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IIpegmucnoBMe

lloporue pebaral

BoT BRI ® HOpOCHH N0 H3VYEHHA XHMHH — elle oJHoH
H3 ECTECTEEHHEIX, T. €. H3VUAKIOHX OPHPOLY, HTHCOWILIHH.
C HEKOTODRIMH M3 IPEJMEeTOE eCTECTEEHHOIO DHKIa — OHO-
jJorueH, reorpacduei, (pHIUKOH — BRI HAYANH SHAKOMHTBCH
HA OJWH-IEA TOLA DAHBIIE.

XuMuA, KaK HAVKA 0 BEMIeCTBAX, BKAKNYeHa B pacliucaHie
ypox0B Ha Gosee Mo3gHEH cTaIHHA 00VUeHHA B mKonae. M ato
He cay4aitHo, TaK KaK 3TOT IpenMer Tpebyer k cebe ocoboro,
B3pOCIOro H OTEETCTEEHHOIO OTHOIMEHAA, ABIAKIIETOCA 3a-
norom DesonacHOro obpANIEHAA © BEIIECTBAMH, Belbh MHOTHE
M3 HUX ABIAIOTCH AKUMHE, AA0BATEIMA UIIH OTHEONACHBIMH,

IIpu M3VHeHMH XHMHH H IDYTHX eCTECTBEHHBIX THCIIHII-
JHH IHPOKO HCOOABIVIOT TAKOH BaMtHeHIIHIl Merol nosHa-
HHfA, KAK HADIONeHHe.

Habmoperne — 35T0 IEeNeHAIDABIeHHOE BOC-
NPUATHE XHMHYECKHX O00BEKTOB (BEINecTE W HX
CBOICTE) C LEJNBI0 HX H3YIEHNA.

PP P T R TERTR R T R A A LRI NRT I TRV TR 1141 PRLIBLISELISET

Ilna roro 4Tobbl HaGn0AeHNe BLIT0 DIOZOTEODHBIM, HEOO-
XOOHMO coDIIOMATE PAN VCJIOBMI.

1. Hy:H0 YeTKO onpelenuTs npeimer sabnoieand, T. e.
TO, Ha uTo Oyier ofpalmeHo BHumanue mabmogarens, —
KOHKPEeTHOE BeNlecTBO, €70 CBOCTBA, TO MM WHOE OpeBpa-
[eHHEe BellecTEa H T. .

2. HeoGxoamMo 3HaTH, 3a4eM NpoBoAuTeHa HabmogeHHe,
T. 8. 9eTKO C(OOpPMYJIHDOBATE €r0 ek,

3. Hy:KHO cOCTABUTE IIAH HabniofgeEnA. A 174 3TOro cie-
OVET BRIIBHHYTE IHO0Te3V (0T rped. «OIpeanoiaodeHues) o
TOM, KaK OVIeT NpoHcXoluTh HabmogaemMoe aenenne, ['umoore-
38 MOJKET OBRITE BRIIBHHYTA H B PE3VILTATE HADIIOIEHHA, KOT-
Ja IONy49eH KaKoH-TO Pe3yJIbTAT, KOTODBIH HY#HO 0DBACHHTE.

Hayuroe HaOaoaeHHe OTIHYaETCA OT HabAIOJeHHA B 3HH-
TelCKOM CcMBICHe aToro cinosa. Hak npasmio, HaydHOe Ha-
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GaoeHHe NPOBOJHUTCA B CTPOTO KOHTDOIHPYEMEIX VCIOBH-
fAX, NpHYeM YCIOBHA 3TH MOMHO M3MEHATH [0 KEJaHHI0
Habmogarens. Yame Beero Takoe HabMOAeHle OPOBOANTCH
B CIEHAJIBHOM IIOMeneHnH — 1ab0paTopHH.

HcenenoBarmne, KOTOpOE NPOBOAAT B CTPOTO KOH-
TPOIUPYEMBIX H YOPaBIAeMBIX VCJIOBMAX, HAZEBI-
BAIOT SKCHEPHMEHTOM (OT JIaT. «ONBIT», «Ipobas).

JKCHePHMEHT IO3BOIAET NOATBEPIAUTE MAK OIPOBEPTHYTH
runoresy. Tax dopMyIupyercs BoIBOI.

HexroTopeie Habnoaenus Heygo0HO HIH HEBOZMOMKHO MPO-
BOAUTH HENOCPEACTBEHHO B IIPHpPOJE, I03TOMY B H3VUEHHH
XHMHH DOJIBIIVIO POJE WTPaeT Mogeauposanue. B nabopa-
TOPHBIX VCIOBHAX MCHONLAVIOT 0CODEIE TPHOOPEI, VCTAHOBEH
i OpegMeTsl — MOJeJH (oT Jar. «obpasem»), B KOTOPBIX KO-
MHPYIOTCA TOJMLKO CAMEIE BASKHEIE, CYIECTBEHHEIE IPH3HAKK
# CEOHCTBA 00BEKTOR HAVIEHHA.

MopennpoRaHEue — 3TO H3Y4YeHUe 0DBLEKTa ¢ Io-
MOIILIO [OCTPOEHUA W H3VYEHHA MOJeJeH, T. e.
ero 3aMeHHTeNelH, HiIH AHAJOTOB,

¥es1oBHO XUMHUECKHE MOJEJIH MOMKHO PA3AeNHTh HA IBE
IPYOIBL: OpegMeTHbIe (MOgeas ATOMOB, MOJEKY, KPHCTAT-
JI0B, XHMHYECKHX VCTAHOBOK M T. [.) ¥ 3HAKOBEIE, HJIH CHM-
BOJIbHBIE (CHMBOJIEI XUMHYECKHX 3JIEMEHTOB, (hOPMVJILI Be-
IOIECTE, YPABHEeHHA peaxkinui u T. 1.).

B namem yuefHHKe HCOONLIVIOTCA CAEAVIOIIHE CHMBOIEL,
KOTOPEIMHY CIEIVET PYKOBOJICTROBATLECA NpH paboTe ¢ HIM.

=
Rnioueskle CI0BA M CA0OBOCOYETAHMA.

4 Boupoce! 1 zaganna.

9 IIpapnna u onpegeneHus.

Jenamo BaM yCIexXoB B M3VYEHMM XMMHUH — 3TOH HHTe-
pecHOH M HeoOXOAMMON HAYKH B JKH3HH KaMI0r0 YeJ0BeKa.

Aamop




Brenenue

§ 1 Hpe;[MET xuMnuu. Bentecrra

Brl HAYMHAETE 3HAKOMHTECA ¢ HOBEIM VIeDHEIM IpemgMe-
TOM — XHMHeH. A uTo nayuaer xuMua?

XuMusa — aTo HayYE4a 0 pelllecTBax, X cBOMCTBAX
H IpeRpaMeaHAx.

Yro e npUHATO HASKIBATE BelllecTBoM? [Tonpobyiite ca-
MK OTBETHTL Ha aToT Bonpoc. IlogymaiiTe, 4To obIMero
MeXay IpeiMeTaMy — (PHIUYecKHMH TeJlaMi, H3obpaxeH-
HBIMHA HA pucvHEe 1. BepHo, Bce 0HH clelaHBl H3 CTEKJA.
Bor eTeKJIO H ABIAETCHA BEIIECTEOM.

BEBIEETBD — 3TD TO, H3 Yero COCTOAT ll]HEHTIEERHE
) TeJa.

Puc. 1. Muorue npegmersl ((DH3HHECKHE TEIA), HCOO0IB3IVEMEBLE
B XUMHYeCcKol TafopaToprlH, HaroTORIEHR! Ha OJHOTO W TOrO e
BellecTEA (CTeRIa)




Kar panm masecTHO M3 Kypea (DHIMEH, MHOTHE BeIIeCT-
BA COCTOAT H3 MOJEKYJ, & MOJIEeKYJEl — M3 ATOMOB. ATO-
MBI TAK MAJBI, YTO HA OCTPHE MIJIEl UX MOMKET IIOMECTHTE-
cAd MHOMMe MHAIMapibi. Tem He MeHee pasAIHYAIOT BCETO
110 BugoB aToMOB.

OnpefieleHHEIH BUJ ATOMOB HASLIBAIOT XHMide- |
CKMM D3JIEMEHTOM. |

N

M3 oTHenbHREIX H30JIHPOBAHHEIX ATOMOB COCTOAT TAKHE Be-
ecTBa, KAk HeOH, aproH, KPHIOTOH, reanil. Mx eme sassiea-
10T O1aropOJHEIME HIH HHEPTHEIMH TASAMH, HOTOMY YTO HX
ATOMBI HE COBNUHHAIOTCH APYVD € IDPVIOM H NOUTH He COemH-
HANTCA C ATOMaMH IDVIHX XUMHYECKHX aneMedTos. CoBeceM
OPY¥Toe Jello — ATOMBEI Bogopoda. OHM MOUyT CVIIECTBOBATE
nooAHHO4YKe (puc. 2, a), kax na Conrne, KoTopoe Gonee yem
HATOJOBHHY COCTOHT H3 OTHelbHLIX ATOMOB Bomopona. Mo-
YT COBOHEATECA B MOJeKYJIBI ITo IBa aToma (puc. 2, 0), obpa-
3yA caMblil JerKkui ras, KOTOPEIH, HAK W XHMHYecKuil aie-
MEHT, HasbIBalOT BOJAOPOAOM. ATOMEI BOKOPOAA MOTYT TaKMKe
COEIHHATHECA € ATOMAMH IDVIHX XHMHYECKHX 2JEMEHTOR.
Hanpumep, gea aToma BoJopoja, COBIHHAACE ¢ OOHHM aTO-
MOoM KHcaopoga (pue. 2, 8), obpasyioT XOpOIno HIBECTHOE
BAM BEIECTEO — BOIV.

AnanornyHo, NOHATHE XUMHYECKHH 3JeMeHT KHCIOPOX
o beIHHAET HIOJHPOBAHHERIE ATOMEI KHCJIOpPOIa, KHCJI0POT —

Q o 9

Pue. 2, @opMel cYIECTEOBAHEA XHMAYECKOTO 2JeMEHTA BOAOPOLA;
 — ATOMEI BOGOPOLa; § — MOJEKYIILI BOLOPOIA; § — ATOME!
BOJODOAA B MOJEKYIIE BOIE
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e
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IIPOCTOE BEMMIeCTBO, MOJIEKYJBl KOTOPOTO COCTOAT M3 ABYX
ATOMOB KHCAODOAA, W ATOMBl KHCIOPOAA, BXONANIHE B CO-
CTAB CJ0HEIX BemieeTs. Tak, B COCTAB MOJEKYT VIJIEKHEIO-
r'o rasa BXOJAT ATOMEl KHCJIOPOAA H YIJIEpPOIa, B COCTAE MO-
JIEKYJI caxapa — aTOMBbI yraepoja, BOJOPOLa H KHCJI0POAA.

- B

BemecrBa, KOTOphble 06pasoBaHbI ATOMAMHE OLHOTO |/
9 XMMHYecKOoro 3JIEMEeHTa, HA3LIBAIOT HPOCTHIMH.
BTo, Hanpumep, BOAOPOX, KHcIopox, Gmaropon-
HblE PA3kI, Jele30, Melb, ATIOMAHEH,

— J'I
TR LT R T T LT ey T o nas e e

F ™
Beriectea, KoTophle 06pasoBaHbl ATOMAMH DASHEIX |

é XUMHYECKHX 2JIeMeHTOR, HA3EIBAIOT CH0KHEIMH,

ClI0KHBIE BEMIECTBA HAZBIBAIOT TAHMHE XHMHUe-

CEMMH COeIHHEeHHAMH.

9Tto, HAOpHMED, BOJAa, VIJEKHCJIRIH ras, caxap,

KpaxXMaJ.
\

il
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ClnenoBaTelbHO, KAMKIBIH XHMHYECKHH 3IeMeHT CYIIecT-
BYET B Tpex (hopMax: c860000HbIe Amombl, NPocmsLe sele-
cmea U caAoXHble eewecmaa (cM. puc. 2).

TonaTHe Xxumuveckuil aaemernm Golee MIHPOKOE, H €0
He HYIKHO OYTATE ¢ IOHATHEM NPOCMOe 8eUiecTao, ocobeH-
HO ecJIH HA3BaHHA WX coBnagaior. Hanprumep, Korga roeopar
0 TOM, YTO B COCTAE BOJARI BXOAHT BOJZOPOM, TO HMEIOT B BH-
IV XHMHYecKHil aJleMeHT, 8 KOTAa TOBOPAT O TOM, UTO BOAO-
poA — 3KOJOTHYECKH YHCTHIH BHJ TOIJIHER, TO HMET B BU-
Iy MPOCTOE BEIIecTRO. :

Paaznuunrie BemiecTBa OTJAHYAKTCA APYTD OT ApYyra CBOH-
mu ceoMereBaMu. Tak, BOJOpON — 3TO Tas, OYeHB JETKHI,
fea mBeTa, 3amaxa, BEyca, uMeet miaorHoers 0,00009 r/em®,
KHIOHT IpH TeMmepatype —253 °C, a DnIaBHUTCHA OpH TeMIle-
parype —259 °C u 7. 1. 9TH cBOiiCTBA BEIIECTBA HA3BIBAIOT
GusudecruMmu.

CeoiicTBa BelIecTs — 3TO OpPH3HAKH, II0 KOTO-
PBIM OOHH BEIIECTEA OTIHYAKTCH OT JDVIHX.

B
i



Anmaz 10 \ Onucare (puanuecKkne cBoiicTBa Be-
Kopyan 9 | IlecTBa MOMKHO, BOCTIONB3OBABIIHMCEH
Toras 8 CAeAYIONIHM ILTaH0M:

Kaapn - 1.B kakoM arperaTHoM cocTOA-
Oproknas 6 | HHHM — razooDpasHOM, MHIKOM HJIH
AR 5 | TBEPIOM — HAXOAWTCH BEI{eCTBO IPH
dmwoopur 4 NaHHBIX YCIOBHAX?

) A 3 2. Kaxoro npera semecrso? Mmeer
e 2 a1 0HO Oireck?

e 1 3. Hmeer a1 BemecTro 3anax?

4. KaKoBa TBEPAOCTH BEINECTRA 110

Pue. 3. Mxana OTHOCHTEJNEHOH IIKAJe TBePIOCTH, KO-

TBepaocTi Mooca TOPYIO ellle HAJBIBAIOT mMEazoit Mooca
(puc. 3)? (CM. cnpaBousnkm,)

9. [IpoABaAeT MM BEECTBO NJIACTHYHOCTb, XPYIKOCTE,
BIACTHYHOCTE?

6. PacTeopsiercs nm BemiecTeo B Bojge?

7. Kaxosa TemmepaTypa niaBieHHSA U TEMOEDATYDA KH-
nenus semectBa? (Cm. cupaBouyHMEH.)

8. Kakosa niorroCTs Bemectsa? (CM. cripaBOYHIKHY. )

9. Obnajaer JM BEmECTBO TEIJIO- M 3JEKTPONPOBOIHO-
creio? (CM. cipaBouYHHKH. )

SHAA CBOMCTBA BEIIECTB, YeJ0BEK MOMKET MCHOTbIOBATH
ux ¢ Oonbmied moas3oil gna ceba. Hanpumep, pacemorpum
CBOHCTBA ¥ IPHMEHEHHE BCEM H3BECTHOTO BEIIEeCTBa aJi0MH-
HuA (pHc. 4).

Bnarogapa nerxocTs W OpPOYHOCTH ANIOMHHHA H ero
CILTABBEI NDUMEHHIOT B CAMOJIETO- W PAKETOCTPOSHHH, Hexnd-
POM ANIOMHHHHA HASEIBAKT ¢<KDBIMATEIM MeTAI0OM»,

JlerrocTh M XOPOMIVIO 3AEKTPONPOBOIHOCTE AMIOMHHNA HC-
NONL3YIOT TPH HATOTOBIEHAH 3IeKTPHUECKHX IIPOBOAOB IJIA
JTUHAN anexTponepegaun (JIDII).

TennonpoBoAHOCTE U HEAAORUTOCTE BAMKHBI IIPH HATOTOB-
JIEHHH 8JII0MUHHEBOH MOCY kL.

HesloBUTOCTE H NIIACTHYHOCT NO3BOMAIOT NIHPOKO OPH-
MEHATh TOHEHLKHE JIHCTHI AlIOMHHUA — (OJLErY — B Kade-
CTEE YIIAKOBOUHOTO MaTepHaia IJId MIOKOJaZHBIX ILTHTOK,
uaf, MaprapMHa, MoJIOKa, COKOBE B APYTHX IPOAVKTOB.

ITH OpUMePHl HILIIOCTPHPYIOT TO, YTO M3 OAHOTO EEIEecT-
BA — MAaTepHaNta (AMIMHHHA) MOMKHO H3TOTOBHTE DAZIHY-
HblE (MH3HHECKHe TeJa.

Amovuanil cnocofeH TOPeTh OCAENMUTENLHLIM [IJaMe-
HeM (puc. 3), DO3TOMY €ro MCHOAL3YIOT NPH [POBEIeHHH




Puc. 5. TopeHye amoMEHEA — OCHOBA BEHTAILCKHY OTHel
H (heliepnepron




KpacoYHHX (peilepBEPKOR H H3TOTOBAEHWH DEHIalbLCKHY Or-
Heil (ecnomBMTe pacckas H. Hocosa «Berransckue orams ).
IIpu ropeEny adlOMHEHH IPEBPANIAETCA B APYTOe BeINecT-
BO — OHCHJ aTIOMHHHSA,

1. Ilpeamer xumuu. 2, BelllecTBa mpocThie CIO -
Hele. 3. CBolicrBa Bemects. 4. XuMuueckuii s1eMeHT
H (opMEI ero cymecTBOBaHHA: CcBODOAHBIE ATOMEI,
OPOCThIE BENIECTEA H CIOMKHLIC BONIECTBA, MIH COBIH-
HeHHA.

@ -IIf"“"'l.---I-“""'llllII"I.‘.EIII---']'

Puaeo (rped.) ozHauaer «m00aI08, Poloc — «Goweks. HatiTe
00BACHEHHE TEDMHHOB «XeMohuiauas H sxXemohobusms, oTpa-
AHAIIHY PE3K0 OPOTHEOIONOMHOE OTHOMIEHHE TDPYIO JHgei
& xumun. K1o u3 aux npas? OGocHyiiTe cBOKO TOYRY 3peHmsA.

OGazaTeneHuH aTpHOYT GECKOHEYHOTD MHOMECTEA IIOHOH-

CHKHX M OPOYHX MeTEKTHEHEIX TDOH3BEIeHMH — IIHAHMCTHIN

HANW, TOYHee, OHAHMI KAIHA, KOTOPLIT obnagaer ceofcTEOM
o MAPDAMH30BEIBATE HEPBHVID CHCTEMY, OPHBOSH TEM CAMBIM
HePTBY K MIHOBEHHOMH cmeprn. IIpHBenuTe npumeps caoiicTs
APYTHX BEIECTE, KOTOPEIE HCNOAL3VINTCA B JHTEDATYDPHBIX
OpPOH3BEIeHMAX. -

r

H3 npusesenHoro nepedHs BRINWIOHTE OTAE]bHO HASBAHHA Be-
MIECTE W HASBAHHA TEJI: MeIb, MOHETA, CTeKJIO, CTAKAH, BAJA,
HEPAMHKA, IPOBOJOKA, AToMEHNI. Bocnoasayiitecs mogckas-
KO} K HASBAHHIO Tela — CVIIEeCTBHTENEHOMY — MOKHO [OJ0-
OpaTs OTHOCHTENBHOE NpHIAraTeqbHOE, OOPA3OBAHHOE OT HA-
SEAHHA BellecTBa, HATTPHMED: HeIeso i TBO3IE — JRETeIHLIH
TBO30E.

BeImuinuTe KawecTBEHHBIE NPHIATATENbHBIE! JerKHil, Kpyr-
NBIH, ITHHEBIN, TAMKEABIH, TBepAbLi, Taxyamil, PACTBOPHMELT,
VBECHCTEL, BOTHYTHIH, MACKHH, XHAKHH, TpO3pavHbli, —
KOTOPBIE MOTYT OBITE OTHECEHEL:

a) K pemtecTeam; G) k TeAaM; B) H K TenaM, I K BELIECTRAM,

J
4

5  CpaenuTe nOEATHA ¢OpOCTOE BENIECTBO» M 4CI0IKHOE BEIIECT-
Bo+. HaitanTe cxomereo B pasmmme.

OnpegenuTe, KaKWe M3 BRINECTE, MOJETH MOJEKY KOTODEIX
nzobpameskl Ha pucyHEe 6, oTHOCAT:
) K IpOCTRIM BeIIecTBaM; 0) K C/A0MKHBIM BeIecTEAM.




 Karoe norarue Gosjee MMPOKOE: ¢ XUMHYECKUIT a1eMeHTY MM
sTIpocToe BemecTsos ? Haiite noxasaTensHsil oTBeT.

8 VramurTe, rie 0 KECIOPOAE FORODUTCH KAK 0 XHMITHecKOM aJe-
MEHTE, & [Je — KaK 0 IpOCTOM BEIIECTEE:
4} KHCAOPOJ MAJO PACTEORHM B EOJE;
6) MOJEKYIIE BOOEI COCTOAT B3 IBVX ATOMOB BONODOIA H OIHOTD
ATOMA KHCIOpOoga;
B) B Boagyxe conepsruTen 21% kucaopoma (mo ofbemy);
r) KHCJIOPOoA BXOOHT B COCTAR YIIEKHCI0T0 Tasa.

9 ¥ramure, roe 0 BOOOPOAE TOBOPHTCHA KAK 0 IPOCTOM BelllecTEe,
A Ffe — KAK 0 XUMHYECKOM 2JIEMEeHTE:
a) BOJOpoS BXOAMT B COCTAR DONBIINHCTEA ODPrAHHYECKHX CO-
BAMHEHMI
6) BOLOPOS — caMbii TerKmil rag;
B) BOAOPOAOM 3AN0JIHAKT BOSAYIIHEE [MADE
r) MOJEKYTA METAHA COAEDMRIT YeTHIDE ATOMA BOXODOA.

10 PaccMoTpHTE CBASH MEMHAY CBOMCTEAMM BELIECTEA M €ro npH-
MEHEHHEeM Hi MPHMepe:
&) cTeraa; 0) TOANITHASHA; B) CAXADA; T) Heleaa.

Kncnopon STHIOBLLH
CITHPT
Meran ¥raeRHCaR Oaon ¥rapHui

a3 ragd

Fenopabie oboaHaYeHIA

— KHCIopo

'y
O — BOJODOM, . — renaui

Puc. 6. Mogens MoIerya HEKOTOPEX BeIIECTR

— yraepos




§ ITpeBpailiieHus BEIIECTB.
2 Ponp xuMum B JXU3HU
yeJI0oBeKa

Hanrem B npobupry 2 M congHoH KHCIOTE! B OOVCTHM
B Hee Hefonsmod kycouer mpamopa. Pactsop cpasy «3ari-
nmaerT» — B HeM NOABIATCA OV3bipBHEHM rasa (pue. ¥, a),
A KVCOUEeHE MpaMOpa NOCTeleHHD YMeHBINABTCH M 3ATEM COB-
cemM pacTteopuTcHa. l[lponvermm obpasymoimmuics ras uepes
NPO3PAYHEIH PACTEOP H3BeCTHOBOH Bogel. OHa mMmyTHeer
(pwc. 7, 6). Bei, HaBepHOe, MOMHHWTE M3 KypCa OPHPOJOBe-
HeHWsA, YTO TAK PACIO3HAKT YVIAeKHCHeld ras. Eciam BaaTh
pacTBOp, IOJNYYHBIIHIICA B pPe3yiarTaTe B3aHMOJeHCTBHA
MpaMopa M COJSHOI KHCJIOTHEl, H BBIOAPUTHL HECKOJBKO
kanens ero B qiapdopoBoit ualnmedxe MM Ha ILIAcTHHEKE,
TO OHH HOKPOIOTCA DenoBATBIM HAJMETOM MHHEDANLHONR CO-
au (puc. 7, 8) — xnopuia KANLUUA (BCOOMHUTE AHANOIMY-
HYVI) OINepanin, HOTOPYVI BRI J8JAIH HA YVDOKAX OIPHPOSOBE-
neHnA Han D0TAHWMKH, KOrja OIpeNessalH COCTAB ITOYBRI).
CnemoBaTenpHO, IPH B3AHMOJEHCTEMH JBYX HCXOJHEIX Be-
IMIECTB — COJAHON KHCIOTHI B MpamMopa — OBLIH moayye-
HBl COBeplIeHHO HOBLIE BelIecTBa: VIVIEKHC/ABIH ras ¥ XJO-
PHA KaJIbIlHs.

Yraexnenniil

raz
—_—r

Hnopnm
EANBITHA
i

HapecTrO-
BAA BOOA

i)

Pue. 7. IIpeBpaeHHA BEIIECTE: @ — B3ANMOJAENCTEHE MpaMopa
¢ COJAHOH KucaoTol; § — BeaRMOoIelicTERE VIERHCIOTO Tasa

C M3BeCTHOBON BOJAOMH; 8 — BRIIAPDHEAHHE DACTBODA

XIAOPHIA KAJTLIIA




fABnenns, B peayibTaTe KOTODBIX M3 OIHUX Be-

é ojecTs 00paayioTcs Apyrue, HASBIBAIOT XHMHUe-
CKHMH fBJEHHAMH WJIH XHMHYECKHMH peax-
IHAMH,

K xuMuuecKEMM HABJIEHHAM OTHOCHT ropesHe BeliecTE,
KOPPO3HID METAJTOB (psxaBieHne H{-EJIEB&}. ODOMYTHEHHE H3-

BEeCTHOBOI BOIBI OpH OponyvCcEaaHH Hepes: Hee YIVIEKHCIOD
rasa.

flBIeHHA, B PE3VABTATE KOTOPHEIX H3MEHAKTCH |

* pPa3MepEI, (POPMA TEJ HAM ATDEraTHOe COCTOHHHE |
BEOIECTE, HO COCTAB MX OCTAETCA MOCTOAHHBIM,
HA3EIBAIOT (PHAHYECKHMH ABJICHHAMH.

Hanpumep, Hconapesue U 3amMepsaHye Bo/kl, pacOpocTpa-
HeHHe 3anaxa IyX0B — 3To PHU3HUYecKHe ABRJIeHNA,

Hrax, Mol nosHaKOMHIHCH C TEM, 4TO H3yHaeT XHUMHSA.
Kaxosa #e ee podib B ¥HAIEN uyenoeera? Oxa orpomaa. Eean
bl He ObLI0 XUMHE, He ObLIO DBl COBPEMEHHON MeTalIyp-
riM, KocMHYecKHe Hopabnu e seipBanucs Obl B mocmoc,
BE/Ib TOPIOYEE JJIA UX JBHTATENEH, IPOYHEIE H MKAPOCTOHKHE
MAaTEpHANEl JJIA HX KOHCTPYKIHH CO3HANT ¢ MOMOIIBIO XH-
M. XUMHKHM HM3BJIEKANT M3 MHHEPAJbHOrO, KHUBOTHOIO
H PACTHTENRHOTO CEIDEA BEIIECTEA OJHO APYIOTO UYAECHEH
H YIHBHTeNbHel. PosxgaoTeA TEHCAYH H JecATKH THICAT Be-
MIeCTE M MATEDHMAJIOB, NPHPOJE HEH3BECTHHIX, B MOEPBYIO
OYepenk MOMAHMEDHBIX, 0 KOTODBIX Bhl HE TOMBKO CIALINTAJH,
HO H C H3JeMHAMH H3 KOTODEIX BBl NOCTOAHHO CTAJKHBEA-
eTech B HoBce/HeBHOH xu3HM. Hegapom Hame BpemMsa Ha3bl-
BAKT BEKOM NOIHMMEDOB {REH BRI NOMHHTE, B HCTODHH Heso-
BeYecTBa Ve OBITM KaMeHHBIH, ODOH30BBIH M JKeNe3HBIH
sexa). Henonssosamme nnacrsmace muaorcobpaszo. O6nac-
TH IPHMEHEHHH 3THX MaTepDHaAJOE B EOEPEMEHHﬂﬁ HHIHH
MOM¥HO VBHIETE Ha pucyHKe 8. M3 mnacTmacc M3roTaBiam-
BAIOT HE TOJNLKO JAeTCKHEe MrpymkKH (puc. 9), HO U HACTOA-
IMME AeTald W KoHCTpyKUHKH. KpomMe ODoOnUMepoB, K Ko-
TOPBIM OTHOCATCA H CHHTETHUECKHe BOJOKHA, H YIHBHTEIE-




T ¥naxosxa
Hpyrae . CrponTenscTED
obnacTH -

: ~ DNeKTPOIHEPTETHRA

‘ - TpascnopT
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Opencaa B 5 - Dy pauTYpa
Texnura e pat— rpynien
Cemnpehoe —___ Burronnte
AKOIAHCTEO HaOeaIna

Puc. 8. ObnacTn IpHMeHeHHA TAACTMACE

Hele MJIACTMACCH, XHMHS CO3[aeT H MOIHe CpeincTsa,
1 MHHeDaJibHbIe yA00peHHs, i CPEeACTBA 3ALMTEl DACTeHHIT,
u BoameOHBIE JeKAPCTBA, M MHOroe, MHOroe apyroe. C mo-
MOIILI0 XHMHH YeJ0BeK MOAydaeT BEeIecTBa ¢ 3apaHee 3a-
RAHHBIMH CBOHCTBAMH, & M3 HAX IPOM3BOAAT MPOAYVKTEL IIH-
TaHHA, OfemaY, 00yBb, TEXHUKY, TPAHCIODT, COBPEMeHHEIe
CPENCTEA CBAIH H T. 1.

XuMAYecKas MPOMEIIJIEHHOCT: DA3BHBAGTCA B HACTON-
Iee BpeMs ropasfio OwicTpee, yem niobad Apyras, ¥ B Ha-
ubonemeil cTeness ONpejefAeT HAVIHO-TEXEHTecK Hil npo-
rpecc (puc. 10). Kax HMKOrga no-cOBpeMeHHOMY 3ByuaT
CJI0Ba BEJIUKOr0 PYCCKOrO
yuenoro M. B. JlomoHOCO-
BA, CKAZAHHBIE HM elle B
XVIII B.: «IIupoxo pac-
OPOCTHPAET XHUMHSA PYKH
CEOH B JeJa d4eJoBeue-
CHHE...»

Onsako Opou3BOACTEO
TAKHX HYMKHBIX UeJ0BEKY
OPOAVKTOB  XHMHYECKOI
OPOMBIILIEHHOCTH, KAK
METAIIEI, [JAaCTMAaCCH,
CepHAA KHCJIO0TA, aMMHAK,
cofma, 9THIeH, HedTempo-
Pne. 9. Ha nnacrmace AYKTRI W MHOIHe IpyTHe,
H3roTABIHEAKT DASTHYHEIE CONPOBOKIALTCHA 3aTPAIHE-
) N R OHCTD YK IR HHEM OKDY)Kaiomeil cpenk

—




Pue. 10. XuMuueckan NPOMBIIIIEHHOCTE M HAYYHO-TEXHHYECKHIT
nporpece: | — meTannypras; 2 — MAMUHOCTPOEHHE;

3 — cenBCKOE X03RHCTED; £ — CTPOMTENRCTED; 5, § — TPAHCOOPT;

7 — TEKCTHJIBHAA OPOMBIILIEHHOCTE; § — IHINEBAR NIPOMEIL-
JEHHOCTE; 9 — Oe/Iio0sHo-0yMascHas HPOMEIILIEHHOCTE;

10 — npoussogcTEO MOWINUX cpeacTs; [ — npouasoacTEO TOBAPOE
HapogHoro norpednesus; 12 — GapManeBTHYECKAS TPOMEIIII-
JEHHOCTR




Pue. 11. Xumuuecknii 3880 — HCTOYHNK 3arpAsHeHNA aTMociepn

PABIIHYHEIMH BpegHEIMH BemiecrBamu. Herownmramu Taxoro
3arpABHEHHA ABJAITCA OPeyKie BCET0 TeNJIOBLHIE BJIEKTDO-
CTAHLMH, TPeANPHATHA YePHOH W NBETHOH MeTAJIypPruu,
XHMHAYecKoll ¥ ropHoAoORBAIIEH IPOMLIILIEHHOCTH, 34B0-
IbI JJIA CHHTAHNA Mycopa, aBToMODHILHEIN Tpancnopr. OHK
BHIOPACEIBAIOT B BOZIYIIHEIN OKeaH — atmocdepy, koropas
He 3HAET TroCyJapCTBEHHELIX TDAHWIL, — ONAaCHEIE AJA AH3HH
H 3[I0POBLA JIOAEH, KHBOTHEIX M DACTEHHWI BellecTBa: OKCH-
Al YTJIEP0OJa, a30Ta ¥ Cepbl, COEIUHEHUA METAJI0B, XJI0pa,
Pa3MUYHYI0 TBIAbL M Ap. (puc. 11)., Hang xpyoeeiMu npo-
MBIIIJIEHHBEIMH TOPOAAMH BHCHT ryceroii cMor. OGpaayio-
IuecHd B ATMOC(EPe KHCIOTHEIE TOM/IH PASDYIIAKT CKYJIBI-
TYPEI H fgoma (puc. 12, a), mMegnenHo yOHMBaWOT pacTeHHA
(puc. 12, 6).

Puc. 12, Peaynerart neiicTeHA KHCIOTHEIX HOMHIEIH:
4 — HA CEVAROTYPY; § — Ha DACTEHHA




Mlnakn meranTyprage-
CKHX IIPOM3BOJACTE W OTRA-
7Bl TOPHOAODEIBAIOIIEH Opo-
MBIILTEHHOCTH — 3aHHMAIOT
OONBIINE ILIOMAanH IJII0A0-
POAHOH DAXOTHOH a3eMuH.
A CHONBKO TPHPOIHON BO-
HAbl CTAHOBHTCA HENPHIOI-
HOH [JfA THATBAE M JKH3HH
HACEJAIOLIHX €€ JHHBRIX Op-
TAHHEMOB W3-33 chOpachbiBae-
MEIX B EOJOEMBI IDPOMLIII-
JEHHEIX H OBITOBEIX CTOT-
HEIX Boj (puc. 13)!

HeyrnnuaupoBanusie 6bl-
TOBIE OTXONBI 3arpPASHAIOT NPHPOAHBIE JaHAMA(TE, Ipe-
Bpamand Oepera pex W JIyra B OTBPATHTENLHEIE HOMOMNKH
(pic. 14). VMeHBIIUTE TaKoe KECTOKOe JABIeHHe HA TIpPH-
POAY OTHACTH MOeT AA(PepeHIHPOBAHHOe CKIANHPOBAHME
MYCODa B pa3Hble KOHTEHHEDHl, ¢ TeM uTobbl MOTOM aTaT
MYCOD MOKHO OBLIO OTHDABHTE Ha NepepaboTKy B HY ¥ HBIE
H LOJE3HBIE 4YeJOBEKY BEUIECTBA W MaTepHankl., Iloxa ke
COPTHDOBEY MVCODa NDOH3BOAAT DafouMe Ha CTONL pell-

KMX B Hame: ] nepepabaTeIBAIINX 3aBogax
(pucEE)l Sl COROUCREPAORTIEATOM

Pue. 13. 3arpasnenssie cTouHLR
BOgET

Fwe 14, Cpanka GRITOBRIX OTXOM0R

B Twi—eeaan, B i, If_?
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Pue. 15. CoprrpoBka MycoDa Ha MycopomepepafaThiBAIONeM JAB0Ie

CremoBaTensHo, JOCTHKEHUS XUMMH — 3TO HE TOMBKO
6naro, 3To ¥ XMMHYECKOE OPY)KHE, U 3arpA3HeHHe OKpYIKAI0-
miei cpefibl, ¥ 030HOBEIE [BIPEI, U HOBLIMIEHHOE COLEpAHNE
HHTPHTOE M HUTDATOE B NPOJAYKTAX NHTAHHA, H DAL ADVIHX
npobmneM. BunosHer B aTHX Oefax M0QH, HCIOIB3VIONIHE 0-
CTHXEHHA XHMHWH BO Bpej cele M Hamemy obIIeMy oMy —
nnanere 3emad. JlenanT OHH 3TO MHOIAA COZHATENBHO, HO
OYeHE JACTO NPOCTO OT XHUMHYECKOH HerpamoTHooTH. ITouar-
HO TIO3TOMY, KAK BAMHO COEPEMEHHOMY YeJOBEKY 3HATE M
OPAEAIBHO HCOOAB30BATE JOCTHIKEHHS COBDEMeHHOH XHMMUH.

1. XamMuyecKkne ABJeHHA, HIW pearunn. 2. Ouznue-
cxkHe sABjgeHHA. 3. [JoeTHXeHHA XHMHH H HX MPaBHIh-
HOE HCIOJB30BaHHE.

1 IlpHBegUTE HECKONBKD IPHMEDORE XOPOII0 MIBECTHRIX BAM XH-
MHYECHHAX H (HIHYeCKH Y ABIEHHH,

2 CranpHele AeTany B PDE3YIALTATE ONHTENbHOrD NpeGBIBAHNA BO
BIAMHOH aTMochepe NOKDEIBAIOTCA prapunHoll. Kaw nasuma-
ioT aTo Aenedue! K duardeckrM Wil XHMHYECKEM ABTeH MM
8ul er0 orHeceTe? ITouemy?



3 TlogemMy mpOIECCH FOPEHHA BEINECTE OTHOCAT K XHMHYeCcKuM?
IpusenuTe TPEMEDE TPAKTHHYECKOID NPHMEHeHHA NDONECCOB
rOpeHUA.

4 HazoeuTe BelecTEa, IPHMEEAEMEIE BAMH B ORITY, HO HEe BCTDe-
YAIIIHECH B HUBOH H HERHBOH NPHPOIE.

5 IpreeguTe IPHMEDE BEIIECTE, HCHOML3VEMBIX DM COSAAHHH
ARTOMODHIA, M XHMUUECKHX DEAKINHA, TPOTEKAINIIHE IPH ero
SHCITYATAIIHH,

§ Kparkuit ouepk
3 MCTOPUU PA3BUTHA XUMHUH

XumMusa — oUeHb IPEeBHAA HAVEA.

XHUMHYecKoe TPOMSBOACTEC CYIECTBOBANO yiKe 33 3—
4 Teic. neT go H., 3. B Ipesaem Erunte yMenu BeIIIABIATE H3
DPVA MeTAIL! (3Kejle30, CBHHEI, Melk, 0JI0BO, CYPEMY), IOMIY-
4ATh MX CILIABE, TPHMEHAMTH 30J0T0, cepefpo, MpoHM3BoaH-
JIH CTEKJIO, KepaMHKY, THI'MEHTE!, KPDACKH, TYXH, erHITAHE
OBITH HEOpPeB3oiiIeHHBIMHE CTPOHTENIAMH H CKYJBIITODAMH
(puc. 16). IlepBEIMH VIeHRIMH-XHMHAKAMH DELIH erHOeTcKHe
#cpensl. OHH BIAJENIH MHOTHMH [0 CHX IIOD HE DasrafaHHbI-
MH XAMHYeCKAMH cexperavu. K HHM, HaOpHMeD, OTHOCATCA
npHeMbl BANTE3AMHDOBAHNA TEJ YMEPIIHX (DADAOHOB H 3HATH,
A TAKJKe CIoCODhRl HMOJVUEHHA HeKOTOpPhIX Kpacok. Tax, Ha-
roTOBMEHHEIE APEBHUMHE erHIeTCKHMH MacTepaMu ronydnie
H CHMHHE KDACKH HAWIEHHLIX NMpPH PACKOOKAX COCY/OB HIpO-
N0JMCAIOT OCTABATHECA APKHMH, XOTH CO BPEMEHH MX H3roToB-
JeHAA TPOOLI0 HECKOJNBKO TRICAT JeT.

Hexoroprie xuMHYecKHe IIPOM3BOJACTEBA CYIOIECTBOBAIH
5 gpesnoct B I'pennn, Mecomoramun, Haguu, Kurae.

B II1 8. no ®. 3. y#e Obi1 cobpat ¥ ONHCAH 3HAYATENLHBIH
SRCIEePUMEHTANLELIH Mmarepuan. Hanpumep, B 3HAMeHUTOH
Anercapgpuiickoil DHOTHOTEKe, KOTOPAdA CUHTANACE OJHHM
H3 CeMH 49yjec cBeTa W HacumureBana 700 Teicaw pyKomHe-
HBIX KHAT, XPAHAJIHCE U MHOMHE TPYIH 0 XaMuH. B HExX
fGBIIH OOMCAHBI TAKHE OpOIECcChl, KaK TPOKATHBAHHE, BO3-
TOHKA, DeperoHKka, (QHARTPOBAHME H AD.

HarxonneHHEE OTAeILHBIe XUMHAYECKHAE CEEleHAA 33 MHO-
O BEKOE IMOZBOJISAIHN CIeJaTh H HEROTOoPEe 0D00IMeRnA 0 IpH-
poje BellecTB W sABNeHHE., Hampmmep, rpeueckn# dmnocod
IeMOKDHT, XKHBIOHH B V B. [0 H. 9., BOEDBHEIE BLICKA3AJ




Pune. 16, Xnmua g Hpepaem Ernnre: ¢ — GaanaaMUpoBaHme;
f — MOCMepTHAA 3MI0TAR Macka ernneTckoro hapaosa Tyranxamona;
& — CHYJABITYDA, H3rOTOBIEHHAR IPeBHHM MACTEpOM

MBICTIE O TOM, 9TO BCe TeNla COCTOAT H3 MeAb4Yaiinwx, HeBH-
AHMBIX, HeNeIHMEBIX B BEYHO JBUMKYIIMXCH TBEPALIX Yac-
THI, MATEPHH, KOTOPEIe OH HA3Ball amomanmit. ApHCTOTe b
B IV B. 10 H. 3. cUNTAN, YTO B OCHOBE OKPYHAIMIIEH IPHPOALI
JIEHAT YeThIPE CTHXHH, KOTOPBIM CEBONCTBEHHEl YETBIDE OC-
HOBHBIX KAYecTBa: TEIJIOTA M XOJO0M, CYXOCTh M BJIAKHOCTB
(puc. 17). DTH deTelpe Ka4ecTBa, N0 ero MHEHWID, MOIJIH
Ll 1=0




ORITE OTAEAEHEl OT CTHXMIT HAH DpHbaBieHkl K HUM B Ji000M
KOMUYecTBe.

Yuenue ApHCTOTENA ABNIOCE HIHHOI OCHOBOH DAZBHTHA
OTAeNBHON 3M0XH B HCTOPHH XUMHHI, STIOXH TaK HA3BIBAEMOIT
anxumuu. B cepequne VII 5. H. 5, 3HaHHUA erHIOTAH U I'De-
#0B B 007acTH XUMHUK BOCHPHHAIH apabel; MHOTHE CBeIeHHA
110 XHMMHH OHH 38HMCTBOBAIH Y CUPHHIIEE H KHTAHIEB.

IlpoucxoaeHue CJIOBA XUMUA CHOpHO. Xemu — Ha
KONTCKOM A3LIKe 03HAYAeT «UepHBI, TaHHEIH». JTO CIOBO
JJIF HAPOAOE, HACENABIINX NYCTHIHIO, COBNANAN0 ¢ oboaHa-
yeanem camoro Ermnora, mbo depHasd, NJIOJOPOAHAA 3eMJA
noauHel HHla cHIBHO OTIHHATIACH OT KEATOH MOYBHEI TyC-

Puc. 17. Inarpamma Apuerorens « HeTwlpe cTHXHH
i1 UX B3AHMOZeCTEHE ¢




TeiHH. Takum obpasom, AaA apaGoB XMMHA CTAla HAYHOLL
yeproil Iemau. Apaber cHaGOWIH 3TO CI0BO emie cBoeil
apabcKol IpHCcTABKOH a1, ¥ TAKHM 00pazoM cdopMuposa-
JIOCEh CJIOBO QAXUMUA., ATXUMUSA — 3TO CpeHEBEKOBOE Ha-
3paHMe XHMHH, gaHHOe apafamu. OmHAKO, MOXeT OBITEH,
NpeAcTAB/IEHHE O 4YeM-TC HepPHOM OTHOCHIOCE HE TOJABKO
K IBeTY [OYBBI, HO TAKye M K caMoOil cyTH 5TOil HAYKH —
TEMHOMY ¥ TAWHCTBEHHOMY B Te BDEMEHA,

Ipyroe TonkoBaHHe CI0BA XHMHA MPOMCXOLHT OT TPetde-
CKOT'O IJIaroJia X#0Ma@ — «¢BBLIMBATL#, HOCKOJBKY OHO CBA-
38HO C MeTANIyprueili — OAHOH M3 NePBBIX [0 BPEMEHH
OTpacieil XuMHH.

Kax MOKHO 3aMeTHTh, BEIACHEHHE JTUMOMOTHH (Ipo-
HCXOMIEHHA) XMMHYECKHX TEPMHHOE HMeeT TIiayGoKmii
CMBICJI — OHO IOMOraeT NOHATE HJH HCTOPHIO, WJIH IOpak-
THYECKOe 3JHAYeHHe TOoro, 4To 0003HAYAIOT XHMUHECKHM
TEPMIHOM.

ens anxuMHK — OOMCKH IYTEeH NpeBpallenns HebIaro-
POAHEIX MeTANIOB B OnaropofHble (301070 1 cepebpo) ¢ mo-
MOIIBEI0 BOODpaMKaeMOro BeHIecTEA — (pHIocodiCKOro KamM-
HA. MHOrne anXxUMHKH 3aHHMANHKCE DeCIIOTHBIMH MONRCKA-
MH (HIoco(CKOT0 KaMHA, KOTOPEIH, OO0 HX MHEHHI, MOT
TAKHE VIJIHUHATE YeJOBEYECKVIO JKH3HL, oDecneunTh Oec-
cMepTHe WX HeleauTs onessn. B nmouckax gpuiaocodcKoro
KaAMHA AIXMMHKN OTKDELTH MHOTO HOBBIX BeIecTE, pas3pa-
foTanu coocobkl WX OUHCTKH, CO3INANH HEKOTODOe XHMHYe-
croe obopynoranme (puc. 18). BoasmuHCTBOM nOCTHIGEHMIT
ATXHMHKOB HEBO3MOHO OBIJIO BOCHOJIL3OBATHECH: OHH Jep-
JKANM CBOH METOABI B CEKpeTe, 3aIIH()POBBIBANIH ONMHCAHUA
[MONYUEHHEIX BEMIECTE W [OPOBEMeHHBIX ONLITOB, TAK KAaAK
npecieJOBATH Iedd oD0oralleHus,

B magane XVI B. H. 5. ANXHMHUKH CTAIH ACO0AL30BATE II0-
JTYyYeHHbIE UMM JaHHEIE II8 HYMJ TPOMBIILIEHHOCTH W Me-
aununsl. PedhopmaTopom B o6iacTi ropHOro genia W MeTal-
JNYPrUHE ABHJIACA ArpukKoaa, a B oOmacTn Meiunuaesl — Ila-
paleibe, KOTOPBIH VKA3BIBAJ, YTO «IEIh XHUMHH COCTOHT
HEe B H3rOTOBJIEHHMM 3010TA H cepelpa, 4 B HU3rOTOBIEHHH
JeKADCTEY ,

Cnegyer ormernTs, uTo Ha PycH anxmmus ocoforo pac-
NPOCTPAHEHHA He HMEJNa, X0TS TPAKTATH aJIXHMHKOB Obian
H3BECTHBI, A& HEKOTOPEIE JAME TIEPEBeIeHE] HA ePKOBHOCIIA-
BAHCKHH A3LIK. Masno Toro, MockoBekoMY ABODY HeMeIKHil
anxumMuk Bau Ieiijen npegiaran cBOH VCJIVIH 10 IPHTOTOB-

EE




Pue. 18, B anxumugecroil nadoparopun

NeHu0 (pEA0co(PCHOTO KAMHEHA — KAK ¢HM3 CBHHIA H OJIOB4,
JRenesa, MeIH H PTYTH cepedpo H 30J0TO AeJaTk H 4TO TOMY
Jeay OpHcTOHHO», — HO maps Muxamn PegopoBHd mocie
«pacecIpocas 3TH NPef10M¥eHHA OTKIOHHA.

To, 9To anxuMHA He NOJVYHIA pACTpocTpaHeHHA Ha Py-
cH, 00BLACHAETCA TEM, UTO ASHEIH M 30/10T0 Ha PycH Hada-
JH OIHPOKO TPHMEHATLCH [I03#e 10 CPDABHEHHD C 3alajHbI-
MM CTPAHAMH, TAK KAK 3[leck II037Hee DPOMCXOTI Iepexol
¢ 06poKa Ha AeHeXHYI peury. KpoMe Toro, MECTHIIH3M, TV-
MAHHOCTEL 1eJeif ¥ HepeaJsbHOCTh CIOCODOB ANXMMHH IIDO-
THEOPEYHJIN 3APAROMY CMEICIY M Ne/JI0BHTOCTH DPYCCKHX JIIO-
meH.

Xumua #Ha PycH pasBHBalachk NPEHMYIIECTBEHHO CAMO-
Gerrio. B Exercrkoil Pyen BRInmABmAIM MeTANILl, HNPOH3RO-
AW CTeKJ0, coau, KpackH, TkaHu. [Ipm Weare I'posnom
B Mockee B 1581 r. 6pina orkpeiTa antexa. Ilpu Ilerpe I
OBLIH TOCTPOEHEl KYIOPOCHEIE U KBAclOBLIE 3ABOJEl, IEPBEIE
XHMHYecKHe Magy(PaxkTypsl, a B MoCKBe HACUHTEIBATIOCE YiKe
pocemMb antek. Jlansmeiimee passurie xuMun B Poccun cBa-
aaHO ¢ paboramu M. B, Jlomorocosa.

M. B. JlomoHOoCOE OPOH3BOOMI ONBITHE C HAKAIHBAHHEM
METAJIJIOB B BAaNAAHHBIX cOCyZax. JTHUMM ONBITAMH OH JIO-




K434, 94TO Macca BellecTs, NOJYIEHHEIX B Pe3yILTATE OMEI-
Ta, OBIZA TOYHO TaKoii e, YTO M Macca BelIECTE, BCTY-
NHBIIHX B peaknuio. Ha ocHoBaHHH OOJ0DHBIX OOBITOB
¢ TOYHBIM B3BELIMBAHMEM BEIIECTE J0 H MOCHEe pPeaKiHH
M. B. JlomoHocoB B 1748 r. snepsrie chopMyIHPOBAT BN -
HeHNINI 3aKO0H XUMHY — 3aKOH COXPAMEHUSA MACCHL 8-
weeme 6 xumuyecrkux pearxuyusx. B HacToamee BpemsA
9TOT 3aKOH QOPMYJIHDYETCA TAK: MACCA 6€ULECINE, 6CTY-
NUBUWUX 6 PeaKyuio, PA6HA MACCE 8EULECTE, TLOLY-
YUSBUWLUXCA 6 PEIYAbMANIE €e.

Hecronexo nossxe (ppaHnyasckuil yuensiil Aaryan Jlasy-
A3be, NMPOBOJAS AHANOTHYHEIE ONLITHI ¢ OIPHMEHEHHEeM Tou-
HEIX METOJIOB B3BENTHBAHWA, PHIIE] K TAKOMY e BRIBOTY.

SHAYHTeILHLIH BKJIAJ B DASBUTHE XMMHH BHECIAH BBIIAI0-
noruecad pycckue yuesere — A, M. Byrnepor u JI. M. Men-
JleNeeR.

A. M. Byraepoe & 1861 r. cosnan Teopuio cTpoeHHS Opra-
HHYECKHX COeJMHeHHil, KOTODAA TIO3R0JIN/IA IPHBECTH B CHC-
TeMY 3HAHHA 00 OTPOMHOM HuC/Ie OPTAHHYeCKHX coeqHHeHHI
H 0e3 HOTOPOH HeMEICAMMEI ObLIH OLI COBDEMEHHEBIE VCIEXH
B CO3/JaHUU HOBBIX NIOJMMEPHLIX MaTepHastoB. I[Ipogomxare-
aaMu ugei A. M. Byrnepoba crany BmIZaiiiHecsa pyccHHe
yuensie: B. B. Maprosankos, A. A. 3aiines, A. E. ®apop-
ckmii, E. E. Baruep, C. B. Jlebeger, H. JI. BenmHCKHIT # MHO-
rve apyrHe.

. H, Mengerees Ha OCHOBAHHH OTKPLITOrO uM B 1869 T.
ITepuogmueckoro 3akoHa (OCHOBOMOJATAKIONIEN0 3AKOHA €C-
TECTBOZHAHMA) CO37aNl CTPOIHYKH HAYIHYIO KJaaccHpHKA-
U0 XUMHUEeCKHX sinemeHToB — llepuogmueckyio cucremy
XHMHYECKHX 3JIEMEeHTOB, HASBAHHYIO B I0 YeCTh.

Touks 3peHHA HAa NPOMCXOKICHHE CJIOBA  « XHMIH».
1. Xemu (erumer.) — «uyepHasn» (semas). 9To jApeBHee
Haspapwe Erunra, rioe 3apoamiack HayKa XMMMA.
2. Keme (ernmer.) — «yepnas» (Hayka). AJXHMHA EaR
TEMHAA, ABABOIBCKAA Hayka (CPAaBHHThE € YePHOKHH-
EHEeM — KOJJIOBCTEOM, OCHOBAHHBIM HA IeHCTBHH He-
THeTOH cHnsl). 3. Xioma (op.-Tped.) — «JIHTHE METAI-
noB» (rmaroa «Xeo» — «aeio» ). Toro :xe Kopua u rpew.
«XioMocs — «cok». 4. Kum (mp.-emr.) — «3000T00.
Torga XuMHI MOMKHO TOJKOBATE KAk 3JATOHEIHE.
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1 HS‘}"IHB NIRPOUCXOMASHHE CJA0BA XUMIUIA, COCTAELTE pPACCHEAS
0 XHMHH H €€ 3HAYeHHH B HCTODIH IPEEHHX HHBHIHIATIHIT,

) Hemenrnii noar Cefactean Bpant 8 XV B. nican B caTHpiyde-
croil moame « Kopabne aypaxose:

ATXUMIA IPHMEDOM CAVHNT

Tomy, KaK IIVTHH ¢ AVDLI ADVHKRAT...
Craza s HaM ADHCTOTETE BEITHH:
«HenaMenaeMa cyTh BELH s,
ANXuMHE e B yaeHOM Gpemne
BrIBOAHT 301070 Ha METH...

JlaiiTe CEOM OIIEHKY 3TOTD OTPLIBKA.

3 Anramuaren Bem x#woEe B neece  sAmnxuanis (XVI—
XVII pB.) hcan:

cLLBETOAHH
A nonses NPpHTOTOBHTL TATHCMAH,
Ham nepa teopenna — fuaocodckiil KAMETE...

RRKHE CBD'FI’CTB& HPHHHGLTEBJIII BIAXHMITKIT {l}HJ’IﬂCD[}}EI{GM}"
KaMun?

4 CihopmyaupyiiTe saKod coxpaHeHns maccn semecrs. [logy-
maiiTe, OOuUeMY IIpH FOPEHHH CBeqH ee MAcCcA NOCTEIeHHO
yMeHLRIIaeTcA. IIpoTHBOpEYWT AN 370 HAOMIOAEHNE 3AKOHY CO-
XPAHEHN MACCE! BelecTs?

5 Haknmy uepraMi pycCcxoOro XapaKTepa, 00 BATNEMY MHEHMIO,
offbAcHAeTCA TOT (PAKT, YTO BeduHaiimie ofo0menua B XHUMHNI
ORI COSMAHE HMEHHO DyocERMEHE xnmaxasmn: M, B, Jomo-
HOCOB OTKPELT 3AKOH COXPAHEHHT Macckl memects, A. M. Byr-
JEPOE CO3JAT TEODUI0 CTPOSHUA OPraHHUYecKHX COoeguHeHHIT,
a . H. Meagenees chopmyanporan IlepHogudHeckHil 3akoH
n paspadoran TlepHoguuecKyio CHCTEMY XMMHYECHHN Je-
menTon?

6 logrorosere #efonsnue coobmleHEuA (Oo BRIDODY) O SEH3-
e u gesrersHocTH M. B. JJosmorocoea, A. M. Byrnepora,
I. H. Mernoeneesa.

T Hazonute JUTERATYPHEIE ODPONIBEIEHNA, B KOTODRIX OOHCAHBL
ONBITEL AMXHMUKOE B DurocodekHl KaMeHE.




§ 4 ITepuommueckas cucremMa
XUMIUECKHX 3JIEeMEeHTOB
. 1. Menneneena.
SHAKH XUMHUYECKUX
9JIEMEHTOB

T'emmansroro pyccroro xmummuka II. . Mesgeneesa Bcwo
HHBHb OTJAHYANO CTPEMJIEHHE K NO3HAHHIO HEBEIOMOro. 3To
CcTpeMJIeHHe, a Takie raybouadimme w of0mMHUpHeHIINE 3HA-
HHA B codeTaHWH ¢ DesommbouHoil HaVIHON METYVHIHEH H
nozgoauan murprio MBaHoBMYy paspafoTaTs HayuHYIO
KJIacCHMUKATHID XHMHYEeCKHX aJleMeHTOB — Ilepuognue-
CHEYI0 cHcTeMy B (hopMe eTro 3HAMEHHTOM Tabauiis.,

Ilepuoau4ecKy) CHCTEMY XHMHYECKHMX 2JeMeHTOB
Il. 1. Mengeneesa MOXKHO IIPEACTABHTH B BHIe 0OMBIIOTO
IoMa, B KOTODOM «IPYIKHO JHUBYT» AOCOMIOTHO BCe XUMHAYE-
CKHE BIeMeHTEI, H3BeCTHEIe YeloBeky. YTobul yMeTE I0MIb-
aoBarscA Ilepnognueckoil cHoTemMoil, HEODXOAUMO HM3VUNThH
XUMHUYECKHH anaBHaT, T. €, 3HAKH XEMHYeCKHX 2JIeMeHTOB.
C ux noMolbi0 BRI HAYYHTECh THCATH CJI0BA — XMMHYECKHEe
(hOpMYJIEL, A HA MX OCHOBE CMOKETE BANHCEIBATE Npeaioe-
HHfl — YPABHEHHUA XMMHYECKHX DearIHii.

KEamgerit xpmugeckuil snement 0603Ha4a10T cOOCTREHHBIM
XUMULECKUM IHAKOM, HIIH CUMBO0L0M, KOTODEIH HAPALY
C HA3BAHHEM XMMWYeCKOI'0 3JeMeHTA BamMcaH B Tabamume
L. H. Meuneneepa. B xauecTEe CHMEOJIOB 10 OPeII0KeHHID
mBeackoro xumMuka M. Bepuenuyca 6u1am NPHHATHL B GOMk-
IDHHCTEE CAVYaeE HadanbHble OVKBRI JATHHCKHX HASBAHWI
XUMHUYECKHX 3/eMeHTOR. Tak, Bogopon (IaTHHCKOE HA3BAa-
uue Hydrogenium — ruaporenuym) obosuauaior oyksoi H
(uurapT <ams), KECAOPOS (JAaTHHCKOe Hazsaume Oxygeni-
um — oKcureHmym) — Oyreoi O (umTaoT «0#), yraepoq
(maTmHCKOEe HazBanue Carboneum — kKapboHeYM) — Byk-
BoH C (gETaloT <1139 ).

Ha 6ykBy C HauMHAOTCH NATHHCKHE HASBAHHUA ellle He-
CHONBKHX XAMAYeCKWX 3JeMeHToR: Kaneiud (Calcium), me-
au (Cuprum), kobanwra (Cobalium) n np. Yrobe: ux pasain-
4HTE, M. Beptienuye npeanoxna K HAYaIsHOH OYKBe JaTHH-
CKOT'O HA3BAHMA [00ABJAATE emie OfHY H3 MNOCAENVIOIHX
byxrs HaspaHuA. Tax, XUMUYECKHH 3HAK KANBIMA SAMNHCHI-




CBoe HASBAHHE

P 1 5 AHMHGeCKU
anement Mo 15

30,0738 | ocdop momyuHT

8 coocoiHOCTh

Docdop fenoro thoctopa

CRETHTLCA B TEMHOTE

Puc. 19, 9ruMolorHd HASEAHHEA sJeMerTa MNe 15
Tlepuognueckoil cucremel 1. M. Mergeneera

BaloT cuMeoJioM Ca (uuramT ¢Kanbnuiis ), megn — Cu (uura-
0T ¢KynpyM»), kobansra — Co (4uTaoT «KoBaneT).

B maspanuAX OJHHX XHMHYECKHX 3JeMEHTOB OTpasKeHkl
BAsKHellIITHe CBOMCTEA 3MeMEHTOE, HANDHMED, BOIODOI —
poxcdamwwuil eody, KHcHopon — poxdarouluil Kucio-
mut, hochop — Hecywuit ceem (pue. 19) mT. 1.

Opyrue ajieMeHTHl HASBAHBI B 9eCTh HEDECHBIX TeJ HIH
ninaner ColHedHOH cHeTeMBI — ceneH u Temayp (puc. 20)
{or rpeu. Cenena — Jlyua u Tenaypuc — 3emns), ypas,
HeITYHH, IJIYTOHWIH.

Orgenpusie HasBaHHA 3aHMCTBOBAHBI W3 MHGOIOrHH
(puc. 21). Haopumep, TanTan, Targ asanu aobuMoro ceiHa
3esca. 3a npecrynaenud nepex boramu TanTan ObLI cYPOBO
HakasaH. OH cTofan o ropao B BoAe, ¥ HAJL HUM CBUCANH BeT-
BH C COYHBIMH, ApPOMATHLIMH IogaMu. OIHAKO eIBa OH XO-
TeJ HANHTHCH, KAK BOJA YTeKala OT Hero, efBa yKenal yTo-

Te 52 B uecTh nnaHeTH

Jemna HAIHAT
KHMHYeCKHH
anemMeHT Mt 52 renavp

127,60

Tennyp

Puc. 20, 3rumonorys HAZBAHWA saeMerTa M 52
Teprogmueckoit cucrener [, V. Mergeneesa




B yeeTs repos IpenHLTD
mua [Ipomeres,
6 1 TOAADERIIENG JTHITRM
Pm orods i ofpederEOTD
‘38 ATO HA CTPAINHEIE MYKH
(r Hemy, HPHEOBAHHOMY
¥ CHANE, NPUIETAT OPET
H KJIEBLT ero NeYeHk),

HASBAH XUMIUECKHIT
anement MNe 61 npomMerii

[145]

MpomeTHid

Puc. 21. Grumonoris sasnaning anementa Ne 61
Mepuoguuecroil cuctemer 1. M. Meuneneena

JHTh FOJ0J H OPOTATrHMBAJI PYKY K IJIOJAM — BETEH OTKJO-
HANHCE B CTOPOHY. IleiTasck BBIJENHTL TAHTAN H3 PV,
XAMHKH HCOBITATH He MeHbIIe MyYeHHH.,

Heroropeie anmemeHTHl ObLIM Ha3BaHBI B YECThH DA3IHU-
HBIX TOCYZADCTE HIH 4acred ceera. Hanmpumep, repmanmii,
e (Cannna — crapunnoe Hazpaane @panmn), TOJTOHKH
(& wecrs Ilonemn), ckasamii (B vects Cranaunasnn), Qpas-
unit, pyrenuii (Pyremma — naTuHckoe Hasanue Poccuwm),
epponuil 1 amepunuii. BoT aleMenTrl, Ha3BaHHBIE B YECTH
ropofgos: rapuanH (B yects Konerraresa), morenui (B cra-
puHy Ilapux nasesanu Jloremnit), 6epranii (B uecTs ropo-
sa Bepxau B CIIA), urrpumii, Tepbuit, apbuit, mrrepfnii
(HasBanuA 3THX 5/eMeHTOB NpoHcxofaT or Mrrepfn — ma-
neHsKOTO ropoga B Illsenun, rae Bnepssre 6v11 0OHApYHEH
MHHEPAJ, colAepyKaninii 3TH anemMeHTsl), 4yOHMil (pue. 22).

"'.-..l..- L it 11. 3
TETL T | s L
P

o

Kumuueckiit ageMenT = i "ﬁ 1)
105 Db Ne 105 HASRATH B HeoThH e TS -

IenTpa MesHAVHAPOIRBIE |- A
[262]

ANCDHEN HCCAEI0BAHNH )

B r. vona Mockosckoi
obmacTi

- -
5 ':---"t,hHr"—. b
iy i

OyGHui

Puce. 22, Bramonorna Hassanna anementa N: 105
Mepsogn=eckoil cueremst 1. M. Menzeneeea




B gectTh BRAHEOIG
PYVCCROTD XHMHEER

J. W, Mergeneera,
101 Md OTKDBIBLIErD

[epronruecKail 3aK0H
[235] W COALABHIETO
TMepnoaHHeckyio CHOTEMY
XHMIMECKHX 3eMEHTOB,
HASBEAIH XHMITIECHRHI
anemenT Mt 101

MeHgeneeuH

Pre. 23, 2mavonorna gazeanng anemenTa Ne 101
Tlepuognweckoi cueremer . H. Mengeneesa

Haxoreny, B HasBAHHAX 2JIeMEHTOB YBeKOBedYeHbl MMeHa
BellHKHX VUeHbIX: KIODHI, (bepMHH, 3HHIITeHHAH, MeHIene-
Ui (pue. 23), ToypeHcHi.

KaxagoMy XMMHYECKOMY 3JieMeHTY OTBejeHa B Tabauile
Menpgeneesa, B o0IIeM JjoMe BCeX 3/IeMeHTOB, CBOA ¢«KBapTH-
pa» — HKJETKA CO CTPOT0 ONpeAeNeHHEIM HOoMmepom. [nybo-
KUE CMBICI 3TO0 HOMEDA BAM pPACKpOeTCH NPH JalbHenlneM
uaydennu xumMun. Tak ke cTporo pacnpefeneHa M aTa-
HOCTE 3THX ¢KBAPTHD» — TEePHOJALI, B KOTODHIX ¢3KHBYT»
aneMeHTel. Kak ¥ mopsAOKOBBEIA HOMeD sjaeMeHTa (HOMEp
¢KBAPTHUPSLE® ), HOMeD nepuoja («aras;as) rauT B cebe Bam-
HEHINYI0D MHMOPMAIWK O CTPOEHHH ATOMOB XHMHYECKHX
anemenTos. [lo ropuzorTann — ¢sTaxkuocTas — l[leprogn-
HeCKad CHCTEMA AeJUTCH HA CeMb IePHOI0B:

1-ii mepHoy BEIIOYaeT B cebA mBa ajemeHTa: Bomopox H
1 reqit He;

2-1f mepHog HauMHAeTeH auTrHeM Li 1 oKaHYMBASTCH HEO-
oM Ne (8 anemMeHTOB);

3-# mepMoj, HauWHAeTcsH HaTpHemM Na ¥ OKAHYHMBAETCH
aproHoM Ar (8 aneMeHTOB).

Tpu nepBeix Hepuojia, COCTOALIHE KaxdAblii HU3 OJHOTO
pA/la, HABBIBAIOT MAALLMU NEePpuodamil.

rpy¥ilinbl 3IEMEHTOB
MEPHOAR!| PRAR
4l 1 11 1 | IV v VL. VII VIII
1 1 |H He
2 2 |Ii |Be |B C N 0 |F Ne
3 3 |Na (Mg |Al |51 |P s Cl Ar
29




Ilepuoger 4, 5 u 6-i BrAYAIOT IO ABA PALA 2JEMEHTOB,
X HASBIBAWOT OOAbLIUMU Nepuodamu; 4-i1 m 5-# nepHoan j
comeps;xaT mo 18 anemMeHToB, 6-i1 — 32 anemenTa.

4 |4 |K [Ca | Se¢| Ti] V| Cr| Mn| Fe] Co] Ni
5 Cu| “n|Ga |Ge |As |Se |Br Kr ]
5 6 |Rb [Sr ¥| Zr] Nb| Mo| Te| Ru[ Rh] Pd
7 | Ag| Cd|In |Sn |Sh |Te |I Xe
& 8 |Gs |Ba | La"| Hi| Ta] W[ Re| 0s] Ir] Pt .
9 | Au| He|Tl |Pb |Bi |Po |At | | :Rn 4
T-#i TepHol — HeaaKoHYeHHBIH, COCTOMT MOKA TOJBKD

H3 OJHOTO pAfA.

Ha| M| |

l"_ 7 |10 |Fr |Ra |[Ac"| Rf| Db| Sg| Bl
I

Ofparure BHUMAHME HA OABANBLHEIE 3Tau» Ilepuomn-
YHeCcKOH CHCTEMBI — TAM «JKHBYT# 1o 14 sieMeHTOB-DAN3HE-
LOB, TOXO0MKHE 110 CBOMM CBOHCTBaM 0/JHH HA JanTaH La, apy-
THe Ha aKTuHHI Ac, KOTODEIE NPeiCTABAAIOT HX HA BEPXHAX
s«aTaMaxe Tabauner: 8 6-M 1 7-M mepHogax.

Jmmmmuﬂm Ce| Pr|Nd|{Pm|Sm| Eu| Gd| Th| Dv|Ho| Er Tm! ¥h| Lo

axrusomms | Th| Pal U] Np| PulAm|Cm| Bk| Cf| Es|Fm Md| No| Lr i
TPYIIIAl Ilo Bepruramm XHMHYecKHe ane-
I MEHTHI, «3HBVIIHE» B CXOZHBIX IID ,
(H) CBOMCTBAM ¢KBADPTHpax#, pacloia- |
Ti raioTcHa APyl NoJ IAPYroM B BEPTH-
Na KAJbHEIX cTOosDLaXx — Tpymmax, Ko-
K Topelx B Tabnuime . M. Mergeneena
o BOCEME,
e Kampgaa rpyoma COCTOMT H3 JBYX
AL nodzpynn — zadeHoil W NoloumHoil. l
i Iloarpynmoy, B KOTODPVIO BXOAAT 3J6-
Cs MEHTEl ¥ MAJBIX, ¥ OOIBIONX IepH-
Al OJ0B, HABBIBAIOT ZMAGHOU nodzpyn-
Fr noit. loarpynmy, B KoToOpyo BXOLAT '
IOATPVIIIEL ANEeMEHTHl TOJBKO OOJBIIHX TepH-
/ \ OJ0B, HA3LIBAIOT NOGOYHOIL nodzpyn-
rnasHasn moboman oi, Tak, B raasmyio nogrpynny
-4 |

B S




I rpyInel BXOAAT JHTHIT, HATPHH, Kanuil, pybunmit u ¢pan-
oMl — 210 noarpyamna gduTHA Li; mobodHas Ooarpynnoa
3TOH TPYIOIOBL 00pasoBaHa Menbio, cepefpoM M 30J0TOM —
aro noAarpynna megn Cu.

IMogofEo TOMY Kak 13 3JeMeHTOB HIpel «Jleros pebeHOH
MOMSET CKOHCTPYHPOBATE OTPOMHOE KOJUYSCTED DASIHYHEIX
npegMeTos (cm. puc. 9 Ha ¢. 14), Tak U U3 XMMHYECKHX 3Je-
MEHTOB MPUPOIA B YeJIOBEeK CO3NANH OKpYIHaiollee HAC MHO-
roofpasue BemlecTs. Enie HETHAHee IPYTad MOJETk: Togo0-
HO TOMY Kak 33 OYKBHI pycckoro amndaeurta obpasyiorT pas-
JAHYHEE HKOMOMHAIIHM, JTecATKHM THICAY cJoB, Taxk u 110
XUMHUYECKHMX 3JEMEHTOB B PA3IHYHBIX COUETAHHAX CO3JAN0T
Gosee 20 MUIIHOHOB HANMEHOBAHHH BelIecTB.

ITocrapaiiTech VCBOMTh SAaKOHOMepHOCTH o0paszoBaHAA
CJI0B — XUMHYECKHX (DODMYJ, H TOTA4 MHD BeOIecTE 0TKPO-
eTcd nepej BAMH BO BCEM CBOEM KPACOYHOM MHOTO0OpasznH.

Ho gns 2Tor0 BHAYANE BRIVIHTE CACAVION[HEe CHMBOJILI —
BYKBLI XHMHUUECKHUX aeMeHToR (Tabm, 1).

HA3BAHWA HEKOTOPEIX Tadnruua 1
XHMHYECEHX JJITEMEHTOR
st dettro Xuswwwecwit |1 Ee e
DlIeMeHTa A CHMBOJIA
Azor N Ju
ATOMHHMT Al AMOMEHH
Bonopoxn H Am
eneao Fe Deppym
Hamuii K Kanmii
Kannmmit Ca Kansummii
Kucnopor o 8]
Kpemamit Si Crnmmys
Maramni Mg Marmmni
Mapranen Mn Maprasen,
Mens Cu Kympyn




Oroxvarnue maba, 1

Haseauue X = Hponaaomenne ‘
XHMHUYSCHOTD s KHMHYECKOTO
CHMEOJI

ATeMeHTa CHMEOJIA I|
Harputit Na Harpusii :
Cepa s 3¢

Cepebpo Ag - ApresTym

Yroepoa C I1a :
Docthop P IIa

Xmop Cl Knop

InaR Zn JERTHZH

1. Mepuoauyeckad CHCTeMA XHMHYECKHX SJIeMEHTOD
(rabmuna) 1. H. Meaneaeepa. 2. IMepwogsl Goanimue
H mansre, 3. I'pynnel ¥ noarpynnsl — rjaasHad W Mo-
founasn, 4. CHMBOAB XHMHIECKAX 3JIeMEHTOE.

8 R0 ARROCORERRRRRERCRORRREEORODRRRRRRERARDER

1 Honraysics crnogapaMH (9THMOMOTHYECHRM, SHOMKIOTEIHTE-
CHHEM H XMMHYECKHX TEPMHHOR), HASOBHATE BAMKHeIIHe cRO-
CTEA, KOTOPEIE OTPAMEHB! B HASBAHHAX XHMHYeCHEHX 3JieMeH-
Tog: Gpom Br, azor N, drop F.

2 HD,]I}TM&f!TE, KAK B HA3BAHHH XHMHYECKHX 2JeMeHTOE THTAHA
H BEAHAOHA OTDAMKCHO BITHAHHE [DEBHEIDEYSCHKHMX MH[]JDB.

3 [Mouemy naTHACKOE HAZBAHAE 3oj0Ta Aurum (aypym), a ceped-
pa — Argentum (apreatym)?

4  PaccramuTe HCTODHIO OTKPBITHA KAKOIO-11G0 (10 BAIIEMY BEI-
fopy) XUMHYECKOTO 3/eMeHTa H O0BACHUTE STHMOIOTHE Ero |
HASBAHUMA.

5 SENHINHTE ¢« KOOPIHHATE #, T, €. Oofdoxerne 8 [leprogaaeckod
crucreme Jl. M. Mesgeneesa (noMep aneMeHTa, HOMED Nepioa
H ero BHA — Gonbluoi WM MATEN, HOMED MPYINOEL H 8¢ THO —
IVIABHAA WA No00YHAHA), LAA CAENVIOUIHK XHMHYeCKHX aJe-
MEHTOR: KANLOWI, THHK, CYDBMA, TAHTAN, BPOITHIL.




§ Xumudeckre ()OPMYJIbI.
5] OrHOCUTEeIbHAA AaTOMHAS
1 MOJIEKYJISIPHAA MAaCChI

Cocran NpPOCTEIX W CHOMKHBIX BEIIECTE XMMHUKH BCEro MH-
DA OTPAMAIOT DHMeHb KPACHEO W JAKOHHYHO B BUIE XHMHIUe-
ceux hopMyal XuMmudeckue opMyIEl — 3T0 AaHAJIOTH CJIOB,
KOTOPEIE SAMHCEBANT ¢ TOMOOIED OVKE — 3HAKOB XHMHYe-
CKHX 3JIEMEHTOE,

Bripazum MOIIBID XUMUYECKHX CHMBOJOBR COCTAB
CaMor'o PAcOpOCTDAHEHHOTO BEIIeCcTBA HA JeMie — BOIEL.
B monexyny BoAbl BXOZAT ABa ATOMA BOJOPOJA M OJHH ATOM
KHeaopoga. Teneps MepeReeM aTo Opealode e B XHMUYe-
CKYI0 (OpMYyIY, HCHOJAB3YA XHMHYECKHE CHMBOJB (BOJODO-
na — H u kucnopoga — Q). Uncno aTroMos B hopmyie 3a0f-
LieM ¢ IoOMOIIBD urdercos — Oudp, CTOANINX BHUAY CIIpa-
BA OT XMMHYECKOT0 CHMBOJA (HHIexc 1 nmos KHCIODOIA He
numyT): HyO (uurator ¢am-g8a-o»).

DopMyNBl TPOCTEIX BEIIECTE BOAOPOAA H KHCJOPOIA, MO-
JEKYJbl KOTODEIX COCTOAT H3 IBYX OOWHAKOBBIX ATOMOE,
sanuceiBaloT Tak: H, (unraror ¢am-gBa») m O, (umraior
«o-mBa») (puc. 24). :

Hro6Ll 0TPA3UTE YHCI0 MOJEKYJI, HCHONL3Y 0T Ko du-
YiueHmbl, KOTODBIE NHIIYT Hepefl XHMHUYeCKHMH GopMy-

“namMu: Hanpumep, samuce 2C0, (UMTAOT ¢4BA-13-0-TBA»)
03HAYAET [JEe MOIeKYJALl YIJIeEHCIOTO Tasa, Kaxxaad u3
HOTOPRIX COCTOMT H3 OIHOTO
ATOMA VIJEpoNa M ABYX ATO-
MOB KHCJIODPOIA.

AHaTOIHYHO 3alMCHIBAIOT KO-
aPALHeHTRL, KOTIA VEASRIBAIOT
YUCHO CBODOAHEIX ATOMOB XH-
MHYUECKOro ajieMeHTa. Hamps-
MED, HAM HYIHO 3aTTHCATH BhI-

pa;tenue: MATL ATOMOB 3eje3a CD \
Hy

M CEMB ATOMOB KucJjaopona, Ie-
JAKT ATO CcaenviommuM obpa- sl
soM: HFe n 7O,

Pasmepsl MOJeKys, a TeM  Pume. 24. Mogean Monexyn
0Oojee ATOMOE HACTONEKO Ma- 0 QOPMYJIE KHCIOPOIA,

JIbl, 9TO HX HEeBO3IMOMHO pac- BOOODOOA H BOMEL

3-Tatiprosam, B s, 15'3
el




CMOTPETE HAKe B JyulmHe ONTHYECKHE MHKDPOCKOMBI, mi-
OIHe yBenudeHHe B o—6 TeicAy pas. Hx Heposmok-
HO pacCMOTDETE W B B3JEKTPOHHBIE MHKPOCKONLI, 1ai0-
mpe  yeeanuenue B 40 000 pas. EcrtecTBenno, uto HHY-
TOMHO MAJIOMY pasMepy MOJIEKYJ ¥ ATOMOB COOTBET-
CTBYET W HHYTOMHO MAaJble HX MACCHE. Y4YeHLIe pac-
CUHTAJIH, HANPHMEpP, 4YTO Macca ATOMA BOAOPOJA pAaB-
Ha 0,000 000 000 000 000 000 000 D01 674 r, yro MOMCHO
npeacraBuTe Kak 1,674-107%4 p, macca aroma KHciopo-
Ja pasna (0,000 000 000 000 000 000 000 026 667 r, wan
2,667-107%%r, macca aroma yrnepona passa 1,993 - 10728 p,
a Macca MOJEeKYIR BOJABI pasua 3,002 10729 1,

HaraiiTe paccunrTaem, BO CKOJLKO PA3 MACCA ATOMA KHC-
nopofa Dojkille Macchkl aTOMa BOAOPOAA, CAMOTO JErKOTO
AJIEMEHTA:

2,6667 - 10 r
0,1674-10 ? ¢

AHAOHYHO, MACCA ATOMA yriaepoja GoJblle Macchl aTo-
Ma Bogopojga B 12 paa:

=16, T.e. B 16 pas.

=23
1,993 10 _EHP = 12 (puc. 25).
01674 -10 T r
Macca mosnexy/iel Bofbl GOJblIe Macchl ATOMA BOIOPOIA
B 18 paa (puc. 26). DTH BeAHUYMHEI NOKA3LIBAIOT, BO CKOJIb-
KO pas Macca aToMa JaHHOTO XHMHYECKOT0 3JIeMeHTA BOMNb-

12 aTomon 1 aram 18 atomom 1 mosexyaa
nofopors H yraepoga C sofjopopra H ~ sommt Hy0

Pue. 25. Macca aToMa yraepoga Puc. 26. Macca monmexyast
paBHa macee 12 aTomon BOJIBI pABHA Macce 18 aToMoB
BOAOPOAA BONODOXA

1




H 1 [0 16 (¢ e

1,00797 15,9904 12,01115

Bopopog Kucnopog ¥rnepog

A(H)=1 A(0) = 16 ALC) =12

Pue. 27, Kamneni aleMenT NMEET CEOR SHAYSHHE OTHOCHTEIEHOH
ATOMHOCH Macoh

e MACCHEI ATOMA BOMOPOIA, TO 8CTE ABAAKTCA OTHOCHTENb-
HEIMH.

B nacroaniee BpeMA VUEHBIE-(DU3MKH M VUeHLIe-XHMHKH
OPHAEPIKHBAITCA MHEHHH, UTO OMHOCUMENBHAA AMOM-
HOA Maccd 3IAEMEHMA — 3TO BEJHUHHA, NMOKA3BIBAK)-
mas, BO CKOJMBKO pas Macca ero atroma Gosxeine '/, maccs
aroMa yriaepoga. OTHOCHTEIRHYID ATOMHYI maccy obo3Ha-
yaoT A, Tie r — HauaAnEHAA OyKBa aHIVIMICKOTO cloEa rel-
ative, 9TO O3HAYAET «OTHOCHTENRHEIN» . Hanpuwmep,

A(0)=16, A(C)=12, A (H)=1.

Ka:xoelil XUMHUSCKHE sJjeMeHT MMeeT CcBOe 3HAUeHHe
OTHOCHTENLHON ATOMHON Macch (pue. 27). 3HaueHMA OTHO-
CHTENLHBIX ATOMHBIX MACC XHMHYECKHX AJeMeHTOR YHEasa-
HBI B COOTBETCTRYVIOMMX UM KieTkax Tabnunet I1. M. Merje-
JEEBA.

AFamOrHYHO OTHOCUTENBHYI0 MOJIEKVAADHYIO Maccy Be-
mectea obosnaganT M, Ranpumep M (H,0) = 18.

A_u M_ — BEITWYHHE], KOTOPbIE HE HMEIOT eJHHHI] H3Me-
DeHHA.

Urofbel y3HAThL OTHOCHTENBHYVIO MOJEKYJIHADHYIO Maccy
semniecTBa, He 0DASATEIBHO OEAHTh MACCY ero MOJEeEYJIhI
Ha MAaccy aToMa Bogopojaa. Hy:¥HO OIPOCTO CAOKATE OTHOCH-

= 55
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TeNBHBIE ATOMHBIE MACCH] 3/IeMEHTOR, ODPA3VIONTIHX BellecT-
BO, € yHeTOM YHCJA ATOMOE, HAIPHUMe]:

M (H,0) = 24 (H) + A (0)=2-1+ 16 = 18,
M (CO,) =12+ 16+ 2 = 44,

Xnvugeckas QOPMYIa COLEPIKUT BAXKHVIO UHDOPMAIINIO
0 pemecrse. Hanpumep, Gopmyna CO, noxaseigaer ciaemyio-
LIYI0 WHPOPMALILN;

1. KoHKpeTHOe BELIECTBD — YIMIEKHCTBII Ta3.

2. KauecTeeHHBIl COCTAR — COCTOMT U3 JABVE 3JIEMEHTOR:
VIVIEDOMAa M KHeJI0poa,

3. Tu1r BemecTra — ClO#HOE BEMIECTHEO.

4. KosmyecTsenHbIil cOCTAB BeNIECTBA — B MOJEKVJIe
coftepxiuTed 1 aToM yraeposa U 2 aToMa KHCA0pPOIA.

5. OTHOCHTENEHYIO MONEKYIAPHVIO MACCy — MJCO,) =
=12+16-2 = 44,

6. CooTHomeHHe Mace aleMEHTOB B 3TOM BemIecTBe:
m(C): m(0)=12:32=1:2,6.

7. MaccoBnle 10K 37€MEHTOR B 9TOM BeIllecTse, HOTOREIE
PACCYHTBIBAIOT 1O (hOpMYyJIe:

A (3)
M (B-Ba)’

w(3d) =

rae w(3J) — MaccoBas J0J#A eMeHTa D B BEILECTEE;
7l — 9HCI0 ATOMOB 3JIEMEHTA J B BelllecTee:
A (3) — oTHOCHTeNBEHAA ATOMHAN MAacCa 3JeMeHTA D;

M (B-Ba) — OTHOCHTENBHAR MOJIEKVJADHAM Macca BEMIE-
CTBA.

36
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PaccunTaenM MACCORBEIE L0OJH JEMEHTOB YIJIEDOga H KHC-
JOpoga B ¥TJSKHCIOM rase.

w(C) = 1;;'2 — 0,2727, Wi 27,27% .

w(0) = £:18 = 0,7273, wan 72,78%.

1. Xumnueckaa opmyna. 2. Hagexest u xoaddmomu-
enthl. 3. OTHOCHTenbHAR aTomMHax macca (A ). 4. Or-

HOCHTEIBbHAN MoJexkyiaapHas macca (M), 5. Macco-
BaA JI0JA AMEMEHTA B BellecTEe.

PSRN,

® BDoecGeeOEEDECERNADGRBREcRERADROERREROORDeRSRERARRRED

1 Yro ozuauator aamuen: 3H; 2H,0; 50,?

9 BanuupTe (QOPMYIY CAXAPO3E, BCTH MABECTHO, UTO B COCTAR BE
MOMEKYIL BXOAAT ABEHANIATH ATOMOB NTJIepoja, ABAALATEH
ARA ATOMA BOACPOIA 1 ONHHHAALATE ATOMOB KHCIOPOAA,

3 Henoneava pucyrox 6 (oM. c, 11}, sammmmure QopMynsl Be-
MECTE W PACCHHMTANTE HX OTHOCHTENEHBIE MONeKYIAPHLE
MACCEL, '

A O garoil opMe cYIIeCTBOBAHHA XHMHUSCKOTO JTeMeHTA KHCIO-
[0la TOBOPUT KAMAAA Ha clefyionmx sanucefi: 30; 50,; 4C0,7?

5 MogemMy OTHOCHTEILHAA ATOMHAA H OTHOCHTENBHAS MOAEKY-
JIApHAA MACCEl HE MMET eqHHHI HaMepennn?

@ D xaxoM ua semecrs — 50, nmu S0y — MACCOBAA A0JA CEpbI
donksme? OTeEeT ToITEEpAHTE PACTeTaMM.

- Briupciite MACCOBRIG AOJH 2JeMeHTOB B asoTHoll KHenoTe
HNO,.

8 Ilatire momEyID Xapartepucrury ramxoasl CgH, .0, menmois-
ays npumep onucanna CO, (e, e. 36).




['maBa 1meprBrasa
ATOMBl XMMUYECKHUX DIEMEHTOB

§ OcHOBHBIE CBEIeHUA
6 0 CTPOEHUH aTOMOB

Brr y:xe 3paere, uto M0G0l XHMHYecKHH 3/eMeHT, Kak
NpPABHJI0, MOMKET CYIiecTBOBATEL B Tpex (hopMax: cBobogHEe
ATOMBI, IDOCTREIE BEIIECTBA H CAOKHEIE BeLlecTBa., PaccMor-
PHUM NePRYIO QopMy — cs000dnble amombt (puc. 28).

[lonAaTHe amom BO3HUEKIO ellg B aHTHYHOM MHDE IJdA
0003HAUYEHHA YACTHI, BellecTBa, B mepesoge ¢ rpeweckoro
amom O3HAYAEeT ¢« HeJde IMMBIH».

Wpnaugcxnit dusnk CTOHM Ha OCHOBAHWUH ONLITOB MDPH-
LIejl K BRIBOAY, HYTO SJCKTPHUECTRO [EPEHOCHTCA MeJb4aii-
IIHMHA JaCTHIIAMM, CYIIeCTBYIOIIMMHU B ATOMAX BCEX XHMH-
gecKHx anemenToR. B 1891 r. CroEu npeiiosiua oTH gacTH-
LBl HAZBATE JACKMPOHAMIL, YTO NHO-TPEYECKH O3HAHAET
«AHTADE .

Hepes HECKOTBKO JIET MoOcJe TOTO, Kak aJeKTDOH IOJY-
Yl CBOE HasBaHMe, aurnwmitickuil ¢uanr xozed Tom-
COH M (hpaHny3CKHil (UMK
Han Tleppen gokazamu, 9ro
AMeKTPOHEL HeeyT Ha cefe or-
PHIATENLHEIH 3apAg. ITo Ha-
HMEHBIIHH OTPHOATeTLHEIH
2apajn, KOTOPLIH B XHMHH
OPHHAT 3a egdHHny (—1),
a M. Tomcom pame cy-
Meq OUpefelUTh ero Maccy
(ona mourn 8 2000 pas MeHE-
IIe MACCEI ATOMA BOZOPOAA).

H:x. Tomcon u HE. Tleppen
COEAMHATN IIOJHCA HCTOYHH-
Ka TOKA ¢ ABYMHA MEeTAJLIHYe-

Puc, 28, Yuenrsle moryr CEHMH OJIACTHHAMHE — KAaTO-
choTorpalUpoRATE ATOMEI JoM H aHOI0M, BOAAHHBIMNIA
35




HDTDK anem‘pﬂﬂun

, OpeueHIe
CTeRIA

i "'.'n't# T T‘aﬂuﬂ""ﬂﬁﬁ

Puc. 29. Karoguas tpyira . Tomcora

B CTEK/JAHHYIO TPYOKY, M3 KOTOpOi#f OBLT OTKAYAH BO3IYX
(puc. 29). Ilpu mogadue Ha MIACTHHLI-DJIEKTPOBI HANDHIKE-
uuA 0KoJo 10 TEICHY BOJBT B TPYOKE BCHLIXHBAJ CBETATI[HIH-
CA paapsf, a oT Kartoga (OTPHIATENBHOTO HONCA) K aHOMY
(Moo HUTENLHOMY MOJIOCY) JeTe I YaCTHIIE, KOTOpbIe yue-
HEIE CHAYAMA HAZBAJIH KAMOoOHLLMU JAYHaMi, 4 3aTeM BLl-
ACHMUIN, 9TO 3TO OBLI HOTOK BJEKTPOHOB. JIeKTPOHEL, YIapsH-
Ach 00 ocobble BeOIecTBA, HAHECEHHEIE, HATIPHMED, Ha SKpaH
TeIeBH30PA, BRI3BIRAIOT CEEUEHHE,

Brln cnellaH BBRIBOA — JMeKTPOHBI BEIPRIBAKTCA 13 ATO-
MOB MATEePHAJA, U3 KOTOPOTO CAeNAH KATOMd.

CrobogHbie 9JeKTPOHBI MIH [OTOK HX MOMHO HOIYUHTh
H ApYyrEME choocofaMM, HAOPHMEp NPH HAKANWBAHHHM Me-
TAJANHYeCKOH TTPOBOJMOKH WKW TPH NaJeHHUW CBeTa Ha Me-
TaNAEL, 00pa30BAHHEIE XMMHYECKHMH 3eMeHTAMH I'IAaBHOW
moarpyonst 1 rpynner tabnunst 1. M. Mergeneesa, HaIpH-
Mep Ie3HH.

Ho He ToNLKO 3JEKTPOHE BXOAAT B COCTAB aTOMOB.

dusnk Anpn Bexrepent obGHADYAHAN, YTO TPHPOAHBIH MH-
Hepas, copep:alluii colk ypaHa, TOMe HMCIYCKAET HeBe-
I0MOE M3AVIeHHe, 3acCBeYHBAA (OTONIACTHHKH, 3aKPHITHIE
OT cBerTa. DT0 fABJeHHe OLLIO HA3BAHO paduoaxKmuseHo-
cmubio.

PaanuuaioT TPH BHAA PAJAMOAKTHBHEIX ayueii (puc. 30):

* (i-JIVHH, KOTOPRIE COCTOAT U3 O-9aCTHIl, HMEIOLIHUX 3apas
8 2 pasa DoJblle 3apAJA 3AEKTPOHA, HO € [IOJNOMKUTEILHBIM
3HAKOM, ¥ Maccy B 4 paza GoJblne Macchl ATOMAa BOAODOIA;

+ B-nyuu mpencTaBAAIOT CODOH NOTOK SJIEKTPOHOB;

* Y-JIY4H — 3TO 3JAeKTPOMATHHTHBEIE BOJIHBI, HE HECyIIie
3NEKTPHYECKOTO 3apaja.

59
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L 1 OTH OTKDBITHA NOKA3AIH,
£ ¥ B 4ro amom umeem cromcnoe
CMPoeHUe — COCTOMT M3 Do-
Jee MeIKuX (3JeMeHTapHLIX)
YacTHIL.

Kak e yerpoen arom?
B 1910 r. 8 KemOpum:ce,
- -+ oaus Jlongona, Jpuect Pe-
' sepdopA co CBOMMH yUeHHKA-
MI H HOJUIETaM¥ M3yuall pac-
CeMBAHUE ((-4aCTHIl, IPOX0-
JAIIUX  Yepe3 TOHEHBLKVIO
30J10TYI0 (DOABIY M MONALAB-

Puc. 30. Pacmenaenne UK HA 9KpaH. Anbda-yacru-
PAAMOAKTHEHOTO HEIVIEHHS OBl OOBIMHO UYYThE OTHJIOHA-
B BJEKTPHIECKOM 008 JHCE OT NepEOHAYAILHOIO HA-

NpaBleHWs, BCETO HA OJHH
: rpagye, IOOTBEpPIMAAA, Kasa-
J10CE DRI, PABHOMEDHOCTE H OJHOPOIHOCTE CBOIMCTE ATOMOE 30-
ngora. M Bapyr — o ayno! — HeenefoBaTenn saMeTHIN, UTO
HEKOTOPEIE ((-YACTHIEI PDE3K0 M3MEHSIH HAUDABICHNE TBH-
¥KeHHA, OyATO HATATKHBATHCH HA KAKYIO-TO Iperpany.

Pasmectus axpan nepen Qonsroii, 9. Pesepdiopn cymen
ODHADYRATE Jajke Te pefuaiillide cAVYAN, KOTAA O-4ACTH-
Ibl, OTPAZUBINNACE OT ATOMOB 30JI0TA, JeTelu B o0paTHOM
HATPABJICHHH,

Pacuers: noxasanm, uro nabmogaeMbie HMH SBIEHIA MOT-
1Y OPOH30HTH, ecan OBl BCH MACCH ATOMA H BECh 70 To0MH -
TEJIBHBIH 3apsA/ OBLTH COCPEN0TOYEHE! B KPOXOTHOM HEeHTPAb-
HoM fAjape. Pamuye agpa, Kak BeiscHuiock, B 100 000 pas
MeHpIIe PajiHyca BCEro aToMa, TOH ero obJacTH, B KOTOpDOIl
HAXONATCA JEKTDOHEI, MMEHIIHe OTPUUATeNRHBIH 3apai.
Ecan npumesnTs obpasnoe cpaBHeHHe, TO BeCh 0DBEM ATOMA
MOMKHO yHORODHTE cTafuory B JlymEnKax, a sgpo — dyr-
OONBHOMY MAYY, TOJOMEHHOMY B HEHTD MOJIA.

ATOM 1100070 XHMHYECKOTO BIEMEHTA — Kak Gbl Kpo-
xorHAaA Conneunasa cucrema. [losToMy Takyio Mozens arto-
Ma, NpejlioKeHHy0 o, PesepdopaoM, HA3LIBAIOT NAdHE-
mapnou.

Ho u aro He Bce. OraspiBaeTcH, M KPOIIEYHOE ATOMHOE
AAp0, B KOTODOM COCPEZOTOYEHA BCA MACCA aTOMA, COCTOMT
M3 YACTHIL IBYX BUJOB — IPOTOHOR H HEHTPOHOB.
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ITpomonwst uMeT 3apsA], PABHEIN 3apHaay 8IeKTPOHOE,
HO OPOTHBOOOMOMHLIN mo auaky (+1), ¥ Maccy, IPpHEMEDHO
PABHYIO Macce aToMa BoAopoja (OHA NPUHATA B XMMHH 34
epuuniy). ObozHAUAITCA NPOTOHEI 3HAKOM [p (umm ph).
Heiimpornwnl He HecyT 3ap#Afa, OHH HeHTDATBHEI H UMEIOT
Maccy, NpUMepHOo PABHYIO Macce NpoToHd, T. e. 1. ObozHaua-
10T HeHTPOHEL 3HAKOM |72 (mam ),

JnextTponsl ofosHauamlT sHaxoMm e (tabn. 2). Tar xak
MACCOH BIEKTPOHA, HUMTOMKHO MAJIOH, MOMHO NpeHeOpeus,
TO OYEBHAHO, YTO B fAPE COCPEAOTOYEHA BCH Macca ATOMA.

CyMMy 9Hces TPOTOHOB M HEHTPOHOB B &TOME HA3LIBAIOT
Maccoebim Hucnom. Hanpumep, MacCOBOE YHCJIO aToMa

AMIOMUHIAS
13 i e 14 = 2T
UHCIO HHCITD MACCORBROR
OROTOHOE HellTpoHOs HPCAO

IMockoneKy aTOM DJIeKTPOHEHTPANEH, TO TAKIKE OYeBHI-
HO, 9TO YUCAO0 NPOMOHOE U IAEKMPOHOS 8 amome odu-
Hakoso. OHO pasno NOPAOKOBOMY HOMEpPY XUMUYeC-
rozo aaemenma B Ilepuoguuecxoil cucreme II. M. Men-
aejeesa. Hanpumep, B sjpe ATOMA JKele3a COOEpP:KHTCA

OCHOBHHIE X APAKTEPHCTHEI Tatauya 2
SIEMEHTAPHBIX HACTHIL
SacTII . A Macea 3a IMpumMevanme
obo3HAYeHHE Bapal p
[Mporosn, p' 1 +1 Yueno nporoHos pABHO
NOPAJKOBOMY HOMEDY
ANEMEHTA B Tabanme
. H. Menjgeneera
Heittrpon, n? 1 0 Yucno HelTPOHOB HAXOJAT
oo thopmyne:
N=A-Z
DnerTpoH, € 1 = Hieno sekTPOROR PABHO
1837 NopAIKOBOMY HOMEDY
SIeMEHTA B Tafamme
. M. Meujgeneena

7
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26 mpoToHOB, A BOKPYr HApa pacmoiaramTca 26 alexT-
POHOB,

A Hak onpelelHThE YHCI0 HelTpoHos?

Kak BaM y’Ke H3BeCTHO, Macca aTOMa CKJIAABIBAETCH H3
MacChl OPOTOHOB M HelTpoHOB. 3Haf HOPAAKOBEIH HOMED
axementa (£), T. €. THCI0 DIPOTOHOE, H MactoBoe HHcao (A),
paBHOe CyMMe YHCes MPOTOHOB H HEHTPOHOB, MOMCHO HANTH
upeso HeHTpoHoB (N) no dopmyne:

N=A-Z.
HanpumMep, 4Hc/iI0 HEHTPOHOR B ATOME 3eJie3a PARHO!
a6 — 26 = 30.

CocTag ATOMHEIX Allep XUMHYECKHX aleMedTos Ne 1—20
B Tabnume II. 1. Mengeneesa npeacrasies Ha pucyHKe 31.

Ay
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Puc. 31. CocTas ATOMHBIY A1eD XHMHUYECKHUY 3I8MEHTOR
(KpacHBIE WAPUKE — OPOTOHEB!, MOAYORE — HEHTPOHE)
rabnuner 1. H. Mergeneesa N 1—20




1. ATtom — caomxuan HelTpamsHasm YACTHOA, COCTOH-
mAA H3 MPOTOHOE, WIEKTPOHOE H HeliTporos. 2. B Tad-
aule 2 npuBeleHbl HEKOTODBIE XAPAKTEPHCTHEM JTHX
uacTui. 3. Bea macca atoma cocpenorouena B ero si-
Pe, 00BEM KOTOPOTO YPe3BBRIMAIIHO MAJ Mo CPABHEHNI0
¢ obmemMoMm artoma. 4. Atom MICKTPOHRIITPATIEH, TaAK
KaK COJepHHT OAHHAKOBOE YHCJIO IIPOTOHOB W JJIeKT-
POHOB, PaBHOE HNOPAIKOBOMY HOMepy adementa B Ile-
puognueckoii cucrene JI. M. Mengeneera.
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Kaxie Hayuisie OTEPEITHA NOKA3AMN, TTO OTOM — CAOMKHAS
YACTHILA, YTO OH eaum?

Obsacaure caosa A. M. Byraeposa, KOTOPLIL aagoaro qo or-
EphiTaa A, Bexkepend nucan: « AToMLT He HeZRAHMBL 110 cBoeil
[IPHPOJIE, & HEASTHMEL TOJILKO JOCTYIHBIMH HAM HEIHE CPecT-
BAMH,,, ¢

Onpegenure 4HMCI0 NPOTOHOR, 3ACKTPOHOE i HEHTPOHOB B a10-
MAax sJeMeHTOR: HATPpuA, hocdopa, sonora,

Honssyack aTHMONOTHYECKNM clAoBapeM, o BACHATE, HOYeMy
[LIAHETADHYI0 MOJe]b CTROSHHA aToMa, Ipefiokerayo 3. Pe-
Sep(POPOM, HASBIBAKOT TAKMKE HYKJTeapHoi, [loueMy MpoTomns:
I HeifTPOHEI BMECTE HASLIBAOT HYKJIOHAMMT

Hopanxorkiit Romep anementa & Tabmune 1, U, Mengeseesa pa-
BeH 35. Kakoil ato anement? Yemy PaABEH 3ADAL AAPA erg ATO-
Ma? CKOIBKO DIPOTOHOE, 316K TPOHOE | HellTpoHOR B ero aTonMe?

HU3meHeHUSA

§ 7 B COCTaBe Anep AaTOMOB
XUMUYECKHX 3JIEMEeHTOB.
W3oTonkl

HTak, MBI BEIICHHIIH, YTO ATOM — MeTbyafiias HACTHIA
XHMHYECKOr0 2JIEMEHTA — ABAAETCHA CA0KHBIM 06pA30BaHMH-
€M NIPHPOAEL, NOCTPOEHHBIM H3 TPEX BHIOB 3JIEMeHTADHBIX
HACTHIL — [POTOHOR, HEHTPOHOB U 3JIEKTPOHORE,

[Tosoxenne xuMHIYeCKOro aIeMenTa B rabaume . H. Men-
AETIEeBA 3ABMCHT OT BeNIMYHHEl 3apAja Afpa aroMa, T. e.
OT umcia TpoToHoE B HeM. Ilonpobyem mpegcrasnts cebe,
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uTo OVIOeT, ecHAH MH3MEHMTh YHCIO0
S / OpPOTOHOB B AOpe, T. €. 3APAL ATOM-
£ Horo Aapa. HoHeuHo Xe U3 HCXO[-
HOTO 3JeMeHTA OOJVYATCA COBCEM
IpVrHe XEMHUeckue agemenTsl. Ta-
KHe IPONecchl HasbiBAalOT fdeprbl-
B Mu  (pHe. 32), OHM HPOMCXOLAT,
W Hanpumep, Ha ConHne, rge #AApa
= ATOMOB RBOAOPOJAA COEIHHAIOTCA U
@ 0" pfpasyiorT ALpA ATOMOB Tenms. OTH
Puc. 32. Cxena lel‘Jll;EECLI NPOTERAKT C BRIIEJIE-
HHEM OTPOMHOTO KOJHYECTBA 3HED-
U, 34 CYET KOTODOH H CYIECTEYET
JHH2HE Ha demae. [logobHEEIe Dpoiec-
CEI 9eJIOBeK HAVUHJIICA IPOBOIUTE W Ha demuae. Meura amxn-
MHKOE 0 NIDEBPAINEHNH HeDIaTOPOJHEIX 3JIeMEeHTOB B 30JI0TO
crTana BosmoskHOIL. Ho ans nporexkadmns sTHX OTPOIECCOB
HV{HO 3ATPATHTE FPOMANHVI) 3HEPTHK), H TAKOE 30JI0TO OV-
AeT CTOHTE B COTHH Das Jopore Jo0BIBAeMOoro OOBRIMHEIMH
crocofaMH.

Ecnn ke, He MaMeHAA YHCI0 MTPOTOHOE B ATOME XUMHUYe-
CKOr'D 2JIEMEHTA, T. €. 3APAN AIpPA, HEAMEHUTEL YHCI0 HEHTPO-
HOB, TO MOGHHO OIPEATOIOMEHATE, UTO MOJOHEHHSe XAIMHYECKO-
ro anemedTa B radnume I, M. Mengencesa He MaMeHEHTCH,
T. 8. M3 HCXOIHOIO XHMHYECKO'O 3JIeMeHTA He DﬁPHSFETGﬂ
HOBOT'O XUMHYECKOT0 3JIEMEHTA, IT0 OVIET BCe TOT e XHUMU-
YeCKHH 3JIeMeHT, HO ATOMEIL ero 6YAVT OTJHYATECH 0T HOXO/-
HLIX CBOEH Maccoii.

a
2HE

AIEPHOrO IIpomecca

PazHOBHIHOCTH ATOMOE OZHODO H TOTO e XHMH-

* YEeCcKOTO 3JeMeHTa, HMeOIIHe 0MHHAKOBLIH 3apas
ANpa, HO PAZHOE MACCOBOE UMCIIO, HA3BIBAIOT H30-
TOMAaMH.

CIOBD u30M07 COCTONT M3 IBVX IPeYECKHX CIOB: L30C —
¢OAUHAKOBERIN® W monoc — «MecTo», 000o3HAYAeT «3aHH-
MAKIIWH ofHO MecTor (KaeTKy) B Tabnmue . M. Menge-
JIEERA.

AMMHYECKHE DJEMEHTEI, BCTPEMAKNITHECA B TMPHpOIe, ARB-
JNANTCA CMEChI0 H30ToNoR, Tak, yriepoa HMeeT TPH H30TONA
c MaccoBeIM upcaom 12, 13 u 14 (puc. 33); kucmopol — TpH
M30TOHA ¢ MACCOBRIM uncaoM 16, 1T m 18 n T, 1.
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OBEIYHO NOPHBOAUMBIE B
rabaune . WU. Mengene-
EBA OTHOCHUTENLHEIe ATOMHLIE
MAaCChl XMMHYECKHX aJeMeH-
TOB ABIAIOTCA CPEJHUM 3HA-
YEeHHEeM ATOMHLIX MAacc MIpu-
POAHOH ¢CMecH M30TONOR IaH-
HOrO 3JIEMEHTa ¢ Y4eTOM HX
OTHOCHTENLHOIO COAEDPIKAHUA
E NIPHPOJe, TI0BTOMY WX 3HA-
HEeHHA YACTO HMEIOT ApOoDHEIe
aHauyenua. Hanpmmep, aro-
MEI IPHPOSHOTO XJIOPA IIPej-
CTABAAIOT coboH cMecs ABYX
HU30TONOB ¢ Maccod 35 (ux B

Q0000D .,
Q00000

QOB 130
000090 °

Q000D .\
Q00000 *°

Pue. 33. Cocras aToMHRx agep
HEOTOMOE VIepoga

(Kpacwnle MapHKy — OPOTOHE],
ronybele — HelTpoHEL)

Haorons

npupoge 75%) u 37 (ux 25 Yn); cHesoBaTENBEHO, OTHOCHTE -

HaA aTOMHAA Macca xjopa passa 35,5 (4,(Cl) =

35-0,75 +

+87-0,25 = 35,5). Msorons xJI0pa 3aMMChIBAIOT TAK:

{7Cln {7

Cl.

XHMHueCKHe CBOHCTRA M30TOTIOB XJI0Da COBEPIIEHHO OJ11-
HAKOBBI, KAK W H30TONOE GOJBINHHCTBA XHMHYECKNX 3J1e-
MEHTOB, HAIIPDHMED KAJIUA, APTroHAa:

d'DK H -Iﬁ

9K, §8Ar i #0Ar.

Oanaro WM30TONBI BOMOPONA CHABHO PASTHUYAITCA [0
CBOMCTBAM H3-3a2 PE3KOI0 KPATHOIO VBETWYEHHA HX OTHO-

CUTRJBHOM ATOMHOH MacCChl;
HM [ay{e OPHCBOEHbI HHIH-
BHAVAJILHBIE HASBAHUA H XH-
MUYECKHEe 3HAKH: TPOTHH —

{H; nmefirepuii — #H, umm
fD; rpurmii — $H, wmm 3T
(puc. 34).

Teneps mMbl MoOMeM gaThb
coBpeMeHHOe, Dojee cTporoe
H HAYYHOE ONpPele/leHHe XH-
MHYeCHKOT0 3/IeMeHTA,

® %3

H D T

Pue. 34, Cxemel g1ep aToMon
M3OTOIOE BOAOPOIA

(xpacHEIE MADHKN — NPOTOHEL,
roayieie — aedTponnr)

XHMHUECKHH 3JeMeHT — 3To COBOKYOHOCTE aTo-
MOB C OAHHAKOBLIM 3aPANOM SADA.
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T
il 1. fgepusie npouneccel. 2. [lpespamenna saemMeHTA.

i ‘E‘i,'- 3. Hzotoner., 4. Hzotomer Bomopoga.
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1 Kax BuI nymaere, nouemy uzoronsl kanua J(K u aprona {{Ar,
HMelNlHe 0IHHAKOBRIE MACCH, NIPOABIAIT PA3HEE cBOcTRaY

2 IMouenmy s rabauue 1. M. Meggeneena orHOCHTETEHAT ATOMHAA
Macca aprora Gonaxa k40, a kanwas — x 397

9 Tlonkayach HAJBAHNAMHA 2JeMeHTADHEIX YACTHII, HE KOTOPBIX
COCTOAT ATOMHEIE AIpA, LAHTe IPVI0e ONPeeieHHe HE0TOI0R.

4 TMobgenMy HIOTONE] XI0DA OOHHAKOBBL Mexay coboil no csoiicT-
BaM, TOTAA KAK cBOHCTEA M3OTONOR BOAONOLE PAIHATCAY

5 Hogemy gelitepHeryio Bogy D,0 HasoipawT rasernoil sojgoii?

[Mpurorossre coobmenne « Cpasnenyue croiicTe Jerkoil 0 TAMe-
NOH BOARI: , TOARIVACE JOTOIHATEARHON THTEDATVDOH.

6 Haitanme B rabmune II. H. Menneneera Tpu napsl sieMeHTOE,
Vv KOTOpEIX, HonodHo nape Ar — K, sHauasne pacnoloien ae-
MEHT ¢ G0ABIIHM IHAYSHHIEM OTHOCHTENRHON ATOMHEOH Macch,

§ Crpoenne 3JIeKTPOHHBIX
_i 000JI0UeK aTOMOB

Mgel BREIACHWIIHN, YTO CEPAIE ATOMA — 3TO ero Aapo. Bo-
KDVI HEro pacoofaratoTcd aneKTpodsl. OHH He MOTryT OBITh
HEeOOABHMHBL, TAK KA HEMEIJIGHHO VIIATH DRI Ha AAD0.

B mauane XX B. ObljIa OIDHHATA NAAHEMAPHAR MOOedb
CMPOeHUA QMoMd, COTIACHO KOTODOH BOKDYD 04MeHL MAJIO-
ro IIo pasMepaM DOJOHTEIBHOID Apa JBHAVTCHA AMERTPO-
HEIL, IIOJI0DHO TOMY KAK BRAIMTAKTCS [LIAHETR! BOKPYT COnHIA.
HansHeRIe HCCAe 0BANKA IIOKASAIH, UTO CTPOEHHE ATOMA
3HAYHTENBHO chaorHee. [IpobieMa cTpOeHHA ATOMA OCTAETCS
AKTVAILHOH U 1A COBPEMEHHON HAVICH,

JneMeHTAPHBIE YACTHILEL, AP0 ATOMA, ATOM, MOJeKyJa —
BCE BTO 00BEEHTHI MUKPOMWPA, He HADTIOAaeMoro HaMu. B HeM
OelicTBYIOT MHEBIE 3AKOHEl, Y8M B MAKDOMHDE, 0DREKTEl KOTO-
POr0 MBI MO3eM HaOIIoJZaATE WK HENOCPEICTERHHO, WK ¢ TI0-
MOLIBI0 NpufopoR (MHKpOCKON, Teneckonm W T. 1.). Ilosro-
My, oDCYIKIAS JAaJlee CTPOSHHE 3JeKTPOHHEIX 000I0Ues aTo-
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MOEB, OVIeM MOHHMATE, YTO MBI COZJAEM CBOE NDeICTABJIEHHE
(Mozmens), KOTOpOEe B 3HAYHTENBHOH CTENEHH COOTBETCTBYET
COBPEMEHHEIM B3TJAJAM, XOTA U He ABRIAeTcH abcoJI0THO Ta-
KHM e, Kag ¥ yaeHoro-xumura. Hama Mogens ypoine=Ha.

DIeKTPOHBI, ABHIAACE BOKDPYT Afpa aToMa, 06pasyioT B co-
BOKVIIHOCTH ero 3/eKkmpoHHyo oborouxy. Yucno anexT-
pPOHOB B 000OJIOYKEe ATOMA PABHO, KAK BBl y3Ke 3Haere, 4uC-
Iy HPOTOHOB B AJIPE ATOMA M ONpefelseTcd IOPAJKOBEIM,
HJIF ATOMHEIM, HoMepowm ajemenTa B Tabmume I1. M. Menge-
neepa, Taw, sdexTpoEHEas 0boIOUKA ATOMA BOJOPOIA COCTOUT
H3 OJHOTO EIJ!EETPDHH, XxJopa — H3 CeMHANITATH, 30J10Ta —
M3 CEMHIecATH AeBATH. Kak ke IBHMKYTCA aneKTpoHE? Xa-
OTHUEeCKH, 1HOJ00HO MOITKAM BOKPYr ropAel JaMmodKn?
Wnu e B KAKOM-TO onpejelieHHoM nopaake? OxkassiBaercH,
MMEHHO B OOpele/leHHOM DOpAJKe.

DIeKTPOHEI B ATOME pasnuualoTcd cBoeil sHeprueil. Hax

; NOKA3BIBAIOT OMILITH, OOHH H3 HUX IPHTATHBAKTCA K AIDY

cHILHee, Apyriue — cnabee. I'JlaBpHads NpHUYWHA 3TOr0 34-
KJIOYASTCH B PASHOM VIAJeHHH 3JIeKTPOHOB OT AJpa ATOMA.
Hem Oouke JIEKTPOHBL K AAPY, TEM OHHM NPOYHEE CBAZAHEL
¢ HUM ¥ MX TPYIHEEe BRIPBATE H3 3JEKTPOHHOH 000JOYKH,
a BOT 4eM Jafblle 0HH OT AAep, TEM JIETYe HX oTopBaTs. Due-
BHAHO, UTO I0 MEDE YIaIeHHA OT A4PA ATOMA 3AMAC 3HEPIHH
anexTpoHa (E) yBenuuusaeres (puc. 35).

DNeKTPOHEL, ABHXYIOHecHa BOmMuan A1-
pa, Kax OBl 3aropauBeaioT (IKPaHUPYIOT) E
AP0 OT APYTHX 3JeKTPOHOB, KOTODLIE
NPHTATHEAIOTCH K AApY ciabee W ABH- 4— 32
syresa Ha DoNbIIeM VAaJeHHMH OT HEero.
Tak 0DpazyIOTCH 31EKMPOHHbLE C/LOW B
anexTpouHoii obonouke artoma. Kasabrii
MIEKTPOHHEIR CI0H COCTONT H3 3JMeKTPO-
HOB ¢ DAHBKHMH B3HAYMEHHMAMH 3JHEDTHH; 2

8
MO3TOMY 3JEKTPOHHBIE CJIOM HA3LIBA-
0T ellle IHEepZemuUYeckumu YpPosHAa-
mu, Hanee mel Tak u GyJAeM TOBOPHTEH: La=ss2
«DIeKTPOH HAXOAHTCHA HA ONpee/IeHHOM " i

SHEPTeTHYECKOM YDOBHE» .

Tuciao samodHAeMBIX aJeKTpoHaM#d  Pue. 35. Maxcn-
JHepPreTHYecKHX VPOBHEH B ATOME DABHO MAJBLHOE HHCJI0
womepy nepuoaa B tabauue I1. M. Menge- 27CKTPOHOB HA
NeeBa, B KOTOPOM HAXOMHTCA XHMHde- SHEPIETHHECKOM
CKUH JJIeMeHT. SHAUMT, aneKTpoHHas YPOBRHE
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obosouka atomos 1-To HEPHOAA COAEDHUT OMNH FHEPreTHYe-
CKMH YPOBEHE, 2-ro epHoja — asa, 3-ro — Tpu u T. 1. Ha-
NpHMEpD, B ATOME A30TA OHA COCTOMT M3 JBYX JHepreTHue-
CKHX YPOBHEH, a B aTOMe Maruus — M3 Tpex:

b o b3

T b \-. T l‘ 'y \\\. b

. b Y \ % \ oy

N (+7) ) | (+12) | | |
2 5 9 8 3

MaxcumanpHOe (HAHDOJBINEE) YHCIO BJIEKTPOHOB, HAXO-
AHMHXCH HA JHEPreTHYECKOM YDOBHE, MOYKHO ONpefeiuThb
no qopmyate: 2n?, roe n — Homep yporus, ClegoBaTenbHO,
nepebiil JHePreTHUYECKHH YPOBEHB 3all0JIHEH TP HAJIKIHH
HA HEM JIBYX 2JeKTPoHOB (2 - 1° = 2); emopoii — npu Hann-
4HI BOCHMH 3/1eKTPOHOB (2 + 22 = 8); mpemuii — Bocemuaz-
mary (2-32 = 18) u r. 1. B Kypee xuMEE 8—9 KITACCOB MbI
0yZeM paccMaTpPUBATE BAEMEHTEl TONBKO IePBEIX TPeX HepH-
OJI0B, TO3TOMY C BABEPIIEHHBIM TPETHHM JHEPreTHUeCKHM
VPOBHEM ¥V aTOMOB MEI HE BCTPETHMCH.

Hucno 3MeKTPOHOR HA BHENIHEM SHEPTeTHYeCKOM YPOBHE
SNMEeKTPOHHOH 0DOJIOMKHT ATOMA AJA XHMHAYECKHX 3/IeMeHTOR
[VIABHBIX NOATPYIIT PABHO HOMEDY IDVIIIEL.

Teneps MBI MOMKEM COCTABHTH CXeMbI CTPOEHHA HIEK-
TPOHHEIX 000JIOYeK aTOMOB, DYKOBOACTEVHCL CAETVIOUINM
IIaHOM:

a) onpegenum ofilee YHCIO HMIEKTDOHOB HA 000J0YKE HO
NOPAJKOBOMY HOMEDY aJeMeHTa;

0) onpefesHM 4HHCAO AHEPTETHYECKUX VDOBHEH B BJek-
TPOHHOH 000NI0YKe 110 HOMEpPY NepHOTA;

B) OIPEAETHM HYHCI0 SIEKTPOHOB HA KAMKIOM SHEpreTHIe-
CKOM ypoBHe (Ha 1-M — He GoJabure ABYVX; Ha 2-M — He 6o-
Jbllle BOCbMY, HA BHENIHEM YPOBHE YHCJIO 2JeKTPOHOB PAE-
HO HOMEpPY IPYyOEl — QA 3JeMeHTOB IIMABHBIX IOATPYIN).

fAapo atoma somoposa mMeeT sapam +1, T.e. cOmepIKHT
TOJBKO OAHH NPOTOH, COOTEETCTREHHO TPJIBKO OOHH 3JIEKT-
DOH HA AWHCTBEHHOM 9HEPTeTHHECKOM VPOBHE:




JTO BANHCEIBAIOT € MOMOIIBIO BIEKTPOHHON (QopMyIiIL
crenyiommumM obpazom: H 1e,

Caenyiommii siement 1-ro nepmoma remmit, HAnpo aToma
reqTiA uMeeT 3apajg +2. ¥ Hero Ha sHEPreTHUECKOM YDOBHE
HMEIOTCA ViKe ABa 9JeKTPoHA:

=
e <
He (#2) | ,Heze.
=

Ha nepsom sHepreTwueckom ypoBHE MOTYT MOMECTHTLEH
TOIBKO ABa BJIEKTPOHA W HUKAK He G0JIBIIe — OH MOJHOCTLIO
sapepiuen. Iloromy-to 1-if nmepumox raGmumer I1. W. Menge-
JleeBa U COCTOMT M3 IBYX 9JIeMeHTOE.

Y aroma JIMTHHA, aleMeHTa 2-To NepHoaa, HOABIAeTCS

eIne OIHH BHEPreTHHeCKHH YPOBeHb, HA KOTODLIH M «0THpa-
BHTCH» TPETHH 3JIeKTDOH:

N
LicG |+31 ) ) alige 1e.

/.4)). .-F"/:I
2.1

¥ atoma DepHIIHA HA BTOpPOI VDOREHD ¢IIOTIANAET » eIIe
O0HH BIeKTPOH:

-, \ \

Be(+) ) )| .Begs 2
+4) e 2e, 2e.
e S ,;'I _,.l 4
/S
2 2

Arom Gopa Ha BHELIHEM yPOBHE MMeeT TDH 3JIeKTpOHA,
4 aToM VIJIepoAa — HYeTHIPE JIeKTPOHA, ..., aToM (hropa —
CEME 3MEKTDOHOB, ATOM HEOHA — BOCEMb 3JeKTPOHOR:

\__. \x.
Ne(@“@ ) | 1oNNe 22, 82.

4
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Bropoii ypoBeHs MOMET BMECTHTH TOJNLKO BOCEME 3JeHT-
POHOE, ¥ IO3TOMY OH 3ABEPIIEH ¥ HEOHA.

¥ aToma HaTpHA, aJdeMeHTa 3-T0 NepHoja, MOABIAeTCS
TPETHH SHepreTHYecKHi yposeHb (obOpaTurTe BHHMaHHE —
aATOM 2JIeMeHTa 3-TO TepHoJa COJepHHT TPH sHepreTHue-
CKUX ypoBHAl), M HA HEM HAXOANUTCA OJHH 3JeKTPOH:

a

-\'\ .\\
\'. Y ol seim e
Na&u{; b H:. 11 Na Ze, 8e, le.
_, S
sl
2 8 1

ObparuTe BHHMaHHe: HATpHIl — amement | rpynnel, Ha
BHEIIHEM 9HEPreTHYEeCKOM VPOBHE Y HEero oJuH sJeKTPoH!

OuepnnHO, HeTpyaHOo Oyzer sammcaTh CTPOEHHe HHEepre-
THYECKHX VPOBHell AJA aroMa ceprl, ajeMeHTa VI rpyuns
3-1'0 nepHoga;

\ N L

S l+1§) | | 168 2e, 82, Ge.
{
’/ =/

2 8 6

3apepmiaer 3-i1 MepHoJ ApTroH:

b, ‘\I‘I'\\I & = 4
AI‘@S) | /.' 15T 2e, Be, Be.
S
2 8 8
ATOMEL 2)ieMeHTOB 4-T0 TIepHOJA KOHEYHO e UMEKT UeT-
BEDPTHIH VPOBEeHB, HA KOTODPOM Y ATOMS KalHA HAXOLUTCH
OAMH 3JEKTPOH, 8 ¥ ATOMa KalblHf — JABA BIEKTPOHA.
Temeps, KOra Mbl DO3HAKOMHUINCE C YIIPOIIEHEBIMH IPES-
CTABIEHHAMHA 0 CTPOEHHN ATOMOEB 2JIEMeHTOE 1-ro U 2-ro mne-
puogos Ilepuogwueckoil cueremer . M. Menaeneera, Mo-
HO BHECTH YTOUHEHHA, NPHOAMKAloUIe HAC K D0JIee BEDHOMY
BETJIAAY HA CTPORHHE ATOMA,
Haunem ¢ ananormn. Ilogobao ToMy Kak OBICTPO ABHAY-
MAACA HIVIA MBeiiHOol MAIIMHKN, TPOH3AA TKAHL, BRIIIHMBA-

eT HA HeH y3op, TaKk U HeH3MepHUMO ObicTpee NBHKYIIHilcH
B IPOCTPAHCTEE BOKPYT ATOMHOTO AJIDA SJIeKTPOH 4 BRITIHEA-




eTs, TOABKO He IIocKkuil, a 0DbeMHEBIH DHCYVHOE 3K POH--
nozo obaara. Tak Kak CKOPOCTh ABHMKEHHA HJIEKTPOHA B
COTHH THICAY pPa3 DOJRINE CKOPOCTH ABHIKEHNA NIBeliHOll HI-
B[, TO POBOPAT O BepOATHOCTH HAXOMIEHHA 3JeKTPOHA B
TOM MJH HHOM MEcTe TpocTpaHcTBa. JlomycTmm, 4TO HAM
VIAaJ0Cck, HAK HA cOopTHEHOM (oTodiMaMIne, YCTAHOBHUTE [H0-
AoMeHUe NeKTPOHA B KAKOM-TO MECTe OKOJIO0 A1pa U oTMe-
THTE 23T0 HoJo:enne touroil. Eenu rawxoil edorodiuuns
COEJATE COTHM, THICAYH pPA3, TO TOJYVUHTCA MOJenb BJIeK-
TpOHHOTO 00/IAKA.

Wuorga anexrponnsie obiaka HaseiBaooT opbnranavu. Io-
CTYVIIHM TAK W MEL B 38BHCHMOCTH OT SHePrHH JJIEeKTPOHHLIE
obnaxa, i opburaid, oTIHYawTeA pasMmepamu. llorATHO,
4To 4eM MEeHBIOE BAMAC SHEDTHH 3JeKTPOHHA, TEM CHILHee
OPHTATHEBAETCH OH K AIPY M TeM MeHLIIe [10 pasMepam ero
opOHTAN.

IIpocTpadeTEO BOKDYD A1pa atoMa, rie naubonee

* BEPOATHO HaXoMJIeHHe HaHHOI'O JEeKTPOHA&, Ha-
SBIBAROT ﬂp'ﬁHTmIﬂ ITOrG JIEKTDOHA HIAH 3JIeK-
TPOHHEIM 06JAKOM.

daexrpodikie obiaka (op0HTAIH) MOTYT HMeTE PasHYIO
thopmy. Kam el sHepreTutecknil ypoBeds B aTOMe HAUHHA-
ercd ¢ s-opbuTanu, uMenneH chepuueckyio dopmy. Ha Bro-
POM W TOCTeIYIONINX YPOBHAX HOCHe OJHOH s-opburany no-
ABAAIOTCA p-opbuTanu rafTeleobpasHoil dopmer (puc. 36).
Tarkux opGuraneii Tpu. Jlbyw opburtanes 3aEuMawT He Go-
nee ABYX paexTpoHoe. CinepoBatesbHo, Ha S-0p0UTAnM MY
MOKeT ObITE TOJNBKO JBA, a4 HA TPeX p-0pOMTaNAX — IIecTh.

Henoneeya pag obosHauenus ypopdas apafcrume nugphl
it oboadayas opbuTanyu OVKBEAMHI § H P, 4 9HCA0 3JeKTPOHORB
IAHHOH opbuTanm apabckod mudpol BBepXy cOpaBa HAaK
OyKBOMH, MBI MOMieM H300pasHTL cTpoeHHe aTomorR Oojee
IOJHBIMH 3JIeKTPOHHBIMHE (DOPMYTaMH,

Q 0D

Pue. 36. Mopmer 8- 1 p-opbuTateil (a1eKTPOHHEIX 06JaK0OE)
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SanuIemM aJleKTPOHHEIe (DOPMYJILI ATOMOE 1-10 1 2-10 me-
PHOIOB:

H — 1s!; He — 15% Li — 135225!; Be — 152252:
B — 1s225%2p1; C — 15%25%2p%; N — 15225%2p%;
0 — 15°25°2p% F — 15%2522p%; Ne — 1522522p5,

Ecnn aneMeHTEI MMEHOT CXOAHBIE 110 CTPOEHHIO BHEIIHUE
JHepreTHYecKHe YPOBHHM, TO W CBOMCTBA aTHX SJEMEHTOR
cxonuel. Hanpumep, apros i HeoH cofiep:aT HA BHEIIHEM
VPOBHE T0 BOCEMb JJ€KTPOHOB, M [IOTOMY OHH HHEDPTHEI,
T. €. IOYTH HEe BCTYNAOT B XUMHUeCKHe peaknuu, B coboj-
HOM BH/IE€ APIOH M HEOH — T'a3kl, MOJEKYIb KOTOPHIX OJHO-
ATOMHEI, ATOMEI JIHTHA, HATPHA H KAAHA COAEDHAT Ha BHe-
[MHEM YPOBHE MO OJHOMY 2JIEKTROHY H 00MaganT cXoJlHBIMUI
CBOMCTBAMHY, HO3TOMY OHH [OMEINEHE! B OJHY H TY Ke IDYII-
ny Ileproguqecroit cucremst 1. M. Mergeneesa.

Cnenaem ofo0uieHne: OIHHAKOBOE CTPOEHHE BHENIHHX
JHEPreTHYEeCKHX YPOBHel IepHOIHYeCcKH NMOBTOpPAeTCH, 1o-
ITOMY NEePpHOIHYeCKH IOBTOPHIOTCH W CBOMCTBA XHMHUe-
CKHX 3JIeMeHTOB. JTa 3aK0HOMEDHOCTh OTpajkeHa B HAZBA-
HuH Hepuoduveckol cucmemb. XHMHUYECKHX 3JIeMeHTOR
O. H. Mengeneera,

| 1. DaekTpoHBI B aTOMaX PACIOJATANOTCH HA SHEPre-
| mueckux ypoeHaX. 2. Ha nepsom aueprermueckom
}'pDEHE MOTYT HaAXOIHTLCH TOIRKD ABA :mer:rana, HAa
BTOpOM — Bocems, TakHe YPOBHH HASRIBAIOT 3aBep-
meHHeIMA. 3. UMCH0 3an0aHAeMBIX SHEepPreTHYecKHX
VPOBHeill DABHO HOMepY MepHoaa, B KOTOPOM HaXOJTHT-
ca aaement. 4. Yne/o 31eKTPOHOE HA BHelllHEM YPOBHe
ATOMa XHMHIECKOrD 3IeMeHTa PABHO HOMEPY ero Tpyi-
el (1J8 3JIeMEHTOE IMIABHLIX moarpynm). 5. CeoiieTea
XHMHYECKHX 3IeMEeHTOB NMepPHOAHYEecKH NOBTOPAIOTC,
TAK KAk NepHOIHYECKH NMOBTOPAETCA CTPOeHHE BHeI-
HHX JHePreTHYECKHX YPOBHEH ¥ HX ATOMOBE,

AT L R T N WL N .-'l._."..,.l'\_,l"._.l'\_,uu-w

1

1 Hzofipasute cxemMel cTPOBHEA SAeKTROHHON 0DONOUKN 4TOMOR:
a) anwmuung; 0) docdopa; B) Kucnopoga.

) Cpanuure cTpoeHHe BieKTpoRHON o0BoIOuUKN aToMoR: a) asora
1 thochopa; 8) doediopa 1 cophl.
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9 B cneayviomny DpeinoseHnax BOTABRTE NPONYVINEHHRIE cA0Ba;
«ATOM KDeMHHA COAEPHINT B AADE ... OPOTOHOE I ... HEHTPOHOB.
YUneao aMeKTPOHOB, HAXOOAIMMACA BOKDYT HApd, KAK O THCIO
NPOTOHOR, PABHO ... 20eMerTa, THel0 sHepreTHIeckix YPoBHEH
OOpEfeAeTCA HOMEPOM ... M PABHO ... . YHeI0 BHOOTHHY aJIeKT-
POHOE OHPETeTseToR HOMEDOM ... I DABHD ...»,

4 Modemy & 1-m nepwoge Mepuoguueckoi cueremsr IT, M. Mes-
Je/leeBd CD,E,E]J?RI'[T{:.‘FI TOJABKO IBA BJEMEHTH, A BO 2—'.'-! — TOJBKO
BOCeMB?

= MpuseanTe TpHMeDBl DEPHOANYECKN OBTODAINHXCS AOjp-
Hitif, ¢ KOTOPBIMH BRI MO3HAKOMUINCE OpW HIYVHEHHM APYIHX
VHeOHBIX OPEeIMETOR,

6 [Tonpobyiire gaTh coDCTEEHHOE TONKOBAHHE CIeIVIOIUX CTPOK
ua eruxorsopeand B, Bplocoea « Mup anexTposas:

BEITE MOMET, 9TH 318K TPOHLL —
Mupsrl, rie DIATE MATEPHKOR,
HewyeeTea, 8BAHLN, BOITHEL, TPOHEI
W mamMaTs copoka BEKOB.
Eme, OnITL MOMRET, Kamislil atom —
Beenenwasa, roe cTo nuaHeT;
Tam pee, uTO 31eCE, B 0DREME CHATOM,
Ho maxe To, Hero saeces HeT.
0 xaxoM MO3THYECKOM JADE TOBOPAT NpPHBE/RHHLIE BHIIIE

CTPOMKH, eClH YYecTh, 9T0 CTHXOTBOpeHHe DRLIC HATHCAHO
81822 .7

§ 9 VsMeHeHME YHCIIa 3JIeKTPOHOB
Ha BHEIIHEM 3HEPreTHYeCKOM
YPOBHE ATOMOB XUMHUYECKHX
2JIEMEHTOB

Rampenii nepuos IMepnoanueckoil eucremer J. M, Menge-
JeEBA AKAHIHBAETCA HHEPTHRIM, HAX DJar0poHEIM, TA30M.

CamMbiM pacnpoCTPAHEHHBIM U3 HHEPTHBIX (61aropogHerx)
razoB B armoctepe 3eMIH ABIAETCH AProH, KOTOPEIH Vaa-
70CH BREIIENIHTE B MHCTOM ENJIe PaHBIIe APYTHX aHAJNOrOSB.
B gem npuunHA HHEPTHOCTH T'elIid, HeOHA, AproHa, KPHITO-
HA, KCeHOHA U pagoHa? B ToM, 4T0 y ATOMOB HHEPTHEIX TA30E
HA BHEHNIHUX, CAMLIX VIAJEHHEIX OT AJIpA VDOBHAX HAXOIUT-
cA BOCeMb 3JIEKTDOHOE (y refiis — n8a). BoceMs anexTpoHOB
Hi BHEITHEM VDOBHE — MNpelesbHOE YHCAO AMA KaxI0ro




anemenTa Ilepnonuveckoit cueremet JI. M. Menneneesa, Kpo-
Me BOJOpOZa H TeiqndA. IT0 ceoeobpasHBIl HIean MPOTHOC-
TH 3HEPreTHYecKOoro YpoBHA, K KOTODPOMY CTPEMATCH aTo-
MBI BCEX OCTANBHEIX ajemMeHTOR llepHogmdeckoi cHeTeMEI
I. M. Mengeneera.

HoGuBaThCA TAKOTO IONOMEHUA 3MEeKTPOHOB ATOMEI MO-
'VT OBYMA OVTAMH: OTITAEAH SIEKTROHBL C BHEIOIIHED YPOBHA
(B aTOM cnyuae BHEINHHI HeaaBEPIIEHHEI YPOBEHDb HCUe3a-
eT, a NPeanocielHui, KOTOPLIH OblI 3aBepllleH B NperbiLy-
HieM IepHOJe, CTAHOBHTCH BHENTHHM) HIH NPUHHMAHA
AMERTPOHBL, KOTOPEIX HE XBATAET 0 3aBeTHO BOCEMEDHH.
ATOMEI, MMEIOIHE HA BHENIHEM VDOBHE MEeHbLIIee YHCIIo
2JEKTPOHOB, OTJAIOT WX ATOMAM, ¥V KOTODBLIX HA BHEIIHEM
YPOBHE GoJiblle 31eKTPOHOB. JIETKO OTJATE OJUH 3IeKTpOH,
KOI'ZIA OH €IHHCTBEHHBIH HA BHEIIHEM YPOBHE, ATOMAM aje-
MEHTOB I'JiasHOH monrpynnw I rpynner. Tpyamee oTaasaTs
ABA 3JJMEeHTPOHA, HaIpDHMeD, ATOMAM 3JeMEHTOB TIaBHOI
noarpynnsl II rpyonoei. Eme tpyasee oTanasats croit TR
BHEITHHX 2JIGKTPOHA aToMam anemerTos 111 rpynne:.

Tendenyuro k omdaue IneKmponoe c GHeULHEZO
YPOBHA uMmerom amomovt memannoé. H dem nerue ato-
MBI 3JIEMEHTA-METalla OTAAI0T CBOHM BHEIIHHE 3JeKTPOHEI,
TeM B DOJBINE! cTENeHH BRIDAKEHBI ¥V HEro MeTaJIHYecKHe
ceoticTBa. IloHATHO mosToMy, UTO HauGodee THIINYHEIMH
veranaamu B Ilepmoguueckoii cucreme [, M. Menneneera
ABAAOTCA 3NeMeHTHl IJIaBHoil nogrpynnet I rpyoner. M ma-
000pOT, mendeHyuIo K npunamuio Hedocmaiowux 9o
3A6EPULEHUA 6HEULHEZ0 IHEPZEMULECKOZ0 YPOSHA
UMEMM AMOMBL 3eMENMOG-HeMemainoes, Fa CHAZAH-

, HOT'O MOXKHO C/IeJIaThk CAeAYIONIAH BeiEon. B npegenax mepu-
olla ¢ VEeTHYeHHEM 3aDANA ATOMHOTO A7ApA, 4 COOTBETCTEEH-
HO 11 |C VBEJIHYEHHEeM YHCJIA BHEITHUX 3JIEKTPOHOB METAJIIH-

_HecKHe CBOHCTBA XHMHMUYECKHX JJIEMEHTOB OcIabeRaior.)

| Hemetanmnueckue croiicTsa 3MEMEHTOB, XapaKTepH3yio-
HIHECH JIErKOCTRIO MPHHATHA 3TEKTPOHOE HA BHELIHMI YPO-
BEHb, IPH 3TOM YCHIHBAKOTCH. |

Hamboslee THOUYHEIMY HEMETANIAMU HABISIOTCH 3IeMEH-
THI IIaBHOM noarpynnst VII rpynnet [eproanueckoii cHere-
met [I. M. Menneneesa. Ha BHenrmem ypoBHe aTOMOB 5THX
ANEeMEHTOB HAXOAATCA CEMb 3JIEKTPOHOB. o BOCEMH 2JIEKT-
POHOB Ha BHENIHEM YDOBHe, T. €. 10 VCTOHYMBOIO COCTOSHHIA
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ATOMOR, MM HE XBATAET IO OJHOMY aneKTpoHy. OHH Ierko
HX NpHCORAHHANIT, NPOABIAAA HeMeTaJlIHYecKHe cBocTRa.

A rak BegyT ceDA ATOMEI 3JEMEHTOE I'JIABHON DOJATDPYIINE
IV rpynner Iepuoanueckoii cucremsr . M. Mergeneesa?
Bear v HHX HA BHEINHEM YPOBHE YeTBIPE 3JeKTpPOHA, W MM,
iasasiock Obl, BCE paBHO, OTAATE HJH NPHHATE YeThIPE 3JeKT-
poHa. BoisicHHI0ChH, 4TO HA CHOCOOHOCTE ATOMOB OTJABATH
HIIH OIPHHHMATL JeHKTPOHBI OKASBIBAST BIHMAHHE He TOILBKO
YHCJO 3eKTPOHOR HA BHENIHEM YPOBHe, HO M DAJIHYC ATOMA.
B npegenax nepHoaa 4HCIO 3HEPreTHUYECKHX YpPOBHEH y aTo-
MOB 3JIeMeHTOR He H3MeHHAeTCH, OHO OJMHAKOBO, a BOT PaJIH-
Ve YMEHBIIAETCH, TAK KAK VEEIHUHBASTCH HOJA0MHTEILHEIH
3apaj Aapa (YHeI0 TPOTOHOR B HeM). BeleicTBHE 9TOTO IPH-
THMEHNEe 2JIEKTPOHOB K SADY YCHIHBAETCH, H PASHYC ATOMA
YMEHBIOIAETCH, ATOM Kak 0wl cixnmaerca. [losTomMy cTaHoBHT-
cs BCe TpY/Hee OTJaTh BHeIlHHe 3JeKTPOHL! H, Haobopor, Bee
jlerdye OpUHATL HeJoCTAIOIHE 10 BOCLME 3JIEKTPOHEL.

B npepenax ogHOI ¥ TOI e NOATPVIONL PATHYC ATOME
VEEIMUHBaeTCA ¢ YBeJHYeHHeM 3apAja aTOMHOTO AJpa, Tak
KAK [IPH DOCTOAHHOM HHC/Ie dIeKTDOHOB HA BHEITHEM YpPOBHE
(0H paBeH HOMEDY TPVINEI) VEEIHYHEASTCH YHCJIO SHEPTETH-
HeCKHX YPoBHEi (0HO paBHO HOMepy nepHoma). IToaToMy aTo-
MY CTAHOBIITCH BCE JIErYe OTOATE BHRITHHE AIeKTPOHEL

B Ilepnognuecroil cucreme l1. M. Mergeneesa ¢ yeenu-
yeHHeM NOPAAKOBOTO HOMepa CBOHCTBA ATOMOB XHMHYECKHX
aJIeMeHTOB H3MeHAITCA CAeIVIONHM obpason: '

B mpenenax omHcil ® TOI Xe
rpyOnEl (B rAIaBHON MOITPYII-
Ill'.‘} METAJIHRYMECIKHR CEOHCTRA
:'.'t‘ll.'IIII.!E.l'ﬁ.'!'.il'h‘l.'!"i1 HEMETAILIIHYE-
cEne — ocaabeBaloT, Tak Rak:

B nperejax odJHOrO H TOrO. Ke
nepHoia MeTalImaecrne CROi-
CTEA OCTADERAIOT, 8 HEMETAJLTH-
YECEHEe — YCHIHBANTEA, TAK
KAl

A) VEeIHYHEAIOTCH IAPAILI
ATOMHBIX SfEp;

0) UHCHO AIEKTPOHOE

Ha BHEIIHeM YpOBHE
MOCTOANHO;

E} YERIHYHBABTCN YHCIO
3AMOJIHASMEBIX SHEDIeTHYe-
CEHX VDPORHRIT;

I} YECAHYHBABTCN Pajiuyc
aToma.

i) YESIHYHEAKTOR JAPAILD
ATOMHBIX SIED;

0) VEeIHYHBASTCH YHCI0
AIEKTPOHOE HA BHENIHeM
VPOBRHE;

B] YHOJAD 3AaIT0JIHACMBIX
SHEDTETHYECKHX YDPOBHEH
NOCTOTHHD;

T) pAOHYC ATOMA
VMEHbIIASTCH.




Kaxos ke pesysibTaT NPHHATHA — OTHAYA SIEKTDOHOE
ATOMAMH XUMHYECKHX 3/IeMeHTOB T

IIpeacrasum cebe, uTo ¢BeTpeualoTCH» ABA ATOMA: ATOM
merainia I rpynnst 1 arom wemeranna VII rpyome. V atoma
MEeTa/lla Ha BHEINHEM SHepPreTHYecKOM VPOBHE HAXOJAHTCH
E[HHCTBEHHBIH DJEKTPOH, & ATOMY HEMETANIa KAK pasd He
XBaTaerT MMeHHO OJHOTO 3MeKTpoHA, 4ToOL! ero BHeHmIHH
YPOBEHL OKASANCH 34BEPINEHHBIM.

ATOM meTanya Jerko oTAacT croil Hanbodee vialeHHbIN
OT AApa ¥ cnabo CBA3AHHBIN ¢ HUM 3JIEKTDOH ATOMY HeMe-
TAJL1a, KOTOPEI OPeNOCTABHUT eMY CBODOIHOE MECTOD HA CRO-
€M BHEIIHEM 3HepPreTHYeCcKOM VDOBHE,

Torpa aTom Meranna, THINEHHEIH OJHOO OTDHIATETHHO-
ro 3apafa, CTRHET HOJOMHTENLHO 3aPAMEHHON YacTHIKOI,
8 ATOM HeMeTalllla [IPeBPATHTCA B OTPHLATENBHO 3ADHIKEH-
HYIO 9acTHUIKY GJIarofapsa moJyueHHOMY ajiexTtpony. Takxne
YACTHYKM HABLIBAIOT LOHAMIL, k

O6a aToMa OCYIECTBAT CBOIO ¢3aBETHYIO MedTy#s — II0JdY-
HAT CTOJb MHEJAHHYI0 BOCEMEDPKY 2JeKTPOHOB HA BHEIIHeM
sHepreTHYeckom ypoeue. Ho uro npousoiiger nannme? Pas-
HOMMEHHO 38DAMKEHHEIE HOHLL B IOJHOM COOTERTCTEHH C 3a-
HOHOM NPHTHMKEHHA NPOTHBONOJOMKHEIX 3apAf0OB TYT e
COEIHHATCA, T. €. MEMIY HHMH BOZHMKHET XHMMUUECKAR
CBARB.

XHMHYECKYI0 CBH3bL, 00DpasyvIOIyIOcH Meday
HOHAMM, HAZEIBAIOT HOHHOIN,

Pacemorpum obpasopanue atoii cBA3M Ha NPHMepe X0po-
110 3HAKOMOTO BCeM COENMHeHMA XI0PHIA HATPUS (HOBADPEH-
HOI conu):

Na  CI ~ NdCI
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IIponecc mpeBpamlleHEA ATOMOE B HOHLI M3ofpaskeH Ha
cxeMe I PHCYHKE:

1e

Na? + Cl® — Na* + Cl- — Na*Cl".
ATOM AaTOoM HOH HOH HOHHOS
COBOHNHEHTIE

ATOM HATPIA HOH HATPHA

ATOM XJIODA HOH XNO[8 HOHHOE COSMMTHEHHS

Hanpumep, HoHHAA CBA3EL 00pa3yeTcH H IPH B3aUMONei-
CTBHH ATOMOB KANBLIIMA U KHCIOPOIA:

28
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Ca®+ 0% — Ca2t + 02~ —

aToM aTrTomMm HOH HOH

= e, G a2+02_ =
HOHHO®
coeIHHeHNe

Taroe npespauienne aTOMOE B HOHBLI NPOHCXOLHT BCErma
npH B3aHMOAEHCTEHH ATOMOB THOWYHEIX METAIIOB H TH-
MHMYHEIX HEMETAJJIOR.

B saxmiouenne paccMOTPMM ANrOPUTM  (NOCTENOBATENE-
HOCTE) PACCY}RIEHMI [pU JAINCH CXeMBl 00pA30BAHWA HOH-
HOIl CBA3H, HAIPHMED MeX Y ATOMAMH KAJABIHA H XI0Da.

1. Kanpumit — a70 anemeHT ruasHoil nogrpynns: II rpymo-
nul [lepmopnueckoit cucremer [, M. Menjeneera, mMeTamn.
Ero aromy neruye orzars iBa BHEITHHX 3JEKTPOHA, YeM IIPH-
HATH HEJOCTAMIIHE HIECTR:!

Cal—22 =—(alt,
ATOM HOH

2. X70p — 9T0 aJeMeHT raaBHoil nogrpynmsr VII rpym-

nel, Hemerann. Ero aromy serde npHHATE OJMH 2J€KTPOH,

S
’.-._.




KOTOPOTO €My He XBAaTaeT [0 3aBepIIeHHd BHEIIHEro sHep-
FeTHUYECKOT0 YPOBHHA, YeM OTJATE CEMb 3JIeKTPOHOR ¢ BHell-
HETD YPOBHSA!
Cl¥+le—Cl=
ATOM NoH
3. CHauana HaiigeM HaMMeHblIee obnlee KPAaTHOE MeEIY
3apAagaMy oDpasoBaBIIMXCA MOHORB, OHO pasHo 2 (2-1). 3a-
TeM OIpeAesuM, CKOJBKO ATOMOB KANBIIHHA HYMKHO B3fAThb,
4TO0BI OHH OTHAATH 7BA BJEKTpoHA (T. e. HaJo B3ATH 1 aToMm
Ca), 1 CKOTBKO ATOMOB XJI0pa HALO B3ATE, MTOOEI OHH MOTJIH
NPHHATE [IB& 3JIEKTPOHA (T. . Hy#HO B3ATE 2 aroma Cl).
4. CxemaTH4HO 00pa30OBaAHNE MOHHOIN CBASH MEM{IY ATO-
MaMH KaJBIIHA H XJIOPA MOMHO 3a[0HCATEL TAK:

Ca%+ 2C1° —> Ca2+*Cl;.
L2

Jlns BeIDaKEHHA COCTABA HOHHBIX COGJMHEHUI IONb3Y-
OTCA POPMYAbHBIMU e0UHULAMUE — AHAJOTAMHE MOJEKY-
JAPHBIX hopMyJI.

IMudpel, moxaswIBalOIie THCAO ATOMOB, MOJEKYJ WK
(DOPMYNBHBIX eAHHHIL, HA3EIBAIOT KOIPPuyuenmamu,
8 NU(pPEl, DOKASLIBAIINE YHCIO ATOMOE B MOJEKYVIE HIH
HOHOE B (DOPMYJIBHOM EIHHHIE, HAZEIBAKT UHOEKCAMIL.

B nepeoit wactn naparpada MBI cIenatH BeIBOL O XApak-
Tepe W NPHYMHAX U3MeHeHWA CBOIiCTE ajleMeHTOR. Bo BTO-
poii yacTn naparpada npuseseM KJIKUYeBLIe CIOERA.

1. AroMel MeTATIIOE M HeMeTaxaoe. 2. Housl noxosn-
TelEHEIE H oTpHOATeNLHLIe. 3. HoEmas xumHueckas
cea3b. 4. KoaddHuleHTE H HHIEKCEL,

L] BESSRRABRRORRREOR RO RR RO RRRRRODRODRRRO00RBSEBE D

1 CpaBHHTE CTpPOSHHE M ¢BOHCTEA ATOMOB XHMHYECKHX 3leMeH-
toB: a) Cn Bi; 6) Siu P.

9 PacemorpuTe cxeMsul 00pasoRanna HOHHON CBA3H MERIY aTo-
MAMH XHMHYeCKHX aaeMenTor: a) Nau O;6) LinCl; Yy Mg u F.

3 Hazoenrte camulii THOHYHEIH MeTANN I CcAMBI THOHYHEI He-
merana epuoguueckoii cneremet 1. M. Menneneesa,

4  Hoabayack AOMOMEUTENLHOR THTEDATYDOI, O6BACHHTE, oYMy
WHEPTHEIE TA3EL CTANN HASKBATE GIar0pPOIHLIMIT,




§ Bzauwmopeiicteie aromon
10 BJIEMEHTOB-HEMEeTAaJIJIOB
MEXXKITY coDOoi

Mur yvixe PACCMOTDeNTH, KAK B3aUMOAEHCTBYIOT aTOMEI
ANEMEHTOB-METAMJI0E © ATOMAMH JEMEHTOB-HEMETAJIOR:
OIHH OTHAIOT CBOM BHEIIHNE SJEKTDOHBI U NpPeBpallawnTes
OpiM aToM B MO HATE I LHEIE HOHEI, Apvrae IpHHHMARKT
JIEKTPOHEl M OPEBPAINAIOTCA UPH 3TOM B OTPHIATEALHEIE
HoHel. MoHEI npursarusaores APYT K Apyry, obpasve HoH-
HEIE® COEIHHeHTS,

A KaK OCYHIECTBIAETCHA CBAZE MEXAV aATOMAMH 2Je-
MEHTOB-HEMETA/IOB, KOTODPEIE MMET CXONHVI0) TeHICH-
OHI0 K TPHCOEIHHEHHUIO 3/ICKTPOHOB? Pacemorpum erauane,
RAK OCYILECTBIAETCA CBASH MEMN(IY ATOMAMM OJHOTO M TO-
ro e XHMHAYeCKOro aJIeEMEeHTa, HE.'.[T[:IHMEP B BELE[EL‘TEEK,
UMEIINHUX ABYXATOMHBIE MOJIEKYAR: A30Ta N,, Bonopona
H,, xnopa Cl,.

Obparure BHHMaHMe, yTO AJIA OTPAMIEHMSHA COCTABA OTHX
BELIECTB C NOMOINEI XHMHYECKHX 3HAKOB TAKIKE HCIIOIRE3Y-
0T UHAeK .

lBa ogmmaxomeix aroma NEeMEHTA-HEMETANLIA MOTYT
00 LeIHHATECS B MOJEKYJY TOJBKO OJHHM cHOCOOOM: 060f-
[{eCTBHB CBOM BHEIIHHE JEKTPOHDL, T. €. CAGNAE HX obngu-
M 1713 0D0OHX ATOMOR,

Paccmo‘rpHM, Hanpumep, obpazoeBanne MOJEKVIBL (T0-
pa F,.

AToMEl (TOpa — ameMeHTa TAABHOMN nogrpynner VII
rpynnel Heprmonugeckoi cHeTeM XHMHYECKHX 2JIeMeHTOR
M. 1. Menneneera — umelor Ha BHEINIHEM SHEeDTeTHUeCKOM
VPOBHE CEMB 3JIEKTDOHOB, H Kad[oMy ATOMY He XBATABT 0
Er0 3AREPIIEHNA JTHILL OJHOTO 3JeKTPoHa. Bremune DIBKT-
POHEI aroma (iropa obpasymT Tpm AIEeKTPOHHLIE TApPBEl M
OAUH HeOADHEIH JIeKTPOH:

L

Ecnn commaorea nsa aroma H ¥ KaXJIoro U3 HUX eCTh
00 OZHOMY BHELIHeMY HECTIADEHHOMY BJIEKTPOHY, TO 5TH

N




JIEKTPOHBl «00BEIHHAIOTCA? M CTAHOBATCH ODIIMMH IIH
oD0ONX ATOMOB, ¥ KOTOPEIX TeM CAMBIM C(DOPMHPYETCH 3aBep-
[IeHHBIH BHEIIHMI BOCKMHUAIEKTPOHHEIIT VDOBEHD.

o0pasoBAHNA 0OIIMX 3NMEKTPOHHRIX HAap, HasbiBa-

’ XHUMHYECKVIO CBA3L, BOSHHKAIOIIYIO B Pe3yIIbTaTe
10T ATOMHOH W1 KOBAJIeHTHOIH,

ObpasoBatie Moexyiasl dropa HBDE}}H.’-‘KEHD Ha CXeMe:

F+F—-FF

2IeKTROEHEEIE (DODMYILE 3J|eKTp{}HHaﬂ
BHEUIHETD G050 thopmviaa
aromMos rropa MOSEKVIARL (ITOPA

Eenu obozragnTe o6OIVIO 3MEKTPOHEYIO MADY YepPTOUKOI,
TO 3AIMCHE HAARIBAIOT CIMPYKMYPHOL (opMmynoll, HATIDH-
Mep CTPYKTYpHad opmyia Moaeryisl hropa

F-F

Ananornuno mMoJeryie (ropa obpasyercs M IBYXATOM-
Has moaexyiaa sogopoaa H,:

2 pl iy HH

Crenver yuecTs, UTO 3ABEPINEHHBIM JJid ATOMA BOAOPOLA
Ovier ABYXaJeKTPOHHEIH VPOBEHE, T0Z0DHEIT 3aBEpPIIEHHO-
MY YVPOBHIO ATOMA TeJIHA.

CrpyeTypHas opMyia MOJIeKyIE BOAOPOIA

Y¥TOUHMM HAIUIM OPEICTABASHHA O KOBAJEHTHOI CBAZN
HA NpHMepe o0paz0BaHNA MOJEKYV/bl BOJOPOJA, HCHOAL3YVH
OOHATHE 2JaekTpoHuore obnaxa (cv. § 8). IIpn comummennn

JBYX aTOMOB BOAOPOAA, MMEIOIHMX N0 OZHOMY S-3JIEKTPOH-
HOMY obnary cihepuueckoil QOpPMEI, TPOHCXOIHUT NePEeKPEI-

(14
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BAHHE BJIEKTPOHHLIX 001akoB. IIpu aTtoM BosauKaeT obmacTs
(MecTOo), e IJIOTHOCTE OTPHIIATENRHOTO 3apsaga Haubodee
BBICOKA H MO3TOMY 00JajaeT HOBRIIIEHHBIM OTPHIATEALHEIM
sapanom. IlonomuTenbHO 3apsAMeHHEle A7pa TPHTATHBAIOT-
cA K Helf (370 m3BecTHO H3 Kypca (uauxu), 0 odpasyercs
mojiekyna. Takum obpazoM, XMMHYECKAs CBH3E — pE3VJb-
TAT AeHCTBUA 3JeKTpuYecKkux cui. [IpeficTaBuM BhIImecKa-
JAHHOE B BHJE CXeMEI:

III/,»..J-—----\ P \"I L S “&\
| ® ) + / i S / @M @

l‘\._\__\___'___/ \_ / i
-

Hy:#HO 0OTMETHTE, YTO B OCHOBe 00pasoBaHMA KOBAJIEHTHOH
CBA3H, TAK e KAK 1 IPH BOSHUKHOBEHHH MOHHOH cBaM, me-
FHUT BE3aHMOJlelicTBHE NPOTHREONOJOMHBIX 3apDAI0B.

B zaxmouenRne paccMOTPHM AJICOPHTM paccyiaeHN, He-

00XOAUMBIX ANA TOTD, YTOOB!I 3AIHCATE CXEMY 0OpA3OBAHMA
KOBAJIEHTHOM CBA3N, HATNPHMED I8 MOAeKY/ILI A30TA N,.

1. A30T — 3TO dJEMEHT I'TABHOH MOArpynns: V IpYIIIBL
Ero aToMsl HMeIOT N0 NATEH JAEKTPOHOE HA BHELIHEM VDOB-
He. HTo0bl onpefenHTE YHMCEIO0 HECHADEHHBIX 3JEKTPOHOE,
BOCOOAR3YEMCH (hopMYyIIOM:

8 — N = unco HeclnapeHHEIX PIeKTPOHOE,

roe N — HoMep FPYONE XHMHAYECKODD S/IeMeHTA,
CrnegoBatenbHO, aTOMEI agora Oyayr umers (8 — 5 = 3)
TDH HECTTADEHHBIX SJIEKTPOHA.
2. 3anumem SHAKH XMMHYECKHMX BJJEeMeHTOB ¢ oDosHa-
TJEHHEM BHEIIHMX AJeKTPOHOB TAK, YT0DLl HecmapeHHBIE
3MEKTPOHEI ObLITH 0DpAlIeHkl K COCETHEMY SHAKY:

L] L]
:N: +:N:
3. SalHiIeM JIEKTPOHHYI0 W CTPYKTYPHYIO (OPMYIRI 06-
DasoBaBINEHCA MOJeR Ikl

NN == N"jEJ e N=N
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Eeonm aToMul cBASAHB MesrIy coboll ogHOE obmell aner-
TPOHHONE TApPOIH, TO TAKYI KOBANEHTHYVIO CBA3h HASBIBAOT
oduHapHoil, ecnin ABYMA — J80UHOL, eclu TpeMa —
MpPouHot.

Yem Goneme o0HIHX 5TeKTPOHHRIX AP ¥V ATOMOB B MOJIe-
Kyie, TeM OpOoYHes CBA3AHEI OHH IPVE ¢ APYTOM H TéM MeHb-
e paccToOAHNE MEemIy AIpDAMH ATOMOEB, KOTOPOE HABLIBA-
0T daunol ceasu. B Mmonexkynax dropa cBASE OJHHAPHAA,
H IJIHHA CBA3ZH MEXIY SapamMu aToMmos coctasnaer 0,14 ma-
sHomerpa (1 av = 1077 m, som 0,000000001 m). B monexynax
A430Ta CBA3L TpoiiHaA, U gauHAa ee coctaenser 0,11 am. Yro-
OBl pasgenuTsE MOJEKYIV a30Ta HAa OTIAeIBHEIE ATOMBI, Hend-
XOAUMO 3aTPATUTE IPUMEDHO B CEME pas DOJBINE 3HEPTHH,
geM [J1A pasphblBa OMHADHBIX CBAGEH MOJeKyakl (hropa.

1. AToMHEafs, HIH HKOBAJEHTHAA, XHMWYECKAN CBA3b.
2. OgnuapHad, IBOHHAA H TPOIHAA KOBAJIEHTHBIE XH-
mugeckne ceasH. 3. [lamea ceasmn. 4. DieKTpoHHEIS

M CTPYKTYPHEIE (DOpPMYIIBL.

Bee paemenTwl raaedoil nogrpynoel VII rpyoom Hepuogn-
YeCcKOil CHeTeMBl xumpueckux agementon 1. H. Meuaencera
(mogrpynos eropa) ofpasyioT TPOCTRIC BEMIECTEA, COCTOALINE
H3 JBVXATOMHRIX MOJEKYJII. SAMHIITHTE JEKTPOHHEYH CXeMY of-
PAOBAHMA W CTPYHETYPHYIO (POPMYAY TAKNX MOOEKVI, HOJALIY-
ACkE OBIIHM XHMBIHECKHM 3HAKOM a8 Beell moarpyons I (ramao-
reH).

2 Aanuiupre cxeMbl 00pAROBAHNA XUMHYECKHX CBAsell IIa ee-
MECTR, COCTAR KOTODRIX oTobpaxainT Gopmyrany KC1 u Cl,,

3 CRONBKO HECTADPHHEIX 3JIEKTPOHOB MMewT artombt ceput? Ka-
Kafd cBA3E OvieT B Moneryiax 8,7 BannmuTe cxemy ofipasona-

HHA CBA3N B MOJEKV.ITAX SE'

4 Pacnonomure 8 NOPASKE VEEIHYEHWA TPOYHOCTH CBAIH Be-
wecrsa ¢ dopmyaamn S,, Cl,, N, 1 ofocHyiiTe DpaBuiIsHOCTE
ecpoero pemernsA. Kax Gyier HaMeHATECH JTHEHA CHA3N B MOJe-
H}"J’Iﬂ}i COCTABIEHHOID BAMH ]],'FEII;.FI?

EEMEJ'IHTE BeIIeCTEL HA JBe IDYIINEL OO0 THIOYV EHMHYECKOH
¢maan: N, Li,0, KCl, O,, CaF,, H,.

En




§ KoBanenTrasa monspuas
11 xummueckas cesss

IIpu B3auMogeiicTEMHE ABYX ATOMOE OJHOTO H TOTO K€ aje-
MEHTA-HEMETANTA Me:iy HuME 0Dpazsyverci KOoBAJIeHTHAS
XUMHYECKASA CBA3kL € MOMONILI0 OOMINX 2JEeKTPOHHBIX map.
ITY KOBAJIEHTHYH) CEA3L HASBIBAIOT HEMOAAPHOL, TAK KAK
oblue AJIeKTPOHHBIE Iapkl MPHHALJIEXKAT O0OMM ATOMAM
B OJMHAKOBOH CTEeleHH W HH HA OJHOM M3 HHX He OVIeT H3-
OBITKA WJIM HEJOCTATHA OTPHUATENLHOIO 3apafd, KOTOpPbI
HECYT 3JIeKTPOHEL,

Onnakro ecsm KOBANIEHTHAS CBA2E 0DPA3YETCA MEH(TY aTOMa-
MH DasHBIX JJIEMEHTOR-HEMETAJJIOB, TO KAPTHHA DyieT He-
CKOJBKO uHOM. PaceMoTpuM, Hanpumep, o6pasoBanue MoJe-
Kyael Xxnoporogopoia HCl ua atomoB Bogoposa u xmopa.

1. Arom BOmOpO/ia MMEeT Ha eAUHCTEEHHOM YPOBHE OIHH
JJIEKTPOH, H JI0 ero 3aBepLIeHUA eMy He XBaTaeT emnfe oJHOro
3NMeKTPOHa. ¥ ATOMA XJI0pPa HA BHEHNIHEM VPOBHE — CeMb
BJIEKTDOHOB, M eMY TAKME HeJOCTAET 10 3ABEPINeHHA 0IHOI0
ANeKTPOHA,

2. AToMBI BOIOPO/IA M XJI0PA 0OREIHHAIOT CBOH HellApHBIe
3JEKTPOHBI M 06paayiT ofHY o6IIyI0 2JIeKTDOHHYIO napy,
T. . BO3HHKAEeT KOBAJIeHTHAA cBA3k. CTPYKTYpHAaA diopMyia
MOJEK VIR XJopoBogopoaa H—CI:

H +(l: — Hil:

3. Tar kax KOBa/leHTHAR CBASHL 00PA3YETCH MEMTY ATOMA-
MH DPas3JINYHEIX 3JeMeHTOB-HEeMEeTaLIOB, TO 0DIIasd 3JIeKTpPOH-
HaA napa OyneT NPMHALNEMATE B3aNMOAEHCTBYIOINIMM ATO-
MaM yie He B paeHoH crenenu. I[na Toro 4Tofnl KadecTEEHHO
ONPENeNNTh, KAKOMY H3 3THX ATOMOB 0BIgas sJIeKTpOHHAasH
napa Gyner mpuHALAedars B Gonbiiell Mepe, HCIOJIBIVIOT
NOHATHE 3AERMPOOMPULAMELBHOCTLD.

HOCTE ATOMOB XHMHUECHOI'D 3JeMeHTA CMEemATh
K cele obDHoiMe aNeKTPOHHEEIE TAPKI, VUACTBYIOOHE
B 0DpA30BAHUM XUMHUYECKOH CRAZH,

’ JdnerTpooTpHuarenssoets (90) — aro enocob-




20 MO HO 0XapaKTEepHIOBATE KaK Mepy HeMeTaJlTHIHOoC-
TH XHMHYECKHX aJeMeHToB. B mnopsaaxke ymenwsmenug 20
XHMHYECKHE 3JEMEHTHI PACTIONATAIOTCH B CAELVIONIHI DAL

F, O; N, Cl, Br, L, S, C, Si, P, H.

90 ymenbmaercs

CaMplil 2JeKTPOOTPHIATENLHEIH adeMeHT B TabOnHme
1. 1. Menpeneeea — @Top. OTO, TAK CKA34Th, «30JOTOH
npHieps 3AEKTpooTpHIATenRHOCTH., «CepefpaAHBIM npHse-
poM+ ABAAETCHA KHCIOPOH, a «0pOH30BEIMS — a30T.

Bemmuyuna J0 sieMedTa 3ABMCHT OT 8r0 MOJOMKEeHHA B Tal-
aune I, M. Mengeneera: 8 kaxdoMm nepuode ona o0blYHO
go3pacmaen ¢ yseauieHuem nopadKosozo HoMepad 3je-
MeHma, a 8 KaAxdol nodzpynne — yMeHblULAENCA.

Illoassyace pagom 30, MOMKHO OOpPelelHTh, KyIa cMe-
maioTed obiue ajeKTpoHHBIE Napel. OHW BCETIA CMEIeHbl
E aToMam aJeMeHTa ¢ Oonbmeit 90. Haupumep, B ModeKy-
ae xaoposogopona HCI obmas snekTpoHHaA napa cMemeHna
K aToMy XJopa, Tak xak ero 30 Bonesme, YeM ¥y BOJODOIA.
B peaynprare Ha aToMax ob0pasyioTcH UACTHYHEIE 3apsAibl
HO13C]-0.18. 5 momexyse BOZHHKAIOT ABa MOTICA — I0JIO-
SHHUTENRHBIN W OTPHIATEeNBHEIH. [ToaToMy TAKYIO KOBAJeHT-
HVI0 CBA3b HASLIBAKT NOJARLPHOIL.

Cumenterne ofIIUX SJEKTPOHHEIX NAD B CAy4ae KOBAJIeHT-
HOH MOJAPHOM cBA3KM HHOrZA 0003HAYAIOT chemmm: a Jac-

5
THYHEI 3apAN — I'pedecKoi 6yKBoH O (¢JenbTas): Hvr{}l

B dopmynax coefHHEHHH XHMHYECKHH 3HAK MeHee alek-
TPOOTPHOATENBHOIO DIIeMEeHTA TAINYT NepBbiM. Tak Kak Ko-
BajIeHTHafA NOJAAPHAH CBA3L ABIHETCH PA3HOBHAHOCTHIO KO-
BAJEHTHOM CBA3N, TO QNTOPHTM PACCYKUEHUH 1A ee cxema-
THHECKOTO H30DPAKeHHA TAKOH e, Kak | 1A KOBAJIeHTHO!
HeToIAPHOH cBA3H (cm. § 10), Tonsko B sTom cayuae moba-
BHTCH elle OQHH OIar — YeTBepTHIH: no pagy 20 onpemgeanm
Oosiee 2/IeKTDOOTPHIIATENLHEIH 3JEMeHT H OTDASHM NOOJAD-
HOCTE CBASH B CTPYRTYDHOM GopMyie cTpelkoil ¥ obosHaue-
HHEM 9YaCTHIHBIX 3ADAM0EB.

Hampumep, paccMOTpUM ANTMOPHTM CXEMATHUECKOTO U30-
Opaskenus o0pasoOBaHUA CBASH A coefubenus OF, — dro-
pHjga KHCJIopoaa.

1. Kuenopon — aTo 3IeMeHT rIaBHOM noarpyuns: VI rpyn-
nnl [Hepuogwnueckoit cucremsl 1. M. Meuneneesa. Ero ato-

64
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MEL HMEIOT 110 OIECTE 3MEKTPOHOB Ha BHEILIHEM SJIeKTPOHHOM
yvpoeHe. Henapurix anextporos 6yaer: 8 — 6 = 2.

Prop — osaeMeHT raasHoii noarpynner VII rpynms
IMepuosuueckoit cucremer [, . Mengeneesa. Ero aToMmbl
COJEPIKAT 110 CéMb 3JEKTPOHOB HA BHEINHEM SJIeKTDOHHOM
ypoBHe. Henapueim aBIAeTCA OHH 3JeKTPOH.

2. Banumem sHaKH XMMHYECKHX 3JeMEHTOB ¢ oboaHade-
HHUEM BHENTHHX 3JeKTPOHOB:

3. SanHIneM 3JIeKTPOHHYIO M CTPYKTYDHYIO (DOPMYIEI 06-
Pa30BABIIHXCH MOJEKY.JL:

F—O—F.

4. o pagy 290 onpegemnum,
4TO0 ODIMHEe 3JeKTPOHHEIE NAapDHI
OyAyT CMemeHBl OT KHCIOpOJa
K hTOpY Kak K Dojgee aleKTpoOOT-
PHOATENLHOMY 3JeMeHTY, T.e.
CBA3L DOyIeT KOBAJEHTHOH TII0-

i
naproil; F+—0—-F,

Ananoruuno obpasyiores Mo-
JIEKYJILI BOIEL:

H-+ 0 + H — H:0:H,
mun H—0—H.

B meiicTemTentHOCTH MoOge-
KY¥Ja BOJEI HMeeT He JHHeHHYID,
a yraosyw ¢opmy (LHOH = /D\H
= 104°27"), Crpoerue MONEKYIBI H
BOABRI MOMKHO H300pazHTE pa3- Puc. 37. Pagauusse
JTHYHBIMHM criocobaMu (puc. 37). MOZEIH MOJTeKYALL BOAb]

S-Tadpsiexas., & ko,




1. KopanlenTHAR HeMOJAPHAA H KOBAJEHTHAN IOJAD-
Hafd XHMHYeCKHe CBA3W. 2. JIeKTpooTpHIATEIbHOCT .
3. YacTuunsit zapam,

L] ---'....‘..-IIII..I.I'."-.-‘......I..-----‘--'

AToMEl BOJOPOAA M focopa IMENT OD0YTH OJHHAKOBLRIE 3HA-
yendsa 30, Kakos THI XHEMHYECKOH CBA3H B Moaexyae tochn-
ua PH,? :

Onpegenure THI XEMHYeCKOil CBASH W 3aNHIINTE CXeMY ee 06-
PasoBaHEA [JA BellecTs ¢ Qopmynamu: a)S,, K,0 n H,S;
6) N, LizN u Cl;N.

B rawoit us monexyn — xaopoeogoposa HCl mwan droposoao-
— — poaa HF — xoBanenTHas XMMuU4eCKan cBA3L Gonee noaapaa?

;i_h B caenylomux npeanoiKeHHAX BCTABLTE NPONYIIEHHEIE CI0BA

= W Belpaxenus: «KopaneHTHAA XHMHYeckas cBA3b ofpasyercs
3a cuer ... . [lo aneny obIIHX 8IeKTPORHLIX IIAD OHA GBIBAET ... .
Mo 30 KORANEHTHYI) CBASEL JETAT HA ... H ...».

§ MeTannuueckas
12 XHUMHUUYEeCKad CBA3b

Bel yamanu, Kak B3aHMOZEHCTEYIOT MeXJIy coboit aro-
MBI SJEMEHTOB-METANJI0B H 3JeMEeHTOE-HEMETAJLIOB (9IeKT-
POHEI NePeXOJHAT OT NEPERIX KO BTODPBEIM), 4 TAKME ATOMLI
3JIeMEeHTOB-HEMETAIJIOB Mexay coboii (BHeIIHMe HeclapeH-
HBIE BJEKTPOHEI HX ATOMOB 00BeIHHAITCA B oDinMe sjex-
TPOHHBEIE TApEI). Teneps MBI NO3ZHAKOMHMCH € TEM, KA
B3AMMOZEHCTRYIOT MeMIy CoDOH aTOMBI 3JIeMEeHTOB-METall-
0B, Merannel 0OBIYHO CYINECTBYIOT HE B BHAE H3I0AHDO-
BAHHBIX ATOMOE, 4 B EHJE CIHTKA HJIH MeT4/IIHYecKOro Ha-
nenusa. Yo yoepmuBaeT ATOMEI METAJLIA B elHHOM o0heMe?

AroMel BONBIIWHCTBA METAIJIOE HA BHENIHEM VDOBHE CO-
fTep:aTt HefonsInOe THCI0 3IeKTPOHOB — 1, 2, 3. BT1H s/ekT-
POHEI JIETKO OTDRIBAIOTCH, 8 ATOMLI NPeBPAIIAIOTCH B MN0J0-
JHUTeNbHBIE HOHBL. OTOPBABIIHECH 3IEKTPOHLI ITepeMeIaloT-
Cs OT OJHOI'0 HOHA K JPYTOMY, CBA3LIBAA HX B elHHOE [Ieoe.

Pagobparebes, Kaxoii SMEKTPOH TPHHALIEXKAT KAKOMY
4TOMY, TPOCTO HeBOaMOMHO. Bee OTODBABLIMECH 3JIEKTPOHEI
cTany obmumu. CoefHHAACE ¢ HOHAMH, 3TH 3JeKTPOHEI Epe-

| ad]
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MeHHO 00pasyioT aTOMEI, IOTOM CHOBA OTPBIBAIOTCA W COEAH-
HAWOTCH YIKE ¢ IPYTHM HOHOM H T. 4. BecKOHeYHO TpOHCXOIHT
Opolece, KOTOPLIA CHeMATHUHO MOMHO HA0DDA3UTE TAK:

M%=ne = M”"*

ATOMBI HOHERI
METANIIA METAIIA

CnemoBaTenbHO, B 00b€Me METAJJIA ATOMBI HEMPepPHIBHO
[NpeBpalllaoTed B HoHel u Haobopor. Mx Tak # HaswBawT
ATOM-HOHAMH.

CB#A3h B MeTAIAX M COJIABAX MEXN(IY ATOM-HOHa- |
MH TocpeficTBOM 0000IIecTBIeHHBIX 3JI€KTPOHOE |
HA3BIBANT MeTAJIHYeCKOH. |

B T T DT e T P T o L DL T L L L U T L T AT T S T AT !

Ha pueyEre 38 cxemaTH4ecKH H300paKeHO CTpPOEHHE
fpparMeHTa MeTanna HAaTpHA. Kamaniil aATOM HATPHA OKDY-
#EeH BOCeMbIO cocegHHMH atomamu. OTopBaBmIHecs BHEIIHHE
37IEKTPOHE! CRODOIHO ABHIKYTCA OT OJHOI0 00pasoBaBIIerocs
HOHA K ApyroMy, coeguBaadg, OyITo cKIeuBad, HOHHEIH OCTOR
HATPHA Kak OBl B OGHY THTAHTCKYIO MOJEeKyay (puc. 39).

Merannuueckas CBA3bL HMEET HEKOTOPOE CXOJACTBO € KO-
BAJIEHTHOH, TAK KAK OCHOBAaHA Ha 0000I0ECTBIEHHH BHEIl-
HHUX 2JeKTpoHoB, OmHaKo NpH o0pa30BAHHU KOBAJIEHTHON
cBA3H 0D0DINEeCTEIATCA BHEIIHHE HECNADEHHBIE 3JIEKTPO-
HEl TOJBKO JBYX COCEJHHX ATOMOB, B TO BpeM# KaK OpH

9.0 0°0
;@@ 0@? 9
°0.0.9

Puc. 38. Cxema Puc. 39. Cxema
cTpOeHHA pArMeHTA MEeTANIHYECKOH
HEDHCTATANYeCKOTO HATPHA CEAIH
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0DpaszoRaHHH MEeTAJJIHE-
CKOH cBA3H B 000DINECTRIIE-
HHH 3THX 3JEeKTDPOHOB y4ac-
TBYIOT BCe ATOMEI. Fmen-
HO II03TOMY KPHCTANAEL ©
KOBAJICHTHOH CBH3BID XpYII-
KM, 8 ¢ METAJLIHYECKOH, AR
OPABHAC, NAACTHYHEL, 3JI6K-
TPONPOBOAHET W HMEHT Me-
TANIHYECHHH DaecH.

Ha pucynre 40 naobpaske-
Ha OpeBHAA 30J0Tad Uryp-
K& oJeHs, KoTopoil yxe 0o-
Jee 3,5 TeIC. JET, HO OHA HE NOTePAJIA XapaKTepHOro 1A
30JI0TA — JTOI'0 CAMOTO ILTACTHYHOrO H3 METANLIOBR — Bia-
POPOAHOTO METATIHYECKOro Becka.

Merannuueckasn cBA3E XAPAKTEDHA KAK I YHCOTBIX Me-
TAnJoB, TAK W OJA CMeceil paBTHYHEIX MeTANIOB — CILIA-
BOB, HAXOAANIHXCA B TBEPAOM H MUIKOM cocTodHuax. On-
HAaKO B TAP00OPA3SHOM COCTOAHHM ATOMBI METANIOB CEASAHLI
MEHAY CO00H KOBaJeHTHOH CBASBI0 (Hanpumep, mapdmu
HATPHA 3AII0JTHAIOT JaMILI KeJITOI0 CBETA A OCBelleHHA
yaul 6oapmux ropogos). Ilapil MeTanios cocTosT Ha oT-
ACIEHBEIX MOTEKY] (0FHOATOMHEIX W ABYXATOMHBIX).

Bonpoc o xumuvecrkux ceszax — UEHMPAIBHBIIL 80"
npoc Hayku xumuu. Bel NO3ZHAKOMHINCH ¢ HAYATEHLIMMT
OPEACTABTEHHAMH O THIAX XHMHYecKoll cBa3u, B nannHeli-
LIeM BRI Y3HAETEe MHOI'0 HHTEPECHOTO 0 NPHUPOe XUMAIeCKol
cesA3H. Hanpumep, uTo B GoJALIIMHCTBE MeTAILIOB, KpoMe Me-
TAIMYECKOH CBA2HM, €CTh EIfe M KOBAJeHTHAH CBA3L, WUTO
CYLIECTBYIOT M IDYIHE THOR XHMHUUECKHY CEAZEH,

Puc. 40. BonoToit oness.
VI 8. o H. 5.

1. Meranmuueckass cBa3k. 2. Atom-uonsl, 3. 0606-
1eCTBICHHEIE 3JIeKTPOHBI.

1 Merannuueckas cBA3L HMEET YEPTH CXOICTEA ¢ KOBAJIEHTHON
crA3b0. CpABHATE B8 ¢ MOHHOI CBAILIO,

b2

Kar MomHO0 NOBBICHTE TEEPIOCTE METANIOE H COAAE0RY

JanumnTe cxemy o6pasoBang Monexyn Li, Ls napos auTim,
Yramure THI XUMHYeCKO CEAIH B HUX,

3




['maBa BTOpad
IIpocTEIE BEemecTRa

IIpocTeie BemecTBa —
§ 13 wmeramne:

Hz 109 xuMuuecKHX BJeMeHTOB I[lepHOIHYECKOH cHC-
Temel [. M. Mengeneesa 87 snemMenToB o0pasyioT B CBO-
00ZHOM COCTOAHHH [OPOCThIE BEleCTBS C MeTalAHYecKoH
CEAZBH).

Eme B rimybBoxoit gpeBHOCTH YenoReK o6paTH) BHUMAHHE
HA 0co0BIe CBOMCTEBA METAJIJIOB; HX MOKHO DACILJIABHTE, a 34-
TEM TNPHAATE HM Jo0yio thopMy, H3roTOBHE NpPH 3TOM Ha-
HOHEYHHKH CTPE] M KOOHH, IIHTHE W MeYH, NOCVAY M MLIy-
ri... Ha yacax YenoBedeckol MCTODHN KAMEHHBIH Bel CMe-
HWUJACA BEKOM MEIHBIM, ‘3ATEM — DOpPOH3OBRIM, Iallee —
HeledHBIM. ..

Bee merannbl, KpoMe pPTYTH, B OODBIYHOM COCTOAHHH
meepdbie BEOIECTEAE H UMeIoT psaj obiux ceolicte. Meman-
bl — 3IMO KOGKUE, NAACMUYHbLE, MAZYHIUE GEeULECT-
8@, ROMOpPsie WMENm Memadiuieckuil dareck, mer-
N0- U INEKMPONPOSOOHbL.

MeTanaaM B OPOIIJEE BEKA IPHOHCEBATOCE MEHOTO IyA0-
adeiierBenHEIX cBoiicTE. MarecTHEIE eme B [pesnem Erunte
ceMb METANI0B CHHTANMCH OPEICTABHTENAMH CeMH [LIaHeT
Ha deMie.

SoJoTo Hamy npeaxu ceAasiEann ¢ CosxHIleM, cepefpo —
¢ JIyHoil, Mens — ¢ Benepoii, :eneso — ¢ Mapcom, 01oBo —
¢ Onurepom, cernen, — ¢ CarypHoM, pryTe — ¢ Meprypn-
es (puc. 41). Coenagerne uHeIa METAIIOB, 3HAKOMLIX JDeB-
HEM, C YHCJIOM IJIAHET, KOTOPEIE OHH BHAENIH Ha Hebe, Ka-
3a70ck Obl, TOATBEDPHIATI0 BIANMOCBASE JEMHBIX METANIOB
¢ mebecupiMu Tenamu. Horpa B XVIB. anxuMpran crana
H3BECTHA METANJIMYeCcKAS CYPhMA, OHH OOJIT0 OTKA3LIBA-
JHCE NIPH3HABATE €6 MeTalJIoM — Belb MIf cYDLMEL HA Hele
HEé XBATAIO [IITAHOTEL.




PryTh Onoso Cennen Cepa

Megn SoaoTo Cepelipo Heneao

Puc. 41. OfozHaYeHHE XEMHEYLCKTX BIeMEHTORE ATXHMHKAMH

M. B. JloMOHOCOR ONpeNeNlsal METANLT ¢KAK CBETIOE Telo,
KOTODPOe KOBATE MOMKHO#», H OTHOCHT 3TO CBOHCTBO K MeTaJ-
JIaM;: 30J0TY, cepefpy, MemgH, ONOBY, eledy H CBHHIYV.
A, Jlapyasee B «HaualeHOM Kypce XUMHW:, HATTHCAHHOM
B 1789 r., ynomunan y:xe 17 meraynos. B mavane XIX B.
NOCAeN0BaN0 OTKPEITHE NI4THHOBRIX Merannos. K zacros-
nieMy BpeMeHH YHCI0 H3BEeCTHRIX MEeTANJIOR Bo3pocao a0 87.

ITaraemuyunocms — 3T0 Ba)iHellllee CROMCTBO MeTAT-
0B H3MEeHATH CBOW (hopMy NpH VIape, OPOKATEIBATLCH
B TOHKHE JHCTHI M BHITATHBATRECA B IPOBONOKY. IIpu aTom
MoIBHRHBE 0000MecTEIEHHBIE SJIEKTDOHEL CMAMYAIOT HOe-
peMeIlleHHe MOJOMHTEJBHERX HOHOE, SKPAHHDYA HX APyT
ot gpyra. Ilosromy obpaboTra MeTANIOB ¢ H3MeHeHHeM dop-
MBI IPOHCXOOUT 03 paspPyYIIeHHA.

CaMBIM NJIACTHYHBIM H3 HPATOIEHHEIX METAJJIOB ABJIHET-
ca soaoro. OOHME rpaMM 30J0Ta MOMHO BRITAHYTE B IIPOBO-
JOKV IIUHOH IBA KIJIOMETDA.

Bece MeTallnkl, KAK BRI 3HAETE, TEEDALIE IR O0ORIUHEIX YVC-
NMOBHUAX BemlecTea. MekIodeHHe, KAK ViHe 0TMedalaock, coc-
TABJIAET PTYVTE, KOTOPAS NPH 00BIYHLIX VCJIOBHAX OpeacTaR-
Jaser coboi uaKHii 6necTAninii cepebprcTo-6ensil MeTa.

Merannel pasnau4gaiTceAd o meepdocmu. MArkme —
eN0YHEEe, HAOIPHMED, HWIH CBHHEN, & TEEpPALIE — XPOM,
THTAH, MOJIUOIeH.

Hexoropele npeicTaBileHus 0 memnepamypax niae-
JAeHUA H MAOMHOCTI HEKOTODBIX METANIOB Bhl MOM{eTe
OONYYUTE, €CJIH BHEMATENIRHO PACCMOTPHTE PHCYHOK 42,

Hanwuwue oGo6ecTEIEHHBIX 3/IEKTPOHOB 00BLACHAST H TA-
KHe XapaKTEpPHEIE CBOHCTEA METAIIOE, KAK HX MeEngo-
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Puc. 42, Temneparypst ILTABIEHHA W MIOTHOCTH
HEKOTOPELX METAIIOR




H anexmponposodrnocms. locrarouno gaske HebBonbIIOH
PA&3HOCTH I[OTEHIHANOB, U 0ecHopAAOYHO IBHIKYIINECH
BNEeKTPOHBI HAYMHAIOT ABHTATHCA CTPOT0 VIOPAAOYEHHO.
JlydmuMB OpoBOJHMKAMM 3JEKTDHYECTBA HBAAIOTCHA ce-
pebpo, mens, 3010T0, anoMuENNE. B npuBenenHoM cnucke
OHH PACIHOJIOMeHB B TIOPAJKEe YMEeHbIIEHHA 3JIeKTPONPOBOI-
HOCTH.

Ceobojable 97eKTPOHE! 06YCIOBIMBAIOT U TAKOE CBOICTBO,
KAl memannuieckuil 6neck. Ceer mornoujaercsa NoBepX-
HOCTBI) METaJa, M ero sJeKTPOHEI HAYMHAIOT HCIYCKATH
CBOW, BTOPHYHEIE, BOJHEI H3JYUYeHHA, KOTOPHIE Mbl BOCIIDH-
HHUMAEM Kak MeTajlJudecknil 6rneck. IIpekpacuo oTpamanT
CBeT NalJajui, PTYTh, cepebpo, Melnb.

PH3NYecKHe CEOHCTBA METAJNJIOB: KOBKOCTB, ILIACTHY-
HOCTB, TATY4eCTh, TREPHOCTEH, TEMIEDATYPA KHIIEHHH,
MEeTAIHYeCKHI BllecK, AIIEKTPO- M TeILIONPOBOIHOCTD.

1 Karoe na BellleCTH, HASEAHHLIX B NDHBEEAEHHOM HHIKE CTHXO-
TBOPEHHH, HE OTHOCHTCH K MeTanmam?

CeME METAIIIOB COZAAT CRET

Ilo gueny ceMu ILIaAHET:

Menk, #teneao, cepedpo...

Ian nam Kocmoc Ha go6po.
3JIaT0, OJ0BO, CEBMHE..,

CeIH MO, cepa — HX OTeI.

A emie TR JOMMKEH 3HATE:

Beem HM pTYTE — pOfHAR MATE.

2 HKax monHMaTE IPHBEIEHHEIE B 3TOM CTHXOTBODEHIN 00paSHEE
ERIPAMREHHA: ¢Cepa — HX OTEI+ H 4PTYTh — POIHAA MATE» 7

3 O xaxoM cBOMCTBe METAJIOB TOBODHTCH B HAYATLHON CTDOKE
cruxorsopenns A, C, Ilymrnaa « Kunsans ?

JlemuocckHil Dor Tebs croBAT...

O kaxoM cBOMCTEE METAJJIOB IOBOPUTCH B TPHBEJEHHBIX HHMHE
crpokax?

Hak agernit nya, Rak MoJIHEA GOros,
Hemoe neasne afofero B ouy Guemer,
U, osupasAcs, 08 Tpenemer

Cpens ceoMX OHROE...



4 IMovemy AspodaoToM B IPYTHMI ABHAKOMIAHHRAME 3aTpenie-
HEI ¥ [IEDeB03Ke ANMADATEL M TPHGODE, COMRD/KAINNE DTYTh?

5 IMossnavAcs DONOJMHUTENEHOI JIWUTEPATVDOH, NPHUTOTOBLTE CO0G-
LieHMe O MOABIEHUH i DAZBHTHH 3eDHAT B MMHZHN Hel0BeHA.

ITpocThie BemecTBa —
m HEeMeTAaJIJIbI

Hememanlsl, — Mo XUMUYECKUE FTLEMEHMBL, KO-
nmopsie obpa3yrom & ceéobodHom sude npocmble ge-
wecmea, He obaadarwuiue Guauieckumu ceolcmea-
Mmu memannoe. Mz 109 xuvmuyeckux snemenTos 87 orHO-
CATCA K MeTaLiaM, 22 SBIA0TcH HEMeTALTaMH.

Hememaaab, — npocmule geulecmead, IpH 00BEIUHBIX
VCAOBHAX MOTYT OLITE TASAMH, JMHIKOCTAMEH ¥ TEEDILIME
BenlecTeaMu (puc. 43).

Tagamu asasiores reianii He, seon Ne, apros Ar, KpHIl-
ToH Kr, reegor Xe, pagon Hn., Mx HasniBaoT HHEPTHLI-
MH razaMmu. Kamad MoJIeKy/ia HHEPTHOTD T'a3a COCTOHT H3
ofHOro aroma. Ha BHemHeM 3JIEKTPDOHHOM VDPOBHE Y ATO-
MOB WHEPTHEIX TA30E (3a HCKIIUYEHHEM Telld) BOCEME BIIeK-

Kuenopog Boxopog Hmop Bpom

Hog AnmMaz T'padmr

Pue. 43, TIpocTeie BElECTEd — HEMETALILL




TPOHOE. ¥ renuma — pasa. Csoeli XxuMudeckoi ycroitunpo-
CTHI0 MHEDPTHBIE rasel HAIOMHHAKT OJaropofgHLie IPATO-
NeHHEIE METAJJIBI — 30JI0TO ¥ NJATHHY, H ¥ HHX ecTh BTO-
poe HaspaHMe — OmaropojHEIe rassl. JTo HasBaHue OoJsee
IOAXOMHT K HHEDTHEIM a3aM, TAK KAK OHH BCe-TAKH BCTY-
AT WHOT[AA B XHMHUYECKHEe peakiHu H oDpasylor XHMi-
decKne coenuHerusa. B 1962 r. nossuioce coobmerme o
TOM, 4TO DOJYYEHO coeiuHeHWe KceHOHA ¢ drropom. Ceii-
HAC H3BECTHO yixe Oosee 150 xuMuuecKWX coegMHeHHIT
KCeHOHa, KDHOTOHA, pajioHa ¢ (hTOpoM, KHCIODOJOM, XJI0-
POM H A30TOM.

Ilpepcrapmenre o0 XHMHYECKOH HCKIIYHUTEILHOCTH
HHEPTHBRIX, HI# OJaropojHLIX, ra30oB OKA3470CE HE OYEHb
COCTOATENBHBIM, H MOTOMY BMECTO NpEANOJATaeMoi HyJe-
BOM I'PYIILI MHEPTHEIE Ta3kl 651K nomMemens: 8 VIII rpymomy
ITepuognueckoit cucreme: 1. U. Mengeneeza.

I'enuem, mo JTETKOCTH YCTYHAIOIIHM TOMBKO BOJODOLY,
HO, B OTIHYHE OT NOCHEAHEro, Heropi4YHuM, T.e. He Ipel-
CTABIAIINM IIOAPHOH ONACHOCTH, 3ANOJHAIT a9POCTATE
(BosmymIHEIe MIADEI) H AUpHKaban (puc. 44).

HeoH MIMpOKO MCHOAB3YIOT AJA H3TOTOBJEHUA CBETOROM
PeKJIaMEl (puc. 45). BemoMHauTe 00pasHOe BRIDAXMeHHe «VIIH-
IbI rOPOAa OBIJIH 3AMUTEI HEOHOM # .

I'aser Bopopox;, Kucnopox, asor, xjop, drop obpasyior
ABYXATOMHBIE MOJNEKYNEI, cooTBeTcTBeHHO — H,, 0, N,,
Cl,, F,.




Cocrar BemjecTBa H30-
OpasxamT HA OHCEME, HC-
NIoae3vVHa XHMHYeCKHEe M MAa-
TEMATHYECKHE 3HAKH C HO-
MOIILIO XUMLYECKOU (op-
myasvt. Ilo xumupdecroil
thopmyne, KaK BBl yiKe 3Hae-
Te, BRIYHCIAIT OTHOCHTRNb-
HYH MOJeKYASPHYI Maccy
semjecTea (M ). OrHoCHTENR-
HAA MOJeKyJaapHad wmacca Pue, 45. Heonosaa pexnama
OpPOCTOTO BEIIecTBA pDABHA
OpDOU3BEIEHUK) OTHOCHTEeNLHOH ATOMHOH MACChI HA YHEIO
aTOMOB B MOJEKy7e, HANDHMEp ruciopoda 0,: M (0,) =
=A(0)-2=16-2=32.

Oneaxo smeMeHT KHCJOpox ofpasveT eme 0fHO razood-
PasHOe IPOCTOe BEmIeCTBO — 030H, B COCTAB MOJEKVYJ KOTO-
POT0O BXOJAT y3Ke TPH aToMa KHceJoposa. XuMudeckas (op-
MyJaa 030Ha 0,4, 2 ero OTHOCHTENBHAA MOJEKYIADHAA MACCA:

M (O,) =16 3 = 48,

Pt -

MEHTa 00pa3s0BEIBATE HECHOJILKD NPOCTHIX Be-
IIECTB HASKIBAIOT AJJIOTPONHENH, & 3TH IPOCTEIe
BEIIeCTBA — AJJIOTPONHEIMH BHIOH3MEHeHHAMH
HJIH MOTH(HEAIHAMH.

’ CrocobrocTE aToMoB OOHOr'0 XHMHYECKOrQ 2Jje-

CrolicTEA ANMOTPONHBIX MOAHMHKANHN XUMHYECKOTO
3JIEMEHTA KHCIOPOfia — IPOCTHIX BeInecT® KHclaopoxa O, n

ozora O — pasnuunel. Kucnopos He nmeer sanaxa, a 030H

naxsHeT (OTCIOA M 70 HA3BAHHE — B IEDEBOJe ¢ FPeYecKorD
030H 03HAYAET «NAXHYINHII» ). 9TOT 3a0aX, ADOMAT CBeKec-
TH, MO¥{HO NOYYECTBOBATE BO BpEMS TpPO3EI, TAK KHAK 030H
oDpasayeTcsa B MANEIX KOJHMYECTBAX B BO3AYXE B Pe3y/LTATe
BIEKTPHYECKHX DA3DANOE.

Kucnopog — ras Ges useta, a 030H HMeeT GaegHo-thHome-
ToBRBIi mBer. OzoH Gonee DakTepunmupaer (nar. yudao —
vbuBaTk), uem kmcraopon. IloaromMy 030H DpPHMEHHOT
ana obeasapasckuMBaHAA OHTbeBoH Bogei. Os0H cHoocoben




VIep:EHBATE yasTpaduo-
JEeTOBRIE JIVIH CONHEYHOD-
ro croexrpa, rybuTelbHLIe
OJI8 BCEr0 JKHBOTO HA 3eM-
Jie, H TOTOMY 030HO8bLLL
CO0Ll, PACTONATAIOINANCA
B armocipepe Ha BBICOTE
20—35 ®wm, sammEmIaeT
FH3HL Ha Halllel niaHeTe
(Ha pucyHEe 46 Bul BUgHTE
thororpadno, caelaHAEVID
M3 KOCMOCA € MIOMOMIBIO
HCKEYCCTBEHHOIO COYTHHEA
deMaH, riae 00JacTH TTOHH-
Pne. 46. «O30H0BRIE DEIDEL: JEHHOIO COAepanmd 030-
B arMocdepe Semiu Ha B aTmocepe («030HO-
BEI€ JIBIPEI») OBO3HAYEHEI
Genbin IBEETOM).

M2 npocTex BeniecTB-HEMETAJJIOE NPH OOBIYHBIX YCJIO-
BHAX JEHIKOCTRIO ABAAETCHA TONbKO OpOM, MOJEKYARl KOTO-
poro asyxaromukbl. @opmyna 6poma Br,. 3ro Tamenaa Gy-
paf, ¢ HEOPHATHBIM 3alaxoM AEHIKOCTE (OTCIONA M HA3BA-
HHe, TAK Kaxk OpoMOocC ¢ ApeBHerpedecKkoro NepesoguTea Kak
¢ 3JI0BOHHBIH ).

HeKoTophIe TEepAble BeHIecTBa — HEeMETAIbl H3BECTHEI C
IpeBHeillx BpeMeH — 3TO cepa u yraepos (B dopue IDpe-
BECHOTOD ¥TUIA, aTMasa | rpaduTa).

¥ TEepIbix BEIIeCTE — HeMeTANNOB Tak:e HabmloIaeTcd
ABIeHue anaorponun. Taw, saemMeHT yriaepox obpasver Ta-
KHe paslH4YHBle 10 BHeEIIHEeMY BHIY OpOCTHIE BelecTBa,
KaKk anmas, rpabur (puc. 47). llpuunEa OTIHYHA CBOMCTE
ANTMa3a W FPA(HTA COCTOHT B CTDOEHHMM KPHCTANLTHYECKHX
penieToK 3THX BelllecTs, KOTOPLIE BRI PACCMOTDHTE HECKOIb-
KO Ho3gHee.

dneMeHT (hochop MMeeT ABe ANIOTPONHEIE MOAH(PHKA-
uun: doedop EpacHsH (IM DOKPEEBAKT GOKOEYIO CTOPOHY
coudedHoro kopobka) B docdop Genniii. Ilocneganii nMeeT
YETRIPEXATOMHEYI0 MOJEKVJIY, COCTABR ero oTpakaerca dop-
mynoi P,.

TeBepAbIM BElIECTBOM-HEMETAJJIOM ABIAETCA KDPHCTANIH-
4YeCcKHH Hoa ¢ gsyxaTomMHON monerynoi I,. He myraiite ero

cO COMPTOBEIM DACTROPOM HOJ8 — HOOHON HACTOWKOM, KOTO-
paf uMeeTcd B Kam ol goMammeei anTeuxe. Kpuerammmue-

76
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a)
Pue. 47. AnaoTponHEe BHAOHIMEHEHIA YTIJEDOAA It 0618CTI
X MPHMEHEHHA: @ — rpathnT; § — anMas

CHHI MO ¥ rpadiT He MTOX0MKH HA OCTAILHEIE HEMETAITR —
OHH MMET MeTaNTuIecKHi fleck.

Hro6nl NOKA3ATE OTHOCHTENBLHOCTL JAeJeHMs IPOCTEIX
BEHIECTE HA OCHOBAHHH HX (H3HYECKHX CBOHCTB Ha Me-
TAJJIBI H HeMETANIBl, PACCMOTPHM AJIOTPOIMIO 0JI0BA Sn.
IIprn KomEHATHOH TemmepaType 06GBEIYHO CYINECTEVeT Dera-
01080 ([-Sn). Bro Beem HaBecTHOE Gefoe OMOBO — METAJLT,
H3 KOTODOTO DAHBINE OTAMBANH OJOBAHHBIX CONIATHKOE
(pmc. 48, a) (BcnomuuTe crasky I'. X, Annepeerna «Croitxmit
ONOBAHHEIN CONAATUE » ). OIOBOM DOKDHIBAIOT HBHYTPH KOH-

AT

a) )

Puc. 48, O6nacty IpHMEHEHHA OMOBA: @ — MIPYIIEH;
i — MPOH3BOACTED KOHCEPBHEX OAHOK; 8 — NpHIIO




cepeHEIE DaHKH (pHe. 48, 6). OHo BXOQUT B COCTAB TAKOTD H3-
BECTHOTO CILJIAEA, Kak OpoH3a, a Takme npumnosa (puc. 48, &),
IIpn remnepatype vmsxe +13,2 °C Gonee yeroituneo ansda-
0JI0BO ((-Sn) — ceprliii METKOKDPHCTANAWYECKHH MOPOIIOK,
MMEeIIHI cKopee cBoiicTBa Hemeranna. IIpomecc mpespa-
mleHua BGesoro osoBa B cepoe ObIcTpee BCEro HOET IPH
TeMIeparype, pasaoii —33 °C. OTo nIpeBpallleHHe NOJIVHIIO
00pasHOe HARBAHUE «OJOBAHHAS UYMAas.

CpaeBHEM Teneps IPOCTHIE BellleCTBA MeTAJILl H HEMEeTA-
JIBI ¢ TOMOINLI0 TADTHIEL 3.

IMPOCTHIE BEIECTEA TaGauya 3
MeTannst HeMeralisl
1. Taepgrie 1. Treparie (cepa — 5, thocdop KpacHE
BemecTsa (Kkpome | u Gocdop bensit — P,, mox — I, anmas
pryru — Hg) u rpaguTr — C), rasoofipassrie BelecTRA

{(xncnopon — Oy, oson — Oy, asor — N,
Bonopon — H,, xaep — Cl,, dirop — Fa,
BraaropoIHLle Tasel) B suaRocTs (Gpov — Bry)

2. Mmeror Meran- | 2. He umenr merasandeckoro Giuecka (HeKI0-
nudeckuii bieck | weHHe cOCTABAAIT HOoL — L, rpadmr — C)

3. Bnerrpo- 3. BoABMMECTED He NPOBOLHT 30K TDHYeCK I
H TEOI0HPo- TOK (IPOBOJHHKAMY ABIAKTCH, HAMDHMED,
BOIHBI KPEMHERH, TpafnT)

4. Hosxue, nuac- | 4. B TBepAOM COCTOAHAN — XPVIIKHE
THUYHRIE, THIYIHE

1. Baaropogeeie rasel, 2. AAJOTpOonHA H alIoTPoN-
HBle BHIOHIMeHewnd, HIM mopucmuannu, 3. Kuemo-
poa u oz0H. 4. Aimaz u rpadmT. 5. Pocdop KpacHETH
# Gensni. 6. OTHOCHTEIBHOCTEH MeJeHHA OPOCTEIX Be-
IeCTE HAa MeTajJJkl H HeMeTaJlIbl.

(AR AN ENER R A E N R R R N N R R RN AR RN N |
Pacemorpure STUMON0CII0 HAZBAHHI OTIeMBHEIX GAATOPOAHEIX
rasos,

Tlouemy XUMIMECKH HeBEDHO MOSTHYECKOe BhIpamenne: «B moa-
OVXe TaxJao rpoaciis 7




3 SannmuTe cxemel ofipasosanua monexym: Na,, Bry, 0, N,.
Hakos THO xUMHYeckol cBASH B 3THX Molerynax?

4 Karoil THD XHMHYeCK0H CBA3H Q03 eH OBITE B METAILIHUECHKOM
Bogopome?

B JECOeTHIHA NoaApHoro HeeaegoeaTens P, Crorra k Hsbomy
nommey B 1912 r, norrbna H3-3a TOTO, 9TO DOTERAIA BECh 3ATAC

rOpPIOYEro: 0HO HAXOAWJIOCE B SANAAHHEIX ojJopoM Oaxax. Ha-
KO XHMHYeCKHH Dpouece Nean B ocHORe aTOro?

S L BelecTBa

XHMHA — 9TO HAayKa O BEIIECTEaX. A KaK H3MepATh
semecTBo? B Kakux egmHHOAxX? BhI MOXKeTe NpenIoMHUTH
OTCYHUTLIBATE HeoDXOoAHMMOE YHCI0 MOJEKYJ BeljecTea, ec-
M OHO COCTOHT M3 HHX. OZHAKO cjesaTh 3TO YpPe3BhIYAHO
crnoHO. HexoTopele B3 BAc MPeIJIOKAT H3MEePATEL BEIEecTBO
B rpaMMax, KHJIOrpaMMax uian muanurpammax. Ho segs ato
EIHHHNLI HAMEDEHHA MACCEI.

Jlna mamMeperua BemecTea Oplya BRIGpaHA ocobad eHHH-
0a, B KOTOpoil Kak OBl cCOefHHHINCE YHCJIO MOJEKYJI M Macca
BEIeCTBA. JTA eIUHNIlA ObLIA HASEAHA MOAB.

Yrober ormepuTs 1 MONE BeIECTBa, HYKHO B3ATH CTOMb-
KO TPAMMOB €r'0, KAK0OBA OTHOCUTENbHAA aTOMHAN (A ) Mnu
OTHOCHTENBHAA MOJIEKYIADHAA Macea (M) BemecTsa.

Hanpumep, 1 mMonb BOAbLI MMEeT mMaccy, pasmyvio 18 r,
rak kak M (H,0) = 18; 1 mons kHcIOpoga HMeeT Maccy,
pasEy0 32 r, Tak Kak M (0,) = 32; 1 mons xeneza uMeer
macey, paBayio 56 r, rak kax M (Fe) = 56.

A ecnH HYXHO OTMEDPHTH 2 MOJE BOJKI, TO CKOJBKO IpaM-
MOB €€ HYXHO B3ATh? Bepno, 36r (18-2). A wmoxHO
ormepurs 0,5 mones kHenopona? HKowewso, 0,5 mons Q,
HMEeIOT MACCY B [Ba pasa MeHbnie macco: 1 mMoan, T.e. 16T
(32:2). A croneKO MoJeli BOABI B3AJIH, €CJH, HAODPHMED,
orMepusi 45 r Bogei? OueBHAHO, HYKHO 3TY MACCY pasie-
JAuTh Ha Macey 1 Mok Bogst (45 r @ 18 r/mons = 2,5 Mons),
T. €. BEBAJINA 2,5 MOJE.

A KaK CBA3AHO C KOJHMYECTBOM BeIecTBa YMCJIO ero Moje-
kya? YeraHorneHo, 9To 1 MOTE M000T0 BeIeCTEA BCETIa cO-
Oep:HUT OJHHAKOBOE YHCAO MOJEKYJ. JT0 YHCIO pABHO
6+ 10%, B gecTs HTANBAHCKOrO YueHOro A. ABOrajgpo aTo qme-
710 HA3BAAM Rocmoartoit Asozadpo. OboasgauanT ee N, .




Taxnm obpasom, 1 Moxb Bogsl uMeeT macey 18 r i comep-
sur 6+10% monmexyn H,0. 1 mons kmemopoma 0, umeer
Macey 32 r u taxe cogep:aut 6« 102% monexyn 0,.

Ouesnnno, 9T0 B 2 MONL BOJAEI H TH0OO0TO BEMIECTBA COMED-
wuTea 12 - 1028 momserya, a B 0,5 mons — 3« 1023 monexyur,

3uaguT, uToOBl Yy3HATH uHcI0 MoAerva (N), comep:ka-
MIHXCA B ONPede/leHHOM KOJMHYeCTRE RellleCTEA, MOMHO BOC-
NMOJB3I0BATHCH (hODPMYION:

N=N,n,

rae i — KOJMMECTEO BeIIeCTBa, T. €. THCI0 MoJIeil.
Orcioma BEPHEL H cleIVION[He DABEHCTEA:
N

N
n='N—ﬁ i | NA=‘;:.

Teneps naguM OnpefeeHHEe IOHATHS ¢ MOIb» .,

Moas — 3T0 TaAKOe KOJHUYECTBO BEILEeCTBa, B KO-
TopoMm cofep:xuTcs 6+ 10°? Momexya atoro Bemie-
cTBA,

T il
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OnpHaKo crefyeT IOMHHTS, YTO B MOJAX H3MEPAIOT U YHC-
710 APYTHX YacTHI! ATOMOB, HMOHOB, 3JEKTPOHOE W T. 1.
Bo scex cnyuasx 1 mone comepsxur 6-102% cooreercrRyio-
HIMX 9ACTHI (ATOMOB, HOHOB, 3JIEKTPOHOR H T. 1.).

Maccy 1 mone BemecTBa HA3EIBAIOT €TI0 MOJAPHO
Maccoi 1 obosuauaioT Oyvkeoi M.

T L T R U T T L A 111 LT T L D T T LT TR L P LA UL VRN ..'.-.|..s.'.'.'....'.--..'.

HaK BRI TeNeps 3HaeTe, KOTHYECTBO BEIIECTEA HM3MEpAIOT
B MOJAX ¥ 0bosHauA0T OYKBOIH 711, B HEKOTOPEIX VUeOHMKax —
rpeseckoil OykBoil Vv (¢HIO»). YTobEl HAHTH KOIMYECTBO Be-
IIECTBA, HYKHO €ro Maccy pasielHTh HA MOJISAPHYIO MAcCy:
S ANTE
=3
CnenosaTensHo, BepHEI 1 00paTHbIe GOPMYIIEL:

m=M-:n n M=%.

Takum obpazom, monapHaa macca — 3To (hHaUYecKas
BeJIMYHMHA, KOTOpas DaBHA OTHOMIEHHIO MACCH! BeIecTEA
K KOJTHUECTBY BEelleCTEA.
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Orcioma MOMHO ONPEIE/UTE M eJHHHIL H3MepeHHA MO-
napHOil Maccel — r/moas. M(H,0) = 18 r/mons.

Ber araere, gTo egmHHIY Macchkl, KoTopas 8 1000 pas
foJBlIe OAHOTO FPAMMA, HASRIBAKT KUA0ZDAMMOM, 4 e1H-
HAy maccesl 8 1000 pas menbiiie 04HOTO TDAMMa — MUAAL-
ZPAMMOM.

CrnenoBaTelbHO, H KOJHUECTBO BEIECTBA MOMCHO HIMe-
pATE HE TONLKO B MOJNAX, HO H B KUAOMOAAX — KMOIb
(1 kMone comepsur 1000 mMoab), ¥ B MUAILMOAAX —
MmMoas (1 mons cogepxuT 1000 vMmyoas).

CooTBETCTEEHHO BMECTO MOJAPHOH Macchl B HEKOTODBIX
caydaax yAoDHee WUCNOJL3OBATL HOHATHE KUJOMOJAADHAA
Macea (KT/KMOJE) H MUAAUMOAAPHAA Macca (Mr/MMOTIE).

MEe1 ompemenuai, KaK CBASAHEI MeXIy coboll KoIHdgecTBO
u Macca peniecTeda. Teneps pelInM 330898 ¢ HCOOJALIOBAHM-
M PACCMOTPEHHEIX BLIIITE TOHATHH,

Fadavwa 1. CRoIbKO MOJEKVI cofepskuTesa B 11 r yraekue-
"PURSEES S, L merorasa.COLT

AHO: Peuenue:
m(COp) =111 v = Ny*n, n =%.
N(CO,) —?7 | M(CO,;) =12+ 16-2 = 44 (r/mMons).
n(CO,)=11r: 44 r/mons = 0,25 Moab.
N(CO,) = 6 - 10%2 momeryn/MONB X
% 0,25 moas = 1,5« 10%® monexrya.

Omeem: N(CO,) = 1,5+ 10%® monexy.

Fadava 2. Haiinure macey 15+ 1023 monexyn kucIoposa.

scoooODO8

Hano: Peiuenue:

N(O,) = N

_15-10% numMgn i
(Monexyn) M(O,) =16-2 = 32 (r/moxs).

n(0,) = (15 - 1023 moneryx) : (6 - 1022 mo-
JeKya/Moas) = 2,5 MoIE.
m(0,) = 32 r/mons + 2,5 mons = 80 r.

m(0,) — ?

Omseem: m(0,) = 80 r.

G -Tafpceann. B s




1. KommecTteo Bemectsa. 2. Moas, KEHIOMOJaB, M-
aumMonb. 3. MonapHas, HKHUIOMOAAPHAR MW MHKI-
aumonapaan maccel. 4, Ilocrosamaa  Asorampo.

N m
5.n=—ﬁ.ﬁ.n=ﬁ.

P PEEBEPEOOOR R ORI DORER OGRS E RSSO BORD

1 Croanko MOTeRya comep:xAT: a) 1 kmons semecTsa; 6) 1 Maosis
BelecTEAT

2  Haiigure macey: a) 0,75 mons asora N,; 6) 9-10% moneryn
rmorosst CgH .04 8) 3 kmons ceproil krenorsr H,50,,

3 CroIBKO MOJIERYT cogep:saT: a} 1,5 Moas Bogopoma; 6) 7 r so-
: nopogs; B) 4 kMoas Bogopoga?
4 BeraspTe nponyieHAsE CI0BA B OpeLaoskenus: « Maccy naMe-

PAIT B MUILIHTPAMMAX, ..., KHIorpamsMax. Konugecreo peme-
CTBA HBMEDHIOT B cauy cevy oesb

5 ILnorsocrs kucaopoga pasea 1,3 r/n. Beraneanre KoTH9ecTBO
BELECTEA KHCJA0DOOA, KoTopoe cojepsures B 1 a ero. Croabko
MOJERYN KHeaoposa cogepautca e 1 a? 81 Ma? 5 1 w87

$ 16 Monapubiii 06beM ra3oB

Maccy 1 monr BemjecTBA HasHIBAIOT MOAApDHOH. A Kak
Ha3EIBAIOT 00BeM 1 Moas Bemecrsa? OueBHIHO, 9TO B ero
Ha3BIBAIOT MOJLAPHBLM O0BEMOM.

Yemy paBeH mMonsipubii obsem Bogsi? Korma mur orme-
puBanu 1 MOJbL BOJEI, MBI He BABEIIMBAIH HA Becax 18 r so-
Okl — 3T0 HeynoOHo. Mul nonsaoBannck MepHOI mocypoii:
MHIHHAPOM HIH MEH3VPKOI, TaK KaK 3HATH, 4TO MNOT-
HOCTEL BOABI (Macca ofiHol efHHHIIEI 00beMa) paBHa 1 r/mo.
IToatomy wmonapHEBIT 00heM Boxbl paseH 18 mMu/MMOIL.
¥ mupKocTedl W TBEPABIX BEIIECTB MOJAPHLI ofmenm 3aBH-
CUT OT HX IIoTHOCTH (puc. 49, a). Hpyroe geno v rasos
(puc. 49, 6).

Ecnu aaTe 1 Mmons Bogoposa H, (2 ), 1 Moas kuenopoga

0, (32 1), 1 mons ozona Og (48 r), 1 Mons yriexucsoro ra-
3a CO, (44 1) m paxe 1 moas Bogampix mapo H,O (18 r)
OpPH OJWHAKOBLIX YCJOBHAX, HAODHMED HOPMAAbHBLY




Cﬁleuﬁ MNalCl

22,40

7} He

Puc. 49, Monaprsie o6neMst (5. v.):
0 — RHAKOCTEH H TEEDABIX BEIIPCTE; § — razoofpasHeIX BellecTn

CH,

(B XMMHH TPUHATO HAIBIBATE HOPMAAbHbLML yenoeuam
(H.y.) Temuepatypy 0°C u namaerme T60 mum PT. €T.,
nnn 101,3 kIla), To oxaskeres, aro 1 Moas aAwboro H3 razos
3aifMeT OJHH H TOT e 06beM, paBHEIL 22,4 n, ¥ cogepsxur
ONMHAKOBOE 9UCI0 MOJeKyn — 6+ 1028,

O6rem rasa xonuuecrsom semecrsa 1 MOTE HA3El- ||
BAIOT MOJAPHBIM obbemom u ofosHauaor V, . !

45T T AT Sy T T BTV L3 L oy T T v e e A T T T A AT

A ecnu BaaTs 44,8 1 rasa, To Kakoe KOAWYECTED BEITECT-
Ba ero Oyzer Baato? Koreuno e 2 MOJE, TAK KAK 3aJaHHLIH
obseM BJBOe GONBIIE MOIADHOTO.

Cremosatenpuo: n = i;-r-, rae V' — obdsem rasa. Orciona
141

v
V=V,n n V’“ZE'

Taxum obpasom, MonApHEIE ofbeM — ATO (PH3UYEeCKAs
BEAMYHMHA, DaBHAS OTHOIIEHHWIO 00heMa BemIECTBA K HOIH-
TeCTBY BeIlecTRa.
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Monapraerii ofbeM rasco0pasHuIX BEIIECTE BHEIPAYKAETCH
BJ/Mons. V., = 22,4 a/moas. O0beM 04HOTO KHIOMOJA Ha-

SBIBAIOT KUJLOMOAAPHbBIM H HaMepsAloT B M3 /kmoas (V, =

= 22,4 m3/kmons). COOTBETCTEEHHO, MUAAUMONAPHBLL 00E-
em paBeH 22,4 Ma/MMOIB.

Fadawa 1. Haiignre wmaccy 33,6 m® ammmarka NH,
LA A N N RN NN HPHH'Y“

aAno: Pewenue:

WiNHa = m=M-+n nti.

= 33,6 m3 ? Vin A e ]
M(NH,)=14+1:3= KI'/KMOJL).

e n(NHg) = 33,6 m3: 22,4 m®/kmons =

= 1,5 KMOIE.

m(NH,) =17 xr/gmons - 1,5 KMo =

= 22,5 xr.

Omeaem: m(NH,) = 22,5 ur.

Fadava 2. Haiignre macey u o6bem (2. y.), KOTODEII HMe-
TERTRTREY jor 18- 1020 Moseryn ceposogopoma H,S.

IIpn pemenwu sagagd ofpaTum BHEMAHHEe HA GHCI0 MO-
aexyn 18102, Tak kax 102° 3 1000 pas mensme 1023, oue-
BH/IHO, DACYETHI clellyeT BECTH C HCIOJLIOEAHHEM MMOJb,
MJL/MMOJE H MT/ MMOJIE.

aHO: Peuienue:
=7 N
e o R
(Monery) M(H,S)=1-2+ 32 = 34 (Mr/mmouns).
m(H,S) — ? n(H,8) = 18-102°;: 6+ 1020 = 3 (mMmouns).
V(H zs} % m(H,S) = 34 Mr/MMons + 3 Mmons =
g = 102 mr.
V(H,S) = 22,4 mn/MMonas * 3 MMOAE =
= 67,2 ML

Omeem: m(H,S) = 102 mr; V(H,S) = 67,2 M.




1. MoaapHsni, MILTHMOJAPHBIA H KHIOMOJADHBIR
ofsemMel razos. 2. Moaapusni o6bem rasos (mpu Hop-
MAJBHBIX Yeaosuax) pasen 22,4 1/mons. 3. Hopmams-

V
HEIE VCIOBHA, 4. n = 7

e

-] LR R R R R R R R R R RERESEREESEEEEEE NN EEENEENERNNENREN.

1 Hatinure macey u uueno monexys opu o2, v, aaa; a) 11,2 1 kue-
aopoga; 6) 5,6 v asora; 8) 22,4 v xnopa,

) Haiinure ofkeM, KOTODBIHE pH H. y. aaiiMyT: a) 3 r sogoposa;
G) 96 kr oaona; 8) 12+ 102° monexyr asoTa,

3 Hatinure maorHoeTH (macey 1 .1) aprosHa, xX10pd, KHCIODOLA
I 030HA npi H. ¥V. CHONBKO MOJABKYA KARJ0TD BEIIecTBa OVAeT
copepaarscs 8 1 7 npi Tex e yeropuax?

4 Paccunratire macey 5 n (2. v.): a) xucrnopoga; 6) ozoHa; B) yr-
nernciaoro raza C0,.

5 ¥ramure, uro TAxenee: a) 5 1 cepHucToro rasa (S0,) mau 5 0
yraerucaoro raza (COg); 6) 2 1 yraerncnoro rasa [Ci}gj HIH 3 I
yrapuoro raza (CO).




["Ima Baippe TEd

CoenuHeHUSA
XUMUYECKNX BIIeMeHTOR

§ 17 Crenens oxucienus

Ilpy mayueHnyd HOHHOH ¥ KOBAJMEHTHOH TOMAPHON XHMH-
UeCKHX CBA3EH BEl SHAKOMHJHCE CO CA0HHBIMH BeIIECTBA-
MH, COCTOSNIMMHE M3 ABYVX XMMHUYECKMX anemeHToB. Taxue
BEIIECTBA HABKIBAKT OUHAPHbIMU (OT 1aT. 6U — [IBA) HIH
dayxaneMeHMHLIMU.,

BenoMeEEM THOHYHBIE OMHADHLIE COEIHHEHHS, KOTODBIE
MBI IPHBOAMIN B KAYECTEE NIPHMEpPA JJIA PACCMOTDEHHA Me-
XAHWAMOB 0DPABOBAHUA HOHHOH H KOBANEHTHOH IOAADHON
xumugeckoii ceasn: NaCl — xnopug garpusa 1 HCl — xmo-
poBoZiopoa. B mepBoM ciy4ae cBA3L HOHHAA: ATOM HATDHHA
nepejan CBOH BHEIIHHH 3J€KTPOH ATOMY XJ0pa H NpeBpa-
THJICA NPH 3TOM B HOH C 3apAj0oM +1, a ATOM XJIOpa NPHHAT
3JIEKTPOH ¥ NMPeBPATHJICA B HOH ¢ 3apanoM —1. Cxemaruye-
CKH IpPOLEece NPEeBPalleHus ATOMOE B MOHEI MOKHO H300pa-
3HTH TAK:

Na’ + Cl1° — Na'Cl-

B monexyie e xnoposogopoga HCl xumuyeckas cBasn
obpasyerca 34 CUET CNADHBAHHA HECHAPEHHBIX BHENTHHX
aJeKTPOHOB B 00paszopaansA obmeil aMek TPDOHHOI TApEL ATO-
MOB BOAODPOJA M XJ0pa:

H- + -Cl: — H:Cl:

HPEBKJIBHEE OpelcTaBIATE DEPHBDBaHHE KOBAJIEHTHOH
CEBA3H B MOJIEKYJIE XJIODOBOIODOOA KAK NepeKpDLIBAHHME OMHO-

T ge




aEKTPOHHOrO s-00maKa aToMa BOJOPOJA ¢ OJHOIIEKTPOH-
HBEIM p-0DJIAKOM aTOMa XJI0pa:

9+ O - AV

Tlpu xuMHYeCKOM B3auMofeilcTBHM 00IMad aNeKTPOHHAH

napa cMelmeHa B CTODOHY Gojlee aleKTDOOTPHUATENLHOIO
Bt 8-

atoma xaopa: H—CI, T. e. 21eKTPOH He MONHOCTRI) MepeiieT
0T ATOMA BOAOPOAA K ATOMY XJOpa, a YaCTHYHO, 00YCIOBIH-
Bas TeM CAMBLIM YACTHYHBIN 3apam aTromoB & (cm. §11):
H*0.18C1-0.18, Ecnu e MpeAcTaABHTE, uTo M B Monexyie HCI,
kak # B xjaopuge Hatpus NaCl, snexTpod MOMHOCTEIO TEPE-
{ieJl OT ATOMa BOJOPOJA K ATOMY XJIOpa, TO OHH MOJYYHJIH

+1-1

oe1 3apaasl +1 1 —1: HCIL. Takue yclnoBHBIE 3apAAbLI HA3BIBA-
0T cmenelbo oxucaenud. IIpH onpegeIeHnH 3TOro NOHA-
THA YCIOBHO MPEAN0JIATaT, YTO B KOBAJEHTHBIX HOJMAPDHBIX .
COBIMHEHUAY CBAIVIOMIHME AJEKTPOHEl TTOMHOCTLIO MePeInIn '
¥ OoJiee 3JEKTPOOTPHIIATENEHOMY ATOMY, & MOTOMY COEZH-

HEHHA COCTOAT TOJBKO H3 OOJOKHTENTBRHO H OTDHUATENBHO
sapAMeHHBIX HOHOE.

Crenens OKHCJIEHHA —\2TO VCIOBHEIH 3apAL 4TO-
é MOB XHMHAYECHOI0 9JeMeHTa B COeJHHEeHWH,| BHI-
yHCHeHHRIN HA OCHOBE IPEANONIOXEeHHUHA, UTO Bee |
copIMHEHHA (W MOHHEIE, M KOBAJEHTHO-IOJAD- | i
HEIE) COCTOAT TOJEKO H3 HOHOB.

Creneds OKHMCIEHHA MOMHET MMeThE OTRHIOATEILRHOE, IOIO-
EUTENIEHOS HJINM HYJAeBOE IHAYEHWH, KOTODhIE oOBIUHO CTA-
BATCHA HAT CHMEBOJIONM 3JIEMEHTA CBE‘PXF, HamnmpaMep:

+1 =2 +2 —3 +5 =2

Na,S, Mg,N,, Cl,, N,0;. |

OrpuiaTeJBEHOE 3HAMEHHE CTENeHH OKHCJIeHHS HMeIoT Te
ATOMBI, KOTOPEIE IPHHANHA 3AeKTPOHE] OT APYTHX ATOMOB HJIH |
K KOTOPEIM CMEIIeHb! 001Iie 9JIeKTPOHHEIe [IaDEI, T. €. ATOMBI -
foJiee 3MERTPOOTPHIATENRHEIX 3/1eMeHToB. PTop Beerna ume-

ET CTEIEHBL OKHC/IeHHsA —1 BO Beex coepmHeHusax. Kucmopon,
BTOpOil mocse (hropa Mo 3HAYEHHIO ANMEKTPOOTPANATENEHOCTH

r AmEN




3JIEMEHT, IMOYTH BCETAA HMeeT CTeleHb OKHCIeHHA —2, Kpo-
MEe COEAMHEHHIH co (PTOPOM, HATTPHMED:

H1 =3 4= +2-1
Na,0, Fe, 0,4, 50 OF,.

Tlono:xuTensHOe 3HAYEHHE CTENEHH OKHCIEHHA HMEIOT
TE ATOMEI, KOTODPEIE OTHAKT CEOH 3JeKTPOHEL IPYTHM ATO-
MAM HJAH OT HDTUPHX OTTHHYTEI DﬁLLLliE AMERTDOHHEIE TTADEL,
T. €, ATOMBl MeHee JJNeKTPoOTpHIATeNbHEIX aaeMenToB. Me-
TAJNEI B COSIHHEHHAX BCErIa MMEHT MOACMHHUTEeNLHYID CTe-
NeHL OKHCAEHHMA. ¥ MEeTALIORE IIABHEIX NOATPYIN: [ IpYOIIE
BO BCEX COROUHEHMAX CTEIeHL oxucnenud pasEa +1, Il rpyn-
nel pagHa +2, 111 rpynnsl — +3, Hanpumep:

41 -2 42-
20 CaClz, Alea.

B bonsmiunerse coeguHeHHHA ATOMEL BOLOPOAA HMEIOT cTe-

eHb OKHCNeHHA +1, HanpuMep:

+1=1 +1-2 +1 -8
HCl, H,S, H,N,

HO B CO8JJHHEHHAX ¢ MeTaJlJaMH¥ ¥V BOIOPOIA CTEIeHb OKHC-
JeHuda —1;

@

#1-1 +2-
NaH, CaH

H},FJIEBDE JHAYMeHHWe CTeleHH OKHCIEHHHA HMEeKT aTOME]
B MOJEKYVIAX OPOCTRIX BEIOECTE W ATOMEI B EBUﬁD,ILHDM CO-
CTOAHHH, HAIIPDHMED:

{} 0 0 0 0 0 0
H,, N,, Fe, Al, Cl, N, Na.

B coemmHeHHAX CYMMADHAA CTeNeHL OKHMCISHHA BCEra
paBHAa HYII. 3HAA 3TO H CTENeHbL OKWCAeHHA OTHOIO H3 aje-
MEHTOB, BCErJa MOMHO HAHTH CTENeHE OKHCJIEHHA IpPYTOoTOo
aJieMeHTa o GopMyie, HAIpHMeD OMHADHOTO COelHHEHHAd.
Tak, HalieM cTeleHbk OKHCJEHHMA XJA0PA B COeIHHEHHH

Za
Cl,0,. ObosHauuM creneHb okucneHus xucenopoma: Cl,0,.
CremoBaTenbsHO, CeMB ATOMOB KHCJIOpOAa OVAVT UMeTh 00-
it orpunaTenasHei gapag (—2) - 7= —14. Torna ofmuii 3a-
pPAN OIBYX ATOMOB xnopa Dvmer pasen +14, a ogHoro atoma

xJopa: (+14) : 2 = +7. CnenoBaTensHo, CTENEHL OKHCIAEHHA
+7 -2
xjopa paeHa +7: Cl,0-.

L Lt
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AHATOTHYHO, 3HAA CTETIEHU OKHCIeHHA BJEeMeHTOR, MOMK-
HO COCTABUTL (DOPMYJy COEAMHEHWA, HANDHMED KAPOHAa
AMIOMUHEA (COBAMHEHUA ANIOMUHHA M yriuepoga). Sammu-
M SHAKH aJIOMUHEA U yraepoaa pagoM AlC, npuuem cua-
Hana — 3HaK ANIOMHHHA, TAK KAK 3TO METAJJ, T. e. MeHee
JJIEKTPOOTPHIATENLHETH sJeMeHT. Onpenenum no Ieproau-
geckoil cucreme JI. M. Mengeneesa qmceo EHEIITHAXY AJIeKT-
poHOB: ¥ Al — 3 anexTpora, v C — 4. ATOM AMIOMHHHS OT-
AacT CBOM 3 BHEITHWX DIEKTPOHA YTAEPOAY H OOAYVIHAT MIpH
ITOM CTEIeHbL OKMCIEHHA +3, PaBHYI 3apAAY MoHA. AToM
yriaepoga, HaoGOpOT, NPHMET HEHOCTAIONIME MO «3aBETHOLN
BOCEMEDKH#? 4 JJIEKTPOHA W MOJYYHT LPH 5TOM CTEleHL

+3=d
OxHCcIeHHss —4. 3anumieM aTH 3HAYEHUSA B hopmyny AIC
U HaHIeM HaHMEeHEIIee obmee KpaTHOR Iiis HHX, 0HO PaBHO
12. 3aTem paccunTaeM HHIEKCHL:

+d—4
AlC — Al C,.

Haspanusi OMHADHEIX coegmHemHuH obpasayroT ua ABYX
CIOB — HA3ZBAHHN BXOJANIHX B HX COCTAB XUMHUYECKHX 2716-
MeHTOB. Ilepsoe cnoro ofosHauaer AIEKTPOOTPHITATETLHYIO
1acTh COEJHHEHHA — HEMEeTAJJ, ero JATHHCKOe HA3BAHHE C
cydduKrcom -ud CTOMT Beerga B MMeHHTEILHOM najexe.
Bropoe cnoso obosuauaer MEKTPOIOJOMKHTEILHYIO HACTE —
METAJIT WIN MeHEee JIeKTDOOTPHIATENLHEIN 3/IeMeHT, ero
HA3BAHHE BCEerJa CTOUT B POAUTEILHOM [IA1ee:

R R, e
¢2MEMEHT-HI» + «3/IeMeHTap (c. 0., ecam nepeMeHHas).

Hanpumep: NaCl — xnopum marpus, MgS — cyandng
maraua, KH — rugpan xamma, CaQ — OKCHJ Kanenada. Eeo-
JIH K€ BJIEKTPONONOKHUTENEHEIH 3IeMeHT NpPOABIHET pas-
HEIE CTENeHHM OKHCJIEHHS, TO 9TO OTPAYKAIOT B HAGBAHMH,
0003HAYMB CTENEHb OKHCIEHUA PHMCKOTT nHdpoil, KoTopyio

+2-2
CTABAT B KOHIle Ha3BaHWdA, HanpuMmep: FeO — okcun xene-
258
3a (II) (unraror soxecun sxenesa geas), Fe,0, — oreng xene-
aa (III) (aurator ¢okecup sxenesa TpH»).

Eciu coenmHeHMe COCTOMT M3 IBYX BIeMEHTOB-HEMETAN-

JIOB, TO K HA3BAHHUIO DoJlee aIeKTPOOTPHLIATEIBHOIO M3 HUX

npubaBnsaoT cydbdure -ud, BrOopoil KoMIoOHeHT CTABHTCH




+2-1

nocxae 3Toro B pogurensbHoM nagexe. Hanpumep: OF, — dro-
+4-2 +6-2

pug kucaopoaa (II), SO, — okcup cepel (IV) 1 SO; — oxenp

cepsl (VI).

B HeKOTODBIX CAYUaAX IHCI0 ATOMOB 3JIeMeHTOB 0D03Ha-
YaJ0T NPH NOMOIH HAZBAHHN YHCIUTEILHEIX HA IPEYECKOM
A3BIKe — MOHO, OH, TDH, TeTpa, IIeHTa, rexkca u T. 1. Ha-

+9-2
npuMep: CO — MOHOOKCHI yIyepojfa, HJIH OKCHJ yriepo-
+4—2
za (II), CO, — nuokcup yroeposs, min oxcus yraepoga (IV),
+4 -1
PbCl, — rerpaxmopuj cBHHIA, HIH Xaopuj ceuHma (IV).

Yrobel xMMHKH PASHBIX CTPAH NMOHHMAaJH APYT APYra,
norpefoBasiock cO3JaHUE eIHHOH TEPMHHOJOTHH M HO-
MEHKJATYPHl BemecTs. IIPHHIWIE XHMHWYECKOH HOMEHK-
JaTypel OBLIH BhepBhle pazpaboTaHbl (DPAHIY3CKHMH XH-
muxamu A, Jlasyasse, A. @yprpya, JI. l'mrosom ne Mepeo
u K. Bepronne 8 1785 r. B Hacroamee Bpema Memxagy-
HADOAHEIH €003 TEOpPEeTHYeCKOH H NUPHEKIAJZHOH XHMHH
(MIOITAK) woopouHEHApYeT AeATelbHOCTE VUEHBIX PasHEIX
CTPAH U H3JAeT PEKOMEeHJAIIMH 110 HOMEHKJIATYPE BEIllECTE
H TePMHHOJOTHH, HCIOJB3YEMOH B XHMHH,

1. BuHapHBle, HIH [OBYXJJeMEHTHbIe, COeTHHeHHA.
2. CreneHs OKHCJIEHHA, 3. XHMHYECKAA HOMEHKJIATY-
pa. 4. Onpenenenune crTeneneii OKHUCICHHA IJNEMEHTOB
mo dopmyme. 5. Cocrapnenue GopMyn OHHAPHBIX
COeTHHEeHHI M0 CTeNeHAM OKHCJICHHA 3/1eMeHTOB.

@ essasPocasrBOORBEORREGORSRSSESDS DRSS DRBODBRERBED

1 BanrmuTe GopMyael oxengor azora (I1), (V), (1), (III), (IV).

P HaiiTe Haspaana OUHADHEIX coeuHeRHD, hopMYyIRI KOTODRIN:
a) Cl,O., CLO, ClO,; 0) FeCl,, FeCl;; B) MnS, MnO,, MnF,,
MnO, MnCl,; r) Cu,0, Mg,8i, 8iCl,, Na,N, FeS.

3 Haligure 0 CHpPABOYHUKAM M CJI0BADAM BCEBOZMOKHEIE HAIBA-
HUA BEMECTE ¢ Gopmyaamm: a) CO, 1 CO; 6) 30, u 80, O6ssc-
HUTE UX 3THMONOrHK. [lafTe Mo IpA HAIBAHHA ITHX BEIIRCTE M0
MeRIVHAPOJAHOH HOMEHKIATYDE B COOTEETCTEHH ¢ [IPABMIAMI,
HanoeHHIMH B Daparpaide.



4 HKaxoe enje HasBaHHe MOMHO AATE AMMHAKY H/N?

Haiinure 061eM, KoTOpEI nMeloT npr . v, 17 T CEePOBOIODOIA.

2 L&
KOMBKO MOJEKYH 800 cONepHEUTeR B 3ToM obseme?
g Burumcimre macey 33,6 m® merasa CH, npm . v. u onpenemure
HHCJI0 MOJIEKYJL ero, cogepikallleecs B aTOM 00beMe,
§ Baxkuelinne Kiacest
8 OMHADHBEIX COeTUHEHUH —

OKCHIBI U JIETYYHEe
BOZOPOOHBIE COTMHEHUS

é

Oremasl — 3T0 C/OXKHEIE BEMIECTRA, COCTOSILHE
H3 OBYX XHUMHYECKHX JJIeMEeHTOB, OIHH H3 KOTO-
DEIX — KHCIODO[ B CTENeHH OKUCITEHHA —2,

T LT R S b i

OKeuasl — IIMPOKO PACHPOCTPAHEHHBIH B IPHDOJe KIace
HEOPraHHYECKHX coelMHeHu#, K oKcHAaM OTHOCAT Takme
X0pOIIO H3BECTHLIE COEAMHEHNA, KAK eCoK (IHOKCHT KpeM-
1A 510, ¢ He0oIBIINM KOMTHYeCTEOM NpHMeceit), Bofa (ok-
cug Bomopoga H,0), yrmexuensiii ras (nwoxcmp yriepoma
CO,), rnuraa (OKCHI ANIOMHHHA ¢ HeG0JBITHM KOTHIeCTEOM
ADYTHX coefuHeHHH) H T. . Boasmuncrso pyn uepupix
METAJLIOB CONEPI’AT OKCHABI, HAIDHMED KDACHBIH ejea-
BAK — Fe,0, u MmarauTHs enesnax — Fe,0,.

Cpean OKCHIOB €CTE TBEP/ble TPH OOLIYHEIX VCAOBUAX Be-
mectea — Si0,, Fe,0,, muaxue — H,O n razoobpasisie —
CO, CO,. [TosrakoOMHMCA € BAXXHEHIINMHU U3 HHX.

Boda H,0. 310 caMoe yIHBHTENRHEOE, CAMOE pacmpocTpa-
HEHHOE H caMoe HeoDX0JUuMOoe BeIIeCcTRO Ha Hamlell niageTe,

ITourn TpH YeTBEPTH MOBEPXHOCTH 3EMHOTO IIADA 3AHATO
BOJOM Mopel H oxeanos. JIsmoM morpeiTo 20% CYIIN: Jej-
HHKH I'op, ADKTHYECKAd M aHTADKTHYECKAS NIANKH IJIaHe-
THI (puc. 50).

Bopna sanser na KIMMAT OIAHETEHI, TOTOMY 4TO OHA 06.1a-
AaeT 09eHb onemIoN TensoeMrocThi0. Harpesascs, Boja mo-
TJIOMIAET TEMJIO, 4 OCTEIBAM, OTOAET €70 M TeM CAMBIM ¢BEI-

igr | |1 1]
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Puc. 50. Boga g5a Sesmae




DABHUBAET» KJIMMAT. A 0T KOCMMYECKOID Xo0j1a npeso-
XPAHAIOT 3eMII0 Te MOMEKYJIBI BOMLI, KOTODBEIE pacCesHbl
B armMoc(epe — B obaaKax B Bufe mapa. ..

Boza cocrasiaser go 80% wmacesr knetim M BEIIOJHAET
B Hell YpPesBLIYaiHO BAMHEIE QYHKNMHA: onpenenser obbem
1 YIPYTOCTE KJIETOK, TDAHCIIOPTHPYET B KIETKY W U3 Hee pac-
TBOPEHHBIE BEINECTBA, NPEAOXPAHAET KIETKY 0T DE3KHX KoJle-
DaHui Temneparyp. Temo uenoBexa ma 2/, COCTOMT M3 BOALL

IlouTH BCe peakiul B sKHBOIT HIIETKEe IDOTEKAIT B BOJHEIX
pacTBopax. BoasmmueTRo PEAKIHH, HCOOIL3IVEMEIX B TEX-
HOJIOTHYECKUX TpoOLeccax HA NPeJNpHATHAX XHMHUYECKOIH,
thapmanesTuveckoit u numesoii OPOMEIIIIEHHOCTH, [IPOHC-
XOJHT TaK:#e B BOAHBIX DacTBOpAX.

Bes Boger memosmoskmo TPENCTABUTE JKH3HL YeJIOBEKa,
KOTOPEIH NOTPefadeT ee IiIs caMbix PA3HEIX OBITOBRIX HYH
(pmc. 51).

T0 n

Come  Vmusaswe Crupra  Merrne Homne  Tpuroro- IIpmroro-
BOJE] OOCYABI  OrOpofA BAGHHE  BaeHHe
B TYANETE IHINE  HAODNTHOB

Puc. 51. Iorpe6nenne soas: uenoserom




Ha sonpoc: «Muoro 1m Bogsr Ha 3emne?» — OZHO3HAYHO
OTBETHTL TPYJHO: H OYe€Hb MHOI'O, H O4€HEL MAJIO OJJHOBDEMEH-
HO. IloyeMy MHOTO — OUEBHMIHO: OKeaHH, JEJHHKH, DEKH,
noxau... A sor nogemy mano? Bo-meperix, moToMy, UTO IO-
TPeGHOCTH Ye/IOBEYECTEA B EBOJE CETONHA ViKe CPABHHMEI
¢ BO300HOBJAAEMEIMHM DeCypcaMH NpecHoH BOAK Ha Hameit
njaHere. Bo-BTOpEIX, OCYIIECTBJIAS HPOH3BOACTBEHHEIE
OpPOLECcCh!, MEI DONbITe 3arpA3HAEM BOAY, UeM OYHIAEM ee.
B-rperbux, GoabIIAs YACTH 3eMHOH BOABI — 5TO HE IPOCTO
BOJ4, 4 KOHIEHTDHDOBAHHEIE COJIEBRIE H HMHEI® DACTBODHL.
B-uyeTBepTRIX, 0YeHL MHOrO TpecHOH BOLEI MEI pacxogyvem
feanyMHO B HanpacHo. IToaromy Heobxoxumo Gepeus Bomy.

Venexucawii zaz CO, — duoxcud yzaepoda. B pos-

Ayxe sBcerga copep:xurcs oxoso 0,03% (mo obwemy) yrie-
gucmoro raza. Cofep:aHME €r0 B BO3JAyXe HENOCTOAHHOP.
Bosayx B roponax, ocobeHHo BOMU3H 3aB00B H (abpuK, co-
JAEDHHT HECHOJIRHKO GoNbIIe VINIEHHCIOD raja, dem BO3OVX
B CENLCKHON MECTHOCTH,

OOpasyercsa yIaeKHCHBI a3 OpH ARIXAHHH M CrOPAHMH
TOILINBA, A TAKKE IIPH TJIeHWH U THHEeHWH DasJHMuYHBIX Opra-
HUYECKHX BEIIecTB. B Boje MHOTHX MHHEDANLHLIX HCTOYHH-
KOB COOEPAHTCA 3HAUNTENBHOE KONHYECTBO PACTBOPEHHOrO
yraekncioro raza. Oame M3 TAKHX HCTOYHHKOB MHHEDAIh-
HOIl BoJikl (Eap3an) HaxoauTes 8 Kucnorogcke. EsxecyTouro
ATOT MCTOYHHE BBEIHOCHT OKOJIO ABVX C MOJOBHHON MUJLIHO-
HOB JHTPOE MHHEDAJLHOH BOJARI, COUEp:Kalleil 70 DT CBO-
GoHOTO YIIeKHCI0r0 rasa B KaKJI0M JUTDe.

B Bomax mopeill W OKeaHOB CcOJEP/KUTCH OUEHE MHOTO
PACTBOPEHHOTO YIJIEKHCIOro rasa, B AecATKH pas Oonbime,
ueM B BO3IVXe.

Yraexucawlii ras GecuserHEIl, Oes samaxa, OH mouTH
B 1,5 pasa Tasenee Boagyxa. [IpH oOBIYHEIX YCIOBHAX B O/I-
HOM O0BbeMe BOJABI PACTBOPAETCH OAUH 00BeM VIIeKHCI0T0
rasa.

IIpu ysenuuennn gasnenus 10 60 aTv oH mpeBpamjaeTcs
B OecnBeTHYIO AHAKOCTE. IIpH HCHapeHHH KHIKOTO VIie-
KHCIIOr0 Tasa HacThk ero MOXMET NPEeBDATHTLCA B TBEDPAVIO
cHerooOpasHyo Maccey. Ee OpeccyioT M Ooay4amT TAK HA3BI-
BAEMEIH CYXOil Jlelx, KOTOPEII IpH 00LIYMHOM JABJEHHH BO3-
TOHAETCHA, HE ILIABACE, IPHYEM TeMIEPATYDA ero NOHUKAeT-
ca o —78,5 °C. IToaTomMy cyxoii 1ex B OCHOBHOM IIPUMMEHAIOT
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Pue. 52, Cyxoit neg
HCHOMBIVIOT OJ18 XPAHEeHUA
MODOEHOI0

Puc. 53. [lna npurotoenenus
ra3lpOBAHHEIX HATHTEOE
HeobXoAHM VI KHCAbHL rag

AAs XPaHEHHA  OHINeBBIX
IPOAYKTOR, H B IEPEVIO OHe-
pess Mopoxesnoro (puc. 52).
Haubonee mmporo CO, me-

NOJB3VIOT NPH H3TOTOBJE-
HHH Pa3MpPOBAHHBIX HAMHT-
K0B (puc. 53).

Yraexncasrii ras me mog-
JepyKHUBAET I'OPEeHHS H TI0TO-
MYy OPMMeHAETCHA AMs TyIle-
HHA 00XKapos (puc. 54).

Hezawenan uzeecms
Ca0. 3ro 6enoe TyronrasKoe
BEIECTBO, KOTOPOE AHEePrHY-

Pue. 54. Tymenne nomapa
¢ MOMOILB VIIeKHCI0THOrO
OTHETVIIHTe/ I

HO B3aMMOJEHCTBYeT ¢ Bomoi («racurcss» emo), ofpasysa npu
3TOM TanieHYyH H3BecThb. IIpuMeHnfAeTcA HerammeHas H3BECTH
B CTDOHTEJBLCTEE ANA NOJYUeHHS BAKYLIINX MAaTePHAIOR.

OcHoBHYIO Macey 3eMHOM KODBL — JuTOChepsl — ofpazy-
0T OKCUObL KPEMHUA (8i0,) 1 anromunusn (Al,0,), ®oTO-
PBI€ BXOIAT B COCTAB MHOIMX MHHEDAJIOB W MODHBIX [IODO,
a TaKe 00PA3YIOT MUHEDAJTBI, HOYTH IOIHOCTHIO COCTOAIHE
H3 aTHX oKCcHI0B. Tak, okcug kpemuna (IV) o6pazyer KBAapIL,
KBADIEBBIH TNECOK, KpDeMHe3eM, TOpPHBI XpyeTanh u ap.
(puc, 55), a oxenn amoMuEMS — PyOuH, candup, OCHOBHYIO
MACCY 0COOBIX I/IMH — GOKCHTOR H Ap. (puc, 56).
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a)
Puc, 55, Paguopnguoctr oxeuaa kpemaua (IV):
i — aMerTHeT; § — KBap; 8 — OIaf; & — araT; d — KpeMHessM

Puc. 56. PasHOBHIHOCTH OKCHIA AMMHHEHAS
a1 — KOpPYHA; 0 — DokcnT; 8 — pybuE; 2 — candup

Hpyruy sasgaeiiniumM knaccoMm DMHAPHEIY COSIHHEHHH AB-
NAKTCA 6000podHbLE COETUHEHUA INeMENLMOE — zud-
pudst 1 temyiue sodopodnsie coeduHeHUA.

Maigpuaerr Merannor raasEwIX moarpyim [ u II rpynono ITe-
PHOIHYECKOH CHCTEMBI — TBEpALIe, HEJNEeTYUHe M TYTromjias-
KHe BeIecTBa, B KOTODEIX ATOMBI BOGODPOAA B MeTAJJIA CBA3a-
HEI Meay coboil morHOH ceaAsklo. Hanpumep, NaH, CaH,.

ELL
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Bonee mapectnr Grarogaps MIHPOKOMY TPHMEeHeHHIO B
TPOMBIMINIEHHOCTH H B ORITY cOefHHEHHNs HEMETAIIOB ¢ BO-
AOpPOJOM. STO JeTyuHe BelecTBa, Kak OpPABHJIC TA3LL, XO-
bollio pacreopumele B Boje. K aromy wnaccy eemeers or-
HOCHTCA U BOJA, XOTH ABJIAETCH MHHUIKOCTHI0 B OOBIYHEIX ye-
JnoBuAX. PaceMorpusm neryune Bogopomgmnle COCTMHEeHHA HA
npumepe xmoposogopona HCl n amvmuara H 3N (mamge serpe-
HAETCA TPANNIHOHHAA 3anucs — NH,).

Xnopoeodopod HCl — 310 Gecuseruetit ras, Tsskenee
BO3MYXA, XOPOLIO DACTEODHM E BOAe. B 0AHOM OOBEME BO-
Abl NpPH OOLIYMHBEIX VCIOBHAX MOMKET PACTBODHTRECA OKOJO
200 oBsemos xnoposogopona. Ha OTKPHEITOM BO3AYVXE XJIODO-
BOAOPOJ IPHTATHBAET HAXOAAMIHECH B BO3AYXE NAPLI BOJLI,
0bpasva TYMaHHOE 001aK0, COCTOAIIEE M3 METbUYANIINY K-
MENEK, TOITOMY TOBOPAT, UTO XJIOPOBOJOPOM HA BO3AyXe
«IBIMHT+. PACTBODP X7I0POBOZODPOAA B BOME HAZBIBAIOT COMLA-
Holt rmucaomoil, 91o DecnBeTHas, AEIMAIIAACH HA BO3IVXe
FHHIKOCTE HECKOMBKO TAMKENEE BOJBL. ¥ JIOAeH I K HBOTHLIX
CONAHAA KUCIOTA CONEPHHTCA B JeNYIOYHOM COKe, 0HA CO-
3fiaer croeo0pasHBId Gapeep A MHKDPOBOB, TMonagaoninx
B JHEJAVIOK BMeCTe ¢ THIIeii.

Ammuarx NH, — Geciserasrii raa co CBOe0DPazHBIM pes-
KHM sanaxoM. OH nouTy B jBa pasa gerde BOaayxa. Pacreo-
PHMOCTE AMMHAKA B BOJE OYEHB BeJIMKA — B OJHOM 0OOBeMme
BOJBI DACTBODAETCA HPH ODBIMHBIX veaousax 700 o6eeMos
aMMHaka. PacrBop aMmuaka B Bome HaswIBaioT HALLAbLD-
HbLM CILUPMOM, KOTOPEIH IMPOKO MCHONL3VETCH B MelH-
niuHe. AMMMAK BBIJENIAeTCA OPH THHEHHI OPTAHHYECKHY
BEIIECTE, COMEDRANINY A30T.

| 1. Oxenapi. 2. Boma. 3. Yraexucmsrii ras. 4. Heramre-
| Ham mssects. 5. P'mapuasr. 6. Jeryume BOJIODOTHBIC
1%&:3 coennHeHHA. 7. XM0pOBOZOPOA M COMAHAA KHCIOTA.
E.'a‘.wq 8. AMMHAK M HAIIATBIPHBIH CILHPT.
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i‘ BRINUMNTE HA DPHBEAEHHOTO HUME nepeuna QOpPMYIL B IBA
cToabHEa (hopMyJIsl OKCHIOE METAJLIOR 1 OHCHAOE HEMeTANI0E
H jafiTe UX HasBAHHA: Na 20, N,0., NaOH, HNO 3 Cul, 30,
SCly, C,0y, FeS, Fe,0,, Cu,0, CuF,, P,0..
T-Tabpzeann, & sa, 9?
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2 RB_KHE H3 NEPEYHCICHHREIX HHAME HAIEAHHN CﬂﬂTEETETEYlﬂT
topryne H,0: oxeup sogopojga, THAPHI KHEIOPOAA, MepOKCHT
BOAOPOSA, BOLOPOA, BOJA, KHCIODOAHBIH BOJOpOL?

3 HafimuTe mnoTHoeTE (Maccy 1) aMMuara, XNODOBROIODONE
M YIIeKMCI0T0 PA3a IpH H. V.

4 CrOJBKO MOJERYI Kasmaoro seinectsa cogepirutea 8 1 0 CO,,
HCI, NH,?

5 BrinummTe us Terera naparpadia sce npueegesEnsie 5 Hem hop-
MVJIBI BEIOECTE H JAHTE WX HAIBAHHA M0 Me:XIYHADOIHOH Wo-
MEeHKIATYDE.

6 Kar J0HeH pachHoiaraThes Cocyl A0 coDHpaHHA aMMHAKA
H YINIEKHCIOT0 raga — BBepx HaH sER3 gaoMT TMouemy?

§ 19 OcuoBaHUuA

Kpome OHHADHBIX COBIMHEHHH, CYIIECTBVIOT CJOMHEIE Be-
[mecTBa, HANIDHMED OCHOBaHHMA, KOTODHEIE COCTOAT H3 TpeX
3EMEHTOR: METANIA, KHCIOPOIA B BOAODPOIA.

Bogopoxn m KHMcnopol B HEUX BXOIHUT B BUIAE 2udpoico-

-t
zpynns: OH™ (roTtopas umeeT cyMMapHbiil aapajg 1-: ﬁ}I}.
CnenmosarensHo, rugpokcorpynna OH  opegcrasmser coboit
WOH, TOJNBKO He mpoctoil, kak Na® mmam Cl, a crnosERNT —
OH™ — zudporcud-uon.

OcHOBAHHA — 3TO CHAOMHEIE BeMIeCTEa, COCTOA-
IOHe H3 HOHOB METAJNIOE W CBASBHHBIX C HHMH
THIPOKCHI-HOHOB.

Ecan sapag moma meramna 14, 1o, pasyvsMeercs, ¢ HOHOM
METAJa cBAsaHAa ogea rpynna OH -, econ 2+, To aee rpynik
OH w . n. CrenoraTeILHO, COCTARB OCHOBAHWH MOMHO 3alTH-
cate obnieit hopmynoit: M(OH), , rne M — merann, n — une-

no rpynn OH- u B To jKe BpeMA YHMCASHHOE 3HAYEHHE 3ADAILa
HOoHA (cTeOeHn OKHcIeHua) MeTasia. Hanpumep:

+1 +2 +3
NaOH, Ca(OH),, Fe(OH),.




Haaspanus ocHopamuii cocTosT M3 cnoBa zudporcud n
HAMMEHOBAHHA METAJLIA B POAMTENILHOM MALeHe:

¢THAPOKCHA» + «MeTawma (c. 0., eclIH NepeMenHasnt).

Hanpumep, NaOH — rugpoxcuy wmatpus, Ca(OH), —
TMIPOKCHI KAALIIUA.

Ecnu ske MeTann nposenser nepeMenHYIO CTeNeHDb OKHCIE-
HHs, TO €€ BeIUUHHY TAK e, KaK W 118 OUHAPHEIX COeNHHe-
HIH, VKa3eIBAIOT puMcKoil udpoil B ckobrax u [IPON3HOCAT
B KOHIE HA3BAHWA OCHOBaHHA, Hanpumep: CuOH — rugpo-
Keng mean (1) (duramnT « PRAPORCHI Meg omuH»); Cu(OH), —
ruapokcuy mean (II) (auraoT ¢ ruapoxkcuy Megn geas).

ITo oTHOWERNIO K BOJle OCHOBAHUSA AENAT HA IBE I'DYIIOEL:
pacmeopumbie, wan wenowu, NaOH, Ca(OH),, KOH,
Ba(OH), u nepacmsopumste Cu(OH),, Fe(OH), (pmc. 57).
O Tom, pacTEOPHMO OCHOBaHHE UM HEPACTEOPHMO B BOJIE,
MOMCHO Y3HATE C DOMOIILI0 TabIHIIEL « PACTEROPHMOCTE 0CHO-
BAHHIT, KHCIOT U cojieil B BoLes.

IloaHaKOMHMCH ¢ HEKOTODEIMHE IIET0YAMI.

I'udporxecud nampus NaOH — teeproe Genoe Bemeerso,
THTPOCKOIINYHOE H MO3TOMY PACILIBIBAIONIEECHA HA BOBLYXE:
XOPOIIO PACTBOPAETCA B BOJE, IIPH 3TOM BhIIEIASTCH TeILIOTA.
Pacteop rugpoxcuma Hat-

PHA B BOJE MBITKHH Ha

OIYNb ¥ oueHb earuii, O OCHOBAHHS |
paseegaeT Koy, THAHH,
Dymary W Apyrme maTepu-
AJIBI, MOBTOMY TIHIADPOKCHJL
HATDHS HAIRIBAIOT edruil
namp. C rugpokcugom Ha-
TPHA H €70 PACTBOPAMH HAa-
o ODpanIATECA OCTODOMK-
HO, OOacasich, YTODLL OHH
HE NONalW Ha ONeXAY, a
TeMm DoJiee Ha PYKH H JHILO.
Ha xoxite or atoro semecr-
Ba 00pasyloTCA MOJT0 He 3a-
MKUBAIOMIAE paHEL. ['Hiapo-
KCHJI HATPHA [PHMEHAIOT
B MBLIOBADEHHH, KOMEBEH-

Holt u (hapmanesTHIecKoii Puc. 57. Pacrropamaie
NPOMBIIITEHHOCTH H HEPACTRODHMBIE DCHOBAHKUA

ACTEODUMELR
p{u:;engq}:} } [nepacmupnmun}

NaOH KOH Cu(OH), Fe(0H),




I'udpoxcud xanus KOH — TBepuoe Genoe Beniectso,
KOTOPOE XOPOIIo PACTROPAETCH B BOJAE ¢ BEIJIeIeHHeM DOJb-
LIOTO KOJHYECTBA TENJAOTHEL. PAacTBODP THAPOKCHIA KAMMA,
KAK H pacTBOp eJKOr0 HATPA, MBLJIOK HA OIIVIOL U O4YeHhL
egox. IloaToMy rIAPOKCHI KANINA WHAYE HA3BIBAIOT edioe
kaau. IIpuMeHAI0T ero B KauecTEe J0GABKHN NPH IPOHIBOJI-
CTBe MbLIA, TYTOIJNABKOIO CTEKIIA.

INudporxcud wansyua Ca(OH),, niu zawenas wus-
geciitt, — PhIXJbI Delklii NOPOIIOK, HEMHOTO PACTEOPHMEIL
B Boge (B TaliHIle PACTBOPHUMOCTH NOPOTHE (QOPMYJIE
Ca(OH), crour 6ykBa M, 4TO 03HAYAET MAJOPACTBOPHMOE
pemecTeo). IlonyuaeTca nopH B3adMOJeHCTEHH HerameHoi
nasectu CaO ¢ Bojoli. DTOT HpoLece HA3BIBAIOT PallleHHueM.
I'mapokcHy KaNbIHA NIPUMEHAIOT B CTPOHTENRCTEE TIPH KJIA/-
Ke W IITYKaTypKe CTeH, I NODeJKH JePeBReR, JJIA IoJVUe-
HHS XJODHOH H3BECTH, KOTOPAHA ABAAETCH Ae3HHMHIIHPYIO-
OIHMM CPEeICTEOM,

Ilpoapaunslii pacTsoOp THAPOKCHAA KAJALRIMA HA3BIBAKOT
uzsecmicogoli eodoir, IIpyn nponyckanuu dYepes U3BECTKO-
Byi0 Boay CO, ona mytrHeer (puc. 58). Taxoil oneIT cnysuT
O pacUO3HARAHUA VIVIEKHC/IOr0 rasa.

Peaxnuu, ¢ NOMOILILI0 KOTOPBIX PACIIOZHANIOT ONPeeIeH-
HEIE BEN[ECTEA, HAZRIBAKIT KAYECTBCHHBIMH PeAKIIH AMH.

Pue. 58, KavecTeenHAA DEAKIINA HA VIVIEENCILIN rag




Has menouel Toxe CYMIECTBYIOT KAYECTECHHBIE Deak-
LHH, ¢ NOMOIIBIO KOTOPEIX PACTBODHE IIET0Yed MOMKHO pac-
I03HATH CPEAH DACTBOPOB APYIHMX BEOIECTE. DTO pPeaxinu
[e/I04ell ¢ BelecTBAME — undurxamopamu (0T JaT. «VKA-
zaremnn»). Eean K pacrsopy imienodn godaBuTh 1—2 kanmm
PACTBOPA HHANKATOPA, T0 OH M3MeHHT cBOil uper. B radmm-
e 4 npuBeieHkl HA3BAHNA MHAHKATOPOB H VKAa3aHO U3MeHe-
HIE UX OKPACKH B HeliTpalibHoM, B [MeJIoYHod M B KHCIoT-
HOH cpefax. C KHCJOTAMH — ADYTHM KJACCOM CAOMCHEIX
BELIECTE — BRI MO3HAKOMUTECE HA CAEAVIOMIEM YPOKe.

HEMEHEHHE OEPACKH MHIHKEATOPOR TaGruua 4
B 3ABHCHMOCTH OT CPEILI
; Owrpacra Onpacka Oxpacka
Hazsanue WHIHKATODA HHAHKATOPA HHIHEATOPA
HEIHKATODA B HEeHTPAILHON | B IeI0YHOH B KHCJIOTHOM
cpene cpeae cpene
Jarkmye roneropas CHHAR Kpacrasn
Meruaossil Opansxersan Hearan Epacuo-
OpAaHAeBkI PO30BAR
Penondratenys | Becorermas Manunnonan Becunernan

JEeHH.

1. F'ugpoxcHa-HoH,
(memow)

2. OcoosaruA,

3. PacteopumMEIe
M HepacTBOpHMEBIe ocHORaHMA. 4. Emcuii
Hatp. 3. Enkoe waxau. 6. lammemas W3BecTh M HIBecCT-
KoBaA Boma. 7. Kadecrsennsle peaxuun. 8. Hugwka-
TOPBI: JAKMYC, METHIOBEIH OpaHKeBbi, denoxdra-
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[Towemy rHAPOKCHALI HATPHA M KANHA HASEIBAIOT eAKHMM 1I0-

2 CocrapbTe XHMHMECKHE QODMYILL ocHosaduil gns Cr (II) m
Cu (1), masoenTe nx. Hamesnior 11 oKpACKY HEAHKATOPOR 3TH
semecTea? [louemy?

CocrassTe (QODMYIBL OKCHIAOE, COOTEETCTEVIONINY BEIECTEAM,
(popmyaer koropeix: Fe(OH),, Fe(OH),, Cu(OH),, n gaiire ux

HazBaAHMA.




4 KaxnM u2 oxengomr, dopMyast xoropmx: CO,, Cu0, CLO.,
P,0;, FeO, MgO, cooreerersyvior ocroBarna? Sanmmmre Hhop-
MYJEL 3THX OCHOBAHKI B gaiiTe X HasBaHHAA.

PaceunrafiTe KonuuecTso BEeHIECTBA, KOTOPOE COOTBETCTBYET:

2 a) 120 r NaOH; 6) 49 r Cu(OH),.
6  Haitaure maccy 5 mons Fe(OH), u 0,5 Mons Fe(OH),.

§ 2 Kucnorel

T

C omEmM W3 npefcTaBuTeNell BEIIECTE 3TOTO KJAACCa BEI
yiie NOBHAKOMHJINCE, KOTA PACCMATPUEBAIH JIETYHHE BOMO-
POJHEIE COENHHEHHA HA MpHMepe xaoposojgopona HCl, Pac-
TBEOD €ro B BOJE W NIpPEJCTaB/iAer coDOH CONAHYIO KHCIOTY.
Ona nmeer 1y ke popmyny HCl. AmanornuHo OpH pacTRope-
HUHY B BoJe JPVIOro JIETY4Yero BOAOPOAHOTO COBIMHEHHS —
ceporogopona H,S — ofpasyercsa pacteop ceposogopoaHoii
KHCIOTEE ¢ (hopmy.noi H,S.

Monekynsl 8THX KHCIOT COCTOAT W3 JBYX 3JeMEHTOB,
T. e. OHH ABAAKTCA OMHADHBIMH coeguHeHHAMM. OFHAKO
K Hjacey KHCIOT OTHOCAT TAKKE U COBHHEHH, COCTOATIIHE
13 DOJBIIEro YHCIa XHMHYECKHX aeMenTos. Kak npasuio,
TPETEUM 3IEMEHTOM, BXOIANIHM B COCTAB KHCJOTLI, fBJfA-
erca KHcaopod. IloatomMy TakHe KHCIOTBEI HA3BIBAIOT HLC-
Jdopodcodeprcausumu, 8 oranane or HCL u H,S, xoropere
HasbIBAWT OecKuciopodiesimu. Ilepeuucnum HekoTophe
KHCIOPOACOASPHAIIHE KUCIOTEI,

Asornan gucinora — HNO,.

Azorncras kucmora — HNO,.

Cepras kucnora — H,SO,.

Ceprnerasa kucaora — H,S0,.

Yroasraa kucnora — H,CO,,

Kpemnneras xucnora — H,Si0,.

Pocdopras kucnora — H,PO,.

Obparure BHMMAaHHE, YT0 BCE KHCJIOTH! (M KHUCIOPOLCO-
Aepsxanine, U DecKHCIOPONHEIE) 00A3ATENIBHO COLEPIKAT BO-
JOPON, KOTOPEIH B hopMyJle 3aHCEIBAIOT HA LEPBOM MECTE.
Beio ocTanbHyio wacTh (DOPMYJ/IEI HASBIBAIOT KLCLONLHBLM
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ocmamionm. Hanpumep, y HCl kuci1oTasiM ocTaTKOM AB/IS-
erca Cl, a y H,PO, xucnorssii octarox PO,.

KncnoramMu HaselBAKOT CJIOMKHBIE BellecTBa, MO-
JIEKYJIBI KOTODBIX COCTOAT W3 ATOMOEB BOAOPOAA
M KMCJIOTHOTO OCTATKA.

Kak npaeungo, KHCIOTHBIE OCTATKH 00pasyIOT 3JieMEeH-
ThI-HEMETAJIEL.

ITo dhopmynaM KHCIOT MOMKHO ONPENEIHTE CTETIEHH OKHE-
JIEHHA ATOMOB XMMHYECKHX 3JIEMEHTOEB, 00pasyIominx KHe-
JIOTEI,

[ns GMHAPHBIX KHCJIOT 3TO CcAenarTh npocro. Tak Kag v

o e |
BOOODOOA CTENeHEB OKHCIeHHAa +1, To B coegmuenun HCI
+1-2
¥ XJ0pa cTelleHb OKUCAeHHA —1, a B coegunenun H,S y ce-
PEI CTENEHE OKHCIeHHA —2,

Hecnoxuo OyAeT pacCYHTATE U CTENeHH OKHCICHUA ATO-
MOB 3J1€MEHTOB-HEMETAJLI0B, 00pPA3YIONIHX KUCIOTHBIE OC-
TATKEH KHCIOpPOAcOAep:amux Kuciaor. HyH0 ToOnLKO mHoM-
HHTh, YTO CYMMapHas CTENeHb OKHCIeHHA ATOMOB BCeX aJe-
MEHTOB B COEIHHEHHN DABHA HYIIO, 4 CTENeHH OKHC/IEHMA
Bofoposa +1 u kucnopona —2. Torga, manpumep, 1o dopmy-

+] x=2
ne cepHoH Kucaorel H,80, MoxHO cocTaBuTE ypaBHeHHE:
(+1) 2+ x+(-2)-4=0,

rjie X — CTeneHb OKHCJIEeHHMA cephl, oTKyaa x = +6. Orciona

opMyiia cepHOH KHCJOTHL ¢ TPOCTABMEHHBIMH CTeOeHAMH
=1 +6-32

ORMCAeHNA npuanMaer Bug H,50,.

3HaA CTeNeHL OKHMCIEHHA BIEMEHTAa-HeMeTanna, obpa-

3yollero KHCAOTHBRIH OCTATOK KHCJIOPOICOJep:Kaliell Kuc-

JIOTHI, MOMKHO OHpeleNuTh, KAKOH OKCHJI eii cooTBeTcTBYET.
+1 +6-2

Hanpumep, ceproii kucnore H,S0,, B KoTopoil v cepsr cre-

NeHb OKHCIeHus pasHa +0, cooTBercTeyer oxcug cepsl (VI)

+6 +1+5-2

80,; asornoit kucrore HNO,, B KoTOpoil y asora cremens

+5
OKHCIEHUA DaBHA +3, COOTBETCTBYeT oxcHj azora (V) N,O,.
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Ilo dopmysiaM KHCIOT MOMKHO Tak:e ONPEIeTHTE H 06-
OIHH 3apAf, KOTOPBIH MMET KHCIOTHEIE OCTATEH. Sapsi
KHCJIOTHOI'O OCTATKA BCErJa OTPHIATENEH ¥ PABEH YHCIY ATO-
MOE BOAOPOJA B KHcJoTe. Ynero aTOMOE BOIOPOJA B KHEIOTE
HAZBIBAIOT OCHOSHOCMbIO. Ilnf OOHOOCHOBHBLIX KHCIOT,
COLEpIKAITHX OMH aToM Bonopoza, sHanpumep HCI u HNO,,
3apAllbl HOHOB KHCJIOTHBIX OCTATKOB, KOTODEIE OHH 00PAZYIOT
B pacTsope, pagasl 1—, 1. e. Cl” u NO;. llna dsyxochosnbLx
kucenor, Hanpumep H,50, u H,S, sapagsr kucnoraeix ocrar-

KOB paBHEI 2—, T, e, 505~ 1 5%°. Kucnorasiii ocTaTok, Hanpu-

+6-2
mep ( 50,)*", umeer 06muil 3apax 2— u npencrasiser coboil
CIOMHBIN HOH, KOTOPHII ofpasyercs nNpu pPacTEOPEHHM KHC-
JoTel B BOne. BurapHse GeckHcHopoaHsle EHcoaoTer HCIL
u- H,5 06pasyioT B BOIHEIX pacTBopax npocmbie uonst Cl

¥ 5%, a KHCJIOPOACOAEp:Kallfe KHCA0TH 06pasyioT Caomc-
Hble woHbt, Hanpumep NO3 u SO%-.

Iaa Toro 4Todsl pasIHYATL CTENEHN OKHCIEHHs M 3aps-
AbI HOHOB, ¥CIOBHINHCE 3aIIHCRIBATE 3HAK «+» HIH «—» IIEpe]
OH(ppoi, YKAILIBAIOIIEH BeTHIHHY 3apAJA CTeNeHH OKHCJIe-

+5
aua': P, Ho nocne nudpsr, yrassiBaomeii seruunay sapaa
wona®: PO§ . Yl eme: efHHAYHLIN 3apAL CTENEHN OKHCICHUS
obosHadatoT nubpoi +1 wam —1, a eqMHEMYHLI 3apAg HOHA
TOJIBKO 3HAKAMH «+» naH «—». Hanpamep, crenens oxncie-

-1
uusa Cl, a zgapag wona Cl-.

[TozHakoMuUMCA ¢ HEKOTOPBIME H3 KHCJIOT,

B npupoge BeTpedaeTes MHOTO KMCIOT: IMMOHHAS KHCIOTA
B JHUMOHAX, AOTOYHAA KHUCJI0TA B A0J0KAX, [MIABelIEBAT KO-
JioTa B AHCTRAX I(aBend (puc. 59). Mypasswm sammmgaiorcs
OT Bparos, pasbprIarMBafd eIKHE KalellbKH, COAepRallne
MYDABRHHYIO HKHCJA0TY., OHA e COTEDHHETCH B OHEIHHOM
Hle M B MTVIHX BOJOCKAX KDPAIUBEL.

[Ipw ckMcaEMK BHHOTPAJHOTO COKA MOJYYASTCH YRCYCHAR
KHCJIOTA, 4 NOPH CKHCAHHH MOJIOKA — MOJOUYHAA KUCIOTA
(puc. 60). Ta e camMas MoJOUHAA KHCJI0TA 00PA3VETCHA TIPH
KEallleHHY KADYCTHI ¥ IPH CHJI0COBAHHYN KOPMOB 1A CKOTA.

L Crenesks 0KHCICHRA ZANHCEIBAKT HAJ CHMBOJIOM 3JIEMEHTA.
i BEPH,EL HOHA JANHCRIBANT CIPARA OT CHMBOJIA XHMHYRCHODD 3Je-
MEHTH.
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Pue. 59, Kucaors: s npupoge

Hawm xopomio u3BecTHE! YacTo NPHMEHAEMEIE B OBITY JTHMOH-
HAA H YECYCHAA KEHCIOTEL.

YnorpebnaseMulili B numy YECVC M OpeJCcTABIAET coboil
PACTEOD YVECVCHOH KHMCIOTEL,

Muorue KHCJIOTEI HYAHBL B HapoOHOM XO03AHCTEE B OT-
POMHBIX KOJHYECTEAX, [IpO-
H3BOACTEO HTHX BeIlleCTB HAa-
SBIBAIOT MHOTOTOHHAMHEIM.
K nx ancny orHOCAT cepHYIO
H COIAHYI EHCIOTHL

Cepnan Kucaoma
H,S0, — Gecupernas muu-
KOCTh, BA3Kad, Kagk Mac-
I0, HE HMEWwnlas 3anaxa,
IOYTH BIROE TAMENIee BO-
nei. CepHas KuciaoTa Io-
TJIOLIAET BJATY H3 BO3IY-
Xd W JADPYTrHX Ta30B. JTO
CBOMCTBEO CepHOH KHCTOTHI
HCIOAE3YIOT JIA  OCYILe- Pue. 60. Kncnors B npoayrrax
HHA HEKOTODEIX TA30B. DHTAHIA
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H,S80,

Puc. 61. PastasieHde KOHOEHTPHPOBAHHOH CepHOM KHCJAOTHL BOIOH

TIpn CMEMHMBAHWH CEPHON KHCIOTHL ¢ BOAOH BEIZETHETCH
GoNbIIOe KOJHYECTBO TEIUIOTHI. EciaH BOAY BAWBATH B Cep-
HYI0 KHCJIOTY, TO BOAA, HE YCIeB CMEMIATLCS ¢ KHCIOTOI,
MOJEET BAKHIETh M BRIODOCHTE GPREIBTH CEDHOIl HHCJIOTHI HA
JUL0 B pyku pabGoraiomero. YTobbl aTOTO HE CAYYWJIOCH,
npu pacmeopeHul CepHOU KUCAOMbBbL HYICHO E1U-
éamb €e MOHKOU cmpyell 6 600y U NepemMeuiusams
(puc. 61).

CepHaa Kucjiora oOVIJIMBAET NPEBECHHY, KOMKY, TKaHH.
Ecan B8 npobHpKy ¢ cepHOH KHCIOTCOH OOVCTHTE JAVHHHKY,
TO TPOHCXOOUT XHMHUECKAS PEAKIHA — AVIHHKA 00VTIH-
paercdA. Tenepk MOHATHO, KaK ONMACHO MONajanue OpLI3T cep-
HOH KHCAOTHL HA KOMY YeI0BEKA M O0esIy.

Yzonvnaa un cepruemas wucniomune — H,CO; u

H,S0, — B cBoGOZHOM BHIEe He CYINECTBYIOT, TAK KakK OHH
PASIATAIOTCH HA BOLY M COOTBETCTBYIOMINIT oKeHg (Tas):

H,CO, — CO,! + H,0,

PacTBopEl BeeX HHCIOT KHCIBIE, HO PACOO3HABATL KOH-
HeHTPHPOBAHHBIE KMCIOTRI HA BEYC HE DPEIUMTCA HH OJHH
XUMHE — 5T0 onacHo. Ecte Oonee athderTHBaRe o Ge3onac-
HbIE cO0ocoDR! ODHAPYKEHHA KHeaoT. Fx Tak e, KAk M 1e-
JIOHH, PACHOSHAIOT ¢ HOMOUILIO HHAMKATODPOSE,

HoGaprmM K pacTBOpaM KHCJIOT II0 HECKOJBKY KAIElb
PACTBOPA JAKMYCA QUOJETOBOID LBeTa. JlaKMye OKpacHT-
o6
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CA B KpacHLI nBer. MeTunossrit opanessrii OpH JeicrT-
BN KUCTIOT MBMEHAET ODAHKEBENT OBeT Ha KDacHO-P030-
BeIil (cm. Tabia.4 B §19). A Bor KPeMHHEBYI) KHCJIOTY
H,5i0,, nockonsxy ona HEPACTEOPHMA B BOJE, TAK PACIO3-
HABATL HENb3A.

1. Encrorsr . KHCIOpoaconep:kamue H OecKHcIopol-
Hbie. 2. KHCIOTHEIE OCTATKH M OCHOBHOCTE KHCJIOT.,
3. Cnoxesle u mpocThie HOHDL 4. Conanasn, ceporojo-
poanas, cepHad, cepHHCTAs, YTONbHAA, AZ0THAMN, A30-
THCTad, (ochopHans M KpeMHHEBAm KHCIOTHL 5. He-
HPOYHBIE KHCJIOTEL YroABHAA M cepHHcTad. 6. He-
PACTBOPHMAA KpeMHHeBasa KHcHaoTa, 7. Havemenme
OKpPACKH HHIHKATOPOB B KHCJIOTHOH cpeje.

= l-'iliilll-ilI'I'I"I'Ililllll'.lli.llbllllllllii‘
Haiite xapaxtepneTnxy GochopHoli  KHCAOTH TO maaEy:
a) Mopmyna; 6) manuune HHCI0pOAa; B) OCHOBHOCTE; T') pACTBO-
DUMOCTE; 1) CTENeHN OKMCJIEHHA 3JeMEeHTOE, obpaayviomux
KHCIOTY; ) 3apan moHa, o6pasyeMoro KicaIoTHeIM OCTATROM;
) COOTEETCTRY IO OReHT,

9 [ouemy Heanaa npransaTs BOLY B CEDHYI) KHCIOTY M8 ee pad-
DasreHns?

3 Cocrapere xuMpueckne dopMyrn KHEI0T, COOTBETCTEVIOMIMX
OKCHAAM, (DODMYIL KOTODBIX: N.,0O;, CO,, B0 5i0,, S0,.
HaiiTe nassanns Bcex semects.

4 BriuncanTe ronmuecrsn BEILECTBE, COOTHETCTEYOMeE: a) 490 p
cepHo# kucaoTsl Hy80,; 6) 9,8 r docdopuoit knerors: H,PO,.

§ 21 Connu

Coan — aro cromabie BEOIECTEA, COCTOAINHE H3
HOHOB METAJIJIOB M KHCIOTHBIX OCTATKOE.

Kak BupHO us ompepenenns, comu mo COCTABY MOXOMH
HA KHCIOTEI, TOJBKO BMECTO ATOMOB BOLOPOAA OHHI comep-
AT HMOHBI MeTanna. IloaToMy ux MoHO Tamke HazBaTh

707 |
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NPOAVKTAME 3aMENIeHHsa aToOMOE BOJOpPOAa B KHCJIOTE HA
HOHB! MeTakna. Hanmpumep, BceM H3BecTHAA NOBAPEHHAA
coak NaCl moxer GBITE paccMOTpeHA KaK MPOAVET 3aMere-
HHA Bogopoaa B conanoil kucnore HCI va wor matpua, Hon
HaTpua umeeT 3apag 1+, a woH xnopa umeer sapag 1—. Taw
K&K COeJHHEeHNe 3NMeKTPOHeHTpalbHO, (OpMYyJIa TOBAPEH-
Hoi coan nyeeT Bug NatCl . Eean s%e Hago BeiBecTH (hopMy-
ay cyvastpuga amoMmiuang (111}, moerynawT chaegvioium ob-
paszon. ObosHauAT 3apALLl HOHOB, H3 KOTODBIX COCTOHMT CO-
enunenue: AI"S?, 3apan uoma anooMHHEHA 3+, a sapapg
HMOHA Cepbl MOMKHO ONPeAediTs Mo (JOPMYJe CODTBEeTCTBYIO-
mieii cepoBogopoaHOi KHeaoTe H.S, ol pasen 2—. 3areMm Ha-
XOAAT HAHNMeHEIIee o0lIee KPATHOS YHCAOBEIX 3HAYRHHI 34-
PAJOE HOHOB AJIOMHHHA ¥ cephl (3 1 2), oHO paBHo 6. 3HaA
3TO, MOMKHO HAaliTH MHJeKChl, PasiellME HauMeHbIIee obmiee
KPATHOE HA BeJIHYHHEI 3apAI0R, H 3a0HCATE (DOpMYIY:
[
AlFT82- — ALS,.

AHATOTHYHO BREIBOJAAT (NOPMYJILI COJIEH KHCIOPOICOIEDHA-
OIHX KACIOT, AMeIoIX CIOHEIE HOHBI. BRIBeIeM, HaAIpH-
Mep, QopMynay KaiasmneBod coiaH (qocdhopHol KEHCIOTH —
thocthara Kanbuus. Ilo rabaune Mengeneesa oupegeianm 3a-
PAEI HOHAa HK4JbBIHA HKaK 3JEMEeHTA T‘..‘IEtBHDf[ NoOATPYIIIBL II
rpynne: 2+, Ilo dopmyne docdoproii kucaorel H,PO, on-
peHeNMM JApAN HOHA, 00PA3SOBAHHOID KHUCJAOTHBRIM OCTAT-
rkom: POF~. Orciona dopmyna dochaTa KaTbIusa HMeeT B

i

Ca2*(PO3) —> Ca,(PO,),

(duTaoT ¢ KANBLMIT TPH, 115-0-4eThiPe ABAM AL ).

Kar obpasyioT Ha3BaHHA coJeil DecKHCTOPOIHEIN KHCIOT,
Bhl VKB PACCMOTPENM, Korga 3HAKOMIIHCE C HOMGHKIATY-
poii OnHApHEIX coegmHeHnil; comn HCl masmmaioT xnopnma-
MH, a conn H,S5 — eyashugamu.

Haspanwma conell KHCIOPOACOAEP:HAINNY KHCIOT COCTAB-
JAIOT M3 IBYX CJOB! HASBAHWUA H0oHA, o0pA30BAHHOI0 KHC-
JOTHBIM OCTATHOM, B HMEHHTEALHOM DATSMNe H HAIBAHHA
HOHA MeTanna — B poguTensHoM. Haseanws HOHOB KHCIOT-
HBIX OCTATKOB COCTABNAINT, B CBOIO OUEPENh, H3 KOpHel Ha-
GBAHII BJIEMEHTOR, ¢ cydMHUKCAMH -am A BRICIIEH cTemne-
HIf OKHCIIeHHA M -fir 1A HH3MIeH cTeNe s oKHCIeHHA ATo-

rog
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MOEB B3JIEMEHTa-HeMerTaila, o0pasyvIomero CcroMHBIH Hoo
OCTaTKa KUCJA0poAcoNepRallell Kucnorel. Hampumep, comn
asoTHOH Kuenorsl HNO, HasmiBaior HuTpaTamu: KNO, —
HHTPAT KAJHA, a COJIH A30THCTON KHcaoTe HN 0, — HuTpH-
ramu: Ca(NO,), — uurpur kanenus. Ecan e mMeramnn po-
ABIAGT DA3NHYHBIE CTEIMEHH OKHCICHHSA, TO HX VKAIBIBAIOT
B ckobKax pumckoil nudpoit, HANPUMED: Feﬁ‘fS{}H — CVIE-
thur sxenesa (II) n Fel™ (SO,), — cyantar senesa (I11).

Homerrnarypa coneit npusefesa B rabauie 5.

I[To pacTBOPHUMOCTH B BOJE CONM JeJAT Ha pPACTBOPUMEIE
(P), sepacreopumere (H) u manopacteopumeie (M), na on-
PELleIeHH A PACTBOPUMOCTH COJIeH HCIONB3YIOT Tabaumy pac-
TBOPUMOCTH KHCJIOT, OCHOBAHUH H coseil B Boxe. Ecan nox
PYKOH HeT 3T0H TabiaHILI, MOMHO BOCHOTEIOBATLCS HPHEBE-
AEHHBIMH HHIKe npaBuiamu. Mx Merko sanmoMuuTs.,

1. PacTBOPHMEL BCe CONMM A30THONH KHEIOTE — HHTPATEL.

2. PACTBOPHMEI BCE COMM CONAHON KHCTOTHI — XJIOPHIEL,
kpome AgCl (H), PbCl, (M).

HOMEHEJIATYPA COJIEL Tabaruwya 5
Dopuyna
HH;EB:-:H“'; HOHA Hazpauue hopyyia
b gt KHCJIOTHOTO COJTH (npumep)
KHCIOTED
OCTATRA
| Asorucras, HNO, NOj; Hurpurer o) | KNO,
Asoruan, HNO, NO; Hurparer ANNO,),
X mopoBogopomTHas Cl- Kaopuan FeCl,
{conaran), HCI
“epuucras, H,80, 802 Cyaedinre K.S0,
Ceprnas, H,80, 807 Cyastars Na,S0,
Ceporopoponnas, H,S 8- Cyasthmras FeS
Docgopran, H PO, PO~ Dochars Cay(PO,),
Vronsras, H,CO, COz- KapGoxaTs CaCO,
Kpemunesas, H,8i0, 5103 Cunnrarsr Na,Si0,

fog
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3. PacTBOpHMEI BCe CONM CEPHOM KHCIOTE — CYAB(ATHI,
xpome BaSO, (H), PbSO, (H), CaS0, (M), Ag,SO, (M).

4. PAacTRODHMEI COJIHM HATPHA ¥ KATHA.

5. He pactropamoTca Bee diocdaTel, kaploHATEI, CHINKA-
Thl H CYNLQHIRI, KpoMe 3THX comell mma Na - a K.

PacemoTpum pacTEODHMYI0 HATPHEBYVIO CONL DeECKHCHO-
POAHOH CONAROH KHCAOTH — Xyopuj Hatpus NaCl, i nepa-
CTBOPHMEIE KAJBIHEBBIE COMM YroiekHOH H (dochopHOil
Kucaor — kxapbonar kanenua CaCO,; u dochar rambuus
Ca,y(PO,),.

Xaopud nampua NaCl — xopomo pactsopuMas B Bofe
C0JIb, HABECTHA TI0/i HAZBAHHEM NOBAPEHHAN cOb. Bes aToil
COJIM HEBOZMOMHA ¥HAZHE PACTEHMIH, MHBOTHREIX H UeII0BEKA,
TAK KaK 0oHa ofecHeuHBAET BamHelmme H3HOIOTHYeCHKHE
OpPOOeccHl B OPraHM3MAX! B KDOBH CONE CO3JAET Heobxomi-
MEBIE VCIIOBHA [Af CYLIECTBOBAHMA HPACHBIX KPOBAHBIX Te-
Jiel], B MBIIIIax obycaoBIMBaeT cnocobHOCTE K BO30yIMMOC-
TH, B ¥eJIyIKe 00pasyer ColsHVIo KHCI0TY, 683 KoTopoii On1-
710 OBl HEBO3MOMKHBIM NEPEBADHEAHWE W YCBOGHHE ITHIIH.
HeobxoguMoeTs COMM JUIH 3UHA DRLIA H3BECTHA O BpeMeH
raybodainieif ApesHocTH. SHAYEHHE COJNH OTPAXKEHO B MHO-
FOYHCAEHHEIX MOCIOBAIIAX, NOTOBOPKAX, oDbigaax. « Xmeb 1a
COJIb» — BOT OJHO M3 NOMKEJIAHWN, KOTOPBLIM DYCCKHEe JHIH
C JaBHHX NDOP oDMEHHMBAIHCE JIPYT ¢ IPYVIOM BO BpeMd OpHe-
Ma OTHIIH, NOLYEepPKUBAA PABHOIEHHOE ¢ XNefomM aHAUYeHHe
conu. Xeb M coNb CTAMH CHMBOJIOM TOCTENPHMHMCTBA U Pagy-
IOHA PYCCKOM HALLHH.

l'osopaT: «YTober y3HATL 4YenoBeKa, HANO ¢ HEM IV COJH
teecThe . OKA3RIBAGTCA, KAATEL HE TAK V3K JOJT0; 34 IBA rojia
ABoe chefarT nya colad (16 kr), Tak Kak B rol Kamibiil
YeJ0BeK ¢ NHIeH norpedaser or 3 1o 5,5 Kr colH,

B HasBaHMAX MHOIMX rOPOAOB H NOCEJTKOE PA3HEIX CTDAaH
IPHCYTCTBYET cJoB0 conk: Conuramck, Cons-Hren,
Yconse, ¥conwe-Cubupcexoe, Conr-Jleiik-Curu, ColaTBuns,
Sansubypr 1 T. 1.

Cone obGpasyeT MOIIHBIE OT/IOMEHHMA B 3eMHOIH Kope.
B Cone-Mnenke, Hanpumep, TONIIHHA IJACTA CONH Ipe-
EBIIIAET MOJTOpa Kunomerpa. Conu, HaxXomasameiica B ozepe
Backynuak B Acrpaxancxoil ofmacTH, XBaTUT Hameii cTpa-
He Ha 400 ner. OrpoMHEEBIe KOMTHYECTBA COJIH COAEDPIKAT B cefie
BOJIEI MOpeit 1 okeanoB. Conkio, uasiedeHHoH 13 Muposoro
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Pue. 62. Hobeiua comn: @ — u3 conganrx D3ep; 0 — uz maxT

OKEAHA, MOHO DBLIO OBI 3aCHIIATE BCIO CYITY 3eMHOTO mapa
croem B 130 m. Bo MHOrux crpanax Asmu i AdpHKHR conb
D10ORIBAIOT M3 CONAHBIX ozep (puc. 62, a), a B esponeiicknx
CTPaHaX — YaCTO H3 CONAHBIX maxT (puc. 62, 6).

XNMOpHJ HATPHA IMHPOKO HCOOJB3VIOT B XHMHUECKOH
TDOMBILIIEHHOCTH A1 IOTYYeHHA HATPHSA, XJIODA, CONTHON
FHCTOTEL, B MEAWIIHHE, JJIA DDUTOTOBICHHA MHILH, I KOH-
CEPBHDOBAHUA NPOJNYKTOB NMHTAHHA (CONEHME W KBamenime
OBOLLOEH) #t T, 1.

Kap6onam ranvyusn CaCO; — mepacrpopumasn B BOJE
COJME, M3 KOTOPOH MHOTOYHCIEHHBIE MODPCKIE MHBOTHRIE
(MonmrocKH, pakwm, OPOCTEeHIINEe) CTPOAT MOKPOBLI CRBOErO
Tela — paxoBHHLL (puc. 63) u xKopanmel. Ocraren KOpAaJ-
JIOBBIX [TOJHMIIOB, C KOTODBIMH Bbl TO3HAKOMMIHCE Ha Vporax
OHONOTHH, 00PA3YIOT TpONMYecKIe OCTPOBa (ATOJMJIBI) B KO-
DanIoBele  pudhl  (puc. 64).
Hawnbonee nasecten Bonsmoi
BaprepHbiii pud B ABcTpa-
auH. CraluBascs moee TH-
OBlIH CBOWX «X03feB» Ha OHe
BOJOEMOB W rIaBHBIM o0pa-
30M MODeif, 3TH DaKOBHMHBI 3a
JecATKH M COTHHM MHJUIHOHOB
7TeT  0DPa3OBANH  MOIHBIE
IIACTEL  COBAMHEHHH KAlb-
HAdA, IaBIIHX Hauamo obpaso- Puc. 63. 9ti kpacuskie pakosn-
BAHHIO TOPHLIX nopog — mua- HbI COCTOAT IpPeHMYIIECTREHEO
BecTHAKOB CaCOz. Bry ke M3 KapbonaTa Kampmus
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Puc. 64. Kpacugeiiiine Mopekue oprannamsr — KOPAIILL — CTROAT
CBOH CHEeTeT H3 Kapborata Kaneuus, OoTaTE 1x obpaayvior
HOPANJIOREIE ATOMIEL H DH{EL




hopmyny mHMeeT H CTpPO-
HTelLHEIH KaMeHbB — Mpa-
MOD, M CTOJE NPHBBIYHBLIH
HAXIOMY CTOALIeMY ¥ JI0-
CKH IIKOJBHHUKY MeJ, KOTo-
phIil AODEIBAIOT H3 Kapbe-
POE MM MEJOBHIX TOp
(puc. 65). Ma wussecTHAKA
HOJNYUAIOT HETAIIEHYIO U I'a-
IIeHYI0 H3BECTh, €ro MpH-
MEHAWT B CTPOMTEILCTEE.
Mpamop ugeT Ha H3rOTOR-
JleHHe cTaTyi, UM oTaesa-
HBI CTAHIIAH METPO.

W3 aTOl CONMM HABEMHBIC Pye, 65. Menossie ropsi
MCHBOTHEIE ¢CTPOATS CBOH
CKEeNIeTLEl — BHYTPeHHIOW ONOpY A8 MATKHX TKaHell, Koro-
pEIE B IeCATKH Pas IIPeBRINIAIT REC CAMOM ONOpLL.

DPocpam ranvyusa Cay(PO,),, HepacTBOPUMEIH B BO-
e, — 2TO0 OCHOBA MHHEpDANOR (oc(hOpHTOR H AMATHTOB.
Hz mnx npoussonar docdopuse yaobpenus, Hes KOTOPHIX
OBLI0 6Ll HEBO3AMOYKHO MOJYYEHHE BRICOKHX VDOMAEE B CElh-
CKOM XoasiicTee. MochaT KANLIUA TAKKe BXOAUT B COCTAB
KOCTEeH MHBOTHBIX.

1. Coom. 2. Homenknarypa couneii. 3. Pacreopumeie,
HEPACTBOPHMEIE B MAJOpacTEOpHMBIe coan. 4. Xmo-
pHa HATpPHA (NoBapeHHad codk). 5. Kapbonar kaas-
ous (Mell, MpaMop, H3BecTHAK). 6, Pocdar Karnimua,

Cocrasnte (hOpPMyABL codell HAaTpH#A, HANBIHA W AJIOMHHHA
AJE CAeSYIONITE KHeJ0T: a30THOH, ceproil 0 dochoproii. Haii-
Te ux HAspaAuA. Karne ua coneil pacreopuMel B Boge?

2 JamHinure QopMyIs CASAVIOMIHE coteil: a) kapforaTa KaTId,
cynkuaa esnnma (II), anTpara sexesa (111); 6) xmopuga cens-
ua (IV), dwocthara Maruma, HUTPATS ANIOMITHNES,

3 Mz nepesncrennnix gopmyn: H,S, K850, KOH, 50,, Fe(OH),,
FeO, N,0;, Cuy(PO,),, Cu,0, P,O;, H,PO, srinumnTe nocneno-
BATEJABHO [MOPMYJNEI: &) oxcufgon; 0) KHCIOT, B) ocHOBAHNI
r) coneii. [laiiTe HASBAHUA BEILIECTE,

B-TaGpuennn. B xa. I"n"i_l " I ..:......




Kpucrannuueckue
§ 22 pelleTKH!

BemecTeo, Kak BaM H3BECTHO, MOMKET CYIIECTBOBATEH
B Tpex arperaTHBIX COCTOAHHAX: rasoobpasHOM, MHIKOM
U reepgom (puc. 66). HanpumMep, KHCHOpOM, KOTODLIN OpH
oDLIYHBIX VCJIOBHAX Opelcrasiger coboil ras, opm TeMoepa-
Type —194 °C mnpeppalgaercs B JHIAKOCTH roxyboro isera,
a npH Temueparype —218,8 °C zaTeepaeeaeT B cHeroobpas-
HYH MAaCCy, COCTOAIIVID H3 KPHCTANJIOE CHHEero EeTa.

Teepable BeINecTBa JAeNAT HA KPUCTNAJAAUYECKUE W
amopgHbLe.

Amoppuble seuecmea He UMEIOT HeTKOH Temuepary-
PEI IIaBJIeHHA — IIPH HarpeBaHHH OHH NOCTENeHHO PASMAr-
Y4I0TCA W TIEPEXOAAT B TeKydee cocroaHme. K amopdHBEIM
BEIISCTBAM OTHOCHTCH DONBINMHCTEO OAACTMACE (HATPHMED,

TNaaoodpasuoe

Taepdos

-

Iinanmemne Henapemme
gt "l —>

' Hudkoe

-

daMepaaHne KorneHcamma




Piuc. 67. AvopdHEIe BellecTsa 1 MATEDHAIEL

MOJINSTHIIEH), BOCK, IIOKOJA, IIACTHINH, PA3JHYHEIE CMO-
JIbl M KEBATENLHEIE peaHHEN (puc, 67).

Kpucmannuveckue eeuyecmen XxapaxTepHayoTes npa-
BIJIBHBIM PACHOJOMKEHNEeM COCTABRIAIINAX HX YacTHI B
CTPOro ONpeJeleHHBIX TOYKAX NpocTpaHerea. [Ipn coennne-
HHI 3THX TOYEK NPAMBIMH JHHHAMH 00pagyeTcsa IpocTpaH-
CTBEHHBIH KaPKAC, HASRIBAEMBIH KPUCARIUYLECKOL pe-
wemmot. Touxkn, B KOTOPBIX pazMelmIEHbl HACTHIIEI KDHC-
TAILIA, HASBIBAIOT Y 3/LAMU pPeULeKLL.

B yanax poo0paaemMoil KPHCTALIUYECKOH pPelleTKH Mo-
VT HAXOAUTHLCH HOHBI, ATOMBI H MOJEKYJBI. 9TH UaCTHILBI
coBepmiamwT KoJebDartenbHble aBM:ReHHA. C moeelmenuem
TEMIEPATYPEL PasMax 3THX KoJeDaHMI BO3pacTaer, 49TO
NPHBOANT, K&K IPABHIO, K TEIJIOBOMY DACHIMPEHUIO TE.I.

B sasucumocTn 0T THOA HACTHI, PACIOJOMEHHEIX B Valax
KPUCTATIIHYECKON PRITeTEN, W XapDAKTepa CBASH MEsKIy HH-
MH PASITHYAT YeThIpe THMNA KPHCTAILIHUECKHX pPelleTo:
UOHMHbLE, AMOMHLLE, MOACKYJAPHBLE N MEMAAILYECKUE
(raba. 6).

Honnbimu HAEIBAIOT KPUCTALTHYECKHE DELIeTKH, B Vi-
Jiax KOTOpHIX HaxoifATcsa uoHEL MxX ofipasyior BemecTBa
C HOHHOH CBA3LIO, KOTOPOH MOrYT OBITE CBA3AHBI KAK IPOC-

Taie woHbel Na®, CI°, Tar u cnosxusie SOF-, OH-. Cnenosa-

gé 275 |
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OOTOKEHHE DNTEMEHTOR B IEPHOAWYECKON Tadauya 6§
CHCTEME 1. . MEH[IEJIEEBA H THITBI

KPHCTANMHYECKHX PEINIETOK

WX MPOCTHIX BEHTECTB"

'pyoma
Mepnox
I 11 11X IV Vv VI VII | VIII
1 H, He
2 Li Be B C N, 0, F Ne
3 Na Mg Al Si Py Sy Cl, Ar
, 4 K Ca Ga |Ge As Be Br, Er
5 Rb Sr In Sn Sh Te I, Xe
Trnm wpwuc- MeTanmuueckasn ATomuan Monery-
TAJIITHYE- AApHAR
CHOH
pPEIIETHH

“TIpocTele BellecTEA, 00DASOBAHHEIC DIEMEHTAMH, HEe TDeICTAR-
JABHHEIMH B TAabMHIE, HMEIOT METALIHIECKYIO PRIIeTEY.

TEABHO, HOHHLIS KPUCTANINYLCKHES PRIIeTHY HUMEOT COJH,
OCHOBAHUA (mesnoun), HEKOTOphle oKcwjael. Hanmpumep,
KPHCTAJI XJA0PHAa HATDHA NOCTPOEH M3 HYepeAVIOLUIUXCcs 110-
JOMUTeNLHEIX HOHOB Na™ u orpunareasabix Cl, obpasayio-
KX peieTEy B diopae xyba (puc. 68). Ceasu mexmpgy HoHA-
MM E TAKOM KPHCTAJJE 0YeHE NpodHEL. [losToMy BemecTra ¢
MOHHOH pemmeTkoil obiagainT cpaABHUTENLHO BRICOKOH TBep-
NOCTHIO H TPOYHOCTRIO, OHH TYTOIJIABKN H HEJIeTYUH,

AMGMHMME HAIBIBAKT HPHUCTANIHMeCKHEe DelmeTHH,
B V3JIaX KOTOPBIX HAXOIATCA OTHeJbHBIE aTombl. B Tarkmx
peleTEax aTOMBL COBIHMHEHBI MEKIY coboH OUeHE IIpOYHEBI-
MH KOBAJEHTHBEIMH CBA3AMN. Tar0oH THI KPHCTATIHYECKOI
pelieTky HuMeeT anmas (puc. 69) — ogHO H3 ANIOTPOOHEIX
BHIOH3MeHeHNH yraepoga. OrpadesHdsie ¥ oTHIAH(OBAHHBIS
AJIMa3bl Ha3biBaloOT OpUAITHAHETAMH. MX IIHPOKO NPpHMeHAIOT
B WBenMHpHOM gene (puc. T0).
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Pue. 70. llse mMnepatopckie KOpoHEL ¢ anMazaMiu: g — KOPOHA

Bpuranckoil uMoepun; § — Gonsman HMIepATOPCKAA KODPOHA
Poccuiickolt mMoepun
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K BemecTBaM ¢ aToMHOH KpPHCTANIHYECKOH peHIeTKoll
OTHOCATCA KPHCTANJIHYecKHe O0p, KPEMHHII W TepMAaHHI,
A TARMME CI0HEIS BE]ILECTBE[, HalpHMeD TaKHe, KaK KPEM'
HE3eM, KBapIl, MeCcoK, FOPHBIH XPVYCTANlL, B COCTAR KOTODIX
BXOAAT oKcua kpemuuda (IV) Si0, (puc. 71).

BONBIDMHCTEO BEIIECTE ¢ ATOMHON KPUCTAIIHYECKOH pe-
MIETKOH HMET OUeHE BRICOKHE TEeMIEPATYDBl MJIABICHHA
(manpumep, y anmaza oHa ceBeime 3500 °C, y KpeMHHA —
1415 °C, v gpemuesema — 1728 °C), ouu npouHEl ¥ TEEPIRI,
NpakTHIeCKH HeDACTEODHMEL.

MonrexynapHbiMiL HASEIBAIDT KPHCTAILIMYSCKHE PEINET-
KH, B ¥3JaX KOTODRIX PACHONATAKTCA MOJERYAbl (puc. 72).
XIUMHYECKHE CBASH B 8THX MOJEKVIAX MOTVT OBITE H KO-
BaleHTHRIMH HodsapasiMy (xnoposogopos HCI, soma H,0),
7 KOBAJIEHTHEIMH HEMOJAPHBIMEU (a30T N,, oaon 0,). He-
CMOTPH HA TO UTO ATOMEI BEHVTPH MONEKVJI CEA3aHEI 0YeHEb
NPOYHBIMH KOBAJNEHTHBRIMH CBA3AMM, MeM{Iy CAMHMH MO-
JeKYIAMH JeHCTBYIOT ciadkle CHIR MEXKMOJEKYJIAPHOTO
npuraxesnd. [loaTroMy BenmiecTBa ¢ MOJNEKYIADHBIMH KDHC-
TALIHYECKHMH PeIIeTKAMNE MMEIOT MAIVID TBEPIOCThH, HHI-
KHE TeMNepATYDEL [JIABJIeHNA, JETYVYH.

IIpuMepaMy BELIECTE ¢ MOJEKVAAPHBEIMH KpPHCTAJIIHUYe-
CHKHMH [EIeTKAMH HBEIATCA TBERIAad BOJA — Jel, TBep-
neiit okeuy yraepoza (IV) CO, — «cyxoit nems, TBepisle
xaopoeogopos HCL u cepopoxopon H,S, Teepasie mpoctrie
BellecTBa, oDpasoBaHuble OHO- (BaropoIHEIE TABKI: TEIHH,

Puc. 71. AToMHAA KDPHCTAJIHYECKAA DEIISTRA
(oxeng kpemuaa (IV))
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Pue, T2, MonekytapHad RPHCTALTHIECKAR DEITCTRA
(yroexHcaRii raz)

HEOH, aproH, KpUNTOH), ABYx- (Bogopon H,, kucmopog O,,
xnop Cly, asor N,, uox I,), Tpex- (ozon Q;), gerbipex- (be-
et thocdop Py), BoceMuaTomusivue (cepa Sg) MOMERYIAMH.
BoasmuueTBO TBEpPABIX OpraHWYecKHX COeIHHEHHI HMeioT
MOJEKYIAPHBIE KDHCTANJINYECKHEe pelneTky (zadraius,
TIIOKO034, caxap).

BemecTBa ¢ MeTANNIHYECKON CBA3BID HMEIT MemaiiiL-
HecKkue Kpucmaniuieciue pewemsu (puc. 73). B yanax
TAKHX PEIIeTOK HaXONATCH ATOMLI W MOHB! (TO ATOMEL,
TO HOHBI, B KOTODBIE JIETKO IPERPAILIAITCA ATOMBl METAJLIA,
OTHAaBasA CBOM BHENIHHE AJEKTPOHEI B 00LIee [OJNL3IOBAHHE).
Taxoe BHyTpeHHee CTPOEHWE METANIOB ONpelelfer HX Xd-
paxTepHeie (pH3HMYECKHe CBOHCTREA: KOBKOCTE, ILTIACTHIHOCTD,
BMEKTPO- M TEIIONPOBOIHOCTE, METAJIIWYECK U Daeck,




s peniects, UMEHIINY MONEKYIHPHOE CTPOSHHES, CIIpA-
BEAIHE OTEPBITEIN dpannyscrnm xumukom . JI. [pyerom
(1799—1803) sakoH TOCTOAHCTBA COCTABA. B HacTodAmee
BPEMH 3TOT 3aK0H QOPMYIHPVIOT TAK:

>

MOIERYJIAPDHBIE XHMHYeCKHe COeIHHeHHHA Hezd-
BHCHMO OT chocoda HX NOIYHeHHA HMewT I10-
CTOSTHHBIN COCTAE W CBOHCTEA.

Jaxon HPFET& ABMAeTCH OJHHM H3 OCHOBHEIX 3aKOHOB
XKHMHIH. U}IHHHO JUIA BENIeCTE C HEMOJEKVIADHBIM CTROEHM-
en, HAlIpEMEe]D HOHHBIM, 3TOT 3aK0H HE BCella cOpDaBelIHE.

&

1. Teepaoe, skHIKOE H TazoohpasHOe COCTOAHNHA Belme-
crea. 2. Teepasie BemiecTBa: aMop(HEIE W KpHCTAT-
aunueckne. 3. Kpueranmmueckie pemeTrkH: HOHHEBIE,
ATOMHBIE, MOJERYIAPHBIE H MeTaxanueckne. 4. 3axon
MOCTOAHCTEA COCTABA.

o
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Kakue croiicTsa HEQJ'PHJHIHR JdesxaT B OCHOBE ero IPHMEeHEHHA
OIS 3ATTHTE IePoTAREX ARAEARI 0T Moan?

Haxpe ceoiicTea aMopHEIX [IIACTMACC JEMAT B OCHOUBE MX
npuMenennal Haxme wagecTnd aMoppHEIX BEIIECTE OPHMEHH-
MBI A8 OUHCAHUS 0co0eHHOCTE XAPAKTEPA OTACIBHLIN TI01ei?

IMogemy oTepeITE B 1825 r. gatceny vaenmM K. X, 3peregom
AJMHIMITHII BINE  gOJaros EPEMH OTHOCHICHE K APATOILEHHLIN
MeTangam?

BenomuauTe npouapenenue A, Bensesa «I[lpogasen moagyxas
H OXAPAKTEePHAVHTE CEOHCTEA TEEDIOTO KHCJAOPOLA, HCOOIbEYA
B OMHCAHHE, OPHUBRRIEHHOR B KHIATE.

Iloweny TeMOepaTypa IABIeHHA MeTALIOE HEMEHASTCH B OUeHE
mrpokax npegenax? oA TOATOTOEREW OTEETA HA aTOT BOIPOC
HCNOMLIVHTE TOHOIHITENRHYIO THTEPATVRY .

Iouemy MageINe HE KPEMHEESA TPH VIAPE DACKATLIBASTCA HA KY-
COYMKH, 4 H3Je/He H3 CEMHIIA TOJBEO pﬂCHJIIUUJ,HBEE"I‘L‘,H? E ra-
HOM Hi YHATAHHEIX CIOYYACH OPOHCKOIHT PAIDVINeHHe XHMHYe-
CROM CBA3K, 8 B KarkoM — Her? [Mouemy?




YHucThie BelrecTsa

§ 23 1 CMEeCH

[MonpobyiiTe OTBETHTE HA CcHAeAyVIOINI Bonpoc: « MosHo
JIM M3YYATE CBOHCTBA BOJALI, HCIOJB3VA JJA BTOH IEJH MOp-
cryio Boay?s» Honeuno me ner, nbo Mopckad Boja Hpej-
crapiager cofoil ne uneryio H,0, a cmech pasnuuHEIX Be-

MecTB B Hell, U B Oepevio oUepelh colel (OCHOBHVI) MACCY
HX COCTABNAET XJODHI HATPHA), KOTODEIE HPHIAKT MOD-
CEOH BOjJle cRoecOpasHBIH ropero-codedblit Bkyc. Hamxmoe
BEMIIECTEO, BRIJIEIEHHOE W3 MOPCKOH BOILI, MMEET Olpeme-
JeHHEIe cRoficTea. [la w cama Bojza, He 3ArpAZHEHHAA MIOCTO-
POHHHMHA OPHMECAMH WIH CcOJep:kallad MX YpPesBhIiuaiido
Madq0, — €€ HABKIBAT JUCTMUAAUPOBAHHOL 80doll — Xa-
pakTepHayercA pALOM CHenNH(UYecKUy CBOMCTE, ¢ KOTODLI-
MH BBl 3HAKOMHJIHCE PAHBINE, KOTIA PACCMATPUBAIH OKCH-
nei. Hanpuwmep, ora samepaaer npu temneparype 0 °C, tor-
Ja KK OKeaHCHEAA BojJa — OpH Temuepatype —1,9°C.

[Ipupoanas Boja He GEIBAET CORepILeliHo YHeToil. Hanbo-
Jee THCTON ABIAETCA MOMAEBAA BOJA, HO H OHA COAEDIKHT
BHAYHTENLHEIE KOAHYECTBA PA3IHYHBIX NPpHUMecei, KoTophie
BAXRBATHIBAET M3 BO3IVXA.

B :xuaan, KAk DpaBHIo, MBI BCTPeUaeMCHd HE ¢ YHUCTLIMU
BEIIECTEAMI, A4 €0 CMECAMH BEI[eCTE. JTH CMecH MOTyT OBITh
neodnopodibismy (HAIDUMED, MYTHAA PEUYHAA BOLA COJEp-
WUT B cede HEPACTEOPHUMEIE TACTHIE! NeCKa W IIIMHEl, KOTO-
phlé BHAHEI HEBOODYIKEHHEIM TJa30M) H 0JHOPOOHBIMU
(pacTBOpLI enmmpTa, caxapa), B KOTODEIX HENBE3A 3aMETHThH
IPAHHIY pasfiesia MeM Iy BelllecTBAMIM.

Cpenu cumecell MOMHO TAKIKE BEISTHTE MUJKUE, Hieep-
dbte u 2azoodpasnsie (puc. 74). Baxueitinan zazoo0painas
cMech — BO3AVX — Mnpegcrasiaser cofoil cMecs aszoTa, KHC-
J0poja, VYIVIEKHCJIOro Iaza, aAproda W IpYVIHX  BeIlecTB.
K meepdboim cMecaiM MOMKHO OTHECTH CTEKIO H Da3THUYHBIS
COJNABEl — CTANL, OpoH3Y, JATYVHE H JID.

Cocras emeceil moxer OBITE CAMEIM pPAZHOOODAZHEIM,
H OHHM, B OTJUYHE OT HUCTHIX BEIIECTE, HMEIT APYTHE CROM-
crBa. Tak, UMcTad Boga samepsaer upu 0°C, a ecam pac-
TEOPHTE B HEH MOBADPEHHYIO COJMbL, TO MOMKHO A00HTLCHA 3HA-
YHTeIRHOTO NOHWKEeHHA TeMIepPaTVDhl 3aMep3aHuA. JTHM,
HAODHMED, OOABIVIOTCA JIEHHBREIE PalOTHUKH TOpPOACKOTO
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KOMMYHAILHOID X03AicTsa,
KOrIa B IMepHOoJ MoJI0Jde Uik
MNOCEIIAIOT TROTYADRI TEXHI-
JeCcKOH TMOBAPEeHHOH COJbIO
HIA JIPYTEMH peareHTaMK
(puc. 75).

Coecras cmeceil ycraHas-
JIUBAIDT € IOMOIILI) XILML-
YecKo20 OHARUIA. XHUMH-
YJecKHi AHANN3 NDHAMEHAT
OUEeHE IMHPOKO, OH Heob-
X0OUM I[IPH DPINEHHH BaXK-
HeHIMUX X03AUCTBEHHBIX o
HAVUHO-TEXHHYLCKHX 3a1ad.
Baatne mpob ana aHanmHsa
CTANH [0 XOAV €8 BRILIABKH (HATpHMEeD, ONpefe/leHHe Co-
JepHAHHA YIJepoja) — o0A3aTeIbHOE VCI0BHEe VCOemIHOTo
OpOBEIeHHU MeTAIIYPTHISCKOTO TROecca.

bez onpesenenns KOHUEHTPANWH NPHMEeceH, 3arpasHan-
IHX BOIY U BO3IVX, HEBO3MOMKEH KOHTPOAE 34 COCTOAHHEM
OKDYKAa©LIed cpellbl. XHMHYECKHI AHAMHE TOPHEIX TOPOJX
H pPvA HCOONBIVIOT IPH PASBEIKE HOJeIHLIX HCKONAEMBIX.
Benomanre lepnoka XonMmca, CRIIHKA, Fepod NpoOH3Bee-
unit A. Konan [loiina: emy HepeIko NOMOTAIH ONPEIe/iNTh
BHHOBHOCTEL MM HEBHHOBHOCTE MO03ZPEBAEMOTO HMEHHO Dé-
3YJIbTATHl XMMHYECKOr0 aHANHU34, NIPOBEJeHHID KOTOPOTO OH
MOCBANLAT HEMAJIYIO YACTh CRORID CBODOAHOTD BpEMeHH, X -
MHUYECKHH AHATH3 HeoOXOIHM KPHMHHAAKCTY H apXeojory,
MEAHMKY U MCKYCCTBOREAY H MHOTHM IDVIHM CIEIIHATHCTAM.
A wocMmmueckne ucceaegoBarna? Maygerme arMmocdepn Be-
Hepsl, ropastx uwopox Mapea, coeraea TVHHOTO TPYHTA He-
BOBMOMCHO 023 IPOBeIeHHA XMMHYECKOTO ARATHIA.

C momomisio ocofBIX METONOE ¢ HPHMEHeHHeM XHMHIe-
CKOT0O aHAHAA TOJVUANT 0cofo YUCMbBIE GElUecTisd, B KO-
TOPBIX COAEPIKAHHE TPHMeceH, RAMAIIINX Ha HX cnerudiu-
YeCKHE CBOHCTEA, He MPEBRIIIAET OJHOH CTOTHRICAYHON M Ja-
e OAHOH MHJIIHOHHOH JOJMH TPOUEHTA. OTH BeIeCTBa
HUIpaloT BajKHYIO POJib B ATOMHOII 9HEPTeTHKE, TTOJYIPOBOI-
HHKOBOH NPOMBIOJIEHHOCTH, BOJOKOHHOH OOTHKE W T, 1.
CpoiicTBa 0coB0 MHCTRIX BEMIECTE HCIIOJNBAYIOT 1A CO3MAHKA
OPUHIUIWATEHO HOBEIX NPHOOPOE HIH TeXHOJOPHUECKHX
NpOIECCOR.

Puc. 75, O6paborka goporH
AHTHTOIOIETHEIM DEATEHTOM
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OuneTka BemecTE — BasKHeHmaa npofnema xummn. [Ipo-
cTelflie cnocobel OMMCTKH BELIECTE BAM H3BECTHBLI H3 Kyp-
cOB DOTAHMKH W TIpHpogoBefeHHA. Ilns OUMCTEH TPHPOI-
HOI BOJABI OT B3BEIIEHHEIX B HEH YacTHI, ee (GHMIALTPYIOT
qepes CJI0H MOPHCTOTO BEelIecTBa, HAUDHMED VIJd, obo-
eHHOH rauHel ¥ 1. 0. Ilps ouierre BONBOINX KOJIMYECTE BO-
bl HCHOABEIYIOT (QHABTPEI H3 NecKa U rpaBHA. DPHABTDHI 3a-
JIepAHABAIOT TaKiKe 00/binyIo uacTs baxTepuil. Kpome Toro,
s obeazapa’iMBAHHA THTHEBOH BOJLI g6 XJIOPHDYIOT (cM.
pue. 84, § 25).

LTI

%ﬂg} 1. Yncreie emectsa H cvecH. 2. Ocofo unersie BeuLe-
::f cTBa, 3. XuMHYecKHil alnaana.

Tk

® ascccesodROeOREROOERERETORERAcORERDRDRBRdRORBERGOS
1 HDHBEﬂHTE NpHMepDhl FHIAKHX, TEepIBIX H I‘EHDDﬁPﬂ.EHLIK
cMeceH.

MoxHo 1M JHCTHIJIMDOBAHHYE) BOAY CYHTATE 0COD0 UMCTHIM
memecTeoM? [Togemy?

bo

Kax npuMeHA0T METOAE XHMHUECKOrO AHANTHAA B cBoeil pafo-
TE EPHMHHAMHCTHL, APXE0J0DH, MEAHKH W HCHYCCTEOBeqL!?
[ToaroToReTe coOGIIEHHE OO 3TOM, MCTOABIVA JONONHHTENL.
HVIO THTeRaATYDV.

o

4 IMpesnosure cnocofe pasge]ednd cMeceil, COCTOANINK: &) H3
HENedHEX 1 MeHEIX OTII0K; §) 13 NOPOMIKOE Meesi W CeDEI.

§ MaccoBaa u o0'beMHAaA TOJIHA
24  xonmomenTOB CcMecH
(pacTBOpAa)

MBI yice 3HaeM, 4T0 OPUPOIHAA BOJA HUKOrNA He GRIBAET
coBepuieHHo uueTo. Bogy, colepisaniymn sHAaUATENRHOE K-
JHUYUECTED coJiell KANBIHA W MarHWA, HASBIBAIOT HeCM KO
B OTIHYHE OT MAZKOIU BOALI, HAOpHMeD Homaesoli. fecrt-
Kad BOJA OAET MAJ0D IeHBI ¢ MELIOM, & Ha CTEHEAX KOTJIOR
# TpyD HEeHTPANEHOTO OTOILIeHHA (pue. 76, a), a Tarkxe
HA CTeHKaX H COHPANH JJIeKTPOUYATHWKOB IpPH ee KHIAYe-
HHH obpasverca Hakume (puc. 76, 6). HecTHocTs BOIEI
3aBHCHT OT KOJIHYECTBA PACTEODPEHHRBIX B Hell coJiei.
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Puc. 76. Hakune: a — Ha cTengax Tpyo;
i — HA COHDANH eKTRHIeCKOoTO YalHnKa

Copep:xanne pacTBOPEHHOI'D BENIECTBA B PACTBODE BEIDA-
KAIOT ¢ NOMOIIEI) 80 MaccoBoi Jomu.

OTHOmIeHMe MACCHEI DPACTBOPEHHOrO EBEINEcTEa |
K o6meif Macce pacTBOpA HAIBIEAIOT MACCOBOM |
nojaeH PACTEOPEHHOTO BeHIECTBA. -

Maccosyo momo o603HAYAIT JATHHCKOM OykBOfl w
(¢«my6ab-Be») H BRIPAMKAIOT B JONAX e{HHUILL HITH TPOIEHTAX:

w(s fonsax) = w0 %) =w+100%.
LT
Tak, Maccosasa [oJA PACTBOPEHHBIX COJeli B IPeCcHBLIX BO-
nax cocrasaser 0,01—0,1%, a B Mmopcroil BOlle HX OKOAO
3,5% . PaccMoTpiM, KAk IPOM3EOIHTE PACUETEl C HCIOTRI0-
BAHMEM NOHATHA ¢MACCOBAT LOJIA» .

Jadawa 1. B 1501 soger pacrsopunu 50 r gocdopuoi
reessess®  gncnorel. Haiijure MaccoBy HOJ0 KHCIOTH
B MOJYYEHHOM DACTBOPE.

Hano: Peuwenue:
m(p-pa HyPO,)=| =~ m(x-ra)
=50r m(p-p)’

m(H,0) = 150 r | m(p-p) = m(x-ra) + m(H,0).
— m(p-pa H,PO,)=50r+ 150 r = 200 r.
wHPO) —2 | )(E,PO,) = 50 1 : 200 r = 0,25 (25%).

Omeem: w(H,PO,) = 0,25, nau 25%.




Jadava 2. CKONBKO rpaMMOB BOJBl M HHTPATA HATPHA
FRRREREESS  HYIKHO B3AThL, 4T0OB OpHrorosutTh 80 r 5% -ro

pacTeOopa?
Harno: Pewenue:
m(p-pa NaNO,) =| m(s-o) = m(p-p) - w.
=80r m(H,0) = mi(p-p) — m(s-80).

w(NaNO,) = 0,05| m(NaNO,)=80r-0,05=4r.

m(NaNO,) — ? m(H,0)=80r-4r=76r.

m(H,0) — ?
Omeem: m(NaNQ,) =4 r; m(H,0) =76 r.

B .EDBE.]‘LHPHI:IX H TeXHHYeCHKHX HM3genHdAx OPHMEHAKT
He YHCTOE 30JI0TO, A €70 CIJIABEI, YAIIE BCETO ¢ MEIBIO 1 ce-
pebpomM. HHeTOR S30M0TO — METANT CAWIIKOM MATKMI, HO-
I'oThk OCTABJIAET HA HeM cJell, HAHOCOCTONKOCTE ero HeBeJl-
ka. IlpobBa, cToAmas H4 30I0THIX H3IeTHAX, H3TOTORIEH-
HEIX B HAINEH cTpaHe, 03HAYAET MACCOBVIO JOJIO 30JI0TA
B CILIABEe, TOYHEee, CONePIKaHNE ero M3 PACUETA HA ThICAYY
MACCOBRIX HACTEH CILIABA.

IlpoGa 585°, HampHMep, O3HAYAET, YTO B CIJIaBe MACCO-
Bas MoJA gonora cocrasnsner 0,685, unu 58,6% (pue. 77).

ApanoruuEo MaccoBOH J0Je oUpefenfAerTcd H o0BeMHAA
Jomna razoodpasHoro BeIlecTEa B radoRoi cMecH, ofosHAYAaEe-
Mas rpedeckoil GyKBoi ¢ («die):

Q= Vis-s0)
Viesmecs)

oTCIgA
V(e-B0) = V(cmecs) - @,

Vie-no)

Viemecn) = D

L
Q= aatn

ey 5 3k,

Puc. 77. Ha ram oM H3IeNHH B3 30JI0TA VEASBIBAIOT Opoby

{26




Op — 21% :.
| |
Baaropogase CiHn — 18
e (D e ] 1Hip b
CsHyz — 1% _—

COy, Tpoume rask
o npumec — 0,06%

—_ No map. raast — 2% ——

Puc. 78. Cocran Puc. 79, Cocran
BOSLYXA NPUPOIEOTo Fasa

Tax, o0beMHEIH COCTAR BO3/lyXa OTpAMEH Ha HHATDAMME
(pue. 78). Cocrar mpupoimoro rasa OJHOrO H3 MECTO-
PO AEHNH TpejcTaBleH Ha guarpamme (puc, 79).

Jadava 3. CROTBKO KYOMYECKUX METDPOB KHCJIOPOZA MO-

fesesess®  aer OBITE NOAYYEHO NyTeM (PAKIMOHHOL
NeperoHKH JKUIKOTO BOBAYXA, ECIAH HCXO0J-
HBIi 06beM Boaayxa 6eia pasen 800 m? (H. v.),
4, KAK H3BECTHO, ODBEMHAA JOJA KHCIOpOZa
B Bognyxe cocraeager 0,217

Hano: Pewenue:

V(Bosn.) = V(0,) = Visoan.) * ¢(0,).

= 800 w? V(0,) = 800 mM*-0,21 = 168 m3.
¢(0,) = 0,21

V(0;) — ?

Omeem: V(0,) = 168 m?.




Jadaua 4. Haiigure macey asora, ToayaeHHoro us 280 a

LA SR AR RN N

BO3AYXA (H. V.), ECAH M3BECTHO, YTO 00LEMHAR
MONA a30Ta B BO3AVXE cocTaenaer 78%, .

Hano: Pewenue:

V(goax.) = 280 11 | m(Ny) = M(N,) - n(N,). n(N,) = 2,
'[F‘(Ng] =0,78 V':Nzl — V[BGS,EE.}' (P(NEL m
m(N,) — ? V(N,) =280 1-0,78 = 218,4 .

= 2184me & E
n(N,) = B8 A iE 9. 75 MOJE.

M(N,)=14-2 = 28 r/M0J]Ib.
m(N,) = 28 r/mons+ 9,75 mons = 273 r.

Omeem: m(N,) = 273 r.

1. Maccosan moaa. 2. ITpoba soaora. 3. Odwemman
OoXs H 00BEMHBIH COCTAE BO3NYXA.

LA A A A N R R R L R R N N N R RS R ]

Hna Gopsber ¢ GoMeaHaAMB pacTenwil, ocoOPHHO [IDLOHLIX
AEPEBLER W BHHOPPANHHEOB, TPHMeHAT PACTEOD CYJALMATA
wvegn (1), Obnruno pacreopsamor 100 r comm ma Bempo BOALL
(8 o). Kaxosa maccomas JoNdA cOAM B NOJYYEHHOM pacrtBope?
Cronwro soje o conn cofepsures 8 500 r aToro pacreopa?

Cronbro rpaMMOoB HOJIA M CIHDTA HYJKHO B3ATE AJH IPHIOTOR-
aeana 30 v 5% -ro pacreopa vognoil HacTolikn?

Paccunraiite ronuuecrso semecrsa cnupra C,H,0, xoTopsrii

cofdepriuTes & B00 r sogru (40% -it pacTeop compra). He aa-
OyabTE, ¥TO KOJNHUECTEO BEIIECTEA HAMEDALTEH B MOIAX.

Onpenenure xomWdecTBo 300Ta u cepefipa, KoTopoe comep-
FHTCA B 0DpYYANbHOM Koble Maceol 3,75 r u opoboit 585°.

Mz 250 r 20% -ro pacreopa xnopnaa Kanms semapran 100 mn
sojel. Kakoil erana maccosas nqois const s pacreope?

B 180r 15%-ro pacTBOpa IHADOKCHAA HATDAA DACTBOpPMIH
eme 20 r meaoun, PaccunraiiTe MACCORYI0 HOMNI0 WIEI0UH B HO-
AYYEHHOM PACTEODE.

Conpnn nea pacTeopa cepHoil mucnorn: 240 r 30%-ro 1 180
3% -ro, PaccanTailte MaccoByo Q00 KHCHOTHE B TTOTVISHHOM
pacTBope.




B Bigpe e TR epmaE s

linMeHeHUd ,
IIpoMcxXxopoAamme C BelecTBaMM

DuznyecKre ABJIEHUA
§ 25 B XUMHUHU

;BM Ve 3HaeTe, HTO C TeJIaMH H BenieCTBAMH MPOHUCXKOIAT
pasaHuHbLIE U3IMEHeHHA, KOTODBIE HASBIBAKT ABISHUHMH,
M NOMHHTE, UTO UX JeAAT Ha QuU3uieckie U XUMUYecKUe.
[Ipu husuveckKux AS8ACHUAX COCTAR BEIECTBA ocraeTcd Oea
H3MeHeHHA, A HAMEHASTCH JIMLIL 0 arperaTHoe CoCcTOAHNEe
WK (hopma ¥ pasMepsl Tel.

Dupuyeckie ABTEHHHA, BHIDAMHANINHECH B H3MEHEHHAX
ArPETAaTHOTO COCTOAHHA BellecTBa uiau (JOPMBI M DazMepoB
TeJ, ONpeaeAl0T BaKHeH e 00JaCTH IPHMeHeHHA UX B Ha-
ponHOoM xoasiicTee. Tak, IIaCTHYHOCTD ANIOMHHNA TO3BOJA-
£T BEITATHBATE EI'0 B IPOBOJIOKY HWJIH MPOKATEIBATE B TOHKYH)
(hoIBry; 2JeKTPONPOBOAHOCTL M CPABHHTENBHAH JIErKOCTh
ANIOMHUHHA TOIBONAIOT UCIOAR30BATE €0 B KAUECTEE IIPOBO-

Puc. 80. Iuctuananua

O-Tafpeann. B i, (f?
1



JIOB THHHH 3JeKTPONEPEAaTH, A CIJIAREl — B CAMOJIETOCTPOE-
HHH; TEILTONPOBOIHOCTE, IIACTHHHOCTE H HEALOBHTOCTL —
MpH HATOTOBJEHHH TOCVIRI H T. T,

MHEII‘I-IE ﬂﬂﬂt‘.ﬂﬁh] ﬂﬂ.‘I}"{EHHH HHCOTHIX XHMHUYECKHX Be-
LOIECTE 10 CVTH (hnandecKne AeneHnda. K UM oTHOCAT nepe-
MOHKY, KPHCTAIH3AIHD, (UIRTPOBAHHE, BO3TOHKY H Ap.
Haupumep, Ha pasindud TeMOepaTyp KHOeHHS BRIIECTE OC-
HOBAH cnocob ducmuaanyuu (puc. 80), nin nepezonri.

ITUM cmocofoM MOJVIAKT BOAY, OUNMIEHHYIO 0T PACTEO-
PEHHEIX B Hel BeliecTs. TaKad BOJa HASKEIBAESTCA OUCHLUIIL-
pogarnoit. MMEHHO ee HCITOJAL3YIOT A5 NPHTIOTOBIEHHA Je-
HapCTBEHHBIX pHCTEﬂpUB M Oad 3a1HBEH B CHETEM}-’ OX.JTHa3C-
JIEHEA AaBTOMOOHISH,

Ileperonky Kak crocod pasjge eHndd AKX cMeceli TpH-
MEHHAT A5 [0JYHeHnd U3 NPUPOAHOil Hed)TH OTHeqbHBIX
HeQTeNPOAYKTOR. |IpOMBIIIZIEHHAR VOTAHOBKA I HEMpe-
PRIBHOH MeperoHEd HejTH
cocToMT M3 Tpybuaroil ne-

U {1'} B 1 HArpeBaHMA H.:H.IJ]:I ﬁf_‘il'.'tl!i[ﬂﬂ Benann
AediTH © pasfeldTelbHOI, | '

HIH  pPeRTHOHKAIIHOHHOCH,
roanosibl (2), rge HedTh
pazgendeTca Ha QpaEnH#
(MECTHIIATEL) — OTAelIbHEIE
HedTenpodyKThl (puc. 81).

B rpyBuaroil meum B
BHIE SMEeeBHHEA pPacnomao-
¥eH JIIHHHELD TpyDonpo-
soi. Ileus oborpesaerca ro- , Hepocny

JurpomH

Pue. 81. Cxema rpy0uaToil yeTAHOBKH I8 HEOPEDHIBHON HEperoHHH
Hediri: 1 — Tpybuaras neds; 2 — peRTHOHKALHOHHEAA KONOHHA;
g — XONOAHABHHE
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PALIEM Mas3yTOM MM rasoM. ITo TpydONpoOBOAY HEIPEPEIBHO
nojaerca HeTs, B Hem oHa Harpesaerca go 320—350 °C
H B BHAE CMECH KUJAKOCTH H MapoB NOCTYVIAeT B PeKTH(pHKA-
IHOHHYI KOJOHHY.

PekTHOHKATHOHHAA KOJOHHA — CTANRHOH NHIMHIPHYE-
CcKHI annapat BeicoToil okoao 40 M. OHa WMeeT BHYTPH He-
CHOJBHKO OECATKOB NOPUAOHTANLHEIY Oeperopolor ¢ OTBepeC-
THAMH, TAK HasblBaeMbIx Tapesok. Ilaper HedyTH, moCTyIaA
B KOJIOHHY, NOJHMMAKTCA BEEPX H IPOXOAAT Yepes oTeepe-
TuA B Tapenkax. IlocrenenHo oxnamaaack IPH CBOEM JBH-
JHEHHM BEEPX, OHM CHMAITCA HA TeX MM HHBIX TapeldKax
B 38BHCHMOCTH OT TEMIEDATY]D KUIeHMA U [IJIOTHOCTY. YV Ie-
BOIOPOIEL MeHee JeTyIHe H CHIDKANKTCH ViKe Ha TepBRIX Ta-
pearax, o6pasyda zasoilaesyw Qpaknnio, Dolee TeTy4He yI-
neBoAOpoAEl cobuparTeA BhIIe H 00pasyloT KepocuHO8Yw
(PpaKIINIo, EMIe BRINE cOORPAETCA Auzpounosan QpaKiiusd,
Haubosee JeTy4yde YIIeBOIOPOALI BEIXOOAT B BHIE TAPOE H3
KOJOHHBL ¥ obpasyior Oexsur. BaEuay coldHpaeTcda ryceTasA
UEePHAA HMHIKOCTE — Madym. Ero Hcnone3yoT B Ka4ecTBe
TOMJIHEBA, A TAKME A IOJYVIeHMA CMAZ0UHEIX MAce] IyTeM
JONOJHHTEeIbHOH NeperoHkH.

Croocob neperoHKH EKHAKOIO BO3AYVXA JEKHT B OCHOBE I0-
JAVYeHHA M3 HEero OTJAe/LHBIY COCTABHEIX HACTEH — as0Ta
(oH BEIKHIOAET NEepBBEIM), KHCAOpPOAa U AP,

g ouHCeTKH coell MCNONL3VIOT ClocoD KpPLCenaiiiL-
zayuuw. Ilpn sroM, HaOpHMep, OPHPOAHVIO COJIL DACTBO-
pAOT B BOAe W 3aTeM duarTpyioT (pHc. 82). B peayareTa-

Puc. 82, dpnwTpoBAEHE




Puc. 83. Brirapu-
BAHHE

Te MNONYY4l0T PACTBOpP [OBAPEHHOH
COMH, OHUIEHHEIH OT MecKA, FAHHBL
H JpPYI'HX HEPACTBODHMEIX B BOJe
npumecell. 3aTeM COJb  BRIZEJIAIOT
M3 DACTBODA &BNapUearuem (puc.
83), poma wcmapdAercHa, a B dapdo-
POBOIl YAIIKE OCTAIOTCS KPHCTAJIEI
COJIH,

Cnocob guasmposanun ocHoBaH
HA PA3THYHOH OponyerHON coocobHoc-
TH OODHCTOrO MAaTepHala — duabm-
pa TO OTHOWIEHHID K COCTABRJIAIOMIHM
CMECh JacTHan. PUILTpOM IIA 0UH-
CTKH UWUTEEBOH BOJBR HA CTAHOHAX
BOJOOYHCOTKH CAVIEHAT CI0H 1ecka
(puc. 84). B nnutecoce, KOTOPELT oui-
OiaeT BOZAVX OT B3BEINEHHON B HEM IEI-
JH, NPUMEHSIT OVMaykHBIE HAM Ma-
TepuaTsie (PUALTPLI: B MEeIHIIUHE MPH

yxoze 3a DONBHBIME KM BO BPEMA XHPYPrUYecKoH onepannn
HCIOJNB3YIOT B KaYecTBe (PHILTPA MHOTOCTOWHBIE MADJIEBEIE

MOBA3IEH.

Jlna monydeHHs HHCTEIX HOOA

H Cepbl HCHONB3IVIOT TaKoe QH- /\

3UYUECKOe ABJIEHHEe, KaK 60320H- ——
ka (cybaumayun), T.e, IEPEX0] 7 ir =

Puc, 84, Cxema sog00uHCTHTENBHON cTadmun: 1 — pera;

2 — Dacceiis jns OTCTAWBAHHA BOALL; 3 — Koaoaeln; 4 — puasrp;
5 — raas#blil Hacoo; f — yeTpoiicTEO A XIOPHDOBAHNA BONEL

7 — BOJOHATOPHAR GAlOHA; & — BORONPOROA B TOPOI
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BEIIECTES M3 TBEpPAOrD COCTOAHHA B
rasoobpasHoe, MHHYVA HAAEYI dasy
(puc. 85). Ilpn BosroEEe B Harpesae-
Mol 4YacTH TNpHOOpA KpHCTAJIHYECKOe
BEMIECTBO HCHapfAeTcsds, a B oxjamjae-
MOIi — CHOBAa KOHJAeHCHpVeTcsa ¢ ofpa-
goBaHMeM KpucTanzoe. Jleg cnocoben
K BO3TOHKE, HeJapoM MoKpoe OeJibe BEI-
CHIXAET M Ha MOpo3e,

Bosrogra olpelelHIa HCIOJIBIOEA-
Hue Teepgoro yraeknenoro rasa CO, (kar
BBl 3HAETE, er0 HA3BIBAIT CYXUM JIbAOM)
ANA XpAHEHWHA OPOIVETOE, U B IEDBVID
pHepelb MOPOMEHOro.

—_—

Bopga Boaa

N

TenmoTa

Pue. 83, Boarosea
HOOa

PaznuuHafg TMIOTHOCTE BEIOECTE JeddT B OCHOBE TAKOID |
crocoba pasgeleHHA cMecell, KAK omcomausanue. Hampu- |
Mep, cMecH He(TH 1 BOAbl, PACTHTENLHOI'O MACJIA 1 BOJBI ObI-

CTPO PACCIANBAIOTCA U LI03TOMY HX JIETKO OTAEIHTE APYT OT
APYTA ¢ HOMOLIBI0 denumensiol eoporku (puc. 86, 87).

YrofEl YCKOPHTL TPOLECC pasieleHMA CMeceil, BMECTO

OTCTAHBAHNA B JAOODATOPHON NPAKTHEE 9aCTO MCOOJAB3YIOT |

uenmpugyzuposarnue, KOTOpoe IMOJNYHIIO TAKOe HasBa-
Hue u3-3a ocoboro npufopa — yenmpudgryzi. B nearpudyry

MOMELIAIOT TPOOMPKH CO CMECHI0 BelecTB. BRAKOYAT NpH-

Puc. 86. Hedrepasue-
JHUTENEHAA KOJIOHKA

BODOHKA

Puc. 87. JenurencHad
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Puc. 88, Ilenrpudiyruposanne: a — dororpadus mesTpudyre;
§ — CXEeMA DelcTBHA NEHTPHOYTH

fop, KOTOpHIl HAYWHAET, MOAOOHO Kapycend, MHTEHCHBHO
PACKPYUMBATE 3aKpeILIeHHBIE B HEM NpOOHDPKIH. Tlon meiier-
BHEeM IeHTpobesHoH CHIIBI HaCTHILE! PASHEIX BeIIeCTB MOy -
galT pasiuuyHOe YCKOPDEHHE, TAK KaK obnajaioT pasindHON
MJIOTHOCTEIO, M cMech pasaensercs (puc. 88).

1. Mucruananusa, HWIH Teperonka. 2. MTucTHILIHPO-
pamHas Boga. 3. Kpucranamsauwsi M = BRIIAPHBA-
aue. 4. Guasrposanne. 5. Bosronka. 6. OTcransanue.
7. Deaurensuas Boponka. 8. IllenTpudyruposanue.

1 Kaxoit cnocob pasiefenns cMeceil onucan B maydHO-(haHTAC-
Trueckom npouseenennn A, Bensesa «[Ipogasen BO3MY XA 7

2 Otkyaa GepeT cBOE HAMAJO TOBEPHE, YTO DACCHLITAHHAA COTb —
& ccope? Kax nmOMHDHTE /i0/leH, MOCCOPHBINAXCH H3-3a PACCHL-
marHOH conn?

3 VEaswuTe COOC00E pasielenn CIeIVIONIMY CMecei:
a) ay0HOI DOPONMIOK H NOBAPEHHAA CONb;
0) cIupT | BOJEA;
B) DEHIWH 1 BOJA.

4 Kax B MOXOAHBIX YVOIOBHAX OUHCTHTE W ofeazapasuTe ped-
HYIO0 BOAY M CAENATE EE OpHTOAHOH A0A NHThA W TPHTOTOBIE-
HHA THIH?




5 louenmy paboTHIKK ANEBATODOE (IEPHOXPAHMINIT) HPH OPOCE-
HBAHHY M COPTHPOBKE 3eDHA HAJEBAKT CHEHATBHYIO MACKYT

6 Karcoit cnocod ouHeTEY YaHON 3aBAPKN 0T HAMHOK BLI HCIOME-
ayeTe, KOrja HANNEBAETe ee N3 YaliHEKA eped cHTeuKo !

XUMHUUYECKHe
§ 20 peakIuun

B oranmune or (UEHUYECKHX ABJEHWH NPH XUMUYLCCKLUX
AGACHUAX, HIH XUMUYECKUX pearyuax, Kak Bbl 3Hae-
Te, NPOHCXOIHUT IpPEeBpalllieHHe OJHHX BeLIECTE B IpyrHe.
2TH IIPEBEPAINEHTA CONDOBOMIAINTCA BHEIITHMMHA IIDH3IHA-
KaMH: o0pasoBaHHeM OcajKa HJIH rasa, H3MeHeHHeM 1iBera,
gelfiejieHieM MM NOTVIOLeHueM TelljloTsl, HOABTeHHEM 34a-
naxa o ap.

BenoMmuuTe Te OILITHI, KOTODLIE BAM JJ8MOHCTDHPOBAI
VHHTENb HA OEPBLIX ypoKax. BasanmomeiicTeue MpaMopa —
rwapforara raaenua CaCO; — c conanmcit kucaoroii HCI
CONMPOBOALIANOCE BEIJENeHHeM VIIeKHCJI0To rasa — OKCH-
na yraepoga (IV) CO,. A nponyerkanue ero uepes npoapad-
HYK MIBECTHOEYVE) BOLY — PACTEOD THAPOKCHIA KaTBITHA
Ca(OH), — npoucxoanuno ¢ ofpasoBanueM ocanka — xapbo-
Hara kansnusa CaCo,.

[MonabmiogaeM sa NPOTEKAHMEM HEROTOPEIX XHMHUYECKHX
peaKnuil ¥ YCTAHOBMM MNPH3HAKH, KOTOPEE NOATRE:KIA-
0T 00pasoBaHHEe HOBBIX BEIIECTB M MOABJIEHHE Yy HHUX HO-
BEIX CBOMCTB — HEPACTBOPHMOCTH MJIM MATOH PACTBOPHMOC-
TH B BOjle, 3ANAX4A, IIBETA H AD.

B npobupky HanseMm 2 MJI pacTBOpa XJopHiaa xenesa (III)
FeCl,, a sarem nofaBuM HECKONBKO Kallellb DACTBOPA pPOaa-
Huga wamms KSCN., Mer yBuguM DOABAGHEE KPOBABO-Kpac-
HOTO DACTBOPA HOBOTO BEIIECTEBA — poaaHuna ;xemeza (I1I)
Fe(SCN),.

CMemniaem MOPOHIKH JKEJe3a H Cepbl, HOBBIE BEHIECTBA
OPH 3TOM He MOABHJINCE. ALEIes30 U3 3T0H cMecH OyaeT npu-
TATMBATHCSA MATHHTOM, 4 NPH ONYCKAHUM CMECH B BOIY Ce-
pa BCILILIBAST HA MMOBEPXHOCTE, T.@. CMECh MOKHO OYeHb
npocto pasgenuts. OgHano ecan aTy CMeECh MOPOIIKOE jKeje-
38 W Cepel HATPETH, TO HAUHETCA XHMHUYECKAA PEaKIlidA, KO-
Topaa OyleT IpoJoKaThcA Hanee Ge3 HAUPEBAHUA C BhIJle-
JIEHMEeM TeILIOTEI — MbI VBHIHM, KAK CMeCh PACKAJHTCH.
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Puc. 89. Pagnenesde cMect NOPOIIKOE #eless U Cepal (caeaa),
Braumopneiicrene seteas ¢ cepoil (cnpaaa)

ITocae OROHYARHMA PEAKIIHH MOJVIHTCA HOBOE BEINecTBO —
cyaeua senesa (II) FeS. OHo ceporo useTa, TOHET B BOLE
H HE OpHUTATHBAETCH MarduTom (puc. 89).

TTogoxcaeM B ele3HoH J0MeYKe HEMHOTO Cephl — OHA
3ar0pUTCHA CHHEBATHIM IIAMEHeM M JacT O0WIBHBIH efxHi
NBIM CEPHHCTOro rasa — okcHAa cepsl (IV) SO,. O nporeka-
HHUH PEAKIIHH MOKHO CYAHTE 10 H3MeHeHHIO [IBeTa, HOABIR-
HHIO TA3a ¢ PE3KHM 3anaxon, BEIABIEHHID TENIJIOTE H CBeTA.

PEB.R-I.EHH, OpoTeKamnIiiae ¢ BeIIeJTeHHEM TelI0Th
H CBETAa, HASEIEAIT PEaKIIHAMN T'OpPEeHHA.

Peaknuio MIHOBEHHOTO TOPEHWA MOPOIIKA MarHUA HC-
noJab3oBann opH (pororpadHpoBaHHHN B HAYECTBE «BCIBIIN-
EH#, IOKA HE NIOABHJIACE 3JEKTDHYECHAA JAMIIA. PE‘RE[{.ELH
ZOpeHUA — ITO YACTHRIH caydai GoabNION FPYINBI XHMH-
HeCKHMX peaKiuii, NpoTeKallux ¢ BhlAeleHHeM TEeNJ0ThI
(puc. 90).
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Puc, 90. Pearnuy ropeHIA: @ — CEeHH; § — MATHHEBOH JeHTH

ThI, HA3BIBAIOT IK30TePMHUYCCKUMH (K30 — HA-
pyy), 4 NPOTEKAIIIHE ¢ TOTJOIEHAEM TEII0-
Thl — IHAOTEPMHYLCKHMHE (3HJ0 — BHYTDE).

’ Peaknuy, MPOTEKAIOIIHE ¢ BEIJIEIEHHEM TEIJIO-

K nmocaegamm, HATpHMepD, OTHOCAT DeaklMio Pasiodie-
HuA owcHaa pryTH (I1), HOTOPYIO BRI MOMKETe NOCMOTDETH
HA doTorpaduax (pue. 91), rTak KAk H3-332 TOKCHYHOCTH

i)

Pue. 91, Pasnomesue oxenga pryre (I1): o — vexogHoe BeimecTBo —
oren pryTH (1) (kpacHoro usera); § — OLMH U3 IPOSYHTOB
PEAKIIHN — PTYTE (cepebpucto-0e10ro IBeTA)
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Puc, 92, Pearuin: @ — aRaoTepMHUNecEan; § — IRI0TEDMINecKasA

PTYTH H ge COELMHeHMN 3TV PedRIIHK B VCIOBHAX IIKOMR
HPOBOANTE 3ANPEIISHO.

CxeMaTHYHO 9K30TEPMHUECKHE 1 SHAOTEDMHUECHKHE pe-
aKI[HH [PeJCTABICHE] Ha pHCYHEe 92,

B zaxkmiouenme paccMOTpHM, KaKHe YoA08LA NOMMHBI
BEITTOJTHATHCH, YTOOBI NPOMIONLTA XUMHYECKAR Deakiina.

1. HeoGxonusmo, wrodsl pearHpVIONIHE BEUIECTBA CONPH-
KOCHYIHCE, W YeM DoJbile II0IALL HX CONPHKOCHOBEHILA,
TeM GBICTpEe HAET XUMHUYECKad peakuua. [10aToMy TBep/ible
BELIECTEA HAMENRYIAKT H NMEPEMENINBAIOT, & XOPOII0 PACTEO-
PHMEIE BeINECTEA PACTBODAIOT I PACTEODEL CITHBAIOT.

2. Bropoe BaiHOoe ycioBMe — Harpesanne. Hexoropsie
pPeakIlHy (KaK NpaBHIo, 3K30TepMHYecKHe) uayT Ges Harpe-
BAHUA, H TOJABKO A HEKOTODBIX SKIOTEPMHYECKHX peak-
i 0HO HeoDXO[HMO JIHINE JJI8 TOTO, YTODEI PeaKIiMa HANA-
JACE, & BOT [JIf 9HIOTEPMAYECKHX PeaKIUil — HeoDXoIuMo
HATDeRaHHEe Ha IPOTAMEeHHUH BCeH DRaKIlHH,

3. HexoTopkle peaknui NPOTEKAOT N0 AeliCTEHeN JIIek-
TPHYECKOTr0 TOKA, CEETa H T. II.

".:.'{'. "
| 1. IlpusHaku xumHuYeckHx pearknuii. 2. Yeaosua reue-
R: HHA XHMHYeCKHX peanmmil. 3. Peakiun 9K30- H 3HI0-
I Teprutdeckine. 4. Peaknoua ropenns.

B 00000 RRRARORO R EEDDRBEEROARGROND DR OBGOBSEBBRE

B wpenko 3aBADEHHEBIN cBe:HIl A B CTAKAHE OIMVOTHTE KYCO-
HeK JIMMOHA HJIH HECKONBRO KPHCTANIOE THMOHHON KHCIOTH.
Yro Habawgaere?
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9 IlpurorossTe ¢ moMOIBIO JHMOHHOH KMCIOTHEl JoMammpi
munyaul ganuror. Hemeoro wmenorsr mga KOHUMKE YaitHol
JOMNICH DACTBODMTE B BOAE, A JaTeM NODABLTE B HOIYHeH HEIT
PACTBOp CTONBKO e MHIERolH (NuTeeBoi) cogsr, Yro HABIH-
naete?

3 Crapuuble MeTHBIE MOHETE 1 OpOH3OBEIE H3NEMHS YACTO Ghl-
BAIOT MOKDBITE! JENEHOBATEIM HAJETOM, A CepefpAHEe — Hep-
HEIM. O 4eM TOBOPHT DOABIEHNE ITHY Haneror? Kax ouncrurs
HIOENHA OT HUx?

4 Kakyio xuMuueceyvio OITHOKY A0NyeKaoT FHYPHATHCTE, KOria
B CHOMX penopraxax OHOIYT, HanpHMep, Taryw qipasy: « Mec-
TO OPOHCINECTBHS OCBEUIANOCE HENDEepPLIBHAIMH BOTRIMIKAME
MATHHA» 7

Paccramure ob VoTpoiicTee ¥ padoTe OrHeTVIOHTENA,

o Mouemy aaropesmmmecs HedyrenpoAVKTEL WaH BCMBIXHYBIIHE
HIEKTDHUECKHE OPOBOAS HEJb3A TYIIHTE Bogoit? Kak mx oora-
CHTBT

XUMUdecKue
§ 27 VYPaBHEHU S

SJAKOH coxXpanenun macent 8€Uecms, OTKPLITHII
M. B. JlomoHocOBRIM B 1748 r., NJIACHT:

Macca BeIeCTB, BCTYNHBINHX B XHMHYECKYIO
PeaKIHIio, pABHA Macce BemIeCTE, MOJMYYHBIIHX-
Cf B peayaeTaTe ee.

MaTepHanlbHEIME HOCHTETAME MACCL! BEIIECTB ABJIAITCH
ATOMEl XHUMHYECKHX 3JeMeHTOB, M3 KOTODBIX COCTOAT KAK
BCTYNHBIIHE B DeaKIMIO BemlecTBa (peareHThI), Tak u obpa-
S0BABIIHECHA B De3yJbTATE ee HOBLIE BelljecTBA (TpoayETH
peaknmn). ITocKONTBKY MpH XUMUTecKuX PEAKOHAX ATOMEI
He 00pasyIOTCA M He paspyIIaloTed, a NPOMCXOAHT JIHINE HX
MEPETPYNNHDOBKA, TO CTAHOBHTCH OYEBHIHBIM CIpPABEIIH-
BOCTh OTEDBITOTO M. B. JIoMoHOCOREIM 1 HOATBEDHIEHHOTO
no3gHee A. Jlapyasee 3axona.

B cnpasegnusoctn sakoma COXPAHEHHA MACCEl BellecTs
MOKHO JIETKO YDeAHTLCA HA HpocToM omerre. IlomecTHm B
K0NnBy HEMHOIo KpACHOTO thocthopa, saxpoem ee npobroit
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Puc. 93, SucnepiMeRTANRHAS TPOBERKA JAKOHA COXPEHEHNTA MACCLI
BEIECTR: ¢ — BIRRITHBAHIE KON0R ¢ thocthopoM 10 PeaAKIHT,

'— roperue focthopa B 3aRPEITON Koabe; ¢ — BIBeITHBAHME Koabsr
¢ TPOOYVETOM PEAKITHI

U B3BeCHM Ha Becax (puc. 93). SaTem roadv oCTOPOHO Ha-
rpeem. O ToM, YTO ODPOMIONIIA XHMHYECKAR PEAKOINHA, HAM
CTAHET TOHATHO TI0 MOARITEHHID T'VeToro §en1oro GhEIMA B KO-
be, cocrogmero 1z oxenaa pocdopa (V), koropslil obpazosa-
cA OpH esanMogedcrsud qoediopa ¢ KHenopogom. IIpu mo-
BTOPHOM B3BEIINBAHUH KOIORI ¢ OPOAVETAMM 3T0H PEAKIINH
Mbl yOenuMes, YT0 MACCA BEINECTE B Konfe He H3MeHuIach,
XOTH 1 IPOH30NLT0 TpeEpamenne hochopa B €70 0KCHI.

JToT e BLIBOJ OVIET HAMH cAellaH H NpPH OpoBelcHHH
elIle 0HOTC ITPOCTONO, Ho OUeHE HATJIAMHOrO onkiTa, B cnemn-
AJIBHBIH COCYI HAALEM OTAEIbBHO COMAHVIO KHCIOTY H PACTEOD
HIENTOUH, HaOopHMep THApokcHIa HaTpua (pmc. 94). K pac-
TBODY MIEI0YH J00ABHM HECKOJALKO Kalelh HEIUKATODA —

Puc. 94, Onwrr, nogreepiagaoniuil 8aK0H COXPAHSHE
MACCR]I BEIIECTEA
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eRoMpTATENHA, OTIETO DACTEOD OKPACHTCH B MAJMHHOBEII
IBeT. JaKpoeM NpHO0p NPoDKOH, VPABHOBECUM IUpPAMUH
Ha BECAX, OTMETHM MACCY, 4 3ATEM CONLEM pPacTBODBI. Mamu-
HOBAA OKPACKA MCYLZHET, MOTOMY HTO KHCIOTA H IIeN04b
NpopearupoBaid Apyr ¢ apyvrom. Macca xe cocyaa ¢ moay-
YEHHBIMH OPOAVETAMH PEAKIIHA He H3MeHIIACE.

Afanoruunoe HabImaeHHe clelall ¥ aBTOpP 3aK0OHA CoO-
xpaHeHnA maccel Bemmects M., B. Jlomonocos, KOTOPBIH npo-
BOJITL OMBITEL B 3AMAAHHBIX CTEHKJIAHHBIX COCYIAX, ¢1a0bl HC-
CJARA0BATE, OPUGLIBACT JH Bec MeTAJJa 0T YHCTOTO Kapye,
1 ofHADVIHNI, 4To «0e3 MPOOYVIOeHHA BHEeLIHero Bosgyxa
BEC MeTaJIJ0B OcTaeTcHa B G,H,HCII""I MEPE&.

Ha ocHoBAHEMK 3TOT0 3AK0HA OIHIIYVT XHMHYecKHe OPeIIo-
AEHMH, T. &. COCTABJIAKT YVPABHEHHA XHMHUECKHX PEaKIIHH
¢ MOMOIIEI0 XHMHYECKHX CI0E — (JOPMYI,

A HMHUSCEHM YPABHEHMEM HAILIBAIOT YVCAOBHYIO
IANNCE XUMHYECKOH pPeakEIIHA ¢ TOMOINIBEID XHMIH-

YecKHX (JOPMYJI T MATEMATHUYECKHAX 3HAKOR.
2

B nesoit wacTy ypaBHeHHA 3anuceisaloT dopuyiast (Qop-
MYILY) Bellects, BOTYVIHBOTAY B PEaAKILMI0, COeIHHAA UX 3HA-
KOM «TIm0Ccs . B Tpaeoil 4acTH YPABHEHHA SATHCHIEAINT (Dop-
Mk ((hopMyay) 0BpasVIOIIHXCH BelLIecTs, Takie coelHHeH-
HBLIX 3HAKOM <«ILTIoc+. MesIy dacTAMH ypaBHeHHA CTABAT
CTPENKY. 3aTeM HaXOIAT Kos(pHUIMeHTEl — wHCeaa, CTOH-
niue nepes opMyIaMy BeUecTs, 4Tobbl YUCA0 ATOMOE 01U~
HAKOBLIX 2JIEMEHTOB B JIeBoH H IpaBoil YacTAX VpaBHeHHA
ObLJI0 PABHBIM,

3annmeM, HAUPHMED, VPABHEHHE DEAKINHN BOIOPOLA ©
KHCI0pogoM. CHATMATA COCTABUM CXEMY PRAKIHT — YHAMKEM
(hopMy Ikl BelllecTB, BCTYNAKINNX B pearnuio (sogopox H,
n kncaopon O,) n obpasyiomuxes B pesyabTare ee (Boja
H,0), u copIMHHUM HX CTDEIKOI:

H, + 0, — H,0 (puc. 95, a).

Tak xax 4HCIO ATOMOE KHCIOPOOA B JEBOH TACTH BABOE
foJeMIe, UeM B Hpapoii, sanumieMm nepexn qopmMysioi Bogbl
roadihunuent 2:

H, + 0, — 2H,0 (puc. 95, 0).



Hexomnsuie IpoaveTr Hexoaame IMpogyxT

BRIBCTHAD PeAKIHEL BEIIIECTHEA: PEAKITHITL
He+ 04 H-0 Ha + 0y 2H0
(He xBaTaeT AToMOR (HE XBATAET ATOMODEB
HUCTIOpOEE) BOAOPOAR])

Banamne

O — rrcaopog O 0 — moga HaO

Puc. 95. CocTannenne VPABHEHUS PEAKIIHH BIAMMOIEHCTHNA
BOSOPOAA H KHCIOPOSa

(1D — mogopog Hy

Ho Teneps B NpaBoil YacTH YPABHEHHH CTAJO YETEIPE aTo-
M& BOAODOZA, & B JeBOH MX 0CTANOCL ABa. YrTobhl VPABHATL
YHCIIO ATOMOB BOJOPOA, 3AMHINEM Iepel ero (popmMynoi B Je-
BOil yactTu xKoa(puuuerTt 2. Taxk Kak MBI YPaBHAJH YHCIO
ATOMOB KaJI0T0o 3JIeMeHTAa B JIEBOIl H IPABOi YACTAX ypaBHe-
HHA, 3aMeHHM CTREIKY HA 3HAK DABEHCTBA:

2H, + 0, = 2H,0 (puc. 95, a).

Teneps, HABEPHOE, BAM MOHATHO, MOYEMY TAKVIO 3allHCH
HA3BIBAIOT YpaBHeHHeM (puc. 96).
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Hns cocTaBneHuA YpaABHE-
HHH XHMHUYECKHX Deaxiui,
KEpoMe 3HAHWA (opmya pe-
AreHTOB M OPOAYHTOB pe-
AKOHM, HeoOXoOHMO BepHO
nogofpars woadUITHEHTRL.
JT0 MOMHO CHEJATh, HCIOAE-  Pye. 96. 3axon COXPAHEHIA
3¥A HECIIOMKHEIE TDABRLIIA. MACCH BEI[ECTE HA IDHMEeDS

1. Tlepen qopMyaoil IpPOC-  pearIimi, YPABHEHHe KOTODOH
TOrQ BeniecTBa MoMcuHo zanw- 2H,+ 0, =2H,0
CEIBATE ARODHEIN Koathdrma-
BHT, KOTODPBIH NOKA3LIBAET KOAHHMECTED BEOIECTRA DEATHPVIO-
MMHX 1 0bpasyIoIuxcd BellecTs.

Taxr, Aa#A paccMOTPEHHOTO BEITIIE TPHMEpA:

YHCJI0 ATOMOB KHCIODOIA B NpaBoil U neBoii HacTHX ypas-
HEeHHIA MOMHO CJAeJaATh PABHRIMHE € NOMOIIEK Eoa(HUIHeH-
tal/ 3, IOCTABHE €0 nepel (POpMYyJI0H KHCJIOPOILA:

Ho Tag xax xosdpuuueET DOKA3LIBAET HE TONBKO KOJIH-
YECTRO BEIleCTEA, HO ¥ YUeI0 MOJAeKy)l (ATOMOB), 4 TOJIOBH-
HY MOJEKYJILRI B3ATE HERBOIMOMHO, JVUHIIE MePellHCaTE:E IMpH-
Be/leHHOE YpaBHeHHe, VIBOME Bee KO MO e TR B HEM:

2H, + 0, = 2H,0.

[IpHBefeM elle NPHMED COCTABJGHUA VDABHEHHMHA DEAK-
o ropesud atasa C,Hg, comepsranieroca B NPHPOLHOM ra-

se. MasecTHo, 4To B peayjLTATe aTOr0 Mpollecca o0pasyioTed
VIJIeKHCHEI Tas 1 Bofa. CxeMa aToil peakun:

C,H; + 0, — CO, + H,0.
YpaBHAEM THCI0 ATOMOB YIJIEPOAa H BOZOPOIA:
C,Hg; + 0, — 2C0, + 3H,0.
Teneps B OpaBO YACTH VPABHEHHUA DEAKIHMH T ATOMOE
KHCI0pOoa, a B Iepoil — ToALKe 2. VpaBHAEM YHCI0 ATOMOB

KHCIO0pOoja, 3amucae nepen topmyno O, koaddunuest 3,5
(7:2=23,5):




1 maxoneln, nepenumeM MoJyYeHHOE YDABHEHHe peak-
LU, VIBOHE KoahunesTs nepel iopMyIaMe BeeX yaacT-
HHEOB DEAKITHN:

2C,H, + 70, = 4CO, + 6H,0.

2. Ecam B cxeMe peakIUM ecTh (hOPMYJIA COJH, TO BHAYA-
JIE YPABHUEANT YMCA0 HOHOR, 00DASVIOILIHY COTE.

Hanpumep, BaaumMojileicTBHe CePHOH KHCIOTHEL M IMAPO-
KCHIA AJOMHHEA ONHCRIBAIT CXeMOl:

H,S0, + AI(OH), — Al,(S0,), + H,0.

Obpasyromanca B peayisTaTe PeakIiMH cojik — Cyanpar
amomuana Al,(SO,), — coctonT M3 HOHOB amomunma Al

1 cyabpar-uonos S07 . VpapHseM UX 4HCI0, 3aTHCAB neped
(popmynamu H,S0, n Al(OH), coorBeTrcTBeHHO KO-
eHTHL 3 1 2:

8H,S0, + 2A1(0H); — Al,(S0,), + H,0.

HTobs! ypaBHATE 4HCIO ATOMOB BOZOPOAA M KHCJIODOIA,
BOCIIOJIBAVEMCHA TPETHUM HNPABHIOM.

3. Ecoii yyacTBYIOIINe B DRAKITHA BEIIIECTBA COIEPIKAT BO-
J0POJ M KHCJI0POJ, TO ATOMbBI BOZOPOAA VPABHUBAIOT B IIpe-
MOCAeIHION OUepedhb, & ATOMEI KHCIODOI8 — B [I0CIETHIOW,

CrepopaTensHo, YPABHAEM YHCI0 ATOMOB Boflopoia. B me-
BOIl 9ACTH CXeMBI peakuuu 12 aTOMOB BOZOpOZa, a B Ipa-
BOiI — TOABKO 2, I03TOMY Iepes GopMyJIoil BOjikl 3aMHIIEM
roathpuauenT 6:

3H,80, + 2A1(0H);, — Al,(SO,), + 6H,0.

MaankaTopoM BepHOCTH DPACCTAHOBKH Koa(hdUIIUEHTOB
ABJAETCA DPaBEHCTBO YHCAA ATOMOB KHCJIOPOAA B JIEBOH
M MPaBoi YacTAX YPaBHEHHA pPeaknuu — mo 24 atoma Kuc-
nopoga. IloaToMy 3aMeHHM CTPENKY HA 3HAK pABEeHCTBA:

3H,S0, + 2A1(OH), = Al,(S0,), + 6H,0.

4. Ecn B cxeMe peaknuH HMeeTcd HECKOJBKO (GopMydn
coneilf, TO HeoDXOOMMO HAYHHATE YPABHMUBAHWE ¢ WMOHOB,
BXOOANIHX B COCTAB COJH, Coflepsaliel DosIIee HX HHCNO0,

Hanpumep, BzaumoneiicTeue pacTeopos docdara Harpus
H HUTPATA KANbLLUHA ONHCEIBAOT CXEMOIl;

Na, PO, + Ca(NOy), — Ca,(PO,), + NaNO,.

el




Haubonemee uMci0 MOHOB CONEDIKUT OJHH M3 NPOAVE-
TOE pearmund — poedart vanbiiua Cay(PO,),, moaromy ypas-
HHUBAlOT HOHLI, KOTOpEIMM 00pazoBaHa 3Ta cojb, — Ca’t
1 PO§:

2Na,PO, + 3Ca(NO,), —> Cay(P0O,), + NaNO,

1, HAKOHell, HOHEI Na™ 1 NO;:
2Na,PO, + 3Ca(NO;), = Cay(PO,), + 6NaNO,.

1. Xumuueckne ypapEeHusn, 2. Ilpasunaa noxbopa xo-
S IHEHTOE B YPARHEHNAX PeaKIHil.

v LA R R RS RSN SR EEEEREEERN SR EEE NN R R R R R EEENNNNND N

1 SANHIHTe B BHIE XUMIYCCKAX YDABHEHHIT chAefyiomme npemi-
nomeHna: a) « [Ipu ofsmure xapbonaTa KaneOoHA obpasviores
ORCHI Kanbiwa w oxewg yraepoga (IV)s; 0) «lps saanmoneii-
creui okcuga gochopa (V) ¢ sogoll monywaerca docdopaas
KHeaoTar. Kakaa M3 pearnuii Oyiaer sxaorepMuteckoli, a Ka-
KAaf SHAOTEPMHTeCKo?

2 CocTaBsTe YPABHEHHA IO CIACAVIONIAM CXEMAM:
a) CuCl, + Al —— AICI, + Cu;
6) P+ 0, — P,0;
B) Fe,(80,), + KOH — Fe(OH), + K,S0,;
r) CuOH —— Cu,0 + H,0;
1), 08, 4+ 05— €0, + 80,
e) C,H, + 0, —> €O, + H,0;
AINCTIARE
#) FeS, + 0, —— Fe,0, + 80,.
ROTICGRIT

Tloa hopMyiaME BEHIECTE HATTHIONHTE HX HASBAHHA.

3 3anNImNTe YPABHEHHA XHMHUECKHX DEaRIN 0 CIeIyIOminmM
CcHenMam:
a) iocdhopHas KHenoTa + IHAPOKCHI HATPHA —* (ocdaT Hat-
pHA + BOTAS
D) oxCHA HATPHA + BOJLR —* THIPOKCH HATPHS;

=y ()
B) okcHa seneza (II) + amoMmMpEMil —— oKCHI AXOMH-
HHA + Henean;

) ruaporenm menn (11) iy okcHg Meau (11) + sona.

lﬂ—'l‘al'ipllc:um, 8 wa. {#’5 ' _:__
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Fe,0, + 3H, = 2Fe + 3H,0?

UTO MOKAILIBAET VDABHEHHE CIAEIVIOIIEH XHMHYECKOH peak-

BriuncauTe KOMHTECTEO BEOIECTEA BOSOPOAA, KOTOPOE BIANMO-
meiiersyer ¢ 1 mons oxcupa smemeza ([11). Boiumnenure ofinem
BOOOPOAA, KOTOPEI BaanMomedcTever ¢ 1 Monn OKeHIA Hejle-
za (III). Berapeaure KOAMMECTEO BEIIECTHA Redesd, KOTOpOe
npu arom obpaayvercs. CHOMBKO MOJMEKYI BOALL TPI 9TOM I0JV-

qaeTcal
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Pacuerst
M0 XUMUAYECKUM
VPaBHEHUAM

Ilo xumMuYecKHM YpaBHEHHAM MOYKHO DACCYHTATE Maccy,
00’bEM 1 KOJMWYECTBO PEarHpyIIINX ¥ oDpasyiommuxcs Be-

IIECTE.

Jna pacueTop o4YeHbL BaX{HO BRIODATE COOTEETCTEYIOIME
APVT ADYTY eMHHUIE HAMEeDeHH MACCHI, 0DBeMa M KoJuue-
crea Bemecrs. C 91oif HeNBH MOMHO BOCIOOJAB3OBATECH TAb-

Junei 7.

COOTHOIIEHHE HERKOTOPBIX
EJWHHAL PHEAHMKO-XHMHIYECKHX BEJIMYHH

Tadauua 7

Kon- | Monap- Momap-
Enunnna e BO HaA Obnem HETI Hueno
ca YACTHIL
HaMepeHH A (m) B-Ba MACCa (V) obmem )
() (M) (V5.

Haubones r MOIE | T/MONE Ja n/Mois 6-1023
HACTO TIPHH- (uncno
MEeHABMAS ABorTag-
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HHH XHMHH
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OnABIIAR
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Hna toro arobul peIIMTE PACUETHYI 3aJady [0 XHMHMH,
MOKHO BOCIONB3CBATRECA CIeIVIONIHM AJNTOPHTMOM.

1. CocraBuTs ypABHEHHE XUMHUECKOH PeakIIHH.

2. Hap hopmysiaMu BeL[ecTs 3alIHCATE 3HAUEHWA H3BECT-
HEBIX ¥ HEM3BECTHRIX BEJIHYHMH C COOTEETCTEVIOINHMH € HHH-
OAMH BeTHYHH (TONBKO IJIA YHCTHIX BEIECTE, T. €. He coJep-
KANTUX IPHMECH),

Ecan nmo yeaoBMIO 3aJa4H B PEAKIIHID BCTYIAKOT BeIlllecT-
Ba, COJePMaIlie IPUMeCcH, TO CHAYANA HAJA0 ONpedeINTh CO-
OepHtAHHE THCTOTO EEMOIECTEA; €CJIH B VCIOBHH 3alaul HIeT
peub 0 PACTEODE, TO CHAYANA HAJO BEIYUCIHTH MACCY DACT-
BCIPEHHEII‘D BellnecTBAa.

3. Ilox hopMysaMu BeLIECTB ¢ M3BECTHLIMH W HEH3BECT-
HEIMH ZAOHCATE COOTBETCTBYVIONUIHE 3HAUEHHA 3THX BeJH-
1HH, HAlJAeHHEIE [0 YPAaBHEHHIO PeaKiH.

4, CocTaBuThE ¥ PEINHTE TPOIOPIHIO.

5. 3anmHcaTk OTBeT.

Jadawa 1. Paccumraiite oferem Bogopoga (H.yv.), xoTo-
fesesssf®®  peri moTpebyeTcs s B3AMMOAEHCTEHR C
480 kr okcupa kenesa (III). BerumenuTe Ko-
JIMYECTBO BeUIECTBA BOJABI, KOTOPOE IPH 3TOM

ofpasvercs.
Hano: Pewenue:
m(Fe,0;) = | 1. 3anumem ypaBHeHWe XHMMHYecKoil peak-
= 480 kr IHH:
V(H,) — ? Fe,0, + 3H, £ 2Fe + 3H,0.

n(Hy,0) — ? | 2, Banumem MaBecTHBIE ¥ HEUBBECTHLIE THE-
JNIOBEIE 3HAYEHWA HaJ (QOPMYyJIaMH BEIIecTB
B YPABHEHHH.

Taxk xarx macca gaHA B KAJIOCDAMMAX, TO OOBEM HAXOIMM
B KYDHYECHHX METpPaX, a KOMHYECTBO BEIMecTEAa — B KHJIO-
monax. M Torma:

480 kr  x M® 4 RMOIh
Fe, 0, + 3H, = 2Fe + 3H,0,

rie x — ofbeM BOLOpOAA V(H,), y — ronudecTBO BelllecT-
ea Bojasl n(H,0).

10# il ¥ d
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3. a) Hafitem B3amaHHYI0 XMMHYECKHM VDaBHEHHMeM Maccy
1 kmone Fe,0; 7 sanumeM nmosyueHHOE SHAYEHHE [0J €ro

(hopMyJIo:
M (Fe,05)=56-2+ 16-3 = 160,
M(Fe,04) = 160 xr/kMolsb.

m(Fe,0;) = M - n =160 kr/kmouns - 1 kmons = 160 xr.
6) Hafinem sagmannbiil ypapHeHHeM 00beM 3 KMOJIE BOZOPOA
V=V +n, samnmem nox popMynaoil Bogopona HalllenHoe 3ua-
uenne: V(3H,) = 22,4 m®/kmons -« 3 kmoas = 67,2 md,
B) [Tox dhopmyoii BOABI yEasKeM ee KOJIHYECTBO, 3aJaHHOE

YpaBHEeHHEeM, — 3 KMOJb.
YpasHeHHe NpUMeET BHI
#

480 kr xm® ¥ KEMOJb
Fe, 05 + 3H, = 2Fe + 3H,0.
lﬁﬂ kr 67,2 m? 3 KMOIb
4. CocTaBUM U PENINM IPONOPIIHMH:
480 _ x _ 480-67,2 _ Al
a) — 160 672" B 201,6 (m°) — ofieem BOgZOpPOIA
V(H,);
480 y 480-3 _ -
o) 160 3'Y" 165 9 (KMOJIb) — KOJMYECTBO BElIeCTBa

Boziel in(H,0).
Omeem: V(H,) = 201,6 m?; n(H,0) =9 xmous.

Jadawa 2. Karoii 00keM Bo3fyxa (H. y.) morpebyerca mis

TRRRRERRt maaumogmeiicTEna ¢ 270 r amoMuEHNS, cOgepIEa-
mero 20% npumeceii? Kakoe KoJudgecTso Bemie-
CTBa OKCHIA ATIOMHHWA IPH 3TOM IOJAYIHTCA?

aHO! Pewenue:
m(Al)=2T0r | 3 441+ 30, £ 2A1,0,,
”’{HDHM'?; 2w, (A)=1-0,2=0,8,
ceit) = 20% (aucr)

Myeny (Al)=270r-0,8 =216,

(moag) ? 216r xan I MOJTE
n(Al,04) — ? 4Al + 30, = 2A1,0
raie x — obwem Kucnopona V(0,), y — ronuuecTBO Beme-

CTBA OKCHAA axloMuHEA n(Al0,).

(45
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3. a) m(4Al) = M(Al)-n = 27 r/mons - 4 mons = 108 r;
6) V(30,) =V, +n= 22,4 1/mons * 3 moas = 67,2 1,
216r xan 4 MOJb
4Al + 30, = 2A1,0,.
108r 67,21 2 mons

216 1 216 0T e t #
4.2) 758 " 572 * = ~ 108 134,4 (1) — ofbeM KHCIO-
poaa V(0,).

Onmaako B 3agage Tpebyerca HaliTH obbeM He KHCJIOPOA4,
a Boaavxa. B Boaayxe comep:xuTed 21% kHermopoga mo obb-
emy. [Ipeotpasys dopmyay © = V(0,)/V .., HafiAEeM 00BeM
BO3OVXA:

Vigosm = V(03) / ¢(05) = 134,4/0,21 = 640 ().

L I . {0
s =2 ¥~ 108
orcuga anoMuanda 11(Al,0,).

= 640 x; n(Al,0,) = 4 Mmons.

= 4 M0OJb — HOJHYECTBO BEIeCTEA

Omeem: V.,
3adava 3. Kaxoii obreM Bogopoaa (H. ¥.) BELIEJIUTCA OpPH
seesssess  pranmopeiicteun 730 r 30% -it comsnoil KHUCTO-
TH ¢ HeOOXOIMMBIM TI0 DEAKIIMH KOJIMYECTBOM
pemecrsa nuHEka? HaxoBo 23T0 KOAAYECTBO

BenfecTBa?

ano; Pewenue:
m(p-pa HCl) = | 1. Zn + 2HC] = ZnCl, + H
=730r d | 2. m(HCl)= m(p-p)-w=730r-0,3=2191,
%J{ch Sioli xrmons 219r ya
V(H,) — ? Zn + 2HCl = ZnCl, + H,,
m(Zn) — ?
rie ¥ — KOJHYecTBO BemlecTBa MHHKA n(Zn), y — obsem

sopopona V(H,).
3. M (HCl) =1+ 35,5 = 36,5, M(HCIl) = 36,5 r/moJ5.
m(2HC]) = 36,5 r/mMonk - 2 Moas = 73 1,

xxofne 21971 o
Zn 4+ 2HCl = ZnCl, + H,.
1mone Tdr 224 n

14
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4, a)

(0]

219 _ y . _219-224

73 22.4'Y g 00,2
= 219, x = 3 (Moas).

3

meem: V(H,) = 67,2 m; n(Zn) = 3 mous.

1. EguenOel BajkHeHIINX BeauuuH. 2. AITOpHTM BbI-
YHCIEHHA 10 VPABHEHHID peaKiiH.

L]  EEEREEEEE E R R R R AN N RN NN N N R R RN R N R N RN R R REEEEREEE]

Kakpii obbem Bonoposa (H. v.) obpasvercd NpH E3auMoieiicr-
BHH cOMAHOH KHeaoTel ¢ 540 Mr amoMHENA, cogepsxaiero 4%
npumeced? Kakoe KOAHYeCTRO BellecTBA COMH HPH 3TOM T0TY-
T

CroNbKO KHAOIPAMMOD OKCHIAA KaJIbIHA TOAYVIHTCR IPH PA3JIo-
#eHnH 250 xr kapfoEaTa RaapIuA, cofepaamero 20% mpm-
seceit? Kakoit ofiwes (B, v.) yTIERHCIOTO Pasa — OKCHIA VTIe-
poaa (IV) opu aToM BelAEIUTCAHT

CroJbKD Mojexya KHCI0poga ofpasyeTci npM pasiosKeHuH
180 r sogwr anexTpudeckuM Toxom? Kawkoii ofses (H. v.) Bozo-
POIA TIDH 3T0M DOJAVHIHTCA?

IIpugymaiite yenosne safgadd, OPH DedieHHH KOTODOH Heob-
XOAMMO HCOOTBEORATE MPHBEIEHHOE HUIKe VpaBHeHHe, W pe-
HINTE Be:

H,PO, + 3NaOH = Na PO, + 3H,0.

MpunymMaiiTe H pelIHTe 33044y, B VCIOBHAX KOTODOH Obhlia Obl
IAaHA MAaCCA DACTBOPA BEUIECTBA C onpeleleHHoN Maccomoit ao-
Jeil pacTEOPEHHOND BEMIECTEA, A TpefoBaliock Gkl HARTH KOMI-
YECTED BEUIECTEA OJHOTO U3 BellecTE ¥ ofwem apyroro. IIpH co-
CTARNEHHE JA/[A4H BOCOONBIVHTECE CASAVIONIHM YPABHEHHEM
XUMHUHECKOH DEAKTIHE!

Zn + H,50, = ZnS50, + H,.

m Peaxmuu pasnoxeHus

B

OKPYHaeM MHDPE U BHYTPH HAC e3KeCeKVHIHO IpoTe-

KaloT MHJLIHOHE peakinil. [lonyaurs npencrasierne o HUX

HAaM

noMoraeT kiaccupuramna pearoait, C ogHoil U3 Kiac-

cHOUEATIHH — 0 MPU3HAKY NMOTJOMIEHHA HJIH BbLAEeTeHMS

{50
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TEIJIOTHl — MBI Vike II03HAa-
HOMHJINCE. PACCMOTPHM €IIle  Kucropox
OIHY KIACCH(PHKAINID Deak- 5
IHi, B OCHOBY KOTOPOH mo-
70MeH NPUSHAK YMCIa # co- o o |
CTABA MCXOAHBIX BeIleCTB H ]
IpPOAYKTOR PEaKITHH. Bt
TTosmaxomMuMca C© peak- prym(II)—|
OHAMH paafioxeHus. Ob6pa-
TAMCA K HCTODHH XHMIH.
B 1774 r. agrmufcEHi XH-
smux O, IIpueran, MCHofib-
avAa CTeKAAHHVE) —JIBOAKO-
BRIIYKAVID JHH3Y (Goabmioe
VREIHUHTENBHOE CTEKJI0), HANPAEHI CROHIEHTPHPOBAHHEI
£10 TYY0K CONHEeTHRIX Jydel Ha okcug pryTi (1) m momyaun
kHcaopod (puc. 97). Yrols DOAUEPKHYTE, UTO KUCIODOL —
3TO TA3, B VPABHEHHN PEAKIHN PALOM ¢ ero (popMy a0 Sami-
CRIBAIOT CTPRAKY, HATIPDABJIEHHYI BERPX:

b

Puc. 97. Onsr Mpaeran

2HgO < 2Hg + 0,1.

Ofparure BHMMAHNE Ha CAeIVIOIIHIT NpH3HAK 2TOil peak-
MU PA3JI0KEeHUA — B HEe 8CMYNaen 00HO CI0MHOE Bele-
CTBO, & 00pasyiomcs 06a HOBEIX MPOCTHEIX BEIECTRA.

PaccMoTpuM IpYIyI0 AHANOTHUHYIO DEAKIHIO! DA3JIOHE-
HHE BOJE! BIEKTPHYECKHM TOKOM C HOMOLIBIO COSMUANLHOI
VCTAHOBKM — ajekTpoiausepa (puc. 98):

2H, 0% 2H 1= 0,1

ITOoT Opouece CAVMCUT OIHMM H3 CIOCOO0B HOJYYEHHSA
yueTOro Kuejopoga. Oauarko B 1aGopaTopHOH MPAKTHEE KHC-
JIOPOJI YACTO ITOJYYAIOT PABIOKEHHEM JPYTOT0 BeHlecTBa —
neporcuja sogopona H,O, (B obuxoge ero uacTo HA3BIBAKOT

MePEKHACEI0 BOAOPOIA):

Ecau nogorpeBarTh HEKOTOPBIH 00heM NEePOKCHIA BOJOPO-
Ia B Ipo0HpKe, He JOBOJA €ro 0 KHIeHHA, TO KHCAOPO BhI-
IeaAeTcA MeJJeHHO U ero OvIeT HefoCTaTouHO, YT00bl YBH-
JeThk, KAK BCHOEIXHEeT EHECEHHAA B EEPXHI’DID HACTE Epﬂﬁﬁpl{}‘l

f5y
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Kuenopon Bogopox
.. N -

Bona

¢ aobaBneHEeM
CEpHOH

j— KHCIOTE

YroabHBIE |
-DJIEI{TPG,QH

HeToummk
Toxa (6 B)

0)

Pue. 98. Snextponns soan: a — dororpadusa anexTpoansepa;
1 — CXeMa NeKTPoOIHIepa

TAEOaA JyYMHKA, B 3TOM ciyuae roBopAT, 4TO XHMHUE-
CKafA PEeAKLUA HAET ¢ Hebonbwoil cxopocmuio. MoxuO
¥ YBEIHYHTE CKOPOCTE XHMHYecKol pearnun?

Hanzem B xuMudeckuil craxas Ha 1/5 ero obeemMa Kymn-

JEHHOTD B alTeKe NepOKCHIA BOIOPOIA W € MOMOIOBE JIO-

a)
Puc. 99, Paasoxenne nepoxkcHia Bogopoaa
C HCIONE30BAHHEM oReHIa Maprasna (I1V)
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HedKH AKKYPATHO BCHINIEM B HErD HEMHOTO MOPONIKA OKCH-
ga mapradna (IV) (puc. 99, a). HiHIKOCTE B CTAKAHE MTHO-
seHHO «BCKHIOAET» OT DVPHO BRIJENAIIETOCA KHCIOPOIA
(puc, 99, 0). BHeceHHAad B BEPXHIOK YaACTh CTAKAHA TJEHD-
1lad JYUYHHKA APKO BCOBIXHEAET, JOKA3RIBAA HAMHYHE KHC-
aopoga (prc. 99, 8). B aTom ciayvias roBpopAT O TOM, 4UTO pe-
AKIIMA DPOTEKAET ¢ 60abLLol ckopocmbio. ClenoBaTeIhb-

0, CKOpPOCTE XMMUYecKoll peaknmum — 2To OGeICTpOTA ee
IpOTEKAHUA, T. €. GBICTPOTA TPEBPANIEHAA OJHUX BEIIecTB
B JIPYTHE.

MsI HAYYHIHCH YIPABIATE CKOPOCTBID XMMHAYECKOH peak-
HH paslo:xeHnA-TIePOKCHAa BOAOPOAa, H IMOMOT HaM B 9TOM
oreng mapragna (IV) — garanuazaTop sT0H DEeaRIIHH.

CHOPOCTE XMMHYECHKHX pEﬂRI.EHﬁ, HO OO0 OKOHYA-
HHH HX O0CTAaRIOHecd KaYeCTBEHHO H ROJTHYECT-
BEHHO HEHEMEHEHHBLIMH.

’ RHTH.]IHBETOFH — 3TO0 BemecTBa, H3IMeHAINITHE

Ilo oxKOHYAHMH XHMHWYECKOH PeaKINH DasNoieHHA Ie-
DPOKCHIA BOJOPOAa VCHOPHBINHI €€ IPOTEKAHHE OKCHI Map-
rafana (IV) e namennnca. Kooy BRIIHTE M3 XHMHUYECKOTO
CTAKAHA OCTABINHMECA B HEM ODPOIVET PRAKIIHN — BOAY, A 3a-
TEM NPUJINTE B HEI'0 CBEM VIO NOPIIHI ODepoKcHIa BoJopoa,
TO peaknud ByIeT IpoTeKaThk CHOBA.

AHanorMuHEIN IIpOLecte Bkl MOraM HADOMWOOATH, eCJH
NoAYHeHHVIO BaMH palKy 14 ee obezsapaxuBania obpaba-
TRIBAJH NEePEeKHCHI0 BOAOposa. BypHoe BHIieNeHHe KHC-
A0pOlla KATAMHIHPYETCA B BTOM CIAVUae COJePIKAIIHMCH
B KPOBH OHONOIHYECKHM KATATH3ATOPOM — (QepMeHTOM
KaTAJIA30H.,

BuonoruuecKkHe KaTAIH3aTOPEl OEIKOBOH MPHPO-
ZibI HABBIBAIOT (hepMeHTaAMH.
|
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BoJBIIMHCTED XUMHYMECKHMX ODPOLECcCOB B MHUBBIX oOpra-
HHAMAX IPOTeKAI0T C YyHacTHeM [bEI]MEHTDB.

(PepMEHTHI EXOJAT B COCTAE KAYECTBEHHBIX CTHPANLHBIX
MOPOIITEOE W MOMOTAKT OTCTHDBIBATE [IATHA KDOBH, benxon,
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yad W Apyrux sarpasaureneil. C noMomsio GepMeHTOB Ba-
pPAT MHBO, H3rOTABIHEBAIOT CEIPEL H JeKapCcTEa.

OfparuM BHHMaHHE HA NPH3HAK DEAKIIHH DAasOKeHUA
NePOKCHAA BOAOPOAA — B PEAKIIHI0 6CTNYNULO O0HO CIOMK-
HOE BeIecTBO, a 00pa3osaiucs 08d HOBEIX — IIPOCTOE
¥ CAIOMHHOE.

PaccMoTpuM ene OlHY PasHOBHAHOCTH PEaKIIHH pazmo-
sienuna. Iogorpeem B npofupke HA NIAMEHH COHMDPTOBKH
CBEJKENONYUeHHBIH ToJyO0H CTYAeHHCTHIH OCANOK THIPO-
weuna menu (I11), ComepaxumMoe npobupri depHeeT H3-3a I0-
MYUamOIerocsd B Pe3yNbsTATe PeaKlUH Pas3iodKeHus OKCHUaa
menu (I1):

Cu(0H), £ Cu0 + H,0.

, B 8T0# peakn#H M3 OJHOIO CAOMKHOTO BellecTBa o6paso-
BAJIHCE JIBA HOBRIX CJIOKHEIX BEIleCTBA.

B NpOMEBINIIEHHOCTH PA3N0KEHHE MHHEDAJIA M3BECTHHA-
K4, OCHOBY KOTODOTO COCTABIAET KApPOOHAT KaJbIMNHA, HC-
NOJNBE3YIOT [JsA TOJYYeHHs HeramieHoil HasecTH (oxcuaa
KAIBIIIA):

CaCO, = CaO + CO,1.

OTOT OPOM3BOACTBEHHEIN IIPOIECC HA3BIBAIOT ODMKHTOM
H3BeCcTHAKA. Ero TakkKe NPHMEHAIT [AJA TIPOM3BOACTBA
YIJIeKHCJIOr0 rasa, KOTOphiH umMeeT DOJLIIOE HPOMBIIIIEH-
HOEe 3HAYEeHHE (BCIOMHHTE KAKOE).

@)

Puc. 100, [Monyuesue 1 cobupasne KICIOPOLas
@ — METOJOM BEITECHEHHA BOARL; 7 — MeTOA0M BRTecHeHHA BO3IVXA




A MOMKET B DeayjbTaTe PeaKIHH PasioiKeH A MOMyIHTh-
cH He ABa, a DoJoee OBYX Bemects?

OnaTe o0paruMes K 9KCHEPHMEHTY: MOJYYHM KHCIODO.
EM1e OMHUM CIIOCODOM — pasIoKeHHeM MePMAHTAHATA KAl
KMnO,, B 6BITY HA3BIBAEMOTO MAPTAHIIOBKOH:

2KMnO, = K,MnO, + MnO, + 0,1

i cobepem ero (puc. 100).

B nannom cnyuae B peakIHI0 BOTYIIHIIO OLHO CAOMKHOE Be-
MecTBO, A 00PA30BANOCE TDH HOBRIX BEIECTEA — ABA CI0M-
HBIX M OTHO TIPOCTOE.

Ilonsegem urory — chopMyaupyeM onpemeieHHe TOHA-
THA «PEAKIIHA DASIIOMEeHUAs .

Peakuuu pasnomkeHMsS — 370 Taxkue peagmuu, |

* B Dpe3aylIbTaTe KOTODRIX W3 OJHOrO CHOMHOLO |
BelecTBa 00pA3yIOTCA JBa H 0OoJlee HOBEIX Be-
IECTE.

1. Peakuun pazaomenna. 2. CkopocTs XHMHYecKoi
pearuun. 3. Karanuzatopsl 4. ®epmenTsr,

I.'Il"'-."--.-lIIIII..l“‘IIII]I'!.--IIIII.-.II

danminTe YDABHEHUA DeaKIHil DARJOMEeHHH, CXEMBEl KOTO-
DEIX:

e

a) Fe(OH); —— Fe, 0, + H,0;

¢
6) Cay(PO,); — Ca0 + P,0;

i

B) HNO, — H,0 + NO, + 0,;

[ »
r} Cu(NO;), — CuO + NO, + O,.

9 Kakoe KonHYeCTEO BENIECTRA BOAK! PA3NOMHIIOCE IO TeHCTEIH-
@M TOCTOAHHOTO JIEKTPHUECKOTO TOKA, ECIOH IIPH aToM 0Gpazo-
Bamock 67,2 m® kucnopoga (v, v.)? Kaxos ofnem (u. v.) moay-
HMEHHOTO P 9T0M Bogopoaa?

3 Kaxne rpynne: peaxnuii Bel aHaeTe M0 NPH3HAKY BHLLENeHI
HJIH IDOTAOIMEHHA TendoTe! KAk MOMHO HASBATH DPEAKIHID,
TPOTERAKINYIO C VHACTHEM KaTanHsaropa? A Kak — ¢ yuacTH-
ex thepmerTa?

4 JaMHINMTE YPARHEHHE DeAKIINH DASI0MEHNA HHTpara cepebpa,

BCHH B DE3VARTATE Hee 06pa3vIoTCA KUCIODOI, OKCHI A30-
Ta (IV) u cepebpo.

1
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= Kaxas macca mepMaHTaHATA Kailnd moTpedveTcH I0d MoayHe-
upa 11,2 1 kuenopoga (2. ¥v.)7

6 Sanumure QOPMYIE COOTHETCTEVIOMINY HHCIOT M OHCHIOE,
eciy HasecTHb! opmyie coaeit: KMnO,, K,CrO,,

Peaxkmun
w COeIMHEeHUu A

TlorATHE ¢pEAKIINH COEAMHEHHSA» ABIACTCA AHTOHHUMOM
HOHATHH ¢ peAKLHH pasioxenuss. [onpobyvitre, Henojieaysa
nopHenN OPOTHBOIMOCTABJASHHA, IaThk OIpPpeIc/IeHHEe TIOHATHHA
«pEeaKIHH coelHHeEHA». Bepuo! ¥ Bac moayyniacs ciaenvio-
mas GopMyIHPOBKA.

o«

’ Peaxuuy coeguHeHHS — 3T0 TAKHE DeaKIilHH,
B PESVIRTATE HOTOPHRIX H3 OJHOT'O HJAH HeCKOIb-
KHMX HCXOIHBIX BeliecTs obpasveTcsa OOHO CIIOE-

HOE BeIIecTBO.

PacemoTpum 3TOT THN peakmuil ¢ MOMOINBIO ellle ONHOIM,
HOBOIl nusi Bac (hopMbl 3ANMCH XMMHYECKHMX [POIECCOB —
TaK HASLIBAEMBIX HENOMEeK NepexoloB, WAH DpeBPalleHHil.
Hanpuwmep, cxema

P — P,0, — H,PO,

norasnieaer upespanienne dochopa 8 oxeng docdopa (V)
P,0., voTopslii, B cBOW 09epens, 3aTeM IIpeBpaniaeTcs B ioc-
(hopryio kucaory H,PO,.

Hucno CTPEA0K B CXeMe NPEeBDAITeHHA BeIecTB COOTEET-
CTEBYET MHUHMMANTBHOMY THCTY XHMIHUECKHX TPEBEPATIEHNIH —
XHMHYECKHX peaknuii. B paccMaTpHBaeMoM TpPHMEDE 3TO
IBa XHMHYeCKHX IIpollecca.,

1-it mponece. Ilomyuenne oxcuza doehopa (V) P,0. u3
ipocthopa. OueBnaHO, YTO 3TO PEAKIINA coefuHeHHA hoehopa
¢ KHUCJIOPOLOM.

IMomecTy HeMHOTO KEpacHoro (ocdopa B JTosKeURY A
CHHUTAHWA BEIecTR | NoJo:xKeM ero. Mocdop ropuT ApKuM
niameHem ¢ obpasosanueMm Oesoro AbiMa, COCTOALIErD M3
MANTEHBEHX HacTHIer oxcuaa docdopa (V)i

4P + 50, = 2P,0..




2-# npouecc. Brecem momeury ¢ ropAmuM docdopom
8 Konby. OHa 3aMONHAETCA I'YCTHIM ALIMOM H3 OKCHJA (oc-
thopa (V). Brresm noxeury 13 KOabLl, IPHIEEM B KOJGY Bo-
oy ® B3bodTaeM colep:HMOe, NpeiBapHTENLHO JAKDLIB
ropJeiiko xonber npobxoi. [IsiM nocTenernHo pefeer, pac-
TEOPAETCH B BOJe H, HAKOHeIl, HcuesaeT coeceM. Ecau k no-
JAy4eHHOMY B Koabe pacTBopy goDaBHTL HEMHOIO JAKMYyCd,
OH OKPACHTCH B KPACHEIH BT, UTO HBEISETCH JOKAZATENb-
cTeoM oDpazoearnd hocopHOIT KHCIOTH:

P,0, + 8H,0 = 2H,PO,.

Peaxnuu, KOTOpEIE [IPOBOSAT AJAA OCYINECTBICHHA pac-
CMATPHBAEMBIX TEPEXO0JI0B, TPOTEKAT 063 YYACTUSA KaTa-
AH3ZTODA, TOATOMY HXY HAILIBAIOT HEKAMAAUTMUYECKIL-
JEIL. PﬂCﬂMGTPEHHHE ERIINIE PEaEIOHH MROTEeKalnT TONLEOD
B OJHOM HalPapBJIeHHH, T. €. ABJIAIOTCH HEﬂﬁpamummmu.

HPDE[HEIJIHEHP}’EM, CEOMBEO H HAKHX BEIIECTE BCTYIIAMOD
B PACCMOTDEHHBIE BBIINE pPEAKIHH H CHOMBKO H HAHHX
BEIIECTE B HUX obpasosajiock. B nepeoil peakmuH U3 JIBVX
OpOCTHIX BEIIECTE Dﬁpﬂﬂﬂﬂﬂﬂﬂ(‘-h OMHO CIHOHHOe, a4 BO BTO-
pﬂﬁ — H3 IBYX CHOM{HBIX BeIlecTB, KAXI0Ee H3 KOTODRIX CO-
CTOHMT U3 IBYVE JNEeMEeHTOB, Dﬁpﬂﬂﬂ'ﬂﬁﬂﬂﬂb OTHC CJIOMHOe Be-
mecTBO, COCTOALIIEE Ve Ha TpeX JIeMeHTOR.

OgHO clnoXHOE BEIIECTBO MOMKET TAKMEe 00Pa30BATLCH
H B PE3IYVIALTATE DEAKIIHH COSIHHEHWA CIOMHOID 1 IIPOCTOrO
BemiecTsa. Hanpumep, NpH NPOU3BOACTEE CePHOH KHCIOTHI
ua oxcuga cepel (IV) moavaanT okeng cepnl (VI):

280, + 0, = 280,

dTa PEARIINA NpOTeREaeT KAK B OpAMOM HalpaBIeHHH,
7. e. ¢ ofpazoBaHueM NPOAVKTA DEAKIIHH, TAK U B oGpaTHOM,
T. €. IPOMCKOANT PA3ANKEHHE TIPOAYKTA PEaKIlHA Ha HCX0,1-
HEI2 BETIECTEA, ONO3TOMY B HHX BEMEeCTO 3HAKA DABEHCTEA CTA-
BAT 3HAK 0bpaTHMOCTH & .

XumMuyecKue peakiiiy, KOTOpPbIe HPOTEKAIOT Ofi-

é HOBPEMEHHO B JABYX NPOTHBOIOJOMCHBIX HATDAB-
JeHUAX — OIpAMOM #H O0DDATHOM, HA3BIBAKOT
oDpaTHMBIME.
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B aroit peakiiuy yyacTByeT KaTAMH3ATOD — OKCH BAHA-
aua (V) V,0., koropelil yKaseBAIOT HAJ 3HAKOM obpaTH-

MOCTH:
t, V0,
280, + 0, /= 280,

Peaxnuu, mpoTekamnmiie ¢ VIACTHEM KATAMHIATO-
* pa, HasBIBAIOT KATAJMMTHYECKHMH, & C YYacTHeM

thepMeHTOR — (hepMeHTATHBHBIMH.

Pearxuunn, nporexatompe Hes YVUACTHA KATATHIA-

TOPA, HAGEIEAIOT HEKATATHTHYECIITMH.

[ L e e e 1] T E N T T P ST R URT ER L P TR EURE TS L P ET AR TN EPTR LA T R iy DALV AT TR AT LU A AL

, CoosxHOE BeIecTRO TaKe MOMeT OBITH IOJIYYEHO H B pe-
aKINM¥ COeMHEHHUA TpexX BelmecTB. Hamnpumep, asoTHYIO
KHCJOTY NOJYYal0T 10 PeaKIlHK, CXeMa KOTOPOH:

PacemorpuM, kak nogobpars KoadPHIHEHTH! 418 YpaB-
HUBAHMA CXEMBI 3TOH XHMHYECKOH peariuu.

HucJio aToMOB 430Ta YPABHHBATE HE HYYKHO: M B JIEBOH,
H B IPABOH YACTAX CXeMBl IO OZHOMY ATOMY 430Ta. Y PABHSA-
eM YHCJO ATOMOEB BOLODOAAa — Tepel (opMyIod KHCHOTHI
sanumeM xoadhhunuenr 2;

NO, + H,0 + 0, — 2HNO,,

HO TIPH 3TOM HAPYIOUTCA PABEHCTBO YHCIA ATOMOB a30Ta —
B JIEBOM YacTH OCTAJICA OJAWH ATOM a30TA, 4 B IDABOH HX CTAa-
Jio n84a. 3anwunreM Koadhduouest 2 nepen dopMyioi okcHIa
azota (IV):

2NO, + H,0 + 0, — 2HNO,,

IMomcunuTaeM 4YHCIO ATOMOB KHCIOPOAA: B JIeBOH HacTH
CXeMEL DEAKIHH HX CeMb, 4 B IPAaB0OH YACTH — MIECTh. YTO-
DBl YPABHATE YUCIO ATOMOB KHCIOPOAA (IO IMIECTh ATOMOE
B KaM0il HYACTH YPABHEHHA), BCIIOMHUM, 9TO TIEPES hopmy-
JIAMH TPOCTHIX BEIeCTB MOM(HO 3aIHCaTh APo0HBIH Koaddu-
aeHT 1/,

2NO, + H,0 +1/,0, = 2HNO,.

Cnenaem woadduiments uensivMu. [lnd aToro nepenn-
eM VpasHeHHe, YIBOHE KoabHIIHeHTbi:

4NO, + 2H,0 + 0, = 4HNO,. Y
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Cremyer OTMETHTh, YTO MOYTH BCE PEAKIINH coefHHEHHA
OTHOCATCH K 3K30TEPMHUECKHM PeaKIlHaM.

1. Peaxuun coegHHEeHHA — AHTOHHMEI PeaKiHil pas-
aomennd. 2. Karangutnueckne (8 Tom umnciae u dep-
MEHTATHBHBIE) H HEeKATAJIHTHUYECKHe peakmumn. 3. [le-
MOYKH NEepexomaos, uan npespamennii. 4. Ofparumeie
M HeoDpaTHMbBIE peaKIHH.

- (I E R SRR ERENERES N ENENEE NN N NN R A RN NN NN NN R RN NN RN ]
1 JAMHITHTE YDABHEHHA DEAKINI COoeIMHEHUH, [POTEHANIIHX
COITACHD CXEMAaM.

a) Li — Li,0 — LiOH;

6) Ca — CaO — Ca(OH),;

B8) N, —*+ NO — NO, — HNO,;

r)§ —* 80, — 80, —> H,50;;

B Bosuh By S Pl —7H PO,

) SAMHITHTE YPABHEHHA PEAKLNIT, CXeMbl KOTOPRIX !
a)Li+0, > ..
6) Al+0,— ..

8) Fe + Cl, —— FeCl,;
1) Fe + H,0 + 0, — Fe(OH),.

3 He npouaeoga BelMMeneHuil, VEAMHUTE, B KAKOM I3 OKCHIOR ce-
pel — (IV) unu (VI) — cogepscanne kucnopoga Gonesine, Hafi-
AUTE MACCOBYIO O KHCIODOAA B KAMIOM H3 VEASAHHEIX OK-
CHOOR.

4 s opopéieHs KAKHY DEAKIIM, COBIHHEHNA WIN DARTOMHE-
HHUA, HeoOXOZHMA TOCTOAHHAR OOTAYA TENIOTE J18 HX [POTEe-
KHAHHA, A I8 KAKAX — TOJRKO INepBOHAYAJNBHAA MOJAYA Tell-
norst? = s

B Tponenaiite goma rtakoil onwrr, [Honpobyiite nofmseds B JI0-
WMETKE KYCOUSK CAXapa. ¥ BAC HHUET'0 He NOJAVIHUTeH: caxap Oy-
[T IIABMTECHA, ALIMHTE, 0DYTIHBATLCHA, HO He 3aropures. He-
JH e HA KYCOUEK CAXApa MOMECTHTE HEMHOTO CHIADETHOTO
nerna (He BEIYMAHTE KYPUTE CAMI — IVOTE 3TO 34 BAC clesa-
0T BAAMJILIE EVDPIJALIIMKER) i HOI#eus, KYCOUEE CAXAPA IATO-
PHUTCH POBHBIM CHHEBATHIM IaaMeHem. [lonpobGyiiTe 1aTh 00b-
AcHEeHHEe HABNIOAAEMOrD ABJISHIHA,

6 IIpuBeqnTe OpHMepRl feicTeus (EPMEHTOB, ¢ KOTOPBIMH Bl
FHAKOMHJINCE HA YPOKAX AHATOMIH Te0BeKa.

/5%
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Cyxoil xi0p XpaHAT B skeaesHmx Oamaomax. Baasmasi xaop
paapyimaer skenezo. Kaxyio polk HTpaeT Bofa B MOCAEAHEM
nponecce?

=]

g  Jlaiite XapaxTepucTuLy pearIil, nposegeHHLEIX B Daparpade,
Mo JaHY: 4) XapasTep 1 YHCI0 DEATEHTOB H OPOAVETOR; ) Ha-
NPABAEHNE; B) HATHYMIIE KATATN3ATOPA; I') BelleNe e HIH [10-
TNOIMIEHHE TEIIOThL.

Peaxkmuu
§ 31 3aMeIeHns

TIo3HAKOMHEMCH ¢ TPeThMM THIOM PEaKIHH — peaxiiHdA-
M¥ 3aMelleHs.

TToBTOPHM OIEIT 3aMEUATENLHOI0 AHIIHHCKOrO XHMHKA —
mnopaa I'. Kasenguima.

Hanpem B npofHpry 2—3 Mi consHoM KHCIOTEL, a 3aTeM
OIVCTUM B Hee 2—3 TpaHyJH (0T rped. zpaxHynia — 3ep-
HBIIIKO) HUHKA. 3aMeTHM BbhiAeneHue rasa. Hakpoem mpo-
fuUpKY-pEAKTOD, B KOTOpPOH UPOTEKAET PEAKLMA, IpPYroif
npobupkoii Boakilero guaMeTpa Ha 3—4 ¢ u cobepeMm B Hee
BEIZIENAIOIIHICA ra3 (MeTOIoM BREITECHEHHA BO3Ayxa). JTo
BO3MOKHO IOTOMY, 9TO BRIJENAIIIHIACA B Pe3yIBTATE 2TOMH
PeaKIHM Ias — BONOpON — ropasjo nerde Boagyxa. Ilpu-
NoAHAB NPOoGUPKY ¢ BOAOPOIOM HaJ MPODHPKOH-PEAKTOPOM,
OBICTPO TIOJHECeM ee OTBePCTHe K naaMeHH ropenxu. Paa-
MACTCHA B3PEIB, COMPOBOXKIAKIONIICA XapAKTEDHEIM <¢JIAID-
MIAM#» B3BYKOM. JTO B3pblBaeTcda CMeck BOJAOpPOJa ¢ BO3-
OVXOM, KOTOPYH 0Dpasuo HA3EIBAIOT 4«TCPEMYUHM Ta30M».
TouHee, Tak HasuBaWT cMeck 2 OOBEMOB BOZOpPONA H
1 obweMa KHCIOPOIA.

Ecnu ae 3akpelTh OTBEpCTHE NPOOHPKH-PEAKTOPA NATb-
meM # gepes 5—10 ¢ nocne Toro, KaK NOYYBCTBYETCA IARIE-
HHe coOpaHHOTO B BepXHeH 4acTH NPoDMPKHU rasa Ha Tajel,
yOpaTk ero ¢ OQHOBPEMEHHEIM NOJHeCeHHEM K OTBEPCTHIO
ropamell COWYKH, TO PA3JACTCH JErkHMi XJIONoK — pe-
3YJILTAT CTOPAHHA YHCTOTO BOJopozd. Eein HecKONBKO Ka-
neik RXHUIKOCTH, ITOJIYIEHHOH B DE3YILTATE PEAKIIHH MeX Iy
OHHKOM H CONAHOH KHCIOTOH, DOMECTHTL HA YACOBOE CTEeK-
JI0 M BRINAPHUTE, TO MOYHO 3aMeTHTE 00pasoBaHie KpHeTAa-
JIMKOB COJIM — XJIODHJA IHHKA,
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CocTaBum YPABHEHHE PEAKIHN ODHHKA C CONAHON KHCIIO-

TOI:

CcOJIAHAaA

i
TCEHE EHCJIOTa

XJIOPHA

i + BomoOpo/,

Zn + HCl — ZnCl, + H,|

¥, HAKOHEII,

Zn + 2HC1 = ZnCl, + H,1.

AHATOTHUHYI) PeAKIIHI0 MOMHO NPOBECTH H ¢ JAPYTHM

METAIAOM — AJIMHHMHEM!:

AaTIMAHEAN +

o

KHCIOTa

COJIAHAaA
AJINOMAHEA

HNJI0pH
PYE 4 BOJOPOI,

Al + HCl —> AICI, + H,t,
Al + 3HCl —> AICI, + 1,5H,1,
2A1 + 6HCI = 2AICl, + 3H,1.

C pacTBOpOM cepHOil KMCIOTHI IIHHK W AJIOMHHHWH obpa-
3VIOT YiKe APYTrHe COJMH — CYJIL(AaTEl, HRIPHUMED:

Al + H,80, — Al,(S0,), + H,1;

Bee M MeTALIEl BAAMMO-
OEHOTEVIOT © HHCIOTAMH C
obpasoBaHueM COJMH W BOOO-
poga?

OfpaTuMeca K 3HCOEDH-
menty. Hantem B 4deTwpe
OOMHAKOBEIE MpoDHPKA paB-
Hbie OOBEMEI CONAHOH KHC-
JIOTHI ¥ ONVCTHM B HHX pas-
HBIE METANNE B 1-10 — KYV-
COHeK KAJBIHA, BO 2-10 —
MATHHA, B 3-10 — IMHKA,
a B 4-10 — mean (puc. 101).
HeTpyiaHC 3aMeTHTh, UTO HH-
TEHCHBEHOCTE BEIAEISHUA BO-
Aopoga bymoer YMeHBITATHCA

II—F:lﬁ:l:lr:ml. B oy

Ca Mg Zn Cu

Pue, 101, Baaumojeficreue

PAIIAYHBIX METANIOB
C COMANOH KHCGA0TOH




Brigennemanca
. Melk

OT HAIbBOHA K OHHKY, a B
npofHpKe ¢ Menso Tas Booh-
e He BeIIeNIAeTca — TaMm He
NPOMCXOAUT PeaKI[HA.

Aot NPOTHOBHPOBAHIA
BO3MOMHOCTH [pROTEKAHHHA
PeaKIHi MeXAY MeTanjaMu

Pacteop Pactoop
cyashaTa eyandaTa H KHCIOTAMH obpaTHMcH K
mean (II) seemeaa (11)

TAK HasblBaeMoOMY pady ark-
musnocmu (HanpaxiceHiii)
MEMAANOE:

Puc. 102, Pearknusa saMenienns
MeIH FHeAeI0M B PACTEODE
cyakthaTa meqn (I1)

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Sn, Ph, H,,
’ Cu, ”g, ;'J'.'l..g. An,

IMowemy e B pAL METANIOE IONAT HEMETANLT — BOAODPOAT
OraseiBaercs, KasILII H3 METAIOB, PACIIONOKEHHEIX B PA-
Ay aKTHBHOCTH METAJJIOR JI0 BOAOPOJA, cuocobeH BHITECHATH
ero 43 pacTBOPOR KHCJIOT. A BOT Meak ¢ CONAHOH KHCAoTOH
He B3amMoJelicTByeT M [03TOMY HAXOMHTCH B DALY AKTHB-
HOCTH MEeTAaJJIOB Hocae BoJopoaa. B npofupke ¢ aTim MeTal-
JIOM B COIAHOH KHCIOTOH peakunuu He Habmoganocs. AHa-
JOrAYHO He OYAYT BBITECHATE BOJOPOJ H3 PACTBOPOB KHCJIOT
PTYTE, cepedpo U 30J10TO.

PAl aKTHBHOCTH METAJJOB MOMKHO TAKIKE HCIIOJB30BATE
1A NPOrHO3HPOBAHHA BO3MOMKHOCTH HPOTEKAHHSA peakiiuii
BEITECHEHHA OJHHX METAJLIOB H3 PACTREODOB MX cojeil apy-
THMH.

I8 TETT
e il S CUR
I| |
Epacoii Ceped-
HAJET pHETO-
METH || | Gennii
=P T - | maser
i :.; | ce]_mﬁpa
Mg(NOq)a ZnS0y Cus0y AgNO4

Pue. 103. BaaumogeiicTene MHHKA C DACTBOPAMH PAITHTHBIX coet
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ObpatuMea K SHCIEDHMEHTY: p
NOMECTHM B XMMHYECKHH cTakan |
C pacTEOpoM cynasedarta memm (II)
DOJIBLIOL JKEeNe3HEIH rBO3Ab. YiKe
qeped 2—3 MHHYTH MOKHO 3aMe-
THTh, YTO TA YACTEL TBO3IA, KOTO-
pas HAXOUUTCA B PACTBODE, IO-
KDELIACE KPACHBIM HAMETOM BbI-
penuBmeiics megu (puc. 102),
Iponsomna peaxknusa, ypaBHe-
HHUE KOTOPOH:

Fe + CuSDﬂp_m =Cu+ FeSO,, .-

Munk B3auMoOmeHCTBYET ¢ pac-
TRODAMH coned MegH u cepel-
pa#, HO He MAIrHHA HIH LHHKA
(pmc. 103). _ e

s Toro 94TobsEr peakIlls Mes- :‘!;
Ay MEeTAJIOM H DPacTBOPOM COJH
OLLIA OpPaKTHYECKH OCYIIecTBH-

Mi, HeoOX0uMO BBITIONHeHHE ce- Pue. 104, Kpucramnn
AYIOMIETO YCIOBHA: METaJJ] [oj- Cepedpa, Bheniusmuecs
#EeH DACHOJATATHCA B pAAY ak- H& MEIHOH ODOBOTOKE
THBHOCTH METAJLIOB JieBee Merajn- © PE3YJIBTATE peaKIUH
78, BXOJAIEro B COJb, T. €. GpITh oo CHIEHHA MEAH B DACTHO-
pe HETpaTa cepedpa

AKTHBHee MeTajuia coan. Iloaro-
My Me/lb He BCTYOAET B PEaxIuio
C PacTBOPOM COJIH CBHHIA WJH Xenesa, HO 3aT0 BhITECHSET
cepeOpo U3 pacTBopa HATpaTa cepedpa (puc. 104):

Cu + 2AgNOy, .\ = Cu(NOy),, ., + 2Ag.

Bee paccmorpenHble Bhilile peaKIHU OTHOCAT K PEAKITHAM
saMemlennsa. HeTpyaHno 3aMeTHTh, 9TO 3TH DEAKIIHH IIpOTe-
KAIOT MeXIY ABYMA HCXOJHBIMH BEIIECTBAMH, OJHO H3 KO-
TOPRIX [POCTOE, & APYIoe — CI0MHOe, 4 B PE3YILTATE HOIY-
HAlOTCA NABA HOBBIX BEIIECTBA — HOBOE IPOCTOE H HOBOE
CIIOAHOE.

"

Peaxnum zaMemienHa — 9T0 TAKHe peaxonH, |
B PE3YAbTATE KOTODBIX ATOMEI IPOCTOT0 BEOIECTEA |
3aMEIANT ATOMEl OJHOTO H3 XHAMHYECKHX 3J1e- |

MEHTOE B CIOXHOM BeIOECTEeE,

’1



1. Peakuun samemenus. 2, PAg akTHBHOCTH MeTaJ-
JI0E. 3. ¥eaoBHA BaaHMoAeiicTEHA MeTAJI0B ¢ PACTBO-
PAaMH KHCIOT W COJIelt,

B AR RO MR E RSP EE PR BB EN 0D DDODERROERADBED

KakHe peakiyy Ha3bIBAOT PeakiAME samemennn? CpapanTe
HX ¢ PeaKIHAMHA COLHHEHHA I PAIIONEHNA,

2 3anHITHTe YPABHEHAA CAEAYIOMAX PeaAKIIH 3aMeIeH !
¢
a) orcHD xeneza (111} + amoMuEnii —

G) oreun senesa (I11I) + sogopon LS
8) xaopug menn (11} {p-p) + amoMmuani —

r) oxcng cBuHOA (IV) + yroepon £,
a) 6pomug smeneza (1) (p-p) + xoop —

3 Paccanraiite ofnem mogopoga (H.v.), xoTopsiil ofpasvercs
npy B3auMofeiicTEI 1,50 MOoJs ANIMHERSA ¢ coXAHOIH Kucao-
Toil. Kakoe KoJH4ecTBO BEILECTEA XJ0POBOAODOAA NoTpebyer-
A 408 aToil peaxipn?

4 Onpenennte ofibem Bogopoga (H, ¥.), KoTopsiil morpebyercs
nnA samemenns peefl mern ua 640 mr ofpasma oxeMaa Me-
an (IT), comepacamero 25% npumecei.

HalignTe KomuHMecTBO BeuecTsa cepelpa, KOTODOE BEIAEINTCS
Ha MefHoll naacTHHKe, nomemensoid B 169 r 2,5%-ro pac-
TEODPA HHTPaTa cepebpa, ecqnw HCXOAUTE U3 NpPeImoJoMeHnd,
9T0 BCH COJE BOTYITHT B DeAKITHID.

o

§ =8=2_ Peaxmnuu oomera

IMozrakoMuMCA € NOCAEZHHM THIIOM peaKIHil 1o
OPU3IHAKY YHCJIA H COCTABA MCXOAHBIX BElleCTE M TPOAVE-
TOE PEaKIIHH.

B neMoHCTpanMOHHYI0 NPOBMPKY HANLEM DACTBOP IIEJO-
9¥ — THAPOKCHIA HATPHA, 4 3aTeM Jo0aBUM K HEMY DACTBOD
conn — cyabehara megu (II). BamageT ryeroii cuanii ocagok
HEpPacTBOPMMOTO B Bofe rugpoxcupga mean (II) (pme. 105).
Ecnu nefonsmyo 9acTh COLEPIKHMOro W3 NpolHpKH, B KO-
TopoH ofpasoBascA ocaloK, UPOMHIALTPOBATE H BHITADHTH
HECKOJBKO Kalejb MOJIYYeHHOrD PACTEODA HA YACOBOM CTEH-




e, TO HEeTPYAHO OVAeT 3aMeTHTh HOosABJeHHe DeJbIX KpHC-
TAJLINKOB coJii, 00pas0BaBIIeicA B X048 PeaKIHu:

NaOH + CuS0, — Cu(OH),| + coun.

Yro6bl NOJYEPKHYTE, 9T0 B PE3VJILTATe Peaknun obpasy-
eTCA OCA0K HepacTBOPHUMOrO B Bode ruapokcHaa menu (1I),
pagoM ¢ ero OpPMYJI0H B YPABHEHMH DEAKIIMM 3ANHCBIBAIOT
CTPENKY, HATIDARJIEHHYIO BHUA,

BeccmopHo, TOJAVHEHHAA COJMb MOHET ORITE TOJBKO CY.Jb-
(parom HaTpusa Na,S0,:

2NaOH + CuSO, = Cu(OH),| + Na,S0,.

B peayanTaTe MpOBeIeHHONH PEAKIHHU [1BA CJIO0MHHLIX Belle-
eTBA MOHHOTO CTPOEHHA — INEeIoYb M COJMb — OOMEeHANHCH
CBOMMH HOHAMH, T. €. IPON30LILIa peaknua obMeHa.

Peaxnun ofmMeHa — aTO peaKIlHH, B Pe3yIkTaTe
KOTODEIX JBA CHOKHEIX BEIIECTBA 0DMEeHHBAIOTCH
CBOHMH COCTABHBIMH UACTAMI.

AHATOIHYHO 0DMEHHMBAITCH MOHAMH B PEe3yILTATE DEAK-
uH odMeHA mofuA HaTpuA U HUTpar ceuHna (II) B pacteo-
pe. B uwrore erinajaer ;KenTHIH ocagox moauzaa ceuHna (II)
(puc. 106):

2Nal + Ph(NO,), =
= Pbl,| + 2NaNO,.

—— = ]

£/ o N
NaOH CuS0y Cu{OH)3,
NHQS‘D_,;
Puec. 105. BaaumomeiicTene Puc. 106, Bzanmogeiicr-
MHIPOKCHAA HATPHA BHE HOJHAA HATPHA
¢ cvasaron mexn (1T) A s ¢ HHTpaToM cenana (1I)
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B neMOHCTPAHMOHHYIO TPOBHPKY HAJNLEM DACTBOP IIe-
Joun M A00aBMM K HeMY HECKOIBKO Kanenab (eHoxprate-
nea. Comep:xumMoe npoDHPKH OKpacHTCA B MATHHOBEIHA
LBET, 4TO CBHAETEIBCTBYET 0 IIeI0MHOH cpee pacTBopa. Ec-
JIH 3KEe TENepPh K CONepHMOMY NpoOHDEN IPHIAKTE HEMHOTO
PACTBOPA KHCJOTEI, OKPACKA HMCYE3HeT, pPACTBOpP oDecIiBe-
THTCHA, YTO ABAAETCA NPH3HAKOM XMMHUECKOH peakijmu
(puc. 107). Ecan HeckOABLKO Kanens SKHAKOCTH, HOJIYUEH-
HOW B pe3y/JbTATE PEAKIHH, BELINADHTE HA YACOBOM CTEKJE,
TO Ha HeM 00pasynTed KpUCTanInku conn. Eme ogaum npo-
AYKTOM OPOBeJeHHOI PeakIln ABIAeTCH BOA;

mMEeT0Ys + KHCJI0TA — COJE + ROJA.

ObparuTe BHUMAaHHE, B3AMMOMEICTBYIOT [ABA CAHKHBIX
BElLeCcTBA: 1eJ109b, COCTOAIAA U3 HOHOB METAJJIA H FHADO-
KCHA-HOHOB, H KHCJIOTA — MOJIEKVIAPHOE COeIHHEHUe, KO-
TOPOE B pacTBOpe 0OPAZVET HOHBI BOAOPOAA H KHCJIOTHOTO
ocraTka. B urore obpasyoTes Ba HOBBIX CHOKHEIX BEIECT-
BA: HOHHOE COeJHHEHUE — COJb H MOJEKYJIAPHOE — BojA.

B ramzom U3 a8yX B3aUMOAEHCTBYIONINX PACTEOPOR ORLIA
CBOA CPEJa, COOTBETCTBEHHO IIENOYHAA M KHCJIO0THaA. B pe-
3yABRTATE pEaKIHH Cpeja cTana HedTpanbHol. I[Toatomy pe-
AKIHI0 0DMEeHA MEMy KHCIOTAMH H OIeI09AMH HA3BIBAOT
peakMAME HEHTPATIHN3alHH.

PenondTAReHH

Kucnora
5

= oh

:-|r. = -\-.n";
leaous Coas, Boga NasCOy NaNOg, HaO
Puc. 107. BaaumoaeiicTeie Puec. 108. Baaumogeitcrene
PACTEOPOE [IEN0OYH KapDOHATA HATPHA
H KHCIO0Th ¢ H30THOH KHoI0TOH
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B meMOHCTPANMOHHYID NPOOMPEY HANLEM TpPO3DPavHBLH
fecliBeTHRII pacTEOpD KapOoHATA HATPHA M J00aBHM K HeMY
HEeMHOTO PACTBODA A30THOH KHcmoTel. IIpusnakoM XHMHUE-
CKOM PeaKIIMM TIOCTYIKUT ¢« BCKHIaHHe» DACTBOPA M3-3a BEI-
AeAMBIIETOCH B PeayIbTaTe e yrueruciaoro rasa (puc. 108):

CONE + KHCIOTA —* HOBaf COJIb + HOBAS KUCJOTA,
Na,C0, + 2HNO, = 2NaNO, + H,COj.
A orryia B3agca yriaexuciastii ras? BepoaTHO, BRI BCIOM-

HHATE, 4TO YIOJIRHAA HHCJIOTAE — HellpOTHOES coeMHEeHHNEe,;, KO-
TOpOE pacnajaeTcs Ha YIVIEKHCJIBIT ras i Bogy:

H,CO, = H,0 + CO,1,
HOSTOMY VRPABHEHHE DEAKINH CHAeIVeT 3aIHCATL TaK:
Na,CO, + 2HNO, = 2NaNO, -+ H,0 + CO,1.

CthopMynupyeM NPagnio, COTJIACHO KOTOPOMY DpOTeKa-
0T peaknuy o0MeHA MEeX/Iy PACTEODAMH BeIllecTE.

HAYT [0 KOHUA TOJBKO B TOM CJiydae, ecaH
B pe3yiIbTATEé HMX 00pasyercs OCANOK, ras HIH
BOA.

’ Pearnun obmeHa, MpOoTeKAaHIIHEe B pacTEOpax,

Ecau K pacTBOPY XI0pHAA HATPHA NPHAHTE DACTBOD MHJI-
pOKCHAA KalHA, TO HUKAKMX NPH3HAKOB PEAKIHU HENb3A
fyaer 3aMeTHTh — pPeaxKius He NIeT, TAK KAK B DeayJnTaTe
ee He o0pasyeTcs HH ocajka, HM rasa, HH BOJBL:

NaCl + KOH # NaOH + KCI.

1. Peaguuu oomena. 2. Pearxunn HelTpain3amuu.
3. ¥Yemosua NpoTeKaHHS pearudit odMeHa B pacreo-
pax g0 KoHIA. '

1 Kaxue peaskiliy HaahBalOT peaknuamMu obmena? Hewm oxu or-
AMHAIOTCH OT DPEAKOHIT COeiMHEHNA, DA3IOMEHHA M 3aMe-
meHHA?
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9 MosHO I YTBEP#HIATE, UTO BaauUMogeiicTene pacTRopa Kapho-
HATA HAKOTO-JUO0 METAJIA B KHCIOTH ABAAETCH TONRKO PeaK-
uneit obMena? ITouwemy?

3 SANHITHTE YPABHEHHA DEAKRIUIT 0BMeHA Meday PACTBODAMIL
A) XIODPHAA KATBIIHA W hocdaTa Ratna;
G) cepaOH KHCAOTH M THApOKCcHIA #enesa (111).
4 Karue na pearnuil oGMena, cXeMBl KOTOPBIX:
a) BaCl, + AgNO, —
6) Cu(NO;), + NaCl —
B) Pb(NO,), + K.§ —
rj MgCl, + K,80, —
a) HNO, -+ ZnS0, —
e) Ca(NOg), + H,PO, —
x) Ba(NO,), + Na,80, —*

OvavT nporexars no wouna? Ias oTeeTa BocHoJkayiiTecs Tab-
THIEH PACTBODHMOCTH FHADOKCHACE M cOJeH B RoJE,

5 OnpegennTe KOTHYECTEC BEIIECTBA IMMAPOKCHIA HATPHA, Ko-
Topoe noTpebyeTed Ana nonHoil Beiirpanuaanuy 980 r 30% -ro
pacrtropa thocthopHol KHCAOTEL.

6 Briumenure Maccy ocafika, BRITABIIErD NpPH B3auMoaeiicTRin
980 r 20% -ro pacreopa cynsgara mean (1) ¢ BeobxommmMbin
HOAMYECTBOM HAPOKCHAA Kanuda. KakoBo RoJIHYeCcTEO BalllecT-
BA OOpAZROBABINETOCH OCanKaT

§ THUIBI XUMHUUYECKHUX peakI[uii
33 wa IIpUMeEpPe CBOMCTB BOJEI

Ber yxe MO3HAKOMHJIHCH C CAMBIM YIHBHUTENLHEIM Be-
HIECTBOM HA Hallell IiaHeTe — OKCHAOM BOJOpOAa, T. e.
¢ Bomoit H,0.

Hama PoxguHa 3aHMMaeT TEPBOE MECTO B MHUpe MmO 3ama-
caM NpecHoli BoAR — HA TeppuTopuH PoccHH cocpepoTo-
ueHA 1/, €6 MHpPOBBIX pecypcos. Peunofi cTOK cocTaBd-
eT 4270 km?® B rog, uro cooTeeTeTByer 10% MUpoBOTO PEUHO-
ro croxa, T.e. mo 30 000 M® Ha KamIOro pocCHAHMHA.
1A cpaBHeHHMA YKaMeM, YT0 3aCYIIIHBEIE WJIH NOJY3acyLi-
JAHBBIE PETHOHBI MHDA, KOTOpble cocTaBaswr 40% cyomm,
HMET TOJALKO 2% MHPOBEIX 3aHACOE IPECHOH BOJRL. 3a HC-
TOUHHKH YHCTOH BOALI B HEKOTODRIX cTpaHaX Asuu u Adpu-
KM HAYT Hacroamue BoiHLL K 2025 r. B cTpanax, HCHBLITHI-
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BAIDIIHUX YMEPEHHYIO HIIH CeDBE3HYI0 HEXBATKY BOJLI, OVAVT
HHTH Vite B2 TPETH HACEIeHH MIaHEeTLL.

H xora B Poccun, KpoMe pex, cOCPeIOTOYEHO TAKIKe 00-
nee 26 Teic. KM® OpecHEIX BOJ B ozepax u cymecrsyer 2000
BOAOXpAHHINI, ofbeM HKoTopelx Gosee 1 muar m? ramgoe,
npobiaema 3arpASHeHUs BOLOEMOB H HeXBATKH IMHTLOBOI BO-
Ikl ABIAETCA OMHOIM M3 AKTVAIBHEIX.

Ha npumepe xummuueckHux CBOHCTE BOAEI, 3TOTO BajKHeIl-
ero u3 BEMIeCTB Ha Hallell NJaHeTe, MOBTOPHM OCHOBHBIE
THIBE XHMHYECKHX PeakIlHil 10 NpH3HAKY YHc/Ia ¥ cOCTARA
HCXOJHBIX BeIIECTE M NPOAVETOB PearITui.

Pearxuna pasznomenus. C aroit peaxnmeii, xoropas npo-
TEKAET IIOJ JeiCTBHeM NOCTOAHHOTO 3JEKTPHUECKOT0 TOKA
1 HA3BIBACTCA 3/LEKMPOAUIOM, BB ViKe SHAKOMHIHUCE!

2H,0 211, D1+ 0,1.

PacTenus pasmaraioT Booy Ha BOAOPOA M KHCIOPOT B IPO-
necce horocunTesza. Eclin BeTouky BOJHOrO DACTEHHA 3J10-
Jled TIoMecTHTE B npubop, naodbpaskeHnHklil Ha pHeyHEEe 109,
1 BRICTABHTE HA APKHII COTHEYHRIH cBeT, To yike yepea 10—
15 munyT B BepxHeil yacTH NpoBHUPKH cobepeTcs KHUCIOpOT,
KOTOPBIN 00pasoBajicAd B Pe3yJIbTATE DAATOMEHHA BOILI HA
cBeTy — (horonusa (homoc — cBer, AUI0C — PABNOKEHTE).
Kax Bel sHaere u3 kypca Guonorum, obpasoBaBLIMiicA TPH
ATOM BOJODOJ ¢ DOMOM[E MHOTOYHCIEHHBIX OHOXHMHIECKHX
PEaKIHI 00pA3VeT ¢ yTIeKNCALIM TA30M OPraHHHecKoe Bellle-
crBo — raoxody C;H,,04. CoBorynHOCTE Beex aTux mponec-

COB M HaseBalT gpomocunmesom. [Iponece dorocnrTe3a
MOMKHO Ja0HCATE C  II0-
MOIIbI) CAEIVIONETo 0bod-
IMEHHOTO YPABHEHHA:

6CO, + 6H,0 —

Pearuun coenwHeHHT,
Brr paccmarpusanu artor
THI PEAKIHI HA CBOICTBE
BOJOEI COBIHHATLCA ¢ OKCH-
JaMH MeTANI0B H HeMe-
TANAOR ¢ 0DPA3OBAHHEM CO-

Pue. 109. Ipouece dorocuuTesa
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OTBETCTREHHO MmIeaoued H
PACTBOPHMEIX HHCJIOPOA-
COTEDHAITHY KHCIOT.
Eenn B thapdoporyo
YANIEYKY [IOMECTHTL He-
CHOMNBKO HKYCOUKOR ViHe
HIBECTHOHN BAM HErAIIeHOH
H3BECTH — OKCHIA Kalb-
uua Cal, a satemM OpHaH-
BEATE K HHM [OCTEIEeHHO

Pue. 110. Baaumoneficrsue oxenna  DO4AY, [daBad ed  BIUTEL-

HANBOHA (HerameHol HaBecTH) BATBCA, HAA YAIIKOH MO-
© BogoOk ABUTeA nap. Hycouxn on-

CHIA KAJNTBIIHAA HAYHYT Da-
3TPEBATHCA H HIPeBPATATCH B OYIIMCTHIE XNJIOIIBA HIH
MOPOIIOK HOBOTO BEIIECTBA — IHAPOKCHIA KANLIIMA, HIH
raieHoi nasect (pue. 110):

Ca0 + H,0 = Ca(OH),.

HerameHanA rameHas
H3BeCTh HIBECTE

Teneps BaM cTANO TOHATHO, MOYEMY ATY DEAKIIHIO HASLI-
BAKT raliieHHen H3BeCTH.

O6pasyioT meJ0YH IPpH B3aUMOALHCTBHE ¢ BOJOH BCE OK-
CHALL METAJLIOE TJIABHOH noarpynnsl I rpynner [Hepuognye-
crol cucTembl 1. M. Mengeneesa, HO3TOMY aTH 3JIEMEHTHI
HA3LIBAIOT MEeNoYHBIMH. OKCHAR METAJJIOBR TJIABHOH IOI-
rpynosl 1T rpynne: HHepuoguyeckoit cucremer 1. W, Menge-
JeeBA — KAaJEIHA, CTPOHIHA, OaApHA (MX B CTADHHY HASEI-
BAJH 3eMJIAMM) — Tak:xe obpasyvior OpH B2aMMOIeHCTEBHH
¢ BOJOI Imenoyn. [[05TOMY 3TH aJIeMEHTHI HA3LIBAIOT IIe-
JOYHO3EMeIbHBIMH,

A BOT OKCHIR HEMETAJJIOR B3aHMMOJECTBYIOT ¢ BOIOI,
ob0pasysa KHCAOTRl, B KOTOPLIX HeMETAIN DYIeT HMETE TV e
CTeneHbk OKHCJIEHHA, UTO H B COOTBETCTBYIOMIEM OKCHAEe:

+3 +3
N,0, + H,0 = 2HNO,,

+b +0

Teneps BaM, 0O4eBHIHO, CTAJO MOHATHO, I0YEMY OCHOBA-
HHA H KHCJAOPOACOAEp:Hallie KHCI0TH HASHIBAIOT B XHMHHK
ONHKM CIIOBOM # THADOKCHIEL#,
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I‘H,HD'I:IKGHIIRMH Ha3BIBAIOT KHCIODOIACONEepHa-
IHe KHCJA0TRL H OCHOBAHHA.

Bam cremyer 3anoMHHTE HeCHOKHOE NMPABMJIO: BOZA pe-
arupyer ¢ OKCHAAMH METAJJIOB M OKCHIAMM HEMeTAJJIOB
B TOM ciayuae, ecld 06pasyercsd DACTEOPHMBIN THAPOKCHH
(meno9s HIH KUCAODOACOAEDHATNAA KHCI0TA):

Li,0 + H,0 = 2LiOH, no FeO + H,0 #;
50, + H,0 = H,80,, ro S5i0, + H,0 =.

Pearnun samemenns. [lenounkie ¥ imenogro3eMensHEIE
METAILIEI ¢ BOAOH MOTYT 00pa30BBEIBATH IIEJO0YH HE TOINBKO
¢ IOMONIBIO CBOMX OKCHJOB, HO H IDH HeNOCPeACTBEHHOM
B3aumosieiicTBHA. Tonbko 810 OyAYT Vike pPEAKIMH APYTOTO
THMa — PeaKlHy 3aMelleHns], HalpUMep:

2Na + 2H,0 = 2NaOH + H, 1,
Ca + 2H,0 = Ca(OH), + H,1.

Haneem B gamiy IleTpu, HaXoAAMIVIICA HA CTOJHKE KO-
JOCKON&a, HEMHOI'O BOJABI W J0DABHM K HeH HECKOIBKO
Kaneis (pesondrarenHa. 3aTeM ONYCTHM B COCYH KVCOHEK
OUHIIEHHOTO HATPHA BeNMYHHOH CO CHOHYEUHYIO TOIOBKY.
Ha sxpane Gyaer npoenHpoOBATECA TPOHCXOAANIAA TIPH 3TOM
xuMHYecKan peaknuda (pHe. 111): kycouex HATpHA Npespa-
MAaeTeA B KPYIIbLl mmapug
(nraBMTCR, TAK KAK Deak-
IIHA IE30TEPMHAYECcKan), Oe-
raer [0 MOBERPXHOCTH BOILL
(HaTpHi JTeT4de BOOEL M IIOI-
TANKHBACTCA ODPA3VIOIIIIM-
CH B pE3VIRTATE R3AHMOIEH-
CTBHA BOAOPOLOM), OCTAB-
aAA 34 coboll MalTWuHOBBIH
caen (9T0o MaAMEHHET OKpa-
cky dieHoaMTaTeHHA DOJY-
YUBIIAACH B PE3VILTATE pe-
AKIIUH IeJI0Uk),

Peaxunn oGmena. FEc-

o

ITH BHI obpaTuTe BHHMAHHE Puc. 111. BaaumojgeiicTene
Ha yiHe 3HAKOMYH BaM Tab-

HATPHA ¢ BOLOH




JUIY PACTEOPHMOCTH THAPOKCHIOR M COMCH B BOJAE, TO, OUe-
BHIHO, 3aMETHTE, YTO B HEKOTOPEIX KIeTKAX 3TOH TaOIHIIBI
CTOAT MIPOYEPKH, KOTOpEIe 0003HAYAOT, YTO JaHHOE BeniecT-
BO B BOJHOH cpefle pasiaraercs, HIH, KaK FOBOPAT, IHADPO-
auayercd (zudpo — BoOJA, AUI0C — PASAOKEHHE),

NPHBOAALNEE K UX DA3JIOKEHHI0, HASBIBAIOT THI-
POJIHIOM.

’ Obmensoe B3AUMOJEHCTBHE BelIeCTB ¢ BOJOI,

T'maponns moxer GbITh 06paTHMBEIM (C HMM BeI GyAeTe
3HAKOMUTHCA NPH HM3YYEHHH XUMHM B CTAPIIHX KJIACCAX)
"W HeoOpatumeiM. Hanpumep, Heofparumo rugponmsyercs
CYINBQHET aTIOMHHEA:

ALS, + 6HOH = 2A1(OH),| + 3H,S1.
s < SLSVE (6

Ecan B npofupky npunnte Ha !/, ee ofbema Bogsl, a 3a-
TEM ONYCTHTR B HEe Kycouek Kapbupa xaasumsa CaC, senn-
UNHOH € TOPOLIMHY, TO MOMKHO 3aMETHTh BhiJeleHNe rasa —
anernnena C,H,, a ecin satem B npoGHpKY NPHIATE pac-
TBOp (QeHondranenHa, ToO NOABICHHME MATHHOEOH OKpACKH
VHAMET HA 00pa30BaAHMe HIRI0YH;

S Aer——|
CaC, + 2HOH = C,H,! + Ca(OH),|.
S T

Pearknuu ruaponnsa OpraHHYeCcKHX BEIECTBE — JKHPOBR,
OETKOB H YIIeBOAOB, NPOTEKAOIIHEe B KHBRIX OpPraHH3-
MAX, — 3T0O OCHOBA HX JU3HeIeATeIRHOCTH.

CnepopaTenbHO, BOJLA — HE TOJBKO CAMOE BAMHOE BEIIIE-
CTEO Ha 3eMJie, HO 3T0 H MHOTOJHKOe coelHHeHHe, obaagamn-
Hlee PasHOODPAIHEIMHE XHMHYeCKHMI CBOHCTRAMH.

1. Daexrposms. 2. Porouma. 3. Potocunres, 4. Ile-
JIOUHEBIE M HIEJIOYHO3eMEeIbHEIE MeTANNBI. 5. I'mmpo-
HCHIBL (OCHOBAHMA M KHCJIOpPOZCOOEep:allie KHCIo-
1ei). 6. ¥eadoeue B3aMMOJeCTEHA OKCHIOE METALIOD
H HEMEeTAJJI0E ¢ Boaoil. 7. M'ugpommns.
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SAKOHYNTE YpaBHeHNs PEAKLHI, eXeMEl KoTopnrx:
a) H,0 + 580, —»
6) K,0 + H,0 —
B) Ba + H,0 —
MK+ HECI —
a) CaH, + H,0 —
e) AlL,C, + H,0 —
VYrazure THnm peaxmuii no MDH3HAKY eUHCNO B COCTAB Mexog-

HEIX BEHIECTE § NPOAVETOE DEARIHN . Haaoppre MDOIYVETEL
PeanIing.,

Karoit ofsen AUeTILIeHA (H. v.) ofpasveres & DESYALTATE ri-
ponnza 320 mr KEaphnga Kanenms, Corepxamero 2% npume-
cef?

SanHUIHTe YpaBmeHg Peaxmuii, ¢ momomsio KOTODEIX MOM(HO
OCYIMIECTEHTE Cleayiomme NpeEpaleHNA:

Li — Li,0 — LioH — 14,50,.

YERamuTe runn PEAKIHI 0 NpHanaky qnena M COCTARA HOXOM-
HBIX BEIIECTE H NpoayETOR PeaRm,

Brranenure ofney (H. v.) BONOPOAA, KoTopnii obpasverca npp
BianMoneficrenn 9,2 ¢ HATDUA, conepxamero 2,5, npHMecet,
¢ Bogoil, Beiaienure KOIWYECTED BEMIECTBA Ijedowd, KOTOpoe
MOMYHHTCS TPH 3ToM,

Hafignre MACCY MUOKOSE 7 0 5en KRCH0DOAA (H. v,), obpaayio-
UIHXCA B Ipolecee (oTocHHTeza, ecn B PRAKIHI0 HCTVITHID
448 pq? VIIEKHCNOro raza (m. v.). Briumennre KOJIMYecTR:
BELIECTBA BOALI, KOTODOE MR 5T0To OOTpefoBANOCEH,




[''tTara 1rsgTasda

I[IpocTermuMe oIlepanmnmu
C BeleCTBOM
(XMMUYECKUA IPaAKTUKYM)

[IpakTHUudeckas pabora N1

. IIpuembr obpalenus
¢ 1ab00paTOPHBIM
obopynoBaHEMEM
IIpaBuia TeXHUKH

OeszomacHoCTH mpH paboTte
B XHMHYECKOH J1adopaTopuu

1. [IpoBoauTEe ONEITHI JHIIE C TEMH BENECTBAMH, KOTO-
PEIE YEAZAHLL yuuTeneM. He Depure naa onwira Boasine re-
[ecTEA, YeM 3T0 HeobXxoaumo,

2. Ctporo BHINOJZHANTE YKA3AHHBIE VUHTEJEM MepHI
HperocTOPOMEHOCTH, HHAUS MOMET ﬂpDHEOﬁTH HecuacT-
HEIH chayuaii,

3. He nmpoGyiiTe sBeiecTra Ha BKYC.

4. Terepnrie BemecTea Gepure U3 GAHOUEK TONLEO CYXOH
JOMKOM MIIH cyX0if npobupxoii. HamupaiiTe sxuaKocTs 1 Ha-
CHIMAMTE TBEpikle BeMecTBa B NpobupKY ocroposxHo. [lpen-
BAPUTENIBHO IPOBEPLTe, He pasbUTo jin v TpobHpKH GHO H He
HMMEEST JIH OHA TPellnH.

9. I[Ipn BBIACHEHMH 3amaxa BelIECTB He TIOMHOCHTE COCY
Onuako K auny, ubo BARIXaHWE MAPOB H TA30B MOMKeT BbI3-
BaTh pasipayKeHHe [ALIXATeJbHEIX nyTeil. J1a oaHakKoMIIe-
HHA ¢ SAIaxX0oM HYMHO JIAJ0HBI0 DVEHW CHENATH IBMIHEHUE
OT OTBEPCTHA cocylda K Hocy (pme. 112).

6. Harpepaa npofupry ¢ KHIKOCTLIO, JAEPIKHTE €€ Tak,
9T00bl OTKPBITHIH KoHel, ee OBl HANPABIEH B CTOPOHY
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u ot cefd, " or cocemed. [Tpoms-
BOJHMTE ONEITEI TOJTBKO HAJ CTO-
J0M.

7. B cayuae omora, noopesa
HTH MODATAHNA elKoil U ropade
EMUMKOCTH HA KOXKY HIH OfeHLy
HEMEIJIEHHO 00paIaiTech Kk yuUu-
TR0 MK 1abopaHTy.

8. He npucrynaiiTe K BEI-
NOJHEHWID OIOEITA, HE 3HAM, YTO
H KAK HYMHO IeNaTh.

9. He zarpomokaaiiTe cBoe pa-
Bouee MecTO IpPeIMeTAMI, KOTO-
peie He HoTpedyioTea I8 BBITION-
HeHHA oObITa. PaboTaiiTe cIOKOH-
HO, De3 CYeTHWBOCTH, HEe MEIlas
cocegaM.

10. ITpou3BOAHTE OIBITEL TOAE-
KO B YHCTOH mocyje. 3aKoH4YHB paboTy, BBIMOITE MOCYIY.
BaHKM W CKAAHKH 3aKDHIBAITE TeMH Xe MpoDKAMH HIN
KPBIIKAME, KAKHMH OHH OBRITH 3akpeITHL. IIpofku oTKpEI-
BAGMEIY CEJSHOK CTABRTE HA CTOJ TOALKO TeM KOHILOM, KOTD-
PRI He BXOJUT B FOPJALINIKO CRIAHKH.

11. O6pamaiirect GepeskHO C MOCYAOH, BEIIECTBAMHE M Ja-
DOpATOPHBIMHA TPHHALIEAHOCTAMH.

12. 3axonuus pabory, NpHBeAHTe pabouee MecTo B IO-
PAOOK.

Puc. 112, OaakoMIcHEE
¢ 3alaxoM BeIlecTBa

JlaGopaTopHOe oBopyAOBaHHE

B mponecce BRINOJMHEHWA NPAKTHUYECKHX paboT B XUMH-
yecKol nMafopaTopMH HCHONB3VIOT AabopaTOpPHEIN IITATHE
H HATpeBaTelbHBIE TpHbopel. [lpeasapuTelbHO O3HAKOMB-
TechL ¢ UX YCTPOMCTBOM M OCHOBHEIMH DpHeMaMi o0palle A
C HHMH.

1. ¥Vempoiiemeo nabopamoprnozo wmamuéa. lllra-
THe (pue. 113) cny:HT Aaa VHpenileHHs dHacTeill XHMH-
HeCKHMX YCTAHOBOK NPH BRINOJHEHHH onelToB. OH cocTOHT
M3 MACCHBHOI YVTyHHOH mogcrasku (1), B KOTODYIO BEHH-
yeH cTep:keHs (2). MaccuBHasA noAcTaBKa NPHUAAeT MITATHBY
yeroiiunBocTs. Ha crep:xue npu nomomu mydr (J) yrpen-
nawoT danky (4) 1 koasno (5).
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MydTel ¢ VEDENJIEHHBIMH B HHX
JanKoH M KOJbIIAMH MOMKHO Iepeme-
MATE BAONAE CTEPMHA ¥ ZAKPEOIHATH
B HYXHOM IojgoxeHnH. [ns aroro
OpH TOMOINH BHHTa HeoOXoammo ocJa-
OuTh KpenjeHite My(Thl K CTEPIEHEIO H,
noCTABHE 22 Ha HEDEKD,IEHMYI‘D BRICOTY,
3aKpPenHTh.

2. Henoavaosanue nabopamop-
g HOoz0 wmamuea. CHUMHTE C yCTa-
HOBJEHHOI'0 Ha CTOJe IITATHEA JIAII-
KY H KOJIBIO CAeIVIOIIAM o0pasoM.
OcinabbTe BHHT KpemeHus MyQTs
Pue. 113, JTa6opa- CO CTEPRHEM H, TOAHHMAA MydTy

¢ JANKOH MM KOJbLIOM BBEDPX, CHHMH-
TE ee CO CTEeP!KHA ITATHBA., 3aTEM OC-
BobOoAHTE JANKY M KOJBID OT MyQITHL.
Jl1a 3TOTO MOBEPHHTE IPOTHE YACOBOH CTPETKH BHHT, YVAEP-
JHHBAIOLIHIT JaOKy H KOJAbLLO, ¥ BeIHbBTE HX 13 mydrel. Pac-
CMOTDHTE VCTPOHCTEO My (TEI.

HameabTe mMydTy HA cTep:eHb MITATHBA TAK, YTODR
HUHT, 3AKPENIAIONINI ee, ORI cOpaBa OT CTEPMHA IITATH-
Ba, 4 CTEPHHH JAalKK N KOJBLA YEPeIIsINCs Dbl TakuM 00-
pasom, 9TolBl HX NOJJepHHBaN He TOJBKO BHHT, HO 1 My(Ta
{cym. pre. 113). IIpy TakoM KPelJIeHHH KOJbIIA M JaIKH OHH
HUKOIA HEe BBIIALYT U3 MY{ITEL.

3aKpenuTe B OAHY MY(TY KOJBIO, & B APYI'VI0 — JAOKY.
Vepenure B ganke npobHpKyY B BEPTHKAIRHOM OO0 EHIH,
oTBEpCcTHEM BBepX. IIpobHpra VEpenieHa NpasMILHO, ECIAH
e MOMHO HOBEPHYTL B danke Des Soaboiux veuanii. Camm-
KOM KPENEO 3a:arad NpobHpKa MoKeT JOOHYThH, 0coDeHHO
npu Harpesanuu. [Ipobupky, KaK DPaBHIO, 3AAMAINT OKO-
710 OTBEpPCTHA. DTV Ke NTpobHpKY MOBEPHHTE B TOPH30HTAE-
HOEe [0JoXeHHe, 4To0bl BUHT JanKy OBLI CBEPXY.

Ha ogHO KOTBNO INTATHEA IOJOMHTE CETKY, Ha Hee IMmoc-
TaBbTe cTakaH. Ha Bropom Koable yeTanosute haphoposyio
qamey bea ceTkM.

3. [Tpuemst pabomut co cnupmoskol (zazoeoll 20-
peaxoi). Couproexa (pue. 114) coctonTt ua cocyaa (pesep-
Byapa) (1), B KOTOpHII HATHT cOupT, dhurnaa (2), vipenien-
HOTO B MeTaIuueckolt Tpyire ¢ guckon (3), 1 xomoaura (7).
CHUMHTE KOJITAYOK CO COHPTOBKH H MOCTABLTE €r'0 HA CTOJ.
IIposepesTe, JAOTHO AM GHCK OIPHIST4eT K OTBEPCTHIO COCY-

sTOPHEBIH IITATHE

i7e
P




& S J TR 1
e~ I g
' a) 6) a)

Pue. 115, Obpasiisl xuMuHccr o
' OOCYARL: @ — OpobupKa; § — XiMu-
Pnc. 114. Couprosxa YeCKHWH CTAKAH; 8 — Koaba

lla, OHO NOJIKHO OBITE 3AKDHITO MOJHOCTEK), HHAYE MOKET
BCHIBIXHYTE CIIHPT B COCYe.

SaKTUTe CONPTOBKY TOPAIMIEeH cnuukoil. Henb3dn 3axcu-
zams ee om Opyzoit zopawelt cnupmosxu! 1o MoNer
BRIZBATE MoMAap. [loracure ¢lMPTOBKY, HAKDEIE ILIAMS KO-

OAYKOM.

4. Cmpoenue naamenu. 3a:uTrUTe enle pas CIHPTOBKY
H PpaccMOTDHTE, HKAKOe CTDOEHHE HMeeT mnam#a. [[mamsa
(cm. puc. 114) numeer Tpu zouwr. Temuas sona (4) HaxozuTes
B HMM(HEH YaACTH IIJAMeHH, OHA caMasd XoJogHad. 3a Heil ca-

Masa Apkas JacThk nuamenu (5). Temmeparypa sjeck Bhime, (l
4eM B TEMHOI 30He, HO Haubo/ee BbICOKAA TEMIOEPATYpa — f
B 30He 6. JTa 30HA HAXOUUTCH B BepPXHeill TPeTH ILIaMeHH I
GHH]_JTDBRH.. |

Yrober yOeAUTHCA B TOM, YTO PA3IHYHEIE 30HB MJIaMeHH
HMET PASHYI0 TEMIIEPATYPY, MOMKHO IMOCTABHTE CIAEIVIONIH
onert. [lomecTHM ny4uHKY (COHYKY) B NuaMfA COMPTOBKH
TaK, YTODEI OHA NPOXOARAA Yepes 3oHy 4. Yepea HexoTopoe
BpEMA MBI VBHINMM, 4TO TamM, IIe JYVIHHA Nepecek)Ia 30HLI
5 u 6, ona obyrnuaack cHiakHee, ClefoBarensHo, TaaMda
E BTHX 30HAX FOpAdee.

HaGniogenune noxkazsigaer, uTo AJdA GeIcTpeiimero Harpe-
BAHMA HYAHO HCIONLIOBATEL CAMYIO TOPATVID YACTH ILIAME-
1 (6). B Hee 1 HOoMenIa0T HATPEBAEMEIIl [IpeMeT,

5. Mocyda. BonbIIMHCTBO OIBITOB IPOBOAAT B CTEKJISIH- ‘
HOH Oocyde: NpodMpKax, XHMHUYECKHMX CTAKaHaX, koabax
(puc. 115). Bo Bpema onkITa B HEX OPHXOJLUTCH HepeMenIn-

BATE cofep:muMoe. B npobupxe, KAy NPaBWIO, CMEMIHBAKIT |
MAJLIE KOMHYecTBa BellecT (He Dosee 2 ma). Beicora eTo-

ig—]‘.ll'q::n-::lll. Eows, f??
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Puc. 116, [TepeMemrranne Pure. 117. Xumaueckasn
PACTEOPOR B TpOOHpREe BOPOHKA

OHEa XHAKOCTH NPH CMEeIIMBAHHH PacTBOPOB B NpoDHpPEKe
He JOJIAKHA IPeBRIIATE 2 CM.

« Janpewaemci sCmMpAxXueams npobupky. 3aKpoi-
eéan omeepcmue naasyem. Bo-nepeelx, monagaHue JIO-
DRIX KOJHYECTE XHMHYUYEeCKHX DEAKTHBOB HA HOMKY OIIACHO;
BO-BTOPHIX, IPH 3TOM B MPOOHPKY MOTYT IONACTE 3arpA3HEe-
HHS, M OUBIT He DOJAYYHTCH,

ITepememnmnBanue pacTBOPOB B ONpobHpKe OPOU3BOAAT ObI-
CTPRIMHE SHEPrHUHBIMH JIBIGHEHHAMH (OOCTYEMEBAHMAMI),
KAK nDoxasano #Ha pucyaxe 116. B konbe cogepsiaiamMoe nepe-
MENINBAIT KPYTOBEIMHA ABHAEHHAMH, 4 B cCTaAKaHe — CTEK-
NAHHOH najno4dKoil, Hales HA ee KOHEI OTPEe30K pesuHoBOil
TpyOKH, 4TOOR! HE NOBPEAHTEL CTEHKY CTAKAHA.

s nepeaBaHisA MHETKOCTEH U3 IIHPOKOTODI0HE HOCY Ik
B COCYJl ¢ V3KHM TODJOM NOPHMEHAKT BOPOHEKH (pHc. 117).
Boponkn uenoasavior H gias (punsrpoBanusa. B atom cay-
Hyae B BOPOHKEY BRJIANBIBAIOT DYMamHBIN (QHIBTD (KpVIEOE
hHARTPOBANTBHOM ByMaru), KOTODLIH BRIPE3AIOT TI0 PasMepy
BOPOHKH,

Crauana GUIBTPOBANBHYIO DYMAary HAJO CIQMHHTE 1 0Dpe-
3aTh, KAK MOKAa3aHo Ha pucyHKe 118, a 3aTeM B0 HTH B BO-

Puc. 118, TlocnenopaTeLHOCTE HAarOTORIEHRA OVMAKHOTO
(PHIBTDA




POHKY ¥ CMOYHTE Bogoil, yToDLl 0HA MJIOT-
Hee IpUIeraga K CTeHKAM BODOHKH W
yrodbl cyxoit GUIRTP He BOHTAN (QHIBT-
PYEMYIO JKMAKOCTL (ecioHM ee MAalo, TO
MOMHO BOBCe HE HOJYYHTE (UABTPATA). pye 119,
IIpr GUABTPOBAHHH JKHIKOCTL HAJWBA- daphoposan
0T Ha (PHIALTD 110 NATOYKE TOHKOH CTPY-  wamka ans
eH, HANpaBlAA €e HA CTeHKY BODOHKH, BEIIAPHBAHUA
4 He HA HeIPOUHEIH HeHTp GUILTpa, 9T0-
0wl ero He pasopBars. Yepes huasTp nopo-
XOAUT OPO3padyHeIl MMARTPAT, & HA (DHALTDE 3a/epHHBAET-
cA ocafok. [lna nocnenviomeil paboTel MOMeT MOHALOBHTE-
CH B TO U Ipyroe.

Hna BEIMApHBAHHA WCOONBIVIOT (apdOpOBEIE YAITKH
(puc, 119). Boimapnpanne NpHMEHSAIOT, KOTlA HYKHO BRIIE-
JHTE PACTBOPEHHOE BEIecTBO U3 pacreopa. B dapdoposyio
TATITKY HAJIMBAIOT PACTBOD Tak, YTOOLL OH 3aHMMAT He OoJee
1/4 ofpemMa yamky, ¥ eraHaBIMBAIOT YAINKY HA KOJBIE [ITA-

THEA U HATPEBAIOT HA OTKPELITOM [LIAMEHH IIPH NOCTOAHHOM
MOMEeINHBaHMH, 4TOOE! BEINADHBAHKE [ILJI0 DABHOMEDHO.
Jlis nonyueHHA razoB HCNOAB3VIOT Npocteiimmit mpubop,
KOTOPBIH COCTOMT M3 KOJIOBI MiH ODPODMPKHM M ILIOTHO BXO-
NANIHX B HUX TpoBoK ¢ Ta300TBOHEIMHE TpYORamu (puc. 120),
nan annapar Eupwomrusa (pue. 121). Iputop, codpannsiii

Puc. 120, TIpudSop  Pue. 121, Annapar  Pwue. 122, IIposepra

A TONYVIeHHA Kupomenna Ha FepMETHYHOCTE IRHG0-
THIOE pa LA NOAyIeHnA Tados
12% (ird 4

T
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A7 OOJYy4YeHHA Ta3oB, Bcerja BHauYajde I[IPOBEpHAIOT Ha
repMerHayHocTs. IAg a7oro HOHYHME TA300TBOOHOH TpyvOKH
OIYCKAINT B CTAKAH ¢ BOHO, a Koady uau npofupry MA0THO
0OXBATEIBAIT JAA0HBID. 0T TENIOH JagoHN BO3AYX B COCY/E
A8 MOAVYeHHA Fasa PACIIHpAETCH H, ecad npubop cofipan
repMeTHYHO, H3 PEBDDTBD,E[HDfI prﬁKH ERIXOJAAT NYV3IRIPEREA
Boaavxa (pue. 122).

[I[pakTuyeckas pabora M 2

HabaropeHs1e
3a ropsIiey cCBeYon

’ PaccvmoTperne (HIHYeCKHX  ABJSHHIL,
OPOHCXOIANINY OpPH DOPeHNH CEEYH, TPed-
crapnser coboill caMnil IMAPOKENH TYTE,
KOTOPEIM MOM(HO TONOHTH K H3VIeHHH
ECTECTROZHAHHAA. ..

... cobupames HAN0EATE BAM... PAJL CBe-
AeHHIl N0 XMMHH, HKOTODBIE MOMHO H3-
BIEeYbL H3 erHmE}ﬁ CHEEYH.

M. drapadeit

Onwem 1

duszuyeckue AGAEHUA npu 20peHlL CEEYNLL

BaykruTe cBedy. Bel YBHIHTe, KAK HAYMHACT TAATH MAa-
padus oxkoxo duTHaA, 0bpazya Kpyravi aysHmny. Ka-
KoH npomece ((PU3HYECKHI MAM XUMHUYECKHH) 31eCh HMEET
MecTo?

BoasmuTe THTeNBHBIMH IMHOIAMH HIOTHYTYH TOJ Np:HA-
MBIM YIJIOM CTeKJAHHYIO TPYOKY, OOMH KOHEIN ee BHECHTE
B CPEJHIOI YACTh IJIAMEHH, A APVTOH ONVCTHTE B NPODHDKY.
Hro 8wl HADMIONACTET

Onwvem 2

Obnapyscenue npodyKmos 20peHUR 6 NAAMEHL

BQEBMHTE THIeJIbHLIMM OIHITIAMM KVCOUeH JAecTH
(2% 2 cM) or KOHCEPBHOH DAHKM WAH TPeIMeTHOE CTERJO,
BHECHTE B 30HY TEeMHOT0O KOHYCA TODPAINEill CRedYd W mojep-
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WMHUTE 3—0 ¢. BelCTpo DOGHMMHTE #ecTs (CTeRII0), TOCMOT-
pHTE HA HHMKHIOKW INIOCKOCTh, OO0BACHHTE, YTO TAM MOSBH-
J0Ch.

Cyxyio npofHpKY 3aKpenuTe B JAep:Kareie, NepesepHUTe
EBEPK JAHOM M HGHEPH{HTE HaT IJanMeHeM S0 3alloTeBRaHA.
OtpacanTe HabMOIaeMOe ABIEHHE.

B Ty #e npodupky OblcTpo npuieiiTe 2—3 M H3BECTEOBOH
okl Yro madnwgaere? laiiTe ofbacHaenne,

Onoirn 3
Bnuanue 603dyxa na zopenue céedil

BeTaBeTe CTEKJIAHHYID TPYOKY C OTTAHYTHIM KOHIOM B
pesuHosyio rpyiay. CiKuMmas ee pyko#, OpoaviiTe B OIaM#A
ropamei ceeun Bo3AyX. Kak mH3MeHHIach APKOCTh ILIa-
MeHH?

IIpukpenuTe ABe CBEYH IPH IMOMOIIH PpAacIlIaBJIeHHOTO
napadHa K KapToHY ((hanepe, OpraiuTy). Samriure Hx M
HakpoiiTe oy IMOAAMTpOBOH OaHKOH, APYIVIDO — JOBVX-
AUTPOBOI (MOMHO B3ATE XMMHUECKHE CTAKAHBI PA3JTHYHOM
EMecTHMOCTH). B Kakom ciayuae cBeua roput goqawmnie? ITo-
yemy?

3anHIOHTe YpaBHEHUA DEaKI[Hil TOPeHHs, ecliH BellecT-
BA, U3 KOTOPEIX COCTOMT cBeua, umeioT dopmynel C . H,,
uC-Hgp.

[IpakTuyeckas pabora M 3

AHanua moYBEI U BOJbI

Oneem 1

MexanudeckiLll AHAJAUI NOYLEDHL

B upobupky momMecTHTe MOYMBY (CTONOME TOYBRL JOJMEH
Gr1Te 2—3 cm). [IpHaeiTe AMCTHATHPOBAHHYIO BOAY, 00%-
eM KoTopoil gosscen OwiTh B 3 pasa Dofblie ofbema mou-
BEI.

SarpoiiTe npodHpky nopolkoid B THATENBHO BCTPDAXHBA-
e 1 —2 MHH, a 3aTeM BOOPYIKHTeCh JVI0H 1 HabmomaiiTe 3a
OCAMIEHHENM YACTHI[ NOYBRI M CTPYKETYPOH ocagkop. Omm-
IIHTe ¥ o0BACHUTE CBOM HabMoJgeHus,
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Onwem 2

IToryuenue noweéennozo pacmeopa
U ONbLIMBL € HILM

IIpuroroseTre OyMamHENT (GHIALTD, BCTABLTE €T0 B BOPOH-
KY, 38KDeILTeHHYI0 B HOJLIE ITTATHEA. [lojcTasbkTe mom BO-
POHKY YHCTVIO CYXYIO NPOOHPKY H TPOMHIBTPYHTE H0Iy4eH-
HYIO B IEPBOM OIIBITE CMECH HO4BEI ¥ BoAkl. [lepen (huasTpo-
BAHMEM CMeCk He cegyeT BCTpAxuBark. Ilousa ocramercs
Ha (puarTpe, a cobpanHsi B mpofupke (JUILTPAT OpeAcTaB-
nAeT cofiol NOYBEHHYVIO BRITHAMKY (DIOYBEHHKIH pacTsop).

Heckonbko Kamenb aTOro PACTBOPA IOMECTHTE HA CTEK-
JAHHYIO IUIACTHHKY H € HOMOINLID IHHIETA MOIEp:KHuTe ee
HAJ TOPEeNKOH M0 BHIMApPHMBAHMA BOABI. YTo Habmogaere?
OfbacanTe,

* DBosbMHTe IBe TaKMyCOBRIE DyMaskkH (KPACHYIO H CHHION),
HaHeCHTe Ha HUX CTEKAHHHOH DATOTHOM TOYBEHHLIH PACTBOP.
CaenaiiTe BRIEOJ IO PE3VIRTATAM CBOHX HaOmmeHMIl.

Onvim 3
Onpedenenue npoapainocmu eodst

JIa onblTA HY3KeH NPo3PAUHEIH HJOCKOSOHHLIH CTeHTAH-
HBIH IHJAHHAP auamerpom 2—2,5 oM, BeicoToit 30—35 o,
MoHO HCTIONB30BATEL MEPHBINH HHAWHEAP Ha 250 M Oes mia-
CTMACCOBOH OOACTARKH,

Mzl pexoMeHIVeM NPOBECTH OIBIT CHAYANA C JHCTHILIHPO-
BAHHOII BOJOH, a 3aTeM ¢ BOJOI M3 BOAOEMA W CPABHUTH pe-
3YJLTATEL. ¥ CTAHOBHTE MHJIHHAD HA NeYaTHRIH TEKCT W BJIH-
BalTe HCCABAYEMYK BOAY, CIEIA 3a TeM, YTODBI MOMHO OBI-
JIO YHTATH Yepesd Bogy TexeT. OTMeThTe, HA KaKoi BRICOTE BRI
He DyaeTe BUneTs wipudr. HaMepsre BRICOTHI CTONOOB BOIED
auueiixoeit, CrenaiiTe BEIBOEL,

Onwvim 4
Onpedenenue UHMEHCUBHOCINU 3ANAXA 600bL

Kornueckyio xondy Hamojanute Ha */, 00BeMa HecaeLye-

MOH BONOH, NIO0THO 3akpoiiTe npolkoil (:enaTensHO cTe-
KJAHHOI) M CHIBHO BCTPAXHHTE. 3aTeM OTKpoHTE KoIdy
M OTMETLTE XAPAKTED H HHTEHCHBHOCTR 3anaxa. laiire
OLleHKY MHTEHCHBHOCTH 3allaxa BoAkl B Dajnjax, HOJMb3VACH
Tabanneir 8.
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Tadauya &

| Huarencus-
XapakTepHcTHEA

| P aan: o HOCTE 2Anaxa

5 (Damx)

| OrcyrersMe omyTHMOro sanaxa 0
Ovens caafiniil gamax — me samMedaeTcH moTpedn- 1
TEJAAMY, HO ODHADYHHBASTCA COEIHATHCTAMK
Canabeiit sanax — ofHADPYHHUBABTCA MOTPEOHTE- 2
JAMH, ecii oDpaTHTEL Ha 9T0 BHUMARAE
SAanax Jerxo obHapyIKHBASTCH 3
OTqeTnuesfl 3a0aX — HeOPHATHREIT B MOMKET 4
ORI NPHYHEHON OTKA3A OT NHTHA
OueHs CHALHEIH 3AMAX — ASTAST BOLY HEDI- b
TOAHON 408 THTEA

[IpaxTuyeckas paboTa k4

ITpusraxkm
XUMUUECKUX pPeaKIui

IIpaxTiyeckas pafora BKIIOYAET YeTRIPE OMBITA.

Onoem 1

Ilpokanusanue mednoil npoeonoku
u ezaumodelicmsue oxcuda medu (IT)
C CepHoll KUucaomoil

SaKTHTe COHPTOBKY (rasoBylo ropenky). Boasmute TH-
reJEHBIMH HIHONAMHE MeJHYI0 MDOBOJOKY H BHECHTE ee B I1J14-
M. Hepes HeKOTOpOE BpeMsA BEIHBETE [POBOMIOKY M3 ILIAMEHH
H CUHCTHTE ¢ Hee 00pasoBaBIIMICS YeDHBIH HAJET Ha JHCT OY-
mard. OIEIT MOBTOPHTE HECKOALKO pas. IloMecTHTe MOJYYeH-
HBIH YepHBIH Hajer B NpoOHMPKY U mpuieiiTe B Hee pacTBOD
cepHoit kuenoTel. [Togorpeiite cmecs. Yro Habmogaere?

OGpaszoBajiock 1 HOBOE BemiecTBO NPH HAKAIHBAHUH Me-
au? 3anuiunuTe ypaBHeHHe XHMHUYECKOH peakIMu U onpege-
MHTE ee THO OO0 NPH3HAKY YHCAA H COCTABA HCXOJHEIX

A



BEMIECTB W NPOAVKETOR peakiui. Kakue NpU3HAKH XUMHUe-
croil peaxunu Bel madnwogann? OOpazoBanock JIH HOBOE Be-
MEecTBO IpH BaaumMogeiicTery oxcupa menn (I1I) ¢ ceproii
rucaoToi? OnpenenuTe THN peaklMH [0 NPHIHAKY YHCIA
M COCTABA HCXOAHBIX BEIIECTE M NPOAVKTOE PEAKIIMH H 3a-
NHIIATE €e VpaBHEHUE,

Onsim 2

Bzaumodelicmeue mpamopa
¢ Kuciomou

Ilonoxure B Hebonemoi crakas 1—2 Kycouka MpaMopa.
[IpuneiiTe B cTaKaH CTONLKO CONAHOH KHCIOTHI, YTOOBI €10
HOKPELIHCE KYCOYKH. SaKIUTe IYYHHKY H BHECHTE ee B CTa-
HeilH.

OBpasoBaJiich JIM HOBBIE BEILECTBA NPH B3aWMOIEHCTBHA
Mpamopa ¢ KucaoTol? Kakie NPpH3HAKH XUMHUYECKHX peakx-
nui BEI Habmiogann? 3anHinuTe ypaABHEHNE XHMHYECKOH pe-
AKIHE M VKAMHTE ee THIO 0 OPH3HAKY YHCIA M COCTABA
HCXOJHBIX BEILECTB U HPOAVKTOB PeaKkinn,

Onwum 3

Bzaumodeticmeuwe xnopuda seneaa (IIT)
¢ podanudom Kanun

B npobupky mHaneiite 2 ma pacTBopa XJ0pHIA Kelle-
3a (III), a 3aTeM HEeCKOJBKO Kallelb PACTBOPA DOJAHNIA Ka-
aa KSCN — coau guceanore: HSCN, ¢ KHCIOTHREIM 0CTATKOM
SCN-.

Kaxnumu npHsHAKAMH CONPOBOYKIACTCH aTa pearnua? 3a-
[HOIMTE ee VPABHEHUE M THI DPEAKIHH M0 NMPH3HAKY HUCIA
H COCTAEA MCXOJHBIX BeNIeCcTE H IIPOAVKTOR DEAKITHHA,

Oneem 4

Bzaumodeiicmeue kapbornama Hampus
¢ xnopudom Karbyus

B npofupky Haneiite 2 Mi pacreopa KapOoHATa HATDHA.
JareM fobaBbTE HECKOMBKO KANENs PACTREOPA XJIODHIA KATb-
nuA. Yro Babmogaere? 3anuMinuTe ypasHeHHMe XHMHWYECKOI
pRAKIHY M YEAMHATE €€ THI 00 TPH3HAKY YHCJI4 M cocTaBa
HCXOOHBIX BEIHECTB U NPOLVHTOB DEAKIIHH,
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[IpakTHMyeckad paborTa M5

IIpurorosiienue pacTBoOpa
caxapa M pacueT ero
MaCCOBOM [OJI B PACTBOPE

OrMepbTe MEPHBIM IHAMHADOM 50 MJI THCTHIIHPOBAHHOH
BOALI M BJeHTEe e B KOHHUECKYVH) HKOJDDUKY EMKOCTBIO
100 ma.

HallHVID JOMKY CAXAPHOTD TecKa (MW JABAa Kycouka)
B2BECLTE HA Nab0opaTOPHBIX BECAX, SZATEM HOMECTHTE ero
B Konbouxy ¢ Boaol M nepeMelINBAIITe CTEKIAHHON nagod-
KOU 10 IOJTHOT'O PACTBOPEHHA.

Teneps npHeTYIANTE K pacdeTHOH uacT, BRavamie paccun-
TalTe MACCOBYIO OO caxapa B pacrsope. Heobxogummoie
OAHHBIE ¥ Bac ecTh: Macca caxapa, o0keM BOABI, IJIOTHOCTH
BOOLI IPHMHTE paBHoil 1 r/ma.

micax.)
m(p-p)’

m(p-p) = m(cax.) + m(soza),

wicax.)=

misona) = Visona) - p(Boga).

Brr rarme cvmosere pPACCHHMTATE, CKOJIBRO MOJEKYJI CaxXa-
pa codepiHTCAd B IOJIVIeHHOM DACTBOPE, HCOOIb3YA H3IBECT-
HEIE BAM COOTHOIIIEHITH:

N(moux. cax.) = N, * n(cax.),

micax.)

H[Ca}'{.) — m+

Ilockonsky caxap cocTomT Ha 99,9% wuz caxapossl,
nmeromeii dopmyay C,,H,,0,,, BEI Jerko paccunTaere Mo-
NAPHYI0 MAaccy caxapa M 3aTeM HalleTe YHCI0 MOJEKVI
caxapa B MOJYYEHHOM BAMH PACTEODE.




I'mara mectTad

PacTBOpeHMne. PaCcTEBOPDH.
Peaklny MOHHOI'O ObMemHa
I OKMUCIIUTEIIBHO -
BOCCTAHOBUTEJIBHEE DPeaxrkIIu

§‘ PactBopenue.
34 PacTBOpHUMOCTE BellecTs
B BOJZie

Pacreopsl urparT oUeHb BAMKHYIO DOJIB B TIPHPOJeE, HayVKe
u rexauke. Boga, cTo/s MIBPOKO pacnpocTpaHeHHAS B IIPH-
poje, BCETa COMep:KUT PACTEOPEHHEIE BelllecTsa. B mpecHOH
BOJIE PEK H 03ep UX MAajio, B TO BpEMA Kak B MOPCKOI Boje
COAePIUTCA OKOI0 3,5% pacTEOpEHHBIX cojeil.

B nepeuyHOM oxeaue (Bo BpemMs IOABICHUS XKHIHA
HA SeMJe) MaccoBaH AONH COJeil, [0 Opegnoao:KeHHAM,
OBLIA HH3KA, oxoao 1% .

«MMeHHO B 3TOM PAaCTBOPE BIIEDPBBLIE PAa3BHJHNCE KHBLIE
OPraHMAMEI, H H3 3TOI'0 PACTBOPA OHH NOJVYHIM MOHEL M MO-
JNeKyiel, HeoDXoAMMEIe 418 UX POCTA H s#uauu... C TedeHH-
&M BpPEeMEeHH MKHUBBIE ODPIraHM3MBI DASBUBANHCE H H3IMEHS-
JIUCh, 9TO MO3BOJTHJIC UM NOKMHYTE BOHVIO CPENY o mepeii-
TH HA CYOIY H 3ATEM MOJHATHCA E BO3AVX. OHM npuobpenn
38Ty cHocoDHOCTE, COXPAHUE B CBOMX OPTAHM3MAX BOJHBIH
PacTBOD B BUAE SKUIKOCTEH, COMEPKAIINY HeoDXoAN MBI 3a-
[Iac WOHOB H MOJEKYJ» — BOT TAK OIEHWBAET POJIL PACT-
BOPOE B BOSHHKHOBEHHMHM M Da3sBHTHH KH3IHM Ha Semie
H3BECTHBRIH AMEPHKAHCKHH XWMHK, Jaypeat Hobenesckoil
npemun Jlaitaye Ilonmar. BEyTpu Hac, B Kaxmoil Hammeit
KJIeToYKe — BOCHOMHHAHHE O NIePEHYHOM OKeaHe, B KOTO-
poM 3apOAMIACE HH3HE, — BOJHOM DacTBOpe, obeciIeunsan-
IEM CAMY JXH3HE.

B xancaom xuBOM opranusMe GECKOHEUHO TeueT 10 Cocy-
JaM — AapTepHAM, BeHAM M KanouiaapaM — BoJjmnteGHBIHR
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DACTBOP, COCTABIAIONININ OCHOBY KPOBH, MAccOoBasA HOJA CO-
Jeil B HEM TaKaf e, KaKk B NepBHYHOM oKeaHe, — 0,9%.
Croutasle GHINKO-XUMHYECKHE NOPOIECChl, TPOHCKOAAILIHE
B OPTaHH3MAX HeJ0BeKA H JKUBOTHRIX, TAKHE OPOTEKAIOT B
pACTBODAX. YCBOEHHE IHIMH CBA3AHO ¢ OepPeBOAOM IIHTA-
TEJBHBIX BEIEcTs B pacTeop. [IpHponHEIe BOJHBIE pacTEOPLI
YHaCTBYIOT B Ipoleccax no4soobpa3oBanna U CHAGKAIOT pac-
TeHHA OHTATENRHBIMH BemiecTBami. MHOrHe TeXxHoloruue-
CHHE MPOHecchkl B XMMHYECKOH H APYIHX OTPACIAX TIpo-
MBIIIJIEHHOCTH, HaOpUMep NOJy4YeHHe COABI, VAobpenmii,
KHCIOT, METAJUIOR, OVMATH, DPOTEKAIT B pacrsopax. Way-
YeHHEe CBOICTE DACTEODOE 3AHWMAET O4YeHL BAMHOE MECTO
B COBpeMeHHOI! HayKe. Tak uTo e TaAKoe pacTeop?

Ornuune pacTBOPa OT APYTHX cMeceil B TOM, YTO YACTH-
bl COCTABHBIX HACTEH pacnpeiensioTcd B HEM DABHOMEDPHO,
1 E 11000M MAKPOOGBEME TAKOH CMECH COCTAB OHHAKOE.

IMoaromy nmox pacmeopami TOHEMAIH OTHODOIHBIE CMEe-
CH, COCTOAINHE H3 ABVX MIn 0oJiee ONHOPOAHEIX UYaCTeil,
JTo npeicTaBieHle HCXOAUIO W3 (PUIUYECKON meopul
pacmeopos.

CropoRHUEN (U3HMYecKoil TEOPpHH pPACTRODOE, KOTODYIO
pazeuBanmH BauT-T'odd, Appenuye mw OcTRaibl, CHHTAIH,
4UTO NMPOIECC PACTBOPEHUH ABIAETCHA Pe3yabTaTom aupihy-
3HH, T. &, IPOHHKHOBEHUHA DACTEOPEHHOTO BEHIECTBA B IIPO-
MeXVTKH MEXIY MOJEKYIAME BOIEL.

B nporueonoaomxHEOCTE TPEACTABJIEHUAM (DHM3HYECKOI Te-
opuu pacreopoi I, U, MengeneeR U CTODOHHHKH XAMHYe-
CKOIl TeOpHH pACTBOPOB MJOKAa3BLIBAJH, HTO PACTEOPEHHE
ABAAETCH PESVABTATOM XUMUYECKOZ0 EiduModelliceusn
PACTEOPEHHOTO BEINECTEA C© MOJEKyIamu Boikl. IloaTomMy
HpaBHiibHee (TOYHEee) ONPeNeNATh paAcmeop Kak odHopod-
HYW cucmemy, COCMOAWYIO U3 Hacmul pacmeoperHo-
20 Beuwlecmed, pacmaEopumeni U npodykmos ux as3au-
Modelicmaus.

B pesynbraTe XHMHYECKOIO B3aNMOASHCTEAA PacTBODEH-
HOTO BEIIECTBA ¢ BOJ0I 00pasyoTes coeHHeHHa — zudpa-
mut. O XUMHUYSCKOM BE3aHMOJEHCTEHH TOBODAT TaKHe MPH-
3HAKM XHMHUECKHX DPeaKIIHi, KAaK Menaoesie ASJAeHLS
up# pactBopeHEnn. Hanpumep, BCOOMHHTE, 9TO pacTBOpe-
HHME CEepPHOH KHCIOTH B BOJIE MIPOTEKAET ¢ BRIJeIeHHeM TaKo-
ro DONRIIOrD KOJHYECTBA TEILIOTEI, YTO PACTBOD MOJKET 3a-
KHUNEeTh, a TOTOMY JILIOT KHUCJIOTY B BoAY (a He Haobopor).
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Pacteoperne JpyrHX EBeNIECTE, HaOpHMep XJIOpHJIa HAaT-
pUd, HUTPATA AMMOHMA, CONPOBOMKIASTCH NOTJIOLIeHHeM
TETLIOTHL.

M. B. JloMmoHOCOB VCTAHOBMJ, 4YTO PACTBODPBI 3aMepsa-
10T HpH DoJee HH3KOH TEMIEPATYPE, UEM PACTBOPHTEND.
B 1764 r. on nucan: « Moposkl coleHOTO PACCONY He MOTYT
B Jej OPeRpaTHTE YI0DHO, KAK OI0JEBAI0T HPECHOTD S .

Tudpamsr — 3T0 HEeOpOYHEIE COEIHHEHHA BellecTB
c BOJOI, CYOIECTBVIOUIME B pacTBope. HOCBReHHBIM [I0KA-
3ATENLCTBOM THAIDATAIIHHA ABIAETCA CYVIIECTBOBAHHE TBep-
AEIX Kpucmaiiozudpamosg — cojed, B COCTAR KOTODBIX
BXOAUT Bofa. Ee B aTOM ciydae HASBIBAIOT KPHCTAILIHIA-
ouoHHOI, Hanpumep, K KpPHCTATIOIHAPATAM OTHOCHTCSA
XOpPOOID W3BEeCTHAA COJb roavDoro meera — MemHBIH KVIIO-
poe CuSO, - 5H,0. Bessogusiii cyasdar mexgu (II) — xpe-
Tanasl Gesoro upera. Mamenenne nsera cyabshara menn (I1)
HA Troayboi TPH PACTROPEHHMH €ro B BOJEe U CYIIeCTBOBA-
HHE TOMYOBIX KPHCTALIOE MEJIHOTO KYIOPOCa ABJIAETCH emle
OJHHM JOKAZATelsCTBOM ruaparxoi rteopun . M. Menne-
JIeeBa.

B Hacroamee BpeMa OPHHATA TEOPHA, KOTOpadA obbemi-
HAeT ofe TOYKH apeHHdA, — (OHIMKO-XHMHYECKad TeopHs
pacTeoporR. Ee nmpenckaseiBan eme B 1906 r. 1. M. Merge-
JIEEB B CBOEM 3aMeuaATeNbHOM VueDHHKe «DCcHOBEl XHMHH
«IIBe YKAZAHHEIC CTOPOHE! DACTEOPEHHA H MHIIOTE3E!, M0 CHX
MOp NPHI0MKEHHBIE K PACCMOTDEHHID DACTEODPOB, XOTA HMe-
0T OTYACTH DA3JHYHBIE HCXOAHbIE TOYKH, Ho D83 BCAKO-
ro COMHEHHSA, D0 BCeil BepOATHOCTH, OPHBEAYT K oDIei
TEOPHH DPACTBOPOE, MOTOMY 9T0 OZHH 00IHEe 3AKOHLI VII-
PABAAIT KAK (H3MYECKMMH, TAK W XUMHYECKUMM HABIEe-
HHUAMMI S,

PacreopuMocTs BEIIECTE B BOJE 3aBHCHT OT TeMIepaTy-
pel. Kakx npaBmmo, pacTEODHMOCTE TBEDJALIX BEIIECTB B BO-
e VBeJHYHMEBALTCHA € IIOBRIIIEHHEM TeMOepaTyphl (puc. 123),
a4 pPacTBOPHMOCTL PA30B — YMEHBRINAETCHA, IMOITOMY BOXY
MOHO HOYTH HOJHOCTEIO 0CBODOAMTE OT PACTEODEHHEIX B
Hell rasoB kunaueHEHeM. Ecii pacTBOPATE B BOAE XJI0PH Ka-
maa KCl, npuMensmomuiics kak yaobpeHue, TO NPH KOM-
HaTHOH Temmneparvpe (20 °C) momer pacTBOPHTECHA TOJNLKO
34,41 comn B 100 r BoARl; cKONBKO Obl HHU NepeMelIHBAJH
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pacTBOP € OCTATKOM HEPaCTBODHMBINEHCA CONH, BONBITE COMH
HE PACTBOPUTCH — DACTBOD DyJeT HACHIIIEH 3T0H CONBIO IPH
JaHHOH TEMIEDPATYDE.

S

Ecnn sxe npu aroii remneparype 8 100 r Bofibl pacTEOPHTE
XJI0pHIa KaauA MeHeIle, uem 34,41, To pactBop Oyier
HeHACHILIIEHHEIM,

>

HaceimesHBIM HA3EIBAIOT TAKOH PACTBOD, B KOTO-
POM [IpPH JaHHOH TEMIIEDATYDPE BellleCTBO DobIme
HE PACTBODAETCA.

HenacenmenHEIM Ha3kIBAIOT TAKOIl PACTEOD, B KO-
TOPOM [pH JAHHOH TEMOEPATYPE HAXOJHTCH
MeHBIIIEé PACTEOPAEMOTO BemecTBa, 48M E Ero
HACEIIIEHHOM PACTBOpE.
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Temneparypa,

Puc. 123, PacTEOPHMOCTE BEIIECTE B 3ABHCHMOCTH 0T TeMIEpDATYDEL
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IIpu oxnaseHHH HACEIIEHHOTD PACTEODA BOSHUKAET H3-
OBITOK pPACTBOPEHHOTO BEIECTBA, €CJAH OHO He BhINAler
E OCajJloK, TO 00pa3ayeTcA IepeckIOIEHHLIH pacTBOp.

IlepechileHHBEIM HASLIBAKOT TaKOH pACTBOD,

+ B KOTOPOM NPH HaHHOII TeMIepaType HaXOXUTCH
E PACTBOPEHHOM COCTOAHHH GOJNBIIEe BemecTra,
UeM B ero HAChIeHHOM DACTBOPE TPH TeX e
YCIOBHAX.

M3 HeKOTOPLIX BEIIECTE CPABHHTENBHO JNErKO MOJVIHTE
IepeckelilleHHble pacTROPEL. K HuM oTHocATed, HanpHMep,
KPUCTANIOTHAPaTsl — raaybeposa coas (Na,SO,-10H,0)
n MemHE! Kynopoe (CuSO, « 5H,0).

Ilepecennernple pacTBOPEL roTtoBAT Tak. lIpurorasnuea-
)T HACKIIIEHHEIH PACTBOD COMH OPH ERICOKOI TeMnepaTtype,
HampuMep OpH TEMIEpaType KHUneHHdA. Hadboiror coam or-
(PMIBTPOBEIBAIOT, HAKDPBIBAIOT KoaOy ¢ ropAdHM (huIsTpa-
TOM BATOH H OCTOpPOMHO, H3Derad coTpAcedHil, MelJeHHO
OXJIaMAAI0T NPH KOMHATHOH Temneparype. Ilpurorosnen-
HEIH TAKHM 00pa3oM pacTBOp, NpegoXpaHdeMElil 0T TOMIKOB
H TMONaJAHMA OBLIH, MOKET XPAHUTLCA AOBOABHO JOAID. ,
Ho cronr Toneko B TaKoil HepechIieHHEIH PACTBOD BHECTH
CTEKJIAHHVIO HAJIOYKY, HA KOHUYHKE KOTODPOM uMeeTcH He-
CKOJNILKO KPYOHHOK 3TOH COJH, KAK HEMeIJIeHHO HAYHeT-
cA ee KPHCTAJNNH3AIMA H3 pacTBOpA
(puc. 124),

[1aybepoBa coME ITHPOKO HCHOJL3Y-

@TCH B KAYECTBE CHIPLA HA XMMHYECKHX
saBogax. IoDbiBaloT ee BHMOH B 3aJi-
se Kapa-Boraz-I'on, Kortopsii cpasan-
TeJbHO H30aHpoBan or Kacnmiickoro
Mopsa. JletoM m3-3a BRICOKOH CHKOpoOc-
TH HCOAPEHHA BOABL 3AMME 3ATOJTHAET- )
CH CHJIBHO KOHUEHTPHPOBAHHEIM PACTEO- l
poM CcoMM. IHMOH, B CBA3H ¢ MOHHIMKe-
Pue. 124, MraoeeH- HHEM TeMIEPATYDPEI, PACTEOPHMOCTE €@
HAS KPHCTAIIHIA- YMEHBIIAGTCA M COJbE KPHCTANLIH3IVET-
LI BEIIeCTR cA, MTO H JeXHT B OCHOBE ee JoOBIYH.
H3 HEPECHIMEHHOTG  JlaroM KPHCTAJILI COMTH PACTBOPAIOTCH,
DacThopa H 100LIYA e IPeKpanaeTcs.
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Pue. 125. B poge Mepreoro Mopa M3 DACTBODEHHBIX B HEil conei
JIETKO BRIDACTAKT KDACHBEIE IPHYYIIHERIE KPHCTALIR

ﬁ CaMOM COJIEHOM H3 aneﬁ MHDA — MEPTBDM MOopge —

KOHIEHTPAIIHA coNel Tak BelHKA, 9YTO Ha J00M NoMelleH-
HOM B BOAY 3TOT0 MOPA ODpeIMeTe HADACTANT NPHIVJIHBBIE

wpueranns: (puc. 125).

IIpi pabore ¢ BemecTBAMH BajKHO 3HATH UX PACTBODPH-
MOCTE B BOJie. BEeIIecTBO CUMTAIOT XOPOWO PACHMBOPUMbBLM,
eCcJH MpH KOMHATHOH Temmepatype 8 100 r sojasl pacTeops-
eTcs Goaeioe 1 r aToro seiecTea. Eciid 0pl TaKUX VOIOBHAX
pacTeopaercH Mmenboie 1 ¢ semectea 8 100 r sBogsr, To Takoe
BeMIeCTBO cuUTaeTeHd Matopacmesopumbim. K npaxtiueckn
HEPACMEOPUMbLM BEleCTBAM OTHOCATCH TAKHE, PACTBODH-

MocTh KoTopbix Menbmie 0,01 r & 100 r sogsr (Tadm. 9).

PACTEOPHMOOTE HEROTOPRIX COJIEN
B BOJIE TIPH 20 °C

Tabauua 9

PacTropumocts
Haasanue coan Dopmyxa (r/100 1 Bons1)
Xopouo PacTROPHMLIE
Cynegar mean (11) Cul0, 22,2
Hurpar xanus KNO, 31,6
Hopupa sarpua Nal 179,10
ManopacTBOpUMBLE
Cynethat cepefpa Ag,50, 0,79
CynehaT KATBIHA Cas0, 0,20
Hopwuy ceuana (11) PbI, 0,07




Orxonvanue mada. 9

Hazgaune coan PDopmyna ) SLTEODMMDCTE
{r/100 r BoOBI)
IpasrHuecki HEPACTEODHMbLE
Bpomug cepebpa AgBr 0.0037
Xnopug cepedpa AgCl 0,00009
Hoanng cepetpa Agl 0,000003

CoBepileHHO HEPACTBOPHUMEIX BEIIECTB B NPHPOJE HEe CV-
mecTeyeT. Hanmpumep, gaske aToMmel cepedpa 9yTh-9yVThH Hepe-
XOIAT B PACTBOD M3 H3JIENHIl, NOMEMEeHHEIX B Boay. Kak
MEBECTHO, PACTBOP cepedpa B Boje yOMBAET MHUKPODOE.

1. Pacreopel. 2. @uamueckad H XHMHYECKad TEOPHH
pacTeopos. 9. TemmoBele ABIEHHA NPH PaCTBOPEHHN.
4. M'uapaTel W KPHCTAJIOTHIPATHI; KPHCTALIH3AMHOH-
mas soga. 5. Haconnenubie, HeHACKINEHAbIE H TIEPeCh-
IMeHHabBe pacToopbl. 6. Xopouo pacrBopiMbie, MaIopi-
CTBOPHMBIE H IIPAKTHYECKH HEPACTBOPHMBIE BeIecTBa.

/{fé?

(EEEERE R A ENEE NS EEREEEEEEENRESE NS EEESEEERRERS R EEER)

HU‘:[EMS’ B ropA4YeM Yae KYCOouUeK caxapa pacTEOpAeTCH OheICT-
pee, HeM B J\'.UJIUJIHOM?

IIpuBegrTe OPHMERLI XOPOMIO PACTRODHMEIX, MAaI0pacTBODIH-
MBIX M OPAKTHUECKH HEPACTEODHMEIX B BOJE BEIIECTE Pasint-
HEIX HIaCCOR, MIONBIYHACE T':iﬁJ'IIl'[ZLErI PACTHOPHMOCTH.

IMoueMy aKBAPHYMBL HENbAA JANONHATE GLICTPO OXNAMHeHHO
EPDKIJIEHIIE'HH.DI_I Bﬂ‘,ﬂ;ﬂﬁ {GHE AOJHHE OOCTOATE HECHOIRRD
aneit)?

Tlouenmy paHKH, NPOMBITBEIE BOLOIL, B KOTODYVIO ObLIM HOMELE-
HEI CepeipAHEIE HATeIH, SAKIBRaAIT GeieTpea?

Toneayscs pueyakom 123, onpeielidTe MACCOBYO L0 XIO0DH-
JiEa KATHMS, COJeHAILEroeH B HACRIIUeHHOM pacTeope pr 20 °C,

Mosxer nn pagbaBieHHBIH pacTBOD DEITH OJHOBPEMEHHO M HA-
CRITTEHHEIM T

K 500 r saceimennore apn 20 °C pacTBopa cyibgara Marius
(cwm. prc. 123) npHAHIH DOCTATOUHBIH N0A TPOBEIEHMS PEaK-
nuK 0bheM pacTBOpa Xnopuaa Dapusa. HalinnTe maccy BeINAB-
mero ocagKa.




§ JJIEKTPOJUTHYECKAA
ﬁ OUCCOIManusa

Kax Bel 3HaeTe U3 ypokos (hHEMKH, PACTBODHL OJHHX Be-
mIecTE CHOCODHBI IPOBOAMTE BIAEKTDHYECKHH TOK, a Apy-
rux — HeT. YToObl ONBITHEIM OYTEM NPOBEPHTE 3TY CHOCOD-
HOCTE ¥ DACTBOPOE PA3JHMYHEIX BEeNIECTB, BOCHONLIVEMCH
claefyviomuM opudopom (puc, 126).

OH cocTOMT M3 CTaKaHA, B KOTOPHI HAJHBAIOT DPACTBOP
HecaeayeMoro semjectea. Ha craxkaH cTaBAT OIacTHHEY
13 300HHTA ¢ BMOHTHDOEAHHEIMH B HEe [BYMSA VIOJBHBI-
MH S2JEKTPOJaME, K KIeMMaM KOTODPBIX OpPHCOEIHHEHBI
npopofa. OZMH M3 HHUX COEAHHEH C JAMIOYKOH. BeIxon-
HOM KOHTAKT OT JaMIOYKH M IPOBOL OT APYroH KJIeMMLI
HAVT K HCTOUHHEY Toka. Ecnu pacteop, HAMHTEIN B cTAKAH,
OPOBOOHUT 3AEKTPHYECKHMH TOK, To JaMIOYKAa 3aropaercd,
H UeM Jydile 3Ta ciocobHOCTh, TeM ApYe TOPHT JAMIOYKA.
IMposopaT sneKTpHYECKHH TOK PACTEOPHI cojeil, memoueis,
KHCJIOT.

BeniecTsa, pacTBODPEI KOTODPBIX TIPOBOAAT 3JEKT-
PHYECKHH TOK, HA3BIBAIOT AJIeKTPOJHTAMMN.

£
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Pue. 126. Ipufiop gas onpefeleHHA aAek TPONPOBOIHOCTH
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PacTBophl caxapa, cIHpPTa, IIIOK03E H HEKOTOPRIX JApY-
I'MX BEIECTB HE NPOBOAAT JIeKTPHYeCKUil TOK.

BemecTra, pacTBOpPEl KOTOPEIX He [POBONAT
JMEeKTPHUCCKH TOK, HASHBAKT HEITeKTPOJIH-
TAMH.

HCI'-IEMF e PAcTBODEI 2JeKTPOINTOR OpOBOIAT DJIEKTDH-
qecKHH ToK?

Meegcrknit yuenbiii Ceante AppeHHYC, H3IVYaA 2JIeK-
TPONPOROJHOCTE PACTEODOE PASIUWYHEIX BellecTs, NPHINe
B 1877 r. K BHIBOOY, UTO NOPHYHHOH 3JIeKTPONDOBOIHOCTH
ABAHETCH HANMYHAE B PACTBOPE HOHOB, KOTOPBIE 00pasywTea
OpH PACTBOPEHHH AJIEKTPOIUTA B BOJE.

TIponece pacnama aJeKTPOANTA HA HOHLI HABLIBA-
T MMEeKTPOTHTHYECKOH JHCCOMHAIIHEH.

PLTLLLY DA VAL YR b L LY AT LA T, JETIELIRATETRE LA TR T T e T TR R e e T T TR T T

C. AppeHnye, KOTODBIH OpHAepMKHBAICH (hHaHIeCKOiT Te-
OPHH PACTBOPOB, HE YUYHTHIBAJ BIAHMOAEHCTBHA 3JIEKTPOIH-
Ta ¢ BOAOH M CHMTAJ, YTO B PACTBOPAX HAXOAATCH CBODOAHEIE
HoHBEL. B ornruaHe ot Hero pycckre xumuku H. A. Kabnyros
u B. A. KNCTAKOBCKHH MPUMEHHJIN K 00BACHEHHIO 3JIEKTPO-
JHUTHYECKOH AHCCOMHAINH XHMHYecKyio Teopuio . . Men-
JeneeBa W MOKA3alH, UTO OPH PACTBOPEHHH JJIEKTDOJUTA
NPOMCXOAUT XWMHYECKOE B3IAWMOMEHCTBHE DACTBOPEHHOTO
BeIecTBa ¢ BOJO0I, KOTOPOe NMPHBOJHT K 00pasoBaHUIO T'MI-
paToB, a 3aTeM OHH AUCCOMHUDYIOT HA HOHBL. OHH CUMTANH,
4T0o B PACTBOpaxX HAXOAATCA He CBODOJHBIE, HE <TOJEIE
HOHBI, & PHAPATHPOBAHHEIE, T. €. «0JETHIE B IMIYOKY#» H3 MO-
JIEKYJI BOJEL.

MonexkyJ sl BOALI NpeAcTaEnaAnT coboli dunoau (aBa no-
J10ca), TAK KAK ATOMEI BOAOPOJA PACIOJOMKEHBI [0 YIJIOM
104,5°, brarogaps 4eMy MOJIEKYIA MMEeT Yrioeyio diopmy.
Mosexyia BOABI CXeMaTHYECKH ITPeICTABIeHA HHMKE.

0
H 104,5 H




Puc. 127, Cxema anexrpoiuTHyec kol IHCCOTHAIIHE
XNOPHAA HATPHA HA THAPATHPOBAHHEIE HOHEI

Karx npasmmo, nerde Bcero NHCCONMHDYIOT BelIecTBa
¢ HMOHHOI CBA3BID H, COOTBETCTBEHHO, C HOHHON KPHCTAILIH-
HeCcKOH pemeTHOH, TAK KAK OHH VKe COCTOAT H3 FOTOBBIX
noHOB. [Ipu ux pacTEOpeHHH IHIONH BOALI OPHEHTHPYIOTCH
OPOTHEONOJION{HO 3APAMEHHRIME KOHIIAME BOKDYT TOJOM¥H-
TENIBLHEIX M OTPHUATENLHEIX HOHOB aJekTponutTa. Memmy
HOHAMHA 3MeKTPONHTA H IHNOJIAMH BOJBEl BOBHHKAIT CH-
JILI B3AHMHOIO nOpurasenuns. B pesyabrare XuMHTecKas
CBA3HL MEXIY HOHaMH oclabeBaeT, H IPOHCXOAUT MEpexol
HOHOB U3 KPHCTANTA B pactBop (puc. 127). OueBHgHO, 4TO
NOCJIef0BATeIbHOCTE MPONECCOB, NPOMCXOAAIIAX TPH JHC-
CONMHAIIMH BeLIeCTE ¢ HOHHOH CBAS3LIO (Cofel M menodeii),
Oymer Taroii:

1) opuerTaAIHA MOJEKYJ — AWNONell BOAEI OKOJIO HOHOB
HPHCTATTA]

2) rugparanusd (BaauMogeiCcTBHE) MOJEKYJ BOJLI C IIPO-
THEONOJ0RHO 3ADAMEHHBIME HOHAME TOBEDXHOCTHOD CJIOS
HpHCTALIA;

3) nuecconmanua (pacuax) KPHCTANNA SAEKTDOMMTA HA
IHAPATHPOBAHHBIE HOHKI.
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Pue. 128, Cxema a0eKTPOIRTHHECKOH THCCOMMATIHNE TOIADHOH
MOJIEKVIIRI XJIODOBOIODOAA HA THIPATHPOBAHARIE HOHEI

VOpoLmeHHo OPOHCXOMANINE IPOIECChl MOYKHO OTPASHTE

C IIOMOIIEHY EJIEE}VI-DIILEI‘EI }'PEBHEHHH:
NaCl = Na* +Cl-,

AHATOrHYHO IHCCOODHHDYIOT H 8MeKTPOIATEL, B MOJERYIAX
KOTOPEIX KOBaJeHTHad NOJADHAA CEASL (HATPDHMEpP, MOIe-
KyJsl Xaoposogopoga HCI, puc. 128), ToNsKO B 3TOM clIvdae
noj BAHMAHHEM AHIONeH BOJLI NPOMCXOIHUT HpeBpaileHHe
KOBANEHTHOH TONAPHOH CBAZYM B MOHHYIO, B DOCASN0OBATENE-
HOCTE TIPOIECCOR, TPOHCKOIAIIHY OPH 9TOM, 6VIeT TaKad:

1) opreRTaIIHA MOJNEKYJ BOJABI BOKDPYT MOJIOCOB MOMEKY-
JIBI 3NEKTPOJIHTA;

2) rupparanna (BzaMMOAeHCTEHE) MOJEKVI BOJABI ¢ MO-
NeKyJaMH 3JeKTPOJIHTA;

3) HOHM3ADHMA MOJEKYI SJeRTpoauTa (IpeBpaeHne Ko-
BAJEHTHON TOJIAPHOH CBASH B HOHHYIO);

4) nucconmuanua (pacnag) MOJEKYJ 3JEeKTPONIHTA Ha THI-
PATHPOBAHHEIE HOHBIL.

YpaBHeHHE THCCONMANNK COMAHON KHCIOTRI:

HCl=H*+Cl.
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Crnenyer yUUTHIBATE, YTO B PACTBOPAX JJeKTDOJIHMTOR
XAOTHUECKH ABH;EVIOMECHA TCHIpAaTHPOBAHHBIE HOHBI MOTYT
CTONKHYTBCA H BHOBE 00BeAHHHTECA Mexxjgy coboif. Jror
0DpPAaTHEBII OPOLEct HASLIBAKT ACCOU LAY LLELL,

CgpoiicTBA THAPATHPOBAHHEIX MOHOB OTJIMYAIOTCH OT
CBOHCTB HEerHAPATHPOBAHHBIX MOHOB. Hanmpumep, Hermapa-
THpoBaHHBIH HoH Menn Cu®'’ — DecuserHbIH B 0e3BOAHBIX
gpucrannax cyabpara megn (II) CuSO,; un nmeer ronyGoii
[IBET, KOr'ga FHAPATHDPOBAH, T. €. CBA3aH C MOJEKYyJIaMH BO-
et Cu®* - nH,0. 'mapaTHpoBaHHBIE HOHBI HMEHT KaK MO0-
CTOAHHOE, TAK U NepeMeHHOEe YHCJIO MOJEKYJT BOJEL.

B pacTBOpax sAeKTPOJHTOB HADALY ¢ HOHAMH IIPHCYTCT-
BYIOT H MOJEKyasl. IloaToMy pacTBODEl 3JIEKTPOMHTOBE XA-
DAKTEDHU3YIOTCA CMENnenblo Juccoyuayul, KoTopyn obo-
JHATAKT IPeuecKoil OVKBOM o (¢anbdas ).

(e 1
Cremens auccolMALINN — 3TO OTHOINEHWE UHCITA
YAacTHI[, pacoaBAxcA Ha HOHE (N ), K obmemy

THCTY PACTBOPeHHBIX YacTHI (I ):
N

i
(v e
NF

CreneHk ITHCCOOHAIIHHE SJEKTPOANTA OIDEAEIAIIT OLLIT-
HBIM IOyTeM H BRIPAMKAIOT B JOJAX HJIH B HpoleHTax. Ee-
a1 o = 0, To IHCCOMHATMA OTCYTCTBYET, 4 ecln of = 1, HIn
100% , To 2Ae€KTPOJHUT NOJHOCTHIO PACHAJABTCA HA HOHBIL.
DMEKTPOMHTH HMMEIT DAIMHYHYIO CTeNeHb AHMCCOMHAIIHH,
T. 8. CTEOEHE THCCOMHANHAH B3aBHCHT OT OPHPOIL] SJIEKTDO-
aura. OHA TaKKe 3aBHCHT H OT KOHIEHTpPAOHHA: ¢ pasbagie-
HHEM PACTBOPA CTENEHb JHUCCOLHAINH YBEJIHYHBAeTCA.

Ilo creneHH aJeKTPONTHTHUECKOH AHCCOIHMAIINH 3IEKTPO-
JHTH PA3Iend0T HA CHALHEe 1 cnalble.

Cunvible 21eKmpoaumslt NPH PACTBOPEHHN B BOje
NPaKTHIECKH MOJIHOCTEI) THCCOIMHUDPYIOT HA HOHEL. ¥ TAKHX
AJNeKTPOJIMTOR 3HAYEHHE CTENEHH JHCCOINHAIHWH CTPEMHTCH
K eAHHHIEe B pasfapiieHHLIX PAcTBOPAaX.

K cHIBHBIM 3JeKTPONHTAM OTHOCHT!:

1) opaxTuHecKH BCE COJH;

2) cunpHBIE KHCIoTEL, Hanpumep: H,S0,, HCl, HNO,;

3) see menouu, Hanpumep: NaOH, KOH.

Zor 1T 1]
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Crabule anexmpoaumsl IpH PACTBOPEHWH B BOAE MO-
UTH HE OHCCOMHHDYIOT HA HOHEL ¥ TAKHX 3JeKTPOJIHTOR
3HaYeHHe CTeNeHH JMCCOLHAIMN CTPEMUTCA K HYIIO.

K cnabriM aIeKTPOIHTAM OTHOCAT:

1) cnabeie knenorsr — H,8, H,CO,, HNO,;

2) Bogueii pacTeop ammuaxa NH, - H,0.

1. DAEKTPOIHTEI M HE3IeKTPOMHTHL. 2. DIeKTpoIn-
{0 THYecKa® MCCONMMALMA M accompaimus. 3. Mexa-
HH3M JIHCCOUMAIIHH BOIIECTE ¢ PA3JTHYHEIM THIIOM
ceAzn. 4. Crenens 3JIeKTPOIHTHIECKOH THECOMMAITHHN.
5. CuasHEIe M ciabbie 0JeKTPOJNTEL

O6®AcHHTE, NOYeMy PACTEOD THADOKCHAA KAMHA TPOBOIHT
aNeKTPHYecKHit TOK, 4 pactsop rmoxosst CH, 0, — Her.

TTouemy npw pasfaBieHHE PACTEOPA INEKTPOIJIHTA CTENeHE Ero
AHCCOMMAIIHE VBETHTHEACTCA?

IHMoramnTe, 4T0 IeJeHie XHMIYMECKIX CBASEl HA KOBATEHTHYIO
NOAAPHYVIO H HOHHYIO VCI0BHO,

Kar ornwuaerca no ceoeil OpUpoje SAeKTPONDOBOIHOCTE Me-
TAIIOE U 8JIeKTPOINTOR?

ot (LS ]

Kag obLACHNTE 3JIeKTPHYECKVID NPOBOANMOCTE BOAHBIX pac-
TEOPOE AAeKTROINToRY

§ 36 OCHOBHEIE TTOJIOMKEHUA S y
TEOPHH 3JIEKTPDOJIUTHUYECKOHU
AHUCCOIIHUAIIIT

ObobiuM cEeeHERA 00 AeKTPOIHTHIYECKOH JHCCOIHAILMI

B BH/I¢ OCHOBHBIX II0JIOKEHHH HEIHe ODINENpH3IHAHHON Te-
opuu. OHA 3aKTIOYAETCS B CALAVIONIEM.

1. Ilpx pacTEOpeHHH E BOJE 3JIKTPOJMTEI AHC-
CONMHPYIOT (pacnajaloTci) HAa TMOJ0KHTeIbHbIe
H 0TPHUATETEHEIE HOHEL,




Honvr — amo oduna us opm cyugecmaeosanus xumu-
yeciozo anemenma. CpoiicTBa HOHOB COBEPIIEHHO He NOX0-
7KW HA CBOMCTBA aTOMOB, KOTOphkIe WX obpazoBamm. Hampn-
Mep, ATOMBI MeTaia HaTpua Na' sHepruuso B3auMoAeHcTEY-
T € BOAoit, obpasyvs nopu srtom ienous (NaOH) # somopon
H,, B T0o BpeMs KaK MOHLI HATPHA Na®™ TaKHUX NPOAYKTOB He
obpasytor. Xmop Cl, umeer xenro-zeleHblil IBeT U pe3KHil

3anax, #N0BHT, a HOHEL XJopa Cl- — GecHperTHBI, HesIOBU-
TEL, JHIIEHEI 2anaxa. HuroMmy He OIpHAeT B TOI0OBY HCOOJIEZ0-
BATH B MHILY METAITWYecKHI HATPHI W razoodpasHEIT X1op,
B TO BpeMA KAk Dea XJIopuia HATPUA, COCTOANIErD M3 HOHOR
HATPHA M XJ0pa, HEBOSMOMHO NPHCOTOBRJIeHHMe nHmniw, Ha-
TIOMHMM:

3ApAMEeHHEIE YACTHIE, B KOTOPLIE ITPEEPAIITAIT-
CA ATOMLI WIH PPYNNLL ATOMOB B Pe3yILTATE OT/18-
YW MU OpUCOeIHHEeHHUA 3IeKTPOHOB.

’ HOHBI — 3T0 MNOMOMHTENBEHO HJIH OTPDHIOATEILHO

VIRV TN W VWM AT A AN ET LT VIVL TV RV TIAL AT U AN VL VRALTNLTTI W B

CrnoBo ¢HOH» B nepesoie C 'pedecKOT0 O3HATAET «CTRAH-
cTEVIOIOUils, B pacTROpax HOHE DECHOPHLOYHO IEPEABATA-
IOTCH (¢«CTPAHCTBYIOT) B PA3JINYHBIX HANIPABJIEHHAX.

ITo cocTaBy HOHE genaT HA npocmbie — Cl7, Na™ u caooc-
note — NH;, 805 .

2. IIpruuHoi THCCOIHAIHA JJIEeKTPOJHTA B BOI-

9 HOM pacTBOpe ABJIAETCHA ero THApATamHsdg, T. e.
B3ANMOTEHCTEHE OMJIEKTPOANTA € MOJEKYIaMH
BOALI H PasphiB XUMHYECKOH CBA3H B HEM.

B peayarraTe B3aHMOJelCTBHA 3JEKTPOJIMTA C MOJEKY-
JaMH BOAEL 00pasyoTed rHAPATHPOBAHHEIE, T. 8. CBAZAHHLLE
¢ MOJEKYJAMH BOJIBI, HOHEL,

CrnemoBaTelbHO, [0 HAITHYHID BOAHOH 000J0MKH HOHBI
OeNAT Ha zudpamuposaHHbie (B pacTBOpax M KpHCTaN-
NOTHApATAX) B Hezudpamuposarinbie (B DE3BOAHBEIX CO-
JAX).
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CpoifcTBa rHAPATHPOBAHHEIX W HEIHIPATHPOBAHHEIX HOHOB
OTJINYAIOTCA, KAK Bbl CMOIVIM yiKe yOenuThes Ha mnpumepe
HOHOB MEJIH.

2 :
’ 3. Ilox melicTBHEM 3JIEKTPHYECKOT0 TOKa IOJO-

BHTEIABRHO 3aPDAMEeHHBIE HOHBI IBHAYTCH K OTpH-
naTeJbHOMY IIOJHCY HCTOYHHKA TOHKd — HATO-
Oy, IMOITOMY HX HA3BIBAHT KATHOHAMH, a oOT-
PHUATENIRHO 3APDAMEHHBIE HOHEI JEMHEYTCAI K
MOIOERHTEIBHOMY IIOJHCY HCTOYHHEA TOHKA —

AHOOY, MO3TOMY HX HAIRIBEAKT AHHOHAMH.
L ¥,

CnenoBaTensHO, CYINECTBYET €Ile OJHA KJACCHMOHKAIINA
H@HOE — 0 3HAKY HX 3apaja.

B pacrteBopax SJeKTPOMHTOE CYMM& 3apAJ0E KATHOHOB
pABHA CYMME 3apHA0B AHHOHOB, BCJEJCTEME YEro 3TH pac-
TBODEI 3JIEKTPOHEHTPAJILHEL.

4, DMeKTPONANTHYECKAA JTHCCOIMHAIIHA — IIpO-
é ueecc oOpaTHMEIH Oa8 cAaOEIX SNEKTPOJIHTOR.

Hapanmy c nponeccoM AHcCOMUAIINE (pacHal sJeKTpOJIUTA
HA HOHEI) OPOTEKAET W 0DPATHEIH NpoOOece — ACCOUUAULLA
(coepunenne nonos). IloaToMy B ypaEHEHHAX 3JEeKTPOJTHTH-
YECKONH DHCCOMMAIINY BMECTO 3HAKA PABEHCTEA CTABAT 3HAK
ofpaTUMOCTH, HAOpHMep:

HNO, = H* + NO;.

5. He Bce 2/IeRTPOJHTLI B OIHHAKOBOH Mepe
OHCCOUHMHDPYIOT HA HOHEL

CreneHb AUCCOLMAIINH 3ABUCHT 0T NPHPOALI SIEKTPOIHTA
H eT0 KoHUeHTpannu. [lo cTeleHy AHCCOMMAIIHH 3eKTPOIH-
TEI JEAAT HA CUABHELE U caalbLe.

6. XuMH4YecKHe CBOHCTEA PDPACTEODPOR 3JE€KTPO-
9 JHTOB ONpPeNeJAl0TCAd CBOHCTBEAMH TeX HOHOB,
KOTOpEIe OHH 00pPasyioT NPH THCCOIHAIIHH,
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Ilo xapaxTepy o0pasyoniuxes IpH AUCCONHALHK 3JEKT-
POJHTOB HOHOB DARMIHYAIOT TPH THIA 3JeKTPOIUTOR: KILCAO-
mbl, OCHOBAHUR W COAU.

E A
Kucnoramu HaznBawT ANEKTPOJNHTEI, KOTODPHIE
IIPpH DTHCCOIMMAITHH DEPEHWT KATHOHRI BOJODOOA
H AHWOHBI KHCJIOTHOT'O OCTATEA:

HCl = Hf + €I,
HNO, = H* + NOj3,
HCIO, = H* + CIO;.

Tl MHOTOOCHOBHBIX KHCJIOT MPOTEKAET CTYIIeHYaTasn
mucconuauusa. Hanpuwmep, gaa docdopuoit kucnorsr HoPO,:
1-7 eryness — ofpasoBaHue nuruapohochaT-HOHOB:

H,PO, — H" -+ H,PO,,
2-a erynens — ofpasoBanue rugpodocdar-HoHOE:
H,PO; == H* + HPOZ".

Crnegyer y4HTLIBATB, YTO AHCCONMMAIHSA 3JEKTDPOJHTOR
Mo BTOPOH CTYHEHW NPOHMCXOAWT HaMHOTro ciaafee, 9eM MO
nepsoii. JHccoOManiaA 00 TPeThEeH CTYIOeHH TpPH O0BMHHBIX
VCIOBMAX MOYTH He NPOHCKOIHT,

Bee wucnotrer o0BeIHHAET TO, YTO OHH OPH JHCCOLM-
anun ofAsarentHo o6pas3yioT KATHOHBE Bogopona. IloaTo-
MY JIOTHYHO OpPEeSION0MKHTE, 4YTO ofue xapakTepHBIe

CBOMCTBA KHCIOT — KHCABIL BEVC, H3MEHEHHE OKpackKH
HHIMKATOPOR W JIP. — O0OVCIOBJIEHLh MMEHHO KATHOHAMH
BOJOPOIA.

r" T\
OcHoBAHHAMH HA3BIBAIOT 3JIEKTPOJINATEL, KOTOPEIE
OpH AHCCOOHAINHA 00pasvioT KATHOHBI MeTAJJIA
H rAgpoKcHI-aHvoHE OH™:

NaOH =Na*+ 0H,
Ca(OH), = Ca®' + 20H .




Bee o6mue cBolicTBa OCHOBAHIIN — MEITKOCTE Ha OLYIIE,
H3MEeHeHHe OKPACKH HHAMKATOPOB H ApP. — 00VCIOBIEHEI

oBmMMH JIIA BCeX OCHOBaHHIT rugpokenn-noamu OH-.

™
Conamu HasEIBAKT 3TeKTPOJINTEL, KOTODPEHIE IDH
AHCCONMATHH 0DPAZVIOT KATHOHBI MeTanaa (HIH
ammMoauAa NHY) w asHOHBI KHCAOTHEIX OCTATKOE:

K,PO, = 3K* + PO},
NH,Cl = NH; + Cl-.

OueBHAHO, YTO cBoOlicTBA CcoJel ONpeNelAI0TCH K4 Ki-
THOHAMH MEeTaNIda, TAK ¥ AHHOHAMH HKHCJAOTHOPO OCTATHEA.
Taw, CoIM AMMOHHA UMEIOT KakK obmue ceoicTEa, 00VCIOE-
nennsie moHaMu NH7, Tak u cnenudngeckne, obyelosneH-
HEIE PA3THYHBIMH AHHOHAMHA. AHAJOTHYHO, 00IIHe CBOMCT-
Ba CYIB(ATOE — coJieli CepHOH KHCIOTE — ONpeAeldloTed
nonamu SOF", a pasnuUHBIE — PASHLEIMY KATHOHAMH. B oT-
JuYHe 0T MHOTOOCHOBHEIX KHCJOT H OCHOBAHWIA, cogep:xa-
IIHX HECKOJBKO I'MJPOKCHA-HOHOB, Takue coiu, kak K,S0,,
Al,(80,); H T. 1., ZUCCONMHPYIOT CPA3Y NOJHOCTLI), 4 HE
CTYIIEHYATO:

Al,(S0,), = 2A3* 4+ 3802~

1. OcHOBHBIC TOJOKEHHS TEOPHH JIEKTPOIHTHYE-
ckoil auccomuanmun. 2. HoHBl npocThie M CIOOKHBIE,
FHIPATHPOBAHHBIE H HETHJIPATHDOBAHHBIE, KaTHOHEI
" apuonsl 3. KMCIoTE], OCHOBAHHA M COJH E CEETE Te-
OPHH 3IEKTPOIARTHYECKOH THCCOUMALLTH,

1 CpapHHTE 0O CTPOSHIID W CBOHCTBAM:

a) Ca® u Ca®'; 6) Cu? . m Cu?’

) Hiua H.

o  Hcnonsays rabmamy pacTBOPMMOCTH, TDHBEJHTE NDUMEPHI Is-
TH BellecTB, KOTOPEIE B DACTBOPAX 00pasyioT cyabdaT-HOHLI
S50f-. BamumuTe YPABHEHHUA JMEKTPONHTHUECKOH IMCCOIH-
AIIH 3THX BEMIECTB.

[ErrEe ) ?
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3 Kaxyio nrndiopMamniio Hecer B cefe clegyiolies ypasHeHTE:
Al(NO,), = Al3*+ + 3NO;?
HaiiTe HAZEAHNA BEIECTEA H HOHOE,

4 JanumIUTe YPABHEHHA IHCCOLMANHN CAeIVIOMINX 2JIeKTpOJM- ‘
TOB: cyAbipata seneaa (I11), xapbomara ranns, pocedara aMmmo- I
HusA, aurpara megu (IT), raaporcHna SapHA, CONAHON KHCAO-

ThI, THAPOKCHAA KAMHA, Xaopuna seneza (1), Haiire gassanus ‘
HOHOB, |

5 Kaxue 13 nepeudcieHHpi HHUMEE BEIIECTE OVAVT IHCCOIIHHDO- |
BATh: rEApoxcug sxeneaa (1), rugporcH KanuAa, KpeMHENEBas
KHCO0TA, A30THAS KHciaoTa, okcny cepel (IV), oxemg wpem-
una (IV), cyastun sarpna, eyasdun seneaa (II), cepaasg wie-
nora? IMowemy? Banumure BOSMOMEEE VPABHeHHA IHOCOLM-
AL,

6 B sanmucH ypaBHeHHWII cTYIeHUATO AHCCOMAT N CEPHOIT KICI0-
: TEI LA TepBoil CTYIeHN HCNOALEVIOT SHAK PARCHCTEA, A JUIA BTO-
poii — anak obparumocti. Tlouemy?

HNorHbIe
§ 37 VpPaBHEHU

BonsmuHCTEO XAMHYECKHX pPeakilMil nporexkaerT B pac- '
TBOpax. PacrBophl 2JIEKTPOJNTOR COAEPIKAT MOHBI, MOITOMY
PeaKiHHy B PACTBOPAX JIeKTPONHTOB (PAKTHYECKH CBOIATCH
K peaKIIMAM MeXIY HOHAMHA,

Peaknum Meyny HOHAMH HASHIBAIOT MOHHBIMH
PEaKOHAMH, & YpDaBHEHHS TAKHX peakiui —

HOHHBIMH YPARHEHHAMH,

CTBOBATHCA TEM, YTO (DOPMYJILI BEIECTE MATOAHCCOIHIPYIO-
IMX, HEPACTBOPHMBIX W Ia3o00pasHbiX SANHCHIBAIOT B MO-
JEHYJIAPHOM BHIE,

Ecnu BeliecTBo BEINAKAET B OCANOK, TO, KAK BHI VIKe 3Hae-
Te, PAAOM C €ro (POPMYJI0H CTABAT CTPENKY, HANDABIEHHYIO
BHHU3 (]), & eciu B Xoje peaknuy BhIleNdeTcA raszooGpas-
HOE BEIIECTBO, TO PANOM ¢ ero (pOpMyJioil CTABAT CTPEIKY,
HATIPABIEHHYIO BRepX (1).

IIpH cocraEmeHENH HOHHEIX YPARHEHHN CIEeAVeT DYKOBOJI- |
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Sﬂf_ Nat
Na'

BaS0,

Pue. 129, Beaumogeiicrene cyasbara HATPHA U XAopuia Gapns

Hanpumep, ecnu K pacTBopy cyashara HATDHH Na,S0,
IPHJINTE PacTBOp xXJaopuaa bapua BaCl, (puc. 129), o B pe-

3yNbTATE peakiind obpasyercH Oelblil ocagol cyiabpaTa Ga-
pua BaSO,. Banuiem MoneRyAApPHOE YDABHEHHE PDEAKITHH:

Na,S0, + BaCl, = BaS0, | + 2NaCl.

ITepennmem sro ypasHenue, H300pA3HE CHALHBIE DIEKT-
POMUTHI B BHIE HOHOB, & YXOAAMNE U3 cpephl Peariiuy —
B BHIE MOJTEKVI:

2Na' + 803 + Ba®' + 2Cl- = BaSO,| + 2Na' + 2Cl-.

Mgl sanucanu, TakuM 00pa3oM, HNONHOE LOHHOE YpasHe-
Hue pearxuuu. Ecnn neknrwunTs H3 obenx yacTell paBeHCTBA
OMHMHAKOBLIE HOHEL, T. €. HOHBEI, HE YYACTBYIOIIHE B PeaKIlHH
(2Na™ u 2C1" B neBoif 1 NpaBoii HacTAX YpaBHeHHHA), TO HOMY-
YHM COKPAULEHHOE UOHHOE YPABHEHUE PeaKyui:

Ba®* + 807~ = BaS0,|.

JTo ypaBHeHHEe IOKA3KIBAET, YTO CYLIHOCTL peaKIHN
CBOAMTCA K B3auMOIeHCTBUIO HOHOE Oapusa Ba®™ m cyis-
thaT-noHoB SO, B peayJbTaTe KOTOPOro 06DasyeTcA 0CafoK
BaS0,. ITpu aroM coBepHIIEHHO He HMEeT 3HAUEHUA, B COCTAB
KAKUX 3JeKTDOJHTOB BXOJMIN 3TH HOHBI 10 peakiium. AHa-

JIOTHYHOe B3AHMMOJEHCTBMEe MOKHO HADIIOJATL M MENIY
K,50, 1 Ba(NOy),, H,S0, u BaCl,,

£0¢
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. NOy
(OHE DenonfranenH Na® Hy0

Puc. 130, BaaumogeiicTsie a30THOM KHCIOTE H THAPOKCHA HATPHA

Taxum obpasomM, coKpalleHHbIE HOHHbIE YPABHEHHA Mpej-
cTaBAAT coboil ypaBHeHHA B 0DlNeM BHIe, KOTOPHIE Xapak-
TEPHU3YIOT CYIIHOCTh XMMHIECKOH PEeaKIIMy H NOKa3kIBAIOT,
KaKHe HOHBI PEATHPYIOT H KAKOe BelllecTEO 0DpasyeTca B pe-
3VALTATE.

Pearxuyuu uoHHO0zO0 00MEHA NPOMEKAmM 00 KOHUQ
6 mex cayvwadx, kozda obpasyemcs ocadoi, zai Ul
Manoduccoyuupyowee seLLecmean, Hanpumep eoda.

Ecnu ¥ pacTBopy I'HIPOKCHIA HATPUA, OKPAIIEHHOTD (he-
HOJ(TAIEHHOM B MAJWHOBEIH IIBET, TPUJIATE H3OEITOK pac-
TBOpA a30THOH KHcaoTw! (puc. 130), To pacmsop obecuyse-
MUmMeA, 49TO OOCTYHHT CHTHANIOM [NDOTEKAHHA XHMHYe-
CKOH peawririm:

NaOH + HNO, = NaNO; + H,0.

IMorHOE HOHHOE VPABHEHHE 3TOH PEAKIIHIM:
Na* 4+ OH™ + HF + NOz; = Na* + NO3 + H,0.

Ho nockonsky HoHbl Na® m NOj B pacTrope ocrawoTcs
B HEH3MEHHOM BHJE, TO HX MOKHO HE THCATE, H B KOHEUHOM
HTOTE COKPAIIeHHOE HOHHOE YPABHEHHE PEAKIIHH 3ATIHCEIBA-
0T TAK:

H*+0H =H,0.

OHO NoKasLIBAET, YTO BAAMMOAeiicTEHE CHABHOM KHCIOTE
H MEeI0YH CBOAMTCA K BaauMojelicTeuo momos H™ u moHOB
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’ Na™
2+ Na®
B A 804 =

S0%- Cu(OH),

Pue. 131. Baaumoneiictsue cyandara Mmenn (I1) ¢ rugpoxcrmom
darpuna

OH", B peayneTare KoTOporo obpasyercs MAaXoIHCCOIH-
HPVIOMIee BEMIECTBO — BOJA.

Peaxnuio BsauMoleiicTBHA CHIBHONH KHCIOTHL CO
I1€J104bI0 HASBIBAIOT peakiuell HeHTpATH3ANAN. |
JTO HACTHLIH CAy4ail peakiu obMeHa.

L2 JLITERTUTERVERLTRE PELAE b S ValEre YR 1 AR i 541 e [PITTEI DT T SR E L peaaye 1o )

ITomobuasa peaknmusa ofMeHA MOMKET MPOTEKATE HE TOXBKO
MEMNAY KHCIOTAMM M IMeJo4aM#, HO H MEeRIY KHCIOTAMH
H HEpPACTBOPDHMBIMH oOCHOBaHMAMM. Haunpumep, ecam mo-
JYYHUTE roiyboH ocaloK HepaCcTEBOPHMOrD FHAPOKCHIA Me-
au (IT) B3anmopeiictenem cyastara meman (1) co e I0TRI0
(puc. 131):

CuS0, + 2NaOH = Cu(OH),| + Na,S0,,

Cu®* + 807" + 2Na* + 20H = Cu(OH),| + 2Na* + SO}, '
Cu®* + 20H" = Cu(OH),|,

JHUTE K OCAJKY B NepBOH NpobHpKe DACTEOP CepHOI KHC-

JOTEL, K OCAJKY BO BTOPOH MpoGHpKe — CONAHON KUCIOTE,
8 K ocalky B TpeTkeil Npo0HpKe pacTBOP a30THOH HHCIOTEL,

WENY [ |
H22 Sre = o aa e |

d 3aTeM NOAEIHTE MOJVUYeHHEI 0CajokK Ha TPH YACTH M IPH- r




TO BO BCEX Tpex upobuprax
ocafiok pacteopurcsa (puc.
132). 3to Bymer 03HAYUATE,
HTO BO BCeX CIYVYAAX IIDPO-
I8 XHMHUYECKas peak-
LUs, CYTh KOTOPOH B OTpa-
MEeHA ¢ OOMOIIBI) OJHOTO
H TOI'O e HOHHOO YDAB-
HEHMHA.

Cu(OH), + 2H* =
= Cu?* + 2H,0.

Yrober B aTOM YOEIHTE-
¢sl, BANHINHTE MOJMEKYIAD-
Hble, MOJHBIE M COKPALIEH-
HBIE HOHHEIE YpaBHeHHA
OPHBEACHHEIX DEAKIIHH.

PaccMOTpUM HOHHBIE De-
AKIWH, KOTOpPEIE OpPOTEKA-
T ¢ obpasoBaHmHeM TAasa.
B e npobHpKH Halbem
no 2 MJ pacTBOpPOB KapGo-
HaTa HATpHA WU KapboHaTa
KaJuda. 3aTeM B OepBYIO
OpHILEM COJAHON, a BO
BTODYH) — DPACTEOD A30T-
HoH ®HcaoTel (puc. 133).
B ofoux cayuadax MBI 3a-
METHM XaPAKTEePHOE ¢BCKH-
OAHMEes HM3-3a  BHIIEIA-
OIeroca YTrJeKHCIoro ra-
33, 3anuineM YpABHEHUSA
peaknuii A [EepBOro CJy-
qas:

Puc. 132. Baaumogeiicrane
rugpoxcnaa megn (1)

€ HHMCADTAMU: 4 — CEpHOI;
0 — CcONARON; 8 — ASOTHOH

Na,CO, + 2HCl = 2NaCl + H,0 + CO,1,
(MoekyIApHOE YpABHEHHE)

2Nat + C03 + 2H* + 2C1- = 2Na* + 2C1~ + H,0 + CO,1,
(nonHOe HOHHOS YDABHeHHE)

2H"+ CO3"

=H,0 + CO,1.

(coRpAmERHOE HOHNHOR YDABHEHHE)




Puc. 133. BaanmogeiicTene pACTEOPHMEIX KAPOOHATOR!
1 — C CONAHON KHCA0ToH, 0 — ¢ 830THOH KHeIoToi

Pearnui, NpoTeKaoIIie B PACTBOPAX 3JIeKTPOJHTOR, 3d-
OHCLIBAIOT ¢ MOMOIIBI0 HOHHBIX YpaBHeHMH. ITH peaniinp
HA3IBIBAIOT pEAKIHAMK HOHHOI'D GﬁMEHﬂ, TaAK KaK B DACTRO-
Pax AIERTDOTHTEL obMeHHBAIOTCA CROMMH HoHamH. Tarum
GEI‘PHEUM. MOMHO CIBEJTATE JBA BRIBOJA.

i b

’ 1. Peakiiiu B BOQHBIX PACTBOPAX 3JIEKTPOJUTOB

ABAATCA PeaKIHAMH MeXIy HOHAME, a HOTO-
My HX H300pa’kal0T B BHAE HOHHBIX YPaBHEHHH.
2. PeakuuH #WoHHOr0e o0MeéHA B pacTBopax
IAEKETPOIHTOR NPAKTHYECKH HeoOpaATHMO IpOTe-
KalT TOJBKO B TOM CJIydae, ecJIH B pe3yabTare
o0pasyercd 0caJ0oK, rasd HJIH MaJOIHCCOLHHPYIO-
Hiee BeHIecTBO (HanmpuMep, Boga).

1. MonexyIApHOE W HOHHOE YPAEHEHHA peakIiuii.
2, Peaxnun monHoro oOmena. 3. Peakmum HelTpaJym-
3alMH,
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i BANHIHTE MOJEKYIADHEE H MOHHBIE VDABHEHMA DPEeaKIi,
0 KOTOPRIX FOBOPHIOCE B NepRON YMACTH maparpada, — MemIy
cyIbAaTOM HAMKA M HUTPATOM DApHH, MEXAY CepHOH KHCIo-
T ¥ xnopuaoM DaprAa. B des cyrh obedx pearmmii?

3anHImuTe MOTEKVIAPHBIE I HOHHEBIE YPABHEHHA Pearmil,
0 KOTOPLIX TOBODHAOCE BO BTODPOI 9ACTH maparpada, — Memiay
rugporcngom megn (I1) u conanoil KEeTOTOH, MEXIY THIPOKCH-
nom menn {11} 1 azorHoit kucaoroit, B uem cyre obienx pearmmuii?

BaTHIIHTe MOJIEKYIAPHOS H HOHHOS YVPABHEHNA DEAKIINIT MeaIy
waphoraToM KarHs # dochoproil kueaoToi. Yto obbegunaer
aTy [.'I'EBRLI,I-IICI H Te IJE'H.I'{].I.HH-, O HOTOPBIX TFOBOPDHAOCE B HOHILE
naparpaga?

ITpexanosure cBOM NPHMEPL! HOHHBIX DEAKINI, NPOTEKATONIHX

« ¢ 00pAZOBAHHEM OCAJHKOE, MOML3VACE TADAHIell pacTEOpHMOC-
TH. ¥ DARHEHHA DEAKIHH 3aIHIIHTE B MOJEKVAADHON H HOH-
"ol opaax.

CNeNYIOMIY HOHHBIX:

a) 3Ca?" + 2P0}~ = Cag(PO,)al;

6) Fe!* + 30H™ = Fe(OH),|;

8) 2H* + 82~ = H,S1;

r) H,Si0, + 20H" = 8i03 + 2H,0;
x) Fe(OH), + 3H* = Fe?* + 8H,0.

§ Kucnorser, ux xiaaccu@urammsa
38 u croiicTra

IIpn OGBIYHEIX YCJIOBHAX KHCIOTHEI MOTYT OBITH TBEpbI-
MH (octpopran H,PO,, kpemuueras H,5i0,;) u muaxumu
(B unecTOM BHJE MHIKOCTEIO Oyner cepHas kuenora H,50,).

Taxmne rasei, Kax xnoposogopon HCI, bGpomosomopon
HBr, cepoeogopos H,S, B BomHEIX pacTBOpax ob6pasyimor
COOTBETCTBYIOIIHE KHCIOTEI.

Bar y:xe snaere, uro yroasaaa H,CO; u cepancras H,50,

HIICJIOTE] CVIIECTBYIOT TOJBKO B BOJHEIX DACTBODAX, TAHK HaK
ABAANTCA cnabrIMA H HecTolikuMu. OHE JerKo pasiaraior-
cA Ha oRcHABl yriaepoga (IV) m cepsr (IV) — CO, 1 SO, co-
OTBEeTCTHEHHO — | BoAy. [HoaToMy BRLOBAATE 3TH KHCIOTH
E UMCTOM BHIE HEBO3MOMKHO.

14-Tafpmeann. B w1 30? ’
L~




ENACCHPHEAITHA KHCIOT

Taotdauwuwa 10

Rnagi:l?:::mm I'pynnel EHEIOT IIpumeps:
Hamuuue kucio- Kuecnopog- H.PO,, HNO,
POJIA B KACJAOTHOM cofepsanue
OCRALEM BecruclopoiHELe H,5, HCI, HBEr
OCHOBHOCTD OnHEOOCHOBHEIR HCI, HNO,
I ByX0CHOBHEIE H,8, H,80,
TpexocHOBHEE H,PO,
PacTEOpHMOCTS Pacteopunsie H,50,, H,5, HNO,
il HepacreopumMsie H,5i0,
JletyuecTs JeTyune H.5, HCI, HNO,
Heneryune H.50,, H,5i0,4, H,PO,
Crenens snexTpo- CunsHEe H,50,, HCI, HNO,
E:E‘&:ﬁf“”ﬁ AREEO™ | Crnabnie H,S, H,50,, H,CO,
CradnasHoCTs CrafuibabIe H,S0,, H,PO,, HCI
HecradnIsHEle H,=0;, H,CO,, H,S8i0,

Paznenenne KHCIOT Ha PPYIONE 110 DAZIHYHEIM IIPH3HA-
KaMm npegcraeneso B rabmune 10.

YacTo MyTAKT MOHATHA JIETYUYECTh H YCTOIYHBOCTE (CcTa-
OunepHOCTE). JIETYUIUMMH HASRIBAIOT KHUCHOTEL, MOJEKYJILD KO-
TOPLIX JIErKo NepexoidaT B rasocfpasHoe COCTOAHHE, T. €. HC-
napaorca. Hanpumep, conAEAA KHCIOTA ABIAETCH JeTyIElH,
HO VCTOHYMBOH, cTafHMIbHON KMCI0TON; HEeAeTyHas HepacT-
BOpHMAS KpeMHHeBas KHCIOTAa IPH CTOAHHH pasjaraetrcs
Ha BOAY W okcHj kpemana (IV) 510,.

Boansie pacTBOPEL CONAHON, a30THOH, cepHOM, (hochopHOit
W pAAa IPYVTHX KHCJOT He HMelT okpacki. BoaHkie pacteo-
pet xpomosoii Kuenorel H,CrO, HMeoT KeinTyio okpacky,

mapranneeoi kucaorsl HMnO,; — mannnosymo.

Onuako, KAaKUMHE OBl PASHBRIMA HHA OBIIH KHCIOTH, BCE OHN
0DpPazyIoT OpH JHCCONMANHNE KATHOHR BOAOpOLA, HOTODLIE
# 0byCcHoBAMBAIOT PAJ 0DOIHX CBOMCTE: KHCILII BKYC, Ha3Me-
HEeHHe OKPacKH HHAHKATOPOE (JaKMyca W MeTHJI0BOTO OpaH-
JHEBOT0), BRANMOIeHCTENE ¢ APYIHMIE BEIIeCTEAMN,

20




Tunu4unvie peaxyui
Kucnom

1. Kucnora + ocHOBaHMe —— COJB + BoOa.
{peaxumua obmena)

2, Kncnora + oxcHI Merajjga — coJb + Boja.
(pearuna obmeHa)

3. Kncanora + merann —— couas + BOAOPOJ.
(peakuHa 3aMelIeHHA)

4. Kucaora + collk — HOBAA KHCJIOTA -+ HORBAA COJIb.
(pearnua obmena)

Ilepsas pearyua ABNAETCA YHHBEDPCAJbLHOI peaKiiueit,
TAK KAK 0HA OPOTEKaeT Mexay NolbIMM HHCIOTAMH H 0C-
HOBAHHMAMY (KAK ¢ DACTEODHMBIMHM, TAK H ¢ HEDACTBODHMEI-
mu). Hanmpumep, peaknusa KHCAOTE cO METOYRID (peakiius
HEHTDAMTHBATIHH):

HCI + NaOH = NaCl + H,0 (puc. 134, a)
umn H™ + OH = H,0.

AHAJTOTHIHO OpoTerKacT aTa PeakIIHA W C HEDACTBODHMMBI-
MH OCHOBAHHAMHM, HATTDHUME]D:

2HNO, + Fe(OH), = Fe(NO,), + 2H,0 (puc. 134, 6)
unu 2H™ + Fe(OH), = Fe** + 2H,0.

sl

HNO;
—>
NaOH, MNaCl, Fe(OH), Fe(NO3)a,
penosdraaenn Ho0 Ha0
i) )

Puc. 134, BaausmogefcTRIE KHCIOT! 4 — € PACTRORUMEIMH
DOHOBAHHAMM, 0 — © HEPACTEBOPHMBIMI OCHOBATITAMH

14% 2i7




EuSJD4 '
H,0

E‘Hc' 133, Baaumoneiicrene
CEPHON KHCTOTR
¢ oxcHgom mens (11}

Bmopas pearkyus nporexaer
MeMy OKCHAAMH METAJJOB H
DONBINMHCTBOM KHCJOT, HANPH-
Mep:

= CuB80, + H,0 (pue. 135)
nam CuO + 2H' = Cu?* + H,0.

Yrobsr npomna mpemova pe-
AKULA, HEODXOIMMO BRITTOJHHTE
HECKOJBKO VCIOBHH,

1) Merann gomnses HAXOAHTH-
¢ B DAAY HaOpAmeHud (c HiM
BBl yike saHaxkommauce B § 31): K,
Ca, Na, Mg, Al, Zn, Fe, Ni,
Sn, Pb, H,, Cu, Hg, Ag, Au

Io Bogopona. Hanpumep,

Zn + 2HCl = ZnCl, + H,! (puc. 136, a)
nnn Zn® + 2H* = Zn?* + HY.

A BOT peaKIMA MeMAY PACTEOPOM CONAHON KHCIOTED
H MeJb0 HEBO3MOMKHA, TAK KAK MeIb CTOHT B PANY HAIp:H-

HeHHH Oockae BoAopoma.

2) Honxua TOAYYHTHCA PACTBOPUMAHA COMb, BO MHOI'MX
CAyuaAsx B3AMMOAEHCTEHE MEeTaJIa ¢ KHCJAOTOH NpakTHde-
CKH He IPOHCXOJHT HOTOMY, 4TO 0DpAZYIONIAACH COJIL Hepa-

Ha80y

—>

Zn ZnCl, Pb Pb (PhSO,)

)

6)

Puc, 136. BaaumoaeiicTENe KHCIOT ¢ METALITAMNA:
{1 — IIHHKA ¢ CONAROI KICT0ToH; § — CBUHOA ¢ cepHOH RHcAOTOH

gie
==




CTBOPHMA ¥ HOKDPBIBAET TOBEPXHOCTh METAJIA 3AU[HTHOH
[LJIEHKOM, HAIIPHMEp:

Pb + H,S0, # PbSO,| + H,! (puc. 136, 0).

Hepacreopumerit cyasdar ceuHma (I1I) nperxpamaer mgo-
CTYO KHCHOTHE K METANIy, M pPeaKnuA OpeKpamaercd,
e/Ba yernes HadaTbedA. Ilo gaHHON npuunHe GOJBIIHHCTBO
THAMENBIX MEeTAJJIOB IpaKTHUECKH He B3aHMOJeHcTBYer
¢ hocthopHOH, YTOMBHOH U CEPOBOAOPOTHON KHCIOTAME.

4) Peakiua xapasTepHa IJs PacTBODOE KHCJIOT, MO3aTOMY
HePACTBODPHMEIE KMCIOTEl, HAIIPHMED KPEMHHEBAA, HE BCTY-
MAKT B PEAKIIHH ¢ METALIANMM.

4) KoHUeHTPHPOBAHHLIH PACTBOD CEPHOM KHCIOTEL B pac-
TBOP A30THOI KHCAOTH JH000i KOHOEHTPAIIHH BIANMOAEHCT-
BYIOT C METAJLIAMHM HHAYe, TO3TOMY YPABHEHWA PEaKITHI
ME¥IY MEeTANIaMM M 9THMM KHCMHOTAMH 3A0WCHIBAIOT IO
Apyroii cxeme. PasbaBIeHHEII DPACTBOD CEPHOI KHCJIOTHL
B3aumMoeiicTEYeT ¢ METAJIAMH, CTOAIIHMHE B DALY HAIpPH-
FHEHHH 10 BOAOpOAa, ofpasydA colik H BOIOPOI.

Yemeepman pearyun — THNHYHAA PEAKIUA MOHHOTO
oOMeHa, IPOTeKAIOLIAA TONBKO B cJyuae, eclH o0pasyercd:

1) ocagowr, HATTpUMED:

H,S0, + BaCl, = BaSO,| + 2HCI (puc. 137, a)
nma Ba?t + SO% - = BaB0,/;
2) raz, Hanpumep:
2HNO, + CaCO, = Ca(NO,), + H,0 + CO,1 (puc. 137, 6)
unu CaCO, + 2H' = Ca®** + H,0 + CO,1.

i Bﬂclz 53.304 3 m ' CalNO3)a,
) HCL H,0

Puc, 137. BaauMogelicTENE KHCIOT C COMAMIL:
i — ¢ ofipadoRREHeM ocaara; § — c oDpazoBaHNeM Iaza

——
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1. Knacenpuranuna wmeaor. 2. Tunwunsie c¢eoiicTBa
HHCJIOT: B3aMMOOEHCTEHEe HX ¢ MEeTAJIAMI, OKCHIA-
MH METAJIOB, THIPOECHIAMH METaAJMJ0BE H COJIAMH.
3. ¥YenoBuA MpoTeKAHHS THIWYHBIX PEAKHHI KHCJIOT.
4, Pan HATIpAKeHWH MeTAJIOR,

BrifepuTe GQOPMYIY CHABHON KHCIOTH: a) H,5; &) HNOy;
B) H,5i0,. Banumnre ypapHeHHe QHCCOMMAIITT KHCIOTEL

Hafite xapaxTEPHCTHEY A30THOTOH KHOMOTH, HCTOXLAVA paa-
JHTHEIE ODHAHAKN KIaCCHDHKEAITHT KHeI0T,

Onpegennre CTENEHH OKHCIEHHMA BIEMEHTOR B CJIefVIONINX
kHcaorax: xnoprott HCIO,, xpomoseit H,Cr0,, neyxpomosoii
H,Cr,0;, asorncroit HNQ,, mupodocedoproit H,P,0..
SAKOHYATE MOJCKYIADHBIE YDABHEHMA BOIMOMCHBIX PearI i
W ZATHIIHTE COOTBETCTEYIONINE HM HOHHELE YPABHEHMS!

a) Zn0 + HNO, —

6) Al + H,80, 000 —

8) HNO, + CuS0, —*

r) HCl + Fel —

a) Ho50, + Fe(OH), —

Eean peaxnonsa He MOMKeT ObiTh OCYINECTBACHA, OOBACHUTE O-
HEMY.

Paceunrafite ofweM Bomopoga (H. v.), KOTODBIT BRIOEINTCH
NpH PACTEODEHMH B cOMAHOH kucenore 120 r marawma, cofep-
samero 2,5% npuMeceir.

danumure GoOPMYIE OKCHAOE, COOTBETCTEVIONINY cAeTYIOMHM
kncnoranm: HNO,, HNO,, H PO, H,80,, H,80,, H,Si0,.

§ OcHoBauu4,

39 X KJaccuuramnusa
M CBOMCTEBA

Bce ocHoBanmnsa, KpoMe pacTBOpa aMMHAKa B BOje, Hpej-
CTABAAIOT cO00H TEepABle BENIECTBA, UMEMIIHE PasIHYHVIO
okpacky. Hanpuwmep, rugpoxcng kansuus Ca(OH), 6emoro

neera, ruApokcuy megu (II) Cu(OH), ronyboro nsera, ruj-

£0d
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KIACCHOPHEAITMA OCHOBAHHHA

TaGtauuya 11

Ipuzuax [ pynmns
KaaccHpuranmum OCHOBAHMIT Tipnmepsr
Pacrsopumocts PacTropumbie NaOH, KOH,

= BOJE

OCHOBAHMA (IOET0WH)

Ca(OH),, Ba(OH),

Hepacrgopumeie oc-
HOBAHNA

Cu(OH),, Fe(OH),

CreneHb aJeKTpO-
JIMTHYECHKOM THCC0-
IHALNH

Connuwie (o0 — 1)

1T emodn

Caabete (0 — 0)

Bonmwii pacTeop am-
suaxa NH, - H,O

Eucaorsoors (une-
N1p THAPOKCOTPYIN)

OAHOKHCIOTHRIE

NaOH, KOH

By XKHCIOTHRIS

Fe(OH),, Cu(OH),

poxcug vHHKena (II) Ni(OH), serenoro meera, THADPOKCHT
senesa (III) Fe(OH), kpacro-6yporo usera u t. 1.

Bonuerit pacrsop ammuaxa NH, - H,0, B orinaue or apy-
I'MX OCHOBAHUII, COAEDPIKHT HE KATHOHBI METalja, a CJ0M-
HEIH OfHO3AapAAHBIN KaTHoH ammonusa NH)] u cymecreyer
TONBKO B PACTBOPE (3TOT pACTEOP BaM H3BECTeH N0J| HA3Ba-
HHEM HAIMATERIPHOTO cuupra). OH JIerko paaiaraeTca HAa aM-
MHAK W BOIV:

NH; +H,0'=—NH.1 + H,0,

Paanenenwe ocHOBaHHIl HAa UYLl 00 PA3THYHBIM IPH-
3HaKaM npejacrasieHo B Tabauie 11.

Onpnaxo, KaKUMH OB PAZHEIMHA HH OBLJIM OCHOBAHHA, BCe
OHH COCTOAT M3 MOHOB METAJLIIA U IMIPOKCOrPYIIT, YHCI0 KO-
TOPRIX PABHO CTEIEHH OKHCJISHHA METAIA,

Bce ocHoBanmA, U B NEPEYVID OYepels MIEJ0YH (CHILHEIE
HIEKTPOJMHATERI), 00pPasyioT NOpH JHCCONMAIMH CHADOKCHI-
nousl OH™, xotopeie n o6ycnoRIHBaIOT pAJ 0DIHX CBOHCTE:
MBIJIKOCTH Ha OLIYOb, H3MEHEHHEe OKPACKH HHIHKATOPOB
(1axMyca, MeTHIOROTO oOpaH:KeRoro u gQeHondrazenHa),
E3aHMOJEHCTBHE ¢ IDYIHMH BELIIECTBAMH.

Tunuunvie peaKyuy OCHOBAHUIL

1. OcroBanue + KHeaoTa — COab + BOIA.
(pearuun obmMeHa)

Hit
HI
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2. Mlexous + oKCHI HEMeTa/Lla — €0Jb + BOOA.

(pearuna obMeHa)

3. Mlexous + cols — HOBOe OCHOBAHIE + HOBAA COJb.
(pearuun obmena)

Ilepean pearxuyusn (yHuBepcaJbHas) ObLIa paccMOTpeHAa

B § 38.

Bmopasa peaxyus NPOTEKAET MEXKAY MIEN0UAMH M OKCH-
IAMY HEMETAJI0B, KOTOPEIM COOTBETCTEVIOT KHCIOTHI.

+3 +3_ 4 +4
Hanpumep, N,0; cooreercreyer HNO,, SO, — H,S0,,

+i T
50; — H,80, u 1. 5., nosTOMY TIPH B3aMMOAeliCcTBUN OK-

KOH K503,
.
Pue. 138, Baanmoaeii-

CTBHE IEIOYM ¢ OKCH-
JOM HeMEeTATA

CHIOOB C OCHOBAHHAMHA DﬁpaBFR}TCH
COMH COOTBETCTEVHOOIHX KHCIOT H
BOZAA:

a) 2NaOH + N,0, =2NaNO, + H,0
nnu 20H™ + N,0, = 2NO; + H,0;

6) 2KOH + SO, = K,S0, + H,0
(pue. 138)
nnn S0, + 20H™ = 80§~ + H,0.

Tpemwva peaxyusa saABIfeTCH
THOHMYHOI peakiinel HOHHOTO ofMe-
Ha ¥ NPOTEKaeT TOJALKO B TOM CJIV-
uyge, ecan oOpasyercd OCAL0K MM
BLIJleNIAeTCA a3, HalpHMep:

Moo TATERHODAR
[ n:\:{%
' NaOH NH3
NH,C1
= i —5
Cus0, ("I.JEDI ), NaCl,
K250, H;0

a)

a)

Pue. 139. BaaumogeiicTane menoueil ¢ colamu;
a — c ofipasoBaHNEM OcagKa; 0 — ¢ 00PAROBAHMEM rass

276
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a) ZKOH + CuSO, =
= Cu(OH),| + K,S0,
nan Cu?* + 20H =
= Cu(OH),| (puec. 139, a);
6) NaOH + NH,Cl = => Hy0
= NaCl+ NH,| + H,0 it

uma NH + OH = : Cus
= NH;! + H,0 (puc. 139, 0). 3

Hepacrropumele ocHOBa-

HHA pPazmaramwTcda OpH HAa-

IpeBEaHHl HAa OKCHA MeTaklna Pue, 140. Paznomenne

M BOAY, UTO HeXapakTepHo HEPACTBODHMBIX OCHOBAHITH
ATA Menodeii, HapuMep: e b M b

Cu(OH), = CuO + H,0 (puc. 140).

1. Knaccudmranus ocuosanmii, 2, THnHUHEBIE CBOMHCT-
BA OCHOBAHHI: B3aMMOJeHCTBHE HX ¢ KMCJIOTAMM, OK-
CHIAMH HEeMEeTAaJLI0B, codamu. 3, THIHYHOE CBOHCTBO
HEPACTBOPHMEIX OCHOBAHMH: Pa3jiojkeHHe IPH Harpe-
BaHHH. 4. VeI0BHA NMPOTEeKAHHA THINYHEIX peaRIHil
OCHOBAHIH,

1

2

o

Brifepute cunpuoe ocHosamme: a) NHy-H,0; 6) Cu(OH)y;
B) KOH.,

HaiiTe xapaxTepMCTHRKY THADOKCHJA OApHA, HCOONL3YH Das-
JHYHEIE OPHSHAKN KIACCHINKALINN OCHOBAHMIL,

FAKOHYHTE MOJEKYVISPHLE YDABHEHHA BOGMOMHEIX DEaKIIHIT,
BAITHINTMTE COOTBETCTEVIOLIME UM HOHHEIC VDABHEHWH:

a) PO, + KOH, ., —*

6) Fe(OH), + HNDamu; —

B) (NH,),50, + NaOH, = —

r) Ca{{}H}zt"aﬁ] 00—

a} Ba(OH), + Fe(NO,), —

e} KOH + NalNO; —

&) Mg(OH), + FeD —

g) CuOH —

Eean peaxnnsa ne GyIeT OpoTekaTs, VEamNTe TPHIHEY 31010,

217
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4 Briypcnaure ofeem aMMuaxa (H, v.), KOTOPEI BLIEIHTCA OIPH
paauMoneticTern 890 r auTpaTa aMMonnd, cofepramero 20%
npuMeceii, ¢ pacTBOpoM THIpokcHza HaTpuns. Croaeko rpam-
mor 20% -ro pacTEODPa mMeaoud DoTpefyeTcA InA pearituu?

B Jdanumure GOpPMYILE OKCHIOE, KOTODEIE GVIYT COOTEETCTBO-
BaTh chaelymium raEapokcugam: Cu(0H),, CuOH, Fe{OH),,
Fe(OH),, NaOH.

§ OHGH,I[I:II,
40 ux KJaccupuKai g
¥ CBOMCTBa

IMonaTne owcudst BRIIOYaeT DecKOHEYHOR pasHoobpasie Be-
DIECTB: HcudKue, HAIPHMep OKCHI BOAOPOAa, HIH BOJA;
meepdbte, nanpusmep oxcu kpemuaus (IV) — necor n MuO-
JHECTEQ PASHOBHIHOCTEH KEADIA, CPEIH KOTOPHIX XANIEIOH
11 AMETHCT, FOPHEIH XPYCTANE M MODHOH; 2a3000Dd3HbLE,
HAOpHMep oOKCHIBL yraepoma (IV) m (II) — vriaexuciabiit
M YrAPHBLH PA3kL,

ITo cROMM XMMHYECKHM CBOMCTBAM BCe OKCHJLI MOApasie-
JHIOT HA cOAe00pasyouiLe H Heconeolpasyouiue,

KHe OKCHAEI, KOTODEIE He B3aHMOIEHCTBYIOT
HH ¢ KHCJIOTAME, HE ¢ HIEJI0YAMH W He 0DpasyoT
coJei.

’ HEBﬂHEUﬁPRSF}GMHMH ORCHIAMM HA3ILIBAIOT Ta-

Heconeobpaayolux okecugos Hemuaoro. B ux coctas BX0-
JOAT 3JIeMeHThI-HeMeTaNJbl, HallpuMep:
okcuasl azora (I) u (II) — N,O u NO,

okcuz yriepoga (II) — CO u HekoTOpBIE Apyrue.

ConeobpasyiomiMH HASLIBAIOT TAKHE OKCHIKI,
KOTOpPBIE BSHHM(}HEI-;ICTB}’I'DT C KHCIOTAMM HMIH OC-

HOBAHHAMH H 00pasyIOT OPH 3TOM COJIb B BOOY.
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Cpenu coneobpasvioNHX OKCHAOB pasIHdaloT OKCHILI
OCHOBHBbIE, KUCHOMHbIe H amppomephble. C moCTeTHIMH
BEl OyaeTe 3HAKOMHTECA B 9 Kaacce.

( R
OcHOBHEIE OKCHABI — 3T0 TAKHE OKCHARI, KOTO-
PBEIM COOTBETCTBYIOT OCHOBAHWA.

Hanpumep,

MgO cooreercreyer Mg(OH),,
Na,O — NaOH,

BaQ = Ba(OH), u 1. 1.

K OCHOBHEBIM OKCHIAM OTHOCAT OKCHILI METAJJIOB ¢ He-
DonpiuiuMu cTeneHAMH okHenenus (+1 mw +2), T. . oxcuanl
META/MNI0B riasHeix noarpyvon I w II rpyoner [epwommue-
ckoil cucremur J1. M. Mergeneesa, HgO, MnO u vHexorophie
apyrue. Bee ocHOBHBIE OKCHABL NpeACTABAAIOT coGoil TBep-
JEIE BEOIECTEA,

Tunuunvie peakyul 0CHGHBLY 0KCLIOE

1. OcHOBHEIH OKeHI + KHCIOTA — COJL + BOIA.
(pearuna obMena)
6) CuO + 2HNO; = Cu(N03}2 + HEU.

2, OcHOBHBII OKCHI + KHCIOTHBIH OKCHI — COJb,
(peaxous coeqHHeHNA)
a) Ca0 + N,0, = Ca(NO;),;
6) Mg0 + 8i0, = MgSi0,.
3. OcHoBHBIN OKCHI + Boga — 1HeJI04E.
(peaKIHA COEOHHEHHA)

a) K,0 + H,0 = 2K0H (puc. 141);
0) CaO + H,0 = Ca(OH),.
Jra peakIHA NpPOTEKaeT TOJLKO B TOM ciydae, ecad ob-

pasyercst PACTBOPUMOE OCHOBAaHHME — INEJ0YL, HO3TOMY
Cu0 + H,0 %, rak kak Cu(OH), — nepacTeopum.

KucnoTabIe OKECHIBI — 3TD TAKHE OKCHILI, KOTO-
PEIM COOTEETCTEBVIOT KHCJIOTEL.
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Puc. 141. Bzanmoaeiicrene
OCHOBHOIO OKCHIA ¢ BOJOM

g
K50

Jlarmye

H—OH 1"205 I‘Iﬂ PD.:]

Pre. 142, Baaumogeiicrene
KHCJIOTHOTO OKCHAA ¢ Bogoil

E encnoraRIM OKCHIAM OTHOCAT OHCHARI HEMETAJIIOB:

N, 0,
N,0,
S0,
S0,
Si0,
COo,
P,0,

coorBercTyer HNO,,

HNO,,
H,50,,
H,S0,,
H,Si0,,
H,CO,,
H,PO,,

A TAKME OKCHARI MeTa/IoB ¢ DoAbIINM 3HAYEHHEM CTeNeHt
ORHCIEHHA, HAllpHMepD:

+6
CrO; coorpercrayior xpomosag H,CrO, w auxpomosas

H,Cr,0. kuciors,

+7
Mn,0; — maprannesas kucrora HMnO,.

Tunuunsvie peaKyuil KUCLOMHBLLX OKCUAOE
1. KHeroTHEIN 0OKCHI + OCHOBAHHe — COJb + BOIA.

{pearitna ofnmena)

a) 50, + 2NaOH = Na,50, + H,0;
6) N,0; + Ca(OH), = Ca(NO,), + H,0.

2. KncaoTHBIH OKCHI + OCHOBHBIN OKCHI — COJb.

(peakIia CORIHHEHMII)

a) 80, + K,0 =K,80,;
6) CO, + Ca0 = CaCO,.
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3.

Kuchnorusiii okexg + Boga —— KHCIOTA.
(pearums coeiHHEHNA)

6) P,0, + 8H,0 = 2H,PO, (puc. 142).
D‘HH&RD 3Ta pearIIHA BOIMOMHA TOARKO B TOM caydae,

] eCJIH KHCAOTHREIN OKCHI DPACTEODHM B Bole. A eciH B3ATH
okcuy kpemuand (IV), To peaknua npakTHYECKH He DOHAeT:

Si0, + H,0 # H,8i0,.

1. Oxenasl HecodeoOpasyWIOHe W CcONeodpasyioniHe,
2, OgcHasl OCHOBHEIE H KHCIOTHRIE. 3. THOHYHBIC
CEOMCTBA OCHOBHBIX OKCHIOB: B3aNMOIeiicTBHe HX
¢ KHCAOTAME, KHCIOTHBIMH OKCHIAMH H Bogoi. 4. Tu-
NHYHEIE CBOHCTRA KHCIOTHBIX OKCHIOB! B3aHMOaeiicT-
BHEe HX ¢ OCHOBaHHAMH, OCHOBHBIMH OKCHIAMH W BO-
a0i. 5. ¥YCIOBHA NPOTEKAHHSA pPeaKIHH KHCJIOTHBIX
H OCHOBHBIX OKCHIOE ¢ BOJOMH,

,-\.\I--I.IIlliiilllI"I.'i'l‘"'lllllIII..II"G...[..

A

2

ﬁ’34 )

I

5

s nepeunsa opMy T BEITHITHTE OTAEALHO (POPMYIE OCHOBHEIX
H HHCAOTHBIX OKCHIOB M Sa0HITHTE COOTESTCTEYIOMIHE My (Bop-
MYyl OCHOBAHUH B KHcaoT: Si0,, Cr0,, Mg0, Mn,0., Cu,0,
=50,, FeO, N0y, K,0, NiQ, Na,0, NO, BaO. Hazosure nce
BEIECTEA.

Haiite xapaKTepHCTHEY XHMHUECKHX CcBolicTe oxomma ce-
pot (IV}). 3anumuTe ypARHEHTA XADAKTEDHBIX DEeaKIIN,

JomHImHTe YPABHEHHA BOBMOMHEIX XHMHAYECKHX DeakIHii:
a) Fe,0; + H,0 —

6) KOH,, . + P,0. —

5} BaO + HNO, —

rj Ca0 + 5i0, —*

1) Na,0 + N,0. —»

e} N,O + NaOH —*

Ecau peakiud He OPOTEKAET, YKAMHTE IPHYHHY.

B 420 mn roam pacteopian 40 r oxciaa ceput (V1). Bruneante
MACCOBYHY A0MH0 CEPHOI KHCI0TE B IOIVHEeHHOM DACTEODE.

BrrancanTe 06beM YTASKHCIOTO rasa (4. v.), xoTopsril oGpasy-
erca npu ofxprre 500 r nspecTHAKA, comgepsaniero 20% npu-
Mecell., BriuienuTe KOANYECTEQ BEOIECTEA OKCHIAA KAJMLIIHA,
OOpASYIOIIErocH IPH 3TOM.
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§ Conu, ux Kaaccupuramus
41 u croticTra

M3 Bcex HeopraHMYECKHX COEAHHEHUIl CONM SABJIAIOTCH
Haubosee MHOTOYHCAEHHBIM KJIACCOM BEIIECTB. JTO TBEpAbLIe
BEIIECTBA, OHH OTJHYAIOTCA APYI OT APYra 10 [MBeTy M pac-
TROPHMOCTH B BOJE.

CTOAITHX H3 HOHOB MeTaJLMa H HOHOB KHCJIOTHOID
OCTATHE.

’ Coan — 570 KI4CCe XHMHUYSCKHUX CORIHMHeHHWH, CO-

B nauane XIX s, meencxnit xumur WM. Beprnennye cdop-
MYJIMPOBAJI ONpPEAEJIEHHE COJEed KAK NPOAYKTOB peakITHii
EHCIOT ¢ OCHOBAHMAMHM, HJIIH EJOE,I[HHEHHIFI, NOJYHeHHEIX
3aMeHoil ATOMOB BOAOPOAA B KHcaoTe meranimom. Ilo aro-
MY NPHIHAKY DAIMUYAIOT CONH cpedHue, KUCAbLE i OCHOG-
HbLE.

CpegHue coJin — 3TO0 MPOAYKTEI [OJHOIO 3aMere-
HHA ATOMOB BOJOPOAA B KHCJIOTE HA METAJLI.

HMMeHHO ¢ 9THMH CONSIMH Bbl Yi3Ke 3HAKOMBI H 3HAETE HX
HOMeHKJAaTypy. Hanpumep:
Na,CO, — xapbonar HaTpus:,

Al(NO,); — HETpAT anIOMUHNA,

CuS0,; — cynndar menn (II) 1 . 1.

HHCCOMMUPYIOT TAKHE COJY HA KATHOHR MeTajlla H aHH-
OHBEI KHCIAOTHOI'O OCTATKA:

Na,CO, = 2Na* + COZ-,

Kueaste conn — ato NPOOAYETEI HEMOJHOTO 3aMe-
OeHMA ATOMOB BOAOPOOA B KHC/IOTE HA METaJJ.

K KueneiM consM OTHOCAT, HAIDHAMED, THTHEBYID COLY
NaHCOQ;, voropaa cocrouT U3 KaTHOHA MeTasaa Na' u Kuc-

2EE
o




JnotrHoro ogHozapAagHoro ocratka HCO;. Mna kuenoit Kanik-
nHeBoH coau popmyny sanuceeaior Tak: Ca(HCO,),.
Haazparua aTux coJeil cKiaikIBAIOT W3 Ha3BaHHI coseil
¢ mpubaBieHueM cioBa zudpo-, Hanpumep: Mg(HSO0,), —
rHIPOCYILAT MATHIA,
JrcconMupyIoT KHCOEIE COMH CAeAVIOIIHM o0pasom:

NaHCO, = Na* + HCO3,
Mg(HS0,), = Mg2* + 2HS0;.

OcHOBHBIE CONH — 3TO TPOJAYVETE! HENOIHOTO 3a-
MEMIEHHA THADOKCOrDYVIN B OCHOBAHHH HA KHC-
JOTHERIH OCTATOK.

Hanpumep, K TakUM coJAM OTHOCHTCA 3HaMeHHTLIH
manaxur (CuOH),CO;, o KOTOpOM BEI YHTANH B CKasax
II. Basmxosa. OH cocTONT M3 ABYX 'HMApoKcokarnoHos CuOH'
H IBVX3apATHOTO AHNOHA KHCI0THOrO ocrarra COE~.

Haruon CuOH™ umeer sapan 1+, mosroMy B MOJEKVIE
OBA TAKMX KATHOHA W OJHH IBYVX3ADATHEI AHHOH CU%‘ 00'E-
EAMHEHE] B 3JIEKTPOHEHTPANLHYIO COMb.

Haassanus Takux coneil OyayT TakumMu ke, Kak 0 y cpell-
HUX coneii, HO ¢ npubaBieHueM ciaoBa zudpokco-, Ha-
npumep (CuOH),CO; — rugporcorapfonar mexnu (II) mam
AlOHCl, — rugpokcoxmopug amloMHHHA, IlogaBndoines

GOJBIIHHCTEO OCHORHEIX cOJell HEPACTBODIME! HIH Majopa-
creopuMsl. [locnenaue qUCCOMMUDYIOT TaK:

AlOHCI, = AIOH2* + 2CI-.

Tunuunvie peaKyuu cpedHux conei

1. Conp + kHeIOTA —* Apyras coiab + Apyrafd KHC/0Ta.
(peaxuua obMmena)

2. Conp + mexous — Apyras cojib + APyroe oCHOBAHHE.
(pearuua odOnMeHA)
3. Coap; + coas, — coliby + COMB,.

(pearnna odMena: B peariHI0 BCTYIAKT ABE COH,
B Pe3YILTATE MOJYMAKTCA IRe IPVIHe coim)
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4. Coas + MeTann —— apyrad coJib + ApYroi MeTamnm.
(pearuun 3aMelleHA)

ITepswie 0se pearxyuu obmena yxe OblIH HOAPOOHO
paccMOTpEHH B § 38 u 39,

Tpemba peakyus Takxe ABIAETCA peaxnuel obmena.
Ona mpoTekaeT Med/y PACTBOPAMH COJEH M CONPOBOMIAET-
cA 0DpasoBAHHMEM OCAlKa, HanpHMep:

a) Ca(NOQ,), + Na,CO, = CaCO,| + 2NaNO;
wnu Ca?t + CO§—= CaCOyl;

6) K,50, + BaCl, = Ba50,| + 2KCl
nan Ba®t + S05~ = BaS0,]|.

Hemeepmaa peakyua cojeil cpBg3aHa ¢ HMeHEM
mpvnHeiimero pyeckoro xumuka H. H. Bexerosa, xoropziit
8 1865 r. uayuan cnocobHOCTE METAJLIOE BRITECHATH H3 pac-
TBOPOB coJieil Apyrue meranabl. HanpuMep, mMeas u3 pact-
EOPOB e COJeH MOKHO BRITECHHTE TAKHMHA MeTajllaMH,
wax margpid Mg, amoMmuani Al, nuEK Zn # HEKOTODBIMH
apvramu. A Bot pryvreio Hg, cepefpom Ag, somotom Au
MeIh He BEITECHAETCH, W MOATOMY 3TH MeTANJIBI B pAIY Ha-
npA:eHuil pacHoJIoAeHRl NpPABee, UM MeAb. SATO MEdb
BREITECHAET HX H3 PACTBODOB COJIRH:

a) CuB0y, ., + Fe= _1:?'138'I23‘4|[p s Cu
nam Cut + Fe? = Fe?t + CuY% it

6) HgCly, , + Cu= CuClzl[13 »n +HE
wmr Hg?2t + Cu® = Cu®t + Hg'.

H. H. Bexeros, mnelicTeEya razoobpasHblM BOZODOLOM MO
IaBNTEeHHEM HA pPACTBOPEI cojieil pTyTH W cepedpa, vcTaHO-
BILJI, YTO TIPH BTOM BOJIOPOJ, TAK JKe KaKk I HeKOTOpPLIe JpYy-
rHe MEeTAJIIb, BEITECHAET PTYTE H cepedpo Ha X cogei.

Pacnonaraa MeTannsl, 4 TAKIMKEe BOJOPOA OO0 UX choocod-
HOCTH BBEITECHAThL JApPYI APYra ®3 PAaAcTBOPOE cojeil,
H. H. Bexeroe cocTasmi psif, KOTOPLIN OH HA3BAJ 8bLMec-
Humenviotm padom memannos. Ilosnmee (1892 r.,
B. Hepaer) 6mimo poxasaHo, YTO BhITECHHTENLHBIH PAT
H. H. Bexeropa DpakTHYECKH COBOAIAST ¢ DSLOM, B KOTO-
poM METanNsl H BONOPOJ PACTIONOMEHE! (CIeBa HAIPABO)
B TMOPAIEEe VMEHBIIEHHS WX BOCCTAHOBHTENBHOI coocod-
HoeTH (em. § 43) mpu ¢ = 25 °C, p=101,3 xlla (1 arm) u Mo-
NAPHOH KOHIEHTPAILHHM HOHOB METanaa, paBHoR 1 mons/m.
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JTOT PAN HA3LIBAIOT INEKMPOXUMULECKUM padom Ha-
npadceHull memannos. Bel yixe 3HAKOMHINCE C 3THM PA-
40M, KOTJA PACCMATPHBAIH B3aMMOASHCTBHE KHUCJIOT C Me-
rasnamu (§ 37 w 38) 1 BRIACHMIIM, UTO C PACTEOPAME KHCJIOT
B3AMMOJIEHCTBYIOT METAJILI, KOTOPEIE PACTIONOMKEHE] JeBee
BOAOpOJA. JTO nepeoe npasuno pada Hanpaicenuil
(akmusenocmu). OHO BRINOJHAETCH ¢ cODMIOAEHHEM HEKO-
TOPBIX VCJIOBHIT, O KOTODBIX MbI TOBOPHJIHN DPAHEE.

Bmopoe npasunio pade nanparxceHuil 3axiioqaeTcs
B CHEAVIONIEM: KajK/blii METAJI BEITECHAET H3 PACTBODOB
cojeH Bce JPYTHe MeTANNBI, DACHOJOKEHHLIE TPaBEe ero
B DALY HanpAmeHWH., I10 Upasuao TaxkmKe cobilofaercs
NpPH BRIDOAHEHHH VCIIOBMIT;

a) obe conu (M pearupyionas, 0 o0pasyIOIIAACH B Pe3yib-
TATE PEAKIIHMH) TONKHEI ORITE PACTBOPHMbIMH;

0) MeTanne He IO/DKHEI B3aUMoAeHceTBOBATE ¢ BOOIL,
[O3TOMY MeTANNBI TAaBHRIX noarpyvon I w II rpynono Ile-
puopuueckoit cueremsel II. HM. Mengeneesa — miesiodYHBIe
H MEJ0YHOIEMENBHBIE — HE BRITECHHIOT APYTHE MEeTallAbl
H3 PACTROPOB COJeii.

1. Conn cpeanmne, KHCALIE ¥ OCHOBHBIE. 2. Hucconmn-
AIIHA PA3MHYHRIX rpynn codaei., 3. Tunmumsie ceoiicr-
BA CpeIHHX coJeil: BRaHMOJeHCTEHEe HX ¢ KHCJI0Ta-
MH, IEJTO0MAMH, JAPYTHMH COJAMH ¥ MeTAJLIaAMH.
4. lpa mDpaBHIa pPHAAA HANPAKEHHH (AKTHBHOCTH)
META/LIOB. 5. YeIOBHA TPOTEKAHM: peakmuili coleii
C MEeTAJLIAMH.

1 Hi nepesms GopMyT BRIDWIIATE oTHelbHD HOPMYAR CPeIHIX,
HUC/ABIX M OCHOBHEIX coJedl, gjaiiTe-HX HOSEAHHH-H_FAIIIILTE
ypaBHeHM#A ux Aucconmamu Ca(HS0,),, (CaOH),80,, Ca(NO,),,
NaH,PO,, Na,PO,, MgODHNO,.

SaxouanTe MOJAeKYIAPHEIE VRABHEHUHA BOSMOMHEIX DEAKIHE,
OpoTeRaiuuy B PAacTRODAX, W JAaTHIOHTE COOTHETCTEVIOIHE
HM HMOHHBIE VDABHEHIIH,

4) HCl + Na,S0, —* r) KNO, + NaCl —

6) H,PO, + CaCl, —* o) NaOH + FeS —

B) FeCl, + AgNO, — e) KOH + Al,(S0,), —
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i) Ca + CuCl, — ) Mg + ZnS —

3) Cu+ AgNO, —> &) Cu + Fe(NOy), —
Ecnn peaxknusn He MOMEeT 0BT OCYIMIECTBIEHa, OOBACHHTE
mo4emy.

3 K Qaﬂlr 5% -ro pacTeROpa cepHOI KMCIOTHEl TDHJIHAH HalnIToR
pacteopa HuTpaTa Bapua. Halimure Maccy BRIDABIIETO ocaIRA.

4 JanumETe YPABHEHHH PEAKOHI RCEX BOSMOMKHEIX coocobob
nonyueRHA cyandara seneza (I1).

5  Onpegenire creneny OKWCIeHNS 2eMEHTOR B COJMAX, (DOPMY.IbI
KoTopeix: Na,S0,, K,50,; Fe(NO.);, Fe(NO,),, Mg(HCO,).,
Cay(PO,),, NaHSO,, CuOHNO,.

IaiiTe HAIBAHHA COMeii.

§ T'emeTuueckasa CBA3b
42 MeX Iy KJaccaMU BeIllecTB

T'emeTHuecKol HA3EIBAIOT CBA3L MeX(ny BemecT-
BAMH PDASHEIX KIACCOB, OCHOBAHHYHI) Hia WX B3al-
MOOpeBEpAIeHHAX H OTDAMAKNIOVI) eIHHCTEO HX
NPOHCXOMIEHHA, T. €. 'EHE3HC BEIIECTR. f
RTEIARL e T LT Y e TR R R (YN PR P A T A AL TR M o raon o L T T P DI DI R TR '.'.:l

Brauane HAmM CBEAEHHA O KJACCH(IHKAIIHM BellecTE
IpejcTaABHM B BHIE CXeMEl (cXxema 1).

3HaA KIACCHEl INPOCTHIX BEINEecTB, MOKHO COCTABHTHL IBA
FeHeTHYRCKHY DAJA: 2eHemuyeckuil pad mMemanios H
ZeHeMUYecK Uil pad nemMenaiios.

ENACCHDHEAITHA HEOPTAHHYECKHX BEIILECTE Crema I

Bemecrna

s i

Hpocmuoie Croxcnbie
OKeHARD )
Hewe- Me- (ocHOBHEE QOcao- Macsy Moo nw
TAJITRI TAJLITBI .
KHCAOTHEE) BAHHA JOTEI




l'emeTHuecKui PAJ METAJIIOB OTPAMKAET B3AMMO-
CBA3EL BEIECTB PA3HLIX KIACCOB, B OCHOBY KOTO-
poii MOJI0YKeH OAWH H TOT jKe MeTasl.

PazmmaaioT AEe DPAIHOBHIHOCTH TeHETHUECHKOTO DPATS
METAJIOB.

1. Fenernuecknii pAagy METALNOB, KOTODLIM B KAUECTBE
rUIPOKCHIA COOTEETCTRYET weniownb. B obuiem Buae Tarkoi
psAL MOKeT OBITE NPeJCTABJIEH CAeIVIOIMEed Ienoykoi npe-
BPALIeHMIT:

OCHOBHEII OCHOEAHHE

MeTaNI — OKCHIT —_ {]I[EJI{‘.I‘I]::I 3 COJIb.

‘Hanpumep, reHeTHUECKHH DA KaJbIHA:

Ca — Ca0 — Ca(OH), — Cagy(PO,),.

2. lemeTHUeCKHHE DAL METANIIOE, KOTOPLIM COOTEETCTEYET
HepacmeopuMoe OCHOGAHUE. droT pAaLO Dorade reHeTHYE-
CKHMMH CBA3IAMHM, TAK HAK INOJHee OTpAMNAaeT HIelD 83duLM-
HbLX UPEeRpamieHnil (OpAMEIX ¥ obparHeix). B obmem suge
TAKOH PAJ MOXKET OBITE NPEJCTABIEH CAeAVIOMEH IenouYKoi
OIPEeBPAIIEHHH:

MeTAJJI —* OCHOBHBIH OKCHO — COJIb —*
— OCHOBAHHE ——* OCHOBHBIH OKCHIO — MeTaJll. I

Hanpumep, redeTH4ecKHi pAL MeIH:

€u — CuO — Cull, — Cu(OH), — Cu0 — Cu.

TeneTHYeCKHH PAI HEMETAJJOB OTPAMKAET B3aH-
MOCBAS3EL BEMIECTB PA3HEIX KIACCOB, B OCHOBY KO-
TOPOil MOJOMEH OJ[HH H TOT e HEMeTaJl.
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SIech TAKMKE MOMKHO BRIAEIHTE ABE PASHOBUAHOCTH.

1. TeneruueckKil pHAO HEMeTaJJIOB, KOTODBIM B Ka4YeCTBE
rEAPOKCHIA COOTBETCTBYVET PACME0PUMAA KUCAOMA, MO-
#eT GBITE OTPaKeH B BHJe TAKOH [MeNoYKH TIpeBpalIeHHI:

HEMETANI — KHCIOTHEIN OKCHO — KHCJIOTA — COJb.
Hanpumep, resernueckuii pag docdopa:
P — P,0, —> H,PO; — Cay(PO,)s.
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2. leneTHuecKWil PAJ HEMETAJIOE, KOTODPBIM COOTBETCT-
BYET HEPACMEOPUMAA KUCAOMA, MOMET OBITE TPEICTAR-
JEH ¢ NOMOIORID TAKOIH HENOYKH OPeBPAILEHI!

HEMEeTaJJI — KHCJIOTHRIN OKCHI —* COJIbE —+
— KHCGJI0TA —— KHCIOTHBIH OKCHI —F HEeMeTAJIL.

Taxk Kak U3 U3Y4YEeHHBIX HAMM KHCJIOT HEPACTBOPUMOI AB-
JAeTCA TOJLKO KPEeMHMEBAA KHCIOTa, B KAUYecTBe HpuUMepa
NocJHefHEro TeHeTHMHeCcKoro pHAAA PACCMOTDHM reHeTHue-
CKHH DAJ KPEMHEHA:

Si —> 8i0, —> Na,Si0, — H,8i0, — 8i0, —> Si.

1. 'enernueckan ceaas. 2. 'eHeTHUeCcKH# psx Merad-
JIOBE M ero pasHoBHAHoCTH. 3. TeHeTHuecKHH pam He-
METAJIOD H ero PASHOBH/THOCTH,.

® S0 EROREOOS DO ORRRARRRRERRRR OO DERERER RO

1 SanuinnTe VPaEHeAHA DEAKIHIL, ¢ TOMOUbI KOTODEIX MOACHO
OCYIIECTEATE NPEeEPANEHNA, TEHATITHE B OCHOBE NPHBEISHHELIX
FEHETHHeCKHY DALOB MeTAIOE M HemeTannos., JlaiiTe maasa-
HHA BEIIECTH, VPABHeHMA DEARLNI ¢ yuacTHeM 3ieKTpOJIHTOR
HATTHITHTE TAKKE 1 B HoHROH dopMe,

2 aﬂﬁHIIIHTE YpaBHeHHA ]]IEEK.T.'LHﬁ, C OOMOIIBHY KOTODERIX MOMHO
OCYLECTENTE CASIVIONNE TPeBpAle N
a) Li — Li,0 — LiOH — LiNOy;
6) § — S0, — H,S80, — Na,S0, — 80, — CaS0,.

YpaRHeHHA peaKIMil ¢ VYaCcTHEM SJPKTDOJIHTOE 3AMHIINTE
TAKIE B B HOHHOH fopMe.

3 Kakue U3 mepeuucieHHEX HIAE BeIECTE B3aNMOIeHcTBYIOT
¢ conAHoH Kucaoroil: Marnui, oxeng megn (II), rugpoxcng ame-
an (11}, Mens, HUTPAT Marsud, rigpokeny kemeaa (II[), oxenn
wpemansn (IV), aurpar cepefpa, cyabhig senesa (11)7
JaIHINHTe YPABHEHUA BOAMOKHEIX Deakiuil B MONeKyIADHOH
1 HoEHOH hopmax. BEenu peaxuuir #e MOTyT ORITE OCYIECTRITE-
HEl, O0BACHHTE NOYEMY,

4 Kaxie U3 NepeuncieHHnX HIDKe BellleCTB BIaNMOASHCTBYIOT
¢ THAPOKCHAOM HarTpHa: oxcng yraoepoga (IV), ruapoxcua
vansuud, oxcun menn (II), muTpar stegm (I1), xmopup ammo-
HHA, KPeMHHEBAR KHCJIOTA, CYARpaT ganna’?
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BanuiUTe YPABHeHNA BOGMOMHERIX PEAKIHH B MOJeRYIADHON
H HoHHOH fopmax. Beny peaknny He npoTexanT, o0bACHHTE
IIOHEeMY.

IafiTe onopeiegcHEA BoeX HIACCOB BEMECTE, NPHBEIeHHBIX
B cxeme Ha ¢, 226, Ha xaikie rpyinsl TeIWTCH KAMIBI Kaace
BemiecTs? .

&

§ OKuCIUTEeIBHO-
43 BOCCTAHOBHUTEJJbHLIE PEAKIIHNHT

MuorooGpasue kaaccHuxanuil XUMHYECKHX peaKIHi
00 pA3THYHBEIM NpH3HAKaM (HanpaBJeHWIO, YHCIY H CO-
CTABY PEATHDVIOIIKX M 00pPAIVIOIIHX BeNIECTE, UCIOALIOBA-
HHI0 KaTAAH3ATOPA, TenmoBoMy sdupexTy) MOMKHO NOTOJ-
HHUTE PIIE OIHUM NPH3HAKOM. JTOT OPU3IHAK — H3MeHeHHe
cTelleHH OKHCISHHA ATOMOB XHMHYECKHX 3JIEMEHTOR, 0bpa-
AVIOMIUX PEATHPYIONINE BeIeCcTRA. Hanpnmep, B PRAKOHH

1-+56=-2 +1-1 +1+5-2

AgNCL'3 + HCl = Ag(]l + HNO,

CTENEHM DKHCIEHHA aTOMOB XUMHYECKHX 2JeMeHTOR Mocie
PEAKIIHH He HaMeHHUIUCE. A BOT B APYTOH peakilMy — B3aH-
MOIeHCTEHE COMAH0N KHCIOTH ¢ II,HHHCIIM

+1=1 +2 =1

2HCI + Zn = ZnCl, + H

ATOMBEL JBYX 3JIEMEHTOB, BOJIOPOAA H DUHKA, H3MEHWIH CBOK
cTemeHH okHcaenusa: sojgopon ¢ +1 ma 0, a uuag — ¢ 0
ga +2. ClenoBaTenbHO, B 9TOH peaKiMH KaKILIH aToM BO-
[0pOJa TONYYH TI0 OJHOMY 3JIeKTPOHY

+1 = ]
2H + 2e — H,,
A KajJBIH ATOM MHHKA — OTAAT IRA 3JIeKTDOHA

il = +2
in—2e — Zn,

XUMAYECHHE PEAKIITHH, B PpPE3IVARTATE HKOTOPLIX
é OPOHMCXOIHT H3MEeHEHHE cTeneHeil oKHCIeHHA aATo-
MOB XMMHYECKHX XIeMeHTOE HJIH HOHOEB, ﬂﬁpﬂﬁ?lﬂ—
OIUX PeArdpyIONINeE BEIIECTEL, HAIBIBAIOT OKHMCJIH-
TeJABHO-BOCCTAHOBHTEILHBIMH DeaRITHAMH.
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IMon socemanosnenuem TTOHIMAIOT IPOLECE TTPHCOETH-
HEHHA BJEKTPOHOB ATOMAMM, MOHAMH HJH MOJEKYJIaMI.
CreneHs OKHCAEHUA OIPH 3TOM MOHHAKALTCH.

Hanmpumep, aroMbl HeMeTANIOE MOIYT HOPHCOEAHHATE
BIEKTPOHBL, IPEBPANIAACE NPH 3TOM B OTPHIATENbHEIE
WOHBI, T. &, BOCCTAHABIMBAACKE!:

1] -1
Cl+1e — Cl,
ATOM XJ0OpA  XJIOpPHI-MOH
1) -2
5+2¢ — 8.
ATOM CEDBl  CYALPHI-HOH
SIeKTPOHEI MOIYT OPHMCOETHHATECA H K OOJOMKHTEILHEIM
HOHAM, KOTOPLIE OIPH 3TOM DPEBPALLIAIDTCH B ATOMBI:
+E 2 il
Cu + 2e — Cu,
HoH Mmegan (II)  atom memn
3 ! 0
Fe+ 3¢ — Fe.
noH seneaa (111)  atom seneaa
[puanMars SMEeKTROHEL MOTYT H IMOJOMHUTEILHBIE HOHEI,
V KOTOPRIX IPH 3TOM CTENEHE ORHCIEHHA DOHAMASTCH:

+3 » +2
Fe +1e — Fe,

non xeneza (IIT) nox memeaa (I1)

+4 " +2
Sn + 2 — S8n,
noH onoea (IV) wown onosa (I1)

ATOMBI, MOHBI MAH MOJEKYJbl, NPHHHMAKIIHE
BIEKTPOHEI, HASBIBAIOT OKHCANTEIAMH.

HG,H ORUCACHUEM TIOHHMAIOT Opomece oTIa4YH aJeKTpo-
HOB ATOMAMM, HOHAMH HJIH MOJeKYVIAMI, HEUJIJHMEP, ATOMEI
METANIOB, TePAA NIEKTPOHBI, NREBPAITAIOTCA B IIOJOMI-
TENbLHLIE HOHEL, T. €. OKHCJIAIOTCH:

0 - +1
Na—1le —* Na,
ATOM HATPHA HOH l:lﬂ.TpHH

! Manee mur GyzeM yKa3bBATH CTENeHE OKHCICHHSA, & He 3apAAM
HOHOB, TAK HAK HX YHCIeHHBIE SHAUCHH COBOALANT.
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i o +3
Al—3e — Al
aToM ANIOMHHEA HOH ATHMHEHHA

OTaaBaATE 3EKTPOHEL MOT'YT OTPHIIATEIBHBIE HOHBL!

—1 I 0
Gl 3.0
KAOPHA-IOH  ATOM XJ0DA
-2 = 0
S —2e — 8.
CYABPHA-HOH aTOM Cephl

TE]:I.‘F[TB AJEKTPDOHEI MOTYT H HeKOTODBIE MO0 HTEIBHEIE
HOHEBI C HU3IIHMH CTEIeHAMHE OKHCISeHHA!

+1 - +2
Cu-=1e — Cu,

. woH mean (1) wos mean (I1)
+3 i +3
Fe —1le — Fe.

wou #enesa (IT) wow seneaa (III)
MosnHO OTMETHTL, HTO IIPpH 3TOM CTEODEHE OKHCIEHHA
NOBBIILIASTCH.

AToMBl, HOHBI HJIH MOJEKYJSI, OTAAIOIIHE 3JIEKT-
POHEI, HA3EIBAIOT BOCCTAHOBHTEIAMH.

OrucIeHHe BCETHA CONPOBOMKIAETCA BOCCTAHOBISHHEM
1 HaobOpoOT, T. €. OKHCAUTENbHO-BOCCTAHOBUTEILHEIE PEaK-
OIHH TPeJCTABIAIOT cob0il eIHHCTBO ABYX IPOTHBOMOJIOMN-
HEIX NPOLECCOB — OKHCIAeHUH H BoccTraHoBneHHA. Cxema
B3aMMOCBASH HIMeHeHHA CTENeHeH OKHCIEHHA ¢ IpOoIlecca-
MH OKHCJIeHHA H BOCCTAHOBIEHHA MOXeT ObiTh HpeacTaBie-
Ha TaK, Kak a0 Haobpaseno Ha cxeme 2!

MNPOIECCEI OKHMCIEHHA ¥ BOCCTAHOBIIEHHA Cxena 2
Ornenenme
-
CL . o P o : . h_
-3 =2 =1 4] +1  +2 +3
-
BocoTanopnenme
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-L DHHCJIEHN® —*
(7o) P = g ) e 1

OKHCINTENE BOCCTAHOBHTENL
| +2e |
BOCCTAHOBJIEHHE

Pue. 143, CxeMa 0RHCIHTEABHO-BOCCTRHORHTEIRHOT
]JEHI{II,IIH

B oKHCIHTENLHO-BOCCTAHOBMTENBHBIX PEAKONAX THCIO
QJIEKTPOHOE, OTJAaBAEMbIX BOCCTAHOEMTENEM, DABHO UHCTY
AIEKTPOHOB, NPHHHUMAEMbLIX OKHCIHTEIEM, T. €. cobTmIaeT-
cAa nexmponnstil danrane. Meton anextpornoro bagadca
OPHMEHAIOT A 3alHCel 3eHTPOHHERIX YPABHEHHI mpomec-
COB OKHUC/IEHHA W BOCCTAHOBIEHHA,

Hanpumep, peaknuio aloMHHUS ¢ xaopHaoM memgn (I1)
ONHUCLIBAIOT CXEMOTi:

<2 -1 0 +3 -1 0
CuCl, + Al — AICI; + Cu (puc. 143),

A DIEeKTPOHHLIE VPABHEHHSA DVIVT HMETE BUI!

dfl = EE' BEOCCTAHORAEHIE Cull 3
OHRHCIHTEh

. = O HCIEEE +3

Al —3e ———————— Al 2
BOCCTAHOBHTENR

MonerynapHoe ypaBHeHHe 3TOH peaKIlMM HANTHCATE Ve
HECIOHO, TaK Kak KoaQpuiiuenTs! A8 Hero OVAVT B3ATH
H3 MIEKTPOHHBIX VDABHEeHMIL:

3CuCl, + 2Al = 2A1CI, + 3Cu.

[Mokasxem, Kax ¢ MIOMOLIBIO METOAA AIEKTPOHHOrG GanaHea
MOYKHO PACCTABHTE KO3(PHIIMEHTL! B VPABHEHHH CIIOMHON
OKHCIHTENLHO-BOCCTAHOBHTENEHON peaxnun. Kar BeI moM-
HHTE, MePREoe NPABHI0 PHAIA HATDAMEHHH MeTALIOR O B3al-
MOAEHCTENH METAIJIOB ¢ PACTEOPAMH KHCJIOT HE PACHPOCTPA-
HAJTOCH HA CEPHVIO KHCI0TY KOHIEHTPHPOBAHHYIO H A30THYVIO
KHUCAOTY 110001 KOHIIEHTPALLUH.
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B oramuue OT COMAHON KHCIOTEI, B KOTODOH OKMCIHTE-
JieM ATOMOB MeTanna OBLIH KATHOHBI BOAOpOIA, B KOHIEH-
TPHPOEAHHOH CEepHOIT M a30THOI KHCIOTAX OKHCIHTENdMU
ABJAIOTCA ATOMEI CEPRI B a30Ta H3 CyJb@AaT-HOHOB M HH-
tpar-HoHOB. Ilpatomy konuenTpuposansas H,S0, n HNO,
M000iT KOHIEHTPAILAM B3aHMOJEHCTEYIOT € MeTAJNIaMi,
CTOATMMM B PANY HANpAMKEHHWH Kaxk 10 BOJAOpOAa, Tak H
[ocJie Hero, BOCCTaHABANBAACh npH aToM Ao SOy, NO 1 1. 1.
Hanpumep, NpH BIaHMOIeHCTEHHN pasbaBIeHHONR A30THONM
KICTOTHl ¢ MEARIO Doayuaerca HurpaTr Menn (II), oxkeun aso-
ta (II) u Boma. 3anumenm (PopMyJabl HCXOAHBEIX BeIIeCTE
1 IPOAVKTOR PeaKilMy ¢ VKAZAHNEM CTelleHell OKHCIeHNA:

+1+5-2 ] 2 s e +g=2 #1 -2
HNO, + Cu — Cu(NO,), + NO + H,0.

[MoguepKHEM 3HAKH XHMHAYECKHX JJEMeHTOB, H3MeHHB-

[IMX CBOM CTENeHH OKHCIeHnA:

+5 [1] 2 2
HNO, + Cu — Cu(NOy), + NO + H,0.

CocTaEnM pAeKTPOHHEE YDaBHEHHA, T. €. OTPasiM IpoIec-
¢hl OTIAYH U IPUCOSIHHEHH aIeKTPDOHOB!

+& 40
—  wOCCTAROEIEHE
Nige —————nlN 2
OHUCIHTE L
0 +2
Hia OHHCJIEHHE
Cu — 2e —=————Cu ] 3
BOCCTAHOEHTENE

0

Banumenm koaddunuenr 3 nepes Cu w nepex GopmMynon

+2
aurTpara mean (II), 8 xoropom Cu, TaK KaK ¢ TAKUMY 3HAYe-
HHUAMH CTeleHell OKHCIeHHs MeQb BCTPEYaeTCA 1O OZHOMY
pasy. KoadibuiuenT 2 sanuiiemM ToJpKO Hepen (popMy.J1oif
+2

peiecTBa ¢ N, TAK KAK BTO 3HAYEHHE CTENEHH OKHCIeHHA
JUISL A30TA B CXeMe PeaKIHM BCTPeYaeTCH TOJBKO OIHH pas,

=0

a sor nepen HNO, xosppunment 2 He samuilie, wbo N
serpedaertca eute pas B dopmyae Cu(NOy),. Hama sanmck
OpUMeT BH:

HNO, + 3Cu — 3Cu(NOy), + 2NO + H,0.
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Teneps ypasHsaeM 4YHCJI0 ATOMOE a3ora. [locnme peakmum
oHO paBHo 3+2 = 6 nua Cu(NO;), nw eme 2 aroma uz 2NO,
Bcero 8.

[Toaromy nepex HNO, sanumem koapduunenr 8:

8HNO; + 3Cu — 3Cu(NO,), + 2NO + H,0

H YVPABHAEM HHCJIO ATOMORB BOJODOMA

[IpoRepHM NOpPaBHALHOCTE PACCTAHOBEH Ko3(hhHIIMEeHTOB,
OOJACYHTAB YHCJIO ATOMOB KHCJIODOMA M0 M IIOCHEe PeaKIIHH:
40 peaxnun — 24 aroma 1 moche peaknuu — 24 aroma. Ko-
athPUIHMEHETEL PACCTABIEHK NPABHNLHO, MO3ITOMY 3aMEHHM
B YPaBHEeHHH CTDEJKY Ha 3HAK paBeHCTBa:

8HNO, + 3Cu = 3Cu(NO,), + 2NO + 4H,0,

3Haa (GOpMYNY BELIecTBA M OIpefenHB cTenNeHH OKHCIe-
HHA ATOMOB XHMHYECKHX 3JJEMEeHTORE B HeM, HETPVIHO TPEe-
CKa3aTh, KAKHE CBOHCTBA OyJeT NpPOABIATE KAXKALIH ale-
MEHT M BELIeCTEO B HEJ0M: OKHCIHTENLHBIE KM BOCCTA-
HOBHTeNnbHEIE. Hanpumep, asoT B a30THOH KHCIOTE MMeer

MaKCHMAaJbHOEe 3IHAYEHHE CTENeHH OKHCJEeHHA +5, T.e. OH
+a
«TIOTEPAJi» BCE 3JIEKTDOHEI, MO3TOMY N B 830THOH KHCIOTE

OyieT NPOABAATE TONLKO OKHCAHTENbHEEIE cBOlicTEAa. A30OT B
—3+1
amvMuake NH,; umeer MuUHHMaNTbHOE 3HAYEHHE CTEMNEHH

OKHCJIEHHA —3, T. €. OH HE CMOKET IPHHATH Golbiire HI OX-
HOTO 3JeKTpOHa, H N03TOMY AMMHAK OVIeT OPOABIATE TOMhL-

KO BOCCTAHOBUTENbHBIE CBOHCTEA.
+8=2
I pyroit npumep — oxeug azora (II) NO. Asor 8 atoMm co-
eIMHEHHH HMeeT IPOMEeXYTOIHOE 3HAUEHHE CTENeHH OKHC-
JIEHHA W [03TOMY MOKET NPOABIATE KAK OKHCIAHTEIbLHLIe

e 0 +2 = -3
(ranpumep: N + 2e — N uwim N + 5¢ — N), Tax u Boc-

+8 +
cranoBuTensHEE (HanpuMep: N — 2¢ — D&} CBOHCTEA.
[Mpusenem npuUMepsl Ba)XHENIIHX BoCCTaHOBUTeNell u
OHEHCITHTeJIeH.
BoccTaHOBHTENH: AKTHEHEIE METAJJIBL, BOJODPOM, VIOJb,
oxkcuy yriaepoga (II) CO, ceposomopos H,S, ammuax NH,
BT, O,
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Ormneanrenu: KHCIOpoJ, raioressr; azoraas HNO; u cep-
nas H,50, kucnoTel, nepmanragar kanua KMnO, u ap.

1. OKHCANTENBHO-BOCCTAHOBHTENEHEIE PeAKIHH.
2, ORHCANTEAR U BOCCTAHOBHTENL, OKHCJIEHHE H BOC-
cranopjieAne. 3. Meroa aneKkTpoHHOrO DajaHca.

EEEEEEEENEEEEREESRERRR R R R R R NN NN R ENEHNNENENRHES..]

1 Karwe wa pearmuil, YPABHEHMS HOTODPRIX SAMHCAHE] HIEE,
OTHOCHT & ORHCIHTENBHO-BOCCTAROBHTENRHEIM ?

a) CaC0, < Ca0 + CO,;

6) CO, + 2Mg = 2Mg0 + C;
8) Ba(NO,), + Na,80, = 2NaNO, + BaS0,;

r) 2Al + Cr,0, = AL,0, + 2Cr.

Ins 0KHCAHTENBHO-BOCCTAHOBHTENLHEIX DEAKIHH YRIHTE
OKHCARTENL H BOCCTAHOBHTENE, NPOUECCHl OKHCTSHHS H BOOC-
CTAHOBJACHISA, COCTABRTE AMEKTPOHHLIE VDABHEHNA.

9 TaiiTe XapakTepHCTHKY PEAKINH CHHTe3a AMMHAKA 110 BCEM
MIVUEHHEIM BAMH ODHEHAKAM KIACCHDMHAIHM XHMIHECKNX
DEAKITHIT.

3 Ha crnepayiomux yreeps#IeHnil BrI0epHTe HCTHHARIE!

4) ¥ ORHCANTENBHO-BOCCTAHOBHTEMEHEM DYVT OTHOCHTROR Bee
PEAKITHE HOHHOTO oDMena;

B) Boe peariuH HOHHOrD obMeHA He OVIVT ABAATRCH OWHCIH-
TEIBHO-BOCCTAHORATEILHEING

E) BCE PEAKIINH 38MENIeHHA ABIAWTCA OKHCIHTENIBEHO-BOCCTA-
HOBHTEIBHBIMH;

r) TONBKO HEKOTOPBIE PDEAKIIHY 3AMENeHHMA ABMAIOTCA OKHCAN-
TEABHO-BOCCTAHOBHTENBHEIMH DEARIIILAMI;

) K ORHCANTEIBHO-BOCCTAHOEUTENEHEIM DeaKOHAM OTHOCAT T8
PEAKIHN COSIUHEHIA H PASIOKEHHA, B HOTODEIX VHACTEYET
¥0TH OBl OTHO TPOCTOE BellecTHo;

e) BCe PeAKIIMH PASIOMEHHA U CORIHHEHNA He ABIAITCH 0KHC-
AHTENRHO-BOCCTAHOBATEALHEIMH.

ODocHYIITE CEOI0 TOYKY ZPEHHH, JOHAMUTE ee ODHMepamMi

YpABHEeHWH pearinii.

4 CornacHsl 1 BeI ¢ yTREpIRAeEHEM, uTo HNO, npoasiaer roiib-
KO OKHCIHTeNBHBIE cBOiicTBa, & NH, — Tongeko BOCCTAHOBM-
reiasasle? Oreer obocHYHTE.
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Haxoe ns semects — ceposojopos H,S n cepHas mHcho-
Ta H,50, — npoAsiAeT TOJAbKO OKHCIATENbHBIE MW TOXLHO
soccTaHoBUTEe I bHbe caoterEa? [Tousmy?

OGocayitTe reane, uro S0, Moxer DRITE M OKHCIHTENRM, W BOC-
CTAHOBHTENEM,

Paccransre ROMPHUIHeHTE METOAOM IIEKTROHHOTe OajaHca
B CHeAVIONINX CXEMAX PearIinii:

a) NH; + 0, — NO + H,0;

6) Al + I, — Allg;

B} HNOQ, + P + H,O0 — H,PO, + NO;

r) HCl + EMn0O,; — Cl, + KCI + MnCl, + H,0.

Hazosnre oKHCIHTEAR B PEAKONAX BIANMOOeHCTBHA HHHEEA
C CONAHOR H azorHol wxcaoramu. oA mocoenHed peakimuH
HCIOALIVATE AHATOTHIO BIAHMOIeHCTBEHA A30THOH HHCIOTHI
C MEJILID.




['maBa celbMad

CroOicTBa DBIEKTPONUTOB
(xuMUYeCKU IPaAKTUKYM)

IpakTuueckas pabora N6

WNorHBIE peakum

'Gnmm 1

O6unapyocenue cyrv@am-uonos SO5~

B ogsy npobupry maneiTe 1—2 mu pacrsopa cyviabdara
HATpHUHA, a B ApYryw — 1—2 M pacrsopa cyabdara Kamus.
B ofie mpobupru 0o Kaniaam AoDaBeTE DPACTEOD XJIODHAA
bapuna. O0BACHATE HADIIOIAEMOER,

CocraBbTe YPABHEHHH 3JeKTPONUTHUECKOH AMCCOIMA-
IHH B3ATHIX coJell W VpaBHEeHHe peakinuu o0MeHa. 3amH-
IIHTE TIOJHOE W COKPANIEeHHOe WOHHEIE YVDaABHEHHA pPeak-
ILHH.

EakxHe cORIHHEHHA MOrYT CAVIKHTE PEAKTHBOM HA HOHEI
Gapusa Ba®*?

B dem cymuEocTs 00HADY/KEHHA HOHOE ¢ HOMOIULID DEaK-
THEA?

Onwmm 2

Ob6napyscenue xnopud-uonos Cl”

Ilo Tabnawume pacTBOPHMOCTH BEIACHHTE, KAaKUe COJIH, CO-
nep;xamniie xaopuzg-uon Cl-, HepacTEOpHME! (MalopacTBODH-
mei). [Ipy nomMomy MMemIMMUXCH YV BAC DEAKTHBOB JOKAMIM-
Te, YTO B DACTBODE XJODHAA HATPHUA MNPUCYTCTBYIOT XJO-
PH-HOHEL.

CocTaBeTe ypaBHeHHA JHCCONHALNH cojieil, peaknumn ob-
MeHa B NoJHBIe M COKpaleHHble HOHHBIE YPABHEHNA IPOBe-
JeHHEIX peariiuii.
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Onvem 3

Obrapyxcenue cyavpam-uonoe SO~
u xaopud-uonos Cl-

B nByx mpobupkax cofgep:aTcs PACTBOPHEI XJODHIA Ka-
nuda ¥ eyaepara Marana. C ToMOIbO KAKHX PeaKIIil MO-
HO OKA3ATE, YTO B OAHOH MPOGHpKe HAXOIHTCA PACTBOD XJI0-
PHIA KalKd, a B ApYTof — pacTeop cyiabdaTra Margua?

Pacreop uz meproil npofUpKH pasaenuTe DONOIaAM H IIe-
peneiite 8 gee npodupku. [puneiite B ogny DpodHpKY pac-
TBOD HUTpaTa ceHHNA (II), B Apyryio — pacrsop xnopuga 6a-
pusA. B xaxoil ua npobupox smman ocamor? Karas ma co-
neit — KCl man MgSO, — cogepsxures B nepsoii mpobupxe?

Pacteop u3 Bropoi npofHpKH HensrraiiTe Ha IPUCYTCTBHE
aHWOHA, He o0HApY:KeHHOro B nepBoil npobupke. Jna atoro
K HCOBITYEMOMY DACTBODPY HPHIEHTE PACTBOD HUTPATA CBHH-
ua (II). ObsacENTEe HAONIOTAEMOE.

CocraBpTe ypapHeHHS peakIHil o0MeHA TPOBENEHHEIX Ba-
MH DEAKIWH ¥ DONHBIE W COKPALIEHHLIE HOHHEIE YPABHEHHA
pearnuil obHADVIHeHHA HOHOR.

Oneem 4

[IpogenaiiTe peaknuy, TOATBEDAIAIIINE KaUecTBEHHBII
COCTAB CHeAYIOIIHX BENIECTB: a) xnopuga dapus; 6) cyabha-
Ta MAUHHA; B) Kapbodara aMMoHHA. 1% BMIDOTHEHHA 3T0-
I'0 ONBITA HCHOJb3YiiTe Tadbnmmy 12.

OIIPEIENTEHHE HOHOR Tatauuya 12
Ompenense- Hon, 2 Peayﬂb'rarmh
i HUIMOJIRIY MBI KAYMECTBEHEOR
MBIH HOH
LA onpegenaenna PeaRIHK
H* Hugurarops: HMamMenenue oxpack
Agt Cl- Benniil ocamgox
Cu?! OH- TomxyGoil ocago
Cuf* 52 YepaEIl ocanox
Feit OH- SesIeHOBATEIT OCAN0K,
KOTOPLHE ¢ TENeHHEM
BEpeMeHy OypeeT




Orxonvanue mada. 12

Oupenpics nmuf}c:;“:mmi'r Rl;z:i;l:::;?ﬁ
MBIH HOH ¥
AR onpeneIenna pearmun
Fedt OH- Ocagor Byporo neera
Znt OH- Benwiil ocagox, IpH HabeIT-
RE MEJOYH DACTRODALTCA
Ald+ OH- Beawrii seneobpasgnlii
OCan0E, KOTODRI TP
ua3beiTEe OH™ pacreopaercs
NH; OH~ damax aMMHAKA
Ba®t 8503 Bearlit ocagor
- OxpaIIHBAHKE [IIAMEHN
B ¥eJTo-3e/eHblH IEeT
Cas* Co%- Benrklii ocagox
OrpamiBaHEe [LIAMEHN
B KHPOWYHO-KPACHLI [iEeT
Na® OkpamusaHye IIaAMERT
B MEJTHIH IIBET
K! Orpammeanie mIaMeHn
8 I HOETOREIH HMEST
(2epes nobaALTOBOE CTEKIO)
cl- Ag? Benstii ocagok
Br- Agt sHenropaTeril ocanok
I Ag’ Hlenreiit ocanon
803~ H* Bripenenne SO, — raza
C PE3HHMM 3a0axomM, obec-
OESTHBAKMIM PACTEOD QyE-
CHHA U (QHOISTOBRIX YePHU
Co3- H* Brigenenne rasa bDes sanaxa,
BEILIBAWOIEETO TOMYTHEHHE
HEBECTHOBON BOgRLL
NOz H,80, .00y ¥ Cu | Buigenenwe Gyporo rasa
B0%- Ba?t Benslil ocalok
PO§- Apt Henrnii ocanok
OH- HagnraTopel HameneHue oRpacKy
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[IpakTHUueckass pabora N7

YcnoBus NIPOTEeKaHUA
XUMHAYECKUX peakI[nui
MeKIy pacTBOpaMu
9JIEKTPOJIUTOB 0 KOHILA

Oneem 1

BoasmuTe TpH OpofpPKHY M HANSHTE B KAMKIVIO TI0 2—8 NI
pacreopa: 8 1-10 — cyashara mean (1), Bo 2-10 — xaopuga
KalHd, B 3-10 — cyIs(paTa ATIOMIHENAA, 3aTeM B KAXKIVI0 TIPO-
fupxy gofasere: B 1-10 HEMHOIO PACTBOPA THAPOKCHIA HAT-
pH#A, BO 2-10 — pacTBopa thocaTa HATPHA, 4 B 3-10 — pact-
Bopa xnopuna Gapua. Yro gabawgaere?

CocraBeTe MOJEKYJIAPHBIE U HOHHBIE YDABHEHHA peak-
npin. Coemnaiire BLIBOM.

Oneem 2

B nee npobupkn HameidTe no 2—3 MO DACTEOROB CYJIk{(H-
TA HATPHA W KApDOHATA HATDHUA COOTBETCTEEHHO. 3aTeM ITpH-
JeliTe B KAXKIVI0 M3 HAX PACTEOP A30THOH KHCOIOTEL HYTo Ha-
dawogaere?

CocTaBbTe MOMCKYIAPHBIC H MOHHLIE VDABHEHWSI pPeak-
nuii. CoenaliTe BEIBOM.

Onwem 3

B oany npofupky Hageiite 3—4 MJ pacTBOpa THAPOKCHIA
HaTpHA W gofaeBbTe gBe-TpH Eaman dexnondTanenHa. Pac-
TBOD HpHolpeTaeT MAJMHOBBIN BeT. daTeM HpHIeHTE COMM-
HVI) EHCIOTY MJIM DACTEOD CEpPHOI KHCOIOTE 10 0DeCIIBEYH-
BAHMA,

B npyryw npobupky Hameitre npuMepHo 2—3 MJ cyabsdara
sveau (I1) 1 nobaBbTe HEMHOTO PACTBODA FHIPOKCH 18 HATDHA.
Obpaayerea roayboi ocajor rujapokcuma memu (II). IIpu-
aefTe B apofUpRY CEPHYID KMCIOTY 10 PACTEOPEHHA OCAlKa.

CocraesTe YpaBHEHHA NPOHCKOAAIIHX DEakIIMi B MoOJe-
KEyAspHOM H HWoHHOM BHIe. IloacHure, nmodemy B nepsoil
npofupKe TponN3onLIo obecnseunBanne, a BO BTopolf — pac-
reopenue ocanka. Kaxusm obuum ceoiicrsom obnagaioT pac-
TBOPHUMEIE ¥ HEPACTBOPHMEIE OCHORAHUA?
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[IpakTuUdeckas pabora N 8

CgroiicTBa KHCJOT,
OCHOBAHWI, OKCHULOB U COJIEH

Jadanue 1

QeyIecTENTE PeAKIIUY, XADAKTEPHIYIOIHNe XUMHIYeCKHIE
cEOHCTBA:

a) comAno KUcaoTs (1-if BApHAHT);

@) pacTBEOpA CEpPHOIl KUCIOTH (2-i BapHAaHT).

BanuIINTe VPABHEHUA NTPOAeIaHHBIX BAMH PEAKITHIT B MO-
JACKYJIAPHOI U HOHHOH QopMmax. Peakuyio ¢ MeTanmIoM pac-
CMOTPUTE KaK OKHCAUTeNBRHO-BOCCTAHOBHTENLHYIO.

Sadanue 2

Ilpogenaiite peaknii, XapaxkTepHayOIIHe XUMHYeCHHE
cROficTEA pacTBOPA MHUApoKcHAa HATPHA (1-if papuanT).

TMoaxyunre runpokcna sxeaesa (III) peaknmen obmena
W OCYINECTEMTE PeakiliH, XapakTepHsyIoNHe ero XuMutde-
cxue cpolicTsa (2-if BApHAHT).

BanHoIuTe VPaBHeHHA POAENaHHEIX BAMH Deakiiil B Mo-
AeKyJIAPHOI 1 MOHHOH (opMax.

Sadanue 3

TMoavaure oxcua cepel (IV) u mpojenaiite peaknnm, xa-
pAKTEePHAYIOIIME 70 XHMHYECKHe CBOCTRa (1-i1 BApHAHT).

[MpogenaiiTe peaxnuH, XapakTepH3yIOmiHe XHMHUeCKMe
eBoilcTBA OKcHaa Kanenus (2-i Bapmanr).

ZanmmuTe YPABHEHHS PeaKIHi B MONEKYJIAPHOH W HOH-
HOH (popMax, ecjii 3T0 BOZMOMKHO.

Jadanue 4

TlpojenaiiTe peaKnUM, XapakTepHsyomue XHMHYECKHE
cBOilcTBa:

a) xnopuaa scenesa (II) (1-if sapuant);

6) xaopuaa mean (II) (2-i1 Bapuanr).

BanuImuTe ypaBHeHNA PeaKIHil B MOJeKyIAPHOH 1 HOH-
goil (hopmax. Peaknmum ¢ yyacTHeM MeTaala PaccMOTpHTE
KAK OKHCANTelILHO-BOCCTAHOBHTEIBHBIE,

16 Fadipueaan, & . E‘Ff
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MpakTudeckasa pabora 9

Pemrenne
SKCIIEDUMEHTAJBHEBIX 3aIad

1. Haneiite B npobupky 1—2 M0 KOHIEHTPHPOBAHHOTO
PACTEODA CEPHOH KHCIOTHEI H OOVCTHTE B Hee TpaHyiay
nuaka, CocTaBbTe ypaBHEHHE DEAKIHH B MOJEKVJISPHOM H
HOHHOM BHAAX, DIOKAMHTE DepeXol aekTpoHos. YTo B aToi
pPeaKi Uy ABIAeTCA OKHCIHTeeM?

2. B mecTH npofHpKax HAXOLATCA PACTBODHI XJODHAA
maraudA. B Kamayvio 13 npobHpoK nociefoBaATEBHO TPHIeH-
T CAeIVIOOINe DACTEODED: a) THAPOKCHT HATPHA; B) cyaegarT
KanHsd; B) KaploHAT HATPMA; T) HUTPAT HHHKA; 1) docdar
KAanuda; ) cyaeug HaTpad.

CocraBrTe YpaBEHEeHHA DEAKIHIH, NMPOTEKAKIIHX 0 KOH-
04, B MOJEKYIAPHOM H HOHHOM BHAAX.

3. llaHbI pacTBOpELL: a) KapboHAT KaIuA H CONAHAR KHUCJI0-
Ta; 6) cyastag HATPHA W CEPHAA KHCIOTA; B) XJI0DH] IHHEKA
H a30THasg KUCHO0Ta; I') cyab(MHUT HATPUA H CEDHASA KHCJIOTA;
n) eynndar menu (I1) 1 azorHAA KHCIOTA.

CreiiTe monapHO 3TH PacTBOPHLI, HEMHOrO HarpeiiTe W oc-
TOPOMKHO ONPeJeHTe [0 3a0axy, B KAKHX CAYYafgXx Peakiiny
IPOTEKAIOT N0 KOHIA u nouemy. CocTapbTeé VDABHCHHA CO-
OTBETCTEVIOIIHX PEAKIIHH B MOJeKVIADHOM M HOHHOM BH-
Aax.

4, OcymecTBHTe PEAKIIHH, CXEMEI KOTOPBIX:

a) Ba?* + COZ- — BaCO,!;

6) 2H* + CO§~ — CO,t + H,0;

) H" + OH- — H,0;

r) Fe? — Fe?*;

1) CuO — Cu?t;

e) Pb2*+ 4+ §2- — PhS|.

3. IlponenaiiTe peaKIHEH MeXAY CIeJVIOIMIMMH BellecT-
BAMM:

4) cepoBOAOPOAHOH M XJIOPHOH Bogoii;

6) pacTEOPOM HOANAA KAJHA H XJIOPHOH BOAOMH;

B) COIAHOH KHCJIOTOH H AMIOMHUHEEM;

&gz
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') KOHIEHTPHUPOBAHHON CepHOl KMCIOTO W Measio (mpu
HArpeBaAHHK).

CocTaseTe VPaABHEHHA peaEuHﬁ, NOHKAAHATE TIepexon
JIEKTPOHOB. UT0 ABIAETCHA OKHCAHTEIEM H UTO — BOCCTA-
HOBHTEIEM?

6. ITone3yACE PACTEBOPAMY M BEINECTEAMH, HAXOIATITHMH-
CH HA CTOJe, MONYYHTEe:

a) ruppokcny eneaa (I1I);

0) cynsdmg menn (11);

B) oxcug cepont (IV):

r) kapboHAT MATHHA;

I) CEMHEI.

CocrasbTe MOJIEKYJIADHBIE M HOHHBIE YDABHEHUA COOTBET-
CTBYIOIHX PeakIui.

— e —————— g —




['marpa BoOChrMAa4d

[IopTpeTHaA raneped
BEJIMKNX XUMUIKOR

Ilapamensc
(1493—1541)

 EEEE R R R RS RENEERRE RN RA SRR N RN NN

Or pomgmaca B [lseiimapun.
B TpuanmatuieTHEM BO3pacTe yie
npuobpes PenyTalHIo 3aMedaTelb-
HOTO Bpadya, HANHCAN MHOI'O CO4YH-
HEeHHIl 10 MeNHIMHE M (apMAaKOJI0-
riug. CROM JHH OKOHYMI B HHIETE
B ABCTPHIICKOM Topojie 3ansubypr.
O ero XH3HM COXPAaHWIOCHE MAJO
ceegeHnii. Ero sactoamee uma DOu-
aunn Avpeon Teothpacr Bowmbact
tou Norerreiim,

[MapauenscoM (MTO B DEPEBOJie © JATHHCKOTO O3HAYaET
«CBepPXDIAropoIHEIHs ) €10 HAZSBANH COBPEMEHHUKH,

[Tapauense BollIeNn B MCTOPUIO HAVKH KAK OCHOBATEIh fAT-
POXHMHH, HJIH HATPOXHMMH (OT rpetd. uampoc — Bpad).
«5l MATPOXUMHK, — TOBOPHJI OH, — HOCKOJBKY 3HAI W XH-
MW, H MeJUIHHY». [0 ero MHeHHIO, «HACTOALIANA OEIb XH-
MHHT 3aKJII0YAETCA He B M3roTOBJIEHHH 300T4, 4 B IPHTOTOR-
neHNK NexkapceTes. Ilapanensec cienan NONBITKY CO3AATE HO-
BOE VUYeHHE 0 XHMHYECKHMX 9JeMEeHTAX M XHMHUYECKHX
nporeccax. B OCHOBY 8TOro yueHHs OH MOJOMKUI HOBLIE
npefcTapieHnd o anemerTax. [lapanense cuuTan: aTxuMHa-
TecKHe TPH ¢«OCHOBHBIE HaYajar» BCex MeTanltos (pTyvTs, Ce-
pa M COJb) COIEPIKATCA M B JKUBLIX opranusmax. Bee Gonea-
HH ODBACHAKTCH HAPYIICHMEM PpPABHOBECHH BTHX HAYAT
B OpraHax >KHUBOTHBIX H dHenosexa., Ero maeu coocoborso-
BANMH ORICTPOMY PASENTHI (DAPMAKOJIOIHH — HAVEH O Jde-
KAPCTBEHHBIX BENIECTBAX M UX JeHCTEMH Ha OpPraHuaM.

Ilapamense 6L XUMHKOM, TI0 TEM BPEMEHAM BeChMA apy-
JupoBanusiM. B ero Tpyaax cojgep:karca HEHHEIE CBEIeHNA
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0 CBOHCTBAX pA3JHYHBIX BeIIECTB, HX OTAHYHAX JApYr
OT APVYTA U JaHO ONHCAHHE PA3HEIX XUMHYECKHX OIepaiui.
Ho B 70 e BpeMs OH BEpHJL B [IPpEeEpaleHue METAJIIOR ¢ IOo-
MOOIeH (hunocohekoro kamaa, Ouedkb ClI0MEH A3BIK €ro Co-
MHeHN, OHH HACBIOIEHBEI (GAHTACTHYECKHMHE 1 MHCTHYE-
cxuMH obpasaMu, U OJHOZHAYHO UCTOJIKOBATE HX TEKCT YAC-
TO HEBOIMOHCHO.

V Ilapauensca Obuto MHOTO mnociefosareneid. Harpoxu-
MHA, 0CODEHHO VUEHHE 0 MKUIHEHHLIX ITPOIeccax, H3MeHuIa
drapMamiio W ANTEKADCEYI0 NMPaKTHEY. AnTexkapd Hauaan
NPOBOAUTE XUMHUECKHE SKCIePHMEHTHI H HCIIOJIL30BaTh 110-
JIVUeHHBIE 3HAHUA OPH COCTABAEHHH JexapcTs. OHH JeiicT-
BOBATH HA OCHOBE CAMOTD BAXCHOTID MOJOHKeHHA HATPOXHMH-
KOB: YTBep:AeHHA 0 XUMHYECKOH NPHPOAe NPOTEKAIHX
B, OPraHH3Me He/IOBeKA TMPONEccOB M BO3MOMKHOCTH BO3Jeil-
CTBOBATL HA HUX BeIIeCTBAMM.

HaTpoxMMHEKH-yUeHBIe 33T0AHIN OCHOBEI AKCIIEPHMEHTA
B XMMUU H OTKPBIJIN TEM CAMBIM IIYTh K CO3JAHHUIO XHMHYE-
CKIX Teopmii.

[ T EEEER R R A EEEERE RN RN RRR R RN R RN R R RN RNE RN RN ENENENNNERRESHN.]

1 Karx BRl cUMTACTE, KAKAH Hedb DIATODOIHEE V XMMHH KAK HAY-
KU Ta, KOTOPYIO BEIABMIANN ANXHMHKN, HIH Ta, KOTOPYVIO CTAa-
el nepen narpoxumuei [Mapameasc? Jafite goxasarTelbHLIH
OTEET,

9 CipopuyaupyiiTe caMoe BajRHOE NOJ0MKEHNE, HA OCHORE KOTO-
pora geifcroBamy HaTpoxumuil, Henonsaya smamma oo Q-
AMONOrHY THIIEBAPEHNA Uel0BeKA, NOKAMHTE €rd Npasnib-
HOCT.

3 HarpoxuMuKN MOHUMATH 3SKCHEDHMEHT HAK [OCTPOSHHOE
no zapases ODMYMAHHOMY OJAHY WCCIeJOBAHHE — +BOMPOC
npHpofes. llpuseiTe IPIMepEs! OIBITOB!

a) AeMOHCTPAHOHHOTO, TPOBEIEHHOD VIHTEIeM;
B) mafopaTopHOTD, TROAEMAHHOrO BAMH JHYHGO, — HKOTOPhI®
BRLAK [IOCTPOSHEL TRK JHe.

4 I{ayx HAIEIBAIOT BpaYeil, KOTOpBIE fe4aT G0JBHEIX B OCHOBHOM:
a) JIeKApPCTEAMH, MOIYUEHHBEIMI C MOMOILE XHMHYECHHX De-
AKIHI HA (QADMALESETHUYECKHX OPEANPHATHAX; @) rpaBami,
MHHEDAJAMI H JPYrHME BENECTEAMI ORHPOIHONO IPOHCKOMN-
IeHHA; B) cBOEH sHeprHeil, Wil Myshixoi, R QHIHYecKaMH
BoafeficTEUAME HA TO3ROHOMHIE, cyeTaBe? Kak Bol cunTaere,
KAKHEe 13 3THX Bpaueil apaaores noclegoparenami [lapanedis-
ea B Ooaswieil Mepe, genm see ocransHeie? (TIpn saTpyaHeRuAX
KOHCVABTHDYIITEOh ¢ TORAPMITAMH, DOOWTEIAMIL, YHUTENIAMI. )
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Po6epr Boiins
(1627—1691)

AHIINHCKUHA (DUBHK M XUMHK,
CJIHH H3 TBEODIIOB HAYYHONH XMMHIM,
coajaTe/lk M MHOTQIETHHH Npesu-
nesT JIOHIOHCKOrO KOpPOJeBCKOTO
obmiectsa (c 1663).

«BoHaE fmenaeT M3 XuUMHHA Hay-
KY?® — TAK OUEHHJ MBICIUTENE
BEJA] BEMHKOI0 AHTIHACKOTD yue-
HOPO E CTAHOBJIEHUE XHMWAH.

Yixe B meproid XHMHUYecKo pa-
Gore — wmEWre «XuUMuK-ckentur: (1661) mMomomoit yue-
HBIH BBICKAZAT MHEHHE, UTO XHMHA HMeeT coDCTBeHHLIE Le-
JH WM 3ajaud, a He fABIfAercs cobpaHWMeM MeTO[0B TPHTO-
TOBJIEHHA JIEKADPCTE MIIH H3BJIeYEHMH W NpPeRpalleHHUs Me-
Tannoe. I'maBHo# 3agasell XMMAM, Do MHesuw P, Boitnd,
ABJIABTCA OTBET HA OCHOBHOIH BONPOG, BOJNHOBABINMH yue-
HEIX HA OPOTAMEHNH MHOMHMX BEKOB: W3 4ero COCTOHRT Ma-
TepHaJAbHEII MHD, KaK COCTAB BeILECTB BAHAET HA X CBOIl-
cTEa?

P. Boiink cunTan, uTo Bee TeNa OKPY:AAOIIEro MUpPA Co-
CTOAT H3 3JAeMEHMOE — MeIRUYaHIINX SHCIepHMEeHTAIBHO
00HADYXMBAEMEBIX YacTel BeimecTsa. Jaemenmbt P. Boiina
OTJIHYAKTCA OT (PAHTACTHYECKHX IJAeMeHmMos —  id-
wecme, Ha4al, NPUHYUNOS ANXHMHKOB H HATPOXHMMHKOB
HE TOJbKO MATEPHANRHOCTBIO, HO H cocTaBoM. OHM cocToaT
u3 Donee MeJIKHUX 4acTHI, — Ipoobpasos cOBPEMEHHBIX ATO-
MOE (MepeuyHbLY Hacmuy) " MOXeRya (ropnyckili).
«JIEMEHTHI COCTOAT H3 ONPEeNeHHBIX H IePBUYHEIX COeTH-
HeHUil MempuadImnux yacTun martepuns. Kopnyexkynapeas
Teopua P. Boitna, no cymecrey, 6bl1a nepeoii HayuHoil Teo-
pHel coCTapa BEIIecTBA. XOTA B 3TOH TEOPHH OTCYTCTBOBAJIA
BaxkHeHNIad XapaKkTepHCTHKA BeINecTBa — Macca, sHaue-
HHUe KOPOycKyJIApHoH Teopun P, Boiins nis passuTusa xu-
mun Benuko, OHa NO3BOMMIA PACCMATDPHBATE DEANBHBIH CO-
CTAB M AHAIH3HPOBATE XUMHYECKHE CBOMCTBA KOHKDETHBIX
BelecTs. HeyameurensHo, drto P. Bolins BEeN DoHATHe
XUMUYECKIE aHAAL,

Paboter P. Boitna oboratuan pasHble o61acTH XHMMHUH: HC-
CHeOBAHHBIE HM DEAKIIHH M OTKPBHITHIE BEIECTEA IMHPOKO

LA R 1 L LT L LI R TR LA LA R Tk
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HCIOJIb30BAJIHCE B MpakTHKe. Mayo naMeHeHui nperepnenn
npenioxeHHsle P, Boitnem npubopsr Ana onpegeneHns 00b-
€MOB TAR0B H KHAKocTeH., Kamael COBPEMEHHBIH XHUMHK,
OTIPefieNIAA KHCIOTHOCTE PACTEODA JaKMycoBoil Dymaskkoil,
noETOpAeT onelTe P. Bofna.

PazeuTHe HayKH CTHMYJIHMDOBATH Jayke Te HCCAeL0BAHHA
P. Boiina, B KOTOPRIX OH HE MOT JATE VIAMHOIO O0BACHE M
NpoBeieHHLIM HabaoAeHnaAM. Hanpumep, pesyabTaThl Hay-
UeHHS MM TopeHusd, nepeccmsiciaednsie 100 ner coyerd
(ppannysckuM xumMurom A. JI. JlaByasee, Jernin B OCHOBY
anTuQIOrHCTOHHOM KHcIopoaHoH Teopun. O6HApyKeHHe
yeJaoBHE ceBeuenudA (ochopa UPHBASKI0 BHUMAHHE MHOTHX
DOKOJIEHHH XHMHKOB 1 (PH3MKOE K 3TOMY AleHnn, Obmasn
TEOPHSA 3TOr0 CJA0YKHOro npolecca Oblua paspaboTaHa JTHIOE
B XX B.

&% sopoDasRECAecsdddBdOBDEDRDOORBDRORDERRRDRORRRBRRDR

1 CpapHuTe Hedk, KOTOPYH MOCTABMT mepen xuwmunei P, Boiing,
€ TeMH, KOTOpbIe BRIABHran ITapamneisc 1 KOTOPLIMH DYEOEOI-
CTEOBAMMCE AnxuMuRd,. Kaxas na anx OGojee COOTEETCTBVET
XUMHH Eak Hayee? [afiTe foRasaTeALHBH OTRET.

2 B uem sagmwuanack xopoyexynapeas teopus P, Bois?
TUro ox Haseean aaeMenTamu?! Ma €ero cocTosT aTH aaeMeH-
TH? RERHE COBPEMEHHEIE TTREACTARIEHWA O COCTABRBE W ETPU-
CHHH BEIIECTE COOTBETCTEYIOT €0 TeopHHT

3 P. Bolins BEEN HOBOS COJED:HAHME [NOHATHA «CBOHCTBA Be-
mecTEs . OH cuHTal, 9T0 CEOHUCTES BRIECTES SABHCAT OT COCTARA
M CTPOEHMA CAATAIOMEY BemecTea wacTHl. [IpHEeqnTe mpHMe-
PBL, MOATBEPsJAI0NTNE CIIPABETHBOCTE Bo3aperanii P. Boiina.

4 IonaTie 0 KHCJIOTHO-OCHOBHEIX HHAMKATODAX OBLIO BEEIEHO
B xumuio P. Boitnem. OH DepBeli SaMeTHI, 9TO COE (QHAIKR
H JAKMYC HIMEHAT OKDACKY MPH AeHCTEHMH IIenotdeidl W HHo-
nor,. Mposegure aTH oORITR. Kakie oe pACTEHHA-HHIHKATO-
PEL H BeIIecTEA-HHIHKATOPEl, TPHMEHAEMEIE B TaD0paTOpHAX,
Bel ouaere? CocTAReTe TAGAHIY, OTPAFAINIIYIO OKPACKY 9THX
BEIIECTE W PACTEHAN B pasHnix cpegax. (Ilogckaska o pacTeHn-
AX: HeaalyaKa, MeJIVEHIA, KPACHAR KAnyeTd, YepHIKL, CMOopo-
JHHA H Ip.)

5 P. Bolne BBEN B XHMHKD MOHATHE ¢KHMH'{ECKHﬁ AHATHI®. Ilo-
ACHHTE 10, ;[DKE.?KHTE, urTd BRI TOME BIadesTe HeKOTODBIMH
METOAAMH XMMHUYECHOr0o aHanHaa: COCTABLTE [LMAH DACIIO3HABA -
HHA TpeX TEEPIABIX BellleCTB, BEITAHHBIX B IIPOHYMEDOBAHHBIX
npoGuprax. Nass wonun Harpua, GpomMun Gapus B XJI0pHI
mempn (11).
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. Muxaua Bacuianesuu
. JlomMoHOCOR
- (1711—1765)

Beaueuil pyccsuit vieHbIIi-2H-

UUKJIONeIUCT, M[EepPBBI pPYCCKHI
| aKajneMuK.
Wiy M. B, Jlomonocor oxazan rpo-
| MamgHOE BAHAHHE HA DAJBHTHE HAY-
| KM ¥ KviasTypbl B Poccuu. OH ®
03T, KOTOPBIH OTKPEIA HOBEIE CIO-
cODRI CTHXOCTOMEHWA, W XVI0MH-
HHE, CO3JaTellbk TDAHIHOIHBIX MO-
BAMYHBIX MAHHO, ¥ aABTOp nepsoro yuelHuka gpesHeil He-
ropun Poccwn, u Kaprorpady, u reorpath, u reosor. Oaun
H2 BBIJANIIHXCHA BCTECTEOHCOBITATENRH CBOCI'O BpeMEeHH,
M. B. JJomonocos MaBecTeH TAKME KAK ABTOD KHUT 10 Me-
TAANYPrUH, KaK TAlaHTIHBBIH HHAEHep, Nejaror, 0IHH U3
cosgaTesell mepeoro B ctpaHe MocKOBCcKOTO yHHBEDCHTETH
(1755). OcHOBHBIMHE gocTH:XeHHAMH JloMoHOCOBA B 0biacTH
ECTECTBEHHEIX HAVH, B IEPBEVI) oUepelb XumMun, Ge1nu MaTe-
PHAMHCTHUECKOE HCTOJMKOBAHNE XUMHYeCKUX ABMeHnil, IH-
pOKOE BBejeHHe (DHIHYECKHX MeTOJOB W NpeJcTaBlIeHni
s oObACHeHHA XHMHUYECKHX ABJIEHHWI, cO3JlaHHe Kopoyc-
KyJaapHOil Teopun u obmasa GOpMYIMPOBKA 3AKOHA COXPAHE-
HHA MACCHI BEIIECTE M GBEMIEHH.

Tana HTINBOMY KPECTEHHCKOMY CLIHY VIAN0ChH HOCTYIUTE
yvunurteca B Mockse B CiaaBaHCKO-TPeKO-TaTHHCKYIO aka-
gemuoo. B rog ee oxomuaHma (1735) M. B. Jlomorocos,
KAk OJHH H3 AVYIIHX VYeHHHKOR, 6r1 mocnas B [erepbypr,
a B 1736 r. — B I'epMaEH0 OIA H3VIEHHA MeTALIVDIHH
w ropaOro gena. B 1741 r. ou sepuyiaca 8 PoccHio ecTecTRO-
HCOBITATENEM, HHTepecymuMes Handoiee BAKHEIMHI TIPO-
Gaemanm GUIMKH 3 XHUMHH,

B 1740-x rr. M. B. JlomoHOCOB paspaforanl KOPHyCKY-
ASAPHYI0 TeOpHI0 CTPOeHHA BellecTBa, OTAeNbHBIE TOJ0ME-
HUS KOTOPOH OPeIROCKXHTHIN NPEeCTARISHHA ATOMHO-MOJIE-
EVIADHOTO VUeHHA. ATOMEL OH HA3BAN AAeMEHMAMIL, & MOD-
NeKYIsl — Kopnycryaamiu. « KopoycKyasl pasHOPOJAHEL, —
cauran M. B. JlomoHocoB, — KOTHa aJeMeHTH HX PAasJIHIHBI
M COeNMHeHbl Pa3IHYHEIM 0fpasoM W B PASIHTHOM THCIE!
OT 3TOT0 3ABHCHT DecKkOHeUYHOe pagHooDpasMe Tefds.
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B cBoem nponsBeleHAN « PAIMBIOIIEHHA O IPHUYNHE TeIl-
noTel # xononas (1744) M. B, JTomoHOCOB DOKASAN, UTO TEII-
J0Td — 3TOo He ocofad #MUIKOCTh, KAK CUHTAJOCE paHee,
a pPe3VIBTAT ABMMKEHNA YACTHI (KopnycKy.), KOTopoe npe-
KpanjaercA JHIIE NPH AOCTHIKEHHH ¢« HUSIIEro rpajyca Xo-
mogas (Tax 0H HASLIBAJ TeMOepaTypy adcoJTHOTO HYIIA).

B 1750-e rr., padoras B [letepfyvpre 8 xumudeckoil aabo-
paTopnyu AxageMuH HAVE, cO3JaHHON Draromapd ero MHOTO-
gerauM yemmmasm, M. B. Jlomosocos nayuan geilersue KHe-
0T HA METAINLI, PaspabaTelBa ¢cOocoDbl DONVIEHHA MHHE-
PANTBHBEIX KPACOK W I[BETHEIX CTEKOJI M3 OTeYecTBeHHOT'O
ChIPESA, IPOBOAK AHAJNSE! COCTARA CONell 1 MWHepaJoR, co-
3MABAJ PVCCKHIT ¢« XMMHUECKUI H3kIK».

I[Mogeomga wrTor ¢EOMM MHOTOUHCIEHHBIM ECTecTBEHHOHA-
VUHEIM HcclenoBaHuAM, B 1760 r. on npegnomxun obmyio
(hOpMYIHPOBKY 3aKOHA COXPAHEHUS BellecTEa H ABHIKeHHA:
«...Bre mepeMensl, B HATVPE cIVYal0lIAecd, TAKOTO CVTh CO-
CTOAHWA, U9TO CEOALKO Herso y OAHOTO Tela OTHAMEeTCHd,
CTOJBKO NIPUCOBOKYIHNTCA K Aipyromy... Ceil Beceobinmii ecre-
CTReHHBII 3aK0H IPOCTUPASTCH U B CAMEIE NDABHIIA IBMHE-
HHA...#

@ PP EHDEOROGSERRRRRR RO RRUEEERRRRGRRRRDRRD

1 TMoacaute pelexaseraune A, C. Ilvimcuna o Tox, uro M. B, Jlo-
MOHOCOR HE TONMBKO OCHOBAJ HCprlﬁ B Poconm YHHBEDTHTET,
HO ¥ caM DBLI «NePBLIM DYVCCHKHM VHHBEDCHTETOMSR. HazoruTte
HaVEH, DCHOBRI KOTODRIX SANOIKIN 3TOT }"-IEHI:Iﬁ.

9 TMpueesire NpHMePE H3 (HINKT 1 XHMIH, TOATEEDHTAK IS
CTPAREAIUEBOCTE 3AK0HA COXPAHSHNA MATEDHH H IBHIKEHNA,

3 OmuimMre OneThl, DofTRep:RIammae sanogsr M. B. JJomono-
COBA 4) ¢HeT HHKAKOI'O COMHEHHA, UTe TACTHIIE H3 BOIAVXA,
HETPEDRIBHO TEKYIIEND HA HAJbLHHUPYeMOE Tejd, CMeLid-
BAKYTCH ¢ ONOCASIHHM M }-"EEJIH‘-IHEHIDT Bro HecsH {I.ICI.TICHHM,
4T0 KANLIUHALNA OZHATAET mMpoatreanue); 0) «bea npony-
MEHHA BHELMIHEN) BO3/IVRE BEC COMIKEHHOrD METALIA OCTaARTCA
B onHOI Mepes. [ToAcHrTe, KAK HIMEHAOTCHR YOA0BUS ONLITA,
NPUEELHTE YPABHEHHA XHMHTECKTX PEakinii ¥ pacueTon,

4 Ecnmi vpARHOBECHTR BEChLI, HA YANIKAX HKOTOPRIX 3AKDPENIEHLI
CHEUM, 4 N0TOM OJHY U3 HHUX 3AMKEYER, TO UEPes HeKOTOPOE Bpe-
Ml PABHOBECHE BeCOR HADYIINTeA. KaKafd Yalika BecoR moJmi-
merca? Hak MaMeHitTs 3707 OnbLT, YT00E H B IAHHOM CJAVIAE
NOOTBEPANTE ASfCTEHE JaKOHA COXPAHEHHA MACCEL BELIecTBA
NPH XHEMAUECKHY DeARITHAX Y
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5 M. B. MoMoHOCOB YTEEDH#IAN, YTO OAA TOTHOTO B TOUHOTO [0-
JHAHMA BENIECTE HYHHD +3HATE YACTH , KOTOPBIE HX COCTARJA-
10T (470, OAHAKO, B 670 BPEMSA DELIO HEBOIMOIKHO), ¢HO EEeIH
KOTAa-HHDYAE cHEe TAWHCTEO OTEDOSTCH, TO HOLAHHHO XHMHEA
TOMY NEPBEAS NPeJBOIHTENLEUNA OyaeTs. JloRamuTe NpaBUIIE-
HOCTE IPeICKASAHNUA YUSHOTO,

6 Hagoeure npiasssl Maoroofpasid BEMIECTE, KOTODEE BLIABHI
M. B. Jlomonocon. KakKHMH IpHuUMHAMH 00VCIOBIEHBl DA3JH-
4HA B CBOHCTBAX CAENVIONIMY BEINECTB: ) cepHucTriii ras S0,
yraerucasid raa CO,; 6) yrapanii ras CO # vraexkuenniil ras
CO,? Hanumure HAyuHEE HASBAHHA OTHX BEOIECTB, oNpefe-

JHTE CTeleHH OKHCIeHHA 2JeMeHTOB, uﬁpasymmnx JTH COeI-
HEeHHA.

i «IIl1poKko pacopocTpaAHAST XMMHA DYKHA CBOH B 084 YelloBeue-
crHe... Kvia oy nocMoTpnsM, KVIa HH OIIAHEMGH, Besie oopa-
ATCA MPEf 09aMi HAIIUMYE VeNexXH ee npiieskanuss ., [Ipm-
BEAHTE NPHMEpL!, DOATBEDIRAAIONINE 3TH CA0BA, ¥ OXADAKTE-
pHayiiTe pOlb XMMHN B COBDEMeHHOM wMupe. [[oKasKuTe,
UTO HaMIOMY HelI0BEKY B HAIIE BpeMs HeobXoIHMO 3HATH 0C-
HOBRI XHMHH, ¢...KOTODAA HHYET0 HHOTO OT BAC He TOMEeTAET,
KAk NPHIS#HOTD B #0il YOPaMHeHHA, ¥ BANIEMY CAMEX BAC V-
pamenno ¥ oboramesnwes (M. B. Jlomonocog).

Anryan Jlopan Jlasyasse
(1743—1794)

Brrpaoomuiica dpaHuyacKuil Xu-
MHE, akagemMux llapmsckoll axka-
neMuH Hayk. lHTepec K ecrecTsen-
HBIM Haykam opossmiaca v A. Jla-
Byasee eme B loHocrn. Ho AmHTY-
4H HE CMOT HADYIIHTE ceMelHO
TPAAUIMK: OH CTAl 38HUMATLCH
Ha opumgmdeckoM arkyiabsrere Ila-
PHKCKOI'O YHHMBEDCHTETa H JIHIIL
B cBOOOIHOE BpeMs#, KOTODOE OCTa-
BAJIOCH TIOCJIE TDYAHEIX 3AHATHI, CAYLIAT JeKIUH 10 (QH3H-
Ke, XHMHH, Te0JIOTHH, MHHEeDAJIOTHHA.

Crpemnenue K TINATENLHOMY KOJHYECTEEHHOMY HaMepe-
HUI0 PA3TAYHBIX YCJIOBHIl, BIMAKIIAX HA NPOTEKAHHE XH-
MHYECKHX Deakluil, MACTEPCTEO TOHKOI'0 2KCIepPHMEeHTATO-
Pa M JKeJlaHue PDACKDPBITE HanOosjee obiiue 3aK0OHOMEDPHOCTH




NpHpOiEl — OCHOBHBIE YepTHI TBOp4Yeckoro mertoma A. Jla-
Byaske — chopMUPOBANTHCE ¥ HETO ellle B rojikl V4elsl.

B TO0-xrr. XVIIIs. A.JIapyaske DPHCTYOMI K peille-
o Haubolee BaKHON npobieMbl XAMHH — H3yUeHHIO
MPOmMECCOB TOPEHHA H NRIXAHHA, KOTOPbIE PACCMATPHBAIH
TOTOA ¢ TOSHIEMH Teopu#u (MIOTrHCTOHA, HOCHTENA «TOpIoYec-
TH# Tell.

Vyesomy MoTpeDOBANOCL OKOJO ABYX JeCATHIETHH Ha-
npAxeHHoi paboTel, UTOOB JOKAZATE HECOBEPIIEHCTRO 3TOMH
reopun. OH IpPOBEN MHOTOTHCIEHHEIE KOIHYECTEEHHEIE aHa-
AM3E OPOAVKTOB PEaKIHi W YCTAHOBWI, 4TO ropeHHe —
aTO He pPasioKeHHe +«TOPIYHX BellecTB» ¢ BBIJIEJIeHHEM
(pIorHcTOHA, 4 cOefHHEHHE BeIecTB ¢ Kucmopojom. A. Jla-
ByA3Le <«BIEDPBRIE MOCTABMJI HA HOTH BCIO XHMHIO, KOTO-
pag B ceoell (uormcroEHo# dQopMe CTOANA HA TOJOBES.
B 1783 r. A.JlaByasbe TPHEBE] J0KA3ATENIbCTBA CIOKHOH
npupoAsl Bogsl. Oxazanock, 9TO caMoe paclpocTpaHeHHoe
HA 3eMJie BEIIecTBO NPEACTABRIAET coDOH OHCHI ¢TODIOYEro
Boafyxa» (Bomopoaa).

«Topiounit Bosgyx+» A. Jlapyazbe 00HAPYHHI H B cocTaBe
OPOAVKTOB CrOPAHHA «XHBOTHEIX M DACTHTEIBHBIX TeI#,
KAK HAa3BIBAIHM TOrJa opraEudeckue coeguHedndA. OH BoidAc-
HUII, YTO 3TH BeIlecTBA COCTOAT W3 YIIepoga, BOJOpOIa
H kHcaopoda. Tem cameim JlaByasee 3aj103KHI OCHOBEL AHA-
W34 OPraHMYecKWX COeHHEHHH, 4T0 COSHAJ0 IpeilochLi-
KM 114 BodHHKHOBeHRA B XIX B. opranideckoil XMMHH.

B 1789 r. A. Jlasyasbe onybamkosan « HaganeHeI Kype
XMMHH#, B KOTOpoM ObLIA NPpHEBEEeAeHA «TabJIMIA NOPOCTHIX
Tens. B 9TOT COMCOK NPOCTEIX BEIIECTE BOMIAH 23 ajeMeHTa
(kmcaopon, asoT, BOZOpo, cepa, tocdop, yraepom u T. i.)
H HEKOTOpDEIE cOeJHHEHHA (M3BeCTh, IVIMHOZEM, KPpEeMHEseM
HT.O.).

£ ] IIIII.I.."'.'--III'I.."‘---IIIIII“‘.'.'----..

1 Hayuuniil OepesopoT, COBEPIIEHALH BRIZAWINIEMCA (pAHIYI-
crnm vuenniM A, Jlasyasee 8 T0-x rr. XVIII 8., uacTo Haswisa-
0T ¢BeANKCH MpaHnyIcKoil pesononueil B xuManes . B wem aa-
KawuaeTed oyThH oToi pesontonun? HazoBUTe rIaBHBIH BRIAL
B xumum A, Jlapvasee.

2 KAk 8ol DOHUMAETE CYIIHOCTE NPOLECCOE TOPEHHA W AhIXanna?
CpABHUTE WX, BRISBHTE CXOACTEO H pasnwansa. OrauuanwTred J0
BAINH IPeACTABNEHHA oT cyEaeanit A, Jlapyaane?

3 OnMOINTE ONBITH, KOTOPBIE JOHKASBIBATOT, UTO BOAA — CJAOMHOE
BelleCcTBO.
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4 Tosenure, novemy cobA0AASTCA 3AK0H COXDAHCHIA MACCH Be-
MECTER OPH XHMHHECHEHX DEAROHAY, ONHUDAACE HA IIOHATHE
XUMHHECKODD anesmedTa, cQopumyianposassoro A, Jlasyasee:
«.. JIpeges QeauMocTit BEHecTE, J0CTHIAeMBIH NPH I0MOIIH
CYIIECTREVIONIHY ceiiuac MeToios AHATHAA .

i Kak Bul cuHTaeTe, NOYEMY B COHCOK XHMHYECKHX IMOMEHTOE,
COCTABJEHHRIH A. JIaBVASLE, BOUWIH HEKOTOPRIE CA0MHBIE HE-
mecTea’?

6 Bascneiimue knacckl coeuHeHHT no cucteMe A. Jlasvasne —
KHENIOTE, OCHOBAHEA B cold, OTIHYalTed I8 ero MpeIcTaRie-
aua o1 pamux? [aiiTe goKasarensHElii 0TEET, TPHBEAHTE OMPE-
JeleHHA TEPMHHOB — HAIBAHWHA KJIACCOR CAOMHBIX BEIIBCTE
H IIPUMeDksl CoeTHHeRHH (HAIRamna 1 QOpMYILI HX).

Kaon Jiyu Beproaae

. (1748—1822)

1 [ EE S RN AR RN R R RN REEENERDRNRNE]
i MpaETVECKHI XHMHE, aKage-
. mur [lapmsmcexoi akageMms HayH,
| coafaTenb TEOPUH XUMHUYECKOI'0
| CpOJCTBA BEIIECTB, MEPBEIM HAYAJ
CHCTEMATHYECKHE  HMCCJAE0BAHUA
XAMHYLCKHY DABHOBECHI,

| Pemrasa mnpakTHYecKHe 3ajJadH,
. K. Bepronne cpenan psAg BayKHEIX
. orepoiTHil. Tar OLLia cosgana Iep-
BAA TEOPHA XHMHYECKHX pAaBHO-
BeCHBIX mporeccoB. Bo Bpemsa croero npedrBasua B Erunre
¢ BolicEaM® mof EoMaHgoBaEueM Hanoneona H. Beproone
3aMHTEPECOBAJICH COCTABOM BOJLI COJNAHBIX 03€D H YCIOBHS-
MH 00pA30BAHMA COIObl B 9THX eCTeCcTEeHHBIX «(abpHEax co-
nefi». Mayuerne ofpazoBaHuy 9THX PACTBODOE NPHUBENO EI'0
K BRIBOAY, UTO YCJOBHA XHMHYECKOrO NHpeppalneHus (oco-
feHHO MACCA W «CPOJCTBO# ) PEATEHTOR, A TAKMKE TEMIOEDPATY-
pa OYeHb BIMAKT HA npoTexanme peaxmiii. Ilpm atom B 3a-
BHCHMOCTH OT DASJMYHLIX VCAOBHII IpOLecca U3 OJHUX M Tex
e MCXOMHBIX BEIIECTB MOIYT 00pA3OBLIBATLCA COEIHHEHM
pasznuyHoro cocraga. [IpoTHE 3TOr0 BERIBOJA PE3HO BEICTYIIMI
ero cooreuecTeenany K. JL IIpyer. Ha ocHoBaHUY ONBITOR
¢ pasnMYHBIMH BellecTBamMu IIpyeT TpHIIeT K BBIBOAY,
9T0 COCTAR OZHOTO W TOTO JHe COBJHHEHHUA NOCTOAHEH, Ki-
KHM OB OyTeM 0HO HH Obino noayueno. Jucexmyccus Memny
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IByMA ydeHBIMH, gnuemascs ¢ 1801 oo 1808 r., oxorun-
JACHh OTKPEITHEM OJHOTO H3 OCHOBONOJIATaI0IHX 38KOHOB XH-
MHH — B3aK0HA MOCTOAHCTBA COCTABA coegmEeHmil. Coyvers
cro ger H, C. KypHakoB OTEPBLT CO8JHHEHHA NEepeMEHHOro
cocTaBA, HAZBAE WX DEpTOIHgaMi, M HOKazal, 470 HIeH
K. Beproaie noseoaaoT noaATs Gojee rayboKHe 3aK0OHOMED-
HOCTH 00pA30BAHHSA BEIECTE.

Basxkusie orkpeiTua K. Bepronne ¢genan mocie Toro, Kak
CTAJ NePBRIM CPEAH XMMHKOB MoCJeJoBaTeleM aHTH(IOTHE-
ToHHOI Teopun A, JI. Jlagyaawe (¢ 1785 r.); oH yeTaHOBHI
COoCTaB AMMHAKA, CHHRJIBHOH KHMCJIOTEI, ceposogoposa. Hay-
YeHHWe CBOHCTE ABVX HOCHeTHHX COeIHHeHHH NOPHEENO ero
K BBIBOJY O BO3MOKHOCTH CyLiecTBOBaHHA OecKHCIIOPOJA-
HbIX HHCIIOT.

. B cepennne 1780-x rr. K. Beprosuie paspaboran cnocob be-
JIeHUHA OJOTHA, BOCKA, OYMAaMKHON MACCHI XJI0POM. ITOT CIO-
coll Hamen IMHPoKOe pacnpocTpaHdende B Espone. B aTo xe
spema K. Beproase mogyaHa colH XJIOPHOBATOH M XJ0pHOI
kncnor. Cpenn aTux coneil Hanbonee nasectHa KC10; — xo-

pat kanus. [lozaaee aTo BelllecTBO CTANH HA3BIBATH DepTose-
TOBOMH COJBIO.

K. Bepronne MHOrO ciejal IJs PA3BHTHS HAYKH H BRIC-
urero o0pasoBaHUA BO PpAHIHH: OCHOBAJ JIVdHIlHe NOHBIHE
BEICIIHE yueDHbIe 3aBeleHHA — HOPMAJIBHYK H NOJTHTEeXHH-
yecKVID mIKoael B [lapusxe; coagan kpynHelmmii HayYHEBIH
#ypHAN + AHHAJBI XHMHH .

B S#sssSODGeEEmSDOSSOSBBEDEABESSOGOGFOEDEDRORDEODORRDODRERR

1 K. Beprosjie OTEPBLI COEIHHeHHA NepeMennoro cocrasa. Ka-
KHE HCCAeNOBAHNA HofEeNH ero K raxomy meiBogy? Hakxwe
NPeACTABIEHHA O HDPOTEKAHUH XHMHYeCKHX NPONECCOR BR
B XHMHIO 3TOT VueHBIHT

2 B yeM JARJHTAeTCHS CVINHOCTR I"IH.}"-IHI'.'I-ﬁ AHCEYCCHE O CoCTapBe
getteers? Yem oHa aawomawunacs? [pegnonossure, wro §BLIO
frl, ecay Ol TobelHI0 TPOTHRONOION HOE MEeHne, Hak Hame-
HUJIACE OBl TOTIA TEOPHA H OPAKTHEA XuMun?

3 Kakyio conk 1 DodeMy naaweanT Geproteroscil? HanumuTe ee
(popMyay W HAYYHOE HaaBaHHe, HaliiuTe CTeNeHd OHUCIeHHA
o0pasVIOININE 8T0 CORIHHeRNE MIEMEHTOR, BaiBEHTe (DOPMYJIIEL
KHCIOTHE A OKCHIA, COOTEETCTEVIOLILHX 3'|'CIH COJIH.

4 HasopuTe BEUECTES, COCTAB HOTODBIX VOTAHORILT E. EEﬂTUJ’[J‘[E.
Hanummnre nx popuyiest. [Touenmy ObL1 BAMNEHE BREIROT 0 CYIECT-
BOBAHWH GECKHCNOPOAHEIX RHCTOT?
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. JImon JaasToH
(1766—1844)

l._: tesmspesEIsEREOOBERORRERROBORED
Anrnuiickuil QUMK B XHUMHEK,
uneH JIOHAOHCKOTD KOPOJNEBCKOTO
ofmIecTBa, CO3TATeNh XMMUYECKOH
| ATOMMCTHKY, BBEJ B XHMHIO NOHA-
. THe 00 ATOMHOM Bece.
i Hatmogaa 3a armocepHEIMH
aenenuamu, 1. Hancron saunrepe-
| COBAJNICH COCTABOM BO3Ayxa. Hayue-
B HHEe COCTABA K CBOHCTE BO3OVXA
OpHBEN0 ero K OTKEPBITHI PALA 3a-
KOHOB: 3AK0HA IapIHAJBHBIX JABIEHWH B T'a30BRIX CMECAX
(1801), zaxoHa TemmoBoro pacmupeRnda razoe (1802) u za-
KOHA PACTBOPHMOCTH TAR0E B skuArRocTAX (1803). 3TH 3axo-
HBEI CTAJH BASKHBIMH BEXAMM HA OVTH CO3LAHHS TEOPHH CO-
cTABA TA30B (hU3MUYecKOH ATOMHCTHEH. [IpHHABR THIOTE3y
0 pA3NIMYHON BEJAUYHHE ATOMOE FA30E, OKPVMEHHbBIX TeNo-
Boil obonouxoit, . lanbToH o0BACHHI TakHe (hH3HYECKHE
ABJIEHUA, KaK paclIHpeHHe TasoB NPH HATDeBAHHH, XADaK-
Tep AH(pYEHHE Ta30B, 3aBHCHMOCTE HX JABJEHHA OT BHEII-
HHX YCIOBHI.

Ot (huanueckoil aroMueTHKy ol Nepemes B 1803 r. & co-
AIAHHID XHUMHUYECKOH ATOMHCTHREH. ATOMHCTHYECKAS Teo-
pusa . aneToHa NOKA3ada BAMHOCTE TEODETHUECHIX BO3-
JpeHuH OJA pasBUTHA HHCIEPHMeHTATBHBEIX XHMHYECHKHX
pecaenoranii., (OCHOBHRIMHM @ DOMOMEHHMAMHE XHMHYeCKOH
aromuctTikn . Hansrrona Opinn caegyionime:

1. MaTepus cocTOMT M3 MelbuallliNy YacTHl — HeLeJH-
MEIX ATOMOB, KOTODBIE HE CO3AI0TCA W He PA3PVIIAIOTCH.

2. Bee aTroMbl OIHOTO 3JIEMEHTS OJHHAKOBEL TI0 BEJIHUHHE
I HMET 0IHHAROBYK Macey (Bec).

3. ATOMBI pasiHUHEBIX 3JEMEHTOB 0DiananT pasnuyHoil
MACCOH 1 pasMepaMH.

4. CrnosHEble YacTHIR («CA0M LI ATOM# ) COCTOAT U3 OI-
peIeleHHOND HHCAA BXOMANIMX B 8T0 BeINECTEO PA3NMIHBIX
ATOMOB.

5. Macca cioHOI YacTHOLL OOPEIelAeTcd CYMMOoil Mace
COCTABJANIIHAX €8 ATOMOB 2JIEMEHTOE,

[Momosxue B OCHOBY CO3MAHHOH MM ATOMHCTHHeCKOH Te-
OpPHH OpefcraBiedie 00 OTHOCHTENLHOM ATOMHOM Bece (OT-
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HOCHTeJBHOIH aToMHOH macce), H. JanbTOH BBEEN B XHMHID
KOJMYeCTBEHHYI0 XADAKTEPHCTHHY ATOMOB H TeM CAMBIM
OKOHYATEILHO [0KA3aJ] HX MATEepHAJIBHOCTE, ATOMHAHA MAC-
Cci CTANA B JaibHelilneM ogHOH M3 OCHOBHBEIX XapakTepHeC-
THE BRIIECTE.

B 1803 r. [I. lansTon cocTaBU NepBy0 TaOIUOY OTHOCH-
TeBHBEIX ATOMHEIX MACC 3JIEMEHTOE M OTHOCHTEIBHBIX MOJE-
KYJAAPHEIX MACC BeLlecTB, 3a eHHUILY OH NPHHAT ATOMHYIO
maccy Bojoposa. B aroil Tabnune Buepsble OBIIH yCTAHOBIE-
HEI OTHOCHTE/ILHBIE ATOMHBIE MACCHI BOJODOAA, KHCIOPOIA,
A30Ta, YVIJIEpOOa, AMMUAKA, OKCHIDE CEDEL, A30Ta H IPYTHX
BJIEMEHTOR.

Orrpaia B 1804 r. 3aKoH KPaTHEIX OTHOIIEHHI: eclu 1Ba
ameMeHTA 00pA3VIOT HECKOJRHKO COENHHEHHIH, TO MACCHL O[-
HOPO 2J7eMeHTa, NPHXOAAIIHEecH Ha OJHY M Ty e Maccy
ApYroro, OTHOCATCHA KAK Hefkle YHea.

Bacayra JI. JlaneToHa B pA3BHTHH XMMHH OTDOMHA: OH Ha-
METHJ BepHEIH OVThE KOJHYECTBEHHOrO ONpeeleHHda COCTA-
BA XUMHYECHHX BeOIeCTE, NPEefJOMHI CHCTEMY 3HaAKOB IJIA
«TIPOCTRIX® M «CJHOKHBIX» aromon. 1. JlagbToOH HPOBOMI
HOCTeInBAHNA, HANPABIEHHLIZ HA YTOTHEHHE OTIelbHBIX
MOJOMEHHN W pagbiacHeHHe CYIIHOCTH ATOMHCTHYECKOH
TEOPHH.

p

1 PacxpoiiTe OCHOBHEIE TNOJOGHEHHS ATOMHCTHHUeCKOH TeopHH
II. DansroHa (HasoBuTE HX M OPOHJTIOCTPHPYHTE OpHMepa-
mu). MoxamnTre, 4Td ITOT0 VIEHOTO CHDAREAAHEC HASBIBATH
¢OTIOM CORpPEMEHHON NHMHH».,

9 Karne ocHOBHEIe XAPAKRTEDHCTHEM a)aroma, §) MOMeRyILD
seerx 1. HaneToH?

3 Paccrasxure 0 Oeppoil Tabnune OTHOCHTENBHEIX ATOMHBLIX H
MONEKYIAPHBIX Mace seilecTs, cocraBnennod [, JMaawroHon.
MomeMy 3TH MACCE OTHOCHTEIBHEET

4 MogTeeporTe KoRKpeTHRIMKE OpaMepamn mbean [, Harsrosa
0 CYIIHOCTH XMMHUecKHX peaxmni: sHuxkarxoe HoBoe coama-
e MAM PA3DYINEHHE MATEDHIH HE MOKeT ObITh JOCTHTHYTO XH-
MHYeCKENM geficTenem... EAUHCTECHHEE HIMBHEHMA, KOTODGIE
MBI MOKEM TPOM3BECTH, COCTOAT B OTASJeHHH JDYT OT ApyTa
YACTHL, HAXOIAIDHECH Ha paccrodedus ., Hammmwure ypasHe-
HUA XUMHIHNeCKHX peaklldii pasgoro mama u oboyanTe npoiexo-
OANINE HAMeHSHIHA ¢ TOUKH 3PeHNA ITOTD BRICKAShIBAHMA.




Ameneo Arorajapo

(1776—1856)

(AR LA E R EREE R RN S EERENREENNERERERR]

Hransanekuit XUMHAK W (DHIHK,
. umedn Axagemun nayvk B Typume,
| omMH U3 cozjgareneil aTOMHO-MO-

JNeKVIAPHOTO VYeHMA, OTKPLII 34-

KOH, NOJYVIHBONH BHOOCHEICTEUH

| ero MM,
i Ilpogonxan ceMelHyI) TpamgH-
. muoo, A. ABOraipo CTain AZBOKA-
Tom. OpHAKO WHTEpPEC K ecTecT-
BEHHBIM HAVKAM, ODODVIHBIIHICH
V HEr0 B MOJOJAOCTH, KDYTO H3MeHHJI erc MHEIHeHHbIH OVTh.
B- 1806 r. oH HauyMHAST NOpENOAABATE (MaunKy B TypHH-
cxKoM yHHBepcuTeTe., Hanbonee BamHBIMHM paloTamm s
PASBHTHSA OCHOBHBIX OOJIOMMEHHMH XHMHH ORIIH TPH CTATHH
A. Aporagpo, onybaukoeadgHele B 1811—1821 rr. B atux
cTaThAX C(OPMYJIUPOBAHBI BAMCHEHIINE BEIBOJALI, KOTOPHIE
JermH  BIOCHEACTBHH B OCHOBY ATOMHO-MOJEKYIADHOTO
yuenus. (Peayvaerarer arux pabor A, Aporaapo OwLIH HpH-
aHaHE UL B 1860 r. Aa MemayHAPOAHOM KOHTPECCE XH-
mukos B Kapncpva,)

A. ABOraapo OepBRIM HAYAT CHCTEMATHYECKH ONpene-
JAThE KAYECTBEHHBIH W HOJHYECTBEHHEIH cocTas coepuHe-
HHH, HCXO/AH M3 OTHOLWIEHHA 00 beMoB 00pasyoIHy HX raso-
00pazHEIX BEMIECTR. JTO NOSEOJIHJO €MV ONPABHILHO YCTAHO-
BUTEL (POPMYJILL TAKHX BAMHLIX COEIMHEHHH, KAK aMMHAaK,
OKCHABI 830Ta, CEPOROAODPOM, 3THJIEH, Merad # ap. A. Aso-
rafipo sanucan (gopmyny soael H,O B oTamume oT npepnio-
senanoi [l. [lansronom HO, yrnexucnoro rasa — CO, Bme-
cTo npuHATOre padee CO, okcnga vraepoaa (IT) — CO sme-
cro C,0, merana CH,; — panee CH,, stunena — C,H, smecro
CH (Bce topMyasl 3alHcaHbl HA OCHOBAHHH COBPEMeHHEIX
OpecTABIEHHH 00 OTHOCHTENBHONH ATOMHOH Macce pasjiuy-
HBIX 2JIEMEHTOR M ¢ HCOOJAL30BAHHUEM COBDEMEHHON XHUMMIde-
CHKOH CHMBOJIHKH).

Hruetenm Asoragpo HasBaHa VHHEEDCANBHAA OOCTOAH-
HAA — YHCJI0 MOJEKVJ B 1 MOJk BENIECTBA, YHCIEHHO PAB-
nas 6+ 10%3. A, Aroragpo (1811) oTKpELI 3aK0H, HOIBOTHE-
WU onpefenaTs KOJAHUECTEEHHEIE XAPAKTEPHCTHREH ra3so-
0OpasHBIX BEINECTR:

RRLE LA R ELLLRIY BIRR Lath i i gne e tagn st it el

256
R




XOIHTEA OMHHAKOBOE UMCJI0 MOJEKYHA NPH OXHHX
H Tex e YCIOBHAX (TAKHMX, KAk TeMmeparypa
M JaBJIeHHe).

’ B OQHHAKOBBEIX o0BeMax Pa3nH4YHBIX Ta30B Ha-

TR T

ITOT 3aK0H HOCHT HM#A €T0 NepBOCTEDBIBATENA.

A, Aporagpo YCTAHOBHUI, 9TO fAXKe TAKHME OPOCThIE TA30-
obDpasHBIe BEIIECTEA, KAK A30T, KHCIOPO, BOJOPOL, CYIOECT-
BYIOT B BHJE JBYXaTOMHBIX MOJIEKYJI, a HE aTOMOB, KaK IIpej-
nmonaranu JI. Jansron, a eonociegersuu M. Bepueanye.

Ha ocHoBaHWEA 3THX paccy:aaeHa# A. Asoragpo mpemic-
JHHMI MPOCTOH M HaNe:xHBIH cmocol ompefeNeHHA OTHOCH-
TEILHEIX MACC MOJeHYN raszoo0pasHLIX BellecTs JelleHuenm
HX TJIOTHOCTEH HA MJIOTHOCTE BOAOPOAA, IPHHATYIO YVIEHBEIM
34 3TaJ0H.

ConocraEHE YCTAHOBASHHEIE TAKHM 00DA3OM MOMSKYIIAD-
HBIE MACcChl TA3000PA3HEIX BEIECTE ¢ HX cocTaBoM, A. Aro-
rajipo HameJ MOJeKyJAApHBbIE H aTOMHBEIE MAacCCH KHCJIOPO-
Ja, asoTa, yraepona, cepsl, ocdopa, xnopa, BausKue ¥ UX
COBpeMeHHBIM 3HAUEHHAM.

- L E N N BN N ENESENESENESNNENNENHSEHSESH-SNEH;NHNEHRZSESHNE:RHEHSEHN-NES-SR-SEH}R;EHSNH;NHNRJ;N};NJN]

1 Hatite dqopumynupoery sakoHa A. Aporagpo. Hasoenre Bam-
HeHmue cAecTEHA, BEITEKAIOIIHE W3 9TOTO 3AK0HA,

2 [Mouemy gam sakoxa A, Asoragpo HeoDXOJZUMO VHAZEIBATE,
HTO BABMCHMOCTE, COOPMYIUPOBAHHAR B HEM, AEHCTBYET TOMb-
KO OpPH OJWHAKOBLIY YCIOBHAX (TeMIepaType, IaBIeHNH)?

3 PaccuntaiiTe, 0JHHAKOROE WIH DA3HOE YHCAD MOJEKYIT COAeD-
JHAT PASHLIE TOPITHH TAZA:
a) 11,2 1 opm H. v.;
0) 0,125 mons mpw 4 atm w0 °C;
8} 5,6 nopu 0 °C 1 2 atm;
r) 0,5 moas npe H. V.
Onpegenure 370 YHEO.

4 Hasosure pemjecTea, QODPMYILE KOTODEIX TPABHJABHO ONDEeIe-

nun A, Aworanpo, ¥ DOACHATE, KAK OH 8T0 cgenat. CocTaBeTe
ux PopMYyJILL.

5 Hanmummre hopMmy sl KMcIopossa, azora, sogoposa. Tax nu ux
sanuceiBan A, Asoragpo?

6 1n wmakoro BO3OYXAa — CYXOTO WAR BIAMKHOTO, B3IATOrD
OpH OJHHAKOBBIX VCIOBHAX, — OyaeT umeTh DONRIOYIO Maccy !
Mouemy?

1T-ratipwean. & wa, 35? ,
i



Ovmatpuii Ueanopuu Mengenees
(1834—1907)

LA R A AR AR R R R R R RN ERERNEN]

Pyecruit yueHBIH, oTKpein Ile-
PHOTHYECKHH B3AKOH XHMHUYECKHX
BJIeMEeHTOR H coagan Ilepmommuge-
CKYIO CHCTEMY 3JIEMEHTOB, KOTOpas
CHYHUT KJIIOYOM K OTKPBITHIO HO-
BBIX 2JIEMEHTOR,

B 1955 r. amepukanckue Guaun-
kd BO rnaee ¢ I. Cufoprom cus-
TE3HDOBANTHA XHMHYLCHHH 3JeMeHT
¢ TOpANKOBEIM Homepom 101. Orn
Jand eMy HasBaHWe Mendenesuil — B 3HAK NPH3HAHHA
3ACHYT BREIJAKINET0OCA PYCCKOr0 YIeHoro.

Ilepnognuecknit 3akon u [lepuogndeckas cuereMa CTATH
saxxHeHmHM BENagom I. M. Mengeneesa B pasBHTHE ecTe-
creozHAHHA. Ho omu cocrasnaloT JTHINE 49acThk OrDOMHOTO
TEOPYECKOr0 HaciheAwa yueHoro. ITonmoe cobpaHue ero co-
YHHeHHH — 25 00BeMHCTEIX TOMOB — HACTOANIAS SHIIHKJIO-
nesuA sHAHWH,

. U. Merzenees NpHBe] B CHCTEMY PaspO3HEHHEIE CBe-
AeHAA 00 HaoMopduaMe, W 3TO CHITPAJIO CBOK DOJIL B PA3BH-
THH reoXuMHu. OH OTKDPELI KPHTHYECKVIO TEMIIEPaTypy KH-
NeHHA, BEIIE KOTOPOH BEOIECTEO He MOMeT HaAXOIHTLCH
B JKUIKOM COCTOAHHH, pa3paboras rugpaTHyYI0 TEOopuo pac-
TBOPOB H TMO3TOMY 0 IPABY CYMTAETCH BRIJAIOIIUMER hian-
koxumMukoM. OH mposen rayboxue HCCHelOBAHUA CEOHCTE
PaspesKeHHBIX MAa30B, N0Ka3ap cebd IpeKpacHeIM PH3HKOM-
asrcnepumentaropom. JI. M. Mengenees npegnosxun Teopuio
HEOPraHHYeCKOoro TPONCXOKAeHN HediTH, 10 CHX 10D HMEe-
MY OpPHBEPMEHIER; paszpaboTaln nporece MpHIOTOBICHHS
DeaLIMHOTO MOPOXa; U3Y4A BOZAYXOILIABAHHE, METEOpPOIo-
T'HI0, COBEPIIEHCTBOBAJ TEeXHHKY HaMepeHuit. Byayum yn-
paBasomum I'1aBHOd manaThl MED H BeCcOB, MHOTO CHEeJal
Ml PA3BHTHA HayKH 00 HM3MEpEHHAX -— MEeTpOJIOrHH,
3a csou HayuHmle sacayru II. M. Mengeneer 6win mabpan
ainenom fonee 70 akajgeMuii ¥ HAYYHEIX ODIIECTB PASHEIX
CTPAH MHPA.

B mayunoOil geATelbHOCTH YUEHEIH BHEN, II0 €TI0 CJIOBAM,
CROIO «IepByio cayxdy Pogunes .




Bropas cnymba — mnegarordueckas JesATelbHOCTB.
II. U. Mennenees Onin asropom ydebHuKA <«OcHOBBI XH-
MHH?, KOTODBIH OPH ero JXH3HH BRIIEDKAN BOCEME H3ZAHHI
W He pas nepeBofiHjicA Ha HHocTpaHnHhe A3kikH. [I. M. Men-
Aesees IPenofasal B0 MHOrHX yueOHLIX 3aBefleHnax [lerep-
oypra. «Wa TelcAau MOMX VYEeHHKOE MHOIO Tenepbk HOBCIHO-
Iy BUIHEIX AeATenel, W, BCTpedad HX, BCerjla CJBIIIAT,
yTo gobpoe B HHMX ceMsA IOJATAN, A He OPOCTYIO OTOLIBAJ
NOBHHHOCTES , — [THCAJ VUEHEIH HA CKJIOHE JIeT.

JI. 1. Mergenees nposasn cefd NOJANMHHHEIM ODATPHOTOM,
3aboTUBITMMCA O PASBHTHH OPOMBIIIEHHOCTH H Oyaymem
Poccun. B ceoem mmenHH Bo0l0Bo OH CTABHA «OOBITHI 1O
passefnennio xneboss. JleraneHo uayuan cnocobbl moberau
He)TH W JlaJ MHOrC HeHHBIX PeKOMeHJAaIHH Mo HX ycoBep-
meHcTBoBAHKI0. JH HOCTOAHHD BHHKAT B HACVIIHEIE HY I
MPOMBIIIEHHOCTH, moceman habpuke H 3aBOALI, DYIHHKH
u maxTel. Asropurer [, U. Mengeneesa 0BT HACTOJNBKO
BLICOK, YTO €ro MOCTOAHHD IPHUTIAIIANTH 3KCOEDTOM I8 pe-
MIEHHA CAOMHLIY AKOHOMHYecKHX npobnem. Hesanonro no
cMepTH oH onybmmroBan kHury «K mosmamuoo Poccmme,
B KOTOpOIi HamMeTHJ 0OUIMPHYIO NPOrpaMMy Da3BHTHS IIPO-
HABOAUTENLHLIX CHI CTPAHEL.

«IloceB HaygHBIH B30MAeT OJA KAaTBeEl HAPOAHOH» —
TAKOE OLLT AeBH3 Beel JeATeTRHOCTH VIeHOTO.

II. H. Mengeneer B OOHHM H3 KYJABTYPHeHIIHX Toael
cBoero Bpemend. OH ravOi0OKO HHTEPECOBANCH JIHTEePaTyPOM
M HCKYCCTBOM, co0pan OTpOMHYIO KOMIEKIHI PeNpOLyEH-
OHI KapTHH XVI03¥HUKOE Pa3HEIX CTPaH H Hapogos. Ha ero
KBAPTHDE YACTO IMPOXOAHMIH BCTPEYH BHIJAIONIHXCH JedTe-
el HAYKH A KYJIBTYDHL

1 IIpueeanTe TpHMeps! passocTopoHHMX HuTepecos I, H. Men-
[IejlecBa B HAVHEE.

9 Kaxne «rpu cnymbumt Poccuns Brigenan 1. M. Mespeneer
8 cgoeit jgeareneHocTH? HasosurTe ero JOCTHXREHHA B HHX.
(IIpumeuasre: TpeThA cayiba — cofelcTBHe DASBHTHIO ODO-
MeinLreHHoCTH PoccHn.)

3 Mpuseanre TpuMepsl, AoxaseBamnime, aro J1. H. Meaneneen
He ToJARKO OTEDEA TlepHogudeckuil 3akod W nocTpora Ilepn-
ONHYECKVID CHCTEMY XHMHEQECHHY AIeMEHTOB, HO H MHOTOE ClIe-
A AnsA yeTpaHeHEHd Npobesos B HeH M YTOMHeHHMA CBeleHHH
of aneMeHTAX.

17+




4 Tabnuna 1. H. Mergeneera masssaetca [lepuoguyeckoii ciucTe-
Moii. OfsacHNTE, 9T0 TAKOE NEPHOAHMHOCTE, B UM OHA TPOSE-
NAeTCH, KAKOBEI ee TpAIHHEL [louesmy s rabaune 1. M. Menge-
JEeBA OTPEMKEHA CHOTEMA, 4 HE NPOCTO KAACCHDHKATIRA XHMH-
HECHKHX BJIeMEHTOR?

i Hokaspre cnpapefnueccts ciaos J[. M. Mengeneesa: «Ilepmn-
OIHYECKOMY 3AKOHY OyAVIiee He POSHT PAZDVIIEHHEM, & TOTh-
KO HAOCTPOHKA B paganTie ofemanTess.

CeanTe ABrycr Appenmnyc
(1859—1927)

AR R R L AR R R A R R T E R R RN NN

IMeegcrnii (QUAMKOXEMHEK, CO-
ZOATEAL TEODHH  3AeKTPOJIHTHYe-
CHOM  AMCCONHATIHHA, AKATSMHK
HopomesBckoii  arageMMu  Hayk
I eemmma.

C nepebix gHel yuelsbl B CTAPHH-
HOM VHHBEDCHTETe Topojaa Yhca-
na (cepepnee Crokronema) C. Ap-
PEHHMYC CEPBEZHO 3IaHAICH (hHZH-
KOH, XOTA M JEeKOHH [0 XUMHH
TOME TIOCELNAN OXOTHO,

SHanue (uankn nomorao C. AppeHMycy pemmnTh OfHY
H3 BAXHEHIIHX NpodieM XMUMHM: BRISCHHTH IPHPOLY DAac-
TBOPOB 3JeKTPONHTOB. B craree «0 mucconmanmmm pacrso-
PEHHBIX B BOJe BellecTB», ONVOIHKOBAHHONH B KOHIE
1887 r., C. Appennyc cthopMyJIHPOBaT OCHOBHBIE HOJOMKE-
HHSA TEOPHH MIEKTPOANTUYeCKOT JTHCCONMATIHI:

1) 2eKTPOTHTEL B PACTEOPAX COCTOAT H3 HACTHYHO JHCCO-
IUHPOBAHHBLIX MOJIEKYJ, KOJIHYECTBO KOTOPBIX PACTET NpPH
pasbaBIeHUN PACTBODA;

2) obpaayomueca OpH AUCCOMMATIME MOJEKYJI HOHBI OI-
PeIenAnT cunenuuuecKHe (UIMUYECKHe W XHMHUECHHE
CBOMCTBA PACTBOPOB 3J€KTPOJIHTOB;

3) B DecroHedYHO pasDaBIEHHBIX DPACTBOPAX MOJEKYJIbI
CVOIECTEBYIOT TONBKO B BUIE HOHOB;

4) coepuHenye B pacTEOPe TeM Dojee AKTHBHO, YeM HOIB-
LIe¢ OHO THCCOIAHPOBAHO HA HOHKI,

Ha ocnoamum npepcraBneHuii ob ofpasoBaHHH AKTHE-
HBIX HACTHI[ B PACTBOPAX ajeKTponuToB C. AppeHHYC BLI-
ABHHYJ 0DIIYI0 Teopuio 00PA30BAHNA «AKTHBHBIX» MOJEKYI
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npH XHMAYecKHX pearnuax. B 1889 r., uayuas uHBEepCHIO
TPOCTHHKOBOTO CAXADA, OH MOKA3AN, YTO CKOPOCTE aTOH pe-
AKIIMY ONPEfeIAeTCH CTONKHOBEHHUEM TOJLKO «AKTHBHBIX »
MOJeKVJ. Peskoe NOBEIIIEHHWE 3TOH CHOPOCTH ¢ pPOCTOM
TEMIEPATYPLL ONpejieliseTcd 3HAYHTEIBHBEIM YBEIHYEeHHEM
NPH 3TOM KOJMUYECTBA ¢«AKTHBHEIX» MOJEKYJI B CHCTEMe.
IIna BCTYVILIEHWA B PEAKIIHI0 MOJEKYVJR TOJKHEI 0bnajaTh
HEeKOTOpOH Ko0aBOYHOI 3HePTrHell MO CPABHEHHID CO CPEJHEH
gHEeprHed BCeH MACCHI MOJIeKYJl BellecTBa IPH OIpeleneH-
HOH Temmoeparype (2Ta nobapoudad sHeprus Oyier BHoCHe[-
CTEMH HAa3BaHa sHeprueil awrueanun). C. Appenuyc Hame-
THI OYTH H3VIeHHA DOPHPOJEI H BHIA TEMIEDATYPHOI
ABMCHMOCTH CcKOpocTH peaknuu. [IpH mansHeHmeM Hocie-
INOBAHWUHW JIDPYTHAMH VUCHBIMHK (B IeDPBYIO OYEpenh AHTJIHI-
ckum xuMukoM Y. Mak-Jlstonconm) 8 1920—1930-x rr. 651-
10 OKOHUATEJALHO BhIBEIEHO VpABHEHHE 3TOH 3aBHCHMOCTH,
nmonyauemes uMa C. Appenuvea. OHO CTANC OGHHUM H3 OC-
HOBHEIX VDABHEHHH XHMHUECKO KMHEeTHHH, 4 JHeDrusd AkK-
THBAIIHH — BayKHOH KOJHYECTEBEHHOH XapaKTePHCTHROH pe-
akmHoHEHOI cnocobnocTH BemecTe. B 1903 r. C. Appernye
Be11 voocroeE HofGenerscroil npemuy 34 upe3BeluaiiHbIe 3a-
CJOVIH B PASBHTHH XHMHIM.

Hayunrie uaTepeckl C. AppeHHyca He OFpAaHHYHEBAIHCE
thusnueckoll xumueit. O HaODUCAD OKOJIO ABYX COTeH paboTr
Mo pa3IUuHBIM BOTpROCAM XHMHIM, DHOJIOTHY, acTpodiM3u-
kM, xocmoroEun. B 1923 r. C. AppeHRyC BEICKABAT MEICIE,
UTO OCHOBHBIM HCTOYHHEKOM 3sHeprum ComHDa ABIfeTcH
SHEPrHA, BRITEJNSINAACH IPU TepMOfglepHOl peakiinu ob-
pa30BaHHA Melind Ha Bogopoga. Paborsr C. Appenuyca xopo-
110 3HAJH B Hamred crpade. [IpusHaAMeM ero BKJI8a B pas-
BHTHE XHMHH CO CTOPOHEI PYCCKHX W COBETCKHX yUeHBIX Obl-
a0 uzfpanve mEeeacroro vueHoro unenom [letepbypreroi
aragemun (1903) u Arxamemun mayvk CCCP (1925), nouer-
HeIM goKTopoM MocKOBCKOTO VHHEEpcHTETa W PHiKcKoro
MOMHTEXHHUIECKOrD HHCTHTYTA.

® SeccOReSRROPROASeEEOROERAeERECORRROBRODRERARDOES
1 HazoruTe OCHOBHBEIE NTOMOMEHNA TEOPHH ﬂﬂ’EKTpﬂﬂHTHT{EGKGfI
AHCCOIIHAILITH 1T lTpOHJ'JJ‘IiGcTIJHp}'ﬁTE HX NpHMepaMH.

2 B 1903 r. Kopoaesckaa aganemMis Haye [lsennn npueyanna
C., Appesnyey Hobenenckyn NpeMHID «B DpuaHanne ocoboro
FHAYCHHA TEOPHH ANeETPOIHTHYSCHON IUCCONHMATNK NJIF DAZ-
BHTHA xuMuu+, B uesm Bel BHAuUTE ocoboe 3HAYEHHe 3TOH Te-
opuu?




3 Kak rnacenduunpyioTea aMeKTPOIHTEE: A) O0 Xapartepy ofpa-
AVIOMIHXCH MOHOE, D) 00 CTeNeHH aJeKTPOJHTHUeCHOH JHCCO-
nuanun?

4 Karx zagHMcHT CcTeOeHs aNeKTPOAHTHUECKOH IHecONMANMH
oT npupoasl anexrTpoaura? [lponnmocTpHpyiiTe 3Ty 3aBHCH-
MOCTE HA OPHMERE MHADOKCHIOB, 00pa30BAHHEIX 3eMeHTAMH
OOHOTO [DepHOoAa (HAUPUMER, TRETBETD) W OJHOH IOJrpVIIIEL
(HanpHMeD, DOATPYINEL HIeNOUHRIX METAIIOE HAH TAJ0TEHOR)
Tlepuognaeckoil cueremsr [, U, Meugeneesa.

5 Pacexaniure o Teopun O0DASOBAHUA «AKTHEHRIN® MOIEKYI
OpH XMMHYECKHX PeakIHax, BeIBHEYToH C. Appesuycom.
YTo Takoe sHeprud axkTHBAOHN Monekya? Hax ee moBelcHTh?
Y7o MpH 3TOM HEMeHHTCH?

il IIpapeauTe OPUMEDE], I0KASBIBAKIIIHE MHOMOCTODOHHOCTE HA-
yuHLIX nETEpecoE C. AppeEUyCea.

Heaun Anerxceernuy Habaykos
(1857—1942)

GsasPoDRORESREBOOERDRERRRRDRBRADA

CoeeTcrkuil (PHUSHEOXHMHEK, II0-
YJeTHRIH 4YileH AKafeMHEH Hayi
CCCP, Brickasan HAel 0 IHIPATA-
IIHH HOHOB B PACTBOPAX.

Eme Bo spema obyuenua s Moc-
KOBCKOM VHHBepcuTere M. A, Kab-
JIYKOB HAYAN TPOBOAHTH HCCJHe-
OOBAHUA CBOHCTE MHOTOATOMHBEIX
cnuproB B nabopatopuu B. B, Map-
ropHHKoBa. M. B. KaGnyros mpo-
ABHJ CHOCODHOCTH B SKCOEDHMEHTANBHON IeATeNsHOCTH,
4 He TOJBKO B OBJaneHuu Teopueil. Yepes roj mocjie OKOH-
HAHUA YHUBEpcHTeTA, B 1880 1., OH DOAVYHI KOMAHIHPOBKY
AJIS IPOJOJKeHHA HeelleqoBanuil B nabopaTopun A. M. Byr-
neposa B IletepbyprekoM yHHBEpCHTETE.

B xorne 80-x — uauamne 90-x rr. XIX 8. H. A. Kabnyros
nog sauAHneM [I. M. Mergeneesa veiexcs husngecKkol XH-
mueil. Paboras B nabopaTtopun HemelnKoro ydenoro B. Oct-
panega B Jledinuure, od obHADYMKHI, YTO MOJEKYJIADPHAHA
AJEKTPONPOBOIHOCTE AMEKTPOJHTOR (HANDHMED, XJ0ODOBO-
JOpoja) B OpraEiYecKHX PacTBOPHUTENAX H3MEeHAET A He TakK,
KaK B BOIHLIX DACTBOpPAX. B OPraHWYecKHX CpPefax MoJexKy-
NAPHAA JEKTPONPOBOIHOCTE PACTEOPA VMEHBIIAETCS ¢ ero
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pasbaBaernemM. JToT (haxT OBLT OYEHE HHTEpECeH, TAK HAK
paHee HemenKHH XxAMuE B, OcTBanen n MIBEIACKNIT (PHBIKO-
xumur C. Appernyc o0HADY#KHIH, UTO B BOZHEIX PACTEOPAX
MOJIEKYIADHAH 3JEKTPONPOBOIHOCTE TP pasbaBlIeHHn yBe-
auuusaercA., Yrobs obbicHATE ganHblil darr, M. A. Ka6-
JAVKOB NPHUBAEK MOJOMEHHA I'HMJPATHON TEOPHH PACTBODOB
I. 1., Meugeneesa.

B TeopHH 3MeKTPOJHTHYECKON IHCCOIHAIHE IIPOBOH-
nach MOJHAA AHAJIOMMA MexIy NOBeleHHeM rasos H pasdaB-
JIEHHEIX PACTBOPOB M MTHOPHPOBATOCE XUMHYECKOE BBAHMO-
neiicTBHEe Mex[IV PACTBOPEHHEIM BEIIECTBOM H DACTBOPOM.
B rmjaparHOil TEOPAW PACTBOPHI PACCMATPHUBANINCH KaK CHC-
TeMbl acCOOHPAN MM YACTHII, KOTOPLIE TENeDE HA3LIBAIOT COJb-
BaTamM¥ (418 BONHBIX DPACTBOPOB — THAPATAMH), HO IpH
aTOM He NPHHHMAJCH BO BEHMAaHHE Pacnal MOJeKyJ aJIeKT-
PONHUTOR B PACTBOpE HA MOHEL.

B 1839—1890 rr. ogaoepemenno M. A, Kabnyxos u apy-
roit pycckuil yuensiii, B. A. Kncrakopckunii (1865—1952),
BRICKA3AMAH MHeHHe, YTO [OpH PACCMOTpPeHHH MexXaHH3Ma
PACTEODeHMSA BENIeCTB cjeyeT VINTEIBATH IOJ0MEHHA 0De-
HX TEODPHH: SMEKTPONNTHYECKOH IHCCOIMMANHM M THIpaT-
HOIf.

B morTopckoii guccepranun « CoBpeMeHHBIE TEOPHH pac-
TBOPOE B CBAZH C YUeHHAMHA © HEHAMHYECKOM p&BHﬂBECHHﬂ
(1891) M. A. Kabnykoe Aokasal, YTO TPH pPacTBOPEHHH
MHOIHX BelIecTB 00pasyVIOTCH X HOHEI (OO eHHe TEODHH
2AEKTPOJATHIECKOH AMCCOMHAIMH), KOTOPhIE T'HIPATHDPY-
I0TCH — BIANMONEIICTEYIOT — © MOJEKyJaMH BOABI (mofo-
AeHne THAPaTHOIH Teopun). B gansreiimem M. A, Kabnykos
OTCTAMBAN HEOOXOAMMOCThL ODBeIHHEHHA IpelcTaBIeHHH
ofienx Teopuit pacrsopos. Ilocie cosganna B Hauane XX B.
PUAPATHON TEOPHH VHeHEIH NPONAraHJHPOBAT €€ B CTATBEAX
M yueDHHKAaX,

OpHOBpEeMeHHO ¢ Hay4HOiH gearensocTeio M. A. Kabmy-
KOB BeJ TIPemojaBaTenscryio padory. B MockoscKoM yHH-
BEpCHTETe OH IMPOYMTAM HNEPBBIH Kype (MHAMYECKOH XHMHH.
Onybaukoparnsiii B 1900 r. yuebumk H. A. Kabnykosa
«OCHORHEBEIE HAYANA HEOPraHHUYecKOH XHMMHH» BBRIIEPHAIL
13 uanauuii.

H. A. Kabnyxos O4YeHE MHOTO BHUMAHHA YAeIA] [OMY-
NAPHBANMHM HOBEHIIHX gocTHyeHHH xumuu. OH Hammcan
1 ony6IHKoBAT BOIBIIOE YHCIO MONYIAPHBIX cTaTell HA Pas-
JUYHBIE TEMEIL.
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Paccxamure, B UeM saxmouaeTcs ocHorEas sacayra M. A. Kab-
ayroea # B, A, KHCTAKOBCKOrD B DACKPEITHHE MEXaHN3IMa pac-
TEODEHHA BEIECTR.

B wuem samawotaeTcd cYIIHOCTE IHIPATHON TEOpHMH pacTEOpos?
Kro ee asrop?

IMoAcHEUTe HA NPHMEPAX, KAK HIPOHCXOLNT OPOLECT 3IeRTPOos-
THYBRCKOH JHCCOIHATIHE I8 BeIeCTE ¢ DA3AHTHEIM THIOM XH-
mMuveckoil ceAal. MoryT an nonofHEle Tpolecch IPOMCXOIHTE
B HEBOAHKBIX pACTEOPAax?

Kax yEeIHYNTE CTENEHE JHCCOMRANH caaforo alekTpOIHTA,
HAIPHMEP 830THCTOH KHCTOTE Y

Kaxue yaeTHOE! OPUCYTCTEVIOT E BOAHEIX DACTBODAX: A) caxa-
poanl (caxapa); 0) cyaedara mean (I1); B) aMMHaKa; T) TIHOKO-
3nl; O) xaoporogopoga? HammmuTte ux dhopMyIBE M HASBAHWA.
Kawoii #a pacTBopoB He Oyaer 00180aTE CEOHCTEOM 88K TDOIH-
THUYECKOH MPOBOIIMOCTHY



[IpuoXeHue

IlaTa u TPUOPUTET OTKPBITUSI
XUMHAYECKUX 2JIEMEHTOB

CumBoa i Haspanne Ton ABTOPAI OTKpEITHS
aneMenTa OTHPBITHSA

Ac | AkrHHRH 1899 A, Nledeeps (DpaHnnsg)
Ag | Cepebpo # —

Al ANTOMHHEIH 1825 X. Opereq (lanusa)

Ar | Apron 1894 II. Pameii, ¥. Pamaait (Arrans)
As | Muimnsag il —

At AcTar 1940 3. Cerpe, 1. Kopcom,

E. Maregan (CIITA)

Au | Bosoro * —

B Eop 1808 JL. Teit-Jlwoceaw, JI. Terap

(bpannus)

Ba Bapnii 1774 K. leene (semma)

Be Bepummmi 1798 JI. Borner (Ppanmnsa)

Bi | Buemyr = —_

Er Epom 1826 A, Banap (Ppanuna)

C Yroaepos # —

Ca |EKanenwi 1808 I'. Hagw (ARTIHA)

Cd | Kagmwit 1817 b, MItpomeiiep (Fepmanus)
Cl XIop 1774 K. MMeene (Ileemmna)

Co Kobaner 1735 T'. Bpargr (Il semna)

Cr | Xpom 1797 J1. Boxknes (Ppanups)




Hpodoaxenue madn,

Cumuoa » Hazsamuue Ton
aneMeHTa OTEDRITHA ABTODEI OTKpEITHS
Cs | Ieanit 1860 P. Bynaemn, I'. Hupxroth
; (Cepmanna)
Cu Menn * —
Db | Dyommnii 1970 I'. H. ®©aépos, U. 3sapa uw ap.
(CCCP); A. Tuopco u ap.
(CIIIA)
Ds | Dapmmran- 19588 0. I1. Oranecasn u xp. (CCCP);
THH II. Apmbpyerep u ap, (BPT)
Es | Dfmmreiinui 1952 I'. Cufiopr, A. T'nopeo m ap.
(CIITA)
Eu Esponui 1901 . Memapee (DPparmma)
F DTop 1886 A, Myacear (Pparmna)
Fe MHeneazo * =
Fr Dpasnmii 1939 M. ITepe (Dparimua)
Ge |Tlepmannii 1886 K. Buakaep (lepmanns)
H Bogopon 1766 I'. Kapesgnm (Anrnma)
He |Temmit 1868 K. Wances (DPpanmma);
H. HMoxsep, 3. Opagrnany
(AHrIHA)
Hg |Prvrs ¥ —
Hs | Xaccmit 1984 I'. H. ®népos, H. 3sapa u ap.
(CCCP); I1. ApmbpyeTep i gp.
(BPTY)
I Hop 1811 B. Eyprya (‘Ppanousa)
K Kammit 1807 I'. Dasw (Anramna)
Li JIuTHit 1817 A, Apdeeacon (Hlsenns)
Md | Mesaenesmii 1955 I'. Cufopr, A. Tnopeo u ap.
{CIIIA)
Mg | Marmmit 1808 T'. ODaeu (Arrana)
Mn |Mapragen 1774 0. Tau (Illpenna)




ITpodoasenue maod.i.

Cmm:#e;::::an e mgggms ARTODE! OTRPLITHA
Mo |Monuboes 1778 K. Meene (Ilsenmsa)

N Azor 1772 1. Peaepdopa (Anraud)

Na |Harpuit 1807 T. llaeu (AHTIHA)

Ne |Heon 1898 V. Pamzail, M. Tpasepe

(AsTmna)
Ni |Hurens 1751 A. Kpomcrear (Ilserna)
0 Kucnopon 1771— | K. llleene (Ipenun);

: 1774 Iz, [IpaeTan (Anrnua)
P Pochop 1669 X. Bparar (Pepmanus)
Pb | Ceumen ¥ o
Po TlonoHamnit 18498 M. Cxnofoncrafa-HiopH,

1. Kwopua (Ppasiu)
Pt |IlnaTmna * —
Ra |Pammi 1898 M. Craoposcras-Kwopn,
I1. Kwopu (Pparmus)
Rb. | PyGrauil 1861 P. Bynzesx, I'. Kupxrod
(Tepmarnd)
Rn | Pagon 1900 &, Mop= (Tepmannn)
Ru | Pyrennii 1844 K. K. Knaye (Poccus)
8 Cepa * —
sh Cypema ® =
Sc¢ | Cxanga# 1879 JI. Hunscor (Isemnst)
Se Cenen 1817 11. Bepuemmye (IBennd)
81 | Kpemauit 1824 1. Bepnenuye (Isenus)
8m | Camapmi 1879 1. Jlexor ae Byaboapan
(DpasnHa)
= Sn | Onoso * —
Sr | CrpoHmmii 1787 A. Epodopa u ¥. KpyKIIess
(Anrmns)




Oronyadiue madr.

CHMBOJ H HAZBAHHE Tom -
IEMEHTH OTHPBITHA ABTOPLI OTKPLITHA
Te Texuenni 1937 d. Cerpe, K. ITeppuep
' (Hranna)
Te |Tennyp 1782 &, Miosanep ton Pelixen-
mreitH (Berrpis)
Ti Turan 1795— | M. Kaanpor (Tepsarnis)
1797
Tl Tananii 1861 V. Kpyre (Anrnma)
0] ¥pau 1789 M. Knanpor (lepvanna)
L T Baumagui 1830 H. T'. Cedicrpén (Ilremnsa)
W Boasdpam 1781 K. Meene (IIsemma)
He | Keenon 1898 ¥. Pamaai, M. Tpasepc
(Arrana)
Yh | Hrrepbuii 1878 1. Mapueear (Ieeiinapis)
n Iinak ¥* —
Zr | Lnpronui 1789 M. Knanpor (Fepmanns)
111 =% 1994— | II. Apmbpyerep it ap. (PPT)
1996
112 | # 1994 — | ITI. Apmbpyerep 1 ap. (BPT)
1996
114 | #% 1998 10. 1. Oragecas 1 gp.
(Poccus)

=

JnemMerT B CBODOIHOM BHIE, €0 CILIABRL MIH cOoelHUHeHHA M3-
BECTHE © IPERHNK BPEMEH LIH ¢ AI0XH CPeIHEBEKOELH.

#& TIPUHATO PEITEHHE He [IPHCBANEATE A/leMeHTY HHKAKOIO HAZEA-
HHA, OrDAHHYHBINHCE TOMLEKO CIO HOMEDOM.
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