKTPOHA — OJHH OT OJHOTO, a APYroil OT APYroro arto-
Ma BOAOPOAA — OOBeNHHHWIHCh B 3JEKTPOHHYIO Mapy, KOTOPYIO Mbl
0603HAUYH/IH ABYMSI TOYKAMH, MOCTABJEHHBIMH MEXJAY CHMBOJIAMH
aromoB. TakuM 06pasoM Mbl MOJYYHIH INEKTPOHHYIO (HOPMYJTY.

CBsi3b aTOMOB NOCPEACTBOM OOIMX 3JEKTPOHHBIX Nap Ha3biBa-
ercsi KOBAJIEHTHOI CBA3bIO.

[Mpy CBSI3LIBAHHH APYM C APYTOM OJAHHAKOBbIX aTOMOB HX He3a-
BepilieHHble CJIOH NpeBpalaiorcsi B 3aBeplienHble. [lokaxewm 310 Ha
npHMepe MOJIeKyJibt X/10pa. B HapyxHoM cioe atoma xJ0pa COAEp-
JKuTCs 7 3aeKTpoHoB. OnMH M3 HHX HecrnapenHbii. [losTomy B MoJe-
KyJe XJ0pa JiBa 3/eKTPOHA — OHH OT OIHOrO, a Jpyro# oT Apy-

§ P o,
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FOro atomMa — CTaHOBATCH OGLIHMH OAS1 060HX 4TOMOB, T. e. 06pa-
3YeTCsl KOBAJIEHTHAs! CBSI3b:

C|+C|——>Cl : Cl :

3a cuer 06pa3oBaHHs KOBANEHTHON CBA3H KaXKABIH atoM noJsy-
YaeT sapeplueHHBIH, YCTOHUMBLIA HapYXKHBIH CIOH M3 8 3eKTPOHOB
(okter). Ho H3 3THX 8 3/1€KTPOHOB TONBKO 6 LENHKOM MpHHagdex)aT
paccmaTtpHBaeMoMy (TOMY HJIM ADYrOMY) aToMy, OCTaJbHble 2 y Hero
o6uie ¢ propbiM aToMoM. B monekysie asora N, o6a ero aroma
HMeIOT Tpu obuike 3aekTpoHHble naphi (:N::N:). B o6pasopanmuu
KaXX/10/i 371eKTPOHHOH Mapbl y4YacTBYeT MO OLHOMY 3JIEKTPOHY" OT
Ka){aoro atoma.

KoBaneHTHOl CBf3bI0 MOryT CBSI3bIBATHCH HE TOJBKO OJHHAKO-
Bble, HO M pa3Hble aToMbl. Tak 06pa3yioTcsi, HampHMep, rajioreHo-
Bonoponbl. [Ipu cH6anxeHHH aToMa XJ0pa ¢ aTOMOM BOAOpoxaa o6.a-
Ka HecrnapeHHbIX 3JEKTPOHOB OJIHOrO H APYroro aTtoma nepeKpbiBa-
I0TCsl, 06pasys Mex<Ay siApaMH aTOMOB TAKOe XK€ yBeJlHYeHHe MIoT-
HOCTH QTPHLATENbHOrO 3apsiia, Kak H MpH 06pas0BaHHH MOJEeKyJbl
Bopopoaa H,. OGpasyercss OfiHa KOBaJIEHTHAsl CBfA3b:

H* +Cl:- —»H:Cl:

Mouiekyna Boabl o6pasyeTcsi clefylOlHM 06pasoM.

B atome kuciopoma aBa HecnmapeHHbIX 3/ekTpoHa. Coeauusisich
C ABYMsl aTOMaMH BOJOpOja, OH 06pasyeT ABe KOBaJeHTHble CBS3H
C HHMH:

2H + -O:—— H:0:
H

OTH CBSI3M B MoJeKyJie BoAbl 06pa3yloTcsi 3a CHeT CnapHBaHus
ABYX HecnapeHHbIX p-3JEeKTPOHOB aTOMOB KHCJOpOAA C HeclapeH-
HbIMH  S-3/IeKTPOHAMH aTOMOB BOAOPOAA. NEKTPOHHbIE O00JIaka,
06pasoBaHHble p-3/1€KTPOHAMH, HMEIOT (JOPMY BLITSHYTOH BOCBMEp-
KH, M MX OocH B3aumno nepneHgHKyasipHbl. [lostoMy Mmoseky.a
BOJIbl HMEET «yrosKoByio» (opmy (pHc. 68).

Ecan kaxxayio sieKkTpoHHylO mapy, CBS3bIBalOLLyl0 [Ba aToMa,
H306paxkaTh He ABYMSI TOUKAMH, a UEPTOYKOH, TO monyyaem epagu-
ueckyro gopmyay. Tpumepsi:

DnekTpOHHbBIE (HOPMYJIbI

H:Cl: H:O:H H:N:H H:C:H
- N H H
H
I'pagpnueckne popmy.bl |
H—Cl H—O—H H—N—H H-—-C—H
| |
H H
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ATOM ATomnl
KHCNOpopa BOAOPOAA Monenyna
BoAu

Puc. 68. OGpasopanne monekyJbl BOAbl H3 aToMOB. B cxeme oGo3nauens o6aaka
JIHlIb HECNapeHHbIX B aTOMax 3JIEKTPOHOB, YYacCTBYIOUHX B OGPBBOBEHHM XHMHYECKHX
csizedt

TaknM 06pasom, YHCJIO CBSi3eH B MOJIEKyJie PaBHO HHCHY 4YepTo-
yeKk B rpagdHueckoii gopmyJe.

OneKTpOHHbIe H rpacdHyeckHe (OPMYJbl HATJISIAHO MOKAa3hbIBAIOT,
B KaKOH NOC/Iel0OBATEJbHOCTH COEAHHEHbl aTOMbl B JAHHOH MOJIEKY-
ge. Tak, rpaduueckasi ¢popmyaa BOAbI MOKAa3biBaeT, YTO B MoJieKyJe
BOJBl aTOMBI BOJAOPOJA CBfi3aHbl C aTOMOM KHCJIOPOJA, HO HE CBs-
3aHbl APYr € APYroM.

HHorga ¢ nomouibio yepTouek H306paxkaloT He TOJILKO mocJe-
[0BATeJIbHOCTh CBfi3eH B MOJIEKYyJie, HO H HX B3aHMHOE pacnoJjo-
JKeHue B mpocTtpaHcTBe. TakHe (GOPMYJIbl HA3bIBAIOT CTPYKTYPHOIMU.

CTpyKTypHblE GOpPMYJIBI: N
a) pogst O —H 6) ammHaka / | \
/ H H H
H
2 1. W306pa3ute 3nekTpoHHbie W rpaduueckue popmyas monekya: H,, Fa, O,
g HF, N,, H;S.
A 2. ﬂoqemy MOJIEKY/bl HHEPTHBIX rasoB B OTJIHYHE OT MOJIEKYJ BCEX OCTa/jb-

HbIX HEMETaJNJIOB B ¢BOGOJAHOM COCTOSIHHH O/IHOATOMHBI?

§ 69. DaEKTPOOTPHUATENLHOCTD %

XapakTep XHMHUYECKOH CB5I3H 3aBHCHT OT MPHPOAbI aTOMOB, T. €.
OT MX CTPOEHHSI H CBOWCTB. K omHOMY M3 TaKHX CBOHCTB OTHOCHMTCS
916KTPOOTPULATEAbHOCTS.

CBOMCTBO aTOMOB OTTATHBATh K ceGe o6uiue 3JeKTPOHHBIE nmaphl,
CBA3MBAIOUIHE MX C APYrHMHM aTOMAMH, HA3bIBAIOT 3JEKTPOOTPHUA-
TenbHOCTbIO. UeM cuibHee MpOSIBISAETCH Yy 3JIEMEHTa 3TO CBOHCTBO,
Tem Gosiee OH 3JIeKTPOOTPHUATEJEH.
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PaccmMOTPHM, KaK MOXHO ONpEAeNHTb 3JEKTPOOTPHUATENLHOCTS
9/IEMEHTOB M0 HX IOJIOXKEHHIO B NMEPHONHYECKOH TabiHue. XuMmHuyec-
KHil 3JIEMEHT TeM GOJiee SMeKTPOOTPHLATENEeH, YeM IPOUHEe ero atom
yZep>KHBAeT CBOM HADYXKHbIE 3/IEKTPOHbL H YeM CHJIbHEE OH CMelaer
K ceGe 3JEKTPOHbL OT npyrux atomoB. Ho HaM yxke usBecTHo, uro
cMellleHHe OT aTOMOB 3JIEKTPOHOB Bce GoJiee 3aTPYAHSIeTCs], a 3aXBaT
Z06aBOYHbIX 3JIEKTPOHOB Bce Gosiee o6Jieryaercsi B MEPHOAAX ¢ BO3-
pacraHHeM NOpANKOBOrO HOMEpa 3/eMeHTa, 4 B MIABHBIX MOArpyn-
nax — C YMEHbLIEHHEM MNOPSIAKOBOrO HOMEpa 3JeMeHTa. 3HauHr,
3/IEKTPOOTPHUATENLHOCTD 3JIEMEHTOB A0JXKHA BO3pPAacTaTh B MepH-
ofiax CjeBa HanpaBo, a B IJIaBHbIX MOATPYNNax — CHH3Y BBepX.
ITosTomy cambiM 3JIEKTPOOTPHIATE/ILHBIM H3 XHMHYECKHX 3JIEMEHTOB
spaserca ¢Top. Beab oH 3aHumaeT BepXHHH MpaBHIi yroa mnepho-
JHYEeCKOH TaOJIHLbl, He CYHTAasi HMHEPTHBIX ra3oB. 3HAYHT, MO OTHO-
LIEHHIO K J1II060MY APYroMy 3/eMeHTY-HeMeTasuy (TOp pacrnosoxeH
JHGO Bblle, JHGO npaBee, JHGO OJHOBPEMEHHO H BHIE H Mpasee.
Bor noueMy NpH COEAHHEHHH (TOpa CO BCEMH APYTHMH 3JeMeHTaMH
(BKlOuasi HHEPTHBIE rasbl ¢ GOJbIIHMH NOPSIAKOBHIMH HOMEpaMmH)
aroMbl (pTOpa OTTATHBAIOT K ceGe OGLIHE 3JEeKTPOHHBIE MAPHl OT HX
aTOMOB.

Psintom ¢ ¢ropoM, HO JieBee pacnoJioxkeH kuciopox. [lostomy
H KHCJIOPOA BO BCEX COENHHEHHSIX, HCKJIOYasi COENHHEHHS ero c
¢TOpPOM, OTTSITHBAET K ce6Ge 3JEeKTPOHbl OT APYrHX aTOMOB B COEH--
HEHHH C HHMH. ;

ATombl HemerasJIoB, Kpome ()TOpa, MOIyT OTTATHBATb K ceGe
3/IEKTPOHBI B Da3HOH CTeNmeHH B 3aBHCHMOCTH OT TOro, ¢ KaKHM
3/IeMEHTOM OHH COE€IHHSAIOTCSI.

B nopsiike BO3pacTaHHSi 3JI€KTPOOTPHIATENbHOCTH HEKOTOpHIe
XHMHYECKHE 3JIEMEHTbI MOXHO PaCMOJIOXHTh B CJAEAYIOLHH psif:

Si, As, H, P, C, Se, I, S, Br, CI, N, O, F

[IpH COeHHEHHH JPYr ¢ APYroM KaKHX-JHMGO XHMHYECKHX 3Jje-
MEHTOB 3JIEKTPOHBI CMEIIAIOTCS OT TOTO 3J€MeHTa, KOTOpbiif pacro-
JIOXKEeH B 3TOM psilly JieBee, K TOMY, KOTOPblH pAacroJIOXeH Mnpasee.

§ 70. MNMonspHeie W HENOJsIPHbIE CBA3H

B npocThix BeulecTBax, COCTOALHX H3 OJAHHAKOBLIX aTOMOB,
3IEKTPOHHAS! Mapa B PABHOW CTEMEHH MPHHALJNEXKHT OGOMM aToMam.
Takasi pasHOBHAHOCTb KOBAaJEHTHOH CBSI3H HA3bIBAETCH HenoaapHod.
Ecnn xe snekTpoHHasi mapa cBsi3blBaeT [Ba PAa3HBIX aToMa, OHa
OGBIYHO OKa3bIBaeTCsi OTTSHYTOH K atoMy C 6OJbIIEH 3JeKTpo-
OTpHUATeNbHOCTBIO. Takast pasHOBHAHOCTb KOBAJIEHTHOH CBA3H
HA3bIBAETCS MNOAAPHOE WIH noaapudosannod. IlonsipHasi cBs3b
MeXIy aToMaMH cCyuiecTsyer, Hanpumep, B monekyrax HF, HCI,
H,0. B MosieKy.nax rajoreHoBOAOPOZOB H BOAbI 3JEKTPOHHbIE Mapbl
CMeUleHbl OT aTOMOB BOJNOPOJA K aTOMaM rajioreHa H KHC/Iopona.
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Piic. 69. BHIbI XHMHYECKOH CBSI3H

CMellleHHe SJIEKTPOHHLIX nap
OT OJHOTO aTOMa K Apyrofiy
HHOrAa OTMEYaloT, MpHGJIH-
xasi ABe TOUKH, H306paxaio-
yine  3JMEKTPOHHYI mapy, k
3HaKy TOrO aroMa, K KOTo-
poMy 3JIEKTPOHHAs napa cme-
uleHa, Kak 3TO NpeacTaBiieHo
Ha pucynke 69. Takoe cwme-
ieHHe 3JEKTPOHHbIX map npH-
BOAMT K TMOABJEHHIO HAa aTo-
me G6oJiee 3/IeKTPOOTpHIATeNb-
HOTO  3/1EMEHTa  H3O6BLITOYHOrO
OTPHUATEJNbHOrO 3apsifa, H Ha
ApYroM aTOMe BO3HHKAeT pap-
HbIH eMy MO BeJIHYMHE TNOJIOKH
TeJIbHbIH 3apsij.

1. Yem noasipuas KoBaJeHTHAas CBA3b CXOAHA C HENOASPHON W uyem oTik-

yaeTcsl OT Hee?
2. B KakHuX BellecTBaX CyILeCTBYIOT TOJNbKO HENOJSIPHLIC KOBAJNCHTHLIE CBs3H?

3% MaoGpasnTe, pyKoBoACTBYsiCh pHCYyHKoM 70, 31eKTpomnyio it rpaduyeckyio

(opMy.ibl MOJIeKybl nepokeaa Boaopoaa. floncuntaiite, ckosbko saekTponos
COREPHHTCA BO BHEUIHEM /10 aTOMa KHCJIOPOAA, CKONBLKO BCEX XHMHYECKHX
cBSi3CH B 3TON MOJeKyJie; ONpenejinTe BHA KaXKAOH XHMHYECKOil cnazu,

§ 71. HonHas cBaA3b

Jasi TOro 4To6bl MOHSITh OCOGEHHOCTb XHMHUECKOH CBSI3H B cO-
e[ HHEHHSAX 3JIEMEHTOB, aTOMbl KOTOPHIX PE€3KO pAa3JHuYaloTcsi CBOei
3/1eKTPOOTPHLATENbHOCTHIO, CONOCTABHM CTPOEHHE aTOMOB JIEMEHTOR

(ta6a. 16).

ﬂBa PEe3KHX CKauka B XHMHHYECKHX CBOMCTBAX 3J1¢MEHTOB Cc
BOaPaCTaHHeM NMOpPsIAKOBOro HOMEpa CBSI3aHbl, OYEBHAHO, MEPBHIH

TaGanua 16

Xusuueckuf 3apsaa Pacapeaeaenne Xumuueckne cooficrsa
INCMENT napa JACKTPOHOD no caonm
1 1 1
®rop F +9 2 7 — Fanoren, coeanusieress noutH co
BCEMH SNEMEHTAMMH, CaMblil aKTHBHBII
H3 HEMETANI0B
Heon Ne + 10 % 8 - HHepTHBI ra3, XUMHYECKIX coen-
Hennit ne oGpasyer
Hartpuit Na +11 2 8 | LLleaounoit MeTana. IHePruuno coe-
AHHAETCS C HEMETanNaMH
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(or F k Ne) c 3aBeplueHHEM Hapy»HOTO 3JEKTPOHHOrO CJIOS ATOMa,
BTopoit (or Ne k Na) c nosiBieHHeM HOBOro 3MEKTPOHHOrO CJOS.
[Ipn 3aBepilieHHH CJIOSI YTpPauMBaeTCsi XHMHYECKAs aAKTHBHOCTb,
TNpH MOSIB.IEHHH HOBOTO CJIOSl OHA BOCCTAHAB/HBAETCH, HO H3MEHSAeT-
¢l ee xapakrtep: (TOp HauGoJiee SHEPrHYHO COEAHHSIETCS C MeTaJ-
JaMH, a HaTPHH — C HEMeTaJlIaMH.

B atomax THNHYHBIX HEMETaJ/JIOB (ra/oreHbl, HeMeTabl [1aBHOMH
noarpynnsl VI rpynnbl) HapyKHbIH 3JE€KTPOHHbIH C/IOH He 3aBeplieH,
HO GJIH30K K 3aBeplUeHHIO: aTOMaM raJoreHOB HeXO0CTaeT ANfl ero
3aBEpLIEHHA JIHLIb OLHOTO 3JEKTPOHA, aTOMAaM 3JIeMEHTOB MOArpym-
Nbl  KHCJIOpO#A — ABYX 3JIeKTPOHOB. [losToMy aToMbl Ha3BaHHbIX
3/IEMEHTOB CMOCOGHbI 3aXBaTbiBaTh 3JEKTPOHBI OT APYFHX aTOMOB
A0 3aBeplIeHHsI HAPYKHOrO CJIOSI.

. Ta6aunua 17

Pacnpeacaenie 3aeKTpoNon 1o caonm
danm.m 3apaa aapa ; 7 b
Atom Cl +17 2 8 7
Hon Cl- +17 2 8 8
Atom Ar +18 2 8 8
Hou K* +19 2 8 8

B taGanue 17 npeacraBsieHbl 3JEKTPOHHbIE CXeMbl 3JIEKTPOHEH-
TPaNbHBIX M 3apsKEHHbIX aTOMOB. ATOMY XJ0Opa HeN0CTaeT AJs
3aBepLICHHS HAPYXHOFO CcJIOsi oaHOro azektpona. Ilpeanosioxum,
4TO HefOCTalOLlMii 3/eKTPOH 3axBaueH H3BHe. Bo urto oGparthics
6bl aTom xJsopa? Ero asekTponHasi 060/04Ka noJy4Ha 6bl Takoe
XK€ CTPOeHHE, KilKk H 3JEKTPOH-
Has o6osiouka atoma aprona. Ho
aTOM XJIOpa He npeBpaTHJCs B
aTOM aprona, TaKk Kak 3apsii
siapa octajicsi paBHbiM + 17, a y
aproia oH pasen + 18. [lo 3a-
XBaTa 3JIGKTPOHA 4aTOM XJopa
Gbll He 3apsikeH, Tak Kak 17
€IHHHIL NOJIOXKHTEJNBHOTO 3apsi-
Jla, 3aK/MI0YeHHOrO B €ro sape,
ypaBHoBelwHBainch 17 31ekTpo-
HamH. [lpucoennnsis k ce6e no-
6aBOYHBIH 3/1€KTPOH, ATOM XJ0pa
npeBpaulaercss B OTPHUATENbHO
3apFXKEHHYI0O YaCTHLY — XJO-
PHA-HOH.

Y THNHYHBIX MeTanJoB Ha-
PYKHBIA 3J1eKTPOHHBIH CJI0it aTo-

Puc. 70. Moaeab MOJEKYabl MNEPOKCHAY
BOJIOpOAA




Ma HauGoslee fajiek OT 3aBEPLUCHHS: y LUEJOYHBIX METANJIOB B HEM
CONEPIKHUTCH JIHWIL OLHH 3JEKTPOH, y meramioB Il rpymnbl — ppa.
HapysHbie snekTpoHbl METallJIOB CPABHUTEJIBHO JIEFKO OTPLIBAIOTCSH
OT aTomoB. [Ipu 3TomM y aTOMOB MeTa/ia BOSHHKAET MOJIOXKHTEb-
HbIH 3apsn, Tak kak 3apsj s[Apa nepecTaer ypaBHOBEILHBAThLCS
OCTAIOWHMHCS 3N€KTPOHAMH.

Tak, 3JIEKTPOHEATPAJNbHBIH aTOM KaJiHfl NMpH yTpaTe BHELIHEro
S/IEKTPOHA MpeBpamnlaeTcsi B NOJOXHTENbHO 3aPSKEHHYIO YACTHIY —
HOH KaJlHsi.

Honun — aro sapsixennbie 4acTuubl, B KOTOpHE NpeBpalaioTCs
4TOMbl B pe3yJabTaTeé OTAAYHW HJAM NPHCOENHHEHUS] 3JIEKTPOHOB.
CKOJIBKO 3/IeKTPOHOB MPHCOGJHHHJ WJIH YTPATHJ aTOM, TaKoB H 6y-
JeT 3apsi NOJy4HBLIErocsl OTPHLATENbHOTO HJH MNOJOXKHTENBLHOrO
HOHA. 3apsij HOHA O0603HAYaeTcsi HAJ €ero XWMHYECKHM 3HaKoM,
Hanpumep:

Na*,Cl~, K", F~

XumHueckas cBf3b MeXAy HOHAMH Ha3miBaetcs voHHoii. MonHas
CBfA3b 06YCJIOBIMBAETCSl NPHTSXKEHHEM JAPYr K Jpyry HOHOB Kak
Pa3HOHMEHHO 3apsiKeHHbIX TeJ. MOHHas CBS3b BO3HHKAeT MpH coe-
JIHHEHHH XHMHYECKHX 3JIeMEHTOB, HaHboJee OTJIHYAIOUWHXCS APYr OT
Apyra mo cBOeH XHMHUECKOH MPHPOAe, a HMEHHO THNHUYHBIX MeTal-
JIOB, HanpHMep, LIEJOYHLIX, C THIHYHBIMH HEMeTa/JlaMH, HalnpHmep,
ranoreHamu. [Ipy 3TOM BaJEGHTHbIE 3JIEKTPOHbI ATOMOB METAJIIOB
MOJIHOCTBIO NMEPeXOASiT Ha HAPYXHbIH 3JEKTPOHHLIH ypOBEHb aTOMOB
raJIoreHoB.

BeulectBa, 06pa3opaHHbieé M3 HOHOB, HA3bIBAIOTCH HOHHLIMH
coeMHeHuaMH. M3 H3yyeHHbIX HAMH BEILECTB K HOHHBIM COeAHHEHH-
M OTHOCATCS OKCHIbl AKTHBHBIX METAJJIOB M MX CO€’7HeHHsl ¢
ranoreHami. TakuM 06pa3oM, CBOHCTBA METaJIOB O0yCa{ sJHBAIOTCS
CpaBHHTE/IBHOM JIErKOCTbIO OTPbIBA HADPYXHBIX 3JEKTPOHOB OT HX
ATOMOB, a CBONHCTBA HEMETAJJIOB — JIEFKOCTbIO MPHCOEAHHEHHS 3JIeK-
TPOHOB K HX aTOMaM /10 3aBEpLICHHS] HAPYXKHOTO CJIOS.

2 1. Kak cBsizaHbl CO CTPOGHHEM aTOMa: a) XHMHYECKas MHEPTHOCTh HHEPTHBIX
2 ra3op, 6) XHMHUECKAsh AKTHBHOCTb OCTAJbLHBLIX 3]EMEHTOB?
/™ 2. [MoueMy MeTa/iHuecKHe CBONCTBA SJIEMENTOB 0cAalsIoTCsl, a HeMeTalanye-

CKHE YCHIMBAIOTCSl B NEPHONAX C BO3PACTAHHEM MOPAAKOBOrO HoMepa, a 8
FIaBHBIX NOATPYNNAX — C YMEHbLIEHHEM MOPSAKOBOro Homepa?

3. Yro Takoe HOHHASA CBA3L? ,

4. Cpasuute ctpoerne wonos Mg*® F~ co crpoennem artoma HeoHa.

5. Bo uTo oGpatiicsi Gbi aToM aprona, ecan Gbl u3 ero syipa Gbii ynaned
OJIHH NPOTOH, 4 JIEKTPOHHAsA 060J04Ka ocTanach Obl Ge3 H3aMeHeHnit?

§ 72. Crenenb OKHC/EHUS
ConocTassisi SJAeKTPOHHbIE (HOPMYJIbl MOJASPHOTO KOBAJICHTHOrO
(HCI) n noHHoro (NaCl) coenuuennit (puc. 70), Mbl BHAHM, UYTO CO-

eJJHHEHHS C MOJSIpHBIMH KOBaJIEHTHbIMH CBA3SIMH 06p213yl0TCﬂ Tak
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e, KaK HOHHble: B 0G0OMX Cydasix MPOHCXOAHT 3aBEPIIEHHE HApYK-
HOTO 3/J€KTPOHHOTO C/IOSi y aTOMOB OAHOTO SJIEMEHTa 32 CYET OTTArH-
BaHHs 3JEKTPOHOB OT aTOMOB Apyroro 3nementa. Ho B coenunenusx
C MOJISIPHBIMH CBSI3SIMH 3JIEKTPOHBI JIHLIb OTTAHYTHI, 3 B HOHHBIX CO-
€/IMHEHHSIX MOJIHOCTHIO NMepeTsiHyThl OT OAHHX 4TOMOB K ApyruM. Ta-
KHM 06pasoM, MOJIsipHAsi CBfA3b SIBJSETCS NPOMEXYTOUHOH Mexmy
HENOJIIPHOH CBSI3bl0 H HOHHOH.

" Peskoi epanuybl mescdy NOASPHOIMU I UOHHbLMU CEAIAMU He
cyuecrayer. TlosToMy B ciyyae COEJHHEHHH C MOJSIPHOH CBA3bIO
6yneM yc/0BHO rOBOPHTb 06 aTomax, OT KOTOPbIX OTTAHYThI 3JEKT-
POHBI, YTO OHH <«OTAAJH» 3JEKTPOHBI (T. €. MPHOGPENH YCIOBHbIH
NONIOXKHTENbHbIH 3apsn), a 06 aromMax, K KOTOPbIM 3JIEKTPOHbI
NPUTSHYTbI, YTO OHH KTOJYYHJIH» SJEKTPOHbI, T. €. MNOJY4HJH YCJIOB-
Hbli OTpHLATEeJbHBIN 3apsill, 3apsil HOHA B HOHHBIX COeJHHEHHSIX

H_YC/OBHBI 3apsij,_HAa aToMaXx B [OJsPHbIX KOBAJEHTHbIX COENH-

HEHHSAX [PHHSATO ! enenoi0_OKUCAeHUS. *
Crenenb oKUCACHUA BbL 4ACTUYHO UAL NOAHOCTSHI0
CMEYeHAbIX IAeKTPOHOB_OT_00H020 aToma K 0pye ux coedure-

Huu. EciW 3A€KTPOHBI 4aTOMOM OTAAHbI;, €ro CTeNeHH OKHCJIeHHS
NPHIHCLIBAETCS] [0JIOXKHTEbHbIH 3HAK, €CJH MNoJydYeHbl — OTpHIUA-
TEJIbHbIA 3HAK, KAK HOHAM B HOHHBIX coefHHeHHsX. Tak, B XJopuae
HaTpPHs, raJloOreHOBOAOPOAAX H BOJE HATPHil H BOAOPOA NPOSIBASIOT
NOJIOXKHTEJIbHYIO CTeleHb OKHCJEHHSl, paBHyl0 -+ 1, @ rajioreHbl H
KHCJIOPOJ — OTPHUATEJbHYIO: Xa0p —I1, a KHeaopox —2.

Eciuw npu wanucanun tpebyercsi mokasarb 3apsiii HECBSI3aHHOrO
HOHA (Hanpumep, HaAXOASAILErocsi B pacTsope), TO 3HAK «-» HJH
«—» crapsit nocne uudpsl, Hanpumep: Al**, §*=, CI~, Na*. Ho npu
HaNHCaHHH CTENEeHH OKHCJICHHSI 3JEMEHTOB B COEJHHEHHSX 3HAK «+>
WAH «—>» crapsT mepen uHppol, nampumep: Ca'’0~% HF'STH
Nat'cl—!.

B MosieKynax npocThiX BeLLECTB aTOMbl HMEIOT CTENEHb OKHCJe-
HHSI, DABHYIO HYJIO, TaK KaK 3JIGKTPOHbI HE CMELUeHbl HH K OLHOMY
H3 ONHHAKOBBIX ATOMOB.

B xumuueckux ¢opmyJiax, Kak npaBHJIO, HAa MEpBOe MECTO CTABSAT
3HAaK MeHee 3JIGKTPOOTPHLATENLHOrO 3jieMeHTa. [IpodHTHIBAIOT 2Ke
GopMyJIbl cOeiHHCHHH, COCTOSIIHX W3 ABYX SJEMEHTOB, CNpaBa Ha-
JIeBO, MPHCOCAHUHSISI K TMOJHOMY HJH COKpallleHHOMY (mo mnepsoro
cJiora) Me)KAyHapOAHOMY HA3BAHHMIO 3JIEKTPOOTPHLATEJIbHOrO  dJie-
menta cydduke «up»: Nat!Cl-! — xnopup matpus, Naj'O=? —
okerpn narpusi, Na"'H=! — ruppun uarpus.

[Toxkaxkem, Kak OMpPefe/siOT CTEeneHd OKHC/EHHsi 3JEMEHTOB M
A310T Ha3BaHHE COCAMHEHHIO MO ero dopmynae, Hanpumep Ag,S.

1. YcranaBaupaior, KaKoi H3 ABYX S/MEMEHTOB MOJYYHJ JEKTPO-
HBI: 3TO cepa. Ee anekTpooTpuuarenbuocth Bhilie, yeM cepebpa.

2. Onpenensiior, CKOJILKO 3/1eKTPOHOB moJyuna atom cepbl. Cepa
B VI rpynne, B HapyXHOM cioe ee aToma 6 9;eKTPOHOB, [0 8 He-
AO0CTaeT ABYX, 3HAYUT, aTOM Cepol NoJy4yHs 2 3J1IeKTpOHa; HTAK,
CTeneHb OKHCJEHHS] cepbl —2.
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3. Ctoabko e SJIEKTPOHOB OTAAHO aTomamu cepebpa. Hx nBa,
3HAYHT, KaX/blK H3 HHX OTAAN MO OAHOMY 3JIEKTPOHY; CTEMneHb
OKHCJIEHHS cepebpa B 3TOM cOefuHEHHH -+ 1.

HaanuchiBaIOT HalleHHble CTeneHH OKHC/CHHA HAl XHMHUYECKHMH
3HakaMK Agg!S-2, h

4. O6pa3yioT Ha3BaHHe COENMHEHHS W3 KOPHsi CJIOBA JIaTHHCKOTO
.Ha3BaHHS Cepbl — CcyJbdyp H NpPHCOEAHHEHHOro K HeMmy cyddukca
«H[l», TPOYHTHIBAIOT GOpMyny cnpaBa HajeBo: cyabdui cepe6pa.

Tenepb Mbl MOXEM MOHATH, MOYEMY CTeNeHb OKHCJEHHS MHOTHX
3/MEMEHTOB NEepeMeHHasi; Hanpumep, cepa B BOAOPOAHOM COejHHe-
i H,S HmeerT cremenb oxucieHHs —2, a B BbICIIEM OKCHAE
SO; +6. DnekTponnas cxema atoma cepbl:

B psiny aJseKkTpooTpHuartenbHocTH (cM. ¢. [69) cepa pacnonoxena
npaBee BOLOPOAA, HO JieBee KHCJIOpoAa. 3HAuMT, NPH COEAHHEHHH
cepbl C BOJOPOOM 3JIEKTPOHbI OTTATHBAIOTCS OT aTOMOB BOAOPOAA K
aToMam Cepbl, d NMPH COEJHHEHHH Cepbl C KHCJIOPOAOM — OT aTOMOB
cepbl K atomMam Kucioposa. B® nepsom cayuae atombl cepul moJy-
4aioT, BO BTOPOM — OTJAIOT 3JIEKTPOHBbI.

AToMy cepbl HeLOCTaeT A0 3aBepLieHHsi BHEIUHEro CJos ABYX
3/IeKTPOHOB, OH HX M TOJyuYaer OT ABYX aTtoMmMoB Bomopojna. Popmy-
na ceposogopona Hi' S™% crenenb okucinenus cepbi B HemM —2.

[TpH COENHHEHHH Ke cepbl C KHCJIOPOAOM aToM cepbl, HA06OPOT,
caM OTAAeT CBOH 6 HApPYXXHBIX 3JEKTPOHOB aTOMaM KHCJAOpOAa HA
3aBeplueHHe HX HapYXXHOro CJosi — mo 2 3jekTpoHa Kaxxaomy. Pop-
MyJa Bhicuiero okchaa cepbl S*°O; % cremenb okHC/IEHHSI cepbl B
Hem +.6.

Ho aroMmbl MHOTHX 3JEMEHTOB He 06si3aTe/bHO OTAAIOT Ha 06-
pa3oBaHHe XHMHUECKHX CBsI3ed BCE HapyXKHble SJEKTPOHbI, H TOrAA
OHH MPOSIBJAAIOT GoJiee HH3KYIO cTenmeHb OkucseHus. Tak, cepa npH
cropaHHH B KHCJIOpOJE HJH B BO3AyXe, KaK BaM HM3BECTHO, BMECTO
gpicuiero okcuaa S+60; 2 o6pasyer okcua SOz, B KoTOpOM ee
cTeneHb OKHC/IEHHsi paBHa +4, T.e. ee arToMbl OTAAJH aToMam
KUCJOPOAA JIHWIb 4 HApYXHbIX 3neKTpoHa u3 6.

Takum 0OpasoM, OAHH H TOT XK€ 3/MeMeHT MOXeT NpOsBAATH
TO OAHO, TO APYroe 3HAaUYEHHe CTeNeHH OKHCJEeHHs B 3aBHCHMOCTH
OT TOro, OTAAIOT WM MOJY4YaloT ero aToMbl 3jeKTpoHbl. [loayuaior
aTOMbl CTOJIbKO 3JIEKTPOHOB, CKOJIbKO HM HeAO0CTaeT AJIS 3aBeplue-
HHSI HADYXKHOTO CJIOSi; OTAAIT e JAH6O BCe, JHGO HacTb SJEKTPO-
HOB HApYXKHOro cosi. A GyAyT AW aTOMbl OTAABaTb HJH MOJyuath
5NEKTPOHDI, 3aBHCHT OT MOJOXEHHS COENHHSIOUIHXCS SJIEMEHTOB B
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PSLY 3/1EKTPOOTPHUATENbHOCTH: JIEBEe CTOSIILMH B HEM 3JEeMeHT of-
NaeT, a npaBee CTOSILUHA MOJYYAeT 3JIEeKTPOHbI.

PyKkoBOACTBYSICb PAIOM 3/EKTPOOTPHUATENBHOCTH H CTpOeHHeM
4TOMOB, MOXXHO COCTaBJ/iATb (OPMYJbl COEAHHEHHH TaK Xe, Kak
paHee Mbl cocTaBjsiin (OPMyJibl MO 3afaHHOH BAJEHTHOCTH 3je-
MEHTOB, NMPH YCJOBHH, YTO 3JIEMEHT, OTAAIOLUIHHA 3J€KTPOHbI, OTAaeT
BCE 3/IEKTPOHbI HADYXKHOro CJIOsi (MM, KaK Mbl FOBODHJH paHbiue,
NPOSIBAISIET BBICIIYIO BaJE€HTHOCTb). Dopmysia BHIBOAHTCS B Tph
npHema.

[Tokaxem Ha npumepe cocrassieHHs (OPMyJibl COCAHHEHHS a30Ta
C KpeMHHeM.

. IMuwyT XHMHyeckHe 3HAKH 3/EMEHTOB B TOM TNOpsiiKe, B
KOTOpOM 3JIeMEHTbl CJAeAYIOT APYr 3a ApPYroM B psily 3/€KTPOOT-
pHUATeNbHOCTH (HA NepBOM MecTe 3HAK 3JJeMEHTa, OTAAoLLero
3JIeKTpoHbl) : SiN.

2. Coo6pasysicb CO CTPOEHeM aTOMOB, HAAMHCHIBAIOT HAL 3Ha-
KaMu crenenn okucnenus Si*'N™° (atombl KpeMHHS OTHAIOT CTOb-
KO 3JIEKTPOHOB, CKOJIbKO HX CONEPXHTCsl B HApYXHOM CJIO@ aToMa;
4TOMBl a30Ta MOJYYaIOT CTOJILKO 3JEKTPOHOB, CKOJBKO HEAOCTAeT
B HApyXXHOM cJioe 1o BOCbMM).

3. Tlpocrasasiior HHueKChI:
KPeMHHSI.

dnemeHTs MOGOUHBIX MOArpYNN ¢ AOCTPAHBAIOUHMCS Mpej-
NIOCJeAHHM cJl0eM aToMa, KakK H 3JeMeHThbl TJIaBHbIX MOArpymmn,
NPOSIBASIIOT BBICUIYIO CTeNeHb OKHC/eHHS, PaBHYIO, KaK MpaBHJO,
HOMEpY rpynnbl, XOTsl B HAPYXXHOM CJ0€ HX aTOMOB COJEpPXHTCSH
TONLKO | wau 2 snekTpona. TO NPOMCXOAHT MOTOMY, HTO y HHX B
KaqecTBe BaJIEHTHBIX SJEKTPOHOB MOTYT ObITh, Kpowme JIEKTPOHOB
HApPYXCHOro csosi, W N06aBOYHble — CBEPX BOCbMH — 3JIEKTDOHbBI
npeanociesHero ciosi, Hanpumep y maprauua (Ne 25).

SJ!CKTPOHIIHH cxema:

Sif N;° 9710 ¢opmyna HuTpHaa

| Il [} v
\ \ — ?,
I &
2. 8. B
] A I}
BaneHTHbI®
3N1EHTPOHbI
Pl 1. Yo obutero B oGpasopaimui Beex BHOB xnmm;ecxon caAan?
* 2. Kakue cywectByior aBa BHja KOBaJCHTHOM CBSA3N?
i e aercs
A 3. Uem nosaspuas KoBaJeHTHAs CBH3b CXoaHa C HOHHON W 4EM OTJHHA
or Hee? CHTHBLIC CBA3H
4. B Kakux eulectsax CyuecTByiOT TOJbKO HenoAsipHbie KOBAJX ¢
0JILKO NOJISIPHbIE I CBA3H?
T 0JISIPHBIC KOBANEHTHBIC STCKTpOIHYI0 H TPAGHYECKYID

5. M3o6pasute, pykosoacTBysice pucynkom 71, |
aiite.

('.)OPMYJII»I MOJICKYJIbl NepoKcHAd BOAOPOAA. [ToacuuTanTe,

yuacrteyer B ()GPZIHDBUHMH cBsiaei MEMJy aTOMaMH.

CKOJILKO 3JIEKTPOHOB
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6. Buiseaute dopmyan CIENYIOWHKX COCAHHEHHH: a) Kap6uaa anoOMHHHS
(coenunenne anioMmunus c yriepogom), 6) HuTpHAA yriepoaa (coeauHeHHe
YPI€POLa C a30TOM), B) ¢ropHaa HOAA, ) BHICLIENO OKCHAA XJIOpa, €CiH
H3BECTHO, HTO B HA3BaHHBIX COBNMHEHHSX SJIEMEHT, OTAAIOLLHIA SJEKTPOHHI,
nEonunﬁc'r BHICIICE 3HayeHHe CTENeHH OKHCJICHHS. :

7*. Boinenure opMy.b: a) HeneTyuero COeNMHEHHS KalbUMSL C BOAOPOLOM
(THAPHAA Kanbuus), 6) BHICIWEr0 OKCHAA KCEHOHA.

8. PyKOBOﬂCTBy;ICI: paaom BAEKTPOOTpHuaTEﬂbHOCTH, COCTaBbTe ¢0pMlehl BO-
JIOPO/IHbIX COEAHHEHHH Becex snementoB 11 mepnona.

9. Tpaduueckan hopmyaa cepHoii KHCAOTHI:

H——O\S-/O
H— 0—"50

Onpe}lum‘re CTENEeHb OKHCJIEHHA KaXXAOro 3JEeMeHTa.

10. l“lionaub're CTENeHH OKHCJCHHS 3JIEMEHTOB B (OPMYJax C/efylolHX COeLH-
HeHHH:

a) CIFy, 6) SF,, B) I4N, r) NO, &) SiO,, ) XeO,, %) IF;.

He PHBIX CBSi3eil B coen x Her. HasoBute coemnHenus.

§ 73. Kpucraanuueckue pewerku

OnHucaHHe KaX/10ro BellecTBa Mbl HAYHHAEM C €ro (PM3MYECKHX
CBOMCTB, OTMEuasi mpexfie BCEro ero arperaTtHoe CoCTosiiHe B
06bIYHBIX YCJIOBHAX: TBEpAOe, XHAKOe HJIH rasoobpasnoe. BosHu-
KaeT BOMPOC: KaK OTpaxaercsi Ha (PH3HYECKHX CBOWCTBAX BELLECTBA
npUpoOAa XHMHUECKHX cBs3e B HemM? MOXHO JH, Hanpumep, TmO
BHELIHMM MPHU3HAKAM BEIUECTBA 3aKJIOYHTh O XapaKTepe XHMHYECKOH
cBA3H MeX1y 06pa3ylollMMH BEleCTBO YacTHUAMH?

M3 Beuecrs, -¢ KOTOPbHIMH Mbl BCTpPeYaeMmcsi NOBCEAHEBHO, COJb
OTHOCHTCS K HOHHBIM COEJHHEHHSIM, a Caxap H BOJAA — K KOBaJIeHT-
ubiM coennHenHaM. He cymecTByer BHelIHHX NPH3HAKOB, MO KOTOPbIM
BellecTBO C KOBaJIeHTHbIMH CBA35IMH MOXHO 6bl10 Obl JIErKO OTJIH-
yuTh OT BEILECTBA C HOHHBIMH CBfI3SIMH: Caxap MOXHO CnyTaTb ¢
OBApEHHOH COJIbIO.

C [apyro# CTOPOHbI, BElleCTBA C KOBAJEHTHbIMH CBS3fIMH MOLYT
6biTh COBEPLIEHHO HENMOXOXHMH JpYr Ha Apyra, HanpHmep caxap
ge moxox Ha Boay. K BeulecTBaM ¢ KOBa/JEHTHBIMH CBA3fIMH OTHO-
cATCSl TPOCTbIE BellecTBa, a CPeAd HHX Mbl OOHapyXHBaeM H
ajMa3 — CaMoe TYrOmJaBKOe H TBEepAOe H3 TNPHPOIHbIX BELLECTB,
¥ BOJOPOA — r'a3, CXHXAIOUWMKACA W 3aTBEPAEBAIOUIHA NPH TaKHX
HH3KHX TEMNepaTypax, MpPH KOTOPbIX MOUTH NpPeKpallaeTcsi ABHXe-
Hue MOJIeKYyJl.

Yro6bl MOHATH MPHYHHBL TAKOTO Pa3HOOGPa3Hsi CBOHCTB BEILECTB,
cliefyeT O3HAKOMHTBCA CO CTPOGHHEM HX KPHCTaJJIOB. Sromy T0-
MOXET NpOCTOi OnbIT. BpocuM ropcth ropouwMH Ha GJIOAEUKO CO
cnerka BOTHYTHIM IHOM H BCTpsixHem Gaioaeuko. I'opouiMHbl TOTYAC
pacmonoXarcsl, KaKk MoKasaHo Ha pHCyHKe 71, pagamMu B BHIE OH-
rypbl C OYEPTAHHAMH LICCTHYTONbHHKA.

176



n » v L e b

Il 1] v v \ vil Vil
* He
+22)
' Lil* Bel® B cl” N[ ol° F 0 Ne

6
D) 1) () D) [2) [ )

3
1 Na|® Mg B ALY il P(* S§|7 Cl 8 Ay
« 2
412))) +13))) ¥ m))\) + 15)) ) +15)) ) ow)) ) + 125)))
2 2 ) J y /
& a4 234 4 Eesw 2s8d 2g%4 =54
o Pi P POHOB NO CNOAM B aTOMax 3/IeMEeHTOB Manbix nepMoAOs.
n P >4 i 1§14 Il
1l 1] vV Vil
n : ==
Na|?Mg|® A1|" Si " Ar

g))

% Co " Ni %8

14

(Rl (((5
415 )

2 216

Cll B\ Zn NGa|*? el 5 Br * Kr
29 (+30 431 ) +32 )\\ +35))) ) +36
(@) ) :

) 3 e 189 187 1884 8%
Il. Pacnpepenenue 31eKTPOHOB Mo COSM B aromax 3nemeHTOs Manoro [3]
u Gonbworo [4] nepuoaos.
R
o B

Ll




NEPUOAVYECKAS! CUCTEMA XvMIGE

MEPUO-{ 1 r » -4 )| T bl
|
i I 1! 1] v
1
i | |H
sogoron
1,00794
s
9 o Li 3lBe 4|5 LB]|e® C 7
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Ilpu 3aTBepreBanuH BeLLECTB
00pasyiollHe HX YACTHUBI TOXE
pa3MellaoTcs HeGecnopsiA04Ho.
[IpaBHJibHOE pacrnosioxenne yac-
THL B KDHCTa/Iax MOJYYHJIO
Ha3BaHHe «KpHCTaJHuecKasi pe-
LIeTKa», IMOTOMY YTO OHO HAIlo-
MHHE€T DacrnoJiOXXeHHe Y3JI0B B
0ObLIKHOBEHHOM pelnerke. Paain-
4aloT TPH BHAA KPHUCTAJLJIHYECKHX
pELIETOK B 3aBHCHMOCTH OT NpH-
poabl yacTHu: 1) uonnsie pewer-
KH, COCTOSIIIHE H3 HOHOB; 2) MO-
NEKYAAPHELE  DEIIeTKH, COCTOf-
LIHE H3 MOJIeKyn; 3) aromHole
peuIeTKH, COCTOSIIHE H3 aTOMOB.

O3HakoMHMCS CcHauaja ¢ Puc. 71. PacnosnoxenHe TropoiiHH Ha
HOHHOH KDHCTAJLJTHYECKOH peLier- 61i0/1euKe noc/ie BCTPAXHBAHHS
koi. B kauecTBe nmpumepa o6pa-
30BaHHS-HOHHBIX COEIHHEHHH MBI PACCMOTPENH 06pa3oBaHHe MoJe-
KyJ1 xJjopuaa Hatpus. Ho TakHe MOJEKYJbl MOTYT CyLIeCTBOBaThb
TOJNBKO MNpPH OYeHb BBLICOKMX TeMmmepaTrypax, a HMEHHO B mapax
MOBAapPeHHOH COJIH.

Benbiii nbiM, HaGaoAaOUMACA NPH FOPEHHH HATPHS B XJ0pe, —
3TO HE MOJIeKYJbl XJIOpHAA HATpusi, a OOpa30oBaBIIHECH H3 HHX
MesbyalliHe KpHCTasinKH. KpueTamibl Ke MOBapEeHHOH COJH, Kak
H BCEX ADPYrHX HOHHbIX COEAWHEHHH, CJaraioTcsi He M3 MOJEKyJ,
a HemOCDPEeACTBEHHO W3 HOHOB, pa3MeLIEHHBIX, Kak MOKa3aHo Ha
pHucyHke 72.

PacrnosioxxeHsl HOHBI TaK, YTO BOKPYI KaXl0ro HOHa HATpHsA
pasMELLAIOTCsl HOHbl XJIOpa, a BOKPYr KaXJ0ro HOHA XJopa —
HOHbl HATPHSA, T. €. MPHMEPHO TaK, KaK pacnojaraloTcsi YepHble
u GeJble KJETKH Ha liaxMaTHOH focke. Takoe pacnoJoXeHHe HOHbI
NPHHAMAIOT 6Jarojapsi AEHCTBYIOILHM MEXAY HHMH CHJIaM B3aHM-
HOTO TPHTSDKEHHS] H OTTAJKHBaHHS.

WoHbl, 3apsixennble pasnoumenno (Na* u Cl7), B3aumHoO
NPUTATHBAIOTCSA, a OmHOMMeHHO 3apsennsie nomst (Na* u Na',
Cl~ u CI) orrankusaiotca. B pesynbTaTe B3aHMOAGHCTBHA 3a-
pAlOB HOHOB JOCTHraercsi pa3MmelleHHe MOJIOXKHTEbHBIX H OTpHUA-
TeJbHbIX HOHOB B IIAaXMaTHOM mopsiike. B peuerke X/opHaa- HaT-
pusi K Kaxcaomy oy Na+ npumbikaior 6 uonos Cl7, a x Kaxpomy
nony Cl~ 6 uonos Na*:

[IpaBHAbHBIM pacnonoKeHHeM HOHOB OGBSICHATCH NpABHJbHAA
(opMa KPHCTAJJIOB HOHHBIX COeAHHEHHH — Ky6 B ciydyae xJopHia
HaTpHsl (PHC. 73), a CHJIbHbIM B3aHMHbLIM MPHTSKEHHEM cONIHKEeH-
HbIX APYr C JPYroM pa3HOHMEHHBIX HOHOB — MPOYHOCTb KpHCTAaJ-
70B. Bce HoHHble COefHHCHHA MMEIOT CPaBHHTENbHO BBICOKYIO TBED-
LOCTb, TYTOMJIABKH H HEJETYUH.

7. Xopakos «Heoprauieckasi X 7-— 8 ki» i)
“\‘.\i



a xJjopuaa HaTPHA. Beusble Wapbl — HOHBLI XJ0PA,

Phe
Pue. 79, Kpuerananueckas peuieTk
eBa MOKA3aHO Pa3MElllelHe LCHTPOB HOHOB

uepHble — HOHbL HATPHA. Cn

K BewecrBam ¢ MOJIEKY1IPHOH peuleTKoy:i OTHOCHTCSI TBepAblH
TA0), e «cyxoi nex». B ero KpHUCTa/IHYeCKOl pewetke (puc. 74)
OTueT 1o pa3AudaloTCs MOJICKYIIbI. TlpHMepoM BelecTBa ¢ aTOMHOH
PelteTkoii spasiercl anmas (pHC. 75). AJIMA3 COCTOMT HenocpeacT-
BEHHO ua aTOMOB YIVIEPOAA, KaXIblH H3 KOTOPBIX CBsI3aH KoOBa-
JIeHTHBIMH CBsI3IMH C HETHIDbMSI COCEIHHMH AaTOMaMH, pa3mellaio-
Ulimues1 Bokpyr Hero B BepIIMHAX [MPaBHJbHOH TPeXrpPAHHOH
IH — a.

Pamuabl — TETpa’sAp o e bl
Phc. 73, Kpucraaim xaopuaa Hatpisa ‘g:TbCTrrl’g:::; e 0 KC

y nepegaHo Tak:
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Pasapo6uth Kpuctadas aama-
33 HA YACTH HeJb3s, He paspbi-
Basi XHMHYECKHX CBSI3€H MEXIy
aToOMaMH: OH TMPEACTaBJSET CO-
GoH Kak Obl THFAHTCKYIO MoOJIe-

Kyay.




Puc. 74. Kpucranawueckas pewerka  Puc. 75, Kpucrasanyeckan pemerka
TBepAoro okcuaa yraepoaa (IV)  aamasza. Kpymkasmu o6osHaueHb UeHTpbI
4TOMOB  yriepoua, HEPTOMKAMH — KOBa-

JICHTHLIE CBSI3H

Bosppauiaemesi K onbiTy ¢ ropownHamu, [Ipuuina ynopsjaouen-
HOTO PAacIOJOXKEHHSI HX Ha GJIIOfeYKe — CHJIA TSKECTH, N06YKAAI0-
Wasi ropolIHHbl TECHHTbCA K ULEHTPY GJIoAeuKa H pa3MelLaThest
Ha ero MOBEPXHOCTH HanGosee KommakTHo. O6pasoBaHne KpHcTal-
JIHYECKHX PEIIeTOK O6GYC/IOBJIEHO CHJIOH B3aHMHOTO TMPHTSMXKEHHA
MeXy HOHAMH B CJyyae HOHHBIX DELIETOK, MEXJY aTOMaMH B
cayyae 4TOMHBIX PeIIETOK, MEXIY MOJeKyJaMH B Clydae MOJICKY-
JNAPHBIX PELICTOK.

Yem GoJiblie CHJIA MPUTSIKEHHS, TeM NpPOYHEEe KpPHCTaJJIHYyecKas
peiieTka, MO3TOMY TeM TPYAHEE BELECTBO MJIABHTCH M [EPeXOAHT
B ra3o06pasHoe COCTOSHHE.

Mouekyabl MPHTSITHBAIOTCS APYP K APYry BO MHOro pas ciatee,
yeM HMOHbI M aTOMbl, CBA3aHHbIE KOBaJEHTHbIMH cBsA3simH. [losTomy
HYXHO OXXHIATh, YTO BELIECTBA C MOJIEKYJISIPHOH peueTKoi GyayT
OT/IMYATHCSI OT BELLECTBA € 4TOMHOH H HOHHOH pELIeTKOH Jierko-
NJAABKOCTLIO H JeTydecTblo. [leHCTBHTENBHO, BCe BEILECTBA, Npea-
crapasiionie co6oi MpH OOBIYHBIX YCJIOBHAX Ta3bl H MHHAKOCTH,
B TBEpAOM BHje (HanmpuMep, BOJA B BHAC OGBIKHOBEHHOro Jibja,
okcna yrnepoma (IV) B BHAE CyXOro JibAa) HMEIOT MOJIEKYJSPHYIO
KpHCTamIHueckyio peierky. Cpeau BEUIECTB € MOJEKYJSIPHOH pe-
LIETKOH, BNPOYEM, BCTPEHaloTCsl H TBEPAbIE MPH OGHIUHLIX YCJOBHSAX
BellecTBa, HAanpumep caxap, noi, kampapa. Ho onn NH6O NIerKo-
nnaBkue (caxap), JHGo aeryune (Mon, Kamgpapa).

Camble e TBep/ble U TYronJaBKHe BEUIECTBA, B KOTOPLIX HYK/d-
eTCsl HOBAA TEeXHHKa, OOHAPYMCHBAIOTCS CPE/H BEUIECTB C dTOMHOH

peLIeTKOH.
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2 1. Kakosi (M3HucCcKie CBONCTBA BEWECTB: @) ¢ MOAEKYJAPHON, 6
= B) ¢ HOHHOI pelueTkoit?

3 2. [To KakHmM npH3HAKaM MOXHO OTHECTH K BELeCTBAM C M
KpHCTaAAHYeCKoll pelieTkoii: a) Hadraiuu, 6) aen?

3. Ecnu cMewarh WAapHKH YepHOro H 6enoro UBeTa, OHH pa3me
NOPSLLONHO, KAaK Tmonajo: 3hech YEepHBbI [ApHK PAAOM C YepHbI
HBI psnoM ¢ Geabim, Geabtii pasom c Geawim. Ilouemy Takoe Ge
pa3MeleHiie HeBO3MOXHO V1A HOHOB?

4. Coennnenna NaCl, AIP u MgS KpHCcTaniH3yloTCsi B KpHCTa
HIeTKaX C MOYTH OJHHAKOBbIMH PACCTOAHHAMH MEXAY MOJA0XKH
oTpHuaTebHbIMH HOHaMH. 'KaKkoe H3 3THX COEAHHEHHH camoe TBep
camylo BbICOKYIO Temneparypy naasienusa? [Touemy?

§ 74. OKHMCAHTENbHO-BOCCTAHOBHTENbHbIE PEAKUHH

PaccMOTpHM H3BECTHYIO BaM PEaKLHIO FOPEHHsI HaTpHS
CyuiHocTh ee 3akjaioyaercsi B TOM, YTO aTOMBI XJopa n
OT 4TOMOB HATPHSl HX HapyXKHble JEKTPOHbBI, 3aBepluasi T
CBOHM HApyXHBIH 3JEKTPOHHBIH CJIOH.

Ecnu 3nexTpoH H306pa3uTh OYKBOH &, TO B3aHMOJEHC
JIOTO aToOMa HATPHSA C KaXXIblM aTOMOM XJIOpa MOXKHO
ypaBHEHHEM: -

—&
Na + Cl =Na*!C]~!
[1pn cocTaBjieHHH XK€ ypaBHEHHS! PeaklUHH HYXXHO yuye
aTOMOB B MoOJIeKyJse xJjopa. Toraa ypaBHeHHe 3TOH peakLiH!
liee:

23
9Na + Cl, = 2Na+CI-!

[Ipy ropeHHH MarHus B KHCJIOpOAE KaXIbli atop
OTHaeT 2 3JeKTpPoHa HAPYXHOrO CII0Sl aTOMY KHCJIOPOAa. (
ca okcna maruus Mg*?0O~>. YpaBHenHe peakumu:

oMg + O, = 2Mg+20-

Hannuiiem Hajg 3HaKOM KaXAOTO 3jeMeHTa ero creneH
HHS:
9Na® + CI2 = 2Na+!C]-!
2Mg® + Of = 2Mg+20-2

B VII kanacce 0 COGAHHAIOWIMXCA C KHCIOPOAOM 3j€M
roBOpHJIH, 4TO OHH OKHcasiotcs. [lpu coenuHenun Me
XJI0OpOM H APYTHMH HeMeTa/lJlaMH NPOMCXOAHT TO e car
MpH OKHCJEHHH HX KHCJODPOAOM, — MepeMelleHHe 3JIeKm
aToMOB MeTaJjJjla K aToMaM HeMeTd [MTostomy yc
1) Bce peakuHH, NPH KOTOPLIX MPOHC TepeMeLIEHHE
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#o3 OT OJLHOTO 3JIeMEHTa K JIpPYroMy, Ha3blBaTb OKUCAUTEALHO-
|0CCTAHOBUTEAbHbIMW; 2) 06 3JeMeHTe, OTAAIOLIEM 3JeKTPOHBI, rOBO-
UHTb, UTO OH OKHCJSIETCSs, W Has3blBaTh BoOCCTaHosuTesem, a 06
3/€MEHTe, MOJy4aiolleM 3JeKTPOHbl, — YTO OH BOCCTAHABJHBAETCH,
W Ha3blBaTb €r0 OKuCauTenem. B OKUCAUTENbHO-B0CCTAHOBUTEAbHbLY
peakyusx 0073aTeNbHO USMEHAIOTCA CTeneru OKUCAeHUs no kpadred
mepe 0B8YX 3/eMEHTO8: CTeneHb OKHC/IEHHS BOCCTAHOBHTEJS TMOBbI-
[aeTcsi, a OKHCJIHTeNsl — NoHHXKaercs. Tak, MeranJibl MOYTH Bceraa
OTHAIOT 3JIEKTPOHBI, CJIElOBATENbHO, OKHCJSAIKOTCS, BBICTyNmasi B Ka-
yecTBe BOCCTAHOBHTEJEH (CTemeHb OKHCJEHHSI HX MOBBILIAETCS).
B peaKuusAX COEJMHEHHSl METAa/VIOB C KHCIOPOJOM B KauecTse
OKHCJIHTEJISI BLICTYNAeT KHCJIOPOA, 4 B peakUHsiX COeJHHEHHs Me-
TaJJIOB C TrajIoreHaMH — raJjioreHbl (CTeneHb OKHCJEHHS HX MOHH-
})aercs).

PaccMOTPHM Temepb H3BECTHYI HAaM pEaKLHIO BOCCTAHOBJIEHHS
OKCHIA MeoH BOLOPOJAOM:

20

Cut20-2 + Hg o _Cu° Lt H;lo—?

[lpocTaBHM Hal 3HAKOM KaXJOro ‘3/JeMeHTa ero creneHb OKHCJe-
HHA M BBHIJEJHM 3HAKH TeX 3J€MEeHTOB, Y KOTOPbIX OHA B pe3yilb-
Tare peaklUHH H3MEHHJAach: 3TO MelAb H BomopoA. Peakuns oTHO-
CHTCSl K OKHCJIHTEJIbHO-BOCCTAHOBHTeNbHbIM. [Tokaxcem cTpesiko# me-
peMelleHHe 3JeKTPOHOB OT BOAOPOAA K MexH.  °

Yactuubsl Cu*? npeBpaTHAHCh B 3€KTPOHEHTPAJbHbIE aTOMbI,
NPHCOENHHHB 1O 2 3.ieKTpoHa. ODuekTponeiiTpanbubie artombl H°
npespaTHiauch B uacTHubl H*, 1. e. morepsin mo 1 3iekTpoOHY.
[IpoH3oiI0 mepeMellleHHe 3/eKTPOHOB OT BOAOPOAA K MejH: aje-
ment meab (Cu*2) B 37O peakuHH BOCCTAHABAHBAETCS, @ BOMO-
PO — OKHCJISIeTCS.

3TO raaBHOE M CYLIECTBEHHOE B pAacCMaTPHBAEMOH peaKIHH.
Bce ocranbHOEe — CJEACTBHSI. YTPaTHB 3apsii, aTOMbl MEAH Iepecra-
JIH MIPHTATHBATHLCS K OTPHILATENbHO 3apsiKEHHBIM aTOMaM KHCJIOpO-
13, H Meab Bblgeauaach B cBo6oaHOM BHze. [lonyuuB mosioXKHTENb-
BRI 3apsij, uacTHubl H' NpHTSHYJHCh K OTPHLATENbHO 3apsiKeH-
HBIM aTOMaM KHCIOpOga, H QO6pa3oBajHch MOJIEKYAbl BOAbl (mpH
3TOM HOHHAs CBSI3b Mepeulia B NOMSAPHYIO KOBAJIEHTHYIO).

OKucautent, noAy4as 31eKTPOHbL, B0CCTAHABAUBALTCA; BOCCTAHO-
8urent, 0Tdasas INeKTPOHbL, OKUCAAETCA. B CBOGOLHOM COCTOSIHHH
MeTajJbl MOUTH BCer[a BBICTYNAIOT B KauyecTBe BOCCTAHOBHTEJNEH,
a HeMeTaasbl, 33 HCKJAOYeHHeM ¢Topa (BCeria OKHCJHTENb), MO-
TYT BLICTYNATh H B KAauecTBe OKHCIHTENS H B KauecrBe BOCCTAHOBH-
Tens; nanpumep, B peakunn Hi+S°=H;'S™® cepa — okmcau-
Tenb, a B peakuun S°+ 0% =S*'0;* cepa — BOCCTaHOBHTEJIb.

IIpu cocTaBieHHH YpPaBHEHHH OKHCJIHTEbHO-BOCCTAHOBHTE/NbLHbIX
peakuui Ko3(p(HIUHEHTbl B HHX noAGHpalOT H3 pacuera: CKOJIbKO
3/CKTPOHOB MOJY4aloT aTOMbl (MM HOHbI) 3JEMEHTA-OKHCJHTeNs,
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c1(‘)0Jle0 S/IEKTDOHOB TEepSOT ATOMBI (MM MOHBI) 3/EMEHTa-BOCCTa-
HOBHTENA. Hanpumep, sanana cxema pPeaKLHH:

SO, + H,S—S + H,0

Hatinem no dopmynam u NpPOCTaBHM HAl XHMHYECKHM 3HAKOM
KAXJI0r0 3/IeMeHTa ero creneHb OKHCJIEHHS:

S$*™0;%+ H,*'S~>——>S°+ HS'0~*

Crenenb oxucnenws uamensiiach y artomoB cepbl: B OKCHAE
cepot (IV) ¢ +4 1o 0, a B cepoBomopone ¢ —2 o 0. 3anuuwen

NPOHCXOAsiee NpPH peakUHH IEpeMElLIeHHE 3JEKTPOHOB B BHIE
3NEKTPOHHBIX ypaBHEeHHI:

S+ 46=8° 1 S** — okucaurenn
S-2—2=S5° 2 S~% — BoccTaHOBHTENb

Yucs0 anekTpoHoB, oTAABAEMbIX HOHAMH S™2, OIKHO paBHATbCA
HHCJY SJIEKTPOHOB, MpHcoeHHsieMbIX HOHaMH S*'. 3HauuT, HA KaxX-
AblH HOH S*% ujiy, wHaue roBopsi, Ha KaXKAYI0 MOJIEKYJy OKCHAA
cept (IV), B peakuun 6ymer NpUXOAMTHCS ABE MOJEKYJbl Cepo-
Bopopona H,S. Ormeyaem 370 uncaamu | W 2, npocTaBjieHHbIMH 38
YEpTOH ChpaBa OT 3JMeKTPOHHbIX YypaBHeHWH. Kosd(pHUHEHTH TNpH
(opmysnax yuacTByiOWHX B peakuuu BellecTB HaHaeHb. Bsoas
HX B 3alaHHYI0O CXe€MY peaklluH, nojydyaem ypaBHEHHE:

S 0724+ 2H;'S~?=35°+ 2H;'0 2

[MonoGubiM e 06pa3oM HAXOASAT MO (OpMyJe COeNHHEHHs CTe-
NeHb OKHCIeHHSl 3JieMeHTa ¢ NepeMeHHOH BaJIeHTHOCTbIO, €clH
H3BECTHbl CTEMEHH OKHCJ/IEHHsI OCTajbHbIX dnemenToB. Tak, B COJH
Naj ' SOz23apanee n3pecTHbl CTENeHH OKHMCJEHHs: —2 y KHCIOPOAA
W +1 y sarpusi. Tpu atoma Kucaopoaa nonyunan 2 « 3 =6 anekt-
POHOB; M3 HHX 2 OT ABYX aTOMOB HaTpHsi — MO OAHOMY OT Kax;<AOro.
3HauuT, OCTasbHblie 4 3/1eKTPOHA — OT aToMa cepbl: ee CTerneHb
OKHCJIEHHS, TaKHM oGpasom, +4 (Na3'S+1032).

1. PacemorpiTe ¢ TOMKH 3peHHst 31eKTPOHHON Teopuit peakuuu: 1) paanoxe-
. HHSL OKCHJLA PTYTH Harpesatiem, 2) NoJyueHHs BOAOPOAA MpH ACHCTBUM LWHIKA
Ha consnyio Kiesory. Kakoil 31eMEHT B KaXoM caywae: a) OKHeasiercs,
6) BoccTanasJAMBAeTCS, Il) SIBJIACTCS OKHCJIHTOAEM, I') SIBASIETCH BOCCTAHOBH-
TeaAeM?
2. [lo oGpasity, NpHBEJACHHOMY B TEKCTE, COCTABLTE YPABHCHIN peakuuii, Buipa-
AKCHHBIE CXeMaMH!

a) S+ H,80,-+50,+ H,0
6) Cly+ Kl—I,+KCl

#) Al+Br,—AlBry

1) Cly+H,0— HCI+HCIO
A) KCIO;—+ KC1+40,

¢) CuCl, + Fe-+FeCl,+ Cu
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FTANOTEHDI

§ 75. Ob6ulasi XapakTepHCTHKA rajoreHos

HaunHasi CHCTEMaTHYECKOE H3YueHHe HeMeTaJJIOB, BCIOMHHM,
yeM OHH XapakTepH3yloTcsi. B mepuopnueckoil cucreme 3J€MEHTOB
HeMeTaJulbl pacnoJaraioresi B Kouue mnepuopos (puc. IIT). Hapyx-
HbIH 3/MEKTPOHHBIH CJIOH B HX aTOMax, HCKjlouasi HHEPTHbE rasbl,
He 3aBeplieH, HO OJH30K K 3aBepiueHuio. [1o3Tomy aroMbl Heme-
TaJJIOB JOJDKHBI NPHCOEAHHATH 3/MEKTPOHbI MPH B3aHMOJICHCTBHH
C 3/1eMEeHTaMH, aTOMbl KOTOpBIX, HAa060pPOT, JIErKO OTAAIOT 3JIeKT-
ponbl. TakHMH 3JeMEHTaMH SABASIOTCS Merandbl H Bomopoa. [las
HEMEeTAJIOB Haubosee XapaKTepHbl pPeakiHH COEJHHEHHS C MeTau-
JlaMH H BOJLOPOJOM.

CoeMHEHHs] THNHYHBIX METAJJIOB C HEMEeT4JJaMH HMEIOT HOH-
HYIO KDHCTAJUIHYECKYIO DEWeTKY H MpejcTasiasiior co6oi TBepable
TyromjaskHe Beutectsa (§ 57).

B BOAOPOAHLIX COEAHHEHHSIX HEMETA/JIOB MNOJsIpHAS KOBAJECHT-
Has cBf3b. Kpucrannuueckasi pewierka sTHx COeJHHEHHH MOJEKY-
asipuasi. [103TOMY OHH NpH  OGLIYHBIX yCJAOBHAX NPEACTABJSIOT
co6oit H60 rasbl (Kak rajoreHoBOAOPOAb), NHOO JIETYuHe KHA-
KocTH (Kak Boja).

HauGosnee pesko CBONCTBA HeMeTa/JIOB BbIpAXKEHbl Y raJjore-
HOB. B nepHoAHYeCKOH CHCTEMEe 3JeMEeHTOB raJloreHbl COCTABJSIOT
rnapuyio noarpynny VII rpynnel. Hapysxuwlii cjioii ux 4aTromoB
conepKUT 7 31eKTpoHoB. OfHH p-3/1eKTPOH HecnapeHHblii. Jlo 3aBep-
IIEHHSI HAPYXXHOTO 3JIEKTPOHHOrO CJOSI HEJOCTAeT OAHOrO 3JEeKTPO-
Ha. [losToMy B COENMHEHMSIX C BOAOPOJAOM H METaJJaMH rajore-
Hbl BCErjla NposiBjsIIOT CTENeHb OKHCJeHHs1 — 1. Kak camblil 3J1eKT-
POOTpHUATENbHLIA H3 XHMHUYECKHX 3JIEMEHTOB, ()TOp BO BCEX CBOHX
COBJHHEHHsIX (a He TOJIbKO B COENHHEHHsIX C BOJOPOAOM H MeTajia-
MH) MPOSIBJASIET OAHO H TO XK€ 3HAYCHHWE CTENEHH OKHCJAEHHsT — .
OcrasibHble rajoreHbl MOTYT NPOSIBJASIT H MOJOYKHTEJbHbLIE CTENCHH
OKHCJIEHHsI BNJOTb 10 +7, B YaCTHOCTH B CBOHX KHCJOPOAHBIX
COEIHHEHHSAX.

UeM OTIHYAKOTCS COGAMHEHHsI TaNoreHoB ¢ BOJAOPOAOM OT coeanteniit ¢ Ti-
MHYHBLIMH METANIAMH: a) 10 BHAY XHMHUECKOI cBsizH, G) N0 CTPOCHID KpHe-
TAJNAHUYECKONH PCUICTKH, B) NO (PHIHUYECKHM CBONCTBAM?
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§ 76. Xaop

XuMuueckuit anak —
aapata1T Cl. Ortnocurenbhas atomnas macca — 35,5. 3apan

Xumuueckas tdopmyna Cl,. Moasipuas macca — 71 r/moas.

Hapyxnui SJIEKTPOHHBIHA CJIOH aTOMa XJI0pa, KakK H BCEX raJjore-
HOB, CONEPMHT 7 3/1EKTPOHOB. 32 cueT 3JeKTPOHAa APYroro aroma
KaXIblH H3 HUX JOMOJIHSIET CBOH HApYXKHbIH 3JEKTPOHHbIH CJIOH [0
8 snekTpoHoB:

e
+ @Clg—b
' ve

uekTponHas dopmysa xaopa kak mpocroro Bewecrsa :Cl:Cl:,

a crpyktypnaa Cl—Cl. Kpucranabl TBepaoro' xjiopa cjaaraiotes
H3 [IBYXaTOMHbLIX MOJIEKYJ, YAEpXKHBaeMbiX CHJIAMH MeXMOJEeKy-
JISIPHOTO MPHTSKEHHST HACTOJBKO ciaGo, YTO MOFYT CYILUeCTBOBAThb
JIHWb NpH HH3KMX Temnepatypax. [Ipu OGBIUHBIX JKe YCJIOBHAX
XJIOp HAXOAHTCA B ra3o06pasHOM COCTOSIHHH. IJTO KeaTO-3ese-
HbIH Ta3 C pe3KHM 3anaxoM.

Xnop moutH B 2,5 pasa TsKeJee BO3AyXa, MOBOJbHO XOPOLIO
pactBopHM B Boje. BOAHbIH pacTBOp ero HasbIBaeTCs XJOPHOH
BOo0H. OHa coxpaHsier OKpacKy M 3amax XxJopa.

Bibixanne xJopa Bbi3blBaeT yaylbe H MOXeT MPHBECTH K CMep-
TeJIbHOMY McXxony. [103TOMYy HIOXAaThb €ro HYXXHO OCTOPCIKHO.

Jnsi xmopa xapakTepHbl peakUHH COeJHHEHHS ¢ BOAOPOAOM
H MeTaJJiaMH, B KOTOpPbIX OH BBICTYMAeT B KauyecTBe OKHCJHTENs,
HanpHMep NpPH rOPeHHH HATPHS B XJIOpPe XJIOp OKHC/ISIET HaTpHH:

9Na-+ Cl,=2Na*'Cl~

Tak e pearupyioT ¢ HHM ApyrHe Metajabl. [Ipu BcbinaHuH B
GaHKy C XJIOPOM »K€JIe3HOr0 NMOpPOLIKA, IPEeABapHTEJNbHO HAarperoro
B METAJNJIHUECKOH JIoXeuKe, YaCTHUKH JKeJie3a pacKansiioTcsi, COe/u-
HSIIOTCSI C XJIOPOM, HanoJusisi GaHKy GypbiM ABIMOM, KOTOPBIH COCTOHT
M3 MeJbuailIMX YacTHL TpOAYKTa PpeaKUHH — XJOpHAa eje-
3a (III) FeCly:

—1

— 6F — .
9Fe+3Cl,=2Fe* Cl;
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Puc. 76. T'opeHue cypeMBl B Xjope Puc. 77. Topenne menn B xaope

Tako#i e «OrHEHHBH JOXAb» Habulogaercss NpH BCbiMaHHH
B 6aHKy € XJOpoM, faaxe G6e3 npeABapHTeNbHOrO HarpeBaHHs,
nopoukoo6pasHoi cypbMbl (puc. 76). Banka HanoaHsieTcss npH
3TOM GenblM AbIMOM xJopuaa cypbmbl (III) SbCly:

6&
9Sb 4 3C1,=25b *Cl5"!

Menapb, B3siTasi B BHAE MNy4YKa TOHKOH NPOBOJIOKH H TpeIBapH-
TeNbHO Harperasi, MpPH OMYCKAHHH B XJIOD PacKajisiercss H cropaer
(puc. 77), nanonnss Koa6y 6ypbiM ABIMOM, 06pa30BaHHLIM YaCTHY-
kamu xjopuaa mepn (II) CuCl,:

26~
CIRCl,=Ci# el :

B KayecTBe OKHMCJAHTENSi XJIOp BBICTYMAeT H B H3BECTHOH BaM
peakUHH COEJHHEHHS C BOJOPOAOM, KOTOPYI0 MOXKHO Hab6/I0AaTh
(puc. 78) B BHAe ropeHHs BOAOPOAA B XJope:

H,+ Cly=2H*'Cl~"

3Ta peakuHs MOXeT nporekatb H uHaye. Eciu cmewarb xjop
C BOMOPOJOM B TOJICTOCTEHHOM LHJIHHAPE, NPHKPBLITH OTBEPCTHE
UHIHHAPA KYCKOM KapTOHa M 3akeub BOJH3H LWJIHHAPA MAarHHiA,
TO MPOH3OHAET OrNYIIHTE/bHbIH B3PHIB. SIPKHI CBET BHI3OBET B3pbLIB
CMeCH, KaK 3/1eKTpHYecKas HCKPa BbI3bIBA€T B3PbIB CMECH BOJOPOAA
C KHCJIOPOZIOM.

Peakuusi HauHHaeTcsl C pacllenJieHHsi MOJIEKYJl XJOpa Ha aTOMb
3a cuer 3Hepruu csera uiau HarpeBanus (Cl,=2Cl). 3arem atomb
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Pue. 78. I'openne pogopoaa B xjaope Puc. 79. Buitecnenne KHCJI0pPOaa XJ0poM
H3 BOJLbI

XJiopa, BCTpeuasicb € MOJICKYJIOH BOJOpPOJA, CBSI3BIBAIOTCS! € OJIHUM
aTOMOM BOJIOPOJA B MOJIEKYJY XJOPOBOLOPOAAa, OCBOGOKNAs BTO-
poii_atom sopopoaa (Cl-+H,=HCl+ H); atoms Bogopopa pearn-

JOT TakKuM OKe 06pasoM ¢ MOJeKyJamMH Xxjopa (H+C|2=
— HCI1 + Cl) u 7. n. Takue peakuuu naswiBaiorcsi yenwoimu. K uen-'
HBIM PEaKIHsiM OTHOCAITCS M APYTHE PEAaKUHH TOpPeHHs..

XHMHuecKkas aKTHBHOCTb XJIOPA KaK OKHCJHTENs NpOsBJSIETCS
He TOJBKO B DEAKUHAX COGJHHEHHS| €ro C MeTanJaMH H BOLOPO-
JOM, HO H B peakUHsX 3aMeUleHHsl XJOPOM /APYrHX HEeMeTaJuioB,
HanpHMep KHCJI0poAa B BOJE. uBuc-ranuM Ha cBer KoJly, HanoJ-
HEHHYIO MOBEPXY XJIOPHOH BOJOH H ONPOKHHYTYIO TOPJBILIKOM BHH3
B uamy c xJopHoil Bojoi (puc. 79). Uepes nekoropoe BpeMmst
HA CTEHKAX KOJIOBI NOABATCS My3bipbKH rasa. 1o kucaopon. Ox
nocTeneHHo Oy/1eT HAKAamIWBATbCs B BepxHeil uacTu Kosa6bul. Pacrt-
BOP YTPATHT 3€/ICHOBATYIO OKPACKY, NEPECTAHET NAXHYTh XJOPOM, CH-
HUH JAKMYC B HEM NOKpacHeer:

Cl§ +H,0 =HCI~' + HCI*'O
ClI°+12=Cl-!
ClI°—1e=Cl+!

W3 3/eKTPOHHBLIX YPaBHEHHH BHWAHO, UYTO OXHH AaTOMbI XJopa
ABJSIOTCA OKHCAMTEISIMH APYPHX aTOMOB XxJopa. B pesyabrate
MOJYHAIoTCsl COEJAHHEHHs1 (KHCJIOTHI), B KOTOPbIX XJIOp HMEeT OT-
puuarenbnyio crenenb okucaenns (HCI) u nosoxxurensuyio crenens
okucaenuss (HCIO — xsnopHoBaTHcTas KHejoTa). DTa KHCJI0Ta —
ouenb Henpounoe coeannende. OHa pasnaraetcsi ¢ BbiAeJEHHEM
KHcJopoaa:

2HCIO = 2HCI + O,
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Puc. 80. OGecuseunBaHHE XJOPOM KpacAWHX BELLECTB: | — cyxas OKpauienHus
TKaub  XJOPOM  He oGecupeunpaercs, 2 — BJaXHas TKaHb oGecuBeunBacTest

CyMMapHO MOXXHO 3aMHCaTh:
2Cl, + 2H,0 =4HCI + O,

Bosnpwas 4acTb OPraHHYeCKHX KpacslllHX BEUlecTB NMpH B3aHMO-
JeficTBHH € XJIOpOM paspyluaercsi, mnpespaliasicb B GecluBeTHbIE
coepunenusi. OkpalleHHasi (HOJETOBHIMH YEPHHJIAMH WJM PacTBO-
pom Jakmyca Gymara MNpH MOrpy>KeHHH B XJop 6bicTpo o6GecuBse-
ynBaercsl, «0eaHTCsi». Benenne mpoHCXopHT AMLIb B MPHCYTCTBHH
BOAbl HJM ee napoB. Boja cayXuT npH 3T0M KaTajiM3aToOpOM.
B cyxom xJjope cyxas OKpalleHHas TKaHb He orT6eaHBaercs
(puc. 80). INpucyTcTBHe BOASIHBIX NapOB MOBbLILIAET €ro AKTHBHOCTb
H MO0 OTHOWIEHHIO K APYrHM BemiecTBaMm. Tak, CyxO# xJop mpH 06biY-
HbIX TemnepaTypax He JeHCTBYeT Ha JKesje30, HO pearupyer ¢
HHM B MPHCYTCTBHH BOJSIHBIX MAapoB.

Bbl y6eauJsHCh, UTO XJIOP OTHOCHTCH K Ype3BblYaWHO XHMH-
YecKH aKTHBHbIM HeMmerajsaM. OcoGEHHO AKTHBHO OH COEINHHSIET-
csl C MEeTaJllaMH H BOJOPOJOM.

B coepHHEHHSIX C MeraanaMH H BOLOPOAOM XJIOp MpOsiBASET
cTeneHb OKHCJeHHsa —1.

1. TMepeuncante dusnyeckie csoiictsa xnopa. Yem orauuaercst oH Mo Bueus:

HUM TIPH3HAKAM OT BCEX ra30B, ¢ KOTOPLIMH Bbi BCTPENaNHCh paHblie? ;

A 2. B cranpapribie Gasuionbl BMelaeresi )uakmit xaop maccoit 30 kr. Kakoi
06GbeM 3aHMET 3TOT XJOP [PH HOPMAJbHLIX YCJOBHsSIX? .
3. Ilepeuncante xumuyeckue coiictsa xjopa. [puseante ypasienns peaxuuit.
4. [louemy pacTBop Jakmyca, NPHAHTHI B TOJILKO YTO MPHTOTOBJEHHYIO XJA0P-
HYI0 BOAY, OGeCUBEYHBAeTCsi, a, NOCJAe TOro Kak Boaa AodAro crosia Ha
CBETY, JaKMyC B Heil KpacHeer?
5. ITouemy XxJI0p HEOGXOAMMO TIMATENbHO BBICYWIHBATb, NMpEKAE ueM 3ANOd-
HATh MM CTalibible GannoHbi?
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§ 77. Moasipubiii 00beM rasoo6pasHbIX BElLECTB.
3akon Asoraapo

JKunkue W TBepiple BellecTBa, B3sThe KOJHYECTBOM 1 Modb,
KaK BHIHO M3 pHcyHKa 8], 3aHHMAIOT . CDaBHHTENBHO HeGoJbliHe
H NDH 3TOM pasHble o6bembl. [Ipu mepexome TBepABIX H MKHAKHX
BEIECTB B ra3oo0pasHoe COCTOSIHHE MPOHCXOAHT pe3Koe Bo3pacra-
HHE HX oObeMma.

B TBepibix H KHAKHX BellECTBAX YACTHIbI COJNHIKEHBl O CO-
NPHKOCHOBEHUSI. O6beM >KHAKHX M TBEPABIX BEIUECTB 3aBHCHT
NOSTOMY TrJiaBHbIM 06pasoM OT pa3MepoB caMHx udacTHl. B rasax
XK€ NPH MaJblX JaBJEHHAX PACCTOSIHHS MEXJY MOJIEKYyJaMH BEeJHKH.
O61eM, 3aHHMaeMblii MOJIEKYJIaMH, CPaBHUTENbHO MaJl.

O6bem rasa onpepensieTcsi TIaBHBIM 06Pa3oM pacCTOSIHHAMH
MEXIY MOJeKy/laMH, a OHH NpPH ONHHAKOBOH TemmepaTtype H OfH-
H3aKOBOM [aBJIEHHH Y BCeX Tra3oB JIPHGJH3HTEJbHO OJHHAKOBBI.
CnepoBaTebHO, OAHHAKOBOE YHCJIO MOJIEKYJ JI06GOro rasa, B3siTOrO
NMpPH OJHHAKOBLIX YCJIOBHAX (AaBJEHHWH H TemmepaType), 3aHHMAIOT
OlHHAKOBBLIA 06BEM, HJIH OAMHAKOBHE O0beMbl ra3oB NMPH ONHHX H
TE€X XK€ YCAOBMAX CONEPXKAT OJHHAKOBOE YHCJO MOJeKysd. ITOT
3aKOH Gbul copmyaupoBan A. ABoraipo H Ha3BaH €ro HMEHEM.
W3 3akona Aporagpo caenyer, yto 1 Moab J1I0GOro raza npH OfHHA-
KOBBIX YCJIOBHAX 3aHHMAaeT OAHH H TOT e 0GbeM.

ﬂa.nee MBI 6y11eM MoJib30BaThesl 06bemMamH ra3oB, H3MEPEHHLIMH
NpH TaK Ha3blBaeMbIX HOPMaJbHBIX YCJIOBHAX (H.y.), T. €. TpH
temneparype 0° C n HOpMalbHOM aTMOC(HEPHOM NaBJ€HHH, PaBHOM
101,325 kIla.

B pacuerax, cBsi3aHHBIX C onpejejeHHeM o6bema rasoobpas-
HOrO BELIECTBA, HCIONb3YIOT 3HAUeHHe MOaApHO20 obvema 2asa.

Puc. 81. OGbembl pasibix BEIULECTB KOJAMYECTBOM Beiiectsa | Monb

188



MouaspHbiii 06bem rasa V, npeacras. .. JOf Bos. , pas
HyI0 OTHOMIEHHIO 00beMa rasa K COOTBETCTBYIOWIENM b .indciiby
peuectBa. MoJsApHbIA 06bEM rasa BHIPAXalT B JHIpaX Ha MOJb
(n/Monb) HIH B METpax KyOHUeCKHX Ha MOJb (M3/M0nb):

Vo=t

v’

rae V — 06beM B JIMTPAX; U — KOJHYECTBO BEILLECTBA B MOJSX.
Monsipiblii 06beM — MOCTOsIHHAST BEJIHYHHA IS BCEX rasood-
pa3HblX BELIECTB, B3SATHIX MPH ONHHAKOBBIX YCJOBHSIX.
Monsapnbii 00%Bem 20308 npu HOPMAAbHLLX YCAOBUAX PABEH
22,4 n/mons.

”

1. Cpopmyanpyiite 3akon Asoranpo.

2 2, Uro Takoe MoOJsApHbii o6beM rasa? Yemy on pasen?
A 3. Kakoit 06beM TNpH HOPMAJbHLIX YCJAOBHAX 3afiMyr: a) xiop, 0,5 moab;
6) sopopoa, 0,5 mons; B) xnop, 0,5 r; r) sogopoa, 0,5 r; A) xaoposono-
pox, 0,5 moab?

§ 78. OtHOCHTE/IbHASL MJOTHOCTb ra3on

Ecau B3ATb NPH OAHHAKOBBIX YCJOBHAX ABa rasa OJHHAKOBBLIX
06'beMOB, HANMPHMEP XJIOP H BOJAOPOA, TO B HHX 6yAeT coaepxaTtbes
OJIHHAKOBOE YHCJIO MOJIEKYJl TOTO H JpYroro rasa, HO Macchl B3ATHIX
razos GyayT HeoauHakoBbl. OueBHAHO, Macca OJ(HOTO rasa (xjopa)
Gyzer BO CTOJBKO pa3 Gosbuie macchl apyroro (Boaopoaa), BO
CKOJILKO Pa3 OTHOCHTeJbHAsl MOJEKyJsipHasi Macca nepBoro (xjaopa)
GosblIe OTHOCHTEJIbHOH MOJIEKYJSIpHOH Macchl BTOPOro (Boxopoaa),
1. e. B 35,5 pasa (71:2).

MAOTHOCTH ra3oB OTHOCATCA KaK MX OTHOCHTEJbHBIE MOJEKY-
JsIPHBIE MACCH:

P o M, -D
P2 Mr, 2

rape pP— NJOTHOCTb rasa B rpaMmax Ha JIHTP, M. — OTHOCHTE/Ib-
Hasi MOJIeKyJsipHasi macca.

Ly

OTHOIUEHHCP npeacrasjasiet coGoi OTHOCUTEAbHYIO NAOTHOCTbO

2

00HO20 2a3a no Opyzomy. OTHOCHTENbHYIO MJIOTHOCTH 0603HAYAIOT
6ykBoit D, K KOTOpOiHl BHH3y NpPHIHCHIBAIOT (OpMyJay rasa, no or-
HOILEHHIO K KOTOPOMY H HAXOJHTCS MJOTHOCTh AaHHOro rasa. Ha-
npumep, D, — OTHOCHTeNbHAs IJIOTHOCTb Tasa N0 BOAOPOAY,
D wosy — OTHOCHTEJIbHAS TJIOTHOCTb Ta3a M0 BO3JYyXy.

Mpumep 1. PaccuntaTh OTHOCHTEJBHYIO INIOTHOCTb OKCHAA yriie-
poaa (IV) no Bopopony:

M (CO,) =44; M. (H,) =2;

Dy,=4 =22
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Hao6opoT, 3Has OTHOCHTENbHYIO ILIOTHOCTL OJHOTG rasa no apy-
romy H OTHOCHTEJbHYIO MOJIEKYJISIPHYIO MAacCy BTOPOro rasa, MOXHO
paccuHTaTh OTHOCHTEJIbHYIO MOJIEKYJISIDHYIO Maccy mnepBoro rasa.

Mpumep 2. OrHocuTesibHAsi MIOTHOCTb OKcupa ceput (IV) mo
BOJOPOAY , PaBHA 32. PaccuuTaTh OTHOCHTR/IbHYIO MOJEKYJSADHYIO
maccy OKCHIA Cepbl (IV):

M, (H,) =2; D”2=32; Mr(soz) =2.32—64

YacTo HYXHO 3HATh, KAaKOBa OTHOCHTENbHAsl MIOTHOCTH rasa
no BO3AYXY.

Bo3ayX — CMech rasoB, MOSTOMY HEJb3s rOBOPHTH O Macce Mo-
nekysbl Bospyxa. Ho MOXHO TOBOPHTH O CpeHeH OTHOCHTENbHOMH
MoJIeKYJIsIpHOM macce BO3jlyXa: OHa paBHa 29. Yro6bl maliTH mior-
HOCTb rasa no BO3AyXy, HaAO PAa3JCJIHTb OTHOCHTEJIbHYIO MOJEKy-
ASIpHYIO Maccy 3Toro rasa Ha 29. Tak, M.(Cly) =71, anauur,

Dumn(CI‘z) = ;—‘é =245

3 1. Paccuuraiite OTHOCHTELHYIO MUIOTHOCTH 0 BOLOPOAY i 110 BO3AYXY: @) cep-
- wneroro raza SO,, G) BOASIHOTO napa.
A 9. Paccuntafite OTHOCHTEALHYIO MOJNCKYJSPHYIO MACCy W BHIBEAHTE XHMHHC-
ckylo opmyay: a) asora, 3Has, 4TO ero Dy, =14; 6) ¢ocdopa, anas, uro
Dy, napos (ocopa papna 62. !
. " 3. OGbemibie A0JH COCTABHLIX uyacTeli BO3AyXa caenyioutme: asora — 78Y,
kucaopona — 219%, aprowa — 1%. i

Janoaunre TaGaniy, pzmcuura‘n: a) KOJIHUeCTBO pellecrsa, G) MACCy Kaxaoro
raaa B BO3AyXe oOBemon | M, B) maccy Bosayxa o6bemom | m® (npu u’y)

Hasnanne rasa ®opmyaa | Ornocktean- | Moaspuas | O6uesuan < =
Has MOACKY- Macca aoan, % Kn::-':n:lxuuvlnm Maceaisl
asprast macca e
Aot ? P ? 78 2 5
Kncinopoa ? ? ? 21 > o
Apron ? ? ? 1 2 5
Hroro — — —= 100 > 3

§ 79. MMpumeHeHue Xa0pa H HAXOXK/JEHHE €ro B npupoae

XJ10p NPHMEHSIIOT sl 06e33apaXKHBaHUs NHTbeBOH Boabl. Bomy
nepej nyckom B BO/LONPOBOJHYIO CEThb XJIOPHPYIOT, T. €. PacTBOPSIOT
g neit nemuoro xsopa. Ilpu stom Gakrepumu, comepxaiiHecs B
Bojie, NMOrHGAIoT.

XJ0p HMCIOJIb3YIOT JJsi OTGeNMBaHHA TKaHeil W GymarH, ausi
npombllquemmro NOJIYYEHHSI NPYrHX BeLLeCTB, NMPHMEHAEMbIX TaKxXe
aas orGeauBaiisl. JIo OTKPBITHS X/0pa STOT MPOLECC MPOH3BOAHJCH
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MO AEHCTBMEM COJIHIIA H BO3-
ayxa. [lpouecc  orGenusanus
JUIHJICS A0ATO H Tpe6GoBan 60Jb-
WIHX [Jomaned aasi paccruia-
HHSI XOJICTA Ha OTKPLITOM BO3-
pyxe. Ceiiuac oT6eqMBaIOT TKaHH
33 HECKOJIbKO 4acOB, BbIMAuHBasi
HX B’ GEJHJIBLHOM PacTBOpE.

B npupoge xjiop B cBoGon-
HOM COCTOSIHHH He BCTpevaercs,
TaK KakK OH XHMHYECKH O4YeHb
aktuBeH. HanGosee pacnpocrpa-
HEHHOE TMpPUPOJHOE COEeJHHEHHE
ero — xJjopun Hartpusi. OH co-
NepXXHUTCA B MOpPCKOH Boje, a
N06bIBA€TCsl Yy HAcC H3 COJSAHBIX
03ep H 3anexel, 06pa3oBaBIIHX-

Puc. 83. Pacrsopenue x/ioposojoposa s CSl HA MECT€ JAPEBHHX BbICOXIUIHMX
Boje; @ — B Hauaje onwra, 6 — yepes BOJOEMOB.
HEKOTOpOe BpeMsi focjie Hawajsa onwuita XJ]OpHLl HATPHS CJYXHT HC-

XO[IHBIM CBIDbEM /ISt MPOMBbILI-

JIEHHOTO  MOJIyYyeHHsi CBOGOA-
HOTO XJIOpa H €ro COEIHHEHMWH, He' BCTPEUAIOUIWXCS B MNPHPOAE
(puc. 82).

2 1. IMepeuncante H3BecTHbIE BAM NPUMEHEHHS CBOGOAHOTO XJOPa W €ro Coefu-
= HeHHit, CBSI3AB KAXKA0e NPHMEHEHHEe CO CBONCTBAMM. )
A 2. Tlpeanonokum, uto B atmocdepy suiaeanacs csoGoausiii xaop. B pesyan-
TaTeé KaKHX XHMHYECKHX peakuuﬁ XJo0p nepcﬁueT B C()CIUHIL‘IIIUL>
3. Kakoe coeaHHeHHe XJopa HauGojee pacnpocTpaHeHo B MPHPOAE H €ro

MOXKHO H@iTH B KaXKJOM Jlome?

§ 80. Xnoposopopon

OfHHM H3 BaXKHEHUMX COCJHHEHHA X/IOpa SIBJISETCA €ro COeH-
wenne ¢ BopoponoM — xsaoposonopon HCI. Sro Gecusetnbiit yayuwin-
Bblii ra3, €ro OTHOCHTelbHasi MJOTHOCTb MO BO3AYXY HEMHOro
Gosiee eQHHHILbL. ) . i

LIpAMHAP, HANOJHEHHBIH XJIODOBOAOPOAOM H MPHKPBITHIH CTEK-
JSIHHON MJIACTHHKOH, ONMPOKMHEM BBEPX HOM B BOAy H yGepem nox
BOJOM MJACTHHKY (PHC. 83). Bopa GeicTpo nmoaHMMaercss W 3anod-
HseT WHAHHAP. DTO MPOMCXOAHT MOTOMY, YTO XJIOPOBOAOPO/ XOPOLIO
pacTBopsieTcsi B BOIE. O6pa3syiouleecsi pa3pexxeHHoe MPOCTPAHCTBO
3anoAHsET BOAA MOJL BIHSHHEM aTMOC(HEPHOTO AaBJICHHS. B unauna-
pe Tenepb HAXOLHTCH coasiHasi KucaoTa. B 3ToM MOXKHO y6GeauTbes

Jakmyca.
npuxr;%r;ggt’l:mpon yOTHOCMTCH K uHcay HauGonee PACTBODHMHLIX B
Bojie ra3000pa3HblX BELLECTB: B BoAe o6bemom | 7l MOXKET PacTBO-
puThes A0 500 J XJOpOBOAOPOAA (MpH KOMHATHOW Temmneparype).
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Puc. 84. TNosyuenne xao0posoopona 8 Puc. 85. Onwiv, wamoctpupyioutii 601b-

naGopaTopHu Lylo pacTBOpHMOCTb XJIOPOBOAOPOAA

B xumuueckoil J1aGOPaTOPHH XJIOPOBOAOPOL noJiyyalpT Harpe-
BAaHHEM XJOPHAA HATPHS C KOHUEHTPHPOBAHHOW CepHOW KHMCJIOTOM
(puc. 84). '

2NaCl + H,S0, = Na,S0, + 2HCIt

Tak Kak XJOPOBOLOPOA TSXKEJNee BO3Ayxa, ero mMoxHO Co6paTh,
OMyCTHB Ta300TBOAHYIO TPYOKY B cyxoii cocyx. X.10pOBOAOPOA
3anoJIHACT COCYA, BbITECHAS H3 Hero Bo3gyx. O ToM, 4TO COCYA
3aNOJIHHACA XJIODOBOLOPOAOM AOBEDXY, Y3HAEM MO MOSBACHHIO HAL
TOPJILILIKOM COCyla TyMaHa. 10T TymMan npencrasisier cO60H MeJib-
yaliline KaneJbKH COJSIHOH KHCJOTHI, OHH 06pa3oBanuch M3 XJA0PO-
BOOPOAA H CONEPIKAILHXCS B BO3/YXE BOASHBIX Napos.
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B npommmaennocry

X710poBoopon mosyuaio
BPSMMM COSRMHeHHeM X P pox Y4aloT CHHTe30M, T. e,

Opa ¢ BOOpOIOM.

TS Qu3NYecKHe croficTa’ XJ10pOBOOpOAA.

S80T xa0posoaopoa B aaGopatopun? Hapuceyiite npuGop. Hanu-
HeHMe pearumm.

H3MOIHAIH XA0POBOAOPONOM, 3aKPHLIH NpoGKO# €O BCTaBAEHHCH
Jeye SOH ¥, NePeBEDHYB CKASHKY BBEPX AHOM, MOTPY3HJH TPYGKY B
< \.fcx.:emsuu PacTeopom aakmyca (puc. 85). 3atem B CKASHKY no
SSSTU HECKOABKO Kanedb Boaw. OnHMWATE SIBNEHHS, KOTOpbie NPOH30MAYT.
S3 ROHUSHTDauMA (r/a) COAAHON KHCJAOTHL B pacTsope, NoNy4eHHOM

€ OnNTa, KOTOPHIi paccMaTpuBaics B NpEiblLylieM Bonpoce?
SOIHAM APH HOPMAAbHBIX YCJOBHSX.

o

§ 51. OGbemMHble OTHOWEHHS ra3oB NpH XMMHYECKHX peakuusx

Ha npocTom anMepe peaKuHH coelHHEHHsT BOAOpPOAa C XJIO-
POM HAyYHMCSl PacCYHTHIBATH O6BeMbl pearHpylOUlHX rasoB. Ypas-
HEHHE 3TOH peakuuu

H, + Cl, = 2HCI

NOKA3bIBACT, uTO Kaxaas MOJEKyJa BOJAOPOAA pearHpyer C OLHOH
MOJIEKYJION XJIOpPA M NpH 3TOM 06pasyloTCsi JBE MOJEKYJIbl XJIOpO-
Bozopona. CornacHo 3akony ABOraapo OJAHHAKOBOE HHCIO MOJleK);Jf
pa3HbIX ra3oB MPH OJHHX H TeX e YCJOBHAX 3aHHMaeT ommo.
KOBblHf 0GBeM. 3nauut, O6beM XxJ0pa, BCTYMHBIICTO BO B3aM
HeHCTBHE, TAKOB XK€, KAK H BOAOPOAA, 3 XJOPOBOAOPOL ‘.1,0'““'”?:
B 06beme, BABOe Goabliem, T. e. OTHOLIGHHE 4HCAA —Mclj.?eln' ;30-1:;)“0
Ia, XJopa H xaoposogopoaa v(H;) : v(Cly) :o(HCI) S1:9. P
oTHOWeHMIO HX 06semos F(H,) : F(Cly) : FHCH =1=
Takum oGpasom, ecas B XEMHUECKOH |
Noay4anTrcs rasoofpasune
MOXHO VCTaHOBHTHL HX 00DBE}
O6senu pe y
KOJHYeCTSam 37T#

1
n

rae V; 81,
uuu. [Tostomy
BEUECTR BHDIXKIW
dopmyaamu B8 ypas

Tak, ypasresre p

CH, +2

NOKa3blBaeT, 4To HZ O0AHH O '
obbema kucaopoaa (2 a) #
raza (1 a). O6bem mOTY4HBL |
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He MOXeM OINpeieNHTb TaKMM Cnoco60M, TaK Kak BOAA HE ras u
Ha Hee 3aKOH ABOrajipo He pPacmpoCTPaHAeTCs.

Ha OCHOBaHHH CKa3aHHOTO MOXHO NPOBOAHTH HeKO'ropue BbI-
yycNeHHsl MO YPaBHEHHWAM peaKUHH, YYHTBIBAs KOI(DMHUHEHTD!
nepesl (opMyJaMH BELLECTB.

Mpumep. Kakoit 06beM KHCIOPOAA PACXOAYeTCs MPH CrOpPaHHH
Bojopoaa o6bemom 10 M*?

10 w* xw

9H, + 0,=2H,0

W3 ypaBHeHHs peaKuHH BHAHO, YTO BOAOPOA H KHCJIOPOZ COEMH-
HAIOTCA B 06'beMHOM OTHOLIEHHH 2: |, cienoBaTefbHo,

2:1=10 m*:x m®
x=5wu

(Otser. TIlpu cropaniii BOAOpOAa o6bemonM 10 m*® pacxozy-
€TCA KHCJA0pOojJ 06beMOM S M)

P 1. Paccuuraiite 06beM KHCAOPOAA, TPEOSYOWLErocs 138 0K
: poaa (II) oGbemom 50 a. Kakos oGwnem oxcuaa
Tocs npH 3Tom?
2. Cmvemaan xaop o6bemom 2 A B BOIOPO.
BJ‘(I!L amTe o6beM o0Gpa3zoBaBlIerocs
00BeMa OCTAHETCH HeH3Pacxox !
3% Hpu Cropanuy rasa Juu
- o

muw om 2 a. Hafanre ¢

§ 82. Coasmas xucaora

Y BCE AACPHALE PACTEOPHA

FIECKA WEPACTROPAMBE X up HAOE
JANAET B BAAC TROPOAMECTONS (0O

||| GERott Oeafks iph MPRINEZFAY Pac



K COJITHOH KHCJIOTe MM K PAcTBOPY J0GOH ee Comnu:

HCl + AgNO, = AgCl} + HNO,
NaCl + AgNO, = AgCl{+NaNO,

TIpH mpuanBanuu K OCajiky pacTBOpa a30THOH KHCJOTHI OCAfOK He
HCHE33eT: xJiopuj cepe6pa HEpPACTBOPHM HH B BOJE, HH B KHCJO-
TaxX B OTJIHYHE OT APYrHX CXOAHBIX C HHM [0 BHELIHEMY BHAY COJeH
cepe6pa. Ecau NpH TNpHJIMBAHHH pacTBOpa HHTpaTa cepebpa K'
KaKOMY-JIH6O pacTBOpYy BblMagaer Genblil 0CafoK H 3TOT OCafoOK He |
PACTBOPSieTCs mocjie nmpuGaBjeHHs PacTBOpPA a30THOH KHCJOTHI, TO
MOXCHO yTBEpPXK/1aTh, YTO B HCCJHELYeMOM pPaCTBOPE CONEPIKHTCSH
COJIfiHAsl KHesaoTa WM Kakasf-1u6o ee coab. Hurpar cepebpa
CAYNCUT PEaKTUBOM HA CONAHYIO KUCAOTY U ee coau. PeaKuHsi ¢ HUT-
paToM cepeGpa SABJSIETCS KA4ECTBEHHOU peakyueld Ha COJSHYIO
KHCJIOTY, XJIODHABI H APYrHE raJOreHHAbL.

Ha cpery xnopua cepe6pa mocreneHHO uepHeeT, TaK Kak pas-
JIaraeTes Ha XJIOp H MeTaJulHueckoe cepe6po, Bhbifessiiolleecs B
BH/I€ TOHYAHIIEro YepHOro MopoIIKa.

2 1. Tlepeuncaure CBOHCTBA COJAHON KHCAOTHI.
¥ 2. [Mouemy KOHUEHTPHPOBANHAS CONSIHAS KHCJOTA HA BO3JAYXE «ALIMHT»?
A 3. Kakumi onbiTami MOMHO /lOKA3aTb, YTO B COCTAB COJNAHONW KHC/IOTBI BXO-

AAT: a) Bomopoxa, 6) xsop? Hanuuwinre ypapHenHs peakiluii. .
4. Kak onpesne/iutb, B KaKoil #3 Tpex mMPoGHPOK HAXOASITCS PAaCTBOPLI: a) XJO-
pHaa kanusi, 6) xsiopa, B) HuTparta cepeGpa?

5* Kakasi conb Ha CBeTY HauHHAeT NAXHYTh XJOPOM M H3MEHSICT OKpacky,
a NpH CMAuHBAHHH XJOPHOH BOMON BHOBL Gesneer? HanuwuTe ypaBHeHun
peakuHit ¥ pasGepuTe HX C TOYKH 3PEHHS 3IJIEKTPOHHON TeOpPHH.

§ 83. MpumeHenHe consiHOH KHMCJOTHI B HAPOAHOM XO3sHCTBE

ConsiHasi KHCJIOTa HMEeT LIHPOKOe NpHMEHEeHHe B HAPOIHOM
X035IHCTBE, H BBl YacTO OyHeTe BCTPeYaThCsl C HEH MPH H3YYEHHH
XHMHH.

MHOrO COJISIHOH KHCJIOTHI PacXOJYyeTcsi Ha TPaBJIeHHE CTalH.
B GbITYy WIHPOKO NPHMEHFIOT HHKEJIHPOBAHHbIE, JIyXKeHbie (MOKpbI-
Thie OJIOBOM), XPOMHpOBaHHble H3pmenusi. [nsi MOKPBITHSA CTaJbHBIX
H3eJHil M JIHCTOBOTO XKejlesa CJ0eM 3allHTHOTO METaJljla HYXHO
cHauana YHAJHTh MJIEHKY OKCHIOB )eje3a C MOBepPXHOCTH. ynane:
HHe HX JOCTHraeTcsi TPABJEHHEM M3JeNHsi COJISIHOH HJH CEpHOH
kucaoroil. HeaocTaTok TPaBJeHHS 3aKJI0YaeTcst B TOM, 4TO KHCJIO-
Ta BCTYNaeT B PEAKIHIO HE TOJBKO C OKCHAOM XKeJe3a, HO H C MeTai-
som. YTo6bl 3TOr0 H3Gexath, K KHCJIOTE A0GABASIOT HEGOJbUIYIO
NOPLHIO uneuburopa. MIHrHGHTOPH — 3TO BEWECTBA, KOTOPbIE 3ame]-
JISIOT HeXeNaTeNbHy!0 peakuuio. IHrHGHPOBaHHYIO CONIIHYIO KHC/IOTY
MOXHO XPAHHTb B CTa/bHOH Tape H MePEeBO3HTb B CTAJIbHbIX HHC-
TepHaX.
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Pa36apjieHHbIH PAacTBOP COJSIHOH KHCJIOTHI MOXHO KYMHTb H B
anteke. Ero mnponuchiBalOT GOJbHLIM TPH MOHHXXEHHOH KHCIOT-
HOCTH KeJlyJJOYHOr0 COKa.

?‘ 1. TMepeunciante H3BECTHbIE BaM NPHMEHEHHS CONSIHON KHCAOTHL
2. Xnopua xenesa (III) na npakTike noayuaior jeficTBHEM XJ10pa HA xeeso
A HJH CONMSIHOH KHCAOTBl HAa oKkcua »xeneda (II1). Hanwwute ypasHeHHs peak-
LM,

3. Kakne jBe peakiHH NMPOHCXOAAT NMPH TPABJIEHHH KeJNe3HOro H3AeAHs cos-
HOH Kncsoroi? Hanummure X ypaBHeHHs.

§ 84. ®rop, Gpom H HOA 1

B noarpynmy rasnoreHos, kpome xaopa, Bxoast ¢Top, GpomM H
uon (tabs. 11 Ha c. 138 ). MouseKyabl MX TOXKe ABYXaTOMHbIE, a
KPHCTaJIHYecKasi pelleTka MOJeKyJasipHas. MexmoseKyJ/sipHble CH-
Jbl, YNEepXKHBAIOIHE MOJIEKYJbl B pelleTke, C BO3pacTaHHEM MOPsl-
KOBOro HOMepa raJioreHoB yBeJHuHBaioTcsl. [To3Tomy sieTyyecTb ra-
JIOTEHOB yMEHbIUACTCsl: IPH OOBIYHBIX YC/IOBHSIX (TOP, KK H XJOP,—
ras, 6poM — Jieryyasi TeMHO-KpPacHasl XXHIKOCTb, a HOA — TBEpAOe
BewectBo. Jlaxe npH cnaGoM HarpeBaHHH HOJ, He MJIaBsiCh, MpeBpa-
uwaercst B napol uoserosoro upera. Orcioga W NpoH3OLLIO HA3Ba-
HHE «HOJ», YTO 3HAUYHT B MEPEBOAE C TpPeYeCKOro «(HOJIETOBbIi».
Ha xonoameix creHkax cocyaa, B KOTOpOM HarpeBaeTcsi HON, €ro
napbl BHOBb OCEAAlOT B BHAE KpHCTa/ioB, [lepexoj BeLIECTB
H3 TBEPJIOrO COCTOSIHUSI B rasoo6pasHoe, MHHYs XH/KOe, HA3bIBAIOT
B80320HKOMU.

Bpom u 1ox MasiopacTBOPHMEI B BOjE, HO XOpOILO PACTBOPHMBL
B oOpranuueckux pacrBoputensix. YKuakocrb, HaspiBaemasi HOAOM
B JOMaliHeM OGMXOAe, — 3TO HA CaMOM jene pacTBOp HOAA B
cnupre. Boaubie pacrBopbl 6poma (Gpomuas Boma) u uoga (HOA-
Hasg BOJA) MMEIOT MNPHMEPHO ONHMHAKOBYI0 Gypyio WJH JKeaATylo
OKpacky. Ho wmonekyabl Homa Jaerko pacnosHalorTcsi ¢ NOMOLLbIO
Kpaxmaia, ¢ KOTOPbIM OHH COBAHMHSIOTCSH, 06pasys MpOAYKT TEMHO-
CHHEro useta (B MEAHUHHE OH NMPHMEHSETCs Moj Ha3BAHHEM CHHEro
noaa). CpoGojublii HOJL JlaeT CHHEE OKpalUHBaHHe W3 BCEX H3BECT-
HBIX HaM BEILeCTB TOJBKO C KPAaXMAJOM, NOSTOMY KpaxmaJ CilyXKHT
PeakTusom ya cBOOGOAHLIH HON, T. €. Ha MoJieKyJibl Mopa (a HOM —
PeakTHBOM Ha Kpaxmau).

®rop cpesu BCeX HEMETANIOB CaMblii XHMHUECKM AKTHBHBIH.
O pearupyer mouTH CO BCEMH CJIOMHBIMH W NpOCTHIMH BelLECTBA-
MH, BKJIIOYasi HHEPTHbIe rasbl — KDHNTOH, KeeHoH. Jlaxe BOAA FOPHT
B HEM Xapkum nuameneMm. Peakuusi sakmouyaercsi B 3aMellEHHH
B BOLE Kucaopoaa (propom:

2H;' 072 +2F)=4H"'F~! + 0

310 nokaseiBaer, uto GTOp — Gosee AKTHBHBIH OKHCJIMTENb, YEM
KHcnopon. B nopsinke Boapacranus TIOPSIAKOBBLIX HOMEpPOB 32 (PTOPOM
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xaop (Ne 17), sa xaopom — Gpom. (Ne 35), aa
OMom — yop  (Ne 53). BBICOKas XHMHUECKasi aKTHBHOCTH — 06-
8 yumuueckoe CBOHCTBO ranorenos. Heopunakosas akrusmocts
Palorenos — oo Hx pasnnune. OHO HarJsijHee BCEro npossisercs
Peakiusix phiTeCHEHHS! OLHOTO IaJloreHa NPYrHM.
anJ’IbeM K pac’l‘BOpy IGPC"‘MHDA.B HanHﬁu X.nOpHyl(B BOLY. paCTB()p
TOTyae okpacHTcsi B Oyphiii 1iBer, CBOACTBEHHbIH Gpomy. Xsop
3aMectyy p Gpommuae HATPHS GpoM:
9NaBr + Cl, =2NaCl + Br,

Npunpen XJIOpHYI0 BOAY K PacTBODY HOmHAa Kaamsi. Pactsop Tor-
ac ogpacyrcs B Oypbifi UBET. B Tom, uTO 3Ta OKpacka mnpunan-
X ur popy, Jerko YOEAHTECS, IOGABHB DACTBOD Kpaxmaia: oKpac-

U3 Gypoii mepexoAHT B TEMHO-CHHIOK. Xnop samecrun B womu-
A€ Kanus pop, M HOA BBIIENHJCS B CBOGOAHOM BHje:

' 9KI + Cl, = 2KCI + I,

nP"JIbeM GpomHylo BOAY K DacTBOpY HOAMAA Kaiusi. Pactsop
OKpacurcs B Oypwiit user. Ho sra okpacka moxer npuHaae-
*)aTtp gak Gpomy, Tak M Hoay. JloGaBHM pacTBOp Kpaxmana, oH
OKpacurcs B cuHHM# LBET. 3HAYUT, GPOM 3aMECTHJ B HOAHAe KaJHus
ON, H yopn BHIAENHJICS B CBOOOJHOM BHAE:

9KI + Br, = 2KBr + I,

Takne onpiThl NOKA3BLIBAIOT: YTO

Grop (Ne 9) BHITECHSIET H3 COEJAHHEHHH C BOJOPOLAOM H MeTaJia-
MH Bce ocrasbHblE raJOreHbl;

xJ10p (Ne 17) BbITECHSIET TOJIBKO GPOM H HOZA;

6pom (Ne 35) BBITECHSIET TOJILKO HOJ;

uop (Ne 53) He BLITECHSIET HH OJHOTO H3 MPEAbIAYILHX rajo-
TeHOB.

ConocraBiM MOPSIIOK 3aMELUEHHS PAJIOTEHOB APYr JPYroM ¢ HX
NoJoKeHHeM B MEPHOJHYECKOH CHCTEME 3JIeMEeHTOB. I ajoren ¢ MeHb-
WHM nopsiAKOBbIM HOMEPOM BBLITECHSIET JIIOGOH rasloreH ¢ GosbLIHM
NOpsiTKOBbIM HOMEPOM H3 €ro COEAHHEHHH ¢ BOLOPOAOM H MeraJ-
Jamu,

PasGepem Kakylo-1H60 H3 NPHBEACHHbIX PeaKuHil 3amelnenus, na-
TpHMep Hoja XJIOPOM B HOAHAE KAJHs, C TOYKH 3DEHHS 3/1eKTPOH-
HOH TeopHH. B HCXOMHBIX BEILECTBAX HOJ CONEPIKHTCH B BHAE OT-
PHUATENbHO 3apPSDKEHHBIX HOHOB (B HOMMAE KajHs), a xaop —
B BHJE 3JIeKTPOHEHTPAJIbHLIX aTOMOB (B MOJeKy/Jax xjaopa), a B
MPOAYKTaX peakiHH, HA00OpOT, XJOp — B BHIAE OTPHUATEJBbHO 3a-
PSXKEHHBIX HOHOB, @ HOL — B BH/E aTOMOB:

(‘y‘*’ 9) caenyer

—2 —y
2K+'I"'+Clg=2K“CI_'+lg

Peakuusi 3akiiouaercsi B NepeMeLIEHHH 3JEKTPOHOB OT HOHOB HOJA

K aromam Xxjopa. MoHbl HOAA TepSIOT 3/EKTPOHBI, T. €. OKHCJS-
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jorcsi, MPEBPAILAsICh B 3JIEKTPOHEHTPAbHbIE aTOMBI, COeAHHAIOLIHECS
[onapHO B MOJIEKYJbI CBOGOAHOTO HOAA. ATOMBEI Xj0pa mpHOGpe-
TaloT 3JIEKTPOHBI, T. €. BOCCTAHABJHBAIOTCS, npespalyasich B OTpHLA-
TebHO 33PSIXKEHHbIE HOHbI XJIOpa.

B TO BpeMsl KaK CBOGOAHBIH (TOP XHMHYECKH HCK/IIOUHTENbHO
aKTHBEH, €ro COeJHHEHHsl OTJIHYAIOTCS, HA000pPOT, XHMHUECKOH
HHEPTHOCTDIO. CaMb]M“CTOﬁKHM M3 MaTepHaJIOB K AEHCTBHIO KHCJIOT,
nesiouei, OKHC/IHTENEH H APYrHX XHMHYECKHX PEaKTHBOB OKa3aJach
nnactMacca — (pToponnact — CMech COGAMHEHHH (Topa ¢ yriepo-
oM. BpoM He3aMeHHM B MPOH3BOACTBE fhortonsenkn. Pororpa-
(upoBaHHe OCHOBAHO Ha pa3JioXeHHH GpomHaa cepebpa moj meicT-
suem cBera. YepHoe H306paceHHe Ha MpOsIBJICHHOH (oronnenke
06pa30BaHO MeJIbYAHIIMMH YaCTHUAMH BbUIGTHBILErOCH MeTajaHye-
ckoro cepe6pa. BpoMua HaTpus MOA HENPABHALHBEIM GLITOBbLIM HA3BA-
HHeM «6pOM» ITDUMEHSIIOT M0 peuenty Bpaya KaK CPejcTBO, YCHO-
KauBalolllee HEPBHYIO CHCTEMY.

dTOp M HOL COAEPXKATCS B HAlIeM Opranuame: ¢rop — B 3y6ax,
a HOA — B BHJ/IE OPraHHYECKHX COEHHEHHH B LUHTOBHIHOH JXejese.
O6Ga 3TH rajoresa nocrynaior (B BHAE coJeli) B Haul OpraHH3m
BMecTe C MHILeH H MUTbeBoi BOAOH. B mulle H Boje HX coeaHHEHHH
colepaKHTCS upe3BbluaiHo Majo. Ho u norpeGHocth Haiuero opra-
HH3Ma B BO30OHOBJIEHHH 3anmacoB (TOpa H HOAA OYEHb HEBEJHKA.

B HEeKOTOPBIX MECTHOCTSIX B THTbCBOH BOje coegHHEeHHs (Topa
[IOYTH COBCEM OTCYTCTBYIOT. DTO MOXET MOBJeYb 3a coboi 3aboJe-
BaHHe 3y60B y uojeil. Takue 3aGoseBaHHsi Bpauu JeyaT COEAH-
HeHHsivH (Topa. 3a6oJeBanusi 3yGOB BHI3BIBAIOTCH H Upe3MEpHO
GOJIbIIHM COAEPXKAHHeM (Topa B NHTbEBOH Boje. B ApyrHx. MecT-
HOCTSIX MOYTH OTCYTCTBYIOT COGAHHEHHA HOja. DTO BLI3bIBAET HAPY-
IWeHHEe JIeSiTEJIbHOCTH IUHTOBHHOH JKeJe3bl Y JiojeH, NMpHBOAsLLEE
K TAXeJbIM 3a6osieBanuaM (306). [las npepynpexxaeHHst HX NMOBa-
peHHasi cOoJib, NMPOAABAeMasi HACENEHHI0 TAKHX MECTHOCTeH, HOMIH-
pyercsi, T. €. B Hee N06aBJSIOT HOAHILL

2 1. Kak H3MensieTesi akTHBHOCTDL PajloreHOB Kak OKHcauTesefi ¢ BO3pacTaiem

. NOPSUIKOBOrO HOMEPA, B 4eM 3TO NposiBAAeTcH?

A 2. Kakue u3 ranorenos pearnpyior: a) C X/0pHaom Kaditsi, 6) ¢ GpOMHAOM
KaJblHAl, B) ¢ nomwioM watpusi? Hammumre ypaphenus peakumit. Uto B
KaMXA0i H3 HHX OKHCASIeTCS #l NTO BOCCTAHABJWBACTCS?

3. [Tpu nomoutn Kakux peakinii MONKHO Pa3iH4HTL PACTBOPbI: @) XJAOPHAA
1aTpus, 6) GPOMHAA HATPHS, B) HOAMAA KAJMHSA?

! I. Haneiite B npoGupky mneckonsko Kamesb opa (WOAHOH HACTOMKM) W e
MHOTO noforpeiite. 3apiicyiite ¢ nOMOWLbIO aKBAPebLHbIX KPACOK UBET [APOK
BLILCANBIUCTOCS H3 HACTORKM HOAA, HaGuiofafite BOSTOHKY KPHCTA/108 MO
2. [MpuGasbre K HECKOAbKHM KanasM HOLHON HACTOMKH HEMHOTO BOAbL i 0=
JIYYeHHbLIM DACTBOPOM ONpPEACNHTE NPHCYTCTBHE KPAaxMana B PasbiX MPOAYKTAX
nutauua. Jlns storo mawecute kanaio pactsopa Ha Cpesbl Kaproeannbl i
MOpPKOBH, Ha MYKY, KyCOK GeJIoro WJH 4epHoro X.ae6a, ropouty, 0CBOGOKACH=
HYIO OT 0GO/IOUKH, 3eJeHbIfi JHCT, COpBAMHBI Ha JHEBHOM CBETY, i MP- Pe-
3YJAbTATHl HCCIIC/LOBAHHS 3alHIUIHTE,
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NOArpPynnA
Kucnoropa

Tanorenst o6pasyior raasmyio noarpynny VII rpynmel. OueBHA®
HO, 4TO GOJlee BCero JOMKHbI MPUG/HXMKATECS K rajoreHam N0 XuMH’
HECKHM CBOHCTBAaM HemeTaJuibl, 06pasyiouine raaBHylo MOAL pynny
I\IIJMrpy"“b‘- Ota moarpynna HemerasJIoB BO3rJaBISIETCS KHCIOPO
Atombl 3nemenToB moarpymmel Kec;opoga cojepiat B Hap);”‘
HOM SJIEKTDOHHOM cJioe 6 3/MeKTPOHOB: 2 crapeHHBIX 5-911€KTP OHeKT'
4p-5/1eKTpOHa, M3 HHX 2 cnapeHHblX M 2 HecnapeHHbX. OCH 3J;0MY
POHHBIX 00/1aKOB p-3/IEKTPOHOB B3aHMHO MepneHHKY1APHE "OaﬂoM-
H 00pasyeMble HMH KOBaJIeHTHble CBs3H pacmojiaraiorcs OA E,Ho -
6aH3KuM K 90°, [lo 3aBepiienHsi cosi HexmocTaer ABYX 3ﬂeKTpO,10Mv
TaKHe aTOMbl JOMKHbI COemHHAThCA ¢ merainamu M BOACH
MPOsIBJIAA OTPHLATENbHYIO CTeneHb OKHciaeHHs. UX Coeﬂ"ﬂzecK)’"’
THNHYHBIMH METaJiaMH JOJDKHBl HMETb HOHHYIO KP”“”‘"'”H
PELUeTKY H MpejcTaB/sTh cOGOH TBepAble TYromjiaBKHE Beﬁlogo o
a CcoellHHeHHs! ¢ Bojopoxom, THna H,3, nogoGHO FaﬂoreTaBﬂi‘T"
POLAM, AOMKHB HMeTh pelleTKy MoaeKyaspHylo H MPEAC
coGOH BellecTBa JieTyuHe. caM"“‘f

Tak Kak KHCIOpOZ, BO3MIABSS MOATPYHNY, ﬂBnﬂeTcﬂB coeA
91eKTPOOTPHIATENbHBIM H3 PACCMATPHBAEMBIX HemeTaioB: & “on9

gBJIHTbOKCﬂ}lbl

HEHHSIX C HHM OCTaJibHble HeMeTaJJbl JOJIXKHb! ﬂpO
KHTe/bHble CTeNeHH OKHCICHHS BILIOTh o +6, 00pasy”
cocraBa J0;.
§ 85. Kucnopoa H o30H. Annotponis -
’ #
, quCK A
B VII kaacce Bbl MOAPOGHO H3yuyanH (uanyeckHe H x:: ﬂ%)’p”;,
cBOMCTBA KHcJaopoaa. Monekysia Kieaopoaa 069330530H3 (4
ATOMAMH, CBA3AHHBIMH KOBAJEHTHOH. HeNoAspHOH cBA3bIO- rf’a:
30BaHa MOCPEJICTBOM ABYX OGLIHX S/EKTPOHHBIX Map- ec
ArtoMbl KHCJIOPOAA MOTYT 00pasoBarth ABa npocTbiX ﬂ}lgﬂ
p25p90ﬂ'e

KHCJIOPON H O30H. X -
[IpH mpomyckaHHH Yepe3 KHCJIOPOA snekTpHYeCcK ” nep

o6pasyercsi 030H, HMeIOULHH creuudHyeckuii 3amnax
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C rpeYyecKoro — MANHYULHil»). “ lr‘
Takoli e 3sanax npHoGperaer Iil!.‘.l[h
BO3AYX BO BpPeMsi CHJbHBIX Ipos. |

[IpGopsl A8 noOJAYUEHHS (i
030Ha B 1a0OpPaTOPHH HA3bIBA-
jotcst o3oHatopamu. Onuu H3 Ta-
KHX 030HATOPOB H300pa){€H Ha
pucynke 86. On COCTOHT H3 CTe-
KASIHHOH TPYGKH, OGBHTOH CHapy-
XKH METaJJIHYeCKOH NPOBOJIOKOH.
Buyrpu tpyGku, BnOABL €e OcH,
NPOXOAHT BTOpas MeTaJJHyec-
Kasg npososoka. Yepes TpyOKy
NPONYCKaIOT KHCJIOpOA, a MNpo-
BOJIOKY TNpPHCOGNHHAIOT K MOJIO-
CaM  HHIYKUHOHHOM KaTyLUIKH.
Uepes kuca0pon MPOXOMHT 37eK-
TPHYECKHH pa3psi.

|
|

Peakuusi npespauennsi Kuc- oumecT
70pona B 030H BbIpaNKaercs STO Dok
YPaBHeHHeM: a12. 4t 3
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AnsoTponus — 3TO SABJEHUE CYULECTBOBAHHA XHMH4YECKOTO 3je-
MentTa B Buge MABYX WJIH HECKOJbKHX NpOCTBIX BEeWeECTB. ITH
NpOCThie BELIECTBA PA3NHYAIOTCA MO COCTABY MOJEKYJ, N0 (opme
KPHCTAJIHYECKHX PELIETOK, a CIICNOBATE/IBHO, H 110 CBOHCTBAM.

KHCJIOPOA H 030H — AJIOTPOMNHbIE BHIOH3MEHEHHsl, Pa3/HYalo-
|LHeCs COCTABOM MOJEKYJ, (QHU3HUECKHMH H XHMHYECKHMH CBOMHCT-

BaMH.

1. Yero B npHpoae GONblIE: XHMHUYECKHX SJEMEHTOB HAH MPOCTHIX BeulecTB?

:‘ [Mouemy?

A 9. KaKkue BaM H3BECTHbI PA3JHU4A B CBONHCTBAX KHCJAOPOAd H 030HA? Yel
onu oGycaosnens? Tlouemy 030H oGecuBeuHBAET HEKOTOpbie KpackH (Han .
mep, (pyKcHH), 8 KHCIOPOAL HE obecuBeynBaer? pH-
3. Wapecthbl Jif BaM peakulH, NpH KOTOPIX NPEBPalLalOTCs: a) OMHH XHMH
weckiii 3JeMeHT B APYroif, 6) OMHO NpPOCTOE BEUIECTBO B Apyroe? :

§ 86. Cepa

Xumuueckuii 3uak — S. OTHOCHTEAbHAR aTOMHas macca ~32. 3apaa sapa + 16,

Cepa — caMblii pacnpOCTPaHEHHbIHi H MPAKTHYECKA BAXHbIA T0-
cjie KHCJOPOAA HEMETaull [VIABHOM MOATpYNMbI WeCTOH rpymmbl me-
PHOLHYECKOH CHCTEMBL.

AToMbl rajloreHos MOryt 06pa3oBbiBaTh BOChMH3JEKTPOHHBbIH
HAPY>KHBL CJIO, JIHLIL CBA3LIBASCH IONAPHO, AJJIOTPONHbIE BHAO-
M3MEHEeHHsI y rajoreHoB orcyTcTByloT. Cepa ToXe MOXET 06pa3o-
BLIBATb JBYXaTOMHbIE MOJIEKYJbl S=S§ 3a cueT CBSI3bIBAHHS aTOMOB
aByMsi 3JeKTpoHHbIMH napamu. Ho artom cepbi moxer satpaunpath
JIBE eHHHIbI BATEHTHOCTH HA NPHCOEJHHEHHWe JBYX Pa3HbIX aTOMOB Ce-
pbt ¢ oGpasopanuem uenef —S—S—S8—8—S—8§—S— (puc. 87,a)
KOTOpbIE MOIYT 3aMbikaThesi B Kosnbla. Cepa oGpasyer E]JlJ]OTpOHHblel
pPa3HOBHIHOCTH.

Cpo6ojHasi cepa BCTPeUAaeTcsi B NPHPOJE B BHIE KPHCTANIOB
30JI0THCTO-XKEJITOrO LBeTa.

dusnueckue cpoiictsa. Cepa — XpynKoe BeULeCTBO KEJITOTO LBe-
ta. Ona JIerko Hamesbuaercsi B nopowok. Kpucraiinueckas peuerka
cepbl MOJIEKYJISIDHASL M CJIaraeTcsi H3 BOCbMH3BEHHBIX KOJIblleoGpas-
HbIX MOJIEKYJ! S (puc. 87, a). Kak Bce Bemecrsa ¢ MOJIEKYJISIPHOH
peueTKoH, cepa JIerKOnJaBka: OHA MJIABHTCS NpPH TeMneparype,
JIMIUb HEMHOTO NMPEeBOCXOAsiliell TeMnepaTypy KHMeHHsi BOAbl, o6pa-
wasich B NPO3PAUHYIO XKEATYIO XKHAKOCT, OueHb moasHxKHyio. Ilpu
JanbHelilleM HarpeBaHHWH pacJIaBJeHHOWH cepbl oHa Gypeer W yTpa-
yHBaer MOJBHMHOCTb: NPH ONPOKHALIBAHHH COCyJAa cepa Yxe He
BbIJIHBACTCS H3 HEro, a MEUIEHHO CNOJI3AeT C €ro CTEHOK, KaK cMoJa.
[TIpn GLICTPOM OXJIAXK/IEHHH NEPerpeToil cepbl Mosyyaercs KOPHYHe-
Basi NPOCBEUHBAIOLLASl Macca, MO (PU3HYECKHM CBOHCTBAM MOX0Xas
Ha pe3HHy: NPH PaCTATHBAHHH OHA CHILHO YUIHHSIETCS, @ NPH OTNYy-
CKAHUM — COKpallaercs. IJT0 aI0TPONHOE BHAOH3MEHEHHe Cephl
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Puc. 87. Crpoenne MOJIeKYJIbl KPHCTAJTHYECKON cephl (a) u n.nacrum
tep .
LN
HasbiBaeTcs naacruueckod cepod. Monekynsl n1aCTHYg (5)
NIPEACTABASIOT cOGOf OueHb NMHHHBIE LEMOYKH H3 arg Koy
HEPACTAHYTOH nuacTiHueckoil cepe STH MOJeKyIbl-Ueng, °8 Qeepls
PAnouHO nepenyranel. [Tpu pacTATHBAHHH OHH Paclps, Ky S QDQ
Pacnonaraiorcs mapansnenbHo APYr APYry B Ha"P"”B-"eHHHn’“QTth
Balouleil cubl, a 3aTem onsTh CKPY4YHBaIoTCs, mOAOGHQ Ox ©

b
B KIYGOK MPyXHHKAM. Q"}':QTRP 1
Cepa kpucrannnueckas M cepa nnacrnqecxaﬂ—a_nn B
BHAOH3MEHEeHHS], HMEIoLLHe paabeFl COCTaB H CTPOEHHe AOTD .
pa3Hble CBOHCTBA. oy, Sy
Ilpu chabHOM Harpesanun cepa 3aKHMaeT H MePexq Q‘(\,Hk
Gyporo ugera. Ay AR
Cepa nepactsopuma B Boje H AaXe He cmauHBaerq N
GpocHTb B Boay LienoTKy MOJIOTOH Cepbl, YACTHUKH CePiy N -\Q‘Q N
a OYAyT N7aBaTh Ha NOBePXHOCTH, 00PA3YA Ha Hefl Keqy R e
Cnoco6 paspenenns npHpomHbix CMECeH, OCHOBaHHBIH kg iy Q}E
CMaYyHBAEMOCTH BellecTB, Ha3blBAETCHA ¢aorayuet (TOT \DQ N A\ A\
HMEET CJI0BO «(JIOT»). 'i*§ .{‘L‘Q&
MogoGio cnoGounofi cepe, le cMaunBaloTes BOAOH muorHe TS l\ \\
HeHns ceph ¢ meraanamu. Ilpumeck ke, o0pasyolue s ey
nopoay, cumauupalotes pojoil i TonyT. PJOTAUHS LIHPOKO "p",_‘ e
AYPrui Kak metop oforaiennst pyi, T. €. OTACICHHA uuyepaaz oF N

[TocKOJIBKY cepa -— HeMErg

Xumuueckue cpoiicrpa. > <
Ham yse H3BECTH o

aMH.
CHayaJa peakuuu ce ¢ mMerTajIam N s
NOPOUIKOB Cephbl i seJiesa Mocae "d'Pem‘q"”" Bpf’ﬂ":"i W\ N 1;
coGoi  packassiercsl peacactsHe 1 AR Srdnd N
peakuuu U rodyuacrest cyab@pui A AR\
ey, | \‘\ \ -
e -5 {i\ =



puc. 88. Topenue Meau B napax cepst Puc. 89. Cunres cepoBoaopoaa

Cmech NOPOIUKOB CePbl U aJIOMHHHS HJIH [HHKA MPH MOMKHUTalHK
pearupyeT MrHOBEHHO ¢ ocslenHTeNbHOH Benbliukoi. O6pasyercsi B
puje OeJbX MOPOUIKOB CyJb(HI alIOMHHHSI WIH CyJab(uA LHHKA:

68
2A1+3S =Al}’S;?
—2e

Zn+S=Zn*?S~?

[Ips 3TOM YaCTb NMPOLYKTA EaKUHH B BHAE MeJbyailuX YyacTHYeK
Buﬁpacusae'rca B BO3]lyX, o6pa3ysi 6enoe 06JaukKo.

[IyuoK M3 MELHLIX MPOBOJIOK CropaeT B mapax cepbl (puc. 88),
06pa3yst gepHbi# cyabdun meqn (I):

QEj
2Cu+S=Cuj's~?

C, HEKOTOPbIMH METajiamH cepa B3aHUMojeiicTByeT aaxke NpH
HaTHOﬁ temneparype. Tak, npu pacTHpaHHH B CTYyNKe XHIKOH
KOM 4 C MOPOLIKOM cepbl noaywaercst cyabdua pryru HgS.
pTyEOenHHeHMﬂ Ccephl, B KOTOPLIX OHA HMeeT CTereHb OKHCJIeHHs — 2,
LIBAIoTCH Cy.ﬂb(b‘P‘lIlaMH. ‘
HasCepa B3aHMOACHCTBYET Takxke ¢ BOAOPoAOM. [Ipu npomyckaHHH
oaa B MPOOHPKY C Kinsimed xuakoit cepoii (puc. 89) y orsep-
Bmwpra300'““”1""“ TPYGKH OLLylLaeTcs 3anax TyXJblX fHl, DTO 3a-
CT"ﬂce 0BOZOPO/A I'a3006PA3HOrO COCAHHEHHS Cepbl ¢ BOAOPOAOM.

na eaKIHH:
enHe P
ypapH

¥
S+ H5=H{|S_?



Cepa, Kak H KHCJIOPOA, B COeAHHEHHSIX C BOAOPOAOM H MeTaJaMH
HMeeT cTeneHb OKHcieHHs — 2. [ostomy nmo cocTaBy CepoBOAOPOA
CXONEH C BOAOMH, a CyNb(HIb — C OKCHAAMH METaJJIOB:

H}'0~? Na; '0~2 Zn*%0~? AlF%0;5?
HS'S™  Naj'S—? Zn+S 2 AlT5S57

IMepeiinem Temepb K paccMOTpEHHIO peaKliH COEIXHHEHHS Ci‘;‘c
¢ kucaoponoM. [lo oTHoweHHIo K KHCAOPOAY Cepa BhICTYNET seT
BOccTaHOBHTeNb. Ee cBfA3H ¢ Kucnopogom mofsipHbl, cepa "POﬂB':eHb
B OKCHIAX MOJOKHTENbHYIO, a KHCI0pOJ — OTpHLUATENBHYIO CT:Hs
OKHcJ1eHHs. B 06pasoBanuH cBsiseli MoryT mpHHHMATh y“aﬂ"equae
BAIEHTHBIX 31€KTPOHOB aToMa cepsl HiH Bee 6. B MEPBOM T
oGpasyercsi OKCHA cepbl SO,, 8o Bropom — SOs- xe rony”

Cepa JIerko COENIHHSETCS C KHCIOPOAOM, cropas Ha Boamxo g7
6biM, a B KHCJOpOAe SIPKO-CHHHM NJiaMeHEM. [pH o noxcl"'—"a

. eTcA XapaKTepHblii 3anax GecuseTHoro cepHHCTOrO rasd —
cepnt (IV) SO,:

42

A 2
S+0,=5%0;"
3 CcepH-

1. Tlepeuncante: a) ¢usuyeckue, 6) xumuueckie CcBOACTES puMET
2. KakHMH CTIOCOGAMH MOKHO OTeanTh caMopoAHYI0 C€PY L
A Mopoasl, HANPHMEp necka?

3. HanuwuTe ypaBHeHHS peakuwii cepsi: a) € HaTpHeEM.
BHTE NPOAYKTbl PeakuHii,

#

e
6) ¢ marsis

§ 87. Mpumenenne cepui. Cepa B npupone

B ceabCKOM XO3fIHCTBE MosoTyio cepy npumeHmoT'r B
BpeauTeIsIMH PACTEHHH: €l0 omblasiior AHCTb X1 L
rpaaxoit n03sl. Tlocpencrsom narpepanus kaydyKa b 022 %,
yajoT pesnHy, H3 KOTOPOH H3rotosasior noKpbiLKH: Ka'(l‘i-“‘ S
Bbie TPYGKH M uManrH. Kak ropiouee peuectso €€ 2
Abl) BXOAMT B COCTAB CIHYEYHBIX roJIOBOK, B yeM ,_'meHT 30€ ;
no 3anaxy CEPHHCTOrO rasa, mossasiomemycs B .‘-(aB 4epHOTsY
nennsi cnuuki. CBOGOMHas cepa pxogut B C T~eTcﬂ 2 P ;
0XOTHHYBETO, 10POXa. Bonbue peero cephl pacx0AY e B0
HHe cepHOH KHCJIOTBL

TMoaoGHO KHCIOPOALY, cepa perpeyaercs B npH o 827

T 5 ¢ 3 zane* & 4
CTOro BEWECTBA H B BUIE cocaunennii, B CEEE Cpel“’e P
cepbl HMEITCH B 3anaznnoi Ykpanuue, IMopoaxbe - at’ h’é{? o4

Copa3o 6oraue ueipa aemuy coepunennaMH eﬂlz g o
cATCA COCAMHEHHA CEPLl ¢ pagupmu meraaaaMi: = o Ce 2hp’o 5
nan, wan maput, FeS, mikopas ogmanka 205 ® e 0
yaercA B NPHPOIE B BHAC cojel cepHoil KHCT™ ; F B 8
runca CaSO; + 2H,0 n cymnpara warpus |




HHH
M NHpyr, cepa copepiKHTCA B KaMeHHbIX yrusix. Cepa npuHaj-
K

AeKHUT YHcny sjementoB, 063 KOTOPBIX HEBO3MOXHA XH3Hb, Tak
KaK OHg BXOnHT B cocTaB OENKOB- [ToTpeGHOCTL pacTeHHit B COELH-
HeHHs X CeDh oGecreyupacTCsl 3aMNACOM 3THX COeqHHeHWN B MOuBe.

3 ! n H cepbl

© L epeyy, orH npuMeHeH Pbl.
i Kaxucyzm;%;:;: ucTPFé'laeTCH cepa B npupope? Onuunrte KPyrosopor
B mpupope, ncnodb3ys pHCYHOK Ha BTOPOM dbopaaue.

A cepny

§ 88. Cepononopou

Kak nce Hemerasibl, cepa OOPA3YET JieTyuee CoefMHEHHE C BOJO-
pol-l-OM‘cePOBO}lopOH. H,S. DAeKTpoHHas ¢opmyna cepoBoaopoaa
:SiH, Mpaduyeckas GopMY.Ia H—S—H. Kak u B okcupax cepi,
CBSI3b Cepbl ,C BOJOPOLOM OCY-
PHe. 90, Topeyye cepoogoposa ¢ 06pa-  ILECTBJISICTCS 3a CYeT CBA3yIo-
U el hoas UIHX 3JIEKTPOHHBIX Nap, T. €.
sBJsieTcs KopajenTHoi. Ho B ok-
CHAAX Cepbl 3TH Mmapbl CMELLEHb
OT aTOMOB Cepbl K aTOMaM KHC-
JIOpOAa, a B CepOBOLOPOAE — OT
aTOMOB BOJOpPOJA K aTOMY Cepbl,
T. €. Cépa HMeeT OTPHILATEbHYIO
cTeneHb OKHCJeHHst — 2.
®uanueckue csoiicrsa. Cepo-
BOJAOPOA — OecuBeTHbI ras ¢
3anaxom TyxJabiXx sill. Bephee
6610 Obl CKa3aTh, 4TO, Ha060-
poT, TyXJble siHIlA NaXHYT Cepo-
BOJOPOJOM, TaK Kak OH BCeraa
oGpa3yercst mpH THHEHHH Gen-
KOB H SIBJISIETCSl MPHUHHON He-
MPHSITHOTO 3anaxa.

3anax cepoBOLOPOAA — 3TO
Kak Obl cHrHag o6 ONacHOCTH.
Ceposopopos sinoBut. O paspy-
[1aeT reMorJo6HH KpOBH, H3BJeE-
Kasi M3 Hero xene3o H 06-
pasyst cyabpua xesesa. [loaro-
MYy JIHTEIbHOE BJbIXdAHHE AdXe
MaJblXx' KOJHUECTB cepoBoaopoaa
MPHBOAHT K MOCTENEHHOMY OT-
paBJIeHHIO.

Xumuueckne csoiicta. Cepo-
sopopon ropiou. OH roput Ha
BO3yXe roay6GbiM  MJaMeHeM.
Ilpu 3TOM oulywaercs 3anax
okchaa cepol (IV), a Ha ykpen-




JeHHOH Haj NJjaMeHemM  KonGe OCefaloT  KameabKd  BOAB
(puc. 90): :

2H,S +30,=2H,0 +250,

EcJin xos10HbIH NpeAMeT BHECTH HEMOCPEJCTBEHHO B MJiaMsi rops-
LLIEro cepoBOAOPOAA, TO BCJIEACTBHE OXJIaX/AEHHS MJIaMeHH MPOHCXO-
JHT HEeNoJHOe CropaHHe CepOBONOPOAA H HAa NMpeamere OCaKAaeTcs
cepa B BHJE KeJTOro MsTHA:

9H,'' S ~%4 03 =2H; '0 2+ 28%

Ta peakius NMoKasbiBaeT, YTO KHCIOPOL MOXET BhITECHSTb Cepy H3
CepoBOOpPOMA, T. €. YTO KHCIODPOA aKTHBHee cepbl. CepoBOAOPOA —
80CCTAHOBUTEND.

CepoBogopoa pacTBOPHM B BOAE, H €ro PacTBOp — CepoBOAOPOAL-
Hasi BoJa — OKpallUMBaeT JiaKMyc B KpacHblii uBeT. Bonublii pacTBop
cepoBojoposa — Kucsora. Coan CepoBOAOPOAHOH KHC/IOTHI Ha3blBa-
10Tcs1 cynbhuaamu. K uMcly HX OTHOCHTCS W3BECTHbIA BaM CyJIb(HA
Xesesa FeS. [lpu npuinBaHHH K pacTBOpy CepOBOAOpOAd HJH
KaKoro-nu6o cyJab(uaa pacrsopa J060H CONMH CBHHLUA BhIMaaaer
YEpHBIH OcafoK CBHHLA:

H,S + Pb (NOj) ,=PbS{ + 2HNO,
Na,S + Pb (NOy) ,=PbS |+ 2NaNO,

[Tostomy pacreopumsie coau ceunya SBISIOTCH PeaxkTUBOM HA
Cepo8odopOOHYI0 KUCAOTY U ee pacTéopumvie coau. Jlns oGHapyxKe-
HHAl  CEPOBOIOPOAA MOXHO TNpPHMEHATh OyMaMky, MNpONHTAHHYIO
pactsopom conu ceuHua. [TouepHenHe GYMaXKH A0Ka3blBaeT MPHCYT-
CTBHE B BO3/lyXe (MJM B PacTBOpe) CEpOBOAOPOAA HJIH PAaCTBOPEHHOH
€ro Ccouiu.

B naGopatopun cepoBogopoi MOMyyaioT OGBIYHO AeHCTBHEM Pas-
GaBJIeHHOIT CONSTHON KHCJIOTH HA CyJb(HA Xenesa:

Fe$S +2HCI = H,$1+ FeCl,

Xnopuy xenesa (II) ocraercs B pacTBOpe, a CepOBOAOPON YJIETyUH-
Baercs. B npupose cepoBonopos o6pa3yercs BCIOAy, e NPOHCXOAHT
THHEHHE OpraHuyeckHX ocTaTkoB. OH COMepPXHTCH B BOJE HEKOTOPLIX
HCTOYHHKOB Ha KaBkase W B ApYrHX MecTax. DTH NMPHPOAHbIE BOABI
NPHMEHAIOTCA A5 JieueGHLIX LeJied B BHIE CEPOBOJAOPOAHbLIX BaHH.

9 I. Onuwnre: a) dusnyeckue, 6) XHMHUECKHE CBOWCTBA CEPOBOLOPOAA,
g 2. laun cepa, keneso M consnas kueaora. Kak noayuurs cepososopon?
A 3. B uyrynax cepa cosepxutcsi B BHAe cyibduia xenesa. Kak oGHapyxHTh
€€ NpH NnoMouH GYMaMXKH, NPONUTAHHOH PAaCTBOPOM COMH CBHHUA?
4. Ceposojopoanas Boaa Ha BO3AYXE MYTHEeT i MEPECTACT OKPALIHBATH
JakMyce B Kpachblii uer. CocraBbTe ypaBHeHHE peaKumH, yYHTHIBAA HEOAHHA-
KOBYIO 3JICKTPOOTPHUATEIBHOCTL KHCAOPOAA H Cepbl.
5. [louemy KpoBb npH nporyckaHui 4epe3 Hee CEpOBOAOPOAA epHeeT?
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§ 89. Oxcuawm cepbt

Cepa o6pasyer nBa okchma: okcup cepbl (IV), uan cepHHCTHIA
raz SO,, ¢ rpaduueckoii popmyaoii' O=S=0 u okcuz- ceps (VI)
SO; ¢ rpaguueckoi dopmysioit O=S=0.

Il

(0}

Okcud cepor (IV) SO, — GecuperHblfi ras ¢ XapakTepHbIM pe3-
KiM 3anaxom. OH oGecuBeYHBAET MHOTHE OpraHMuecKHe KpackH, 00-
pasysi ¢ HuMH GeclBeTHble coefHHeHHsl. Tak, y KpacHoii po3bl, omy-
LEHHOH B CEPHMCTHIN ra3, OKpacka NponafaeT, i OHA CTAHOBHTCS 0€-
J0i. PactBop ¢dykcuHa (kpacHasi Kpacka) H (pHOJIeTOBbie UepHH/Id
IpPH NPONyCKaHHH 4epe3 HHX CePHHCTOro rasa Takxe obecuBeuH-
BaloOTCH.

BoJIHEIN PacTBOP CEPHHCTOrO ras3a OKpalIMBAeT CHHHIl JAKMYC
B KPAacHbIA 1BET, TAK KaK 06pa3yercsi CepHHCTAsi KHCJIOTA:

S0,+H,0=H,S0,

PacTBOp cepHHCTO! KHCIIOTHI IAXHET CEPHUCTHIM Ta30M H B OTKPHITOM
Cocyle «BblbIXAeTCsA»: CEPHHCTHIH a3 H3 Hero yJeTyuHBaeTcs.

CepHucThIfi ra3 yGHBAeT HEKOTOPblE MHKPOOPraHHaMmbl. [103TOMY
€ro NPHMEHSIOT il OKYDUBAHHSI OBOLUEXPaHHJHIL, MJAOL0B H (PPYK-
TOB, 4TOGOBI NPENOTBPATHTL 3arHHBaHHe. TaKuM MyTeM cOXpaHsercs
YacTb ypox<asi IoJ0B H (DPYKTOB, KOTOPYIO \KOHCEpPBHbIH 3aBOA HE
MOXXEeT HeMeJJIEHHO MpPEBPATHThb B BapeHbe, MXeM. JTum obecrneyH-
BaeTcsi Gecnepe6oiinasi pa6ora 3aBoAa KPYrJbli rof.

CepHHCTBIH ras NpHMEHseTCs IS GeJeHHS] COJIOMbI, [eaka H
ILIEPCTH.

B XHMHUYECKOH MPOMBILIIEHHOCTH CePHUCTBIH ras sipJsieTcsi Mpo-
MEXYTOUHbIM NMPOAYKTOM NPH NPOH3BOACTBE CEPHOH KHCJIOTbI.

Oxcud cepor (VI) SOy — neryuas xunkoctb. Ha Bo3myxe OHa
«ABIMHTY. «J[bIM» WJIH, TOYHEe, TYyMaH — 3TO MeJjbuaiilHe KaneJbKH
CEPHOH KHCJIOTbl, 0GpasyioulHecss NpH COEJHHEHHH NapoB OKCHAA
cepbl (VI) ¢ npHCYTCTBYIOLMMH B BO3LyXe BO/ISIHBIMH  apamH:

SO, +H,0=H,S0,+ Q
Pacrsopsisic B Boae, okcun cepol (VI) oGpasyer cepuyio KHCIOTY.

Oxenn cepst (VI) nonyuaercst okucnenwem okcuma cepsi (IV)
B NPHCYTCTBHH KaTajusatopa:

25052+ 09 =28 *°0; 2

[lpu aTOM CTeneHb OKHCJIEHHSI cepbl W3MmeHsieTcss oT +4 ao +6.

1. IMepeuncaute: a) duanueckue, 6) xumuueckue cpoiictsa okcnpa cepnt (VI).
2. Topiounii ras, noayyaemblii NpiH KOKCOBAHHH YIVISl, COAEPIKHT CepoBOLOPOA.
" TMoyemy sTOT ras Ge3 OYMCTKH OT CePOBONOPONA HE/Ab3si NPHMEHATh Kak
TOMJIHBO B a3oBbIX MJHTax? -
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§ 90. Cepras kucaora

Dopmysia cephoiil KneaoTh
H,80,. Cpaduueckas dopmyana

H—0 0
Ss
et

H—0 0

Hs rpaguueckoii gopmyisl
BHIHO, uTO BaJeHTHOCTh cephl
PaBHa wectH. Crenmenb OKHCe-
HHSL aToma cepel B CepHON KH-
CloTe Takasi Ke, Kak B OKCH-
Ze SO;, 1. e. +6.

Puanueckne cpoiictea. Cep
Hag  kucsnora™—  GecuseTHas
KHOKOCTh,  TsKenas (moutH rasos
BIBoe Tsjkenee BOAb) M BsA3Kas, KaK PACTHTEIbHoe Macao. [lpx
KOMHaTHOIi TemMneparype OHa He.{l'e'r)'“a H N03ToMy pe HMeer 33:
Maxa. T[lpu pacTBopeHnn CepHOH KHCIOTBL B pone MponcxoniT
OYeHb cHabHOe pa3orpesaHne 3a CHET 00Pa3oBampg POYHLy e
ApaToB cepHOIi KHCIOTHI. . :

Ecan orkprireiil crakan ¢ KOHUEHTPHPOBAHHOM cepy - e
YPaBHOBecHTb Ha Becax, TO BCKOpe 4allld BECOB co CTaKanoy onye-
THTCS. 310 npousoiiger notomy, 4TO KOHllEH'l‘ll"!pOaa;.maﬁ o u{m
KHCsoTa norsiontaer u3 Bosayxa BOMAHBIE MApEL Tomy ee% 5
MEHSIIOT jy151 BbICYLIHBAHUS BEILECTB. [aabl ocngmr, pOUYCKanpm
4€pes mpombiBHbIe CKJSIHKH ¢ KOHUEHTPHPOBAHHOI cepy o KHChorof
(puc. 91). Tpn nonapannn Ha KOXY KOHUEHTDHpoR 4, gL
KHCJIOTA BBI3bIBACT CHJIbHBIE O0JKOTH. ITosTomy Hyxy, Ghiny, Kpgliiine
OCTOpo>kHBIM npH paGore ¢ Hed. 1'1011821110)’6‘?1 "3 Koy S
CEPHYIO KHC/IOTY HEO0GX0AHMO TOTYAC X o ;:)buﬂo CMbiTy, BOJ0it, a
3aTem pacTBOpOM NMUTLEBOH oAbl H BHOB H. g

7\

Puc. 91. Cxasaxy 29 gugy
N

EHB2SHA

. 0fi KHCJIOT]
.‘) 1. [Mepeuncanre dusnueckie Cmﬁcma;,fg"ucymemm-ué)
Kak npumensercs cepnasn Kucaora ik o
A 6) razooGpasuwix peulects? CPILLIX

P it 10ThI
§ 91. Xumuueckue cooitcrsa cepHOi KHC

Cepuas kucsora — uayxocuosuaﬂ,mf;z;‘fo"’y OHa
PAna coseii: cpennne u kucapie. Hanp
BIBAIOTCS ¢
Na,S0,, K,SO, — rakue conu Ha3 Y-ﬂbq,aTaMH
HHe COJH);

IBAIOTCS
NaHSO,, KHSO, — rakne conn Hasb A py
(kHcable COJH)-

©6p a3yer pa

(cpea-
npocy""‘baramu

Xoaa 4 HeCH 9: K=
8 Xoaaxow <Heopranmneckan xumms 7--8 200



Kucavimu Ha3biBAOTCS conu, B KOTOPBIX HE BECh BOJAOPOHN KHC/O-
Thl 3AMECTHJICA MeTa/ioM. JToT BOJIOPOJ, KaK H B KHCJOTaX, MOXeT
3aMellaTRCA MEeTaljIoM.

[Mony4uTest ¥ NpuU B3aumopeHCTBHH CepHOH KHCJIOTBI cO Lie-

J0ubI0 CYTbOAT WIH THAPOCYMb(AT,” 3aBUCHT OT KOJMYECTBEHHOTO
COOTHOMICHHS! PEArHPYIOLUX BelecTs: '

H,S0,+NaOH =NaHSO, + H,0
H,S0,+2NaOH =Na,S0, +2H,0

Kak BUAHO M3 ypaBHeHHs, rumpocyibGar NONyYaercs, KOrAa
KHCJIOTY H LIeJIoub GepyT, Hanpumep, no | monb. Ecau uienoun B3sith
2 MoJib, TOJYYaeresi cyJbgdar. .

CepHasl KHCJIOT4 pearupyer TaKkXe C OCHOBHBIMH OKCHIAMH,
o6pa3sys cyabdar (Wiu rugpocynbpar) W BOAY, HAaNpHMeEp:

Cu0+H,50,=CuSO,+H,0 ¥

Pa36aB/ieHHasi CepHasi KHCJIOTAa B3aHMOJEHCTBYET € MeTasuiaMH
c BbIJ€JIEHHEM BOAOpPOAa W oGpa3oBaHHEM COJIH. TdaK OHa B3aHMO-
JIeHCTBYET JIHLIb € TEeMH MeTaslaMH, KOTOPble PAaCMoJOXKeHbl B
3J]eKTPOXHMHUECKOM psly HanpsikeHMH 10 Bojopoaa. Hampumep:

Fe+H,S0, =FeSO,+ H,!

OKHCJIHTEISIMH B 3TOH peakuHH SIBJASIOTCS aTOMbl BOAOPOAA, CO-
JepiKalldecsi B CEPHOH KHC/IOTe H HMeIOLLHe CTeneHb OKHeseHus + l.

Ha merasibl, pacnoioXeHHbie B 3TOM PS4y MOcje BOAOpPOAa
(menp, PTyTh, CepeGpo, 30/0T0), pasbasaennas cepHasi KHCJIOTA He
JleHCTBYeT.

PaccMOTPEHHBIE pPEAaKUHH SBJAAIOTCS OOLWHMH Yy pa3GaBieHHOMH
cepHOH KHCJIOTbI € JAPYyruMu kucjoramu. Ho napsiny ¢ stum cepuas
kucsioTa, 0bJ1afaer Takxe CBOHCTBAMH, OTJIHYAIOUIHMH €€ OT APYrHX
kucsior. Konyenrpuposannas ceprasi KHCJOTAa NPH HArpeBaHHH AeH-
cTBYeT MOUTH Ha BCE METaJlibl HE3aBHCHMO OT TOJIOXKEeHHsl MeTania
B 3JEKTPOXHMHYECKOM psiny Hanpsikenuii. [Ipn 3TOM Takxce oGpa3y-
ercsl COJIb, OJHAKO BOAOPOA He BbIAGJSIETCS, @ MOJY4aloTCs JApYrHe
npoayKkTbl. TaK, NpH HArpeBaHHH KOHIEHTPHDPOBAHHOH CEPHON KHCJIO-
bl ¢ Melablo obpasyercsi okcup cepbl (IV), Kortopwiit Bhinensercs
B BHJE rasa, a B pacTBope ocraercsi coib — cyibgpar mean (II):

Cu®+ 2H,S *°0, = Cu* S0, +2H,0+ S **0,
Cu®—26=Cu+?
S+64 25 =S+

KOHLEHTPHPOBAHHAsl CepHasl KHCJIOTA BbICTYNAeT B POJIH OKHCJIH-
renst Mean. ITon0GHBIM e 06pasoM CepHasi KHC/IOTa JeHCTBYeT Ha
MHOTHE ApPYTHe MeTajuibl (B 3TOM Ciydae B POJIH OKHCJIHTEs Bbi-

210



(HEKOTOpOe Bpemsi mMacca YepHeeT W pasorpepaercsi. Bckope
Kana Hauyumaer NOSIBISATHCA NOPHCTas yronbHas macca (PH

CTYyNaloT aTOMbl CEpbl, HMelolHe
creneHb okucieHuss +6). B or-
JHYHE OT pas3baB/eHHOH TpH
OGBLIYHOH TemmepaType OHa He
AeHCcTBYeT Ha »ese3o. [loaTomy
KOHUEHTPHPOBaHHYIO CepHyI0
KHCJIOTY MOXXHO COXPaHSITh H Ie-
PEBO3HTL B CTa/IbHOH Tape.
Kycok pnepesa, onyueHHbIi
B KOHUEHTPHPOBAHHYIO "CEpHYIO
KHCJIOTY, yepHeeT — OOyr/JHBaer-
¢si. OGyriHBaHHe MPOHCXOIHT.
TaKXKe npH JeHCTBHH KOHUEHT-
PHPOBAHHOH CEpPHOH KHCJOTHI Ha
€axap H HEKOTOpbie ApYrHe op-
FaHHyecKHe BELLECTBA, COCTOSI-
TOMY, 4YTO cepHasi KHCJOTd OT- cazaps
WEnJisieT OT TaKHX BEILeCTB BO- &
A0pos W KHCJIOPOX B BHIE BOABL, @ yraepoj ocBoGoxaaercs B B"Rﬁ
yrasi. Tak, ecsii MCTOMUYEHHbIA caxap cMelaTh ¢ KOHLeHTpHpOBaHHO

- o ea
CEPHOH KHCNOTOH B CTakaHe B KalIHLeOOpasHylo Maccy, TOB“iga_
H

c. 92):

Cy2H,50,, +H,S0,— C+rugparst H,SO4
caxap KoHIL -

OG6yramBanne OpraHHYeCKHX BeIIECTB KOHLEHTpHPOBaHHO! c:ga
HOil KHCJIOTOIi MPOHCXOLHT 33 cueT 06pasoBaHks MPOYHBIX ruapa
CePHOH KHCJIOTHI. Bbl-

Kak neneryuasi, KOHUGHTPHPOBaHHAS cepHas KucaoTa MOXKET npH
TECHATh JIeTyune KHCJIOTHI NPH HArpeBanuu ¢ ux consMi. 14K 10~
Harpesanui MoOBapeHHON COJMM C!KOHUEHTPHUPOBAHHOMH CEpHOH i Hst
TOH oOpasyercsi ra3 X/JOPOBONOPOL M ocraercsi cyJib(ar HAHS

NaCl+ H,SO,=HCIt+NaHSO,
2NaCl + H,SO, =2HCIt+Na,S0,

v

apHe
1. Tlepeuncante XHMHYECKHE CBOficTBa CepHOMN KHCJAOTbI. ﬂpnBellhTE.yg)d KaKk
HUSL peakumil, OTMETHB, B KAKOM Clyyae cepHas KHCAOTA nuc-rylmeT-K"MDTa.
OKHeaTedb, 6) Kak BOLOOTHHMalouee Beulectso, B) Kak Hesery4as
2%, Pactnop cepioii KHCJIOTH pasnenuan na Tpu pasible NOpWIH- panack
TOPUHIO HeHTPAIN30BAH THAPOKCHAOM Hatpus. Kakas colb 06!’33°M antl
Hanuwmre ypasnenue peakumun. Bropyio u TPETLIO MOPLHH piosb ¢ Kaxas
H NPUIANIK K PAcTBOPY CTOABKO Ke wienoun, kak W B nepsoM Iy e“myKT"'
conb o6pasosanach? Hanuwmte ypasuenne peaxuun; nasoute €€ np i ke
3. Hanmwure ypasHenus peakuuii: a) amoMuHus ¢ pasbaBaeHHo! Ct’.PMe anih:
J0T0f; G) cepeGpa C KOHUEHTPHPOBaHHOA cepiofi KicaoToM NPH "a”:i Tape
4. CepHyl0 KHQJIOTY MOXHO XPAHHTL M nepeBO3UTH B cranbHo!
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§ 92. KauecTBennas peakuus Ha CepHylo KHCJIOTY M cyabharsi

Conu cepHoOii KHCJIOTBI DAacTBOPHMbBI B BOJE, 33 MCKIIOYEHHEM
cyabdara 6apus BaSO, (a takxke SrSO,, RaSO,, PbSO,). Ecau
ADHJIUTE K DACTBOPY CEPHOH KHCJIOTBI MM KAaKOH-THGO ee coJH pac-

TBOp xsopuna Gapusi BaCl,, To BhMagaer Gesibifi ocagok cyabdara
6apun:

H,SO,+BaCl,=BaS0,}+ 2HCI
Na,SO,+ BaCl,=BaS0,}+ 2NaCl

Cynbhar Gapusi BaSO, HepacTBOPHM HH B BOJe, HH B KHCJIOTAX.
DTHM OH OTJIHYAETCS OT APYrHX HEPACTBOPHMbIX B BOJE COJel Gapus,
Hanpumep BaSO;, koropeie pacTBOpsiOTCS B KHCJAOTAX.

Pactopumble conn Gapusi IBASIOTCS PEaKTHBOM HA CEPHYIO KHC-
JIOTY H €e pacTBOpHMble cosid. Ec/iu npu npH/IHBaHHH pacTBOpa COMH
6apusi K Kakomy-iu60 pacTBOpy BbinajaerT Gesbii OCafOK W 3TOT
OCaloK He pacTBopsiercsl mocse A06aBJeHHS PacTBOPA a30THOMH KHC-
JIOTBI, TO MOXHO YTBEPX/1aTh, YTO B HCC/IElyeMOM PacTBOpE cojep-
JKHTCA CepHasl KHCJIOTAa MJH Kakasi-TH6O ee coMib.

D I*. B Kkauectpe A/0XMMHKATa B 6OpbGe C HACEKOMBIMH — BPEAHTESMH Celb-
: CKOFO X03#HCTBA NPHMEHSIOT PacTBOPHMYIO B Boie COJ/b. [IpH npuanBanuu K ee
pacTBOpy: a) pacTBopa HHTpaTa cepe6pa MONYYaeTcs 0CaNOK, HEPACTBOPHUMbIfH
HH B BOAE, HH B KHcioTax, 6) pactsopa cyabdarta HaTpusi mosyuaercs oca-
NOK, HEPACTBOPHMBIL HH B Boje, HH B KHcaoTax. Uto 310 3a conb? Hanuwure
YPABHEHHSA peaKiuHit.

2. CpaBuuTe cOCTaB M CBOHCTBA CEDHOR M CEPOBOJOPOAHON KHCJIOT.

3. CpaBHuTe cBOfiCTBA CONSIHOH H CEPHON KHCJIOT.

A

§ 93. HapoaHoxo3siicTBEHHOE 3HAYEHHE CEPHON KHCJIOThI

XHMHUECKasi MPOMBIIIEHHOCTb BbIMYCKAeT ThICAUH XHMHUYECKHX
NPOAYKTOB, OJHH H3 KOTOPBIX — CEPHAsi KHCJIOTA — HIpaeT 0CO6EHHO
Goasblllyio poJib. Biiarogapsi ee CBOHCTBAM, CO MHOTHMH H3 KOTOPbIX
Bbl 0O3HAKOMMJIHCb, @ TaKXe B CBS3H C TeM, YTO OHA 3HAUHTENbHO
[elUeBe APYTHX KHCJIOT, CEPHYIO KHCJIOTY OYeHb WHPOKO MPHMEHSIOT
KaK B XHMHMYECKOH MPOMBILIEHHOCTH, TaK H B MeTano06pabaThl-
palollleil, HeTenepepabaThiBaIOLIEH U APYTHX OTPAC/SAX NPOMbILIIEH-
woern (puc. 93). CepHyio KHCJIOTY CNpaBelJIHBO HA3bIBAIOT (yH-
JIAMEHTOM XHMHUYECKOH NMPOMBILIJIEHHOCTH. )

[lepen Haweu CTpaHOH CTOHT 3ajaya HanbHeHlero 3HayHTeNb-
HOrO . NMOBBILIEHHS YPOXAHHOCTH CeJIbCKOXO3AHCTBEHHbIX KYJIBTYP.
Ba<Helillyi0 poJb B MOBbILUEHHH YPOXAHHOCTH HrPaioT MHUHEpasb-
Hple yano6peHHsi. BoJbllyio 4acTb CEPHOH KHCJOTbI HCMOJb3YOT AN
MX MPOH3BOACTBA.

CepHasi KHCJIOTa pEarHpyer €O MHOTHMH OpraHHYeCKHMH coe-
auHeHHsMH., DTO ee CBOHCTBO HCNONB3YIOT M1l OYHCTKH 6eu3uu§
W KCPOCHHA OT BpEMHbIX NPHMECeH, KoTopbie 06pasyioT C CepHOH
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KHCJIOTOH CO€JIHHEHHS!, HepacTBo- ]
pumble B Hedrenpoaykrax. Cep- —————

HYI0O KHCJIOTY LIHPOKO NpPHMEHS- — e |

Sre — Npousbodembo muKe- —
IOT B NPOH3BOJCTBE MHOTHX XH- ~—/{> Dot ydodpenud —]

MHYECKHX BOJIOKOH, MOIOLIHX —

CpeiCTB, B3pbIBUATHIX BELIECTB, — S

KpacuresneH. Cepras, _,//f

':J 1. Bnarosapsi KakuM CBOHCTBaM — 2 2
CepHasi KHCJIOTA 3aHs/a TaKoe me- G

A CTO B NpOMBbILIEHHOCTH? PaccMo-

KOTOpBIX MOTpe6asercss OCOOEHHO
MHOTO CepHOH KHCJIOTHL.

2. Nl nojyvyeHHsi KOHLEHTPHPO-
BaHHbIX yHOGpeHHH Heo6XoaumMa
docopuan kucaora. Cocrasbre
ypaBHeHHe peakuHH mexay doc-
datom kaabuuss Cag(PO;), u
CEpPHOMi KHCJOTOH H OOBSCHHTE,
nouemy mnocpenctBom 3toift peak-  Puc. 93. Tlpumenense cepHOii KHCJOTBI-
UHH  11e/1ec006pasHo nonydath  Jluarpamma ZaeT npeAcTap/ieHHe o A0a¢
$ocophyio KucnoTy. CePHOJ KHCJOTHI, PACXOAyeMOil B KaXAoit

3. Baarogapsi Kakomy CBOACTBY n
CePHON KHCAOTH MpHMeHsioT ee W3 YKA3aHHBIX oTpaciedi npOMBILIICHHO®

AN CYUIKH ra3oB? CTH

B
TPHTE HECKOJIbKO NpPOH3BOACTB, B \
— — Hcmam_ypzﬂn:]

CURITIES KPACUTTIENE
e B a Bouee

§ 94. Moarpynna Kucaopoaa

B ruasnoii nogrpynne VI rpynnel umeioTcs ewie aBa 3JeMEHTd,
CXO/IHbIE ¢ KMCJIOPOAOM H OCOGEHHO C cepoii: cesen u Teayp. OHH
Takxe 00pasyloT ¢ BOLOPOJOM ra3o06pasHbie coeHHeHHs] — CeNeHO-
Bosopos H,Se u teanypoBonopon H,Te. dtu coegunenns, nofpooHO
CEepPOBOAOPOAY, 00J1a[AI0T HENPHATHBIM 3aNMaxoM M sLOBHTHL. PacTBO-
Pbl B BOJE CeJeHOBOAOpPOAA H TEJVIYypPOBOAOPOAA, Kak H paCTBOP
CepoBofopona, sIBJSIOTCA KHCIOTAMH,

WUssectunl rakxe cenenncras H,SeO, u cenenosas H,SeOi
resnypucrast HyTeOg 1 Tennyposas H,TeO, kuenorsr, cxommble Mo €OC-
TaBy ¢ cepuucroii H,SO; u cepuoit H,SO, kucnoramu.

Cenien u Tequyp, Kak H cepa, NMPOSIBJSAIOT B CBOHX COeAHHEHHAX
CTeneHH okucaenuss —2, +4, +6.

B noarpynne xuc/i0posaa, Tak e Kak U B NOArpynme rajoreHos,
€ BO3pacTaHHeM MOPSIAKOBOrO HOMepa ociabepaloT HemeTalJauye-
cKkue cBoicrsa. Cepa B CBOGOJHOM COCTOSIHHH COBCeM HE 1pOBOAHT
SJIEKTPHYECKOrO TOKA, CeleH MPOBOMMT TOK Mjoxo, a Te/Iyp YIKe
ZOBOJIbHO XOpOLIO MPOBOAHT 3/MEKTPHUECKHH TOK W HMeeT METaslJiH-
4eckHit Gieck. CesieH H TeNIYP — NMOMYNPOBOAHUKH.

2 B uem 3akniouaercsi CXOACTBO H PasiuuKe snementon npocThIX BEULCCTB:
a) Kucsoposa H cepbl, 6) cepel, ceneHa u TeJyYpa, B) 3J4eMeHTOB noArpynibl
KHCJ0pO/a, ¢ OAHON CTOPOHBI, W FANOreHOB — ¢ ApYroii?
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OCHOBHBIE
3AKOHOMEPHOCTH
XUMMYECKMX
PEAKLLMH.
NPOU3BOACTBO
CEPHOM KMCNOTbI

§ 95. Ckopoctb XxHMHuecKHX peakuui

Bbl H3Y4HIIH.MHOrO XMMHUECKHX peakuuit. Habaionas HekoTopbie
M3 HHX, Bbl 3aMeTHNIM, 4TO TPeOyeTcsi pas/iHuHOe Bpemsi, 4ToGbl Ta
WJIH HHAsl peaklusi 3aBepuinsach. Tak, NpH KOMHATHOH Temmneparype
¥ aTMOCHEPHOM NaBJNEHHH peaKUHsl HeHTPANM3aLMM KHCJOT I1eJo-
yaMH TNPOTEKAeT MNpaKTHYECKH MTHOBEHHO, a AJsi TOro u4ro0bl Ha
TNOBEPXHOCTH CTA/IbHOTO JIHCTA MOSIBUJIACh pXKaBUHHA  (MPOAYKT
B3aHMOJEHCTBHS JKejle3a C KHCJIOPOAOM H BOASIHBIMH Mapami),
HEOOXOAMMO MHOro cyrok. Takum o6pa3om, HAyLIHE NPH OAHHX H
TeX € YCJOBHSX peakiuHH MOrYT Pe3KO OTJIHYATLCS [0 CKOPOCTH.

[1pu ropenuu BellecTBa, Hampumep cepbl, (ochopa, B BO3AYXE
H B YHCTOM KHCJIOpOJE HAYT ONHH H T€ )K€ peaklHH, pearupyloiiie
BeLlecTBA M MPOAYKTHI peaKiHH OJHH H T€ K€, HO B YHCTOM KHCJIO-
poje PeaKUHH HAYT ropasao ObiCTpee, YeM B BO3/yXe, MOTOMY HTO
KOHLIEHTpALMs KHCJIopoJaa B HeM paBHa Bcero okoso 0,28 r/a.

MO02KHO NMPHBECTH MHOrO MPHMEPOB YCKOPEHHSI peaKLHil ¢ yBEJH-
yeHHEM CTEeNeHH H3MeJbueHHS TBEpAbIX BELIeCTB: B3aHMGHEHCTBHE
)kese3a € CepoH, LHHKA C COJITHOH KHCJOTOH M Ap.

CKOpPOCTb XHMHYECKHX peaKlHH 3aBHCHT OT XHMHYECKOrO COCTaBa
pearupyioOUHX BeLecTs H OT YCJIOBHH NPOBEJEHHA peakilHii, npexae
Bcero OT KOHUEHTpaUui pearHpylollHX BeLlecTB W TeMnepaTyphbl.

QueHb Ba)HO H [JIsi° XHMHYECKOH HAyKH, H JJs XHMHYECKOro
[POH3BOACTBA HMETb AAHHbIE, MO3BOJISIOUIHE BLIYHCIATD, CKONBKO
BpeMeHH HEOGXOAHMO AJisl NPOTEKAHHS PEAKIHH, H HAXOAHTL YC/IO-
pusi, PH KOTOPBIX Ta WM HHAsl PEAKLHs MPOTEKaeT ¢ HEOGXOAHMOH
ISl IPOM3BOACTBA CKOPOCTHIO.

PaccMOTPHM, KaK PellaloTcsl TaKHe 3a]ayd Ha NpHMepe peakuHH
Me<ly BOJOPOZOM H napamu Hola ¢ o6pasoBaHHeM HOZL0BOJI0POAA,
jpoTeKaiollleii NpH MOCTOSHHON TeMneparype, Hanphmep 300°C:

H,+1,=2HI
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OnbITHBIM NyTeM HaHAEHO, YTO ee CKOpOCTb ﬂPﬂMOHpOHOPuHO-
HaJlbHA TMPOH3BEAEHHIO MOJISIPHBIX KOHU.EHTan.Hﬁ pearupyrouHx
BELIECTB:

v=k - C(Hy) - C(I,),

Fle U — CKOPOCTb peaKUHH; R — KO3((HLHEHT NpOnOpUHOHANbHO-
CTH, HasbIBaeMblil koncrantol ckopocru peaxyuw; C(Hp), C(ly) —
MOJISIDHBIE KOHUEHTPAaLHH BOJOPOAA H HOAA B AAHHBIH MOMEHT.

Peakuusi NpOBOAKIACH B 3aKphITOM cocyne o6bemoM V' JIHTpOB
NPH MOCTOSIHHOH Temneparype (cocyi Obwi -IOMELIeH B 'reupmocraT).
Tak kak pegKuusi MpoTeKaer 6e3 H3IMEHeHHs YHCJA MOJEH, TO AaB-
‘ JIEHHe B COCy/e B XOJe DEaKI[HH OCTAaercs MOCTOSHHBIM. Kak npu
STOM MEHSIIOTCSI MOJISIPHbIE KOHLHTPAlHH ydacTBYIOLLHX B pEaKUHH
Bewects? Ecuu, Hanpumep, B KakoH-TO MOMEHT f; B xo:lﬁe HaxonH-
JIOCh 1; MOJIeH BOAOPOAA, a B MOMEHT I, cTalO N, MOJeH BOAOPOLE,
TO COOTBETCTBEHHO ero Moisphbie Kouenrpaunn C; H Ca OYAYT
PaBHb! (B MOJIb/J HAH MONb/M3):

ny .,

ii B Teue-
Cpenusisi CKOPOCTb H3MEHEHHs MOJSAPHBIX KOHLEHTpaLHH B
HHE TpPOMeXyTKa BpemeHH f,—F paBHa (B Moib/ J * €
I
C—G

1t =—"

=7

HIIH

e

At

Ecan Gl paccmarpuBaemasi peakiusi mpoBOAHNACE 5npl:>u1;:(n ):I(S

TeMnepatype H JaB/JeHHH, HO B cocyae, B ABa pasd OJ‘; onpeze-

006beMy, TO KOJHYECTBO BOAOPOAd, MpopearHpoBaBLICro Cuie/10Ba-
JICHHBIH [POMEXYTOK BPEeMeHH, GbLIO Gbl BLBOE GOJBLIC-

TEJbHO, CKOPOCTb PeaKUHH He 3aBHCHT OT 00BbeMa cocylla-“” B cue-

Tenepb MOXHO HamHcaTh ypapHeHHe ckopocTH PeaKil

AyoueM BUHAe:

AC -
r =k +C(Hy) - C(L)
(1, MOXHO
Mo rtakum ypaBHeHusiM, HasbiBaeMbIM tcuuenutecfg‘ufec_m uepes
. BBIYHC/IATL H3MEHeHHEe KOHLEHTpPaLUHH peampyxou.lHX B
OMNpEeaesIeHHbIH NPOMEXYTOK BPEMEHH. T KOHLEHTPa-
Kak 06bsicHuTb 3aBHCHMOCTD CKOpPOCTH peaxuiH o
—
. 10 BEJAHYHHY,
' Monsipuoit KOHUCHTPALMEl yacTHL BelecTBa HasbiBaloT 4)“5‘":;%[}% W CMECH.
PABHYIO OTHOWIEHHIO KONHYECTBA BellecTBA K o6uiemy 00BEMY |""c Moab HE KyoHue-
Enuniua moaspuoit konuentpaumn — moanb Ha autp(mons/a) 1

CKuii MeTp (MoJab/MP).
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UHH pearupyiomiux Beiects? Ha ocHOBe MOMEKyJIsipHO-KHHETHUECKOH
TEOPHH MOXHO NMpeACcTaBUTb ce6e MEXaHH3M B3aHMOLEHCTBHS BOJO-
poAa u uopa. Monekynbl 060HX ra3oB HAXOASTCH B HENpepbIBHOM
ABHXXEHHH H MHOrOKDATHO CTAaJKHMBAIOTCA ApPYr ¢ apyroM. Yucio
CTO/IKHOBEHHH MOJIEKYJ B CEKYHIY OY€Hb BEJIHKO, H €CJH Obl KaXKIoe
M3 HHX TDUBOZHIO K O06Pa3soBaHHMIO MOJIEKYJ HOAOBOLOPOAA, TO
- PeaKuusi nporekana Gbl MPaKTHYECKH MIHOBEHHO. Mex iy TeMm NpH
HE OYEHb BBHICOKOH TemnepaType OHa TpeGyeTr MOBOJbHO 60JbLIOTO
NPOMEXYTKA BPEMEHH, 3HAUMT, JIHIIb HEKOTOpbie CTOJKHOBEHHS
ABJSIOTCH «ydauyHbIMH». UHCJIO CTOJKHOBEHUH 3aBHCHT OT MOJSIPHBIX
KOHIEHTPALKH BellecTB H pacTeT ¢ HX moBbieHuem. OHO npornop-
LHOHAJIbHO MX NMPOW3BENEHHIO, T. €. H3MEHSETCS [0 TOMY XKe 3aKOHY,
4TO H CKOpPOCTb paccMaTpHBAaeMOH pEaKIHH.
MOXHO Ha OCHOBAHMH 3THX JaHHBIX copmyanpoBaThb oGLIHH
BBIBOJ;
Ecau peakyus npoucxodur 6 pesysbrare nonapHolx CTOAKHOBE-
HUll MONEKYA, TO CKOPOCT6 €e NpOnopYUOHAAbLHA NPOU3BEJEHUIO.
MONAPHBLX  KOHUEHTpayul Y4acTeyrowux 6 peaKyuu 6euiecTs:

v=k - C(A) - C(B),

TIe U — CKOPOCTb PeaKIlHH, kK — KOHCTaHTa CKOPOCTH HaHHOH peak-
uud, C(A) u C(B) — Monsipuble KOHUeHTpauuu Beuiects A H B,
BCTYNAIOLIHX B PEaKLHIO.

OGPEITIIMCH K PaccMOTPEHHIO CKOpPOCTH PEaKIHH:
H,+Cl,=2HCI
Eciu Ha Bonpoc, Kak BbIPA3HTh 3aBHCHMOCTb CKOPOCTH 3TOM PeaKuuu OT KOHUEHT:
pallii y4acTBYIOLIHX BelecTs, Bbl OTBETHTE:
v=Fk + C(H,) - C(Cl,),
TO caenaere OWHOKY. .
BenomunTe, 4To Aannas peakuus uensas (§ 76) u passurtie uent BKJIOU AT
JIBE CTAAHH:
Cl+H,=HCI+H(l)
H+ Cl,=HCI+CI(2) i
Ha oCHOBAaHHH THX JAHHBIX MOMKHO COCTABHTh KHHETHUECKHE ypaBHEeHH: KaaoH

o T o-
W3 3THx craauit. CorsacHo oO6Liell 3aKOHOMEPHOCTH: CKOPOCTH peaKiltit upon:r[])}lll:w
HAJbHB! MPOH3BEJCHHIO MOJSPHBIX KOHUEHTPAUHi pearipyloulux Bellecrs, 3

BaeM cjeayiouiHe ypaBHEHHA
vy=k « C(Cl) + C(Ha); vy=Fky = C(H) - C(Cly)
2 CHMH-
OyeBHAHO, YTO HEJb3s NHCATH KHHETHYCCKHE YpapHeHis Ha OCHOB@HHH xlilgl ”
! ~\
yeckux ypaBHenuil. Beab MO XHMHUECKHM ypaBHEHIAM MOKHO CYAHTE Tﬂl‘hoﬁpa.
TOM, KakKHe BellecTBa H B KakHX KOJIHYeCTBaX BCTYNaloT B peaxkuHio, Kakne
ByIO'Tcn W Heib3sl CAesaTh 3aK/loueHHe O MEXAHH3ME PeaKiiH.
’

[ouemy CKOPOCTb PeaKlHii, B KOTODBIX yMacTBYIOT Bemecrnlz:“:
TBEpAOM COCTOSIHHH, PAacTeT C YBEAHUCHHEM CTENeHH u3Mmesbue

STHX BELLECTB?

Tlpencrasum ceGe, HanpHMep, peakuiio MEeXy Ta3oM H TBED
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pelllecTBOM. MoJeKynbl rasa CTaJKHBAIOTCA € NOBEPAHOCTLIO TRED-
poro BellecTBa. Uem GoJiblue TAKUX CTOJKHOBEHA# B CAMHALY BpE-
.MeHH, TeM ObiCTpee HieT peakuus. Yucio cromxuoBeHsi pacier wak
npH MOBBILICHHH KOHUEHTDPALUMH YHACTBYIOUEIO B pearuus r4s2, 126
H NpH YBEJHUYEHHH TIIOUIZJH [IOBEPXHOCTH TBEpAOro Telz. Tawas
3aKOHOMEPHOCTb OTHOCHTCHA XO BCEM DEAKUMAM MEeANY BEECTEZMH
B PpA3JIH4HbIX ATPEraTHbIX COCTOAHMAX: MEHLY TZ30M # TBEpILY
BEUIECTBOM, MEXNY ra3oM H HHAI¥XAM BelEcTBOM, Mea ) M {
CTbI0O H TBEDJbIM BELIECTBOM, MEH i TBEpABIME pelecTea M
MEeXJly HECMEIUHBAIOWHMHCA HAIZXOCIZANY. DTH peakind Hasusais

AzB)

ZETEpUEERN DL PELILLL

HOLTY  COBTIOL LN

CMEUIHBAIOUIHMHCH JKHMAKOCTRMHE. Lrop
npAMO NPONOPYUOHANGHA NADUATU 7o
peazupyrowux BeuecTs.

Kak oxapakTepH3oBaThb 3aBHCHMC
nepatypbl? [IpHBOgHM onbiTHBIE 72
aKuuH 06pa3oBaHHsl BOABl H3 CMECH
KOMHATHOH TeMIepaType CKOpOCTh 370
tevnepatype 400°C ona 3akanunBaerTcs
npu temneparype 500°C — yepes 2 u, np# ;

, UHSl MPOTEKAET MrHOBEHHO CO B3pHlBOM. Hew e
' Takoe CHIbHOE BIMSIHHE TEMINePATYphl Ha CKOPOCTE XEMAHECKEX PE-
aKUHH?

C noBbllUIeHHEM TeMmrnepaTypbl YBeJHYHBAETCH HUCAO CTOAKHOBE-
HHI{ YaCTHI,, HO B 3HAYHTENHHO MCHbIIEE YHCIO pa3, HeM CKOpOCTE
peakuui. 3HaUUT, IPHYKHA He B 3TOM. B peakuwio BCTYynaloT TOABKO
T€ MOJIEKYJIbl, KOTOpble 06/1afaloT 3HeprueH, rnpesbluaiouied HEKO-
TOpOE OMpejieJieHHOe sl AaHHOH peakuud 3Hadenue. [1pH moBeILIE-
HHH TEMNepaTypbl YHCJIO TAKHX MOJIeKyJ pe3Ko BO3pACTaET. ITo
CPe[HHM JaHHBIM, CKOPOCTb GOJBIUIHHCTBA XHMHYECKHX peakuHH
yBeJHuHBaeTcsi B 2—4 pasa NpH MOBblUEHHH TemmepaTypsl Ha
kaxcasie 10°C. CoOOTBETCTBEHHO MEHAIOTCS 3HAueHHsi KOHCTaHT
CKOPOCTH.

) -
? 1. Ha npumepe Kakiux H3BECTHBIX BaM peakiiit MO¥KHO npocienTh 3eac“]rll
CHMOCTDL CKOPOCTH peakumit OT: a) KOHUCHTPAUMii pearspyioutnx neu:)mm;

A 6) TemmnepaType, B) NJOULAI NOBEPXHOCTH CONPHKOCHOBEHHS peartpy

BelecTs? 0BO-
2. [louemy npn onpexesnenitn CKOPOCTH PeaKiHi BOAOPOAA C HOAOM ee "pamﬁ
AT npu noctosnuoii Tempeparype? IMouemy nasienue B cocyie 8 xone
PCAKLHH HE H3MEHsieTcsi? =
3. O ckopocTi peakuun BOAOPOAA € HOAOM CYASIT MO HIMEHEHHIO Ko"ﬁz::.
palui Bozopoxa. Kakopa CPeasifi CKOPOCTb H3MEHeHs MOAAPHONl KOH

pauMH uoaa u Hoposoaopoaa 3a TOT e npOME)KyTOK Bpemeuu? (“)
4. Buiuncante cpefniolo CKOpOCTb PeaKiHH MEiy OKCHIOM ymeponacreua
H ra3ooGpasHbiM X/0poM, HAylleli ¢ 06pasoBaHHeM MNpOAYKTd — ¢°,u|opa
COCl,; CO+Cl,=COCl,, ecan HayaibHas MOAFpPHAA KOHLEHTpauns e
Wi okenpa yraepona (1) paunnnac5/0.0l873 MOMIb/A1, @ MOAAPHAR KOH

pauus yepes 12 mun — 0,01794 moan/a. -
5. Bo CK(?.’II:KO pa3 yucn":"n-cﬂ CKOPOCTH PEeaKLi npH MOBbLILICHHH Temnepa
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AXKAblE
TYpH o1 200 10 300°C, ecan NpH MOBE | :3al? DARYRREHANK

10°C CKOPOCTL  peakumn YBeNHYHBAETCA B P KX peakuuiit
6. Kaxk uamensiores koncranty CKOpOCTH GO/BIUHHCTBA XHMHYEC 1

{IPH MOBLIEHKUN TemnepaTypwI? , HBIMH BEleCTBAMH
7. Cpasuure TPH Cy4an TeueHus peakunu MEKLY ';{3,;0:‘)33

A+B=2D, CKOPOCTL KOTOpOil BhIpaxaeTcs ypasH :

v=k+«C(A) - C(B)
B nepsom cay!

8 Hauane

o A IKOBueRIa Kamnogt; Toa:ueﬁnligium Bele-

tren A o1 moaw/a. Bo sropom caysae Monﬂpﬂ_n exciemy 0,01 mMoab/a.

B s e 004 MoTb/) e semsCrea B "7;10'?0 M3 BeULECTB paBHA-

B tpersen ClyMae HayanbHble KOHUEHTPALHH Ka»\wmﬁ OB B e

Bpeweny” o/, Bo ckonbiko Das A CTMK"‘; yeM B TNepBOM ciyuqae?
BpeMenn po BTOPOM H TpetheM cayuasx GoJbiie,

§ 96. Karanus -

B VII knacce,
Ja BOMOpona,

a M3 TNepoKCH-
paccmarpupas noJyueHue Kncnoo)ggsm nepoKcHaa
BBl y3HanM, 4TO CKOPOCTH PaSJ;loﬁaBnmoT HEMHOr0
BOAOPONA pPesko ymenuynpaercs, ecin K Herz‘IyV) MpHLSTON HETRASS
OKCHAA Mapranua (IV), Ogcup mapraHua
XOAYETCH, ARnssicp KaTanus3aTopoMm. KoTopoe, yuacTBys B Ka-

Katanusaropom nasmmaior sewectso, ee CKODOCTS, CAMO-OCTAS
KOH-11Go XHMHUYECKOit peakuu, “3Me"“eTeuuuM~ B
BAEL K KOHUY peakuum xumuueckn HEH3M XMMUUECKOH  PEAKUHH
. Karaaus — 976 yayepeqme cxopocth W Ka-
NPHCYTCTRIY Katanusaropa. u 3aKOHOMEPHOCTHM

Osnakomumes; ¢ HEKOTOpbIMH OGILHM

KHCJI0-
okeuna cept (1)
TaNH3a, npopoys: OMBIT OKHCJIEHHS

ponom: .

1250,+0,=250s

P

caTANN3ATOPA
cTBHH KATAINSY
. 1cyTCTBY
He. 94, Oxnenenne okenpa ceput (1V) B Ll




Bynem mnpomyckaTh uyepes CTeKASIHHYIO TpyGKYy cMech OKCHAA
cepnl (IV) u Bo3pyxa cnauana npu Temneparype 20—25°C, a 3arem
NpH HarpeBanuu. Peakuun He HaGaogaercs. [IoBTOpHM OnBIT,
NpeNBapHTENbHO MOMECTHB B TPyOKy (puc. 94) KycoukH OKCHAA
xesnesa (III). Peakuus npu temnepatype 20—25°C Takxe He HAET.
Ona naunnaercs npu Temmeparype okono 500°C, a mpu eme Gosee
BbICOKOH TeMMNepaType npoTeKaeT AOBOJbHO OblcTpo. B npHeMHOH
npooupke nosisasiercs okcun cepol (VI). Ilpu 3TOM OKCHA »Xeie3a
(IIT) He mensiercs. CiepoBaTenbHO, JAHHAS peakuHs KaTaJHTHYe-
CKasi, KaTtaju3atop — okcHp Kenesa (III), koropsi#i MpoOsBASET aK-
THBHOCTb npu temneparype 500°C u Bbiue.

Kak o6bscHuTb posb okcuna xenesa (III) B 37oi peaKuHu?
Henb3si i x o6bsicHennio Katainaa mofoiiTH HAa OCHOBE MPEeACTaB-
JIEHHS] O TOM, YTO XHMHUECKHE PeaKLHH BKJIOYAIOT, KaK MpaBuio, psii
NoCJ/IeOBATENbHbIX CTAAHH? 5

Ipencrapum ceGe, uTo MosekyJ bl ra3os cBs3bBAOTCS C MOBEPX-
HoCTblo okchpa xenesa (III) — adcopbupyrores Ha HEH, ”P'fqe':
ONMH MM o06a peareHtra 06pasyioT C KaTalM3aTOPOM HfCTo"K"
NPOMEXyTOUHBIE COefMHeHHs. TlocaenoBaTe bHOCTh CTAfHH MOXHO
CXEMaTHYeCKH BbIPA3HTb C/IEAYIOLUHMH YpPaBHEHUAMH:

A+K=AK
AK+B=AB+K,
op.
rie A u B — dopmynsl pearnpyiomux seuecrs, K — Ka"a"::azer,)w
Kaxpas u3 atux craguit npoTeKaeT BO MHOro pas 5b‘CTpem’ecTB,

HEeNOCPe/ICTBEHHOE B3aUMOKHCTBHE MOJEKY) HCXOAHBIX B e

Ecnn pykoBoncrsoBatbes sroit Teopueii, To BO3HHKACET p
npocos. OGCyAHM HEKOTOpblE H3 HHX.

CyliecTsyer JHwb OfHH KaTanusaTop s KaMLO
CKOH XHMHUECKOH peaKlUHH HJIH HecKoIbKo? Moxer JH 051;10
BELIECTBO CJIYXKHTb KaTaJlH3aTOPOM HECKOJbKHX PEaKILHH! .

OnbiT H3yyenus KaTanHTHYECKHX peaKumil noKasbIBaeT'x Karajit-
THe XHMHYeCKHe peaKUHH yCKODSIOTCS MpH yuacTHH Paaﬂbl,ma cepbl
3aTopos. B uacthocTH, KaTajMaatopamu oOKHCIeHHS OKC TosAHHH H
(IV) siBasiorcs mMetannbl — naaTthua B pa3apo6ieHHOM £os paHalHs
OKCH/Ibl MeTaslJIoB, HampHMep OKcHA kemesa (I11), OKCHA om pas-
(V). OnHo u 10 e BelecTBO MOXeT cayKHTh K3T3~"“33T(:,p okcHaa
JHYHBIX  peakunit. Hanpumep, katanusartopsl OK"cneHHopomHM“
cepel (IV): okcup xenesa (III) u nnaruna cayxar );LquEHHOE
KaTaiusaTopamH M Jpyro#, Hmeiouiedl G60o/bLIOE mpOK ra (I1)-
3HAYeHHE peaKUHWH — OKHCJEHMS ammuHaka B OKCHI p 4MCTOrO

Met nponyckanu uepes TPYOKy ¢ KaTa/u3aTopoM G 106aBHTE
OKcHaa cepbl (IV) u Boapyxa. Ecau, onnako, Kk 3TOH CMecmeH
HeMHOro okcHaa muiubska{V), To ckopocTh OKHCIEHH yﬂB
2 B Ja/bHeHIleM peaKuus coBceM mpekpatntcs. 1aKOE mec
SBIBACTCA OTpasaenuem KaTanusaTopa, a BeulecTBO, IeE

" THYE-
i kaTaau
U TO XKe



pOro pesko CHHXKaeT CKOpOCTh KAaTajHTHYECKOW PeakllHH, HA3biBaeT-
cAl KATAAUTUYeCKuUM s00M. 3

MoXHO 06bsiCHUTD OTpaBJ/IeHHe KaTa/jH3aTopa B3aWMOAEHCTBHEM
ero C <«#lOM» c o6pasoBaHueM G6oJiee YCTOHYHBBIX COEJHHEHHH,
ueM TE€, KOTOpble o6pasyloTcsi NpH B3aWMOACHCTBHH KaTaausaTopa
¢ HCXOHBIMH BellecTBaMH.

Karaius upesshiyaiino wWHPOKO pacmpocTpaHeH B NPHPOAE, OH
Wrpaet GOJIbIIYIO POJib B XKH3HENEATENbHOCTH BCEX OPraHM3MOB. Be-
JIMKO 3HAUEHHEe KaTa/M3a B MPOMBIIJIEHHOCTH: OH MO3BOJAET GLICTPO
NPOBOJIUTH MHOrOYHC/IEHHbIE TPAKTHUECKH BaXKHble peakuuu. OcobeH-
HO GOJIbLIOE 3HAYEHHE MPHOGPEN KATalH3 B MOCJIEJHHE NAECATHICTHS.

B 4acTHOCTH, Ha HeM OCHOBaHAa M HEeJaBHO BO3HHKIIAS OTPacib
NPOMBILIJIEHHOCTH — HedTexuMHUYecKas.

9 1. Kak 3aBHCHT cKOPOCTb KATaNHTHUECKON PEaKiHW OT MOAAPHBIX KOHLUEHT-
. PAlHA pearHpyiolmx seiiecrs?
A 2. Chopmynupyiite 3aKOHOMEPHOCT H3MEHEHHSI CKOPOCTH KATaJHTHUYECKOH

peakuuu NPH NOBLILIEHHH TEeMIrepaTtypbl.
3. Umeer au 3HayeHue pasmep 4acTHU H MOPHCTOCTL Kammmampa?

§ 97. Xumuueckoe pasHoBecue

Bbl 3HaeTe, YTO MHOrHE XMMHUECKHE PEaKIHH MOryT ' NpOTeKaTh
BO B3aHMHO TMPOTHBOMNOJIOXKHBIX HANpaBJIeHHsIX, HamnpuMep pasJio-
JKeHHe OKCHIA PTYTH H ero o6pasoBaHHe, 06pa3oBaHHe H pasJjioxKe-
pue BOABI, 06pa3oBaHHE H paslioXKeHHe CePHHCTOH KHCJIOTbI H AP.
PaccMOTPHM C 3TOH TOYKHM 3PEHHSI PEaKIHIO OKHCJEHHsl OKCHAA
cepni (IV):
2S0,+0,=250;+Q

Ecau nponyckatb okcup cepbl (VI) Han Tem ke KaTajsnsaTopom,
KOTOPbIH TIPHMEHSIICS VISl OKHCJ/IEHHS OKCHIA Cepbl (1V), u nonaep-
JKHBATH TIPH 3TOM Ty JKe TemrepaTypy, TO OOHApyMKHTCS, UTO OKCHA
cepbl (VI) uacTHuHO pasnaraercsl Ha OKCHA Cepbl (IV) u kucaopon,
1. €. POTEKAET peaKuHus:

250,=250,+0,—Q

OKHCJ/IEHHE OKCHA Ccephl (IV) MoxHO Ha3BaTb np:moxg peakyued,
a pA3JIOMEHHE OKCHIA Cephl (VI) — obparroi peakyued.

Her Haf06HOCTH MNHCATh JBAa OTAENbHbIX YPABHEHHA AIS STHX
peaxuuﬁ. MOXHO 06beAHHHTb 004 ypaBHEHHS B OJHO, 3aMEHHB 3HAK
paBeHcTBa Ha ABe HaTpaBJ/ieHHble B TPOTHBOMOJOXHbBIE CTOPOHBI
CTpEJIKH:

2S0,+ 0,2250,

XHMHUECKHE PeaKuHH, KOTOpble ONHOBPEMEHHO NpPOTEKAwT MNpH
01\““" H TEX Xe yCJlOBHﬂX B llpOTMBOIIOJIO)KHHX HanpasJieHHAX,
Ha3mBaoTCA 06paTHMBIMH.
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CKOpOCTH KaK MpsIMOH, TaK M 06PaTHOH peakuHi B COOTBETCTBHH
¢ obuieli 3aKOHOMEPHOCTbIO YBEJIHYHBAIOTCS TPH MNOBHILIEHHH TeM-
neparypbl. OGHapyskHuBaercs caegyioiyee spaexne: npx 400°C okmc-
asiercst 99,2% okcupa cepwt (IV), npu 500°C — 93,56%, npx 600°C—
73,0%, npu 1000°C — Tonbko 5%. Ckoab Gbl JOJITO HH MPOBOAHAACH
peakuuss NpH JAaHHOH TeMmmeparype, B ra30BOH CMECH OcTaercs
HenpopearupoBaBuini okcHi cephl (IV). O6parnasi peakuus Takxe
HE J[OXOAHT N0 KOHLA — B CMECH OCTaeTcs HepasJoXHBUIHHCS
okenp cepol (VI), H mpHTOM Kak pas CTOJbKO, CKOJIBKO ero o6pa-
3yercsl NMpH TeX Xe ycaoBHsAX H3 okcupa cepnl (IV) u kuenopoaa.

BosHuKkaeT Bompoc: moyemy oOpaTHMble peakUHH He JOXOAAT 10
KOHIIA, a, NOCTHTHYB OMNpeNeJeHHOro mpefeia, Kak Obl mpekpauia-
orcs? Js TOro 4ToGh! MONYYHTH OTBET HA 3TOT BOMPOC, MPOCIEAHM,
KaK B XoJe OKHCJeHHsi okcuaa cepbl (IV) H3MeHSIOTCS CKOPOCTH
npsiMo¥ M 06paTHOH peaKUHH NMPH MOCTOSHHBLIX TemmepaTtype H AaB-
JIeHHH.

Monsipuble KOHIEHTpaUHH okchaa cepnl (IV) m kucmopon B ra-
30BOH CMeCH IIOCTENeHHO YMEHbIUAIOTCS, COOTBETCTBEHHO Majfaer
CKOPOCTh OKHCJIEHHSI, CKOPOCTb MpsiMOH peakuuu v,,. HaoGopor,
MOJsIpHAs KOHumeHTpauus okcupaa cepsl (VI) B o6paaywoueics ra-
30BOH CMECH [MOCTeNeHHO YBEJIHYHBAETCS, H, CleA0BAaTeNbHO, CKO-
poCTb OGpaTHOH peakuHH U, pacter. Yepes HekoTOpoe Bpems, oue
BHI(HO, CKOPOCTH mNpPAMOH H 06GpaTHOM peakuuii CTaHOBATCS PaB-
HbIMH

Unp = Uogp.

Kak npsiMasi, Tak H .o6paTHas peakuHu MPOAOJKAIOT HATH,
HO COCTAB CMECH BEIUECTB BCJELCTBHE DABEHCTBA CKOpOCTEH 3THX
peakuHi ocTaercsi MOCTOSHHbIM.

Cocrosanue pearupyiouleli cMecH, NPH KOTOPOM CTOJIBKO K€ ONHHX
BellecTs ofpasyercsi, CKOJbKO APYrHX BEIECTB PACXOAYeTcs, Hasbi-
BaeTcs Xumuueckum pasHoBecuem. CocraB cMecH, HaxoAAlLEHCs B
COCTOSIHHH XMMHYECKOrO paBHOBECHsl, HA3BIBAETCSl pPABHOBECHBLM.
3ameTbTe, YTO PABHOBECHE YCTAHABIHBAEGTCH He NMOTOMY, YTO peaK-
LIHH MpEeKpaTHJIHCh, a B pe3yJbTaTeé OAHOBPEMEHHOro MpOTEKaHH:A
npsiMOH W oGpaTHOM peakuHd C ONMHAKOBOH ckopocThio. Takoe
PaBHOBECHE Ha3bIBAIOT OUHAMUYECKUM.

INpuBenennble Bbile JaHHBIE O MAKCHMAJbHOH CTENEHH OKHCIe-
HHA okcupaa cepul (IV) xapakrepusylor paBHOBecHBIHl COCTaB CMeCH
pH pasubix Temnepatypax. C moBbILeHHEM TeMnepaTypbl COAEPKa-
HHe okcuaa cepbl (VI) B Takoil cmecn yMeHbuaercsi. [Touemy?

l‘lpn“ MOBLILIEHHH TEMMNepaTypbl CKOPOCTH NpsiMoii W 06GpaTHOMH
PeaKkuHH pacTyT HEOAHHAKOBO: CKOPOCTb PeaKUHH Pa3NoKeHHs OK-
cupa cepnt (VI) pacrer Gelcrpee, uem CKOpPOCTb MpAMOH peaKkUHH.
:3aMeTHM, uTO npsiMasi peakuHs SK30TepMHMuecKasi, a 06paTHas —
3HAOTEPMHYECKas.

B nannom ciyuae nposiBasiercs o6ias 33aKOHOMEpHOCTb, XapaK-
TEpH3yIollasl 3aBHCHMOCTb PABHOBECHS OT TeMNepaTypbl: npu nosbi-
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WeHUL TEMNEPATYPbL PABHOBECUE IKBOTEPMUUECKOL PeaKyuu cmeuia-
erca 8 CTOPOHY 06pa30sanus UCXOOHLLX BeulecTs, a pasHosecue
3HOOTEPMUHECKOL peaKyul CMeu,aeTcs 8 CTOPorY 06pa3nsanus npo-
JYKTO8 pearyuu.

Bausier nv kartanuzatop Ha coctosiHue paBHoBecHs? OTBer Ha
3TOT BONPOC MOXHO MOJYYHTb, NPOBOAS PEAKIHIO HA pa3HbIX KaTa-
nu3atopax. OkaswiBaeTcsi, HaNpUMEp, YTO KaKO# Gbl KATalH3aTOp HH
NpHMEHSJICS, MAKCHMAJIbHO OKHCJISIeTCSl TIPH OJHHX M TeX XKe MpPOuHX
_YCJIOBHSIX OAHMHAKOBasi yacTbh okcupa cepul (IV). Dto obuias 3ako-
HomepHocTb. Karaiusarop odunaxoso yckopser kak npamyio, Tak u
06paTHYIO PeaKyuu, Ho He cmewyaer paBHOBECU.

Jlunamureckoe pasnosecue yCTaHABJAMBAETCS M NPH (U3HUECKHX
npoueccax. Hanpumep, ecin B 3aKpbITOM COCyqe NPH MOCTOSTHHOM
TeMnepaType HaXOAWTCS BOAA, HE 3ANOJHSIOULAS MOJHOCTHIO COCYX,
TO 4epe3 HEKOTOpoe BpEeMsl yCTaHABJIWBAETCS AHHAMHUYECKOE DaBHO-
_BecHE MEeX/y BOJOH H BOJSIHBIM MAapOM: B ONpEAEEeHHbIH TPOMExYy-
TOK BPEMEHH HCMapsieTcsi CTOJNBKO KE MOJEeKYJ BOAbl, CKOJbKO KOH-
JIeHCHPYeTCA MOJieKyJl mapa.

[ToHsAITHE O XHMHYECKOM PaBHOBECHH, KAK H MOHATHE O CKOPOCTH
XMMHUYECKHX peaKkuHi — O XHMHYECKOH KHHETHKe, HMeeT oueHb 60Jib-
[oe 3HAaYEHHEe KaK JUI XHMHH, TAaK H JJIi XHMHUECKOrO NMPOH3BOJICTBA.

Pacronarasi NaHHbIMH O XHMHYECKOM DaBHOBECHH, MOXHO Bbl-
YHCJIHTb PABHOBECHBIH (MaKCHMAJIbHBIH) BBIXOJ MPOAYKTa B 3aBHCH-

MOCTH OT MOJISIDHBIX KOHIEHTPAUHH pearHpyloluiHX BeLlecTs, AaBJe-
HHSI M TEMIepaTyphl.

'J 1. B KaKylo CTOPOHY CMellaercsi NpH MOBbILIEHHH TemMnepaTtypnl pashnopecHe:
°

A 2H,+ 0, 2H,0+ Q
CaC0,; % Ca0+CO,—Q
SO, +H,0 % H,S0;+Q
CO+H,0 % CO,+H,+Q

i 2. Tlpi XuMHueCKOM. paBHOBecH# Okchaa cepnt (IV), kucaopona u okcnaa
i cepst (VI) B 1c oGpasoBanoch o MOJEKYJ OKCHAA cepbl (VI). Crkoabko
i MOJIEKYJl KHCI0poa 06pasoBaloch 3a TO ke Bpems?

3. PaccmorpuTe Mponece pacTBOPeNHst B KHAKOCTH TBEPAOTO BElLECTBA BIVIOTH
20 ycTanoBeHis pasiobecks. MAyT aul pacTBopenie W KpHCTaM3aUns upi
VCTAHOBHBIIEMCS paBHoBecHn? Kak CMECTHTb PaBHOBCCHE B CTOPOHY pacTBo-
pennst? )

4. Hammuute ypasHeHusi peakupii, oT3e4aloulnx Kaxloii cTpeke B npHBOLH-
MOl CXEME, OrOBOPHTE OCOGEHHOCTH i YCAOBHS KaXOM 13 HUX]

S 6

e W v )
ns< s ,2-S0; < H,S0,
7

‘N
U
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§ 98. Ipou3BOACTBO CEPHOM KHCAOTHI.
Ceipbe 0151 POM3BOACTBA CEPHOH KHUCAOTHI

Cepa OTHOCHTCS K UHC/y HanGoJee pacnpoCTPaHEHHbIX HA HALIed
MJIaHeTe XHMHYECKHX 3JeMeHToB. OHa COfepXKHTCs B 3eMHOM Kope B
BHJE CBOGOJHOM cepbl, Cy/Jb(QHIOB METa/JIO0B, Pa3HOOOPa3HBIX CYJb-
¢GaroB u apyrux coenunennii. Coepusenns cephl COAEPHKATCA H BO
BCEX BHIaX HCKONMaemoro TOMJHBA.

MspecTHbl Goratble MEeCTOPOXAEHHSI CaMOPOAHOH cepbl, CepHOro
Konuenana FeS, u cynbdara kanbuus. Bce sTH BHABI Cbipbf MpPH-
MEHSIIOTCS1 AJIsl IPOM3BOJCTBA CEPHOH KHCOThl. Ho uMH MpOMBIUIIEH:
HOCTb He OrpaHHYHBAETCS.

Miuorxe nBeTHble MeTaJJIbl, HANPHMED MeXb, HHK, CBHHEL H AP,
NOJIY4aioT H3 MPHPOAHBIX CyabdHIOB. [TepBoii cTanuell npoU3BOACTBA
STHX METallJIOB fIBASIETCH OGXKHI HX CyibGHI0B B TOKe BO3AyXa.
[Ipn stom o6pasyercst ‘okcum Meraana u okcug cepst (VI), Ha-
NpHMep:

2ZnS + 30, = 2Zn0 + 2S0,

o wepaBHero BpemeHu rasbl BhiGpachiBajuch B aTMocdepy, 4TO
HaHOCHJIO GosbLIOH yluep6 okpyxaiouled cpene. B nacrosuiee BpeMA
YK€ Ha' MHOTMX 3aBOAAX LBETHOH MeTauypruH H3 OKCHAA cept
(IV) nonyuaior cepnyio kucaory. )

Mepble pyapt yacTo cogepxar Hapsiny ¢ cyabpuiami MeaH o
*e cepublit konuenan FeS,. Takue pyani pasjensior Ha KOHUEHTPAT i
OTHOCHTEJILHO BBICOKHM COAEPXKaHHEM Memu M oTxoj, copepxaitt
CepHbIH KoJuepaH.

Bosburyio yacth ropiounx mekonaemeix mpumeHsior K
Ha TEMJIOBBIX 3/IEKTPOCTAHLHSAX, HA TEMJIOLEHTpansX, B I oro
HBIX M GbiTOBbIX Tonkax. KTo H3 Bac e omyman 3anax cepHHCT
rasa, copaepixailerocsi B JbIMOBBIX rasax, H He 3anyMblBancﬂ Hiﬁ
BOMPOCOM: HeJIb35l JIH OYHCTHTb HX OT 5TOH MPHMECH, ucnoJlb3°BchHx
AJISL IOJTyYCHHSA, HANPHMep, CepHOH KuenoTel? ra npobJema 2o Ko
NOp He peuwieHa riaBHbIM 06pa3oM NOTOMy, uTO KOHUEHTPAUHA =7
chpa. cepet (IV) B nbiMOBBIX rasax uuska. dro oaHa H3 aK;i.'
aNbHEHUIHX NPOoGAeM, HaJ KOTOPbIMH Cerofns paGoraioT MHOTHE
CJIe/IoBaTelH. 110-

IIpn narpesanun KamenHbIX yraei Gea poctyna Bo3ayxa gﬂﬂe 0-
JIyUCHHA KOKca 06pasyercsi H KOKCOBBHIH ras, cojepiautiH Cgpy
BOopoa. M3 Hero Ha KOKCOXHMHueckux 3apogax MoJy4aioT ¢
UK okeup cepul (IV). 06b-

MHOrHe npuponHble ropioyne rass conepxar 3H8'-1HTeJley'0ueJ‘e_
EMHYIO 0J1I0 CepOBOAOPOAA, OT KOTOPOro WX Hajo O4MULATD:
€006pa3Ho MPOH3BOAHTL H3 HEro CepY H CepHyio KHCJOTY- JCT-

Takum o6pasom, HApsALY C MPHPOAHBIM ChIpbeM AJIS “pOHSBOBce' :
Ba CEPHOM KHCIOTH MOXHO M HeoGXOHMO Hemonb3oBaTh TAKKE Tcst
BOSMOXHbIE OTXOLBl APYTHX MPOW3BOACTB. TIpH TOM nocTHraloTE

TaK-

aK TOMJAHBO
p()MblqueH'
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J1BE UEJIH: YMEeHblIaeTcs 3arpA3HeHHe aTMOC(bprl BPEAHLIMH rasamu

i MNOHHXXAGTCA CTOUMOCTh CbIpbsi, a cCJenoBaTeNIbHO, H cepHoii
KHCJIOTHI.

Takoe ucnonbsoBanmue npupoOAHBIX pecypcos, NpH KOTOPOM mepe-

paﬁaTblBalOT B MoJie3Hbie MPOAYKThbI BXOASILIHE B COCTAB ChIpbsl 3J1e-
MEHTBl, HAa3bIBAIOT KOMNALKCHbLA.

B coumnanucruueckom xossiicrae, BEyUleMCsl Ha OCHOBE rocy-
AApPCTBEHHBIX MIAHOB B HHTEpPECAX HAPOJA, KOMMACKCHOE WUCNONb-

308AHUE NPUPOOHLLY PECYPCO8 ABASETCA BANCHENUUM HANPABACHUEM
paseutus npousgodcrsa.

2 1. Tloyemy uckonaembie, copepkaiimne cyabduas, ropiouse?

2 2. KakiMH peakuuami MOXHO MOJYUHTH CEPHYIO KHCJIOTY M3: a) cephl, G) cep-
HOTO KosiuepaHa, B) CEpPOBOJAOPOAd, I) OTXOASLIHX TA30B MeAeniaBH/IbHBIX

3aBOJIOB?

3. B 1958 r. 71,4% cepnoit kucaorst B CCCP 6bilo nosyteHo 3 cepHoro

KO/Yelana, B TOM YHC/€ W3 OTXOAA, MOJYHAeMOro MpH OGOrauleHHH MEAHBIX

pyA. B 1970 r. npu o6uiem 3HauuTeJAbHOM POCTE MPOH3BOACTBA CEPHOI KHECJO-

Thl HCNONBL3OBAHHE CepHOro KoJueaaHa ynanso a0 41,8%. Uto MOXKHO CcKaszath

Ha OCHOBE 3THX MAWHBLIX O CLIPLeBON Ga3e HOBLIX CEPHOKHCJIOTHBIX UEXOB?

4. CocraBbTe CXeMy KOMMJEKCHOH NepepaGoTKH MeAHbX PyA.

A

§ 99. MepBas cragus nNPOM3BOACTBA CEPHOH KHCIOTHI —
noayyexHue okcupa cepwi (1V)

OTBeTHB Ha BTOPOH BONPOC, NOMELLEHHbIA B KOHLE MPeablLyLero
naparpada, Bbl HalM, YTO NEPBOH CTajHel NpPOM3BOACTBA Cep-
HOH KHCJIOTHI H3 Cepbl, CEPHOTrO KOoJiYe/laHa U CepOBOAOPQAA siBJIsIETCA
HX C)KHFAHHE C LEJIbI0 MOJYYeHHsl rasa, COLEpKalllero OKCH/J Cepbl
(IV). Paccmorpum noppo6Hee OGXKHT TBEPLOTO Cbipbsi — CEpPHOro
KoJiueaaHa:

4FeS, + 110, = 2Fe,0, +8S0, + Q

OueBHAHO, YTO 3Ty pPeakuUHI0O HEOGXOAMMO MPOBOAHTH HA 3aBOAAX
[pH TAKHX YCJIOBHSX, MPH KOTOPBIX COAEPXKAWAACA & KoJuelaHe
cepa BO3MOXHO MOJIHEe HCMOJB3YeTCs JUIS MOJNYYEHHST OKCHAA Cephl
(IV) ® peakuusi nporekaer 6bictpo. [Mocaennee TpeGopauue oGyc-
JIOBJIEHO T€M, YTO npou3BOOUTEAbHOCTb ne4u, T.e. macca Koaueda-
Ha, COCU2AEeM020 6 Heli 68 Tedenue CYTOK, PACTET C YGeaudenuem
cKopocTu 06dcuza. .

Jlns BHIGOPA ONTHMAJBHLIX YCHOBHIl HEOOXONHMBI NPEXK/E BCEro
JaHHBIE O XHMHUECKOM DABHOBECHH H CKODOCTH PEaKLHH. Peakuus
OKHCIEHHsI CepHOTO Konuenana neoGpatima.{Ee CKOpoCTb yBEJTHUH-
paeTCsl NPH_IOBbIUEHHH KOHUGHTPAUHH KHCJIOPOAA, NPH TOBbILICHHH
foMnepaTypbl H YBEJIHUEHHH MJIOLLAJAH MOBEPXHOCTH CONpPHKOCHOBE-
My rasa H Ko.vwenaua) T.€. NMPH YMEHbIIEHHH pa3Mepa YacCTHLU
KonueaaHa.

UroGbl YTOUHHTb YCJOBHS TEUEHHS PEAKIHH, NPOBEAEM OMBIT B
1a60opaToOpHOH YCTaHOBKE (puc. 95). IlponycThM yepes c/ioi Konue-
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naHa TpH KOMHATHOH TeMmepaType BO3LYX — PEaKUHsi PH 3THX yc-
N0BHAX He nmporekaer. OHa CTAHOBHTCS 3aMETHOH MoOc/ie MOAOrpesa
konuenana npumepHo no 400°C u yckopsiercsa npH JAajibHeluiem
nosbllieHHH Temnepartypsl. He mpekpauias mogaud Bo3jyxa, oTcra-
BHM B CTOPOHY rOpejKy — peakuusi MPOAOJIKAET HATH, 3HAUHT, OHa
JK30TepMHUecKas. JOBeAs OMHIT A0 KOHLA, 3aMeyaeM, 4TO B TpybKke
ocrancsi (cymst mo usery) okchm xenesa (III). Ha o6pasopanne
okcuga cepbl (IV) ykaspiBaloT H3MeHeHHE OKDACKH HHAMKATOpA W
3anax rasa.

3ameHHM BO34yX KHCJIOPOLOM — peakuusi yckopsiercs. Ona ycko-
pSieTCsi TAKXKe MPH yMeHbLUEHHH Pa3MepoB 4acTHll KoayeaaHa. Onua-
KO MO Mepe TOro Kak CJOH TBepIOro MartepHana CTaHOBHTCS Gosiee
IVIOTHBIM, BCE TPY/[Hee MponyckaTb uepe3 Hero ra3. O3nakomMuMcs
C 3THM siBJleHHeM Noapo6Hee, MPOBEAs ONMbITHI B yCTAaHOBKe, H306pa-
XeHHOH Ha pucyHke 96. B Tpybke Ha peuleTke C OYeHb MaJbIMH
OTBEPCTHSIMH MOMECTHM CJIOH MeJKHX yacTHIl mecka. IloHamoGuTCst
CO3/13Th JOBOJILHO 6OJIbLIOE JAaBJEHHe BO3/yXa, 4TOGhl OH MpoGHJCs
yepe3 3TOT CJOH, HO TPH 3TOM NECYHHKH GYAYT YHOCHTbCS TOKOM
BO3/yxa. 3aMeyeHo, OAHAKO, JIOGOMbITHEHIEe sBjieHHEe: NMPH HEKO-
TOPOH MeHLLUIEeH CKOPOCTH rasa YacTHIb TBEPAOro MarepHana MouTH
HEe YBJIEKAIOTCSI TOKOM rasa, HO CJOH paspbixJsiercsi, CTaHOBHTCH
6OnbiiHM 10 06bemy. Takol C/I0H HAa3bIBAIOT KUNAUWUM, TIOTOMY 4TO
OH HAaNMOMHHAET KHMSILYIO XHAKOCTb.

YBEeNUUHTCS JIM CKOPOCTb PEaKUUH NPH TNPOBENEHHH ee B KHIS-
eM coe? MOXHO NpPeanosONHTb, YTO YBEJHUHTCS, TaK KaK MoBepX-
HOCTb CONPHKOCHOBEHHSI PearHpyIOllHX BEUIECTB YBEJHUHBACTCH.
Kaxpas TBepaasi yacTHYKa OMBIBA€TCS ra30M, BHYTPH KHMISULEro
CJI051 NPOMCXOAMT MepeMelIHBaHHe rasa MW TBEpPAOro MaTepHaJa,
BO BCEM CJIO€ MOIEPXKHBAETCH OAHHAKOBAs TeMmieparypa.

Puc. 95. OGXHT Kene3noro KoJiueaana




JIOBHSI 06XKHMra CepHOro KoJwue-
flaHa Ha MNPOW3BOACTBE: copep-
XaHHE KHCJIO0poia B MOCTYNalo-
emM aasi o6xura rase, pasmep
HaCTHIl KOJluejaHa, TeMmeparypa
peakuui?

OGoraiienne BO3AyXa KHCJIO-
POIOM MO3BOJISIET HHTEHCHQHLU-
poBaTh mpouecc.

OTKphITHE  CylLECTBOBAHHS
KUNSIILEro cJos [ajo BO3MOX-
HOCTb BO MHOTO pa3 YCKOPHTb
NPOBE/ICHHE  MHOTHX  peaKUuH
MEeX/y TBEpPAbIMH H ra3oobpas-
HBIMH BellecTBaMH. B meuu ¢ ku-
OSIHM C/IoeM OGXKMI MpOTEeKaer
B TEYEHHe HEeCKOJbKHX CEeKYHI,
TOrAa Kak B paHee HCMOJb30BaB-
IIMXCSl MeYaX OH 3aKaH4YHBavCs
yepe3 HecKoJbKO yacoB. [lToHsT-
HO [O3TOMY, UuTO BCe HOBbIE
: 3 CEPHOKHCJIOTHbIE YCTAHOBKH OC-
HaUlaloTCsl TAKHMH annapataMi ¢ KHMSUIHM CJOeM.

[Npouece B TaKo# meyH HempepbIBHBIA H MONHOCTLIO MEXAaHH3HPO-
paHHblH (puc. IV). Konuenan mogaercst IEHTOUHBIM TPaHCIOPTEPOM
B GyHKEp H H3 HEro HempephLBHO B Meub, CHH3Y uYepe3 MHOXECTBO
TpyGOK BayBaercsi Bo3ayX. Orapok 4acTHYHO YHOCHTCSI MEYHBIM ra-
30M, 4YACTHYHO OTBOJHTCS uepe3 GOKOBOE OTBEpPCTHE B MeUH.

Temnepatypy, OUEBHAHO, HYKHO MOJAAEPKHBATL BO3MOXHO Gosee
BBICOKYIO, HO MPHXOAHTCS orpannyuBath ee 800°C, tak kaxk mpHu 6o-
Jlee BbICOKOH TeMNepaType YaCTHUKH TBEPAOro MaTepHa/ja HAYHHAIOT
criekaTbcsl H 06pasyioT KpynHble KoMoukd. Temmnepatypy peryJjHpy-
10T, IPOBOMIA PEAKIHIO C HEKOTOPbIM H3GLITKOM BO3/yXa CBEpPX Teope-
tuueckoro. Kpome Toro, nomemaior B peakiiHOHHOM anmnapare Tpy6-
ku naposoro koraa. O6pasyowuiics BoasiHol nap HCMOAB3YIOT ANS
'IpOH3BOJICTBA SJIEKTPOIHEPTHH HJIH AJIS APYTHX Lenei.

Puc. 96. Cocrosine ciaos  Tsepaoro

MaTepHa/ia fpH PasAMuHBIX CKOPOCTAX

NPOXOASILLEro Yepes Hero rasa: a — cJioi

¢ HEnoABHXHBIMH® YaCTHUAMH, 6 — «Ku-
NAWHA C10ii»

' KakoBa onTHMaJibHasi MOLILHOCTb MEYH, T. €. HA CXKHraHmHe Kakoi’

iMacchl KoJiue[aHa CJIeyeT ee pacCUHThIBATH?

i C yBesnueHHeM MOUIHOCTH XHMHUYECKHX PEAaKTOPOB YMEHbIIAIOTCA
KAMHTAN03aTPaThl HA EIMHHLY NPOAYKUHH H CTOMMOCTH MPOAYKIHH,
fyiaemmmaae'l‘cyl NPOH3BOJHTENbHOCTE TPyAa. [TosToMy HOBbIe cepHO-
KHCAOTHBIE 1lexH OGOPYAYIOT meyamMH MOULHOCTbIO, CHHTAs Ha
1100% -Hyl0 CepHyi0 KHCIOTY, 10 300 TeIC. T B rOA.

¢ CoBpeMeHHble MOILHBIE YCTAHOBKH, B KOTOPBIX HYXXHO CTPOro
NOAAEPIKHBATb 3a/laHHbIE ONTHMAJIbHbIE YCJOBHS, HE MOTYT KOHTPO-
.nnpo'BaTbCﬂ u ynpasaatbes BpyuHylo. Mx cna6xaior 60NbUIHM YHC-
JIOM ABTOMATHUYECKH NEHCTBYIOUIMX M 3aNHCBIBAIOULHX KOHTPOJBHO-

226

KakoBul e onTHMaAbHble ye-.



H3MEPHTE/IbHBIX aNnapaToB, AAIOLHX BO3MOXHOCTb HMETb B /060
MOMEHT BpeMeHH Bce HeobxoiuMble AaHHble. ONTHMATbHbBIA PEXHM
NOANEPKHUBAETCS] HA OCHOBAHHH MOKa3aHHH 3THX MPHOOPOB aBTOMA-
THYECKHMH YCTPOHCTBAMH, KOTOpbIE, HANpPHMED, MPH HEOGXOLHMOCTH
MOHHXXAIOT TeMIepaTypy B 30He peaklHH, yBeJuyHBas mojayy BO3-
ayxa, H T. II.

O3HaKOMMBILHCH C 06XXHrOM KOJIY€AaHa, Bbl BCTPETHAHCH C 3a-
KOHOMEPHOCTSIMH, OOIMMH AJSi XHMHYECKHX MPOH3BOACTB:

C 1eJIbIO MOBBILIEHHS NPOH3BOAHTENbHOCTH PEaKUHOHHBIX annapa-
TOB XHMHYECKHE peaKUHH TNpPOBOAAT 'HA 3aBOAAX NpPH BO3MOXKHO
Gosbliel CKOPOCTH;

peakUHH MexXJy TBEpPAbIMH H ra3o006pasHbIMH BelleCTBAMH LeJe-
c006pa3HO MPOBOAHTL B «KHISAIIEM» CJIOE;

. TemJoTy peakuHH CJeAyeT HCAO0JNb30BATh, Hampumep, Mis NPO-
3BOACTBA BOJSIHOTO Mapa;

11/1€c006pa3Ho yCTAHABIHBATh PEAaKTOPbl GOJIBLIOH MOUIHOCTH;

NPOU3BOACTBO AOJIKHO GHITh MOJHOCTHIO MEXaHH3HPOBAHHBIM, HE-
NpepLIBHLIM, KOHTPOJb MpoOLEecca H ympaBjieHHe HM aBTOMATH3HPO-
'BAHBI.

2 1. TMouemy Heab3si AOMycKaTh CHNEKaHHsi uacTHu npH obxure Konueaana B
. «KHOsILleM» cJoe?
A 2. [lepeuntcante Bee CnOCOGb yBeAHUYEHHS CKOPOCTH B3aHMOAeNicTBHA ra3o-

OOpa3HbIX BEILECTB C BELLECTBAMH B TBEP/OM COCTOAHHH.

3. OODsicHHTe HA OCHOBAHHK JAHHBIX O CKOPOCTH peakuhy, mouemy mpHXO-
JIUTCSl MHPHTBCSI C MOTepeil HEKOTOPOro KOAMYEecTBA Cephl C OrapKoM.

4. Tlpn onTHMAALHBIX YCAOBUAX YAaeTcs npespaTHTh B okcug cepst (IV) Tob:
Ko npunmepiio 98% cepbt, CkoabKo 06pasyercs ero npu 06KHre cepHoro Koude:
Aana maccoii | 1, copepxautero 45% cepui? =

5. 3aBojckas ycTanoBKA Aas OGKHra Koauefata paGotaer HenpepsisHo. J1ago-
paTtopuas ycTanoBKa, B KOTOPOil MPOBOANACS ONHCAHHbIH Bbilie ONBIT, MEPHO-
AMMecKoro JieficTaisi. B uem, mo Bauiemy MHEeHIo, npesmyllecTa annaparos
HENPepLIBHOTO AEHCTBHS Meped annapaTtami MepHOAHYECKOro jeicTBHsA?

6. M3 kakoro martepHana COOPYXKaloT Meun s OGXKHGa Kosuefana?

§ 100. Bropas craausi npOM3BOACTBA CEPHOMH KHCJAOTH —
okucaenue oxkcupa cepwt (1V)

Okcua ceput (IV) nyxHo oxucauts B okenp cepst (VI):
280, + 0,22280,+ Q

Ara peakuus obpatumasi. Kak ykaswsisanoch (c. 221), npH 400°C
MOXET OKHCIHTbLCS MakcHManbho 99,2% okeupa cepst (IV) (moa
aTMOC(EPHLIM JaBJICHHEM H NPH HEKOTOPOM H3GLITKe KHCJIOPOAA),
npu 600°C — Tosbko 73%. M3BecTHH TakHe katanu3aTophl OKHCIIE-
HHs okcuaa cepbl (IV): naaTHHa, OKCHABI Kenesa W paHauusi. PaB-
HOUEHHbl JH OHH? Ha naatHHe .cKOpoeTh peakiuu CTAHOBHTCH
3aMeTHOH YyXe mnpd Temneparype okono 350°C, Ha BaHAAHEBOM
KaTanusaTtope — npu Ttemnepatype okomo 400°C, ua xeje3HOM —
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npH TeMneparype okosio 550°C. CiiegoBaTesbHO, M3 ME€peyHCIIeH-
HbIX KATAJIH33aTOPOB nuiaTHHA HauboJee aKTHBHA, OKCHJI JKele-
aa (III) Haumenee aKTHBEH, OKcHi BaHaaus (V) 3aHuMaer mpo-
MEXYTOUHOE MOJI0XKeHHE.

Karanntiyeckue peakuuu nopumsiores o6umiei 3aKOHOMEpHO-
CTH — YBEJIHYEHHE CKOPOCTH PeaKUHH NPH NOBbILIEHHH TEMNEPATYPHI.
Ho y HHX MMeercs HekOTOpas 0COGEHHOCTb: Bbille ONpe/eeHHON Ls
KaX<l0ro TBEPAOro KaTaiu3aTopa TeMNepaTypbl CKOPOCTb PeaKiHH
pesko mnanaer. 15t BawagueBOro Kataiusaropa 5TO TeMmmeparypa
620°C. Tlpu stoii TemmepaType B KaTaiu3aTope HauMHAIOTCH 1npo-
LECChl, NMPHBOASAIIHE K H3MEHEHHIO €ro CTPYKTypPbl M [aXKe XHMH-
YECKOro cocraBa. Takue W3MEHEHHSI MPOTEKAIOT W IPH ONTHMAJIbHBIX
YCJIOBHSIX, HO OHH CTAHOBATCS 3aMEeTHBIMH JIHIIL Yepe3 HEeKOTOPBIH,
HHOTAA JUIHTEJbHbIH NPOMEeXYTOK BpemeHH. Hanpumep, niaTHHOBbIE
KaTaJH3aTOPLl COXPAHAIOT AKTHBHOCTb B Teuenue 10—15 ser, nocne
uero CTEneHb mpeppaulendst okcuna cepbl (IV) HaunHaer ymeHb-
warbcsi. Jlnsi BaHagHeBbIX KaTaNM3aTOPOB STOT CPOK H3MepsieTcs
NPHMEPHO & rogamu.

B rase, nonyuenHom nocpencTBOM 063KMra cepHOro KOJYEAaHa,
COJIEPIKATCS HEKOTOpbie TMPHMECH, B YACTHOCTH OKCHJ Mblllibsi-
ka (I1I). Ouu orpasasior karanusatopsl. Jlawnasi peakiusi npore-
KaeT MeXJy rasamu ¢ o6pasoBaHHeM rasa, HO MPH y4acTHH TBEPAOTO
KaTanu3aTopa. 3TO rereporeHHasi peakuus, H K Hell NPHJIOXKHMb
3aKOHOMEPHOCTH, KOTOpbie GbLIH YCTAHOBJEHbl Ha npHmepe 06XKHra
Kosyefana,

Tenepb Mbl MOXem paccMOTpPeTb BOMPOC 06 ONTHMAJbHLIX YC-
JIOBHAX OKHcaeHHsi okcuaa cepbl (IV) nHa mpousBoactse.

Kako# katanusatop npeanouectb? BuiTh moxker, HauboJiee ak-
THBHBIH — naatuHy? Ero pasblle W NPHMEHSUIH, HO, TaK KaK OH
oueHb JOPOr, GoJibline ycHausi GblH HanpaB/ieHbl HA MOHCKH Goiee
[1e111€BOT0, HO JOCTATOYHO AKTHBHOTO H ycToiiunoro. Taknm okasaj-
¢Sl KaTa/H3aTop, OCHOBOH KOTOPOro cayXkHT okcua Banamus (V).
OH MOJNYYHJI TIPHMEHEHHE HAa CEePHOKHCJOTHBIX 3aBOJAX.

Yto6bl JOCTATOMHO MOJHO OKHCJaHTb okcup cepsl (IV), HyXHO
3aKaHYHBATh peakuHio npH Temnepartype okoso 400—450°C, Ho mpu
5TOH TEMMEepaType peakiusi NpPoOTeKaeT MesieHHo. UToObl AOCTHIHYTH
raK)Ke 6O0JIbLIOH CKOPOCTH pPeaKklHH, CelyeT HaAYHHATbL ee MpH MaK-
CHMAalbHO JOnycTHMOi Temnepartype (okoso 600°C) u no mepe yBse-
JIHUEHHS] KOHUeHTpauuu okcuaa cepbl (VI) mocTeneHHo noHuxarh
temnepatypy ao 400—450°C.

Kaxkoii AoJkHa GbITb cXemMa MNpolecca OKHCJIEHHSi OKCHAA ce-
pbl (IV) mnpH ONTHMAAbHLIX YCHOBHAX? ITpu oGkHre KoauejgaHa rmno-
JiydaeTcsi rasdoBasi CMech,.3arpsisHeHHasi MbIbI0 W SLOBHTHIMH Be-
plecTBaMK  (ropaspo umile rasoBbie CMECH, oGpasyloliuecsi MnpH
CKHPAHHH CEPbl H CEPOBOJIOPOAA, YTO CYUIECTBEHHO YNpPOWLACT Npo-
waBofcTBO). OuHCTKa ra3oBblx cmeceif OT MblH — LIMPOKO pacmnpo-
CTpPAHEHHAS! B MPOMBILIJIEHHOCTH H 4PEe3BhMAHHO BaXKHASl omepauusi.
O3HaKOMHMCA C MPHHIMNAMH AEHCTBHS JBYX annaparos, NpHMe-
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HAeMbIX B CEPHOKHC/IOTHOM TpPOM3BOACTBE: LHKJIOHOM H 3/€KTpo-
(HIBTPOM.

B 1IHKJIOHE YacTHUb! MbLIH YAaJsI0Tes 3 ra3oBoi cmecH. Linkion
(uBetHoit puc. V) coOCTOHT H3 JABYX UHJHHAPOB, BCTAB/IEHHbIX ORHH
B Apyrod. 'a3 moctymaer cG0OKy B HapyXHblH UHJIHHAP H nepe-
MellaeTcs cBepXy BHHM3 MO cnHpajH. YacTHubl NbIH 0T6PachBAIOTCS
K CTEHEe Hapy>XHOro LHJHHAPA, NAajaloT B KOHHUECKYIO 4YacTb annapa
Ta, OTKy#a H ypansiorcs. OuHINeHHBIH ra3 BbIXOAHT H3 ammnapar:
Yepes BHYTPEHHHIl LHJHHAP. ITO NPOCTOH H IKOHOMHUHBIA annapar
HO B HEM He/b3sl OYHCTHTh a3 MOJHOCTbI) — Camble MeJKHe Mbl-
JIHHKH B HEM OCTaIOTCH.

ILiisi TOHKO#H OYHCTKH rasoB ciyXar saektpoduabtpsl (puc. 1V)-
IMon neiicTBHEM CHJIBHOTO /€KTPHUECKOrO MOJsS MOJEKYJIbl Ta3000-
Pa3HblX BeILECTB HOHH3HPYIOTCs. [IbUIHHKH, CTaJKHBAsiCh ¢ HOHAMH,
NPHOGPETAIOT B CBOIO OYepeib 3apsii, NMPHTATHBAKTCA K OAHOMY H3
3JIEKTPO/0B, Pa3psixKaloTcst H ocefaloT. [IpH BCTPAXHBAHHH 3JIEKTPO-
AOB MblIb NMajaeT BHU3 H yAajsiercs H3 anmnapara.

Hakonen, ras ocywaior, /st yero ero MPHBOAAT B COMPHKOC:
HOBEHHE C KOHLEHTPHPOBAHHOH CEPHOH KHCIOTOH. DTO reTeporeH-
HbIA Mpouece, H, CJEeA0BATENbHO, CKOPOCTb €r0 PacTer ¢ yBeaHqeHHEM
MIOWAAH NMOBEPXHOCTH CONPHKOCHOBEHHs rasa M KHAKOCTH. [1per-
CTaBbTe ceGe GalIHIO, 3aMOJHEHHYI0 KOMbUAMH (KepamuuecKHMH HIH
MeTananueckumu) (puc. IV). Ceepxy B GallHIO HenpepbiBHO MO*
Aaercst MHAKOCTb, KOTOpasi CTeKaeT BHH3, 006pa3ys mieHKy Ha M0-
BepXHOCTH KoJel,. CHH3y B GallHIO HeNMpephBHO Mojaercs ras. B Ta-
KOl Galune mJollajb MOBEPXHOCTH COMPHKOCHOBEHHS rasa H XKHAKO™
CTH BO MHOTrO pa3 GoJiblie, YeM B HE3aNoJHEHHOH Kosbuamu 6all-
He. JKHAKoCTh M raa ABHXKYTCS B MPOTHBONONOXHLIX HampasJjeHH-
AX — nporusorokos. Iloyemy HeoGxoaum mpoTHBoTOK? [IpH MpO-
THBOTOKE MOKMAAIOUHK GallHI0O ra3 BCTpeyaercss ¢ mocTymalolled
B 0aliHI0 KOHLUEHTPHPOBAHHOH KHCIJIOTOH, XajHO CBH3piBapuledcH
¢ Bonoit. [TosTomy cTenenb OCyIIKH raza BbICOKA.

Ouniennbiil ra3 HyXHO NMOAOTPeTb 10 TeMnepaTypsl Hauana pe
aKuuyu. Henbssi M B LeNsiX 5KOHOMHH SHEPrHH HCNOib3oBaTh TeM®
JIOTY OKHCNeHHsi okckaa cepbl (IV)? D10, 6esycnosro, nenecoobpas:
Ho. Tako# TenJiooGMeH MeXly MojOrpeBaeMbiM rasoM, MOKHAAIOUWHM
KaTaju3aTop, OCYLecTBAAIOT B TenaooGMenHuke (pue. IV). Haule
BCEro 5TO UMJIMHAPHYECKHE annapaThl, BHYTPH KOTOPHIX pacnoJoe:
Hbl TpyGKH. Mo TpyGKam NpoXOAHT ropsuuii ras, a B mexTpyOHOM
POCTPaHCTBE — NMPOTHBOTOKOM MojorpeBaembiil. [lns ysenuueHH?
Tl7I01anH NOBEPXHOCTH CONPHKOCHOBEHHS ra3a W TBEPAOro KatajnH3a
TOpa YMEHbLIAIOT pa3Mep YacCTHUEK KaTajlH3aTopa, npuuem MOMKHO
NIPHMEHSIT M OYEHb MEJIKHEe YaCTHUKH, MPOBOAS mpouecc B «KHMA®
ulem» cnoe. Anmapatbl ¢ «KuNFIIHM>, COEM KaTannsatopa HA4H
HAIOT NPHMEHATb B NPOMbIWJIEHHOCEW, HO MOKa 6osbiieli uacrbio
HCMOJb3YIOT annaparthl ¢ HeNmOABHXKHBIM KaTaju3aTopom, HAchINAH-
HBIM HA PELUETKH. «

B koHTakTHOM annapare, uaoGpaxeHHoM Ha pucynke IV, pas”
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MELLEHO HECKOJIBKO CJIOEB KAaTalH3aTOPa H MeXAy HHMH MOMelleHbl
TeNJI00GMEHHHKH, B KOTOPHIX MOJOTPEBAETCH nocrynamoiui ras. Tak
PEWIAETCA  3amaya  peryJMpOBaHHS TeMNepaTypbl KaTaaH3aTopa.

CoBpeMeHHble KOHTAKTHBIE ANNapaTsl M0 MOLHOCTH COOTBETCTBY-
0T BHOBb COOpy>¢aemMblM MeyaMm, T. €. B OJHOM annapare nepepata-
THIBAETCSl BeCb ras, nojyuyaembli B OfHOM MouiHO# neuu. Cremens
OKHCJIeHHs1 okcnaa cepbl (IV) npuGankaercs k 99%.

Tlpn M3yueHHH HRaHHOTO NMpouecca BB NPHMEHSIH 3aKOHOMEPHO- .
CTH, ChOPMYNHPOBAHHbIE B MpeAbinyLlemM naparpade. OfHOBpPeMEeHHO
Bbl BCTPETHJIUCH C PAJOM HOBBIX 3aKOHOMEDHOCTEH, TaKKe LUHPOKO
HCMOJIb3YEMbIX B XHMHYECKOM H APYTHX MPOH3BOACTBAX. :

1. Tlpu npoBenennn 06paTHMOi K30TEPMHUECKON peaKIHH B OT-
JIHYHE OT HeOo6paTHMOH ONTHMAVIbHBIM HABJSIETCS TEMMepaTypHLIH
PeXHM, XapaKTepH3YIOLIHIHCS MOCTENeHHBIM NOHHXKEHHeM TeMImepary-
pbl B XOJE peakilHy.

2. O6mue TpeGOBAHHS K MPOMBILIEHHOMY KaTaJH3aTOPY: AKTHB-
HOCTb, YCTOHYHBOCTb, 60JIbLIAS MPONOJIKHTENBHOCTD X H3HH, OTHOCH-
TeJIbHAsl JlelleBH3Ha, MO0 BO3MOMCHOCTH CTOHKOCTb K OTPaBJIEHHIO.
Tpe6oBaHHe K peareHTaM — OTCYTCTBHE BEILECTB, OTPABJSIOIIHX H
3aCOPAIOIIHX KaTaJH3aTOp.

3. I1pOTHBOTOUHOE ABHIKEHHE PEareHTOB.

4. TennooGMeH MeXAy MOTOKaMH Y4YacTBYIOUIHX B mpoliecce Be-
LIECTB KaK CPeACTBO PEryJHPOBAHHA TEMMEpaTypbl H HCMOJb30OBaHHSA
TENJIOT peakLHH.

2 1. B kakux cayuasix okuenenwe oxkeuaa cepwt (IV) spasercs ne BTopoil, a

H nepsoit crajaueil CepHOKHCJIOTHOTO NPOH3BOACTBA?

A 2. ITouemy 0OXKHI KOJuELaHA LeNeco06pPA3HO BECTH NPH NOCTOSIHHOI Temnepa-
Type, Hanpumep 800°C, a okucaenne okemma cepnt (IV) = npu mensio-
uLefcst remneparype?

3. IMouemy newesklit 1 AojTOBedNbI KaTanusatop — okcun keaesa (1) —
HE NMPHMEHSIOT B NPOMbILIAEHHOCTH?

4, [Touemy HEOGXOAHMO THIATENLHO OYHILATL OT MbUIH FA30BYIO CMECh, HANpaB-
JASIEMYIO B annapar ¢ 4acTHUKaMH TBEPAOrO KaTaJu3aTopa, AJXKe CCaH Mblib

HE CONEPXHT FULOBHTHIX BellecTs?
5. IMouemy HeoOXoauMA OCyuIKa rasa?

6. 3Has CBONRCTBA KOHUEHTPHPOBAHHON CEPHON KHCAOTH H 3aKOHOMEPHOCTH
XHMHUECKON KHHETHKH, Aaiite OGOCHOBaHKE YCTPOHCTBA CYMIWIBHON Oauiuy.
7. Tlouemy BHICOTA CJI0EB KAaTAAH3aTOpa YBEJHUHBACTCH MO Xoiy rasa?

8. IMTouemy okcun cepbt (IV) ne oxuecasiercs NOJHOCTLIO?

101. 3akJiouHTeJbHAA CTajHsl NPOM3BOACTBA
CEepHOH KHCJIOThI

OGpas3oBaBlIHiicst B KOHTAKTHOM annapare OKCHJA Cephl (VI) ne-
0GXOMHMO H3BJeUb H3 Fa30BOH CMECH, B KOTOPOIi ero o6beMHas 1045
cocrapasier 7%, W MONyYHTb KOHIEHTPHPOBAHHYIO CEPHYIO KHCJOTY,
WM pacTBOP OKCHAA Cepbl (VI) B cepHOii KHCJIOTE — OJIEYM.
CepHas KHCJIOTA o6pasyercsi u3 okcuaa cepbt (VI):

SO, + H,0 = H,80,+Q B
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Dra peakuusi MPaKTHYECKH HeobpaTHMa, NpH TemmepaTypax npH-
mepHo 1o 300°C. Peakuusi npotekaer 6bicrpo. CkopocTh ee pacrer ¢
yBe/IHYEHHEM IIOIIA/H [I0BEPXHOCTH CONPHKOCHOBEHHS rasa H XHA-
KOCTH.

KasaJoch Gbl, YTO JIErKO BBIGPATh ONTHMAMbHbIE YCI0BHS. Peak-
UHIO HYXHO TPOBOAHTH NDH HEBLICOKHX Temmeparypax, B KayecTBe
peaKlLHOHHOIO annapara MCnoJb30BaTh GalIHIO C HacajKo# H3 KoJel
C MPOTHBOTOYHBIM JIBHXEHHEM rasoBoi CMecH H MOMMOLLAIOWIEH OK-
cun cepbl (VI) kuakoctsio. OnHAKO HEOGXOAHMO Y4HTHIBATh, HTO
okcun cepbl (VI) c Boasiubim nmapom pearnpyer ¢ 60/blOH CKOPO-
ctbio. [IpH 5TOM MrHOBEHHO 0Gpasyercsi nap. CepHON KHCJOTHL. I'a3o-
Basi CMECh OKA3bIBACTCS MepechllleHHON Mapoo6pasHoH cepHOH KHC-
JIOTOH. ;

Bbl 3HaeTe, YTO NPOHCXOAHT MPH GHICTPOM OXJIaXKAEHHH BIAMHO®
ro BO3jyxa — 06pasyeTcsi TyMaH, KOTOpbIH, KaK H3BECTHO, AJHTENb
Hoe BPeMs «BHCHT» B aTmocgepe. To e camoe MpOHCXOAHT € CEP™.
HOKHCJIOTHBIM MapoM, TeM Gosee uTo cephas KHcsoTa KOHAGHCH™
pyercsi NpH LOBOJIbHO BBICOKOH TeMmeparype. SToT TyMaH HE yaaBJH-
BaeTCsl MOJHOCTBIO MPH COMPHKOCHOBEHHH C HIKOCTbIO B MOTJIOTH-
TeJbHBIX GalIHSAX H, €eCJH He NPHMEHHTH CHelHalbHbIX npHeMOB,
nonajaer B arMocepy, a satem MesneHHO OceaaeT B oKpyalo-
weit cpene. OueBUAHO, KOMycTHTL Takoe sinene Heabds. HEAP3”
JAH TMPOBECTH DPeAaKUMIO Mexay okchmom cepsl (VI) H BOAOH: HE
nonyckasi 06pPa3oBaHHs Tymana?

OxkasbiBaeTcs, MOXHO — HYXHO MONIOWATH oKcHa Ceph! (VI)
CepHOil KHC/IOTOM, B KOTODOH COfepxHTCS Maso BOXbl — MaccoBad
A0St COCTABJISIET OKOsIo 29¢. Hax Takum pacteopom AaBjeHHe napos
BOJibI OY€Hb MaJO W TyMaH He o6pasyercs, B norsoTHTeAbHOM 2l
He KOHLCHTPALNST KHCJIOTH MOBBILAETCS, YacTb €€ nanpaB”“eTM
Ha CK/IajL, a4 Y4CTb Mocie pa3GaBienns osppailaercs B norA0TH
TenbHyd GalUIHIO HA OpOLIeHHe Hacayky.

1. KakoBbl YCJAOBHS npope. X ppuecKHX
? peakunit? POBEACHHsI Ha 3aBogax oGpaTHMbIX 3K30TEP
A g g.:.n\:mxu YCIOBIS MPOBCACHNS reTeporeHnbix peaKiiii?
4. l(:::oll!‘glnoi:g?ann NPOBEACHHS KaTanuTHyeckux peakumii?
. b3YeTCH SHeprus QKBOTQPM"“ECKM P
¢ T : X peaxumit?
B paumx orserax oxapakrepuayiire Take i VETpoiiCTBa annaparos:
§ 102. Oxpana uenoseka u npHpoL
B cepHOKHC/IOTHOM np yaloT
OH3BOJICTBE u nony
nepepa6arsiBaioT % cepbt

Takue BELLCCTBA, KAK CEPOBONOPOX, okeup cepbi (IV), OKC -
(VI), cepnyio Kuciory. Sty Bem,ecma I "F:: -,-cmy;; B any*
BPEJIHO OTPaXKAIOTCA Ha 3/10pOBke Jiofei. %HTZ’:’ﬂbHO ﬂeﬁcrsywr
pacTenHsl, paspyuwlaior nocTpoiiku; spexya l'l)l,:l.llb oGpasyiomanc? Tl
H3MebUCHHH CEPOCOLEPKALIEro chiphs. C , 00p 3 TOM0) yT

. Cnepyer sy H penﬂblx_ ]

PACOTHHKI LIeXa. HeU3GEXHO nogsepraiorcs aeHCTBHIO
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BEeULECTB? Tak 570 M GO HECKONBKO NEeCATKOB Jjer Hasax. Toria
CEPHOKHCJIOTHBIE LieXH, KaK H GOJIbIIHHCTBO APYTHX XHMHYECKHX MpO-
H3BOJCTB, HAHOCH/IM 6OJBIIOH Yllep6 310POBbIO paGouHx, rubia pac-
THTEJIBHOCTb, pa3pyluaiuch CTPOEHHSI.

CoBpemenHast TexHHKa MO03BONSET H3GeKaThb 3arpsisHEHHs ar-
MOCHEpH BpenHbIMU BelecTBaMH. [IIsi STOrO repMeTH3HPYIOT amnna-
PATYPY, MPOBOASAT CBOEBPEMEHHO PEMOHT, MOANEPMHHBAIOT yCTAHOB-
JIEHHBIH DeXHM, 060PYAYIOT LEeXH BEHTHJSIUHEH H anmapaTaMu AJs
YJIaBIHBAHHS W3 OTXOAAUIMX ra3oB BpejHbIX Bellects. B cepHo-
KHCIIOTHBIX 1eXaX NPHMEHSIOT TaKXe Mepbl HHIHBHAYaJbHOH 3a-
wHTe. Hanpumep, npu or6ope npo6 KHCIOTH HaneBalOT 3aLIHTHBIE
OYKH M PE3HHOBbIE MepyaTKH, MPH aBAPHH HCHOJb3YIOT NPOTHBOra3Hbl.

Oxpane uenosexa u mnpupossl B CoBerckom Corose yaensieTcs
ouyeHb 6O/bLIOE BHHMAHWE, TAK KaK MPOH3BOJACTBO B HalleH cTpaHe
BEIETCH C LeJbi0 YAOBJETBOPEHHS MOTpeGHOCTeH Jiojed, a He Aas
M3BJIEYEHHS] TNpPHOLUIM, KaK B KaNHTaJHCTHYECKHX TOCYAapCTBaX.

2 1. Tpounraiite TeXHOMOTHYECKYIO CXEMY MPOM3BOACTBA CEPHON KHCAOTHI, H306-
b paxeunyio Ha pucyske [V. Ilpocieaute asixenne noTokos nepepabaTbiBae-
A MBIX MaTepHaJIOB H NOTOKOB TEMJOThl, pasGepHTe yCTPOMCTBO BCeX annaparos
H oxapaK'repuayﬁTe YCNOBHS, NOAAEpPXXHBAEMbIE B KaXA0M H3 HHX.

2. Hagosute uapecTHble Bam 0G/4CTH MPHMEHEHHs CCPHON KHCJIOTHI, CBA3aB
HX ¢ ee CBOACTBaMH.

3. O pocre npou3BOACTBA CEPHOH KHCJIOTHI B Hauleil CTpaHe roBOpAT che-
AyiouHe nankbe: B 1913 r. — 165 Toic. 7, B 1960 r. — 5398 ThIC. T KHCJAOTHI,
B 1965 r. — 8518 Toic. T, B 1970 r. — 12 058 Thic. T, B 1978 r. — 22 400 ThiC. T,
8 1981 r. — 24 100 Teic. 7. [10o MPOH3BOACTBY CEPHON KHCAOTHI Halla CTpaHa
3aHuMana B 1913 r. TpHHaaUaTOE MECTO B MHpe, cefiuac — BTOpoOE. Kakoi
OTCIOld MOXKHO CAenaTh BbIBOA O pPA3BHTHH XHMHUECKOI npOMI;llllJl(‘.llllOCTH
B CCCP 3a roas nocse Besukoii OKTAGPLCKOM COUHANHCTHUECKOT PEBOIOLHH?



JNIABOPATOPHbBIE OMNbITbI

«
{
1. B3anmopeiicTne rHAPOKCHA WHHKA C PACTBOPAMH KHCAOT M wienoded

B npoGupKy ¢ ruApOKCHAOM LMHKA MpHAENTe HEMHOTO COJIAHOM KHCAOTH, B APY:
TYI0 NPOGHPKY C MHAPOKCHAOM LHHKA MpHJEiiTe pacTBOp THAPOKCHAA HATPHA. CMC‘;
KHMOe npoGupok nepemewaiite. Uro nabaionaere? Moo A OTHeCTH THAPOKC!
UHHKa: a) K KHC/oTaM, 6) K OCHOBaHHAM?

0pHAOB
2, P HHE Hojla Kpaxmanaom. P C i KucaoTel H X0P

Onwmr 1. Haneiite B npoGupky pasGasnennoii nonwoit sonsl (/s npoGupKH) !
NpHiefiTe HecKOJIbKO Kaneab pacTBopa Kpaxmana. Yro Habaiopaere? -

Onuit 2. B npoGupKy ¢ pactBopoM Homupa kanus ('/, mpoGupkit) MPH
HeMHoro pacrBopa kpaxmaza. Uro naGaionaere?

Mouemy B mepBom cayyae Bbl HaG/IOa/nM H3MEHeHHe OKpAcKH Kpaxmand:
BTOpOM — Her?

Onur 3. ata ce-

1. B npoGupky c coasHoil KHc/0TOM npuaefite Heckonbko Kaneab HHTP opHAa
Pe6pa. Hanwwmre ypashenwe peakumn. ONHiiHTe BHewWHHA BHA ocamka X1 2307~
cepe6pa. (Yro om manomuuaer?) K ocanky xiopuna cepeGpa npuneiire | M7
Hoit kuesothl. PactBopsieres i X/IOpH/L cepebpa B as30THOI Kucaore? acTBOP

2. lMosTopure TPE/ILILY UL ONBIT, HO BMECTO COAHOM KHCIOTH Bozbl\lli'l;e P“u‘m_e.
Xnopuna natpus. Iposepnbre, pacTBopsieTcs K Buinapuiii 0caok B a30THOH K*,Te o

3. Haueitte B npoGupky | ma pactopa KapGonata HaTpusi H npu.'lt‘lél api-
CKoabKko Kaneab pactsopa uuTpata cepeGpa. K ocaaky kapGonatd CeP’iﬁp
NeiiTe azotnyio kucnory. PactBopmica JaH ocapok KapGoHara cepe0pa’ 5

Crenaiite BLIBOA: KaK MOXHO OGHAPYXHTb CORHYIO KicaoTy H ee ComH?

eiite

a 8o

3. BuitecHenue ranorenon ApPYP APYroM H3 COEJHHEHH.
Pacnoanasaune 6GpomMuI0B, HOAHAOB

M W3
. oreHo!
YTOGH BHISICHHTb, KaKOH raloreH MOXeT GuiTb BHTECHEH apyrim ra’

COCAHHEHHH, HYXKHO NPOBECTH CEAYIOUIHe HCMBITAHNSA: -
1) xnopom noxeiictsoBath Ha CcoefHHeHs 6poMa W HOAa;

2) GpoMOM — Ha coeaHHEHHs XJI0pa W Hoaa;

3) HomOM — Ha coemuHeHus xnopa u 6poma. ry0

Onur 1. Haseiite B omny npoGHpky pacteop Gpomupa Kanus, B Ap):oﬂ.ﬂ e?
Hoamaa kasnng. B oGe npoGupku npuseiite HemHOro Xx/10pHoit Bogbl. UTO nab1
Buitecusiiotes an xiopom GPOM H HOL H3 HX COEXHHEHH? J1oaAd

Onur 2. Hanefite B onny npoGHpky pactsop xnopuma, B APYrY0 6aBbT®

- : fifs
Kanus. B oGe npoGupkn npuneiite Gpomuoit soam. Bo BTOPYIO HPOG"PKY‘)M X
1—2 kanau pacrsopa kpaxmana. Yro HaGaionaete? Burecusiorcs i OPOM
HOIL H3 HX COCAHHEHHH?



Onwt 8. Hasefite B OLHY NPOGHPKY pacTsop xiiopuaa Kanus, B Apyryld —
Gpomuaa Kaaus. B o6e npoGHPKH npuieiite Homuoit Boasi. Yro maGmionaere? B
reCHAIOTCA: Jii HOLOM XAOD H GDOM H3 WX COLHHeHHT?

PeaynbTaThl HCCACLOBAHHA SANHWHTE B TaGauuy. Hanuwute ypasnenns npomc-

euHX peaKuHil.

4. PaccmoTpeHne 06pasiioB CEpsl H ee COeHHenHit

BuuMaTe/bHo pacCMOTPHTE NAHHbIE BAM OGpPasibl cephl H ee NPHPOAHBIX COEMH-
Heluii, 06pATHB BHIMAHHE HA QHIHHECKOE COCTOANHE KaX0r0 06pasua NpH OGbIMHBIX

ye/I0BHAX, HX UBET H 3anax.
Cnenaiite B CBOGHt TeTpajh TaGAHILY H 3anOAHWTE ee CBEJCHHSMH O PACCMOT-

PeHHBIX pamH o0pasuax.

Cocran Duanuccky fi
r?z Hassauie (xHMHueCKan R i
popmyaa)
duznneckoe
cocToRnue Hacy a0

NMPAKTUYECKME 3AHATHUA
PaGora 1. MOJIYYEHHE COJISIHOHW KHMCJIOTbI M ONBITbI C HEW

Cosisinas KHCJIOTA — 3TO PACTBOP XAOPOBOAOPOAA B BOAE, XJOPOBOAOPOL MOKHO
noayunTh B3aumoaeiicTaiiem xnopuaa (nanpumep, NaCl) ¢ cepnoii kieaoroii. Hani-
wHTe ypanneuue pCaKllHH.

Onur 1. [loayuenue  xa0posodopoda u coaswol Kucaors.. CoGepire npuGop
ans nonyuennsi rasa. IlposepbTe ero na repmernunocts. B KoaGy mHachinbTe OKoA0
!/, npOGHPKH XJIOpHAA HATPHS npuieiite (0CTopoKcHo) CTONLKO CePHON KHCAOTH
(2:1), urOGbl OHA CMOUHNA BCIO COMb. Totuac xe sakpoiite konGy npo6koii ¢ raso-
otpoaHoit TpyGKoit. Kouelw TpyGKkH onyctite B npoGHpKy, Hanosnennyio Ha '/, BOJONL.
Konel, ra3ooTBOAHOR TPYGKH He JODKEH AOXOANTL J0 Boabl Ha 0,5 oM.

Harpesaiite KOJIGY C XJOPHAOM HATPHSI W CEPHOIl KHCAOTON HA CHClHabHON
ceTke. ’

Ha6aioaaiite pacTBOPeHile XJA0POBOAOPOAa B npoGupke ¢ Boaoit. IpH BHuMa-
TeJbHOM PACCMOTPEHHH MOXHO BHAETH, KaK OT NOBEPXHOCTH BOAB! ONYCKAIOTCS! BHH3
cTpyilKH TSKENO0i HKHAKOCTH. OGBACHATE 3TO ABACHHE.

[1ponyckaiire XJIOPOBOAOPOA B BOAY A0 TeX NOp, NMOKa He NPEKPATHTCS PeaKuns
B konGe. EcaH pacTBOp XJAOPOBOAOPOAA CHABLHO HATPEETCS, TO MOMKHO 3aMEHHTh
NpOGHPKY C OOPA30BABLIEHCS COAAHON KHCJOTOH ApYrofl NpoGHPKOi ¢ XOMOAHOI
BOOJ.

TTpoGHpKY C NOJYUCHHOH COASHON KHCJIOTON noctaBbTe B WITATHB. ITY KHCJOTY
Bbl HCMOJb3YeTe IS CJACAYIOUHX ONbiTOB.
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Onwit 2. CsolicTea coarnol kucaorsl. TIoAYYeHHyI0 BaMH KHcaoTY pasiedite mo-
poBHY B 3 mpoGHpKH.

B nepByio npoGHPKY MOJMOXHTE KycOueK UHHKA W Halaiopaite 3a TeM, 4ro'
nporcxoanT. Hanuwnre ypasHenne peakumi.

Bo BTOpYIO NpoGHPKY HachinbTe HEGOMbIIOE KOAHYECTBO OKCHAA MarHHs H nepe-
mewaiite. Uto HaGmopaere? Hanuiuute ypaBHeHHe peakum. 2

B Tpertbio nmpo6HpKy ao6asbTe |—2 Kanjd pacTsopa Jakmyca W nphieiTe no-
KamJisiM PacTBOP THAPOKCHAA HATPHA A0 MOAHON HeiTpannsauun kucaotsl. Hami-
WwHTe YpaBHEHHE peakilHH.

B BbIBO/Ie OXapaKTepuayiiTe XHMHYECKHE CBOHCTBA COJAHOH KHCJOTHL

Onwit 3. Pacnosnasanue coanrod KUCAOTbL u ee coaed.

1. B npoGupKy ¢ coisiHOii KHCJOTON MpHJeiiTe HECKOJbKO Kaneab pacTtBopa
unTpara cepebpa. Hanuwmre ypasHenne peakuud. Onuiuinte BHewnwii BHA OCAnKa
xsopiaa cepeGpa (uto on Hanomunaer?). K ocaaky xnopuaa cepeGpa npuneire
1 ma a3oTHON KucaoTsl. PacrsopsieTcs JiM XJopHa cepeGpa B a3oTHod gienoTe?

2. TIOBTOPHTE Npejibijyliii ONBIT, HO BMECTO CO/ISIHOI KHC/IOTH BO3bMHTE PacT8op
xnopuna natpisi. [Ipopepbre, pacTBOPAETCS M BLINABLUNI 0CANOK B a30THOI KHEAOTE.

3. Haneiite B npoGupky | ma pacTBopa KapGoHaTa HaTpuf H mpHueiite HE:
CKOAILKO Kaneab pactBopa nutpata cepe6pa. K ocauky kapGosara cepebpa OpH- .
neiiTe aspTHYIO KHcaory. Pacrsopuics JiM ocafox KapGowara cepeGpa?

Cuenaiite BbIBOA: Kak MOXHO OGHAapYKHTb COJRHYIO KHCAOTY H ee COu?

PaGora 2. 3KCNMEPUMEHTAJIbHOE PEMIEHHE 3AAY MO TEME
«TAJIOTEHbI»

3apaua 1. JlokaxHTe ONBITHBIM MYTEM, YTO B COCTAB COAMHON KHCAOTH BXOMHT
BOAOPOA H XJiop.

3ajaua 2. Onpesenite, He COAEPXKHT A AaHHbIl 0Gpasel HuTpara HaTpus MPH-
MECH XJ0pHaA. o

3apava 3. Onpejeante, ABAAETCH K BHIAAHHAS BaM OGymaxKa u'onoxpaxmaﬂb““"
Gymaxkoit (T.e. nponnraunuoil KPaXMaabHbiM KAeHCTEPOM H pacTBOpOM HoKeTore
Kaaus).

Bapaua 4. Jlokaxiute OnBITHBIM NYTeM, 4TO BBIIANHOE Bam peuiectso — HOAHA:

Bagaua 5. Jlokacute ONBITHEM TIYTeM, UTO BBIAAHHOE BaM Beutectso — OpOMHA:

3apava 6. IMposenaiite peakuin, XapakTepHLe AAf COMSHON KHCAOTSL:

3apaua 7. Onpenennte, B Kakoif H3 BHIAHHLIX Bam uerhipex npo6HpOK =
TBEPABIMIL BELLCCTBAMH HAXOASTCS XJIOPHA HATPHSA, GPOMHA HATPHS, HOAMA natphf
Kap6oHaT HaTpus.

3apaua 8. B npoGHpKy, HANO/HEHHYIO 10 MOAOBHHLL GpoMHONl BOLOM, npyGaseTe
UHHKOBYIO IblJIb, pa3meuiaiite CTEKASIHHON MANOuKON H cherka arpeiire. Jlaiite KA
KoeTi orerositbest. Ecan nonyuures Gecuserias MKHAKOCTL, TO Hajeiite ee B ave
npoGupku. (Ecan xnakoets He o6ecuBeTHTCS, a IHHK H3pacxonyeres, "P"MEHE
Clle uHNnKa, pasmemaiite cMech i BHOBL Harpeiite.)

B oany npo6upky naneiite XJIOPHY!O BOAY, @ B Apyryio — pacTBOp jurpaT?
cepeGpa. IMpocaennte 3a peemn uamenennsmi. O6baciTe HX.

3anaua 9. Onpenennte, B Kakofl H3 BHULAHHbIX BaM npoGHPOK ¢ Pac"“‘)pa“ll

COLEPKHUTCA cCoJisiHasn KHCJioTa, THAPOKCHA HaTpHA, HHTpAT cepeﬁpaA
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Pa6ora 3. SKCNEPUMEHTAJILHOE PEWIEHHE 3AAY MO TEME
<MOATPYNIMA KHCNOPOJA>

3apava 1. i
ol Ku:’lmu.l Mponenaiite peaxkumy, NoATBEPXKAAIOLIHEe KauecTBeHHbIH COCTaB cep-
npun:::::“:K:;mBln:i, NPOGHPKH non:‘)mme r}o 2—3 kycouka uHHKa. B omHy M3 HEX

i PasGaBieHHON CePHOM KHCJIOTHI, a B APYrylo — KOHUEHTPH-
POBAHHOM CepHOl Kuenotsl (ocropoxcro!). Uro waGmionaere? TpoGHpKY, B KOTOpOil
peakuHs *:e Habnionaercs, cierka Harpeiire (ocroposrol). Uro nabrionaere?

Kakoit BblBoA MoxHO cnenaTh o B3aHMOAEACTBHH WHHKA C Pa3GaBJeHHON M
KOHUEHTPHPOBAHHO! ceproii kuenoToi? Hanuwimre ypaBHenus peaxumii.

3&{[8'43 3. B npobupku c pacTsopamu cyabuaa HAaTpuA mpHAeTe B OAHY
XHQP"OH BOAbL, @ B Apyryio — GpomHoit Boabl. Yro HaGaonaere? OGbscHuTe HAGI0-
JeHHS.

3anaua 4. Onpenenute, B Kakoii H3 BHIIAHHBIX BaM NPOGHPOK C PacTBOPaMH
HAXOAHTCH CONAHAS KHCJOTA, B KAKOH — CEPHAsA KHCAOTA H B KAKOH — THAPOKCHA
HATPHS. :

3anaua 5. Onpenenure, CO/IePXKHT JIH MOBApeHHas cojib MpHMeCh cynbaToB.

3ana4a 6. Onpenenute ¢ MOMOWLbIO XaPAKTEPHBIX peaKiuii, ABASETCS BhiAAHHAA
BaM COJIb CYJb()aTOM, HOAMAOM HJIH XJOPHIAOM.

3apaua 7. Hcxonsa u3 oxkcuaa menu (II), noayunre pacrBop cysibdara MeiH
W BbIIEJHTE H3 HEro KpHCTAJHUeCKHH MeAHbI Kynopoc.

3apaua 8. Bam Bbigannl TpH NMPOGHPKH: C pPacTBOpaMH XJAOPHAA HATPHS, Cydb:
(ara HaTpHA W CepHoli kucioTh. Onpeaennte, rie YTO HAXOLHTCS.

B3apaua 9. Ilonyunte peakuueii o6Mena cyabdar GapHs H BbiAeauTe €ro W3
CMECH.

3apaua 10. [lokakute, uTO BbIAAHHbie BaMm roJy6ble KpHCTa/Jbl COAEPIKAT
cysibhar Meu.

OTBETbl HA BOMPOCHI, OBO3HAYEHHBLIE 3BE3O0UYKAMMU

C. 156.6. B MoseKysly AanHoro OKCHAZ HE MOXKET BXOAMTH Gojee 2 aToMoB

KHCJIOpoAa: €C/IH BXOJHT OIHH aToOM, TO OTHOCHTEJNbHAs aTOMHAas macca — 28,
a BbICIIARN BaJEHTHOCTH — 2, T.e. 370 sxement II rpynnsl. OTHOCHTEbLHAS - ATOM-
wasi macca Kpemuusi — 28, no on s IV rpynne. CaieloBaTesbHO, HCKOMBII 3e-

MEHT — YIJepoa.

C. 170.3. Tpu cBs3k: OfHA KOBAJEHTHAA HenojspHas, ABe KOBaJICHTHbIE M0~
nsphbie (Mexay O u H).

C. 176.7. Xet®O;2 Tak Kak y atoMa KCeHOHa BHeWHHil cAOi 3aBepuwien
CMQIHQH"C 9J|CKTPOI|OB MOXKeT npouaoﬂru TOJILKO OT KCEHOHa K KHCJIOpPOLY.

C. 194.4. TIpeanonoxuM, BMECTHMOCTb KOAGHl X JHTPOB. B Hee BMeCTHTCS
x:22,4 Moab HCI, uto coctapasier (35,54 1) « x:22,4 (r) HCI . B peay/bTate onnita
3TO0 e KOJH4YEeCTBO COACPIHKHTCHA B TOM e of6beme x B BHAE COJISIHOI  KHCJIOThI.
3paunt, B 1 a1 TOJIYUHBLIEHCS CONSHON KHCJIOThI CONRPHKHTCS 36,5 : 22,4=1,64 (r) HCIL.

C. 195.3.Hannwem ypaBHeHHe: x+20:= N3+ 2COy, orkyna x= CaoNo.

C. 196.5. Xaopun cepe6pa.

C. 211.2. Cyandar, rapocyibdar.

C. 212.1. Xaopun 6aphs.
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3asenyowas p weit T. I1. Kp Penaxtop T. B. Jlureunenxo. Maapumit
r penakrop XX. 0. I'asaesa. Xynoxuuk M. C. Barandun. XynoectTseHHbIAi PEAaKTOp
. I'. Baxyweaa. Texnuueckuit penakrop B. B. Hosoceaosa. Koppektopbl H. B. Bypouna,
Y PP
0. B. Heawkuna.
¢ HB Ne 9569
[Toanncano K nevatw ¢ AManosntapon 28.05.85. ®opmar 60X 90'/i.. Bym. obeer. Ne 2 Fapnur. AT
ITewars odeernan. Yea. ney. a. 15,040.25 ska.+0.25 dopa. Yea. kp. orr. 31,69, Yu-mi ISZ(H(-()ZB
¥ BKA + 0.38 @opa. Tupaxc 3700000 sxk3. 3akas 1057. Llena Ges npunpecconkin HACHKH 35 kom. Llena
¢ npunpecconkoit nacuxyu 45 Kon.
Opaena Tpynosoro Kpachoro 3HAMEHH H3AATEALCTBO cnpocnemeune) TocyaapcTBeHHOTO KOMHTETA PCO®CP m:
ACAAM HIAATEALCTH. NOANTPadUH H KHWXKHON Toprosan. 129848, Mockna. 3-H npoesa Mapbinoft powt. 4
T Pocr I'oc\napcrseunoro KOMHTETA PCOCP no nenam

Cuonenckuit noanrpad
H3IAATEALCTB, NOAHIPAGIH I KHHXKHOR roprox.'m C L ya.
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