3naoH3"HMaaBTaerAeanb°H!o!

b. A. CrenuH
A. 10. AAukb6eposa

3aHMMATEAbHDbIC
aHMS

ed

DPpO P a Mocksa - 2002




VIK 373.167.1:54
BBK 24a92
Cc79

Cepus «ITosnasamenvho! 3anumamensvro!»
ocHosana 8 2002 z0dy

Crenuu B. [1.
C79 3anuMaTenbHble 3afaHUA K adipeKTHEIe onkITh o XxumuH / B. II. Crenus,

JI. 0. AnuxGepoBa. — M.: JIpoda, 2002. — 432 c.: ua. — (ITosmaparensHO!
3anuMaTeabHO!).
ISBN 5—7107—3938—3

Kunra npegcrasnsier co6oif cG0pPHMK MHMHHATIODHBIX PACCKA30B, COAEDXKHT 3aHMMA-
TelbHbIe BOMTPOCH! IT0 XMMHUH C OTBETAMH M OIIMCAHHA 3GGeKTHBIX [eMOHCTPALMIOAHABIX ONAI-
TOB C NOSICHEEMAMM M MCTODHYECKHMMH cBefeHUAMH. M3naAMe XopolIo UITIOCTPAPOBAHO.
B odopMnenun 0610>XKH, TATYTILHOTO JIUCTA M 3aCTABOK KO MHOIMM IABAM HCHOJIL3YIOTCA
aNXMMHUYECKHEe CHMBOJIbI.

Kunra agpecoBaHa IUKONbHNKAM, MOCTYNANINM B BY3bl, CTYACHTAM, YUUTENAM, & TAK-
’Ke BCeM MHTepecyIoIMMCsS XMMHMei.

Haganue MosxeT 6LITH YUeGHEIM oco6MeM A KON ¢ yray6ieHHBM H3yUeHIeM XM,

¢u3uKU ¥ GUONOrKuH.

VIK 373.167.1:54
BBK 24492

ISBN 5—7107—3938—3 © 000 «JIpocpas, 2002

IMTPEAVCIIOBUE

Jopoeue wkonvnuku!
Yeasxcaemvie 83pocavie — podumenu u yuumens!

X MMHS — yAUBHTeJbHadA HayKa. C OXHO CTOPOHEI, OHA OYEeHb KOHKPeTHA
M HMeeT JeJo ¢ 6eCUYMCIeHHBIMHM IIOJEe3HBIMM M BPEAHBIMH BellleCTBAa-
MM BOKPYT Hac ¥ BHYTpH Hac. [loaroMy XMMHUA HYKHA BCeM: MoBapy, uiode-
py, cafoBoay, crpourento. C Ipyro# cTOpPOHEI, 3Ta HayKa BechMa abCTpaKT-
HafA: OHa M3y4YaeT MeJbYaMIlIiMe YACTHIbI, KOTOPhle HEe YBUAMIIL B CaMbIii
CHIbHBIN MHKPOCKOII, PACCMATPHBAET I'POMO3AKHNE QOPMYIbI M CI0KHBIE 34-
KOHBI. .

Ecin cunrarh NepBbIMH XMMHKAMH IDEBHECIMIIETCKHX KPEIOB, TO XHU-
MHA — HayKa-CTapyllKa, eil HeCKOJIbKO ThICAY JeT. BMecTe ¢ TeM MOCTOAHHO
OTKPBIBAIOTCA HOBbIe 00JaCTH 9TOHM CTapoil HAYKHM, CHHTE3UPYIOTCA HOBBHIE
BEILIeCTBA, NOABIAIOTCSA HOBblE METOABI UX MOJIYYCHUA U UccenoBanuda. U cra-
pas HayKa MOJIOJEeT. ..

UayuaTh xuMHIO B IIKOJe TPpyAHO. Ecau ¢ caMoro Hayasa 3To Aeso He Ja-
OHTCs, TO BCKOPe BCe CTAHOBUTCA HENOHATHO, a 3HAYUT, CKy4uHO. Jpyroe ze-
JI0, KOTIa BO3HMKAeT HHTepeC — TOTJa JeJIo UAEeT Ha JIaJ, Y YeJI0BeKa Pas3Bu-
BaeTcsa ocobad, XMMUUYECKAsa CMEKAIKa, pacTeT Kpyrosop. Torga u aaxoderca
y3HaTh GoJibllle, pasodparkcA B MpobiaemMax XMMuUU raybke. ITO NOHATHO!
Belb HAaC MOBCIOLY OKPYKAIOT XHUMHUYECKHUEe BeIleCTBa, KOTOPbIe MOTYT IIOJ-
BepraTbca HeOOLIKHOBEHHBLIM IpeBpAIleHHUSM M 3aJaBaTh HAM YIMBUTEJb-
Hble 3arafku. Ilopoil B pykax yMeloro XuMHMKa, MOKA3RIBAIOIIEr0 yBJEKa-
TeJbHEIE ONBITHI, CaMble OOBIAEHHBIE IIpeAMEeTHI IMpHoOperaioT BoJIlebHbIe
CBOMCTEA.

B 3101 kHUre YnTaTEIM HAHAYT 3aHHMAaTEbHEIE BONPOCKH] B 3aJaHUA 110
XMMHHU, 3arafKH, TOJ0BOJOMKH U KPOCCBODABI, HCTOPHH M3 KU3HHU YYEHEIX,
A TaKKe ONHUCAHUSA CAMBIX TMPOCTHIX M JOCTYMHAIX JAae HAYMHAIOIINAM XHUMH-
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KaM OIIRITOB. B KOHIE Kax 0 riiaBbl IPUBOAATCA OTBETHI HA 3alaHHbIE BOII-
pOCHI, & OIIMCAHMA ONLITOB JOIOJHEHK CXeMaMM IPHOODPOB M YCTAHOBOK AJIA
MX BHIIOJIHEHHU .

B KaxJoi yacTH KHUTH BBIZIEJIEHRI IIABERI; 00 MX COAEPIKAHMM H IOCHe-
MOBATENLHOCTH PACIOJIOMEHHUs JIETKO COCTABUTH NIPEACTABIEHHME, O3HAKO-
MHBIINCEL C OrJiaBjeHueM. [J1aBbl MPOHYMepOBaHBLI apabckuMu nudpamu;
HyMepaluA IJIaB CILJIONIHAA II0 BCei KHuTe. 3aflaHUA U OIKITH B IIpefesax
Ka)KZOH IJIaBhI MMEIOT CBOI0 HyMepaIruw, Haupumep: 1.2; 5.16 u 1. g. Ilep-
Bag nudpa 03HAUYaET HOMEp TJaBhl, BTOPafd — HNOPAAKOBEIH HOMep 3aJaHUA
HJIH OTIBITA, OTHOCHALIErOoCHd K JAHHOH riase.

XoueTca HafeATHCH, YTO KHHUTA OKa)KeTCH WHTEPECHON M NOoJie3HOH n
IMIKOJBHUKAM, X BX POAUTENAM, H YUNTENIAM XUMHH, ¥ IOCTYNAOIIMM B By-
3bl (He 06A3aTeNLHO XHUMHUeCKHe!), H CTY/JeHTaM IePBEIX KypcoB. Bee 3ame-
YaHUA ¥ IpelNIOKEeHNs ynTareseil OyayT IpUHATHL ¢ 6J1ar04apHOCTLIO.




KHUCIIOTHI: TPOTOHBI B IIOJAPOK

«CnoBO «KHCIOTa» — 3TO QYHKIIMA BelecTBa, a HE 3TUKETKA C HA3BAHU-
eM», — TOBOpHJ poccuiickuit xuMuk HWBan Buaagumupoumu Tananaes
B 1965 r. 9ToT TEPMUH CKOpee YKa3bIBaeT He Ha GOpMyJy BellecTBa, a Ha €ro
«CIIOCOOHOCTH » .

IlepBoit KnCAOTOH, ¢ KOTOPOH MO3HAKOMUJICH YeJIOBeK, OblJla YKCycHas
KHCJIOTA, ToJydyaeMas U3 mepeOpogHBIIero BHHA ellle B HaYyaJie HaIlleHd 3phl.
CJ0BO «yKCyC» MPOHCXOAUT OT I'PEYECKOr0 «OKcOoCc» — KHCABIHA. ToapKo B
1815 r. auramitckuit xuMuk ['am¢pu [I3BM ¥ MOYTH OJHOBPEMEHHO C HUM
¢pannysckuit xuMuk [Irep /I10JI0HT BRICKA3AJIM MBICJb, YTO HOCUTEJIEM KHC-
JIOTHBIX CBOMCTB BelllecTBa ABJSETCA ATOM BOAODPOJAA, BXOJSIIHHA B COCTaB
Monexynbl KuciaoThl. IlIBenckuit yuenblit CBaHTe AppeHHYC, aBTOP TEOPHUH
3JIeKTPOJUTHYECKOH Aucconuanuu, B 1887 r. onpegenus KUCIOTHL KaK Be-
IIeCTBa, KOTOPhIe B BOJHOM pACTBOPE pacnafaroTes ¢ 06pa3oBaHUEM KATHOHA
Bogopoga H*. IlosBeka crmycTa BceobIlee MpU3HAHME TOJYYHJIA TPOTOHHASA
TeopHsA KHUCJIOT M OCHOBaHHUi, paspaboTaHHAA JATCKMM XMMHKOM MoxamHe-
com Bpéncremom m ero anramiickum xoyneroi Tomacom Jloypwm, coraacHo
KOTOPOM YaCTHITEI KMCJIOT, IIONAaA B BOAHEIM PACTBOD, OTINEIIAIOT U Iepe-
JaloT MOJIEKYJIaM BOJBI IMIPOTOH (IIOABEPTaloTCs TMPOTOJIHUIY U CIAYHKAT JOHO-
PaMH IIPpOTOHOB).

Bot Tak kuciaora!

CoJssiHas KUCJIOTa, KaK H3BecTHO, HMeeT dopmyay HCl — Taxyio ke, Kak
Yy xJopoBogopoga. duaxKmnid XJI0pOBOJOPOJA, HE COMEPIKAIUA BJIaTH, ABJISET-
Cs1 MOJIEKYJIAPHBIM coeUHeHueM U He cofepkuT noos H* u Cl™. On He B3au-
MogeHcTBYeT ¢ HMHKOM Zn 1 ruapoxcugoM Kaaua KOH, ero MoskHO XpaHuTh

[nasa 1. Kucromst: npomoust 6 nodapok 7

g




B JKeJIe3HOM cocyne. PacTBopsasce B Boge, HCl Bapyr npespaiiiaercs B CRJIb-
HYIO KUCJOTY, aKTUBHO PEATHDYIOIIYIO C IUHKOM, 3KeJIe30M U IPYTUMH Me-
TasjaMy, ¢ TuApoKcugamMu (Hanpumep, KOH u NaOH), okcuzaMu MeTansos
U aMMJaKOM. B ueM 3arajgka cToJIb pe3Koro uamenenud csoiicts HCI?

«Kucnaa BramxuoCTS»

B nauame XVIII B. YyKCYCHYIO KHCJIOTY CH,COOH HasmBamu «KMCJIOM
BJIAXXHOCTBIO» UJIH « APEBECHOH KMCJIOTOMH » : ee IIOJIyYa U IIPU CYXOiH Ieperon-
Ke JpeBEeCHHEBI JINCTBEHHBIX mopoA. Ilocsie yaaleHusa CMOJIBI U AETTA, 0CENAK0-
IMUX HA AHe IPHEMHHUKA IIPOAYKTOB II€PETOHKY, CIMBAINA BEPXHUIL cJI0H TeM-
HO-0YpOTO BOAHOrO PAaCTBOPAa, COAEPIKAINEro IOMUMO YKCYCHOM KHCJIOTHI Me-
radon CHZOH, aneron (CH,),CO u apyrue Bemecrsa. K ciuTomy pacTBOpy
L06aBIAMYN M ¥ YIAPUBAJIHM CMECh J0 MOJYYEHUA CYXOro OCTaTKa. ATOT Oc-
TaTOK 06pabaTRIBANIH CEPHOI KMCJIOTOM M HATPEBAJIM, a BBIJEIAIOIAECA Maphl
oxnaxcgamu. [Ipu aTom KoHAeHCHpOBANACh YKCYCHada KHcJoTa. Kax BRI Ay-
MaeTe, AJA 4ero K CMECH JKUJKHMX MPOAYKTOB IIE€PErOHKHU L06aBIANU MeJs?
IlepeBeauTe onMcanue BceX XUMHUYECKUX OIEPAIiMil HA COBpeMEeHHRIH A3LIK.

«JIlyEHAS KHCIOTa»

B 1827 r. vemenknii xumuk 3itapxapa Muuepaux NpoBogns odepesHOMH
OIIBIT, IIOJIyUasa COeNUHEHUA 3JIeMEHTA celleHa. Muuepanx n1o6asuy K BOTHO-
MY PacTBOPY CEJI€HHUCTOH KMCJIOTEI H2Se03 IepOKCHUM, BOOpoaa H202, a moc-
Jle yIapuBAHHUA U OXJaXXICHUA CMECH NOJYUYHJ GecliBeTHhIe KPUCTAJJILL He-
M3BECTHOr0 BeI[eCTBAa. JTH KPHCTAJNJLI OKAZAJHUCH CPaBHUTEJNLHO JIETKO-
nnapxumMu. Korja B pacnias HOBOTO BEIIECTBA CAYYaiHO- YPOHUIIH TAEIOITUIL
YroJIeK, OH BCIEIXHYJ APKHUM ILIaMeHeM U GRICTPO cropeJ. 3aTeM HeOX U I aH-
HO JaJl Te4ub JIaOOPATOPHBIN THTE€JNb M3 30JI0TA, B KOTOPOM HAXOAWJICA Pac-
naaB. Muuepiux IpeKpaTHI OIBIT, PACTBOPUJ B BOJe TO, YTO OCTAJOCH B
turnae. IIpoBena xuMuuecKuii aHaIU3 pacTBOpa, OH OOGHAPYXKJ COeIUHEHHE,
cozepIxainee celeH U 30JI0TO, 8 TaKIKe... CeJICHUCTYIO KHUCJIOTY. 3HAUUT, pe-
aKuuda HZSeO3 C IIEPOKCHIOM BOZOPOAA IPOILIAa HEe MOJHOCTHIO? A KaKHM
06pa3omM B pacTBOpE OKAa3aja0Ch 30J0T0?

CTpaHHOCTH NOBeAeHHUA

Bcem xumMukam usBecTHO, uTO M asorHasa Kuciora HNOg, u xjaopuas
HCIO, — cunbubte kucnoThl. MHTEpECHO, GyAYT JI 9TH KHUCJIOTH «CyMMHPO-
BaTb» CBOIO CHJIY, €CJIM B3ATHh UX CMeCh?

CuasHad, HO... caaban

BaaumogeiicTBre cosn c1a60il KUCJOTHI ¢ 6oJlee CUILHOU KMCJIOTOH HO0JI-
JKHO NPOHMCXOAUTL TeM ObICTpee M moJsiHee, 4eM GOJBIIYI0 KOHIEHTPAaIIHIo
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MOHOB OKCOHMSA H30’r co3faeT CHJIbHAA KHUCJI0Ta B pacTBope. Ho mouemy xe
TOrfa peaknus cjaboil YKCYCHOI KMCJIOTHI CHacOOH ¢ KapOOHATOM KAaJhb-
nua CaCO4 mpoucxoauT GeICTpee, uYeM B cilydae AeHCTBUS Ha CaCOy4 Gosee
CUJIbHOM cepHOi kucsorn H,SO,?

Bri6epu xuciaory!

Kak mosyunTts razoobpasHuiii HogoBogopos u3 noauna Kanua? Hago no-
JeicTBOBATH Ha TBepAYIo coab KI KucsioToit npu Harpesanuu. Kakyio ke BbI-
6path KucaoTy? Cepesxa B3sJ AJIA ONBITA KOHLEHTPHPOBAHHYIO CEPHYIO KHC-
aory H,SO,, a ®Pega — KOHIEHTPUPOBAHHYI OPTO(OCHOPHYIO KHCJIOTY
HgPO,. Yeii BriGop ynaunee?

«Jlyx u3 comeii»

B counnennsax Mouaxa-anxumuka Bacuana Banenruna (XV B.), KoToporo
MHOTHE MCTOPHKHM XUMHM CUHTAIOT MH(uUecKoil ¢durypoii, 66110 peKOMeHI0-
BAHO NOJIYYaThb «IyX U3 COJIeHi» — «CIIHPUTYC CATUC» — IPOKAJHUBAHUEM CMe-
CH KaMeHHOH COJIM U KeJIe3HOro Kymopoca. [Ipu aToOM OTroHANAaCh dKHUAKOCTD,
KOTOpas nopakajga BooOparkeHMe aTXUMHUKOB: OHA ALIMHJIA Ha BO3AyXe, BEHI-
3pIBAJIA Kalllelb, pPasbefala TKaHb, OyMary, MeTaun... O KakoM BeljecTse
uger peus? UTo 3a peaKIUH HCIOJb30BAJINCE B MMOIYUYEHUH «AyXa U3 coseii» ?

BocCTaHOBHM IINAPTAJIKY

Ilocne ak3amMeHa IOA CTOJIOM HAILIY OGPBIBKM IINaprajaku mo reMe « Kuc-
JIOPOJHBIE KUCJIOTHI cephl». Ha Hux 6bL1u GparMeHTH! YPaBHEHHUI peaknuii ¢
NIPaBUJILHO PACCTABIEHHLIMY CTEXMOMETPHUYECKHUMH KO PUIITMEHTaMU:

S + 6HNOy(xonn ) =
SO, + H,0, =
= H,ST + 4MgSO, + 4H,0

BoccranosuTe atu YpaBHEHUA.

1.9. «CaxapHas KHCJIOTA»

B 1779 r. Hemenkwuii ceHarop, anTexkaphr ¥ xuMur HMoramn XpucTuax
Bursne6 nogeiicTBOBa M3BECTKOBOI BOKOI HA COKM IIlaBeJid M KMCJIMIIBI, CO-
Aepxalliue «KUCIUYHYIO KHCJIOTY», M 3aMETHJI, UTO U3 PACTBOPA BHIIIAJAeT
Gennlit ocagor. OxHako coctas ocasika Burneby yctaHOBUTE He yaanochk. Ye-
pes IATh JeT MBeACKui anTekaph U XxUMuK Kapa Buasreasm IHleene pemruna
NOCMOTPETh, YTO HOJYUYUTCH, €CJIM TPOCTHUKOBBIM caxap oOpaboTaTh KOH-
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LEeHTPUPOBAHHOM a30THOM KHCI0TOM. OH 06HADYUJI, UTO IPH 3TOM BbIAeNd-
eTcA KpacHO-Oyphlid ra3 u 06pa3yeTcs Mpo3payHbIil PACTBOD, KOTOPBI OKpa-
IIMBaeT CHHUI JJakMyC B KpacHBIH nBet. Korga Illeese no6aBus k aToMy pac-
TBODY H3BECTKOBYIO BOAY, MOJNYYHUJICA OelIbIii OCAN0K, OUeHb IIOXOXKHI IO
CBOMCTBAM HA OCAJiOK, BbIfeJeHHbIH BurineGom. Kakoe BemiecTBo 06HADYXKH-
au Burie6 u ITeene?

Be3s uMenx...

Bb! OTKDBLIN CKIAHKY C BASKOM GeCLBETHON MKHUIKOCTBIO H YBUAEIH BhI-
Aessoimuics ua Hee Genbiil AbiM. Korga B CKIAHKY ONyCcTHIN JYIHHKY, TO
€e KOHell, MOOLIBaBIINM B )KUAKOCTH, o0yrauica. Hagoucs Ha aTHUKETKe 6bI-
Ja nouTH crepra. CoxpaHUINCH TOJLKO [Be mepBble OYKBBI — «OJl...». Ka-
KO€ BeIleCTBO HAXOANTCA B CKIAHKe?

Y I0BKH a30THOH KHCIOTEI

B GospmMHCTBE KHUT 110 HEOPraHHYECKOH XMMHUM HAMMCAHO, YTO B3AH-
MojericTBue pasbaBieHHOH (MeHee 2 MOJBL/J) A30THOH KHCIOTHI HNO,
C AKTUBHBIMHU MeTANJaMM, TAKMMHU KaK Marsui, aJloMUHHHA, UHK, COIpPO-
BOXK/ia€TCA BblAesienueM a3ora N,, MoHOoOKcHAa ArasoTa N,O u aaxe o6paso-
BaAHMEM B DACTBODE KATHOHOB aAMMOHUSA NHZ. Ecnu crtymenT Ha ak3aMeHe
WJIN IIKOJbHUK B KOHTPOJIbHOM pa6oTe HAIMINYT YPABHEHUA peaKIUil 9THX
MeTaJlJIOB C pa36aBJIeHHONR a30THOW KHCJIOTOH M B KauecTBe OJHOTO M3 IIPO-
AYKTOB YKaXKYT BOJODOJ, TO OIl€HKA HABEPHAKA GYAET HeyJOBJeTBODHTENb-
HO¥. OfHAKO B NMPaBUJIAX TEXHHKH GE30IaCHOCTH AJA I[€XOB XHUMMUECKHX
OPeAnpUATHH, Iie HCIOJIb3yeTCA Pa3baBIeHHANA a30THAS KMUCJOTA, TOBODHT-
CA O «IOBBINIEHHOHN II0XADOONACHOCTH IOMEIeHHIl B CBS3H C BBLILEJCHH-
€M I'oprovero rasas». 3HaUNUT, B PEAKIIUAX METAJJIOB ¢ 430THOH KHUCJIOTO BCe-
TAKH MOYKET BBIAEJIATHCA BOAOPOS?

Kax npaBuapHO?

XMMHKY, OKOHYMBIIEMY MHCTHTYT MHOTO JIeT HA34J, 3aJaJd BOIPOC:
«Ilouemy B a30THO# KHCJIOTE CTENEHb OKUCJIEHNA a30Ta paBHa +V, a BaJleHT-
HOCTb — 4YeTbIpeM?» «BBITh Takoro He MoXeT, aTo omuOka! BameHTHOCTD
a3oTa paBHAa IIATH!» — IOAYMAJ OH, HO IpomMoadai. M1 B caMOM nmelle, KaKoBa
BAJIEHTHOCTD 230Ta B a30THOM KHucJjaoTe?

IloueMy pe3yabTaThl pasHbie?

JlaGopaHTy NOPYYMJIH OUHUCTKY BOJAHBIX PACTBODPOB A30THCTOM, A30THOM M
oprogochopuoit kucior (HNO,, HNO,; u H;PO,) ot npumeceit. On BuiGpan ca-
MOe IIPOCTO€ pellleHre — MOABEePrHyTh KHCJIOTHI neperonke. Ho npu meperos-
ke pacrsopa HNO, B kosnGe-npuemMuuKe KOHAeHCATA (puc. 1) moueMy-To okasa-
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TepmoMeTp
XoMoauIBHAK

MIPHEMHHK

Puc. 1. JIaGopaTopHAas neperoHHas yCTAHOBKA

Jlach He a30THCTas KHUCJoTa, a a3orHaA. Korja sakoHumIach meperoHka pac-
TBOpAa 830THOI KMCJIOTHI, MOJYYMICA AeHCTBUTEJILHO YHCTEIA IPOAYKT. A B
caysae H,PO, npousomio seuro crpanHoe: B KoJjbe-mpueMHHUKe JaGopaHT 06-
HapYy>XMJI TOJBKO BOAY, 3aTO B IIePerOHHOM K0J16e UCXOAHLIHM pacTBOD IpeBpa-
THJICA B GeCLBETHYIO BA3KYIO KHU/IKOCTh, KOTOPAA IPH OXJIAYKACHUM 3aTBEpAe-
Jla B CTEKJOBHAHYIO Maccy. UTo ke IPOM3OoIILI0 IPH NePeroHKe KHUCJIOT?

IIpocras 3amaya ¢ TPYAHBIM pelIeHHEM

Hemenxnit xummk m anrekappb Horamn Pymoapd TIimay6ep B 1648 r.
BIIEpBble OCYII[ECTBUJ DEaKINI0 IOJIYIYeHUA KHUCJOTHI U3 ee CONH AeiicTBHEM
cepHO# KHMCHIOTH. HarpeBanueM cMecu XJIODHAA HATPHUSA ¢ CEePHOM KHCIOTOM
OH BEIJIeJIMJI Ta3000pasHbiil XJI0POBOAOPOA, KOTODHIH IIPU PACTBOPEHHH B BO-
Jle mpeBpaImiaica B COJIAHYIO KuciaoTy. Ilocsie Hero MHOrMe XMMHKM IIbITA-
JIUCh AHAJIOTMYHBIM 06pa30M MOJYYUTH U3 HATPUTA HaTpusa NaNO, asoruc-
TYI0O KHCJIOTY, & M3 THOCYJb(dara HaTpusa Na,SO;S — THocepHYIO KHCIOTY.
Ho npoucxoaunno Heuro cTpaHHOoe. B peaxkIuu ¢ HUTPUTOM HATDHMA ITOYe-
MY-TO BBEIfieJI1JIcs KpacHO-0ypHhIi ras, a u3 cMecH THOCYJabhaTa HATPUA ¢ cep-
HO# KHC/I0TOH — OGecIBeTHBIH ra3d ¢ Pe3KMM 3amaxoM, IpHYeM HCXOXHAA
COJIb IIpeBpalajach B BEIIECTBO >KEJITOBATOro mnpera. IloueMy He yaanocs
MOJIYYHUTB 3TH KUCJIOTHI criocobom [iraybepa?

T'oprouasa KHCIOTa

B 1793 r. ¢ pycckum xumurom Touem JloBunem Ipou3onIIN ABA CTPaH-
HEIX cay4das. OqHAMX B OH II0 HEOCTOPOIKHOCTH YPOHMJ B YAIIKY C TOJbKO
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4TO IOJy4YeHHOH Ge3BOAHON KHCJI0TOH HapdopoBEIil IINATENs ¢ TOPOIIKOM
[IEPOKCHJA HATPUA, ¥ KUCIOTA BCOBIXHYIa. B apyroii pas, sanumasnces nepe-
roEkoi 80% -HOro pacTBOpPa TOH € KHUCJIOTHI, OH PEITHI IIOCMOTpPETH, MHOT'O
N1 cO6paHo KOHZAEHCATa B KOMGe-IpHeMHEKe, U IOAHeC K Hell TOPALILYIO CBe-
uy. I1apfl KMCIOTEI TYT K€ BCOBIXHYJHM, HaX OPUEMHUKOM HOABHIOCH CI860
cBeTdAlee N1aMs... CBOHCTBA KaKOM KHCA0TH uaydai Jlopui?

Onacrasa apajoruas

B 1826 r. memenkuii xumux OTTo YHbepaop6eH expa He moru6. BoT kax
aT0 6b1710. YHbepAop6eH 3axyMaJ U3BIeUL U3 IePMAHTAHATA KAJIUA BelllecT-
BO, IpHAaIOIlee COJIH GHUOJETOBYIO OKpacKy. CMeIman KpucTasasl KMnO, ¢
KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOTOM, OH 3aMeTH] IOSBICeHUe Macnaﬂnc-
TOM 3€JEeHOBATO-UEPHOM MHUAKOCTH U OOpPAOBANCHA, CUMTAS, UTO ITA KHUI-
KOCTb M eCTh «Kpacslee HAYAJI0» IepMaHraHaTa. YHpepaop6eH peuIn oT-
AEJNUTD ee OT CMeCH IIePEerOHKOM U Hauas HarpeBauue. Ho BHesamHo pasngai-
CA CHUJBLHBIA B3PHIB, KOTOPHIH e/Ba He CTOMJ XMMMKY >XH3HH. B uem 6bina
omubra Yudepaopbena?

KucaoTEI «¢ cexperom»

Ha npaxTuteckoM Type ropockoil XuMHuuecKoi OMMMINAibL ee yuacT-
HHKaM GbIJIO IOPYYEHO HPUTOTOBUTH 72% -HEI€ PACTBOPHI XJIOPHOBATHCTOIM,
XJIOPHUCTOM, XJIOPDHOBATOM M XJIOPHOH KucJOT. IloGeaurenem 6bIn IIpU3HaH
YYACTHMK OJTMMIIMA/bI, KOTOPBLIA IPUIOTOBHJI TOJBKO OAUH pacTBop. Kak BEI
AyMaeTe, nmouemMy?

MeTtamopdosa

CryaeHTy NOpyYHIM M3y49uTh CBOMCTBA AUCEPHOM KMCJIOTEL. OH B3
6aHKy ¢ Hagnuceio «H 25, O,», uapnex GhaphopOBLEIM MINIATENEM HECKOIBKO
GecIIBETHRIX npoapatmmx Kpnc'ra,mmB (Ha BO3ZyXe OHHU CPa3y 3aABIMHIIM) K
pacTBopua uX B Boze. I[loTom on BHec HeMHOro pacTEOpPa B mpo6GHpKY M K06a-
BIJI NHAMKATOP METHUJIOPAHIK; MUIKOCTEL IpHobpesa KpacHEIH nBeT. Ho HEU
OHA U3 XaPAKTEDHBIX aHATUTHYECKUX PeaKIluil Ha aHHOH S O2 He JaJja Io-
JIOXKHUTEJBHOroO pesynsrata. Kaxkaa »xxe Kucaora 6n1aa B pac'rBope H IIOYeMy
Kpucraniasl H S O JBIMUJIM Ha Boagyxe?

ITapagokchl B3aHMOxeACTBAA

Yewckuit xumux K. [Ipyne 8 1926 r. o6Hapyxui, 4To B MUHepase mu-
POJIIO3UTE COAEPXHUTCH 3JeMeHT peHnii. JIpylle IIOKa3bIBAT CBOMM KOJLIEraM
ABa onelta. CHayasa oH 6pocas 1Mo MIENOTKE MOPOIIKA MEeTAINIECKOro pe-
HUA B B4 CTAKAHA, OJUH M3 KOTOPHIX GBI HATIOJHEH pas30aBleHHOH! CepHO
KHCJIOTOH, & BTOPOH — KOHIEHTPNPOBAHHBEIM PACTBOPOM HEPOKCHAA BOJOPO-
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Ja. 3aTeM OH OBICTPO NPATAJ CTAKAHBI IO YePHLIM KOJIIAKOM U CIIPALIIUBAJT:
«B xkaxoMm craxkaHe ujer peakuua?» Ilocae atoro [pyie 6pan pacTBOPEI Tex
JKe peareHTOB M 6pocas B HHUX IIO IIETIOTKE TMOPOIIKA METAJIHYECKOr0 Map-
raHila, DOKPLIBAJ CTAKAHLI KOJIIAKOM M CHOBA CIIPAIIMBaJI, IJe HMOHAET pe-
aknud. B caMoM gese, riae IPpOUCXOAAT peaKmun?

Ecau HeT CIpaBOYHHKA...

YTo6bl ONpefeNuTs CUAY KHUCJIOTHI, AOCTATOYHO 3arJIAHYTH B CIIPABOU-
HUK ¥ HAaWTH TaM 3HaUeHHe KOHCTAHTHI KMCJIOTHOCTH; UeEM OHO OOJIbIle, TEM
cunbHee Kuciora. Ho cyliecTByeT OAMH MPOCTOH crmoco® mpuOiauxeHHOH
OLIEHKH CHMJIBI KHCJIOPOAHEIX KucnoT, takux kak H,PO,, B(OH);, HNO,,
HClO4, HMnO, u T. 0., KOTOPHI# 3aK110YA€TCA B MPUMeHeHuH npasuia [lo-
aunra. Yro »ke 9T0 3a MpaBUJIO?

«Macao» H3 cBeTAIEeroca BOCKa

Anraunitickuit xuMmuk u dusuk Pobepr Boitnrs B 1680 r. paspa6oran Ho-
BLIH METOJ MOJIYYEeHHUSA «CBETAIIEroCA BOCKA», KAK B TO BpeMA HA3LIBAJIH Oe-
astit dpocdop. Haspanume «docdhop» mo-rpevecKH O3HAUAET «CBETOHOCEI[».
Korpa Boiinp Beixogun u3 cBoeil abopaTopuM IMO3JHO BEUEPOM, BCA €ro
ofiexAa U3aydaia roayboBaToe CHAHNE U3-32 OCEBLINX Ha HEeH MeJbualIImx
yactuuek 6esioro ¢gochopa. Boitar yeraHoBH, UTO IOCe CKUraHUA Gocdo-
pa ocTaeTcAa Oenas «30J1a», KOTOpas JIETKO pacTBopseTca B Boge. Korza
y4ueHBIH J06ABHI K JacTH MOJYYEeHHOTO IIPDHM 9TOM PACTBOPA HECKOJBKO Ka-
nens GUOJETOBOrO HACTOSA JAKMYCOBOTrO JHUIIAHHUKA, OH cTasl KpacHBIM. Oc-
TABIIYIOCA YACTh PACTBOPA «30JbI» BOMJb CTas BHINAPHBATEL, YTOOGHI BhIAE-
JIUTH HOBOE BEILIECTBO, M B KOHIlE KOHIIOB IIONYYHJN I'YCTYI0 MacCAAHHUCTYIO
JKHIAKOCTH, U3 KOTOPOH Uepe3 HECKOMBKO CYTOK CTAJIM BHIAENATHLCA IIPO3pay-
HBbIE€ KPHCTAJIILI. BRI foragaauck, KaKkoe 3TO OLIJIO BellecTBO?

KucaoToynopHblii TpyGOIpoROs

Ha 3aBoje noJsroe BpeMA NepeKauuBaIHN CEPHYIO KUCJIOTY U3 XpaHUINIIA
B llex 110 CBHHIOBOMY Tpy6omnpoBony. Ho ogHa»xK a1 TpyOBI Hanu Teub, U IEX
OBLJI 3aJIUT KMCJIOTOMH. BeiAicHeHHEe 06CTOATENLCTB ABaPUH IIOKA34J0, UTO, Ha-
pyuias mpaBHJa TEXHOJOIHMH, TPYOOIPOBOX IIeJbIi I'oj KCIIOJNBL30BATH AJIA
TPAHCIIOPTHPOBKM KHUCIOTHI, nMeloiteil He 40% -Hy10, a 85% -HY1I0 KOHLIEHT-
panuio. IloueMy M3MeHeHHME KOHIEHTPAIMHM KHCJIOTHI BEIZBAJIO KOPPO3HIO
Tpy6GompoBoaa?

WA HcenniTaEue Tenaom

Ha 3aHaTHH MIKOJBHOIO XMMHUUECKOI'0 KPYXKKaA YUUTENh IIOMECTHI B O-
HY $apdopoBy0 YAIDKY KPHUCTAJJILI OOPHOI KUCIOTHI, BO BTOPYI0 — KpHC-
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TAJIMYECKYI0 AUCEPHYIO KHUCJIOTY, 8 B TPEThI0 — KPHCTAJJIMYECKYIO OPTO-
¢ocGhOpHYIO KUCIOTY U HAYAT NMPOKAJHUBATH BCE TPH YAIIKHU B MydebHOM
nevuu noj TAroit. ITocne mpokanuBaHUA KU OXJAMKIEHUS B IePBOIl M TpeTheil
Yalrkax MoJy4Yuiach GecliBeTHaA CTEKJIOBHAHAA Macca, a BTOpad YallKa
OKa3aJach nycToil. Bece TonpKO yemenu 3aMeTUTs GeJIblit ZBIM, KOTODHIIL BBI-
AenAncs U3 YaINKM [IPH HArPEBAHMHU. YUUTENb MPEAJNOKUJ KPYHKKOBIAM
o6 BACHUTD Bee 3TH sABJeHUA. [[oMoruTe UM a2To caenaTs.

JIBa pacTBOpa

NasecTHo, yTo aMMHIak o6pasyeTr rHApaT aMMHIaKa, KOTOPHIA BeaeT cebs
B BOJJHOM pacTBOpe Kak ciaaboe ocHOBaHUe. A Kak GyaeT BecTH cebst Boga, ec-
Ju oHa GyZieT PACTBOPEHA B KHAKOM aMMHAKe — KaK OCHOBAHHE HJIH KaK
KHcaoTa?

HcnopueHHRIH KOHCIEKT

Ror‘,qa Ha TeTpaab C¢ KOHCIEKTOM II0 TeMe «Rnc.nopo,uﬁme KHCJIOThI

XJIopa M UX COJH» IIOnaja BOJA, JieBafd 4YacTh 3amuceit mnponaJja. Ocranocs
TOJBKO!:

IToMoruTe BOCCTAHOBUTD KOHCIIEKT.

YauBHTENBHRIR «YHAYC TMADOTEHHYM»

KucnoTHOCTS MM 111€10YHOCTE Cpefibl B BOAHBIX PACTBOPAX OLEHMBAIOT 3Ha-
uyeHreM PH — BoAopoAHBIM IOKa3aTeNeM, KOTODBIM BHIPAYXKAET KOHIIEHTDALIMIO

KaTHOHOB Bojopoxa H' (Toumee, KaTHOHOB OKCOHMS Hy0%): pH = -1g[H,0].

Tepmun «pH» — aTo cOKpallleHHe OT «IYHAYC TUAPOTEHUYM» («BeC BOLOPO-
Aa»). ITO MOHATHE BBeJ B XUMHUIO AaTcKuit xumuk C. Cépencer B 1909 r.
B pactBopax xucaor pH, xak M3BeCTHO, MeHbIIe ceMH. Ho dopmManbHBIHX
pacueT AjA pPACTBOPA COJSHOM KHCJOTHI C KOHIeHTpanueit 1 +1079 MOJIB/ 1
Aan 3Havyenue pH, pasHoe 9 (!) Kax aTo Moryio noayuursca?
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Kak nmoGeguTs B KOHKypce?

Ha xoHKypce 3HaTOKOB XxuMHuu docdhopa OBLIN BHICTABJIEHBI TDU CKJISAH-
KU ¢ 6eCIIBETHEIMUY KPUCTANJIAMM KHUCJIOT: opTodocdopHOit H3PO 4» TETPaMe-
radocdopuoit (HPO,), u audocdopuoit H,P,0,. Boantle pacTBOPH Kax g0
U3 TpeX KHCJIOT 3AJUIH B KOJIOBI 663 3STUKETOK. 3afaHue 3HATOKaM 3aKJI04a-
JOCh B TOM, 4TOORI PACIIO3HATH BEIIECTBA B KOJI0aX, MCIOJb3ys B KauecTBe
PEaKTUBOB TOJBKO PACTBOPHI HUTpaTa cepedpa, 'MAPOKCHAA HATPUA H... KY-
puHEIK 6es0K. KaK BHIIOJHUN 3aflaHKe To0eAUTe b KOHKYypca?

XHTpOCTh 10BEJHpa

Iemo 6s110 B Kuese Bo Bpemsa I'parkpanckoii Boituel. I'opoa To nepexo-
oua k¥ Kpacuoit apmun, To ero sanumasio Boiicko Ilermoprr, To Genas reap-
mua [leuukwmua. ITo coBeTy chIHA-XMMHKA OAUH IOBEJHUD, YTOOGH CIACTH CBOE
30JI0TO, PACTBOPHJI €T0 B KOHIIEHTPHPOBAHHOM CONAHON KUCJI0TE, HACHIIIIEeH-
HOH XJIOpOoM (830THOM KHUCJOTHI AJS MPHUTOTOBJIEHUA HACTOSAIEH «IapCcKoi
BOAKHU» IOBeJUD Pas3goluITh He cMmor). IlosyueHHEIE TUMOHHO-2KEJNTHIE pac-
TBOPhI XPAHUJINCH B OOJNBLIIHNX 3aKYIOpPEeHHHWX O6yThaax B mogBaie. Korma
IpH ouepeJHOM O0OhICKe IOBeIUpa CIpPaIIUBATIH, YTO HAXOOHUTCH B OYyTHIIAX,
OH OTBeYaJ: «JTO PACTBOP XJIOPKH AJA Ae3uHbexnuun» . Pe3xuil 3amax xjopa
OTHYrHBAJ J06HTeNell merkoil Ha'kuBh. Kakue XuMuyecKHe DeaKIMH HC-
MOJbB30BAJ I0BEaUp?

Kaxoii metamn?

Korga yuuTens XMMHM TOJYYMJ ANAA ITKOJBHOH BRICTABKKM OGpAasIhl
Tpex MeTA/JIOB — AJIOMHHHA, IIMHKA U cepebpa, 0Ka3ajoch, YTO dTUKETKHU
yrepaunl. Yto ke genars? [Ipu moMolyu HanmUIbHUKA OBIIM MOJYYEHH HO-
POIIKH KaJOro U3 MeTAJJOB, & HOTOM IPOBEJIEHO HX HCIBbITAHHE AeHCTBH-
€M KOHIIEHTPMPOBAHHKIX COJAHOM M A30THOH KHCJIOT M KOHIeHTDHDOBAH-
HEIM BOAHBIM DACTBOPOM TI'HMIPOKCHAA HaTpHA. Pe3yiabTaTsl HaOIIOgeHHI
VYHTeNb 3aHec B Tabauny (3HaAK «+» O03HAYAET, UTO PEaKOUA NPOTEKAEeT,
3HAK «—» — OTCYTCTBUE PeaKIIUH):

i

Agﬁmaﬁ R Com’tﬁ;m RE T'mapoxeun
KHCXOTA KHCJI0Ta . HATPHHA
+ — —_
2 - +
3 + + +

Kakue MeTanasl o603HayeHkl B TaOauIe mog HomepaMmu 1, 2, 32
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Hey:xenu Takx 6siBaer?

BoT kakoit BOIpoC «Ha NATEPOUKY» samanu A0UTYPHEHTY XUMHYECKOT'O
dbakyasrera MI'Y Ha BCTYynHTeNBHOM sKsamene: «MOXKHO Ju U3 ABYX CHJIb-
HBIX KHCJIOT IIDU UX CMEIMTUBAHUH MTOJNYYUTE PAacTBOp coau?» UTo on oTBeTHI?

Pa3zo6navennas Kucxora

ITpu mponyckauuu B Boxy rasoo6pasHOrO AMOKCHAA CephI SO, o6pasyer-
CA KMCJIOTHHIA pacTBop. PaHbmme nosaranu, uro B BoZe obpasyerca cepHuC-
Tas KUCJOTA COcTaBa H2S03 B COOTBETCTBHHU C peakIiueli;

S0, + H,0 = H,S0,4
Onnako caMelil TIATeNBHBIN aHATMS KUCIOTO pacTBopa He 3adHKCHPO-
BaJI IPHCYTCTBHUS B HEM MOJIEKY I H2S03, XO0TaA OOHApPYIKUI, KPOMe KATHOHOB

OKCOHUSA H30+, THAPOCYAB(HUT-NOHEI HSO; u cyas@ur-uonn SO%‘. Brinu
Hali/IleHbl U APYTHe YaCTHIEI, COLEPIKATIHE cepy. Kakue ato yacTuis?

Kucaora «ecr» crexio

Ha seK1uu no XuMuu KpeMBUSA 61 IOKA3AH TaKO# OUHIT. JIBe CTeKIIAH-
HbI€ IJIACTHHKY IIOKPHLIUA TOHKHMM CJIOeM NapaduHa, a MOTOM nocepesuHe
KaXJol M3 HUX HapadWH CHSIM HOMOM. OnHy IJIACTHHKY IIOJIOKMJIM Ha
TOPJIOBURY (PTOPONIACTOBOM KOABEL ¢ MOZOTpeToil tropoBoaopoaHoil KuUCITO-
TOi Tak, YTOGBI «OKOLIKO» B MAPadUHOBOM CJI0€ CMOTDPEJIO BHYTPHh KOJGHI.
Ha Bropyio miaacTunky (kak pas Ha «OKOIIKO» napa@uHOBOIO CJIOA) HAJIUIN
pacTBop dTOpoBoAOPOAHOI KucaoTel. ITpomiio okoIo Yaca. IlnacTurKY npo-
MELIHM IOpsiyed BOJOIl, CMEIBAsA HE TOJBKO ($TOPOBOAOPOAHYIO KUCJIOTY, HO B
napagun. Oka3anochk, 4To Ha IEPBOi IJIACTHHKE B MecTe, He 3amUINeHHOM
napaduHOM, 06pa3oBaJICa VYACTOK MAaTOBOTO CTeKJIa, a Ha BTOPOi#l o6pasoBa-
JI0ch HeGobImoe yraybaenne. Kak 370 MOMXKHO 06bscHITL?

3HaKOMBIi He3HaKOMeIL

B 1905 r. aurauiickuit XxumMuk Anyapn PpaBHKIKH UCCAEA0BAJ CBOMCTBA
KHUIKOTO aMMHaka. PacTBopuB B amMuake 1 MoJb xJjaopuga ammorua NH 4Cl,
a sateM 1 Monbs aMuAa HaTpus NaNHZ, OH YBHAEJ B XKHIKOCTH OeJible Kpuc-
TalnuKK. PpaHKIMH OTGUIBTPOBAN OCALOK, a B KUAKOCTH He O0HApYRUI

HUKaKUX ADYTUX BEMIECTB, KPOMe aMMHuaKa. KaK MOHO O6'bACHUTD Habo-
JeHue dpankauaa?

«30I10TBIE» KHCIOTHI

B 1883 r. gaTckuii xuMmK IOnunyc Tomcern usyuan ceoitcTa COeIVMHeHUH
3osiora. OH PACTBOPMJI B BOAE XJIOPHUL sosnota(Ill), ro6asun x memy THUAPO-
KCHUA Kaua 1 yBU/EJ, YTO BBEIIAJAET ¥KeJITO-KOPHUYHEBRIH OCALOK. AHaIN3
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aTOro oCafiKa I0Kasasl, 4T0, KPOMe 30/10Ta, BOAOPOAA U KHCIOPOAa, B HEM
HeT HUKaKHUX IPYTHX XUMHYECKMX 3jeMeHToB. Ocafok He B3aMMOZeCTBO-
BaJ C KHCJO0TaMH, HO 3aTO JerKo pearupoBaJl CoO I1eJIouaMu B BOOHOM cpeze,
o0pasys mociie yllapHBaHHA PacTBOPA YKeJTHIE KHCTaIIBI TeTparugpoKCco-
aypata(lll) kasrusa. Ha ocHOBaHUH BCeX CBOUX Haﬁnmngnnn TOMC:EH peLlmni,
YTO IIOJYYMJ HOBOE BEIIECTBO U HA3BAJ €r0 «30J0TOH KMCJIOTOM». Ho'ruom
TomceH 06paboTa 3TO BeleCTBO KOHIEHTPUPOBAHHOM COJIAHON KHMCJIOTOHM U
BREIJEJIIL ellle OJHY KHUCJOTY — TOIKe «30J0TYyI0»... CKOIBKO e HX, «30JI0-

TBIX» KHCJIOT?

IToxapoK-roI0BOJIOMKA

XUMHUKM JaBHO YCTAHOBHJIM, YTO KCEHOH CO CTENeHBIO okucaeHua +VIII
IomkeH o6pasoBHIBATH KCEHOHOBYIO Kuciory cocraBa H,XeQq. Oxmnako

BIIepBEIE €€ YJaJI0Ch IOJyYNuTh Juinb B 1963 r., IpuyeM CHIY 3TOH KHCIOTH
3KCIMEePUMEHTAJBHO ONpeAeauTs He cMoruu. Mcnonssysa npasuio Ilonunra,
MOIEBITaliTeCh MpeACKa3aTh, CHAbHON uau caaboit kucaoroii 6yzer H 4Xe06.

MHHMOe NPOTHBROpEYHE

Cpeny BOIPOCOB XUMHYECKOH OJMMIIMaZEI IIKOJIBHUKOB 6EL1 TaKoOii:
«V8BeCTHO, YTO CUIBHEIE KUCJIOTHI JIEFKO BEITECHAIOT U3 coJieil mro6kie Gonee
caabele. MosxkHO M, HAO60POT, C MIOMOIIBIO €/1ab0il KUCIOTH BEITECHUTL U3
pacTBOpa COJIM CHJABHYI0O KHcaoTy?» K Bompocy maBajock NMpUMedYaHHeE, e
HpeAJarajoch O6BACHUTE, IIOUeMyY IIpH AeidcTBUH Ha xJopuj sxemesa(Ill) FeCly
caaboiil proporogopoaHoi kucaoTsl HF BrifensaeTcs CHIBHAA KHCIOTA — XJIO-
posogopozHas HCl, a npu no6asienun k pactsopy cyabdara megu(ll) CuSO,
caaboii cepoBogopogHOit KucaoTst H,S nonyyaercs cuibHaA KACJIOTa — Cep-
masa H,SO,.

3aragka B GyTHLIKe

Pas6upas peaKTuBHI Ha CKJafe, paboune o6HApYRUIN 3a0BITYIO OYTHLIIbL
¢ GecIIBeTHOII HKHIKOCTHIO. ITUKETKA Ha OyThiy ObljIa HAIIOJIOBUHY OTODBAa-
HA, COXPAHUJIOCh TOJBKO «...pHas KuciaoTa». Kak ompenenuTs, UTO 38 KHC-
JoTa 6bl1a B 6yTHIIN?

«Bomune6Has Boma»

Hemenxkuit yaenniit Make BogeHimiTeiiH B MOJIOLOCTH O49eHE JIIOOU IOKA-
3BIBATE CBOMM KoJjeraMm (okKycel. PacckasmiBawoT, uto B 1894 r., co6pas
Ipya3eil, OH HaIIOJIHUJ YeTEIpe KoJOnl GeciiBeTHOI mnp;xoc'rmou— «Bomneﬁu-
HOM BOOIi». [TepBy0 K010y BozeHmTeilH BRICTABUI HA APKHU COJHEUYHBIA
CBeT, BO BTOPYIO H0GaBHJ 4yepHO-(PHOJIETOBEIe KPUCTANIBI, 4 Yepe3 HeKOTO-
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poe BpeMs — KpAcHBIA [IOPOIIOK, B TPETHIO KOJ0Y BCRINAJ MOPOIITOK METaJ-
JIMYeCKOro cepefpa, a B YeTBePTHIi A0aua OecnBeTHOH xuAKocTH. Bee yBH-
JeJIH, UTO «BOja» B NIepBOil K0N6e JOBOJBHO CKOPO MOXKeJTeNa, a yepes I10JI-
yaca crana 6ypoit. Bo Bropoil kKonfe «Boga» cHauaxa npuobpesaa TeMHO-
KOpHMYHEBHIH 1BeT, a mocje Jo0aBaeHnss KPaCHOTO NMOPONIIKa 06ecIBETHIACH.
B TpeTheii koi6e Hauamach GypHas peaxuus: cepebpo pacrBopsanocs! Ilpu
3TOM BBIAEJAJNCA a3, KOTOPHIM NPH HUCHBITAHAM TOPANIeil JYINHKOH BCIHI-
X¥BaJ M 3aropajicsa. M3 ueTBepToil KOJGBI CTAJX BHAEAATHCA KpacHO-OypHIA
ras. Kakoe BeniectBo BogeHmiTeiin HasBa «BoamebHoi Bogoiis ?

Kaxoii raa?

B KOHNEeHTPHPOBAHHYI0 CepHYIO KHCJIOTY NpH OOBIYHON Temieparype
GPOCHIIH IIENOTKY KeJIe3HbIX CTPYIKEK, TIATeJbHO OUUIIEHHEIX OT PIKaBYH-
Hbl. Hukakoit peaknuun! Harpeau o6y ¢ KECIOTON K CTPYKKaMu ¥ 06Hapy-
JKUIM, YTO BRIJEJIAETCH HErOPIOUHM rad ¢ HeIPUATHBIM PE3KMM 3alaxoM.
TIponycTuau a3ToT ras B BOAY, 400aBHUB K Hell HECKOJBKO Kalle/lb HHAUKATOPA
MeTUNIopanska. PacTBop oxpacuics B KpacHbIH 1BeT. [pyryio nopnuio cep-
HOM KHCJIOTH! pa3faBuin BoZOM 1 TaKake OpocuiIy B Hee MeJie3HEIe CTPYHKKH.
Hauanocs BelgejeHne rasa 6e3 1BeTa u 3anaxa. ITOT ra3 BCOBIXHYJ OT TOPH-
et cuuuku. O0bsICHUTE 9TH ABJICHHUA.

C 3amaxoM rophKOro MHHIAIA...

Kapa Buasrensm Illeene B 1782 r. neiTanca BEIACHATH, IOUYEMY IIPH JO-
faBIEeHMHM K 2KeJITOH KPOBAHOM COJK BOJHOrO pPacTBopa xjopupa xkeaesa(IlI)
FeCl, B ocaiok BbInazaeT CHHee BEIIECTBO, KOTOPOe HA3bIBAIN «bepaHHCKOH
na3ypoio». Ileese pelIns pasioKHUTh KeJITYH KPOBSHYIO COJb HAa COCTaB-
HEIe YACTH JelicTBMeM pasfaBjeHHOM cepHO# KMcioTel. OH 3aceinasn CoJib
B PETOPTY, IPHJNJ CEPHYI0 KHCJIOTY M Hauaj HarpeBaTb cMechb. U3 peTOpTH
HA4yaJIa OTMOHAThLCA OecliBETHAs, OUYEHb IOABMIKHAA KHIAKOCTH C 3aIaXOoM
ropbkoro MunjansA. ITo OKOHYaHMM PEeaKIINH B PETOPTE OCTANHCH CYIb(aTs
Kaausa U xkeyesa. llleene yAUBHIO, UTO MOJyUYeHHAA «MHHJANBHAA» MKH]-
KOCTE pearmpyer ¢ FrMAPOKCHAOM Kajius (IoJydaeTcsa XOpOIIo pacTBOpHMast
f6eclBeTHAS COJIb HEM3BECTHOTO COCTAaBa), a ¢ Kap6OHATOM KaJINA HOBAA KN/ -
KOCTBL He B3aumogeticTByer. IlonpoOyiiTe pa3oOpaThcsi B XUMHUYECKHX IPO-
neccax, nposefenaux Kapaom Bunsreasmom Ileene.

KoBapcTBO a30TCofepRKAMMX KHUCIOT

B pas6aBieHHble BOAHBIE DACTBODHI a30THOM, a30THCTOH M a3u0BOJO-
pogHoit kucnor (HNO3, HNO, u HN,) BHecsu no rpanyJe nuHKa. W3 nepso-
r'o ¥ BTOPOTO PACTBOPOB CTAJ BHIAEIATHCA KPacHO-0YPHIil ras, a Korja Koabsl
¢ pacTBOPAMM KHCJIOT [IOMECTHJIN NOA CTEKJIAHHKII KOJIOKOJ, HAOJHEHHBIR
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AUOKCHAOM yTriepoaa, BRIZleAIONAHCA NPH BHECEHUH IIMHKA ra3 cTal gez-
mBeTHEIM. TpeTuit pacTBOP CTaJ BBIAENATHL GecIiBeTHHIN ras, He noAep>KHUB
folAii rOpeHnsi, a pacTBOP npuoGpes «aMMHUAYHBIAY> 3a1aX. Kakue peakliuu

37echb IpOTEKAIOT?

WP RE Pemenue KOPH

Ha npakTHUueCcKOM TyDe FOpPOACKOH XHMHAUYECKOH OJMMIINAJEL €€ yqa;:;-
HUKaM GbIJIO IIOPYUEeHO NPUTOTOBHTH 60% -HBLIe PACTBOPEI cepononopos:nxé
cepHORt THOCEpPHOH KHCJOT. Kopu npusHano noﬁenn’renﬁm ytmcHo xa
OJIMMIIAALE], KOTODHI# MPUIOTOBHI TOJBKO onuH pactBop. lIpaBuib

ato?

Kpoccropn «40 cioB»

TIo ropu30oHTAIH: .
3. Haanarfne peaKIuu KHCJOTHl CO INeJOHBIO. 8. OTpuuaTelbHbIN ﬁ_?;
11. BkycHasda 1 10J1€3HAdA cbefo6Ha" IMYARCHA. 13. TBopel 'reopm; {:)-mlecwrpa ”
TIIEeCKOM AHUCCOIMAaIMM. 14. CryaeHyecKoe Hay4HOe o6iectBo. 19. Z%mB f;a-
peBa. 19. BeMJIAHOI OpeX. 23. T'asoobpasuas Boja. 24. Koposba efa. <90. te-
mux Juwiax ..., a He BOJHIA. 26.9T0 ¥ pexa, u s:ua'romoﬁx«.{.nx:-Mlampo.uere;;I -
ka. 27. KopaGenpHad JeCTHUIA. 29. O GhIBaeT HﬁHO‘IHHII:II, anenbcm:)o:};lroﬂa
senyaounsii. 30. TloNoKUTebHBIH MOH. 31.C})ﬁ. 17. 32.TIogMeTH €T o
# GoJple He copu. 33. XuMuIeckoe B3aMMOAIeHiCTBHE BeILIeCTB MeXKIY CCKOF(;
34. [TopoxkKa B Jecy. 36. U noHCcKo, 1 KyOaHCKHM. 38. EOYRBa c.rxan(s):;xK oro
andasuTa. 39. TponuyeCKH# «BBIOHOK». 40:. BusanreasMm CTBELTII:;IL& - ;f) ol
muii 3aKoH pasfaBieHus, POAUJICA B OAHOH u3 crpaH BanTum. hak

erpaHal

THKAJIH:

1. HEI:)a:s:@m 06 heAMHAKTCH B IJ1aBbl, 8 T1aBhl — B ... . 2. Ox Gr1BaeT CTpo-
aTennHBIN 1 BogonpoBoaHsli. 4. KucioTHO-OCHOBHAIN HHANKATOP, Ro'rop;IOn
BIepBble IOJYYHJI H3 numaianka Pobept Borun:. 5. DneMeHT HOMED oYU.
6. 31as Gaba m3 ckaskm. 7. Camblit CTPALIHBEIN ppar BypaTuHo H (;go IpY-
seft-kykoa. 9. Ona ObiBaeT YepHad, KpacHas u OaxjakaHHasd. 10. an.no'r-
HO-oCHOBHEL yKkasatenb. 12. X NaOH, u Ca(OH),, u Mg(OH),. 16. Hamex-
na u ... . 17. Kro sa pyxy I'pexy nan? 18. ... Ilerpa Berukoro. 19. MacTtep
BhIcIIero mmmoraxa. 20. ABTOMOGHIb U3 ®pannuu. 21. Camoser u3 Poccuu.
292, ... lIIu Mun. 27. HayuHoe counHeHHUE. 28. MoJieKyJIBl peareHToB, 4To0BI
peooJeTh SHepreTHUeCKui fapbep ¥ BCTYIUTH B PeaKLuIo, uongcll—{lmcrgglé-
YUTH dHEPTHIO ... . 29. Ycarad pei6a. 30. 1 HCl, u HNQ,, n 3 .
32. 1 menp, u HaTpuii. 33. UTo XKe CyHYT T'pekxa B pery? 35. [Lnaxyuee nepe-
B0. 37. CappaHaras, HaJ(MEHHBIH ... .
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OTBETHI K IIABE 1

1.1. Be3BoaHEIl XJIOPOBOROPOL MMeEET MOJEKYJIsAPHOe CTPOeHHe; MoJie-
kyasi HCl — koBajieHTHBIe NOJIApHBIE. B pacTBOpE 1OA AEHCTBHEM MOJIAP-
HBIX MOJIEKYJ BOABLI XJIOPOBOJOPOX, NOABeprasch NpPOTOJIH3Y, MOJHOCTBIO
paclagaeTcs Ha MOHBI 110 PeaKIHH:

HCl+ H,0=Cl" + H30+
¥ TOJILKO IOCJE 3TOr0 NpuobpeTaeT CI0COOHOCTh y4aCTBOBATE B OKHUCJIUTENb-
HO-BOCCTAHOBHTEJILHEIX PEAKIIMAX C AKTHBHBIMHY MeTajJIaMu:
Zn + 2H,0* = Zn?" + 2H,0 + H,T

1.2. To6aBka Mena (kap6oHaTa KATbIHA) K IPDOAYKTAM IEPEroHKH IIO-
rTpeboBanacs AJA TOTO, YTOOBI OTHAEJIUTH YKCYCHYI0 KHCJIOTY OT APYIHX CO-
CTaBHBIX 4aCTell cMecM — CIIMPTOB, aueToHa u T. n. IIpu aroM ofpasyerca
aunerat kanpiua Ca(CH;C00),:

2CH,COOH + CaCO, = Ca(CH,C00), + CO,T + H,0

IIpu BHIMADHMBAHHUY MOJYYEHHOTO DACTBOpA METAHOJ, alleTOH U Apyrye
JeTyure IPUMeCH yAANAITCH, NOJYyHaeTCA KPHCTANINIECKHH aleTaT Kajb-
muaA. 3ateM anerar kanbnua pasnaraerca Ha CH;COOH u cynbdat kanenus

CaSO0,:
Ca(CH4;CO0), + H,SO, = 2CH3000HT + CaSO 4~L
VkcycHas KHCI0TA IIOCHe 3TOT0 OTTOHAETCA.
1.3. BaaumozeiicTBHe CeJIeHHCTON KHUCJIOTH C IEPOKCHAOM BOJOpOIA:
H,Se0; + H,0, = H,Se0, + H,0
IpOTeKaeT MOJHOCTLIO ¥ IPHBOAMUT K 06pa30BaHMIO OYeHb CHJIBHOTO OKUCIIHU-
Tens — ceaeHoBoit Kuciorel H,SeQ,, koropas pearmpyer ¢ 30J10TOM, Ipe-
Bpallas 3ToT 6JaropPOAHBIA MeTaI B CONb — ceneHat 3omora(lll):
2Au + 6H,Se0, = Au,(Se0 ), + 3H,Se0, + 3H,0

[ToaToMy npumMeHeHue JabopaTOPHO IOCYABI U3 30JI0TA, OIIPABJaHHOE B
cayyae APYTMX ArpecCHBHBIX BEIleCTB, AJf MPOM3BOJHLIX CeJeHa HEeAOmyC-
THMO.

1.4. Asornaa kmcinora HNO; u xsjopHas KucjoTa HCIO, aBaslnorca

CHJIBHBEIMM KHMCJOTAMH (LOHOPAMH NPOTOHOB) M MOJABEPralTcA Heo6paTHUMO-
MY OPOTOJIHU3Y B BOJHOM Cpexe:

H* Ht

HNO, + H,0 = NO; + H,0*;  HCIO, + H,0 = Cl0; + H,0*
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- .,HO 430THasA KUCJIOTA B CPelie XJIOPHOM KHUCIOTR npuobpeTaeT ocHOBHEIE
o icTBa }(ITN 8. NIPOABIIAET HEKOTOPYIO CIIOCOGHOCTE NPUHUMATE IIDOTOHKI).
03TOMY 3 MOXKET GBITh IPECTABIEHA KaK OCHOBaHHe (TUAPOKCHT HHUT-

pounua NO,OH), a IIPOTEKAIIasd B CMeCH HNO3 u HCIO, peaknus npuso-

JUT K cl)\fliopasonanmo HEKOTOPOTO KOJIMYECTBA COMH — nepxJjopara HUTPO
HIIH :

a ( 2)ClO4. Taxum o6pazom, NIPOCTOTG CYMMHPOBAHHUSA KHCIOTHBIX
CBOMCTB PACTBOPEHHRIX BEILeCTB 37eCh He OPOUCXOIUT.

1.5. i
caot 5. B pesyabTare DEAKINY YKCYCHOH KHCIOTHI ¢ KPHUCTAIHIECKHM
apOboHaTOM Kanbunusa CaCO3 o6pasyerca xopouo PacTBOPUMBIH B BOJE U YK-

CYCHOM KHCJIOTe alerar KaJbIUA Ca(CH3COO)2:

2CH4COOH + CaCO4 = Ca(CH3COO)2 + COzT +H,0
Ilpu peiicTBun cepHoit KUCIOTEL Ha TIOBEPXHOCTH KpucTtanios CaCO. 06-
basyercs MasopacTBOPUMEIL CyIbgaT kanbnus CaS0O,: ’
CaCO; + H,80, = CaS0,l + H,0 + CO,T,
KOTODAIA NPEnsiTCTBYeT AaJIbHEeRIIeMy IPOHUKHOBEHHIO KHCIoTh K CaCO
3¢

1.6. Hoayuurs uo
o AOBOROPOA yramocs Pede, BLIGpaBOIEMY B Kau
bearenTa oprogocdopHyIo KucmoTy: ’ y ecrae

KI+HyPO, = HIT + KH,PO,

A KOHHGHTQMPOBaHHaH CepHasd KUCJIOTA, BLIGpaHHAd Cepeaxeii, oxucas-
€T BRIAENAIIIMACH HOTOBOAOPOA 0 HOAA I,, a cama BoccTanaBmuBaeTcs Zo
cepoBosoposa H,S:

8HI + H,S0, = 4 1, + H,ST + 4H,0

1.7. Kamennas comp — 3T0 xnopux Hatpua NaCl, a xemesuprit KyHo-

POC — KpucTamnoruapar cyantara axenesa(ll) FeSO4 * TH,0. ITpokanupanu-

2NaCl + 2(FeSO, - TH,0) = 2HCIT + Fe,03 + Na,S0, + S0,T + 13H,0
1.8.

8+ 6HNO;(xomm) = H,S0, + 6NO,T + 2H,0
SO +H0,=HSO,
| 4Mg + SHZSQ,, (xoxu) = H,ST + 4Mg8O, + 4H,0
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1.9. «Kucauunada KHMCIOTa» COJEPKUTCA B COKe IABeNd U APYTHX pac-
reHmit; aTo ruapookcanar kanua KHC,0,. Ocanok, noayuyennslit BurneGom
110 peakluu:

KHC,0, + Ca(OH), = CaC,0,! + KOH + H,0,
npeAcraBJisgeT co6oil cosb 11aBeeBO KMCJI0Thl — OKCANAT KAJIbI[UA CaCZO 4
IlTeene moryunn ua caxaposu C,,H,,0,; no peaxnumn:
C,,H,,0,, + 12HNO, = 6H,C,0, + 12NOT + 11H,0
2NO + 0, = 2NO, T
maseneByoo kucaory H,C,0,, xkoTropas B BOZHOM pacTBOpe MOABEPraeTcs
MPOTOJIN3Y U CO3JAeT B PACTBODE KUCJIOTHYIO Cpeay:
— +
H,C,0, + H20 —— HC,0; + H,0

IIleene HazBan 1M1aBeJIEBYI0 KHCJIOTY «CAXAapPHOM KHCJIOTOIH»; B KPUCTAJI-

JHYECKOM COCTOSHMH OHA AeHCTBUTENBHO NOXO0XKa Ha caxapHbil nmecok. I1la-

BeJIEBAA KHCJOTA PEArHPYeT ¢ THAPOKCHAOM KAJBIIH, IPEBPAIafAch B OKCA-
JIaT KAJbIUA:

H,C,0, + Ca(OH), = Ca0204l + 2H,0

1.10. B cknAHKe HAXOMMJICHA OJIEYyM — CMECh IIOJIMCEPHBIX KHCJOT C 06-
mieit hopmyroit st(l + x)O( 4+3xgp TAEX 2 1. «]IpiM» — 3TO BBIZEIAONIHHACA
H3 oJeymMa TPHOKCHUA cephl SO;, B3aUMOAEHCTBYIOIMHI C BJIATOH BO3AYyXAa C
ofpazoBanueM MeJbUaHIINX KalleJleK CepHOH KHCJIOTHL.

1.11. B nepBblif MOMEHT KOHTAKTA IOPOIIKOOGpPA3HOr0 AKTUBHOTO Me-
Tanja (HampuMep, MarHUsd) ¢ YHCTOH, He coAepxkaiieil npumeceit NO, u
N203, CHJIbHO pa36aBiIeHHOH a30THOHA KHCJIOTON HAYMHAETCHA PEaKIiUs Mar-
uusa ¢ HNO,, Benymasn x o6pasosanuio Hutpara mariua Mg(NO;), u Brige-

JIeHHI0 BoAopoZa. Ho sareM, ¢ MOABIeHNEM HUYTOKHeHNINX («CIETOBLIX »)
KOJIMYEeCTB AMOKCHAA a30Ta UIH HUTPUT-aHHOHOB NO,, BeIJ€IeHHe BOAOPOIA
IpeKpalaeTcda: OH IOJHOCTHI0 PacXOAyeTcss HA BOCCTAHOBJIEHWE a30THOM
kucnotn g0 NO, N,O, N, n NHZ. CyMMapHOe ypaBHEHHE peaKIIUU TaKOBO:

4Mg + 10HNO, = 4Mg(NOy), + NH,NO, + 3H,0

1.12. Crenennb oKHUCIeHUS a30Ta B HNO, neticTBuTenbHO paBHa +V. Ba-

JIEHTHOCTbB e — 3TO YHCJIO oﬁpaayeMbe 430TOM KOBaJIEHTHBIX cnaaeﬁ, HHa-
4Ye roBopd — YHNCJO 3JIeKTPOHHHIX IIap, OﬁeCHe‘IHBaIOIlIHX CBA3bIBAHHUE 4TO-
Ma a30Ta ¢ CoCeTHUMH aToOMaMH B MOJIEKYyJie. BJIeKTDOHHaﬂ KOHQ)PII‘ypaIIHﬂ

aroMa N TakoBa:
20,109,191
[He] 25 2px2py2p2
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OH coze
ACPIKUT TPH HECNIAPEHHBIX D-3JIeKTPOHA M napy s-a3JeKTPOHOB
bl

My (PaBHOIIEHHOMY) MEeXaHH3My IIPH IIPOCTOM IIe
Gutasnei u eme Oy CBA3L — Mo AOHO
aToMm zstao'ra N npegocrasaser AIEKTD
YE€CKOH CBA3H — CBOGOAHYIO ATOMHYIO opOuTANE.

N [He]2s22p8

o

— —
O6pasoBanue O6pasosanme
XHUMHYECKOH XUMHYECKOIH

CBA3U 10 CBSA3H IO
JAOHOPHO- oGMeHHOMY
AKLIENTOPHOMY  MeXaHHaMy
MexaHHu3My

11
OJIyYaeTCsa BCETro YeTsIipe CBA3H, ClIefOBATENBHO,

J€HTHOCTHL A30Ta PaBHA YeTeIpeM. rachMaTRan Ba-

1.13.
. KI’113 ITeperonsercs Gea PA3JI0KEHUA TONBKO A30THANA KHUCI0TA. A30THC-
CJI0TA IIPH [IePEeTOHKe pasiaraercs, seigenss NO u nepexozs 8 HNO, :
3t
3HNO, = HNO, + 2NOT + H,0; 2NO + 0,= 2NO
2

Oprodocdoprasn kuciora IIDH HAT'PDEBAHHUH Te
B TpuMeTadochopHyio KHCJIOTY:

6H,PO, = 2(HPO,), + 6H,0

1.14. Cno
.14, co6 I'nay6epa nias o

OJIYUeHH A a3oT i
HEeIIpUrofeH, iy

PAET BOAY M IIpeBpaniaeTces

OCEePHOH KHCJIOT
TaK KaK CepHas KHCJIOTa pasjiaraer HCXOZHBIE COJIU;

2NaNO, + H,80, = Na,S80, + NO,T + NOT + H,0
N2,80,S + H,S0, = Na,S0, + S0,T + 84 + H,O0

Aszorucras Ku
cJIoTa HNO2 CYILLECTBYeT TOJIBKO B PACTBODE,

KHCJO0Ta stO -

S B 06BIUYHEIX ' %)
3 YCJIOBHSAX B BOTZHOH Cpefle HeM3BeCTHA.

24
Hacte |. SAHHMATE/IbHBIE SANAHHA

Topas Impa o,
D PaKTHYECKH HHKOTZA He PasbelHHAeTCH npu o6pasoBaHUM cBHZelt

IloaTom
¥ 4TOM a30Ta MOXKET 06Pa30BATE TDH XHMHYECKHE CBA3H 110 06GMEeHHO-

PEKDEIBAHHHM ATOMHBIX Op-
PHO-2KIIENTOPHOMY MEXaHH3MY, KOTIa
OHHYIO mapy, a ATOM-IAPTHEP IT0 XHMH-

1.15. Droit kucaoroit 6uuta yrcycuas CH,COOH. BeaBonnas ykcycHAdA
KHCJIOTA 3aTOPaeTCA P KOHTAKTE C TBePALIM IEPOKCHAOM HATPHA Na,0,:

9CH4COOH + 4Na,0, = 8CH;COONa + 2002T + 6H,0
[aptr CH,COOH BCIEIXMBAKOT IIPH MOAYKATAHHH:

CH,COOH + 20, = 2C0,T + 2H,0T

1.16. [Ipy KOHTaKTe IepMaHTaHATA KAJIHA C CEPHOH KHCIOTOH HAET pe-

aKnnua:
2KMnO, + H,S0, = K,S0, + 2HMnO,

KoHIeHTPHPOBAHHAA CEepHAA KHCJIOTA — CHJBbHOE BOJOOTHHMAIOIIEe
cpeactBo. OHa npeBpamaeT MapraHIOBYIO KHCIOTY HMnO, B okcHA Mapras-

ma(VII) Mn207, KOTODBIH ITDH HATPEBAHMH DPA3JIAraeTcA CO B3PHIBOM:
2Mn,0, = 4MnO, + 30,1
1.17. MoHO NpUroTOBHTh 72% -HBIH DacTBOP TOJNBKO B CIydae XJOp-
Ho#t kucaoTsl HCIO, (Takoi pacTBOpP IeperonsaeTcsa B BAKYyMe IIpU 111 °C).
JIpyrue KHCJIOPOSHBIE KHCJIOTHl XJI0Opa CYyIIeCTBYIOT TOJLKO B 6osaee pasbas-
nerusix pacreopax (HCIO no 20—35% , HCIO, xo 5—10%, HC1Og4 no 40%).

1.18. JIucepHas KMCJIOTA IPH PACTBOPEHHH B BOJe IPEBPAIAETCHA B Cep-
'HYIO KHCIIOTY, 4 CEPHAA KHCIOTA IIOABEPraeTcs HeoOpaTHMOMY IIPOTOIHIY:
- . - 2— +
H,S,0, + H,0 = 2H,80,;  H,S0, + 2H,0 = S0~ + 2H;0
Kpucrams H,S,0, ALIMAT Ha BO3AyXe U3-3a BhlAEIeHUA S04, KOTOPBIH
o6padyeT ¢ BIATOH BO3AyXa MeJbYaiiiine KalelbKH CEPHOH KHCIIOTHL:
H,S,0, = H,80, + SO,T; SOz + H,0=H,SO,
1.19. Pennit B 06LIYHBIX YCJIOBHAX He B3aMMOAEHCTBYeT C CEPHOH KMC-
70TO#, & MapraHer He pearupyer ¢ IePOKCHIOM BOZOPOAa. 3aTo peHMH pe-
arupyeT ¢ MEPOKCHUAOM BOZOpOJa, NPeBpamasich B PeHHEBYO KHUCJIOTY, &

MapraHell XHUMHYeCKH PaCTBOpAETCA B pa36aBJIeHHON CepHOM KHCJOTE, Iepe-
xonsa B KatuoH mapraHna(ll) u BoccranaBiauBad BOJOPOXA:

2Re + TH,0, = 2HReO, + 6H,0;  Mn + H,SO, = MnSO, + H,T
1.20. ®opmyaa 1:060H KUCIOPOAHOM KHCIOTH MOMeT GbITh 3amHCcaHa
xak 30, (OH),. CornacHO npaBuiy Tonurra, opu sHadeHun m = 0, MBI HMe-
€M JeJI0 ¢ OYeHb cJ1ab0i KUCIO0TOMH: KOHCTAHTA KHUCIOTHOCTH Ky Menbure 1077,
IIpumep: 6opuas kucaora B(OH),, nna koropoit m = 0, n =3, nelCTBUTENb-
HO IMeeT BeChMa HH3KOe 3dHAYeHNe KOHCTAHTE KHCJIOTHOCTH:!

B(OH), + H,0 + H,0 == [B(OH),]” + Hy0"; K; =6 -1071°
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Te xucnorsl, ana Koroprrx SHAYeHHe m pPaBHO 1, OTHOCATCA K umciy
KHCJIOT CpefHel CHJIBI, NIMEIOILNX 3HAYCHME Ky oxono 1072 — 104, Hamnpu-
Mep, asoTucTyio kucaory HNO, u 0PTOG0CHOPHYIO KHCIOT

y H3PO 4 MOXKHO
npencraButs Kak NO(OH) u PO(OH)3 (m=1):

HNO, + H)0 & NO; + H,0*; K, = 5104
H3PO, + H,0 &= H,P0; + H,0*; K, = 7-103

Korga snayenne m pasno 2 mwin 3, MEI IMeeM AeJI0 C CHIIBHOMN KHCJIOTOIA.
K uncny cunbueix kuemor oraocares XJIOpHOBATaA HC103, unu Cl0,(OH), u

Maprasmnosas HMnO4, HJIN Mn03(OH) (m=2unm=3). Oru KucIOTH B pas-
GaBieHHOM BogHOM PaCTBOpE IIOABEPTalOTCA HEOGPATUMOMY NpOTOJIN3Y:
HClO4 + H,0 = Clo; + H3O+; HMnO4 +H,0= MnO; + H304r
1.21. Ilpu csxuranun 6Gesoro dochopa P 4 Tonydaerca okcup docdo-
pa(V) P 4010, TBepAoe 6esioe BemecTRo. Pacteopus P 4O10 B BoZie, Boiiab no-
JIyMUT paHee HeM3BECTHYIO opTodocdopryio Kucaory HyPO,:
P,+5 0,= P04 PO, + 6H,0 = 4H,PO,
Oprodocdhopras rucmora — GecupeTHOe TBepAOe BemecTBO ¢ TeMIepa-

TYDOU nIaBJIEHUA OKONO 42 °C, OYeHB THIPOCKOIMYHOE (n1erxo mornomaer
BJary us sosayxa). Ilpu Beinapusanun BogaOr0 pacreopa HyPO 4 OOBIYHO 06-

Pa3yeTcs nepeoxJIaxKAEHHHIN DacaB, MOXOxHil Ha CTEKJIO,

KOTOpPBI co
BpeMeHeM KPHCTANIN3YeTCA.

1.22. B pasbasnennoii CEPHOM KHCJIOTE CBUMHEL[, OKUCIAACE C IIOBEPXHOCTH,
IIOKPEIBAETCA 3ATUTHOMH IJIEHKOM MAaJI0pacTBOPUMOTO cyibdara ceunma(ll):

Pb + H,80, = PbsSO,l + H,T
C pasGasienHoit cepHOIt Kuciaoroit PbSO 4 HE Pearupyer, a ¢ KOHIEHTDHU-
POBaHHOK 06pasyeT pacTBOpPHMEIL ruapocyasdat ceunna(Il):
PbSO, + H,SO, = Pb(HSO,),
Merann, aumennsrit SalINTEl, DeArNpPYeT ¢ KOHIEHTPUPOBAHHOMN KICIOTO:
Pb + 3H,S0, = Pb(HSO4)2 + SOzT +2H,0
1.23. Boprasa u 0pTO(h0OCHOPHAS KHCIOTH IPY HATDEBAHMM pasJaratorcs,
BBIJIGJIAA BORY U NIPEBPAIAACE B OKCUA 60pa 1 TeTpameradocgopryro Kucmory:
2B(OH), = B,04 + 3H,0; 4H,PO, = (HPOy), + 4H,0

Hucepnasa kucmora DK HATDEBaHUH BLIJEIAET SO, («Bensiit gpiM»), a 3a-
TeM UCIAPAETCS CePHAA KHUCIOTA:

H,8,0, = H,80, + S0, T
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1.24. PaBHOBeCHIO aBTONPOTOJKM3A BOJLI OTBEUAET YPABHEHNE PeaKIUu:
H,0+H,0 =— H,0"+O0H; K; = 1-1071
-14

Honnoe npoussenenne sognl Ky npu 25 °C passo 1 +10 14 4 ono cpas-
HUTEJIBHO MAaJI0 MEHAETCA IpPU MOHUYKEHHU TeMIeparypnl. AMMHaK IpHU
OOBIMHEIX YCJHOBHAX — ra3; OH IpeBpalfaeTcA B KHAKOCTE NPH arMocdep-
HOM JAaBJIEHMH TOJbKO 1pu —33,4 °C. IIpu aToit TeMnepaTrype BOJa KPUCTAJI-
JIA3yeTcs, noaydaerca jgel. TeM He MeHee oueHE HeOOJIBIIOE KOJIHYECTBO BO-
OBl MOYKET HAaXOOHUTHCSA B JKHAKOM aMMHAKe B DACTBOPEHHOM COCTOSIHHH.

HonHoe mpouaBefeHne (KOHCTAHTA aBTONPOTONN3a) ammuaka npu —40 °C co-
crasiser 1 - 10733,

NH, + NH, —— NH, + NH}; K5 = 110733
Boga, pacTBopeHHAA B JKHAKOM aMMHAaKe, IIPOABJIAET CBOMCTBA KUCJIOTHL:
H,0 + NH; = OH™ + NH}
1.25.

Cl + H,0 2 HCIO+HCl "
CL0+ H,0 = 2HCIO
ClL0,+H,0 =2HCIO,
~ CLO,+ H0=HCIO, + HCIO,
400°C: 4KClO; = 3KCIO, + KCl
150 — 300 °C, Katanuaatop MnO,: 2KCIO; = 2KCI + 30,7 o
B 3KCIO; +2H,50, (xonu) = 2KHSO, + KC10, + 2C10,T + H,0

1.26. Ins pacreopa HCl ¢ kornenrpanueii 1 - 1072 Mosb/1 3nauenne pH
NPHUMEPHO PaBHO 7, TaK KaK IIPH 3THX YCJIOBUAX I'JIABHBIM UCTOYHHKOM IIPO-
TOHOB (TOUHEe, KATMOHOB OKCOHHA) CIAYXHUT Bofa. B uncroii Boge pH = 7.

1.27. B ramablifi U3 pacTBOPOB ObLIO A0GABJIEHO HEMHOI'0O PacTBOpA
AgNO,, a sarem no Kansam pactBop NaOH. Tor pacrsop, U3 KOTOPOro BHI-

nan ocafiok kexnroro nsera (AggzP0O,), coxepxan oprodocdopuyro KuCIOTY.

JBa 1pyrux pacTtBopa gaJu Gesnle ocagku audocdara cepebpa u meradocda-
Ta cepebpa, BHeIlIHe HEOTJHNUYNMEIe APYT OT Apyra. Tenepb, uToOHl ompejge-
JUTh, B KAKOM M3 DPACTBOPOB HaxoAuTcAa MmeTtadochopHas KHCJIOTA, AOCTA-
TOYHO A00aBuUTE KypuHBIA Gesiok. MeradocdhopHas Kuciora 6ojiee cUIbHAA,
yeM gudochopHan, u 0eJIOK IPU KOHTAKTE ¢ Hell neHaTypHpyeTcA (CcBepTHI-
BaeTcs).

1.28. Ilpu HacHINIIEHUN KOHIEHTPUPOBAHHOM COJAHOM KHCJIOTHI XJOPOM
obpasyerca puxJjopoxJsopar(l) Bomopoja H[CI(CI),] — cunbumit oxucan-
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TeJb, KOTOPBIA PEATHPYET C 30JI0TOM, IPEBpANas ero B XOPpOIIO PACTBOPH-
MBI KOMILJIEeKC TeTpaxnopoaypat(Ill) Bogopoga H[AuCl 4

2Au + 3H[CI(CI),] = 2H[AuCl,] + HCI

1.29. Cepe6po unenTudunmposats (ompeseIUTH) IETKO: OHO pacmonaraer-
C B DALY HAUDSXKEHWH IpaBee BOJOPOAA, TAK UTO HE PEATHPYeT ¢ COJSHOMN
KHCJIOTOH 1 TeM 6OoJlee ¢ TUAPOKCHAOM HATPHA B pactBope. Llunk n amroMunwmii
Pa3MIiUTEL CJIOKHEe, TAK KAK 002 OHM HPOABIAIOT aM()OTEPHHIE CBOMCTBA H
XMMHUIECKH DaCTBOPAIOTCA M B PACTBOPE T'MAPOKCHIA HATPHA, U B COMAHOMN
Kucnore. OfHAKO KOHUEHTPHPOBAHHASN A30THAS KUCIOTA OACCHBHPYeT Io-
BEPXHOCTD AMIOMUHHSA, U HA XONOAY 3TOT METAILT C HelO He PeaTHpyer. Obpagzer
nox HomMepom 1 — cepe6po, nox Homepom 2 — QMIOMHHHUHA, TOX HOMepOM 3 —
LMHK,

1.30. ITpumepwn Takoro poma — B3auMoOjelicTBHe 6e3BOMHBIX A30THON
U XJIOPHOH, A30THOM U CePHOM, CepHOI 1 XJIOPHOM KUCJIOT:

HNO, + 2HCIO, = (NO,)CIO, + HCIO, - H,0
HNO, + 2H,S0, == H,0" + NO} + 2HS0;
H,S0, + HCI0, =— H,SO} + ClO;
B pesynbsrate nonyuaiores PacCTBODHI COJIeil — MepXJI0paTa HUTPOMIUA,

TUAPOCYIb(aTa HATPOMINA, IIEPXJIOpaTa TeTPAOKCOCYIbQOHHA.

1.31. Ilpu mponyckanuu B BOLy raszoo6pasnoro SO, ob6pasyercsa moau-
THAPAT AUOKCHAA ceprl SO, - nH,0 (n =1 + 7), koropuiil Bener ce6sa B pac-
TBOPE KAK KHUCJIO0TA CPeJHEeH CHIIbI:

SO, + nH,0 + HO=— HSO;z + Hy0* + (n - 1)H,0; K, =1,7-1072
1.32. Ilox nesictBuem napos HF crexio MOABEPTaeTCsl PEAKIINHU:
8i0, + 4HF = SiF,T + 2H,0
OnHOBpPEMEHHO HIET pPasIoKeHHe TeTpadTOpUAA KPeMHIA BIaroi Boanyxa
SiF, + 2H,0 = §i0,! + 4HFT
¢ o6pA30BaAHMEM TOHKOTO CJIOS HeIIPO3PaYHOro AMOKCHIA KPEeMHUA SiOz, KO-

TODHIA MPUJAeT NIOBEPXHOCTH CTEKJIA MATOBOCTS. B pacTBope QTOpOBOLOPO-
HO# KHCJIOTHI IPOTEKAIOT PeaKLHH, [IPUBOAAINNE K YACTHUYHOMY PacTBOpe-
HUIO CTeKJIa ¥ 06pA30BAHHUIO YTIyOIeHMIA:

Si0, + 4HF = SiF4T +2H,0; SiF,+ 2HF = H,[SiF¢]
1.33. B xuaxkom amMMmake moce mucconuanuu NH,Cl u NaN H, na
HUOHBI HAET PEAKIIUA HEUTPANIUIALUY « KHCJOThL» NH;r «OCHOBAHHeM» N H;:
NHZ + NH; = 2NH;,
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Katnon Nat u aunon Cl~ o6pasyior NaCl — XJIOpHA HATPHS, MATOPACT-
BOPDMMEIH B )KMJKOM AMMHAKe. ITO U €CTh «3HAKOMBIN He3HAKOMEI».

1.34. IIpu pacTBOpeHNH AuCly B BOste 06pa3yeTcA KOMIIEKCHAS KUCIIO-
ta — rugpokcorpuxygopoaypart(IIl) sogopona:
AuCly + HyO = H[AuCl4(OH)]
IIpu pobasnenmm KOH sBuIimagaer ocafloKk MeTATHAPOKCHAA 30JI0TA
AuO(OH), xoTopHI#t pacTBOpAETCA B H3OBLITKE IIEJI0YH:
H[AuCl4(OH)] + 3KOH = AuO(OH)! + 3KCl + 2H,0

AuO(OH) + KOH + H,0 = K[Au(OH),]

Meraruapokcuyg 3oamora AuQO(OH) ToMceH M Ha3Baa «30J0TOM KHCJIO-
Toli» . 3aTeM TomMceH BHIAEIHI BTOPYIO KHCJIOTY H3 ceMeHCTBA «30J0TBIX» —
rerpaxJjopoaypat(III) Bogopona:

AuO(OH) + 4HCI = H[AuCl ]

ToMceH, BUIUMO, He IIOAO3PERAT O CYIIECTROBAHMHM B PACTBOpE €Ie Of-
HO#l «3onoToii» kreaoTel H{AuCly(OH)] — xoMnurexcHoii. Tak 4TO Ha caMoM
Jelle eMy YAAI0Ch MOJYYHTH TPH 30J0ThIe KUCJIOTEL.

1.35. B coorsererBuM ¢ npasuiaoM ITorunra (cM. 1.20) 51a OIeHKH CH-
a6t KHucnopogHoi kucaorsl IO, (OH), MoxHO Henonb30BaTh 3Hauenue m. Ec-

JIX OHO PaBHO 2 uau 3, MBI UMEEM JAEJIO ¢ CHJIbHOI KHucsaoToi. KceHOHOBYIO
kucnory H,XeOy moxuo npepcrasuth kak XeO,(OH),; Takum oGpasom,

m paBHO 2u AaHHAA KACJIOTa OTHOCHTCA K YHCJAY CHJIBHBIX KHCJIOT.

1.36. C nomomnipio c1a60i KMCIOTEL MOKHO BEITECHUTD U3 PACTBODA COJH
CHJILHYIO KHCIOTY, TOJBKO €CJIH OJHOBPEMEHHO 06pasyeTCa IPOUHBIN KOMII-
JIEKC MM MaJOpPacTBOPHUMEIH ocagok. Hanpumep, peaknus:

FeCl, + 4HF + 2H,0 = 3HCI + H[Fe(H,0),F,]

cﬁaaana ¢ o6pa3oBaHHEM OUYE€Hb TPOYHOTO KOMILJIEKCA — TeTpadhTOPOAHAKBA-
deppara(lll) sonopona H[Fe(H,0),F,]. Bropoii npumep — peakuusa:

CuSO, + H,S = CuS{ + H,S0,
00ycJIoBJIeHA BBIIEJIEHHEM B 0CafioK cyabhuaa menu(Il), maaopacTBOpHUMOro
B pa3baBJIeHHEIX KHCJIOTaX.

1.37. 910 moraa 6eITh XJIOPHAA, cepHAA HAR oprodochopHad KMCIOTA.
Ho oprodochoprasa xucaora H;PO, npu kKoMHATHOII TemMmepaType — KpHc-

Tajnuveckoe Bemectso. Cepuas kucaora H,SO, mocre pasbaBreHHsA MOXKeT
OBITH JIETKO HAEHTU(UIMPOBAHA PeaKLuel ¢ XIopuAoM 6apus, IPUBOLAIIEH
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K BBIZIeNIEHHIO Gesoro ocagka cynbbarta Gapus BaSO,, HepacTBOpHMOro B
KHcaorax. s «Oono3HaHUA» XJIOPHOIM KucaoTer HCIO 4 TIocse ee pas6abie-

HUA OGEIYHO IPOBOJAT PEAKIIUIO C XJTOPUAOM Karusd, KOTOpadA BeJeT K BhIMNAa-

A€HHNIO 6eCI.IBeTHI:IX KPHCTAaJJIOB MaJIoOpaCcTBOPHUMOTO mepxJopaTta Kaluga
KCIO,.

1.38. «Bonme6uaa Boga» BogenmTeiina — 3T0 PacTBOD MOAOBOAOPOIA
HI, nogoBomopostasn KucaoTa. OHA JIETKO OKHCAAETCA Ha CBETY KHCJIOPOJOM
BO3AyXa, MpUueM 00pasyroIuiica MOA CBASLIBAETCA B PACTBODHMEBIH KOMII-
Jgexc gunogounonar(l) sogopoxna H[I(I)z], npuaamuinil pacTeopy 6ypelil IBeT:

4HI + 0, = 21, + 2H,0; HI+ I, = H[I(T),]

ToT ke KOMIJIEKC HONyYaeTcs, TONBKO B 3HATMTENbHO GOJLINEM KO-
JIAUecTBe, Npy BHeCeHHMH B pacTsBop HI uepHo-(HoseTOBEIX KpucTasios
nofa. B nansueiinieM npubasnenue mopomka KpacHoro dochopa obeciiBeun-
BaeT pacTBOp: uAeT BoccTanoBnenne H[I(I),] no HI:

SH[I(T),] + 2P + 8H,0 = 2H,PO, + 15HI

Cepe6po Boifensier ua HI Bomopox u NpPEeBPAIIAETCA B OPOYHBIH KOMII-
Jaexc gunonoapresrat(l) Bogopoga:

2Ag + 4HI = 2H[Agl,] + H,T

B ueTBepTyI0 KOABY GbLna KOGaBIECHA KOHIIeHTPUPOBAHHAA A30THAA KIHC-
JoTa:

HI + 6HNO, = 6NO, T + HIO, + 3H,0

1.39. B xomoxHO# KOHIEHTPHAPOBAHHO CepHOI KHCIOTe Keje30 naccH-
BHUDPyeTCA U He pearupyert. IIpy Harpesauuu umer peakus:

2Fe + 6H,80, = Fe,(SO,), + 380,T + 6H,0
Jduoxens cepel SO,, pacTBOpaAsACh B Bojie, IPEBPAILAETCH B MOJMUTHAPAT
AuvoKcuaa cepel SO, - nH,0, koTopsIit Bener cebs Kak KHCJIOTa, CO3JaeT KHcC-
JIYIO Cpefly ¥ MeHAEeT OKPAcKy MHAUKATOpA:
S0, - nH,0 + H,0 = HSO; + H3O+ +(n-1)H,0

B pas6aBiieHHOI1 CepHOI KHMCIO0Te HAET XMMHUECKOe DACTBOpEHUE X eJe-
3a C BeIJeJIEHUEM BOJ0po/a;

Fe + H,S0, = FeSO, + H,
1.40. IlTeene nepBrM momyywma nuanosogopos HCN:

K [Fe(CN)¢] + 8H,S0, = 6HCNT + 2K,S0, + FeSO,
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II1aHOBOAOPOJHYIO KHCJIOTY (BOAHBEII pPACTBOD unaljonouopona HCN).
paHbllie HA3BIBAIM CHHMJIBHON — OT <<CI/IHLKaJIIrII7Ir);°TaKOPI TepPMHUH B CTAPH-
HY IPHMEHAJCH 10 OTHOIIIEHUIO K JKeJNTOH KPOBAHOR conx, r;erccaunaHO(bep-
pary(Il) kannsa. IluaHoBoAOPOAHAA KUCIOTa — CHIbHeHmni an: ysxe 50 Mr
ee BRIBBIBAIOT IIOUYTH MIHOBEHHYIO CMepTh. C r’HAPOKCHIOM Kalnsd NUAHOBO-
JAOpOAHAA KHCJIOTa pearupyeT ¢ obpasoBanuem nuannjga kanua KCN, a ¢ kap-
60HATOM KallMA He B3auMmojeiicTByer. LlmamoBogopoaHasa KHUCIOTA — 60.m3e
caabas, yeM yroyaesuasd, moaTomy HCN He MOXKeT BHITECHATH H2003 U3 coJei-
KapboHATOB.

1.41. YpasHeHNs MPOTEKAKINX PEAKIMH TAKOBHI:

3Zn + 8HNO, = 3Zn(NO,), + 2NOT + 4H,0
Zn + 4HNO, = Zn(NO,), + 2NOT + 2H,0
Zn + 3HN, = Zn(N,), + N,T + NH,T
Brigensmoumuiica aMMmuax 6yneT B3aumofeiicTeoBaTe ¢ u3bnitkom HN,

[V oﬁpasoBaHneM a3ujga aMMOHYI!
NH, + HN, = NH,N,

1.42. CeposogopoJ B BOjAe PACTBOPHM cJjiab0, MO3TOMY KOHIEHTDAIHus
CepOBOJOPOJHON KICIOTH IIPY KOMHATHOM TeMIepaType W OOLITHOM JaBie-

" uuu He npessimaer 0,1 moas/a, uau 0,34% . THocepHaa KHUCIOTA B BOSHOM

PACTBOpE He CYLIECTBYET, 8 BOT B CJIy4Yae CePHOM KHCJIOTHI PHTOTOBJIEHHE
PACTBOPA 3aJAHHON KOHIIEHTPAIMH BIOJIHE BOSMOXKHO.

1.43. OTBeTEH K KPOCCBOPAY.

Ilo ropusonraau:

3. Heiftirpanusanuda. 8. Aauon. 11, Monoko. 13. Appennyc. 14. CHO.
15. Kopa. 19. Apaxnc. 23. Ilap. 24. Ceno. 25. Kposb. 26. Ora. 27. Tpan.
29, Cox. 30. Karuou. 31. Pax. 32. Mycop. 33. Peaknua. 34. TponuHKa.
36. Kazar. 38. Az. 39. JInana. 40. JlarBusa.

ITo BepTHKaNN:
1. Pazgen. 2. Kpau. 4. Jlakmyc. 5. Lluuk. 6. fira. 7. Kapa6ac. 9. Ukpa.

10. Usaukatop. 12. OcHoBanme. 16. Omopa. 17. Pak. 18. Apan. 19. Ac.
20. «Peno». 21. AH. 22, Xo. 27. Tpaxrar. 28. AxktuBanua. 29. Com.
30. Kucaora. 32. Metana. 33. Pyka. 35. Uea. 37. Asuar.
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Taga 2

OCHOBAHUA: XUMUWYECKHNI BACKETEOJI

JlpeBHHE PHIOCODEI COOTHOCHIIM IPEAMETHI U ABJEHUA OKDPYKAIOUIETO MHDpa
C UX NPAMBIMY NPOTHBONOJIOKHOCTAMY — AHTUIOAAMH: CBET ¥ ThMY, OTOHB
H BOAY, TEIJIO U XOJIOA... ATXMMHIKH JOTAAaJUCh, YTO AaHTHIOAAMHU KHUCJIOT
ABJIAKOTCA OCHOBAHMS — Bell[eCTBa, KOTOPEIE [IPH B3aUMOAEHCTBUH ¢ KHCJIIO-
TaMH JaI0T COJIb H BOAY.

IIsenckuit xuMuk CBaHTe ADPEHHYC CYMTAN OCHOBAHHAMH Te 3JIeKTPO-
JILTHI, KOTOPEIEe IDH PACTBOPEHHH B BOZAE 00pA3yIOT THAPOKCHAHBIE AHHOHBI
OH™ u moatomy cnoco6HBEI y4acTBOBATH B peaknuax Helirpamusanuu. Co-
TJIaCHO TPOTOHHOH TEODHH KHCJIOT M OCHOBaHMMH, pa3paboTaHHOH NaTCKHM
xuMukoM HMoxanrecom BpéucTemom u ero aHrianiickuM xoseroii ToMacom
Jloypu, 4aCTHILI OCHOBAHMIA, [I0NIalas B BOSHBIH PacTBOP, YUYACTBYIOT B IIPO-
neccax mpotoiau3a. OHM IPHHMMAIOT OT MOJIEKYJI BOAKI IPOTOH (CAYMKAT AK-
nenTopaMu NpoToHOB). IIpu 3ToM B DOJIM OCHOBAHMIA MOTYT GRITH M HEWHT-
panbHBEIe MOJIEKYJBI (TaKue, KaK aMMHAK NH; wim ruapoxcuaaMun
NH,O0H), u aHnOHBI THIIa KADGOHATHOTO CO%‘ uinu ¢propugroro F~, KoTopsie
OOJIy4alOTCA B BOZHOM PaCTBODE IIPH AMCCOLUALINH CoJe.

IlepBBIM BOAHBIM PAaCTBOPOM OCHOBAHHA GBI HACTOM JpeBeCHOI 30JIHI,
colepKaINi ruApOKCHA ¥ Kap6oHaT kanmua KOH u K,COj;. Ileperim ocHOBa-
HHEM, M3BECTHBIM YeJIOBeKY, ObLI THAPOKCH] KAJIbIIUA Ca(OH),, nucrmen-
HOe YOOMHHAHHWE O KOTOPOM HAIUIM B COUMHEHHH IIEPCHACKOro Bpaua A6y
Mancypa «TpakTaT 06 0cHOBax (hapMaKOJOrHM», HATIUCAHHOM B 975 I. H. 5.
Xopomo pacTBOPUMBIE CHIIbHBIE OCHOBAHUSA HASHIBAIOT IIEJIOUAMH, 9Jro, Ha-
OpuMep, THAPOKCHA HaTPuA M ruapokcuj kanusa (NaOH, KOH). B sogrOM
PacTBOpE IeJI0YH HalesI0 AUCCOUMHUDYIOT ¢ 06pa3oBaHHEM B DACTBODE KATH-
OHa MeTas/ia u ruapokcuA-uoHa OH . Ciabrle ocHOBaHHA mHoOABepraioTCH
TPOTOJH3Y TOJIBKO YACTHYHO.
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IIpoaykT oasuca AMMoHa!

Apabckue aTXMMUKHY ITOJYYAIN U3 0a3uca AMMOHA, PACIOJIOXEHHOIO B
nycrbide Caxapa, 6eciBeTHOe KPUCTAJLJIMUECKOE BEIIECTBO, KOTOPOE OHH Ha-
3BIBAJIM «HYIIAAup». [IpU paCTUpAHHMHU «HYIIAAHPA» C TAllIeHOH M3BECThIO K
HAT'DEBAHMH CMECH BBIEJSJICA T'a3 ¢ PE3KUM 34IaXOM, XOpOIIO DacTBODH-
MBIH B BOJEe. ATXMMHUKH 3aMeTHJIH, YTO BOSHRIH PACcTBOpP 3TOrQ rasa, Haxo-
ISICh PAIOM C COJIAHOM KHCJIOTOM, HAUNHAJ «IBIMUTH» U C TeUeHHeM BpeMe-
HU BCe CTEKJAHHEBIE COCY[bl PAAOM C HHMHM NOKDHIBAJIKUCH O€JIBIM HaJIETOM.
AJXUMHUKH OTMETUJIH U ellle KOe-U4TO: KOrJa PACTBOP HeHM3BECTHOTQ ra3a Jo-
6aBJIAIH K BOLHOMY PACTBOPY MEAHOrQ KyIiopoca, TO rojyfas oKpacka Io-
cJIeIHETO CTAHOBUIACH HHTEHCUBHO culeil. Kak o0'bACHUTS aTU ABIEHUA?

H Monoxo, H Boga

Bort 3araaka: OQHO M TO K€ BEILECTBO BXOOHUT B COCTAB «... BOJRI» H «...
moJoka». Ec/iu B Takyio «BOAY» MOAYTh Uepe3 TPYOOUKyY, OHA IPDEBPATHTCH B
«MOJIOKO» . ECJIN B TaKoe «MOJOKO» AYTh Uepe3 TPyOOUKyY A0JIT0, OHO CTaHeT
IpO3pPaYHBIM, KakK Bofa. O KAKOM BellecTBe HAET peun?

Hrpa uBeToB — mnogo6ue M pasaudHe

JIBa xumMudecKuXx ajgeMmenTa B [lepmoanueckoii cucreme [I. 1. Mengesne-
€Ba PAaCcHOJIOMKEHHI IO coceAcTBY. B cremenu okucienusa +II oru obpasyoTr
MAaJIOPACTBOPHMEIE B BOJIe OCHOBHEIE THAPOKCHIBI, COCTAB KOTOPBIX OJNWHA-
KOB, & [IBeT pasjiiueH — OepPBhIA PO30BHIHA, a BTOPOIi 3esenklii. Ecth B Ilepu-
OQHUYECKOIi CHCTeMe H elre [Ba 3JIeMEeHTa-cOCela, TAK CHJIbHO IIOX0KHUX APYT
HA APYra, YTO UX ¥ HA3bIBAJIK IEePBOe BpeMsa «OJIu3Henkli». B cTeneHn OKMC-
nesud +1II oguH U3 HUX JaeT THAPOKCH] HeXXHO-3eJIeHOT0, a BTOpoil — OJen-
HO-pPO30BOro 1BeTa. Kaxue 3To rupoKcuIbl?

CaMasn meJo4YHAd... COOA

Cona ObIBaeT pasHasd — IHTheBafd (MM NUIEBafA), KPHUCTAJINJecKad,
KAJbIMHUPOBAHHAA (BEPOATHO, C IPUMECAMH KaJbluA?!) M KayCcTHUUYeCKad. ..
Kaxosul Gpopmyant aTux coequHenuii? Kakoe U3 BelecTB, U3BECTHHIX IIOJ 3TH-
MM TeXHUIeCKHMMH HA3BAHUAMH, ABJIAETCH CAMBIM CHJIBHBEIM OCHOBAHHEM?

ITouemy oBM Be Gemanie?

M3BecTHO, uTO Kap6oHAT skene3a(ll) MOKHO DONyYaTh M0 OOMEHHOM peak-
muM coJell sxenesa(ll) ¢ pacTBopuUMBIME KapOoHaTamu. Ho ecam BecTH mpo-
mece, He IPUHAB HEKOTOPEIX MeD NPeLOCTOPOKHOCTH, BMeCTO OeJIoTo ocajKa
FeCO,; monyumrca xpacHo-6ypriit. Hakunb BHYTpH uaiiHMKa JOJNMKHA GBITH
6eJioii, Beans OHa 06pasyeTcs IIpH TEPMHUECKOM Pa3JIoeHHH MrIApoKapGoHaTa
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Kanpuus (KapboHAT KaXbuusa — Genoro uBera). Ho Hakuns 06r1yHO UMeeT 6y-
peiii nBer. Hakonen, B HIPUPOAE BCTPEYAIOTCHA IPOMAJHbIE CKOMNJICHUS IpeBoC-
XOLHOM eJIe3HOH PYARI CHAEPHTA, COCTaBa FeCO3, HO II0YEeMY ONATL-TAKHY He
Gernoro, a 6ypo-KopH4YHeBOro uBera. He kaskercs 11 Bam Bce aT0 CTPaHHBIM?

Kakas ussectn?

B xnanoske Ha gaue 0BHApYMHUNUCH TpH GoMbIne GaHKM, HagOHCH Ha
KOTODBIX IIOUTH IIOJHOCTBIO CTEPINCH. MOKHO 6bLI0 TONBKO ¢ TpyZOM paso-
6paTh CI0BO «... H3BECTD» Ha Kama0i ua Hux. Bemecrsa B Ganxax Ha BHUJ
Ka3alnCh NOXOXUMH APYT Ha Apyra. Kax OIIPESENUTD, YTO B HUX OBINIO?

IMaprusanckuit Tpodeii

Bo Bpems Bropoit MHMPOBOH BOMHBI MONLCKHE NapTH3aHbl O0HAPYIKHIH
HOA3eMHBIA 3aBOJ, IPOM3BOAMBIIH TOIIMBO AJIsi HeMELKHUX pakeT «Day».
Hwm ynanoce 5o6b1Ts BaskHnIi KOMIIOHEHT 3TOro TOMINBA. ITO OKAa3azacs Gec-
UBETHAHA ABIMAIIAN HA BO3AYXE KUIKOCTD C eAKHM 3amaxom. OnuH ua napru-
8aH, HEOCTOPOXKHO OTKYNOPUBIIHH eMKOCTE ¢ 9THM BEII[ECTBOM, ITIOHIOXAJ ee
B Hal0NT0 3aKALIANCH, & U3 I71a3 ero MOTeKIH crearl. Ilaprusanckuii Tpo-
deit gocrasunm B JIonmOH, ¥ TaM xUMUKH OGHADYKHIH, YTO HeN3BeCTHAA
HUZKOCTE XOPOIIO PACTBOPMMA B BOAE U B bacTBOpe BefeT ceba Kak cuaaboe
ocHoBaHwe. Korga B Tpogeiinyio KUAZKOCTD TIONANH KPYNHMHKH OKCHAA Me-
Iu(II) CuO, ona BCIBIXHYJIA U 3aropejiach CHHHUM nnaMeHeM, PACIIPOCTPAHAA
3anax aMmMmuaxa. [Hobasinenue k ORHOM U3 mopuuit KHUAKOCTHA CEPHOIT KHCJIO-
ThI BBI3BAJIO 06pa3oBaHue GecBeTHRIX KPUCTAILIOB, & KOIJa PAJOM C «Hap-
TU3AHCKHM TpodeeM» 3aKIIH raa, TIPOM3OIIIeJ CUIBbHBIH B3DHIB. ., Haxkomner,
COCTaB UAKOCTH OBbLN YCTAHOBJIOH, Oxasanock, 4To XxuMHKaM oHa HM3BECTHA
YK€ JaBHO ¥ BIEpBLIe Gblla MOaydYeHa eme B 1889 r. HeMenkuM XUMUKOM
Teomopom Kypuunycom. Yro 310 3a BelgecTro? -

I'me omu6xa?

Kaxas cpena — wenounas wmy KHCTIOTHA — B PACTBOPE CEPOBOAOPOAA
(Tak HasbIBaeMoit «C€POBOIOPOAHOM Bofe»)? AroT BOIIPOC JOCTaJICA Ha 3K3a-
MEHe CTyAeHTYy mepBoro Kypca. M BOT ero orger: «B pacrBope CEePOBOJOPOL
CHaYaJIa TUCCOLUUPYeT; st “— 2H* + 8?7, a morom moxBepraeTcA IpoTo-
auay: 82 + H,0 &=—= HS™ + OH". Ilonyuarores THAPOKCHUA-UOHBI, TAK UTO
cpena... menounasa!» Ilouemy raxoit orser He [IOHPaBUJICH 9K3aMeHATOPY?

Onacuas peakuus

PpaHIY3CKHEe XUMHKY HKozed Jlyu Teii-Jlroccax u Jyn Hax Tenap B
1830 r. npoBennu ONBIT, €ABa HE CTOMBMIUI MM KH3HU. B Gonbmyio peropry
OHU 3aCBIIANIM CMeCh 'MAPOKCHAA KATUA C JKEJIE3HBIMU ONUJIKAMHY M CTANH
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ee HarpesaThk. U BApyr pasgaJicsi CTpaIHEIi B3PHIB. YUEHBIE B 3:1«:;1 2:;);-
peny Ha pasJieTeBlINecH M0 1a60paTopHuy OCKOIKH, cmeEIIaHHLIe porI e
HBEIMH JKeJIedHBIMH onujkamu. Ilocne aToro cayyasn I‘en-JIroccar;,) eF;; B
fCh OT PaH, MPOBeJ B ITOCTEJIH IIOYTH IIOJTOpPAa MecAla. K C‘-IaCTBH ,n o Kor-
Jera OTAeNaJica Jerkumu mopeaamu. Kaxyio peam.l;pm?7 XoTena p
(paHIY3CKNe XMMUKH U B 4eM 3aKJ049aJ1ach X OmHOKa?

Yro ke MoJIyYHIOCh? u

ITpu cHKUTAHNK METAJNIHYECKOTO MArHUA TIOJYUYNICA npo,uyrc;x{' —H aﬁFeJ::;z
nopouiok. Ero o6paboramm HebogbIINM KOJII/I'-IGCTBO‘I‘\A go,um o fno-
cmech. 3 npo6upKH HAuYaJ BHIAENATRCA I'aa, KOTOpBIH O Hapym(:) e,
MOILLIO TTOJIOCKH (MHUILTPOBANBLHOM 6YMaI‘I/I,UCMO'-IeHHOI/I pac;rBop
dramenna. Meguxarop npuobpen manuHOBEIH nBeT. [Touemy?

b
P:xaBuMHA mpeBpamiaeT Kejge3o B CTAJ

Ha Kaekase c ApeBHOCTH H3BECTE€H YAVBHTENBLHBIH CIOCOD nonyqu;a:
cTaJH M3 JKejleaa — udepea pkaBienue B zemne. B XVIII B. qepxzczxapi oo
YeHI[b] 3aPLIBAJIH YKEJIe3HBIE MOJIOCHI B 3€MJI0 U OTKAMLIBAJIN HX !; opf/i o
15 smeT, a MOTOM Ky3HEIlLI KOBAJIH U3 »KeJie3a, IOKPBITOro PIKaBIMH C;Boﬂ
yaTeJbHBIe cabiii, KOTOpble MOTJY IIepepyOUTH Aaske DY KeUHBIH ;
Kakx 06bACHATE BRICOKOE KaYeCTBO MeTaJjia cabesib KaBKa3CKUX IropileB?

CrpanHOe npeBpalieHHe

ITpr xoMHATHOM TemIlepaType B BOAHOM DACTBOpE aMMHAaKa mzﬁo;r;a::
cpena (Bogopoauslil mokasatens pH > 7). Ecan K Takomy p:alc'rlaopayJI a c;;‘aHeT
MU [06aBaATs cob — xaopuj ammorusa NH,Cl, To pactsop I_I(:If.‘-'I? ey
HefitpaasHeIM (pH = 7), a moroMm — fgaske KHCJAOTHBIM (P .
MIPOUCXOAAT TaKle CTpaHHbIe COOBITHA?

I'ne omu6ra?

VYuurens Hamucaa Ha JOCKe HecKonbKo dopmya: NHg - H,0, Cu(OH),,
N,H,, FeO(OH), TIOH, NaOH, NH,OH u mompocun I(eCHTHKJIaccﬁfIPIKOB 123
. -
«)?m\:nqecxoro» KJlacca BHIODATH M3 9TOTO CIIUCKA CHJIBbHBIE U caabble OCH
BaHuA. [loMoruTe UM OTBETHTH HA TPYAHBIH BOIIPOC.

3aragouHoe BelecTBO

B 1865 r. nemenxuii xumux Buasreasm JlocceH moayuma 6BCIJ;BGTH;(I:
THUIPOCKOINYHBIE KPHUCTAJILI HOBOTO BEIeCTBA, PACTBOPeHIe KOTQ%L::OzaHO
e JaBaJio PacTBOP C IIEJOYHOH peaKIueil. Bemeucrmao B3auMozeil o
C COJIAHOIT KHMCI0TOM, 06pasyd conb. XMMHUYECKHI aHANNW3 IOKAa3al, YT
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COCTaBe 3TOM COJU HMEETCA rpymma OH, koTopas npu DaCTBOPEHUHU COJIM He
I,zf;::brﬁ,quxcn,q-HOHa B BOAH?M pacTeope! JIocceH UMes HEOCTOPOKHOCTD Ha-
i ToGteTORA OT eI o L ULI08 SATQHOIONG serecTan,

BIB, & B Ja0opaTopuu 3 -
arom. Koraa xpucrammuk BemtecTBa Jloccena BHECJII)I/I B EepoB:;:;;;OH;zh;z-
AY, B OCaJIOK BBHIIENUJIACEH TBEpAAA Cepa M ToXKe 3aHaxJi0 aMMHakoMm. B Bor-
HOM DAcTBOpE Yepes HECKOJLKO AHeH Tocie 5Tol beaxkuun 06Hapy;§<nna(lsz

azoTucra
2 A Kuciaora... B Konne konnos Jloccen YCTAHOBMJI COCTAB IOJIyYeH-
Oro UM BeljecTBa. YTo ke 310 33 BeIecTBo?

I'me omm6ka?

Yyurens xumun npunec ma YPOK raseTy, B KOTOpOif coobmamnocs o po-
UCHIECTBUM HA CKJIAaLe yAOOpeHUIt. Hypranucr, noacuss, uro Takoe aMMu-
4YHas BOJA, HAITHCAJ, YTO 3TO «CHILHO pa3baBieHHEIA pacTBOp HAIIATRIPHO-
IO CIHPT8 — I'HAPOKCUAA AMMOHUS > . MIxonsHuKY 06HAPY KUK B raseTHoOH
3aMeTKe Cpasy TPH rpy6ble XUMHYECKHE OMINGKH. Kakue umenno?

Mlenounan kucnas coap ¥ Kucaas KHCJAsA COJb

U .
. 3Be6(:THo, TO KpOMe CoJlell CPeJHHMX, MJIN HOPMANbHBIX — cyanshuToB
u 6Icap OHATOB, CYIUECTBYIOT KHCJbIE COJTH — TUAPOCYABMUTEE U rHApO-

pbonaTel. B pactsope THAPOKAap6OHATA HATpHS NaH003 cpena caaGorne-

nounan (pH > 7), a B pacreope ru
’ ApocyasduTta
craboxuciaornas (pH < 7). Tlowemy? yaed HaTpusa NaHSO3 cpena

H3o6perenne Mlgeiinepa

Tem,B 1857 r. mBetinapckuit xumuk Maruac IUseitnep O0OHADYKUI yAUBH-
T Hoe sAsJaeHue. Ilonyuus sapro-cumumii PacTBOp KOMIIIEKCHOTO COegMHe-
ruapoxcuia rerpaammuamenu(Il) [Cu(NH3) 4](OH)2, OH permini uaba-

BUTBECA OT MEXaHUYeCKUX NpuMeceii buneTpoBaHMEM: 3TOT pacTBOp moxa-
sajica eMy MyTHBIM. IIpousouiio Heoxuzanuoe: GbunsTpoBanbHas Gymara Ha
BOPOHKE CTaJjla [OCTEIeHHO «DACIOA3ATECH> M bacTBopATbea. Korga Illpeii-
nep HoﬁaBI:IJI K GUIBTPATY cepHYIO KHCJIOTY, B KOJ0e BBIAENUNCS Gelnlii Bo-
JIOKHUCTBIN 0CAZIOK, ITIOX0XKUI Ha BaTy, a JKHAKOCTE U3 CHHeH npeBpaTuia

B CBeTI0-rony6yio. Kak o6bacEuTs HabmogeHus I Beituepa? .

CtpanBsIe peaxunn meiiTpanusamnu

U.ICor,qa TI0YBA «KHCaA», YPOXKAH CeNbCKOX03ANCTBEHHBIX KYJIBTYD HH3-
;c:n. GonpmKMHCTBO pacTenuii He NEePEeHOCAT U30KITKA KUCIOT. B sTOM cay4yae
HJMH;J;HPBHOCHT I00aBKM — uUaBecTh (xap6oHaT KadBIMA CaCO3), OOJIOMUT

presn, corepsxanie KapGoHATE KaJbIUA U MATHUA (CaCO3 " MgCO3).
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IMoyeMy AN «M3BECTKOBAHUA» IIOYBH! IIOYTH HUKOIAA HE TOJb3YIOTCH HKIKe-
Hoit niu ramenoii uasecteio — CaO u Ca(OH),, a Tem Gonee — IUeIOYaAMHU

runa NaOH?

BoT Tak «POXCTBEHHHKH»!

K BogHRIM pacTBopaM xJopunoB Gepumiusa u maraua (BeCl, u MgCl,)

n06aBIANY HeGONbBIIMMH TOPHUAMHU PACTBOp rHApokcmaa Hatpus NaOH.
CaavaJya B 060X pacTBOpAX BRINAgAeT Oelklil CTYZeHUCTHIH 0CaJ0K, IIOTOM B
n36BITKE IEJO0YH 0CAJ0K B COCY/AE C COJBI0 OepHJIIHA UCUE3aeT, pACTBOD CTa-
HOBHUTCA OECI[BETHEIM H IPO3PAYHRIM. A TaM, rae Osljia COJb MarHuf, 0CaJoK
He IpeTepIeBaeT HUKAKNX H3MeHeHuil. Bepunnuit 4 Maruuit — 3J€MEHTHI
onHoIt u Toil ske rpynnsl IlepHoanueckoil cucTeMer, 6ojee Toro, B Tabaume
Mengeneesa OHHM OaHKkaiiliine coceAd. UeM sKe BRI3BBAHO CTOJb DA3IHUYHOE

moBeeHune ux cojei?

Tuapoxcuasl Kporerenra

B 1851 r. mBeackuii xuMuk Axceab KporcTeaT nuaydan cBoicTBa COEU-
HeHHMI HUKeJIsaA — HOBOI0 XUMHUYECKOTO 3JI€MEHTA, OTKPBITOrO UM B 3TOM e
roay. Ilonyums seneHniii BogubI pacTBop xjaopmaa Hukena(Il) NiCl,,

KpoHcTenT BLIIEIU U3 HErO IPH IOMOIM FHMAPOKCUAA Kanusa o0 beMUCTBIH
ocamoK A6J04YHO-3edeHoro neera. J[o0aBUB K 3TOMYy O0CafKy HEMHOTI'O KHIKO-
ro 6poMa, 0H IMOJAYYUJ NPOAYKT YyepHoOro nsera. Kponcrear pemmun o6pabdo-
TATH YACTH YEePHOro MPOAYKTA COJAHON KHUCIOTOH, UTOOBI CHOBA IIOJYUHMThH
XJOPUJ HUKENA, HO, K ero YINBJIeHUIO, BMECTE C TEM CTAJ BBIAEJIATHCS H ra-
3006pasHbiil xjgop. Toraa K ocTaBIIeMyCA YePHOMY BEIIECTBY OH A00aBHI
KOHIEHTPHPOBAHHYIO CEPHYK KHCJIOTY, H... CHOBA BBHIJENHJCA ra3, Ha 3TOT
pa3 — kucaopon! Ilosropsisa onsiTel, KpoHCTEAT BHEC B HUX U3MEHEHUA: BMe-
CTO THAPOKCHIA KAJHA OH KOOABHUJ K PACTBODPY COJMM HUKeJsS U3ORITOK pac-
TBOpa aMMuara. C HU3yMJIeHHUEM OH YBHJEJ, UTO PACTBOD CTaJ CHHUM, 8 Oca-
IOK He BbIntasa. O60'bACHUTH 3TH HabAoAeHuA KpoHCTEAT MOr Kb YACTHYHO.

YTo sxe 3eCh IPOUCXOTUIO?

«HenpaBHIbHBI» 3J€KTPOIH3
na nonyuenusa rugpokcuna Hatpusa NaOH B mpoMBIIIIEHHOCTH IIpUMe-
HAETCA 3JeKTPOJN3 KOHIEHTPUPOBAHHOIO BOZHOrO pacTBOpa XJOpHJAa HAT-
pua NaCl B annapaTe-aJieKTPOJIN3epe C KeIe3HBIM KATOAOM YroJbHBIM aHO-
JoM (puc. 2), IpOCTPaHCTBO MEKAY KOTODRIMHU pasaesieHo fuadparMoi:
Karox (-): 2H,0 + 2¢ = H,T + 20H"

Amogn (+): 2Cl - 2¢ =Cl,T
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¥ xarona obpasyercsa pacteop NaOH, xo-
TOPHIA NEePHOANYECKH CIMBAIOT B IPUEMHYIO
eMKoCcTb. ORHAXKABI aNNnapaTIvK, O06CITYKH-
BABIIHI 3TOT MpOIECE, 0 OMUOKE UCIOIL30-
BaJI 3JeKTpousep 6e3 nuadparmul. 3anoaHuB
ero pacrtBopoM NaCl u BKIOYMB pyGUIBLHUK
3JIEKTPUYECKOH I[eNH MOCTOSHHOIO TOKA, OH
yiesa B coceAHUN nex. YTo o6HAPYXRUII anmna-
paT4YMK, KOrja BepHyJICA, 4TOObl CJMTH pac-
TBOp NaOH?

YroawHuli aHOZ

Xnop
Bogopon

Kenezunri
KaTo[

Ac6ecroBas
nuadparma
Pacrsop
NaCl

Pacrsop
NaOH

®oxKychl cTaporo npodgeccopa

ITpodeccop 3aman eryaeHTaM Taxkoi BOI- Puc. 2. DiexTponusep A

poc: «MoxHO i upH A06aBJIeHHU KUCJIOTH K TOJNYYeHHS THAPOKCHA
BOZHOMY PACTBODY COJIH BBIAENUTb TMAPOKCH HATPHSA
MeTana?» AYIUTOPHUA OTBETHIIA MOJTYAHUEM.
Torga npodeccop pacTBOPHI B Bojie GeCIIBETHYIO COJIb H CTAJ MeAJIEHHO, He-
GONBIMMMY NOPUUAMHU A0OABAATE B KOJMGY CONAHYIO KHCJIOTy. Bee yBumenu
nosipieHue 6eJ0To CTyJeHUCTOTO ocagKa. KTo-To KPUKHYJI: «3TO He THAPO-
Kcu/J, a 6opHaa UK OPTOKpeMHMeBasa KucaoTal» Toraa nmpodeccop CIPOCHI:
«Ecsu aT0o ManopacTBopuMas ciabas Kuciaora, 6yaeT 11 oHA pACTBOPATHCH B
COJIAHON KHcaoTe?» AynuTopusa xopoM orBetuna: «Her!» IIpodeccop moba-
BHJ B K0J0Y ellle OJHY NOPIHIO KUCJAOThI, M ocafok ucues. Kakue e XuMu-
YeCKHe PeaKI My OhlJIM IPOJAEeMOHCTPHPOBAHELI Ha JEKIUN?

Kro BuHOBaT?

Bo BpeMA 3aHATHE XHMPYECKOTO KPYKKa IIKOJbHUK Z00aBMJ K BOLHO-
My pacTBopy xsopuaa mapranna(ll) MnCl, pacTop menouu u yAHBHICH:

BHINABINNHN BHAYaJse 0J1eTHO-DO3OBBII OCAROK CTA GBICTPO TEMHETL M BCKOpE
npeBpaTrics B Oypo-KopuuHeBw . Torga, uro6sl He BRIGPACHIBATE PeaKTH-
BRI, IIKOJBHUK DPEIIMJ IOBTOPUTH ocakjeHune. OH L06GAaBUJ K OCAAKY KOH-
HEeHTPUPOBAHHYIO coJfARyI0 KHcaoTy HCl u cran marpesats Kon6y, 4To6EL
cHoBa noyty4urs MnCl,, m BADYr no4yBCTBOBaJ CHIBHBIH 3anmax xJyopa. IIpu-

J10Ch 00pamaTheA 3a 06bACHEHUAMHE K NIpenofasaTenio. [lapaiiTe moMoxkeM
ITKOJBHUKY.

JIBYyAHUYHBIA THIPOKCH

Mosiofoii yuuTesNb pemIMs NOKA3aTh YYEHHUKAM OIBITHI, KOTOpPhle JOKA-
3bIBaIOT aMPOTEPHOCTL TMAPOKCHAA AJTIOMUHHA Al(OH)3. Hns aToro o cHa-
4asa o6paGoTan cob aAMIOMUHNA B PACTBOPE N36HITKOM aMMuaka. Kaxue pe-
AKIIMH OH NPOJEeMOHCTPHPOBAJ B AaJbHeliem?
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Bpauar u K06aJbT

OnuH u3BecTHBIN xuMHUK cepenmuer XVIII B., HU3y4YaBIINYN TUIAPOKCH/BI
Kk06aJbTa, IBITAJICS IOHATH, YeM BBISBAHO MX IOBEJEHNE B PA3JIUIHBIX DEAK-
muax. Korga o npomyckan rasoo6pasHblii aMMUAK uepes pO30BBIH pacTBOD
cynndara kobansra(Ill) CoSO 4» TO DACTBOD CTAHOBUJICA TEMHO-3KEJITHIM, & ocaf-
ka He BhIDagano. Ho crouno k posoBomy CoSO, q06GaBUTh HEMHOTIO II[EJIOYH,

KaK BBRINIAJAJT CUHUM 0CaJ 0K, KOTOPBIN IIpY BHECEHUU HOBBIX nopuuit NaOH
npespamaJsics B po3oBelii. Ho yske uepes ABa-Tpu 4aca pPO30BLII 0CAAOK CTa-
HOBHUJICA KopmuHeBbIM. Takoe N3MeHeHNe IBEeTa OCaAKa IPOMCXOJUJIO MIHO-
BeHHO, eCJHM K HeMy Jo0aBJIAIN IepoKcH] BoAopoja H202. IIpu gmeiicTBuU
aMMMAKa 0CaJIOK NepexoQus B PACTBOD, OKPAIIWBAA KUIKOCTh B KpacHRIA
nBer. KoHIeHTpUpOBAaHHBIN PACTBOP LIEJIOYH DU HarpeBaHMH CHOBA BhIJE-
JISLJT U3 PACTBODA OCAJI0K KOpUUHeBoro IBera. Korjga xuMukK (a ato 6511 'eopr
Bpauar, orkpeiBmmii B 1735 r. aneMenT KoGa1bT) pacCKasasl KOJJIeraM o CBo-
HX ONBITAX, BCE C COMHEHMeM IMoKadany rojopamu. Kak oGbiACHUTE HabI10-
JeHns Bpauara?

Mponenxu ruapoamnsa

Kaxoil n3 BOQHBIX PACTBOPOB 6yaeT 60Jjee MIeJOYHBIM — ITHAHH/A KAJNA
KCN, ¢propuga kanus KF unu runoxysopura Hatpus N aClO (ecau KOHIIEHT-
paunysa UX OAMHAKOBA M cOCTaBIsAeT 1 mouns/n)? Taxoit Bonpoc 6L 3a1aH HA
BCTYIIHTEILHOM 3K3aMeHe XMMHYECKOro paKynibTeTa MTI'Y. Kak npaBUJIBHO
OTBETHUTH?

Ba6ymKkuH peient

Korza xoska dernerca U GOIUT OT 0’KOT'a KPAIMBOM, YKyCa MYyDaBbi WX
KOMapa, PeKOMEHIYIOT ToMasaTh 60/ibHOE MECTO PACTBODPOM MUTHEBOH COABI
MM HAMATHIPHBIM crnupToM. EcTh sn xuMHdeckoe o0bsACHEHHe NEHCTBUIO

3THUX IIPOCTBIX CPEACTB?

IIpuMaHKa 1J5 NPOTOHOB
B npoToiHTHYECKON peakmuH aMMHUaKa C BOJOIl, OoTBeuammleil ypas-
HEeHHIO:
NH, + H,0 &= NH, + OH",

MoOJIeKYJIa eMMHAKAa IIPUCOeAUHSAET IIPOTOH U NIPEBPAIIAETCA B KATHOH AMMO-
Hug. Kaxoii Mexanm3M o6pasoBaHWsi XMMHYECKOH CBJ3H IIOMOTaeT 3TOMY
nponeccy? Kax ugeT aHaJOrMYHLIA IPOLECC B CIyYae rupasnHa N,H, urug-

poxcuaamuaa N H20H?
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m Henpuronnsiii coco6

YTo6b! pasnennTs KaTHOHBI Mar"Hva u 6epHJIUA IPU UX COBMECTHOM
IIPHCYTCTBHHU B PACTBOPE, OCAKIAIOT ruppoxcuss Be(OH), u Mg(OH)2, a 3a-

TeM 06pabaThIBAIOT BLITABIIMA ocanox auGo M3GBITKOM IIEJIOYH, MTH60 KOH-

HenpeaBuaeHHAA ONMACHOCTE

HBII
Korga HauyMHawINeMy XHMHKY NODYYHIN CHHTE3UPOBATH 6e::,;0;pnn_
areTaT Kanabnua Ca(CH3000)2, OH CMelIllaJ pacCUUTaHHBIE KOJIUYe

poxcuza kanbnua Ca(OH), u yKCYCHOH KHUCIOTHI CH,COOH, ynapui cMech B

eJb-
dapdhopoBoil YallIKe, & MOTOM PEIIHJ BBHICYIIUTh KPUCTAJLIBI COJTH B 1;4:,['(2 o
Hoit meun. Korga pamoM 3aKIJIU ra3oBYI0 TOpeJKYy, U3 [I€YH BHIPBAJK

naamesn. Yem 370 6bLI0 BRIBBAHO?

[EHTPUPOBAHHBIM PACTBOPOM XJIOPDHAA aAMMOHMA. Onwe us manopactso-
PUMBIX THAPOKCHIOB MEPEXOJUT B PacTBop, u ocTaeTca TOABKO OTHUABLTPO-
BaTb OT Hero ocafok. Kakoil ua AByx snemenTos [IEPEXOJAUT B PACTBOP IpHU
LIesI09HON o6paboTke pacTBopa? A Ipu 06paGoTKe M3GBITKOM XJIOPHAOM aM-

MOHMA? Kpoccropa «30 cioB»
Kak npaBuasno Bercymurs?

Tpem cTymenTam-gunnomankam [IOPYYHIN paGoThI, B KOTOPBIX HALO GbI-
JIO HCIIOJIL30BATh CYXOH aMMUaK. AMMHMAaK OHI IoNIy4asiyl HarTpeBaHUEM CMe-
CH xJyopujga ammonua NH 4Cl ¢ ruapoxcugom KaJbIlug Ca(OH)z. YTo6wI BBI-

CYIIUTD MOJIyYE€HHBIN Ias, OAUH JUILIOMHIK IIPOIYCKAJI €r0 Yepe3 CKJASHKY C
Ge3BOAHBIM XJTOpHUIOM KaJbIua CaC12, XOpOIIUM TOTJIOTUTENEM Boabl. Jpy-

ro#l AUMJIOMHEUK HCIONB30BAI CKIAHKY C KOHIIEHTPUPOBAaHHON CEPHOI KucC-
J0Toi# H2804, a TPeTHH NPHUMEHHUJ MOrJIOTHUTEIbHBIE CKJIAHKW, HAIOJNHEH-

HBI€ CMeChI0 OKcHaa xaabnua Ca0 mu ruapoxcuaa Hatpusa NaOH (puc. 3).
K10 u3 Hux geiicrrosan NPaBUALHO?

Cropaer Geccaeqno

B 1861 r. pocemiicknit xumux A. M. Byraiepos nposes Heo6uIuHbBIH CHE-
red. Ilpu peaknmum amMmmuaka c GbopManbaernAOM MONyUMAHCE GecuseTHbIE
KPHCTAJJIBI BEIECTBA, KOTOPOE MHOTO TI037Ke CTaIH HUCNONB30BATE KAK OCHO-
BY «TBepAoro cnupras. Cropas, 3To BeIIecTBO He obpasyert 3one1. Kakoe ato
BeIecTBO?

HOI‘JIOTHTEJILHaH CKJIAHKA

Tas

. BeaBognmit
! CaCl,

IIo ropuzonTaan: -
3. Ouenr Tounsble uackl. 6. ... pyry moer. 8. MecTo Ana HakaszaHUA MajeHb

Kux manyHos. 10. KoMniekT m3 BOCEMH snem'ponoa.ull. Haanachxiz
B3peiBuaTKa. 13. B IenouHoi cpese KpacHew, B KHCJIOH ObITH I.lBeTH?IMHﬁ
cMeo. 15. Onque M3 31eMeHTOB TpUaAbl 2keaesa. 17. KHcCI0THO-OCHOBH
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yxagatens. 20. OrpunarensHsiii uon. 21. PoGept Boiiab TUIIafHUK H3Y4N,
BCEM M3BECTHBIH MHAUKATOp nonyuuna. Kaxoit? 22. [[1a npoBeeHus OMEBITA
caysxuT naboparopuad ... . 28. [lnomanka ais rennuca. 27. peueckan 6yk-
Ba. 29. urens Typuuu. 30. [locTogHHEAA, OMUCHIBAIOIIAT XMMHUECKOE DAB-
HOBecHe. ‘

IIo BepTHKaaN:

1. MHOrHe XOTAT oC/Ie MWKOJB TYAA MOoCTYnuTh. 2. JII061MOoe TaKOMCTBO OC-
HoBaHuil. 4. ...-ne-Maneitpo. 5. fI opauskeBHIit Torga, €CaM PALOM JHIIb BO-
na. B xucnore a 6yny posoB, kax nuno [exna Moposa. Bux Moit B menoun
CMelIoH: OyAy »KeJTBIM, KaK TUMOH. 7. YacTs m. 6, Heo6xogumasa GoKcepy.
9. Aurnuitckuit XuMuk ... Jssu. 12. [TonosxurenbHbIi 3JIEKTPOJ, IIPU BJIEKT-
ponuse. 14. UHAUKATOD A CTADMHHBIM, B IIeI0YaX A CUHUI-CUHMIL, 4 B KHC-
JIOTaX A KPacHEI, CHHUM OHTH yike He cMew. 16. Jusoil moaseMuntit 6yiab-
nosep. 18.0ann us xureneit ocrpoBa Hesesenus. 19. Daement HOoMeD 22.
20. Jlatunckas Boga. 21. O pacTer Ha rpsAgKe, HO MOMKET W CTDPENIATh.
23.NH,. 24. Horors komku. 26. IIpuxoxasn B usbe. 28. PagocTHslii BO3-
riac.

OTBETBI K ITABE 2

2.1. (Hymaaup» — 5To HAINATHIPS (XJI0PH], AMMOHUA NH,Cl), mpogyxT

€CTeCTBEHHOI'0 DAa3JIoKeHUs MOYM U HcIpakHeHuil BepOIiofoB, KapaBaHBI
KOTOPEIX CTOJIETUAMHM IIDOXOAHMJIH uepe3d oasuc. Ilpu B3auMozeicTBUH
NH 4Cl C raieHo# ua3BecTbio — ruApoKcuaoM Kanelusa Ca(OH), Bagensnca

ammuax NH:
2NH,Cl + Ca(OH), = 2NH,T + CaCl, + 2H,0
AMMMaK B3aMMOJIEHCTBYET C ra3000pasHEIM XJOPOBOAOPOAOM, 00pa3ys B
BO3AYX€ «IbIM», COCTOANIME n3 Menpuaiimmux xkpucraanos NH,Cl. Ilpu go-

6aBJeHMM aMMHAaKa K BOJHOMY PACTBOPY MeAHOrOo Kymopoca (coiepIkalero
cynndaTt meau CuSO,) o0pasyeTcsa KOMILIEKCHAsA COJMb — CyJabdar TeTpaaM-

murmean(Il) [Cu(NH,),]SO -
CuSO, + 4NH, = [Cu(NH,),]SO,

2.2. 9ro BemectBo — ruapokcns Kanbuua Ca(OH),. Ero npospaunsiii

BOJHEIN PacTBOP HABLIBAIOT U3BECTKOBOM BOAOH, a CyCIIeHBHI0 (B3BeCh) B BO-
Je — HU3BeCTKOBBIM MOJIOKOM. EC/JIM B M3BECTKOBYIO BOJY IIOIALA€T BhIJbI-
XaeMklit BO3AYX, coaepxaiuil auoxcus yriaepoaa CO,, IPOUCXOAUT o0MeH-

HadA peaKIlNA ¢ BhLICJCHNEeM 0CaJKa TPyAHOPACTBOPMMOI0 KapﬁoHaTa KaJlb-
nusa CaCOyg:
Ca(OH), + CO, = CaCO,4l + H,0

Korza B CycIeH3HIO THAPOKCHAA KANBIIUA IPOMYCKAOT U30RITOK AHOK-
CHJA YriepoAa, 00pasyeTcd XOPOIo PACTBOPHMAA KUCJIasa COlMb THAPOKap0o-
Hat Kaabuua Ca(HCO,), u cMech CTaHOBUTCH [IPO3PAYHOM:

Ca(OH), + 2C0, = Ca(HCOy),

2.3. 910 ruapoKCcH Bl KOGATBTA U HUKENA Co(OH),, (posossiit) u Ni(OH),

(3eneHsBIit), 4 TaK¥Ke M'MAPOKCHALI PEJKO3eMeNbHBIX 3JIEMEeHTOB IIpa3eo nMa
u Heonuma Pr(OH); u Nd(OH),, HexHO-3€1€HOTO U CBETJI0-PO30BOTO I{BETA

COOTBETCTBEHHO.

2.4. KaycTuueckasa cona — aTo ruapokcuy marpus NaOH, xpucraniu-
Yeckad coja — JeKaruapar KapboHara Hatpus Na,COg 10H20. Kansuuuu-

POBAHHAA COAA OTHIOAL HE HMEET B CBOEM COCTAaBe KaJbUHA («KaJbIHHHDO-
BaHMe» — CTADHHHBIA TeDMHH, O3HAYAIOIINI NMDOKAJIMBaHUE), 3TO 6e3BOJ-
Hb1# kap6onat HaTpusa Na,COg, nosyuaeMslil B IPOMBIIIIEHHOCTH TEPMUYE-

ckuM pasnoxennem NaHCO;. Hakxonern, nuTheBas, UAH OHINEBad, O —
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3TO ''MAPOKapOOHAT HATPUA NaHCO3. Camoe cHIBLHOE OCHOBAaHHE CpefH Ile-

PEeYHCIEeHHBIX BellleCTB — cofa KaycTHyeckasa NaOH (xopoio pacTBopuMoe
BEeI€CTBO HOHHOIO CTPOEHHs, B BOAE HAIIEJO AMCCOIMHPYET HA KATHOHEI
HATPHA H THADPOKCHUA-HOHBI):

NaOH = Na* + OH"

Hosromy B pactsope NaOH cuabmomenounas cpega. B pacrsopax
Na,CO4 u NaHCO, cpena Toxe mienounas, Ho 3HaueEna pH He Taxue Bobico-

kue, xak B cay4dae ¢ NaOH (upm Toil 'Ke KOHIEHTDALMM H TeMIepaType).

Kap6onar-unon CO%‘ M r'HApoKapbOHAT-MOH HCOj, xoTophle mOIy4anTCsa Ipu
AHCCOLTHAIIMH CoJieil, B BOAHOI cpelie BenyT celaA Kak caabble 0CHOBAHUA.

2.5. Her, ne xaxerca. IIpu ocaxaeHun FeCO; u3 Bognoro pacreopa Ha

BO3ZlyXe MI'HOBEHHO IIPOMCXOJUT €r0 OKHCIeHHE ¢ 06pa30BaHHEM KpacHO-6y-
poro MeTaruapokcuga xenesa FeO(OH):

4FeCO, + 0, + 2H,0 = 4FeO(OH) + 4CO, T
ITo aT0li ke MpHUYHHe MHHEDAN CHAEPHT HMeeT KpacHo-OyprIit 1iBeT. By-

phlfi OBET HAKHIIN BEI3BAH TEPMHYECKUM Pa3I0KeHHUEM rnnpoxapﬁoﬂaTa Ke-
Jie3a, BCeraa IIpHCYTCTBYIOIIEr0 B IPUPOAHBIX BOogax:

4Fe(HCO,), + 0,= 4FeO(OH)! + 8002T + 2H,0
2.6. «M3BecThb» GHIBaeT rameHas — 3TO THAPOKCHJ KalbIUA Ca(OH)Z,

HeraweHas (oKcuf Kanbiua CaO) u xmopHad, UM GeIMIbHAA, — THIOXJIO-
PUT KaJbIIUA Ca(ClO)Z. YTo6Bl OTIHYUTE HEraleHyI0 M3BECTH OT BCEX OC-

TANBHBIX BEIIECTB, AOCTATOYHO MOCMOTPETh, KAK OHA PeardpyeT ¢ BOZHOI.
IIpespamienne okcnaa KaAbUUA B THAPOKCHT KAJIBIAA:

Ca0 + H,0 = Ca(OH),

COIIPOBOXKAAETCA BhLAEIEHHEM OOJIBIIOrO KOJMYECTBA TEILTOTHI (pHc. 4). A X10p-
Hasl U3BECTh DPACIO3HAETCH MO PEaKIUH C HOAMAOM Kajud, IPHBOAAMIE

Puc. 4. BaauMoneicTBHE rHAPOKCHLA KATbIINA C BOJIO
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K BBIAEJI€EHWIO MOJa B BHJAE TEMHBIX KPHCTAJJHKOB HJINU JaXXe (I)HOJIGTOBLIX
11apoB:
Ca(Cl0), + 4KI + 2H,0 = 21, + CaCl, + 4KOH

2.7. MapTuzanckuit Tpodeit — 310 rugpasur N oH,, OYeHb ANOBUTOE M

OrHEONACHOE BEIeCTBO. B BoJie THAPA3HH MOABEPTraeTCs IPOTOMH3Y KaK CIa-
60e ocHOoBaHHe, 06pa3ysd KaTHOH ruapasunns (1+):

H* H*
VRN PR
N,H, + H,0 == N,H} + OH"

CaMoBoCILIaMeHeHHe THAPA3NHA OTBeYaeT PeaKI[UH:

3N,H, = N,T + 4NH,T

C Bo3AyxXOM OH of6pasyeT B3DPHIBOOIIACHBIE CMeCH; IOpeHHe THApa3uHAa
HUAeT B COOTBETCTBHUH C peaKI[Held:

/ N,H, + 0, =N,T + 2H,0

C u36BITKOM CepHOIl KWCIOTHI THAPA3HH JaeT CONb — CyabMaT rHApasu-
uua (2+) cocrasa (N,H)SO,.

2.8. OTBeT He MOHpaBHUIICA 3K3aMEHATODY MO TOH MPOCTON IPHUYKMHE, UTO
HesepeH. CepoBogopoa — o4YeHb cnabad KucaoTa (a He CoJIb), IO3TOMY He MO-
JKeT GLIThL M pedH O ero NoNHo aucconuaiuu. IIpoTonus ceposofoposa:

H,S + H,0 = HS™ + H,0*
UAeT B OYeHEb HeGOIbIIOM CTEelleHH, ¥ CPeJa B PACTBOpe CIa00KUCIOTHAA.

2.9. VyeHble-XMMHKH TIBITANNCH HOJAYYUTh METAJIMYECKHN Kaauil u3
FHJPOKCHIA Kalud NyTeM BOCCTAHOBJEHWUA JKEJe30M II0 IpeAronaraeMoi
peaKIHu:

6KOH + 2Fe = 6K + 3H,0 + Fe, O,
O cBolicTBax KaJudA B TO BpEMs [MOYTH HUYero He 3Hanu. ITapkl kKaand BoO
BpeMA PEaKIINH IPHUILIA B KOHTAKT ¢ KMCJIOPOJOM BO3IyXa M 3aropeuch:
2K + 0, = K,0,
ITockoabKYy OZHOBPEMEHHO BBIAENAICH BOJOPOA:
2K + 2H,0 = 2KOH + H, T,

IIocJIeJOBaJ B3PBIB.

2.10. IIpn cxxkUraEMM MAarHuA Ha BO3AyXe, MOMHMO OKCHJA MarHUA
MgO, nonyqaerca Hurpug marsusd MggN,:

2Mg + O, = 2Mg0O; 3Mg + N, = Mg;N,
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Kornaa 6esblit mopolok, coaepsxaimuit ati 18a IPOAYKTA, 06pabaTEIBAIOT
BOJIOH, UAET PeaKIUA IHAPOAN3a HUTPUIA MATHHES C BEIIEJICHUEM aMMUaKa:

Mg,N, + 6H,0 = 3Mg(OH),| + 2NH,T.

AMMHAaK, KOTODHIH B BoJe BefleT cefs Kak ciafoe OCHOBaHUe, IPHHUAMA-
eT IpoToHs! oT Moseryn H,O u cosnaer menounyro cpeny:

NH, + H,0 === NH; + OH"

9T0 1 00HAPY’KUBAETCA C TOMOIIBIO HHAMKATOpA deHondTaTenHa, KOTO-
phIit B HefiTpansHOI cpefie GecuBeTeH, a npu pH = 8 cTaHOBUTCS MAJIMHOBHIM,

2.11. Korza xene3o0 paapeeT B 3eMiIe, 06pa3yeTcsl METATMIDOKCHI HKeIe3a:
4Fe + 30, + 2H20 = 4FeO(OH)

O9TO BEHmIECTBO -— XOPOIIUHA COpGEeHT (IOrJI0THTENIh) OPraHMYecKUX CO-
enuneHuit. Ilpu Tepmuueckoii 06paboTie U KOBKe 3apKaBEBIIErO Kelesa B
€ro IOBePXHOCTEL BHEJPSIOTCA YIJIEPOJ U a30T U3 OPraHMYeCKUX IpumMecei,
KOTOphIe GBLIM HOTJIOHmIeHbI PaKaBUNHOM. [Ipu aToM 06pasyloTcs Ype3BbIyaii-
HO TBepAble KapObUABl U HUTPUALI Kesesa. OHU-TO U NMPUAAIOT OTKOBAHHOM
cabJje 0cobyI10 TBEPAOCTb U MPOYHOCTD.

2.12. Crpannoe npeBpamies#e 1erko 06hHACHIMO ¢ IO3ULAN IPHHIUIA
Jle laTenne 0 cMemeHMH XUMUYECKOr0 paBHOBeCUS. B caydyae IpoToImnsa B
pacTBOpe aMMHMAaKa UMEeT MECTO IPOTOJIUTHYECKOE PABHOBECHUE:

NH, + H,0 == NH} + OH"

BBenenre B pacTBOp XJI0pPHAA AMMOHUSA (4 3HAUUT, KATHOHOB aMMOHUS)
CMeIlaeT paBHOBECHe IIPOTONAM3a BaeBO. ClrenoBaTeNbHO, KOHIEHTPANMS
THAPOKCUA-UOHOB YMeHBIIAETCA M SHA4YEHUe BOJOPOJHOTO HoKasarens pH
crpemMurcs K 7. [locreneHHO HacTymaer Takoil MOMEHT, KOIla HAYUHAET Ipe-
ob1axaTh Apyroe paBHOBECHE:

NH;r +2H,0 ——= NH, +H,0 + H3OJr
B pacrBope nosBIsAI0TCS N36BITOUHBIE KATUOHLI OKCOHHUS, X CPeJa CTAHO-
BuTca kucaou (pH < 7).

2.13. Cpenu nepeunciIeHHEIX BEIECTR eCTh XOPOLIO PACTBOPUMEIE B BO-
Jle CHIBHBIE OCHOBAHUA (3T0 r'UAPoKcu bl Tannus u Hatpus TIOH u NaOH) u
XOpOIII0 pacTBOPUMBIE caadble OCHOBAHUA (TUAPAT aMMHAaKa NH, - H,O0, rux-

pasuH N,H, u ruapoxkcuramun N H,OH). A manopacTBOpHMBIE B BOJe TUAPO-
keuab! Meau U xxeneda Cu(OH), u FeO(OH) oTHOocATCSA K YHCIy BEILECTB HOH-

HOT'O CTPOEHUSA, KOTOPbI€ B PACTBOPE IOJHOCTHIO PACIafalOTCA HA UOHEBI;, 3TO
CUJIBbHBIE (XOTH u MaJIOpaCTBODHMI:Ie) OCHOBaHUHA.
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2.14. Jloccen monyyn rugpoKcuaamMuna N H,0H, npoTou3 KOTOPOro oT-

BeYAeT peakIUy 06pa3oBaHud KAaTHOHA MU POKCHIAMUHUS:
NH,0H + H)0 == NH3OHJr + OH™

C xJ0poBOAOPOJOM THAPOKCHIAMUH 00pasyeT XJOpHUJ T'HIPOKCHIAMH-

uusa (NH,OH)CI. Ilpu HarpeBaHUM THAPOKCHIAMUH PA3JIaraercs:
3NH,0H = N, T + NH,T + 3H,0

A ¢ cepoBOJOPOAOM I'HAPOKCUIAMUH B3aUMOAEHCTBYET, BLIIENAS aMMH-

aK U1 OCafloK CepBhI:
NH,OH + H,S =Sl + NH,T + H,0
Kuncnopon Boagyxa OKUCASET TMAPOKCUIAMHUH A0 a30TUCTOH KUCIOTHI:
NH,OH + O, = HNO, + H,0

2.15. Ileppas ommbKa »ypHATUCTA COCTOUT B TOM, YTO B BOZHOM Dac-

TBOpPEe aMMHaKa HeT TMIPOKCHJAa aMMOHHKSA: BemecTBa ¢ dopmynoit NH,OH

IIPOCTO He CYIIleCTBYET B mpupoje. B pacTBopax aMMuaKa IPUCYTCTBYET ' -
par ammuaka NH, « H,O. Korna Ha 3aBojie moay4aoT aMMHUAYHYO BOAY MJIH

HAIIATBIPHLIH CIIUPT, B BOJle PACTBOPSAIOT HE TUAPOKCHUI aMMOHUSA U JaXKe He
rUApaT aMMMaKa, a rasoobpasusiit ammuak NH, (ato BTopas omnbka). Ha-

- KOHeIl, aMMHAYHYI0 BOAY (TJe AOJKHO OBITHL okKoJ0o 25% aMmMmBaka) HUKaK

HeJb3A IOJYYNTh pasbaBleHreM HAINaTHLIPHOIO CIIMPTAa — B HEM COJAEpKa-
HHe aMMUuakKa He npeBbiiaeT 10% . 9To TpeThba omubka.

2.16. Obe conu npu AUCCOUMUANMHU AAKOT B BOZHOM PACTBOPE AHMOHBI-AM-

domutsl — ruapoxapbonaT-uon HCOZ u ruapocynnbut-uon HSO;. Pacemor-
PUM IIPOTOMHM3 KAXIOTO M3 9TUX aMAOIUTOB C KOIUYECTBEHHOH TOYKY 3peHus.
+ +
U e .
a) HCO; + H,0 &—= H,CO4 + OH"; K, =K, /K, =2,34-10
+ +
H/_\ H
6) HCO, + H,0 ——= CO0%™ + H,0"; Ky = 4,68 107!

Iockoneky K, ana ypaBHenus a) 6onbiue, yeMm Ky nna ypaBHenus 6),
ocuéBHa# QyHKOMsA y ruapokapbonar-uonos HCO; mpeoGnanaer u cpena B
pacrsope NaHCO, cnaGomesnounas. B cayuae ruapocynb@uT-MoHa CUTY-
aIusa HeCKOJbLKO MHAaA!

H* H*
A/_—\ ~— T - B 6.02-10-13
a) HSO; + H,0 == S0, -H,0 + OH; K, = K/Ky = 6,02 -
H* H*
/’_\ /\

6) HSO; + H,0 —— S0%™ + H;0*; K, =6,31-107®
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Ilockoneky K, nna ypaBHeHHus a) MeHbLIe, yeM Ky nna ypaseeHus 6),
YV THAPOCYIb(HUT-HOHOB HSOj npeo6nagaer kucrorHas GyHKUmA u cpena B
pacteope NaHSO,4 kucnotnas.

2.17. llseituep momyuun PEaKTHB, HA3BAHHEIN BIIOCJEACTBHH €ro MMe-
HeM. I'maporcux rerpaammunmenu(Il) [Cu(NH,),(OH), — arto cunbHoe oc-
HOBaHMe, paCTBOPAIOLIEe LHEeJI0N03Y, BXOASAILYIO B cocTas 6ymaru. IIpu go-
GaByeHUM CePHOM KHMCJIOTH AMMHAUYHBIH KOMILIEKC paspylraerca:

[Cu(NH,),J(OH), + 3H,S0, = CuS0, + 2(NH,),S0, + 2H,0

U LIEJIII0I032 BELAEJIAETCA B BU/Ie BOJOKOH (TaK Ha3hIBAEMOTO «MeIHOAMMM-
AYHOrO LIeJKa» ).

2.18. i i %

; Buecenue B mousy coueii ouens c1a6oit yroapHO# KUCAOTEL — Kap-
OHATOB KAJIBIIMA M MATHUS [I03BOJISAET U30ABHTHLCA OT U36BITKA KUCIIOT:

CaCOqy(T) + H30’r = Ca?t + HCO; + H,0

MgCOy4(r) + Hy0" = Mg?* + HCOj + H,0
IIpucyrcTByiomue B mouBe r'yMUHOBEIE KHCIOTHI (ycioBHO 06o3HAUEH-
HbI€ KAK KAaTHUOHBI OKCOHMS) CBASLIBAIOTCA B 0e30mMACHBIe M MAJO mojBep-
HEHHBle IPOTONU3Y rUAPOKapGoHaT-HoHEL. IIpu 3ToM He CO3aeTCs BPeLHOTO

u30BITKA Inesioyeit («IepeleauynBaHus» MOYBHI), YTO HPENATCTBYET YCBO-

€HUIO pacTeHUAMH (ocPaTHBIX yRoGpeHHii, B GOJLIIMHCTBE CBOEM IJIOXO
PacTBOPHUMEIX B BOje.

N O?_1.19. Tugpoxcunx Gepumius Be(OH), amdorepen, mostomy B usGhITKE
a pacTeopseTcs, 00pas3ys TeTparuApOKCoBEePUILIAT HATPUSA Na,[Be(OH) Ak

BeCl, + 2NaOH = Be(OH), | + 2NaCl
Be(OH), + 2NaOH = Na,[Be(OH),]

B otauume or Be(OH), rugpoxcun maruus Mg(OH), — ocuéBHBIA ruapo-
KCHZ, IO3TOMY C U30OLITKOM INEJI0YH OH HEe Pearupyer:

MgCl, + 2NaOH = Mg(OH),! + 2NaCl
Mg(OH), + NaOH =

2.20. Peaxnuuu, npoBesennbie AKcerem Kponcrearom, orseqaror ypas-
HEHHUSM:

NiCl, + 2KOH = Ni(OH)zl + 2KCl
2Ni(OH), + Br, + 2KOH = 2NiO(OH) + 2KBr + 2H,0

Bo BTOPOH peaxiuu o6pasyercs CHILHBIH OKUCIHTENb — METaruPOK-
cup HuKeasa NiO(OH), koToprlii 3atem B3aUMOJEHCTBYeT ¢ CONSIHOR U CepHOii
KHCJIOTaMH C BBIJEJIEHHEM XJIOPa U KHCJIOPOa COOTBETCTBEHHO!

2NiO(OH) + 6HCI = 2NiCl, + CL,T + 4H,0
4NiO(OH) + 4H,SO, = 4NiSO, + 0,1 + 6H,0
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IIpu gobannenuy aMMuara obpasyercs XOpOLIO pacTBOPHMBIH aMMHAa4-
HBIl KOMILJIEKC — HAaIpHUMep, XJopuz rekcaaMMuHHNKeA(11) [Ni(NH3)6]CIZ:

NiCl, + 6NH4 = [Ni(NH,4)¢ICl,

2.21. IIpu orcyTcTBUM AuadparMel, pasjelgolled KATOAHOe U AHOXHOE
[IPOCTPAaHCTBO B 3JEKTPONU3epe, BOSHHKAET OMACHOCTh CMEIINBAHUA KATO-
JHTA M aHOJUTA — PACTBOPOB IPOAYKTOB 3JeKTpoau3a. Uayr noGoussie pe-

AKIIUH:
2NaOH + Cl, = NaCl + NaClO + H,0
6NaOH + 3Cl, = 5NaCl + NaClO, + 3H,0

Taxum 06pas3oM, B pacTeope, nomumo NaOH, mosABAAOTCA MUIIOXJIOPAT
u xaopar Hatpusa NaClO u NaClO,. Beixox rufipoKcuia HaTPUA CHUMKAETCH,
CIMBaeMBIil pacTBOD MPOAYKTA OKa3bIBAETCH CHJIBHO 3arpsA3HeH IPUMECAMH,

2.22. TIo-ugumMoMy, nmpodeccop UCIONb30BAT CIeAYIOIIHEe DeaKIMH:
Na[Al(OH),] + HCI = Al(OH)al + NaCl + H,0
Al(OH)4 + 83HCI1 = AICl,; + 3H,0
JleHMCTBHTENBHO, TeTPATHAPOKCOAIIOMHHAT HATPHA Na[Al(OH),] moz

AeficTBHEM KHCJOT MpEBpaliaeTcs B MaJOPaCTBOPHUMBIM TMAPOKCHA allOMU-
HUS, KOTOPHIH 3aTeM JIerKO PacTBOPAETCA B U30OBITKE HCI. Oaunako npodec-
cOpy IpHUILIOCH CXUTPUTh, FOTOBA MCXOAHBIA PACTBOD AJIA ONBITA: BMECTO
BOABI OH 6pan pacTsop mesnoud. Jemo B ToM, uro Na[Al(OH),] cymecTryer

TOJBKO B BOAHOM pacTBOpE, & IPH IONBLITKE BBLIJEJHUTH 3TO COeJUHEHHE B
TBepAOM BHe MoJy4yaeTcsa 6ecriBeTHBIM METAaTIOMUHAT HATPHUA NaAlO,. Me-

TAANIOMMHAT HATPUS JETKO IIEPEXOJUT B PACTBOP TOJbKO B IPHUCYTCTBHH
NaOH.
2.23. I'mapoxcux maprauna(Il) Mn(OH), Ha Bo3ayXe JIETKO OKHCIIAETCA:

MnCl, + 2NaOH = Mn(OH),l + 2NaCl
4Mn(OH), + O, = 4MnO(OH) + 2H,0
B cBsasu ¢ atuMm Mn(OH), 06bIYHO mOJIy4aioT B armocepe azora. Mera-

THIPOKCH] MapraHia ABJAAETCA JOBOJBbHO CHJIbHBIM OKHCJIHTEJIEM, [I0O3TOMY
M IPOM3OIILIO BhIJEJeHHEe XJI0pa 110 PeaKIHH:
2MnO(OH) + 6HCI = 2MnCl, + CL,T + 4H,0
2.24. OcaguB r'HAPOKCH] AJIIOMHHUA 8MMHAKOM, YUHTENb IIOKA3al ero
pearknuu C KHCJIOTOHN H ¢ N30BITKOM II[eJ04YHd, OTBEYAaKIlliue HOHHBEIM ypaBHE-
HHUAM!:
Al(OH), + 8H,0" = [A(H,0)¢]*"; Al(OH), + OH™ = [Al(OH), ]
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B xauecrse pearenTor aua neproi PearIuyu OH MOT B3ATH a30THYI0, Cep-
HYI0, COJAHYIO U JI06YIO APYTYIO CHIbHYIO KHCJIOTY, a JJA BTOPOH — Truapo-
KCHABI HATPUSA, KAJINUA HIK 6apu4.

2.25. ITpu nponyckannu aMmuaxa B pacTBop cysdara kobarsra(ll) CoSO,
[IOJIy4aeTcd KOMILIEKC — cyabdaT rexcaammuHKo6anbTa(Il) [Co(NH,),4]S0,:

CoSO, + 6NH, = [Co(NH,),180,
Hob6aBnienre ruapoxcuaa HaATpuA K cyasdaty xobanbra(Il) CoSO 4 BezeT
K BBIZIeJIEHHIO OCHOBHOI COJMM CHHEro mpeta — THUAPOKCHAA-CYIbdaTa Ko-
6aasra(Il) Co,SO 4+(OH),, a moToM — ruapoxcuaa Kobanbta(ll) Co(OH),:
2CoSO, + 2NaOH = Co,S0O 4(OH)2~L + Na,S0,
Co,80,(0OH), + 2NaOH = ZCo(OH)zl + Na,S0,

T'uapokcun kobaasra(Il) Ha BO3[yXe IIOCTENEHHO (a T1oJ AeHCTBHEeM HepOK-
CHUJa BOZOpPOAA — OLICTPO) OKHCIAETCS N0 MeTaruapoxcua Kobansra CoO(OH):
4Co(OH), + 0, = 4CoO(OH) + 2H,0
2Co(0OH), + H,0, = 2CoO(0H) + 2H,0

Merarugpoxcnn KobansTa o4 fefCTBAEM aMMUAKA TIPEBPALIAETCA B AMMU-
AYHBIA KOMILIEKC — THAPOKCH] rexcaaMMuHro6ansTa(I1l) [Co(NH3)6](OH)3,

KOTODBIA NIPY HarDEBAHWY DA3NIATaeTCs, BbLIEIAN 0CaJOK MEeTaruApOKCUIa KO-
6aIbTa ¥ ra3006pasHbLi AMMHEAK:

CoO(OH) + 6NH, + H,0 = [Co(NH,),](OH),
[Co(NH,),(OH), = CoO(OH)! + 6NH,T + H,0
2.26. Bce ykasaHHBIe PaCTBODHI HMEIOT IeJJ0YHYI0 peaknuio (pH > 7),
TaK KaK B BOAHOM pac'rBope UAYT peaklinn IIPOTOJIHN3A:
H+ H+
VRN R
KCN =K"+CN~, CN™ + H,0 = HCN" + OH; Ko=Kp/Ky =2,08-1075
+ +
I 2~
KF=K"+F;F +Hy0 == HF +OH"; K, = Kp/K, = 1,50 - 1011
NaCIO = Na* + ClO™; HY H*
RS
ClO0™ + Hy0 == HCIO™ + OH; K, = Ky /Ky =38,551077

IIpu opmHAaKOBOI MONAPHOK KOHLEHTPAIMK ¥ OAMHAKOBOI TeMuepaType
PaCTBOPOB X LIEJOYHOCTD ONPEeAeNAeTC SHAYEHNAMA KOHCTAHT OCHOBHOC-
T4 K : uem Goabiue K o» TéM Brimte pH pactBopa. Takum o6pasom:

pH(KF) < pH(NaClO) < pH(KCN)
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2.27. «BabynIKuHBI» CPEACTBA: PACTRBOD IUTHEBOM COABI M HANIATHIPHBIH

cupT HefiTpanusywr MypaBeuHyo Kucaory HCOOH, xoropas BBISBIBAET
3y U KIKEeHUe KOMKH:

HCOOH + NaHCO, = HCOONa + H,0 + CO, T
HCOOH + NH, = HCOONH,
2.28. IIpoton H' npucoeauusercsa Kk moaeryae ammnaxka NHy o noHop-

HO-aKIIeIITOPHOMY MEXaHU3MY.

OH"
ﬁo»M-axuenTop

ATOM- N — NH;r
morop  / |\
H Karuon
AMMHEAK aMMOHMA

Takoil jxe MeXaHM3M MMeEeT MeCTO IIPHM IIPOTOHUPOBAHUM MOJIEKYJ T'UA-
cex 3THX MOJIEKY-
pasuna N,H, u rugpoxcuiamMuna NH,OH, mockogbKy BO B

Jax asoT ob6yafaeT HEMOJAEJeHHOMH apoii 2JIeKTPOHOB M MOXKET CIYIKUTh J0-
HODOM, B TO BpeMs KaK y IPOTOHA (aKIeNTopa) ecTb CBOGOAHAS aATOMHASA Op-

OUTAJD:
HH N
|/ ATOM-
JOHOP

N—N OH* — NH}
| \_/ ATom- Karuon
HH AKIOENTOP  ruapasuHUA

I'mapasun

mpsa
ﬁ;-axuenmp
N—I
AToM- ™~ N J—— NH3OH+
ROHOP /" |\
H H OH KaTtnor
T'uaporcunaaMun TMAPOKCHIaMIHUA

2.29. IIpu mesouHoit 06paGoTKe CMeCH B PACTBOD II€PEXOAUT I'MAPOKCO-
KOMILIeKC 6epHJLINSA, 8 THIPOKCUA MarHusA ocraeTcd B ocanke (cM. 2.19).

IIpu o6paGoTke ocajxa TMAPOKCHAOB KOHLEHTPUPOBAHHBIM paCTBOPOI:’f
XJIOPHJA AMMOHUA B PACTBOD IIEePEXOAUT THAPOKCH] MATHMSA, TAK KaK KaT
OHBI AMMOHMS CBSIGBIBAIOT THAPOKCHI-MOHBI M3 HACBIIMEHHOI'O pacTBOpAa
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B KapCTOBRIX Ielepax 06pa3y10'rca CBHCAIOIIME C NOTOJIKA HATEKH — CTa-
JJAKTHUTHI, a HaBCTpeuwy UM TIOJHHUMAIOTCA C noJa IIemepsl KOJOHHBI CTaJAar-

MHTOB, BBIDOCIIHE N3 YIaBIINX C IOTOJKA Kalejb II0A3eMHBIX BOJ. Kro
CTPONTENDb 3TNX [IOJ3eMHEIX qynec?

CKOJIBKO MOMKHO?

] K xenromy BogHoMy pacrtsopy, ComepxxaleMy 1 MOJB XxpoMaTa Kasus,
A00aBMIN 1 MOJIb TEMHO-KPACHRIX KPHCTAJLJIOB TPHOKCHAA XpOMa CrOj. Ioc-

JIé IepeMeIMBAHNA PAaCTBOPA KPHCTANIR HCUE3NH, a pacTBop cran sp-
Ko-opaH:xeBhIM. Teneps yxe K oToMy pacTBopy go6aBunn 1 Mop KpHCTAaJI-
JIOB TpHOKcHIA XpoMma. ITocse nepeMemupannsa PacTBOpa KPHUCTAJNJIEL TaKKe

NCUes N, a pacTBop cran Gonee KpacHuM. ITponsomtn IIPH 9TOM XMMHYe-
CKMe U3MeHEeHHNA UJIH HeT?

Enun B Tpex annax

Kpucranmnue i
P CKHI OKCHJ, 303 BHEIIHE IIPM OOBbIYHBIX YCJIOBHAX IIO-

XOX... Ha cTexynoBaTy. OH GypHO pearmpyer c BOJOH, 00pasys CHIBHYIO
ABYXOCHOBHYI KHCJOTY. [Tosmyunrts 303 n3 90, HeJIeTKO, IPAXOJUTCA npn-
MEHATH KaTaiusaTop. B uncrom Buzae 30, cymiecTByer Kak TpuMep ;04 c
UHKJIMYECKOH CTPYKTYDPO# (TeMIepaTypa niapaeHus 17 °C), B BHJe IOJIHMe-
pa ¢ 3ursaroo6pasHoi CTPYKTypoi (Temnepatypa nnaBnenms 32 °C) nau
HMeeT «CeT4aToe» CTpOoeHHe (TeMmepaTypa IJIaBJIeHNA 62 °C). 90; — cuisb-

HBIM OKHMCJINTENb (Hanpumep, obyrinsaeT ApeBecHHy). 9o 970 3a okCcHa?

TaiiBa miecTn crpesnok

Yuenuk 9 Kyacca cocTaBasa B TeTPaju CXeMy [IOJyYeHHU KACIOPOSHBIX
KHCJIOT XJI0pa IP1 B3aNMOAEHCTRHH XJIOPA U €70 OKCH/OR C Bogoi. Korga pa-

2

HCIO HCIO,

HCIO, HCIO,

BoccranoBure cxemy.
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JIBa cTyJeHTa XMMUKO-TeXHOJOTHYECKOr0 MHCTHUTYTA 3aKJIOYMIIN Hapu
Ha KpyIHyio cymmy. OfuH yTBepIKAajl, UTO €CTh BellecTBa, KOTOpPble IpH
CTOpPaHHHU Ha BO3Ayxe o6pasyioT JBa KHUCJIOTHRIX OKCHJA, a ADPYToil BO3pa-
sKaJl, UTO TAKWX BeIeCTB B IIPUPOJAe HeT, M TpeboBaJ AOKA3aTeJIbCTB HX
cymecTroBaHud. Kto Beimrpas nmapu?

OnMHAKOBBIE HJIH pa3Hhie?

B OZHMHOUYHBIX MOJIEKYJaX AUOKCUAA CepPhl M AMOKCHIA yrjepoja OfuH
aToM HeMeTaJlia (cephbl HJIM YIVIEPO/4a) CBABAH C JBYMs aTOMaMM KHCJIOPOJA.
OnmHaKoBa JM TeoMeTpHuecKas ¢opMa H CTDYKTypa MOJEKYJ 9THX
BelecTs?

He moxeT OBITH!

AJIXMMUK ¥ 3Be3JoueT GyxapcKoro 9MHpa OJHAMKBL CKA3aJ, UTO MOXKeT
[IOKAa3aTh CBOEMY IOCIIOAMHY «IHaiiTaHa» — «IbIBOJa», IPUHUMAIOIIEro 06-
pas KHUAKOCTH, [I0XKUpaomeil 30J0T0. AJIXUMHK [I0KA3aJ XaHy, KaK poXKJa-
eTcA «maittad». OH MOrJIOTHI rasoo0pas3HbIil KpacHO-0yphIit OKCHA APYTHM,
SKUIKHM oKcugoM. IIpu oTOM MONTyYMIachk CHIbHASA KHCJIOTA M HOBBIM raso-

. o6pas3Hblil OKcug — 6ecuBeTHHIN, OH Ha BO3AyXe CHOBa mpespamjaica B Oy-

phIll Ta3. 3aTeM aIXMMUK CMeIlaJs INOJYUYeHHYHI0 CHJIBHYIO KHCJOTY C IIOBa-
PEHHOII cOJIbI0 B GPOCHI B CMech 30JI10TOH nepcTeHs. IlepeTeHb CTaI IOKDHI-
BaThCA IIY3LIPLKAMU rasa, a IOTOM ¥ BOBce HCUe3... IMUD IPUKAa3aJl 3ameya-
TaTh COCY/, C JbABOJBCKOM 2KUAKOCTHIO M 3aK0IIATE €r0 B 3eMJII0, 4 AJXUMHKA
3aKJIIOUHUTH B NoA3eMebe. ECTh M XMMHYECKUIA CMBICI ¥ 9TOH JereHasI?

Kaxora atmoccepa Benepr1?

B Monexyie guoxcuaa yriaepoga CO, cBA3H yrilepoA — KHUCJIOPOJ JBOM-
HBle, a B MOJIeKyJe MOHOoKcuza yriaepoga CO — TpoifHble n 60jee Ipou-
Hble. I102TOMY OfHO BpeM# CUHMTAJIOCh, YTO aTMochepa niaHeTsl BeHepa co-
crouT raasHbIM obpaszoM m3 CO. TosbKo Korza OBIIM yCTAHOBJIEHH! 3HA-
YyeHHA «CpefiHeBeHepHaHCKOi» TemnepaTypsl (480 °C) n mariaeHna (mouTu
100 aT™), MHeHHe yuYeHBIX Ha 3TOT CcUeT mepeMeHuIoch. Ilouemy?

ENIIAN HeoOnrunslil cocyn

B ogHOIl U3 KHMT HEMEIKOoro Bpada u Metanaypra 'eopruyca ArpHKOJIBI
(1494—1555) paccxkasaHo, KaK MCKYCHBIH DeMecIeHHHUK-CTEKJOAYB cAesian
JBa COCyJa M3 IIPO3PAayHOr0o CTeKJa. PacKajeHHBIe JOKpacHa COCYAhl OH
OIyCTHJI B YaH C XOJIOJHOU Bomoil. OamMH cocyJ TOTYAC XKe pasJjeTescs Ha
MeJIKHe OCKOJIKH, a APYTro# ocTajCs IeJbIM. ¥ AMBHTEJbHBII cocys macTep
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nepenan B gap IansefickoMy €003y ropofioB, rie OpOM3BEAEHHE CTEKJO-
AYBHOT'O HCKYCCTBA JOJINO€ BpeMs XPAaHHJIOCH B paTyiie ropoga amGypra.
MHoEne COMHEBAIOTCA B BO3MOXKHOCTH MOJyUYeHUs B T€ BDEMEHA TePMHYECKH
YCTOUYHBOrO CTEK./Ia M CYUTAIOT 3TY MCTOPHUIO MaloBeposaTHoH. Kakoe Beme-
CTBO MCHOOJIB30BAJ CTEKJIOAYB /I U3TOTOBJIEHNUS CTOJIb HEOOBIYHOrO cocyna’?

Heracumoe nmaams

¥ He3anavJMBOro XMMHKA Ha Ja6OpATOPHOM CTOJIE 3aropeJics MArHHuii.
Hepmonro xymast, XUMHUK CXBATHJI YIJI€KHCIOTHBIH OTHEeTYIINUTE b, HAIIPABII
€ro Ha IJIaMA M HaxaJl pbryar. Ho Mareuil mpogo/ika ropeTh Kak HA B 4eM
He GeiBaJio. Torga oH cTas 3achHIIATH rOPALKAN MarHui pedHBIM ImeckoM. Ox-
HAKO IJIAMSA faXke cTaslo Ap4ye. XuMHUK OLLI B OTYASHHUH: MMOKAD He YHHMAJI-
cs. Uro 6bI B cesianyu Ha ero Mecte?

Oxcun ¢ maametst Mape

Cumraercs, uTo B aTMocepe Mapca IPHCYTCTBYeT 3HAUNTEIBHOE KOJIK-
9eCTBO 3TOro rasa. ITo6b1 ero moryYnTs, CMeIIANH GeCIBETHBIE KPUCTAJLIAI
ABYXOCHOBHOM OPraHHYECKOH KUCJIOTBI C OKCHAOM tdocdopa(V) n narpean
8Ty cMech. Beienusmniica ras 6611 6eciiBeTen 1 obiagan YAYULINBRIM 3aIIa-
xoM. Korna ras mogokriiu, oH 3aropescs KOITALAM ILJIaMEHEM, a MPH IIPOo-
IyCKaHWM 4epe3 BoAy Gblila 3aMedeHa ero Xxopouas pacTBOPUMOCTD. IIbITa-
ACh BBIACJIHUTD MONYUCHHBIA OKCHJ, YIAPHIN PACTBOD M BBIAEIMIN GecIBeT-
Hble KPHCTAJJIBI UICXOAHOH KHCIOTHI. AHAIHM3 II0KA3a/, UTO B COCTABE MOJIE-
KyJI rasa Tpu aToMa yrjepoja ! JBa aToMa KHC/Iopoaa. YTo 3To 3a OKCHA 1 U3
KaKO# KJCJIOTHI OH 6bLT HOoJIy4YeH?

Onunakorrie, HO pasHEIe!

JBa oKcHaa 2JIeMEHTOB OZHOH M TOH e rpynnsl Ilepuoguyeckoit cucre-
MBI B CTENIEHH OKHCJIEHNs +V IpeacTaBadAioT coboit 6ecIiBeTHEIE KPHCTAIH-
JeCKHe BelllecTBa. ¥ OJHOro U3 HUX MOJIEKY/a UMeeT COCTAB 3205, y Apyro-
ro — 9,0,,. O6a oun pearupyioT ¢ Bojoi, HO 3,0, mpeBpamaeTcs B OLHY
CHJIBHYIO KHCI0TY, & 9,0, , IPH PeaKIuu ¢ BOAOH JaeT Ieablil «BykeT» cia-
6nx KucaoT. Hakowern, 9,0, , HonyyaeTca HEMOCPEACTBEHHO IPH CHKUTAHUH
ITPOCTOTrO BEIECTBA HA BO3AYXeE, 8 3,0, MOXKHO MOJIYYUTH TOJILKO KOCBEHHBI-
MH MeTOJaMH (HAIIpUMep, ¢ IPMMEHEeHHEM TOro Ke 9,0,,) u HuKOrma —
IIPAMBIM CHHTE30M 13 IPOCTHIX BelnecTB. O KaKMX OKCHAAX MAeT peun?

TaHHCTBEHHLIH ra3

XUMHKH MONYYMIM M HANOJHWIHA HECKOILKO OUJIUHAPOB OYpLIM ra-
30M — nuoKcuaoMm asora. Ha caegyomuil nens npegcrosso npoBectu ¢ aTum
OKCHAOM HECKOJBKO MHTEPECHBIX ONBITOB. OJHAKO HOYBIO IPOM3OILIA ABA-
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pHdA Ha TeIIoTpacce, ¥ ORLIO OTKJIIOUEHO IleHTpajbHoe oTomieHne. [[uu cro-
SLIA MODPO3HEIE, H B JJa6opaTOpUM TeMIlepaTypa Boaayxa ynajia go +2 °C. Ha-
yTPo 06HAPYKHAJIOCE, YTO B ITUINHADPAX HET Gyporo rasa, a HaXoAATCA KaIlIu
6ecriBeTHOH KHUAKOCTH. UTo 2Ke mpon3soIio?

Cnop oxcHAOB

K TpeMm mpeaBapHMTe/lbHO MOAOTPETHIM 0GE3BOAHBIM KHUCJIOTAM KOOABHAJIHA
oxcug docdopa(V) PO, ,, o6nagaomiuil CHIPHBIMA BOXOOTHUMAIOIIMMHA CBOK-
crBamMu. U BoT uTO mmpomsounio. B nmepBoil KucjoTe MOABHJINCEH 6eciiBeTHBIE
KPHCTAJLIkI, BCIKXHYBIIHE C XJOIKOM 1 o6pazoBanneM KJIyboB KpacHO-6ypo-
ro rasa. Bo BTOpoii KHcyIoTe oOpasoBaiack OeCIIBETHASI MACJITHACTAS XKATKOCTD,
KOTOpas TOKe B30PBAJIACH, BLIAETHE KHCJIOPOA U KeJITo-3eneHnIif ra3. 3 Tpers-
el KHCJIOTHI IIOBAJIK O€JIRIH ABIM, B Cpele KOTOPOTO BJAYXKHAA CHHSAA JJAKMY-
coBas 6yMakKa ImoxKpacHesaa. Bo Bcex Tpex KoJi6ax, rie IpoBOLHUIHCH peak-
IIMH, oCTajlach OecIiBeTHAsA CTEKJIOBHAHAA Macca terpameradocdopHON KHUC-
JoTel. Kakyne KMCJIOTHl yYACTBOBAJIM B OMBITAX U KaKHWe OKCHALI TOJIYyYaInCh?

He Tak-To mpocTto!

JKenasa mosyyuTh KaK MOXKHO 0oJiee KOHIIEHTPHUPOBAHHYIO CEPHYIO KHUC-
JIOTY, CTYAEHT cTaJ A00aBIATh K Hell IMOPIMAMM TBEDAKIH TPHOKCHJ Cepbl U
o6GHAPYKHJI, UTO C Kaxaoi nopuueit SO; cMeck cTaHOBHIACH Bee Gosiee BA3-
KOH#, a DoTOM Jae 3agpiMuiaack. MHTepecHO, MOJyYHJIAChH JU B UTOTE KOH-
IIeHTPHUPOBAaHHASA cepHas KAcaoTa?

H3BecTen ¢ riay6okoil APpeBHOCTH

Co Bpemen 'oMepa U3BeCTEH 3TOT OKCHJ — OECI[BEeTHRIH ra3 ¢ peSKHUM 3aria-
xom. Oxmcceit, xUTPOoyMHEIH repoit TposHCKOM BOHHBI, OKYPHBAJ UM IOMeIe-
HHE, B KOTOPOM CPaXXaJjICAd, ¥ B KOHIIE KOHIOB mobexus »KeHuxoB IleHesonnl.
ITlanunii Crapmuii, puMckKnil ucTopuk (23—79 rr. H. 3.), TOXKe YIIOMHHAJ B
CBOMX COUMHEHHAX O rasoofpasHOM OKCH/IEe, KOTOPRIH YHHUUTOKAET HHPEKITHIO
¥ BpeIHBIX HACEKOMBIX. TOT ke OKCHI CTaJ NpudnHOI cMepTH IlnnHMA BO Bpe-
MA u3BepKenus Besysusa B 79 r. H. 3. B Hamm gHU 3TO coOeIHHEHHNE BLIOpAChIBA-
eTca B aTMoc(epy ¢ ALIMOM TEILIOBBIX AJIEKTPOCTAHITAN U METAJLIYPrHYECKHAX
3aBOLOB M SABJAETCA MPUYMHON «KHCJIOTHBIX AoxkAei». Korga «ras Oapucces»
CMEIINBAIOT C BJIAMKHBEIM CEPOBOJOPOAOM, BBELIEJAETCS CEpA, a MepPOKCHA BOAO-
POZAa B BOZHOM PACTBOPE PEBPAIIAET €ro B CHJIbHYIO KHCIOTY. YTo 210 3a raa?

Heo6bIuHbIE «OKCHIBI»

XHUMUK-CAMOYUYKA BRIYHUTAJ B HHOCTPAHHOM HAYYHO-IOMYJIAPHOM MKYP-
HaJjle, YTO CHHTE3MPOBAHBI IBA KHUCJIOPOAHBIX COETUHEHUS Cephbl, MMeIoIHe
coctas S,0, u SO,. Ilepsuiit cymecTByeT IPY HU3KUX TeMIePaTypax B BHAE
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MAC/IAHHUCTON KUIAKOCTH, a BTOPOit — TBepAoe GeClBETHOE BEIIeCTBO C TeM-
neparypoit miaasaerns +3 °C. 91o GBIIO YAUBUTENBHO: ¢hopmannHO cTeneHs
OKucIeHusa ceps B 8,0, u SO 4 OKasbIBajack pasHoit +VII u +VIII, a cepa Ha-
xopurca B VIA-rpynne Ilepuoguueckoii CUCTEMBI, UMEET TOJLKO 6 BaJeHT-
HBIX BJIEKTPOHOB M HE MOXKET UMETh CTENEeHL OKUCJICHUSA Bhllne gyem +VI...
B uem ke nemno?

CTpaHHEIH OIBIT

Bo Bpemsa nexium o KHCTOPORHHEIX coegUHEeHHAX XJopa ObBLI MOKAa3aH
OIBIT, B KOTOPOM Ha GeCIBeTHBIe KPHCTAJIBI XJI0PATa KATUA KClO, (6epro-
JIETOBOi COJIM) MofiefiCTBOBATH KOHIEHTPUPOBAHHOM cepHoil Kucmortoit. O6-
PasoBaJICA ODaHXEBBIHl ra3, KOTODHIH Ha BO3AyXe B3ODBAJCH CO CHAAGHIM
XJIOOKOM. Brnaxxnas nogxkpaxmanbHas (IponuTanHas pPacTBOPOM HOIHA Ka-
AuA 1 KpaxMana) GyMaxkKa, BHECEHHAs B KOJIGY, I/le BeIH ONBIT, MTHOBEHHO
nocunena. Kaxkue xumuyeckue peakuu serau B oCHOBY onsrra?

Kucasle 61m3nens

Byperit ras, BeigenuBmuiica B pesysanrare TEPMUUYECKOTO DA3JIOKEHUA
Hurpara Meau(ll), nponyerunn yepes pacTrop menoun — THAPOKCHAA HAT-
PHA H IIOTYYNAH COMU ABYX KKUCJIOT, CUIBHOM U ciaboii. OpaH:xeBnli razoot-
Pa3HBIN OPOAYKT, BRIAEAUBIIUNACA DY HATPEBAHUU CMECH XJIOpaTa Kaaud C
CePHOIf KHCJIOTOH, MOTIOTHIN PACTBOPOM I'MADPOKCHAA KAJNHA U B UTOTE IIO-
JIyHWIH COMK NBYX KUCJIOT — CHJIBHOMU U cnaboit. O6bACHATEe IpUpoay 3THX
XHMUYECKUX ABJEHUIA.

HKearo-kKopuuHeBHIil M OYEHD OMACHBIH

®pannyasckuit xumuk Hosed Jlyu Ieit-Jlroccak B 1842 . HceIenoBaJl
AefCTBUE XJIOpA Ha pasHble BemiectTsa. ONHAMIBI OH IIPOIIYCTHJI Ia3006pas-
HBIA XJIOp Hajl CyXuM okcuaom prytu HgO u 3aMeTHJI, UTO ra3 U3MEHHJI CBOIO
OKDPaCKYy, CTAI KeNITO-KOPUIHEBBIM. X UMUK cUes, 4To 06pasoBaiach IpHMeCh
KaKoro-To Apyroro rasa. Ytolel oTAenuTs ee oT xJuopa, Ieii-Jlroccax cobpaJ
CMeCE r'asoB B COCY [, MOI'DYKEHHBIHA B Ually CO Jb/J0M U IOBAPEHHOMH CONBIO, U
yBHAen o0pa3oBaHHe Ha AHe COCYAa HeGOJNBIIOr0 KOJIMUECTBA KpacHO-6ypoil
wunxoctu. Korjga on momeitancs nepennTs ee B MeHbIIHI COCY[ IJIS aHAJHU-
34, pa3fancs B3PEIB U BCA KOMHATA HAIIOJHUIACH XJIOPOM. XUMUKY [TOBE3IO:
OCKOJIKM CTeKJIa He IIONAJNK eMY B JIHI0, a HAa PYKAX OBbLIM HALETHI TOJCTBIE
mepcrAHble nepuyatku. Ieid-Jlroccak ycmen saMeTHThb, UTO CBeua, OCBEIIaB-
Was BRITAXKHON mKad, Ha KaKoe-TO BpeMsa 3aropenachk spue. OH TIIOBTOPNJI
OIRIT, COGPAB eIlle pa3 KeJaTo-KOPUYHEBbIH ras, U J0BABHI K HeMYy HEeMHOI'0
BOJEL. I'a3 JIerKO paCTBOPMIICS, 4 CHHAA TAKMYCOBAA OyMaskKa, OIyIlieHHad B
IOJIYYEeHHRINA PACTBOD, cTasa KpacHoil, UTo nokasan aHatus raza?
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77 KucaoTnoe Tpuo

‘ BaMm manu Tpu npoOGMpKH ¢ GeCcIBETHRIMH KDHUCTAJJIAMH KHCJIODOJHBIX
KHCJIOT HOoJa, HMEIOLUIHX COCTaB H5106, HIO, u H7I3O1 4+ Y1 BOT 3a/iaHue: BhI-
IEeIUTh U3 HUX OTBEYAIONIHE STUM KHUCI0TaM OKCHABI. Kak aTo crenaTh ¥ 4TO
34 OKCH/BI MOJIYyYaTCa?

HeKHCAOTHBIN KMCIOTHBIA OKCHJ

Ha MypaBBHHYIO KHCJIOTY NOAeHCTBOBATH KOHIIBHTpPIpOBaHHOIEI CepHoOI
KHCA0TOH M monyuuam GeciseTHIH ras. B 1885 r. dpaHiyscKud uxnmmc
IIrep Doxen Mapcenen BepTio ycTaHOBMI, YTO 3TOT ra3 B3aMMOJEHCTBYeT
npu HeGOIBLIIOM HATPEBAHUU C 'HAPOKCHAOM HATPHUA ¢ 00pasoBaHUEM cgnn.
B Bozie OH MAJIOPACTBOPHM M TP OORIYHBIX YCIOBUAX C HEXO HE B3aHMO/IeHCT-
Byer. Ecim ero mpomyckarh uepe3 pacTBOp HUTpara cepebpa MIN XJIOpUAa
HaJiafus, BEIACAAETCA OCAJOK METANI0B — cepebpa nubo nannagus. A Ipu
HarpeBaHMH B PEAKTODE C 3TUM Ia3oM JHOKCHJA 0JI0BA NIOTyYaeTcs MeTaslln-
YecKoe 0JI0BO... UTo JKe 5To 3a ras?

OTrapgaii 3araagky

Kpucrannuueckuit noj o6paborasy IepoKCUIOM BOAOPOJA, U IIOCIe yIa-
PHBAHHUA IOJYYEHHOTO PACTBOPA B YalllKe OCTAJOCH GecrBeTHOe KPUCTALIH-
yecKoe BemiecTBO. IIpu ganbHeifliieM HarpeBaHMHM KPHCTAJLJIBI c'raJmupac-
TPECKHMBATHCA C BBIEJIEHHEM IapOB BOJBI... M MOTY4HJCH GeCIBETHRIH MO-
DOLIOK. DTOT MOPOIIOK XOPOIIO PACTBOPUM B BOJAE, NpHUeM MHIUKATOD Me-
THJIOpaHX B TAKOM DACTBODE NOKA3hIBAET CHJILHOKHCIOTHYIO cpedy. IIpu
NeifiCTBHHK Ha 5TOT IOPOIIOK HOJOBOJOPOAHOM KHUCIOTHI HJIM MOHOOKCH/A YTI-
Jepofa Bhifensercsa uoa. Kakos cocrap moyueHHOTO IOPOIIKa?

O6ropesisie CTpaHUIBI
Pas6upasa craphkie 6ymaru B 6a0yIIKMHOM UyJiaHe, MIKOJBHUKH HAILIH
CTaphlil KOHCIEKT 110 XUMHH, UCIOpUeHHBIH orHeM. COXpaHHJIOCH TOIBKO

cIeAyIOLIee:

'N,O0 + NaOH
NO + NaOH
N,0;+ 2NaOH —

'INO, + 2NaOH -
N,0;5+ 2NaOH -

BoccranoBuTe 3anucu Ha oOropesbix CTPAHUIIAX.
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3akoHOMepHOE IIOBeneHUE

B 1798 r. nemenkuii xumnk Maptur Knanpor usydan cBoiicTBa coenu-
HeHu# Tessypa. OH OINMCAJ CBOM ONBITHI TaK: «...IIpM CHIBHOM HarpeBaHMH
Ha BO3AyXe TeJyp 3aropejcs roayboBaTO-3e€HBIM IIaMeHeM. B pesyanTa-
Te MOMy4YHUNICA GeJbld MOPOIIOK, KOTOPEIM He peardpoBaJ ¢ BOJOH M He pac-
TBODAJNCSA ¢ Hel IpK OOBIYHBIX YCIOBUAX. ONHAKO 3TOT HOPOIIOK «HCUE3A»
B BOJJHOM pPACTBOpE ILIEJOYH... HO CHOBA MOABIAJCA B BHJEe OCaiKa, eCaHu Ha
pacTBOp AeiicTBoBana pasbaBieHHAA cepHaA KUcaoTa. Ecan Gennlit nopomok
BRICHIIIAIH B BOAHBIM DACTBOP AMOKCUJA CEPHI, TO OH NPEBPAIAJICA B UepHBIIH
[IOPOIIOK MCXOIAHOTO TeJNypa, 4 B DACTBOPE MOSABIAIACH CePHAA KHCIOTA».
Ha ocnoBanuum atux oneitoB Knanpor czenan BeiBoa: Gesblif MOpOIIOK —
cJ1a6OKUCIOTHEIH oKena Tesnypa. Kakos cocTar aToro okcuaa?

Cyxoiif 1 X0J0THBIH

Yro6kl DONYYHUTH ITOT OKCHUI B TBEpPAOM BHIE, JOCTATOYHO B3ATH €r0 B
JKHIKOM COCTOAHMH H... BELINTD NDAMO B OyMaxkHbIl nakerT. IonyunTes Ge-
JIBIH TIOPOIIOK, € KOTOPHIM XODOIIIO 3HAKOMBI YJIMYHBIE TPOJABILI MOPOXKeE-
HOT'O. ITOT OKCHJ YECTHO CIYKUT JIOAAM: €r0 XOPOILIO 3HAIOT Te, KTO XOTH
Obl OfHAM/JBI IIOJB30BAJICA OTHETYLIUTENEM WM TN Ta3UPOBAHHYIO BOLY.
A ronnaspackuit yuensr#t SIn Bantuer pan lespmorT B 1620 r. HasBasm 3ToT
OKCHJ, «JIECHBIM AYXOM». UTo aT0 3a BeniecTBo?

ITouemy oHM pa3nbie?

H3BecTHO, uTO «OyphIA rad» — AUOKCHUI, a30Ta NO, npu oxnaskneHuu

JIETKO AMMepHu3yeTca ¢ o0pa3’oBaHMeM OECIBETHOIO TETPAOKCHAA AMA30Ta
N,0,. ITouemy e muUOKCHI CepBHI SO, He moaBepraercsA NpH OXJAXKJIEHUH

aHAJIOTUYHOMY IIPEeBPAIICHHUIO U He JaeT AUMepoB?

Hemnoxoxyne TPHOKCHABI

IlIBenckuit xumuk, npodeccop Ménc Axo6 Bepuenunyc B 1820 r. 3aragan
CBOMM CTYJeHTaM 3aragxy. Bernblii U oueHb rUrPOCKONUYHBIN (MKagHO IOTJIO-
IAOIUIA BJIATry) TPUOKCHJA HEKOEro 3JeMeHTa J, MMEIOIIHiIl COCTaB 30,

3HEPTrUYHO B3aMMOJEHCTBYeT C BOJOH, IPEBPAIAACE B OUEHb CHJILHYIO KHC-
JIOTY, CIOCOOHYI0 XMMHYECKH PacTBODATHL Aa)ke 30JI0To. BTopoil Tpuokcun
HMeeT aHaJOTMYHEIN cOCTAB W O0PA30BAH 3JIEMEHTOM, OYEHb GJM3KHM II0
cpoiicTBaM K 3. OZHAKO 3TOT TPHOKCHUJ SPKO-KENTOTO IIBETa NMPAKTHUYECKH
HepacTBOPHM B Bojie. TOJIBKO moce AJATEIBHOTO BEIAEDKUBAHUA 110]], BOXOH
OH 06pa3yeT KHUCJIOTY, B COCTaABE KOTOPOU Ha 1 MOJIb TPHOKCHIA IPUXORUTCA
3 monpb Boabl. Ilpu HarpeBaHuu 06a TPHUOKCHAA BHIAEIAIOT KHUCIOPOX, a B
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BOJHOM PACTBOPE I€JI0YH IIPEBPALIAIOTCS B COJIHM C AHNOHOM THIA 302", Cry-
JEeHTHI O6BIYHO NPABUIBHO HASKIBANH (HOPMYJIEI TPHUOKCHIOB: Belb OHH 3HA-
J¥, 4TO npodeccop cOBCeM HeJaBHO OTKPHLI HOBBIM 3JIEMEHT... A Bbl CyMeeTe
orramaTh 3araaky Bepuennyca?

Beaslit ApIM

Ecan uarpers gucyabdart Kainsa, NOAYIUTCSI OeJbIfl «ABIM», XKaJHO IO-
TJIOII[aeMEIl BOJHBIM DACTBODOM T'MIpPOKcHAa Kanmuda. IIpu arom nonydaerca
cyabdar Kanua. Ecan «IpIM» OXJMAUTh, MOABIAIOTCA OeCIBETHBIE BOJIOK-
HUCTble KPHCTAJIBI, KOTODhIE BeCbMa OIacHBI. J[OCTATOUHO HECKOJBKHM
KAaIJIAM BOAEI MOTACTh HA HUX, KaK ITPOUCXOAUT B3PEIB. JlepeBo UK TKaHb
NpY KOHTAKTe C 3THMH KPHUCTAJUIAMH HeMeAJeHHO ofyrampatorcss. Kakoma
dopmyna «IbIMa» U KPUCTAIIOB?

T'onoBonomira-abpaxamaépa

Cpenu 6ykBeHHOH «a6pakajgabphl» BhI r
JIeTKO OTBILIeTe OTBETBI HA IPOCTHIE BOM- |
pochl. B ckoOKaxX yKa3aHO 4YUCIO OYKB B
NpaBUILHOM perieHUH. W3 ocTaBIINXCA
OYKB MOJNYYUTCA UMA CAMOTrO HEMEeTAJJIN-
YEeCKOT0 3JIeMeHTA-TANOTeHA.
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OTBETHI K I'IABE 3

3.1. YTo6nl NOMYYUTH U3 AUOKCHUAA KPEMHHUS OPTOKPEMHUEBYIO KUCIO-
Ty, Ha0 CHa4ana npeBpaTuth SiO, B cosib — oprocuaukaT Hatpusa Na (Si0,,
a 3aTeM 06paboTaTh 3Ty COJIb B BOJHOM DACTBOPE COJNAHON KUCIOTO:
8i0, + 4NaOH = Na,SiO, + 2H,0
Na,Si0, + 4HCl = H,SiO,{ + 4NaCl

EcTp u apyroit cmoco6: cHayama ¢ noMoIbI0 GTOPOBOZOPOLHON KUCIOTEI
HF nepesectr nuOKCHJ KpeMHHA B OMHApHOE COeLHHEHUE — TeTpadTopus
Kpemuua SiF 4» & TIOTOM Pa3noxuTh SiF 4 BOROI:

8i0, + 4HF = SiF, + 2H,0
SiF, + 4H,0 = H,8i0,J + 4HFT
3.2. Hocunpiukom kapGoHaTa KaJbUuA M CTPOMTENEM IIOA3EMHBIX Uy-
Aec siBnsieTca AuoKcuA yraepoga CO,. PacTBopsAsich B II0OA3€MHEBIX BOAAX, OH
oGpaaye'r yroneryio kuciaory H,CO4, KoTopas, mpoHuKas 1o TpermimHaM B

TOJIITY U3BeCTHAKA, IIPEBPAIlAeT ero B PACTBODUMEIM MHAPOKAPGOHAT Kallb-
nus Ca(HCO,),:

CaCO, + CO, + H,0 = Ca(HCO,),

B pesysbTaTe mOABNAIOTCA [ONOCTH — KapCTOBBIE Hewjepsl. IIpy uena-
PeHUH BoJARI CHOBA 00pa3yeTca KapOOHAT KAJIbITUA:

Ca(HCOy), = CaCO,4{ + CO,T + H,0

Tak pacTyT cTalaKTHUTBHI M CTAJATMUTHI (PHC. 5), MOABIAIOTCA TIACTHI
HN3BECTHAKA, KOTOPbIE [IOA AaBJIeHHEM IIPEBPAIAIOTCA B MPaMOp.

—

Puc. 5. OGDaSOBaHHe CTAJJaKTHUTOB U CTAJIarMuTOB
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3.3. B pacTBope XxpoMaTa Kajaus NPOUCXOAUT CTyIeHUYaTOEe 06pasoBaHue
nonuxpomaros. CHauana o6pasyerca auxpomar kamnsa K,Cr,0,:

K,CrO, + CrO4 = K,Cr,0,,
3aTeM — TPUXPOMAT M TETPaXpOMAT Kalua U TaK Jajee:
K,Cr,0, + CrO4 = K,Cr 04,
K,Cr 0., + CrO4 = K,Cr, 0,4
3.4. Peub uzer o rpuokcuge cepnal SO,, KOTOPBIH A€ACTBUTENBHO MOXKET
o6pasoBriBaTh TPUMED (SO4); 1 nonuMepHble YacTULEL (SOy), .

3.5.

HCI HCIO  HCIO,

HClO, HCIO,

3.6. [IBa KUCIOTHEIX OKCH/A IIOJIYYaTCs DA PODEHUN BEIIeCTB, MOJIEKY -
JIBI KOTOPBIX BKJIOYAIOT 3JIeMeHThI-HeMeTannbl. Hanpumep, aucynsdng yr-
Jepoja (cepoyriepof) NpeBpalliaeTcA B JMOKCHU YIIepoaa U TUOKCHUL cephl:

CS, + 30, = CO, + 280,
IIpu oxucnennun noguza 6opa Bl unu cynndpuzna pocpopa(V) P,S,, rax-
JKe TIoJIyYaeTcs 10 ABa KUCJIOTHBIX OKCHA:
2BI; + 90, = B,04 + 31,0,
P,S,o + 150, =P,0,, + 1080,
3.7. Monexkyna guokcHuja yriepofa JUHeHHad; 3TO OTBe4aeT SP-THOPH-

Iu3anuyu aTOMHBIX opburaneit yrmepoga. IlomMuMo G-cBsaei, BaleHTHBIU
yros Mex 1y KOTOPhIMH AaA Mosneryasl CO, pasen 180°, agech ocyluecTBIs-

eTcsa U TM-CBA3bIBAHHE YTIepoJ—KHCJIOPO[, KOTOPOEe IPHUBOAUT K YIpOUHe-
HUI0O MOJeKyJnl. Mojerkyjia IHOKCHAA CePHl YTJIOBas; THN THOPHAM3AIIHNA

ATOMHBIX opGuTaneil cepsl — sp2. OQUH U3 YTJIOB HedaBePIUIEHHOTO TPeyTob-
HHKa, OTBEYAKIero AAHHOMY THUNY THODUAM3anNM, 3aHUMAaeT HeIoJeNeH-
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Has Mapa 3JIeKTPOHOB ATOMa Cephl (MMEIoU[ero CTeNeHb OKUCIeHHA +IV).
Mesxay aToMaMy KHCJIOPOJA U CePhI TAKIKe HMeeTCHA N-CBA3LIBAHME:

9
& Yo

3.8. KpacHo-6ypHIil raz — QHOKCHA a30Ta NO, u Boza (okcuz Bogoposa)
IIPY B3aNMOJEHCTBHH MeXKJy COGOil Jal0T A30THYI0 KHUCJOTY MU MOHOOKCHI
430Ta, KOTOPHII Ha BO3JyXe JIErKO OKHCJIAETCH JO NO,:

3NO, + H,0 = 2HNO, + NOT
2NO + 0, = 2NO,,

IIpu mobaBieHuM K a30THOM KHCJIOTE IOBAPEHHOIH COJHM (XJIOpHAA HAT-
pua NaCl) nzer oGpazosaune conanoit kucaorun HCL:

NaCl + HNO; == NaNO, + HCI

Takum o6pasoM, mojyuaeTcsi CMech KHCJIOT (a30THOH H COJIAHOM) —
«I[apCKad BOJKA», KOTOPAas XUMUYECKH PACTBOPAET 30JI0TO;

Au + 4HC] + HNO, = H[AuCl,] + NOT + 2H,0

3.9. IIpu Temnepatype 480 °C u gasiaerun 100 at™m MOHOOKCHJ YIJIepojia
MOABEPraeTCA JUCMYTAI{MN:

2CO0 == CO, +Cl

IToaTromy aTMocdepa nrasernl Besepa cogepxut 97% CO,, a CO B meit

NpaKTUYeCKH HeT. KcTaTH, N B 3eMHREIX YCIOBUAX HEJb3A MMPOMYCKATh rasml,
coaepsxkamue CO, yepes TpyGOIPOBOALL, €CJIM TeMIIepaTypa gocTuraet 400—
500 °C, Tak KaK ecTb ONMACHOCTb UX 3aKYINOPKH BRIACHAIONAMCA HA CTEHKAX
YTIepoioM.

3.10. OueBuHO, 3TO GBI ILIABIEHEIH KBapn — KBapIeBOe CTEKJO (JH-
oxcua Kpemuus SiO,). Takoe cTexyso obranaer KoabOUIMEHTOM TepMUUe-

CKOI'0 PaCcIIHpPeHMs, IIOYTH He MEHAIINMCA ¢ TeMnepaTypoii. IloaTomy mo-
CyJia M3 ILUIABJIEHOTO KBapla BHIIEPKUBAET Pe3KHe Iepenajbl TeMIepaTyp.
Cuwnraercs, 4To BIepBbIe KBAPLEBOE CTEKJIO 6610 MoNyueno B 1839 r. dpan-
Hy3CKMM XMMUKOM Mapkom AxTyaHom I'ofieHOM, HO He MCKJIIOUEHO, UTO HC-
TOPHA ITOTO YAUBUTEJILHOTO MaTepHasa Ha4aJach ropasio paHblie.

3.11. Topsamuit MarEMii MOKeT B3AMMOAEHACTBOBATD € YTJIeKUCIRIM Ta-
30M (JMIOKCHJIOM YTJIepo/ia) M PeYHBIM [IeCKOM (AHOKCHIOM KDeMHU):

2Mg + CO, = 2MgO + C
2Mg + Si0, = 2MgO + Si
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JInda Toro 4yTo6bl MOTYMINTH TOPAIMI MArHUM, clefyeT 3aCHINATh ILJIAMA
[IOPOLUKOM OKCHJa MarHUs WK NIPEeKPATUTh AOCTYII BO3yXa ¢ [MOMOIIBIO ac-
6ecToOBOTO ofiessa (KOIIIMEI).

3.12. 9ro 6rn auokcua Tpuyriaepoga C,0,, MOJEKyJIa KOTOPOTO NMeeT

HHHEﬁHOG CTpO€EeHHe:
0==C==C==C=-0

JTO0 BemecTBO IOJyuyaeTcs B pe3yJibTaTe 00e3BOKHBAHHUA MAaJOHOBOM
KHCJIOTHI, 4 HA BO3AyXe ropHuT ¢ o6pasosanuem yriaepoxa u CO,:

CH,(COOH), + P,0,,=C;0, + (HPO,),
C,0, + 0, =2C0, + Cl

PacrBopasAck B Boje, razoobpasunit C;0, CHOBA npeBpaIlaeTCA B MAJIO-
soByio Kuciaoty CH,(COOH),:

C;0, + 2H,0 = CH,(COOH),

Kpacurrit nBer maaHersl Mapc oORIYHO OGBSACHAIOT IPUCYTCTBUEM B ee
aTMocdepe norumepHuIXx MoJIeKyJ (C40,), .

3.13. MopMysEI OKCHAOB N,O, u P,O,,. Bsaumoneiicrsne ux ¢ Bomoi
IPHUBOJHT K 06pa3soBaHMIO CHIBHOM KuEI0TH (a30THO HNO,) 1 HeCKONbKUX
cnaberx KucaoT — oprogocdoproit H,PO,, nudocdopuot H,P,0,, a Taxsxke
meJioro ceMeiicTBa moauMeTadocOPHBIX KHUCJIOT, HAIpUMep TeTpaMeradoc-
dopuo#t (HPO,),:

N,0, + H,0 = 2HNO,
P,0,, + 6H,0 = 4H PO,
P,0,,+4H,0=2H,P,0,
P,0,, + 2H,0 = (HPO,),

Haxouen, nonyuerue N,O, MpouCXOAMT IIpu 06paGoTKe a30THOH KHCIO-
TH CHJIBHeHIIMM BOJOOTHHMAMIOIIUM cpeAcTBOoM — oKcuaoMm docdopa(V)
P,0,,, B T0 Bpema kak P O, o6pasyercs npu cropaeuu gocgopa Ha BO3AyxXe:

4HNO, + PO, , = 2N,0, + (HPO,),
4P + 50, =P 0,

3.14. IIpousourna guMepuaanus AUOKcHAA azoTa (6yporo rasa) ¢ ofpa-
BO0BAHMEM TeTPAOKCHAA AUa30Ta (6eCIiBeTHOMH KHUIKOCTH):

2NO,(r) == N,0,(x)

IIpuBesenHan peaknusa 9K30TEePMHUYECKAA, U B COOTBETCTBHM ¢ MIPUHIU-

nom Jle Illarenbe oxJaKAeHHe CABUTAET €6 PaBHOBeCHe BIPABO, B CTOPOHY
muaKoro nmpoaykra N,O,.

3.15. IIpu B3auMOAEHCTBMH ¢ CUJIBHEIM BOJOOTHUMAIOIIUM CPEJACTBOM —
oxkcugoM ocdopa(V) PO, nporekann peaknum:
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4HNOj; + P,0,, = 2N,0, + (HPO,),
2N,0, = 4NO, + O,

4HCIO, + P,0,, = 2CL,0, + (HPO
2CL,0, = 2Cl, + 70,

2H,S0, + P,0,, = 2S0,T + (HPO

3.16. Buauane 6nina moayuena 100% -Has cepHas KWCJOTa, 3aTeM Au-
CepHas, TPUCEPHAA U APYrue MMOJUCEePHRIe KUCIOThl, CMECh KOTOPHIX — TaK

3)4
3)4

Ha3EIBAEMBIH «0JIeyM» :
S0; + H,0 = H,SO,
S0, + H,S0, = H,S,0,
S0, + H,8,0, = H,8;0,,

3.17. 3o auokcux cepnt S0,, KOTODEIA MOTyYaeTCA IPU CIKUTAHUY CephI

Ha BO3JIyXe U BBIJEJAETCS B aTMOCGEpPY TPU BYJIKAHUUYECKUX M3BEPIKEHUAX:
S + 0, =80,

IIpu B3amMopmeiicTBMM ¢ BOXO# OH o6pasyeT NOJUTHADPAT COCTABA
SO, - nH,0 (n = 1 + 7), o6nagaomuii CBOCTBAMY KHMCIOTH CPeAHEH CHUJIEL.
Jnokcua cepnl BCTymaeT B OKUCIMTEIBHO-BOCCTAHOBUTENBHYIO DEAKIIHIO

KOHMYTAIMK C CEPOBOJOPOAOM M OKHUCIAECTCA TOA AeHCTBUEM IIEePOKCHIA BO-
AOpoJa 10 CePHOM KHUCJIOTHI:

SO, + 2H,S = 3S + 2H,0
S0, + H,0, = H,S0,

o 3.(1)8. Monekyae! aTHX COeAMHEHHI CONEPIKAT TePOKCUAHEIE (PATMEHTHI

O 0—0 0
\S/ \S/ O\S/O
Y 0 \\O O/——\O

IToatomy ux GOpMYJHl clefyeT u306paKaTh TaK: S,04(0,) u S0,(0,).
Crenens okHc/IeHHA cepbl B 060ux cayuasax pasHa +VI. Heoburunnre coenu-

HeHUs (He OKCHABI, a HepOoKCUAbI!) 6yayT pearupoBaTh ¢ BOJOM C BHIJI€JIeHU -
€M KHCJIopoaa:

28,04(0,) + 4H,0 = 4H,80, + 0,7
280,(0,) + 2H,0 = 2H,80, + 0,1
3.19. Ha JIEKIIVY OBLLIY MOKA3aHbl ONBITEHL, rJe NPOUCXOOUJIHN DEaKI[HH;
3KClO, + 2H,80, = 2KHSO, + KCIO, + 2C10,T + H,0
2C10, = CL,T + 20,1
2KI + Cl, = I, + 2KCl
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3.20. Tepmuueckoe paanoskeHue Hurpara Meau Cu(NOy), IpUBOAUT K
BRIAEJIEHIIO fuoKenaa asota NO, u Kuciopoza:

2Cu(NO,), = 2Cu0 + 4NO,T + 0,T,
a HarpesaHue cMecu xJjopara Kanua KCIO, ¢ ceproil KuCa0TOR — K obpaso-

BaHuo AuoKcuaa xiopa ClO, (cm. 3.19). Oba rasa — u NO,, u C10, — Beme-

CTBA KeJTOBATOTO I[BETA, KMCJOTHLIE OKCHUJARI, B KOTODBEIX ATOM HEMETaJsja
COREPKUTCA B HeXapaKTepHOU (4eTHOM) cTeneHy okuciaeHus. [loaromy npu
HMX KOHTaKTe CO [[eJIouaMy UJeT JUCMYyTanufa:

2NO, + 2NaOH = NaNO, + NaNO, + H,0
Cl0, + 2KOH = KClO, + KCIO, + H,0

B peayanTare 06pasyroTcAa HUTpDAT HATPHUA M XJIOpDAT KaJud — COJIH
CHJIBHEIX KHUCJOT (230THOM K XJIOPHOBATOI), & TaKe HUTPUT HATPUA U XJO-
PMT KaJTHA — COJIH cIaGbIX KUCJIOT (a30THUCTOM U XJIOPUCTOM).

3.21. 910 6511 okcup guxsopa Cl,0, moayueHHbI 0 peakIyu:
HgO + 2Cl, = CL,0T + HgCl,

Hunxuit C1,0 umeer KpacHO-6yphIil BET U NpH COTPACEHUH (Jake MpU

IPOCTOM MepeJUBAHMH U3 OJHOH eMKOCTH B ADYI'YI0) B3PHIBAETCA, pacnajna-
ACh Ha XJIOp U Kucjaopox. C Bofoit OH B3auMoJeHCTBYeT ¢ 06pasoBaHueM CJIa-
6oit xopHoBarucroil kucaors HClO:

CL,0 + H,0 = 2HCIO

Oxcun auxmopa Cl,0 mepBbIM HOMyYUT B 1834 r. ¢paHIY3CKHIl XUMUK
Anryan epom Banap.

3.22. BceM mepeuMCcIeHHBIM KHUCJIOPOAHBIM KHUCJOTaM MOAa OTBedaeT
OJUH M TOT JKe& OKCHJ 1207, KOTODBIN MOJKHO BRIJEJUTE, 06e3BOKHBAA H5IOS,

HIO, n H,I;0,, B axcuxaTope Han KOHILEHTPHPOBAHHOI cepHO#l KUCJIOTOH
uau okeugoM docedopa(V):
2H, IO, = 1,0, + 5H,0
2HIO, = 1,0, + H,0
2H,1,0,, = 31,0, + TH,0
3.23. 910 mMonookcux yriaepoga CO, GoOpPMaNIbHBIH «KHCIOTHBIA» OKCH[

MypaBbrHOi kucaoTs HCOOH, 13 KoTopoit OH BEIEIAETCA IPU e CTBIH BO-
JOOTHMMAIOIMX CPEACTB, HATPUMeD KOHIIEeHTPHPOBAHHOM CepPHOM KUCIIOTHI:

HCOOH = COT + H,0
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ITpu peaknun c rugpokcuaoM Kamua CO gaeT conb — (HOPMHUAT KaTHs
HCOOK:

CO + KOH = HCOOK
Momnooxkcug yraepozna obnasgaeT BOCCTAHOBHTENBHBIMH CBOMCTBAMIM:
CO + PdCl, + H,0 = Pd! + CO,T + 2HCI
CO + 2AgNO, + H,0 = Agl + CO,T + 2HNO,
SnO, + 2CO = Sn + 2CO, T

3.24. BecuperHslil nopomok — oxcug uoaa(V), KOTODHIA NOTydYeH IO
peaknuam:;

I, + 5H,0, = 2HIO, + 4H,0

2HIO,; = 1,0, + H,0
ITOT OKCHJ, pearupyer ¢ BOLOi, 06pasys CUIBHYIO HOLHOBATYIO KHCIOTY:

1,04 + H,0 = 2HIO,,
OKHCJIAET HOJOBOJOPOIHYIO KNCIOTY U MOHOOKCH YIiIepoa, BEIAEIAA UOL:

1,05 + 10HI = 61, + 5H,0
1,05 + 5CO =1, + 5CO,

3.25. TlepBble ABa N3 YKA3AHHBIX 37€Ch OKCHIOB — HEColeoGpasyomnue

(He pearupyIor co IeI04aMH), & OCTANbHRIE — KUCJIOTHBEIE OKCUHI (IIPH pe-
aKIU¥ C THAPOKCHUAOM HATDPUS AAIOT CONN):

N,O + NaOH #
NO + NaOH = _
N,0, + 2NaOH — 2NaNO, + H,0
2NO, + 2NaOH — NaNO, + NaNO; + H,0
N,O5+ 2NaOH — 2NaNO; + H,O

3.26. Topenue Tesurypa NMPUBOIUT K TOIYICHHIO UOKCHIA TEJLIYPA, KOTO-
PHIH B3aUMOJENCTBYET CO IIeJIOYbI0 ¢ 06pa30BaHUEM COJMH — TeJLTyPHTA HATPHUA:

Te + 0, = TeO,
TeO2 + 2NaOH = NaZTeO3 + H20

ITpu neificTBUM KHMCJIOT HA DACTBOPHMBIE COJIU — TEJIYPHUTHI BHIIAJAET
Genblil ocajiok AUOKCHAa Texnypa. [Ipy peaknuu AUOKCHAA Tellypa, oba-
JAONIero OKHCJIMTENbHEIMUA CBOHCTBAMH, ¢ HUOKCHIOM Cephbl BBIAEJIAeTCS
TIOPOIIKO06Pa3HbIi TeNNnyp 1 06pasyeTcd cepHaAs KHUCIOTA:

Na,TeO; + H,SO0, = TeO,l + Na,SO, + H,0
TeO, + 80, + H,0 = Tel + H,SO,
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3.27. 9ro guokcup yraepoja (temmepatypa Boaronku —78,5 °C). Tsep-
ABIH IHOKCHI yriepona («cyxo# Jej») UCIONB3yeTCAa KaK XJIafoareHT, ral3o-
06pasHBIil JUOKCHA yriepoja (YriIeKHUCHbIH rad) NMPHMeHAETCA AJA MPUro-
TOBIIEHUA Tra3HPOBAHHBIX HANMTKOB, XHUAKUM CO, HANOIHAIT «yTIeKHC-
JIOTHBEIE» OTHETYIIIHUTENH.

3.28. Monexkyna NO, na camoM [Jee npeAcTaBIseT cobo pamzUKama, Tak
KaK MMeeT HeclapeHHLIH (OAUHOYHKIN) 3/1eKTPOoH. Takue 4aCcTHIELL CTPEMAT-
cs 06 beJUHUTDL ONMHOUHBIE BIEKTPOHBI B MAPY U IO3TOMY JIErKO 00pasyroT
aumeprl. Monekyna SO, obnajnaer HemojeJeHHON napoii 3JIeKTPOHOB, KOTO-
pas He CKIOHHA K 00'beIUHEHHIO C APYTHMH 3JeKTPOHHRIMH TaDaMH.

3.29. 9o TpuoKCUAEI ceneHa u Tenypa, SeO4 u TeO4. Tpuokcuz cenena
pearupyeT ¢ BoAoH, 06pa3ys CHJIBHYIO CEIE€HOBYIO KHCIOTY, obagamInyo
MOIIHEIM OKUCIMTEeIbHBIM JelcTBHEeM (XMMHUYECKH PACTBOPAETCS B Hell fa-
JKe 30J10TO!):

SeO,; + H,0 = H,SeO,
6H,Se0, + 2Au = Au,(Se0,), + 38e0,T + 6H,0
Tpuokcun Temtypa gaer ¢ Bofo# ciabyio oproremtyposyio kuciory H.TeOg:
TeO4 + 3H,0 = HgTeOq

ITpu narpesanun SeO, u TeO, pasnaraioorcs, BEIAENAA KUCIOPOJ, CXOA-

HBIM 06pa30M MPOUCXOAUT H UX B3aUMoJieiicTBHE CO IIeJ0YaMHu:

28e0, = 28e0, + O,
2TeO4 = 2Te0, + O,
SeO; + 2NaOH = Na,SeO, + H,0
TeO4 + 2NaOH = Na,TeO, + H,0
OcraeTcsa HATOMHUTB, 4To Bepuenuyc oTkpowr cenen B 1817 r.

3.30. Mucynndar Kanusa IpH HArpeBaHWHM BbIJeNfAeT TPHOKCHUJ CephI
SO3, KOTOpBIi B3auMOJEHCTBYeT ¢ BIAroil Bo3[yxa, IPEBpaliasich B MeJb-

yaiiinye KanejJbKHd cepHOH KHUCIOTHI, oGpasyoniie TyMaH («Oesblii A6IM»):
K,S,0, = K,S0, +80,T
S0, + H,0 = HySO,
TpHOKCH], CepBl — KUCJIOTHBIN OKCHJ; OH PearpyeT ¢ TUAPOKCHIOM Kaylus:
S0, + 2KOH = K,S0, + H,0

3.31. OTBeTHI rOJIOBOJIOMKH:
1. Asor. 2. ®ocdop. 3. Cepa. 4. Kucnopoxn. 5. Hemerann. 6. Jlyna.
7. Tennyp. 8. as. 9. Okucaenne. 10. Boza.
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T1aea 4

OCHOBHBIE U AM®OTEPHBIE OKCHUIbI —
POIUTEIN TMAPOKCHIOB

OcH6BHEIE 1 aMGOTEpPHBIE OKCHABI — 3TO COEMHEHMA METAJLIOB U amdorep-
HBIX 3JIEMEHTOB C KHCJOPOAOM. BaaumoneiicTBya ¢ KMCIOTHRIMM OKCHAAMU
MM KUCJIOTAMH, TaKUe OKCHARI 06pasyioT cosu. Hexorophle 13 0CHOBHBIX
OKCHAOB MOTYT DearHpoBaTh C BOAOIl, IpeBpalasich B CHJbHhIE OCHOBA-
HUA — mieso4n. IlepBEIM OCHOBHEIM OKCHAOM, C KOTOPEIM MMeJN Ae/I0 Yelo-
BeK, ObL1 oxcup kanpnua Ca) — Herallenas HU3BECTBb, KOTOpad obpasyercs
IpH 063KHuTe U3BECTHAKA (KapOOHATA KATBI[US CaCO,). Tlouru opHOBpEMEH-

HO (a MOKeT GBITh, M paHbINE) JIOAH Y3HAIA Apyroi oxcup, aM@OTEpPHBIH.
Jdro 6bL1 NparoueHHK# KaMeHb PyGuH, OKCHUJ ANIOMHUHNSA A1203, npospadu-

HBI€ KPHCTAJLJILI KOTOPOTO HMEIOT KPOBABO-KPACHKIH BET M3-3a IPHMECH OK-
cupa xpoma Cr,0;. PyGHHEI ¢ He3aNAMATHBIX BpeMeH YKPAILIATH KOPOHBI

BJIACTHTEJNeH — mapeii, KopoJei, CYITAHOB...

3a6aBbI apHCTOKPATOB

B 1808 r. B JIongoHe nosiBUIACH HOBAS MOAA — MoceaTs 0 YeTBepram
Jnaboparopuio npesugerta Koposesckoro obmecTBa (AHrIMICKOI akage MUK
Hayk) 'embpu [IaBM 1 HAGTIOAATE XUMUYECKHE OIBITH. OGBIYHEIMU TIOCETH-
TesAMM 1a60paTOPUM GLIIH MOIOAbIE ADUCTOKPATHL. [[aBH TakuM TIOCEIeHH-
AM He npenATcrsoBaj. HeaaBHO OH OTKDBHII HOBRIM XMMHYECKUIl 3JeMeHT,
IOJYIHJ €TO B BHJE MeTalla U ycTaHOBUI dopmyny ero okcuaa D30. U sor
odepexHO¥ addeKTHEIH onbIT: [19BU 3a:er CBedy M BRICHIIAJ CO IINATENSA B
nnaMAa HeMHOro 6esoro mopoirka oxkcuga 0. ToTyac oroHb OKPaCHJICA B 3e-
JeHu# 1Ber. 3atem 38U Harpes Gensrit MOPOIIOK B TOKE BO3JyXd, X BCe
YBHAETH, YTO IBET IIOPOIIKA He H3MEHHUJICA, YBEJHNUUIICA TOJIBKO €r0 06beM.
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Torpga [I3B¥ NOBRICHJ TEMIEPATYPY IPOKAJUBAHUA H HAIPABHUJ BBIXOJHOE
OTBEPCTHE PETOPTHI ¢ GeNbIM MOPOIIKOM HA TJEKIUN yroJdex. YTroJlex
BCIIBIXHYJI U 3aropeJics SAPKUM IJjaMeHeM. J[3BM mOKAasas elie OLUH OIBIT:
pacTBopu okcuz 30 B COMAHOH KHCJIOTE, a4 IOTOM J00aBHUJ CEPHYIO KUCJIOTY.
Bce yBuaenu, Kax U3 IPO3payHO XKHUAKOCTH BRINTafaeT 6enblii ocanok. Pac-
KpoiiTe cekpeT onblTOB [[3BH.

YynecHble NpeBPAIIEHHA COJTH MeTU

K ronyGomy Boauomy pacteopy cynbdara meau(Il) CuSO, no6aBuiu pac-
TBOP IIeJIOUH; BhInaJ rojyboeareiii ocaaox. Ilosro6oBaBiinchk HAa HEro, K
cMecH A00aBUJIH THAPOKCHJIAMHH NHZOH 1 00HAPYXKHJIH, UTO OCANOK CTAaJ
KHPIHYHO-KPACHBIM. Ero oTAEJHIN OT pacTBOPA, IPOMBLJIH BOAOMH, 4 MOTOM
o6paboranu pasbaBieHHOH cepHOH KHcaoToii. Ocaiok He Hcues, a Kax 6yATo
cran paxe 6osee KpacHeIM. IIpH aToM cepHasi KHcJoTa nNpuobpesa roay6oil
neer. Yo 3T0 3a npeBpaineHus?

PasHonBeTHBIe ocankn Ilapameasca

Bpau u anxumux Teodpact Ilapanenasc (1493—1541) nucan B ogHOM U3
CBOMX KHUT, KK OH HATpPeBaJl COJU — HHUTPATHI HEKOEro 3JIEMEHTA-MeTalIa
M IIOJIYYHJ IIOPOIIIOK KPaCHOro IBeTa — «KpacHbIi npemunurat». O6pasosa-

. H€ KPaCHOI'0O IMOPOIIIKAa COIIPOBOXKAAJIOCH BbIJEJIEHHEM RpaCHo-6yp01‘o rasa.

HeitcTBys Ha Te XKe COJIM B BOAHOM PACTBOpE I11esIoubio, Ilapalesnsc moJayynI
B OlHOM CJIY4ae JKeJTBIN 0CafloK, NAEHTUUHBIN 110 COCTABY C «KPACHLIM IIpe-
MUOUTATOM», 4 B JPYTOM — OCAJIOK YEePHOro IBeTa. Bce aTH yAMBHTEIbHRIE
NPOAYKTHI IPH AJHUTEILHOM NPOKAJHBAHNH HcUe3anan 6es ciena, ToJbLKO CBe-
Y, CTOABIIHE PAXOM C PeTOPTAMH AJS TPOKATWBAHHA, TOpeNH HEOOBIUHO
SApKUM I1aMeHeM... A eme Ilapatiensc 06HADYKHI, UTO KPACHBIH U KEeITHIi
ocajiK¥ XUMHUYECKHM pacTBOPAIOTCSA B COJMAHON KHCJI0oTe ¢ oOpasoBaHUeM
OUeHb AJOBHTOIO COEAUHEHH, XOPOLIO pacTBopumoro B Boge. Cnyera 400 net
XUMHKH y3HaJIH, YTO 3TO ALOBHUTOE BEIIECTBO B PACTBOPE He IOABEpraeTcs
CKOJIBKO-HHOYAb 3aMeTHOIH 3JeKTPOJUTHYECKOH Auccomuanuu. 4Yro e 1mo-
ayuua [Tapanensc?

H3BepaeHne 3eJ€HOTO menia

[IxonbEUKH Besid yOODKY B XMMHYECKOM KabuHeTe U OOHAPY KHIH B YTy
mrada CKIAHKY C OPaHXKEBLIMH KpPHCTA/IaMU. BMeECTO 3THKETKHM Ha OaHKe
ObLna HakneeHa 6ymMaxkka ¢ Hagnucbio: «Omeit 31. Asor(—-III) + xpom(+VI).
Ilomsxeus». YUro sxe B 6anxe?.. JIIOGONBITCTBO B3SJIO BEPX HaJ OCTOPOMKHO-
CTbIO, U PEOATA BBHICHITAIH HEMHOTO KPHCTAJLIOB B hapdopoByIo YallIKy H IIO-
JOOKTVIM HX crouukoil. KpHCTa/IRI 3afRIMHUINCH, M BAPYT M3 YAIIKH CTaIH
CTPEMHTEJBHO BBLUIETATH PACKAJIEHHBEIE NOKPACHA YACTHYKH, OCEAABIIIHME BO-
KpyT B BUJ€ 3eJIeHOTO «nemna». Haiigure o0bACHEHHE 3TOMY IIPOHCIIIECTBHIO.
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Turean n nepcreHs

Kax oxasancst 30710701 mepcrens y craporo mpodeccopa? O, ato menas
HCTOPHS U3 BPEMeH €ro CTyJJeHIeCKOol I0HOCTH... OTHAXK b Ha BeYepHHKE He
B Mepy passeceJHBUINHCA CEIH 60raToro BAajeNbIla MapOXOMHON KOMIIAHNH
3as1BUJI, YTO Y HETO €CTh CBePXIPOYHEII THTeab U3 CIJIABICHHOI0 KOPYHAa —
OKCHJIa aJdIOMHUHUS A1203. OH roToB OCHOPUTHL HA CBOM 30JI0TOI IIepCTeHb,

YUTO 3TOT THUIeJb He MCHOPTUT HHKAKOH xuMuyecKkuil peaxtus. Ha caenyio-
LU eHb OAUH U3 CTYAEHTOB B IPUCYTCTBUH CIIOPIIHKA M ero Apyseil omyc-
THJI THTeJb BMECTE C IepCcTHeM B GecLBeTHRIN PACILIAB HEKOero BelllecTBa,
U JOBOJBHO CKODO BCe YBH/ENH, KaK THUreJb HCUYE3, a 30J0TOH IepcTeHb
OmyCTHJICA Ha JHO cOoCcyZa ¢ pacuaaBomM. YUTo ke IPOH3OIIAO0 ¢ THrIeM?

IToTeps M HaXoaKa

9ro coberTHe npousouwro 6onee 3000 aer Tomy Hasaz. IlpociaBiaeHHBIH
rpedeckuil XxynoxxHUK Hukuil oxugan npubRITHA 3aKa3aHHBIX UM CBHHIO-
BEIX Genun ¢ octpoBa Pomoc B Cpepusemuom mope. Kopabas ¢ kpackamu
npubet B Adpuncknit mopr ITupeit, HO TaM HEOXKHAAHHO BCIBIXHYJ TOXKAP.
ITnamsa oxsarmao u kopabap Hukus. Korga mosxap moracuam M BBITAIIIN
Ha Geper To, BO UTO IpeBpaTHJCA Kopabib, paccTpoeHHbIT Hukumit nogomen
K ofropesmum 6oukam ¢ Gennnamu. Yaaaus CAOH yIVIS ¥ 30JBI, XYAOKHIK
OOHADYKHUJI IIOJ, HUMH SIPKO-KpacHoe BelllecTBo. Tak HexXJaHHO-HEraJaHHO
Hugkwii cran BnagesnsieM 60NBIUION IAPTHU IPEBOCXONHOM KPACHON KDPACKH.
Yro nponsomo ¢ GeaUIaAMHU BO BpeMs moxapa?

OguHaKOBBIE, HO... PA3HBIE

Py6un u canup — mpospavyHble MEUHEDAJbl, [PArolleHHbIe KAMHH pej-
KOCTHOro 6/1eCKa, 110 TBEPAOCTH YCTYIAIOIINe TOABKO aaMasy. Py6un — xpo-
BABO-KPACHOIO BETA, a candup — YyKecHoro cuHero. Py6un u candup co-
IIePHUYAIOT MeX Iy cob0i [10 KpacoTe, IIPEBOCXOAA BCe OCTAJBHBIE [PArOLeH-
HBle KaMHN. KakoB XUMHUeCKUH COCTAB 3THX KaMHeii?

m Bce Mmoxcer 6BITH!

dneMeHT MapraHel MOKeT NPUHHMATH B COeIMHEHUSX CaMble PA3HBIE
crenmenn oxucinenus, or +II go +VII. Kopuuuessiii okcup mapranna(IIl)
HMEeeT COCTaB Mn203 H o0yafiaeT HEKOTOPHIMHM OUYeHbh UHTEPECHBIMI CBOICT-

Bamu. Ecnu o6paGoraTs Mn,04 n3661TKOM KOHIEHTPHPOBAHHOM CEepHOM KHC-

JIOTBI, TIOJNy4aeTcs GieqHO-PO3OBBINM pPACTBOD, 4 HA AHE KOJIGHI MMOABJIAETCH
4yepHbIi ocafok. Ilpu Harperanum 510l KOAGH! OCAAOK HCcUe32€T U BBIAECIAECT-
ca OGecuBeTHBIN ras, NOAAePKUBAKONMINI ropenue. Ecan ob6paborarts Mn203

KOHHeHTpHDOBaHHOﬁ COJIAHOM KPICJIOTOﬁ, BBIAEJIACTCA KeJITO-3eJIeHRIH ras
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C Pe3KHM 3araxoM, BRI3HIBAIOINI noYepHeHMe GUIBTPOBAJIbHOR OyMaXKH,
CMOYEHHOI pacTBOPOM HMoAHJa Kanus. Kakue IpeBpalleHHs HCILITHIBAET
npu 3THX peaknusax Mn,0,?

OKcCHIbl HEMEKUX XUMHKOB

Hemenkue xumuku Icrye JIubux (8 1824 r.) u ®pugpux lItpomeitep
(8 1832 r.) mOAyUYHAN U HCCAETOBATIN OKCHIABI ABYX 3JIEMEHTOB, KOTODEIE,
KAaK BHIACHUJIOCH T03Ke, OTHOCATCA K OAHOII u Toii ke rpynne Ilepuoguye-
ckoit cucrems! JI. . Mengeneesa. Oxcug IITpomeiiepa o6pazoBaH caMbIM
TAMEIBIM U3 HepaJHoaKTHBHBIX ajemenToB. Oxcuy JIubuxa o6pasoBaH sJe-
MEeHTOM, AaTOMHBEIII HOMep KOTOoporo Ha 32 eqUMHUILI MeHbIIle, YeM y dJIeMeH-
ta B okcune IlItpomeitepa. O6a okcuaa OAHOTUIHOIO COCTABA, MIPAKTHYECKH
HepacTBOPUMEI B BOJIe, B3ANMOJEHCTBYIOT ¢ COJNAHON KucaoTol. Janbine Ha-
uynHaoTca pasanunsa: okcuna [HITpomeliepa »kelaToro nBeta M, B OTJIHYHE OT
6enoro oxcuaa JIubuxa, pearupyeT ¢ CUABHBIMH KHCIOTAMH B BOJHOM pac-
TBOpE ¥ He B3auMojeicTryeT co meaouamu. Oxcuyp JInbuxa, Hao6opoT, Hepa-
CTBOPHM B KHCJOTax (KpoMe COJIHOM), 3aT0 pearnpyer co IjeaoIamMu, obpa-
3y#A PACTBOPHMbIE IHAPOKCOKOMILIEKCHI. O KAKNX OKCH/JAX HAeT peub?

U 3eleHb, M CHMHb...

O,Z[HO M3 MHOXXeCTBa APDKO OKPaAIIeHHBIX COQ,Z[I/IHeHI/Iﬁ dJIeMeHTa — 3TO
ero oxcuj 3203 3€JIEHOro I1iBera. Ha ocHoBe 3TOro BermiecTBa feN1ai0T CaMble

[IpOYHBEIe W CBETOCTOMKHME KpacKH, He TOAJalomueca AeHCTBHIO BPENHBIX
npumeceit B arMocdepe. IIoMHMO KUBOIINCH, 3TOT OKCHJ LIIMPOKO IIPHMeH-
erca npu pocnucH dapdopa. Ero HaHOCAT Ha IOBEPXHOCTD cllerka 060K KeH-
HOro GapdopoBOro U3aeans, IOKDPHIBAIOT CI0eM I'Ia3yPU U IPOBOASAT BEICO-
KOoTeMIepaTypHEBIi o6xur npu 1350—1450 °C. Kpome 3eseHOro oxcuja, o
KOTOPOM HJET peub, TAKYIO TeMIIEPATYPY BBIAEPIKHBAET TOJbKO OJHMH IIHI-
MEHT — 4YepHBIH OKCHJ APYroro saemeHTa, uMeromuii cocras 0. Hanecen-
HBI Ha IOBEPXHOCTH (papGOpOROro M3AeNnsa, PN 063KNUre OH CIJIABJAETCH C
rJas3ypbhio U 06pasyeT SpKoO-cHHMIE cUAuKaTh. PapdopoByio IOCyAy ¢ CHHAM
PHUCYHKOM BCe XOPOIIIo 3HAI0T. ITO MeiceHcknil papdop, a B Poccun — 3Ha-
MeHWTAas rKeJibckas nocyga. O Kakux OKCHAaX 3/(eCh 1171 PeYb?

"SIMN Boxied um xpom

dpannysckuii xumuk Jlyu Hukona Bokaern B 1797 r. xeMOHCTPHPOBAJ B
IMapuxcKoi akaJeMUH HayK CBOMCTBA OKCHA OTKPBITOIO UM HOBOI'O XMMMU-
YyecKoro saeMeHTa — xpoma. OH cKasal, 9TO 3TO yAUBUTEJLHOE 3eJIeHOe Be-
II[eCTBO MOKeT B3aMO/eHCTBOBATh KaK ¢ KHCJIOTAMH, TAK U CO Imienodyamu. B Te
BpeMeHa XMMHKH MOIVIM TOJBKO JOrafbIBAThCA O BOBMOXKHOII aMdoTepHOCTH
OKCHIOB M THADPOKCHAOB. BOKJeH MOAeHCTBOBAN HA OKCHA XpoMa CepHOMH
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KHMCJIOTOM, HO HUKaKO# DeaKIMK He 0CAef0BaJI0, OKCHA ocTajcd 6e3 M3MeHe-
uuii. Torza Boksen mo6aBun K HOBOI MOpIMHM OKCHA8 KOHIEHTPHPOBAHHEIH
pPacTBOp M'MAPOKCHAA KajaHus, U CHOBA HMKAKOW peakruu! Boxien ObII BEI-
HYX@XJeH U3BHHHUTECHA Nepe] cobpaBHIMMHCA: BUAUMO, OH B3] U3 Jaboparo-
PHH He TO BEIIECTBO, KaKoe caegoBasio. B yeM 6rlia omndoka Boxnena?

ITonBOHBIE TIPHKIIOYEHHA

9Ta HCTOPHA IPOUSOLILIA HA IOABOAHOM NoaKke CeBepHOro GJoTa BO Bpe-
mA Besmnkoit OreuecTBeHHOI BoiHEI. JIoAKY OOJIO IpeciefoBaN HEMEUKHIT
scmuHer,. CHcTeMa pereHeparvi BO3AYyX4a BEIILIA U3 CTPOA, B IOMEIMIeHUAX
HAKOMHUJAOCE MHOI'O yriekucJjoro rasa. Cramo TPyAHO ABIIIATH, HEKOTODBIE
MODSAKH TIOTEPAJNH COIHAHME; B MOTOPHOM OTCEKE ABOE Y)Ke He MOAaBAIH
npu3HakoB KU3HKM. Torjga mepBBIN NMOMOIHHMK KAMHTAHA BCIOMHHJI O He-
CKOJIBKMX 6aHKAX C TePOKCHAOM HATPHUA H O30HUIOM II€3Us, KOTOPEIE CAeHo-
BaJIO AOCTaBUTHL B Mypmanck. OH 3HAJN o CBOMCTBAaX 3THMX BelmecTB. BaHku
BCKDBLIM, ¥ UX COAEPKUMOE GBIJIO 3aCHINIAHO B PEreHePAllHOHHEIE TATPOHEI.
Uepes HeKOTOpOe BpEeMSA AYyXOTa HCYE3Na, BO3AYX CHOBA CTAJ NIPHIOJHBIM
NI ABIXAHUA K Jake Kak 6yaTo npuobpen cBeXuil «JIecHoii» 3amax. Uro xe
TIPOU30IN0?

CTpaHHBIE OKCHIBI

B oxcupax cocraBa 3,0, aToMBI a1eMeHTa O MMEIOT JBe PadHbIe CTETICHH

oKHcaeHudA. B ToM cayuae, korga 9 — xenes3o, KOGATLT UIM MapraHell, 3TH
crenenu okuciaeHnusa paBHel +1I u +III, ecium 3 — cBuHen, To +1I 1 +IV. Bee
oxcuanl 3,0, npu oueHb BRICOKOH TeMnepaType npesparmmaoTces B J0; HeKo-

TOPEIE U3 HUX O] AeHicTBHEeM KOHIEHTPUPOBAHHOM a30THOI KUCJIOTHI pasJjia-
raioTed ¢ Beigenennem 30, u 06pazoBaHHEM PACTBODHMOIo HUTpPATa A(NO,),.

PacmundpyitTe cocTaB oKCHI0B 3;0,.

NN «Dunocodekan mweperb»

Pumckwit Bpay u dunocod duockopun [Megaumii (I B. H. 3.) HCIIOIB3OBAJ
B KaUYeCTBe JIEKAPCTBA OT KOXXHEIX D0oJIe3Hell 6e/10e BemecTBO BOJOKHHCTOIO
CTPDOEHUA — «buiocodbckyio 1epcTb». [lodske eBpoleHcKHe AXXMMHUKHU
XV—XVI BB., 06cykAaa CBOMCTBA «DUI0CODCKOMH MepeTH », OTMEYaIH, YTO
9TO BEIIECTBO «HCUe3aeT» He TOJbKO B KMCJIOTAX M IIeJI0YaX, HO JaXKe B BOJ-
HOM pacTBope aMMuaka. IIpu Harpesanum «punocodckas 1epeTb» CTAHOBH-
JIach JKeJITOH, a Ha X0JIORY cHoBa Oenena. [IpoxkajuBas «IIEpeTh» € yriem,
MOJKHO OBLJIO IPEBPATUTE €€ B cepeBpUCTRIH HAKMI MeTals, 106aBKa KOTO-
poro K MeAHW JaBaJja CILJIaB, I[BETOM TOXOXKHI HA 30J0TO... YTo Ke Taroe
«burocodpckasa mepeTb» ?
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; YepHbIii, KPacHBIH, CHHMIL...

I'peveckuit ucropur u reorpad Crpabon (64—20 rr. Ao H. 3.) IHcan o
JBYX POACTBeHHBIX APYT APYry MOPOIIKAaX KPACHOTO X YepPHOTro IBETOB, KO-
TOPEIE «YMEJBIH DeMEeCIeHHUK IIDOKAJHMBAET B FOPHE C YIJIEM H B KPACHBIH
MeTaJL TIpeBpainaeT». Muoro moaxe, B 1799 r., dpaninysckuit xumux Mo-
3ed JIyu IIpycT yeTAHOBHI COCTAB 3THX BEIIECTB: 3TO OKA3AJINCEH OKCUIBI Of-
HOT'O U TOTO K€ 3J1eMeHTa. YepDHEBIM OKCH TP HATPEBAHUHU BBIJAENAET KHCJIO-
poOA U IIpeBpalaeTca B KPAcHBIH OKCHI, a IpH AelicTBUM pasbaBiaeHHON cep-
HOM KHCJIOThI HA KPACHEII OKcHJ 06pasyeTca TEMHO-PO3OBHII OCAJIOK, 4 pac-
TBOp IpuobpeTaeT roaydyo oKpacKy. YeDHEIN OKCHA KHCIOTA PACTBODAET
6e3 ocTaTKa, 8 pacTBOD TOXe CTAHOBHUTCA rony6siM. Ecau 064 OKCHAA BBICHI-
aTh B PACTBOD AMMHAaKa, TO OHHM pacTBopATcA Hed ciaema. OQuH U3 IOIYUYHB-
IIUXCA PACTBOPOB OyAeT 6ecIIBETHRIM M IOCTENeHHO MIOCHHEET, a BTOPOil cpa-
3y ke OyZeT UMeTh TEMHO-CHHUI 1BeT. YTo JKe 9TO 3a OKCHARI?

Kexrpiil, KpacHEIH, KOPHYHEBBIIL...

C oxkcumoM BsieMeHTa, HM3BECTHOrO ¢ [ADPEBHOCTH, IIPM HAIDEBAHUU
MIPOUCXOJNT HeUTO cTpaHHoe, OOBIYHO OH KPACHEIM, HO IPDHM HATPEBAHUM HA
BO3AYyXe BAPYT KeyTeeT. Ecin 06paboTaTs ero XJI0pHOH H3BECTRIO, TO OH CTa-
HOBHTCA KOPHYHEBBIM. A IIpU IPOKAJIMBAHUK CHOBA AAET IEJYIO FAMMY IIBe-

* TOB: U3 KOPDHUYHEBOI'O CTAHOBUTCHA OPAHMEBBIM, TIOTOM KPDAaCHBIM, 3aTEM CHO-

Ba JKeNTHIM... Korga oH KOpUUYHEBHIH, TO PeardHpyeT ¢ KOHIEHTPUPOBAHHOM
COJISAHOM KUCIOTOM, BRIAENAA XAOP... O KAKOM 9JIeMEHTe UAET Pedh U KAKOB
COCTAB NIPOAYKTOB IIPeBpAIleHUH ero okcuaa?

IToceinka ¢ ocrposa Ileitmon

B 1787 r. nemenkoMy xuMuKy Mapruny Kiaanpory npucnaiu ¢ ocTposa
IMefinon Oennlii MOPOIIOK MHHEpPAJA — OKCH/AA HEU3IBECTHOrO 3JIEMEHTA.
IIpuctynus x ucciaegoBanuoo, Kianpor yeranosua, uro gaxke mpu 2000 °C
MOPOLIOK He MJaBUTCHA, OAHAKO IIPY HATPDEBAHUH HAUUHAET APKO CBETHUTHCA.
Bopnele pacTBODBI KHCJIOT M IeJOYel, «IapcKas BOAKA» Ha IOPOIIOK He
JeilcTBOBaNH Aaxke Ipu xKunAYeHuUH. OgHaxko Kiaanpor, yiaeibadack, roBopui
CBOUM IIOMOIMIHUKAaM: «ECTh y MeHA B 3amace OZHO CPEACTBO, ITePe] KOTOPLIM
u uygo-nopoiok ¢ IeiinoHa yeToars He B cujax». OH UMeJ B BULY KPUCTAJ-
JUYECKHUH TPHUOKCH] CEPHI SO3: €Cclin «HEeNMOAAaloIIuiicA» OKCHUA HarpeBaTh B
peTopTe BMECTE ¢ STUM DeareHTOM, IIojiyyaeTcda OeCI[BETHBIH KDHCTAJIHYe-
ckuit cyinsdar cocraBa I(SO,),. IIpasaa, aToT cyapdarT He BRIZEDKHBAeT
KOHTAKTa ¢ BOJOH! U BRIJEJIAET 0CAZA0K TOTO K€ HCXOAHOI0 OKcHaa — Oesblit
nopoliok. BrocnegcTBUN BHIACHUIOCH, YTO opMysia OKCHAA, KOTOPRIN HC-
crenosan Knanpor, 30,, a reosoru sHaoT 3TOT MHHEDAJ ToJ UMeHeM «6aj-
JesenT». Yo aro 3a okcua?
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Beaspyunas Jekuusa Béxepa

IIpodeccop xumuu TérTuHreHckoro yuusepcurera ®puapux Bémep B
1850—1855 rr. yacTo Bo BpeMsa JIeKI M MOI4a JeMOHCTPHUPOBAJ OIBITHI, A
TIOTOM IIPOCHJI CTYJEHTOB JaTh 00BsACHEHUE TOMY, UTO OHU yBuAeau. OxHax-
Abl OH MMOKAa3aJ IPHUCYTCTBYIOITUM OeCIIBETHOE KPHUCTAINYECKOe BeIl[eCTBO —
aleTaT aNIOMHHHA Al(CH3COO)3, 3aTeM YBJIAXKHUJ €r0 ¥ Harpea B KoJibe Ha

niaaMeHn cnuprToBkH. IlosHeceHHAasT K ropJjaoBuHe KoabGbl BJIa)XHAA CHHASA
JaKMycoBas GyMajkKa cTana KpacHOH. Yepes HECKOIbLKO MUHYT GeclBeTHBIE
KPHCTAJIH B Kon6e IpeBpaTHINCH B 6elblii mopornok. Bénep pasgeni 3TOT
[MOPOIIOK Ha TPpH nopruu. K ogHO U3 HUX OH J06ABUJ PACTBOD IIEIOYH — H
TIOPOILIOK PACTBOPMJICA, KO BTODOil NPHJINI pa3OABIEHHYIO COMAHYIO KHUCIO-
TY, ¥ IIOPOIIOK TOXKe HcYe3. A TPeThIO IOPIHIO TOPOlIKa Bénep cuabHO mpo-
KaJIUJI B TUIJIE, 110CJe Yero BellleCTBO IEePECTANIO PACTBOPATLCA U B IeJIO0YH,
u B KucjoTe. Kaxue peakuun nokasan Bénep cBoum cTymenTam?

Takoit HeB3payHKIii!

CeposaTo-6ennlit okcuz cocraBa 30 BXOAUT B COCTAB TAKUX AparoleH-
HbIX KaMHeH, Kak akBaMapWH U Uaympya. Opannysckuii xumuk IToas Jle6o
B 1895 r. nccaegoBan cBOHCTBA 3TOr0 OKCHMAA M OGHADYIKUI, YTO €CIH €ro
NpeABAPHTEIBHO He NPOKAJUBATE IIPH BHICOKOH TeMiepaType, TO OH JIErKO
pearupyer ¢ 00JBIIHHCTBOM KHCJOT, 06pa3ysA XOPOIIO PACTBOPUMEIE B BOJE
COJM. ITH COJIH, KAK Telleph CTAJIO M3BECTHO, SZI0BUTHI. 3a4acCTyIO0 OHM MMe-
0T CA8JKOBATHIH BKYC (II03TOMY 3JI€MEHT O OZHO BPeMs HA3BIBATH «TJIHILH-
HHEM», OT TPEUECKOro «INIMKHC» — ciaairuii). Oxcug 0 pearupyet TaKxe U
€ pacruiaBaMu Inejioyeif, XOTA YCTOHYHUB B UX KOHUEHTPUPOBAHHLIX PACTBO-
pax. Ecnu 30 npokanuts npu 2600 °C, oH GyfeT pearnpoBaTh TOALKO ¢ GTO-
poBopopoguoit kucygotoit HF... Ocraerca go6asuTs, uro snement 9 B Ilepu-
OfUYECKOH cucTeMe — OAMH U3 GIMKANIINX cocefeil anoMUHUA (II0 KHATo-
Haiu). Kakoil 370 aJileMeHT H KaKOBBL CBOICTBA ero oKcuaa?

U3 cTpansl 3a6doB

B u3yMpyAHBIX KOmsAXx Ha Ypaje paHbIle YacTO BCTPEYAJCA MHHEpAI
TEMHO-KPACHOT0 UM KPAaCHO-KOPHMYHEBOTO IIBETA — PYTHUJI — OKCHJ HOBOTO,
paHee HEM3BECTHOro aJieMeHTa. B EBpomnie OH OBl M3BeCTeH KAK «KPACHBIH
BeHrepcKuit mepa». B 1795 r. Hemeukuit xumuk Maprun Knanopor pemiui
HCCJIeOBATH COCTAB 9TOI0 MUHepasa. JleficTBys Ha Hero BOZHBIMH PACTBODA-
MM KHCJIOT H Ieaoueil, Knanpor He oGHapyun Huxaxoil peakuuu. Torga
Knanpor ucmonas30Bas KOHIEHTPUDPOBAHHYIO CEPHYIO KHCIOTY, B KOTODOI
cTaj HarpeBaTh KPDYIHMHKHM MHHepaja. IlocTreneHHO Bee OHHM mepeInay B pac-
TBOP. Knanpot g06aBuin K pacTBOPY HECKOABKO MPAHyJ UMHKA M YBHIEJ, YTO
pacTBOp cTaa GHOJETOBLIM, a OJHOBPEMEHHO BRIJEJIUJICS BOLOpOxA. CMelIas
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[IOPOIIOK, B KOTOPHIH GBI U3MENbUYEH «BeHTepcKHH ITepi», ¢ TPHOKCHIOM
cepsl S04, on Harpen ero. O6pa3oBanuch GrecTAIIMe KPUCTAIIIL Cyabdara

HEKOero HOBOrO 3jieMeHTa, cocraBa I(SO,),. IIpu KoHTaKTe ¢ BOZOH 3TOT

cynbdaT pasjarajics, BeLAEAAA OCANOK HCXOZHOrO oKcuzaa. Kakue peaknuu
nposea Kaanpot?

PaGora nas py6uHOB?

MN3BecTHO, UTO PYOMH — OZMH M3 CAMBIX CTOMKHX K XHMHYECKUM BO3-
IeHCTBUAM [PATrOIeHHBIX KaMHeil. B CBA3H ¢ 9TUM OAHAMKALI IIOCTYIIHJIO
IpeAIo¥KEeHHe XPAHUTL BHICOKOYHCTBIE M OYE€Hb ATDECCHBHBIE COKHMIKEHHBIHN
drop F,, munxue dToposozopos HF u tpudropus 6poma BrF, B amnynax us
py6uHa. MOXHO JIH 3TO OCYII[eCTBUTH?

Be3 peaKkTHROB

B nma6opaTopuu MMeEIOTCA CIeAYIOIHE PEAKTUBLI: KapboHAT 6apus, Kap-
6onar ceuHna(ll), murpar crpounusa, aurpat megu(1l), rugpoxkcus Kanbusa,
rugpoxcus HukenAa(Il). 3agarue: He NpUMeHAA HUKAKUX AONOJHUTEIBHBIX
XHUMHYECKHUX PeaKTHBOB, HAZO0 HOJYUYNTL OKCHABI O0apusa, ceuHua(Il), cTpon-
uusa, megu(Il), xansumsa, aukensa(Il). Kak sto cnenars?

3aragka KpacHBIX BeIleCTB

B Tpex npobGupkax 0e3 3TUKETOK HAXOASATCA TMOPOLUIKH KPACHOTO IIBe-
ta — 3to okcupx meau(l) Cu,O, okcug pryru(Il) HgO u rerpaokcus cBuH-

na(IV)-guceunna(Il) (PbIZIPbIV)O 4» WY CBUHUOBBIA cypuk. Kak mosxHO omn-
peleJINTh COCTAB COAEPKUMOro MPOGHPOK XUMHAYECKUM MeTOAOM?

YauBUTEJILHBIE OKCHIABI

Hexkwnit metann M, oTKpBITEIH TOABKO B KOHIe XIX B., o6pa3dyeT MHOKe-
CTBO KHCJOPOAHBIX coesunenuii: M,0 (xopmuHeBo-kpacueiil), M,0,, MO,
(o6a sxenTo-gonoTucThIe) U faske MO, (opamxeBo-KpacHbiit). Bee aTu kncio-
POJIHBIE COeIUHEHUS B3aUMO/IeHCTBYIOT C BOJOI, 00pa3yd CUIbHEHIIIee OCHO-
sanue MOH, a okcuau M,0,, MO, u MO3 BA00aBOK BRIJEIAIOT KHCJIOPOA.
B armocdepe yraexucaoro raza M,0 BocniaMeHAETCA, & BCE OCTAJIBHBIE KHC-
JIOPOAHEIE COETUHEHUS BRIAENSAIOT KUCIIOPO/, a CAMHM NIPEBpPAIIAIOTCA B Kap-
Gonaret M,CO,. Uro aT0 32 yAMBHUTENbHBIA MeTasa M?

m Bot Tak 3axmuraika!

B cepenune XIX B. HTanbAHCKHUH XUMHUK Benyudo coobiiui cBoeMy Apy-
Iy, 9TO OOHADYIXHJ UHTEPECHEIE CBOMCTBA Yy OJJHOr0 TEMHO-KOPDUYHEBOTO OK-
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cuza TAxenoro Meranna. Korga Benyuuo HanmpasBmy Ha 3TOT CyXOH OKCH[
CTPYIO CYXOT'0 CEPOBOJIOPO/A, Ta3 BCOBIXHYJ U 3aropeJjics, a OKCHUJI CTaJ uep-
HEIM. HPH IONBITKE IIPUTOTOBUTDL CMECh OKCHIA U CEPBI PACTHPAHUEM B dap-
(bopononuc'rynxe cepa BciblxHyJa. [Ipy gelicTBUM HA 3TOT OKCHA KOHIEHTPH-
POBAHHOM CEPHOI KHCJOTOH CTAJ BBIAEIATHCA KHUCJIOPOXL, & OKCHJ mobesiel.
Ecim TeMHo-icopaneBmﬁ OKCHJ CMEIIMBAJH C KOHUEHTPUPOBAHHOM COJISA-
HOM KHUCJIOTOU, TO BhIAeNANCA XJ0p. O KaKOM OKcHAe coolbinaa Beayuuo?

Brigensercs... Bogopon!

O6GBIYHO P B3aUMOAEHCTBHY ¢ KUCJIOTAMH OKCHALI METAJJIOB MpeBpa-
IIAIOTCA B cOJM ¥ 00pas3yoT BoAy. Ho cyIecTByeT OAMH 30JI0TUCTO-KEITHIN
okcug coctaBa MO, KOTOPHIM CIIOCOGEH PEArMpPOBATEL C KHCJOTOM ¢ BhIAEJE-
HHEM BOAOpoOaA:

2MO + 6H,0" + 4H,0 = 2[M(H,0),]** + H,T

A emme M3BeCTHO, YTO B aToMe MeTasaa M, o6pasyiolero yAuBUTeIbLHEIH
OKCU/I, lr;mee'rca BCETO [IBa 3JIEKTPOHA HAa d-aTOMHBIX opburansax. Kakoii aTo
MeTaJJI?

Beanlii kamMeHsb

B mauane XIX B. pycckue reojiors HamIy B 3abaiikajbe NEeHHBIH MUHe-
pan — 6esblii KAMEeHb, KOTOPBIH He IJIaBHJICA IPHU OYEHE BRICOKOM TeMIIepary-
pe, HO JIErKO BO3FOHAJICH. KucnoTel 1 BofHBEIE PACTBODEI IIe0UYeH HUKAK He
JeHCcTBOBANY Ha GeJIbli KaMeHb faske NpH HarpeBauuu. OH pearupoBaj TOJLKO
C pacIiaBaMM T'MAPOKCHOB IMEJOYHBIX METAJIOB. IIpu IpoKaJIuBaHUU C YT-
JIEM KaMeHb IIPEBPAIAJICA B cepeOpHCTO-0ebli MeTA, KOTOPBIH IIpH CILIAB-
JIEHUHU C MEeAbIO JaBAaJl XKeJIThIH cIias — 6poH3y. Beero aToro 6b110 focTATOY-
HO, YTOGHI Te0JIOTH COOOLININ O HAXOAKe OUeHb LieHHOH pyasl. Karkoi nMeHHO?

Merann Apdsencona

IIseackuit xumMuk KOxan Apdsescon B 1817 r. uayuan cBoiicTBa OKCHIA
HOBOTO XMMUYECKOro aj1eMeHTa ¢ Gopmyiioi I,0. IToT oKcug 6611 6esoro use-
Ta, SJHEPTUYHO B3aUMOJEHCTBOBAJ C BOJOM ¢ 00pa30oBaHNEM CHJIBLHOI'O OCHOBA-
Hus A0H, a ¢ Kkucaoramu fasaya coau. Co IlesodaMu 9,0 He pearmpoBai, B aT-
Mocepe CO, npesparrancs B kap6ornat 3,C04, a IpY CIJIABJIEHUM C OKCHIOM
Gocdopa(V) nasan oprodocdar 3,PO,. U kapbonar, u oprodocdaT nroxo pac-
TBOpsAANCH B Bofe. Koraa nopomok 9,0 BHOCHIIH B IJIaM#A, OHO OKPAIITMBAJIOCH
B KAPMUHOBO-KpacHbIl 11BeT. Kakoii ke oxcug nayuan Apdeencon?

Ilapameasc U «KpPOBh TbIBOJIA»

Bpau un anxummx Teobpacr Ilapamenbc MHOro IyTeIlleCTBOBAN M B
1530 r. npuBes 13 Poccuu B cBOIO J1a6opaTopuio B ropofie Basese kycok Buni-
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HeBO-KpPACHOTO MHHepaja — «KpoBaBuKa». MuHepan IeHCTBUTENILHO OCTAB-
JIAJ «KPOBaBBIil» ClIef — KPACHYIO YepTy HA IepraMeHTe nJn 6esioM KaMHe.
TMomomuuk Ilapanennca, HEBeXKECTBEHHBI MOHAX, PEIUNJ, YTO MUHEDAT U3
Poceuu — 3acTHIBUIAS KPOBb AbsBoJa. [0TOBA cOCTaBHBIE YACTH JEKADPCTB
OPOKATMBAHKMEM COJIEH, OJYIEHHBIX M3 «PYCCKOro MUHEpATa», MOHAX BCH-
KUl pa3 I0JIyJaJl ITOPOIIOK KPACHOTO LiBeTa. CHpeHeBhIE KPHCTAJLIBL CyIbda-
ra u maurpara xene3a(Ill), eaTwiit xjT0pUL xenesa(Ill) mam moutu Gesblit
kap6ouat xenesa(ll) — Bce OHM IIPH HArpeBAHUM B TOKE BO3AYXa IIpeBpalia-
JIUCh B «KPOBaBUK». BpocuB paboTy, MOHaX CTaJ MOBCIOAY PACCKASLIBATE, uTO
Ilapauennc cBs3aH ¢ AbABOIOM. B afpec 3HAMEHUTOr0 Bpatia OCBITANNCDH YT~
PO3BI, ¥ HOYBIO €My IPHUILIOCH TAHHO IIOKUHYThH Basens. YTpPoOM TOJIIa TOpO-
’AH PASTPOMMUJIA M COXKIJIA ero AoM. To TaKoe MUHEPAT «KPOBaBUK» ?

fires

dpannysckue xuMuKu Jlyn Bokjes u Anryan PypKpya He pa3 3amMeya-
7M, 9TO IPK AeMCTBUY Ha MPUPOAHYIO IJIATHHY CMECH KOHIEHTPUDOBAHHBIX
A30THON M COJIAHOM KHUCJOT BBIJENSeTCA UePHBIH [BIM. OHHM pemmnay, YTO
ABIM 06Gpa30BAH HOBBIM XMMMYECKHUM 3J€MEHTOM, U Janu eMy nMA «IITEH»,
4yTO B IIePeBOfe ¢ I'PEUYECKOro 3HAYUHT «JIeTyuMii, KpBLIATBIH». «[IbIM» OKa-
3aJICS OKCHIOM HEKOero 3JeMeHTa, OTBEYAIOINM COCTaBy 30,. 9To BeleCTBO
MMeJIo OTBpPATHUTE/LHBINA 3alaX, MOXOXKUN Ha 3aIlaX XJOpa ¥ OfHOBPEMEHHO

'moarumBiueil peAbKu. IIpu oXJaxAeHUM AbIM IIDEBpAINAJICA B CBETJIO-XKeJI-

TOe TBepoe BeleCcTBO, KOTOPOe pearnpoBajio C KOHIIeHTPUPOBAHHOM COJIA-
HOM KHCJIOTOH ¢ BhIZeJeHHeM XJopa ¥ 06pa3soBaHHEeM KOMILJIEKCHOTO COeAu-
nenus cocrasa H,[9Clg]. Uro Takoe «TITEH» ?

TuapoxcHa MIH OKCHA?

K BogHOMY pacTBOpy conu cepe6pa(l) no6aBuy pacTBOp IEJIOHH. Bri-
Ma; KOPUYHeBBIH OCANOK, KOTODHIH IIOcie OTAeNeHHs OT pacTBOpa M BBICY-
IMMBAHUA IIPM KOMHATHOH TeMmIepaType IO4YepHeJ. Yrobul yAAIUTE BORY,
ocanok crany HarpesaTh npu 100 °C, HO ero mMacca He MEHAJACE. Yro xe
BCe-TaKM MOJYYMJIN — CHAPOKCHL cepeGpa MM ero OKCHA?

Yro aT0?

Ha uyeTripex 6aHKax ¢ OeJBIMK IIOPOINKOOODa3HBIMHM BeIleCTBAMU CTeD-
JMCh IpaBble YACTU ITUKeTOK. OCTAaNOCh TOJBKO: «Oxeng Ka...», «Orxcun
Ka...», «OKcug Ma...» 1 «Oxcuz 6a...». OnpegenuTe XUMHUECKIM crocobom,

KaKHe 3TO BelleCcTBAa.

Pa3sHOI[BETHbIE THOKCHIBI
BeJiblii [MOKCH/ HEKOTOPOTO 3JIEMEHTa CIYXUT TUTMEHTOM CaMOH JIyd-
et GeI0i KPACKM, A OJYYUTH er0 MOXKHO, €CJIN BIMTh XKUAKUH TeTPaxJIo-
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DU TOrO 2Ke 3JieMeHTa B BOAY. YepHBIH [UoKCHA IPYroro 3j1eMeHTa BhI3hIBa-
€T Pa3JI0KeHNe IIePOKCUIA BOJOPOAA ¢ BEIAEJIEHHEM KUCI0DO/a, 8 KOHIEHT-
PHDPOBaHHYIO COJNIAAHYIO KMCJIOTY TIpeBpainaer B xjop. Kopuunessrit OUOKCH]
TPETHEr0 3JIEMEHTa TOXe BRIIE/IAET XJIOP U3 CONAHON KHUCIOTHI, 8 HONYIUTh
9TOT AUOKCHUJ MOXHO, 06pabaThIBast KOHIEHTPUPOBAHHON a30THOMN KHUCIOTOM
KPaCHYIO KpacKy — CyPHK. Besbiii fuoxcuzn ueTBepToro aiemerra, MIPHUPOL-
HbIf MMHepaJs, NpU MPOKAIHUBAHHH C yrjeM AaeTr JIETKOILIABKHI MeTaJI.
Yro ar0 3a BemecTBa?

CTeKoapHOE MBLIO

OTOT OKCHA YEPHOTO I[BeTa MOYKHO HAfiTH B Garapeitike xapmarHOro ¢o-
HapHKa. ¥ Hero mMeeTcs PAJ MOJE3HEIX CBOMCTE. XUMHKH HCIIOJIb3YIOT €ro
KaK OKHCJIHTEJb NP MOJYUEeHHUH B JabGOPaTOPUHU XJIOPa K B KadecTBe KaTa-
JTM34TOpA IIPU MOJY1UE€HHU KHCJIOPOJa U3 IEPOKCHIA BOAOPOAA. DTOT OKCHA
TIPUMEHAIOT KaK OTGeJNBaONyI0 [OGaBKY NpPH BapKe CTEKJAa, oTCIofa ero
CTapoe HasBaHHe «CTEKOJbHOe MBLIO». Kakoit aTo okcug?

OKcuIHEIe KpacKH

Muorune wus OKCHAOB H3BECTHHI JI1O-

AAM KaK KpackM — OeJsible, KpacHHIe, m|{a|{r|loiulep

XesTble, 3eseHble. CymecTByer o Kpaii-

Heil Mepe JBa BUAA OKCHUAHBIX OeJsna, fBa T|E|A| X| T+ H

BHJA «CYPUKOB» ¥ HECKOJLKO «0Xp». Ka-

KHe€ 3TO BemecTra? | T M|II | A|P
T n 3 (6]

EX[A) Cems mumepamxosn T u

Hassanusa MuHEpasIoB 3aKaHUYMBAIOT- AlTliua|l T !l n
CA Ha «...uT». Hamo oTeicKaTs ux B GykK-
BeHHOH! abpakaznabpe (B cKo6kax IpHuBe- M|C|C{K|O|B
AeHO YHCJIO OYKB B HA3BaHUM MHHepAJIa).
Jro aucynndug xenesa (5), «CTEKOIbHOE ElR}O|E|A]|C
MBLIO» (9), «ONOBAHHEIR KameHb» (10),
n P K C

«MarHUTHBIN oKenesHsK» (8), «KpoBa- rpr
BUK» (7), xapGoHaT skenesa (7) u eme
OIWH, ChIDbE AJIA MOJYUeHUs «cepebpa U3
rauHb» (6). YTo ato 3a Munepasbi?
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OTBETBI K I/IABE 4

4.1. B 1808 r. /IaBu nepBbHIM IOJIYYHI Me'ra.rmnqe(i}c b ro o
OKpAIIHBAIOT IJ1aMA B 3eJIeHbIN nBeT. l1pu Harp

6pasyeTca nepokcuz dapua BaO,, xoro-

uit 6apuil 1 ero ok-

cuz. Coequnenna 6apusa
nuu okcuaa 6apusa BaO Ha Bo3ayxe o

phril IpH osiee CHILHOM HarpeBaHuM BhIAEAET KHCJIOPOA:
2Ba0 + 0, = 2Ba0,

2Ba0, = 2Ba0 + 0,7

OJIAHOM KHCJIOTE TToJIy4aeTCA COJIb —

una 6apua B c € "
Tlocnie pacTBOPEHUA OKCHE, ) e wuonarol,

xopug 6apusi, KoTopas B BOJHOM pacTBOpe pearupyer ¢
oGpaays ocagoK cyabdaTa dapus:
BaO + 2HCI = BaCl, + H,0

BaCl, + H,S0, = BaSO,l + 2HCI

4.2, IIpespalneHus COJaH MeIH OTBEUAIOT PEaKIIUAM.
CuS0, + 2KOH = Cu(0H),| + K,80,

2Cu(OH), + 2NH,0H = Cu,0) + N,T + 5H,0

Cu,0 + H,80, = Cul + CuSO, + H,0

4.3. Ilapanessc MOJTYYHJ COeJHHEHNA PTYTH. IIpu cnabom HarpeBaHHH

HUTPATOB PTYTH obpasyeTcs OKCHJ PTYTH KPACHOT'0 IBeTa:
9Hg(NO,), = 2HgO + ANO,T + 0,1

Hg,(NO,), = 2HgO + 2NO,T

ficTBMeM Imesouell ocakjgaeTcs
M3 BogHOro pacreopa Hg(NOy), mon peuc i

JKeJIThIM OKCUJ PTYTH:
Hg(NO,), + 2KOH = HgOl + 2KNO, + H,0
sreauu KOH paer uepHBIH Ocanok, CO-

obaB
A nquHUTpAT FUDPTYTH TIPH 1 T :
Mt U3 AKEJITOTO OKCHAA U MeJIbIaHIINX KaneJjex PTyTH:

CTOH
Heg,(NO,), + 2KOH = HgO! + Hgl + 2KNO, + H,0

HpPI HarpeBaHHH OKCH] PTYyTH pasJjaraeTrcsa u pPTYTh HUCIIapsAaeTcs.
2HgO = 2HgT + 0,7

i eTcs
IIpu meiicTBHH Ha OKCHA PTYTH XJIOPOBOAOPOJHOA KUCJIOTHI obpasy

OUXJOPUJ PTYTH — CyJeMa, cJ1a0bIi 2JIEeKTPOJINT:
HgO + 2HCl = HgCl, + H,0
81
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4.4. IlIkoNMbHUKH HMenH Aeno ¢ puxpomatom ammouus (NH 4)2Cr,0,,
KOTODEI CONEPMHUT a30T B CTEIEHH okucaenuda —III u Xpom B cTemneEyn oxme-
nenua +VI. Topamas cnuyka BesBasa Hauamo CaMONpPOM3BONILHON BHYTDH-

MOJIeKYJIﬂpHOﬁ OKHCJIHTENbHO-BOCCTAHOBATEILHOM Pe€aKLNH C BelAeJCHUEM

PACKaIeHHBIX YACTHYEK OKCHAa xpoma(Ill) Cr,04:

(NH,),Cr,0, = N,T + Cr,0, + 4H,01
4.5, CnnaBnenusii KODYHJ — OKCH/J aJIIOMHHUSA A1203 (MaTepnan Tur-

Js1) B3AaUMOJENCTBOBAN C pACILIABOM AUCynbpara Kanus, obpasys cmech
CyIb(ATOB ANIOMUHAA B Kalusi, TOXE pacIaBlIeHHYIO!

Aly0; + 3K,8,0; = Al,(SO,), + 3K,S0,

4.6. CeuHnOBRIE GenHIa (uMHKOBEIX BO BpeMena Hukus emnle He 6bL10) —
9TO AUTHADPOKCHA-Kap6oHaT ceuama(ll) PbZCO3(OH)2. Ilpu ero marpeBaunu

IIPOUCXONHUT Pa3JIOkKEeHHE BEIlleCTBA C YACTHUHBIM OKHCICHHEM CBHHIIA KHC-
JIOpozioM BO3AyXa M 00pasOBAHMEM TETPAOKCHAA cBrHUA(IV)-nucBunma(ll)
(Pb3Pb!V)0,, unu caurnosoro cypuka Pb;O, — spko-kpacHoro nsera:

Pb,C04(0H), + 0, = (PbIPbI)0, + CO,T + H,0
CBUHIIOBHI cypHK HCHOJIL3YETCA KAK KPACHBIH ITHIMEHT.

4.7. PyGHH — 5TO OKCUE ATIOMUHKS AL,O

CHJa XpoMa Cr203, a candup — TOT XKe A1203, HO OKpallleHHBIN NpUMecaMu
OKCHIIOB TUTAHA U eJle3a, COCTABA TiO2 " Fe20

3» OKPAIlIEeHHBIX IIDUMECHIO OK-

q°
4.8. Tlpespamenus okcuna Maprauna Mn,0, nepegator peakun:
Mn,0; + H,80, = MnSO, + MnO,! + H,0
2Mn;0; + 4H,S0, = 4MnSO, + 4H,0 + 0,7
Mn,0; + 6HCI = 2MnCl, + 3H,0 + CL,T

4.9. ¥enTnit okcug — ato Oxcup Bucmyra Bi,O,, a Gembtit — okcuz

CYDPbMHEI Sb203. Peaknun, nporexasurue TIPK HCCIeSOBAHUM ITHX OKCHIOB,
TAKOBHI:

Bi,0, + 6HCI = 2BiCl, + 3H,0
Sb,0; + 6HCI = 2SbCl, + 3H,0
8b,05 + 2KOH + 3H,0 = 2K[Sb(OH),]

4.10. Benensrit okcux — 3710 okcuz xpoma Cr,0,4, naomuii senensiii pu-
CYHOK Ha CTEKJle M KePaMHKe, a YepHBIH — OKcua ko6Gansta CoO, npespa-
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- X JIH-
maromuiicsas NpH 06KHUre Ha IOBEPXHOCTH CTEKJA B ADKO-CHHUU MeTacH
KaT KobajabTa CoSiOa.

roM.
4.11. BokJyeH He IepemnmyTas o6pasibl BelleCTB, OH onmﬁcs:c OBMA(?I:IHBHO
[epen memoncrpanueii croiicts Cr,04 OH, NO-BUAUMOMY, cm»zncmmno o
65l YAAJIHUTE JIETyHUHe IIPHMECH.
TPOKAJJHUJ ITO BEIIECTBO, HTO : 3 >
Kgnenumﬁ Cr,05 us-sa nepecTpodKH CBOeil KPHUCTANINIECKOH Cprngfn
aCTBOPaAM KHCJI
IOCOGHOCTEH IO OTHOILUEHHIO K D
TepsieT PeaKIMOHHYIO C or ¥
menoueit. Takoit Cr,04 MOKHO IIePeBECTH B COJNHEHNS, pacTBOPUMBIE
e, TOJNBKO CILJIABJIEHHEM € AUCYIb(HATOM KANNA MM CO IEJI0UBIO:

Cr,05 + 3K,S,0, = Crz(SO4)3 +3K,S0,
Cr,0, + 2KOH = 2KCrO, + H,0

4.12. YaaneHne [UOKCHAA yIIepOAa U3 BO3AyXa IPOU3OIIJIO B Pe3yIbTA-

Te peaKIHi:
p 2Na,0, + 2C0, = 2Na,CO, + 0,7

4Cs0, + 2C0, = 2Cs,CO; + 50,7
4.13. Oxcunn xenesa, KOGaILTA M MapraHua UMeIOT cileayomue (op-
myasi: (FellFel))0,, (Co'ColH0, u (Mn"Mnih)O,.
Oxcup ceunna orBedaer dopmyrne (PbiPb!V)0,. Ou pasnaraercs mog

ZeiiCTBHEM KOHIIEHTPHPOBAHHOM a30THOM KUCJIOTHI:
(PblzleIV)O4 + 4HNO,; = PbOzl + 2Pb(NOy), + 2H,0

Bce YKAa3aHHbIe OKCHABI IIDH HArpeBaHUH pasjararTcsd, BbIAEIAA KHC-
Jopoa:
2(Fel'Fell)0, = 6Fe0 + 0,1

2(Co'CoiH0, = 6Co0 + 0,1
2(Mn""Mn{")0, = 6MnO + 0,7
2(PbPb!¥)0, = 6PbO + 0,7

4.14. 310 6511 oxcug nuaKa ZnO. Peakiuu ¢ ero y4yacTHEM TAKOBBI:
ZnO + 2HCI = ZnCl, + H,0
Zn0 + 2KOH + H,0 = K,[Zn(0H),]
Zn0 + 4NH, + H,0 = [Zn(NH,),(OH),
Zn0 + C = Zn + COT

HHHK IIpY CIIJIABJEHHH C MeIbIO AA€T JJATYHb.
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4.15. i
15. 910 okcuzabr menwn, uepHbIA (CuQ) M KpacHBIH (Cu,0). Peakuun
C MX YYaCTHUEM OTBEYAIOT YPABHEHMAM:

4Cu0 = 2Cu,0 + 0,1
Cu,0 + Hy80, = Cul + CuSO, + H,0
CuO + H,80, = CuS0, + H,0
Cu20 + 4NH3 + H20 = 2[Cu(NH3)2](OH)
6ecuBeTHRLA
4[Cu(NH,),}(OH) + 8NH, + 2H,0 + 0, = 4{Cu(NH,),J(OH),
TeMHO-CHHUH
CuO + 4NH, + H,0 = [Cu(NH,),}(OH),
TEeMHO-CHHHUI

4.16. ITpu o6paboTke KPacHOTO CBMHIIOBOTO CYpPHKA (PbEIPbIV)O XJIOp
w 4 )
HOU U3BECTHIO ONYUALTCS JUOKCH CBHUHIA PbO, xopuunesoro usera:

IIpy, IV
(Pb3Pb™")0, + Ca(CI0), = 3PbO, + CaCl,,
KOTOPBIN IPU HarpeBaHUH aaer OKCHJIBI CBHHIIA Pa3Horo cocraBa M IiBeTa:

290—320 °C 9
PbOZ\) (PbIIPva)03 390—420 °C (PbngIv)O‘t 530—550 °C PbO

KOPUYHEBRIHA OpaH’XeBhIiA KPACHBEIH xKe i
JITBII

,IIHOKCH;I CBHHILA PEaTHPYET C COJAHOL KHCJIOTOH ¢ BbI€JICHUEM XJIOpa:
PbO, + 4HCl = PbCl, + Cl,T + 2H,0

. * 11
11 11 K 2

.
PBIA IIABUTCA TOIBKO IpU 2700 °C u pearupyer c TDHOKCHIOM CEPBI:

Zr0, + 280, = Zr(S0,),
Zr(S0,), + 2H,0 = Zr0,| + 2H,S0,
4.18. Tlpu varpeBanun Al(CH4CO0), nporekaer peaxuus:
2AL(CH4CO0), + 8H,0 = AL,O, + 6CH,COOHT

ObpasosaBrImit
CA OKCHJ ANIOMUHHA Pearu

PYeT co e -
TAMH B BOJTHOM DacTBOpe: SeoRaN H xeeno

Al,O; + 6HCl = 2AICL; + 8H,0
AL, 04 + 2NaOH + 3H,0 = 2Na[Al(OH),]
Ilocsie npokanuBanus Al,O4 TepsieT XMMUYECKYI0 AKTHBHOCTS,
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4.19. Jle60 uccaenosas cBoiicTBa okcuaa 6epunausa BeO:
BeO + H,SO, = BeSO, + H,0
BeO + 2KOH () = K,BeO, + H,0
BeO + 4HF = H,[BeF,] + H,0
4.20. KnanpoTr uccnefoBas JUOKCHA HOBOTO XMMHUUYECKOrO 3JIEMEeHTa TH-

TaHa (HA3BAHHOTO TaK B 4ecTh THTAaHWH, IADHUIEI AYXOB OIPUPOALI — 3Jb-
dos). Ouokcua Turana TiO, pearupyer c KOHIIeHTpupoBaHHOH (96% -Ho)

CepHOM KHCJIOTOH M C TPHOKCHAOM Cepbl C IIOJNYyUEeHUEM cyabdara THUTA-
ma(IV):
TiO, + 2H,S0, = Ti(S0,), + 2H,0
TiO, + 250, = Ti(SO,),,
ROTOprI DU KOHTAKTe C BOJOH BBIZIENAET OCAA0K JHOKCHAA TUTAHA!
Ti(SO,), + 2H,0 = TiO,! + 2H,S0,
duoseToBaA OKpPAaCcKa PaACTBOpA IIPX BHECEHHH B HETO IHHKAa 06ycnonne-
Ha ORHCJIHTeJIbHO-BOCCTaHOBHTeJIbHOﬁ pea}cuneﬁ:
2Ti(SO,), + Zn = Tiy(80,); + ZnSO,,

npuBoAsiiteil K 06pa30BAHHI0 KATHOHOB rutana(lll). OgHOBpEeMEeHHO IMHK
pearupyer ¢ CepHOIH KHCIOTOMH:

Zn + H,SO, = ZnSO, + H,T

4.21. Her, 3T0 IpeiioKeHNe HEIPHEMJIEMO, ¥ BOT II0YeMY. Py6un obna-
JaeT BCEMH XMMUYECKMMH CBOHCTBAMH [POKANEHHOr0 OKCHAA AJIOMHHUA
Al,O,, KOTODHIIl HEe pearupyeT HH ¢ KMCIOTAMH, HH CO IeJOYAMH. Ha nmero

23 y :
neficTBYIOT TOJNBKO TPH BemecTBa — GTop F,, rasoobpasHsiit GTOPOBOAOPOA
HF u tpudropus 6poma BrF,. Jru BemecTsa 1peBpaaioT pybuH B TpudTO-
puz amomuauA AlF B COOTBETCTBUHU € PEAK[UAMHU:

Al,0, + 6HF = 2AIF, + 3H,0
2A1,0, + 6F, = 4AIF; + 30,7
2A1,0, + 4BrF, = 4AIF; + 30,7 + 2Br,T

4.22. Oxcuasl MOXKHO HOJYYHThL OPOKaiWBaHMeM Kapbonara Gapud,
kapbonarta cBuHUA(II), HUTpaTA CTPOHIIUA, HUTPATA menu(Il), ruapoxcuaa
Kaubpiud, ruapokcuaa aukens(ll):

BaCO, = BaO + CO,T
PbCO, = PbO + CO,T

[nasa 4. OcHdensie u amgomepibie oxcudse — pooumeny 2udpoKcudos 85




2Sr(NQg), = 28r0 + 4NO,T + 0,7
2Cu(NOg), = 2Cu0 + 4NO,T + 0,1
Ca(OH), = Ca0 + H,01
Ni(OH), = NiO + H,0T
4.23. Ytobnr 06HapYRUTD oxcun menu(l), mago obpa6orate mopmum

Kaxaor
AOT0 U3 TPeX BElIeCTB PACTBOPOM aMMMaKa, ¥ Cu20 PacTBopurcsd, obpa-
3yA KOMILJIEKC: o

C —
. u,0 + 4NH,; + H,0 = 2[Cu(NH3)2](OH)
CTAllbHBIE BEILECTBA OCTAHYTCA 6 i
; e3 maMeHeHui. Yro
Mex Ay co60d OKCHA PTYTH M OKCHI CBUHIA, b
PUDPOBAHHOM a30THOM KHCIOTOM. OKCHy PTYT
X0Opomo paCTBOPUMBIM HUTPAT PTYTH, A CBHH
OCan0K AMOKCHJA CBUHILA U PACTBOPHMYIO CO

Hazno o6paboTaTe UX KOHIEHT-
U IIPEBPATUTCH B GeclBeTHHII,

IIOBBIH CYPHUK — B KOPUYHEBBIHI
JIb — HUTPAT CBUHILA:

HgO + 2HNO, = Hg(NO,), + H,0
IIp1, IV
(Pby Pb™)0, + 4HNO, = PbO,| + 2Pb(NOy), + 2H,0

4.24. 9ro xKucnopogHbIe coeaunerusn neaus Cs,0, Cs,0,, CsO, u CsO
KOTODBIE PEarupyior ¢ I ? ceasion A
BOZOH ¥ AMOKCHAOM YII€POAa CAeAYIOIIM 06pasom:

Cs,0 + H,0 = 2CsOH
+ 2Cs,0, + 2H,0 = 4CsOH + O,
4Cs0, + 2H,0 = 4CsOH + 30,7
4CsO4 + 2H,0 = 4CsOH + 50,7
Cs,0 + CO, = Cs,CO,
2Cs,0; + 2C0O, = 2Cs,C0, + 0,7
4Cs0, + 200, = 2Cs,CO, + 30,1
4Cs0; + 2C0, = 2Cs,CO, + 50,7

4.25. Benyuuo coobman o OHOKCHIE CBMHIA,
CUJIBHOTO OKUCIITEIIA:

3PbO, + 4H,S = 3PbS + 50,7 + 4H,0
PbO, + 2S5 = PbS + S0, T
2PbO, + 2H,80, = 2PbSO, + 0,1 + 2H,0
PbO, + 4HCI = PbCl, + CL,T + 2H,0

IIPOABJIAIOIIEM CBOHCTBa
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4.26. 3ro oxcun Tautana(ll) TiO, xotopriit o61afaeT BeICOYaMIIeN BOC-
CTAHOBUTEIbHOMN CIIOCOGHOCTBIO M [I03TOMY BhIZeNfAET BOAOPOX IPY KOHTAKTE
¢ BOJOi1, TTepexola B npousBonHoe TutaHa(IIl).

4.27. Bpi HaiileH MUHEPAJ KACCUTEPHUT ( «OJOBAHHBIM KaMEHb») COCTA-
Ba Sn0,, KOTOPHIH pearupyeT ¢ PACIIIABAMH Iejodei ¥ BOCCTAHABIMBAETCA

[0 MeTaJj1a [pH TPOKANTUBAHUH C YIJIEM:
SnO, + 2KOH = K,SnO, + H,0
Sn0, + 2C = Sn(x) + 2coT
4.28. Apdeencon usyuan oxcup autua Li,0, koTopei#l pearupyer ¢ BoO-
Ioi, TUOKCHUIOM yrJjiepoJa ¥ OKCHAOM docdopa(V) creayomum o6pasom:
Li,0 + H,0 = 2LiOH
Li,0 + CO,= Li,COq4
6Li,0 + P,0,, = 4LizPO,
4.29. «KpoBasuk» — 3To muHepan remMaTut Fe,05. Conm sxene3a npu
NPOKAJMBAHUY DA3/IaraloTcs TAK:
Fe,(SO,); = Fe,0, + 380,T
4Fe(NO,), = 2Fe,0, + 12NO,T + 30,7
4FeCl, + 30, = 2Fe,0, + 6Cl, T
4FeCO, + O, = 2Fe,0, + 4C0O,T

4.30. DyileMEHT «IITeH» — 3TO, IO-BUAMMOMY, GBI ocMMi (MeTasn mjia-
THHOBOM TPYIIbI, OTKPHITHIN B 1804 r. CMUTCOHOM TernnantoMm). Ocmuit —
eIUHCTBEHHBIN 31eMeHT, o6pasyomuil TeTPAOKCH] 0sO, (remmeparypa

nnasnenus 40,6 °C, remneparypa xunesus 131,2 °C). Jro coeanHeHue pe-
arupyerT ¢ CONSAHON KUCIOTOM:

0s0, + 10HCI = H,y[0sClg] + 2C1,T + 4H,0
4.31. Tuxpoxcus cepebpa He CymiecTByeT, IPH Peakiuy Obii HOJydYeH
okcuz cepeGpa Ag,0:
2AgNO, + 2NaOH = Ag,0 + H,0 + 2NaNO,

4.32. BecieTHbIE HOPOIIKH — 3TO MOTYT GbITh oKcuA Kanus K,0, ok-

cug xansrnua Ca0, oxkenn maraua MgO u oxkeunp 6apusa BaO. IIpu KOHTaKTe ¢
BOZOM BCe 3TH OKCHIBI IPEBPAIIalOTCH B THAPOKCHAbI, Cpeja CTAHOBUTCH
cunpHomenouroi 1iua KOH, Ba(OH), u Ca(OH), n caabo1ieI0uHOHA B caydae
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Mailopac'rB:)pnmoro Mg(OH)2. Oxcup xamenusa opu o6paboTke pasbarieH-
HOM CEPHOH KUCNOTOH AaeT ocafok cyabdara Kanbus CaSO 4 AnesTudnka-
g::c ::;gnsanr;);c:rc S;:ITL AONOJHEHA UCUBITAHMEM OKPACKHU INIAMEHH: IIPH
e, R, OO Pf[:IHI:)eI}-ICI/IK KaJIus BO3HUKAET QHOJIETOBOE OKpAILIHBA-
PacHoe, 6apusa — 3eJIeHOBATOE.
4.33. Peus uger o CEAYIOIINX NUOKCUAAX: AUOKCUA TuTaHa TiO,, AroK-
CHR MapraHua Mn02, ANOKCHJ CBHHLA Pb02, JOUOKCHUT OJIOBA Sn02. ’

4.34. 310 aAuokcuA Maprauma MnO,,

- iﬁ& Bejéaa Kpacka, KOTOPOH MOJb30BAINCH B CTAPHUHY KHUBOITUCIBI

s T 0, UTOORI HA UX OCHOBE, 106aBHB KPACHLIE, CHHUE, JKeNThle, 3eJIeHEle

) 'I;‘)o CBI,IIILKG Bemeﬁc'raa —— NHUTMEHTHI, IOJYYNTh TOHYAHIINE OTTEHKH LBETa —
noBele Genniia, MMeroIue

, I[1€ COCTaB PbZCO3(OH)2. B nacrosimee Bpems

BMe
HOBEI'I;O(I:IHX HCHOTB3YIOT NUHKOBELE OeTuia (U3 OKCHAA IHHKA ZnO0) u Tura-
3 AUOKCHUAA THUTAHA T102). B uncno cameix gpeBHux KPacCOK BXOOHUT

TJINH
s mo(anromocnnmca'roa — TNPHDPOIHEIX COEJMHEHHUIl ATIOMHHMS H KpeM-
1 1'[ *Pa IPUMEHANIACH B MKOHOIIUCH H [/ POCITHCH (PPECOK B MOHACTDI-
I;{)He.( 0 COZEPAaHUIO OKCHIA JKeJle3a XKeIThle OXPEI JeIATCA Ha 0GbIKHOBEH-
CBETJI0-KeJITEIE 10 LBETY), B KOTOpHIX 12—14% Fe, 0, n xeneso-ok-
c
HIHEBIE (30JI0THCTO-IKEITOrG usera), rae yxe 70—75% Fe203. Cymecrsyer
M KpacH — %
3a(I[I)) ;al IOXII)I? 9TO JKeJIe3HBIH CYPUK, TEeTPAOKCHUL Auxenesa(lIl)-mxeme-
, (Fe Fey )O,. CBuHUOBHIN cypuk («rony6unas KpoBb») — KpacHasi
K
pacrca,I;daBec';‘IHasivyxce TPHU TBICAYH JIEeT; 3TO TeTpaokcui ceuuna(IV)-au-
CBUHIIA
na(Il) (Pb,Pb )0, (cM. 4.6). Opanxeso-xenTas KpacKa ¢ Ha3BaHUEeM
«Mac —
b CHKOT» 9To okCHA cBMHNA PbO. Hakonen, urnpoxo ussectuas Kpa-
8 «XPOMOBad 3eJIeHASI» — ITO OKCHI xpoma(IIl) Cr,0,.
4.36. Munepans:: onupur FeS,, nmuponoaur MnO,, xaccurepur SnO
marserur Fe, O 3
30, TemMaTur FeZOa, CUAEpUT FeCO3 n 60KCUT A1203 -nH,0.

Taaea 5

COJIU: XUMUYECKHH XOPOBOJL

«Bce coIM COCTOAT M3 KAKOH-TH60 KHCIOTHI H KaKOH-TH60 menoqﬁ... % &
STHX OBYX YHHBEDCAJLHBIX MPHUHIIUIIOB COCTABJIEHEI BCE Te€la MUDa», — IIH-
cay HeMeLKH# XxuMHUK ¥ antexkaps Orro Taxenuit 8 1680 r. B peaknuax Kuc-
JIOT ¥ KHUCJIOTHBIX OKCHIOB C OCHOBAHMAMH M OCHOBHBIMM OKCHAAaMH, IIPH

'MHOTMX IDYTHX OOMEHHBIX B3auMoAeicTBuAX 006pas3yrTCA COeAMHEHN, Ha-

3pIBaeMble coyiamMu. Coll — 39TO KPHCTALIMYECKHE BeIlecTBa, IIOCTPOEHHEIE
M3 HOHOB. B BoJe M APYrHX NOJISIDHBIX DACTBOPUTENSAX COJMH PACIajarTCH
(zucconuupyior). Eciu ke KpHUCTAJAIM4YeCKOe BeljeCTBO COCTOUT U3 MOJe-
KyJ, CBA38HHBIX MEXXMOJEKYIADHBIMA XMMHYECKMMH CBA3AMH, TO OHO K
ypcay coJsieii He OTHOCHUTCH, 9TO MOJIEKYJISIDHOE COeIMHEHWe TAKOro THIIa,
kak guxyopuzn prytu HgCl,. MonekyniapHEIe COEAHHEHU, B OTIUIHE OT CO-
neif, B BoJe BedyT ce6sA Kak ciabble 5JeKTPOJUTHI U [IOYTH He PACIafaloTCH
HAa MOHBI.

ITepBoit M3BECTHOH JIOAAM COJBIO OblIa [TOBapeHHAas, WIH KaMeHHad,
conp — xyopun Hatpus NaCl. ITosxe cranu U3BeCTHBI HAIIATHIPD (xn10puz
ammonusa NH,Cl), cona (xap6onar marpusa Na,CO,), moram (xap6oHaTr Ka-

mua K,COj,), ranuiiHas cenrurpa (Hurpar kanua KNOj), 6ypa (rerpabopat

narpusa Na,B,0,) u apyrue conu.

IlBeTHAsA COMB

Xopua HaTpus, BEIAEIAAChH U3 BOLHOTO DacTBOpA, obpasyer GecIBeT-
Hble KPUCTANIB Ky6uueckoil ¢opMel. A moueMy IIOBapeHHas COJb 6pIBAET
po3oBoii? IIpu KAKMX YCIOBHAX KPHUCTA/UINYECKUH XJIODMA HATPHA npuob-
peraer cuHHH 1BET?
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ITapanokcansaEIil rHAPOIH3

HNasecTHo, uTO CpesHME (HOPMAJILHEIE) COMH, 006pa30BaHHbIE CUIBHBIM OCHO-
BAHNEM U CHJIbLHOM KHCIOTOH, BKJIIOYAIOT KATHOH-HEIPOTOMUT ¥ AHUOH-HEIpo-
Tomut. Cilef0BaTeIbHO, OHM He IOABEPraloTCA rUApOIHay. Beerna i aTo Tak?

Beproane u ero coas

B 1786—1788 rr. dpaunyackmit xumuk Kiox JIyn Beprosne sanuManca
U3yJeHNeM AEHCTBUA XJI0pa Ha BOJAHBIE PACTBOPHI THAPOKCUAA KATHS. IIpony-
CKas IIOTOK ra3a yepe3 pacTBOD NPH KOMHATHOI TeMmeparype, Beproie Huye-
ro OCOOEHHOTO He 3aMETHJI, €CIM He CYMTATH TOTO, YTO T'a3 ABHO IIOTJIOIIAJICS
pacTteopoM. HoO mOTOM, MOBTOPHB TOT K€ OIBIT C TOPSYUM pactsopom KOH,
TI0CTIe OXJIAXK/ICHUA CMeCH XMMHK OOHADYKUJI Ha JHe cocyAa GecIiBeTHbIE KPHC-
TaJIIbl HEU3BECTHOI Cou. OThUNLTPOBAB COJIb ¥ BLICYIIINE ee Ha BO3AYXE, Bep-
TOJLIe CTAJN PACTHPATh KPUCTAIUIBI B (hapdopoBoil crynke. Pasnanca cuabpHBIH
B3pBIB! YueHOMY 060KIJI0 JIMII0, BEIPBAJIO tbapdoposrIil mecTUK U3 PyK... Bep-
TOJLIE TIPOBEJI ellle OAWH ONBIT C HEA3BECTHOH COJBI0 — M0BGABUJ K HeHl KOH-
LIeHTPUPOBAHHYIO COJIAHYIO KUCJIOTY. M3 KONGHI CO ¢MechIo cTan BRLAEAATHCH
xJy0p. Kaxye xuMudecKkye peakyuu oCcyInecTBU PpaHIy3CKHE XUMHK?

«JlyTuast ¥ cuanHEHIIAT CONB»

Tax M. B. JJoMOHOCOB Ha3BIBAT KeJIe3HbIH Kynopoc. B 1763 r. on pexo-
MEHJ0BaJ IOJyYaTk 3TO BEIIECTBO CHeAylomuM o6pasom: «IIpexknge ero Ha
OTHE OTKMUTAIOT, & IIOTOM HECKOJBKO HeJeJb Ha BOJBLHLIN BO3AYX MOA JOMKID
U conuLe pacceinaioT. M korga peixa u pskas 6yaeT, To, pa3MeNbYMB, BRIMBI-
BAIOT €r0 B YHUCTOH Bozje... Boxy BRIBApHMBAIOT, IOKA CBEPXY MEPEOHKA MO-
ABUTCA» . Paciuudpyiite aty sanucs JIoMoHoCOBA.

«9T0 3a yepTOBmMMHA!»

B 1888 r. dppannyackuit xumux dpancya Payas 3akmiouns napu ¢ apy-
FOM, TOXe XHMUKOM, UTO CMOXXET IePEHECTH YaCTh BOJABI M3 CTAKAHA C YUC-
TOit BOJO B CTAKaH C BOAHBIM DACTBODOM COJIH, HE IOAHMMAS KoJnakKa, Ko-
TOPBIM HaKDPBITEI 00a cTakaHa. Ofa cTakaHa HOJ KOJMAKOM ITOCTABHJIM B
KJIaI0OBKY ¥ onevaTanu Aeepb. Korga yepea Hefiemo Beps BCKPBLIN, TO YBH-
AeJH, 9YTO 06bEeM YNCTOH BOABI B CTAKAHE YMEHBIINICH, a 06beM pacTBopa co-
71, Hao6opoT, yeenuuniacs. [Ipyr Payns B uaymiaenuu BOCKJHMKHYJI: «YTO 34
dJeproBiinHa!» Kak ke 00BACHUTL CTPaHHOE ABNIEHNE?

Coap 119 KHCIOTEI

Pycckue anrexapm spemen HMpana TI'posmoro ais MONyYeHUA CepPHOH
KHCIOTBI DACTBOPAJH B BOAE CYAbMaThl KaduA M AJIOMUHUA, YIapUBAIH
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pacTBOp A0 00pa3oBaHMA GeCIBETHBIX KDHUCTANI0B, OTHOUILTPOBHIBANIHN UX,
CYIIIMJIM, PACCHINAB KPHUCTAJJILI Ha IPOTHBHSAX, 4 3aTeM HAarpeBad B PETOD-
Tax (puc. 6), U3 KOTOPBIX OTTOHAJCA « KHCJLIN CIUPT» (TaK B TO BpeMA Ha3kl-
BaJI¥ CEPHYIO KUCJO0TY). OOBACHUTE BCE 9TH ONEPAIINH.

KpucTaannueckoe 3JeKTPHYECTBO

HaBecTHO, YTO CcTATHYECKUH 3JIEKTPHYECKHH 3apAk MOKHO NOJVUYUTD
TpeHUEeM AU3JIeKTPHUKOB (HanpuMep, IJIACTMAcChl UM KyCKa AHTApH) O Cy-
XYI0 TKaHb Hau 6ymMary. MoKHO ¥ MEXaHWYEeCKUM IIyTeM HadJeKTPHU30BATH
COJIM, KPUCTAJLIB! KOTOPBIX UMEIOT HOHHYIO CTPYKTYpPY?

Xumuueckue GoKycrr

DoKyCcHUK cobpan spuTeneil — jao6uTeleil XUMHUHU U IOIPOCHJ BCEQOIIETO
BHuMaHuA. OH IoKa3aJ BCEM TeMHO-()HOJIETOBbIE KPHCTAJJIBI XPOMOKajue-
BBIX KBA4CIIOB, PACTBOPHAJI MX B BOJE U MPOJEMOHCTPUPOBAJ (HHUONETOBBIN pac-
TBOpP. 3aT€M OH MPHJINAJ K 3TOMY PACTBOPY GECLBETHYIO KUAKOCTh, U PACTBOP
cTaJ U3yMpyJLHoOro mneera. Jlo6aBMB K HEMY ellle OAHY >KHAKOCTb, TOXKe Gec-
[IBETHYIO, OH IIPEBPATHJ 3€JIEHLIH PACTBOD B »KEJITHIH. 3aTeM OH IIPEeBPaTHI
JKeJITBLIN PACTBOP B OPAHXKEBLIiT, JOOABMB HOBYIO 6ECIIBETHYIO dKMJKOCTE... Ha-
KOHeIl, K OpaMKeBOMY pacTBopy ObLna go6aBieHa GecliBeTHASA HUIKOCTD U3
YHUCJIa YKe YJACTBOBABIIHUX B ONMBITE H OJHOBDEMEHHO — JUATHJIOBHINA adup
(C,H;),0. " TyT BCe yBUzenN B KoJibe ABa CI0A KUAKOCTH, OOJUH N3 KOTOPBIX
6b11 ApKO-rony6oro nBera. Kakue sxke peakiui n1poBe PoKYCHUK?

3aragounkni IUXJIOPHN

Jla6opaHT 0OHAPYKHUMI B ITKady XUMHYeCKOi JabopaTopuu 3amevaTaH-
Hy10 6aBEKY C KpUCTAJJIaMH 3eseHoro nsera. Ha GaHKe COXPaHMIICA JHIIb 00-
PBIBOK 3THKETKM cO cJa0BoM «JIuxmopui...». Korga on 6pocun IienoTrky
KPHCTAJIIO0OB B BOAY, TO 00pasoBaJicA PacTBOP (hHOJETOBOTO LIBETA M U3 KHUJ-
KOCTH HAYaJU BHIAEAATHCA NY3LIPHLKH rasa. CIyCcTA HECKONBKO CEeKYHJ KU/~
KOCTh CTana 3eleHo-KopuuHeBoil, IIpu no6aBaeHWH 3e€I€HBIX KPHCTAJJIOB
«IUXJOpUJa» B BOJHBIA pacTBop cyiabdara memu(Il) CuSO, Bmaennnnc?
KPYNUHKHM MeTanaudecKoil MeAu, a pacTBop cTan 6Goiee cuHuM. Kakoii
«IUXJ0OPUL» ObLT B 6aHKe?
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Kamens n3 Tecta

V4yeHUK IITYKATypa KAaK-TO Pa3 YCIBIIIAJ, YTO THIIC NpPYU CMENINBAHKYU C
BOJIO Yepes HEKOTOpPOEe BPeMs IIPeBpALaeTCsa B KaMeHb. OH CMemIan nopo-
LIOK NPUPOAHOTO FUICca — JUTUApaATa CyabdaTa KalbIus CaSO4 . 2H20, HO
3aTBepPAEBAHHNA CMeCH TaK U He Joxjganca. Crapiiue Apys3ba O6bACHIIH, UTO
3aTBEPAECBAET TOJNBLKO anebacTp (KMEeHBIN, UIH «CTPOUTEILHBIMN», THIIC).
Kax sTo mpoucxoaur?

Onacras ceanTpa

Ha 6auke c aMMuauHOH cenuTpoit (HUTpaToM amMonusa NH 4NOg) Grina

Hajgnucs: «Octoposkuo! Bapeisoonacuoe BemecTro!» Korga HUTPAT aMMOHUA
CTAHOBHUTCA ONACHBIM?

Toppkasa Boma

ITpopox Momuceii, kak mosecTByeT Bu6ius (HUcxon, XIV, 5—21), Ben ua-
paminbTAH U3 Erunta yepes 6esBoanyo nycteinio Cyp. HsMyueHHBIE Kax/0i1,
OHHM C TPYAOM AOOPANUCEH 0 MeCTHOCTH Mepp, HO OBHADYKUIN, UTO BOJAA KC-
TOYHUKOB 3[€Ck FODbKAA X IHUTh € HeBO3MOKHO. W BosponTanu ouu Ha Mo-
ucesd... Ho Bor moBesies1 npopoky GpOCHTE B BOAY BETKH pactyuiero B3y ge-
peBa. U — uygno! — Boza crana mpuroxHoii ans nuthal Uro xe IPON30NILIO?

CBHHIIOBOE 3epKaIo

Cyabdua cBMHIE — OPaKTHYECKW HEPACTBOPHMAS COJb TeMHO-0yporo
uBeTa. OJHAKO MOXHO BBIJEIUThH €T0 M3 PACTBOPA C MOJyYeHHeM 3epKalib-
HOH noBepxHocTu. Kak aTo caenars?

Oree3aiuTabIe Geania

Ecian K HUHKOBBIM OesniaM [06aBHTh COTb KapboHAT MUHKA ZnCO3, aTa

Kpacka npuobperaer CBOHCTBA AHTHUNUpPEHA (OTHESAIUTHOTO BeIlecTRa).
Yem aT0 06ycaoBIeHO?

Hamoxmmuii 06paser

Ha 3aBop opraHMuecKkoro cMHTe3a IPHBE3IH BEIECTBO B repMeTHYHO 3a-
KDPBITBIX GaHKax, HO 6e3 3THKeTOK. JJOKYMeHThl HA 3TO BEIECTBO noreps-
JIHCh 10 sopore. Ha cxnapx npucnanu na6opanTa, 4To6s! B3ATH npoby 1 ompe-
A@IHUTE COCTAB MIOCTYNHBINETO peaKkTUBAa. JlaGopaHT, BCKPBIB OfHY M3 BAHOK,
OTCHINAN B XMMHYECKUH CTAKAH HEMHOrO (esoro mOpOIIKA M OTIPABHUJICA B
COCEHUHN KOPIyC, T/le PACIO/arajach aHATNTHYECKAH naboparopusa. Bue-
3aIIHO MOMIeN JO¥ /b, ¥ Ha NPo0y BellecTBa IONAJI0 HECKOJbKO KANleIb BOALL.
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JlaBopaHT IOYYyBCTBOBAJ, KaK CTAKAH C PEAKTUBOM CTaJ TropA4YuM. Bapyr Be-
LIECTBO BOCIIJIAMEHUJIOCH, OT HEOXKHUJAHHOCTH JAa6OPAaHT BHIDOHUJI CBOIO HO-
my. Crakad pa36ucsa, OCTATKH BellleCTBa JOrOpPaJH B JY:Ke, OCTaBIIelCA OT
JOMXAsA, OT OCKOJKOB CTEKJa pacTeKalnucek OeloBaThle CTPyiku. XuMu-
KY-aHAJUTUKY MPUIILIOCh CAMOMY CXOAUTH HA CKJIAX U IPUHECTH IOPLUIO
HEHU3BECTHOTO PeaKTHBA Telephb Y:Ke B TIIaTeJbHO 3aKphITON ckiasaHKe. IIpn
MOJKUTAHNN BEINECTBO 3aropejoch, OCTATOK IIOCJe CT'OPaHUA IIPEACTABIIAI
coboit oxcu Kaabuua CaO. Kaxoil HemsBecTHEIH peakTHB 6b1J Ha cKIafe?

Kucasiii 0cTaATOK

K opaH:keBOMY BOJHOMY PacTBOPY AHXpoMarTa Kanusa nobasuiu Gecrser-
HEIM BOAHBIN PACTBOP HUTpAaTa CBHHIla. Beiman :entwiit ocagaok. Ilocsne Toro
KaK OH IOJHOCTBIO ONYCTHJICA HA AHO COCYJa, & KHAKOCTH IPOCBeTJesa
u crana GecuseTHOH, B pACTBOD MOTPYSHJIH CHHIOKI JIAKMYCOBYIO OYMaKKYy.
1 ona BHe3anHo nokpacHena. O6bACHUTe HabII0aeMble ABJIEHNA.

TaiiHa «KpacHO# PTYTH»

«IToxnuieHa KpacHasa PTYyTh — IeHHBIH CTpaTerHyYecKWHd MaTepuasa 1 pa-
IHOAKTHBHBIH MaTepuali!» — 3aroJoBKH nNogo6HOTrO pojga mecTpean Ha CTpa-
HUIIAX raseT u ;KypHaaoB B cepeaune 90-x rr. XX B. YUro Ke Takoe «KpacHas
PTYTh» — BHIYMKA KYDHAJHCTOB WK PeajbHOe XHMHUYECKOe BEeIIeCTBO?

Kamenn Copeas

B 1877 r. ¢paumnyscknii umxkenep-xumMuk MHopsk Copenb 3aHuUMAaICA
TeXHOJOrWel HOBBIX cOpPTOB 1eMeHTa. OQHAMKALI, TPOBOAA CUHTE3 XJIOPUAA
MAar"Hus, OH A00aBJIAJ K TyCTOM BOJHOH CYCIEH3MM OKCHAA MAarHusA NOp-
IUAMHK COJAHYIO KHCJOTY. BApPYT ero BHI3BAJIH IO CPOYHOMY JeJy, ¥ OH IIO-
exas B 6aHK yJIaKHBATh CBOM (huHAHCOBRIe Npobiemel. Ha ciegyroomuii geHs,
BCIIOMHHE 0 HE3aKOHUEHHOM OmkiTe, Copens mocnenrua B 1abopaTopuio. A Tam
€r0 BCTPEeTHJIa CTPaHHAaA KapTHHA: COCYJ CO CMEeChio TPDECHYJI, & ero COAePKU-
MoOe IpPeACTaBIAI0 coboit Gennlil KaMeHb, OYeHb TBeDALIA U HepacTBOPHUMAEIH
B Bojle. BriocieAcTBHH OKA3aJ0Ch, UTO 3TOT DeJiklii KaMeHb — XOPOIIHH OT-
JEeJIOUHBIM MaTepHuas, ero MOKHO MAJHTH M CBEPJUTH. UTO 3Ke MPOMIOUIIO
B Jaboparopuu Copenn?

CrpamBbIi 3amax

Ha cknage yaobpenui jnesxkan sanac Kkapbamuga (MOYeBHHBI) B Hymark-
HBIX MemKax. Kpeima cknajga nporexkana. K KoHny geTa KIaJOBIIUK IOYYB-
CTBOB&JI, YTO B MIOMEII[EeHHH IIOABHAJICA 3allaXx aMMuaka (a xkapbamMuy He max-
Her!). He maxmer ammuaxkoM Hu cynepdochar, HE U3BECTKOBaA MyKa, KOTO-
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pPblé TOXe XPaHUJINUCh Ha CKJaze... BumsumMo, BUHOBHMKOM aMMHMaYHOTO 3ama-
xa 6611 Kap6aMua. UTo ke ¢ HUM Cay4Ymiocs?

«Typeuxuii kKynopoc»

Tax raswiBanm BemiecTBO, KoTOpOe 0 1725 r. BRoamaM B Pocenio u3 3a-
MODCKHUX cTpaH. B 1725 r. nponssoacTBo «Typenxoro kynopocas 6uL10 opra-
HH30BAHO HA META/IyPrU4YecKUX 3aBofax Ypaja. ITO BeLlecTBO HOIyYasiu
[IPOKaINBAHNEM MeTajla U cephl Ha Bo3ayxe. ITomyuanm Gennlit TBepAbIi
npoaykT. Ero o6paGaTeiBany BofoO#, ynapuBaiy pacTBOp M BhIAEIATIH rony-
6ule kpucrawnnl. Eciu 6enbiit mpogykT NPOKAJHUBAJIN, TO HA BO3J[yXe OH IIpe-
BPAIaJICA B YEPHBIA OKCHU] ¥ BRIENAN ra3000pasHbIM JUOKCHL CepPbl U KHUC-
JopoA. Apabckue anTxuUMHKHN, n06aBIga K feOMy IPOAYKTY BOAHEIHM pac-
TBOp aMMUAKA, M0Iy9ann YAUBUTENLHOR KPACOThI TEMHO-CHHHUE DACTBOPHI.
Hemenxwuit yuensiit Auapeac JIu6asuii cuurai, uro BOJHBIH PACTBOP «TypeIl-
KOro Kymopoca» «IpeBpalllaeT» KeJe3Hble TBO3JAY B MeAHEIE... UTO Taxoe
«TYPeIKUH Kymopoc» ?

Yymeca OUMCTEHR

BrinycKHUK XMMHUYECKOTro KOMIeKa Ty IHI epBoOe 3aJaHUe — OYHC-
TUTh (UIBTPHL C HOPHUCTHIMU CTEKJISHHBIMU neperopofgkamMu (puc. 7) oT
0CagKOB JHOKCHAA MapraHIa M XJOpHUaa ceped-
pa. 3ananve GbJIO BHIMOJHEHO ycmemiHo. Kak
3TO yAAJIOCH CAeJIaTh?

He cnemmu!

YTo6sl TPHUrOTOBUTL CyJbdar sxenesa(ll) Q

FeSO4 6es mpumecu cyabdata wenesa(lll) ITopucras
CTEKJISAHHA&A
Fez(SO4)3, XUMHK IIPOBeJI peaKINio »ejes3a C IepPeroposKa

pas3baBieHHON CepHOM KMCIOTOM, MOTOM BHITIA-

DuIbLTPYIOIU THTEND

DHJI [IONy4YeHHBIH DACTBOD, a BIaX(HBlE KpHC- Boponka

TaJJk BHCyIIuI. Ho pesyabrar paborbl oxa-

3ajcsa HeyIOBJETBOPDUTENbHEIM: IIpHM AobaBie- IIpo6xa

HUH THOLIMAHATA @MMOHUA K DACTBODY NPOGHI .

BEIlleCTBA KUAKOCTh OKPACHUJIACh B KPACHHIH
IBeT — a 3To Npu3HaK npucyrcTsus Fe,(SO,),!  puc. 7. @UAbTD ¢ MOPHCTOMH
B uem 6bly1a omunGra XUMuKa? CTeKJISHHOM Neperopoaxoi

Kpyrosopor ammuaxa

B 1840 r. aHramiicKkue WHMXeHePHI-XUMHUKH TIOJOMKMIM HAYAIO TIPOU3-
BOACTBY BelllecTBa, 63 KOTOPOro He MOryT 0GONTHCH MHOTHE OTDACIH po-
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MBINLIEHHOCTH. M H2EeHephl CMEINAN aMMEaK, JUOKCH] YIJepoja U BOAYy U
DOJYYMIN HEKYI0 KHCIYIO Coab. Jlo6aBUB K pacTBOPY 9TOU COJNM XJIOPHA HAT-
pHs, OCAAUIN HOBYIO KUCIYIO COJIb, KOTODYIO 3aT€M OTAEJIHNIN OT MUAKOCTH
duUILTPOBAHMEM U cJerka npokaauau. Tak moayuyunsaocs To caMoe BeleCTBo,
6e3 KoToporo He o60THCHL B IPOMBIILIeHHOCTH. HO aTO elle He Bce. Huna-
KOCTBH Tocje (pUILTPOBAHMA 00paGoTany raieHo# HM3BEeCTbI0 U BBIAEIUIN
aMMMAaK, KOTODBIfl CHOBA HMCIOJIbL30BATM Ha MepPBOi cTaguu mporecca... Ka-
KOe BeIecTBO MoJydanu aHriuiickue xumuku? Uro coboit mpeacraBadnn
[IPOMEXYTOUHbIE IPOAYKTE — KHUCJbIe CONnu?

«Conenbie» HA3BAHUA

IToBapeHHAS COIh BXOAUJIA B COCTAB CAMBIX APeBHHUX JIEKapCTB, el npu-
IUCBHIBATH IleJeGHble CBOMCTBA, OUHMINaloIiee U Ae3WH(PUIUpYIOlIee AEHCT-
pue. C MaBHUX IOP MOAMEYEHO, YTO [OBADEHHAA COJIb PA3HBIX MECTOpPO}Aae-
HUH MMeeT pa3Hble GUOJOrMYECKHe CBOMCTBA: CaMasA B 3TOM OTHOIUEHUM TIO-
nesHas — Mopckaf. B «Jleue6HuKe-TpaBHUKe», u3gaHHOM B Poccum B
XVII B., HanucaHo: «J[Be CYTH r0J1, OJHY KOIIaJa¥ U3 I'OPhl, a APYI'YIO HaXo-
AWM B MOpE, 4 KOTOpasA U3 MOPS, Ta JIyTYH, a KPOMe MOPCKOU COJH Ta JYT-
yu, Koropad 6enas. A Kakue reorpadruiecKne HA3BaHUS BKJIOYAIOT YIIOMH-
HaHHeE 0 COau?

' O6Haxas MeTaI

Hamareips HCIONB3YIOT IPH IIaiilke METAINIOB AJSA TPaBJI€HHUA HX TO-
BepxHocTu. Ha ueM OCHOBaH 3TOT IIpouecc?

CrapMHHRI penenT

B crapuHHOM KHHWIe Ha CTpaHUIle, 3aJMTON YEePHHUJIAMH, OCTAICA CIe-
OYIOITHI TEKCT:

«IIpu KpUCTALIM3AIMH U3 BOAHOIO pacTBopa 6ucy1b(uTa Kaausa Ipouc-
XOZHT ... (3ammuto) Na,S,0, + ... (sanuTo) ... Harpuesyio conp nupocepHuc-
TOM KHMCJOTHL HOJIYyYaloT IPH HOMOLX peaknuu ... + 2NaHSO4 (k) = ... +
+ 2002T + H,0. Buure 100 °C coxb pasnaraerca: Na,S,0, = ... (3a1110)>».

BoccTaHOBUTE CTApDHHHEINR TEKCT, epeBefsd ero Ha COBPeMeHHbI XUMHU-
YeCKHUH A3BIK.

Ilouemy OHM Pa3HOTO IBeTa?

Vuurenp mokasan Ha ypoke ABe 6anku ¢ xaopunom xpoma(Ill): B ogHo#
fHLIO KPUCTALINYECKOe BelleCTBO KPaCHO-(DHOIeTOBOTrO 1[BeTa, BO BTOPOH —
3e/eHble KPUCTALIB. Kak, MCHoab3yd TOJbKO AUCTHUAINPOBAHHYIO BOAY,
OIpeReNUTh, IMEIOT JTM KPUCTAJJIEL PA3HOTO IIBEeTa OAMHAKOBRIA COCTAB?
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Taitra nponapmero Bemecrra

Y Hauwmnalomero Ja60paHTa NPUKIOYMIACE Ieas cepusa Heygau. OH
[IOCTABUJ B CYINMJBHBIA INKad KPHCTAIB THAPOKAPGOHATA AMMOHMS
NH4HCO3 AJld CYNIKH, BKJIIOYMJ HarpeB. Yepes uac JaGOpaHT OTKpPBLI

mKad, a TaM — IycTas YallKa, BellleCTBa KaK He 6uIBa1o. OH pelus mepe-
KPHUCTAJLUIH30BATE HUTPUT aMMOHHA NH4N02, cran Bo6aBaATE ero K KHUIA-

Ieid BOJe M YBU/E BhlJieJieHre KaKOr0-TO ra3a, Heu3BeCTHO OTKY/a B3sBIIIe-
rocs. UapacxonoBas Bce 3amacel cou, a Ha AHe cocylia ¢ KundAmeil Bogoit —
HU KpHCTaJIIHKaA. [loche ox/akfeHuas HUTPHT AMMOHHSA TOXKe He obHapy-
JHUJICA, B cocyse Oblna oxra Boga. Ilocae Toro mopyuwau Ja00OpaHTy Bbije-
MuTh nuaHaT ammoEua NH,NCO u3s Bogxoro pacrsopa u MOJY4YUTE €TI0 B CY-

xoM Buje. OH BHIIADUJI PACTBOD JOCYXa, 4 CYXOH OCTATOK OKA3AJICH Kap-
6aMuioM (NH,),CO. ITomorure naGopauty pa3obpaThCA B IPHYHHAX He-

yaad.

Crpannoe ncuesnoBenHe

B 1890 r. memenkuii xumuk Teogop Kypnuyc nsyuyan xuMuueckue cBoii-
CTBA HUTPHUTA HATPUSA NaNOz. OnHaXXABI OH HarpesJ A0 KUIEHHUSA BOJIHBIH

PacTBOp 3ToM conu u xaopuaa ammonus NH 4Cl. 3aTeM crai ero BeImapuBaTh

AO NOABIEHUA NepBbIX KpucTainoB. Korna Kypuuye npoananusuposan ux,
OKAa3aJ0Ck, UTO OH IOJYYUJ YUCTHIN XJIOpHA HaTpua. OCTATOK pacTBOpa TO-
K€ BhINAPU/IM — U CYXOif OCTATOK TOXe OKA3aJCs XJOPHIOM HATPUs! Kyp-
OUYC 3aMeTHJ, YTO BO BpeMA HATDEBAHHA PACTBODA NaNO2 u NH,Cl Brizge-

JIAICHA KAKOR-TO ras (BuaumMo, Bo3ayx?). Kyaa e nesanmnce HUTDPUT HATpUA
U XJIOpUA aMMOHU?

He noayunaocs!

B s1a6opaTopuy HAKONMIOCE BHAYKTENBHOE KOIMYECTRO BOJHOTO PACTBO-
pa XJIOpHAa aJIIOMHHUA AlCl3. B nesnsax 3KOHOMMM peaKTHBOB BGBLIO pelIeHo

BRIIEIMTH 3Ty COJIb, YTOOLI MCIOMB30BATH ee HMOBTOpPHO. CHauaja pacTBOp
BRIIADUIHN, HOJAYYHB BJIAXKHEIE KDHCTAANLI XJIODHAA AJNIOMHHHS. 3areMm
B4y HBIe KDUCTAJLIBI IPOKAANIHN B HhaphopoBoil yalIKe; IPK 9TOM HAYAJIOCH
BhIieJIeHre 6esloro AbiMa (BIasKHAsl CHHAA JAKMYCOBAS 6yMa)KKa B 5TOM
«ABIME» NOKpacHesa). ITorom Genslii AbIM UCUe3, M DU MOBEITIIEHHY TEMIIe-
PaTypel CTajl BEIAEAATLCA AP, KOTOPHIH BHISHIBAJ IOCHHEHHE GE3BOIHOTO
cynpdara Meau(ll). OcraTok mocie npokanuBanus He pacTBOpAJICS B Boje,
He B3aWMOJEHCTBOBAN ¢ Pa3GaBIEHHEIMM PACTBOPAMM KUCJIOT K mesiover.
OueBuanO, 3T0 He 6BLT XJODHA AMIOMUHMA... UTo ke 34 BEII[eCTBO MOJYYH-
JIOCH BMECTO Hero?
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f Heynaunslii cuHTE3

Kax monyuuts cyabdug anoMuaua? Q, aTo IpocTO: CTOUT TOJLKO B3ATH
pacTBOD XJIOPHJA AJIOMHHHA U JOOABUTH CyabGul HaTpHA... Tak u CABJAIH.
Ho B koabe Beinag GeJblif CTYyJeHHCTHEIH 0CcajoK, a ellle IOABHUJICA KpalHe He-
IpUATHHIH 3amax cepoBogopoAa. Uro e npousouio?

H raa, ¥ ocaaok

CylLecTBYIOT JIM COJH, PEAKIHH KOTOPBIX H CO ILeJIOYbI0, ¥ C KHCJIOTOR
JaioT raszoo6pasHbele IpoAyKThI? I MOKHO JIM HAWTH TAKyIO COJb, KOTOpad
BEIIEJAET OCANOK KaK IPU B3aUMOJEHCTBHU CO IeJ0Ublo, TaK U IpH obpa-
6oTke HUTpaTOM cepebpa?

Coan nns yMEIBAHHSA

B JpeBHOCTH IIOAM HMCIOAL30BAIM JJISi CTHDKH H MBITbA [JPEBECHBIH
yroJjn, 30Jy, MODCKO# Iecok, MeJ... B cocraB Mrlia, ROTOpubIM MBI
MOJIbL3YeMCH CerofHsa, BXOJAUT XOPOIIIO H3BECTHAA COJIb OPraHUYECKOH KHCJIIO-

Tel. Kakasa uMeHHO?

PacTBop A4 noGeantens

Ha npakTHYeCKOM Type FOpOACKON XHMHUUECKOH OJMMINAJALI €r0 yuacT-

" HuKaM GBLI0 JaHO 3afaHHe: IPHTOTOBUTEL pacTBOPH A, B u B, B KOTOPBIX OHI

coJepKaNuch clelyioiue BelecTa: 5% KapboHaTa Icamga u 7% cynedara
xpoma(Ill)-kanus (pactBop A), 5% HuTpaTa cepebpa u 3% XJaopuaa JUTHA
(pactBop B), 5% wuoauaa xaaus u 6% uoxara kauusa (pactsop B). K yAuBIIe-
HUIO 6GOJeJbINMKOB, HOOEAUTENEeM OKAa3aJICA YYACTHHK, MPUTOTOBUBIIHU
TOJILKO OAMH pacTBop. IIpaBuJLHO JH 5T0?

B uem pasauna?

Xumuru XVIII B. ¢ TpyZIOoM, HO BCe K€ OTJIWYAJHN APYTr OT APyra IoXo-
JKHe IO cBoHcCTBAM BelllecTBa. HU aHAJUTHUYECKOH XHMHUU B CerOAHAIIHEM
MOHMMAHHUH, HU TeM 6oJiee CIIEKTPOCKONMUYECKHX MPHOOPOB TOrJa He OBLIO.
Jla 1 MHOTHe OOBIUHEIE PeAKTHBEI COBDEMEHHOIO XMMUKA GBI HEM3BECTHHI
B Te BpeMeHa. KakuMu cmocofaMu MOTJIH BOCIIOJB30BATECA COBPEMEHHHUKH
JlomonocoBa u JlaByasbe Ajd TOro, uTOOLl PA3AHUUATE: a) coay u 6ypy; 6) mo-
BAPEHHYIO COJIb ¥ HATUATHIPE?

LMl HioxaTearHas coJb

B pomanax nucareneit XIX B. To U Aesi0 MONAJalOTCA ONHCAHHUS CIEH,
Ie JaMaM, JHITHBIIMMCH UYYBCTB OT CHJIBHOI'O HEPBHOTO IIOTPACEHUA (HMJIH
IIPOCTO OT AYXOTHI), AAIOT BAOXHYTh U3 QJIAKOHUYHKA ¢ HIOXAaTeJLHOH COJIBIO.

Kaxkasa aTo conn?
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Coan mMpoTHB TapakaHOB

YT06b1 M36aBUTHCH OT TAPAKAHOB, YACTO IIPUMEHSIOT caMofenbHbIe TIPHU-
MaHKH, cojiepkalnue rerpabopat HaTpua — 6ypy. Tpoe IMKOJbHIKOB PEILH-
JIM 3aHATHCA ITHM IOJIE3HBIM JenoM. OZHAKO BeIecTBa, KOTOPHIE OHU Ma-
BJIEKJIM U3 JBYX GAHOK C ONMHAKOBhIMM 3TUKeTKaMHU «TeTpabopar HaTpus»,
ABHO OBLIN Pa3HBIMM: GeCHBETHBIE KDHCTAJLIE, PACILIBIBAIOINMECH B YKUJ-
KYI0 Maccy npu cnabom HarpeBaHuH (yaxe npu 64 °C), u Geblil IOPOIIOK, KO-
TOPHIY HE ILTaBHUTCA NPHU MPOKAIUBAHUHK (BILIOTH A0 740 °C). IToackakure
OIKOJNBHIKAM, Y€M OTJIMYAINCH APYT OT APYTa B3ATHIE HMH BEIeCTBA.

Kpacora Metpo u Muoroe apyroe

OnHa U3 pacnpocTpaHeHHBIX COJEll MCIIONB3YeTCs AJIs OTAETIKH CTAHIIMI
METpO, & TaKe B [I0OBCEAHEBHOM paboTe MIKOJI X MHCTUTYTOB. DTy COJb IIPUMe-
HAIOT, YTOGHI [IOJIYYUTH CTPOUTEIHEII EMEHT... O Kakoil oMM HAeT peus?

Couxn aasg Tecta

Hemeuxwnit xumuk Kctyc JIubux mzobpes He TONBKO 6yIbOHHEIE KyOH-
KH, HO U [IOPOLIOK JJIf IIOJIy4YeHHU IBIIIHOTO TeCTa, Ha3BAHHBII ero HMeHeM.
Kaxue conu Bxoauam B cocras «mopomka JIubuxas ?

M=uumoe ¢uacko Anpu Myaccana

Ppannyscrkuit xuMmuk Myaccau
Ha saBTpak Kyman Kpyaccan
U rosopun: «C HepaBHUX TIOp
Mensa unTepecyet ¢gTop.
Omnacen oH ¥ BpejeH,

Ho s ymoM He GegeH...

Buepa (yBHI, Kakoii nosop!)
Brnrounn g anexTponuaép,

Ho onniT He yaancs.

ITorom s moramancs:

ChIpBEM CIYHUIa KHICIOTA.
OHa cna6a u Tak unucra,

YTo He IPOBOAUT TOKA!

Ho s Beas xumMuk-goxal
HobaBun kanus propuz,

U Bor — ympaMEIii grop aeTut!s

C Tex nop TBepAUT yUEOHUK CKA3KY
IIpo MyaccauoBo «(puacko»...
Hagaiite, He Apa3HuTE,

B yem geno, o6bacuauTe!
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OTBETHI K IIABE 5

5.1. YUnucras nosapenHas coakr NaCl 6ec-

IBeTHa U 00pasyeT KpHCTaLIbl KyOuueckoi ¢op-
Ml (pHc. 8). «JlenukarecHasd», UJIH «LapcKady,
[IOBApEHHAas COJIb MMEET HEXKHO-PO30BBLIH IIBET
¥ OpHATHBIA apomar. OHa COAEPXHUT MHUKDPO-
CKOIIMYEeCKHEe BOJOPOCY, MIONABIIINE B Hee NIpU
KPHCTANIM3AUMN U3 BOJBI COJIAHOTO O3€epa.
BerpeuaeTcsa U CHHAA HOBapeHHAdA c0Jb. B pu-
pofie KAMeHHAaA COJIb TAKOTO I[BeTa — Gosbuias
pPEAKOCTb. A B J1a60paTOpPUH MOJYYUTh CHHHMI
XJIOpHJA HATPUA HeTPyAHO. Jlyg 9TOr0 B IJIOTHO
3aKPRITOM COCYJe HarpeBaloT cMeCh MeTaJlJIHu-
YeCKOro HATPUA U XJOopujaa Hatpuda. Mertann
criocobeH pacTBOPATLCS B coiau. IIpH 2TOM aTOMBI HaTpHUsA NPOHHUKAIOT B
KPHCTAVIMUECKYIO DEeIIeTKy, cocTosamyio u3 noHos Na* u Cl7, m «mocrpa-
HMBAIOT» ee, IpeBpaIasich B KATHOHBI HATPHA. A 0cBOGOJUBIINECH DJIEKTDO-
HBI Pa3MeIlaloTCcA B TE€X y3JiaX KPUCTANINUYeCKOH pelieTKH, Ie [oJarauioch
6561 HAXOAUThbCA XJOPUA-asnoHaM. Takne HeOOKIUHBIE Y3Jbl PEIIeTKH, 3aHA-
ThIe 3JIEKTPOHAMH, HA3hIBAIOT BAKAHCUAMY, MK F-leHTpaMu (OT HEMELKOro
cioBa Farbe — mper). Ilpu oxja)JeHUM KpHUCTajlja HeKOTOpble F-meHTpbI
06 beAMHAITCA, 00pa3ysd acconuaThbl, BEaiouawinque or 10 go 1000 aromos
HaTpusd. B 9TOM M cocTOUT MpUYMHA NOABJIEHUS CUHeH oKkpacku. B nmpupox-
HOM MMHepaJje raaure (KaMeHHOM conu) F-meHTpHI 06pasyioTcs moj AeHcT-
BHEM M3JIyUeHUs, COMPOBOMKIAIOIIEr0 PAJNOAKTUBHEIE IpeBpalieHusd. UnTe-
pECHO, YTO IIPU PACTBOPEHHMHM CHHEN KaMeHHOI cosHu B Bojie o6pasyeTcs Gec-
I BETHBII PaACTBOP XJIOPHUAA HATPHUS.

5.2. Ecau BecTrt 06paGoOTKY TaKO# COMIM, KAK XJOPHJ HATPHA, B dKECTKMX
yeaousax (npu remneparype 500 °C u gaBnesuu 1 Mlla, ¢ npumMeHeHreM BO-
IIBI B BHJe neperperoro napa), To NaCl rugponnsyerca. Xa0poBOAOpOA HAYN-
HAeT YAANATHCS C IapOM, U TapaJOKCaNbHBIH I'IIPOJIN3 CTAHOBUTCA ABBIO:

NaCl + H,0 —— NaOH{ + HCIT

Puc. 8. Kpucrannel kKaMeEHOH
coJiu (rayiuTa)

5.3. Ha xonomy ujerT AUCMYTAlUA XJopa A0 XJODPHI- MU THUIOXJO-
pUT-HOHA:
2KOH + Cl, = KCl + KCIO + H,0

B ropsueM pacTBOpe IIEJOYX PeaKIUNA JUCMYTAllMK IPUBOJUT K 06paso-
Banwmio xaopuza kanusa KCl u xnopara kanus KClO4 (6eprosieroBoii conn):

6KOH + 3Cl, = 5KCl + KClO,4| + 3H,0
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IIpu pacTupanuu KClOg4 B cTynKe, Kyaa MOIJIz IONACTb BOJOKHA LEJLITIO-
710361 (QHUILTpPOBAJIbLHAS 6yMara — YCJIOBHO YIiiepoj), IPOMCXOAUT B3PhIB:

2KClO, + 3C = 2KCl + 3CO,T
ITpu Baaumopetictsuu KCIO, ¢ HCI BrifenseTca x1op:

KClO, + 6HCI = KCI + 3CL,T + 3H,0

5.4. OTKur KaeT BOIMOXMHOCTh YaJUTh H3 MHPHUTA FeS, uacTb cepsr mo
peaKIuaM:
FeS,=FeS +S; S+0,=50,T
IToxn mosxeM NPOUCXOAUT MpeBpalleHue cybbuza xenesa FeS B cybgar:
FeS + 20, + TH,0 = FeSO, - TH,0
INoaBnenne prkaBUMHBI — METAruApoKcHAa xenesa FeO(OH) — mpu-

3HAK MOJHOro mnpespaieHusa FeS B iKenesnnlii Kymopoc FeSO 4 ¢ TH,0 u Ha-
uajyia okucaenus xenesa(Il) o sxemesa(Ill) mo peaxuu:

12FeSO, + 2H,0 + 30, = 4Fe,(SO,), + 4FeQ(OH)

Kak Tonbko 00HapyKHUBaNN PXKABYKHY, H3BJIEKAJH BOJOH cyabdaT Ke-
nesa(Il). ITonyueHHBIH pacTBOp ymapuBajad [0 HAYANA KPUCTAJIM3ALHH
(«mosiBMeHHe mepenodHKu» ) FeSO 4+ (H,0.

5.5. JlaBreHne DapoB BOABLI [OJ KOJNAKOM OTBEYAET AABJIEHHIO IIApOB
BOZABI HaJl uyncToil Bojoil. ITockonbKy JaBieHHe MapoB BOAEI HaJ, pACTBOPOM
COJIN MeHbLIIe, TO YACTL MOJIEKYJI BOABI M3 Hapa GyAeT NepexoguTh B PACTBOD,
yBeIu4uBas ero o0’beM. YORUIL MOJIEKYJI BOALI B IIape HAYHET MOMOJHATHCS
HOBBIM HCIIAPEHHEM YHCTOH BOABI.

5.6. IIpu ynapuBaHWM pacTBOPa, SKBHMOJAPHOTO IO CYJIb(ATy Kaaus
H cynbdaTy aNoMHHESA (COAepIKaIlero OAHHAKOBRIE KOTHYECTBa 3THX COJeil,
B MOJIAX), KPUCTAJLIU3YIOTCA AJMIOMOKaJIMEBhIe KBACIBI — ABOMHAS COJb CO-
craBa KAI(SO,), + 12H,0. IIpu sarpeBaHuu KBacLbl passaraloTes ¢ o6paso-
BaHUEM CEPHOI KHCJIOTHI:
2(KA1(SO,), - 12H,0} = 8H,S0, T + 21H,0T + K,SO, + AlL,0,

5.7. B HEKOTODHIX CIyYadAX ITO CTAHOBUTCA BO3MOMXKHBIM. Hampumep,
[IpY PACKAJIKIBAHUY KPHUCTa/LIa GTOPHAA JUTUA MEHBIITHH 06JIOMOK, KaK Ipa-
BHJIO, IPHOOPETAET OTPULIATENBHLIN 3apA/, a GOJBIINI — HONOKUTEeNbHEIH,

5.8. POKYCHUK UCITIOAB3OBAJ PeAKIIHHU:
KCr(S0,), + 6KOH = K,[Cr(OH),] + 2K,S0,

3eseHnIi
2K;[Cr(OH)g] + 3H,0, = 2K,Cr0, + 2KOH + 8H,0
EeNThIH
2K,Cr0, + H,S0, = K,Cr,0, + K,SO, + H,0
OpaHKeBhIH
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ITepokcuA BOAOPOAA PearHpyeT ¢ JUXPOMATOM Kalusd B cpexe adupa u
JaeT MepOKCOKOMILJIEKC COCTaBa [CrO(02)2{(CzH5)20}] roJiyboro nBera:

(@]
|
/CI‘R_O (CZH5)2
o'l 1o
\O O/
5.9. U3 Bcex U3BECTHBHIX AHUXJIOPHAOB TOJBKO NUXJIOPHA BaHAJHA VCl2
obpa3ayeT puOIETOBLIH PACTBOD, U3 KOTOPOI'O BHIAEISIETCA BOXOPOA:

VCl, + 6H,0 = [V(H,0)¢)*" + 2C1-

duoneTOBBIH
[V(H,0)e1?* + H,0 == [V(H,0),(OH)]" + H;0"
2[V(H,0),(OH)]* + 2H,0" = 2[V(H,0),(0H)I** + H,T + 2H,0

3eJIeHO-KODHUYHEBHIH
JTuxI0pUA BaHAJHA — CHJbHBIH BOCCTAHOBUTEN b, COCOGHBIH BBIACIATD
Menb u3 pacteopa CuSO,. IIpu aToM B pacTBOpe NOABNAAETCH APKO-CHHUH Ka-

THOH OKconeHTaakpaBaHanusa(IV) cocraBa [V(H20)5O]2+:
VCl, + CuS0, + 6H,0 = Cul + [V(H,0),0]Cl, + H,80,

5.10. ITpupoausiii runc npu Harpesarun 0 170 °C yacTUYHO TEpseT BO-
Ay ¥ IPEBPAIaeTCH B «KXKEHBIH» (CTPOHTENbHEIN) M'UIIC, UK anebacTp:

2(CaSO0, - 2H,0) = (2CaS0,) - H,0 + 3H,0

Ecsm nopourok anebacrpa (2CaSO,) - H,0 samecuts ¢ BOJIOH, MOJNy4YaeT-
¢ DONYKUJKOE TecTo, GEICTPO 3acThIBAKOINEe Ha BO3[yXe B TBEPAYIO Maccy
TOHKOBOJIOKHHCThIX KpucTrasaos rumca CaSO, - 2H,0, nepenyieTeHHBIX MEX-
Ay co6oit. I'unc cocraBa CaSO, - 2H,0 npu 3aMelIHBaHUY C BOJOH yiKe He 3a-
TBepeBaeT.

5.11. Ecnu B KpHCTANIHYECKHI HUTPAT aMMOHHSA TONAJAl0T OpraHude-
cKue BelecTBa (BOJOKHA IeJLIION03kI OT GUIBTPOBANBbHOM OyMaru, rpaHyJIbl
napauHa ¢ KPBIIUKK GAHKHU), 9TO BEIECTBO CIIOCOGHO caMOpa3orpeBaThCa U
B3DBIBATHLCS C BhIIeJIEHHUEM TEIJIOTHL H GOIBIIOro 06beMa rasaoo6pasHeIX Mpo-

IYKTOB (a30Ta, KHCJIOPOJA).

5.12. B okpecTHocTaX Meppa ¥ CerojHs CyIIecTByeT TOPbKHN HCTOY-
HHK; BOAA ero HachIIeHa cyabGaToM Kajabliuda. B pacTUTeJbHOM COKe pacTty-
[IUX PAJOM A€PEBheB U KyCTAPHMKOB, HA3BIBAEMBIX «DJIBBAX», COAEPIKHUTCH
MHOI'0 cOJeH IaBeseBOM KHCIOTHI — THUAPOOKCAalaTa W OKcajlaTa KaJusa
KHCZO R K2020 4+ MecTHOe HacesieHUe IIePe/i HCIONB30BAHUEM BO/JBI 6poca-

eT B Hee BeTKH 3JIbBaxa, H OHAa TepsAeT CBOIO ropedyn, TAK KaK OKCaJaThl, II0-
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[ajnasd B BOAY, OCAK/JAIOT U3 Hee OKCAJIAT KAJTBIUA (OKCANAT KANbIIHA MEHee
PaCTBOPUM, YeM CyabdaT Kalabius):

KHC,0, + CaS0, = CaC,0,! + KHSO,
Bropoit npogykT P€aKIuHu — IUADOCYAb(MAT KaJUA, KOHIEHTPAUA KO-
TODOT'0O Ype3BBIYaHO Mana, — IOrJI0IaeTCs KOPOM KyCTapHUKA.

5.13. CBuHNOBO-cyaRGUAHOE 3eDKAIO MONYYAaroT, UCIOJAb3yA PACTBOPH-
MBI€ COJIM CBHHIA (ALETAT MM HUTDPAT), THAPOKCHILI HaTPpHU WM KalHA U
THOKapbamMuz. CHauana mox aefiCTBMeM U3GRITKA I1eJ1ouH 00pas3yoTes X0po-
10 pACTBOPHMMBIE I'MAPOKCOKOMILIEKCEI CBHUHIIA (Hanpumep, Na[Pb(OH)3]),

3aTeM K MOJNYyYEHHOMY DaCTBODY ROGABJIAIOT THOKADGAMML U MeaJeHHO Ha-
I'PEBAIOT CMECH, NTOKA He HAYHET BhIAEAATHLCS radoo6pasHbIil aMMuaK:

Na[Pb(OH);] + (NH,),CS = PbS! + 2NH,T + NaHCO,
Ecan 3Ty PEAKIHIO BECTH B TOIATEIbHO BRIMBITOM U OGGBHCHpeHHOM cocy-

ne (npobupke, Koxbe, CTaKaHe), TO CyNbMHA CBHHIA 0CAXKAAETCA HA CTEKJIe
3€pKANBHRIM cnoeM. Takoit cmoit cynbduga ceunna, obIafaomui ToIIH-

Holi He Gonee 1:107% m, amasercs (hOTOCOTIPOTUBIEHMEM (MaTepHaloM,
9JIEKTPOTIPOBOJHOCTH KOTOPOTO NIPH OCBEIIEHUH PE3KO BO3pacraer).

5.14. Comn ZnCO, py HarpeBaHUM PA3NATAETCS, BHLAEIAA JHOKCHJ yT-
Jnepoja:
ZnCO4 = Zn0 + CO, T,

KOTOPRI{ He OAJEPXKUBAET FOpPeHus, Goee Toro, TYLINT OrOHE.
5.15. 910 GBI1 TUADPUI KaJbIIUSA CaHz, KOTODEII B Bojle pa3Jiaraercs C
BoCTITaMeHeHMeM H 00pa3oBaHHeM M'MAPOKCHAA KalbIlUg U BOAOpOJA:
CaH, + 2H,0 = Ca(OH), + 2H,1
IIpu nomxuranum on cropaer
CaH, + 0, = CaO + H,0T

9.16. B peaynbraTe peaknuu BeImagaer 0CaI0K MaJOPACTBOPHMOIO B BO-

A€ XpoMaTa CBUHIIA C ONHOBPEMEHHBIM TIOABJEHUEM B PacTBOpe a30THOM KHC-
JIOTRI:

K,Cr;07 + 2Pb(NO,), + H,0 = 2PbCrO, | + 2HNO, + 2KNO,

Juxpomar cBurna mHe BBIAEJACTCA U3-3a €ro GoJiee BHICOKOM, ueM y
PbCrO,, pacTeopumocTu.

5.17. PryTo He sBasercs PAAVOAKTUBHBEIM IIPOCTBIM BEIeCTBOM: BCe
CEéME €€ MMPUPOAHBIX M30TONOB CTAGUIbHEL. COeAUHEHMAMU PTYTH KPacHOro
nsera MoryT ObiTh mogua pryTu(Il) Hgl, unu cynasdug pryru(Il) HgS, xoro-
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pble He TIPEJCTABIAIOT COO0H HUM pPaJUOaKTHBHRIX, HH CTPATErMYECKH IIEH-
HBIX JU60 CEKPEeTHHIX MATeDHAJIOB.

5.18. Copenr crydafiHO HMOJAYYMJ MAarHE3HAJLHEIH II€MEHT, KOTODBIA
BIIOCJIEACTBMH CTaJM HasbIBaTh nemeHToM Copensa. B Hauase omeiTa mpore-
KaJja o0bIYHAA PEaKI[UA B3AUMOAENCTBUSA OCHOBHOIO OKCHIA MAarHuA ¢ COJIfA-

HOM KHCJIOTOU:
MgO + 2HCl = MgCl, + H,0

IIpu HexocTaTKe KMCJIOTHI B CMECH OCTAeTCS HEM3PACXOJOBAHHBIN OKCUJ
MarHus, MO9TOMY IPOTEKAaeT peaKiluA o6pasoBaHUA OCHOBHOM COJH:

MgO + MgCl, + H,0 = 2MgCI(OH),
a 3aTeM — TOJUMEpU3AIU ¢ BEIJeJIeHUEM BOJRI ¥ 00pa30BaHUEM B CTPYKTY-
pe mepenjeramouuxcd ieneit Tuna —Mg—0—Mg—0—Mg—, mexay Koto-
DBIMU pPa3MeIalnTCa XJIOPUI-HOHEL.

5.19. Kap6amun (NH,),CO npu B3aumofmeiicTBMHU C uBOI[OH MeAJeHHO
npespamaerca B kapbonar ammonus (NH,),CO,4, KoTopriil B Tense mosnHo-
CTHIO pasjiaraeTcs ¢ BhIJeJeHUEM aMMHUaKa U JUOKCHIA yriepoja:

(NH,),CO + 2H,0 = (NH,),CO,4
(NH),CO, = 2NH,T + CO,T + H,0

5.20. Cyaedar meau(Il) nonydanu mo peakiuu MeAd ¢ Cepoil Ha BO3-

ayxe:
Cu +S + 20, = CuSO,

IIpu ero KpucTalau3alMi U3 BOJHOT'O PacTBopa 00pasyloTcs roiybnie
KDUCTaJLJIRI leHTarujpara cyiandara meau CuSO, - 5H,0. 9ro ynpomenHas

(bopMyJsIa «TYypeiKoro», HJIHM MPOCTO MEIHOTO, KyIlopoca — MOHOIHJpaTa
cyanara rerpaaksamenu(Il) [Cu(H,0),]SO, - H,O. YeTbipe MOIEKYIBI BOABL
B 9TOM COeJUHEHHNHU yaepxuBaroTca aromoMm menau(ll) Bo BHyTpeHHeH chepe
KOMILJIeKCa, a IATass o0pa3yeT BOAOPOJHEIE CBA3U:
2+ 2-
HZO\C /OHZ /H ..........

s BN
ag Nom, [ 0‘/

. 2\/H ......

BosopoaHbie cBA3K
ITpu mpoxanuBaHUU cyabdaTa MeJu TPOTEKAET PEaKI[UA:
2CuS0, = 2Cu0 + 280,T + 0,1

O
%
N
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B BogHOM pacTBOpE CuSO4 B3aUMOJENCTBYET ¢ METANIMYECKUM JKele-

30M, BBIJEJIAA OCA/J0K Me[H, & IIPH CMENTUBAHUH C PACTBODOM AMMHAKA J4eT
PaCTBOPUMOE KOMILIEKCHOE COeJMHEHHe TeMHO-CHHEro I[BeTa — cyJabdar
TeTPaaMMHUHMEIH

CuSO, + Fe = Cul + FeSO,;
CuSO, + 4NH, = [Cu(NH,),]SO,

5.21. Creknanubie QUIBTPHL C OCAZKOM XJIODHAA cepebpa 6u11u 06pabo-

TaHRl pACTBOPOM aMMHAaKa, KOTOPHI neperoguT AgCl B pacTBOPHMEIH aMm-
MHAYHEBIA KOMILIEKC:

AgCl + 2NH, = [Ag(NH,),]Cl
PHUIBETPRI ¢ OCAZIKOM JHUOKCHIA MapraHia 6em 0o6paboTaHbl KOHI[EHT-

PHPOBAHHOM COJAHOH KMCIOTOH, KOTOpAs pearupyeT ¢ MnQ, ¢ o6pasopanu-
€M pacTBOPUMOro xjaopuga maprauia(ll):

MnO, + 4HCl = MnCl, + CL,T + 2H,0

5.22. Omnbka 6uina o6ycioBIeHA TeM, 4TO Ha BO3/yX€e HEBO3MOKHO IIO-

Ay49uTh cynbdar kenesa(ll) 6e3s npumecu xenesa(Ill) us-sa PeaknuM ¢ arT-
MOC(hEPHBIM KHUCIODOJOM:

4FeSO, + O, + 2H,0 = 2Fe,(SO,),(OH),

Ilosromy cunTes cynndara sxenesa(Il) BeAyT B aTMocdepe a3ora, aproHa
WJH YrJIEKHCIOro rasa, a ¢ JKeJe3HbIX ONMWJIOK [PeABADHTENBHO YAANISIOT
D¥aBUNHY — MeTarugpokcus xenesza FeO(OH) kpatkospeMeHHBIM geiicTBH-
eM pasbaBneHHOl cepHO# KucIOTH. IIpHcyTeTBHE npumecH xenesa(Ill) ye-
TAHABIMBAIOT IPY NOMOIIY PEAKLUH ¢ THOIMAHATAMY KAJTHA MM AMMOHHS,
KOTZa pacTBOp NPHOGPETAeT KPACHBIH LBET U3-3a 06PA3OBAHNS THOIMAHAT-
Horo xoMminekca xkenesa(Ill) coctapa [Fe(H20)3(N CS),l.

5.23. AHrnuiicKue HHXeHephl-XUMUKH BHAYAIE MOJIY4aJii THAPOKAap60-
HAaT aMMOHHU, a 3aTeM rHJPOKapboHAT HATPHA, MATOPACTBOPHMAEIL B Boje:

NH, + CO, + H,0 = NH,HCO,
NH,HCO, + NaCl = NaHCO,! + NH,Cl
ITocne sToro HarpeBaHHeM paajlarajgy ripoKkapooHaT HaATPpHUA:
2NaHCO, = Na,CO; + CO,T + H,07

A ¢unpTpaT Hocse 06MeHHOH peakuy THAPOKap6oHATa AMMOHUS C XJIO-
PH/IOM HaTpHUA NoABepraau 06paboTKe rUADOKCHIOM KaJNbIIHA:

2NH,CI + Ca(OH), = CaCl, + 2NH,T + 2H,0
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5.24. B HazBaHUAX MHOXKECTBA F'OPOJOB M IIOCEJIKOB PA3HBIX CTPAH MUpaA
yromuHaeTca coib: CoapBnlueroack, Conmkamck, Conb-Hneux, ¥Ycoase-
Cu6upckoe, Coaonemmnoe, Conr-Kpuk, Conrnong, Conrkore, 3ansudypr,
Baabnrurrep, Mapceap (MOpPCKasA COJb), HakoHel, mpocTo Coxb, CoasHka
u gaxke Comonka. U aToT crIMCOK MOMKHO IIPOJOIKHUTD.

5.25. Hawarsips — 570 xnopuj ammonus NH,Cl. Ero npumenenune aia

TpaBJIEHUA (O'II/ICTKI/I NOBEPXHOCTH JKaJla HaAJbHUKE U CIAHBAEMBIX II(ZBer-
HoOCTeit oT OKCHIOB MeTaJIJIOB) OCHOBAaHO HA TOM, YTO IIpH IIOBHILLIEHHON TeM-
nepaType XJIOpHJ aMMOHUSA [I0ABEPraeTcA pa3joKEeHNIO Ha aMMHaK H XJOpO-

A NH,CI = NH,T + HCIT
It IIPOAYKTHEI PEarupyoT ¢ OKCHJIOM MEJH Ha I‘Opﬂ‘{eﬁ IIOBEPDXHOCTHU MEIH.
3Cu0 + 2NH, = 3Cu + N,T + 3H,0T
CuO + 2HCI = CuCl, + H,0T
B pesyianTaTe o6Ha)kaeTcA IOBEPXHOCTH MeETAJLIa, KOTOpasd npuobpeTaeT
CIIOCOOHOCTh CMAYHBATHLCHA PACIIABIACHHEIM OJIOBOM HJIH OJIOBAHHBIM IIPDUIIOEM.

5.26. Bucyandur Harpus — 510 ruapocyasbur Harpusa NaHSOg, npu
KPHCTAJLIH3AIUH KOTOPOro o6pasyeTca aucyabbut Hatpusd Na,S,0,:

2NaHSO0, = Na,S,0, + H,0T
DT0 coefuHeHHWe PAHLIIE HA3LIBANIH NUpocyibduroMm (Merabucynbhu-
ToM) HaTpudA. Ero moayuanu peakiyeii THAPOKapboHATa HATPUA ¢ AUOKCH-

JIOM C€DBI:
2NaHCO, + 2S0, = Na,S,0, + 2C0,T + H,0

TepMuueckoe pasnoxenue Na,S,0, OTBeuaeT peaKkIHu:
Na,S,0, = Na,S0, + S0,T
5.27. KpacHo-®OHOIETOBble KPUCTAJUIEI — 9TO 6Ge3BOJHBIN XJIOPHA XPO-
ma(1II) CrCla, MaJIOPACTBOPHMBIi B BoJe. TeMHO-3ejleHble KPHCTALILI — JU-
rugpar xJopuga auxiaoporerpaaksaxpoma(Ill) [Cr(H,0),Cl,ICl - 2H,0, koTto-
PBIH XOPOIIIG PACTBOPAETCS B BOJE.
5.28. Tugpoxap6oHAT AMMOHMSA NH4HCO3 HeJL3d IOJBepraTh cyLIKe,
5TO BeII[eCTBO PasjaraeTcs yKe IPH KOMHATHOH TeMiepaType:
NH,HCO, = NH,T + CO,T + H,0T
Iepexpucrannusanus HUTpuTa aMmMonusa NH,NO, u3 ropsiueil BOABI He-
BO3MOXKHA TAKIKE M3-34 €r0 DasjIoKeHud:
NH,NO, = N,T + 2H,0T
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A 1npu BHIMapuMBaHHYM BOJHOTO pacTBopa nuaHata ammonus NH,NCO
IIPOMCXOJUT €ro IpeBpaIlieHue B KapbaMu (NH,),CO (moueBuny): »

NH,/NCO —— (NH,),CO

Bnepsrie aTy peakuuio (CHHTe3 OpraHU4eCKOTo BEIIeCTBa U3 HEOpraHu-
Y€CKOTr0) OCyIlecTBU HeMenKuil xuMuk ®puapux Bénep B 1828 r.

5.29. IIpu HarpeBaHUM CMECH PACTBOPOB ABYX coJell IPOTEeKAET PeaKIUA:

NaNO, + NH,Cl = N,T + NaCl + 2H,07

5.30. B BogHOM pacTBOpe XJODPHAA ANIOMHUHMS OPHUCYTCTBYIOT HOHBI
[Al(H20)6]3+ u ClI°. TIlpm ynapusanum pacTBOpa KPHUCTAJNJIN3YETCS
[Al(H20)6]Cl3 — XJopuJ rexcaaksaalioMuuua. annHeiiuiee marperanue

[NPUBOJHT K BBIJEJEHUIO XJOPOBoJoposa («Oesnlil AEIM») B COOTBETCTBHH C
YpaBHEHHEM peaKIUu:

[Al(H20)6]Cl3 = [Al(H20)3(OH)3] + 3HCIT
3aTeM HjeT pasosKeHNe TPUTHAPOKCOTPHAKBAATIOMUHUSA [AJ(H20)3(OH)3]:
2[Al(H,0)4(0H),] = Al,0, + 9H,0T

Brinenenne Bosbl 0GHAPYSKEHO IO IpEBPAILEHHIO feciBeTHOrO CuSO, B
royy6oit meHTaruAparT cyabdara Megu CuSO 4 * 9H,0.

5.31. Ilpu c1¥BaHUHM PACTBODOR AICl,; u Na,S npotekaer peaknusa Heo6-
PATUMOTO THAPOJIN3A;

2AICI; + 3Na,S + 6H,0 = 2A1(0H),! + 3H,ST + 6NaCl

5.32. [Ia, cywecTsyioT, HanpuMep, IPH B3aUMO/eHCTBHAH Kap6oHaTa aM-
MOHHA CO LIEJOYBI0 H ¢ KUCJIOTOH (IPM HArPeBaHMU) MOJIYYATCH Ta3006pas-
HBI€ [IPOAYKTHI:

(NH,),CO; + 2NaOH = Na,CO, + 2NH,T + 2H,0
(NH,),CO; + 2HCl = 2NH Cl + COZT +H,0
OznHa u3 coneit, BEIZENAIOMUX 0CANOK IPY B3AMMO/IEHCTBIHM CO IeJI0YBI0
u npu 06paboTke HUTPATOM cepe6pa, — ITO XIOPHL sxenesa(Ill):
FeCl, + 3NaOH = FeO(OH)! + 8NaCl + H,0

FeCl; + 3AgNO, = 3AgCll + Fe(NO,),

5.33. B cocTaBe MbLIa COAEPAKUTCA COJb CTEAPAT Harpusa C,,H,.COONa,

KOTOpadA B BOAe NOABepraerca ruaponusy. Orciofa mesnodyHas cpeja pacTBO-
pa u MmorIui addeKT MblIa.
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5.34. Ycnenrno npuroTOBHTE MOXKHO TOJBKO pacTBop B, cogepxamuii
KI u KIO,, aTu conu npu HeHTpaJbLHOH cpelie pacTBOPA He PearupyrT APYT C

apyrom. IIpu cmemuBaHUH KzCO3 u KCr(S0O,), B BOJHOM cpefie IMMPOTEKaeT
peakIua Heo6pPaTHMOr0o r'HAPOJIN3a:

3K,CO, + 2KCr(S0,), + 3H,0 = 2Cr(0H),! + 3CO,T + 4K,SO0,,
[I03TOMY PACTBOD A IPHUIOTOBHTH HeBO3MOKHO. IIpH MONBITKE MPHTOTOBUTE
pacteop B 6yzeT nporekaTh o6MeHHAaA peaKLHA C BhIAEJCHHUEM OCaJKa XJIO-

puna cepebpa: .
AgNO, + LiCl = AgCll + LiNO,

5.85. Insa Toro uTo6nl OTANYUTEL APYT OT APyTa coay u Oypy, B CTApUHY
MOTJIH WCIIOJIB30BATE PEaKLHUIo ¢ CONAHOM Kucaoroii. Kapbonar natpusa (co-
Ja) IpH 9TOM BREIAEJIAET ra3000pa3Hblil AMOKCH] YIIepoaa:

Na,CO, + 2HCI = 2NaCl + H,0 + CO,T

IIns Toro 4rofhl OTAMYUTH ADPYT OT Apyra NOBapeHHYI0 COJb X Halla-
THIPE, MOKHO BOCIIOJIB30BATLCA DA3JHYHUEM B [TIOBEJEHUH BTHX BEI|eCTB [P
IPOKAJMBAaHHHU C TAIIEHON M3BECTHI0 — THAPOKCHAOM KaJblusa. HamaTwiph
[IpH 5TOM BBIJeJIAET ra3000pa3HbIl aMMUaK:

2NHCIl + Ca(OH), = CaCl, + 2H,0 + 2NH3T

5.36. HioxaTenbHaa COJIb — 9TO HANIATHIDb, KOTODBIH HmaxHeT aMMH-

aKOM H3-3a PeaKIMU THAPOJIH3a, HAYIIell oA JeiicTBHEM BIAru BO3ayxa:
NH,CI = NH, + CI”
NH; + 2H,0 &—— NH,+H,0 + H30+
NH, -H,0 == NH,T + H,0

5.37. Terpabopar HaTpus MoOkKeT OhITb Ge3BOJHBIM (C TeMIIlepaTypoi
miaBienus 741 °C) ¥ B BuAe KpucCTALIorugpaToB cocraBa Na,B,0, « 5H,0
(xoToprIit HaunHaeT oGesBokuBaTscA npu 320 °C) u Na,B,0, - 10H,0 (xoTo-

el 0,
DBIif MJIABHTCA B KPUCTAJLIM3ANNOHHON Boge npu 64 °C, a npu 380 °C Haun-
HaeT TEPATHL KPUCTAJJIUBAIIUOHHYIO BOAY).

5.38. 9ro kapbouar kanpnua CaCO; — mes, U3BECTHAK, MPaMop.

5.39. «Ilopomok JIuGuxa» — s1o cMmeck NaHCO, 1 IMMOHHOM KHCIIOTHI,
KOTOpas IIpH HarpeBaHHH IIpPeBpalllaeTcss B LUTpAT HaTpus, Bhigenas CO,
M BOJY:

3NaHCO, + C,H (OH)(COOH), = C,H,(OH)(COONa), + 3CO,T + 3H,0

5.40. Jo6aBka ¢Topuga Kajaua OMOTaeT B IPOBeleHHUH 3JIEKTPOINU3A,
DOCKOJBKY 3Ta COJIb HALEJNO AUCCONMUDYET Ha KATHOHRI ¥ AHWOHEI H 3JI€K-
TPONPOBOAHOCTH CMECH CTAHOBUTCH AOCTATOUHO OOJBIIION.
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T1a6a 6

KOMILIEKCHI: XU3Hb B KBAIIPATHBIX CKOBKAX

«XUMUA UIET K CBOEH [[eJIH, K CBOeMyY COBEpIIEHCTBOBAHMIO, Pa3fAeiasn, Io-
basnesiAs u eile pas noapasaesas Teja, U MBI He 3HaeM, KaKoB GyleT ni)enen
e ycrexoB. Mul He MOXeM [03TOMY yTBEPXAATh, YTO TO, YTO CerofHsA TpH-
SHAETCHA NPOCTIM, AEeUCTBUTE/LHO IPOCTOE» , — HATIMCAJ BeJUKUH dpaHIy3-
CKUM XUMHUK AHTyaH Jlopan JlaByasne B 1787 r. KommutekcHbIe (uru Koop-
AHHALMOHHBIE) COeAMHEHHHA — ITO CJIOMHEIE BEL|ECTBA, TMOCTPOEHHBIE U3 GO-
Jiée TIPOCTRIX II0 COCTaBY YAaCTHIL (MOJIEKYJ UIH MOHOB), CIIOCOGHBIX K CAMO-
CTOATENEHOMY CyIIeCTBOBAHMIO. Cpefil KOMILIEKCHEIX COCAMHEHHI ecTb
ConH, Hampumep reTpanomomepkypat(Il) xanus K,[Hgl,]; kxucnorel tuma
rexcaxJyoponnaruraTta(IV) sogopozna H,[PtCl;); ocHOBaHuUA, TakHe KaK rug-
pokcuzx TterpaaMmuaMenu(Il) [Cu(NH3)4](OH)2. CymecTByioT U HelTpab-

HEIE Kogannerccm THOa TeTpakapboumauukens [Ni(CO),], He HMeloIHe
BHEITHeH cdeprl. !

ABnenne meob6braHOE, HO 0O BACHMMOE

Mosxer nu cnabaa KHCIOTa CIIOCOBCTBOBATE 00pa30BAHUIO CHILHOTO OCHO-
Bauua? Uto 3a abeypaubrit Bonpoc! OfHAKO 3TO HPOUCXOAUT npu go6aBIeHUH
K pacTBopy QTOpHAa Kaiusa GOPHON KHCIOTHI (rugpokxcupa Gopa). Jokasa-
TEJIBLCTBO MOMCHO TOJYYHTE C HOMONIBLIO PACTBOPA WHAMKATOPA QenoxdTaNE-
UHa: B HCXOAHOM (QTOpHIe Kanus OH npuobperaer €1a60-po30BYI0 OKPACKy
a mocsie Kob6aBieHus 60pHO KMCIOTH CTAHOBHTCH APKO-MAJIMHOBLIM, HOquy?’

m HBoiiHol adhderT
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GecrBEeTHAA HUIKOCTh, HAJl IOBEPXHOCTHI0 KOTOPOH MOABUJICH, a IIOTOM HC-
ye3 Gesiblil ABIMOK. DTY *KUAKOCTH PEIIMJU YyIApUTh B IJIATHHOBOW 4YallKe,
CuUTAsA, YTO U3GBITOK JeTydeil (TOPOBOAOPOAHOM KHUCIOTEI IpU 2TOM GyjeT
yAaNeH U OCTAHETCs TOJbKO CHHTe3MDOBAHHOE U3 AMOKCHJA KPEMHUA Bellle-
cTBo. OHAKO TOC/Ie YAATEHUA KULKOCTH HUKAKOrO BellleCTBa He 00HAPYKHU-
JI0Ch, YAILIIKA OKa3ajach mycToit! UTo sxe MpOU3OILIO B PACTBOpE?

OH pacrBopseTca!

T'ugpoxcus 6epusnnua Be(OH), am¢oreped, U Mpu OCAXKAEHUHM €ro U3
pacTBOpOB coJeil cienyeT n36eraTh U3GHITKA II€T0YH, TAK KAK MOXeT obpa-
30BaThCA PACTBOPUMEIA ruppokcokomniexc Nay(Be(OH),]. IloaTomy, mposo-
Is 06MeHHYI0 peaxknuio noaydenus Be(OH), us BeCl,, smecro NaOH penru-
JIM UCIOJB30BATH COXy — KapboHar HaTpusa: pacTsop Na,CO4 u3-3a rugpo-
T34 TOMe UMeeT wieJIouHyIo cpeay. CHauana B KoJbe moasuica Gesnsii oca-
IOK, HO IOTOM IIPOHM3OIILI0 HEOXKUJAHHOe: MPHU BEEJAEHUH u36riTka Na,COq4
0CafioK pacTBopucsA. B ueM Gbina omu6Ka XUMUKOB?

MOCTHKHM H anpa

BesBoAHEIH XJIODHJ ATIOMHHUSA PAa3UTEJbHO OTJHYAETCHA MO CBOHUCTBAM
OT CBOETO IIECTUBOAHOTO «6paTa» — Kpucramroruapara AlCl, - 6H,0: oH 1e-
TY4, UMeeT KeJITOBATHIA [[BET U NPOABIAET KATAJIUTUYIECKYIO AKTUBHOCTE B
IIeJIOM PfAJe OpPraHHMYecKHX peaknuil. MoasApHaA Macca 9TOTO COeAMHEHHS
OKAasEIBAETCHA «yABOEHHOM» M oTBedaeT dopmyne Al,Cl,. Kak rakoe crano
BO3MOKHBIM?

«3aKOMIIIEKCOBAHHBIH» HOJ

B 1813 r. ¢dpaunysckuii xumuk Hosed Jlynu Ieit-Jlroccak Gbun yBiedeH
M3yUYeHHEeM XMMUM MOJa, OTKPEITOTO BCero jpa roja Hasal. OH yGenuicsd,
YTO MOJ NMPAKTHYEeCKHM HEepaCTBOPHUM B Bofe. Kpucrajasr Hojga MOTYT JOJITO
Jle’KaTh HA AHE COCYAa ¢ BOAOH, He M3MEHsAs ee IiBeTa M mpospauHocTu. Ho
CTOUT TOJBKO NPUJIUTE B 9TOT COCYJ PACTBOD HOAUIA KANIHA, KaK KHAKOCTh
CTAHOBUTCA KOpHUHeBoil. Eciau K uyacTu 3TOil KHAKOCTH RX0OGABHTH TUApO-
KCHJ KaJud, TO oHA obecrBeTuTcd. KOpHUHEBYO XHAKOCTH MOXKHO BHINA-
pHThH B BAKyyMe TIIpH KOMHATHO# Temneparype. IIpu atom o6pasyioTcs dep-
HBble KPHUCTAJLIL!, KOTOPhIE yoKe NP HeO0IbIIOM HATDEBAHUM HAYMHAIKT BHI-
nenath GHUOJETOBHIe HAapHE HoAa U CTaHOBATCA GecrserHbiMH. Kak 06bsc-
HuUTh Habmogenns Ieit-Jlioccaka?

XAl Bona oco6oro poxa

Kpucramioruapatsl cyiabdaTa, XJOpHAa 1 HUTPaTa meau(Il) cogepaxar
COoOTBeTCTBeHHO 5, 2 1 6 Moap Bogbl HA 1 Moab coau. Eme B Hauase XX B.
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XUMHUKH He IpeacTaBIAIU ce6e, 4TO JaHHEBIE COeAUHEHUS — KOMIJIEKCHBIE.

Ho IMOCTEeIIEHHO TYMAaH HeollpeneaeHHOCTH paccesacsa. Kak CBA3AHBI MOJIEKY-
JIBI BOABI B 3TUX KOMILJIEKcax ?

Ioxumenue zomora

B 1848 r. ¢ ogHOro ypansckoro IPHHCKA CTAJIO UCUE3ATE 30JI0TO. DTO 06-
HapYyXUIJIOCh 3UMOM, BCKOpPE II0C/Ie TOro, Kak TyZa 3aBe3sIN DAHKM C IIHAHH-
AOM HATPH#, YTOGHI TPABHTH Kphic. Bce MONBITKH HABTH MOXHUTHUTEISI He
YBEHYANNCE yenexoM. OXpaHHUKM THIATeTIbHO IIPOBEPHUJIH JaXKe BbIBO3HMBbIIL
C IPHHMCKAa MYCOp, HO TaM, HOXANyit, He GLLIO HUYero NOJ03PUTENLHOTO,
KpoMe 6yTeLIe ¢ oTpaboranHO KuciaoToit. Haittu Bopa nomoria cay4dai-
HocTb. Ha ckosbakoit ynume mocenxa CTapaTeseil CAaHM YIIPABJIAIOLIEro 3aze-
JI1 paBOTHMKA «OPOBHPHOMH Na60PATOPHU », K TOT BBIPOHHLI CaKBOSK. YTo-TO
pasbuiioch, MOBANHI ABIM... HayTpo okxomo goma BJIaZeJIbLIA CAKBOSIMKA Ha-
ULTH NyCThIe 6YTHLIN ¢ HAAMUCLIO «OTPABGOTAHHAS KHCI0Ta», a B norpebe 06-
HADYAUIK LeyI0 JTaBopaTOPHIO: KOPOGKK ¢ MUHKOBOl BIIBIO, CKJIAHKH C
COJIAHOH KHCIOTOH, KONGHI, BOPOHKH H Ja’ke... 30JI0TOH IOPOMIOK, yrIaKo-
BAHHBIH H IOATOTOBIEHHLIH K OTIIDABKE Ha YePHBIH PBIHOK. JKCIePT-X UMUK
yn4u Bopa. Ha yem 6BIn OCHOBAHBI BEIBODI aKcnepra?

(XMl Mennman paayra

TemHO-KOpHUHeBLIE KpHcTasLIb! xJopuaa meau(Il) Hauagu PaCTBOPATEL B
BoZe. LIBeT pacTBopa cHauana GuII KOPHYHEBRIM, IIOTOM, II0 Mepe pasbas.ie-
HUA, OH CTAJ 3eJIeHbIM, CHHe-3eJIeHBIM H, HaKOHell, TONyObIM — TOYHO Ta-

KHM jKe, KaK PacTBOD cyabgara menu(Il). YeMm o6bACHATL H3MeHEeHME OKpa-
CKu?

3aragounas «coas Ileitze»

B 1827 r. matckwmit XUMUK-OpPranuK Buabam Kpucrodep Heitze permmun
[IOJIYyYHTH JJIsT ORHOM M3 CBOMX paBoT TeTPaXJIOPOITIATHHAT KaJNs K,[PtCl )5
MAaJOpacTBOPMMBIH B sTaHose. YTO6Bl ZOCTHUL Kak MOXKHO OoJiee IoJIH
OCaXAeHUs KOMILJIeKCHOH coun, [leitae PelInI IPOBECTH PEAKIIHIO:

Hy[PtCl,] + 2KCI = K,[PtCL,}{ + 2HCI

B cnuproBo#t cpege. OmHaKo BMecTo KPaCHO-KOPHMYHEBBIX KPHCTAJIJIOB
K,[PtCl 4] BBITIAT XKeNTHIH Ocamok. XuMuueckuii anaaus II0KAa3aJ, YTO B e€T0

COCTaB BXOZAT HE TONBKO XJOPHI KATHA M ANXJTIODHUA MIATHHLI, HO TAKIKE
BoXa ¥ aTuneH. Kosnern u coBpemennnkn [eitse (Hanpumep, HEeMeLKHH XH-
MK IOcrye JIu6ux), yeuges tdopmyny KCI - Pt012 . CZH4 *H,0, o6ssaBun ee
«ILJIOZOM GOJILHOTO BOOGDAYKEHHSA » .
Leitzes»?

oro

KakxoBa Ha camom nese thopmyna «comm
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YyraeBCKHE KOJBIA

eax-
Pyccrkuit xumuk JleB Anexcanaposuyu YyraeB B 1905 r. OTKp}II::{J:) P}:) 2
TUB, HOCAMMH Teleps ero UMs, A KOJHIEeCTBEHHOrO 1 Kaqec'l:?ne
pen(’eneﬁuﬂ HuKeasa. Yro 3TO 34 peAKTHUB M KaK OH IIPUMEHAETCHA

TR Puxcax 1 KOMILJIEKCHI

T‘ITOﬁbI 3aKPENNTb (bOTOI"pad)quC}Coe H306pamEHHe Ha IJIeHKe, U3 Hee-
HagoO YAAJIHUTH CcBeTo4 yBCTBHTe.TH:HbIe COJIM — TraJIoTeHUbI Cepe6pa. 310 He-
IpocTas 3agayda. Beab 3TH COJIM ManopacTBOPHUMEIL. Cambie epBbIe ((d)OIOMa

: . H BK -
» TORBJICHBI RapJIOM Hleene B 1 484 T JIIoYaJIu XJo
TepHanbl OBLLIH H3T0 .
puUn (:epe(ipa AgC]. I[.TIH X 3aKpeljieHna HUCIOJIbL30BAJICA PACTBOP aMMHaxKa
: d) JIyPI ,T_[arepy KOTOPBIN B
O,ZlHaK() aMMHNa4YHbIN HKCAMX He IIPpHUI'OOMJICSA ’
300pe eI ce eD-
1 OCHOBe HOaHN oa P
BHTeJILHEIE MATepPHAaJIbI HA
1839 r'. 6p JI CBETOUYYBCT )
g5 1Y
pa A I’ AJIA MX 3aKperienns HOHMO6HJIOCL HCIIOJIB30BATE PACTBO ramno
y —_ Y . odyeMy
C JIb(bHTa THOC JIbd)aTa HaATpUA Na2soas 11 ;

WP Omuéxa Texsojora

p
JI

omrnbka rope-usobperarensa?

3epkano JIu6uxa

( )

30Baj JInOmx nya aroit nenn?

Ksacust u Mycun-Ilymxus
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Puc. 9. Kpucranns: kpacros umeror OKTa3ApUYecKyIo Gopmy

71 paHeHnﬂx)L ANIOMOKaINeBble KBACIIBI CIIYyKHUIIK TAKKe ChIPbeM AJISA TIoJy-
HeHus cepHOU KucaoTel. B 1800 r. pocenitckuit xumMuk M MHHepaJjor AmoJ-
Joc Anojamocosuy Mycun-Ilymkun HOJY4IU NDYIUe «KBacIbl», 06pasyio-
mue He OecHBETHBIE, a TE€MHO-QHOJIeTOBbIE KPHCTAJIIbL o:c’raa,’u; HYeCKOI
dopmer (puc. 9). Yro aro 3a BelecTso? ’ on

Henocaymsniii woxun mean

B Hauane XX B. xuMUKH MHOTO Pa3 NBITaNNCh NOJTYYUTE HOLULI megu(IT)
CuI2 M H3YYUTh CBOMCTBA 8TOrO BelrecTBa. Kasamoch Obl, 8TO TPOCTO: HAMO
BCETO JIUIUL AOOABHUTH K pacTBopy CuSO4 AOCTATOYHOE KOJHUYECTBO I/I.OJ.(I/I a
kamua KI. IIpoBoas aToT omerT, XxuMuky MOJIy4ay HeMpO3paYHyIo B3Be'gb
(cycnensuio) usera Koge ¢ monokoM. Bagecu AaBaNu OTCTOATBCSH, PACTBOP
CJIHUBAIM C OCajlKa U YNADHBANH, U IPH 3TOM BBIJEISANICA qmone'rc;Bmﬁ nap
uoxa. Cnegomarensno, 6yposaras OKpacKa CyCIIeH3UM — DeByJIbTAT IIPHCYT-
CTBUA PACTBOPDHUMEBIX KOMILTEKCOB HOZA (nonnnop;ono,zxa'r-HOHOB). Hro6n1 ux
YAaINTh, HAZ0 JOOABIATE THOCYIBGAT Harpuda. Tak u genanu, Toanko ocro-
POKHO u He crremla. BBogs Tuocyinpar HaTPUA HEOONMBIINMY IOPIUAMH, XH-
MHUKH 400MBATUCh 06eCI{BeUHBAHMA pacTBOpa u HabGII0gaMH, KaK oca,uorc’c'ra-
HOBUI/ITC.H CHexXHo-6enbiM. Ho ecin THOCyab(haTa 656L10 cnm’uKOM MHoro, Oe-
JIBIH OCaZIOK pacTBopsscsa 6e3 cinena. Buum u aTum CIoco60M mosIyyer Cu’Iz?

Mennsie «menoun»

Ecnu k okcugam mvenu(l) u meau(Il) zo6arasaTs aToT peareHT, OHM NpeBpa-
IMAlOTCA B CHITBHEIE X XOPOLIIO PACTBOPHUMEBIE OCHOBAHMS, Yo aTo 3a pearent?

——

o ITpu peakuuu xmopuzna kobansTa(ll) ¢ meporcugom BOAOPOJA B IIPHUCYT-
© BUH 'MAPOKAPOOHATA KalUA MOJIydaeTcs KOMIIIEKCHOE COeJHHEeHHE 3ee-
OTO IBET4, B COCTAB KOTOPOro BXOAAT TPH KATHOHA Kanuda, Tpu Kap6o-
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HAT-HOHA, TPH MOJIEKYJH BOABI H aTOM-KOMILIeKCOooO6pasoBaTenb — KO-
6ansT(III). ITO cCoegUHEHUE He TepAET BOAY HU npu HarpeBanuu go 80 °C, Hu
NpH JJINUTENLHOM BhIAEPKUBAHUH B BAKYYM-3KCHUKATODE HAJl MOIIHBIM 06e3-
BOYKHBAKOIMUM CDEACTBOM — OKcHAOM dochopa(V). Kak mpaBuibHO 3amu-
caTh GOPMYJIy KOMIJIEKCHOTO COeANHEeHUA?

KoBapHBIi yrieKHCIbIil Ta3

Koraa x BogHOMY pacTBOpY XJIOpHJA AJIOMUHUSA CTANM JOOABJIATH Iie-
JIoYb, CHAYAJA BBINAJ O€JIbIHA CTYJeHHUCThIN OCAOK, IIOTOM OH PACTBODPUJICH.
B monyyeHHBIH# PACTBOD HAYAJIH MPONYCKATE YIVIEKHUCJBIN ras, 1 HeOXKUJaH-
HO BbIAesuJICA Geblil 0cafjoK, YyBCTBUTEJBHBIA U K INEJI0YAM, U K KHCJO-
TaM: IpX UX A0OABJIEHUH OH MEPEeXOLUJ B pacTBop. UTo ke nmpousomao?

Yro 3a HaBamaeHHe?

Hoana pryru Hgl, ncnonbayercs B XxuMuuecKux 1a60paTopusx Kak aH-
THCEINTUK, IPeIOTBPAIIAIOIINNA IIOPYy PACTBOPOB KpaxMajia — UHAWKATOPA,
YKABBIBAIOIIEr0 Ha MPUCYTCTBUE MojAa. JIaGopaHT B3AJI BOAHBIN PACTBOD HH-
tpara pryta Hg(NO,), ¥ Hauan NIpUANBATL K HEMY PACTBOD MOAMAA KAJUH.
Bapyr 3a cuuHO# 1a60paHTa POMKO XJIOIIHYJIA ABEePh. B3APOrHyB, OH BBLINII
OCTATKH pacTBOpa MOZUJA KalMfA B KOJOY CO CMEChI0O X He IIOBEDHJ CBOMM
r1a3aM: y2Ke BRIIABIIMi 6blJI0 ApKO-KpacHb# ocagox Hgl, mruoBenHo pac-
TBOpUJCH. IloueMy aTO IPOH30ILIO0?

[BIN Meranis: mapymator npaBuia

Meab ¥ PTYTE HAXOAATCA B PAAY HANpAKEHUI IIpaBee BOAOPOZa M, cje-
JOBATEeJLHO, He B3AaUMO/JEICTBYIOT ¢ pA30aBIeHHBIMU KUCIOTAMU-HEOKHUCIIH-
TesqAaMu. UxX MOMKHO XMMUUYECKH PACTBOPHUTE TOJIBKO B a30THOI KHcJIoTe JIH60
B KOHIIEHTPHUPOBaHHOH cepHoii. Ho monpob6yem o6paborarsk o6pasel; meTaJ-
JIMYECKO PTYTH MOJ0BOJOPOAHON KHUCJIOTON — M BREIJEJIHTCA Bogopoxal Men-
HYIO CTPYKKY MOKHO 3ACTABUTH BBIAEJIATH BOAOPOX HaKe M3 BOAbI, €CIH B
pacTBOp A0O6ABUTHL CONb — MUAHUA KanufA. [JloueMy aTH METAJNBL ¢«He IIOLIH-
HAIOTCA» 3JIEKTPOXUMHUECKOMY DALY HATIPAKEHUH?

OnHHAKOBBIe KPACKH ¢ Pa3HBIMH HA3BaHHAMH

B XVIII B. BMecTO 0UeHb AOPOrOTo YJIbTPAMADHHA XYI0KHUKU CTAJU HC-
MOJB30BATH APKYIO M YCTOMUMBYIO CUHIO KPACKy — «0epIHHCKYIO Ia3ypPh».
IlepBoiM ee moayumy B 1704 r. 6epauackuil xumuk D, ucbax, ucrnoabpayd
JKeJIe3Hble KBACI(bl 1 KEJTYIO KPOBAHYIO colib. B 1822 r. HeMenIKHii XUMUK
Jleonmonnsa I'MennH B3auMoeiicTBHEM JKEJIE3HOI'0 KYINOpOCa U KPACHOM Kpo-
BSHOM CONHM NOJYYHUJ CHUHIOK KpPaCKy, KOTOPYI0 HAa3BANH «TYpHOyJIeBOi
CHHBIO®» B YeCTh OJHOTO U3 KOMIIAHBOHOB GupMbl «Apryp u TypHOyABL».
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B xonne XX B. XUMUKH IPUILIK K BEIBOAY, YTO U «JIa3yPh», U «CUHB» — Of-
HO U TO e BemecTBo. Ha ueM ocHoBaHO 3T0 3aKaroueHme?

Cexper Axo6a Baiina

B 1704 r., Bo Bpems ocazbl HapBsl pycCKMMH BoiickaMu denbIMapiata
IllepeMeTeBa, KOMEHAAHT KPEMOCTH MIBEACKMIA renepan ['opH mosyuan pery-
JIAPHBIE JOHECEHHA PA3BeIUYMKOB O IlepeMelleHUAX PYCcCKUX BoiicK. JoHece-
HUA MACKHPOBANUCE MO 3aIHWCKH He3HAUMTENLHOro cojepskaHus. ['opH
NMPUKJIAABIBAT 3TH 3AMUCKH K Kadesio sKapKo HaTOIUIEHHOM Me4yHd, U MeXAy
CTPOK NpocTynanu cuHue OykBbl. IIoTOM cexpeTHEIA TeKCT cHOBa HcUesal,
TaK 4TO, KpoMe renepasna I'opHa, comep:KaHHUA NOHECEeHMH HUKTO He 3HAJ.
ITocne BaaTua Hapshl Bce 3anucku nonaau B pyku Ilerpa I. OH yxxe xoTen
ObLI10 MX BEIOPOCUTDL, HO OAHY, CHJILHO CMATYIO, DIl PasrjafuTh Ha Kade-
ae ropsadedl meun. Tax Oblia DacKpHITA CeKpeTHas NepenucKa. IIoMCKHU
IIBEJCKOr0 LIMHOHA OKa3anuch 6eaycrnentapiMu. TOJBKO Y 0ZHOI U3 HaIaTOK
fuBaKa PYCCKUX BOMCK 0GHAPY>KUJIH NY3BbIPEK C KUIKOCTHIO ¢1a60-po30BOT0O
uBera... Ilosgrnee cekpernas cnysx6a Ilerpa I ycTaHOBHMJIA, YTO IIBeACKMI
anrexapb ko6 Baiin n3o6pes cexpeTHBIE YePHNUIA HA OCHOBE HEM3BECTHOI'Q
po30oBoro BeliecTBa. Kakoe 310 65170 BelecTBo?

IlopTpeTr momoapeBaemoro

K GecusetrHOMy pacTBOpY Ccy/ibdara HUHKA [0 KAaIIAM K06aBIAIN TUA-
pat ammuaka. CHauana BeInas Gesblil CTYZeHUCTHIA OCAOK, TOTOM OH pac-
TBopuJicA. K mosyuenHoMy pacTBopy mo6aBusin MHAWKATOD deHOoN(TANIEeNH,
u oH npuobpes MaJWHOBHIA LBET: cpela cTajJa CHJAbHoLIegouHoi. Kax e
rak? Beas rugpar ammuaka — caaboe OCHOBaHME, COJIb MHKA U BOBCE He 06-
JlazaeT OCHOBHEIMY CBOMCTBaMH... B ueM ke memo?

PacTBopurens, maiizennsiii ['may6epom

B 1648 r. B pykax HeMeIKOro antexaps-atxumuka Horamna Pyzonnda
'nay6epa oxasasncs cepoBaTo-6enblil OPOIIOK XJOpPHAa cepebpa, HEPacTBO-
PHMBIHA B Imjesouax M Kuciaorax. [viaybep Bce-Taku OTHICKAJ peareHT, KOTO-
peiii nepesoaun AgCl B pacTBop: 3o 61 amMmuak. Kakue ellje Bemecta Mo-
TYT OIPEeBPATUTH XJOPHUJ cepebpa B pacTBOPUMEIl KoMniekc?

BemectBo Ilneaunrepa

Hemeuxnit xumuk llnesunrep B 1947 r. nonyuns HoBoe BelecTBo. Bor
KaK OH OMHCHIBAJ eTro CUHTe3: «B cycneHanio rugpuga JUTHSA B JUSTHIOBOM
adupe A NPUIMBAJ MOPUMAMU PACTBOP XJIOPHAA ANIOMUHMA B TOM Ke pac-
TBOpuTese. Bainan 6esnrit ocazok xJgopuga autus. OTZenus ero oT pacTBopa,
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A yaaaua sQUp M3 )KUAKOCTH BBIIAPMBAHMEM M NONY4HI GecriBeTHOe KpHC-
TaIIMYecKoe BelllecTBO, paHee HenaBecTHoe xuMukaM. OHo 6ypHO pearupo-
BAJIO C BOJOIA, BhlAe/fAsd BOZOPOZ (KOTOPLIA Ha BO3AYXe aaropescs) u o6pasys
B pacTBope Gejible XJIONbA MeTaruipOKcHia amoMuHHUsA. HMIHTepecHO, 4UTO
mocjie OKOHUAHUS PeaKIdH KpacHasd JakMmycoBad GymMakka, OnyleHHas B
MoJy4YeHHEIH pacTBOp, mocuHesna. Ha ocHoBaHWH 3THX HaGIIONEHUH yike
MOKHO OBLIO CIeJaTh BRIBOZ O COCTaBe HOBOTO BelllecTBa». KaKoe BelliecTBO
monyuus Hlnesunrep?

Boxa — mopc — Boga

PyKoBoguTe/ls XMMUUECKOTO KPYKKa, PACCKA3BIBAA O KOMILIEKCHBIX CO-
eIMHEHUAX ’Kejle3a, IPeBPATHIL «BOAY» B «KJIIOKBEHHBIX MODC», CMEIIIAB /Be
mouTu 6GecuBeTHBIE XKUAKOCTH. IIoTOM «Mopc» CHOBa O0OpaTHJICA B «BOAY?,
KOT'Za K HeMy J00aBHJIM HECKOJBKO Kanejb 6eclBeTHOH KUAKOCTH. Kaxk aTo
6b110 caenaHo?

Tpu cnocoba

Ha sanaTuu kpyskKa «IOHbIR XMMUK » ITKOJBHUKY [TOJYyYaId THAPOKCUL
AMIOMUHUA U3 COJU — XJIOPUAA AMIOMUHUA — M 10 oImubke 406aBUIN CIMII-
KOM MHOIO pacTBOpa T'MAPOKCHZA HATpudA. BMecTo CTyJeHHUCTOro ocanka
Al(OH),; nosxyuuics mpo3pavHkIil pacTBoOp. <<I-£a,uo 6B1710 He IesI04b 6paTs, a
pacTBOp aMMMaKa», — cKasana Mamra. «JJaBaiiTe f06aBUM K 3TOMY pPacTBOpy
HAIIATHIPE», — Opeanoxxkun Juma. A T'ena HuYero He cKasaj, IPOCTO B3IFAI
CTeKJIAHHYIO TPYGOUKY, ONYCTHI ee B MOJYy4eHHBI PacTBOp U CTal AYTh...
QOuenn cKopo noaBuicsa 6enblii ocagok. KTo 13 I0HBIX XMMIKOB OBLI IpaB?

m «CnpATaHHERIA» XJI0P

H3BecTHO, uTO rekcaruapat xJjgopuga xpoma(Ill) B 3aBUCHMOCTH OT yCJI0-
BUii CHHTe3a CyLIeCTByeT B pasHbIX ¢opMax. Onna u3 HUX o6pasyeT BOAHBIE
pacTBOPHI TEMHO-3€JI€HOT0 [[BeTa, BTOpas — roiyboBaro-3eeHble, TPETbA —
duoneropsie. M3 TeMHO-3€1€HOrO PACTBOPA C [IOMOIIBIO BOJHOTO PAacTBOPa
HUTpaTa cepebpa Mok HO ocanuTh B Buge AgCl Tonpko 1/3 Bcero coaepsxaille-
roca B HCXOJHOM CoeJUHeHMH XJopa. M3 roay6oBaTo-3geseHOro pacTBopa
ocaskaaeTca 2/3 Bcero xJjopa, a 13 GUOJETOBOrO PACTBOPA BeCh XJIOD II€pPexXo-
zut B AgCl. B ueM npUdYMHA TAKOTO [IOBEJEHUSA PABHBIX QOPM reKcarnipara
xnopuza xpoma(Iil)?

[ELRl Pesysnsrar onmHAKOBI

KopuuHeBnIit mopolok cyibduaa onosa(ll) nepeBenn B pacTBOp AEHCT-
BHeM aucyJbduaa HaTpua Na,S,, a 30JI0OTHCTHII [OPOIIOK CyJAbGHIA 0JIO-
Ba(IV) pacteopuin, o6pabarbiBas cyIb(UIAOM HATPUA Na,S. O6pasoBasIiue-
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€ PACTBOPEI HUYEM He OTJHYAJIHCH APYT OT APYTa; NPH AEHCTBHU COMAHOM
KMCJIOTHI U3 060MX BBIAENAJICA raso06pasHblil CEPOBOJOPOA M BHITIALAN OCA-
Aok SnS,. KakuM 06pasoM U3 pasHBIX CYIbGHUIOB OJI0BA MOJIYYMIICHA OAUH U
TOT K€ IPOAYKT?

«Kyxonnoe» uzo6perenne

CKONBKO HENPHUATHOCTEH HOCTABISAET M3BECTKOBBIN HAJNIET Ha BOJOIIPO-
BOAHOU apMaType, Ha PaKOBHHax ¥ BaHHax! HuKakue maTeHTOBAHHbIE cpen-
CTBa (II0pO¥ BeChbMa JOPOTOCTOAINe!) He IO3BONAIOT PEIIUTEL IPobIeMy TaK,
KaK 9T0 jejaer Geulif MOPOIIOK N0 UMeHM «TPHIOH» M3 X03SHCTBEHHOrO
MarasmHa WM U3 Mara3uHa ¢GoropeakTHsoB. OGBIYHO 3TO BeIeCTBO MCIIOIh-
dyercd s yMArdeHuA BoAbl. Ho crout HaHecTH ci10if yBiaXHEHHBIX KpHC-
TasioB «Tpunonas Ha ouMIaeMyI0 IOBEPXHOCTD, MOAOMKAATE 5—10 MHHYT,
H... Yro e npousoiiger?

3aragka Taccepa

B 1798 r. ¢dpanuysckuit xumur Taccep, npobys aeiicTBME PA3IHYHBIX
PEeaKTHBOB Ha TeKCarunjpaTr XJOpHAa Ko0ajibTa CoCl2 *6H,0, obuapyxu,

4TO ra3000pasHbIit AMMHAK NIPEBPALIIAET PO3OBhIE KPHUCTALTLI 3TOH COIH B Kpac-
HEIH MOPOINIOK, HEPACTBODHMEIM B STHJIOBOM cnupre. Korga Taccep marpen
3TOT IOPOLIOK 0 65 °C, MpOM30NUII0 OTINENIeHHe YACTH aMMUAKA | opo-
HUIOK nmpHoOpen cuHUE nBer. Y KpacHBIH, U CHHMII TOPOIIKH XOPOLIO pac-
TBOPAJNCEL B BOJIE, IPHYEM B 06OMX CIyYadgX PACTBOD HMeJ DO3OBBIH LBET
u B1oGaBOK M3jgaBa 3amax aMmmuaka. Korga kpacHsrit NIOPOLIOK OBLJI BHECEH
B KOJBy C CONAHON KUCIOTO, OH Tepemesn B PacTBOpP, OKPACHB €ro B PO30-
BRI I1BeT. XMUMHUYECKHIl aHAIM3 9TOTO pacTBOpa MOKa3al HAJIHYHE XJOPHIA
Kobasbra M xJopuga ammouus. Taccep 6bLt 0o3ajJlayeH, He B CHJIAX IOHATH,

UTO JKe y Hero nony4uaochk. O6bACHUTE Pe3yNbTATH OMBITOB (PPAHIIYICKOTO
XUMUKA,

Crpannoe oTkpsiTHe MoHza

B 1889 r. aurauiickuii XUMUK Hu npombellineHHEUK Jlroasur Moua o6Hua-
DYXHJ, ITO B TEIJIOE BPeMs rojja IPH NPONyCKaHUN MOHOOKCHA Yriepoma
110 HUKEJIEBBIM TPYOOIIPOBOAAM M MpM XpaHEHMM JTOrO Tasa B 6alIoHAX M3
HUKeNsA 06pasyerca TsaKesas, OYEHb JeTydas, B3PHIBOOIACHAS M ATOBHTAA
JKHUAKOCTE HEH3BECTHOTO cocraBa. IIpu HarperaHuH 5Tol KUIAKOCTH 06pasy-
eTCsA TOHYAWIIK NOPOINOK HUKEJs, BCIBIXMBAIOIMA Ha BO3AyXe, H ra3000-
pasHelit CO. Tonpko uyepes 11 et Mouay yaajioch YCTAHOBHTH, YTO OMACHAasI
JKHUAKOCTb HMEeT MOJIEKYJIAPHOE CTpOeHMe. Briocie cTBHM BRIACHHIOCH, YTO
3TO KOMILJIEKCHOE coenHeHrne. Kakoe mMeHHO?
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Yynmeca ¢ HOZOM

MoseKyasapHBIH M0 pearupyer ¢ CONaAMH — HOAUJaMH, H IIPH 9TOM IIO-
JIy4aI0TCA KOMILTEKCH — IOJHHOAOMOAAT-aHMOHBI. IMEHHO 3a cUeT TaKoro
KOMILIEKC006pa30BaHUA MO CTAHOBHUTCA « PACTBOPDMMEIM» B BOJE M OKpaIu-
BAET JKUIKOCTE B KPACHO-KOPHYHEBLIH IBeT B IPMCYTCTBUH COJIeM — HOJH-
nos (KI, Mgl,, Mnl, u . m.). Ho BOT XMMHKH HAYAJIU IPOBOAUTH II0A06HOTO
pOZa «pacTBOPeHHE» HOJA B IPUCYTCTBMH HOAUAA KaAMUSA Cdl,, u xuaKOCTH

ocranack 6ecrBeTHO. ITouemy? OTBer 6bLJ HalifeH B CIIPaBOYHUKE 1; TabIH-
e YCTOMYHMBOCTH HOAM/IHEIX KOMILIEKCOB KanMus. UTo aTo 32 OTBeT!

«CHraun» U «caabaxm»

Oproxpemuuesan kucnora H, SiO, u GopHan xnc.no'.ra (rugpoxcun 6opa)
B(OH); — cnabbie, a rexca@TOPOCIIHKAT BOAODOAA H,[SiFg] u TerpadTopobo-
pat Bogopozna H[BF,] — BecbMa CHIBHEIE KHCJIOTHI. I'uapoxcHAbI MUHKA U Kaj-
musa Zn(OH), u Cd(OH), — cnaGble OCHOBAHHSA U amdoTepHBle THAPOKCHADI,
a4 TUAPOKCHALI TETPAAMMMHIIMHKA H TeKCAAMMHHKAIMHA [Zn(NH,),}(OH),
1 [Cd(NH,)g(OH), — cuibHEIE OCHOBAHMA. IMouemy?

Kak npaBuianao?

TIpu peaKIMH AMXJIOPHIA OJIOBA C CONAHOM KHCIOTOH 00pasyeTca alumo-
KOMIIJIEKC — KOMILJIEKCHBIN aHHOH, I'/ie B KaYeCcTBe IeHTPAJIbHOTO aTOMa BHI-
crynaet onopo(Il), a B poam JMraigoB — XJODHA-MOHEI. B yuebHuKax I'llplf
BOIAT ero ¢opMyJbl, OTBeYalOI[He CJIeAYIOIIHM COCTaBaM: [SnC? a5

- 4- e BepOATHA
[SnCl 4]2 u gaxe [SnClg]*". Kakas us aTux ¢popmyn namubosee Bep

m Kak IOBBICHTb CTeIeHb OKMCIeHH?

Ha mpaXTHYecKOM Type FOPOACKOH XHMWYECKOW OJUMINAABl YYACTHH-
KaM OBII0 JaHO 3ajaHue: IPUrOTOBUTH PACTBOPHI, CoJepKalllie aMMHuaYHbIe
xoMmmeKcesl ruaporcuga meau(ll) u xmopuaa xobanpra(lll). B kayectse uc-
XOJHREIX DeareHTOB IpeAJIaraoch WCIoab30BaTh oKcup Mexu(I), pacTBOpEI
aMMuaKa, xaopaga Kobaabra(ll) u xmopuga Harpusa. Kakum o6pa3oM ydacT-
HHKH OJUMITHA/bI BHIIOIHHUIN 3afaHue?

Heyanosnmoe cepe6po

qTOﬁE;I BEIAENHUTHL cepefpo, HaxommBleecAd B OTpafoTaHHOM pacTBODE
tdororpaduueckoro guKcaxa, IOHbIe XUMHKH pen{nnn TIPOBECTH DPeaKIHIO
OCaKIEeHUs xJIopHja cepebpa u n0GaBuin GosbmIoi H3OBITOK XJIOPHAA HAT-
pus. Ho ocagka AgCl ue 651110 o6HapyxeHo. B yem cocrosina omrubxa? Ilpexn-
JIOIKHTE CIIocod BhIAeJeHMa cepebpa 3 JaHHOTO pacTBOpa B BHJAE TPYAHODA-
CTBOPHMOM COJIH.
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OTBETHI K I'/IABE 6

6.1. IIpu B3aumozeiicTeun B(OH)3 u KF B cooTBeTeTBHE ¢ YpPaBHeHUEM
peaKIMu:

B(OH); + 4KF = K[BF,|\ + 3KOH
06pasyeTcsa OYeHb YCTONYMBEIM KOMIJIEKC — TeTpadTropobopar-uon [BF,]" u

BRITTANAET OCALOK K[BF4], MaJIOpaCTBOPUMEIN B Boje. OMHOBpEeMEHHO B pac-
TBOpE NoABAAETCA rUAPOKCUA Kanusa KOH — cunsHOe ocHOBaHUE.

3.2, i i i
66 Ilpu meficTBuu Ha Si0, ¢ropoBosopoAHOit KUCIOTE BBIJEJIAETCA ra-
3000pasHhIi i i i
PA3HRIM TeTpaTOpPHA KpeMHUA SiF 4 («OeqBlif [EIMOK>»), KOTODBIHA ¢ U3-

6I:ITK0MU HF pearnpyer, o6pasys KOMIJIeKCHOe COoeIHHEeHUe CO CBOMCTBAMMU
CUJIBPHOM KHCJIOTEl — reKCa@TOPOCHINKAT BOAODOIA HZ[SiFG]

Si0, + 4HF = SiF4T + 2H,0; SiF, + 2HF = H,[SiFg]
IIpu Harperaunun H,[SiF¢] monnocTsio pasnaraercs ¢ o6pa3oBaHHEM Jer-
KOJIETYYUX BEIECTB:
H,[SiF¢] = SiF, T+ 2HFT

g
6.3. Crauana mporexana PeaKIusA BEIJENEHUA T'UADPOKCHAA-Kap6oHaTa
Gepuiaua

2BeCl, + 2Na,CO, + H,0 = Be,CO,4(0H),! + 4NaCl + Co,T,

4 IIOTOM BMeCTO Be(OH)2 NOAYyYHJICA PACTBOPHUMEIY KapGOHATHLIH KOMIIJIEKC
Gepuinus:

Be,CO3(OH), + 3Na,CO, = 2Na,[Be(CO,),] + 2NaOH,

KOTODHI HMeeT Cliefyioliee CTPOeHHUe:

/O\Be/o\
\O/ \0/

2—

0=C C=0

6« - 2 6 y

Cl Cl Cl
>Al/ \Al/
Cl \Cl/ \Cl

Aromer anromunusa(III) (xoMILTeKCOO6pA3OBATENA) UMEIOT KOODAHWHAIIH-
OHHOE€ YUCJIO 4. ITO 3HAYUT, YTO OHU 06pasyioT 1o YeThIpe CBSI3M ¢ JUTraHaA-
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vm,ﬁ;.

MU — XJopHuI-uoHaMmu. [Ipu 3TOM JBa MOCTHKOBEIX XJIOPHUIHEIX JUTaHM4 CO-
eIWHAIOT ATOMEI AJIIOMUHAA MeXAY co0oii: XJIopuHBIe JUMaHALl UMEIOT He-
CKOJIBKO HEIIOJEeJEeHHBIX Iap 9JIeKTPOHOB, 1 noatroMy Cl™ MoskeT Urpats poss
6ugenTaTHoro (o6pasyroliero Ase CBA3YM) JUTaHAA.

6.5. oang kanusa U UOJ B3aMMOAEHCTBYIOT ¢ 06pa30BaHUEM B PAaCTBOpE

nsunogoumonara(l) kamua:
KI + I, = K[I(I),]

AHHOH 3TOro KOMILIEKCA U IIPUAAET PACTBODY TEMHO-KOPUYHERBEI 1IBET.
Bogurrit pacteop KOH paspymaeTr KoMIJIeKC:

3K[I(I),] + 6KOH = 8KI + K104 + 3H,0

Hpn HarpeBaHHNHU KOMIIJIEKC TaKMKe pa3pyliaeTcAa:
K[I(I),] = KI + LT

6.6. Kpucrannoruaparsl cyabdara, HUTPATA U XJIOPUJa MeAH COJAEpKaT
YaCTh UJIH AajKe BCe MOJIEKYJIEI BOJLI Bo BHYTpeHHel cdepe kommexca. Ilen-
TATUAPAT CyJas(aTa MeIU IO COBPEMEHHBIM NIPeACTABJIEHUAM — 9TO MOHOI'H /-
par cynedara terpaakBamenu [Cu(H,0),180, - H,0. I'ekcaruapar HuTpaTta
Meau — 9TO AUrHApar HurpaTa TeTpaakBamenu [Cu(H,0),(NO,), - 2H,0.
IuruapaT XJ0puja MeIH NpeicTaBiaseT co00l HeHTPaJbHEIR KOMILIEKC AH-
xsopoguarxBamens cocrasa [Cu(H,0),Cl, ]

6.7. B 1848 r. eme He NOJYUUJ ITMPOKOIO PACIPOCTPAHEHHA IIUAHUI-
HBIFI MeTOH WU3BJIEUeHHUs 30JI0TA M3 GeJHBIX DyXA, NPENJIOKEHHBIH KHA3EM
ITerpom PomanoBrueM BarpaTnoHoM — miieMssHHUKOM repos BoiHEI 1812 r.
PaboTHuK npoOupHO#N Ja6opaTopuM, BHAMMO, Y3HAJ O MHAHHIHOM MeETOJe
U3 onyOBJMKOBAHHEIX paboT KHA35. 30JI0TO PACTBOPSETCA B BOLZHOM PACTBODE
LUAHUAA HATPHA IPH MTPOAYBAHUHU BO3AYXA:

4Au + 8NaCN + 2H,0 + O, = 4Na[Au(CN),] + 4NaOH

IMosyuenuslil BoaHbIN pacTBop Aunnaxoaypara(l) narpua Na[Au(CN),]
¥ [epeBO3HJH B OyTHLAAX Ha cBaJkKy. OTTyza OoHM Monafajy B MOJIOJLHYIO
n1aGopaTopHIo, I'le pACTBOD moABeprajicsa o6paboTKe IIMHKOBOI MIBLILIO, BOC-
CTaHABJMBAIOIIEl 30JI0TO U3 [{HAHNIHOIO KOMILJIEKCA:

2Na[Au(CN),] + Zn = Na,[Zn(CN),] + 2Aul

ITopoinoK 30710Ta, IOJYUYEHHEIN B PE3YJIbTATE 9TUX OllepaIiuil, COOePKUT
IpHMech HEIPOPEAruPOBABIIEro NUHKA (KOTOpPHIH GepeTca B M3OBITKE, YTO-
OBI IOJTHOCTBIO BBIZIEJINTE IPAroleHHBIN MeTa1). Y jajleHue IDUMECH IINHKA
IOCTHTaeTCA IIPOMEIBKOH ocalka 30J10Ta pa3baBieHHO consHO KHCJIOTOH,

KOTOpas NepeBOAUT IIUHK B COJIb — XJIODHJ IIHHKA:
Zn + 2HCI = ZnCl, + H,T
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6.8. .

8. Coeaunenue cocrana CuCl2 2H20 — 3TO Ha CaMOM JieJie KOMILJIEKC,
AUXJIOPOANAKBAMEND [Cu(H20)2012]. B BOZHOM pacTBOpe OH NOABEPraeTcs
peaknnn o6MeHa JUTaHAOB: XJIOPH/J-MOHB U3 BHYTPEHHe cdephl KOMILIEK-
Ca YXOAAT B PacTBOP, 4 HA HX MeCTe MOARBJAIOTCA MOJEKYIH BOAb. Taxum
obpasoM, HeHTpanbHBIH KOMILIEKC IIpeBpAIfaeTCA CHAYAIA B KATHOH
C +

[Cu(H,0),Cl]" senenoro nsera, a 3aTeM — B [Cu(}1,0) 4]2+ roaxy6oro nsera.

6.9. Kommnnexcroe coeqnrenne, nonyuennoe lleitse, oTBegaer hopmyre
K[Pt(C,H 4)Cl3] +H,0 1 Ha3bIBaeTCA MOHOTHAPAT TPHXJIOPOITHIEHILIATHHA-

ta(Il) kanus. leiise BEIAEINII €r0 10 PeaKIIH:
H,[PtCl,] + C,H,OH + KCI = K[Pt(C,H,)Cl,] H,0 + 2HCI

HOAO6HHB COeJNHEHUA OTHOCATCA K KJAcCy M-KOMILIEKCOB, I'leé ATOM-
Romnnexc006pasonaTenL CBA34H He ¢ KAKUM-TO KOHKPETHBIM ATOMOM CZH4
’

a co Bceil cucTeMoi ACJIOKATHU30BAHHBIX M-3JIEKTPOHOB 3TUJIeHA.

6.10. B cocTaB MONEeKYIBI AUMETHITINOKCHMA (peaxkTnBa Uyraesa) Bxo-
AAT ABe rpynnsl NOH. J[uMeTHATrIHOKCHMAT-aHHOH MOKET UIpaTh POJIb GH-
ACHTATHOIO JIUTAHJA4 U 06Pa30BLIBATE XMMHYECKHE CBASH € KOMILIEKCOO6pa-
30BaTesieM Yepe3 aToMbl a3oTa. pko-kpacHbIt kKommnexc aukena(Ill) ¢ gu-
METHITTHOKCHMOM (peaKTHBOM Uyraema) ucnonbayeTcs A KadeCTBEHHOTO
1 KOJIM4eCTBEHHOro onpe/ieIeHns KaTuouoB Hukensa Ni2*, Peakuuio BelyT B
pacTBOpe, COAEPKALIEM AMMHAK. ITO HYXKHO JUIA TOTO, YTOOBI CBA3ATH IIPO-
TOHBI, MCTOYHHMKOM KOTOPBIX ABJISIOTCSA MOJEKYJL AHMETHITIHOKCUMA
(CH3)2CZN2(OH)2, OpHYEeM Ka)KAasd MOJIEKyNa JUMETHITIMOKCHMA AaeT II0

OAHOMY IPOTOHY. CTpyKTypa JMMEeTHITINOKCHMATHOIO KOMILIEKCA BKJII0Ya-
eT BofopoaHble cBasn O—HT30:

O—H---0___
HO—G=N—_  _—N=C—CH,
HC—C=N= "~ ~=N=C—CH,
Kommiexke Hukens c AXMETHITIHOKCHMOM OTHOCHTCA K YHCIY KOMII-

JIEKCOB X€JaTHOTO (UMKJWYECKOr0) THIA, OH OYeHb IPOYEH M MAaJIOpacTBO-
puM.

6.11. Yem MeHbIIIe paCTBODHMOCTD OCAZKA, TEM Gosee YCTOHYHUBBIM J0JI-
JEH OBITh KOMILIEKC, B BUEe KOTOPOro COGMPAIOTCA PACTBOPATH AAHHBIH 0ca-
AoK. PacTBoprMocTs xn0puaa cepebpa B BoJie BecbMa MaJsa, HO €r0 MOYKHO
IpPEeBPaTUTh B AMMHa4YHBIM KOMILIEKC B COOTBETCTBUM C yDaBHEHHMEM peax-
LHH;

AgCl (1) + 2(NH, - H,0) = [Ag(NH,),]* + CI” + 2H,0
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PacreopuMocTs HoguAaa cepebpa nouru B 1000 pas MeHeINE, Y€M y XJIO-
pHuza cepebpa, U A €ro Nepesojia B pacTeop TpebyeTca obpaszoBaHye 3HAYH-
TeabHO 60JIee TPOYHOro KOMILJIEKCa — HallpHMep, THOCYIb(aTHOTrO:

Agl (1) + 2S0,8% = [Ag(S0,8)," +1”
6.12. B xosoHKe o6pa3oBaicsa r’IIpOKCH] rerpaaMmmuaMenn(1l) o peax-
IHA;
2Cu + 0, + 2H,0 + 8NH, = 2[Cu(NH,),](OH),
TaxuM 06pa3oM U3 ra3oBOil cMecH GhLI yAaneH KHUCIOPOA, He0O6X0JUMBIH

IUIA IPOTEKaHuA mpoLecea.
6.13. Ilna pacTBoperns okcria cepebpa Ag,0 JIubux uCmoab30BaL aM-

MHUAK:
Ag,0 + 4NH, + H,0 = 2[Ag(NH,),JOH

BoccraHoBieHne cepe6pa M3 PACTBOPHMOTO KOMILIEKCa — THAPOKCHIA
nuammuncepe6pa [Ag(NH,),JOH dopmanbaeruniom HCHO c¢ noaydeHuneM
«cepeOpHaHOro 3epKata» OTBEYAeT yPaBHEHHUIO PeaKI !

2[Ag(NH,),]JOH + HCHO = 2Agl + 3NH, + HCOONH, + H,0

6.14. B 1800 r. Mycun-IIlymKHH IOJy4HJI XpOMOKaINeBble KBACIEL CO-

~ crasa KCr(80,), - 12H,0.

6.15. Drum cunocobom uogua meau(Il) monyuymTs HeNb3d, TAK KaK IIPH
cMemuBauuy cyabdara megu(1l) 1 Hogmaa Kalusa HAET peaKIud

2CuSO, + 4KI = 2Cull + 2K,SO, + 1,
Bypas oxpacka o6ycioBiaeHa 06pasoBaHneM punonounoaara(l) kammsa:
KI + I, = K[1(I),]

IIpu nobaBnennu THOCYyAb(MATa HATPUS PACTBOD obecliBeYBaAETCA:

K[I(I),] + 2Na,SO4S = KI + 2Nal + Na,S,0¢
Bensrit ocagox noanaa meau(l) Cul B n3bulTke THOCYIbGATA HATPHA JIET-

KO pacTBOpsETCH, TaK Kak obpasyercs MMPOYHBI# KOMILJIEKC [Cu(8038)2]3_:
Cul + 2Na,S0,S = Nag[Cu(S0,48),] + Nal

6.16. IIpu B3auMOAEHCTBHH C aMMHAKOM OKCHABI MeJH IPEeBPAIIAIOTCA
B CHUIbHbIE OCHOBAHMUSA, KOTOPbIE HALEJIO AUCCOUHUPYIOT B BOAHOM PacTBOpE:

Cu,0 + 4NH, + H,0 = 2[Cu(NH,),]OH
[Cu(NH,),]OH = [Cu(NH,),]" + OH"
CuO + 4NH, + H,0 = [Cu(NH,),J(OH),
[Cu(NH,),J(OH), = [Cu(NH,),I** + 20H"
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6.17. B peakuuu 6n1 nony4yeH TpHKapGoHaToTpuakBakoGansTaT(III)
Kaaus:

2CoCl,, + H,0, + 10KHCO, = 2K3[Co(H20)3(CO3)3] + 4KCl + 4CO2T
Boza Bxoaut Bo BHyTpenHIO0 chepy KoMIIEK A,

6.18. Buauane nonyuaerca TUADPOKCH/ AJIOMHHHUA, 38TEM OH IIpEeBPALLA-

€TCA B TETParuJpOKCOANIOMHUHAT HATPHA — DACTBOPHMBIit THIPOKCOKOM-
ILJIeKC:

AlCl,; + 3NaOH = Al(OH),! + 3NaCl
Al(OH); + NaOH = Na[Al(OH) 4]
ITOT KOMILTEKC PA3PYIIAETCs oA NefCTBHEeM CO,:
Na[Al(OH),] + CO, = Al(OH), + NaHCO,
6.19. B peakuuu aurpara pryTn Hg(NOy), ¢ mogunom xanus KI Buaua-
JIé BBINIAZIAeT KPACHEIH 0CAJOK HOAMUIA PTYTH HgIZ:
Hg(NO,), + 2KI = Hgl, | + 2KNO,

3aTeM npu BBeAeHUM M3GBITKA noxuaa Kajausa obpasyercs GeclBeTHBII,
X0OpOo1O PaCTBOPMMBIH B BOAE TETPAMOLOMEDPKYPAT KAIUSA K,[Hgl AL

Hgl, + 2KI = K,[Hgl,]

6.20. Ilpuuuna — B 06pasoBaHUM BechbMma MPOYHBIX KOMILIEKCOB
Terpaunogomepkypat(Il)-unona [HgI4]2' H

[Cu(CN)Z] . Cranmaprunle noreHIINANBI OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIX

aununaHokynpat(l)-uona

nap [Hgl 4]2_/Hg u [Cu(CN 51" /Cu umeror anauenns Mensnme HyJA, U TI03TO-
MY HIYT pEaKI[HH;
Hg + 4HI = H,[HgI,] + H,T
| 2Cu + 4NaCN + 2H,0 = 2Na[Cu(CN)2] + 2NaOH + HZT
6.21. Xumuueckuit cocraB GepauHCKO Na3ypu U TYpHOYJEeBOH CHHU
OZUHAKOB.

Honroe Bpemsa cumTamm, 4TO OHH Pa3TuYalTCA CTEeINEeHAMH OKHCJIe-
HUA 2KeJie3a BO BHEIIHEH M BHYTPEHHeH cdepe KOMILIeKca: GepIMHCKOMN 1a-

3YPH NIDUOMUCBHIBAIHN (GOpMyay KFem[FeH(CN)e], a TypHOyJeBOH CHHH —
ppall
KFell[Felll(CN )¢]- OnHako aToMmbI sKeneaa BHYTpeHHEH M BHelllHel cdephl B

9TOM COE€AMHEHHH CIIOCOOHBI TMIOCTOAHHO 00MEeHUBATHCA AJIEKTPOHAMHU M Me-
HATH CBOH CTEIIEeHH OKHCJIeHHUA.

6.22. «Cumnaruueckume uepHuna» fIkoba Baifina — ato pacTBops xJ0-
puza kobanera(Il). Hagnuck, crenannas Takum pacTBoOpoM, He OygeTr aaMer-
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S

Ha: xyuopup rexcaakBaxobansra [Co(H,0),]Cl, 6neano-pososoro usera. Ecan

€ro MoJorpeTh, KOMILJIEKC H3MEHAET COCTAB U IMIPEeBpAaIaeTca B CHHUN JUXJI0-
pozuakBako6ansT [Co(H,0),Cl,]. Ilogbimas Ha JHCTOK WM MOXEPIKAB €ro

Hajg I1apoM, MOXXHO YBJaAXXHHUTH 6YMB.I‘y, 1 H306pameHHe CHOBAa nponanert.

6.23. ITporexator peaxuun Beienenus Zn(OH), u sareM — obpasoBanus
KOMILITEKCHOTO COeJUHEHUA, THAPOKCHA TeTpaaMMHUHUMHKA [Zn(N H3) 4](OH)2:

ZnSO, + 2(NH, - H,0) = Zn(OH), | + (NH,),SO,
Zn(OH), + 4(NH, - H,0) = [Zn(NH,),}(OH), + 4H,,0

Jro CcoeIHeHHue B BOOHOM DaACTBODPE AUCCOIIMHUDPYyeT HalleJo, KaK M I10Ja-
raercAa CHJIBbHOMY OCHOBaHHIO:

[Zn(NH,),(OH), = [Zn(NH3)4]2+ + 20H"

6.24. Kpome aMMuaka, KOTODEIH IIpeBpalliaeT XJOPUL cepebpa B pacTBoO-
pumbil xaopug auammuHncepeGpa [Ag(NH,),]Cl, ans nepesoza aroro coexn-
HEHHMA B PDACTBOP NMYTEM IOJYYEHUA MPOYHBIX KOMILIEKCOB MOTYT OBITH HC-
MOJB30BAHEI COMY — OPOMHMABI, MOAUABI, IIUAHUARI, 4 TAKMKE THUOCYJIb(ATEI.
DopMYJIBI TONYYAEMEIX B PE3yJILTATE PEAKINI KOMILIEKCHEIX HOHOB TAKOBEL!

[Ag(Br),]", [Ag(D),]", [Ag(CN),]", [Ag(S0,8),13
6.25. IllnesuHrep MOAYYHI TETPATHAPHAOATIOMUHAT auTHA Li[AlH MH

4LiH + AICl, = Li[AlH,] + 3LiCl!,
KOTODBIH B Boge O0ypPHO pa3JaraeTca:
Li[AIH,] + 4H,0 = LiOH + Al(OH),! + 4H,T

C BBIAEJIEHHUEM OCagKa r'mIpOKCHIa aJIIOMHUHHUA, r‘aaoo6pa3Horo BOgOpOAa U 00-
pa3oBaHHEM 'HAPOKCHAA JIUTHUA, OT KOTOPOI'O CHHEET JAKMYCOBasa 6YMB.}KIC8..

6.26. Xnopun xenesa FeCl;, obpasyiomuii GreHO-2XKeaTEIH pacTBOD,

B3aUMOIENCTBYET ¢ THOIIMAHATOM AMMOHHA ¢ 06pa3oBaHMeM KOMIMJIEKCHOIO
COeJHHEHHA APKO-KPACHOTO IIBeTA — TpUc(THOIHAHATO)TpnakKBakeaesa(Ill)
[Fe(H,0)4(NCS),] B cooTBeTCTBHM C YPABHEHHEM DEAKIIMH:

FeCl; + 3H,0 + 3NH NCS = [Fe(H,0)4(NCS),;] + 3NH,CI
XJIopU-MOHBI TIPH B3aMMOJEHCTBHH € 3TUM KOMILIEKCOM JKejie3a JaioT
Gecupernsplit fuxaopogunaxsadeppat(IIl)-uon [Fe(H,0) 4C12]+:
[Fe(H,0)4(NCS),] + H,0 + 2C1” == [Fe(H,0),CL,]* + 3NCS"~

JManHaa peaknua o6paTuma, ¥ TOBBIIIEHHE KOHUEHTPALMH XJIO-
PHUI-MOHOB CMeIlaeT ee paBHOBECHE BOpaBo. B peaynnraTe pacTBop obeciiBe-
YHBAETCA.
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6.27. IlpaBel BCe TPOe IOHBIX XMMMKOB. JleHCTBUTENHHO, MIpU CHUHTe3e
aM(OTepHBIX 'UAPOKCUOB JeliCTBHEM Iesoueil Ha COMM CYINeCTBYeT Omac-
HOCTb «IIPOCKOYMTb» TOYKY SKBUBAJEHTHOCTH M IOJYYHUTH PACTBOPMMEIL
rufipokcokomiiexc. Hanpumep, B cayuae rumpokcuia amoMuHNAA:

AlCl; + 4NaOH = Na[Al(OH),] + 3NaCl
IlosToMy 4Yamie BCcero CMHTE3 BeAyT, UCIOJIb3yA PACTBOP AMMHAKA (Kak
3TO0 npeAaoxuaa Marua):
AlCly + 3(NH;  H,0) = AI(OH)3J, + 3NH (I
Ecin yxe umeercs pacteop Na[Al(OH) 4]y MOXHO BBIIETNTH Al(OH),

AeficTBUEM XJIOpH/Aa AMMOHM (KaK npeAnoku JluMa) HIH yriaeKnucaoro ra-
3a (kak caeqan I'exa):

Na[Al(OH),] + NH,Cl = Al(OH)al + NH, - H,0 + NaCl
Na[Al(OH),] + CO, = Al(OH),| + NaHCO,

I'napOKCOKOMILIEKCE! YCTONYUBH TOABKO B CHJILHOLNEIOYHOMN cpene,
a 06e aTH 106aBKM CJIeTKA MOAKUCIAIOT PACTBOD.

6.28. TeMHO-3e/eHBIHl PACTBOD COAEPMKUT XJIOPHUL AV XJIOpOTEeTPaaKBa-
xpoma(Ill) [Cr(H,0) 4C12]C1 * 2H,0, rony6oBaTo-3€e1€HBINH PACTBOD — XJIOPHL
xJjopornenTaakBaxpoma(Ill) [Cr(H20)5C1]Cl2 - H,0, a puonerosslii pacTBop —
xaopuj rexcaaxBaxpoma(Ill) [Cr(H20)6]Cl3. IT0 TpH M3OoMepa AKBAKOMII-
Jexca Xxpoma. Hutpar cepebpa B3anMonelicTByeT TOJLKO ¢ BHenTHecqepHHI-
MH XJIOPUIHBEIMYA AHUOHAMM, KOTOPBI€ OTINEISIOTCA B PACTBODE:

[Cr(H,0)6ICl; = [Cr(H,0),]3" + 3Cl-
[Cr(H,0);CIICl, - H,0 = [Cr(H20)501]2+ +2Cl" + H,0
[Cr(H,0),CL,ICl - 2H,0 = [Cr(H20)4Clz]+ +Cl” + 2H,0

Honm Cl°, xoTOphEle HAXOASITCA BO BHYTPEHHEl chepe, TEPSIOT CIOCOB-
HOCTB K ocaxaeHmnio B Buae AgCl.

6.29. TIpu neiictenu Na,S, Ha SnS 01080 OKHUCAAETCS O CTEEHU OKHC-
JaeHus +IV u o6pasyeT JOBOJLHO YCTOHYHBLIN KOMILIEKC TputnoctaHuat(IV)
HATPHUS:

Na,S, + 8SnS = Na,[SnS,]
Taxoii ske KoMIIeKC 06padyeTcs B PeayaIbTaTe PeaKI[UU Na,S un SnS,;:
Na,S + SnS, = Na,[SnS,]
Ilox peiicTBMEM KMCIOTH THOKOMILIEKC OJIOBA Pa3JaraeTcs:
Na,[SnS,] + 2HCI = SnS,| + H,ST + 2NaCl

124 Yacte |. 3BAHHMATEJIBHBIE 3ATAHHS

6.30. Tpunox (tounee, Tpunon B) — aTo guHATpPUEBAS COJNB ITHUIEHAN-
AMHMHTETPAYKCYCHOH KHMCJIOTHI, B pacTBOpe o6pasyeT rekCaJeHTATHBIA JIH-
raH] XeJaTHOr'0 THUIIa. IJTO 3HAYHUT, YTO B KOMIIJIEKCHBIX COEIWHEHUAX
NaHHBIA quras] o6pasyeT yCTOHMYUBbIE 3aMKHYThIE IIUKJIBI M TPUCOENHAET-
cfl K aTOMYy-KOMILIEKCO06pA30OBATEIO 38 CHET IIECTH HEIOAEJEHHBIX BJIEK-
TPOHHLIX AP ATOMOB KUCJIOPOAA U 830Ta:

0 0

N\, 7
C o\ /o c
el |

O—C\\HZC_CHg/,C—O
o o

IIpu o6pasoBaHUH OUEHE IPOYHBIX KOMILJIEKCOB C KATHOHAMH KaJIbLUA U
MAarHus, BXOAAIMMH B COCTAB M3BECTKOBOrO HaJjeTa, MOCcJeJHUN pacTBOPA-
eTCs, ¥ IIOBEPXHOCTH II0C/Je CMBIBAHUS NDOAYKTOB PEAaKIMK CTAHOBHUTCH CO-
BEepIIEHHO YUCTOMH.

6.31. Taccep BuepBhie OCYIIECTBUJI PEAKITUIO:
[Co(H,0)(ICl, + 6NH, = [Co(NH,)41CL, + 6H,0
IIpu narpesannu B BaKyyme 06pasyeTcd HeHTPAIbHRIA KOMIIJIEKC — CH-
HUi1 mpanc-auxaopoauaMmMuakobarsT(II):
[Co(NH,)4ICL, = [Co(NH,),Cl,] + 2NH,T
B consHo# kucaore o6a aMMHAYHBIX KOMILIEKCA INIPEBPAIAIOTCA B
[Co(H,0)41Cl,, pasnarasch 10 peakum:
[Co(NH,),ICl, + 6HCL = [Co(H,0)6]ICl, + 6NH,Cl
6.32. Moua noayuna Kap6OHMILHBIN KOMILIEKC HUKeJIA N0 peaKiiu:
Ni + 4CO = [Ni(CO),]
IIpn marpeBaHMH 3TOT KOMILIEKC Pa3jaraercs
[Ni(CO),] = Ni +4CO
Kap6ouuibHble KOMIUIEKCH HAILIM IPUMEHEHHE B TEXHOJOIHYECKHX
npomeccax MoJy4eHnsi BBICOKOUUCTHIX METAJJIOB.
6.33. Uoauauple KOMIUIEKCHI KaJMNs: [Cd(H20)3I]+, [Cd(HZO)ZIZ]O,
[CA(H,0)I;] u [CdL 4]2_ 061a1a10T BRICOKOH ycTofiunBOCTHI0. OHM U noayva-

I0TCA IIPH pacTBOPEHHH B BOAe MOAKAA KalMHA. HOBTOMy B BOAHBIX PACTBO-
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pax Cdl, ne o6Hapy:xuBaeTCA MOAUL-MOHOB, CIIOCOGHBIX K 06PA30BAHHUIO TIO-
JIMMOJ0MOATOB.

6.34. Mesxay noHaMu BHyTpeHHel 1 BHelllHeil c)epbl KOMIJIEKCHBIX CO-
eAVMHeHU CBA3b upe3BrIYaiiHo cnabasn. [TosToMy B BOSHEIX PACTBOPAX MMeET
MECTO IIOJIHAS AUCCOUMALMA TUAPOKCHIOB KOMIIJIEKCHBIX KATHOHOB:

[Zn(NH,),[(OH), = [Zn(NH,),J2" + 20H"
[CA(NH,),J(OH), = [Cd(NH,),]2* + 20H",

a B PaCTBOpax KHCJIOT C KOMIIJIEKCHBRIMHY AHNOHAMU — H806paTIfIMbIﬁ IpoTo-
JIU3 C OGpaBOBaHHEM KaTHOHOB OKCOHHA:

H,[SiFg] + 2H,0 = [SiF4]>” + 2H,0"
H[BF,] + H,0 = [BF,]” + H30+
6.35. HauGosnee BepoATHAA AJAA TAKOTO alMJOKOMILIEKca dhopMyTa —
[SnCl;]": reomeTpusa KOMILIEKCHOTO HOHA B BTOM CJIyuae OTBEYAEeT He3aBep-

HIEHHOMY TeTpasApy (TUI THOPUAMSALMY ATOMHBIX OpOUTANEH UeHTPANBLHO-

ro aroma sp-) ¢ ofHOIl HelloAeIeHHON ApPOil HIEKTPOHOB. B CIIPAaBOYHHUKAX
MOJKHO HAliTH cBeleHHA 00 YCTOMYMBOCTH KOMILJIEKCA UMEHHO 3TOTO COCTARA:

[SnCly]

0

Sn

VAN
Cl ¢ Cl

Yro Kacaerca [SnCl4]2_ u [SnC16]4_, CTPOEHYE KOTOPHBIX HOJIIKHO OBIIO

6n! oTBeuaTh spid- u sp3d3-ruGpuaMaaLUN ATOMHLIX OpGUTANeil 00Ba (Tpu-
roHanmbHAA OUIUPAMUIA M IeHTArOHANbHAA GUnIupamMuga):

2- 4-
[SnCl,] [SnClg]
2—- 4-
Cl Cl
|/Cl Cl\|/Cl
@ i
Cl Cl cl Cl

TO HX 06paBOBaHHe MaJIOBEPOATHO. CBel.IeHI/Iﬂ O KOHCTaHTax 06pa3013am«m
KOMIIJIEKCOB TAKOT'O COCTaBa B JIUTepaType OTCYTCTBYIOT.
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6.36. YTo6hI NOBKICUTE CTEIIEHb OKHCIIE-
HUS KATHOHOB MeAH U KobalbTa, JOCTATOUHO
IPOBECTH PeaKUMH [OJYy4YeHHs KOMILIEKCOB,
IPOIYCKAas uepe3 CMeCH PeareHTOB B CKJIAH-
ke JIpexcensa (puc. 10) armocdepHsblil BO3-
ayx. ITpu sTom GyAyT MPOTEKATh PEAKIMH:

2Cu,0 + 4H,0 + 16NH, + 0, =
= 4[Cu(NH,),}(OH),

4CoCl, + 2H,0 + 24NH, + 0, =
= 4[Co(NH,)4ICl,(OH)

[Co(NH,)ICl,(OH) + NaCl =
= [Co(NH,),ICl; + NaOH

6.37. B pacTBOpe QuKcaka COAEPKHUTCSA
ypesBRIYAMHO IPOUHBINA KOMILTEKC cepebpa —
6uc(tuocynndaro)aprentar(l) maTpusa. IToT
KOMILIeKC He paspylaercs Ioj AeicTBHEM
xJiopuAa HaTpus. UYToOEl BBLAENUTH TPYAHO-
pPACTBOPHMEIH OCAfOK, HAZO HMCIOJB30BATE B

PeakTop — . Boanyx
CKJIAHKA

Ipexcens

PeakuunorHasa cMeChb

Puc. 10. Cknsauka JIpekcens
IJIA CHHTE38 AMMHAYHBIX
komIuiexcos Meau(II)

u kobansra(IlI)

KadecTBe peareHTa CyJbQHI

. HaTpus. B sToM ciayuae mpou3soiieT paspylleHre KOMIIIeKca:

ONa,[Ag(SO4S),] + Na,S = Ag,Sl + 4Na,S0,S




T1asa 7

OKHUC/IMTEJIbHO-BOCCTAHOBUTEJNBHBIE PEAKIINMU:
OXOTHUMKHU U TOBbIYA

OneKTPOH 3aBoeBas (PU3MKY, & IOTOM M XMMHIO, CTAB JJIA 5TOH HAYKH HOUTH
uaonoM. OKHCINTENIBHO-BOCCTAHOBUTEBHBIE PeaKIIMY HAXOLATCA BO BJIACTH
3JIeKTPOHHBIX EPEXO0J0B OT OJHOTO ATOMA K JPYTrOMY KAK BHYTPH MOJIEKYJIbI,
TAK 4 MeXIy Mojexynamu. Ilepemelrienne 3JeKTPOHOB COMPOBOMXAAETCH M3-
MEeHEeHUAMH CTeleHH OKUCIIEHUS aTOMOB, YUACTBYIOIIUX B 9TUX IIPOIECCax.

Tpebyerca arpeccop

CaMpiii U3BECTHBIN U3 OKHCJIHTeNeH — Kucaopod. OH IJIaBHBIH BHHOB-
HUK MeAJIeHHOTO OKHCJIeHHs OPraHUYeCKHX M HEOPTAHNUYECKHX BellleCTB
(rHHeHHMe nepeBa, KOPPO3UA METANJIOB) M OBICTPOrO OKHCIEHHA (TOpeHHA).
A MoryT sin 6BITh OKHCIUTENAMHA APYrUe BellecTBa, HAIIPHMED, TAKUe HeMe-
TaJLNIbl, KAK BOJOPOJ, cepa Ui docdop?

OH OKHCAAeT Boxy

CymecTByeT ras-oKHCINTENb, KOTOPHIA CHJIbHEE KUCIOPOZa: B HEM TO-
pHUT aaxe Boja. UTo mosyyaeTcsa B pe3yJabTaTe TAKOTO TOpeHusa?

Tony6oe xonomHoe maams

B 1’{96 I'. HeMeIKUH XUMHK U MeTaJanypr Bunwrensm JlaMmaguyc usy-
qa.nucaonc'rna cepel. B 0lHOM M3 ONBITOB OH MPOIYCKAaJ MApEl cepsl depes
CJION DACKAaJIEHHOI'O JpPeBEeCHOTo YIJifd, a IOTOM — 4Yepe3 XOoJoRunbHuK. OH
nosiyuni GeCIBETHYIO HUAKOCTD ¢ «9QMPHBIM» 3AMAX0M, KOTOpas Bela ce6s
HeOOBIYHO: OHA HE PACTBOPAJACH B BOJE, a HATPeTas CTEKJISHHAA NAalouyKa
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BRIGBIEAJNIA ee BocILiaMeHeHMe. I'opesa KHAKOCTH Iroly0OBATHIM IIaMEeHeEM.
Korzaa JlaMIasnyc HEOCTOPOXKHO BHeC B ILIaMA PYKY, OH He IOYYBCTBOBAJ
Tema, a JUCT 6yMarn B ILIAMeHH He 3aropasics. Uro aTo 6blIa 3a CTPAHHAA
SKHJKOCTB?

IMoasxuraer... Boaa!

Ecsu cMeinaTh DOPOINOK METaLaa (I.I,HHK& nin amommma) C H3MeJIb4YEeH-
HBIMH KpHCTAJJaAMHA HEKOTOPOr'o HeMeTaJlj1a, a MOTOM AOGaBHTb Kamiamo BO-
Ibl, HAYUMHAETCHA 6ypHaﬁ OKHCJIUTEJIbHO-BOCCTAHOBUTEJIbHAA PEAKIIUA C BbI-
JejieHeM TeIllJIOThI, CBETa H ¢dbuosIeTOBLIX IAPOB. Yro 3TO 32 peaxunﬁ?

IepBhle CITHYKH

Hemenkuii xumux fun Kammepep paGoran yuuTeneM XHMHH. B 1820r.
OH TIOKA3aJ CBOMM VYEeHHKAM PHCKOBAHHBIHA ombIT. CMeEIIaB IO BOJIO¥ BOC-
K000pasHoe 6esoe BelecTBO ¢ 6eCBETHBIMI KPUCTALIAMH COJH, MOTYy4eH-
Hoil PpaHNy3CKHM XMMHKOM Beproire u Ha3BaHHOIH ero umMeHeM, oH Hoba-
B ryMMHapabuK (KJieil), & IOTOM IIOrpy3uJI B 06pasoBaBINEecs «TeCTO» Iy-
YOK OCHHOBBIX MAJOUEK. 3aTeM MAJOUYKYU ObLIN M3BAeYECHBI U3 CMECH U OCTO-
pOKHO BhICyImeHBl. KaMmepep pasiaj HaJO4YKM CBOMM IMOJOIEYHBIM U
HOMPOCHJI IIPOBECTH MMM II0 IOBEPXHOCTH cTOJa. Bee MamoYKn BOCIIAMEHH-
JIACh, VYEHHKH OBLIH B BOCTOpPre: BeAb OHH AEPXAJHN B PyKaX IepBble CIIHY-
k. Kakne BemectBa ucrnonbsopan Kammepep?

X 0105 TOPMO3HUT PEAKIHU

B 1962 r. amepukanckuit xuMuk B. ColoMOH OCYIIeCTBHI caeayoUun
ombIT. OH oxJaxua ammuak g0 —80 °C u saTBepaeBui N H, oOpaboTan Kum-

KHUM 030HOM. B pesyJibTare MOJYyYNJICA O30HUA aMMOHUA NH 4O3 — TBepAbId

IpPOAYKT KPacHOro 1BeTa, M 3TO OB1JIO HEBEPOSITHO: XOPOILIO N3BECTHAA PEaK-
ouda MEeXay I‘8.3006p33HbIMH AMMHMAKOM M O30HOM IIPMBOJHUT K BOCILIAMEHE-
HUIO CMeCcH, a UHOT'Ja K B3PBIBY:

6NH, + 50; = 3N, + 30, + 9H,0
A BOT emje ofMH XxuMuuecknii napagokc. [Ipun reMnepaType HuXe -80°C
4 B cpeie NUBTHJIOBOTO 9(PHpa KPUCTAIIMIECKHAN TPHOKCHUA CEPBI (oguH 13

CHJIBHEHIIINX OKUCIUTeNeH) MPHUCOeJUHAET MOJEKYJIbL JKHAKOTO CEPOBOOPO-
Aa (cuapHeH1Iero BOCCTAHOBUTENA), 06pasys coeJJuHEHHE H,S -« SO,. B 0o6br4-

HBIX YCJIOBI/IﬁX IIpU KOHTAKTE 9THUX BeIIeCTB TOTYAC HJET OKUCJINTEJIbHO-BOC-
CTAHOBUTEJILHAA peaKusa:

3H,S + SO, = 3H,0 + 48!

Kaxr 5T0 00bACHUTB?
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T'opioyas cMech AJI HEMEIKMX paKeT DIeKTPOHBI-YHCTHIBITHKA

T'oprouee gna Hemenkux paxetr «Day», KOTOPHIMHE (PaAIIHCTLI 0GCTpeIUBa-
au JlongoH B 1944 r., npeAcTaBasano coboil 6eclBETHYIO, CHILHO AbIMAIILYIO
Ha BO3AyXe XKUAKOCTh, XOPOIIIO PACTBOPHMYIO B Boie. B MoneKysax aToro Be-
IIECTBA COAEPIKAINCE aTOMBI TOJBKO BOZOPOJA U a30Ta. BTopoil KOMIIOHEHT
roproyeil cMecH HeMeIKUX PaKeT («OKUCIUTENb») — TOxKe ObLI KUIKHUM, HO
CBETJIO-2KEJITOTO I[BeTa; MPU KOMHATHOU TeMIepaType OH HAYWHAJ BRIAEIATH
Oyprie mapsi. B cocTaBe MONEKY «OKUCIHUTENA» CONEPKAIUCEH ATOMBI TOIBKO
azora U kKUcsopona. CMech «TOPIOYEro» U «OKUCJIUTEIA» CAMOBOCIIJIAMEHS-
Jack. UTo aTO 34 BellecTBa ¥ KAK OHU B3aHMOAEHCTRBYIOT MEXKAY cO60ii?

XuMHYecKHil XaMeJIeOH

B XIX B. gn8 XMUMHUUECKOTO aHANN3a PA3JUYHAIX BEI[eCTB IPHUMEHSJICA
pacTBOp «xaMesJeoHa». B MCXOJHOM COCTOAHMU OH ObIJI (DHOJIETOBRIM, a IPH
peaKnuAxX ¢ BOCCTAHOBUTEJIAMHU B KUCJOTHOMH cpeje obeciiBeunBayicsa. Ecan
pPeaKIUy NPOTeKaNyd IpH GONbIIOM M3GRITKE IIENI0YHM, PACTBOP CTAHOBHUIICA
3eJeHBIM. A B HeHTPanbHOI cpeje BOCCTAHOBUTENH AENaJU «XaMeJdeoHa» 6y-
po-kopuyHeBbIM. O KaKOM BellleCcTBe UJeT peub?

Ilouemy orb6ennBaer «Beausna»?

PacTtBop Ans oT6eNIMBAHUA ¢ 3THM HA3BAHHEM CHJILHO MAaXHET XJIOPOM,
a nomnajasd Ha DYKH, padbellaeT KOXKY, Kak Ienousb. Kakue BerecTsa cogep-
’Karca B «BenusHe»?

Mennanie GoOKyChI

B 1928 r. yvemickuit xumuxk U. Jpymne o0HAPYKUI, YTO, €CJU MeIHBIE
CTPYKKH 3aJIUTh KOHIIEHTPUPOBAHHOI cepHO# KHucaoToM u Harpets g0 200 °C,
[IoJny4yaeTcd PacTBOP 3eJIeHOro IiBeTa. IIpM CMenIMBAHHM STOTO PACTBOPA
¢ 6e3BOJHBIM METAHOJIOM (METHJIOBRIM CIMPTOM) BbInagaer Gesblil ocamox.
Jpylie nonbiTajscA PACTBOPUTE 3TOT OCANOK B BOJE M MOJYUNJ PACTBOP I'OJNY-
6oro nBeTa, a Ha JHE COCYAA OKA3AJHCh KPYINHHKHM METANIHYECKOH MEAU.
Kaxoe BemecTBO nonyunn [Ipyie?

AloMHHEMI moaBen!

Hene3Hyo BOZOCTOUHYIO TPYOY 3aKPENUIN HA CTEHE A0Ma XOMYTaMU U3
aJIOMMHHUEBOTO CIIaBa. Yepe3 HECKOJBLKO JIET BO BpPeMs CHJIBHOTO OIS
Tpy6a pyxHyJsa Ha TpoTyap. OKasanoch, UTO KpeneXHble JeTalu U3 aJloMHU-
HHEBOT'O CIIJIABA MOJBEPIVIMCH CHJIBHOH KOPPO3HHM, XOTS KPOBJA A0MA, Cle-
JIaHHAf U3 TOTO JKe CIJIaBa, 6e3yNPeyuHo CAYKHUIA YKE IOJITOpa JeCATKA JIeT.
IloueMy Tak CHJIBHO OTJIHYAIOCH [IOBEJIEHHE ATIOMUHNEBBIX U3genuii?
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YTo6Bl OUUCTHTE U CAENIATh OecTdIneil cTapyio MeAHYIO (TOUHee, JIaTyH-
HYI0) MOHETY, ee MOJABECHJIM HAa MEAHON MPOBOJIOKE, MPUCOEIUHEHHON K OT-
PHIIATEIEHOMY IOJIOCY 3JeKTPHUecKoil 6arapeiiku, U ONYyCTUIH B paabaB-
JIeHHEIH PAacTBOP FMAPOKCULA Kanus. B aroT ke pacTBOp NOrpy3uiu rpadu-
TOBBIH BJIEKTPOJ, IPHCOefUHEHHRIN K [IOJI0KUTETHHOMY MONI0Cy GaTapeiKu.
W peifcTBUTENIBHO, Yepe3 HECKOJIhKO MMUHYT MOHeTa cTana Kak HoBad. Kak
3TO MOJYUHJIOCH?

IlBeTHas 3aragka

Kakoe BelleCTBO MOXXeT pearupoBaTh ¢ XJI0pHAoM xkenesa(lll), Beigensas
JKeJITHIH 0CANOK, ¥ B3aUMOJeHCTEOBAThL ¢ HATpaToM cBuHnA(Il) ¢ BhImageHu-
€M TeMHO-KopuuHeBoTo ocafxa? Kakoe BelecTB0 B3aUMOAEUCTBYET C XJIOPHU-
nom kenesa(IIl), okpaniuBas ero pacTBOP B KODHYHEBHIU LBET, U JaeT »eJ-
THII OCaZ0K, pearupya ¢ HurparoMm cBuHna(Il)?

O6HOBHIN!..

Cepe6GpAHBIE CTOJNOBEIE NIPUOOPEI HACTO YKPAIIAIOT «UePHEHBIM» DHCYH-
koM. ITomoOHBIE Y30DAI MOXKHO BCTPETHUTD U HA MeJIhXHOPOBBIX JIOXKKAX, BHII-
KaX U Hoxax. OfHaXKABI TIOCJIe 3BAHOTO YXKHUHA BCe JIOXKH, BUIKH U HOXH,
3aJIMB MBLTBLHOM BOJOH, OCTaBHJIM B Ta3MKe M3 OLMHKOBAHHOTO XeJse3a. Ha-
yTPO OKAas3aJoch, UTO Bce NPHUGOPHI M3 cepefpa M MeabXHopa cTanu Gesbl-
MH KK CHET, a4 CTOJb IeHHBIH «JepHEHRI» PUCYHOK mpomnan. dro e npo-
U30ILI0?

Koaoce Pomocckmit
M 3aTOHYBIIAS AXTAa MHILTHOHEPA

B III B. fo H. 3. Ha ocTpoBe Poxmoc OwLI IO-
CTpOeH Masik B Buje oI'poMHOI craryu I'ennoca
(puc. 11). Kosoce Pomocckut cuuTagca OHUM
U3 ceMHU uyjec cBeTa, OJHAKO OH NPOCYIUeCTBO-
BaJs Bcero 66 JieT H pyXHYJ BO BpeM#A 3eMJIeTps-
ceruda. B 20-e rr. XX B. mpousonina MeHee U3-
BecTHas KaracTpoda. PacckassIiBalor, UTO IO
3aKa3dy OJHOr0 aMePHKAHCKOTO MHJLIHOHEpa
OBlJIa IOCTPOEHA POCKOLIHAS AXTA «30B MODA».
Eme 10 BBIX0Aa B OTKDPHITOE MOpE AXTa MOJHO-
CTBIO BBILILIA U3 CTPO#A. YUEeHbIe CHUTAIOT, YTO B
06ouX caydyadax NPUYWHON NPOM3OULIEANINX CO-
GRITHI GBLIM OKMCIMTENbHO-BOCCTAHOBHTENb- Puc. I1. Konoce Pojiocckuit
HEBIe Tporecchl. Kakue nuMeHHO? (co cTapHHHOM rpPaBIOPE)
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Omubka annaparyuka

Ha ¢apmaneBTudeckom 3aBose mpousoniia Kypbe3Has ucropusa. Hegas-
HO IPHUHATHIA Ha pa6oTy anmapaTyuk mo omubke MYCTHJ IIOTOK rasa, HYK-
HOTO /1 IPYTOii ONepaliy, B CTEKISHHbIH PeaKTOp ¢ cycnensueit HOoJa B BO-
me. To, uTo mpom3omLIO, €ro0 MOPa3UIO: YePHO-(DHOIETOBEIE YACTHIKA nojga
HCYe3JI¥, Ha JHO U CTEHKH DeaKTopa HAYal OCeJaTh YKeJTOBATO-6esbIlH oca-
IoK... ITpo6a *KUAKOCTH OT HECKONBKUX KAIelhb HHIMKATODA METHIODAHKA
OKPacH/Iach B KpacHBIA 1BeT. HeMHOro npuss B ce6s, anmapaTiuk mogoImes
K JDYroOMYy DeaKTopy, Ile HaX0AHuJ1ach aMyJIbcusi 6poMa B BOZE, U CHOBA OT-
KDBUIL He TOT KpaH. B peakTop momies ras, KOTOpHIi 06eCIBETHI KUIKOCTS.
B nopo6e npoxykra okasanuchk cyabdaT-HOHE. Annapatyuk GbLIT paccTpoeH
H JKJlall OT HAYANbCTBA CTPOTOTO B3BICKAHUSA 32 OIMOKH. UTO 3Ke IpOon30IILIo
B peakTopax?

«CyHAyK ¢ 3JIeKTpMYecTBOM»

Hemenxuit pusnkoxumux Banbrep ®puspux 'epmar Heprer B 1889 r.
paspaboTas TeopHIO rasbBAHMYECKOro ajeMeHTa. B 1906 1. on chopMynupo-
BaJ TPETUI 3aKOH TepPMOAUHAMUKM, KOTODBI CBA3AH ¢ NMOHATHEM 06 abco-
JIIOTHOM HyJie TeMnepaTyp. Ho Baabrep HepreT 6111 He TONBKO TEOPETHKOM,

HO U y;\aeanM uzobpeTaTesieM: OH CO3Jal CBUHIIOBBII aKKyMyasaTop. Uro aTo
TaKoe?

duexTpon u3 Bogopoaa

ITpu norpy:xeHuu NIaCTUHKYM KAKOro-Iu60 MeTaiia B DAaCTROD €ro coJn
Ha €ro NOBEpXHOCTH BOSHUKAET CKAYOK 3JIEKTPUUECKOr0 MOTEHIHANa, 3HAYe-
HHe KOTOPOr'0 3aBUCHT OT IIPHPOJABI METAJla U PACTBODUTEJS, KOHIIEHTpA-
UK COMM U TeMIepaTyphbl. AGCOMIOTHOE 3HAUEHHE 3TOTO IOTEHIMANS U3Me-
PHTE HeJIb3s1, BOSMOXHO JIUIIL H3MePeHNe PASHOCTH MTOTEHI[HAIOB, KOTOpas
BO3HHUKAET, €CJIM COeAMHUTH B JNIEKTPHUYECKYIO LEeNb ABa 3JEeKTPOoJa, norpy-
KEHHbIe B DACTBOPBI. YTOOBI cpaBHUBATL MexAY coGoit NOTeHIUAJIbI, HYX-
HO, YTOOBI OJMH M3 SJIEKTPOJOB BCErfa GbLT OJHUM H TeM e (sTANIOHHBIM).
ITpUHATO UCIIONB30BATH B KAYECTBE 3TAJIOHA «BOAODOJHBIHA 3JEKTPOI», IPHU-

HUM e (a0 + —
as ero moTeHuHuan 3a nyaesoi: ¢°(H"/H,) = 0,00 B. Ho kax u3rorosuts

Boag'ponnmn anexTpon? Bexs Bomopon — Hemerasni, k TOMY e razoobpas-
HBIH!

Tece H «comeponni»

Poccuiticknit xumuk I'epman UBanosuu Tece B 1831 r. U3y4daJ XUMHUIO
«COJIEPOJIOB» (TAK OH HA3BIBAJ I'aJIOTEHBI). OnHaxapl OH [O6AaBHJI HOPOLIOK
HOAA K TIOAKMCIEHHOMY BOZHOMY PacTBOPY GepTONETOBOM COMHU U ¢ H3yMJIe-
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HUEeM 00HAPYKHUI, YTO BRIAEIAETCA XJ0op. XMUMHUKH TOTO BDEMEHHU YXKe 3Ha-
JIN, UTO ra3006pa3HBIA XJIOP BBITECHSET HMOJ U3 HOAHAOB INENOYHBIX Me-
TaJMI0B, a He Hao6opoT. 3arem Iecc F06aBU KpPACHO-KOPUUHERYIO GPOMHYIO
BOZY K PAcTBOpPY THOCYJbdaTa HATPUA U IOJYyYU] GECLBETHYIO XKUIKOCTD,
rae oH OOGHAPYXKHJ NpUCYTCTBHE cyiabdar-uoHoB. Korja ke OH BhICHINA
B pAacTBOp THOCYJbdaTa HATPHA IOPOLIOK HMOAA, TO HOJ PACTBOPUJICA
u 0GecIiBeTHICH, HO cyabdar-HOHBI He moABWINCh. Kak 0O0BACHUTE OMBITHI

Tecca?

PasBecenuucs!

Jla6opaHTy MOPYYMIH MPOBEPUTH, KAK UAET B3aMMOJeACTBHE MU POKCH-
18 e3u ¢ 6ecBETHRIM I'a30M, IIOCTYIAIOIIUM 110 TPyOKe U3 annapara Kara-
JATHYECKOr0 OKUcJeHMsA aMmuaxka. OH HauyaJl IIPOIIYCKaTh 3TOT ra3 4epes
CKJIAHKHN, HamnoJHeHHble rpanyaunposaHHbiM CsOH. Ilormoimmaercs nu ras
TBEPABIM THAPOKCHUIOM 11e3HuA, ObIJI0 HENOHATHO; BO BCAKOM Ciy4ae, Ha BEI-
XO0Jie M3 IOTJIOTHTENbHAIX CKJIAHOK TOXe IPUIILIOCh cOOMPATh ras B LUIHH]-
pel. Ha6paB Tpu MJIM YeTHIDE TAKHUX LMJIHMHAPA, 1a60paHT OOHAPYXKUI, UTO
PE3MHOBEIH IJIAHT Ha BXOJe NOTJIOTHTEJBHBIX CKJAHOK IIOTPECKAaJCHA; HC-
CJIeAyeMBIi ra3 Ie] mpaMo B aTMocdepy U Ha IiasaX CTaHOBMJICS KeaTo-0y-
pbiM. [IpHIIIOCH CPOYHO BOCCTAHABIMBATEL I€PMETHYHOCTh ycTaHOBKH. Ha-
KOHel[, ONBIT GbIJ 3aKOHUYEH. B MOTrJIOTUTEJNBHBIX CKJSAHKAX OOHADYKUIU
pacIIbIBalOIIMiiCA Ha BO34yXe TMIDOCKONMYHEIA HUTPUT uesusd. Hacrana
ouepeihb HCIBITAThH coOpanHBIN ra3. Korza B ofiuH M3 LUJIWHADOB BHECTH
TIEOLYI0 JYIMHKY, OHA ApKO Benuixuyna. « Kucaopoxa!» — mozyman maGo-
pauT. OH JaBHO Me4TaJ Y3HATh, YeM MaXHeT YHUCThINA KuCI0opox. U BoT, mpe-
He6peras IpaBUJIAMU TeXHUKH 6e30macHOCTH, JaGOpPaHT MPUOTKPHLI IJac-
THHKY BTOPOTO T'a30BOT0 IHMJIMHADA M MOHIOXAJ coGpaHHBIH ra3. 3anax 6bL1
cabnlit, HO MpUATHLIA. Bapyr nabopaHT CTal CyJOPOXKHO CMEAThCA, IIPhI-
raTh ¢ UAJIMHAPOM B DyKaxX M, MPUIUISACHIBas, BbiGexkasn B kopuaop. O6wsc-

HUTE, YTO IPOU3OIIJIO.

«CTpammuka»

B 3T0ii TeMHOR-TeMHOI KOMHATe, B UepHOM-4epHOM IiKady, Ha YePHOMH-
yepHO MoJKe cToANa 6oabIIasA-IpeGobliasn 3anedyaTanHasA Gy ThLIb, & B Oy-
THIIM — CMeCh IBYX r'a3oB, GECI[BETHOrO ¥ KeaTo-3ejeHoro. [Ipumuin goxn
B UepHOH-4YepHOH 0fe e, ToCTalu 6yThIIb ¢ NOJKHA, IOCTABUIN HA YepHBIH-
YepHBIH CTOM H... BKIAUMIK cBet! Yragaire, 4To GbLI0 fajbIie.

Y PRl XumMuueckas «yragaHka»

B pykH y4eHHKOB [ONaay OOphIBKK OyMaru — 4epHOBUKH y4UTeNd, IO-
TOBHUBIIEr0 3aKaHUS JJIA KOHTPOJLHOH paboTel. Bee KoaddurieHTsI B ypas-
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HEHHAX peaKnuil ObIJIH IIOCTABJICHBI IIPABHUJIBHO. Kaxue xe BeiecTBa BCTY-
IHJIHK B peaKIiun, eCJIH NOJNYUUJIHUChH CJIeaAYIoI e IIPOAYKTHI:

I'me umer ruppoaus?

lenounozemenbHBIH MeTasLI KaJblIHi B3auMogeH#CTBYeT ¢ BOLOil, BBIjJe-
naa ra3. IIpy asroM mosyuaerca CHIIBHOLIENIOYHOH PacTBOP THAPOKCHAA
Kanpnusa. I[Ipy BHeCceHHU B BOAy TBepAbIX KapOuaa KanbLUsA WM THAPHIA
KaJIbIIAA TOXEe BLIAEJAIOTCA Tas3hl, a Cpefla CTAHOBHUTCHA CHJIbHOIUIENOYHOIN.
Kakue us nepeuncieHnnx IIPOIECCOB OTHOCATCHA K OKHCJIUTENbHO-BOCCTAHO-
BATEJBbHBIM, KAKME — K OOMEeHHBIM (THADPOIH3)?

Bor Tak «u3obperenue»!

YT06b OOHAPYKHUTH MPHUCYTCTBHE B BO3/lyXe MOHOOKCHAA yIjepoga —
BPEJHOTO U SIIOBUTOTO «yTapHOTO» ra3da, YacTO HOJb3YIOTCS HMHIUKATOPHDI-
MU TpYOKaMH, HANOJHEHHBIMH GeJIbIM IIOPOIIKOM OKcHAa Hoxa(V), KOTophIi
mon aeiicrsuem CO BoccTaHABIMBaeTCs .0 YEPHOr0 MOPOIIKO0OPa3HOro
uoza. [TonoGHoro e pofa peakIud ¢ BblAeIeHAEM HOJla UAET IIPH IPOIIyCKa-
HuH CO B MOJKHUC/IEHHRINA PACTBOD HoAaTa HaTpus NalO,. Heknii nso6pera-

TEJIb-CAMOYYKa PellnJI yCOBEPIEeHCTBOBATD IPOLLECC ONIPeJeIeHUA YTapPHOTO
rasa B BO3/yXe M IPeJIOKUJ IPDHMEHATHh B KauecTBe peakTuBa Ha CO cMech
10/laTa HATPUA ¥ MOAOBOAOPOAHON KucaoThl. Ho sKcnepTs oTkazanu emy B
Bel/lave naTeHTa Ha ndobperenue. Kak Bel fymaere, mouemy?

Muoroaukuii ruapokcunaMun

B 1865 r. Hemengwmit xumMux Buasrenbpm Jloccen OTKPBLI HOBO BENECT-
BO — IM/POKCHJIaMHUH. ITO GecIiBeTHOE KPUCTANLINYECKOE COeHHEHTE cpaay
nosesio cebs HeoOuruHo. IIpu AeHCTBUH Ha ero BOAHBIIH PacTBOD AVOKCHAA Ce-
PRI MOABUINCH KATHOHBI AMMOHUSA, NPH CMEMIMBAHUH THAPOKCHJIAMEHA C
XJIOPHOH BOAOH BeIfensscsa azor. Ho camoe yauBuTenbHOE TO, YTO B cpefie
YKCYCHOM KHCJIOTBI 'MADOKCHIAMHIH BOCCTAHABIUBAI HMOJI O HOLHU/-UOHOB, a
CaM mpeBpamaJscs B a30T, B TO BDEMA KaK B KOHUEHTPUPOBAHHON COJIAHOMN
KHUCJIOTe OH, HA0GOPOT, OKMC/IAI HOAMA-HOHBI 40 HOAA, IIpeBpaIaiach B KaTHU-
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HUX pe-
o amMouuA. JlocceH oTYasANCA pasofpaThCcs B CYIECTBE NPOTEKAOIUX P
axnuii. JlaBaliTe eMy IOMOYXKeM.

Hacmemmua! .

7, HAM U
CTyIeHT-IePBOKYPCHUK He YTPYXAal cebs nonro'romcfm K 3:;{(5)1;1 T
HacMeIIuJ BeeX, KOTAA CAeJAN B TPeX ypaBHEHHAX PeaKIuy JeCH :

V NaCl + H,S0, (pa36.) = Cl,T+ NaHSO,
V NaBr +H,S0, (pas6.) = Br, T+ NaHSO, '
V KI+ H,S80,(pa36.) = I,T+ KHSO, Hee epHo’

HaiiguTe ¥ UCOIPABLTE STH OIINOKH.

W3 ogHOM conm — IBe

y p p *
p p

Orxpertue Kapo ]
. ) ) N
Hemenxuii xumuk leapux Kapo B 1898 . B CB(leI/I JoMaluHen sa z};::’ro
puM H3ydas [OoBeJeHHe KOHIEHTPHPOBAHHOM CEPHOM KUCJIOTHI IPH 3] o é)no
nuse. Ha HUKeNeBOM KaTolie OH YCTAaHOBHJ BblJejeHHE BOJOPOAA, Ha o
. - oe BemecTBO. 1IpHn -
0BaJIOCh KaKOoe-TO HEM3BECTH
rpaduToBOro aHoAa 06pa3 .
7 moJyumnJ feciBeTHEIE 1D
anoaHoit xuaxocta Kapo
pUBaHNHK B BAKyyMe 3 e ey,
BOAHBIN pacTBOp KOTOD p
HBIE JIeTKOILJIaBKHe KPUCTAJJIbI, oy
dar mapranna MnSO 4 B MaprasIioBymo Kncno'ryé HlﬁVInO ;! cyn;l;i:}a'xl; 0;;{ o
arpesa
ry H,Cr,0,. C1aboe
Cr,(SO,), B ABYXpPOMOBYIO KHUCJIO oCry Bonuoro
pacz:'rlaof)a3 IOJIy4eHHOTO MM BellleCTBa [IPEBPAIaso ero B CMeCh ne;:;lfz) n;‘l]
IOpOZa M cepHOi KucaoThl. Kakoe BelecTBo 06pa3oBaIoChk OK0JIO

7.29. ' TaJoreHHI H BOJA
Ilonazas B BOAY, TajoreHsl (xjaop, 6poM U Hox) CHa‘.Ia.TIa [IOABEPTAIOTCAH
rHApaTaIluy, a I0TOM AUCIPONOPIHOHHDYIOT, HAIPHMED:
Cl, + HO0 == HCI + HCIO
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B cayuae xmopa aToT mpormecce mpoTekaer B 60JbIIet CTeNeHH, YeM AJd
6poma. A moBefieHMe M0Ja HEOGBIYHO: AUCMYTAlUA NPAKTHYECKU He HAOJIIO-

Aaercs. BMecTo aTOro HaGIIOAAETCA LMCCOMMAIIMA MOIEKY HA MOHKI M IHI-
parauusa Karmona IT;

IZ+H20<:>I+-H20+I_

Kax BrI 06bsAcHHTE 8Ty peakiiio?

Ouubka ma6GopanTa

Ans nonyuyeRHsA CepoBOAOPOAA HA JEKLHAX HCIIONb3OBAJIH amnapar
Kunmna ¢ kycoukamu cynbduma xenesa u pa3baBiIeHHOI CONAHON KUCIOTOI.,
Ho BoT Ha ouepesHyio Jekuuwo 1a6opaHT BhIHEC amnnapar, BCe BHYTPEHHUE
CTEHKH KOTOPOro OLUIM MOKDPHITHI GENOBATO-3KEJNITHIM HAJIETOM, a BMECTO
IPO3PAYHOro PACTBOPA KHCJIOTHI My3BIPUJIACH MYTHAA, CJIECKd JKeJITOBATAA
XKHUAKOCTb. IIpodeccop moTpe6osan memenneHHO yHeCTH annapar MU mepesa-
DALUTEL €ro, TaK KaK BMeCTO pas0aBieHHON CONAHON B HeM OKasajach cep-

Hasd KHUCJIOTa, K TOMY 3Xe KOHLEHTPUpOoBaHHaA. UTo mpousonuio B annapate
Kunna?

Ilenouxa «cepe6pAHBIX» NpeBpameRuii

XHUMHK HCCIef0Bal IOBeJeHIe HOAa U cepe6pa B pacTBOPaX PA3HOTO CO-
craBa. CHavala OH BRHICBHINAJ HOPOLIOK MOAA B HArpeThIl BOAHEIH pacTBOD
TMAPOKCHAA KAJIUA U IOJNYYUII IPO3pauHEIil GecuBeTHEIH pacTsop. IToce 0x-
JaXeHUA OH J06ABUT K 9TOMY PacTBOPY U3GLITOK HUTpATA cepebpa u mony-
dHI OCafOK CBETJIO-XKeNTOro usera. XUMUK (DUIBTPOBAHMEM OTAENHJI OT
pacTBOpa 0CaJ0K, MPOMEBLT ero Boxoi u o6paboras U3GLITKOM pacTBOpa am-
mMuaka. OH 3aMeTHJI, YTO TOJBKO YaCTh OCAfKa IepeIa B pacTBoOp, & OCTaB-
mIafAcA 4acTh cTajna 6ojiee KenaToi; 3TOT OCTATOK 6BLI nepeHeCeH B BOAHLIH
PacTBop Ccynpduia HaTpusa. Buiman uepHblit ocafok, KOTOPBIH mox neHCTBH-
€M a30THOH KHCJOTHL [OMKEATeN, U IIPU ITOM BeIJenuicA 6ecUBeTHRI ras,
Oyperoinuii Ha BosAyXe.

KaxoB cocraB nosyuaeMbIX mpu aTHX NpeBpallleHUAX BELIeCTB U KaKue
peaxklLuH 3xech IPoTeKalor?

IIpocToii Bonpoc

Cmech nuHKA U cyabdULa IUHKA 00paboTaNy KOHIeHTPHUPOBAHHOMN a30T-
HOM KHMCJIOTOH U YBHAEAU BBIAEICHHUE KpacHo-6yporo rasa. K nonyusennomy
GecnBeTHOMY pacTBOpy moGaBHIN xnopux Gapusa, u Beimas Genblit OCafoK,
HepacTBOPUMBIA B a30THOH kucioTe. Kakue Bernecrsa COJZIep2KAJTINCh B pac-
TBOPE HaJ ocagKoM?
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IR  «Pa36opuuBnlii» rexcagropun cephl

BceM, KTO OCHOBATEJIbHO H3ydYaJ HEOPTAHUUECKYI0 XUMHUIO, naajec'reH
rexkcadTopua cepbl — GecLBETHBIH, He MMeIOIUH 3anaxa, HerOpIo4YHHM ras,
XUMHUYECKHN WHEPTHBIH K pacTBOpaM Liesodeii, XJopoBoaopoaa # GTopoBOO-
poxa. IloaToMy moJ HasBaHHEM «3JleTasd» ero MCIOJb3YIOT B KauecTBe JJIeK-
TPOHU30IATOPA B FeHEPATOPAX BBHICOKOI'0 HAIIPAMEHHUA.

Korga 6aJ10H ¢ rekcadTOpHIOM cephl BpeMEHHO MIOCTABUIU B JaGoparo-
pHH, HUKTO He BO3paKaJ, XOTA 6LIO0 H3BECTHO, YTO BEHTUJIb He BIOJIHE HCII-
paBeH M HEMHOTO IIPOIIycKaeT ra3. BeuepoM COTPYAHUKH naﬁo;la'ropnn 3a0bI-
JIM [JIOTHO 3aKYIOPHUTh CKJIAHKY ¢ MOJKOBOJOPOSHOM KHCJIOTOH, & YTPOM HX
JKIAN HelpUATHEIN cropnpu3. Komuara 6bina 3anonHeHa GpUOTETOBRIM TyMa-
HOM C HEIIPUATHBIM 3aIaX0OM TYXJIBIX AHI[, a B CTAKaHE C DACTBOPOM HUTpATAa
CBHHLA IJIABATH YepHbIe YACTHYKH, IOX0XKHE Ha caky. UTo Ke MPOU3OLLIO

B na6opaTopun?

Panyra 6orman Bamaguc “ g:;%%;uﬁ
PactrBop MeTaBaHafaTa AMMOHUSA, IIOJKHC- ;

JIeHHBIII CepHOIl KHCJIOTOMH, IIPOIIyCTUIH YEPES <

CTEeKJIAHHYIO KOJOHKY, HANOJHEHHYIO TpaHy- T'panymsr

aManbraMu-
POBaHHOTO
IUHKA

JaMM aMajblaMHpOBaHHOro IuHKa (puc. 12),
u cobpajiu HeCKOJIbKO HNOpHHMH QuIbTpPaTa
B MaJeHbKMe XMUMHUecKHe cTakaHbl. IlepBhie
NOPUHMH KUAKOCTH OBLIHM KPACHO-XKEJITOrO,
clenymolne — roinyboro, sateM — 3eJIEHOTO
U, HakoHen, duoierosoro isera. Ilopasu-
TeJIBbHO KPACHBEIE I[BE€TA PACTBOPOB OBLIH BbHI-
3BAHBI MPHUCYTCTBHEM COENUHEHUIl BaHaIWUA
B cTeneHsx oxkuciaenua +V, +IV, +III u +II.
HeyausuTeanHO, YTO SAHHBIH dJIEMEHT IOJIY-
YMJI HasBaHHWe IO UMEHHU CKaHIMHAaBCKOH 6o-
IHHH BecHEI ¥ KpacoThl Banaguc. Kaxue co- p,. 12 Peayxrop JxoHca —
eIVHEHUA BAHAAUSA IPUCYTCTBYIOT B IIOJIy4a€- CTEKJAHHAA KOJIOHKA

_ ¢ rpaHyJaMu
KO OK

MEBEIX [IPH BOCCTAHOBJEHHH IIHUHKOM AD y ) .
palleHHBIX pacTBopax? aManbraMupOBAHHOTO IIMHKA

CreknosaTa
Komeunsrit
pacTBop

Cocyz-
NpHEMHHK

IlepMaHTaHATHAA «CAMOAEATEILHOCTH»

B CHJIBHOIIEJIOUHOM pacTBOpe NepMaHTraHaT KaJud IIpHA KUIIA4YEeHHUH IIpe-
BpalgaeTca B MAHTaHaT C [epexoaoM Q)I/IOJIeTOBOI‘;I OKPAacKH pacTBODA B 3eJe-
HYIO IPpY OJHOBPEMEHHOM BbIIeJIEHUU rasa. 3aTeM M3 OXJAXKAEHHOI'O PACTBO-
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Pa HaYMHaeT BhINaAaTh 6yphulit ocagok, U pacTBOP CHOBA CTAHOBUTCA (pHOJIe-
TOBLIM. KaKMe peakinu oTBEUAIOT 3THM nIpoleccam?

OTBaxkHbIil pearenT

CryzeHT HEOCMOTPHTENBHO OCTABUJ HA CTOJIE B (hapdopoBoil uamiKe Ky-
couexk Gemoro docdopa. ®ochop B CKOPOM BpeMeHM BCIIBIXHYJI, BbIAENSAS
rycreie Kay6bl abiMa. Heposro ayMas, CTyfeHT cXBATHII IEPBYIO HOMABIIVIO-
¢H K0JI6y ¢ rony6bIM pacTBOpoM M HaAnuchbio «OTXOABI» M BBLIMI €e COXep-
XHUMoe Ha ropamuit pochop. [lrama ucuesno. Uro 1o GLIIN 38 OTXOAKI, HU-
KTO He 3Hal. OXHAKO CTYeHT OTMETHJI, UTO HAa KycouKax docdopa, 3aIuToro
«0TXOAaMM », IOABUJICA KPACHO-KOPUYHEBHIN HajeT. A go6aBjieHMe K OCTAT-
Ky «OTXOAOB» CyJbQHa HATPHA BHI3BAJO IIOABJIEHME YEPHOI'O Ocafgka. Ilo-
MOI'HMTE YCTAHOBUTEL COCTAB roy6oro pacTropa.

IlonckassiBaeT pax HanpAKeHuii

Bo Bpems ouepesHOro 3aHATHSA IpeNnofaBaTeNb OGPATHI BHUMAaHHe yda-
IIUXCA Ha IIAKAT «JIEKTPOXUMHUYECKUH DAX HANPSKEHUi» ¥ MOJUePKHYJI
ABa MeTallla — KaaMuil (JeBee BOAOpOAA) M PTYTh (IpaBee Bojopoga). OH
IIPeAJOKU IPOBECTH OIBITH C 3ITUMH MeTAJLJIAMH: CHAYAJIA MOAeHCTBOBATE
Ha HUX pa3baBlIeHHOM cepHON KHUCIOTOMH, IOTOM B PACTBOP CyIbhaTa KagMus
BHECTH KalleJbKY PTYTH, & B DACTBOP CyJab(daTa PTYTH — IPaHyJIy KagMus.
IIpeacrakure pe3ynpTaThl 3TUX ONBITOB.

JKcIepHMMEHT He yaajcs

B 1961 r. us finonnu GelI NPUBE3EH U TIePefaH B OTPACIEBOM UHCTHUTYT,
3aHMMABIINICA NOJIyJYeHeM MOy POBOAHMKOBOIO KpeMHHA, oGpaser 0co60
YHUCTOrO TPHUXJIOPCHUJIAHA SiHC13. Onnaxo B 1a60paTOpUM NHCTUTYTA o6pasers
BHE3alHO McYe3. B BBITAKHOM mKady HAIIM TOIBKO OCKONKH CTEKJIA OT
AMILYJIbI ¢ TPUXJIOPCUIIAHOM, & PAJOM — YAINKY C AKTHBUPOBAHHBLIM YTJIEM.
Tam >xe cTosna ycTaHOBKA AJIA IMAPOXJOPUPOBAHUA aMOP(HOTO KPEeMHUSA,
KOTopoii paHblie He ObLIO, M CKAAHKA ¢ aMOPGOHBIM KDeMHHEM, COAEpIKa-
UM npuMechk Meau. Ha BrIXoge YyCTAHOBKY B IOTJIOTUTENHHON CKISHKE HA-
XOAUacCk MyTHAsA KUAKOCTh, COAEPIKAINAA CONAHYIO KHUCJIOTY U B3BECh AU-
OKCHJA KPeMHHS. JKCHEepPTY-XMMHKY, NPUTIANIEHHOMY KPUMHHATHCTAMH,
OPHUIIOCE H3PAXHO [IOJIOMATH TOJIOBY, UTOOEI IPUHTH K OKOHUYATEILHOMY 34-
KJIIOUEHHI0 0 cayunBmemcsa. Co3Hanca B CBOEM IPOCTYIKe U COTPYAHUK Jia-
6opaTopuu. Yro npousonino?

Ocrancsa oqun

IIpu pactupanuu B GapdopoBoii cTynKe MOPOIIKA MUHKA ¢ KPUCTAILIA-
MU HHUTpaTa cepebpa HaAYUHAETCA SK30TEPMHUUYECKASA PeaKIusd, IPUBOAAIAS
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K pacIlIaBJeHHIO CMeCH M BbIJeJIeHHI0 KpacHo-6yporo rasa. IIo oxoHuaHUU
peaKIuM B CTYINKe OCTAEeTCA TEMHO-Cepoe BeIlecTBO, 06paboTKa KOTODOIo
cepHOIt KHCJIOTOM NpeBpallaeT ero B YePHBIH IOPOIIOK. Kaxune peaxunuu
371ech IIPOTEKAIOT?

KoMaHayeT MHPOJIIO3HT

B 1818 r. ¢ppannyackuit xumuk Jlyn Hax Tenap OTKpBLT MEPOKCH] BO-
LOpOZa, a Io3Hee OH M3YUMJI KaTAIUTHYECKOe JedcTBIe MUHepasa IMpoJIIo-
auTa (IPHPOLHOTO AMOKCHA MapraHila) Ha pas3oxKeHne H,0, no xucaopoaa
¥ Bogsi. C TeX IOp 9Ta peaKlusd CIYXHUT ITAJIOHOM IIPH H3YYeHUU KATAIUTH-
YecKUX TIpoleccoB. I[IMPOJIIO3UT TaKKe IIOMOTaeT BhIAETHTH KHUCJIODOA U3
6eproJeToBoii conn. Kak ato TIPOUCXOAUT?

3aragounble CMeCH

MoO2KHO JI¥ IPUTOTOBHTHL PACTBOPHI, KOTOPEIE COAep:Kaau Obl OLHOBDeE-
MeHHO: 4) cepoBOJOpOJ ¥ IepMaHraHaT Kanus; 6) HUTPUT Kaludg u XpoMar
KaJus; B) HOJOBOZOPOAHYIO KMCJIOTY ¥ HOAAT Kanusa?

«ABTHXIIOP»

IMocne orbenmBanua Tpebyerca o6s3arenbHad 06paloTKA TKAHH AJA
yAQJIeHUs XJI0pa, MHAYE ee BOJOKHA TOTepAI0T npoyHocTh. Kakue pemecTsa
MO HO HCIIOJIB30BATE KAK «AHTHUXJIOP» ?

«AHTHHOT»

Ecnu, cMa3sIBas [IOpe3 Ha majblle, Bbl KAOHYJIM HOAHOM HACTOMKOW HA
CKaTepTH MU Ha OfeXK1Y, IOABUTCA HeKpacuBoe NATHO. Kak or Hero MoxHo
H36GABUTHECH XMMHUYECKUM IyTeM?

Tpu pacTBopa

Ha npakTHYecKOM Type TOPOACKOM OMMMIMA/bI IO XUMUM ITKOJIBHUKAM
[aJK 3afaHie IPUTOTOBUTH TPH pacTBopa. IlepBriit pacTBOp AROIKEH OBLI CO-
Aep:KaTh HOJOBOLOPOAHYH KHCIOTY M JUXPOMAT K&JIMsd, BTOPOM — Xpomar
KaJing ¥ 6poMuJ Kajaus, TPeTUH — XJIOPHUA meneaa(II}) u woaux xanaud. Io-
GexuTeseM Typa CTal TOT W3 YYACTHMKOB, KOTODPBIH IPHUIOTOBMJ TOJBKO
oxuH pacTBop. Kakoit ©MeHHO pacTBOP OH IPUTOTOBHJI?

KpoccBopa «29 enos»

I1o ropm30oHTAIH:
2. JlerkoIJIaBKHAH METAJJ, COCTaBHAA YaCTh MHOTHX CIIJIABOB, B TOM UHCJIE
6ponasl u npunos. 8. Top:xecTseHHOEe CTUXOTBODEHME B UECTh IIPA3AHMKA.
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9.0n ecThb y cOMA, y KUTA U Y Kasaka. 10. AIXMMHUECKHIT 3HAK BTOT0 METaJl-
na — gyHa. 11. OHo GeIBaeT KOsKAEeBOE, Ky4eBoe, IEPUCTOe U JasKe... «B IITa-
Hax». 14. ManenpKnil moaseMubiil 6yapaosep. 16. ITonoKuTe TBHEIH 3/I€KT-
poz. 20. «Arom» anektpuuectsa. 21, U y cobaxu, n 'y KopabJis 3TO mepeaHasa
4acTh. 22. ANXMMHYECKHH 3HAK MeTania, anemenTa IB-rpynner. 24. He B
CBOH ... He caauch. 25. Menpuaitimuil 3apogsim orasa. 26. OT yero GhIBaeT

AaBKa Ha TpaHcnopre. 27. Poauaa crpana. 28. I'anoren. 29. CnecapHslii uH-
CTDYMEHT.

ITo BepTHRAIM:
1. Ha camonere mocraBiasioT agpecary ... moury. 3. JIMmO Bhlre 6pogeii.
4. I'me y aToma HaxopuTca 661bn1as 4acTh ero mMaccel? 5. YMehiil JTeTUnK.
6. Rpgcaaeu Haobopor. 7. Kpacka ...-meganka. 10. Bonk — ... qeca. 12. Be-
JUKUK XUMHK poxoM u3 Xonmorop. 13. M KHcI0poA, U XJop, ¥ mepMaHra-
HaT, U auxpomar. 15. TpexaTomuslit kuciaopos. 17. OH BHepBhIe TTOJTYYHJT
IeJI0YHbIE MEeTAJLIbl 3IeKTPOIN30M. 18. BaaumoneiicTBre peareHToR ¢ moJy-

9€HHEM NPOAYKTOB — BTO XHUMHUYECKad ... . 19. Taskenas nmorepa. 23. Bnaro-
POIHLIH ras.
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OTBETHBI K I'ITABE 7

7.1. Bogopoa, cepa ¥ docdop, KOTOPEIe B PeaKIUAX ¢ KUCIOPOAOM BBI-
MOJIHAKIOT POJb BOCCTAHOBHUTEJEH, MOI'YT GBITh M OKMCIHTENSIMH, HAIPUMeED,
ecJIM B3aHMOZEHCTBYIOT ¢ AKTHBHBIMH B XMMHUUECKOM OTHOILUIEHUH MeTas-
JIAMH:

Ca+ H,=CaH,

Zn + S=7ZnS
3Mg + 2P = Mg,P,
B peaysipTare 3THX DPEAKIHI IIOJYYAIOTCA THAPHUA KAJIbLHUS, CYIbMUA
nHHKAa, dochua Maraud.
7.2. IIpu B3ammoeHicTBHM QTOPA ¢ BOAOH B COOTBETCTBUH C YPaBHEHHEM
peaKIuu:
H,0 + 2F, = 2HF + OF,,

KpoMe (PTOPOBOIOPOZia B AUMTOPUAA KHCJIOPOAA, IOIYYAOTCH B HEG0IBIIOM KO-
JHgecTBe 030H U rropuasl kucaopona cocrasa O, F, (n = 1+ 8).

7.3. JlaMmaguyc BIepBbIe HOJAy4YuJI gucyasbus yraepoga CS, mo peak-
IHH:
C+ 28 =CS,T,

KOTOPBII FOPUT XOJOAHBEIM T0Ty60BATHIM IIIAMEHEM:
CS, + 30, =C0,T +280,T

7.4. IIpn cMeIIMBaHUM IOPOINKOOGPA3HOro allOMHHUA H TOHKO H3MeJb-
YeHHBIX KPHUCTAJJIOB HOJA M BHECEHHMM B CMECh Kalljli BOAbI HAYMHAETCA De-
aKnusa

2Al + 31, = 2All,,

KOTOpasi COIPOBOXKJAAETCA BhIAEJEHHEM TeIIOTHl M YACTUYHON BO3TOHKOH
noza (puoaeToBsIe IaDEI).
Boxa B 3TOi peaKIlMH BBIIIOIHSIET POJIb KaTaIH3aTOpA.

7.5. Kammepep ucnonnaosau Geiwlit dochop P, u 6epTosneroBy conb —
xsopat Kamua KClO;. 'ymmuapabux — NpUpPOAHLBIA Kieil. Bocninamenenne

COCTABA BBIBBAHO JEIKOCTHIO BodropaHus 6esoro docgopa or Tperund. «Iloc-
TABLIMKOM» KHCJIOPOJAA CIYXKHT XJODAT Kaius. YDPaBHeHHA DearuUMd Ta-

KOBBI:
P,+50,=P0

2KC10, = 2KCl + 30,1

7.6. IIpu HU3KKMX TEMIIEPATYDaX OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHEIE De-
AKIMU HAXOAATCA B 3aTOPMOMKEHHOM COCTOSHUH.
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C moBuIllIeHHEM Te
MIepaTypsl 030HKRA amMmMmoHus NH 403 mpeBpamaerca B
HUTpPAT aMMOHUS:

4NH,0, = 2NH,NO, + 0,T + 4H,0
MounexkyasipHoe coenuHeHUMe H,S - SO, cmauana o6pasyer TmocepHyo
kucnory H,SO4(S), xoropas srine —10 °C paanaraercs 1o peaxjum:
H,S04(S) =80, + Sl + H,0

7.7. Tonnu
JIMBOM pakKeT OblJI M'MApasuH N,H 4» & OKHCJIATE/IeM — TeTPAOK-
CHUJ 1H1a30Ta N20 4- VIX cMech caMOBOCIIaMEHAETCA:

2N,H, + N,0, = 3N, T + 4H,07
B BOAHOM cpelie THADPAa3uH II0iBepraeTcsa IPOTOJNNU3Y KaK OCHOBAHUE!
N,H, + H,0 — N,H;} + OH"

[Ipu xkoMHAaTHOMN %
p on Temneparype xuakuit N,O, npespamaercs B 6ypsiit
rag — NO, B cooTBeTCTBHY C 06pATAMOIL PeaKIuei:

N,0, == 2NO,

7“.8. Peaxkuun nepmaHranaTa Kaaus («XaMeleoHa») CO LiaBeNeBoit Kic-
J0TOM H2C20 4» CYIBGHTOM HaTpHA Na2803 ¥ IIePOKCHIOM BOAOpPOIA H202
IIPOTEKAIOT CIEeYIOUINM 00pa3oM:

2KMnO, + 5H,C,0, + 8H,S0, = 2MnSO, + 10C0,T + K,SO, + 8H,0

GecuBeTHBIA
2KMnO, + Na,S0, + 2KOH = 2K,MnO, + Na,S0, + H,0
3eJIeHbIH

2KMnO, + 8H,0, = 2MnO,l + 30,T + 2KOH + 2H,0

6ypsr1it ocagok

7.9. Bror Iiac'rnop COJZIEPKUT IDOAYKTEL B3aUMOJeACTBHUA XJIOpa CO Iie-
JIOUBIO B BOGHOM cpeje:

Cl, + 2NaOH = NaCl + NaClO + H,0
Or6ennBaroinum neiicTeueM o6rafaer runoxjopur varpus NaClO.
7.10. Ipyue monyunn cynsdar megn(l) Cu,S0,:
2Cu + 2H,S0, = Cu,S0, + S0, T + 2H,0,
KOTOPBIA B BOAHOH cpejie I0BepraeTca JUCMYTAIlNH:

Cu,S0, = CuSO, + Cul
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7.11. B MecTax COINPHMKOCHOBEHHS Xeje3a ¥ ATIOMUHEA 00pasyroTcd
«raJpBaHUUecKye Napei» (cM. 7.15). AnomuHnii kKak 6osee AKTHBHELIH B XHU-
MHYECKOM OTHOIIEHHWY MeTAJJ MTPAeT PONb aHOAa — IOCTABUINKA 3JIEKTPO-
HOB, 4 XeJle30 — pOJIb KaToAa, IPHHIMAIOLIEro aNeKTPoHbl. [ToaTomy aso-
MHHHUeBhle JeTajd B KOHTAKTE C JKeJe30M odeHb OBICTPO paspymiaioTcs,
BMeCTe ¢ TEM 3alHINas OT KOPPO3UH Kejle3HEIe H3Teus.

7.12. Ha moneTe, KaK HA KaToJAe, IPOTEKAeT peaKIlnu:
(-) 2H,0+2¢” =H,T +20H"
Brigenaomuiics BOJOPOL BOCCTAHABINBAET OKCHA ¥ CYJAbQUI MEH, KOTO-
Dhle «3eeHAT» U «UEPHAT» CTAPYIO MeJHYO (JATYHHYIO) MOHETY:
CuO + H, = H,0 + Cu
CuS + H, = H,S + Cu,
¥ OHA CTAHOBUTCH KAk HOBaf. Belaensmoumuiicd cepoBOXOPOJ pearupyer ¢

TUJAPOKCHIOM HATPH AL
H,S + NaOH = NaHS + H,0

Ha rpaguToBOM aHOAe NPOTEeKaeT peaKI s
(+) 40H - 4e” =0,T +2H,0

7.13. Dty BeuecTBa — CEPOBOJOPOJ M MOJH] KaJNA, KOTOPLIE pearupy-

ior ¢ FeCly:
2FeCly + H,S = 2FeCl, + S{ + 2HC);

Pb(NO,), + H,S = PbS{ + 2HNO,

KenToril ocagok oGpasyeT cepa, 8 TeMHO-KOPHYHeBbI# — cynndun CBUHIA.
2FeCl; + 3KI = 2FeCl, + K[I(I),] + 2KCl

Pb(NO,), + 2KI = PbL,| + 2KNO,

Muuonouonar kanusa K[I(I),] okpammsaeT pacTBop B KOpUYHEBHIN I1BET,
a woauj cBuHNa Pbl, — ocanok ApKO-XeJTOro 1BeTa.

7.14. Cepe6pAHYIO «UepHb» HAHOCAT CIIEIIMANBHO, 9TO CYIbGUAHAS «IIa-
TuHa». B Tasuke cepebpo M IMHK 00pa3oBajy rajJbBaHUYECKYIO Iapy, Tie
MBIJTBHAA BOJA CJHYKHJIA 3JIEKTPOJINTOM, IUHKOBas IIOBEPXHOCTH — KATO-
1oM, a cepebpo — aHoxoM. Ha KaToje Iu0 BeIJeIeHMe BOAOPOJA M3 BOABL,
a Ha aHoge — KuCaOpoja. B pesymprare cyabdup cepebpa OKHCIATICA U
cynbbuAHas IaTUHA obecIBeUNBaTack:

Ag,S +0,=2Ag +S0,T
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7.15. [1sa pasnuumbrx METa/lna, KOTOpble KOHTAKTHDYIOT APYr ¢ Apy-
roMm, obpasyior tax HA3BIBAEMYIO IalbBAHMYECKYIO napy 1 o6MeHHBaIOTCSs

9JIeKTpoHaMH. B peayastarte B arpeccHBHOM cpefe Goslee akTUBHBIH MeTaJl
GeICTPO OKHUCTAETCH:

OKHCIINTEJNh + ne~ = npoaykKr BOCCTAHOBJICHU ST OKHCJINTeNA

e~ %~ OKUCINTEeIn

B 1830 . mIBeHIIaPCK Uit bnsukoxumMuK Aptyp me ns Pun o6HapyxRIT
Pe3Koe ymesnyeHmMe cxopocTm BBIACJIEHUA BOAOPOZA NpH B3aUMOAeHCTBRUH
pasbaBieHHOH CEePHOH KUCJIOTHI ¢ DUHKOM, COAEPKalUM TpHMecH Keje3a
U mMeau. B meranne 6ni0 MHOXXECTBO «MHKDOrajJbBAHUYECKIX nap», rge
UHHK ABJIAJICA aHOAOM (H OKHCJAJICA), 4 IPAMECH — KaTogamu.

Kouraxtuas KODpO3uA BechbMa omacHa B MOpCKkoi# Bogme. Ilpumep —
cyasba axTh «30B MOp#», AHHINE KOTOPOI 6BLI0 06IIHTO MOHEJIb-MEeTAJLIOM
(MenHO-HUKeMEBBIM CILIaBOM), & pama pyJs, KHIb i APYyr¥le neTaay U3roToR-
JIeHBl M3 craau. Korga sxrta Guuta CIyIlleHa Ha BOAY, BO3HMK I'MTAaHTCKHULL
FIbBAHMYECK U 3JIeMeHT, COCTOAIIMY M3 KaToaa (MOHeJIL-MeTaJIJIa), CTaJb-
HOI'0 aHOZA M 9JIEKTDOIMTA — MOpCKoif Bogkl. B peayanrare CYZHO 3aTOHYJIO

?

. Ilon pgeii-
CTBHEM BJIAXKHOTO, HACHIIEHHOrO COIAMH CpPeAU3EeMHOMOPCKOro BO3Ayxa
eJIe3HBIH KapKac oueHs GnICTpO paspymumcs.

7.16. B nepsom PEaKTOpe MpoM30III0 BOCCTAHOBIEHHE HoJa cepoBoao-
pogom:

H,S + 1, = 8! + 2HI,

B pe3dynbTarte 4ero pPacTBoOp craga CHJIbBHOKHUCJ/IOTHBIM. Bo BTOpPpOM peaxKTope
Ipouisua peaknusa BOCCTaHOBJIEHUA 6poma OHOKCHUOOM Cepnl:
SO, + Br, + 2H,0 = H,80, + 2HBr

IIpucyrersue ceproit KUCJIOTHl B PACTBOPE YCTAHOBHIIM 110 OCAXKIEHUIO
Cyabdara Gapus, HEPaCTBOPHMOrO B KHCJIOTAX:

H,S0, + BaCl, = BaSO,! + 2HCI
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7.17. B oTiuuMe OT FAJIbBAHUYECKUX 3JI€MEHTOB «o;mopaaola:))rd(:I f;l:}c:::
BUA» .:merc'rpuqecxue AKKYMYJATOPBL MOXKHO no;usapfmca':cl;:‘.l,Ic np(:g:o ‘fﬂmm -
PHUYECTBO H3BHE U «3alacasi» ero, a II0TOM HCIO0JIb30BaTh S
Ka. CaMble U3BECTHLIE — CBUHIOBbLIE AKKYMYJATOPHEIE parape a,KKYMme-
IpuMeHsATCA B aBToMob6uiaax (puc. 13). Ha agexTpozax

TOPOB IIPH pa3pAjKe UHAYT PEaKIHH:
(<) Pb(r)+S0% - 2¢" =PbSO, (1)
(+) PbO, (1) + 4H* + S0%™ + 2¢~ = PbSO, (1) + 2H,0

i aeTCs Ha CBHHIIOBOM ILIac-
O6pasyromuiics cyabdar ceuana PbSO, ocaxn

«obpaTnmMas.
THHKE U NJIaCTUHKe U3 AuoKcuja ceuHna PbO,, moatomy 6arapes p

Paspapra akkymyaaropa

3apagra akKyMyaATopa
D ——

Puc. 13. Cxema pa6oTsl CBUHIIOBOT'O AKKYMYJASATODA

. Coemqunsasa mo-
DIeKTPOABHIKYIAS CHJIA OAHOTO dJIeMeHTa cocTasiser 2 B C nHe 7 o
Yal0T AKKYMYJSTODH
JIBKO 3JIEMEHTOB, MOy
cJIeJOBATEILHO HECKO ere Oate-
enIl patomue 6 nan 12 B. IIpu paboTe aKkKyMyasaTopa anerc*rgg.;x/ il ﬁppac
-H -
incjno'ra) pacxofyercs, H IJIOTHOCTD ero nagaeT ot 1,2 r/mi ( ) o
MYJISTOP MOXKHO, T
aueHusd. 3apAAUTE aKKY
TBOpP) AO MEHBINEro 3H 10, IPHIONHD
BHeII.)L{Hee HaIpAXKeHHe, HeCKOJIbKO GosbInee ero co6ersernnoro. T AAHOKCHA
% BJEHUM: CBUHEL H
T B o6paTHOM HAIpAa
OXHLIE peaKiuyu ToHIy B ROKCHA
snsﬂua pereHEPHPYIOTCA. ITO MOKHO MOBTOPATH MHOroKpaTHo. Cy p
IIpoIece MOXKeT GLIThL ONUCAH cileAyIomuM 06pasoM:

paspAgka

Pb + PbO, + 2H,S0, ——— 2PbSO, + 2H,0

3apAfKa
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7.18. Bogopoausiit amextpon (puc. 14),
u3o6petTennniii Banstepom HeprucToM, cocTout
U3 IIATHHOBOM IIJIACTUHKH, NMOKDPBITOH «IIja-
TUHOBOI YePHBIO» — TOHUAHINHM HOPOIIKOM
NJIATUHEI, KOTODPBIH XOPOIUO IIOrJIONI4eT BOJAO-
pOA. DNEKTPOA MOrPYKAIOT B PACTBOD KHCIOTHI
(Hanpumep, H,S0,) ¢ koruenTpauueil Karuo-
HOB H3O+, paBHOi1 1 Moas/a. B aroT pacTBop
omox AaBieHdeM 1 aTM M NIpM TeMmepartype
298,15 K noaaioT ra3oo6pasHslit BOZOpOA, KO-
TODBIH KaK ObI «OMEBIBA€T» IJIATHHOBBII 3JIEKT-
pox. Ha amexTpose mpoTekaer o6paTumas pe-
AKIHA:

IIpo6ka

CrexkIAHHEIH
Kopmyc

IlnarunoBasn
MPOBOJIOKA

k- PacTsOp
| xucaorn
¢ (1 Moxb/n)

~2e”
H,+2H,0 —— 2H, 0"
2 2 +2¢ 3 I
JaTHHOBasg YePHb
ITipu uccaemoBaruu AJIEKTPOXUMHUUYECKUX (nnaTuHOBHIK 2MeKTPOX)
TIPOIIECCOB BOJOPOIHBIN 3JIEKTPOM CIYXKUT 3TA-
moHOM. Ero cTaEmapTHRIM DOTEHUMAN NPUHH- Pyc. [4. Bogopoausrii

maroT pasHbeiMm 0,00 B. 3NEKTPON

7.19. Tecc ocymecTBII PeAKIIHIO:
2KCIO, + 1, = 2KIO, + CL,T

IToaTBepsKAEHMEM BO3MOXHOCTH €€ CAMOIPOM3BONBHOTO IIPOTEKAHUSA CIY-
KaT 3HaYeHUA CTAHAAPTHBIX HOTEHIIMAJOB OKHCIMTENbHO-BOCCTAHOBUTE -
HbIX map. Jlasa oxucnurena: ClOg/Cl, ¢° = +1,47 B, s BoccTaHOBHTENs:

103/1, ¢° = +1,19 B. CrenoBaTensHo, AQ° = ¢°(0k) — ¢°(Bc) = 1,47 — 1,19 =
= 0,28 B. 9ra pasnocTs Gosrbllle Hyd, CI€A0BATEIBHO, DEAKIIMA B CTAHAAPT-

HBIX YCJIOBHAX MOXeT UATH CAMOIIPOM3BONLHO. B3auMoneiicTBrue raJoreHos
€ THOCYJIbGATOM HATPHUA ONUCHIBAIOT YPDABHEHUSA PEAKIIHil:

Na,S04S + 4Br, + 5H,0 = Na,S0, + H,SO, + 8HBr
2Nast3S +1,= N2128406 + 2Nal
7.20. Yepes HoraoTUTENbHBIE CKIAHKU 1a00paHT OPOIYCKAad MOHOOK-

CHJ a30Ta, KOTOPBIi1, monafas Ha BO3AYX, OKHCIAETCH 10 NO, (6yporo rasa).
B ck1AHKAX mpoTeKaeT peaKIHA;

2CsOH + 4NO = 2CsNO, + N OT +H,0

Co0OpaHHBI B IMIMHEADAX ra3 — 3TO OKCHJ AMA30TA N,O, «Becemamuit
rasz». On obnagaer ciaGoOHAPKOTHYECKUM aeifcTBHEM, nonnepmnaae'r rope-
HHE U CIY>KUT CHJIBHBIM OKUCIHTEIEeM:

C + 2N,0 = CO,T + 2N, T
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7.21. Cmech ra3oB — XJIiOpa H BOJOpPOJa — HEAAPOM HAa3bIBAKOT «TPeEMYy-
yeit»: 1107 AeficCTBMEM cBeTa B Heil ujaeT peakuusa 06pa3oBaHUA XJIOPOBOAODPO-
Ia, IPHBOAALIAA K B3DPBIBY:

H, +Cl, = 2HCI

7.22. Bor ypaBHEHUS 3THX PEaKIUii:
S + 6HNO, (xoxm.) = H,;80, + 6NO, + 2H,0
P + 5HNO, (koru.) = HzPO, + 5NO, + H,0
PH, + 8HNO, (xorn.) = H;PO, + 8NO, +4H,0
Cu + 2H,S0, (koH1.) = CuSO, + S0, + 2H,0
CuS (1) + 8HNO, (xonn.) = CuSO, + 8NO, + 4H,0
Sn + 4HNO;, (xoH1.) = SnO, + 4NO, + 2H,0

B + 3HNO, (xoHL.) = B(OH); + 3NO,

7.23. OKuCIUTEeThbHO-BOCCTAHOBHUTEIBHEIE — DPEAKIHMM KaJbIHUA H T'HA-
pHJa KaJblKA ¢ BOJOH, a KapOuA KanblMA BCTYNAET B PEAKIUIO HeoOpaTH-

' MOro FHAPOJIM3a:

Ca + 2H,0 = Ca(OH), + H,T
CaH, + 2H,0 = Ca(OH), + 2H,T
CaC, + 2H,0 = Ca(OH), + C,H,T

7.24. B cmecu mopara Hatpua NalOg n ronoBojopoaHoi kucaorsl HI

eme mo nponyckanusa CO ujeT peaknusd:
NalO, + 6HI = 31, + Nal + 3H,0,

TaK UTO PEAKTHUB OJIA yKa3aHHOﬁ 1eJM CTAHOBUTCH HENIDUTOAHBIM elrle 10 Ha-
yaJja ero IpuMeHeHHnsd.

7.25. Peakiiuu, npoBefeHHbIe JIOCCEHOM, TAKOBHI:
NH,OH + 80, + H,0 = NH,HS0,
2NH,0H + Cl, = N, T + 2HCI + 2H,0

2NH,0H + 1, = N,T + 2HI + 2H,0 (8 yKcycHO# KuemoTe)

NH,OH + 3KI + 8HCI = NH,I + I,{ + 3KCl + H,0 (8 conaroi kuciore)
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7.26. IlpaBunsBo 6yaeT Tax:
NaCl + H,SO, (xonm.) = HCIT + NaHSO4 (o6MeHHas peakIUA
6e3 Harperanmus)
2NaBr + 2H,S0, (xonu.) = Bry+ SO,T + Na,S0, + 2H,0 | Oxmcmurensso-
BOCCTaAHOBUTEJIb-
8KI + 5H,80, (xomm.) = 41, + H,ST + 4K,S0, + 4H,0

Hble peaKIInyu

7.27. Ilpu npoxanuBaumu cyiabdura HATPHUA UAET peaKIUsd JUCMYTa-
119742 8
4Na,S0; = 3Na,80, + Na,S

Cynpdun-uon obnagaer 6omee CHABEBIME OCHGBHLIMHE CBOHCTBaMH, ueM
CyNBGUT, IOITOMY PABHOBECHE €T0 IIPOTOJIN34;
$%” + Hy0 = HS™ + OH"
CYINECTBEHHO CABHUHYTO BIIPABO, U CPela B PACTBODE CHIIBHOILEJIOYHAS. Ho-
6aBlIeHHNE CONAHON KHUCIOTH K CMecH Na,SO, u Na,S BrapiBaer o6mennyo

PEAKIINIO C BBIAEJIEHHEM CepOBOAOPOAAa, KOTODBIH pearupyer c cyabdaTom
MezH, IpeBpalias ero B YepHBIN Cyabhua Megu:

Na,S + 2HCl = 2NaCl + H,ST
CuS0, + H,S = CuS! + H,S0,

7.28. Oxoso amoma o6pasoBanack MEePOKCOAMCEePHAA KHCIOTA
H,S,04(0,):

(+) 2S0% - 2e” =8,04(0,)2"

ITO BEIECTBO NIPH HATPEBAHUH DABIIATAETCA, BBIJIENIAA EPOKCUT BOIO-
poza:

H,S,04(0,) + 2H,0 = 2H,S0, + H,0,

Ilepokcoaucepnasa kuciaora H28206(02) — CHUJIbHBIM OKMCIHUTENb (AJ1A
OKHUCIHUTEJNbHO-BOCCTAHOBUTEILHON aphl 8206(02)2_/803_ 3HauYeHUe @° pas-
Ho 11,96 B), Tak 4TO 0OHA cIOCOGHA OKHMCIUTDH KATHOH maprarna(ll) go nep-
MaHTaHAT-HOHA, 8 KaTHOH xpoma(Ill) — xo auxpomar-uona:

Mn?* + 4H,0 - 5¢~ = MnO,, + 8H*
2Cr3* + TH,0 - 6™ = Cr,0% + 14H*

7.29. B pany or xyiopa K Hoxy 3JIEKTPOOTPULIATEIBHOCTD 3JIEMEHTOB-Ta-
JIOTEHOB YMEHBLIAETCH, II03TOMY B MOJIEKYJIaX COeAUHEHHH cocTaBa '—O—H

(I' — ramoren) npoucxoauT cMeleHUe JIeKTPOHHOM ITaphbl XUMHUUECKOH CBf-
31 K KHCJIOpOAY ¥ (hOpMHpOBaHME YaCTHYHO UOHHON cBazm I—O, OxHOBpe-
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MEHHO YBEJIHYHUBAETCA KOBAJNEHTHOCTh cBA3M O—H, UTO B KOHEYHOM cueTe
OPUBOAUT K paspyuieHu10 Monekynsl I—O—H u o6pa3oBaHNIO HOHOB I" u
OH ™. Uou OH ", 06BeauHAACH ¢ IPOTOHAMH, AaeT MojeKyiny Boanl, Tax B
pacTBOpe MOABIAETCA MOHOTHApAT uoza (+I).

7.30. B annapare Kunma npousomina peakluA KOHMYTallMU C BBIAeNe-
HHEM CepHI:

3FeS + 4H,80, (xorn.) = 3FeSO, + 48! + 4H,0

7.31. B «uemnouke» npeBpallieHU# NPOTEKAIH CIeAYIOLNEe DeaKI[UH:
6KOH + 31, = 5KI + KIO, + 3H,0
KI + AgNO, = Agll + KNOq
KIO, + AgNO, = AgIO,l + KNO,
Agl (1) + NHy #;  AgIO, (r) + 2NH, = [Ag(NH;),]10; (p-p)
2Agl () + Na,S = Ag,S (1) + 2Nal

JKEJITHIN YepHBIH

3Ag,S + 8HNO, (pas6.) = 6AgNO, + 2NOT + 38! + 4H,0

7.32. IIpu 06paboTKe cMecH a30THOIM KHMCJIOTOM MPOTEKATIH DeaKIIuu:
Zn + 4HNO, (korm.) = Zn(NO,), + 2NO,T + 2H,0
ZnS + 10HNO, (xormn.) = Zn(NOy), + 8N02T +H,80, + 4H,0

IIpu nobasnenuu xJaopujga 6apus BEIIafaeT ocafok cyabdara 6apus, He-
PACTBOPHUMBIH B KUCJIOTAX:

H,SO0, + BaCl, = BaSO,{ + 2HCI
B pacrBope Haj ocagkoM ocraerca HuTpaT nuHKa Zn(NO,), u consaHad
kucaora HCl.

7.33. TexcadTopu cepsl, HECMOTDA HA CBOI0O XUMHUYECKYI0 MHEPTHOCTD,
B3aMMOAEHCTBYET C MOAOBOJOPOJIOM B COOTBETCTBUY C ypaBHEHHEM DEaKIIUM:

SF, + 8HI = H,ST + 41l + 6HFT

[y + _ _

7.34. Kpacno-opansxessiii 1iseT pacTsopy npugaet (VO,) KaTHUOH IU

okcoBanagua(V), KOTOpHIi MOABIAETCA IPH A00aBREHUM KUCIOTHL K DACTBO-
Py BaHAJATA AMMOHUA!

2NH,VO, + 2H,S0, = (V0,),S0, + (NH,),S0, + 2H,0
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T'ony6oii 11BeT pacTBOpA BHI3BAH TIPUCYTCTBHEM KATHOHA OKCOIEHTAAK-
BaBaHaauaA(IV), KOTOpPHI# MOMyYaeTcsa B pe3yJbTaTe BOCCTAHOBICHUA (V02)+
IUHKOM:

Zn - 2¢~ = Zn2*
(VO,)" + 4H,0 + 2H" + ¢~ = [V(H,0),01**

3eJIeHH IIBET TOABJIAETCA Y PACTBOPA ¢ 06pa30BaHHEM aKBaKATHOHA Ba-

nagua(lll):
[V(H,0),0}?" + 2H" + ™ = [V(H,0),**

HaxoHen, ¢uoseToBbIi 1BeT 0653aH CBOMM CYIECTBOBAHMEM KATHOHY

rexkcaakBaBaHaaua(Il):
[V(H,0)g P+ + ™ = [V(H,0),]**

OTOT KATMOH — OAWH M3 CHUJABLHEWUNIMX BOCCTAHOBHTENEH, OH GBLICTPO
OKHCAAETCA AaKe BOLOH:

[V(H,0)}** + 2H,0 = [V(H,0)¢ " + 20H™ + H,T
7.35. Ipn kunsyerun KMnO, co menoysio GUONETOBLIH 1BET, IPHUCY-
Ui NepMaHraHAT-UOHAM, CMEHSETCHA 3eJIeHhIM:
4KMnO, + 4KOH = 4K,MnO, + 0,T + 2H,0
Ilocne oxnaxcaeHusa pacTBOp MEHSET I[BET; BHINAAAET YePHO-OYDBIi OCAZ0K:
3K,MnO, + 2H,0 = 2KMnO, + MnO,| + 4KOH
7.36. B xonGe Haxoauacsa BOAHKIA pacTBop cyabdara meau(Il), koTopriit

00eaBpe:kuBaeT Oennlit pocdop (oKHeaser ero 1o H,PO,). IIpu aTom uner pe-
AKIUA:

P, + 10CuSO, + 16H,0 = 10Cul + 4H,PO, + 10H,S0,

Hob6aBnenue cynsduga HaTpusa K pactsopy CuSO 4 BEAET K BBINAJEHUIO
yepHoOro ocagka CuS:
CuSO, + Na,S = CuS{ + Na,S0,

7.37. Pryrs ¢ pa36aBieHHOI cepHON KUCIOTON He B3aMMOJEHCTBYET, a
KagMUH YYaCTBYET B PEAKI[MU:
Cd + H,80, = CdsSO, + H,T
B BoanoM pacrsope CdSO, pryTh ocraercs Ges usmeHenuii. B pacteope

HgSO, xanmuit moxpuiBaeTcA MeNbYalIIMMHU KaneilbKaMu PTyTH, o6pasys
aManbramy (CIjiaB PTYTH U KAJAMHA):

HgSO0, + Cd = CdSO, + Hgl
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pyer ¢ H,SO,:

7.38. Corpyauuk, BCKDHIBABIIMIT aMmyty, He yded, yro mapa SiHClg,
[IpUAA B KOHTAKT C AKTUBHPOBAHHEIM yIJIeM, MOTYT BOCIIAMEHUTECH, & aM-

nyJja -— B30pBaThCA:
SiHCL, + 0, = Si0,l + HCIT + CL,T

YroOpl M36exaTh CKaHAAMa, COTPYAHUK IONBITAJCA MOJAYYHUTH HOBBIH
ofpasel, TPHXJIOpPCHJIAHA Ha YCTAHOBKe AJA TMADOXJODHPOBAHMA, HUCIOJb-
3yd peaKkIHIo:

Si + 8HCl = SiHCL,T + H,T,

KAaTAIH3aTOPOM KOTOPO# Ciy»RHUT mopomrok meau. Ho MOJyYeHHRI SiHCl3

OKAa3aJICA CUJIBHO 3arpA3HeH IpUMecAMHA, U ero NIPpHUINLJIOCH BI:I6pOCI/ITI>. O TomMm,
YTO YCTAHOBKRY IIYCKAaJH B XO[, CBUETEJbCTBOBAJA MYTHAA YXUAKOCTE B I10-
TJIOTHTEJLHOM CKJISAHKE, I'Ze pa3Jjarajlca OCTaToOK TPHUXJIOpCHJIAHA:

SiHCI, + 2H,0 = Si0,l + 3HCIT + H,T
7.39. 3neck npoTeKaeT peaKkIuA:
Zn + AgNO, = Ag + ZnO + NO,T

IMonyuaeMelil cepLIi HOPOIIOK — CMeCh Ag U 7Zn0. Oxcuj MUHKA pearu-

Zn0 + H,S0, = ZnSO, + H,0,

a YepHBIH TTOPOIIOK cepefpa B pa3GaBJIeHHON KHUCIOTe He PACTBOPAETCA.
7.40. KaTanusaTop AMOKCHJ MapraHiia cmoco6CcTeyeT MPOTEKaHUIO peak-
muii:
2H,0, = 2H,0 + 0,1
2KClO, = 2KCl + 30,7

7.41. [Ipu nONEITKe IPUTOTOBUTH PACTBOPHI ) U B) GyAyT NPOTEKATh pe-
aKIum:
a) 3H,S + 2KMnO, = 38! + 2MnO,l + 2KOH + 2H,0

8) 12HI + 2KI0, = 2K[I(I),] + 41, + 6H,0

ToJLKO KOMIOHEHTEI PACTBOpA G) — HUTDHUT Kajaus U XpoMAaT Kaaud —
He pearmpyioT Mexay coboii.

7.42. B KayecTBe «aHTHXJODA» MOKHO HCIOJB30BATH CYyJAbPUT HATPUA
WM THOCYIb(aT HATpHs, KOTOphlEe PEarupyioT ¢ XJOPOM CJIEAYIOIIUM 06-
pasom:

Na,S0O, + Cl, + H,0 = Na,SO, + 2HCI

Na,S0,S + 4Cl, + 5H,0 = Na,80, + H,S0, + 8HCI
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7.43. YanuTe IATHO OT MOAA MOKHO C IIOMOIIBIO cyabdHUTA UIM THO-
cyabaTa HaTpusA 1160 pacTBOPOM MoAuAa Kanus. [Ipu sToM 6yayT HATH pe-
AKIAK:

Na,S0, + I, + H,0 = Na,SO0, + 2HI
2Na,S0,8 + I, = Na,S,0 + 2Nal
KI + I, = K[I(T),]

7.44. MoKHO IPUIOTOBUTE TOTBKO OAUH U3 YKA3AHHBIX pacTBOPOB, 4 UMEH-
HO XpOMAaTa Kanusa u 6poMuza Kanusa. KOMIOHEHTHI ABYX APYTHX PaCTBOPOB
pearupyior Mexay coboii cieayomumM o6pasom:

14HI + K,Cr,0, = 2Crl, + 2KI + 31, + TH,0
2FeCl, + 2KI = 2FeCl, + 2KCl + I,

7.45. OTBETHI K KPOCCBODAY.

IIo ropusonTann:

2. Onogo. 8. Oxa. 9. Vc. 10. Cepebpo. 11. O6naxo. 14. Kpor. 16. Anxog.
20. 9nexrtpoH. 21. Hoc. 22. Jlyna. 24. Canu. 25. Wckpa. 26. TecHora.
27. Poguna. 28. Uox. 29. Ceepio.

Ilo BepTUKaIH:
1. Asua. 3. JI06. 4. fAapo. 5. Ac. 6. Ypox. 7. fIps. 10. Canurap. 12. Jlo-

MOHOCOB. 13. Oxkucaurens. 15. Oson. 17. IIasu. 18. Peaknusa. 19. Vrpara.
23. Apros.

Taaea 8

IT'AAPOJIN3: ATAKYET BOJA

«HeT uckyccTBa cTOIB K€ TPYAHOTO, KAK MCKYCCTBO HAGMIOJEHHA: 9TO CBOIi-
CTBO 00pPa30BaHHOT'O TPE3BOI'0 YMAa M GOJIBIIOr0 ONMEBITA, KOTOPHIH IIpHoGpeTaeT-
CA TOJBKO NIPAKTHKOIM», — mucan Hemenkuil xuMuk IOcrye JInu6bux 8 1865 r.
Peaknuu rugposnusa 6blIM B YUCIE MEPBBIX XHMHUYECKUX IIPOIECCOB, KOTO-

_ pble Mor HabaOAaTh YenoBeK. ['Mapoan3oM Ha3bIBalOT 0OMEHHOE B3auMOJel-

CTBHE BEIECTBA C BOJOM, IPHYEM B Pe3yJILTATE PEAKIIUM MEHAETCH KOHIIEHT-
paunus KaTUOHOB OKCOHUA U I'MAPOKCHUL-UOHOB B pacTBope. CTEIeHU OKHUCIe-
HUA aTOMOB IIPU TUADOJH3e He MeHsAI0TcA. KoBaleHTHRIE COeAUHEHUA TIPH
TUPOIU3€e HEMOCPEACTBEHHO B3aUMOLeHCTBYIOT ¢ Bogoi., Te ua coJteit, KoTo-
pBI€ IOABEPIKEHb] THAPOJN3Y, CHAUAIA AUCCOIMHPYIOT Ha UOHEI, & IOJyUYeH-
Hbl€¢ IIPH 9TOM HOHBI-IIPOTOJIUTHI (CPEAHM KOTOPBIX MOTrYT OBITh KAk CJaabble
OCHOBaHUA, TaK U cjialble KUCI0ThHl) 06MEHUBAIOTCA IIPOTOHAMH C MOJIEKYJIA-
MU BOJBI,

JIsIM CIIyTHYJ BOpa

Cray4auiock Tak, 4TO HOYBIO BOp 3abpasnca B mabopaTopuio, rae, KaK eMy
CKAa3aJH, B BEITSAKHOM KAy HAXOAUIACH KOPOOKA C IJIATUHOBOM IIOCYA0M,
ITepex xopoGKo# cTOANa 3aKyIOPEeHHAA Ko0a6a ¢ 6eCIBETHOM »XUIKOCTLIO.
Bop 3agen sty Konly, oHa MOKAYHYJACh, YAAPHJIAChE O INTATHUB, pasbuiach
caMa U pas3buJia CTOSABIIYIO PAAOM CKJSHKY C pACTBOPOM aMMuaka. Jlabopa-
TOPHI0 3allOJHHUJ I'yCTOH ABIM C YAYILIMBBIM 3alaxoM. Bopy cTajgo He [0
JIATHHBI, OH Gerkan... YTpoM o06HAPYKHUIOCH, UTO OCKOJIKHM KOJOLI M BCE
CKJSHKH B BRITS)KHOM INMKady MOKPHITHI GEJIBIM HAJNETOM, aHAJTH3 KOTOPOTO
mokasan: 310 rekcaxijopocrtaHHaT(IV) ammonus., Kaxkasa »XuUAKOCTh MOrja
OBITE B KoJ10e?
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m TuraHoBbIe Geaunaa

Ha cMeHy cBUHIIOBEIM GesuiaM (THAPOKCUAY-KApOGOHATY CBMHIIA) CHAYA-
JIa IPUILJIHN IUHKOBHIE (OKCHJ IIMHKA), 8 IOTOM THTAHOBEIE (JHOKCHJ THTA-
Ha). [IHOKCHI THTaHa B BUJie TOHUAHKIIETO IOPONIKA MONYYalOT U3 TeTPaxJyo-
punga tutana. Kak ato genaerca?

Xurpsiit Terpaéopart

ITpurorosus pactBop 6ypel — Terpabopara HATPUA, XUMHUE J06aBUI B KOJI-
6y uEAUKaTOD deHoNdTANENH U OOHADPYIKIII, UTO CPefia CHIbHOLIEJOUHASA.
OL[‘IJ-IaRO B pacTBope OOHADYIXHJHCH €lle MOJIEKYJhl 'MAPOKcHaa Gopa (6op-
HOIl KHucaoThl). Kak ke 3anucaTs ypaBHeHHe THAPOJIN3A Na,B,0,?

Muduuyeckue kap6oRATHI

Ecnn Brl GyjgeTe mpocMAaTpHWBaThH COPABOYHHKH, YUeOHMKHM, HaydHBIe
CTATBH [0 HEOPTAHUYECKOH XWMMHM, TO He HalleTe HUKAKHUX YIIOMHUHAHHUN
0 cuHTe3e KapboHaToB amoMuHuA uiaH xkenaesa(Ill). Her ceemeunit 06 aTux
BellleCTBaxX U B « XUMHUeCKOH saHNuKIONeINH» 1988 —1997 rr. IToueMy oHM
OKa3aJnch 3a6bIThIiMN?

OnMH mWar A0 «naTeprM»!

CryneHT Ha 3K3aMeHe MOJydYHMJ 3agady: Haiitm pH BomHoro pactsopa
cyabdara xpoma(lll) ¢ xounenTpanmeit 0,002 Mosib/1 U pPacCYNTAThL KOH-
IEeHTpaIud NOHOB [Cr(H20)6]3+ u [Cr(H20)5OH]2+. KoHcTaHTa KHCIOTHOCTH
Ky nns maper [Cr(H,0)]**/[Cr(H,0),0H]?" oxasanacs pasma 1,12 -107%.
ITomoruTe cTygeHTY OJYUYHTDL OTJIHUUHYIO OLEHKY.

m Hutpuael, HO Kakue?

Ilepen BaMy — CKJISHKY C HOPOIIKAMY HHTPH0B MArHUA Mg,N,, kxpem-
HUA S13N4, megn CugN u sgnTna LizN. Hano onpeneanTs, Kakue 13 HUTPHU-
JIOB ABJAIOTCA COJIe00DA3HBIMU H HMEIOT HOHHYIO KPHCTAJJIMYECKYIO pelleT-

3—
Ky ¢ aHHOHaMH N , & KAKHEe N3 HUX — KOBAJIEHTHBIE COEINHEHUA. Hpezmo-
JKHUTE, KaK 3TO ceJiaTh IIpolle BCEro.

AJBrapoTrToB NMOPOIUIOK

B XIV B. nranssauckuit Bpau-aixumMuk Burropuo Ansraporro us Bepo-
HBI IBITAJICA NOJYYNTH JIEKApPCTBO U3 xJopuaa cypbMbI(11I). Korga o goba-
BHJ K OecliBeTHBIM KPHCTAJJIAM, ARIMAIINM HA BO3AyXe, HEMHOTO BOALI, TO
moyayyun GeclBETHBIH PacTBOpP, H3 KOTOPOrO BCKODE BbIMAJ GesblH OCALOK
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(«aJIBrapoTTOB NOPOLIOK»). epes 400 ner memenxuit munepanor I'ycras Po-
3e TOJIYUHJ eHTAXJIOPKJ CYPbMBI B BUAE GecrpeTHOI KuAKOCTH. CMeIInBa-
HUe ee ¢ BOJOH TaKsKe BHI3BAJIO BhIJleIeHrne 6eJioro ocagka. Korzaa Pose poba-
BHUI K YKU/AKOCTH PaBHEIH 065eM KOHIIEHTPMPOBAHHOM COJIAHOH KMCJIOTHI, OCAk-
Ka He TOJYYMJIOCH: PACTBOP OCTAJICA GecrBeTHHIM U MPO3PAYHEIM. B 1856 r.
dpannyackuil xuMuK AHPU BoADHMOH CIUJ 9KBUMOJADHBIE KOJUYeCcTBa
TPUXJOPHAA U TIEHTAXJIOPUJAA CYPbMBI M MOJYUR TeMHO-KOPHYHEBLIH pacT-
BOP, COCTAB KOTOPOTO €My ONpeeINTh He yIa10Ch. Koraa oH 106aBHI K 3TOMY
pacTBODY XJIODHJ Ile3ns, HAuald MOABIATHCH TeMHO-(PHOJIeTOBbIe KPUCTAJI-
1Bl HeOGBIYHOTO coefuHeHMs — rexcaxsopocTubara(lV) nesus Cs,[SbCl¢].
Q0pacHUTEe HAOMI0JeHUA XUMHAKOB.

IIpoka3sl MeHOrO Kymopoca

Cafl0BOXB! ¥ OTOPOJHHUKH GOPIOTCA C TPHOKOBBIMU 3ab0JieBaHUSAMH pac-
TeHWi ¢ IOMOIIbI0 MEIHOTO KYyIopoca, 'OTOBA €ro 0,5% -HBIil pacTBOp AJA
ONpHICKMBAHUA IPAROK. MemHbIil KyIopoc XOpOIIO pacTBOPHUM B BOZAE, HO
pacTBOD YKA3aHHON KOHIIEHTPAIIMK BCET/ia OKA3EIBACTCA MyTHEIM. ITouemy?

m Boniouad peaxmusa

B 1855 r. nemenkuit xumug I0cryc JIn6ux noay4msa OT CBOEro KoJUeru
Po6epra BynseHa HeGOJBLION CANTOK AJIIOMUHHA. Byusen npocui JInbuxa
HceJIeI0OBATh XUMUUECKO0e ITOBe/IeHIe 3TOTr0 MeTajla, KOTOpPHIH cuuTaICs pel-
KUM ¥ 6bLT OueHb goporum. JIM6ux cMernas paBHble MAcChl &TIOMHHHEBBIX
OIMJIOK ¥ TOPOLIKOOGPA3HOH cephl ¥ HArpes cMeCh B rpaUTOBOM THUIIE. Pe-
aKLU IpoTeKaaa 6ypHO, CMeCh Jiae BOCIIAMEHUIACk, & B pe3yJIbTaTe II0JIy-
yMJICA eJThIA mopouok. JIubrnx mepeHec 3TOT MOPOUIOK B KOJ6y ¢ BOJOH,
4TOGBI OLPEJENNTh er0 PACTBOPUMOCTh. M TYT e OH IOYyBCTBOBAJI OTBPATH-
TebHBIHA 3amax cepOBOAOPOJA, KOTOPLI mes u3 Konbbl! Boja crasna MYTHOH,
HA CTeHKAaX KOoJ6BI IOABHICHA cepoBaro-6ebiit ocanok. UTo ke CAYYNIOCH?

ITO TOMKEe KHCJIOTA

Jlyiss MKOJBHOTO ONBITA CPOYTHO MOHAZOOHUJIOCH TIOJYYNTL HEMHOI'O BOJAO-
poza. ITuHK B BHAe IpaHy]I UMEJICA B JOCTATOYHOM KOJIMYECTBE, HO, KAK Ha
rpex, He 0Ka3aJoCh HH OJHOTO MUJUIHJIMTDA KHCJIOTHI. Yo xe Aenartb? BEI-
xo1 OBl HafifeH, KOrAa YYeHUKH OOHADYIKUIN B mKady CKIAAHKY ¢ XJIOpH-
gom amomuHnA. Kak uM yaanocs DOJNYyYHTh BOJOPOJA?

«SfApb-MeaAHKa»
Pumckue XYAONKHUKHA BpeEMEH AHTHUYHOCTH YyMeJIHN IoJy4aThb npeBOC-

XO[HYIO KPAacKy JeHfCTBHEM YKCYCHOH KHCIOTHI HA METAINHYECKYI0 MEAb.
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B pesyabraTe moayuanach cuHe-3eleHas Kpacka «fADb-MeASAHKA» COCTaBa
CuO - ZCu(CH3COO)2. Kakue peakIiuu jesxaT B OCHOBe [TOJYYEHHS STOM Kpa-
cxku?

HeyaoBuMmbIii HOKOBOZOPOT

HonoBomopoaHyIo KUCIOTY NOAyYHTh Henpocto. O6MeHHAas peaxius co-
JIM — HOJU/A KAJINs C CEPHOM KUCIIOTOMH He IIOMOJKET: BMecTO Hee UAET OKHC-
JIATEJIbHO-BOCCTAHOBUTEIBHAIA npouecc. IIpsamoli cuuTes U3 Moga M BOKOpO-
Aa TOoXe He MOROMAET: peaknusa o6paTuMas, paBHOBeCHe JOCTHIAeTCs H0JTO,
BBIXOJ MPOAYKTA Maj. A ecau npoBecTH reaponaus? Ho... ruxponus xakoro
BemlecTBa?

IsiMoBas 3aBeca

Jdra ucropus mpousonuia Bo BpeMsa Ileproit MHUPOBOM BOMHBI. AHIJINIA-
CKHH Kpeficep Bes Ipeciief0BaHHE IIOBPEMKTEHHOTO B G010 HEMEIKOTO 5CMUH-
na. lesr nourn 6u11a JOCTUTHYTA, KAK BAPYT MeXAY KOPAGIAMHE MOSBHIOCH
IJIOTHOe 061aK0o AbIMAa. JKMIAXK Kpelficepa MOYYBCTBOBAN YAYILIHBRIH 3a-
nax, pasfpakalomiuii ropyio u rerkue. Kpeiicep 6611 BEIHYXKAEH 1aTh 3afHUH
XOJ ¥ BRIATH U3 NLIMOBOro 00saka. OfHAKO MOPAKH YCIe/IH B3ATh HA aHATH3
poGy ABIMA. XHMHKM OGHAPYIKHUIIH B HeM IPUCYTCTBHE KPEMHHUS U XJIOpUaa
ammoHus. IlocTpasan u xKopaGib: HA JATYHHBIX HETANAX MOABUJICH Gerbli
HaJeT (3To ORI XJIOPHUA IIMHKA), 4 CTANIbHBIE YACTH MMOKPBLINCHL 6ypoit Kopoc-
TOH pakaBUMHEL. I[0C/Ie YMCTKH BECh METALINYECK U TaKeIas K 6YATO MOKPHI-
JIX OCIIUHEL... Kak Morio 6bITh OIy4eHO XUMHUYECKOe JhIMOBOE 06IaK0?

XJIopH] XaeT IBe KHCJOTBI

B na6oparopun, usyuyaBiueit KHCIOPOAHBIE KHUCJIOTHI dochopa, xorun-
JIMChH 3anachl BCeX PeaKTHBOB, KPOMe TPHUXJIOPHAA U IEHTAaXJOPHZAa Hocdo-
pa. TeM He MeHee Tpe6GoBaIOCh, He HOMKMIAACH HOBBIX [IOCTABOK, 38KOHUYHTD
HayaTyio paGory. Torga pemman moaydyuTs HY»XKHBEIe KHCIOTH M3 KHIKOTO
PCly u xpucraniuyeckoro PCl,. Cuavana Kax/Ablil ¥3 3THX XJIOPUIOB CMe-
LI1any ¢ BOJOM, a IIOTOM IOABEPIJIM NOJydYeHHbIE PACTBOPHI [IEPETOHKE B Ba-

Kyyme. Kakxue KuciopoxHble KHCIOTEI (bocdiopa ymaaochk MOJYYUTL 3THM
crmoco6om?

Byprysackuii spoXumMuKaT

@DpaHNy3cKHe BUHOTPAJADH IIHPOKO MCIOJb3OBAJH «BYPryHacKyo
CMeCh» — SANOXMMHKAT JJIA 3aUIMTHI [JIAHTALHH OT I'PUOKOBHIX GOJe3Heil
pacTeruii. 3Ta CMeCh MOJYYHJIa HA3BAHUE OT UMEHHU thpaHIY3CKO# MPOBHH-
OMH, & ee INPUTOTOBJIEHHE OCHOBAHO HAa pPeaKIMH ruapoamusa. dro aTo 3a
cMechb?
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CrpaHHas mpomaxa

ITuanug Kaauss — ONMH M3 CAMBIX CHJIBHBEIX SII0B, U XpaHAT ero o0si3a-
TeJbHO noj 3aMkoM. Ho ogHa)x el yTpoM J1abopaHT, BEIHYB U3 ceitda 6aHKY ¢
magnucsio KCN, o6HapyKUI, 4TO KPHILKY HET, XapaKTepHEIHA cialblil 3a-
max MHHIANA HcUes, a MeXAY TEM o0heM CoAepPIKUMOIo HE YMEHBIUHJICAH...
AHaJIu3 [TOKAa3aJ, YTO BellleCTBO B 6aHKe BoBce He IuaHu] Kanusa. Kro BuHO-
BAT B mponaxe?

CekpeTsl Kap6Haa M HAHAMH/A

Kap6un xaneuus CaC, nonyd4aioT NpoKanuBaHHEM OKCHAA KAaJbIUA C
KokcoM. B 1898 r. wemernkuii xumuk @. Pore 06HapyKUI, 4TO IPH HATPEBA-
HuM B arMocdepe azora no 1100 °C kapbua Kaiablusg HAUYMHAET CAMOIPOH3-
BOJILHO IIPeBPAlIaThCA B IUAHAMHJ KaJbIHA CaCNZ. Korma Pore morpysna
rpanyJbLl Kap6uaa KaabIiUA U NUAHAMU/LA KaJdbIUA B BOAY, TO YBHAEN BeJe-
neHHe rasa Toaeko B cayuae CaC,. Ho B 06oux ciydyasax KpacHBIe JJaKMyCO-
Bhle GYMa)XKH B }KHAKOCTH IIOCHHENH, 3 Ha JHE COCYAOB BHINAIH GeJikle ocax-
ku. TBepaoe BemlecTBo, Bhinasiuee B cocyae ¢ CaCN,, nox neitctereM cos-
HOM KHCJOTHI HAYajo BBIACIATH YIVIEKHCJALIH ra3. PackpoiiTe cexper B3au-
MoJeiicTBUSA KapOUaa ¥ UaHAMUA KaJlbIlUs ¢ BOJOMH.

. IIpoucxoxaeHHe MAJAXHTA

Heo6bruaitao sp@GeKTHLIA TOAeIOUHBIH KaMeHb I'yCTO-3eJIeHOT'O I(BeTa,
MHHepaJ MaJaXHT — MPOAYKT PeaKIHu rujponnsa. Kax mpomcxXoauT sToT
rUApOIN3?

3aragouHoe mpegNHCaHHE

KOI‘I[B. XHUMHKH PacTBOPDAIOT B BOJAE 6eCIIBeTHI>Ie KPpHCTaJNJIbl JUXJIODUA
0JIOBa, TO 06s3aTeJIBHO I[06aBJI.'iIIOT COJIAHYIO KHCJIOTY, a4 B CKJAHKY C I'oTO-
BBIM DaAacTBOPOM 6poca10'r HECKOJIBKO I'DaHyJlI METAJJIHYECKOI'0 0JIOBA. 3auem

3TO AeJarT?

EERIM Cymecreennoe paziuune

TeTpaxJIOPUABI 0JI0BA ¥ CBUHIIA — JKUAKHE BemlecTsa. OXHO U3 HUX Gec-
IIBETHOE, ADYyIroe — JMKEJITOIO I[BeTa. OHHu BecbMa CHUJIBHO pPa3an4yanTCAa CBO-
UM OTHOILIEHUEM K BOJE. B uem cocTOHT 2TO pa3ﬂﬂqne?

TajioreH IUIIOC a30T PaBHAETCH — 4yemy?

BecuserHsblii rasoo6pasueiid TpudToprn aszora NF, xuMudyecku A0BOJb-
HO ycToiuuB. M OH He MeHAJ CBOEro Ha3BaHMA H (POPMYyJBl B IIOCIEAHHE
30 seT, B OTAHYHE OT TEMHO-XKEJITOTO XXHJKOI0, [IOXOKEro Ha MacJjo, B3phI-
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BOOTIACHOTO COeAUHEHMA HUTPUAA Tpuxjopa ClyN, xoropslil panbiue Hashl-
Banu «TpuxJopuzoM azora» (NClg). Kakum o6pasoM peakuuu IMApoOsiH3a
[OACKa3aJM IPaBUILHYI0 GOPMYJIY 3TOTO BelllecTBa?

E¥P UYosms B kpucrammax

Ppannysckuit xuMuk Ilons Jle6o B 1895 r. BuepBhie MONYYNI KapOUA
GepUJIIMsA IIPU B3auUMoAeHcTBUM oKcuaa Gepuanusa c¢ yriaeM. JleGo crmpecco-
Baa u3 cMecu BeO u C raGmeTku ¥ Harpea X B aTMocdepe BoZopoja IpH
1900 °C. Ilo oxoHYaHUHM peaKnuu 06pas3oBalNCh KpacHBble KUPIIHYHO-Kpac-
uele kpucraain Be,C. llozauee, B 1924 r., npyro#t ppaniysckuii XuMux —

sKan ropaH, IponyCcTHUB CYyXOH amerusen Hajg HarpereiM a0 450 °C mopomi-
KoM Oepuiaud, MOJYYMUJ YepHble KPUCTAJJIb Kapbuzga GepHJINA IPYToro
cocraBa — BeC,. BnpoueM, 4epHBIi BT CKopee BCero OhLI BRI3BAH IPH-

MeChbl0 YrJiepoAa, KOTOPHINT OJHOBPEMEHHO BBIAENSAJICA MDPH TEPMUYECKOM
pasyioykeHuU aneTuyieHa. Ilosxke ycTaHoBUIN, UTO Kap6ux Jlebo comep:kuT B

KPUCTaIIHYeCKOH perteTke noHbl Be?t u C4~, a xap6un [liopaHa — HOHBI
2+ 2~
Be“" u C~. Kak atu kap6uasl 6yaLyT pearupoBaTh ¢ BOLOM?

J[oKab MOMOT

B 1852 r. Hemenkui xumMuK Opugpux Bésep neiTajca BEACIUTH MeTA-
JUYeCcKUH KaJdbIui n3 KapboHaTra KaJbIiua (H3BeCTHAKA), IPOKAJHBAA €TI0 C
JpeBecHBIM yriaeM. OH MOJYUYHNJ CIEKIIYIOCH Maccy CepoBaToro IBeTa, B KO-
Topoil He 00HAPY KKUJIOCh HUKAKHX NMPHU3HAKOB MeTasnaa. C oropuenueMm Bé-
Jiep BBEIOPOCHJI 3Ty MacCy Ha CBAJKY BO ABope JabopaTtopuu. Bo BpeMsa goxaa
Ja6opaHThl 3aMEeTHJIH, YTO KAMEeHHUCTAasaA Macca BBIJEISeT HeM3BeCTHRIN ras.
Yro aTo 3a ras?

T'apanue Ha BOme

JIBe OecuBeTHBIE, CHJIBHO ABIMAIIHNE Ha BO3AYyXe MKHUIKOCTH — OK-
cua-rpuxaopun pocdopa PCl;0 u oxcua-AuXIOPUL Cephl SCIZO — BBLIUJIN B
Boay. OGpazoBasiuch ABa pacTtBopa. IIpu HarpeBaHuM pPacTBOp, MOJYUYEHHBIH
u3 PCl;0, Boienun neTydyee BelecTBO, OKpPAacHBIee CHHIOW JAKMYCOBYIO
OyMasKKy B KpacHBIH I[BeT, a IPH B3aNMOeiCTBUH C HUTPATOM cepebpa 00-
pasoBasiiee Genblit ocagok. Pacrsop, moayuyennwi#t u3 SCl,0, obecuserun
NePMaHraHaT KAIUd, & 3aTeM IPH mobasieHun xgopuja 6apusa Beieauns Ge-
JBI# ocafok. YUTo e MPOUIONLI0?

Coza-BpeqMTeabHHAIIA

ITouemy mocyay U3 aJMIOMHHHEBBIX CIJIABOB HEJNL3A MBITh CpeACTBAMH,
COZlep KallluMHU COay?
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m «CMyleHHRLI» aneTaT

K pactBopy arneraTa HaTpus R06aBunu (eHONDTANIENH, 8 IIOTOM Harpe-
1. PacTBOp OKpACHIICA B MAJIMHOBBIN I[BET, KaKk GyATO MOKpACHENT OT CMy-
mennda. OJHAKO [OCJIe OXJAMKIAEHUs BCe MPU3HAKM «CMYINEHUA» NCHE3TH,
pactBop obecrseTnics. Ilouemy aro IPOMIOILIo?

HeunssecTHOE BeleCTBO

Cybduy 6epuiinna MOXHO MOJYYUTh TOMBKO IPAMBIM B3auMofeiicTBU-
eM MeTajja ¢ cepoil, HoO HUKOIr/a He y/JaeTcsd BEIIEIUTH B BOJHOM cpefe 06-
MeHHOH peakIiueil cosell 6epuJIINA ¢ paCTBOPUMBIMU CONAMHU-CYAbOUAAMI.
TTouemy?

Kucapie H JAIOT «KHCJBIR CIIHPT»

B 1547 r. Usau I'posublit nopyuus Hemny IllanTre exaTh NOCIaHHUKOM
B HeMeIKyI0 3eMJTIO ¥ BEIBE3TH OTTY/a «MacTepa JJId BapeHUA KBAaCLOB». Ho
cnenars aTo He yaasoch: IllnuTTe GBI CXBadeH W 3aKJIOHUEH B TIOPHMY BO
BraafieHuAX JIMBOHCKOTO opfieHa. ANIOMOKAaJIHEBble KBACIBI (nomexarugpar
cyabdara ANIOMHUHUA-KAINA KAI(SO,), - 12H,0) mupoKko UCIOIb30BAINCE B

MeJuIHE U [/ TPOU3BOACTBA CEPHON KUCIOTHI, KOTOPYIO B TO BPeMs HASBI-
BAIU «KHCIbIM crmupToM». Bor kak M. B. JloMoHOCOB OMUCHIBAJ KBACIbI:
«KBacIsl OT CBOEro KMCJIOTO BOBAYXa HA POCCHMCKOM f3BIKE M HMA cebe
BechbMa IPABUILHO MMEIOT, 160 KPOMe TOro, YTO OHe OUeHb KUCIIH, eIle 1 He-
pe3 TeperoHKy M3 PeTOPTH JaioT BechMa KHCIBIH CINPT, KOTOPBIH C KYIO-
pPOCHOU KHCJIOTOH OfXHOU HATYDBI». Yro mpoMCXOLUT C KBAacCIlaM¥l NP pac-
TBOpPEHUH B BOJle ¥ IIPX HATPeBaHAM?

3.29. IR
Amepurauckuii xumuk I'. Kraccen B 1962 r. mepBHIM NOJAY4YHJ TETPA-
dropus kceHona XeF,. Korza oH BHec B BOAY O4eHb HeOOJIBIIYI0 MOPIHI0

aroro 6eJloro, oueHb M'MIPOCKOITHYHOTO BEIecTBa, CaMOTO II0 cebe HeB3PHIBO-
omacHoro, mpousoniia 6ypHas peaknusa. Coxepaumoe cocyaa 6ELIO BHIGPO-
meHO 4yTh au He B guuo Kiaccemy. B mpoaykrax peaknuy OH yCTAHOBRT
IpPUCYTCTBIE TPHOKCH/A KCeHOHA, rad006pasHoro KCeHOHa, KUC/I0poaa 1 ¢dro-
poBozopoza. Torga XMMHMK DeIlns IPOBECTH DPEeaKIHIo TIpH 6o/lee HUBKOM
remmeparype. O oxsnazui gen g0 —80 °C § MOCHINAJ ero MOPOIIKO00Pa3HbIM
XeF,. Uepes HeKOTOpOe BpeMd Ha [IOBEPXHOCTY JIbJA IIOABUJICH CBETJIO-KEJITHIH

HPOAYKT, B MOJIEKYJI€ KOTOPOTO COAEePIKAJICH OAUH aTOM KHUCIODOAa, & naeH-
Ka >KHIKOCTH, CTEKABIIasd CO Jibja, IPeACTaBIAIa coboil xuaKkuii GTopoBo-
nopoa. Kakoe us mposegennuix Kiaccenom npeBpamieHuii 65110 peaKnueil
ruppoausa?

159

Tnasa 8. Tudpoaus: amaxyem eoda




EEIN Houni-conepuuxu

B Bome pacTBOpMIM KapGOHAT aMMOHUA, a K NOJYYEeHHOMY PACTRO-
DY A0GaBMJIM HECKOJBKO Kalelb HHIMKATODA MeTUJIOpaHKa. IlpefcKasku-
Teé OKpacKy DacTBOpa, eCJM MIBECTHEI KOHCTAHTHl KuUcloTHOcTH K Ais
nap NHI/II;IH:i'HzO n HCOg/CO%‘, paBHBIE COOTBETCTBeHHO 5,8 10710
nu4,7-107.

Ynusurensnasa cons — «Ilepcos»

NaBecTHBIN KaXAOH X03AlKe MOPOIIOK ANA OTGEMBAHHSA IpH CTHPKe
«I[Iepcons» — mepokcoxap6oHAT HATPHSA COCTABA 2Na,COy + 3H,0, — B Ku-

nsAuei Boge BeIAeNAET KUCIOPOA U oGecBeYBaeT 3arpasHeHus. MoKHO 11
CUHTATBh, YTO AECTBHE IepCOJH OCHOBAHO HA PeAKIUAX MHAPOIN3a?

3agaHHe: OCBETIHTL H YMATYUTD

C nomomyio cysbtaTa aTlOMUHUSA, KOTOPEIHA IIPHMEHAETCSA HA CTAHITUAX
rOpoJCKOro BOAOCHAG)KEHU s, MOMKHO IPOBECTH OCBETJIeHHEe U YMATYeHHE BO-
abl. Kak ato nmpoucxogut?

«[laansEan KuCIOTA»

3auacTyio Iepej ClaMBaHMEM MeTaJINYeCKHUX JAeTalel ux TIOBEPXHOCTh
OUMINAKOT OT OKCHIHOH NJEeHKH, 06pabaTeiBad «IAsJBHOM KHCIOTOMH» —
PacTBOpoM xjopuja nueKa. Kak e momyumsaocs, 4TO 3Ta cosb JgeficTByeT
U IPUMEHACTCHA KAK «KUCI0Ta» ?

THAPOAH3 B KMIATKe

IIpaBaa nm, yTO MpPM AMUTENLHOM KUIAYEHWM PACTBOD XJIOPHAL AMMO-
HHUA CTAHOBHUTCH Gojiee KUCIBIM, a pacTsop cyabduaa HaTpus — Gosee ge-
noyHeIM? IloueMy aTo npoucxogut?

KucaoTHas uam menoynas?

IIpenckaxure, Kakoil (KHCIOTHON MM InesouHOi) Gyaer cpefa B pac-
TBOpax Audocdara HaTpuA U JuruAposudocdaTa HaTPUA IPH OTMHAKOBBIX
MOJIIPHOI KOHIIEHTPalluK U TeMIepaType.
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OTBETHBI K I'IABE 8

8.1. B kon6e 6n11 Terpaxyopur oxosa(IV) SnCl " KOTODBI# Ha BO3AyXe,
colepaKalIleM BJary, IoJgBepraeTca rnapoJuay:
SnCl, + 2H,0 = Sn0,, + 4HCIT

B IIPHCYTCTBHH aMMHAKAa IIPOTEKAIOT peaKIUH
SnCl, + 2NH, + 2HCL = (NH,),[SnCl,]

NH, + HCl = NH,C,

TIPUBOAAIIHE K 00Pa30BAHUIO «BIMa».

8.2. Ina monyuyeHHs OUOKCHAA THTAHA CaMOM BBICOKOM YHCTOTHI HC-
OOJB3YIOT HEOOpaTHMEIH TI'HAPOJIH3 TeTpaxJopHAa THTaHa — OecIBeTHOH
muakoctu cocrapa TiCl,. IIpomece BexyT npu HarpesaHuy, JeTy4Hi rasoo6-

pPasHLI# XJIOPOBOAOPOA YAANAEeTCA U3 chephl peakIuu, a GeJOCHeKHEIH, He
COAepKANIHH npUMeceil TUOKCHA TUTAHA BBHIACIACTCS B OCAJOK:

TiCl, + 2H,0 = TiO,! + 4HCIT
Jror cocobd IMoJy4YeHUA JUOKCHIA TUTaHA JaeT BOZMOXKHOCTH BBIACJIUTH
OueHb UMCTHIHI IIPOAYKT. Hexonusrit TeTpaxJjJopua THUTaHa MOXKXHO IIoABepr-

HYTh AOIOJHHUTEJBHON OUHCTKE IIePETrOHKOM, a 9TOT cr1oco6 OTAeIeHHs IpH-
Meceit — camblit apeKTHBHEBIH.

8.3. IllenounHas cpefa B pacTBope TeTpafopaTa HAaTPHUA OOYCJOBJIEHA
I'UAPOJH30M 9TOl conu. ducconmannsa BegeT kK 06pa3oBaHHI0O KATHOHOB HAT-

pHA ¥ THApPaTHPOBaHHOIO TeTpabopar-nona B 403‘ + 2H,0:
= + 2-,
Na,B,0, + 2H,0 = 2Na™ + B,0;" - 2H,0,
KOTODHII MMeeT IMKINYECKOe CTpoeHue, 6oJsiee TOUHO BhIpaxkaemoe GOpMy-
ot [B,O4(OH),]*":

— (|)H —_ 2_

O0O—B—0O

/1N

HO—B 0 B—OH

N |/

0o— |B —0
OH
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ITOT MOH Np¥ JajibHeHIIeM B3aMMOJEHCTBHHM C BOLOH IpeBpALlAeTCA

B MOJIEKYJIBI THAPOKCHA 60pa (6OPHOM KHCIOTEHI), ¥ B PACTBOPE NOABISIOTCSH
T'MPOKCUN-HOHBI:

[B,O4(0H),]*" + 5H,0 = 4B(OH), + 20H"

8.4. Cunres Kap6OHATOB ANIOMUHHUA U wxenesa(Ill) B BogHO# cpene He-
BO3MOJKEH M3-3a peaKlnil Heo6paTHMOro ruApoIn3a;

2A1°* + 3CO% + 3H,0 = 2A1(0H), + 3CO,T
2Fe®" + 3CO%™ + H,0 = 2FeO(OH)! + 3C0,T

08.5. Yro6b!1 pemuTe 3ajauy, HALO CHAYATA COCTABMTH YPABHEHHS DEaK-
IIMH THAPOJIN3a, & HMEHHO:

Cry(80,); = 2Cr3* + 3802~
[Cr(H,0)]** + H,0 == [Cr(H,0),0H]** + H,0*
PasHoBecHble koruentpauuu [Cr(H,0),0HP* n H,0% paBHH Mexnay
co60lf M pacCUHTHIBAIOTCA IO QopMYyJe: [H30+] = m =
= (4,48 - 10_?) =6,7+10"* monb/n, a pH = —lg [H;0"] = 3,17. PasHoBec-
HYIO KOHIIEHTPAaI M0 NOHA [Cr(H20)6]3+ HaxXOAAT 10 PA3HOCTH
(0,004 - 0,00067) = 0,00333 mons/a.

8.6. Coneo6pasHbIMHI (MOHHBIMY) SBJIAIOTCH HUTDUAKI IUTHSA, MATHUA U
mefu. Ecnin noneiicteoBaTh Ha HUX BOIOH, To GyAeT IPOTEKATh PEAKLIHSA He-
00paTHMOro TUAPOIN3a ¢ BhlAeIeHAEM aMMHAKA, HAIPUMep:

Mg;,N, + 6H,0 = 3Mg(OH),| + 2NH,T

Kosa i
JIeHTHBIE HUTPUALL, TakHe Kak Si;N,, ruIponnay B 0GLIYHBIX yCII0-
BUAX He [I0JBEpPraioTCs.

8.7. Xn0puast cypeMbl I0IBEPraloTCs MAAPOIASY:
SbCl, + H,0 = SbClO! + 2HCL
28bCl, + (n + 5)H,0 = 8b,0, - nH,0l + 10HCI

B opucyrcreur HCl nerraxsopua cypsMbel ofpasyer DPaCTBOPUMBIHI
KoMIIEeKC rekcaxsopoctudat(V) sogopoaa:

SbCl, + HCl = H[SbCl,],
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a cmecs SbClg; n SbCl, o6pasyer HeOOBIUHOE COeAWHEHHWEe — TeTPaXJIOPUJ
cypemal SbCl, 06pasyioIyii ¢ XIOPUAOM I1e3UA KPUCTAJJIBI KOMILIEKCa:

SbCl, + 2CsCl = Cs,[SbCl¢]

8.8. B pacTeope uaeT peaKIus T'HAPOJIN3a, NIPUBOJAINAA K BRINAXEHUIO
OCHOBHEIX cojieit Meau. I10CKONBKY BOAONPOBOAHAA BOAA OOBIYHO COAEPHKHUT
COJIM HeCTKOCTH (KApGOHATHI ¥ TMAPOKApGOHATH! KAJBIIUA ¥ MATHUA), BRINA-
JaeT 0CcaloK IUTrHIpoKcuaa-kapoonara megu(Il) Cu,CO4(OH),.

8.9. JIn6ux BmepBhle Habi0jan HeOOPATHMEIR THAPOIN3 IOJTYIEHHOTO

UM cyJabdpUaa aTIOMUHUS:
ALS, + 6H,0 = 2AOH) ! + 8H,ST

C BRIIEJEHHEM CEpPOBOJCDOJA M THAPOKCHAA amioMuHus. I'maposns nenaer
CHHTe3 CyIbPHUAa AMIOMUHAA B BOJHOH cpeJje HEBO3MOMKHBIM.

8.10. Xnopun anioMUEHUSA [TOABEPraeTCsa r’HAPOIHN3Y, H [MOJIyYeHHEBIH pac-
TBOP B3aUMOAEHCTRYET ¢ IIUHKOM:

2A1Cl4 + Zn + 2H,0 = ZnCl, + 2A1CL,(OH) + H2T

8.11. «fIps-MeASHKY», IIOPOIIOK 3€JEeHOr0 MIM rony6oro nsera, OOBIY-
HO [OJIydYasiy M3 MeIu X YKCYCHOH KHCIOTHI NP yYacTHHM KHCJIODOAA BO3-

oyxa:
2Cu + 4CH,COOH + 0, = 2Cu(CH,C00), + 2H,0

[Ipy KMIOAYEeHHH MOJYyYEHHOTO DACTBOpA alleTaTa Mefd HAET peakius

IUApOJIN3a, U «Apb-MEIAHKA» BRINAJAET B OCAJIOK:
3Cu(CH4CO00), + H,0 = CuO - 2Cu(CH3COO)2J« + 2CH,COOH

8.12. HeoGpaTHMBbI#l I'HAPOIN3 NO3BOJISAET MOIYIUTH UOAOBOLOPOLHYIO
KucjaoTy ciexyiomum ofpasom. Kpucramnumueckuit uon I, ememnBaior ¢
KpacHBIM ¢ochopoM, CMOUEHHEIM HEGOJIBIINM KOJTHIeCTBOM BOJBL; IPU 5TOM
IpOTeKaeT peaKuys, NPUBOJAIIAsA K 00pa30oBaHMIO TPDUHOAUAA docdopa Pl,,
a IOJyYEeHHBIH raJIOTeHHU ] pa3iaraeTcs BOJOI Ha JBe KHuCaoTe — dochopuc-
TYIO HZ(PHO3) u nogosogoponuyio HI:

2P + 31, = 2PI,
PI; + 3H,0 = 3HI + H,(PHO,)

T4 peaKlIuA AAeT [IOUYTH CTONPOIEHTHBINA BBIXOJ MOIOBOIOPOAHON KMC-

JIOTHL.

8.13. MackupoBouHoe 0071aKO — ABIMOBYIO 3aBeCy — HeMeIlKHi 9CMH-
Hell CO34aJl, OJHOBPEMEHHO BBHIIYCTUB B BO3AYX JKAAKUHA TETPAXJIOPH] KpeM-
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HHUA U aMMHaK. B pe3yas i
pesynbTarte ruaponusa SiCl, o6pazoBanuck XJI0POBOJOPOS

H M i
eJIbYarlIe YacTUYKH AUOKCHIA KPEMHHA; OJHOBPEMEHHO IOJYUYHJICA
23p030JIb XJIOpHUAa AMMOHUA!

SiCl, + 2H,0 = Si0, + 4HCI
HCl + NH, = NH,Cl

M o o
€JIbYaHuIIne KaleJbKH XJOPOBOJOPDOAHOHM KHCJIOTHI BhI3BAIN KOPPO-
30 MeTaNJINYeCKUX AeTalei aHIJIHHCKOro Ropaﬁ.rm.

8.14. B ocTaTKe OT mePeroHKH B OJIHOM COCYie OKasanach docopHcTas

KN
CJIOT&, & BO BTOpOM — opTrodochopHasa. O6e KUCIOTH 06pa30BalIiuch B pe-
3yJbTATe HEOOPATHMOTIO TMAPOJINAA XJIOPHUACE dochopa:

PCl, + 3H,0 = Hy(PHO,) + 3HCI
PCl, + 4H,0 = H,PO, + 5HCI

- 8.15. «Byprysackyio cMech» cTanu rOTOBHUTH, KOrZa B EBpome HOSBH-
Hocsenemeﬂaa coja — Kap6oHaT HaTpuda. « BypryHacKyo cMechb» IOJy4aloT
PeaKLuu THAPOIN3a, CMEITHBAA PACTBOPH MEAHOTO KYIIOPOCA M COALL:

2CuS0, + 2Na,CO, + H,0 = 2Na,S0, + Cu,CO4(0H),! + CO,T,
H HCIIOJIB3YIOT B B AE BO,IIHOﬁ CyCIIeH3UH — B3BE€CH B BOJe€.

8.16. BuHOBHUKY NpPONAKH IHAHHAA KANMA — JUOKCHA yriepoja U
Bjiara Bo3fiyxa. Yem gospine 6aHKa 6bl1a OTKDBITOI, TeM BuICTpee IIIK NPO-
LlecCHl, CBA3AHHBIE ¢ THADOJIHN3OM IIHAHHIA Kallud — BeAb 3TA COJb r‘nr‘po-
CKONMYHA (DOTJIOIIAaeT BJIATy M3 aTMocdepHOro Boaayxa). B pesyiasrare gﬁ-

PATHMOrO THAPOJIH3A MOJYYAIUC i
b JIETYYHH IIMAHOBOAO
e gopon, HCN u ruapo-

KCN=K"+CN; CN +H,0 —— HCNT + OH"
JAMOKCcH] yriiepoJa pearupyeT ¢ THAPOKCHI-HOHAMMU:
CO, + OH™ = HCOj
CyMMapHO B3aMMOeMCTBHE IMAHUAA KAIHA C BO34yXOM BBITJIAJANT Tak:
KCN + H,0 + CO, = KHCO, + HCNT

. Rpome TOTr'0, HUAHHU] KaJHUA IIOCTENIEHHO OKUCJIAETCA A0 IIMAHATA, A I[U-
HOBOAOPOJ, IIPEBPAIAETCA B a30T, BOAY M JHOKCH], yriiepoaa:

2KCN + 0, = 2KNCO
4HCN + 50, = 2H,0 + 4CO,T + 2N, T
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8.17. U xapbua, u NHAaHAMHUJ KAJbIIMA PeArupyior ¢ Bonoii, mojBepra-
fAch HEO6PATHUMOMY FHAPOIH3Y:
CaC, + 2H;0 = Ca(OH), + C,H,T

CaCN,, + 8H,0 = CaCO, + 2NH,T

BrifesoIuiics 0 BTOPOH PeaKIlul aMMHAaK pacTBOpAETCA B BOZie H CO-
anaeT IeJOYHYIO CPeay, a OCafioK KapGoHATA KANBIIUA PEArHPYeT ¢ KUCJIO0Ta-
MU, BEIfieJIAA ra3 — AHOKCHJ yriepoaa.

8.18. IIpupoAHKIH MATAXUT — CHYTHHK MEeCTOpOKAECHNI MeJHBIX DYA.
Tlog3seMHBbIe BOAK! BHIMBIBAIOT KATHOHBI MEIH M3 MeqHOH PyAR! U Kap6o-
HAT-aHHOHBI — M3 3aJlerkeil M3BecTHAKA, & TMPH peaKlnu MX COBMECTHOI'O
CHAPOJIN3A M0JYy1aeTCA AuruapoKcui-KapboHaT meau(Il) — Cu2003(0H)2:

2Cu2* + 2002~ + H,0 = Cu,CO4(0H), | + co,T

8.19. Muxaopuz onosa (KaK, BIpoueM, 1 Apyrue COeMHEHHS 0JIOBA B CTE-
menn okucaerus +11) oueHb CHIBHO OABEPraeTcHA ruApoiInay. Ecau K KpHC-
TaJLIAM AUXJIOPHAA 0J0BA A06ABUTH BOAY, TO CPasy sie BRIaAeT Gesnlit oca-
nok cocrapa SnCl(OH), a pacTBOp CTaHET CHJIBHOKUCJIOTHBIM:

SnCl, + H,0 == SnCI(OH){ + HCI
B MOHHOM BHJIe STOT IPOLECC YCIOBHO H306paXKaioT TAK:
[Sn(H,0)Cl,] + 2H,0 == [Sn(HZO)(OH)Cl]l + H,0" + CI”

Ha caMoM feJie COCTaB IIPOAYKTA THAPOIN3a ropasfo CJIOYKHEe: B 0CaIoK
BHITIAZAET MHOrosAAepHoe (T. €. BKJIOYAIIee HeCKOJIbKO aTOMOB OJIOBA)
KOMILIEKCHOe coefunenne. CIBUHYTh PABHOBECHE THADOJIN3A BJIEBO MOIKHO,
npuauBas HCl; mpu 9TOM OCaJoK PacTBOPAETCH. K pacTBOpY PEKOMEHAYIOT
n06aBIATE MeTaLINYECKOe OJIOBO, 4yT06H! TMPENOTBPATHTEL OKHCJIEHHE O0JI0-
pa(II) po onoBa(IV).

8.20. IIpu KOHTAKTe C BOAOH TETPAXJIOPHA 0J0Ba MOABEPraeTca TMAPO-
nuay:

SnCl, + 2H,0 = Sn0,l + 4HCIT

Terpax/IODHL CBHEHIA B IPACYTCTBUA BOARL BRIIEJHAET XJIOp U TpeBpala-

erca B xyopuj ceuHna(ll) — uxer OKHUCJUTEILHO-BOCCTAHOBUTEIbHAA DeaK-

MA:
PbCl, = PbCl, + Cl,T

8.21. T'uaponua — 3TO OGMeHHOE B3auMoNeiicTBHe BelllecTBa ¢ BOAROM,
IpH KOTOPOM MEH#AETCA KHCJIOTHOCTB CPeARl, HO cTelleHUM OKMCIEHUA ATOMOB
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OCTAIOTCA HEU3MEH
HBIMHU. B cayuae T
udpTOpPHU
IIPUBOAHT K p PHOa a30Ta Ha XoJ0,
A oGpa3oBaruIo GTOPOBONOPOLA B OKCHIA asora(IID) Ay THAPOJIU3

2NF, + 8H,0 = N,0, + 6HFT

IIpu noss
IIIeHUH TeMIEepAT
patypel N 704 pasnaraerca o asoTHoit Kmco-

Tbl ¥ MOHOOKCHJA &

30Ta, TAK YTO CYMM

. apHasn .

C BOJAOH pearina UM F
[OH TIPU TEMIIEPATYDPE KUIIEHUA TAKOBA: Reaumoneticraua NFy

; 3NF; + 5H,0 = HNO, + 2NOT + 9HFT
HUTPHJ TPUXJIOPA TUAPOIN3
yeTcs u :
HYalTCA AMMHAK N XJIOpHOBAaTHUCTAaA RHCHI;::e ’
Cl3N + 8H,0 = NH,T + 3HCIO

8.22. Tu
-aa. I'maponus aByx wrap6u
f0B 6epu
C YPaBHEHUAMH peaKIMii: PUILIHAA TPOTEKAET B COOTBETCTBUU

Pe3yabTaTe peakiuu Iony-

Be,C + 4H,0 = 2Be(OH),| + CH, T

BeC, + 2H,0 = Be(OH), ! + C,H,T
Taxum oGpasom, Be, 2

C orHOCHT
CA K YHCAY M
Merana CH,, a BeC, Yy METaHMJ0B — NPOU3BOJAHBIX

— o0
C,H,). AUH U3 AlleTUIEHNAOB (IIPOM3BOAHBIX AlleTHIeHA
i
C
e HC:==
H / \H CH
H
MeTaH

8.93. Ba aleTH/IeH
€JIep CHHTE3UPOBAN KAPOUI KAIbIUA II0 PEAKIIHH:

2CaCO, + 5C = 2CaC
Bo Bpems noxnga CaC, noZBeprca m,upozn-;a?;cco Ile,uenennem alleTHJIeHA:
524,30 PCIC;CZ +2H,0 = Ca(OH),{ + C,H,T
30 1 SCL,0 ruaponusyrores:
PCl,0 + 3H,0 = H,PO, + 3HCI
SCL,0 + 2H,0 = 80, «H,0 + 2HCI

IIpn narpesammuu
cvmecu H,PO, m HCI
BMecCTe ¢ map4 . 3" M4 XJIOPOBOAOPO
A gﬁamn ;MH’ MX KOHIEHCAT — BOTHbIN paCTB(E)p III-I (};{Ie'ryqnnaerrca
pebpa AgCl us pacteopa AgNO,. Tlepmanranar x — ocaxaaer
: anu

C IPOAYKTAMH I'HIPOJ A pearu
Aponusa SCl,0, npespamascs B GecupeTHbI Mné)o . pyer
i

2KM H M K H H
n0, + 5(S0, + ,0)=2 nS0, + K,80, + 2 550, + 3H,0
2
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JloGaBneHnue K 3TOMY obeciBEUeHHOMY pPacTBOPY XJOpHAa Gapusa Jaer
ocaznok BaSO,, HEPACTBOPMMBIH B KUCJIOTaX.

8.25. Cona (xapGorar natpus Na,CO;3) B BOZiHOI cpefie B 3HAUNTEIbHOH

CTEleHH [I0JABEpraeTcs ruapoaunsy, cosfapas HIeJI0YHYI0 Cpeny. A AKTHUBHBIH
B XUMHYECKOM OTHOIIIECHHHN METAJI AMIOMUHHAI B OOBIYHBIX YCIOBHAX HE De-
arupyeT C BoJol U3-3a HAJIUYUA HA €T0 IOBEPXHOCTH TOHJalmen OKCHJHOH
neHKH. B meounoi cpelie 3Ta IIEHKA pa3pymaerc, M U3gesine U3 ajlloMH-
HUA IPUXONUT B HETOJNHOCTBD.

8.26. Auerar HATpHUA CH3000Na AUCCOIMHPYEeT B BOAHOM DACTBODE;

B pe3yJibTaTe MOJNY4YaroTCA KATHOH garpus Na® (HempOTOJIHT) ¥ ALE€TAT-HOH
CHacOO_, KOTODBIi 3aTEM B BOJE Gyner BecTH ceGs KaK ciaboe OCHOBAHHE!

CH,COONa = CH,CO0~ + Na*
CH,C00™ + H;0 == CH,COOH + OH"

B pesyJbTaTe TMApPOJIH3a Cpefia cranoBuTca menounoit (pH > 7). Ecan
pacTBoOp aneTaTa HATPUA HArpeTh, TO snauenue pH ysemmumrcs. I'uapo-
U3 — mpounece 9HJOTEPMHUYECKHH, OH NPOTEKaeT C IIOTJIOIIEeHHEeM TeIlIOTHI.
IToaToMy B COOTBETCTBUH C IIPUHIIHIIOM Jle IllaTenbe paBHOBECHAA CHCTEMA
CTpeMUTCH KOMIIEHCHPOBATH A3MEHHBIIAECH YCJIOBHA — IMOTJIOTHTE TEIJIO-
Ty. ClefoBaTe]bHO, PABHOBECHE CMeIIaeTcs B CTOPOHY MPOAYKTOB TMIPOJIH-
3a. B pacTBOpe OKaMeTrcs GoJblIe TMAPOKCHA-UOHOB, YeM N0 HArpeBaHHf.
Ec/u K pacTBOpY ameTara HaTpus 3apanee n06aBUTH HHAHUKATOD deunondra-
JIeHH, TO IPH HATPEBaHUH €T0 PO30BaH OKpPACKA crameT spko-MauuHosoil. Ho
mocie oXJaxAeHns pacTsopa Ao KOMHATHOM TeMIepaTyphl OKpaCKa HHAUKA-
TOpa CTAHET IIpexHeH, GeciiBeTHOIL.

8.27. Ipu CMemMHMBAHUU COJEH GepHILIHNA H pacTBOPMMEIX CYJIbGHUIOB
B BOJHOM CpejJe MAET PeaKIus HeoOpaTAMOTo rHAPOIH3A:

Be2* + 82~ + 2H,0 = Be(OH),| + H,ST
8.28. Kpacmbl IIp¥ pacTBOpeHHH B BOJE 06pasyoT rUApaTHpPOBAHHBIE
noubl KV, A3 n SO‘Z[. AKBAKATHOH ANIOMUHUA NOABEPTaeTCH THAPONU3Y:
[AL(H,0)s]*" + H,0 == [AI(H,0),0H]** + H;0"
Hajguuue B BOGHOM pacTBOpe UOHOB H30Jr 06yCJI0OBIHBAET €T0 KHCJBIH

BKYC. Hpn HarpeBaHVH KBacIibl paBJIaI‘aIOTCH C BhIAEJIEHUEM cepnof«i KHCJO-
ThI, KOTODYIO BO BpeMeEeHa JlomoHOCOBA Ha3bIBAIH «KHCJBIM CIMPTOM»

2(KAL(SO,), - 12H,0} = AL;0; + K;S0, + 3H,S0 J+21H,0T
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8.29. B nepeBoge ¢ rpeyecKoOro KCEHOH 3HAYMT «UyXKoit», Pasnoskenue
XeF, mpu KOMHATHOH TeMIepaType OTBeYaeT OKHCANTENbHO-BOCCTAHOBH-
TeABHOH peaKIvH:

6XeF, + 12H,0 = 2Xe0, + 4XeT + 30,T + 24HFT

Ouens HHU3KaA TeMmepaTypa (mopaaka —80 °C) mpensaTcTByeT IepeHOCY
3JIEKTPOHOB MEX]JY ATOMAMH, U BMECTO OKHCJHUTEIBHO-BOCCTAHOBUTENBLHOTO
nmpolecca UAeT peakiud ruAPOJIN3a;

XeF, + H,0 = XeOF, + 2HF
8.30. KatuoHn aMMOHUA ¥ KapOOHAT-WOHEI, 06pasyomuecs B peayib-

TaTe AUCCOLUALIMN MCXOAHOM COJNH, IOABEPraloTCcA IPOTOJIHU3Y, PaBHOBECHE
KOTODOTO OIIMCBIBAETCA KOHCTAHTOM KUCIOTHOCTH K B cayyae KaTHOHA NH4+

U KOHCTAHTOX OCHOBHOCTH K B CTyuae aHHOHA CO%’:
NH4+ +2H,0 ——= NH, - H,0 + H3O+; Ky=5,8- 10710
CO02™ + H,0 == HCO; + OH;
Ko=Kp/Ky=1-10"1/(4,7-10711) =5,6-107*
Iockoneky K, > Ky, cpesia B pacteope OyzeT menodHoit, pH > 7.

8.31. Her, Henbas. [Ipu HarpesaHu® MepoKCOKAPOOHAT HATDPHA paaa-

raercd, BBIJENAS KHCJIOPOJ. ITO OKHUCIUTENLHO-BOCCTAHOBHUTEILHAS peak-
LUA:

2(2Na,CO,4 - 3H,0,) = 4Na,CO; + 6H,0 + 302T
8.32. B xecTKOil MM 3arpA3HEHHOH BoJe THMAPOIHN3 cojell aTiOMUHUA

IIPUBOJHUT B KOHEYHOM cuUeTe K BRIJeJEeHHIO MMAPOKCHAA aJIOMHUHHA. MaJo-
PACTBOPUMAEIH AI(OH)3, IMOXOXKUH HA CTYyJeHb, 3aXBATHIBAET U YAAJSAET U3

BOJKI INIMHHUCTHIE YACTHIE M KOJOHWK MHKDPOOPraHU3MoB. Boga crarnoBurcs
npospaunoii. [Toaromy cyasdar aaoMuHuA A12(SO4)3 HUCHOJIb3YIOT AJA «OC-

BETJIEHNA» BOARI HA CTAHIIUAX BOJOOUHUCTKH. RpOMe TOro, AO6&BK& CYJILQ)aTa

AJNIOMHUHHUA YMAT4YaeT BO4Yy, TaK KaK CYJILQ)aT KaJblINA BEIIIAZAEeT B OCaLOK
10 peaKnum.

Aly(S0,); + 3Ca(HCO,), = 3CaSO,l + 2A1(0H),l + 6CO,T

8.33. PacTBop xs0pHAa HUHKA WMEeT KUCIOTHYIO CPEAy M3-3a THADPOJIH-
3a ZnCl,:

ZnCl, = Zn?* + 2CI~
[Zn(H,0),]*" + H,0 == [Zn(H,0),0H]" + H,0*; K, = 2,0-1078
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neit

Oro aHauurt, uro PH pacTBOpa XmOpUAA LMHKA c KOHHGHT::CI).:I re:

1 MoNibL/7 paBHAETCH 3,8. Tako#l KHCIOTHOCTH CPeAB BIIOJIHE AOCT TKB,
qTOGEI OKCHABI JKeJjie3a MU Mel¥ XUMHYEeCKH pacTBOPHJIMCH, IIPEBPa

IIKCH B COJIM. -
8.34. Kunauenue cnoco6CTBYeT yAAIEHUIO U3 PACTBODa XNOpHJA a

HEUS AMMHAaKa, o6pasyoleroca npu rupoanse aToil conu. PaBHOoBecHE I'UJl-
ponu3a: )
NHZ + 2H,0 == NH, -H,0 + HZ0

BIM.
cMeIaeTcsA B CTOPOHY IIPOAYKTOB, H PACTBOD cragHoBuTrca 6ojee KI/ICJIOT:)I ’
B cayuae cyabGuia HATPHA KUIAIEHHE yAajifeT U3 pacTBopa ceponoz.; .p I,
KOTODPBIH MOY<eT 06pa3oBaThCA B Pe3yaLTATE BTOPOH CTafiu¥ I'UAPOIH3A:

$2- + H,0 == HS™ + OH"
HS + H,0 = H,S + OH™
B cBfA3H C 9THUM B pacTBOpe HaKaIllJuBaeTcA fosiplllee KOJIUYECTBO T'HJ-

DOKCHJ-HOHOB, IEJI0YHOCTH CPEARI pacTer.
0JIHA3a:
8.35. B pacreope Na 4P207 IPOTEKAIOT PEAKIIUH I'MAD

Na,P,0,= 4Na* + P,0%
P,0% + H,0 == HP,07 + OH
Ko=Ky/Kg=1+10714/(6,03 1079 = 1,66 - 107,

% . B pac-
KOTOpHIe IPUBOAAT K BO3HHKHOBEHHIO IIeJOUHON Cpeabl (pH > 7) OIJ)I e
TBOpE Na2H2P207 mocjie AWCCOIHAIIAM COJH IOABIAETCH aHMOH-aM{G

H,P,0%".
2_
Na,H,P,0, = 2Na* + H,P,07
- . = .10-6
H,P,02 + H,0 == HP,03" + H;0*; Ky = 1,70 - 10
H,P,0% + H,0 == HP,07 + OH"
= =1-10"" -1072)=3,09 10713
Ky=Kp/Kg=1:107%/(3,24 )

H < 7).
ITockoabky Ky > K, B pacTBOpE Na2H2P207 cpena kucaoTHAA (P )
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T1aea 9

I'A3BI: 3®UPHBIE CO3/IAHUA

Mo Hamreil 5pul IOHATHA «Ta3» He CYIECTBOBAIO. IlepBHIM Ta3oM (KOHEUHO
IIOMHMO EO371yXa), C KOTOPHIM CTOJKHYJICH UeJIOBEK, BEpPOATHee BCEero GLIJ;
aMMI/I?.R. O HeM 3HAJM erHNIETCKHE KPeUb! 32 ABe-MOJTOPH THICAYH JI,eT J0
Hamred 3pel. B maMATHYKAX JpeBHEPYCCKOH MHICBEMEeHHOCTH, HaunHas ¢ X B.
H. 3., BCTpeYaeTCa CI0BO «Irac», OYeBHUAHO, IPOM3OIIeINee OT «TaCUTh» —
T. €. «TYIINUTh», HAIPUMED CBeuYy, BEIAYBAaA U3 JETKUX <«Tac».

IousaTue «ras» BuepBBIe BBea B HayKy B 1609 r. romnanjckuil Bpau u
anxuMuk fn Bantucr Ban lensmont. IlpoBossa HayYHKIE ONBITHI, OH CXKEr
ofHax ALl 62 dyHTa (0KOI0 20 Kr) yIiia U MOJYYUJ OOUH QYHT 30J’IIJI. Torza
OH caesan BHIBOJ: «CienoBaTeIbHO, OCTAXBbHOMR yroab (61 ¢yHT) mpeBpaTHI-
CA B JeCHOH AyX. OTOT AYX # HA3BIBAIO HOBEIM IMEHEeM — rad».

Hraxk, ras — 370 JeTydee BelleCcTBO, He UMeEKOIee COBCTBEHHOMH (DOPMBEL.
I'a3 o6uIYHO pacIpocTpaHsaeTCA 10 BceMy 06beMy cocyla NN IOMEIeHus, B
KOTOpPOM HaxoZuTcsa. OT 3Toro of’beMa B TeMIEepaATyPEl CUJIBHO 3ABUCUT na;B-
JIeHHe BellecTBa B ra3o00pa3HoOM COCTOSHMH,

YeTneprhIit

B 1774 r. dpannysckuit xumMmuxk Auryas Jlopan Jlapyasbe IpOBeJs ONBITHI
¢ HarpeBaHneM okcuza pryTH HgO u o6Hapykua o6pas3oBaHue KaKOT0-TO ra-
3a, B cpemf KOTODOT0 BCIBIXUBAJ TVIEIOIINH yronek. ITo OvlJ, M0-BUAMMOMY,
4YeTBEPTHIN IO CYETy raa IIocJjie BO3JyXa, aMMHAKa U JHOKCHAA YIJepoja, ¢
KOTOPBIM IIO3HAKOMUJICA YeloBeK. JIaByasbe HAa3BaJ ero «upesBLIUailHO UUcC-
THIM BO3JyXoM». B aToMm e rogy anramiickuit xuMuk I:xo3zed IIpuctan no-
BTOPMJ onibIT JlaByasne u yb6equiics, UTO HOBEIM a3 He HMeeT HUUYEro obImero
¢ AMOKcHIOM yriepoga. IlpucTin HasBas NOMYYEHHBIH UM ra3 «JedJIOTUCTH-
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POBAHHKIM BO3NyxoM» . [I[puMepHO TOrza xe JlaByasbe DOJY4YMJI OT LIBEACKO-
ro anrexkapa Kapnaa Illeene muceMo ¢ cooblleHneM 06 OTKPLITHH UM «pai-
cKOro Bo3ayxa». [loaguee JlaByasse OKa3als, UToO OTKPBITEIH UM Ta3 cIoco6-
cTByeT ropexuio gocdopa U CepHL. Kaxoii ras orkpeliu JlaByaase, Ilpuctian
u Illeene?

CmyTHOe Hauano — QUIOTHCTOH

M. B. Jlomonocos mucan B 1745 r.: «IIpu pacTBopeHNH Kaxoro-anbo He-
61ar0pPOKHOTO MeTaLa, 0coOeHHO JKeseda, B KHCJOTHBIX CIIMPTaX U3 OTBEPC-
THS CKASHKH BHIPBIBAETCS TOPIOUMIl map, KOTOpHI# mpefacTaBasaeT coboiil He
yTO MHOE, KaK (IorucToH». TepMuH «QIOrHCTOH» B IIEPEBOJIE C rPEYeCKOro
03HAUAT «BOCIIaAMeHAIOLIMIcA», «ropiounii». IlepeBeguTe ClI0Ba JIlomoHoO-
COBa Ha COBPEMEHHEIIT A3BIK.

Mecro poxaeHnsa: 6010To

BoJoTHEI ras, Ny3spbKaMH BhIeIAIIMUCH 13 THHUCTOMN ITyYNHB, Y-
FaJI CBOMM mopefenueM. Eciu B MecTe BBIIENEHUA Ta3 IOLKUTANH, TO 110 60-
JIOoTy HauuHanmy 6JyXKAATh OTOHBKH. B 1777 r. nraneaacKuil ¢usuk Anec-
caunpo BosbTa, B3apeIBas cMecH 6OJIOTHOTO ra3a ¢ BO3AYXOM, MEITAJICA BHIAC-
HHUTH CYIIHOCTD IPOMCXOAAIIMX IPOIECCOB, HO MOTepIes] HeyAaly. XUMHKH
pasHbIX CTPaH NBITAJUCH MOJYYHUTh 60JO0THHIII Iad UCKYCCTBEHHBIM IIyTeM.
Brepssie 3T0 yAAT0Ch caeaTh QPaHIy3CKOMY XUMUKY Mapceneny Beptio
TONBbKO B 1856 r. IyTeM MPONyCKAHUA CMECH Cepoyrjepoia u cepoBoAopoaa
yepea TPyOKY ¢ PAaCKAJeHHON MegHOMH cTpy#Koii. MHOro nmoaxe 60JI0THBI
ras BBIAEJWIH, AeficTBysl BOZOH Ha KapOUZ allOMHHMA UM HArpesas CMech
ameraTa ¥ rEApoKcuaa HaTpud. Kakos cocras 6010THOTO rasa?

9.4. Crapniii 3HAKOMBIH

Ha xpucrasibl cyabdUTa HATPUA [OoZeHiCTBOBAN CEPHOIl KMCJIOTOH U
OBHADYKH/IM, YTO MIET BhijejJeHHe GecIBETHOrO rasa C Pe3KUM 3allaXoM.
Korza B IOTOK rasa BBeJH BJIAXKHYIO JIAKMYCOBYIO GyMaXXKy, OHA IIOKpacHe-
na. TIpy CMeIIMBAHKM Tada ¢ BJAXHBIM CePOBOJOPONIOM MOABUIICA XeJITOBA-
eI TyMaH. O KaKOM rase 3fiech HIeT peun?

9.5. CaraHHHCKHEe OTHH

Yro6bi IOCMOTPETh HAa IPUBUAEHUSA, O KOTOPHIX NABHO TOJKOBAJIM B C€-
Jle, JBOEe MaILYHIIEK 3a6pajuch HOUBIO HA CTapoe kaagoumnie. Korpa ux ria-
32 IPUBHIKJIU K TEMHOTE, OHM 3aMETUJ/IH, KaK BCIBIXHYJ U TYT Xe morac oro-
HeK Haj OLHON M3 MOTWJ. 3aTeM TaKWe Ke OTOHBKM MOSABWJINCH B APYruX
mecrax. Hag MormnaMu, rie racid OTOHBKH, TIOABJIANNCE U OBLiCTpO HCUe3a-
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Jau Oejieckie OUEPTAHHA HEBEJOMEIX cylniecTs. YeM GBIJIO BRI3ZBAHO MOSIBJIEHHE
3THX «IPHBHICHHI» U OJYKIAIONINX OrHEH ?

EXAl dneras

B noMemeH#MH BLICOKOBOJLTHOrO TpaHchOpMaTOpa BHE3ANHO BCIIBIXHYJI
noxap. Je)XypHbI# aJIEKTPHK He IIAAA CXBATHJ OaJOH CO HNIUTA MPOTHUBO-
moKapHoro o0opyAoBaHusA, HaXKaJl Ha KJIallaH ¥ ¢TaJjl TacUTh IJIaMA, BCe Bpe-
MsI O3KHIAs KOPOTKOro 3aMuIKaHusd... Ho 6efsl He IPOM3OIII0, MOXKap ObLI
norymeH. ToJbKO Torga ameKTpuK oOpaTua BHUMaHHe, YTO Ha OajiiaoHe OBI-
JIO HAIIUCAHO «3Jleras». KakoBbI CBOMCTBA 9TOr0 HeOOLIUHOro rasa?

Bennimka Ha Bo3fyxe

Jns nmonyuyeHus MONYIPOBOJAHHKOBOrO KPEeMHMS IIPUMEHAIOT OecriBer-
Hoe rasoofpasHoe BelecTBO, KOTOPOe OKMCJIAETCS KHUCJIOPOAOM BO3AyXa CO
BCITBIIIKOM fajKe B KHUAKOM COCTOSSHHMHM IPH TeMieparype Hmxe —150 °C.
ITOT ras yCTOMYME B KHCJLIX M HeHTPAJIBHRIX PACTBOPAX, HO JIETKO B3aUMO-
IelicTByeT ¢ BOJAOH B MPHCYTCTBHH AAXKe OUYEHb MAaJIoro KOJHUYeCcTBA MIeJo-
yeif, BHIZIeAsIA IpH 3TOM Boaopon. C dTOpoM M XJIOPOM eMY Jyullle He BCTpe-
yarhead — HemaOerkeH BaphIB! UTo aTo 3a ras?

m IMaxyaui

B 1785 r. ronnaEackuit xuMuk Maprus san Mapym ycTaHOBHJI, UTO BO3-
IYX I0J AeficTBHEM 3JeKTPHUYECKOro paspsja uaMeHAeTCs, Y HeTo MOSABISAET-
ca crienM@UUecKUil 3anax ¥ Ol «IpuobperaeTr criocOGHOCTD JHIIATE PTYTEH €€
6iecka». I9To HabaOAeHHe NMpPUroguaock B 1840 r, HeMeuUKOMY XHMHKY
Kpucrunany Il1éubeiiny. OH moBTOpPUJA ONEITEI BaH MapyMa u o6Hapy»Ku,
4TO [0CJIe BJIEKTPUUYECKOrO Paspsia BO3AYX BbIShIBAaeT noABiaeHue GuoIeTo-
BO# OKpPacKH y MOAKMCIEHHOro pactBopa MnSO,, a 6ecupernniit pactsop Kl
neynaer kopuuHeBbIM, IIIénGeiin Ha3BAJ TMOJYUEHHBIH ¢ DOMOIMILIO 3JIEKTPH-
YeeTBA BO3AYX IpPeYecKMM CIOBOM, O3HAUAKOIUM «mnaxyuuii». Kakoe Bere-
¢TBO 00pa3oBasoch B onkiTax BaH MapyMa u Illéubeiina?

EEM Tre Goabme?

B ueThipex 3aKpHITHIX COCYAAX €MKOCTHIO o 1 1 HaxoAATcA rassl asor,
HEOH, Bojopo M renwuii. laBieHue B cocynax paBHO 1 aT™, a TemmepaTypa
25 °C. B KaKOM H3 COCYIOB MOJIEKYJ] ra3a 6oasine?

Vno6unlii cnoco6

Ha ypoke XMMHH IOKA3LIBAJM ITPOCTOM ONBIT: IJIABJIEHHEe Cephl B IpO-

6upKe. BApyr Bce MOYYBCTEBOBAJIM 3aMaX TYXJBIX AuL. OTKyAa B3AJICS IOCTO-
POHHWI ras?
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(1

{
o Kanpuasl 0HOTO rasa

B 1874 r. pycckmit xuMuK Anexcarap Basapos usyvan cBoiicTBa ra3oo0-
pasuoro TpudTopuza Gopa BF;. Brauase 0OH IIpOnyCTHI 9TOT ras yepes K-

Kuit GTOPOBOJOPOA B Hajiex e MONYIMTE HOBOE COeTMHeHNE 6opa. ITocse Ha-
chil[eHHs (GTOPOBOZOPOAOM OH CTAN UCHAPATDH MONYIEHHBIM pacTBOp, HO HO-
BOTO BEILECTBA BLIJEJUTH He yaJl0Ch: yIeTyunI0Ck BCe, UTO OBLIJIO B YAIIIKeE.
.. o-
Torza BazapoB pelluny IPONYCTHTh BF; uepes BOAHEIH PacTBOP ¢dTopoBOA

poza. OCTOPOKHO BHINAapHBas ¥KHAKOCTD, OH BRIACIHI O4YeHb CHJILHYIO KHC-
noTy. Kakoe BemecTBO IOJYIHII Baszapos?

CHoBa (hIOTHCTOH

Illepckuit xuMuK-anrekapb Kapia Illeene B 1774 I. MIpOBeJ OIBIT
(puc. 15), KOTOPBIH ONHCAT TAK: «§1 momMecTH cMeck YepPHOM MarHe3mH ¢ My-
pHeBoil KHCJIOTOH B PeTOPTY, K TOPJLIMIKY KOTOPOX NPUCOeAMHUI IY3HIPb,
JNAIIeHHLIH BO3AYyXa, ¥ MOCTABMJ PETOPTY HA MecHaHyIo 6aHI0. Hy;:mpb Ha-
HOJIHIJICA KeJTHIM rasoMs . [Janee Illeesne coobias, 4To MK NePBOH MIOMIKIT-
Ke IIpoBeJieHuUs OIbITa NY3EIPh JIONHYI X nabopaToOpUs HAIIOJHHJIACH HEBEAO-
MBIM TA30M, KOTOPBIHi CHJIBHO pPasfpajkall riasa M IepexBaThlBal J.U:IX&HPIe,
TAK YTO eMy IIPHIILIOCH BhIOEKATh Ha cpexHil Bo3ayx. [loy4yeHHBIN ra3d OH
Ha3Baj «7edJOTHCTUPOBAHHOA MypHeBOii KHCI0TOM» . OmuIinuTe ONbIT Ille-
eJie COBpEMEHHBIM XMMHUUYECKUM A3BIKOM.

Heropiognii ra3

B 1903 r. B aMmepuKaHckoM mrare Kansac u3 HeTAHON CKBAXXHUHEI BHe-
samHO 3a6us ¢onTaH rasa. K BesuKoMy M3yMJIEHHUIO He(TSIHUKOB, T'a3 OKa-
sajicst meroptounM. HoBas BcTpeua ¢ HeBeJOMBIM rasoM MPUINTIACh HA TOZJEI

ITyasips ana cb6opa

Puc. 15. Onmir Kapaa Ileese
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IIepBoit MmupoBo#t BoiiHbl. B Hemenxuil gupuxabib, cOPACHIBABIINN GOMOEI
Ha JIOHIOH, mMomas 3a’XKUTATEJNbHBIN CHAPAA, HO AMPMIKAGAbL He BCIBIXHYII.
MeznnenHo ncTeKas rasaoM, oH yJeTes npodb. CeKxpeTHRIE cIyxOb1 AHTINY IIe-
PENONIOLIMINCEH: [0 ITOT0 HEMEIIKUE AUPUMKAOIM Cropajdu M B3PLIBAJUCH OT
CHAPAAOB, TAK KaK OBUIH HAIIOJHEHBLI BOLOPOAOM. IKCIIEPThI-XUMUKH BCIIOM-
HWJIH, YTO 3aJ0JII'0 A0 BOMHBI HEMEIL[KHe TaPOXO0/kl 3a4eM-TO Be3JIM B KAUeCTBe
6annacTa MOHaUMTOBLIHM mecok 3 Muann u Bpasunun. Kakoii a1o 6ul1 ras?

Ero oTKpeIBaJ¥ MHOTOKPATHO...

C 9THM rasoM XUMUKU UMeJH [JeJI0 O4eHb ¢ JABHUX II0P, HO ero npupo-
Ay YCTAaHOBUTBH JOJIO He yaaBanoch. [losaraior, 4To BIepBbie 3TOT I'a3 MOJIY-
YHJI TOJIIAHACKUI n306peTaTesib, MeXaHUK U aaxuMuk Kopuenuyc IpeG6en
B 1602 r. HarpeBaunem cenutpsi. B 1615 r. [Ipe6Ges mocTpouI nepBoe MoA-
BOAHOE CYZHO, HAIIOJHUJ €ro ra3oM, B KOTOPOM 4YeJIOBEK MOT CIIOKOMHO ALI-
mIaTh, X BMECTe ¢ KoMaHAoi 13 12 yesioBeK OomycTHUJICA HA TPHU Uaca Ha JHO
Temanul 6sm3 JIoEgqOHA. B 9TOM sKCIeAUIINMA YUYACTBOBAT U KOPOJAb AHIIUHU
Hoxetimc (Axoe I). Ilosauee, B 1678 r., marckmit yuenslit One Bopx, as 1721 r.
cBameHHUK CtuseH Ieitnc noeropuau onsit Npe66ena. B 1772 r. mBenckuii
anrexapb Kapn [lleesie BRIZENHUI TOT XKe Ia3d peaKkiveil «uepHOil MarHe3uM»
C CEPHOI KHUCJIOTOM M HA3BAJI €ro « pafCKHM BO3AYyxXoM». UTo 3T0 6611 3a ras?

Becessumit ras

Amepurauckuit xumur xeiimc Byaxays 8 1800 r. usyuan B3auMozeii-
CTBHE Cephl ¢ HarpeThiM pacTBopoM HuTpura Hatpus NaNO, B dopmamuze
HCONH,,. Bresanno Hauasnach OypHasA peaKIUs C BBIEJEHHEM KaKOTO-TO
rasa co ciabblM IPUATHBIM 3amaxoM. Byaxaysy BApPYr cTajo Beceso, U OH
NyCTHJICA B IJIAC, paciieBas necHu... Ha apyroi geHs, BepHYBIINCH B J1a60-
paTopuio, OH 00HADPYIKUJ B KOJ0e, TAe IIeJ ONBIT, KPUCTAJIL THOCYIbdaTa
Hatpus Na,SO,S. Iloutu B To camoe Bpemsa aHrnuiickuil xuMuk lemdpu o-
BH IPOBOAUJ TePMUYECKOe pasjiokenue HuTparta ammoHus NH, NO,. Kak
[IOTOM OH BCIIOMHMHAJI, [IOMOIL{HUK CININKOM OJIM3KO HAKJOHMUJICS K YCTAHOB-
Ke ¥ HeCKOJIbKO pa3 BAOXHYJI ra3 ¢ IPHATHHIM 3alTAX0M, BEIXOJUBIIIHIT U3 pe-
TOPTEI. BApyr nomomuvk paspasuica GECHPUUNHHBIM CMEXOM, CTAJ CYAO-
POKHO ABUTATHCS, ONPOKUALIBASA CTYJIbS, 8 IOTOM CBAJHNJICA B YIJIY KOMHA-
TBl ¥ TYT ke ycHyJ. Kakoii ras noayunsn Byaxays u Hosu?

Barapesa 3axapoBa

B 1803 r. kpecTbsiHe NOAMOCKOBHLIX JepeBeHb NPUXOLUIN MOAUBUTHCA
Ha «yCTaHOBKY» pycCcKoro xuMuka fAkoBa 3axapoBa, rfie OH IMOAYYAJa HeKUM
ras. «YcTaHOBKa» IIpPeACTaBIANA coboif meuyb, B KOTOPYH OBLIM BMAa3aHBI
MATHALIATh YYTYHHBIX TPYO, 3AIOJHEHHRIX »XEJE3HLIMH onuaxkamu. Yepes
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TpyDObl, pACKATIEHHEIE IOKPACHA, 3axaPon IIPOILYCKAl BUOJHIHOH ngpxn:a?ﬁaz:
mero TYT e KOTJIa C KUIAIER BO}iOIfI. OGpaaPBaBmansl 13 TpY a;{ Oﬁ HsB;;c-
XO/YJI 3aTeM “iepes COCYABI C BOZOH 1 BOAHOM CYCIIEH3MEH ralire it ussec
TH — TMApOKcHAa Kanbuusa. Kakoid ras moayHas BaxapoB W 3a4eM HY

OLLJI4 ralreHas u3BecThb?

«cnopueHHBI ra3»

HouTtn ogHOBpeMeHHO B 1772 I'. TPH XMMHUKA — Kapun [leese B IHBGII.PIE,
Tenpn Kasenpuin 8 AHIVINH U Jaunesns Pesepdopa B IHoTnanguu — I{OC';(&)];I "
71 OAMH M TOT ke onbIT. OHM MPONYCKAIH BOSAYX yepes pacrcanegnmn y Ioc;
4 [IOTOM uepe3 BOAHELH PACcTBOP IIeNOYH — THAPOKCHAA uatpus. OcTaBuly o
HeIOIVIONeHHYI0 YaCTh BO3AYyXa OHHN coGpasiu B COCY/BI M OTMETHIIH, 4TO B an-
racjy ropamue Jy4nHel. XUMHAKY IIOC‘-II/ITB.JIH, YTO pacKaleHHBIH yr*om:« :{ ¢
HOpTH/I» BO3AYX, M HA3BAJIH HOJYYEHHBIN Iad «YAYULIHBBIM Bosflyxong», a}; ’
BHUTBHIM BO3AYXOM» U Jake «HaChIIeHHBIM dnorucroroM» . Kako# 5T0 OBLI T

PyaauuAbii ra3

B 1812 r. na maxte 61u3 Herokacia B AHTJIUY B3pBIBOM PYIHUYIHOIO ra-
34 38 HECKOJBKO CeKYHJ 6b110 yGuTo Gosee CTa MIAXTEPOS, & COTHH OCTallICh
KkagexaMu. BiacTa o6paTHANCh K U3BECTHOMY XUMUKY T'emdpu dasu. I'I:)cne
MHOTOUMCJIEHHBIX ONBITOB, OT KOTOPRIX Y oBu ¥ ero MOMOIIHUKA Manxni
dapajes TULA U PYKH HOKPBUTUCH CCAAMHAMH, GI:IJIUO npeJioKeHo 3aluaT
OaMs TOPHAIKHX JaMI MeTalIudeCKOH CeTKOM
(puc. 16). Uro Takoe pYAHMYHEI ra3 ¥ 3a49eM B JaM- Meramaeckas
nax Hy»KHa ceTKa? ceTKa

SImOBUTHI CIOPIPH3

B 1830 r. hpaHLY3CKU# XUMHUK Dxen CybepaH
[ONBITAJICS BBIAEJIUTH MBIIIBAK M3 A3203, Jeucrt-

By# Ha HETO IIMHKOM B cpeae COJIAHOM KHUCJIOTEI. B?
ppems onbiTa CyOepaH MOTyBCTBOBAJ HeNPUATHRIA
qecHOUHBIH 3allaX, 4 KOTJa OH MOJKeT BRIXOAAIIUN
{3 PeTOPTHI ra3, TO BMECTO IOYTH 6ecIIBETHOTO TIo-
pAIIEero BOAOpoAa yBUIEN 61enHO-CHHEee IL1aMs He-
A3BecTHOTO mpoucxoxkienus. IIpu 5TOM BBIXOLHOE
oTBepCTHE PETOPTHI II0YepHeo. MplbaK TOJIY4HTD
TaK ¥ He yAajoch. Yepes IIECThb JIeT AHTIHHCKAH
xuMHuK-aganuTak [xefimc Mapimi, ucrnoae3yd OT-
kpbiTne CyGepaHa, IpeJJIOXHJI METOA oﬁnapymeu-
HUS MBIIILAKA B PASINIHEIX 00BEKTaX, KOTOPBIM  Pyc. 16. PyzuiuHas
NpUMeHsaeTcs A0 CUX IOD. Ilna aTOro MCCAEAYeMbIH  jaMia
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ofpasen mogBepraioT JeiCTBHIO BOZoposia (o6pasyiolierocs Npu B3arMOZeii-
CTBHH LIMHKA C COJIAHON KHCJIOTOM), a HoydYeHHEIe rasoo6pasHule TPOYKTHI
HPOITyCKAIOT Yepe3 HArPeTYIO CTeKJIAHHYI0 TPY6Ky. COeAMHEHUS MEIMIbIKA
IIPY NOBHIINIEHHON TeMIlepaType pasjaraioTcs, u Ha XOJOJHBIX YacTAX TPY6-
KM noABaAeTca 6ypo-uepHoe «3epKalo». Dra npoba Ha MHINLAK HOCHT HA3Ba-
Hue «peaknusa Mapma». Kakue nponeccr sesxart B ee ocHope?

EEIM Hesunumuit spar

l'eonornueckas maptus sena Pa3BeJKy PafiMOaKTUBHEIX DyJ ¥ MHUHEpa-
JIOB M OCTAHOBHJIACH HA HOYEBKY B HeGOJIBINOI ITeNiepe rOPUCTOil MECTHOCTH
B AnraiickoM kpae. Bece Tpoe reosioros u AO3UMETPHCT TaK yCTAIM, YTO JIer-
71 CIaTh, HE Pa3BOAA OTHA. A YTPOM BCeX HAYAT MYUYHTh Kalleab. OCMOT-
PEBIIKChH, Fe0JIOTH OOHADYIKHIM, YTO M3 IeJIM B CTeHe Teleps COYMTCHA Ka-
KO#-TO raa 6e3 nBera u samaxa. BreceHHas B CTPYIO Tra3a ropsmad COuYKa
noracaa. JlosumerpHcr yaxacuycs, Korga OGHADYKMIJI, YTO STOT ra3 YpesBhl-
4ai{HO paguoaKTHBeH. Besa KoMaHAa reos10ros HeMeJIEHHO IOKHHYJIa Mellie-
PY, 3aXBaTHB ¢ co00ii CKAAHKY ¢ 06pasnom rasa. Kakoit 5To 6ui1 rag?

«BagyBaTenu»

JBe monyctepsl — 3arOTOBKM TeHHMCHBIX MAUeit COeAUHSAIOT, NpeiBa-
PHUTEJIBHO HOJIOXKHUB BHYTPE Ta6JIeTKH, CAeIaHHBIe N3 CMECH HUTPHUTA HATPUA
1 XJI0pH/Aa aMMOHHA. A NIOTOM, CKJIEHB Hoaycdeps!, HArPeBaoT ux. UTo co-
3[1a€T B MAYaX MNOBLIIEHHOE AaBJIeHUe?

I'az-o6oporens

Ha Mens nogeiicTBOBaNM KHCIOTOH M NOoJy4Yuu GecliBeTHEIH ras, KOTO-
PHIH DKM KOHTAKTE C BO3LYXOM CTal KpacHO-6ypriM. Korza ero npespaTmwiu
B XKMJKOCTB, OHA OKa3aJach GeclBETHOH co ca60-3KeNTHIM OTTEHKOM. Ilpu
BHECEHUH B 3Ty XKHUAKOCTb He6OJNBINOro KOJINYECTBa BOABI OHA CTAIA CHHE.
Koraa Bogsl mobasunu 6oabite, mOMyYMAN 0eCIIBeTHYIO CHUJIBHYIO KHCJIOTY;
ONHOBPEMEHHO CHOBA BhlAeanIcsa GecuBeTHulil ras. Kakoii aTo raz?

Yyxar

Hekuit ras 9, BsaumogeiicTBys co dTopoMm, faeT pAL IPOU3BOAHKIX: aud-
Topuf OF,, rerpadropus OF 4 ¥ rekcagropug IF,. l'excadropus [—)F6 noaBep-
raeTcd ruapoJn3y ¢ o6paszoBaHueM 90,, KOTOpLLI epexoquT B pacTBOD B BH-
Ae KHCIOTH coctaBa H,90 4+ DBBIIEJeHHBIH u3 pacTBopa 303 MT'HOBEHHO
B3PLIBAETCH, NPEBPAIAACE B J M Kucaopos. HeiicTBue Ha K,90, 030Ha, a 3a-
TEM KOHIEHTPUPOBAHHON CePHOM KMCJIOTHI IO3BOJISET MOJIYINTD TIPOM3BOJ -
HEIE J B CTeIeHN OKUCIeHA A +VIII, a uMenno K 4306 u 30 4 KaKoii ras u ka-
KON XMMHYECKHUI 3JIEMEHT CKPLIBAIOTCSA mon, 6yxBoii 3?
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Po/IeHHEIH CBETOM
H OMBIT.
B 1811 r. aurauitckuil xumuk I'emdpu [{asu nposen c.rIe;rwmmm:TlI (:: g
OH cMelIaa B IPO3PAYHOM CTEKJIAHHOM COCyle [Ba rasa u Bmcrangxa me};
7 HHH 3TOTO CD -
i T Ha gBoe cyToK. Ilo ucreue
Ha APKHil COJHEUHRIH cBe o D s
: cMech rasoB obecIBeTHIACE. 1Y
To-3efleHasd OKpacKa ucuesia, XS
cocyx, JlaBU cierka momaxai OKOJIO Hero JIaAOHBIO M OLIyTHJI ynymo mul
9’
3alax IpeJioro ceHa U ONAaBIllel JHCTBHI. Korza 1»Bu BAKUI B (éocy,t; )1; Imec;,
cTH o0HAap
ero, 3amnax ucues, a B YKUAKO
aCTBOp LIeJ0YH U B36oITAN , e
fcapﬁona’r u xJjopun HaTpua. Kakue ragsl cMENTHBA JIoBM ¥ YTO M3 HUX

JIyYMIIOCH BO BpeMd ombiTa?

Tomuii? dKupasuit?

Cpenu TOpIOYHX Tas3oB BRIJENAIOT 60JI0OTHBIH, pynnwmmn,u B?OI[HHOPI,
KOKCOBBIfL... A KaKHe razkl HOCAT HA3BAHHE « TOI[MU» H «KHUPHBIN»

m PacdeTr AJs BOH0JA3a

“ —
CrapMHHEBIA BOJOJA3HBIM KOJOKOJ — 9TO CTAJILHOH HJIH Meng::mI;o_
JIMHAP, 3aKPHITHII CBEPXY K OTKDHITHIM BHH3Yy. BHYTPH KOJIOKOJI& 5:1, 100
T IPOHHKH -
% BoZoJa3oB. Boga He MOXe
sKeHa cKaMeMKa A OTABIXAa > B Ko
JIOKOJI, TAK KAK 3TOMY MPEIATCTBYET JaBjleHNe HaXOAAIerocsa B HEM6135(6 ,t;;wy:nh
Bogonas, CHAAUIAN B KOJIOKOJIE ¢ 00beMOM BO3AYXa 8000 1 (man 00 Mo
eHb BOJBI,
eI ONyCTHUTh B HEM YPOB
cMecH asoTa M KHCJIOpoAa), p ou
65110 Temmee HoraM. OH paccunTAal, YTO JJIA 3TOro HaJA0 AOBECTH oﬁ’bei\: :Hc
ayxa B Kosmokoue go 10 000 1. Kakoe Koru1ecTBO (M0J1B) cmecH asoTa Ko
JIOPOZA HAJZ0 BBECTU B KOJIOKOJI, yTOGRI JJOBECTH 00'bEM CYXOM YaCTH KOT

JIa [0 3aJaHHOro?

A oxm omacen!

i KO-
B 1929 r. nemenxuii xumuk Orro Pydd, neicTys ¢pTopoM Ha :él:;nz;c o
- il IIOPOIIIOK HOBOI'O Bell . -
6ansra CoCl,y, HOTy<NI CBETIO-KOPUIHEBEIH TIOD

apo-
A& OH CTaJ HarpeBaTh €ro B CTPye JHOKCHAA yriepoja, q’{o6m aam;:;'p:;‘:mp; "
% CA KaKoH-TO CBeTJIO-
HCJIOPOAa U BJIArH, BhIIEHJI
LYKT OT OeiCTBHA K e
ras. Pydd cobpai ero B Be IpospaviHble KBapLeBbIe npo6upku. B ogny oa -
CHITIAJ CTPYIKKY AJIOMMHHA, KOTOPAsA TOTYAC ¥Ke BCILIXHYIA, H PO HpRppq,q,
JIeTesIach Ha MeJIKKe OCKOJKH. JIpyryio MpoGKpPKY ¢ HEM3BECTHHIM r::;orn: Ogﬂp_
3aKphLI Ipo6Koil M OCTABHUI N0 3ABTPA. YTpoMm oH yBHJEJ, YTO CTEH pa iy
KM CTaJIM MATOBRIMH, 8 BHeCeHHad B Hee TJjelolliad ns‘r'qnnxa BCHHXHWIM; e
pea 20 seT HeMeIKHH XHMHUK B. KiemMM moABepr JeiicTBHIO (pTOpa rp ;ac
bl IIOJIYYIIIE €ro -
ectBo roayboro isera. drob
MapraHia H HOJYy4YHJ Beml o
cMOTpeTh, KieMM mogHec aMmyiy ¢ IOJY4€HHBIM BEIeCTBOM K OKHY, HO 3a[
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PYKOH 3a KaKOM-TO mpeaMeT M ypoHUI amnyny. OHa paséunacs, a BeIeCTBO
BLICEIIIAJIOCH B YAIIKY C KEPOCHHOM, CTOSIBIIYIO Ha IIOHOKOHHUKE. Pasnanca
CUJBHBI B3pLIE. Kakue BelecTsa CUHTE3HpOBATH Pydd u Knemm? ;

m Onerter Ka6aykona

Poccuitckuii xumux Hpan Kabnykos caaBuics csoumm qyynavyecTBa-
mu. Hanpumep, on moAuckiBajics He HHAYE KAK «Kabnyx UBan». B 1882—
1888 rr. o mpenogasan Ha Beiciux sxeHCKHX Kypcax B Mockse, a ¢ 1884 r. —
B MockoBckoM yHUBepcuTere. OqHAM B OH TIOKABAI CTYAEHTaM YAUBHTEIb-
HBI OIBIT C YETHIPbMSA Ia30METPAMHM, HATIOJHEHHLIMU PTYTBIO, TA€ XPaHU-
JIUCP YETBIPE PA3HBIX Tada — Ba GeCHBETHRIX, a APYTrHe ABA — KpacHo-6ypo-
ro npeta. KabnykoB noouepesno mponycxas aT rass 4Yeped TPyOKH ¢ packa-
JIEHHOM MeAHOH CTPYXKOHM u IIOKA3bIBaJI, YTO BHE 3aBHCHUMOCTH OT COCTABA
HCXOHOro rasa I0JyYalTCA OLHU U Te JKe IPOAYKTHI: OKCH Meznu(I) Cu,0
u a30T N,. CTyAeHTHI TepAIHCh B JOrafKax — KaK TAKOe CTANO BO3MOXKHO?
ITomMorute HaliTy 06'bACHEHHe ONBITAM Ka6ayxkosa.

m CrpanHbIii ra3

B 1912 r. neMenkwuit xumMux Ansdpen IllTok monyunn GecrpeTHBIH ras,
obnagaromui HeOGKIYHRIMH CBOCTBAMH. OH CaMOBOCIIJIAMEHAJCSA Ha BO3JY-
Xe ¢ o6pasoBaHmueM Gesloro «IbIMa», COCTOAIEro U3 YaCTUYEeK OKCHUIa Gopa
B203. B Bozne HOBBII! ra3 pasjaraics ¢ BeIAeTeHHEM Bogopoga. I'panysns! rua-
POKCH/A KaJIHdA, [IOMEIIEHHbIe B 3TOT a3, MOKPHIBAIHCH Oesoil KOPOYKOI
FPHAPOKCOTPUTHAPUA060paTa KalUs, KOTOPHII B Boge npeBpamaicsa B TeTpa-
THAPOKCOGOpAT Kasus, BelAeaAs Bogopoa. Kakoif ras noayqui Illtok?

Kosapnoe BemecTno

9To mpoM3OoULI0 B caMoM Havase 1900-x rr. B OJHOW U3 YHHUBEPCHTET-
CKHX JabopaTopuii B MocKBe usy4anu geiicTBHe oxcuga docdopa(V) na my-
PaBBUHYIO KUCAOTY. BpeMs 6110 3uMHee, a BRITE®XHAS BEeHTUJIAIUA paboTa-
Jia ¢ mepe6oaMHU. XoTA B IOMEIEHUM He OLYINAI0Ch HUKAKUX MOCTOPOHHUX
3amaxos, Bce PaGOTHHKHU 1aGOPATOPUM CTaNH KAJTOBATLCHA HA CHJIBbHeH Iy 10
TONOBHYIO 60JIb, OAHA U3 1aGOPAHTOK Harke ynajyia B o0Mopok. Torga BeI3Bajiu
Bpaa-TOKCHKOJIOra, U OH, IPOIYCTHB IIPoby Boaayxa uepes TPpyb6OuKy ¢ GeJrnl-
MI KPHUCTANIaMU OKcHIa uona(V), yBuien, KaKk OHU nouepHenau. Bpau cka-
3aJ1, 9TO B BO3/lyXe YPEe3BRIYANHO MHOTO... Yero?

3araaka s acnmpanTa

ACIIUPAaHTH TEXHUYECKOTO YHHBEPCHTETA, cOoOpaBIINCE 3a YAIIKOH KO-
Ge, 3a5aBany Ipyr APYry KaBepsHhIe BoIIpocel. Bor ogun us Hux: «B 6aen-
HO-3€/IEHOM rase IIp¥ KOMHATHOH TeMIepaType BOCIJIAMEHUJIACH CTEKJIOBA-

178 Hacte |. SAHHMATEJIBHBIE 3AJIAHHUS

i e

ta. Korga ToT ke Ta3 NpOIlyCTHJIH B BOAY, HaYasach OypHad peaxius ¢ 1;1;1:;11;;
neHueM GTOPOBOZOPOJA, XJopa ¥ AudTopua kucaopopa. Kakoit ato
A Bezb BOIIPOC HE TAKOH YK CIOMKHBINH!

3aranka roay6oro aimasa

B momMe JIOHJOHCKOIO IOBEJIHMDA HCYE3 aJIMa;S HeOORIYHOT'0 rong{ﬁo;; fsg:
ra. CpOYHO IIPHUTJIANIeHHBIH B JOM 3HAMEHUTRIM ChIIIHUK Ilepsaok Xo e oo
paTuJ BHUMaHUe Ha 6asjIOH ¢ XJIOPOM, OTBOJHAA TpyOKa OT Ico'ropormﬂ e
[IOTpy’keHa B K00y ¢ pacTBOPOM IEPOKCHIA BOAOPOAA. «I'me xpanu oa an
Maa?» — crupocut XoaMc. «B MaseHbKOM aTIOMUHUEBOM QYTIsApe, KOTOP ,
CTOSJI BOT 34€Ch», — OTBETHJI IOBEJIMD H TIOKA3aJl HA CEPYI0 KYUKY [eILIa pA-
[OM C BKJIIOUEeHHOI asiIbHOM TopesKoi. «AnMasa BaM ymei He Bepr;y'rb», —
sameTun Ileprox Xoamc. YTo 3acTABHIIO €r0 CAENATE TAKOH BHIBOJ

"Rl BuTBa aHHMOHOB
B KakuX CIydafx JUOKCHZ yIJIEpPoAa, IPOIyCKAaeMbIH Yepe3 pacTBOD Co-
JIN, BBIJEJIsAeT U3 Hee ras?

IMymKuE — XHMHK?

...Torza ycasiman s (o, gugo!) 3amax CKBEepHBIiL,
Kaxk 6yaro TyxJoe paabuioca aio, 5 )
Wb xapaHTHHHBIN CTPaXK KYPHJI XKapOoBHeH CePHOH.
§1, HoC cebe 3aKaB, OTBOPOTHII JIHIIO...
9t0 oTpBIBOK U3 cTuxoTBopeHua A. C. IlymikuHa, HAMUCAHHOTO B 1832 r.

O KaKHuX rasax [IUCAJ IMO3IT?

MacJaopogHblii ras u
Hemenxuii anxuMuk 1 spau Moranu Bexep B 1669 r., npubasus K cepHoepf
KHCJIOTE STHAOBBIH CIIUPT, HAOI0aMN, KAK PaCTBOD CHJIBHO BCIIEHHJICA, BLmO
JIfiA HEeU3BECTHBIN rad, moxoxuii Ha metaH. OgHaKO B OTJINYMeE OT METAHA (I;IM-
BBIi r'ad ropeJ1 KONTALIMM [L1aMeHeM U 061agaJ ¢1abbiM YeCHOYHBIM 33;1;: 01\;
Bexep Ha3BaJ HOBBI ra3 «MacJOPOAHBIM», TAK KaK €ro coeann:nn; ::: 179% "
C,H,Cl, npeacrasnano coboit Maci006pasHyo H{PIJ.IE(OCTL, KOT p)lr3 o .
HA3bIBAJIM «MACJOM IOJIJIAaHIACKNX XuMuKoB». Karoil ras oTKpeL1 bexep

3eaeHblil TYyMaH

IepBaa mupoBas BoiiHa, 1918 roxa. Vmue BTOPOI pa3 Ha nouanum; :Ibp;:(-)
IIy3CKHX BOMCK CO CTOPOHBI HEMEIIKMX BOMCK IIOJI3ET 3€JeHBIM TYM o;.m-ra-
smoBuThI ras! Ha aToT pas cougaThl FOTOBBI: UX MapJjeBble MAaCKH IIp e
HBI «aHTHXJOPOM». Kaxoe BelecTBO (TOUHEE, BEIIECTBA) BBHIIIONHANH P

«QHTHUXJIOpa» ?
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I'a3-conepox

B“ 1859—1863 rr. dpannyackuit xumux Mapcenen Beprao usyuan psau-
MOJeiiCTBHe yIJid C BOAOPOAOM IIPH BLICOKHX TeMIepaTypax. B ogHOM us
OIILITOB IOJy4YaJics GeClBETHRIH a3, KOTODPLIH ropes CHIBHO KONTAIIMM ILIa-
MeHeM. OfHAX B! B COCYZ C 3THUM Ira30M LONAJa IPUMECh BO3AyXa, ¥ IPH IIOJ -
JKUT'aHWH IIPOM301Ie] B3PHIB. BapeIBEI BooOuie cTanu mpecaeqoBaTs Beprio.
Tak, nponyckas HOBHI ras yepe3 PACTBOPHI HUTPATA cepebpa M XJIOpHUAA IH-
amzmnmenn(l), XUMHK IOJIYyYUJ COOTBETCTBEHHO 6GeJIBI M KpacHO-KOpHUHE-
BBilt ocagku. OTHUIBLTPOBAB HX OT PACTBOPA, BepTO BEICYIIIHI BHIEI€HHBIE
BeLeCTBA, a [I0TOM pelllkJ U3MeJbYUTh B cTynKe. OfHO 3a APYruUM 9TH Bellle-
CTBa B30PBAJINCE, ¥ OH caM efiBa yuenaena. Kakoii ras mosyuan Beprio?

IJK30- M 3HIOTA3

3amuTHEIE a3kl — 9TO KOHTPOJHUPYEMbIe ra3oBhbie Cpelbl, MCIOJb3ye-
Mble B PA3JTUYHEIX IIPOM3BOACTBAX (PAZUOAKTHBHBIX MATEPHUAJIOB, IOJIYIIPO-
BOAHHMKOB, XHMHUYECKH aKTHUBHEIX METaJIJIOB U CILIABOB M Ap.). Ecau atu ra-
3bI UCIIOJIB3YIOT B IPOTUBONOXKAPHEIX LIEJAX, B HUX JOJIKHO GBITH OUeHEL HU3-
KOe CoJep>KaHue KHUCJIOPOAa, a eCJH AJA XPAHEHUA MHUINEBHIX TPOAYKTOB
momyckaercd npucyrcrsue 2—15% O,. CxxuranneM IpUpPOSHOro rasa nony:
Yal0T 3alliUTHBIE «dK30Ta3d» K «3HAoras». Uto aro takoe?

H3zo6petenune I'em¢ppu A8

lemdpu daBu nucan ctuxu,

BriBas Ha IpueMax B BhICIIIEM CBeTe,
Japui :xeHe 1IBETHI U AyXH,

Ho npocnaBuics oH He 3THUM.
Il'emdpu 281 a106ua nporpece,

Boia1 ropa KocTHXMEeHHAMY CBOMMH,
Hmern x 3JIeKTpHUUECTBY MHTEPEC,

A 1o podeccHu OBLT OH XUMHK.
IIpuBepskeHelr syumeil U3 Bcex HAYK
Haske B oTOyCcKe, Ha KypopTe,

Bosua ¢ coboit moxXoaHBIH CYHIYK:
Ha6op peakTHUBOB, BeChl, PETOPTHI. ..
I3BH OTKPEHLI Becensamiuii ras,
MHOro XxMMHYECKHX 2JI€MEHTOB.
Ja>ke yrpaTuB OT B3phLIBA IJIa3,

He 6pocuy onacHEIX 9KCHEPHMEHTOB.
B AHrnuu KaxAbli TpyAATra-maxrep
Coapy 'emdpu 6b11 61arogapes;

Bce ropopunu: «Xora on — gopx,
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Ho xumuk (3B — OTIHYHLIA IIapeHb;
Bezn o n300peJ Tako# nmpeaMer
Bumecre ¢ momouiauxom Papaneemills
JlaiiTe ckOpeil Ha BOIIPOC OTBET:

Yo gus maxrepos [asu caenan?

IIpaBnia 6e30NaCHOCTH

B pexoMeHZAIMH 110 NOJTYYEeHUIO nupodopHOro (T. €. BOCILIaAMeHAoLe-
roCs HA BO3LYXE) 'Kejte3a M3 ero oKcajara MU IUTPaTa yKasaHo, 4TO IPO-
rece 06a3aTeIbHO HAO BECTH B BRITAKHOM mkady Ip4 BKIOYEHHON BEHTH-
nAuuH. B pesynbTaTe TepMUYECKOTO PasnoXeHUA ITHX coJieil MOJIyuaeTcH
BIONHE Oe3BpeJHEIN AUOKCHJ, yTaepoJa. Ho mouemy TpebyroTca Takue CTPO-

rue MephI 6esonacHocTH?

3aK0H AJIS ra30B, HO HE TOJBKO
U sxapKoe JIeTO, ¥ OCeHb 3aKOHUNINCE BPOJE.

3uma. Ha repMoMeTpe HOJIb.
U kaxaoro raza o6'beMhl HA PABHBIX B IIPUPOJE,
Korma uX KOJM4ecTBa — paBHBIe (B MOJb).

Kakoil 13 3aK0OHOB XMMHUHU OTPAXKAET ITO CTUXOTBOpeHUE?

EETH OcoGenHoctu axcuepuMenTa

'a3000pasHbiii aMMHAK BIIEpBEIE IIONYYHI B 1774 r. agrauiickuil XHMHK
Ixxosed IIpucTan. OH cMelIas MOPOIIKM XJIOPHIA ammonusa NH,Cl (sama-
TBHIPHA) ¥ TUAPOKCHUAA KAJIbIHA Ca(OH), (rameHoit M3BECTH) U BHE3AIHO OIIY-

THJI pe3KMil 3allaX HOBOTO BeIlecTBa. 9roT 3alax yCHIWBAJCA IIPU Harpepa-
aun cmecu. Koraa [Ipucran monsitaica cobpars JeTy4unil IPOSYKT PeaKkIluH:

2NH,CI] + Ca(OH), = CaCl, + 2NH3T + 2H,0,
BLITECHSA MM BOAY M3 IepeBepHYTOro cocyna, TO BRIACHUJIOCH, UTO HOBBIH

ras Toruac pacrsopserca B Heil. Kak IIpucTam Bce-TaKM cMOr coGpaThk raso-
o6pasHbIil aMMuaK?

«HoBblii BO3TYX»

Onuax sl [IpHCTIM OCTABWI PAJOM BE HE3aKYIIOPEHHBIE CKJAHKY C pe-
axtuBamu. Ha ciegyomuil feHb 0H OOHApPYyXXHJ Ha TOPJIOBHHE OJHOH U3
CKJIAHOK Oeabiil HaneT, a HajJ Hel — kypamuiica 6enpiit ALIMOK. IIpuctan
KPUKHYJ skeHe: «Mbapu, CMOTPH, U3 CKJIAHKH BBIJE/IAETCA HOBHI BO3AYyX!»
Kaxoil «HOBBIH BO3AYX» IMOJYYHTT pucran?
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Kpoccropn

ITo ropusonTaanu:

1. Bersia, Bep6a u pakuTa. 6. «9x, AOPOry, ILLIb A4 ... |» 8. Bropoii ua 61a-
ropogHeix rasos. 9. llecaTsio gecAaTrs. 11. AQOBUTHIN JOHIOHCKHH TyMaH.
13. ITosmocaTada Bo3gyxonuasarensuuia. 14. Hora. 16. TpexaTOMHBIH KHCJIO-
pod. 17. BosoTHslii ras. 18. U3 uero na 78% cocrout Bosdayx. 20. dusuenno
Heoﬁxon?Mblﬁ ra3 U caMhiif pacipocTpaHeHHBIH HeMmeTana, 21. OH uccaeno-
BAJI CBOMCTBA «BeCEJAINETO rasa» M ONpeleJHJ ero XMMHUYECKHH COCTAaB.
23. T'nags. 24. ¥ese3Has eMKOCTE [JI5 rasa.

ITo BepTuramu:
1. Jlatnackasa GykBa, KOTOpOM 0603HauaioT ock abeuuce. 2. OaUH U3 MYIH-
KerepoB B kHHUre [{loMa «Tpu Mmymkerepas. 3. Unrennext. 4. MecTouMeHHe.
5. Pacceannana nruna. 7. «Xumunueckuit Mepreer». 10. Kpacureas us Mop-
xoBH, 12. Ecin 0OH aKTHBHHI, TO pearupyer ¢ pa36aBJIeHHEMH KHCJIOTAMH
BRIZEJIAS BOAOPOA. 15. «Illenounoit Bo3ayx» xozeda IMpucrau. 19. AHr'Z
JIHHCKHN QUMK B XHMHK, IIEPBOOTKPHIBATEAb OJHOI'0 U3 Ia30BEIX 3aKOHOB
22, OHO IIOBTOPSET 3BYKH B Jiecy. .

OTBETHI K IVIABE 9

9.1. Jlasyasve, Ilpuctau u [leene oTKpPBLIM KUCTIOPOA. OIBITEHE JlaBy-

as3be ONMCHIBAIM XUMHUUECKHNE pPeaKIuu:
2HgO = 2Hg + 0,T; P, +50,=P,0,,; S+0,=80,

9.2. JIOMOHOCOB IIHCAJ O [IOJYUYeHUM BOAOPOAA, KOTODHIH OH HA3BRIBAJ
«TOPIOYUM TIAPOM», WM «(PJIOrHCTOHOM». IIpK JeHCTBUM KHCJIOT («KHCJIOT-
HEIX CIIMPTOB») Ha KeJe30 II1J1a DeaKIusa:

Fe + 2HC1 = FeCl, + H,T

9.3. BosoTHlii ras — aro metad CH,, 06pasyioluiica nIpu pasiomeHnn
OpraEMYecKHUX BellecTB 63 JOCTyIIa BO3AYXA. T'operue MeTaHa OTBEYdeT pe-
aKIIUM:
CH, + 20, =CO0,T + 2H,0

Peaxuusa BepTyio TakoBa:
8Cu + CS, + 2H,S = CH,T + 4Cu,S

MeTaH DoIydaeTcsa TaKXKe 110 PeaKIuaM:

CH,COONa + NaOH = CH, T + Na,CO,

Al,C, + 12H,0 = 3CH,T + 4Al(0OH),!
9.4. DT0T ras — JUOKCHJ CEPhI, IIOJTYyYaeMblil 10 peaKIu:

Na,S0, + H,80, = Na,S0, + SO, T + H,0
Iuokxcusa cephl 06pasyeT KUCIOTY — MNOJUTUAPAT AHOKCHAA CEphL:
S0, «nH,0 == HSO; + H30+ +(n - 2)H,0
Ipu B3aumopeiicTBun SO, € CEPOBOAOPOJOM BRIAENAETCA Cepa:
S0, + 2H,S = 3sl + 2H,0

9.5. ToaBnenne «CaTAHMHCKHX OTHeil» BHIBBAHO CAMOBOCILIAMEHEHHEM
rasoB, BHIAEJAOIIMXCS IPH Pa3JoKeHHH (POCHOPCOAEPHKALNX Opranntde-
CKUX BellecTB — audocdana P,H, u pochura PH,:

2P,H, + 70, = PO, T4H,0 .
4PH; + 80, = P,0,, + 6H,0
Topelne BOXOPOHEIX COeTUHEHHI (pocdopa COIPOBOKAALTCA obpasoBa-

HueM okcuza docdopa(V), KOTOPHI ¢ BIATOH BO3AYXa AaeT TyMaH, COCTOA-
MU 13 MeJbualiuX Kanejaex opTodocdopHOH KUCIOTRL:

P,0,,+6H,0= 4H,PO,
DTOT TYMaH U €CTh «IPHBUAECHUA .
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9.6. «Oneraz» — razoo6pasHblii rekcadTOPHU CepLl. DTO BELIECTRO —
OTJIIMYHEIA TaCHUTeNb [IJIAMEeHH, Ta3000Pa3HbIH AUJIEKTPUK, 6ecIiBeTHRIH, He-
TOKCHUYHBIH, TUIMIeHHEBIH 3anaxa rad. OH HEropIoY U XUMUYECKH HHEPTEH.

9.7. 9ror ras — cunan SiH,, y4acTByIOmUi B peaKTuAx:
SiH, + 2 0, = Si0, + 2H,0
SiH, + 4H,0 = H,Si0, + 4H,T
SiH, + 4Cl, = 8iCl, + 4HCI
9.8. 910 6111 030H O; («030H» TO-TPeUeCKH 3HAUUT <Iaxyuuii»). ITox neii-

cteueM Oy Ha MOBEPXHOCTH PTYTH MOABJAETCA TOHKHUH cyol okcuaa pryru HgO,
a cysibhar maprauna(ll) npeespainaercs B Maprasmoryio kucaory HMnO %

2MnSO, + 50,4 + 3H,0 = 2HMnO, + 2H,S0, + 50,T

W3 noauaa xaausa 030H BhIAEISET HOA, KOTOPHH pearupyer ¢ HOTHAOM
KaJufA U OKPAIIUBAET PACTEOD B KOPUYHEBEIH BT

2KI+ 0, + H,0 =1, + 2KOH + 0, T
KI + I, = K[I(I),]
9.9. B coOoTBeTCTBHH C 3aKOHOM ABoraapo paBHble 00'b€MBI M'a30B IIPHU

OAWHAKOBEIX TeMIIEDATYpPe M SABJIEHUH COAEPIKAT OJMHAKOBOE YHUCJIO MOJe-
KVJI.

9.10. B npobupky c cepoii nonaim Kycouku napadpuna. Cmech mapadu-
Ha ¢ cepoii IPU HATPEBAHUM BHIAEJIAET CEPOBOLOPOA:
CH,y, ,,t(n+1)S=(n+1)H,S+nC
YeM cunrHee HarpeBaTh CMeCh, TeM GOJIbINIee KOJIHMUECTBO CePOBOAOPOAA
BRIAeNAeTCA. Eciu npekpaTuTh HarpeBaHue, peaKkIiusa IPeKpalaeTcA.

9.11. Kuakuit pTopoROAOPOA — KOBAJIEHTHOE COeAUHEHHE U HE Pear-
pyet ¢ TpudTopuaom Gopa, a TOJBKO pPacTBOpsAET ero. B BogHoM pacTBope
¢pTopoBofOpOLA HMeeTCA HEKOTOPOe KOJIUYECTBO (PTOPHA-UOHOB, 06pasyo-
mux ¢ BF; koMniekcHoe coenuHerne terpadgropoGopar sBogoposa H[BF Ak

HF + BF, = H[BF,]

JdTo coeauHEeHUe, BIEDBLIE NoJayueHHOe A. BaszapoBriM, B BogHOM pac-
TBOPE HAlleJI0 IIOJBEPTaeTcs POTOJH3Y, T, €. BeAeT ceba KaK CHIbHAA KHC-
JoTa:

H[BF,]+ H,0 = [BF,]” + H3O’r
9.12. NlTeene OTKPHLT HOBBIH XMMHUECKHH 2JeMEHT XJIOP U NOJIVUHJI T'a-

soo6paauerii Cl,. YepHas Marsesus — MUHEPAJI IHPOJIO3UT MnO,, (auoxcun
Maprasna), a «MypHeBas Kacjaora» uMmeeT coctas HCl:

MnO, + 4HCI = MnCl + Cl,T + 2H,0
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CoBpeMeHHOEe Ha3BaHME IJJIEMEHTY Aan ¢paHiysckuil xumukr Hozed
Jlyu Teit-Jlioccak. «Xj0p» B NepeBOjie C TPEUECKOTO 3HAUHUT «XKEJITO-3eJie-
HBIA».

9.13. 9ro 6811 renuit. B MOHAITUTOBOM mecKe, KOTOPHIA JOJTOe BpeMd
SABJIAJNCA TJABHLIM TeJMHACOAEDPKAIMUM CHIPBEM, COAEPKHUTCA PAAUOAKTHB-
HEIH 2JI€eMeHT TOPHii, IIpH pacmajge KoToporo obpasyercd requit. I'eiuit — ca-
MEBEII JleTKHiHl (1mocje BoAopoAa) ra3d, K TOMY K€ OH HEeropmod ¥ XHMHUYECKH
HHEepTEH.

9.14. 3to 6611 KUcHOpOA. [Ipebbes noaydaa ero TEPMUIECKUM Pa3JIoe-
HHeM HUTpaTa Kajusd:

2KNO, = 2KNO,, + 02T

Illeesie MOJYYMI KUCJIOPOA AeHCTBHEM CEPHOH KHUCJOTHI Ha JHOKCHL

MapraHIa:
2MnO, + 2H,S0, = 2MnSO, + 0,T + 2H,0

9.15. Byaxays u J[9BH NepBEIMU NOJAYYHIN okcug auasora N,O — «Be-
ceJIAMMI ra3s», KOTopeli 061amaer caabeIMU HADKOTHYECKUMHU CBOMCTBAMM.
Byaxays nonyuns N,O no peakuuu:

2S + 2NaNO,, = N,0T + Na,S0,S,

a J[9BM NCIIOIBL30BAJ TePMHIUecKoe pasoxenue NH 4NOg:
NH,NO, = N,0T + 2H,0
9.16. 3axapor moJaydas BOAOPOJ LJf 3AMOJIHEHUs BO3AYIIHOTO Iapa,
HCIIOJIb3Y A PEaKIIHIOo:

3Fe + 4H,0 = 4H,T + (FellFejHO,

Boaa u ruApoKcH[ KaJblIuA GBI HYXKHBI A YAAJeHHA U3 BOJOPOAA

IpHMeceii, Ipex e BCero JUOKCHAA yIiepoaa:
Ca(OH), + CO, = CaCO,! + H,0

9.17. Topsmuii yroas U3BJEKAJ H3 BO3JYyXa KHCJIOpOI, & PACTBOD T'HA-

pOKCHAa HATPUA — JUOKCHJ yriepoja:
C+0,=C0, NaOH + CO, = NaHCO,

OcTaBaINCEH TOJBKO a30T U aprOH — ra3bl, He MOAAEPyKUBAIOLIHE rope-

HHUSA U HEIPUTOAHEIC A JLIXaHUHA.

9.18. Pyaunuuerii ras — aro metan CH . Meran npoHukaer BMecTe ¢ BO3-
OYXOM depes MeTaJJIMUYeCKYIO CeTKY K IJIAMeHH TOPHAIIKOH JIaMIbl, B3DHIBA-
eTcA U TYIIHUT [LJ1IaM#A, HO uepes CeTKY B3PHIB He IlepefaeTcA HapyKy, TaK KakK
IPOAYKTEL B3PEIBA OXJAKAAIOTCHA M BOCILIAMEHEHHEe MeTaHa 3a IpelesiaMH
JIAMIIEL CTAHOBUTCA HEBO3MOXKHEIM.
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9.19. Cy6epan Brmepshle MONYYNT apPCUH AsH,, xpaitne agoBuTHI raa,
COCTaB KOTOPOro OhLJ YCTAHOBJIEH Ho3AHee. OH UCIIOAB30BAJ PEAKITHIO:

As,0, + 6Zn + 12HCl = 2AsH, T + 6ZnCl, + 3H,0

B cooTBeTcTBHYM ¢ peakiiueii Mapiia Ha X0A00HOM YaCTH TPYBGKM Ocaxa-
eTCA MBIIIbAK:

2AsH, = 2Asl + 3H,T

9.20. PaguoakTHBHEIN ra3a — pajfoH. BepoATHO, reosoru u J03MMeTPHUCT
MPOBEJIM JOJITOE BPEMA B MOCIIUTAJNE, OCBOGOMKIAACh OT IIOCIeACTBHUI 06 ayUe-
HHA,

9.21. IloBninIeHHOE AaBIeHNe BHYTPY TEHHHMCHBIX MAYEH cO3gaeT asor,
KOTOPBIi IOJIyyaeTcsa NPU TEPMHYECKOM PAIJIOMKEHUH COIEH MO peaKIiuu:

NaNO, + NH,Cl = N,T + NaCl + 2H,,0

9.22. BeciBeTHEHIi ra3 — MOHOOKCHJ 230Ta, TIOJIyYaeMBIH 10 peaKI[uu:
3Cu + 8HNO, = 3Cu(NO,), + 2NOT + 4H,0
IIpu KOHTaKTe ¢ BO3IYXOM OH OKMCIAETcA N0 6yporo raza — AHUOKCHIA

asora. Ilocneguuil mpm oxXma’KAeHUM NHMepH3yeTcs, IIpeBpalasck B Oec-
IIBETHYIO KHAKOCTb — TeTPaokcun auasora N,O,:

2NO + 0, = 2NO,; 2NO, (r) == N,0, (%)
2 2 2 2¥4

JHoGaBnenue BOABI K N,0, npuBoguT K 06Pa3oBAHMIO CHHeH >KHMIKOC-
T — okcuaa aszora(lll), a aaTem a30THOH KHCIOTHI:

2N,0, + H,0 = N,0, + 2HNO,
3N,0, + H,0 = 2HNO, + 4NOT
9.23. BykBoit 9 o6osHaueH KCeHOH (B MePeBOJEe C IPEYECKOr0 «UyIKOi,
TIIOCTOPOHHMUI » ).

9.24. JI3Bu cMemIan XJA0p ¥ MOHOOKCHJ YIJIepoja, KOTOphIe Ha CBeTy 06-
pas3oBain HOBBIN raa ¢ocreH (B ImepeBode ¢ I'PEUECKOr0 «POXKJEHHBIH CBe-
TOM») — OKCHJ-THXJOPH] yIiIepoaa CCL,0:

CO + Cl, = CClL,0

B menounoit cpene CCL,O pasnaraercs:

CCl,0 + 4NaOH = Na,CO4 + 2NaCl + 2H,0

®docreH — AZOBUTHIH rad, OH 6L HCIOJL30BAH B 3TOM KadecTBe BO Bpe-
M [TepBoit MEUPOBOIl BOMHEL.

9.25. IIpupoaunle ropioune raskl — 3TO €CTECTBEHHBIE CMECH YIJIeBOLO-
POIOB pa3dandHOro crpoeHusa. Ecau yriaeBogoponoB ¢ Tpemsa U 6oJiee aTOMOB
yriepoia B LENH B rase cogepxutca Mensine 150 r/m3, ras cuuraercs «To-
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muM», ecau ot 150 go 300 r/M3 — rasom «cpejmeit sKMPHOCTU», ecu GOJb-
e 300 r/M3 — «XKUDPHEIM» ra3omM.

9.26. 13 ypaBHeHUs COCTOAHUSA uaeansHoro rasa pV = nRT cnepyer, uro
I[IpY [IOCTOAHHEBIX TeMIeparype u fasnenuun V, /V, = n, [Ny, WK Ny = n,V,)/V,.
Orcroza n, = (10 000 - 650)/8000 = 813 monb. Takum o6pasoM, Hajgo n00a-
BuTh enie 813 — 650 = 163 Monp cMecu asoTa ¥ Kucaopoza. [lad peureHus
381aYY He UMeeT 3HAUEHMSA, ABIACTCA JIM ra3 YHUCTLIM HIH IIPeJCTaBlAeT CO-
Goit cMech 430Ta ¥ KHCJIOPOJa.

9.27. Pydd cuuresupopan Tpudropusn xobansra CoFg, KOTOPHIt IpH
HarpeBaHUH PasjaraercdA B COOTBETCTBUH C YDABHEHUEM PEaKIUu:

2CoCl, + 8F, = 2CoF, + 2C1,T
2CoF, = 2CoF, + F,T

Brigeaupminiica npu 3ToM GTOp pearupyer ¢ aJIOMHHUEM H THOKCUJOM
KpeMHHUA (KBapLeM) clelyiomuM o6pasoM:

2Al + 3F, = 2AlF,
Si0, + 2F, = SiF, T + 0,7
B pesyapTaTe BTOPOi peaKIMy IOJYy4aeTCA KUCIOPOL, MO3TOMY JYIHH-

Ka BenbixuBaeT. Kiaemm moayumn Terpadropun mapranna MnF,, cuiapHbii
‘OKUCJINTENb, KOTOPHIH BLEI3BAJ BCILINIKY KEPOCHHA.

9.28. T'azoMeTphl GBLIM HAIIOJHEHH OKCHAAMH asoTa cocTaBa N,O (Gec-
nsernblit), NO (6ecusernnlit), NO, (6ypslit) u N,O4 (upn KOMHATHOM TeMIie-
patype Ha 90% paanaraerca g0 NO u NO,, nosromy Toxke npuobperaet Gy-
phlii nBeT). Bce 3TH raael pearupyoT ¢ MeAbi0, IpeBpalaf ee B Cu,0:

N,O + 2Cu = Cu,0 + N, T
2NO + 4Cu = 2Cu,0 + N, T
2NO, + 8Cu = 4Cu,0 + N, T
N,0; + 6Cu = 3Cu,0 + N, T
9.29. llrok monyuyun gubopan B,H, KoTOphIf pearupyer ¢ KHUCIODO-
ZIOM, BOZIOI U IMeJI0YaMH caefyomuM o6pasom:

B,H, + 30, = B,0, + 8H,0’
B,H, + 6H,0 = 2B(OH), + 6H,T
B,H, + 2KOH = 2K[BH,(OH)]
K[BH,(OH)] + 3H,0 = K[B(OH) ] + 3H,T

9.30. Boaxyx 6b11 oTpaBaeH MOHOOKcHAOM yriepona CO, «yrapHBIM ra-
30M», HE HMEIOIIMM BKyca U 3amaxa. OH BBIIENANCA 10 DeaKI[UU:

2HCOOH + P,0,, = 2COT + (HPO,),

Fnasa 9. Tasbi: 3¢hupHbie co3danus 187




IIpucyTcTBUE yrapHOro ra3a B BO3AyXe OHPeJeHIH 110 PeaKI(iu:
1,0, + 5CO = I, + 5CO, T
9.31. OTeer Ha BoOUpOC ACOUPAHTA TAKOB: HEOOBIYHEIM ra3oM GhLI TpH-

¢Topua xJopa ClF3, KOTODHIH pearupyer ¢ AUOKCHAOM KDPEMHHA U BOZOIt
CJeAYIOIIUM 06pa3omM:

4CIF, + 38i0, = 3SiF,T + 2C1,T + 30,7
4CIF,; + 83H,0 = 6HFT + 3 OF,T + 2CL,T

9.32. I0Beaup, 10-BUAUMOMY, HE 10 KOHIA 3aKPhLI KpaH 6aJIoHa ¢ XJIO-
POM, ¥ HAYAJIUCHh PEAKIIUH:

Cl, + H,0, = 2HCIO; HCIO + H,0, = 0,1 + HClL + H,0

Brigenatouiuiics KUCI0POJ CIOCOGCTBOBAJ BO3TOPAHUIO ATIOMUHHEBOTO

dyTiasapa. IIpu BEICOKOIT TeMIepaType Cropes U aIMas; OT KaMH#A U QyTaspa
ocTalcsd TOJbKO Cephlil memne.

9.33. Ouoxcuj yriepoja MOMKeT pearupoBaTh ¢ ITHAHHAOM GapHsa HJIH
IepOKCHAOM Gapus, BRIAENAS ra3o00pasHble MMAHOBOAOPOL H KHCIODOX:

Ba(CN), + CO, + Hy,0 = BaCO,4l + 2HCNT
2Ba0, + 2C0, = 2BaCO,4! + 0,7

9.34. IIymKuH yOoOMHHAT O CEPOBOAOPOJE, U3BECTHOM CBOMM OTBDATHU-
TeJILHEIM 3aIaX0M, H O JUOKCHJE CePhl, KOTOPHII ¢ TIy0oKoit ZpeBHOCTH HC-
MOJb30BAJH AJIA Ae3UHGEKIHY, OKYPHBAA MOMEIIeHHA TopAllei cepoil.

9.35. Bexep orkpuin stuner C,H,, o6pasyiomuiics mo peaknuu:
C,H,OH — C,H,T + H,0
ITpu 3TOM cepHas KHCJIOTa CAYKUT BOLOOTHHMAOIUM CPEeJCTBOM.

9.36. B posin «aHTUXJIOpPa» MOTYT BRICTYNATh CYJb(UT HATPHUA HIH THO-
cyabaT HATpHUs, KOTOPHIE pearupyioT ¢ XJI0POM TaK:

Na,SO4 + Cl, + H,0 = Na,SO, + 2HCl
Na,S0,S + 4Cl, + 56H,0 = Na,SO, + H,S0, + 8HCI
9.37. BepTJio MONYYUJI AlleTUIEH [I0 PeaKIuu
C,+H,=C,H,
Aneruien oGpasyer ameTHIeHUAR cepebpa Ag,C, u meau Cu,C,:
2AgNQO; + C,H, = Agzczl« + 2HNO,4
2[Cu(NHy),]Cl + C,H, = Cu,C,l + 2NH, T + 2NH,Cl,

KOTOpPAIE pas3jararmTcsa O B3pDEIBOM.
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9.38. C:kuranme yrjeBoAopOJOB npu GosbinoM H3OBITKE BO3AyXa JAaer
3QIMUTHBIN «3K30Ta3», cogepkamuit 5—11% CO,, 10—11% CO, 15—21%
H,, no 1% CH,, 70—86% N,. [Ipn KaTaTUTHUECKOM CXKUTAHUH IPUPOJHOTO
rasa M AOMOJHHMTEJbHOM MOABOJE TEIJOTHl M3BHE MOJyYaeTcsa «dHAO0ra3»
(0—0,5% CO,, 19—20% CO, 39—40% H,, no 1% CH,, okoJo 40% N,).
DHoras NOCTENeHHO 3aMeHAEeTCA DK30rasoM, OUHIEHHBIM OT CO,.

9.39. Uzobperenue [Iasu u Papajes — GesomacHas [axTepCcKas JaMia
(cm. 9.18).

9.40. IIpu TepMHUYECKOM PABJIOMXKEHHH ITHX COJledl HApAAY C JUOKCUAOM
yrjepoja BhIAENSAeTCA AJOBUTBIN MOHOOKCH] yriepoja:

FeC,0, = Fe + 2C0,T; FeC,0, = FeO + COT + CO,T
Fe3{CsH5(O)(COO)3}2 = 8Fe + 9COT + 3C + 5H20T,
109TOMY HEOGXOJHUMEI MephI IPeJOCTOPOAHOCTH, & UMEHHO — XOpOINas BhI-
THAKHAA BeHTHJIAIUS.

9.41. DT0 3aK0H ABOragpo, KOTOPHIH NDHMEHHTEJNbHO K rasaM 3BYYHT
TaK: B OJMHAKOBEIX 06'beMax JIOOKIX Ta30B IPH OJHHAKOBEIX TeMIlepaType U
NAaBJIeHUH COAEPIKUTCH OFUHAKOBOE YNUCJIO MOJEKy 1. B HOpPMaNbHBIX YCIOBU-

X — IpH jaBjeHuu, papHoM 1 arm (760 MM pT. CT., HIH 1,01325 - 108 Ia),
u remmepatype 0 °C (unu 273,15 K), 1 moab aroGoro rasa 3saHHMaeT o0beM

22,4 1.

9.42. IpucTau cobupan aMMuax Haj KHAKOH pryTsio Hg, B KoTopoH
STOT ra3 NPAKTHYECKHU HePACTBODUM.

9.43. Tas, xoropslit 06Hapyxui IIpuctin, — aMmmMuak. BogHsie pacTso-
pbl aMMHuaka moremHory Buigensior NH,, koropsiit o6pasyer ¢ napaMu KHC-
JIOT (HAImpuMep, ¢ XJOPOBOJZOPOAOM), BCErAa IPUCYTCTBYIOIUMMU B BO3AyXe
XUMHYecKuX Jjadoparopuii, Geablil HaneT, COCTOAINUN H3 coJieii aMMOHHA
(nanpumep, xaopux ammorusa NH Cl). IIpucrian Hasean aMMHUAaK «IIEJOUHBIM
BOBIYXOM»: BCe MOJIydaeMble rasbl — KHCJIOPOA, OKCHIBI a30Ta, CEephl H yrie-
poJa — OH CUMTAJ «HOBBIM BO3IYXOM>.

9.44. OTBeTH K KPOCCBODAY.

IIo ropusoHTaIN:
1. Uea. 6. Tyman. 8. Heon. 9. Cro. 11. Cmor. 13. Oca. 14. Pa. 16. O30H.
17. MeTan. 18. Asor. 20. Kucmopoa. 21. [Iasu. 23. Oxo. 24. BauioH.

I1o BepTHKaIM:
1. Uke. 2. Atoc. 3. Ym. 4. On. 5. Bopona. 7. Apron. 10. KaporuH.

12. Merann. 15. AMmuak. 19. Boitas. 22, 9xo0.
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Taaesa 10

NMEPUOJINYECKHUIA 3AKOH ! IEPUOIUYECKASA CUCTEMA:
XUMHUYECKHHU 1OM U EI'O OBUTATE/IA

Ilepuoandyecran («ecTeCTBeHHAA») CHCTeMa XHMHUUECKHX 3JIEMEHTOB, IIpef-
noxxkenuasn I[. . MeugeneeBbiM B 1869 r., Hecer B cebe OueHb MHOTO I:IHQ)Op-
manuu. OHa IOMOTaeT NPeACKAa3biBaTh XHMHUUYEeCKHE CBOMCTBA HEJOCTATOUHO
M3YUYEeHHHIX IIPOCTHIX BEIleCTB U COeLUHeHUI 3JIeMEeHTOB, UCIIONb3yd 3aKOHO-
MEPHOCTH PA3HBIX BHIOB NepuoauuyHoctu. Tabnuna MeHgeneeBa mo3BoIsAeT
OlpeieJATh JEKTPOHHYIO KOHQUTYPALIHIO ATOMOB XHMHUYECKHX 3JIEMEHTOB

XapaKTep 3acelleHUs 3JIeKTPOHAMW aTOMHBIX OpOuTaneil u YCTaHaBJII/IBaTI:
MaKCHMAJIbHEIE CTelleHW OKHCIeHMA aTOMOB B MoJieKyiaax. Ilo pacmonoxke-
HHUI0 XMMHUYECKOr0 3JIeMeHTa B TabIue MBI MOYKEM Y3HATh, KAKHe U3 OKCH-
OB 3JIeMEHTOB UMEeIOT KMCJOTHBIM, KaKue — OCHOBHBEIM XapakTep, KaKue ua
TIIPOCTHIX BEII[ECTB OKAXKYTCA B PEaKIIMAX BOCCTAHOBUTENIAMHK, KAKHE — OKHC-
autensmu. Ilepuognueckas cUCTeMa IIOMOTraeT PAa3JIHYUTHL HOHHBIE W KOBA-
JIeHTHBIE COeLUHEHMNA JIeMEeHTOB U T. II.

Crapoe u HOBoOe

H3pecTHeiimuit hunocod aHTUIHOCTY ApDHUCTOTENb, YIUTENb AJIeKCaH]-
pa MakegoHuckoro, ocHoBaJl B 335 r. 10 H. 2. B ApmHax GuIocodhCcKy0o MIKO-
ny Jluxeii. OH nojaraj, 4To IIePBOOCHOBOI BCEro CYIIEro ABJAITCH YeThIpe
aJleMeHTa: 3eMJIfA, OTOHb, BOJA M BO34YX. APHCTOTeNb yKe 3HAJ 0 CYIIeCTBO-
BAHWW CEMH METAJJIOB (30JI0Ta, cepebpa, pTYTH, CBHHIA, 0JIOBA, MEAH M ce-
ne3a) M ABYX HemeTannoB (yris u cepsl). Ilo3gHee crasim cunTarTh, 4TO KAK
CJIOBA COCTOAT U3 OYKB, TaK M BellleCTBA — H3 3JIeMeHTOB. Ho fa)ke BeJuKwMii
dpannysckuit xumuk Anryan Jlopan JlaByaske mpHHHMAJ TEPMHHBI «3JIe-
MEHT» M «IIPOCTOe BellleCTBO» KaK paBHO3HauHble. Toabko II. 1. Menzgeneen
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HAYAJl pasiudaTh 3TH [TOHATHA. Yo e TAKOE «XVMHUYECKHH 2JIeMeHT» U
«IIPOCTOE BEILeCTBO? ?

Il CmMmeica cIOBa «HOMED»

TepMHH «IOPASKOBBIN HOMED 3J1€MEHTa» BIIePBLIE pBeJ B ynorpebieHune
aprauicknit xumMuk Jhxon HbroseHAC B 1875 r. Tlonayany IOPAAKOBBIHA HO-
Mep 3JIeMEHTa He UMeJ OTHOUIEHHHA K Tepnoauueckoil cucreme Menaesneena.
TepMHUH «aTOMHBIH HOMEp 3JIeMeHTa» IOABUJICH nosgHee — B 1913 r. Anr-
nuitckuit puauk IpHect Pesepdopa HAcTONYMBO BHEAPAJ ero B ynorpebie-
Hile BMECTO «IIOPAAKOBOro HoMepas. KaKoMy U3 3THX TEpMHUHOB cJaeayer OT-
nath npeanoutenne? Kakos ¢du3uyecKnil CMBICI IIOPAJKOBOrO HOMepa 3Jie-

meHTa?

Tpnams

Iilen 1817 rox. Y munucrpa Beiimapcxoro reprorcTsa, noara u GuIoco-
¢a Horanna Boabgranra I'ére cobpanuch 3a BeuePHUM HYaeM ero Apysba H
poncrBeHHUEH. Cpean HHUX 6o HMorann JIé6epeiinep, mpodeccop XUMHH,
skeHa chbiHa repuora Mapusa IlaBnoBHa — cecTpa pyccroro napa AJjleKcani-
pa I u gpyrue BIUATEeNbHBIE JHIA. Criopuau 0 Pa3HOM, B TOM YMCJI€ ¥ O XH-
mun. JIé6epeiinep cKkasaji, 4TO ecaH BCe U3BECTHBIe XHUMHUUEeCKHe 3JI€MEeHTHI
CrpyIIMpPOBaTh IO CXOJACTBY HMX CBOMCTB M PACHOJIOXKHUTH O TPH B PAA IO
BO3PACTAHMIO ATOMHBIX Mace, TO 0GHApYKUTCA HEUTO YAUBHUTEIBHOE. Mapusa
IlaBjoBHA 3ameTuja: «Bor Tpouny 106HT...» UTO e YIUBUTEIHLHOI'O o0Ha-

py»xun JIg6epeitnep?

BpakxoBaHHasd, HO KaKaa?

Korzxa npHImio BpeMsA u3ydyaTh B IIKOJI€ XHMHIO, pPOANTENH KYIIHAIH ChI-
HY JBe OTKPBITKH C u3o00paxkeHneM TlepuoguuecKoi CHCTEMBI IO. 1. Menne-
neesa. Ho oHHM OKa3anuCh paSHbBIMH. Ha oauoit oTKpHITKE 6BLIO 8 rPyNI 3J1€-
MEHTOB JIa ellje KaKHe-TO «IIOArPYIIB» — Y BCeX IPyHil 1o nBe, a y VIII —
naxce 4! Ha apyro# OTKpBITKE B rabaune 66110 UeAbX 32 rPYINB, NpUYeM
cpean Hux 6110 14, COAEPIKABIINX BCEro 110 2 ajjleMeHTa. YK He IIONAJIA I B
mpozaxy Tabauna c noaurpadguuYecKuM 6paxom?

3agaua Ge3 pacyeToB

B mauane XX CTOJETHA Te0JOTrH 3alInGPOBRIBATN Ha KapTaX MecTa OT-
KDBITHA DY/ LeHHBIX METAJJIOB IpX MOMOINH KOODAKHAT XMMHYECKUX 3Je-
menToB B Ilepmosuueckoil cucreme. Apabckoii nudpoil yKa3bslBalu HOMED
nepuoja, & pAMCKOA — HOMEp Ipynmbl. KpoMe Toro, B 3anucAX ObLIHN elle
f6yKBbl PYCCKOro al(aBHUTa — A uixu B. Ha oaHo#l u3 cTaphiX KapT HallJIA
obosnauenusn: 4VIB, 4VIIIB2, 615, 611B. PactugpyiiTe 3aIIUCH I'€0JIOTOB.
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Kak npenckasaTs?

Haiigure B Tabnuiie MeneneeBa 3J1eMEHTHI BTOPOT'O NEPUOJA U NMpeACKA-
XHUTe, KaKKUe U3 HUX OyayT 06J1a5aTh cAaMBEIMHM BRICOKMMHY 3HAUYEHUAMH II€p-
BOM SHEepPrH¥ MOHHU3AIHH ATOMOB — HHAYE M'OBOPS, KAKHE U3 3THX 3JIEMEHTOB
TpYAHEE BCETO OTJAIOT B PEAKIIUAX MIEPBEINA 3JIEKTPOH.

duacko

B 1803 r. B ofHOIl JOHAOHCKOM raseTe MoABHJIOCHL 00bABIAECHHE, OYATO B
MarasmHe TOProBIla MHHepamamu dPopcTepa MOXKHO MpUOGpeCTH HOBHIN Me-
TajJ, 6JH3KHH 10 cBoiicTBaM K maatuHe. Hago ckasaTh, 9TO B 3TO BpeMs U3
BCeX IIIeCTH MeTaJJI0B ceMeilCTBA MIAaTHHEI OblIa M3BECTHA TOJLKO caMa Ijia-
THHaA. AHrauiicKuil XxuMuK Puuaps YeHeBHKC ObLJ BO3MYINlEH M pa3Aocalio-
BaH HACTOJILKO, YTO KYIHUJ HEGOJbIN0H ofpaselr] «HOBOTO» MeTalla, YTOOLI
ny6JHYHO BhICMEATh AHOHHMHOTO XHMIKA, AKOOEI OTKDHIBIIIEro HOBLIH aJie-
MeHT. YeHeBHMKC BCKOpe COOGLIUII, UYTO B PYKaX Yy HEro BCEro-HABCETO CIJIAB
IJIATMHEI ¢ PTYThI0. OHAKO ApDYrHe XUMHKH He MOATBEePAUIH 9TOr0 BEIBOJA:
HOBBIM MeTaJ] GBI Msrde IMJIATHHBI, MIJABUJICS IPH 00jlee HU3BKOH TeMmepa-
Type, PearupoBas ¢ KOHIIEHTPMPOBAHHOM A30THOH KHCJIOTOH, He BLIAENAA
OKCHI0B a30oTa. CoeJHMHEHHe HOBOrO 3JeMEHTAa C KHCJIOPOAOM OELIO TeM-
HO-KDACHEIM (4 He YepHBIM, KaK V IJIATHHLI). YeHeBUKC, ONMPaBALIBAAICH, YT-
BepIKAaJ, YTO BCeMy BHHOM NMPHMeCH PTYTH B CILJaBe... B ueM mpHYHMHA 34-
6ayxpaenuit Yenesukca?

JIBe 4aCTHIEI

B 1945 r. auramiickuii ¢pusux Ilons Jupax mpeackasan cyijecTBoBa-
HHE YACTHUI] HeOGRIUHOTO CTPOGHMS M JAaXe N4/ UM HasBaHHe: MO3UTPOHUM
Ps. B 1951 r. 66l moJy4YeHEl IePBhI€ JOKA3ATEJLCTBA CYIIeCTBOBAHUA II0-
3UTPOHHsA. JKHBHb MO3UTPOHUA OUEHb KOPOTKA — Beero 1078 ¢, Tlosurponuit
BoccTaHaBIUBaeT KaTHOHBI Kejes3a(lll) mo »xkenesa(ll), BrIgeIAA ITOJIOMKM-
TEJIbHO 3aPAMKEeHHBIN 31eKTpoH (mo3utpon). [Io3UTpOHMI 3aMelllaeT ATOMEI
HOJA B MOJIEKYJIe H IPHUCOeJUHIET ATOM BOJOPOJA:

Ps+Iz=PsI+I; H + Ps =PsH

YTo mpeacTaBiiAeT co60il «aTOM MO3UTPOHHUA» ?

Tnasos

B nepsoM nmepuoae Tabauinbi MeHaesreeBa — aBa 2JIEMEHTA, BO BTOPOM
H TpeTbeM — IO BOCeMb, B UeTBEPTOM H IATOM — I10 16, B m1ecToM H celb-

mMoM — mo 32 ameMeHTa. YeM OGBACHUTEL CYIIECTBOBAHHE IADHEIX IEpH-
010B?
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IR BeanoMHBIH

B kakxymo rpynny Ilepuoaudeckoil cucTeMsl HaLO IIOMECTHTH BOZOpOA?
MosxeT 6biTh, B IA-rpynny — BeJb y Hero, Kak H y IIEJOYHBIX 3JIEMEHTOB,
ONMH BaJCHTHEIN 3JIEKTPOH, KOTODLII OH TepseT, Nepexois B raruon? Ho Bo-
nopox ge metana! Unu B VIIA-rpynny — BOJOPOA, KaK H 3JI€MeHThI-rajJore-
HBI, CYIlECTBYeT B BHJE€ ABYXaTOMHOrO rasa, CKJOHeH NPHHUMATL OJAUH
3JIEKTPOH M 06pa3OBLIBATH AHHOH C 3apAA0M —1, BXOAA B COCTAaB rUAPUAOB?
OZHAKO 3JIEKTPOOTPHUIATEIBHOCTb BOJOPO/A OTHIOAb HE BBIIIE 3JI€KTPOOTPH-
HaTeJbHOCTH (TOPA, HAaJ KOTOPLIM OH MOr Gbl pacmosiaraThci B Tabauie; BO-
ZOPOA CKOpee THIIMUHEIA BOCCTAHOBHUTENb, YeM THIUYHbLIA OKHCIHTEb. Tne
sxe MecTo Bogopoga B Ilepuoguueckoil cucreme?

INNEN OnekTpoHHBIE CEeKpeThI

AperJIOI‘-KOJIJIeKI.IHOHep XPaHHJ CBOH COKPOBHIIIA B HeCKOJIBKHX Ma-
JeHbKHX ceildpax, BMOHTHPOBAHHEIX B CTEHY. Ha aBepriax OmIIM HaAIHUCH,
KOTOpPEIE NOKAa3hIBAJIH, U3 KaKoro marepuana COCTOAT HaXOOIKH apxeoJjora:
[Xe]65'4f145d10, [He]2522p2 + [Arl4s23d104p?, [Kr]5s'4d10, [Kr]4d!°. Cam-
TO OH JIETKO OpHeHTHpOBaJICH B 9THX 3aragOvYHbIX CHMBOJIax, HO Korjga B KOM-
HATY OIPOHHUK BOD... PacTepABIIHNICS IPECTyTHUK He MOT MIOHATS, Il Ke Ha-

 XOJSITCA 30JI0THIe U3JEJUA JPEBHAX MACTEPOB, H HAYAAYY BCKPHLI ceitd c ca-

Moil ANUHHOU Hagnuckio. Ho TaM oKa3alnuCh TOJMBKO KyCKH YIJId. Cpaborana
cHrHamusamus, Bop 6exan, octaBmuch 6e3 fo6u19n. B kakoM u3 ceiioB OkI-
JIO 30710TO?

IR Jlerue Bogopona

MeHzgeneeBa yApydaao, UTO EPBBIH MEePHOJ ero Tabiunel OAUHOK U He
HMeeT Nepuofia- «HanapHuKka». OH CY4MTaJ, YTO B €CTECTBEHHOM CHCTEMe dre-
MEHTOB JOJKHBI 06A3aTeJbHO MPUCYTCTBOBATL «AHAJBI» IEPHUOJOB — TaK,
KaK 3TO MMeeT Mecto niad 2 u 3, 4 u 5-ro mepuogos. Ilosromy MeHzaesrees
IpEeALIOIATal, YTO AOJIKEH CYIeCTBOBATL HeKMl JerdaInii 5IeMeHT «HbI0-
TOHMI», HOKA YTO He 06HADYKeHHEIH B npupoje. OH HHEPTeH XMMHYECKH U
obnamaeT Benuuaiinieit MDPOHUKAIOIIEH CIOCOGHOCTHIO. CrnenuanbpHO AJdS
HbIOTOHHA MeHzeseeB BBeJ B Tabauny «HyjeBoil» nepuoj. Kakywo us sie-
MEHTAPHBIX YACTHI] MOYKHO GBLJIO GBI CUECTb 38 THIOTETHYECKHIl CBepXJIer-
KU 2J1eMeHT?

IUABN Ecau O5I...

Poccufickuii ¢pusuxkoxumux ko Kuposuu CHIDKHH JI0O6HJ 3a/7aBaTh
CTyZeHTaM HeOXKMAAHHEIE, YaCTO apaJOKCaIbHbIe Bompockl. M Tex, KTo ycmen-
HO CIPABJIAJCS C DTHMM XMMHUYECKHAMM 3arafKkamu, npogeccop CEIDKIH OCBO-
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002KaJT OT 3K3aMeHA ¥ CTABUJ OTVIMUHYIO OLIEHKY 10 pu3mdeckoil xumun. OauH
M3 ero BOIIPOCOB 3By4aJs Tak: «IIpeanonoxkum, 4To ajIeKTPOH B ATOMe MOXKeT
UMeTh TPH 3HAaYeHUS CIIMHOBOrO KBaHTOBOro uucna m: +1/2, 0 u —1/2. Ec-
JIM BCe OCTajJbHble KBAHTOBBLIE YWCJIA COXPAHSAIOT IPEXKHUE paspelleHHBIe
JJIs1 HUX 3HA4YEeHH s, CKOJNBKO HECIIAPDEHHBIX 3JIEKTPOHOB JOJMYKHO OLITH B aTO-
me asora? W kawroil Bupg npuodbperer Ilepuognueckas cucTeMa XUMHUYECKHUX
3JIEMEHTOB, €CJIH OCYILIeCTBUTCA MOe€ IIPEJIOJO0XKeHUe OTHOCUTEIbHO CIIMHO-
BOTO KBaHTOBOrO yucaa?» Kak oTBeTuts Ha Bonpoc npodeccopa ColpkuHa?

IAEN AxTuBHAS mapa

B koHIle nepBOro nepnoja U IOYTH B CAMOM HavaJjle BTOPOTO Neproja Ha-
XOAATCA XUMUYECKUE 3JIeMEeHTHI TeJIHH U OepuJIInii, HMeI[ue O4YeHb II0X0-
JKUe 3JeKTPOHHble Kondurypauuu: He 152 u Be 152252, Atomnl o6oux ae-
MEHTOB COJIep AT MO ITape 3JEeKTPOHOB Ha BHeIIIHe# s-op0uTaau, HO reauii u
Gepunnuii 061a8a10T COBCEM PAa3HBIMU CBOMCTBaMHU. ['enuit — camuiil nHEpPT-
HBII M3 BCeX XMMHYECKUX 3JIEMEHTOB ([0 CUX IIOp He MOJY4YeHO HU OJHOTO
ero coefMHeHuA), a Gepuinuit — Metass, o6pasyOmMUi OKCHL, THAPOKCH,
MHOTOYHCJIeHHBIE COJIM M KOMILJIEKCHBIe coefuHeHUA. [ToueMy ke aBa aie-
MeHTa CTOJIb Pa3JIMYHB! 110 CBOMCTBaM?

LRGN  «XuMHuecKHii MepTBel»

B 1894 r. arrnuiickuiit xumMuk Yunasam PaMsait OTKPBLT HOBHIH XHMMUe-
CKHUI 3JIeMeHT aproH. JTOT 6JaropoJHLIN a3 He B3aMOAeHCTBOBAJ HH C KaKH-
MH H3BECTHBIMH K TOMY BPEMEHH 3JleMeHTaMH, MOJYyYHUJI IPO3BHIIE «XUMH-
YecKHH MepTBell» W 3aJa/l XMMHUKaM HeMaJo s3arajox. B Ilepmoamueckoi
cHucTeMe MecTa JJIs Hero He ObLIO, BeIb ATOMHAA MACCA aproHa GoJbllle, YeM y
KaJufA, ¥ MeHbIle, YeM Y Kaablus. PaMaail cuuran, 4To apros ciesyeT roMec-
THTH B [leprofrdecKyIo CHCTEeMY OCJIe XJI0pa U OH JOJKeH IIPeAIeCTBOBATE
KaJIi0, HO 3T0 OblJIa TOJNBKO AOrafgKa, B TO BpeMA HUYEM KOHKDPETHBIM He IOJ-
TBepyKAeHHan. [Ipemnoxxenre PaM3as pasMecTUTh aprod ¥ OTKPBIThIE UM BCJIEL
34 9TAM 3JIeMeHTOM Jpyrue Onaropoanbie raser B VIII rpynme nonavany He
BCTPeTHJIO NOoAAepKKY MeHesieeBa — BeJb ¥ 3TUX «XUMHUYECKHX MHAUBH-
AYYMOB» He OBLJIO M3BECTHO HH 0JHOrO0 coeanHenus. Toabko B 1900 r. Pamsaii
U gpyroi anramiickuii xuMuk Tpasepc yO6euTeNbHO JOKA3AIH, UYTO aproH 1
Apyrie 6iaropofgHble rasnel 06pasylOT OTAEJLHYIO IPYIIY XMMHYECKHX 3JIe-
MEHTOB MeXJY rajIoTeHaMH U IIeJoYHBIMU MeTastamu. Kak oru ato cgenanu?

NN BaxanTsebie MecTa?

K savany XX B. nepsulit nepuos Tabannsl MeHeneeBa Bce ellfe 0CTaBaI-
cs 3aragkoii. OH BKJIIOYAJ BCETO JBa XMMHUYECKUX 3JIeMEHTA — BOZOPOJ U Te-
qui. IlockoabKY B TO BpeMs BoZopoj nomeinanu B I, a renuit — 8 VIII rpyn-
ny, ToO MeXAYy HUMH OCTABAJIOCh MHOI'0O BAKAHTHBIX MECT AJs pasMellleHHs
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HEU3BECTHHIX XHMWYECKHUX 3JieMeHTOB. [laxe camM MeHjeneeB cuuTaj, 4To
PAJOM ¢ TejIeM «I0JYKeH HaXOAUThCS TaJIOHJ] C ATOMHBIM BECOM OKOJO 3,
KOTOPHI#, BOBMOJKHO, HalifieTcA B Ipupoje». HekoTopble XMMUKH IIPOTHO3H-
pOBaJI¥ CYI[eCTBOBaHNE HOBLIX 3JIEMEHTOB, KOTODEIE JIerye yriepoia, a3oTa
M KHCJI0poAa. MOryT M CyILIeCTBOBATh XMMUYECKUE 3JEMEHThI, MECTO KOTO-
puix B [Teproguueckoil cUCTEMe — MEXKAY BOJOPOAOM M rejimeM?

IIRVA 3aramousblii BOCEMBECAT ceAbMOH

B 1870 r. JI. . MenpeseeB npeAckasa cyleCcTBOBaHMe HOBOTO XUMUYe-
CKOT0 3JIeMEeHTAa «3Kale3us» ¢ IOPAAKOBLIM HOMepoM 87, pacroJoXKeHHOrO B
IA-rpynne Ilepuoauueckoii cucTeMsl. JoJIrc aTOT 3/1eMeHT He MOTJIM HaUTH B
npupoje. Tonpko B 1929 r. XMMUKK HANIAJIU Ha CleJ «3KaUe3us», HO ero HH-
KaK He MOTJIH OTAEIWTH OT IpHUMece# APYTruX aj1eMeHTOB. OfHO oiInGo4yHOe
OTKPBITHE CJIELOBAJIO 3a APYrHM. KakK TOJBKO He Ha3LIBAJH «39Kalle3Hii»: BHD-
rHHHEeM, MOJIJaBUeM, pyccueM, anxkanuaneM... Ho Bor B 1939 r. 3a aty npob-
snemy Basanack Mapreput Ilepe, yuenuua Mapuu Crxaoposckoi-Kropu. Ona
00HaApYIKHIIA, UTO «IKaAle3Uii» POKAAETCSA B pe3yJibTaTe O-pacnajga Afep ak-
THHUSA (dsJeMeHTa, caegyoinero B Ilepuoguueckoil cucTeMe 3a pagHeM U BO3-
IJIaBJAAIOIIET0 CEMeICTBO aKTUHOHAORB). Ilepe 3aHsmack OYMCTKOM mpemapa-
TOB aKTHHUSA OT IPHUMecei, W CKOpO NPHIIeJ ycIexX: ObLI OTKPHLIT HOBHIH pa-
JIMQAKTHBHBIHA 3JIeMeHT, Ha3BaHHLIA B 4eCTh ee POAHOM cTpankl dhpanuuem Fr.

'~ Maprepur Ilepe crana nepeoit »eHiuHO# PpaHUUU, YAOCTOEHHONH 3BaHUA

axageMukxa. Mcronp3yss 3aKOHOMEPHOCTH H3MEeHEeHUs CBOMCTB 3J1eMEHTOB 110
rpymnmne Tabauusl MenaeneeBa, sanuimmmuTe GOPMYJIbl OKCHAA, THAPOKCHIA H
ruapusa GpaHIlus, ero coleil — oKcajiaTa ¥ XJOopHjia, COCTaBbTe yPABHEHHA
peakuuil B3aUMOJeCTBUA MeTaJljIa ¢ KHCJIODOAOM U BOJOH.

JI[INEN IlepramenT daroapa

3HasA 0 BLICOKHX IIEHAX Ha apXeojorMyecKue HaXOAKH, JlaH Imwoap,
BIaJenel aHTHKBApHOHi naBku B [lapuike, pemun pasborarers. OH HaHeC HA
CTapUHHEIHA NepraMeHT ¢dparMeHTH Ilepuoguyeckoil cCTeMbl XMMHUYECKHX
2JIEMEHTOB, a4 3aTeM <cocTapun» ero (o0paboras Tak, 4TOOB NPUJAATE €My
BHJ JPeBHeEeTHIIeTCKOro ManycKkpunrTa). [lonyuunocs cieaymoiee:
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IIocse aToro emy ocTaBanoch TOJIbKO HHCILEHHPOBATE HAXOAKY NepraMeH-
Ta B IIECKaX y OOHOHN M3 erHNeTCKUX MUPaMUJ B IPUACYTCTBUHU TOJIIBL aMepH-
KAHCKHUX TYPHUCTOB. JI0AD 3aABUJ, YTO UM HAlIeH BADUAHT caMOii ApeBHel
Ilepnmoguueckoil cHCTEMBI, U 3TY CEHCALIMIO OXOTHO MOAXBATHIHN GyJILBapHEIE
rasetrsl. Ho 3kchnepr, npuriaameHubiii Ha ayKIuod B Ilapuike, roe Opljia Bhi-
cTaBlleHA HAXOAKa JJmapa, cpasy ke 00bABHJ MaHYCKpHUNT rpyboit danb-
MuBKOHA. HeM PYKOBOACTBOBAJICA 3KCIEPT, AEIAA CBOE 3aKJII0UeHHE?

IGREA XumMuyeckas QMaroHajb

MoskHo 11 npeacKa3aThb CcBoOICTBa 6epmmm{ K ero COeIUHEHMNI, UCX0oaA
N3 COBOKYITHOCTH CBOHCTB aJIlOMHHHUS U €ro HpOKSBOI[HLIX?

(UM YTo mox kaaxcamu?

Ha zanucn B yqunqecuof«'I TeTpaay IIoliaja Boia, U 9YaCTh TEKCTa OnLIa
HCIIODYeHa. BoccranoBuTe MIpoIaBiine CJIOBa.

Am.ma COAEPXMT B smpe,npomuos H ‘Hem'por{os. Yucmo 3NnexKTpoHOB

B 3NEKTPOHHON! 060JI0YKe PaBHO YUCTY MPOTOHOB, 2 TAKKE PaBHO

yieMeHTa. Yucno SHEPTETHYECKHX YPORHEH OMNpeRensacTcs HOMEPOM

YHCHo BHEUIHUX 3MEKTPOHOB OIPEAE/IeTCA HOMEPOM ?

I Myssikanasaana Tabauna Heloaenmaca

AHrnniicKkuid xuMuK-aHanuTUK [[»koH Anekcaunep Peitna Huonenac B
1865 r., pacmoyo:KHUB U3BECTHREIE K TOMY BPeMeHH XMMHYeCKHe 3JIeMEeHThl B
MOPAAKe BO3PACTAHUA UX ATOMHBIX MACC, 3aMETHJ, UTO B 3TOH IOCJeLOoBAa-
TENLHOCTH KAXKIBINA BOCHMOIl 3/IeMEHT HAIOMHHAET II0 CBOMCTBAM IIEepBHI.
Tak, xymop HanmoMuHaeT @TOp, dhocdop OJIU30K IO CBOACTBAM K 430TYy, KAJTHHA
nmonoben waTpuio 1 T. . OxkraBel Hiuloneuaca TaKoBRI:

H Li Be B C N 0]
F Na Mg Al Si P S
Cl K Ca Cr Ti Mn Fe

HI:IOJIGHI[C moJsiaraji, 4YTo OTKPhIJI MY3HKaAJbHYIO T'aADMOHHMIO Cpea XUMH-
YEeCKHX 3JIEMEHTOB, 1 ITIO3TOMY Ha3BaJl CBOIO Taﬁnm.:y «3aK0OHOM OKTaB». Benb
OKTaBa — BOCbBMAadA CTYIEHb ITOCIEeNOBATEJBHOIO pAda 3BYKOB, a HbIOJIeHI[C
COIIOCTABJIAJ KAXXAbI€ BOCEMDb JJIEMEHTOB C MY3HIKaJIbHBIMH OKTaBaMH.
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B mauane mapra 1861 r. Helonenc npelcTaBHI «3aKOH OKTaB» JloHa0H-
CKOMY XHMHYeCKOMYy 06miecTBY, HO ObLI BCTpeueH genobposxkenarensro. Bo-
nee Toro, npodeccop duauxn I'. PocTep IPeRIOMNKHT PACTIOTOKATE XUMUYE-
cK@e 3JeMeHTHI B adaBATHOM MOPAIKe, [0 3ariaBHBIM OyKBaM X Ha3Ba-
Huit... OTa penauka ockopbuna Heronennca. Kakue HeZOCTATKH Ha CaMOM
HeJie IPUCYIIH 3aKOHY OKTAB?

ITMPPA VYrapaii... aaeMenT!

OnVH N3 XMMHYECKHUX 3JIEMeHTOB ObL1 BhIZeJIeH elle B XVI B. HEMELIKHIM
xuMuKoM u Metanayprom leopruycom Arpukosoii. B «ATXUMHYECKOM CJIO-
Bape» Pysnanza (1612) oH oTHeCEH K MeTajllaM 1 HadBaH «eruaiiinum, bien-
HefimMUM ¥ JellleBeiIIMM CBUHIIOM». Briors no XVIII B. JaHHBIA 3JI€MEHT
OyTalKl cO CBUHIIOM, CYpPEMO# M OJIOBOM. B Poccun ero Ha3blBajau TO «HHUM-
doit», TO «riaypois, TO «AEMOTOPTOHOM>. IIpoucxoxaeHre COBPEMEHHOTO
HA3BAHUA BIEMEHTA TOKe IOKPHITO TaiiHo#, OQHYN CUUTAIOT, YTO OHO IIPOHC-
XOIHUT OT apabCcKuX CJIOB «OM HCMAL» — [MOX0K Uil Ha cypbMmy. Jlpyrue npen-
[0JIaTAI0T, YTO HABBAHHME 3JIEMEHTa NPEBHErePMAHCKOTO IMPOMCXOMKACHHUA K
o3HauaeT «beJnlit MeTamI». TpeTbH YyTBEPXKIAIOT, YTO HA3BaHKE IPON3OILIO
OT ABYX HEMEIIKMX CJIOB — «BU3€» (¢JIyT») K «MyTEH» («PYOHHK » )}, TOCKOJIb-
Ky B HeMenkoit CakCOHMH 3JIEMEHT, O KOTODOM HJIeT pedb, H3AaBHA IoObIBa-
JIA B DyAHUKAX, DACIIOJIOXKEHHBIX CpeJii JIyroB OKpyTra IIuee6epr. JobaBum,
YTO ATOMEI 3J€MEeHTA HMeIOT dJEKTPOHHYIO KOHGUTYPAIIHIO [Xe, 4114, 5419}
6526p3. Uro aT0 32 31€MEHT?

IMPEN Crxoanko?

HaOTOHH XUMUYECKHNX 3JIeMEHTOB 0603Ha‘{3.10T TaK.
32 12 197
165 6C 79 AU

Hasosure uncio HGfITpOHOB, IIPOTOHOB 1 3JIEKTPOHOB B aToMax Kaaoro
N3 3TUX M30TOIIOB.

ITPYN HesepoarHoe 30J0TO

B XVIII B. B TpancuabBaunn u Tupose HAIILIK 30JI0TOCOAEPHKAIIYIO DY~
Iy, MPO3BaHHYIO «II1apaJOKCAlbHBIM 30JI0TOM». B 1782 r. ropHbI#l HHMXEHeD
®epen1; Mioaaep BhAEINUI U3 PYABI XPyIKoe, cepebpucTo-0esioe BEIECTBO C
MeTaLIMYeCKHM GJIeCKOM, IIOX0Kee Ha CypbMy, KOTOpOe, KaK OH mnoJjarat,
6bIJI0 HOBBIM HEM3BECTHHIM MeTayaoM. UToGH yAOCTOBEPUTHCA B CBOEM OT-
KpHEITHM, Miosep mocian npoGy Merasnna MBEICKOMY XAMHUKY-aHAJTUTHKY
Topubepuy Ynady Beprmany, KOTODBI B 3TO BpeMs OBLI TAMEJO 0oJeH.
BeprmMan Bee-TaKH ycmes IPOBECTH aHAIHUI3 IPUCIAHHOTO ofpasiua u ycTaHo-
BUTbH, 4TO OH He OTJMYAETCHA [0 XUMUYECKUM CBOHCTBAM OT CyPBMBL. OnHako
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Bckope Beprman ymep. Ilpoiio dyeTsipe roga, ¥ «apajoKcalbHOE 30JI0TO»
CHOBa 3aMHTepecoBato yueHbix. Hakonen, B 1798 r. HeMenkuit xumux Map-
tuH Knanpor Beierynun B BepnuHcKoM aKkafeMUu HayK ¢ JOKJIAJOM O CBOM-
cTBax HOBOTO 3jieMeHTa. OKa3a70Ch, UTO [0 CBOMCTBAM OH O0JIbIIIe IOXO0X HE
HA CypbMYy, a Ha cepy. Ha Bo3ayxe oH roput rosy60BaTEIM I1JIaMeHEM C 3eJe-
HO1 KaiiMoi, 06pa3ys 6eblit IBIM, YJACTUYKHN KOTOPOTO He B3aUMOJeCTBYIOT
¢ BOJ[0i1, HO PACTBOPAIOTCA B menouax. Kakoit xxke 3T0 GBLI 3J1eMeHT?

1[UM5N VpoBsens, moxypoBeHb, OpOUTAID

OHepreTuyecKHe JUATPAMMBI ATOMOB HHOTZA CDaBHUBAIOT C JIECTHUILAMU,
a ATOMHEIE OPOHTANH — ¢ KBAPTHPAMH B MHOTO3Ta>KHOM JoMe. JJIEKTDOHBI
I10 OIpeJe/IeHHBLIM IIPABHUJIAM «3aCeNIA0T» ITOT «AOM». B TakoM ciydae ¢ ueM
MOXXHO 651710 6b1 CDABHUTE 3HEPTeTUUECKUE YPOBHY U IOAYPOBHU B aTome?

10.26.

Koraa y>ke 3aaHO 3HaUeHHUE IVIABHOT'O KBAHTOBOT'O YUCJA N, OPOUTAID-
HOe KBAHTOBOE UMCJO0 [ MOXeT IPMHUMATEH Da3Hble IIeJOYNCIeHHBIe 3Ha4Ye-
HUA, HauuHaA oT 0 g0 (n — 1). Ecau 681 opbuTaNpHOE YUCJIO MOTJIO IPUHH-
MaTh MaKCHMMAaJbHOE 3HaueHWe, paBHOe n, BHelruuwii Buja Ilepmopmueckoit
cHCTeMEl naMenusca 661, Kak umenno?

JURMYAl [pyrue BApHMAHTBHI

Kaxk 65! Buirnagena Ilepuognueckasa cucTeMa XUMHYECKUX 3JI€MEHTOB, €C-
Ju OBl IIpH Mepexofe OT KAMKAOTO 3JIeMEHTa K CIEAYIOIeMY B sipe ero aToMa
npubaBIAJICA HE OfHMH IIPOTOH, 4 OHA aTh(a-4acTHIA — AP0 aTOMAa Tesiusa?

IIpuuyasl op6UTAIBHOIO YHC]IA

R4 XuMua M acTPOHOMMSA

Kaxoit 13 xMMHUYECKUX 3JIEMEHTOB cHayasia ObLI HaliieH aCTPOHOMaMH,
a yKe I03XKe ero OTKPhITHE NOATBEPAUIN XUMHUKN?

IIPA' S Heo6xoqumas mompaBka

Yro6bI IOMECTUTH 3JIeMeHT OepHUJIINN Ha OTBeJeHHOe eMy MecTO B «EcTe-
CTBEHHOM CHCTEMe XUMUUYEeCKux ajeMeHToB» (puc. 17), MenneneeBy mnpu-
HLJIOCH cyIIecTBeHHO (¢ 14 70 9, IOUTH B MOJITOpA pas3a) UCIPABUTE 3HaUEHHE
ero aToMHo# Maccel. ITouemy?

HIB{IA Camoe aApkoe BmeuyaTieHHEe

HpI/I,HYMbIBaH XUMHYEeCKHUe Ha3BaHUA, yYE€HbIE IIOpOfI OpUHUMAJIN BO
BHMMaHHe HeOOLIUYHBIE CBOICTBA HOBOTO 3JieMeHTa. akue 3ieMeHTHI noJay-
YHJIHU HA3BAHUA I10 IIBETY M 3al1aXy IIPOCTHIX BEIIECTB UJIU COE,Z[I/IHEHI/Iﬁ?
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ONBITH CHCTEMBI JJIEMEHTOBD.

OCHOBAHHOH Ha HMXb ATOMHOMD BhCh M XHMHYECKOMb CXOACTBb .

Ti=50 Z:=90 ?=180.
V=51 Nb=94 Ta=182
Cr=52 Mo=96 W =186.

Mn =55 Rh = 104,4Pt = 1974

Fe =56 Ru = 104,4 Jr = 198.
Ni=Co=159 Pd=106,60s=199.

Cu = 63,4 Ag = 108 Hg= 200
Be = 9,4Mg = 21 Zn = 65,2 Cd = 112 =
B=1 Al=274 ?=68 Ur=116 Au=197?

H=1

C=12 Si=28 ?=70 Sh=118
N=14 P=31 As=75 Sb=122 Bi=210?
O=16 S=32 Se=794 Te=128
E=19 Cl =355 Br =280 j=127

Li=tNa=23 K=39 Rb=2854 Cs=133 TI=204
Ca=10 Sr=287,6 Ba=137 Pb =207
?=15 Ce=092

dEr=56 La=91
Yt=60 Di=95
Mn = 75,6 Th = 118?

A. Meugeabenn.

Puc. 17.IlepBoHauabHBIM BADHAHT TMepropuueckoii cuctemel (1869)

INEIN «MunepaiabHble» 3J€MEHTHI

Kaxue XUMHUYeCKHe 3JeMeHTH 0053aHBI CBOMMHU HA3BAHUAMH MHUHEDA-
71aM, B KOTODBIX OHH GBLIN HaHIeHbI?

INRPA Xumua u reorpagus

Muorue nepBoOTKPEIBATETH XUMHYECKUX 3JIeMeHTOB YB€KOBEUUJH B Ha-
3BAHUAX XUMUUYECKHUX 2JIeMEeHTOB CBOH POJHEIE mecta. Kakne aTo 3JieMeHTHI?

INEEN Xumusa u MEQOJIOrus

Ckasku, JereHasl, MUdbl PA3HBIX HAPOROB Najld HMEHA HEMAJIOMY YHCIay
XEMHAUYECKUX 9J1eMeHTOB. Ha3oBHuTe 9TU 31E€MEHTEIL.
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(17N Ilonmacts B Tabauny...

Benukoii uectn AaTh CBO€ UMA HOBOMY XUMHYECKOMY 3JIEMEHTY yAOCTO-

HJIHUCH ;)‘-IeHb HEMHOT'HE y4YeHble H HCTOPHUUYEeCKUe JUUYHOCTH. Kakue ato aje-
MEHTHBI

{59 KpoccBopa «33 cumoruMan»
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IIo ropu3oHTaIN:

9. AHTIHICKOe «HEeT» WM JOIIafuHoe «moexanu!». 4. MecToNMeHHe MYKCKO-
ro pofia eJUHCTBEHHOrO YHC/IA WU AHTIUHCKOE «HeT» maobopor. 6. «O ..., ...!
Kro Te6s ycean 6ensimu KocTamu?» Ho oHo 6riBaeT TaKke 3JeKTPUIECKUM,
MATHUTHBIM H TPABUTAIMOHHBIM. 7. XMMHYeCKHHd HHAUBUAYYM, MKUJIEL
KJIETKH MeHJeJleeBCKOo#M Tabnunpl, a TaKXKe YacTh IeJ0ro. 10. Ero umeHeM
HASBIBAIOT YYEHOT0 C DA3HOCTOPOHHUMHK WHTEDEecaMHu. 12. «Kto uzer?»
[O-IATYIIAYBH, HJIH KYCOK OT JATUHCKOHU «BOJBI». 14. Kuraiickags madpusa
[0 HeJOpPA3yMeHHUIO HA3BIBAETCA TAK XK€, KaK CHCTeMa XMMHUYECKHX 3/1eMeH-
ToB, npuaymMannas JIé6epeitnepom. 16. Brisaer aTOMHBIH (M TOTJa OMAaCHEIH)
u xumuueckuii. 17. BepTuxansHas och (Ha miockocTu) no Jexapry, oHa
ske och Y. 21. BrigaeT aToMHOe, JIETKOATIETHYECKOE, ¥ Opexa, a B CTApUHY —
n y aprunnepucta. 23. Jiura Hauuit mo-coppeMeHHOMY, HJIN UN. 24, Homep
ABA, OH e «COTHeuHbI». 25. Boobuie-To AepeBo, HO IPUMEHUTE/IBHO K 1e-
n0BeKy — ob6uaHoe cioBo. 26. UHTYyHIMA U ob6oussHMe — 00a Ka4ecTBAa I0Je3-
HBEI KAK XMMHKY, Tak u ero cobake. 27. «Poxjatomue Meb» U K TOMY ke
pacmosiokeHHere B VIA-rpymmne Hepunoandeckoit cucremul. 30. Ectb TaKoit
CBUpeIbIi 3Bepb, €CTh M NTHUIA — HO BCe B AQpuKe. 32. DxaanioMUHUH, OH
sxe auemenT Jlekoka e Bya6oapana. 33. «Cepebpo M3 IJIMHBI» , MM rajutuit
6e3 «3Ka».

IIo BepTHKAIN:

1. Ecnu aTo oHa, TO y KOpabJs, a ecIM OHH — TO Ha (pepMe B KODMYIIKe.
2. YacTuna, 0603HAYAIONIAS OTPUIIAHUE IIJIIOC MECTOMMEHHEe MYXKCKOTO poja
eIMHCTBEHHOTO UUCIA M K TOMY Ke GJaropojHBIA ras. 3. Ou Moxxer JeTarb,
a MOXceT JeaTh Ha AHe npyAa. 4. DTOT MOAHBIA MOJIOJ €K HBIHN XKYDHAI CPOJ-
HY eAMHUIE 9JEKTPUUECKOr0 CONPOTUBIeHUA. 5. OH 4yBCTBYeT 60J1b U CcTpECC.
7. CaMbIii MaJIeHBKHIl «KyCOUEK» 3JJIeKTPHUUYECTBa, A IO-TPEYECKH — «iAH-
Tapb». 8. YucauTenbHOE, OT KOTOPOTro GhIBAET ABIPKA. 9. OTpes3ok BpeMeHHU
HMJIN TOPM3OHTANBLHEIH PAJ 3/IeMEHTOB B Hepuopuueckoii cucreme. 11. Ipo-
ToH, HO Ge3 3apaaa, uau eirepuit, Ho 6e3 9JIeKTPOHA U IIPOTOHA. 13. AuTH-
mosin3a, OHa e — yuepb, ypoH, yOBITOK. 15. 'naBHasA pexa MHOTHX CTpaH
EBpONEHI, a M0-CTAPOCHaBAHCKH IDOCTO ¢«PeKa». 18. C ogHOIT CTOPDOHBI, «3a-
HATHe», C APYToil CTOPOHB — npeamnpuaTue. 19. OH GbIBaeT BO BJIAXKHOM
Bosayxe u mepep riasamu. 20. KonwiMara, oHa xe — JPaHAYIeT. 22. Tlox-
MOCKOBHEIH TOpoj (pu3HKoB U Ay6oBbix pomy. 24. «Comeposbl», OHM XKe —
«xuapunl» VIIA-rpynnn Ilepuoguueckoil cUCTEMEL. 27. Boapmoit n 6Jjaro-
YCTPOEHHBIH JOM KM BeJIHKOJIETHOE XXHUJINIIE. 28. Aurauiickuit <«morac-
CHYM» HJIH TPETHH M3 IIeJOYHHIX METAJLIOB. 29. Hago sxe, mpocTas I'pasb
U B TO K€ BpeM# IeHHOoe Chiphe 414 [33] u elje MHOTO AJIA 4ero. 31. Ona ObI-
BaeT MOBapeHHAH, HOpMAJbHAas, KUCIasA, OCHOBHAM, KOMILTEKCHAA, «aTTHYe-
ckad» u jaxe... 3emJn!
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OTBETBI K I'IABE 10

10.1. Xumudeckuii aIeMEHT — 3TO OJUH ATOM HJIM UX COBOKYIHOCTD C
ONHUM U TeM e 3apaioM aapa. IIpoctoe BemiecTBo — GoOpMa CyIIeCTBOBA-
HUA KOHKPETHOI'0 XMMHYECKOro 3JIeMEHTA B TOM HJIM MHOM ATI'DEraTHOM CO-
croauud. Kax nucan [I. 1. Mengenees: «¥Yriepos ecTh 3JeMeHT, a YroJb,
rpadUT ¥ aJIMa3 CYTh TeJia IPOCThIE» .

10.2. «ITopaakoBuIf HOMEP» M «ATOMHBIH HOMED» 3JeMEHTA — CHHOHM-
MH. B Ilepuoauyeckoii cucTeMe 3J€MEHTRI PACIIONOMKEHEI B IOPALKE BO3PaC-
TaHHUA 3aPAJOB UX AJep, HAUHHadA ¢ BOAOpoJa (3apax Aapa +1 U MopaaKOBRIiH
HoMep 1, B Axpe aToMa — ofMH NpoToH). Ilockonnky Ilepuoguueckas cucre-
Ma — 3TO CHCTEMA 3JIeMEeHTOB, a He CHCTeMa aATOMOB, B HACTOsAIllee BpeMs
IPeAIOYHTAIOT UCIIOJb30BATh TEDMHUH «IOPALKOBEIN HOMED».

10.3. Ié6epeiinep yCTAHOBUJI, UTO B «TPHAJE», COCTOAIIEN N3 TPex 3Jie-
MEHTOB, 6IM3KHMX IO XHMUYECKUM CBOMCTBAM M PACIIOJIOKEHHRIX II0 BO3DPAC-
TAHWUIO UX ATOMHBIX MAcC, 3Ta XapaKTepPHCTUKA JAJA BTOPOro 3JeMeHTa OKa-
3BIBAETCA NPUMEPHO PaBHOH cpefHeapU(MMETHYECKOMY 3HAYEHHIO OT aTOM-
HBIX MacC IePBOT0 U TPEThETO 3JeMEeHTOB. JTO IIPABUJIO JeHCTBYeT JJIS «TPH-
am» JUTHII — HaTpuil — Kaaui, XJop — 6poM — HOA, KaabIuil —
CTPOHIMH — Gapuif u ap.

10.4. IBe Tabnunst — ase GopMbl u3obpaxenus [leproauyeckoii cucTe-
Mel. Tabauna ¢ BoceMBIO TpynnaMu — KOPOTKONEpHOAHAsA GopMa, TabauIa
IPOIIJIOTO BeKa, BpeMeH MeHzeneeBa. Yncio BoceMb 03HAUAET IOJHOE 3ace-
Jenue s- u p-opburtanei. JaunHonepuornas opma Ilepuommyeckoii cuc-
TEeMhl — cOBpeMeHHOe TabjuuHOe uzobpaxkenue IlepHoHuecKOro 3aKOHA.
B Heil Ka)kgasA rpynna cOAep:XUT 3JIEMEHTHl ¢ ONHOTHUIIHEIM CTPOEHUEM 3JIeK-
TPOHHOH 060/7104KM aToMOB. HKcJso 32 OTBeuaeT NOJHOMY 3aceIeHHIO 3JIeKT-
pOHAMHY $-, p-, d- ¥ f-opbuTaseit (2 + 6 + 10 + 14 = 32).

10.5. Koopaunater 4VIB B Ileproauueckoii cucrteMe 03HAYAIOT 4-# Te-
puox u VIB-rpynny, anemenT xpom; 4VIIIB2 — 4-it mepuog, VIIIB2-rpynny,
3JIeMeHT HHKesb; 6B — 6-it mepuon, I1B-rpynna, smement sonoro; 6I1B —
6-i1 nepuon, 11B-rpymnna, ajeMeHT PTYTh.

10.6. CaMule BhIcOKMe 3HAYEHHMA HEepPBOH DHEPIMM HOHU3AIMU ATOMOB
y 6epuyimnsA, ¢ IOJHOCTBIO 3ACEJEHHOH 3JeKTPOHAMH 25-OPOMTANBI0 —
[He] 2s2; y azoTa ¢ HAIIOIOBHHY 3acCe/IeHHBIMU 3JIeKTpoHaMH 2s- U 2p-op6HTa-
aamu — [He] 2522p3; v HeoHa C IOJHOCTBIO 3aceTeHHBIMHE 9JIEKTPOHAMM 28-
u 2p-op6uTtanamu — [He] 2522p8,

10.7. Metann nannaguit Pd 6611 nonyden B 1803 r. xuMuKOM YUIIbSA-

MOM ByJIIacTOHOM, KOTODBIH IPEAJIOK K/ TOProBny o6pasIibl 3TOr0 MeTajlla
AAd IPOJAXKH, ¢ TeM YTOOLI IPOBEPUTD, KAK OTHECYTCHA APYrUe XMMUKH K ero
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OTKDHITMIO M CYMEIOT JU HOATBepAuTH ero. Cpeqyu IJIATHHOBBIX MeTAJJIOB
namgaguil — caMmulfi peaKIMOHHOCIOCOOHRIA. OH B3aMMOAENCTBYET C a30T-
HoOM KMCJI0TOl cleayioUuM o6pasoM:

Pd + 4HNO, = [PA(NO,),(NO,),] + 2H,0

10.8. «ATOMBI» IO3UTPOHUA HE MMEIOT HYKJOHHOTO AApa. OHM CcOCTOAT
U3 3JIeKTPOHA € U IIO3UTPOHA e", BpamapUIEXCA BOKPYT 06Llero IeHTpa.
CTO/JIKHOBEHME IIO3UTPOHA U 9JIEKTPOHA BeJleT K AHHUTHIANMN — UX B3aHM-
HOMY YHHYTOKEHHUIO C BhIfleJleHHeM KBaHTa JHEPTUH.

10.9. B nepsoM nepHojJe MOXeT GBITh TOJbKO JBA 3J16MEHTa, ITO OTBeYa-
eT 3acesIeHHnI0 1S-TIoAypOBHA, Iie MOTYT HAXOAUTHCA TOJBKO JBa 3JIEKTPOHA.
Bo BTOPOM nepuofie UAET 3acejleHue 2s- U 2p-oxypoBHeil, B TPEThEM IlEPH-
ofe — 3s- ¥ 3p-moxypoBHeil, e MAKCUMAJIBHO MOTYT Pa3MeIaThCA BOCEMb
(2 + 6) anextponos. CienoBaTeabHO, BO BTOPOM U TPETEEM I€PHUOAAX IO BO-
ceMb 2JIEMEHTOB. B ueTBepTOM M IIATOM IIEpHOAAX 3aCEAITCA 4s-, 3d- u
4p-monypoBHHU ¥ 5s-, 4d- u 5p-moaypoBHH. UMCI0 31€KTPOHOB, KOTOPhIE MO-
I'yT GBITE 37IeCh PA3MEIIeHRl, PABHO 18 (2 + 6 + 10). CooTBeTCTBYIOLIIEE YHUCIO
snemenTtos (32) 6yzeT B 4 1 5 nepuogax TabaUIIbL MeHnpgeseeBa.

10.10. Bozopox He NPUHAAJIEKHT HU K OZHOM U3 IPyNN Hepnom»:qecxoi«i
cucTembl. Haxozach B IepBoM Iepuoje, OH ofanaeT B TOM HJIM HHOM CTeIle-
HM CBOMCTBAMU 3J1€eMeHTOB Beex rpyni oT IA o VIIA BKJIOYUTENBHO.

10.11. DiexTpoHHLIe GOPMYJIBI OTBEUAIOT ATOMAM CIeAyIOUIUX XUMMHTe-
CKUX 3IeMEeHTOB: sojoTa — [Xe]6s14f145d10, emecu yriaepoxa — [He]‘2s22p2
u repmanus — [Ar]4s23d'%4p?, cepebpa — [Kr]5s'4d!®, nannamua —
[Kr]4d1°. Kycku yris, xpaHUBUIMECA B OLHOM U3 ceiioB, coflepixaju Ipu-
Mech PeAKOro 3JIeMeHTa repMaHud.

10.12. DieMeHTOB Jerde BOAOPOAA He CyLIeCTBYeT. JJIEKTPOHHOE CTPO-
eHMe aToMa BOJOpOoJa oTBedaeT Gopmyie 1sl:n=1,1=0, m,=0,m = +1/2.
3uayeHUl IrJIaBHOTO KBAHTOBOTO YHCJA N, MEHBIINX UeM 1, He 6LIBaeT. Ta-
KuM 06pasoM, B IePBOM mepuoje (¢ n = 1) MOTyT HAXOAUTECH TOIBKO 2 xu-
MUYECKHX 3JEeMEHTa — BOXOpox u renuit. «HeloTonmii» MeHzxeneeBa — 3TO
OTKDBITBIH MO3AHee HeHTPOH, YACTHIA, BXOAALIAA B COCTAB A/l BCEX XUMHU-

1
YecKUX DIeMEeHTOB (KpoMe u3oTona Bogopoaa — nporus (H).
10.13. Azor ume GBI OAMH HecllapeHHBIN 3JIEKTPOH, & ero 3JIeKTPOHHAA

KoH(pUTypanus Ob11a 6bI TAKOM: 1332332p1. A B ITepuoaudecKkou CI/ICTSBMe cy-
111eCTBOBAJ Obl IEPBLIil IEPUOJ ¢ TDEM# IeMEHTAMH, BTOPOH M TPETHH nepH-
oanl — ¢ 12 aneMeHTaMu, YeTBEPTHIH H OATBIN — ¢ 27 3JieMeHTaMU U T. &.

10.14. V reausa mapa 2JeKTPOHOB O4eHb yCTOH4YMBA U3-3a 6JIM30CTH K
Axpy aToMa. PasbeIMHUTE MX [I0KA He YAAJI0Ch, TaK KaK fauaxaiimas aToOM-
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Hasg OpOHTaNbk HAXOAWTCA IO LIKaJe JHEPrHil CAMIIKOM AaneKko. A mapa
3JIEKTPOHOB, 3aHMMAaKIaa 25-0pouTans y GepuaaudA, 3HAUNTETLHO yAaleHa
OT AJpa ¥, KpOMe TOr0, 3KPAHMPOBAHA OT ero IPUTAXKEHNs Napoi 3JeKTpo-
HOB, Haxojsaueca Ha 1s-op6uranu. Banskoii no aHepruu K 2s-op6UTANIHN AB-

JACTCA 2p-0p61:1'ra.115, Ha KOTOPYIO JIETKO IIePeXOIUT OAVH M3 3JEeKTPOHOB
pasbeIMHEHHOU MIapHI.

10.15. K 1900 r. yKe 3HAUNTEJBHAA YacTh XMMHMKOB CUHTAJIA, UTO He
aTOMHAA MAacca, 8 MOPAAKOBBIN HOMep aJieMeHTa (Mau 3apaf AApa ero aTo-
MOB) ABJIAE€TCA OCHOROI A1 MepHOANYECKO Kiaccuuranuu. OnpeneneHue
3apAnoB AAEp MOKA34JI0, YTO MeXAY XJopoM (HoMmep 17) U xanmeM (HOoMep
19) nonxen HAXOAUTHCA IJIEMEHT C 3aPAJOM AAEP U MOPAAKOBLIM HOMEPOM
paBHEIM 18 (apron). Bmecre ¢ gpyrumMu 61aropofHLIMHE ra3aMHi aproH pacno:
naraercs B VIIIA-rpynne.

10.16. Her, mexay BogopomoM u remmem | ]
He MOJKeT ObITH JPYTUX 3JIEMEHTOB. DIeKTPOH-
Hble KOHGHUTypanuu Bogopoaa u reausa — 1sl u
1s? — MCKJIIOYAIOT MOABIEHUE MeXAy HUMH Orons | Boaayx | Conb

IPYTHX XMMHUYECKHX 3JIEMEHTOB M3-3a BO3MOMK- V Q

HOCTH COBITQJIEHUA TE€X HMJH HHBIX KBAHTOBRIX
yucea U Hapyulennsa npuHuuna [Taymu.
Bopa 3emasn | Cepa

<P
(b

10.17. ¥V ¢panumma, kax u y nesus, cy-
OIeCTBYeT NEePOKCH], UMEKIHI COCTaB Fr,0,,

O30HUJ Fr03, ruapokcusn FrOH, ruapua FrH,

©

okcanar Fr,C,0, u xmopun FrCl. Merantudue- Sororo | Cepebpo | Pryrs
cknit Fr gomkeH B3aMMOZe#fCTBOBATE C BOZOM
€O B3PRIBOM:
2Fr + 2H,0 = 2FrOH + HZT Keneso| Onoso | CauHen
U C KHCJIOPOAOM BO3/IyXa ¢ BOCILIAMEHEHHEeM M
o6pasopaHueM O30HHAA:
2Fr + 30, = 2FrQ, Mens | lenous | Vkeye

Merannuueckuii ¢pannuii — cuabHeH-
muit BocCTAHOBMTENb. B BOgHREIX pacTBopax cy- | U4 18. Anxumudeckue

II{eCTBYIOT KaTHOHEI Frt, CHMBOME

10.18. HukTo He 3HaeT, KaKk MMeHHO 0GO3HAYANTM XKpems! JIpeBHero
Erunra uspecTHble UM CeMb METAIIOB ¥ HeMeTana0B. B X—XV BB. alxuMu-
K¥ HCIIOb30BAJM B CBOMX 3AMHMCAX TOJBKO UM HU3BEeCTHhIE 3HAUYKH (pHc. 18).
Brepsrie CHMBOJIbl XHMUYECKUX JIEMEHTOR BBEJI B ynorpebieHue HIBeACKHIH
xumuk Ménc Axo6 Bepueanyc B 1814 r. Indgphul mepes cuMBOJAME — IIO-
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pANKOBEIE HOMEpA 3/1eMeHTOB OhIIN BBEeJEeHRI HAMHOTO MO3JKe. Taxkum obpa-
30M, ORLIA OMO3HAHA MOLAEIKA.

10.19. B cuay AMaroHaIbHON IEPHOAMYHOCTH OKCHA GepHIIIUA BeO 6y-
aeT 06,1aaTh BRICOKON TeMIepaTypoil IJIaBJIeHUA U He 6yner BaauMopecT-
BOBATE ¢ Boaoi. F'mapokcuy 6epunaua Be(OH), — coenunenne amdoTepHOe,
comu — cynbdaT U XJopuj GepunHusa PACTBOPAIOTCA B BOJAE, MOABEPrafAchk
cuipHOMY ruApoan3dy. C Bogoii Gepuinmii He B3aUMoOZelcTByeT, HO pearnpy-
eT ¢ pasbaBJeHHOI cepHO KHMCJIOTOL ¢ BRIJeJIeHHeM BOAopoaa.

10.20.

AToM 6pOMa COJEPXHUT B AApe 35 MPOTOHOB H 45 HEHTPOHOB. Yucno aNeKTPOHOR
B 9JIEKTPOHHOM 0GONIOYKE PaBHO YHCITY IPOTOHOB, a TAKKE PABHO MOPAIKOBOMY
HOMepy 3MeMeHTa. YHCIo FHEPreTHYECKHX YPOBHEH Olpeie/sIeTCA HOMEPOM NEpHOAA
M PaBHO 4eTRIpeM. UHCIO BHEUIHMX MEKTPOHOB ONpEC/ACTCA HOMEPOM TDYIIIEL

H paBHo T.

10.21. B cTon6Imnl TaGIMIE IOTIANHN 3IeMEeHThI, JaJeKne IO CBOACTBAM
OT TexX, KOTOphie PACTIONOKEHBl HaJl HUMHU: XPOM, TUTaH, MapraHen u xeJe-
30. B tabauie Helonenaca He GhIIO MeCT Ad Pa3sMeI[eHUsA ele He OTKDPhI-
THIX 3JE€MEHTOB, OTCYTCTBOBAJO JeJleHne 3J1eMeHTOB Ha MPyNnbl M MEePUO/LI,
[03TOMY HeNOHATEH GUBMYECKUH CMBICI PANOB U cronbmnos. TeM He MeHee
KaaccudMKanua 3JeMEeHTOB II0 OKTaBaM Huronenaca 6bLla moae3HoH, H ee
IpPMHAJI BO BHUMaHue MeHzenees.

10.22. DneMeHT-IyTaHHK — 3TO BUCMYT, JETKOIJIABKUH IHAMATHHUT-
HBIfl METALT KpacHOBATO-GeIoro 1[BeTa, MOCJeHUI 110 HOMEPY JJIEeMEHT ITe-
PHOAMYECKOH CHCTEeMBI, He 06.1a1a0Iui ecTeCTBeHHOM pajuoaKTHBHOCTLIO.
BucmyT B cBOGOLHOM BHJle BIIEDBbI€ BRIJENWJ B 1739 r. HEMeIKN# XUMUK
Woraun I'enpux IorT.

10.23. Buunay cieBa y CHMBOJA XMMHIYECKOT0 3JEMEHTa YKAa3hIBAIOT I10-
pPAIKOBBINI HOMEP 3JIeMeHTa B IMepuonuueckoii cucreMe (Z). OH paBeH 3apAnRy
Azep ero aATOMOB MJIM, HHAYE, YHMCIY IPOTOHOB B Ape U dJIEKTPOHOB B HeHT-
panpHOM aToMe. BepXHUM HMHIEKCOM CJeBa OT CHMMBOJA dJIEMEHTA yKA3RIBA-
foT MaccoBoe umeso A. PasHocTs (A — Z) paBHa YMCIy HEHTPOHOB B AJpe aTo-
Ma niaeMmenTa. Utak, B aTome cephl 16 31eKTPOHOB, a B Afipe ATOMa — 16 mpo-
ToHOB U 16 HeiiTpoHOB. B aTome yrieposa 6 371eKTPOHOB, a B €ro Anpe 6 opo-
ToHOB U 6 HeiiTpoHOB. B aTome 30710Ta 79 2/IEKTPOHOB, B €T0 Alpe 79 IpOTOHOB
u 118 HeATPOHOB.

10.24. Bro 6611 anemenT Teanyp Te, HasBaHHBIA TaK B UeCThb Hamei
IIJIaHeThl: «TeJdJayc» — JaTHHCKoe HMA IpeBHepUMCKoil 60oruHm, Mare-
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pu-3emnu. <«IlapafoxcasbHOEe B30JI0TO» OKA3AJOCH TEJIYPUAOM 30JIOTA
AuTe,. IIpu ropenun Te/1ypa IOJyYaeTCA JUOKCUA TeJLIypa TeO,, koToprtit

B3aMMOJECTBYeT CO IeJoYaMH ¢ 0o0pasoBaHHMEM COJIei-TeJJyPUTOB THIIA
Na2TeO3.

10.25. 9HepreTnyecKke ypoBHH M dHEPreTHUYECKHE NOAYPOBHH — 3TO
«BTaXKU» B MHOTOITAXKHOM JOMe, C KOTOPEIM MOXXHO CPABHUThL DHEpPreTHYe-
CKYIO AMarpaMMy aToMa.

10.26. B atom cayuae B nepBom mepuofie 65110 651 He 2, a 8 5/1eMEHTOB,
BO BTOpOM — He 8, a 18 u T. 1.

10.27. Tlpu 5ToM yCIOBHH B II€PBOM MEPHO/E OKA3AJCA OBl TOJIBKO OUH
3JIeMeHT, BO BTOPOM — 4YeThIpe U T. A.

10.28. 9710 anemenT resuit (OT rpeYECcKOro «TeJIHOC» — COJHILE), OTKDHI-

Tl actpoHomamu K. Mancemom u H. JlokbepoM, a Takke XUMHKAMH
Y. Pamzaem u I1. Knese.

10.29. lo otkpriTus Meraeneesnim Ilepuoagnueckoro sakona Gepuaanii
CUMTAJICA BJIEMEHTOM — AaHAJOTOM AJIOMHUHHUA. Ero OKCHAY MPHIMCHIBAIN
dopmyny 9,0,, a ruapokcuny — 9(OH),. MenneneeB yTBepKAaI, UTO «Be-
JIMYUHA ATOMHOI'O Beca 3jJleMeHTa HHOrAa MOJKeT OBITh MCIIpaBJieHa, 3HAA ero
aHajorumn». Pacnosoxkus 6epunnuit no Anaronanu ot aaoMuaud, Mengene-
€B A0rajaJicd, 4YTo OePHJLIHNI JOJIKEH MONACTh B OAHY TPYIINY C MarHUeM, M
HMCIIPABHJI ATOMHYIO Maccy Oepuinus ¢ 14,0 cuauana Ha 9,4, a morom Ha 9,0.

10.30. MBOrne XuMHUYeCKHE SJIEMEHTHI HA3BAHEI 110 1[BETY IPOCTHIX Be-
IIeCTB M COeqHHeHMIi: cepa S (OT MHAMHCKOTO «CHPA» — CBETJIO-3KEJITHIH
user), xyop Cl (oT rpeueckoro «xJyopoc» — 3esensiit), uox I (oT rpeueckoro
«nopec» — ¢monerorslit). Hassanue xpom Cr o6pasoBaHO OT IpedyecKoOro
«XpoMa» — OKpallleHHKIH, U3-3a Pa3HOOGPA3HON OKpPAaCKH COeJUHEHHI 3TOT0
aneMeHTa. EcTb u Apyrue «liBeTHble» HA3BAHWUA, CBA3AHHEIE CO CHEKTPAIb-
HOM XapaKTePHCTHKOH 5/JeMeHTOB (HanpuMmep, TANINH, Lesuil, mpaseogum
n ap.). Hassauusa 6pom Br u ocmuii Os PoUCXOAAT OT IpeuecKuX CJIOB «Hpo-
MOC» M «OCM€», O3HAaYaiOmIUX «3JIOBOHHE», «3alaxX»; MOHATHO, YTO UMEHHO
060HAHNE XUMHKORB BJIOXHOBHJIO UX Ha STH HA3BAHHUA.

10.31. Ouens MHOTHe 3JIEMEHTHI UMEKT HA3BAHMA, IPOHUCXOAALINE OT
coiepaKAMMNX X MHHepasnoB (6op B or «Oyprl», kpemuaHH Si oT «KpeMHA»,
Gepuinuit Be or MuHepana 6epuiia, KOTOpHIi Gojlee H3BeCTEH B BHE U3YM-

PyJa WM aKBaMapHHa, HaKOHell, JHUTHH Li oT «jauToe» — mo-rpedecku
npocTo «KameHb» M Topuit Th or «ropiiopa» — mo-mIBeACKH ToKe «Ka-
MeHb» ).

10.32. T'eorpaduueckoe NMpPoMCXOXKASHHE V CHMBOJIOB 3JI€MEHTOB HAT-
pus Na (ot «HaTpym» — umenu cosenoro osepa B Abpuke, rjae B ApeBHOCTH
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noOBIBAIN TIPUPOAHYIO COAY, kap6ouar ratpus), Meau Cu (.na'mncrﬁcoe «KYII-
pym» — Cuprum o6pa3oBaHO OT Ha3BaHUs OCTPOBA Rnn“p C ero ora'r“mgcn
MeAHEIMH TIPUUCKaMH). OJeMeHTHI rannui Ga, repomaunn Ge, cscannn;: ,
nosntonuii Po, esponuii Eu, amepunuii Am, pyTeHUH Ru, xaccuit Hs, 6epk-
mit Bk, xanudgopruit Cf, ay6umit Db u MHOrne apyrue HasBaHAI B 4YecThb
cTpaH ¥ uacTeil CBeTa, T/le dKHUJIH UX MIePBOOTKPLIBATENH, TOPOJOR U JaXKe Je-
peBeHb, Iie OHU ObLIH HalIeHsbl.

10.33. B Ilepuoguueckoii cucTeMe 3JIeMEHTOR MOXKHO HaWTH UMeHa '61‘(?-
rop u repoeB JlpepHeit I'peliiy, KOTODHIMH Ha3BaJIH BiIeMeHTbI THUTaH B1,
auobuit Nb, rantan Ta, mpomeTnii Pm, 1 CkaHAMHABCKOK 6(11‘I/IHI/I BecHHI Ba-
Haguc (sneMenT BaHajguii V), HasBaHMA ILJIAHET ConneuHoMn CI/ICT(EN;;:I (aJ1e-
MeHTHI HenTyHu# Np 4 mayronuit Pu) u umMa camoro Coanua (reaust He — ot
IPEYECKOro «TeJHoc» — COJHLE). o

10.34. Bro ragoaunuit Gd, camapuii Sm, mop“nﬁ Cm, ‘?ﬁHmT?‘H]\IZI:H Es,
depmuit Fm, mengenesnii Md, Gopuit Bh, cubopruit Sg, meiTHepuu Mt.

10.35. OTBeTHI K KPOCCBODAY.-

IIo ropu3OHTAJNH!:
2. Ho?4. Omn. 6. Ione. 7. Daement. 10. Mengenees. 12. Kga. 14. Tpu-

axa. 16. Peakrop. 17. Opaunata. 21. Axgpo. 23. OO}-I. 24. Tenuii. 2?. Oy6.
26. Hiox. 27. Xamskorensl. 30. Hocopor. 32. Tannuit. 33. ATIOMHHHUHA.

HKAJIM:
IIIOI:(fI?;a. 2 Heon. 3. Ux. 4. Om. 5. Heps. 7. 371eKTPOH. 8. Tpu. 9. Ile-

% i . 19. Tyman. 20. Puig-
noa. 11. Heitrpon. 13. Bpea. 15. [lynaii. 18. Heno 2
IB)aH. 22. INy6ma. 24. Tanorens. 27. XOpOMEHI. 28. Kammit. 29. T'auna.

31. Cous.
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METAJLTBI: CBETJIOE TEJIO, KOTOPOE KOBATh MOYXHO

«PryTh
TBepynoc:ETB HE UTO MHOe, KaK XKHUAKOe cepe0po, KOTOPOMY Ha0 BOSBPATHTD
», — CUUTANHN aNXUMHUKHU DaHH
ero cpeAHEeBeKOBbs. B
UM OBIJIO U3BECTHO TOJD A
KO CeMb METAaJIJIOB — 30JI0T
0, cepedpo, Meab
30, OJIOBO, CBHHEI[ U PTYTh. C : worzon Heom.
. Cerogusa n3 113 xuMugecKux
3 anemMeHTOB Ilepu-
: "
,qmlx\zcr]c;m JIcmc'reMLI . X. Mengeneesa 89 0THOCAT K MeTaiam ’
s N.[oﬁ.c OM(;\I(—IIOCOB OIPEAEJIAT MeTAJJIbI KAK «CBETJIOe TeJI0, KOTOPOe KO-
Bamn Mo :;c: €TaJIBl — BeIecTBa, 00JIaJaie MeTaJIMYecKUM GJre-
HYHOCTBIO, BLICOKOH 3JIEKT i
PHYECKON IIPOBOZUMOCTRIO
JIOTIPOBOAHOCTLIO. BajkHeit o
. UM NPHAIHAKOM MeTajljia ¢

YHUTAETCHA MOHHUKEe-

HHe 311 ;

€KTPOITPOBOAHOCTH NIPH HATPEBAHKMM. A CAMO CJIOBO «METAJ/», I10-BH

, -

AYMOMY, NPOUCXOAUT OT Ip
€UeCKOr0 «M
«KOMMy. €TAJUIOH», YTO 3HAYUT «IIaxTa»,

INEKTPOH B CBEPKAIOMMX OekKIaX

B 1864 %
I Mer'a.1 HeMenKun XMMUK 'eHpux Buink B 04HOM M3 OIBITOB 106aBKT
TAJIUIECKOT0 HATPHUS B COCY
I J{pioapa ¢ GecmBeTHRIM
HBIM XUAKUM aMMHaxkoMm. 11 i inrentu.
. llocnepgnuii Hememmenno m
1obpesl MHTEeHCHUB-
HO-CMHIOI OKpacKy. 3aTem , o
. XUMUK ONYCTHJI B COCYL 00
JIbIIIEE KOJIUYECT
MeTaJjlla, U HAa MOBEPXHOCT i "
U CHHEeH KUAKOCTH TIOABU %
JIack IIPOCIOKa 6poH-
30BOTI'0 IIBETA C METAJLJINYEC o
KuM 61eckom. Yepes Heko
. . TOPOE BpEMS BECh KM -
KNM aMMHaK OKpacuicsa B 6 % o
POH30BBII 11BeT. PacTtBoO
. HaTpUA B KUAK
aMMHuake obsagan mera % : -
JIMYECKON IIPOBOIMMOCTBIO
. U NapaMarHUTHBI
CBoOiCT o
BaMH. Busnne ucnapun seck amMmuak, u Ha AHEe cOoCyja HaIles BCe TO

KOJIMYECTBO HATPHSA, KOTO
, Po€e HCIIOJB30BAJ AJIA ONBITA
3yJbTaTh! onbiTa Bunna? - Ha oBweams pe-
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He6ecno-roay6oii

B 1860 r. Hemenkue ydyeHble XuMuk Pobepr ByH3eH U QHUIUK T'ycras
Kupxrod oOHADYKUJIKX B CIEKTPE COeAMHEHMH HOBOTO 3JI€MEeHTa-METAIIa
nBe HebGecHo-ronyObie MuHUM. 110 I[BeTy CIeKTPaJbHBIX JUHUH U TOJAYUYHI
HM#A 9TOT 3JemeHnT. IIpy aHaIM3e MUHepaJa MOJIYIUTa, TPOBEACHHOM BII€p-
pole emje B 1846 r. HeMeIKUM XMMHKOM K. IlnarTHepoM, OKa3ajJgoCh, 4TO
CyMMapHOe colep:KaHue BCeX XUMHYECKHX 3JIEMEHTOB COCTABJAIO TOJBKO
93% . Tonbko B 1864 r. ntanpanckuit xumuk @. [Tuzanu yCTAaHOBUI, UTO OC-
ranabHBIe 7% MACCHI MOJJIYIIMTA NPUXOAATCA Ha AOJII0 HEJAaBHO OTKPBITOTO
«HebecHo-ronyboro» merasnna. Ha camom gese 3TOT MeTasL1 C roJsiyOBIMH JIU-
HHAMH B CIEKTpe COeJUHEeHUH B CBOGOJHOM COCTOAHMM HMeeT 30JI0THC-
To-3eThIH mBer. OH JIerko IJIABUTCA: JOCTATOYHO IOAEPHKATH 3aMaAHHYIO
aAMIyJy ¢ 3TUM METAJIJIOM B JIAJOHM, KAK OH CTAHOBUTCA XHUAKUM. A Ha BO3-
AyXe MeTaJJl HeMeAJeHHO BOCIIaAMeHAETCA U Cropaet. Ero «obnienune» ¢ BO-
ol U Jaxke JILAOM IIPDHBOSUT K B3PLIBY. Kaxoit 3To MeTana?

YepHOE M KpPacHOe

Busautuiickuii umneparop Koncrantur VII Barpasopogubiii (905—
959 rr. H. 9.) J06UT cobupaTh npH ABOpe GHUIOCOGOB U ANXMMHUKOB, CJIy-
IATh UX U 3afaBaTh UM BOMPochl. OXHAMXbI HEKHI apabcKmil aNXUMHUK NPH-
Hec TPH 4YepHble MeTalJHYecKHe MJIACTMHKM U TPH cOCyAa € fecIIBETHBIMHU
MUAKOCTAMHU. 3aTeM OH IMOKAa3aj HMIIEePaTOPY Y€ThIpe OIBITa C HUMH. Bna-
wasle OB CHJIBHO HArpeJl Ha KapoBHe OJHY MJIACTHHKY, ¥ OHA NTOCJIe OXJIad1e-
HHUA CTaia PO30BO-KpacHOil. BTopyio MIaCTHHKY OH OMYCTHJ B COCYA C KHUA-
KOCTBIO, ¥ 9TA XKHAKOCTH cTana ronyboit. TpeTbio-4epHYO IIACTHHKY aJIXHU-
MUK IOI'PY3HJ B COCYH CO BTOPOi KUAKOCTHIO; JKUAKOCTh ITpHoOpesia MHTEH-
CUBHO-CHHMI I[BET, a INIACTHHKA CTAja PO30BO-KPacHOM. JTa e IJIaCTHHKA
B COCYZE C TpeTheil dKUAKOCTLIO IIOKPHIIAch MYy3hIPhKAMH rada. AIXVUMHUK TIO-
IpocHJI TIpUBecTH GPOAAUYIo co6aKy M, BHIHYB TPETHIO IIACTHHKY C Iy3BIPB-
KaMM U3 COCYAa, Jaj JU3HYTh ee cobake, KOTOpad TYT e yIaja 3aMepTBO.
«3HaeT 1 UMIIEPATOP, U3 KAKOTr0 MeTaJslja CAeJaHbl 9TH TPU MJIACTAHKH? » —
CIIPOCHJ ANXUMMK, HO KOHCTAHTUH B OTBET TOJBKO MOKadal ronosoii. Uro

5Ke 9T0 3a MeTasa?

OnHO M3 cBOMCTB cepeGpa

B IV B. 10 H. 2. Boiicka Aynekcanapa MakeJOHCKOr0 BTOPTJIUCE B Hnguro.
Ha Geperax pexu HMHZ B BoMCKAaX Paspasuyiach STUAEMUS KeJyLOHTHO-KH-
meuHbIX 3a60JeBaHMH, KOTOpasd, KaK HM CTPAHHO, He 3aTPOHYJIA HU OJHOIO
poeHaua bHEMKa. OKAa3a70Ch, UTO IIPOCThIE€ BOMHEI IOJIb30BANNCH 0JIOBAHHON
TIOCY/ZOM, & UX KOMaHANUDBI — cepebpsauoit. Torga u BCOOMHMJIN, 4TO NEPCUA-
cxuii naps Kup II Beruxuii (VI B. 10 H. 3.) BO BpeMs BOEHHBIX IIOXOAOB IIPH-
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Ka3blBaJl XPAHMUTH IIMTHEBYIO BOAY TOJNBKO B ceperHHbe cocygax. Mmuoro
II03Ke PUMCKHEe JIeTMOHEePhI CTAJIM HOCHUTLH NaHIAPH, HAKOJIEHHUKH U IIOHO-

KM, U3TOTOBJIEHHBIEe U3 cepebpa. [ToueMy 5TOT MeTaJlJl OAB3OBAJICH TAKOIL
NONYJIAPHOCTLIO?

YepHbie, I{BETHBIE... MAJbBIE

MHuoroyncneHnble H3BECTHRIE JNIOJAM METAJIB XMMHKH JeJIAT Ha YeThl-
pe TUIa B COOTBETCTBUY C 3I€KTPOHHBIM CTPOEHHMEM: S-METAJLIIHI (1eJIOYHEIE,
1eN0YHO3eMebHEIE, MArHU# U Gepuinnii), p-merannsl (AIIOMHHMI, ra-
JIWii, MHAWH, TaNIui, 010BO, CBUHEN, CypbMa, BUCMYT, NONOHMIA), d- U f-Me-
TaIbl (KOTOPHIe MHOTAA O0beIMHAIOT TEPMUHOM «IIePEXOLHBIE MeTaJLIhI» ).
A KaKVe MeTaJlJIhl OTHOCATCSA K YEPHBIM, [IBETHRIM ¥ MATBIM?

Pazauuue ecTh

B oanoM u3 TexHHMUeCcKHX KoJuleAxkell JIOHIOHA BO BpeMs KOHKYPCHOTO
9K3aMeHa Ha NONKHOCTB JIab0paHTa NpeTeHAeHTAM IPEAJI0KIIN, IOIb3YACh
XMMHYECKUMH METOAAMH, OTINYHUTH APYT OT APYra BHEIIHE OYeHDb IMOXOKUe
IIACTMHKY U3 GepUILINA U MArHUA. ['DAHYJIIEI 9TUX METAJIOB JeTKO CrOpPay
Ha BO3/lyXe, pearMpoBalu ¢ pa3baBleHHHIMH KHCJIOTAMHM — CepHOMH, coJA-
HOi, a30THOH. IToGeauTeneM KOHKYPCA OKA3ANCA TOT U3 COMCKATENEH TOMK-
HOCTH, KOTOPBIX UCIOJB30BAN JJIA BHIIOJHEHUS 3af4HNA KOHLEHTPHUPOBAH-

HEI# PACTBOD I1e04H U HTOPOBOLOPOAHYIO KUcoTY. IToueMy on BHIGpan atu
peareHTBI?

JKypraauer ne omubes

B ouepke 0 HOBBIX TOCTHMXEHMAX KOCMUYECKOI TeXHONOTHH MeJbKHYJIA
dpaza 06 MCIONB30BAHMM B KOHCTPYKLIMH CONHEYHBIX GaTapeil «OpraHude-
CKHX» METAJJI0B. Pa3dBe TaKkue MeTAJIH CYINECTBYIOT?

YTpauennslil 1 06peTeHHBIl BHOBS

JtoT mMeTann GLT U3BecTeH AaBHO. OH BXOMUI B COCTAB JATYHH, IIpoua-
BOJICTBO KOTOPOM B ApeBHEeM MHUpe GBLIO JOBOJBHO PACIPOCTPAHEHHDBIM, TAK
4TO CBeAeHHUs 06 aToM BocxoaAT K II B. 1o H. 3. IToToM U 1aTyHB, ¥ caM Me-
Tans 6ulu Haforo 3a6uITe. EBpona BHOBB y3HaZa O HEX TONBKO B cpenHUe
Beka. B couunenuax spaua n xumuka Teodpacra Ilapanensca, OTHOCAIIMX-
ca K 1528 r., HMeeTcA 3amMChH O TOM, YTO NPUBE3eHHEIH M3 APYTUX CTpaH
«HeKOBKHH METaJLJI COAeP:KUT 6ObIIIOe KOTMYECTBO PTYTH, 6arogaps yemy
JIeTKO MpeBpaItaeTcs B JKAAKOCTb» . MeTaJll, 0 KOTOPOM MAeT peyh, BIlepBhIe
B EBpone moapo6uo ommcan B 1721 r. cakcoHeKMit MeTaJJIypr U XUMHUK
Horann ®puapux I'enxens, yumreas M. B. Jlomomocosa. ITapir merauna
BOCIJIAM@HANUCE HA BO3AYxe ¢ o6pasoBanueM rycroro Genoro germa. Harpe-
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Thlif 4yTh BhIIe 100 °C MeTaJJI CTAHOBHMJICA OYeHb KOBKMM U TATYyIUM, & IpH
GoJlee BLICOKOI TeMIlepaType Aejlajca XPYIKHUM U JIeTKO PACTUPAJICA B TIOPO-
mok. MeTaJ1 pearupoBajl CO BCeMHA KUCIOTAMH-HEOKHUCIUTEAMM, [1e104a-
MH B BOAHOM DACTBODE M aMMMAKOM, BCAKMIA pa3 BBIEJAA BOLOPOA. Kaxoii

JKe 3TO MeTasi?

KTo nepsBbiii

B BoJe pacTBOpPeHHl JBe COJIM: XJIOPHA Meau CuCl, u xyopua IUHKA
ZnCl,, mpuyeM KOHIeHTPalW Kaxxoil conm paBHa 1 MOIb/I1, & Temnepa'ry;
pa 25 °C. CranzapTHEIE OKHCIHUTEIbHO-BOCCTAHOBUTEIBHEIE OTEHIIMAIILI ¢
KaTHOHOB M AHMOHOB MMEIOT cJeAYIolue 3HAYeHUA: (p°(Cu2+/ Cu) = +0,34 B,
(p°(Zn2+/Zn) =-0,76 B, ¢°(Cl,/Cl") = +1,36 B. Kakoit meTas 1Ipu 9J1eKTPO-
JM3e JAHHOTO PAcTBOPA BHIJENMTCA HA KATOAE IEePBEIM U IPK KAKOM HamlpA-
sxeHuu?

BRI Peuentsi apa6cKuX aJIXHMHKOB

B coumBeHMAX PHMMCKOrO Bpaya M AaJXMMHKAa ﬂnocxogrma ITepapusa
{I B. H. 3.), a Takxke B KHUre «CTyneHp Myapena», OTHOCHII.(eIfICHU K 1020 r. u
HAOMCAHHON HeM3BeCTHHIM apaGCKUM AJIXMMHKOM, MOXHO HAUTH CJIeAyIo-
WUf peLenT IOJy4eHUA KPACHOTO M IKEJTOT0 OKCHAA OXHOrO M3 MeTaJJIOB
(M). «Hazo B3ATH HEMHOT'O IPUPOJHOTO KHUAKOTO cepeGpa, HAJIUTH €r0 B I'OP-
HIOK ¥ IIOCTABHTH HA OUeHb CJIalhIfl OrOHbL TAK, YTOGEI MOKHO GRUIO KAacaThCH
ropmka pykamu. HarpesaTh ropuiok ciefyeT 4eThipe JHA M YeThipe HOWH, a
aaTeM OTBOPOTHTE ero. Juakoe cepeGpo HaleJ0 IPEeBPATUTCA B KpacHbI} no-
DOILOK, MATKKH Ha Oynb. Ecu HarpeBaTh TOPIIOK CHIIbHEe, TO KPACHAIM [I0-
POIIIOK CTAHeT KeATEIM» . J{eJTEIA MOPOIIOK — OKCHA TOTO oicevcoc'raBa MO —
BRIZEJIAJICA M3 BOJHOTO PACTBOpA HUTpATa MeTajna M mopn peficTBUEM IIEJIO-
yu. O KaKoM MeTaJIJIe 11JIa peYb B COUMHEHHAX JPEeBHUX MyZapenoB?

iIENEN Beazamurabiin

B 1845 r. dpannysckuit xumuk Anpu Cent-Kiep JleBuine nony4ns ce-
pe6GPUCTBI MeTaJJ, BOCCTAHABIMBASA HATPHEM KOMIJIEKCHYIO COJIb — TeTpa-
xJnopomerasuiaT HaTpua. 06 sToM y3HAN NIEeMAHHUK HanoneOHaUBOHanapTa —
Hamoneon III. HecMoTpsa Ha BHICOKYIO IleHY MeTalljla, KOTOPBIX ORI ZOPOXKE
soyoTa ¥ cepebpa, OH 3aKa3aj] XMMUKY HaTPYAHMKH M KACKHM M3 «HOBOTO Cé-
pebpa» Auda rBapAeiles cBoei JIMYHOII oxpaHbl. BoJIbp1IOro KOJMNYECTBA Me-
raja B 1a60paTOPHBIX YCAOBHAX IOJYYHTE He YAAJIOCH, €r0 XBATHUIIO TOJIIB-
KO HA JeCATh Kupac u 6poms AndA rpapuHu — GaBOPUTKH Hanoneora III.
C 6pomibio MPOM3OILIA 3arafo4YHad UCTOPHUA. Kro-To mocoseroBas rpadguHe
yBenuuuTh GaecK GpolM myTeM aMajJbraMHUpPOBAHUA. 310 Zeso MOPYUYHUIH
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IOBEJIUPY, HHUYEro He 3HABIIEMY O HOBOM Meraiane. Korga o morpysun
6portis B pacTBOp HUTPATA PTYTH, Ha €e TIOBEPXHOCTH 06pa30BaIachk aMasbra-
Ma — CILJIaB PTYTHU C MeTAJJIOM. 3aTeM GpOINb NOJOXKUIH HA YepPHYIO Hymary
H C H3YMJIEHHEM YyBUJAENM, KAK OHA CTANa MOKPBIBATHCA OEJBIMH XJIOOBAMU
KaKOro-TO BEIeCTBa, ¥ BCKOpPe OpOIlL IpeBPaTHNACHL B CepOBATO-0eIBIH Ho-
pormiok. OTuagauUio rpadMHU He OBLIIO Opejea, a I0BeJUp faxe 3abonein. UYro
3a yygo-metanna noayuui Cenr-Knep Hesunnan?

IBNPA 3exenas BeTka

B 1861 r. aurauiickuii dusux Yuasam Kpyke, npoBogsa crneKkTpaibHBIH
aHAJIU3 OTXOAOB CEPHOKUCJIOTHOIO IPOHU3BOACTBA, HANNEJ B CIIEKTDE HOBYIO
JHHUIO 3eJIeHOr0 IBeTa, KOTOpas He MOIVIA IIPHHALJIEXKAThL HU OLHOMY H3-
BECTHOMY XHMHYECKOMY 3jieMeHTYy. HoBuIH ajlemeHT, MeTanya (0603HAUHM
ero M), nonyuus HasBaHHE, KOTOPOE B IIEPEBOJIE C 'PEUECKOr0 O3HAUAJIO «MO-
Jojas 3ejeHas BeTBb». B ToM ke roay dpannyackmii xumuk Kiaog Orioer
Jlamu nonyumna u cam Metann M, KoTopslil oKkazajcsa Gesoro mseta ¢ roaybo-
BATHIM OTTEHKOM, IOXO0XKHM Ha CBUHEIL, HO emle 6omee markum. Ha Bosgyxe
MeTasL1 OBICTPO OKHCJAJICA M TEMHEJI, IOKPLIBAACE YEPHOH KOPKOIi OKcHIa
cocrtaBa M,0. C Bomoit 3TOT OKCHJ pearHpyeT, IpeBpalaich B CHIBHOE OCHO-
Banne MOH. Bozxa Ha MeTann He aeiicTBOBaJa, a30THASA U CEPHASA KUCJIOTHI
JIETKO pearupoBali C HUM, a COJSTHAA KHC/OTA 00PA30BLEIBAJIA HA €TI0 TIOBEPX-
HOCTH CJOH MaJopacTBOpHMoOro xjopuzaa. Kaxoil mertann oTkpeinu Kpykc
u Jlamu?

IR BN Meranasl B «IocHexax»

B 1743 r. poccuiickuit yuenrit M. B. JIoMoHOCOB 0GHapy:KHJI, YTO XO-
JIOJHAA KOHIEHTPUPOBAHHAS a30THAA KHCJIOTA JUIIAET 3KeJe30 CIIoCOGHOCTH
K B3aMMOJeHcTBUIO ¢ Pa30aBJIeHHBIMH KHCJIOTAMH, T, €. «IIACCHBHDYET» Me-
Taqn. Bonee meranbHO 3T0 ABNenue B 1836 r. usyunua aHrnAMicKHUE XUMHK
Maiika ®apageii. B uem ero npuuuna?

IRNEN Onun U3 caMbIX APEeBHHX

Msarkuii, oueHE TAMKENBIH MeTaLN (Ja4UM €My CHMBOJ M) JIIOAH ITHPOKO
MCIIOJNIB30BAJIM ellle [0 Hallleld opbl. B cpefHEBEKOBLE caMAas U3BECTHAS TIODh-
ma Benenun, coeqxuaensas ¢«Moctom B3goxoB» ¢ JIBOPIIOM Aoskeill, MeJIa Ha-
BepXy KaMephl oA caMoil Kpeilieil, cIeJaHHOM M3 3TOr0 MeTanjaa. SUMOH
37eck OBIJIO HEBBLIHOCHMO XOJIOAHO, & JIETOM Y3HHMKH U3HBIRAIM OT Aapbl U
IyxoTbl. TeMHO-KODUYHEBBIH OKCHA AAHHOIO MeTasjd, HMEM Ui cOoCTaB
MO,, npu neficTBUM KOHUEHTPUPOBAHHON COJIAHON KHCJIOTHI BBLAE/ISET U3

Hee XJIOp, & IIPH PACTHPAHHH C CEPOM BHIBLIBAET €€ BocIiLiaMeHeHHe. CHIBHO
oxnaxaennaa cmecs MO, u HCl npeBpamiaeTca B TSMKENYIO HKEITYIO KHUJ-
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kocTs MCl, IBIMAIIYIO HA BO3AYXE. JNlo6aBnenue K 3TON KHUAKOCTH HECKOJ
KHX KaIelb BOALI BHI3BLIBAET BhlAeneHUe Xaopa. OKCHL MO,, nosyyaercst U3

OKCHJIA (MIZIMIV)O 4» UMEIOIIETO KpacHBIH I[BET, 0] AeHCTBHEM KOHIEHTPH-

poBaHHO a30THOH KucaoThl. HasoBuTe MeTann M.

IR EN Ilapuua saedoB

CymecTByeT HeKHil cepeOpHuCTO-0eIBIH METAJL, TYTONNABKHIL, JIeTKUH,
cTOMKHKI HA BO3AyXe M B MOPCKOH Bozie. Ero HaspaHHe CBA3AHO C MMEHEM Ia-
puIbl 3Jb(OB H3 CTADHHHBEIX FEéPMAHCKHX CKa30K. OH ILJacTUYEH, XODOIIOo
IOABEPraeTcsA KOBKE, IPOKATKE B JMCTHI U iaxke B QOJLLY. IIpuMecH KUCIOPO-
1a, 430Ta, YrJIepOoAa U BOZOPOAA AEAI0T MEeTaJll XPYIKNM, JIHIIAT ero maac-
THYHOCTH, & 380THO CHHKAIOT er0 XMMHUYECKYIO aKTHBHOCTE. B quc'ruom BHJE
MeTaJLI pearupyeT ¢ GTOPOBOAOPOAHOMN U (TIPH HATPEBAHUM) C COJIAHOM KHMCJIO-
Toil, 06pasys (uoseToBbie pacTBOPHL. CTPYXKKa METAIA crocoOHa 3aropaTbcsa
OT CIIMYKH, & IIOPOIIOK €0 BCIILIXUBAET OT UCKPEI M IIAMEHH. B neineBngHOM
COCTOSTHHH MeTaJL1 Ha BO3AYXe MOMET Jake B30PBATHCA M IPEBPAINAETCA IIPH
aTOM B AHOKCHZ. B mpucyTCTBMM OKHciuTejeld (Hampumep, HUTpaTa KaJIus)
MeTaJLI pearupyeT ¢ PACIIABAMH IeI04el. Kaxoii aTo metana?

RN YeMnuoH nceBIOHUMOR

Anaxumuiky XIV B. onuchIBaJIM OJHH METAJJ] KakK «jeryaimuii, O0maex-
Heitmumit u gemeseiimuii ceuHen» . Ha caMoM fiesie MeTal HMeJ KpacHOBATO-
GesbIi I[BET U HEBLICOKYIO TEMIIePATY DY IJIABJIeHUA, OH ObLJI XPYHOK H JIETKO
HCTUPAJICA B IIOPOLIOK. OTOT METAN JHAMATHUTEH U JOBOJBHO TAKEI (nnog-
HOCTBL 9,79 P/CM3), XOTS ¥ Jlerde CBUHILA, HMEIOIero IIOTHOCTS 1 1:34 r/cm®.
OH — nocnexHuil HepaguoaKTHBHbIA Merann B IlepuoauueckoM CHCTEN‘I‘e
. A. Meugeneepa. Ilpu 06LIUHOII TeMIIEPATYPE METANJI Ha BO3AyXe YCTOH-
9MB, HO BLICOKAS TEMIIEPaTypa BbI3LIBAET €ro BOCIIAMEHEHHE. OH ropur CH-
HeBATHLIM IIIaMeHeM, o6pasys xentwiil okcun M,0;. C xI0poM MeTas co-
eJMHAETCA CO BCIBIIIKOM, IpeBpaIasck B TPUXJIODHT MCl,, a a30THaA KHC-
JIOTA JErKo IepeBOJHUT €ro B HUTPAT COCTaBa M(NO),. Merann Ha3bIBAJIH
[O-pasHOMY: CBHHIIOBOM 30J101, rJaypoi, 6ebIM MapRaBIfTOM, IeMOropro-
HOM H JpYTHMH CTOJIb e 3K30THUECKUMHU HMEHaMH. Kaxoii 570 MeTasi?

MsrKoe M JKecTKoe

Ha BBICTaBKE B OABWJILOHE METAJJIYPIHH MMOCETUTEJISAM AEeMOHCTPUDOBA-
JIM IBe TOHKHe cepeOGpucro-6ebie IVIACTHHKH U3 XpOMa. Onna e cmﬁanacsu,
a gpyras Oblia MJACTH4YHA, KAK Pe3nHA. Ho ogHamabl, BO BpeMs O4epeIHOU
PKCKYpPCHUH He YAAJOCh COTHYTh HH Ty HH ADYTYIO IIACTHHKY: obe cranu
TBepABIMH. UTO € IPOHIONLIO?
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IRREN PassHouserHslit

Cepebpucro-Gennlit MeTann OTAMYaeTCH TYTrOILJIaBKOCTHIO0. KHCIOTHI-
OKMCIHTENIN Ha XOJO0AY IACCUBUDYIOT, 8 IPU HATPEBAHUM IIePEBOAAT €r0 B
pacTBOD, HalpuMep, B BUJE HUTPATA M(N03)3. C KUCJI0TaMH-HEOKUCIUTEIIA-
MU METAaJL pearupyer ¢ BhIAEJeHMEM BOZODOJA U 00pAa30BAHUEM IeKcAaaKBa-

2+ N
xkatuoHoB [M(H,0),]“", mpugaromux pactsopy roay6oii user. Ha BO3AyXe
STOT PACTBOP OBICTPO CTAHOBMTCA 3eJIeHBIM M3-3a OKMCJIeHUA. MeTaswt pearu-
PYeT ¢ paciIaBoM rHAPOKCHA KAl B IPUCYTCTBHM OKHUCIINTEIel ¢ 06paso-
BaHHEM COeJWHEHWH XKeJTOTO I[BeTd, UMEIOIMX COCTAB K,MO 4 Kakoit ato
meTtann?

IRMEA Marmesmit yau maaraauii?

B 1774 r. mBeackomy xumuky IOxany Tany ymamocs DOMYyYUTE KOPOJIEK
MeTaJllla IPOKAINBAHNEM CMECH ero AMOKCH A (IIPHPOLHOTO MUHEpAaIa) ¢ yr-
neM. Meraun okasasnca XUMU4eCKH 6oJlee AKTHBHBIM, UeM IUHK, ¥ pasjaraj
KHMIAMYIO BOAY C BBIAeJIEHNEM BOAOPOJa M 00pasoBaHMEM T'MADOKCHAA Me-
rasna(ll). IpaBaa, 3TOT THAPOKCHA TYT e OKUCIAICH KHCJIOPOAOM BO3AyXa
A0 IPOAYKTA KOPUYHEBOTrO 1BeTa. MeTasa pearnpoBal ¢ KUCJIOTAMH-HEOKHUC-
JIATEAMY, & XOJOAHAA a30THAA KUCJIOTA IACCMBHDOBAJIA ero IIOBEPXHOCTD.
choPe OB1710 yCTAaHOBJIEHO, YTO JMOKCHL METALIA pearmpyer ¢ COJISTHON KuC-
JIOTOH, BBIAENAHA Xa0p. Kakoit merann moxyumn Tau?

INWIN OH mHe cTan HM HILMEHHEM, HU JIBHEM

B 1846 r. poceuiickuii XuUMUK Hocud Pynonsgposuu Tepmann coobuiut
06 OTKDEITHH HOBOTO 3JIeMEHTa — MeTa/Lla «MIbMEeHNHA» — B MUHepaJie UJb-
MeHuTte. Yepes 30 ner apyroi poccuitickuit xumuk CTAHUCIAR Kepn ussec-
THJI 00 OTKDPBITHH HOBOTO METAJLTA «I3IBUA», [IOXO0XKETO IO CROMCTEAM HA Me-
rann l'epmanna. B Banaguoit Erpone atu coo0mieHn A GBI IPOUTHOPHPORBA-
Hbl BCEMM YYEHBIMH-XHMHKAMH, U BIOCJIEACTBHM OH OBLI OTKDBHIT CHOBA
Banrsrepom Hoamaxom u Maoit Takke.

HoBriit MmeTann, Taxensiit u TYTOIJIABKUH, BHeHIHe HbIJI MOXO0XK Ha I171a-
TuHy. Ha Hero He feiicTBOBaNM KHCIOTH (KpoMe 430THOI), HO OH XMMUYECKH
pac;rnopanca B IepOKCH/E BOAOPOAA. 3ar0pasAck Ha BO3AYXeE, IIOPOIIKO0GDas-
HbIM MeTaJlJI IPEeBpAIaJICA B JIETYUYUM OKCHUJ COCTABA M,0,. Kaxkoii aTo me-
Tanan?

IR PeifTHHT MeTannoB

Kakue Merannsl caMble pacnpocTpaHeHHBIE Ha Bemie u BXOJAT B IIEep-
BYIO IATEPKY 3JIEMEHTOB? B IIEDRYIO AECATKY?
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IEWPA «ApomaTHBIH»

3ToT cepeGpUCTO-GeIBIi METAN — caMBIi TAMXKeIblil U3 BCeX: ecau Ol
yAAT0Ch JOCTATH IOJYJIUTPOBYI0 GAHKY ¢ MOPOIIKOM 3TOTO MeTajja (3aMe-
THM, BeCbMa PeJKOT0 1 JOPOTOoro), To OHa Becuja Okl 6oabmre, yem 10-1uTpo-
Boe Befipo ¢ Bojgoit. [Topoiiok aToro metansia Ha BO3JyXe Cropaer, peBpala-
ACh B JIETKOILIABKMIL U JIeTyuuil TeTPAOKCH] ¢ OTBPATHTEILHEIM 3anaxoM. To
e coeJMHeHUe IIOAydYdeTcA IPM DeaKkIUuAX MeTajla ¢ KHCJIOTAMU-OKUCIHU-
renamu. Kakoii e ato MeTasa?

A2 Metana Penesa

B 1925 r. anranmitckuit XxuMuk M. PeHeil IpUTroTOBUJI CILJIAB MeTAJLIa C
aJIOMUHUEM, B3AB 004 KOMIIOHEHTA B 3KBUMOJIAPHKIX KOJYecTBaxX (PaBHBIX
1o 4ucay Mojeii). 3aTeM, M3MeJbYMB CIIAB, OH 00paGorTan ero MabHTKOM
pacrBopa menoun. [lonyduincsa yepHHit TOPOIKOOGPa3HEI METaIINYECK Uit
mopomoK, PeHell IPOMEII ero BOAOH M OCTABMJ CYLIMTH Ha CTOJe, & caM
yutes obenars. Bepuysmuch ua Kade mosxe, ueM 06RIYHO, XUMHUK OGHADY-
JKWJI, UTO Bes jaGopaTopusa B JRIMY — 3aropesics AepeBAHHHIN Jabopatop-
HEIH CTOJI, KAK pPa3 B TOM MecTe, I'le OH OCTABHJ GUIBTPOBAIbHYI0 Oymary
C YePHBIM NOPOHIKOM. YUTO 2Ke IpoU301LIo?

IBRZN Cocenn

ATH MeTaNabl — 3JieMeHTEHI-cocefu o Ilepuoamueckoil cucremMe XHMU-
yeckux aaeMenToB JI. 1. MeuaeneeBa. B cBO60JHOM COCTOAHUM OHU JOBOJIB-
HO CXOXKH MeX Iy cofoil, HO KaK TOJBKO Deub ujeT 00 UX CoeJUHEHNAX, cpa-
3y saMeTHBI pasiauuua. C MOHOOKCHAOM yriepofa oba amemeHTa 00pas3yror
KapOOHUIbHEIE KOMILJIEKCHI, HO PABHOTO COCTAaBA. ¥ OXZHOTO U3 3JIEeMEHTOB
IUADOKCHJ PO3OBOTO 1[BeTa, y BTOporo — sbiaouno-zenenoro. OfuH u3 aie-
MEHTOB IpeANOYUTAeT IPUHUMATE B COEAMHEHUAX CTelleHb OKUCIeHud +l1I,
a Bropoit +III... Kakue 370 MeTamabl?

IR 5N Kaxk pemrero...

KsaplieByo Konfy HAIOJHWIN BOJOPOAOM M 3aKPBLTH METAJJINYECKOMH
KDBIIIKOMH, a MOTOM CTaJu HarpeBaTh. CKOpO OOGHADYXHJIOCH, YTO METAJLI
KDBIIIKY IPONYCKAaeT BOAOPOJ HapyKy. CHOBA HAITOJHUIN KOJIGY BOZOPOAOM
¥ BBeJIM B Hee KyOMK M3 MeTaJlsla, 4 TOPJOBMHY COEJUHMJIN ¢ MAHOMETPOM.
JlaBieHue BOJOPOAA HAUAJIO CHUIKATHCH, & METALIMIECKHI KyOUK BCITyqMI-
¢d U pacTpeckasca. ¥V auBuTeabHb MeTasn! Ero cons (1uxa0puj) ZOBOJIBHO
YaCTO HCIOJB3YIOT B FA30aHATM3ATOPAX, PEATHPYIOMIMX HA MOHOOKCH] yIIe-
pona: B mpucyrcerBuu CO ykasaHHaA COJNb YepHEET M3-34 BRIJEIEHUA MeTaJ-
aa. Kakoii ato metann?
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1AW W Yyneca «uepHH»

Hemenkuit xumuk Horauu I[é6epeitnep B
1823 r. cayyaiiHO OGHADYIKHMJI, UTO TOHYAM-
mui 4epHBLIH HOpOIIOK («dYepHb») 3TOro Me-
Tajljla cIioco0CTBYeT BO3TOPAHUIO BOAOPOJA HA
BO3AyXxe 0e3 BCAKHX CHHYEK, H CKOHCTPYHPO-
BaJi ipubop — «oruuBo Jlg6epeiinepas (puc. 19).
Anrnuiickuii XuMuK IaMoHa [9BU, nIeMsaH-
HUK 3HameHuToro I'embpu IsBu, ToKe 3aHU-
MajIci M3YUYEeHUEeM <«YepHU» M JasKe OTKPBLI
pPEeaKIINI0 KATATUTHUECKOI'0 OKUCJIEHU A ITHIIO-
BOTO CIIMPTA OO0 YKCYCHOH KHCJOTBHI € IIO-
MOIIBIO 3TOro mopommka. Kaxkoit merann o6pa-
30BLIBAJI «YEPHb» 7

IIWYR «CepeOpumio»

Tak mpes3puTeNbHO Ha3bIBaJIU B McOAaHUM 3TOT GJArOPOAHBIA METAJLI,
KOTOpHIA OBLI MOX0K Ha cepebpo, HO He obsafaj MOJe3HBIMH CBOMCTBAMMN
TocJiefHEro — JerKOMJIaBKOCTHIO U KOBKOCTHIO. Ha aToT MeTaun He meiicTBo-
BAJIM HU a30THAaf, HU CeDHas KHUCJOTHI, Ja’ke KOHIEHTPHPOBAHHBIE W IPH
narpepanuu. OH DoJJaBaJIcs TOJBKO PEaKIIUU ¢ IlapcKoit Boaroii. Kakoil ke
3To Metayn?

Puc. 19. Orauso JIé6epeituepa

IR LN OnacuHblii MeTasa

CymiecTByeT MeTaj, OT KOTOPOTO CTOHT AEPKATHCH MONAJbBIIE: OH AL0-
BUT, CUJILHO DAJMOAKTHBEH M HOJIyUHaeTCA B aTOMHOM peaxTope. Kakoit aTo
meTana’?

IR 30J10THCTO-3KeNTHIM CIIJIAB

3a TpU THICAUYM JIET 0 Haure# 3psl B Erunte oguH us skpeuos 6ora Cepa-
IIHca HallleJl B XpaHUJIMINE ABAa Pa3bUTHIX cocyha ¢ HGEpHIACKHM KacCHTe-
PHUTOM M MaJIaXUTOM, IPHUBE3eHHBIMH U3 Aafbl. Coiep:KUMOe COCYAOB Iie-
pememanoch, U He OBIJI0 HAKAKOH BO3MOYKHOCTH pAa3fe/UTh MUHEPAJIHL.
B noucrax «KaMHS#A JKM3HU» JKpel A06aBHUJ K CMECH yroJb U MONBITAJCA ee
OpoKanuTh. BHe3anmHO U3 meuM IOKA3aJCH PydeeK 30JI0THCTO-XKEITOT0 pac-
IJaBJE€HHOTO MeTalljla, KOTOPHIH JKpel MpUHAJ 3a 4YucToe 3ojoro. Korga
pacmiaB 3aTBepAesl, HACTYNNJIO padoyapoBaHue: 3TO Oblila 6GpoH3a, U OHA He
BBIIEp’KUBAJIA UCIBITAHUN a30THOM KHCJIOTOM. Bponsa, 0fHAKO, OKA34AJIaCh
TBepaKe Menu. I3 Hee cTaK OTJIMBATE CTATYH, H3rOTABJINBATE OPYIKHUE U HO-
coexu. OTo O6b1JI 6poH30BBIME BeK... UTo nipeAcTaBiseT cob6oii 6poH3a U KaKHe
6pOHSEI CYIECTBYIOT B HAIIM JHH?
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IR  «/IsiMmamuit cnupr JIn6asusa»

B 1590 r. HeMeLKHi aNXUMUK U Bpau Anapeac JIn6aBuil mposeJ cJie-
ayromuii onsiT. Harpesas B JJIMHHOTOPJIOM KoJIGe (anem6uke) cynemy HgCl,
¢ aMaipraMoil (CIIaBOM ¢ PTYTBHIO) Hekoero MeTamia M, oH Honyumn Gec-
I[BEeTHYIO KHAKOCTh cocTaBa MCl,, KoTopas CUJIBHO HBIMHJIA HA BO3NyXe.
Koraa JIu6asuit no6aBus K Heil HEeMHOro BOJABI M OXJAJAWUJ CMeCh, BhINAIU
GrecTAINE KPUCTAJLIBL (BIOCIENCTBUM OKA3aJ0Ch, YTO OHH HMEIOT COCTaB
[M(H,0),Cl]Cl;). IIpu npomyckaHUM Yepe3 xuakuii MCl, cyxoro xJ0poBo-
INOpOJa W OXJAMJEHUH TaK)e BbIIanu GecliBeTHbIE GJeCTAINME KPUCTAJILI
(ompefesieHne WX COCTaBA, IPOBEEHHOE MHOTO IIO3XKE, YKA3as0 Ha GopMyy
H,[MClg]). JlubaBuit HasBaN MCl, «criupTOM CYJEMEI», & €r0 COBDEMEHHU-

ku cranu cauTtare MCl, «ABIMAIIUM COMPTOM JIu6asusa». Kaxkoe aTo coenu-

"Henue?

IR} 3acexpeuennniii

B cepeOpsanbix konsax Yexuu, B PyAHBIX ropax 4acTo BCTpedaauch TH-
sikeible KAMHY cO CMOJIAHBIM 6jeckom. Hu cepebpa, HH CBHHIIA B3 HUX BbI-
IJIABUTH HE yAABAJIOCH, TOITOMY FOPHAKHM HA3BIBAJIH HX ¢CMOJAHOM obman-
KOi». 5

B 1789 r. nemenkunit xuMuK Maprua Kianpor npu cneKaHUM CMOJITHOM
06MAaHKH ¢ yIyIeM IOJyYHJ Y4epHyIo Maccy ¢ GJecTKaMH, NOXOKHMHU Ha Me-
rasr. Ho 3To GBI He caM MeTalll, a ero JUOKCHZ. ITO coefuHeHne NPUHIMA-
71U 3a MeTas 6onee 50 ger, moka B 1841 r. ppaunysckuii xuMukK JxeH Ile-
JIUro He OGHADPYKUJ, UTO METAIINYeCKHH KaJuil pearupyeT ¢ TeTPaxJopu-
IOM 3TOro MeTasjla. PeakIius BOCCTAHOBJIEHHS MeTAaJlla MPOTEKaa BechMa
6ypHO, OH MOJIy4yaycs B BHAe rpaHyJ] cepe6pucro-Gesioro npeTa u MeJJEHHO
OKHCJIAACHA HA BO3nyxe. TOHKHMIl IOPOIIOK 3TOr0 METajja caMOBOCILIaMe-
Hslcs Ha Bosayxe. I1os’Ke OKA3ajnock, YTO €ro CONH PalMOAKTHBHBHL (KakK,
BIpPOYEM, H CAM METAJLJ, H BCe ero COeJUHEeHNA) ¥ CBETATCA B TEMHOTE. B ce-
penune XX B. CBeleHHSA O JoOEIUE 3TOTO MeTaJJIa U ero PyJ| CTATH CeKPETHRI-
mu. Kakoit aTo MeTann?

S FIRPA Mertaaas ¢ «rpadMTOBEIMH» HA3BAHHAMH

IiBa aneMenTa-MeTasa 6arogaps CBOUM CBOMCTBAM, CXOKHM CO CBOI1-
cTBamMu rpaduTa, MHOJYYNIH cxoiHble HaspaHu:A. Kakue arTo MeTaJsIbl?

11.33. RSN EB e iie

Kakoit MeTaI, 0 BEIPa’KeHHIO HEMEIIKOro XMMHUKa i MeTanaypra I'eop-
ra ATPHKOJIB, «[0eAaeT OJI0BO, KaK BOJIK OBIY»?
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IBYN Kpocceopa «33 sompoca»

IIo ropn3oHTanm:

5. AnemeHnT HoMep 5. 7. dnemeHT ¢umenn Ppanuuns. 9. PagnoakTUBHEIH
3JleMeHT, ¢ KOTOPBIM UMeJ Aeno Bexkepens. 11. Munepan, o61UOBOYHBLH
maTepuan. 13. Merann us VB-rpynner, 6 nepuoga. 14. dnement I1IA-rpyn-
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e, 5 nepuoga. 18. IIperpaga. 19. «Poccuiickuii» NIATHHOBBIA MeTaJLI.
21. Becnpasubiii uemoBer (B dpesnem Puwme). 22. Muakuit ranores.
23. CeeToe Te10, KOTOpOoe KoBaTh MoxHo. 24. Hounoe cBeruno. 25.Poca Ha
16y y paborsaru. 26. Merann us IVB-rpynnsi, 4 nepuoga. 27. Baba sira —
KOCTSHAM ... . 28. Menpuaiiias 4acTHI A XMMUYECKOT0 3JIEMEHTA, COCTABHAA
gyacTe Monexyabl. 30. YuebHoe 3aHsaTHe B mKkosne. 31. MeTann uMeHu 370T0
raoma. 32.Mapckuit cryn. 33. [Ipodeccuonan, rocyfapcTBeHHbIH UK ob1ue-
CTBEHHBIHA JeATeNb.

I1o BepTnxaan:

1. Pexa B Urtannu. 2. Oua OGnlBaeT AeTCKasd, CIOPTUBHAA, KOMIbBITEpHA
u KaprouHas. 3.0reuecTBeHHbI camoner. 4. Bosraiac pagoctu. 5. Yriesogo-
poj cocraBa C,H, . 6. KopannoBeiii ... . 8. Hauano. 10. Merann umernu me-
Menkoit pexn. 12. Huakocrs, mponyiensas yepes puastp. 15.Jlococepas,
oceTpoBas, KabauKkoBada U HaKIaKaHHAA. 16. Merann ot croBa «user». 17.Tor,
KTo moxox. 18.Il[enouHoseMenbHBIN U TAMXEJBIH, HO HepaJuOaKTHBHBIN.
20. Tor e, ato 26 no ropusorTanu. 23. [Togsemusiit Tparcoopr. 25. AKTH-
mous HoMep 94. 27. XapaxTtep. 28. «IIpoTuB» mo-rpev4ecKH. 29. Jlerkomnnas-
Kuil Merayt, «IaoM6yM anpbyms. 31. OTpunarenbHblil 31eKTPOJ.

11.35. QIGTJ Byl

JIloBOJBHO BAM MeHA ADa3HUTh!

51 He pOAHSA IIATONY «JIUTb».

¥V rpeKoB «JIHTOC» BHAUUT «KAMEHb» —
Bor oT KOro Moe Ha3BAHBE.

Ho v Meus ecTb mo6paTuM,

OH ToXe ¢ UMeHeM TAKUM,

Yro oT KaMHei#, He OT KOpAT —

Ho He oT rpexos, ot Bapsr!

Crope# npuayMmaiite OTBeT:

OTkpoiiTe UMEHU CEKPeT.

IR IR{IN YeTnipe 3emMIaKa

HebGonnmoi HaceneHHbll nyukT B [IIBenuu gan UMsa 4eThIpEM XUMHYE-
CKUM sJIeMeHTaM-MeTaxaaM. Kakum?

1B YA Yyma on10oBAHHAA H BOAOPOAHAA

Yro TaKOE «OJOBSHHAS YyMa», JOCTATOYHO XOPOIIO U3BECTHO: 9TO Mepe-
X0z Genoro 0J0Ba B APYIyo MOAUQDHUKAIUIO — CePOe 0JI0BO, KOTOPBI# 0co-
GeHHO GHICTPO NMIPOMCXOAMT IIPU HU3KUX TeMIepaTypax. B paBHOBECHEIX ycC-
JIOBHAIX TeMIlepaTypa 2Toro mepexoja oreedaer 13,2 °C. B pesyabrare Ta-
KOTO Ilepexoja H3JejIus U3 0JO0Ba PA3PYUIAIOTCA U NPUXOAAT B HETOAHOCTD.
A YTO TaKoe «BOAOPOJHAA YyMa»?
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I N MeTaaa-moMOmBEHK

Cpenn MeTanioB ecTh ONHH, VAHUBUTEIbHBIE CBOHCTBA KOTOpOTO IoMOra-
10T JIOASAM M3BJIEKATE U3 PYAbI cepeGpo u 30J10T0, COGUPATE ra3hbl, pearnpyio-
e ¢ BOAOH, MONYyYaTh U3 KAMEHHOH COJIM INEJOYb — IHAPOKCHJ HATPUS
OTOT MeTaljl OYeHb IPUTOLUICH Hxozedy IIpuctau u Anryany JIaByaabe.
KOrjja OHK MOYTH OAHOBPEMEHHO OTKDBLIN KHCIOPOL... YTo aTo 3a MeTan? ’

IR [IpemyapocTn moguaon

C IIOMOLIBIO MOJa, OKa3bIBaeTCA, MOXKHO IIPOBECTU I‘JIyﬁOKYIO OYHCTKY

TYrOMJIaBKHX METAJNJIOB — TAKHX, Ka %
, KaK BaHaIHWii, BOJbdpaM, MOJH
3TO CAEeJATh? ' pas. oner. Fax

ISR (I8 Hosrie TepmMomeTpn1?

. I/Ianec'rHuo, UTO PTYTH UCIONL3YIOT B TEPMOMETPAX, IIOTOMY YTO OHA OCTA-
TCH KUAKOU DM KOMHATHOK TeMnepaType. Kak BHI nymaere, nouemy B Tep-

MOMETDax PTYTh He 3aMEeHAIOT Ha Le3Hii Wau raaiuil (Ipu TemMmepaType de-
JIOBEYECKOI'0 TeJla OHM TOXKe KuaKie)?

OTBETHI K IIABE 11

11.1. B pa36aBJeHEHOM PAaCTBODE XKHUIKOT0 aMMHAKa HATpHi, KaK U APY-
I'Me IIeJOYHbIe MeTaJUIhl, AHCCOIUMpyeT, 00pasyda KaTHOH HATPUA Nat
U «AHHOH» — 3JEKTPOH, COJLBATHPOBAHHEIH MOJIEKYIaMH aMMUaKa. 9TH 3a-
pHKeHHBIe YACTHIBI M BEISBIBAIOT METAIMYECKYIO NPOBOAMMOCTDL 1 Mapa-
MATHUTHBIE CBOCTBa NpOAYKTa peakiuu. CHHAS OKPacKa BBI3BaHA CBETO-
noryomenueM ¢ Makcumymom 1500 am. PacTsop 6pOH30BOrO LBETA HHOTAA
paccMaTpPUBAIOT KAK KHMAKUH HATPHUMA, B KOTOPOM 3JIEKTDOHEI BEAYT cebs KaK
B MeTaJjjle, HO ATOMbI HATPHS <Pa3sIBHHYTHI» MOJEKYJIaMH aMMHUAKA.

11.2. DToT MeTanI — Ie3ni (B IepeBofe ¢ JATBIHA — HeGecHO-roJy6oit).
Ieamnii cropaer ¢ o6pasoBaHueM Cs,0, conepKaliM NPAMECH ApYTux KHC-

JIOpOAHBIX coefUHeHMIt ne3us. TeMneparypa NJIaBIeHUA HE3H 28,7 °C. Me-
TAJLJ B3AHMOZAENCTRYEeT ¢ BOJOM:

2Cs + 2H,0 = 2CsOH + H,T

11.3. BaragouHbIl METaNI — 3TO MeJb, IJIACTHHKM W3 KOTOpO# ObLIHM
yepHBIMH, TAK KaK MX IOBEPXHOCTH ObLJIa TIOKPBITA OKCHAOM MeLN CuO. IIpn
npoxanuBanuy CuO mpespamniaercs B OKCHJ, meu(I) Cu,O (xpacHOro 1BeTa):

4Cu0 = 2Cu,0 + 0,7
B pactBope xucyaorsl CuO npespamiajics B cyabdart megu CuSO, (rosy6o-
ro 1mBeTa), a B PACTBOPE AMMHAKa — B TEMHO-CHHMI KOMILIEKC MMADOKCUA
rerpaammuamenn [Cu(NH,) J(OH),. SAnoBUTHIN PACTBOP COAeDhKAaN MUAHHA
ragusgs KCN, KOTOpEBIH IpeBpaliaj MeTAJIMYECKYI0 Melb B AMIIHAHOKYI-
par(l) xamnsa K[Cu(CN),]. OxHoBpeMEHHO BbIAEJSAICA BOXOPOL:

2Cu + 4KCN + 2H,0 = 2K[Cu(CN),] + 2KOH + H2T

11.4. Cepe6po obianaeTr GaKTepPHINAHBIMU cBoiictBamu. IIpu xpaneHun
B cepeOpAHBIX COCYJaX B BOJe NOABJIAETCS 10 11075 Mr/n xaruoroB Ag™.
IToro KOJMYEeCTBA AOCTATOUHO, YTOOBI YOUTH BCe MUKPOOPTaHI3MBL. IToaTo-
My, HAIpUMep, IIPH KOHTaKTe C cepeOpAHBIMM IJIACTHHAMY DaHBI Ha TeJe
y PAMCKHX JIETHOHEPOB 3aKUBaJn 6e3 HarHOeHHH.

11.5. B paMKax TeXHUYeCKOH M reoXuMuuecKkoli KJaccuduxauuii Bce
MeTaLIbl MoAPAa3feNdaiTcs Ha YepHble (yKeseso), TAXeIble [ BeTHbIE (menn,
CBUHeIl, IMHK, HUKeJb U 0J0BO), K KOTODPHIM MPUMBIKAIOT TaK Ha3blBaE€Mble
«MAaJIble MeTaJJIbl» (K00ansT, cyphMa, BUCMYT, PTYTh, KanMuii), JerKyue me-
TaJIbl (ATIOMHENMA, MarHUA, Kanapluif U T. II.), ApPAaroleHHble H NJaTHHOBbIE
(3omoTo, cepebpo, maIafui U Ap. ), Jerupyiomue LI deppocnnaBHbie (Map-
rasen, XpoM, BoJabdpaM, MonuOaeH, BaHaAui U T. 4.), PeAKNE U PATHOAK-
TUBHBIE MeTaJLIBI (ypaH, Topuii, ceMeiCcTBa JAHTAHOUJOB U AXTHUHOUOB).
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11.6. C ¢TopoBoAOpOAHOH KHUCIOTOM B3AUMOLEHCTBYET TOILKO GepHILIHii:
Be + 2HF = BeF, + H,T,

HO He Maruuii, Ha IIOBEPXHOCTH KOTOPOro o0pasyercd IJIOTHAA IIJIeHKa ¢GTo-
puna maruus MgF,, MmanopacrsopuMoro B KucioTe. C BOZOH B IPACYTCTBUH
LIeJIOYH TaKJIKE B3aNMOJAEHCTBYeT TOJMbKO 6epuninit (o amdoTepeH):

Be + 2NaOH + 2H,0 = Na,[Be(OH),] + H, T

OrnuuuTb 6epnynuii OT MATHUA TAKIKE MOXKHO, COKMTras UX Ha BO3AyXe;
MAaTrHUHA FOPHUT OCJICIINTENBHO Oe/IhIM ILIaMEHEM.

11.7. «Oprannueckue», NIN «CHHTETHUECKHE», METAJLIB! JeHCTBUTENb-
HO CYIIECTBYIOT. 9TO opraHMUecKYe COeAUHEHMs, 00NAAAI0NINe MeTalIude-
CKOii MPOBOAMMOCTBIO. K MX UMCAY OTHOCATCA MOHOMEDHEBIE M IOJMMEPHEIE
(Bmcouomoneuynapnme) COJIM ¥ KOMIJIEKCHBIE COeIMHEHWs, HAIpuMep,
MOAMPOBAHHEIN IOMHAllETHIIEH, MoJau(TuodeH)rerpadTopotopaT, KOMILICK-
CHl TeTpaTHOodyJIbBalleHa, MTPOU3BOIHEIE METANIOMTANONUAHUEOB M MeTaJ-
Jn06eH30110pGHUPUHOB, HAIIPUMED:

N A N
I S
N—Ni—N
T —
/N

METMJIOQ)TMOILHBHHH

MeTaJI06eH30NopGUPUHE

B xpucTannuyecKoil CTPYKTYPE «OpPraHMUYeCKHX» METAJJIOB 00s3aTelh-
HO JOJIYKHBI IPUCYTCTBOBATDL «CJIOM», «CTOMKHU», «IEMOYKH», COCTOAIINE U3
JOHOPOB K AKIIEIITOPOB 3JI€KTPOHOB,

11.8. 970 MUHK, KOTOPKIH pearupyeT ¢ KMCIOTAMH, IIEJIOYAMU ¥ AMMHU-
aKOM B BOJHOI Cpejie CAeAYIOIUM 06pasoM:

Zn + 2HCl = ZnCl, + H,T
Zn + 2H,0 + 2NaOH = Na,[Zn(OH),] + H,T
Zn + 2H,0 + 4NH, = [Zn(NH,),}(OH), + H,T
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11.9. HanpsiskeHue, IPA KOTOPOM HAYMHAETCH dJIEKTPOJIUTHUECKOE BhI-
IeNeHMe MeTAJIA U3 PACTBODPA €ro COJM, BRIYMCIIAIOT 110 Pa3HOCTH 3HaueHuH
CTAHZAPTHOTO 3JEKTPOLHOTO MOTeHLHaNa AJIfA aHKOHA ¥ KAaTHOHA. B cayuae
XJI0pHM/a [IMHKA 3TO HAIpAXKeHHue CoCcTaBuT E° = ¢°(Cl,/CI") - ¢°(Zn%*/Zn) =
=+1,36 — (-0,76) = +2,12 B, a pad xJjopuna Melu E° = ¢°(Cl,/Cl") -
- (p°(Cu2+/Cu) = +1,36 — (+0,34) = +1,02 B. CregoBaTenbHO, B IEPBYIO0 OU€-
penpb Ha KATOXEe HAUHET BHIENATHCA Me/b, NOCKOJBKY NOTEHIHAI 3JNEKTPO-
JMTHYECKOTO PAsJIOXKeHNs ee XJIOPUA MEHbIIE, YeM Y XJIOpHAa NHHKA. Ioc-
Jle BRIAEJEHUS MeJy HAYHETCA OCaXKAeHNe Ha KaTo/le IIMHKA.

11.10. «3Kumxoe cepebpo» (Hydrargirum) — aro pryTs. Ilpn ciabom Ha-
rpeBaHMH Ha BO3JyXe OHA IPEBPAIAeTCH B OKCUA HgO xpacuoro npera. Cuib-
HOe NpOKAJIMBAHME IIPEBpAIlaeT KPACHBIA OKCHUA PTYTH B JKeJTHIR KPYIHO-
KPHUCTAJIMYECKU# IIOPOIIIOK. O6paboTka pacTBOpa HAUTPaTa PTYTH IIEJ04YBI0
BeJIeT K BBLAETEHMIO OKCH/AA DTYTH B COOTBETCTBHM C YPABHEHHEM DEaKIIIH:

Hg(NO,), + 2NaOH = HgOl + 2NaNO, + H,0
11.11.Cent-Knep JleBUAnb MOAYYH ATIOMMHNAI, UCTIOJIB3YS PEAKIIHIO:
Na[AICl,] + 3Na = Al + 4NaCl
[Ips aManbraMMpOBAHMM AMIOMMHHEBOH IIOBEPXHOCTH CHMMAETCH 3a-
IATHAA TIEHKa, TaCCHBUPYIOLaA MeTaJLI, ¥ AMIOMUHUA HAYUHAET AKTMBHO

B3aMMOIEHACTBOBATL C KMCJIOPOLOM | BJAroil BO3Ayxa, obpasys cepoBaTo-6e-
JibI€ XJIOIbA TMAPOKCHUAA ATIOMUHMA:
4Al + 6H,0 + 30, = 4A1(OH),4

11.12. Bro sremeHT TALIKi (OT FPEUECKOr0 «TAJJIOC» — 3eJIeHas BET-
ka). Oxcup rannua(l) T1,0 B3aUMONEHCTBYET ¢ BOROH, a IONyYaoUuAcH IIpHa
9TOM B3aMMOJEHCTBUHU T'HAPOKCH] rannauna(l)
T1OH, 6yayuyu CUIBHEIM OCHOBaHMeM, pearupy-
eT ¢ IMOKCHIOM yIJjepoja, Ipespallasck B Kap-
donat rannua(ll):

2TI0H + CO, = T1,CO4 + H,0

Conanaa Kuciora ofpasyeT Ha IIOBEDXHO-
ctu MeTanna ciaoit manopacreopumoro TICL, ac
a30THOH KHCJOTOM Taanuit pearupyeT ClIeayro-
M o6pasoM:

3Tl + 4HNO, = 3TINO, + NOT + 2H,0

11.13. dapazneit npuimen X BBIBOAY, YTO
HAa TIOBEPXHOCTH Meramna (Kenesa, aJllOMUHUAA
U Ip.) BOSHUMKAET 3allMTHBIH CJIOH, Yallle BCET0  Puc. 20. OxcuaHbLi CIOA
cocTosIIMi M3 OKCUAa MeTasnna (puc. 20). Me- ma HOBepXHOCTH ATIOMUHHA
TaJLI IMIIaeTCA BO3MOMKHOCTH KOHTAKTHPOBaTh M Kejesa
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¢ okucauTeNAMM. Ecin naccuBupyomasn mieHKa paspymaerca (HaopuMep,
npu 06paboTke 1eI09aMH, FOPAYHAM PACTBOPOM A30THON KUCJIOTHI, NeHCTBH-
€M DTYTH), METAJL BCTYIIAE€T B PDEAKIIHH C OKMUCIHUTEIAMHU.

11.14, Metann M — 510 cBuEen. J[MOKCH] CBUHIA PbO, — cumpHBIIH
OKHCIUTENb, OH pearupyet ¢ HCI:

PbO, + 4HCI = PbCl, + Cl,T + 2H,0

TeTanJIOpPI,Z[ CBHMHIIA B IPUCYTCTBUHU BOJLI pa3jlaraeTcd, BhIIeNAA XJIOp:
PbCl, = PbCL, + CL,T

CBUHIIOBHIIT CYPHUK (PblzleIV)O 4 IOZ AeliCTBHEM a30THON KHCJIOTHI BEIge-
JIsIeT OCAJlOK JHOKCHJA CBHHIIA, a B paCTBODe HMosABasiercs HutpaT cauana(ll):

(PbyPbV)0, + 4HNO, = 2Pb(NO,), + PbO,| + 2H,0

11.15. IIapuny auabdos ssanu Tutanuda, oTciofa, BEPOATHO, M UM dJIe-
MeHTa — THTaH. Pearupysa ¢ ¢TopoBogopoaHOi KHCIOTOMH, THTAH ofpasyer
rexcapToporutanaT(IIl) Bogopoaa, a ¢ CONAHOU KUCIOTOH U APYTHMH KMCJIO-
TaMHU-HeoKHcauTenamMu — conu tutana(lll) u sBogopoxn:

2Ti + 12HF = 2H,[TiF ] + 3H,T
2Ti + 6HCI = 2TiCl, + 3H,T
Cropas Ha BO3JQyX€, TUTAH MpPEBPaIlaeTCss B TUOKCHI THTaHA TiO,, a B
pacmnase mesnoun, cogep:kamem KNO;, nepexonur B turanar(IV) xanus:
Ti + 2KOH + 2KNO, = K,TiO; + 2KNO, + H,0
11.16. 910 MeTa/I BUCMYT, KOTOPKIH IPH CTOPAHHH HA BO3LYXeE ITEPEXO-

OUT B JKEJTHIA OKCHJ Bi,0,. C xn0poM MeTann pearupyer, IpeBpalnasch B

BiCl;, a c azorHolt KuCIOTOH — B Bi(NOy),:

Bi + 4HNO, = Bi(NO,), + NOT + 2H,0
11.17. XpoM CTAHOBUTCA NIACTAYHBLIM, €CJIH OH TIATEJBHO OYHILEH OT
npHMecell KHcJopona, a3oTa, yriaepona, KpeMHUA H Bojopoja. Takoit me-
TaJJI [MOAYYaloT, IEPETOHAA B BRICOKOM BaKyyMe 3JIEKTDOJHTHYECKH BhINe-

JIeHHBIH XpoM. Hpn XPpAaHEHHWH Ha BO3JyXe IJIACTUHA U3 BEICOKOYHCTOI'O XpO-

Ma IIOTJIoI[aeT MUKPOKOJHYECTBA NEPEUYNCIIEHHBIX npnMeceifl H TepsAeT rJjac-
THYHOCTB.

11.18. 9To MeTann XpoM, KOTOPHIH pearHpyeT ¢ a30THOH KUCJIOTOM, Ie-
pexonsa B HUTpAT Cr(NO;),. Pas6aBieHHEIE KHCTOTEI-HEOKUCINTENH TIePEBO-
OAT METAJJI B TeKCaaKBaKaTHOH [Cr(H20)6]2+, KOTOPHIH OLICTPO OKHUCJIAETCA:

Cr + 2H,0" + 4H,0 = [Cr(H,0),]** + H,T
4[Cr(H,0)¢** + 4H 0" + 0, = 4[Cr(H,0),** + 6H,0
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B pacnnase THUAPOKCHAA KATUA B OPUCYTCTBHH OKI/ICJII/ITeJIeﬁ HUIeT peaKnua:
2Cr + 4KOH + 30, = 2K,CrO, + 2H,0

11.19. D10 oxasanca MapraHel, KOTOpbIi pearupyeT C KunAnei BO,Z[?I/I,
ofpaaysl THIPOKCHU] mapraunna(Il), Ha Bosayxe MIrHOBEHHO nmepexonsuiui B
MeTaruapoKCH] COCTaBa MnO(OH):

Mn + 2H,0 — Mn(OH), + H,T
4Mn(OH), + O, = 4MnO(OH) + 2H,0

JTnoxcua Maprasiia pearupyer ¢ KOHIIeHTPHPOBAHHOMN COJIAHOM KHCJIOTOM:
MnO, + 4HCI = MnCl, + CL,T + 2H,0

11.20. Una Taxke u Bansrep Hoanak OTKPHIJIK 37€MEHT penuii Re.

11.21. PacrosoKHMB BCce XMMHYECKHe dJIEMEHTHI B NMOPAIKE sorﬁmBame
UX GU3HYECKOH PACTIPOCTPAaHEHHOCTHU B 3eMHOM Kope (B Nf‘aCCOBH)é /0. ), Tony-
gum crenyiomui pan: 1) kuciaopon (49,50%); 2) KpeMHUHT (25,80 /(i ); 3) ;u(;lo
muH#Ii (7,57%); 4) xKeneso (4,70%); 5) KanbIUK (8,38%); 6) H?TpI/IPI (2,63%);
7) xammit (2,41%); 8) marHmi (1,95%); 9) Bonoponu(0,88 %); 10) TuTan
(0,41%). Taxum ofGpasoM, caMbIil pacIpoCTpaHeHHBIA MeTal — aJloMH-
uuii. B nepByio MATEPKY BXOAAT METaJJIbL Fe u Ca, B IepByIO JeCATKY — elle

- Na, K, Mg u Ti. Ecin paccuuThHIBATE XHMUIECKYIO pAacIpoCTPaHEHHOCTD 3JIe-
b

MEHTOB Ha BeMJe (B ATOMHEIX J0JAX), TO B IEPBYIO MATEPKY BI.VIeCTO Ca u Fe
nonager Na, a B IepBoi JeCATKe — Al, Na, Ca, Fe, Mg, Ku Ni.

11.22. Bro merant ocMuii Os (0T rpedeckoro «ocme» — 3anax). Henpu-
ATHLIM U Pe3KMM 3anaxoM 06JafaeT TeTPAOKCHUA OCMUA 0s0,.

11.28. ToukomsMeabYeHHBIH TOPOIIOK HHKEJA Ni, Tax Ha3bIBaeMBIH
Hukens Penest — mupodOpHEI MeTasn (T. €. CAMOBOCIIAMEHARTCH Ha 1;03-
nyxe). Kpome Toro, on obsafaer KaTalATHIECKHUMHI CBOHCTBAMH M CIIOCOOCT-

ByeT OKHCJIEHHIO OPTAHNYECKHX BEIECTB.

11.24. KoGaasT 1 HEKeIb — cocennne snemertsl B VIIIB-rpynme Ilepn-
oqudecKoi cucTeMnul. Tem He MeHee HX CBOHCTBA JOBOJILHO CHIILHO pasnuda-
J0TCSA: KApGOHUABHEIM KOMIUIEKC HUKEJIS UMEET COCTaB [Ni(CO),], a Ko0ann-
TA — [Coz(CO)s]. T'uapokcun Co(OH), posoBoro msera, a Ni(OH), — seie-
moiii. Hakonern, y xKobansra 6onee yCTOMYKBHI KOMILIEKCHBIE COEJUHEHHN A
JIA CTETEHH OKHCIeHUA +111, a y auxens +I1.

11.25. TMpobxa GbL1a H3rOTOBJIEHA U3 TAJLIANUA, KOTOpBIH A8 BOAOPOJa
JlerKo mpoHunaeM. Peakrnus xJopuja najinanus ¢ MOHOOKCHOM yriaepoja
e PdCl, + CO + H,0 = Pd{ + CO,T + 2HCI
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11.26. 3ro ninaruna Pt, 06pasyioman «IJaTHHOBYIO YEPHb».

11.27. 910 nnaruHa, pearupyoman ¢ «IapCKOM BOJKOM» CIeAVIOLIMM
oOpasomM:

3Pt + 4HNO, + 18HCI = 3H,[PtCl;] + 4NOT + 8H,0
11.28. 3o nayrounii Pu.
11.29. Bponsza — cnias Mesu M o/0Ba, cojep:xamuii 10 19% onosa.
Kaccurepur, unu «0n0BAHHBIN KAMEHb», — MUHEPAJ COCTABA SnOz, a MaJa-
xuT umeer cocras Cu,CO4(OH),. B macTodAllee BpeMaA, KPOME «OJOBAHMC-

TOM», BBINJIABIAIT «CBUHIOBUCTYIO» GPOH3Y (OHA MAET HA BKJIALBIIIH IOJ-
UIMTIIHWKOB), ATIOMIHHEBYIO U faske GepuinneByio 6poH3y (KOTOpbIe MCIIOIb-

3yI0TCA B aBUACTPOEHUH).

11.30. «Anmamuit cnupr JIuGasusa» — s1o SnCl,. JIu6asuii ucnoasso-
BaJI [JIf OUBITOB aMaJbraMy OJIOBA M TOJYYMJ KHAKHUI TeTpaxJOPHZ 0JIOBa
0 PeaKIIuu:

Sn(Hg) + 2HgCl, = SnC1,T + 3Hg
Ha Bo3ayxe 3T0 BelecTBO HOABEpraeTca HeoGpPATHMOMY THADOIHMIY:
SnCl, + 2H,0 = Sn0, + 4HCI

Ilpu so6aBreHEun HeGOJNBUIOTO KOJMYECTBA BOALI K TETPAXJIOPUAY OJIOBA
THAPOJH3 MPOTEKaeT YaCTHYHO ¢ 00pasoBaHUEM XJIOPHAA XJOPONeHTAAKBA-
onoBa(IV) cocraBa [Sn(H20)5Cl]Cla, a CyXoH XJIODOBOZODO/J, IIpeBpAallaeT
SnCl, B rexcaxnopocranrar(IV) sogoposa H,{SnClL;].

11.31. 9ro 6s1 ypan. Maprun Kianpor gan HazsanHMe 3TOMY paguoax-
THBHOMY 3JIEMEHTY-METAJNIy B YeCTh HEAaBHO OTKPLITOM NJaHeTH YpaH.

11.32. 3to mMonubaeH (OT rPeYECKOT0 « MOMHBAOC» — OCTABIATH YEPTY,
MUHepajaoM MoauGaeHuToM MoS, KeHcTBUTENBLHO MOXKHO DHCOBATH M Uep-
THUTh) U CBHUHEIL,.

11.33. 910 Bombdpam W (OT HEMEIIKOTO «BONB(» — BOJK M «paM» —
B36uTHIe cIUBKH). IIpy BHINIJIABKE 0JI0BA IPUMeCh MHHEpAJsa BOJIb(paMHUTA B
pyZe JaeT MHOTO IIJAKa U CHMXKAeT BRIXOJ OJIOBA.

11.34. OTBeTH K KPOCCBOPAY.

o ropusonraam:

5. Bop. 7. I‘a}’nnnﬁ. 9. ¥pan. 11. Tyd. 13. Tauran. 14. Uuanmii. 18, Baph-
ep. 19. Pyrenuit. 21. Pa6. 22. Bpom. 23. Merann. 24. Jlyna. 25. Ior.

26. Tutan. 27. Hora. 28. Atom. 30. Ypok. 31. KoGaner. 32. Tpor. 33. Ilo-
JUTHK.
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IIo BepTUKAIN:

1. Mo. 2. Urpa. 3. UJI. 4. Ypa. 5. Byran. 6. Pug. 8. Crapr. 10. Pennii.
12. ®unsrpar. 15. Ukpa. 16. Xpom. 17. Anasor. 18. Bapmii. 20. Turan.
23. Merpo. 25. ILnyrounii. 27. Hpas. 28. AnTH. 29. Onoso. 31. Karoga.

11.85. Dro merasnn ropuit Th, HaspaHMe KOTOPOTO MPOKUCXOJHUT OT IIBEL-
CKOTO CJIOBAa «TOpiiopi» — KaMeHBb, TOpPHasa mopoja, YTO, B CBOIO OYepexb,
cBasano ¢ umeneM Topa (B ApeBHECKAHAMHABCKON MHM(OJOTHH 6or rpoMa u
Gypu, HempeMeHHEBI aTpubyT KOTOPOrO — KaMeHHBII MOJIOT B PyKe). JJe-
MeHT 6Ll OTKPRIT B KAMHe, MUHepaJie TOpHUTe COCTaBa ThSiO,.

11.36. IlIseackoe cenenne Urreplio fano Ha3BaHHA PeAKO3EMEIbHBIM
Merannam urrpuio Y, urrepbuio Yb, Tep6uio Tb u spGuto Er.

11.87. «BozoposHas yyMa» — NPUYMHA PaspylIeHHs CTAJbHBIX amlna-
pATOB LpH BHICOKOM AABIEHHH, OHA AOJIroe BPeMs HE MO3BOJIANA OCYIIECT-
BUTH POMBIIIJIEHHEIA CHHTE3 aMMUaKa i3 BOAOPOAA 1 430Ta. IIpu faBJeEUN
cerimze 300 aT™M ¥ BRICOKOI TeMIepaType keleso npuoGperaer cIoco0HOCTD
MOTJIOLATE BOJOPOJ; P 3TOM OHO TEPSAET MEXAHHIECKYI0 IIPOYHOCTD.

11.38. 3To0 pTyTH, KOTOpas NErKo o6pasyer KUAKHE CIIABBl — aMallb-
raMel C 30JI0TOM, cepeGpoM, HaTpueM M JDYTMMH MeTajJlaMH. JlaByasbe 1
IIpHCTIM MCIOJB30BATH CBOMCTBO DPTYTH o6pasoBuiBaTh okcua HgO, xoro-
DBl IPM CPaBHUTEIHHO HEBBICOKOW TeMIEpaType pasJaraercs C BhLAE/IEHH-
eM KUCJI0pOoJa U IpeBpaIaeTca B MeTaJLl.

11.89. MeTroa «MOZUAHOTO PAQUHUPOBAHUS» [IO3BOJIAET BECTH OUHCTKY
TYTOMIABKMX METAJIOB, IPEBPAINas UX B JIETy4YUe HOAUAL!, HANPUMeD:

W +1,=WI,
T'a3006pasHbId MOAU] OYHIAEMOTO MeTallia, mepeiiia B BRICOKOTEMIIE-
paTypHYIO 30HY PeaKTopa, T0ABEPraeTca TaM PadIoxkKeHUIo 10 MeTaJsa;

WI, =W +1,
Boige IAIMACA TIPH 9TOM HOJ BO3BpAIllaeTCA Ha CTAfNIO0 HOAUDOBAHUA.

Takoil mpoIecc OTHOCHTCA K crocoGam rIy60KOM OYMCTKH XMMHUYECKHX Be-
IIeCTB OT HeJeTy4YHX MpUMeceil MeToJIOM «TPaHCIOPTHBIX peaxnuii».

11.40. B cayuae Hg Temneparypa niasienus —39,86 °C, TeMmeparypa
Kumerus +356,66 °C; gas Cs cCOOTBETCTBEHHO +28,7°C u +667,6 °C; naa Ga
+29,78 °C u +2403 °C. IIpy KOMHATHOH! TeMIepaType (20—25 °C) neauit u
raJIMi HaXOAATCA B TBepAoM BHie. OfHAaKO MHTEDBAJbl TeMuepaTyp, OTBe-
yaroLye *KUAKOMY COCTOSHHIO, JOCTATOYHO IIHPOKH. Ho npuMeHeHHIO HX B
KauecTBe pafouero Tejla TEPMOMETDOB HPENATCTBYET HE TOJNBKO BHICOKAA
CTOMMOCTD 3TMX DEAKHMX MeTajjioB M (B crydae Le3us) MOkKapoONacHOCTD.
B oTuqHuYMe OT PTYTH Ie3uil ¥ rajiuil «cMaYyuBaloT» MOBEPXHOCTE CTEKJA U
He 06pasyioT BeInyKaoro Merucka. IloaromMy Ha6IONaTh 3a YPOBHEM JKHAKO-
ro MeTAJJIa B KalUJJIApe TepMOMETpa HEBO3MOXKHO.
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Tasa 12

HEMETAJLTBI: SJIEKTPOHAM XOJA HET

K nemeransaM OTHOCAT IPOCTHIE BEIECTBA C HU3KOH TEINO- U 3JEKTPOIIPO-
BOJHOCTBIO M CKJIIOHHOCTHIO K 00pa3OBAHHUIO KUCJIOTHRIX OKCHI0B. B TBepaom
COCTOAHMH IOYTH BCE HEMETAJUIKl — XDYIKHeE BeleCTBa. Pacnpocrpanennoe
CBOMCTBO 3JIEMEHTOB-HEMETAJJIOB — AJLJIOTPONNA ¥ 00pa3zoBaHHNe KOBAJEHT-
HBIX XMMHUYECKUX CBA3eH. B oOLIUHLIX yCIOBUAX U3 22 U3BeCTHHIX HAM HEMe-
TAJLJIOB IIOJIOBMHA — rajoobpasHkie BeIlleCTBa, a OHO Aake >kujKoe (6pom).

3eMHadA Kopa, BKIWOUYasa atMochepy u ruapocdepy, Ha 76,7% cocTouT ua
TAKUX HEMETAJJIOB, KaK KUCJIODOJ, KDEMHHIL, BOAOPOA, XJIOp, docdop, yrie-
pon, cepa u a3oT. B MOpCKOIl Boge — KOAKIGENH KHU3HK Ha 3eMile — TOCIo] -
CTBYIOT TPM HEMETAJIIa: KUCJIOPOA, BOLOPOA U XJIOP. Nx obiiee comepxanue
B MOpPCKOMH Boje coctaBisaeT 99% .

Bypotsop

®pannyackue xuMuku Hosed eit-Jlroccax u JIyu Tenap B 1808 r. mpo-
BeJIM cleayiomuii onelT. OHKM Harpenu B GapgopoBoM cocyle BOPHYIO KHUCJIO-
Ty (ruapoKcuz 6opa). ATO BELIECTBO PACILIABUIOCH, 4 3aT€M CTAJI0 IEHUTHCA
1, HAKOHEI, IPeBPaTHIOCH B crekaoobpasnyio Maccy. Ee pactepnu B papdo-
POBO# CTyIKe, J00aBUIM METAJUNIMYECKHI KaJduil U HArpeJu B MeJHOMH IIpo-
Supke. Hauanace GypHas peakuus, B Xoie KOTOPOH U3 NMpPOBHPKY MTOKa3a-
JIUCh A3LIKH 3€JIRHOTO IIJIAMEHH, 8 IIOTOM MOAYYUJICA TEMHO-KOPHUYHEBEI O-
POIIOK, HEPACTBOPUMKIA B Boje. UTo 3TO OuLIO?

Memyapsl XHMHKOB

Hemenkui xumuk @pugpux Bénep B cBoeM JHeBHHKE OIIUCAT OIBIT, BhI-
MIOJTHEHHBIM UM COBMECTHO ¢ ¢ppaHnyackuM Koseroii Aupu Ceut-Knep [e-
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pusTeM B 1856 r. OHU cMeIIaay OKCHJ HeMeTawa cocTaBa 9,04 ¢ HOpONI-

KOM aNIOMHHMA ¥ HATpPeIH CMech B IuaTmHoBoM Turie. Hawanace BypHas
peaxknus C BuJeJeHHeM 6OJBIIOr0 KOJUYeCTBA TEIJIOThI. O1HAaKO IIPH OCMOT-
pe COeP>XUMOro THTJIA HCKOMOTo HeMeTas1a J B HEM He obHapyxuaoce. Jle-
BIJLIb yKe COBPaJIcA BRIOPOCHTH OCTATKHU BEIIeCTB OT ONKITA (KAK eMy IOKa-
34J10Ch, HeyAa4HOro), HO OCTOPOXKHBIA Bénep pemuns npexje obpaboTaTh
ANIOMHHUEBBINA cIéK coafgHOM KuciaoToi. [Tocae pacTBOPEHUA OKCHAA AJIO-
MHHUA U OCTATKA HeIIpOpeardpoBaBIIEero MeTajlla XMMUKH yBUJeJIH HA IHE
cocyza depHble BiecTAIMe KPUCTALINKY HeMmeTasna. Kakoro UMEeHHO?

PR AR Iloutu Kak aaMa3s

TToMUIUA OZHOTO M3 HeMeIKHUX IOpPOJOB Halaja Ha CJel NOANOJbHOM
dUpMBI, H3TOTOBAABIIEH QANBITHBLIE aIMA3E! NI TeXHHIECKUX neaeit. Ato
OBITH BJIeCTAINE YePHble KPHUCTAJLIBI, 110 TBEPAOCTH OIM3KHe K HACTOAIIUM
a;Ma3aM, HO XMMHUYecKH BoJsiee cToiikue. B wactHoCTH, HA QaJbIINBLIE aJl-
Mashl He JelicTBOBANM KHUCJIOPOA M XJIOD IIPH TeMIeparypax HHKe 1000 °C,
napsl BOAKI padpyumanu ux Toawko npu 900 °C, npespamas ux B GeJibIf OK-
cup cocraBa 3,04 U yriepon. OKcHIepThl MOJUIUAY BEIACHUIM, YTO GaNbIIN-
BhIe anMMaabl uMenu cocras J,C, a onydany UX, MIPOKATUBASA B 9IEKTPOTIEHH
nopu 2000 °C cmech okcuzaa ¢ yraepogom. Kaxoil HeMeTansn CKPHIBAETCSA 10N
6ykBoit 3? KakoB cocTas GpanbIINBEIX aaMa30B?

Ommubka Baacturens Jlaxopa

Bracrurtens uHauiickoro ropozja Jlaxopa mo mMeHu Panxut-CUHTX B
1811 r. xBacrtaycsa nepef Apyrumu Baaasikamu Unaauwm, [lepcuu u Adranuc-
TaHa, YTO ero roy6oil a1Mas He OABEPKEH AelCTBUI0 HUKAKUX XKUIKUX Be-
mectB. Adranckuii max Ilyaka ckasasa, 9To rOTOB IIOCIIOPUTH (a craBka B
criope — caM roy6oit anmas), 4To ero NIPUABOPHBIH GaKNP-ATXUMHUK MOXKET
3a CyTKHM YMEHBIIUTH MAcCCy ajMada, IOTPY3UB €ro B KUIKUN «aJIKarecT»
(MupuUecKuit yHUBepCATbHEIN pacTBopHTeb). IIpennoxenue OBIJIO IIPUHA-
TO, ¥ NPUABOPHEIE ABYX BJIACTHUTeJeil yCeJHCh BOKPYT COCYJa C «ajKarec-
TOM», KyJa OBLI HOrpy’KeH anMas. Bckope cTasno 3aMeTHO, UTO KAMEHB II0-
KDBLICA TTY3bIPHKAMH, & HKUAKOCTE CTANA HKEJITOH. IIo ucreueHuu CyTOK aj-
Ma3 CHOBA B3BECHJIM, M OKAas3ajoCh, YTO OH MOTEPSA] B Bece Okojno 1 xKapara
(0,2 r). K oropuenuio Pamxur-Cunrxa, a1Mas NpUIIJIOCh OTAATDH AXY Ilva-
we. [TpaBza, uepes Ba rofia CUJION OPYXKUA aNMas GBI BO3BPAIIEH B Jlaxop,
HO 3TO yiKe Apyras ucropud... Kaxoil coctaB umen «ayIKarecT»?

ToTt, KOTOPLIH He pa3buBaerca

Cpeau BceX TBepABIX BEIISCTB ajaMa3 obiagaer HauboJbIIeHd TBEPIO-
croio. @unocodsr apesHoctu Tut Jlykpenuit Kap (99—53 rr. f0 H. 3.) u
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IInuanit Crapmmii (23—79 rr. H. 3.) cUHTANH, YTO 4JIMa3 He TOJIBKO HE TO-
PHUT, HO €ro TaK)Ke HeJb3s PACKOJOTh yaapoM MojaoTa. CaMo CI0BO «aaMas»
H&8 CAHCKPHTE O3HAYAJIO «TOT, KOTOPBIHA He pasbuBaeTcsa». B 1476 r. Bo Bpe-
MA cpaxeHna couagaTsl Jlrogosuka XI BopBanuchk B MYCTYIO MAJATKY 6yp-
ryuackoro reprora Kapina CMesoro u yBuaein MHOXeCTBO 6pUJIIHAHTOB (Or-
paHeHHBIX anMa3oB). HeBesxecTBeHHBIE BOAKH PELIUIU HPOBEPHUTD, MOLJIHH-
HBIE JIX 3TO JPAroUeHHOCTH, H HaYald KPYUIHTh MX MOJOTOM. Buis, xax
OPHJIIMAHTHI IPEBPAIIAIOTCA B TMOPOIIOK, COJAATHI NMPHHAIH HX 3a dasb-
IUBKY. B ueM pasragka aToit uctopun?

PemeTka 6e3 3aMKOB

B 1941 r. vemenkmnii xumux B. Piogopd npoze-

Jan taxoil onbiT. OH moMecTHs 1 I Hexoero HeMe- Hemerasnn
TajJja 9 B OTKDBLITOM COCYJEe B 3KCUKATOD, ILe TaK- Hamxa

JKe HaXORHJIACh YallKa ¢ KUAKUM 6poMom (puce. 21). Ve N
Yepe3 HECKOJIBKO YACOB OKA3aJI0Ch, UTO MACCA COCY- = —
Ja ¢ HeMeTaJJIOM yBeJu4YHniach npumepHo Ha 0,8 r, ot s,

a IIBeT M BHEUIHWIH BUJX HEMETAJJ4 MOUYTH He H3Me-
HUJHCh. AHAJIN3 MOKAa3aJl, YTO XUMUK TOJYYHJ CO-
enuHeHue cocrasa IgBr, a popmyny crnenyer nucaTsb
TaK: ([—)8)+ Br~. IlozgHee ycTaHOBMIM, UTO ATOMBI Okcukatop  Br
6poMa BXOZAT B KPHUCTAJNIMYECKYIO DelleTKy O H 2 ]
DACTIOIATAIOTCA MEeXAy ee CIOAMM, I03TOMY B Ia- p.. o1

pax 6poma HemeTala 3 «Habyxaer». Kakoil meme- B, Pmndp(;xau'r

TaJa o6JIafaeT OMMCAHHBIMU CBOicTBaAMU ?

HeMeTann 3axoren cTaTh GpoH30I

C pavasa XX B. MHOTHE XMMHKH 3aHSAJIHCH CHHTE30M HUTPHZOB II[eJ0Y-
HbIX METAJJIOB. BRIJIO H3BECTHO, UTO CAMAIA JIETKHI [{eI0YHOH MeTaJJ JIU-
THI y3Ke IPH KOMHATHOH TeMIepaType Ha BO3AYyXe IMOKDPHIBAETCS TEMHO-3€-
JieHO# KOpKoil HUTpuza cocTtasa LigN. Oxnako gpyrue mie0uHbe METANLIEI

MPENOJHOCUIN XHMHKAM CIOPHpH3bl... Tar, B 1926 r. HeMenkuii XHMHK
K. ®pugenxareH pacijiaBu MeTAJIHYECKUH Kaluil U BRIAEP’KaJl PACIaB B
aTMocdepe a3oTa B TeueHHe HecKOJbKUX dacoB. Cepe6pucTo-6enrlii pacnias
0CTAJCsa HEM3MEHHBIM, a BOT BHYTPEHHHUE CTEHKH TUIJIA, U3TOTOBJIEHHOT'O M3
HeMeTas1a 3, npuobpenn «6poH30BHIA» 1BeT. «YTO 3TO 3a BemecTBo?» —
TOAYMa XMMUK U eI HCCIeI0BATh €ro COCTAB. Ho na Bosgyxe «Gponso-
Bb1i{»> TIOPOIIOK 3Ar0PeJICs, & PH KOHTAKTe ero ¢ BOJOH BEIZEHJICA BOLODOLK.
XuMuuecKuil aHAJIHUS3 [MOKA3al, YTo GopMyJa «6pOH30BOrO» MOPOIIKA K3,.

Kaxoii HeMeTasm GBI HCIIOJNb30BAH B KAUECTBE Marepuaga xJasda TUraa’?
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3ano3najoe OTKpPLITHE

CoenHeHUs HeMeTaJya 9 ObLIM M3BECTHH! C JOHCTOPHYECKHX BPEMEH,
HO caM HeMeTajs D ObLI HoJyYeH ToJbKO B 1823 r. mIBeACKUM XHMHKOM
Néncom Bepuenuycom no peaxuun 9F, ¢ MeTANIMYECKHM KalHueM. Heme-

TaJIJI BTOT OKA3aJICH KOPUYHEBLIM IIOPOIIKOM, Ha KOTOPKIA B OGBIYHBIX YCJIO-
BHAX HE NeHCTBOBAJNM HUKAKHE KHUCJIOTHI, KpOMe CMeCH KOHIIeHTPUPOBaH-
HBIX a30THOI ¥ GTOPOBOXOPOLHOMH, KOTOPHIE IEPEBOLUIIN €r0 B PACTBOD B BH-
Xe KOMILIeKcHOro coeauHeHus coctaBa Hy[OF]. ConAnaa kucaoTa pearnpo-

Bajga ¢ D, TOJBKO KOLJA4 ero CMelIMBaIM ¢ MEIHBIM HOPOIIKOM, a TMOTOM
HarpeBaJid, U B DE3YJIbTaTe MOJYYAIOCh COETUHEHNE 3HC13. BoJjee oxoTHO O

B3AMMOZEIICTBOBAJ CO II[eJI0YaMHi B BOZHOH cpefie; B pe3yJbTaTe MOJy4aaach
coab Na 4[—)O 4 ¥ BBIIEJISJICA BOXOPOX. Kakoii *e 370 HeMeTaJLa?

Pelent aKkTHBHOCTH

Bor sagmauka I8 CMEKAJMCTBIX XUMHKOB. OOGBIUHO HeMeTaJLl 9 npu
KOMHATHOII TeMIepaType He PearHpyeT ¢ BOZoil u nobbiMu xucaoramu. Ho
MOKHO NPHUTOTOBUTHL €ro B aMopdHoM (1, o6aBUM, XUMHAYECKH AKTUBHOM)
COCTOSHHMU, TAaK YTO OH 6yJeT B3auMOeiCTBOBATL U C BOJOH, M Jaxke CO
cnuproM. BoT xak aro genaeTcsa: MOPOILIOK COeAWMHEHHUA NaHHOTO HeMeTasla
¢ xaabnueM coctaBa Cad, B cpeje KUAKOrO TeTPaxXJOpHAa yriepoxa noasep-
raT AeHCTBHIO ra3006pasHoOro xJjaopa npu ciabom HarpeBaHud. B pesysbra-
Te peaklMM BhINAZAeT 0CaJl0OK J B BHJe KOPHUYHEBOI'O IIOPOIIKA. Ecan Ha-
rpeth 3T0T mopouok o 400—500 °C u o6paGoTaTh BOAAHEIM NTAPOM, TO IIO-
nyuyurca Bogopon u 30,. Ilpu AHAJIOTHYHOM peaxkiuy cO CIMPTOM TOXEe BbI-
IeJUTCA BOZOPOZ, & TBepAnli mpoaykT 30, npuobperer YyepHBIH I[BET H3-34a
BBIAEJICHUA YIJIepoa... YTo ke 2T0 3a HeMeTaswa 97

IPRON 3nechk Hy:xKeH KpYyrosop

IIate 3HaMeHNTRIX XxuMukoB X VIII B. ganu HeKoeMy HeMeTaNIy, KOTO-
pBIii B BHJie IPOCTOTO BEILECTBA IPeJCcTaBsAeT cOG0M ra3 1 COCTOUT U3 ABYX-
aTOMHEIX MOJIEKYJI, TIATh PasHKIX HMeH. B 1772 r. MOTIaHACKUI XUMUK, 60-
ranuk u Bpau Jlanuen Pesepdopx HasBal ero «AXOBHTBEIM BO3AYXOM». AHr-
nuitckuit xaMuk Jxosed [IpucTiu B TOM e TOAY HA3BAJ ero «AedJIOruCTH-
pPOBaHHEIM BO3AyXxoM». B 1773 r. mBeACKUU XMMHUK-aNTeKaphb Kapa leene
Ia] 9TOMY rasdy MMs «HACIOPYEHHKIH BO3AYX». A aHMIHHCKNA XUMHK Tenpn
Kapemaum B 1774 r. Ha3BaJ ero «yAyLUIMBHIA Bo3ayx». Hakonen, B 1776 r.
dpaHuy3ckuit xuMuk AHTyaH JlaByasbe YCTaHOBHII, UTO BCe HA3BAHHLIE BhI-
e ra3bl — OJHO U TO e BelecTBO, U NPeRJOKH/ CBOe Ha3BaHUE, B II€PeBO-
Ie osHauaBlIee «Ge3:KU3HEHHBIH BO3AyX». KakoBo cefiyac HasBaHHE ITOrO
HemeTasLIa?
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IV RBN OrkpoiiTe ero ums!

2

ras A %
ra ,H He UMEIoIUM 3aI1axa ¥ BKyca, HerOploYui U MaJlopacTBOPHMEI B BOje
. *
Tonb(}){;:);lepmnnaromnn FOpeHHEe U BOOOIE XMMHUUYECKU BeChMa VHEeDTHRIH
o 3c .;II/I’I‘HBM OH yXKe IIPM KOMHATHOW TeMIlepaType o6pasyeT coeauHe-
Ipu HAr
39 P PEBaHUU DpearupyeT ¢ MarHNeM, OKHCJIAS ero 10 Mg332.

ITo
JIYy9uTh J, B Ja60PATOPUK MOMKHO U3 €r0 COeAUHEHMS 9H, (neificTBys

OGPOMHOM BO/0I1) UM TEPMHYECKUM pasjoxeHueM coau cocrasa (IH,)(30,)
Yro raxoe 3,? ! *

IPBPN Ocropoxno ¢ KpHIIKOii!

Kpacusrit docdop ne 061agaer crnocob6HOCTIO CaMOBOCIJIAMEHATLCA H
BO3yXe. ITosroMy cumratoT, 4TO paboTa ¢ HUM He IpE/CTABIAET npu KOMET
HaTHOM TeMIlepaType ocoGoit noxxapoonacHoctu. Ho omgHaKAnl NIPU BCKPHI-
THH GaHKHU ¢ KpacHBIM GochopoM IPOM30IIeN HeCUaCTHBIH cjay4aii: aTo Be-

IR BN Bubneiickoe uyno

Bo Bpems ocagper Basusnona B 538 r. 10 H. 3. NEePCHACKUM IapeM-3aBO-
eBareneM Kupom BaBHUIOHCKHUE naphb Banracap yerpons Gonbmoe mupruect-
BO. B caMoM paarape Becesbsi TAMHCTBEHHAA PYyKa Hadepraja Ha CTeHe 3aja
poxoBbie cioBa: «Mewne, Teken, ynapcud». OfHOBPEMEHHO BCIILIXHYJIN CBe-
TUJIBHMKH, OKPYKABIINE XePTBeHHUK. [IpU3BaHHKIl Ha NUPIIECTBO IPOPOK
Hauunn o6eAcHII 3HAYEHME CJIOB U IIpeCcKa3a CKODYI0 rHOeb Ba.n'rac;) a
Tax u cayunnocs: ropos 6u1 ocTasner Ges OXPaHBI, U MEePCHI 6ecnpenﬂTIc)T:
BEHHO BOI.HJII:I' B HEro, IpejaB Medyy ONLAHEBIIEr0o BalTacapa co CBUTOH U
BCex xuresiedl. HexoToprie mcTopuky cunraior, uTo yaKe B Te JaBHUE BpeM
Ha mMyjapensl BaBusoHa Biajenn CeKpeToM IOJy4eHUS HEKOero Heme'fan;e;
(oTkprITHE KOTOpPOTrO B EBpOme Jatupyerca Ha 21 Bek mosxe). M oHu mMorau
HCIIOJB30BATH 3TOT HEMETAJLl AJIA TOro, YTOObI IpeAocTepeYs Banracapa —
npasja, TOT He BHAJ IIpopodecTBy... Kakoi aro neMerayrn? g

12.14. ERAIETYS G o e 0

P o
, 06H&CI'IJIaBI/IB JKE€JITBIN HEMETAaJJ, INKOJLHUKHA OCTOPOXXHO BRIJIMJIH €ro U3
HJII)aCT PKH B ]}:_{IOJIO,ZlHy}O BOOY. HOJIY‘IHJIaCb KOPDHYHEBAaA Macca, IoXoxxasa Ha

WJINH. 10 MKOJbHHUKH He yCIeJu HUYEeTro U3 Hee CJIETIUTh: TAK 6HCTpO

9Ta Macca 3aTBepjesa u IIpeBp
t aTUJIACh B XKEJIThIE XPYIIKHE K
KO# 370 ORI HeMeTadn? i preTanm. K-
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KpacHrlii He3HAKOMeIy,

B 1803 r. B 1aboparopuu QPaHIy3CKOr0 XUMHKA Knoaa Beprosne npo-
H3oLLIa 3aHATHAA ncTopua. OAUH U3 YIeHNKOB 3HAMEHHTOro XUMUKA ofGHa-
DYKHI CKISHKY C HEM3BECTHBIM KDACHAIM MOPOIIKOM H CIIDOCHI, KaK 110-
CTYIHTH ¢ OTUM BemecTBoM. «KoHeuHO, npex/ie BCero Ha/lIeHuT UCIIBITATD
erol» — BOCKJHKHyJ Beprosue. YYeHHK B3AJ IENOTKY KPACHOrO MOPOMIKA
1 [OIBITAJICSA PACTEPETH ero ¢ HeJaBHO MOJIydeHHOMH HOBOH COJIBIO, IIOJIYYHB-
meit ums Beproane. Jlyume Gu1 OH 3TOrO He AeJial — B nabopaTopuu Iporpe-
MeJ1 B3phIB. OfHAKO yueHMK He [OCTPajal U CMeJIO IPOAOIKAT UCILITAHUA.
Brecs KpacHBIii TTOPOLIOK B A30THYIO KUCJIOTY, OH OTMETHJI BRI/IS/ICHHE Kpac-
HO-Gyporo rasa (ZMOKcHJa a30Ta); OPOIIOK DU 3TOM pacTBOpHIICHA. A IIpH
MOJKUTAaHMM KDPACHOTO IIOPOINKA TOSBUJIOCE OCTENUTENIbHOE IIaMd, a mo-
TOM — Gesniit AeIM. Beprose moxsanuia ydeHHKA: 3ajaHue OGbIJIO BBIIOJIHE-
HO mpaBMIbHO. KaKoe BelecTBO HAXOUJIOCH B cKIAsAHKe?

ITopomoK AN HaCHeJHHKOB

B 1840 r. Bca Ppannus ¢ HAIPAXKEHHKM BHUMaHUEM CJIeHJIa 32 cyneb-
HEIM mporieccoM 1o geny Mapu Jladapix, koTopas 6bla 3aM0A03peHa B yOuH-
cTBe. Mapy BhIILIA 3aMY’K, MOJBCTUBIIMCH HA GoraTcTBO GyAyIIIero cympyra.
OAHAKO BCKOpE BRISCHUIIOCK, 4To y Illapna Jladapxa HET HUKAKOTO COCTOA-
aug. Hao6opoT, myTeM KeHUTHOR OH Ha/lesANICA IONPABATE CBOX ¢dMHAHCOBRIE
nena... Paspoa 6bL1 TOrAa HEBO3MOXKEH, M MOJIOAAA KeHIMHA BOCIIOJIL30Ba-
7aCh «IIOPOILIKOM AJis HaCJleJHHKOB» — OKCH/IOM HEMETajlla coCcTaBa 3,0;.

I10 6L Ge/IBIi TOPOIIOK (Ge3 BKyca U 3a1axa, a CHMIITOMB! OTPaBJIEHNA HANo-
MuHaaM npusHaxku xosnepsl. Korza Illapab ymep OT IOPOIIKA, KOTOpHBI# IIO-
HEMHOTrY A06aBJIfAjIa eMy B IIHINY XeHa, POACTBEHHUKHU 3aIlI003pU/IHN HEJIal-
HOe ¥ ToTpebfoBann paccMOTPETH JeJ0 B Cyhe. OxcImeprT-XUMHAK, TPOBOAUB-
muii aHAJM3BI, HCIIOJb30BAJ peakIuio Mapia n yCTaHOBHII daxT oTpanie-
aug. UTo ke IpeiCcTABIAJ C00Oil «IIOPOINOK ANAA HACIEJHHKOB> H KaKHUM
o6pasoM peaknua Mapiia noMoraeT yCTaHOBUTE HaJIX1HE HeMeTasia I?

IPREA /loxazaTeabCTBO

Kaxoe 13 MPOCTRIX BEIIECTB — CYPbMa, BUCMYT HIH MBIIMIBAK — ABJIAET-
¢S THIUYHBEIM HEMETAJJIOM, 4 Kakoe — aM(OTeDHBIM saeMeHToM? UTOOKRI OT-
BEeTHTh HA BOIPOC, CJeAyeT MPHBECTH PEAKIMU dTHUX BEIIECTB C KOHIIEHTPH-

pPOBAaHHBIMU 830THOH M CEPHON KHUCIOTAMHU.

IPETA Mertana uiau HeMeTaLa?
B 1855 r. amriuiickuil XxMMUK I'Op pelIus MOJYYUTh 3JIEKTPOIHUIOM
25% -noro pactsopa ICl; B KOHILeHTPHPOBAHHOMH COJAHOM KHUCJIOTE IIPOCTOE
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BelecTBo. J. I'op saamMeTw1, 4TO Ha MIATMHOBOM KATOAE OCAMKAAETCH rpagu-
TomoiobHaA Macca. CHATAA ¢ 9JEKTPOAA Macca MOCTe IPOMBIBKH BOJAOH u
CyLIKM Ha BO3Ayxe cTaja cepeGpucro-Gesoit 1 nmpuobpesa MeTanIuYecKuil
6neck. Korpa xuMuxk monmranca cobpats ee ¢ dunsTpoBansHOK Gymaru, ce-
pebpucraa Macca ¢ JIETKUM XJONKGM pacmajack, BREIAeNAA OeNbIil «AbIM».
OcraTtku ee F'op o6paoTan KOHIEHTPHPOBAHHON a30THOH KHCIOTONH U yBH-
A€l BblJeJIeHWe KpacHO-Oyporo rasa. B peaynbrare y xmMmKa moayuuics
CBETJIO-KeJITRIN MMOPOIICK COCTaBa 9,0;. Yro 3a BemecTBo nonyuua Fop?

VRN Omubka aIxXMMHKA

Yemckuit nucarens fpocnaB Tamek B pacckase «KaMmeHb XuUsHH»
TIO-CBOEMY H3JIOKHI CTAPDHHHYIO JETeHAY O MPOMUCIIECTBUH B OJHOM M3 MO-
HacThIped B BaBapuu. 3anaBmNCh: NONCKAME «DUIOCODCKOrO KAMHSA », UTY-
MeH nosayunn cepeGpucro-Genoe xpynkoe BemiecTBo. OCTATKH BEILECTB, MC-
MONb3OBAHHBIX B €ro OMBITAX, OXOTHO IOXKHPAJIUCh CBHHLAMM, KOTODEIE,
KaK 3aMeTHJl UT'yMeH, IpX 3ToM GbicTpo mpubasnanu B Bece. UrymeH pewru
ClesaTk MOHaXoB CBoell obuTenn 601ee yIUTAHHBIMHU U cTal fOGABAATE UM B
ey HoBoe cepeGpucroe BerectBo. Ho nponaonino HeoxuaaHHOE — BCe MO-
HaxX¥ yMepJX B CTPAIlIHBIX My4YeHUAX. UTo B 3TOil MCTOPHM NpaBAa, a uYTO
BBIMBICEJI, CKA3aTk TPYAHO. 3aMETHM, UTO BELIECTBO, O KOTOPOM HJET pedub,
pearupyer ¢ XJopoM, o6pasys TPUXJIODHA, & NPA A€HCTBUM KOHIEHTPHPO-
BaHHOM A30THOM KHCJIOTHI IPEBPAIIAETCA B OKCHJ 9JIeMEHTA B CTEIIEHN OKKC-
nennsa +V. Kak HasbIBaeTCA BEIECTEO, KOTODPOE YMOPHJIO MOHAXOB 6aBap-
CcKoH oburenn?

VRN [lapaMarHuTHBIH ra3

Ilocne psaina neymaunsix onsrroB Irxcosed puctan 1 aBrycra 1774 r. mo-
JIYYHT, HAKOHel, Hen3BeCTHLIH ras. [lossxe 61110 ycTaHOBIIEHO, UTO MOTIEKY I
9TOr'0 ra3a COCTOUT U3 ABYX ATOMOB. UTOGEI ero BBIJEIUTH, MOMKHO GBLIO BOC-
NIONB30BATECA HECKOJBKMME ciocobamu. Hanpumep, mBeCKUil XMUMUK 1 afl-
Tekapb Kapn Illeene monyyan sToT ras, HmpokaiuBas COeAMHEHHE dJIeMEH-
Ta-HeMeTalna co PTYThIO, CBUHIOBBIA CYDHMK, HUTPAT KAJUA MJIM II€PMaHTa-
HAT KaJaudA Jubo fefiCTBYA HA IUPOJIO3UT CEPHOI KueoToit. Kakoit aTo ras?

IVMAN  «I'peuecknii orounp»

Oxono 680 r. H. 5. B MOpcKOM 6010 TPOTHB apabos BH3aHTHHULEI BIIEPBEIE
IIPIMEHNJIM HOBOE yKACHOe OPYKHe — «TpedeCKHil oroHb». ['aneprl Bu3aH-
TUHLEB BbIOpaChIBANM Ha HENPUATENLCKHE CYLa 3apaHee IOJ0KKEHHYIO
CMeCk M3 «IH(POHOB» — yCTAHOBOK, MOJAOGHBIX orHeMeraM. Cyja NBLIAIM
KaK (akxe/bl, & OTOHb HeJb3A GBLIO IOTYIIATE BOAOi. CMech ropena Ha MOp-
CKMX BOJIHAX, IPHJIMIIANIA K KOPIIycaM CYy/JOB U OfeXKAe JIoAeii: 9T0 GhII0 He-
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4TO BpPOA€e COBpeMeHHoro Hanaama. B 941 r. mox crenamu llapbrpaga «rpe-
YeCKHM OTHEM» GbLT YHHUTOMXKeH (0T KueBckoro kuaasa Uropsa. CTpoku se-
TOMHCH B II€pPeBOJie Ha COBPEMEHHBIN A3bIK 3Byuar Tak: «CJI0BHO MOJHHMIO,
KoTopas B He(Ge, IpeKH HUMeIoT y cefsa U MyCKaloT ee, CKUrad Hac, MOITOMY
MRl He OJ0JeId ux». B cocraB «IpedecKoro OrHa» BXOAUJIH GHTYM HIH
He(Th, 8 TaKXe HeMeTalJ 9. ITOT HEMEeTAaJJ Ha BO3AYXe ropHT KPacCHBLIM
cuHe-roy6GLIM I1aMeHeM, BhIAeNAA YAYIIUBEI 1 eaxuii ras. IIpu obpaborT-
Ke KOHI[GHTPHDPOBAHHOH a30THOH KHCIOTON HeMmerass J IpeBpalaeTca B
CHJIBHYIO KHCJIOTY H2304. Ilpu KunsAuyeHUN HeMeTajna C conmoHcoc'raBa
Na2303 B PacTBOpe MoABJIsAeTCA APyrad cojJb, COCTaBa Na,30,49. Hasosure

HeMeTasua IJ.

12.22. LS Y

XUMUK CHHTE3HpOBAJ ODAHKEeBO-KeJIThble KDHCTAJJIbI HATpHAA HeMe-
rajna coctaBa I,N, U pelInJ U3YIUTL €ro cBoitcrBa. Ilopyuus JabopaHTy
pacTepeTh KPHCTAJLILI B IOPOLIOK, OH yIIeJ 1o AenaM. A 1a60paHT pemiui,
4TO JIyHUlIe BCErO PACTHMPATH BEILECTBO yaapamu nectura. Hegoaro aymas,
OH Tak M caenai. Paafanca B3PLIB, 4 CAMOr0 «yMeJbla» 0GCHIIANO ¢ HOT KO
FOJIOBHI 3XeJITHIM nopolukoM. CoGpaB 9TOT HOPOIIOK, J1aG0PaHT CKPbLLI OT XH-
MHKa cJyyail ¢ B3DEIBOM. YAUBJIEHHHIH XMMHK OGHapy’KHJ, UYTO CBOHCTBA
HUTPHAA HUYEM He OTJIMYANIOTCA OT CBOMCTB Hcxonnoro J. Kakoe BeiecTso B
JAHHOM Cllyuae CKDLIBAETCA 33 CHMBOJIOM J7?

JPPEN Camblil, cAMBIN...

IlepBHIe HCC/IeLOBATENH, NBITABIINECA IOJYYUThL HEMETall I, MyTeM
3JIEKTPOJIN3a, MKEeCTOKO MOIJATHINCE CBOMM 310poBheM. Kak TOMBKO 3TOT
HEeMeTaJJ BCTYIAaJ B KOHTAKT C BOJOPOJAOM, IPOUCXOAIIN CUJIbHEIE B3DBIBEI,
B HEM «TFopeJia» Jaxe Boja. A mobble opraHMYecKHe BellleCTBa (nampumep,
TKAaHb, 13 KOTOPOi OGELIM CAeaHkl 3aIIUTHEIE IePYATKH 9K CIIePUMEHTATOPOB
HIM BaseJMHOBAA CMasKa NPHILIM(MOBAHHON amnmapaTypel) B aTmocgepe
OIACHOTO HeMeTaJLia BCIBIXMUBATH U 3aropajuch... Kakoii aro Hemerasnn?

JIPRIW YTpaueHHSBIH TaIHCMAaH

Hexuit xuMuk, nogpaxasa Ilymkuny, aasen ceGe cepIONTHKOBBINA mepc-
TeHb ¥ IIOCTOSHHO HOCHUJ ero Ha YKAasaTeJhHOM Ilajiblle, He CHUMAas 3TOT Ta-
JHCMaH fake BO BpeMsa paGoTw B 1aGoparopuu. OfHaK b €My JOBEJIOCH UC-
CJIER0BATh CBOMCTBA CBETJIO-KEJITOM KMAKOCTH COCTaBa Bro, (9 — neme-

TasLa), KOTOpas CHJABHO AbIMHIA Ha Boaayxe. Ciayymnoch Tak, 9TO Iepe-
TeHb-TAJIMCMaH, COCKONb3HYB C TAJblla, yIal IPAMO B 3Ty XKuAKocTh. OHA
O6ypHO BCIEHHUJIACH, 8 IEPCTEHb PA30M UCYe3 — U KaMeHb-CepAOJINK, U cepeb-
psiHas onpaBa. Kak 00bACHUTE IPUYUHY 3TOT0 NCUe3HOBEHUA?
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IV 4N K10 nepserit?

Crygenr Teiifenb6eprekoro yuusepcurera Kapn Jlepur 8 1825 r. usyuan
BOJbI MHHEPAJIbHBIX HCTOYHUKOB I'epManun. OfHA M3 OPUTOTOBJICHHRIX UM
npo6 BoAsl o6n1agana HHTEpPEeCHOHU 0CoGEHHOCTBIO — OHA JKeJTea Iox Aeicr-
BHeM XJiopa. JIeBUT M3BJIeK HEU3BECTHOE BEIeCTRO, OpHUaBaBIllee MKeJIThIH
LBET BOJE, C [IOMOIIBIO AUITUIOBOTO 3hupa, a mocae UcapeHus abupa obHa-
PYXHI KPACHO-GYDPYIO MUAKOCTD C DESKUM HENPUSTHBIM 3aIaX0OM. Crynenr
ysxe cobpancs onyGINKoBaTh PE3yIbTATH CBOUX OIIBITOB, HO HAYYHAIH pyKo-
BOAWTEJIb TOCOBETOBAJ MOBPEMEHUTh. PelreHo 6b110 BRIAETUTH HOBOE Belle-
CTBO B 60JIbIIIEM KOJIHYECTBE, YTOOR! HMETh BO3MOKHOCTD JETaJIbHO UCCJIel0BATh
ero cBoicTBa. Ho uMenHo B aTo Bpems 23-reTnuit 1a60paHT-XUMUK AHTyaH
Banap us Mounense Bo ®pannuu TMOJYYIUJ TO K€ CaMOe BEIeCTBO U Cpasy
OTHpaBUJI ero obpasen B [lapuxckyio akafeMuio Hayk. V3BecTHbIE XUMUKT
Hoszed Teii-Jlioccak u Jyu TeHap TOATBepAMIH OTKPHITHE HOBOTO BIEMEHTA
(Banap masBain ero «Mypumom»), Ho NepeMeHNIH Ha3BaHUe Ha MPOU3BOIHOE
OT 'PEYeCKOTo «3/0BOHHBIW». Kakoit HeMeTann orkpriiu JleBur u Banap?

PR W Tanoren-xameneon

®paunysckuit xumuk Hosed Teit-Jloccax B 1813 . JaJl XUMUYEeCKOMY
9JIeMeHTY HOMeD 53 UMA «MOo&» (OT IpedecKoro «(puoneToBHI»). HeiicTBH-
TEJIbHO, Mapkl oA HMEIOT TAKOH LBEeT; pACTBODEHL ero B TeTpaxJopuie yrjie-
poZa, xn1opogopme u Gensone Toxe Guonerosuie. [louemy xe pacTBODHI HOA
B 9THJIOBOM CIUPTE ¥ AUBTUIOBOM 3hHpe KPAacHO-KOPUYHEBOro BeTta?

IPPY@ Hog — mocoGHMK rpab6uTeneii

C somororo npuucka B FOAP ncuesno okono 1 kr JobriToro meranna. Ox-
PaHa 3asBUJIA, YTO HUKTO U3 pabouMx He MOT HPOHECTH CTOJBKO 30JI0TOTO
mecka 3a orpamjeHue. ClefcTBHMe 3alllI0 B TYNHK, HO MOTOM OXPaHHUKH
BCHOMHUIIHY, YTO HA TEPPUTOPUIO He TAK AAaBHO GBI IPUBE3eH MeIIOK MOAUAA
Kanusg ¥ GAHKM C MONOM [IJisi TIPOBEREHHMS XMMHUYECKHX AHAIHUIZOB. Crnennt
STHX PEAKTHBOB O0HADYXKUIIU B Liexe NepepabOTKU 30J0TOHOCHOMH TIOPOJH! U B
CTOYHHIX TPy6ax, M 9KCIEPTaM BCKODE CTAJ SCeH XUTPOYMHBIN 3aMbIicen IIpe-
CTYNHUKOB. Kakylo posb B XMINEHUY 30710Ta CHITpATH HOA U HOAN] KaTusa?

PRI Vouiina B cononke

B nauane 1915 r. oxono ropogka Hnp na sanage ®nanapun BIIEPBhIE
6BbLI CIIOMB30BAH OTPABASIOIINI ras-HeMeTayn. On IPOHUKAJ BO BCe IeNU
U ykpeiTus. 'a3oBas aTaka npusesna K rubenn 5 Thicsy bpaHIy3CKUMU aHT-
JUHECKUX CONAaT, 6oee 15 THICAY CTAIM KaleKamm. Hcropus sroro spam-
Ae6HOro BCceMy >KMBOMY ra3a HauMHaeTcs ¢ 1668 T., KOTJa TOJNJIaHICKUN XU-
muk Uoraun Bantucer Bau TeasMOHT ellBa He 1moru0, HArpeBas cMech HEKoel
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COMM C A30THOH KMCAOTOH. A IIBeACKMH XMMHUK ¥ anTekapb Kapn Buis-
rexbM [lleesre HagpIIIIAJCA 3TOTO BPEAHOIO rada, n3ydada pgaxumo MUHepaya
OUPOJIO3UTA ¢ MypueBoil kucnoroit. Kakoii 5T0 HeMeTaJ !

PPN Kpacao-6ypbrit

B 1826 r. B 1a6opaTopuio Hemenkoro xumuka FOcryca Jlubuxa nocrymu-
JIM 1S aHAJIM3a cpasy ABa ofpasua: JaTCKUM GU3UK XaH(i Kpnc'rm;;l ch'ri,u
npucaan 6IecTsAie MeTULTUIECKHUE IIADUKH, 8 HEMEIIKUU XUMHUK J1€0TI0Ib]
T'™MenMH — aMIyJy ¢ KpacHO-6ypoil KUAKOCTHIO0. ITH 06pAasIihl MOCTABUIY Psi-
oM, HA BHUIY, YTOGHI OHU OBLIH MOJ pyxoﬁ.qu;HaKo BCKODEe n%onaouma He(-:
OPUATHAS HEOKHUJAHHOCTD: TabOPAHT CIy4aiHO TOTKHYJ U PA3OHI aMnyJIycb
MHUIKUM BeliecTBOM. Uepes HECKOIBKO CEKYHH Haj obpasmamu nosmnnon_
KpacHo-6ypoe Iaams U eSKUH ABIM, TAK YTO BCEM MPUIILIOCH Ha Bp(;MH ;1(;:{ -
HyTb nab6opaTopuio. Koraa ropenue npekpaTUaoch, a MoMeleHue ObLl H(}))m
BETPEHO, B CTAKAHE BMECTO METAINYECKUX LIAPUKOB (BIIePBLIe nonyquHOPO
SpcTesoM ANIOMHUHUS) OOHADYKUIHU 30JIOTHCTRIE KPUCTAJIIEL H(;I/I.'}BeCT
pemecTsa. UTo 2Ke IpeAcTaBasia coboit kpacHo-6ypas MUAKOCTD!

IPEONN Kro ero moiiman?

ITonyuyeHve HeMeTaLIa 9, IEPBBIM OCYIIECTBUI B 1745 r. M. B, SJIOOMOHO-
coB. OH qeficTBOBAJ HA JKeJe3Hble OHNUJIKY JKUIKOCTBIO COCTABA 3,80,, pas-
fapnenHol Bogoil. OOpasoBaBmiMiica HeMeTann JIOMOHOCOB Hasm;an TO
«(DJIOTHCTOHOM», TO «TOPIOYMM TIApOM» . ITOT e cnoco6 BeigeneHus I, NpH-
menua B 1783 1. auraumiickuit xuMmuk Ieapu Kapenaum. AaTyan Jlasyasse B
BTOM K€ TOAY MOJIYYuI Iy, IPOAYBAS CTPYIO rasooﬁpaszuiorouoxcnua 3I'11‘0ro He-
MeTaJsla Yepe3 HATPeTHIH [0 KPACHOTO KaJeHUs PyKeHHRiM CTBOJ. llo3aHee
XVIMHKH DagHBIX CTPaH CTaIM HCHOIb30BATH AJIS NOJIYIeHUHA STOrO Heme:IaJ;
JIa peakIiu¥ ANIOMUHHUA HJIH KPEeMHUSA uco mejioyaMd B BOAHOU cpeje ;10-
B3auMogeiicTBHe GUHADHBIX COEJUHEHHHU 9TOr0 HeMeTa/JIa U KAJIBIUA C

noit. Kakoit aro Hemetann?

IPRIN HenpuaTHbIM 3amax

HIBeackuit XUMUK Ménc Beprenuyc B 1817 r., monyyas CepHYIO Rncn(c):
TY U3 XaJbKOMUPHUTA, O6PATU]I BHUMAHNE, ITO B OTAENBHBIX HACTAX eI‘Z ya-
TAHOBKM HAKAIMJIMBAETCA KAKOU-TO HaJeT («ILIaM») KpacHoro LBETA. £ g
JIU3 TOKa3aJl, UTO 3TO HOBBLIM HeMeTals C Monexynﬂpﬂoun (bopMyJI6on agj;
B napoo6pasHoM COCTOSIHUM 3TOT HEMETAJIJI MMeJl KPACHBIY LBET U O J:ZIIEI
3amaxoM peabku. Ha Bosgyxe oH ropes CHHUM ILJIaMeHEM, ofpasys guo g,
a B A30THOH KHUCJIOTe IPEBPAINAICA B KUCIOPOAHYIO KUCIOTY. B TeMHOTE I
oueHb €200 MPOBOAMI 3JIEKTPUUIECKUH TOK, 3aTO fla CBeTy ero BJI?eKTDOHDO-
BOAHOCTD Bo3dpacrana mpumepHo B 1000 pa3s. Kaxo# aTo HemMeTaJL!
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OTBETBI K IIABE 12

12.1. ®pasnysckre XUMUKY MOJYYUIM HOBEIS HeMeTasL1 6op (B aMmopd-
HOM coctoAaHuM). IIpn 3TOM poTexkanu peakiuu:
2B(OH),; = B,0, + 3H,0T
B,04 + 6K = 2B + 3K,0
Bce coenunenna 6opa oKpammBaloT nuaMd B 3eleHbli nBeT. HazBanua

anemeHTa 6opa B pyCCKO# XMMHYeCKOi TuTeparype B Hadatae XIX B. — «Gy-
pOTBOD», «OYPOH» UM «6ypanuHE».

12.2. Hemertannom 9 6el1 KpucTaanuyeckuii 60p, KOTopslil oGpasyer ¢
AJIOMHUHHNEM TBepblil pacTBop. Kpucrannuyeckuil 6op He pearupyer ¢ rao-
TreHOBOAOPOAHEIMH KHICJIOTAMH, B TOM YHCJie ¢ PTOPOBOLODOLHOIM.

12.3. 310 Guin kKapbug Gopa B 4C, OueHb TBep/ioe KPHUCTAIINYECKOE Be-
LIIeCTBO YEDHOTI'0 IIBeTa, XUMHUUYEeCKH HHEePTHOe BIJIOTh A0 1000 °C.

12.4. Ha anMassl paspyIuTenbHO JeiCTBYeT KOHIeHTPUPOBAHHASA a30T-
HaAa Kucyaora. IIpu aToM anMas MeAJIeHHO IPeBPAIAETCA B JUOKCH YIJIepo-
Aa. YeaTelil BT KUAKOCTH («alIKarecTy») IpUAaeT TUOKCH] A30Ta;

C + 4HNO, = CO, + 4NO, + 2H,0

12.5. Anmas TBepl, HO XpynoK. OH He PACKAJBIBAETCH TOJBKO IIPH BO3-
AefiCTBMM Ha HEro MOCTENeHHO BO3PACTAIONIEro JaBjeHuA. Ecjam gaBjeHue
nocTerneHHo foBecTu 10 60 aT™, To aaMa3 HAYHET BXOJUTD B CAMYIO TBEPAYIO
CTaJb KaK B MACJIO.

12.6. 9ror HeMeTann — rpaduT, KOoTOpLIii 06pasyeT ¢ 6pOMOM coefMHe-
Hue cocTaBa IgBr, dopmyny Koroporo cieayer nucaTh Kax (38)+Br_.

12.7. Turens 6b1J U3roTOBJEH U3 rpaduTa. ATOMBI KaJdufA BHEAPHINUCH B
MEXKCJIOeBOe IIPOCTPAHCTBO KPHUCTAIINYECKON DelleTKH rpaduTa U OTAAIH

CBOM 3JIEKTDOHEI ATOMAaM yIJiepoja, 00pa3oBaB coefUHEHNe COCTaBa (K+)(Cg),
4TO He Melllajgo UM COXPaHUTh CBOMicTBa, npucymue metaniy. [loaromy KCyq

pearupyer ¢ BoJoi NPaKTHUYECKU TaK Ke, KAK MeTAIINYeCKUil Kanuii:
2KCg + 2H,0 = 2KOH + H, T + 16Cl

12.8. 9tor Hemerann — xpemuuit Si, kKoTopslit Beprenunyc nosxyuuns mo
peaKIuu:

SiF, + 4K = Si + 4KF

KpemHMIT pearupyer co CMeChbi0 a30THOHM M (TOPOBOZODOAHOM KHCJIOT,
a TaKsKe CO IeouaMu:

3Si + 4HNO, + 18HF = 3H,[SiFy] + 4NOT + 8H,0
Si + 4NaOH = Na,Si0, + 2H,T
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A

Meab SIBAAETCA KATATM3ATOPOM IOJTYy4YeHUS TPUXJIOPCUJIAHA TPX KOH-

TAKTE KPEMHMA C COIAHOR KHUCIOTOM:
Si + 3HCI = SiHCl, + HyT

12.9. 9ror Hemeranin — KpeMmHuil. B pesynbTaTe peaknuu CHLIHUIIH A
B € FOPO CaSi, + Cl, = CaCl, + 28il
mony4yaerca aMopdHbIi KDEMHUH, KOTOPDBIHA pearupyer ¢ BOIAHBIM IIADOM M C
3TAHOJIOM B COOTBETCTBMM C YPABHEHNAMM DEaKIMH:

Si + 2H,0 = Si0, + 2H,T
Si+ 2C,H,OH = Si0, + 6H2T +4C

12.10. Ato memerann asor. HasBanue rasoofpasHoMy asoTy Aai JlaBy-
asbe OT IPEUECKOro «a» — He U «303» — JKHU3HD (T. e. «a30T» — 3HAYUT «Ge3-
KU3HEHHBIN» ).

12.11. HemeTann D — asoT, KOTOPBIA pearupyeT ¢ INTHEM Ha X0II0AY, &
¢ MarHueM — IIpM HarpeBaHUM Ha BO3AYXe, o6pa3ys HUTPHL JATUA Li;N n
auTpuy Maraug Mg N,. Jlusa moryueHns a3oTa B nabopaTopun JefCTBUTENb-
HO MOHO 0o6paboTaTh aMMHUAK GpoMHOil BOAOI MU IIPOBECTH TEPMUYECKOE
pasioeHne HUTPUTA AMMOHHUSA:

2NH, + 3Br, = N,T + 6HBr
NH,NO, = N,T + 2H,0

12.12. Vnorxa npy¥ XxpaHeHUU BJIAYXKHOTO KPaCHOrO docdopa MoryT oGpa-
3oBaThca dochun n gudocdaH, KOTOpHE Ha BO3[lyXe CaMOBOCIJIAMEHAOTCH.
Kpome Toro, He MCKJIOUEHO, UTO B fanke ¢ KpacHBIM GochOpOM HaXOAUIACH
npumecs 6esoro gocdopa, KOTODBIil MOXKET CAMOBOCILIAMEHNUTHCH.

12.13. DroT HemeTaa — Geantit docgop P, KOTOPBIii CBETHUTCA HA BO3-
LyXe 3a CYET MeJJIEeHHOr0 OKUCIIEHUHA 10 P ,O4 o peaknuu:

S P<) _*0, @P/’O\/P®
& \P / N P 4

@ P, @ P406
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Puc. 22. Popma KpucTanna poMGHYIeCKo CEPhI H CTPOEHHE MOJIEKYIIhI Sg

12.14. 9To Hemerann cepa. IIpu nnasnenun u GBICTDOM OXJaXKAeHUU
NoIy4aeTcsa miIacTHYeCKad cepa — MoAUpHUKAIUA KOPDHYHEBOI'o IBeTA C MOo-
JTMMEPHLIMI MOJIEKYJIaAMH, KOTOPbIe BeChbMa GHICTPO IIPEBPAIaOTCA B MOJe-
KYJIBI 06BIYHOM (poMGHUecKoit) ceph (puc. 22), umeromue coctan Sg.

o 12.15. 9o 6u1L1 KpacubIi docdhop, KOTODHI NPU KOHTAaKTe ¢ XJIOPATOM
WA ¥ MEXaHUYECKOM BO3AEHCTBHHU (pacTUpaHuu]) pPearHpyeT co B3PLEIBOM:

12P + 10KCIO, = 3P0, + 10KCl

or A30THas KHCJIOTa IPeBPAILAeT KPACHBIN docdop B opTodochopryo Kuc-
o ¥, 8 Ha BO3/lyXe OH I'OPUT, IPEBPAIIANACh B GEJIBIH «ABIM» — YaCTUIRN OK-
Aa dochopa(V), KOTOpLI THIPOCKOMHYEH U MTHOBEHHO pearupyer ¢ BJja-

P + 5HNO, = H;PO, + 5NO, + H,0
4P +50,=P,0,;;  P,0, +6H,0=4H,PO,

o 12.16. Hemerann 9 — mpiubax, a «IIOPOIIOK AJIA HACTIEAHUKOB» — OK-
X MBIIIBAKA COCTABA As203. B ocnoBe peaxuun Mapma mo onpeneneHuo

;-:IGJIOB MBIIIbAKA U ero COCIUHEHHH B Pa3INYHeIX obBeKTax JIEXKHUT peak-
b 8

As,0; +6Zn + 12HC1 = 2AsH, T + 62ZnCl, + 3H,0

12.17. C koHueHTPHpOBaHHO} CEePHOM KMCJIOTOI Ha XoJ0ay B3aUMoOAeii-
CTBYET TOJILKO CypbMa.;

28b + 6H,S0, = 8by(S0,); + 350,T + 6H,0,

2 MBLIIIBAK U BUCMYT B 3THX YCIOBUAX NOABEPTAIOTCA [MaCCHBUPOBaHUI0. Ox-
8KO BUCMYT MeJJIEHHO pearupyert ¢ 40% -Hoii CepPHOH KHUCJIOTOMH:

2Bi + 6H,S0, = Bi,(SO,); + 350,T + 6H,0
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PeakuuH MBIIIbAKA, CYPbMBI © BUCMYTa C a30THOM KUCJIOTOMH BeAyT K 06-
DPA30BAHUIO MAEIILAKOBOA KHCIOTH, IMAPATHPOBAHHOTO OKCHAA CYPBMBI(V)
u conu — HuTpara sucmyra(lll):

As + 5HNO, = H,As0, + 5NO,T + H,0
2Sb + 10HNO, = Sb,0.l + 10NO,T + 5H,0
Bi + 6HNO, = Bi(NO,), + 3NO,T + 3H,0

TaxuM 06pasoM, THIMYHBIM HEMETAJJIOM fABIAETCA MbLIIMILAK, THIHY-
HBIM METAJJIOM — BHCMYT, a cypbMa — aMdbOTepHEIH 31eMeHT.

12.18. OTBeT Ha ATOT BONPOC GLLI MOJAyYeH ToabKo B 1933 r. Hugepaans-
CKMM XUMHUKOM XeHApUKOM [IpHHCOM M BOIIIEN BO BCE COBPeMEHHEIe yueGHH-
KH 0 HeopraHuyeckoil Xxumuu. I'op moayuns amopdHO-CTEKIOBUAHYIO MO-
ANbHKALMIO CYPBMEI, KOTOPas BKJIIOYAET B CBOi cocTaB aHMOHE Cl™ n KaTH-
OHBI SbClé’. [Ipu TpeHHMH NMPOMCXOAHUT KPHUCTAJJIN3AUMA 3TOTO BellleCTBa H
mpeBpalieHre B 066IYHYI0 MOAUGDHKAIMIO CYPBMEI, YTO COMPOBOMKAAETCA BhI-
JIeJeHHEM TeIJIOTHl, PACTIBIIEHHEM CYyPbMEI («OeskIil ABIM») 1 Kaxke HebGOb-
muM B3peiBoM. [loaToMy nanHYI0 MoAuGHUKAIMIO HHOTA HA3bIBAIOT « B3PHIB-
YaTOH cypbMOii».

12.19. 3roT HeMeTay1 — cypbMa. B xHure « TpuympansHas KOJECHH-
1a aHTUMOHHA», OTHocAmeica K 1604 r., couMHeHHe KOTOPOH NPUIHUCHIBA-
IOT JIETEeHJZAPHOMY MOHAXV-aIXMUMHUKY Bacuiauio BaleHTHHY, ONHCAHO IO-
JIydeHHe CYPBMEI M ee COefHHeHWH. «AHTHMOHMYM» IO-JATHIHH 3HAYUT
«CpeJICTBO MPOTHB MOHax0B». CypbMY TaKXKe Ha3bIBAIH « METAJJIOM aHTHUMO-

HHUEeM>».

12.20. F'aa-HeMeTann — 3T0 KHCI0POA O,.

12.21. B cocTaB «rpeuyeckoro orasa» o6a3aTeJbHO BXxoauaa cepa. OHa pe-
arupyer ¢ KOHIIEHTPUPOBAHHOMN a30THON KHCJIOTOM, IPEBPAIaACh B CEPHYIO
KHCJIOTY:

S + 6HNO, = H,SO, + 6NO,T + 2H,0

IIpu peakIMu ceprl ¢ cyAbGUTOM HATPHA NOJIYydaeTd
pusa:

Na,S0; + S = Na,S0,S |

12.22. Otum HemeTaJIoM ObLia cepa. Ilpu yaape Hu
S,N, pacnagaercs Ha cepy U a30T.

vt
THRI

12.23.9T0T Upe3BEIYAMHO arPpeCCUBHBIA HEMETAJ —
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PuC 22
. . pMa KpHC y
p TaJaia pOMﬁH'-IeCKOPI Cepbl H CTpOeHHe M
(D() OJIEK
JIBI Ss

12.14. 9
.14, 9T0 HeMmeTaNn
NOJYYaeTCH IIJIacTHUeCKAasd f:i?,a, IIpu nnaBneEuu U 6LICTPOM OXJIa
JIMMEDPHBIMUA M a — Moxuduka XKICHHM
OJIEKYJIAMH, K XA KOPUYHEBO
oTOphbIe TO IIBETA C MO-
KYJbl 00BIYHOH i P BecbMa ObICTPO o
N 9}
(pomGuueckoit) cepsl (puc. 22) HMI;mIIII)eBpamamTCH B MoJe-
’ ue cocTaB S
g

12.15.9
.15. 3To OBLT KpacHHIH
bl Ghocd "
KaJud X MexXald 0P, KOTOPBIX
HYECKOM i IIPA KOHTAKT
BO3leicTBMH (pacTupanumn!) PearnpyeTe ¢ XJI0paToM
: CO B3PHEIBOM:

12P + _
10KCIO; = 8P,0,, + 10KCl

AszorHa
s KHCJIOTA IT
0Ty, 8 HA BO3AYXE OH I‘CE’eBPam:aeT KpacHbli hocdop B oprodo
cuga docdopa(V), Koro p“}" npeBpaliaach B OB « TLIM » COpHYIO KkHC-
, PBEIM TUTPOCKOIIHYEH M MTHOBEHHO  TaCTIHIH oK
pearupyer c B
Ja-

roil Bosgyxa
¢ obpas v
JIOTHI: Pa3oBaHMEM MeNbYalInX Kalenex opTodocd
0chHOPHOH Kn
c_

P _
4 + 5HNO, = HyPO, + 5NO, + H,0
P+ 50, = .
2= P40, P,0,,+6H,0 = 4H,PO,

12.16. H
.16. Hemerann 3 —
CHI MEILAKE Cocrana As gmmwﬂc, a «IIOPOIUOK IJIA HaCJHeTHH
203. B ocHOBe peaknuu Mapia n KOB» — OK-
0 OmpeJesIeHHIO

As, O H AsH H
$,05 + 6Zn + 12HC] = 2As 3T+6Zn012+3 0)
2

12.17.C
.17. KOHIIEHTPHPOB %
AHHO " "
CTBYET TOJBKO CyphMa: 1 CEPHOM KMCIOTOM HA XOJIONYy B3aHMOLEH
: Tei-

28b + 6H,80, =
280, = Sb,y(80,)3 + 380,T + 6H,0

a MBIIILAK U
BUCMYT B
HAKO BHCMYT Me;[_nZHH 3THUX YCJIOBHAX MOABEPTAIOTCA HACCH
o pearupyert ¢ 40% -Hoii cepHoit BupoBanum. Og-
KHCJIOTOM:

9Bi + 6H.SO. = Bi
250, = Biy(80,)4 + 850,T + 6H,0
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HMCJIOTOH BelyT K 006-

yTac a3oTHOHN K
oxcuja cyppMbI(V)

CypbMEI ¥ BACM

PeaKi ¥ MBIIIbAKA,
HMCJIOTHI, ruApaTAPOBAHHOIO

pasoBaHMIO MBbIIIBAKOBOH K
@A coJy — HUTpATa sucmyTa(IIl):
As + 5HNO, = HzAsO, + 5NO,T + H,0

9Sb + 10HNO, = Sby0g) + 10NO,T + 5H,0

Bi + 6HNO; = Bi(NOy); + 3N02T + 3H,0

M HEMETAJJIOM SBJAETCH MBIIIBAK,
pbMa — amMOTEPHBIA aneMeHT.
yJeH TOBKO B 1933 r. auAepIaH]-
[11eJi BO Bce COBPEMEHHDIE yuebuu-

(pﬁo-c'remeBn,tulo MO-
Cl™ u xaTn-

TaxuMm 0GpasoM, TUIIAYHBI TUNHAY-
HBIM METaJJIoM — BHCMYT, acy

12.18.OrBer Ha 2TOT BOIIPOC GBLT IO
CKAM XHMHKOM XengpuxomM IIpuHcoM M BO
KH 10 Heoprannqecxoﬁ xaMu#. T'op HoJay4nlI aMop
AEUKAIAI0 CyPEMEL, xoropas BkA4aeT B cBOI1 COCTaB AHHOHBL
OHBI SbClJz'. IIpn TpeHUH [IPOMCXOJUT KpUCTALIU3ALHAA aTOrO BELlecTBa M

[ieHue B OOBIMHYIO Mou(uKAaIKIo CyPbMEL, 4TO CONPOBOX/IAETCH BhI-
b, PACTIBLIEHHEM CypPBbMBl («6enpiit ABIM») W JaKe HebOonb-

09TOMY AAHHYIO MoAn(HEKAIMIO UHOTAR HA3LIBAIOT «B3PBHIB-

IpeBpa
feneHueM TEIaoT
M BapeiBoM. 11

4aTOM CypHMOM».

12.19. OTOT HEMETALL — cyp
118 AHTUMOHHUA», orTHocAmeicd K 1
[OT NereHfapHOMY MOHAXY-AIXUMAKY
JydeHue CypbMbl W €€ coepuuenuii. «AHT
«CPEJICTBO IPOTHB MOHAXOBY. CypbMy TAKYKE HA3BIBANN «MeTan

pMa. B KHHUTE «TpuymdpanbHad KOJIECHH-
604 r., COUMUHEHNE KOTOpO# HpUIIKACHIBA-
Bacuiuio BaneHTHHY, oIIMCaHo IIOo-
AMOHHYM» NO-JATBIHK 3HAYUT
JIOM aHTHMO-

HUEM» .
12.20. T'az-nemeTanl — 9TO KK

cKxoro oras» 006s3aTeNIbHO BXO
it asoTHOM KWCJIOTON, IPEB

cnopon O,.
12.21.B cocTaB «Tpeue nuna cepa. Ona pe-
pamiafch B CEPHYIO

arupyer ¢ KOHIIEHTPUPOBAHHO

KNCAOTY:
' S + 6HNO, = H,S0, + 6NO,T + 2H,0

aTpusA NOJIyYaeTcH rtuocybdaT HAT-

TIpu peaxiuu CEPEI C cyanduToM H

pu:
Na,S0, + S = N2,80;8

a. TIpu yaape HATPHA cepel cocTaBa

12.22. 9tAM pemeraJsioM Onlna cep

S,N, pacrajiaeTcd Ha cepy ¥ a3oT.
12.23.39toT ype3BHIYARHO arpeccHBHbLA HEMETALT = ¢rop F,.
xo0da Hem 241
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12.24. OneMenrt-HeMeTala d — dTOp, a XKUAKOCTb, DPACTBOPHUBIIAA
nepcTeHs, — TpudTopua 6poma BrF,. Cepaonuk — npupojgHas pasHOBHJ-
HOCTh KBapua (ZMOKCHAA KPeMHM), IOJYAPArolleHHBIH KaMeHb KDPacHOTO
nBeta. [IppuuHO#i MCUe3HOBEHNUA KaMH# Obla peakua:

38i0, + 4BrF, = 3SiF,T + 30,T + 2Br,
CepebpaHad oIpaBa TaKyke He YCTOAJIA B aTPeCCUBHOMH cpeje:
6Ag + 2BrF; = 6AgF + Br,

12.25. Jlesur u Banap oTkpeiau 6poM. Boibl HEKOTOPEIX COJAHBIX 6O-
JoT U 03ep coAepikar NaBr, koToprliii npu 06paboTKe XJIOpOM IIpeBpaIlaeTca
B Br,:

2NaBr + Cl, = 2NaCl + Br,

ITo-rpeueckn «6poMoC» 3HAYHUT «3JIOBOHHBIM».

12.26. B HenmonapHBIX pacTBOPUTENAX HOJ caabo colbBATHPOBaAH (COMb-
BaTanusa — o0pa3doBaHHue cBA3eil MeKy YacTHIAMU DACTBODEHHOTO BelecT-
Ba M PACTBOPHUTEIA).

B pacrBopuTenfx MONAPHBIX MOA HAXOAUTCHA B BHJAE TAK Ha3hIBAeMbLIX
«KOMILIEKCOB C II€PEeHOCOM 3apAjas, KOTODBIe M NDPUAAIOT pPAacTBOpaM Kpac-
HO-KOpHMYHEBYI0 okpacKky. Hampumep, B 3THJIOBOM CHHPTE IPHUCYTCTBYIOT

yactuiel Tuna (C,H,0H™) - (I,).

12.27. IIpu B3auMoAeiicTBMH HOAHAA KAJIHA ¢ HOAOM oOpasyeTca JHHO-
JOMOJAAT Kajlus, KOTOPBIH 3aTeM JIETKO IIpeBpallaeT 30J0TO B PACTBOPMMEIH
KOMILICKC:

KI+ 1, = K[I(I),]; 2Au + K[I(I),] + KI = 2K[Aul,]

Pacrsop, cogepaxaniuii 3TOT KOMILIEKC, CJIHBAJIH [0 CTOYHLIM Tpy6aM 3a
TEPPUTOPHIO 38BOJA, 4 IOTOM 06pabaThIBAIH IIOPOIIKOM IMHKA, BOCCTAHAB-
JIUBAA 30JI0TO B COOTBETCTBHH C YPABHEHHEM PeaKIlHH;

Zn + 2K[Aul,] = 2Aul + K,[Znl,]

12.28. Iror onacHsblii ra3 — xJjop. Moranx BaH ['e1ILMOHT AJIA €ro mojy-
YeHHS HUCIIOJH30BAJ PeaKIHI0 XJIOPHIa AMMOHUA C A30THOM KUCIOTOMH:

ANH,Cl + 4HNO, = 2CL,T + 2NOT + 3N, T + 10H,0

A Illeeme mpoBOAMJI peAKLHIO COJMAHOM KHCJIOTHI ¢ THOKCHAOM MAap-
ramua:
MnO, + 4HCl = MnCl, + CL,T + 2H,0
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12.29. JIaGopaHT HCIOPTUI 06Gpaser; BliepBble IIOJYYEHHOTO 6poma. [Ipu
KOHTAKTe ¢ HMM aJIIOMUHHUI BOCILTaMeHAeTCH:

2Al + 3Br, = 2AlBr,
O6pa3yioTca 30J0THCThIE KPHCTAJIBI AlBr,.

12.30. BTo HeMeTaNI BOAOPOJ, OJy4YaeMblil 110 peaKIuK 1apoB BOABL C
pacKaJeHHBIM KeIe30M, ATIOMUHUA MK KDEMHUA C BOLOH B II[EJIOYHOH cpe-
e WIH B3aUMOJeHCTBHeM THAPH/A KATBIUA C BOAOCH:

Fe + H,0 = FeO + H,T
2Al + 2NaOH + 6H,0 = 2Na[Al(OH), ] + 3H,T
Si + 4NaOH = Na,SiO, + 2H,T
CaH, + 2H,0 = Ca(OH), + 2H,T

12.31. D10 HeMeTaN ceJleH, XMMUYeCKH I aHAJIOT Cephl.




Taaea 13

XUMHUYECKASI HOMEHKIIATYPA:
UMS, PAMUINSA, ITPO3BHUIIIE

HeB03MOKHOCTE OTAEIUTL HOMEHKJIATYPY OT HAYKM B HAYKY OT HOMEHKJa-
TYpbl 0OBSICHAETCH Te€M, UTO Ka)KJas €CTeCTBEHHAs HayKa HeoOXOAUMO CO-
CTOHT U3 pAAa GaKTOB, KOTOPbIE COCTABIAIOT HAYKY, IPEJCTABJIEHU, UX BbI-
3BIBAKOIIHX, H CJIOB, HX BHIpaXAKINUX. «CI0BO MOJMXKHO POXKAATE IIPEICTaB-
JeHUe, NPe/iCTaBIeHHe OJKHO orobpakaTh PaKT. ITO TPH OTTHUCKA OTHOM K
TOi 'Ke nmeuaTn», — nucan Auryas Jlopan JlaByaase B 1787 r. Homenkaary-
Pa HeOpraHMYeCcKUX U OPraHUuYEeCcKHUX Bell[eCTB — A3BLIK XUMHKO0B. OHa cocTo-
T 13 GopMyJ ¥ HA3BAHUH, KOTOPHIE OMHO3HAYHO, 10 CTPOrO OIpefeIeHHBIM
IIpaBHJIaM ONUCHIBAIOT COCTAB BelnecTBa. HasBaHusA BelecTs 3a4acTyYI0 MHO-
FOKpaTHO MEHHAJHCH, & XUMUYeCKass HOMEHKJATypa CKJIAALIBAJIACE MYUM-
TeJILHO J0JIr0, B TeUeHUE CTOJIETHI.

Kynopocsl Bcex HBETOB Pafyrn

R}:nopocm — OJHO W3 CaMbIX APEBHHWX, MOCTEIEHHO BRIMMPAIOIIUX HA-
3BAHMI IpyNNbl BEILECTB, KOTOpPbIE GBI M3BECTHRI JIOASAM ellfe A0 Halleil
3pbl. ¥ aJIXMMHKOB CHMBOJIOM Kynopoca 6bina sBesga (puc. 23). B nenax pyc-
CKOro AmnTekapckoro npukasa 3a 1644 r. BcTpeuaeTcs HasBaHHE «KYIIOPOC
3esieHbIii» . YueOHUK XUMUM, H3JaHHLIH B 1782 r., faeT rakoe onpegeneHue
KynopocoB: «Kymopoc ecTs MuHepaludecKas COJMb U B CAMOM OCHOBaHKU
CBOEM He YTO MHOE, KaK CEPHEIHI CIIHPT, OJEThIHM B MeTAJINUEeCKOe WX MUAHe-
pajJnyecKoe Teao». A B OTHOU M3 MOCKOBCKUX TOProBhIX KHHUr 1725 r. 6bL10
3aIIUCaHO O MOKYIKe «TYyPenKoro Kymopoca — oguH GyHT 3a rpuBHy». OT
COBPEMEHHBIX CTPOHTeJIeﬁ-OTI[eJIOT{HMKOB ¥ MacCTEPOB, BEIYIITUX PEMOHT M-
JIBIX TIOMEINeHHN, MOYKHO YCJHBIIIATH, UTO OHU COOMPAIOTCH «KYIOPOCUTH»
notonku. Kakue e BelecTsa 10 CHX 10D HA3KIBAIOT KynopocaMu?
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Kynopocuoe MACIO H KHCIBIA CITHPT

B 1260 r. anxuMHuK u enuckon Annbept Beruxuit (Anb6ept don Boabi-
TenT) B HOMCKAX «3JIHKCHDPa MOJIOZOCTH» PeIlUJI IMOMBITATHCH BBIZIEJIUTD €T0
U3 3KeJIe3HOT0 Kymopoca. 3achlIas B peTOPTY MOPOIIOK KYIIOpoca, OH CTAJ ee
HarpeBaTh. BHadaje u3 peTOPTHI IO GeJbrid
«IBIM», 4 TOTOM B COCYA-IPHEMHHUK Havaju
mocTynaTh GecliBeTHbIE IPO3pauHbIe KAy He-
A3BECTHOH »KuUAKOoCcTH. Emuckonm cobpan He-
MHOTO 3TOH KHIKOCTH W pa3Mellal ee OCTDPY-
FaHHOH AepPeBAHHOM MAJIOUYKOM; TAJI0YKa BCKO-
pe mouepHesna. Kanua 3Toil XUAKOCTH Ionaja
Ha CyTaHy eIHCKOIa, U BeuepOM OH yBUJeJ Ha
3TOM MecTe OTBepCTHe B TKaHH... [IUTh moxay-
JeHHYIO JKHMIKOCTb, YMOTpebsfAs KaK «dJIHMK-
cHp», O4eBHAHO, 6BLI0 OIIACHO. Ansbepr Benu-
KHII HA3BaJ MDONYYECHHYI >XHAKOCTb «KYIIO-
pocueiM MacioMm». [lozasee, B 1590 r., HeMell-
KUl afXuMHEK ¥ Bpau Auapeac JIub6asuil, Toxe
[IBITAsICh OTBICKATH «3JHUKCHD», CMelIaJ cepy
U CeIUTPy, a NMOTOM Harpea cMech B JJMHHO-
ropioit konbe-anreMb6uKe, OTBOJAA BBIXOMALITAHA
13 Hee «IkIM» B cocyz ¢ Bomoit. Korza B roJibe
ocTaslach TOJBKO KOpWUYHeBas CIJIaBJIeHHAA
Macca, OH 3aKOHYUI ONBIT M CTaJ MCIBITHIBATH
coZiepIKMMOe COCyAa ¢ BOAOM, IZie IOraolnasics
«IbiM». KamHysn HeMHOro 3TO# KHAKOCTH HA
KYCOK jKeje3a, ¥ OHA 3allunesa ¥ 3aly3bipH- Puc. 23. «Pyka ¢unocodor»
Jlach; HaHeC e€ HA CBHHI[OBYIO IIJIACTHHY — OC- C CHMBOJIAMH, 0G03HAYAIOLIH -
rajgoch Genoe mATHO. Ho cBHHEL He TOAAAJICS MH CeUTpY (KOPOHA), MEIHBIH

KyTopoc (3Bes/ia), HallaThpb
«KHCJIOMY CIMPTY», KaK Ha3Bal IOAYYEHHYIO (Conmue), KBacin (GoHADE),
sxunKocTs JInbasuii. Kak Temepb HASBIBAIOT KY-  [10BapeHHYIO COMb (K 04),
TIIOPOCHOE MAacJio ’ KUCabLl cnupT? pTYTH 1 cepy (pEiba B OTHE)

«CrnupHTyC caluc»

Tak HA3BIBATM B CTAPUHY HEKYIO KHCJIOTY, KOTOpPO# B pa3Hoe BpeMd Aa-
BaJIM ¥ IPyTUe MMeHa, HAIPUMep «COJNSHBIA CTUPT», ¢MOPCKAaf KUCI0Ta» u
naxe «xjopHoTa». B XIV—XV BB. 2Ty KHCJOTY IOJydalH, NIpOKaJINBasaA B
peTopTe cMech JKeJe3HOro Kynopoca u kaMenHoit coau. [Ipu aTOM 13 rOpJIO-
BUHBI PETOPTHI BBIPHIBAJICA KAKOH-TO «ABIM» — «AyX U3 coJieii», BRI3BIBAIO-
muit KaleJb ¥ XOpOIIO PACTBOPHMBbIH B BOJe (oH MOT Ja’Xe BTAHYTH BOAY K3
wammM B COCYA, TAe 3TOT «AbIM» cOOMpasCA B 3HAYUTETHPHOM KOJHUYECTBe).
PacTBOp «IyXa K3 coJieil» B BOJE PearupoBal € XKeje3oM, HO He JleiicTBOBAJ
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Ha 30J0TO U Menb. [TosnHee, yke B 1658 r., HeMeKMA XHMHK U alTEKaDb
Horaun 'nayGep cyMeJ IOMYUATD «AYX U3 CONMEi» — «CIIHUPHUTYC CANUC» Ha-
rpeBaHHEeM KYIOPOCHOr0 MAaCJa ¢ KAMEHHOM COJbIO ¥ Ha3BaJl PACTBOP 3TOTO
«IyXa» B BOJe «COJAHBIM CIMPTOM». KaK Teneps HA3LIBAIOT 3TO BEILECTBO?

«Kpenkasa Bogka»

Momnax-anxumuk BouasenTypa ([[»xoBanuu ®Pujanna) B 1270 r. B nou-
CKAX VHHUBEPCAJIBLHOrO DACTBODHUTENS (<«aKarecTas) penini HarpeTb CMechb
JKeJle3HOro Kymopoca ¢ cenutpoii. Cocyn, B KOTopoM 0nlyia cMech, BCKOpPeE Ha-
TIOJTHUJICA KPACHO-OYPEIM «ALIMOM» . MOHAX B M3YyMJIEHUH 3aCTHLI, 3aTEM y6-
pall OroHb M YBHZeJ, KAK B KOJOy-IIDHEeMHHUK CTaja KalaTbh JKeJTOBATAdA
HUAKOCTL. OHa JelfCTBOBaJIa HAa BCe METAJJBI, Ja)ke Ha cepedpo U PTYTh.
MHorue aIXMMHUKHM — COBPEMEHHHUKY BOHABEHTYDHI AYMAJH, YTO CUAAITAN
B YXHJIKOCTH PBIKHIi ALIM SBJSIETCA AEMOHOM, YIPABJIAIOININM OAHOH U3 CTH-
XHii IpUPoABl — BOXOi. I10aTOMY KeJITOBATYIO KUAKOCTDL HA3BIBAIHU «KDel-
KO BOJOM» UM «KPEIIKOHM BOAKOMN». ITO HA3BAaHUE COXPAHMJIOCH [0 BpeMeH
M. B. JIomoHocoBa. UTo 310 38 KUAKOCTh U KAKOBO €€ COBPEMEHHOe Ha3Ba-
Hue?

PoxaenHada B aMe

B 1819 r. B 6e3BOAHOM MyCTHIHEe ATaKaMa Ha ceBepe UMM HAINIHN HA II0-
BEPXHOCTH ITOUBBI OeCI[BETHOE KPHCTAJJINYECKOE BEIIeCTBO C IPHUMeCAMH
XJIOPHJA U CYJb(haTa HATPHS, a TaKkKe cyabdaTa Marausa. ITo BEIIeCTRBO Ha-
3BAJIM «UUJIHICKOI cenuTpoii». B Uuaaguu Tak:ke oOHAPYKUJIU CXOXHOE IO
BHJAY M COCTABY BEIECTBO, IIOJYUHMBIINEE UMA «HMHIUIACKOHN ceauTprl». Ilo-
aaHee B HopBeruu reosiorn HATKHYJUCH Ha 3aJI€3KY 6eCIIBETHOTO KPUCTAJLIN-
YeCKOro MUHepaJia, IOX0XKEero Ha epBble ABa. EMy Jany Ha3BaHHE «HODBEX-
ckas ceaurpa». B Poccun go XIX B. cemuTpy moJsiyuanu, 3aKJIAABIBASA B AMBI
pasjuYHBIE OTXOAkI, ORITOBON MyCOp, PACTHUTEJbHBIE OCTATKHY U HaBo3. Iloc-
Jie BHIJePKUBAHUA B AMAX B TeUEHHE ABYX-TPEX JIeT BOAOI M3BICKAIHN U3 IIe-
perHosi pacTBOPHMbIE BELIECTBA U BLIMAPMBAJIKM PACTBOP A0 KPHCTAJIOB CY-
XOI'0 OCTATKA — TaK HAa3bIBAEMOT0 «AMYyras». YTo 370 OBLIM 3a COeAMHEHUA
M KaK UX Ha3eIBAIOT Telepb?

T'nay6epoBa coan

B 1629 r. nemenxuit xumuk Moraun I'nay6Gep usyuaj cocTaB BOJbl MUHe-
PalbLHOTO MCTOUHKMKA B HoHMINTaaTe M MOJYyUYUJ IOCJE BHIIAPDUBAHUA KPHC-
TAJLJIbl HEM3BECTHOM COJIM rOPbKO-COJIeHOr0 BKyca. CKIAHKY C KPUCTALIaMH
OH Mepefas AJA UCOLITAHUA anTeKapro AlicHepy. OgHa)KIkl, Korja AlicHep
NPUIVIACHI K cebe rocreil, nponaolne ] HeIpUATHLIN nanuAeHT. Kyxapka Ie-
penyTaja cKAAHKY [ay6epa ¢ KYyXOHHOH COJMOHKOM U MOCOJIKAJIA CYNl U Kap-
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KO€ KpHCTALIaMyi HeH3BeCTHOH conu. Bo BpeMs 3BAHOTO o6exa HUKTO U3 roc-
Teii HE IO BUJA, UYTO KyLIaHbE TOPYMT, Ja U CaM XO3AHWH HeJ0yMeBaJl, OT-
KyZa 8TOT HeoOnuHH BKyc. Eme Gosbire AiicHep yauBHJICHA, KOrJa Iocje
y’KUHA ¥ OH CAM, ¥ €r'0 FOCTH [I0YYBCTBOBAIN HEOMOTaHNE. IIporepAs CBOIO.
noragky, AiicHep HA CIeRYIONIUHA e AeHb NPUHAN HATOIAK HEMHOI'O COJIH
T'nay6epa u BcKope y0eAujcA B ee CHIBHOM caabuTenbHOM AeiicTsuu. OH co-
o6muua Koere [nay6epy o cBOMX HaGMIOAeHUAX, U TOT HA3BA HEM3BECTHLIE
KPHMCTAJJILI KDACHBLIM MMEHEM «CAJINC Mupabuie» — 4yZecHas coib. AWc-
Hep Ha3BAJ HOBYIO COJb I1ayGepoBoii. [Tox sTHM HMEHEM ee K0 CUX IIOp IIpO-
naioT B anTexax. YTo aTo 3a cONb?

Coan Byaspuxa

Broepsble 3T0 COeAMHEHHE MOJYYHMJ B UNCTOM BHAE (QpaHLy3CcKUH XU-
MUK, Gu3KK, 6oTanuk U Bpau Aupu-Jlyn [oamens ge Mosco B 1760 r. Be-
IeCTBO MPEACTABJANIO c060il Gesblil IIOPOIIOK C COJIEHO-IIEJOYHBIM IPUBKY-
coMm. IIpu feficTBuu pa3baBJeHHBIX KHCJIOT, JaXKe cJ1abBIX, OHO IIUIEJIO, BHI-
nenas Kaxkoil-to ras. Jlioamens, a mosgHee, B 1845 r., Hemenkuii Bpau Bysb-
DHX 3aMETHJIH, YTO 9TO COeIMHEHHE JErKO YCTPAHAET HIKOIY — HIKCHUE B
[UIIEeBOAe IPH UPEe3MePHOl KUCIOTHOCTH JKeJTyJOYHOro COKA. ITepBoe BpeMs
IaHHOE BellleCTBO HA3bIBAIH «CObI0 Byabpuxas, HO IOTOM Bpaia 3a0b1IH U
CTaM¥ HA3hIBATH COJb, IOJyueHHYI0 ioaMesneM, HPOCTO NHTHEBOM copoit
(unu numeBoit conoit). Kakoe aTo BEII[eCTBO?

Y10661 He TOPEJO AEPEBO

Ksacisl 6611H H3BeCTHH AaBHO. Ewe B V—VI BB. [0 H. 3. UX IDUMEHAJH
B [IpesHeit ['peruu 171a 1yGaeHus KOXK U KPallleHUA IIePCTH. Apxenail, oqUH
13 HoJaKoBoAIeB rapa Mutrpugara VI Esnatopa (182—63 rr. a0 H. 3.), o6Ha-
pY:KHJI, YTO JepeBO, ONYyIIeHHOe Ha HEKOTOpoe BpeM#A B BOJHBIH pACTBOP
KBACIIOB, 4 3aTeM BHICYIIIEHHOE, CTAHOBUTCA OIHEYIIODHBIM. Haasaune aToi
COJIM IIPOMCXOJHUT OT CJIOBA «KBAcC», 03HAYAIOLIEe B CIaBAHCKUX A3bIKAX KUC-
JBIH BKYC (OTCIO[a TAKIKE ¢«KBACUTH», «xBaleHue»). M. B. JlomoHoCcOB -
canm: «KBacnhl... uepe3 NeperoHKy AeJiajoT BeCbMa KHCJBIH cnupT». UTO XKe
TAKOEe KBACIIBI?

«ITorpemymka» Ilnanramypa

CyliecTByeT OYEHb ONACHOE COeNHHeHHe cepeGpa, 0 cocTaBe KOTOPOIO
[IEPBOOTKPHLIBATENIM He MMeJH HHKAaKOro NpPeACTaBIeHHHA. B 1857 r. mBeli-
pnapckuit xumuk Pununn IlnanraMyp nMoJyYuI I’HAPOKCHT IuaMMUHCepes-
pa(l) 1 ocTaBUJI €ro PacTBOP B 3aKPBITOM COCYyAe Ha J1a60paTOPHOM CTOJIE.
IianTaMyp yexasa Ha C'he3dl, XHMHUKOB U BEDHYJICSA HE CKOPO. ToabKO 4yeped
HeCKOJbKO Helelb OH BCIIOMHMJ 00 OCTaBJIEHHOM BeIIeCTBE U oGHAPYXKHUJI HA
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CTEeHKaX COCyJa TEeMHYI0, IIOYTH YePHYH KOPKY Kakoro-to ocajka. Korpa
IIrauTamMyp CTaJ BRLIABATH U3 COCYAA KUAKOCTh, pasfayicd B3pbiB. OCKOIKH
CTeKJIa CUJIBHO IIOPAHMJIM JIUIO U PYKH XUMHUKA, [[maHTaMyp HazBaa KOBap-
HBIH OCafIOK «IPpeMy4HM cepebpoM»: IpU Malef1ieM IPUKOCHOBEHHUH BTO Be-
IIECTBO BaphIBaJIOCh. TouHoro cocrapa ero IlnantaMyp Tak U He YCTAHOBHIL.
BroocaencTeuy BEIACHUIOCH, YTO OHO 00pa3yeTcs B X0Je peaKIuu:

3[Ag(NH,),]OH = ... + 5NH, + 3H,0

OmnpegennuTe COCTaB «TpeMyuero cepebpa», HCIONAbL3YSA IIPUBEIEHHOE
ypaBHEHUE PEaKIuu.

IRBIN Tuonnn u cyasdypun

B 1857 r. uraneauckuil xuMuk I'yro IIudd, nsyuasa szaumopeiicTteue
IUOKCHJA CepPhl ¢ MEHTAXJOPHAOM docdopa, IOMYUAT JeTKOKUIISAIIYIO XU -
KocThb cocrasa SCl,0, KOTOPYIO OH HAa3BAJN «XJIOPHCTHIM THOHHJIOM» (ot rpe-

YeCKOro «Teilon» — cepa). IIpumMepHO B 3T0 Ke BpeMs (DpaHIY3CKANA XUMHK
Anpu Bukrop Penbo, 001yuast ADKMUM COJTHEUHBIM CBETOM CMECH JBYX ra3soB —
AMOKCHJA CePhl ¥ XJIOpa, NOIYyYHI GeclBeTHYIO XKUAKOCTE cocTaBa SCL,0, —

«XJIOPHUCTHINA cyIbpypui» (0T JATHHCKOrO «cyabdhyp» — cepa). Kak HasBaTh
9TH BEIll[eCTBA HA COBPEMEHHOM XHMUYECKOM A3LIKE?

IERAIN Iloram

Momwmiee AeiicTBHE 30bl PACTEHHUH ObLJIO0 M3BECTHO JPEBHUM IPEKaM |
eruntsaHaM 3a 2000 get go H. 3. A 8 X—XI BB. JI0JH HAYYHUJIHUCHL U3BJIEKATH
M3 30JIBI Cepoe I'UTPOCKONMUYHOEe (IPATATHBAIONIEE BJIATY M3 BO3AYyXa) Belle-
CTBO, KOTOPOMY JajJii HA3BAHUE <«IIOTAlll» (BEPOSATHO, OT HEMEIKHX CJIOB
«IOTT» — TOPIIOK M «alll» — 30j4a). PacTBop, nmoayuaeMblii nocjue obpa-
60TKH JpeBeCHOM 30JIbI rOpAYeid BOJ 011, BHIIIAPUBANIHN JOCYXAa U IIPOKATUBAH
B ropuikax. /I8 mDoJydeHHA MOTAIA CXKUIaI¥ APEeBEeCHHY TOJIbKO OlIpefe-
JIEHHBIX MOPOJ, — COCHY, KJieH u Gepesay. Ho camoit 6oratoit moramom 6r11a
301a nmojcomHeunnKa. O KoouuecTBe IPOU3BOAHMMOr0 ¥ BEIBO3UMOI'O 3a rpa-
HHUIY PYCCKOTO MOTAIlla, KOTOPHIA CJABUJICA BBICOKHM KaueCTBOM, MOKHO
CYAMUTH II0 COXPAHUBIIHUMCA 3anucAM B « KHUre HKpAHOH ¥ moTamHo# oTja-
4yu», oTHOcUBIIedcA K 16563—1654 rr. UHocTpanmam 6BLJIO NpOJaHO B TOT
nepuof 520 6ouer morama (oxono 418 T). Kak HasbiBaeTcA 9TOT LEeHHBIN
OpPOAVKT B HACTOsATIee BpeMa?

IENPR BemecrBa TpayGe m Pamura

B 1892 r. Hemenkuit xuMmuk Bunsreasm Tpaybe peaknueil XJIOpPHCTOrO
cynbpypuna SCl,0, ¢ ammuakom NH, nonryunn GecuperHble, He UMeROIIMe

BKYycCa, XOpOIIIO paCcTBOPHMEIE B BOJE€ KPHUCTAJJIBI BelleCTBa, UMeKIlero co-
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cras H,N,S0,. A B 1887 r. apyroit Hememkuii xumuk Ppuapmx Pamur
paanMogeiicruem moueunmul (NH,),CO — xapbamMu/a U THPOCEPHOH (AHU-
cepuoit) kucaorsl H,S,0, noxyumr feciBeTHhLIE HETHIDOCKONUYHEIE KDHC-
TaJLIBL CHIIBHON KueaoTH ¢ cocTaBom H NSO,. Bemectro Tpaybe Ha3eIBAIK
cyanpthaMuIOM, CYJIbPYyPaMUAOM, AMHATIOM cyabp(aHUI0BOM KUCIOTH, ANAMU-
noCyJIb(POHOBON KHUCIOTOI, a BeIeCTBO, MOTyIeHHOe Pamurom, — cyiabpa-
MUHOBOM KHCJIOTOH, aMAAOM CYIb(MOKUCIOTHI, AMUOM CYIbHOHOBOU KUCJIO-
roi. Hepasbepuxa B «MMeHaX» JBYX BEIECTB CYLIECTBYeT AO CHX IOD. Kak
’Ke UX HashIBATH?

IBREN Crouprel Ha 11060# BKYC

BmioTs Fo koHIa XIX B. K «COUPTaM» OTHOCHIHN neaslii pax JIETKOJIETY-
YUX KUAKOCTEH, U 3TO HEYJUBHTEIbHO: BEb CJIOBO «CIHPT» IPOUCXOJAHUT OT
JIATHHCKOTO «CIHPUTYC» — AyX. OOBIYHBIME OBLTH TAKHEe Ha3BAHUsI, KaK CO-
NAHBIH, CepHBIM MJIA KUCJBIA CIIMPTHI, CeIUTPAHBIH U APEBecHBIH, MOU€BOH,
MypaBbUHBIA, GOPHBIN, BUHHKIH, CaTUIAIOBRIH coupThl. OOHAKO COBDEMEH-
Hble XHMAKH-OPPaHMKY HA3BIBAIOT CIIMPTAMH COeJUHEeHUs, B MOJIEKYIaX KO-
TOPBIX MPHUCYTCTBYET KAPOMHOJBHBIA (hparMeHT —C—OH. Pacmudpyiire
UMeHa VKA3aHHbIX «CIIUPTOB».

IERVN lapecTH, HO TaKue pa3HbIE...

IMopoii faxe XUMHUKHU-TIPO(ECCHOHATBI HCIIBITHIBAIOT 3aTPYAHEHUHA, KOT-
[a BCTPEYAlOT TeXHUUYEeCKHe Ha3BAHUA BElleCTB — TAKHe, KaK N3BecTb U 13-
BECTHAK, BO3AVIIHAA, PAllleHAd U HeralleHasl U3BeCTh, HATPOHHAA U3BECTh,
HA3BECTh-KUIMEJIKa, M3BECTh-IYIIIOHKA, N3BECTKOBOE MOJIOKO M HM3BECTKOBAA
poza. Uro ke aT0 Takoe?

IEREBA CrparHOE 30J0TO

Haiigsa B mIKady IIKOJILHON0 XHMUYECKOTO kabuHeTa CKJASHKY C Hajl-
MCHI0 «CyCAIbHOE 30JI0TO», YUeHUK OOHAPYIKUT BHYTPH 30J0THCTBIE JIHC-
rouxu. OKa3aj0Ch, UTO IIPH HArPEBAHUM ITO «30JI0TO» INpeBpaIiaeTcA B ce-
poBaro-6esIyi0 Maccy, COBCEM HEIOX0XKYIO0 Ha aparoneHHbIA mMeramwa. Kakoe
BeIeCTBO 6bLI0 HaliieHo B mKady?

IBRUAN Bemecrso Buaramcona

B 1865 r. auraniickmii XuMuK AneKcaHAp BHibAMCOH peakIpei X/Ja0po-
BOZOPOJA C TPHOKCHOM CepPhI TIOJIyYHJI XK UIKOe BEeIecTBO COCTaBa HSClO; —

«XJIOPUCTHIH CyTbGOKCHI» (OT JTATHHCKOrO «CyIbdyp» — Ccepa U rpeueckoro
«KCHIOH» — AepeBo). HugkocTs BUibAMCOHA CUIBHO ABIMATIA HA BO3AYXE H
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[IpM KOHTaKTe ¢ BOAOoM 6ypPHO pasjaranachk Ha CEPHYIO KUCJIOTY U XJIOPOBOJO-
pox. MeHneneeB Ha3BaJ 3TO BElIECTBO XJIOPCEPHOM KUCIOTOM, APYTHEe XUMH-
KU — XJopcyabdoroBoit kucaoroii. Kakoe ns HasBaHuii Gosiee mpaBUIbHOE?

IRBVYA YiusuTelbHBIE COUETAHHA ATOMOB

XUMHUKY NOJYyYHJIM TPU KUAKUX JIeTKOKMIAMUX BemecTBa A, B u B.
Monekyna BeljecTBa A BKJIIOYAET aToM Gpoma, aToM cepel, aToM docgopa u
aToM XxJopa, a BemiectBa B — 5 aToMoB KucaIopoAa, 2 aToMa cepel, 4 aToMa
docdopa u 6 aroMoB xn0pa. B Mmonexyne BemecTBa B comep:kuUTCA aTOM yr-
ZIepoja, aTOM BOJOpoja, aToM dropa, arom GpomMa u aToM xJjopa. Ilonpobyii-
Te ZATh 3TUM Bel[eCTBAM HA3BaHUSA U M306pasuTb UX POPMYJIbI.

IRBEN Xaop m a3oT AaOT onacHbIe NPOAYKTHI

BecnpeTHBII ra3 o MMeHH «XJOPHCTHIM 430T», KOTOPHII IPU paCTBOpE-
HUU B TETPAXJOPHJE YIIEPOLa JAET XKeJITO-OPAHKEBEIH pacTBOp, HMeeT Co-
craB N Cl. Ilpu masneiiineM n3MeHeHUH JaBJIEHUS 3TOT a3 B3PBIBAETCH. Tem-

HO-)KeJIToe jJeTydee Macaoo6pasHOe BEI[eCTBO ¢ PDE3KMM 3allaxOM — «TpeX-
xamopucThiit azor» NCl; — eme Gosree omacHOe BEIECTBO: KallelbKa 3TOTO

«Macia», YIaB HA AePEeBAHHYIO KOCKY, IpoOMBaeT ee HACKBO3b Ja)ke IMPH
ToJIIUHEe JepeRd 7 cM. Kak mpaBMabHO HamucaThk GOPMYJIBl 3TUX COEIMHE-
HUIl ¥ HA3BATh UX HA COBDEMEHHOM XHMMUUYECKOM A3BIKe?

IERECN Anreasckuii nopomox

B XIV B. uransasckuii Bpau n3 Bepons BurTopno Ainsraporro, cMelas
TPHUXJOPHUJ CYPhMBI ¢ CONAHON KHUCIOTOH, monyuna 6eselil MOPOUIOK, KOTO-
pPHIH OH HA3BAJ «AHTEJbCKHM» U CTAJ [IPHMEHATb B KAUECTBE JIEKAPCTBA OT
Becex Goseaneii. CocTaB 9TOTO MIOPOIIKA, YCTAHOBIEHHBI MHOTO [TO34HEE, OT-
Beuan gopmyne Sb,Cl,0,. [I. 1. MenzgeneeB ynoMMHAI «aJbrapoTTOB IIOPO-

IOK» B ¢BoeM yueGHuKe «OCHOBHI XMMUHK» . B mepeuHe COBpeMEHHEIX JeKap-
CTBEHHBIX CPEJICTB «aJhlapOTTOB [OPOIIOK» OTCYTCTByeT. JlaiiTe aTOMy Be-
IeCTBY COBPEMEHHOE Ha3BaHUe.

IERPIN Kaiaomens u cyiema

Ot gBa BellecTBa cTAJU U3BecTHRI 3a 500—300 net o H. 3. Haasanue
«KaJoMeNb» IIPOUCXOUT OT TPEUECKHUX CJIOB «KAJIOH» U «Melac» ¥ O3HAYAET
«IIpeKpacHbIil uepHBIii». JleiicTBUTENBHO, eclM MmOJelicTBOBaTh Ha Oenyio
6IeCTAIYI0O MACCY KDUCTAJJIUKOB KajOMeJH, MaJIOpPacTBODMMLIX B BOJe,
BOJHEBEIM PACTBOPDOM aMMHAaKa, TO OHA mpuolperaeT riyGokui YepHBLIH IBET
U3-3a BHJeJIeHUA Melbualiimux Kamejek prytu. HassaHue «cyjieMa», BUJH-
MO, CBS34HO CO CIOBOM «CcyOaumManusa» (BO3roHka). B ctapury 3TO BEIeCTBO
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AefCTBUTENBHO MOJIYyYATIH, HATPEBAA cMech CyabGaTa PTYTH € [IOBapeHHOM
COJIBIO, IPUYEM CyJIEMa BO3TOHANACH — MEPEeXOAHNTIA B razoo6pasHoe COCTOMA-
Hue 6e3 [JIABJEHHUS, 4 DM OXJAMAEHUM NMapoB 00pasOBbIBAIA GeClBETHEIE
npo3payuHble KPHCTAJLIH Jy4ucTOR QopMel. B Bose Cy/eMa pacTBOpUMA, HO
NpaKTHYeCKU He paclajaeTcA Ha uoHbl. CyaeMa — OAMH U3 CUJABHEHIINX
SKOB, HO M3AaBHA [IPMMEHANACH KAK JIEKAPCTBO-aHTUCENTHK. B 1733 r. BO
BpeMs mpaBjieHus B Poccuu uMiepaTpuisl AHHBI WoannoeHEl GBLI M3JaH
yKags, 3alperaoniiil TOproBaTh CyJleMoil «B PARAX, JABKAX U TOPKKAX»?.
KaKoBbI COCTAR M COBPEMEHHbIE HA3BAHUA CyJIeMBI U KajIoMenn?

BRI «HoBaTuctnie» KMCAOTHI

A3OTHOBATHCTASA KHUCJOTA, BIEpBble MoayueHHas B 1893 r. HeMenKuM
xumuxom Moranaom Bucauneamycom, obpasyeTr GeciBeTHbIe THTDOCKOMNY-
HBle KPHCTAJJIbI, KOTOPBIe Pa3jaraloTca Ha BO3AYXe yxe MpH KOMHATHOH
TeMIepaType A0 OKCHAA Auasora U BoAbl. CepHOBATHCTAA KHUCJIOTA B 00BIU-
HBEIX YCJIOBHSAX He IMoaydeHa. TONBKO B 1956 r. HeMeIIKOMY XUMHUKY Makcy
IIIMuATY YAAIOCH BLIJEJUTE €€ B BHAE GecIIBeTHOMN MACAAHUCTOMH XUIKOCTH
npu Temneparype —83 °C, neficTBys TPHOKCHAOM Cephl Ha CEPOBOAOPOA, pac-
TBODEHHBIH B JUATHIOBOM dpupe. PochOpHOBATUCTAA KUCIIOTA BIIEPBLIE 9358
aa moaydeHa B 1816 r. @paHny3CKMM XHMHKOM IIzepom Jlyn JIfoJ0HTOM.
IT10 IeTKOIMIABKOEe 6ecliBeTHOE KPUCTAINUECKOE BeIlecTBO, KOTODOe BRIMIE
50 °C pasnaraerca Ha dochuH, Gocdop, opTrodPocPOpHYI0 KUCIOTY U BOAO-
pox. XJIOPHOBATHCTAA KHUCJIOTA CYILIECTBYeT TOJBKO B BOLHOM pacTBope,
IIpUYeM ee COfepyKaHUE He MOXKET IIPEBhLIIIATh 20% . Kakoit xuMuuecKui co-
CTAE MMEIOT BCE 3T «HOBATHCTHIE» KHUCJIOTH M KAKOBBI UX CUCTEMATHYIECKHE
HAa3BAHUA?

B PH CTu6aThi MIM AaHTHMOHATHI?

CoBpeMeHHOe JIATHHCKOe HA3BaHWE XMMMYECKOTO JJeMeHTa CyphMbl —
«cTH6MYM» . A HECKOJIHKO BEKOB Ha3aj 6iaroaapsa yCHIMAM MOHAXOB-aJX UMIL-
KOB, MCIIOJb30BABIINX COSAUHEHHUA CYPbMEI KAK JIEKAPCTBO AJIA OYHUCTKU He-
JIOBEYECKOrO OPraHuaMa «OT BPEeJOHOCHBIX HAYAJ» (cm. 2.19), 6p1TOBATO APY-
roe HagBaHUeE CYpPbMBbl — «QHTHMOHUYM» («IIPOTHBOMOHALIIECKUIi»). ITO HA-
3BaHUeE 3JEMEHTa CyPbMbI cefiyac MIPaKTHYEeCKU He HCIIOJIb3YeTCH, XOTA JeT 50
Ha3aJ OHO ellfe 6110 B xoxy. Kak HasBaTh Ha COBPEMEHHOM XUMUIECKOM s3bI-
ke coeguHenus cocrana Na[Sb(OH),] u H[SbF] - H,07

IEPEN Posa u cepa

OHpe,ﬂeJIHﬂ TeMIlepaTypy NJIaBJIeHHA BeIllecTBa, U3BECTHOIO I10J HAa3Ba-
HHEM «POJaHM] Kajlud», XUMHK CTaJI ero HarpesaThk B a'rmocd)epe rasa apro-
sa. CHauaa coJb paclnjaaBHJIaCh, & NOTOM... nocuHena! PacTupada nojaydeH-
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HHIH# OIPOAYKT B IOPOLIOK, XHMHUK OIYTHI 3allaX FOPhKOT0 MUHAANA ¥ 34I0-
03puUa Heflo6poe: Be/lb UMEHHO TAKOM 3amax y CMepTeIbHO AXOBUTOM COMH —

nuaHuaa Kanua. Kax Ha3bIBaeTcA «pOJAaHH» IO COBPEMEHHOH XMMHUYECKOMH
HOMEHKJaType?

IBPYEN [IpenunuTaThI

Haapanusa BEIIECTB, BKJIIOYAIOIHE CJI0OBO «IIPEUIHTAT», IPDOU3O0IUJIHN OT
JATHHCKOI'Q «IIPEeNUIINTATYyM» — OCAao0K. Kakne BelecTBa IOHUMAaJHU XUMH-

KH B CTAPUHY IIOA TEPMHHAMU «ILJIaBKHUH GeJILIH IIPEIIUMIUTAT» U «HeILJIAB-
KU GesIRI# IpenunuTaT» ?

IE RN Caxap-caTypH M «CBHHIOBEIH YKCYC»

«CBUHLIOBBIH caxap», MU caxap-caTypH, KAK ero HaswBaau B XVIII B., —
9TO OeclBeTHOe KPHCTAIMYECKOe BEeI[eCTBO, XOPOIIO PAaCTBOPHMOE B BOAE
4 ofiajaoriee CJaJKUM, HEMHOTO BSXKYIIMM BKYCOM, HO BeCbMa SOBUTOE.
IIponuTanHas PacTBOPOM 3TOrO BEINECTBA W 34TE€M BbICyIIeHHad (HILTPO-
BaJibHad OyMara Ipu IOJKUTAHUM He FOPUT, a TOJBKO TieeT. «CBHHIIOBRIH
YKCYC» — 3TO BOAHBIH PACTBOD « CBUHIIOBOTO CaxXapa», K KOTOPOMY /00aBJIeH
nmopoiwkoo6passbelit okeny csunHna(ll), B pesynbraTe yero moaydaloTcs Oc-
HOBHBIE COJIH DA3HOT'O COCTABa, KOTOPhIE 00Pa3yIOT CYCIEH3HIO NN KOJJIOH-
HBIH PACcTBOD (B MEAMIIMHCKON IPDAKTHKE €ro 3HAIOT KaK «CBHHIOBYIO IIpH-
MOUKYy»). KakoBo HaaBaHMe GOPMYIBI «CBHHIIOBOTO caxapa» ¥ OCHOBHRIX CO-
Jei1, 06pa3yIoIuX ¢ BOAOH «CBHHIIOBYIO IIPUMOYKY» ?

IER M Jan6op nam Gopason

B nauane XX B. Ha MeKAYHAPOAHOM DBIHKE AJIMA30B MPOUIOLLIO COOLI-
THe, U3-3a KOTOPOTO MHOTHE I'OpHOA06kIBaloue (PUPMBL IUIHUINCH CIIOKOH-
cTBUsA. U GHLITO OT Yero: B mpoake NOABUINCH MEJKHE DA3HONBETHLIE KPUC-
TR JUIA TEXHUYECKHX IeJed, He YCTYIAlomue Mo TBepJOCTH HAaCTOAIINM
anMaaaM, IIPeBOCXOAAINME HX B TePMOCTOMKOCTH M YAAPOIPOYHOCTH U BIO-
GaBOK IO CPaBHUTENBHO HHUBKOU IeHe. NHCTPYMEHT AJMA CKOPOCTHOMH 06pa-
GOTKM CTaNH M YYIyHA C PeXKYIMMHM KPOMKAMHU U3 HOBBIX KDHCTAJLIOB CIy-
KUJ [ONbIIIe, YeM UHCTPYMEHT ¢ OORIUHBIMU aJIMa3aMH, KOTODHIE C TeUeHH-
€M BDeMeHHM IIPM KOHTAKTE ¢ PaCKaJeHHOH CTAJLI0 MOCTENeHHO IpeBpallia-
Juch B rpadur. «HoBule anMa3ssl» He pearnpoBaiu ¢ KHCJIOPOAOM, XJOPOM,
KHCIOTAMU U IenoyaM. Tonrsko dropoBoopoaHas KHCIOTa IpeBpaliaia
HX B KOMIJIEKCHYIO COJb TeTpadTopobopaT aMMOHNS, Ja BOAAHON map IpH
700 °C paznaran ux Ha aMMHUAaK U OKCUA 60pa. OMHAKO IOBEJHMPHEIX GpUILIH-
aHTOB U3 «HOBBIX a1MAa30B» He IO0JIyYaloCh, U PhIHOK IOCTEeIIeHHO YCIOKOWI-

ca. KakoB cocTaB «HOBLIX aJIMa30B» M KAK UX Ha3bIBATh HA COBPEMEHHOM
XUMHUYECKOM A3bIKe?
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IRPYA BemectBo Makepa

B 1749 r. ¢ppannyackuii xuMuk Ilbep Makep BiepBble DOJTYTHI BEIIECT-
BO, KOTOPOMY HHUKAK He MOTIJIM IPUAYMATH NOAXOAAILEro HA3BAHUA. Berre-
CTBO IIPEJCTABIAIO CO00H KPHCTAIBI XKEJITOTO I[BETA, pac'rBopnMume B BOJE
u obpasyioliue ¢ pacTBOPOM XJODHUAA sxesesa(Ill) TeMHO-CUHUHA pac'rBoE)
¥ TAKOro e I[BeTa 0cafioK. MaKkep Ha3Baj BeIeCTBO «(hIOrHCTH3UPOBAHHOU
I1esI04bl0» (TepMHUH «(JIOTHCTOH» 03HAUAJ ropioyee HA4aslo, 0 NpeACTasie-
HUAM TeX BpPEeMeH IPHMCYTCTBYIOIee B JIOGOM BEILECTBE). 3areM 8TO Bellle-
CTBO CTAIY HA3KIBATH «JKEJTOE CHHB-KAIH» MJH IPOCTO «CHHb-Kaau». Ecrsh
y Hero u Jpyrue HMeHa: «3KeJIe3UCTOCUHEPOAMCTRIN KaNIUii», & TAKIKE «XKeJ-
Tafg KpOBAHAA COJb» . KaKkoBO COBpeMEHHOe Ha3BaHue COJH Maxkepa?

IEMI A [lemeHT, [EMEHTHT M L EMEHTALHA

TTonpo6yiiTe OTBETHTHh Ha ABA IPOCTHIX BOIIpOCA: yYACTBYET I IEMEHT
B IeMEeHTALMH ¥ CONAEPIKHUTCA JH LIEMEHT B IieMeHTHTe?

IBRPA'R IIéauTer M coas Mopa

B 1852 r. Hemenkuii ¢papmanesr Kapa Mop nIpefsosKuI HCIOJb30BATD
aBoitHO# cyabdart kenesa(ll)-aMMOHUA NJIA TPUTOTOBJIEHUA CTAHAAPTHBIX

pacTBOpPOB, UCIIOJb3YEMBIX B XAMUUYECKOM aHaAHu3e. Conb OKa3asach TaKoOH

yno6HOIt, YTO BCKODE ee CTAJU Ha3hIBATh TOJBKO «COJb Mopa» — ¥ He UHAa-
ye. ATO coefUHEeHNE BXOAUT B IPYIIY ABOXHBIX COJeH-NIEHUTOB. YTo 3TO TA-
koe? Kaxosa opmyna conu Mopa?

IEX{N Conp Argxenn

WrarsaHcKkui xuMuK AHmKen0 Anjskenu B 1896 r. cmHTE3UpPOBAT CO-
eMHeHIe HeM3BECTHOrO CoCcTaBa. IT0 ObLTK GecLiBeTHRIE KPHCTAJLIBL, XOPOIIIO
PaCTBOPHMEIE B BOJ€, HO GBICTPO OKUC/IAONIMECA B PACTBOPE 10 HUTPUTA HAT-
pus. UTansAHCKUA XMMHK HA3BaJ IONYYEHHYIO UM COJb CBOMM MMEHEM —
«Conb AHmKean». 3aTeM 9TO COeJUHEHHE IOJYYM/IO HA3BAHNE «OKCOTUIIO-
HUTPHUT HATPUA» UIH «HUTPOTUAPOKCUJIAMHU] HATPUA» . Kaxk Temepb Ha3bIBa-
10T coJlb AHmKenu?

IR 3aramouHas coJb

B 1665 r. anxuMukK H anTexkapp Ouau CeHbeT MONYYHUJ BeMIeCTBO, KOTO-
poe CTAJIM BIIOCTEACTBUM HAa3hIBATH CeHBLeTOBOH U cerHeTonoﬁ coJipio. I1pn
MeXAHHYECKOM CHKATHY MM PaCTSKeHUH KPUCTAJLILI 3To# conu npuobpera-
IOT BJIEKTpUYECKHEe 3apAAbl Ha MPOTUBONMOJIOXHBIX TDAHAX. Hao6opoT, n1pHu
HAJMOKEHWH HA TaKhe KPUCTAJIBl JJIEKTPHYECKOrQ n0/d IPOUCXOANT N3Me-
HeHWe UX pasMepoB. IIDUMeHSIM CETHETOBY COJb B MUKDPO(OHAX, Tesnedo-
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HaX, aaanTtepax, CJIYXOBHIX alllapaTax, yJbTPa3BYKOBBIX JJOKATOPax. Kaxko-
BBI COCTaB U XUMUYECKOE Ha3BaHKe CErHETOBOM comu?

IBRPYA IIpyccuan:

Ilpyceuabl — 3TO IPYNIOBOE HA3BAHME KOMILIEKCHBIX COeAUHEHUH 06-
mero cocraBa M, [FeL(CN),] - nH,0, rpe L — CO, NO, H,0, M — LIEeJIOYHOH
MeTANJ UM aMMOHUIM. ATOMEI )KeJjle3a B IPyCCHIaX UMEIOT CTelIEHb OKUCJIe-
aua +II. HasBanue 3TUX COeAUMHEHHMH NIPOMCXOAUT OT AHTJIMMCKUX CJIOB
prussic acid (nmanoBogopoaHas, uiau cuHUIbHaA, kucnora HCN) unu prus-
siate (muauumg). B 1850 r. 651710 DOJMy4EHO IepBOe KOMILIEKCHOE COeIUHEHME
M3 «CeMbH» IIPYCCHUAOB — HUTDPOIPYCCHUJ Kejle3da, — KOTOpOe HMeJIO COCTaB
Na,[Fe(NO)(CN),] - 2H,0 u npeacraBisano co60ii pyOMHOBO-KpACHbBIE KpHC-

Tajabl. Kax cjiegyeT Ha3BaTh 3TO BEITECTBO 110 COBDEMEHHBIM Hp&BHJIaM?

IRREN Kucaora Kapo

Hemenkuit xumuk Ieapux Kapo B 1898 r. mayuan BaaumojeiicTBHe
HSCIO,; u H,0, u noay4usn pacTBOp ABYX KHCIOT — HCl u H,SO;. Yro6mt
BBIAENUTH U3 pacTBopa H,SO,, IpHUIIIOCE €r0 CHIBHO OXJIAHUTD. IIpu arom
NOABUJIUCH GecllBeTHBIe KPUCTANIBI KpacuBOM HOPMEI, 0YeHb 'MI'POCKONIHNY-
uele. [Ipu maneitmem xourakre H,SO, ¢ opraHu4ecKUMH BelljeCTBAMU (Ha-
npuMep, 6€H30JI0M HJIM 3TaHOJOM) IpoucxoAuT BaphiB. Kucnora Kapo (una-
ye ee HA3BIBAJIM HAACEPHON KHCJIOTOH MIH CYyNbHPOMOHONEPKHCIOTOH) —
CUJIBHBIN OKMCIHTeNb. Celiuac y 3TOH KMCJAOTH OCTANOCH TOJNBKO OTHO, BIIOJ-
He IpaBUJIBHOE U cCOBpeMeHHOe umdA. Karoe?

IBRIZN AMMoHUHN M aMUHMI

Hpn B3aMMOJICHCTBUH aMMHMAaKa ¢ KHMCJIOTaMH IIOJYy4YalTCA COJU aMMO-

HHA, cofepKaliie KATHOH aMMOHHS NHI. To e camMoe IPOUCXOIUT, €CJIN C
KucJioTaMu OyIyT pearMpOBATh OpraHMYECKHWE aMHHBI, HallpUMep MeTuJa-
MHH, IM3THIAaMUH uiau TpudbenunnaMus. Ho kak ciegyer Ha3blBaTh oaydae-
MEble IIPHM 3TOM IPOAYKTHI, COLepIKaliue KaTUOH IIPOTOHMPOBAHHOTO OPraHH-
yecroro amuHa? Kax HaselBaeTCA BelecTBO, KOTOPOE IOJIyyaeTcs pu obpa-
60TKEe KHUCJIOTAMH €llle OJHOr0 POJACTBEHHOTO COeINHEHUA — THAPOKCHIAMH-
na NH,0H?

IBEBEN Ot Bénepa mo IllToka

B 1857 r. Hemenxuit xumur Ppuipux Bénep mopeiicTBOBaN CONSHOMN
KUCJOTOI Ha CHJIHIMI MATHUS H YBHIAEJ BhlJeJeHUe KAKOro-TO rasa, KOTo-
pbiii IpM KOHTAaKTe C BO3JYyXOM CaMOBOCILIAMEHMJCH C TPECKOM, KaK Ma-
nenbKHU# deiiepBepk. XuMudeckuii coctaB ra3a Bénepy onpejenuTs He yia-
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nock. B 1916 r. apyroit Hemenkuii xumur Anbdpen IIITox gan B3peiBooIaC-
HOMY rasy HasBaHHe, KOTOPOe UCIOJb3yIoT U Teneps. Kakoe aro HasBanue?

RN AHruap... a Janasire 910?

V XUMHKOB J0 CUX IIOpP GLITYIOT B pA3rOBODE TEPMUHEI «AHTHIDUA», «aH-
THIDUT» U «aHTUAPOH». JeM OHU CXOIHBI ¥ 9€M PasIHdYaoTca?

IRRYA Coan Opamama

Hemenruit xumux Orro 9paMaH B 1834 r., monyyasa HOBbIE KOMILIEKC-
HbIe COeJUHeHUsA KobajpTa, cMellan PacTBOpPH xJopuia kobansra(ll), Hu-
TpUTA HATPHUSA, XJODHIA AMMOHHA ¥ aMMHAaKa, IIOMECTHJ CMECh B KoJly, a
HOTOM B TEYEHHWe MOJYTOpa JacoB NPOAYBAJ deped KUAKOCTh Boaayx. s
pacTBOpa HayaJl BHIIAAATh OCANOK 2KeJITOro I|BeTa — MeJKHe KPHCTAJIHKK
poM6udeckoi GopMBI. AHalM3 ocajKa MOKasasd, YTO ero CocTaB OTBEYAeT
6pyrro-gopmyire Co(NO,), - NH,NO, - 2NH;. 9T0 KOMILIEKCHOE COoeIMHEeHHe

CTAJIM HA3bIBATH COJIBI0O OpAMana. BrociieCcTBMH BHIACHUIIOCH, YTO BO BHEMI-
Hell cdepe KOMILIEKCa HaXOAATCHA TOJbKO KATHOHEI amMMoHusA. Hamummre
dbopMyy KOMILIEKCHOM COIH U faiiTe eit COBDeMEHHOe Ha3BaHMe.

EBELR 3enenas cons Marmyca

B 1818 r. memenkuii xuMuk I'enpux Maruyc uayqan geiicTBue pasnud-
HBIX peareHToB Ha xJjopuz maaTuHbI(II). OgHaXx sl OH MPONYCKAT aMMHAaK
yepe3 HATPETHIM PacTBOP PtCl2 B COJITHOM KHCJOTE U IPH OXJIAKJeHHUH XU -
KOCTH 00HADYKHUJ, YTO 06pa30BANNCEH APKO-3€JeHble UroJIbYaThle KpHCTal-
abl. BoocjoencTBUM MX aHAJIM3 IIOKA3aJ, YTO B KPHUCTAJLIAX NDUCYTCTBYIOT
KOMILIeKCHBIe KaTHOHEI [Pt(NH,) 4]2+ u anuoHk [PtCl 4]2_. 9TOT aMMHaKaT
[JIATHHBI OJY4YUJ HasBaHHe 3eJeHO# conu Marmyca. Eme moae BBIACHH-
JI0Ch, UTO IJIOCKOKBAJpAaTHbE KATHOHHI U AHUOHEI, YepelyAch, 00pasyioT
«CTOIKH», Tl IPHCYTCTBYIOT TaKke cBA3M —Pt—Pt—Pt—. Ilpu Harpesa-
HHM KOMILIEKC IpeBpaIuaics B Heanextpoaut cocrasa [PH{NH,)Cl,]. Kakoso

COBpeMeHHOe HasBaHHMe coJd Marsyca ¥ IPOJAYKTa, KOTOPHIA MOJYy4YaeTcs
[IpM ero HarpeBaHuM?

RN Jlyreo- u mpa3seo-

IIponyckaHue BO34yXa Uepe3 BOAHHIA DacTBOD, coZepaKAIINH XJOPHKT
kobanpra(Il), XJI0pHJ aMMOHUS ¥ AMMHAK, BBI3BIBAET BEIAEJIeHHE OpaHiKe-
BO-3KeJIThIX KpucraiyioB cocrasa CoCly * 6NH,, monyuuBIIMX Ha3BaHUE «JY-
TeOXJIOPUAa» (OT JATHHCKOTO «JIyTeyC» — ¥KeJIThlit). Bech coneporaiuuiics B
3TOM KOMILIEKCE XJIOP HeMeJJeHHO OCAXKAAaeTCA B BIe XJIOpUaa cepeGpa IIpu
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neticreun AgNO,. Hay4yeHne aJ1€KTPONPOBOTHOCTH TAHHOTO KOMILIEKCa TI0-
KAa3aJio, YTO B BOJHEIX PAcTBOPaX OH pacnajaercd Ha yeThipe MoHa. VI3 Boa-
HOT'O PACTBOPA, COAEPIKAIIETO TE K€ PeareHThl, YTO B CIy4Yae JYyTeOXJOpuia,
IIPH IPONYCKAHMH BO3AYXA MOMHO IIOJYYNTh 3eJIeHble KPHCTAJLIBl CONHU CO-
craBa CoCl; - 4NH,, B KOTOPEIX ABa K3 TPEX aTOMOB XJIOPa BXOAAT BO BHYT-
peHHIOW cepy KOMILIeKca. ITO coeSUHEeHNe IIOJYYMIO0 HA3BaHUe «IIpaseo-
XJOpHI» (OT I'PEYECKOro «mpasWHOC» — 3eseHbl). HasBaHnA «JIyTeoxJo-
pUI» U «IPAa3eOXJOPHUI» COXPAHUINCH K0 cepeinHbl XX B. 3anumuTe Gop-
MyJabl OGOMX KOMILIEKCOB M HA30BHTE HMX IO COBPEMEHHOH XMMHYECKOH
HOMEHKJIaType.

IEX (1N «BomgopomocepHas»

Briepsbie «BogopogocepHyto» Kuciory H,S,0, (Tounee, ee pacTsop) mo-

ayuyma B 1880 r. HeMmenxmit xuMux ABryct Beputcen. Korga on momsitancs
yIapuTh pacTBOp, NpomsonLto pasnoxenme H,S,0, ¢ BeigeneHneM cepsl ¥
o6pasoBaHMeM razoobpasHoro JUOKcHAa cepwl. Panbme, B 1852 r., HaTpue-
BYIO COJb 3TOH ke KHCJIOTHI HMOAYy4YHua APyroil Hemenkuit xnmuk Kpucruan
IlénGeitn. Heycroitunsasa kucinora H,S,0, monyyana pasHble Ha3BAHNA —

OIUTHOHNCTAA, THOCEPHHUCTAA, FHIPOCYAbdaTHAA... A KaK ee MOXXHO Ha3BaTh
CceroJH4d, II0 COBPEMEHHALIM IpaBuaamM?

IBX:SW T'ugpoopro...

Cosn, B Ha3BaHUAX KOTOPLIX IPUCYTCTBYET 3TOT parMeHT — «THAPO-
opTo», — 06pasylTCA mpYM HEMOJHOH HeHTpalIn3allMy TAKMX KHCJOT, KakK
opTodochopHas, OPTOTELTYPOBafA, OpTONOgHAdA... IIpuBeIuTe IpUMepH! Ta-
KUX cosell (popMyJIinl M HA3BAHUA).

13.42. IS TTY Y

«EnKras menoyHas coNb», MHAUE «AJKANb», «KAYCTHKY» AN «KAyCTHYe-
CKad cofa» — TaK HasLIBAJH B pasHblie BpeMeHa B PoccHm OJHO 1 TO Ke Be-
mecTBo. Kakoe xe?

IBX: RN Azuanl ¥ HETPHIBI

OueBUAHO, ¥ a3HAbl, H HUTPUIBl COJEPIKAT B 3JETPOOTPHIATENbHON
(aHMOHHOI) yacTH GHOPMYJIBI ATOMEL a30Ta. B 4eM 3aKJII04arTCA pasiuyus
MeXAY a3uJaMU ¥ HUTpUIaMu?

IE¥: YW Benas u uepHAs MarHe3us

«Benyio MarHesuio» NPUMEHAIT ¢ JPEBHUX BPEMEH M A0 HAIIMX AHeH
KAaK CPeJCTBO A MOACYIINBAHUA KOYKH ¥ YMEHbIIIeHUs norooTaenenusa. Ona
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BXOIMT B COCTAB IIOPOIIKA, KOTOPHIM II0Jb3YyIOTCH THMHACTBI ¥ TSXKeJoaTie-
ThI, BBIXOAA Ha TOMOCT JJIA copeBHOBaHMA. «HKEeHYIO MarHe3nio» NpAMEHH-
JOT B IIPOM3BOJCTBE OTHEYIIOPHEIX MaTepHUaIOB. A «uyepHasl MarHesus» — OT-
JUYHLIH KATAIA3ATOD, CHIPbE ISl M3TOTOBJIEHHAA raibBaHHYECKHX 6aTapeex
¢, KpOMe TOr'0, OCBETJAIIAs no6aBKa AJA pacljaBiIeHHOro CTeKJa («cTe-
KOJIbHOE MBLIO0»). O KAKKX BellecTBaXxX 3[ech NIET peub?

IE¥GA Cunan, cenan u cyabdan
Taxue MOXOXKMe Ha3BAHWA, HO CKPBHIBAIOTCA 32 HAMH COBepIIeHHO pas-
Hbie BemectrBa. Kakue MMEHHO?

IR\ Cepnsle majocTH

Yro6 MecTa He 66110 06nIaM,
Cynbour He myTaiTe ¢ cynbpduaoMm:
Cynbpduasl — cepoBOIOPOnY
Poaasa. B Hux Hety gucaopoal

B cy1bOUTHEX HOHAX, IOCMOTDH,
Ectb Kucaopos. Ja cpaay Tpa!
Ho6aBuB KICIOPOJHEIH aToM,
Cyab(pHUT CTAHOBUTCH cyabdaTom!

IIpounTaB 3TOT CTHIIOK, IeACTBUTENHHO JeTKo 3allOMHATEH Pasindue
MexxAy PA3HBEIMH CepocoAep:KamumMy aHHOHAMU. Ho cyIecTBYIOT elle THO-
cynbdarsl, TeTPATHOHATHI, «IIUpOCYIb(AaTH » (aucyandarsl), «mepcyiabda-
Thi» (nepoxconncynmba’rm) ¥ JasKke MOIUCYJIbhHIBL. KakoBul ux GopMyIEl
H cTpoeHue?
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OTBETDI K I/IABE 13

13.1. TepMuH «KynOpOCHI» IOABUJICH B koHue XVI B. u coxpanuica mo
Hamux fAHeil. OH 06befUMHAET KPUCTANJIOTHUAPATH CYIbHATOB HEKOTODKIX
MeTaJlJIOB, Hanpumep Mapraunua(Il) MnSO, - 7H,0, Memu(II) CuSO, - 5H,0,

skenesa(Il) FeSO, - 7TH,0, nunka Zn80, - "H,0, ankensa(Il) NiSO, - 7TH,0,
kobansTa(Il) CoSO 4 TH,O m ap.

13.2. 970 6hliIa KOHIEHTPHPOBAHHAS CePHAA KUCAOTA, KOTOPYIO AOJTOe
BpeMs Ha3LIBAIM «KYIOPOCHEIM MacJoM». IToyyeHne ee U3 xeJIe3HOTO Ky-
nopoca, U3 CEJUTPH U CePBl 0TBEYANIO CAESYIOIUM YDABHEHUAM PeaKHil:

FeSO, - 7TH,0 = FeO + H,S0,T + 6H,07
KNO, + 8 + 0, = KNO, + SO,; S0, + H,0 = H,S0,

Co cBUHIIOM cepHAsi KHCJOTa He B3aMMOZEHCTBYET, TAK KaK cyabdar
CBMHLA MaJIOPacTBOPMM. [10aTOMY KMCJIOTa TONBKO OCTABJIAET HA TIOBEPXHO-
cTH cBUHIA Geyioe naTHo PbSO 4 1Ipu meiicTBMM Ha skesie3o pasbaBieHHas
cepHAas KMCJIOTa BHIAEJSET BOJOPOL:

Fe + H,SO, = FeSO, + H,T

13.3. 3o xnoposogopox HCI. KoHneHTpHpOBaHHBIN PAacTBOP €ro B Boae
Ha3bIBAETCHA COJIAHOM KHMCJOTOM, pasbaBlieHHBIH — XJIOPOBOJZOPOLHON KHC-
JIOTOH. ANXMMHKY IOJIy4aad XJI0POBOZOPO/ IO PEAKIIHM:

2NaCl + 2(FeSO, * TH,0) = 2HCIT + Fe,05 + Na,SO, + SOzT +13H,0
TFnaybep nonydan x10poBOAOPOL MO-APYTOMY:
H,S0, + 2NaCl = Na,S0O, + 2HCIT
13.4. Tax paHbIlle HA3KIBAIH A30THYIO KHCJIOTY HNO,. BonasenTypa uc-
nonp308an ana nonydeHns HNO, peaxnumio:
2(FeSO, + TH,0) + 4KNO,; =
= Fe,0; + 2K,SO, + 2HNO,T + 13H,0T + 2NO, T

KpacHo-6ypeiii anIM — 3TO AMOKCHA a30Ta NO,. C 1720 r. B Poccun

HNO3 nonyvaau 6osee IPOCTHIM COCOGOM, OCHOBAHHEBIM HAa B3aUMOJEHCT-
BHH CEJINTPHI ¥ CEPHON KHCJOTHI:

H,S0, + 2KNO, = K,S0, + 2HNO,T
13.5. CennTpEel — 3TO HUTDPATHI IEJOUHBIX U MIEJIOYHOZEMEIbHBIX JIE-

MEHTOB ¥ aMMOHMA. OHH 06pasyroTcs B NPUPOAE NPH IHUEHHW OPraHM-
9eCKHX BelllecTB. YHAHMICKAsA CeJUTPA — HUTPAT HATPHSA NaNO;, semecr-
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Ca(NOy), * 4H,0. «fIM4yr» — 3TO CMeCh KNO4 u Ca(NOy), * 4H,0.
13.6. TiaybepoBa cOMb — 9TO [JeKATMApAT CyiabdaTa HATPUA
Na,S0, + 10H,0.
13.7. 9ro ruxpoxap6onar narpua NaHCO;.
— HasBaHue JBOMHBIX cojeil cocraBa
Ma(ég;s); . ic;lfilzl(l)},’I rue MFIZH::J]:SI?& K, py6buauit Rb, uesuit Cs, aMMOHUH
NH,,ad — amomuamit Al, xpom Cr, kene3o Fe u npyrue 3JleMeHTBl — Me-

. a
TaJIBl B cTemeny okucaenus +111, narormmue Ipy IHCCONMAIIMY COEN 'rpex}aIa
pannble KaTnoHbl. CoBpeMEeHHOE (cucTeMaTHYECKOE) HA3BAHME mls;%xog),
[IpuMep AJIOMOKaJIHeBBbIX (orBeuaronux dopmyiae KAI(SO0y), * 20,

B
AOLEKaruapaT cyJabdara aTIOMUHHA-KAINHA. Boxuble PacTBODHI KBaZ?I(:,I
MMEIOT BAMKYLIMI KMCJIOBATHIA BKYC ¥ KMCJIOTHYIO PEAKIUIO N3-38 ruap

3a, HAaIpuUMep: 2 )
[AI(H,0)4]3* + H,0 == [AI(H,0)5(OH)]*" + H;0

IIpu HaTPeBaHHM KBACIIbI CHAYAJIA NIJIABATCS B conepmameﬁgﬂ B HUX BO-
Ile, a 3aTeM Ty BOAY TEPAIOT, 06pa3ys 6e3BOAHLIE COIH. JanbHeiIuee HAarpe-
Ba;me peBpalLaeT KBACIE B CMECh OKCHIOB METAJUIOB, IIPY 3TOM BRIACIHAET-
¢S cepHas KHCJIOTA. N

13.9. «I'pemyuee cepe6po» ILranTamypa — 3TO HUTPHI cepebpa Ag,;N,
a peaxmus ero o6pa3oBaHUs TAKOBA:

3[Ag(NH,),]OH = Ag,N{ + 5NH, + 3H,0

13.10. «Xmopuersiit THOHMI» SCl,0 — OKCHA-TUXJIOPUI CEPHI, «XJIO-
pHCTHIH cyabdypHrI» SC1,0, — AMOKCHA-ANXTOPHA CEPEI.

18.11. IMoram — kap6onar xauua K,COs.

13.12. HauHeM ¢ XMMUYECKOr0 HA3BAHNA MOYEBUHEL, Hmelomirlzl g(g:TaB
(NH )2CO 9To coegMHeHHe — NPOM3BOJHOE YrOJBHOM KHUCJIOTBI Ti,LU3, B
9 .

H -
MOJIEKYJIeé KOTOpOil ABA TMADOKCHIAHBIX dparmenra (OH) saMemteHs! ca_::) T,g
Hemu (NH,). HazBaHHe TAKOTO COeAUHEHNA — AUaMIAyrolbHAas KU ,

UIn Kapbamun:

HO\ H2N> =0
HO/C— H2N
1,C0, (NH,),CO
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ITpu aamemenun gBYX TMAPOKCHAHRIX (QPATMEHTOB B MOJEKYJIe CepHOl
KMCJIOTAI HA AMUJIHBIE IOJYYaeTCHA JUaMUACEPHAS KHCJI0Ta, WJIH CYJab(haMu
(NH2)2,‘SO2 (BemecTro Tpay6e), a IIPH 3aMEeIeHUH TOJBKO OJHOIO I'MIPOKCH-

Aa aMHAOM 06pa3yeTcsi MoJIEKYJa MOHOaMU/JCEPHOH KHCJIOTHI (NH2)HSO3
(BemecTBo Pamnra): r
|

, H ., N
HO\S'VO 2N\S'70 H, \S' 70
/7N N /7N
HO 'O H2N/ 0 HO 'O
H,S0, (NH,),S0, (NH,)HSO,

13.13. «Hacrosmue» CIUPTEl — 3TO APEBECHBIH — MeTaHo1 (MeTHJIO-
BBEIH CITUPT), BUHHBIH CIHUPT — 3TaHOJ (3TUIOBAIA cnupT). ConsHbii CIHMPT —
KOHIEHTPUPOBAHHAA COJAHASA KHUCJIOTA, CEPHRIH MM KHCJABIH COUPTR —
pa36aBieHHasA cepHAsA KuUCIOoTa, CeJIUTPAHBIA CIUPT — KOHIEHTPUPOBAHHASM
430THaA KucnoTa. ModeBoi cnupr — aro ycTapeBlliee Ha3BaHHe HAIIAThID-
Horo cmupTta, 10% -Horo BogHOro pacrBopa ammuaka. MypaBbumusiii, Gop-
HBIH, CATUIUIOBLIH CIIMPTEL — 3TO MEeINUMHCKHE NIPenaparTkl, pACTBOPEI My-
PaBbUHOU, GOPHOI, CATHIIUIOBOH KHCIOT B 9THJIOBOM CIIHPTE.

13.14. UasecTuak, men u MpaMOp NPEACTABIAIT co60i IPUPOAHBIi
KapboHAT Kalbiusg CaCOa. Heramenas ussects, man «M3BECTh-KHUIIEJIKA»
(okcup kansuusa) CaO, MOJNy4aeTCA IIPY NPOKATHBAHNH CaCOa, a rameHasd —
THIPOKCUA KAJbIHA Ca(OH)2 — 1pu o6pabotke CaO Bogoii. IIpu xpanennu

Ha BO3NIyXe ralieHas M3BeCTh IOTJIOIAET JHOKCH YIJIepoAa U IPEeBpaInaeTca
B «BO3AYIIHYIO» U3BECTh, HIHU ¢«H3BECTh-IIYIIOHKY» . I3BeCTKOBOE MOJIOKO —
3TO CyCIIeH3usA Ca(OH)2 B BOJIE, a U3BECTKOBAs BOMA — IIPO3pAYHbIi (paabas-

JIEHHRII) BOAHBIH pacTBOp Ca(OH)z, P€aKTHB Ha NPDHUCYTCTBHE B BO3AyXe AH-
OKcupa yriepoma. HaTpoHHas uaBects — 3T0 emech 80—90% Ca(OH), u
20—10% NaOH.

13.15. Cycannroe z010T0 (oT cTapocaaBaHCKOroO «cycamo» — JMI0) —
TeXHHUYeCKOe HasBaHUe AUCYIR(HAA 0J0Ba SnS,, uMeromero Bug 3010THCTO-

KeJIThIX 4YellnyeK. JTO BEIIECTBO HMCHOJB3YETCH Kak IINTMEHT B «30JI0TOM »
Kpacke. Hpn HarpeBaHUM Ha BO34yXe OHO OKMCJISAETCSH:

SnS, + 30, = 8Sn0, + 280,71

13.16. O6a nasmanns HenpasuabHBIe. COBpeMeHHOe CHCTEMaTHYECKOe
Ha3BaHHE BEILIECTBA COCTABA HSClO3 — Tpuokcoxyopocyaspat(VI) Bogopo-

A8, XJIOpIPOM3BOTHOE CepHOU KUCJIOTHI.
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L

. s Ho-

13.17. B cooTBeTCTBHM C NpaBHJIaMH COBPEMEHHOHM XHMH%CKOI; ;Icﬂ

MEHKJIATYDPHI B (pOpMyJax BellleCTB CHMBOJEI 3JeMEHTOB 1'1epe:Mmc(;ucs'{rBa =

esqbHocTH. 1loaTOMY AJA B

B NMOpAAKE POCTA MX 3JIEKTPOOTPHIAT A

cbopnfy.na 6yaer PSBrCIF (dpropus-xaopui-6poMus-cyrsoun Q)ocQ):e;')ra); (,;oc_
semectBa B — P,S,Cl,0y (IeHTa0OKCHA-reKCaXJIOPUA-AUCYIBOUL P

oD-

dopa(V)). B cayuae Bemecrsa B dopmysa MONEKyJIbL CHBrCIF (aTo dTop

xJ10op6poOMMETAaH):

S
|
V7N
n
Q ]
Cl\/ p " H
S Cl/P\\ \O// ~Cl l
| 0 /0 C
' P\ \P F// \Br
F Br /\ cl
cl Cl Cl
A B B

13.18. Aaun xaopa CIN, (coas craboit kucnoret HNy — asuza Bogopo-
ga) ¥ HUTPUA TPUXJIOpa CI3N (6usapHOE coegUHEHHE, CoJepialee ;::{0'—1; IB
crermenu oxuciaenusa —III) cogep:xaT aTOMBI XJ10pa B CTEIIEHH om:c.ruxiréﬂnﬁ' .
ITUM 06BACHAETCA BHICOKAS PeaKIMOHHASA CIIOCOGHOCTD 3THX COeNl -

13.19. ®opmannHOe (110 coCTaBy) Ha3BaHHE COeJHHEHHUS ei:;?‘iﬂ 5,, r:-
MeHTAOKCHI-AUXJIOPUL TeTpacprMH.eI/II:;;I}eO}:zi ir::;;{:s E(;gbm405)2+ fLtera-
pPOTTO MOKA3aJI0, YTO B €ro CTPYKTYP 2407 ¥ amm

. HOHBI MPYNOHPYIOTCA B 66CKOHEUHEIE CIOW, IIPH 12
Z:;:wgll; ;:;;Tl‘wm nmezz KOODAMHAIIMOHHOE YHCIIO 4, a npyriﬁez:;i(::;aem
KOODAMHAIIMOHHOE YHca0 3. B COOTBETCTBHH CO CTp-ofgtI:eoM N
dbopMysy MOXKHO H300paKaTh CJIeAyIOIUM obpasoM: 405)Cl,,
xJ0opuA nenraokcoreTpacypbmsuI(III). ) N

13.20. Kanomens — aro guxaopus auprytu Hg,Cl,. IIpu geiicTBuu a

MHAaKa Ha 9TO COeANHEHNE ITPOTeKAaeT peakI .
Hg,Cl, + 2NH, — Hg(NH,)CLl + Hgl + NH,C

Cynema — AUXJIOPUZ PTYTH HgClz, paHbIlIe ee MoJIyYaal 00 peaKuu:
HgSO, + 2NaCl = HgCL,T + Na,S0,
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13.21. Crapsle Ha3BAHMA BTUX KHUCJIOT BHITECHSIOTCA HOBBIMU: BMECTO
« . .
HcepHoaaTncTon» U «(pOoChOPHOBATUCTOL » HNOABHUIUCH HA3BAHUA «THOCEP-
aa xucmora» aad H,S0,S u «dochunoBas kucmora» mna H(PH202). s
430THO i} i
Batucrod H,N,0, u xnoproBarucroit HCIO xucnor pekoMenayoTes
CHCTeMATHYECKHe HA3BAHUSA ZUOKCO
HUTpaT(l) BogOpOZa U OKCOXIIO -
. pat(l) Bo
13.22. CoBpeMeHHbIe HA3BAHUA COETUHEHMIA: Na[Sb(OH)4] — rexcarus-
0
pokcoctubar(V) Harpus, H[SbF] *H,0 — monoruzapar rexcadropocruba-
Ta(V) Bogopoza.
13.23. CrapunHOe HA3BAHME COJMHM «DOJAHMA KAJAS» TPOUCXOTUT OT
- .
PEYeCKOro C/I0Ba «PONOH» — pPO34a: IPH Peakuuu ¢ coasmu xkenesa(IIl) npo-

HCXOOUT 06pa3oBaHNe KOMIUIEKCOB APKO-KPACHOTO I[BETA. CoBpeMeHHOe Ha-
asanue conu KNCS — tThonmanar xanus. ‘

13.24. IIpu NponycKaHUM Ha XOJOAY AMMMAKA Yepe3 BOLHBIN pacTsop
AUXIIOPHAR DTYTH C AobaBeHMEM XJIOPH/JA aMMOHUSA BhIafaeT Gelbli Kpuc-
TANIWYEeCKUH 0CaIOK xaopuga auaMmuepTyTi(II) [Hg(NH,),]Cl,:

HgCl, + 2NH, = [Hg(NH,),]ICl, |

9TO BellleCTBO JIABUTCS NIPY HarPeBAHUM 6e3 pAa3JIoKEHU A, IOATOMY OHO
TOJYIHJIO y AIXMMHUKOB Ha3BaHUe «MJIaBKUil Gesbli Mperunurtats. Eean xe
4MMMAK BBOJIMTL B BOAHBIM PACTBOD AUXJIOPHJA PTYTH B OTCYTCTBHE XJIODH-
A2 aMMOHHA, BbIOALAeT GeNblil KPUCTATUIMYECKUR O0CANOK — XJIOPHA-aMU
pryTu(Il) Hg(NH,)Cl, remuerouuit Ha BO3ayXe, KOTOPHIH AIXUMUKHU Ha:sBaI-t
JH «HeIJIaBKUU GesIbIi MPeIuIuTaT»

HgCl, + 2NH, = Hg(NH,)Cl{ + NH,Cl
ITO BEIECTBO He NUIABUTCS NIPU HATPEBAHMUH, 4 CPA3Y PA3JIATALTCS:
6Hg(NH,)Cl = 3Hg,Cl, + 4NH,T + N, T
Xnopug-amug prytu(Il) Hg(NH,)Cl, xoTopslit BBe1 B MeJUIMHCKYIO
npaxkTuky ee Ilapanensc, npuMeHsieTCs A0 CUX IOP KAK KOMIIOHEHT AHTH-
CeNTHUYECKHUX U NPOTHBOBOCHAJUTEILHEIX CDEACTB — Ma3deil M IPHCHINOK.

ruaApaT rugpooprodocharta KaNTLIHAL.

13.25. Tpuruapar auerata cauuna(Il) Pb(CH4CO0) * 3H,0 — «cBuHII0-
BBIM caxap», THAPOKCHA-aneraT cBuuna(ll) Pb(CH3COO)(OH) U TeTparuj-
pokcun-auanerar cBuniia(Il) Pb3(CH3000)2(OH) 4, — OCHOBHBIE COJIH.
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«HoBslit anmas» — 370 B-MogupuKanus HUTPHAA 6opa BN,

13.26.

PBIHOYHOE Ha3BaHHE KOTOPOrO «31b60p», WA «6OpasoH». Hurpua 6opa
pearupyeT ¢ (TOPOBOAOPONOM M NEPErpeThiM (800 °C) BOAAHBIM TAPOM

TakK:
BN + 4HF = NH,[BF,]; 2BN + 3H,0 (1) = 2NH,T + B0,

13.27. Makep CUHTE3UPOBAJ TPUTUAPAT rexcanuanodeppara(ll) kanusa
K [Fe(CN)g] - 3H,0.

13.28. Tlox meMeHTAIMell MOHUMAIOT PA3TUYHBIE TPOLECCHI. B oguoM
ciyuae LeMeHTalued Ha3elBaloT IPOIECC HACBIILIEHU A YIJIepOAOM M a30TOM
[IOBEPXHOCTHOTO CJIOA MeTasJa. Ero BefyT, HarpeBad MeTaJInveckue uize-
JIUA B IPUCYTCTBUH YTJIA HJIH ra3006pa3HOro MOHOOKCHAA yTJiepoja u a30T-
COAEPMKAIINX BEIIECTB. B peayawTarte NOBEPXHOCTHLIH CJIOM MeTasJjia TOJNIH-
goit 0,2—2,0 MM npuo6peTaeT MOBLIIIEHHYIO m8epocTh. B 1[BeTHON MeTal-
JIyprUM TEPMHH «IeMEHTAIMA» TPUMEHAIOT K mpoleccaM BhijeeHus (Boc-
CTaHOBJIEHUA) METAJJIOB U3 PACTBODOB X coJieil TMHKOM, HAIIpuMep KaaMUsA
U3 pacTBOpa cyiabbaTa KagMUsa HIH 30710Ta U3 pacTBOpa nunuanoaypara(l)
HATpUA:

CdSO, + Zn = Cd! + ZnSO,

9Na[Au(CN),] + Zn = Na,[Zn(CN),] + 2Aul

IleMeHTHT — 3TO OYEHD TBepARII KapOuJ 2Keyie3a cCocTana Fe,C, nanuuue

KOTOPOr0 B YyryHe M CTajH Co0BIIaeT MM BBICOKYIO MEXaHMYECKYIOo Ipot-
HocTh. HyskeH JIM IleMeHT AJs LeMeHTanuu 1 4 06pasoBaHUA LEeMEHTHUTA?
Bompoc Haj0 BOCHPMHMMATH He HHAYE KaK IIYTKY: BeAb CTPOUTENBHBIN
IeMEHT — 3TO CMeCh CHUJIMKATOB M ATIOMHHATOB KaJbIMs, KoTopasd NpHU
CcMEIIMBAHMH ¢ BOJOH TMpeBpaliaeTcs B TMAPaThl CUIHKATOB KanblNAa U 3a-
TBep/AeBaeT B IPOYHYIO Maccy. IlemeHT — 3TO COCTaBHAaA 4acTh 6eTOHOB U
CTPOMTEJBHOTO PACTBODA, KOTODBLI HCIOJIb3YyeTCA B KUPOUYHON Kiagke

CTEH.

13.29. Conp Mopa umeer popmyay (NH ), Fe(SO,), +6H,0 u nHagseiBa-
eTCA TeKcaruapar cyJjbdara xenesa(ll)-ammonua. Bee IIEHUTHl OTBEYAIOT
obueit popmyne MI(SO,), * 6H,0, rae M — mieJ04Hhle 3J€MEHTH, TANANH
Tl unu ammonuit NH, a 3 — wxeneso Fe, maruuit Mg, Maprasen Mn, kKo-
6ansT Co, HuKeas Ni u Apyrue 3JieMeHThl B CTeTIeHH oxucnenusa +II.

13.30. Conb Anmxenu NayN,O5 — rpuokcoguruTpar(ll) HaTpu.

13.31. CerueToBa coilb — ABOUHAA KaniTHO-HATpUeBAas COJb BHHHOM
KUCJIOThI, TETPAFUAPAT TAPTPATa HATPUA-KAJINA KNaC,H 406 ° 4H,0.
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13.32. CompeMeHHOe CHCTEMaTHUeCKOe HOMEHKJIATYPHOEe HA3BaHUE
kommieKkcHOH conu Nay[Fe(NO)CN )51+ 2H,0 — pquruapar neHTaUaAHOHUT-
posunuitheppara(ll) narpus. Jlurang NO* uMeeT MO0 UTeTbHELH 3apan.

13.33. Kucnora Kapo — 3To mepoKcoMOHOCEpHAR KHCIOTA H,80,(0,),

B MOJIEKyJlaX KOTOPOH NPUCYTCTBYET NMEPOKCHAHEINA dparmMent —O—O—.
BopopoaHelit ATOM, CBSA3AHHEIN ¢ TePOKCHAHEIM ¢parmMeHToM, He y4aCcTBYeT

B IIPOTOJIN3e U He 3aMeIlaeTCcs MeTalJaMH, TAK UTO KHUCJIOTAa Kapo — OJHO-
OCHOBHAA.

13.34. Tlo npaBuraM coBpeMeHHOi HOMEHKJIATYDPEI KATHOHBI IIOJIYYaIOT
OKOHYaHUe «-uii»: MeTiwiamunwmit [(CHo)NH, ], auaTiwrnamunmii [(C,H,),NH, I

niau rpudbennnamunnii [(C,H,)NH]", a Takxe ruapoxcuaamuanii NH.OH™.
65 3

13.35. Bénep nosryuua cunad SiH, (OoT JaTHHCKOrO «CHIMIAYM» —
KPeMHHH) [10 peaKIuH, OTBeUaloIeil ypaBHeHHUIO;

Mg,Si + 4HCI = SiH, T + 2MgCl,

13.36. «Auruapug» — crapoe Ha3BaHME KHCIOTHOTO OKCHJa, ITPU B3aH-
MO/IEiCTBHH KOTOPOTO ¢ BOAOH o6paayeTcs KUCIOTA. Hanpumep, npu peax-
IIUH TPUOKCHAA Cephl 803 («CcepHOTrO aHTHADPHAA») C BOLOI ofpasyerca cep-

HaA KHCJIOTA. «AHTHADUT» — OTO GE3BOAHEIN CYIb(AT KANBIMA CaSO,,

KOTOPEIA IIOJIY4aeTCA IPY NPOKAJMBAHMK IIPHPOLHOTO THICA, JAUTHApATA
cyabstdara kansnua CaSO 4 * 2H,0. «AHrnaposH» — 3ro nmpexpacHoe BOJOOT-
HUMAaloIee CPeACTBO, KOTOPOE UCIIONb3YeTCA AJIA OCYIUKH ra3oB, IepXJIOPAT
Mmaruud cocrasa Mg(ClO,),.

13.37. Conr Opamana NH 4[Co(NH,),(NO,),] — arto TerpanuTpoguam-
muHKOOGansTaT(III) ammonuS.

13.38. 3enenas conp Maruyca [Pt(N H,) J[PtCl,] — aTo TeTpaxaopomna-
THHAT(II) Terpaammunniataus(ll). Heanextponur cocrana [Pt(N H,),Cl,]
Ha3wIBaeTcA guxjopoanamMunniaatTuaa(ll).

13.39. «JIyreoxnopug» — 3T0 X7IOpHA rexcaaMMuHKoOGanbTa(Ill)
[Co(NH3)6]C13, 4 «IIpal3eoXJIOPH/» — XJOPHA AHXJIOPOTETPAAMMUHKOGAIE-
1a(III) [Co(NH,;),CL,]CI.

13.40. «Boaopogocepras» KucaoTa H,S,0, — Terpaokcoaucynndat(IIl)
BOJOPOZA.

13.41. Oprodocthopuas kucaoTa HMeEeT dopmyny H,PO,, a ee Kucanle
conu, Hanpumep Na,HPO, u NaH,PO,, HocaT HasBauue «rugpoopTodochar
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¢ dop-
aT HaTpus». OpTOTETypOBad KUCJIOTA
i ' ep K 4H2Te06 — JUTHJPOOP-

aet opMye H5IO6 u obpa-

HATpHA» U « TUTUAPOOPTO
MYyJOH HGTeO6 o6pasyeT KHCJIble COM, HAIIPUM

roTeypar Kanud. OpTOMOAHAA KHCIOTa OTBEY
ayerT, HallpUMep, TPUTUAPOOPTONEPHOAAT cepebpa Ag2H3106.

13.42. Dro ruppoxcux Harpus NaOH, KOTOPHI# JI0 CHX TIOD HA3BIBAIOT

«eJKUU HATP». ) .
13.43. A3uanl IpeCTaBAAIOT cob0M conu caaboit KHCHX NN et
nopoaa HN, (Hanpumep, asuj marpusa NaN,, asaua cepebpa AgN,).
e coefuHe-
MO’KHO PACCMATPHBATH KAaK IIPOU3BOJHEIE aMMIiIIaI(Ca. aro 61«1}15121:1:11)1“I wama
- ampuMmep,
ermenn okucaenusa —III (& T
HHA ¢ aTOMOM a30Ta B CT A
i arausa Mg.N,). PactBopuMble a3UARI, KaK COJIM CJ1a
Li;N, HUTPHA M 3Ny

aI0TCH 06paTUMOMY T'HAPOJHUIY. Hurpuasl B
MMHaKa U 00pasoBaHIEM

— agujaa BO-

iA oJBepr
JIOTHI, B BOJHOM cpeje II
BOJE TUAPOIHUIYIOTCH HeoOpaTHMO C BhIJEJeHHEM &

THAPOKCHOB.
13.44. «Besasa marsgesusa» — 3TO kap6onar marama MgCOz m oKcHA

«KIKeHaA
maraua MgO, KOTOpHIA noaydaercsa IIpu MPOKAJIWBAHUHA MgCO, (
0,.
MarHeaus»). « depHas Marseauda» — AUOKCA/ mapraana MnO,
i S — BOAOPOJHEIE COENU-
13.45. Cunan SiH,, cenad H,Se,, cyashan H,S,
HeHUA HeMeTaJLJIOB KDeMHUs, cejleHa U Cephl.
2_
13.46. Tuocyasdar-uoH uMeer GopmMyry S0,8°7,

2_ -
mepokcogucyabdar-uoH — 8206(02) , o

TeTpaTHOHAT-HOH —

2_
3402—, aucyabbar-uoH — S,077,

2-.
aucyabdua-uoH — S, ¢

2- —s. 0
O\ '70 O‘\ /S S\S"'
o s o Yo o Yo
2_
2 0, ,0—0_ [
st/ O\Sf Vg \s<
: N (AN 7\ "' \
o oo o —d¢ Y o o
2_
S
. /Ng
/
s
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T1asa 14

BEJIUKHUE UMEHA: TBOPLIbI XUMHNYECKON HAYKH

Hayxy xuMHio co3zaBaiu JlOAM HeOOBIYHOM CyAbOBI — BHAYAJE AJIXMMU-
KH, 3aTeM Bpa4Hu U anTeKapH M, HaKoHeIl, co6cTBeHHO xuMuKK. OHU Bepuan
B CBOE NMNPeAHABHAYEHUE U He HIAJMJIH 340POBbA, 4 IIOPOH U JKU3HU B CTPEM-
JIEHUH OTKPBITH JBEPH B HEU3BEJaHHOE, IIOJYUYUTH HOBLIE BEIIeCTBa, HE00X0-
Aumble JofaM. lIpocneauTs myTh MX HCKAHUY, y3HATH nonpoﬁr;oc'rn ux
JKMBHU — He€ TOJbKO HMHTEPECHO, HO W IOJIE3HO. JTO IIOMOTAET JyYIle IO-

HATh, KAK COBEPIIAIOTCA HAYUYHBIE OTKDPBITUA, KaK nopof/i TPYAHO U MY4H-
TEeJIBHO IIO3HAETCA UCTHUHA.

IToxmraia Hayke

O9To GBI BEIUKHUH PYCCKMI yUEHBIH — XMMHK, (PU3HK, TEXHOJIOT, JHATE-
parop. OH cosjai nepsyio B Poccun xumuueckyio na6oparopuio. Ilo er:o UHU-
unatuse B 1755 r. 6611 oTKPRIT MocKoOBCKUIt yAEUBepcuTeT. OH MHOTO 38HM-
M&JICA PYCCKHUM A3LIKOM, TPAMMATHKOM U cTUXocaoXeHueM., OGHOH U3 raas-

HBIX TeM ero MO33uH OLIJIa BOCTOPX>K€HHAaA IIoXBaJla HayYKe, B TOM YUCJIe XU-
MHH:

B seMEo0e HeApo TH, XuMAS,
IIporuKHYU B30OpPA OCTPOTOH,

M uto cogep>kur B Hem Poccud,
JAparu coKkpoBHIa OTKPO...

Kax sBasu atoro pycckoro yuesoro?

OTKpBITHE BeJMKOro 3aKO0HA

ITOT PYyCCKMil XMMHUK, ypOKeHel CUGUPCKoro ropoga To6oJabcKa, GHLI
€JIOBEKOM PA3HOCTOPOHHMX 3HAHWH, TANaHTOB M 3andATHi. KpoMe xuMuue-

2
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CKHUX, OH YAEJAJ] MHOTO BpeMeHHU (GU3UIECKIM, AT POHOMUIECKUM 1 MeTeopo-
JTOrMYeCKHM uccaefoBanuAM. OH HHCIIEKTHPOBA 3aBOABL, IPHUCKHU ¥ CHIPO-
BApHH, UHTAJ JEeKIUH CTYAEHTaM, HAMHCAJ ONUH K3 JYyYIIHX OTedeCTBeH-
HBIX yue6HUKOB « OCHOBBI XUMMH». Cpenu MEOTOUHCJIEHHBIX 3aCTYT K JOCTH-
JKEHH{l BTOTO YYEHOTO — OTKPHITHE OXHOTo M3 QyHAAMEHTAIbHEIX 3aKOHOB
xumun. KeraTy, o NoBOAY 9TOTO OTKPBHITHA eMy ITHCAT LpYyToi PYCCKH# XH-
muk: «QueHB, OYeHb XOPOIIO, MPEMHOT0 OTJHYHBIX cbnmxennii, gaxe Be-
ceslo YNTATh, Aali Bor BaM yiauu B ONBITHOM MOATBEPKACHHM Bamux BHI-
ponoB. MckperHe Bam IpeAaHHBIA U riayboxo Bac yBaxatomwuiit H. 3unnm».
A cam oH B 1905 r. manucan: «llo-BUAMMOMY, 3TOMY 3aKOHY Oyayiiee He
TPOSUT paspyllleHHeM, a TOJbKO HAACTPOMKYM M pasBUTHE 00eIlaeT». Heii-
CTBUTENbHO, BCKOPE ObLIM OTKDPHITEI HOBblE XUMUYECKHE dJIEMEHTHL, cBoOMCT-
BA KOTOPHIX IPAKTHYECKH [IOJHOCTHIO COBIALN C IpeACKa3aHHBIMM Ha OCHO-
BAHUHU OTKPHITOro 3akoHa. KT0 6171 BTOT XUMHK?

NocTuxenus (anTazepa

B 1780 r. B TepManunu poiuica (panTasep-XUMHUK, KOTOPOMY N0 BCETO
6bl10 neno. XuMuuyeckoe o6pasoBaHUE OH NOJYHIHI, pafoTasi NOMOIIHUKOM
anrexapa. IOHOIA pa3ApaXkaj CBOMX HACTABHUKOB Ha30JIMBEIMH BoIIpoca-
MM ¥ TANHBIMH XHMHUYECKHMH OILITAMH, OT KOTOPBIX HE DA3 BOSHHKAJ I10-
sap. B oIMH IpeKpacHbIH A€Hb OH CyMeJ KYIHUTh HeboblIy0 HabpuKky Me-
AMKaMeHTOoB. I1ouTH BClo NPUOBLIb OT BRIIYCKA JIEKAPCTB MOJIOZ0H UeJOBEeK
OyCTHJ HA XMMHYECKHe HCCIeJOBaHNA 6picTpo pasopuics. CHOBA CKONIUB
xamuTaj, oH npuobpen ¢abpuKy N0 oTGeIMBAHUIO TKAaHeH XJOPOM, HO B
1808 r. u aTO MpeiIpuaATHE 00AHKPOTHIIOCE. OT HHIIETHI ero cIac Apyr U mo-
KDOBHUTEJb, MO3T U (uiocod Horann I'ére, 3aHMMABIIHE B TO BpeMs IMOCT
epBoOro MUHHCTDA Caxcen-BeiiMapckoro reprorcrsa B ['epManun. M3 uayu-
HBIX TOCTH’KeHHMit (hanTasepa-Xx MMUKa GosibIlle BCEro U3BECTHRL «TPHA/EL XH-
MUUYECKHX BJeMEHTOB» M «OTHHMBO», Tié OH MCIOJIE30BAJ KATATUTHIECKUE
CcBOIICTBA IJIATHUHBI AJA MOJXKHIaHHUS BOJOPOAA. Ko 6L 5TOT XUMUK?

I'pynmns! 31eMeHTOB

Benen 3a OgGepeiiHepoM, paspaboTaBIIMM KJACCU(PUKAIUIO 3JIEMEHTOB
0 TpMAJAM, PYCCKHIl XMMHK, OAHH U3 OCHOBOIOJIOMKHHUKOB TEePMOXUMHUH
(XMMHM TeIJIOBbIX ABJIEHHI), TOMXKE NPEJOMNII CHCTEMY XMMHUUECKHX dJle-
MeHTOB. B yue6unke «OCHOBaHUA uMCTOH XMMHH», U3faHHOM B 1849 r., OH
yKasaj, YTO 3JIEMEHTBl MOXHO o6 beAMHUTEL B TPYNIBI, W MHCAJT, YTO «3Ta
KJaccupuKanusa eile OYeHb JajeKa OT Toro, uTO06bl GBITH ECTECTBEHHOM, HO
OHA BCE-TAKH COeJMHSeT 3JIeMeHTHl B TPYIIBl BEChbMa CXOAHbIE, H C PACIPO-
cTpaHeHHeM HallUX CBeJEHUH OHA MOXKET coBepiieHCTBOBaTHCA» . KTO GBLI
JTOT XUMHK?
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«f 6yxy xumurKom!»

JtoT XxMMHK 6511 pofoM u3 MapmmranTta B Nepmanuu. Ero oren, Biaje-
Jiell alTeKapcKoro MarasuHa, Aepskaj 3a ropofoM IPMMHTHBHYI0 JabopaTo-
PHI0 A/ U3TOTOBJIEHMs CBOMX TOBApOB. B zercTBe OyAYINHMiI 3HAMEHHTHIH
XHMHK IIpoJiesiajl OIPOMHOE KOJHUYECTBO OIBITOB, O KOTOPBIX BEIYUTAJ B KHH-
rax. 'umHasus, rae gesajics ynop Ha M3yvYeHHe T'YMaHHUTADHBIX IIPeMETOB,
HHKaK He COOTBETCTBOBAJA MHTEepecaM M crocobHocTaM wHomu. TaM mpeod-
Jajajii ApeBHUE A3LIKU, USALIHAA JUTEPaTypa U UCTOPUSA, 4 eCTEeCTBEHHEIe,
WM ¢peajbHbIe», KAK UX TOr[A HA3LIBAIH, AUCIIUILIHUHEL JUIIH CJETKa ObIJIN
3aTpOoHYTH. OmHAX B! 1BA CAMBIX HEPAAUBBIX YYEHUKA (OLUH U3 KOTOPHIX —
6ynyuinii BeIUKHH XUMUK) CAAIM YYUTEMI0 HauXYAIINe JaTUHCKHE COUNHe-
HudA. [lupekTop ri!MHA3UHU B OTUAAHUHM CIIPOCHJI UX, YTO sKe OHU, COGCTBEHHO,
TIpeAIoNIaraloT AeJaTh B dKU3HHU NOCJe Takoil OesycrelnHoi yueonl. «f 6yay
XUMHKOM», — OTBETHJI OAMH H3 HUX. OOBIYHO CTPOruil FOCIOAUH TUPEKTOPD
paspasuJica cMexoM: «CibelxaHHo a1 uTo-1u60 mogo6uoe! [a pasBe Boobiie
cymecTByeT Takasa npobeccua? f 3Haw0, 4TO XMMHUKAMU OGBIYHO HA3BIBAIOT
00MaHIIUKOB, MOIIIEHHUKOB M U300peTaTeieil cIIoco60B U3FOTORIECHUSA 30J10-
Tal» OfHaKO JUPEKTOP, KOTOPKIM GBI YMHBIM U JAJbHOBUAHEIM YEJIOBEKOM,

Ha 3ToT pas omubdcesa. C KEM U3 BEJHMKHX XHMHUKOB MHpPa GBI B I0HOCTH 3TOT
anmuaon?

OH He CTAJI XHPYPIOM...

WasBecTHEI HeMenKH XUMUK DOAUJICA B ropoje JinepxeiiMe HeJalleKo
ot ®pankdypra-Ha-Maline, B ceMbe uMenUTOro0 Groprepa. Ilo macTosHMIO PO-
Jureseil OH OKOHYMJ MeAUIMHCKUHN daryiasTer Map6ypreKoro yauBepcuTe-
Ta ¥ B 1823 r. monyuus 3BaHME AOKTOpPA MeLMIMHBEI — Xupypra. OZHaKO
HOHOIIY ropa3ao 6oJblile IPUBJIeKana XxumMus. Eime cTyJeHTOM-IepBOKYPCHH-
KOM B XMMHYECKO#l 1ab0opaTopuyM YHHBEPCHTETa OH MOJYYMA HUAHUL HoLa
TIPH B3aMMOAEHCTBUM CYXOTr0 IIUAHULA KaJuA ¢ HOJAOM. XUPYProM OH TaK
HEe CTaJjl, HO 3aCJyI¥ ero Kak XMMHUKA HEOCIIOPMMEI: BeJk OH NEPBLIM MOJY-
4YMJI B YUCTOM BHE alIOMHMHUI, aMopbHEIi 60p, Gepuiauii, HTTPuUlt, Kapouz
KPEMHEHMsA B KapOuJ KaJdblUA, CUJAaH U TpUXJopcuiad. OH IpeaoKua HO-
BBl cmoco® monydyeHus Gesoro docdopa HarpeBanueMm cmecu dochopura,
yria u necka. CaMbIM 3HAMEHUTHIM €ro CHHTE30M CTAJIO MoJyYeHue Kapba-
muza (NH,),CO (moueBuHEI) Ipy ynapuBaHMM PACTBOPA LUAHATA AMMOHHA

NH,NCO — opranuyeckoro BemjecTsa U3 Heoprauundeckoro. KTo 6u11 aTOT
XUMHUK?

Beankwit xumux ua Kazanckoit ry6epann

B 1842 r. oH yunscs B naHcHOHe B ropoge Yucronone Kaszanckoit rybep-
HuM. Emy 651710 Bcero 14 ser, u OH cTpacTHO yBJekaics xumueit. Ilon ero
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KPOBATHIO B OGIIEKUTHH BCEr/ia HaXOAN TN CKJIAHKH C xnmn;aiﬁx;.: I(c);‘};a::‘:
ZbI HOYBI0, KOTZa BCe CIIAJNH, OH CTaj rOTOBUTH cMech AJs OeH T ot
HfA, KOTOPBIA XOTeN INOKas3aTh CBEPCTHUKAM naem. Ho cme6cb cORURIINO
BOCILJIAMEHMACh, IIIaMs MOATANAIO MaJbYHKY BOJOCHE u GpoB K ounare
HATIOMHMIACH ABIMOM, BCE IPOCHYJINChH, M TOAHACH nepenoyox. Kt 10 S8
kpuuan: «IToxap! TopuMm!» B HakasaHue 3a MAJIOCTh MATBIAKA 'rpz I 1o ora
BWJIM B yroJ Bo Bpem# ofefa, a Ha Iei0 Belaln YepHYIO JOCKY C ;gT .
«Beukuii XuMHK» . OH ¥ CTAT BETMKUM XMMHKOM 4epes3 nnanuafbﬂaa(;BHTe
Aa chopMyINpOBaJ TEOPUIO CTPOSHA OpraHMYECKHX COeAMHEeHHH.

ero uM#.

P Hayussbiii KOHCYJIbTAHT HamnoaeoHna

dpaniy3cKuil XMUMHUK, KOJJIEra 1 copaTHnuyJIaByaabe, uMesa Mr;o:;ce;;x;l:‘:
IOJsKHOCTEH U 3BaHUM: JOKTOP MEAMIIMHEL 1 nei6-MeguK IIPH nnzfmm ;I) ora
OpJieaHCKOrO, YJeH IMapuoxcKoil akaJeMuu HayK, HpaBHTeJILCT: -
[eKTOp TrOCyJAPCTBEHHBIX KDPaCHJIBHBIX ¢abpux, cmo'rplgrencon e
7ABOpa W, HaKOHel, HAYYHBIN KOHCYJIBTAHT Hanone%}la. HCTaBJI:ﬂ_n e
pmmepaTopa ®@paHIUK B BOBHHOM ITOXO/€ B Eruner. O= npej asann cooor
TUII GeCIIPUHIIUIIHOIO U TIIECJaBHOTO IpHABOPHOro, HO TeEM H renee O
TANAHT/IUBEIM YUeHEIM U BOIIIeJ B MCTOPHUIO KaK aBTOD MHOI'HUX xmmﬁ ot
oTkpeITHil. Ero cunTamu ApyroM .TIaByaabe,x (())T;a:g :1_}:1 ii ::(')riy;g; fN—

OT TIpecJjeNoBaHuA U Kas3u,

T{I;:I(; Zc‘:;?;’:‘:'ra fbf)anunn. B 1807 r. oH ocg'arm.n oQUIHATBHYIO cnyzzﬁxy 11;
[OCeJMJICH B TApPHIKCKOM IIpeAMeCThLe Apkeii, rie co3aan CBOIO ng::TO grm
na6opaToOpHIc ¥ OCHOBAJ Aprelickoe HAYIHOE o011[ecTBO, B cocia:la{ o 1; ro
BXOAWJIN caMble BhIAaioIiMecsd Yy4EeHbIE dpaHIUU. Komao po O oo
STOTO YU4EHOTO, IPEeXfe BCero BCIOMMHAIOT ero Hay4YHBIH cno;:l{ ¢ R
JlampTOHOM O 38KOHAX CTEXMOMETpHM, B KOTOPOM Jla.nb'ronu ozep o oS He:
KcraT, MMeHeM 9TOro XMMHUKa Ha3BaHa COJIb — CMJIBLHBIN OKI;[c:;IMan r,oﬂo_
KOTOpO€e KOJIHYECTBO KOTOpO# BXOLUT B COCTAB 3a)KUraTebHO

pok crmuek. Kro e on?

[Pl Biecramas Kapbepa MBEACKOro XHMHKA

i eT-
Byaymui 3HAMEHUTLI XMMUK yBJIeKCs HayKOH TOMBKO B I}[?M;l;:;:]:c ™
HEeM BO3pacTe, HO yoKe B 29 ner 6u11 u3Gpan uieHom llIseackon hop

aKafeMHM HAYK, a JByMs IoflaMH II03Ke — ee ITpe3UeHTOM. I(:I:l axe
HUM cBOeil ABaAIaTHIeTHel HayuHOH feATeJ5HOCTH 3TOT IIIBeI.é o
paGoras mo 12—14 4acos B CYyTKH, npoasanuauposas Gojee
CKUX COeNWHEHMM, olpefessid MX COCTaB, yCTaHOBHJ 3Ha4YeH
MACCHI M3BECTHHIX B TO BpeMs 45 SJIeMeHT?B. OH OTKDBII 'rpn N
gecKUX aJeMeHTa — Iepuii, cejleH u TOpHH, BIIEPBBIE IOJIYYH] S
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«5 6ymy xumMuKoM!»

3TOT XUMU
K 6
rex anTeKapCKOI‘obII\;Iaf::OM u3 llapmmragra B lepmanun. Ero oren, saane
WHa, NepKas 3a ro ’ .
PHIO AJIA M3TOT POIOM IPMMHUTHUBHYIO J1a60 .
XMMHK HPOJIBJI&?IB;[ CHus CBOMX TOBAPOB. B nercrse 6YﬂYmHﬁy3HameH£:To“
rax. THMHAGHS F'HZPOMHOB KOJIMYECTBO ONLITOB, O KOTOPBIX BEIYUTAT B K Bl
. , Tle lleJlaJICs YIOp Ha U3 HH-
HHUKaK HE COOT yueHue ryMaHNTAPHBIX IIpe
Jlajfain ,llpenn;: ';ZTBOBana HHTEepecaM H cnocO6GHOCTAM IOHOIIHN Tg.nf II\I'I:)Tog’
BIKM, UBAIIHAS JATE . €00-
atypa U uc
HJIU «DPealbHb p TODHsA, a ecTec
38Tpo§yrrm OIB)) » KAK X TOTAa HA3BIBAJH, AUCIUNIAHEI JI;IHII: cne::eHGHme,
6y 2yt B'en 2:3?2151 ABA CaMBIX HEPAAMBEIX YUEHUKA (OAUH U3 Ko'roammmI
suss, Jlnpextop FHM):II/IMI/IK) CIAJIM YYUTENIO HAUXY/IIHE JIATUHCKHE cgqp}:n._
IpEHOIArakoT a6 a3WM B OTUAAHUH CIIPOCHJI HX, YTO e OHH, cOGCTBEH o
B gTBaTL B XKHU3HM IOCJIE TaKOM 6eayclenrHoi yqéﬁm «6 oy
Daapaan.nc;; CMeXO;'I.‘ndC(J)IImH n3 HuX. OGBIYHO CTPOrHii rOCHOANH :unpeuzgg
: BIXaHHO JIA YUTO-JIUO
CYIIIECTBYeT Ta 0 nonoGuoe! [la passe B
oﬁmanm:l’uon ;:?)funpoq)eccna? # 3naio, 4TO XMMHUKAME 061,1'{11)10 Haaflzgme
Tal» Omato z’mpeK:(})III)MKOB 31 n3066peTaTeJIeﬁ CIO0COG0B M3TOTOBJIECHHUA 30J11(())T
s> KOTODBIN GBI YMHEI )
M H JaJIbHOBUAHEIM
YeJI0BEKOM,

Ha 3TOT pa3 omnbea. C
. C KeM u3 Bex
annson? MKHX XUMUKOB MHpa ObLJI B IOHOCTH 3TOT

OH He cTaj XMpYyprom...

UsBecTHIH i
HEeM
o Dpabymr e, lt:dn;al;lnn XHMHK POAHNJICA B ropoje JulepxeiiMe HexaieKo
o opypra- A} He, B CEMbe UMeHUTOrO O1oprepa. Ilo HacTosiHUIO
e o nonyql\:;ununncxnn ¢aryasrer Mapbyprcrxoro ynnnepcnﬂg-

. 3BaHHE JOKTOpa M ,
oo Tooma pPa MEIHUIIUHEI — XU ra.
om0 ByxpI 15[)1/1'1‘,1:3;((): fg“ﬂbmg NpHBJIeKasa xuMus. Enje CTyneHTOMI-)ISIIEpBOI? AféaKO
o BaanMOILeﬁcTBPII/I ;Ixzz 0PATOPUK YHUBEPCHUTETA OH IIOJYYHII unaﬁnzpngzlz;

YXOro MUAHHUAA KaJT
e e R s ¢ HogoM. XUPyproM oH
me o q;mTOM B;ygn ero Kax .S{I/IMI/IKa HEOCHOPHMEI: BeAb onyﬁemeM 1:?)11{1 H
oo Kapﬁi nailalgll\zﬁzﬁn, amMopdmnkri 60p, 6epuianii, nTTpuUi, Kapﬁp:’,z;
. CHJIAH B TPHUXJ
Seift GmOe06 Mo ’ opcmiian. OH npe
X IJIOMCHJ HO-
oot o movrta, G ;’;m};fa 6esioro dochopa HarpeRaHHeM cMecH @ocd)opm‘g
e (NEL). CO (stoes 3HAMEHHTHIM er0 CUHTEe30M CTAJIO HOJyYeHHe Ka 6a’
N Neo 2)o BUHEI) DM YNapHUBAHUHK PACTBOPA ILUAHATA ammoll)ms;
4 — OPTraHWUYECKOro Belile
CTBa M3 HE

B oprannyeckoro. XTo 6b11 ator

Beauxuit xumnk u3 Kasanckoii ry6epaun

B1842r
. OH %1
s, Enty Goito ;’c‘ngc;i‘innr;incnone B ropoge Yucronone Kazauckoii ry6ep
» H OH CTPAacTHO yBJIe )
Kasica xumuei. Ilo
. [ ero
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KpOBaThIO B OOIIeKUTUH BCerjga HaxoAuJjin CKJAHKH C XHMHKATaAMH. OnHaxX-

1Bl HOUBIO, KOI/ia BCE CIaJu, OH CTAJ FOTOBMTH CMECh 1A GeHIraabCcKOro or-
Hf, KOTODBIHA XOTeJ NoKa3aTh CBepCTHMKAM JHEM. Ho cMech HEOKHUAAHHO
BOCILIAMEHMJIACH, TLIaM#A MOANaIno MAJIBUHKY BOJOCH ¥ GPOBH. Komuara
HAMOJHMIACE ABIMOM, BCE IIPOCHYJHCE, ¥ TOAHAJCS Tepenoox. Kro-TO 38-
KpHual: «Toxap! F'opum!» B Haxazanue 3a HIA70CTH MAJIbUMKA TPH AHA CTa-
BHJIM B YTOJI BO BpeMdA obena, a Ha Ilel0 Belaad YepHyIo JIOCKY C HAJIIUCBIO
«Besmkmii xXMMHUK». OH ¥ CTaJ BEJTUKUM XHMUKOM yepea ABajuarh Jer, Kor-
na chopMyIUpPOBa TEOPHUIO CTpOeHUA OPraHUIECKUX coeauHenuii. HasoBure

ero M.

Hayumstit korcyasraaT HamoneoHa
KoJIJIera 1 copaTHHK JlaByasbe, MMeEJ MHOKeCTBO
IOJIZKHOCTEH 1 apaHMil: JOKTOD MeIUINHEL 4 neii6-MeIMK IpY ABOPe reprora
OpJieaHCKOro, 1IeH [apuKCcKOi aKageMuu HayXK, HpaBnTeJIbCTBeHHI:-Iﬁ HMHC-
[IeKTOp TocyAapCcTBEHHBIX KpacuJIbHEIX (atpHK, CMOTPMTEJNb MOHETHOTO
nBOpa ¥, HAKOHEL, HAY4YHBIA KOHCYJBTAHT Hamoseona, OH conpoBoal
umneparopa @paHnuu B poenHOM roxofe B Erunet. OH npeicTaBJIAl coboi
i GECIPMHIIMIIHOTO M TIECIaBHOTO IpPHABOPHOTrO, HO TeM He MeHee OBLa
TaNaHTAMBEIM YUEHBIM U Bolle] B HMCTOPMIO KAX aBTOP MHOTHX XUMHUYECKHUX
oTKpuITHil. Ero cuuTaId apyrom JlaByaanbe, OHAKO OH He TIOTPYARJICA 3ali-
THTH YYEHOrO OT IpecieloBaHus U Kaa3HM, XOTd ¥ ObLI YJIEHOM PEBOJIONHMOH-
goro xomutera ®paHIUU. B 1807 r. oH ocTaBMJ OQUIUATBHYIO cay:K0y u
HOCENUICSA B IAPUIKCKOM PEAMECTHe Apkeii, TIe c03/aJ CBOXO XHMUYECKYIO
1a6opaToOpuIo U OCHOBAT ApxeiicKoe Hay4HOE 06111eCTBO, B COCTAB KOTOPOTO
BXOIMJH CaMble BBRIJAIOIIHUECH yuennle PpaHINH. Korga mpou3HOCAT HMHA
STOTO YUEHOTO, Ipexjie BCero BCIIOMMHAIOT €ro HayuHBIH CIOp C HoxoHOM
JTansTOHOM O 3aKOHAX cTexuoMeTpHH, B KoTopoM JlanbToH ozepaxan mobeny.
KeraTn, UMeHeM 9TOTO XMMHUKa HA3BAHA CONb — CHJIBHBIA OKUCIUTENDb, HE-
KOTOpOE KOJUUECTBO KOTOPO#l BXOAUT B COCTAB 3a;KUraTeJLHOH cMeCcH roJjo-

BOK crmyeX. KTo xKe ou?

dpaHIy3CKHl XUMHUK,

BrecTamas Kaphepa MBEJCKOr0 XHMHKA
TBI XUMHUK YBJIEKCH HAYKOH TOJBKO B ABagUIaTUIET-

29 jer 6p11 M30paH YWIEHOM IliBencxoi KoposieBCKO#
e — ee Mpe3UEHTOM. Ha npoTdixKe-
ATEeILHOCTH ATOT LIBEICKHUH XUMUK,

Byayumuii 3HaMeHH
HeM BO3pacTe, HO yKe B
aKajfeMnM HayK, a AByMd rofaMu O3

HUHU cBoell nBanuaTnneTHeifl Hay4HOH 1€
paGoTasa o 12—14 yacoB B CYTKH, NpoaHANU3NPOBAB 6om1ee 2000 xuMu4de-

CcKUX coeiuHeHuil, ompeaeNAs MUX cocTaB, YCTAHOBUJ 3HAYEHUHA aTOMHOH
Macchl U3BECTHEIX B TO BpeMA 45 snemenTos. OH OTKPBLT TPH HOBEIX XVMHU-
yecKHX pJeMeHTa — Lepuil, CeleH U TOpHUil, BIiepBbIe MOy W] B cB0GOIHOM
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COCTOAHNU KPeMHHN, THUTAH, TAHTAT M LUPKOHHH. DTOT VYeHBIH 3KCIIepH-
MEHTAJbHO NPOBEPHIT U JOKA3AJ NOCTOBEPHOCTD 3aKOHOB IIOCTOSHCTBA COCTA-
Ba M KPATHBIX OTHOIIeHUH. OH paspaboTan CHCTEMY CHMBOJIOB XHMUUECKIX
9JIEMEHTOB, MCIOJIB3YEeMYIO A0 CHX IIOP, BIEPBHIE CTAJ MPUMEHATh XMMEAUe-
CKHe ypaBHeHHMs U (opMyasl BemlecTB. B 1838 r. B mucome HeMeIKOMY XH-
MuKy O0crycy JInbuxy ursenckuii yuensri mucan: «IIpu obeyxaennu sonpo-
COB HAYKM He JOJKHO ObITh HM BpPAaros, HM Apyseii. Ecau Brr 6operecs mpo-
THB TOTO, YTO CYMTAETe OIUMOOUHEIM, He O6palaiiTe BHUMAHHMSA HA THYHOCTD
omnbawomeroca». Kro 611 aBTOpoM sToro mucsma?

IEWIN Xumux — chIH TKauya

OH poxuica B ceMbe GEIHOTO TKAYA B Kam6epnenge, Ha cepepe Auranm.
HemHoro moyuuemncs B fepeBeHcKoi LIKOJIE, OH B 12 JIeT caM OTKDBLI IUKO-
71y B cBoeM nome. B BospacTe 15 et on yexan K 6pary IkoHatany B Ken-
Aanb. Tam ouM OCHOBAJH celbCKYIO KOy, I'le B Teuenne 12 et nam repoit
GBI CKPOMHEIM yUHTe/IeM MATEMATHKH. 3aTeM OH TipenofaBana GU3NKy U Ma-
TeMaTuky B HoBoM konnemixe B MaHuecrepe. 31ech yueHbIit BCTynui B MaH-
I€CTepcKoe JTuTepaTypHoe u (puiaocodckoe obmectso. Ero [IepBHII AOKIAX
OBLI MOCBALEH IIBETOBOMY RedeKTy 3peHHA, KOTOPHIH OH OGHADPYIKM y ce-
65 ¥ KOTOPHIH BIIOC/IECTBUM GLLT HASBAH €ro uMeHeM. XHMMHeH OH yBIEKCS
B JIOBOJIEHO 3PEJIOM BO3pacTe — OKOJIO 35 jeT. OH ObLT THOHYHBIM caMoyu-
KoM, YTO OTHIOAL He IMOMeNIao €My BHeCTH GecleHHBIH BKJaJ B PasBUTHE
¢usuky u xumun. B sayane XIX B. on TIIePBRIM OIIpeAeI N XHMHUUYeCKHH a1e-
MEHT KaK «BellecTBO, COCTOsALIee H3 aTOMOB OJHOTO BHAa». OH CUHTAJ, YTO
4TOMBI PA3JIMYHBIX BEI[eCTB PA3JMYHBL [0 Macce M IpH [IpeBpaIlleHnAX Be-
IeCTE He UBMEHAIOTCH, & TOJbKO BCTYNAIOT B HOBHIE KOMGMHamuu. OH Iu-
can: «M:lI ¢ TAKHM ’Ke yCIIEXOM MOKeM CTapaTbcs NPHOABHUTHL HOBYIO IIJia-

HeTy B CoHeuHyI0 CHCTEMY, KAK YHHUYTOXKHUTD WK CO3aTh ATOM BOAODPOIA S .
O KaKOM BEJIMKOM XMMHKe HAeT 3z1ech peun?

IERON Onu oTkphLIM noNOHMI U pagui

Eiz 6n110 24 roma, xoraa oma npuexana u3 Ionsuin B IMapmx, uTo6sl
YUMTbCA B yHUBEPCHTeTE. B To BpeMs B Mupe 66110 He Tak MHOro MeCT, Te
MEHIIHHA MOorJa 6Bl IONyYNTH BEICIIee o6pasoBanue. B ITapuke ona BeTpe-
THJIa MOJIOAOTO YYEHOro, ¢ KOTOPHIM CBA3AJIA CBOIO JIMYHYIO KUSHE H Hay4-
HYIO0 Kapbepy. 3aMeTHB, YTO CMOJIAHAA 06MAHKA (ypaHoBas pyna) us pyaHu-
Ka B Yexuu obaanaer Goanmrett PafMOaKTHBHOCTBIO, YEM CaM YpaH, OHA NIPH-
Ila K BBIBOAY: B 3TOM MHHepase IMPUCYTCTBYeT KAKOH-TO IIOKA HEH3BeCT-
HEIA ¥ CHIBHO DAaAMOAKTHBHHIN saementT. B 1898 T. cynpyraMm yAaJoch
OGHAPYXHUTH faske He OJMH, & [BA HOBLIX snemenTta. Kto 6u1nu 5TH yuennie?
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IPRPA UYemonaHHBIX e MacTep
Jli06uMBIM 3AHATHEM HA JOCyTE Y 3HaAM

EHHTOTO PYCCKOT'O XMMHUKA 65110

tperoB. MaTepuabl AJ14 3THUX pa-
HGFOTOBHGHI;II(;;G: F‘ngngmp;:oopi:m(l);::aiggr, qup:paﬂ HY»KHBIi TOBAP, OH
e 13};:; I::Z CIIMHOM BOMPOC OJHOTO 13 ;Ionyna'renen.
—_ KTO 3TOT HOUTEHHBIH TOCTIOAHH ,
__ Tarux Mofei 3HATH HAA0, — C YBAYKEH o
QUK. — DTO BHAMEHHUTbIH 1eMOJAHHBIX men Ma6 m}.me cob6m?
'R'ro U3 PYCCKUX XMMHUKOB HMEJ Tarkoe HeoOb

IPRER AxaneMux-antekapb

1 KaK <amnre-
JLHOCTh B XMMH
i 7 HAUAJ CBOIO IeATe TOB
HiicKui XUMUK LIX TIPEIIADATOB,
e p(:f:nnx» HauaB ¢ IPUrOTOBJIEHHA HeRapc’I::?oHRa(bez?pe VMU
RapCRPIP; :oapac're 34 ner (B 1793 r.) cran aRaﬂ;eMHROR OB 1 OXAAK-
(])BH v HHAJAEXKAT MHOTOUNCIEHHBIE mccneHOBi’LHI’I’I6 gc'm yras, paspador-
My 1P bHOH CHOCOOH ’
i [OTJIOTHTEN 6COMIOT-
Meceil, OTKpPbITHE OnvIHTD 86C
,uaromﬂ;{ ((:)B paa,t;enenna coneii. B 1798 r. emy YAMOCI;’H Rpi;:vrannnqecnylo
. rigegsonnmﬁ) sTamos. 3aTeM OH BIepBHIE ITOIYH OHSBOLHAE YKCYCHOH
Hzllgnoay AMATHIIOBBIH 9GUD, x11opco.tlepmzatHIJII*IeeHOIIIBI;LJI S EILoCCH XTMITE-
r ’ o I XMMHK MCC
A PYCCKMH XM <. DTOT e
pl. BBIJAIOMIMHAC HMCKOIAeMBIX.
RHCJI: p A3/I0MEeHHA MHHEPAIbHBIX PYA H n?neanbn; AvKHEHVEM [eJaTh Ha-
CI:I?\:HRP KOTOPBI CIMTAI «CAMBIM IID HHTHeHmuHMo}"rRI}))bm B 1803 r. ABIeHHE
X ’ onei»
A30BaHMEM C ) orat
Hajg KpucTanaoobp " cTaBAAT KDH
6nmneHHf;H;§ p:la)c'rnopon. QueHb KPACOYHO YUEHBIH npe:;;cq'aBHJIOCI:, GyaTo
Hepe(;;lﬂ; cOM M3 TIepecHI[eHHOro pacTeopa: <<éVIH:) ';LI:{ N peTMYIIECTEO
nmusa Tyl GOD
onAHble 9AaC £ t m0-
csi B pacTBope C i1 3TO yZAa10Ch,
Haxon;n;:l;enwrbcsa 13 BOJAEI, ¥ UTO Ta 9acTHIA, RZ’I';'(I),D:& coﬁoé». Kro 6biT
Heng [OAKOBOMILY, TIOJAET CHTHAN APYITM CIEAOP
nobH

3TOT XUMUK?

[PEEN Hemeu u3 Puru

g, poguacaA B Pure B 1853 r. Tam
Heeen. (bHBHRO};i:I:TI;’;I;;:qﬁI?:s; I]))a’ﬁgTaTb B HOJKHOCTH npc;q)s;iz:
oo (;3}11}’8‘{8“8]11?80]3}1}’1:;:22&11 B Jlefinuur, rae ToXe np((e)nongl:;n:pz:{nz? c.pm)qe_
. . i upcruryTt. OOH
Ee Y 303111133113]15(;)“3223;1:::: ‘:ci;:::yno cpoeM 3HAMEHKUTOM OTHE H p::cc:;;
Do o - I1.0 gyjgauecTBax. B Bo3pacTe copoKa JIeT OH.,HMeéI pecoma
B e o, an eI(‘ETI:' COBepIIeHHO cefible BOIOCHL, BBICOKUH Hon’m orHek
e omona 7 CI;I sxuBEIe BHIpas3uTe/bHbIE I'1as3a... OH uc g
D O teer Re,onemnm u o6yBH, CTPHUIKKE BOJIOC, HE TEPI v
OTBpaHIeHHf i?&ﬂiﬂa ge seans s3ybos. C cexpeTapeM OH obmanca
HEIX Bpavyen
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MOINBIO BEJOCUIEAHOTO 3BOHKA, KOTODHIiL COGCTBEHHODYYHO VCTAHOBHII Ha
ABepu cBoero kabunera. C 1906 r., ocTasup FOCYAAPCTBEHHYIO Cayxby, yue-
HBIU IIOCEJIUJICH ¢ ceMbell Ha Raue B I'pocc6oTene 6113 Jleftnnura. Tam on op-
TAHHU30BAJI CBOIO JIAGOPATODPHIO «DHEDPrHUs», e u MIPOAOIKHI PUIUKO-XUMU-
"E€CKHe HCCNelOBAHUA. 3HAMEHUTHI XHMUK M3YYMJI 38KOHBI XMMUYECKOI'0
DaBHOBECH, B TOM YHCJIE B PACTBOPAX, 3AHUMAICH DJIEKTPUYECKHUMH CBOCT-
BaMH DACTBODOB U OTKDBLI «38KOH PasGaBieHMsA», HA3BAHHEI ero UMeHeM.
OH ocHOBasT mepByIo B MUpe Kadeapy PuU3HYeCKONl XHMUH B Jlefinnurckom
YHUBEPCHUTETe, MHOTO 3aHMMAJICH HCTOPHel XUMWH, IEPEBOLOM U U3TaHUEM
PEIKHUX KHUI BBIZAIOIUXCA XUMHUKOB Mupa. Emy 6vli1a npucysxaena HoGe-
JIEBCKAA IIPEMHA 110 XUMUH 38 1909 r. K1o e sror XUMHUK?

VAN CrpanHuxk us Hoiimraara

Ou popuscsa B Tepmanuu 5 1604 r.,
ONyCTOIMTENBHEIX DEJTUTHO3HBIX BOILH. Topxl cTpascTBHRIt O Pa3opeEHOMY
OT€YUeCTBY, HEB3TOALI, 60JIE3HH — U BoT, HaKOHEIl, CYaCThe yJIbIGHYJIO0CH Ha-
CTOHYHUBOMY 1 JI0603HATEIEHOMY I0HOIIE: OH CTaJT NOMOIHUKOM HOMIITAAT-
CKOro anTexapa AiicHepa. 3a rofx paGoThI 0HOMIA HabpaJCs ONEITA M 3HAHMI
1 CMOr IOCTYIHUTH Ha pabGoTy B OZHY U3 ANTEK B Bene. Ho Tpuauatuneruss
BoiHa (1618—1648) IIpoA0IIKaNack, U MOJIOIOMY aNlTeKapio NPHIIOCE He-
peexaTts CHavana B 3aabu6ypr, 0OTOM B Kaccess, nocne atoro — s Ilapux.
Haxoxen, B 1644 r. MOJIONIOii YeJIOBEK, KOTODHIit YXe CTal aBTOPDHTETHBIM
YU€HhIM U NOJYYHJ H3BECTHOCTH KAK ONMH U3 HUCKYCHEHIIUX anTexapeii
CBOEro BpeMenu, GBL1 NPHIIAIIEH 3aHATEH A0KHOCTD YHOpaBJsomero rpag-
CKOH anreKoii B I'ucene. Mmenuo 3A€Chb eMy YIAJIOCh IONYYUTh U3 MKeJe3HOro
Kynopoca cepHyio kucaory. Ilosgaee o era HCIIONB30BATE AJIA HOJYYEHHUSA
CepHON KHCJIOTHI KBACIHI M «Geniii BUTPHOJI» — LUHKOBHIH Kymopoc. O
paspaboTan cmoco6 nosyueHns a3oTHORM KHCJIOTBI B3aMMOAeHCTBHEM cepHO
KHCJIOTEI C CEIUTPOI U BJIafieJ1 eme OAHMM BAXKHBIM CEKPETOM — CIIOCO6OM
HOJIYYEHHSA «CIOMPUTYC CAIAC» — CONAHON KHCIOTEI U3 MOBAapeHHOH comu
OpH AEHCTBHY CEPHON KHCIIOTHL. IlepecesuBinncs, B MameHbKEIH TOPOJOK

Kuruunrep 6aus AMcTepaaMa, HeyTOMHMBIii ANXHMHK-aNITeKapb NPOLOJI-
KaJI CBOM U3BICKAHMA. KTo 6BLI 3TOT XuMuK?

IERGN Anrexaps ua INTpans3yuna

Korpa Ilomepanus eme Bxoxamia B coctae IIIBeackoro KOpOJIeBCTBA,
B 1742 r. B ropogke Ultpansayus B cembe nIpeycrneBaiouero TOProsia Io-
ABHJICA Ha CBeT Manbuuk Kapa. Emy ucnmomnmnocs OATHAAUATE JeT, Korka
OTell OTJAJI er0 VIeHHKOM K SHAKOMOMY anTexapio us ['éreGopra. Yuense, mo
06BIYAsM TOrO BPeMeHH, NOIIKHO GBLIO ITUTHCA OKOJIO JECATH JeT, HO I0HO-
[Ia y2e uepes UIeCTs JIeT YCIeILIHO CAAN IK3aMeHbI 1 MOJIYYWUJI 3BaH
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n nepe6paBuIuch B CTOKI0JIBM,
M usbickaguaMm. CaMble nepBble
HOoJIy4eHMEM BHHHOH KHCJIOTH!

i (dro-

oro KaMu# (THUApoTapTpara Kaausa) U nnam»nco;;m ég)xaB

weoll) 3 HKOBOTO IMnara — (TopuAa Kaupnui. 1lep s
 on — B MaJIeHbKHI U TUXHi FOPOJOK HEINHT, Ikl

o OH mepBEIM TIOJIYYMJI IIEpMAaH-

docdopa U3 KocTel, OTKPELI

xap#. B coBepIeHCTBe OBJIajeB npodeccueit
OH IIPUCTYIHJ K CAMOCTOATEILHBIM HAYHHEL
ero HayuHble JOCTHIKEHM 6BLIA CBA3AHBI C

U3 ee COJ
POBOAOPOAHOM) H3
cHavaja B Yucany,
JIMBEIH aITEKAapPb IIPOJCIIKHI Hccnenonanﬁ:ﬂ
ragar Kajaus, paspaborasn cmocob moayde

l7
cepoBOAOPOj. KTo 3TOT XHMUK!

Y . ,
ITZREA «ChiH mBEICKOH CENbCKOH MECTHOCTH? I
= 859 r. B CTADMHHOM IIBEACKOM ropoje Vncane,

KOB
M3 JYYIIHX YYEeHH! ,
HH OH OBLJI OJHHUM

e u maTemaTuru. B 1876 r.

Ox poauica B 1
-Amrycr.
am ero CBaHTe-AB oms
0co0eHHO JIETKO eMy AaBaJloCh na;:f{el:{lfli g;;;:i s aopes Ama 1OTA iy
BCKHH ¥ . 8
JI IPMHAT B Y1cal AN
CBaHTeaﬁl;aHhI:ne CpOKa) OH cHaJjl 9K3aMeH Ha c’renﬁem: ;jel; ;:HKBepchETe
HOJII‘OIEO HAKO BIIOCJEACTBHH OH XKAJIOBAJCH, UTO O yf{eﬁbIJIO e
d’n“'cb ;1[10 ycTApeBIIMM CXeMaM: HANPUMED, «HEJ‘I’I:-;H B e e,
o Or'o CJIOBA O MeHJIeJIEeBCKOM CHCTeME, a BeJlb €X mBOHMH  Ooxuime Ao
ot T». UMK 110 06pa3oBaHMUIO, OH HpOCJIaBPIuJICH c e,
moont ;BaHKHMH M cTaj OSHHM M3 OCHOBATEJIeH HOBO o
oot Mup. BoJibllie BCerc OH 3aHUMAJICA H3yUeHHE e s .
e BxaleeRTI;OJIIfITOB B pPacTBOpax, a TaKXe uccneno:agx;x;qewoﬁ o .
e KUX peakiui. 3a paspaboTKy TeopuH 3JIEI-CTPOJIPI1903 <o e
Mn:;cemy 6eia mpucyxkaeHa HobGesneBcKas MpeMus g; o0 . e wmoc.
o 7 BIH IIBEACK
i HACTOAIIUHU «C Hoc:
IMHLIY BEeJIMKAaH, O e
AOGPTHY pcerxa 6BL1 Aymioi obuiecTsa, paciojaarai K cebe
TH»,

3HaKOMBIX. KTO GBLI 3TOT yueHbIi?

RN Antekaps H XMMHK

% 1I B. ¥3BECTEH HE TOJBKO HCCJIE-
o HeMeH;RH6PI : TITOe;;f;HEHXT(x:;Oz(.VHa ero cdery anenenﬁne 3§::1;
HOBaEKﬂMH O ao OHHoifx ero EMeHeM M TpUMEHAEMOM Kak ucn_a n'ri Hoe
ChencToo. 11 HaaBaHHe MHOYKeCTBA HEeM3BECTHBIX paHee COJieM — HM I:;R o
CpeJIC’I‘BO,oI; Ig)lf f:)‘jlyqnn aMMHaK, cyJab@aT AMMOHHUA (6 «can;eaanca:::Mcc aﬁy
vy, KOTOpH epanbHOEe yJ00peH .
T s o HCeI}II?}IJ;b?::;’R;; NBIZJII{HIIzHﬁ anTeKaphb IePBRIM Bmp;eflnn;;
Coxp AHMIACE CBEA AOHHCKIX Teaax deHos (kKapGosoBYI0 KHCIOTY . appa_
B eotmombix ATK? Itl);n OB, YCIICLIHO 3aHUMAJICA CTeRnonaPeHneM g4pmna
B ocuial oMY eIfIfIH’H;BETHOI‘O crexaa. IIpoKMBIINA Ecero Im,
s cnoc??qgl({):y;noroe cmesali AJ1A XAMHUHE ¥ XUMHYEeCKOM T€XHOJIOTrHMH.
3TOT YYeHBI

BcrmoMHHTE €ro HMA. .
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JZRER OT ramuepuHEa 10 CHEMJIBHOR KHCIOTHI

ITBeackuit XUMUK-aNTeKaphb, poauBLuuiica B 1742 ., okasaaca aBTOPOM
CTOJBKUX OTKPBITUI, UTO UX XBaTUIO GBI HA HOGDLIA AecATOK yyeHBIX. MHOrme
M3 9TUX OTKPRITHI OTHOCHJINCH K IOJYUYEHHIO U OUYHUCTKe Kucaor. B 1775 r.
OH NIPHUTOTOBUJ MBIIILAKOBYIO KHCAOTY, B 1782—1783 rr. — CHHUJIBHYIO
(uraHOBOZOPOAHYI0) KHCIOTY, B epuos ¢ 1776 no 1785 r. — mennii HaGop
OPraHNYeCKHX KHUCJIOT: MOUYEBYIO, [laBeJieBy10, MOJOYHYIO, JUMOHHYIO, A6-
JIOUHYI0, TAJJIOBYIO, 4 TAKKe IVINIepuH... ToMy e XUMUKY IPUHALJIEKUT
IIPHOPUTET OTKPBITUA XMMHUYECKHUX 3JIeMeHTOB Kuciaopoga O, xyopa Cl, dTo-
pa F, 6apua Ba, monubaera Mo, Boastdpama W. OZHAKO oAb ynopno’ro ca-

MOOTBED2KEHHOTr'0 TPyJa II0J0PBAJH 3J0POBLE ITOTO UEJOBEKA, U OH JOIKHJI
Bcero a0 44 ner. Kak ero apanu?

IEWAN Keakeckoe uzobperenue

HaBecTHO, 4TO 30J10TO pearupyeT ¢ OUAHUAOM HATPHUA B BOAHOM PACTBO-
pe B IPHUCYTCTBUU KUCJIOPOJd, IPEeBPAIAACh B IPOUYHLINA KOMILIEKC — AUIIH-
anoaypat Hatpus Na[Au(CN),]:

4Au + 8NaCN + 2H,0 + 0, = 4Na[Au(CN),] + 4NaOH

Ilocne mamenbueHNA 30JOTOHOCHYIO NOpPOAY 06pPaBGATHIBAIOT PACTBOPOM
ﬁnaznna HaTpusd, OZHOBDEMEHHO IpOoAyBasd BO3AYX, U MOJYUYAIOT PACTBOD
a[Au(CN),]. A noTom Kk 3TOMy pacTBOPY A0GABIAIOT M3GBITOK IIMHKOBOI

IIBIJIHN. HPIHK — aKTHUBHBII MeTaJna, CHJBHBIN BOCCTaHOBHTEJIb, U PeaKIIUA
2Na[Au(CN),] + Zn = Na,[Zn(CN),] + 2Aul

npo'relcae;r HoYTH MrHOBeHHO. Ocafok cMecH 30JI0TOTO IOPOIIKA B M3GhITKA
IUHKOBOH’ TBLIY IPOMBIBAIOT pas3baBiIeHHON CONAHON KUCIOTON, XUMHUYECKHU
pactBopsamolei quHK. Ocaflok, KOTOPHIH HMoJaydascA mocie CAMBaHUA pac-
TBOPa M NPOMEIBKU BOJOI, IpeAcTaBJAN coboif yucroe 30m0To. B 1844 1.

BTOT CII0CO0 U3BJIEUEHHUA 30710Ta U3 GeJHLIX PyX n306pes pycckuil MHIKeHep
Kaxk ero sBaan? .

WA Jlakmyc u3 HMoraanaun

CaMbIM NepBBIM ITOABMJICA KHCJIOTHO-OCHOGBHBIH HMHIMKATODP JAKMYC.
Jlakmyc — BogHEI HACTO JIAKMYCOBOTO JUIIAHIKA, PACTYIIETO HA CKAIAX
B HIOT‘:TIaHI[fIPI. ITOT MHAMKATOD CJAYUYaliHO OTKDPLLI B 1663 r. 3HAMEHMTHIH
AHTIMHACKUM XUMHK M QU3NK. ITOT yUeHbId U3BECTeH CBOeH KHUIo#M «Xu-
MUK-CKENITHK» ¥ 3aKOHOM (PH3UKH, KOTOPBIX OH OTKPLLI B 1676 r. ogHOBpE-
MeHHO ¢ QPaHNY3CKUM yueHBIM IaMoM Mapuorrom. Ilo3nHee HacTOeM JIaK-
Myca CTAJM NPONUTLIBATL QUILTPOBANbLHYI0 OYMAary; ee BhICYIIMBAJIM U IO-
Jy4ald TAKHM CII0CO60M MHAMKATOPHLIE «JIdKMYCOBHIe OYMa)KKHU», CHHHE
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B I[EJOYHOM M KpacHBIe B KuciIoM pacrBopax. Kak 3sann AHTIUHCKOTO
y4eHoTro?

JEIPVA IIpoToHEI U KHCJIOTHI

HaszoBUTe UMeHA XMMHUKOB, KOTOpLIE pagpaboTaiy 1 IepBLIMU IDUMEHU-
7Y IPOTOHHYIO TeOPUIO KMCJIOT B OCHOBAHMIA.

S¥IEN Krto aBTOp TepmMuHa?

KTo B3 XMMMKOB IPUAYMAJ U BIEpBbie YIOTPEGHI CIIOBO «OKHCIeHHe» 7
Yro oa3Eauao To cjoso B XVIII—XIX BB.?

IPYN BoaopoaHBIH 3JEeKTPOA H a6CcoIOTHLIA HYJIbh TeMIIEPaATYpP

Byaymuit 3HAMEHHTEI HeMeNKU#l QUMK K (PU3HKOXHUMHUK POAHUICA B
1864 r. B 3aINTATHOM ropojgke Bpusene (HbiHE OH HA3EIBAETCH Bom63ke3Ho u
HAXOOUTCA HA TeppuTopuu TOPpYHBCKOrO BOEBOACTBA B ITonsme). C geBAT-
HaIIATH 10 ABaAIATH TPeX JeT TAJaHTIMBbINA OHOIIA CMEHHII YeTEIDe YHU-
BePCHTETA, CTAPAACH KAK MOIKHO [I0JIHEee YA0BIeTBOPUTD HAKIY ananmi. O
yuusnca cHayana B Iopuxe, saTeM — B Bepaune u I'pane u, HaKkoHeIl, B
Bropn6ypre. B 1887 r. oH mpeACTaBU] U YCIEIIHO 3alUATHI IHCCEPTALNIo
«06 3IeKTPOJBMIKYIIIMX CHIAaX, BHI3BAHHBIX MArHETU3MOM B MeTaJnte-
CKHX IIJACTHHAX, Yepe3 KOTOphle IPOXOAUT TelJOBOA IOTOK». ITocse aToro
MOJIOZOI YUeHBIH CTaj] acCMCTEHTOM OJHOTO M3 BeAyIIHX PU3NKOXUMHUKOB
Esponer Buasrespma OcTBanbia u pa6oTaj BMeCTe ¢ HAM B Jetinnure. Ye-
pe3 ceMb JIeT YUYeHBlil MOJYYMJ AOJIHHOCThR npodeccopa B I'éTTUHI€HCKOM
yHHUBEPCHTETE; BIIOCTEACTBMH OH BO3TJIABUI HWucTUTYT QU3HUECKON XUMUU B
Bepauue. B aTo BpeMsa oH paspaboras TeopHIO rajbBaHUIECKOro JJIeMeHTa,
Da3BUJI CBOM UCCJIEAOBAHHUA II0 JNEKTPOXUMHUY ¥ HAUAL 3aHUMATRCH o001 IMu
Bonpocamu TepmopuHamuku. K 1906 r. oH coBepIINJ HAYYHOE OTKDBITHE,
KOTOpOE ero MpocJaBmIo: OH cHOPMYyTUPOBAT TpeTHil 3aK0H TePMOANHAMU-
KH, KOTOPHIil CBA3AH C MOHATHeM 06 aGCONIOTHOM HyJle TeMIepaTyp. JroT
yueHbIi 6bLI He TOJIBKO TEOPETHKOM, HO X yMEJIBIM usobperaresieM, KOTOPBIH
COBIAT «BOLOPONHBIH 3JIEKTPOJ», CBEHIOBBIA AKKYMYyJIATOD H aJIeKTpuue-
CKYI0 JaMIly CO CTepXKeHbKOM HaKANIMBAaHUA U3 OKCHIOB IMPKOHUA, TOpHUA
u urrpud. Kro e aTOT yueHbIH?

[P EA Hobenescknii maypear 1913 r.

Byayuuit cozgaTenb KOOPAMHANMOHHON TEOPHU — YUYeHHUA O KOMILIEKC-
HEIX CoeqMHeHHAX — poaumica B 1866 r. B ropoxe Mronya B dabaace, BO
®pannuu. On npoxnt B Iopuxe GOIBLIYIO YACTh JKU3HH, cTa] mpodecco-
pPOM YHUBEPCUTETa U [IPE3UAEHTOM [IIBefiiapcKOro XMMHUYECKOTO 00IIecTBa.
C caMoro Hayaja HayuYHOU JeATeIbHOCTH MOJIOZOM yUeHBIi ITPOABJAN CTPa-
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CTHYI0, TIOYTH PEJIMTCHO3HYI0 IpPefaHHoCcTh xuMuu. OH nmucan: «MeHA 4acTo
OXBaTBIBAET BKCTA3 NpeJ KpacoToii Moeil Hayku. YeM Jasbille s MOrpy»anch
B ee TalHHI, TeM foJiee OHA KaXKeTCsaA MHe OrPDOMHOM, BeJIH4YeCTBeHHOMH, CAMII-
KOM KDPacHuBOH AJd IPOCTOTO CMePTHOTO» . TaK UTO NOHATHO, MOYeMy OH OLLI
Tak CTPOT K cBOMUM cTyAeHTaM. OH He BRIHOCHUJ GOJITOBHH U 6e3fesIha BO Bpe-
M#A paboTHI M TG AKKYPATHOCTE M MOPALOK. HO COBPeMeHHUKH BCIIOMH-
HaJI¥ ero OTHIOABL He KaK CYXOT0 M CKYYHOTO NeJaHTa. IT0 ObLI ITUPOKOILIe-
YHAH 4YeJIOBEK, JOBOJLHO IIJIOTHOI'O CJHOXKEHHA, IMIYMHBIM U OUBJEHHEI, ¢
PE3KUMM ABHKEHUAMH M KecTUKyaAnmeii. OH 4acTO ¥ 3apasuTeIhHO CMesl-
cda. Ero maccuBHana purypa, OKyTauHaa JHIMOM HEH3MeHHOM CHraphl, JHIO ¢
6OJBINMMH NPOHUIATENBHBIMY TJIABAMH Cpasy NpHBJeKaau BHuUMaHue. OH
OBbIJI HE3ABHUCHM B CYXKICHUAX M OTAUYAJICA PEAKON CIIOCOOHOCTHIO TOBOPHTE
mpaBAy B JHIO BCAKOMY cof6eceJHUKY, He3aBHCHMO OT ero IOJOXKeHHA B 06-
mectee. ['oBopuay, uTO OH 06MafaeT «MPAMONHHEHHON MOPALOYHOCTLIO».
Kro 6511 5TOT XMIMUK?

IEWAN CuexkTpockomn

HexkoTopsle xuMuuecKHne 3J1eMeHTEl — Teluil, pyouanii, me3uii, Taanui

¥ Apyrue OblIK 00HAPYIKEHBI C MOMOII[bIO ClIeKTpocKona. Kto usobpen aToT
npubop?

IEWAYAN Ypoxenen Ilemszamca

OH pogunca B 1778 r. B ManeHbKoM ropoake Ilensance Ha 0r0-3amnaje
Anraun. O6 3TOH MEeCTHOCTH €CTh CTaApMHHAas NMorosBopra: «lOmHEIN BeTep
IIDUHOCHT TyJAa JUBHU, a CeBEeDHBI — Bo3BpalmaeT ux». OTel MaJbyHMKa
OblJI DE3YUKOM MO JepPeBy, «He YMEIOIUM CUYHUTATh NEeHLIH», U II03TOMY
CeMbs C TPYAOM CBOAMJIA KOHIBI ¢ KoHIamMu. Ero mate I'paiuma Munse 6u1aa
pueMHOH J0uephbio MecTHOro Bpaua TonkuHa. B 1794 r. mocje cMepTH OoTIIa
TOAPOCTKY IpUILIock nepeexaTh K ToHkHHY. B anTexe ToHKHHA OH BIiepBbIe
MO3HAKOMUJICA ¢ XuMueil. Yepes ueThIpe rofa OH yiKe PYKOBOAMT Jabopa-
Topueil B ITHeBMaTHueCKOM MHCTHUTYTE 0K0J0 Bpucronsa, a B 1802 r. craHo-
BuTCA mpogeccopom Koposeeckoro mHCTUTYTa B JloHZ0oHe. Yepes necATh
Jer, B 34 rozja, 3a Hay4YHBIE 3aCJYTH XHUMHUK ObLI yJOCTOEH THTyJa JOpPAA,
a B 1820 r. ero usbuparor npesuaerToM Jlougouckoro Kopoaesckoro ofire-
cTBa — AHTJIMICKOW aKaleMU ¥ HAYK. 3aCJyru ero JeiiCTBUTEeNILHO OLIIH He-
MaJBIMH: OH OTKPBUI M IOJYYHJI 3JEKTPOJU3OM METaJabl JUTHUH, HATPHIA,
KaJIui, Gapuil, Kaapnuil, Mariuil ¥ CTPOHIWI (B BHJe aMalbraMsl), BhIJe-
JuI 13 60pHOM KUCJIOTH 3JIeMEeHTAPHbLIN 60D, OTKPBLI OKCH AUa30Ta ( «Bece-
AAMIKAH ras» ), H3y4YHJ dJIEKTPOAU3 BOAEL... Ero moxopounau B BectMuHCTED-
ckoM ab6arcTBe B JIoHAOHE, T/le TOKOUTCA MPAaX BHIJAIOUIHXCA CHIHOB AHT-
auu. Kto ator xumMuk?
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PN PeakTHB MMEHH PYCCKOrO XHMMKA

On pogunca B 1873 r. ¥ cTaj ONHUM U3 CAMBIX 3HAMEHHUTHIX DYCCKHMX XH-
MuKOB. Ero HayuHEIe PaG0TH OTHOCHIUCH K OpTraHMYECKOH XHMHUM U XMMHUHU
KOMILIEKCHBIX coenuHenuii. OH ocHoBas B Ilerporpage VHCTHTYT MIATHHEI,
€O3JaJ1 O0TeYeCTBEeHHYI0 IIKOAY XHMHUKOB-HEOPTaHHMKOB, OTKDHLI <«IDaBHJO
[MKJIOB», ONHUM M3 MEPBBIX CTaJ MPUMEHATb OpraHNYecKHe DeaKTHBRl B
aHATATHYeCKOH XuMun. OH OTKDBLI DEaKTHB, HOCAIINA ero UM#A, AJd KO-
JecTBEHHOTO M KauecTBeHHOTo ompeienenus Hukens. [locue ATTATENBHOTO
390YHOTO 3HAKOMCTBA M Iepenucky ¢ Anshpenom BepHepoM 3TOT PYCCKHMHI
xuMuEK gdetom 1908 r. moexain B IIIBeitiiapuio, 4To6kI IO3HAKOMHUTLCA C Gyp;y:
mum HOGeneBCcKMM JaypeaToM. CKymo#l Ha IOXBAaJhl LIOPHXCKUH y4eHLIN
HA3BaJ KOJUJIETY CAMBIM BhIAGIOIIMMCA M TAJNAHTJIHBEIM DYCCKUM XMMHKOM.
Kak 3Bajy PyCCKOTO XMMHUKAa?

JEWTN Tparuueckasda cMepTh BeIHKOr0 XMMHKA

AroT GpaHNY3CKHHA XHMHUK He TOJBKO OTKPBLI KHCIOPOA M ONpeAeTHI
ero XMMHYeCKYIO IIPHPOAY, HO ¥ TIePBLIM HCIIOJNB30BAI JATHHCKOE HA3BAHHE
«OKCHTEeHHYM» — <«KHCJI0TO0GDa3yIOIHUM». On #an HasBaHWE U ADYTOMY
3JIeMeHTy — a30Ty. JTOT YeJIOBeK COYeTal B cebe KauecTBa 611ec'rm.uer'ouyqe-
HOTO-SHIIMKJIONeANCTa U PACYEeTIMBOro (GHHAHCHCTA, H3BECTHOTO CBOEH Jie-
ATeIBHOCTHIO B «[eHepaJbHOM OTKYIe» (aKI[MOHepHOM OfIIecTBe IIO c6opy
Hasoros). HemomMepHO BRICOKME HAJIOTH BRISHIBANH HEJOBOJBCTBO MPOCTHIX
mogneit. HeoBOMBLCTBO 1epepocsio B HACTOAIYIO HEHABUCTD, KOTOPaA BRUIN-
Jach B pacrpaBy Haj oTKymmuxamu. CeabMOro mas 1794 r. PeBonionuoH-
HBEIH TpHOYHAJ IDHUTOBODHN K cMepTHO# Ka3HU 28 JellOBEK «KaK 3a4YHMHIIH-
KOB MJIH COYYaCTHHKOB 3aroBopa, CTDEMHBIINXCA cozeillcTBOBATL yCIexy
BparoB MpaHIKHU TyTeM BRIMOTaTeJbCTE H HE3aKOHHAIX no6opos ¢ hpaHmy3-
CKOTO Hapofia». Beuepom 8 Mas IpUToBOp ObLI NPHBEIEH B HUCIONHEHHME...
HasosuTe UM#A BEJIHMKOTO YUEHOTO.

[ZRON «YecTHelmuii epeTHK»

Tombi KU3HHA 3TOTO yueHOro — ¢ 1733 mo 1804. OxH 6511 60or0CI0BOM, QH-
n0cooM ¥ XMMHUKOM, a TJIaBHOE — 3aHMMAJl OYeHb HESAaBHCHUMYIO O3UIMIO
[0 OTHOLIEHMIO K AHTJMKAHCKOI IIePKBH, [I03TOMY KHM3Hb €ro Gbija KpaHHe
6ecnoxolinoii. KpoMe BCero nmpo4ero, 3ToT «decTHeHmui epeTuK» chFaTn-
3upoBas (paHIy3CKOH DEBOJIOIIHH. Byayum ogHUM H3 gﬁpaaoBaHHenninx
nIoaeil cBoero BpeMeHH (OH 3HaJ He TOJBKO (PPAHIY3CKMM, UTAILAHCKUN H
apafCckmit, HO JaXce XalnfeHcKui fI3BIK) M BHIJAION[MMCA XMMWKOM, OH OT-
KPBLI KHCJI0POJ, MOHOOKCH/ 430Ta, MOHOOKCHA YI/Iepoa 1 JHOKCUJ CephI.
B BupMunreme, rie OH dKHJI B TOAOBIMUHY INMTypMa Bacruanmu, Ha‘{a{II/ICB TO-
HeHHA Ha TeX, KOro MoA03peBajy B COYYBCTBHH K pecny6aukaHcKoil Ppan-
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uuu. oM, 1a6opaTopus, KHUTH U PYKOIIUCH YUYEHOT0 OLLIIH COMIKEHH], 8 eMy
caMoMy IpuILIochk 6exxarsb B JIOHAOH, a TOTOM BhiexaTh B AmMepury. Tam oH
M IIPOBeJI TIOCJIEeAHUE AeCATH JeT cBoeil sxuaHu. HaszoBuTe MMsa 3TOr0 XMMHUKA.

IPIRIN Xumuueckoe oTkpeiTHe nmpodeccopa 60TaHHKH

AB0T GBI OTKPBIT HEe XMMHMKOM, 4 MOJIOALIM YYEHHEIM-00TAHHUKOM K3
Aauubypra. Kak ero ssanu?

IZWPYA OB oTKpBII KOGadbBT

IIBeackuit xuMuK ¥ MuHepayor poauiaca B Crokroabme B 1694 r. Cua-
yajia OH VIUJICA B YHHBepCcHTEeTe Y1caibl, a B 17211724 rr. coBepiieHCT-
BOBAJICH B HayKax (MJH, KaK CKasaaHu Obl CEerofHs, MOBBINIAT KBaJN(HUKAa-
nuio) B Jlefizenckom yuuBepcurere B lomnanaun. Ilocae aToro yueHrnlit cran
MOJIL30BATHCA GOJBUIMM ABTOPUTETOM U penyTanmuei KaKk XUMHK, U II09TOMY
B 1727 r. 6111 Ha3HAYEH PYKOBOAUTEIEM XuMu4ecKoit nabopaTropuu B CoBere
pyauukoB IllBenun, a ¢ 1730 r. — HavanbHUKOM KoposeBCKOr0O MOHETHOTO
gBopa. XOoTA rJIaBHOM TeMO# ero HayYHbIX U3BICKAHUH OblJIa XMMHUA MBINIbA-
K&, OH JIeTAJIbHO M3Y4YHJ M OMHCAJ TAK)Ke METOJbl MOJyIeHUA MHOTHUX Me-
TAJLIOB XU HEMETAJJOB — PTYTH, BUCMYTA, CYPbMEI, IMHKA. A B 1735 . oH
OTKPELI HOBHLH 3J1eMeHT — KobansT. KTo aToT XxMMHuK?

IZBEAN OmuGka maTpHoTa

Hemenxnit XuMHUK ¥ TeXHOJIOT, H3obperaTens criocofa CHHTE3a aMMUAKa
U3 a30Ta M BOJOPOJA, OTJHYAJICH KpaliHe PEeaKIMOHHBIMH IIOJIHUTUYECKHMH
B3rJIAZaMu. B uactHocTH, Bo uMA mobeasl 'epMaHuy OH YCHUJIEHHO IIpoNaraH-
IUPOBAJ IIPMMEHEHHE OTPABJAIONINX IrasoB B BOeHHHIX AeicTBusax IlepBoit
MUpOBOil BOMHEI. KTO 3TOT XHMHK M KaK CJI0KHUIACh ero cyanba?

1IN HNmenu Poccun

ATOT PYyCCKHM XUMHK-HEOPraHuK u dapmanenT poruics B 1796 r. B epm-
re (Teneps TapTy, ICTOHHUA) B ceMbe XyNoKHUKA ¥ noayuua uma Kapa. Ye-
TBIPEX JIeT OT POAY OH JHUIIMAJICA OTIa, a 1IecTH jeT — Marepu. He oKOHUMB
HHAKAKOH '’MMHA3MM, OH TeM He MEeHee CyMeJ CAaTh AK3aMeH Ha alTexaps B
IMetep6yprexkoii MeaMKO-XxUpPyprudecKoil axagemuu. IlozgHee oH BCcIoOMH-
HaJ: «§ OBLI caMBIM MOJOABIM 3SK3aMEHAITMOHHBIM anTekapem B Poccum,
MHe He Ob1710 eme noaeelx 21 roga». B 1821 r. o nepeexan ¢ cembeil B Ka-
3aHb, I/le CTaJ 3aBef0BaTh anTexoi. Kapay 6niy0 32 roza, B ero ceMbe POCJIO
Tpoe AeTeil, Korga OH pemns Hayath yueby B [lepnTcKoM yHHBepCHTETe.
YTo6Bl COAEPKATh CEMbIO, OH 3aHAJ JOJMKHOCTH JabopanTa. B 1835 r. on
OKOHYHJI YHUBEPCUTET, a Ueped ABA Ioja 3allUTUI JUCCEPTAIIUIO HA CTEIIeHD
maructpa punocoduu. Ou BepHyncsa B Kasaus, rae ero usbpanu npodecco-
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pOM YHHBepCHTeTa 10 Kadenpe XMMHH. 31ech OH OTKPBLLI HOBHIH XHMUYe-
cKUil 3JIeMEHT PyTeHHil, 3a UTO Hoay4uJ J[eMUTOBCKYIO IPEMUIO B 5000 py6-
seit. TTo TeM BpeMeHaM 3TO OBLTM OueHb GonbIINE AEHBIU. IIpemMusa yzadHO
mozocmena K CeMeiHOMY TODJKeCTBY — cTapiias Aioub BRIXOAWJIA 3aMYyXK.
O cBOeM OTKDHITHH XMMHUK IO3ZHee mucaj: «Bomee nesoro roga TPYAHJICHA
# Hajl 9THM [peJMETOM, HO HAKOHEI OTKPhLJI JIerKHit ¥ BepHBIA C110co6 J00bI-
BAHUSA €r0 B YUCTOM COCTOAHMHM. OTOT HOBHIA MeTall, KOTOPEIH MHOIO GBLI
Ha3BAH pyTeHMeM B 4ecThb Hamero OTeuecTBa, MPUHALTEKUT, 6e3 COMHEHHUHA,
K TeJaM BechbMa JI0G0MBITHEIM » . KTO GBLI 3TOT XMMHMK?

IZIRGA Ilyts Kk «cepebpy»

«Cepe6po» ¥3 TIMHBI (TAK HASBIBAJIU IIOHAYATY XMMUKH MeTajaude-
CKUi aJIOMHHMI) DoTpe6oBaio AN pPaspaGoTKH yzobaoro crocoba mosayde-
HUA U3 IPUPOAHOTO CHIPbA YCUJINN MHOTHMX YUEHBIX-XHMUKOB, TEXHOJIOTOB 1
uHKeHepoB. IlepeyncinTe UX NMEHA.

IEWA KomBeprep M meub

NMeHA XHUMHUKOB-TEXHOJIOTOB H METAJIYproB, usobperareseit crroco6oB
nepezeia GyryHa B CTaJb, KOTOPble IPUMEHSAIOTCH A0 CUX 10D, cTamy Hapu-
nareabHBIMU. KTO 2Ke aTH JI0Au?

VYA OnacHbIil oNBIT

B 1886 r. 3TOT (pAHIYy3CKHIl XMMHUK 3JEKTPOJH3OM ¢ropoBoAOpOAA IIO-
Ay4ua ¢rop. YUeHRIH 3HAN O paspymamux cBoiicTBax ¢propa, MO3TOMY OH
HBTOTOBUJ 3IEKTPOJIHM3ED LEeJNKOM M3 IJIATUHBI, BJTE€KTPOABI — M3 MPHAH-
eBO-ILJIATHHOBOTO CIIIaBAa, 4 YTOOBI OXJNAAMThb MBI dJIeMEHTA-He3HaKOMIA,
anexTponus Beau npu —23 °C. XuMuK 3aABUJ 06 OTKPEITHH HOBOT'O 3JI€MEH-
ra, 1 [TapriKCKaa aKafeMus HAYK HA3HAUMIIA KOMUCCHIO NI IPOBEPKU pe-
synbraroB. Ilepen HauanzoM MCILITAHUI yUYeHBIH ellle pa3 meperHaj MCXOA-
HO€ CHIphE — ILIABMKOBYIO KHCIOTY — AJfA IOBTOpHOM 0uucTKU. VI ONBIT He
MOJYYMJICA: OUeHb YMCTAfA IJIABMKOBAs KHCJIOTA HE MPOBOAWTIA JJIEKTPH-
qecKuil TOK... OAHAKO B IIOCJEAYIOLINX ONBLITAX XMMHUKY YAAIO0CH IIOKA3ATh,
4yTo H0GABIEHHE HECKOJbKHMX KDUCTAIIMKOB QTOpHZAA KANWA YBEJHHM-
BaeT IIPOBOAMMOCTb M 3JIEKTPOJIM3 UAET yCHelHO. HasoBuTe HMA 3TOr0 Xu-

MHKA.

IPIELEN O6neM MoJA H YMCIIO,
Ha3BaHHOE MMeHEeM MTAJBIHCKOr0o IpHCTa

B oxHOM MoJje J0GOro BelecTBa COAEPKUTCH OJUHAKOBOE KOJIMYECTBO
MoJeKkyJ — 6 ¢ 1023, Aro yHuBepcaabHAA IOCTOAHHAA BeTMUMHA. Ee nasniBa-
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IOT [T0 MMEeHHU YYeHOr0, KOTOPHIH BIepBbIe UCIOIb30BAN 3Ty BEIHYMHY. JTOT
ATANMbAHCKHAIT OM3MK M XMMHK, poauBmuiica B 1776 r., mo o6pasoBaHHIO
6BL7 IODHCTOM, 4 MATEMATHKY, QU3UKY M XMUMHIO M3YUHJ CAMOCTOATEILHO
M HACTOJBKO XOpOIIO, UTO NpPEnojaBaj mx B yHHBepcuTeTe. OH yCTaHOBMI
TOYHBIH COCTAB MHOTMX XHMMYECKHX BEIleCTB M OTKDLIJI 3aKOH, HOCAIIHI
ero umsa. CoriacHO 3aKOHY, HA3BAHHOMY €ro MMeHeM, B OJMHAKOBEIX O0B-
eMax Ji00BLIX Ta30B IPY OAMHAKOBBIX TEMIEPATYPE U JABAEHNH COAEDIKUTCA
OAMHAKOBOE YHCIO MOJIEKYJ. JTOT YUeHbIH BeJ NpPaBUJILHBIE M pa3MepeH-
HBIT 06pa3s Ku3HM, OH GBI OTIOM BOCHMHM AeTeli, riIybOKO Ipe3upan poc-
KOIIb ¥ OblJ PABHOAYIIEH K CBOMM 3acCIyraM M H3BecTHOCTH. Kak 3Banu 3T0-
ro yueHoro?

JEREN CrpanHnii 6orau

Bogopoz 6b11 OTKPHIT B 1766 1. anrnuiickUM XMMHUKOM, KOTOPRIA yCTa-
HOBHJI, UTO HIPH B3aMMOJEHCTBUH METAJLIOB ¢ pa3baBlIeHHBEIMH KHCJIOTaMHU
BBIeJIEeTCA HEeKHH «ropiounil Bo3Ayxs» (B Te BpeMeHa BCe ra3bi HA3HLIBANIH
«BO3ayxom»). HaGniogas ropeHre BOA0poja Ha BO3AYXe, XUMHK YCTAHOBUII,
YTO B pe3yJbTaTe MoABJAeTcsa Boga. Ito 66110 B 1782 r. Anrauniickuii ecrect-
BOHCHBITATEb, PU3UK U XUMUK, OTKPBLIBIINI BOAOPOA, BCe HayUHbIE HCCIIe-
JIOBAHUA MIPOBOANI B cOGCTBEHHO# 1ab0paTOPHH X MHOTO 3aHUMAJICA «[THEB-
MaTHuecKOil xumueil» — xmmueit raszos. Ha coBpeMEeHHMKOB 3TOT ydeHHIN
IPOM3BOAKJ OYE€Hb CTPAHHOE BIIeUaTJEHHE: I'OJIOC ero ObLI IMOX0X Ha MHUCK, &
ofpamenne ¢ JoAbMH — HepBHoe. OH Myrajicsa He3HAKOMBIX, OT CMYLIEHUS
Tepan Aap pedu... iMes mspsAAHOe COCTOAHNE, CBOMM OOraTCTBOM OH TIOYTH
He noJb3oBajica. HecMOTpA Ha Bce CBOM YUyAadecTBa, 3TOT YEJIOBEK BOIIEN B
HCTOPHIO XMMHH KaK GiecTamuil ydeHBIH-3KCcIepHMeHTaTOp. Ero uMenem
Ha3BaHaA 3HaMeHHTas Jaboparopus B KeMOGpumKcKoM yHUMBepCHTeTe B AHT-
mun. KTo ke aToT XUMHUK?

JPWON B samury mHedrH

Ceftuac Ka)xAbIll 3HaeT, YTO UCIOJB30BaHNE HE(PTH TOJIBKO AJA MOIyye-
HUSA TONJUBa Helejgecoobpasno. ¥Vixe B XIX B. XUMHKH IOHHMAIH, UTO
HedTh — OeclieHHOe ChIpbe OPraHMYeCKOTo CHHTe3a. SHAMEHHUTHIR PYCCKHUM
XHUMHUK, BO3MYIICHHBIH Ge3IyMHEIM CXKUTAHUEM OCTATKOB OT IE€PEroOHKH
HedTH, Opocus cBOI0 3HaMeHUTYI0 (pady: «Hedprs — ne Tomnmso. Tonuts
MOJKHO U aCCUTHAIUAMK» . KTO OBLIJI 3TOT XUMHK?

JVWEN Tropen TeOpHH XMMHUYECKOTO CTPOEHHSA

B 60-x rr. XIX croneTua 3TOT pyccKuil yuyeHbili padoTan B XUMHYECKO
naboparopun Kaszanckoro yuusepcuTeTa. 3a 3T0 BpeMA OH IIpoBes paj, 6iec-
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TAMMX CUHTE30B: MOJIYYUI YPOTPOIINH C6H12N 413 dopmanpaernaa 1 aMMH-
axa, BIEpBhIEe BRIAENHJ «METHJIEHHTaH» — CAXapUCTOE BEIEeCTBO coCTaBa
C6H1206. B 1861 r. pyccKkuil XMMHEK BBHICTYIMJI Ha Che3/1€ HEMEIKUX Bpauei
u ecrecTBomcnuiTaTeseir B ropoje Illmeitep ¢ AOKIAfOM «0 XPMHUYECKOM
cTpoeHnH BemecTBa». OH CKasal, 4TO «XHMUHYECKasd HATypa CJIOMKHOM Hac-
THIbI ONpeAeNAeTcs HATyPOi 3J1eMEeHTaPHBIX COCTABHBIX yacTel, KOJIH4YeCT-
BOM HX M XMMHUYecKuM crpoenreM. Kaxabii XUMHYECKHIl ATOM, BXOAAIINH
B COCTaB TeJa, IPUHNMAET yuacTHe B 00pasoBaHMH 3TOTO ITOCIEHETO 1 JeiicT-
BYyeT 3/1eCh OIIpeAe]eHHBIM KOJINYeCTBOM npuHAATeXaLel eMy XUMAUeCKOH
cuinl (CpOACTBa)». B CBA3M C 3TUM «B CMBIC/IE XHMUYECKOro CTPOEHUHA MO-
seT I KaXKJ0ro Tejla CyIIecTBOBATh TOJBKO OJHA pallMOHAJIbHAM dopmy-
71a, BRIpaXaomas 3To cTpoerre. OT XMMHUYECKOr0 CTPOCHUSA 3aBUCAT peak-
U, CIeJ0BATEeIbHO, 3HAA 3Ty 3aBUCMMOCTH M BRIDAXKAH ¢opmynoit cTpo-
eHme, MBI BEIpa)KaeM Bce Te IIPeBPAlieHNs, KOTOPhIM BEIeCTBO MOKET noJa-
BeprHyThCsA». HazoBuTe UMA XMMHUKA, KOTOPOMY TIpMHAJJIEKAT 3TU CAOBA.

IEWPA On oTkphia 6eH301

Brigatomuiics aHIMHACKHE QUMK M XUMHK, popuBmmitica B 1791 r.,
yMyApAJCS BCIOAY HaXOAUTH HOBOE. B 1825 r. oH 3aHAJCA HUCCJIEJOBaAHHIEM
SKMIKOrO OCTATKA CBETHJIBHOTO rasa. EMy yaanoch BRIJEIUTH HOBOE BellecT-
BO, B KOTOPOM Ha OJUH aTOM BOZOPOJAA IPUXOANICA OAUH aTOM yranepona. On
u3yuna pusndecKre I XUMHUYECKHne CBOHCTBA MOABMMKHON GeClIBETHOM MU -
KOCTH CO CBOEOOPAa3HBIM 3alaxXoM, KOTOPYIO OH Ha3BaJ «KapO6IOpYPOBAHHBIM
BofiopoioM». CeroHA Mbl 3Ha€M 3TO BEILECTBO MOA umMeHeM 6er30i. KTo OB11
3TOT XUMHUK?

WKW CoH B pYKY

OpuH HeMeNKUH XMMMK-OPTaHHUK JOJIO Da3MBINLIAT HAA CTPYKTypOil
Gernsoa... Kak-To pas OH y4acTBOBAJ B cyaeGHOM mpornecce B KaiecTse CBU-
merens mo yOuitcTBy opHoli rpaduHu. Ha arom mpouecce JleMOHCTPHPOBa-
70ch KAK BelecTBEHHOe JO0KA3aTeNbCTRO KOIbLO0 rpaduHy B BUJE ABYX HEpe-
[IeTEeHHBIX 3MeeK. DTH 3Meiiku Bpe3aluCh B IaMATH XMMHUKA, a HEOMNAH-
Hbie ACCOIMAIIME YyAeCHBIM 06pa3oM MOMOIJIK eMy pasrajaTh, Kak MocTpo-
eHa Molekyia GeH3oia. B oAMH M3 BeuepoB OH J0Jr0 3aHMMAICA CBONM
yueGHUKOM, CHAfA Hepel KaMHHOM. On noroM BcnomMmHam: «§l moBepHYyN
KpecJIo K KaMUHY ¥ 3aijpeMaJ. ATOMEI yriepoja 1 BOA0poaa APHHAJACH TaH-
HeBaTh IepeJ MOMMH riasaMi... [JInHHbIE HUTH O4YeHb HaCTOo cOaMKaINCh
¥ CBEpTHLIBAJINCH B TPYOKY, HAIOMUHAA ABYX ameit. Ho uto aT0? OgHa M3 HEX
BIENUIACH B COGCTBEHHBIH XBOCT, MPOAOMKAA HACMEIINBO KPYIXHUTHCA ITe-
pex MOMMHU ria3amu. § BHe3anHO gpoOyAKICA U Ha 3TOT Pa3 HPOBeJ OCTATOK
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HOYH, UTOGKl UBYUYUTH CIeACTBHe Moeil rumoresni». COH OKasajicsa B DPYKY.
HasoBHTe MUMA XMMHUKA, PasraJaBIlero, KAK MOCTPOEHA MOJIEKyJIa 6eH3014a.

[PWPYN Kuanoa niamn Gemsumam?

B 1834 r. Hauanace ucropus anwauna C,H,NH,, xorophlif moHauany

Ha3BIBAJICA «KHAaHOJI», HJIN «beH3uIaM » . K ero OTKPBITUIO IPUYACTHBI MHO-
rue xuMuKH. HasoBHUTe HX HMeHA.

IZWEH Ot ra3oBBIX 3aKOHOB 0 BO3AYIOIHOIQ IDapa

AToT BHAAIUICA QPAHIY3CKUNH XUMUK U GUBUK, npe3uaedT Ilapux-
CKOH aKafieMUM Hayk, pogunca B 1778 r. B ceMbe IPOKYpOpa HeGOJIBLIOrO
ropozxa Cen-Jleonap B rpadcerse JlumyseH. B 1800 r. on oxonuu Ilosnrex-
HUYeCKyIo mkoay B Ilapuske, rae npenofasan xumuio Kioa Beproiie (Ilo-
JATeXHUUECKAs ITKOJA — OJUH M3 CAMBIX ABTOPUTETHH X TEXHHUYECKHX YHHU-
BepcureroB Ppannun). Monosoil yueHnl# noApyxuica ¢ Bepromnne u nocie
OKOHYaHUA yuebnl ocrajcsa paGorarh ero nomomaukoM. C 1809 r. on crax
npodeccopoM xumum B IlosHMTeXHUYECKOH ITKOJNEe U NpodieccopoM PUBMKYU
B Cop6onHe. OH 6Bl IPEBOCXOAHBIM 3KCIIepHMeHTaTOpoM. EMy ynaBanuch
CHHTE3Hl BEUleCTB, HeJOCTYNHBE AJA APYTHX 3HAMEHUTHX XUMUKOB. Tak,
OH BBIAEJHJ CBOOOIHHINM GOp M3 OKCHJA, BIEPBbIE NOJYYHJ HEePOKCUJ HaT-
pHs, OTKPHLI AUIHMAH ¥ €ro raJIoreHONPOU3BOJAHHE, CHHTE3UPOBAJ PAJ CO-
eIMHEeHNI rajoreHos, cephl u docdhopa. IOHOIIECKHE HCCIeI0BaHUSA 3TOTO
YU€HOTO IPHBENH K OTKPHTHIO ABYX Fa30BBIX 3aKOHOB. IlepBhlil U3 HUX CBA-
3LIBAET 00'BEM I'a3a M ero TeMIepaTypy, a BTOPOi IIacHuT, YTO ra3bl B3aUMMO-
IeHCTBYIOT MeXAy co60it B OPOCTHX 0GBbEMHBIX OTHOmeHHAX. OH He OBLI
«KabOMHeTHEIM» VUEHBIM: ABaKAB OH COBEPIIAJ IOJEeThl Ha BO3AYLIHOM Ila-
pe C LeJbi0 U3MEPUTh TeMIIEPATYPY ¥ BIKHOCTB BO3AyXa Ha 60Ib1ICH BHCO-
Te (a 9TO OTHIOAB He 6bLIO GesomacHBIM nyremrecTsuem). O KAKOM U3 XUMU-
KOB 3/leCk pacCKa3aHo?

JEWTN IlapuxcKHii TyreHOT

9roT GpaHIy3CKUi alTeKaps ¥ Bpay, 60JIbIIOo# J06HTE b XUMHUY, IIOMO-
rasmieil eMy CO3/aBATh HOBBIE JIeKAPCTBEHHLIE CPeJCTBa, poguica B 1645 r.
B Pyane. MeMIIMHY ¥ XMMHIO OH U3Y4YHMJ, paboTas B aliTeKaX pPasHLIX ropo-
noB. Korga emy 6muyio 24 roja, OH yKe BBICTYIAJ C JIEKIUAMHE IO XMMHUM.
B 1672 r. on npuobpen anteky B [laprke ¥ OPraHN30BaJ B Heil XUMUYECKYIO
nabopaTopuo. OH GBI IYreHOTOM (IIPOTECTAHTOM), @ MX BCE ellle IIPOAOJIKA-
JIY TpeciefioBaTh KATOJMKM, XOTS IPOLIJIO IOYTH CTO JeT mnocjie Bapdoro-
MeeBCcKoil Houu. MHOrHe ero poJCTBEHHUKH ObLIYM apeCTOBAHH M Ka3HeHBHI,
a caM OH, GpocuB anTeKy u naGoparopuio, Gexxan B I'epmanuio. ITo6sl Bep-
HYTBCS, €My TIPUILIOCH IPUHATH KATOJUYECTBO, U OH BepHysca B Ilapix,
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B CBOIO pasrpoMJeHHylo anTexy. B 1675 r. 3TOT Y4YeHHI Hamucaj KHUTY
«Kypc XxuMum», rlie OH ONpeJeNasl XUMUIO KaK «HACKYCCTBO Da3JieNfaTh pPas-
JIUUHBIE BEIIeCcTBa, KOTOPHlE HAXOASATCA B CMECH». A K cMecsIM OH OTHOCHJ
MUHEDPAJIBI, PACTEHUA U MHUBOTHBIX. AJTXVMUIO OH HASHIBAT «HCKYCCTBOM Gea
yMeHusi». ITO GBI BCEro TpeTuil yueOHUK [10 XMMHUH, HANIUCAHHBIN K TOMY
spemenu o ®paniuu. JI0GONBITHBI MPEACTABICHIA YYEHOI'0 O CTPOEHUH Be-
mecTs. OH CUMTAT, UTO «YACTHIBI KUCJIOT UMEKOT ocobble OTPOCTKH, BpoJe
CIIMII, KOTOPbIe IIPOHKKAIOT B IOPBI ATOMOB METAJIOB X TEM CaMBIM B3aUMO-
IeWCTBYIOT C HUMM, IIePeBOJA UX B PACTBOD». Kax 3Basu 3TOro GppaHiyscKo-

ro XuUMHKa?

IPW YA Bcenpimnka napos

HeMenxuil XHMUK ¥ METALIYPT, C KOTOPHIM IIPOUB0OMIET 3TOT cayuai,
poauncs B Bepnune B 1 709 r. ITocne yueOnl B YHUBEPCUTETE U TopHoi1 arkaje-
MHUH CJIY’KHJ B allTeKe KOPOJIEBCKOro ABOPA B Bepaune. OH HccIefoBal CO-
cTaB MHOTHX cojeil ¥ MUHepaJoB, OJHUM U3
[epBHIX OPHUMEHHNT B paboTe MUKPOCKOI, C IO-
MOILIBI0 KOTOPOTO OOHADYXUI B caxapHoOil CBe-
Kie caxap. B 1749 r. oH BOepBbI€ DOJYIUI My-
DaBBMHYIO KHCJIOTY H, KOPjJa HCCIefoBas €€
CcBOMCTBA, CIyUaiiHO 0GHAPYKUI CIIOCOGHOCTD €€
IapoB BCIIEIXMBATh Ha BO3AYXE. Takas BCIBIIIKA
npousomyia BHe3amHo B JaGoparopuu, Kor/ia
yueHBI#, HAUErO He NOJ03peBasd, Harpesas My-
paBBHHYIO KHCJIOTY IIPH TeMIepaType KUIeHns.
KT0 6BL1 3TOT XUMUK?

Boganoi ;
XONOAUIBHUK -

JEFWEE I'nasHBIE JeTAJH IJs NeperoHKn

Kro nzobperaTens rNIaBHBIX COCTABHHIX Hac-
Telt COBPEMEHHON XMMHYECKOH MeperoHHoi yc- L
TAHOBKU — KOJOBI C OTPOCTKOM M BOAAHOTO XO0-  Pyc. 24. Tlocysa ans
noxuabHUKA (puc. 24)? MeperoHKu

JPWTEN i npoMBIBKH ra3oB

IlornoTUTeIbHEIE CKIAHKHA Das3HBIX KOHQUTrypauuil UCIONb3YIOTCA LA
OUMCTKY T'a30B OT IpUMeceil IyTeM NPONYCKAaHUA deped KUAKHNEe NN TBEp-
xele moraotuteay. KTo nepsriil npeisiosK I HCIOIb30BATE TaKHe COCYABI?

—_

«CopaacTsie» CKIASHKH

JIByX- M TPEXTOPJBIEe CKIAHKH, noxanyi, CaMele «3acTy’KeHHbIe» U3
npOMBIBHBIX CKJIAHOK JAJIA 06pa60TKn raszoB U A npOBeILeHnﬂ peaRLlPIPI
MeX/1y TBEPABIMHE K KUJKHMHU BElIeCTBAMH. Kto ux usobperaTenn?
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IERIW Camoe GnicTpoe puabTpOBaHME

XUMWUKK 3HAKT, HACKOJILKO (PHILTPOBAHHE TOJ] BAKYYMOM OBICTpEE H
ynobuee, yem o6srunoe. Koro cinegyer 61arogaputs 3a n3obpeTeHne 060pyRo-
BaHuA (pHc. 25) ang takoro GunbTpoBanMa?

14.52. by 100N

9TOT Bpay M XHMHK CUHTAJ ce0A YyIeHHKOM 3HaMEHMTOr0 ApeBHepHuM-
CKOr0O Bpaua, MMeBIero HempepeKaeMblii MeauIuHCKU apropureT. OH Hc-
xonecus Bcio EBpony n HeckonbKko cTpaH Asul. Beroay oB u3ydan cnoco6nl
BpaueBAHUA ¥ MPHUTOTOBJEHHA JeKapcTB. B 1527 r. on nocenmica B lIBeH-
napcKoM ropofie Basesne u noaydIun ZoaKHOCTb TOPOJCKOr0 Bpaya U npodec-
copa MeJUIMHRI B MECTHOM YHUBepcuTeTe. OH GBI peopMaTOpOM alXUMHUH
M BIEpBhHIE CTAJ NPHMEHATb B KAUECTBe JIeKApPCTB COEAMHEHWS DTYTH,
MBINILAKA, CBUHIIA, MEAH M APYTHX METAJJIOB U HEMETAJJIOB NMPH YCIOBHH
CTPOTOro X AO3MPOBAHHA. «Bce ecTh A7, ¥ HUYTO He JIHIIEHO ANOBUTOCTH.
OnHa TOJNBKO 032 fejaeT A7 JeKAPCTBOM», — yuui oH. CBOIO feATeJbHOCTh
OH HAuaJ C TOTO, YTO PEKOMEHJOBAJ C3Keub Ha IIJIOLAJH BCe KHHUTH Bpaydei
IPEBHOCTH, UTO M CAeJaJH CTYyJeHTHl IO BeceJble BO3TJIachl. 3aT€M OH BBEJ
mrpadHble CAHKIIMH IIPOTHUB ANTEKApel, HOTUYIOMHAX GONLHEIX He JIEKapCT-
BaMU, a <«BoOHIoOuYeil moxyse6Koii». ITH aKIMU BHI3BAIM BO3MYIIeHHE TODOJA-
CKUX BJlacTeil, Bpaueii M anTexapeii. Bpau u xuMuk noxmpaaer Basenb u
HOieT IPUCTAHUINA B TIIYXHX MOCENKaX AJbI, Tie JeUuT OeJHAKOR U CO3/a-
eT OJJHY M3 JyYIUX CBOUX KHUT — «Benuxoe BpaueBanme pan». B 1541 r.,
M3My4YeHHBLIH CKHTAHMAMM, OH OIPHHHMAET NpHUTJamenne 3albl0yprcKkoro
apXHelnCcKomna MOCeJUThCA B 3TOM Iopoze, HO YKHTh €My OCTAJIOCH HeJOJITO.
B oM ke roay B Bo3pacTe 48 yeT 3TOT OAMHOKHI M HUIIUH YeJIOBEK yMep Ha
nocrosgoM asope. Kak ero agann?

daphopoBkie BOPORKY
JJ1s1 BAKYYMHOTO
¢burALTPOBAHNA ;

ToncrocTeRAasA Koaba
IJIA BAKYYMHOTO
¢GuUApTPOBAHAA

Puc. 25. AnnapaTypa o5 BAKYYMHOrO (pUIALTPOBAHUA
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14.53. PRIV Se @S Tdda: T i

OH nep-
BHIM
Anr- nosy- Ero umenem
- R BmecTe Ha3BaH Ane-
dnement cKui Hat- ¢ Paneem 3/IeMEeHT MeHT
«antu- roc- puu, OH OTKPBLI romep 64 HOMEp
MOHHHU» no- Ka- aprou U3 ceMeicTra 90
IuH i 1 JTaHTAHOUJOB
Apyrue
MeTast-
JIBI
Anxu- K
- HCIOTHO-
mMuHec O OTKpbII OH OTKpBLI OH MOTOMHUI 2 "
xun aoMu- repMaHui «TUTABHK» OCHOBHBIU
3HAK Hui p yKasaTe/b
mesnesa
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OTBETHI K IIABE 14

14.1. Muxanx Bacunbesnu Jlomorocos (1711—1765).
14.2. Mmurpuit UBanosuu Menpenees (1834—1907).
14.3. Uoranu Bonbdraur Jébepesinep (1780—1849).
14.4. Tepman Usanosuu I'ecc (1802—1850).

14.5. I0ctyc JIu6ux (1803—1873).

14.6. ®puapux Bénep (1800—1882).

14.7. Anexcauzap Muxaitnosuu Byriepos (1828 —1886).
14.8. Knox JIyu Bepronne (1748—1822).

14.9. Nénc Axo6 Bepuenuyc (1779—1848).

14.10. Ixou Janwton (1766—1844).

14.11. Mapusa Cxaonosckas-Kiopu (1867—1934) u Ilrep Kiopu
(1859—19086).

14.12. Imurpuit Usanosuu Meraeneer (1834—1907).
14.13. Tosuit Eroposuu Jlosui (1757—1804).

14.14. Bunsrensm @puapux OctBansg (1853—1932).
14.15. Uorauu Pyzonsd I'naybep (1604—1670).
14.16. Kapa Buasrensm Ileexne (1742—1786).

14.17. Cante Apryct Appennyc (1859—1927).
14.18. Uorauu Pynonsd I'nayGep (1604—1670).
14.19. Kapa Buasrennm Ileene (1742—1786).

14.20. Kusss Ilerp Pomanosuu Barparuox (1818—1876), nineMAHHUK
3HAMEHHUTOTO0 POCCHIICKOr0 MOIKOBOALA, repos BoHHEI 1812 r.

14.21. PobepT Boiine (1627—1691).

14.22. Noxaunec Huxonayc Bpéncren (1879—1947) — naTcruit pusn-
KOXMMHK, UCCIef0BATE/LE BOAHRIX U HEBOAHREIX PACTBOPOB KHUCJIOT M OCHOBA-
uuii. OH TaKKe U3y4aJ KOJJIOHUAHEIE PACTBOPEI ¥ PAZMOAKTHUBHEIE U30TOIIH,
38KOHOMEPHOCTH KaTaJNTHuecKoro aeiicTBusa kuciaor. Tomac Maprun Jlo-
ypu (1874—1936) — auramiicknil XUMHUK, aBTOP PabOT 10 TEOPUM BOAHBIX U
HEBOAHBIX PACTBOPOB KHUCJOT M OCHOBaHMH. OH NepBLHIM BBeJ IIPOTOHHYIO
TEOpHIO B y4eOHBIM KypC HEOPraHWYeCKOH XUMUM, U3AAHHBIA UM B Jloupoue
B 1931 r. OTa kHHUTA ORLJIA M3/IaHA HA PYCCKOM fA3hIKe B 1935 r.

14.23. V c10B «OKUCJIEHNEe» ¥ «KHCJOTa» He CAYYAWHO OJUH U TOT Ke
KOpeHb: AnA xuMUKOB XVIII—XIX BB. 002 aTé TepMUHA OHIIM HEPA3PHIBHO
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cBasanbsl. OAHAKO II03)Ke BBIACHUJIOCH, YTO Be-
[[eCTBa MOT'YT GBITH OKVCJIEHEI He TOJNBKO KHC-
JIOPOOM, & KHCJOTHI MOryT OmTh M Geckuc-
mopoaukiMu. CyIDHOCTE IIpoUecca TOpPeHus
LOJNrO OocCTaBajlach HepaarasaHHo#. I'ocmoa-
creoBaBuIasa B XVIII 8. Teopuda «(aorucToHa»
MIPUIINCHIBAJIA CIIOCOOHOCTL BELIECTB TOPeTh
HAJIMYUIO B HUX «OTHEHHOM MaTepuu». OKOH-
yaTeNbHBIH BHIBOJ O 6eCIoJIe3HOCTH TeOopUH
diorncToHa cenan GpaHIy3CKUH XUMUK AH-
ryan Jlopan JlaByasbe, KOTOPRI# yTBEpKAAT,
4YTO AJIA FOPEHHUA HEOOXOAMMEI TOJNBKO «KHU3-
HEeHHBIH BO3AYX» (KHCJIODOJA) B TeJIo, KOTOpoe
ropur. B 1783 r. JlaByasbe mucan, 4T0 «KHC-
JIOPOJK, COEANHEHHKIH ¢ cepo, ofpasyer Kymo-
POCHYIO KHCJIOTY, C CEIUTPAHBIM BO3AYXOM — CETUTPAHYIO KUCIOTY, € doc-
dopom — GocPopHYIO KHCJIOTY, C yriaeM — CBA3BIBAIOIHIICA BO3AYX, UIH
YrOABHYI0 KHCJIOTY...» Takum o0pa3oM, XUMHYECKHM TEPMUHAM «OKHCIe-
HUEe» B «OKUCINTeIbHO-BOCCTAHOBUTENLHBIN IIPOLecC» yiKe Gosbille ABYXCOT
JIeT, a uX IIUPOKOe PACTIPOCTPAHEHHE — OJlHA U3 3aciyr JlaByasne.

14.24. Bansrep ®puapux I'epman Hepuer (1864—1941).
14.25. Ansdpen Bepuep (1866—1919).

14.26. PoGepr Bunerensm Bynsen (1811—1899), mpogeccop XuUMHN
TeiinensGeprcxoro yausepcurera (lepmanusd), sMecTe ¢ QPU3UKOM T'ycraBoMm
Kupxrogom (1824 —1887) usobpesn HOBLIK pUGOpP — CIIEKTPOCKOI (puc. 26).
Ipu6op COCTOAN U3 AePEBAHHOH CHTapHOM KOpOBKM, CTEKJIAHHON NMPHU3MEI
B BHJ€ KJIMHA M ABYX IIOJOBHHOK IIOA30PHOM TPYOHI € BHITYKJIEIMH JINH3AMH.

14.27. T'emdpu Maeu (1778—1829).

14.28. Jles Anexcaunposud Uyraes (1873—1922).
14.29. Arryan Jlopan Jlasyasbe (1743—1794).
14.30. Mxo3ed ITpuctau (1733—1804).

14.31. Asot orkpsun Januans Pesepdopa B 1772 r. Yuacs B dgunbypre
B yHuBepcuTeTe, Pesephopa yBIeKcA XuMUelt. ¥ IaIuB KHCIOPOA N3 BO3AYXA
(ans 3TOTO MOA CTEKAAHHBIM KoJmak (hlia IMOCTABJEHA rOpALIad cBeua), a
IIOTOM OCBOBGOAMBIINCH OT AuOokcuaa yriaepojga CO, ¢ MOMOINBIO PacTBODA
ruapokcuzna Harpusa NaOH, on o6Hapy KU, YTO B OCTABIIEMCHA «yAYNLIHBOM
BO37yXe» (a aTO 1 GBLI a30T) racHeT OTOHb CBEYM M 3a/IbIXAETCSA MOAOIBITHAA
muimb. Pesepdopa (1749—1819) BrocneACTBUH CTAT IIPOdeccopoM foTaHun-
KM, HO BOILIEJ B MCTOPUIO HAYKH KAK XMMHUK 38 CBOIO IOHOIIECKYIO paGorty.

14.32. Teopr Bpauar (1694—1768).

3puTenbHBIE

CrekJAHHEIE
TIPU3MEL

Puc. 26. CrieKTpOCKOII
Bynsena n Kupxroga

[naga 14. Beauxue umena: meopubt Xumu4eckol HayKu 287




14.33. Hemenxve XUMHKH, pa3spaboTYMKH NPOMBIIIIEHHOro crocoba
CHHTe3a aMMHaKa U3 Bojopona u asora ®puu I'abep (1868—1934) u Kapa
Bom (1874—1940) oxas3alH CBOEMY OTeYeCTBY OTDOMHYIO YCIYry: XOpOLIO
passuTas B 'epMaHHM XHMHYeCKasa IPOMBIILIEHHOCTh MOIJIA H3 aMMHaKa
NOJAY4aTE A30THYIO KHCJIOTY ¥ APYrHe COeJUHEeHHA A30Ta — OT JIEKAapCTB [I0
B3PBLIBUATHIX BelmecTs. ['epManusa, GIOKHpOBaHHAA BOHCKAMH IPDOTHBHUKOB,
6e3 aMMHAYHOI'O IIPOHM3BOACTBA He CMOIJa OBl CTOJIBKO BPEMEHH «IIpojiep-
saThcsA» B [IepBoif MupoBoit BoiiHe. I'aGep GBI « HCTUHHBIM IATPHOTOM» Be-
JHKO# I'epMaHuH, TOTOBLIM pajgH Hee 3a0BITEH JaXke NPHUHIIMIBI FyMaHHU3Ma,
KOTOPBIMH IIPHHATO PYKOBOJCTBOBATHCSA B MMpe Hayku. HuueMm Gosee HeJh-
3 OO'BACHUTE €ro aKTHBHbIE PEKOMEHJAUHH IIPHMEHATH B BOEHHBIX AeHCT-
BHAX 6oeBHIe OTPABAAIOIHE BernecTBa. OJHAKO Nocje NMPUXoJa K BJIaCTH Ha-
nucToB I'abep M3-3a CBOEro «HeapHHCKOro» IPOMCXOMAEHUA MOABEPrcA ro-
HEeHUAM 1 OBLJ BEIHYXKAH OCTaBUTE Hay4YHylo pabory. OH yMep Ha uyxbune,
a HeMeI[KHe ra3eThl He HanevyaTaJH 0 €ro KOHYHHE HH OAHOI CTPOYKH.

14.34. Kapa Kapaosuu Knayc (1796—1864).

14.35. Merannnuecknii amIOMHHHI HepBEIM BhIAeaua B 1825 r. mar-
cxnit puank Xauc Kpucruan 9peres (1777—1851), usBecTHBII TaK¥kKe CBOH-
MHu paboraMu B 06JacTH 3jJeKTpoMarHerusma. lIpomycTuB rasoo6pasHbIH
XJIOp Yepe3 CJIOH pacKaJleHHOTO OKCHAA ANIOMHHHA, CMEIIaHHOTO C yIJem,
O9pcTel BHIASANA XJOPHA amioMuHud 0e3 MajdeHIINX ciaegoB Baart. YTobnl
BOCCTAHOBHTH METAJINYECKHI AJIOMHHHIE, JpcTeay moHazobunaock o6pabo-
taTh AlCl; amanbramoit kanusa (KUAKUM CIIABOM KaJIHA CO PTYTBIO). Yepes
IBa rojga HeMelKHH xuMuK Ppuapux Bénep ycoBepiiieHcTBOBAJ METOM OJY-
YeHHA AJIOMHHHUA, 3aMEHHB aMAJILIAMY METAJIINYECKHM KaJlHeM. JJIEeKTPO-
JIUTHYeCKHI croco6 monydenud anoMuuansa yepes 30 set paspaboTasin Hes3a-
BHCHMO IpyT OT apyra PobGepr Buiabreatm Bynaer B lepmanmun m AHpH
Ceur-Knep Hesuaas Bo ®panuun. Ha BcemuprOit BeicTaBke 1855 r. B Ilapn-
e TEeMOHCTDPHPOBAJICA CAHTOK OYeHb JOPOTOro AJIOMHHHA — «cepebpa Ha
IJIHHBI», TIOJY9EHHOTO 3JeKTpoan3oM. B maccoBom Macmtabe adiOMHHUH
CTAJIH HoJydaTh nocae 1886 r., 6narogapsa yeminuam Yapassa Xoana (CILA)
u IToaa Apy (Ppannusn).

14.36. CoBpeMeHHEIe CIIOCOOBI M ArperaThl AJA HOJYyYEHHS CTATH GhLIM
n306peTeHnl GoJbllle COTHH JEeT Ha3afA, BO Bropoi monoBmHe XIX B. aHIIN-
ya"Hamu 'eapu Beccemepom m Cuaum Tomacom, a Takke dpaniyzom IIbepom
Maprenom. Ito 661K KOoHBepTep Beccemepa — TomMaca 1 MapTeHOBCKAA MeYb.

14.37. Aupu Myaccan (1852—1907).

14.38. Ameneo Aporaapo (1776—1856).

14.39. T'enpu Kasengumn (1731—1810).

14.40. Amurpuit UBanosnu Menzaesees (1834—1907).
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14.41. Anexcannp Muxaiinosuu Bytrepos (1828—1886).
14.42. Maiixn Papagneii (1791—1867).
14.43. ®puapux Asrycr Kexyze (1829—1896).

14.44. B 1834 r. nemenkuii xuMuk-oprannk dpuaanb depaunaug PyuH-
re (1794—1867) Hales aHMJIMH B IPOAYKTaX IeperoHKn KaMeHHOYT'OJIBEHOH
CMOJIBI ¥ HA3BaJ ero «kmanoi». B 1840 r., B geJIMB 3TO BEIECTBO NPH pa3-
noxennu uHAuro, ¥ommit ®egoposuu Ppumme (1808—1871), B To Bpema
paGorasuruit xumuxoM Ha IlerepGyprckom 3aBojie HCKYCCTBEHHBIX MHHe-
pANBHBIX BOJ, HA3BAJ €T0 AHHIHHOM. B 1841 r. 3T0 BemiecTBO NOJYYNJ 4 Ha-
sBan Genampamom Huxomait HukonaeBnu 3MHHH (1812—1880) npu BOCCTA-
HOBJIEHMM HHUTPODeH307a cepoBogoposoM. Uepes [Ba rosa HeMEUKHH Xu-
MuK-opranuk Asryct Buisrensm 'opman (1818—1892), n03HaAKOMMUBIINCH
co cnocobom BMHMHA, YCTAHOBHJI, YTO BCe IIepeUHCIEeHHBIe 3/leCh COoeqnHe-
HHA — OAHO U TO e BellecTsBo.

14.45. ¥ ozed JIyu Teii-Jlioccak (1778 —1850).

14.46. Huxoua Jlemepu (1645—1715).

14.47. Auapeac Curusmyss Maprrpad (1709—1782).

14.48. ®panuysckuit xumuk Mlapas Axonsd Biopr (181 7—1884) n3o-

- 6pes1 KOGy C OTPOCTKOM, CIYKAIMylO IJIf OYMCTKH BemecTB MepPeroHKo.

Hemenxuit xumux I0ctyc JIu6ux (1803—1873) usobpen XOJIOXUIBHUK C BO-
asHoi pybamKoi, 6Ges KoOToporo He 06X0ANTCA CErOAHA HA O/{HA XHUMHUIeCKad

aaboparopud.

14.49. XUMUKH CerofHs IINPOKO NPHUMEHAIOT B IOBCEIHEBHON IIPAKTH-
Ke IOTJIOTHTeIbHBIEe COCYIBl I ITPOMBIBHBIE CKJISAHKH (puc. 27), HasBaHHbIE

—*m "
Braxserii || Cyxoit
ra3 ras

Cyxoit
ras

Brnaxarit
ras

BaaxHuri
ras

CknfaBKa
JApekcens

CKIAHKH
TuigeHko

Puc. 27. ITornoTATeAbHEBIE CKISHKHA
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UMeHEeM HX co3faTeleil — HeMeIKoro XHMHKA
u dusnogora Imuns [Ipexcens (1843—1897)
H PYCCKOI'0O XUMHKa-opraiuka Bauyecsiasa Es-
renneBuya Tuinenko (1861 —1941).

14.50. [IByropsble u TpeXropJble CKJISH-
KH JJIA IPOBeREHUS PeaKuuii, TPOMEIBKH Ta-
30R U JUiA ApPYrux uenei (puc. 28) — usobpe-
TeHHe UTATBAHCKOro XUMHKa AHxkeno Cario-
o (1734—1800) u ero HemeLKOro KoJuIeru
IIntepa Bynsda (1727—1803).

14.51. NaobperaTenu ycTaHOBKH AJIA Ba-
KYYMHOro GHJIBTPORAHIA — HEMEI[KIe XHMHU-
kH Pobeptr Bynaen (1811 —1899), urum ume-
HeM Ha3BaHa TOJICTOCTEHHAA Kojba ¢ Ty6ycom,
u Iayapx BioxHep (1860—1917), npenioxus-
wuit GaphopoByI0 BOPOHKY € OTBEPCTHAMH
AJig cToka GUILTpAaTA.

14.52. ITapauensc — ®@ununn Aypen Te-
odbpact Bombact ¢ou Torenxeiim (1493—
1541).

14.53. OTBeTnl K JHHEWHOMY KPOCCBOP-
ay: cypema; Mapc; cap; 3pcren; ssu; Bunk-
Jep; Pamaaii; aficGepr; Tafosns; MHAUKATOD;
TOpHIi.

HKuaknit
peareHT

Teepauiii  I'asoo6GpasHerit
peareHTt TIPOAYKT

Puc. 28. Cknssuku
Camrono — Bynnpa
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Taaea 15

DKCITOHATHI XUMUYECKOI'O MY3EA

HekoTophle ONBITHI HACTONBKO YAMBUTENbHEI, ITO PACCKA3aM XMMHKOB O
HUX He BEPST, OKa He y6efATCA BOOUUIO B IPABOTE CKA3AHHOrO. B cymHOC-
TH, M06Ele XMMUYIECKHe NPeBpammeHus BEIMeCTB BCErfa NopaxarT BOOOpa-
sxerne. Ho U cpeau HUX €CTh YeMITHOHEI IO HeoBRTHOCTH, JOCTOMHBIE KCIIO-
HATEI XUMHYECKOro My3es.

Hckpamuecs KPHCTAILIBI

Kak 1IOBEpHUTh TOMY, YTO BEINECTBO NPU KPUCTAIIM3ALUA U3 BOXHOTO
pacTBopa BEIAENAET [OJ BOAOH CHOM HCKP? Ho mompo6yiite cmemats 108 r
cynedara wamua K,SO, u 100 r pexkaruzapaTa cyiandaTa HATPHA

Na,SO, 10H,0 (rnay6epoBoit conu) U KO6ABUTH NOPUMAMHU NPHU TTOMEIIIH-

BAHUM HEMHOTO ropsdeil AMCTHILTMPOBAHHON MM KHIAYEeHOH BOABI, MOKA
BCe KPHCTA/ILI He pacTBOpATcA. PacTBOp OCTaBbTeé B TEMHOTe, qTOGEI
OpH OXJAXKAEHHHM Hadalach KPHUCTANTU3ALAA nBOitHOM coJml cocTraBsa
Na2804-2K2804-10H20. Kax TOJBLKO HAYHYT BHIAEIATHCA KPHCTAJIHI,
pacTBop 6ymer MCKpUThesa: mpu 60 °C cnabo, a 10 Mepe OXJAKJICHHUA BCE
cHIbHee U cHIbHee. Korjga KpucTaJioB BEINIAZET MHOIO, BBl YBUAUTE eI
CHON HCKDP.

CBeuenue ¥ 06pa30BaHME UCKDP BEI3BAHO T€M, YTO NPU KPHCTALIN3AIMA
IBOMAOH COMM, KOTOPAA MOIYyYaEeTCH N0 peaKnnu

2K,S0, + Na,SO, + 10H,0 = Na,S0, - 2K,S80, - 10H,0,

BRIZENASETCA MHOrO 9HEPruH, HOUYTH IOJHOCTHIO npespalnaiomesicsa B CBe-
TORYIO.
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Opan>KeBblii cBeT

IToaBnenue 3TOr0 YAUBUTEIBHOIO CBEUEHUA TAKIKE BRISBAHO IOYTH IIOJI-
HBIM IpeBpAallfeHneM 9HePriy XUMUYECKOH peaKIiuu B cBeTOBY10. UTO6H! ero
Habm04aTe, IPUJIABAIOT K HACKII[EHHOMY BOAHOMY DACTBOPY I'MAPOXHHOHA
CgH,(OH), 10—15% -Hu1ii pacTBOp KapboHaTa Kaaus K,CO3, popmanun —
BoAHLIA pacTBop dopmansiaeruga HCHO u nepruaposs — KOHIEHTPUPOBaH-
HBEIIf PACTBOP NIEPOKCHAA BOAOPOAA H,0,. Cpeuenue »KuaxocTu Jyulle Ha-

6a107aTh B TEMHOTE.

IIpuunna BBIfeEHNUS CBEeTA — OKHUCIMTENbHO-BOCCTAHOBUTEJLHEIE De-
aknuu npespaiienus ruapoxusona C.H, (OH), B xunon (CzH,)O0,, a dop-
mansaernga HCHO — B mypaepunyio kucaory HCOOH:

CgH,(OH), + H,0, = (C;H,)0, + 2H,0
HCHO + H,0, = HCOOH + H,0
OIoHOBpeMEeHHO IPOTEKAaeT peaKIusd HeATPAJTM3aluy MYPaBbUHOH KuC-

JIOTHI KapOoHATOM Kaius ¢ o6padoBaHueM colu — dopmuara kanua HCOOK
1 BhlJleleHHeM AuoKcHuAa yriaepopa CO, (yriekucioro rasa), mosToMy pac-

TBOPD BCIIEHNBAETCHA:
2HCOOH + K,C0, = 2HCOOK + C0,T + H,0

294 Yacte 2. 3AHHMATEJBHBIE OITBITH]

Tnasa 15. Dxcnonamst XuMu4eckozo my3ses

295




KpacHriii ocagok 6esoro Bemecrsa

Cyabdar 6apua BaSO 4 — THAMeNnlid Geslblif IOPOIIOK, MAJOPACTBODH-
MBI# B Bojie. ITO M3BECTHO BCEM XMMHKAM, TAKHM OH M OIMCAH BO BCEX copa-
BOYHHKaX U KHHrax mo XUMuu. Ho BOT BeI B3siM pacTBOD 6ecuBeTHOTO CYIh-
dbara xanua K,S0 4 ¥ TPHIMIN K HeMY (QHOJIETOBEIH DacTBOD IEepMAHTAHATA
kanua KMnO 4» 8 3aTeM 106aBUIIN K CMecH GeCOBeTHLIH PacTBOD XJI0puaa 6a-
pus BaCl,. K ceoeMy yauBnenuio, Bh 06HADYMUTE, YTO BEIDA 0CaJIOK...
KpacrHoro neera. Ho Benp mosyyaeMelii mo peaxiiuu

BaCl, + K,S0, = BaSO, + 2KCl

cyibdat 6apus BaSO 4 JOJI3KeH OBITE YncTo-6enbIiM! IIPOMBIBKA KPACHOTO OCA(-
Ka V1A yAaJeHus IPHMeCcH IIePMAHIaHATA KATHA He A8eT HHKAKOTO pe3y/IbTa-
Ta, OH OCTAETCA KPACHRIM. A MOXeT 6rITh, 06pa30oBajcsa mepMaHraHaT 6apus
Ba(MnO,),? Ho aTa coJb XOpOIIO PACTBOPHMA M HE MOXeT BEIIETUTHCA B pe-
ayJsTare 06MeHHOI peakumnu. K ToMy e ee KPUCTAJLILI HMEIOT YepPHBIH I[BeT.

Yro »xe npousonuro? Kpacuniit ocafox mpeacTaBiser coboil He YHCTLHIR
cyabpar 6apusa, a TBepAslil pacTBOp KMnO, & BaSO,. 9ro smauur, uro B
KPHCTAJTMYeCKOii pelneTke cyiabdaTa 6apus 4acTs cyandar-HOHOB SOi‘ 3a-
MelrieHa nepManranar-uoHaMua MnOj. flcro, uTo Takoit ocanok He obecuse-
THTCA Aa*Ke HPH caMO# TIaTeJIbHON IPOMEIBKE BOAOH.
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I'po3a B crakane

«'poM» U «MOJHHUA» B cTakaHe BoAn? OKa3bIBaeTcs, GhIBaeT  Taxoe!

Crauajna B3BeckTe 5—6 r 6pomara kamua KBrOg; u 5—6 r auruapara
xuopuga 6apus BaCl, - 2H,0 u pacTBopuTe 3TH fecoBeTHBIE KpUCTAINYE-
CKHe BemiecTBa Opy HarpesaHud B 100 I JHCTHVIMPOBAHHOM BOAHI, 4 IIOTOM
cMermaiiTe HoJdyYeHHEIE pacTBOpHL. IIpH oXJaMAeHHu CMECH BHIIAeT 0CAf0K
MaJIopacTBOPMMOTro Ha xoJony 6pomata 6apusa Ba(BrO,),:

2KBrO, + BaCl, = Ba(BrO,),| + 2KCl

OTduILTPYHTe BRINABINNIA GeCIBETHRIH 0C4JI0K KPHUCTAJIIOB Ba(Br0§)2 H
mnpoMoiite ero 2—3 pasa HeGoabmuMu (5—10 M) HOPOHAMY XOJOAHOH BO-
Abl. 3aTeM BHICYINIMTE MPOMBITHIA ocafoK Ha Bosayxe. ITocme aToro 2 r moay-
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uyenHoro Ba(BrQ,), pactsopute B 50 Ma KunAme# Boanl ¥ NpodUIBTpYiiTe
elle rOpAYU# pacTBop.

CrakaH ¢ PUIBTPATOM MOCTABbTE oxJaxkaareca g0 40—45 °C. 3ro ayu-
Ie BCero chesaTh Ha BOJAsAHOH 6aHe, HarpeToil 4O TAKOH 3Ke TeMIepaTypHI.
Temnepatrypy 6aHU IpoBepsAiiTe TEDMOMETPOM H, €CJIH OHA IIOHU3HUTCA, CHOBA
OAOTrperTe BOAY ¢ MIOMOIIBIO 3JIEKTPUUECKON IIJIUTKH.

3akpoiiTe OKHA MITOPAMH HJIH BLIKJIIOUNTE CBET B KOMHATE, M BBl YBH/IH-
Te, KaK B CTaKaHe OJHOBPEMEHHO C MOSABJIEHHEM KPHUCTAJJIOB GYIYT TO B Of-
HOM, TO B JPYTOM MecCTe BOSHMKATH I'oJiyGble HCKPLI — «MOJIHMH» WU pasja-
BaThCA XJIONIKK <«rpoMa». BoT BaM M «rposa» B cTakane! CeeroBoi addexT

BBEI3BAH BBIJCJICHHEM 3HEPIMH IIPDH KPHCTAJIJIM3alliH, & XJIOIIKH — BO3HHK-
HOBE€HHEM KPDHCTAaJIJIORB.

061aK0 M3 KOAGHI

Mo:xHO 1 OCYIIECTBHUTD OIBIT, B KOTOPOM OOLIKHOBEHHAA K0JI6a BBIIYC-
KaeT B IPOCTPaHCTBO 11ej0e obnako geiMa? Jla, moxkHO. BoT Kak aTo mpouc-
xoauT. B xonby eMKocThI0O 2—3 J1 HACHINAXT NOPOMIOK Kap6oHATa HATPHUS
Na,CO; (coarr) cioem 1—2 cM u ocToposkHO HanmuBaloT 10% -HEI# BoxHBIH

pactBop ammuaka NH; B TakoM KosiudecTse, 4TOORI ero ¢JIoH, MOKPHIBaIO-

IIHH KPHUCTANIBL, OBLI He ToJme 2 MM. 3aTeM 04eHb TOHKOM CTPYIMKOM BJIu-
BAlOT B K0JI6y HEMHOTO KOHIEHTPHUPOBaHHOH consioit kucmorel HCl. X TyT
HayKMHaTCA dygeca! M3 ropisa Koy6bl BRBIPBIBAETCS IJIOTHAS CTPYS I'YyCTOTO
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-

" caenyromuM o6pasoM.

6esoro ABIMA, KOTOPBIM IOJ COBCTBEHHOM TSAMECTBIO CIIOJI3AET IO €ée HapyK-
HBIM CTeHKaM, CTeJeTcd II0 MOBePXHOCTH cToja M, A0o6paBIIMCE A0 Kpad,
XJIOIbAMH MeIJIEHHO IajaeT Ha IIOoJI.

ITosiBsieEHe GeJioro JeIMa BHI3BAHO PEAKIIUAMU:

NH, + HCl = NH,Cl
Na,CO, + 2HCI = 2NaCl + CO,T + H,0

Aspososib (BO3AYIIHAS B3BeCh MeJbYadIINX KPHUCTAJIMKOB) XJopHAa
AMMOHHS, KOTOPHIH IOJYy4YaeTcs 110 MepBOi PeaKLMH, YBICKAETCH U3 KOJIOHI
AMOKCHUAOM YTJIepoJa, BEAENAIOIIMMCS 110 BTOPOM peaxiiy. uokcup yrie-
poJa TAXeJee BO3AyXa, U IIOITOMY AbIM CTeKaeT BHU3 U NajaeT Ha I0JL.

Biouka B cmery

Ilns aToro omelTa HAAO AOCTATh CTEKJAH-
HEIH KOJIOKOJ, HeGoJbInoi aKBapuyM, B Kpai-
HeM cly4ae — IMATUIUTPOBYI0 CTEKISHHYIO
6aHKy ¢ mUpoKUM ropjom. Hyxksa Takxe
pOBHAA JAOCKa MJIHN JHUCT daHephl, HA KOTOPYIO
6y4yT YCTAHOBJEHEI 3TH COCYALl BBEDX AHOM.
Eme noragobutrcs HeOGOJBIIAS IJACTMAcCo-
pad WUrpyIIeyHAsA €JI0YKA. BBINOJHAIOT ONBIT

Crauasia OOPBISTMBAIOT B BBITAKHOM IIIKA-
&y IIAaCTMACCOBYIO €JIOUKY KOHLEHTPHPOBAH- ! ]
HOH CONSHOH KHCIOTOH M TOTYAC CTABAT €€ IIOJ Brouka Yamxa
KOJIOKOJI, 6aHKYy uiau akBapuyM (puc. 29). Bel- | Crexnansmii ‘ﬁff’;‘cmof’om
IePHBAIOT eJI0UKY IO KOJIOKOMoM 10—15 Mu- | KoJloKon 3
HYT, 3aTeM OBICTPO, YYTh-UYTh IPHUIOJHAB ‘ 3}
KOJIOKOJI, TIOMEIa0T DAZOM ¢ ejodkoil He- Puc. 29. Omur c énouxon
GONBIIYIO YAIIKY ¢ KOHIeHTPHPOBAHHEIM pac-
rTBOpoM ammmaka. Cpasy e B BO3ZyXe HOJ KOJIOKOJIOM MOSBJISAETCA KpHC-
TajiudecKUil «CHer», KOTOPBIHM ocefaeT Ha ejloYKe, W BCKODe BCA OHA IIO-
KDPBIBAeTCA KPHCTALJIAMH, IIOX0XKUMH Ha MHEH.

Aror addeKT BbI3BaH PeaKLueill B3aMMOJEHCTBHSA XJIOPOBOAOPOAA C aM-

MHARONE HCI + NH, = NH,Cl,

KOoTopas IPHBOAUT K oGpasonaHmo MeJbuafmMux GecliBeTHBIX KPHCTAJJIH-
KOB XJIOPUJa aMMOHHA, OCBINIAIOIINX €JIOYKY.

BrIxogku caxapa

Caxap (caxaposa C,,H,,0,,), aTor paCIIPOCTPaHEeHHBIH B 6BITY IPOAYKT
OUTaHHUSA, B YMeJBIX PyKax ® ¢ f06aBKOil HEKOTOPBIX PeAKTHBOB o6HapyKH-
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BaeT yAMBHTeJbHBIE CBoHcTBa. Caxaposa B OOLIYHBIX YCJIOBUAX He FOPHUT: €C-
JH MOAHECTH K KYCKY caxapa 3aK:KeHHYI0 CIIMUYKY, OH Oy/JeT IJIABHThCA,
YAaCTHYHO OGYTJIHBATLCA, HO He TOPEeTh. KCJIHM JKe HA KYCOK caxapa HachlIaTh
COBCEM HeMHOTO TafauHOro Ielljia U CHOBA IOJAHECTH OTOHb, Caxap 3arOpUTCA
CHHEBATO-JKEJITHIM IJIaMeHeM ¢ HeQoJbImuM moTpeckuBanuem. IlompoGyiiTe
u ybenuTecn!

CyTh M3MeHeHMH B IOBEJEeHUH caxapa COCTOMT B TOM, UTO 30Ja TabaKa,
cofep:amas KapOOHATHI IIeJIOYHBIX METAJLIOB, CJAYIKHAT KaTAJIH3aTOPOM I'o-
peHHsa 3Toro BemecTBa. CUUTAeTCs, YTO TJIABHYIO POJb 3/IeCh HTrpaeT Kap6o-
HAT JUTHA Li2003. Caxap cropaer, OpeBpaInasch B yIJICKHCJLIA ra3 U BOAY:

C,,H,,0;; + 120, = 12CO,T + 11H,0T

JInIM moj apecToMm

Jlna aToro onblTa 6epyT CTEKJIAHHYIO TPYOKY AHaMeTpoM 2—3 CM M IJIH-
HO# 20—25 ¢M u moabupaloT K Heil ABe pPe3MHOBHIe NPOOKHM, YTOORI HMH
MOXKHO ObIJIO 3aKPHITH TPYOKY ¢ 00enx cropon (puc. 30). B npo6ku BcTaBasa-
0T CTeKJAHHBIe TPYOOUKH aumaMeTpoM 5—6 MM, BHICTyHAalmue M3 NpOOKH
Ha 3—4 cM. B KoHOE! 3THX TpyOodek, obparienHasle BHYTPL 00JbINOH TPYO6-
KH, IIOMEeINAIOT PACTYMeHHbIe KycOUKH BaThl. OJHY BATKY CMAa4YHBAIOT He-
CKOJBKHMH KAIUISIMH KOHIIEHTPUPOBAHHOH COJIAHON KHCJIOTHI, a APYIYI0 —
HECKOJbKHMH KANJAMH KOHIEHTPHPOBAHHOI'0 pacTBOpa amMM#Haka. O6e
OpoOKH OJHOBPEMEHHO BCTABAAIOT B GONbINYI0 TPYOKY M KIaAyT ee HA JIACT
yepHO# Oymaru. Yepes ogHY-1Be MUHYTH! B TPyOKe, 6IHIKE K BaTKe C PACTBO-
POM KHMCJOTHI, DOSIBUTCA Gesioe KoJblio GoJiee UMM MeHee I'ycToro agbima. Ec-
JH TPYOKY YCTAHOBHTDL BEPTHKAJIBLHO ¥ HECKOJIbKO Pa3 MePEeBEPHYTh, TO AbBIM
3aIOJIHAT Bech ee 00'beM.

JIBIM — 5TO Meabuaiiimue KPUCTANIAKH XJOPHAa aMMOHUA, 00pa3oBas-
HIMECA B PE3YJILTATE PEAKIINH B3aMMO/ECTBHA Ira3000pa3HbBIX XJIOPOBOAOPO-
Jla 1 AMMUAAKA:

HCl + NH; = NH Cl

Bara, cMoueHHAA
pacteopom NH 4
|

Bara, cMouenHAA
pac'rnopmia HCl

/ [ ‘

Ipo6ka HCl ¢O6naxos Crexnammas NH,; Ilpo6ka :
KDHECTANIOB TpPY6Ka ‘
|

| NH,CI

Puc. 30. [IniM B TpyOKE
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TIoCKOJBKY MOJIEKYJIBI AMMHAaKa MeHbIIIE MOJIEKYJ XJIOPOBOAODOAA, OHM Iie-
pememaloTca GeIcTpee. BoT moueMy KoJblo AbIMA BHAYAJIE NIOABIACTCA TaAK
6a1u3ko k satke ¢ HCI.

OTOT OHBIT MOXKHO HIPOBECTH elle npomie. CTakaH CMaYHBAIOT H3HYTPHU
KOHIIEHTDHPOBAHHOH XJIOPOBOJOPOAHONH KMCJIOTOH M HAKPHIBAIOT UM BaTKY,
HPONHUTAHHYI0 HANIATHIDHBIM CIHPTOM (KOHIEHTPHPOBAHHBEIM BOJHBIM Dac-
TBOPOM aMMHAKAa), KOTOpas noMeleHa Ha 6moaue. [IbIM DoABIAETCA Y CTe-
HOK CTaKaHa, U BCKOpe Bce ero BHyTPeHHee IPOCTPAHCTBO OKA3kIBAETCHA 3a-
JABIMJIEeHHBIM.

JIBIM M3 BOABI

B cTakaH HaJMBAIOT BOJONPOBOAHYIO BOAY U 6pOCAIOT TyAa KYCOUEK «Cy-
XOro JIbfla» — TBepAoro guokcuaa yraepona CO,. Boaa roTuac xe 3a0ypJaHKT,

¥ M3 cTAKAHA TOBAJKT I'ycTOH 6esblil «JhIM», 00pa30BaHHEIA OXJIAXK/AECHHBI-
MM IIapaMH BOJAEI, KOTOPLIE YBAEKAET 3a cO60i BOSTOHAKINUHACH JUOKCH] YT-
JepoJa. ITOT «AEIM» COBEPIIeHHO 6e3omaceH.

ILRIIN TauBEcTBeHHOE HCUE3HOBEHHE

Oxcup xpoma(lll) moMoskeT MOKa3aTh, KAK BEIIeCTBO GeCCIeAHO Ncue3a-
eT, ucyesaer 6e3 IIaMeHH ¥ AbIMa. [l 3TOTO CKJIAJBIBAIOT FOPKOM HECKOJIb-
KO TabJIEeTOK «CyXOro CIMpTas (TBEPAOTO rOPIYEro Ha OCHOBE YPOTPONHKHA),
a CBepXY HACHINAIOT MIENOTKY IPeABAPUTENBHO DPa30TpPeToro B MeTaLInyYe-
cKoii moxedke oxcuna xpoma(lll) Cr203. W uto xke? Her niaMenu, HeT AbI-

Ma, a TOpKa NOCTeIIeHHO yMeHbIIaeTCA B pasMepax. '-Iepea HEKOTOpOoe BpeMA
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OT Hee OCTAETCA TOJbKO IIENOTKA HeM3PACXOAOBAHHOIO 3€JIeHOTO MOPOIIKA
karanusaTopa Cr,0,.

Ok HcleHne ypoTponuHa (CHz)eN 4 (TéKCaMeTHIeHTeTPAMMHA) — OCHOBHI
TBEPAOTO CIMPTA — B MPUCYTCTBUM KaranudaTtopa Cr,0; uaeT mo peaknum:

(CH,)gN, + 90, = 6CO,T + 2N, T + 6H,0T,

rfie BCe OPOAYKTH — AUOKCHZ yriaepoaa CO,, asor N, n napet Boant H,0 —

rasoo0pasHbl, GECIBETHR M He HMEIOT 3anaxa. 3aMeTHTh UX HCUe3HOBEHHE
HEBO3MOXKHO.

IGRIN AneToH M MeaHAA NPOBOJOKA

MoxkHO MOKA3aTh elle OAMH ONBIT ¢ TAMHCTBEHHLIM MCYE3HOBEHUEM Be-
1IIeCTBA, KOTOPLIX Ha MEPBhIH B3INIAL KAMXETCSA MPOCTO KOIAOBCTBOM. '0TOBAT
MeAHYI0 IPOBONOKY TonmuHoi 0,8—1,0 MM: ounImIaloT ee HAXKAAYHOH GyMa-
rOi ¥ CBODAYHBAIOT B KOJBIO AuaMeTpoM 3—4 cM. OTru6aoT 0Tpe3oK IPOBO-
noku AnuHOoH B 10—15 cM, KOTOpEIH GyAeT CAYKUTH PYYKOH, a 4TOOHI Aep-
KAaTh ee OBLI0 He ropAY0, Ha KOHEI] 3TOT0 OTPE3Ka HANeBalOT KYCOK KapaH/a-
ma, 13 KOTOPOTO 3apaHee yAaJeH rpudens.

3aTeM HanuBaKT B cTakaH 10—15 M areTona (CH,),CO (ue sabuiBaiiTe:
ameTOH OrHeomaceHl).

Baanu or crakaHa ¢ aIleTOHOM HATPEBAKT KOJBIO U3 MeJHOMH IIPOBOJIO-
KH, IeP>Ka ero 3a PYUYKY, & IOTOM ORICTPO OIIYCKAIOT €ro B CTAKAH C alleTOHOM
TaK, YTOOHI KOJIBIIO HE KACAJIOCH OBEPXHOCTH KUIKOCTH M HAXOAUIOCH OT

Hee B 5—10 MM (puc. 31). IIpoBonoka pac-
J KaJHuTCA U OyAeT CBEeTHUTLCA A0 TeX IIOp, IIOKA
IIpogyxTat He M3pacxojyeTcs Bech aneToH. Ho HI miaMe-

OKUCJIEHHA
AIETOHA HH, HU JeIMa He 6yzaeT! UToOwl OOEIT ORI elne

abderTHEE, B KOMHATE I'acAT CBET.
Ha moBepxHOCTH Memm, KOTODPAA CIYKHT
KaTaJIN3aTOPOM M YCKOPAET PEaKI[NIo, [IpOTe-
KaeT OKHCIeHHe NapOB alleTOHA A0 YKCYCHOI
kucaoTal CH,COOH u yxcycHoro aabgernza
, CH,CHO:
Crakar  Koabio 2(CH,),CO + 0, = CH,COOH + 2CH,CHO

Arneron U3 MegHOHI
OPOBOJIOKH € BblJleleHNeM GOJbINOro KOJMYEeCTBa TEIo-
ThI, TIO3TOMY NIPOBOJIOKA PACKAJIAETCA AOKpAcC-
Puec. 31. Ucuesnosenue Ha. ITapsl 060Mx NPOAYKTOB peakIuu GeciiBeT-
aneTroHa HEI, MX BBIZAET TOJBKO 3amax.
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IGRPN Kyna noagesaicsa cnmpr?
EcllM B XMMAYeCKOM KDPYKKE eCTh KYyCOYeK ILIATHHOBOH IIPOBOJIOKH (Ha-
[IpHMep, OT CTAPOii IJIATHHOBOM T€PMOMAPKI), MO?KHO [IPOBECTH CIeAYIOIINKI

OMBIT.
DUTHIE CHHPTOBKH OOEPTHIBAIOT OTPE3KOM IJIATHHOBOH MIPOBOJIOKH

 pnmHoit 8—10 eM u TonmuHoi 0,5—1,0 MM, a 3aTeM HOAMKUTAIOT. Yepes 5—

10 cexynz conupToBKy Tywmar. Ho npoBosoka 6yzer mpoRosKaTh CBeTUTHCA.
DTO MOXHO YBHETb, €CJIHM IOTACHUTH CBET. B TAKOM cocTOAHMM OHA GyAeT
npeGLIBATE JI0 TEX MOD, IIOKa He HU3PACX0[YeTCs BeCh CIIHPT.

9runosuiit cupr C,H,OH okuciseTca KHCIOPOAOM BO3AYXa B IIPUCYT-
CTBHM KaTaJIM3aTOPa — IJIATHHEL; IPU 3TOM BBIJENAETCHA CTOJBKO TEILJIOTHI,
YTO OPOBOJOKA pacKaisfeTcs AokKpacHa. IIpoAYKTHI OKUCIEHUA — AMOKCH]
yraepoga CO, 1 Boja:

C,H,OH + 30, = 2C0,T + 3H,0T

IGREA AueraTr npoTHB OTHA

ITosoCcKa HENMPOKJIeeHHOH, HanpuMep, GUIbTPOBAILHON HIN TyaJeTHOH
6ymaru, nponuTaHHas pacreopoM auerara csunua(ll) Pb(CHZCOO), - 3H,0
U BLICYILIEHHAA Ha BO3AyXe, rOpUT Ges mIaMeHH, OHA TONbKO TieeT. 11ono6-
HEIM 06pa3oM TJeeT TPYT, KOTOPHIM YacTO B CTAPHHY CIYKHJ rPHG-TPYTO-
BHK, IPONUTAHHLIA PaCTBOPOM CEIUTPHI — HHUTPATA KaIUA KNO,, a noTom
BHICYIIIeHHKIH.

IIpu aTom Tpuruzapart anerara cBuHna(ll) npespaujaercss B OKCHJ CBHH-
na(Il) PbO, u 04HOBPEMEHHO BBIAEIAIOTCH AUOKCHA YTIepoja 1 maphl BOABL

Pb(CH,CO0), - 3H,0 + 40, = PbO + 4CO,T + 6H,0T
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Geiteprepkos, XJoNnyniex mau Ge
T 2—3 gaca.
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m Poxycu ¢ €CYXHM JIbAOM»

Yacts 2. 34HHMA TEJIBHBIE OITAITH]

_—————

Hpl, ueM npobupka. Korza pTyTh 3aMeps3HeT, NPOGHPKY MOXHO pas6uTs,
4 WAJAHAADUK TBEPAOH PTYTH, OpUMep3lIedl K CTEPXKHIO, YAAPHUTH MOJOT-
koM. IIpu 3TOM CJBIIIEH MeTaNINYeCKHi 3BYK, X NMINHAPHK PTYTH CILIIO-

IMBAETCSA.
«Cyxoif 1ea» H aleTOH AAlOT BOZMOMKHOCTH ClejlaTh OTIMYHYIO OXJIAMK-

IalomIyio cMech ¢ remuepatypoit —86 °C.

ILREN «Cyxas kucaora»

Eciu B KONOY IION0MKHATH KYCOUEK «CYXOro JbJa» — TBEPAOTrO ANOKCUAA
yriepoja M 3aKPHITH ee NpOGKO# ¢ rasooTBOZHON Tpy6Koii, 8 KOHeL 3To#
Tpy6GKH OIyCTHTh B IPOGMPKY C BOAOH, KyJa 3apaHee mo0aBUIN CUHHH JaK-
MyC, TO BCKOpe IIPOHM3OUJET MaJleHbKOe IYH0. Konby cimerka momorpefiTe.
OueHb CKOPO CHHUH JaKMyC B IPOGHPKe NOKpPAaCHeeT. ITO 3HAYMT, YTO AUOK-
cHJ yriepoja — KHUCJOTHBIN OKCHJ, OPH €r0 PeaKIM# C BOJOM moJIydyaeTcs
yroabHAsA KHCJIOTA, KOTODAd IOABePraeTcd NPOTOJA3Y, U CPEAa CTAHOBUTCA
KHCJIOTHOM:

H,CO, + H,0 = HCOj; + H;0"

ILRR Boame6Hoe Ao

Kak oumCTHTb KypUHOe fiino, He pasbuBas ckopaynsl? Ecin ooycTATBH
ero B pa3baBlIeHHYIO CONAHYIO MM a30THYIO KHCJIOTY, TO CKOPJAYNa IOJHO-
CTBI0 PACTBODHTCSA M OCTAHYTCA GeNOK M KeNTOK, OKPYXKEHHBIe TOHKOH
NIeHKOH.

TOT OImBIT MOYKHO IIPOAEMOHCTPHAPOBATH BecbMa adieKTHHIM CIIOCOGOM.
Hazno Ba3aTh koaby MM CTEKJIAHHYIO GYTEIIKY C IINPOKOH ropJaOBHHOMR, Ha-
JATH B Hee Ha 3/4 ofneMa pa3baBIeHHYIO CONAHYIO HIH a30THYIO KMCAOTY,
MOJIOKHUTE HA TOPJAOBUHY KOJGH CHIpOe AKI0, & IOTOM OCTOPOXKHO HOAOTPETH
comepxumMoe Koabpl. Korza Kmcaora HauHeT MCOApPATHCH, 6yaeT IIPOMCXO-
IATH PacTBOpEHME CKOPIYIHI U 4Yepe3 HeJOJroe BpeMsd SHI0 B 9JIACTHYHOH
ILJIEEKe IPOCKOJIb3HET BHYTPH COCYAa ¢ KUCAOTOH (X0Td A#no 6oabie B ceve-
HUH, YeM TopJoBHHA KoJ0b1). Ilony4uTCs SKCIOHAT, BIIOJIHE JOCTOMHBIA HA-
[Iero Myses XMMHYECKAX PeIKOCTeH.

XuMu4ecKoe PACTBOPEHNE CKOPJIYINB! Ailla, IMIABHBIM KOMIOHEHTOM KO-
TOpOii ABAAETCA KapOOHAT KaJIbIlUs, OTBe1aeT YPABHEHHIO DeAKIINH:

CaCO, + 2HCI = CaCl, + H,0 + CO,T
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Taaea 16

®OKYCbI C METAJUIAMH

AnoMun i
H€BadA JIOXKKA, YaHHHUK U3 HepXKaBeloLleil CTalH, »eJesHble IBO3

Au... Ilpenmers: us pasu
BbIX METAaJJOB MPUBBI
e oS! p YHBl M HHYEM, KajKeTCH, He
Ho ec
I H:J?enmane'rbca IOBHUMATeJILHEE, TO U 3/lech 0GHADYKATCH HEOM U
HUS U Jaxe HACTOAIIHe U i
yaeca. U yame Bcero
38HBI C OKHCIUTENBLHO-BOC .. ¢ epenon,
-BOCCTAHOBHUTEJIbHEIMH peax
LUAMH, T. €. -
HHEM 3JIEKTPOHOB. JTO MOYTH TO Ke camoe, : ot aoatat

YTO
«3JIEKTPUYECKHM TOKOM » . MBI IPHBHIKJM HA3LIBATD

3
Jloxka ucuesaer, unu Tpu oneiTa ¢ amoMEHMEM

HNHorga
e ::e I(I:;gnazz:m XMMHUYECKUM NPEBPANIeHUAM NOABEPraloTCA CaMble
bl H BeIllecTBa, Ka3aJoCh Ok
1, JOCKOHAJILHO
OObpeR: , HaM H3BeCT-
B (})-I :){e SHAET, HYTO AJIOMHHHEBANA IOCYAA CIYMKHUT IeJEIMH AecATHIe
WHOTAA € HelO0 IPOHCXONAT :
UBH :
Syreamer orAd ¢ v TeJbHbIE BeIllH: OHA MCYe3aeT
BosbMewm an
roh 22 I(éMHHHePyIO JIOMKY U TIIATeIbHO QUHCTHM ee MeJIKO3epPHHUC-
ameron (og1 go yMaro, a moToM o6Ge3sKMpHUM, ONycTHB Ha 5—10 MUHYT B
2)2CO0. Ilocie 3TOro OKyHeM JI0XKKY Ha HECKOALKO CeKyHJ B pac

TBOD HH i
p HuTpata pryTu(Il), cogepsxamuit 8 100 ma Boawr 3,3 r Hg(NO,),. Kax
TOJIBKO II -
i OBEPXHOCTD QJIIOMHHHUA B PACTBOpE Hg(N03)2 CTaHeT Cepoi, JOKKY
O B (Y] LY} ’
" :gaﬂ Iaxjny'rb, OOMBITh KUIIAYEeHOH BOLOMH U BBICYIOUTH, IPOMOKAasI, HO He BhI
(Y] LY} > )
WJIBTPOBAJBLHOM UM TyajneTHOH Oymaroii. Ha Bammx riasax mau

HYTCA Y :
y yAaeca: MeTaJlsIMdeCcKasa JIOMKA IIOCTEIIeHHO 6y11e'r npeBpalgaTeCca B

Gennle mymuc
Thl€ XJIOObA, U BCKOPe OT
Hee OCTAHeTCA T
cepoBaTad Kyuka «memnsas (puc. 32). SRS Hemopasman
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Yro ske npousowno? ANIOMHHHH — aK-
THBHBIH B XHMMMYECKOM OTHOIIEHHH MeTaJI.
OGLIYHO OH 3aLIHIIEeH OT aTMOC(HEPHOTo KHCJIO-
poZia ¥ BJIATH TOHKOH IJIEHKOH Ha ero noBepx-
HOCTH, cofepxamieil OKCHAHBIA 1 MOJIEKYJIAP-
HEIH KHCJOpOJ B CJOKHOM XHMHYECKOM coUe-
TAHUHU; 3TO HE IIPOCTO OKCHUJA aJIIOMUHHUA Al,0,,
KaK 3TO NpeicTasisaau cee DaHbIIe. O6paba-
ThIBaf AJIOMUHU COJBIO PTYTH, MBI paspyina-
eM BalIUTHYIO IJIeHKY. BOT Kak 3TO MPOMCXO-
OUT: HAXOASACHL B pACTBOpe HUTpaTa prytu(1I), Pacteop  AlO(OH) u Hg
AMIOMHUHMI BBITECHSAET (BOCCTAHABJIMBAET) H3 Hg(NO3),y
COJIM METAJLJIHYECKYIO PTYTh:

2Al + 3Hg(NO,), = 3Hgl + 2AL(NO,),

Al + Hg = (Al,Hg)

Ha ouumieHHON MOBEPXHOCTH JIOXKH IMOABJIAETCH TOHKUH CJIOH aMalb-
raMbl QIIOMHHHS (CIIJIABA ANIOMHHUA H PTYTH). AmansramMa He 3allHIIAET
OBePXHOCTh METAJja, M OH MpeBpallaercd B MyIIHCThIE XJONBA MeTarnj-
pPOKCHIA ATIOMHHUA:

4(Al,Hg) + 2H,0 + 30, = 4AIO(OH)! + 4Hgl

UspacxonoBaHHEIH B 3TOH peaKiiuu AJIOMHHUH IOMOJHAETCA HOBBIMH
HOPUMAME PACTBODEHHOrO B PTYTH MéeTallla, & BBIAEJIUBIOAACS PTYTh CHOBA
«TI0KUpaeT» amoMuHni. Y BOT BMECTO 6iecTaiel Joxxku Ha Gymare ocTa-
forca AIO(OH) u Menpyaifimne KameJabKH PTYTH, NMOTEPABIIHECH B GesBIX

XJIOTMBAX MeTarHApOKCHAA ATIOMHUHHA.
Ecnu mocne pacTBOpa HHTDATA prytu(Il) amoMHHHEBYIO JIOXKKY Cpasy

e [OTPY3UTH B JUCTHAJUIHPOBAHHYIO BOAY, TO Ha MOBEPXHOCTH MeTaJjjia To-
ABATCSA NySHIPBKH rasa M YelryHKu Ges0TO BelllecTBa. JTO BOXOPOA H MeTa-
THAPOKCH] ATIOMHHUSA!
2Al + 4H,0 = 2A10(0H) + 3H,T
Ilopo6uBIM 2e 06pa3oM BeJeT cebs aIIOMHHMIE B BOOJHOM pacTBoOpe XJIO-
puga meau(1I) CuCl,. IMonpo6yiiTe ONYCTHTb B 3TOT PaCTBOP o6e3>KupeHHYIO0
aJIOMHHHEBYIO IJIACTHHKY. Bbl yBUAHTE o6pazoBaHHe KOPHYHEBBIX XJIONbEB
MeqH M BblIeJIeHHe Iy3LIPBKOB rasa. BrizeleHHe MeAH BIOJHEe OOBACHHMO:
6oJlee aKTHBHBIII B XHMHYECKOM OTHOILLEHHH METaJLI aMIOMHUHMI BOCCTAHAB-
JHBaeT MeJb U3 ee coseil:
2Al + 3CuCl, = 3Cul + 2AICI,

AmoMrHReBasd
JIOKKA

Crakad

Puc. 32. OunIT ¢ anoMUHHEBOH
JIOAKKOMH

A kak 06BACHHUTH BEIeJeHHe rasa? OKa3nIBaeTcsi, B 3TOM CJy4dae TOoXe
paspylIaeTcs SalIUTHAA MJIeHKa Ha MOBEPXHOCTH ATIOMHHUSA.
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MAJIBIAN PTYTh OGLITHO HCIADAETCA, & PACTBODEH-
A B IpexceM croem sute. Ho cMecu pryrn u apy- -
TIPOCTO PACTEODSL MM MEXARUYeCKHe CMecH. Yag- |
TO pManEraM T YETORUMBLIE XMMUEUECKHe COBAMHEHMS ONMpee-
| MEHHOTO cocTasa — MepKypunsl. Hampwwmep, masecren gumepsypmn

a g c 'remie ATypoil nuasnenns 269 °C.
b MOKeT L MTh JOBONBEO MHOTO APYIOTO METAMNA: HANDH-

Mep ,nn,zum In B ama "aMe MOXKeT Conepmama 1o 70%. Tipyrme merar.
OTOPRIE TLIOXO. CMAYABAIOTCH PDTYThIG, B Hell L

Kuenora-zamuranma

o I{;I:;)i:ianﬂon 3alIUTHANEH aTIOMHUHUS OKAa3kIBAETCA KOHIEHTPUPOBAH-
Kncaora. Yrobkl B aToM ybeauThen, OYHLIEHHYIO U 00eadxupeH-
HYI0 aTIIOMUHMEBYIO IPDOBOJIOKY OIYCKAIOT B IIPO-
OuMpKy, HaNOJHEHHYI0O HAa TPETh BHICOTHI KOH-
IEeHTPAPOBAHHOMN a30THOI Kucaoroit HNO,, a ve-
pes D MHHYT BBIHUMAIOT H ononacxnnai)'r BO-
iﬂi“;ﬂ;ﬁ" noii. Temeps morpy:xaiT MPOBOJIOKY B APYryio
npobupky ¢ pasbasnennoit (1:1) consHoit Kuc-
noroit HCl. Ta uacTe mpoBosoku, kKoropas mo-
ObiBa/ia B KOHIIEHTPHPOBAHHON A30THOH KHCJIO-
T€, OCTaHeTcs (e3 H3BMeHeHNUH, a HA IOBePXHOCTH
OCTAJIbHOM (BepXHeil) YACTH IPOBOIOKK HAYHET-
€A DHEPrUYHOe BhIAeNeHNe rasa (puc. 33).
HPOTeKaeT XUMHUYECKAsA peaknusa: aio-
o, o) HCI MUHWH B3aMMOJAEHCTBYET C COJAHOH KUCJOTOI
3 1.) (pags6.) C BBIJIEJIEHMEM BOAODOJA M 0o0pasoBaHUEM XJIO-
PHUAA ATIOMHMHUSA AlCl3, XOpOIIO PacTBOPHMOIO

AnoMUHUeBEIH
CTEPIKEHD

ITpo6upka

Puc. 33. Tlaccupanusn B Bone:
AMIOMUHUA 2Al + 6HCI1 = 2AICl, + 3H,T
308
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KOoHUIEeHTPUPOBAHHASA a30THAS KHCIOTA HACCHBHDYET ANIOMMAHMUH, BHI3HI-
pasi MOSBIEHMe HA AKTHBHEIX YY4CTKaX €ro MOBEPXHOCTH ToHUAMme# 3a-
muTHo# miaeHKH. OHA B AanbHefimieM 3alUIaeT HOBEPXHOCTbh METAJIA OT
omacHHKX KOHTAKTOB C ATPDECCMBHHIM DaCTBOPOM HCl.

3epraabEas K0a6a

BepKana MOABAIKCH 3aJ0JIT0 X0 HAMIeH dPHI. CHauaja UMM CIYKIIH OT-
onMpOBaHHEE X0 GJecKa MeTAILIMYeCKHe IJIACTHHKA N3 sonoTa, cepebpa,
MeAH ¥ OPOH3H — CILIABA MEJH C OJIOBOM. CoraacHO JETOMUCAM, C IOMOMIBIO
GpOH3OBHIX 3epKaji ApXumMel B 212 r. 70 H. 9. C:Ker PUMCKHe Kopabin B cpa-
skeEuu OpH Cupakysax. VISTOTOBJIEHHIO 3ePKAI COBPEMEHHOrO Tuna (Ha
cTeKJIe) mOJIOMXKU Hayato B 1858 r. gemenkuil xumuk IOctyc don JInbux.,

JIn6ux mocTyman CIAeAyImuM o6pasoM. O6e3XUPNB BEYTPEHHIOIO IO~
BEPXHOCTb KOJOHI PACTBOPOM COARI — kap6orara mHatpusa Na,COj,, oH mpo-
MEIBaL ee Bojoii, srmiaoBmM camproMm C,H,OH # Au3THIOBEIM s¢upomM
(C,H),0. ITocse sroro Jlubux Hanusai B Konfy HECKONBKO MUJUIMIMTDOB
10% -HOTO BOAHOrO pacTBopa GopMaIbAEruAa HCHO. [lo6aBMB K cMeCH pac-
TBOP AMMMAYHOI'0 KOMIJIEKCa cepebpa cocraa [Ag(NH,),]JOH, 0B 0cTOPOX-
HO HarpeBas KoJa6y, M depes HECKOJbKO MMHYT OHA CTAHOBUJIACH 3ePKalb-
Hoit. BrocaeacTBuH BMecTo dopmanupa JIMGMX cTan HCIONB3OBATH A no-

" nyyeHHs cepeGpPAHOrO 3epKana 10% -mriit pacteop rmorossl CgH,,04. Ilo-

npofyiiTe HIOBTOPUTH OMBIT JIu6mxa, TOTLKO TOYHO CIAEAYATE ero OMUCAHMIO.
Y1066l IPATOTOBUTH PACTBOP aMMHAYHOIO KOMILIEKCA cepebpa — THJA-

poxcupa auammuacepedpa(l) [Ag(NH,;),]JOH, k BogHOMY PacTBOpPY 1 r uu-
rpara cepe6pa B 100 M1 BOJ(bI DO KAIIIAM no6asusior 25% -HeIH BOAHKIMA pac-
TBOp AMMMAKA, [IOKa BLIMABIIMI BHAYAJIE OCANOK OKcHAa cepebpa Ag,0 Be

nepeiijeT B pacTBOD B BUJE KoMIneKcHOM coau. IIpu 5TOM IPOMCXOAAT peaK-
N
2AgNO, + 2NH, + H,0 = Ag,0l + 2NH NO,
Ag,0 + ANH, + H,0 = 2[Ag(NH,),]OH
Peaxknnio DONyUeHHAHA «cepe6pAHOrO 3epKanas ONNCHIBAET ypaBHEeHHE!
9[Ag(NH,),]OH + HCHO = 2Ag! + HCOONH, + 3NH; + H,0

KoMnneKCHBIH KaTHOH [Ag(NH3)2]+ BOCCTAHABIMBAETCA A0 MeTalla Ag,

a dopManbAeruf OKuciIgeTca 10 MypaBbHHOH KHCJIOTEHI HCOOQOH, xoTopas B
[IPUCYTCTBHU M30LITKA aMMHAKA OPEBPAINaeTcid B cosb — (GOpPMHAT AMMO-

rusa HCOONH,:
HCOOH + NH, = HCOONH,
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Peaxnuu, BrIdbIBaomine 06pasoBaHue 3epKasa, CTATH MO3HEE UCIONb-
30BaTh AN KaYeCTBEHHOI'0o 0OHaPYy KeHUA B PACTBOPE AlbAETHJOB M TJIIOKO-
3EI, & CaM PaCTBOP KOMIIJIEKCHOTO COeJHHEeHUA cepebpa mOMyuHs HazBaHHe
peaxktuBa TonneHca mo MMeHHM HeMeIKOro XMMHKA Beprrapaa Tounenca,
npenaoxubmero B 1881 r. ucnoss30BaTh 3T0 COeAHHEHNE B AHAIUTHUYCCKOI
XUMHH.

IToxap mox BomoOit

B 1808 r. anrnuitckuit xumMuk FeMmdpu [[38M NepBBIM MOJYYHTI METAN-
auvyecKui maruui. B To BpeMs o cBoiicTBAaX 3TOrO MeTaNIa He GBLIO U3BECT-
Ho HU4ero. Korxa Kxycouxku mosyueHHOro MarHus ciydaitHo saropeauchk, -
BU CTaJI TYIIUTD UX BOAOH. IlocenoBana BeObILIKA, ONATHBIIAA €My JHIIO.

CaenaeM sToT onkuIT 6esomacHuIM. IlocTaBuM mepen co6oii NMpPO3pauHBIiL
9KPaH K3 OPICTEKJa U HaJeHeM 3aIiUTHhIe TEMHLIE 0YKM (MArHHIl FOPHT OC-
JenuTenbHo OenuIM HaaMeHeM). 3a 9KPAHOM IIOMECTHM CTAaKaH C BOXOIL.
3axKeM B METAJIHYeCKOMH JIOXKeuKe HeMHOro (He Gojee 2—3 r) moOpoOIIKA
Martus ¥ OLICTPO OMYCTHM JIOKEUKY C MOPALIUMM MarHueM B BoAy. Ecrecrt-
BEHHO, JIOXKeUKa JOJKHa ObITh C JIIMHHOM PYYKOIl.

Kax ToMbKO ropAmuil MarHuii KOCHETCA BOALI, OHA 3a6YDJIMT. Bogopon,
BBIGpACHIBAEMEI BOJIOM, MOKET BCOBIXHYTh U FOPETh HAJ| ee TIOBEPXHOCTHIO.
Maruuii B Bosie GyaeT ropets emie Goslee ApKUM IaMeHeM, YeM Ha BO3AyXe,
a BOJA BOKPYT Hero HadHeT MYTHETbH (puc. 34).

IJTOT ONBIT MOKHO OCYIIECTBHTb M HO-Apyromy. Ilomosx:xeM B dapdo-
POBO# YainKe 2—3 I MOPOIIKA MArHUA ¥ 3aTEM C IOMOIIbIO JJIAHHON MUMET-
KU BOJIb€M B 4YalIKy 5—10 mia Bogel. Cpasdy HpoHM3oHAET OCJemUTeIbHAs
BCIIBIIIIKA,

Maruuiét XMMHYeCKM oueHb aKTHBeH. [OpAIuil MarHuil pasiaraer Bogy,
npespamascs B Mg(OH),; Brigenaronuiicsa BOAOPOA BOCILIaAMEHAETCA:

Mg + 2H,0 = Mg(OH), + H,T

Hemeauasa . .

TOMeKRa TFopamuii MarHuii HeJIb3d MOTYHIIMTE HU BO-
n0#, HH mecKoM. Bean mecoxk — 3To AMOKCHA

Craxas kpeMHus Si0,, KoTOpHI#i, Kak U Boja, GyJer

B3aMMOJeiCTBOBATh C TOPALMM MATHHUEM C 06-
Boga pasoBaHMEM OKCHAA MarHMA M amMopdHOTo
KpeMHHUA Si:

Si0, + 2Mg = Si + 2MgO

Inama
TOPAIIETO
MarHuA

Tonbko acGecToBble MATHI U acHECTOBEIE
ojessa, IOMelleHHble HA TOPANIMEA MArHuii,
CHOCOOHEI NOTYUIXUTD IJIAMA,

Puc. 34. Topenue
Mar"Huf noj BoJou

310 Yactb 2. SAHHMATFEJIBHBIE Ol1bIThI

IlIapoBas MOXHMA B PACTBOPE

B 1868 r. ¢ppaunysckuit xumuk lacron IlnranTe mpOBOAKT 3JIEKTPOJIN3
BOAHOTO PACTBOPAa XJIOPUAA HATPUA M yBUIEJ HA n?Bepxuoc'm Ixﬁnnxocqznsi
OHOTO M3 3JEKTPOAOB CBETAIIUMACH M BPAIIAIOIMUCH IIAPUK. apHK -
geJ ¥ MOTPECKHBAJ, KaK Cajo Ha CKOBODOAKE. IInaHTEe MOCYMTAT, UTO ITO
[IAPHK MPEACTABIAET COG0M MaIeHbKYIO IAPOBYIO MOJIHHIO,

Onurt I1aHTe HETPYAHO NOBTOPHTE HA 3aHATUAX XHMUECKOr0 prymca.
[IpeaBapUTENHHO COOUPAIOT HEGOIBIIYIO YCTAHOBKY. K snexTpuuecKou c;:f
IOJKJIIOYAIOT ABTOTPaHCGOPMATOP, & K HeMy — BRINDAMMTE]D, IIO3BOJI
KA MOJYYHMTH mocToauHEI Tok cuiaoit 10 A. ITosyuurca 3Je€KTpPOJH3ED,
poaBL KOTOPOro GyAeT urparthb XUMUUYECKHI CTAKaH ¢ 9JEKTPOJAAMH U DACTBO-
poM siexTponuTa. JInA KOHTDOJIA HANPAXKEHUH 1 CUIIBI TOKA nonxnmqax:
aMIepMeTp ¥ BOJIbTMETD. YCTAHOBKY PagMellaioT B BRITANHOM mkady, npme
yeM PKCIEPHMEHTATOP AOJXKeH HaJeTh Pe3RHOBBIE IEPUATKH U 3aUUTH
ouxu. OIEIT IPOBOAAT CJAeAyIOIHUM 06pasoM.

B XMMEUECKMil CTAKAH HA MOJOBMHY €r0 eMKOCTH 3aJMBAIOT AHCTHJIA-
POBAHHYIO BOAY H BBHICHIIAIOT TYA2 yaflHYIO JIOXKY IuApoKapboHaTa HATPUA
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NaHCO3 (THTREBOM COABI), 4 3aTEM MOrPYKAIOT B PACTBOD Ha PACCTOSHHM

OKO0JI0 1 ¢M Apyr OT Apyra ABa ’KeJe3HKIX 2JIeKTPoJa (3TO MOrYT GBITh TOJIC-
Thl€ TBO3JH, KeJIe3Hble UM CTAJbHEIE IJACTHHKH). JJICKTPOJ, COeqUHEH-
HBI C IIOJIOKUTENBHBIM TIOJI0OCOM BHIIPAMUTENSA (AHOK), HIOTPYKAIOT IOUTH
A0 THA CTaKaHa, a BTOPOH 2JeKTpoj (KaTox) — Ha ri1ybuHy 2—3 MM or mo-
BEPXHOCTH PACTBODA.

Bxio4aoT TOK ¥ HAYMHAIOT [IIABHO MOBHIIIATE HAIPSXKEHUE HA DIICKT-
ponax. Yepes HeKOTOpOe BPEMsl, KOTZa AMIIePMETP IOKaKeT 3 A, pacTBOp y
9JIEKTPOJOB HAYHET My3bIPUTHCA U HAJ MOBEPXHOCTHIO €0 BOSHHKHET I1apo-
Bas AnIMKa. Eciu HanpsakxeRne noguaTs 1o 110 B, To y KaToga noasaaores
HCKDHI. PacTBOp cTaHOBHUTCA TEMHO-GYPBIM, a BO BCe CTOPOHBI HAUHHAIOT Je-
TeTh OpBISru. ¥V KaTona, efBa KacaloWerocs NoBePXHOCTH PACTBODA, o6pasy-
eTCA YCTOMYUBOE «ILIAMA» OBATELHOM QOPMEI, CIBINIMTCA IIUIIEHHE, DE3KHe
xnonkH. Ilpn manpssxenun 220 B mnamsa craHOBUTCA APKO-GEJBIM B LEHT-
be U KelITHIM IO KpasM. BrelrHe ono 6yJeT HATOMMHATEH MIAPOBYIO MOJI-
HHIO. ITOT 6eJI0-’KeNIThHIH HIADHK — He YTO MHOe, KaK HHU3KOTeMIIepaATypHasa
niaasmal

PaccMOTpHUM XMMHYECKYIO CTOPOHY HAGII0JaeMOT0 ABJIeHUA. ¥ 3JIEKTPO-
OB IIPOTEKAIOT CIEAYIONINE PeAKIIHH:

Karon (-) 2H,0 +2¢ =H,T + 20H"
Anox (+) 2HCOj; - 2¢” = 2C0,T + 20H"
Fe + 30H™ - 8¢” = FeO(OH){ + H,,0

O6pasyromuiica Meraruaporcus xenesa FeO(OH) BeI3biBaeT mosBIeHHe
TeMHO-6ypoit OKpacku pacTBopa. M eThI# BeT Kpasd IIAMEHH — pe3yJIbTaT
NONafaHMA B HETO GPHIST pacTROpPA ¢ KaTHOHaMu HaTpusa Na', KoTopsie Bcer-
Aa nenaioT GeCOBETHOE IJIAMA KeJTHIM (3TO KauecTReHHAA PeaKlus Ha HAT-
puii).

IT0 TOXE amMaanrramal

HasecTHO, uTo 06pasoBaHMe aManbraMhl — CBOWCTBO, IPHCYILee MHO-
ruM MerassaM. OJHAKO Ha 3TOT pas peds noiger 06 aMaJbpraMe aMMoHMs!

B cTekasSHHBIN IUIMHAD, TOCTABIEHHLH Ha 6osbiyio dapgopoByio Ta-
PEJIKY, HAJIUBAIOT [0 IOJOBUHEI €r0 BHICOTHI KOHIIEHTPHPOBAHHEIN BOIHBIN
pactBop xnopuza ammorusa NH ,Cl. K pactBopy go6asasor 10—15 r xuakoit

amaneramel HaTpudA (Na, Hg). Toruac e HauMHAaeTCA XUMHYECKAA PEAKIIMA
0o6pa3oBaHMA aMAJIbraMbl AMMOHHUSA, OYeHb HEYCTORNYHBOTO BelecTsa, OBICT-
po pacnajaarmomerocsa Ha pryts Hg, aMMuak NH, u Bogopog H,. Brigensio-

H.[HflCSI BOZOPOJA BCOYy4YUBAECT aMaJbraMy, ¥ HO3[peBaTasd Macca ceporo 1BeTa

312 Yacte 2. SAHHUMATEbHBIE OI1hIThHI

Me[JIEHHO BHIIIOJN3a€T H3 MUJIHHApA HAa TApeJaKy. 3Aro addexTHOE 3pEaHIIe
CBA3QHO C ABYMS peaKIIUAMH:
(Na, Hg) + NH,Cl = (NH;, Hg") + NaCl
2(NH}, Hg") = 2NH,T + 2Hg + H,T
B neproii peakIiuH aMaJbraMa aMMOHM A o6pasyercs, a Bo BTopoil — oHa
pacnagaeTcH. Kaxk 66110 YCTAHOBJIEHO, ATOM PTYTH B aMaJibramMe HaATpHA «OT-
6upaeT» y aTOMa HaTpUs 3J€KTPOH (aTo o3HauaeT, uTo 06pa3yeTcs MEpPKYDHL

HanHﬂ). ,Ha H KATHOH aMMOHHSA B aMaJibTaMe He paccTaeTcd CO CBOUM II0JIO-
KHUTEJBHBIM 3apAA0OM, BUAMMO, 3TO TOXKe XUMHUYECKOe COefHHeHNe — MeD-

KYpHUJ aMMOHHSA.

YT cnenmmnm o&paaam. B t.bap(boponym u‘; MKy
g He conepmamen BIaTH. BEIHMMAIOT U3 CKIAHKH ¢ xepocmmi(

npomorcaIO'r Q)HJIBTDOBS,JIBHOH 6ymaroﬁ tz'mﬁhl WIMHTF KepocH,
‘craxbmeneM o'rpeaa:o'r KYCOUKH paamepom c ropomu - Kycouex

pL'r no me c'rymcn, He NOAHPIMAH necm&c ac'mepenne 18
‘ conponomp;aema Bcnurmcamn. 3ateM 'ralcnu ,urce,oﬁ ,

Orango Jlé6epelinepa

Hemenxkuit xumuk Horaun Jlé6epeiirep B 1823 r. sanumaics UsyyeHueM
XUMHUHM iaTaEel. OH mojay4uus ry6uaTyio, O4eHb IIOPHCTYIO IJIATHHY B BHAE
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\ YepHOH MAacChl MeNbYalIIuX KPYMHHOK

ITunaner
Tnams | P («nIaTHHOBYIO YepHb» ). Bo BpeMsa ogHOro U3
§ OMBITOB «YepHb» B dapdopoBoil YaIKe Cay-
YalHO OKasajlack OKO0JIO Ipubopa AjasA moay-
IInaturupo- yeHUs Bogopoga. Cr
B . A BOJOPOJAA IO
BaHHRIH aclecT by A

«4epHBb», OH BCIBIXHYJ M 3aropeica. [&6e-
Bogopox pefiHep cpa3y OIEHHJ 3HAYEHHE CBOEro OT-
i T'a300TBOAHAS KpbITHA. CIIHYEK B TO BpeMs He ObIa0; YTOGBI
Tpy6Ka 3a)ke4yb OT'OHb, IpUberayi K IOMOIIH Kpeca-
Konba Ja u TpyTra. J{ébepeiiHep CKOHCTPYHPOBAJ
Bozopox npubop ANA 3aKUTAHUS BOJOPOJA, HOJIYUUB-
H,S0, muii Ha3BaHMe «OoTHUBO [{éGepefiHepa» uau
(pas6.) «HACTOJBbHAA XHMHUUYECKAA 38KUTAJIKA».

¢ nobapIeHHeM

ITonpobGyem BoC é6e-
Cuso, pooy nmpou3BecTH onbIT JEbe

peiinepa. B 1po6upKy MM KOHHYECK VIO KOJI-
6y ¢ peauHOBOM MPOOKOH U CTEKIAHHOM raso-
IMTuuk OTBOJHOH TPyOKoii (puc. 35) moMecTUM Ky-
COYKW T'DaHYJUPOBAHHOTO IHHKA Zn, NpH-
apeM jgo 1/3 obwema pasbasaennyio (1:2)
CEPHYIO KHCJOTY U A00aBMM HECKOJbKO Ka-
TeJIb BOAHOTO pacTBopa cyabdara megu(Il) CuSO 4» TIO3BOJIAIOIIETO YCKOPHUTH
BhIAeJIeHHe BOJOPOJa 10 PeaKI[MH:

Zn + H,S0, = ZnSO, + H,T

Puc. 35. Onmit [Té6epeituepa

Ilocse 9TOTO K OTTAHYTOMY KOHILY FA300TBOAHOM TPYGKH IMOJHECEeM IMHH-
LIeTOM KYCOUeK IIIaTHHHPOBAHHOIrO acbecTa (0H Gonee yno6GeH B o6paleHuH,
yeM IJIATHHOBasA 4epHb). OfHAa-IBe MUHYTH — U IUIATHHHPOBAHHEIN acGecT
pacKajgaeTcsa, MOJMKHUras BOAOPOJ, KOTOPHIN TODUT OECIBETHHIM ILIaMeHeM
€O c1a0bIM TOayOOBATEIM OTTEHKOM. [IMaTHHUPOBAHHBIN acOecT CAYXKHUT Ka-
TAJM3aTOPOM OKHCJIEHUS BOAOPOA.
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0 BOCCTANOBJICHUE 3AKOHNE
THOPY A0GaBAAIOT X :

PEUPORAHELIA AcGecT HArpeBaoT mpu 1 e
NIAIOT NAHNETOM HA KOMOYKMA ¥ XPAaHAT B CTeKJIAHHOMN {

emnbamh ‘npoboi

sindosairok npobrof. ,

Heyracumplii Maramii

Korza npu cay4aiHoOM BO3rOpDaHMH MATHUEBOM JEHTHI MU CTPYXKEK 3To-
ro MeTajja MX MBITAIOTCA 3ATYIIUTE <«YIJEKHCIOTHBIM» OTHETYLIHTEJeM
(T. e. cTpyeil razoo6pa3Horo AMOKCHIA YIJIEPOAA C0,), To HMYErO XOPOIIEro 13
BTOTO He MOJIyYaeTcsa. ¥YAUBUTENBHO, HO STOT METAJT MPOAOJAKAET IMbLIATh
1 B YIJIEKHC/JIOM T'a3e, KOTODBIH, KaK N3BECTHO, He MOAJIEPXKUBAET TOPEHHA.

ITocMoTpUM, KAK 3TO IPOUCXOJUT. CTeKAAHHBIH IUIMHAD EMKOCTBIO 1 J1
HATIOJHUM AMOKCHUIOM yraepoza us annapara Kunmna uan us 6anyoHAa ¢ yrJe-
KHCJIBIM razoM. I'a3 06BIYHO TOABOAAT 110 AAUHHOMH TPyOGKe — TaK BOT, yCTh
3Ta CTeKJAHHAaA Tpy6Ka Gyer omylneHa A0 CAMOTO JHA NUJINH/pA. 3axKeM
JYIMHKY U BHECEM €€ B BEPXHIOI0 YacCTh MANHADA. Ecau oHA TOTYXHET, I1H-
JAUHAp TOJOH yriaekucyoro rasa. ¥ mycrs CO, noneMHoOry IoCTynaer B I1-
AMHAP BO BpeMs onblta. Temeps, B3AB IIUNIAMHM MarHueBylO JEHTY, O1H-
[EHHYI0 Ha)KAayHoi Gymaroif, saxKuraeM ee M OIyCKaeM MEJJEHHO B IUH-
auuap. Y uto xe?.. Marauesas JieHTa MPOAOJAKAET rOpPeTs, a CTEHKH IH-
JIMHAPA MOKPHIBAIOTCA YePHO-6eIbIM HAIETOM.

Maruauil NPpUHAAJIEKUT K YUCIY CUIBHBIX poccTanoBureaeii. OH B3aUMO-
meitcreyer ¢ CO,, BbIAENIsAA U3 HETO YTJEPOA U NPUCOeUHAA K cefe KHCJIODOA:

2Mg + CO, = 2Mg0 +C
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Haner Ha cTeHKaX MMIMHADA — 3TO CMeCh 6eJI0TO OKCHa MATHAS U Yep-
HOrO yrisi. Eciu stor HaneT o6paGoTaTs pasGaBieHHOi CONAHON KUCIOTOM,
MOJIYYUTCS OPO3PAUHEIA PACTBOP XJIOPHAA MATHHA C ILUIABAOIUMHI B HEM
YaCTHIKAMHY YTIIA:

MgO + 2HCI = MgCl,, + H,0

Cepe6paBasa MoBeTa

«Meanyio» (Ha caMoOM Jesne — JIATYHHYI0) MOHETY MOJKHO CAEJATH «Ce-
pebpanoits. JInA aTOTO €e HaJO CHAYAJA ONYCTHTH C HOMOIIBHI0 IMHIETA B
dapdopoByio yamKy ¢ KORMEHTPUPOBAHHON a30THOM KucaoToii. 3areM, omo-
JIOCHYB MOHETY B YHCTOH BOJie, C/IeAyeT NePEeHECTH ee B APYIYIo YAMIKY ¢ pac-
TBopoM HuTpara pTyTH(Il). Yepes 1—2 MHAEYTH! MOHETY MOXHO BHIHYTH H3
pacTBOpa, IPOMEITE B BOJE M BEITEPETh CYXO0if TPAIOUKOM: MOHETa CTaJIa ¢Ce-
pebpanoits. Ho nonro oBa Takoil He 6yAeT — yake depea CYTKH PTYTh HCIa-
PHTCA U MOHETa OPUMET HPEeXXHHUIT B,

ITponecc ¢cepebpeHms» OCHOBAH Ha 06PA30BAHMY aMAJILTaMEI MEIH, KO-
TOpas o6pasyerca mocsie peaknuu MeAu ¢ Hurparom pryTr(Il):

Cu + Hg(NO,), = Cu(NO,), + Hgl; Hg + Cu=(Cu, Hg)

Ipn BEINOTHEHMY ONEITA HAJO0 IOMHHTD, UTO COJIM PTYTH U PTYTh
ALOBHTH.

IR PacrBopumas J0xKa

YaitHas 10 Ka, H3roTOBJIEHHAN U3 JIETKOIJIABKOTO cIiaBa Byna (Temme-
patypa niasinerus 69 °C), opu 80 °C nonmocthio pacniasurcsa. CiexoBa-
TeJIbHO, B TOpAYEM 4Yae TaKad JIOKKa Oyger npeepamarscs B GechopMeHHbBIH
KOMOK Merasuna. UTobul «4yno» BHIIIAAENO emie 6osee 3d(deKTHO, MOKHO
OOKJIENTh HUIKHIOIO YaCTh CTAKAHA C YaeM depHOi GyMaroif — Toraa CIMTOK
MeTaJua He OyAeT BUAEH.

Cocras cnnaBa Byzga: 25% csunna, 12,5% omnosa, 12,5% xagmus, 50%
BHCMYTA.

36 Yacte 2. 3AHHMATE/ABHBIFE OI1bIThI

Taaea 17

XUMWYECKUN «CEPIIEHTAPA»

B ozuom u3 6GmbieicKMX NpeXaHM# TOBOPUTCA, KAK NIPOPOK Momnceit, uc-
yepIaB BCe HHbIe APTYMEHTHI B cope ¢ ¢papaoHOM, COBEPIIIII Yy/O. OxH 6po-
CHJI CBOII KeaJ K HoraM ¢apaoHa, M Ke3JI IPeBpPaTHUJICA B H3BHBAIOIIYIO-
cs 3Mero... MTHOBeHMEe — M Ke3J CHOBA B pyKax Momucea B CBOeM OOBIY-
HoM BHAe. MHOro JieT MPOIIJIO, MHOTO BOABI YyTEKJO, IIOKAa HAKOHEI| XAMH-
kamM XIX B. yJamochk NpHAyMaTh HeUTO IOXOXKee Ha UyJO, COTBOPEHHOE

Monceem.

TuonuamaTHaa «3mes» Béxepa

Opuax s oceHbo 1820 r. coBceM elje MOJOJOH CTYAEHT-MEAMK Ten-

' nennbeprexoro yunsepcurera B l'epmanun dpuapux Bénep, cmelinBasa BOA-

HEIe pacTBOpH THonuaHaTa ammorua NH, NCS u HuTpaTa pryTH Hg(NOy),,

OoBHAPYKHUJI, YTO U3 PACTBOpA BhINajaer 6e Bl TBOPOXKUCTHIH 0CAJOK HEN3-
BeCTHOro BemecTsa. Bénep oTGHUIBTPOBAN PACTBOP ¥ BRICYIIMJI OCA/IOK, CJe-
IIMJI U3 BRIAEJIEHHOTO BEIl[eCTBa «KOJI0acKy» M BHICYIINI ee, a II0TOM n06o-
neiTeTBa pasu nomker. «Kombacka» saropenach, M IPOUZOLLIO UyAO: H3
HeB3pauHoro Genoro KOMOYKa, M3BMBAfCh, BHINOJ3ala M POCia INUHHAA
yepHO-KenTad «3med» (puc. 36). Kak BHIACHHUIOCH I{O3JKe, Bénep BuepBhie
nonyunn tnonuanar pryru(Il) Hg(NCS), no 00MeHHOH peakIuu:

Hg(NO,), + 2NH,NCS = Hg(NCS),! + 2NH,NO,

TuonuanaT pryTr(Il) mocne mogxurasusd ObICTPO pa3iaraeTcs C obpa3zo-
paHMeM uepHoro cyinsduga pryru(Il) HgS, kenroro ob6peMuCTOTO0 HUTPHAA
yrnepoga cocrasa CgN, u aucynbduaa yriepoaa CS,, KOTOpHIZ Ha BO3AYX€
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Topamas T'openne IIpoayKTH peakuuu
JY4YHHA Hg(NC8), HgSuCyN,
Hg(NCS),
1 2 3

Puc. 36. «3mea» Bémepa

Bocrslgameﬂae'rca u cropaer, o6pa3ys guokcuj yriepoga CO, u AMOKCHJ ce-
phI

2Hg(NCBS), = 2HgS + C,N, + CS,
CS, + 30, =C0,T + 280,T

Hutpup yriaepoja BeIyYuBaeTcs 06GDAa3yOIIUMHUCA Ta3aMu, IIPH CBOEM
JBIM)KEHHH OH 3aXBATHIBaeT yepHEIH cynabdun prytu(ll), u monydaercs xe-
TO-UYepHaA MopucTad Macca. ['ony6oe mnaaMfA, M3 KOTOPOre BBIIOJI3aeT
«3Mes», — 3TO ILIAMA TOPAILero Aucynbduaa yraepopa CS,.

M3 1 r TuonuanaTa aMMoHuA U 2,5 r HuTpaTta pryTu(ll) monyuaercsa B
YMeJBIX pYKax «3mes» JauHOH B 20—30 cm. OfHAKO cieiyeT UMeTh B BULY,

YTO CONMU PTYTH ALOBHUTE U paborTa c HUMHU TpeGyeT 0CTOPONKHOCTH
1 BHUMAaHHA.

«3Mesa» 3eaeHad...

YT06BI OCYHIECTBUTD 3TOT OIBIT, CMELIMBAIOT U PACTHPAIOT B cTynKe 10 ©
Aauxpomara kanusa K,Cr,0,, 5 r uutpaTta Kanusa KNO, u 10 r caxapa (caxa-
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pO3bI) 012H22011 TlonyyeHHY0 CMeCh YBJIAXKHAIOT 3TaHOJIOM (3THUIOBBIM
cnuprom) C,H,OH uiu Koanonuem, KOTOPBI MOXHO KynuTh B anTexe. Ilo-

TOM 3Ty CM€Ch CIIPECCOBBIBAIOT B CTEKJIAHHON Tpy6ouke fHaMeTpoM 5—8 MM.
IonyyeHHBIA CTONOUK BBHITAJIKUBAIOT U3 TPYBOUKH U NMOJMKUTAIOT C OXHOTO
KOHIA. BCIbIXUBAET €4Ba 3aMeTHBIH OTOHEK, H3-TI0/ KOTOPOro HAYUHAET BbI-
[OJI3aTh CHAYaJa UepHasd, 8 IIOTOM 3eJleHad «3Med». CTon6uUK cMeCH JHa-
MeTpOM 4 MM TODHUT CO CKOPOCTBIO 2 mMm/c. IIpu ropeHUH OH MOXKeT yAJIH-
HuThcA B 10 pas!

Peaxus ropeHusA caxapo3ssbl 012H22011 B IPMCYTCTBUU ABYX OKHUCIHTE-
feit, HUTPATa KaJIUs U JUXPOMATa KaIKUA, JOBOJILHO CI0XKHA. IIpoayxThI pe-
AKIIUM — UYepHBbIe YACTUI(BI CAXKH, 3€JIEHBIH OKCHUJ xpoma(Ill) Cr, 04, pac-

nnap kap6orata kanua K,CO,, a TaKxe AHOKCH] yriepoaa CO, n HUTDHT
ranusa KNO,. Tazoo6pasHblit JUOKCHJ YIJlepoja BCIYyYHBAET CMeCh TBepAbIX

OpPOAYKTOB U 3aCTaBJAET ee IBUraThbCA.
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HHATPATHI — conu a3oTHOR KHCIOTH HN03. 9ro GecnpeTHLIE xpzc-

j'ra.u.nmecxne ‘BeriiecTsa, XOpOING PACTBODHMEIE B BOJE. TIpz narpesanan
‘ONM BeflyT ce6s Mo-pasHOMY, B 3ABHCHMOCTH OT KATHOHA BXOAAIETO B KX
‘cocraB MeTanna. Tak, HETDATH MENOIHLIX METAJIOB MIABATCH C: PA3NO-
MeBWeM, BEIeNER KUCHOPOA U OPEBPAMIAACE B HH!!D]!TI:!. H&npnmep, HHA-
| TDAT KAXHA TePeXOXHT B. HETPHT KATAAL - -

| * 2KNO, = 2KNO, + ozT |
. Hn-rpg-ru ue'ra.u.non, HAXOAAMRAXCH B DALY Hanpaxcenuﬁ o'r ’MEI‘HHH
a0 Menmn, npenpamalo'rca ‘B OKCHMJ(KI METAJJIOB C BhIfeJCHHAEM nnoxcma

‘agoTa M KHCIOpOJa; nmpa'ru Gszponnmx Me!ra.rmon -repmmxecxn paana-
'TAIOTCH, BRIZIGNAS METAJLE: =~ i :

2Cu(Nos)2 = 2Cu0 + 4N02T + o T
- 2AgNO, = 2Ag+2NO,T + ozT

’ Bce HATpATHL B 'roﬂ JTH BHOM cTemeHn omacHsI, HO 0c060e MecTo cpean
~sapuMaer HUTPAT aMMOERA NH NO,: oH gBnsdeTca BIDHIBIATHIM Be-

Craagkas 3eJeHas «3MeHKa»

JApyroii cnoco6 U3roTOBIEHNSI CMECH AJIA JUXPOMATHOMN «3MeH» BKJIIOUA-
€T CMEeIINBaHWe MOPOMIKOB 1 r AUXpoMaTa aMMOHHA (NH4)ZCr207, 2 r HHU-

tpara ammonusa NH NO,; u 1 r caxapHo# nyApsl. 9Ty CMeCh CMagHBAIOT BO-

Jof, JIeIIAT U3 Hee MAJNOUYKY M CYIIAT Ha Bo3Ayxe. ECIH DaTouky mojxKedb,
H3 Hee B Pa3HEIe CTOPOHEI MONOJI3YT YepHO-3eJieHkle «3Men». IIpu sToM npo-
HACXOAT CIeAYIOITHE PeaKilHH:

(NH,),Cr,0, = Cr,0, + N,T + 4H,0
NH,NO, = N,0T + 2H,0T
C,5H,,0,, + 60, = 6CO,T + 11H,0T + 6C

IIpu paanoxxeHUM AMXpOMaTa aMMOHHA 06pasyrorcs asoT N,, BoaAHOMH
nap u seneHnit okcnA xpoma(Ill) Cr,0,;. Peakuus nporexaer ¢ BrijeneHHeM

TENJIOTHl. B peakIii TepMHYECKOr0 PA3JOXKeHHs HUTPATA AMMOHHA BhIfe-
JsteTcA OeCUBETHRIN ras — OKCHJA AHA30TAa N,O, xoTophiii yxe npu caabom

HArpeBAHMH pasJjaraercd Ha Kucaopoa O, u asot N,. A roperHue caxapa JaeT
eie ORMH ras — Auokcus yraeposa CO,, Bao6aBOK IPOUCXOAUT OOYrIHBAa-

HIe — BhIieJIeHHe yriepoga. MHOro rasoB IIIOC TBepALIe IPOAYKTHI OKHCIe-
HHA — BOT IPDAYUHA «3MEHHOr0» IIOBEJeHUS IOpAINeH CMeCH.
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CogoBas «ragioKa»

9T0 0YeHL NPOCTOMH M UBANIHEIH ONEIT. YTOOR €ro oCyuieCTBUTh, B CTOJIO-
BYIO TAPeJKY HACHINAIOT 3—4 daliHbIe JOXKKYU CyXOro IPOCEAHHOr0 PEYHOI0
mecKa M JeJaloT M3 Hero ropky ¢ yruay6ieHueM B BeplIuHe. 3aTeM TrOTO-
BAT PeaKIMOHHYIO CMeCh, COCTOAILYIO U3 1 uyailHOM JIOXKKH CaXapHOH NyApHI
u 1/4 uaitnoit noxku rugporapb6oHara HaTpus. IIponuTeIBaloT neCOK 96—
98% -HBIM 3TAHOJOM M 3aCHIIAKT B YIJIyOJIeHHe F'OPKU IPUTOTOBJIEHHYIO pe-
AKIIMOHHYIO CMECh, a II0CJIe 3TOr0 MOAKUralT cuupT. Yepes 3—4 MHHYTHI
HA TIOBEPXHOCTH CMECH TOABIAIOTCA YePHLIE IIAPHKHY, a8 Y OCHOBAHUA 'OPKH —
yepHad KUAKOCTL. Korga mouru Beck CIUPT CTOPUT, CMeChH YePHEET U U3 IIeC-
Ka MeJJIeHHO BHITIOJ3aeT M3BMBAIOIIAACH TOJCTAs YepHAs «TafioKa». ¥ OC-
HOBAHHA OHA OKPYXKEHA «BOPOTHHKOM» JOTOPAIOUIEro CIMPTA.

Huoxcuz yraepoga CO,, BEAENAIOUINIACA IPH PA3I0XKEHHN ruapoxapoo-

HaTA HATPHUA U F'OPEHUH 3THJIOBOT'O CIIXPTA B COOTBETCTBHH C PEAKIIUAMH:
2NaHCO, = Na,CO, + H,0T + CO,T
C,H.OH + 3 0, = 2C0,T + 3H,0T,
BCIIyYHUBaeT ropAliyro Maccy, 3aCTaBjaAsd €€ NIOJI3TH, KaK 3Med. Yem posslie

FOPUT CIHPT, TeM AJHHHEE [OJYYAeTCHA «3Mef», COCTOSIAd U3 KapOoHara
HATPHS, CMEIIaHHOr0 C MeJIbUARIINMH YaCTHYKAMH YIId, KOTOPHIA 06pasy-

‘eTcs IIpH OKHCJIEHHH caxapa.

CenuTpAHas «3Mesi»

BoT kaxymo «3Men» MOXKHO HAGIIOAATE, €CHH AJIA OILITA C NOJKHUIaHH-
eM caxapa M CIHPTA HCIO0JL30BAaTL HUTPAT aMMOHuA. B aTOM cayuae peaknu-
OHHAA CMeCh JOJYKHA COCTOATEL M3 1/2 ualiHON JOXKH HUTPATA AMMOHHUSA U
1/2 yaitHoii TOKKH CAXAPHOIO IeCKA, TIIATEILHO IIePETEPTHIX B CTYNKe. ITY
CMecCh 3aCHIAIOT B yray6aeHue IPOIUTAHHOM STHIOBRIM CIIHPTOM II€COYHOM
rOpKH, & IOTOM 3a;kuraioT cnupt. [locae TOro Kax OH IOYTH BECH BEITOPUT, C
BEPIIHHEI 'OPKH HAYUHAET CIIOJI3aTh «TaJloKa».

Ee osiBieHne HA CBeT BHI3BAHO pPeaKlNeil HUTPaTa aMMOHUA C CAXapoMm:

2NH,NO, + C,,H,,0,, = 11C + 2N,T + CO,T + 15H,0T

IIpHBOAAT B ABH)KEHHE «TAfIOKy» ONSTL-TAKH 00pasyroluecs rassl:
a3oT N,, AMOKCHA yTraeposa CO,mn napkl BOJKL,

YepHblil «yAaB» H3 CTAKAHA

DTOT ONHIT MpeicTaBJaAeT coboil 3axBaThIBawoulee 3penumnie. CaxapHyw
IyAPY B KOJHYecTBe 75 I IOMelaloT B BHICOKMM CTEKJAHHBIA CTAKAH, CMa-
YHUBAIOT ee 5—7 MJ BOABLI U IepeMEIIuBalOT AIUHHON CTEeKJISHHOH IIaJIo4-
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koit. IloToM K BIAXXHOMY caxapy NpPHIKBAIOT

Cmecs no aroit nanouxke 30—40 MJI KOHUEHTPHUPOBAH-
caxapHoi . .

——— TpoxyKTs: Hoii cepHoi Kucaotel H,SO,. (OcTtop ok Hol

H2804(K0HI.[.) PeaxkIuu CepHaﬁ KHCJIOTaA — €eJKO0oe U oIac-

Hoe BemnjecTBo!) 3aTeM GRICTPO MepeMeIny-

CrexknsaHHaA BAIOT CTEKJAHHON MAJNOYKOU, KOTOPYIO OCTAaB-

HAN0YKa JIAIOT B CTAKAHE, 3allOJIHEHHOM cMechlo. Uepea

OJHY-JBE MUHYTHI COAEPKUMOE CTAKAHA HAYU-
HAeT YepHeTh, BCOYYUBATLCA H B BUAe 006b-
eMHCTOH, PRIXJIOH ¥ HO3ApPeBATONH MACCHI ITOX-
HUMAaTbCA, YBJIEKad BBEPX CTEKJAHHYIO Ia-
nouKy. CMech B CTaKaHe CHJILHO PA30TPEBAET-
cA U pa)ke HeMHOro ammurtca. OHa MeIJIeHHO
BBIIIOJI3aeT U3 cTaxkaHa (puc. 37).

CepHasd KHCJIOTAa OKHCJIAET CAXAPO3Y
C,,H4,0,; u mpeBpamaerca B JUOKCHJ CephI
S02. OnHOBPEMEHHO MOJIYyYaeTcAa AUOKCU] yT-

nepoja CO,. ITH rassl BCIyYUBaOT 06pasylo-
2

IAIICA YTroJIb ¥ BRITAJIKMBAIOT €70 U3 CTaKaHA
BMECTE C IIaJIOUYKON. Y paBHeHWe, epeaalolee
9TH XUMHWUYECKHUE TIPeBPaIeHUA, TAKOBO:

C,,H,,0,, + 2H,80, = 11C + 280,T + CO,T + 13H,0T

JMOKCHAEI yIiIepoJa U Cepbl BMECTE C MAPAMM BOJbI YBEJINUUBAIOT 00beM
PeaKIIMOHHOM MACCH! H 3aCTaBJsOT ee epeMeIaThCA.

YpoTpONHHOBEL «IpaKoH»

Kynure ta6seTKn ypoTponuHa (B ANTEKE) MM «TBEPAOTO CIUPTa» — CY-
XO0Tro roprodero (B xo3aldcTBeHHOM MarasuHe). Cyxoe ropwouee GhiBaeT pas-
HBIX THIIOB, [I03TOMY HE MelllaeT IIPOBEPUTH, COAEPIKUT IM OHO YPOTPOIIHH.
Jnsa 2TOro Haj0 OTJIOMHTH HECKOJBKO KYCOYKOB CYXOTO IOpIOUEero, II0Jo-
JKUTBh UX B IPOOMPKY N HEMHOTO HArPeTh. Eciu B HeM eCTh YPOTPOIIMH, TO B
[IOYyBCTBYEeTe 3aIlaX aMMHAKA.

Oxnny TabneTKy «TBEpPAOTO CIMPTA» WJIH AITEYHOTO YPOTPOIMHA — TeK-
camerunedrerpamuna (CH,)oN, monoxure na 6mronne u 3—4 pasa mpo-
MUTalTe KOHUEHTPUPOBAHHLIM BOLHLIM PACTBOPOM HUTPATA AMMOHUA
NH 4N03, Kanasi ero 3 IHUIIeTKH, a MOTOM BhICylnuBas. Kaxawii pas Hamgo
HanocuTh 5—10 kanesns (0,5 Ma pacTeopa).

CamMoe yToMuTENbHOE — BBHICYNIMBaHUe TAGJIETOK: MPY KOMHATHOH TeM-

IlepaType Ha BO3JyXe OHO MPOLOJIMKAETCA CANIIKOM AoJro. MosKHO ImocTa-
BUTh 0/10/1le HA KMOAINH JaliHUK, u30eras monajaHuA BOAAHOTO Mapa Ha

Puc. 37. Caxapselil «ynaB»
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rabnetky. K coxanennio, 6osee BHICOKOH TeMnepaTyphl yPOTPOIHMH HE BBI-
JepiKuBaeT U pasjaraerca. Pasymeercsa, HeJb3A CYIIUTD TabJeTKH M Ha OT-
KPBITOM OTHE: OHH MOTYT 3aroperbcsi. IIpomnTaHHYIO M BBICYIICHHYIO Ta6-
7eTKy Ha 6Ji0/1e cle/lyeT NOAMXKedb C O4HOHi CTOPOHBI. Y Tyr HauHYTCA YyAe-
ca: MOABATCA UepHbIe IIAPUKH KHUIANEH XKHUAKOCTH, KOTOpBIE CIMBAIOTCHA
BMecTe M 06pasyoT no001e BhIPACTAIOIIEr0 «XBOCTa». Ox uarubaercs, a 34
HHUM BBIPACTAET TOJICTOE TEJIO «APAKOHAa».

Pasnoxenue yporponuna (CH,)gH, Bucmecn ¢ HATPATOM aMMOHHA
NH,NO4 npuBoIuT K 06pa3oBaHUIO IOPUCTO MacChl, COCTOAINEN U3 yrn;}po-
1a, ¥ 60JIBIIOrO KOJHMYECTBa ra3oB — AMOKCHAA yriepola CO,, agora N, n
Bogbl. VI XMMHUECKH YMCTHIH YPOTPOIMH, ¥ HUTPAT aMMOHHA PadjaraiTcs,
He 06pasya TBepAbIX IpoAyKToB. OfHAKO B CyX0e roprodee Ha CTafny ¢opmo-
paHUs TabIeToK 106aBIAIOT CBASYIOIINE BellleCTBa — NapaduH U TalbK. Bor
HoueMy MOABIAETCA «TeJO APAKOHA». A BBIJEJAIINECA rasbl BCIyINEBAIOT

U IBUTAIOT €ro.
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HurpaTHBIil «4epBIK»

J1s BHINONHEHUA 3TOTO ONBITA AENAKT U3 YKECTH TPYOOUKY AMaMeTPOM
15—20 MM u gnunOlM 6—7 cM. C 04HOI CTODPOHBI ee 3aKPHIBAIOT TAMIOHOM
13 CTEeKJIAHHOH BaThl MJIM yBIaXcHeHHoro acGecta. IloTroM mouTu Bcio Tpy-
GoYKy 3aKaNBIBAIOT 3aKPHITEIM KOHI[OM BHHUA B CJIOH ITeCKa, TIOMEILEHHOTO B
HIMPOKYIO JKeJIe3HYIO0 GaHKYy.

B BepxHI0I0 9aCTh 3aKONMAHHOM TPYGOUKM HACKITIAIOT CMECH, COCTOAILYIO
U3 TOHKO PacTepTHIX B CTYNKe 5 I caxapa C12H22011 n 14 r HUTpaTa aMMo-
vua NH 4NO3, TaK, 4YTOOEI BBEpXY TPYOOUKH OCTANCA CBOGOZHHIN 06beM,
COOTBETCTBYIOLUI TPUMEPHO 1 ¢M ee BRICOTHL. B aTy yacTs 06beMa TpyGoukn ‘
noMemaT «3anan» — 0,25—0,26 r n3MelbYEeHHRIX KPHCTAJIOB IIepMaHTa- |
HaTa Kaaud KMnO,. V3 Hux genaioT HeGOJIBIIYIO TOPKY ¢ yriIy6IeHNeM IIo- ! Tasa 18
cepeause. B aro yraybieHne BBOAAT NMIETKOH MM IINPULEM HECKOILKO }

KalleJb TIIHIEepHUHA C3H5(OH)3, He cojlep Kalllero IPMMecH BOJLL. !

Teneps 6yanTe 0CTOPOXKHEL: Yepe3 15—20 ceKyH[ 3ama BOCILIAMEHUTCS HACTOJIBHBIE BYJIKAHBI
M 3a)X0KeT CMeCh, Haxoaamywocs B Tpy6ouke! Kakx Tonsko 6ygeT 1o0- ; . 6
GaBieH rIMLepHUH, OTOHANTEe OT 6AHKH HA TPHU-UeTH be ‘ B IpeBHErpedecKOod MHUMOJIOTHH X POMOHOTHHI 60I‘-0Ky3Hell TCegecT BLI ?‘PS;:
MeTpa. 3 Tpy6ouKHM NOBANUT YepHEIH AEIM, 2 BMECTE ¢ HUM BLIIIOI3eT uep- . ;xeHHUKOM 6OrOB, IOKPOBUTEIEM pemecel. B olHOH U3 JeTeH | HApesneit I'p .
HBIA JBIMAIIMICS «UePBAK» IPUUYAIHBON (POPMEI. ' muu rosopuioch: «M ypapun mo cBoeit HaKOBaJbHE THTAHTCKIM 1vxom;]'1(;(:vI :
1 OGbsicHUM 3TO XMMHMUeCKOe siBJIeHKe. 3alall CaMOBOCILIAMEHAETCH H3-3a yepnsli or Komotu X meLmH Gor Tedect, u MPOCHYJIMCH BYJKAHBI HA ‘
| OKHCJIMTENLHO-BOCCTAHOBUTENIBHOR peakunu Mexay KMnO, (oxuciauTenem) . je...» IIo umenu Bynkana, Gora oras ApeBHUX DHMJIAH, HaSBAHEL ornem;ll‘;
u riaunepuHoM (BoccranosureneM). [IpoaykraMu peaknuu ABISIOTCA OKCHI vmaume ropbl — BYJKAHEI, BHE3ATTHO npOCBIIIaIOHIUHeCﬂ 1 yHHYTOXAIOIN
mapraana(IV) MnO,, auoxcuz yriepoaa CO,, kapGoHaT kanus K,COg4 u Boza. " OKpecT BCe KMBOE BO BpEMA CTPAIIHEIX H3BEPIKEHUN. . .
’ Cpom moMalllHMe BYJKaHBI IPUAYMalu U XI/IMI/IECI/I. C:IT?HA?zig:%Z?;
! | TJIAIIEPHH (0T rpeveckoro coBa «TIAKHACS — caaaxmit) — cAponoot- «BYJIKAHIMYECKHUH» OIBIT IEPBRIM np%nenaﬁe};iM:;I:f:Kx;r p OKZH HHA.
J ‘paa 1A HUIKOCTE cnamcoi‘o BKyca, 6ea npera ® sanaxa. OH nMeeT dopmyiry ‘ rep, KOTOPHII IIPOCTaBHUJICA KakK H30 peTa
| C4H(OH), o mpueaznesxaT K YMCTY TDEXATOMELIX CIIMPTOR: TPH ATOMA yT- )
_1€DOJia CBABAHKI C TPEMA THADOKCHIEHLIMA dparmerramu OH. Byakau Bérrrepa

. Pnuneprn cuemupaerca ¢ BOOM ¥ STUIOBEIM CIUPTOM B JTIOGHIX COOT-

. sty i B 1843 r. Pyaonnd BérTrep mosyuns fuXpoMaT aMMOHHUA (NH,),Cr,07 —
OmICeHMAX W  MOMET HOTJIOTUTH ~ UI BOZIYXA BOAY. B KOJIHYECTBe,

H

CIILITATBH 3TO
_cootetcraylomeM 40% ero cobereerHo# Macch. BeaBopEHI rauneps OpaHKeBO-KpPaCHOe KDUCTALINYecKoe BemeCTBOP-I g;lc ﬁziii ;BCH of ropi-
 KHTHT n’pn:+290,‘,’Cﬁéipaaﬂox¢ennem;.J,‘ : L BeNIeCTBO Ha ¢crnocoOHOCTh B3PEIBATHCA OT y{:apa o SHIE (EBATH
e Tpexa'mhmmﬁcmp-p 6511 oTKDHIT B 1779 r. Kapnom IlTeesne B po- mieii Ay4uHEI. YJap MOJOTOM Ha YYTyHHOHM IJIUTE BCET o wa aponiy
83J103KeHUA ONMBKOBOrO Macia. Ppanmyackuil xumux Mumens KDHCTAJUIEI JUXDOMATA AMMOHHSA B MOPOIIOK. 3areM, HacHl na rapeny
pens B 1817 I;"'-,"'YCTa‘HOH A1, 9TO TANIEPHE o6pazyeTcs Ipy ONYIeHNA ropKy KpHCTaJIoB, BéTTrep noanec K Heu ropAmyo Jy4uHKY. hp o mada.
‘M3 KUpO na. Coctas raunepuHa onpefennn & 1836 r. apyro# dpas- He BCIIBIXHYJIH, HO BOKDYT KOHIA rOpsALei JyIHHKHA YTO-TO 3AKHIIeN0, e
nyscxult xumuk Teopmms Meaya. I} CTPEeMHTEJILHO BEUTETATh PACKAJTEHHbIe YacTHIbl. ['opka cTana yBes -
- Tpupoanwe sxuput mox geficrsmem ImeJo%ell OMBLISIOTCA — pAcHazga- BATHCH M CKOPO TPHHAJIA BHYIIHTeNbHEIE pasMeps! (puc. 38). Mamenuic
107¢A Ha IIMNEDUH ¥ MUDHBIE KUCIOTH (HANPEMeD, NATLMHTMEOBYIO ee I(BEeT: BMECTO OPAHKEBOTO OH CTAIl 3eJIeHBIM.
?115H3ICOOH’ creapunosyio C; ,H,,COOH unu onennosymw C, ,Hy,COOH). TosaHee GBITO YCTAHOBIEHO, YTO [UXPOMAT AMMOHUS CAMONIPOUBBOILHO
pHENEDON TAROID IIDDRECCA CIYIKUT DeaRIuA:. |, W paasaraeTcs He TOJBKO OT 3aKIKEeHHON JYINHKY MK CIIUKH, HO 1 OT HaPIE,Ie-
. CgHg(C,;H,,C00), + 3NaOH = C,H,(OH), + 3C,,H,,COONa o CTEeKJISHHON majodxy. [Ipu aTOM BbIIEsSeTCA radoo0pasHBIM asoT Ny,
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Topsamaa I‘aaopﬁpaaﬂblﬁ a3or, w
NyuYnHA I1apbl BOABL — o - i

Opanxesnie |
kpucrasnel  ITnama |

(NH ) ,Cr,0, 3eseHbIH

MOPOIIIOK
Cr,04

; ®daphoposas
‘ YalkKa

Puc. 38. Bynkan Bérrrepa

TIapEI BOABI, TBEPAbIE YACTHYKY PACKATIEHHOT0 OKCHAa xpoMa Cr.O., U 60ib-
23

I10€ KOJIUYeCTBO TEIJIOTHI.
I/Ine'r BHYTPHMOJIEKYJIADHAA OKHCIHUTEJbHO-BOCCTAHOBUTEIbHASA peax-
ud:
(NH,),Cr,0, = Cr,0, + N, T + 4H,0T

XKenesunrit Bynkan Jlemepu

DpaHuy3CKMi XUMHK, anTekapb ¥ Bpad Huxona Jlemepn B 1673 r.
Hab/II0/ja HeuTo MOXosKee HA BYJIKAH, KOT/a, CMelllaB B jKeJIe3HoH yaimKe 2 r
xeneza Fe B Bujie onuiok u 2 r mopoukooBbpasuoit ceprl S, JOTPOHYICA 10
CMeCH CHUJIBHO HarpeToil CTeKJIAHHOM namoukoit. BykBalbHO uepes HECKOMIb-
KO CeKYHJl 13 CMECH HAYAJIM BLIJIETATH YACTUIILl YePHOTO IIBETa, 4 CaMa oHa,
CHJILHO YBEJTMUMBIIINCE B 00'b€Me, TAK PAa30rpesach, UYTO HAYAA CBETUTLCA.

Bynkau Jlemepu — pesyJabTaT B3auMOAEHCTBUA M ejle3a U CepHL:

Fe + S = FeS

T4 peaknus CONPOBOMAAETCSA BHAUUTENLHBIM BbIIEJI€HHEM 9HEPIUU B
dopMe TenaoTHI.

IIuHKOBBINi BapHaHT

IIsenckuit xumuk I'eopr Bpauat uccienoBa CBOHCTBA IMHKA ¥ BBITION-
HUJI OUBIT, IOXOMHH Ha peakuuio Jlemepu (cm. 18.2). OH.cMelnas TOHKO u3-
MeJpueHHbIE cepy (1 r) u nuHK (2 r), a IOTOM IPUKOCHYJICA K CMeCH pacKa-
JIEHHBIM *KeJIe3HBIM mnaTtesaeM. IloaBunuce niaMs u rycroit 6enkrit apiM, co-
Aeparaiuil Mmenpuaiiinye yacTUILI CyabbULa THHKA ZnS:

Zn + S=17ZnS
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deppaTHbIii ByIKaH

Yr1o6bI TOKA3aTh 3DMEKTHLIN ONBIT — M3BepeHne GeppaTHOro BYJIKA-
HAa, CMEIIMBAIOT 1 I KeJIe3HOro IOPOLIKa UJIH XKeJIe3HOU NPl C 2 r cyxoro
uutpara kanua KNO,, npeiBapuTeJbHO pACTEPTOrO B CTYTIKE. CMmecs mmome-
AT B yrayGleHWe TOPKM, CHAETaHHOM M3 4—5 CTOJIOBBIX JIOXKEK CYXOTro
IIPOCESHHOTO PEYHOro MeCKa, CMauUBalOT ITHIOBBIM CIMPTOM MJIH OLEKOJIO-
HOM U IIOJKUTAI0T.

HauuHaeTcs 6ypHasA peaKIus C BblJeJeHNeM UCKD, GyPOBATHIM JILIMOM H
CHJILHBIM Pa30rpeBOM — MOYTH NOJHAA KAPTHHA BYJTKAHUYECKOU JeATelb-
HocTH!

Ilpi B3aMMOAEUCTBUM HHUTPATA Kalud C HKeJIe30M obpasyeTcs d)epu-
pat(VI) kamua K,FeO, u ra3ooGpasHbIii MoHOOKcHA a3oTa NO, KOTOphIA
OKMCJIAETCS Ha BO3AYXe U JaeT KPacHo-6yphId ras — JUOKCHJ a30Ta NO,:

2KNO, + Fe = K,FeO, + 2NOT
2NO + 0, = 2NO,

Ecyiit TBepAbLH OCTATOK IOC/Ie OKOHYAHMSA PEAKIMH [IOMECTUTD B CTAKAH
¢ XOJOZHON KHUIAYeHON BOAOIH, MOJYYHUTCA KPACHO-QUOTETOBBIM PACTBOD
deppara(VI) kanna K,FeO,. [Ipu nogxucIenuy 3Toro pacTeopa TIIPOUCXOIUT

BhIesieHne kucaopoza Oy

4Fe0% + 20H,0" = 4[Fe(H,0)¢*" + 30,1 + 6H,0

VronbHbIi ByJIKaH

B dapdopoBoil yalke pacnaaBiaAa0T 2—3 r gurpara xaaua KNO, u B pac-
m1aB 6pocaloT KyCOUeK APeBeCcHOro yrid.
327
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IIpoucxoauT «HM3Bep)KeHHe BYJIKAHA»: YroJib HAYMHAET APKO rOPeThb
TIOAIIPEITUBAA HaJl paCIIJIABOM, M MOJKET JasKe BhlJIeTeTh U3 YalllKH. HOSTOM);
mepej ONBITOM HYJXXHO HajJeTh 3AIMUTHBIEe OYKH, a4 IIOC-
e HAYaJaTrOpPeHHUA HAJZO OTOUTH OT 4allKHU NoAaJbe, Ha
paccToAHHe TOJITOPa-ABa MeTpa. ,

Peaknusa sakanuyuBaeTca obpasoBanuem HUTpuTa kanrua KNO, u Bolge-
JenueM guokcuja yraepoga CO,: 2

2KNO, + C = 2KNO, + CO, T

9TOT «BYyJIKAHUYECKHUI» OMKIT GYAET BHIMIALETH 0co6eHHO dddeKTHO, ec-
JIX IOKA3hIBATH €ro B CYMePKaX MJIM HOYLIO Ha OTKPEITOM Bo3gyxe. [loxkaanl-
Bas 3TOT U Apyrue moJ00HRIE ONBITHI, [03a60THTECH 0 0E30MACHOCTU 3PUTe-
Jeit, ycaiuB ux nojanbnie. IIoMHHTEe: HeJA b3 HAKJOHATHLCA Haf

BYJKAaHOM ¥ IPUKACATECA K HEMY, [IOKA MPOIeCC He 3aKOHYUTCA U BCe
BellleCTBA He OCTBIHYT!

JeIMamuii ByJIKaH

Ha aHO BBICOKOTO0 XMMUYECKOro CTaKaHa
HACBIMIAKOT CJOH IeCKa TOJIMIMHON 3—4 cM U XuMuueckas
cTtaBAT GapdopoBy0 YalKy, B KOTOPYIO U3 IAneTKa
mme'r{cn HajaupaioT 1m0 10 MJ KOHIIEeHTPUPO-
BaHHOH asoTHO# kuciaore NHO,; (mnorxo-
cTe0 1,50 r/MJ1) ¥ KOHIEHTPHPOBAHHOU cep-

JEIM # KOIIOTH

Ho# kucnors H,80, (mrorHocteio 1,84 r/mu). — Crakan
Craxad ¢ YalIKOM IIOMEMM[al0T B BRITAMKHOMI CKHoH
mkad ¥ U3 NUIETKHU IPHJIUBAIOT N0 KAILIAM '{amxanap
TOJIBKO 4TO IleperHanHhuIy ckunugap. Kaxaaa

Kanjf, molafad Ha MOBEePXHOCTH CMeCH ABYX ICEIB;%L
KHCJIOT, BOCILIaMeHAeTCA ¥ CropaeT ¢ Buljee- HZSOE;H
HUEeM I'yCTOTO YePHOTO JbIMAa C GOJIBIIHUM KO- (xoHm.)
JUYECTBOM KonoTu (puc. 39). Iecox

A3BOoTHAaA KHCJIOTAa ABJIAETCA OKHUCINUTE-
JleM CKHUIIUAAapa, a cepHas KUCIoTa JeiicTByer
KakK 006e3BOKUBAIOIEe CPEeACTBO, BeAb IPH Pye. 39. CrHMNAapHBIH
Cropauuu CKumugapa o0pasyioTca BoJa U M- BYJIKaH
oxcup yraepona CO,.

S CREHHILAP— Gecnne'rna.a HJIM SHefATOBATAA IKHIKOCTH, CMeECh
CHOMHBIX YIA€BOAOPOAOB, Kunamad npu 155—165 °C. HecmoTpsa Ha BH-
COKYIO TeMIEpAaTypDy KHIeHHs, CKHIOMAAD JETyd faxe "np'H’K;.OMH&THOﬁ’
TeMIepaType.. OH JIeTKO OKHCIAETCH KHUCIOPOAOM BO3AyXa, IO3TOMY ero

IIOJIATAETCA XPAHMTh B XOPOIIO 3aKYNOPEHHKIX cocyxax. Cxumupap mpak-
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THYEeCKH HEPACTBOPHM B BOfie, HO XOPOMIO pACTBOPAETCA B BTHIOBOM CIIHD-
Te, ameToHe, fuaTHiIOBOM 3dupe. OB ‘MpexpacHEil PACTBOPHTENb CMOJ,
| MacesI, HPOB ¥ RaydyKa. Crunugap — Ben;é;‘c.srﬁac,ﬂucoxoﬁ PEeaRIEOH-
Ho#t cmocobrocTsio. OH pearmpyer ¢ 0B0HOM, TaJIOTeHAMH (manpumep, ¢
- XJOPOM), C KOHIEHTPAPOBaHHOMA A30THOH KUCAOTOH, ORCUAOM xpoma(IIl).
ITocnepEue ABA BEIECTBA BhI3LIBAIOT CaMOBOCILIIAMEH '

_ CKMDMASp DOMYUAIOT U3 NPHPOAHOLO CHPL, Hall
 K{ jeTydeil 9ACTH JKHUBALL — CMOJEL, Bl :

} atomiel 13 HAIDE3OB KOP
XBORHHIX JiepeBLeB. TeepAblil OCTATOK IOC/S YAAJEHHA CKHOVAApa M3 HH-

BEIBl — 3T0 KAHAQOAD.

Byaxan Ileeixe

B 1779 r. mBeackuil antexaps-xumuk Kaps Illeeie BrnepBrie MOy
[WIEepPUH ¥ Ha3Baj MOJYYEHHYIO JKUAKOCTH «CJIAJKOE macao». Hgydasn
cBoOiicTBA IIMIlEpUHA, OH OJHAXKIBI CMeIlan ero ¢ KPHUCTAAIUIeCKUM Iep-
manrasaTom Kaausa. HeocxxugaHHO MPOU3OMITA BCIBIIIKA CMECH.

Teneps 5TOT 3¢hheKTHBIA ONBIT C BBIGPOCOM OrHA OCYILECTBJIAIT CJe-
nyiomum obpasoM. B dapdopoByio 4amKy uId HA KepaMU4YecKyI0 ILIHTKY
HACLINIAIOT B Bi/e FOPKY TIIATEJbHO PACTEPTHIH B CTyNKe MePMaHIAHAT Ka-
ausa KMnO,. B BepminHe rOpKU nesnaioT HeGoJbIIOe yraybieHne, BHOCAT TY-
A8 HeCKOJbKO Kallesb IVIHMIepuHa C3H5(OH)3, He cofepJKalllero MpHUMecH
BOJBI, ¥ CPady Ke OTXOJAT B CTOPOHY: ceiiuac «ByaxaH» npocHerca! Yepes
1—2 MUHYTH IPOUCXOIUT BCIKIIKA (PHOJETOBOrO IBETA H3-32 pasOpEI3ru-
sanua HeGosnpmro# uacty KMnO,; rimmepyus nmp 5TOM BOCILJIAMEeHAETCA.

Peaknus, BEI3BABIIAA BCIBIIIKY, OTBeYaeT yPaBHEHUIO:

14KMnO, + 3C,H,(OH), = TK,C03 + 14Mn0, + 12H,0T + 2C0,T

U COIIPOBOXKAaeTCA OOJBIIMM BhlJeJeHneM dHeprun B ¢opMe TEILIOTH U ra-
3006pas3HbIX TpoAyKToB (CO,, IapKkI BOAbI), KOTOpbIE YBIEKAOT 3a coboit pac-
KkaJleHHbIE TBepble YaCTUIBI JHOKCHIA Mapranna MnO, u kapGoHaTa KaIusd
K2003. IonHaa UNI03UA UIBEPIKEHUA ByJKaHa!

Tanc ToABIMIMHAT M BYJKAHHYECKHMIl TEPMHT

B 1898 r. HeMellKHil MHKeHEpP-MeTalLaypr Tanc TonpaIIMUAT U306pen
cI1oco6 BHILIABKY METAJJIOB U3 MX OKCHJOB C TOMOIIBI0 ANIOMAHUA KaK BOC-
craHoBUTenA. CMech IOPOIIKOOOPA3HBIX ATIOMUHUA U OKCHAA BHIILJIABJIAE-
MOT'O MeTaJIjIa OH HasBaJ TepMUTOM (OT rpeuecKoro ¢Tepme» — ap, TEILIo-
Ta). B peaknmax ¢ yuyacTueM OKCHUJOB METAJJIOB 1 aJIOMUHUA pPasBUBAETCA
tremnepaTypa okojo 2400 °C, a caMa 3Ta OKUCJIUTEJIHbHO-BOCCTAHOBUTEIBHAA
peaknus HaYMHAeTCA, KOria TeMIlepaTypa CMecCH JAOCTUTraeT 1000 °C.
Croco6 moJydeHWs MeTaVIOB C [IOMOMbBIO TePMHUTA HAIBATH axoMoTep-
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MHeH, a CMeCh MMOPOIIKOB OKCHIA METalaa U

T'opiuok
¢ TepMuTHO AJIOMUHUS — TepMATOM [oabaInmMugTa.
CMEeChIo Hckpot IMonpoGyem mpoBecTn moJydeHHe deJjesa

(Fey03 m Al) u3 ero okcuna Fe,0, ciocobom TonpxmmMuzra,

KOTODHINi BHeIIIHEe HATIOMUHAET W3BEpPIKeHHe
JaBRI U3 KpaTepa ByJkKaHa. [[Js oIwlTa IIpej-
BAPUTEJLHO T'OTOBAT COBEPINIeHHO CYXOoi peu-
HOH IecoK, BrIcyinuBasa ero upu 200 °C B cy-
Kotsio | Pacmnas | IIMJBHOM INKady HJAM IIPOCTO B AYXOBKe.
‘ xenesa | OfHOBPEeMEHHO BRICYIIMBAKOT HeGoMbIIOH 11BE-
TOYHBIU ropuiok. HeHY>KHBIN JKesJe3HLIN Ta-
31K HallOJHAT CyXHUM IIeCKOM, a HaJ, HUM YK-
PEIIAIOT B KOJbIe MITATHBA TJIMHAHLIN IiBe-
TOYHBIA TOPIIOK M 3aKPLIBAIOT €ro JOHHOE
OTBEPCTHE JNCTOM (PHUILTPOBANLHON Gymaru
(puc. 40). BrIcyIlleHHbBIE TTOPOIIKY OKCHAA YKe-
Puc. 40. Ouprr Tonpammuara  jgesa(lll) 1 aJdrOMUHMS CMEIIUBAIOT B COOTHO-
menny 3:1 mo macce. IToll cMecM — TepMH-

Ta — GepyT He Gosee 200 r (oxoso 50 r Al u npubausurenapuo 150 r Fe,0,4)

M 3aCBLINAIOT ee B ropiioK Ha 3/4 ero obbema. JIas IpUTOTOBJICHUS TEPMUT-
HOIl cMecH He CJeAyeT BMECTO AJIOMHHHEBOr0 MOPOIIKa GpaTh aJlOMHHHE-
BYIO IIYAPY: PeaKNNA ¢ Hed UAeT CANMIKOM HYPHO U NIPUBOAUT K pPa3OpHI3THU-
BaHWIO CMECH.

B TepMuTHOIT cMecH, 3aCHITAHHON B rOPIIOK, AEIAIOT 110 I[EHTPY yIay6-
JIeHHe ¥V IOMEIIAlT B Hero 3anaj — o6pe30K MarHueBoil JIEHTHI, 3aYNINEeH-
HOHI MeJKO3epHHUCTOH HakZauHoU Gymaroii. C IOMOILI IJIUHHON JYyUHHKHA
3aKUTAIOT MATHMEBYIO JIEHTY U ObICTDPO OTXOAAT B CTOPOHY HA PACCTOSHHE
2—3 wm. ITocse Toro Kak cropaer 3amnaJj, HaunHaeTcA GypHasa peaxnuda. Hag
TOPIIKOM ITOABJIAETCA IIJaM#A M JbIM, H3 HEro BREUIETAIOT PACKAJEeHHBIE Yac-
THuKHK okcupa xenesa(lll), a u3 JoHHOTO OTBEPCTHSA BLHITEKAET CTPYIKa pac-
IJIaBJIE€HHOTO ¥Kejeda, 06pas3oBaBIIEToCca 0 PeaKIluu;

2Al + Fe,04 = 2Fe + ALO,

:.‘ Ilecok

AmoMuEnit — Merasyi, 6ojiee AKTUBHBIA B XMMHUYECKOM OTHOIIEHUH,
4eM JKeJie3o, [I03TOMY OH B MOJHON Mepe MpOABIAET CBOK BOCCTAHOBHUTEIb-
HYIO CIIOCOOHOCTE, OTHUMAaA y oKkcuga xenesa(lll) kucaoposa 1 npespamadcs
B OKCHJ AJIOMHHUA Al203. Koraa pacmniaBieHHOe »KeJie30 OCTHIHET, M3BJIE-
KAT 00pa3oBaBIINNCA KOPOJICK U3 MecKa M OUHINAIOT OT IIIJaKa — OKCHUAA
AJTFIOMUHUS.

Tenepk NOHATHO, TOUEMY MECOK JOJKEH OLITh coBeprueHHO cyxum? Ua
BJIAYKHOTO NecKa OyJeT UCIAPAThCA BOJAA, H KAIlJIN PacIlIaBIeHHOTO Xejesa
HAYHYT Pa36pLIruBaThCA. B 9TOM ciiyuae ONEIT CTAHET KpailHe OMACHLIM.
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I{MEKOBEI BYJIKaH

JlaBaiiTe cMacTepUM BYJKaH U3 1,5 r IMHKOBOM MBLIX K 2 ma ;eTgaxgz:
puja yriepoaa CCl,. Cmemmaem 3TH BerecTsa U J06aBUM K 01\%(;(;:1)4 q;) ; ;“I oK
cuna Maraus MgO uiM TaxKoe ke KOIUIeCTBO OKCH/AA UMHKA HC,K O on
JIYYUTH TYCTYIO Maccy. 3aTeM Ha JIHCTe JKeje3a Ui B CTAPON M ¢ crenac
U3 3TOH Macchl TODKY. JanbHeillye onepanuy Hajao0 BI:-IIIOJIHS{TE P BuT
goM mxady 1ubo Ha OTKPBITOM BO3AYXe. PaamecTUM meneanbuz Juer w
MICKY €O CMeChI0 Ha ABYX KMPIHYaX, MeXJy KOTOPBIMHU paaaeg JeGore
moit xkocrep. flcHO, UTO B sn1abopaTopuy BMECTO KOCTPa MO)KHOec :n T
cIupTOBKY. Bce 3aTo Oyger Heo6XoAuMO, yTo6Bl pasorpeTk CM ech{ o
200 °C. Kak ToipKO TaKafA TeMIepaTypa JOCTUTHYTA, HAUYMHA Tes Oypues
peaxmnus. M3 cmecH TO MOABIAGTCH, TO UCYE3AET IIJIaMﬂ,' BBIZ€JA y
yepHHIil ABIM. BoT BaM H BYJIKaH B MOMEHT naaepmemga. N

TerpaxJopuj yriepoaa M LHMHK pearupyioT ¢ 00pa3oB

muaka ZnCl, u yriepoaa (caxxu):
CCl, + 2Zn = 2ZnCLT + C

eHCUpYyeTcH
Xaopup nuaka ZnCl, gerko ncnapAeTcH, a Ha XO0JIOAYy KOH[ Py
B TBepAble HACTHILBI, JKATHO OTJIOM[AOIME U3 BO3AYXA BJIATY.
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IR BUN Hopawiii Bynxkan

Hast atoro oneita cMemmnBaeM 10 r Moxa, MeIKo HcTepToro B (hapdopo-
BO# CTYIIKe, ¢ 2,5 r TMHKOBOI mbLTH. CMech BHICHIIAEM TOPKOIf B CTADYIO Ta-
PeJKy UM Ha KePaMM4YeCKYI0 IJIUTKY. B BeplliMHe FOPKU BHIAABIMBAEM CY-
X¥MM ZHOM He6onBIION NPOOUPKY yray6ieHue, B KOTOpoe BHOCUM 2—3 Kar-
U pazbaBIeHHOH CONAHOM KMUCIOTHL U CPa3y HAKPHIBAEM CTEKISHHBIM KOJIO0-
KOJIOM MJIH 60NBIION cTeKIAHHON 6anKoil. Yepes 1 —2 MUHYTHEI HauUHAETCA
OypHasa peakuusa. ['opka BocmiaMeHAeTcs, BHIAENAIOTCA (DUOMETOBRIE ITAPEI
HOJa, U3 KOTOPBIX Ha XOJOJHBIX CTEHKAaX DAHKY MJIM HA IOBEPXHOCTH KOJIO-
KoJla 00pas3yIoTcA Melbualiiine KPUCTaLINKH.

IMusk pearupyer ¢ HOAOM U AaeT MOIUA IUHKA ZnIZ:
Zn + 12 = ZnI2

ane.nmomaﬂca IIPX 3TOM TeIlJIOTa HaArpeBaeT CMech N CHOCOﬁCTByeT
BO3TOHKe H0Ja, a CONAHAA KHUCJIOTA CIYXKUT « MHUIIMATOPOM » 3TOM peaKinu.

IL.NEN Hckpucerniii Byakan

IJroT oneIT TpebyeT GONBIION MOATOTOBKHM, OH MOpajyeT TeX, KTO He 6o-
urcs NofobHoi paboTel. Baauase roTOBAT GyMamHYI0 TMIb3y MM IATPOH.
W3 nucra nucueit GymMaru BHIPe3aiOT NPAMOYTOJIBHUK NIMPHHON 4 M ¥ 1Ju-
Hoit 10 cm. Ero HaBopaunBaioT Ha 06pe30K KPyTrJioi AepeBAHHON MaIKy aua-
MeTpoM 6—8 MM u aauHOM 12—13 cM, cMa3aB GyMasKHYIO 3aTOTOBKY KJIeii-
CTepOM ¢ BHYTpPEHHei CTOPOHHI Ha mupuHy 3—4 cM. Ilocneanuit oGopor 6y-
MAaru TaK/Ke CMa3hIBAIOT KJIEeHCTEePOM M IUIOTHO IDHIKHUMAIOT K JepeBAHHOI
BCTaBKe. 3aTe€M BCTABKY BBHIJBUIaloT Ha 1 ¢M U 0CBOGOMKAAIOT THIR3Y Ha ee
KoOHIle. JTOT KOHeIl C ABYX IPOTHBOIOJOMHBIX CTOPOH CTHOAIOT, YTOGHI IO-
JYYIUIOCH AOHBIIIKO, CMA3RIBAIOT KJIEHCTEPOM U IPUAABIUBAIOT AepeBAHHOMN
BCTABKOH K IIOCKOH THoBepxHocTH. IlolydyeHHYI0 TaKUM 06PasoM TIMIB3Y
CHHMAIOT CO BCTABKH U cymiaT. Ilocse aToro roroBAT cMech U3 8 I THIATEIBHO
pactepToro B dapdopoBoil CTYyIKe HUTPATA KaJIHUs KNO, 1 2 r menxosepauc-

TOTO APEBECHOTO YIJIfl, KOTOPYIO M HACHINAIOT B TMJIBL3Y, CJIETKa yTpaMbOBBI-
Baf NepeBAHHOM BcTraBroi. Korma runbsa 6yger mouTn sanoiHeHa, BCTABIIA-
I0T KOHell QUTUIIA U NOCEIMAIOT cMechk. BricTymaromuit Konern GUTHIA NOJ-
JKeH UMeTb JJuHYy 3—4 cM.

Duruar — 310 c1a6o CKPy4YeHHAs JbHAHASA BePEBKA MJIM INHYD TOJINIU-
Ho¥t 3—5 MM, BEIBADEHHAA B BOJAHOM PAaCTBOpE AlleTATa CBUHIA B TEYEHUE
5—10 munyT. PacTBOp HosKeH comepxaTe Ha Kaxable 10 r coau 20 M Bo-
Abl. IIponuTaHHYIO COMBIO CBMHIIA BEPEBKY CYIIAT, a IOTOM IPOTHDAIOT CY-
KOHKOM JJA yAaleHUus BOPCA, KOTOPHIN MOT 6Bl YBEJUYUTE CKOPOCTH roOpe-
HudA puTunaa. OHa fosKHAa GRITE 0K0JIO 25 cM /4.
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Temepsk BCe FOTOBO, IOPA IPUBECTH «BYJIKAH» B JeHcTBUE. I‘nnssye::;m:(;
OBIBAIOT B CyXOH IIeCOK, OOMeIeHHEIH B JKeje3HOoe BeAPO HIM mzlwmzb
6aHKy, ocTaBiadad 1/4 BBHICOTHI T'MJIB3BI HAJ IecKoM, ¥ MOJMKHUTaioT Menﬂe;
4 IOTOM OTXOAAT OT ByJIKaHAa Ha pacCTOAHUE 23 m. PUTUIB BOCILIA renser
cMeCh, ¥ U3 MMIb3bl HAUMHAET BBLIETATh CHOIl MEJIKUX HCKp C ano(;\:’; 2o :ep_
BaeTcA Po30BaTOE MIaMd. Bynxkan gecTeyer 23 MUHYTHI, & IIOT

JKeHue ITpeKpalaeTcq.
una yriaepoja u
Topenne cMecH BeJeT K 06pa3oBaHHIO K2003, MOHOOKCHAA YTJIED

asoTa:
2KNO, + 4C = K,CO, + 3COT + N, T

Eciu B cMech §OOABUTH IIENOTKY HUTPATA 6apusa Ba(NOj),, To miams

npuo6peTeT 3eeHbIH 1BET.

IERPN @DuoaeToBBIi JKHHH

Wox pearupyeT ¢ XUMU4YeCKH aKTHBHBIMU MeTaNaMu (M&I‘HHEI\(/)[BI; ZJ:IIZ:
muHHEM) ¢ 3¢ deKTHOR BeObIIIIKOM. IIpH 3TOM BBIAENAOTCH (1)1«1011e'rro e
pEI, ¥ BCA KapTMHA HAIOMUHAET fABJIeHUe AKUHHA U3 3amMeYaTaHHo

HHA. )
HJIH;::&TIIIIZIRIZ;I:?E aTOT QIOKYC, HAJO0 IPUTOTOBUTDH CTEKJIAHHBIN KOJIOKOJ
MY MATHJINTPOBYIO CTEKJIAHHYIO GaHky JuM00 BEIMOJHATH ONBIT HA f;;}f{iﬁ
posnyxe. B HeGoaplIoli dapdopoBoll yalKe CMEIIMBAIOT nononnHyCTe ol
JI07KKM 2TIOMHHMEBOH YDl U YA HYIO JOXKY npeaBapUTeIEHO paneMpaTOT
B CTYIIKE CYXOro HMoja. Yurure, 4TO € nopomr&ooﬁpasnmm amomm;namT !
ombIT He moxyuaerca! CMeck coOuparoT ropKoM U B BepUIMHE ee [ ZH-
B KOTOpO€ IPHUIMBAIOT U3 MUIIETKH 2—3 xanaM JUCTUAIHDPOB

G1eHune
o ’ BIBAIOT UAIIKY CO CMECHIO CTEKJIAHHEIM KOJIOKOIOM

Hoit Boabi. Cpasy e HaKp

uau 6aHKON. ) _
Yepes HECKOJIBKO CEKYH]| HaJl TOPKOH nmoABJsieTcA MaleHbKoe GHUONeTo

uT
Boe 06auK0, 8 BTO O3HAYAET, UTO JAMKHHH IPOCHYJICH. TIoToMm npoxflc::::),zjI ’
BHesamHas BCIBIIIKA ¢ 06pasoBaHMeM (DHOJIETOBOrO NIAMEHM BECh
BIMOM.
KoJ HamoaHaeTcd GUOMETOBBIM [ .
B pesyabTare peakinuu oGpasyercs MOAUA amomunusa All,, a ¢uone
Bad OKpACKA IJIAMEHM M JhIMa BRI3BAHA YAaCTUIHOM BO3TOHKOIT HoJa.

2Al + 31, = 2Al1,

Ormeaslmanmas cepa

O6BIKHOBEHHAA Cepa B KOJMYecTBe BCETO 3 r moMoKeT IOKAa3aTh «:i;:;:
orHeAbIIIALIero ApaKoHa». Jlisd sToro HanAo B3ATH 6 T mopoIIKa nnn;c o
9 p aJIOMHHMEBOH IMyAphbl, CMEIIATh MOPOIIOK MeTaa ¢ 3 r cepHOTrO I
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(mB1IeBUAHONM cephl), a TOTOM CAEeNaTh U3 CMeCH FOPKY U IMOXKeuh ee JJIHH-
HOM JTYYHHKOM.

MrHaoBeHHO IIPONCXOMUT CUIbHENIIas BCOIIIKA ¢ 06pasoBaHueM (eJioro
obyaka ABIMA, COCTOAIIET0 U3 MeJIbUaHIIINX YaCTHUYEK AI2S3 niau ZnS.

IERPEN U ewe reitzepsr

B BysKaHMYECKOl MECTHOCTH HePeJKO BCTPeYarTcsd reisepsl. 3To GoH-
TaHbl FOPAYEH BOALI U I'PA3H, CMEIIaHHOM ¢ BOAAHEIM II4POM.

ManeHBKHII HMCKYCCTBEHHBIN Trelizep Ha CTOJie MOOJYYHTCA, €CIH Ha
JIEKTPUUECKYIO0 IUIUTKY MOJOXUTH MeIHYI0 WIH JKeJIe3HYI0 IJIACTHUHKY,
a4 Ha Hee IIOMECTUTh HECKOJIBKO KPYIHBIX TeMHO-(QHOJNETOBLIX KPHUCTAJLIOB
xpoMokanueBsix kpacuos KCr(SO,), 12H20 — JoJekaruapaTta cyjbdara

xpoma(lll)-kamusa. Beckope mocne BKIIOUYEHHA MIWTKH IOBEPXHOCTH KpHC-
TAJIJIOB CTAHOBUTCA MATOBOH, IOTOM OHH, He TepAA QOPMEI, ILIABATCA, pac-
TBOPAACHL B COOCTBEHHON KPUCTANNH3allMOHHOM BOAEe — BeAb Ha 1 MOJB
COJIY IPUXOINTCA NeNAbIX 12 MONb BOARI.
' C pocTtoM TeMmeparypbl MeTaJINuYecKoi
IIJIACTUHKYM, HA KOTODOI JeXXaT KPUCTAJJIHI,
IIJIeHKa pacljaBa Ha NX MOBeDXHOCTH HAUMHA-
eT JIoNaThCA W3-3a BbIAENEHUA MapOB BOJBI.
CkB03b 00pasyoinHecsa TPEeIIWHBI IIOKA3bIBa-
I0TCA cephle IY3BLIPH, MOXO0¥KUe HA TPA3EBLIE
ny3sIpH B reiizepax (puc. 41). IIpu Gosee BhI-
COKOM TeMIlepaType XPOMOKAJNHEBEIe KBACIILI
[IOJIHOCTBIO 00E3BOKUBAIOTCA M IIPEeBPAIAIOT-
cA B 3eJeHBIM MOPOmMoOK okcuzaa xpoma(lll)
Cr,0,, cMelIanHbIA ¢ GeCHBETHRIM CYIbdhaTOM
Kanus,

B peaxnyu TepMHUYECKOTO pa3JIOXKeHUA
XPOMOKaJINeBEIX KBACLOB eie ofpasyercs cepHas kuciaora H,S0,, yneryuu-
BAIOILAACHA BMECTE ¢ TAPAMHU BOALI:

2{KCr(80,), + 12H,0} = Cr,0, + K,80, + 21H,0T + 3H,S0,T

Boaaroit map

Kpucramner

Puc. 41. lelizepnl U3 KBaCIOB
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T1aea 19

BOJISHBIE UYYJIECA

B HapOJHBIX CKA3KaxX M CTAPHHHBIX JlereHJaX 4acTo FOBODHUTCA O qyﬁne:::::;
apnennax. KoanyHel # BOJIIIIEOHMKH HCLeNIAIoT y6uTOoro BoMHA, 00D ras
ero cHauYaAIa «MepPTBOii», & IOTOM «KUBOII» BOLOM, OCTAHABJIUBAIOT KpOBo e
qeHus U 32KUBNAIT paHbl. OHM MOTYT 06paTUTL BOAY B BHHO, 6a BI/I::IO =
CHOBA B BOAY... XMMHUKH He B COCTOAHMH BO3BDATHUTH K JKU3HH Y I;TO 0 50

HMHA, HO MOTYT MOKa3aTh, KakK fecceHO MCUe3aeT «KPOBOTOUAIA I;{)O 303:
A uTO KacaeTcA IpeBpalleHus BOALL B BHHO — TYT ¥ XUMHKOB CTOJE 0 pos-
MOXKHOCTeH, uTo JI06o# 3pHUTesb, aAYIMHA KPacHBOIO 3penuing, 0ya

BIIOJIHE JOBOJIEH.

XuMuuecKass Xupyprus

Ha speMs BEI MOXeTe CTaTh KOJAYHOM U aHaxapeM, YMeIOIIUM HCIOJb-
30BATh «JKHMBYIO» M «MEpPTBYIO» BOAY. Yrobsl TOKA3aTh 3pnTenaM1;3)Boe nc-
Byl

KyCCTBO, 3apaHee FOTOBAT pacTBOPHI XJI0pHAA sesesa(Ill) FeCl, (10T co

B 90 MJI BOZBI), THOLINAHATA AMMOHIA NH 4NCS (5 r conu B 95 MI BOABI) K TO-

puaa matpud NaF (Toxe 5rcoau B 95 MJIUBOHLI). Eize Hymeﬁﬂ GyEZrefaoggzzz:
Jel U3 YHUCIa Ipyaeii-spuTeneit, KOTOPBHIL comacuu'rca, 4TOOBI H;,Kcne pove:
7Y JeMOHCTPALHIO ¢«MEIUIAHCKOT0 Hyaa». B kpaiiHeM cay4dae 3T0P0;I>I ey
TATOP MOXET IIOKa3aTh ONBIT HA cebe camoM. Jlyuie BCero AJsd O .
JeT yYacTOK KOKH Ha pyKe OT JIOKTeBoro crufda A0 JaJOHH HIH v
CHaugajga CMOYHTE BATKY «CIHDTOM» (ua camoy[ nene 910 Oyaer pa ez
rrommanara aMmmonus). ITorom npofe3suHGUIHDPYHTE c}cam.nem;,a};}a);;‘c:gl
«noja». B poau nola 6ymeT BHICTyNaTh PACTBOD xJopuaa ¥eJyes D) epg:
BMecTo HACTOSIIErO CKaJbIesA MOMKHO HCIIONB3OBATE CTEKJIAHHYIO anei e
panHyio nanouky. Teneppb GyaeM genaTh «Hajpes». IIposeneM «CKall

335
Tnasa 19. Bodauvie uydeca




|

7, 7, cpas
mepeMelInBalT CMECHh CTEKJIAHHOM MaJOUYKOH. CozepKHUMOe CTaKaHa Cp z
. eJie MM MapMesafi, TaK 4TO CTEKAAHHAA MaJOUK

II0 Y4aCTKY KOXH, 06paGOTaHHOMY «CIIHPTOM», U TIOTEYET «KPOBb». A Teneph
«3aXXUBUM paHy». BosbMeM pacTeop dropuaa narpus NaF (ou 6yzer UrpaTh
POJTb «XXHBOM BOABI») M CMaXkeM «paHy». «KpoBb» ucueswer, a nox Hell — afo- CTAHOBUTCSI MMOXOKE Ha XK
posas koxa. Bor u Bech onbiT. He 3a6yabTe XOPOIIO BRIMBITE «IIPOOIIEPHPO- MOJKET CTOATH BEPTHKAJILHO. e XMMHYECKHE PeaKIIMU: OCAXKAeHHEe CH-
BaHHYI0» PYKY BOZOH, ITOGHI He 0CTAJIOCH CJI6Z0B HCIIONB30BAHHBIX PEAKTHBOB. B arom ombiTe HCHOHL;?I;E;H; J'ZII;CH TMKATA HATDUSA C BEICIEHHEM ¢CTYA-

Xnopug sxenesa(Ill) FeCl3 B3aMMOZEHCTBYET C THOLMAHATOM AMMOHMA JHUKATOB KaJbIAA U I‘j’lﬂpncno'rbl (H,Si0,) . Cpeaa CTaHOBHTCH 11eJ0YHOMH,
NH/NCS c o6pasoBanueM KOMILIEKCHOTO COeIHHEeHUsT Tpuc(TUOLUAHA- Ha» HOHHKPEMHHeB::H:HH HpﬂoﬁpeiaeﬁM’QMHowﬁ BeT. YIPORIEHHO 3TH
To)rprakBaxenesa(Ill) [Fe(H20)3(NCS)3], IIBET KOTOPOI'0 OYEHL IIOXO0X HA wHAKKATOD (eHond

MOJKHO 3anucaTh TaK:
IIBET KPOBH... Bo BpEeMs OIBITA IIPOTEKAET PeaKI[Us: peaxknuu

Na,8i0, + CaCl, = CaSiO,l + 2NaCl

FeCl, + 3H,0 + 3NH,NCS = [Fe(H,0),(NCS),] + 3NH,Cl Na 810, + 2H,0 = H,Si0,0 + 2NaOH
PDropuAHbIE HOHBI IPH B3AUMOAEHCTBUY ¢ THOIMAHATHBIME KOMILTEKCA- ‘ - e
MU eJiesa JAl0T OYeHb MPOYHBIA GeCIBETHEIH KOMILIEKC — TeTpadTOpOAK- ®EHOJI®TAJIEAH — Gecrpernoe KPHETAJINIECKOE OPrAHMIECKOS

axBageppar(Ill)-uon [Fe(H,0),F,]: BEIeCTBO CJIOKHOIO CTPOGHNA. d)enontb'l‘a-"f“fg; Momel')i‘v CyiRtTh KECTOT:

; AETCHA B ITHJIOBOM CHUDTE MC ITh oT
[Fe(H,0)4(NCS);] + 4NaF = Na[Fe(H,0),F,] + 3NaNCS + H,0 O fomnt PAKATODOM: €r0 PACTBOP, GECTACTHELH B REHTPANLHOR %
 ksmcaoTHOf CDENAX, B TETCHEOH Cpefie CTAHOBMTCS MATAHOBO-KDACHNM.

) - , JIR - OOLITHO COREP+

Pyka-Boame6HNIA M IIATOK-XaMeJICOH PacTBop BeHONDTATERHE A xnunqecxnxunaﬁopa'rnc;l’):;ﬁuzﬁﬁ " nﬁfm |
T _ , 8,125 Mn 5TH/IOBOTO CIIMPTA

Emte ogHo addpexTHOE MpeBpalenne, cBAsaHHOE ¢ 06PA3OBAHMEM K pas- I _'g,@,l.,.lT_-GTQPQ'wM;;?gaHBe“'TOJIBRO' m;gnxa'rop, HO M JIEKAPCTBEHHOE
DyIIeHHEeM KOMILJIEKCHBIX COJIeil, MO3BOJHUT BAM IPHYKMCIUTDL Ce6s K IIIeMe- ' @enon@’ranelfa:;ﬁn'renhﬂoe) H TO3TOMY npOJJ;aeTCﬁ'ﬁaﬁTeKe;'C“HT-EE‘-'
HU 9apoJees. | cpeacTBo (cwnbHO 1871 r. HeMenmkmil XUMHAK

denondranensa BIEpPBEHIe  OCYIIECTBHI B.

PacTBopuTe B cCTakaHe BOABI [Be YaMHBIE JOMKKH rexkcarmgpara XJopuja Anonbd Gox Baitep, Gyaymmit 1aypear Ho6enesckoil TOpeMuH.

ko6asbra CoCl, - 6H,0, HaMOuKTE [ONYyIEHHBIM PO3OBHIM pacTBOpoM Oenblit

XJIONMYaTOOYMAMHBIN HOCOBOH ITATOK M BRICYIIHTE ero Ha 6aTapee oTomie- — - oG HONHCHIHATes xamm _

HHsl Uiy c1a6o HarpereiM yTioroM. IlnaTox cramer rony6miM. Iloxaskmre HKHIKOE CTEKJO —'9T0 BOJHLIA .pac'rnopl\rio_ e, Moo

SPUTEJAM ronyGoi MIaTOK, & TOTOM CKOMKAHTe €ro, COKMUTE B PYKe U He- J WIn HaTpma ¢ obmelt hopmyon Mzo ‘ xs_l.(?_z; r,u;e , cﬂﬁa‘,ﬁneﬁﬁﬁ’-’él;l Sotr

CKOJNBKO pas CHJIBHO TOAyiiTe Ha Hero. IlnaTok yBraauTesa U craHeT Gres- f Pa-CTEKJIOLEBI nmﬂﬂof;‘:iizgizq:;ﬁ'nizi: ?:noxcnﬂa. kpemanrs 85i0,)

HO-PO3OBEIM. ‘ _JI0r0 PEYROro MM MOPCKOTO. omatom xanug K.CO.) moa
O6bsicHeHUe H3MEHEHUH [[BETA COCTOUT B TOM, UYTO IIPY HATDEBAHHMH DO- 'cjnpenegnm:m.yrn:eM;:.H;vvﬂo':iT;:H(:c a?’?::iﬁ:?;:x: ﬁrlc(:ngngll MO

30BBLIM TeKcaruApaT XJOpHAa Ko6ajabTa CoCl2 *6H,0 — darruveckn aro |.CeprIE. nOJYHPﬁ’ pa:::;l eﬁoxomne"}ia_cTeRJIHHHHev HO,MQAJ!

XJ0pup rexcaaxpaxoGanbra [Co(Hy0)4]Cl, — TepsieT wacTs BogsI ¥ mpeBpa- 70 BEUIYBATD IHMADHIc, O R

IIVECA B BOZE. - o
maeTcAd B XJOPHJ TeTpaaKBaKoOaibTa [Co(H20)4]Cl2 rosy6oro nsera. Ilpu pa?Péaxu’mh “MONYYEHHA TONHCAIMKATOR ycnom{o’
YBIaXXHEHUU B MOJIEKYJIbl BOALI BO3BDAINAIOTCA HA MECTO, M COeJHHeHMe ; N S : o
paBHEHHEM . 20Oy
OIIAATH CTAHOBHUTCSA PO3OBLIM. Yp’ ; o8I0y + K,C0g + 2C = K,8i0, + 2CO

| ¥ meraxpemunesas Kuciora, # €e CONM HMEIOT I
Mapmenan ‘ enne. KYCKH DOMMCHIMKATA KAJUsA, PACTepTHIE

o it OBl
i % :  of O LITIM. KOIHIecTE ' 3TO H €CTh HHUAKOE CTEKAD, OORIIHbIM

YToGHl nomacTh B YyAeCHBIH Kpail TAKOMCTB, AETAI0T cirenyomee. B cra- HEBONLITHMM KON ;CTB:];: :;J;;I, I TR R ey

2 AIRKATHBLA KOHTODCK . L, i 5

KaH HANUBAIOT Ha 1/5 ero o6mema BoAHBII PacTBOP X10pua Kanbuus CaCl, ,cmrgs::;pmélx coggnax JHUAKOE CTEKJIO YETOIIMBO, HO Ha BOSAYXE pae;;‘,,‘

(10 r cosut B 90 Ma1 BOARI) M KOGABISIIOT K HeMy 3—4 KaIlJI¥ CIHPTOBOrO pac- .néraéwca 'no.n: efcTamen yromsHOi kmcnors: H,CO,, KoTopyio: J;air nrp ;,

TBOPa ¢eHondTanerna. B apyroit crakan HATWBAIOT 4O MOJOBHMHBI pacTBop "p‘ac'rnbpenm: B BOJE CONEpIKAIMICH B ATMOCHEDE TMOKCHA YIIEPOAA. -
UAKOro CTeKJa — IOJHCHINKATA HATPHA, BEIIECTBA C YCIOBHOH (HOPMY- B e B 2
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Tpu gyga: MOJIOKO, TROPOT M ra3UpPOBKA

Ym
T 3Tenoe ¢KOJIIOBCTBO» CO3[A€T B KHCEJbHBIX Geperax MOJIOYHBIE PEKH
o oro B onHuH CTAKAH HACHIMAIOT 2 yalHBE JIOKKH XJOpHULA KaJIbI.LI/IF;
2> 8 B IPYrOo# — CTOJBKO Ke Kap6oHaTa HATPHS Na,CO; u nanusaior B
KaXKIbIMA
ra ,:,‘I Cn CTaKaH BOJABI IPMMEPHO Ha 1/4 ux o6beMa. 3aTeM MoNy4eHHEIe pac-
p3 JIMBAIOT BMECTE, U XKUIKOCTh CTAHOBHUTCA Geol, KaK MOJIOKO
TOT :
caco Bblonm'r HaJ0 JeMOHCTPUPOBATE OBICTPO, TAK KAK KapOOHAT KaIbIusa
3H nagaeT B 0CaJ0K U 3DHUTENH MOTYT 3aMEeTUTh, UTO 3TC BOBCE HE MO-
JIOKO.
e «Mong I:ecma R06aBNTE K CMeCH M3GHITOK XJIOPOBOAOPOAHOM KucaoTh HC]
«Moﬂoo» » 3AKHUIIeB, MI'HOBEHHO [IPeBpallaeTc B «Ta3UPOBAHHYIO BOLY » ’
KO» 1 «Ta3HpOBKa» IOJYUAO .
- y TCA B pe3ysibTaTe OOMEHHBIX peak-
CaCl, + Na,CO, = CaCO, | + 2NaCl
CaC =
2C0;, + 2HCI = CaCl, + H,0 + CO,T

Ecan x pasbaBieHHOMY BOZHOMY DacTBOPY XJIOPHZA 6apus BaCl, umn
HUTDAaTa CBUHIIA Pb(N03)2 H00aBUTH pacTBOp CyabdaTa Kamus K,S0,, obpa-

3yeTc I
yeTcs Gienbm ocanok cynasgara 6apus BaSO, nnu cyasdara ceuruna PbSO
MMOX0XKUH Ha TBOPOT: v

BaCl, + K,80, = BaSO,| + 2KCl
Pb(NO,), + K,SO, = PbSO,| + 2KNO,

OTH BelecTBa JOBOJIBHO GBICTPO 0CENAOT HA JHO CTAKAHA

Bopa nperpamaerca B BMUHO

Yr
oﬁrbeMaO?{I:n r;;;c;nena'rb 3TO qyzéecnoe npeBpallesue, B IBa cTakaHa Ha 1/4 ux
IOT BOAY ¥ HOOABJSAIOT B OZ
MH 3—4 Kanjau com
o0mex 1 ¥ PTOBOI'O pac-
) % O(benomb'ranenna, a B ApPyrofl — 4alHy®o J0KKY Kap6oHATa HATpUA
2CO; (coanr). Ecnu Teneps coeauuu
Tb COLEePKKUMOe 000MX CTAKAHOB (BHI-

JHTH i
KpaCHIC))a:::op 3 TIEPBOTO CTAKAHA BO BTOPOM), ®KUAKOCTb CPA3y Ke CTaHEeT
-MaJHHOBOI M3-34 TOrO, YTO U
, HAHKaTop deHONPTAIEHH i
cpeie OKpAInUBAeTCA B APKUI 1 Tonmco we
u# nser. Bor n nonyumnioc
e b «BUHO»! TonbKo
JaBaiTe 3TO «BHMHO» HHKOMY ao
npo6oBaTh: COAa OTHOCHTE
: JAbHO 6e3BpesHa
Q)GH(I);JI(I)TaJIeHH —— CHJIBHOE cJIabNTeNbHOE CPeICTBO PoATR, O
e .. )
o cpe;L:f:II;mu I(_:Inm;;onon pacTBOp HHAHKAaTOpA GeHoN(TaIeHHA B H1eI0Y
¥ pH > 8) Bcerpa oxpamusae i ,
TCA B MaJIMHOBLIH niser. I1
> . [Ipuunna
41 njc;qnoc'm CpeJBl B HAIIIEM PACTBOpPe — THAPOJIU3 KapbonaTa HATpHUA
i 3 .
i~ erepb faBanTe MIPEeBPATUM BHHO CHOBA B BoAy, J[J1d 3TOr0 B 0CBOGO-
MCS CTAKaHe IIPUTOTOBUM DACTBOP CEPHOM KHCIOTHI H,SO,. K 1/4 cra-
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KaHa BOABI H00aBUM 5 MII 20% -HOH cepHOl KUCJIOTHI. Ecam moay4eHHEI
PACTBOD BHLIMTE B «BHHO», OHO JOJIZKHO 06ecIBETUTHCA — CPefa CTaHOBUTCH
HeHTpaJbHOI:
Na,CO, + H,80, = Na,80, + co,T +H,0
Byro M3 BOABLI IIOAYYAlOT M APYIHM cmocoboM, HMCIONb3ysl PEaKIHIo
B3aMMOAeHCTBUA XJI0PHUA XKene3a FeCl3 U THolMaHaTa AMMOHNA NH 4!NCS.

Ina onbiTa 6epyT OdYeHb pas6aBiieHHble BOJHbIE PACTBOPBI dTHX BELIeCTB.
A ofecLBeynBaHUE «BHHA» JOCTUTAETCA noGaBienueM pacTBopa ¢Qropuja

HaTpHA UJIHA KaJHA.

Kaccuer 30J0TOM Mypryp

«He TIpeBpalieHye MeTAJIOB B 30JI0TO JOJIPKHO 6BITH HIeJIBI0 XUMUY, & IIpH-
FOTOBJIEHME JIeKapcTB», — mucal 1lapanensc B XVI B. OguuM 13 TAKUX Je-
KapCTB CUUTANOCH « PACTBOPEHHOE 30J10TO» , MJIH «KacCcHueB 30JI0TOM Mypuyp»,
HasBaHHHI B YecTb puMckoro cenatopa Kaccus (I B. K0 H. 3.), KOTOPOMY JIe-
reHza IPUIMCHIBAJA OTKPHITHE U IPUMEHEeHNE 1ea1e6HOTO pacTBODA.

«PacTBOpEHHOE 30JI0TO» — KOJIOMAHBIA pacTsop 3Toro 61aropogHOro
MeTasla — MOKHO MPUIOTOBUTh ¥ CAMOCTOATENBHO. Yro6bl MOJTYYUTE pac-
TBOp NMypIIypHOTO IBeTa, Halo cHadala cobparh U3pAKHOE KOJUIECTBO OC-
KOJIKOB dapdopa Uau cTerJIa ¢ [M030JI0TOM. 3aTeM IPUTOTOBHUTH «IAPCKYIO
BOJKY» — CMeCh, COCTOAIIYIO M3 30 MJI KOHIIEHTPUPOBAHHO} COJIAHOM KHC-
gotbt HCl 1 10 Mx KOHIIEHTPUPOBAHHOM a30THOH KHCIOTHI HNO;. X pa-

HHTh CMeCh KMCJIOT Hago B MJIOTHO 3aKpPBITOH CKJIAH-
Ke, HCOIONbB3O0OBATE C MAaKCHMAaJIbHOMX OCTOPONKHOCTBHBIO,
6epedb PYKH H ocobemHo riaiasa.

ITocjie TOTO KaK IIO30JI0UeHHbBIE YeDEKH 06e3 M peHs! JIOORIM MOIOITAM
cpeficTBOM (HampuMep, CTUPATbHBIM [IOPOIIKOM), HaZ0 MPOMBITE UX BOLOM 1
[IPOTEPeTH O30JI0TY BATHBIM TAMIIOHOM, CcMOUEHHEIM B arneroHne. IToaroros-
JleHHBIE OCKOJKHM 6epyT IMHIETOM 3a Kpasd M, Aepa Hal CTAKAHOM, KAIlamT
OUIOeTKO# Ha MO30JOTY LAPCKOH poakoil. IIpu aToM HaZO cTapaThcs He I10-
HACTb KMAKOCTBIO HA MUHIET. B cMecH KHUCJIOT 30J10TO XUMHUYEeCKH pacTBoO-
pAeTcs:

Au + 4HC + HNO, = H[AuCl,] + NOT + 2H,0
Mecto, A€ 6blja 11030JI0Ta, MPOMBIBAIOT HeCKOJBKUMH KallJAMH JAMC-

TUJIMPOBAHHON BOJBL M CIMBAIOT B TOT K€ craxan. [JoayueHHBIH pacTBOp
rerpaxiopoaypara(Ill) Bogopona H[AuCl,] ciuBaoT B CKIAHKY ¢ mpuTepToi

CTeKJIAHHOM MPOOKOM.
Barem pacTBoOpAIOT 1 r AUrHAPaTa XJI0pHAA omosa(ll) SnCl, - 2H,0 B 100 mxn

Bogbl. YTo6HI MPEJOTBPATUTE TMAPOJINS xsopuzga onopa(ll), m06aBaAIOT He-
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MHOI'0 COJNAHOM KHCJIOThI. HeCcKOJBKO Kallesh pacTBopa SnCl2 J00aBIAOT

B cTaKaH ¢ TerpaxyjopoaypatoM(1Il) Bogopona. CnepBa »UIKOCTE CTAHOBUT-
Cf JKEeJTO-KOPUYHEBOH, a Yepe3 HECKOJIBKO MHUHYT IMOABJAETCA ajas oKpa-
CKa. ITO U eCTh KOJJIOUTHBIH PaCTBOP 30JI0Ta — «KACCUEB 30JI0TOH IypIyp».
IIBeT ero 3aBHCHT OT KOHIIEHTPAIIUY PEATEHTOB U IPUKMUMAET pasHble OTTEH-
KK — OT aJ0ro X0 PUOJIeTOBOTO.

Xnopug onoBa(ll) BoccTanaBAMBaET 30JI0TO A0 MeJbYAHIINX KOJJIOUI-
HBIX YacTHUI[ Au, a caM OKHCJIHeTCcH o rekcaxyopocranaat(IV)-uona:

2H[AuCl,] + 3SnCl, + 4HCI = 2Aul + 3H,[SnCl]

B 1898 r. 3T0OT ONBIT AETANBLHO U3YUYMJ M ONMCAJT B CBOEH CTATHE aBCT-

puiickuil xuMuk Puxapn 3urMmonau.

AYPATBI — conu kucaor, cogep:amux apnonnl [AuCl 47 [AuBr, ],
[Au(CN),]” u [Au(OH),]". Bce 5TH KHCIOTH BhI€NeHH B YACTOM BHJE.
Omwm npexcraBasiorT coGoil Teeparle Bemectsa: H[AuCI 4 3H20 — XKeq-
Thie kpucrannsl, H{AuBr,] - 4H,0 — xpucranin KDPacHOBaTO-0yporo uge-
ta. Terpaxnopoaypar(Ill) u Terpa6pomoaypat(IIl) Bogopoaa B BOgHOM pac-
TBOPe BeAyT cebs KaK CHIbHBIE KHMCIAOTHI. COJMM — aypaThl, HanmpHMep,
Na[AuCl,] - 2H,0, K[AuCl 4] ® K[AuBr,] - 2H,0 — xopormro pacTBOpHMEI
B Bojie. Ix pacTBODHI MMEIOT CIa60KMCIYIO PEAKINIO U3-38 THAPOJIH3A:

[AuCl,]” + 2H,0 == [Au(OH)Cl,]” + H,0* + CI-

MasunaoBBIi oRTAH

AMMHaK oYeHb XOpOIIO PacTBOPUM B Boge (1170 1 NHg va 1 51 Bogsr mpu
remnepaTtype 0 °C). IIpu 5TOM OH YacTHYHO HpeBpallaeTcA B caaboe OCHO-
BaHne — ruppar ammuaxa NHg - H,0 — u nogsepraerca obparuMomy mpo-
Tonu3y. Ha sTux cBoiicTBax aMMHaKa OCHOBAH 3((PEeKTHEIH OINBIT — I[BETHOH
doHTaH.

T'oToBAT CYyXyI0 KPYIIOAOHHYIO KOJOY ¢ Pe3HHOBOM NpobKoii 1 TPYOKOI.
Konfy 3axpensifioT BBepX JHOM B KOJIblLle IITATHBA (PHC. 42) U HALOJHSIOT
CYXHM aMMHAKOM, IoJydas ero HarpeBaHneM cMecu 10 r xnmopujga aMMOHKA

NH,CI u 16 r ruxpoxcuia KaabIius Ca(OH), B xonbouKke ¢ ra3ooTBOLHOI
TpyOXo0ii TI0 peakum:

2NH,Cl + Ca(OH), = CaCl, + 2H,0T + 2NH,T

AMMuaK Jerde BO3Ayxa, [IOSTOMY €ro cOOMpPAIOT, BHITECHAA BO3AYX W3
6osB010%t KONGBI. ¥V ee FOPJOBHHBI BO BPEMS ONBITA JEPKAT BJIAMKHYIO KPac-
HYIO JIJAKMYCOBY10 OyMaxkky. Kax TOJIBKO OHa IOCHHEeT, YKa3LIBas HA IIPU-
CYTCTBHE B BO3flyXe GOJILIIOro KOJIHYECTBA AMMHAKA (BEI[eCTBA C OCHOBHEI-
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‘ aMMHaxKa

donraH |

=
Boga
¢ nobaBiaeHHeM Yamrka
¢denondranentHa

N T

OIek TPOIIMTKA

Puc. 42. 1IserHON QOHTAH

MK CBOHCTBaMH), KPYrJIOAOHHYIO KoJ6y 3aKpBIBAIOT npoﬁlﬁcon c Tpgﬁtp;;):;:

OnycTuB TPyOKY B Haily ¢ BOZOM, Ky/Ja npefiBapUTEIbHO A0 aB;I:HHIfI I

Top denondTaserH, BIPhICKUBAIOT B K00y HeCKOJBKO Kalelb f; e.me}me
Onu pacTBOPAIOT COGPaHHBIN B KoJ6y aMMHak, Co3faeTcA pasp )

i BH-
' u mox peficTBHeM aTMOCGepHOro AaBJIEHIA BOJa C PACTBOPEHHBIM B Hel

Ba-
AMKATOPOM C CHJIOH YCTPEMJISETCH B xosa6y. Tam oHa MI'HOBEHHO OKpamin
eTcsi B MAJUHOBBIH IIBET: cpefla B pacTBOpe AMMHAKa nieJouHasd.

JAKMYC — mpupoAsHoe OPraHWYecKoe coelHHEHUE, nnyxugem::lf
HEAMKATOD (B MIEJIOYHON cpene ero gacToiika mpmobperaeT cnng upet,
e —— KPacHBIH). , ’ L
5 K;i%?r g?bﬂrﬁﬁﬁcxnﬁ)xnmnu'Poﬁep'r Bgﬁqm IPHTOTOBHA A »9201:;;
OIIBITOB BOJAHEIH HACTOM JAKMYyCOBOTO 'nnlzalzgn::éngﬂxga%u:; ;BR::CT;:) o
i, moEAZOOMIACH AJIS COIAH 1. Bi ,

%I:);JII):H ;aig;;;?n ’crcnﬂ;lcy KHCJIOTON U C YAMBIEHHEM oﬁgapygcaxinﬁ, 7o
oHa IOKpacHea. 3aHHTEPecOBABIIACE ITAM, Bonn; Hg’,npp’ yg},g;ﬂ BT H
CKONBKO KATIENSs HACTOA JAKMYCA K BOJHOMY pacTBopy. mnp'lc‘;axﬁ i
»pnasfyfn;;yc'razonmt ¥ !I‘O"B:‘Inenoqﬂon;cpene n'axmyc,qngeew. ﬁm’mﬁ’ﬁﬁ’ . o
KDHIT TepBslil WEAMKATOD ANf ofHApYMeHHA KHCIOR ¥ NSRS T
VMeHR JEOIafiRWKAe Ha3BaHHLIN TAKMYCOM. Bnocnen ,',BP‘I: iy
HEM M IDYTUE XAMUKH CTAJA MOJLAOBATHCH (QHILTIN aaq;u; :
' kamu, TPONATAHHEIMHU HACTOEM JAKMYCO pmafinnxe —
| paeMEIMU NAKMYCOBEIMY GymakkaMu. A T
cst WRTAKATODHOH Gymarojf, NpOTHTAHHOH
POB, — YHABEPCANLHLIM HHAUKATOPOM. - .
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PacrBop-xaMeleon

VausuTenbHOE ’KMBOTHOE TPONWYECKHX CTpPAH, MeHAIOINee Ha riIasax
OKDaCKy KOXKH: TO OH& APKO-3eJIieHasl, TO IO4YTH 6arposas, a IIOTOM — JKell-
T0-6ypad... ITo xameneoH. EcTh M XxUMHUeCcKHil «XaMelleOH»: HMEHHO TaK
Ha3BIBANHM XUMHUKH-aHaMUTHKK XIX B. pacTeBopsl nepManranara kaaus. Kax
JKe OH MeHseT IIBeT?

B xonnueckyio konby Ha 1/4 ee o6beMa HameiiTe TeMHO-GHOJETOBHI
pacTBop nepMaHranara kaausa KMnO,. 3arem fo6assTe B K0JI6Y KOHIEHTPH-
Il)ozangimn BOJAHBIN DACTBOP I'HAPOKCHAA Kaaus B o6beMe, IPHMEpHO PABHOM

/4 obbema pactBopa KMnO,, u BpamesuneM Koa6h CMeliaiTe PACTBODHI.
ITocne aroro npuneiiTe KOHIIEHTPUPOBAHHLIM BOAHEIA DACTBOD CYJbGHTA Ka-
s K,SO, B o6neme, paBHOM 06BmeMy pactBopa KOH. duakocTs nocie me-
PEMEITUEBAHUA CTAHET H3YMPYAHO-3eaeHoi. Teneps 6LICTPO, cpasy MocCe TIo-

SIBJIEHUA OKPACKH, 106aBbTe B KOJIOY XJIOPHYIO BOAY (BOAHBIN DPACTBOP XJIO-
pa). PacTBop B kKou6e cHOBa cTaHeT PHOJIETOBLIM.

3Aech MPOTEKAIOT OKHCIUTEIbHO-BOCCTAHOBUTENIbHEIE peakiuu. Ilepeast
M3 HUX IIDUBOAUT K 00pa30BAHMIO MaHIaHaTa KajJausa K,MnO,, npugatomero
PacTBODY 3eJIeHbIil IIBET: '

2KMnO, + 2KOH + K,S0, = 2K,Mn0, + K,S0, + H,0
XnopHaA BOLA COREPMKUT CHIALHBLIA OKACAUTENb XJIOD Cl,, xoTOpHIii mpe-
BpalllaeT MAHTaHAT KaJIus B PHOIeTOBLIH IlepMaHTaHAT:
2K,Mn0O, + Cl, = 2KMnO, + 2KCl

Ho6apnenye XJI0pHOM BOAK HEOOXOAUMO BECTH OBICTPO, TAK KAK MAHTA-
HAT KaJWd HEYCTOWYMB M3-3a CIIOCOOHOCTH K [UCIPOIOPIIMOHMDOBAHMIO.
A 3TO MOXKeT BHI3BATH HCUE3HOBEHHE 3eJIeHOM OKPACKM PACTBOPA M IIOABJIE-
HUe YepHOro 0cafxa JUOKCHAA Mapranna MnO,:

3K,MnO, + 2H,0 = 2KMnO, + MnO,| + 4KOH

Yacts 2. 3AHHUMATEJ/IbHBIE OITHITHI

'HECKOJNBKUMHE De-
pACTBODEHHEM M ‘XJIOD
‘kreaors HCl m xnop-

BOJBI POJIb OKHCJIH-
H0 OH — «DOAOHAYANB-
OKHCANTEeHLHO-BOCCTA-

3agyMunBasi peaKknua

Ferb TaKMe XMMHUUECKHME PeaKIlNU, KOTOphle Cpasy IT0cjie CMEeIINBAHNA
peareHTOB HMKaK ce0s He NPOSABJSAIOT. PacTrOpHI [0 IIOPEI O BpeMeHH oCTa-
10TCS GeclIBeTHBIMK M IIPO3PAYHBIMHU, XOTS HA CAaMOM JieJie B HUX NPOTEKAET
fypHas XMMHUecKas «XKusHb». Ho BOT HacTynaeT MOMEHT, Korga peakKius
«IIPOCHINIAETCSI» , Y PACTBOPA NOABJIAETCA OKPaCKa.

IMomabaiofaeM 3a OLHOH M3 TAKHX peakuuii. IIpuroTroBUM JBe MEpPHBIE
KOG eMKOCThIO 1 J1. B mepByio Koa0y Hag0o HACKINATH 2 I IOpOIIKa TPHOK-
conopara(V) (nogara) xamna KIO; u HaJIuTh U3 61operxu 13,3 MJ KOHIIEHT-
PHPOBAHHON CePHON KHUCJIOTHI H,S0, ¢ nJI0THOCTHIO 1,84 r/Ma, a 3aTeM guC-

" THIMIMPOBAHHOM BOJBI 0 METKU HAa FOPJOBUHE x0s651. Bo BTOpYIO0 KOJIOY HAa-

10 HacelnaTh 1 T cylb(puTa HATPUA Na,SOj,, n06aBUTL 25 MJI KPaxMaJbHOTO
raeiicrepa (1 r kpaxmana u 100 mx BOZABI) M TOXKE JOJHUTHL JHCTH/IJINPOBAH-
HOM BOIBI 10 MeTKH. PacTBOD BO BTOpOI1 K06e HeyCTOMYHUB, €Tr0 HaJ0 roTo-
BHTb HEIIOCPEACTBEHHO nepes onbiToM. O6a pacTsopa TIIATENBHO IIepeMera-
eM, IlepeBopauKBas KAy KoJaly, 3aKPBITYIO poOKO.

WUrak, HauneM. B crakad HaxuBaeM 100 M1 pacTBOpa U3 epBOit KOJIOH,
BKJIIOUAEM CEKYHIOMEp W IIPH HeNpePHBHOM IeépeMellNBaHHH OBICTPO [O-
Gasasem 100 M pacTBOpa U3 BTOpOit KoiObl. BHauale Kak 6yATO HUYEro He
npoucxoaut. TOIBKO IIOIIEIKHBAET CEKYHAOMED. U sapyr... GecluBeTHasa
JKUIKOCThL BHE3AITHO CTAHOBUTCA TeMHO-CHHel, mouTH uepHoil. Ecan Teneps
B3ATb HOBYIO IIOPIIMIO [IEPBOr0 pACTBODa — 50 ma ¥ 506aBUTh K Hell 50 mMa
BOIBI, & AaJbIIe MOCTYNHUTh, KAK YKA3aHO BBIIE, TO CEKYHAOMED «OTCTYHIHT»
[0 TIOSABJEHKUA OKPACKH BABOE 6osbIIIee BpeMs.

BOT uTO IIPOMCXOAWMT B KMAKOCTH. TpPHOKCOMOAAT-HOH 10; oxwmcaser
cyabGUTHBINA HOH SO%‘, 4 caM BOCCTAHABJIMBAETCA 10 MOLuA-uoHa I™:

105 + 3803~ =1~ + 3803~

DOTa pedKIlisd IPOTEKAET MeIJIeHHO. Kak TOJIBbKO B pACTBOPE IIOSABJIAIOTCA

monua-uoHLl I, HAUMHAETCA BTOPaA peaknud, Gosee ObICTpAS:

103 + 51" + 6H,;0" = 31, + 9H,0
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Eme 6picTpee UIET TPEThA PEAKIIHSA:
2 _ — -
e I, +80% + 3H,0 = 21" + SO%™ + 2H,0"
B0O6O i i
e OHBIA HOJ, 12, KOTOPBIN OKpalIABaeT KpaXxMaJj B CHHHII 1I1BeT, IIOsAB-
Oﬂ B pac'rB?pe JIMIOG IIOCJIe OKUCJIEHUA BCeX CYAb(PUTHBIX AHHOHOB S02-
MHCAHHBIH 3[€Ch OIBLIT BIEPBbIe BBINIOJHHJ HEMEL KU XUMHK I‘a:i{c

Ie
TOHpJIiIx Jlangoaer B 1892 r. BriocseacTBuu caM OIBIT CTAJNH HA3BIBATH OIbI-
M JlaHAO0ABTA, 4 peAKIIHH TAKOTO THIIA — peaKuuamu Jlagnoanra

CYJBMHUTHI — 3rto coanm ‘ ; :

’ CEePHHUCTON KHCIOTH, He CYIIecTBYIOMei]

B ;Ipnpone (Ipu pacTBOPEHUM B BOJe JUOKCHAA Cephl oﬁpaay?':;a nogxlgxlg::f

par cocrasa SO, + nH,0). IIpu aeficTsiu Ha BOAHEIA pacTBOp S0, nabriTka

TEAPOKCHOB INEJOYHBIX METallI0B 06pasyioTcd COMu — chILCI)HTH HA-
ho et Bt

npumep cyabbnT HaTpua N a,50;:
S0, + 2NaOH = Na,S0, + H,0

5 ‘ : :
pHMHci chILQ)IiI_'IrH, KpOMe Cy/IbJUTOB IeJOYHEIX METAI0B, MAIOPACTBO-

BoAe. [Ipu AeHCTBHH CHJBLHEIX KHCJOT CYJILOHUTH Das3iaraioTcs
BRIJENAA JUOKCHU/] Cephl: : S ' ‘ ’

BaSO, + 2HCl = BaCl, + S0,T + H,0

Hue%ﬁ;?fm MPOABIAIOT K&K BOCCTAHOBHTENLHEIE, TAK U OKHCIUTENh-
Ba, HO BOCCTAHOBHTEILHEIE J1IA HAX Gonee xapakTepHbl. B Bog-
kHOM pacTBope CyJAbGHTH JIErKo OKHCAAITCA. Tak, cyasdur Ha'rp.nu'n n
KOHTAKTe C XJIOPOM NpeBpamaercs B cyasdar Na,SO,, a xmop Cl, BOCC'II‘)a-

HaBJIMBAETCH /0 XJIOPH/A-HOHOB Cl:
Na2803 + Cl2 = Na,SO ¢ T 2NaCl

o Hpnmepom OKMCIUTEILHOM CIIOCOOHOCTH CYJNL(HTOB CIYIKAT B3ANMO-
ﬁ KCTBHE UX DACIJIABOB C YIJIEPOAOM IIPH HarpeBAHMH. CyanbHT-HOH IIpe-
paraercd B cyyabduz, a yriaepos OKHCIAETCA A0 MOHOOKCH A yriaepofa CO:

Na,S0, + 3C = Na,S + 3COT

Mﬂoizgi(ahzﬁjl — 9TO NOJIHCAXapU, MOJIEKYIIbI KOTODOT'O IIOCTPOEHS! K3
HBbeB IJIIOKO3EI Csleos’ CBA3AHHLIX B JJIAHALIE TeNHA, CO-
croamue u3 gpparmentos [C H, O] Taxylo dopmyny mopoit u npnnﬁcm-
BAIOT MOJIEKYJIaM KpaxMmaJja, KOTOphle HA CaAMOM Jejie OYeHh Bennkn'
[C5H1005]n. Kpaxman — Geanlit amopdHEBIH OpPomox, Ma.nopac'rnopnmmif;
' Bﬁxononnoﬁ Boze. B ropsaueii Bofie OH mpeeparnaerca B kaeficrep. Kpaxman
roi1 ;{:})};ﬂlﬁz :I?aiczz l\i):c'rennax. On HaranIWBaeTCH B BHJE KPYIJIBIX «6yd-
H, JYKOBHL,, KI1yOHell, B IACThAX U cTe6GaAX.
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B eCTeCTBEHHOM COCTOSHHH MOJIEKYJIh! KpaxMana IJIOTHO «YIaKoBa-
Hbl» B HeGoJIbIIME TPAHY /I, OKPYXKeHHbIE [IOITH HEIIPOHWIIAEMO#H 714 BO-
an o6onouxoit. Koraa BaBeck xpaxmasa B BoJie HATPEBAIOT, MOJIEKYJIE BO-
An! TPOHMKAIOT B TPAHYJIBI, PA3PLIBAIOT CBA3H MEXJY MOJEKYJaMH H OK-
PYIKAIOT KAXCIYIO MOJIEKYJY KpaXMaJa. B peayabTaTe oH Habyxaer U mpe-
BpamaeTcs B KJeHcTep.

ITRON Coro3 MOHOB MEIH H HOJA

Yro npomM3oiaeT, ecIx B BOAHOM PacTBOpe BADPYT BCTPETATCA KATHOHH
Meau Cu2* u uogua-anuoHbl I"? O6pasyeTcd JH COeJUHEHNE U KaKoe MMeH-
H0? MK oHU, BCTPETHBIINCE, moiAyT KamAbIA cBOEH aoporoii? IlonpoGyem
pa3o6paThCs B ITOM XUMHUECKO} CHTyalli¥ IIOCPeJCTBOM DKCIIepHMEeHTa.

B KOHHUYECKYIO KOJOY HATBEM 50 MJI BOSHOTO PacTBopa cyibdara menu(1l),
coflepIKAaILero 2 r CuSO, B 100 Mz Bozbel. K memy moGaBuM 5-—10 MJI BOAHOI'O
pacTBOpa MOAUA KU KI (20 r comu u 80 M1 BOABI). Ecau naTh Koa0e HeMHO-
ro NOCTOATH, TO MBI YBUIHM HA THE GyphIil 0CAZIOK, & Haj OCAAKOM — KOpH'HE-
BYIO AKHAKOCTb. ECIN K COTepHUMOMY KoJ6bI 10OABHATE NPH TIEpeMeInBaHNH
BOAHKIH PaCTBOP THOCYJIb(aTa HATPUA Na,S0,S (2 r Na,SO,S B 100 Mx BOZBI),

MOZKHO HOGHThCH o6ecIBeunBaHMS PACTBODPA H ocaaka. CombeM ¥HIKOCTD C He-

' Jioro ocagka, A06aBUM OKOJIO 100 MJT AMCTH/LUIMPOBAHHON BOABI, TIEPEMEIIAEM,

Bpanias Koaby, ¥ epeHeceM 1acThb CYCIIeH3UHM B XUMUIECKUA CTAKAH. Croma xe
£00aBuM H3OBITOK PacTBOpa THoCyIbGAaTa HATPUA IO MCIESHOBEHMA OCA/Ka 1

nosy4yeHus GecrBeTHOTro IPo3paHOro pacTBopa.
Temnepb pACCMOTPHM HabaonaeMble XUMUYECKUE ABICHNHA. B neproii pe-
AKLWH I POM3OIILIO0 BhIJieJIeHe HOoa I, u obpa3oBaine fesioro ocanka Hoguaa

mexu(I) Cul:
2CuS0, + 4KI = 2Cull + 1, + 2K,SO,

Brauane KaMeTcsa, 4TO OCaA0K Cul — 6yporo uBera. Ho aT0 HE TaK. Ie-
710 B TOM, 4TO MOA 1, B yCIOBUAX u36bITKA HOTUA-HOHOB ™ mpeBpaInaeTcs B
MUUOTOUOAAT-HOHKI [I(D),]”, xoroprie OKpAIIMBAIOT PACTBOP B MHTEHCHBHO-

KOpPHYHEBBIH I1BeET:
I, +KI= K[I(D,]

Ilpu nobGaBiIeHHH HeGONBIIOT0 KOJHUeCTBa THOCYJIbpaTa HATPUA
N azsoas B K0J0e IpOTEeKaeT OKUCINTEIHHO-BOCCTAHOBUTEIbHAA PEaAKINA:

2Na,80,8 + K{I(1),] = Na,S0g + 2Nal + KI

Bce npoOayKTBI 9THX peaxuuii GecBETHbI. Bor noueMy ucuesaeT Oypad
OKpacKa MUAKOCTH H OCaZKa. Pacreopenne Gejoro ocaika HOIAUAA megu(l)
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-eyaBdaT-HOHOB:

Cul npu BBeeHNY M3GBITKA THOCYILGAT-UOHOB CBA3AHO C PEAKIUAMU obpa-
30BaHUA TUOCYILGATHOTO KOMILJIEKCA COCTABA [Cu(8038)2]3' — Ouc(TuoCcyab-
daro)xynpat(l)-uona:

Cul + 2Na,80,8 = Nag[Cu(S048),] + Nal

DEI B THOCEPHOH KHCI
_OPH BCAKON NONKITK

' CTBO M3 KOTOPHIX DacTH
ceuana(ll) PbSO,S, 6ap
THOCYNBbATH CHAYAS
HUX COfeDHATCs)

~oxuexenna (-11), oy 1
Ba. B uacrmocrn,
Hag-poHOB 8,057

 Bosee cunbHELH OF
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BpockTe 3TOT KycodeK B yanly € BOJOH, Ky/a C03zaeT MEeTOIHYIO CPeny)

ICNSEN BecmoxoiHEIN MeTalll

DroT upesBeIYaiHO 3(GHEeKTHEIH OIBIT Clie-

AyeT BecTH, I[pPHHAB Heo6X0oAMEIE MeEpPHI Bogopoz Boxa
IpefoCTOPOXKHOCTA — MeTalJInYecKuil HaT- ¢ 106aBIEHAEM
puit 6ypHO B3aMMOAENCTBYeT C Bogoit. O co- tbeHonl@TaJlenHa

GenHo cneayeT 6epeub rnasal
IlocTaHbTe NHHIETOM M3 CKJIAHKH C 6es-
BOAHBIM KEPOCHHOM KYCOYeK MeTaNIHIecKoro
HaTpus, OCYLINTE er0 duasTpOBaIBHONH 6yMa-
roil ¥ OTPEXRbTE HOKOM HEGOJBIIYI0 NOPIHUIO.

MannHOBHIH cJe]
(TUAPOKCHJ, HATPUA

npeaBapuUTeabHO nobauam  5—6 Kamein
CIMPTOBOTO pacTBopa ¢deHoNPTaNENHA. Kyco-  pyc. 43. BaaumoneiicTeue
yeK HATPUHA DACIIABUTCH, NPEBPATUTCA B  HaTpuA ¢ BOJOH

6JIeCTAINYIO KaneJsKy MeTaslta, KoTopad Had-

HeT 6ecnopagoUHO «GeraTb» IO IOBEPXHOCTH BOJBI (puc. 43), nIpu 3TOM OC-
rapaAg 3a coboil KpacHO-ManuHOBHI cieA. IIpu ABHMKEHHMM KalelbKH
CIBIMIHO IOTPECKMBaHNE, MHOTJa OHA OKYTHIBAETCH cnabo-CHHEeBATHIM ILJIa-
venem. Eciy KamenbKa GecoKoOHHOro Merajna NPUINIHET K CTeKJIAHHOH
CTeHKe uaIliy, TO IPou3oifeT HeGoMbIION B3phIB!

Bce 3Ty XuMuUUeCKUe ABJIEHUA HabI0OaI B 1807 r. AHTIMHCKUH XUMHUK
Tem¢ppu [I3Bu, BIEpPBEIE HOJYYUBIINH METAJTHIECKAA gatpuit. Toaeko de-
HondTarenHa y Hero He GbLIO, 3TOT MHAWKATOD OBLIJI CMHTE3MPOBAH MHOTO
moaxe.

Pas6epeM o HOpAAKY BCe Habmonennsa. BsanMozencTBe HATPUH C BO-
[0#i CONPOBOMXJAETCA 3HAUUTENBHHIM BbIAEJEHHEM TEIIOTEL, OT 3TOTO OH
[IaBUTCA M OpeBpamaercs B mapuk. ILIOTHOCTE paci/iaBieHHOTO HaTpus
MeHbIIe [LIOTHOCTH BOAEI, IOITOMY OH M IJIaBaeT Ha IOBEPXHOCTH BOARL, & He
roHer. IIpofiyKTaMu peakuuyl ABAANTCH rasooGpasubiii Bogopon H,, my-

BLIPHKU KOTOPOrO MOATAIKHBAIOT MAPUK U 3aCTABJIAIOT ero «berarb» IO IO-
BEPXHOCTH BOABI, ¥ MMAPOKCU/I HATPUHA NaOH. I'mapoxkcu HaTpufA co3jfaer
3a ABUTAOIMMCH HATpHEM IIEeJOYHYI0 CPeay, OT KOTOpo# deHoAPTAIEHH
npuobpeTaeT KpacHO-MaJIMHOBLIA BET, ofpasyoouuil «T0POKKY» 3a mapy-
KoMm. YpaBHeHNe IpoTeKalolnell peaKuy J0BOJIBHO IPOCTOE:

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

HOTpeCRI/IBaHI/Ie cOo34a10T Jonanlunuecsa ny3bIpbKH BOAOPOAA.

ICHEPN Boga-moaxuraTelbHHIA

Jlns sTOrO OMBITA TpebyloTCA TMAPHA KaIblnd CaH,, raapua HaTpuA
NaH wnu ruapua nutusa LiH. MoxHO Takke IPOBECTH €ro, uMes B CBOEM
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PacmopsXKeHuU KaKoH-1u00 U3 IHADUIHBIX KOMILIEKCOB, HAIPEMEp TeTpa-
ruppupoamoMusar autua Li[AIH,] unu TeTparunpunobopar marpusa Na[BH ne
HeckobKO KPHCTANIOB UCXOJHBIX BEI[eCTB IIOMECTUTE B (aphopoByIo vali-
KY M XMMHUUYeCKO}l MUIIeTKON MJIH C MOMOIILI0 JIHHHOK CTEeKIAHHOH TpYOKH
BHECHTE Ty/Ja ke 3—4 Kamau BoAbl. Yepesd HECKONIbKO CEKYVH] COJePIKUMOe
YalIKKW PA30rpeeTcd HACTOJbKO, UTO BBIAEJAMIOIIANCA DU PeaKIUH KOHMY-
TalH ra3000pasHbIN BOJOPOK 3aTOPUTCA.
Peaxkuua KoHMyTanuu GyAeT OTBEUATh, HAIPUMED, YPABHEHUAM:

CaH, + 2H,0 = Ca(OH), + 2H,T
Li[AlH,] + 4H,0 = LiOH + Al(OH),| + 4H,T

IMBEA Tenao ua Boasl

IIpu cMemuBaHHY KOHUEHTPUPOBAHHONA CeDHOM KHUCIOTHI ¢ BOJOI BHIje-
JaAeTcA 00JbIIOE KOJHYECTBO TEILIOTHI. I1IpM ompeleneHHOM COOTHOUIEHHH
H,SO, un H,0 remnepaTtypa cMecu MoxeT goctuub 149 °C.

Yro0ul MoKa3aTh, HACKOJIBKO CHJIBHO DPAa30TPEBAETCHA CMecCh IIPHM BHeCe-
Huu B BoRy H,SO,, otmepsaror Touno 100 Mn 98% -Hoil cepHON KHCIOTHI U

100 ms BonkI. 3aTeM OCTOPOYKHO B XMMHYECKOM CTAKAHEe CMEITHUBAIOT JKUI-
KOCTH, MeJJIEHHO IIPUJIHMBAA [0 CTEKJAHHOM NAJOYKe CePHY IO K H CJ O-
TY B BOAY (Ho He Hao6o0poT!). Crakan cuabHO pasorpeBaeTcs. DTo
MO3KHO 00HapY»KHUTb Ha OIYIIb HJM ¢ IOMOIIbIO TepMoMeTpa. Harnsanuas ne-
MOHCTDaLUs DA30rpeBa JOCTHUTAETCSA, eCJIU B TOT K€ CTAKAH IOTPY3UTh IIPO-

OMpKY € IM3THJIOBHIM 3DHUPOM HIH XJOPOdOpPMOM (3TH JeTy4YMe >KHUIKOCTH
3aKHITAIOT H UCIAPHIOTCA).

BN IIpoTHBOmO:KApPHEIE XMTPOCTH

MoxxHO u DOTymNTE 3aropeBliniica 6eH3uH Bogoit? Jasaiite mompo6y-
eM. B dapdoposylo wamky Hanbem 15 mu Gensuna. IlocTaBuM uwamky Ha
KUpOud, ac6eCTHPOBAHHYIO CETKY WJIH YKeJe3HEIi JHCT U C IOMOIIbIO AJTNH-
HOIi IY9UHKH MOZ0kKKeM GeH3uH. IlonpoGyeM MOTYIINTE MOXKAp, HAJUBAA B
YaIKy BOAY (M3 CTEKJIAHHOTO CTAKAHA NUJIH H3 METAJLIMYECKOTO YaiiHIKa).

Beraun BcIIBIBaEeT Ha BOJE H IIPOAOJXKAET FOPETH ellle MHTeHCHBHee, I10-
CKOJbKY YBEJIHUYMBAETCA IIOBEPXHOCTH €T0 COINPUKOCHOBEHMA C BO3LYXOM.
BoT mouemy TymuTh 3aropeBmuiics 6eH3MH PEKOMEHYIOT IIeCKOM, acGecTo-
BO# KOIIIMOI{ MJIH YT IeKACJIOTHBIM OTHETYIIUTEeM (HO He B O 1 0 ii).

ITonpoGyem BBLIUTHL B IJaaMsaA ropsuiero 6exauna 20—30 mMa TeTpax.Jio-
pujaa yriaepoga. O6pasymomueca Taxensle naps CCl 4 IPEKpaIaoT JOCTyI
KHCJI0POJa K IIIaMeHU, U OeH3uH racHeT. BoT u ellje 0fuH cI0c06 MOTYIIUTD
moxap!
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)

ITEEA Heracumslii... KapOun

W 3BecTHO, YTO IIpH B3aMMOJIEHCTBHH C BONOH KapOHJ KAJTbLASA BEITEIAET
ropiouHit ra3 aleTuJeH, B COOTBETCTBUH C peakiueil HeoGpaTUMOro THAPO-
JIM3a:
CaC, + 2H,0 = Ca(OH), + C,H,T

ITonoxuM B (hapdhOpOBYIO YAIIKy HECKOJIBKO I'DaHyJI kapbuga KaJblud,
n0o6aBM HEMHOTO BOABI H IMOJOMCIKEM BbIgeAAIONMiicA ras. A Tenepb Hanﬁg-
BHM B CTOPOHY All€THJIEHOBOTO [IJIaMEeHM CTPYI0 BOJbI N3 IIPOMBIBAJIKHY (pHC. .
Ho miaMma He racHer!

KANbIHA
Yamka Boja

IIpombIBATIKE

Puc. 44. Heracumslii kapbuy

AreTnieH MOXHO racHUTh TOJBKO TEMH cnocobaMu, KOTODbBIE prI/IMeHﬂu-
I0TCA AJA OeH3HHAa: IECKOM, TeTPpaxJoOpUuIOM yrnepona,uacﬁeCTOBon KOIITMOH
HJIH yrJIeKHUCJIOTHBIM OTHeTyIIHTEeJIeM (H 0O He BO 4O PI)
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Taaea 20

BOJIIIIEBHBIE OTHU

Eire B non
: ::; °° ggmgropuqecxne BpeMeHa, KOrZa NepBOoOKITHRIE JIOAN TOJBKO HAYIHN
aTh OTOHb, OHU HE TOJBKO _
TpesuCh Y KOCTpa M I'OTO
HO ¥ J11000BaJIUCh TAUHCTBE ¢ 7006 Orom:
HHBIMH SI3BIKAMMU IIJIaMeHU. B
. B camomMm gene oro
KOCTpa WUJIU CBEYM 3aYAPOB o
BIBAET, B II€PEJIMBAX IIIaMe
HH €CTh YTO-TO -
mebHoe. XUMHUK MOKeT o
. cTaTk «aKkupoOM», KOTOPBIE
Ii1 cmoco0eH Ha pac
HUHU 3a)Keyb CBEUU, CHEJIa ’ eranns
, Th OTHM [IBETHBIMHM UJU HUCKP I
HCTHIMU, 3aCTABU
BCILIXHYTH IPOPOYECKYIO HAAIIMCh HA CTEHE... , "

Creramasgca HaAINCh

p
(CM. 12'13)‘ ’ )
y B HAa, N

B BA
Rpmiz Ig’(racnoné,xnx TOpOIINH U 4,00aBJAIOT 2 I' cTeapUHA UK napadusa. 3a
npoGUPKY TAMIIOHOM U3 CTEK : 6o
JIOBAaThl 1 HArpeBaroT Ha BO, i
He, NIEePpUOIWYECKU B30AJITEH] e oo
1Basi. Ilocxe pacnimasie
o epRORee } HUA COJEePKHUMOro IIpo-
Jal0T B X0J0AHOHI Boge. Kor,
. Jla cMeCh 3aTBepaeeT, IIpod
pa30tHBaOT ¥ U3BJIEKAIOT 34C % boreabm
TBIBIINH CTEPKEHb (3TO Ha
O JeJIaTh, IpeJBapu-
TeJbHO HaIeB PE3UHOBRIE IIep ; . o onoen
yaTKN). XpaHUThb ero MOXK
v HO TOJIBKO IIOJ CJI0e
BOJBI "
IbI, B 3aKPBITOM CKJIAAHKe. EC/iM TaKUM «KapaHJalloMs cAeJaTh HAAIIUCH
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CreapvH 3alquiiaeT Genblii Gocdop OoT OGBICTPOrO OKMUCIEHUA KUCJIO0PO-
IOM BO3JyXa M TeM CAMBEIM YBEIMUNBAET [IPOIOJIKUTENIPHOCTE CBEYEHMA.
A caMo cBeyeHHE BBI3BAHO Deakiiueil Me/|IeHHOr0 orucaenus gocdopa:

P,+30,=P 06
P,Og + 20,=P,0,,
¢ 0o6pasoBaHyieM B KOHEUHOM CHeTe oxcuaa docdopa(V) P,J,,, BCTYIAIOIIETO

BO B3aMMOJeiicTBUYE C BJIaroil Bo3ayXxa. IIpu 3TOM HOJAYYAIOTCA MeJpyaitmue
RameabKu opTodochHOPHONR KHUCIOTHI H POy, o6pasyioiiye Jerkui 6ebIit

IBIMOK.

U BApYT BCHBIXHYJA cBeuya!

3a 2000 jeT 4o H. 3. Kpellsl [{peBHETO Erunra BO BpeM# 60ToCayKEeHUH
BHI3BIBAJIY BHE3aIIHOe BO3TOpaHMe orseil B xpamMax ¥ 3THM II0Beprajau MoJisi-
muxcs B yskac. IIpocThie Ji0AM IOJarasd, uTO C OrHEM B XpaM BXOJIUT CaMm
BepXOBHBIA Gor AMMOH — CO3/aTeJ]b cyImero, TBOpeIl II0JOPOAU. ..

BuesalnHoe BO3TOpaHUe CBEYU JIETKO MOXKET IoKas3aTh y4YHUTeJlbh XUMHUH
MU PYKOBOLUTETb XUMHUYIECKOTr0 KPYyHKa. JTOT OIBIT COCTOMUT U3 ABYX OIle-
panuii. Buauasue B CKJIsSHKE C npUILINGOBAHHON Mpo6KO# TOTOBAT PacTBOP

~6emoro dochopa P, (3—4 Kycouka, KaKAbIil pa3dMepoM C ropomugy) B 10—

15 MJa cepoyriaepoia (nucynpduna yraepoga) CS,. BaTeM (QUTHIb CBeYH
«pa3IoXMAUNBAIOT» Ha OT/EJbHbLIE HUTOYKM U IPOIUATHIBAIOT HX IIOJIY4E€H-
HBEIM PACTBOPOM U3 KAaleJbHUIIBI TAK, 4T0GHI OH HE MOTEK 110 caMoi CBeUKe.
Tlocse 3TOrO HACTYIAET BPEMS OXKUJAHNA. Oucyasdun yriaepoaa 6BICTDO HC-
napseTcs, OCTABJsAS HA QUTH/IE CBEUN Mmespuaiimue yacTuuku Gesnoro goc-
dopa. @ocop OKHUCIAETCS HA BOIAYXE ¢ BhIJeJIeHUEM 3HAUUTEJBHOTO KON~
gecTBA TEILJIOTHI, 4 3TO Yepe3d HEKOTODpOe BpeMsl (o6prun0 15—10 MUHYT) BhI-
3RIBAET «BHE3AITHOEe» BOCILJIAMEHEHUEe CBEYH.

Cpeua M BoJIme(GHAsA NMaIOYKa

3axeub cBeUy Ge3 CIMUeK MOXKHO BIIOJHE Geao6uaHBM criocofomM, HO TO-
’Ke 10J KOHTPOJIEM IperofaBaTels Wil PYKOBOAMTEJS XMMUIECKOr0o KpyaK-
ka. Jlas sroro moTpebyerca cHawana MMHUTHDOBATH HACTOSIIYI0 CBEYY —
TOHKYIO CTERKJAHHYIO npobupky 06IUTE CHADYXKH paciiaBJeHHBIM napadu-
HOM MJIM CTeapuHOM (MOXKHO Jake IIPOCTO HakamaTh mnapaduH ¢ ropsen
cBeuM, Iep:Ka ee HAKJIOHHO). B npo6upKy HAJINBAKOT Ha 1/2 ee oGbeMa aTa-
HOJ C2H5OH (3TMIOBBIf CIIMPT) M HAZEBAIOT HA Hee METAINUECKUN KOJNa-

yOK C OTBEpCTHEM, Uepe3 KOTopoe npoIyuieH QUTUIbL M3 5—10 suTok Oy-
MaxxHo#t mpsiku. Kommadok Toxke HaLO 06MUTH paciIaBIeHHBIM Iapadu-
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HOM, HO IIDHM 3TOM IIOCTAPATECA He 3aJ1eTh GuTuAb. Hapyxy u3 Takoi «cBey-
KH» OOJIYKEH BRIIAJBIBATE TOJIBKO KOHEN QUTHIA, IPOMUTAHHLIA CIIMPTOM.

Haxonemn, roroBar «3anan». HecKoIbKO KPHCTAJLIOB IePMAHTaHATA Ka-
nua KMnO, cMeminBaioT ¢ 5—6 KaljaMu KOHIEHTPHDOBAHHOMN CePHOI Kuc-

norel H,SO,, uToGer mosyunnachk kamuma. OKYHAIOT B 9Ty KAIIWIY KOHeI]

AJMUHHOU CTEKJIAHHOM IMAJOYKH M Kacawrces e ¢urunsa. «Ceuas cpasy ke
BCIBIXUBAET U I'OpUT GieqHO-roNyOobIM niaMedem. IIpuunHO# BocniaMeHe-
HUA «CBEYU» SBIAETCA OKHCJIEHMe cnupTa OKcuAoM Maprarua(VII) Mn,O,,

KOTOPBIH 06pasyeTcsa npu AeHCTBUHU Ha MEPMAHTAHAT KaJHUA KOHIEHTDHDO-
BAHHOM CEepHOM KHCJIOTHI:

2KMnO, + H,80, = Mn,0, + K,S0, + H,0
C,H,OH + 2Mn,0, = 4MnO, + 2CO,T + 3H,0T

B nepgoit peakunu, nomumo Mn,O,, moABngeTca elme cyabdaT Kaaus
K,SO,, a Bo Bropo#t — mocjie BOCIIIaMEHEHHU 3TAHONA OCTAeTCA Ha (UTHIIe
YePHEIH TOPOIIOK AMOKcHAA MapraHna MnO,, He yyacTBYIOUIHH B ropeHHH
cIupTa.

Hcue3alonue Koanna

Kypunbsckue ocTpoBa IMONYYHIH CBOE Ha3BaHUe M3-3a ABIMA, IOCTOSHHO
KypsAleroca Hafl ByJJKaHAMY B BHAE KOJiell, TOTHUMAIOIUXCA U [IOCTEIIeHHO
HMCYe3al0INUX B Bo3Ayxe. Kak moJyYUTE KONBIA ABIMA «HA J0MY»? XUMUKHU
BOCIIDOM3BOJAT HeUYTO NOJ00OHOEe B OMMHMCAHHOM HHUXe omnkeITe. Ho ero Hajgo
NPOBOJHUTE HA 3aHATUM XUMHYECKOTO KPYKKA U 00A3ATEILHO — B BRITAK-
HOM LUKady IPU BKIIOYEHHON BEeHTHIALUN. 3eCh HCIIOIb3YIOTCA SJOBHUTLIE
U OTHEOMACHEIE BeIleCTBA, I03TOMY JIYyYIlle, €CJIH OIEBIT MOKAMKeT YUHTeJb
WK PYKOBOAUTENb KPYAKKa.

B mraTuBe yKpennAawT KPYrAOAOHHYIO KoJby emkocThio 100—150 M,
a 10/ Hee MOABOAAT OaHIO ¢ CHIMKOHOBBIM MACJIOM, KOTOPYIO ITOLOTPEBAIOT
C NOMOINBI0 3NeKTpoIIuTKU A0 70—80 °C. Konby Ha 3/4 ee o6bema 3a-
TOJHAIT BOAHLIM PACTBOPOM ruzpoxcuga kanud (35—40 r KOH 8 60—
65 M1 BOAEI), & CBEPXY HAJIUBAIOT AUATUIOBBIA 3dUp (C,H;),0 cnoem ue 6o-
nee 10 mm. Cpasy mocJie 3TOro mpH MOMOINM [IMHIETA BHOCAT B KOJOYy 5—
6 ropomun Genoro dochopa P, (2—3 r). Konby 3aKkphIBAIOT pe3MHOBOX
IpoOKOH ¢ M30THYTOH OTBOAHOM CTEKJNIAHHOM TPYOKOit nuaMeTpoM 5—7 MM

(puc. 45). Konern oTBoAHOI TPYOKH OMYCKAIOT B YAllly ¢ BOAOM, IIOTPYXKas ee
Ha 2—3 cMm.

Kak Tonpko Kog6a mporpeercs, U3 Hee HAYHET UCTIAPATHCA 3UP, KOTO-
PHIA BEITECHHUT BeCh BO3JYX Yepe3 raso0TBOAHYIO TPYOKY. Beckope BuI yBUAN-
Te, KaK IYy3LIPbKHM KAKOIO-TO ra3da, BEIPHIBAACH HA MOBEPXHOCTb BOOBI U3
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!ﬁ Iaper admpa, |
docher 1 grdochar
—-

Bennit

docdop

CHUIEKOHOBOE MAaCJIO 9nexTpomsmTka Boga  Yamka
(Macnagasa 6ans) ‘

Puc. 45. O6pasosanne fochuEa U KOJNBIA ABIMA

TpYy6KM, HAYHYT BCIOBLIXMBATH HA BO3AyXe, o6pasys KOJbIA ABIMA, TOAHH-
‘Maromuecs BBepX OAHO 34 JPYTHM, MOCTENEHHO PACIIHPAIOIIHECA U PACILIBI-

BAIOIIHECH. ..
PasbepeM mnpoucxoAfAmue 3feck mpoueccel. Peaknus, TPOTeKawOIIad

npu B3aumogeiicTeun Gesoro gocdopa ¢ THAPOKCHAOM KAJUA B BOLHOM pac-
TBOpe, OHKUCLIBAETCA YDABHEHHEM!

P, + 3KOH + 3H,0 = PH,T + 3K(PH,0,)

Iomumo docduna PHy, afeck eme moay4yaeTcs XOPOLIO PACTBOPUMBIH B
Boge ramodocdur kamma K(PH,0,) n npumeck nudocdana P,H,. Tudochan
Ha BO3AYXE CAMOBOCIJIAMEHAETC U MOJKHUraeT GochuH:

2P,H, +70, = P,0,,+4H,0
4PH; + 80, =P0,, + 6H,0

B peayasTaTe 3THX peaknuil o6pasyeTcsa OKCHI docdopa(V) P,0,,, KO-
TOpPEIM Ype3BRIYAWHO TMTI'DOCKONHYEH, B3aUMOAEMCTBYET C BJAroil BO3AY-
X2 K IpeBpamaeTcd B Melbuafiline KamnelbKH OPTOGOCHOPHOH KHCJIOTHI.
IrH KATEJIBKH M COCTABIAIOT OCHOBY KoJjiel AbiMa. A aup OblI HyKeH ANd

Toro, uTo6sl yAAIHTh U3 KOJAOHI BO3AYyX, MHaYe o0pasyromuecd B peakIiuu
dochun 1 gudochaH MOTYT CAMOBOCIJIAMEHHUTECHA BHYTDH KOJIOEI M BHI3BATh

B3PHIB.

(98]
n
(o8]
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IlBeTHOE MIaMA CBEYH

Ilnamsa cBeun MOXKHO CAeJIATh 3€JIeHbIM, KPACHBIM, CUHUM, €CJIU IT0CTY-
MUTE CIEAYIOMUM o6pasom. Hano pacniaBuTh O6LIUHYIO CBEUYY B METAJLIN-
Y€CKO MUCKe, BHIHYTh U3 paciiasa ¢buTHUIB, a4 B pacn/JaB BHECTU HEMHOTO
(1/2 gaiirno#l 10KKH Ha OJHY CBeUY) COJIH, BRI3LIBAIONIE OKPACKY IJIAMEHU,

Kpacnoe niamsa nonyuaercs, ecJii B PaciyaB Ao0aBUTh XJIOPUJ CTPOH-
uusa SrCl, - 6H,0, sesenoBaTroe — npyu BBeJEHNHU B PACILIAB XJopuaa 6apus
BaCl2 +2H,0. ManuHOBbIH [[BET MOXKHO NPHAATEL ILIAMEHH, €C/IH K DACILIAB
n06aBuThL xJopum JuTna LiCl. A sKeJTeIil 11BeT ITOABUTCA, €CJIHA BBECTU B 11aSj
pa(bmj cBeun xyopua Hatpua NaCl niu oxkcanar marpusa Na,C,0,. Cune-3e-
JIEHBIH I1BET MJIAMEHM MOJy4YaeTCsa IPH CMEIIUBAHNY pacnngafi C4X.TIOpI/I,ZL0M
menu CuCl,. Pacnyas TImaTe/abHO IepeMEIINBAIOT € COJIbIO U BBLIHBAIOT B
thapdoposoe H6108euKO0 ANA BapeHbA. TaM ke IO IEHTPY PACIOoJIaraioT (pu-
THJIb, BRICTABHB OAMH ero KOHEI[ U3 pacmjaBa. Ilocjie TOro KakK pacraB 3a-
CTHIHET, MOXHO OIIpo0OBATEL HOBbBIE «CBEUH»,

EL Cuwprossie oram

chm«I COJIb, CIOCOOHYI0 OKPAIIINBATDL IJIAMA, BHECTH B I'ODPAIIUANA ITHUJIO-
BBIH CIAPT CzH50H, TO ILJIAMS CTAHET IBETHBIM. [[JIs1 3TOTO MOCTYHAIOT CJie-
LyioluM ob6pasom. B Tpu HeGONBININE YAIIIKY KJIAAYT TAMIOHEI H3 BOJIOKHHC-
TBHIX BEIECTB — IAKJH, BATHI MM acOecTa, IPONUTAHHbLIE KOHIEHTPHPOBAH-
HBIMU BOJHBIMU PACTBOPAMH COJIEH, OKPAIIUBAKINKMX miaamd (cM. 20.5), a 3a-
TeM OT)KAThIe M BhICYHIeHHBbIe. Ilocjie 3TOTO0 TAMIIOHEI OGJIHMBAIOT BTHJI’OBLIM
CIOIUPTOM B TAKOM KOJHYECTBE, YTOOBI YACTE €0 OCTAJIACH B YAIIIKE, U MOAMKH-
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rator. Eciu Takme YalIKy PACCTABUThL B PA3HBIX MECTaX KOMHATLI, TO MOXKHO
MOIYUUTh «TUPJIAHAY»> 3€JEHBIX, KPACHBIX, HKEJThIX, MAJJMHOBBIX 1 CUHMX Or-
Heii Oe3 qpIMa ¥ 3amaxa. «bykeT» U3 BETHBIX orHeil DoJIy4yaloT, pacnoJjarasn
YAIIKK ¢ FTOPANAM CIMPTOM APYT OKOJIO ApyTra Ha pasHoit BeicoTe. ITo Mepe
BLIFOPAHUA CJIeAyeT No0aBIATE B HAIIKN CIHPT, MOJIL3YACH AJIVMHHONR MUIET-
KOil eMKOCTBI0 15—25 MJI 11 IOrpyKas ee KoHel| 10/ TAMIIOH B YKMJKOCTh.

BumecTo coJieil, IepeurcIeHHbIX paHee (CM. 20.5), MOX¥HO NCIOJIb30BATH
HUTPATHI JUTUS, CTDOHIMA, MEIN 1 HATPUA. Ozuaxo addexT 6yaer ropa3no
cabee U3-3a TOTO, UTO ITU COJIM MEHee JIeTy4M.

Boja BmecTo cudex, HaH IleporeH-BOCIIAMEHATE N

I[BeTHOE IJIAMA MOXCHO ITOJY4UTh U COBCEM npyrum cnocoGoM. OcobeHHO
MHTEPECHO, UTO B POJIU «CIOUYEK», no,ummalohmx roplYyI0 cMech, GyaerT...
Boga!

s 9TOrO0 OMBITA norpefyroTca TPU dapdopoBrle TapeJaKH, B KOTOpPBIE
MBI IIOMECTUM COOTBETCTBEHHO!

« cMech PaBHBEIX 06BbeMOB (Hampumep, Io 1 uaiiHOH JIOKKE) CYXOro ne-
poKCcHa HATPUA Na202 ¥ aJIIOMMHUEBO# NyIpHI, CcMeIaHHO CO IIeNOoTKOoMN
COJIM, OKpAIIUBaIoIeil mamMmsa (cM. onsrT 20.5);

« CMeCh, COCTOAINYIO U3 ABYX 06beMoB (IBe YaliHbIE JIOXKKH) CYXOro IIe-

~ poxcuJa HATPUA M OJHOTO o6beMa (OfHA YailHAA JIOXKKA) CYXUX APEBECHBIX

OIUJIOK;

« BTpO€ CJIO’KEHHBIA JUCTOK ¢unbTpoBabHOM 6ymMars, Ha KOTOPYIO Ha-
cunaioT HeMHoOro (1 yaitHyio JIOXKKY) CYXOro IIePOKCH1a HATPUA Na,O,.

Bo BTOpYIO U TPETHIO TAPEJKHU (c onuaKaMu u ¢ Gymaroii) Toxe 1o06aBiad-
OT [IOHEMHOTY COJIH, BHI3BIBAIOIEH OKPACKY IJIAMEHH. Tlocue aTOrO, IOCTA-
BHUB TApeJKH Mojablle Apyr OT Apyra, MPU/IABAI0T Ha CMecH I10 3—4 KaIljlu
BOJBI M3 AJUHHON MUIETKH. B mepBoii TapeJsike cMeCh CropaeT OCJIEIIUTEJIb-
HBLIM I[BETHHIM ILJIaMEHEM H CO BCIBIIIKOHM. B ocTanbHBIX Tapejkax 3aropa-
JOTCA U TOPAT onuyKy u 6ymara, a njaMf XOTd U CIIOKOIHOE, HO TOXKe I[BeT-
HoOe.

MexaHuaM BOCILIAMeHeHHs cMeceil TAKOB: BOJA paa/araer IIePOKCHT,
uarpus Na,0, 10 I'iPOKCHAA HATPUA NaOH u xucsopozna O,:

2Na,0, + 2H,0 = 4NaOH + 0,7
Cc TAaKUM HOJILILIUM BhIJEJIEHUEM TEeILJI0THI, YTO OT 3TOT'0 3aropaercsd He TOJIBKO
aJIIoMUHHEeBadA 1yapa, HO TaKXe 1eJIJIF0JI03a GYMB.I‘I/I Y IpeBEeCHHEI.

Tlpu cropasuHU aJIOMUHHUA 06pasyioTCs OKCHJ AJIOMUHUA W OKCUJ HAT-
pusi, KOTOpble B3AUMOJEHCTBYIOT MEXAY coboil ¢ o6pasoBaHNeM AJIOMMHATA

HATPUA:
2A1 + 3Na,0, = ALO, + 3Na,0; Al,05+ Na,0 = 2NaAlO,
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EGEN) Topamas kucrora

B dapdoposyio ualmKy HachImalT 4afHYIO JIOKKY CYXOTo IEpPOKCHAA
Hatpus Na,O,, He cofepaxariero npuMecn KapGoHaTa HaTpus Na,COg, u me-
notky coan (SrCl, - 6H,0, BaCl, - 2H,0, LiCl u xp.), BHI3BIBalOIIEl OKpA-

;1;y3nnimenn (cngabZOéfs))o} 3aTeM Ha 3Ty CMeCh BELIMBAIOT U3 NJINHHON MUIIeT-
—4 ganan 90— o -HOH i
yrcycHo#t kucnorsl CH4COOH (Tak HasbiBae-

;aaﬂ «JlefAHasA» YKCYycHasa Kuciora). I[locite magenusa Kaxaoil Kalau KHUCHIO-
bl Ha IIePOKCH] HATPHA IIPOUCXOAUT OCJIEMHUTEJLHAA IBETHAS BCIBIIIKA
KOTOpas OTJIMYaeTcA PeJKOH KpacoToil. ’
o }.(HMH‘-IGCKaH PeaKluuA ropeHNsa KUCJIOTHI He OTIHYAETCA OCOH0H CIIOKHO-
10: ee MPOAYKTEI — IHAPOKcu Hatpua NaOH u monookeun yritepoga CO:

2Na,0, + CH,COOH = 4NaOH + 2COT

Tei I:TIIepoucn,u lna'rpnﬂ BIlepBble MOaYy4YUN dpaHnysckuit xumux Hlosed
foccaR B 1811 r. OH ke Ha6MI0JjaJ BCOBIIIKY KOHIIEHTPUPOBAHHOM VK-
CYCHO¥ KHCJOTHI IPX KOHTaKTe ¢ Na,0,.

m OrHeHHLIH KOXb... B3aNIePTH

Ha gro Gosbmioi 6yTHLIN (€EMKOCTBIO 3—5 JI) HACHIIAIOT CJOH CYXOTro
PEYHOro mecKa TOJINMHON 2—3 CM M 3aTeM HANOJHAIT ee XJOpOM. XJop
KaK H3BECTHO, MOXXHO IOJYYHUTh AeCTEMEM KOHIEHTPHUPOBAHHOIM co.nanoff;
KUCJOTHI HA TUOKCHUA MApraHIla MK MEPMAaHTaHAT KauuA. /1A aToro B Kpyr-
JIOZOHHYI0 KON6Y HackImaoT Ha 1/4 ee 06beMa MnO, unru KMnO WU BCTaBJi,H-

I0T PEe3NHOBYI0 NPOOKY € KamleJbHOH BOPOHKON M OTBOAHOH CTeKJIAHHON

KanensHas Boporka

T'azooTBOAHASH

HCI
(xoHII.)

Puc. 46. Tlonyyenne xygopa
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TpyOKoii (puc. 46). Kon0y 3aKpensiorT B MITATHBE H MOMEIAIOT B BBITAXKHOM
mxad. 3aTeM HAINBAIOT B KalleJIbHYIO BOPOHKY COJIAHYIO KUCHOTY ¥ HAYMHA-
JOT TI0 KAILJISAM H00aBJIATE ee B KPYTJIOJOHHYIO Kon6y. HaununaeTcsa peaknusi:

MnO, + 4HCI = MnCl, + Cl,T + 2H,0
(sz 2KMnO, + 16HCI = 2KCl + 2MnCl, + 5Cl,T + 8H,0)

JauHHEYI0 ra300TBOAHYIO TPYOKY MOrpy2kaioT B GOIBINYIO GyTBIIb SO Ca-
MOTO ee mHA. XJIOp TAXelee BO3AyXa M OyneT MOCTeNEHHO BBITECHATEH €ro.
Yrobpl y3HATH, HANOJHEHA JIH 6yTHLIL XJIOPOM, IOJHOCAT K €€ rOpJOBHUHE
¢duasTpoBATbHYI0 GyMAaKKY, CMOYEHHYIO BOAHBIM pacTBOPOM HOAHMAA Kalud.

B pesyabTaTe peaKIUu:
9KI + Cl, = 2KCl + I,

Beigenserca nop I, u GymMancka uepHeeT. ByTbiNb, HANOJHEHHYIO XJIOPOM, 3a-

KpbIBaloT NpoGKoil. BRIMONHUB 3TH oNepanuy, pactupanT B (apbopoBoit
crynKe cypbMy Sb 10 MOpPOIIKO0GPA3HOr0 COCTOAHMS X HAIOJHAIOT 3TUM II0-
POLTKOM HeGOJBIIYI0 NPOGHPKY Ha 1/4 ee o6wema. Beiays mpoGKY, 0CTOPOXK-
HO OCTYKHUBas 10 IPoOUpPKe NabIeM, He6ONBIINMH TTOPIUAMHU BBICHIIIAIOT
HOPOMIOK CYPHMBI B OYTHLIB C XJIOPOM. CypbMa TOTUYAC e BOCIJIaMeHseTCH
u cropaeT, 06pasys «OrHeHHBIH JOXAb» U pas6pacsiBas BO BCe CTOPOHBI HCK-
pel. CkIAHKA HAmONHAETCA OelbiM ABIMOM NpPOAYKTOB B3aHMOJAEHCTBHA

' CypbMBI H XJIOpa:

2Sb + 3Cl, = 2SbCl,
2Sb + 5Cl, = 28bCl,

PORGN Kenezo roput!

l'opAT, KOHEYHO, He KPYIHbIe U3JAEIUA U3 MeTasnsia, a ToHuaimmue ero
HOpOIKY, NMPHTOTOBJIEHHE KOTOPBIX TpeOyeT M3BECTHOI'0 HCKYCCTBA. ITep-
BBIM, KTO 00HAPYAHI 3TO CBOMCTEO IOPOIUKO0Gpa3HOro XxeJeaa, OBLT HeMell -
kuit xumur Fenpux I'ycras Maruyc B 1825 r. Ceiiuac y»e TPYAHO yCTaHO-
BUTH, 3aUeM OH CTaJ HarpesaTh OKcajaT xemesa(ll) FeC,0, 2H,0, =O ero
SBHO 3AMHTEPECOBAJ UePHBIA MPOAYKT TEPMHYECKOro pas’yio’KeHusd, KOTO-
phIit OH IPHHSAJ 32 OKCHJ XKeJje3a FeO. BuICHIIIAB ero elle TellJILIM U3 COCyAa,
rie M0 pasjoXeHue, B paphopoByio YalIKY, U3yMJIeHHBIH Maruyc ysuaes
cHom MCKp. VI OH caM, U ero KOJJerd-XuMUKH TOBTOPSJIM MHOTO pas 3TOT
OTIBIT ¥ IIPHIILIH K BHIBOAY, YTO «M3 OKCUAA XKeJe3a oCTaBIlIeecs TeIJIO BHIXO0-
auT B BuAe cBeras. ToabKo mo3aHee 6BLJIO YCTAHOBJEHO, YTO BOCIIIAMEHAIOT-

¢l MeJibuaiilIre YaCTHYKM MeTaslla.
st IOMy4eHUs CAMOBOCILIAMEHAIOINXCH («unpoOpHHIX ») MOPOIIKOB
sesesa IPUMEHAETCH TePMHUECKOe PA3JIOKEHNe COU 1aBeJIeBOil KHCIOTHI
H,C,0, — oKcanara xemnesa(Il) FeC,0, ¢ 2H,0. 31y coap Hajo 3apaHee IO-
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JYy49UTh, CIUBAs PACTBOPHI CyabdaTa xkenesa(Il) FeSO, u oxcanara aMMoHus
(NH 4)2C90,. BrInanaeT IMMOHHO- XTI 0CafOK:

FeSO, + (NH,),C,0, + 2H,0 = FeC,0, - 2H,0! + (NH,),S0,

Ocafox OTQUIBTPOBEIBAIOT M BHICYIIMBAIOT MEXIY JHUCTAMH (QHIBTPO-
BaJbHOI 6yMaru. Cyxoil mOpoIoK FeC,0, - 2H,0 3acemaloT B npo6UpKy Ha
1/4 ee o6beMa ¥ IPOKATUBAIOT, Aepka ee B IJIAMEHHU ra3oBOi TOpeJIKu C He-
GOJIBLIIMM HAKJIOHOM B CTOPOHY OTBepcTHA. IIpOKanMBaHMe BeAYT NpU yMe-

peuHoii Temneparype (150—200 °C). Pasmoxxenue FeC,0, - 2H,0 orseuaer
YPaBHEHHIO:

FeC,0, - 2H,0 = Fe + 2C0,T + 2H,0T

Kaniu BoaBl CHUMAIOT CO CTE€HOK NPOGUPKHU TPYGOUKOIL, CBEpHYTOH u3
GuaeTpoBaNbHOR Gymarn. Kak TOJNBKO JUMOHHO-3eNTHIH TTOPOIIOK nouep-
HeeT, HarpeBaHUe NIPeKPANIAloT, a TPOOHPKY 3aKPHIBAIOT MPo6Koii. Eme Ten-
JIoe COAePIKUMOe TIPOGUPKH BEICHINAIOT MOPIUAMHU B TPYOKY BBICOTOH 1 M u
APUHON 3—4 CM, YCTAHOBJEHHYIO Ha ac6eCTOBOM HJM METALIMYECKOM
JucTe. YepHBIA OPOLIOK Kelle3a, BRICHINIAAChH U3 TPOOUPKH, CAMOBOCILIAME-
HAETCA U Ccropaer, 00pa3ysa KPAaCUBHIHM CHOII HCKD:

3Fe + 2 0, = (FI'FelhO,

ITpoayxT peaknmum — rerpaokcun aumenesa(Ill)-xemeaa(Il). Cpeanuii
pasMep 4acTHI[ IOPOILIK006pasHoro xenesa okoJo 5 « 1073 mm. Ux OTPOMHAA
[TOBEPXHOCTh CONPHKOCHOBEHUA C BO3AYXOM pE3KO IMOBHIIIAET CKOPOCTh

OKHCJIEHHA XeJe3a. Hpn 9TOM BBLAEJAETCA TAK MHOI'O TeIlJIOThI, YTO opo-
IIIOK BOCIIJIAMEHAETCHA.

PR U ¢ noMombio JUMOHHOM KHCIOTEL...

ITupodopubrit MOPOIIOK KeJle3a NONydaeTcs U U3 IATpaTa xKeneaa. Uro-
OBl moyunTH HUTpar xenesa(Il) Fey(C4H,0,),, B BogHEIH pacTBOp JUMOH-

HOH KHCJIOTHI H4(C¢H,0,) BHOCAT HeGOJIBIUMMY MOPIUAMU MeJKHe IKeJes-
Hble OIIUJIKH, & CMeCh HarpesaloT. Ilpu aToM »xene3o xuMuuecKu pacTBops-
eTcs, BRIAEJAA BOAOPOL:
3Fe + 2Hy(CgH;0,) = Fe,(C;H,0,), + 3H,T
PactBop nutpara xenesa(Il) ymapugaioT mo Hauala KPHCTAIH3AIMM

COJIH, OXJIAXKAAIOT, 3aTeM OT(QHUILTPOBLIBAIOT U CYIIAT BBLITIABIINE KPHUCTAJ-
Jabl. Peaxnusa TepMuueckoro pasnoxeHus Feq4(CgH,O,), « H,O conpoBoxaa-

eTCA BhlJleJIeHueM MOHOOKcHAa yraepoga CO u yraepoza:
Fey(CgH;0,),  H,0 = 8Fe + 9COT + 3C + 6H,0T
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PURPA Ilnamsa — H CHOII HCKP

Kpacusnbliif CHON HCKP MOKHO TIOJYYHTDb, BBRICHINAA B naaMs ropar:{;;g
CNUPTOBKHU MOPOIIKM TAKHX METAaJJIOB, KakK a_monfnnnn, TUTaH, IIUPKO :
wnu maruuii. Ilopomrok c6pachiBaioT ¢ GbapdopoBoil TOKEUKHN WK CO HINAaTe
st HeGonpmuMu nopiuaMy. IIpu ropeHuH NOPOIIKOB METAJLIOB obpasyroTcs

‘ i CIIOJIb30BATH TOH-
OKCHIBL A1203, TiO,, ZrQ, u MgO. B onklTe He cienyeT U

yaiiye TOPOLIKY (IBLIL UK TYAPY) 9THX METAJJIOB: B INIAMEHH OHH iwor'y'r
B3opBarhcs. Ilypa IIMPKOHUS MOXKeT B30PBATBECHA yiKe IIPH KOMHATHO# TeM-

reparype.

PURERA Topamuii cHer

Bo3bpMUTe KECTAHYIO KOHCepBHYI0 GaHKY, HAIIOJTHUTE €€ Ha 3/4 gﬁ'bema
CHEroM M IIOJIOMKUTE B cepefuHy 3—4 rpaHyJInl kapbuga kanbiua. CBepxy
saceinbTe rpanyasl CaC, cHeromM u NMOAHECHTE K faHKe rOpALyI0 CIIHYKY.

CHer BCIIEIXHBAET ¥ TOPUT KONTALIUM IIIIaMeHeM. 5 —_—
ATOH
CyTb 3TOTO ONEBITA B TOM, YTO IIPH peaKInu CaC, c Bogo# (B3

CHeI"a) BhIJIEJIAETCA alleTUJICH. MNMeHHO alleTHJIEH I'OPUT KONTAIIHM njamMe-
HeM, co3JaBas WINIO3NIO T'OpeHNns CHera.

PANEN 3eaeHoe niaams

B ¢apdopoBoi uallKe cMeIlaiTe 10 mux srunosoro cnupra C,H OH,
10 MJ KOHLEHTPHPOBAHHOM CePHON KHMCIOTHI H 2 r 6ypsr Na,B,O, * 10H,0.
Teneps noA0xKruTe cMech. OHa GyAeT rOpeTh KPaCUBBIM 3€T€HBIM LIaMeHeM.
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IIpu Bsaumopeiictenn C,H,.OH
» H .
60pHO-3TUNOBHI 3dup coc'raf;a 5B(OCZI-1258)Z):4 " N2aB4Or * 10H;0 moyaeros

1
2C,H;OH + H,SO0, + Na,B,0; = 4B(0C,Hy), + Na,S0, + 7H,0
KOTOPBIH I'OpHT, 06pa3ya IJiaM4d 3€JIEHOTO IiBeTa .
2B(OC,Hy,); + 180, = B,0, + 12C0, + 15H,0

PRGN daxen ua acpupa

IIapb'I

Ou %
Ho_aTanI;:OiS‘gg;THHH ONBIT — TropeHUe Gop- 60pHO-3TAIOROTO
Pa Ha BBEIXOAE MPOCTOH ycTa- s¢rpa —1I
HOBKH, COCTOANEH M3 KOHHYECKOH KOJOBI @7 -
Ipo6KM ¥ ra3o0TBOAHOM TPY6KM (puc. 47). I[JI:; Toyora

OIIRITA CJEeAYEeT NOAroTOBHTHE 5—10 r GopHoii
KHCJIOTHI — THIPOKCcHAA Gopa B(OH),, 50 M aTH-

sosoro cuupta C,H,OH u 50 M1 xoHUEHTpHpO-
BaHHOU cepHO# kucaoTel H,SO,. CMemnBaror B Cuecn

K0JI6e THAPOKCHA 60opa CO CIIMPTOM, BHOCST Ty-
/ia %e CEePHYIO KHCIOTY, 3aKPLIBAIOT npobxoii ¢
TPYOKOH M CTAaBAT HATPEBATH HA DIEKTPUUE-
CKYI0 IINTKY. KaK TOIBKO B JXHAKOCTH HAYHYT
MOABJAATHCA NY3BIPBKY I'a3a, COAEPIKHMOE KOJI-
6Ll mepeMeIINBAIOT, BpaIas ee, ¥ IOCJIe ATOTO
MOAHOCST FOPAIIYIO JYIUHKY K BRIXOJHOMY OT-
BEDCTHIO Ta300TBOAHONH TpyOKu. I[losBasercs
3eJieHOe MJIaMs, KOTOpoe JyYille Bcero Habmio-
JaTh, BEIKJIOUHUB CBET B HOMEII[eHHUH.

AINLN dDeiiepBepk Hax THrIEeM

Cwmernaiire I
ot ) rr[ioaz) (c)iruxgngﬁymare ONHMHAKOBEIE 00BEMEI (He 6OJIBIIe YeM II0 Ofi-
o roaieece) MOpOUIKOD ;:I;a[pmgnraﬂa'ra KAJIUA, NPEeBeCHOTO YTJIA H IOPOIIKAa
e OO, HACKILT POOHMPKY U3 TYTOILIABKOTO CTEKJIA WJIH KeJIe3HbIH
OTBEDPCTHEM BBepX) U HJ;;Z;:: ni;l;ggZMchaTHBa D oy XomiwI
porien o NMUPTOBKY NJIH I'a30BOI rOpeIKH.
rac Pll)ﬁ «:B?:Aeg:l;atmnae'r BRIJIETATH IIOTOK APKO CBETAIUXCH qgc'mu,
oML JOMXKAb». YTOJb U Kesle30 OKUCHAIOTCA KHCIOPOLOM
IIUMCS IIPU TEPMHYECKOM DA3JIOKECHHH IIePMAaHTAHATA KAJIUS ’

INVES Orau B KMIKOCTH

B ne6oa 7 %
ueHTpHPOBaZI::OH CTeKJISHHBIM IIUJIHHIAD Ha BeIcOoTy 10—12 cM HaneiliTe KoM
y10 cepHYI0 KucJoTy (puc. 48). CBepxy OCTOPOIMKHO Hajeiire

ONeKTPOILINTKA

Puc. 47. T'opeune
60pHO-3TUIOBOrO 3¢Upa
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3THJIOBBIN CIIHDT CZH50H, HAMOJHUB ITHJIUHIAD IIO-
Kpucranint

YyTHU A0 BepXxa. 3aTeM B IUJIMHIAD BCRINBTE npeaBapH- KMnO
TeJJbHO H3MeJIbYeHHbIC KPpHCTaJLJIBI nepMaHraHaTa 4

Rayud. Joxka
Tlagaoliue KPYIWHKH KMnO, mocTuraior rpa-
HUI(bI, PA3Ae]SAIOmeil CIMPT 1 CEPHYIO KHCJIOTY, H Hunanap
BLISHIBAIOT ECIBIIIKH OrHe#, TAK YTO B TeUEHUE He-
CKOJBKHX MHMHYT MOXKHO HA6JI0ZATE B KHAKOCTH JraHol
uacroaiuii eitepeepk!
Benoplmka

Orey B JKUAKOCTH BOSHMKAIOT, KOTAA 3TAHOM
MTHOBEHHO BOCILIAMEHSeTCH P KOHTAKTe C OKCH-
nom maprauna(VII), KOTOpHBIA 06pasyeTcs MpH peakr-
muu KMnO, u H,SO, (cm. 20.3).

Puc. 48. BenpimKy
B LMJIHHEADE

PAREN He6ecHbil OroHb

X MMHK- «(aKUp» MOKET OFHUM NBHIKEHHEM DY-

KU 3a)Keub KocTep 6e3 cIIMYeK. KoHeuHO, IOKOGHOTO poAia CIEKTaKJIb [OJ-
skeH GRITH TIIATEIBHO MOATOTOBIEH.

Ha sxeJe3HBIH JMCT MJIN Ha KUPIHYM KJIAAYT HECKOJIBKO KPHUCTAJIIOB
IMepMaHTAHATA KAJKsd ¥ CMauMUBAlOT UX KOHIEHTPHPOBAHHOMN CepHOM KHCJIO-
To#t. BOXpYr pacKJIajnBaloT APeBECHBIE memKH, YCTPauBas «KOCTEP». Bax-
HO, UTOORI MENKHN He Kacalauch KPHCTAJIJIOB KMnO,. «@axup» CMauuBaeT
ATHUJIOBRIM CIMPTOM HeGOJBIION KJIOYOK BATHL M Hes3aMeTHO 3a’XHMaeT ero
MexAy HajibliaMu. B MOMEHT, KOTAA HYIKHO 3a)KeYb «KOCTep», BIIOJHE J10-
CTATOUHO BHLAABUTH KAILJIM CIIHPTA M3 BATHOT'O TaMNOHA — TaK, YTO0bl OHH
[IOmaJIY Ha CMeCh IepMaHraHaTa Kajiud ¢ cepHOil KUCJIOTOM, Iie B COOTBETCT-
BHM C ypaBHEHHEM peaKIuH, mpuBeJeHHRIM paHee (cm. 20.3), obpasyeTcsd
oxcug Maprauna(VIL) — CUJILHEHIIHA OKHCIUTENb, MOMYKUTAIOLTHUH STAHOJ.

«KocTep» MTHOBEHHO 3aropaerci. Hano MMeTs B BHAY, 4TO «parup»
IOJKeH cpasy ke yopaTb PyKY ¢ BATHBLIM TAMIIOHOM, MHAY€ TAMIIOH TOXeE

MOJXKET 3aropeThbCs.

HaTpuii-KoIayH

B KyuKy JepeBAHHBIX [ajl0YeK, KOTOpad Gymzer n3obpakaTh KOCTEp, 34
OSTH MHHYT A0 AeMOHCTPANHH OMBITA OMEILIAIOT IPaHyJIy HATpUS pasMepoM
¢ TOPOIIHHY, 4 3aT€M MOJNBAIOT €€ BOZOi1, HO HE OUeHb OGMIBLHO (uTo6HI 11a-
JIOUKH He HAMOKJIH ¥ MOIVIA ropeTs). 9roro 6yAeT AOCTATOUHO, yTo6H IIPO-
ImJia peaKkmus ¢ BhIleJeHueM BOA0poZa H o6pasoBanueM GOJBIIOrO KOJIHME-

CTBAa TEIJOTHhI.
9Na + 2H,0 = 2NaOH + H,T

Bce 3T0 IPUBOAMUT K BOTOPAHHUIO «KOCTpa».
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ELZPI] Xpomosasa samurankxa

Yro
Kpncmﬂﬁnb; gametu; KocTep 6e3 CIMUYEK, MOXKHO HCHOJBb3OBATh KPACHBIE
KPHOTALTS Hr-:zléma x;:;maﬁ(VI) CrO4. Hano TOMBKO OueHb TIIATENBHO IPOCY
TB0. YT0oOBI «KOCTep» 3aro -
eJICA, HY)XXHO
s p , HY noauts CrO, He-
UM KOJHMYECTBOM 3THJIOBOTO cIMpPTa. IIpH CONPUKOCHOBEHUH C c31«1m,

4Cr0, + C,H,OH = 2Cr,0, + 2CO, + 3H,0

P WA Bomme6Hoe niaams

Coxr
OapaTnTeIZT;HI:MHoro (10—15 ™) atrunoBoro cuupra B hapdopoBoit yamke
aHpe: CIUPT I'OPUT IOYTH O :
eCIIBETHBEIM I1aMeHeM. K
peHHe 3AKOHUYHUTCH, B TY Ke U i | vin nacn
amky HaJgeliTe emfe 10 ma
cuupra u 1 Mmxa -
€HHOT' o
IEeHHOro pacTBopa ruApoxcusa 6opa B(OH),. Ilonoxrure cMecs, 1 BRI TYT xKe

obna :

oo I;{);::cg're. J1aM#A CTAJO APKO-3e/leHbIM! 3esieHoe IaMs, [IoIydaeMoe Ipu

A 1(_)IpH0-3'1‘I/IJIOBOI‘0 atupa (cm. 20.14), — oTsIMYHAA KadyecTBEeHHAA Pe-
PUCYTCTBUe coefMHEHNH Gopa B Ipobe CKUraeMoro BellecTBa

EXEZN TpoGupka-gakex

Haneir
. : a;()l;;;(})(finpxy 1 1:3”1 KOHIEHTPHPOBAHHONH YKCYCHOH KMCJIOTBI
PBITH IPOOKOIH ¢ TA300TBO i i -
JHOM TPYOKOI M 3ax
JIAIIKe HITATHBA B HAKJOHH S
oM noJioykeHuH (puc. 49), a
. OTOM OCTOPOIK -
rpetb. Ilocne Toro Kak ' ne e et
YKCYCHAS KHUCJIO0Ta 3aKUIN %
T ¥ IIapFI ee HAUH
AUTH U3 OTBEPCTUS TIpobu o o
PKH, IOJOKTUTE UX JIyUYU i
HEKo#. IlosaBa
A y TCA AJIWNH-
S3BIKH ¢1a00 CBETAIET0 IIaMEeHH, IIOX0KHe Ha OrHEeHHEIH Beep .

IIpo6upka

CH;COOH

1}
Ilapur
CH;COOH

T'agzooTBOARAN
Tpy6Ka

Puc. 49. T'opesne napoB YKCYCHON KMCIOTHI
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A

BRI R L

i

T'opeHue YKCYCHO# KUCJIOTH OTBE4aeT ypaBHEHHIO PEAKIMHL
CH,COOH + 20, = 2C0,T + 2H,0

C mpexpaleHreM o0pa3oBaHusA NAPOB yKCYCHOM KUCJOTHI FOpeHue 3a-
KAHYMBAETCS U OTOHb I'acHeT.

ST EN Camopoaropanue?

Ha xejle3HOM JHCTE UK B dapdopoBoil yalIKe cMeraiiTe rpaHyabl 11e-
pPOKCHJA HATPHS C MEJKO pasopBaHHON cpnnb'rponanbnoifl oymaroii. Ha npu-
FOTOBJIEHHYIO CMeCh HAHECHTe HECKOJIbKO Kalegb BoAbI. Bymara TOTHAC
pocriamenuTes. Ecan «pOKYCHUK» CyMeer BHECTH B CMeChb BOAY HE3aMETHO
LIS 3puTeeid, IPOU3HOCH IPH dTOM TAMHCTBEHHEIE «3AKJIMHAHUA», TO ONBIT
Ipou3BefieT 3aMedaTebHoe BrIeYaTJIeHHE.

Boaropanue cMecH I€POKCUAA HATPHA ¢ 1esTI01030# ((GHUABTPOBATIBHAH
Gymara) BBISBAHO BelJeJIeHIEM GOJIbIION0 KOIMUYECTBA TeIJIOTHI IPY PeaKilni
Na,0O, ¢ BOZOI U TOJTydyeHrneM aTOMHOI0 KucJopoja:

Na,O, + H,0 = 2NaOH + [O]

PP ZW B kucaopofe...

Ecau rpanyay ¢docdopa uin HEMHOTO MATHMEBOH CTPYXKM CKHUTaTh B

. KHCJIOpOJAe, TO MOXKHO Ha6aI0aTh spuaiimee mIaMsd. TlonyuuTh KHCIOPOX

MOJKHO BecbMa IIPOCTHIM 00pasoM.

IIpuroroBbTe GOMBIIYIO cTeKRJIAHHYI0 OaH-
Ky, XMMUYeCKHit CTAKAH WU IMUPOKUHA IH- «Jem» (P4010)
AMHAD ¥ HA AHO STOTO COCYAa HACHIILTE cJIoi Kucnopog [~ Heneanas
CYXOTO PEeYHOro HecKa poicoroit 1 cM. 3aTeM ! JoAHeUKa
HocTaBbTE HA TECOK YAIIKY € KOHIEHTPHPO- | Craxan
BAHHBIM DACTBOPOM IIEPOKCHAA BOZOpOAa M
pHecHTe B Hee IOPOIIK0OOpasHBIA AMOKCHA
mapranna (puc. 50). Toruac HAUHETCH BBIZE- - Inama
JeHMe KUCJIOPOAa, KOTODPBI 3aMOJHHUT BECh — @ocdop
[IPUrOTOBJIEHHBEI BAMH COCYA (xucnopon He-

Yamxa
Tlecok
H,0, (xoHIL.)

¢ fo6aBIeHneM
Mn02

MHOTO TsKeaee Bo3ayxa). Teneps MOKHO IIOA-
seyb KpacHBI Qocdop HNIN MATrHHEBYIO
CTPYIKKY B JOMKEUKe AJIfA CAHUTaHnsd n BHECTH
ee B COCYJ C KHCJIOPOAOM.

YpaBHeHHA peaK#ii TOPEHHA TAKOBRL:

9Mg + 0,= 2Mg0; 4P +50, =P, 0,

Puc. 50. Topenue ochopa
B KUCJIOpOAEe
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Thasa 21

XUMHWYECKHE NEA3AKHA

I .

: I;:::;(:;I;p; f:;gip;z (Ia‘epono'r u3 l'anukapnaca (484—425 rr. go H. 3.), nepe-

oy, I.;Iertiunm, yTBepxKAa, uro napuna llammypamar (Ce-

DAL C;MH» 2o ;)Brgcxoro uapsd, B IX B. 10 H. 3. cosnana B BaBunone

M noﬁBm.mc]) ac BaJIM OJHHM H3 ceMH uyaec cBera. Ha camom gese

o o o KO BO BpeMeHa BaBHJIOHCKOTro napsa Hasyxonono-
KaMH 103Xe. B Te najekue BpeMeHa HHKTO He MOJ03peBall O

cajiax ¢ KPpHCTAJJIHYECK
HMH PACTEHHUAMH, KOTO
00 HAYMHAIIMHUHN XHUMHIK. ’ PG MO pripaoTHIb soma

Hepessa Carypna u FOnnrepa

«Car
- amm1\’1331)}1:0130 JepeBO» HA3BIBAIOT MHOTAA «JepeBoM Ilapamesnncas Bpa
- a, OCHOBaTesda dhapmMmane i - ]
BTUYECKON XHMHUH, I
na-aTM r . ToToBs 0gHO M3 CBO-
o o I\EMB pﬁaCTBOPEHHEM B YKCYCHOHM KHCJIOTE METAJIIHYECKOro CBHHIIA
o o BpemeH:o ABHUTH €Ie U PTYTh, a HOTOMY BHEC B COCYJ, KYCOUKH Immca’
D Te peme MHOTHE xﬁnmnqecxne 3JIeMEHTHI H Ja)Ke OYeHb paCHpOCTpaHeH‘
N6l eme He OLIJIM [Mo-HAC ]
-HACTORAIEMY HIeHTH(H
JIOCh, UTO UHMHEK COAEPXKHT ol rerorAmaelh
MHOTO PTYTH, OT 3TOT'0 O %)

o , H TAKOH JIETKOMJIABKHIA.
oo nHeﬁBpemeHH OPOAOJIKUTH onkIT, Ilapanensc ocTaBun cocyn Ha He-
oo e » M KaK e CHJIbHO OH OBLJI NopaseH, KOTJa YBHIET HAa Kycod
o 3a-::3 JieCTAIHEe BeTOYKHM HeM3BecTHOH mpupoasl! OH mozyMaln, 4To
HaaBa, epAeB, Buimla M3 nuHKa. [lodxe KpacuBoe «JepeBo» mox , Hu

qunﬁe «CaTYPHOBA» II0 AJIXHMHYECKOMY HA3BAHHIO CBHHLA i

TOGRI BHI .
o0t B é)oaCTI:‘ITB «CaTypPHOBO JeDeBo», HNHA «AepeBo Ilapanmennca», Ha
KHH CTAKAH HMJH CTeKJL i rBOD
AHHRIH IHJIH i
2530 rae i HIDP BOJAHBIA pacTB
TATA CBHHILA o
ua Pb(CH;COO), B 100 M BoAs! ¥ HOrPY»KaioT B HETo
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OUUIIEHHYIO0 TOHKOR Ha)KAauHOI Gymaroii maacTuHy HJIH cTepKeHb U3 UUH-
xa. MOKHO BMECTO 3TOTO [IOABECUTH HA HUTKE HEeCKOJIbKO KYCOUKOB IIMHKA,
TOXKe OUMILIEHHBIX HaxaauHoii GyMaroit. C TeueHHEM BDEMEeHH HA L AHKOBOMH
HOBEPXHOCTH BRIPACTAIOT BETBUCTHIE 1 GecTAINNe, CPOCIIHECA MeXKIY coboit
KPHCTAJJIBI CBUHIA.

HMx nosBJeHne BHI3BAHO peaxnueil BOCCTAHOBJIEHHA CBUHIA U3 €r0 COJIN
Gosee AKTHBHBIM B XMMHUECKOM OTHOINEHHH MeTAaJLJIOM IIMHKOM!:

Pb(CH,CO0), + Zn = Pbl + Zn(CH,;C00),

[apanenbcy TPUNHCHIBAIOT TAKIKE HojlyueHre KPUCTAJIOB 0JI0BA HA
rpanyfax UHKA — <«AepeBa IOnmTepa». UTo6pl BHIPACTATE TAKOE «IepeBO»,
B BBICOKHIi CTEKJIAHHBIH COCY/, HAIUBAIOT BOJHBIH PACTBOD 30—40 r xyopH-
na oznosa(Il) SnCl, B 100 MJ BOAHI M HOTPYKAIT UMWHKOBYIO TNJIACTHHKY.

OueHb GLICTPO HA Hell BEIPACTAET AEPEBO M3 YepHBIX KPHCTAJINKOB 0JIOBA.

PYWEN CepeGpsHoe aAepeBLe JTuansl

JlpeBHErpeyecKasn mudoJorua CBA3bIBAET IAeBCTBEHHYIO GOTHHIO-OXOT-
HuLy ApTeMHAY C Jlynoii, a JIyna B aJXnMAN — cuMBOJ cepebpa. JlpeBHe-
puMcKas O0rnHA Jlynu HOCHJIA UM Imans. B Pume CymecTBOBAJIO 3HAME-
auToe cpaTmamme J(uansl, rie yrsapb f CBETHJIbHMKM OBLIM M3TOTOBJIEHE

M3 YUCTOTO cepebpa. J[ImaHa CIHTAIACDH OKPOBHTEJIbHALEH cepeOpAHBIX Ael

macTepoB. [ToaTOMYy aNXHUMHUKH, BbiENABIINE cepebpo U3 ero coJjieil IpH TO-
MOILH PTYTH, HA3LIBAIH €T0 « cepe6pom JlnaHsl».

HonpobyiiTe BBIACIATD cepe6po M3 BOJHOTO PacTBOPa guTpara cepeb-
pa(I) mpu momom# pTYTH. d71o HojJydaeTcda NPy TOYHOM, NpAMO-TAKH I0Be-
JMpHOM COOII0JeHAH BCEX nepedynCIIeHHBIX HAXKE yenosuii. B CTeKJIAHHBIN
cTakaH ¢ Kanjeil pryTa Hg Ha AHe HAJO HAJIMTH BOAHAIA pacTBOp HATpaTa ce-
pebpa(l) AgNO,4 (10 r conn B 90 Mxt poanl). CHauasa PTyTh HOKPHIBACTCH cepoit
NJIeHKO aMalkraMbl cepebpa (cnnaBa PTyTH € cepeGpoM), a uepes 5—10 ce-
KyH/ Ha Heii HAYMHAIOT O4eHb GrICTPO pacTyh GiecTsIie ArolbyaThie KpHC-
rasl cepe6pa. CIIyCTa HECKOJIbKO MUHYT HMrJIBl HAUAHAKT BETBUTECH, 8 18-
pea gac B COCYA€ BbIDACTaeT cBepkawuiee cepedpaHOe AePeBIE.

35ech OUeHb BAXKHO TOYHO CIEJ0BATE peKOMeHA0BAHHOM KOHIEHTPAIH
muTpaTa cepebpa: mpu 60oJiee HB3KOM COJePKaHUMN AgNOQ, pocTa KPUCTALIOB
MmeTaauuecKoro cepebpa He na6mogaerca. Tak, IpH COAEPKAHAN B 100 mn
BOJEI BCETO 5 T AgNO, uepes 2 MuHYTHI OyzieT Ha6II08aThCA POCT JIAIIL OAH-
HOUHBIX KDMCTAJLIOB. A IpH Gosee BHICOKOM COJEepXKaHNHA AgNO, (nanpu-
mep, npu 20—40 1 B 100 M1 BOABI) KpHCTALIN3ATAA cepebpa naeT 10 Bce#
Macce pacTBopa 6e3 06pa3soBaHKA BETBACTBIX KPHCTAJJIOB.

Pacryiuiie KPUCTALIbI, KaK HAcocC, BBIKAUMBAIOT KATHOHBI cepedpa Ag* us
OKPY>KAIOILIETo PACTBOPA, ¥ HAET OKHCJIATENBHO-BOCCTAHOBATEbHAA PeaKIHl:

2AgNO, + Hg = 2Agl + Hg(NO,),
365
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Kpucranas Meau Ha rpadure

B KoNNEKIHNI0O XMMUYECKHUX AOMAIIHHMX DPACTEHHMII MOMKHO BKJIIOUHUTH M
cBoeoOpa3Hoe fepeBlle, CTBOJ KOTOPOrO NPEACTaBIAAeT co00i CTep:KeHb U3
rpaduTa, a BETKH — OJIeCTAILIME KDACHEIE KDUCTAJIB MeIH. OTO «DacTeHHE»
BHIPALIIUBAIOT TAK.

B cTexknAHHBIN IUIMHAD HATMBAIOT OTQUILTPOBAHHLIM BOAHBIH PACTBOD,
copepxawuit cynabdar mean(Il) u xnopug Harpus. YTo6el MPUroTOBUTH Ta-
Koit pacTBOp, BHOcAT B 100 MJ BOARI 15 r MegHOro Kymopoca CuSO, - 5H,0

4 15 r moBapeHHOH cosM. 3aTeM TOTOBAT IPAQUTOBEIA CTEP:KEHb AJTHHOMN
6—8 cM (ero MOHO B3ATH M3 TOJCTOrO KAPAHIAINA WM M3 BJIEKTPUUYECKOM
GarapefK¥) M HaJeBalOT HA HErC MOPOJOHOBHIN KPYIKOK TOJNIMHHOH 5 MM H
AXaMeTpOM, NOYTH DABHEIM BHYTDEeHHEMY AMAMeTPy UMIHHApPA (puc. 51).
Brime KpyskKa Ha rpadUTOBLIN CTepKeHb HAMATEIBAIOT 5—6 BUTKOB aM0MU-
HHUEBO [IPOBOJIOKH, KOTOPYIO NPHIKKUMAIOT K CTEDHKHIO B BepXHeHl 4acTH y3-
KO IT0JIOCKO# JIMNTKO# 1eHThI. CTeps;KeHb ¢ KPYXKOM U IIPOBOJIOKOM BCTABJIA-
IOT B WHJIKH]D TaK, YTOOBI IOPOJIOH Kacaica HAIUTOTO pacTBopa 6e3 Boaayi-
HO# mpocyoiiku. IToBepx KpyKKa HANMMBAIOT KOHIEHTPHUPOBAHHEIN BOIHBIM
pacTBOp xJopupia HaTpmuaA. IIOpOJIOHOBRI KDPY:KOK He HAeT CMEMIMBATHLCS
IBYM DacTBOpaM.

Bckope Ha anrOMHUHHEBOI IIPOBOJIOKE MOSIBJAKTCA My3bIPHKK BOLOPOAA,
a BOKDYT rpa@HUTOBOTO CTEPKHA MOJ KPYKKOM 06pasyercsa KOpUYHEBOe 06-
JIAYKO, ¥ PACTBOD NpHo6peTaeT KOPUYHEBYIO, IOUTH YEPHYIO OKpacKy. Yepes
HECKOJIBKO YaCOB BEPXHUII CJI0H pACTBODA ITOK KPYKKOM HAYWHAET CBETJIETS,
& Ha CTepIKHe IOABJIATCA KPUCTANINKHN MeINu
KDPACHOBATO-KHUPIIMYHOTO IIBeTa. B KOHIle KOH-
LIOB BECk rPadUTOBHI CTEDKEHD HUKE KPYKKAa
MOKPEIBAETCS KPUCTANJIIAMH MeAW, IIPHUYEM Ca-
MBI KDyOHBIE U3 HHUX OYAYT pacmojararbcs
BHH3Y.

[Munuugp ABAAETCA «3JIEKTPOJH3EPOM», B
KOTOPOM Ha KaToje (rpadHTOBOM CTepKHE) U3
00pa3oBABIIEr0CA paHEee AHMOHHOTO KOMILJIEK-
ca Terpaxiopokynparta(ll) HaTpus Na,[CuCl,]
MPOTeKaeT peaKIisa BOCCTAHOBJICHUS MeIH:

CuSO, + 4NaCl = Na,[CuCl,] + Na,SO,
[CuCl, %" + 2¢” = Cul + 4CI”

unuuap

CpaguToBRIH
CTEPXKEHD

Pacreop NaCl

AnmoMuHHeBas
TIPOBOJIOK &

IToponon

Kpucrannn
MeaH

Pacrsop
CuS0,

BepxHsasa yacTh rpaduTa CAYKUT AHOIOM, HA
KOTODOM ANIOMHHEWH, TepAA 3JIEKTPOHBI, IIepe-
XOAMUT B PACTBOD B BUIe M'eKCAAKBAKATHOHA:

Al + 6H,0 — 3¢™= [AI(H,0),) 3

Puc. 51. «HepeBue»
M3 rpaduTa H MeaH
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. MA KaK «6epauHCKAs Jadypb».

IlnanodeppaTHEe KyCTAPHAEH JlomoHOCOBa

Or. 3a-
Pycckuit GU3MKOXMMIK Muxani Bacuabesnu JIOMOHOCOB B 1.‘75’1‘0 e
OTKOM criocoba IMoJay4YeHHn cuHeil KpacKu, H3BECTHOM B p
Xumudgeckass GopMyJa ITOrO COeAMHEHMH,
111) xe-
HeHHAadA ysKe B HAITH JHH, — KFe[Fe(CN)gl, rexcanuanodeppat(IIl)

7 sKeJITON M
nesa(Il)-kanua. IlomyTHO JlomoHOCOB Haydaln Bsanmonenc'rnnenaﬂoqmppa-
KpacHOM KDOBAHBIX coJiei, rexcanuanodeppara(ll) u rexcai
ra(I11) ¢ pasMMUHBEIMY COTAMHU IAPYTrHX MeTa;m}c::. -

fi», MOXOMKHU
VayMuTeabHbIE «DACTEHUA, RoDoCTI
CTAIOT B cocyJax IIp
KyCTADHHKA», BBIDA
UM BETKH «IIOABOJHOTO pw poaune.
HefiCTBMHM B BOLHOM DACTBODE rexcanuanodepparoB Kaaud ¢ ;{I ) i ﬁma(nl)
cyabdaToM mapraunna(ll), nuHEKa (1), uauxens(ll), kobansra(ll), Xp —
leJm 3TOr'0 B pacTBOD 30—50 r xeaToi KPOBAHOH COJIA — reKcamvaH obeppe:
- HCTaJIHA
' Bl 1OOABJIAIOT JBA-TPHU KD

ra(Il) kanna K 4[Fe(CN)ﬁ] B 1 1 BOABI I

nancs paapab

yTOY

coJeH. 5 .
TlosBIEeHMEe BOJHBIX «pacTeHAH» CBASAHO C PEAKIIHAMM, B KOTOD

Zn[Fe(CN)¢]
‘majaioT B OCaAOK MAJIOPACTBOPHMbIE KOMILIEKCHBIE commu tena K,Zn[ ( 6

UCTANTUKH
nan KCr{Fe(CN)g]. 3Tu coeanHEHNA MOKPBIBAIOT BHECEHHRIE KD

3 pacTBO-
nonynponnuaemoﬁ nieHkKoii. Uepes NJIEHKY MpOCAYNBAETCA BOAA U3 P

pacxoyeTcs BeCbh KpHCTAJLT BHECEHHOH COJIH.
367
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CuHnH «KyCTADHHMK» BRIDACTAET, KOraa B pactBop 100—150 r cyanda-
Ta Megu(Il) CuSO 4 B 1 71 BOABI 106ABUTh KPHCTAIIMKH KpacHo# KpoBAHoOHK
conn — rekcanuanodeppara(lll) kanusa K4[Fe(CN)gl. Ero nossnenue Bhi-
3BaHO peaKIMeil 06pa3oBaHMA MAJIOPACTBOPHMOIO rexcanuanodeppara(lll)
meau(Il)-kanus KCu[Fe(CN),]:

K [Fe(CN)g1 + CuSO = KCu[Fe(CN)s]l +K;80,
3eJieHbIEe TOHKME «BOJODOCIN» C CHHEBATBIM OTTEHKOM TOABIAIOTCSH, eC-
JIK B BOAHEIX pacTBOp xyopuaa Huxens(Il) NiCl, (30—50r B 1 1 BogsI) onmyc-

THTB KPUCTANNHNK rekcanuanodeppara(lll) kanusa K3[Fe(CN)6]. Onz o6pasy-
I0TCA II0 PeaKIAM:

K [Fe(CN)g] + NiCl, = KNi[Fe(CN),]{ + 2KCl

XpomaTHEIi oceHEHi caj

XuMuuecknil ocemHmMit cax ¢ xeaToit «TPaBOli» M 3OJOTHCTBIMH
«JIMCTBSIMH» BBIPACTAET, €CJH B BOZHHIA PacTBOp, cogepxamuit 30—50 r
xpomara xkanusa K,CrO 4 B 1 JI BozRI, 106aBUTE KpHCTANIUK JUTHAPATA XJIO-
puja 6apusa BaCl, - 2H,0. B xxentoMm pacTBope Gyger IPOTEeKATH OCAXIeHIe
Xpomara 6apusa BaCrO,:

K,CrO, + BaCl, = BaCrO,! + 2KCl

Tonkue HNTH JxelTOro IBETA, IOXO0XKHe Ha TPaBy, OOABSTCA ¥ B BOAHOM
pacTeope HuTpaTa cBuHna(Il) Pb(NO,),, conepaxamem 100—150 r comu B 1 1
BOARL, €CIM B HEro ONYCTUTH HECKOJbKO KPHCTAJIMKOB XPOMATA KAJHs.
B bToM cmyuae «TpaBa» — aro MaJOpacTBOPDMMBI XPOMAT CBHHIIA
PbCrO,:

K,CrO, + Pb(NO,), = PbCr0,l + 2KNO,

300THCTEIE THCTOYKH B DACTEODe

YTO6bI HONIYYHTE «ADAIIKAE» B BOSHOM PacTBOpe CBepPKAIOIIKe 30JI0THC-
TBIE JTHCTOYKM, HANO B CTEKJSHHOM COCYAe CMelIATh OZMHAKOBHIE OOHLEMEI
10% -uBIX PACTBOPOB HUTpPaTa ceurna(ll) Pb(NO,), n noguaa xanusa KI. Tor-

“ac e BRIA/AeT KeJATH K ocajox uoauga ceunna(ll) Pbl, . Emy garot oTcTo-
2

ATBCHA, CAUBAIOT C HEr'O MKUIAKOCTh M PACTBOPSIOT 3TOT OCAJOK B ropsaueit Bo-
Ae, clerKa NoAKHCIeHHOR YKCYCHOM KucaoToit. Meatenno OXJIAXK A COCYH
C PacTBOpPOM, MOJNYYalOT B KUJKOCTH TOHYAMNIINE 30JOTHCTHIE MIACTAHKH
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ff peaKIIHH:
MEHHO# peaKil 2KI + Pb(NO,), = PbI,{ + 2KNOg,

pacTBoOpa IPH OXJIaXKAECHUH.

X UMHUECKHIl AKBAPHYM e
Ecay B BBICOKYIO CTEKJIAHHYIO OaHKY H?JII/ITI:S!. C.)n ;;nz; O e 0.1 1
JAUCHJIMKATA HATPHA C ycJ0oBHO#M GopMyJIOH Na,SiO; u & O
aHOB
eMEeHHO M3 JBYX CTaK
emarTb, a IOTOM OAHOBD TS B O
gollbl, nepillvllﬂe pac';'Bopbl cyabdara xpoma(lll) Cry(S0,)3 1 xa0pHUA °
oD Fod » JKeJITO-3ele-
: GamKe BbIPACTYT CHIMKATHBIE «BOAOPOCIH
3a(II1) FeCl;, To B

p .

Cr,(S0,); + 8Na,8i03 = Cry(8iOg); + 3Na,S0,
2FeCl, + 3Na,Si0; = Fe,(Si0,);! + 6NaCl

e GaHKY IO KauJasaM pacTBOp cyabsdarta meau(Il) CuSO,,

To6aBHB B TY ¥ #M» ¥ KPYyTIbIMU

M
KBapUyM IPUYYAIMBLIMH «MOPCKHMU 3BE37a

MBI 3aCeJIMM & 1(BETA:

KOJIOUYMMH «MOPCKUMH exxaMu» CUHETO o
CuSO, + Na,Si0; = CuSiO,l + Na,S0,

s o o M pop Ilenuro B 1851 r. yauBHI
111
i uMBK JkeH Meab
D enrepeoms GyiiTe HIOBTOPHATH 9TOT OMKIT.
piToM. IlonipoOyH & T
er HHTepeCcHHIM OII 1 O
O el CTeKIAHHBIA UINHAD TIHATETBHO BBIMOIiTE ropmeTpnan it 1 1o
e 7 Ta Ha
Tenljczjixaneﬁ're B Hero ropA4YXii BOAHEIM PACTBOD Tnocyl;g;?{z:n . BHOCH,B anol-
C 3TOT pacT ,
BBICOTBI. 'OTOBUTH A
pnpsap Ha 1/3 ero O '
Hﬂgxﬁeﬁ BOJHI:I 450 r meHTarugpaTa THOCYJIbdara HaTpUA Na,S04 : 2H e
" aneiTe -
i OT pacTBOP H s
oif majouKe Ha 3T i -
0;KHO II0 CTEKJAHH e, e
OCT::) I:mM ropAuMii pacTBOp arerara uaTpusa (300 r Tp::TanI;{)anHH Prara
UlHBaﬂﬂ CH dOONa «3H,0 Ha 45 M Boghl). PacTBOp ane
HATPH 3
JOJKeH 3aHATb 1/ 3 BBICOTHI unnnnnpa;mpa va 1/3 oro scoms -
CTh UK o
erl, B BEPXHIOKO Ja 1 maehe
HaKC:)H IJ;’He nepeMernuBas ee ¢ HHKHAMI CJIOAMH pacTBOP
psAuyIo BOAY, "
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BTODOH cJI0if

13 COMH, HO Rgi?rzgxlj; -'-;»Ilecz, TAKIKE HATHETCH KPUCTAJUIMGANNA «IBETKA»

De «OpANEDeIOS © HHKO;ISE;T Apyroit dopmei. Tak BRI mONyYUTE B HMINHI-

GaMcTAIOmUX Ha cReT HBIMHM «I[BETAMU», COCTOSAINYIO U3 ABYX CJIOEB
Yy OIPO3pavYHABIX KPUCTAIOB H3YMHUTENHHOU KPAaCcOTh

danTacTHYECKHE NMEeH3aKH HAa CTeKJIe

Yro6wI 3ame
ua

o aneh o T:f:: IPpUYyANUBBIE Y3OPEI U3 MEJIKUX IBETHBIX KPUCTA
, yeT cJaexyouiuit -

prxon oo i 11T cuocob. T'otoBart %

e, v TEeIJBI DACTB

—eHHmeconeﬁ . ?1 100 M Boant u 10—15% -HEle BOXHEIE pac'rBopsx OK ?
1 yaedara megu CuSO,, nuxpomarta Kaaus K,Cr,0 xno;)px-
27 -

Ia Hukens Ni
iCl,, xnopuzga xobanbra CoCl, u 1. 11.). 311 pacTBopH 6
e B ) o Ja =
I pxga'rb 10—15 r kaxz0it conu B 100 r Boas! e
aTeM DPACTBOD 3eJa :
TUHA CMEIINUBAIOT

ropa com C NeCATUKDATHRIM 06'/beMOM -
o énnnarﬁ)'r cMech Ha 00e3KUPEHHYIO CTEKISHHYIO nnac'rmf oy
amook MY nona caout Toamuaol 2—3 MM. IIIaCTHHKY OCTABISIOT B oo
0KeHUM JJIA UCIIlapeHus BoAsl. Yepes ofMH-IBa HHA 'rorr::cpnn“-
#

\ |

|

:‘ Boga Boza

1 e f [lepechimennbii Kpucrannn
pacTBOp alerara

aueraTa
HATpHA

HaTpud

Kpucramne — %

Ilepechimennmnrii THOCYBhA
Ta

pacTBop

i Tnocyﬂbd)a'ra HaTpUA
} HaTpUA
! Henmrnp HMuanagp i

Puc. 52. Onwir llenauro
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e

xaeT 1 Ha CTeRJe 10AB-

a ¢ IpUMecAMH coJjiefl BBICH
B CUHEr0, 0paHKeBoro,

cJioit pacTBOpa KenaTHH
eTHRIX KPHCTAJLIO

JIAIOTCA IPWUyAIUBBIE Y30PhI U3 IIB
3eJIeHOT0, PO30BOTO IIBETOB.

IR0 Koanua JInaeranra
Hemenkuit Gn3uKOXHUMUK Pa

¢dasns JInzeraHr B 1867 r. npuAyMan cBo#
JKeil HA CTeKJe, I_IOJIy‘{HBIIIHﬁ Ha3BaHHME <«KOJBIA
cTeKrJIe CJI0s XKenaTnHa (cm. 21.9), co-
0,, MOMeIaIoT GOJBIIYIO KaIlJIo

crocof TOJNYUYeHHs Ienaa
Jlugeranras». B IeHTP 3aCThHIBIIETO Ha
pepsxamero 10% auxpoMata ranusa K,Cry
KOHIIEHTPUPOBAHHOTO BOAHOTO pacTBOpa HHUTDaTa cepeGpa(l) AgNO, (90 r

conu B 100 M BoAer). Hepes HECKOJIbKO AHEi B cJI0e XKenaTuHa NOABIAIOTCH
KOHIIEHTPHYECKHE KOJIpIa KpacHo-Gyporo IBeTa. B 3acThIBIIEM cJIoe XeJa-
. THHA TPOMCXOJMT OTJIOMKeHNEe KOJIeIL 13 KpUCTAIINIECKOr0 Ag,Cr,0,, moay-

yeHHBIX 10 OOMEHHOM peaKuu:
KZCr207 + 2AgNOg = Angrzo7 { + 2KNO,4
BHUTeJibHON (OPMBI BBIEJIEHUA ocazxka. Boguuift

pacTBOp HHTpaTa cepebpa MPOHUKAET B CTYAEHB mocTeleHHo, ¥ Ha HEKOTO-
pOM PACCTOSHUM OT LEHTPa Kannu o6paayercs HACLIIIIEHHBI pacTBOD AMXPO-
MmaTa cepebpa, B3 KOTOpOro BBIJEJIAOTCH KPHCTAJIIBI 3Toil MaJopacTBODH-
moit comu. K MecTy X pocTa Me/IeHHO MOATSATUBAIOTCA HAXOASINNECH B6IH-

3y AUXpOMATHbIE aHHOHEL CrZO%‘, GrarogapA 4eMy BOKDYT KOJBIA C ocaf-
poMara KaJusd, a 3HaIUT —

Cr,0, oGpasyercs 3oHa, cBofoHAR OT AUX
FOTCS HOBBIE MOHBI

y CKBO3b KOJBIIO OCaAKAa ycTpeMiad
cojepiKalmuM aHNOHBI

ara ce-

Bor B yeM MpHYHNHA yau

KoM Ag,
GecuBeTHas. B aTy 30H
Ag® n NOj. OuM MOAXOAAT K y4acTKaM JKeJaTHHA,
Cr20?‘,', o6pasys BTOpoe KpacHo-6ypoe KOJBIO U3 KPUCTAJLJIOB JUXPOM
pe6pa... Ilorom Bce Ipolecchl MOBTOPAIOTCH BHOBb, IIOK& XBaTaeT BBEJCH-

HBIX peaKTHBOB.

JEN 3apocay H3 cephl

BepyT IMUPOKMI XUMPYeCKu# CT

aKaH eMKOCThIO 2 JI, B KOTOPBLi BCTaB-
JAI0T A0 1/3 BBICOTHI IBE I1-o6pa3Hble CTeKIAHHRIC HaJOYKY PasHOM

BBICOTHI
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NepIeHANKYJIAPHO APYT APYTY TaK, YTOOLI OZHA U3 HUX NPOXOAUJIA IO APY-
roffl 4 OHM He JOXOAWJIH JO CTEHOK CTAKAHOB Ha 4—5 MM. B cTakaH HaauBa-
0T pacTBop cynbdara Meau(Il) CuSO, c coaepxannem conu 50—100r 8 1

BoAbl. JKUAKOCT JOMYKHA HATIONHATH CTAaKaH Ha 4/5 ero o6bema. Crakad Ha-
KPBIBAIOT YACOBBIMH CTEKJIAMH M CTABAT B XOJOAUILHUK JJIA OXJIAKICHAA.

B Gonpuryio npoGHpKY, 3aKDENNEHHEYIO B JepPeBAHHON MJIM MeTasIHde-
CKOM Jlep:KajTKe, HACHIIAIOT NIPUMePHO Ha 1/3 ee 06beMa KYCOUKH YepPeHKO-
BO MJIM KOMOBO# cephl. TOHKO H3MebUEHHYIO cepy ( «CepHBI IBET» ) B 3TOM
OIBITe HCIIOJb30BATh HE PEKOMEH/YeTCA, TaAK KaK IPH ITaBJIeHHUHU 3TO Bellie-
CTBO CHJILHO BCIICHUBAETCH.

IIpo6upky OCTOPOXHO HArPEBAIOT HAJ IIAMEHEM L0 TeX IOp, IOKA BCS
cepa He IIPEBPATUTCA B JKEJTYIO JIETKOIOJBHKHYIO JKMAKOCTh. 3aTeM YCHIU-
BAIOT HAarpPeBaHWe. PacniaB cHaYaa CTAHOBUTCA T'YCTHIM, a IIOTOM, GIHMKe K
TOYKe KUTIEHUs, CHOBA AenaeTrca :KuAKUM. Korma cepa 3akunuT, ee BELIMBA-
IOT B pacTBOD cyabdara Mead. Ilpu BLIIMBaHUY pacIliaBa JeaioT KPYTroBble
ABH)KEHHUS PYKOH TaK, YTOOBI CTPYHKH pacIiaBa JIOXHIMCH B PasHbIE MECTa
Ha CKPelleHHBbIX CTeKJAHHRIX NMajsodKax. iHoraa B aTOT MOMEHT cepa 3aro-
baeTc#, HO Ha 3TO MOXKHO He 00palllaTh BHUMAHUSA: BeAb eil IPeJICTOUT BCTPe-
9a ¢ Bojoii. Eciu npo6upka mociie BLIINBAHUS CepHl IPOAOJKAET 06ropaTh,
ee HaJl0 HAIIOJIHUTL BOAOM M3 3aIIaCHOTO CTAKAHA.

B peaysbrare Ha CTEKJAHHBIX ATOYKAX MMOBUCAIOT TOHKHE, TATYYHE KO-
PHUYHEBO-)KeJIThle HUTH IJIACTHYECKOH Cepbl — IOJIHAS HJIIIO3US TPOIIMYe-
CKHUX IKYHIJIell, nepeBUTHIX nuaHamMu. Jepes uac «IHAHBI» CTAHOBATCH
TBEPALIMM H HA HUX NOBEPXHOCTH MOABJAETCS KEJITOBATBHIH HAJET MeJKHX
KPHCTAJNIHMKOB cepbl. Biarogapsa pacteopy CuSO, suTH «MMaH» OpHOGpeTa-
IOT 3eJIEHOBATHIN OTTEHOK, IIOCKOJIBKY PACCMATPHBATL UX MIPHXOAMUTCSH UYepes
roy0yIo JXKHAKOCTD.

AWM PN 3amniensre KaMEN

Ha a0 HIMPOKOrO CTEKIAHHOrO COCYAA C JOCTATOYHO TOJCTHIMM CTEHKA-
MM OCTOPOXKHO OIIYCKAIOT PEYHYIO rajJbKy. MO)XHO HacklnaTh 1 GeCIiiBETHRIH
PeYHOH IIeCOK cioeM TommuHON 3—5 cM. 3areM HamuBalOT Ha TIOJIOBHHY
o0beMa COCyZa KOHIEHTPHPOBAHHbLIN BOAHKIA pAacTBOP Cyiabdara mean(II)
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; rpany-
CuS0,. ITocye aToro B pacTBOP n06aBAAIOT CMeCh IMHKOBOM NBLIH M IPaHy

JIMPOBAHHOTO IIMHKA A0 HCY€3HOBEHHUA I‘OJIy60ﬁ OKpacCKH HCHAK;?{’:;I)._KD&CHO-

YacTHubl HHHKA OOKPHIBAIOTCA JIOXMATHIM HaJIeTOM KHPII Ire romoDIE
ro mBeTa, IOX0XXHUM Ha MOX, H 0CeJaloT HAa KaMHAX HIA HeCRe(;-BECCTaHOPBH-
0 BHIJeJIEHUN KPHCTAJJIOB MeIu B pe3yabTarTe OKHMCJIHTENbH

eJIbHOM peaKIMH:
' CuSO, + Zn = ZnS0, + Cul

KM
- 3CuS0, + 2A1 = Al,(S0,), + 3Cul,

K pacTBOpy cyibdara MeAd 3apaHee no6aansno3‘ 5—-10 man pasbaBjeHHOH
CepHOIl KUCJIOTEI, KOTOpadA ¢ ME/bIO HE Baanmonelic'rnye'r. oo T ot 11 mascr

To, uTo apabcKuil ANXUMHK Ixabup anb-XaidH Ha pyoe I rion
geneTHil HASHIBAN «IpeBpallleHueM Kejle3a B Melb», HA caMoM ];[ e
IpOIECCOM, OUeHb IMOXOXKUM Ha paccMOTpeHHEIE 3/eCh OHHTI;I.H :)Hnenun_
MeTHOT0 KYNopoca Xejle3Hble KIMHKY IOKPhIBATUCH cjaoeM MenH,

MCs II0 peaKIumM:
o ’ CuSO, + Fe = FeSO, + Cul

i! TOJb-
ITonuas HUIAI03UA OpeBpaIeHnd OJHOTO MeTaJjla B Ipyrou. JKanb TO
KO, 4TO aJIOMHHHII BO BpeMeHa aJTXHMHKOB ele He OBLI H3BECTEH.
’

Ile/LTI0N03HBIe BOXOPOCIH

B 1857 r. mBeifimapcKU#l XHMHUK Maruac IIBeitmep o6HaApYXXHJI, P':IT(:
KOHIMEHTPUPOBAHHLINX BOAHBIH PacTBOP KOMILIEKCHOTO coennn:m:lax—coq Iiuu
POKCHIA rerpaaMmuBEMenu(Il) [Cu(NH,) 4}(OH), pacTBOpsET BATy y

($MWILTPOBANEHOH OyMaru. 910 GBLIO AJIA HETO NepBoil HEOXKUAAHHOCTHIO, 8 BTO-
UTeBUIHBIE «BOJO-
7 0JIyYEeHHOTO PacTBOpa B H
i1 oKagasochk IpeBpamienue o : AHBIC
g?)cnn» ecJIH NOoJyYeHHRIH BASKUHA PACTBOD BJIUTE TOHKOK cTpyiiKoil B cogln
b . . :
¢ pas6aBieHHON cepHoii kucmoroii. Tax 1lIBeiimep BOepBble B UCTODHUH
i TEeJIJII0JIO3HI.
MUWH TOJYYNJ HUTH THCTOU IN )
BocnpousseleM OIBIT IIpeiinepa. B XxMMuUYECKHH CTaKaH f)erxoc;:(x;;o
1—2 51 manneM Ha 3/4 ero o6meMa pas6aBIeHHYIO CEPHYIO KUCIOTY (54 Mn
it H.SO, 5a 1 71 BOZAKI).
nenrpuposBagHoit H,SO, 5 B .
Tlocje 3TOoro NpUroTOBUM DEaKTHB IIseiiuepa. I[niloac',roro K 150) . 360;)BHM
— a MJI BOIBI
ata meau (10—15 r conu B
BOZHOI'O PAcTBOPA CYIAbd , .
B HeGoJbmoM u36BITKe pasfaBieHHBIN DacTBOD ruIpOKCUa HATPUA -
mapmuil roay6oil ocaJoK rMApoKcnAa Meiu Cu(OH), ordunsTpyeM, a 0
roM o6padoraeM 15% -HEM pacTBOPOM ammuaxa. Ocagox IpeBpaATHTCA B D
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TBOPUMBI - %
p APKO-CHHHHM KOMILJEeKC — THUAPOKCHA TeTpaaMMuHMexnu(Il)

[Cu(NH,),J(OH),:
CuSO,+ 2NaOH = Cu(0OH),| + Na,S0,
. Cu(OH), + 4NH, = [Cu(NH,),](OH),
ereps I
o !g 50p0nc1'ynnm K DACTBOPEHHIO 1eJLIIOJIO3b. B xMMHuecKHuii crakan
eurocTrIo (pea::nBHaJ]’fE’[eM“ 100 Mn pacTBOpa MOJIyYEHHOr0 aMMHAYHOTO
a IlIBeitiiepa) u Typa ke 1
OMeCcTHM HebOoJIBIIION
BaThl MM OOPBIBKHM QHUJIBT % B von.
poBansHoil 6ymaru. ITocre

. nepeMeInBaH -
JII0JI038 aon o
Mmoo ::(;Tnopae'rca ¥ 06pasyeTcH TeMHO-CUHAA KUIKOCTh Ha6npaeMuaTy

HIITPHI] eMKOCTEI0 25—50 :
3 MJI U BBIIYCKAae
e C y M ee B CTAKaH C pas-
HON KucJjoroit. O6pasyioTe
. A TOHKHE IIeJKO
CBOe0Opas3HbIX «BOLOPOCJIEH seBootio-rony-
Jeii» . PacTBOp IIpH 3T
; OM CTAHOBUTCH HeGeCHO-T0Jy-
LIMéKaK BOJ& r'OPHOTO 03€pa, OTPa’KaloIlero YMcToe Hebo o
KH i i :
CJIOTHOH cpejie AaMMUAYHEIH KOMILICKC Pa3pyIlIaeTcs O PeaKIlMu:

C
[Cu(NH,),J(OH), + 38H,SO, = CuSO, + 2(NH,),S0, + 2H,0

B pes
al!{Homp« Uir;x;;:re BBIJENAETCHA OCaAOK LEJII0J03bl. BosloKHA MegHO-aMMHU
», U3 KOTOPOTO COCTOAT IT0JI -
VueHHbIe HAaMH «BO
HECKOJIbKO pa3 TOHBINE B ortonte
OJIOKOH HATYpPaJBHOTO IIIe
JIKa U JasKe TOH
yTuebl. X gonroe Bpems -y
HMCHOJIB30BAJIN OJIA U3TOTO
BJIEHHUSA JETKUX TKaHeMl
IIOAMEIIUBAJIY K IIIEPCTH, CHHTETUYECKHM BOJIOKHAM. s
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PIIREN OmaneBnie meii3azy Ha MeTalLle

Macrepa Jpesuero Erunra, HUuauy, Kurad 1 IXHMHKH cpefHeBeKOBOH
EBpONE! yMeJIH TOTOBUTE PASHOIBETHBIE SMAJIM M C MX ITOMOLIbI0O HAHOCHTD
Ha MeTAJIJi pHCYHKH — MHQOIOrn4ecKne CIOYKETHI, dKAHDOBEIE CIIeHBI 1 neit-
3aKU. «PHCOBATB» C IOMOLIBIO 3MATH — 3TO nesoe ucKyccTBo. HO MM MOX-
HO OBJIAZETH, ecIM HaGpaThCA TEPHEeHHdA U TOYHO CJIEJOBATL IIPHBeTEeHHBIM
pelenTam.

OaWH U3 CAMBIX IIPOCTHIX croco6OB MONYUeHUs 1 MCIIOIb30BAHUA IMATH
saKJII0UaeTCA B caenyiomeM. PacTupaior B dapdopoBoit CTYIKE 5 r rerpabo-
paTa HaTpUdA Na,B 07 +10H,0 (6yps1), 10 r okcuza csunna(ll) PbO u 2 r ok-

cuna robansra(ll) CoO, nepecmnalo'r MOJyUYeHHYIO CMeCh B dapdopoBEIf TH-
resb, yILJIOTHAA ee CIOH CTEKJIAHHOM MAJIOYKOH MK dapdoposoit JIOMKEUKON
TaK, YTOOBI IOJYUHICH KOHYC C BepIIMHOI B cepefuHe THT/IA. VYoioTHeHHAaA
cMech JO0JIKHA 3aHMMATE B THIJIE HE Gosee 3/4 ero o6beMa. Turess oMenia-
10T B My(deJbHYIO MM TUreJbHYI0 IeUb 1 HarpesaroT 10 800—900 °C. ITocae
NpeKpaleHus BbIeJEeHNs My3RIDEKOB raza cMech CILJIaBJfAETCH, W JIETKO-
[LIaBKad SMajb roroBa. lopaumid THreJs C pacraBoM GepyT munuaMu M
cpaay Ke BRLIHBAIOT ero COepKMMOe Ha CTAJIBHOM JIACT C raagKoil moBepx-
gocThio. [Tocae OXJIaXKAeHUA paciiaB IpeBpAIAETCA B «CTEKJO» CHHE- -pn-
OJIETOBOTO IBETA. JTO [IPOMEKYTOUHBIN JTAIl fnoJydeHud aMaJn. Yr0681 06-
pa30BAJIOCE «CTEKJIO» 3€€HOT0 mBeTa, BMECTO OKCHJAA kobansta(Il) B ncxon-
HYIO CMeCh BBOAAT 2 r oxcuna meau(Il) CuO.

JMAJIeBOE «CTEKJO» CHHEro WM 3eJeHOro HBETa Hajo pazbuTe MOJOT-
koM wiu GapHopOBEIM MECTUKOM H 3aTeM pacTepeTh B dapdopoBoil CTyIKE.
[1opOIIOK BEICHITIAIOT Ha JMCT TOJICTOTO CTEKJa, JOOABIAIOT HEMHOTO BOAR! 1
pacTHpaioT 10 cMeTaHOOGPasHOr0 COCTOAHUA MJIOCKHM [AHOM dapdopoBoit
cTynku. IIoBEpXHOCTE BLIGpAHHON JJIA dMANHPOBAHUA TONCTON MeTaJINYe-
cKoil (AMIOMUHNEBOH WIH Me[HOI) IJIACTHHKY 3a4MINAI0T TOHKO3EePHUCTOH
HaxaayHOi Gymaroi, 06e3KupUBAIOT (MOIOT B PACTBOPE CTHPANBHOTO IIO-
poIiKa) ¥ BBHICYLIMBAIOT Ha poanyxe. Ilocsie 9TOro Ha UHUCTYIO M cyXyio 1o-
BepPXHOCTb METAJIA IITMJIOM HAHOCAT KOHTYPHBIH PHCYHOK.

[MonyueHHbIe yrIyGIeHusA ¢ MOMOLIBIO KHCTOUYKY 3aI0JTHAIOT HOJTYHKHA-
Kot Maccoit H3MeJBUEHHOTO IMAIeBOro «CTEKIA> TaK, 4TOGH OHA BLICTyIAJA
HAJ TIOBEPXHOCTRIO. 3aTeM IJIaCTHHKY, He HAKJOHAHA, 6epyT IUNIAMH H BhI-
cyIIMBAKT HAJ IJaMeHeM FOpeIKi, a [ocJie 3TOTO HATpeBAalOT HajJ TeM XK€
IaMeHeM AO TeX IOp, MOKa CMeCh He HAILIABUTCA HA MeTajll B BHIE CH-
He-(pHOJIETOBOIO MJIM 3€JI€HOr0 y3opa 10 KOHTYpY pucyHKa. He MenasA ropH-
30HTAJBHOrO MOJIOKeHUA IIACTHHKH, CcTABAT €€ Ha MeTaJJINYeCKYyl0 IOA-

CTaBKY AJIfA OXJIAXKACHUHA.
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IIpu con i
CBHHn;; ; Kognnennn cMecH, CocTosAllell U3 TeTpabopaTa HATPHA, OKCHAOB
aneTa (MIH Meau), o6pasyTcsa 6opaThl, UMEIHUe CIOKHEIH

cocCcTaB.

PANEGN 3umMHMI neiizax Ha cTeKie

C
g o 7 I I
A M
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Yepes HEeKOTOPOE BPeM# HA CTEKJe MOIB-
JSIOTCA KPHCTANIBI, 00pasyloIue «JIefaHble
y30DHI»: DY MOHMKEHUH TeMIIePaTyPLI ua me-
peCHILI[eHHOTO PacTBOpa COIH BHINAJAIOT KPUC-
TaJIJIbl BETBUCTOH (JOPMBEIL.

21.16* B34 E: G

HachimbTe HA AHO XMMHYECKOTO CTAKaHA
coii HATAMWHA BRICOTON 0,5—1 cm m yKpe-
[IWTe B HEM HECKOJIBKO €JIOBBIX MJIH 6epe3oBBIX
peToueKk. CTaKaH IOCTABbTE Ha 3JIEKTPOIIAT-
Ky, 8 CBepPXY Ha Hero IocTaBbTe HATIOJIHEHHYIO
BOJOU KPYTJIOJOHHYIO kon6y (puc. 53). Yepes
HeKOTOpOoe BpeMs Iocjie Hadaja HarpeBaHHs L OJNeKTPOIINTKS
BeTOYKHM IOKPOIOTCA GJ1eCTsIMH KPACTAJLIA-
My Ha(TANIMHA, HOXOXUMH HA uneii. Hagra- Puc. 53. HadTanuHOBEIA
AWH JeTyd W JeTKo BO3TOHsETCA, & moTom  «HHEH»

KpHCTAIN3yeTCA U3 rasosoi Gassbl.

IIpoBOASA ONBIT, HEJAb3A AOIYCKATDH monajaHusA NapoB HapTaInHA B BO3-

AYX TOMEIeHNUs1: OHY TOKCHYHEL.

Konba

Xonomguas

raecKuil YT/IEBONOPOZ COCTARA ~le:13.tnoax9xy-
eIy coboi

| Hagranes mpexcrasuser coboit Gexnsie
' peaxmm sanaxom. O naaBRTCA npu 80,3 °C,
v 061a1aeT BhICOX( F1eCTHIO B
 MOMKET TIOTHOCTRIO Y '

CTHHYATHIE KPHCTAJUIIH C
wowr npu 218 °C. Hagra-
' HOil TeMUepaType
‘AMEHHOYTONbHOH
3BOACTBA KpacHTe-

HAQTAIHH NpUMe-
s JBATATENeHR

 BHYTDEHHETO

SYREAl Mapcuanckmii meifsax

XuMHUUECKYIO «KUBOIHCE» MOXKHO JAEeMOHCTPHAPOBATH ¢ 6oabHIMM YC-
IIexXoM. I'naBHoe 3AeCh — TIaTeIbHaA npeABapnTeanaﬂ IOATOTOBKA
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i

«Iefi3aka», KOTODHIA 6yAeT BOSHHKATL Ha GyMare Ha IJ1a3aX y H3yMJIEHHBIX
3pHUTeNel.

Ha nucre niaoTtHo# Genoit 6ymarn HapucyiTe haHTaCTHYECKH Heifaax,
KOTOpHIZ Gy/leT BKII0YATh KPACHO-GYPHIA, cuHUi U Gennlii nBera. Te yuact-
KH GyMary, rie mBeT MOJKEH CTaTh KPACHO-GYPBIM, IPOOUTHIBAIOT IPH IIO-
MOIIM KHMCTOYKH HJIM BATHOTO TAMIIOHAa pacTBOpoM cyabhara memu(Il)
CuSO,. Cunmne yuacTKH 06pabaTHIBAIOT PACTBODOM XJIODHAA sxenmesa(I1I)
FeCl,. Tlocne Toro kak 6ymara BEICOXHET, KADTHHY 06pa6aThIBAIOT U3 nyab-
BEPH3aTOPA PACTBOPOM 2KEJITOM KPOBAHOH coau — rexcanuanodeppara(Il)
kanusa K, [Fe(CN)g], u Ha GenmoM imcTe BONIIEGHHIM 06PA30M BO3HHKAET
mer3ax.

ITosasnenue kpacHo-6ypoif M CHHEN OKDACKH OTBeUaeT ypaBHEHUAM CJIe-
AYIOINUX PeaKkIlhii:

CuSO,+ K, [Fe(CN)4] = chu[Fe(CN)G]l + K,SO,

KpacHO-6yphIi

FeCl, + K,[Fe(CN),] = KFe[Fe(CN), ]| + 3KCl

CHHHI

PAREN Metenr B Ganke

ITpUroTOBBETE MATHIKNTPOBYIO CTEKIAHHYIO GAHKY MK aKBADHYM U yCTa-
HOBHTe BBEDX JHOM Ha CTOJHMK C OTBEPCTHEM IJIA 3JEeKTPOILIMTKH MM CIHD-
TOBKH, Ha KOTOpOIi 6yfeT ycTanoBjeHa (apdopoBas uammka ¢ GeH30HHON
kucnoroii CoH,COOH. TlomectnTe mox 6aHKy Taxe HECKOJNBKO €JOBBIX

BETOK MJIM CYXWX TDABAHHUCTHIX pacTeHHH (puc. 54). Bcxope nocae mavana

CreKkIAHHLIH
KOJIOKOJI

/ (73 .
ITaps! 6enaoiiroi
— KHCJIOTHI

Yarmka
¢ 6en30ifHoHi
KHCJIOTOH

SnexTponINTKA

Puc. 54. Bosronka 6eH30HHON KUCIOTHI
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eTcd
66H30HHOH KHCJOThl OHAa NJaBHTCH, a 3aTeM BO3TOHA y

HarpeBaHus 1 «CHera», CO3/laBas «3UMHHN mel-

1 «cai» IMOKpHIBaeTCs GebIMH XJIOThAM

T 30iHON KHC-
’ [TpoBOAs OIBIT, HENb3HA ONYCKATh NoNajaHns Iapos Gen

JIOTHI B BO3AYX IoMellleHndA: OHH TOKCHYHKI.

250 °C, a npn ) :
[OpPOLIO ‘pacTBOpIMA. nropmeﬁ BOZE, 8 TAKIKE
Ha COAEPIKNUTCS B IPUPONHBIX nymnc'rmx :
0 , B BuAe cnomamx aqmpon =

‘ ee npenm — xa-ra.rm:
CHOTHL ocnonaﬂo na ee au'ru-

np onanonc'rne
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Taea 22

CTPAHHBIE ITPUBOPBI,
PAHTACTUYECKME U3OBPETEHUA

3am
Bem::::nbnaﬂ HAYKA XMMUA 4TO HU IEHb MPENOAHOCUAT croprnpusnl. Hosnie
U MAaTepUAalkl, XUTPOYMHEIE YCTPOUCTBA, B KOTOPHX UCIOJbL3YIOT-

TOB

Cunmuii nIoTHOMED

Tlou
uy mmoj:ll:g O HU npem&e'rm MJIABAKOT, 4 Ipyrue TOHYT? SHAKOMBIN KayKIo
HKY 3aKOH Apxumena moic -
KasbIBaeT, YTO TOHYT Te I
KOTOphle 00J1aJa0T 6OJIbIIIeH : ephoe.
1 MJIOTHOCTBIO, YeM JKUIKOC
Th. JDTO YTBepXKIe-
HUe CIIpaBeAJINBO, €CJIH o aprme
. , KpOMe CHJILI THXKECTH U BBHITAJ 7
3 KHBamIieil apxmume-
JIOBOI CHJIBI, Ha TeJIO He eHc ’ X
TBYIOT HUKAKHE APYTHEe CHUJHI (
BpoO/ie IIOBEPXHO-
CTH i Tn o
KOH(;I‘Z HATAMKEHNUA, '’HIPOAUHAMHUYECKOH IO bheMHON cuJILI U T. II.). Ha 3a
o npzxnmena OCHOBAHO NIPUMEHEHHE ILJIOTHOMEpOB (apeoMeTpoB), KOTO
HOTPYXEHHH B XKUIKOCTH I , :
03BO
puie npu JISIOT MTHOBEHHO OIpPeAesnTh ee
BMm
boca 0 ;:é:go II;II(-)ITHOMEPOB MOYKHO MCHOJIH30BATh KPUCTAJJILI MEeAHOrO KYIO-
4 20. ITO AACT BO3MOXKHOCTh CPABHHUBATH ILJIOTHOCTh HeH3UHA
bl

KepoCcHHAa % i
P , MacJia ¥ 110604 APYTOH KUAKOCTH, He PACTBOPAIOIIEH KYIIOpocC, C ero

ILIOTHOCTEIO, paBHOH 2,3 r/cM?
,3 r/cm® — cmoTpa mo Tomy, I
naB
B KMJKOCTH WM TOHYT. v HOT HpRETRIE

KoHmeHTpupoB

aHHAA cepHAsA

o p kucnora H,SO, He pacTBOpAeT KpUCTAIBL

uenmoro yIopoca, HO IIPH ee YJYaCTHU IPOUCKXOAAT CTPAHHEIe cCOOLITH . Eciu
pOOGMPKY WJIV XHMHUYECKU# CTAKAH HANOJHHUThL HA MOJIOBUHY 06beMa KOH-
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[eHTPAUPOBAHHON cepHOii KUCJIOTOH, a MOTOM 6pOCHUTB TYJAA 2—3 cuHHX KpHC-
TaJlJIa MeJHOTO Kymopoca, TO cHadaja KpucTaLIbl OyAyT IIABATE HA OBEPX-
HOCTHY KHCJIOTH, a IOTOM HAYHYT 00ecBeYUBATHCA 14 OIIYCKAThCS HA JHO.
KonueHTpUpOBaHHAS CePHAHA KHCIOTA o06J1aa€eT (eHOMEHANBHON CIO-
COGHOCTHIO TIOTJIOIATD BJIATY, OHA MOXKET OTPHIBATH MOJIEKYJIBI BOABL OT MHO-
ruxX coefuHeHUd ¥ 0Opa30BHIBATE I'YJDPATEL, B KOTODHIX HA OHY MOJEKyJTy
HZSO 4 GyAyT NPUXOAUTHCA OfHA, NIBE, TpH, YeTHIpe U AaXKe MecTh MOJICKYJI

BOJBL.
Ob6ecriBeunBaHNE KPUCTAJIOB meHTarugpara cyabdara megu(Il) BeI3BA-

HO TeM, 4YTO cepHad KUuCJ0Ta OTHUMAET BXOAAINHE B €Tr0 COCTAB MOJIEKYJIBL

BOAEIL:
CuSO0, - 5H,0 + 5H,80, = CuS0,+ 5(H;S0, - H,0),

BCJIECTBHE Yero IJIOTHOCTE COTH poapacTaeT (IJIOTHOCTD 6essogaoro CuSO,
passa 3,6 r/ cm3); B TO ke BpeMsA MJIOTHOCTD camotii cepHO#i KMCJIOTHI, IIOTJIO-
TUBLIEH BOAY, YMEHBIIAETCH. TloaToMy ¥ TOHYT KPHCTAJJIEL 6e3BOAHOTO H
Gecusernoro CuS0 .

IlnorrOCcTh CuSO, * 5H,0 paBHA 2.3r/cm?, a KOHILEHTPUPOBAaHHOM cep-

HOM KHCJOTH — HECKOJBKO MeHbIIe: 1,84 r/ cmd. CuHYE KPUCTAJJIBL HE TO-
HYT IOTOMY, YTO B IIporecce ux 06e3BOKUBAHNA BbIENAETCA TAK MHOIO Tell-
JIOTHI, YTO YACTH BOABI IPEBPAINACTCH B nap, 06pasyonuii Mo/l KpUCTaLIaMU
OAPOBYIO «IIOAYILIKY», KOTOPAA U moafep;KUABaeT UX Ha IJIABY.

m Xumuueckuit 6apomerp

HasepHoe, BBl 3HaeTe, Kak II0 LHOBeIeHHIO JIATYIIEK MOXKHO OIpeNeuTh
morofy. B cyxyio moroay, ¢ yMeHbIIIeHHeM BJIAXHOCTH BO3/yXa, JATYIIKA
CUIAT B BOAE W HA OPOXKAxX caja X ge yBuauib. Koska nArymKy oqeHb
JIerKo TepsieT Bjary u He TEePIHT pricymmaBaHusi. HaoGopoT, npu MOBLITIIEH-
HOM BJIAYKHOCTH BO3AYX4, Iepel BoKAeM KBAKYIIKY BEIOMPAIOTCA U3 BOAHL U
CKadyT B TPaBe.

TIpefcKasbIBATE IOTOAY MOXKHO B € IOMOIIBI0 XUMHYeCcKoro 6apomerpa,
UM <«IITopMryaccas. PacTBODHAIOT B 19,5 MJT STUIIOBOTO CIIAPTA CZH5OH 4,4r

rgamdapbl ¥ A06aBIAT 3apaHee [IPUTOTOBJIEHHBLH PACTBOD 2,3 r wurpara
matpus NaNO; u 2,3 r xnopuaa ammonusa NH,Cl B 16 ma Boasl. CMmechb TYT

sxe 3aMyTUTCHA, 00pas3yoTcA Gesible XJIONbA; €€ HECKOJIBKO MUAHYT BCTPAXUBA-
[OT WY MepeMelIuBaiT, a I0ToM 3aTIOJIHAIOT €0 Ha 4/3 BBICOTHI CTEKJIAH-
HYIO IpOOUPRY HIH MepHBINA TUJUHID C Ipo6Koii B repMEeTHYHO 3aKyNOpHU-
BaioT (MOKHO farKe 3aJUTh npobKy pacIijiaBjleHHBIM napaduHOM).

IIpu xopomeii Ioroie *HAKOCTEH B IpoGUpKe YMCTas U MpO3padHad,
a ocafioK HAXOAWTCA HA JHE. Fcnd HagBATaeTcs AOMKMIb, OCAJOK MEJIEHHO
HomHMMAaeTcH KBepXy, B pacTBODE [HOSIBIASIOTCA MAJeHbKHe 3Be3q4YaThble
381
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zﬁzz:$ﬁg:n.EHpn TMOXOJIOJAHUM NPOHCXOAUT 00GpasoBaHME HTOJBYATHIX
x . Ecinm mpepctrouT 6yps, KHAKOCTE <«BCKUIAET», NOIHUMASA
PHCTAJIEI KAM(ODEHI O CAMOTO Bepxa. ’
[IpuuyniuBoe MoBefeHHWe KPHUCTANJIOB KamMdaphl B 3THX YCTPOHCTBax
[IPUIMCHIBAIOT N3MEHEHUIM 3JIeKTPOMATHHUTHOrO MOJSI 3eMJIH, OAHAKO CTPO-

ByMaxHBIH rHrpoMeTp

T'ur —
o HOM([:omeTp 3TO NpuUOOP AJiA ONpefeIeHUA BJIAYKHOCTH Boaayxa. OH To-
e nowe Tl:ae'r NPeICKA3LIBATL NOTOLY: Belb KOT[A BJAXXHOCTh BO3AYyXa yBe-
Jaea CH, TO AU NoxAA. Takoil mpubop MBrOTOBUTL 4O CMEITHOTO IIPOC-
. €UHO, OH OyJeT IPHUMHUTHBHAIM M KOJHUUYECTBEHHBIX MMOKAa3aTene
oy neil He
IIIn
croon h??:cyrﬁo c'ruexnannym TPYOKY AuaMeTpoM 2—3 ¢M 3aKPBLIBAIOT C OTHOM
non}; . q)io KOH, K Ro'ropgn BHYTPM TPYOKH HA MIPOBOJIOUKE TIPUKPEILAAIOT
JILTPOBAJILHOM GyMaru, cMou i
, eHHO# BOSHBIM DACTBOPOM
KobanbTa i e yRAYo
Kosane 17 Bmcgmnim{on Ha Bo3ayxe. TpyOKy IOABelINBAIOT HA HADYYKHYIO
303a§ 1(1) Ma npoﬁkon BBepXx. YeM Gosbllle BJAAYKHOCTb BO3AyX4a, TEM ADUE PO
KpacKa 6ymMaru; B CyXoM BO :
3nyxe Oymara
sosas ¢ y Yy ofeciiBeUMBAETCS U JaXKe
. TFexcaruppar xnopuga xobansra(ll) CoCl, - 6H,0 — aro coenunenue, B
ug:zsom BCA BOJa CBA3aHA B BUJE AKBAKOMILIEKCA [Co(H20)6]2+. I/Ismenen,ne
umera ::nopnna KoDasbTa CBA3AHO C IMOTEepeil uacTH BOAbI, BXOLAMIEI B CO-
oras BaKaTnoHa kobanabTa. IIpm s3ToM xnopua rekcaakBaxobaabTa(ll) cu-
, & TIPH TOTJIOIIEHUH BJIaTH, Ha000pOT, PO30BEeT:

[Co(H,0),]Cl, == [Co(H,0),ICl, + 2H,0

PO30BBIIA rony6oi
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] CeMB DeIeNTOB CeKPeTHBIX YePHUI

IIpuxofUTCA TPHBHATH, HTO HEeKOTOpEIe BHJEI «0COOEHHRIX» YEeDHHJ
JIAaBHO ysKe uc4e3nn 13 ynoTpe6ieHus U OCTATUCE ILOCTOSTHMEM HCTOPHHM CeK-
peTHOH HepenucKu. IMonpo6yeM 3arjisgHyTh Ha €€ CTPAHUIIEL.

«Bo BpeMs 00bICKa KBAPTUPEI B. CapHEKORA § CJIy4yaiHO ITOCTABUJI CTA-
KaH ¢ TOPAYUM YaeM Ha OGEIYHOe MUCHMO. Korza IIOXHSAI CTAKaH, TO O] HUM
yBHeJ IPOCTYNAIOIINe MEXKLY cTpOYeK muchbMa GYKBEI» — TaK IUCcal B CBO-
eM J0HEeCeHUH HeKkHil sKaHIapMCKHI KATUTaH.

Jlnsa TaKoro poaa TailHOIUCH CyILeCTBYET MHOTO crioco0o0B, ¥ BCe OHH UC-
MOJIB3YIOT CeKPeTHhIe, WX cuMOaTuyeckyue, YepHWIA — GecuBeTHBIE WJU
cjerka OKpAallleHHBIE KUIKOCTH. HamucapHsle UMH IIOCIAHUA CTAHOBATCA
BU/IMMAIMM TOJBKO [IOC/I€ HATPEeBAHU, 06paboTKH CIeUHUATbHRIMY DearTH-
BaMU WM B yABTPaduoIeTOBBIX m6o mHGpPaAKpacHHX JyJax.

M3BecTHO HEMAJIO DELEelTOR nogoGHbIX uepHua. IlpuseseM HEKOTODhIe
U3 HUX.

Taiinbie areHTh ViBana ['pO3HOTO MHCATH CBOM JOHECEHUS JYKOBBIM CO-
koM. ByKBEI CTAHOBWJINCh BUAVMEIMA IIDU marpeBanuy Gymaru. JleHuH uc-
HOJIb3OBAJ AJIf TATHOMUCH COK JINMOHA HJIH moJioko. JIJ1 TpOsiBJIIEHUA MHUCh-
MA B 3TMX CJIy4afX AOCTATOUHO NPOTIANMTD Gymary ropa4uM yTIOIOM HJIA
HoJep’KaTh ee HEeCKOJIbKO MUHYT Hall OTHEM.

3pamenuTas WmuoHka Mara Xapu TOXe UCIOJB30BaIA ceKpeTHHIE UeD-
auiaa. Korga ona Gplia apecToBaHa B Tlapuke B 1917 ., B ee TOCTUHUUIHOM
HOMepe HalLIM My3bIpeK C BOLHBIM PacTBOPOM XJIODHAA kobanpra(ll), uTO
M CcTaJo OJHOH W3 yJAWK IIDU pasobiaueHuu ee ITTHOHCKOM AefATeJbHOCTH.
BykBbI, HaIIMCAHHBIE PACTBOPOM XJIOpHAa ro6anbra(Il) CoCl,, conepxamum

B 25 M BOARI 1 T coNiM, COBEPLUICHHO HeBHIMMEI U IPOSBJAIOTCH, AeNaACh cHu-
HUMM, IPH JieTKOM HarpeBaHuU 6ymaru.

CeKpeTHble YepHUJIA MIMPOKO [IPUMEHANUCH U B Poccny PEBOJIIOIIMOHE-
paMu-TIOATOABIINKAMMY. B 1878 r. Bepa 3acynud4 cTpejsia B meTepOyprcKo-
ro rpajoHadaJbHUKa Tpemnosa. CyAoM IIPUCAMKHBIX Sacyamnu GeLIa ONPaBaa-
Ha, HO YKaHJaPMBbl ITEITAJINCH CHOBA apecToBaTh ee IIPY BBIXO/e U3 3@HKA CY-
fa. OIHAKO el yAaIoCch CKPBITECH, co0BILMB 3apaHee CBOMM APY3bAM O naaHe
roGera 1o OKOHUAHUM CyJAa NDH nioGoM ero pellieHHH. 3amucKa ¢ npocnboit
[pUHECTH KOe-YTO M3 OJeK /bl cojepsKana Ha oGpaTHOi CTOPOHE JHUCTKA MH-
dopMaunio, HAMUCAHHYIO BOJHBIM DPACTBOPOM XJIODHJA sxesnesa(Ill) FeCl3.
Bacy/My IPUHAMATA 3TO BEIIECTBO KaK JIEKapCTBO.

Takyio 3alMCKy MOXKHO IIPOYeCTh, o6paGoTaB ee BATHHIM TAMIIOHOM,
C¢MOYEHHBIM BOAHBIM DacTBOPOM THOIMAHATA KaJIHufA: Bce HeBUAUMBIE GYKBBI
CTAHYT KPOBABO-KPACHBIMU 13-34 oGpa3oBaHUA KOMILIEKCA — TPUTHOLMAHA-
'ro'rpnaKBaxcenesa(III).
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YneHn! poccuiickoil TailHOM opranusanuy « UepHEI mepefes» TOMe HC-
MOJIL3OBAJIM B IepeNNUCKe HEBUIUMEIE yepHHIa. TaliHble nucsMa O6LLIN HAIK-
CaHRI pa3daBJIeHHBIM BOJHBIM DACTBOPOM MeIHOro Kymopoca. IIpoasiaanca Ta-
KO# TeKCT, eci OyMary fepajiil Haf CKJASHKOH ¢ HAIIATRIPHLIM CIIMPTOM —
BOJHEIM DACTBODOM aMMHaKa. BYKBBHI OKpAaIlIMBAIOTCH B APKO-CHHHI IIBET
u3-3a 00pa3oBaHMs aMMHAYHOr0o KoMILIeKca cocrasa [Cu(N H,),]S0,.

Kuraitckuit umneparop Ilun IMluxyaugu (249—206 rr. go H. 2.), BO Bpe-
MA IIpaBJeHuA KoToporo noaemiack Benukas Kuraiickas cTeHa, UCHOIB30-
BAJI VI CBOMX TAMHBIX ITMCEM IYCTOH PHUCOBBIH OTBAp, KOTOPLIi Mocje BhI-
CBHIXaHUS HAIMCAHHBIX HEePOrMNGOB He OCTABIASET HUKAKHX BHIMMEIX ClIe-
AoB. Ecnu rakoe mMHCBMO ClerKa CMOYHUTBH CJAA0BIM CIHPTOBEIM PACTBOPOM
HoJia, TO IOABIAIOTCA CHHME OYKBEI. A HMIIepaTop AJNA IPOABIEHUA NHUChMA
MOJL30BAJICA 6YPBEIM OTBAPOM MOPCKHX BOAOPOCIEi, COMepKaBITUM HOJ.

Eme ofuH penenrt CeKpeTHHIX YEPHHJ BKJOYAET IPUMEHEHHe BOJHO-
0 pacTBOpA KeJITOH KpOBAHOM comum — rexcanuanodeppara(ll) xamua
K, [Fe(CN)s]. Hanucannsie 3TuM pacTBOpoM GYKBHI HCYE3AIOT IPH BHICHIXA-

Huu Gymaru. Yrto6nl yBMAETH HAANHUCH, HAJO CMOYMTHL OHYMAry pacTBOPOM
xaopupa xemxesa(Ill) FeCl3. Apro-cuHue GyKBEI, KOTODHIE MOABAAIOTCA IpPH

TaKko# 006pa6oTKe, He MCUe3AIOT MPU BHICBIXaHUHU. [loABNenHe 6YKB CBA3AHO
¢ o6pa3zoBaHUeM KOMILIEKCHOro coeanHenusa KFe[Fe(CN )6):

IToMHMTE 1 BEI HCTOPHIO ¢ HCYEe3HOBEeHHeM 3anucku Danromaca? Ucue-
3a0l0He YePHUJIA MOXKHO IPUTOTOBUTH, €CJIH cMellaTh 50 MJI CIIMPTOBOI Ha-
CTOMKH MOJa C YalHOH JIOXKKOH KpaxMaja UM AeKCTPUHA U OTOHILTPOBATH
ocaiok. Takue CHHHe YepHHJA IOJHOCTHIO TEPAIOT LBET 4Yeped 1—2 faHA
H3-3a YJETYYHBAHUS HOAA.

A He nonpo6OBATEH JIM U BAM, JI00E3HbIE YATATENH, IPUTOTOBUTL CEKPeT-
HbIe YePHUJIA U HAITUCATh CEOMM 3HAKOMEIM TAHHCTBEHHOE IUCHMO?

MeuTa pecraBpaTopa

Mnorue nponsBefeHUA }KHBOIIHUCIER ITPOIILILIX BEKOR, HAIUCAHHEIE Mac-
JIAHLIMH KPacKaMHu, CoO BpeMeHeM IoreMHenu. IIpuuynna aToro — o6pasosa-
HHUEe Ha WX IIOBEPXHOCTH 4YepHOro cyanduaa csunina PbS: ocHOBY Kpacok
PaHbIIE COCTABIANN CBHHIIOBHIe Oesnia. To Oblia OCHOBHAS COJMb — JUTHI-
pokcuj-kapborar sucsuHna(ll) cocrasa PbZCO3(OH)2. Cyanbug ceuHIa He-
n30esKHO MOABJAJCA NOJ BO3JeiCTBHEM CepOBOLOPOAA, BCErJa B OUeHL He-
3HAYMTENEHOM KOJHYeCTBe MPHUCYTCTBYIONIEro B Bo3Ayxe. MoKHO JIM BoccTa-
HOBHUTH KPAcOTY KaPTHH CTAPLIX MAaCTepORB?

IIpoBenem Takoii ONEBIT: IPUrOTOBUM B XHMHUYECKOM CTaKaHe pa3abaBieH-
HBIH BOJHEBIN pacTBop HuTpaTa ceura(Il) Pb(N03)2 UM OIpUJILEeM K HEMY pas-

f6aBJeHHHIH pacTBOp KapGoHaTa HATPUSA Na,COg. Beimager Genblil ocafok.
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por- i ™

7 % eHeceM
IepeMemniaeM CTEKJAHHOH INaJOIKOH cozepKHMOoe c'rafcaﬂa anf'e&)oﬁaBKM
4yacTh CyCII€H3UH (pacTBOpa BMeECTE C 0CaZiKoM) B Apyrou c'raga ;m .
€102 CEPOBOAOPOJHYIO BOJY — PacTBOP cepoBOAOPOAA B Bgnec;nei.v; " ;'oucnn
% oil B
oii. Teneps go6aBMM K YeDH
3usa cpa3dy ke CTaHeT YepH .
somoposa H,0, u mepemernaeMm cofepuMoe CTarKaHa. OHO CHOBA C
\ % % OK.
6enem! IIpu cTOAHMM Ha [HE CTAKAHA oKaKeTcA TAMXKeIbIH Iﬁlenbm ocggHaT
Kaxue Xe 3fech IPOMIOIIIHA uamenenns? Hurpar ceuana(ll) m xap
HATpUA 06pasyoT MAaJIOPACTBOPHUMBIN Pb2CO3(OH) 9¢

2Pb(NO,), + 2Na,CO, + H,0 = Pb,CO4(0H),! + 4NaNO; + co,T

JiMeHHO OH OBLI OCHOBOM CBHMHIIOBRIX 6enni, KOTOpre cny:icnimaéujil:

MPUTOTOBJIEHUA KPaCKH m1060r0 IBETa — YXKeJTol, rony6ou, poaon;:;,pama

7 % i T ¢ CepOBOJIODPOJIOM, II -
HoOli. Bennlid Pb2003(0H)2 B3aMMofeficTBye P

fCh B YepHBIH cyIpduL csuana(Il):
szCog(OH)2 +2H,S = 2PbS! + COZT + 3H,0

H oro
A IepoKCHJ BOLOPOJA OKHCIsAET HepPHLIH cynsbua cBHHIA RO Ge
cynbdara ceuuna(Il):
PbS + 4H,0, = PbSO, + 4H,0
BIHA
BoT moueMy ucue3aeT YEPHOTA M KAPTHHA NpPUHAMAET nepnonaan;bfaM_
BHJ, KOTZa pPeCTaBpaTop 06paGaTeIBAET OBEPXHOCTH KPACOTHOTO CJIO
’
DOHOM, CMOYEHHBIM PACTBOPOM MEPOKCHAA BOJIOPOJAA. or. a
OTMeTHM, YTO KAPTHHBI COBPEMEHHBIX XYJOMHHUKOB He 4ep ,o rax
KaK BMECTO CBHHIIOBHIX 6GeJIHJI B MKHBOIMCH CTATH HMCHOJL30BAThH IIMHK Buie
§ Jake TMTAHOBHIE, CO3/lAHHEIE HA OCHOBE okcuaa nuHKa ZnO U AHOKCH]

TUTAHA TiOZ.

m Heynaua nnu usoGperenue?
JlaGopaHTy DOPYYHIH IPUTOTOBHTE mpenapaT HOJAUa PTYTH Hgl, — an-

T -
THCEIITUKA — JAJfA PacCTBOPOB HHAHUKATODPOB. OH B3aJ pacTBOP Hn'rpa:l:a ;;ez
tr(I1) u mo6aBUI HOJAUA KATHA. PacTBOp cHavajia npf;loﬁpen Kpacnmnacl)J;BaT;
a morom cTai npoapauneiM. Ho rae xe ocajiox Hgl,? U Kax mcrnois

MON Yy eHHBIH pacTeop? -
IToopofyem pasobpaThcA, UTO e gponaomwto. HanseM B XuUMHUYE

crakad 100 MJI BOABI H pacTBOpHM B Heit 16 T HHszTanepZir:ﬁz
Hg(NOy), +H,0. 3aTeM OCTOPOYKHO, HeGOJbBIIMMU I'I(:p]J;PIHM , nep "
Bas PACTBOP CTEKJIAHHOM IaJI0O4Koil, 706aBHM BOAHBIN pac'rn{;)c;;I ::c;ugg:'uza.
nus (8 T conu Ha 100 M BOABI) 10 ananenuuﬂ opanmeno-up( CHOTO Ocae
OTjeauM IOJOBHHY ofbema oOpasoBaBIIeHcA CYCHEHINH e mepe.
B pacTBope) B Jpyroi crakad H no6aBUM TyAa TOT e pacTBOD
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EZEN) Krpacusii cenen

Cenen Se 6b11 OTKPHIT B 1817 r. mBexckum xumMukom Mencom Bepuenn-
YCOM B KDACHOM IIjaMe (OTX0JaxX) MPOM3BOACTBA CePHOM KucaoThl. IIpu Ha-
rpeBaHnHd uulaMa Bepnennyc mouyBcTBOBaJl HeNPDUATHBINA 3amax MU 3agajics
BOIIPOCOM O ero npoucxoxaeHnn. OKasaioch, 4To ra3oo6pasHblil cejleH nax-
HeT... THUJION peAbKoil! BepHeanyc moayuusa celeHUCTYIO KHCIIOTY H,Se0,
Y IPH Je¥CTBHH Ha Hee JUOKCHAA Cephl SO, Bnepsble BRIAEIHI aMOPQHBII
ceJieH KPacHOro IBeTAa.

ITopropum onmit Bepnenmyca. B xumuueckom craxase, cofepixainem
100 mn BoAbI, HAAO PACTBOPHTH 10 T ceJeHHUCTOH KHUCIOTHI H,Se0,, a norom
A06aBuTh 10—15 MJI KOHIEHTPUPOBAHHON COJNAHON KMCIOTHL. 3areM HALO
IOATOTOBUTh KOHIIEHTPHPOBAHHBIA BOAHBIA PACTBOP CyabdUTA HATPHA
U IPUIHTH €ro B TOT e CTaAKaH IIPH [IepPeMeIIMBAHUM KULKOCTH CTEKJITH-
Ho# nanouxoid. [louru cpasy e BhInagaer APKoO-KPACHLIH 0ca oK aMOpGHO-
ro celeHa.

Pasbepem xmMuuecKune 0ocoGeHHOCTH 3TOro onbiTa. Brauane B cpege HCI
CYyJAB(HUT HATPUA BHIAEJIAET KAHOKCUA cephl, 3aTeM SO, BoCCTAHABIMBAET Ce-
JIeH:

Na,S0, + 2HCl = 2NaCl + 80,T + H,0
H,Se0, + 280, = Sel + 2H,S0,

EEEN) Aunnunossii wepnbiit

B 1863 r. anrauniticknit xumux Tomac JlaiTdyT 3KCIepHMEHTHPOBAT ©
anuanHom C;H NH, n ero npoussogusiMi. B 0HOM K3 OIBITOB OH A0GABHII

k ruapoxnopuny ammnmHa CH.NH, -HCl pactBop auxpomara Kanus
K2Cr207, ¥ PeaKIIMOHHAA CMeCh HEOXKHAAHHO crasa yepHo#. Tak GbLa mosay-

4YeH MEePBBIH B MHDE MCKYCCTBEHHBIl KPACHUTENb — AHUJIMHOBBIA UepHBII.
Bpyrro-dopmyna atoro coenunenns C 18H34Ng, a co cTpoernem ero mosexyn

XMMHKH pa3bupalorca xo cux mop. Kpacurens anununroBuIii yepHbIi 06naga-
€T COYHBIM YeDHHIM I[BEeTOM, C HUM He MOKeT CPaBHUTLCA HUKAKOHN ApPyroi
YepHBLIH KPacHUTeb.

ITonpoGyiiTe Bocnponasectu onbiT Jlaiitdhyra. B mpo6upke k 0,5 ma anu-
JIVHA IpUjeiTe PaBHBIA 00beM KOHIEHTPHPOBAHHOMN XJIOPOBOJOPOLHOM KHC-
nors HCI. Tlocne atoro B mpoGupKy BBeamTe 4 MJ KOHIEHTPHPOBAHHOTO
BOAHOrO pacTBOpa Auxpomara Kauusa K,Cr,0, u ocraBbTe npo6upKy c ee co-
JAePXKHUMBIM HOCTOATH B TeueHHe 5—10 muryT. B Teuenue aToro BpeMeHH
OPAHXeBbIH IBeT KHUAKOCTH, XapPAKTePHHIH AJA AMXPOMATOB, HAYMHAET
CMEHATHCH YePHLIM. 3aTeM BhLIEHTe KUAKOCTh U3 NPOOGHPKH B XHMHYCCKHUH
crakal Ha 100 mi, HarpeiiTe ee O KHIIEHUA ¥ KUIATHTE OKO0J0 1 MHUHYTHI.
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i i 7 1a QHIABLT-
IloToM oxJaguTe U OTQUIBTPYHTE YeDHBIN ocajJoK, MIPOMOuTe er'cl)i aMe?l -
pe BOJZOM M BBHICYIIHTE HA po3gyxe. Bor TaK BH H 11(311},"1141'ee31/I MemaThIR
aHMJIMHOBBIA YepHbIl — KpacHuTelb, HepacTBOPUMLIA B BOX

clupTe.

PRI Komnaekc Jiubasusd -
7 WJI OTIhI-
B 1597 r. HeMenKHii a1XUMHUK H Bpad Amnjpeac Huﬁasunﬂnﬁ(e)zzfmﬂ -
. TBO AJI ,
OTBHICKHBAS HOBOE JIEKapcC
THI ¢ MEJHBIM KyIIOPOCOM, et pan
KOMHBIX OoJie3Hell U onyxoJeit. OfHaM B OH 06aBUI K Sonyﬁznngm; pacyj
pacTBOpY MeJHOTO Kymnopoca — cyabdara mexu(ll) CuSO, — BOA
eHCUBHO-
reop ammuaxa NH, 1 ¢ u3yMJIeHHEM yBHfe], KaK PacTBOP CTaJx HHT
aaucCh U
cuauM. OH He HaureJ 0GbACHEHNA CIyUMBIIEMYCH, 69001’1]1]:1‘11:; I(zéc}flise e
. i oe KOMILI -
k JIn6aBuil moay4nJ neps
Bce ero coppeMeHHUKH. Ta moe
HeHMe, TPUPOAY KOTOPOTO XAMHUKH BBIICHUIIN TOJBKO legg}';ue fﬁnonnymoc;,
, % T.
% HbIi1 OIIBIT, KOTOPOMY B
JlaBaiiTe NOBTOPUM CTAPHH . Loch
7 heMa PacTBOP Cy
7 cKuit cTakaH Ha 1/4 ero o
400 mer. HaneiiTe B xXumnue v
dara meaun(Il) (250 r CuSO, - 5H,0 Ha 1000 M1 BoABI) M HEeOOJBIIMMH IIOP
i i aM-
nESAMU TIPH IlepeMelIMBaHNH CTeKJIAHHON NAaJIOUKOH Aozﬁs(;we pac;zgfgopa
0 mn o -HOT'O
% tca paabasaeHnem 10 I
uaKa, KOTODBIA IoJiy4dae opa
1\];IIH B(,)uoﬁ Ao obmema 1 1. Buauane B CTAKAHE HOSBJAETCH roJyGoH ocan
. T, a XKHA-
Ecsiu npojokaTh nobaBjieHHe pacTBOpa aMMHaKa, TO OH ncq;a;i ;;KOCTHAB
7 IIOJIOBHH
usHo-cuHeil. Ilepenecure
KOCTh CTAHOBHTCS HHTEHC O o ooy,
% pamu pasbasaernyo (1: P
roit cTaKkaH 1 406aBbLTE IOPIL : HOTOTY
IIEIP;);)e,z: BAIIMU I'JIA3aMH CHOBA MeJbKHET ronyboil ocafoK, IOTOM O
HET, & }KUAKOCTb CTaHeT rony0oii, KaK B Hauaje onu(*}ra. - CuSO. paaMO-
Yro KpoeTcsa 38 3TUM kameiigockonom netoB? CHaYal 4

nefcTBYeT C aMMHAKOM M obpaayer MAJIOPACTBOPHMBbIH B BOJE roay6oi THA-
POKCHA-CYAbPAaT mpamenn(1l) Cu,SO,(0H),:
2CuS0O, + 2NH; + 2H,0 = Cu2SO4(OH)2~L + (NH,),S0,

Cu,S0 4(OH), + (NH/,S0, + 6NH, = 2[Cu(NH,),]SO, + 2H,0
Iob6aBnenune H,SO, paspymaer KOMILJIEKC:
[Cu(NH,),]SO, + 2H,S0, = CuSO, + 2(NH 2550,

CPREN Dro orEeTyIIMTENS!
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KapboHaTa HATPHUA, K KOTOPOMY A006aBjieH CIUDPTOBOH PacTBOP Mbiia (AJsA
Jyuiiero 1eHoo6pasoBanud). B aTOT pacTBOp onycKaeM OTKPBITYIO IPOOUPKY
¢ pasbaBieHHON coJAHON MM cepHOM KucnoToi (puc. 56). 3aTeM roroBum
«okap»: B hapdopoByIo YalIKy HanuBaeM 5 MJ GeHsuna u noxkuraem. Ile-
peBepHYB Ko0Ji0y ByHseHa («OrHeTyminTesib») BBepX JHOM, IYCKAeM Ha «IO-
JKap» cTpyio nenbl. OTOHL MTHOBEHHO r'acHeT.

IIpuanun geiicTBUA «OTHETYIINTEJS» [IPOCT: KOrja Konby nepesBopadu-
BAIOT, HACBHIIIEHHBIA DACTBOP THAPOKAPOOHATA HATPUSA CMENINBAETCS C KHC-
JIOTOi, BBIIeJIsIeTCA ra3o00pasHblil AMOKCHU yriepoaa:

NaHCO, + HCl = NaCl + H,0 + CO,T,

KOTOPEBIH BIZABIHBAET IIeHY U3 O0KOBOH TPYOKY KOJIOBI U TYIIUT ILJIaMSA.,

PYR PN XumMHuecKas rpeaka

B meniok n3 napaduHUPOBAHHOMN 6yMaru uay npopesnHeHHON TKaHK Ha-
CRINIBTE CMech, cocTodanyo U3 10 r xjpopuaa meau(Il), 10 r mopomka aaoMu-
HUS # 10 CTONIOBBIX JIOKEK CYXHX APEBeCHBIX OMHUJIOK (KaK 3aMeLJINTeNs
nporecca). Eciu K 3roit cmecn 106aBuTh 50 MJ1 BOABI, CuCl2 PacTBOPSETC U

HAUMHAaeTCA OKUCINUTENbHO-BOCCTAHOBUTEIbHASA DEaAKIUA:
3CuCl, + 2Al = 3Cu + 2AICl,,

COIPOBOX aAaeMada BblAEJICHUEM 00JIBIIIOr0 KOJIUYECTBA TEMJIOTHI.

YRR Ceeramagcsa cMech

Ha zaHaTHsAX XMMHUUYECKOI'0 KPYXKKA MOXXKHO IIPHTOTOBUTEH CBETAIHECH
€oCTaBbl — JIOMUHOGOPBI, uian pocdopri. Ilocne TOro Kak UX HOABEPrHYT
OCBeIlleHUIO, OHH HEKOTOPOe BPeMs IPOJOJIIKAIOT CBETUTHCA B TeMHOTE. Be-
IIeCTBA, M3 KOTOPBIX TOTOBAT JIOMHUHOGODLI, OKHEL GRITEH IPEeIBAPUTENHLHO

T'azoo6pasansrit COy
Konba

Bynaena
Crpya neHbl

IInamsa

IIpo6upka
¢ HCl(paa6.)

Pacrsop NaHCO; ¢ mo6aBnennemM Mplia

Puc. 56. «OTrHETYUINTENb»
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TIMATeJBHO OUMIIEHBl (Hapumep, nepexpnc'rajmnaauneﬁ). Eine ayuie, ec-
7 BAM yAACTCA AOCTATH XUMHUYECKHE PEAKTUBEI, HA ATHKETKE KOTOPBIX 3HA-
YyUTCA «XU» (XUMUUECKH yueThI) UM «ocd» (0c06o yucTHIM). BOT perenTsl
[IPUTOTOBJIEHUA HEKOTOPBIX CBETAIIMXCH COCTaBOB.

duoieToBoe cBedueHHe: KapOoHaT KaiblIudA (20 r), KapOOHAT MArHuA (1,21),
cyansdar ﬁa’rpm{ (1 r), cynsdar raaus (1 r), cepa (6 r), caxaposa (1r), HH-
rpar BucmyTa(Ill) (1 mn 0,5% -HOTO pacTBOpa); pacTepeTsh B dapdoposoi
CTYNKe ¥ IPOKAJIUTD IIPU 750—800 °C B TeueHHe 45 MUHYT.

CuHe-3ej1eH0e cBedenue: KapGoHaT Kalblus (4 r), kapGoHAT MarLus (2r),
KapOOoHAT CTPOHITUA (16 r), cyansthat HaTPHUA (0,8 1), TeTpaﬁopa'g garpusa (0,5 1),
cepa (6 r), caxapoaa (0,3 r), HUTpAaT sucmyTta(Ill) (1 mx 0,5% —Hor'c?Cpac'rBo-
pa); pacrepeTs B ¢daphopoBoii cTyNKe ¥ NPOKATUTE TIPH 650—700 °C B Teue-

60 MUHYT.

e Cunee (?;etlenue: kap6onaT KanbIua (4 r), xapGoraT MaruHus (4 r), CyIb-
dar marpus (1,4 r), OKCHA IUHKA (6 1), cynbdun 6apua (3 ), cePa (8 1),
MepxJiopaT aAMMOHUA (8 r), caxaposa (1 r); pacrepeThb B dapdopoBoi cTynKe
(6es NH,C1O,), ocTOpOKHO cmemats ¢ NH,ClO, » mpoxaauThb B IJIaMeHH Ta-

% eJKHU B TeueHHe 1D MUHYT.
3030;1:‘13(1:-%%1{0&: cseuenne: kapbonar mareans (4 1), cynbbar Harpusd (2,4 r),
oxcny nuHka (6 r), cynbbun 6apus (4 r), cepa (7 ur), mepxJiopart ammcignﬂ
(10,4 1), caxaposa (0,8 r); pacTepeTh B dapdoposoii crynke (Ge3 NH,CIO,)),
OCTOPOXKHO CMeIaTh C NH 4ClO 4 ¥ TPOKAIUTE B IaaMeHH rasoBOH ropesiku

15 MHHYT.

’ Te;zljltfwe CBe‘l};H}Ie (mepBbIA pelent): rapbonaT cTpoHIHUA (2 r), kap6o-
Hat maraud (4 r), cyabpaT HaTPUA (2,4 r), OKCHA [IUHKA (6 1), cynbopun ba-
pus (2 1), cepa (7 r), nepxJjopaT AMMOHHA (8 r), caxaposa (0,8 r); {)gc'repe'rb
B hapdopOBOii CTYIKE (6e3 NH,ClO,), 0cTOPOXHO CMEILIATH ¢ NH,CIO, u mpo-
KaJUTh B ILIAMEHH ra3oBod rOPeJIKYM B TedeHUe 15 MHUHYT.

3enenHoe cBeuenne (BTopoit perenT): KapOoOHAT KaJIbIHA (20 r), cynnspar
natpua (1 r), rerpabopaT HATPUA (0,8 1), cepa (6 r), caxapo3a 50,8 r), HUTpaT
sucmyTa(Ill) (1 ma 5% -Horo pacTBopa); PACTEPETH B dapdhopoBoii CTYIIKe U [IPO-
kaauTs 1pu 800—900 °C B Teuenue 15 MUHYT. )

CMecH OCBEIA0T MarHMeBOHN BCIIBIINIKON UM yJAbTpa@HOIeTOBOU JTaM-
oit, ocJie yero OyAeT HaGIIOaTHCS CBEUEHNE B TEMHOTE.

YynecHas KapTHHA

EcTb 0BOJIBHO IIPOCTOH coocob co3aTh «BOJMIEOHYI0» KAapTHHY. Hapnu-
coBaB Ha GyMare WM Ha JeDeBAHHOM IUTEe KapTHHY KHCTHIO, cmoqem;(l)ln
pacTBOpaMu coJeil cpunna(ll), mapraama(ll), ragmua(ll) uan CyprIﬁ:I( )
U BLICYIIMB 3Ty 3aTOTOBKY, MOXHO HOTOM [IPOABUTH N306pakeHHe, O0OPHI3-
raB ero u3 NnyJbLBepPH3aTopa pacTBOPOM cyabduga HATPUS.
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ITpu aToM pPOTEKAIOT PEAKIIUH, OTBEUalol e ypaBHEeHNAM:
Pb2* 4+ 82~ = PbS; Mn2* + §2- = MnS;

YepHbIH PO30BBIi
Cd?*t + 82" =CdS;  28b3* + 38% =5b,S,
APKO-XKEAThIH OpaHKeBbIi

PYRLE HenpoMoxaronue CIIHYKH

TaxkHe COUYKHN KpaiiHe HeOOXOAHMMEI B IyTEUIECTBHH, 4 M3TOTOBUTL HX
HeTPYAHO, €CJIM Bce HeoOXOLUMbIE Ollepalliil BHIMOJIHATEL ¢ AOJIXKHON OCTO-
POMHOCTLIO M AKKYpPaTHOCThIO. Bam moTpebyeTcs HEMHOIo LEIYJIONAA
(MO3KHO BOCIOJIb30BATHCH HEHYKHBIMH (OTO- MM KNHOILIEHKAMH) U AlleTOH
(CH,),CO. Ecau HeJLIYJOUAHOI IJIeHKH, PACTBOPUMOIl B aneToHe, HaiiTH He

ynacTcA, BOROHEIIPOHHIaeMoe IIOKPBITHE IPUIeTCA CAeNaTh, NCIOJb3YA ro-
TOBBIH HUTPOIENIIOMO3HbIH Kael. Hy»)HbI 6YIYT TaK¥kKe KOMIIOHEHTHI 383U~
raTeJsHOH cMecH — GepToJIeTORA COJIb (XJIOPAT KaJIus KClO3), ceauTpa (HU-

tpar Kaaua KNO;), npesecHbIN yrois, cepa i KpacHuIi ¢ocdop.

HapeszaHHYI0 MEJIKHMH KYCOYKAMY [eJJIYJIOUIHYIO IIEHKY HaJi0 IoMec-
TUTH B YMCTBIH alTedyHBI MY3bIpEK, 3aIUThL aueTOHOM (5 MJI) W, 3aKDHIB
Ipo6KOI, MOJOKAATh O IOJHOTO PACTBOPEHHSA IJIeHKH. 3aTeM HaJl0 pacTe-
peTs B ogHO# apdoposoii crynke 0,02 r KCIO; u 0,02 r KNO,, a Bo BTOpO#’

crynke — 0,02 r yras u 0,01 r ceprl. Ilocae Toro kak 6yaeT MOATOTOBIEH
KaKJbIl U3 KOMIIOHEHTOB CMECH, €T0 BCHIIAIOT B IY3BIPEK C aleTOHOBBIM
pacTBOPOM LEJLIYJOWZA M TIATeJbHO IepeMemnBaioT. IlocieqHuM BrICHINA-
IOT B IIy3LIPEK MOPOIIOK KpacHoro docdopa (0,02r). Brumanne! Bep-
TOJETOBY COJb M CEJJUTPY HU B KOEM claydae HeJb3d
pacTHpPpAThL BCYXOMBHUJAe BMecTec cepoll u pocdhopom:
BO3MOJX€EH B3pH B!

ToToBYI0 CyCIIeH3NI0 HAGHPAIOT MUIIETKOH (CO IHA My3bIPbKA) U B OY€Hb
HeGOJIBIIOM KOJIHYeCTBe HAHOCAT HA I'OJOBKH OOBIKHOBEHHEBIX cimyeK. Yepes
10—15 MBHYT cIUYKY BeICHIXAIOT, Teleps HX MOXKHO 3aKe4Yb TDEHHEM O JIIO-
Oyio oBepXxHOCTh. UTOOH! celaTh 3TH CINYKHN 0e30IaCHLIMM, TOJOBKH OKY-
HAIOT B pacILIABJEHHBIA napaduH @ JalOT UM OCTBITh, 4 IOTOM K & 3K 1Y I0
COMYKY IO OTAEJABHOCTH 32aBEPTH BAal0T BKAaIbKY, ILIOTHYIO

HEIIPOMOKaeMyio 6yMary UiM HOJIMITIIECHOBYIO IIeHKY. Teneph cIMUYKM He
3aropfATes ¥ BAC B KapmaHe!

KNO,. BoT Kak MOKa3bIBaloT 3TOT a¢peKTHBI A ONBIT.

\\\\,\\&\W\\?@%
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CIOPIIPH3BI K NPA3JHUKY

anoBaTh Apyseit mpasiHUIHBEIMA cIOpIIpU3aMH, IO0-

BBl 3aXOTHUTE IIOD )
oy caHnsa ONBITOB 13 3TON IJiaBhbl.

npobyiTe MCIIOJIBL30BATE ONMHU

«OrgeHaast HaJAIHChY

Ta KaNndA
Ona mosABJAeTcA Ha Oymare IDH peaKnuy pasioXeHud HHTPA
" T KOHIIEHT-

Ha nucre GymMary HaMeqaloT KOHTYD Hpllt PUOYIRE © FOT;::ﬁ BOZBI pac-
MpOBaHHBIA paCTBOD HUTpPATa Kaaud. Jins aTOTO B 15 Ma r:l)‘[)) O T
rIr)BopaIOT Ipx mepeMeurnBaHnn 20 r KNO,. 3areM :CTI::) poII:II o ocTaBnAn

M D ’
KOHTYpPY pHCYHKa 3T
OUTBIBAOT OyMary Imo TBCSA TOPA-
npon CKOB ¥ IIPOMEXYTKOB. Korpaa GyMara BBICOXHeT, Hal0 KOCH: noanngcﬂ
0
npeﬁ yJIY‘lI/IHKOﬁ kaKof-HHOYAp TOUKN HA KOHTYDE. Toruac :; KA. TIOKA
I<ulalc1cpa» KoTOpas 6YAET ME[JIEHHO ABMTATHCH HO KORTYRY PHOVHEES:
« ]
0
3aMKHeT ero IOJIHOCTBIO. rpeBAHIR
HE [logeny 210 npoucxofut? BCIOMHAM, KaK paanar‘ae'rc;{{ II\III())H I:Ianimenaefr
rpar kanus KNOg: 0H HpeBpaIaeTCs B HUTPHT KAIHR 2
HH :

JIOPOM. aeT, & pas-
KHC OrfBiI e MIIOMErocs KACI0pozia Gymara oGy TTHBaETCS H 061;t§)ecm;ropnn-
jaraThCsA HAUWHAIT CIELYIOIIe, coceqHue IOPIIM Kpnci;a;: eciy B TIOMe-

GoJibpiliee BIieuaTie ’
3TO IPON3BOIHUT €Il
rpara kauusa. Bee

[[eHr N TEMHO.

'TupnNsHEAa M3 KPUCTAJLIOB S
BykBH wiau QUTYPEl MOXHO BRIDACTHTH U3 KPHUCTAJIIOB. na omoro o
Tpeﬁyzq‘ca crieJ1aTh U3 IPOBOJIOKH KapKachl 9THX 6yKkB uau QUryp,
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HUX IIEPCTAHBIMM HUTKAMHU (Jyulie — Gesnoil mpsiakeil), a IOTOM ONyCTHTH
ux (Ha 1—2 ) B Temblit HACHILEHHBIH PACTBOD AJIOMOKAIHEBHIX KBACIOB
KAI(SO o)z * 12H,0 c nobaBkoit xpoMokanneBbix KBacuos KCr(SO ) * 12H,0
unu MepHoro kymnopoca CuSQ, - 56H,0.

ITpoiiner HECKOIBKO CYTOK, M HA KAPKACEe BRIPACTYT KPACHBBIE KPUCTAJI-
JBl — GecUBETHbIE, CHDEHEBOTIO UJIH CBETIO-rosiy6oro npera. Mix ocTOpOsKHO
BHIHMMAIOT U3 PaCTBOPA, TPOMOKAIOT GUIBTPOBAIBbHON GyMaroit ¥ MOKphIBa-
10T GeCUBETHBIM JTAKOM, YTOOLI OHM HE «BBIBETPUBAINCHS, T. €. HE TePSIH
KPHUCTAILIN3AINOHHYIO BOAY.

I{pnc'ra.mmqecrcne IIACbMEHa, 6YCI:I, 3BE€34BI U TUDJIAHABI OTJIUYHO YKpPAa-
CAT HOBOT'OOHIOK €JIKY.

Ilepsa B GpHaaHaHTaxX

IIpuroroBbTe ropaYunii KOHIEHTPUPOBAHHBIM PACTBOD, COAEPIKAIIU 1IO-
BAPEHHYIO COJIb (XJIOPUL HATPUA) U caxap (caxapoay). s atoro B 50 M1 K-
nameit Bogsl pacrsopute 30 r NaCl 1 30 r C,oH,,0,,. Barem, ne oxnaxian

pPacTBOp, OKYHWTE B HEro 3aroTOBKY NEPHEB, BHIPE3aHHYIO M3 BATMAHCKO
GyMmary, u npesocTaBbTe PACTBOPY [IOCTENIEHHO IPHHUMATH KOMHATHYIO TEM-
nepatypy. [locne ocThIBAHUA PaCTBOPA 3ATOTOBKA OKAMKETCA IOKPHITOIM Gec-
IBETHBIMH KPUCTANIAMH, [IOX0XKHUMH Ha JPArOLEHHbIE KAMHM.

Yrobsl KpUCTANIBEL He OCHINANHCEH ¢ GyMaru, ux 06pabaThIBAIOT U3 89po-
301bHOrO GannoHuYMKa GeCUBETHBIM JIAKOM AJaA Bojoc. Ilepbda — oTianunoe

YKpameHue Myume'repcnoifl INJIANBI UJIA HOBOTOJHEro MacKapagHoOro Koc-
TIOMA.

Byker B 6aHKe

Crenaiite n3 GyMaru, NpOINTAHHOK KPAXMANBLHEIM KJIEHCTEPOM, UCKYC-
CTBEHHBIE I[BEThI M [IOMECTHTE HUX B GONBINYIO CTEKAAHHYIO GAHKY ¢ KPBILI-
Ko#i. PasMecTHTe PO3BI BHYTPH COCY/A TAK, YTOORI IIOJYUMICA KPACHBRIi Oy-
KeT, ¥ BHECHUTe B GAHKY HECKOJBbKO Kalleslh CIIMPTOBOM HAacTOHKH ifona. 3a-
TeM ILIOTHO 3aKynopbTe 6aHky Kpblkoii. Yepes 20—30 MMHYT JemecTKH
UBETOB OKPACATCA B CHHUM IBET: MMEHHO TaKYI0 OKDPACKYy Ipuobperaer

KpaxMaJ B IPDUCYTCTBUH i10/ia, APkl KOTOPOTO OCJIe UCIIAPDeHNA CITUPTA 3a-
IIOJIHAT BHYTPEeHHUH 06beM OaHKH.

YemyiyaTriii ApaKoH

Hapucyiite Ha qucTe mIoTHON GyMaru KOHTYpP MUIYypHl APAKOHA (nn
APYroro CKa3o4yHOro mepcoHaska). Bripeskbre GymMarkHyi0 QUIYPKY B ABYX
9K3EeMIIAPAX, IOMECTUTE MeXAY ABYMSA CJAOAMH GyMaru ZOCTATOYHO 6OJIb-
LIO#A JACT BATHI B cuueiiTe 0o6e GyMa’KHEIX DUTYPKH C HOMOIIBIO UTOMKH
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ero apa-
u Gejoit auTKu. [lonydaeTcsa o6 beMHAA 3aroTOBKA HAIETo oyayul ID

% it sKallluil Ha
IIpuroToBBTE ropAYuil KOHIEHTPUPOBAHHBIM pacTBOp, COjepKall

7 xapa (caxapo-
100 mJ1 Boasl 30 r noBapeHHOH COJIN (x10pHAa HATPHA), 50r cgampp)I m(al e
anl), 30 r ceUTPHI (EuTpaTa Kauusa) U 30r MOerBnHm (xap oant 06(.)1‘;”“%
Kau’oro-nnﬁynb U3 MepeducJeHHBIX BelllecTB y Bac HET, MO

U TeMH, KOTOPhIe MMEIOTCH.
He oxsakgasi pacTBODa,
[MIeYHOTO APAKOHA TAK, YTOOBI HUAKOCTD I
IpaKoHA ¢ IOMOLIBI0 HPOBOIOTKH Hag OGaIoALeM,
OK pacTBODA. o
out I{ofna nr;?ynma BBICOXHET, BBl yBUAUTE, 4TO JPAKOH HOKE::I:; 2:;;::}1{1}10 "
ecKoit yenyeit. DTOH UrPYLUIKON MOXKHO yKpacH

OKYHHUTE B HEro 06HEMHYI0 3arOTOBRY HUIDY-
pOMUTAJA cJIol BaThI, U [IOBECHTE
Ky/Jla CMOXKeT CTeKaTh H3-

KPHCTAILIAY
eJIKY.

PRY: MR Enosnle ayxu
‘ HOTO 3a-
YeM HexopoLIa UCKYCCTBEHHAA €JIKa, TaK 9TO OTCYTCTBUEM Jlefe oro 3
maxa. Ho eciy ecTh el0oBbie MM COCHOBBIE OTXOABI — 01101\/13&1111,110JI m‘;
XBOH. 06pe3KH KOPBI, — MOXKHO HEPeTHaTE UX ¢ BOOSIHBIM IAPOM H aar;me_
xaoﬁ’noe MmacJyo. lleperoHka ¢ BOXAHBIM [1apOM npeAoTBpaIaeT (SeKTMBHO
HEe OUMIIAEMEIX BelecTB IIPY HArPeBaHUH 2 noanomie'r oueHb 3P O
BEIAEJIMNTh HPOAYKT M3 CMecH IpH ero upesBbIUAMHO MAaJoM
o MKOCTHIO
Ilns aroro mpomecca Ham notpedyeTcs prmononngﬂ ROHS?, 1\:,1 -
i 0BYI0 IIPOOKY C I
HaJo NoAo0paTh pe3uH
oxoJuo 0,9 1, K KOTOpOH 1 omaepe
THSAMU (’pnc, 57). B ogHO M3 HUX CIeAyeT BCTABHUTH AJUHHYIO (’Z)O » 6yﬂez
. . (
CTEKJIAHHYIO TPYORY € CYHXAOIAMCH (OTTAHYTHIM) KOHIIOM, KO : e
MOXOAUTH MOUTH A0 AHA Kkon6bl (9Ta Tpybra GyaeT CIYHHUTH np KJ.IO o
TelbHBIM KiamaHoM). depea BTOpO€ oTBepcTHE IIPOOKH me,e,ueMTam;})I i
b-
H30THYTYIO TPYOKY (¢«KO0nEeHO»), KOTODYIO IpHUCOeUHAM onaze K sepes
npo6xy'c IByMSA OTBEPCTHAMHU KO BTOPOX prmo,u’om{on KOJ . Konﬁ,m o
OHAa MTOXOAKJIA ITOUTH J0 AHA Bropoit konGei. OTBOA apa U3 BTOPO 076L1 (0 1
eroHfIEMEIM BelilecTBOM) GyzeT MPOUCXOANTD yepes BOJAAHOU xonc ,z; OAHHHN;
E,ue OTrOHfAEMOE BelleCTBO JOJIKHO KOHJIeHCHUPOBATHCHA mvlec'rcz3 e
i CIOJB30BATH H - -
eHcaTa IeaecoobpasHo U
napom. s c6opa KOHI ron6y-upr-
eMIr)mu fx[ IeJMTeJbHYI0 BOPOHKY, HO3BOJIAIONIYIO CIAUTH BOTHYIO Ha
’
AeHCaTa, COXPAHHUB AYIIUCTHIE a(upHEIE ngiciz.meﬂban o s 00T
HHBIX OTXOA0B,
Co6epem 200—250 r xBoH s ocT
AIMH HOMKHHMIAMHE 1 IOMECTHM BO BTODYIO KoJfy, 3aJIMB MUHHIMAT kM 0
pnqec'rnom poAnl. B mepByio KoJsIOy 3ajMBaeTCA BOJA, 3aTeM BK(;IIO:O 1
. . —40 Mn
rpesanue. [leperoHry ¢ BOAAHBIM IIADOM BeJeM B TedeHue 3 yT,
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[ o
Tpy6xa- Ilapsl xBoitHOTrO XonogunhHUK
KIanmas — Macia p-

Kanenpnasa
BOPOHKA

CMech XxBOM
H BOJBI

Ilecuanas
SNeK TPOILTNTKH 6ans

Puc. 57. TlonyueHnue xBoHHOTO Macia

(;t;n'raa ¢ MOMEHTA 3aKHIAHMA BoJbl B nepBoil KoxGe. [IpoayKT (xBoifHoe
CJIO ¥ BOJHBIH KOHJAEeHcaT) cobupa
€M Ha BBIXOJie YCTAHOBKHM B -
HYIO BOPOHKY. AR
o0 O6BIUHO B XBO€ COAEPIKUTCS UL HECKOJIbKO AECATHIX AOJel NponeHTa
MPHOT'O Macjad, HO y)Ke HeCKOJNbKHX Kamellb coOOpaHHOro Macja JOCTATOY-
HO, YTOOBI CO3JATh NPUATHEINA JeCHOM apoMar.

MdpyKTH M OBOLIM HA eNKe

KpoMe NOKynmHBIX UrpYIIEK, XOPOIIO YKPACHTE JIECHYIO KPacaBHILy ca-
Mogenrkamu. IlofofinyT UTPYIIKYA K3 ANYHOHR CKOPAYILI, OYMaskHbIe BIax-
KH U THPJISHARL, 8 TAKKe KCKYCCTBEHHBbIE (DPYKTHI M OBOILIM, KOTOPhIE M3r0-
TOBHATH COBCEM HETPYIHO.

IIpesxge Bcero Hafio CBApPUTh KpaxXMalbHBIH KieilicTep ¢ aHTHcenTHue-
CKHMH M IIPOTHBONOXKADHBIMH AobaBkamu — wuogugom prytu(Il) m auio-
MokanneBRIMU KBacuamu KAI(SO,),. Eciu ner Hgl,, moxHO BOCImONB30-

BaThCA HeOOJNBIINM KOJHMYEeCTBOM MefHoro Kymopoca CuSO, mam 6yph
Na,B,0,. !

- Korza kuseificTep ocTHIHET, B HET'O OCTOPOYKHO HA HECKOJLKO CEKYHJ OKY-
- 10T KOMKH BaThl. M3 BaThl, cMoYeHHO# KJelcTepoM, JenaT A6i0KH, rpy-
M, OTYPILHI, NOMHUAOPEI U PACKJAALIBAIOT UX CYLUIHNTH HA IOJUITHICHOBYIO

LI .
eHKY. IIpocoxire oBOIH ¥ PPYKTHI PACKPALIMBAIOT I'YAIlIeBLIMH KPACKa-
MU, aKBapeJIbio UK Paomacrepom,
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PEY.M AnenncHH, JMMOH, A6JI0K0

Yro6Ll IOKA3ATh UyAeCHOe NpeBpalleHue «anelbCHHOBOTO COKa» B «JIH-
MOHHBIH» H «AO6NOUHEII», HAJNO IPUTOTOBUTH BOZHEIM PACTBOp AMXpOMATA
Kanusa K2Cr207 u pacteop wenoun NaOH (ruppoxcuja HaTpua). B KpaiiHeM
ciyuae mofoujer u pacTeop coanl Na,CO4. A eme — pas3GaBIeHHYIO CEPHYIO
kucnory H,SO, n pacTBOp cynbdura Hatpua Na,SO;.

CHauana yapofell MOKaXeT 3PUTEeNAM Koy MJIM CTAKaH C PacTBOPOM
AMXpoMaTa Kamud. ITOT PacTBOp — OpaH’KeBOrO I[BETa, 11BeTa anelbCHHA.
IloToMm, mob6aBuB IeJioYb WJIH PACTBOP COABIL, npeBpaTHUT «aTleJbLCAHOBHIA
COK» B «JIMMOHHBEIi». TO IIPOUCXOJHUT, KOTAa OpaHKEBBIH JUXPOMAT-AHAOH
Crzog' TpeBpalaeTcHa B SKeJITHIM XpoMAaT-aHHuOH CrOi‘.

KcraTi, MOKHO cleaaTh U HA0GOPOT: U3 «JIMMOHHOTO COKa» — «arelb-

cHHOBHIH» . CTOMT JAUUIEL H06ABUTE HEMHOTO CepHOi KHCJOThI, KaK nponsoii-
[eT peakIus NpeBpaleHns XPOMATHRIX HOHOB B AUXPOMATHEIE.

A ecJil K PACTBOPY AHMXPOMATa Kalnd KZCrZO7 mo6aBUTHL HEMHOTO Das-
GasiieHHO CepHOM KHUCIOTH 1 cyabdbHUTa HATPHSA, TO KUAKOCT CPA3Y ke mo-
sejieHeeT U3-3a TOro, YTo HJeT OKHCJIUTENLHO-BOCCTAHOBUTENbHAA PeaKI .

ITuxpomaT Kanud K2Cr207 — CHIBHBIH OKHCHHTEeNb, 8 CyJAbQHUT HATPHA
Na,SO; — BOCCTaHOBUTEJIE. B peaysbTaTe peaKU M NONYyIaeTCH absouHO-36€-
JIeHEIH pacTBOp cyJabdara XpoMa Cry(S0y);, a cynbPUT HATPHUA Na,SO, mpe-
BpalaeTcsd B cyJib(aT HATPUA NaZSO 4 (o6a GecuBeTHEIE):

K ,Cr,0; + 8Na,80, + 4H,S0, = Cry(S0,); + 3Na,S0, + ;S0 + 4H,0

06paTHOI‘0 xona oOT «fA6JIOK» K <«anejlbCuHaM» H «IAMOHaAM» HeT:. OKHNC-
JIHTeJILHO-BOCCTaHOBI/ITeJIbHle peakl A HOOBEePHYTH BCIIATH HE yazacTcH.

MckyccTBeHHbIE IParoleHHOCTH

Tonpo6yiiTe H3rOTOBUTH CYBeHUDPDI K MIPASAHUKY — HCKYCCTBEHHBIE Ca-
MOIIBETHI.

B miaMeHH rasoBOil TOpeNKH pasorpeiite, a IOTOM pACTAHHUTE TOHKYIO
CTEKAAHHEYIO TPYOOUKY B CTEKJIAHHYIO HUTD. BaTeM 5Ty HHTb HaJ0 IOTPY3UTH
B NIIpOOGUPKY € PACTBOPOM HHTpaTa kobanbra(Il), mocae yero BHECTH €€ B I'o-
pPAYYIO 30HY IJIAMEHU TODenKH. HuTh OpeBpalfaeTcs B CTeKIAHHBIH apAK
CHHETo IBeTa, MOX0XKHii Ha candup. CHHAA OKpacKa CTeKJa o0yciioBJieHa
IpUMechio KoOanbTa. _

AHJIOTHUHLIM 00pA30M BRI CMOXKeTe H3TOTOBUTH CTEKJIAHHBIH IIapHK,
OKpAaIleHHbIH B 3eJIeHBIA I[BET, ONyCKAaH CTeKJIAHHYIO HUTh B PACTBOP COJNIX
xpoma(IIl), a moroM cIiaBisAd B OIaMeHH TOPeJKH. DTOT WApHK OyAeT Io-
X0 HA U3YMDPYA.
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PENIIN IlBeTHEBIE TIEPIBI

HuxpoMoBy0 MM ILJIATHHOBYIO MPOBOJIOKY OT CTApOil TepMOIIAPkI CBED--

HHUTEe YIIKOM M, HATPEB 3TO YIIKO B TJIAMEHH IOpPeJKH HUJIH CIIMPTOBKH, 3a-
XBaTUTe UM HEMHOTO .

6ypst Na,B,O, < 10H,0. IlomecTHB NPOBOJIOKY B Ija-
Ms, paciLiaBbTe OyDYy. ‘

, O6pa3oBaBIINICA NPO3pavYHblil GecrBeTHBIH TapUK (Ieps) 6ypel IOrpy-

HTE B pac'rBopl couan xkobansra(ll) n cHoBa BHecHTe B myiaMs. [lepsn okpamnu-

BaeTcs B cHHUI 1BeT. Ecau OecrBeTHRIH meps 6yphI MOrpy3UTh B PACTBOD CO-

au aukens(Il), To B mIaMeHy ropeJIKM OH OKPACHUTCS B KPACHO-OyphIil BT
’

a mocJe OXJIaMICHNUA CTAHET 30JIOTUCTO-KeJThRIM. EcJIM BMECTO COJIH HUKEe-

JIg HCIIOJb30BaTh coyb xpoma(lll)

, MOJIYYATCA IMEepJ H3YM -

g p YMPYAHO-3€JIEHOTO

( CyThb OIbITA 3AKIIOYAETCA B MOJYYEHUH IIEPEOXJIaXKAeHHBIX PacljaBOB

cTeKou1), cocToAmux u3 merabopata Hatpusa NaBO,, oxpameHHBIX mpuMe-

cAMH MeTabopaToB ko6GasibTa, HHKeJd -uaM xpoma cocraBoB Co(BO,)
Ni(BO,), u Cr(BO,),. o
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Thaea 24

OTIBITHI JJIS1 MUIATIIETO BPATA

7H OMBITHI MOMHO IOKA3ATh CAMBIM MAaJEHbLKUM 3pUTENAM — OHH Jaxe
CMOrYT IIOyYACTBOBATDH B IEMOHCTPAIMN 3STHX HEXHTPbIX XUMHUYECKHX IY/eC
M OILIYTAT cela yueHHKaMU pome6anKxoB. Ho 3Ty ONBITHL AOJIKHBL OBITH He
TOJBKO KPACHBLIMU, HO U IIOYYHTEJBHRIMH, qTO6BI MJamnuil 6paT UJIK CecT-
pa YBJEKJHUCH xuMmell TAK ke, KaK ¥ TH caM. MOXKHO KCIIOJIB30OBATE M OITBI-
Thi, OMACAHUSA KOTODHIX NPUBEJEHH B npeABIIYLIUX TJaBaxX, HafO TOJBKO
[IOMHHUTBH O IpaBHiax (6e30IacHOCTHU. U emue: aydine MOKAXHN HEMHOIO OIIBI-
TOB, HO cyMel nX oObACHUTH U CACJIATE HHTEepeCHBIMU.

Boame6Has KapToNIKa

CaMEule IIPOCThIE ¥ N3BECTHEIE BeIlecTBa — KOpUYHEBHIH PACTBOD HOLHOH
HACTONKHM M3 amTeuyKn U CyXOn GeJInIil MMOPOLIOK — Kpaxmali, KOTOPEI#l HC-
HOB3YIOT AJfA NPUrOTOBJIEHUS KHCEJH. Ecau UX COeJHHHUTH, MPOUCXOAAT
MHTEpECHBIe Aeja: BMEecTO feJioro MOponIKa u KOpUYHEBOH XUKOCTH IOTY-
guTCs CMech CHHero Isera. XMMUKH roBOPAT, yTO «HMOM ABJIAETCA PEaKTH-
BOM HA IIPUCYTCTBHE Kpaxmaa», a «KpaxMal CAYKUT UHAUKATOPOM (yxasa-
TeJieM) IIDHCYTCTBUA HOAA» .

Kpaxmasi B TOM HJIH HHOM KOJMIecTBe NMeeTca B GOJBINTNHCTBE POAYK-
TOB, KOTOphIE MBI €4UM. aBaitTe BOOPYXUMCA OUIEeTKOIl M My3bIPBKOM C
nojHO# HACTOMKOHN 1 OIMpPeAeINM, eCTh 7 Kpaxman B Kaprogere, xJyebe, a6-
J0Ke, B KpyIax... PaspexeM Ais 3TOr0 kaprodeJnHy U HaHeceM Ha Cpe3 U3
IUIeTKH OAHY KaIlJIIo HOLHOM HACTOMKH (IIpesBapUTEJBHO pas6aBIeHHON
HOIOJIaM KUIIAYEHOU BOKOM). ToyHO TaK Ke MOCTYIUM ¢ A6JI0KOM H OBOIIA-
MH, KOTOPBblE CMOXXEM IOIDOCHUTE Y MAaMEI, YTOOBEI MCCAEN0BATE. M3 xneba
CcOMHEM MAKHII, HAMOYHUM €Tro BOAOI U TOXE KallHEeM paaﬁannenﬂoﬁ topHOM
HACTONKH.
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Kaxk yanats, rae kpaxmana 6ossile — B KapTodese, a6ioke, xaeGe? ITo
IIPOCTO: T/ie CUHAA OKPACcKa gpue, TAM COAepPKUTCA 60JIbIIe KpaxMara.

EZEN) Jlaxmyc ans nseros

Cpenu BellleCTB, KOTOPLIE MOXKHO HAWTH JoMa Ha KYXHe, B aAllTEUYKe HUJIH
B BAaHHOH KOMHATE, eCTh KHCJOTHI U Iejouu (TouHee, OCHOBaHUA). UTOGH
oNpeNeJHuTh, KAKaA cpefa B PACTBOpe (KUCIOTHAA HJH IeJOUHASA), UCIIOJIb-
3YIOTCA 0COGLIe BelllecTBa-UHAMKATOPLI. CaMRIf CTaphlifi M 3aCHy>KeHHBIA
cpeau HUX — JAKMycC. JIakMyC CHHeeT B IeJOUHOM cCpefie U AeJlaeTcA Kpac-
HBLIM B KMCJIOTHOH.

Crenaitte ua 6enoil puabprpoBansHoil 6ymarn 10 6yMaKHBIX IIBETOB H
OKYHHUTE UX B pacTBOp JaKkMyca. B HeliTpanbHOM! cpefe aTOT pacTBOp duole-
TOBOT'O IIBETA.

A Temeph IPUrOTOBLTE B CTAKAHUYMKAX MM YalIKaxX BOJHLIE PACTBODHI
OOBLIYHBIX [IOMALIHUX «PEAKTHUBOB»: VKCYCHON KUCJOTHI, JUMOHHOI KMICJIO-
THI, IMTHEBOU COABI M3 KYXHU, HAIIIATLIDHOTO CHUPTA W3 allTeYKH, KAJbIH-
HUPOBAHHOHN COABl U CTHPAJIBHOrO MOPOILIKA U3 BAHHOH KOMHATHI. XOpOIO
TaK)Ke, eCl¥ y BaAC HalAeTc# Oypa (TeTpabopar HaTpuA), llaBeeBad KUCJIO-
Ta, pacTBOp «Besusna» ana orbenusanusa Tkaneil (Ocropoxuo! ITO
eAKasda MHUMLKOCTB!), a TakKe HEMHOIO INAMIYHA U CPeJCTBA AJA
MEITBA IIOCYABL. ,

B KaxXamlif U3 NPUrOTOBJEHHLIX BaMH DACTBOPOB OKYHHTE «JIAKMYCO-
BHII» GYMAXXHBLIH OBETOK X o0paTWTe BHUMAHME, KAK M3MEHUJICA €ro IBeT.
Temnepr Bbl HaBePHAKA 3alIOMHUTE, KaKWe M3 NOMAIIHUX XHMHYECKHX Be-
[IIeCTB KUCJOTHI, 2 Kakue — I1eJoun. B pacTBope «Benu3HbI» IBETOK CTAHET
cHayaja cuHUM (Cpefa IIEeJOYHAHA), a MOTOM GeJIbIM M3-3a XJIOpa, KOTOPBIH
obecriBeunBaeT J000A MHINKATOD...

BacHJaBKOBas p03a M PO3OBHIN BacHJeK

Yro6bl NPUTOTOBUTHL 3TOT CIOPIPH3 MaMme, HaM IoHamobuTcA GuabTpo-
BaJipHad GyMara U mpoBoJioKa (UTOOLI U3TOTOBUTEL GyMaXKHEIE IIBETHI), A TAK-
’Ke XMMAYeCKHAe PeaKTUBEI: MEIHBIA Kynopoc (IPoJaeTcCHa B XO3ANCTBEHHOM
MarasuHe U B MarasmHe AJs CaJOBOJMOB), HAIIATHIPHLIN clUpT U Qenoadra-
neud (u3 antexu). Eme ny)xHa 6yaer 6aHKa, KOTOPYIO MOXKHO ILJIOTHO 3aKY-
NOPUTh.

ByMaxayio pody HAaZ0O IPONATATL PACTBOPOM MeJHOTO Kylopoca, a 6y-
MaJKHBII BacHleKk — pacTBOpoM denondTaienHa (Jyuuie cnuproseiM). Kpa-
CHBO PA3MeCTHB BJAMKHBIE IBeTHI B 6aHKe, BoJbeM B Hee 10 MJI HAIIATLIPHOTO
CIIAPTA W 3aKyIOPHM TOPJOBUHY KPHINKOI. Yepes HeCKOIbKO MHHYT pPO3a
CTaHeT APKO-CHHEeH (BACUIBKOBOH): MeJHBIH Kymopoc o6pasyeT ¢ aMMUaKOM
KOMILJIEKC MHTeHCHMBHO-CMHEr0o IBeTa. A BaCHJEK CTAHET PO30BO-MAaJMHO-
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BLIM: HHAUKATOD GeHOIQTATIEUH B MeJIOYHOU cpefe orcpal..t’maae'rcsl B MAaJu-
sHoBuIil nBer. OTKYJa Ke IeJouHad cpena? HamaThIpHRIU CIHUDT (aT0 BOA-
HRIT pACTBOP AMMHAaKa) ucnapser NH,; — cnaboe ocHoBaHMe. AMMUAK, pac-

TBOpPAACH BO BJjlare Ha JIeNeCTKAX HCKYCCTBEHHOTO IIBETKA, OKPALIMBAET HH-
IMKATOP.

PasHOIBETHAS CMOPOJTMHA M WyjecHas Kamycra

WHAUKaTOPBI KUCJIOTHOCTH H OCHOBHOCTH cpefbl 6LIBAIOT HE TOJBKO XU-
MuuecKuMu. OHE HAXOAATCA BOKPYT HAC, TOJNBKO onqncz MLI 06 3TOM He 3a-
nymuiBaeMca. BospMeM, HAIPUMED, HEeMHOT'0 COKa YepHOH CMOPOAUHEIL, £Xe-
BUKW, MATUHBEI, BULIHUA H n06aBUM NIUTLEBYIO COAY. Bce coKH npu TaKOM
neiCTBUM CTAHOBATCA... curumu! Eciu ke Temeph B CMHUH PacTBOP COKa
106aBUTH YKCYCHOM WM JTAMOHHO# KUCJIOTHI, TEMHO-KpPAacHaf OKpacKa Bep-
gerca. TONbKO IBET yxke He OyaeT TaKUM SPKUM: BEAb MBI pasbGaBUIM COK
BOﬂO}f}dc;Jm o6paboTaTs OUTHeBOM COROM U JIMMOHHOM KUCJIOTOI 06pe30oK JIUCTAa
KpPACHOKOYAHHOM KallyCThl WK JIOMTHK CBeKJIbI, TO Cpa3y BHAHO, UTO OHH
TOXKEe KPACHEIOT B KMCJIOTe M CTAHOBATCH rojiyG0BATBIMH B COJE.

TIpupOAHLIME MHAUKATOPAMH 3/€CH cJIy’KaT KpacdAlue BeillecTBa pacTe-
Huil — AHTOMMAHLI, KOTOPbIe 06ECIeYNBAIOT KPacoTy 1 pasHoobpa3ue OKpa-
CKM 60JBIIMHCTBA IIBETOB, oBoInei u GPYKTOB.

JleTHHEe MHEIUKATOPEI

JleTOoM TOX€e MOXHO 3aHATHCH xumneii. [TonpoOyeM BRIACHUTD, KAKHNe U3
[[BETOB, ATOJ ¥ OBOLIEd MOTYT ofecreynTh HAC CAMBIMU JIyYINUMWA WHAUKA-
ropamu. [l aTOTO HAZXO co6parts o 2—3 pasHBIX BeTKa — PO3, reopruHoOB,
acTp, BaCWJIbKOB, repaHH, JUANi, UPUCOB U AD., IO 1——2 aArojisl MajaWHBI,
K1yGHUKYN, YepellHd, BULITHY, CMOpOJMHE!, Oy3UHBI, KANAHEI, XUMOTIOCTH,
a TAK)Ke HEeCKOJbKO AOCTYIHBIX JJIf ONBITOB 1 APKO OKpAalleHHBIX onor.uuen.

Yro0Ll CAEJATH BRIBOJ, KaKo#l U3 IPUPOJHBIX HHAMKATOPOB CAMLIX ng-
JIe3HBIH AJIA XMMHMKOB, Hal0 MX MCIBITATDH nelicTBUEM KHCJIOT U [esoden.
Jlasa aTOro MOTPy3uUTe IBETOUHBIE JemecTKN, JOMTHKHI ongmen " ngennapn-
TeJIbHO N3MeJIbUueHHbIe ATOJbI B npobupky ¢ pasbaBleHHON YKCYCHOU KHCJIO-
Toit 1 ¢ pa36aBIeHHLIM HAIIATHIPHRIM cnuproM. Eciu HET YKCYCHOU KHCJIO-
ThI, MOYXHO B3ATH JIUMOHHYIO A aBeJieByI0, BMECTO HAIIATBIPHOTO CIIHP-

Iy

Ta MOMCHO MCIIONB30BATH PACTBOD KAJNBIIMHUPOBAHHON AJIH III/ITbeBofI COJIBI.
3amuInuTe Ha JUCTe 6yMaru uia B cIenUanbHOM «XMMHUYECKOH» TeTpa-
I7 17 HaGJIIoieHuil, KaK MeHAEeTCA [BET HAIIKX PACTHTENbHBIX OOBEKTOB B
e o4YHON 1 B kucjoTHOU cpenaax. IIpuMepHO Uepe3 30—40 MHHXT caeayer
ere pas CPaBHATH OKPACKH KaXJOro puaukaropa. Te U3 HUX, YeH LBET BBI-

AepKas UCILITaHUE BpeMeHeM, 1 6y4yT CAMBIMM JYYIIMMHU.
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3eleHas Ayuia JHCTBEI

Ceituac gayXe MAaJLILIY 3HAIOT, UTO 3eJIeHble PACTEHUA YCBAUBAIOT CBETO-
BYIO 3HEPTHIO U C €e IOMOIIbI0 MPEBPAIAI0T BOAY N YIJIeKUCIBIHI ra3 u3 aT-
Moccpepbz B OpTaHMYECKOE BelIeCTBO KpaxMmas. XUMHUYECKUH MOMOIIHHUK
pacTeHHi# — 3eJleHOe BENIeCTBO XJIOPOGHILI, KOTOPOE HAa CAMOM Jiejie COCTOUT
13 HECKOJBKHX BelIeCTB PA3HOTO 1[BeTa, PASJHYHBIX 110 CBOICTBAM.

Pasorpem B crynke 10 aucTheB KAKOro-HUOYAB pacTeHns, 60raToro xXjio-
poduLIOM (HATIpUMEpP, MOJIOALIX TTOGErOB 1 JIUCTHER KPAIlMBhI), JOOABUB K HUM
Heianoro peuyHOTro MecKa, 4ToOLl H3MenbyeHUe 1110 60lee HHTeHCHBHO. Jlna
HeHTpanu3auul KHCJIOTBI, KOTOPaA NPUCYTCTBYeT B PACTEHUH noéaBnM
HeCKOJIbKO KPYIMHOK THAPoKapGonaTa Hatpua. K nonyuennoi no’cne pacTu-
paHusa seneHoit kamuue fo6asum 50 M aueroHa(Octopox Ho! OrHe-
omac }i Oe BeIlecT B 0!) ¥ mepeHeceM cMech B K00y ¢ npumaudoBaHHOR
npobxoii. Briiep:XUM cMech B K0J0e B TEMHOM MeCTe He MeHee 4a
OT BpeMeHM B3baITEIBaA ee. o PP

Teneps HAAO MNOATOTOBUTH KOJOHKY € aAcOpPOEHTOM (IOTJIOTHUTEIEM)
yT06bl POBECTH Pasle/ieHNe COCTABHRIX uacTeil xaopodunia. Jina aroi ue:
JIX MOYKHO UCIOJIbL30BATh CTEKJISHHYIO
TpyOKY (KOJOHKY), CHH3Y 3aKDRITYIO
npoOKO# ¢ OTBEepCTHEeM U BBIXOJHOM
Tpyo6Koii. Ha npoOKy HaJo IOMECTUTE
CBEePXY KYCOK MapJd MK CTEKJIOTKA-
Moo 36 TeHAR HY U TaMIoH 13 BaTHI (puc. 58). Ceep-
30HA XY Ha BATY HACBHIIIAEM CJIOH TOTJIOTH-

(xaopodunn b) Tesisi — oKcuza amomunus Al,O, (cBe-

Cune-3eneHas
20HA skerporasentoro npum 600 °C) Tak,

(xaopodunn a) 4TOOBI OH 3aHsAJ 10 BblcoTe 2—3 CM.
Hag atum cioem Oyzer pacmoyiaraThb-

Hcexomani
3eJeHbIi
PACTBOP

CaxapHas
oyapa

Kap6orar

Kanpuas
HKenrasa aona

Oxont (kcanToduI) ¢sl Ipyro#l morioTuTeab — KapboHaT
Oxena- ?paH)Ker)m 30HA ranpuusa CaCO4 (cyxoit u pacrepThlii
KapoTHH &
B B c'rynxf MeJ1): ero cJo# JoJKeH OBITh
Mpobxa BRICOTOH 4 cM. Enie BhIIlle moMecTUM

¢10eM BBICOTOM 6 cM TOHKO DasMo-
Kon6a JIOTYIO H BBICYIUIEHHYI0O CaXapHYI0
nyapy.

Ilo mcTreueHnu uaca, KOTZa ale-
TOH M3BJIEK U3 DACTUTENBHEIX KJIETOK
Bechb XJopodusja, Hago CHaYaiIa OT-
GUIBTPOBATE €r0 UYepe3 BOPOHKY C KO-
MOYKOM BATBI, OTAeNAA DPACTUTENb-
HEI€ BOJIOKHAa H mecok. Punprpar

Puc. 58. XpomaTtorpadus pacteopa
xJjopoduniaa
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(3KMAKOCTD) B IPOXOAAIINEM CBETE BBITIAAUT p3yMpY/AHO-3€/€HbIM, & B 0TPa-
sKeHHOM cBeTe nmpuoOperaer KPaCHOBATHIN OTTEHOK. B KOJIOHKY HaJIWBAIOT
HEeCKOIBbKO MUJITHIUTDOB 4lleTOHA, a [10cIe TOro KaK OH IpoiifieT uepe3 CIou
norjaoTHTEeNell ¥ YBIAXKHUT UX, BIMBAIOT B KOJIOHKY PaCTBOP XJOPOQHUIIA.
Ecnu pacTsopa 6BLI0 He CITUIIKOM MHOTO, TO MbI OOHAPYKHM B KOJIOCHKE HE-
CKOJIbKO PA3HOI[BETHBIX CJIOEB — «30H». Yro6sI UX pasauuue GbLIO0 ellle 60-
Jlee ABCTBEHHBIM, HATMBAaeM B KOJIOHKY elle 10 MJI alleTOHA U X JeM, ITOKA OH
Bech NPOiJeT uepes CIou noraoTuTeseil.

Haxkowner,, Mbl 00HapyXHUBaeM B KOJIOHKE yeThIpe 30HBI PA3HOTO IBETA.
BepxHss, ¥KeJITO-3e/1eHad 30Ha, cofepRUT XI10poduT b, a cuHe-3e/IeHaA 30-
Ha YyTh HAXKE — XJIO0popuiLIa. DTo 1Be PA3HOBUHOCTH BaXKHOI0 /14 pacre-
HUi BellecTBa XJopoduiia, KOTOpoe npefcTaBafeT co00i KOMILIEKCHOE co-
eMHEHVe 3JIeMEHTa MarHus, HMeInee oueHb CI0XKHOe cTpoeHKe. B cioe OK-
CHa aNOMHUHUA IOTJIOTHICH JKeJIThIH KPACUTeIb — KCAHTOQUILI, & o[ HUM
OpaHIKeBOoe Bel[eCTBO, KpacuTesb MODKOBH — KapOTHH.

Cron6uK TOTJIOTHTelell MOMKHO BBITOJKHYTH M3 KOJIOHKH CTEeKJIAHHOM
MAJOUYKON, pasieJuTh HA 30HBI U H3BJIEHUD M3 OTJIOTHTEJIel pa3Hbie Bellle-
CTBa.

MeTOZ, KOTODPBIM MBI BOCIIOJIB30BATHUCE, HasbIBAETCA Xpomarorpaduei.
Ero uso6pen B 1906 r. pycckuit 60TaHUK Muxaun CemeroBuu I{Ber. Xpoma-
rorpa@usa OCHOBaHa Ha pasmIUuHOil CIOCOBHOCTH MOPOIKO00pa3HbIX Be-
mecm-nomo'm'reneﬁ (azcop0eHTOB) YAEPHKUBATE BelecTBa, Jaxke ec/¥ OHU
OT/IMUAIOTCS TI0 CBOMCTBAM COBCEM HEMHOTO.

CaMalii BaKHBIA Ta3

PacTenns npu oTocuHTE3e MOTIOMIAI0T yraeKucJblil Ta3, a BbIAENAI0T
KUCJIOpOJ, — a3, KOTOPBIM MBI JBIIIIHM. VueHble CHMTAIOT, UTO BeCh aTMO-
cepHbLi KUCIOPOJ Ha BeMIe 06pA30BANCH 32 CIET KUIHEAeHATebHOCTH pas-
HOOGpAa3HBIX PACTEHHH.

TonyunTs KMCIOPOA AOMa MOXHO OHUeHb npocteiM crocobom. Ham mo-
TpebyTCsA ANA ITOr0 NePOKCUA BOZIOPOZA M3 ANTEUKM (MM Meprujpoib 13
X03AHCTBEHHOTO MarasuHa) ¥ aKTUBMPOBAHHBIN yrojb (OnATL-TAKYM U3 all-
TeUKM).

B crexnsuHylo 0aHKY HANHBAIOT CJIOEM 1—2 cMm mepokcHj] BOAOpPOAA.
CBepxYy BBICHEINAIOT 5—6 TabaeTOK aKTHUBMPOBAHHOIO yIJIdA, npeABapUTENLHO
pacTepToro B MOpOIIOK.

AKTUBHPOBAHHEIH yrojb CIyHUT KaTaau3aTopoM pa3/oMeHHs MepoK-
cua BOZOPOAa. B peayJibraTe BbLAENAETCH KUCIOpOJ, X KUJKOCTb BCIEHH-
BaeTCH.

V6equThcA, YTO 3TO AefCTBUTENBHO KHCJIOPOJ, AOBOJBHO JIETKO: J0CTa-
TOUHO TOJHECTH K TOpIOBUHE GaHKM TIEIOMIYIO JAYYMHKY, ¥ OHA BCIIBIXHET
SApKUM IIJIaMEeHeM.
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Bomopoansie MbLIbHEIE Ty3RIpH

B naGopar
OpHM DOJIYYaIoT BO
JOPOJ B3anMoieil
Me aH JeMCTBHEM MeTa
p,II Lf) " uz WUIH jKkeje3a) ¢ pasbaBIeHHRIMU KUCJIOTAMU ios (nanpi-
pobyem o . )
MEDTRHELG HZam Ifonena'rb IPOCTOM, HO OYEHBb IMPEKTHRIA ONKIT: MONIYY
IAKOHIAK, B Kg , HAMOJIHEHHBIE BOJAOPOAOM. JIA 5TOr0 Ham nt;Tpe6y ror
’ TOPOM DaHbIIE GBI yercd
U, HamIpuMe
CTMACCOBAA T ’ P, Kanjau oT HACMOPK
YeK KeJsesa 1«?;’ 6ouka OT maKera C HeNCH-KOJIOH i IIACTAINH, a 'ralcpxca, oo,
e -
Il 1 npep;nan IIMHKA ¥ COJIsiHAA Kuciaora. Hy u Roneqno, MBLIO U o
drtoenKas g:wenwo pasbaBIensyo CONANYI0 KUCAOTY (6 CTODO ;zona;
u H o!
oo «npnMaaaT:}; K 0 C T bl) HaZO IOMECTUTE BO QIAKOHYMK, a pr60'-IKo
XIMHeCKAS POaKLL K ero ropJbIIIKY MIacTUARHOM (puc. 59). Haunsaer .
U IIUHKA ¢ COIAHON i . : cA
¥ KHUCI0TOl, a B
ca X]J;Opng IUHKA U BBIJEJISAETCS BOJOPOJ » & B pesyapTate oopasyer-
0JOPOJ BBIXOJHUT Y :
epes3 Tpyboury. Te
Hble myabipy. On . lerteps caMoe BpeMdA /1€J1aTh MBILIb-
e, HaBeppHoe ByCRaEM KOHeIl TpyOOYKH B MBUIBHBIM DACTBOD U... H -
VAepIMO , BCe CIpaBATCA U camu. Hamu MbiibHbIE Hyamp.p;.ﬁ g
er . -
e€Th BBEDX: BeJIb BOJOPOJ mouTH B 15 pas jgerye Boany;f:'y,r "e

EZXMl Kucaopon ua Maprannosku

ITonpo6ye
M IDOJNYYUTE He6GOIb
LI0€ KOJIMYeCT
TBEPAOTO IepMa BO KHCJIOPOJA PA3JI0XK
PMaHTaHATA KaJluA — OOLIYHOM Mapra P enneM
TEuKH. PraHIOBKY K3 JOMalIHel am-
Ilns sToro morpebyer
CA JKeJle3Had U
TU UV HEHYKHBIH MegHAaA IIJIACTUHKA, KYCOK .
K& UJIH qepZHOK ;I :aegeﬂox OT pas3buToit hapdopoBOi YAITKH. é'raynnaci{;;
MHYECKOTO THUIVIA [Js H; KYXHe GyAyT HCHOMHATL POk KAPOCTORKOTO xn-
A3JI0KEeHUS, U 3TO i}
meHHo cyxum. II i T THUTEeJb JOJKEH OGBITh CoBep-
OMEII[aéM B HEro HEMHOTO KPHCTANIHMKOB Mapr aHuoBep
KU

MuinEbIH
pacTsop

HCl(pas6.)

Munak

Puc. 59. BonopoaHble MBIIBHBIE ny3bIpyu
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(o o6eMy HE GoJIblie YeTBEPTH YaiHON JIOMKKH), KJIaJeM Ha KOH(ODKY ra-
30BOM IJTUTH ¥ 3a°KATaeM ras.

Kak TOBKO IJIACTHHKA XOpOIlo Harpeercs, HAUHETCH pasJioKeHue Imep-
MaHraHaTa KaJjnus KMnO, no MaHraHaTa Kannsa KZMnO 4 1 AMOKCHIA Map-
raana MnO, ¢ OJHOBPEMEHHBIM BRII€JIEHIEM raso00pasHoOro KUcaIopoaa 0,.

YroGer y6eAUTHCA, UTO B PE3YIbTATE peakIyy AeACTBATENBHO BBLIEJA-
erTcsi KUCIAOPOA, K KyuKe KPHCTAJIOB Ha [UIaCTHHKE Hajo MOJHECTH eJle€
TII€IOUYIO AePEBAHHYIO [ATOUKY — AyuuHKY. BOIHIH KpHMCTAJLIOB [epMaH-
raHaTa KaJus OHa JOJXKHA ADKO pasropeThbCA: KUCJI0pOJ O1€Hb XOPpOIIO TOA-
LepKUBaeT ropeHue.

MugyT yepes nATb—AecATh TocJie Hauaja OILITa HA/l0 BRIKJIIOIHTE ras u
[OMAATHCH, IOKA HAll TUrEJDb OCTRIHET. 3aTEM OCTODOKHO, C [IOMOLIBIO JIKC-
Ta GymMary uin IaTOUKOM CIeIyeT CChIIaTh OCTATOK OT IpOKAJIMBAHUA B CTA-
KaH, KyJa sapaHee HAIUBAIOT BOAY. PacTBOp OKa)XeTcs 3eJIeHbIM U3-38 npH-
cyTCTBUA MaHTaHATa KaJlnA K,MnO,, B KOTODBIi MpeBpaTHICH [MepMaHTaHaT
rganusa KMnO,, 1 MyTHBIM OT gacTHYEK HEPACTBOPHMOTO AMOKCHAA MapraH-
na MnO,. A Bellb pacTBOP HUCXOJHOTO BelllecTBa (MapraHIOBKH) 6mLJ OBI pO-

30B0-(p1OIETOBBIM!

PYRN Kpacusbie reo3au

Ecii B TOMe €CTh MEJHBIHA KyIopoc (ero mpoAaIoT B X03AHCTBEHHREIX Ma-
ragMHAX ¥ HA PBIHKaX, TOPrylomuX CTPOHMTEILHRIMU MaTepHasaMi HIH pe-
AKTHBAMH JJIf CAA0BOAOB H OTOPOAHUKOB), MBI CMOXeEM 3ampOCTO «IIpEBpa-
THTb» KeJe3HbIE TBO3AU B MEJHbIE. IIns aToro norpebyeTcs Ipex/ie BCETO
TIATebHO OYUCTUTD TBO3AN WM ApYTHE XKeJle3Hble IPeIMETHL, KOTOpBIe MBI
XOTHM IOABEPTHYTH «UyAECHOMY [IpeBpAIeHUI0», OT p’KABYMHBL, & TOTOM
06e3KUpUTh — T. €. XOPOIIEeHbKO BBIMBITH B ropdAveil Boae CO CTHPAaIbHEIM
[OpPOIIKOM HJH CDEACTBOM i MBIThA MOCYABl, & HAIMOCHEeN0K MPOTEPETh
BaTKOI, CMOUYEHHOH CIIUPTOM, 6eH3MHOM MU AleTOHOM.

[puroroBus 5% b1l TONy00# PACTBOD MEAHOTO Kymopoca, Horpy3uM B
Hero XeJe3Hble IPEAMETHI TaK, 4TOGLI OHY IOJHOCTHIO OBLIM MOKDBITEL HKUI-
KOCTBIO. IIpH 9TOM MOXKHO JaXe IpON3HEeCTH Kkaxue-HUOyIb BoJIIeOHbIE 3a-
xauHapua Tuna: «IIpeBpaTUCh, cepoe KeJie3o, B KpacHyio Melbl»

Vske uepes 30-—40 MIHYT MOXKHO BBIHYTD JKeJIe3Hble IpeMeThl 3 pac-
TBOpa U y6eauThCH, UTO HA UX [OBEPXHOCTH MOABUJICA caoit po30BO-KPACHO-
£O MeIHOTO TIOKDHITHSA, & PACTBOP Kymopoca nproGpes BMECTO rony6oii sene-
HoBaTyI0 OKpacky. IlpuiuHa 3TOro «4yga» — B OKUCIHATEIBHO-BOCCTAHOBH-
renbHOM Ipolecce, HHave ropopa — B peaxIy 3aMelleHns MeH JKEJIe30M.
KcraTu ckKasaTh, IXHMHAKH — [Ipe/lieCTBEHHUKH COBpEeMEHHBIX XHMHKOB
Bcepbe3 CUMTANH, UTO IPH TaKoll peaKIMH Melb 3aHOBO «poaaeTca» U3

pacrsopal
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ITPUJIOXEHUA
Ilpusoxcenue 1

. . Mengeneena

I'Iepno;mqecuaa CHCTeMa XUMHYECKHX 3/IeMeHTOB

VB
rpynna

Vb
rpynna

Vi
rpynna

Be 4
9,01
Bepunnuii

Cumson

HaaBanue

Vil VIIiE,
rpynna

VIIIG,
rpyrna

rpynna

-——————

18
10 || 11 || 12 13 |1V4A 1? 3.? M VHA
A na
ViliB; rm‘{gna rp"yﬁn a rp|ynna rpynna rpynna rpynnia rpynna rpyn
rpynna : :

{mi 22
47,88
Tutan

v 23
50,94

Banaguit

Mopsakoebid Homep

OTtHocHTenbHas
aToMHas Macca

Cr 24
51,996
Xpom

Mn 25
54,94
Mapraney

Fe 26
55,85
Kenéao

Co 27
58,93
Kobaner

Zr 40
91,22
Umpxoruii

Nb #4
92,91
Huobwii

Mo 42
95,04
Monu6aen

Tc 4#3(|Ru 4
9791 101,07
TexHeumi Pyreimii

Rh 45
102,91
Popwit

|{Hf 72

TadHmi

178,49

Ta 73
180,95
TaHTan

W 74
183,85
Bonbdpam

Re 75/{0s 7l(Ir 77
186,21 190,2 192,22
Penwin Ocwmni WUpngaui

*  JlaHTaHoMaw!

* % AKTUHOUARHI
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Db 105

262,11

| | Dybumia

Sg 106
263,12
Cuboprai

Bh 107||Hs 108][mt 109
264,12 267,13 268,14
Bopuit Xaccui MeittHepuii

b1)isSm 62

[ 244,08

Henmynwi *

TTpunoxcenue 1

407 Sn 50
118,71
Onoeo

Sb 51
121,75
CypuMa

Pb

2
CanneL

82 83 ' )
07,2 208,98 208 98| Bk ,
Bucmyt MonoHnA R

114 O

(269) MeTtanne  AMdoTepHue HeMeTannu
aneMeHTsl

ol| e

Hpunoxcenue 1

2 Lr 103
260.11
nwneﬂmﬂ
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Ilpuroxcenue 2

JlaTa ¥ IPUOPUTET OTKPHITUA XUMHUUECKUX 3JeMEeHTOB

AKTUHUH
Cepebpo
AnroMUHUH
AmMepunuii
Apron
MeuIsax
Acrar
3o0TO
Bop

Bapuii
Bepunnuii
Bopuii
Bucmyr
Bepkauii
Bpom
Vraepon
Kansmuii
Kagmui
epuit

Kanudopuuit
Xnop

Kropwuit
Kobanst
Xpom

Ileanii

Menn
Hyb6rmit

Jducnposuit
Apbnit

DU HIITeHHU
Esponwuit
Prop
HKeneao
®epmuit
®pannuit
Tannui
Tagonuuui

Tepmannit

1899

1825
1944
1894

1940

1808
1774
1798
1981

1949
1826

1808
1817
1903

1950
1774
1944
1735
1797
1860

1970

1886
1843
1952
1901
1771

1953
1939
1875
1886
1886

ARBTODEI
OTKPBITHSH

A. JebnepH (PpaHIiUsA)

X. 9pcren (Janusa)
T'. Cubopr, A. I'uopco u ap. (CIITA)
J. Paneii, V. Pamaait (Auraus)

3. Cerpe, 1. Kopcon, K. Makenau (CIITA)

JI. Teir-JIroccax, JI. Tenap (Ppannms)
K. Illeene (IlBewust)

JI. Boknen (PpaHius)

I1. Apm6pyctep u ap. (PPT)

T'. Cubopr, A. T'uopco u ap. (CIITA)
A. Banap (®panmnus)

T'. OaBu (AurnusA)

@. Htpomeiiep (I'epmarus)

H. Bepuenuyc, B. Xucunrep (I11Benusn);
M. Knanpor (lepmaHus)

T'. Cubopr, A. T'uopco u ap. (CIITA)

K. IlTeene (I1Benyus)

T'. Cubopr, A. T'uopco n ap. (CIITA)

T'. Bpasar (IBenus)

JI. Boknen (®panmus)

P. Bynaen, I'. Kupxrod (FepManus)

T'. H. ®népos, U. 3Bapa u ap. (CCCP); A. Tu-
opco u ap. (CIIIA)

I1. JTexox ae Byabonpau (®panius)

K. Mocauaep (IlIserns)

T'. Cubopr, A. Tuopco u ap. (CIITA)

3. Nemapce (Ppannusd)

K. IlTeene (Il1erius)

I'. Cubopr, A. T'uopco u ap. (CIITA)
M. ITepe (Ppannms)

I1. JTexok ne Bya6opapasn (Ppannus)
I1. Jlexok ge ByaGonpan (®pannus)
K. Bunknep (Fepmanus)

Hpunoxcenue 2

H Bonopon
He | lennii
Hf | Faduui
Hg | PryTs

Ho TonpMuit
Hs Xaccuit

I Hon
In | Auaui
Ir | WApuanit
K Kannit
Kr | Kpunrox
La JlanTaH
Li JIuTmit
Lr Jloypencuit

Lu JlroTenuit

Md | MernzeneBuii
Mg | Marmui

Mn | MapraHei
Mo | Moaubaen
Mt | MeitTHepuil

N Aaor
Na | Harpui
Nb Huobui
Nd Heonum
Ne Heon

Ni Huxkens

No Hobenuit

Np Henuryuuii
0 Kucnopoh

Os QOcMuit
P dDocdop
Pa | Ilporaxkrunui

Pb Caunely
Pd | Iannagmii
Pm | IIlpomeruit

Po ITomouuit

Tpusoxcenue 2

ITpodonxcernue mabauybl

]

ABTOpEL
OTKPHITHA

T. Kapenpmm (AHIIAA)

7K. Mancen (Opannusa); H. Jloksep,
9. dpankaany (AHrIUA)

II. Kocrep, I. XeBemu (Janns)

I1. Knese (IIIBenns)
I. H. ®aépos, . 3sapa u Ap. (CCCP);
I1. ApmOpycTep 4 AP. (®PI)
B. Kyprya (®paruus)
@®. Peiix, . PuxTep (TepMaHUsa)

C. TenHaHT (AHCIUA)

I'. JaBu (AHIIASA)

V. Pamsaii, M. Tpasepc (AHTIHA)

K. Mocanpep (1lIsenus)

A. Apdsencon (IlIsenns)

T. H. ®aépos u ap. (CCCP) A. T'uopco 4 Ap.
(CIITA)

K. Vp6en (Ppannus); K. Ayap ¢ou Beasc-
6ax (ABcTpusa)

I'. Cubopr, A. T'uopco u Ap. (CIITA)

T. Is8u (AHIJINA)

10. I'an (1IIBenus)

K. ITeene (IIIBenus)

I1. ApMOpycTep 4 AD. (®PT)

II. Pesepdopa (AHraus)

T. IsBu (AHDINSA)

Y. XartuerT (AHTIHAA)

K. Aysp ¢on Beancbax (AgcTpna)

V. Pamaait, M. Tpasepc (AHrIN)

A. Kponcrear (IlTBenus)

I. H. ®népos u ap. (CCCP)

9. Maxmuntan, d. Jii61coH (CIIIA)

K. eene (ITBenus); Joc. IIpucTan (Anr-
ns)

C. TeunaHnT (AHrINA)

X. Bpannr (Tepmanus)

®. Copnnu, 1. KpaHcToH (Arraua); O. laH,
JI. Mefitaep (FepMaHusA)

V. BoaractoH (AHrIms)

JIox. MapuHCKH, JI. Tneugenun, Y. Kopuern

(CIIIA)

d/[. Crronosckas-Kropu, IT. Kopa (®pannns)
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IIpodonxicernue mabaruyb. Orconuanue madauybi
. Astopm
| OTKPRITHS
Pr | Ilpaseopum 1885 K. Aysp don Beascbax (ABCTpHS) ] 110 W% 1988 0. 11. Oranecas u ap. (CCCP); II. Apm6pyc-
Pt | IlnaTmaa * — : Tep u ap. (PPT)
Pu | Ilayronmit 1941 TI'. Cubopr, 9. Maxkmunas u ap. (CIIIA) 4 111 Tk 1?336— I1. Apm6pycrep u ap. (PPT)
Ra | Pagmit 1898 M. Ckunopockaa-Kiopu, II. Kopn (Ppan- 3
M ° nusa) : P pr (PP 112 % 1994 — II. Apm6pyctep ¥ Ap. (PPT)
Rb | Py6uanii 1861 P. Bynsen, I'. Kupxrod (Fepmanus) $ 1996
Re | Pennit 1825— | B. Hognaxk, U. Takke (I'epmanus) 114 *% 1998 0. 1. Oranecan u Ap. (Poccus)
1828
Rf | Pesepdoppnii 1968— | I". H. ®dnépos, U. 3sapa u np. (CCCP); !
1969 A. I'mopco n ap. (CIIIA) % 9;eMeRT B cBOGOIHOM BHJE, €ro CIIJIABLI HIN COEANHEHHA M3BECTHEI C [PEBHHAX Bpe-
Rh | Poamit 1804 V. Boanacron (AHrnmns) MeH I ¢ omoxu CpefHeBeKOBBA.
Rn | Pajon 1900 @. lopx (T'epmanns) i *% [[pUHATO PellleHUEe He IPUCBAMBATH NIEMEHTY HMKAKOTO HA3BAHHA, OTPAHMIHE-
Ru | Pyrenuii 1844 K. K. Knayc (Poccus) IIIMCH TOTBKO €r0 HOMEPOM.
S Cepa * — A
Sb | Cypsma * — :
Sc Cramanii 1879 JI. HunbcoH (IlIBenns)
Se Cenen 1817 H. Bepuennyc (Illpemnsn)
Sg | Cuboprui 1974 T'. Cu6opr, A. I'mopco u ap. (CIITA)
Si Kpemuanit 1823 H. Bepuennye (IllBemusn)
Sm | Camapui 1879 I1. Jlekok ge ByaGoapau (Pparuus)
Sn | OusoBo * —
Sr CrporUnit 1787 A. Kpodopg n V. Kpykutenk (Arransa)
Ta | Tamran 1802 A. 9xebepr (IlIBerusn)
Tbh | Tepbwuii 1843 K. Mocauaep (IIIsenns)
Te Texmermit 1937 3. Cerpe, K. Ileppuep (Mranmsa)
Te Tennyp 1782 d. Mwanep dor Peiixermreitn
(Beunrpmns)
Th | Topwuit 1828 H. Bepuennyc (IlIsemns)
Ti Turan 1795— | M. Knanpor (l'epmanuns)
1797
Tl Tannni 1861 V. Kpykc (AHrausa) §
Tm | Tynmui# 1879 I1. Knese (IIIBerus)
U Vpan 1789 M. Knanpor (l'epmanns)
\% Banapgmii 1830 H. T. Cedcrpém (IlIBemns)
W | Bonedpam 1781 K. Illeene (IlIenms)
Xe | Kcenon 1898 V. Pamgait, M. Tpasepc (Aarnua) !
Y WUrrpnit 1794 10. TFagonnn (Puaaaaansd)
Yb | Arrepbuit 1878 1I. Maprasak (IlIBefnapusa)
Zn | LImak * —
Zr IMupxoruit 1789 M. Knanpor (I'epmanus)
410 Ipuroxcenue 2
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Knueu, pexomendyemoie daa umenus

AJIeKCHHCHHH B. II. 3aHHMaIeJlebIe OIIBITHI II0 XHMHH Iﬂ.. II OCBEII e (]
p C m HH ’

AJIHRGepOBa JI. IO- BaHHIWaIe.HBHaH XHUMHA. IMI. - p . -

Boabmas aerckas sanukaonegua: Xumua / Coer. K. JIomue, M.: PAT, 2000
Joxya M. Ucropna xumun/Ilep. ¢ uran. M.: Mup, 1966.

Jeencon H. A. 3aaumaTtenbHaa xumusa, 8—11
. 8—11 kaacce: B 2 4. M.:
(Xouy Bce 3HaTD.) B 4. M.: Jipoca, 1996.

JIMJI H P. A. pa m . .o -
p

JIngunu P. A., Moaxouko B. A., Aaapeena JI. JI. XumMuueckHe cRONCTEBA HeOpra-
HHYEeCKHUX BellecTr: Yuel. mocobue. M.: Xumua, 1996.

Maasmmkura B. 3a ] .
y4eBHHUK.) HuMarenpHas xumus. CII6.: Tpuron, 1998. (Heckyumsiit

Ouasrun Q. Ousite! Ge3 B3priBoB. M.: Xumusa, 1993.

Oawrun O. Yyneca uHa BoIGOp: 7
. p: 3abaBHasa xuMu4d aaa geteit. M.: leTck -
Typa, 1997. (3Hait 1 ymeil.) 8 A sumeps

I%{T(.mun B. O., Anuk6epona JI. FO. Kuura o XMMHM JJ1g JOMAaIlTHEro YTeHHS.
.. Xumna, 1995. (Hayuno-nmonyasapHaa 6u6auoTeka MKOILHHKA. )

SHIMKJIONeAUUYECK NI clIoBa
pe oHOrO Xxumuka,/Ilog pex. 1. H. T :
ITeparoruka-IIpecc, 1999. P A pdorona. M.

OHIMKJIONEeANA XUMHUecKUX anemeHToB/Iloa pea. A. M. Cmonerosckoro. M.:
Opoda, 2000. (HIkonpHaA SHITUKIONEAHA. ) S
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Knueu, pexomendyemesie dna umenusn

T et

HUmennoi ykazameanb

Asoraapo, Ameneo — 14.38

Arpurona, Teoprayc — 3.10, 10.22
Ann6epr, Bemmkmit (AnsGepT QoH
Bonwmrear) — 13.2

Axasraporto, Burropno — 8.7, 1 3.19
Anpxemn, Aamxeno — 1 3.30
Appenuyc, CBanTe ABTycT — 14.17
Apdzencon, IOxan — 4.28

Barpatnon, Ilerp PoMaHOBHY — 14.20
Baaapog, Anexcauap Msaunosuy — 9.11
Baiiep, Anoard o — 19.3

Banap, AuTyaH — 12.25

Beprman, Topubeps Yiad — 10.24
Bepurcen, Asryctr — 13.40

Beptao, Ibep Jxen MapcereHn — 3.23,
9.3,9.37

Bepromre, Knox JIyn — 5.3,12.15,14.8
Bepueauye, Ménc fxo6 — 3.29, 12.8,
12.31,14.9, 22.8

Beccemep, T'enpu — 14.36

Bérrrep, Pynonsd — 18.1

Bexep, Horauua — 9.35

Bonenmrreiitn, Maxe — 1.38

Boiurs, Pobepr — 1.21, 14.21, 15.11,
19.7

BomagenTypa ([IxoBannn ®uaaxua) —
134

Bpaupar, Teopr — 2.25, 14.32, 18.3
Bpear, Onnyc — 22.2

Bpéncren, Woxaunec Huwxonayc —
14.22

Bynsen, Po6ept BuisreasM — 8.9,11.2,
14.26, 14.35, 14.50

Bytaepos, AJleKCaHIP MuxannoBud —
2.31,14.7,1441,152,17.7

BioxHaep, dayapa — 14.50

HmenHou ykasamens

Baxkernponep, ['enpux — 19.10
Bacuuii, BanentuH — 1.7

Bénep, Pprapnx — 4.18, 8.28, 122,
13.35, 14.6, 14.35,17.1

Bepnep, Anbdpen (1866—1919) —
14.25

Burixe6, Uorana XpucTHAH — 1.9
Buiasamcon, Anexcauap — 13.1 6
Bucnuueanyc, Morans — I 3.21
Boxen, Jlyn Huxona — 4.11, 4.30
Bynxays, Jxetime — 9.15

Byuasd, [lurep — 14.51

Biopu, [Ilapne Afonsd — 1 448

T'aGep, ®pun — 14.33

Tan, Oxau — 11.19

Teii-Jroccak, Mosed Jyn — 2.9, 3.21,
6.5,12.1,12.25, 12.26, 14.45, 20.8
Ceanmont, I8 Banrucr san — 3.27
Tenxens, Morann ®puapux — 11.8
Tepmann, HWocnd Pyromedopud —
11.20

Tecc, Nepman Banorny — 7.19, 144
I'nay6ep, Horamn Pypoasd — 1.14,
6.24,13.6, 14.15,14.18

I'meaun, Jleonomsn — 6.21, 12.29
Coxpaumunar, Faunc — 18.8

To¢man, Asryct Buiabreabsm — 14.44
HNansron, JoH — 14.10

Jlé6epeitnep, Horaun Boaedgrair —
10.3,11.26,14.3,16.7

Nipe66ea, Kopaennyc — 9.14
Npexcens, OMuiab — 14.49

Nsen, Tembpn — 4.1, 9.15, 9.18, 9.24,
9.39, 14.27, 16 4

Iroamens ne Momco, Aupu Jlyn — 13.7
Irononr, IIrep Jlym — 13.21

Iropan, Han — 8.22

3urmonau, Puxapx — 19.6

3nann, Hukomnait Hukonaesny — 14.44
Ka6aykos, ipan AnexkceeBHY — 9.28
Kasemmwum, Tenpu — 9.17, 12.10, 12.30,
14.39

Kammepep, Aa — 7.5

Kapo, Tenpux — 7.28, 13.33

Kexyne, Dpugpux Arrycr — 14.43
Kupxrod, ['yerag — 11.2, 14.26
Knanpot, Maprun — 3.26, 4.17, 4.20
Kaaye, Kapa Kapaosny — 14.34
Koas6e, T'epman — 18.9

Konn, lepman — 22.2

Kpoucrenr, Axcens — 2.20
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Kpyke, Yuapam — 11.12

Kypunyc, Teonop — 2.7, 5.29

Kropu, Ilvep — 14.11

JlaByasne, Auryau Jlopas — 9.1, 12.10,
12.30, 14.23, 14.29

Jaiityr, Tomac — 22.9

Jamnaauyc, Bunsrensm — 7.3
Jangonst, T'an Neupux — 19.9

Jle6o, ITone — 4.19, 8.22

Jesur, Kapn — 12.25

Jlemepn, Hukosna — 14.46, 18.2
Jubasuii, Augpeac — 5.20, 11.30, 13.2,
2210

Jubux, Kcrye — 4.9, 5.39, 6.13, 8.9,
12,29, 14.5, 1448, 16.3

JIuseranr, Padasnp — 21.10

Jlosuu, Tosuit Eroposuu — 1.15, 14.13
JlomonocoB, Muxaun BacuibeBMu —
54,92,11.13,12.30,14.1,21.4
Joccen, Bunbrensm — 2.14, 7.25
Joypu, Tomac Maptun — 14.22

JIlamu, Knoxa Orroct — 11.12

Marnye, 'enpux I'yeras — 13.38, 20.10
Makep, IIrep — 13.27

Maprrpad, Apapeac Curumsmyus —
14.47,15.2

Mapren, [Ibep — 14.36

Mapym, Mapruu saun — 9.8

Mapm, Toxefime — 9.19, 12,16
Mengeneer, Amutpuit HpanoBuu —
10.12,10.15,10.16, 14.2, 14.12, 14.40
Muuepaux, 3itasxapy — 1.3

Mona, Jlrogsur — 6.32

Mop, Kapa — 13.29

Myaccan, Aupu — 5.40, 14.37
Mycun-IIymkun, Anonmoc AmoJmioco-
BUY — 6.14

Mioanep, Pepenit — 10.24

Hepner, Banbrep ®puapux l'epman —
7.17,14.24

Hoagax, Bansrep — 11.20

Helonenae, Joxon Anexcaugep Peiina
— 102, 10.21

OctBanba, Bunsrensm @pujipux —
14.14
Ilapaneabe, ®uaunn Aypea Teodppact-
Bombact — 4.3, 4.29, 14.52, 21.1
Ieauro, Ixen Measusop — 11.31,21.8
Ieays, Teobuas — 17.7
ITepe, Maprepur — 10.17
IInanramyp, ®uaunn — 13.9
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IInanre, Tacron — 16.5

puctau, Moxozed — 9.1, 9.42, 943,
12.10, 12.20, 14.30

IIpycr, Hozed JIyu — 4.15, 8.15
Pam3zait, Yunesm — 10.15

Payasn, ®pancya — 5.5

Pamrur, ®puapux — 13.12

Peszepdopn, Hdawuens — 9.17, 12.10,
14.31

Penno, Aupu — 18.9

Pynre, ®puaané Pepaunauy — 14.44
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