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Bemecrra

IIpeaver xumum.
§sl1 gy

Boi HaumMHaeTe 3HAKOMMTHLCA ¢ HOBBIM YYeOHBIM IpeIMeTOM —
XHMHUeH.

A 4aro maydaer xumMua?

Xumus — 3mo Hayka o éewecmeax, ux ceoicmeax u npe-
6PAULEHURX.

Yro ke DIPHHATO HA3LIBATL BelllecTBoM? IlonmpoGyiiTe caMm oT-
BeTUTDH Ha aToT Bonpoc. Ilogymaiite, dro o6uiero Mexay npejMeTa-
MU — OGUSHYECKHMU TejJaMHM, u300pasKeHHBIMEM Ha PHCYHKe 1.
BepHo, BCe OHM CAeaHH U3 cTeKIa. BoT crekiio u ABAsieTcA Belre-
CTBOM.

Beugecmeo — amo mo, u3 wezo cocmoam gusuviecKue mena.

Kax BaM M3BeCcTHO M3 Kypca GU3MKH, MHOI'HE BeIeCTBa COCTOAT
U3 MOJIEKYJI, & MOJIEKYJAbl — M3 ATOMOB, ATOMBI TaK MaJsl, 9TO Ha
OCTPHE UIJIBL HX MOXKET IOMECTHTHCA MHOIMe MuAANaps. TeM He
MeHee paszaudaroT Beero 109 BugoB aToMoOB.

Onpedenennviii 6ud AMOMOE HA3BLEAIOM XUMULECKUM INe-
Menmom.

M3 oTAeABHBIX M30IMPOBAHHBIX ATOMOB COCTOAT TAKME BEILECT-
Ba, KaK HEeOH, aproH, KPUNTOH, reauil. IIx emje HaseiBaroT 61aro-

Puc. 1. IIpedmemot (Qusuyeckue meaa), Uszomosnenmbie us 001020 u mozo
e sewecmea (cmexaa)




POZHBIMH MM MHEPTHBIMM rasaMmu, IIOTOMY YTO MX ATOMBI IIOYTH
He COeIMHSAIOTCH JPYT C ZPYIOM M C aTOMaMM JPYIHX XMMHUYECKIX
aneMenToB. COBCEM Apyroe Zei0 — aTOMbI BOZOpOga. OHM MOryT
Cyu1lecTBOBaTh MOOZKMHOYKE, Kak Ha Conmne, KOTOpoe GOmee UeM
HAIOIOBHHY COCTOMT M3 OTAeNbHBIX BOZOPOIHBIX aTroMOB. Moryr
COeAMHATHCH B MOJIEKY/IBI IO ABa aTOMa, 00pasys caMbiil JerKmit
ra3, KOTOPHIH, KaK M 3/eMeHT, Ha3bIBAIOT BOZOPOXOM. ATOME! BO-
AOpOZa MOTYT TAKKe COENMHATHCA C ATOMAMM APYIMX XHMUYe-
CKMX a71eMenTOB. HampuMep, gsa aTroMa BOZOPOZa, COERMHAACH C
OZHAM aTOMOM KMCAOPOza, O0GpasyioT XOpOIIO M3BeCTHOe BelrecT-
BO — BOZY (pHc. 2).

AHAJIOrMYHO, NOHATHE XUMMYeCKMH 9JEeMEeHT KUCIOPOD 00b-
eUHAeT U30NPOBAHHbIe ATOMEI KHCAOPOa, KUCIOPOL — IpPOCTOe
BeIeCTBO, MOJEKYJIbl KOTOPOr0 COCTOAT M3 ABYX KHMCROPOXHBIX
aTOMOB, ¥ aTrOMBl KHCJIOPOZA, BXOAAIINE B COCTAB CHOMKHBIX Be-
meers. Tak, B COCTaB MOMIEKy/ YIJIEKMCIOrO rasa BXOAAT aTOMBI
KHCIOPOAA M YIIEPOZa, B COCTAB MOJIEKYJ caxapa — aTOMBH yIje-
poza, BOZOPOZA B KHUCI0POIa.

Bewecmsa, komopsie 06paszosans. amomamy 0dnozo
XUMUNLECKO20 INleMeHMma, HA3bIEAIOMCR LPOCMBLMIUL.

Melb, AnOMUHLIL

’ 9mo 8000pod, Kuciopod, 6aazopodrbie zaswl, Heneso,
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Puc. 2. PopmbL cyusecmeosanua xumuseckozo aiemenma sodopoda:
a — amombt 8000poda; 6 — monexynrv. 60dopoda; 6 — amomvt 6030poda
8 mosexyrax eodvt

Bewecmsa, komopbie 06pPI306XHbL AMOMAIMU PAIHBLY
XUMULECKUX INeMEHMO6, HA3BLEAIOMCA CLOHCHBLMU.

Croxcnble 6ewyecmen HaA3bL6AIOM MAKIHCE
XUMULECKUMU COeOUHECHURMU.
Imo eoda, yerexucaviil zas, caxap.

CnepoBaTefibHO, XUMHUYECKHII 371eMeHT MOXKeT CyLIecTBOBAaTh B
Tpex GopMax: c6o600KbIe AMOMbL, NPOCMbLE 6EU,ECTNEA T CAONCHbLE
gewecmea (cM. puc. 2). [Horarue xumuueckuil snemenm Gomee
IIHPOKOe, M er0 He HYXXHO IyTaTh ¢ IIOHATHEM NPOCIMoe 6eu,ecmeo,
0COOEHRO eC/IM Ha3BaHMA MX coBmagator. Hampumep, Korga ropo-
PAT O TOM, YTO B COCTAB KHCJIOT BXOJUT BOZOPOX, TO MMEIOT B BUZY
XMMMNYeCKHIA 97IeMEeHT, & KOrja rosopAT O TOM, YTO BOZOPOX —
3KOJOTMYeCKH YMCTHIH BHJ TOIJINBA, TO MMEIOT B BUAY IIPOCTOE Be-
111eCTBO.

Pasnuugble BenjecTsa OTIMYAIOTCSA APYT OT ApYyra cBOMMM CBO-
crBamu. Tak, BOZOPOA — 9TO ras, OYeHb Jerkuil, 6es nsera, samna-
xa, BKyca, uMeeT miorrocTs 0,00009 r/cM3, KUOuT nmpx TeMmepa-
Type —253 °C, a naasuTca npu TeMoeparype —259 °C u . 5. 9tH
CBOHMCTBA BenleCcTBa HABBIBAIOTCH QUIULECKUMIL.

Onucars GU3UYECKHe CBOMCTBA BelIeCTBA MOYKHO, BOCIOIB30-
BaBIIUCH CAEAYIOUIMM IIJIaHOM:

1. B XaKOM arperaTHOM COCTOSSHMHM — I'a3000pPa3HOM, JKHIKOM
WMAM TBEPAOM — HaXOXMTCH BElIeCTBO IPH JAHHBIX YCIOBHAX?

2. Kaxoro nsera semectso? Meer a1 0O G1eck?

3. ViMeeT /1M BemieCTBO 3amax?

4. KakoBa TBepaOCTh BElIEeCTBA IO OTHOCHTEJIbHON LIKase TBep-
pocru? (CM. cnpaBOYHKKH.)

5. Hpoasisier 1M BemeCTBO IJIACTHYHOCTb, XPYIKOCTh, 371aC-
THYHOCTH?

6. PacTBOpsaeTcs M BeuecTBO B Boge?

7. KakoBa TeMIeparypa IJaBieHHA M TeMIeparypa KHIeHHA
semecrBa? (CM. CIpaBOUHMKH.)

8. Kaxosa mioraocrs Bemecrsa? (CM. CIIPaBOYHMKH.)

9. O61ajaeT AM BEIECTBO TEIJIO- M 3JeKTPOHPOBOIHOCTHIO?
(CM. cOpaBOUHMKH.)

. Ceéolicmeéa éeujecme — 3IMo nNPu3raKu,
no KOMOPbLLM 0OHU Geulecmea OMAULAIOMCH
om dpyaux.




3HaA CBOMCTBA BEIECTB, YEJOBEK MOKET HCII0JAb30BATh UX C
GoJb1Iol TONB30H AMa ceba. HanpuMep, paccMoTpUM BCeM H3BECT-
HOe BelIeCTBO allOMAHHUMA,

Bnarogapsa derkocTd M NPOYHOCTH ANIOMHHHH W ero CILIABBI
NPUMEHAIOTCA B CAMOJETO- ¥ PAKEeTOCTPOSHIY, HEJapoM aTIOMUHMH
Ha3BIBAIOT «KPBLAATHIM METAIOM>» .

JlerkocTh 1 XOPOIIYIO 3JE€KTPONPOBOAHOCTD ATIOMHHUA HCIIONb-
3YIOT NPHA H3roTOBREHUU 3JEKTPUYECKHUX MPOBOJAOE JJAA JAUHHUK
anekTponepexau (JISIT).

TennompoBOJZHOCTs U HEAZOBUTOCTH BAXKHBI IIPH U3TOTOBAEHUHU
ANIOMUHHEBOH IIOCYABI.

HeAZoBUTOCTE ¥ IJIACTHYHOCTH IO3BOJIAIOT INKPOKO IIPHMe-
HATH TOHEeHbKHE JUCTHl aTIOMHHENA — (POJBry — B KavecTBe yia-
KOBOYHOr0 MaTepuasa AAd HMIOKOJAJHBIX IJIATOK, Yasd, Maprapu-
Ha, MOJIOKA, COKOB U JPYIruX OPOJYKTOB.

ATIOMHHUA CHOCOGEH rOpeTh OCAENHUTENLHBIM ILIaMeHeM, II0-
3TOMY €TI0 HCIIOJIL3YIOT IPU NPOoBeJeHUN KPacouHKX (eilepRepKroB
¥ U3roToBJeHHM GeHTraJbcKuX orHell (BcmoMuuTe pacckas H. Ho-
coBa «Benranbckue oram»). Ilpu ropeHun aliOMUHHN IpeBpaina-
eTCA B JPYroe BeIeCTBO — OKCHUJ aIOMUAHMIA.

h 1. ITpeamer xumuu. 2. BemecTsa mnpocrTeie M CI0XKHBIE.
3. CpoiictBa BemiecTB. 4. XuMuyeckuit ameMenT u GOPMEL
ero CyIecTBOBaHHS: CBOGOAHBIE aTOMBI, npocme BelecTea
H coequHEeHUs.

1 I Punreo (rpeu.) o3HAUAET «IIOGMIIO», PoGoc — «Boroch». JlaiiTe
| OObACHeHME COBDEMEHHBIX TEDMHHOB «XeMODHMIHA» M «Xe-
MO(O6HA», OTPAMKAIOIIMX PE3KO IPOTHUBOIONOMKHOE OTHOIIEHE
rpynn gofe#t Kk xumMun. Kto u3 Hux npas? OGocHy#Te CBOIO
TOYKY 3PEHUA.
2 i Ob6s3aTenbHbIA aTPUOYT GECKOHEUHOr0 MHOMKECTBA IITHOHCKHUX
. ¥ OPOUMX JAeTeKTHBHBIX NIPOM3BEJEHWNA — IMAHUCTHI Ka-
™' juii, TOuHee, MMAHUJ KaJud, KOTOPBIA 06afaeT CBOICTBOM
TIapaMu30BbIBATH HEPBHYIO CHCTEMY, IPUBO/SA TEM CAMBIM 3KepT-
BY K MI'HOBEHHO# cMepTH. IIpuBeAuTe NPUMEPH! CBOHCTB ApY-
ruX XHMHYECKHX BeIecTB, KOTOPHE UCIIOAB3YIOTCA B JIATE-
PaTYPHBIX IIPOU3BEAEHUAX.
W3 npuBefeHHOro NepeyHsi BHIMUIIUTE OTAEIbHO HABBAHMSA
BeIecTB M Ha3BaHUA Tex: Melb, MOHETA, CTEKJIO, CTAKaH, Ba-
8a, KepaMHKa, IIPOBOJOKA, aTIOMAHMI. BocnoabayiiTecs noa-
CKa3KOM: K HA3BaHMIO TeNa — CYIECTBUTENHLHOMY — MOMKHO
nojo6paTh OTHOCHTEIBHOE NPHJIAratesbHoe, 00pa3oBaHHOE
OT HA3BAaHUSA BelecTBa, HAIPUMEp: JKeJe30 W rBo3jb — rKe-
JeBHBIN IBOBIE.

TN

BhInuuinTe, KaKKe KaueCTBeHHbIe IIPUjlaraTebHbie — JIETKUH,
KpPYTJIBIA, AMUHHBIN, TAMKENbIH, TBepllbIH, nmaxy4ui, pacTBo-
PHMBrii, YBECHCTBIH, BOTHYTBIA, MAKUH, KUAKHIL, ITPO3pat-
HBIA — MOTYT GBITH OTHECEHBI:

a) K BemecTBaM; 6) K TeraM; B) K TesaM ¥ BellleCTBaM.
IIpuBeguTe HX MPUMEDDI.

Vkaxure, rae 0 KHCJIOPOLE TOBOPHTCA KakK 06 alIeMeHTe,

arge — Kak O IPOCTOM BelecTBe:

— KHCIOPOJ MAJIO PacTBOPMM B BOZe 10 o6beMy;

— MOJIEKYJIBI BOJIBI COCTOAT M3 JBYX aTOMOB BOAOPOAA U OX-
HOTO aToMa KHC/A0poJa;

— BBO3AYXe copepskurca 21% rucmoposa;

— KHCJIOPOXK BXOAUT B COCTAB YIJIEKUCIIOTO rasa aTMocdepsl.

IIpepanieHusi BeMEeCcTB.
PoJib XHMHH B HallleH SKH3HH

Hp

HasneM B Ipo6HpKY 2 M/ PACTBOPA COJNAHON KHUCAOTEI ¥ OHyC-
THM B Hee HeGoAbIIOH KycoueK MpaMopa. PacTBop cpasy «3aKuna-
eT» (B HEM TIOABAAIOTCA NY3bIPHKH rasa), a Kycouex MpaMopa Io-
CTeneHHO YMeHBINAeTCs W, HAKOHeI, COBCEM DacTBOPUTCA. IIpo-
oycruM oGpasyommiica ras uepes Ipo3pavHblil pacTBOp HWBBECTKOBOM
Bozbl. OHa MyTHeeT. Bbi, HaBepHOe, IOMHHATE U3 Kypca IPAPOJOBe-
JIeHWA, UTO TAK PACHO3HAIOT yrieKucasli ras. Ecau BaATE moay-
YHBIMICA PACTBOP W BHIIAPHTH HECKOJBKO Kallelb ero Ha 1aco-
BOM CTeKJIe uiu B bapdopoBoil uaire4xe, To OHA MOKPOIOTCA Geso-
BATHIM HAJETOM MUHEDAThHOH COMM — XJIOPHAR KaJbIuA (BCIOM-
HHTe AHAJOTHYHYIO OTEpALMIO, KOTOPYIO BbI JelaNH Ha YPOKax
IPHUPOJOBENEHAA WX GOTAHUKH, KOTHA ONPEJesAIn COCTaB IOY-
Bb1). ClesoBaTenbHO, IPH B3AMMOAEHCTBAM JBYX MCXOAHBIX Be-
11ecTB — COJASAHOM KHMCJIOTHI 1 MpaMopa — 6BIJIA IIOJYIEHBI COBEP-
IITeHHO HOBBIE BEIIeCTBA: YIVIEKHUCIBIH Ia3 U XJI0PHA KalbIud.

Henenus, 6 pesynvmame KOMopuLx u3 0dHuX
eewgecme o6pasylomca dpyzue, HA3bLEAIOMCR
XUMULECKUMY AEGNCHUAMU UL XUMULECKUMU
PeaKyuaMmu.

L
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K HEM OTHOCATCA TOpEHMe BEIIeCTB, KOppOSHsA (DiKaBieHHe)
MeTaJJIOB, IOMyTHeHHEe H3BeCTKOBOM BOZbI.
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Dusuveckumu A6LEHUAML HA3BLEAIOMCR maKue,
RPU KOMOPLLX MOZYM U3MEHAMbBCR PA3MepbL,
GopMma men unu azpezamuoe cocmosnue eeuyecms,
HO COCMA6 UX OCMAEMCA NOCMOAHHBIM.

Hanpumep, ucnapenne uin saMep3amme BOZHI, PACIIPOCTpAHE-
HMe 3aIaxa JYXO0B MK 0ZeKOJI0HA.

Hrax, MBI IO3HAKOMUNCE C TEM, 4TO H3ydaer xuMusa. Kakosa
JKe ee poJib B XM3HM uenoBeKa? OuHa orpomua. Ecian 651 e 6110
XHUMHH, He 6b1710 6b1 COBpeMEHHOM MeTANTYPIrun, KOCMHEIECKIe KO-
pabiiy He BHIDBAMMCE GBI B KOCMOC, BeJb rOPIOUEe A/ NX ABUTATE-
nell, IPOYHBIe M APOCTOMKME MaTepPHaNbl A HX KOHCTPYKIUH
CO3AAIOT C HOMOLIBI0 XUMUM. XUMUKY USBJIEKAIOT U3 MUHEPAIbHO-
T0, YKHBOTHOT'O ¥ PACTHTENBHOIO CEIPbA BELIECTBA O[HO APYTOro uy-
ZecHell u yamBuTenbHeH. PoZaioTcA THICAYM M ZECATKM THICAY
BEIIeCTB, NPUPOAe HEM3BECTHHIXK. ITO ¥ CHHTETHUECKHe BOJIOKHA,
¥ YAUBHUTEJIbHBIE ILIACTMACCHI, M MOIOLIHE CPeACTEA, B MHHEPaIb-
HEIe YAOOPeHM, M CPeACTBA 3aLTUTH PAcTeHH, ¥ BoimeGHbIe JTe-
KapcTBa, ¥ MHOroe, MHOroe Apyroe. C moMoupo XUMHUH Ye0BeK
CO3/1aeT BEILECTBA € 3apaHee 3aJaHHBIMU CBOMCTBAMM, a M3 HHX
IPOU3BOAAT MPOAYKTHI IUTAHNUA, OAEIKAY, 06YBb, TEXHUKY, TPAHC-
LOPT, COBPEMeHHbIe CPEACTRBA CBAZH U T. 1.

XpMuuecKas IPOMBIIIIEHHOCT DA3BRBAETCS B HACTOAIIEe Bpe-
Ms ropasgo GbicTpee, ueM 1068 Apyrasd, ¥ B HauboabIIeil cTeme-
HH OoIpeZesiseT HayIHO-TeXHUIeCKHii Iporpecc.

Kax HmKOrza mo-COBpeMEHHOMY 3BYdaT COBA BEIMKOIO pYyC-
cxoro yueHoro M. B. JlomoHocoBa, crasaunubie um eme 8 XVIII B.:
«I1lupoxo pacnpocTupaeT XUMHA PYKH CBOH B Ze/a UeI0BEYECKHE. .. »

OZfHAaKO IPOM3BOACTBO TAKMX HYIXKHBIX UeNOBEKY IPOZYKTOR XH-
MI4eCKOi OPOMBIIIEHHOCTH, KaK METAJIb, IIACTMACChI, CepHas
KHCIO0T, AMMHAK, COZA, 9TUIEH, HeQTENPOAYKTE 1 MHOT'He APYTHe,
CONPOBOMK/AETCA 3arPABHEHNEM OKPYJKaloIleil Cpefbl pasinIHbIMK
BPeHBIMY BemecTBaMy (orxozamn). McTouHMKaMu TaKoro sarpss-
HEHUA ABJIAIOTCS PR BCEro TEIIOBEIE 3IeKTPOCTAHIINH, [IPES-
UPHATUA 4ePHOM ¥ nBETHOH MeTAIIyPrHUN, TOPHOAOOLIBAIOMEH TIPO-
MBIIILIEHHOCTH, XMMHUYECKHe 3aBOABI, IPEANPUATHA AT CIKUTaHMS
Mycopa, aBToMOOMIbHEL TpaHcIopr. OHM BEHIOPACHIBAIOT B MEPOBOH
BOSAYIIHBIA OKeaH — aTMocdepy, KOTOpas He 3HAET rOCYIAPCTEeH-
HBIX I'DAHMUI|, — TaKHe ONACHBIe 1A KUBHHA U 370DOBbA II0geH, Ku-
BOTHBIX 1 PACTEHMIl BEIIECTBA, KAK OKCHUALI YIIeposa, a3oTa u ce-
Pbl, COEMHEHNs METAI0R, XJI0Da, PAsANIHYIO IBLIb 1 AD.
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IILiaxy MeTaIIyprudecKuX IPOU3BOACTE M OTBAJILI FOPHOAOORI-
Balollel TPOMBIILIEHHOCTH 3aHUMAIOT 60;151111'1:3 IJIOLIA M II0KO0-
poxHOH TaXoTHOM 3eMJIM. A CKOJIBKO IPUPORHON BOABI CTAHOBHTCA
HEIIPUTOZHOM AJIA NUThs M *KUB3HM HACEIAMIINX ee XKMBBIX opra-
HU3MOB 13-33 CIMBAeMbIX B Hee IIPOMBIILIEHHBIX ¥ GBITOBBIX CTOY-
HBIX BOZ.

CezoBaTeqbHO, XMMHUA — IT0 HE TOJAbKO 61aro, 9T0 M XUMHIUe-
CKOe Opy)KMe, W 3arpssHeHMe OKpy)Kawlel cpeasl, X O30HOBbIE
ZBIPBI, W TIOBBILIEHHOE COZEPIKAaHMe HUTPUTOB ¥ HUTPATOB B IIpO-
OYKTaX OUTAHMS, ¥ PAX APYTHX IpoGieM. BuHOoBHH B 3TRX Oegax
JIOAHM, MCIOAb3YIONIHe AOCTHIKEHNA XMMUY BO Bpex cebe 1 Hale-
My obuemy oMy — niaserTe 3emis. [lenasor OHHUBTO HHOI#a co-
3HATEAbHO, HO OYeHb YacTO IIPOCTO OT XMMHUECKOH HerpaMOTHOC-
1. [ToHATHO MO3TOMY, KaK Ba)KXHO COBPEMEHHOMY 4€/I0BeKY 3HaTh
M IPaBAJBHO UCIIOAB30BATE AOCTHIKEHNS COBPEMEHHOM XUMHUH.

1. XuMHUYEeCKHe ABJICHHA HIM peakuui. 2, Ousmaeckne AB-
germs. 3. JIoCTHKEHNT XMMHHE M MX [PaBUABHOE MCIOJIB30-
BaHMe.

IIpuBegKTe HECKOJBKO IIPAMEPOB XOPOLIO H3BECTHBIX BaM
XAMHUeCKUX U GU3HUECKUX ABJIEHUH.

CrasbHBIe ZETAJIN B pe3yabTare JIUTEIbHOTO n;leﬁmnannn BO
BIAXKHOH aTMocdepe IOKPBHIBAIOTCA piraBunHOl. Kaxk Hasbl-
paercd a10 Apnenue? K pusnuecKUM MId XUMHIECKUM SBJIE-
HMAM BH ero orHecere? Ilouemy?

IloueMy NIpONECCHl 'OPEHMA BEIECTE ABIAIOTCA XUMUYECKH-
mu? IIpuBeauTe IPAMEDPH IPAKTHIECKOIO IPHMeHeHUA 1po-
IIeCCOB rOpeHNA.

HasosuTe BemecTsa, MpAMEHdeMble BaMH B ObITY, _HO He
BCTpeYAION[Aecs B HEOPTAHWYECKOH M OpraHMYecKod IpH-
poxe.

HpuBeguTe IPUMEPH! BEIIECTB, HCIOIBIOBAHHBIX IIDH CO3AA-
HAM aBTOMOOHMIA, M XMMMUYECKHMX peakiui, MpPOTeKaIomux
[IpH €r'0 SKCILTYaTaAI M.

o] =)

' Kpartkuii ouepx
3 MCTOPUHU PA3BUTHA XUMUHN

(=) &=

XuMusa — oueHb IPeBHAA HAYKa.

XuMuIecKoe IPOM3BOJCTEO CYLIECTBOBAIO yike 3a 3—4 ThIC.
ser go H. 3. B Jlpesuem Erunre yMenn BHIIABAATD U3 YA MeTas-
b1 (?KeJ1e30, CBHEEI, MeXb, OJIOBO, CYPbMY), NOAY4aTh HX CIIABEL,
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[IPUMEeHAAHN 307I0TO, cepefpo, NMPOMBBOAKIN CTEKNO, KEPAMHUKY,
NUIMEeHTHI, KPacku, Ayxu (puc. 3, a).

TepBbiMu yueHBIME-XUMHUKaMK GHIM erHITeTCKHe JKpensl. OHu
BIaflei MHOTMMM JO CHX IIODP HepasrafaHHBIMM XMMHYeCKUMH
cexperamu. K HuM, HapUMep, OTHOCATCA IPHEMBI GaTb3aMIpoBa-
HHUs TeJl yMepIIHX GapaoHOB ¥ 3HATHBIX eIMITAH, & TAKKe CII0CO-
0Obl monydeHns HEKOTOPEIX Kpacok. Tax, M3rOTOBNEHHbIE ZPEBHH-
MM erHIETCKEMHM MacTepaMM rojiyfble M CHMHMe KDAacKH HaHJeH-
HBIX IIPM PaCKOIKaX COCYZO0B IPOXOMMKAIOT OCTABATHCA APKUMH,
XOT5 CO BpDEMEHM MX M3roTOBJIeHNA IPONLIO HEeCKOIbKO THICAY JIeT.

Hexoropble XxuMudeckne IpOMSBOACTBA CYIECTBOBAIN B APEB-
vocTy B 'penyun, Meconnoramun, Uuann, Kurae.

B III B. 70 H. 3. yaxe 6b11 COBPAH M ONKCAH 3HAYMTETBHBIN IKC-
ne;:nMeHTabebeﬁ Marepran. Hanpumep, B sHamenuTo# AJtekcans-
puiickoit 6ubamoTexe, KOTOPas CUMTANACH OAHUM M3 CEMH UyAec
cBera u HacumThIBajga 700 THICAY PYKONMCHBIX KHHMI, XPAHUIACH
¥ MHOTHe TPYABI 10 XUMUK. B HuX GBIIM ONMCAHBI TAKMeE IIPOLIEC-
CBl, KAK MIPOKaIMBaHNe, BO3TOHKA, IePETOHKA, (PUIBTPOBaHHE I AD.

Haxonnenurie oTAenbHbIe XUMHUYeCKIe CBEXEHAS 38 MHOTO Be-
KOB MO3BOJIANM CAeNaTb ¥ HEKOTODhie 0600IIeHNA 0 IPUPOAe Be-
mecTs u aBnenufi. Hanpumep, rpedecknii dumocodp demoxpnr,
#KUBUMEA B V B. 70 H. 5., BIepBble BHICKA3aJl MBIC/Ib O TOM, YTO BCe
TeJa COCTOAT M3 Melb4allllnxX, HEBUAMMBIX, HeZedMMbIX ¥ BedHO
ABMIKYIINXCS TBEPALIX YaCTUL, MATEPUH, KOTOPHIe OH HA3BaJI amo-
mamu. z}pncro'rem, B IV B. 70 H. 3. cumran, 4To B ocHOBe OKpY-
JKaloulel NPUPOABI JEXKUT BedHAs NePBOMATEPHA, KOTOPOH CBOi-

BO3AYX TeIIoTa OTOHB
g
g g
g 8
% g
2 &
]
BoJla Xonox 3eMAA
a 6

Puc. 3. Xumus 8 dpesHue sexa:
a — Gpeeieezunemckue cmekaodyevt;
6 — duazpamma Apucmomens «demvipe cruxuL U Ux B3AUMOOMHOWEHU»
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CTBEHHBI YeThIPe OCHOBHBIX KadecTBa: TeIJIoTa ¥ X0JI0k, CYX0oCTh B
BAasKHOCTH (pHC. 3, 6). 9T deThIpe KadecTBa, IO ero MHEHHIO,
Moryiy ObiTh OTZEIeHBI OT NepBOMAaTepuy MAM IpHOaBAeHH K Hel
B M000M KOJuYecTBe.

Vdenne ApHCTOTeNA ABHIOCH MAEHHONR OCHOBOH DasBHTHA OT-
nenbHON SHOXM B MCTODMM XMMHMHM, SIIOXH Tak Ha3bIBaeMo# aixu-
muu. B cepegune VII B. H. 9. 3HAHN eIUITAH X IPEKOB B 00/1aCTH
XMMMM BOCTIIPHHANM apabbl; MHOTHME CBEAEHMS IO XMMMM OHHM 3a-
BMCTBOBAIM y cupuiines u kuraiines. [Ipoucxoxkaenne cIoBa «Xu-
Mus» cropHO. XeMy — Ha KOUTCKOM fA3bIKe 03HAUAeT «d4ePHBI,
TafiHbIH» . DTO CA0BO AJNA HAPOJOB, HACEAABIINX IYCTHIHIO, COBIA-
zano ¢ obosHadenneM camoro Ermnra, ubo uepHas, mI0A0pORHAA
seMyis ZoamHH Hula CHABHO OTJMYANach OT JKeJITOH MOYBHI IIyC-
roinn. TakuM o6pasom, Aas apaboB XMMus CTala HAYKOU LepHol
semau. Apabbi CHAGIMIM 9TO CJIOBO elle cBoell apabckoi npucTaB-
Kot a1, ¥ TAaKUM 06pasoM chOpMHUPOBATIOCE CIOBO arxumus. Aj-
XUMHA — 3TO CpefHeBeKOBoe Ha3BaHMe XMMMH, JaHHOe apabaMu.
OnHaKo, MOMeT ObIThH, IPeJACTaBieHNe O YeM-TO YepHOM OTHOCH-
I0Ch He TOJABKO K IBETY HOYBEI, HO TaKMKe M K CaMoil cyTu aToH
HAayKH — TeMHOMY ¥ TAMHCTBEHHOMY B T€ BpeMeHa.

JIpyroe TOJKOBaHME CI0BA XMMHs IPOMBBOAAT OT I'DeYECKOro.
raaroia xXioma — <«BBLINBaTh», IOCKOJBKY OHO CBA3AaHO C MeTas-
ayprueit — ogHOM M3 HEPBHIX IO BpeMeHM oTDacsiell X UMHUM.

Kak MOJKHO 3aMeTHTh, BEIACHEHHNe dTHMOJIOTHY (IIPOMCXOXKTe-
HMA) XUMHYECKUX TePMUHOB HMeeT ITy60oKuit CMBIC — OHO IIOMO-
raeT BBIABUTH MM MCTOPHIO, WIM IPaKTHIeCKoe 3HAYEHNE TOro,
470 0603HAYAETCA XMMHIECKUM TePMUHOM.

Ilens anxuMuM — MOMCKHM IyTel HpeBpaieHns Hebaropon-
HBIX MeTAJLIOB B 6/1aropofinble (30J0T0 U cepefpo) ¢ IoMOuUIbio BO-
o6paskaeMoro BemecTBa — (DHUIOCOPCKOro KaMHA. Muorue anxu-
MMKH 3aHMMAaJINCh GeCILIOAHBIMHE IOMCKaMM (puaocodCcroro xam-
Hsl, KOTODBIH, 110 MX MHEHHIO, MOT TaKJKe YAJINHUTE YeJ10BEYECKYI0
sKH3HB, 0becmednTh GeccMepTme MM HCLenuTh Gonesnu. B mou-
ckax GumocodCKOro KaMHs AIXUMHUKH OTKPBUIN MHOI'O HOBBIX Be-
11eCTB, paspaborany crocoOhbl MX OYHCTKH, CO34AMN HEKOTOPOe X1-
MuYecKoe 0GOpyAoBaHMe. BONBIIMECTBOM JOCTIIKEHUHA aTXMMUKOB
HeBO3MOYKHO 6170 BOCIIOIB30BATHCA: OHH AePHKAIN CBOM METOABI B
cexpere, 3amubpoBLIBATN OIMCAHKA NOJNYYEHHBIX BeleCTB ¥ IPo-
BeeHHBIX ONBITOB, TAK KaK [IPeC/IeZ0BaM meau oboralleHus.

Caeayer orMernTh, 4To Ha Pycm anxumma ocoboro pacmpocr-
paHeHMs He MMeJa, XOTs TPAKTAThl AAXMMHUKOB ObLiy MBBECTHEI,
a HeKOTOpble Zace ITepeBeXeHHl HA I[€PKOBHOCTABAHCKHUA sBBIK.
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Mamno Toro, MOCKOBCKOMY ZBOPY HEMeNKHH aJIXxuMUK Ban Tefigen
npeAnarad CBOM VYCAYTH 1O INPHTOTOBIEHHIO (uiocodckoro
KaMHA — KaK «M3 CBHHIA ¥ 0JI0Ba, YKeJie3a, MeZ! u PTyTu cepebpo
¥ 30/I0TO ZeNaTh M UTO TOMY AedAy IPHUCTOHHO», — HO maps Muxa-
un PefopoBMY NOCHE «PACCIPOCA» ITH NPEALCIKEHMT OTKIOHUI.

To, uT0 aNXMMHA He NOLYYNAA PACTIPOCTPAHEHHUS HA Pycn, 065-
AICHHAETCSA TeM, UTO JEHbI'H ¥ 300TO Ha Pycy Hauanyu MMpPOKO mIpH-
MEeHATECH I03Ke 110 CPABHEHMIO C 3aNafHbIMK CTPAaHAMHM, TaK KaK
31eCh MO3/[Hee TIPOUCKOAN NePexol ¢ 06poKa Ha XeHe)KHYIO PeHTY.
Kpowme Toro, MucrunnsM, ryMaHHOCTS reneft ¥ HepeadbHOCTH CIIO-
Co00B aTXUMHUK OPOTHBOPEUMRIN 3APABOMY CMBICTY ¥ X€IOBHTOCTH
PYCCKHUX JIOZei.

B navane VIB. alXuMHKH CTal¥ MCIONb30BATH NMOAYIeHHHE
MME JaHHBIE AA HY)XZ NPOMBIIIIEHHOCTH ¥ MeaunuHb. Pedop-
MaTopoM B 061aCTH rOPHOIO f€/1a I MeTALTYPIuY SBRICH ATpHEoO-
na, a B obnacru Mezunuusl — Ilapameasc, KOTODPBE YKashIBaJI,
4TO «[eb XMMHUM COCTOMT He B M3TOTOBAEHHH 30J10Ta U cepebpa,
2 B M3TOTOBIEHUHY JI€KAPCTRS .

Xwumus wa Pycn pasBmBanack npeMMyInecTBEHHO CaMOBBITHO.
B Kuercroit Pycu ocymecTBiamz BEIIABKY MeTaJLIOR, TIPOMBBOJACT-
BO CTeKJa, CoNeil, Kpacok, Tkauei. ITpu Msane I'posHoM B MocKse
B 1581 r. GBina OTKpHITA anTeKa. IIpu Ierpe I 6bi1M MOCTPOEHB
KYHOPOCHBIe ¥ KBACLOBBIE 3aBOAbI, ePBhle XUMUYeCKHMe MaHV(haK-
TYPHL, a2 B MOCKBe HACUMTHIBAJIOCEH YiKe BOCEMb anTeK. HanpHeiiee
pasBuTHe XuMuu B Poccuu ceasano ¢ paGoramu M. B. JlomoHocoBA.

M. B. JIOMOHOCOB IDOM3BOAMS OLBITHL ¢ HAKAJIMBAHMEM METaI-
JIOB B 3alIaAHHBIX COCYAaX. OTUMH ONLITAMH OH ZOKa3aJ, UTO Macca
BeIeCTE, HOYIeHHEIX B Pe3y/IbTare OIbiTa, GBLIa TOUHO TaKOH Ke,
4TO M A0 ero Hauajga. Ha ocHOBaHMM MOZOOHBIX OOBITOB C TOYHBIM
B3BEIIMBAHKEM BemIecTB [0 M Iocjae peaknum M. B. JloMoHocoB
B 1748 r. BuepBHe cPOPMYAUPORAI BAIKHEAITNYE 3aK0H XUMUM —
3ZKOH COXPAHEHUL MEACCHL 6EULECME 6 XUMULECKUX DeaKyuix.
B Hacroamee BpeMs aToT 3aKOH GOPMYNIMPYETCS TAK: macca ee-
Wecms, 6CMYNUGULLY 6 PeaKyUI0, PA6RA MAcce 6eULecms, nony-
LUGWUXCA 6 Pe3ynbmame ee.

Hecxonsko nozixe Gpannysckmit yueHpri AHTyan JlaByaske,
[IDOBOAA AHAIOIMYHEIE ONBITH C IPMMEHEHHEM TOYHBIX METOLOB
B3BEIIMBAHNS, IPHUIIe] K TAKOMY JKe BHIBOZXY.

SHaUMTENbHBIN BKIAL B PA3BUTHE XUMUH BHECIH BHIZAIOITHECS
pycckune yuenslie — A. M. Byraepos u Ji. . Mengenees.

A. M. Byrepos B 1861 r. cosgan Teopmio cTpoeHHs Oprasmu-
YeCKHX COeAMHEHMH, KOTOPas IO03BOJMAA IIPHBECTH B CHCTEMY
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OTrPOMHOE YMCJI0 OPraHMueCKHX BelnecTB ¥ 6e3 KOTOpoil HeMBICIH-
MbI ObLIM GBI COBPEMeHHBIe YCIIEXM B CO3JAHHMM HOBBIX NOJMMEp-
HBIX Marepuanor. [Ipogomxarensmnu uzeit A. M. Byraeposa c'raJ{’n
BRIZAIOLIMECH PyCCKue ydeHsle: B. B. MapKoBHMKOB, A. A. 3aii-
nes, A. E. ®aropckuit, E. E. Baraep, C. B. Jle6eaes, H. [i. 3eann-
CKuil 1 MHOTHe Apyrue. )

II. 1. Mennenees B 1869 r. oTKPHLI OCHOBOIOJIATAIOIIMY 3aK0H
XMMHKM, HA3BAaHHBIR B ero 4ecTsh IlepnogudecKUM 3aKOHOM XHMHM-
yeckux aneMenToB [I. 1. MenzeneeBa, ¥ CO3Zan HA ero OCHOBe
CTPOHHYI0 HAYYHYIO KAACCHMMKANUI0 XUMHAIECKHX JJIeMEHTOB —
TeprognuecKyIO CHCTEMY.

Touky 3peHHs HA NIPOUCXOMXKAEHHE CAOBA XUMUA.

1. Xeme (eruner.) — «uepHasi» (3eM#). OT0 APeBHEE HAaZBAHMUE
Erunra, rae 3apogunachk HayKa XM,

2. Kene (erumer.) — «depHas» (Hayka). ATXMMUA KaK TeMHasH,
IBABOJBCKAS HayKa (CPABHUTH C YePHOKHMIKHEM — KOJZOBCTBOM,
OCHOBAHHHIM Ha JeACTBHM HEYMCTON CHIHI).

3. Xiwoma (gpeBHerpeu.) — <«JANThe» METAJJIOB (IVIAroa xeo —
«1b10»). Toro e KOPHS U rped. XIOMOC — «COK».

4. Kum (gpeBHeKHTANCK.) — «3070T0». Toraa XMMHIO MOYKHO
TOAKOBATH KaK 371aTofenne.

W3yunB OPOMCXOMKIEHHE CIOBA XUMUSA, COCTABBTE PACCKA3
1 0 XMMMH ¥ ee BHAUeHUM B UCTOPUHU APEBHUX ITUBUIASALIAA.

Hewmenxknit nosr Cebactban Bpant B XV B, nucal B CaTHPH-
2 . yeckoit nosme «Kopabab 1ypaKoB»:
AJNXHMUA TIPUMEDPOM CAYKHUT
ToMy, Kax INYTHH € LyPBIO ADPYHAT...
Crasan naM APHCTOTENb BEUHA
«Heusmensema cyTh BEIIU»,
ANXuUMHEK e B yueHoM bpese
BLIBOJ.IHT 30JI0TO U3 MEJH...

JlaiiTe CBOIO OL{EHKY BTOr0 OTPHIBKA.
AurimuaEne Ben JIkoHc B mbece <«AJXMMHK» (XVI—

XVII BB.) nucam:

...Cerogusa
S gonKeH NUPHrOTOBUTH TAIHCMAH,
Ham nmeps TBopeHHA — HUNOCODCKUN KAMEHB. ..

Kakue CBOfCTBa IPUIMCHIBAIH AIXHMAKEH GHIOCODCKOMY
KaMHIO?

KakuMH uepTaMi PycCKoI0 XapaKTepa, 110 BallleMy MHEHHIO,
0OBsICHASTCA TOT GaKT, UTo Benuuaiiniie 06001IeHNs B XUMUN
GBLTH CpefaHbl IMEHHO PYyCCKHMH xuMuKamu: M. B. Jlomo-
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HOCOB OTKPBLI 3aKOH COXPaHeHH MacChl BerecTs, A. M. Byr-
JIepOB CO3JaJl TeOPUIO CTPOSHMSI OPraHNYeCKHX COeZMHeHMI,
a JO.HW. Mengeneer coopmynupoBan Ilepuogmueckuii 3a-
KOH M paspaGoran IlepuogMuecKkyl0 CHCTeMy XMMMUECKHX
ajsieMeHTOB?

u  jesarenvHoctH M. B. JlomonocoBa, A. M. Byrnepora,

5 IIpurorosbre HeGOMBIIME COOBIEHMA (IO BHIGODPY) O SKUSHH
. U. MeHpeneeBa.

6 . HagoBuTe surepaTypHble IPOU3BeeHNA, B KOTOPHIX OMMCHI-
BAIOTCA ONBITH AIXUMHKOB ¥ PUI0COMCKIUN KaMeHb.

§|4 Ilepnogudeckas cucreMa XMMHYECKHX
snemenToB [/I. U. Mengeneena.
3HAKH XUMUYECKHX IIEeMEHTOB

Tenmansuoro pycckoro xumuxa II. V. Menzeneesa BCIO KH3HD
OTAMYANO0 BEYHO MOJIOZOE M ropsuee crpeMjeHre K IO3HAHUIO He-
BEZOMOro. ITO CTpEMIeHMe, a TaKKe Iyy6odaiiime ¥ o6IIHpHEH-
IIKMe BHAHMS B COUETAHUM ¢ 6e30mMG0UHOM HayUHONH METYHIHeH 1
no3onnu quurpuio BaHOBHYy c03aaTh CTPOHHYIO 1 CTPOTO Ha-
VYHYIO KJIACCHDUKANMIO XMMHYECKHX 3J€MEeHTOB, ero 3HAMeHH-
Tylo ITepuogndeckyio cucremy.

IleprogmuecKylo cHCTeMy MOXKHO IIPeJCTABHTH B BUAE HOMBIIO-
10 10Ma, B KOTOPOM «IPY KHO XKHUBYT» aGCOMIOTHO BCe XUMMUUIeCKHe
97IeMeHTHI, U3BeCTHBIE YenoBeKy. YTo6b1 yMers noassoBarbes Ile-
PHOAMYECK O CHCTeMO, HeoOXOAMMO M3YUNT XUMHUIecK il axda-
BHT, TO €CTh 3HAKM XMMMYECKUX 0JeMeHTOB. C MX IOMOIILIO BB
HAy4YUTECh NHCATH CI0BA — XMMUUYECKHe GOPMyYIIBI, 8 HA MX OCHO-
Be CMOXKeTe 3ANMCHIBATL NPERJIOYKEHMUSA — YPABHEHMS XUMHUUe-
CKHMX peaKIInii. ‘

Kakaplii XMMHYeCKHH »jeMeHT B ITepnoxmveckoit cucreMe
(rabnune) Mengeneesa 0603HAYAETCS CBOMM XUMUYECKUM 3HaKOM,
nAn cumsonom.“B Ka4ecTBe CHMBOJIOB, IIO NPENJIOIKEHMIO IIIBeJ-
ckoro xuMura WM. Bepnenmyca ObLIM NPUHATH B GOJIBIINMHCTEE
CIYYaeR HadaJbHble OYKBBI TATHHCKHUX HA3BAHMI XMMHIECKHX BII6-
menToB. Takr, Bogopos (naruHCKOe HaggaHme Hi ydrogenium — rug-
porennyM) oGosuauator Oyxeoit H (umraerca «am»), Kmeaopoz
(narunckoe HaspaHue Oxygenium — OKCUreHMyM) — GyKBoi O
(anraercs «o»), yriaepox (naruucKoe HagBanue Carboneum — Kap-
6oreyM) — C (4mraercs «us»).
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Ha 6ykBy «C» HaUMHAIOTCA JATHHCKHE HA3BAHUA ellle HeCKOJIb-
KX XMMHYeCKHX 3ieMeHToB: Kanpuusa (Calcium), megu (Cuprum),
kob6ambra (Cobaltum) u xp. Yrobs: ux pasnuwauts, Bepuennyc npex-
JIOYKMI K HAYANbHOMK OYKBe JATHHCKOTO Ha3BaHMA N00aBIATDH eme
ozHy M3 moclenylomux 6ykB HaspanmdA. Tax, XHMUUECKHI 3HAK
KaJbIua 3anuchkiBaercs cumBonoM Ca (4nuraercs «KaJabLuii»), Me-
a1 — Cu (umTaerca «KyIpyM»), Kobampra — Co (4HTaAeTCA «KO-
6ansT»).

B HasBaHHMAX OJHMX XMMMYeCKHX dJIeMeHTOB OTPakeHbl BaXK-
HeliIuMe CBOHCTRA dJIeMEHTOB, HAIPUMep, BOZOPOL — poxcdaouuii
800y, xucmopon — podxcdarwuil Kucaomet, dochpop — Hecyuwuil
cegem urT. J.

Jipyrue aleMeHTHI HAasBaHHI B 4ecTh NJaHeT COnHeUHOH CHC-
TeMBI — ceseH B Teaayp (or rpeueckoro Cenena — Jlyna u Teaany-
puc — 3eMmuns), ypaH, HENTYHHUI, OAyTOHHH.

OrensHEEe HAasBaHMA 3aMMCTBOBaHBI M3 Muponoruu. Hanpu-
Mep, ramran. Tak sBaxy nM06UMOro ceina 3esca. 3a npecTynieHns
nepen Goramu Tarran 6plI CypoBO HaKasaH. OH cTosAN IO ropjao
B BOZE, ¥ HAJ HUM CBHCAJIM BeTBM C COYHBIMM, APOMATHBIMH ILJIO-
namu. OFHAKO, e1Ba OH XOTeJ HAMUTHCA, KaK BOja YTeKasa oT Hero,
e7Ba MKeJIak YTOJATH I0J0j U IPOTArMBAI PYKY K ILI04aM — BeTBH
OTKJIOHS/INCH B CTOPOHY. IIpITasich BEIZENUTD TAHTAN M3 PYA, XH-
MHKH ACIOBITAIHA He MEHbIe MyJeHn .

HexoTopsie aiieMeHTH ObLIM HA3BAHbL B YECTH PA3IUUHBIX I'0CY-
napcrs may gacrei cgera. Hanpumep, repManui, rajumuii (Tamiua —
crapuuHOe HazBaHMe OpaHNUM), IOIOHM (B YecTd ITonbin), CKaH-
amit (B wecTs CRAaEAMHABHY), QpaHIUH, PyTEeHNH (Pyreuns — na-
rrHCKOe HazaHMe Poccnn), eBponuit u aMeprnuii. Bor ajieMeHTH,
HasBAHHEIe B 4eCTh ropogoB: raduui (B uecrs Konenraremna), mo-
reruii (Tak B cTapuHy MMeHoBaaM ITapux), GepKJimii (B 4eCTh ro-
poza Bepxan B CHIA), urrpuii, repbuii, op6uit, nrrepbuil (Hasra-
HHA BTHX 3JeMeHTOB mpoucxogar or HTrep6u — MajleHLKOIo ro-
poza B lllzenuu, rae Buepsbie GbLT o6uapyXeH MUHEPAJ, cogepika-
WM 9TH 371eMEHTBI).

HaxoHer, B Ha3BAHMAX IIEMEHTOB YBEKOBEUYEHBI MMEHa BeJIH-
KMX YUeHHIX: Kiopuit, depmuil, sHHIITeHHMY, MeHneneBmii, Jo-
YpeHCHIA.

KagoMy XUMHYECKOMY 3JIeMEHTY OTBeJeHa B Tabanne MeHge-
neeBa, B OOIIEM JOMe BCEX 3JIEMEHTOR, CBOS KBapTHpa CO CTPOIO
onpegeneHHBIM HoMepoM. I'myOOKMiZ CMBICA 3TOro HOMepa BaM

pacKpoercsa HpH AanbHeiIneM N3yYeHHM XUMHUH. Tak ke CTpPOro
pacmpejenena i sTAXKHOCTh 9THX KBAPTHD — IEPHOIEI, B KOTOPHIX
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«KHBYT» 3JIEMEHTBHI. Kax n IIOp.ﬂI(KDBI:Iﬁ HOMED 3JieMeHTa (HOMep HaszpaHusa HEKOTOPBIX

«KBapTHpbI»), HOMeD nepuoga («3Taska») raurT B cebe BarKHeH- . XMMMYECKHX 3JIeMEeHTOB Tatauna 1
wylo uE(GOPMAanHIO 0 CTPOEHMH ATOMOB XMMHYECKHX 9/IEMEHTOB.
ITo ropusoHTaNIN — «3TAXKHOCTH» — [lepHoauyecKas cucreMa je- Haspaamne Xumuueckuit IIpousHOmIEHME
JHTCA HA ceMb nepuonon: XMMH4YECKOro CHMBOJI XHMMHYECKOro

I nepuop BrIIouaer B cebs gBa saeMenTa: Bogopon H u rennii He; dJeMeHTa CHMMBOJIa

II nepuox maunnaerca aurueM Li u oxamumsaerca meonoM Ne ! Asor N 95

(8 anemMeHTOB);
III nepnoxn naunnaercs HaTpueM Na i oKaHUMBaeTCA aprOHOM

Ar (8 aneMenTOB). Bozopon H A
Tpu nepBhIX mEpHOAa, COCTOAIME KAXKALIA U3 OXHOTO PAJA, Ha-

AmoMmuunii Al AnroMuHAR

BBIBAIOTCA MALbLMU nepuodami. HKeneso Fe Peppym
Mepuoger IV, V, VI Bralouaior no gBa psjga 371eMeHTOB M Ha- . Kammi K Kammit
3BIBAIOTCA Goavwumu nepuodamu; IV u V mepuoasl cogepxar mo - C " -
18 anemernToB, VI — 32 aneMenta; Kampipit a JIbIII

VII nepyoy — HesaKOHUYeHHBIH, COCTOMT IIOKA M3 OZHOTO PAA. Kucnopox (¢] [¢)

O6parnuTe BHUMaHNe Ha «OABAJbHBIe aTaXkiu» [lepuoaiueckoit
CHCTeMBI — TaM «KHBYT» no 14 ajieMenToB-0/M3HENOB, YAMBH- :
TeJbHO IOXO0XKHe II0 CBOMM cBoiicTBaM ofHM Ha jJanrtad (La), apy- Marunit Mg Marsani
THe Ha arTHUHHE (Ac), KOTopble HIPEeACTaBAAIOT MX Ha BEPXHHX
«draskax» cucreMsl: B VI u VII nepuogax.

ITo BepTHKAIN XUMHUUECKHE IJIEMEHTHl, KHBYIIHE» B CXOTHBIX Mezap Cu Kynpym
o CBOHCTBAM «KBapTHpaX», pacliojlaraloTcs APYT HOJ APYroM B
BePTHKAJIBHBIX CTONOIAX — IpynnaX, KOTOPHX B HepHOIMYeCKOH
Tabaune BoceMs. ! Cepa S ¢

Kaxxkgad rpynna CoCroMT M3 IByX nodzpynn — 2aaeHOil ¥ noboy-

Kpemunit Si Cunnnuym

Mapranery Mn Mapraseiy

Harpuit Na Harpuit

. Cepebpo Ag ApreHTyM
Hoii. IToarpynna, B KOTOPYIO BXOJAT 3JIEMEHTHI ¥ MAJILIX, ¥ 00Jb-
X NepHoIoB, HadhIBaeTCA 2aa6Holl nodzpynnoii. llogrpynna, B Vraepox C IIs
KOTOPYIO BXOJAT 3JeMeHTHI TOJAHKO GOJBINNX IIepHo0oB, Ha3kBa- , Docdop P Tis
erca no6oyroll nodzpynnoi. Tak, B raapayo noarpynny I rpymnss
BXOJAT JMTHiA, HATPHH, Kaau#, pyougni u Gpasnuit — 3T0 mog- Xnop Cl Xiop
rpynna auTusa Li; nobounas moprpynna aroi rpynmnsl ofpasoBana unx 7n [uEx

Mensl0, cepebpoM u 30710TOM — 3T0 noarpynmna Meau Cu.

B saxaioueEme oTMeTHM, uYTo nomob6Ho 33 GyKBaM pycCKOro
anbaBuTa, KOTOPHE, COLIMHAACH B PAa3ANYnbie KoOMOMHEAnMY, o6pa-
3YIOT JeCHATKH THICAY CJI0B, Tak ¥ 109 XMMHUUECKMX 9/IeMEHTOB B
Pa3iMYHBIX COYETAHMAX CO3JAIOT BCe OOrarcTBO MMpa BEIECTB,
RacumuTHIBaouiero ceiivac 6osee 10 MMJLIMOHOB HAaMMeHOBAHMIL.
ITocrapaiiTecs yCBOMTH 32aKOHOMEPHOCTH 00Pa30BaHMs CIOB — XH-
MHUYeCKUX DOPMyJ, ¥ TOrja MUD BeneCTB OTKPOETCS Hepes BaMu
BO BCEM CBOEM KPacoYHOM MHOroo0pasnu. CKHM U XMMHUYECKHX TEPpMMHOB), Ha30BHUTe, KaKHe BaXKHei-

Ho z7ia aToro BRaYase BLIYUHTE CHEZYIOI[ME CHMBOIBI-GYKBEI e CBOMCTBA OTPaKeHbl B HA3BAHMAX XUMUAYECKUX 3JIEMEH-
XMMHUYECKHX 31eMenToB (Tabi. 1). roB: Gpom (Br), asor (N), dprop (F).

1. Ilepuoaguueckas CHCTeMa XMMHYECKMX JJIEMEHTOB
O. U. Menpeneepa. 2. Ilepuwonbr Gonpimime H MaJjble.
3. Ppyunsr m moarpynnsl — IiaaBHag #u noGoyHas.
4. CMMBOJIBI XUMUYECKHX 3JIE€MEHTOB.

ITonb3yACh CIOBAPAMHU (3THMOJIOTHUECK MM, SHIMKIOIEANYe-
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Hoxymaﬁ're, KaK B HA3BAHUUA XUMUAYECKUX dJIEMEHTOB TUTaHA
Y BaHAJUs OTPAKEHO BIUAHNE JPEBHEIDEYECKUX MUDOB.

{Z

3 Iouemy 30710TO Ha3BaI! — aypym (Au), a cepe6po — apreH-
Ty™ (Ag)?

E

l——5:

PaccrasKuTe HCTOPHIO OTKPHITHAA KaKOro-nu6o (1o BaimeMmy
BBIOOPY) XHMHYECKOr0 3J€MEeHTa W OOBACHHUTE 3THMOJIOTHIO
ero Ha3BaHWUA.

3anumure «IOMAaIIHUR ajpec», TO ecTh MojoKeHue B Ilepu-
oauueckoi cucreme [I. M. MeHJeneeBa (HOMep Nepuoja u ero
BHJ ~— GOJIBINON WM MAJIBIil, HOMep IPYIIEI ¥ THII IOATPYII-
Bl — IJIABHAS WJIW NOGOYHAsA, HOMED 2JIeMEeHTa), JJIS Ciie-
JYIOUNX XUMHUYIECKHUX 9JIeMEeHTOR: KauIbLIMii, UHK, CypbMa,
TaHTAaJI, €BPOITHHA.

5 Xumuueckue Gopmysl.
OrHOCHUTeNNbHAA ATOMHAA
M MOJIEKYJSIPHAA MacChl

L]

CocTaB IPOCTHIX U CAOIKHBIX BEIECTB XMMHUKH BCEro MHpa OT-
pakaloT oYeHb KpACMBO M JAKOHWYHO B BHJE XUMHUeCKHX (Dop-
mya. XumMmudeckue GopMyibl — 9TO aHAJOTH CJI0B, KOTODbIE 3aIH-
CHIBAIOTCH C IIOMOLIBIO GYKB — 3HAKOB XHMHYECKHAX 91eMEeHTOB.

BrIpasuM ¢ noMompi0 XMMHYECKMX CHMBOJIOB COCTAB CAMOTO
pacnpocTpaHeHHOro BemjecTsa Ha 3eMje — Bogbl. B MosieRyay Bo-
JABI BXOZAT ABa aTOMa BOZODOJA M ORHMH aToM Kucjaopoza. Temepb
nepeBefieM 3TO NPEAN0KeHNe B XUMAIECKYIO GOPMYIY € IOMOIIBIO
XMMHUYECKUX CHMBOJIOB (Bogopoga — H u kuciaopoga — O). Yncno
aToMOB B (GOpMyJ/e B3aluIlieM C IIOMONIHI0 HHIEKCOB-IU(D, CTOA-
IIMX COpaBa BHU3Y OT XMMHUYeCKOro CHMBoJa (MHAeKe 1 /s Kuc-
nopoga se numyr): HyO (duraerca «am-gsa-o»).

P@opMyabl IPOCTHX BEleCTB BOZOPOJA M KHUCIOPOAA, MOJEKY-
JbI KOTOPHIX COCTOAT W3 ABYX OJMHAKOBHIX ATOMOB, B3AlIHCHIBAIOT
rak: Hy (unraerca «am-gra») u O, (unraerca «o-gBa») (puc. 4).

YroOBl OTPASUTE YKUCJIO0 MOJEKYJ, IOJAb3YIOTCA Kodddunmen-
TaMH, KOTOpbie NMIOYT mepejy XUMUIeCKUMHU (PopMyIaMu, HAIPH-
mep 3anuchk 2C0, (YnTaeTcs «ABa-I13-0-4Ba») OBHAUAET, YTO HMEIOT
B BUAY ABe MOJIERYJIbI YyriaeKHCJOoro rasa, Kaxaas us KOTOPBIX CO-
CTOHMT M3 OJHOTO aTOMa Yrjiepoja U JBYX aTOMOB KHCJI0DOJA.

ABanoruyHO 3a0HCHIBAIOT KOIMMHIIUEHTH, KOra yKAa3hIBAIOT YUC-
70 cBOBOZHBIX aTOMOB XMMMUYECKOro sjeMeHra. Hampumep, HAM
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HYKHO 3aIlHCaTh BEIPAYKEHHe: IATH ATOMOB KeJie3a 1 CeMb ATOMOB
rucaopoga. Jlenaercd aTo creayomuM o6pasoM:

5Fe; 70.

Paamepst Monekys, a TeM Gojiee aTOMOB HACTONABKO MAJIBI, UTO
MX HeBOBMOXKHO PACCMOTPETh JaKe B JIyUIlNue oNTHYeCKHe MUKpPO-
CKOITBI, Jaloliie yBeandyeRne B 5—6 Teicsy pas. VIX HEBO3MOXKHO
paccMoTpeTh M B 3JIeKTPOHHBIEe MHKDOCKONBI, Jalollue yBejauye-
uue B 40 TeicAY pad. EcTecTBeHHO, UTO HUYTOXKHO MAJIOMY pasMe-
Py MOJEKyYJ M aTOMOB COOTBETCTBYIOT M HUUTOKHO MAJIbIe HX Mac-
CHl. YYeHBIe PacCUMTAIM, HAIPHMep, UTO Macca aToMa Bojopoza
pasea 0,000 000 000 000 000 000 000 001 674 r, uTO MOKHO IIpeA-
craBure Kaxk 1,674 - 10724 r, macca aToMa KHCIOpoza paBHA
0,000 000 000 000 000 000 000 026 667 r, uru 2,667 - 10723 ,
Macca aToMa yriepoga pasua 1,993 - 10723 r, a mMacca MoJieKyJibr
Bogsl paBua 3,002 - 10231,

MaBajiTe paccuuTaeM, BO CKOJIBKO Pas Macca aToMa KHCIopoja
GoJIbIe Macchl aToMa BOZOPOZAAa, CaMOro Ierkoro ajaeMeHTa:

2,6667 10 2 ¢

0,1674-10 3 ¢

Ananornuso, Macca aroMa yriepoaa 6oJibIle MacChl aTOMa BO-
mopoza B 12 pas:

, TO ecTh B 16 pas.

1,993 10 % ¢

0,1674 - 10 P ¢

Macca MosieKyJibI Bogbl 0o/ibIlle Macchl aToMa Bogopoza B 18 pas.
Bennuuny, KoTopas NMOKasblBaeT, BO CKOJBKO Pa3 Macca aToMa
JAHHOTO XMMHMYECKOro 3JieMeHTa 6oJibllle Macchl aToMa Bogopoza,
Ha3BIBAIOT OMHOCUMENbHOU AMOMHOUL Maccoil. YdeHble-OUINKA
¥ yueHBIe-XMMUKY TIPUJEPAKUBAIOTCA MHEHHA, YTO OTHOCHTEILHON
aTOMHON MAaccoil 9jleMeHTa HY)KHO CUMTATH BEJHMUYMHY, IIOKA3bI-

=12.

H,0

Hz“

Puc. 4. Cxemamuueckoe u3obpaxcenue MoreKys Kucaopoda, 6090poda u 60dvt
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BaIOMIYIO, BO CKOJBKO Pa3 Macca ero aroma 6ossie 1/, Maccs aTo-
Ma yriepoga. OTHOCHTEIBHYIO ATOMHEYIO Maccy 0603Ha4aloT A , Iae
r — HayajJbHaA GYKBa AHTJIMHICKOrO cJIOBa relative, 4To o3HAUAET
«oTHOCUTeAbHBIN» . Hannpumep,

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

3HaueHNA OTHOCUTENBHBLIX ATOMHBLIX MAcC yKasaHBI B TabjiuIe
Mempneneesa M0 XUMAYECKIMU 3HAKAMH 2JI€MeHTOB.

AHanOrN4YHO, OTHOCUTENIBHYIO MOJIEKY/IAPHYIO MAacCy BellleCcTBa
o6osHauator M, Hanpumep M (H,0) = 18.

A, M_ — BeTWYMHBI, KOTOPHIE He MMEIOT eANHHUI U3MeDeHN .

YT0o6bl y3HATH OTHOCUTENBHYIO MOJEKYJIAPHYIO MACCY BEIIECT-
Ba, He 00A3aTeILHO JeIUTL MAcCy ero MOJeKyJIs Ha Maccy aToMa
Bogoposa. HysKHO IIPOCTO CJIOKUTH OTHOCUTEIbHbIE ATOMHBIE MAC-
CBI 9JIEMEHTOB, 06GPA3YIOIUX BEIIeCTBO, C yYETOM UHCIA ATOMOB,
HAIIpUMep:

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

1. Xumuueckan cdopmyaa. 2. Hugexcsr u ko3ddunuenTs.
3. OrHocuTeabHas aToMHas mMacca (A,). 4. OTHocurenbnas
MoJIeKyIapHasa mMacca (M),
YTo HABBLIBAETCS OTHOCHTEILHON MOJIEKYJIAPHON Maccoii?

Iloyemy A, u M, He HMEIOT eUHAT, M3MEPEHUA?

Yro osHauator sanucu: 3H; 2H,0; 50,?

Banummure GOpMYIIy caxapa, ecii U3BECTHO, UTO B COCTAB €TI0
MOJIEKYJIBI BXOAAT ABEHAAIlATH aTOMOB YIJepofia, ABailaTh
ZIBA ATOMAa BOIOPOAA ¥ ORMHHAJTIATH ATOMOB KHCJIOPOAA.

O Kakoit (popme CYIeCTBOBAHUSA XMMIYECKOTO dJIeMEeHTa KHC-
JIOpOJA FOBOPHUT KaKAasA U3 CIeAYIOMUX 3amuceii:

e 30; 50,; 4C0,?

§

HENR

(S8

I'maBa meprasn

ATOMBI XUMHUYECKHX
3JI€eMEeHTOB

OcHOBHBIE CBegeHUs
O CTPOEHHMH ATOMOB

Ber yixe sHaeTe, uTO M1060# XUMHUECKHH HIeMEHT, KaK npaBu-
JI0, MOJKET CYyIeCTBOBATH B Tpex (opMax: CBOGOIHBIE ATOMBI,
IpOCTBIE BEILECTBA M CIOXKHBIE BellecTBa. PaccMOTpUM IepBYIO
dbopMy -~ c80600HbLe amomubL.

IlouaTue amom BOSHUKIIO ele B AHTHIHOM MIDe 115 0G03HAYE-
HHSA YaCTUIL BellecTBa. B mepeBoze ¢ rpeyeckoro amom osHauaer
«HeIeJMMBIN» .

HWpnanpcknit pusux CTOHM Ha OCHOBAHWU OINBITOB NpUIIeNT K
BBIBOAY, UTO BJIEKTPUUECTBO HEPEHOCUTCA MeJIbUaiflllIdMKU 4acTH-
aMH, CYIIECTBYIOIIMMH B aTOMax BCeX XMMHUUYECKUX 3JIEMEHTOB.
B 1891 r. CToOHM HpPeAJIOK T 3TH JACTALBI HA3BATD a/leKmponamu,
YTO O3HAYAET HO-TPEYECKH « AHTAPB».

‘epes HECKOIBKO JIET TI0CHE TOTO, KAK DJIEKTPOH IONYIMAI CBOe
HasBaHMe, aHIHACKuE ¢usux J:xozed) TomcoH u dpaHIysCKUit
¢usux Kau Ileppen noKasanu, UTO BIEKTPOHBI HECYT Ha cebe OT-
PUIATENbHEI! 3apAA. OTO HAUMEHBIIMH OTPUIATEIbHEIH 3apan,
KOTOPbIH B XMMUM NPUHAT 38 TUHHUILY (—1), a ToMcoH gaxe cymen
OIIPe/eTUTE CKOPOCTD ABMKEHUSA DJIeKTPOHA (OHA PABHA CKOPOCTH
ceera — 300 000 xm/c) u Maccy aeKTpoHA (0HA H0YTH B 2000 pas
MeHbIIIe MACCHI ATOMAa BOZOPOAA).

Tomcon u IleppeH coeaUHAMN HOIIOCA HCTOUHHKA TOKA C ABYMS
MeTaJUIMYeCKUMHY IIACTUHAME — KaTOAOM ¥ aHOJZIOM, BIAXHHBIMH
B CTeKJAHHYIO TPYOKY, U3 KOTOPOit GBI OTKAYaH BO3HYX (puc. 5).
IIpu mopave Ha MIACTUHEI-3EKTPONB! HATIPSIKEHUA OKOIO 10 ThI-
CAY BOJIBT B TPyOKe BCIBIXMBAJ CBETAIIMICA PA3psAl, a OT KATOLA
(OTpHIATEFHOTO TOMIOCA) K AHOAY (LIONOMKUTEILHOMY ToIoCy) Jie-
TeJIN YACTHUIBI, KOTOpble yueHble CHAYANa HABBANHU KAMOOHLIMU
AYyiamu, a 3aTeM BBIACHUIHU, UTO 3TO GBI IOTOK 3JIEKTPOHOE.
OMeKTPOHEI, ynapssch 06 ocobble BElleCTBA, HAHECEHHELE, HaIpu-
MeD, Ha D9KPaH TeJIeBU30pa, BHIBBIBAIOT CBeYEHHE.

21



Iomox 3NEKMpPOH06

) Ceeuenue
cmexaa

Puc. 5. Kamodnas mpyorxa Tomcona

Brin cpenaH BBIBOJ — DJIEKTPOHEI BHIPHIBAIOTCA M3 ATOMOB Ma-
TepHasia, U3 KOTOPOTro CAeNaH KaTox.

CBOGOAHEIE 3IEKTPOHBI MY TIOTOK X MOXKHO IONYYHUTH U APYTH-
MH croco6aMul, HallpUMep IIpY HaKaJIUBaHAU METAJINYeCKO 1Ipo-
BOJIOKH WJIH TIPU NafeHUM CBeTa HAa MeTajsbl, 06pa3oBaHHbIE diie-
MeHTaM# IVIaBHOH moArpynmsl I rpynmsl Tabnuusl MeHzneneera,
HaIpuMep Iesuii.

Ho He TOJTBKO BIEKTPOHBI BXOAAT B COCTAB aTOMOB.

®usuk AHpY Bexkepenb 06Hapy KU, YTO IPUPOAHEI MUHEPAT,
cojepIKaluil CONb ypaHa, TOKe UCIIyCKaeT HeBeIoMoe U3IyJYeHue,
3acBeuYnBadg (POTOMIACTUHKM, 3aKPHITHIE OT CBeTa. OTO fABJIEHHE
GBIJIO HABBAHO PAJUWOAKMUEHOCMBIO.

Paznuuaior TpU BHAA PaaMOAaKTUBHBIX Jydeil (puc. 6):

Ol-JIy4H, KOTOPHIE COCTOAT U3 ({-IaCTUIl, MMEIOIINX 3apas B 2 pa-
3a GoJIblIe 3apsaza d7IEKTPOHA, HO C IOJOKUTENBHEIM 3HAKOM, U
Maccy B 4 pasa GOJIbIIe MacCHl aTOMa BOZOpOIa;

B-nyuu npescTaBagOT COGOM MOTOK BIEKTPOHOB;

Y-Iy4d — 9TO JNEKTPOMATHUTHEBIE BOJIHEI ¢ HUYTOMKHO MaJO#
Maccoil 1 He HeCyII{He 3JIEeKTPUUECKOT0 3apasa.

CrnenoBaTeNbHO, AMOM UMeem CAOHHOEe CMPOeHUue — COCTO-
HUT U3 HOJOKUTEIHHO 3aPAKEHHOTO AAPA U 3JI€KTPOHOB.

Kax ke ycrpoeH aToM?

B 1910 r. B Kem6pupsxe, 6;1u3 JlongoHa, IpHect Pesepdopy co
CBOMMHU YUYEHHKAMU U KOJIJeraMy M3ydas pPaccerBaHUe O-4aCTHUII,
TMPOXOAALIUX YePe3 TOHEHbKYIO 30J0TYI0 (GOJBIy U HajaBIIUX Ha
9KpaH. Anbda-gyacTuibl 06BIYHO YyTh OTKJIOHMAJIUCH OT TIEPBOHA-
4aJbHOTO HAllpAaBIEeHUA, BCETO Ha OAUH Ipafiyc, IOATBEPXKAAd, Ka-
3a710¢h 6bI, PABHOMEPHOCTH ¥ OZHOPOAHOCTD CBOMCTB aTOMOB 30JI0TA.
U Bapyr — o uyzo! — HccienoBaTeN 3aMeTHJIH, YTO HEKOTODbIe
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Puc. 6. Pacwennenue paduoaxmuenozo usiyenus
8 aneKmpuyeckom noae

O-4aCTUIEI PE3KO MEHANM HAIpaBlIeHUe CBOEro NMyTH, GYATO Ha-
TQJIKUBAJINCH HA KAKYIO-TO IIPErpajy.

PasmectuB skpan mepen ¢onsroi, Pesephops cymen o6Hapy-
JKUTh Jlajke Te pegdaiiinye ClIydad, KOTAa O-TACTHUIE, OTPABHUB-
IIACH OT ATOMOB 30JI0TA, JI€TeJH NPAMO B IPOTHMBOIOIOKHEIX Ha-
npaBleHuaAx.

Pacuersr noxasamu, uro HabnIofaeMble MU ABIEHUA MOLIH IIPO-
WU30#TH, ecTu GBI BCA MacCa aATOMA U BECh ero IOJOMKUTENbHEIH 3a-
Py GBULA COCPEIOTOYEHB! B KPOXOTHOM IEHTPAJBHOM azpe. Paju-
yc¢ Apa, KaKk BHsCHWIOCHE, B 100 000 pas Mensbme paguyca BCero
aToMa, TOH ero oGJ1acTH, B KOTOPOil HAXOAATCS BIEKTPOHBI, UMEI0-
LI¥€e OTPUIATeNbHBIA 3apan. Eciau npuMenuts obpasHoe cpaBHe-
HHe, TO Bech 06'beM aTOMa MOJKHO YIIOAOOUTH cTaguony B JIyskHU-
KaX, a AP0 — (PyTGOALHOMY MAUy, HOJIOYKEHHOMY B IIEHTD TIOJI.

ATOM 11060r0 XMMHUUYECKOTO JJIEeMEHTa — KaK 6bl KPOXOTHAS
Conreunas cucrema. IlosToMy Takyio MOzens aTOMa, MPENJIOKEH-
HyIo Pesepdopnom, HA3HIBAIOT NAGHEMAPHOIL.

Ho u 270 He Bce. OxashIBaeTCH, ¥ KPOLIEYHOE ATOMHOE ALDO,
B KOTOPOM COCPEOTO4YEHAa BCA MACCAa ATOMa, COCTOMT M3 YACTHIL
ABYX BUJIOB — NIPOTOHOB ¥ HEHTPOHOB.

IIpomonwi umeroT sapaj, PaBHBIHA 3aPAAy BIEKTPOHOB, HO npo-
THUBOIIOJIOKHE# TI0 3HaKY (+1), ¥ Maccy, paBHyI0 Macce aTomMa BO-
fiopozia (OHA NPUHATA B XMMHUHU 33 eAMHUIyY). O603HAYAIOTCA TIPO-
TOHBI 3HAKOM 1p (unn p*). Helimponul He HecyT sapaja, OHE HeflT-
PaJIBHB ¥ UMEIOT MacCy, paBHYIO Macce IIPOTOHA, To ecTh 1. O6o-
3HAUAIOT HeATPOHH 8HAKOM }n (uiu n?).
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CyMMa Yyucjia IPOTOHOB ¥ HeﬁTpOHOB B aTOMe Ha3bIBA€TCA MaAC-
COBbIM HUCAOM. HanpuMep, MAaccoOBO€ YUCJIO aTOMa aJIOMHHNA:

13 + 14 = 27
YUCJO YUCTO MaccoBoe
TIPOTOHOB HeHATPOHOB YUCIO

Tak Kax Maccoi 5JeKTPOHA, HUUTOKHO MaJoif, MOYKHO npeHeo6-
pedb, TO OUEBHMAHO, YTO B AZPe COCPefoTOUEHA BCA MACCA ATOMA.
DexTPOHH 0603HAUAIOT €.

ITockonbKY aTOM 3JIeKTPOHeHTpajeH, TO TAKKe 0UeBHIHO, 1TO
YUCIO NPOMOHOE U 31eKkmpoHoe 6 amone odutharoso. OHO pasHo
nopadKoeomy HOMepYy XUMULECKOZO dJleMeHma, IPACBOCHHOMY eMy
B ITepuoauueckoii cucreme. Hanpumep, B Aape aToMa KeJe3a cofep-
sUTCA 26 IPOTOHOB, & BOKPYT sAApa BpamaeTca 26 s71eK TPOHOB.

A Kak onpeseNuTh YUCI0 HEHTPOHOB?

Kax BaM yxe M3BeCTHO, Macca aToMa CKJIABIBAETCA U3 MACCH
[POTOHOB ¥ HEATPOHOB. 3HAsS IOPANKOBHIA HOMep dJeMeHTa 2),
TO ecTb YHCJIO IPOTOHOB, ¥ MACCOBOE YMCIIO (A), paBHOE CyMMe 4HM-
cell IPOTOHOB U HEHTPOHOB, MOXHO HAHTH UHCTIO HeiTpoHOB (N)
10 opmy.e:

N=A-Z.
Hanpumep, 9ucio HeTPOHOB B aTOMe *kejiesa PaBHO:
56 — 26 = 30.

1. AToM — clI0’KHAA HeATpaJbHAA YACTHIA, COCTOAIIAA M3
IIPOTOHOB, YIEKTPOHOB M HeMTPOHOB. 2. HekroTopsie xapak-
TePMCTMKH OTHX YACTHI| IPHBeJeHHI B Taliuie 2. 3. Bea
Macca aToMa COCpefoTOYeHa B ero Aape, 00'beM KOTOpOro
Ype3BBIYAHO Mal IO CPaBHEHHIO C o6 peMOM aToMa.
4. AToM — 3JJIeKTPOHEHTpAJNeH, TaK KAK COXEpPIKUT OJMHA-
KOBO€ GHCIO MPOTOHOB M 3JIE€KTPOHOB, PABHOE NOPATKOBOMY
HOMePY XMMUYEeCKOTO JIeMeHTa.

1 Kaxupe HAy4HBe OTKPHITHSA AOKA3AIH, UTO ATOM — CJIOMXKHAA
. yacTHYKA, 9TO OH AeauM?

2 O6nacuuTe cioBa A. M. Byrzieposa, KOTOPHI# 33JJ0JIT'0 A0 OT-

KpHTHA Bexkepesa nucan: «ATOMBL He HeieIMMbL IO cBoeit
IpUpPOZE, a HeAeJMMHE TOJNBKO LOCTYIHBIMHM HAM HHHE Cpes-
CTBAMH...»

3 OnpenennTe 9MCIO0 IPOTOHOB, 3EKTPOHOB U HEHTPOHOB I
ATOMOB 3JIEMEHTOB: MarHus, ¢pocdopa, 30J0Ta.
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Ilonb3yACh 9THMOJIOIMYECKHM CJIOBAPEM, OOBSCHUTE, IIOYeMy
IJIaHETAPHYIO MOJie/lb CTPOEHUS aTOMa, IpeAJIoxeHHyo Pe-
3ep(pOPAOM, HASHBAIOT TAKKe nyxneaprot. IloueMy IpoTo-
HBI ¥ HeHTPOHBI BMECTe Ha3hIBAIOT HYKAOHAMU?

IlopAnxoBHIT HOMep XMMHYECKOTo sjleMeHTa paBeH 35. Kaxoit
a10 snemeHT? UeMmy paBeH 3apsj sipa ero aroMa? CKOJIBKO
NPOTOHOB, 3JIEKTPOHOB M HEHTPOHOB COAEPIKHUT ero aToM?

OCHOBHEBIE XapaKTepHCTHKH

3JIeMeHTaPHBIX JACTHIL Ta6auma 2

YacTuna u ee Macca 3apang IIpumeuanue
oGo3nauyeHue

Ilporor — p~* 1 +1 YucJio IPOTOHOB
PABHO [OPSALKOBOMY
HOMepy dJIeMeHTa

Heittpor — n® 1 0 Yucsio HeHTPOHOB
HaxXoJAT 1o dpopmyie:
N=A-Z

DJIeKTPOH — e 1 -1 Yucso 3J1eKTPOHOB

1837 PaBHO IIOPAAKOBOMY

HOMepy 3JIeMeHTa

si7 HN3meHeHHsa B cOCTaBe saep
ATOMOB XHMHYECKHX 3JI€MEHTOB.
H30TONBI

Hrax, MbI BRIACHUJIM, UTO ATOM — MeJbUaifias 4acTUIla XUMHU-
YECKOT0 3JeMEHTA — OKA3aJICH CIOKHBIM ¥ YHUKAJILHHM 06paso-
BaHUEM IPUPOALI, MOCTPOEHHBIM M3 TPeX BHAOB 5JeMEHTAPHBIX
YaCTHUI — IPOTOHOB, HETPOHOB U 3JIEKTPOHOB.

IonoxeHne xUMUYecKoTo sJeMeHTa B Ilepuoanueckoit cucreme
H. ". MengeneeBa 3aBUCUT OT BeJMYUHEI 3apsaja fgpa aToMa, To
ecThb OT YHCJIa IPOTOHOB B HeM. IlonpoGyeM npeacTaBuTh cebe, 4To
6yner, eciii U3MEeHUTD YUCJI0 IPOTOHOB B SIAPE, TO CTh 3aPsA ATOM-
Horo siapa. KoHeuHo ke mojydaTcsa M3 MCXOLHOTO 3JIeMEHTA COB-
ceM Apyrue xuMudecKue 3jeMeHTHl. Takue nporecch Ha3bIBAIOTCA
adeprbimu ¥ IPOUCXOAAT, HanpuMep, Ha CosHIme, rge Axpa aTo-
MOB BOJOPO/lA COeAUHAITCA U 00pasyIoT AAPA ATOMOB rejiud. JTH
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IPOIECCH TPOTEKAIOT ¢ BhIAEIEHHEM OTPOMHOr0 KOIMIeCTEa SHep-
UM, 33 CUET KOTOPOH M CYIecTBYeT JKH3Hb HA Bemie. IlogoGHEIE
IpOIIeCCHl UeIOBeK HayYMICs IPOBOAUTD ¥ HA 3emie. Meura anxu-
MMKOB 0 IIPEBPAIeHHH He6IaroposHbIX 91eMEHTOB B 30JI0T0 CTANA
Bo3MOKHO#. HO 4TOGBI STH NPOLECCH IPOTEKAId, HYXKHO 3aTpba-
THTH I'POMaRHYIO SHEPIHUIO, M TAKOE 30JI0TO 6yzeT CTOUTH B COTHU
paa ZoposKe JoOEIBAEMOro OOBIUHBIMHE CIIOCOBAMHU.

Tenepb, ecliy, He MEHsA YHCIO0 IPOTOHOB B ATOME XUMUHECKOr0
s7I€MEHTA, TO 6CTh 3aPAL AAPA, A3MEHHTD IHCI0 HEATPOHOB, TO JIO-
[HYHO HPESIIOIOMKHUTE, YTO MOJOXKEHNEe XUMUYECKOro 3/1eMeHTa B
Tlepuonmueckoi cucTeMe He H3MEHHUTCH, TO €CTh K3 MCXOAHOTO Xi-
MHYECKOro dJieMeHTa He o0pasyeTcsa HOBOTO DJIEMEHTA. 3ro Gyuer
BCe TOT JKe XMMUIECKHH 3JIeMeHT, HO ATOMEI €ro GyAyT OTIHHaThCA
OT HCXOJHBIX CBOel Maccoi.

Pasnosudnocmu amomoe 00r020 U MO20 e
XUMUHECK020 INeMeNma, UMmeloujle 0URAK06bIL 3
3apad adpa, HO pa3noe MACCOE0e HUCNO, g
Ha3bl6AIOMCA UOMONnaAMu.

CJIOBO U30mMON COCTONT U3 [IBYX T'PEYECKHUX CJIOB: U30C — «OLUH»
M MOnoe — «MecTO», 0603HAUACT «3AHUMAIOI{HIT ONHO MECTO» (KIeT-
ky) B [TepropnyecKoit cucTeMe 9JIeMEHTOB.

XuMITHecKHe 3JIEMEHTBI, BCTpedalonecs B IpUpoae, ABIAOTCA
cMechIo H30TOmoB. Tak, yriepos HMeeT TPH M30TONA ¢ Maccol 12,
13 u 14; KuCIOpPOJ — TPH M30TOIA C MACCOH 16,17un 18 u . 1.

O6srano MpuBoguMasd B Ilepuoauieckol cucTeMe OTHOCHTEIbHAA
ATOMHAS MACCA XMMHUECKOT0 dJIeMeHTa sABJIAeTCsS CPeIHNM 3HA4e-
HpeM ATOMHBIX Macc TPHPOAHON CMECH U30TOMNOB NAHHOrO 3/IEMEH-
T& ¢ y4eTOM MX OTHOCHTEILHONO COAEPIKAHUA B IIPUPO/E, TIO3TOMY
X 3HAYEHHS NOBOJIBHO 4ACTO MMeET APOGHbIe aHaueHus. Hampu-
Mep, ATOMBI IPUPOJHOTO XJIOpa HPEACTABIAIOT coboit cMech ABYX
HBOTOIOE ¢ Maccoit 85 (1x B mpupoze 75%) u 37 (ux 25% ); caeno-
BaTeNLHO, OTHOCUTEIbHAA ATOMHAA Macca Xjiopa paBHa 35,5. Uso-
TOIIBI XJIOpA 3AIIUCHIBAIOTCA TAK:

35 37
35C1 u 31CL
XuMU4YeCKHe CBOMCTBA M30TOIIOB XJopa COBEPIIEHHO OAUHAKO-

BBI, KAK U H30TOIIOB 60JBIIMHCTBA XUMUYECKHUX BJIeMQHTOB; Ha-
IIpUMeEp KajJus, aproHa:

39 40K 39 40
9K 1 19K, J3AT 1 J3Ar.

26

OnHaKO0 M30TONBI BOAOPOAA CUJILHO PASJHYAIOTCS 110 CBOACTBAM
13-32 PE3KOr0 KPATHOrO YBEIUUEHUS UX OTHOCUTEIHHON aTOMHOMK
Macchl; UM Jajke IIPUCBOEHBI MHAUBUYAILHLIE HABBAHUA B XUMH-
YyecKyue 3HAKU: IPOTUH — }H; pefTepuit — fH, uin %D; TPUTHH —
3 3
1H, uwnu ;T (puc. 7).

Teneps MBI MOKEM 1aTh COBpeMEHHOe, 6ojiee CTPOroe W Hayd-
HOe olIpefieJieHe XMMUUECKOMY DJIEMEHTY.

E Xumuveckuil Inemenm — 3mo COBOKYNHOCMb
amomoe ¢ odunaxosvim 3apadom adpa.

1. SAnepusie npoueccsi. 2. Ilp
Tomsl. 4. H3oTomsl Bogopona.

paLIeHUu s 3. Ta. 3. Hzo-

romsr {9K u {9Ar?

Ilouemy B Ilepuonuueckoit cucreme . 1. MeHaeneesa oTHO-

CH;;J!LH&H aTOMHAA Macca aprosa Onuska K 40, a Kanua —
K 39?7

HOJIBBYHCB HaA3BAaHUAMU dJIEMEHTAPHBIX YacTUI, 13 KOTOPBIX

COCTOAT aTOMHBIE Spa, HOIPoOYiTe maTh APYroe olnpenene-
HUe U30TOIIOB.

®
\

1 Kax BBI AyMaeTe, oueMy IIPOSBIAIOT PA3HBIE CBOMCTBA U30-

H

Pnf:. 7. Cxema a0ep amomos (4epHbie KPYHKU — NPOMOHbL, 204y0bie —
HeilmpoHbL )
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4 ITouemy M30TONBI XJIOPa OAMHAKOBBI MeXK Ay €o00if 1o cBoifcT-
BaM, TOTAa KaK M30TOIBI BOAOPOAA pasHATCA?

5 Ilouemy meitTepuesyro Boay D,0 HasbIBalOT TaKeIOH BOJIOMH?
IIpurorossTe coobieHne «CpaBHeHNe CBOMCTB JeTKOH U Td-
== aKeJIol BOABI», NOJB3YSICh ONOTHUTEILHON TUTepaTypoii.

6 Haitaure B Ilepuoguueckoit cucTeMe XMMUYECKUX /IeMEHTOB
TPU Iapbl 3JIEMEHTOB, ¥ KOTOPHIX Iof0GHO nape Ar — K BHa-
TS ygJle PacIoJIo:KeH BJIeMeHT ¢ GOJIhIIMM 3HadeHueM OTHOCH-

TeJILHOM aTOMHOM MacChI.

MsI BRISCHUJIM, 9TO CEpALLe ATOMA — ITO €To AApo. Bokpyr Hero
pacroyaraloTcs 3JeKTpoHbl. OHM He MOLYT GBITH HENOABYKHBI,
Taxk KaK HeMe[JIeHHO ynaiu 66l Ha sS4po.

B Hauane XX B. 6blila IpUHATA NAGHeMApHasl modensb cmpo-
eHuR amoma, COrJIAaCHO KOTOPO# BOKPYT O4YeHb MAJIOTO IO pa3Me-
pAaM TIOJIOKUTEIBHOTO AApa ABHIKYTCA BIEeKTPOHEI, NOA06HO IJIaHe-
tam Bokpyr ConHna. JlanpHeliuine ucciles0BAHUA IOKa3aiu, YTO
CTpoeHHe ATOMa 3HAUHUTEJbHO cIo)KHee. IIpo6ieMa CTPOeHUST aTOMa
ocTaeTCa aKTyaJbHOU U AJIs COBpeMeHHO! HayKH.

DeMeHTapHEIe YaCTUIBI, PO aTOMa, aTOM, MOJIEKyJa — BCe
3To 06'BEKTHI MUKpOMUpa, He Habaiozaemoro Hamu. B HeM gpeficT-
BYIOT UHbIE 3aKOHBI, YeM B MAKpOMHUpE, 00 BEKTHI KOTOPOTO MBI MO-
JKeM HabJI0JaTh U1K HeIOCPeACTBeHHO, U C IOMOIIBI0 IpUGOPOB
(MHKDPOCKOII, TeJeCKOIl H T. x.). Iloatomy, obcysxpas majee cTpo-
eHMe DJIeKTPOHHHX 000JI0YeK aToMOB, 6yneM TMOHMMATh, UTO MbI
co37aeM CBOe NIpefCTaBjeHUe (Mojelb), KOTOpOe B 3HAUYMUTEIbHOMI
cTeleHU COOTBETCTBYET COBPEMeHHBIM B3IVIAAAM, XOTa U He sABJIA-
eTca abCOJIIOTHO TAKHUM JKe, KaK y yueHOro-xuMuka. Hama Mmogens
yIIpollieHa.

DeKTPOHBI, ABUrasCh BOKDPYT sxpa aToMa, oOpasyloT B COBO-
KYIIHOCTH er'o 3eKMmpOorRHY10 0600uKy. TUCIO 5IeKTPOHOB B 060-
JIoUKe aToMa PaBHO, KaK BBI yoke 3HaeTe, YHUCIy NPOTOHOB B sAape
aToMa M oIpejesiseTCsa MOPAAKOBLIM UJIX ATOMHBIM HOMepOM aJle-
meHTa B Tabaune JI. I. MeHaeneeBa. Tak, ajleKTpoHHas 060JI09Ka
aTOMa BOJOpOJia COCTOMT U3 OJHOTO BJIEKTpOHa, XJopa — HU3 CeM-
HAANATH, 30JI0Ta — M3 CeMUecaTu aeBaTu. Kax e qBUKYTCA dJIEKT-
poHbI? XaOTHUECKH, HO06HO MOLIKAM BOKDYT TOpAIIel JaMIouKu?

) Crpoenne 3JeKTPOHHBIX
000JI09eK AaTOMOB
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Wnu ke B KaKOM-TO ollpesie/IeHHOM II0-
paaxe? Oxas3bIBAETCA, HMEHHO B OIIpe-
neJeHHOM HOpsAKe. 5

DNeKTPOHbI B aToMe pas3lIndaioTCs
cBoell 9Heprueiti. Kax mnoxassiBaroT
ONBITHI, OAHU U3 HUX NPUTATHBAIOTCS 4
K Aapy CUJIbHee, Apyrue — ciabee.
FnasHag OpuuYMHA STOrO 3aKIOYaeT-
Cs B pa3HOM yAaJIeHUM 3JIEKTPOHOB OT
axapa atoMa. YeM Gauke 3JIeKTPOHBI 9 e 8
K AApY, TeM OHM NIpOdYHee CBA3AHBI C
HYUM, ¥ UX TpyAHee BbIPBATh U3 BJIEK-
TPOHHOM 060JIOYKH, a BOT UeM pajbllle
OHHU OT sifep, TeM Jierde UX OTOPBATH. (n) (2n?)
OueBuAHO, YTO IO Mepe yAANeHHsS OT
Anpa aToMa 3anac 3HepIUH JIEeKTPOHA  Puc. 8. Makcumanshoe wucno
yBelIm4uBaercs (puc. 8). 91eKmPOH08 Ha Hepzemuie-

ONIeKTPOHDI, ABMKYIIMeCsa BOMU3U CHOM YposHe

sapa, Kak Obl 3aropaskUBAIOT (IKpaHU-
PYIOT) AApO OT APYTHMX 3JeKTPOHOB, KOTOpbIe NPUTIATMBAIOTCA K
Anpy cnabee U ABUIKYTCS Ha GoJbIIEM yaaJeHHHU OT Hero. Tak 06-
pPasyoTcsa NeKMpOHHble CAOU B BJEKTPOHHOH 060J0uKe aToMa.
Kaskaplil oleK TPOHHBIHA CJI0H COCTOWT U3 BJIEKTPOHOB € GAUBKIMMU
3HaYeHUAMU SHePTUU; OSTOMY BJIeKTPOHHEIE CI0M HashIBAIOT ellle
IHepzemuieckumu yposnamu. Mol fajee Tak U 6ymeM FOBOPUTH:
«JNeKTPOH HaXOAUTCA Ha ONpeAeJeHHOM SHepreTHYeCKOM YDOB-
He».

Yuco sHepreTHYECKUX ypOBHe# paBHO HOMEpY Oepuozaa B Ta6-
nune JI. . MeHpeneeBa, B KOTOpoM HaXOQUTCA XUMUUECKUI Dile-
MeHT. 3HAUYHT, BIEKTPOHHAs 0GONOUKA ATOMOB NEPBOTO IEpPUOAa
COIEPXKHUT OAUH 3HepreTUUeCKUl ypOBEHDb, BTOPOrO NEpHOL — ABa,
TpeTbero — TpHU u T. 4. Hanpumep, B aToMe a30Ta 0Ha COCTOMUT U3
ABYX 9HEpreTUUeCKUX YPOBHeH, a B aToMe MarHUs — U3 Tpex:

BED)

MakcumansHoe (Hauboblilee) YUCIO 376 KTPOHOB, HAXOAIIUXCA
Ha BHEepreTHYeCKOM YPOBHE, MOKHO OIIpeJeIUTh o dhopMy.ae: 2n2,
rae n — HoMep yposHsa. CllefoBaTelbHO, nepabiii sHepreTUIeCK Wit
VPOBeHS 3alI0JIHEH IIpY HAJIMYMY Ha HEM IBYX 5JeKTPOHoB (2 - 12 = 2);

E |

3 18

1 — 2
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6mopoii — NPY HAJIMIUY BOCHMH 3/IEKTPOHOB (2 - 22 = 8); mpemuil —
BOCEMHAAUATH 1 T. A. B Kypce xumuy 8—9 K1acCOB MbI 6yaeM pac-
CMATPUBATH BIEMEHTHl TOJIBKO OEPBEIX TPEX [EPUOMOB, I03TOMY C
3aBepLIEHHIM TPETHUM BHEPreTUUeCKUM YPOBHEM Y aTOMOB MbI He
BCTPETUMCH.

Yncio 37€KTPOHOB Ha BHEIIHEM 3HEPreTUYECKOM YPOBHE 3JIEK-
TPOHHOH 060JOYKH ATOMA PABHO HOMEPY I'PYIIBI A XUMUIECKAX
3JIeMEHTOB I'IaBHBIX IOATPYII.

Tellepb MBI MOXKEM COCTABUTH CXEMBI CTPOEHH BJIEKTPOHHBIX
0601049eK ATOMOB, PYKOBOACTBYACH CJIEYIOIIUM IIJTaHOM:

a) onpezeauM o0IIee YKCI0 31eKTPOHOB Ha 060109Ke 110 OPsAA-
KOBOMY HOMEpPY BJIEeMEHTa;

6) ompeeNMM TUCIO PHEPTeTUYECKHX YPOBHeH B 2JIeKTPOHHON
060JI04Ke 10 HOMeDPY epuosa;

B) ONpeZe/IUM UHMCIO BIEKTPOHOB HA KaXK/OM 9HEPreTHIeCKOM
ypoBHe (Ha 1-M — He GoJblIe ABYX; HA 2-M — He 6o0Jjiee BOCbMU, Ha
BHEITHEM YPOBHE YMCJIO 3JIEKTPOHOB PABHO HOMEPY I'PYIIBI — LA
3JIeMeHTOB IVIaBHBIX IIOATPYIII).

fxpo aToMa BoziopoAa umMeeT 3apsa (+1), TO ecTh COIePIKUT TONb-
KO OfUH IPOTOH, COOTBETCTBEHHO TOJIBKO OAUH 37€KTPOH Ha eIUH-
CTBEHHOM BHEPreTHYeCKOM ypoBHe. CxeMaTHUUHO 3TO Ipe/cTaBlIe-
HO HUJKe, BAIMCHIBAETCA ¢ IOMOIBIO BIEKTPOHHOM (POpMYIHI clIe-
AyomuM 00pasoM:

LH 1.

D ®
H He

Caenyomuit anemesT I nepuoza renuit. SIapo aToMa rejus ume-
er sapsaf (+2). ¥V Hero Ha BHePreTUYECKOM YDOBHE UMEKOTCH YXKe
[IBa 3JIeKTpPOHA:

Lo He 2e.

Ha nepBoM sHEpreTUyecKOM YPOBHE MOI'YT IIOMECTUTHCA TOJBKO
IBa 3JI€KTpOHA U HUKAK He 6oJbloe — OH IIONHOCTHIO 3aBEpIICH.
IIoTomy-To I mepuox cucremsr MeHeneeBa 1 COCTOUT U3 ABYX dJie-
MEHTOR.
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Y atoma nuTus, sneMeHTa 1l nepuona, moABIAETCA eINe OfUH

9HEepreTU4eCKU#l ypOBeHB, Ha KOTODHIH U <«OTIPABUTCA» TPETHUH
3JIEKTPOH:

Li @) Be. >

¥ atoma Gepuiniusa Ha BTopoix YPOBEHb «IIONafaeT» elle OgUH
3JI€KTPOH:

. Be 2e, 2e.
ATom 6opa Ha BHEIIHEM ypOBHE UMeeT TPH 3JEKTPOHA, a aToM

yraepoza — 4YeThIPe 3JeKTPoHa; ...aTOM (PTOpa — CeMb 3eKTPOHOB,
aTOM HeOHa — BOCEMb 3JIEKTPOHOB:

1 10Ne 2e, 8¢.

Bropoit ypoBeHBL MOMKET BMECTUTH TOJBKO BOCEME BJI€KTPOHOB,
¥ MO3TOMY OH 3aBepIIeH y HeoHa.

e ) Naw))

VY aTtoma HaTpusa, anementa IIl mepmona, moaBNAeTCA TpeTHI
SHEPreTHdYecKHil ypoBeHb (06GpaTiuTe BHUMAHME — ATOM BJIEMEHTAa
III nepuona comepsKUT TPH PHEPreTHYECKUX YPOBHsA!), ¥ Ha HeM
HAXOOUTCA OOUH 3JIeKTPOH:

.1,Na 22, 82, 1¢.

ByzeM BHUMaTeIbHBEIMU: HATPUH — djeMeHT I rpynmsl, Ha BHe-
IIHEeM BHEePreTU4ecKOM YPOBHE Y HErO OfYH BJIEKTPOH!

OueBuziHO, HETPYAHO GyZeT SamucATh CTPOEHUE DPHEPTeTHYECKUK
YPOBHeil 113 aToMa cepsl, saemeHTa VI rpynnst 111 nepuona:

s 16S 22, 82, 6.
\\\
s@))) 4re)
2 8 8
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3agepmaer 111 mepuoz aprox:

1sAT 2¢, 8¢, 8e.

AToMbI BIeMeHTOB IV mepuoja KOHETHO ke MMEIOT 9eTBepTHIN
yPOBeHB, HA KOTOPBL y aTOMA KAJIHA OTIPABJIAETCA OJIUH BJIEKT-
POH, a y aTOMa KaJbIua — ABa 3JIEKTPOHA.

Tenepb, KOTAa Mbl IO3HAKOMUJINCE C VIIPOILIEeHHBIMY IPEACTaB-
JIEHUAMH O CTPOEHHH aTOMOB DJIEKTPOHOB I u II nepuogos Ilepu-
OIECKOH CHCTEMBI, MOXHO BHECTH yTOUHEHUA, IPAGIIKAIOIIIE
Hac K Gojree BepHOMY BaIVIAAY Ha CTPOEHHE ATOMA.

Haumewm ¢ apanoruu. [Togo6HO TOMY KakK GHICTPO ABMIKYIIAACH
WrJIa MIBeiiHOH MAINMHKH, NPOH3adA TKaHb, BBIIIMBAET HA Hell y30p,
TaK ¥ HEM3MEPHUMO ObicTpee [BHKYITHiiCA B IPOCTPAHCTBE BOKPYT
ATOMHOTO s/pa SJIEKTPOH «BHILIMBACT», TOJIBKO HE IJIOCKHH, & 00b-
eMHBIl DUCYHOK 37€KMPOHH020 o6naxa — op6umanu. Tax xax
CKOPOCTH IBUKEHHA BIEKTPOHA B COTHHU THICAT pas 6oJIbIIIe CKOPO-
CTH ABMKEHHUSA LIBEHHON UIJIbI, TO TOBOPAT 0 BEPOSATHOCTH HAXO0X-
JeHHS BIEKTPOHA B TOM HJIA MHOM MECTeé npocTpaHcTBa. JlonycTuM,
4yTO HAM YHAJI0CH, KAk Ha CIOPTHBHOM dorodunuIIE, YCTAHOBATD
HOJIOEeHMe 3IEKTPOHA B KAKOM-TO MeCTe OKOJIO AApa M OTMETHUTH
5TO moJsIo:keHue Touroit. Ecan TaKo# «HOTOGUHMLI» CAeIaTh COT-
HY, THICAYHZ Pas, TO MOJYIUTCA MOJETE 3JIEKTPOHHOr0 06aKa.

B 3aBHCHMOCTH OT SHEDPTHH JIEKTPOHHBIE o6axa, WK OpouTAIN,
orTnuuatorces pasmepamu. IIOHATHO, 4TO 1€M MEHBIIE gamac dHep-
[V 3JIEKTPOHA, TEM CHJIbHEe NPUTATMBAETCA OH K APy U TEM
MeHbIIIE [0 Pa3MepaM ero OpouTans.

ITpocmpancmeo 60Kpy2 2dpa amoma, z0e HauGonee
6epoamno naxoxdenue ann020 3AEKMPONL,
Ha3vieaemes OPGUMANbIO IMOZO INeKMPORA UL 4
INeKMPORHbLM 06rAKOM.

Op6uTrany MOTYT UMeTh Pa3HyIlo dopmy. Tax, KasKIbI HOBBI#
sHepreTudecKuil ypoBeHb B ATOME HaUHHAETCA C S-OpOUTaNH, KOTO-
pasi uMeeT chepUIeCcKyio dbopmy. Ha KasK0o# OpOMTaIN MOKET Ha-
KOZUTHCHA TOJBKO [BA JJIEKTPOHA. Ha BTOPOM H IOCTENYIOIIUX
YPOBHAX IOCJIE OAHOM s-OpGUTANM NOABIAIOTCA p-opGuTaNy raHTe-
neoGpasHoi hopMel (pHC. 9). Takux op6uraeii Tpu. Jlio6yio op6u-
TaJb 3aHHMAIOT HE 6ojee JBYX DJIEKTPOHOB. CiepoBaTeIbHO, HA
$-OpOUTATM UX MOET OBITH TOJBKO /iBA, & Ha Tpex p-OpOUTAIAX —
mrecTh 3J€KTPOHOB.

Hcnonbaya njsd 0003HaYeHNA YPOBHA apaGckue nA@ps K 060-
amauasd opburanu GykBaMu s M p, a YHCJIO DJAEKTPOHOB JAHHOMN
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s P
Puc. 9. Popmoe s- u p-snexmponrsix opbuma.eii (06.1aK08)

23361:1:1% apab6CKo#t nudpoit Beepxy cnpasa Hajx GYKBO, MBI MO-
306pa3uTe CTPOEHUE aTOMOB 6oJe

€ IOJHBIMH 5JI -
MU hopMyIaMU. SCKTPOREE

3anunreM s1eKTPOHHbIE (hopMy.tst aToMoB I u IT mepmozos:

H — 1s!; He — 1s2; Li — 152251; Be — 1s2

; ; ; Be — 15%2s%;
B — 15%22522p!; C — 1s22522p2; N — 1522522p3;
O — 1s225%2p%; F — 1522522p5; Ne — 15225226,

Tmf:éy:; :JIeMEHTLI MIMEIOT OJ\MHAKOBO YCTPOCHHbIE BHEUIHUE dHepre-
YPOBHHM, TO ¥ CBOMCTBA BTHX 3JIEMEHTOB NOA06HEI. CKa-
JKeM, aprOH X HEOH COjep:KaT Ha BHENIHEM YDOBHE MO BOCEMb
9JIEKTPOHOB, U IIOTOMY OHM MHEDPTHBI, TO €CTh MOYTH He BCTYIAIOT
B XMMHUYECKHE peakuuu. B cBOGOZHOM BUie ApIOH X HEOH — Tashl
KOTOpBIE HMEIOT OAHOATOMHBIE MOJIEKYJIBL. =

ATOMBI JTUTHA, HATPUA U KAJIUS CONEPIKAT HA BHEIIHEM YPOBHE

110 OHOMY 3JIEKTPOHY ¥ 06a/laloT CXOAHBIMY CBONCTBAMH, IIOBTOMY

OHU IIOMEII[eHbl B OZHY M Ty ke rpynny Ilepuogudueckoii cucTeMsl
Cnenaem oﬁoﬁuulexme: OJMHAKOBOE CTPOCHHE BHELIHUX anepre:

TUYEeCKHX YPOBHEI MepHOAHYECKM MOBTOPAETCs, MO3TOMY MepH-
OMYeCKM MOBTOPAIOTCA M CBOMCTBA XHMHYECKHX DJIEMEHTOB. JTa
3aKOHOMEPHOCTH oTpPaxeHa B HagBauuu ITepuoduveckoi cu.cme—
Mbl xuMmudecKkux saementoB [[. M. Mengeneera.

1. ONeKTPOHBI B ATOMAX XMMHYECKHX DJIEMEHTOB PacCIIOJa-
raloTCH Ha 3HepreTHMYEeCKUX ypoBHAX. 2. Ha nepsom amepre-
THYECKOM YPOBHE MOTYT HAXOTHTBCHA TOJNBKO [Ba 3JIeKTPOHA
HAa BTOPDOM — BoceMb. Takue YpOBHH HA3BIBAIOTCA 3aBE :
meHHbIMH. 3. YHCI0 YHepreTHIECKUX YPOBHEH paBHO }IOMIE,-
Py mepuona, B KOTOPOM HAXOQUTCH XUMMYECKMH 3JIeMEeHT
4. Yncao 3I€KTPOHOB HA BHELIHEM YPOBHE aToOMa xmvmqe:
CKOT'O 3JIEMEHTa DABHO HOMEPY ero IPYIINEI (AJIS 3JIEMEHTOB
TIABHBIX MOArpymm). 5. CBOMCTBA XMMHMYECKMX 3JI€MEHTOB
NMEPHOAHYECKH MOBTOPAIOTCA, TAK KAK MEPHOIMYECKH MOBTO-

PAETCA CTPOCHME BHEIIHMX IHEPre
THYECKHX i
paeres ypoBHe# y ux

2 Xunanes, 8 k. laGpueans 33




MsobpasuTe cxeMbl CTPOEHH ATOMOB C/IeAYIOIMUX XUMUTE-
CKUX 3JIeMEHTOB: a) amoMunns; 6) ocdhopa; B) KUCIOPOAA.

CpasHHTe CTpPOEHHE ATOMOB: &) asora U pocdopa; 6) docdopa
¥ CepHI.

B clieAyIomuX IpealoxKeHUsaX BCTapbTe IPONYHIeHHBIE CI0Ba:
«ATOM KpeMHUS COLEPKUT B sApe ... IPOTOHOB U ... HEATpO-
0B, UMCJIO 5JIEKTPOHOB, HAXOJAIMXCSA BOKPYT AAPA, KaK 1
YKCJIO IPOTOHOB, PABHO ... dJeMeHTa. TUucio sHepreTude-
CKHUX ypoBHeil onpezie/isieTcsl HOMEPOM ... ¥ PABHO ... . Yuciio
BHEILIHUX 3JEKTPOHOB ONPEeIAeTcss HOMEPOM ... U PABHO ...».

[loueMy B IepsoM nepuoge cucrems! II. W. Menzgeneesa co-
HepUTCA TOMBKO ABA DJIEMEHTa, a BO BTOPOM — TOJBKO BO-
ceMb?

[IpuBeayTe IPAMEPEI NePUOATIECKY IOBTOPAIOMUXCA ABJIe-
HUi, ¢ KOTOPBIMHE BbI IO3HAKOMMJIUCEH NPY U3YUEHUHU [PYTHX
yuebHBIX IPEeIMeTOB.

IlonpoByiite AaTh cOGCTBEHHOE TOJIKOBAHKE CJIEYIOIUM CTPO-
KaM 13 cTEX0TBopeHus B. Bpiocosa «Mup 31€KTPOHA»:

BbiTh MOKET, 9TH 3JIEKTPOHBI —
Mupsi, I'fie IATh MATEPUKOB,
HckyccTBa, 3BaHbA, BOHHBI, TPOHBI
W nmamMATH COPOKAa BEKOB.

Eine, 6bITh MOKET, KaMKAbIA aTOM —
BceneHHas, rge cTo IIAHET;

Tam Bce, 4TO 3[€Cb, B 00'beMe CKATOM,
Ho rakske To, 9ero 37echb HeT.

O KaKoM IOSTHYECKOM Jlape TOBOPAT IpHBE/EHHBIE BHIIIE
7 CTPOYKH, €C/IH YYECTb, UTO CTUXOTBOPEHHE ObLI0 HANMCAHO
B1922r.7

HN3MeHeHHe YHCIA YIEKTPOHOB
9 Ha BHeIIHeM 3HepreTHIYeCKOM ypoOBHe
aTOMOB XMMMYECKHX 3JIEMEHTOB

Kaxaelii mepuoi cUCTeMBI 9JIeMEHTOB II. A. MeHfleNleeBa 3aKaH-
ypBaeTCsa MHEePTHHIM I'a3oM.

CaMbIM pacIpocTpaHeHHBIM U3 HHEPTHBIX (61arOPOAHEIX) TA30B
B aTMoc(hepe 3eMIM ABIAETCA aprOH, KOTOPBIA YAAIOCH BHASTUTH
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B UMCTOM BHJ€ PaHbIlle JPYTUX aHAJOroB. B ueM IIpUYMHA UHEPT-
HOCTH I'eIs1, HEOHA, aproHa, KPUIITOHA, KCeHOHa U pagoHa? B ToMm,
‘ YTO Y aTOMOB MHEPTHBIX I'a30B Ha BHEIIHUX, CAMBIX YAAJE€HHBIX OT

AApa yPOBHAX HAXOIUTCA BOCEMBb 3JIeKTPOHOB (y Telusd — ABa).
| BoceMp 3JIEKTPOHOB HA BHELIHEM YpOBHE — IpeAeJbHOe YUCJIOo
i I Kaskporo sineMenTa IlepHonuueckoit cucTeMBl, KpoMe BOAOPO-
[a ¥ rejiusa. 9To cBoeoOpasHbIi HAeall IPOYHOCTH BHEPreTUYECKOro
YPOBHA, K KOTOPOMY CTpPeMATCA ATOMBI BCEX OCTAJIbHBIX 9JIeMeH-
ToB IlepuoauuecKoit cucTeMBI.

Jlo6uBaThCS TAKOTO HOMOXKEHUSA SeKTPOHOB aTOMBI MOTYT ABYMS
OyTAMH: OTAaBas DIEKTPOHH ¢ BHEIIHEro YpOBHA (B 9TOM cliyuae
BHELIHUI He3aBepIIeHHbI!l YPOBEHDb HcuesaeT, a IPeAnocIefHNH,
| KOTOPBIi ObLJI 3aBepLIeH B OIPeAbIAYIIeM Iepiofie, CTAHOBUTCS BHEII-
HUM) UJIU ODPUHUMAS BJIeKTPOHBI, KOTOPHIX He XBaTAeT [0 3aBeT-
HOIT BOCbMEpKH. ATOMBI, HMEIOIINe Ha BHEIIHEM YPOBHe MeHblilee
YHCIO0 JeKTPOHOB, OTHAIOT MX aTOMaM, Y KOTODHIX HA BHEIIHEeM
ypOBHE GOJIbIIIe 3JEKTPOHOB. JIETKO OTHAaTh ONUH BIEKTPOH, KOrAa
OH €M HCTBEHHBI Ha BHELIHEM YPOBHE, ATOMAaM 3JIEMEHTOB TJIaBHOH
nogrpynns! I rpynnst. Tpyasee oTnaBaTh ABa 5JIeKTPOHA, HATIPUMED,
aToMaM 3JieMeHTOB I'laguoil noarpynns! II rpynnsl. Emnre Tpyanee
OTHaBATH CBOM TPH BHEILHHNX 9JeKTpoHa aroMaM sjeMentos III rpyn-
nel. Tendenyuio ¥k omdave IneKMpPoOHO8 ¢ 6HeULHe20 YPOSHA UMe-
om amomb. memannoé. I ueM jerde aTOMEI 3JIeMeHTa-MeTalaa
OTHAIOT CBOM BHEIIIHYE BJIeKTPOHEI, TeM B GOJbIllell cTelleHH BhIPa-
°KeHBI Yy Hero MeTajjinuecKue csoicTBa. IIOHATHO MOITOMY, 4UTO
HanGoslee TUNINYHBIMU MeTajliaMu B Ilepuognueckoit ciicTeMe sAB-
JISIIOTCS 9JIEMEeHTHI TlaBHoi moarpynns! I rpynnel. M3 ckasansoro
MOJKHO cfieflaTh cIeVIOINI BEIBO/.

B npedenax nepuoda ¢ pocmom 3apada amomnozo
Aadpa, a COOMEeMCMEEHHO, U € POCMOM “UCLA
6HEULHUX ILEKMPOHOE MEMAAAULECKUE CE0UCTMEa
XUMUYECKUX 3Tle MeHMO0E8 Y MeHbULAIOMCA,
Hememannuvweckue céoiicmea, XapaKxmepusyoujuecs
| Le2ZKOCMbI0 NPURAMUA INEKMPOHOE HA 6HEULHUT

| YPpo6eHb, npu 3MOM ycuausaromea.

Hau6osiee THDNYHBIMY HEMeTAJIAMU ABIAIOTCSA 9/IeMeHTHI IJIaB-
uoit mogarpynnst VII rpynnel. Ha BHeIllHeM ypoBHE aTOMOB 3THUX
9JIeMeHTOB HaxofsaTcA ceMb JeKTPOHOB. J[o BOCBMH 3JIeKTPOHOB
Ha BHEUIHEM YPOBHE, TO €cTh 0 YCTONUMBOro cOCTOSAHUS aTOMOB
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UM He XBaTaeT IO OJHOMY 31eKTpOoHY. OHHU JIETKO MX IIPHCOEAUHAIOT,
NPOABJIAA HeMeTALINIeCcKHe CBOMCTBA.

A kax BefyT ceGs aTOMBI 3/JeMeHTOB INIaBHO# moprpynisl IV
rpynnsi? Begs y HUX Ha BHEITHEM YPOBHE YeThIpe 3JIeKTPOHA U UM,
Kasajloch 6bI, BCe PABHO, OTAATH WK NMPUHATH YeThIpe 3J1eKTPOHA.
BEIACHUIOCH, YTO Ha CIIOCOGHOCTH aTOMOB OTAABATH MM HPUHH-
MaTh 5JeKTPOHBI OKA3BIBAET BIUSHKE He TOJBKO YHCJIO 3JEeKTDPO-
HOB HA BHEIIHEM ypOBHe, HO U Takasd BayKHAA XapaKTEPUCTHKA
aToMa, Kax ero paguyc. B npezenax mepropsa 4MCIO sHEpreTude-
CKMX YPOBHeH y AaTOMOB XMMHYECKHUX 5JIeMEeHTOB He MEeHseTCs, OHO
ONMHAKOBO, & BOT pajiyC YMEHBIIAETCH, TAK KAK PAcTeT IOJOXKH-
TeBbHBIH 3apsal Anpa (YHCIO IPOTOHOB B HeM). Bestexcrue sTOro
TNPUTSIKEHNE 3JTeKTPOHOB K fAAPY YCHJIMBAeTCs, U paguyc aroMa
yMeHbIIaeTCs, ATOM Kak Obl cikumaercsd. IT0sTOMY CTaHOBUTCSA BCe
TpyAHee OTAATH BHEIIHUE 3JeKTPOHBI M, Ha060pOT, Bee Jierye IMpu-
HATH HeJ0CTaolIe O BOCHMU 3JIEKTPOHBI.

B npenenax opHo# M TOH Ke HOAIPYHIBI PajHyC aTOMa pacTeT
¢ yBeJHUYeHHEM 3apsia aTOMHOTO A/pa, TAK KAk NP HOCTOAHHOM
4uclle 5JIeKTPOHOB HA BHEIIHEM YPOBHe (OH PaBeH HOMepPY TPYIIIIEI)
pacTeT 4UCJIO0 SHEPreTUIECKUX yPOBHel (OHO PABHO HOMEPY IepHo-
na). [ToaToMy aToOMy cTaHOBHTCA Bee Jierde OTAATH BHeEIIHUE 3JIeKT-
POHEI.

B Ilepuogirdeckoii cucTeMe ¢ pOCTOM TMOPSIKOBOTO HOMEPA CBOM-
CTBAa ATOMOB XMMHYECKHX 3JeMEeHTOB MEHSIOTCA CIeAyIOIUM 06-
pasoM:

B npexesxax omHO M TOH XK€ B npegenax oiHOTO U TOTO Ke
rpynnsl (B TIaBHOI MOATPYNIE) | IEPHOAA MeTaJLIMUIecKHe CBOii-
MeTaJLIMYECKHEe CBOHCTBA CTBA YMEHBIIAIOTCA, 3 HEMeTAJ-
YBEJIMUYMBAIOTCH, HEMeTAJLIM- JMYeCKHe —yBEeIHIHBAOTCH,
YecKHe — YMEHbBINAIOTCH, TaK KakK:

TAaK KaK:

a) yBEAWYNBAIOTCSA 3apPAAbL
ATOMHEIX A/mep;

6) PACTET UHCIO 3IeKTPOHOB Ha |
BHEIIHEeM yPOBHE;

a) yBeIMUUBAIOTCHA 3APAIBI
ATOMHBIX fApep;

6) 9UCIIO 3JIEKTPOHOB HA
BHEIIHeM YPOBHe MOCTO-
HAHHO;

B) pacTeT YMCJIO
JHepreTHYeCKUX yPOBHeIi;
T) YBeJIUYUBACTCS PARUYC
aToma.

B) YHMCJI0 SHEPreTHYeCKHUX
YPOBHeii IOCTOSHHO; .
T) paAnyc ATOMa YMEHBIIAETCH.

36

| GGG

KaxoB ke pesyJbTaAT «IIPUHATHS — OTHAYK» BAEKTPOHOB aTo-
MaMH XUMUYECKHUX 3JI€MeHTOB?

IIpencraBum ceGe, 4TO «BCTPEUAIOTCA» ABA ATOMA: ATOM METAJ-
aa I rpymisr 1 atom HeMerania VII rpymnsr. ¥V aroma Merania Ha
BHEIIHEM OJHEPreTHUYEeCKOM YPOBHe HAXONUTCA eAWHCTBEHHBIH
3JIEKTPOH, 4 ATOMY HeMeTa/lJIa KaK Pas He XBaTAeT UMEHHO OfHOTO
9JIEKTPOHA, YTOORI ero BHEUIHMH YPOBEHL OKA3aJCA 3aBepIIeH-
HBIM.

. IlepBerit aTOM JerKo OTHACT BTOPOMY CBOM HAeKuil OT Axpa W
¢1a60 CBA3AHHBII ¢ HUM 3JIEKTPOH, & BTOPOH IIPEOCTABHUT €My CBO-
6onHOe MeCTO Ha CBOEM BHEWIHEM 3JeKTPOHHOM YPOBHE.

Torxa aToM, AMINEHHBIH OZHOTO OTPUIATETHLHOTO 3apAA, CTA-
HeT TO0JIOXKUTEJIbHO 3aPAKEeHHO YaCTHYKOi, a BTOPOH MPeBPaTHT-
€4 B OTPUNATENBHO 3aPAXKEHHYIO HACTUIKY 6Iarofiapsa moaydeHHO-
My 371eKTPoRY. Takue 4aCTUUKY HASHIBAIOT UOHAMU.

O6a aTOMa OCYILIECTBAT CBOIO «3aBETHYIO MEUTY» — TOJydaT
CTOJIb JKeJIAHHYI0 BOCbMEPKY 3J€KTPOHOB Ha BHelIHeM ypoBHe. Ho
Kako# 1neHoii? PasHOMMEHHO 3apsiKeHHBIe MOHEI B IOJTHOM COOT-
BETCTBMM C 3aKOHOM NDPUTsIKEHHUs IIPOTUBOIOJOKHBIX 3apANOB
TYT JKe COeNUHATCA, TO eCTh MEXKAY HUMU BOBHUKHET XUMHAYeCKa s
CBS3b.

Xumuneckan c6a3b, 603HUKAIOW AR MexHcdY uoRaAMU,
U Ha3bl6aemMca UOHHOU.

i

Pacemorpum o6pasoBaHue sTOH ¢cBA3W HA MPEMepe XOPOIIO 3Ha-
KOMOTO BCeM COefUHEeHUs XJIOPUAA HaTpusa (M3BECTHAS BaM TIOBA-
PeHHasd COJIb):

Na+ Cl>—— Na* + CI — Na*Cl-.
arom aToMm HOH HOH HOHHOe
COoegHHeHne

I+

IIponece npespamieHys aTOMOB B MOHBI H306PasKeH Ha CXeMe:
N ]
LT )
PR 7 L ¢ 288
Taxoe npeBpaiieHHe aToMoB B HOHBI HPOMCXOAMT BCETHA IIPH
B3aUMOZIEICTBUY ATOMOB TMIMYHEIX METAJJIOB ¥ TUIHYHBIX HeMe-

SO\ NN R \ ~O0\N\ |7
Na(il}\;\ +C] +17) ‘)\_> (iu‘\ ) )
\‘/////} Q/; J/ \J/// S
G Na
TaJJIOB.
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B 3axJI0ueHne PACCMOTPUM aJropHTM (II0C/I€L0BATeIBHOCTE) pac-
Cy:KAeHUi TIPY 3aIMCHU CXeMBbI 0GpasoBaHus HOHHOM CBA3HU, HATIPU-
Mep MeXKay aToMaM¥ KaJdbIUa i XJjopa.

1. Kanpnuit — 2To sigeMeHT ruasHoit moarpymnmsr II rpymimsi,
metas. Ero aToMy Jierde oTAATH ABA BHEIIHUX HJIEKTPOHA, UE€M
NPUHATH HeZoCTAION{1e IIeCTh:

Cal— 2¢ — CaZ'.
aTroM HOH

2. XJ10p — BTO BIEMEHT IJiaBHO#M moarpymnmnsr VII rpynmner, He-
MeTtasa. Ero aTomy Jierde IpUHSATH OAUH 3JIE€KTPOH, KOTOPOrO €My
He XBATAET 10 3aBeplIeHUs BHELIHEro YPOBHA, YeM OTAaTh CeMb
3JIEKTPOHOB C BHELIHEr'0 YPOBHA:

Clo+1e——Cl.
arom HMOH

3. CHauaJa HalileM HauMeHbIIee o0llee KpaTHOe MeXAy 3aps-
namu ofpasoBaBIIMXcsa MOHOB, oHO pasHo 2 (2 * 1). 3aTem ompene-
JIUM, CKOJIBKO ATOMOB KAJbI[UA HY:KHO B3ATH, UTOOBI OHU OTAATHU
Z1BA BIEKTPOHA, TO eCTb Hajo B3aATh 1 aToM Ca, H CKOJBKO ATOMOB
XJiopa Hafo B3ATh, YTOOBI OHM MOIJIH IIDUHATH [BA BJIEKTPOHA,
TO ecTh HY»KHO B3ATh 2 aToma Cl.

4. CxemaTuuHOo o6paszosaHue HOHHOH CBASH MeXJy aToMaMmi
KaJbI[UA ¥ XJ0Pa MOXKHO 3alIMCATh TAK:

Cal + 2C1°— Ca?*Cl;.

I{udpsl, moxassIBaloOllle YICJI0 ATOMOB MM MOJEKYJ, KAK BBI
yoKe sHaeTe, Ha3BIBAIOT k03¢ Puyuenmamu, a 1UPpPsI, IOKA3BIBAIO-
e 9KCJI0 ATOMOB WM MOHOB B MOJIEKYJIe, HashbIBAIOT UHdexcamu.

B nepsoit yacTu maparpada MBI caenasH BBIBOJL O XapaxkTepe
¥ IpUUYMHAX U3MEeHeHUs CBOMCTB si1emeHToB. Ko BTopoi uacTu na-
parpada npuBeseM KJI0UeBbIe CJI0BA.

L~ 1. Honnl moxouTeNbHbIE M OTPULATENBHBIE. 2. Honnas
| xummuaeckas cBash. 3. KooduuuenTs 1 HEAEKCHI.

td

E

CpaBHYITE cTpoeHune 1 CBOMCTBA ATOMOB XUMUUYECKHUX BJIEMEH-
ToB: a) C 1 Si; 6) Siu P.

PaccMOTpuUTe cxeMbl 00pa3oBaHUsA MOHHOM CBASM MEXIY aToMa-
MU XMMUYecKUX semeHToB: a) Nau O; 6) Liu Cl; B) Mg u F.

| adl ¥ e
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HagsopuTe camMblif TUIUYHBIN METAJI U CAMbIH TUIUYHBIH He-
meTas IlepUoguueckoit cucTemsr. 4 -

ITosbsysACh JONOJHUTENBHOM JUTEPATYPOli, 06BACHUTE, IOUe-
MYy UHEPTHBIe rasbl CTAJIU HA3BIBATH 6JIATOPOJHBEIMHU.

HackoJbK0 XMMHUYECKY BEPHO CIEAYIOLIee IMTePaTyPHOE BbI-
paskeHHe: «YJIIUIIbI HOYHOTO ropoja GbLIN 3aIUTH HEOHOM» ?

10 BzaumopgeiicTBie aToMOB
3JIeMeHTOB-HEMeTAJLJIOB MeKIYy CO00H

Mser y:xe paccMOTpesy, KaK B3aMMOAeHCTBYIOT ATOMBI 3JIeMeH-
TOB-METAJJIOB C ATOMAMHU 3/JeMeHTOB-HeMEeTAJJIOB: OAHH OTZAIOT
CBOU BHEIIHNE 3JIEKTPOHBI U NIPEeBPAIAIOTCA 1IPU BTOM B IIOJIOMKH-
TeJbHbIE HOHBI, APYI'He MPUHUMAIOT 2JeKTPOHBI U IPEeBPaIaloTCsa
TpPU 3TOM B OTPHUIlATENbHBIE MOHbI. VOHB HPUTATUBAIOTCA APYT K
APYTY, 00pasys: HOHHbBIE COeTUHeHU .

A KaK OCYIeCTBJIAETCS CBA3b MEXKJY ATOMAMU BJIEeMeHTOB-
HeMeTaJJIOB, KOTOPEIe UMEIOT CXORHYIO TeHAeHIUIO K IPUCoeUHe-
HHIO BJIEKTpoHOB? PaccMoTpUM BHaUYale, KAK OCYIIleCTBIAETCS CBASh
MEXy AaTOMAMHK OJHOTO M TOT'O K€ XMMUYIEeCKOro 3JeMeHTa, Halpu-
Mep B BEIIecTBaX, UMEIOIIUX ABYXaTOMHBIE MOJEKYJIbI: A30Ta —
N,, sogopoga — H,, xiropa — Cl,,.

Obpature BHUMAaHHE, UYTO AJA OTPAXKeHUs cOCTABA BTHUX Be-
II[eCTB C TIOMOIIbI0 XUMUYECKUX 3HAKOB TAKIKe IONb3YIOTCa UHIeK-
camnu.

JIBa ofMHAKOBBIX aToMa dJeMEHTA-HEMeTalJa MOTYT obbenu-
HATHCA B MOJIEKYJY TOJBKO OZHUM CIOCOGOM: 0GO6ILECTBUB CBOHU
BHEIIIHWE 3JIeKTPOHBI, TO €CTh CAeNaB MX OOLIMMH aJa 06oux aTo-
MOB.

PaccmoTpuM, HanpuMep, o6pasosaHKe MOJIEKYJIbI Ghropa F,.

Aromel (propa — anemeHTa riaasHol moarpynnsl VII rpymmosr —
MMeIOT HA BHEIIHEM 3JIeKTPOHHOM YPOBHE CEMb 3JIeKTPOHOB, U KaXK-
ZIOMY aTOMY He XBaTaeT 0 €ro 3aBepIIeHUs JHUIIb OJHOTO 3IeKTPO-
Ha. BHenrnue snexTpoHBI aToMa (propa o6pasyioT TPU B3JIEKTPOH-
HbIe TTAPbI ¥ OVH HellapHBIM 3JIeKTPOH:




Ecnu cOnmrkaloTcs ABa aToMa ¥ Yy KayK/J0ro U3 HHUX €CThb IIO Of-
HOMy BHEIITHEMY HECIIapEHHOMY dJIEKTPOHY, TO 9TH dJEKTPOHBI «00b-
eMHSAIOTCA» ¥ CTAHOBATCH OBITUMH I 060UX ATOMOB, ¥ KOTOPBIX
TeM caMbIM C)OPMHUDPYeTCsA 3aBepILIEHHEII BHEITHUH BOCHMHAJIEKT-
POHHBIH YPOBEHB.

Xumuveckyro c64a3b, 603HUKAIOWYIO 6 pe3yLbmame
06paso6anus 06wWUx 3NEKMPORKBLX NAD, HA3blEAOM |
T amomHOU Uy KOBALERMHOU.

O6pasoBaHue MOJEKYJbI PTOpa H306parkeHo Ha cxeMe:

Ecnu 0603HaYUTE 06L[YIO 3JIEKTPOHHYIO Tapy Y€PTOUYKOIi, TO 3a-
MHCH HA3BIBAIOT CMPYKMYpPHOU Gopmynoll, HAIPUMED CTPYKTYP-
Had popmyna propa F—F.

AmnasornysHo MosnekyJe ¢propa obpasyerca U AByXaTOMHAs Mo-
neKyna BogopoAa H,, crenyeT ydecTs TOMBKO, UTO 3aBepIIEHHBIM
JUIA aToMa BoJopoja OyAeT ABYX3JIEKTPOHHLIH YPOBEHb, IIOA00HBIH
3aBepLICHHOMY YDOBHIO aToMa TeJIus.,

H—I—H-*HQH

CrpykrypHas dopMyia MoJeKyasl Bogopoga H—H.

IlonpiTaeMcsa YyTOUHUTEL HALIH IIpecTaBlAeHUA 00 oGpazoBaHUN
KOBAJIEHTHOMH CBA3N Ha NPHMepe BO3HUKHOBEHUS MOJIEK YJIBI BOJO-
pona, MCIOJB3yA NOHATHE 3JeKTpPoHHOro obnaka (cMm. § 8). Ilpm
cOMMYKEHNHM BYX ATOMOB BOXOPOJA, UMEIOIINX 110 OXHOMY S-3JI€K-
TPOHHOMY 00JIaKy chepuuecKoil GopMbI, IIPONCXOJUT IePEKPHIBA-
HHE 3JeKTPOHHHBIX 06;1akoB. IIpu aToM BosHHKaeT 0061acTs (MecTo),
T/ IJIOTHOCTH OTPHIIATeILHOr0 3apAia Hanubosee BEICOKA U IOITOMY
ob1azaeT HOBBIIIEHHBIM OTPHLATEABHEIM 3apsagoM. IlonoxurensHo
3apsiyKeHHBbIe AJpa NIPUTATHBAIOTCA K Heil (3TO M3BECTHO M3 Kypca
¢usukm), u obpasyercss Monekyna. TakuM o6pasoM, XUMUYECKas
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CBA3h — pe3yJabTaT JeicTBHA dJIEKTPUUECKUX cHJ. IlpescraBum
BBIIIECKA3aHHOE B BU/IE CXEMBbI:

@©+©@-@®

H- ‘H H:H

Hy»Ho oTMeTHTB, YTO B 0CHOBe 06pa30BaHNA KOBAIEHTHOH CBA-
8¥ TaK ’Ke, KaK U IIPY BOSHNKHOBEHWNY MOHHOMN CBA3H, JE/KHUT B3au-
MoJelicTBIE IPOTHBOIIONOMKHBIX 3aPAIO0B.

CrenyeT moguepKHyTh, 4T0 HOPMaNbHOE IOHATHE 3IEKTPOHHOMN
napsi 1pu 60/1€€ TOUHOM PACCMOTPEHHY IIPHPO/BI KOBAJIEHTHOMH CBS-
31 3aMEeHSeTCA IOHATHEM — IePEeKPhIBaHME 3JEeKTPOHHEIX 00Ja-
KOB, KOTOpOe IpHobpeTaeT Onpee e HHbIH GUBNIEeCKHI CMBICI.

B saksToueHne pacCMOTPYM aJTOPUTMBI PACCYIKASHHUI, HEOGXO-
JAHMBIX IS TOTO, YTOOBI 3aIIMICATE CXEMY 06Pa30BAHMA KOBAIEHTHOMH
CBA3M, HAIIPHMED [ MOJIEKYJIsI a30Ta N,

1. Asor — 3TO 57€MeHT IMIaBHOH moarpymmer V rpynmsi. Ero
aTOMBI MMEIOT 110 MATH 3JEKTPOHOB Ha BHEIIHEM ypoBHe. YToGHI
OTIPe/IeIUTH YHCIIO HeCTIapeHHBIX 3IEKTPOHOB, BOCIONb3yeMes (hop-
MyJIoit:

8 — N = unmcao HecHapeHHBIX 3JIeKTPOHOB,

e N — HOMep IpyILibl XUMHUYECKOTO 3/IeMeHTa.

CiexoBaTenbHO, aTOMBI a30Ta 6yAyT uMeTh (8 — 5 = 3) Tpu He-
CIIAPEHHBIX BJIEKTPOHA.

2. 3anumeM SHAKM XUMHUYECKHX 3JJEMeHTOB C OGO3HAUEHHEM
BHEIIIHUX 3/IEKTPOHOB TaK, YTOOBI HeCllapeHHBIE BJIEKTPOHBI OBIIN
o6paleHsl K COCeAHEMY 3HAKY:

N + iN:

3. 3anuIreM 3JEKTPOHHYIO U CTPYKTYPHYIO (DOPMYJIBI 06pa30BaB-
mefics MOJEK yJIB:

N+ :iN:—:N
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Ecnau aToMbI CBA3aHBI MEXKAY coboit ofHOM obiel 37eKTPOHHOK
napoit, To Takas KOBAJEHTHasd CBA3b HA3bIBAETCA odunapnoi,
ecau AByMA — O6olinol, ecnu TpeMA — mpotunou.

Yen GoJiblile 0OHMIAX SIEKTPOHHEIX IIAap Y ATOMOB B MOJEKyJe,
TeM IpovyHee, HepaspbIBHEee CBA3AHBI OHK JApyT ¢ APYyroM U TéM MEHB-
IITe pacCToAHME MEXKAY AJPAME aTOMOB, KOTODOE HAa3BIBaeTCA onu-
Hoti ceasu. B Monexkynax ¢ropa cBA3L OJAVHAPHAs, ¥ AJINHA CBA3H
MeK/Ay SAPAMH aTOMOB COCTABJISAET 1,42 nanomerpa (1 HM = 1079 ™,
wru 0,0000000001 M). B Mmorekynax asoTa CBA3b TpOWHAas, 1 JJIH-
Ha ee cocrasnser 0,11 M.

YroGBI PA3IennuTh MOJIEKY/Iy a30Ta Ha OTAeNbHEIE aTOMBI, Heobxo-
A¥IMO 3ATDATHTH IPUMEPHO B ceMb pa3 GoJpllle sHEPruHu, YeM A1
paspsiBa OfMHAPHBIX CBASEH MOTEKyJsl dropa.

i~ 1. AToMHas, MM KOBAJEHTHAS, XMMHIECKAA CBA3D. 2. Onu-
HapBad, ABOiiBaf H TPOilHAas KOBaJIeBTHbIe XMMHYeCKHe
cBsasn. 3. JlnMpa cBA3H. 4. OIEKTPOHHbIE M CTPYKTYpHEI®
¢dhopmyasl.

Bce sneMeHTH IiaBHO Moarpynnsl VII rpymisl (TOArpyIIs!
(ropa) 06pa3yioT IPOCThIE BEMECTBa, COCTOAMME U3 ABYXa-
TOMHBIX MOJIEKY. SalUIIATE 3IEKTPOHHYIO CXEMY 0GpasoBa-
HUA ¥ CTPYKTYPHYI0 GOPMyNy TAKHUX MOJEKYH, HOJB3YACH
O6IMM XMMHIYECKHAM 3aKOHOM /1A BCeH MOATPYIIIIBI T' (rajo-
TeH).

BanumnTe CXeMbI 00pa30BaHUA XUMUYECKUX CBsi3€eii A Be-
IIECTB, COCTAB KOTOPHIX 0TOGpasKaeTCst GopMyIaMu KCl u Cl,.

CKOJTBKO HECIIAPEHHBIX BIEKTPOHOB UMEIOT ATOMBI CephI? Ka-
Kas CBA3H GyJeT B MoJeKyaax S,? 3anumure cXemy o6paso-
BaHUA CBSA3H AJIs MONEKYJ S,.

PacnonoskuTe B MOPALKE YBEIHIEHUS IPOYHOCTH CBA3H Be-
mectB ¢ dopmynamu Sy, Cly, Ny, 1 obocayiiTe NpaBUILHOCTD
cBoero pemenus. Kak 6y/er H3MeHAThCA JUIMHA CBAZH MOJIe-
KyJ B COCTABIEHHOM BaMH Dsny?

; 11 KoBajenrHas nmojaapHasn

3 XHMHYecKasd CBA3b

TIpu B3aMMOZAEHCTBHU ABYX ATOMOB OJHOTO H TOTO K€ dJeMeH-
Ta-HeMeTaJdJa MeXAy HUMHU oﬁpaaye'rca KOBaJIEeHTHAas XUMHUYeCKad
CBS3b ¢ IOMOIIbIO OBIINX 3IEeKTPOHHBIX AP, JTa KOBAJICHTHAA CBA3b
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Ha3bIBACTCA HENONAPHOU, TaK KaK o0upe 3JIeKTPOHHEIE 1aphl IIPH-
HaJJIexKaT 000MM aToMaM B OJHAKOBOM CTENeHH ¥ HY Ha OXHOM U3
HEUX He Oymer M3OBITKA WM HEZOCTATKA OTPHIATEIBHOTO 3apsja,
KOTOPBIN HECYT 3JIEKTPOHBI.

OnHako eciiv KoBaJleHTHAA CBS3b 00pasdyercs MeXKAy aTOMaMy pas-
HEIX BJIEMEHTOB-HEMEeTAJJIOB, TO KapTHHA Oy eT HeCKOIbKO WHOM.
PaccmorpuM, HanpuMep, 00pasoBaHNE MOJIEKYJIBI XJIOPOBOAODOAA
HCl 13 aToMOB BoZ0pO/a ¥ XJI0pa.

1. AToM BOJIOpOAa NMEET Ha eUHCTBEHHOM YPOBHE OJMH 3JIeKT-
POH, H [0 €ro 3aBeplIeHns eMy He XBATAET eIe OAHOIo 3JIeKTPOHA.
AHaJOru4Ho, y aToMa XJIOpa Ha BHEIIHEM ypPOBHE — CeMb 3JIeKT-
POHOB, ¥ €My TaK)Ke HeJOCTaeT 0 3aBepIIeHNA OJHOTO 3JIeKTPOHA.

2. ATOMBI BOZOPOAA ¥ XJI0pa O0BEAUHAIOT CBOY HENIAPHbIE BJIEKT-
POHEI ¥ 00pa3yioT oHy 00IIyI0 37EKTPOHHYIO NIapy, TO €CTh BCTY-
a¥oT B KOBAJEHTHYIO CBASb, CTPYKTYpHas dopmyna H—Cl:

H-+-Cl: — HCl

3. Tak Kak KoBaJIeHTHas CBA3b obpasyercs MedKLy aToMaMu pas-
JIMYHBIX 9J€MEHTOB-HEMETAJLIOB, To 001ias a1eKTPOHHAs napa Oyaer
NPUHAJJIEKATh B3aMMOAEHCTBYIOMAM aTOMaM yXKe He B PaBHOM
crenend. [IJiss TOro 4To6BI Ka4eCTBEHHO OIPeNIeJUTh, KAKOMY M3 9THX
aToMoB o0ujas aJeKTpoHHAas napa GyfeT npuHamIexarb B 00Jb-
el Mepe, MOJB3YIOTCA IOHATHEM 9NeKMPOOMPUYAMELbHOCMU.

dnexmpoompuyamenvrocmsd (I0) — amo ]
CnOCOGHOCMb AMOMOE XUMULECKO20 deMEHMA g
ommsazuéams Kk cebe obujue 3neKMPOHHbLE NADYL,

yuacmeyrowue 6 06pa306AHUL XUMULECKOT C6A3U.

90 MoxkHO 0XapaKTepH30BaTh KaK Mepy HeMEeTAJJIMYHOCTH XHU-
MHYECKHX dJ1eMeHTOB. B mopsake yMeHbIenus 30 xuMuuecKue
3JIEMEHTHI PACIIONATAIOTCA B CHEAYIOMINN Psj:

F,O,N,C,Br,S,C,P,Si,H

90 — ymessmaeTcsa

CaMeblif 31e KTPOOTPUIIATENbHBIEH d/eMeHT B Tabnumne . Y. Men-
JeneeBa — (rop. ITO, TaK CKA3aTh, «30JOTOH IIPH3EP» 3TEKTPOOT-
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cA ¢ TeM, KaK B3aUMOJAEHCTBYIOT MeXAY Co00il aTOMEI 3J1€MEHTOB-
MeTaJIoB, MeTasisl OOBIYHO CYIIECTBYIOT HEe B BH/E W30JMPOBAH-
HBIX aTOMOB, a B (0pPMe KycKa, CIUTKa UIN MeTaJJINdecKoro usje-
nus. YUTo yaep:KUBaeT aTOMBI MeTaJlyla B e JUHOM obbeMe?

AToMBI GONBIINHCTBA METAJLJIOB Ha BHEITHEM yPOBHE COAepIKaT
HeGOoJbIIoe YHCJIO DIEKTPOHOB — 1, 2, 3. OTH 3/IeKTPOHHL JEerko
OTPBLIBAIOTCA, ¥ ATOMBI IIPH 9TOM IIPEBPAIAIOTCSA B IIOJOKHTENb-
HbI€ MOHBI. OTOpBaBHIHECﬂ JJIEKTPOHEI llepeMeniaTcA OT OJHOTO
HOHA K APYyroMy, CBASHIBAS HX B €JUHOE IIEJI0e.

Paso6parbesa, Kakoli a7leKTPOH NPHHaJJIeXaJI KaKoMy aToMy,
IIPOCTO HEBO3MOXKHO. Bee oTopBaBIIMecs 9/IEKTPOHEI CTANIK OOIINMMIL.
CoefuHSAACH C HOHAMH, HTH 3JIeKTPOHBI 00pasdyioT BpeMEeHHO aTOMBHI,
IIOTOM CHOBA OTPBIBAIOTCA W COEAHHSAIOTCH yIKe ¢ APYTHMM HOHOM
H T. 1. BECKOHEYHO IIPOMCXOJUT IIPOLECC, KOTOPBIH cXeMaTHUHO MOXK-
HO M300pasuTh Tak:

MO - ne == M"+,

aTOMBbL MOHBL
meTaxia MeTaJljia

CnepoBaTesbHO, B of'beMe MeTajjla aTOMbl HeIIPePBIBHO IIpe-
BpaLaloTCA B HOHB ¥ Ha060POT.

Céa3v 6 memanaax mexndy uoHamu nocpedcmeom
0606w ecmanennblx 3LeKMPOHOE RA3bLEAEMCA
MmemaniuiecKou.

Ha pucyske 10 cxemaTH49ecky H300pakeHo CTpoeHHe (pparMeH-
Ta MeTajlia HaTpua. Kask/Aslit aToM HaTpHA OKPYIKEeH BOCEMBIO CO-

Puc. 10. Cxema cmpoenus gpazmenma KPUCMAALULECKO20 HAMPUS
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Puc. 11. Cxema memanauvecroii ceasu

ceHUMyU aroMamMu. OTOPBABIINeECS BHELIHHE 3JEKTPOHB IIPH cOIH-
JKeHHM aTOMOB CBOGOZHO ABHIKYTCHA OT OJIHOTO 06Gpa30BABIIETOCH
HOHA K APYTOMYy, CO€IUHAA, OYATO CKJIEUBAaA, HOHHBIH OCTOB HAT-
PHA KaK Obl B OAHY THIaHTCKYIO MOJEKYJay. IIpn aToM HeGosbimoe
YUCIO 00OBINECTBIEHHBIX 3JIEKTPOHOB CBA3LIBAET GOJBIIOE THC/IO
HOHOB ¥ aToMOB (puc. 11).

MeTannuyeckas CBsA3b MMeeT HEKOTODOE CXOJACTBO ¢ KOBAJIEHT-
HOH, MOCKOJIBKyY OCHOBaHA Ha 000GII[ECTBICHAN BHEIITHUX 3JIEKTPO-
HoB. OZiHAKO IIPM KOBaJIeHTHON CBASH O0GOGIIECTBJEHHI BHEIIHUE
HeIapHble 51€KTPOHBI TOJNBKO ABYX COCEHHX 4TOMOB, B TO BpeMs
KaK [PH MEeTaJLANIeCKOl CBA3H B 0600ILECTBIEHNM 3TUX BIEKTPO-
HOB IPHHUMAIOT y4acTHe BCe aToMbl. FIMEHHO I03TOMY KDPHCTAJLIBI
€ KOBAJEHTHO! CBA3BI0 XPYNIKH, & C METALINYeCcKO#, KaK mpa-
BHUJIO, IIACTUYHEI, 3JEKTPOIPOBOJHBI M HMEIOT MeTaIHYecKui
6eck.

Merannvdeckas CBA3H XapaKTepHa KaK I YHCTBIX MeTaJ-
JIOB, TAK K JadA CMecell DasiMYHBIX MeTAaJJIOB-CILIABOB, HAaXO-
AAMIKMXCA B TBEPAOM K KMAKOM cocTOAHHAX. OfHAKO B IapooG-
PasHOM COCTOSHHMM aTOMH METaJlJIOB CBABAHHI MeKAy coboit
KOBAJIEHTHO! CBA3BIO (HANPUMeEp, NapaMH HATPHUA BalOIHAIOT
JIAMIIBI JKeJITOTO CBETa JJIsl OCBEIEHHSA YJIMI GONBLINX TOPOZOB).
ITaprl MeTanIoB COCTOSAT U3 OTAEABHBIX MOTEKYI (OfHOATOMHEIX H
ABYXaTOMHBIX).

Bonpoc o ceazax e xumuueckux coeduHeHuix — yenmpaJsio-
Hutll 8onpoc Hayku xumuu. BBl MO3HAKOMUINCH ¢ HAYANBHBIME
NpeJCTaBICHUAMY O BHAaX XUMUYeCcKoH cBaAsHu. B nanspHelinem BbI
y3HaeTe ele MHOTO MHTEDECHOTO O IIPHpOoJe XUMUYIECKOil CBA3H.
Hanpumep, 4To B GOBIINHCTBE METANIOB, KPOMe METAJLINIECKOH
CBA3H, €CTh ellle ¥ KOBAJIEHTHAA CBA3h, UTO CYMIECTBYIOT H APyTrHe
BUALI CBA3EH.
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1. Merannuueckas ¢Bs3b. 2. 06061ECTBICEHbIE 3IEKTPOHBI.

MerannnuecKas ¢Bsa3h HMEET UePThl CXOJCTBA ¢ KOBAJIEHTHON
CBsI3BI0. A UTO 00IIEro y Hee ¢ MOHHOH ¢Bs3pi0? UTo pasinu-
HOro?

Kak MOKHO IIOBBICUTH TBEDZOCTHh METAIIOB U CILJIABOB?

Banumure cxemy ofpasosanus MoneKya Li, an1s mapos
JIUTHS.

I'maBa BTOpad

IIpocTeie BemecTra

13 IIpocrrie BemecTBa —
MeTaNJIbI

U3 109 xuMuueCKuX 31eMEeHTOB IlepHoJMYEcKON CUCTEMBL
II. XI. MeuneneeBa 87 ajeMeHTOB 06pasyioT B cBOGOXHOM COCTOSA-
HUH IIPOCTHIE BELECTBA ¢ METANINYECKOH CBA3BIO.

Eme B ray6oKoii ApeBHOCTH UYeJoBeK oOpaTun BHUMAaHHME Ha
0co6ble CBOMICTBA METAJJIOB: MX MOYKHO PaCILIaBUTh, a 3aTeM IIpH-
JaTh UM J106VI0 GOpMY, U3TOTOBUB IIpU 3TOM HAKOHEUHUKHU CTPes
¥ KOIUM, N[UTHl U MEYH, IOCYAYy ¥ nayru... Ha yacax vesoBeue-
CKOI MCTOpPUM KaMEHHBIN BEK CMEHUJICH BEKOM MeNHBIM, 3aTEM —
GPOH3OBBIM, Jlajiee — JKEeIe3HBIM. ..

Bee meTannsl, KpOMe PTYTH, B OGBIYHOM COCTOSHUM meepdvie
BEmIeCTBa U MMEIOT Psf obiux cBoiicTB. Memanns — amo koexue,
naacmuinbie, mazyiue Geulecmeéa, KOmMopbvlie umerom Mmemas-
nuveckull 6neck U Cnoco6rbv. npo6odums menno u 3nexmpuye-
cKuil mox.

Merasnam B Ipouiibsle BeKa IIPANTHCHIBAIOCH MHOTO UyAoAeHcT-
BEHHBIX CBOMCTB. Mi3BecTHEIe eme B [[peBHeM Erumnre cemp Meran-
JIOB CUHTAJHCH IIPEJCTABUTEIAMY CEMU IIaHeT Ha 3eMe.

30J10T0 HALIX TIpeAKU cBsa3biBaNu ¢ ConHmeM, cepedbpo — ¢ JIy-
Holi, Meib — ¢ Benepoii, sxeneso — ¢ Mapcom, onoso — ¢ IOnuTe-
pom, cBuHen, — ¢ CaTypHoM, pTyTs — ¢ MepKypuem (puc. 12).
CoBrafieHue 4uC/Ia METAJLIOB, SHAKOMBIX JPDEBHUM, C YHUCJIOM ILIAHET,
KOTOpHIE OHU BHJeaHU Ha Hebe, Kaszanoch Obl, IOATBEPKAAN0 B3au-
MOCBA3b 3eMHBIX METaJJI0B ¢ HeGecHriMu Tenamu. Korga B XVI B.
ATXMMMKAM CTajJa U3BeCTHA MeTaJJaudyecKas CyPbMa, OHH [OJTO
OTKa3bIBAJKCh IIPU3HABATH €e METALJIOM — Belb JJIs CYPbMBI Ha
Hebe He XBaTaJo IIaHeThl.

M. B. JIoMOHOCOB OupeJensn MeTall «KaKk CBeTI0e TelI0, KOTO-
poe KOBATh MOXHO», ¥ OTHOCHJI 3TO CBOIICTBO K MeTasjiaMm: 30J10Ty,
cepebpy, Meu, 0J0BY, kejae3y u cBuHLy. A. JlaByasse B « Havanb-
HOM KypCe XMMUU», HanucauuoM B 1789 r., ynomusnan yxe 17 me-
rannos. B mavane XIX B. mocief0Bano OTKPBITHE ILIaTHHOBBIX Me-
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Meds Cepetpo Keneso

Puc. 12. O6osnaienue XuMULeCKUX INEMEHMOE ANXUMUKAMU

TasoB. K HacTosAllleMy BpeMeHM U¥CJIO0 U3BECTHBIX MeTALIOB BO3-
pocio xo 87.

Hnacmuunocms — 370 BaxkHeliIllee cBOHCTBO MeTAJLIOB U3Me-
HATH CBOIO (popMy IpH yjaape, NPOKATHIBATHCA B TOHKHE JIMCTBI
¥ BEITATHBATBCA B IPOBOJOKY. [Ipr aTOM noaBuskHbIe 0600HIeCTRICH-
HBI€ 9JIEKTPOHEBI CMATYAIOT IepeMelleHre 00K ATeJLHBIX MOHOB,
9KDaHUPYHA UX APYT oT Apyra. IToaroMy 06paboTka MeTAJIOB ¢ U3-
MeHeHMeM GOPMEI IPOMCXOAUT 6e3 paspymeHns.

CaMbIM IIACTHYHBIM U3 JPATOMEHHBIX METALIOB ABISETCH 30-
sioto. OnKH rpaMm 30JI10T4 MOYKHO BEITSAHYTH B IPOBOJOKY [AJMHOM
B TPH KMJIOMETpA.

Hanmume 06001ecTBIEHHBIX 37I€KTDOHOB OBBSCHSIET U TAKOe
XapakTepPHOe CBONMCTBO MeTAalNI0OB, KaK HX 2A€KmMPONDPO6od-
HOcmb. JloCTaTOYHO fa)ke HeGONBIION PABHOCTM MOTEHIHUAJIOB, U
GeclopANOYHO ABIIKYHINECH 3JIeKTPOHBI HAUYMHAIOT [ABHTATHCA
CTPOro yIopsajao4eHHo. JIyuniuMyu DpOBOJHMKAMHE 3JeKTPUYecTBa
sABnsAOTCA cepebpo, Mens, som0To, amiomuHmNil. B mpuBenenHOM
CIOHCKe OHM DACIOJIOKEHBI B NOPAJKE YMEHbIIEHUA 3JeKTPOIpPo-
BOJHOCTH.

CrobonHbie 9/IeKTPOHEI 06y CIOBIMBAIOT U 6eck memannos. Ceer
IOr/IOLIAETCA OBEPXHOCTHIO METAIa, U ero 3JeKTPOHBI HaulHa-
10T MCIyCKATh CBOY, BTODMYHBIE, BOJHBI U3IyYeHUS, KOTOPbIe MbI
BOCHPHMHIMAEM KaK MeTalandecKkuit 6eck. IIpekpacHo oTpaxaior
cBeT cepebpo, MeAb, PTYTh.
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duauyecKHe CBOMCTBA METAJJIOB: KOBKOCTb, ILIACTHYBOCTD,
| TATYYeCTh, MeTAaJUIMYECKHil GIeCK, 3JIeKTPO- H TeILIoNnpo-
BOTHOCTD.

Kakoe 13 BenjecTB, Ha3BaHHBIX B IPUBeJEeHHOM HUKE CTHXO-
TBOPEHHMHM, He OTHOCUTCH K meTannam?

CeMb METAJLIOB CO3TAI CBET

Ilo 9ncAy ceMu ILIaHET:

Meyp, Kenezo, cepebpo...

Ian nam Kocmoc Ha 1o6po.
371aT0, OJIOBO, CBUHEL,...

CruIH MOH, cepa — UX OTell.

A ellle Tl JOJXKEH 3HATH:

BceM UM PTYyTh — PORHAS MAaTh.

2 Kak IOHMMATH PUBEJEHHBIE B 3TOM CTHXOTBODEHMHU 06pas-
Hple BHIDAXKEHUA: «Cepa — HUX OTell» M «DTYTh — DOJHAA
MaThb»?

3 O KaKOM CBOHCTBE METaJLJIOB FOBOPUTCA B HAUAJIBHOM CTPOKe
cruxorsopenus A. C. ITymkuHa « Kuaaxan»:

Jlemuoccxuii 6or Tebs ckoBan?

O KaKOM CBOHCTBE METAJJIOB FOBOPUTCH B NPUBEJEHHBIX HU-
K€ CTPOKaX:

Kax afcxuit 1y4, KaK MOJHHUA OOros,

HeMoe nesBue 304€10 B 04y OJeler,

U, o3upasnchk, OH TpenemeT

Cpezau CROMX IUPOB?

. IloueMy AspodJIOTOM M APYTHMM aBHAKOMIOAHUAMU 3ampe-

4 meHH K [epeBo3Ke ANIapaTel M OpPHGODSI, COAepIKamye
pPTYyTB?
5 Tlons3ysich AOTOIHUTEIBHOM IMTEPATYPOl, IPATOTOBBTE C006-

nieHne 0 NOABJEHUHN U PA3BUTUN 3epKaJl B 3JKN3HU YeJIOBEKa.

‘ IIpocreie BemecTrsa —
S 214 HeMeTaJLIbI

e

Hememanns, — 3mo Xumuieckue 3ieMeHmyl, KOMopvle 06-
pasyiom é c6060dnom 6ude npocmuie éeujecmea, ne obradaro-
wue Qusuneckumu ceolicmeamu memannos. Uz 109 xumude-
CKMX 3JIeMeHTOB 87 OTHOCATCS K MeTajdJaM, 22 ABIAKTCA HeMe-
TaJIaMH.
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Hememannv, — npocmuie 6euyecmea npy 0GLIYHBIX YCIOBAAX
MOryT OBITH Ia3aMH, JKHAKOCTAMY U TBEDALIMH BeI[eCTBAMH.

Tasamu apnsirores remuit He, neon Ne, apron Ar, kpunron Kr,
KceHoH Xe, pasion Rn. X HasbIBalOT WHepTHRIMY razaMu. Kasknas
MOJIeKyJia HHEPTHOTO I'a3a COCTOHUT M3 OfHOro aToMa. Ha BHemueMm
3JIEKTPOHHOM YPOBHE ¥ ATOMOB MHEPTHBIX Ia3oB (3a HCKJIIOYeHHEM
rennf) BOCEMb 3JIEKTPOHOB. Y reamsa — paBa. CBoelt XMMHuecKoil
YCTOMYMBOCTBIO MHEPTHBIE raskl HATIOMUHAIOT GJIATODOIHEIE JPAro-
IeHHEI€ METaJJIBl — 30J10TO W ILIATHHY, H Y HUX eCTb BTOPOe HasBa-
Hue — 06JaroposiHble rassl. 9To HasBaHMe 6oJIee TIOAXOANT K HHEDT-
HBIM TrasaM, TaK KaK OHH BCe-TAKU BCTYIAIOT WHOTAA B XUMUUYeCK e
peaknuy ¥ o0pa3yioT XMMHYecKue coefuHeHNA. B 1962 r. noasu-
JI0CH COOOIEH e O TOM, UTO MOJIy4eHO COefMHeHNe KCeHOHA ¢ (PTO-
pom. C Tex mop mosydeHo Gosee 150 XUMHUUECKHX COeANHEHNIT Kce-
HOHA, KPHUIITOHA, PafioHa ¢ $TOPOM, KUCIOPOAOM, XJIOPOM, A30TOM.

TIpescTaBrenye 0 XUMAYECKON HCKJIIOUNTEIPHOCTH HHEPTHBIX,
WM GaropOJHEIX, Ia30B OKAa3ajJoch He OUeHb COCTOSTENBHEIM, M
TIOTOMY BMECTO NIPEJIIOaraeMoi HyIeBOH IrPyIIILl HHePTHBIE rassl
6p11u momereHsl B VIII rpynny Ileprogudeck o cHCTEMBI.

Taswr BoOpO/, KHCIOPOK, a3oT, XJ0p, (TOp obpasyioT AByXa-
TOMHEIEe MOJIeKYJIEl, cooTBeTcTBeHHO — H,, O,, N,, Cl,, F,.

Bripaskenue coctaBa BemecTBa ¢ IOMOIBI0 XUMHUIECKHUX H Ma-
TEMATHIeCKHX 3HAKOB OTPaKaeTcs xumuieckold gopmynoi. Ilo
XHMHYeCKo# GopMyne, KaK Bbl yyKe 3HaeTe, BRIUHCIAIOT OTHOCH-
TeJAbHYI0 MOJeKyJAAPHYI0 Maccy Bemectsa (M,). OTHocuTenpHas
Monexynapnaau Macca IIPOCTOTO BEen[ecTBa DPaBHA IPOM3BEJEHHIO
OTHOCHTEJBHOH aTOMHOM MacChl Ha YHCJI0 ATOMOB B MOJIeKyJle, Ha-
npuMep Kucaoposa O,:

M.(0,)=A,0)-2=16"2=32.
OpHako aleMeHT KHCIODOA 006pasyeT erme OAHO rasoo0pasHoe
IpOCTOE BEIIECTBO — O030H, B COCTAB MOJEKYJ KOTODPOTO BXOLUT

yIKe TpH aToMa KHcIopoda. XuMuyeckas dopmyna: O,

Cnoco6rocms amomoe 00020 Xumueckozo
anemenma o6paso6vL6amb HECKOLLKO NPOCMbLY
eeujecme RA3bi6AEMCA ALLOMpPOnUel, 4 Fmuy
npocmuie éeyyecmea — AnLLOMPONKbLMU
6udousmenenuamu, uru modupuxayuamu.

CaoiicTBa aJJIOTPOIIHBIX MOZLK(iJHKaIIHfI XUMHYECKOro 2JIieMeHTa

KHCJIOPOZAa: IPOCTHIX BEIIEeCTB Kucjaopona 02 ¥l 030Ha 03 Pa3IvYHbI.
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Kucnopo, He MMeeT 3amaxa, a 030H NaxHeT (0TCiO/la U HasBaHWe
€ro — B epeBojie ¢ FPEYECKOTO 030H 03HAYALT « TAXHYIH»). 3ror
3amax, apOMAaT CBe’KeCTH, MOYKHO IIOUyBCTBOBAThH BO BPEMA TPO3LI,
Tak KakK 030H o0pa3syeTcs B MaNbIX KOJUYECTBAX B BO3/lyXe B pe-
3yAbTaTe 3J1eKTPHIYeCKHX PaspALoB.

Kucnopox — ras 6es mpera, a 030H HMeeT 6ieHO-(PHOIEeTOBBIT
uBer. O30H Gosee 6aKTepunUAeH (Jar. yudao — «yOHBaTE» ), YeM
kuciopod. IlosToMy 030H NpUMeHsercA A obe3sapakMBaHHA
nuTheBok BoAsl. O30H cIOCOGeH yAepIKHBATEH yJIbTPadHOoIeTOBbIE
JIy9¥ COJHEUHOTO CIIEKTDa, KOTOPHIe I'yOHUTENBHEL JITIA BCETO JKUBOTO
Ha 3eMJe, B IIOTOMY O30HO6blll JKPAH, KOTODHIH DacIOJaraeTcs
B arMocdepe Ha Beicore 20—385 KM, saIMINaeT JKAHL Ha Hanlei
niaHere.

M3 22 npocTHX BelecTB-HeMeTalI0B IPH OOBIYHBIX YCJIOBHAX
JKUAKOCTBIO ABJSETCS TONBKO GPOM, MOJEKYJEl KOTOPOTO AByXa-
roMusl. PopMyaa 6poMa: Br,. 910 TaKenas Oypasd, ¢ HETIPUATHBHIM
3amaxoM JKUIKOCTH (OTCIO/a ¥ HasBaHWe, TaK Kak OpoMoc ¢ JpeB-
HerpeuecKoro InepeBoJUuTC KakK «3JIOBOHHBIH» ).

HekoTophie TBepZbie BEIeCTBa-HEMeTAaJIbl H3BECTHH! C [peB-
HeHIIIUX BpeMeH — 3TO cepa M yrepos (ApeBeCHBIH yroip).

V TBepABIX BEILIECTB-HEMETAJIOB TaKske Ha0II0faeTCA ABIeHNe
annorponuu. Tak, aJieMeHT yriepos o0pa3syeT Tak¥e IPOCThIe Bete-
¢TBa, KaK aaMas, rpadur ¥ Ap. IIppynHa B PA3IHINN CBOKCTB ajl-
Maga ¥ rpaduTa 3aK/JII0UAETCA B PA3INIHOM CTPOHUM KpHCTaLIN-
YeCKHX PDeNIeTOK 3THX BEIeCTB, KOTOPble BBl DACCMOTDHUTE He-
CKOJIBKO IIO3JHee.

DneMeHT dochop HMeeT [Be AJIOTPONHBIE MOAMpHKAMUA:
dochop KpacHblil (MM MOKPHBAIT G0KOBYIO CTOPOHY CIIMIETHOTO
KopobGka) u docdop Gesstit. [locnenHNMit MeeT YETHIPEXaTOMHYIO
MOJIEKYJIy, ¥ COCTAB ero oTpaxaercd gopmynoi: P.

K TBepABIM BelecTBaM-HeMeTalaaM OTHOCHTCA KPHCTAJIHYe-
ckuit Hoj ¢ AByXaToMHOMN MonekyJloi 1,. He myTafiTe ero co cuup-
TOBEIM PACTBOPOM HOZa — HOAHOH HacTOMKOMH, KOTOpasA UMeeTCH B
KaskJoll oMalITHel anTedke. Kpucranauyecknil HOA U rpaduT He
HOXOKH Ha OCTATbHble HeMETAJLIbl — OHH HMEIOT MeTaJINIecKHuI
Geck.

Yro6hI IOKA3aTh OTHOCHUTENBbHOCTH JleJIEHHA IIPOCTHX BellecTB
HA OCHOBAHWM MX (PH3NUECKUX CBOUCTB Ha METAJLIBl ¥ HeMeTAaJLIbL,
pPACCMOTPHUM aJIOTPOIIHIO OJIOBA Sn. IIpu KOMHATHOH TeMIeparype
0BBIUHO CymIecTByeT Hera-010Bo (3 Sn). ITo Bcem M3BeCTHOE 6esoe
0JIOBO — METAJLJI, U3 KOTOPOr'o PaHbIlle OTJIHBAJIN OJOBAHHBIX COJI-
IATHKOB (BCTIOMHHTE 3HaMeHMTyI0 ckasky I'. X. Amnzepcera «Croii-
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KUl OJIOBAHHBIN COMAATUK ») ¥ KOTOPHIM MOKPHIBAIOT U3HYTPH KOH-
cepBHBIe 6anku. Ilpu TeMmneparype Hmke +18,2 °C Gosee yeroitumso
aan)a-on?so (00 Sn) — ceprlit MEJIKOKPHCTANTHYECKH HOPOILIOK,
VIMEIOIHil cKopee cBoiicTBa HeMeTalna. IIpomece mpespamenus
Gestoro o/oBa B cepoe GhicTpee Beero uzet opu ¢ = —33 °C. Bro upe-
BpameHye MONIyYuI0 06pa3Hoe HasBaHMe «OJOBAHHOM YyMBI».
CpaBHAM Temepr MeTaJIBl i HEMETAJLTH ¢ IIOMOIIbIO TabmHmH 3.

IIpocTeie BenjecTBa Tab6naupa 3

MeTanmust HemeTtanust
1. Teepdvie 1. Teepdvie (cepa — S, docdop KpacHm
éewyecmea u docdop Geasrit — P, oy — I,, armaz u
gPOMe PTYT™@ — | rpagur — C), zasoo6pasnsie seuecmean
g) (xmenopon — O,, 030H — Oy, agor — N,

Bofopox — H,, xmop — Cl,, dTop — F,,
GmaropoyHble rasbi) U scudrocms (Gpom — Br,)

2. Ametor Metast- | 2. He MMEIOT METAJIHYECKOTO GecKa (MCKITIO-
JIAYECKN# O/lecK | YeHWe cocTaB/aoT HOK — L,, rpadur — C)

3. DnexTpo- 1 3. BonsmIHHCTBO HE IPOBOAAT 3/IEKTPHYECKUL
TEIJIONPOBONHEL | TOK (IPOBOAHMKAMH ABIAIOTCA, HAIPUMED,
KpeMHU, rpadur)

4. KoBkne, nnac- | 4. B TBepAoM cocTosHEN — Xpynkue
TUYHBIE, TATyYHe

1. Buaropommsie rasel. 2. AjnoTpomus u aNIOTPOMBbIE
BUIOM3BMEHeHMs, MM mopuduxamun. 3. Kucnopox u o030,
4. Anmvas ¥ rpapur. 5. ®ocdop KpacHslt M Genbrii. 6. O1-

HOCHTEJBHOCTE HAEJIEHMS INPOCTBIX BEmEecTB HAa METAJLIbI
M HEeMETaJLIbI.

PaccMorpuTe 9THMONOrMIO Ha3BaHHH OTAEIBHBIX 6maropon-
HEIX ra30B.

IToueMy XMMUYECKH HEBEPHO [I0ITHUECKOE BeIpakeHue: «B so3-
JAyXe IaxJo rpo3oi» ?

BanumuTe cxeMsl 06pasoBanua Moneky:: Nay, Bry, Oy, N,
KaxoB THI CBH3Y B 9THIX MoJIeKyJax?
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Kakoli THI CBS3H JO/IKEH OBITh B METAJLINIECKOM Boziopoae?

DKcneAULHuA noaspHoroe uceaenosarens P. Crorra k FOwxHo-
My Homocy B 1912 r. moru6s1a u3-3a Toro, YTo HOTEPSANA BECh
3amac TOpIOYEro: OHO HAXOAWJIOCH B 3alasHHBEIX 0JIOBOM Ga-
xax. Kaxoii xuMugeckui mponece Jiexall B OCHOBe 9Toro?

o[ =]

’ 15 KoauuectrBo
: BellecTBa

Xumusa — smo HAyka o ewyecmeax. A Kaxk N3MepATH Berle-
crBo? B Kakux eqununax? Brl MoXKeTe IpeJIoKUTh OTCYUTHIBATh
He0OXOoAMMOe YHCJI0 MOJIEKYJI BeIecTBa, ec/I¥ OHO COCTOUT M3 HUX.
OfHAKO ¢/eNaTh 3T0 Ype3BbIYaiiHo cioskHO. HekoTopsle U3 Bac Ipef-
JIO’KAT U3MepATH BemecTBO B rpaMMax, KHJIoTpaMMax WK MUJIIH-
rpamMmax. Ho Bexb 9T0 eAWHHIbI H3MEPEHHI Macchl.

Ilnsi waMepeHH BemecTBa Oblia Bribpama ocofad efMHHIA,
B KOTOPOH KaK 6Ll cOeAMHIMINCEH THUCJI0 MOJIEeKY I I Macca BerecTsa.
Ora enuunna Obl7a HazBaHa MOAb.

Yr106El OTMEPHUTb OIUH MOJb Bel[ecTBa, HYXKHO B3ATH CTONBKO
rpaMMOB €ro, KaKoBa OTHOCHTeNbHas aTOMHad (A,) WK OTHOCH-
TesbHAA MoJeKyaApHad Macca (M) BerecTsa.

Hanpumep, of1H MOJb BOJBI KMeET Maccy, PaBHYIO 18 r, Tak KaK
M, (H,0) = 18; onus MOJIb KHCIOPOA2 — 32 r, Tak xaKk M (0,) = 32;
of¥H MOJb JKenesa — 56 r, Tax kax M (Fe) = 56.

A ecJI HyKHO OTMEPHTH ABa MOJIA BOABI, TO CKOJBKO IPaMMOB
ee HyskKHO BaATL? Bepro, 36 r (18 * 2). A MOXXHO OTMEDHTE HOJIMOJIA
xucnopona? Koneuro, 0,5 Mons O, AMe0T Macey B /1Ba pada MeHbIIe
MaccH OZHOTO MO, To ecTh 16 r (32:2). A cKoJbKO MOTeil BOABI
B3ATO, €CJ¥, HampuMep, oTMepuaH 45 r Boabl? O4eBHAHO, HYXKHO
3Ty Maccy pas/feJHTh Ha Maccy OJHOIO MOJIS BOALI (45r: 18 r/mMons =
= 2,5 MOJB), TO ecTh B3ATO 2,5 MOTb.

A Kak CBS3AHO ¢ KOJHYECTBOM BeIecTBa UHCJIO €ro MOJeKya?
VeTanoBIeHO, uTo 1 MOJIb J11060T0 BerecTBa Beer/(a CONepKUT OfH-
HAKOBOE YHCJI0 MOJeKYJl. DTo 4reo pasHo 6 - 1023, B wecTs urams-
sHCeKoOTo y4enoro A. ABorafpo 3TO YHCJIO HA3BAJIM NOCMOAHHOU
Aeozadpo. OGosnaaeTca oHO N 4. .

TaxkuM 06pasoM, 1 MoJb BOAEI MMeer Maccy 18T M cofepiHT
6 - 1023 mosexys H,0. Ogue MOIB KHCIOpPOLa 0, umeeT maccy 32r
# TakKe cogep:ut 6 + 102% monexya O,.
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OueBHUHO, 4TO B 2 MOJIb BOAHL 1 JIIOOOTO BEIECTBA COAEPIKUTCS
12 1023 monexy, a B 0,5 moab — 3 + 1023 Monery.

3HauuT, 4ToOBl Y3HATH YHCAO Mojekyn (N), comepsramuxcs
B OLpeAE€HHOM KOJHYECTBE BEI[eCTBa, MOYKHO BOCHIOJIB30BATHC
dopmyoii: N = N, - n, rae n — KOJHYECTBO BeIlecTBa, TO €CTh
YHCI0 MOJIEH.

Orcrofa BEePHBI U CIeAYIONIe PaBEHCTBA:

N N
n= Na uN,= T
Temneppb AaJUM OIIPEAeNeHHEe HOHATHIO «MOJIb».

Mone — 2mo maxoe KOLULECTNE0 e eCMEA,

6 Komopom codepicumen 6 - 10?3 monexyn amozo
seuyecmaa.

OnHaKo) ClefyeT IOMHHUTD, YTO B MOJIAX U3MEPHAIOT YHCIO U APY-
THX YacCTHII: aTOMOB, MOHOB, BJIEKTPOHOB U T. 4. Bo Bcex ciayuasax
1 Monb cognepskuT 6 - 1023 COOTBETCTBYIOMIMX 4UACTHIl (ATOMOB,
9JIEKTPOHOB U T. [1.).

Macca 1 monv 6eutecmea Ha3vl6aeMCL €20 MORAAD-
iHOU maccoil u o6osnawaemcs 6yxeou M.

Kax BBI Telleph 3HaeTe, KOJIMIeCTBO BEUIECTBa U3MEPAETCA B MO-
AAx 1 obomHauaercs OYKBOHM n, B HEKOTOPBIX yUeOHHMKaX — rpe-
vecKkoil OyKBoH V («HI0»). UTOOH HalTH KOJWYECTBO BEUIECTBA,
HYKHO €ro Maccy pasjefnuTh Ha MOJAPHYIO Macey:

m
n=

CienoBaTenbHO, BePHEI ¥ 00paTHBIE GOPMYJIBI:

m=M-n u M= %

OTcIofa MOXXKHO OUDPEAESUTh ¥ eAUHUIIBI H3MEPEHNUA MOJAPHON
Maccsl — r'/Moab. M(H,0) = 18 r/Mous.

Brr 3HaeTe, 4TO efuHMIIA Macchl, KoTopas B 1000 pas Goxawlie
OLHOTO IpaMMa, Ha3bIBAETCHA KUJ0ZDAMMOM, a €JUHHUIIA MAacChl B
1000 pas MieHbIIIe OJHOTO I'PAMMA — MUNLUZPAMMOM.

GJIE,E[OBB[TEJILHO, B KOJHYECTBO BelecTBa MOYHO H3MEpATH
He TOJAbKO B MOJIAX, HO U B KULOMOAAX — KMOJAb (1 KMoab copep-

xuT 1000 :MOB), ¥ B MUAIUMOAAX — MMOJL (1 MOJB COXEPIKUT
1000 MMOaB).
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CoOTBeTCTBEHHO, BMECTO MOJISIPHOM MacChl B HEKOTOPBIX CIydaAx
yroBHee DOTB30BATHCH OHATHEM KULOMOLAPHAR Mmacca (Kr/KMOJIB)
1 MULAUMONAPHAS macca (MT/MMOTb).

MBI onpenennin, KaKk cBA3aHbI MEXAY co0ol KOIMUeCTBO ¥ Mac-
ca BemjecrBa. Teneps pPenInM 3a1a4u ¢ UCIOJB30BAHNEM PacCMOT-
PEHHEIX BBIIIE TIOHATHIM.

3agaqa 1. Cromexo Mosexyn cogepxkurca B 11 I' yriaeKncioro
raza CO,?

Hawno: Pewenue:

m(CO,)=11lr | N=N,-n M(CO,) =12 + 16 - 2 = 44 r/MoOIDb

n(CO,) =11 r: 44 r/monb =

= 0,25 monb

N(CO,) = 6 - 1023 monexy/MoMb X

x 0,25 mons = 1,5 - 1023 MonekyT

Omeem: N(CO,) = 1,5 10?3 monexyJI.

3asaua 2. Hajitn macey 15 - 10% moexyn xucaoposa.

HAano: Pewenue:

N0y =15" 1028 | m=M-n | M(Oy)=16"2=32r/Mo1b

(MoMIEeKy ) n= 2 n(0,) = (15 + 1023monexy) :
Ny : (6 - 1028 Monekys1/MONB) =

= 2,5 Moab
m(0,) = 32 r/mob * 2,5 MOJIb = 80r

Omsem: m(0y) =80T.
1. Komuecrso Bemecrsa. 2. Moab, KAJIOMOIb, MAJIIHMOIIb.
. 3. MonspHas, KHJOMOJAPHAS M MMIIMMOIAPHAA MAaCCHI.
4. Yncno AsBoraapo.

CKOJIBKO MOJIEKYJI COLEPIKUT: a) 1 KMOJIb BENIeCTBa; 6) 1 MMOJIB
semjecrsa?

Haiigure Macey: a) 0,75 monb asora Ny; 6) 9 - 1023 moneKyn
rmoko3bl CgH,,0g; B) 3 KMOIIB cepHoit Kuenorsl HySO,.

CKONLKO MOJIEKysn cozepskar: a) 1,5 Monb BOZODOJA; 6)7r
Bozopoxa; B) 4 KMosb Bogopoxa?
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4 I BcraBbTe mponymieHHEBIE CJIOBA B IPEAJIOMeHHs: «Macca us-
! Mepserca B MUJUIMI'DaMMaX, ..., KuiorpaMmax. Konudecrso

BENIECTBA USMEDACTCA B vevy vvvy ouud,

ILitoTHOCTB, TO €CTH Macca Kucaopona obbemoM 1 i1, mpubiu-

fsuTenpHO pasHa 1,3 r/n. Kakoe KOIHYECTBO BEmiecTBa KHC-

T sopona 6yzner comiepsxarhes B 1 11 ero? CKOJIBKO MOJEKYI ero
6ymer B 1 1? a ckonbko B 1 M1? a B 1 M3?

MoaspHslii 00Bem
16 rasos

Macca ofHOro MOJA BelIecTBa HABBIBAETCHA MOJADHOH. A Kak
OyzeT HasHBATHCA 00BEM OZHOrO Moxs BeryecTBa? OUeBHEHO, 4TO
¥ OH Tak:xe OyeT Ha3BIBATHCA MOLAPHbLM. YeMy PaBeH MOJAPHBIN
06bem Boge? Korga Mb1 orMepuBanu 1 MOJTb BOAsI, MBI He B3BelTH-
BaNyu Ha BecaX 18 r BOABI — 3T0 O4eHD HeyHOo6HO. MBI MOJIB30BA-
JI¥ich MePHOU NocyRoii: GUIMHAPOM, MEH3YPKOIH UM KOJGOH, Tak
KaK 3HAIHW, YTO IVIOTHOCTh BOAHI (Macca OXHOM eXUHUNBI 06beMa)
pasHa 1 r/m. IloaToMy DoApHb1i 0GbeM Bosb paBen 18 M. ¥V wxun-
KOCTell ¥ TBEP/IBIX BEIECTB OH 3ABUCHT OT IJIOTHOCTH BEILIjECTB.

Jpyroe neso y rasos.

Ecau B3sats 1 Monn Bomopoxa H, (2r), 1 mons xucHOpOZa O,
(32 1), 1 mons 030na Oy (48 1), 1 MOJIB yTiIeKuCTIOTO rasa CO,(44r1)
¥ pae 1 MOJIb BOASHBIX IApOB H,0 (18 r) npu oAMHAKOBEIX yei0-
BUAX, HAIPHMED HOPMALbHbLX (B XUMHUM NPUHSATO HASBIBATD HOP-
MARLHbLMU Yyenrosusmu TeMuepatypy 0 °C u naBnenune 760 MM pr. cr.,
unn 101,3 xIla), To okamerea, 4To OfUH MOJB JIOGOT0 U3 TA30B
3aliMeT OAMH U TOT ke 06'beM, PaBHEIH 22,4 .

Tak xak 270 06beM rasa KOJMYIECTBOM BeljecTea 1 MoJib, TO OH
HA3LIBACTCA MOLAPHVLM 00%emom u obosHawaerca V,,.

A ecnu B3aTh 44,8 11 rasa, To KaKoe KOJHIECTBO BELECTEA €TI0
6ynet BaaTo? KoHeuno »xe 2 MoJIb, TaK KaK 3aJaHHBIN 06beM BIIBOe
60JIBIIIE MOJIAPHOTO,

CiepoBarenbHo: n = 7o TRe V — o6bem rasa. Orciona

m
V=V, nuv,=Y

MonapHsiit 06'5eM razoo6pasHbIX BEI[ECTR BHIPAXKAETCA B 11/ MOMb.
Vo= 22,4 1/Monb. O6'beM ONHOTO KUIOMOJS Ha3bIBaeTes KHIOMO-
JIAPHBIM M u3MepsAeTca B M°/KMOJH (V,, = 22,4 M3/kMop). Coot-
BETCTBEHHO MUJLIUMONAPHEIN 00beM paseH 22,4 MJI/MMOJIb.
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Bagaqa 1. Haiitn maccy 33,6 M3 ammuaka NH; npu 1. y.

ano: Pewenue:
V(NH,;)=33,6 M3 |m=M-n | MNHy)=14+1-3= 17 Kr/KMoJIB
n(NH,) = 33,6 M®: 22,4 M3/xMoin =
= 1,5 xMoab
m(NH,) = 17 kr/xkMous * 1,5 KMoab =
= 22,5 Kr

Omegem: m(NH;) = 22,5 kr.

3agaua 2. Haiitn macey u o6bem, koTopsiii saimyr 18 - 1020
MouexyJa ceposogopoxa H,S mpu u. y.

IIpu peleHuu 3afagu o6paTHM BHHMAaHWE Ha YHCJIO MOJEKYJ
18 - 1020, Tak xax 102° & 1000 pas menbie 1023, oueBHgHO, pACIETH
CJIe[yeT BECTH C HCIOIb30BAHNEM MMOJIb, MJI/MMOJb U MT'/MMOJIb.

ano: Pewenue:

NH,8)=18-102° | m=M-n | M(H;8)=1-2+32=

(MoeKy1) V=V, n| =34 Mr/MMons

I —— N n(H,S) =18 -1020: 6 - 1020 =

m="1 "= N; = 3 MMOJIb

v=? m(H,S) = 34 Mr/MMoJb * 8 MMOJTB =
=102 Mr
V(H,S) = 22,4 M1/MMONb X
X 3 MMosb = 67,2 M

Omeem: m(H,S) = 102 mr; V(H,S) = 67,2 mi1.

1. MonsApHsIit, MHUIEMOJAPHAIL M KHIOMOJIAPHbIH 00beMbl
ra30B. 2. HopmaJsHpie yCIOBHA.

1 :  Haiizure Maccy W YHCJIO MOJIEKYJ OpH H.y. paa: a)11,2x
KHeopona; 6) 5,6 M3 asoTa; B) 22,4 M xaopa.

2 i Haiinure 06be€M, KOTOPHIH DK H. V. 3afiMyT: a) 3 I BOXOPOAA;
| 6) 96 kxr o3oHa; B) 12 - 1020 Moseky1 a3oTa.

3 . Haiinure miorsocTu (Maccy 1.1) aprosa, x7opa, KUCJIOPORa
i uosona mpu H. y. CKOJBKO MOJNEKYJ KasJOoTo BemecTsa Oy-
s ZeT cofepskarhes B 1 71 IPH TeX ke YeIoBUAX?
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I'maBa TperThd

CoegunHeHUsI XMMUYECKUX
3JIEeMEHTOB

.1 1 7 CreneHn OKMCJICHUSA

IIpy u3yYeHNN NOHHOMN ¥ KOBAJIEHTHOMN NOJAPHONH XUMIUeCKO
CBA3H Bbl 3HAKOMMJINCH CO CJIOKHBIMHM BeIleCTBAMH, COCTOAI[MMH
M3 IBYX XHMHUYECKHUX a/1eMeHTOB. Takue BelllecTBa HA3bIBAIOT Ou-
HapHbLMu (OT NAT. 6u — «JBas) WK 08YxILeMEHMHOLMU.

BcnoMEMM THnWYHLIe OHHApHBIE COEAWHEHHSA, KOTOPBIE MBI
IIpHBeJH B KayecTBe NIpUMepa AJNA PACCMOTPeHHA MeXaHU3MOB 00-
Pa30BaHUA HOHHOH M KOBAaJEHTHOHN MOJAPHON XMMHUYECKOH CBA3H:
NaCl — xnopun sarpua u HCl — xnoposofopos. B nepsoM cirydae
CBSI3b MOHHAS: aTOM HATDHA IepefaJ CBOH BHEINHHH 3JeKTDPOH
aToOMy XJIopa ¥ IpeBPaTHJICA [IPX 3TOM B HOH C 3apsAgoM +1, a aToM
XJiopa NPHHAJ 3JIEKTPOH U IIPEeBPATHJICSH B MOH ¢ 3apsajoM —1. Cxe-
MaTHYeCKH IPOoHece IpeBpalleHusa aTOMOB B HOHBI MOYKHO M300pa-
3HUTH TaK:

0 0 +1-1
Na + Cl— NaCl.

B monekyne sxe HCl cBasp o0pasyerca 3a cueT ciapuBaHuSA He-
CIIAPEHHBIX BHEIIHUX 3JIEKTPOHOB ¥ 00pa3oBaHus 06IIje 3IeKTPOH-
HOIi Iapsl ATOMOB BOAOPOAA U XJIopa.

IIpaBuibHee NpenCcTaBIAATE 00pa3oBaHKE KOBAJIEHTHON CBASH B
MOJIEKYJIe XJIOPOBOIOPO/ia KAaK NepeKPhIBaHNe OJHO3JEeKTPOHHOTO
s-ob6naKa aToMa BOJOPOJa C OZHOIIEKTPOHHHIM p-06JaKOM aToMa

+ (DB — O
H- + Cl . HCI

IIpu XHMHYECKOM B3aMMOAEHCTBUHN oOIIad 2/IeKTPOHHAS Iapa
CMeIeHa B CTOPOHY 0oJiee 51eKTPoOTPUNATEIBHOTO aTOMA XJIopa:
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5+ 35—
H — Cl, 70 ecTh 3J1eKTPOH He MIOJIHOCTHIO IlepeiifieT 0T aToMa BOJ0-

polia K aTOMy XJIOpa, & Y4CTHYHO, 00YCIOBINBAA TeM CaMBIM Uac-
THuHE 3apag aToMoB & (cM. § 11): H*0:18C1-0:18, Ecau ke mpen-
craBuTh, uTo U B Monekytae HCl, kak u B xmopuie Harpua NaCl,
3JIEKTPOH MOJHOCTRIO Iepelllesi OT aToMa BOJOpoAa K aTOMy XJopa,
+1-1

70 oHH Hoxyuman 651 3apansl +1 u —1: HCl. Takue ycnoBHEIe 3a-
PAABI HA3KIBAIOTCA CMenenvio okucaerus. Ilpu onpeseseHuy 3TOro
[OHATHA YCAOBHO NpeAIoJaraiT, YT0 B KOBAJIEHTHBIX IOJAPHBIX
coeIMHEHUAX CBA3YIONIHNE 3JIeKTPOHE! IOJHOCTHIO Ilepellliu K 60-
Jlee BIEKTPOOTPULATENBHOMY aToMY, & IIOTOMY COeJMHEHMS COCTOST
TOJBKO U3 MOJOKATEIBHO ¥ OTPANATEIbHO 3apsAKeHHBIX HOHOB.

Cmenens OKUCLEHUA — MO YCAO6HBLI 3apad
AMOMO6 XUMULECKOZO INeMeHma 6 coeOurenul,
6bLYUCTeHHbLU HA OCHOB8e npednonokcenus, 4mo éce
coedunenus (u UOHHBLE, U KOBANLEHMHO-NONADHbLE)
cocmoam monvKo u3 UOROS6.

CreneHb OKHCJIEHUS MOYKET MMETh OTPHIATENIbHOE, II0JIOKUTeb-
HOe WJIK HyJIeBOe 3HAUEHMs, KOTOPHEe OOBIYHO CTaBATCA HaJl CHM-
BOJIOM BJIEMEHTa CBePXy, HallpuMep:

+1-2 +2 -3 +1-3 0
Na,S, Mg,N,, HyN, Cl,.

OTprnaTenbHOE 3HAYEHWE CTeNEHM OKHCIEHHA MMeIT Te aTo-
MEI, KOTODBIe IPHHAIH 3JeKTPOHBI OT APYTHX ATOMOB HJH K KOTO-
PHIM cMeIleHBI ofmue 2JeKTPOHHEIE IADHI, TO ecTh aTOMBI foree
3JIeKTPOOTPUHATENbHEIX 2/IeMeHToB. (PTOp BCerjja UMeeT CTeleHb
oxucaenra —1 Bo BceX coefluHeHHsX. Kucnopod, BTopoil mocie
(dTopa IO 3HAUEHMIO SJIEKTPOOTDHUATEJBHOCTH 3JIEMEHT, IOUYTH
BCerJa uMeeT CTelleHb OKUC/IeHHS —2, KpOMe coefinHeHuH co pro-
poOM, HalpuMep:

+1 -2 43 -2 +2-1
Na,0, Fe,04, o OF,.

TTono)xuTeNbHOE 3HaYEHNE CTEIleHH OKHMCTIeHNA UMeIOT Te aTOMBI,
KOTOpBIE OTAajoT CBOH 3JE€KTDPOHBI JAPYTrHM aToMaM HJIH OT KOTO-
PHX OTTAHYTHI oémﬂe 3JIGKTPOHHBIE NIaphl, TO €CTh ATOMBI MeHee
3JIEKTPOOTPHLATEJIbHBIX DJIEMEeHTOB. MerTayie! Beersia MMeIoT I10JI0-
JKUTENBbHYIO CTeIleHb OKHUCJIeHUA. Y MeTasJIoB IJIaBHBIX NOATPYIIL:
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I rpynmer Bo Bcex coefuMHEHHMAX CTemeHbL OKUC/IeHHs paBHa +1,
II rpynmer pasua +2, III rpynne:r — +3, manpumep:

+1 -2 +2 -1 +3 -2
K,0, CaCl,, AlS,.

B GonbuinucTBE COoefUHEHHN aTOMBI BOJOPOZA MMEIOT CTEIeHb
OoKucJeHus +1, HanpuMep:

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

HO B COeANHEHUAX C MeTaLIaMu y BOAOpOAA CTeNeHb OKUCAeHusa —1:

411 +2 -1
NaH, CaH,.

Hynesoe snauenye cTelleHu OKUCJIEHUA MMEIOT aTOMEL B MOJIe-
KyJaX OPOCTHIX BEI(eCTB U aTOMHI B CBOGOAHOM COCTOSHMM, Ha-
npuMep:

0O 0 0 0 0 0 o
H,, N,, Fe, Al, Cl, N, Na.

B coepunenuax cyMMapHas CTENeHb OKMC/IEHHUS BCerja paBHA
HYJ10. 3HASA 3TO U CTETIeHb OKUCICHUA OHOIO U3 BJEMEHTOB, BCer-
Aia MOXKHO HA¥iTH CTeNeHb OKHUCJEHHUs APYIroro dJIeMeHTa 1o ¢op-
Mmyse 6unapHOro coefunenus. Hampumep, HaiifieM CTemeHb OKmC-
JieHUs Xj10pa B coefunenuu Cl,0,. O603HAYMM CTeleHb OKUCACHUA

-2
kucaopoza: Cl,0,. Crenosarensno, ceMb aToMOB Kuca0posa 6yayT
uMeTh o0Iuii OTpunATeNBHBIH 3apas (—2) - 7 = —14. Toraa obmuit
3apAz ABYX aTOMOB XJlopa 6yZzer pasen +14, a oxHOro aToMa xJopa:

(+14): 2=+7.

AHaNOrzYHO, 3HAA CTENeHH OKUC/ICeHUS BJIEMEHTOB, MOKHO CO-
CTaBUTH (POPMYJy COefUHEHMs, HAIpuMep Kapbuma aXOMUHHS
(coeauHeHNs aTIOMUHUA U YTIeposia). BanunreM BHAKK aTIOMAHIS
u yraepoga pagom AlC, mpudem cHauana — 3HAK QMIOMHUHEA, TAK
Kak 370 MeTaut. OmpefenuM 1o Tabnume saeMeHToB MeHzeneesa
YHCJIO BHEUIHUX 3JIEKTPOHOB: y Al — 3 aslekTpona, y C — 4. Arom
aNIOMUHYSA OTAACT CBOU 3 BHENIHUX 3JEKTPOHA YIJIEPOAY Y Io-
JIYYUT HPY STOM CTENeHb OKHC/IeHHA +3, PABHYIO 3apsafy MOHA.
AtoM yrieposa, HA0GOPOT, IpUMET HeOCTAIOLIYE HO «3aBETHOM
BOCBMEpKH» 4 3IeKTPOHA U IOJYYHUT IPU STOM CTEIeHb OKHCJe-

13-4
Hus —4. 3anumieM oTH 3HavYeHuA B dopmyny: AlC, u mafizem
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HauMeHbIIIee 00lilee KpaTHOE AJs HUX, OHO paBHO 12. 3arem pac-
CUMTAEM HHJEKCHI:

+3-4
AIC —> ALC,.

3HaTh CTeIleHH OKUCJICeHUA 3JIeMeHTOB Heo6X0AUMO U AJA TOrO,
yToObI yMeTh IPABUJIbHO HAa3BIBATH XMMUYECKOe COeJUHEeHHE.

HaszBauus 6MHAPHBIX COEAMHEHUIH COCTOAT U3 JBYX CJIOB — Ha-
3BaHMI 06pa3yIOLIUX WX XUMHUUYECKHUX dleMeHTOB. IlepBoe c10BO
o60o3HaUaeT JEKTPOOTPULIATEIBHYIO JacTh COeUHEeHUA — HeMe-
TaJI, ero JATMHCKOe HasBaHue ¢ cybduUKcoM -ud CTOUT Bcerjga
B UMEHUTEJIbHOM Hafiexe. Bropoe c10Bo 0003HAUAET BJIEKTPOIOJIO-
JKUTeJBHYIO YACTh — METAJ KM MeHee 3JIeKTPOOTpUIaTe IbHbIH
37eMeHT, ero HazBaHMe BCerja CTOUT B poguTesbHoM magexe. Ha-
npumep: NaCl — xmopuz narpusi, MgS — cyasbun marausa, KH —
ruzpug Kanus, CaO — oxkcuz Kanpnusa. Eciiu e 371eKTpONnoI0Ku-
TeNLHLIH 271eMeHT IPOABIAET PA3HEIE CTEIICHN OKUC/ICHUS, TO ITO
OTpaskaioT B Ha3BaHMU, 0GO3HAUME CTENeHb OKMUCIEHUsS PUMCKOMN

+2-2
nudpoli, KoTopas cTaBUTCA B KoHie, Hampumep: FeO — oxcun
+2 -2
sxenesa (II) (uuTaeTca «okcup xeaesa gBa»), Fe,0; — oxcup xe-
neza (III) (uuTaercs «OKcHUy XKejesa TPU»).

Ecu coefuHeHUe COCTOUT U3 ABYX HeMeTaNIU4YeCKUX BJIeMeH-
TOB, TO K HasBaHMIO 0oJiee 3JIEKTPOOTPUIATENBHOIO U3 HUX IIpH-
6asaserca cybduxc -ud, BTOpoil KOMIIOHEHT CTABATCA IIOCJIe 3TOro

+2-1
B popuTesbHOM Hagesxke. Hanpumep: OF, — dropun xucaopoaa (II),
+4-2 +6-2
SO, — okcuz cepsl (IV) 1 SO; — oxeng ceps (VI).

B HEKOTODHIX CIyYasX YUCJO ATOMOB 3JeMEHTOB 0003HAUAETCA
IpY HOMOLIY HA3BaHWI UMCAMUTENbHBIX HA IPEYECKOM S3bIKe —

+2-2

MOHO, A, TPH, TeTpa, IeHTa, rexca u T. . Hanpumep: CO — mo-
+2-2

HOOKCHJ yrieposa, unu oxcug yriaepoza (II), CO, — nuoxcupg yr-

+4 -1
nepopa, unu oxcug yraepoaa (IV), PbCl, — rerpaxsopus cBuHna,
wau xaopuz cBunna (IV).

Yro6BI XUMUKY PA3HBLIX CTPAH MOHUMAIX APYr Apyra, moTpedo-
BAJIOCH CO3faHMe eJUHONM TepPMUHOJOruM X HOMEeHKJATyphl Be-
mrects. IIpUHOUOB XUMUYECKOH HOMEHKJATYPHI ObLIM BIIEpBBIE
paspaborausl Gpannysckumu xumukamu A. Jlasyasve, A. ®ypx-
pya, JI. Turonom ae Mepso u K. Bepronre 8 1785 r. B nacroamee
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BpeMa MexayHapOAHBII COIO3 TeOpeTHYecKod M IPUKIAXHON XH-
myun (UMIOIIAK) KOOpAHMHHDYeT AEATeIBHOCTh y4YeHBIX DPABHBIX
CTPaH ¥ M3AAaeT PEKOMEH/AIlK 110 HOMEeHKJIAType BeleCTB U Tep-
MUHOJIOTHH, UCIIOJIb3yeMOI B XMMHH.

1. BunapHbie, WJIHN JBYX3JIEMeHTHbIe, coequnennd. 2. Crenenn
oxucneHua. 3. XMMHYecKaa HOMEHKJIaTypa.

Banunmure dopmynsr okeugos asora (11, V, I, 111, IV).

IaitTe HABBAHMS CJIEAYIOIAX OUHAPHEBIX COeNMHEHMI:

a) C1,0,, CL,0, ClO,;

6) FeCl,, FeCly;

B) MnS, MnO,, MnF,, MnO, MnCl,;

r) Cu,0, Mg,8i, SiCl,, NagN, FeS.
Haiizure 110 cipaBOYHUKAM U CJI0BapAM BCEBO3MOXKHbBIe HA3Ba-
uus BetgecTs ¢ popmynamu CO, 1 CO u 06BsACHATE UX DTAMO-

soruto. JaiiTte mo ABa HA3BAHUA DTUM BellleCTBaM IO MeXIY-
HAPOJHOW HOMEHKJAaType B COOTBETCTBUY C IPABUIAMM, H3-
JIOKEHHBIMU B naparpade.

L] el

Kakoe eme HazBaHue MOMXKHO IaTh ammuary HyN?

Kaxoi1 o6beM 3aiimyT npu H. y. 17 r cepoBogopona? CKOIBKO
MOJIEKYJI eT0 CONEePIKUTCA B 3T0M 06beme?

BruucnuTe Macey 33,6 M3 merana CH, mpu H.y. ¥ onpefe-
JIUTE YUCJIO MOJIEKYJ €70, COeprKaleecs B aTOM o0beme.

18 Baxueiuine Kiaacchbl
OMHAPHBIX COEAUHEHUN — OKCHIBI
H JIeTyuYue BOXOPONHBIEC COCTMHEHH A

=] [=ll=]l=]

Oxcudovl — amo cnLoJcHble eujecnea, cocmonwue us |
d8yx xuUMULECKUX INeMEHMO6, 00U U3 KOmOopux — |
‘ KUCcnopod co cmenenvio okucieHus —2.

Oxcujpsl — HIMPOKO PACIPOCTPaHEeHHHI B Ipupoje KJacc He-
opraHuvecKux coeguHeHuit. K OKcuJaM OTHOCAT TaKue XOpPOIIO
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M3BECTHBIE COeJMHEHNA, KaK IecoK (auoxcuy kpemuua SiO, c ne-
GOJBIIMM KOJHYeCTBOM ImpuMeceii), Boja (okcuz Bojopoxa H,0),
yraekucnwiit ras (guoxcuy yriepojaa CO,), riauHa (OKCHA anio-
MUHASA ¢ HeGOJIBIIMM KOJMYECTBOM APYTHX coefuHeHuil) u T. .
BOJBIMIMHCTBO PYJ UePHBIX METAJUIOB COJEPIKAT OKCHABI, HANpH-
Mep KpacHbIll KenesHAK — Fe,O3 M MATHUTHBIA JKeJe3HAK —
Fe 0,.

Cpejir OKCH/IOB ecTh TBep/ble IPH OOBIUHBIX YCJIOBUAX BeleCT-
Ba — Si0,, Fe,0;, munxne — H,0 u raszoobpasasie — CO, CO,.
TlosHaKOMUMCS ¢ BQXKHEHIIMMY U3 HUX.

Boda H,0. 310 camoe yauBATENbHOE, CAMOE PACIPOCTDAHEHHOE
¥ caMoe HeoGXOMOe BelecTBO Ha Hallleil 1aHere. Iloury Tpu yeT-
BepTH MOBEPXHOCTH 3eMHOTO LIapa 3aHATO BOJXOH MOpeil U OKeaHOB.
JIsmom moxpsiTo 20% cymu (IegHUKM rop, apKTHYeCcKad ¥ aH-
TapKTHYECKadA IIAIKY IIaHeTs). Boja BiusieT HA KAUMAT IIaHe-
THI, IIOTOMY UTO OHa OGJafaeT OueHb GOJIBLIOH TEMJ0eMKOCTHIO.
Harpesasich, BOj|a IOrJIOUIAET TENJIO, & OCTHIBAsA, OT/AAeT ero ¥ TeM
CaMBbIM «BEIDABHUBAET» KJAUMAT. A OT KOCMHYECKOIr0 X0JI0/a Ipes-
OXpaHAIOT 3eMJII0 T€ MOJIEKYJIBl BOJABI, KOTODbie PacCedHBI B aT-
Mocepe — B o6rakax B Bujie IIapa...

Bozna cocrasiser g0 80% Macchl KJI€TKU ¥ BHINOJHAET B Helt
4ype3BHIYAHO BasKHble PYHKIMN: OIOpefiesnsieT 06beM U yIPYrocTs
KJIETOK, TPAHCIIOPTUPYeT B KJIETKY Y U3 Hee DACTBODEeHHEIE BeljecT-
Ba, IpeJioXpaHdeT KJETKY OT Pe3Kux KosebaHuii Temneparyp. Teno
yeyoBeKa Ha 2/ 3 cocrouT u3 Boxel. Ilouru Bece peaknuu B SKHUBOM
KJIeTKe IPOTEKAloT B BOXHBIX PacTBOpax. BOMBIIMHCTRO peaxnuii,
WCIIOJb3YEeMBIX B TeXHOJOrHYeCKUX IPOmeccax Ha IPelIPUATULX
XHUMHIYeCKoii, (papMarieBTHUeCKO# 1 MULeBOH NPOMBILILIEHHOCTH,
NPOMCXOAUT TAKIKE B BOSHBIX PACTBOpaX.

Ha Bonmpoc: MHOrO 7 BOAB Ha 3eMye? — OZHOZHAYHO OTBETUTH
TPYZHO: M OYeHb MHOTO, ¥ O4YeHb MAJO OfHOBpeMeHHO. Ilouemy
MHOTO — O4eBHIHO: OKeaHbl, JJeNHUKH, PeKH, KOKAM... A BOT IIO-
yemy Majo? Bo-nmepBhix, IOTOMY, YTO IIOTPEOHOCTH Yes0OBEYECTBA
B BOJie CEerojHsA ye CPAaBHUMBI ¢ BO3OOHOBJISEMBIMH Decypcamy
TIpecHOM BOABI Ha HalIel niaHere. BO-BTODHIX, OCYLECTBAAA IIPO-
WM3BOACTBEHHBIE IPONECCHI, MBI GOJIbIIe 3arpA3HAEeM BOAY, YeM
ounmiaeM ee. B-TpeTbux, 60JbLIAS YACTh 3€MHOH BOALI — 3TO He
IPOCTO BOJA, & KOHIEHTPHUPOBAHHBIE CONEBble U MHble PACTBOPHI.
B-uerBepThIX, OYeHb MHOI'O IIPECHOI BOABI MBI pacxojyeM GesxyM-
HO 1 HanpacHO. [ToaToMy Heob6xoxuMo Gepedb BOAY.-

Venexuenouil zas CO, — duoxcud yznepoda. B Bosxyxe Beeraa
conepaxuTces oxkouo 0,03% (mo o6vemy) yriexucioro rasa. Cozep-

3 Xunins, 8 fen. FaBpuensin 65




JKaHUe ero B BO3JyXe HeIOCTOAHHOe. Bo3nyx B roposax, 0CoGeHHO
B6/IM3M 3aBONOB U (PabpPUK, COREPIKUT HECKONABLKO 0OJbIIEe yrJie-
KICJIOTO I'asa, 4YeM BO3JYX B CeJIbCKON MECTHOCTH.

OGpasyeTca yryIeKUCbIA a3 IpY ALIXaHUY U CrOPaHUH TOILINBA,
a TaKiKe IPHU TIeHUY ¥ F'HUEeHUY PAa3IUYHBIX OPraHUYECKUX BEIECTB.
B BOge MHOrMX MUHEPAJbHBIX UCTOYHUKOB COINEPIKUTCH 3HAUHU-
TeJLHOe KOJIMYeCTBO PACTBOPEHHOr0 yrileKucJaoro rasa. Oqun us ra-
KHUX UCTOYHUKOB MHHepaJbHOI BOALI (Hap3aH) Haxoxurcs B Kuc-
Jn0BoJIcKe. ExKecyTOYHO 3TOT MCTOYHUK BHIHOCUT OKOJIO ABYX C IIO-
JIOBUHOH MUJUIMOHOB JIUTPOB MUHEPANBLHOM BOALI, COfepKaiiei
10 5 r cBOGOZHOIO YIJIEKUCHOrO Tasa.

B Boax MOpeil ¥ OKeaHOB COAEPIKUTCA OUEHL MHOI'O PACTBODEH-
HOrO YrJIeKHCJOrO ra3a, B JleCATKY pa3 GoJIbIe, UeM B BO3LyXe.

Yraexucislii raz 6ecrBeruslii, 6e3 sanaxa. Ou nouru B 1,5 pasa
TaxKesee Bo3ayxa. IIpy oGbIUHEBIX YCIOBUSAX B OLHOM 00beMe BOJbL
pPacTBOpAETCA OJUH 06'beM YrAeKHUCA0ro rasa.

IIpu yBenudenuu nasienus 10 60 aT™ OH mpeBpamiaeTcs B bec-
LIBETHYIO KUAKOCTS. [Ipy McmapeHuy KUAKOro YrieKucjaoro rasa
YACTh ero MOXKET IPeBPATUTHCA B TBEPAYIO CHErooOpasHyIo Maccy.
Ee mpeccyioT 1 HONMy4aloT TAK HA3HIBAEMBIN «CyXOH Jief», KOTOPLIH
TIpu OOLIYHOM JlABJIEHN Y BO3rOHAETCA, He IJIaBSACh, IPUUYeM TeMIe-
paTypa ero noHmxaerca 50 —78,5 °C. Ilosromy cyxoil Jej B OCHOB-
HOM IOPUMEHAIOT /I XPaHEeHUA IUUIEBbIX IPOAYKTOB U B MEPBYIO
ouepesr MoposkeHoro. HawuGosee mupoko CO, ucmossayior mpu
M3roTOBJIEHUY IINIYYUX HAIUTKOB.

Vriekucasl#t ras He IOAZLEPIXKUBAET rOPEHUA U NOTOMY IIpHMe-
HSeTCHA JJIA TYUIeHUA IOKapoB.

Hezawenaa uzeecmv Ca0. Ito 6esi0e TYromiaBkoe BEHIECTBO,
KOTOpO€ 3HePrUYHO B3aUMOJEHCTBYeT C BOLOM («racUTcsa» ex), 06-
pasys IpU 3TOM ralieHyio U3BecTh. IIpUMeHseTCs B CTPOUTENLCTEE
JJIS TIOYYeHUS BAKYUIUX MaTePHUAIOB.

Jpyrum BasKHERIIMM KJIaCCOM GUHADHBIX COEMUHEHUN ABIAIOTCA
6000poduble coedunenus anemenmos — zudpudvt u nemyuue
6000po0HbLe cCOeOUHEHUS.

Tuppugel METAIIOB — TBepALle, HeJIeTy4ue U TyroljiaBKue Be-
LIeCTBa, B KOTOPBIX ATOMBI BOAOPOAA ¥ METAJLJIA CBSA3AHBLI MEMAY
co6oit 06LIuHO MOHHOM cBA3bio. Hanpumep, NaH, CaH,.

Bosee u3BecTHBI Grarofaps MIEPOKOMY IPUMEHEHUIO B IpO-
MBIIIJIEHHOCTY ¥ B ObITY OuHApHbLIe COEJUHEHUS HEeMEeTANJO0B C
BOZOPOAOM. JTO JIETyYMe BeLecTBa, KAK MPABUJO, asbl, XOpPO-
1I0 pACTBOpHMELIe B Boje. K aToMy KJjaccy BelecTB OTHOCHUTCS
¥ BOJA, XOTSA SBJIAETCA KUAKOCTHIO B OOLIYHLIX yCI0BHUsAX. Pac-
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CMOTpHUM JieTyu¥e BOJOPOZHBIE COeAMHEHUS HA IIpUMepe XJIOpO-
sopopopa HCl u ammuara HyN (uame Bcrpeuaercs NH; — Tpamu-
IUOHHASN 3AIHUCE).

Xnopoeodopod HCl — sro GecnBeTHLIN ras, Taxeaee BO3NyXa,
XOpOIIO PACTBOPUM B Boje. B ofHOM O6BeMe BOXLI MPH OOLIYHBIX
YCJOBUAX MOXKET PACTBOPUTHCA OK0JI0 500 061HeMOB XJIOPOBOOPO-
na. Ha OTKpLITOM BO3ZyXe XJIOPOBOAOPO/ IPUTATUBAET HAXOAAIIYe-
cA B BO3JlyXe Mapbl BOALI, 06pas3ys TyMaHHOe 00JIaKO, COCTOALIee
U3 MeJLUYaHIIUX KAaIleJeK, IO3TOMY I'OBODPAT, YTO XJIOPOBOJOPOX
Ha BO3AYXe «JbIMHUT». PacTBOD XJIOPOBOAOPO/A B BOJE HA3LIBAETCS
CONAHOU Kucomoil ¥ MPeACTaBASeT co0oit 6ecnBeTHYIO, ABLIMA-
LIYIOCA HA BO3LYXe KUAKOCTh HECKOJIBKO TAMesee BOABL. ¥ Jioneit
¥ JKMBOTHBIX COJITHAS KHUCJIOTA COAEPIKUTCA B IKEJYJOUHOM COKe,
OHA CO3JaeT CBOeOOpasHbIi Gaprep AJMS MUKPOOOB, MONAJAIOLIMX
B JKeJIyJOK BMeCTe C IuIyeit.

Ammuarx NH; — GecrBeTHBIH ras co CB0eo6pasHLIM DE3KUM 32-
naxom. OH DOYTH B ABa pasa Jerde Bo3zyxa. PacTBopuMocTh aM-
MHAKAa B BOJIe OUEeHb BeJUKA — B OJHOM O0beMe BOZBI pACTBOPAETCA
mp¥ 0BBIYHBIX yenaoBuax 700 o6beMoB ammuaka. PacTeop ammuaxa
B BOJle HA3BIBAETCA HAWQMbIPHbIM CNUPMOM, KOTOPBIH IIMPOKO
HCOONB3yeTCA B MeAumuHe. AMMMAK BblfeJNAeTcA IpU HUeHUH
OpraHYeCKUX BEIIEeCTB, COJEPIKAIINX a30T.

Q/\ 1. Okeunpr. 2. Boma. 3. Yraekucaslii ras. 4. Heramenas

ussecthb. 5. 'mapuasi. 6. Jleryune BogopoaHbie COeTHHEHHSA,

7. Xa0poBOAOPOA H COAAHAA KHCIAOTA. 8. AMMHAK M Hama-
THBIPHBIH CIHPT.

4

BrimpmuTe 13 IPUBEJEHHOrO HUJKE IepevHs GopMysa B ABa
OTHEJbHBIX CTONOMKA (OPMYJNEI OKCULOB METalJOB ¥ OKCH-
ZOB HEMETAJIJIOB 1 lafiTe MM HASBAHUS:

Na,0, N,0;, NaOH, HNO,;, CuO, 80, SCl,, Cl,0;, FeS,
Fe, 0,4, Cu,y0, CuFy, P,0;.

2 Kakue u3 mepedynClIeHHBIX HIJKe HAa3BAHHUH COOTBETCTBYIOT
¢popmyse HyO: OKcmz BOXOPOAa, IMAPUL KUCIOPOA, IEPOKCHL
BOZIOPOAIa, BOZOPOZ, BOAA, KUCIOPOAHEIH BOXOpoa?

3 " HaiiquTe mJIOTHOCTL (Maccy OJHOrO JUTpa) aMMHuaKa, XJI0po-
BOZOPOAA U YIJIEKUCJIOrO ra3a Ipu H. Y.

4 CKOJIbKO MOJIEKYJI KaxIOro Bell[eCTBA COAePIKUTCA B ONHOM
rpamme CO,, HCI, NH,?

67




5 Brinumute us Tekcta maparpaga Bce IpHBEAEHHLIE B HEM
(opMyJIEI BEIECTB U JaliTe UX Ha3BaHUA IO MEXJYHAPOTHOK
HOMEHKJIaType.

6 Kak goixeH pacrnonaraThca cOCyj AJsd cOOMpPaHUs aMMHaKa
M YIJIeKMCJIOro rasa: BBepx uiH BHI3 JHOM? Ilouemy?

§ 19 Ocuosanus

Kpome GuHApHBIX COeANHEHUIT, CYIIECTBYIOT CIOKHEIE BEIIeCTBa,
HanpuMep OCHOBAHHUS, KOTOPhIE COCTOAT U3 TPeX 3JeMEeHTOB: Me-
Tajia, KACJAOPOZAA U BOLOPOJA.

Bozopox u KuCIOPOX B HHUX BXOJUT B BHJE ZUOPOKCOZDYNNbL

-2+
OH™ (xoTopas uMeeT CyMMapHBbIi sapazx 1—: (Z)HI) CiepoBaTesbHoO,
runpoxcorpynna OH™ npezcrasiser co6oii HOH, TOABKO He MPOCTOi,
xak Na'* niu Cl-, a cinoxustit — OH™ — zudpoxcud-uown.

OcCro6aRUA — 3MO CLOJCHbLE 6eujecmea,
cocmoswue u3 WOHOE MEeMANNLOE U CEAIAHHBLY
| ¢ Humu 00H020 UAU HECKONbKUX 2udPOKCUd-UOHOE.

Ecuu 3apsaj nona meranna 1+, 1o, pasyMmeercs, ¢ HOHOM MeTaJLIa
cBa3aHa oxHa ruspokcorpynna OH™, ecam 2+, 10 aBe u T. 1. Cie-
JI0BaTeJIbHO, COCTaB OCHOBAHHII MOXMKHO 3amucarh obuieil hopmy-
soit: M(OH),,, rme M — meras, n — uuco rpynn OH™ u B 10 2Ke
BpeMs 3apsaj MOHA (cTeneHb OKucIeHns) Metaaaa. Hanpumep:

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

HasBauus ocHOBaHHI COCTOAT U3 €J10BA 2udPOKcUd 1 HAUMEHOBA-
uus metauia. Hanpumep, NaOH — ruapokcun natpus, Ca(OH), —
THAPOKCHJ KaJbIUA.

Ecnu ke MeTasi NPOSABJsSET NEPEeMEHHYIO CTeNeHb OKUCTeHusA,
TO ee BEJHUHHY TAK )K€, KAK ¥ IJd GHHADHBIX COeAUHeHuH, yKa-
3BIBAIOT PEMCKOH 1upoil B CKOGKAX M NPOMSHOCAT B KOHIE HA3Ba-
HuA ocHOBaHMA, HanpuMep: CuOH — ruaporcux mean (I), yuntaer-
Csl «THAPOKCHA Meau onuH»; Cu(OH), — ruppokcun menu (II), uu-
TAETCA «THAPOKCUJ MEIH JBa».

IIo oTHOmEHHIO K BOJE OCHOBAHMA NENATCA HA ABE TPYIIIBL:
pacmeopunmsie NaOH, Ca(OH),, KOH, Ba(OH), u nepacmeopumsie
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Cu(OH),, Fe(OH),. PactBopuMble OCHOBAHHA TaKIKe HA3BIBAIOT Lye-
novamu. O TOM, pacCTBOPHMO OCHOBaHHE HJIN HEpaCTBODHMO B BoJe,
MOYKHO Y3HATH C IOMOLIbI0 Tabaunsl « PACTBOpUMOCTh OCHOBaHMUIA,
KHUCJIOT 4 COJIell B BOJE».

TIo3HaKOMHEMCH ¢ HEKOTOPBIMHE I[eJOYaMH.

T'udpoxrcud nampus NaOH — tBepyioe 6ej10e BeleCTBO, THIPO-
CKOMMYHOE B II03TOMY PacIJIbIBAIONieecad HA BO3JYXe; XOPOIIO pac-
TBOpAETCA B BOJE, NP 3TOM BblziesifeTcs Tensora. PacTBop ruapo-
KCHa HATPUA B BOje MBLIKHI HA OL{yNb M OUeHb exgkuil. OH pasb-
enaet KOXKY, TKaH#, OyMary u Apyrae MaTepuaisl. 3a 3T0 CBOHCTBO
FEAPOKCH/ HATPHS HOJAy4HJ] HasBaHue edxozo Hampa. C ruppo-
KCH/[OM HATPHS H ero pacTBOpaMu HaA0 06paljaThCsa OCTOPOIKHO,
onacasch, YTOGLI OHU HE IIOMaad Ha OJeXK 1y, 06yBb, a TeM 0oJiee Ha
pyku u jguno. Ha Koxe or 910ro BelllecTBa 06pasyioTca AOJrO He
sa)xuBalolgue panbl. NaOH npumeHsAioT B MBIJIOBADEHHH, KOMKe-
BEHHO U hapManeBTHYECKOH I POMBILIIEHHOCTH.

T'udporcud kanus KOH — to:xe TBepoe Gesioe Bel1ecTBO, XO0-
pOIIIO pAacTBOPHUMOE B BOJie, C BBIZleJIEHHEM GOJbIIOro KOIHYeCcTBa
TemJI0Thl. PacTBOp rHAPOKCHAA KANUA, KAK H PACTBOD €KOro HaT-
pa, MBLIOK Ha OLIYyNb ¥ OUYeHb eJ0K. II0dTOMY rHAPOKCHI Kalusa
HHAYe HA3LIBAIOT edroe Kaau. IIpuMeHsIOT ero B KavyecTBe JOGaBKH
NpY IPOU3BOJICTBE MBLIA, TYIONJIABKOIO CTEKJIA.

T'udpoxcud xanvyua Ca(OH),, unu 2awenas uszeecmdv, —
PBIXJIBIA 6eJiblil OPOLIOK, HEMHOIO PACTBOPHMBIH B Boje (B Tabiu-
ne pacrBopuMocTa nporus gopmyast Ca(OH), crout 6yksa M, uto
O3HayaeT MaJaopacTBOpuUMoe BewgecTBo). Ilosydaerca npu B3auMo-
neiicreum Herameno#t mssectu CaO ¢ Bozoi. ATOT mponecc HA3bI-
BaloT rameHneM. ['u(pOKCH/| KanbIUa IPIMEHAIOT B CTPOUTEILCTBE
NpH KiajKe U IITYKATYpKe CTeH, IJIA N0GeJKH JAepeBbeB, IJA I0-
JyyeHUs XJIOPHON M3BECTH, KOTOpasg ABIAETCA He3MH(PUIIHPYIO-
LUM CPeJCTBOM.

TIpospauHbIil pacTBOpP I'MAPOKCHAA KaJIbIIUA HAsbIBAETCA U36ecm-
106011 6000il. IIpu nponyckanuy yepes naBecTKoByio Bogy CO, ona
myTHeeT. TaKOH ONBIT CAYKHT JJIsI PACIO3HABAHUA YIVIEKHCJOrO
rasa.

Peaxuuu, € NOMOUW,bI0O KOMOPBLX PACTLO3HAIOM
onpeaenenuue xumuieckue éeuecmea, Ha3vlieaom
|~ KaiecmeeHHvimu peaxuyuamnu.

Jlyis uresiodeil ToMe CyLIECTBYIOT KaueCTBeHHbIE peaknuy, ¢ 110-
MOLbI0O KOTOPBIX PAcTBODHI Iiesodyeil MOMKHO PacCroO3HaTh Cpefu
PACTBOPOB APYrHX BelllecTB. JTO peaKknyuu Lienodeil ¢ 0cO6BIMU Be-
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LeCTBaMu — urnduxamopamu (Jgar. «yKasareiasmu»). Eciu Kk pac-
TBOPY I1esIo4Yu K06aBUTH HECKOJIBKO Kaleslb PACTBOPA MHAUKATOPA,
TO OH M3MEHuT cBo¥ nBeT (Tabn. 4). B rabaune 4 npusesiensl nHAN-
KaTopbl W YKAa3aHO M3MeHeHue WX OKPacKu B INEJOYHOH cpepe,
a TakMKe B KUCJIOTHOH cpefe. C KuCaoTaMu — APYruM KJIacCOM
CJIOKHBIX BeI[eCTB — Bbl IOBHAKOMHUTECH HA CJAEAYIONIEM YPOKe.

H3meHeHHEe OKPACKH MHIAMKATOPOB

B 3aBHCHMOCTH OT Cpeabl Tabanuma 4
HasBauue Oxpacka Orpacka Oxpacka
HMHIHKATODA HMHIHKaTOpa HMHANKaTOpa HHIHKATOpa

B HeHTPaJbHOM | B ImMenOYHOH | B KHCJIOTHOH
cpene cpene cpene
Jlakmyc DuosieTOBAT Cunaa KpacHas
Merunossiit OpanxeBas HKenraa KpacHo-
OpaHXKeBBI posoBas
Denondranens | BecrpeTHaa ManuHoBas Becrpernasa

1. T'ugporcna-uoH. 2. OcHoBanua. 3. PactBopumeie (memo-
4M) H HepacTBOpHMEIe ocHOBauua. 4. Enkuit Hatp. 5. Egkoe
Kaau. 6. Fanrenas M3BecTh M U3BecTKOBaA Boga. 7. Kaueer-
BeHHBpIe peaknuu. 8. MHauMKaTOpBI: JaKMyc, METHJIOBBIM
opaHmxeBbIi, denoadranenn.

TTouemy NaOH u KOH HasbIBAIOT eIK UMM 11 I09aMu?

CocraBeTe XxuMuueckye Gopmynsl ocHoBaHui s Cr(Il) u
Cu(I), HagoBuTe NX. VMISMEHAIOT M OKPACKy HMHIUKATOPOB
atu BewectBa? Iouemy?

CocrarbTe GOPMyYJIEl OKCUOB, COOTBETCTBYIOIUX TUAPOKCHU-
nam: Fe(OH),, Fe(OH);, Cu(OH),, u fajiTe UM Ha3BAHAA.

Kaxum us okcunos: CO,, CuO, Cl,0;, P,O;, FeO, MgO coot-

BeTCTBYIOT oCHoBaHHa? 3anuiinTe (QOPMYJIBI 3TUX OCHOBA-
HUH U JaiiTe UX HABBAHUA.

Kaxoe xonmuyectBo BemjecrBa comepxurca B 120 r NaOH?
B 49 r Cu(OH),?

Haitnnre macey 5 mosns Fe(OH), u 0,5 mons Fe(OH),.
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. 20 Kucaors:

C OHUM U3 IIPeACTaBUTeNel BerecTs dTOro KJIacca B yiKe I0-
3HAKOMUJINCH, KOT/la PACCMATPHBAJIY JIETy4Yue BOJOPOJHBIE COeNu-
HeHnA HA ImpuMepe xjopoBoxopona HCl. Pacreop ero B BOAe u
mpezcTaBasger coboil conAnyo Kucory. OHa nMeeT Ty ke GopMyIy
HCl. Agasoruuso npu pacTBOpPeHuu B BOJie JPYroro JeTydero Bo-
ZIOPOAHOro coexuHenust — cepoBojopona H,S o6pasyercsa pacTBop
¢1a60%1 CepoBOIOPOJHOM KuCIOTHI ¢ hopmymoit H,S.

MoseKyabl 3THX KHCJIOT COCTOAT M3 ABYX 3JIEMEHTOB, TO €CThb
OHU ABIAIOTCH GnHAPHBIME coefrHeHnaAMu. OXHAKO K KJIAacCy KucC-
JIOT OTHOCAT TAK’Ke ¥ COeJNHEeHNn T, COCTOsAIue U3 6oIbnIero aucaa
XuMudecKuX 3jeMeHToB. KaK mpaBusio, TPeThUM 3JIEMEHTOM, BXO-
IAHIMM B COCTAB KHUCJIOTHI, ABIAercs Kucaopon. IloaTomy Takme
KHCJIOTHL HA3BIBAIOT Kuclopodcodepicawgumu B oramuue or HCL
u H,S, KoTopsle HAsHIBAIOTCS Oeckuciopodrbimu. Ilepeuncium He-
KOTOPBIe KHCIOPOJCOAEPHKANTNE KACIOTHI.

Aszoruasa kucnora — HNO,.
Aszorucraa kucaora — HNO,.
Cepuas kucnora — H,S0,.
Cepuucras Kucaora — H,SO0;.
Vroneuas kucaora — H,CO,.
Kpemunesas kucrora — H,Si0;.
®@ochopuas kucaora — HzPO,.

O6paTuTe BHMMAHUE, YTO BCE KHCJIOTH (M KUCIOPOACONEPIKA-
e, M 6eCKHUCIOpOfHBIE) 06A3aTEIBHO COXEPIKAT BOAOPOJ, KOTO-
phlit B hopMyJie 3ammuchBaeTCs Ha mepBoM MecTe. Bea ocranpHas
qacTh GOPMYJIBI HASEIBAETCS KucAomHubim ocmamixom. Hampumep,
y HCl kucnotaeim ocrarkom asuserca Cl-, a y H;PO, xucaorHbit
ocrarox PO§ ™.

Kucnomamu HA3bL6AIOMCA CILONCHBLE 6eljecméa,
MONLEKYLbL KOMOPBLX COCIMOAM U3 amomoé 60dopoda |
4 U KUCLOMHKBLX OCIAMKOS.

T TR ———

Kax npaBujo, KHCJIOTHBIE OCTATKH o6pa3y10'r BJeMeHThI-HeMe-
TaJlJIbI.

ITo popMysaM KHCIOT MOXKHO OIIPe/eINTh CTelleHN OKUCIeHNA
ATOMOB XVMUYECKHUX 3JIEMEHTOB, oﬁpasylomnx KHCJIOTHI.
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Jlns GUHADHBIX KUCJIOT 9TO CAENATh NpocTo. Tak Kak y BOgopo-
+1-1
fia cTelleHb OKucneHus +1, to B coegunenun HCl y xnopa cremens
+1-2
OKucaeHus —1, a B coequHeHnn H,S y cepsr crenenb okucnenus —2.

HecmoxHO OyzeT paccumTaTh M CTENeHH OKHUCIEHUS ATOMOB
9JIEMEHTOB-HEMeTa10B, 06pas3yIoiX KIUCIOTHBIE OCTATKY KHICIO-
pojconep:kamux KucnoT. HykHO TOIBKO IOMHUTH, YTO CyMMAap-
Has CTElNeHb OKMC/JIEHHS ATOMOB BCEX B3JIEMEHTOB B COeAMHEHHH
PaBHA HYJII0, & CTEIIEHM OKMCIeHU Bozopoja +1 u xucmopopa —2.

+1 x-2
Torna, HanpuMmep, mo GopMyJIe cepHOt KUCIOTHI H,S0, mo:xHO co-
CTaBUTh YpaBHEHWeE:

(+1) 2+ x+(-2)-4=0,

OTKyAa x = 16, rie x — cremeHb OKucHeHus cepbl. Orciona (op-
MyJia CePHOJ KHMCIOTHI ¢ IPOCTABIEHHBIMY CTEIEHAMY OKUCICHUS
+146-2
npuxnMaer Buf H,S0,.
3Has CTeNeHb OKMCIEHUA JIEMEHTa-HeMeTAIIa, 06pasyiomero
KJCJIOTHBIH OCTATOK KICIOPOJCOZAEpIKaIeil KIUCIOTbI, MOXHO OII-
pejiennTh, Kakoi okcuy et coorBercTByeT. Hanpumep, cepHoit Kuc-
+1+6-2
nore H,S0,, B KOTOPO#i y cepsl cTenens oKucaerns paBHa +6, co-
+6 +145-2
oTsercTByeT oKcup cepsl (VI) SOz asornoit kucnore HNO,, B Ko-
TOpPOi1 y 830Ta CTeNeHb OKNCIEHU PaBHA +5, COOTBETCTBYET OKCUL,

+5
asora (V) N,O;.

TIo opmynam KHCIOT MOXKHO TAK:Ke OLNPEAETUTE 1 OGLIil 3a-
PN, KOTOPHIH MMEIOT KHCIOTHBIE OCTATKU. 3apsas KICJIOTHOIO OC-
TaTKa BCErja OTPUIATENEH U PABEH YHCIY ATOMOB BOZODPOAA B KIC-
nore. Yucio aTOMOB BOZOPOAA B KMCIOTE HABBIBAETCH OCHOBHO-
cmuio. [Ina 00HO0CHOBHbLY KVICIOT, COAEPRKANAX OJMH ATOM BOLO-
pona, Hampumep HCl n HNO,, 3apazbl KHUCIOTHBIX OCTATKOB
paBHbL 1-, to ectb Cl™ 1 NOj. s 08yx0cHO6HbLX KUCIOT, HAIDH-
mep H,S0, u H,S, 3apaabl KNCIOTHBIX OCTATKOB PABHHI 2—, TO CTh

+6-2
S0% u 8%, KucnoTHsI{t OCTATOK, HATIDIMED (S0,)?", umeer obmuit
3apsapn 2— u npescTaBasAeT co6oil COxHBIE HOH, KOTODHIH 06pasy-
€TCs IpU PACTBOPEHMH KHCIOTHI B BoJe. BuHapHEIe GecKucmopos-
meie kucaorsl HCl u H,S 06pasyioT B BORHEIX pPACTBOpax IpOCTHIE
uonst ClI” m §%°, a KuCrOpOACOAEpXAmHe KUCIOTH 06pasyioT
CI0sKHBIe HOHE, HanpuMep SO2~ u PO3".
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Ilnst TOro 4TOOBI pasauyaTh CTEIEeHH OKHCIEHUS M 3apalbl
HMOHOB, YCIOBHINCH 3AIIVCHIBATH 3HAK «+» MIM «—» Hepen uudpoi,

+5
yKasbBaoel Beuunny 3apana creneHu okuciaenna': P, no moc-
Jie nudpkl, yKasbBaomeit Bernduny 3apaja nonaZ: P03, U eme:
eJMHNYHBIN 3apAJ CTeleHM OKMCIeHUs oGosHauvaror rudpoi +1
unu —1, a efUHUYHBIHA 3apsa] MOHA TONBKO 3HAKAMY «+» HJIH «—».
-1
Hanpumep, crenens okuciaenus Cl, a sapan nona Cl-.

TIo3HaKOMMMCS C HEKOTOPBIMH U3 KHCIOT.

B npuposie BeTpeuaeTcs MHOrO KUCIOT: IMMOHHAS KHC/IOTA B JIU-
MOHAaX, a010YHAA KHCIOTa B A6JIOKAX, HIaBeNeBas KUCI0TA B IUCTh-
ax masess. MypaBby 3amuInaioTcs OT BPAros, pasbphIsruBas ef-
Kye KaleabKy MypaBbUHOM KucioTel. OHA ke CONEPKUTCA B myue-
JMMHOM fJie ¥ B JKI'YYMX BOJOCKAX KpaIluBBI.

TIpy cKucaHuy BUHOIPAZHOIO COKA IONYyYaeTCA YKCyCHaA KHC-
JIOTa, a4 TpH CKHCAHWM MONOKa — MOMOYHas Kuciaora. Ta sxe
caMas MOJIOUHAS KucioTa 0o0pasyeTcss NpH KBalleHMHM KaIlyCThL
¥ DM CHUJIOCOBAHMY KOPMOB AJA CKOTa. HaM X0Opomio m3BecTHBI
4yacTo OpUMeHsieMble B ObITY JMMOHHAA M YKCYCHAsd KHCJIOTHI.
VnorpebnaeMslil B IAIY YKCYC U IPEACTABIAET COGOH pACTBOD YK-
CYCHOI KHCJIOTBI.

MHorpe KHUCIOTHL HYXHBI B HADOJHOM XO3AHCTBE B OrDOMHBIX
KOJTMYeCTBaX, IPOU3BO/ICTBO ATHUX BEIeCTB Ha3bIBACTCA MHOIOTOH-
HaxHBIM. K X YnCIy OTHOCATCS CepHAS M CONAHAA KICIOTHI.

Cepnaa xucnoma H,SO, — GecnBeTHas XKUAKOCTb, BA3KAHA,
KaK MAacio, He MMelomas 3amaxa, IOYTH BIBOe TAKenee BOJBI.
CepHasa KUCIOTa IOIIOM[AeT BIAary M3 BO3AYXa M ADYrUX rasos.
9T0 cBOMCTBO CEPHON KHMCIOTHI MCIONB3YIOT JIS OCYUIEHUS HEKO-
TOPBIX Ia30B.

TIpu cMemTMBaHWY CEPHOI KHCIOTH ¢ BOAOMH BhIflenseTcsa 60b1oe
KOJIMYecTBO TemnoThl. Eciu BOLy BIMBATH B CEPHYIO KHUCJIOTY, TO
BOJIA, He YCIIeB CMELIaThCs ¢ KHCI0TOMH, MOXKeT 3aKHIeTh U BBIOPO-
CHTH ODBI3TH CePHOM KMCIOTH HA MO0 U PyKu padoralomero. dro-
6Bl 3TOr0 HE CIYYMIOCH, NPU PACMEOPEHUU CEPROU Kuciombi
HYHHO 6nu6amb ee MoKKol cmpyell 6 608y u nepemeuwusams.

CepHas KHCIOTa OBYrIMBaeT ApeBecuHy, KOXy, TKaHu. Ecmm
B IPOGUPKY ¢ CEPHOM KMCIOTOH OMyCTUTH NYYHHKY, TO IPOUCXO-
AT XUMHUYECKasa peaknus — JydnHKa odyrauBaerca. Temepsb 1mo-
HATHO, KAK OIAacHO HomajaHye OpbIsr CepHOM KHCIOTBI HA KOXKY
YeJI0BeKa U ONEK Y.

! CremneHb OKUCIEHUS 3aITUCHIBAIOT HAJ, CUMBOJIOM XUMHUUECKOr0 3JIEMEHTA.,
2 Sapﬁ;x HOHA 3aNUCBIBAIOT CIIpaBa OT CHMBOJIA XUMUYECKOI'0 dJIeMeHTa.
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Yzonvnan u ceprucmasn kucnoms. — H,CO, u H,S0,; — B cBo-
GozHOM BHfie HE CYIIECTBYIOT, TAK KAK OHH JIEFKO DABIATAIOTCA HA
BOAY U COOTBETCTBYIOIIUA OKCHL:

H,C0; —> CO,T + H,0,
H,80; — 50,T + H,0.

PacTBophI BCeX KUCIOT KUCABIE, HO PACIO3HABATE KOHIIEHTPUPO-
BaHHBIE KHCJOTHl Ha BKYC He DEIIMUTCA HU OAMH XUMUK — 3TO
onacuo. Ects Gonee addexTusHble 1 6e30macHbIe CoCOBH obHapy-
JKeHUA KHUCJIOT. MX Tak e, Kak ¥ HIeNOuHM, PACHO3HAOT C mO-
MOIIbIO MHAUKATOPOB.

IIpuaseM K pacTBOpaM KHCIOT 10 HECKOIBLKY KAIETEK pacrsopa
JlarMyca pHoseToBoro ysera. JIAKMyC OKpacHTCA B KpacHBIH rzer.
Me’fHHOBLIﬁ ODaHIKeBbIA NMpU AeHCTBUM KHUCJIOT MeHAeT OpamKe-
BBIY [[BET HA KPACHO-PO3OBBLiA (cM. Tabu. 4 B § 19).

A BOT KDEMHHEBYI0 KHCJIOTY, IOCKOJbKY OHA HepacTBOpUMAa
B BOJle, TAK PACIIO3HABATL HEJb3S.

1. KucoTol Kucaoponcopepxamme w 6ecKHCIOPOTHBIE.
2. Kucnotusre ocTaTKH M OCHOBHOCTB KHeaoT. 3. CromHbre

H mpocreie Honbl. 4. Consmas, cepoBoxopoaHas, cepHas, cep-
HHCTasA, YIOIbHAA, a30THAdA, a30THeTad, Qocdopuas i KpeM-
HHEBas KHCAOTEL 5. HempouHbie KHCnOTH: yroasmas m cep-
Hucrana. 6. HepacTBopHMas KpeMHHeBas KHcaoTa. 7. HAugu-
KaTopBL.

Haiite xapaKkTepuctTury (hochOpHOH KHCIOTHI 1O MIAHY:
a) hopMyna; 6) HAIUYWE KUCTIOPOAA; B) OCHOBHOCTB; I') pac-
TBOPUMOCTD; 1) CTEIIEHM OKUCJICHHA 2JIEMEHTOB, 00pasyio-
WHX KHUCIOTY; €)3apaAj| MOHA, 00pasyeMoro KUCJIOTHBIM
OCTaTKOM; ) COOTBETCTBYIOIM OKCHU.

'{ Touemy He/b3st UTH BOAY B CEPHYIO KUCIOTY A/ €€ pastas-

CocraBpre XuMuteckue GOPMY.IBL KUCIOT, COOTBETCTBYIOIMX
crefyromum okcupaM: N,0,, CO,, POy, Si0,, SO,. Haiite
Ha3BaHM:A BCeX BELECTB.

neHua?

KakxuMm us nepeuncieHHBIX B naparpade KHCI0TaM cOOTBET-
CTByIOT crefiyiomze oxcuass: Ny,O,, FeO, N,0,, Mg0O, SO,,
COJ Na,0, NO, CO,? Banumure GOpMyNH 3TUX KHCIOT U
naiiTe ux HasBaHUA.

Kaxoe kommuectso Bemecrsa coorsetctByer 490 r H,S0,;
9,8 r H,PO,?
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21 comm

Conu — amo cnoxHovie eewecmea, cocmoawue
U3 UOHO6 memasnios U KUCIOMHbLX OCMamKxoe.

Kak BUAHO U3 Onpefe eHUI, COIU IO COCTaBy HMOXOMKY HA KUC-
JIOTBI, TOJIBKO BMECTO MOHOB BOZOPOJA OHU COREPIKAT MOHBI MeTAa-
na. TI09TOMY MX MOXKHO TaKyKe Ha3BaTh IPOAYKTAMH 3aMeleHUs
aTOMOB BOJOpOJA B KHUCJIOTe HA MOHBI Mertayja. Hanpumep, Bcem
usBecTHas noBapenHas coab NaCl mosxker 6bITh paccMOTPEHA KaAK
NPOAYKT 3aMelljeHUs BOAOPOAa B cossiHoil kuciaore HCl na won
narpusa. Mon marpusa umeer 3apagn 1+, a moH Xjopa uMeeT 3apsaj
1-. Tak KaK coefuHEHUE IEKTPOHeTpanisHo, GopMyia noBapeH-
Hoit cosum umeer Buj Na'Cl™. Ecam ke mazo BeiBectu hopmysty
cyasduzga amomunua (III), nocrynaior ciaenyiomum o6pazom. 060-
3HAUAIOT 3aPAALI HOHOB, U3 KOTOPHIX COCTOUT coefunenue: Al3+S2-,
Bapsj uoHA aTIOMUHUS 3+, a 3apsAf MOHA Cephl MOXKHO OIIpeJeIUTh
o (opMyse COOTBETCTBYIoNIel cepoBomopofHoii kKucaorsl H,S, on
paBeH 2—. 3aTeM HaXoaAT Ha¥MeHbIee 06I1ee KPATHOE YUCAOBBIX
3HAYeHUH 3apA/0B UOHOB ATIOMUHUS U cepsl (3 1 2), oHO paBHO 6.
3Hasa T0, MOKHO HAWTU MHJIEKCHI, pa3fieJUB HauMeHbliee o0Liee
KpaTHOe Ha BeJIMYUHBI 3aPAJOB, ¥ 3anyUCATh CAeAYIOLYIo hopMyry:

AB1SZ 5 ALS,.

AHaJIOrM4YHO NOCTYNAIOT U AJ1A BBIBOAA GOPMYJI COJIel KUCIOPOA-
copepalux KHCJAOT, UMEIOLINX CJOXKHBbIe HOHBI. BLIBGZ[GM, Ha-
npumep, GopMyJIy KanasnueBoil coau pochopHoi Kucaors — doc-
dara kansnusa. Ilo rabauue MenzgeneeBa onpenesuM 3apsj uoHA
Kalbus KaK ajaeMeHTa ryaBHoil moArpynnsl II rpynnsr: 2+. Ilo
topmyne docdopnoit kucaorer H;PO, onpesenum sapan uona, 06-
Pa30BaAHHOI'0 KUCIOTHBIM OCTATKOM: POi“. Orcioza, dopmyaa doc-
¢ara KaJIbnua UMeeT BUA:

Ca2*(P0O,)3" —> Cay(PO,),.

(Yuraercsa «KaibLuil TpH, I3-0-4eThIpe ABAMKIBI».)
Kaxk o6pasyiorcsa Ha3BaHusA coyieil 6eCKUCIOPOAHEIX KUCJOT, BBL
ysKe paccMOoTpesiy, KOrja 3HAKOMUINUCH ¢ HOMEHKJIarypoil 6unap-
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X coepunenuit: comu HCl maspiBarorcsa xmopugamu, a cona HyS —
cyabhunamu.

HasBanus coneil KHCAOPOICONEPHKALINX KUCJIOT COCTABISIOTCSA
U3 JBYX CJIOB: Ha3BaHHs MOHA, OGpaBOBaHHOI‘O KHUCJIOTHBIM OCTAaT-
KOM, B MMEHUTEJbHOM Iafiexke 1 HA3BAHUs MOHA MeTalnaa — B pPo-
nureabHOM. HagBaHWA MIOHOB KUCIOTHBIX OCTATKOB COCTABJIAIOTCH,
B CBOIO Oouepeb, U3 KOpHell HasBaHUH BJIEMEHTOB, ¢ cybdukcamu
-am nJasa BBICIHei;I CTelleHM OKUCJIeHUA U -Um NJs HHSIIIBI‘;I CTeIleHU
OKHCJIEHUS aTOMOB 3JIeMEeHTa-HeMeTala, 00pasyonero CJAOKHBII
HOH OCTaTKa KHCJOpOJcozep:kameil Kucaorsl. Hanpumep, coJn
asornoit kucnoret HNO,; naserBatorcss murparamu: KNO, — nu-
TpaT Kajdusd, a coiay asorucroit kucaorel HNO, — murpuramm:
Ca(NO,), — murpur kamenus. Ecam xe MeTalsn OposBiseT pas-
JVYHBIE CTeIeHV OKUCJEHUs, TO OHM YKAa3bIBAIOTCA B CKOOKax
puMckoil nudpoii, Hanpumep: Fe2+SO3 — cyasbur xenesa (II)
u Fe}t(S0,), — cymndar xemesa (III).

HomeHKaTypa coJieil mpuBejeHa B Tabuaune 5.

HomeHKaaTypa conaeit Tabauma b

Ha3szBaune Dopmyna HasBaHnmue coJieit ®opmyna |¢
KHCJIOTHI (mpumep) ?
Agotycras HNO, Hurpursr KNO, ‘g
AsoTHaA HNO, Hurpatst A|(NO,), |§
Xnog}(g;o;{xgg;;}maﬁ HCI Xnopuast FeCl,
Cepuucras H,S0, Cyabbutsr K,S0,
Cepuas H,80, Cynbdatsr Na,S0, |
CepoBogopoxHasi H,S Cyanduas: FeS
DochopHas H,PO, DochaTsl Cay(PO,),
Vronbaas H,CO,4 Kap6onarst CaCo, |
KpeMunesas H,S8i0, CunuKkaTs Na,Si0, |
I E—

IIo pacTBOpMOCTH B BOJe COJHU JeJATCA Ha pacrBopumsie (P),
HepactBopuMele (H) n manopacrBopumeie (M). Jlss onpepeneHus
PacTBOPUMOCTH cOJell MONb3YI0TCa Tabaunel pacTBOPUMOCTH KUC-
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JI0T, OCHOBAHMIA 1 coneit B Bose. Ecam mox pykoit ner aTo# Tabmau-
61, MOKHO BOCIIOJIB30BATLCHA IDUBEJEHHBIMH HUXe IPAaBUIaAMU.
WX nerko 3allOMHHUTD.

1. PacTBOpHMBI BCE COJIM A30THOH KUCIOTE — HUTPATHL.

2. PacTBOpPHMBI BCe COJIM COJIAHOM KHUCIOTH — XJIOPHABI, KpOMe
AgCl(H), PbCly(M).

3. PacTBOPUMEI BCe COJIM CEPHOM KHCIOTH — CyAb(aTsi, Kpome
BaSO,(H), PbSO (H).

4. PacTBOPHMEL COJIY HATPUA U KaJAUsI.

5. He pacrBopsitorcs Bce (ocarsi, KapbOHATH, CHUIUKATE K
cynbuasi, KpoMe aTux cosedt aus Nat m K.

PaccMOTPEM PACTBOPUMYIO HATDHMEBYIO COMb GeCKHCIOpOLHOM
consHoll KUCAOTHI — xjopun Hatpusa NaCl, u HepacTBOpHMBIE
KaJbIyeBbie COMH YromsHON M (hocdopHol KHCIOT — KapGoHAT
rambnusa CaCO, u dochar kambnua Cay(PO,),.

Xnopud nampua NaCl — xopowmio pacTBOPDHMAS B BOJE COMb,
M3BECTHA [0J HasBaHUeM MOBAPEHHas COJb. Bes aToil cosu HeBO3-
MOJKHA KU3Hb DACTEHM, X HBOTHBIX U YeJOBEKa, TAK KakK ona obec-
neuppaeT BajkHelmMe (DUMOJOrmYecKHe IPONECCH B OPraHM3-
Max: B KDOBH COJIb CO3/aeT HeoOXOnuMble yCAOBUA AJIA CYIecTBO-
BaHMA KPACHHX KPOBAHBIX TeJer], B MbIIIaX 06yCA0BINBaET CIIO-
COBHOCTH K BO3OYAMMOCTH, B KeJAyAKe 00pasyeT CONAHYIO KUCJIOTY,
6e3 KOTOpPOIt ObiI0 GBI HEBO3BMOXKHBEIM IlepeBapUBaHNe U yCBOeHUe
mumu. Heo6X0muMocTs COMU IJIs »KU3HY Oblla M3BECTHA CO Bpe-
MeH riyGouaiimeii ;peBHOCTH. S3HaUeHHE COJIH OTPAKEHO B MHOrO-
YpICIeHHBIX IOCIOBUANAX, IOrOBOPKax, 00brdanx. «Xeb na coms» —
BOT OJHO M3 MOKEJIAHWH, KOTOPLIM DYyCCKHe JIOAY C AABHUX IIOp
06MeHHUBANICH APYT C APYrOM BO BpeMs:A IpHeMa MUY, HOAYepKH-
Bas paBHOIeHHOe ¢ xjeGoM smauenue conu. Xyeb 1 COJIb CTANX
CHMBOJIOM [OCTEIIPUIMCTBA U PaAyLIHs PYCCKON HAUN.

T'oBopart: « IT0BLI y3HATE YeJIOBEKA, Hal0 C HUM ITY/{ COTH CHECTH».
OKa3bIBAaeTCsi, XKIAATH HEe TAK YK JOJIT0: 32 ABA OAA JBOE CHEJAT
nyxa comu (16 Kr), Tak KaK B roj KAaxJbli UeJOBeK C MHINei Io-
Tpebser ot 3 10 5,5 Kr conu.

B Ha3zBaHUAX MHOIMX OPOJOB M IIOCEJKOB PA3HBIX CTPAH IpPH-
cyTeTByer 1080 cos: Commnkamck, Come-Hnenk, Ycoise, ¥comise-
Cubupckoe, Comrr-Jleitk-Curu, Conrsuis, 3anbsnlypr ¥ T. A.

Cosn o6pasyeT MOmHBIE OTJIOXeHH: B 3eMHoit kope. B Cose-
Wnenke, HATIpEMED, TONIMHA IJIACTA COJM HpPeBHIIIAET IIOJTODA
kuiaoMerpa. Conu, Haxoxslelica B osepe BackyHUYaK B AcTpaXaH-
CKOM 06JaCTH, XBAaTUT Halmelt crpane Ha 400 jet. OrpoMusle KOIN-
yecTBA COJMM COZep:xaT B cebe BOAEI Mopeil u OKeaHos. Coiusio, H3-
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BJeYeHHOH n3 MupoBoro okeana, MOKHO 651710 GBI 3aCHIIATD BCIO
cylry 3eMHOro mapa caoem B 130 m.

Xopupn HaTPUA NIMPOKO UCHOB3YIOT B XHMHUYECKOM TPOMBILII-
JIEHHOCTH VI HOJIyYeHUs HaTpus, XJIOpa, COJAAHON KUCIOTHI, B Me-
junuHe, JAS OPUTOTOBJIEHUSA MULIM, [/ KOHCEPBUPOBAHUA IPO-
LYKTOB IUTaHNUA (COJIEHHe U KBalleHue OBOLIei) u T. 1.

!Cap6onam ranvyusa CaCOg, HEPACTBOPHMBLA B BOJe, — BaXK-
Heilras coJib, U3 KOTOPOH MHOIOYMC/IEHHBIE MODCKNe KUBOTHBIE
(MOJLITIOCKH, paKy, TPOCTeiilire) CTPOAT MOKPOBEI CBOEIO Tejaa —
pasznoobpasubie o hopMe, MHOrOIBETHBIE TI0 OKPACKE PAKOBUHEL.
CranBasch moce rufesiy CBOMX X035eB Ha JHe BOL0EMOB U IJaB-
HBIM 06pa30M MOpeii, 9T PAKOBHHEI 32 JeCATKY 1 COTHY MUJLIHO-
HOB JieT 06pa3oBa Iy MOMIHbIEe IJIACTHL COEMHEHNN Kaabys, LaB-
X HAYaa0 06pasoBaHUI0 FOPHLIX HOPOJ — H3BECTHAKOB CaCO,.
9Ty e GOpMyITy HMEeT ¥ 3aMeuaTe/bHBI CTPONTEIBHBIH KAMeHb —
MpaMop, ¥ CTOJIb IPUBBIYHbIH KAYKIOMY LUIKOJBHIKY, CTOAIIEMY Y
nocKu, MeJl. M3 M3BeCTHAKA HO/Iy4aioT HerameHy:o i TalleHyio 13-
BeCTh, CTPOAT jiloMa. Mpamop uzeT Ha M3roTOBJEHHE CTATYil, Mpa-
MOpPOM OT/eJIaHbI CTAHI[MH MOCKOBCKOI'O METpO.

W3 aToit conu Ha3eMHbIE KUBOTHEIE «CTPOSAT» CBOU CKEJIETHI —
BHYTPEHHIOIO OIIOPY AJIsi MATKHUX TKAHEH, KOTOpble B IECATKY pas
IpeBhINIAIOT BEC CaMOI OIOPHI.

Pocpam xarvyusa Cay(P0,), HepacTBOpUM B Bolte — 3TO OCHO-
Ba MUHepanoB GpochopuTos u anaTuros. U3 HEX IPOM3BORAT HEOO-
XOJUMBIE B CETBCKOM X03aiicTBe dochopHble yrobpeHus, 6e3 KOTO-
PBIX, B CBOIO OYepesb, 651710 OBl HEBOBMOYKHO HOJAyUYeHne BHICOKUX
ypoxaeB. OH BXOZUT B COCTAB KOCTel }KIBOTHBIX.

1. Comu. 2. HomenknaTypa coueii. 3. PacTBopnmsie, Hepa-
CTBOPHUMBIE M MaJjopacrBopumbie coad. 4. Xoropua Harpus
(moBapennas coss). 5. KapGonaT kambuus (Mes, Mpamop,
u3BeCcTHAK), 6. Pocdar Kaxbus.

CocraBbre QOpPMyNbI coneit HaTpHUA, KaablUa # aJlOMUHUSA
- VA CIeAVIOIUX KHCJIOT: a30THOM, cepHOM M (hochOopHOi
(Bcero 9 ¢popmym). Haiite nx Haspauus. Kakue us cosneit pac-
TBOPUMBEI B Bojie?
Sanummure GOPMyNIB CleAYIOLMX codeii: a) KapGoHara Ka-
nud, cynabpua ceuana (II), Hurpara sxenesa (11I); 6) xaopu-
na csuHna (IV), pochaTa Maruus, HUTpaTa aTIOMUHMIA.
U3 nepeuncnenHbx gopmya H,S, K,S0,, KOH, 8O3, Fe(OH),,
' FeO, NyO3, Cuy(PO,),, Cuy0, Py0;, HyPO, Bhnumure mocie-
Z0BaTeabHO HOPMYJIbI: &) OKCHAOB, §) KICJIOT, B) OCHOBaHMIA,
r) coJieit. JlaiiTe Ha3BaHUA BEIIECTB.
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Kpucraaruueckue
, 22 peureTku

BemgecTs0, Kak BaM U3BECTHO, MOKET CyIIeCTBOBATh B TpeX arpe-
raTHBIX COCTOAHUAX: rasoo6pasHOM, KUAKOM U TBeppoMm. Hampu-
Mep, KHCJIOPOJ, KOTOPHIH Ipy OOBIYHBIX YCIOBUAX IIPE/CTABISET
coboii ras, mpu Temmeparype —194 °C mpeBpalaeTcsa B KUAKOCTh
rosy6oro msera, a mpu Temueparype —218,8 °C sarseppieBaer B
CHerooGpasHyIo Maccy, COCTOALLYIO U3 KPHCTAIOB CHHEro [BeTa.

B sToM maparpacde MBI pACCMOTPHM, KaK BIUAIOT 0COGEHHOCTH
XAMMYECKHX CBA3ell Ha CBOUCTBA TBepAbIX BemiecTs. TeMnepaTyp-
HEI MHTEpBaJ CYNIeCTBOBAHMA BeIHIECTBA B TBEPAOM COCTOAHUHU
oIpeeIeTCA ero TeMIeparypaMy KHIeHudA U IaaBleHus. TBep-
Zble BEIIECTBA NeJATCI Ha Kpucmariuieckue u amopdrbte.

AMmoppnuble seujecmea He VMEIOT YETKOI TeMmepaTyphl IJaB-
JleHus — OpY HArpeBaHMM OHM HOCTeIeHHO pasMArdaloTCA U mepe-
XOJAT B TeKydYee cocTosiHue. B amMophHOM cocTOAHMM, HALIPUMED,
HaXOJUTCS IJIACTUJINH MU Pa3JduHble CMOJIH.

Kpucmannuueckue 6euecmea XxapaKTepHU3YIOTCHA NPABHJIbHBIM
pacHoJIosKeHHeM TeX 4YacTHi, U3 KOTODBIX OHH COCTOAT: ATOMOB,
MOJIEKYJI ¥ HOHOB, — B CTPOrO OIpeJeIeHHBIX TOYKaX NPOCTPAHCT-
pa. IIpu coenuneHuy 3THX TOYEK OPAMBIMHU JHHAAMH 00pasyercs
MpOCTPaHCTBEHHBIM KapKac, KOTOPHIA HA3HIBAIOT Kpucmannuie-
croii pewemkoti. TOUKH, B KOTODBIX Pa3MeLIeHbl YacTUIBl KPHC-
TaJJIa, Ha3bIBAKOT Y3AaMU PellemKl.

B yanax BoobpaaeMoil pelieTKy MOIyT HaXOJUThCS MOHBI, aTO-
MBI ¥ MOJIEKYJBl. DT YacTUIBl COBEPIIAIOT KoJebaTe bHble JBH-
sxenus. C HOBBIIIEHNEM TeMOepaTypbl pasMax 3THUX KoJiebaHuit
BO3pACTAET, YTO IPUBOJMT, KAK MPABIIO, K TEIJIOBOMY pacuinpe-
HUIO TeJ.

B 3aBiCHMOCTH OT THUIIA YACTHUII, PACIOJOMEHHBIX B y3J1aX KpHUC-
TaNINYeCKOll pelieTK, ¥ XapakTepa CBA3H MeJy HHMHU DasJu-
4ajoT YeThipe THIA KPUCTA/VIMYECKHUX DEIIeTOK: UOHHbLE, AmOoM-
Hble, MOJeKYAAPHbIe U Memannuieckue (Tabm. 6).

IIpocTeie BeleCTBA OCTANBHBIX 3JIEMEHTOB, He IIpe/cTaBIeHHbIe
B TabauIe 6, HMeIOT MEeTAIINYeCKYIO PelIeTKY.

HorKbimu HA3EIBAIOT KPUCTAUINYECKNE PEIIeTKH, B y3/1aX KOTO-
PHIX HaXONATCS MOHBL. VX 06pa3yior BelecTBa ¢ HOHHOMH CBABBIO,
KOTOpO# MOTYT GbITH CBA3AHBI KAaK mpocTeie HoHb Na¥, Cl7, rak u
CJIOMKHBIE SOf’, OH". CnenoBaTeJIbHO, MOHHBIE KpHUCTANINYECKHE
peLIeTKH MMEIOT COJM, HeKOTOPBIe OKCH/IbI U THIPOKCHABI METa-
JIOB, TO €CTh T€ BelleCTBAa, B KOTOPBIX CYILIeCTByeT NOHHAA XUMUYe-
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Ilosoxenne anemenToB B Ilepuoanyeckoit
cucreme JI. H. Mengeneera M THIIBL
KPHCTANIMIECKHX PemIeToK

HX NPOCTHIX BeNIeCTB Tabnuma 6
I'pynna
Ilepuog I II Iii iv v VI VII  VIII
1 H, He [
i Li Be B C N, 0, F, Ne
jass Na Mg Al Si P, Sg Cl, Ar
v K Ca Ga Ge As Se | Br, Kr
\' Rb Sr In Sn Sb Te I, Xe
Tun
KpucTal: Merasuinueckas AromHasa Mozre-
JIAYeCKoi KyJsapHas
peleTKn

ckasn cBasb. HampuMep, kpHcTall XJIopHia HATPUA MOCTPOEH H3 de-
PeAYIOHXCA MOJOMHUTEIbHbIX HoHOB Nat u orpunarensusix Cl-,
obpasylomux pemierky B topme xyba (puc. 13). Cesasu mexzay
MOHAMM B TAKOM KPHCTaJLIIe 04eHb ycToiuusel. [ToaToMy BemecrBa
¢ MOHHOH pemrerxoil 06JafalOT CPABHUTENBHO BBICOKOH TBEPHO-
CTBIO M IPOYHOCTHIO, OHH TYTOIIABKH H HEJIeTydH.

AmomHbLMU HA3BIBAIOT KPHUCTANINYECKHE DELIETKH, B y3JaX
KOTODBIX HAXOAATCA OTHeJbHBbie aroMbl. B Takux pemreTrkax aTo-
Mbl COeNHUHEHBI MeXIy Co0oll oYeHb IPOYHBIMU KOBAJEHTHBIMH
cBasaMu. [IpuMepoM BemecTB ¢ TAKUM THUIIOM KPHUCTALIHYECKUX
pPellIeTOK MOJKeT CIYKUTh anMmas (puc. 14) — oJHO M3 alaoTpol-
HBIX BUAOHU3MEHEeHHUIl yriepoza.

YucJto BEIeCTB ¢ ATOMHOM KPHCTALIMYECKOH perieTKoil He 0YeHb
Benuko. K HUM oTHocATCa Kpucrannnyeckue 60p, KpeMHUHA U Tep-
MaHH, a TaKXe CIOMKHbIe BeIecTBa, HAIlpuMep Takue, B cOCTAB
KOTODHIX BXOJUT oKcHy kpemuua (IV) — SiO,: kpeMHeseM, KBapL,
ecoK, ropHBIH XpycTans.,

BoJapmIMHECTBO BemecTB ¢ aTOMHON KPHCTANIHYECKON pelrer-
KO# MMeIOT 0UeHb BBICOKHE T€MIEpaTyphl IVIaBJeHUs (HalpuMep,
y anmasa ona csbitite 3500 °C), oHM HIpPOYHBI U TBepABI, IPAKTHYE-
CKH HEpacTBOPHUMBI.
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Puc. 14. Amomuas xpucmaniuyie-

Puc. 13. Honnaa kpucmannutie-
cras peutemka aama3a

cKaa peuemra noaapenuoﬂ coau

Monexynaproimi HA3BIBAIOT KPHCTAILIHIECKHE PELIETKM, B Y3~
JIaX KOTOPBIX PACIIONAraioTes MOJEKYyJbl (PHC. 15). Xumuueckue
CBA3M B 9THX MOJEKYJaX MOTYT OBITH W IOJSADHBIMU (HCl, H,0),
n nemonapubME (N,, Og). HecMoTps HA TO YTO aTOMBI BHYTPH MO-
JIeKyJI CBABAHBI 0UeHb IIPOYHBIMA KOBATEHTHBIMHU CBASAMH, MEXAY
CaMMMHE MOJIEKYJIaMHU JeHCTBYIOT ciabble CHIIBI MEKMOJIEKYJIAPHO-
ro npursakenusa. [ToaToMy BemecTsa ¢ MOJIEKY/IAPHBIMH KPHCTAN-
JTHYeCKHMM pelIeTkaMH NMeIOT Malyio TBepROCTh, HU3KHe TeMIe-
patypsl naBlIeHHA, JeTYIH.

IIpumMepaMu BemecTB C MOJEKYJIAPHBIMH xpncT%funnqecxuMn
peleTKaM¥ ABJLAIOTCA TBEPAAs BoAa — JeJ, TBep/blil OKCH yriIe-
poaa (IV) — «cyXoit mex», TBep/ibie XJIOPOBOAOPOA K cepoBOAOPON,
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Puc. 16. Memanauieckan Kpuc-
maaxuieckas pewemmxa

Puc. 15. Monexyaapras kpuc-
manauveckas peuemia uoda
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TBepAble IIPOCTHIE BelleCTBa, 06pasOBAHHBIE OXHO- (6JArOpOAHEBIE
rassl), ABYX- (H,, O,, Cly, Ny, L), Tpex- (05), uersipex- (P,), BOCBH-
MuaTOMHBIMY (Sg) MONeKy/1aMu. BOIBIIMHCTRO TBEPABIX OpraHm-
YeCKUX COeANHEHUI UMEeIOoT MOJIeKy/IAPHEIE KPUCTALINYECKHE pe-
meTKy (HadTaluH, TII0K03a, caXap).

BemecTBa ¢ MeTAJINYeCKOH CBA3BI0 HMEOT mMemaniuieckue
kpucmannuveckue peuwemku (puc. 16). B ysnax Takux pemerox
HAXOAATCA ATOMBI U MOHHI (TO aTOMBI, TO UOHBI, B KOTODBIE JIETKO
IpeBpamaoTesa aTOMBI MeTajla, OTAaBas CBON BHELTHHE dJIeKTPO-
HHI B 061jee monb3oBanue). Takoe BHyTpeHHee CTpOeHME METALIOB
ompefesiieT UX XapaKTepHEIe (PUSHYECKUE CBOHCTBA: KOBKOCTD,
IIACTHYHOCTD, 3JI€KTPO- ¥ TEeIJIOIPOBOJHOCTD, XapaKTePHEIH Me-
TaJIndecKuit 6ieck.

Hnsa BemecTs, BMEIOMUX MONEKYIAPHOE CTPOCHNE, CLIPABEAINE
OTKPHITHI (pannysckum xumukoM K. JI. IIpycrom (1 799—1803)
3aKOH IIOCTOSTHCTBA COCTaBa. B HacTosAniee BpeMs aTOT 3aKOH (HOp-
MyJaupyercs Tak: « Monexyriprbie XumunecKue coeOuHenUs He-
306UCUMO OM CROCO6A UX NOLYUERUA UMEIOM NLOCMOAHRKBLL CO-
cmaeé u ceolicmear». 3akoH Ilpycra aBIAeTCa OMHUM K3 OCHOBHEIX
3aKOHOB XuMuu. OIHAKO /1A BEM[ECTB ¢ HEMOJEKYJIAPHBIM CTPO-
eHneM, HallpuMepP HOHHBIM, 3TOT 3aKOH He Bcerja cIpaBe/IuB.

1. Teepaoe, xuAKOe U ra3006pasHOe COCTOSHMS BeuIeCTBA.

2. Teepasle BemjecTBa: amopdmble KpPHCTaJdIndecKHe.
3. Kpucrajimyeckne peuleTKM: aTOMHbIe, HOHHBIE, MeTaj-
JIMYeCKHe U MoJIeKyadapHble. 4. 3aKOH ITOCTOSHCTBA COCTABA.

Kaxue cpoficrBa Hadranuna nexar B OCHOBE ero IpHMEHe-
HUA A5 3AMIUTHI IIEPCTAHBIX U3AENHR oT Moan?

Kakue KauecTBa aMODGHEIX Tesl IPUMEHHMbL A1 OIKCAHUS
ocobeHHOCTel XapaKTepa OTAENbEEIX Jogeii?

ITouemy orkphITHI saTckum yuenbmm K. X. Dperesom asmro-

muHui B 1825 1. emme 10/1roe BpeMst OTHOCHJICA K IparomeH-
HEIM MeTaJnam?

Bcenomuure npoussenenue A. Bensera «IIpogaser, BO3AyXa»
H OXapakTepuayiiTe CBOCTBA TBEPAOr0 KUCJIOPOAA, MCIOIb-
3ys €ro onucanue, IpUBeJEHHOE B KHUTE.

Tlouemy Temmeparypa IyaBJIeHHUs METAJI0B M3MEHSeTCS B
OYeHb WINPOKUX npegenax? J{jia DOATOTOBKM OTBETa Ha 3TOT
BOIIPOC UCIOJIB3YHTE JOIOIHUTEIBHYIO TUTEPATYDY.
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Ilouemy usgenve U3 KPEMHUA IPH yAape DPACKATLIBAETCH HA
KYCOUKH, 4 M3fenue U3 CBUHIA TOJBKO DaCIUIOIUBaerca?
B KaKkoM 13 YKasaHHBIX CJy4aeB IPOMCXOAUT paspylieHune
XUMHUYECKOll cBA3H, a B kakom — Her? [Touemy?

§)23

YucTeie BeNecTsa
H CMeCcH

ITompoGyiiTe OTBeTHTh Ha Cciaefylomuit Bompoc: «MOHO Jam
M3yUaTh CBOHCTBA BOALI, UCIONb3Ys AJIA 3TOH [esu MOPCKYIHO BO-
ny?» BepHo, uTO Henbssa, u60 MOpcKasa BOAA IPEACTABIAET coboit
me uncryio H,0, a cMech pasiuyHBIX BeniecTB B Hell, U B IIePBYIO
ouepexs coiell (TIaBHYIO MacCy MX COCTABJAET XJOPWUM HATPHSA),
KOTOpBIe TIPHAAI0T MOPCKO# BOZE CBOCOGDasHEIil rOPHKO-COIEHbLH
Bryc. Kaskaoe BemiecTBO, BHJEJIEHHOE K3 MODPCKOI BOABI, nMeeT
ompeneneHHble cBoiicTRa. [la n caMa BOJa, He 3arpsAsHEHHaA I0CTO-
POHHEME IPUMECAMHU WX COAEPIKAMIAA UX YPe3BbIUaitHO MaJIO, —
ee HAsHIBAIOT OUCMUNIUPOBAHHOU 60001l — XapaKTepusyeTcsa pA-
oM crenuduyecKUX CBOMCTB, ¢ KOTOPEIMM BHl 3HAKOMUJIUCH
paHbIIe, KOTAa paccMaTpuBaiu okcunrl. Hanpumep, oHa samepsa-
et npu Temneparype 0 °C, Torza Kak OKeaHCKasa BOZa — IIpH TeM-
nepatype -1,9 °C.

IIpupogHas Boja He GHIBae€T COBEPIIEHHO YHCTOH. Hau6osee
yuCTOil ABJIAETCA JOM/AEBaA BOLA, HO U OHA COJAEPKUT 3HAUUTEIb-
HBIe KOJIMYeCTBA Pa3JIuyYHbIX IpuMeceli, KOTOPbIEe 3aXBaThHIBAET U3
BO3AyXa.

B jk13HU, KaK IPAaBUJIO, MBI BCTPeuaeMcs He ¢ YUCTBIMU Bemge-
CTBAMH, & CO CMECAMHU BEI[eCTB. DT CMeCK MOTYT GBITh He0dHOPOO-
HbtMU (HallpuMep, MyTHas pPeuHas BOJa cOAEPMHT B cebe HepacT-
BODHMMEIE TACTHIIBI IIECKA ¥ TJIMHBI, KOTOPHE BUAHBI HEBOODYXEeH-
HBIM IJIa30M) 1 00HOpOOHbLe (PacTBODBI CIIMPTA, caxapa), B KOTO-
PHIX HeJIb3s 3aMETUTh FPAHUNY Pasiesia MeX Ay BemecTBaMu,

Cpe/in OMHOPORHBIX CMecell MOYKHO BBIETUTD HUdKUe, maepdvle
u zasoobpasHvie. BaykHelimaa 2a3000pa3Has cMech — BO3AYX —
ImpefcTaBaAeT co6oil cMech asoTa, KMCIOPOAa, YIVIEKHC/IOTO0 rasa,
aprosma u Zpyrux BemecTB. K meepduim cmecam MOXKHO OTHECTH
CTEKJIO U PasJIuyHble CILUIABE — CTaJb, 6POH3Y, JATYHb U AP.

CocTaB cMeceil MOMKeT OLITH caMbIM PasHOOODasHBIM, X OHM B
OTJIMYMe OT YMCTHIX BemiecTB UMEIOT ApyTue cBoicTa. Tak, uucras
Boxa samepsaaer npu 0 °C, a ecn pacTBODHTH B Heli IIOBapeHHYIO
COJIb, TO MOKHO A0OUTHCA 3HAUNTENIBHOI0 IIOHUKEHUs TeMIeparTy-
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PBl 3aMep3aHMA. DTMM, HAaIpUMep, IOJb3YIOTCS JIEHMBHIe pabor-
HHMKH FOPOICKOTO KOMMYHAJBHOTO X03sHCTBa, KOTAA B IIEPHOJ Io-
JIOJIeAMIIBI TTOCHINAIOT TPOTYaphl TeX HMUECKO TOBapeHHOM cONbIo.

CocTaB cMeceil yCTaHABIMBAIOT ¢ IIOMOIIBIO XUMULECKO2Z0 AHA-
Auza. XuMU4ecKUH aHAINS IPMMEHAETCs O9eHb IIMPOKO, OH Heob-
XOAHMM IIDHM DellIeHNM BaKHeHIIMX X03AMCTBEHHBIX U HAYYHO-TEX-
HUYeCKMX 3a/ia4. [IpoBeneHne againsa cTaay Mo X0y ee BBILIABKK
(HampuMep, OIpejeseHNe CORePKaHNA yriepoja) — 0bssaresHOe
YCJIOBHE YCIIeLIHOTO IIPOBEEHNA MeTaJLIypruuecKOro mpomecea.

Bes onpenenennsa KOHIEHTPALMY IpUMeceil, 3arPA3HAIOIUX BO-
Iy ¥ BO3YX, HEBO3MOXEH KOHTPOJIb 38 COCTOAHNEM OKPYKaromei
cpensl. XMMHUYeCKHH aHAMM3 FOPHBIX IOPOA M PYJ MCIOJIb3yeTcs
TIpHY PasBefKe MOJIe3HbIX HCKoIaeMbIX. Bemomuure Illepioka Xomam-
ca, 3HaMEeHHMTOTO CBHIIHKA, I'ePOs MHOTOUHCIEHHBIX IPOM3BeJ e ik
A. Konan [loitna: eMy HepeAKO HOMOTAIHU ONPeReTUTh BHHOBHOCTH
HMJIM HeBHHOBHOCTH NIOJO3PEBAEMOr0 MMEHHO Pe3yJbTaThl XMMHYe-
CKOTO aHAJHU38, IIPOBEJEHHI0 KOTOPOro OH IIOCBAI[AJI HEMAJYIO
9acTh CBOET0 CBOGOJHOrO BpeMeHM. XMMHUYECKHI aHATINS HE00XO-
AUM KPUMHHAJIUCTY 1 apXeoJIory, MeJUKy M MCKYCCTBOBERY ¥ MHO-
MM APYTHM CIIenHalucTaM. A KOcMHYecKue HccaefoBauusn? Usy-
yeHHe aTMOc(epHBIX rasoB Benepsl, ropusix nopox Mapca, cocra-
Ba JIYHHOTO T'DYHTa HEBO3MOIKHO 0Oe3 HIDOBeJeHHSA XHMHUYECKOTO
aHansa.

C nomompio 0COOBIX METOZOB C IIPMMEHeHHeM XHMUYecKOro
aHAJIH3a MOJYUalOT 0c000 H“lucmbie 6ew,ecmeéd, B KOTOPHIX cOxep-
JKaHMe IpHMeceil, BANAOIMX HA MX coelUdiuyecKue cBOHCTBa, He
MPEeBEIIIaeT OJHON CTOTBHICAYHON U farKe OAHOM MMJIIMOHHOMN IIPO-
[eHTa. OTH BelecTBa MIPaloT BasKHYIO POJIb B aTOMHOM dHepreTH-
Ke, IMOJIyIIPOBOXHUKOBOH IIPOMBILIJIEHHOCTH, BOJOKOHHOH OINTHKE
u 7. 1. CBoficTBa 0060 YHCTHIX BEIECTB MCIIONL3YIOTCA JJIA CO3LA-
HHSA IPUHIMITHAIBHO HOBBIX IPHOOPOB MJIN TeXHOJIOTMYECKHX IIPO-
11eCCOB.

Ouncrka BemecTB — BakHeimas npobiema xumunu. IIpocreit-
mIMe cIIoco6bl OYMCTKH BEIeCTB BAM M3BECTHHI U3 KyPCOB 6OTaHU-
KM ¥ IPHPOJOBE{EHMSA.

Tak, 4T06B OYHCTHTH NPUPOAHYIO BOAY OT B3BEIIEHHBIX B Hel
4acTHI, ee (PUIBTPYIOT CKBO3b CJOH IIOPHCTOrO BEMIECTBA, HAIIDH-
Mep yIUId, 060skKeHHOM MIMHE u T. 1. [Ipu ouncTKe 60JBIINX KO-
JM9ecTB BOJBI IOJBIYIOTCA (HMIBTPAMH H3 IIeCKA ¥ TDABHA.
PuLTPH 3a€PKUBAIOT TaKxKe GOIbIIYIo uacTh 6akrepuii. Kpome
TOTO, 1A 06e33apa’KMBAHUA IUTHEBOH BOABL €€ XJIOPUDPYIOT (CM.
puc. 21, § 25).
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) 1. Yucreie BemecrBa H cmecH. 2. Oco60 YHCThIE BeulecTsa.
;3. XHMUYecKHi aHAIHS,

IIpuBearTe HPUMEDHL KUAKUX, TBEPABIX M razoo0pasHbIX
cMeceit.

i MOKHO JM AMCTM/LIMPOBAHHYIO BOAY CUMTATh 0COGO YMCTHIM
.  BemecTBom? [Touemy?

Kak npumMensoor MeToabl XUMUYECKOr0 aHaMaa B CBOe pa-
60Te KPMMUHAIACTHL, APXE0JIOTH, MEAUKH U MCKYCCTBOBEABI?
IIpurorosere coobmieHre 06 3TOM, MCIOIb3ysA AONOJIHHUTENb-
HYIO JTUTEPATYPY.

Lo

Ipenoskure criocoObl pasfelIeHNs CMeceil, COCTOSAIAX U3!
a) MKeJEe3HBIX ¥ MeJHBIX OIWJIOK;
6) IOPOIIIKOB YKeJie3a U Cephl.

|

sloq MaccoBaa u o6’beMHaA T0JIU
‘ KOMIIOHEHTOB cMecH (pacTsopa)

T

Me1 yxe 3HaeM, 94T0 IPUPOLHAS BOAA HUKOTAA He 6BIBaeT COBEP-
wenHo gucroii. Boja, comepskamas sHAYMTEIbHOE KOJHYECTBO CO-
Jlet KaJbI¥Msa M MarHus, HasbIBAETCSA HEeCMmKOl B OTIMYNE OT MAz-
Kol BOABI, HallpumeDp n0kaeBoil. MecTkasa BOga gaeT Majo MeHBL
C MBLIOM, & HA CTEHKAaX KOTJIOB M 4aiiHUKOB IIDH ee KMIISYEeHUH 00-
pasyercsa HaKHIb. DKBCTKOC’I‘L BOJABI 3aBHCHT OT KOJHUYECTBa& pac-
TBOPEHHBIX B Hell coseit. ComepikaHMe PACTBOPEHHOTO BeEIeCTBA
B PacTBOPE BBHIPAMKAIOT ¢ IIOMOIIBIO €6 MacCOBOI JOIH.

OmHuouLeHue MACCH. PACMEOPEHHOZO SeULECmEan
K obujell macce pacmeopa HA3bLEAIOM MACCOBOL
donell pacmeopernozo éeujecmsa.

P S R S TR

ST

MaccoByio 010 0603Ha4aioT TpeuecKoit 6ykBoit o («omera») u
BBIPaKAIOT B JOJSX eAMHHIIB! HJIM IPOIeHTaxX
m =
o (B Konax) = —2=
(p-p)

@ (%)=0-100%.
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Tak, MaccoBas K0/ PACTBOPEHHBIX COJei B IPECHBIX BOZAX CO-
craensaer B npegeaax ot 0,01 5o 0,1%, a B MOPCKOIi BOJE KX OKOJIO
3,5% . PaccMoTpuM, KaK IPOM3BOAUTH PAaCUYETHI C MCIOJIb3OBAHHU-
€M HOHATUA MacCoBas KOJd.

Bagaqa 1. B 150 r Boas1 pacreopuan 50 r docdopHoit KucTo-
1. HaliTH MaccoBylo moJdI0 KHCJIOTHI B MOJy4eH-
HOM pacTBope.

ano: Pewenue:
m(HzPO,) =50 M My =800 +150r=200r
m(H,0) = 150 r ‘”——m(_) ©=50r:200r=
s m = 0,25, wm 25%
w(x»ra) -4 (p-p)

= M ray T MEH,0)

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

3§gaqa 2. Croapko rpaMMOB BOABI ¥ HUTPATAa HATPUA HYKHO
B3ATH, 4TO6HI npurorosutrs 80 r 5% -ro pacreopa?

ano: Pewenue:
Mg, =80T Mign0)= My @ | M(NaNO;)=80r-0,05=4r
o(NaNOy) = 0,05 | m(H,0) = m(H,0)=80r-4r="176r
m(NaNO,) = ? = Mpp) - M (5.50)
m(H,0) =?

Omeem: m(NaNOQO,) = 4 r; m(H,0)= 76 r.

B 10BeIUPHBIX U TEXHUYECKUX U3AEIUAX IPUMEHAIOT HE YUCTOE
30JI0TO, & €ro CIJIaBHI, Yallle BCEro ¢ MeAbio u cepebpom. Huctoe
30JI0TO — METaJJI CAKIIKOM MATKHH, HOTOTH OCTaBJsAeT Ha HeM
clefl, HI3HOCOCTOHKOCTh ero HeBeauka. IIpob6a, crodmas Ha 30J0-
THIX U3AENHMAX, U3TOTOBJIEHHEIX B HalIel CTpaHe, 03HAYAET MacCco-
BYIO JOJIIO 30JI0Ta B CIjaBe, TOUHee, COJepIKaHue ero u3 pacyera
Ha THICAYY MaCCOBHIX 4acTeil crjiapa.

IIpo6a 583°, nanpumep, 0OsHauaeT, YTO B CILIABE MACCOBAA JOJS
goJiora cocrapasaer 0,583, uau 58,3%.

AHaJOrnYHO MAaCCOBOi JoJjie OnpeAesasaercs u o6beMHas M0JIA
razoo6pasHOTO BelllecTBa B rasoBOil cmecu, 0603Hauaemas rpeve-
CKOIt 6YKBOIL ¢ («u»):

— V(B»so)
- o,

(cmech)

86

Bagaqa 3. Ckoabko KyOU4YecKHNX MeETPOB KHCJIOpoAa MOMKeT
OBITH NOJYYEHO INyTeM (PPaKIUOHHOH IleperoHKH
SKMIKOTO BO3AYyXa, €CJIH MCXOXHbIA 06beM BO3RXyXa
6611 paen 800 m3 (4. y.), a, KAK U3BECTHO, 06BEM-
Haa 7oA KHCIA0pOAa B Bozgyxe cocTasaser 0,217

ano: Pewenue:
Vigosny = 800 M3 | V(Op) = Voo ) - 0(0p) | V(0,) = 800 M3+ 0,21 =
©(0y) = 0,21 =168 m?
V(0y) =7

Omeem: V(OZ) =168 m3.

Bagat{a 4. Haiitu maccy asora, moaydensoro us 280 1 Bosmy-
xa (. y.), ecjJH N3BEeCTHO, YTO 0GBeMHAA K0JSA a30-
Ta B BO3AYyXe cocrasiaser 718%.

ano: Pewenue:

Vigosn,) = 280 1 m(Ny) = M(Ny) - n(Ny) | V(N,)=280x-0,78=

©(Ny) =0,78 ) V(N,) =218,41

JA SR Y =

m(N,) =2 ¥V, n(Ny = 21841

22,4 1/Mons
V(NZ) = V(Boa;p) : ‘P(NZ) = 9‘75 MOJIb

M(Ny)=14-2=
= 28 r/Monb
m(N,) = 28 r/Moab X
X 9,75 Mmonb = 273

Omseem: m(N,) = 273 r.
i~ 1. MaccoBaa moasa. 2. IIpo6a zosora. 3. O6bemuas ROJIA
[ 1 ob6bemHuEbIil COCTAB BO3AyXa.

Ins Gops6eI ¢ GoresHamMu pacreHuit, 0cofeHHO IUIOXOBBIX

IepeBbeB 11 BUHOTPAJHNKOB, IPUMEHSAIOT PACTBOP Cynabdara
menu (II). O6bruso pacrBopsior 100 © comu Ha BeApO BOABI
(8 n1). KakoBa MaccoBas JoJisa COJMH B ITOJIYYEHHOM pacTBope?
CKonbKO BOJBL U conn cofepsxurca B 500 r aToro pacrBopa?

2 | CKOJBbKO rPAMMOB HOJA M CIMPTA HYKHO B3ATH JJIA IPUTO-
. romenus 30 r 5% -ro pacTBopa HOAHOM HacToKU?
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Kaxoe KonmgecTBo cniupra cogepsxurest B 500 r sogku (40% -it
pacrsop cuupra)? He 3abyzabre, 4TO KOJIMYECTBO H3MEPAETCS
B MOJIAX H AJIs1 €T0 ONpeAesIeHHs BaM MOHagoburcs hopmyia
arunosoro cnupra C,HeO.

OmnpepesnTe KOIWIECTBO 30710Ta 1 cepebpa, KOTOPOe COOEPIKUT-

¢ B MAMIHOM 00pYy4aIbHOM KoJblie Maccoi 3,75 r u npoboit
583°.

W3 250 r 20% -ro pacrBopa xaopuaa Kaaus seimapuan 100 v
Bozbl. Kakoil cTajla MaccoBas f0JIs COJIHM B pacTBOpe?

B 180r 15%-ro pacrBopa ruapOKCHA& HATPUS PACTBODMIK
eme 20 r menoyn. Kakoil crana MmaccoBas 0 MIeJ0YH B IIO-
JIy4eHHOM pacTBope?

Caunu aBa pacTBOpa cepHoit KueaoTsl: 240 r 30%-rou 180 r
5% -ro. Kakoit craja MaccoBasi 40Jisi KUCIOTH B 0GPA30BaEB-
meMcs pacreope?

I'maBa yeTrBepTasa

HN3MeHeHUus, TPOUCXOIAIINE
C BeuleCTBAMHU

dusnuecKkue ABJICHUA
B XHMHH

2

Bel yiKe 3Haere, 4TO ¢ TeJaMM U BEM[€CTBAMU IPOMCXOXAT Pas-
JIMYHBIE H3MEHEeHU s, KOTOPBIEe HA3BIBAIOTCA sIBJICHUAMH, U IIOMHH-
T€, YTO OHM AEJIsATCs HA Puiureckue u xumuyvecxue. Ilpu guaune-
CKUX ABNEHUAX COCTAB BEIHIECTBA OCTaeTCd 6e3 MBMEHEHU s, 8 MeHs-
eTcs JIIIb er0 arperaTHoe COCTOAHMe MM hopMa M pasMephl TeJl.

PusnyecKne sBiIeHHusd, BBIpaKalomuecss B M3MeHEeHHAX arpe-
TaTHOTO COCTOSIHUA BellleCTBA WM (POPMBI X PAa3MEpOB TeJ, ompe-
eS0T BaXKHelne 06/1aCTH IPUMEHEHUS MX B HADOXHOM X035~
crBe. Tak, MJIACTHYHOCTD AMIOMUHUSA IO3BOJAET BRITATUBATD €I0 B
IPOBOJIOKY MJIM IPOKATHIBATH B TOHKYIO (POJIBIy; 9JI€KTPOIPOBOJ-
HOCTH ¥l CPDABHUTEJbHAA JETKOCTH ATIOMAHUS IO3BOJSAIOT UCIOIb-
30BaTh €r0 B KAuecTBe IIPOBOZOB JMHUI dJIEKTpoNepesad, a cija-
BEL — B CaMOJIETOCTPOEHHH ; TEIIONPOBOAHOCTD, ILJIACTHYHOCTD U He-
SANOBUTOCTH — IIPU M3TOTOBJIEHHHU IOCYABI U T. A.

Puc. 17. Jucmuaasyus




Muorue crioco6sl HOIYyYeHHs YNCTBIX XMMHUYECKHX BEIIeCTB II0
cyTH (usuueckue sBIeHHA. K HMM OTHOCATCS: eperoHKa, KPpHCTasl-
nMsalus, GUILTPOBaHMe, BO3TOHKA M Ap. Hanpumep, Ha pasin-
UMK TeMOeparyp KUNneHus BEIecTE OCHOBAH cnocob ducmunnayuu
(puc. 17), uam nepezonku.

DTHM cr10co60M HOJIYUaOT BOAY, OUHIIEHHYIO OT PACTBOPEHHBIX
B Heif BemjecTs. Taxas Boxa HazsiBaeTea Oucmuanuposannoil. ViveH-
HO ee MCIOJb3YIOT JJIs IPUTOTOBIEHH A JeKAPCTBEHHBIX PACTBOPOB
M J71s1 3ATMBKH B CHCTEMY OXJIQKJeHHA apToMoOuIett.

ITeperoHKy Kak cnocob pasfeleHHs XHUAKUX cMecei NPUMEeHIoT
IS IOJTydeHus U3 IPUPORHOM HeTu OTAeIbHEIX He(pTenPOXYKTOR.
IIpoMEIILIeHHAS YCTAHOBKA JUIA HEIPepPBIBHON [eperoHKH HedTH
cocTOMT U3 Tpy6uaToi neun (1) A1A HarpeBaHUs HEPTH M Pas/esH-
TeJIBHOM, MM PeKTH()HUKAIMOHHOR, KOJOHHSI (2), rae HeQTH pas-
nesaseTca Ha GPaKIMM (JUCTHIIATH) — OTAeNbHbIe HeTenpOAYK-
7ol (puc. 18). )

B rtpy6uatoii meum B BHAe 3MeeBHKA DPAcHOJIOXKEeH JJIMHHBIH
Tpy6onpoeos. Ileub o60rpeBaeTcA TOPAIIMM Ma3yTOM HJIM rasoM.
ITo Tpy60npOBOAY HempepPEIBHO NOJaeTcs He(Th, B HeM OHA Harpe-

[ Hepmv
e

Puc. 18. Cxema mpy6uamoii YcmanosKy ONs HeNpepbiHOiL nepezoHKU Hed-

mu: 1 — mpy6uamas neuv; 2 — peKMUPUKAYUOHHAL KOIOHHA; 3 — X010
OunvHux
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BaeTca 70 320—350 °C u B BHZe CMeCH JKHIKOCTH U HAPOB IOCTY-
naeT B peKTH(HKAIMOHHYIO KOJOHHY.

PexTHUKanOHHAA KOJOHHA — CTAJBHON NWJIMHIDPHUYECKMIT
annapat BbICOTOH 0K0s10 40 M. OHA MMeeT BHYTDH HeCKOJBKO JecsaT-
KOB FOPH30HTAJbHBIX IEPErOPOLOK ¢ OTBEPCTUSAMHU, TAK HasbIBae-
MBIX Tapesok. Ilapsr HedTH, nocTynas B KOJOHHY, MOZHAMAIOTCA
BBEPX M NPOXOZAT Yepes OTBepCTHA B Tapenkax. [locTemenso ox-
JAXIAACh NP CBOEM JBUIKEHUU BBEDX, OHH COKHMIKAIOTCA HA TexX
WJIM MHBIX TapeJIKaXxX B 3aBHCHMOCTH OT TeMOEpaTyp KMIIeHUA U MJIOT-
HOCTH. YTJIeBOZOpOAHI MeHee JeTyuMe COKMIKAIOTCA yXKe Ha Iep-
BBIX TapeJsKax, 06pasys zasoiinesyro dhpaknuio, 6oiee JeTyune yr-
JIeBOZOPOABI COOMpAIOTCs BBINIE M 06PA3YIOT KepocuHO8YIo (Hpak-
LIMIO, erie BBIIIe cCOOUpaeTCs AUZPOUH08aA GpaKusa, Hauboee Je-
Ty4He YrJIeBOXOPOZBI BEIXOZAT B BHAE NApOB U3 KOJOHHBI M
00pasyoT Oen3ur. BHU3y coGHpaeTca rycTaa yepHas sKUAKOCTh —
Mma3ym. Ero ucnoibsyoT B KauecTBe TONJINBA, & TAKKe A HOJY-
YEHHM s CMA30YHBIX MAaces IYyTeM JONOJIHUTEeIbHON HePerOHKH.

Crioco6 meperoHKH KHAKOTO BO3AyXa JEeKUT B OCHOBE IIOJyUe-
HUs U3 HErO OTAEJbHEIX COCTABHEIX YacTell -—— asoTa (OH BBIKHIAET
NHepBHIM), KHCJI0PORA M AP

Jns ouMCTKH coMell MOJIB3YIOTCA CIOCOGOM KPUCMALAUIAYUN.
IIpu sTOM, HampuMeDp, IPMPOAHYIO COIb PACTBOPAIOT B BOJE M 3a-
Tem PuasTpyloT (puc. 19). B pesyisTare mOJy4aOT pacTBOP OBa-
PEHHOM COJIM, OUMINEHHBIH OT IlecKa, IJIMHBL M APYTUX He PacTBO-
PUMBIX B BOJe Ipumecelf. 3aTeM COJIb BBIZEASIOT U3 PACTBODA 6bi-
napusaruem (puc. 20), Boja ucnapseTcs, a B papGopoBoil uamke

OCTalTCA KPHCTAJIJLI COJIH.

Puc. 20. Boinapusarue




Puc. 21. Cxema sodoouucmumenvroit cmanyuu: 1 — pexa; 2 — 6acceiin
Oasn omemauganua 8odvl; 3 — xonodey; 4 — guabmp; 5 — 21a6HbLL Ha-
coc; 6 — ycmpoiicmeo Ona XA0pupos8arus 800vl; 7 — eo0oHanopras 6aul-
HAa; 8 — 6000onposod & z0pod

Croco6 ¢unvmposarus OCHOBAaH HA DA3JIMYHON IPOIyCKHOM
CII0COGHOCTH MOPUCTOr0 MaTepuaaa — Quabmpa, I0 OTHOLIEHUIO K
COCTABJIAIOIMUM cMech yacTunaM. OuIsTpoM JIA OUHCTKY ITHTHEBOH
BOABLI HA CTAHNIMUAX BOJOOUMCTKHU CJIYMKUT CJa0i mecka (puc. 21).
B nsLnecoce, KOTOPHIHM OYKIIAET BOZAYX OT B3BEHMIEHHOI B HEM IIBI-
JIu, IPUMEHAIOTCs GyMarkuble nin MaTepuaThle GUIBTPHI; B MeLu-
LUHEe IPH yXOJe 33 GOTBbHBIMU UJIH BO BPEMA XHU-
PYPruYecKoi oepanuu UCIOIb3yOTCA B Kadue-
cTee (DuUabTpPa MHOrocaOHbIE MapsieBhHE IIO-
BA3KH.

Jis monyyeHusA UMCTHIX MOJA U CEPHI HC-
IOJb3YIOT TaKoe (pusuiecKoe ABJIeHne, KaK 603-
20HKa (cybnrumayus), TO €CTh MEPEXOX Bele-
CTBa U3 TBEPAOTO COCTOAHHSA B rasoo0pasHoe,
MUHys KUAKYIO asy (puc. 22). IIpn Bosronke
B HarpepaeMoi uacTu IIpu6opa KPUCTAJIN-
/ \ YyeCKOe BEIEeCTBO MCIAapseTcs, & B OXJaMjae-

f T \\ MOil — CHOBA KOHJEHCHPYETCS ¢ 06pa30oBaHuEM
KpUCTALIOB. Jlex crmocoGes K BO3TOHKe, Heja-
poM 6esibe BEICHIXAET 1 Ha MODO3e.

Puc. 22. Boszonrka Bosrouka onpezaesnia MCIIOJIb30BaHUE TBEP-
uoda moro yriaexucioro rasa CO, (kax BBl 3HaeTe,

Tennoma
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Puc. 23. Hegpmepasdenumenvhas Puc. 24. [Jerumenvras
KONOHKQ BOpOHKA

€0 HasBIBAIOT «CYXKUM JBAOM>» ) 1A XpaHeHUs IPOAyKTOB U B IepP-
ByIO Ouepeab MOPOXKEHOT0.

PasnnuHas IJIOTHOCTE BEINECTB JIEKKT B OCHOBEe TAKOTO CIIoco6a
pasneseHus cMmeceif, Kak omemaueanue. Hampumep, cmecu HeTH
“ BOJBI, PACTUTEJHHOrO Macja ¥ BOAHI GHICTPO paccjauBaloOTCA
X IO3TOMy JIETKO OTAEIAIOTCA APYr OT APyra ¢ IOMOIIbIO denu-
mensrolu éoponxu (puc. 23, 24).

1. TucTuiajaamua, MM IeperoHka. 2. JJMCTHIIMPOBAHHAN
Boa. 3. Kpucrasimsanus u BelmapupBanue. 4. OuIbTpo-
Banue. 5. Bosronka. 6. OrcTanBanue. 7. [leMTe bHAs BO-
poHEa.

1 Kaxkoit cmoco6 pasfeseHusa cMeceii onucan B Hay4Ho-(aHTac-
TUYEeCKOM npousBegenuu A. Besnsera «IIpoxasen Bosgyxa»?

2 OTkynma Geper cBoe HAYAJIO IOBEphbe, UTO pacCchIIaHHaAA COMNb —
® ccope? Kak MOMUDHUTH JIIofe#l, MOCCOPUBIINXCA M3-3a pac-
cHIIaHHOo comn?

3 VYrakure coco6bl pasfeeHus CIeIYIOMINX CMeCceit:
a) 3yOHO#1 IOPOLIOK M ITOBAPEHHAS COJIb;

6) crupT 1 Boga;

B) 6eH3UH U BoAa.

4 Kax B IOXOHBIX YCJIOBHAX OUMCTUTH M 06e33apasuTh MyT-

HYIO BOALY U CAEJIATh ee IPUTOJHOM AJId NUThA 1 IPUTOTOBJIE-

HUA DHmu?

93




Tlouemy paGoTHUKH 5J€BATOPOB (3€PHOXPAHMJIKIL) IPA HPO-
CEeHBAaHNY U COPTHDPOBKE 3epHA BO BpeMs paGoTHl HaJeBaioT
CIenuanbHyIo MacKy-puiabTp?

Kaxkoit coco6 ouncTKy yaiiHOH 3aBapKyU OT YAMHOK BbI HC-
moJIb3yeTe, Koraa HalauBaeTe ee 13 YaitHuKa yepes CHTEYK0?

§ ! Xumuueckue
‘ 26 peaxnun

B oTnuune oT pusnUECKUX ABICHUN IPU XUMULECKUX ABNEHUAX,
UK XUMUYECKUX DeaKyusx, Kak BH 3HaeTe, IIPOUCXOAUT IPEBpa-
LleHre OFHUX BellecTB B Apyrue. JTu NpeBPaIlieHus COIIPOBOMKAA-
I0TCA BHENIHMME IIPHBHAKAMM: MOSBJIEHMEM OCafKa UJIK rasa, us-
MeHeHUueM IIBeTa, BhIJeJeHNEeM UM IOIJIOI{eHreM TeILIOThI, MoAB-
JIeHUEeM 3amaxa.

BcenomuuTe Te ONBITHI, KOTOPBle BaM A€MOHCTPHPOBAJ YUUTEIb
Ha IepBBIX YPOKax. BsaumozgeiicTBue Mpamopa — KapGoHATa Kalb-
nusa CaCO; — ¢ comsHoit kucaoroit HCl compoBoxaanocs 06mis-
HBIM BBIZeNeHHEeM yIIeKUCJIOro rasa — okcuja yraepoaa (IV) CO,.
A mponyckaHue ero uepes IPo3pauyHy0 U3BECTKOBYIO BOAY — THA-
poxcuy kambnus Ca(OH), — mpoucxozamno ¢ o6pasoBaHuem
ocanka — kap6onara kanbnusa CaCOj.

Ilonabamiogaem sa IpoTeKaHneM HEKOTOPHIX XUMUUYECKUX Peak-
nuif B yCTaHOBUM IIPU3HAKH, KOTOPHIE IIOATBEPKAAIOT 06pasoBaHUe
HOBHIX BeLIECTB M IOABJEHHE Y HUX HOBBIX CBOHCTB — HEPACTBO-
PUMOCTH MJIM MAaJIOi PaCTBOPEMOCTH B BOJE€, 3allaxa, IBETa U JIP.

B npo6upky Haxbem 2 M pactBopa XJaopuna skenesa (III) FeCly,
a 3aTeM K00aBMM HECKOJBKO KalleJb PacTBOPa DPONAHUAA Kaausa
KNCS. MH yBuguM IOSBJIEHNE KPOBaBO-KPACHOTO PACTBOPA HOBO-
ro BemecTBa — popanuga xkeiesa (III) Fe(NCS);.

CuemaeM IIOPONIKY 2KeJle3a U cepbl, HOBHIE BeIecTBa IIPH 3TOM
He noaBuanck. JKeneso us aroit cmecu 6ymer IpuTAruBaTbCA MAar-
HHUTOM, & IIPM OIYCKaHUM CMECH B BOAY cepa BCIIBIBAET Ha IIO-
BEepXHOCTb, TO €CTh CMeCh MOYKHO OUEHb IIPOCTO PasfenuTs. OnHako
ecin 3Ty cMech IIOPOMIKOB jKejie3a U Cepbl Harperb, TO HaUYHETCA
XuMuyecKas peaKnus, Koropasa Oyaer IPOoRoKaThea gajee 6es
HarpeBaHUsA C BBIJEJIEHMEM TEILIOTHL — MHl yBHAUM, KaK CMech
packanurcs. Iloce oKoHUaHNA peaknuy MOIYYuTCS HOBOE Beie-
cTBo — cyabguy xenesa (II) FeS. Ouno ceporo nBera, ToHeT B Boje
¥ He IPUTATUBAETCA MATHUTOM.
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ITomoxxsxkeM B Kesle3HOI JIo)KeuKe HEMHOIO cepbl — OHA 3aro-
puTCs CHHeBAaTHIM IIaME€HeM M AacT oOuJIBHBIH efKuH ABIM cep-
HECTOrO rasa — oxcupa cepsl (IV) SO,. O mporexanuu peaknuu
MOXKHO CYyJUTH II0 H3MEHEHMIO 11BeTa, IOSBIEHUIO rasa C Pe3KUM
3amaxom, BbIIEJE€HUIO TeIJIOThI ! CBeTa.

Pearxyuu, npomexaroujue ¢ 6v.0erenuem menionmoe
U céema, HA3LLEATOMCA PEeAKYUAMU 20DEHUA.

o

Peaknuio MIr'HOBEHHOr0O FOPEHU S HOPONIKA MATHIS UCIIOIB30BA-
au opu ¢ororpachupoBaHNM B KaueCTBe «BCIBIHNIKM», IIOKA He II0-
sABUJIACh dJIeKTpUYecKas JamIla. Peaxyuu zopeHus — 3TO 4acTHBIH
caydait 60abWLOlL zpynnbl XUMUYECKUX DeAKyuil, npomeKaouux
¢ 8vL0esernueM menaomot.

Pearxyuu, npomexarouue ¢ 6vide/lenuem meniomot,
HA3bL6AI0MCA IKIOMEPMULECKUMY {IK30 — «HADY-
HCY» ), a npomexarouyiLe ¢ NOZLOULCHUEM MENIOMbL —
sndomepmuveckumu (3H00 — «BHYMPH»).

K mociefHuM, HAIpUMED, OTHOCUTCSA PEaKIuA PasjIoKeHua BO-
bl IIPU BHICOKUX TeMIlepaTypax, ¢ o0pasoBaHueM MOJIEKYJ BOXO-
poxa M KHCJIOPOAA.

B sakiaioueHne paccMoTpUM, KaKue YCA08US MOJKHBL BBIIIOJ-
HATHCA, YTOOH HPOU30NITIA XUMUUECKas PeaKIus.

1. Heo6xonumo, uTo6b pearnpyiomue BeliecTBa COIPHUKOCHY-
JINCH, 1 YeM 0oJIbIIe IUIOIagb UX COIPUKOCHOBEHNS, TeM OBICTpee
ugeT XxuMuueckasa peaknus. ITosTomy TBepible BelllecTBa U3MeNb-
JamT K IIepeMenInBaioT HWJIKX pacTBOPAIOT, a pacTBOPHI BeUIecTB,
KOTODBIe XOPOIIO PacTBOPSAIOTCA B BOJE, CANBAIOT.

2. Bropoe Ba)kHoe ycJoBHe — HarpeBaHue. [{Jia sksorepmuue-
CKHUX peaKnuil oHo He0OXOXUMO TOJBKO AJIA TOro, YTOOH peaKmus
Hayajach, & JJIA 9HAOTEPMUYECKUX PeaKiuili — HeoOGX0AUMO Ha-
rpeBaHue Ha IPOTAYKEHUNU Bceil peaKiuu.

) 1. IIpusHaKku XHMHYIECKMX peaKkuuii. 2. YCI0BHA TeUYeHHT
§ XHMU49eCKuX peakuui. 3. Peakumuu sk30- M 5HIOTEPMHYe-
*  ckme. 4. Peakuusa ropeHus.

1 B kpenko zaBapeHHBI CBe)Kuil Yail B cTaKaHE OHYCTHTE KY-
COYeK JINMOHA MJH HEeCKOJbKO KPHUCTAJJIOB JUMOHHOH Kuc-
Jnorsl. Yro nabaiogaere?
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IIpuroToBbTE € MOMOIIBIO JMMOHHOM KHCJIOTBI IOMAUIHMI
mwunyynit HanuTok. HeMHOro KHCA0OTH HA KOHUMKe YailHo#
JIOKKHK PacTBOPHTe B Boze, a 3aTeM n06aBbre B IOJIYUYEHHBIH
PAacTBOD CTOJBKO Ke MUIIEeBOi (MuTheBoit) coasl. YTo HabmI0-
naere?

o]

CrapuuHble MefHBIE MOHETHI ¥ ODOH30BbIE M3AENUA YaACTO
GBLIBAIOT HOKPBITHI 3€JE€HOBATHIM HAJIETOM, a cepeOpAHEIe —
uepubiM. O yeM roBopuT HoABIeHHe aTuxX HaxeroB? Kax
OYUCTHTD U3LEJINA OT HUX?

Kakyo XuMnyecKyio omubKy AOMYCKAIOT KYPHAINUCTHL, KOT-
Ia B CBOMX pemopTa)kaxX IHUILIYT, HAIpuUMep, Takyio ¢pasy:
«MecTo IponCUIECTBIA OCBEMIANIOCH HEPEPIBHEIMY BCIIBILI-
KaMu Margusa» ?

Paccraskure 06 yerpoiicTBe 1 paboTe OrHETYLINTES.

ITouemy 3aropeBmnecs HepTENPOAYKTHI MAK BCIIBIXHYBIINE
3JIEKTPUYECKHUE IIPOBOAA HeNb3A TYIIHNTH Bopoit? Kak mora-
CUTDb ux?

[o]le] =) L[]

27 XumuuecKkue
ypaBHeHUA

[=]

3aK0Kn coxpanenua maccwt 6eujecms, oTKpHITHIE M. B. Jlomo-
HOCOBBIM B 1756 r., riacur:

Macca sewgecme, ecmynusutux 6 peaxyuro,
L PasHna Mmacce eeuyecme, nOLYHUSWUXCA

6 pe3ylomame ee.

MarepHaJbHBIMHA HOCHTEISIMM MAacChl BemecTB SABAAIOTCSA aTo-
MBI XMMHYECKHX 3JIEMEHTOB, U3 KOTOPBIX COCTOAT KaK BCTYIHBILINE
B peaKINIo BemecTBa (PeareHTs!), Tak ¥ 06pasoBaBHINecH B pe3yJib-
TaTe ee HOBbIe BemjecTBa (mpoaykTel peaknuu). ITockonsky mpu
XHMMHYECKHX peaxuuﬂx aTOMBI HE oﬁpasylo'rcs{ n He paapymaloTCﬁ,
a IPOMCXOAUT JHMIIb MX IeperpyInupOBKa, TO CTAHOBUTCS OUEBH -
HBIM CIIpaBeIuBOCTH OTKPHIToro M. B. JIoMOBHOCOBBIM M ITOATBEPI -
meHHOro mosauee A. JlaByasbe zakona.

B CIIpaBeqJINBOCTH 3aKOHA COXPAHEeHKs Macchl BEIIECTB MOMHO
Jerko y6eauTnea Ha npocToM ombite. IlomMecTuM B kK0I6y HEMHOrO
kpacuoro ¢octopa, sakpoem ee IIpobkoil M B3BeCHM Ha Becax
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Puc. 25. Oxcnepumenmanvhas nposepka 3aKoHA COXPAHEHUA Maccv. Be-
Wyecme: a — 636eUUBAHUE KOAObL ¢ pocopom Do pearxyuu; 6 — zope-
HUe gocghopa 8 3aKpuimoil Koabe; 8 — 838eULUBAHUE KOAObL ¢ npodyxmon
pearxyuu

(puc. 25). 3aTem K06y, 0CTOPOKHO HarpeeM. O TOM, YTO IPOM3OII-
Jla XUMUYecKasd DeakIys, HaM CTaseT MOHATHO [0 IOABISHHUIO I'yC-
TOro 6es10ro fpIMa B KOsIGe, COCTOAMIEro M3 OKcHa docdhopa V), xo-
TOPHIit 06pa3oBaIcs IpK B3anMozeicTBUY Gochopa ¢ KHCIOPOLOM.
IIpy NOBTOPHOM B3BeIIMBAHKH KOJOBI ¢ MPOAYKTAMH 3TOMH peak-
MK MBI yOenumcs, 4TO mMacca Bem[eCTB B K0JIOe He M3MEHMJIACD,
XOTs ¥ MPOMBOTILJIO MpeBpamenne Gocdopa B ero oKcuz.

9TOT Ke BEIBOA OyeT HaM¥ CAeNaH M IpU NPOBEAeHUH emie Of-
HOrO IPOCTOro, HO OUeHb HATJIALHOIO ONBITa. B clenuaasHbIil cocyx
HAJIbeM OTAEJIBHO COJSAHYIO KHCJIOTY M PACTBOD LIEJIOYH, HAIIDHMED

Puc. 26. Onvim, nodmeepidalousuil 3aK0H COXPAHEHUS MACCLL BelLeCMEa

4 Xnwun, 8 kn. FaGpncasm 97




ruApokcuia Hatpua (puc. 26). K pacteopy miesoun go6aBuM He-
CKOJIBKO Kameslb HHANKATOPA — (eHOoI(bTalenHa, 0TYero pacTBop
OKpacuTCA B MaJHMHOBEHII IBeT. 3akpoeM mpubop mpobkoi, ypae-
HOBECHIM TMpPAMM Ha Becax, OTMETHMM Maccy, & 3aTeM cOJIbeM pac-
TBOPHI. MauIMHOBasA OKPAcKa MCUe3HeT, IOTOMY UTO KMCJIOTa U Iie-
JIOub IPOpearupoBalM APYT ¢ Apyrom. Macca ke cocyja ¢ moiy-
YEeHHBIMH IPOXYKTAMH PeaKII MM He H3MEHUJIACk.

Ananornunoe HabJaofeHNe cAeal U aBTop 3akona M. B. Jlomo-
HOCOB, KOTODBIif IIPOBOZMI OIIBITHL B 3AIIAAHHBIX CTEKJIAHHBIX COCY-
nax, «xabnl McciIeROBaTh, NPUOLIBAET JIU BEC METAJJIA OT YMCTOTO
JKapy», M 00HaApY'KMJI, yTO «be3 IPOIyIeHNs] BHEIIHEr0 BO3AYXa
Bec MeTJLJIOB OCcTaeTcA B OHOI Mepe».

Ha ocHOBaHMM 3TOr0 3aKOHA IUIIYTCA XMUMHYECKHe [IPEIOXKe-
HUSA, TO €CTh COCTAB/IAITCA YPABHEHUA XUMHUUECKUX PeakIuii ¢ 1mo-
MOIIbI0 XMMHUYECKNX CI0B — (HhOpMyJI.

Xumuueckum ypasnenuem Ha3bleaemcsa ycroenas
3aNUCL XUMULECKOU PeaKyuu ¢ NOMOULI0 XUMUYLe-
CKUX QOpMYN U MAMEMAMULECKUX 3HAKOE.

B 71eBOil uyacTH ypaBHeHUA 3aIIMCHIBAIOT GopMyisl (dhopmysy)
BelllecTB, BCTYIMBIIMX B PeaKIMIO, COeMHAIOT X 3HAKOM IJIIOC.
B mpaBoit uacTH ypaBHeHMs 3aNnMCHIBAIOT (OPMYyJH (hopMyny)
o6pasylomuxcsa BellleCTB, TaKyKe COEAMHEHHBIX 3HAKOM ILIIOC.
Mesxgy uacTAMU ypaBHEHHMA CTABAT CTPEJKY. 3aTeM HAXOXAT KO-
apduuIMenTl — uHCcla, CTOALRMe nepel GoOpPMyJaMH BellecTs,
4TO6BI YHMCJIO aTOMOB OAMHAKOBBIX 3JIEMEHTOB B JIEBOH M IIPaBOi
4acTAX yPaBHeHHUA ObLIN PABHBI.

3anunieM, HAIIPUMep, cileAyiolliee YDABHEHIE DEAKITHI:

H,0 —>H, +0,.

Tak Kak YMCJI0 aTOMOB KHCJI0pPOJa B MePBOil uacTH BABOE 5OJIB-
e, 4eM B JIeBOH, 3anuiieM mnepes ¢hopmMyJIoi BoAbI KoaguuenT 2:
2H,0 — H, + 0,.

Ho Teneps B JIeBOIt yaCTH ypaBHEHMA CTAJIO YeTHIPEe aTOMa BOJO-
poja, a B IIPaBoif MX OcTAIOCH ABa. YTOGB! yPABHATH YUCJIO aTOMOB
BOAOPOJA, 3alHuIIeM Iepel ero GpopmyJsioi B mpaBoil yacTu TakKe
koaduumeHT 2. TaK KaK MBI yPaBHAJIM YMCIO ATOMOB KaMI0ro
aJleMeHTa B JIeBOH M IIPABOil 4YaCTAX yPaBHEHHA, 3aMEHUM CTPEIKY
Ha 3HaK PaBEeHCTBRA:

2H,0 = 2H, + O,
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Teneps, HaBepHOe, BaM MOHATHO, HOYEMy TAKas 3AITACh HABHI-
BaeTCA YPABHEHHEM.

C nomMompio ypaBHeHHI XEMAYECKHUX PeaKIMil MOXKHO ompene-
JIATH ¥ THI peakuuu. Tak, paccMOTpenHas BEINIE PeaKnud OTHO-
CHTCHA K PEAKYUAM PA3NONEHUA, TO ECTh TAKUM, IPH KOTODHIX U3
ORHOTO CIOHOrO BellleCTBa 06pasyioTea ABa U 60Jee HOBBIX IIPOC-
THIX MJIM CJIOYKHBIX BellecTBa, HO 6ojlee MPOCTOTO COCTABA.

IIpu pasnoxkenun, Hanpumep, THAPOKCHLA JKeIesa (III) o6pasy-
1oTcd oKcHp Kenesa (III) u Boga:

Fe(OH); — Fe,0; + H,0.
Teneps samumem ypaBreHMe 3TOi PeaKIMH ¢ KoapdunueHTAMMU:
2Fe(OH), = Fe, 0, + 3H,0.

XuMHYeCKMe DEeaKIMH IPOTHBOIONIOMHOTO THIIA HAZBIBAIOTCH
peaxyusimu coedurnenus. B peaknMu cOEAMHEHNA BCTYIAIOT OLHO
WM HECKOJIPKO IMPOCTHIX MM CJIOMKHEIX BEIecTB, U3 KOTOPHIX 06-
pasyeTcs 0fHO Gotee CJIOXKHOe BEmecTBO.

Hanpumep, Bogopos 1 KHCI0POX IPU rOpeHNH, COSRUHAACE, 06-
pasyIoT BOAY:

2H, + O, = 2H,,0.

K peaknmam coenmmeHns OTHOCHTCS M PACCMOTDEHHAS paHee
HAMU DeaKnud IoJay4eHus cyabduna xenesa (II) uz mopourkoe ce-
Dbl M Kelesa (cM. § 26). HTEPECHO OTMETHTH, YTO PEAKIMU CO-
€[IMHEeHNA U PEaKIUH Pa3jIOKeHUA CONPOBOKAAITCA IIPOTHUBOIIO-
JIOKHBIMHA TeNJIOBBIMM 3()(PEeKTaMU: DPeaKIMH COeAMHEHHA yamie
OTHOCATCA K 9K30TEPMHYECKHM, 8 DEAKIUH DABIOKEeHNA — K BH-
MOTePMHYECKHM.

Ecau B pacTBOp cynbd)a'lja mezu (II) onycTuTs Kenesnyio ckpen-
Ky, TO OYeHb CKOPO OHa IIOKPAacHeeT M3-3a BBHIACJIMBLICHCA HA Heil
MeJiM, a B PACTBOD NepeitfieT cyabdar xenesa (II):

CuSO0, + Fe = FeSO, + Cu.

Me1 3anucanu ypaBHeHNE peakyuu 3amewenus, TO eCTb TaKOMH
PeaKnuH, IPH OCYLeCTBIeHHH KOTOPOif aTOMBL IIPOCTOTO BemjecT-
Ba 3aMelIaloT aTOMBI OfHOTO M3 3IEMEHTOR B CI0KHOM BelllecTBe,

B pesyibrare sTolt peakumu 06pasyioTcs [Ba HOBHIX BEI[ECTBA —
IIPOCTOE M CIOMKHOE.

K peaxyuam o6mena oTHOCATCA TaKHMe PeaKnmMA, IpU KOTODPBIX
ABA CJIOKHBIX BelleCTBA 06MEHMBAIOTCA CBOMMHM COCTABHBIMH 4ac-
TAMH.

Hanpumep, K pacTBOpPy MeJHOTO KYIOpOCa cyiabpata mexu (II)
TIPUIBEM HECKOJBKO Kallelb DACTBOPA KO0 HATPa — TMADOKCH-
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Za HATpHs, BEIMAagaer roiay6oii ocasox ruapoxcuna meau (II). IIpn
aTOM 0fpasyeTcs emje OZHO CJIOXKHOE BEIm[eCTBO — DPACTBOPHMAS
COJb cynb(paT HATPUA:

CuSO0, + 2NaOH = Cu(OH),! + Na,S0,.

EciM K IIOTYYeHHOMY OCaJKy IPUJINTh PACTBOD CEPHO# KUCIOTHL,
TO MBI 3aMETHM DACTBOpEHHE IOJYyUYeHHOr0 OCaiKa B Pe3yabTare
npyroi peaknuu obMeHa:
Cu(OH), + H,80, = CuSO, + 2HOH.

CllezoBaTebEO, ypapHEHUE XUMIYECKOH DeaKIuy MOKasbIBaeT,
KaKHe BeIecTBA BCTYIIAIOT BO B3AUMOJelicTBYEe U KAKUe BEIIeCTBa
TIpH BTOM 006pasyioTes, B KAKMX KOJMYECTBEHHEIX OTHOIIEHUAX OHU
HaXONATCA U KAKOr'0 THIIA 5Ta PEAKIMA.

Hanpumep, ypasHeHuEe

4Al + 30, = 2A1,0,

TIOKa3EIBAET, YTO B PE3Y/IbTaTe PEAKINN COeNUHEHN S YeThIpe MOIA
ATIOMEHMA B3AUMOZEHCTBYIOT ¢ TPeMs MOJIAMHA KHcJI0poga u obpa-
3YIOT 1IpK 3TOM JB& MOJIA OKCHJA ATIOMUHUA.

1. Xumunyeckue ypaBmenus. 2. Peakinm pasnoxenus. 3. Pe-
aknuu coequuenus. 4. Peaxnmum samemenus. 5. Peaknuu
obmeHa.

BanMIIuTe B BUAE XMMUUECKNX YPAaBHEHUIl ceayomue Ipex-
noxenus: a) «[Ipu 06xure xapbOHATa KaabLUa 00pasyioTes
OKCHMZ Kalnplusa u Oxcun yriaepofa (IV)»; 6) «IIpu Bsaumo-
neticreuu oxcuza docdopa (V) ¢ Boxoit noaydaeres gocdop-
Has Kucaorar. KakoB THI YKasaHHBIX peaknuit? Kakaa us
Hux 6yaer sK30-, & KaKasd 9HA0TEePMUYECKOi?

CocrapbTe ypaBHEHHA N0 CIEIYIONIMM CXEMaM N YKaXHuTe
THUI PEAKIUH:

a) CuCl, + Al —> AICL; + Cu;

6) P+ 0, —> P,0y;

B) Fe,(S0,); + KOH — Fe(OH); + K,80,;

r) CuOH — Cu,0 + H,0.
ITon GOpMy/IaMH BEeIIECTR HAMIINTE UX HASBAHUA.

Banumure ypaBHEHHsT XMMIYECKUX PEaKIuii 0 CIeMyIOINM
cXeMaM:

a) docdopHas KMUCIOTA + THAPOKCHA HATpus —> ¢ocdar
HaTpUA + BOAA;

6) OKCHA HATPHA -+ BOAA —> FUAPOKCU] HATDHS;
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B) okcupg xenesa (II) + adioMEHER —> OKCHJ QJIIOMUHUA +
+ Keseso;

r) rugpoxcug Megu (1I) —> oxcux menu (II) + Boga.
VRaKHUTe TUII peaKIUU.

Yro mOKa3LIBAET YPABHEHNE CIAeYIOei XUMUIeCKO! PeaKkiuu:
Fe,O, + 3H, = 2Fe + 3H,07

Kakoe KoaMuecTBO BOAOPOAA B3aUMOzAeicTeyer ¢ 1 MOIb OK-

cuga xenesa (111)? Kakoit 06beM BOAOpOAa B3auMOAEHCTBYET

¢ 1 monb oxcupa sxenesa (III)? Kakoe KoamuecTso kesesa

npu aToM o6pasyerca? CKOIBKO MOJIEKYJI BOABI IPH 3TOM IO-

nydaercsa?

28 PacueTsr nmo xumMmaecKnm
YPaBHEHHAM

ITo xuMuYecKuM ypaBHEHHMSM MOMKHO DACCUMTATh Maccy, 06beM
¥ KOJMYECTBO PEArNPYIONIUX K 06pasyOIEXCs BEIECTB.

JJis pacyeToB OYEHb BAXKHO BHIODATH COOTBETCTBYIOIINE ADYT
APYTY €AMHHNBI U3MEpeHHs Maccsl, 06beMa M KOJIMYEeCTEA Be-
miecTB. C 9TOM 11€/1b10 MOXKHO BOCIIOIB30BaThCA Tabaumelt 7.

CooTHOlIeHHe HEKOTOPHIX GHU3UKO-

XMMUYECKHX BeJIMYHH U UX eXMHMHIL Ta6numa 7

Ennnnga Macca |Kox-eo| Mousap- | O6wem [Monapuerit| Yucao
N3MepeHus (m) B-Ba |Haz macca| (V) o0Bem vacrun
) (0] v,) (N) 1
Haunb6oxee 6- 1023
4acro npuMe- (‘IHCJTO
HgeMad Npu r MOJb | T/MOJB bis J1/MOJNIB Ab
oraz-
U3ydeHnu — N,
XUMHH po A
B 1000 pas 3 3 . 1026
Gounman KI' | KMOJb | KI'/KMOJb M m?/Kmonb | 610
B 1000 pa3 20
MeHBmIan Mr | MMOJb | Mr/MMOJTb | My | MI/MMOAs| 6 10 i
R N AT TR SN R e PR VR |

51 TOro 4TO6HI pEUINTD PACYETHYIO 3824y 110 XUMHK, MOYKHO
BOCIIOIB30BAThCS CAEAYIOMIMM AJITOPUTMOM — CAENaTh IIATh IIAr0B:

1. Cocraputrh ypasHeHNe XUMUYECKON PEAKIINH.

2. Hap ¢opmMynaMu BeliecTs 3alucarTh N3BECTHHIE X HEH3BECT-
Hple BEJIMYMHBI C COOTBETCTBYIOI[AMM EAUHHUIAMU H3MEpEeHHus
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(TONBKO OIS YHCTHIX BEIECTB, TO €CTh He COLep Kanjux IpuMecH).
Ecnu mo ycaoBuio 3afjauy B PeaKIUIO BCTYNIAIOT BelecTBa, COxep-
JKamue OIpUMeCcH, TO CHayasa HaxO ONPefeIUTh COAePIKaHue TuC-
TOTr'0 BEM{ECTBA.

3. Ilox, hopmysaMu BemiecTB ¢ M3BECTHHIMH U HEHM3BECTHHIMU
3aIKCaTh COOTBETCTBYIOLINE 3HAUEHUA STUX BeJINYNH, HailneHHbIE
110 ypaBHEHUIO PeaKLINH.

4. CocTaBUTH U PeHINTDH MPOIOPIIHIO.

5. BamucaTh OTBET.

3agaqa 1. Kakoii o6sem Boziopoa (H.y.) morpebyercda xas
B3aMMOAeHCTBHA ¢ oxcuaom xexesa (III) maccoi
640 xr, comepaxamero 25% npumeceii? Kakoe xo-
JIMYECTBO BEINECTBA BOALI IMPH 3TOM ofpasyerca?

1. Banumem ypaBHeHHE XMMUIYeCKOl peakiun:
Fe,O, + 8H, = 2Fe + 3H,0.

2. Brauase HaiiieM mMaccy uucroro oxkcuna sxenesa (III). ITo yero-
BHIO 3a/ja44 OH COAEPKUT 25% mnpumeceii, mosToMy MaccoBad N0Jad
uncroro Fe,0, cocrasager: 100% — 25% = 756%, To ects 0,75.

OTCIORA Myypery = Myoyen) * 3 M(Fe,03) = 640 xr - 0,75 = 480 xr.

BanumeM U3BECTHHIE U HEHN3BECTHHIE UMCJIOBBIE 3HAUEHHUA HAZ
¢opMysIaMH BELUECTB B ypaBHEHUH.

Tak Kak Macca JjaHa B KMJIOrpaMMax, TO 00'beM HaXoAUM B Ky-
GHuecKUX MeTpax, a KOJUYeCTBO — B Kuaomoaax. U rorxa:

480kr xMm® Y KMOJIb

Fe,0, + 3H, = 2Fe + 2H,0,
roe x — ob6Bem Bomopoza V(H,), ¥ — KommdyecTBO BemiecTBa BOAEL
n(H,0).

3. a) Haiizem 3a1aHHYI0 XUMIUECKUM yPaBHEHHEM Maccy 1 KMoJIb
Fe,O, u sanumem molydeHHOe 3HAUEHUE TOR ero (GopmMyIoit:

M(Fe,0,) =562+ 16 - 3 = 160 xr/xmonb,

m=M ‘- n=160 xkr/xkmonas - 1 xmoas = 160 xr.

6) Haiinem samaHHBI ypaBHeHueM 00beM 3 KMOJb BOZODPOZA
V=V, n, 3anumem 1mox bopMyoii BOROPORa HANICHHOE 3HAUEHHE:

V(3H,) = 22,4 M%/kMous * 3 kMoab = 67,2 M5,

B) ITox, ¢dopmynoil Bogbl yKa'keM ee KOJUYECTBO, 3aJaHHOE
ypaBHEHHEM — 3 KMOJIb.

ITocJie BHIIIOJIHEHUS TPETHETO IIara ypaBHeHNe IPUMeT BUJ:

480 kr  xM™® Y KMoJb
Fe, 0, + 8H, = 2Fe + 3H20.
160 xr 67,2 M8 3 KmoTB
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4. CocTaBMM U PEIIHUM IPOIOPIHH:

480 _ x _480-67,2 _
) 165 = §73° = Tg0 - 2016 m® — ofsem Boziopoza V(H,);
480 480 -
) T60 = % Jy= ii603 = 9 KMOJIb — KOJHUYECTBO BEIECTBA BO-
nur n(H,0).

5. Omeem: V(H,) = 201,6 m%; n(H,0) = 9 xmos.

3ggaqa 2. Kaxoii obem BO3yxa (m.y.) morpeGyercs ana
B3auMopneicTsuA ¢ 270 r aXIOMUHHS, COTEDPKALIErO
20% mnpumeceii? Kakoe koangecrso Bemecrsa ox-
CHJ{a aNIOMHMHUSA NPH 3TOM IOIyIuTCH?

1. 4Al + 380, = 2AL,0,.

2. Opyyery (A)=1-0,2=0,8,

Myery (A) = 2701 0,8 = 216 1,

216r xax Y MOJIB

4Al + 30, = 2A1,0,,
rae x — obbem Kucnopoza V(0,), y — KOIMYECTBO BEIecTBa OK-
cupa amomunua n(Al,0;).

3. a) m(4Al) = M(Al)* n = 27 r/moxns - 4 Moab = 108 13

6) V(30,) =V, - n= 22,4 n/mons + 8 mons = 67,2 1,

216r =xn Y MOJIb

4Al + 30, = 2A1,0,.

108r 67,2x1 2 mons
216 _ «x _ 216 -62,7 _

4. a) T8 73 ¥ TTos - — 134,4 1 — o6peM KucIOpOZA
V(0,).

Ozmaxo B 3agmaue TpeSyerca HallTH 065eM He KHCJIOPOAA, & BO3-
ayxa. B Bosnyxe comepmurca 21% xuciaopoza mo ofmemy, T. e.
Q= V(Oz)/V(Bm_). Orciona:

Visosny = V(03) / 9(05) = 134,4 / 0,21 = 640 1.

216 _y _216-2
108 2°Y7 108
na anomunud n(Al,0,).
5. Omeem: V. . - = 640 1; n(Al,0,) = 4 Mmoxs.
3ggaqa 3. Kaxoit o6sem BoZOpona (H.y.) BBIKEJAHTCHA IPH
BzaumopelictsuH 730 r 30% -ro pacTsopa coaaHOM
KHCJIOTHI C HeoGXOJHMBIM II0 peaKknuH KOJHIECT-
BoM BemectBa puaka? Kakoso 310 Koanuecrso?

=4 MOABL — KOJIT4YeCTBO BEILIECTBA OKCU-
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1. Zn + 2HCl = ZnCl, + H,.
2. m(HCl) = m, - ®="730r-0,3 =219,
xmone 219r yn

Zn + 2HCl = ZnCl, + H,,

rae x — KOJHYeCTBO BEIecTBa LuHKa n(Zn), ¥ — 065eM BOZOPOIR
V(H,).

3. M(HCl)=1 + 35,5 = 36,5 r/mounb,
m(2HCl) = 36,5 r/moxs * 2 monb = 73 1,

xm™ons 21971 ya
Zn + 2HCl = ZnCl, + H,.
1Moms 731 22,4 1
4. a) % 2%,3::31\10115;
219 _ y 219224 _
073 “234° 73 67,2 .

5. Omeem: n(Zn) = 3 mons; V(H,) = 67,2 1.

L~ 1. ExnEnnsl BackHemuX BeawynH. 2. AJTOPHTM pemieHns
pacyeTHOii 3agaun.

Kakoit 06beM Boopoaa (H. y.) 06pa3yercs Ipyu B3aMMOAEHCT-
BUM COJAHOH KUCAOTHI ¢ 540 Mr aTiOMUHUA, COZEPIKAILErO
40% npumeceii? Kaxoe KOJINYECTBO BEUECTBA COJIU IPH TOM

IT'nasa marasa

IIpocreitmine onepamuun
C BemeCTBOM
(XMMHUYeCKUH NIPAKTUKYM)

IIpakTunueckaa paGora No 1.
Ilpuemsr oOpanieHus
¢ 1abopaTopHHIM 000pyIOBAHHEM

IIpaBuia TexHHKH (Ge30MacHOCTH NpPH paboTe B XHMHYECKOH

JaGopaTopun

1. IIpoBoauTe OMBITHI AMIIb ¢ TEMU BENIECTBAMH, KOTOPhIE YKa-
3aHb! yunTesnem. He 6epure g onbita GoJIbHIe BEO[ECTBA, YEM 3TO

HeobxoauMo.

2. CTporo BHIMOJHANTE yKa3aHHBIE yYNTEJIEM MEDHI IPEAOCTO-

POKHOCTH, MHAYE MOXKET IIPOUS0HTH HeCUACTHBIN CiIydail.
3. He npobyiiTe BemjecTBa Ha BKYC.

nostysures? 4, TBepabie BemecTBa GepuTe U3 HAHOUEK TOMBKO CyXOil JIOMKKOH
CKOJIBKO KIIOTPAMMOB OKCH/A KAJIBIUA MOJYINTCA [P Pas- uIY cyXoil npobupkoil. HanuBaiiTe :KMAKOCTD M HACHIIANTE TBEP-
noxesnu 250 kr xapboraTta Kampuusg, cogepaxauiero 20% JIbI€ BEmiecTBa B IPoOUPKy ocTopoxHO. IlpesBapurensHo HpoBepsh-

npumeceir? Kaxoit 06beM (H. y.) YIJIEKUCIIOro ra3a — OKCHAA
yriepoza (IV) mpu aTom Brieurca?

CKOJIBKO MOJIEKYJI KHCJOPOAa 06pasyeTcs NPU Pa3IOKeHUN
180 r Bozbl anexTprdeckuM Tokom? Kakoit o6bem (. y.) Bo-
JOPOZA IPY 3TOM MOJIyYuTCA?

IIpugymaiiTe ycioBue 3afiauy, NPU PELIEHUN KOTOPOH HEoO-
XOAMMO HCIIOIB30BATH IIPMBEJeHHOe HUKe YpaBHEHUeE, U pe-
uinTe ee:

H PO, + 3NaOH = NayPO, + 3H,0.
IIpugymaiite U peumrnre 3agady, B yCJIOBUAX KOTOPOM Gbina
05l JaHA Macca PacTBopa BeLUecTBa C 3a/aHHON MaccOBOH J0-
JIeil pacTBOPEHHOI'O BEWIECTBA, & TPeOboBaJoCh 6Bl HAWTH KO-
JIMIEeCTBO OAHOTO U3 BewjecTB u 00veM Apyroro. IIpu cocras-
JIeHWHX 3a7au¥ BOCTIOIL3YITECH CAEAYIOMINM YPAaBHEHNEM XH-
MHUYeCKOH peariium;

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

[ = &
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T€, HEe pasbuTo JH y IPOOGUPKY JHO U HE MMEET JIM OHa TPemiH.

5. Ilpy BRIACHEHUM 3amlaxa BEILECTB He MOA-
HOCHUTE COCYZ OJM3KO K JUILy, MO0 BABIXaHUE
IapoB M rasoB MOXKeT BBI3BaTh Pas3fpajkeHue
ABIXaTeabHBIX myTed. lns osHakomieHus c
3allaXOM HYKHO JIaJOHBIO PYKY CREJIaTh ABU-
JKEHUE OT OTBEPCTHA COCYAa K Hocy (puc. 27).

6. HarpeBad mpoBuUpKy ¢ JKUAKOCTHIO, Aep-
JKUTE ee TaK, YTOOBI OTKPBITHIM KOHEI] ee ObIT
HaIpaBJIeH B CTOPOHY M OT CaMoro cebs, U oT
cocezeii. IIpomsBozguTe ONBITHI TOJBKO Hax
CTOJIOM.

7. B cayyae oxora, mopesa WJIM IOIaja-

HUS eJKOH U ropauedl MUAKOCTH Ha KOXKY  Pye. 27. Osnarom-
WJIN OFEXAYy HEMeAJEHHO obpamiafiTeck K  .aenue ¢ 3anaxom ee-

YUUTENIO WK JabopaHTy. wecmaa
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8. He npucrynaiite K BBIIOJIHEHHIO OIBITA, He 3HAA, UTO U KaK
HYIKHO JeJIaTh.

9. He sarpoMosxzaiite cBoe pafouee MECTO IpPefMETaMH, KOTO-
pble He IoTpebyIOTCs AJis BEIOJIHEHNA onbITa. PaboTaiiTe cokoii-
HO, 6€3 CYeTINBOCTH, HE MELIAS COCEAM.

10. IIpousBozuTe ONBITHI TOJIBKO B YHCTOH MOCyAe. 3aKOHYUB
paboTry, BeIMOiiTe HOCYRY. BaHKY U CKIAHKH 3aKpBIBaiiTe TEMHU XKe
npoOKaMH MU KPBIIIKAMY, KAKUMH OHM ObLiH 3aKkpeiThl. IIpo6xu
OTKPBHIBAEMBIX CKJISHOK CTaBbTe Ha CTOJI TOJIBKO TEM KOHIIOM, KO-
TOPBIHA HE BXOAUT B FOPJBIMIKO CKJISHKH.

11. O6pamaiitecs GepexHO ¢ mocynoil, BemiecTBamu u Jgabopa-
TOPHBIMH NPUHALIEKHOCTAME.

12. 3akoHuuB paboTy, npuBefuTe pabouee MECTO B OPALOK.

JlaGopaTopHoe oGopynoBanune

B mpormecce BBIMOJHEHHS NIPaKTHUYECKUX pabor B XUMHUe-
ckoil yabopaToOpUU HCHOJB3YIOTCH JabopaTOpHBIN HITATUB U Ha-
rpeBareibHbIe TpubOpsl. IIpefBapuTeIPHO O3HAKOMBTECH C MX
YCTPOACTBOM M OCHOBHBIMHU NIpHE€MaMH 00pameHns ¢ HUMH.

1. Yempoticméo nabopamoprozo wmamuea

IlItarus (puc. 28) CAYXUT AJId YKpPEIIEHUA
vacrell XMMHUYECKHX YCTAHOBOK IIPH BBIIIOJI-
HeHHUH onbITOB. OH COCTOUT M3 MACCHBHOH 4y-
ryHHOH moAcraBkHu (I), B KOTOPYIO BBHHYEH
crepykenb (2). MaccuBHas HOACTAaBKa IIpH-
Jaer HITaTHUBY ycroiiunBocTs. Ha crepoxae mpu
nomomu Mydr (3) yxpemaaior jganky (4) u
KoJbua (5).

MydTE ¢ YKpPEIIEHHBEIMHE B HHUX JIATKOH U
KOJIbIIAMY MOYKHO II€pEMeIaTh BEOJIE CTEPIKHA
M 3aKPEIIATH B HYXKHOM IOJIOXKeHUH. J[JId 9To-
ro IpM NMOMOIGY BHHTA HEOOXOZUMO OCJIabHUTH
Puc. 28. Jladopa- Kpemsienre My@TH K CTEPXKHIO U, IIOCTABUB ee
mopubiii wmamue  Ha HEOOGXOZUMYIO BBICOTY, 3aKPEIUTE.

2. Honv306anue wmamueom

CHHMHUTE ¢ yCTAHOBJIEHHOTO Ha CTOJE HITATHUBA JANKY U KOJIbIIO
caepyonuM obpasom. OciabbTe BUHT KpeIlIeHIS MyMTEI €O CTEPXK-
HeM U, HoAHHUMAas My(Ty ¢ JaIKoil MJIN KOJIbIOM BBEpPX, CHIMUTE
ee CO CTEeP)KHSA IIITATHBA. 3aTEM OCBOGORHUTE JANKY U KOJBIO OT
My@THI. [I18 3TOr0 MOBepHUTE IPOTHB YacOBOIl CTpEJKHM BUHT,
YAEPXKUBAIONUI JaNKy 1 KOJbIO, H BHIHBTE UX 13 My(dTel. Pac-
CMOTPHUTE YCTPOHCTBO MYMTHI.
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Hanenbre MydTy Ha CTep)KeHb HITaTHBa TaK, YToObI BUHT, 3a-
Kpemiaomuii ee, 6b11 CIpaBa OT CTEPIKHS HITATHBA, & CTEPIKHU
JIANKHY MU KOJBIA YKPEIUIAINCH ObI TaKuM 06pasoM, YTOOB! UX TOA-
JlepXKUBAJI He TOJBKO BHHT, HO X Mydra (cMm. puc. 28). IIpu rakom
KpeIlJIeHUH KOJIbIa U JIaIKU OHM HUKOI4A He BRIHAAYT U3 MydThI.

BaKpennuTe B OfHY MydTy KOJBIO, & B APYryl0 — JAIOKy. YKpe-
IHTe B JIaIIKe MPOGHPKY B BEPTUKAIBLHOM IIOJOXKEHUH, OTBEPCTHEM
BBepXx. IIpofupka yxkpeneHa NpaBUJIBHO, €CJIH €€ MOYKHO IIOBEp-
HYTH B Janke 6e3 Gossmux ycuunii., CAOuIIKOM KpeImKo 3askaras
npobupKa MOMKeT JONHYTb, 0cobenHo Ipu HarpeBanuu. IIpobup-
Ky, KaK IPaBHJIO, 3aKMMAIOT OKOJIO OTBEPCTHA. JTY 2Ke IpobUpKy
MIOBEPHUTE B FOPU3OHTAJIBHOE IIOJIOKEHHE, UTOOBI BUHT JIAIKY GBI
CBEpXY.

Ha opHO KOJBILIO HITATHBA IOJOMKHITE CETKY, Ha HEe IOCTABbTE
crakad. Ha Bropom kossue ycramoBure dapdoposyio uamky Ges
CEeTKH.

3. IIpuemvt pabomui co cnupmoexoli (2a3060% zopenxoi)

CrouproBxka (puc. 29) cocrour us cocyza (pesepsyapa) (1), B Ko-
TOPBIH HAJHUT cUpPT, GuTHIA (2), YKPEIJIEHHOTO B METANJINYECKOI
Tpy6Ke ¢ guckoM (3), u Koamnauka (4). CHUMHUTE KOJIIIauYOK CO CIIHp-
TOBKH M IIOCTaBbTe ero Ha cTo. IIpoBepsTe, IJIOTHO JM JUCK IPH-
JIeTaeT K OTBEPCTHIO COCYAa, OHO JOJIKHO OBITH 3aKPBITO IIOJHO-
CTHIO, MHa4e MOYKET BCIBIXHYTEH CIHHPT B COCYZAE.

3a)Krure CHUPTOBKY ropamei cnuukoil. Henv3a 3axuzamo ee
om Opyeoil zopaueil cnupmogru! ITo MoxKeT BbI3BATH Moxkap. Ilo-
racuTe COUPTOBKY, HAKPBIB IIaMA KOJIAYKOM.

4. Cmpoenue nnamenu
Ba)xrure emle pas CIMPTOBKY M PACCMOTPHUTE, KaK0oe CTpOeHUe
umeer maamd. Ilnama (puc. 30) umeer Tpu 3oub1. Temuas sona (1)

Puc. 29. Cnupmosra Puc. 30. Cmpoenue nramenu
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HAXOAUTCH B HUKHeH 4YacTH ILTaMEHH, OHa caMas XOJoHadA. 3a
Hell camas spkas yacTh miramenu (2). Temmeparypa 3mece BHIIIE,
yeM B TeMHOH 30He, HO Haubojiee BHICOKAN TeMIIepaTypa — B 30He
(3). 9ra 30Ha HAXOZUTCH B BEPXHEIl TPETH IJIAMEHY CIHPTOBKH.

Yrobsl yOeZUTHCA B TOM, YTO PA3JIUYHEIe 30HBI [1JIAMEHHU HMEIOT
PasHyIo TEMIEPATYPY, MOYKHO [IOCTABUTE CieRyIomuii onsiT. Ilomec-
THM JIYYMHKY (CHHYKY) B [JIaM#A CIMPTOBKM TaK, YTOOBI OHA IIPO-
xoxusa gepes 30HY (1). Uepes HEKOTOPOE BpeMA MBI YBULUM, UYTO
TaM, rae JydHHa nepecexya 30Hsl (2) u (3), oHa 06yrinIach CHIb-
uee. CirenoBareapHO, ILJIAMS B 9THX 30HAX ropadee.

Habmonernie noxasslBaeT, 4To AJid OblcTpeiiliero HarpeBaHUS
HYHO HCIIOJB30BATE CAMYIO FOPHAYYIO YacThb miamMent (3). B Hee u
OMEIaIOT HarpeBaeMuIi IpeMer.

5. Hocyda

BOJIBIIMHCTBO OIBITOB IPOBOAAT B CTEKJIAHHON Iocyne: Hpobup-
Kax, XUMHYEeCKHUX cTakaHax, Koabax (puc. 31). Bo Bpemsa ombrta
B HUX HPUXONUTCS HepeMelmnBaTh cCopepknmoe. B npobupke, Kak
[IPaBUJIO, CMEUIMBAIOT MAJIble KOJIMYECTBa BemecTB (He 6osee 2 Mir).
BricoTa cToI6HKa KUAKOCTH HPU CMEHIUBAHUU PACTBOPOB B IIPO-
OHpKe He KOJIKHA IPEeBBIOIATh 2 CM.

3anpeujaemcs ecmpaxueéams npobupkry, 3axpviéas omeéepc-
mue naavyem. Bo-nepBrIX, HONANAHNE JIOOBIX KOJIMYECTB XUMHU-
YECKHX PEaKTHBOB HA KOXKY OIIACHO; BO-BTODBIX, IIPU 9TOM B IIpO-
GUPKY MOT'YT IOIACTh 3arPA3HEHNA, U OIIBIT He IIOJYYUTCH.

IlepemerrnBaHue PACTBOPOB B IPOOHPKE IPOU3BOAAT OBICTPHIMHU
SHEPruYHbIMYU ABUKEHUAMH (IOCTYKHMBAHUSAMHU), KaK IIOKAa3aHO Ha

a
Puc. 31. O6pasyvt xumuueckoit nocydoi: Puc. 32. ITepemewuea-
a — npobupra; 6 — xumuueckuil cmaxau; Hue pacmeopos & npo-
8 — Koaba Oupke
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pucyske 32. B Koube cogepiKuMoe mepeMernin-
BAIOT KPYTOBEIMU ABUYKEHUAMH, 8 B CTAKAHE —
CTEeKJITHHOH NAJIOYKOil, HaJleB Ha ee KOHell OT-
pPe3oK Pe3SUMHOBOH TpyOKH, YTOOBI HE HOBPESUTE
CTEHKY CTaKaHa.

Jis mepesiMBaHUA MKUAKOCTEH U3 IIMPOKO-
TOpPJIOH IMOCYABI B COCYH ¢ Y3KHM TOPJIOM IIpH-
MEeHSIOT BOpoHKH (puc. 33). BopoHku mcmous-
3yloT ! pis GuiasrpoBanus. B aToM ciyuae B
BOPOHKY BKJIQABIBAIOT OyMasKHbIi Guibrp (Kpy-
KOK (uiabTpoBasbHOl GyMaru), KOTOPHIH BEI-
pesaloT 110 pasMepy BOPDOHKH.

Cuavaya GUIBTD HAJO CIOXKUTH U 06pesaTs, Puc. 33. Xumuue-
KaK [OKAa3aHO Ha PHCYHKe 34, a 3aTeM BJO- CKAlL 60POHKA
JKHTH B BODOHKY M CMOYMUTEH BOJOI, 4TOOHI OH
JIOTHEE [IPUJIEra K CTeHKaM BOPOHKH M 4TOOBI CyX0il GUILTD He
BIUTAI QUIBTPYEMYIO YKHUAKOCTH (E€CJIHU ee MaJjio, TO MOYKHO BOBCe
He HOJyYHUTs puiabrpara). IIpu GUIBTPOBAHUM KUZKOCTH HAJIMUBA-
10T Ha QUIBTD 10 masoyKe TOHKOII CTpyeil, HAIIPABJIAA €€ Ha CTeH-
Ky BOPOHKH, 4 HE HA HENpPOYHBIH IeHTp GuisTpa, 4TobBI €ro He
pasopBarb. Yepes GUIBLTP IPOXOJUT I PO3PaYHBIH GUILTPAT, 8 HA
uasTpe 3amepKuBaeTca ocagok. ia nocrenywormieil paboTe Mo-
JKET IOHANOBUTHCH U TO U Apyroe.

Jua BEIMApHBAHUA MOJB3YIOTCH (apPopoBEIMU Yanrkamu
(puc. 35). BrinapuBaHWe HOPHMEHSHIOT, KOTfa HYXXHO BBIJEJIUTH

-

Puc. 34. Hszomoenrenue 6ymaxcnozo guirompa
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PacTBOPeHHOEe BemeCTBO M3 DPaCTBOPA.
B dapdopoByio yaliky HaJHBAIOT pac-
TBOD TaK, urTobObl OH 3anuMan He GoJee
1/, ofbema ualIKu. YCTaHABINBAIOT
YalIKy Ha KOJIblle HITaTHBA (MOXKHO Oe3
acbecToBOM CeTKM) U IrpeloT Ha OTKPHI-
TOM IJIaMeHH IIPH IIOCTOSHHOM IIOME-
OIMBAHUM, YTOOLI BHIIAPHUBAHUE IIJIO

Puc. 35. Papgoposas
Haulka 0N abinapuUBAHUs PaBHOMEPHO.

IIpakTHyeckasa padora Ne 2.
Hao6mromenne 3a ropameit ceevoit

PaccmoTpenne ¢uaMueCKUX ABICHUH,
TIPOMCXONAIUX TIPH I'OPEeHNH CBEYH, IIPEA-
craBiageT coboil caMblil HIMPOKUH IIYTh,
KOTOPBIM MOXCHO HOZOHMTH K H3YYeHHIO
€CTeCTBO3HAHHA. ..

...5l cobuparoch UBMOKUTH BaM... pAz
cnene:«mﬁ II0 XMMMM, KOTODbI€é MOXXHO
UBBJIEYH U3 ropAnieil cBeYH.

M. ®Papadeir

Onwum 1.

DusuiecKue A61eHUL NPU 20PEHUN C8EHU

Baxkrure cBedy. Bel yBUAuTe, KaKk HauMHAeT TafATb napadbur
OKoJIO GuTHIH, 06pasys Kpyriayio gyxuny. Kakoii mpomece 3xecs
HnMeeT MecTo?

BospMuTe H30OrHYTYIO IO IPAMBIM YTUIOM CTEKJISHHYIO TPYyOKYy,
OUH KOHEI[ ee BHECHTE B CPEAHIOIO YaCTh [IJIAMEHH, a APYToii omyc-
THTEe B pobupKy. Uro Bl Habalonaere? [aiiTe ompeseeHUS mpo-
HCXOJANNX ABJIECHUI.

Onweem 2.

Ob6rapyncenue npodyKmos 20peHus 6 NIAMERY

Bosemure Kycouek xectr (2 X 2 M) OT KOHCEPBHOH GaHKHU WIH
npefMeTHOe CTeKJIO, 3aKPeNUTe B AepoKaTeae, BHECUTE B 30HY TEM-
HOT'0 KOHYCa Topdaniel ¢cBeun U mofep:kure 3—>5 ¢. BeicTpo mognu-
MHTE KeCTh (CTEKJIO0), HIOCMOTPUTE HA HUIKHIOIO ILIOCKOCTH. O6B-
SACHUTE, UTO TAM HOABHJIOCH.

CyXyI0, eJaTeJbHO OXJAMKAEHHYIO, HO HE 3alMOTEBHIYI0 IpPO-
GUpKY 3aKpemnuTe B JepiKaTeie, IePEBEPHUTE BBePX AHOM U MOAED-
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JKHUTE HAJ IUIaMeHeM Jo 3amnoreBaHuda. O0bsacHuTe HabiomaeMoe
SABJEHUE.

B 1y sxe npobupky 6sicTpo npuieiire 2—3 MJI U3BECTKOBOI BOABI.
Yro wabiionaere? [lafite o6biaCHEHNE.

Onwm 3.

Bnuanue 6030yxa na zoperue céewu

BeraBbre cTeKJASHHYIO TPYOKY € OTTAHYTHIM KOHIIOM B Pe3HHO-
ByIO rpymry. Cixumas ee pyKoii, mpoAyiiTe B miaMd ropameil cBeun
Bo3ayXx. Kak uamMeHusiach SpKOCTD IJIaMEeHU?

Ipuxkpennre aBe cBeuM mpPH IOMOIH PaCIIaBJeHHOT0 mapadn-
Ha K KapToHy (hanepe, oprajury). 3aKrurTe X U HaKpoiTe ogHY
MOJ-JIUTPOBOH GaHKOil, APYTYIO — ABYXJUTPOBOI (MOXKHO B3ATH XH-
MHUUYECKHEe CTaKaHBl PA3JINYHON BMECTHMOCTH). B KakoM ciydae
cBeda ropur goJbie? ITouemy?

IIpaxkTnueckada paéora N 3.
AHaJu3 MOYBBI M BOIBI

Onwum 1.

Mexanuveckuilli ananu3 nowév

B npo6upky nmomecTuTe nOYBY (CTOJIGHK MOUBEI JOJIXKEeH OBITH
2—38 cm). puseiite AUCTHIINPOBAHAYIO BOAY, 00-€M KOTOPOH KO-
sKeH ObITh B 8 pasa Gosblle o6bemMa MOYBHL. 3aKkpoiiTe npobUpKy
npobxoil U TmaTeJapHO BeTpAXUBaiTe 1—2 MUH, a 3aTeM BOOPYIXKH-
Tech Jynoil u HabiiofaiiTe 3a OCAKAEHIEM YaCTHIL IIOUBBI U CTPYK-
Typoit ocaakoB. OnuminTe u 06BACHATE CBOU HaOIIOREHU H.

Onweem 2.

Honyuenue nowéennoz0 pacmeopa u oOnbims. ¢ KuM

IIpurorossre GyMaskHblil GUILTP, BCTABBTE €0 B BOPOHKY, 3a-
KPEIJIEHHYIO B KOJIbIe HITaTuBa. IloAcTaBbTe IIOK BOPOHKY YHCTYIO
CYXyIO NpoBUPKY U NPOobUIBTPYHTE DONYUEHHYIO B IIEPBOM OIBITE
cMech IOYBBI U BoAbl. Ilepen GUIBTPOBaHMEM CMeCh He CJIERyeT
BeTpaxuBare. IlouBa ocraHerca Ha GuiasTpe, a cCOGpPaHHEIN B mpo-
6upke puiasTpaT npescTaBageT c000H DOUBEHHYIO BHITHIKKY (IOY-
BEHHEBI# pacTBOD).

HecKoJbKO KameJab 3TOr0 PacTBOpa MOMECTUTE Ha CTEKJIAHHYIO
NJIAaCTHHKY U IOAEPIKUTE ee HAJ F'OPEJIKOH N0 BRINapUBAaHUA BOJEL.
Yro nabiaionaere? O6bacuure.

Bosbmure ABe JIakMycoBble GyMarkKH (KPAacHYIO U CHHIOW), Ha-
HeCHTe Ha HUX CTeKJAHHOH HaJOUKOil mouYBeHHBIH pacTBOp. CHe-
JafiTe BEIBOJ, IO Pe3yJIbTATAM CBOMX HAOJ/IIOREHNUH.
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Onwm 3.

Onpedenenue npospaunocmu 60dvt

H1a omelTa Hy)<EH NPO3PAYHBEIN ILIOCKOAOHHBIN CTEKJISHHBIH
EHJIPIH,QP auamMeTpom 2—2,5 ¢M, BeIcoToil 30—35 cm. MoOKHO uC-

0JIB30B. 7

o aTh MEPHBEIA HUInHEAP Ha 250 M1 Ges miracTMaccoBoil mog-

ME;I PEKOMeH/IyeM IPOBECTH ONBIT CHAYAIA C AUCTH/LINPOBAHHON
BOJION, a 3aTeM C BOZOII U3 BojjoeMa U CPaBHUTH Pe3yJIbTaThl. Yera-
HOBHUTE NMUIUHAD HA IIEYATHBHIH TEKCT U BJMBaiiTe HCCIEAYEMYIO
BOZAY, CJIEAA 34 TeM, YTOOBI MOXKHO GBLIO UATATE Uepes BOZY TEKCT
OrMernTe, Ha KaKoit BEICOTE BEL He 6ynere BUgeTh mIpHDT I/I3Me:
pbTe BBICOTHI CTOJI60B BoAb! auHeHK0iE. Cremaiite BBIBOJEL. .

Onwom 4.

gnpeaeneuue UHMEeRCudHOCMU 3anaxa 600vL
ot KOHHYECKYI0 Koaby ¢ mpobxoit (»xesaressHo CTeKJIAHHOI) Ha-
xe Te HCCIAEAYEMYIO BOZY 10 2/, obbeMa M CHIBHO BCTPAXHUTE B

KDPBITOM COCTOSHHH. 3aTeM OTKpoiiTe Koaby M 0TMETHTe Xapak-
Tep ¥ HUHTEHCHBHOCTE 3amaxa. [laiiTe oneHKY MHTEHCHBHOCTH 3a-
maxa BOABI B basiiax, Hoab3ysace Tabunmeii 8.

Tabauma 8

XapakrepucTura HareHcnBHOCTH

3amaxa 3anaxa (6aur)
OTcyTCTBHE O YTHMOTO 3armaxa 0
OueHb cy1aGBli 3allaX — He 3aMedaeTca oTpesu- 1

TEJISIMY, HO OOHAPYKUBACTCS CHEIMNATICTAMMI

Ciniabuiit sanax — obHapyxuBaercs IoTpeduTe- 2
J1AMU, €cJIV OOPATUTD HA 9TO BHIMAaHIe

3arax Jerxko o6HapyKUBaeTca 3

OTYerMBBIi 3allaX — HEPUATHELA 1 MOMKET 4
GBITE IPUYNHOH OTKA3a OT IINTHA

OueHDb CHIBHBII 3allaX — pejiaeT BOAY HeIpU- 5
TONHOH J1a IUTHA

IR
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IIpakTHueckas pabora N 4.
IIpu3HAKH XMMHYECKHX peaxuui

IIpaxTidyeckas pabora BKIIOUAET YETEIPE ONBITA.

Onwm 1.

Ipoxanueanue medHol npoeoONLOKU U é3aumodeiicmeue Ok-
cuda medu (II) c ceproii Kucaromoi

BasKruTe COMPTOBKY (Ta30BYI0 FOPeJKY). Bossmurre TUreIbHBIMU
MUMIaMH MEZHYI0 IPOBOJIOKY M BHECUTE €€ B IIaMA. Yepes HEKO-
TOpOE BPeM# BEIHBTE IPOBOJIOKY U3 IITAMEHY M CUMCTUTE C Hee 06-
pa3oBaBIIMICA YepHBIH HaleT Ha JUCT 6ymaru. OnbIT IOBTOPUTE
HECKOJBKO pa3. IloMecTyTe MoIyIeHHbIH TePHBLA HAJIET B npobupKy
u npuieiiTe B Hee pacTBOP cepHoii kucjorsl. Ilogorpeiite cMecs.
Yro nabuaozaere?

0O6pa3oBaIoCs JIU HOBOE BEIIECTBO IIPU HAKATUBAHUH megu? 3a-
OUOIMTe ypaBHEHME XUMUUeCKOHl peakIun W OUpefejdTe ee THI.
Kaxiie IpU3HAKYM XMMHYECKOH peakI[uy Bhl pabmroganu? O6paso-
BAJIOCH JIM HOBOE BEIIECTBO IIPU B3aMMOZEHCTBUN OKCHAA MU (I1)
¢ cepuofi xucioroit? OmpezesnnTe TUN peaklUd U 3alUIINuTE €ee
ypaBHEHHE.

Onwm 2.

Bsaumodeiicmeue mpamopa ¢ Kuciomoy

Ionoxure B HeGoabIION cTakaH 1—2 Kycouka MpaMopa. Ipu-
jrefiTe B CTAKAH CTOIBKO CONSHON KHUCJIOTHI, TTOOH! €10 MOKPEIINCH
KyCOUKY. SasKrUTe JyIHHKY 1 BHECHTE €€ B CTAKAH. O6pasoBaTiCh
JI¥ HOBHIE BEI[ECTBA IpU B3aMMOAEHCTBHU MpaMmopa ¢ KHUCJIOTOH?
Kaxue nNpusHaKld XMMHUYECKHX peakmuit Bol Habmioganu? 3anu-
[m@Te ypaBHEHNE XMMHUYECKOH PeaKIiIi H YKaXKITe ée THIL.

Onwm 3.
Bsaumodeiicmeue xnopuda senesa (I11) ¢ podanudom xanus

B npofupky HaxeiiTe 2 MJI pacTBOPA XJIOPHAA JKeIesa (III), a 3a-
TeM HECKOJIBKO Kallejib PacTBOpa POJAHUAA KaJINA KCNS — conn
xucaorst HCNS, ¢ xucnorasiM ocratrkom CNS. Kaknmu BHeIIHH-
MH NpH3HAKAMHU COIIPOBOXKAAETCH BTa peaxknua? SanuIIHTE €e
ypaBHEHHe U THII peaKIINU.

Onwvem 4.

Bzaumodeiicmeue cynvpama Hampus ¢ xnopudom 6apus

B npobupKy HaseiiTe 2 MJI pacTBOpa cynsara marpus. 3arem 70-
faBLTe HECKOJIBKO KalleJb PacTEOPa XJIOPHIa Hapnsa. Yro Habimogaer-
csi? BamuInnTe ypapHEHUE XMMIIECKOH peaKIiiy U YKaKITe ee THII.
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IlpakTnueckas padora N 5.
Ilonyuenue Bomoponma
H OIlpefesieHHUe ero CBOMCTB

Onwm 1.

Honyuenue 6000poda deiicmeuem xucnom na memanns

B nmBe mpo6upxu moso:xure mo 1—2 TPaHyJIBl IMHKA U 4JII0-
MUHUf, OpHUIeliTe B TEPBYIO0 NPoGUPKY PACTBOD CEepHOI KUCJIOTHI,
2 BO BTOPYI0 — coasHo#. OmmEy mpobupKy 3aKpoiiTe mpobKoil ¢
TpAMOIi razooTBOfHOM TpySKoit I HazeHbTe HA Hee erre OfHy IIpo-
Gupky KBepxy arom. [logosxnure HEKOTOpO€e BpeM#, UToBEl OHA 3a-
HOJTHUIACE BOKOPOAOM, & HOKa MPOBEPhTE HAJHYME BOZOPOA, IO~
JIYMHBIIEroCA B Pe3YJBTATe PEaKLUUH BO BTOPOI npobupke. s
STOTO MOAHECHTE BaK)KEHHYIO CIHUKY K ee oTBepCcTHIO. UTo Ha-
6atonaere? CHuMuTe TPOBUPKY ¢ BOZOPOLOM, NOJYYEeHHBIM B pe-
3yJIBTaTe IEPBOM PeakIUH, U IOAHECUTE e OTBEPCTHEM K ropamei
cnuproske!. CocraBpTe ypaBHeHUS TMPOJEJaHHbIX PEAKIUH U yKa-
JKHUTE UX THIHL.

Onwom 2.

T'openue 60dopoda

SapanuTe Ipubop HIA HOTYIEHUS BOAOPOJA IIMHKOM U PACTBO-
poM cepHO# KucuoThl. Ilogosxrure BOZIOPOJ], BBIFENHIONIUNACH U3
H3OTHYTOM ra300TBORHOI TPYBKY U OIIYCTHTE ee KOHeI[ B XUMUyYe-
CKUil crakad. Yo Habmonaere? CocraBpre YPaBHEHHUA peakunuii u
YKaKHTE UX THIIHL.

Onwm 3.

Bsaumodeiicmeue 60dopoda ¢ okcudom medu (II)

Cobepure npubop (puc. 36) ma momyuenns BOJIOPOJA: MOJIOMKHUTE
B 1po6upKy 4—5 rpanys nunka, npuseiite 3—4 My pasbaBIeHHO-
TO PacTBOPA CEPHOI WJIM COJAHON KHUCJIOTHL. Baxpoiite npobupky
npo6Koit ¢ rasooTBoaHOM TPYBKOL. VYxpenure npubop B mraTuge.
OnycTure KoHEI raso0TBOLHOMN TPYOKHU B IPOBUPKY C OKCHAOM Me-
#u (II) Tax, 4TobH 0H GELI Hag BEI1[eCTBOM.

Ilpobupky ¢ oxcumom meau HarpeifiTe IJaMeHEM CIHPTOBKH
B TOM MeCTe, rie HaXOAUTCA BeecTBo. IT0 Bl HabIIOKaeTe HA CTEH-

KaxX OPOOUDPKY M HA HOBEPXHOCTH KPHCTAILIOB okcuga mezu (I1)?

! Ecqm BOZopox BapeiBaerca ¢ TJAYXUM XJIOOKOM — OH YHCTBINA, a eciam
C ¢«JAIOIUM» 3BYKOM — 3HAYHT, BOZOPOZ COBPAH B CMECH C BO3XYXOM.

114

Puc. 36. Baaumodeiicmaue 60dopoda c oxcudom medu (1I)

Tocsre MOABIEHNA HA KPUCTAUIAX KPACHOTO Hajera Harpes::
HHe IpeKpaTUTe, IPOGUPKY ¢ TPYOKM He CHUMANTE AO IOJHOTO

OXJIAKAECHUA. "
CocTaBbTe ypaBHEHUE DEAKIUH U yKaxxure ee TUII.

IIpakTuueckaa paGora N 6.
ITonyuenune u cBOMCTBA KMCIOPOAA

Onwm 1.

Monyuenue u cobupanue xucaopoda . -

a) CobepuTe mpuGOp, KaK MOKA3AHO HAa PUCYHKE 37, 1 mpoB 11)/
Te ero Ha repMEeTHYHOCTH. B Mpo6upKy HACHIbTE IPHMEPHO 6ﬂa / ;
ee ofpemMa nepManragara Kaius KMnO, u y oTBepcTH# TPOOHD!

Puc. 37. Toayuenue rucaopoda u cobupanue ez0 cnoco6om
B8bLMECHEHUA 8030YXa
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Puc. 38. IToryuenue xucropoda u cobupanue ezo cnocobom
8bumecHenusa 800bt

TIOJIOKUTE PHIXJIBIH KOMOYEK BaTel. SaKpoiirte npodUpPKyY npobKoii
C I'a300TBOAHOM TPyOKO#. YKpemnuTe NPOBHPKY B JIANKE ITATHBA TAK,
4TOGHL KOHEI| Fa300TBOAHON TPYOKY OUTH JOXOIILT K0 AHA cocyna,
B KOTOPOM ByZeT coBupaThes KMCIOPOZ.

Crauana oBorpeiiTe BCIO IPOGHPKY. BaTem IOCTENEHHO epe-
ABHraiiTe IJIAMs OT €€ ZHA B CTOPOHY IPOGKH.

Houxory samomsenns cocyxa KHCIOpoAoM IpoBepsiite TIIeIomel
ayuurkoii. Kak ronsxo cocyn HamonanTcs xucoposoM, saxpoiire
€ro KapTOHOM HJIH CTEKJISHHON IIACTAHKOM.

6) Cobepure npubop, Kak HOKA3aHO HA pucyuxe 38, u npoBepbTe
€ro Ha TepMEeTHYHOCTE. B cocyx ¢ Bogoit ompoxmubTe MpobupKy,
3aNOJTHEHHYIO BOAOI, IPeABAPHUTEJBHO 3aKPEIB OTBEPCTHE HAIBIEM,
Y HaJeHbTE ee Ha KOHeI, ra300TBOAHOH Tpybku. BmecTo mpobupru
MOKeT OBITH UMIMHAD, 3aKPBITEIH CTEKISHHON ILIACTHHKON. Ba-
TeM HarpepaiiTe IPOOUPKY ¢ HEePMAHTAHATOM KAJIH.

Korga cocyz sanonuurcs Kucaopozowm, 3aKpoiiTe ero nox Boxoi
CTeKJIAHHON mnacTuHEKoN. CobpaHHBIH KHCJOPOA COXPaHUTE AJA
CIeAVIOM{UX OIBLITOB.

Onwm 2.

T'openue 6 xucaropode yens u cepuL

a) [losoxuTe B MKeIeBHYIO JTOKEUKY KYCOUEK JAPEBECHOI'0 YIJIs
4 pacKalnTe ero B IJIAMeHH. 3aTeM JIOXKEUKY ¢ TICIOM{IM YIJIeM
BHECHTE B COCYZA C KMCJIOPOZOM U HabiiofaliTe 3a NPOUCXOAAIIM.
Korza ropenue npexparurcs, pieiite B COCYJl HEMHOTO H3BECTKO-
Bo# BOABI u B3boaraiite. Howemy HPOUCXOAUT HomMyTHEeHMe? Samu-
LUINTE YPABHEHHUE PEAKIMU FOPEHUS VI,
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6) B sxe/e3HyI0 JOKEUKY TIONOKATE KYCOTEK CEPhl U IIOR0KIHUTE
ero B mravenu. HaGozaiiTe, Kak cepa TOPHT Ha BO3Tyxe. 3areMm
HOMeCTHTE TOPAIIYIO cepy B COCyx ¢ Kuciopogom. Kax mameHH-
nocy miama? Ilovemy? 3anmumiuTe ypaBHEHHE PEaKIIHU I'OPEHMA
CepBl.

IIpakTnueckaq pabora Ne 7.
IIpuroTOoBIEHNE PACTBOPA caxapa
M pacdeTr ero MaccoBoil 10

B pacTBOpe

OrMepbTe MEPHBIM MMIHHEAPOM 50 MJI AMCTHIIMPOBAHHON BOIBI
¥ BJIEHiTE ee B KOHMYeCKyIo KonboyKy emKocrsio 100 ML

YaitHylo JOXKKY CaxapHOTo IecKa (HJIHd ABa KyCcOYKa) BSBECBTS‘
Ha TaB0PaTOPHBIX BECAX, 3aTeM OMECTUTE eT0 B KOIBOUKY ¢ BOZOH
U TlepeMenIMBaiiTe CTeKJIAHHO IAJI0YKOM 0 II0JTHOTO PaCTBOPEHHS.

Tereps npucTymaiite K pacyerHoll wvacTu. Buadane paccyuranre
MACCOBYIO JOJIO caxapa B pacrBope. Heo6xoxumble faHHBIE Y BAC
ecTh: Macca caxapa, o6'beM BOABI, IJIOTHOCTE BOABI IPUMUTE PaB-
Hoif 1 r/mur.

o = m(cax.)

@) My
mip—p) = m’(cnx.) + m(aona)’
m(mmaj = V(Bo;m) ’ p(aoua)'

Brr TaK ke CMOJMKEeTe PaccunTarh, CKOJIBKO MOJIEKY.JI caxapa co-
HEePXKUTCA B IIOJTYIEHHOM pacTBOpe, UCIOJIb3yd U3BECTHBIE BaM co-
OTHOHNIEHMA:

N(MDJ(. cax.) = NA ' "’(cax.)’
n = m(cax.)
(cax.} M(cax.)

Iocko/bKy caxap cocTouT Ha 99,9% u3 caxapossl, HMelomlen
dopmyry C;,H,,0;;, BBI JIETKO paccuMTaeTe MOJAPHYIO Maccy ca-
Xapa U 3aTeM Haiifiere YICJ0 MOJIEKYJI caxapa B IOJIyYeHHOM BaMt
pacTBOpe.




I'maBa mecras

Cropocts
XMMUYECKNX PeaKIuii.
XuMuUecKoe paBHOBecCUue

29 CkopocTs
XHMHUYECKHX pPeaKiuil

Mzt yoKe HOBHAKOMMJIHNCEH ¢ OCHOBHHIMM THIIAMH XHAMHIECKHX
Peaxknuif, HayIMJIUCh OTJIUYATH MX OT (PUIMYECKHUX SBICHUH IO
ONpe/ieIEHHBIM NPU3HAKAM, IIPOU3BOAUTE PACUETEl IO XHUMUUe-
CKUM ypaBHeHHAM. Me1 y6eAMINCE, YTO CBOHCTBA BEmIECTB, BCTY-
NHUBIINX B PEAKIUIO, OTJIMYAIOTCH OT CBOHCTB 06pa30BaBIINXCA Be-
L[ECTB.

Onuako HacTaJ0 BpeMs IOrOBOPHUTE O IPOAO/KUTEIEHOCTH XH-
MIYECKHX PeaKnuH, TO eCTh O IPOTEKAHUM XMMHYECKOro Iponecca
BO BPEMEHH, 34 KOTOPOE OH IPOUCXOAUT. V3BEeCTHO, YTO OXHH XU-
MHUYEeCKUe PeaKIuy IPOTEeKAaIoT 33 MaJble JOJH CEKYHAI, APyTHe
9Ke — 3a MHHYTHI, Yachl, JHI. Hanpumep, OpakTudecKH MrHOBEH-
HO IPOTEKAIOT PEAKIIUH, KOTOPEIE COMPOBOXKAAIOTCH B3PLIBEEIM 3(h-
(exToM: ropenue mopoxa, BOCIIAMEHEHNe ropIodeil CMeCH B ABH-
rarejie BHYTPEHHEro cropaHus aBromobmius. Ilpu ciuBarmm pac-
TBOPOB XJIOPHZA 6apUA M CePHOIH KUCIOTH MIHOBEHHO 06pa3yeTcs
Geublit ocafok cysbdara fapus:

BaCl, + H,S0, = BaSO,| + 2HCI.

Hao6opor, peaxnus pixaBienns enesa (KOPPO3UA) HAET TAK
MEZJIEHHO, YTO IPOCIENUTH 33 €€ Pe3y/IbTATAMM MOXKHO JIMIIb 110
HUCTeYeHNH NJIUTEJBbHOro BpeMeHn. OfHA U Ta e PeaKIus MOMKer
B OfHHUX YCJOBHAX IPOTEKATHh OBICTPO, & B APYTHX — MeJJIEHHO.
Hanpumep, nponecc okucIeHns cepebpa UM MeIH HA BOSAYXE TH-
HETCH FOJAaMH, & B NMPHUCYTCTBUM O30HA IPOXOZUT Upe3BLIYAHHO
6b1cTPo. UTOOE XaPaKTEPU30BATE GHICTPOTY TEUEHH S XUMHUTIECKOLH
PeaKnuu, MOJIb3YIOTCH HOHATHEM CKOPOCb XUMUYECKOl Peaxyuu,
KOTopasd 0603HAYAeTCH JATHHCKOH BYKBOH U.
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Cropocmy xumuueckol peaxyuu v onpedensemcs
uaMeneHueMm KORYenmpayuy 091nozo

u3 peazupylouux éeuwecme uru odrozo

u3 npodyxKmoe peaKyuu é eQuHUYY 6pemeHL.

BamumeM hopMyry, I0 KOTOPOIl MOXHO HAHTH CKOPOCTH PeaK-
nun:
Cy— C
27 %1 _ yAc
ty—t) At

v==%

TAe €, ¥ ¢, — MOJSPHBIE KOHIEHTPAINY Pearupyiomux MiIn obpa-
3yIOM{MXCA BEIIECTB, COOTBETCTBEHHO, B MOMEHT BPEMEHH I, 1 1.
EcJIM CKOPOCTh DEaKIMH XapaKTepUsyIOT H3MEeHEHUeM MOJIAPHOH
KOHIIEHTPAIMH MCXOOHBIX (DEarHpYIOMMX) BEmecTs, To 1,> ty,
ac,<c; (KOHIEHTPANUA HCXOJHOrO BEmECTBa yOBIBaeT II0 Mepe
nporekanus peaknun). Tak Kak CKOPOCTh PEaKIUU MMeeT IOJIOXKH-
TeJILHOE 3HAUCHUE, Ieper ApobbIo cIellyeT MOCTABUTh 3HAK MUHYC.
I1lpu ompe/ieIeHUY CKOPOCTH PEaKIMH IO BO3DACTAIOIE N KOHIIEHT-

paniy o6pas3yomMUXCcA BEIeCTB BeJIMYUHA Apobu tﬁ—i OJIy4aeTcs

OJIOYKUTEILHOII, epel, APpo6bIo CTABAT 3HAK NJAIOC.

KosmdecTBo BemjecTBa B €XMHHUIE 00BeMa Ha3hIBAETCH €T0 MO-
napHoi ronyenmpayuei. OHa U3MEPAETCH B MOJB/I. Tax Kak
BpeM# M3MEpHAeTCH B CeKYHAAX (MMHYTaX, 4acaX), TO MOMKHO BRI
BECTH U EAMHMIE M3MEDEHHA CKOPOCTM XHMHUYECKOH peaxmuu:
1 moas/s * ¢; 1 KMOJIB/M3* MEH B T. J.

Cre0BaTEIBHO, ITOBH ONPEAeIUTD, C KAKOH# CKOPOCTHIO IPOTe-
KaeT XHMHYecKas peakmud, HY)KHO 3HATB: a) KAKOe KOJIMYEeCTBO
BemecTBa o6pasyeTcs (AIf MPOLYKTA PEaKIMu) HIH PACXORYeTcH
(BJIf MCXOZHOTO BEIECTBA); 6) 32 KaKoe BPeMA ITO IPOUCXOAUT U
B) B KAKOM 06beMe IIPOTEKAeT PEaKIH.

3uanue CKOPOCTeH XMMUYECKUX DeaKnuil uMeeT o4eHsb 6OBIIoe
IpaKTHYeCKOe M HAyYHOe 3Hadenme. Hampumep, B XMMHYECKOH
[IPOMBIILIEHHOCTH OT CKOPOCTH XMMHYECKOH PeaKIuy 3aBUCAT Pa3-
MepEL ¥ IPOU3BOAUTENLHOCTS AIIAPATYPHl, KOJMYECTBO BhIPaba-
TEIBAEMOTO IIPOAYKTA U, B KOHEYHOM HTOTe, 3apIliara paGOTHUKOB
1 ce6ecTOUMOCTD IPOAYKIIUH.

Pasges XMMHY, U3YYAlON{UH CKOPOCTh XMMUYECKOH peaKmuu,
HA3LIBAETCH XUMUHECKOU KuHemuxol. 3Hasa ee 3aKOHBI, YeJIOBEK
IMoJIy4aeT BO3MOKHOCTH YIPABJATE XUMHUYECKAMH IIPOLECCAMH,
3afaBaTh UM TPebyeMyIo CKOPOCTE.




Ilpu paccMOTPEHHMH BOIPOCa O CKOPOCTH PeaKIUU HEOGXOLUMO
IIOMHUTB, UTO PEAaKIVU B XUMUH A€JIATCA Ha TOMOTeHHBIE U T'€Tepo-
regHble. Peaknuu, KOTOPHIE NPOTEKAIOT B OMHOPOAHOM cpexe (Her
TMOBEPXHOCTH pa3fiefla PearupyIoOL{UX BemecTs), HallpuMep B CMe-
CH rasoB MJH B PacTBOPaX, HA3BIBAIOTCA 20MO2eHHbMU (OT rped.
20M0 — «DPaBHBI, ONUHAKOBEIN» ). 'emepozeHHbL MU HA3HIBAIOTCA
peaxIiiy, KOTOPEIE HAYT MEXAY BelecTBaMH B HEOTHOPOJLHOI cpefie
(ecTb IOBEPXHOCTH pasfiesia pearnpylomux Beirects). Hanpuwmep,
Ha ITOBEPXHOCTH COINPHKOCHOBEHNA TBEPAOro BeIECTBa U KUAKOC-
TH, ra3a # KHUAKOCTH, TBEPAOrO BEeIeCTBa U rasa U T. J. (OoT rped.
zemepo — «pasHBIHA, APYToOil»).

JlaHHOe BHIIIE OIPEJeJIEHNe U COOTBEeTCTByIOmas emy hopmyaa
CKOPOCTH XUMHYECKOH pPeaxIuy CIpaBeAJUBH JJIA I'OMOT€HHBEIX
peakIui.

Ecau peaknus reTreporeHHasd, TO OHA MOMXKET MATH TOJBKO Ha
OBEPXHOCTH Pasfiesia PearupyIoijix BenecTB. B 3TOM ciydae CKO-
POCTh XMMHUYECKOH PeakiUu GyAeT ONpeAeNAThCA IJIOManbio II0-
BEPXHOCTH CONPHUKOCHOBEHUA PEArUPYIOIUX BeIeCTB.

CienoBaTeJIbHO, IJIA TeTEPOreHHEIX peaknuil ogHUM u3 (ax-
TOPOB, KOTOPEIE ONPEAESAI0T CKOPOCTH XMMUYECKOHl peaxkIuu,
ABJAETCH BEJHYHHA I[JIONIAAHU IOBEPXHOCTH COIPHKOCHOBEHHA
pearupyiomux BergectB. Ilosromy Ha IpPOU3BOACTBE CTOJB YaCTO
IPOBOAATCA XUMUYECKHE PeakUH B « KUIAIEM cyoe». TBeproe Be-
IECTBO [JIS 9TOM LIEJIM MEJKO APOGAT, M3MENbYaloT HOYTH O CO-
CTOSHUSA IIBLJIH, 4 3aTEM YepPe3 Hero IpolyCKaloT CHU3Y BTOpoe Be-
IjecTBO, Kak NpaBuio, ras. IIpoxosxaeHne ero depes MeJKopasf-
pobieHHOe MepBoe BeIeCTBO-PeareHT COIPOBOMKAAETCH HJLTIO3HEH
kuneHus. Hanpumep, B « KUIAIEM CJIOE» OCYIECTBIAETCH OGMKHUT
MEeJIKO H3MEJbYEHHOT0 CEPHOro KOoJYeaHa NP IPOU3BOACTBE cep-
HOI KUCJIOTHL.

B s1a60opaTOpPHBIX yCJIOBHAX 3aBUCHUMOCTH CKOPOCTH IeTepOreH-
HOM PEaxIMH OT BeJIMYHHHI IOBEPXHOCTH COMPHUKOCHOBEHUA pearu-
PYIOIUX BemiecTB MOXCHO HaGIIONaTh Ha CIeAYVIONEM OIbITe.

Onycrure B OZHY NIPOGUPKY IPaHyIy IIUHKA, a BO BTOPYI0 — II0-
POLIOK IUHKa TaKoH ke Maccel. Haneiite B o6e Mpo6UPKHU 1O 2 ML
pacTBOpPa COJNSHON KUCIOTH. B Kaxoil N3 IPOGHPOK peaKIuA UAET
6uIcTpee?

Ilpyrue GaxTOphl, OT KOTOPHIX 3aBHCHT CKOPOCTH XMMHUYECKOH
peaxnuu, Mbl PaCCMOTPHUM JaJjee.

1. CkopocTs XuMudeckoit peaxumu. 2. ExuanHnbr CKopocTH
XMMHYECKOH PeaKmpu: MOJB/J * €, KMOXb/MS + MuH. 3. Xu-
MHueCKad KuHeTHka. 4. Tomorenusie u rereporeHHbIe XMMH-
geckue peakuum. 5. «Knnammii caoi».
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W3BeCTHO, UTO AJid MOJHOrO T'HHEHNA 6pOLIIEHHOM B JieCy rase-
ThI HOTpeGyeTca TOoJ, AJLA PKABIEHNA KOHCepBHOH 6aHKH —
NeCAT JIET, 4 CTEKJIO IPaKTHYeCKH He DaspyIIaeTcd U B Tete-
Hue crojeTuii, YTO MOMKHO CKasaTh O CKOPOCTH HA3BAHHBIX
xuMHAYecKnX mpoieccoB? Kaxoi NpaKTUYeCKUH BHIBOZ MOX-
HO CeJaTh U3 IPUBEAEHHEIX IPUMepoB?

=

B npousBeaeHUAX XYI0MKECTBEHHOM JIMTepaTypsl 1aCTO BCTPe-
yaercA BHIpAXKEHNE <«IIO3€JIeHeBINad OT BpeMEHH 6poH3a».
fIBiAeTca M 5TO YTBED:KAEHHE BeDHBIM? O6ocHyliTe CBOIO
TOYKY 3PEHHA.

B cocys BMECTHMOCTEIO 3 JI 6plila IIOMeIeHa CMeCh 3 MOJIb
KHCJOpOAa U BOAOPOJA B OTHOIIEHNH 1:2. Yepes 10 MHUH KO-
JIMYeCTBO CMECH YMEHBIIHJIOCH 10 0,6 monb. Kaxopa 6biia
CKODOCTH pearIuu?

el Lo

Yro 061ero Mexay NoOHATHAMU CKOPOCInG deuscenus U CKo-
pocme xumuieckoll peaxyuu?

IIpuBenuTe IPUMEDHI TOMOT€HHBIX M T€TePOTeHHBIX peaxiuii
13 YHCJIa DACCMOTPEHHBIX BaMU paHee.

Lol

3aBHCHMOCTH CKOPOCTH

30 XUMMYECKHX peaxiui
OT MPUPOJBI Pearupylomux Benecrs,
KOHIeHTPALUH U TeMIIepaTyphl

|

B npeabinymeM naparpade MBI yixe OTMETaNH, 1To CcKOpOCb XU-
Mudeckux peaxyuii 3asucum om npupodsl peazupylouux 6eU,eCmes.
B xavecTBe IpUMepPa MOKHO IPUBECTH PEAKIIHH OKHUCICHIA cepeb-
pa KUCJIOPOAOM M O30HOM: IepBad HAeT MeJJIEHHO, BTOpadA IpoTe-
KaeT IOYTH MI'HOBEHHO.

IIposeiaem ABa OMBITA, IOKA3BIBAIOILIE BINANNE IPHUPOIEI pe-
arupyIoOLUX BEIeCTB HA CKOPOCTE xuvmudeckoi peaxnuu. Hanpbem
B TPU NPOGMPKH IO 2 MJ PacTBOpa COJITHOHM KHUCJIOTHL U ONyCTHM
B IepBYIO IPOGMPKY TPAHYJIy IUHKA, BO BTOPYIO — KYCOYeK Mar-
HHA, B TPETHIO — KYCOYEK KeJesa. IlocrapaeMCs, YTOBBL KOJIHUYE-
CTBO METALIOB U IIOIAb HX HOBEPXHOCTH OBLIM NPUGIUBUTESIBHO
OZMHAKOBEIMM. B pesy/prare HabIIOneHNH MOKHO SaMETvI/ITb, 90
¢ HauboabIIeHl CKOPOCTHIO pearupyer ¢ KHCJOTOH Mardui, m:rrom
NUHK U MeAJIeHHEee BCero — HKeJIe3o. Ha cxopoCcTh XUMHYECKOX pe-
aKIUM OKA3BIBAaeT BJIUAHME IPHPOJA MeTraslja. A Biauser g Ha
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CKOPOCTh DeaKI[HH aHAJOTMYHO M IIPHPOJa BTOPOrO peareHTa —
xucaots? Ilpogenaem Bropoit oneir. OnycruM B ABe NPoOUPKH 110
OfHOM TpaHyJe NHHKA ¥ IPUIbEM B IEPBYI0 — 2 MJ YKCYCHOM
KHCJIOTBI, & BO BTOPYIO — 2 MJI COISTHON KHCJIOTH OXHMHAKOBON MO-
JAPHOH KoHIeHTpanuu. HeTpysHO 3aMeTHTE, YTO CKOPOCTH peax-
MU B3aNMOJeHCTBHSA NMHKA C CONAHON KHCIOTOMN BHIIIE, YeM CKO-
POCTH B3aMMOZIEHICTBHA IIUHKA C YKCYCHOM KHCIOTOM.

BinsAHEe IPHPO/EI BEIIECTB HA CKOPOCTh XMMUYECKHX DeaKuil
oueHB BesnKo. Hanpuwmep, npouece npeBpamenus rpaHnTa B K-
HY, TaK Ha3BIBaEMOE BEIBETPHBAHUE T'OPHBIX IIOPOJ, IPOTEKAET Ha
TMPOTAMEeHUH ThICAYeneTHii. [Ipupona Gy THIIOUHOrO HITH OKOHHOTO
CTEKJa, NOJIMITHIeHA ¥ IPYTHX BEmecTB, CO3JaHHBIX YeJ0BEKOM,
TaKOBa, UTO 5TH BEI{eCTBA NPAKTHIECKH He PA3/IAraloTCsa WIH pas-
JIaraloTCcA YpesBBIYAHHO MeeHHo. BoT M IPHXOZUTCA Yel0BEeKy
HAXOANTH CHOCOOBI MX YTHIM3AUHM, HANPHUMep CKUrarb. M Kax
MY/pPO PacIopAAHMIACE 3BOMIONMSA, KOrfa IpefycMOTpesa JJIs de-
JI0BeKa U GOJbIIMHCTBA JXHBOTHEIX B KaYeCTBe TPAHCIOPTHPYIO-
LIEro KUCI0PO/ Bel[eCTBA reMOrNIOOMH KPOBH, KOTOPHIH yxKe mpu
KOMHATHOM TeMIIepaType CIocoGeH COeAUHATLCSA ¢ KHCAOPOAOM BO3-
AyXa CO 3HAUMTeJIbHON CKOPOCTBIO, & CIe/j0BATeNIbHO, B OBICTPO 0~
CTaBJATE €r0 U3 JIerKHX B TKaHH.

Crepylomum BaxHe#HmNM HaKTOPOM, BIHAIOMAM Ha CKOPOCTD
XHMHYECKOH DeaKIuH, ABIAETCH KOHYeHmpayus (codepicanue)
Peazupyowux sewecmsa.

IIponenaem onsIT, mokasnIBaoMKil 370 BIUAHKe. HambeM B TpH
npoGHPKH PaCTBOP THOCYIb(MATa HATPHSA, KOTOPBIL pebaTam, 3a-
HUEMamomuMcs gororpadueit, H3BeCTeH [0/ HA3BaHHEM (PHKCa)Ka.
B nepByio 1poSHUpPKY — 3 MJI, BO BTOPYIO — 2 MJI 1 B TpeThio — 1 MuI.
3aTeM NPHIBEM BO BCe MPOGHPKY BOABL TaK, YTOGLI YPOBEHb pac-
TBOPOB THOCyJb(aTa B HHX CTaJ OLUHAKOBEIM — 5 MJ, TO eCTb
B NEPBYI0 NPOGHPKY NPHAbeM 2 MJI BOABL, BO BTOPYI — 3 M,
a B TPEeTBI0 — 4 MJ.

Ilonarro, yTo HanGobIIeli 6yfeT KOHNEHTPALHA PACTBOPA TH-
ocynrdara B nepBoit IPoOGUPKe, a HAUMEHbIIeH — B TpeTheii. Te-
neps GBHICTPO NPHIbEM B KAXKAYIO NPOBHPKY (BaunHASA ¢ TpeTheil)
1o 2 MJI pacTBOpa CePHOI KHUCAOTHI M HPOCTIEANM, B KAKOH M3 HIX
PaHbIlle BCETO BRINA/JET 0CANOK cephl. PaHbie BCero o obpasyercs
TaM, I7le BEIIIe KOHLIEHTPAmusA THoCyJIbdaTa, TO €CTh B IepBOil
npobupke. 9T0 U NOHATHO. Befb AA XHMHYECKOTO B3aUMoOZeiicT-
BUS CEPHOI KHCJIOTH M THOCYIb(}aTa HeOOGXOAMMO, YTOOEI YACTHY-
KH (MOHBI), U3 KOTOPEIX OHH COCTOAT, CTONKHYIHCH. UeM Gobime
YHCJIO CTOJKHOBEHHH, TeM GbICTPEe NMPOTeKaeT peaKmhs. A YHCIo
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CTOJIKHOBEHHI TeM Ooibllle, 4eM OOJbIIEe KOHIIEHTPAalluA pearu-
PYIOIIUX BEMIECTE, TO €CTh KOJHYECTBA, MIH MACChl, 3THX BEIIECTB
B eUHHUIE 00'bEMA.

Ha ocHOBaHMK OOIIHPHOrO 3KCIIEPHMMEHTAJLHOr0 MaTepHasla B
1867 r. nopeexxckue yuensie K. ynpadepr u II. Baare c(bogmynn-
POBAJTH OCHOBHOL, 3AKOH XUMULECKOU KUHEMUKU, KOTOPbIH yCTa-
HABJIHBAJ 3aBHCHMOCTH CKODOCTH XMMHYeCKOH peakuuM OT KOH-
HOeHTPanyy pearupyoluX BeIecTs.

Cropocmb Xumuueckol peaxyuu npamo 3
RPONOPYUOHATLHA NPOU3IEEOEHUI0 KORYEHMPAY UL
peazupyrouux éeuyecms, 63AMbLY 6 CMENEHAX,
Ppasnblx UX KoIPpPuyuenman.

CxopoCTb IIPOCTOii (3/1eMeHTaPHOI), IPoTeKalommeld B OfHY CTa-

JIMI0 peaKIHH U 3allMCAaHHOM B obmiel popme

mA+nB=pC+¢D
onpefeasioT Io Gopmyne:

v=~Ek-c} ‘g,

rzie U — CKOPOCTb PeaKIHH, €, — MOJIPHAA KOHIEHTPAINA Beme-
cTBa A, ¢y — MONAPHAsS KOHIEHTPAIUsA BEIecTBa B,mun— ux
Koa(uyuermot, a k — KOHCTaHTa, KOTOPAA PaBHA CKOPOCTH pe-
AKUM IPH KOHI[EHTPAI[UH PearupyIomux BemecTs 1 Mons/a (cripa-
BOYHAS BEJHYHHA). )

DTOT 3aKOH HA3LIBAIOT TAKXe 3axonom Oelicmeyrowux macc.
OH He PacIPOCTPAHSAETCA HA BEMIECTBA, HAXONAMHKECA B TBEPOM
COCTOSHHM, TAK KaK CUHTAETCH, UTO UX KOHIEHTPAIHA IOCTOAHHA,
OCKOJBKY OHH PearupyioT JIKIIE HA NOBEePXHOCTH, KOTOpa#d, KakK
CUMTAETCs, OCTAETCA MPAKTHYECKH HEM3MeHHOMH (reTeporeHHad pe-
aKIHA). )

Hampumep, pacCMOTPHIM PEAKIKIO B3aNMO/eHCTBU A MEAH € KHC-

JIOPOAIOM:
2Cu + O, = 2Cu0.

CKOpOCTh 3TOM peaKHuu NPONOPIHUOHATBbHA KOHIEHTPAIHH
KMCTOPORA: Uy ) = k * ¢(0,), TaK Kak COyJapeHHT My MoJe-
KyJaM¥ KHCJIODOJa M Me/li MOTYT IPOHCXORHUTH TOJBKO HA II0-
BEPXHOCTH Pa3fie]la BEIeCTB, a 3HAYAT, MAcCa Me/H He BIUAET Ha

CKOPOCTH peaKIiH. .
3aBHCHMOCTE CKOPOCTH XHMHYECKOU peaKuH OT TeMInepaTyphbl

onpefieaseTca npasuiom Banm-Toppa (1884):
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1. 3aBUCHMOCTh CKOPOCTH XMMMYECKOH peakuuH OT NpH-

IIpu nosviwenuu memnepamypuo na xancdve 10 °C | POABI PeardpyloIHMX BemecTs. 2. 3aBHCHMOCTH CKOPOCTH
' KOil peaKnuM OT KOHIEHTPAINMH Pearnpyiouux Be-
CcKopocmdb pedxyuu yeearuwusaemcn 6 2—4 pasa. XHMHYECKOM peaxy 1
) LIECTB — OCHOBHON 3aKOH XMMHYECKOH KHHETHKH (3aKOH
i - ST e ' meiicTBylOIMX Macc). 3. 3aBMCHMOCTH CKOPOCTH XHMHYe-
| it T TemnepaTypst — npasuiao Banr-T'odda.
Brepssie B ucropun nayku Banr-Tobdy 6bi1a spyuena HoGe- CKOH pearumu o paTyp

JIEBCK A [IPEMUA 110 XUMUH. '
A BsanMozeficrBre BoopOAa M KMCAOPOZA IPH KOMHATHON TeM-
; ‘ nepaType IIOYTH He IPOMCXOAUT — TAK Maja CKOPOCTh peaKmui.
‘ 1 ITpu 500 °C sTa peaxnus npoTexaer Bcero 3a 50 MuH, a npu 700 °C
!
|

IloueMy TOpeHHe BeleCTB (Cepsl, yrid, pocdopa, skemesa)
B YMCTOM KHCJODOAe MPONCXOLUT Iopasio dHEeprudHee, YeM
Ha Bo3ayxe?

-

YeM OTIIMYAIOTCA IIPOLLECCH ABIXAHUA U THUEeHHA, U3BECTHbIE
BaM U3 Kypca GHoJIorHH, oT npoueccoB ropeHna? ITouemy?

| OHA IPOVICXOAUT NMOUYTU MIHOBEHHO:

BanumuTe ypaBHeHHE peaKIuy B3ANMOAEHCTBMA MATHUS U
conAaHoil kmemoTsl. [IpuayMaiiTe Ha 9TO ypaBHEHUE sazaqy,
B KOTOpPOIi ObLyIa OBl M3BECTHA MAcCa MAarHud C ompezieseHHol
MaccoBoi flosiell mpuMeceif, a Tpe6oBaIOCH Gbl HAKTH 06BeM
BOjgOpOZa. Pemure ee.

‘ ‘ 2H, + 0, = 2H,0.

Lo [

I |
‘1': ] i Maremaruueckn npaBuIo Barr-T'obda zanucsisaercsa caenyio-
| 1 meit popmyoit:

i

Ut1=D

f2 PemnuTe 3aady, B KOTOpOo# Oblyia OB fara MACCA paCTBOpa UC-
it XOZHOTO BeIECTBa, COAEPKAIad ONpefle IeHHYI0 MacCOBYIO J10-
i rae Ut1 u vlz — CKOPOCTH XMMWYECKOU PeaKIiu, COOTBETCTBEHHO, JI0 ero, JUIA PeaKlyuy B3aUMOJeiCTBAA THAPOKCHAA HATPUA
»
¥ CepHONA KHUCIOTHI.

>

KOTOPBIA OKA3BIBAET, BO CKOJNBKO PAa3 YBEIMUATCH CKOPOCTB pe- Il peaxiuy 6BLTH B3ATHI BemecTsa npu Temmeparype 40 °C,
‘ AKIMH C TMOBBIIIEHMeM TeMIEePaTyPE Pearupylomux BemjecTs Ha rem ux marpem 10 70 °C. Kak H3MEHNTCS CKOPOCTS XHMA-
‘ 10 °C. IIpasuno Barr-Todda asrsercs npubIMKEeHHBIM | IIPIMe- 4 saTen i it KoadduIuenT ee pa-
- . YeCKOH peaxIiuy, ecu TEMIIePaTyPHbIH KO
HACTCA UL ANA OPUEHTHPOBOYHON OIEHKH BINAHUSA TEMIEPATY- ; Ber 22
i PBI HA CKOPOCTB PeaKiui. ITy 3aBUCHMOCTb TAKIKE JIETKO HpOBe- 1 .
i PUTEH ONMBITHBIM IyTeM. Hanbem B TP XMMHWUeCcKHX CTAKaHIMKA SanumuTe ypaBHeHUH, OoTpAKAmIe B3aKOH JefiCTBUA Mace
| ONIMHAKOBblE 06'beMBI PACTBOPA THOCYIb(ATa HaTpud. OHHAKOBbIE JJIS 3JIEMEHTAPHBIX PeaKnuM:
‘ PacTBODbI CEPHON KHCIOTBI, KOTOPHIE MBI OHOBPEeMeHHO OyzeM s a) 2NO + 0, == NOy;
‘ UpUIABATE B 3TH CTAKAHYMKY U3 TPeX NpobUpOK, HArpeeM o pas- 6)I,+ H, <= HIL
i HbIX TEMIEPaTyp: B HepBoil IpoGUpKe 0CTABMM PACTBOP KOMHATHOM B ONTAHWS XDAHAT B XONOZMIBHUKAX,
TEMIePATyphI; BTOPYIO MPOGUPKY HarpeeM fo 40 °C, a TpeTsio — Touemy npojyxr ”
d mo 70 °C. Herpynuo 3aMeTHTh, UTO BHAYALe OMYTHEET pacTsop TO €CTh NPY HU3KUX TeMIIEPATYPaX f
‘i THOCY/Ib(]AaTa, K KOTOPOMY IPHIMIA CAMBIH TOPAYNAI PACTBOP KUC-
‘ ' JIOTEI, NOTOM — TeNIbI M, HAKOHEN, — DacTBOP THOCYJb(hara

o

|
pu TeMIeparype ¢; u f,, a Y — TeMIepaTypPHLIH Koaddunuenr,
|
|

>

|

| HaTpudA, K KOTOPOMY HPHUJIAIN PACTBOP CEPHOM KMCIOTHI KOMHAT-
‘ HOIf TeMIepaTypsl. ¢
: ‘ Hrak, MbI BBEIACHAIN, YTO CKOPOCTH XMMIUECKOMH peakuuy 3a- 1 ro 3%-To
\’ | BHCHT OT CAEAYIOIMUX (PAKTOPOB: OT HPUPOABI pearupyomux Be- L O6paraMcs K ombITy. IIpuibeM B mpoGHpKY HeMHOB

‘ WEeCTB, KOHIEHTPAIUY, TEMIEPATYPEI, IOMALH CONMPAKOCHOBEHMA ; pacTBopa nepokcuza sojopoga H,0, u nosorpeeM ero. BueceM B
Pearapylomux BemjecTs (ANf reTepOTeHHBIX peaknmil). 3aBuci- npoGUpPKY ¢ IEPOKCHAOM BOJOPO/A TJICIOMIYIO JIYIMHKY — OHA He
MOCT® CKOPOCTH PeaKIliii emje oT olHOro BaxkHeiimero gakTopa — BCIIBIXHET, IIOTOMY YTO PEaKUHA Da3JI0MKEHUs neporccxgna BOJZO-
OT KaTalH3aToOpa Mkl PACCMOTPUM B CIIeAYIOmEM naparpade. poja mpoTeKaeT TaK MeJJIeHHO, 4To obpasyiomerocs HeOOIBIIOro

i El

31 Raraausaropst
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KOJIM9eCTBa KUCAOPO/a HeJJOCTATOYHO, YTOOB! IPOMSOIILIA 9Ta Ka-
YeCTBEeHHAA peakuua Ha Kuciopon. Temeps BHecem B mpoGupKy
HEMHOr0 MOPOIIKa oKcuAa Mapranna (IV) MnO, u samernm, uro
Havanoch OypHOe BhI/ie/ieHUe TIy3LIPLKOB I'a3a, A BHECEHHAT B po-
OupKy TuIelomas IyYMHKA APKO BCHHIXHET. OKCHL mapragpa (IV)
YBEIUYUBAET CKOPOCTH PEAKIUY PA3IOKEHNs EePOKCH/A BOJOPO-
na Bo MHoOro pas. Cam ke okcug mapranmna (IV) mo oxomYanumm
PeaKnum OCTAETCA B TAKOM ’Ke KOJIUYecTBe, B KAKOM OLIJI B3AT
B Havaie ee.

Bewecmea, xomopuie usmenatom cxopocms
XUMUHECKOL PeaKyuu, 0CMasance Kk Konyy ee
HEUSMEHHBLMU, HA3BLEAIOMCA KAMAAUIAMOPAMU.

Oxcun Maprasma (IV) gensercs KaTajau3aTopoM IIpoJeJaHHON
peaknpuu.

IIponecc n3MeHeHNA CKOPOCTH XMMUYECKHX PeaKmuii ¢ TIOMOIBIO
KaTalu3aTopa HaSBIBAETCHA KAMAAU3OM, & DeaKmuu, UAYI(He C
y4acTueM KaTalnsaropa, — kamaaumuieckumu. Ilpu nobasaennn
KaTain3aTOPOB B MCXOAHYIO CMECh PeareHTOB CKOPOCTH PeaKmui
YBEJIMYUBAETCA B IECATKM X COTHU Pa3, a CAaMU OHM OCTAlOTCH He-
M3MEHHBIMU 110 opMe, TI0 IBeTy, 1o 00heMy, 110 Macce.

OpnuM 3 IePBHIX WCCIemOBaTeNeidl KaTarmsa ObLI PyccKmit
xumuk I'. U. Tece, Koropsiit B 1831 r. omyGiauzxosan CTaThIO, CO-
flepKaHne KOTOPO#l OCTATOYHO IIOJHO OTPAKEHO B €€ HA3BAHMM:
«O cBoiicTBe BeCbMa MeNKO PasfpobIeHHOH ILIATHHBI CIocO6CTRO-
BaTh COEJMHEHUIO KHUCI0PO/a C BOLOPOAOM U O IUIOTHOCTH ILIATH-
HBl». IInaTuea npuMeHseTca XMMHUKaMu B Haubomee OTBETCTBEH-
HEIX CIy4afX, ABAAACH KaTalu3aToPOM JOPOTHM, HO YaCTO IPOCTO
HesaMeHHMEIM. Hanpumep, ¢ moMonbio miaTHHOBOrO KaTa r3aTo-
Pa aMEPUKAHCKHM U ANOHCKHM aBTOMOOMJIECTPOUTENAM YAAIOCH
OOUTHCA MOYTH MOJHOTO CrOPAaHWA TOILTHBA B ABUraTensax, 4ro,
B CBOIO OYepe/ib, PESKO YMEHBIIWJIO COflePsKaHVe BPeJHBIX IpHMe-
Ceil B BEIXJIONHBIX ragax I CAEJas0 4ume aTMocdepy TaKuX Goab-
KX roposios, Kak Tokuo unn Huto-Mopk, u Ap.

CinoBo Kamaaus B nepesofie ¢ TPeYeCKOro 03HAYAET «paspyiie-
HHE», TO €CTh C IOMOMBIO KaTanu3a IPOUCKXOANT KaK Ob paspyiie-
HUe JVIMHHOTO IyTH, KOTOPEL PE/CTOAI0 IPOATA BenmecTBaM, BCTy-
IUBIINM B PeaKIiuio.

KaranusaTophl IAPOKO HCIIONB3YIOTCA B XMMUIECKOH IIPOMEBIII-
JIEHHOCTH, TaK KaK I03BOJIAIOT IOBLICUTE IIPOM3BOSUTEILHOCTE XH-
MITIECKAX NPOLECCOB, YMEHBIIUTEL CTOMMOCTE X UMUUECKoit ammapa-
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TYPHI, ClIeIaTE TIPOU3BOJCTBO SKOJIOrMYecKn 6oJee TACTEIM U 5KO-
HOMUYECKH BBITOJHBIM.

YenoBek HabMI0fa AelicTBAE KaTaIu3aropoB OposKeHus npu ob-
pasoBaHMY BUHA M YKCyCa U3 BUHOTPAJHOrO COKA MM APOXKIKeH
npy BEIIEYKe xJeba enie B IPeBHIE BDeMeHa.

Buonozuweckue xkamanuzamopst 6e1k060t npupodv
HA3bL6AIOMCA (PepMenmamu.

e

@epMeHTHl YCKOPAIOT JKU3HEHHO Ba)KHBIe XMMHYECKHEe Peak-
OWH B KJETKax OpraHusMoB. [leficTBe HEKOTOPBIX U3 HUX BBI MO-
skeTe HabaIO4ATh Ha ombiTe. OMyCTHTEe MOOYEPESHO B MPOOUPKY f
HeGOoJBIINM KOJINYEeCTBOM IIEPOKCHA BOJOPO/a 10 KYCOUKY CHIPOU
MOpKoBH, KapTodens mwin msaca. Bl samerure 6ypHOE BhIfle/IeHIe
KucaopoAa. 9to «paboraeT» dbepMeHT Kamana3a, KOTOPHIA cofep-
JKUTCS [OYTH BO BCeX PACTUTEIBHBIX U KUBOTHEIX KJIeTKax. OfHa-
KO eCJIX B PACTBOP IIEPOKCHA BOJOPO/A Oy LaTh II0 KYCOYKY Ba-
peHoif MOPKOBH WX MACA, TO BE[eIEHAA KHACI0PO/Ja He IPOUCXO-
IAT: KaTanxasa IPYU BapKe paspynimnack. CleayeT OTMETHTD U ele
oniEy 0c06eHHOCTE GepMEHTOB — OHU JeHCTBYIOT B CTPOrOM HHTEP-
BaJie TeMIIepaTyp 1 B CTporo onpefeieHHoi cpefe. Hampumep, dep-
MEHT CJIOHBI — RMUAAUH, C KOTOPHIM BHl IO3HAKOMHUTECH IPH
nsyuennr Tembl «IlumeBapeHne B POTOBOH IOJIOCTH» Ha YPOKax
aHATOMMM, JeficTByeT Ha KpaXMasl IIAN[K JydIlle IPX TeMIlepaType
35—40 °C B menouHoil cpefie. B :enyake NTHATUH yoKe He v«paﬁo-
TaeT», TaK KaK TaM cpefia KUCIOTHAaA. 3/leCh HAaUNHAeTCA AelCTBUe
yaKe Apyroro pepMeHTa — nencuna, KOTOPHIH pacmiennsaer OenKu
TIANIA.

Teneps BaM LOJKHO OBITH IOHATHO, II0YEMY B HHCTPYKIUAX IO
LPYMEeHEHNIO CTHPATHHLIX IOPOIIKOB, COAEPKAIINX dhepPMeHTH (aX
eme HA3LIBAIOT 9HBMMAMH), PeKOMeHAYeTCs CTPOro IpHUAePHu-
BaTHCA YKA3aHHOI'O MHTEPBaia TeMIepaTyp.

KJIeTKH KUBBIX OPraHM3MOB YETKO COOJIONAIOT 3aJaHHYI0 UM
OpHpPOJiolt « AHCTPYKIAIO» 110 MCIONB30BaHMI0 hepmenTos. Ilog nei-
creueM epMEeHTOB-KaTaln3aTopoB B KJIeTKaX IIPOUCXOAUT PACIal
MOIeKys 6eJKOB, YKUPOB U YIJIEBOJOB, MIOCTYIUBIIAX B OPraHU3M
¢ mumeil, 1 CUHTE3 HOBBIX MOJIEKYJ, KOTOPble TOYHO COOTBE’ECTBY-
10T TOTPeBHOCTAM IaHHOrO OpraHu3Ma. BoT mouemy BeluKuit pyc-
ckmit dusuonor U. I1. ITasnoB HasBan (PepMEHTHL HOCUmMeLAMU
JHCUSHU.

BajkHo TakKe 3HATH, YTO IOMIMO KaTaaKu3aTopoB, KOTOPbIe yBe-
JIMYNBAIOT CKOPOCTH XMMHAYECKUX PeaKiuif, ecTh BemecTsa, KOTo-
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pHle, Ha000poT, X yMenbmawT. OHN HASBIBAIOTCA uH2UGUMOpA-
mu (c rped. «CAeP:KUBATH, OCTAHABIMBATH»). SHAUEHHE IOCHeA-
HMX TaK ’Ke BeJIMKO, KaK 1 nepBbix. Hanpumep, KOPPO3UIO MeTal-
JIOB YaeTCA PeBKO YMEHBIINTh HMEHHO C IOMOIIBI0 HHr16UTOPOB.

1. Karanuzarops u karaaus. 2. Huruéutopsr. 3. ®epmen-
THI (IH3MMBI).

TIpoenaitre noMa Taxoi omsrr. IlonpobyiiTe moaxedsb B Jo-
JKeUKe KyCoueK caxapa. Y Bac HUYero He IOJIYYWTCH: caxap
6ymeT MIABUTHCH, ABIMUTH, 0GYrIUBATLCA, HO HE 3arOpUTCA.
Ecu ke Ha KYCOUeK caxapa IIOMeCTATh HEMHOI'O CUrapeTHOro
meria (He B3AyMaiiTe KYPUTh caMH — IIYCTh 3TO 3a BaC cie-
JIAIOT 3adAfjble KYPUIBIGUKH) ¥ II0JKedb, KYCOUeK caxapa
3aropuTCA POBHBIM CHHEBaTHIM nuaMeHeM. [Tonpobyiite naTh
o0pACHEHNE HA0II0aeMOr0 ABISHUA.

TTouemy mpu oO6paboTie I0Pe30B U APYTUX PaH MEPOKCHIOM
BoZiopoZia Habm0/faeTcA OYpPHOE «BCKUIaHNe» ero?

IIpuBeAnTe NpuMepH AeHCTBUAA APYrUX KaTaJIu3aTopos-dep-
MEHTOB, C KOTOPBIMI Bbl BHAKOMIJINCH Ha YPOKaX aHATOMUU
YesI0BeKa.

HazoBre pasinyakbie 06JaCTH IPUMEHEHNS BeIeCTB-HHIr6u-
TOPOB.

HasoBuTe BCe (HaxKTOPhI, KOTOPHE BIUAIT Ha CKOPOCTh XH-
MHAYEeCKOH PeaKiiuul.

Cyxo#t XJIOp XpaHAT B XKeJE3HbIX GamroHax. BraxHsrl x1op
paspymaer kesne3o. Kaxyio pojp Urpaer BoJia B IOCIEAHEM
mnpouecce?

Lo |[en] L] [oo] o]

39 Oo6paTumsle
U HeoOpaTUMBble peaKIMu

[]

XuMuYyecKue peaknuy YacTO NPOTEKAIOT TaK, YTO HUCXOJHBIE
pearupyiomye BeecTBa IOJHOCTHIO IPEBPAIIAIOTCSA B NPOAYKTHI
peaxknuu. Hanpumep, eciau B CONARYIO KUCIOTY OIIYCTUTE FPARyIy
LHHKA, TO IPA JOCTATOYHOM KOJHMYECTBe KUCIOTH peaKknusa Oyaer
NPOAOCJIXKATHCA [0 IIOJHOTO PaCTBOPEHUA IUHKA COrJiaCHO ypaBHe-
HUIO:

2HCI + Zn = ZnCl, + H,T.
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Ecnn nposecTH 3Ty peaknuio B 00PaTHOM HAIIPaBJIeHUN, TO €CTh
NPONyCKaTh BOLOPO/ Yepe3 PACTBOP XJIOpUAa NMHKA, TO METAJLIH-
YeCKMil UHK He 00pasyercd — 3Ta PeaKnus He MOYKeT IPOTEeKaThb
B 00OpPaTHOM HAIDABJEHUH, OHA HeOOpamuma.

Xumuueckue peakyuu, 6 pesynvmame KOMopoLx
ucxodnvie eujecmea NPAKMULECKU NOAHOCMbIO
npeeépawaromcs 6 KonewHvie npodyrmot,
Ha3bLéAIOMCA Heobpamumvimu.

K HMM OTHOCATCA Kak NeTePOreHHBIE, TAK M rOMOreHHBIEe PeaK-
nuu. HanpumMep, peaknuu ropeEnA NPOCTHIX BeliecTs — (ocdo-
pa, yras, jxenesa U CIOKHEIX — Merana CH,, cepoyriepona CS,.
Kax BbI 3HaeTe, peaK MM TOPEHAS OTHOCATCA K 9K30TEPMHYECKHM
peaknuaM. Yaie Bcero K 9K30TePMHYECKHM OYAYT OTHOCHTHCA Pe-
AKIMM COeJMHEeHN A, HAaIPUMep PeaKI A IalleHus H3BeCTH:

CaO + H,0 = Ca(OH), + Q (Tenyiora BEIIENAETCA).

JIorMYHO HpPeAIoMoKHTh, YTO K 3HAOTEPMHYECKHM pPeaKIuAM
OTHOCATCS 0GPATHbIE PeaKIIMM, TO €CTh PEAKIMH PasIoKeHus, Ha-
OpUMep peaKkus 00'KHUTa H3BECTHAKA:

CaCO; = CaO + CO, — Q (TemnoTa IOTJIOIIAETCA).

Ciaenyer IOMHHMTE, YTO OUEHE HeOOJIBIIOe UMCIIO PeaKuil ABI-
I0TCS HEOOPATHMMBIMH.

Peaknuu roMoreHHsle (HaIpUMep, MeXKy PacTBOPaMH BeI[eCTB)
ABJIAIOTCA HeOGPAaTHMBIMM, €CJIM IPOTEKAIOT ¢ 06pasoBaHUEM He-
PacTBOPMMOTO, Ia3006Pa3HOIO NPOAYKTA MJIM BOABL. OTO IPAaBHIO
Ha3bIBAeTCA npasunom Bepmonne, KOTOPHIi M YCTAHOBIII 3TO BaXK-
Helllllee yCa0BHE HEOOPaTHMOCTH XHMUYecKoil peaknuu. IIponena-
eM onmT. HalpeM B TPu HPOOUPKY IO 2 MJI PACTBODA COJISHOM KUC-
JoTHl. B mepBy1o npoGMpKY IpmiIbeM 1 M OKpalieHHOro (GeHOJ-
(raseMHOM MaJIMHOBOrO PacTBOPA LeJ04YX, OH 00eCBETUTCA B pe-
3yJBTaTE PEeaKIuu:

HCl + NaOH = NaCl + H,0.

Bo BrOpyIio npobGupKy npuiabkeM 1 Mu pacTBopa KapboHara HAT-
pus — MBI 3aMeTHM GypHOE «BCKMIIAHME» PAacTBOPA M3-3a BHEP-
TMYHO BbIIEASIONIErocs yrieKHCJIOoro rasa:

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

5 Xumwus, 8 kn. Fabpuensn 1 2 9




B TpeThio NpoGUpKY OpHJIBEM HECKOJBKO Kaleab HHTPara ce-
pebpa H 3aMeTHM, KaK B Hell 00pasoBasca Oesblil TBOPOXKHCTHII
0CaZioK XJIOpHAa cepebpa:

HCI + AgNO, = AgCl + HNO,.

OnHako HeoOpaTHMBIX peaKnHil He Tak MHOro. BoJbHIMHCTBO
peaknuil o6pamumbot.

. Xumuueckue peaxyuu, KOmopsie npomexaiom
00HO0BPEMEHHO 6 BBYX NPOMUBONOSLONCHBLX
HANPA6LEHUAX — NPAMOM U obpamuom, —
HA3LLEAIOMCA 06PAMUMBLMU.

B npoOupKy HanbeM 3 MJI BOAbI H f06aBHM HECKOJBKO Kaunelb
JIAKMYyCa, & 3aTeM HaYHEM IIPONYCKaTh Yepe3 Hee C IIOMOILbIO raso-
OTBOAHON TPYOKHM BbIAENAOMMICA U3 Apyroil NpoGHpKH YIIeKHC-
JbI# ra3, moJy4aeMblil B3aMMOJeCTBHEM MpaMopa M COJHHOH
KucaoThl. Yepes HEKOTOpOe BpeMs MbI 3aMETHM, KaK (HHOJIeTOBbIN
JIAKMYC H3MEeHHeT CBOIO OKPAaCKy Ha KPAaCHYIO, YTO CBU/ETEIbCTBYET
0 HAJIMYMK KHCJOTEL. DTO HENPOYHAH YroJbHAH KHICJIOTa, 06paso-
BaBIIAfACA B pe3ysbTaTe B3AUMO/EHCTBHSA YIVIEKHUCIOrO ra3a U BOABI:

€O, + H,0 = H,CO,.

OcTaBUM IIOJYYEHHBIH pPACTBOP KHCJIOTHI CTOATH B IITATHBE.
Yepea HEKOTOPOE BpeMd MbI YBHAHMM, YTO pACTBOp CHOBa CTanx (pu-
0JIETOBBLIM, TAK KaK KHCJIOTa PA3JI0KHIACh HA HCXOAHbIE BEIIECTBa:

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

9TO HpOmEecc MOXKHO IIPOBECTH ropaszio ObICTpee, €CIU II0J0-
IrpeTh pPacTBOP YroJbHON KHCIOTHL CiefoBaTeNIbHO, PEAKIHA I10-
JIyUeHHSA YroJbHON KHCIOTHI IPOTEKAET KaK B IPAMOM, TaK U B 00-
paTHOM HAIIDABJIEHMH, TO €CTh SIBJIAETCA o6paTumoil. OGpaTUMOCTh
peakuHMHu 0003HAYAETCA ABYMS IPOTHBOIOIOKHO HANPABIEHHBIMHA
CTpeJIKaMu:

CO, + H,0 == H,C0,.

Cpenu o6paTHMMBIX peaKmuil, JeKam@X B OCHOBE IOJIyYeHHS
Ba)XKHEHINIUX XMMHUYECKHX NPOAYKTOB, B KaueCTBe NpHMepa HAas0-
BeM peaKiHIo CHHTe3a (CoeiHHeHHd) okcnza cepsl (VI) us okcuga
cepsl (IV) 1 xuciopona:

kat

280, + 0, =% 250, + Q.
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DTy peakIMio HMCIOJB3YIOT IIpH IONYYeHWH CEPHOM KHCJIOTEIL.
O6paTHMbIMHM ABJISIOTCS TAKJKe PeaKMi CHHTe3a aMMHaKa:

3H, + N, =% 2NH; + Q
u oxcuja azora (I1):
N, +0, = 2NO - Q.

1. O6paTuMbIe ¥ HEoOOpaTHMbIE PEAKIHH.
2. lIpasuao Beprore.

Banummre ypaBHEHHs PeaKiuii FOPeHKd, 0 KOTOPBIX rOBOPH-
Jloch B TeKcTe naparpada, 3Hasd, 4TO B peayJibTare 9THX peak-
nuii 06pasoBaHbI OKCHABI TeX JJIEMEHTOB, M3 KOTOPBIX IIO-
CTPOEHBI HCXOJHEIE BEIeCTBa.

IlaiiTe XapaKTepPUCTUKY TPex IOCTIeAHHX peaxuui, Ipose-
ZEHHBIX B KOHIe naparpada, 1o miaHy: a) XapakTep H 4HCcI0
PpeareHToB M IIPOAYKToB; 0) arperaTtHoe COCTOAHME; B) HAIIDAB-
JIeHMe; T) HaJMM4¥ue KaTajlusaTopa; 1) BelAesleHHe HIH IOoIvIo-
IeHue TeIJIoTsI.

Kakas HETOYHOCTh JONYIIEHA B IPEAJIOMKEHHOH B TeKCTe Iapa-
rpada 3aIHCH ypaBHEHHS PeaKIuH 06KHUra UBBECTHAKA?

HaCKOIBKO CIPABEAINBO YTBEPXKAEHHE, YTO PeAKHN CoelH-
HeHuA 6yAyT, Kak IIPaBWIO, d9K30TEPMHUIECKHMH pearuuaMu?
OGocHy#iTe CBOIO TOUKY 3PeHHS, I0Jb3yACh NPHBEIEHHBIMI
B TEKCTe yueGHHKA QaKTaMu.

sis3 XuMuuecKkoe paBHOBeCcHe
’ M cIHocoObI ero CMeIleHUua

B 06paTHMBIX IpOMECCaX CKOPOCTh NPAMOM peaKkiuH BHAYATE
MaKCHMAJbHA, a4 3aTeM YMEHbIIIAaeTCA U3-3a TOro, YTO YMEHBIIAIOTCA
KOHIEHTDAIWH HCXOIHHX BeIeCTB, PACXOAYyeMbIX Ha 006pasoBa-
HHe mpofyKToB peaknuu. HaoGopor, ckopocTs ofpaTHOM peaknuy,
MHHMMAJIbHAS BHAuajle, yBeIMYMUBAETCA 110 Mepe YBeJIH4YeHHA KOH-
[eHTpanHH OPORYKToB peakuuu. HakxoHen, HacTynmaer Takoi Mo-
MEHT, KOIfla CKOPOCTH IPAMOM M 0GpaTHOH peakiuMH CTaHOBATCA
pPABHBIMH.
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Cocmosnue xumuuneckozo 06pamumozo npoyecca
Ha3bl6a€MCRA XUMULECKUM PABHOBECUEM, eCAU
RpU IMOM CKOPOCMY NPAMOU PedKyuu pasia
cKopocmu o6pamnoi peaxyuu.

XAMHIECKOe PABHOBECHE ABNACTCA AUHAMAYHEIM (moABMKHEIM),
TaK KAK NPH ero HaCTYNJIEHUM PeaKnud He [NPEKDPAIlaeTCHd, Heu3-
MEHHBIMM OCTAIOTCH JHIIL KOHLIEHTPanHH KOMIIOHEHTOB, TO €CTh
3a eAMHUNY BpeMeHH 06pasyeTcs Takoe se KOJHIECTBO IPOLYKTOB
PeaKmud, KaKoe NpeBpaljaeTcA B MCXOAHLIE BemecTsa. ITpu mocTo-
AHHBIX TeMIEpPaType u JaBJIeHAN PaBHOBecHe 00paTHMOoil peaknun
MOXKeT COXPaHATHLCA HeoNpPeLeaeHHO 0Jroe BpeMs.

Ha npoussozicTBe e uamie BCero samHTepeCOBAaHBI B npeuMy-
INECTBEHHOM IPOTeKaHMHU IPsAMoit peaknuu. Hampumep, B momyge-
HHH aMMMaKa, oKcHaa cepsl (VI), okcuna asora (II). Kak xe Bbi-
BECTH CHCTEMY U3 COCTOAHUA PaBHOBecua? Kak BIMsAeT Ha Hero ua-
MEHeHHe BHEIHUX YCAOBHI, IPU KOTOPBIX MPOTEKAeT TOT MM HHOH
o0paTUMEI XMMHYeCKHl nporecc?

®pannysckuii xumMuxk Ampu Jle Illarense B 1885 r. BBIBEJI,
a HeMenkuil pusuk Pepaunang Bpaye B 1887 r. obocuoBas 06-
Ml 32KOH CMeINeHNA XUMHYECKOTO PABHOBECHA B 3aBHCHMOCTH

OT BHEIIHUX (QaKTOPOB, KOTOPEII U3BECTEH 104 HA3BAHMEM RPUH-
yuna Je Hlamenve.

Ecau usmenums 0dno us ycrosui — memnepamypy,
dasnenue unu Kouyewmpayuio seuecms, —

npU KOMOPuLX dannas cucmema Haxodumecs

6 COCMOAHUL XUMULECKO20 PABHOGECUS, MO
pasHo6eCue cmecmumcs 6 HANPABLEHUU, KOMOPOe
npenamcmeyem momy u3meneHu1o.

OTOT NPHUHENMI MOMKHO OBLIO GBI HABBATH NPHHEIHUIOM «JeJail
Ha060pOT U nOo6bemLCa CBOEros. Paccmorpum, Kax Hy:HO mocry-
muTs, 9TOOBI CMECTHTE PABHOBECHE, €CITH MBMEHATE Kas[0e U3 ye-
JIOBUH DeaKN¥H, Ha IPHMepe PeaKHu CUHTe3a aMMHAKa:

N, + 3H, < 2NH, + Q.

Bravase fagum xapakrepucTury sToro npomecca.
1. Ilpamas peaknus ABIAeTCA Peaknueit COeIMHEHUA, TAK Kak
H3 /IBYX [POCTBIX BEI[ECTB — a30Ta M BOAOPOAa — 06pas3yercs ofHo
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CJIOKHOE BEIleCTBO — aMMHaK. Pasymeerca, oOpaTHad peaknus
110 3TOMY NMPHU3HAKY OTHOCHTCH K PeaKIMAM Pa3IoKeHus.

2, Tak Kak o6e peakguu — M OpsAMasd, B o0paTHad — MPOTEKa-
1OT B IPHUCYTCTBHH KaTaJM3aTopa (MM MOKET CIYKATh MJIH YHH-
BepcaJbHAA, HO JOPoras IIaTHHA, HIH JelleBblH jKele3Hbll KaTa-
JIN3ATOP C 06aBKAMM OKCHIOB KATHA M aTIOMHHHA), TO 00e peax-
OMH ABJAAIOTCA KaTaluTHdecKUMH. CiefyeT OTMETHThb, UTO KaTa-
JIN3aTOp He BJHsfeT HAa CMeNIeHHe DaBHOBECHSA, OH OAHHAKOBO
M3MeHAeT KaK CKOPOCTH MPAMOIi, TaK H CKOPOCTEL 06paTHOM peax-
oHii, TO eCTL TOJLKO YCKOPAET MOMEHT HACTYILIEHHA XMMHUYECKOro
paBHOBeCH .

3. IIpaMas peaknus DPOTeKaeT ¢ 00pa3oBaHHEM TEIUIOTHI, I03TO-
MY OTHOCHTCA K BK30TepMHUYeCKHM peakuusaMm. Jloruuso nosromy
VTBEPKAATD, UTO OOPaTHAA peaKnud HABIHETCA dHAOTEPMHYECKON
M IPOTeKAaeT C MOIVIOIEeHHeM TelIOThI.

Hrak, pacCMOTPUM Tenepb, Kak npuMeHuM npuapun Jle Ia-
Tesbe, IPUHIUI IPOTHBOAEHCTBHA, IJIA CMEIeH!A PAaBHOBECHH Pe-
aKnUHU CUHTe3a aMMHaKa.

1. Hamenernue pa6HOBECHBLX KOHYeHMPAYUil, TO eCTb KOHIIEHT-
pan#a BEIIeCTB NOCJe yCTAHOBJIEHHA paBHOBecHA. UTOGHI cmec-
THTH PABHOBECHEe B CTOPOHY 00pa3oBaHHMA aMMMaKa, HeoOXonuMo
VBEIMYHTH KOHIIEHTPAHIO NCXOAHBIX BEIIECTB, TO €CTh KOHIEeHT-
PAIMIO a30Ta U BOLOPOLA, ¥ YMEHBIIIHTE KOHIIEHTPALKIO IPOAYKTA,
TO eCTh aMMHaKa. PaBHOBECHbIe KOHIIEHTPAnuM NPUHATO 0003HA-
YaTh KBaJPATHEIMH CKOOKaMH, B OTIMYHE OT HEPABHOBECHLIX, KO-
Topele ofosmauaiorT Gyksoil c. CiefoBaTeqbHO, YTOGBI CMECTHTH
paBHOBeCHe Halllell peaKniy BIPABO, HY?KHO YBEJUYHUTE KOHIEHT-
panuio agora i Bogopoaa ([N,] u [H,]) n yMeRbIINTE KOHOEHTPANHIO
ammuaka ([NH;]), To ects BeBecTH ero u3 coepsl peaxmuu. ITo-
HATHO, YTO [JA CMEIeHHs PAaBHOBECHA BJIEBO HYKHO IIOCTYNHTDH
Hao6opoT.

2. Hamenenue daénenud. CHHTE3 aMMHaKa U3 BOJIOPOJA U a30-
Ta COIPOBOKIAeTCS yMeHbIIeHneM 00beMa: 3 UeThIpeX MoJleil ue-
XOJHBIX BeIecTs o6pa3yeTcs ToAbKO Ba MoJa aMMuaKa. O4eBHAHO,
YTO B 3aKPHITOM COCyZe HJIH annapare (OH HA3bIBAeTCA KOJOHHON
CHHTe3a) IPOAYKTHl 3TOI DeaknuM CO37al0T MeHbllee JAaBJIeHMe,
yeM CO3/laBajil MCXO/HbBIE BEIeCTBa. SHAYNT, IPAMad Peaknusa —
CHHTE3 aMMHAaKa — CONPOBOKAAETCA IOHMKEeHHeM TaBJIeHU .

HaobopoT, pa3io:keHHe aMMHaKa Ha BOJOPOA M a30T BefieT K
VBEJIHYeHHIO YHCIa ra3000PasHEIX MOJIEKYJ, a IOTOMY U K YBeJH-
YeHHIO AaBjaeHHA. IIpH CxaTHH DPEaKIMOHHOH CMeCH PaBHOBecHe
cMelaeTcs BIPaso, B CTOPOHY 00pasoBaHHA aMMHAKA, TAK KaK 3TOT
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Iponecc NpHBOJKUT K YMEHBIIEHHIO JAaBJEHMA, TO €CTh IPOTHBO-
felicTByeT BHeIIHeMY Bo3feiicTeuio. Hao6opor, yMeHbUIeHHe AaB-
JIEHHA CMeljaeT PABHOBECHE BJIEBO, B HAIPABIEHHUH pPAa3JIOKEeHHT
aMMHaKa.

Heo6x0n1uMO OTMETHTD, YTO HBMEHEHHE NABICHUS CMEIAeT PAB-
HOBeCcHe JIMIIIb B TOM CJIy4Yae, ecJH B peaKii iyl IPpUHUMAIOT yuacThe
raszoo0pasHble BEIIeCTBA M OHA COIPOBOMKIAETCH M3MEHEHHEM HX
KoamuuecTBa. Eciu ke KonmuecTBo razoo6pasHbIX BEMIECTB B IPO-
mecce peaknuM He M3MEHSAETCA, TO YBeJIHYEeHHe UIH yMEHBIIeHHe
JlaBJleHHdA He BIHAET Ha paBHOBECHe TakKoil o6paTHMOH peaxiuu.
Hampuwmep, B peaknmuu cunTesa okcua azora (II) o6mee Koauuect-
BO HCXOAHHX rasos N, u O, pasro xonuuecrsy npoaykra NO (mo
JIBA MOJIA):

N, + 0, == 2NO.

ITosromy M3MeHeHHe NaBJE€HHA He HApyIIaeT pABHOBECHE 3TOH
peaxIuu.

3. Hamenenue memnepamypsi. ME yie BEISCHHIH, YTO IpO-
mecc 06pasoBaHMA aMMMaKa M3 BOJOpPOZAa M a30Ta SBJIAETCS SK30-
TepMHMYECKHM, & OOpaTHBI — pasioKeHHe aMMHaKa — SH/AOTep-
mugeckuM. IIpu mOBHEINIEHHH TeMuepaTyphl paBHOBecHe 9TOH pe-
AKIMM CMECTHTCA BJEBO, B HAlPABJIEHHUM pEAKOHMH DPA3IOKeHUs
aMMHakKa, KoTopad OPOXOANUT C IIOIVIOLIEHHEeM TeIlJIOTHI H II03TOMY
ocnafafeTcs BHEHNIHMM Bo3feiicTBMeM — IOBBIIIEHHEM TeMIepa-
Typhi. HaoGopoT, oxnaxieHre peakMOHHON CMECH cMemaeT pas-
HOBeCHe BIIpaBO, B HAIIPABJIEHWM pEaKIUH CHUHTE3a aMMHaKa. Jra
peaKnud HAeT C BbIeJ€HHEM TelJOoThl M IPOTHBOAEHCTBYET OX-
JNaxIeHHUIO.

CrenoBarebHO, IIOBBIIIIEHNE TeMIIEPaTyPHI CMemaeT XAMUIeCKoe
paBHOBeCHe B CTOPOHY 3H[OTEDMHYECKON peakniy, a moHmKeHHe
TeMIIEPATYPH] ~— B HAIIpABJIEHHUH 3K30TepMHYECKOH peaKiuu.

Kax MOxxHO yOeUTECH HAa PACCMOTPEHHBIX IPHMepax, IpHuMeHe-
une npuapuna Jle Ilarense k o6paTuMBIM XMMHYECKHM IIpOTEC-
€aM OTKpHIBAET IIYTh K yIPABIEHHUIO XUMHUYECKUMH PeaKIHAMH.

1. Cocrosmue xumuyeckoro pasHosecus. 2. Ipumun Jle Ila-
Teabe M BIMSIHAE NUBMEHEHNS KOHIEHTPALNH, TeMIIePATyPh
H JaBIEHHS Ha CMeIEeHHe PABHOBECHS.

JlafiTe XxapaKTepHuCTUKY peakiun cuHTe3a okcuza cepsi (VI)
n3 okcuga ceprl (IV) 1 Kucopona:
280, + 0, &% 250, + Q.
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PaccmotpuTe, Kak HyKHO H3MEHHTH KOHIEHTDAIMIO Be-
mecTB, JaBIeRNe U TEMIepaTypy, YTofb CMECTHTh PaBHOBE-
CHe BIIPaBo.

Bel yxe y6eAMInch, 4TO MJIA CMELICHHA DEeaKIni CHHTe3a
aMMHaKa BOpaBO HEOOXOMuMO IIOHUBHUTDH TEMIepaTypy. Tlo-
yeMy e Ha IPOU3BOJCTBE BTOT IPOLECC IIPOBOAAT IpH A0CTA-
TOYHO BHICOKOH Temieparype — 500—550 °C?

Kax Hy:KHO H3MEHUTDH KOHIEHTDAIl IO BEIECTB, TeMIeparypy
U [aBieHHe peaKilii CHHTE3a MOJIOBOZOPOAA, YTOGHI CMeC-
THTH PABHOBECHE BIIPABO:

H, + I, == 2HI-Q?
Kax Hy>KHO U3MEHNTH JaBJeHUE U TEMIIEpaTypy peaknnu 006-
JKITa M3BeCTHAKA, YTOOBl CMECTHTH PABHOBECHE BIIPaBO:
CaCO, === Ca0 + CO, - Q?

O6TsICHNATE, TOYEMY PACTBOP YIOJbHOI KHMCIOTEI, OKpaineH-
HEb1ii IAKMyCOM B KpaCHBIH IBET, Y€pe3 HEKOTOPoe BpeMA CTa-
HOBHTCH (PHOJIETOBBIM.

Iouemy H3MEHeHHe faBJeHnus He BInAeT Ha PABHOBECHE Ipo-
necca cuaTesa oxcuia asora (II)? Kax mM3MeHHTCA PABHOBE-
CHe BTOTO NpOLECcea Y MOBHIIIEHUH TeMITepaTyphI?




T'maBsa ceapmaga

PactBopenne. PacTBopsI.
Peaknuu MoHHOro o0MeHa

M OKHCJIUTeJbHO-
BOCCTAaHOBMTEJbHbIC PeaKIiuu

Pactropenne. PacTBopumocTs
BeIecTB B BoJe

PacTBOpEI HrpaloT OueHb BAXHYIO POJIb B IPHPOLe, HAYKE U TeX-
uukKe. Boja, CTONb IMHUPOKO PACIIPOCTPAHEHHAH B IPHPOJeE, BCerga
COJIEPIKUT PAaCTBOPEHHEIe BemecTBa. B npecHoil Boge pex U o3ep uX
MaJIo, B TO BpeMf KaK B MOPCKOII BOAe COOEPKHTCA OKoJo 3,5%
PACTBOPEHHEIX coneld.

B mepBuuHOM OKeaHe (BO BpeMs IOABJEHHUA KHU3HU HA 3eM-
JIe) MaccoBas HONsA CoJieil, IO NPEeAUONOKEeHUAM, OblIa HHU3KAa,
okoJo 1%.

«IMenHO B 3TOM pacTBOpe BIEPBEIE DA3BMJINCH JKHBEIE Opra-
HHU3MBI, 1 H3 3TOro pacTsopa OHH IONYyIHNJIH HOHEBEI B MOJIEKYJHI,
HEOOXOJUMBIe O UX POCTa M KH3HH... C TeUeHHeM BpEeMeHH K H-
BBle OPraHM3MBI Pa3BHBAINCH M M3MEHSANNCH, YTO IIO3BOJIMIO0 MM
IOKHHYTH BOAHYIO CPeAy M epeifTH Ha CYIIy ¥ 3aTeM IOAHATHCS B
BO3aYX. OHH pHOGPENH 3TY CIIOCOGHOCTE, COXPAHUB B CBOKX Opra-
HHM3MaX BOAHBIII PACTBOP B BHIE KHAKOCTEH, COAEP/KAIINX HeoO-
XOAUMBIil 3amac HMOHOB M MOJIEKYJ» — BOT TaK OUEHHBAeT POJIb
PacTBOPOB B BOBHMKHOBEHHH U Pa3BUTHH KHU3HH HA 3eMJie U3BeCT-
HBIH aMepUKaHCKUH XUMHK, naypeaT Hobenesckoil npemun Jlaii-
uyc ITonuur. BHyTpH Hac, B KaXX 0 Hallleil KJeTOYKe — BOCIIOMH-
HaHMe O NMEePBHYHOM OKeaHe, B KOTOPOM B3apOAHMIach »KHU3Hb, —
BOAHOM PaCTBOpPe, 00eCIeUHBAIOIIEM CAMY XK U3Hb.

B xaxoM KHBOM opraHusMe GECKOHEUHO TeUeT [0 COCYyAaM —
apTepuAM, BeHAM M KAWJIIAPAM — BOJIIIEOHEBIM PacTBOpP, COCTaB-
JNAIOMIAYE OCHOBY KPOBH, MACCOBAs [OJsA COJell B Hem Takas e,
KaK B IepBUYHOM oKeaHe, — 0,9%. Cnoxuble GH3HUKO-XHMHUUe-
CKHe IPOIECCHl, IPOMCXOAAIME B OPraHu3MaX YeJJ0BeKa U ¥ UBOT-
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HBIX, TaK)e IPOTeKaioT B PacTBOpaX. ¥YcBOeHHe IHUIIM CBABAHO C
NepeBofioM MUTATeJbHEIX BemecTs B pacTsop. IIpuponusie BoguEre
PACTBODPHI YUACTBYIOT B IIPOIECCAX I0YB0OGPA3OBAHMA U CHADMAIOT
pacTeHMA MHUTaTeJbHBIMY BeeCTBaMU. MHOTHe TeXHOJOrHYecKHe
IPONecCEl B XUMHUYECKOH U APYrHX OTPACaAX NPOMBIIIIEHHOCTH,
HaIpPHUMep IIOIyUeHHA CORbl, YAOOPeHuii, KHCIOT, MeTajllos, Gyma-
I, TpPoTeKaloT B pacTeopax. ayuenue CBONCTB pacTBOPOB 3aHH-
MaeT OUeHb Ba’KHOEe MeCTO B coBpeMeHHO Hayke. Tak 4ro e Ta-
KOe pacTBop?

Oramune pacTBOpa OT APYTHX cMeceit B TOM, YTO YaCTHIUBI CO-
CTABHEIX YacTeil PaCIpefeIAI0TCA B HEM DaBHOMEPHO, H B JI000M
MHKPOOOBEEMe TaKoil CMecH COCTaB ONMHAKOB,

IlosToMy IO pacmeopamy MOHHUMAJIK ONHOPOLHEIE CMECH, CO-
cTosAmHMe U3 [BYX MU 60JTee ONHOPOAHBIX YacTell. To IpejcTaBe-
HHe UCXORHIO U3 (Yu3UyLecKoil meopul pacmaeopos.

CTOpPOHHUKY (HUIMIECKOI TeOPUH PACTBOPOB, KOTOPYIO PasBUBA-
nu Barr-Todd, Appennyc # OCTBaIbL, CYUTAIH, YTO IPONECC pac-
TBODEHHSA HBIAETCA peayibraToM auddysun, TO €CTh IPOHHKHO-
BEHM#, PACTBOPEHHOT'O BEI[ECTBA B IPOMEKYTKH MEXIY MOJEKY-
JIaM# BOJBI.

B IpOTHBONONOKHOCTb IPEACTABICHUAM (PUINIECKON TEOpHH
pacTBopos, [I. . Menjeiees H CTOPOHHUKH XUMHYECKOH TeOpHH
pacTBODOB JOKABHIBAIH, UTO PACTBOPEHHE HABJAETCA Pe3yabTaToM
XUMULECK020 63aumoleilcmaeus PaCTBOPEHHOTO BEIIeCTBa C MoJe-
KynaM# Bogsl. IlosToMy npasuibHee (TOUHee) ONpPeAeNATH pac-
meop xax 0dHOPOIHYIO cucmemy, COCIMOAWYIO U3 WaACmMuy pac-
ME0pennoz0 6ewecmea, pacmeopumensn u npodyxmoe ux 63au-
modeiicmeusn.

B pesyanTaTe XMMHYECKOIO B3aHMOJAeNCTBHA PacTBOPEHHOrO
BemecTsa C BOLOI 06pasyloTCs COEAMHEHHA — zudpamut. O XUMH-
YecKOM B3aMMOJAEHCTBHH TOBOPAT TaKHe NPU3HAKM XHMHYECKHX
peaKIHil, KaK mennoeble A6JeHus Ipu pacTsopenun. Hanpumep,
BCIIOMHHTE, UTO PAaCTBOPEHHE CepHOH KMCJIOTHL B BOJie IIPOTEKaeT
¢ BBIfeJeHHeM TAaKOrO GOJIBIIOro KOJTHYECTBa TEIIOTHI, YTO pac-
TEOp MOKET 3aKHIIETb, a IIOTOMY JBIOT KHCJIOTY B BOAY (a He
naoGopor). PacTBOpeHHe Apyrux BemecTB, HalpHMep XJopHuaa
HaTpHA, HUTPATA aMMOHHSA, COMPOBOKJAETCA IOIMIOMEHHeM Tem-
JIOTHI.

M. B. JIOMOHOCOB YCTAHOBMJI, UTO PACTBOPHI 3aMep3aloT nmpH 6o-
Jiee HA3KOI TeMmepaType, YeM pacTBopuTenb. B 17 64 r. oH IHCAJ:
«MopO3HI COJIEHOTrO PACcCONy He MOTYT B JeJl IPeBPaTHuTE yA00Ho,
KaK 0J0JIeBAIOT IPECHOr0» .
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T'udpambe — amo nenpounvie coedunenus, cyuecmeyrouue
6 pacmeéope. KOCBeHHEBIM [10Ka3aTeJbCTBOM I'HIPATALMH IBIAETCA
CymiecTBOBaHHe TBePJALIX Kpucmaniozudpamos — cojieil, B cocTaB
KOTOPBIX BXOAUT Bofa. Ee B 3TOM cily4yae HAZBIBAIOT KPHCTANLIN3A-
nHoHHOH. Hanpumep, K KPHCTANIOIMAPATAM OTHOCHTCA XODOIIO
H3BeCTHAA COJb roay6oro nsera — Menrkr# Kynopoc CuSO, - 5H,0.
Bespogasmiii cynabbar meau (II) - Kpucraannl 0eoro mBeTa.
HsmeHeRHe nBeTa cyabdara MeAHu Ha roiy0oil NpH PacTBOPEHHH
€ro B BOJie ¥ CYILeCTBOBAHHE I'OTyOBIX KPHCTANJIOB MEAHOI'0 KyIo-
poca ABJNAETCA eme ONHMM JOKA3aTeJbCTBOM I'HAPATHOH TeOpHH
O. 1. MerngeneeBa.

B HacTosmIee BpeMA IPHHATA TeOPH, KOTopasa o0befHHEAET 06e
TOYKH 3peHud, — PU3UKO-XMMHUYeCKas TeOpHA PacTBopos. Ee npen-
ckasbiBal emle B 1906 r. 1. 1. Mexnzesiees B cBOeM 3aMeYaTeTbHOM
yuebnuke «OCHOBEI XUMHH»: «][Be yKasaHHBIe CTOPOHEI PACTBOPE-
HUA U THIIOTE3H, 110 CHX II0P NPHJIOKeHHbIe K PaCCMOTPEHHUIO Pac-
TBOPOB, XOTA MMEIOT OTYACTH Pa3JIMYHEIe HCXOAHBIe TOUKH, HO Ges
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BCAKOT'O COMHEHHS, II0 BCEll BePOATHOCTH, IPUBEAYT K o0mIeil Te-
OpHH PaCTBOPOB, IIOTOMY YTO OJHH O0L[Me 3aKOHBI YIIPaBJIAIOT KaK
DU3MYECKHMHU, TAK U XUMHUYECKUMU ABJIeHUAMM» .

PacTBOPMMOCTS BemecTB B BOZE 3aBUCHT OT TemuepaTypsl. Kax
NPaBUJIO, PACTBOPUMOCTD TBEPABIX BEL[ECTB B BOZE YBeJIMUHUBALTCS
C NOBBIIIEHHEM TeMIepaTypsl (puc. 39), a pacCTBOPHMOCTD HOHOB —
VMEHBIIAETCS, [I03TOMY BOJAY MOXHO IIOYTH IIOJHOCTHIO OCBOGO-
IUTL OT PACTBOPEHHEIX B Hell rasoB KHndueHHeM. ECJIH pacTBO-
pAaTh B Boge xaopuj kanus KCl, npuMeRAOmuica KaKk yaodpenue,
T0 OpM KoMHarTHOi Temueparype (20 °C) MoxxeT pacTBOPHTHCH
TONBKO 84,41 conu B 100 I BOgBI; CKOIBKO OBl He IepeMelIMBAIH
pacTBOp ¢ OCTATKOM HepacTBOPHBIIeiica coiH, 00JbIIe COMHU HE
PaCTBODHUTCA — DPACTBOP OYJET HACHImEH 3TOH COJNbI0 IPH JIaHHOH
TeMIepaType.

Hacviuyennoim Ha3viéaemca maxoil pacmeop,
6 Kxomopom npu OanHOU Mmemnepamype 6eu,ecmeo
6onve He pacmeopaemcs.

Ecau ke npH 3Toid TemnepaType B 100 r BOABI pacTBOPHTE XJIO-
pua Kajusa MeHbile, ueM 34,4 r, To pacTBop Oy/ZeT HeHaCHIIEH-
HBIM.

Henacviuennoim Ha3siéaemca maxoi pacmeop,

6 Komopom npu danHol memnepamype Haxodumcs
MeHbULE DACIMEOPAEMOZ0 BEU,ECNEA, LeM 8 €20
HACHLUWEHHOM pacmeope.

IIpn oxma/eHHH HACHIIEHHOIO PACTBOPA BO3HHKaeT H30BITOK
PACTBOPEHHOI'O Bem[eCTBa, eCJid OHO He BHIIAJeT B 0Cal0K, TO 06pa-
3yeTcs IepecHINeHHbII PacTBOP.

6 xomopom npu dannoil memnepamype naxodumcs |
6 PACMGOPEHHOM COCMOAHUU GONLbULE 6eujecmEda,
weMm 6 €20 HACHLUEeHHOM PACMEope Npu mex e
yenosuax.

é Iepecviuyennvim Ha3bi6aeMcA Maxoil pacmeop,

139




Hexoroprie BemiecTBa CPaBHHTENIBHO JIEFKO /A0T Hepechl-
UIeHHBIE PaCTBOPHI. K HUM OTHOCATCH, HANIPUMEP, KPUCTALIOTHA-
parsl — raaybeposa coap Na,SO, - 10H,0 u mexmwit Kymopoc
CuSO0, - 5H,0.

IlepechimenHEIe PACTBOPHI MOTOBAT TaK. IIpuroraBiamMBaoT Ha-
CHLIEHHBIH PACTBOP COJMH NIPH BEICOKOH TEMIepaType, HAPHMED
npu TeMmepaType KHmeHHs. VISGBITOK COMH OTGHMILTPOBHIBAIOT,
HaKPBIBAIOT KOJOY C ropAYMM (QUILTPATOM BATOH M OCTOPOKHO,
uaberas COTPACEHUH, MeICHHO OXJIAXK/IAI0T IPH KOMHATHOM TeM-
meparype. IIpUroToBIeHHEIH TaKKM 06pa3oM pacTsop, pegoxpa-
HAEMBIH OT TONYKOB M NMONAJAHUA NbLIM, MOXKET XPAHHTBCH /0-

: BOJBHO foaro. Ho cTour Tonsko B Takos ne-
PECBHIIEHHEIH PACTBOP BHECTH CTEKJIAHHYIO
NaJI0YKy, Ha KOHYHKE KOTOPOii HMeeTCs He-
CKOJIBKO KPYNIHMHOK 9TO# COJIH, KaK HeMe-
JIEHHO HAYHETCA ee KPHCTALIM3ANHUA Hu3
pactBopa (puc. 40).

I'mayGepoBa coib IINPOKO HCIONBAYeTCH
B KAYeCTBe CHIPhA HA XUMHYECKHX 3aBOJAX.
HobriBator ee suMoii B sanuse Kapa-Boraa-
T'on, KOTOPBIA CPaBHMTENLHO HMB30IMPOBAH
or Kacnuiickoro mMops. JleroM m3-3a BBICO-
KOH CKODOCTHM MCHAPEHHA BOABI 3aJIHB 3a-
NOJHAETCA CHJIBHO KOHIEHTPHPOBAHHBIM
pacTBOpPOM costu. 3UMOI, B CBA3H C IOHHMKe-
Puc. 40. Mznosennas ~ HHEM TeMIEPAaTyphl, pACTBOPMMOCTL ee

KDUCMARAUIAYUA YMEHBIIAeTCA M COJb KPHCTAIM3YeTCH,
U3 nepecvlujennozo YTO U JIEKHUT B OCHOBe ee 00ByH. JleToMm
Ppacmsopa

KPHCTAJUIBI COMH PACTBOPAIOTCA M [OGBIYA
ee IPeKpamaerca.

IIpu paGore ¢ PasTUYHEIME BEECTBAMM BAa)KHO 3HATD HX DPAC-
TBOPMMOCTE B Bojie. BeriecTBo cunTaeTcs Xopowo pacmeopumoim,
eC/IH NpH KoMHaTHOH Temmeparype B 100 r Bogsl pacTBOpsercsa
Goasmre 1 r sToro semecrsa. Ecam mpu rakux YCIOBHAX pacTBoOps-
ercs MeHbine 1 r Bemecrsa B 100 r BoALI, TO TAKOe BEeIIeCTBO CYH-
TAeTCHA MAIOPACMEopumbim. K BemecTBaM IPAKTUUECKH HepaAcmeo-
PUMbLM OTHOCHTCS TAKHE, PACTBOPHMOCTH KOTOPEIX MeHbIe 0,01 ¢
B 100 r Bozs! (Tab. 9).

CoBepIieHHO HepacTBOPHMEIX Bew|eCTB B IPHpPOLE HE CYIIECT-
ByeT. Hanpumep, naxe aToMbl cepeGpa 1 3010Ta Uy TH-4yTh NEPEXO-
BaT B pacTBop. Kak naBecTHO, PACTBOPHI 30710Ta HIH cepebpa B Bo-
nie yOHBAIOT MHKDPOGOB.
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PacTBOPHMOCTH HEKOTOPEIX COJIEH

B Boxe upu 20 °C Tabnuma 9

Pacreopumocts
(r/100 r Bomw)

Haspauue coam dopmyaa

Xopomo pacTBOpHUMEIe

Cyasdar megn (IT) CuS0, 222

Hutpat Kanus KNO, 31,6

HNopup Hatpusa Nal 179,10
MasopacTBOpHMEBIe

Cyasdar cepeGpa Ag,S0, 0,79

Cyashar kanbnus CaSO, 0,20

Hopup ceurna (II) Pbl, 0,07

IIpaxTHyeckn HepacTBOPUMEIE

Cynsdar 6apus BaSO, 0,0023
Bpomuz cepeGpa AgBr 0,0037
Xnopup cepebpa AgCl 0,00009
Hopwup cepebpa Agl 0,000003

1. PactBopsl. 2. PuU3HYECKAd M XHMHYECKAs TEOPHHM pac-
TBopoB. 3. TennoBsie ABJIEHHA Npu pacrBopennu. 4. 'mapa-
THl M KDPHCTAIIOTMAPATH; KPHCTAIIM3ANMOHHAH BOjA.
5. HachliieHHBIE, HEHACBHIIEHHBIE M NEPEchIlleHHBIE pac-
TBOphl. 6. X0Opomo pacTBOpHMBIE, MAaJOPACTBOPMMbBIE M
NPaKTHIECKH HePACTBOPMMBIE BElECTBA.,

&

Tlouemy B ropAdeM uae KycO4eK caxapa pacrBopsercd GBICT-
pee, 94eM B XOJIOJHOM?

IIpuBeAurTe MIPUMEPHI XOPOIIO PACTBOPUMEIX, MAJIOPACTBOPH-
MBIX 1 IPAKTHYECKW HepacTBOPHMEIX B BOJE BEILECTB pas-
JINYHBIX KJIACCOB, MONIB3YACH TaOIHIIeil pACTBOPHMOCTH.

IloueMy aKBAPUYMEI HEJIb3s 3AHOIHATE GLICTPO OXJTAXKAEHHONR
TPOKUITAYEHHOH Bojo#l (0HA AOKHA TOCTOATH HECKOJBKO
AHeir)?

& =]
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ITouemy paHKH, IPOMBITHIE BOZOH, B KOTOPYIO GBIIM ITOMeLIe-
HEI cepeGpaHbIe NB3EINsI, 3aXKUBAIOT ObicTpee?

IToneaysace pucyHKoM 39, onpefesnTe MacCOBYIO OO XJIO-

pufa Kaaus, COmepKalerocd B HAChI[EHHOM PaCcTBOpe mpH
20 °C.

Mo:xeT /11 pa3GaBIeHHEIN PacTEOP GBITH OSHOBPEMEHHO 1 Ha-
CHIL€HHBIM ?

K 500 r macrnmnenHoro upu 20 °C pacTsopa cyIbgara MaTHAS
(cM. puc. 89) npUAMAM JOCTATOYHBIN LIS IPOBENEHHUS PeaK-
nuu o6'beM pacTBOpa XJaopuza 6apusa. Haitgure Maccy BhInas-
LIIero ocafKa.

[~l[e] [«][]

JlIeKTpoOINTHYeCKA T
35 JHCCOIHAIHA

(]

Kak BbI sHaeTe U3 YPOKOB QHU3HKH, PACTBOPHI OJHUX BEILECTB
CIOCOBHEI IPOBOSUTH ITEKTPUUECKUN TOK, a ApYIux HeT. UToGsI
ONIBITHBIM IIyTeM IPOBEPUTH DTy CIOCOGHOCTH Y PACTBOPOB PABIHMY-
HBIX BEIeCTB, BOCIONb3YeMCA CIeyoInM IpubopoM (puc. 41).

Ox cocTonT ns cTaKaHa, B KOTOPHIi HANMBAIOT PACTBOP MCCIELYE-
Moro semiecTa. Ha crakaH CTaBAT NIACTHHKY U3 360HHTA C BMOH-
THPOBAHHBIMH B Hee IBYMS yroJAbHBIMH 3J€KTPOAAMH, K KIeMMaM
KOTOPBIX IIpUCOefMHeHRI IpoBoga. OfUH U3 HUX COeIMHEH C JaM-
mouKo#. BrIxogHO# KOHTAKT OT JAaMIOUKN X IPOBOA OT APYToM
KJIE€MMBI UAYT K HCTOYHHKY TOKa. ECIX pacTBOp, HAJHTHIH B CTa-
KaH, IPOBOJUT JEKTPHUIECKHIT TOK, TO IaMIIOUKA 3ar0PAeTCs, U yeM

i

P

|
T ) &
N2

Puc. 41. ITpubop dan onpedenenus anexmponpogodnocmu
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JIyulie 8Ta CHOCOGHOCTH, TeM fpue ropuT aamuouka. Ilposozsar
2JEKTPUUECKUI TOK PACTBODBI COJIEH, IIeTouel, KACIOT.

Bewecmea, pacmeopsl KOMOPbHLX NPOE0IAM
Inexmpuueckutl mox, Ha3vl8aOMCA
Inexmponumamu.

PacTBOpHI caxapa, CIIAPTA, TJIIOKO3bI X HEKOTOPBIX APYI'HX Be-
1I{€CTB He IPOBOAAT DIEeKTPUUECKUH TOK.

Bewecmea, pacmeopbt KOMOPbLX He NPposodam
anexmpuieckull mox, Ha3viearOmMca
HeINLeKMmPONUMamu.

Ilouemy ke PaCTBODHI HMEKTPOIUTOB IIPOBOAAT DAEKTPHUUECK M
TOK?

IIsexckuityuensiit CBaHTe AppeHnyC, H3y4as 3JI€KTPOIPOBOA-
HOCTb PaCTBOPOEB PasIMUHEIX Bel{€CTB, IIPUIIe B 1877 r. K BBIBOAY,
YTO MPUYMHON DIEKTPOIPOBOLHOCTH ABJISAETCS HANUYME B PAaCTBO-
pe HOHOB, KOTOpble O6pasylTCSA IPH PAaCTBOPEHHH BIEKTPONKTA
B BOJE.

Ipoyecc pacnada snexmporuma Ha UOHBL
HA3bL8AEMCA ILEKMPOLUMULECKOE
duccoyuayuei.

C. Appesnyc, KOTODHI{l HpHAeDXUBAJICA (QHU3UUeCKON Teopum
pacTBOPOB, He YUMTHIBAJ B3aMMOJEHCTBHA dIeKTpoIHTA C BOJOMH
¥ CUMTAJ], YTO B PACTBOPAX HaXOIATCA CBOGORHBIE HOHBHI. B oran-
ume or Hero pycckue xumuru U. A. KaGrykos u B. A. Kucrakos-
CKMH IPUMEHHIH K O6BACHEHHIO SJIEKTPOIUTHYECKOH AuCCOnu-
anun xummueckywo Teopuio I, M. MenZeneesa m RZoKasald, YTO
IIpK PACTBOPEHHUH 3JIEKTPOJINTa IPOUCXOAUT XUMHIECKOe BIANMO-
geficTBME DACTBOPEHHOTO BellleCTBa C BOAOH, KOTOPOe NMPHBOAUT
K 00pa30BAHMIO THAPATOB, & 3aTeM OHH JUCCOLUUPYIOTCA HA HOHEL.
OHu cumTaNH, YTO B PACTBOPaxX HaxonATCA He CBOGOAHBIE, HE
«ToJIble» MOHBI, & MMADATHPOBAHHEIE, TO €CTh «OJeThie B IIyOKY»
U3 MOJIEKYJ BOJBI.
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Moneryasl BOABI MPEACTABAAIOT co60i dunoau (aBa monwca),
TaK KaK aTOMBI BOJZOPOJa PaclooXKeHsl nog yraom 104,5°, 6xaro-
LapsA YeMy MOJeKyJa HMeeT yriaoByio hopmy. Monexkyna Bogsr cxe-
MATHYECKH NPEACTABIEHA HUIKE.

0
104,5°

H H

Kax npasuio, jerde BCero JUCCOIUUPYIOT BEIIECTBA C MOHHOMN
CBA3BIO M, COOTBETCTBEHHO, ¢ MOHHOW KPHCTALIMYECKOH penier-
KOIlf, TaK K&K OHH YK€ COCTOAT U3 MOTOBBIX HOHOB. IIpu X pacTso-
PeHMH TUIIONH BOXBI OPHEHTHPYIOTCA IPOTHBONOIOKHO 3aPAIKEH-
HBIMH KOHITAMM BOKPYT IOJOKUATEIbHBIX W OTPUIATEIbHBIX HOHOB
9JIEKTPOINTA. Medxkay MoHAMH 3JIeKTPOINTA U JUIIOIIMH BOLLI BO3-
HHUKAIOT CHJIbI B3ANMHOI0 NPUTAXKEHUA. B peayabrare cBA3H MEXK-
Iy MOHAMH ocjabeBaeT, U MPOUCXOIUT IepeX ol NOHOB U3 KpHcTai-
1a B pacTBop (puc. 42). O4eBUAHO, UTO IOCIENOBATEIBLHOCTE IIPO-
IIeCCOB, IPOMCXOAALIAX NPH AWCCOIMANUHU BEIIECTB ¢ MOHHOMN
cBA3BIO (cosell U 1esodeit), 6ymer Takoi:

a) opuermayus morexys — dunoaell 600bL OKOJLO UOHOE KDUC-
manna —

6) cudpamayus (e3aumodeiicmeue) moneryn 600vl ¢ UOHAMU
N06EPXHOCMHOZO CAOS KPUCTNALAA —>

B) Juccoyuayusa (pacnad) kpucmaira 3neKmporuma Ha zud-
pamupoeartbie UOHbL.

VYIpPOIIeHHO NPOMCXOAAIINE MPOIECCHl MOMKHO OTPA3UTH ¢ IIO-
MOIIbIO CAEAYIOLIEer0 YPABHEHUA:

NaCl=Na'*+Cl".

AHaNOIMYHO JUCCOLMUPYIOTCS U SIEKTPOJUTHI, B MOJIEKYJIaX KO-
TOPHIX KOBAJIEHTHAS NOJAPHAS CBA3b (HAIPUMED, MOJIEKYIbl XJIO0-
posozopoza HCl, puc. 43), ToTEKO B 5TOM cayuae IOJ BIUAHUEM
AuIosei BOABI MPOUCXOMUT IIPEBpaleHNe KOBAJEHTHOMN MO PHOH
CBABKM B MOHHYIO M IIOCJEeJOBATENIBHOCTH NPOLECCOB, IPOUCXOZs-
IUX TIPA BTOM, 6yAeT Takasd:

a) opueHmayus MOAEKYL 600b. 60KDYz NOLIOCO8 MOJEKYJLbL
anexkmpoauma —>

6) eudpamayus (eé3aumodeiicmeue) moaexkys 600v. ¢ MOsEKY-
AAMU INEKMPORUMA ~>
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Puc. 42. Cxema saexmpoaumuieckoil duccoyuayuu xaopuda HamMpus Ha
zufpamuposannbie UOHbL

Puc. 43. Cxema 31eKmponrumuyeckoil duccoyuayuu nOAAPHOL MONEKYNbl
x20po60dopoda Ha 2udpamuposantbie UOHbL
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B) UOHU3AYUA MOJNEKYL 3aexmporuma (npespaujeHue Ko6a-
JEeHMHOIL NOAAPHOU C6A3U 6 UOHHYID) —>

r) duccoyuayua (pacnad) monexy.n siexmpoiuma Ha 2udpa-
MuposarHbie UOHDL.

VIpoiieHHO ypasHeHHe JUCCOLUALMH COMAHON KHUCIOTH MOXK-
HO OTPasUTh ¢ MOMOILBIO CAEAYIOLIEro YPaBHeHNA:

HCl=H"+CI".

Crenyer yIHTBIBATH, YTO B PACTBOPAX SIEKTPOIUTOB XAOTUYECKH
IBHOKYIIHECA THAPATAPOBAHHBIE MOHE MOIYT CTOIKHYThCS M BHOBL
06'beJUHUTBCA MEM¥KAY c060ii. ITOT 06paTHEIH IpoIlece HA3bIBAETCA
accoyuayuet. Taxkxe Heo6XOAMMO YIUTHIBATD, YTO CBOMCTBA I'UJ-
PaTHPOBAHHBIX MOHOB OTJIMYAIOTCA OT CBOMCTB HETMAPATHPOBaH-
HBIX MOHOB. Hampumep, HeruapaTHPOBAHHBIHR MoH Memu Cult —
GesbIii B Ge3BOAHBIX KpUCTalLIax cyabdara memn (II) CuSO, u nme-
er roxy6oii BeT, KOrga r’MAPATHPOBAH, TO eCTh CBA38H C MOJEKY-
namu sogsr Cu?* - nH,0. TuppaTuposaHHble HOHEI HMEIOT KaK II0-
CTOSIHHOE, TAK M IIepeMeHHOe YUCJIO MOJIEKYJI BOMBI.

B pacrTsopax 3JeKTPOJHTOB HapAQy ¢ MOHAMH IPHCYTCTBYIOT
H MoJekyabl. IlosTOMY pPacTBOPHI 3IEKTPOIUTOB XaPaKTEPUIYIOTCS
cmenenvio duccoyuayuu, Koropas o603HAUAETCSI TPEYECKOl GYK-
BO#t O («anbshar).

Cmenenv duccoyuayuu — 3mo omrowenue
wucna wacmuy, pacnaswuxca va uornst (N,),

K 06ujemy wucny pacmeopennvix wacmuy (N,):

o«=1a.
ND

CreneHp AUCCOLMAIMK DIEKTPOIUTA ONPENeIsSeTcs ONBITHBIM
IyTeM U BHIPAYKAETCA B JOJAAX MJIM B Iponenrax. Ecam oo = 0, To
OUCCODMAINA OTCYTCTBYET, & ecau o. = 1, unau 100% , To axeKTpo-
JIUT MOJHOCTBIO pacmafaercad Ha HOHBI. PasinyHbie BJIEKTPOJIATHI
MMEIOT PasJUYHYIO CTelleHb OUCCOLMALNN, TO eCTh CTeNeHb ANCCO-
LUAUE 3aBUCHT OT MPHPOABI diexTpoanTa. OHA TaKKe 3aBUCHT
¥ OT KOHIEeHTpanuu: ¢ paséapieHneM PaCTBOpa CTENEeHBb JUCCOIH-
anuy YBeJIUYUBAETCH.

ITo creneHM BIEKTPOIUTHYECKONR AWCCOLHUAIIMHN BIEKTPOJIUTEL
paspesdarT Ha CHIbHBIE U cnaéme.

146

Cunvible 31eKmpPonUmb. — TAKHE dIEKTPOIUTH, KOTOPBIe IPH
PACTBOPEHHM B BOAE MPAKTUYECKH IIOTHOCTBIO AUCCOIUHMPYIOT HA
HoHBI. ¥ TAKHX JJIEKTPOIMTOB 3HAUEHHE CTeNeHH TUCCOLMAIUHN
CTPeMUTCS K eAMHULIE.

K CHIBHBIM 3J€KTPOJNTaM OTHOCATCH:

1) Bce pacTBOPHMBIE CONH;

2) cunbHBIe KucaoTh, Hanpumep: H,80,, HCl, HNOg;

3) sce menoun, Hanpumep: NaOH, KOH.

Cnabvie anexmporums. — BTO TAKUe dIEKTPOIUTHI, KOTOphIe
[IpH PACTBODEHHH B BOJE IOYTH He TMCCOIMUPYIOT HA HOHBL ¥ Ta-
KHX BJEKTPOJUTOR 3HAUECHHE CTENeHH AUCCOLMALNNN CTPEMHUTCA K
HYJIIO.

K cnabBIM 9JeKTPOINTAM OTHOCATCA:

1) cra6ore kucaorsr — HyS, HyCO,, HNO,;

2) sopaEni pacrsop ammuaka NH; - HyO;

3) Boza.

Auccomuamus M acconmanmua. 3. MexamusM AMCCONMALMH

" BemecTB € PAsIMYHBIM THHOM CcBA3H. 4. CTemeHb IEKTPo-
JHTHUECKOH Auccomuanuu. 5. CHasHbie M caabbie 3MEKTPo-
JIMTBI.

. O6bACHATEe, HOUEMY DPacTBOp I'MAPOKCHAa KaJIHA IPOBOTUT

@\ 1. DIEKTPONATHL H HEIJICKTPONUTHL. 2. IEKTPOIHTHIECKHE

BJEKTPHUECKHI TOK, a pacTBop IoKossl (CgH;,0¢) — HeT.

SAsnaerca au conb CaCO; 316KTPOTUTOM? Ilouemy?

ITouemy npH pasGaBJeHMU PacTBOPAa BJIEKTPONUTA CTElIeHDb ero
I auccommanuu yseauunBaeTca?
JloKaXXuTe, ITO A€JNEHAE XMMHIECKAX CBS3el Ha KOBAJIEHT-
HY¥0 HOJSPHYI0 H HOHHYIO YCIOBHO.

1
I Kak oTsmuaeTcs IO CBOEH IPHUPOJE 3JIEKTPOIPOBOJHOCTE Me-
TaJIOB U 3JI€KTPOJIUTOB?

Kax 06bACHHATH 3JIEKTPUUECKYIO IIPOBOAMMOCTE BOAHBIX pac-
TBOPOB JTEKTPOJUTOBR?
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OcCHOBHEIE HOJIOKEHHSA TEOPHHU
3JEKTPOJNTHICCKOI THUCCOIMALH

[§]36

O60611M cBeleHN s 06 3eKTPOJUTHYECKOM NUCCO AN B BULE
OCHOBHBIX NOJIOXKEHWUH HbIHe OOLienpH3HaHHON Teopum. Ona 3a-
KJIIOYaeTCA B CIeAYIOMIeM.

1. IIpu pacmeoperuu 6 60de anexmporumbvt
duccoyuupyrom (pacnadaromca)
Ha NORONUMENbHBLE U OMPUYAMENbHBLE UORbL.

CBoiiCcTBa MOHOB COBepIIeHHO He IIOXOMKH Ha CBOMCTBA aTOMOB,
KOTopbie ux ofpasosanu. Honwt — amo odna u3 popm cywecmeo-
6aHUA XUuMu1eckozo anemenma. Hanpumep, aToMBI MeTaslla HaT-
pus Nal sHepruuto s3auMofefiCTBYIOT ¢ BOZOik, 06pasys IpH 3TOM
mesous (NaOH) u sogopon H,, B To BpeMs kax moHbI Harpus Na®
TaKMX IPOAYKTOB He obpasyior. Xiop Cl, uMeer »xkesro-seeHblit
IBeT W DPe3Kuii 3allax, ALOBHUT, a MOHH xJopa Cl- — 6ecrmBeTHsI,
HeAMOBHUTHI, JHUIIEeHbI 3anaXxa. HIKOMY He npueT B FOJIOBY HMCIOMB-
30BaTh B NMIY MeTaJaHdYecKuil HaTpuii M rasoobpasHeit xJao0p,
B TO BpeMs KaK 6e3 xJOopMza HaTPHs, COCTOSAINEr0 U3 MOHOB HAT-
PHEA ¥ XJIOpa, HeBO3MOXKHO IPUTOTOBICHNAE NHIIIH.

Honvt — 3mo nonoxumenvro uni OMpuyamenbro
3apAKNCERHbLE WACMUYbL, 6 KOMODbLE NPE6PALLAIOMCA
amombL UAU 2PYNNBL AMOMOS 00HO020 UL
HECKOLBKUX XUMULECKUX ILeMEHIN06 6 De3yabmame
omdanu unu npucoedunenus ILeKmMpPoOHoE.

Camo CJIOBO «HOH» B IlepeBOfie ¢ IPeueCKOro 03HAUAET «CTPAHCT-
Bylomuii». B pacTBopax HOHBI 6eCHOPANOYHO IlepefBHIaiOTCH
(«CTPaHCTBYIOT») B pa3JHuUHbIX HApaBIeHUAK.

Ilo cocraBy nous! gensrca Ha npocmuie — Cl™, Na*™ u caoncHbie —
NHY, S0%-.

2. Ipuvwunoil duccoyuayuu snekmporuma 6 600HvLY
pacmeopax aenaemca ezo eudpamayus, mo ecmo
e3aumodelicmeue INEKMPOLUMA ¢ MOREKYAAMU
600bL U PA3PHLE XUMULECKOT C6A3U 8 HEM.
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B pesyabTaTe TAKOTO B3aMMOJAEHCTBUA 06pas3yOTCa THAPATHPO-
BaHHBIE, TO €CTh CBSA3aHHbIE C MOJIEKYJIAMH BO/bI, MOHBI.

ClleoBaTeNbHO, 0 HATUYHUIO BOTHOM 060J0UYKH HOHBI AeNATCA
Ha 2udpamupoeannbie (B pacTBOPaX M KPUCTANIOTHAPATAX) U He-
2udpamuposannbie (B 6e3BOIHBIX CONAX).

CBoiicTBa MMAPATPOBAHHLIX M HEMHAPATHPOBAHHBIX HOHOB OT/H-
4ajoTcA, KAK BB CMOIVIM yiKe y6eauThcA Ha IpUMepe HOHOB MeJH.

3. ITod deiicméuem IneKMPuULECKO20 MOKA
NORONHUMENLHO 3APANCEHHBLE UWOHBL D6UNCYyMmCA

K OMPUYamenbHOMY NOAIOCY UCTOLKHUKA MOKE —
Kamody, u noImMoMy Ha3bviéarOMCciL KAMUORAMU,

@ OMpPUYAMeEnNLHO 3APANCCHHbLE UORBL DBUNCYmMCA
K NOROHUMENBHOMY NOAIOCY UCMOUHUKA MOKA —
anody, u NOIMOMY HA3bLEAIOMCA AHUORAMU.

CrleZoBaTelbHO, CYIIECTBYET emje OJHA KIaCCHPHMKAUMS HO-
HOB — II0 3HaKy HX sapaga. CyMMa 3apanos karuonos (H, Na*,
NH;, Cu?*) pasHa cyMMe 3apazos anuoros Cl-, OH", S0%, Bexen-
crBue dero pacTBophi anexrpoimros (HCl, (NH,),SO,, NaOH,
CuS0,) ocrarorcsa 31eKTPOHEHTPATBHBIMHI.

4. dnexmpoaumuueckan duccoyuayus — npoyecc
o6pamumeli Onf cnabvlx INEKMPOAUMOE.

Hapagy ¢ mpoueccoM amcconpanuy (Pacmaf 3JIeKTPOIuTa Ha
HOHBI) MPOTeKaeT ¥ o6paTHHIA mpomece — accoyuayus (coenuHe-
HHe uoHOB). II03TOMY B yPaBHEHHAX 3JIEKTPOIMTHIECKOH AHUCCO-
IManMKy BMECTO 3HAKA PaBeHCTBA CTABAT 3HAK 0OpPATHMMOCTH, Ha-
npuMep:

HNO, == H" + NOj3.

5. He 6ce anexmponumol 6 00uRAK080U mepe
duccoyuupyrom Ha UOHbBL.

CreneHb AUCCOIMAIMHA 3aBUCHT OT IPHPOJEI 3JIEKTPOINUTA U ero
goHUeHTpauuu. Ilo cTeneHn JUCCOTMATIMM ITEKTPONUTH JeIAT Ha
CcuJbHble U caabbte.
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mose onpedenaromca ceolicmeamu mex uOHOS,

@ 6. Xumuueckue ceolicmea pacmeopos 3neKkmponu-
T xomopuie oOrRU 06pasyrom npu duccoyuayuu.

IIo xapakTepy 06pasylOmiuXCsi HOHOB DA3JIMYAIOT TPHU THIA
3JIEKTPOJINTOB: KUCLOMbL, OCHOBAHUSL N CONLU.

npu duccoyuayuu o6pasyrom Kamuonv. eodopoda
U GHUOHBL KUCTLOMHO020 OCMAMKA:

HCl=H* +Cl,
HNO, = H* + NO,
H,SO, = 2H* + 802",

@ I. Kucnomamu nasvieéaiom aLeKkmponumot, KOMopwvie

s docdopHOH M APYrMX MHOTOOCHOBHBIX KHCJIOT MIPOTEKAET
crynenvaras fucconuanud. Hampumep, nnsa H PO,:
1-a crynesEs — o6pasoBaHmne TUTUAPODOCHAT-HOHOB:

H,PO, == H* + H,PO,
2-1 cryneHs — obpasosanue rugpodocharT-uoHOB:
H,PO; == H* + HPO?".

CnepyeT yYuTHIBATH, YTO AMCCOLMALMAS dIEKTPOJIUTOB IO BTO-
Poif CTyneHM MPOUCXOJUT HAMHOTO Cl1afee U pABHOBECHE CABUHYTO
BI€BO. Jlucconuanus mo Tperbeil CTYmeH! NP OGBIYHBIX YCIOBH-
AX He IIPOUCXOIHUT.

Bce KHCIOTH 06'bEAMHAET TO, YTO OHU NP JUCCOLMATIAY 06:38-
TeJNBHO 00pas’yioT KATHOHBI BOZODPOAa. I10dTOMY JOrAYHO NIpEAIo-
JIO¥HUTH, YTO OOUMe XapaKTepHbIe CBOWCTBA KMCIOT — KHCIBIH
BKYC, M3MEHEHHe OKPACKM HHIWKATOPOB M Jp. — O6YCIOBIEHB
MMEHHO KaTHOHAMH BOJOPOIA.

II. OcroBanuamu HA3LL6AIOMCA INEKMPOAUMDBL,
Komopuie npu duccoyuayuu o6pasyom Kamuonbl
Memanna u aHuoRw 2udporcozpynn OH™:

NaOH = Na* +OH ",
Ca(OH), = Ca?* + 20H".
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T'naporcuy kansnua Ca(OH), fucconuupyer CTyNeHYATO:
1) Ca(OH), = CaOH* + OH",
2) CaOH* == Ca®* + OH".

Bce o6uine cBoficTBa OCHOBAHMIT — MBIIKOCTD Ha OILYIb, U3ME-
HEHHEe OKPACKH MHIUKATOPOB U AP. — OGYCIOBJIEHBI OGIIUMHU A5
BCEX OCHOBAHMUH ruapoxcup-uoHamu OH™.

II1. Conamu na3vl6aromca 3neKmpoaumbL, KOmopovie
npu duccoyuayuu o6pasyom KAMUOHb MeMmanna
(unu ammonusa NH}) u anuonwt kucromnvix
ocmamkos:

K,PO, = 3K* + POY",

NH,/NOg; = NHj + N3.

OueBuHO, YTO CBOMCTBA COJel ONPEAeAATCA KaKk KaTHOHAMK
MeTaJIIa, TaK ¥ AHHOHAMHU KMCJIOTHOIO OCTaTKa. Tak, comu aMMo-
HOA HMET Kak obujue cBoiicTea, o6ycroBieHHble Honamu NHY,
Tak U crnenududeckue, o6yCIOBIEHHbIE PA3MNMYHBIMA AHHOHAMM.
Amnanornyso, obujue cBoicTRa CyabdaTos — coneil cepHOii KKCTIO-
THt — ompegensioTesa noHamn SO3”, & pA3TNYHBIE — PABHBIMH Ka-
THOHaMH. B oTIHMYMe OT MHOTOOCHOBHBIX KMCJIOT M OCHOBaHHUI, CO-
IepXKAIUAX HECKONBKO TUAPOKCHA-HOHOB, Takue conn, kak K,S0,,
AICl; u T. 1., AUCCONMUPYIOT CPa3y MOJHOCTHIO, & HE CTYIIEHYAaTO.

L~ 1. OcHOBHBIE NOJOKeHHA TEOPHH DICKTPOIHTHIECKOMH ruc-

conmanuu. 2. HoHsl npocThle M CJIOXKHBIE, THAPATHPOBAH-

HbIe M HeMAPaTHPOBaHHBIE, KATHOHBI u aHNMOHL 3. Kncmo-

ThI, OCHOBAHHMA H COJIM B CBETE TEOPHM 3JIEKTPOTHTHIECKOMH
JMCCOLHAIMH,

CpaBHUTE IO CTPOEHHIO U CBOHCTBAM:

a) Ca’m Ca®";  6) Cu®, uCu? B) H)u H+,

(eruzp.)?

IToabsysch TabauLell pacTBOPEMOCTH, IIPUBESUTE IPUMEPE] Ye-
THIPEX-IISATH BELecTB, KOTOPHIE B PacTBOpax o6pasyioT CyIb-
¢ar-MoHBL (SOE’). BanuuInTe ypapHeHUA AUCCOLMAIMH BTHX
BEIIIECTB.

1
21

Kakywo nHpopmannio HeceT B cebe cieflyioliee ypapHeHHe:
AL(NO,), = Al%+ + 3NO;?
JlafiTe HasBaHUA BEIleCTBA M HOHOB.

3]
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anToB: cyiabbara xkenesa (III); kapboHara kanus; dochara
amMoHus; HUTpara Mexu (II); rmapokcuzaa 6apus; gocdop-
HOM KHCIOTHI. JlaiiTe Ha3BaHUA MOHOB.

4 Sanumure YpaBHEHHNA AHCCOLMalAN CJIEAYIOUIAX 3JIEKTPO-
rorermnd

HUpoBaTh: ruApokcup xemxesda (II), ruApPoKCHA Kamus, KpeM-
HHUeBas KHUCJOTa, a30THasA KHUCI0Ta, oKcup ceprl (IV), okeny
kpemuna (IV), cynedun Harpud, cynsdup xemxeza (I1)? ITo-
ueMy? 3alHIINTe BO3MOXHbIE YPaBHEHNA JUCCOLMALNH.

5 Kakne M3 nepeuymMcIeHHBIX HHKe BellecTs GYAyT AMCCOLH-
breromes

B zanmcn ypaBHeHM# CTyIeHYATON AMCCOLMAIINN CEPHOM KIC-
JIOTHI [IJIs1 HePBOI1 CTYIeHH UCHONb3YIOT 3HAK PABEHCTBa, a AJIA
BTOpOil — 3Hak oOpaTuMocTH. [Touemy?

37 Honnsie ypPaBHeHUA

BonpIINHCTBO XMMHYECKHX peakUuil IPOTeKaeT B PacTBOPax.
PacTBops! 9JEKTPOIHUTOB COAEPIAKAT MOHBI, II09TOMY PEAaKLUU B Pac-
TBOPaX 9JeKTPOJIUTOB PaKTUYECKH CBOAATCA K PEAKIUAM MEXKIY
HOHaMH.

Pearxyuu mendy uoHaAMU HA3BLEAIOM UOHHBIMU De-
AKYUAMU, @ YPAGHEHUA MAKUX PEAKYUL — UOHHBL-
MU YpasHEHUAMU.

IIpu cocTaBieHMM MOHHBIX YpDaBHEHW CleflyeT PYyKOBOJCTBO-
BaTHCH TEM, UTO POPMYJIHI BEL[ECTB MAJIOJUCCOLMUPYIOIINX, Hepa-
CTBOPHMBIX U I'a3000pasHbIX 3aIINCHIBAIOTCA B MOJEKYIAPHOM BH-
ne.

Ecnn BeugecTso BpIIANAaET B OCANOK, TO PAAOM € ero dopMyIoit
CTABAT CTPENKY, HAIPABICHHYIO BHHS3 4, & €CJIH B Xofle PEAKIHH
BBIJleJIAETCS raz000pazHoe BEeIjecTBO, TO PAJOM ¢ ero GopMmyJaoi
CTaBAT CTPEJKY, HallpaBJIeHHYIO BBePX 1.

Hanpumep, ecm k pactsopy cynbbara narpus Na,SO, npu-
JHTH pacTBop xaopuaa 6apua BaCl,, To B pegynsrare peakuun ob-
pagyerca Genbrit ocagok cynbdara 6apua BaSO,. 3anumem BHaua-
Jle MOJIeKYIApHOe YpaBHEeHHe peaKIuu:

Na,S0, + BaCl, = BaSO,| + 2NaCl.

152

Ilepenumiem 510 ypasHeHue, H300pa3UB CUIBLHBIE BIEK TPOJIHATHI
B BHJI€ HOHOB, & YXO[idIlue U3 cPepsl peaKUH — B BUJE MOJEKYI:

2Na* + S0%™ + Ba?* + 2C1- = BaSO,{ + 2Na* + 2Cl .

Mg sanncanu, TakuM o6pa3oM, NONHOe LOHHOE YPABHEHUE pe-
axyuu.,

Ecnn ncxmounts n3 o6enx yacTeil paBeHCTBA OMHAKOBbIE HOHBI,
TO ecTb MOHBI, He yuyacTBylouue B peaknuu (2Nat u 2C1- B neBoit
¥ NPaBO¥ YACTH YPaBHEHUA), TO NOAYINM COKPAUEHHOe UOHHOE Ypas-
HeHue PeaKyuu:

Ba?* + 802 = BaS0,.

9To ypaBHEHMe IOKa3bIBaeT, UTO CYI{HOCTh PEAKI[AM CBOLHTCS
K B3aUMOJIeicTBUIO HOHOB Gapua Ba2* u cybdar-noHOB SOE’, B pe-
3yabTare KOTOpOro obpasyerca ocagox BaSO,. Ilpu stom cosep-
IIEHHO He NMeeT 3HAUEHMH, B COCTAB KAKUX JeKTPOJHNTOB BXOMANIN
9TH MOHBI JO Peaknui. AHAJIOTUYHOE B3auMoeiicTBIe MOMKHO Ha-
Gmromats u Mexny K,S0, u Ba(NO,),; H,S0, u BaCl,.

Taxum 06pasoM, COKpaIeHHbIe HOHHBIE YDABHEHUSA IPENCTAB-
1A10T cofoit ypaBHeHHs B 06L1eM BHE, KOTOPLIE XapaKTePU3YIOT
CYLIHOCTh XMMHUYECKOH PeaknUy U MOKa3bIBAIOT, KaKHe MOHBI pe-
arupyIoT U KaKOe BeleCTBO 00pasyeTcs B pesyabTaTe.

Peaxnuu noHHEOTrO 06MeHa IPOTEKAIOT O KOHI(A B TEX CAYYaax,
KOIza ofpasyercs WiIn 0CajoK, MIM MAJOAUCCONUUDPYIOLee Belre-
CTBO, HampuMep Boja. Ecim K pacTeopy IrHAPOKCHIa HATPHSA, OKPa-
IeHHOTO dheHoNPTAaTeNHOM B MAJIMHOBLIH I[BET, IPUINTH U36LITOK
PacTBOpPa a30THOM KMCJIOTHI, TO pACMEop 06ecysemumca, 4To 1o-
CIyXUT CHTHAJIOM IPOTeKAHUSA XNMHUYECKOH peaKkum:

NaOH + HNO; = NaNO, + H,0.
ITonHOe MOHHOE ypaBHeHHE DTON peaKuu:
Na*+ OH™ + H* + NO; = N* + NO; + H,0.
Ho nockoneky nonst Nat u NO; B pacreope ocraioTes B Hema-

MEHHOM BHJle, TO X MOXKHO He ITMCaTh, I B KOHEUHOM HTOre CO-
KPaljeHHOe NOHHOE YDABHEHIE PEAKI[HN 3alIUCHLIBAETCS TaK:

OH" + H* = H,0.

Ono mokasbIBaeT, YTO B3aMMOZEHCTBHE CHUIBHON KHCIOTHI U
IIeJI0OUN CBOAMTCA K B3auMogeicrtsui moHoB H* m momor OH-,




B peayJbTare KOToporo ofpasyerca MalOLUCCOIMUPYIOLIee Belre-
CTBO — BOJa.

Vrka3annaa peakyua ézaumodeiicmeus cuibHrOl
KUCLOMBbL CO We/LOUbI0 HA3bLEAEMCA peaKyuell
Hellmpanusayuu. Imo Lacmublii crywal peakyuu
obmena.

Ilogo6Haa peaknusa oOMeHa MOMKET IPOTEKATh He TOJBKO MEX-
Iy KHACJIOTAMHM M IeIoYaMi, HO M MeX/Ay KMCIOTaMM U HepacTBO-
pumbIMK OcHOBaHusAMHU. Hanpumep, ecan nmoxydurs roxyboii oca-
IOK HepacTBopumoro ruzapoxcupa meau (II) BzammopeiicTBHeM
cyasdara megn (II) co memousio:

CuSO, + 2NaOH = Cu(OH),! + Na,S0,,
Cu?* + 803~ + 2Na* + 20H" = Cu(OH),{ + 2Na* + SO},
Cu?t + 20H™ = Cu(OH),{,

a 3areM IOAEJUTH NMOJYyYEHHBIH OCAJOK Ha TPH YacTH M IPHIMTH
K OCaiKy B Meppoii IPoGUpPKe PACTBOP CEPHON KMCJIOTHI, K OCAAKY
BO BTOPOil IPOBHpPKe DPACTBOP COMAHONH KMCIOTHI, a K OCafKy B
TpeTseil MpoGHpKe pacTBOP a3’OTHOH KHCIOTHI, TO BO BCeX Tpex
IpobUpPKax 0Cca/l0K PACTBOPUTCA. IT0 OyAeT 03HAYATH, UTO BO BCEX
caydYasX Ipollja XUMUYecKas peaKiusa, CyTb KOTOPOH U oTpake-
HA C IOMOUIbI0 OAHOrO U TOTO 2Ke HOHHOTO yPaBHEHN.
Cu(OH), + 2H* = Cu®* + 2H,0.

Yr0o66I B 3TOM Y0eAUTHCS, 3aNUIINTE MOJEKYJSpPHBIE, MOJHbIE
¥ COKPAI[eHHbIe HOHHBIE YPABHEHUS IPUBEAeHHBIX PEaKIIHii.

PaccMoTpUM MOHHBIE PEAKI[AU, KOTOPBIE IPOTEKAIOT ¢ 06pazosa-
HEUeM rasza. B ase npoGUpKu HanseM 0 2 MJ pacTBOpPOB KapGoHara
HATPUA U KapboHaTa Kajius. 3aTeM B IEPBYIO IPUILEM PACTBOD CO-
JIAHOM, & BO BTOPYI0 — a30THOH KHUCIOTHI. B 060MX cily4asx MbI
3aMeTHM XapaKTepHOEe « BCKUIAHWEe» M3-32 BHIACIAIOLIErocs yrJje-
KHCJIOro r'aza. 3aluineM ypaBHEHUs peaKmuii A IepBOro cIydasn:

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

(MONIeKyIAPHOE ypABHEHIe)
2Nat + CO%™ + 2H* + 2C1- = 2Na* + 2Cl- + H,0 + CO,T,
(TIOHOE MOHHOE ypaBHEHHe)
2H* + COZ~ = H,0 + CO,T.

(cokpaleHHOE HOHHOE YPABHEHUE)
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Peaknu#, NIPOTEKAIOM{ME B PACTBOPAX 3JEKTPOJIMUTOB, 3AIACHI-
BAIOTCS ¢ IIOMOLIBIO MOHHBIX YPABHEHHH. ITH PEaKIUX HA3HLIBAIOT
PeaknMAMHM MOHHOrO OOMEHa, TaK KaK B PACTBOPAX 3JIEKTPOJHTHI
o6MEeHNBAIOTCA CBOMMHM HOHaMu. TaKum 06pazoM, MOMKHO CAEIATH
IBa BHIBOZA.

AGNRIOMCA PeaKyuamu mexdy UOHAMU, 4 NOMOMY
u306pasxcaromca 6 eude UOHHBLX YPABHEHUIL.

Onu npowe MONEKYAAPRBIX U HOCAM GOnee 06w Uil
xapaxmep.

! 1. Peaxyuu 6 600HbBLX pacmeopax IneKmponumos

2. Peaxyuu uoOHR020 06MERA 6 PACMEOPAX INEKMPO-
AUMO8 NPAKMUecKu ReoGpamumo npomexaom
MONbLKO 6 MOM CAYHde, eCLU 6 pe3ynbmame
o6pasyemca ocadok, 2a3 uau manoduccoyuupyouyee
eeuecmaeo.

1. MoxerynapHOe U HOHHOE ypaBHEeHHA peakuuii. 2. Peax-
U4 moHHoro o6Mena. 3. Peakyuu HeiTpamaauu,

1 3anumuTe MOJEKYJAPHBe M HOHHBIE YPAaBHEHWS DeakKIuil,
0 KOTOPHIX TOBOPMJIOCH B IEPBOM uacTH maparpada, — Mex-

TRt gy cyabdaToM Kanua 1 HUTPaToM 6apusa, MeXAY CePHOH KHC-

JIOTOM M XJI0puaoM OGapusi. B uem cyTh 06enx peakmmii?

2 SanunInTe MOJEKYIAPHOe M HOHHOE YPaBHEHHS peakmuii,

0 KOTOPBIX FOBOPHJIOCH BO BTOPOii YacTH naparpada, — Mex-
oy rugporcunom menu (II) 1 consHON KUCIOTOM, MEXKIY TH-
pokcugom meznu (II) m asorHO# KHMcaOTOH. B yeM cyTh ob6enx

peaknui?
3 3anuunTe MOJEKYIAPHOE U HOHHOE YpasHEHUA PeaKkIii Mex-
. oy KapboHaToM Kanusa u docdopHOi KHUcaoToi. YTo 06BEH-

HAET 3Ty PEaKIHI0 U Te PeaKIM, 0 KOTOPHIX TOBOPHJIOCH
B KOHIIE naparpada?

4 IIpennoxuTe CBOM IPUMEPHI MOHHBIX PEaKIUil, HPOTEKAIOIINX

¢ ofpa3oBaHMEM OCAZKOB, IONBL3YSCh TaGIWIEH PacTBOPHU-

o MOCTH. YPaBHEHHS PeaKIUil 3anHIINTe B MOJEKYJSIPHOH M
HOHHOM Popmax.
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IIpusesuTe HO ABa MOJEKYASAPHBIX YPaBHEHUA PeaKnyil 1
CHIeAYIOIIUX NOHHBIX:

a) 3CaZ* + 2P0}~ = Ca,(PO,),,

6) Fe3* + 30H™ = Fe(OH);,

B) 2H* + 8% = H,S,

r) H,Si0, + 20H" = 8i0%™ + 2H,0,

) Fe(OH), + 3H* = Fe3* + 3H,0.

Kucaorsl, ux KiaaccupuKanusd
H cBOICTBA

38

IIpu OBBEIYHEIX YCIOBHAX KMCJIOTHI MOI'YT GBITH TBEPABIMHU (oc-
¢opuasa H,PO,, xpemunenas H,8i0;) u sxungxumu (8 uncrom Buge
KUAKOCTBIO 6yAeT cepuas Kucaora H,S0,).

Takwue rassl, kak xsoposogopox HCl, 6pomoBozopon HBr, cepo-
Bogiopo H,S, B BogHBEIX pacTBopax 06pasylOT COOTBETCTBYIOLIME
KHCIOTH.

Bul yixe suaere, uto yronsuas Hy,CO, u cepancras H,S0; Kuc-
JIOTHI CYLIECTBYIOT TOJIHKO B BOAHBIX PACTBOPAX, TAK KAK ABIAIOTCA
cxabeIiMM ¥ HeCTOWKMMH. OHM JIETKO Pa3iaraioTcs Ha OKCHABI yT-
nepoaa (IV) u cepu (IV) — CO, u SO,, cooTBETCTBEHHO, ¥ BOZY.
IIo3TOMY BBIZEJUTE 3TH KUCIOTH B YUCTOM BHAE HEBO3MOXKHO.

PazpeneHrie KUCJIOT Ha Ipynmbl OO0 PasANYHBIM HpH3HAKAM
npejgcrasaexo B rabaune 10.

YacTo MyTaOT MOHATHA JETYYeCTh U yCTOMYMUBOCTH (CTaGHIb-
HOCTB). JIeTy4MMH Ha3BIBAIOT KHUCIOTHI, MOJEKYJIbl KOTOPHIX JIETKO
mepexonAT B razoo6pasHOe COCTOSHUE, TO ecTh ucnapaiorcd. Hanpn-
Mep, COnAHAA KHMCIOTA SBIAETCA NeTydell, HO yCcTOWYMBOH, cTa-
6uabHOH Kucaoroit. O neTydecTy HecTAaGMABHBIX KHCJIOT CYAHTB
Hexnbasd., Hanpumep, HeneTydas HepacTBOPHMas KPeMHHeBas KHC-
JIOTa IIPH CTOAHNH pasnaraerca Ha Bogy u SiO,.

BogHble PACTBOPH CONAHOM, a30THOMH, cepHOil, PocdopHO# 1 pA-
na IPYrux KHUCJIOT He MMeIOT OKpacKH. BogHEIe pPACTBOPHEL XPOMO-
Boit kncaorsl H,CrO, MMeIoT XeaTyio OKpacKy, MapranneBoi Kuc-
notet HMnO, — ManuHOBYIO.

OpHaKo, KAaKUMHK 6Bl PA3HBIMHU HHU OBLIN KHCIOTHI, BCe OHU 06-
pa3yIoT IpH AMCCOIUAINN KaTHOHB BOZOPOZAa, KOTOPbIe M 06yCIOB-
JINUBAIOT pAJ OGLIMX CBOMCTB: KHUCJIBIH BKYC, NBMEHEHHE OKPacKH
WHIAKATOPOB (1aKMyca M MEeTHJIOBOIO OPAaHXKeBOI0), B3amMMOel-
CTBHE ¢ IPYTMMU BeljeCTBAMH.
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Kaaccnpuranusa KMCIoT

Tabnuma 10

Hpuzsakn Tpynmbl KHCIOT IIpumeps:
KaacCHpuranun

Hannuwe Kucio- a) KUCJIOPORHBIE H,PO,, HNO,
poZia B KHCJIOTHOM 6) 6eckucaoponurre | H,S, HCl, HBr
ocraTke
OCHOBHOCTB a) OGHOOCHOBHEBIE HCI, HNO,

6) ABYXOCHOBHBIE H,S, H,80,

B) TPEXOCHOBHBIE H,PO,
PacTBOpEMOCTB a) pacTBOPUMEIe H,S0,, H,S, HNO,
B BOZE 6) HepacTBOPHMbIE H,8i0,4
JleryuecTh a) Jeryune H,S, HCI, HNO,

6) HeneTyure

H,S0,, ,8i0;, H,PO,

CreneHb 3IeKTPO-
JUTHYECKOH JUCCO-
nuanuu

a) cUnbHEIEe
6) ciabure

H,S0,, HCl, HNO,
H,S, H,S0,, H,CO,

CrabuasHOCTH

a) crabubHbIE
6) HecTabuIbHEIE

H,S0,, H,PO,, HCI
H,S0,, H,CO,,
H,Si0,

Tunuunvie peaxyuu xucaom

1. Kucaora + ocHoBanue —> coab + Boja.

(peaxuua o6MeHa)

2. Kncaora + oKeHx MeTaaxa —> COJIb + Bojxa.

(pearkuusa o6MeHa)

3. Kncaora + merans —> coab + BOZOPOLX.

(peaxmusa 3aMeleHHA)

4. Kucnora + conb —> HOBasg KHCJIOTa + HOBad COJb.
(pearkuusa o6Mena)

Ilepéas peaxyus siBasieTcA yHNBEpPCANbHOH peakpueif, Tak
KaK OHA IPOTEKAaeT MeXAy JIOOBIMM KMCAOTaMM M OCHOBAHHUSIMM.
Hanpumep, O miea0ubi0 (peaknusa HefiTpanusannuu):

HCI + NaOH = NaCl + H,0,

umu H* + OH™ = H,0.
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AHaIOrNYHO NPOTEKAET 3TA PEAKIUA U ¢ HePACTBOPUMBIMH OC-
HOBaHHUAMU:
2HNO; + Fe(OH), = Fe(NOy), + 2H,0,
unn 2H* + Fe(OH), = Fe?* + 2H,0.

Bmopas peaxkyus mpoTeKaeT MeKIy OKCHIAMM METAJIOB U
60BIINHCTEOM KHUCJIOT, HATPUMED:

Cu0 + H,80, = CuS0, + H,0,
wru CuO + 2H* = Cu?* + H,0.

Yro6sl TPOLLIA MPEMbA PeGKyUA, HEOGXOIUMO BHIIOIHUTH
HECKOJbKO YCJIOBHIA.

1) OsHakoMUMCA ¢ PALOM HaupAXKeHui Merannos (TouHee, Pd-
[IOM CTAHAAPTHBIX 3JIEKTPOHHBIX IOTEHIHAIOB):

K, Ca, Na, Mg, Al, Zn, Fe, Ni, Sn, Pb, H,, Cu, Hg, Ag, Au.

Merann momKeH HaXOZMTHCA B 9TOM PAAY 40 BoAopoza. Ha-
npuMep,

Zn + 2HCl = ZnCl, + H,T,
unu Zn + 2H* = Zn?+ + HYT.

A BOT peaKIUsa MeXIY PACTBOPOM COJAHOI KHUCIOTH M MeAbl0
HEBO3MOXKHA, TAK K&K MeAb CTOUT B PALY HanpAxKeHHi mocsie BO-
nopoza.

2) JomHa NONYYUTHCSA PACTBOPUMAs coxb. Bo MHOrHX ciyda-
SIX B3AMMOJEHCTBHE METANJIa ¢ KACJIOTONH NPAKTHYeCKH He IpoHC-
XOZMUT IOTOMY, YTO 06PABYIOLIAACA COJIb HEPACTBOPUMA M HOKPHI-
BAET NOBePXHOCTh METAJIA BAIfATHON 1IeHKOM, HanpuMep:

Pb + H,S0, # PbSO,4 + H,T.

Hepacrsopumslii cyabdar caunmna (II) npexpamaer focryun Kuc-
JIOTHI K METAJLIY, H PeaKknud IpeKpalaercs, efsa yClIer HAYaThCd.
Ilo zaHHOM npUYNHE 60IBPIIMHCTEO TAMKEIBIX METAIIOB IPAKTHYe-
CKM He B3aHMOJeiCcTBYeT ¢ PochOpHOH, YyroJbHON U CEPOBOLOPOA-
HOM KHUCJIOTaAMU.

3) Tperss peakya XapaKTepHa [J18 PACTBOPOB KHUCJIOT, II0ITOMY
HepacTBOPMMBbIE KHCJIOThHI, HAnpUMep KPeMHHEeBasA, He BCTYNAIOT
B PEAKIIMY C METANIaMHA,

4) KOHneHTPUPOBAHHBIN PACTBOP CEPHOH KMCIOTHI M PACTBOD
a30THON KHCJIOTHI JM1060i1 KOHIEHTPAIUKM B3AUMOAENCTBYIOT C Me-
TANIaMH HECKOJNbKO MHAYE, HOITOMY YPABHEHUS DPeaKkIuil MeXIy
MeTaNJaMU U 3THMH KHCJIOTAMHU 3anMCHIBAIOTCA IIO APYTOi cxeMe.
Pas6aBieHHBIH PacTBOP CEPHO KHCJIOTHI B3aUMOJENCTBYET ¢ Me-
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TaNIaMy, CTOSAIIMMHE B PAAY HANPAKEHU [0 BOZOPOAa, 06pasys
COJIBb ¥ BOJOPOL.

Yerseprasd peakus SBJISETCA TUNUYHON PeaKkmueil MOHHOTO 06-
MEHa M IPOTEKAaeT TOJLKO B TOM CIy4Yae, eciay o6pasyercs OCaliok
WY ra3, HaupuMmep:

H,S0, + BaCl, = BaSO,{ + 2HCI,
unn Ba?t + 802~ = BaSO,J.
IIpuBenemM npuMep peakIMl KHCIOTHI ¢ COJIBIO, TPOTEKAIOmiei
C BBEIJEJIEHHEM Irasa:
2HNO; + CaCO; = Ca(NO,), + H,0 + CO,T,
nnu CaCO, + 2H* = Ca2* + H,0 + CO,T.

JIOT: B3aMMOAECTBHE MX ¢ MeTajjlaMH, OKCHAAMH METal-
JI0OB, THIPOKCHAAMH METANJIOB M COXAMH. 3. YciaoBuA mpo-
TEeKaHMSA THINMYHBIX PeaKkuuii kmcaor. 4. Pag manpaokeHuit
MEeTaIoB.

2 L~ 1. Knaccudukanua rucaor. 2, Tunwaasie cBoONCTBa KHC-

Kakad kHcxora seisercd CHiabHO#: a) H,S; 6) HNOg;
B) H,Si0,?

JlajiTe xapaKTepUCTUKY a30THCTOM KUCIOTHI, UCIOIb3YS Pas-
JUYHBIE NPU3HAKU KJIaCCHPHUKAIMH KUCIOT.

]| =]

OupesiesuTe CTENEHN OKWCIEHUS BJI€MEHTOB B CIEAYIOLIHX
kucaoTax: xaopHo#t HC1O,; xpomosoit H,CrO,; asyxpomosoit
H,Cr,0,; asorucroir HNO,; mupogoctopuoit H,P,0,.

3aKOHUNTE MOJEKYIAPHbIE YPABHEHNS BO3MOMHEIX XMMHUUeE-
CKHX PeaKIUii M 3allWIINUTe COOTBeTCTBYIOIIME UM HOHHEBIE
YpaBHEHHUSI:

a) ZnO + HNQ; —>

6) Al + HpS0y 005, —>

B) HNO; + CuSO, —>

r) HCl + FeS —>

n) H,S0, + ¥e(OH); —
Ecnm peakuus He MOXKeT GbITH OCYLIECTBIEHA, 0G'bACHATE II0-
yemy.

E
{ =]

Kakoit 06'beM BoZiopoga (H. y.) BHIAENIUTCA NIPH PaCTBOPEHUH
B confAHOM Kucaore 120 r MarHuA, cogepskamero 25% IpH-
Meceit?
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BanuuraTe GOPMYIH OKCHIOB, KOTOPEE 6yAyT COOTBETCTBO-
BaTh caeAyiomuM Kucroram: HNO,, HNO,, H,PO,, H,S0;,
H,S0,, H,S8i0;.

OcHoBanusdA, UX KiaccHPUKAIUA
39, Qmmanenwx et

H cBoiicTBa

Bce ocHOBaHNA, KPOME PAaCTBOPa aMMHUaKa B BOAE, IIPeJCTaBIAIOT
co60ii TEepABIE BEleCcTBa, HMeoIiie pastuiHyo okpacky. Hanpu-
mep, ruapoxcusi kanenua Ca(OH), Gemoro mBera, THAPOKCHI Me-
zu (II) Cu(OH), roayGoro usera, ruapoxcus auxens (II) Ni(OH),
seseHoro nsera, ruppoxcun »kenesa (III) Fe(OH),; xpacHo-Gyporo
mBera U T. 1.

Boaustit pactsop ammuaxa NHj - H,0 B oruume OT APYTUX OC-
HOBAHWI COAEPKUT He KATHOHBI METANTA, a CIOKHBIN ogHOo3apAA-
HBlf KaTroH aMmonusa NH] i cymmecTsyeT ToIbKO B pacTBOpe (3TOT
pacTBOp BaM H3BeCTeH IIOJ Ha3BaHHEeM HallaThIpHOro cumpra). OH
JIErKO pasjaraercsd Ha aMMHUaK U BOAY:

NH, - H,0 == NH, + H,0.

PaszneneHne OCHOBAHUI Ha IPYIINBI 10 Pa3JIUYHBIM IIPUBHAKAM
npeacrasieHo B Tabaume 11.

Kxaccupuranua oCHOBaHHI

Tabnunga 11

Hpussakn I'pymnst pumeps1
KJIACCHPHUKALHA OCHOBAHHH

PacTBOpUMOCTS a) pacTBOPUMEIe NaOH, KOH,

B BOZE (wenoyn) Ca(OH),, Ba(OH),
6) epacreopumbie | Cu(OH),, Fe(OH),,
OCHOBaHMSA Fe(OH),

Cremnens a) cuabHbIe (00— 1) | mesoun

3JIEKTPOJNATHYECKOH | 6) ciabrie (o — 0) HEPaCTBOPHMBIE OCHO-

IHACCOLMAITNN BaHUA, BOOHBIA P-p

ammuara NH, - H,O
Kucnoruocts (uncno | a) oguoxucaorabie | NaOH, KOH
THAPOKCOrpyII) 6) apyxkucnorasie | Fe(OH),, Cu(OH),
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O,Z[HaKO, KaKnMu 6]:1 pas3HBIMHA HE GLIJII/I OCHOBaHMWf, BCE OHH CO-
CTOAT U3 MOHOB MeTaJula U THAPOKCOTpyII, YHUCJIO KOTOPBIX DaBHO
CTeNeH! OKUCIeHUs MeTasia.

Bce ocHOBaHUS, X B IEPBYIO 0OYepeAb I1eJ0YM (CHIbHbIE IEKT-
POJIATHI), 00pasyoT Ipu Aucconuanui ruaporcua-uousl OH -, koro-
psle B O0YCIOBIMBAIOT Psifi OOIIMX CBOMCTB: MBLIKOCTH Ha OIYIb,
u3MeHeHHe OKPaCKM WHAMKATOPOB (JIaKMyCa, METHJIOBOIO OpaH-
JKeBoro u PeHoxPrasenna), B3anMoAeiiCTBHE C APYIAMH BEI{ECT-
BaMH.

Tunuunvie peaxyuu 0CHOBARUL

1. OcHoBaHMe + KucJora —> COJIb + BOAA.
(peaxiya o6mena)

2. OcHoBaHHMe + OKCHMJA HEMeTAJLIa —> COJb + BOjA.
(peaknua obmena)

3. Ilesrous + comp —> HOBOE OCHOBaHME + HOBas COJb.
(peaxnua obmena)

Ilepsasa pearxyus (yHuBepcanpHasa) Oblna paccMmorpeHa B § 38.

Bmopaa peaxyus mpoTexkaer MeXIy OKCHAAMH HEMETAIJIOR,
KOTOPBIM COOTBETCTBYIOT KMCIOTHI, M OCHOBAHHAMH.

Hanpumep, N320, coorsercrayer HN+30,, $+40, —> H,$10,,
§+60, —» H,S8%%0, u T. A., M09TOMY NP B3ANMOIEHCTBUHM OKCH-
ZI0OB C OCHOBAHMAMH 0OPA3YIOTCA CONM COOTBETCTBYIOM{MX KMICIOT
H BOZIA:

a) 2NaOH + N,0, = 2NaNO, + H,0,
unm 20H™ + N,0, = 2NO; + H,0;

6) 2KOH + S0, = K,80, + H,0,
mam SO, + 20H™ = 80% + H,0.

Tpemvsa peaxyus sSBIAETCA THIMYHON peakuueil MOHHOTro 06-
MeHa M IIPOTEKaeT TOJABKO B TOM CJIydae, ecau o0pasyercs ocajok
WY BBIENSAETCA ra3, HalpuMep:

a) 2KOH + CuS0, = Cu(OH),{ + K,80,,
wm 20H- + Cu?t = Cu(OH),!;

6) NaOH + NH,Cl = NaCl + NH, T + H,0,
nin OH™ + NH}= NH,T + H,0.

HepaCTBOpﬂMbIe OCHOBaHM{ paljararoTcd IIPA HaAarpeéBaHUMU Ha
OKCHJ MeTajja U BOAY, YTO HeXapaKTepHO OJIdA menoqeﬁ, Hanpu-
Mep:

? Fe(OH), = FeO + H,0.

6 Xnmin, 8 k. Fabpucnsn 161
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. OCHOBAHMM;: B3amMopelicTBHMe HX C KHCJIOTAMHM, OKCHIAMM
HeMeTaJI0B, coxamMu. 3. TumuuHoe CBOHCTBO HepacCTBOPM-
MbIX OCHOBAHMIl: pasjiokeHHMe HpM HarpeBaHuu. 4. YcJio-
BMS HPOTEKAHUSA THUIMYHBIX PEAKUHH OCHOBAHMIL

g F/\ 1. Knaccudurauus ocHoBauuil. 2. Tummunple cpoiicra

Kaxroe ocHoBaHme sABIsAeTCA cuabHEM: a) NH,OH; 6) Cu(OH),;
B) KOH?

2 JlafiTe XapaKTePUCTHKY I'MAPOKcHUAa Gapus, HCIOIb3YA Pas-
JNUYHBIE IPUSHAKY KJIaCCUMUKAIIMY OCHOBaHMIA.

3aKOHYUTE MONEKYJIAPHBIE YDABHEHUA BOSMOMKHBIX XUMUYE-

CKHUX peaxuuﬁ, 3alUIIATE COOTBETCTBYIOIIME UM NOHHBIE YpaB-
HeHusdA:

a) P,O; + KOH s ) —>

6) Fe(OH), + HNO3, 5, —>

B) (NH,),S0, + NaOH ;s ) —>

r) Ca(OH)y(y45, + €O, —>

1) Ba(OH), + Fe(NOg); —>

e) KOH + NaNO; —»

) Mg(OH), + FeO —>

3) CuOH —>
Ecnu peaxnusi He GyAeT IPOTEKaTh, YKaXKUTe IPHYMHY 3TOTO.
Kaxkoit 06beM aMMuaKa (H. y.) BBIZEIUTCA IPU B3aMOJEHCT-
Buu 890 r HUTpaTa aMMOHUA, cogep:ramero 20% mpumecei,

¢ pacTBopoM ruapokcuaa Hatpua? CKoibko rpaMmoB 80% -ro
pacTBOpa meJa0ur HoTpeGyerca Aja peakuu?

BanumuTre GOPMYyJIbI OKCUIOB, KOTOPhIE GYAYT COOTBETCTBO-
BaTh ciepyromuM ruppoxcugam: Cu(OH),; CuOH; Fe(OH)s;
Fe(OH),; NaOH.

40 OKcuasl, X KiIacCU(PUKAIMUI

M CBOIICTBa

Iouarue okcudblL BKJIOYaeT 6ECKOHEYHOE PABHOOGpa3He BeIecTB:
HudKue, HAIPAMED OKCHZ BOZOPOAa, MM BOJa; meepdbie, HapH-
Mep OKCHJ KpPeMHHs — IeCOK M MHOXXECTBO DasHOBHUIHOCTEH

‘KBaplla, cpegu KOTOPHIX XalnefOH M aMeTHCT, TODHBI# XpycTalb
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¥ MODHOH; 2a3000pa3Hbie, HAPUMED OKCHABI yIJIepoja — yrie-
KHCJBIH U YyTapHblil rasbl.

ITo ¢cBOMM XMMHUECKUM CBOMCTBAM BC€ OKCHUIBI IIOAPa3AENAI0TC
Ha coneobpasyrowue u Heconeobpasyouue.

Heconeobpasyrowumu okcudamu HA3bL6a10mes
maxue oxcudvl, KOMopbie He 63aumodelicmaeyom
HU € Kuciomamu, Hu €O uenoiamu u He obpasyrom
coneii.

Heconeobpasyiomux OKcHUAOB HEeMHOro. B mx cocraB BXOAAT
3JIEMEHTHl — HEMEeTAaJIJIbl, Hapumep:

okcengsl azora (I u II) — N,0 u NO,

orcuy yriaepoga (II) — CO u HeKoTOpBIe ApyTrHeE.

@ Coneobpasyrouumi Ha3bLEAIOMCA MaKue OKCUdbL,

KOmopble 63aumodelicmeyom ¢ KUCLOMAMU UNLL
OCHOGAHUAMU U 06pA3YIOM NPU IMOM CONb U 600Y.

Cpenu coneo0pasyIomiux OKCHAOB Pa3andaloT OKCHIbI OCHOBHbLE
H KUCIOMHble.

Ocnéenvie okcudv. — amo maxue oxcudsl,
KOMopuLM COOMEeMmCcmeyiom O0CHO6AHUR.

Hanpumep,

CuO cootsercrayer Cu(OH),,
Na,O — NaOH,

Cu,0 — CuOHur. a.

K OCHOBHBIM OKCHZAM OTHOCSTCS OKCHIBI METAJJIOB ¢ HEGOJIb-
IIUMHA cTeneHAMHU oxkucaeHud (+1 um +2), To ecTh OKCHIBI MeTAas-
0B raaBHBIX nogrpynn I u II rpynnel Ilepuogudeckoil cucremsl,
HgO, MnO u HekoTOpble gpyrue. Bece oCHOBHBIE OKCHIBI IPEACTAB-
JAI0T co60i TBepAblE BemecTBa.

Tunuunbie peakyu OCHO6HLLX OKCUO0E
1. OcHOBHBIH OKcHA + KHCIOTA ——> €OJXb + BOIA.
(peaknua o6mena)
a) 3Na,O + 2H,PO, = 2Na PO, + 8H,0;
6) CuO + 2HNO,; = Cu(NO,), + H,0.
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2. OcuéBHBIH OKCHI + KHCAOTHBIN OKCHI —> COXb.
(peaKuaA coeIMHEHuT)

a) CaO + N,0, = Ca(NO,),;

6) MgO + Si0, > MgSio,.

3. OcHOBHBIE oKCcH + BOZAa —> MIEN0Yb.
(peakumnda coeTHHEHHA)
a) K,0 + H,0 = 2KOH;
6) Ca0 + H,0 = Ca(OH),.
9dra peaKmusa IPOTEKAET TOIBKO B TOM CJIydae, ecu 00pasyercs

pacTBOpPUMOE OCHOBaHHE — MIEN04b, moaTomy CuO + H,0 #, Tak
kak Cu(OH), — HepacTBOpHMOE OCHOBAHUE.

Kucnomnuvie oxcudst — amo maxue oxcudot,
KOMOpsim COOMEEmMCmeyom Kuciombot.

K KHCIOTHBIM OKCHAAM OTHOCATCH OKCHABI HEMETAJLIOB:
N,0; coorsercTeyer HNO,,

N,0, — HNO,,

S0, — H,S0,,
S0, — H,SO0,,
sio, — H,S8i0,,
co, — H,CO,,
P,0, — H,PO,,

a TaKKe OKCHUBI METAJIIOB ¢ GONbIINM 3HAUEHIEM CTelleHell oKuc-
JIeHUud, HallpUMep:

+6

CrOj4 coorserereyer Hy,CrO,,

+7
Mn,0; — HMnO,.
Tunuunvie peaKYUL KUCTOMHBLX OKCUDOE

1. KHcxoTHbIt oKCHA + OCHOBaHHE —> COXb + Boxa.

(peakuusa obmena)

a) SO, + 2NaOH = Na,S0, + H,0;
6) N,0; + Ca(OH), + Ca(NO,), + H,0.
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2. KucoTHBIH OKCHE + OCHOBHBINH OKCHI —> COJb.
(peakyus coeaHHEHHA)

a) K,0 + 80, = K,S0,;

6) CaO + CO,= CaCOj,.

3. KucaoTHbIH OKCHA + Boxa —> KHMCIOTA.
(peaKuyud COeIHHEHUA)

a) N,0, + H,0 = 2HNO,;
6) SO, + H,0 = H,S0,.

OpHako ara peaknua BO3MOXXHa TOJIBKO B TOM cCiaydae, eClIu

KHUCJOTHBIM OKCHJ PACTBOPUM B BOAE. A ecau B3ATH OKCHJ KpeM-
uud (IV), To peaknusa IpaKkTU9ecKH He IOAJET:

Si0, + H,0 # H,Si0,.

sl OCHOBHbIE U KucaoTHbIE. 3. TUnUYHbBIE CBOHCTBA OCHOB-
HBIX OKCHJIOB: B3aHMOAEIHCTBHE MX ¢ KHCJIOTAMH, KHCIOTHBI-
MM OKCMJAMH M Boxoit. 4. THIMYHBIE CBOHCTBA KMCIOTHLIX
OKCMIOB: B3aMMOIEHCTBME MX C OCHOBAHHAMMH, OCHOBHBIMH
OKCHIaMM M BOJOi. 5. YCIOBMA HPOTEKAHMA PEAKIUH KHC-
JIOTHBIX M OCHOBHBIX OKCMIOB C BOXOM.

@\ 1. Oxcuasr HecoseoOpasyomue H coneobpasyromue. 2, Oxcu-

U3 nmepeuHa GOPMYJ BEIIUIINATE OTAEIHHO (GOPMYJIBI OCHOB-
HEIX ¥ KHUCJOTHBIX OKCHAOB ¥ 3alMLINATE HAIPOTUB HOPMYJ
OKCHIOB COOTBETCTBYIOLTHE UM (HOPMYJbI OCHOBAHUI U KHUC-
soT: 8i0,, CrO,, MgO, Mn,0,, Cu,0, SO,, FeO, N,0,, K,0,
NiO, Na,0, NO. HazoBure Bce BeIecTsa.

Jlaiite xapaktepuctuky oxcuaa cephl (IV), ompegenus ero
NPUHAJIEKHOCTh K KAKON-ING0 rpynne OKCHAOB. SalulIuTe
ypaBHeHH:A Hanbosiee XapaKTePHBIX PeaKIuil.
Jlonuuiure ypaBHEHU BOBMOXKHBIX XMMUYECKHX DeaKui:
a) Fe,0; + H,O —>
6) KOH;, 55, + Py05 —>
B) BaO + HNO; —>
r) CaO + Si0, —>
1) Na,0 + N,O5 —>
e) N,0 + NaOH —>
%) CO + Ca(OH), —>
Ecnu peaknusa He NPOTEKAET, YKAXHATE IPUUUHY.
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B 420 M Bogs! pacTBopmn 33,6 11 okcuga cepsl (IV). KakoBa
MaccoBas 40JIA CePHUCTOH KUCIOTH B IOJIYYEHHOM pacTBope?

Kaxoit o6bem yruekucsaoro rasa (H.y.) obpasyercs npu o6-
xure 500 r usBecTHAKa, comepsramero 20% mnpumeceii? Ka-
KO€ KOJIMYECTBO OKCHA KaJbIUA 06pasyercs npu aTomM?

4]
5]

sl 41 Coau, ux Kraccupuranug
H CBOMCTBa

13 Bcex XMMHUYECKUX COeIUHEHMH CONHM ABIATCA Haubojee
MHOTOYMCJIEHHLIM KJIACCOM BEIIECTB. TO TBEPAbIE BEI[eCTBA, OHI
OTJIMYAIOTCA APYT OT APYra IO [BETY ¥ PACTBOPHUMOCTH B BOJE.

Conu — 3mo xKnacc xumuieckux coedunenull,
| COCMOAUWUX U3 UOHOB8 MEMANNA U UOHO6
1 KUCNH0mHo020 ocmamkeka.

B nauane XIX B. mBefckuit xumur W. Bepnenuyc chopmynu-
pOBaJI ONIpefiesieHUe COJIed KaK IPOAYKTOB PeaKIUi KUCIOT C OCHO-
BaHUAMHU, WJIHM COeAMHEHWH, IIOJYUYEeHHBIX 3aM€HOM aTOMOB BOZO-
poja B KHCJIOTe MeTaJaoM. I1o 3TOMy IpU3HAKY PasJUYaroT COJIH
cpedHue, Kucable B OCHOBHbLE.

Cpednue, unu HopmanbvHble, COLUL — MO NPodyKmut |
NONH0Z0 3aMmeuyenui amomos 600opoda 6 Kuciome
Ha Memann.

VIMeHHO ¢ 3TMMH COJAMM Bbl YK€ 3HAKOMBI M 3HAETe WX HO-
MeHEKJIaTypy. Hanpumep:

Na,CO; — rxapbonar Harpus,

CuSO, — cynnbdar megu (II) u 1. 1.

IIX’ICCOI[PIPIDYIOT TaKHe COJIM Ha KaAaTHUOHBbI MeTaJjljla U aHUuOHBI
KHCJIOTHOI' 0 OCTATKa:

Na,CO, = 2Na* + 2C0%-.

Kucnbie conu — amo npodyxmol. HENOAHO20 3aMme-
weHus amomos 60dopoda 6 Kucanome Ha Memann.
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K KUCABIM CONAM OTHOCAT, HalpuMep, nutbesyio cofy NaHCO;,
KOTOpas COCTOUT M3 KaTHoHa MeTasna Na' u kuciorHoro ofHO3a-
pagaoro ocrarka HCOj3. [na xuenoi KaJbnuesoil coan popmyna
samuceiBaerca Tak: Ca(HCO,),.

HazpaHHsA 3TUX COJIeH CKJIAABIBAIOTCA U3 Ha3BaHUH cosielt ¢ npu-
6apnenneM cJ0Ba zudpo-, HanpuMep:

Mg(HSO,), — ruapocyabhaT Marud.

MuccopuupPyIOT KUCIbIE COMH CAEAYIOI{uM 06pasoM:

NaHCO, = Na' + HCOg3,
Mg(HSO,), = Mg?* + 2HSO7.

Ocuésnbte conu — Imo npodyKmsl HENOAHOZ0
3amewyenun 2udpoKcozpynn 6 OCHOGAHUY
T HQ KUCLOMHBLL OCTRAMOK.

Hanpumep, K TAKAM CONAM OTHOCHTCA 3HAMEHWTHIH MaJaXuT
(CuOH),CO,, 0 xKoTOpOM BBl 4MTaMM B ckazax H. Baxosa. Ox co-
CTOMT M3 ABYX O0CHOBHBIX karnoHoB CuOH' u [ByX3apAgHOrO aHU-
ona kucaoraoro ocrarka CO%™.

Karuou CuOH* umeer 3apsag +1, nosToMy B MOJIEKYJe [Ba Ta-
KWX KATHOHAa M OfUH NBYX3apammsid annoH CO%  o6benmHeHbI
B DJIEKTPOHEHUTPAIBHYIO COJIb.

HasBaHuA TaKHX CoJell 6yOyT TaKUMM e, Kak U y HOp-
MAaJILHBIX COJEH, HO C IPU6aBJEHHAEM CJIOBa Z2UOPOKCO-, HallpUMep
(CuOH),CO; — ruapoxcoxapGoHaT Menu (II) uau AIOHCL, — rug-
POKCOXJIOPH/ aaioMuHusA. ITofaparomee 60IbIIMHCTBO OCHOBHBIX
cosieii HepacTBOPHMbI MM MajiopacTBopuMbl. IlocienHue nucco-
OUUDPYIOT TaK:

AlOHCL, = AIOH2* + 2C1".

Tunuunbvie peaxyuu coney
1. Conb + KMcaOTa —> APYTafd COJb + APYrasdg KHCJIOTA.

(peakuusa odmena)

2. Conb + Lel0oup —> APYTas cONb + APYyroe oCHOBaHHE.
(peaxuua odmena)

3. Cou, + conby ——> CoJbg + COMb,.

(peaknuda obMeua: B peaKkyuio BCTYNAKOT JBe COIH,
B peayasTaTe ee HOJYy4arTcH ABe APyrue Colu)
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4. Cous + meTamm —- Apyras coy» + Apyroii Mmeranr.
(peakuusa 3aMelIeHun)

Hepevie dse Peaxyuu o6MeHa yixe 6niam TIoAPO6HO paccmMoTpe-
HEI B § 38 «KucnoTsi» u B § 839 «OcHoBanus».

Tpembva peaxyus rtaxie ABJAETCA peaKnueir o6Mena. Oma
TIPOTEKAET MEXIY PACTBOPAMH COMel | CONPOBOKAaETCA 0Gpaso-
BaHUeM 0CaJKa, HalpuMep:

a) Ca(NOg), + Na,CO, = CaCO,l + 2NaNo,,
umu Ca?* + COZ~ = CaCo,l;

6) K,80, + BaCl, = BaS0,{ + 2K(Cl,
wn SOF” + Ba?* = BaSO,d.

Yemeepmasn Peakyus coneil cesazana ¢ umenem KpyIHeiero
Pycckoro xmmmxa H. H. Bexerora, KOTOpBIHt B 1865 . usyyasa
CIIOCOGHOCTD METANIOB BEITECHATD U3 PacTBOPOE coJeif apyrue me-
Tannel. Hanmpumep, mens us DacTBOPOB ee coseit MOXKHO BbITeC-
HATE TAKUMM METaJIaMW, KaK MArHWH Mg, anmomMunani Al, munak
Zn u gpyrumu MeTajaMu. A BOT PTYThIO Hg, cepe6pom Ag, 3oi0-
ToM Au Mems He BBITECHAGTCA, TAK KAK 3TH METa/Ibl B pAxy Ha-
UpAKEHUI PACTIONOKEHB IpaBee, uem MeZb. 3aTO Menb BBITECHS-
€T UX U3 PaCTBOPOB Coeil:

a) CuS0, + Fe = FeSO, + Cu,
unu Cu?t + Fel = Fe2+ 4 Cuo;

6) HgCl, + Cu = CuCl, + Hg,
unm Hg?* + Cu® = Cu?+ + Hgo,

H. H. Bexkeros, AeHCTBYA Ia3006pasubim BOAOPOIOM IIOf JaBJie-
HHEM Ha pacTBOPBI CONel PTyTH u cepebpa, ycramoBmII, uTo pu
9TOM BOZIOPOJ, TaK Ke Kak u HEKOTOpbIe [PYTHe METAJLNIb], BETeC-
HAET PTYTh U cepe6po U3 Ux coeil,

Pacnonaraa METAJLIBI, & TAKsKe BOXOPOL 10 MX CIIOCOGHOCTH BBI-
TECHATH IPYT IPYra U3 PacTBOPOB conelt, Bexkeros cocrapmn pax,
KOTODLIA OH HasBaj sulmechumenvioim padom memannos. Io-
anuee (1892 r., B. Hepxcer) 65110 AOKa3aHO, YTO BBITECHUTEIbHBIH
pan Bexerora mpaktuueckn COBIIAZIA€T C PANOM, B KOTOPOM MeTal-
JIBI ¥ BOROPOZ, PacIIonozxkensb! (Caesa HaIIPaBo) B mopanke YMeHbIlle-
HUA UX BOCCTAHOBUTENLHOMN CIOCOBHOCTH (cM. § 43) mpm ¢ = 25 °C,

p =101,3 xIla (1 aTM) ¥ MOJIAPHO KOHIEHT
J1a, paBHa 1 Moxb/mn. Bror PAn HasweIBAXOT 2
PAlom wanpascenud Memannoe. Ber yxe
PANOM, KOrla paccMaTpuBasmu B3auMopecTs
MU ¥ BBIACHUJIM, UTO ¢ pPacTBOpamMu KucjaoT

Panliy MOHOB MeTaJ-
neKmpoxumuieckum
3HAKOMMJINCH € 3THM
He KHUCJIOT C MeTaJsia-
B3aNMOAEHCTBYIOT Me-
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npa-
TaJIbl, KOTOPEIE PACIIONOMKEeHBI JeBee BOROPosa. ITo nepéoe ;1; -
,
6éuno pada Hanpascenuli. OHO BBHIIOJHAETCA C COOTIONEHNEM PAL,
7 OBODHJIH DaHee.
CJIOBUH, O KOTOPBIX MBI T . ..
Y Bmop,oe npasuno pada Hanpaxceruil 3aKJLIOYAeTCA B cn;r;s;ne
eii Bce [
i TeCHAET U3 PACTBOPOB COJI
eM. KaXXabll METaJIJI BbI . Ore
Izv?e’rannm, PAacIONO:KeHHbIe IpaBee ero B PAAY Hanpmxue.ﬂ
IIPaBUJIO TAKKe COBII0aeTCaA IIPY BHIIOJHEHUM yCIOBUM: e
a) ob6e cosm (M pearupyoiias, ¥ o6pasymoiiascsa B Pesyil
aCTBOPUMBIMH;
eaKINHN) NOJKHBI GBITh P N ) .
P 6) MeTaJLIbl He DOJI2KHBI B3aMMOJeHCTBOBATE C BOLOH, nuoa'raoq uy
ciaegHeH HauM-
1 I u II rpynn (aaa mo
METaJIBI IVIABHBIX IOATDPY e
Haa ¢ Ca) He BBITECHAIT APYrHe MeTaJIbl U3 PACTBOPOB COJIe

i~ 1. Conn cpepume (HOpMaibHbBIE), KPICJIBI? u ;cr:s::::e.
2. Duccoumaums PasIMYHBIX TPy CoXei. 3. xuc irIHLIe
cBOICTBA HOPMAaJbHBIX COJIEH: BS&HMOIWHCTBHE;;{ AP
TaMu, MEN0YaMH, APYTHMU COXAMM ¥ Me’l‘;lf:l m; n.p Aea
HpaBMJA PAKA HaNpsKeHMit MeTaxnoB. 5. Ycaos

KaHHA peakuMil coneil ¢ MeTaaxaMu.,

W3 nepeuHa (OpMyJ BHIIHIIATE OTAEJbHO (POPMYJIBI HOD-
1 MaJXbHBIX, KUCJIBIX ¥ OCHOBHBIX coJeil, naiiTe mx Hasgagmﬂ
u sanmmmTe ypaBHeHusa ux aucconmamym: Ca(HSO,),,
(CaOH),S0,, Ca(NOy),, NaH,PO,, Na;PO,, MgOHNO;.

3aKkoHUYNTE MOJIEKYJIAPHBIE YPABHEHHWA BO3MOXKHBIX peax:
2 nuii, NPOTEKAIIINX B DAcTBOPax, W 3alUIUUTE COOTBETCT
BYIOII¥e UM HOHHEIE yDaBHEHU:A:

a) HCI + Na,SO, —>

6) HyPO, + CaCl, —>

B) FeCly + AgNO; —>

r) KNO; + NaCl —

1) NaOH + FeS —>

e) KOH + Aly(S0,); —>

) Ca + CuCl, —>

3) Cu + AgNO; —>

u) Mg + ZnS —>

e(NOy), —

Ecnl;)pi‘;:ulx:;x(ne ;)sme'r 6BITH OCYIECTBIEHA, O0BACHUTE I10-
HeMmy.
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K 980 r 5% -ro pacTBopa cepHOil KUCIOTHI MPHIMAIN U3GHITOK
pacTBopa HUTpaTa 6apusa. Haiiqure Maccy BEIIABIIETO OCAAKAa.

SanuinuTe ypaBHEHWUs DeaKInMil BceX BO3MOMKHEBIX CIOCOGOB
HOJIy4eHHuA cyabdara sxenesa (11).

OnpenevTe CTENEHN OKHUCIIEHAA DIEMEHTOB B CIIENYIOIIX CO-
aax: Na,SO,, K,80,, Fe(NO,),, Fe(NO,),, Mg(HCO),,
Cay(PO,),, NaHSO,, CuDHNO,.

JlaiiTe HA3BaHUA COJIEHA.

4 2 TeneTnueckas cBA3b
] MeXay KJIaccaMH BElIecTB

T'enemuueckoii nasvleaemen cease mexcdy
6EUECTNEAMU PAIHBLX KNACCOE, OCHOBAHHAR HA UX
‘ 630UMONPEEPAWEHUAX U OMPANCAIOWAR eTURCTNE0

UX NPOUCXoHOenun, Mo eCmo 2eHe3uc seuyecms.

Bravane namm ceefieHn: 0 KiaccuDUKAUHU BellieCTR IPEACTa-
BHM B BHJI€ CXE€MBI.

3Hasa KJacchl IPOCTHX BEIecTB, MOKHO COCTABHUTD ABA TeHETH-
YeCKUX PAMA: 2eHemuYeckull pad memanrnoe u zeHemuieckuil pad
HeMemannos.

Kaaccudurxauus HeopraHHYECKUX BellleCTB Cxema

Bemectna

/

| npocmote ‘I I CROXMCHbLE
OKCHABL
HemeTa/Isl | | meTamnb (ocnoBHele, | | ocHoBanus | | kucaorst | | conu
~ KHCIOTHBIE)
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Tenemuweckuii pad memannoe ompaycaem
63QUMOCEA3b GEU,ECNE PAHBLY KNACCOE, 6 OCHOBY [
KOmOopOoi nonosjen 00uH w Mom e Memann.

Pasnuuaior 1Be PasHOBUAHOCTH M'eHETHYECKOI'0 Psifia METaNIOB.

1. TeHeTuuecKuil psAjg MeTANJIOB, KOTOPEIM B KadecTBe T'MAPO-
KCHJa COOTBETCTBYeT Wjenos. B oblneM Buje Takolt PAX MOMXKeT
6BITH IIpEe/ICTaBIeH el yIoLell [[eII0YK0H npeBpaleHuii:

meTamy —> it —> —> coan
OKCHJ (uexous)

HamnpuMep, reHeTHUECKUH DAL KaAbud:
Ca —> Ca0 — Ca(OH), —> Ca,(PO,),.
2. TeHeTHYeCcKU# PAL METAJJIOB, KOTOPBIM COOTBETCTRYET HepPa-
cmeopumoe OcHosanue. ITOT pAf Gorave reHeTAUECKUMH CBA3SA-
MM, TaKk KaK IIOJHee OTPa’KaeT W0 63AUMHbLX IIpeBpalieHUR

(mpaMelx u obpaTHBIX). B obmeM Buze Taxoil pam MoxeT GBITH
IpefCTaBJeH cenyolnel [enouKoi IpeBpaleHuii:

MeTaXLT —> OCHOBMBIH —> coab ——> OCHOBaMHe —> OCHOBHBIH —> MeTaxx
oKeHx OKCUL

HanpuMep, reHeTUYECKUH DAL MefH:

Cu —> Cu0 —> CuCl, — Cu(OH);, —> Cu0 — Cu.

Tenemuueckuii pad nememannoé ompaxcaem 3
63AUMOCEA3b GEULECTNE PA3HBLY KAACCOE, 6 OCHOBY
Komopot nonojer 00ur u Mom ixe Hememann. i

3nech TaksKe MOKHO BBIEJHUTH iBe PA3HOBUJHOCTH.

1. FeneTuueckuit pAJ HEMETAIIOB, KOTOPBIM B KauecTBE T'MAPO-
KCHJa COOTBETCTBYET PACMEOPUMAR KUCNOMA, MOXET GBITh OTpa-
JKeH B BUJle TAaKOH I[eIIOYKH IpeBpaIeHui:

HemMeTant —> KHCIOTHBIA —> KHCJI0Ta ——> COab
OKCHI

Hanpumep, reHetudeckuit pan pocdopa:
P —> P,0; —> H;PO, —> Cay(PO,),.
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2. FeHernueckuil pAx HEMETANIOB, KOTOPBIM COOTBETCTRYET He-
pacmeopumas Kucioma, MoKeT OBbITh IPEACTABJIEH C IIOMOMIIBIO
TaKoil IenoYKY npeBpameHnii:

HeMeTalii —> KHCJHOTHBIH —> COJIb —> KHCA0Ta ——» KHCJOTHBIH —> HeMeTasun
OKCHT OKCHJL

Tak Kak U3 N3y4eHHBIX HaM¥ KHCJIOT HEPACTROPUMOIl ABnAeTCA
TOJBKO KpeMHHEBasA KHCN0Ta, B KAYeCTEe IPHMepa IoCeHero re-
HETHUYECKOro PAa PACCMOTPUM I'eHeTHUeCKUH pAL KpeMHHA:

Si —> Si0, —> Na,Si0, —» H,8i0, —> 8i0, —> Si.

1. Tl'enernueckas cBs3b. 2. I'eHeTHYECKMH DHAX MeETaJI0B
u ero pasHoBugHoCTH. 3. I'eHeTMUeCKMil psax HeMeTaJI0B
M €ro pa3HOBHAHOCTH.

3anummTe ypaBHEHUA PEAKIUiA, C IIOMOMIBI0 KOTOPEIX MOJKHO
OCYIECTBUTH IPEBPALIEHUA, JEKAIAE B OCHOBE IIPHEBENEH-
HBIX IMeHeTHYECKUX DAJOB METaJUIOB W HeMeraJuioB. JlaiiTe
Has3BaHUA BEIECTB, YPABHEHNS PEAKIIH C YIACTHEM 3IeKTPO-
JIATOB HATUIINTE TaK)Ke U B HOHHOH popme.

3anuInTe ypaBHEHUA PEAKIUi, ¢ IOMOIIbIO KOTOPBIX MOMK-
HO OCYIIECTBUTBH CJIEeAYIONINE NMpeBPAmeHnsa (CKONBKO CTpe-
JIOK, CTOJBKO YpaBHEHUH peaKimit):

a) Li —>» Li;0 —> LiOH —> LiNO;
6) S —> SO, —> H,80, —> Na,80, —> SO, —» CaS0,.

YpaBHEHHA DeaKNUil C YIaCTHeM DJIEKTPOJUTOB 3alMIIATE
TaKXe H B HOHHOHI opMe.

Kakne u3 nepednciIeHHBIX HUKE BEMIECTE GYIyT B3aMMOJIei-
CTBOBATh ¢ CONAHOH KMUCIOTOH: MarHuii, okeup menu (II), run-
poxceup mequ (II), Mensb, HUTPAT MarHusa, TMIPOKCHL YKesesa
(I11), okeng kpemuua (IV), HUTpaT cepebpa, cynbduy sxenesa
(II)? BanumuTe ypaBHEHNUA BO3MOKHBIX PEAKIIAI B MOJIEKY-
JAPHO#N M WMOHHON popMax. Ecnu peaxnum He MOryT GBHITH
OCYIECTBIEHEI, 00bACHATE IOUEMY.

Kakxne us mepeuncieHHBIX HUKE BEIECTB GYAyT B3auMopeii-
CTBOBATH C THAPOKCUIOM HaTpus: okcuz yraepoga (IV), rua-
pokcus Kanbiuda, okcun Menu (II), aurpar mequ (11), xuopug
aMMOHMA, KpeMHueBasA KUCIO0Ta, cyabdaT Kaxusa?

Sanuimure ypaBHEHUA BO3MOMKHBLIX PEAKIANA B MOJEKYJAD-
Hoil 1 HoHHO# popMax. Eciu peaknum He poTekaroT, 06bsc-
HUTE OYEeMY.
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JlaiiTe onpeneneHUA BCeM KJacCaM BEINECTR, IPUBEIEHHBIX
B rabnune. Ha kakue Ipynnsl AeanuTcs KaKAblil KJjacc Be-
mecTs?

‘ 43 OKHCIUTEIHHO-BOCCTAHOBUTEJIbHBIC
il peakmuu

MHoroo6pasue Kiraccupuranuil XuMUYECKUX PeakIuil I0 pas-
JMYHEIM Dpu3HaKaMm (gase, HallpaBaeHUIO, YACAY U XapaKTepy pe-
arupyoImux 1 o6pasyomnX BeIeCTB, UCIO0JIb30BAHUI0 KaTaInaa-
TOpa, TenloBoMy 3hdeKTy) MOKHO AOIOJHUTDH €lje OJHUM IIPH-
3HAKOM. JTOT IPHU3HAK — MaMeHeHue CTelleHu OKUCIEeHUA ATOMOB
XUMHUYECKHX 3JIEMEHTOB, 06pasyIOmMX pearnpyionie BemecTBa.
Hanpumep, B peakun

+145-2  +1-1  +1-1  +1+5-2
AgNO,; + HCl = AgCl + HNO,

CTeNeHH OKUCJIEHUA aTOMOB XMMHYECKUX 3J1eMeHTOB HOoCJe peak-
OWHY He U3MEHUJINCH. A BOT B IPYrOil peaKIuu — B3auMogeicTeue
CONAHOM KHUCAOTH C HUHKOM
+1-1 0 +2 -1 0

2HCl + Zn = ZnCl, + H, —
aTOMBI IBYX 3J1€MEHTOB, BOAOPONA W IMHKA, U3MEHUJIHN CBOU CTe-
neHn oKucJaeHus: sogopoy ¢ +1 ua 0, a muax — ¢ 0 ma +2. Caeno-
BaTeNbHO, B 3TOI peaKIHUM KaXXIbI aTOM BOAOpPOAa IOJYYMJ IIO
OHOMY 3JIeKTPOHY

2H* + 2¢ —> Hg,

a KaskJbli aTOM HNUHKa — OTHAJ [Ba 3J1eKTPOHA

Zn® - 2¢ —»> Zn*2,

Xumuueckue peakyuu, ¢ peayibmame KOMOPvLx
npoucxodum u3menenue cmeneneli OKUCLEHUR
amomo6 XumMuieCKkux InemeLmos ulu UoHo0é,
o6pasyowux peazupyioujue éeuyecmea, HaA3vléaom
OKUCNUMENbHO-60CCMAHOBUMENbHUIMU PEAKYUAMU.

ITod éoccmanoénenuem nonumaom npoyecc npucoedurnenusn
INEKMPOHOE AmMOMAMU, UOHAMU unu monekynramu. CreneHb
OKHCJIEHHS IPH 3TOM HOHHKAETCA.
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Hanpumep, aTOME HeMETAIJIOB MOTYT IPHCOEIUHATE 3JEKTPO-
HEHI, TIpeBpAaINasch IPH 3TOM B OTPHUIIATEJbHEIE HOHBI, TO €CTh BOC-
cTaHaBIMBadAChH':

Cl0 + 1e —> ClI1,
aToM xXJjopa XJOPUA-UOH
S0+ 2¢ —> 82,
aTOM cephl cyabduL-uoH

D1eKTPOHE! MOTYT IPHCOENUEATECA U K TOJIOKATENLHEIM HOHAM,
IpeBpamaA UX IIPU 3TOM B ATOMBI:

Cu*2+ 2¢ —> Cu?,

uoH megu (II) aTOM Meau

Fet3 + 3¢ —> Fel,

uoH kexesa (IIT) aTOM JKejesa

HpI/IHI/IMaTB JJIEKTPOHBI MOTYT U IIOJIOXKHUTEJbHBIE HOHBI, ¥ KO-
TOPBIX IIPY 3TOM CTEII€EHb OKUCJIEHUA IIOHUKAETCA:

Fet3 + le —> Fet?,

noH xenesa (III) uoH xeqesa (II)

Sn* + 2e —> Sn+2.

uoH oJyoBa (IV) uoH osxosa (II)

Amomul, uonbBL UAUL MONEKYNbL, npUHUMAIOUW UE
INEKMPOHbL, HA3bBLBAIOMCA OKUCAUMENRAMU.

ITod oxucnenuem noOHUMAOM npoyecc omMOALU 3NeKmMpPOHOE
amomamu, uoHamu unu morekynamu, Hanpumep, aToMBI MeTa-
JIOB, TePAA 3JIEKTPOHEI, IPEBPAIAOTCA B IIOIOKUTENbHEIE MOHEI,
TO eCTh OKUCJIATCA:

Nal - 1le —> Natl,

aTOM HATPpUHA UOH HaTpus

Al® - 3¢ —> Al*3,
arToM arroMUHUA HUOH aJIOMHHUA
OTrgaBaTh CBOU 3JIEKTPOHBI MOT'YT OTPULIATENbHEIE HOHBI:
Cl'l - 1e —> ClO,

XNOpUI-HOH aToM xJopa

S2-2¢ —> 80,

cyabua-uoH aTOM cepbl

. 1 Tanee Mbl GyfeM yKasblBaTh CTEIEHb OKUCTEHHUA, a He 3apALLI HOHOB,
TaK KaK UX YUCIeHHbIe 3HAYEeHU A COBIIAAAaI0T.
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TepﬂTL JJIEKTPOHBI MOTYT U HEKOTODBIe IIOJIOXKUATEJIbHBI€ HOHBI
C HU3IIVMHY CTEeIIeHAMM OKHUCJIEHNA:
Cu*l — 1e —> Cut2,
uon mezu (I) non meau (IIy
Fet2 - 1e —> Fe'3,
uoH xexnesa (II) uoH xenesa (I1T)

Mooxuo OTMETHUTB, UTO IIPU 3TOM CTEII€eHb OKHUCJIE€HUS IIOBBIIIA-
erca.

Amombl, UOHBL URU MONEKYAbL, Omiatousue
INEKMPOHBL, HA3BLEAIOMCA 60CCTNAHOSUMENAMU. s
|

Oxucienne BCerga COIPOBOXKAAETCSA BOCCTAHOBIEHHEM U HAa000-
POT, TO €CTh OKHUCJIMTENBHO-BOCCTAHOBUTE IbHEIE PEaKIUU IIPEACTaB-
nA10T cOGO eAMHCTBO ABYX IIPOTHBOIOJIOKHBIX IIPOIIECCOB — OKHC-
JIEHUA U BOCCTAHOBJIEHHU . CxeMa B3aUMOCBA3U U3MEHEHUA cTelle-
Hell OKHCJIEHNUA ¢ NIPOIeCCAMH OKUCJIEHUA ¥ BOCCTAHOBIEHUA MOXKET
6BITH ITpeACTaBIeHA TaK, KaK 3TO H300pakeHO Ha CXeMe HIDKe.

B OKHCJINTEJbHO-BOCCTAHOBUTEJIBHBIX PEAKIUAX YHUCJIO 3JEKTPO-
HOB, OTAaBaeMbIX BOCCTAHOBHUTEJIEM, PABHO YHCJIY 91EKTPOHOB, IIPH-
HUMaeMBIX OKHCJIUTENEM, TO €CTh COGMI0NaeTCA IAEKMPOHH Ll 6a-
nanc. Meropn 371eKTpOHHOTO 6anaHca IPUMEHSAIOT [J1A 3aIUCe dJIeK-
TPOHHBIX YPaBHEHHI IIPOIIECCOB OKUCJIEHUA U BOCCTAHOBJIEHHUA.

Oxucnenue

s . . »

BoccranoBneHne
Hanpuwmep, peaknua B3auMOfeiicTBUA aTIOMUHUA C XJIOPHLOM
menu (II) onuckBaeTcA CXeMOM:
42 -1 0 +3-1 0
CuCl, + Al — AICI; + Cu,
a 3JIeKTPOHHbIe YPABHEHHA OYAYT UMeTh BUM:

BOCCTAHOBJIEHUE

Cu*2 + 2¢ —> Cu® 3
OKMCIUTEeNb
OKUCJIeHue
Al0— 3¢ —> A3 2
BOCCTaHOBUTENb
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MonekynsipHOe ypaBHeHHMe 3TOH DeaKIIMM HaIlHCaTh YKe He-
CI0KHO, TaK KaK Koa(humueHTH 1y Hero 6yAYyT B3ATH U3 3JIeK-
TPOHHBIX YpaBHEHUN:

3CuCl, + 2Al = 2AIC, + 3Cu.

IIokakeM, Kak ¢ IOMOIIBI MeTOfa 3JIeKTPOHHOro GanaHca
MOXKHO PAaCCTaBUTh KO3(GUIMEHTHI B yPaBHEHUH CJIOXHOI OKHC-
JNUTeNbHO-BOCCTAHOBUTEAbHOM peaknuu. Kak Bbl IOMHHTE, IEPBOE
OpPaBWIIO PsAfa HANPSAXKEHHUH METAJIJIOB O B3aMMOAEHCTBUN MeTal-
JIOB C PACTBOPAMH KHUCJIOT He PACIPOCTPAHANIOCH HA CEPHYIO KHCJIOTY
KOHIeHTPUPOBAHHYIO U a30THYIO KUCJIOTY 000 KOHIEeHTPaluu.

B orsnnune oT COMSAHOM KHUCIOTH, B KOTOPOH OKHUCIHUTENIEM aTo-
MOB MeTaJljla ObIIM KaTHUOHBI BOLODPOMA, B CEPHOM M a30THOM KuC-
JOTaX OKUCAUTEASMU ABJAKTCA aTOMBI CepHl M a30Ta U3 Cyabdar-
HOHOB M HuTpar-noHOB. IToaromy H,S0, (xoun.) m HNO, (mo6oit
KOHI[.) B3aUMOJIeACTBYIOT C METaJIJaMH, CTOAIUMY B DALY Halpd-
JKeHUH KaK [0 BOAOPOAa, TAK W IOCJe HEero, BOCCTAHABIMBAACH
npu atom 0 SO,, NO u 1. 5. Hanpumep, npu s3aumMoneficTeuu pas-
6aBJIeHHOI a30THOM KHUCJIOTHI C Meablo noay4yaercsa Hutpat menu (11),
oxcnp asora (II) u Boga. 3anumeM GOpPMYJIBEI HCXOAHBEIX U KOHEU-
HBIX BEIeCTE C YKasaHueM CTeleHell OKUCIeHnA:

+14+5-2 0 +2 +5 -2 +2-2 +1-2
HNO, + Cu —> Cu(NO,), + NO + H,0.

Ho;(‘{epRHeM 3HAKH XMMHYECKHUX 3JI€EMEHTOB, UBMEHHRBIINX CBOU
CTEeIIeHW OKHMCJIEHUA:

+5 0 +2 +2
HNO, + Cu —> Cu(NOy), + NO + H,0.

CocTaBUM 31e€KTPOHHBIE YPaBHEHHA, TO €CTh OTPA3uM IPOIECChI
oTaa4Yy 1 npncoe,un}leﬂnﬁ BJIEKTPOHOBI
BOCCTAaHOBJIEHUE
N+5 4+ 3¢ —> N*2 2

OKMCIHUTeNb
OKHCIIeHHUEe

Cu? - 2¢ —> Cu*? 3

BOCCTAHOBUTENh

Crasum koabdunuent 3 nepes Cu® u nepex Gopmysoit HuTpara

" megn (II), B Koropom Cut?, Tak Kak ¢ TAKUMY 3HAUYCHUAMH CTEIe-
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Hell OKHC/IeHHsA Meab BCTPedaercs o ogaoMy pasy. Koaddunuent 2
MOCTAaBHM TOJIBKO mepep GopMysioil semjectra ¢ N*2, Tak Kak aro
3HauYeHMe CTeNeHU OKUCIEHHA IUIA a30Ta B CXeMe PeaKIuu BCTpe-
4YaeTcs TOALKO OfMH pas, a BoT Iepen HNO, xoaddunuent 2 He 3a-
numem, u6o N*® scrpeuaercs eme pas s gopmyne Cu(NO,),. Hama
3anuch NPUMET BUL:

HNO, + 3Cu —> 3Cu(NOy,), + 2NO + H,0.

Teneps ypaBHAeM 4YHCJIO aTOMOB agora. Ilocie peaKinuu OHO
pasHO 8 * 2 = 6 u3 Cu(NO,), n eme 2 aroma us 2NO, Bcero 8.
Ioaromy nepex HNO, sannmem KoaddunuenT 8:

8HNO, + 3Cu —> 3Cu(NO,), + 2NO + H,0
U YpaBHAEM YHCJO aTOMOB BOAOPOA:
8HNO, + 3Cu —» 3Cu(NO,), + 2NO + 4H,0.

IIpoBepuM NPaBMIBHOCTH PACCTAHOBKHU KO3((UIUEHTOR, MOICUH-
TaB YMUCJIO ATOMOB KHCJIOPOa A0 U NOCJe PeaKnuu: A0 peaKnuyd —
24 aroma u nocse peaknuu — 24 aroma. KoagdunueHTs! paccras-
JIeHbl IPaBUJBHO, IIOITOMY 3aMEHMM B YDaBHEHUU CTpPeJIKY Ha
3HaK PaBeHCTRa:

8HNOj; + 3Cu = 3Cu(NOy), + 2NO + 4H,0.

3Hasa HOpMyIIy BEIECTEA U OIPEIe/IUE CTEIeHH OKUCIEHHUS aTo-
MOB XMMHYECKHUX 9JIEMEHTOB B HeM, HETPY/HO NpeCcKa3aTh, KaKue
CBOMCTBA Oy[eT NPOABIATH KAXKABIN 3JIEMEHT U BEIeCTBO B [[€JI0M:
OKHCJIUTeJbHbIE WM BOCCTAHOBMTEbHBIe. Hanpumep, azor B asor-
HOI KHCJIOTe MMeeT MAKCHUMAaJbHOE 3HAUEHHME CTENeHN OKHUCIeHHUA
+5, TO €CTh OH «IOTEpPAJT» BCE 3JeKTPOHBLI, IO3TOMY a30T M a30T-
Hafl KHUCJIOTa 6YAYT MPOABIATH TOJBKO OKHMCIHUTENbHbIE CBOICTBA.

-3+41

Asor B ammuaxe NH; umeer MMHMMaNbHOe sHadeHHe CTeNEHH

OKuCIeHuA —3, TO €CTh OH He CMOXeT NPHHATE GONbIe HA OLHOTO
3JMEKTPOHA, W MO3TOMY aMMHUAK GyIeT MpOABIATH TONBKO BOCCTA-
HOBUTeIbHEIE CBOMCTRA. P

Hpyroit npumep — okcup asora (II) NO. Asor B arom coenn-
HEHWH WMeeT IPOMEXYTOUHOe 3HAUEHHe CTENeHH OKHCIeHHA 1
NO3TOMY MOXKeT NPOABIATH KaK OKHCIHTeNbHEE (HAaIpHUMep:
N*2 4+ 8¢ —> NO wau N*2 + 5¢ —> N 3), Tak # BOCCTAHOBHTEJIb-
Hble (Hanpumep: N*2 — 2¢ —> N+4) cpoiicTra.

7 Xuis, § kn. TaGpwensn 177
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IlpuBenem npuMepsl BaXXKHENIINX BOCCTAHOBHUTENEH W OKUCIH-
Tese.

BocecTaHOBHTEAM: METAJUIBI; BOAOPOX; yroJib; OKCHZA yIJIEPO-
na (II) CO; ceporogopox H,S; ammuax NHg; consras kucaora HCI
HT. L.

Oxucaurenn: ranorensl; asoriads HNO; u cepuaa H,SO, xuc-
soTel; MepmaHranar kaaua KMnO, u np.

1. OKHUCIIMTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu. 2. Okwuc-
JMTENb M BOCCTAHOBMTENb; OKHMCJIEHME M BOCCTAHOBJICHME.
3. MeTop 3JIeKTPOHHOTO HajlaHca.

Kakve u3 peakruil, ypasHeHHUs KOTODHIX 3alMCAHBI HHUXKE,
OTHOCATCSA K OKUCINTENHHO-BOCCTAHOBUTEIBHEIM

CaCO, £ Ca0 + CO,,
€O, + 2Mg £ 2MgO + C,
Ba(NO,), + Na,S0, = 2NaNO, + BaSO,,
2Al + Cr,0, £ AL,0, + 2Cr?
IIJIﬁ OKHCJIHUTEJNIbHO-BOCCTAHOBUTEJbBHBIX peaxnm‘fl VEKaXure

OKHCJ/INTENb U BOCCTAHOBHUTEJb, IIPOLECCHE] OKUCIEHUA U BOC-
CTaHOBJIEHUs, COCTABBTE JJIEKTPOHHBIE YDABHEHUA.

Jlaiire XapaKTePUCTHUKY PeaKIuy CHHTe3a aMMHUAKa IO BCeM
HM3BECTHHIM BaM IpHU3HaKaM Kiaaccuburanuu.

U3 cnepyomux yTBepKIeHNH 0T6ePUTEe UCTHHHEBIE:

a) K OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIM Gy YT OTHOCUTHCA BCE
peaxky HOHHOIO O6MeHa;

6) Bce peaKnyy MOHHOIO O6MeHa He GyAyT ABAATHCA OKUCIH-
TeAbHO-BOCCTAHOBUTEJILHBIMH ;

B) BCE€ DeaKIMy 3aMeIleHus ABJIAIOTCA OKHCJIUTENbHO-BOC-
CTAHOBHUTEJIHLHBIMH

T') TONBKO HEKOTOPBle peaKnHy 3aMeleHus ABJAITCA OKHUC-
JUTEJIBHO-BOCCTAHOBUTEJIbHBIMH DEAKIIAAMMN

II) K OKHCJIMTENBHO- BOCCTAHOBUTEIBHEIM PEaKIuAM OTHOCAT-
Csl Te peaKIuy COeNMHEHWs U PaslOKeHudA, B KOTOPHIX yda-
CTBYET XOTdA GbI OXHO IIPOCTOE BELECTRO;

€) Bce PeaKLUM PA3JOKEHUSA U COeNUHEHHUA He SBJISAIOTCA
OKHCJIATENIHLHO-BOCCTAHOBUTEILHEIMU.

O6ocHyiiTe CBOIO TOUYKY 3DEHMA, NOKAXKUTE ee IpHUMepaMu
yPaBHEHU peaKmuii.

= =) L= [

CoryiaCHBI 11 BBl ¢ yTBepkAeHueM, uro HNO, nposeisaer
TOJNBKO OKHCIMTENbHBIE CBOMCTBA, a NH; — TOIBLKO BOCCTA-
HOBuTeabHbIe? OTBeT 0GOCHYHTE.

Kaxoe n3 pemecrs — H,S u H,SO, — npoABifer TONBKO
OKMCJINTENbHEIE WK TOJBKO BOCCTAHOBUTEJIbHBIE CBOMCTBa?
TTouemy?

O6ocHyiiTe Te3uc, urTo SO, MOXeT GHITH W OKHCIHUTENEM,
¥ BOCCTAHOBUTEJIEM.

PaccraBsre KO3(QPUIMEHTE B CAELYIOIAX CXEMaX PeaKIfuit
METOZROM 3JIEKTPOHHOrO fajlaHca:

a) NH; + 0, — NO + H,0,

6) Al + I, — Alg,

B) HNO; + P + H,0 —> H,PO, + NO,

r) HCl + KMnO, —> Cl, + KCI + MnCl, + H,0.
HaszoBuTe OKUCIUTENb B PEaKIUAX B3aUMOJEHCTBHA IMUHKA
C COJIAHOM U a30THOM KUCIOTaMH.
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I'maBa BochpMag

CBoiicTBa 3JIEKTPOJIUTOB
(XMMMYeCKHii MPAKTHKYM)

IIpakTudeckasa padora No 8.
Honnsie peaknuu

Onwm 1.

O6napyxcenue cynvpam-uonos SO~

HaueiiTe B mpo6upkry pacTBop cyabdara HaTPpHUsA, B IPYTI'YIO —
pacTBOp cyisaTa kaiua. B o6e npobupku mo kamnam gobasbTe
pacTBOp xJjopufia 6apus. O6wacHuTe Habmonaemoe. CocraBsre ypas-
HeHUe TeKTPONUTUUECKOH JUCCOMUAnNU B3ATBIX CONeH U ypaBHe-
Hpe peaxnuu o6MeHa. 3anumnTe HOHHOE ypaBHEHUE peaknuu. Ka-
KHe COeIUHEHUA MOT'YT CJIyXUTh PeakTHBOM Ha HOHBI 6apusa BaZt?
B uem cymHoCTE 06HAPY KEHUA MOHOB € IMIOMOLIBI0 PEAKTHEA?

Onwom 2.

Obunapyscenue xnopud-uonoe Cl-

ITo Tabauye pacTBOPUMOCTH BBIACHHUTE, KAKUE COMH, COAEPIKa-
mue xnopun-uoH Cl-, mepacTBopumsl (ManopacTBopumbi). [pu no-
MOIY MMEIOIINXCA ¥y BaC PEAKTHBOB LOKa)KMTe, YTO B PACTBOpE
XJIOpUja HATPUA NPUCYTCTBYIOT XIOPHA-HOHEL. COCTaBbTE ypaBHe-
Hpe Aucconuanuu Cojei, peaknuu o6MeHA W MOHHOe ypaBHeHHe
NPOBENEHHBIX PEaKI[NiA.

Onwm 3.

Obrapyscenue cyrbpam-uonos S02~ u xnopud-uonos Cl-

B nByx nmpobupkax comep:xaTca DacTBODH XJODHAA KATHA W
cynbara Mariua. C NOMOLIBIO KAKUX Peaknuil MOXKHO 0Kas3aTh,
|TO B OJHOM NpOGHpKe HAXOAUTCA PACTEOP XJIODHAA KATHS, a B JIpy-
Toif — pacTBOp CyabdhaTa Maraua?

PacTBop 13 nepsoit npobupku pasfenuTe NOIoaaM 1 nepeJyieiTe
B nBe npo6upkwu. Ilpuieiire B ogHy npo6upky pacTBOp HuUTpaTa
csuHna (II), B apyryro — pacreop xmopupa Gapusa. B kaxoi us
npobupox Beinan ocafox? Kakxas us coneit — KCl uin MgSO, —
COZIEPIKUTCA B IEepBOH npobupre?
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PacTBOp BTOPO# mpPOGHUPKHU UCHbITaiiTe HA NPUCYTCTBHE aHUOHA,
He O6GHApYKeHHOTO B MEPBO# IpobupKe. [[JIs 3TOro K HCIKTYeMOMY
pacTBopy mpuieiiTe pacTsop Hurpara csuuna (II). O6sacuuTe Ha-
6I0KaeMoe.

CocraBbTe ypaBHeHHUs peaknuit 06MeHa IPOBeJeHHKIX BaMH De-
aKnui 1 MOHHBIE ypaBHEHHUA peaKknuit O6HapyKeHHA UOHOB.

Onoem 4.

IlponenaiiTe peakuy, NOATBEPIKAAIOLINE KAYECTBEHHRI COCTaR
clenyOIUX BeIIeCcTB: a) XJopuja 6Gapusa,; 6) cyabdara MarHus;
B) kapOoHaTa aMMOHMA. (1A BHINOJHEHHA 3TOrO ONIBITA MCIOJb-
3yitre rabauny 12.

Oupegesenue HOHOB Ta6auma 12

Oupegensiemsrit | HoH, MCHOIB3yeMbIi PegyapraTsl
MOH IS ONpefeseHus | Ka4eCTBEHHOH peakuuy
Ht HHIMKATOPEI H3MeHeHNe OKPaCKu
Ag* Cl- Beunblit ocazok
Cu?+ OH- Tony6oit ocafox
Cu?+ g2~ YepHHIit 0Caf0K
Fe2t OH- BeJeHOBATHIN 0CAZOK,
KOTOPBIN C TeueHneM
BpeMeHH Gypeer
Fe3+ OH- Ocazok 6yporo nsera
Zn2+ OH- Beunslit ocafiok, Ipu
U30BITKE 1WEN0YH
PACTBODSAETCA
Al3* OH~ Bennlit sxeneobpasHblit
0CajoK, KOTOPHIH Ipu
u36brTke OH™
pacTRBopAeTca
+ OH~ 3anax aMMuakKa
NH}




IIpodonscernue maba. 12

JPT———— T

Onpenensiemsrit | HoH, ucnoas3yemsbri PesyabTaTsr
HOH JJIS ONpefesieHUs | KAa4eCTBEHHOMH PeaKIuH |
Ba?* S0% Beuxslit ocafok. OKpamn- |
BaHNeE IJIAMEHH B 5
JKEJITO-3€JIeHbII I[BET
Ca2+ coz Bessrit ocagok. Oxpamu- |
BaHMe IJIAMEHH B
KHUPIUYHO-KPACHBIH
nBeT
Na+ IIBer nIaMeHH — JKeJ-
THIH
K+ IIBer nnaMeHH — (uoJe-
TOBBIH (uepes KoBaIbTO-
BOE CTEKJIO)
Cl Agt Benrnrit ocagok
Br- Ag* JKenrosaTeiit ocaziok
I~ Agt JKenrolit ocagox
SO g— H+ Bripenenue SO, — rasa
C Pe3KHM 3aIaX0M,
obecLBeYHBa-IONIIM
pacTBOp QyKCHHA K
GHOIETOBBIX YEPHHUI
coz H+ Bripenenne rasa 6es
3allaxa, BEISHIBAIOIIETO
MOMYTHEHHE H3BECTKO-
BO# BOZBI
NOj; H,80 ;o) B Cu | Beipeserne 6yporo rasa
SO Z— Ba2t Beuslit ocagox
PO¥- Ag+ Henrerit ocagok
OH- HMapuraropst HsmeneHne OKPacKu
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IIpakTHueckas paGora Ne 9.
YciioBMA NPOTEKAHUA XUMHYECKHX
peaknuii Mexay pacTBopaMH
3JIeKTPOJHUTOB A0 KOHIA

Onwm 1.

BoapMuTe TpH mpoGupku. B kaxayo HaxeiiTe 2—3 MJI pacTBOpa:
B epBylo cyabdara menu (1I), Bo BTOPYIO XI0OpHAa KANIKA, B TDETHIO
cyibdaTa ATIOMHHKEA. 3aTeM B KaXKAyI0 IpoGHpKY R00aBbTE: B Iep-
BYI0 HEMHOT'0 PacTBOpA THAPOKCHAA HATPHA, BO BTopyw — (oc-
(aTa HATPHA, & B TPEThI0 — XJOpHAa Gapus. Yro nabmwopaere?
CocTaBbTe MOJIEKYJApHbIe M MOHHblE ypaBHeHH#A peaknuii. Cre-
JaiiTe BHIBOA.

Onwvm 2

B nBe npobupku HajeliTe M0 2—3 MJI pacTBOPOB CYJIbMHUTA HAT-
pus 1 kapGOHATa HATPHSA, COOTBETCTBEHHO. 3aTeM NpUJIEdTe B KakK-
ZYIO B3 HAX DACTEOP a30THOi kueiaorsl. Uro Habmonaere? Cocranbre
MOJIEKYIAPHBIE ¥ HOHHBIE ypaBHeHus peaknuil. CaesnaiTe BHIBOZ,.

Onwm 3.

B ozxny mpo6upKy HaneiitTe 3—4 MJ pacTBOpa I'MAPOKCHAA HAT-
pusa u Ko6apbre ABe-TPH KaIllu (peHONIPTaNenHa. PacTBop mpuob-
peTaeT MaJMHOBBIH LBeT. 3aTeM IpHielTe pacTBOP COJIAHON MaIH
CepHOI KHCIOTHI 0 00ecBeYBaHu .

B mpyTyio npobupky Hanelire npumepro 10 M cynbdara mexn (II)
¥ po6aBBTe HEMHOTO DACTBOpa MHAPOKcHAa HaTpus. O6pasyercs
roay6oit ocanok ruapokcuaa mefu (1I). Ilpuneire B npobupKy cep-
HYIO KHCJIOTY A0 PACTBOPEHHA OCaAKa.

CocTaBbTe YpaBHEHHUS NPOMCXONAMIMX PeaKuHi B MOJEKYJIAD-
HOM ¥ MOHHOM BHpe. IloscHHTe, IOYEMY B II€PBOIl MpoOHpPKe IIPo-
H30mIo ofecuBedrBaHne, a BO BTOPOil pacTBOpeHMe ocanka. Ka-
KHM OGIIMM CBONCTBOM 00Jaal0T PaCTBOPHMbIE M HEPACTBOPUMbIE
ocHOBaHUA?

IIpakTuueckas paGora Nk 10.
CpoiicTBa KHCJIOT, OCHOBAHHUIA,
OKCHIOB M CcoOJIei

3adanuel.

OcyIecTBUTe peaK Uy, XapaKTePU3YIOIIue CBOMCTBA PACTBOPOB:

a) consHOM KucaoTe! (1 BapuaHT);
6) cepHOH KHCIOTHI (2 BaPHAHT).
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3anuninre ypaBHeHUs [POAEJaHHBIX BaAMU peaKiuil B MOJEKY-
NAPHOH M moHHOU ¢opMax. PeaKnuio ¢ METaJIOM PacCMOTPHTE
KaK OKHCJIHTEIbHO-BOCCTAHOBH TEIBHYIO.

3adanue 2.

IIpomenaiite peaknuu, XapaKTepH3yIOHIMEe CBOMCTBa pacTBOpa
rufpokcufia Hatpud (1 BapuaHT).

ITonyunrte ruapokcun sxenesa (III) peaknmeit obMeHa m ocy-
IIECTBHUTE PEaKIUH, XapaKTePU3YION[HEe er0 XAMHUYeCKHe CBOHCTBA
(2 Bapmanr).

3anumuTe ypaBHEHHU A NPOJEIAHHBIX BAMH PEaKnuil B MOJEKY-
JAPHON M MOHHOU dopMax.

3adanue 3.

ITonyunte oxcup cepbr (IV) u npogenalite peaknus, XapakTe-
puaywoomue ero ceoiicrsa (1 Bapuanr).

IIponenaiite peakuy, XapaKTEPU3VIOMIKE CBOMCTBA OKCHUAA Kalb-
uus (2 Bapuanr).

3anuninTe ypapHEHMsS PeaKnuil B MOJEKYJIAPHON M HOHHOH
dopMax, eciu 3TO BOZMOXKHO.

3adanue 4.

IIponenaiite peakuuy, XapaKTEPHUIYIONIUE CBOHCTBA:

a) xmopuja 2kenesa (II) (1 Bapuant);

6) xnopuga menu (1I) (2 sapuanr).

3anuNIMTe YPaBHEHHS PeaKnuil B MOJEKYJIAPHOH M HOHHOM
dopmax. Peaknuu ¢ yyacTaeM MeTaljia PACCMOTPUTE KaK OKHCIIH-
TeJIbHO-BOCCTaHOBH TEIbHEIE,

IIpaxkTHueckas pabora No 11.
Pemenne 3KcriepuMeHTANBHBIX 3a7a4

1. Haneiire B npo6upky 1—2 MJI KOHIEHTPHIPOBAHHOrO PacTBOPA
CEePHOM KHCJIOTHI M OIyCTHUTE B HEe KycOodeK nuHKa. CocraBbTe
YPaBHEHHE DEeaKIHM B MOJEKYJSPHOM, HOHHOM H COKPAIIeHHOM
HOHHOM BHJE, [IOKaKHTE NepPexos 3JeKTpoHOB. UYTo B 3Toif peak-
LUK ABISETCS OKucaurenem?

2. B mecta npobupKax HaXO4ATCS PacTBODHI XJIOPHAa MarHud.
B kaxAyio U3 IPOGHPOK [OCIEROBATENBHO NPUIEHTE CleAyIouine
PacTBOpHI: a) THAPOKCHZ HaTpH#A; 6) cynbbdar Kajmsa; B) Kap6oHAT
HATPHA; ) HATPAT UMHKA; A) hocdar kanius; e) cyabbum HaTpus.

CocragbTe ypaBHeHAs PeaKnuil, IPOTEKAIOMHX A0 KOHIA, B MO-
JIeKyJIADHOM, HOHHOM U COKPAIleHHOM MOHHOM BHJE.
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3. JlaHsl pacTBODHI: a) KapbOHAT KaJlHMA M COJNSHAs KHCJIOTa;
6) cynbhus HATPHA H CeDPHAA KHCJIOTA; B) XJOPHJA LHMHKA M a30T-
Hasl KHCJIOTA; I') CyJAb(UT HATPHA B CEPHAA KHCIOTa; A) cyabdar
meau (II) 1 asorHasA KHCIOTA. }

Ceiite IOMapHO 9TH PACTBOPBI, HEMHOI'O HaI'PEHUTE ¥ OCTOPOXK-
HO OIIpefieJIuTe MO 3allaXy, B KAKHX CIydadX PeaKUHH IIPOTEKaloT
70 KoHIa u noueMmy. CocraBbTe ypaBHEHHA COOTBETCTBYIOIIMX pe-
aknHi B MOJIEKYJIAPHOM, HOHHOM M COKDanIeHHOM MOHHOM BHUJIE.

4. OcymiecTBUTE PEaKIad, CXEMbI KOTOPBIX KaHbI:

a) Ba%+ + COZ —> BaCO,l,

6) COZ™ + 2H* —> CO,! + H,0,

B)OH + H* — H,0,

r) Fe® —> Fe?",

1) Cu0 — Cu?",

€) Pb2+ + §2- —> PbS!.

5. IlpopenaiitTe peaknuu MexXAY CHIeNyOHIMMH BeINeCTBAMH:
a) cepOBONOPOAHOI ¥ XJIOPHOM BOAOI; 6) pacTBOPOM HOAHJA KATUA
¥ XJIODHOM BOXOMW; B) COJNAHON KHCHIOTOM M aJIOMHHHEM; T) KOH-
L EeHTPHPOBAHHOM! CepHOl KuCIOoToH B MebIo (IpK HarpeBaHHH).

CocTaBbTe ypDaBHEHHS peaknuil, MOKaKHUTE IIEPEXOJ dJIEKTPO-
HOB. UTO ABJIAETCH OKHCIMUTENIEM, ¥ UTO — BOCCTaHOBHTeNEeM?

6. Ilonpsysick pacTBOpaMH, HAXOAAHIMMUCA Ha CTOJE, ITOJIYyYH-
te: a) ruppokcus xenesa (III); 6) cyapbun menu (II); B) oxcnp ce-
pe1 (IV); r) KapGOHAT MarHus; 1) CBHHeI.

CocTapbTe MOJEKYJAPHLIE, HOHHBIE M COKpallleHHbIE MOHHBIE
ypaBHEHHs COOTBETCTBYIOMIMX Peaknuil.
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I'maBa geBaATad

Illepenra BeITMKNX XMMHKOB

ITapaueasc
(1493—1541)

Oxn popuiacs B IlIBefinapuu. B TpugmarniernemM Bo3pacre yke
npuolbpes penyTanuio 3aMevaTeIbHOr0 Bpaya, Hallucal MHOTO CO-
yuHenuil no MegunuEe B hapMakonsorun. CBOM fHYM OKOHYHJI B HH-
mere B aBcrpuiickoM ropoge 3aiabulypr. O ero »Ku3HU COXPaHH-
Jn0ck Majio cBexeruil. Ero nacrosmee umsa @uaunn Aypeon Teod-
pact BomGact don I'orenreiim,

ITapamenbcom (uTo B mepeBoje ¢ Ja-
THHCKOIO O3HAYAET «CBePX0aZOPOOHbLLY)
€ro Ha3BaJId COBPEMEHHHKH.

ITaparmensc BomIes B MCTOPHIO HAYKHU
KaK OCHOBAaTeJIb ATPOXMMHH, HJH HATPO-
XHMUH (UaMpoc — MO-IPeYecKH «Bpau»).
«fI marpoxuMmK, — TOBOPHJ OH, — IIO-
CKOJIbKY 3HAI0 M XHMMHIO, H MEZHUIHMHY».
ITo ero Muennio, «HacToAman nelb XUMUAK
3aKJII0UaeTcsl HE B M3NOTOBJIEHHH 30JI0Ta,
a B IPUTOTOBJIEHUH JeKapcTB». Ilapanesnsc
CAelaJ NONBITKY CO3AATh HOBOE yYeHHE
0 XMMHUYECKUX JJIEMEHTAaX M XHMHUYECKHX
npomeccax. B ocHOBY 3TOro yuyeHus OH HO-
JIOKHJI HOBbIE IIPefcTaBiIeHus o0 dneMenTax. Ilapamense cuuTai:
AIXMMHAYECKHE TPH <«OCHOBHBIE Hayajla» BCEX MeTaLIoB (PTYThb,
cepa U COJb) COEEP/KATCA ¥ B XKUBHIX opranuamax. Bce Gonesnu
OGBACHAIOTCA HAPYIIEHWEM PaBHOBECHS BTHX HayaJ B Opramax
JKUBOTHBIX ¥ ueloBeKa. Ero upen criocoGeTBOBaIN GEHICTPOMY Paas-
BHTHIO ()apMaKOJIOTHH — HAYKHU O JIEKaPCTBEHHBIX BEHIECTBaX U
X JeliCTBHH Ha OPTAaHHU3M.

ITapamenpc 6bLT XHMMHKOM, II0 TEM BPEMEHAM BeChMa dPYLHUPO-
BaHHBIM. B ero Tpygax comepskarcs IeHHBIe CBeLEeHH O CBOHCTBAX
‘Pa3NHUHBIX BEm[eCTB, HX OTIMYHAX LPYT OT APYra H SAHO OMHCa-
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HHUE Pa3HbIX XHMuUecKuX onepanuii. Ho B To »xe BpeMs on Bepus B
[peBpaIienne MeTalI0B ¢ IOMOrIbI0 humocodpckoro kamusa. Ouenb
CJIOKEH A3BIK €0 COUMHEHUHM, OHHM HACHIIIEeHbl (PaHTaCTHIECKHMH
M MHCTHYECKHMH 00pasaMu, M OJHO3HAUHO NCTOJKOBATh UX TEKCT
YacTO HEBO3ZMOYKHO.

¥V INTapauensca 66110 MEOrO HocaegoBareneil. Matpoxumus, oco-
0eHHO yYEeHHE O KM3HEHHBIX NpOIeccax, M3MEHUIH (PapManuio
H anTeKapCKYIo NPaKTHKY. ATITeKapy Hayalu IPOBOAHUTH XHMHAYe-
CKH€ 9KCIIEPHMEHTHI ¥ NCIOJIb30BaTh [IOJIYYeHHbIe 3HAHUA [IPHU CO-
craBieHun JeKapceTs. OHE peificTBOBAJM HA OCHOBE CaMOI'0 BajKHO-
I'0 NOJIOMKEHNS HATPOXNMHKOB; YTBEPKAEHUA O XUMHUECKOH npu-
pOZe MPOTEKAION[AX B OPraHM3Me Yel0BeKa IIPOIECcCOB B BO3ZMOXK-
HOCTH BO3JeHCTBOBATH HA HUX BEI[eCTBAMH.

HMaTpoXuMuKK-yUeHbIE 3AJI0KHUJIM OCHOBBI KCIIEPHIMEHTA B XH-
MHH ¥ OTKPBLIN T€M CaMBIM IYTh K CO3LAHHMI0O XUMHYECKHUX TeOpUi.

HAyKH: Ta, KOTOPYIO BBIABHI'AJIN AJIXMMHUKH, HJIH Ta, KOTO-
pyio crasui nepep naTpoxumueit Ilapanenbe? Haiire goxasa-
TeJIbHBIH OTBET.

1 Kak Bbl cumTaeTe, Kakad LeJb 6JAropojHee y XHMHHU KaK

CdopmysmpyiiTe caMoe BaskHOE IIOJIOXKEHHE, Ha OCHOBE KOTO-
2 POTro AefcTBOBANM MATPOXUMUKH. Mcnonb3ys sHaHuA 110 Q-
3UOJIOTHH IHUIEBAPEHNS YeJI0BEKa, JOKAXKUTE ero MpaBHJIb-
HOCTb.

WaTpoX¥MHKH TIOHHMAJIH SKCIIEDHMEHT KAaK IOCTPOEHHOE 110
3 3apaHee 06oyMaHHOMY ILIaHy HCCIEOBAHHE — «BOMPOC K MPH-
poge». [IpuBeguTe NPUMeEPEL OIILITOB:

a) IeMOHCTPAIOHHOI'0, IPOBENEHHOI'0 YUYHTEIEM;

6) 1aGopaTopPHOro, OPOJEJAHHOIO BaMH JIMYHO, — KOTODhIE
OBLIM IIOCTPOEHEI TAK Ke.

Kak HasbIBAlOT Bpaueif, KOTOpPbIE JiedaT OOILHBIX B OCHOBHOM:
a) JIeKapCcTBAMH, ITOJIYYEHHBIMHE € IIOMOIIBI0 XUMHUYECKHX Pe-
aknuil Ha QapManeBTHYECKHX IPeANPHATHAX; §) TPaBaMH,
MHHEpaJZaMi M LPYIHMH BEMm[eCTBAMH IPHUPOLHOrO IIpoHC-
XOKIEHHA; B) CBOEH dHepruei, MM MY3bIKOH, HIN GU3NUe-
CKUMH BO3EHCTBHAMM HA IIO3BOHOYHHK, cycTaBsl? Kak BbI
CuMTaeTe, KaKUe M3 ITHX BPauell SBJIAIOTCS IOCIeL0BATEIsA-
mu Ilapanensca B Gosblreil Mepe, ueM Bce ocranbuble? (IIpu
3aTPYAHEHHAX KOHCYJbTHPYHTECH Y ToBapuielf, posuTeeil,
y4uTesei.)
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Pobept Boitas
(1627—1691)

Aurnuiickuil QUMK M XMMHUK, OGUH B3 TBOPLOB HAyYHOU XH-
MHH, CO3aTelb M MHOIOJeTHHil npe3umpaeHT JIOHZOHCKOro KOpO-
JIeBCKOro obmiecTsa.

«Boiib menaer U3 XMMHH HayKy» — TaK OLIEHHJ MBICIUTENb
BKJIaf, BEJIMKOr0 aHIINHMCKOr0 yYeHOr0 B CTAHOBIEHNE XMMUH.

Voxe B nepsoil xumudeckoil pabore — kHure «XHMHK-CKeIl-
Tak» (1661) Mosnonoit yueHbI BhICKa3al MHEHNE, YTO XUMUS UMEET
coOcTBeHHBIE IEJTH U 3ajavd, a He ABJseT-
cs co0paHHEM METOROB NPHTOTOBJIEHHA
JeKapcTB HIM H3BJIEYEHHs H IIpeBparie-
HuaA MerasnoB. ['TaBHOH 3amavell xumum,
no MHeHHI0 Boilns, ABJIseTCA OTBET Ha
OCHOBHOH BOIIPOC, BOJTHOBAaBIIMIM YdYeHBIX
Ha IPOTSIKEHMM MHOIHX BEKOB: H3 4Yero
COCTOMT MaTepPHAJBHBIM MHP, KaK COCTaB
BemiecTs BJMAET Ha uX cBoiictBa? Boitns
CUYHTaer, UYTO BCe Teja OKPY KAIOm[ero MH-
Pa COCTOAT M3 dLEMEHMOE — Menbyaii-
INX 3KCIEPHMEHTAIHLHO O0HAPYKHUBaeMBIX
vacreil BemjecTBa. daemernmovt Boinsa or-
JRYAIOTCA OT (AaHTACTHYECKHX JaeMeH-
moe — Kaiecme, HAYAJ, NPUHYUNOE AIXMMAKOB H ATPOXUMHUKOB
He TOJIbKO MaTepHaJbHOCTHIO, HO U coctaBoM. OHE cocToaT U3 6o-
Jlee MeJIKHX YacTHI] — IIPpo0Opa3oB COBPEMEHHBIX aTOMOB (nepsuy-
HbLX 4QCMUY) 1 MOJNEKyJI (Kopnyckya). «DIeMeHTh COCTOAT U3 Oll-
pefeleHHBIX M NePBHYHHIX coefHHEHHI MenpyallInX JacTHIl Ma-
Tepun». KopnyckynspHas Teopusa Boiins, no cyumgectBy, Gblna
nepBoil HayyHOI Teopueil coctaBa BemiecTBa. X0OTA B 3TOi Teopun
OTCyTCTBOBAJA BasKHeMIIas xapaKTEePHCTHKa BEHIECTBA — Macca,
3HaYeHMe KOPHYCKYJASPHOH Teopun Boilssa nisA pasBATHA XMMHHA
Benuko. OHa NO3BOJIMIIA PacCMATPUBATH PEATIBHBIN COCTAB ¥ aHAMH-
3MpOBaTh XMMUYeCKNEe CBOMCTBA KOHKPETHHIX BemecTB. Heypusu-
TeJBbHO, YTO BOiiib BBEJ IOHATHE XUMULECKULL AHAAUS.

Paborsr Boiina oboratuiu pasdHsle 00JacTH XMMHH: HCCJERO-
BaHHBIE HM PeaKIMH X OTKPBHITHIE BEMIECTBA IINPOKO HCIOIb30Ba-
Juch B IpakTHKe. Mano usMeHeHHH npeTeplens IpeRIOKEHHbIe
Boiinem npubops! A1 ONpeSeieHusl 06'bEMOB I'a30B M XKUAKOCTEH.
Kasxpp1ii coBpeMeHHBIH X UMUK, OIPefesiAs KUCIOTHOCTb PACTBOPa
JaKMycoBoil 6yMaxKoii, oBTOPsAET ONbITH Boits.
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PassuTne HayKH CTUMYJIHPOBAIH faske Te paboTh! Boiins, B Ko-
TOPBIX OH He MOT' ZaTh YEAYHOro o0bsicHeHus: HaGmiopeHusim. Ha-
npuMep, Pe3yJbTaThl H3YUEHUS UM I'OPEHHUS, [1€PeOCMBICTIEHHEIe
100 ner cniycta dpannysckum xumukoMm A. JI. JlaByasse, merau B
OCHOBY aHTH(JIOTHCTOHHOU KHCIOpOSHOH Teopuu. OO0Hapy»keHue
ycaoBui cseueHns pocdopa OIPUBIEKIO BHUIMAHHE MHOI'MX IIOKOJIE-
HHl XHMHUKOB U (DH3HMKOB K 9TOMY siBjeHnio. O0mas Teopus dToro
CJIOKHOrO IIpolecca Guiia paspaborana auuis B XX B.

1 CpaBHHTE 11eJ1b, KOTOPYIO MOCTaBMII Nepel xuMuei P. Boitas,

¢ TeMH, KOTOphIe BoIaBHrana Ilapanensc B KOTOPBIMH PYKO-
BOJCTBOBAJIHCH alxHMUKH, Kakasa um3 HEX Gosiee COOTBETCT-
BYeT XMMHH Kak Hayke? [laiiTe nokasaTelbHBIH OTBET.

YTo OH Ha3bIBaJ daeMeHTaMu? VI3 4ero coCTOAT ITH HJIEMEH-
T1? Kakue coppeMeHHbIE IPELCTABIEHUA O COCTABE H CTPO-
€HHUH BEMHIECTB COOTBETCTBYIOT €r0 Teopuu?

2 B uem sakmouaiach KOpNycKyJispHas Teopusa P. Boiaa?
SN

3 P. Boiiss BBes HOBOE COfEp)KaHHE IOHATHA «CBOHCTBA Be-

IIECTB» M CUYHTAJ HX B3aBHCAIIMMH OT COCTaBa M CTPOEHHSA

T claralomMX BeILlecTBa YacTHn,. IIpuBeguTe OpHMeEpHI, MOA-
TBepKAAOMIKe CIpaBefJINBOCTL Bo3speruil P. Bous.

4 TlousiTHe 0 KHCJIOTHO-OCHOBHBIX HHIHMKATOPaX OBLIO BBEJEHO

B xuMu0 P. Boittem. OH IepBBId 3aMeTMJI, YTO COK (pHaANKH
¥ 1aKMYC U3MEHSAT OKPACKY IPH [efiCTBHUH mmiesIoueil ¥ Kuc-
Jor. IIposesuTte 3Ty onbiThl. Kakue emie pacTeHHsA-HHEAKA-
TOphL ¥ BelljecTBa-HHANKATOpHI, IPAMEHsAEeMbIe B JabopaTo-
puax, Bel 3HaeTe? CocTaBbTe TabJIHIY, OTPAKAIOMIYIO OKPa-
CKY 9THX BeIlecTB M pacTEeHUU B pasHbIx cpefaX. (Ilogckaska
0 pacTeHHaAX: HesalyxKa, MeLYHHIA, KpacHad KaloycTa, uep-
HHKa, CMOPOLHHA U D.)

P. Boitnb BBes B XMMHIO NOHATHE <«XMMHUYECKHH aHANH3».
Tlosicaure ero. J[JokaxxuTe, YTO BBl TOKE BIaZieeTe HEKOTOPHI-
MH MeTOJaMH XHMHYECKOr0 aHA/N3a: COCTaBbTe ILIaH pac-
OBHABAHHA TPEX TBEPABIX BEIIECTB B IPOHYMEDPOBAHHBIX
npobupkax. JJaHbl HOLME HATpHs, OpOMHE 6apHs M XJOPHL,
mepu (II).
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Muxaua Bacuasesuu JlomoHocos
(1711—1765)

Benukuil pycckuil yueHbIH-5HIMKIONEANCT, NEPBbIA pyccKUH
axKaeMHK.

JIoMOHOCOB OKasasl rpoMajHOe BINsHAE HA Pa3BUTHE HAYKH H
KyabTypsl B Poccun, OH ¥ 03T, KOTOPHIA OTKPBLT HOBBIE CIIOCOGBI
CTHXOCJOXKEHH S, U XYAOKHHUK, CO3JATENIb MPAHAMO3HBIX MO3anud-
HBIX IaHHO, ¥ aBTOP NepBOro yueOHuKa ApeBHell ucropuu Poccun,
u Kaprorpad, u reorpad, u reosor. Ogun
H3 BBIJAIOMINXCSA €CTeCTBOMCIBITATENEH
cBoero BpeMeHu, JIOMOHOCOB uH3BeCTeH
Tak)Ke KaK aBTOp KHHI [0 METAJLIypru,
KaKk TaJaHTAMBBIM HH)KeHep, [ejaror,
ONMH H3 coajaTenell mepsBoro B CTpa-
He MockoBckoro yHuBepcurteta (1755).
OcHoBHBIME JocTH:KeHusAMH JloMoHOCOBa
B 06J1aCTH eCcTeCTBEHHBIX HayK, B IEPBYIO
ouepenb XMMHH, GBLIN MaTepHAIHCTHYE-
CKOe HCTOJIKOBAHHE XHMHYECKHX sBJe-
HUH, NIEPOKOe BBeJeHNe QU3NUYECKHX Me-
TOJOB M IpeACcTaBIeHUMN JiA O0bACHEHUA
XUMHYECKHX ABJIEHHH, co3faHue KOpIyc-
KYJIAPHOH# Teopuy u o6mias GOPMyJNPOBKA 3aKOHA COXPaHEHHS
MAacchl BEHIECTB U ABHKEHHUA.

TanaHTIMBOMY KPECThAHCKOMY ChIHY YAAJOCH IOCTYIIHTD YUHTh-
ca B MockBe B ClaBAHCKO-IPeKO-JaTHHCKYIO aKajeMuio. B rog ee
oxornvyanusa (1735) JloMoHOCOB, KaK OAMH U3 JYJYIIAX YYCHHKOB,
6511 nocnaH B IleTepGypr, a B 1736 r. B 'epManuio giisa uaydenus
MeTaJLIyprayu u ropHoro gesna. B 1741 r. ou BepHyics B Poccuio ec-
TECTBOHCIIBITATENIEM, HMHTEPECYIONIMMCH Hau(ojlee BayKHBIMHU IIPO-
6neMaMu GHUIUKA U XUMHUH.

B 1740-x rr. JIoMOHOCOB pa3paGoTal KOPIYCKYIAPHYIO TEOPHIO
CTPOEHH S BelecTBa, OTAeIbHbIE NTOJOKEHUA KOTOPOI IpeBOCKH -
THJIM OPEeJCTABIEHNA aTOMHO-MOJIEKYIAPHOIO yUYeHHUA. ATOMBI OH
HA3BaJl 3eMEHMAMU, 8 MOXEKYJIB — Kopnyckyaamu. «Kopoycky-
JIbI Pa3HOPOAHBI, — cUuTaJ JIOMOHOCOB, — KOI'IA 3JIEMEHTHI HX Pa3-
JMYHBI B cOefUHEHbl PA3JINYHBIM 06DA30M HJIX B PA3JIAYHOM UHC-
Jie: OT 3TOT'O 3aBHUCHT GECKOHEUHOE PasHOOGpasye Tel».

B cBoem npounsBesenny «PasMBINUIEHHS O IPHYMHE TeILIOTH H
xonopas (1744) JlomoHOCOB NOKasal, UTO TEILIOTA — ITO HE OCO-
6ad }KHAKOCTh, KaK CUHTANOCH PaHee, a Pe3ybTaT ABHUKEHHN Jac-
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THI (KOpnYycKya), KOTOpPOoe MPEeKPaIaeTCA JHIIb IPH JOCTHKEHHH
«HHBNIEro Ipagyca Xojao4a» (Tak OH HAsbIBaJ TeMliepaTypy abco-
JIIOTHOT'O HYJIS).

B 1750-e rr., pa6oras B Iletep6ypre B XxuMuueckoil 1a6oparo-
pun AKajeMHH HayK, CO3JAHHOH 6Jjarogaps ero MHOIOJETHHM
yeunuaM, JIOMOHOCOB nayyas AeficTBHE KHCJIOT Ha METAJIbI, pas3-
pa6aThlBaj CIIOCOGHI NONYUYEHNA MEHEPAIbHEIX KPACOK M IIBETHBIX
CTEKOJI 13 OTEUECTBEHHOI'O ChIPhs, IIPOBOANII AHAIU3BI COCTABA CO-
el 1 MUHEPAJIOB, CO3AABAJ PYCCKUI « XHMUYECKUH A3BIK».

IloaBOAst UTOr CBOMM MHOI'OYHCJIEHHBIM €CTECTBEHHOHAYYHBIM
uccaenosanusaM, B 1760 r. on npeasoxusa o6uyio GOPMYyIHPOBKY
3aKOHA COXpaHEHHH BEIeCTBa M ABHIKeHus: «...Bce nmepementl, B
HaType CIydYalonuecs, TaKoro ¢yTh COCTOAHMS, UTO CKOJbKO UEro
Yy OLHOTO Tejia OTHUMETCS, CTOJBKO IPHCOBOKYIIUTCA K IPYroMy...
Ceii BceoGmuii ecTecTBEHHbIM 3aKOH IPOCTHUPAETCA H B caMble Ipa-
BHJIA JBH)KEHHS...»

Ilosichute BbicKaseiBaHue A, C. IIymxkuHa O TOM, UTO
1 M. B. JIoMoHOCOB He TOJIbKO OCHOBaJ HepBhlil B Poccnm yHHu-

BEPCHUTET, HO U CaM ObLI «I€PBLIM PYCCKHM YHHBEPCHTETOM» .

v
HaszoBuTe HayKH, OCHOBBI KOTOPHIX 3aJIOKILJ 3TOT yueHBbIi.
IIpuBeAuTe OPUMEPH! U3 QUIMKH U XMMHH, IOLTBEPIKAAIO-

2 e CIpaBefJIMBOCTh 3aKOHA COXPaHEHHs MaTEePHH H JBHXKe-

HHUSA.

OnuinuTe ONbITH, HOATBEPKAaomKe BeiBoasl M. B. JloMoHO-
3 COBa: a) «HEeT HUKAaKor'o COMHEHH s, UTO YaCTHIIbl N3 BO3/iyxa,
HEIPEPLIBHO TEKYILEro Ha KaJbIHHUPYEMOE TEJI0, CMELINBa-
IOTCA C HOCJIENHHUM U yBEJHUNBAKT €U0 Bec» (IIOACHUM, 4TO
KaJb[MHAIMA O3HaUYaeT OpOKaJuBaHuUE); 6) «Ges mpomyiie-
HUSA BHEIIHEro BO3AyXa Bec COXK)KEHHOI'0 MeTajlia OCTAeTCs
B opHOI Mepe» . ITosicHUTe, KaK N3MEHAIOTCA YCIOBHSA OIBITA,
NpHUBeANTe YPDaBHEHHUA XAMHYECKHX PeaKIHi ¥ pacueToB.

Ecsu ypaBHOBECHTH BEChI, Ha YAIIIKaX KOTOPBIX 3aKpelJeHbl
4 cBeud, a IIOTOM OZHY M3 HHMX 3a)Kedb, TO yepes HeKoTopoe
BpeMs paBHOBecHe BecoB HapymmuTcd. Kakaa wamka BecoB
noguumerca? Kak M3MEHHUTEL 3TOT ONBIT, YTOObI M B JAHHOM
ciiyyae DOLTBEPAMTH [AefiCTBHE 3aKOHA COXpaHEHHs MAacCChl
BEIECTBa IPH XMMHUYECKHX PeaKIuax?

M. B. JIoMOHOCOB yTBEPKAAJ, YTO AJIA IOJHOIO M TOYHOro
TO3HAHUSA BEIIeCTB HYKHO «3HATh YaCTH», KOTOPbIE HX CO-
CTaBJSAIOT (YTO, OZHAKO, B €I'0 BpeM#A ObL/IO HEBOBMOXKHO) «HO
€KeIH Korga-HUOyAb CHe TAMHCTBO OTKPOETCH, TO HOFJIUHHO
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XMMHA TOMY NlepBad NpeJBORMTeabHUNA Gyner». Hokakute
IPaBUJIBHOCTD IPEACKA3AHMA YIEHOTO.

HagoeuTe mprrunssr MEOr00GpasK A BEUIECTB, KOTOPbIE BEIABHIL
M. B. JlomoHoCOB. KakumMu npuanHaMu 06y CI0BIEHbI DA3IY-
YHsA B CBOMCTBAX CJEZYIOLIHX BeINEeCTB: a) CEPHUCTHIA ras
80,, yraexucneii ras CO,; 6) yrapusiit ras CO u yraekucabii
rag CO,? Hanumure HayyHble HA3BAHUSA 3TUX BEILECTB, OI-
PejeNnTe CTEeIeHN OKHCJIEHNUs JIEMEHTOB, 06PasyoIIuX 3TH
coefuHEHHUS.

«[IInpoKo paclpocTpaHseT XMMHUs PYKU CBOM B [eJIa YeJioBe-
geckue... Kyfa Hu mocMOTpPHM, Kyjza HH OIJIHEMCH, Be3fke
ofpalnaeTcs Opej oyaMy HALIMMH YCIEXH €€ IPHICHKAHNA .
IIpuseauTe OpuMepsl, IOATBEPKAAIOLINE STH CJIOBA, M 0Xa-
pakTepusyiiTe PoJib XMMHUH B COBpeMeHHOM Mupe. JJoKaxKuTe,
YTO KQXKAOMY 4eJIOBEKY B Hallle BpeMsi HeoOXOAMMO 3HATH OC-
HOBBI XMMUH, «...KOTOPasg HUYEro HHOI'O OT BAC He [OXKeJIaeT,
KaK NpujiesKHOrq B Hell yIpaykKHeHHs, K BAIlleMy CaMux Bac
YKpameHuio u oboramernunio» (M. B. JlomoHoCOB).

Anryan Jlopas JlaByasse
(1743—1794)

Bripatonuiicas ppaHnysckuii xuMHUK, akageMuk Ilapwxckoit
aKafieMuu Hayk. FIHTepec K eCTeCTBeHHBIM HAYKaM IPOABHJICA Y
JlaByasbe eme B oHOcTH. HO AHTyaH He
CMOT HapyHIATH CeMeHHOH TpaguIuu: OH
cTajJl 3aHMMAThCA Ha IOPUAMYECKOM da-
Kyabrere ITapHIKCKOrO yHUBEDPCHTETA u
JNIIb B CBOGOLHOE BPEMs, KOTOPOE OcTaBa-
JIOCh TIOCJIE TPYAHBIX BSaHATHH, CIyIan
JeKnun 0o QU3NKe, XUMHHU, [EOJIOTHH,
MUHEPAJIOTHH.

CrpeMileHue K TIATeJIbHOMY KOJHYE-
CTBeHHOMY H3MEPEHHI0 Pa3JIndYHBIX YCJIO-
BHIl, BIMAIOMHNX Ha OPOTeKaHWEe XHUMH-
YeCKMX Ppeaknuil, MacTepCTBO TOHKOI'O
3KCIIEPUMEHTAaTOPa M KellaHue PaCKPBITH
Haubosiee ofbiue 3aKOHOMEPHOCTH IPHUPO-
bl — OCHOBHBIE YEPTHI TBOPUYECKOI'o MeToxa JlaByasbe — chOpMH-
POBAJINCH Y HET'O eIlle B I'ofbl yuebsl,
~ B 70-x rr. XVIII 8. JlaByasse OPHCTYNHI K PelIeHni0 HanGoree
BaYKHOM Npo6GIEeMBl XMMUY — M3YYEHHIO IPOIECCOB F'OPEHU A U AbI-
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XaHHHA, KOTOPble PACCMATPUBAJIM TOTAA C TO3ULMH TeOPHH G Ioruc-
TOHA, HOCHTEJA «T'OPIOYECTH» TeN.

YueHOMY NOTPEGOBATIOCH OKOJIO ABYX KECSATHJIETHH HANDAKEH-
Hoft paGoThl, YTOOH AOKA3aTh HECOBEPUIEHCTBO 3Tol Teopmu. OH
NpoBeJ MHOI'OYMCIEHHBIE KOJUYECTBEHHbIE aHAJIH3bl IPOLYKTOB
peakuuil 1 yCTAHOBHJI, 4YTO F'OPEHHE — BTO He Pa3IOKEHHE «I'OPIo-
YHX BEH[eCTB» C BhIAeleHueM (IOTHCTOHA, a COeAUHEHNE BEIeCTB
¢ kuciaoponoM. JlaByasee «BIEepBble NIOCTABMJI HAa HOTH BCIO XU-
MHI0, KOTOpasA B CBOel (IorMCTOHHOI GopMe cToANa Ha I'OKOBE».
B 1783 r. JlaByasbe mpuBeN [AOKA3aTeNbCTBA CIOMKHOH IPHUPOABL
Bogbl. OKa3ayioch, YTO CAMOE PACIPOCTPAHEHHOE Ha 3eMJie BeIlecT-
BO IIpefcTaBiAeT Co0OM OKCUZ, «IOPIOYero BosAyxa» (BOZOPOKa).

«Toprounit Bosgyx» JlaByasbe OGHAPYKHUI U B COCTaBe NIPOLYK-
TOB CrOPAHUA «’KUBOTHBIX M PAaCTHTEIbHBIX Tel», KaK HasblBAIM
TOrIa opraHnuecKkue coeguHeHus. OH BBIACHUI, YTO 5TH BeIIECTBa
COCTOAT M3 Yriiepofa, BOLOposa u kuciaoposa. Tem cambim JlaBya-
3b€ 3AJI0K HJI OCHOBBI aHAJIN3a OPIraHUYECKUX COefMHEHMIT, ITO CO-
34aJI0 MPeAIOCHUIKY s BosHMKHOBeHu: B XIX B. Oprann4eckoin
XUMUH.

B 1789 r. JlaByasbe ony6iaukoBan «HagambHBIH KypC XHMHH»,
B KOTOpOM Oblia IpHUBefeHa «Tabauua NpocTHIX TeX». B aror cnu-
COK IIPOCTHIX BemecTs BouLiu 23 sieMeHTa (KHCIOPOK, a30T, BOJO-
poz, cepa, bochop, YIIePOs 4 T. A.) X HEKOTOpHIe CoexuHeHn A (13-
BeCTh, INIMHO3EeM, KpeMHE3eM U T. [.).

HayuHs1if nepeBopOT, COBEpIIEHHEIH BRIZAIOMUMCA QpaHIys-
cxkuM yuensIM A. Jlapyasbe B 70-x rr. XVIII B., yacTo Hasbl-
BAIOT «BEJHKON GPaHIy3CKOM PeBOJIOIHEN B XuMun». B ueM
3aKJII0YaeTca CyTh 9Toi peBosonuu? HazoBuTe riIaBHBIH
BKJag B xumuio A. JlaByasse.

2l Kak Bbl MOHHMAETe CYIIHOCTH IIPOIECCOB I'OPEHHMA M [AbIXa-
Hua? CpaBHHUTE HX, BHIABUTE CXOJCTBO M pasanuns. Orianua-
JOTCS JIM BAIITM IPEACTABIEHUA OT cy:xkeHuil A. JlaByasse?

OnuimnTe ONBITH, KOTOpHle Bhl HabMI0ZasH, KOI'Za YYHTeNb
LOKAa3bIBAJ BAM, YTO BOSA — CJIOMKHOE BEI[ECTBO, MOBTOPAL
onbITHL A. JlaByasne.

IlosicHuTe, mouyeMy COOIIOBAETCS 3aKOH COXPAHEHHA MACCHI
BelleCTBA NPH XUMUYECKUX PeaKIuAX, ONMPasACh HA NOHA-
THe XHMHYeCKOI'o dJeMeHTa, chopmynauposarroro A. Jlasy-
aspe: «...IIpejes [eIMMOCTH BeIleCTBa, JOCTUraeMBIH HpH
TIOMOIIH CYIIeCTBYIOMMX ceidyac MEeTOL0B aHANN3A» .
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Kak Brt CUHNTaeTe, IOYeMY B CIIMCOK XMMHUYECKUAX JJIEMEHTOB,

cocTapieHHbIH A. JlaByasbe, BOLLIK HEKOTOPLIE CIOKHDIE Be-
miecTBa?

BaxHeiinne Kiacchl coefHHEHNH 0 cucTeMe A. JlaByaspe —
KHCJIOTBI, OCHOBAHHA ¥ CONH. OTIHYAIOTCS JIX er0 IIPeCTas-
JleHusA OT Bawux? JlaiiTe noKasaTenbHsIH OTBeT, IpUBesHTE
ONpEefeeHNA TePMUHOB — Ha3BAHHUM KJIACCOB CJIOMKHBIX Be-
IECTB M [IPHMEPLL COeJMHEHNUH (Ha3BaHUA U POPMYJIEL HX).

‘Kaonx JIyn Bepronme
(1748—1822)

@paHnyscKUE XHMHK, AaKaileMuK IMapmxckoit axazemun
HAyK, CO3[aTeNs TEODHHM XMMHYECKOTO CPOACTBA BEH[ECTB, Iep-
BBIM HAYas CHCTeMAaTHYeCKHe HMCC/IeIOBAHHMS XHMHUECKMX PaBHO-
BeCHi.

Pemas npakrtudeckune sagaun, Beproate cpenan PAL BayKHBIX
orkpeiTuit. Tak Gelna cOsnaHa mepBas TeOPHS XUMHTECKAX paBHO-
BECHBIX Iporeccos. Bo Bpems cBoero npeGurBaHus 8 Erumnre ¢ soii-
CKaM#M [OJ KoMaHAOBaHMeM HarmoneoHa
Bepronsne samHTepecoBalics cocTaBoM BO-
ABbL CONAHBIX 03€P M YCAOBHAME OGpa3oBa-
HHA COAEL B 3THX eCTeCTBEHHBIX «dalbpu-
Kax coxeit». Msydenue 06pasoBaHus 3THX
PacTBOPOB NPHUBEJIO ero K BHIBOAY, UTO
YCJIOBHUSA XMMHUIECKOTr0 IpeBpameHus (0co-
GeHHO Macca M «CDOKCTBO») DearcHTOB,
a Tak)ke TeMIlepaTypa O4YeHb BJIHAIOT Ha
npoTexkaHue peakuuii. IIpu 510M B 3aBucH-
MOCTH OT PasdiMYHBIX YCIOBHH Hpomecca
M3 OJHUX U T€X )Ke HCXOLHBLIX BeI[eCTB MO-
IyT O6Pa3sOBLIBATHCS COeAMHEHHA DPAasInd-
HOro cocrasa. IIpoTus 21010 BRIROAA PE3KO
BBICTYIIUI ero cooredectseHHHK JK. JI. Ilpycr. Ha ocuopanum
OMBITOB C Pa3NAYHEIMHE BertecTsaMu IIpycr npumesn K BHIBOAY, UTO
COCTaB OZHOT'O M TOIO )K€ COeJHMHEHHS MOCTOAHEH, KAKHM Gbl Iy-
TeM OHO HY 0BLIO mOydeHO. ucKyceus Mexay ABYMS y4YeHbIMH,
papBmascs ¢ 1801 no 1808 r., okoHumtace OTKPHITHEM OLHOI'O U3
OCHOBOIIOJTAaraloIINX 3aKOHOB XMMHM — 3aKOHA IOCTOAHCTBA CO-
crasa coepuHeHuit. Coycrs cro ser H. C. Kypraxos OTKDHLI CO-
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eIMHeHNs [lepeMeHHOro COcTaBa, Ha3BaB MX GepTONLIMAAMH, M IO-
KasaJ, 4To uier BepToiie mO3BONAIOT IOHATH GOJee TrybOKHe 3a-
KOHOMepPHOCTH 06pa3oBaHMs BEI[ECTB.

BakHble OTKDHITHA Beprossie cheiaja mocie TOro, Kak CTal
MepBBIM CpPeJd XMMHKOEB [10CjeJOBaTeNleM aHTHUGJIOTHCTOHHOH Te-
opuu A. JI. Jlapyasse (c 1785 r.); oH ycTaHOBHI COCTAB aMMHaKa,
CHHHJILHON KHCJIOTHI, CEPOBOROpPOAa. 3yueHne CBOMCTB ABYX IIO-
CcrefHMX COefHMHEHHI NIPHBEJIO €r0 K BHIBOAY O BO3MOXXHOCTH CY-
[[eCTBOBAHU A GECKUCIOPOXHBIX KHCIIOT.

B cepenmue 1780-x rr. Bepronne paspa6oran crmocob GereHus
[OJIOTHA, BOCKA, OYMa’sKHOH# MAacChl XJOPOM. DTOT CIIOCO0 Hares
MUpOKOe pacupocTpaHeHue B Espome. B 3T0 iKe BpeMsa Bep’romg
HOJIYYHJI COH XJIOPHOBATON M XJIOPHOH KKCOT. Cpeu 3THX coxeil
HaunGosnee udsecTHa KClO; — xmopar kaans. IToagmee 3TO BemgecT-
BO CTa/IM HasHBaTh 6epTONEeTOBOM COJIBIO.

Beprosine MHOro cpenaja Ajasi PasBHTHA HayKH H BBICIIETO
o6pazoBanusa B0 PpaHIUU: OCHOBAJI JYydNIHe [OHBIHEe BBICHINE
yueGHBIe 3aBefleHNs — HOPMAJIBHYIO # [OTHTEXHHIECKYIO LIKOJIBI
B Ilapm:xe; cosgan KpyOHeHIIMH HaydHBIK JKypHAN «AHHAJBI
XHUMHH» .

K. Beprosiie OTKDHLT COeAMHEHHA llepeMeRHOro cocTana. Ka-
1 KHe MCCJeZOBAHMSA IOABEJH ero K rTakomy BeiBogy? Kaxme
NpeACTaBJIeHUA O IPOTeKAaHMH XMMHYECKHX IPOIECCOB BBEJ
B XMMHIO 3TOT yUeHbIH?

B deM 3aK/I0YAETCH CYHIHOCTEL HAYIHOH SUCKYCCHH O COCTaBe
2 pemrecTs? Yem oHa sakoHunnacs? IIpeAIONOKHUTE, UTO OBLIO
611, ecoru 6bl IOGefUIO IPOTHBOIOIOKHOEe MHeHHe. Kak Ha-
MeHHUJIach Obl TOIKA TEOPHA ¥ MPAKTHKA XMMHH?

Kakymo cosp u [0demy HasslBaioT 6eproiseroBoi? Hammmim-
3 Te ee GOPMYJY ¥ HayUHOe Ha3BaHMe, HafJUTe CTEIICHH OKHC-
JeHHs OOPAasyOIMX OTO COeAMHEHHE BJEMEHTOB, BbIBe-
nuTe GOPMYJIBI KHACJIOTHL H OKCHZA, COOTBETCTBYIOMMX 3TOH
COJIH.

HasoBuTe BemecTsa, COCTaB KOTOphIX ycranosmt K. Bepromre.
4 Hanumure ux ¢popmysisl. IlodeMy 6L BaXkeH BBIBOK O CY-
MeCTBOBAH MY 6eCKHCIOPOSHBIX KACIOT?
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Jxon laasTon
(1766—1844)

Awnrimitcknit QUsHK U XUMUK, wien JIOHLOHCKOrO KOPOJIEBCKO-
ro obuiecTBa, co3/laTellb XUMUYECKON aTOMHACTAKH, BBEJ B XUMUIO
noHsATHe 06 aTOMHOM Bece.

Habmogas sa aTMocepHEIMH ABIEHAAMH, Jansron sanaTEpe-
cOBaJICs COCTaBOM BO3AyXa. syueHnue cocraBa U cBOHCTB BO3AyXa
NPUABENO ero K OTKPBITAIO PAfa 3aKOHOB:
3aKOHa MapuHANbHBIX JaBIE€HUI B Traso-
BHIX cMecax (1801), sakoma Temmosoro
pacmiupenus rasos (1802) u sakoma pac-
TBOPUMOCTH ra30B B xHUAKOCTsX (1803).
9TH 3aKOHBI CTaJM BayKHLIMH BeXaMH Ha
OYTH CO3JaHUA TEOPUH COCTaBa ra3oB (-
3UYeCKO# aTOMHCTUKH. IIpUHAB ramoresy
O Pa3JIMYHON BeIuuMHE aTOMOB 'a30B, OK-
PY’KEHHBIX TENJI0BOH 0000UKOil, [lanbTOH
OOBACHUJ TaKWe (pHU3MuecKHe ABIEHHS,
KaK pacHIMpeHHe rasoB IIPM HarpeBaHWUH,
XapaKTep IAGPYsuHA rasos, 3aBUCHMOCTH
HUX TaBJEHUA OT BHEIIHUX YCIOBUIL.

OT dpusnuecKkoif arOMHCTUKH OH mepemten B 1803 r. k cosganuio
XUMHUYECKOH aTOMHUCTUKH., OCHOBHBIMM MHOJIOKEHHUSIMHA XHMHUYE-
cKoi aromucTukn JlanbToHa GBI ClegyIoNIHe:

1. MaTepusi COCTOMT M3 MeabuailIINx YacTUL — HeJZeIAMBIX
aTOMOB, KOTODbIE He CO3Jal0TCH U HE Pa3PymIaloTCs.

2. Bce aTOMBI OZHOI'O 31€MEHTa ONMHAKOBH [10 BEIMUMHE K HMe-
0T ONMHAKOBYIO Maccy (Bec).

3. ATOMBI Pas/IMYHBIX IJIEMEHTOB 06MaJal0T PasIHYHON Maccoit
H pasMepaMu.

4. CnokHbIe TaCTHIBL («CHOMAKHBIH aTOM») COCTOAT M3 OIpeJe-
JIEHHOT'O YKCJIa BXOAAIIMX B 9TO BEIL[ECTBO PA3IMYHBIX ATOMOB.

5. Macca cno:kHOM YacTHIBI OmpeAeNsercs cyMMOH Macc co-
CTaBJIAIONIUX €€ aTOMOB 3JIeMEHTOB.

ITomosxuB B OCHOBY cBOEH aTOMHCTHUECKOH TEOPHH npefcrasiie-
HHe 00 OTHOCHTENBHOM aTOMHOM Bece (Macce), [a/IbTOH BB B XH-
MHIO KOJTHYECTBEHHYIO XapaKTEePHUCTHKY aTOMOB M TE€M CAMBIM OKOH-
4aTeJIbHO AOKa3ajl X MaTepHUAJIbHOCTb. ATOMHas Macca CTajka B
JaibHeHIIIeM OfHOM M3 OCHOBHBIX XapaKTEPUCTHK BEIIeCTB.

B 1803 r. JTanbTOH COCTABYI NEPBYIO TaGIULy OTHOCHTEIBHEIX
aTOMHBIX # MOJEKYJISPHBIX MacC BEIeCTB. 3a eAUHUIY OH IPUHSI
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aTOMHYIO Maccy BOAOpoAa. B aroit Tabmune Buepsbie OBLIN yCTa-
HOBJIEHBI OTHOCHTEIbHBIE MacChl BOJOPOJa, KUCIO0POja, a30Ta, yr-
Jlepofia, aMMEaKa, OKCH/IOB CEPHI, a30Ta # IPYTUX BEI(ECTB.
Bacayra JlanbToHa B PasBUTHH XMMHUHM OrDOMHA: OH HaMeTHI
BepHBI OyTh KOJIHAYECTBEHHOrO OmpefeleHHsA cOCTaBa BEIECTE,
OPENIOKHUI CHCTEMY S8HAKOB JUIf «IPOCTHIX» M «CHOXKHBIX» aTO-
MOB. JlaJbTOH HPOBOTUI PabOTHI, HallpaBlIeHHbIE Ha YTOYHEHUE
OTZleMbHBIX IIONOKEHWI W pasbACHEHHE CYIIHOCTH aTOMHCTHYE-
CKOMH TeOpHH.
5 ¥ PackpoiiTe OCHOBHbIE HONOXKEHHS aTOMHCTHIECKOH TEOPHH
1 II. JanbroHa (HA30BUTE MX H IPOMILIIOCTPUPYITE IpUAMEpa-
Mmu). JIoKaxKATe, YTO BTOrO YYEHOr'o COPABEAJIUBO HA3BIBAJIH
«OTIIOM COBPEMEHHON XUMUH» .

KakHde OCHOBHBIE XapaKTEPHCTHKH (a) aToMa, (6) MOJIEKYJIs!
eBea . Jaabrou?

PaccKasKuTe 0 MepBoit TabiaHuie OTHOCUTENIbHbIX aTOMHBIX 1
3 MOJIEKYJIAPHBIX MaCC BEI[ECTB, cocraBnesnoi [1. JJajsbTOHOM.
TIoueMy 9TH MacChl — OTHOCHTEIbHbIE?

_‘ IToarBepAUTe KOHKPETHHIMH [IPHMEPAMH MBICIH . NanbToHA

4 0 CYLIHOCTH XHMHYECKHX DeaKITuii: «EguHCTBEeHHBIE H3MeE-

—— HEHHUs, KOTOPBIe MBI MOXKEM IIPOM3BECTH, COCTOAT B oThene-
HHUHM ApYT OT ApYTa YaCTHUL, HaXONSMAXCH Ha PACCTOSHHHUY.
Hanumure YpaBHEHHMS DeaKIMii pasHOro THOa K obcynuTe
IPOMCXOAAIHE HBMEHEHNA C TOUKH 3PeHHs 3TOr0 BRICKA3BI-
BaHHA.

Ameneo ABoraapo
(1776—1856)

WranbaucKuit XMMAK 1 GuUsHK, wien Axagemun Hayk B Typune,
OfMH M3 co3faTeNell aTOMHO-MOJIEKYIAPHOr0 YUEHUs, OTKPDLI 3a-
KOH, IOJYYHBIIXI BIIOCIEACTBUY €ro M.

IIponosxas ceMelHYI0 TPajHIHIO, Asoraapo craa a,(iBOKaTOM.
OfHaKO WHTEPEC K eCTeCTBEHHLIM HayKaM, npoGyauBLIniicaA y HETO
B MOJIOZOCTH, KPYTO H3MEHHI €r0 JKA3HEHHBIH IyTh. B 1806 r. on
HauMHAET Ipernofasath PusuKy B TypUHCKOM YHUBEPCUTETE. Han:
Goee BasKHEIMHU pabOTaMd A Pa3BATHs OCHOBHBIX MOJOXKEHHH
xuMuy ObLTM TP cTaThu ABOranpo, onyﬁmdxosanuﬂme B 1811—
1821 rr. B aTuX cTaThaX c(POPMYJIHPOBaHbI BaXKHEUIIINE BHIBOABL,
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KOTOpbI€ JIETIM BHOCTEACTBHH B OCHOBY aTOMHO-MOJEKYJISAPHOTO
VieHHsd.

ABOrasipo nepBbIM Hawall CHCTeMATHYECKH ONPefesATh KagecT-
BeHHBIN ¥ KOJHYECTBeHHBI COCTaB COefUHEHHH, HCXONS U3 OTHO-
IIeHus 06’beMOB 06Pa3yIOMIMX HX a3000pasHBIX BEMIeCTB, DTo I110-
BBOJIMJIO €My NPaBHJIBHO yCTaHOBUTH GOp-
MyJBl TaKHX BaXXHBIX COEQUHEHMH, KakK
aMMHaK, OKCHABl a30Ta, CePOBOJOPOL,
9THJIEH, MeTaH M Ap. ABOrajpo salmcal
opmyny Boxbr HyO B oTiinune ot mpepio-
skeHHo# [lanbromom HO, yraexucioro
rasa — CO, BMecTo mpuusitoro paree CO,
oxcuna yrrepoga (II) — CO Bmecto C,0,
merana CH, — panee CH;, aTumema —
C,H, BMecTo CH (BCe dopMyIHI 3ammcaHbI
Ha OCHOBAaHHH COBPEMEHHBIX IpefCTaBIeHML
06 OTHOCHTETBHON aTOMHOM Macce pasiny-
HBIX 3JIEMEHTOB U C HCIONb3OBAaHHEM COB-
PEeMEHHONR XMMMYECKO CHMBOIHKH).

ABOranpo OTKPBLT 3aKOH, 03BOIMBIIHH ONPENEIATh KOTHIECT-
BeHHBIE XaPaKTEPUCTHKH ra3oo0pasHbIX BEHIECTB: B ONMHAKOBBIX
00bemMax pasINYHBIX r'a30B HAXOLUTCH OLHHAKOBOE UHCIIO MOJIEKYJL
[P OfHAX H TeX XKe YCIOBHAX (TaKHX, KaK TeMIOepaTypa U KaBiie-
HHe). JTOT 3aKOH HOCHT MM er0 HepBOOTKPHIBATEA.

ABOTaipo yCTaHOBHJI, YTO fa’ke TaKHe IPOCTHIE rasoobpasHsie
BEIIeCTBa, KaK asoT, KHCJIOPOA, BOZOPOJ, CYIIECTBYIOT B BUE ABYX-
aTOMHBIX MOJIEKYJ, a He aTOMOB, KaK npeaunonarann II. Haneron,
a Bnocaencteun 1. Bepunennye.

Ha ocHoBanuu aTHX paccysxaenuit ABoragpo IpeaIoXUI IPoc-
TOH ¥ HafIeXKHBIH CI0CO6 ONpefieleHusa OTHOCHTEIbHEIX MACC MOJIe-
KyJ rasoo0pasHBIX BEHIECTB AejieHHeM HX IIOTHOCTeH Ha IIoT-
HOCTB BOAODO/Ja, IPHHATYIO YIEHBIM 3a 5TAJIOH.

ComocraBuB yCTaHOBIEHHbIE TAKAM 06pa3oM MOJIeKYJISpPHbIE Mac-
Chl r'a3000pPa3HBIX BEM[ECTB ¢ KX COCTaBOM, ABOraipo HaIIEJ MOJe-
KyJspHEIe H aTOMHbIE MaCChl KHCJIOPOfia, a30Ta, yrieposa, Cepsl,
docdopa, xm0pa, GIH3KHE K UX COBPeMEHHBIM 3HAYCHHAM.

Hatire dopmymupoBKy 3akoHa A. ABoraapo. Hasosmre Ba-
Helfllne CIefCTBHA, BEITEKAIOMIMe U3 5TOr0 3aK0Ha.

Touemy a5 3aKoHa A. ABoragpo HeoGXORHMMO YKa3bIBATH, UTO
3aBHCHMOCTB, CPOPMYINPOBAHHAS B HEM, JeHCTBYET TOJIBKO
[IpH OAMHAKOBBIX YCIOBUSAX (TEMIepaType, fasieHun)?
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Mo | PaccupnraiiTe, ONMHAKOBOE MJIM PadHOe YHUCJIO MOJIEKYJI COAEP-

3 kAT pasHble HOPIMA rasa: a) 11,2 1 mpu H. V.3 6) 0,125 monb
mpu 4 at™ u 0 °C; B) 5,6 1 mpr 0 °C 1 2 aTm; r) 0,5 MOXbL NpH
H. y. OnpegennTe 3TO YUCHO.

HaszoBuTe BemiecTBa, GOPMYJIEI KOTOPLIX IPABHIbHO ONPERE-
i A. ABorafipo, ¥ IOACHHTE, KaK OH 9TO0 CAeNall.

HamumuTte GopMyJisl KHCIOPOAa, as3oTa, BOLOPOAA. Tak nu
ux sanuceiBal A, Asoraapo?

171 Kakoro BO3EyXa — CYXOro HJIM BJQXXHOT'O, B3ATHIX
6 [IPU OZMHAKOBBIX YCIOBHAX, GyneT nMeTh GONBIIYIO maccy?
Tlouemy?

IOvutpuit ABanosua Menneaees
(1834—1907)

Pycckuil yueHblI, OTKPBLI IlepuopuuecKHi 3aKOH XUMHYECKHX
saeMeHTOB u cosgai IleproguyecKyio CHCTeMy 9JIEMEHTOB, KOTO-
pas CAYKAT KJIIOUOM K OTKPHITHIO HOBBIX 3JIEMEHTOB.

B 1955 r. amepukaHcKue dbusukn Bo riase ¢ I'. Cuboprom cun-
Te3HPOBAIY XMMHYECKHH dJIeMeHT C IOPAXKOBHIM HOMEPOM 101.
OHE faiu eMy Ha3BaHUe MenOerecuil — B 3HaK IPUSHAHHSA 3aCAyT
BBIZAIOIIEr0CS PYyCCKOro y4eHOro.

Iepuonuueckuii sakon u Ilepmoamde-
CcKasl CHCTeMa CTaji Ba)KHeHIIHM BKJa-
nom JI. 1. MenpeneeBa B pasBHTHE eCTeCT-
BosHaHHA. HO OHH COCTABJIAIOT JUIIb YaCTh
OrpOMHOTO TBODYECKOIO HacHepus yde-
moro. IlosHOe co6paHue €ero COUNHEeHHHA —
25 06beMHCTLIX TOMOB, HaCTOsAMIas dHIIMK-
JIomeus 3HaHUH.

. . Mengenees NpHBeX B CHCTeMY
pasposHeHHBIE CBefeHHs 00 nsoMOpbH3-

Me, H 5TO CHIFPAJIo CBOXO POJB B PasBHUTHH
reoxuMun, OT OTKPBLI KPHTHYECKYIO TeM-
HepaTypy KHIEHHs, BbIIle KOTOPOH Belle-
CTBO He MOMET HaXOMHThCA B JKHEKOM COCTOSHHH, paspaboran
FHAPaTHYIO TEOPHIO PACTBOPOB M [I09TOMY IIO IPaBy CIATAETCH BbI-
natomuMcs busHKoXuMHuKOM. OH IIPOBel IiiyGoKHe HCCaef0BaHIA
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CBOMCTE pa3pesKeHHBIX IadoB, [OKas3as ceGs IPeKPacHBIM (HDH3H-
KOM-9KcnepumeHTaTopoM. 1. V. MeHzenees NpefIOKHI TeOPHIO
HeOpPraHWYecKOr0 MPOUCXOXAeHNA Hed)TH, 4O CHX MOP MMEIOH[YIO
IpuBepsxeHIes; paspaboran mpolecc IPUIOTOBIEHHS Oe3fBIMHOIO
1Opoxa; M3y4Yan BO3AYXOILIABaHHME, METEOPONOIHIO, COBEPIIEHCT-
BOBaJ TeXHHUKY uaMepenuit. Byayun ynpasnsatomum I'maBHOM ma-
JIaThl MeP U BECOB, MHOI'O CAeNan AJA Pa3BATHA HayKu 06 HaMepe-
HHSX — METPOJNOTHMH. 3a CBOM HayuHBle 3acayru MeHgenees 6Bl
n30pan unenom Gomee 70 axaneMHit B HAYYHBIX OBMIECTB Pa3HEIX
CTpaH MHpa.

B Hay4HOH gesiTenbHOCTH YUEHBIH BHAEN, IO €ro CcHOBaM, CBOIO
«IepsyIo cnyx0y Pogune».

Bropas ciyx0ba — nepgaroruueckas LesTenbHOCTD. O. 1. Men-
Renees Obla aBTOPOM yueGHHKa «OCHOBBI XHMHM», KOTODHI npu
ero :KM3HH BbIgepixan 8 M3jaHHH U He Pa3 MePeBOZMUICT Ha HHO-
CTpaHHBIe S3BIKK. MeHpenees npenogasan BO MHOIEX yIeOHBIX 3a-
BefieHuAX IlerepOypra. «Ma ThcAY MOMX YUeHHKOB MHOIO Tellepb
TOBCIORY BHEHBIX [esTeneit, H, BcTpedas MX, BCelZla CABIIIAN, ITO
mobpoe B HHX ceMs IONaran, a He IOPOCTYI0 OTGHIBAN TIOBHH-
HOCTb», — IINCAN Y4YeHBIH Ha CKIOHE JeT.

. 1. Mengenees mpossun cebsi OOZIMHHBIM NaTPHOTOM, 3a-
GoruBmEMcs O pasBuTHE # Gyaymem Poccmm. B croem mMeHH
Bo610oBo om craBmn «OIBITH 1O pasBegeHHIO xaeGOB». HeranbHO
H3yYan cloco0H ROObIYM Hed)TH ¥ Gax MHOTO IEHHBIX DPEeKOMeH-
Aamuit 0 MX ycOBepllleHcTEOBaHMIO. OH IIOCTOAHHO BHUKAM B Ha-
CYHIHble HYK /bl IPOMBIILTeHHOCTH, Nocem|an GabpUKH H 3aBOLHI,
PYBHHKH H IIaxThl. AsTOopuTer MeHgeneeBa ObLI HACTOIBKO
BBICOK, 9TO ero MOCTOAHHO NPHUIIAalllasd IKCIEePTOM AIA pellle-
HHS CIOXKHBIX DKOHOMHYeCKHX npobrem. Hesazmonro zo cmeprum
oH ony6nukoBan KHury «K mosmammio Poccum», B KOTOpOH Ha-
MeTUJ OOUIMPHYIO [IPOrpaMMy Pa3BUTHS HPOUSBOLMTENBHBIX CHI
cTpaHBI.

«Ilocer HayuHBIN B3OiigeT A KATBH HapOLHOH», — TaKOH
ObLn meBM3 BCell [@ATENIBHOCTH YIEHOTO.

Menpgeneer Obln OZHUM U3 KYJAbTYPHEHIIAX NIOfEH CBOETO Bpe-
meHH. OH rry6oK0 HHTepecOBaNCA TUTEPATYPOH B HCKYCCTEOM, CO-
Opan OrpOMHYIO KOJIEKIHIO DePOAYKIHKHE KADPTHH XyIOKHHKOB
PasHBIX cTPaH M Haponos. Ha ero ksaprupe uacTo mpoxogmmn
BCTPEYH BHIJAIOIUXCA KeATeNell HAYKH U KYJAbTYDHI.

IlpusesuTe NIPUMEpHI Pa3HOCTOPOHHEX HHTEDPECOB . 1. Men-
JielleeBa B HayKe.
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Kakne «tpu cryx6er Poccum» Beimensn . V. Menpenees
B cBOel AeATenbHOoCcTH? HasoBHTe ero JOCTHKEHHS B HHX.
= ([[puMedaHHe: TPeThA Cayk6a — CoZeHCTBHE PASBUTHIO IIPO-
MblILIeRHOCTH Pocenn.)

N

IpuBesKTe IPHMEDHL, LOKasblBaomiue, uro JI. V. MeHnenees

3 He TOIBbKO oTKpsLa Ileproguueckuit 3akon 1 nocTpom Ilepu-
e OLMYECKYI0 CHCTEeMY XMMHMYECKHX JIeMeHTOB, HO M MHOroe
cHesian AJA yCcTpaHeHHs IpoOesioB B Helt B yTOYHEHHA CBEfle-
Huit 06 di1eMeHTax.

] Ta6muua JI. V. MeHpeneesa HagniBaeTcs Ilepropmdeckoif cuc-
4 Temoii. O6bLSCHATE, YTO TaKoe INEPHOSUYHOCTH, B YeM OHa
NpOABJAETCSH, KAKOBEL ee NpuunHsL. [loueMy B Tabaune MeH-
IesieeBa OTPaskeHa CHCTeMa, & He IPOCTO KJACCHPHKAIUA
XHUMHAYECKHX 3T€MeHTOB?

HoxaxuTe cIpaBeAJHBOCTH ClIoB Mengeneesa: «Ilepuonnye-
5 CKOMY 3aKOHY GyAyijee He I'DOSHMT pa3pylIeHHEM, a TONBKO

R HaJCTpOliKa ¥ pasBUTHe 00EIafoTCa».

CaanTe ABryct Appennyc
(1859—1927)

Isenckuit GU3NKOXUMHK, CO3JATeNb TEOPHHU IAEKTPOTHTHYIE-
ckolf pHcconManmum, akaZeMur KOpONeBCcKOH akaZeMus Hayk
HIsenun.

C mepBbIX gHel yueObl B CTADHHHOM YHHBEPCHTETe I'OPOAa Vn-
cana (cesepaee CTOKIOnbMa) APpeHHMYC CePbe3HO 3aHsincHd PuU3H-
KOif, XOTA M HeKIUH II0 XHMHH TOXe I1ocelas OXOTHO. )

3naHMe PU3UKH IOMOrI0 AppeHHYCY PEIINTh OLHY U3 BasKHeH-
HIBX npobieM XMMAH: BBHIACHATH NPUPORY PacTBOPOB DIEKTPONIH-
70B. B crathe «O gucconualnuy PacTBOPEeHHBIX B BOJE BEIECTB»,
ony6nukoBaHHON# B KOHmE 1887 r., Appenmyc copMyIHpOBan
OCHOBHBIE ITOJI0KeHUA TeOPHH FIEeKTPOIUTHIECKOH AHCCOIMANH:

1) 21eKTPOSUTH B PACTBOpaX COCTOAT M3 YACTHYHO SHCCOIM-
HPOBAHHBIX MONEKYJ, KOIMYECTBO KOTOPBIX PACTeT IpH pasbasie-
HHMH PacTBOPA;

2) obpasyomuecs IPH FUCCOHAIINY MOJEKY HOHbI OLpefes-
10T clenubuUecKHe (pusNUecKne H XHMUUECKHEe CBOMCTBA PAacTBO-
POB 37IeKTPOIHTOB;

3) B GeckOHeuHO pa3baBiIeHHBIX PACTBOPAX MOJNEKYJBl CYHIeCT-
BYIOT TOTBKO B BHJe HOHOB;
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4) coepuHeHMe B pacTBOpe TeM Gosee aKTHBHO, UeM GoJIbIIe OHO
JIHCCOI.{HHPOBaHO Ha UOHBI.

Ha ocuHoBanmm mnpepcraBieHnii o6 o6pasoBaHUM AKTHBHBIX
YaCTHL B PacTBOPaX 3JIeKTPOJIUTOB ApPpPEeHUyC BHIABHHYJ OGLIyIO
TEOpUI0 06paBOBAaHUS «aKTUBHBIX» MOJIEKYJ [PHM XUMHUYECKHUX
peaknuax. B 1889 r., uayuas MHBEPCUIO TPOCTHMKOBOTO caxapa,
OH IIOKasaJ, YTO CKOPOCThb 3TOH PEAKIMHU ONDPEAeAETCs CTOJKHO-
BEHHEM TOJBKO «aKTUBHEIX» MOJIEKYJI.
Peskoe moBeillieHNe 3TOH CKOPOCTH C poOC-
TOM TEMIepaTyphl OIpeAesifeTcsa IHAUH-
TEJbHEIM YBEJIMYEHUEM IIPH 3TOM KOInye-
CTBAa «aKTHUBHBIX» MOJIEKYJ B cHcTeMe.
Jna BeTYyNJIEHNs B PEAKIMIO MOJIEKYJIBL
IOJIKHBI 00JIafiaTh HEKOTOpOH a06aBOY-
HO# 9Heprueil 0 cpaBHEHHIO CO cpefHel
9Heprueil BCeil Macchl MOJIEKYJ BeIlecTBa
IpHu OINpejieNeHHON TeMIiepaType (aTa fo-
GaBouHas aHeprua OyJeT BIOCJIEACTBUHU
HasBaHa 9Heprueil akTuBaiuu). Appe-
HHYC HAMETHJI IIyTH N3YUYEeHUdA nIpupoabl U
BHJa TEMIEPATYpPHON 3aBHUCHMOCTH CKO-
poctu peakuuu. Ilpu ganbHeilleM HCCAELOBAHMM APYTHMH yde-
HEIMU (B IIepBYIO OuYepenb aHIMIMHCKMM xuMuUKOM Y. Mak-JIpion-
com) B 1920—1930-x rr. 65110 OKOHYATEJbHO BHBEAEHO ypaBHe-
HHe 3TOI 3aBHCHMMOCTH, IIOJIyYuBliee uMa Apperuyca. OHo cTano
OfIHUM M3 OCHOBHBIX yPaBHEHHH XMMHUYECKOH KMHETHKH, a PHEep-
rud aKTHBAUUM — Ba’KHOI KOJHMYECTBEHHON XapaKTepHCTHUKOM
peaKmuoOHHOI crocobHocTH BeriecTtB. B 1903 r. AppeHuyc Gnia
yaocroen HobesneBcKoil mpeMun 3a UpesBblYaiiHbIe 3aCAYTH B pas-
BHUTHH XUMUU.

Hayunble MHTEpecHl ApPpeHHyCa He OrpaHMYMBAINCH dusuye-
ckoil xumueil. OH HaIKcaa OKOJO AByX COTEH paGoT IO pasimy-
HBIM BOIIPOCAM XHMMHM, GHOJIOruM, acTpoPusUKH, KOCMOTOHHH.
B 1923 r. AppeHnyc BBICKA3aj MBICAb, YTO OCHOBHEIM HMCTOUHM-
KoM oHepruu COJNHuA SBIAETCA 9HEPrusA, BHAENSAIONIaAcHA IpPU
TEePMOALEePHOM peaKiuy 06pasoBaHuA reJins U3 Bogopoga. PaGoTs
C. AppeHnyca XOpOLIO 3HANM B Halleil crpade. IlpusHaHmeM ero
BKJIafla B pasBHUTHE XMMHH CO CTOPOHBI PYCCKUX U COBETCKUX yue-
HEBIX 6B1I0 M30paHue IIBeACKOro yueHoro wieHoM Ilerepbyprckoit
axagemun (1903) u Axagemun Hayk CCCP (1925), mOYeTHBIM JOK-
TOopoM MOCKOBCKOT0 yHUBepcuTeTa ¥ PHKCKOro NOIUTEXHUIECKO-
ro MHCTHUTyTA.
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1 . HasoBuTE OCHOBHBIE MOJIOMKEHNS TEOPUH 3JIeKTPOIUTHIECKOR
AMCCONMANMH M NPONJLIIOCTPUPYITE HX IpUMepaMu.

C. Appennycy HobeneBcKyIo IpeMHuIO «B IpH3HaHMEe 0coboro
3HAUYEHHMS TEODHUH OJIEKTPOJIHTHUYECKOH Aucconyanuu Aus
pasBUTHA XUMUM». B ueM BB BUAUTE ocofoe 3HaUEHMe 3TOMH
Teopuu?

9 F B 1903 r. Koposiesckas akagemus Hayk IlIBenuu npucyauia

Kak KnaccuumupyoTest aIeKTPOIHTHL (a) 10 XapaKTepy 06-
pasyIomuxca HOHOB, (6) IO CTEHEHN 3JIEeKTPOTUTHYECKOR

Aucconuanuun?

Kak aaBHCHT CTemeHb 3JIeKTPOJIMTHYECKOH AucCOnMAaIuu OT
npuposl anekrpoanTa? IlpounnocTpupyiiTe 3Ty 3aBUCHMOCTD
Ha MpuMepe rHAPOKCUAOB, 06pa3OBaHHBIX dJIeMeHTaMK OHO-
ro nmepuofa (HampuMep, TPeTbero) M ofHOM MOArPYNIILL (Ha-
npUMep, HOATPYIIB LIeJ0YHBIX METAJLIOB MJIM raJIOT€HOB).

Paccraxcure o Teopum o0pasOBaHMA «aKTHUBHEIX MOJIEKYJI»
opM XMMMYecKMX DeaKnusax, BeiABHHYyTo# C. AppeHnycoM.
Yro TaKoe 3Heprus aKTHBanuyu Moiekyn? Kak ee MOBbICHTE?
Yro npu 9TOM UIMEHUTCA?

TIpuBeauTe NPHMEPHI, AOKA3BIBAIONIME MHOI'OCTOPOHHOCTH
HayuyHBIX nHTEpecoB C. AppeHnyca.

HBan Anexceesnu KaGaykos
(1857—1942)

CoBeTCKHuil (pUSMKOXMMHUK, IOYETHBIA WieH AKafleMuUn HayK
CCCP, BbICKAa3aJ UAEI0 O 'MApaTAIMH HOHOB B pacTBOpax.

Eme Bo Bpems ofGydeHus B MOCKOBCKOM yHHBEpCHTETE
. A. KabnyxoB HayaJ IPOBOJUTEL MCCIEOBAHMA CBONCTB MHOroO-
ATOMHBIX CIINIPTOB B Jab6oparopuu B. B. Maprorukosa. Jepes rox
nocsie CKOHUYAHUA YHUBepcHuTeTa, B 1880 r. OH IMONIy4Yna KOMaHu-
POBKY /I IPOAOJIKEHU A MCcIeaoBaHuil B JaGoparopuu A. M. Byt-
neposa B Ilerep6yprcKoM yHUBEpCUTETE.

B koHue 80-x — Havaue 90-x rr. M. A. KabnykoB yBiexcsa ¢u-
audeckoil xumueii. Paboras B 1abopaTopuM HeMEIKOI'0 yUeHOro
B. OctBanbga B Jleitmuure, oH OOHApPYXHUJ, YTO MOJEKyJIApHAsA
9JIeKTPOIPOBOAHOCTD 3JEKTPOTUTOB (HapuMep, XJOPOBOAOPOAa)
B OpraHMYECKHX DAcTBOPHTENIAX M3MEeHsaeTcsd He TaK, KaK B BOZHBIX
pacTBOpax. B opraHHYecKMX cpefax MOJEKyJaapHas 3JeKTPOIpO-
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BOJHOCTE pacTBOpa yMeHbIlIaeTcs ¢ ero pasbaBieHneM. OToT GaKT
OB OYeHb MHTepeceH, TaK Kak paHee B. OcTeanbg, C. Appernyc
o6HapYKUIM, 4TO B BOAHBIX PACTBOPaX MOJIEKYJApPHAA 3JIEKTPO-
NIPOBOAHOCTb IIpH pasbaBieHNM yBenuuuBaeTcda. UTobel 06bac-
HuTh AaHHBIN dakT, M. A. KaG1yKoB npuUBJEK IOJOMEHUA THJ-
paTHO# Teopum pacTBopoB M. M. MeHnge-
JneeBa. B Teopuu aneKTpoauTnuecKoi guc-
COIMANHUHU IPOBOANJIACH [IOJHAA aHAJIOIMSA
Mex/ly IOBefeHNeM IrasoB M paabaBiIeHHBIX
PacTBOPOB M MTHOPHMPOBAJIOCH XUMHUECKOE
B3aHMO/IefICTBHE MEMXAY pPacTBOPeHHEIM
BelecTBOM M pacTBOpoM. B rumapaTHOi
TEOPHMH pacTBOPBEl paccMaTPHBAJIMCh Kak
cHCTEeMBI accopMamuil wacTHi, KOTOpPHIEe
Tenepb Ha3BIBAIOT COJbBATaMM (A BOJI-
HbIX pacTBOPOB — ruapaTaMu), HO IIpH
3TOM He IPUHUMAJICA BO BHUMaHue pacmnaj
MOJIEKYJI 3JIEKTPOJKTOB B pacTBOpe Ha
HOHBHI,

B 1889—1890 rr. oaguoBpemenHo H. A. Ka6nykoB u apyroi
pycckuilt yuenslii B. A. Kucrakosckuit (1865—1952) poicKazann
MHeHHue, 4TO IIpHu pachOTpeHmd MEXaHN3Ma pPacTBOpPEHUsA Be-
IECTB CJAEAYET YUUTEIBATh MTOJOXKEHNS O0eUX TEOPHii: 3JIeKTDOIH-
THUYeCKOH AucconManyy ¥ IMAPaTHOMN. B 1oKTOPCKOM guccepTanum
«CoBpemMeHHEIE TEOPUH PACTBOPOB B CBSSH ¢ YUCHHAMH O XUMHUYE-
ckom paBHOBecun» (1891) Kabiykos noKasas, 4TO mpu pacTBOpe-
HMM MHOTHX BellleCTB 06pasyloTcs UX WOHBI (IOJOKEHUe TEOPHH
9JIeKTPOJUTHYECKOH AMCCOnMAnUK), KOTOPble I'HApaTUPYIOTCH —
B3aMMO/IEHCTBYIOT — € MOJIEKYJIaMHU BOAHI (II0JI0KeHHe THAPaTHOR
Teopun). B nanpreitimem U. A. Kabiykos orcTanBaj Heo6X0AuMOCTb
obbeauHeHNs NpeacraBieHnit o6enx reopuit pacTeopos. Ilocie co-
3gaHud B Hauaje XX B. rHApDaTHOH TEOPUHM YUEHBLIH IpOIaraHAu-
poBaJI €e B CTAaTbAX U y‘leﬁnnxax.

OHOBPEMEHHO ¢ HayUHOM gearTensHOcThI0 M. A. KabayKoB BeJ
npenojaBaTenbcKkyio pabory. B MockoBckOoM yHHBepcuTeTe OH
MIPOYKTAJ IepBLIi Kypc pusnuecKoi xumuu. Ony6imKoBaHHEIN B
1900 r. yuebunk H. A. KabnykoBa «OcHoBHBbIE Hauajla HEOPraHHU-
uecKoil XMMHM>» BbIgep:kas 13 uaganuit.

PacckarkuTe, B 4ueM 3aKJI0UAETCA OCHOBHAA sacayra U. A. Ka6-
nykoBa u B. A. KHCTAKOBCKOro B DACKDBITHM MEXaHH3IMa
PacTBOPEHUSA BelecTs.
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210 B ueM 3aKJIIOUaeTCs CYIIHOCTh THAPATHOR TEOPHH PacTBOPOB?

i Kro ee aBrop? IloAacHHTe Ha IpHUMepax, KaK IPOHCXOLUT
npouece 3JeKTPOJUTUYECKON AUCCONUANUM JJId BEINecTB C
pa3/IMUHBIM THIIOM XMMHUYecKoi cBaan. MoryT Jiu nogo6Heie
npormecchl IPOUCXOANATH B HEBOAHBIX PAcTBOpax?

3 Kak yBeMuuTh cTENneHb AUCCOMMANY CIaboro 3JIeKTposmTa?

4 . Kaxme uacTHmbl IPUCYTCTBYIOT B BOAHBIX pPacTBOpax: a) ca-

, xapoanl (caxapa); 0) cyabdara mezu (II); B) ammmaka? Ha-
numure uX GopMysibl M HasBaHusg. Kakoil M3 pacTBopoB
He 6yzeT 067a7aTh CBOMCTBOM 3JIEKTPOJUTHUYECKOH IIPOBO-
aumocTu?

Anpu Jlyu Jle Illatense
(1850—1936)

®paHnyscKuit GU3NKOXKMMUK ¥ MeTasIoBes, wieH [lapmxckoit
aKajeMHH HayK.

B 1884 r. Jle Illarense BuepBbie chopmyauposas obuyuii 3aKoH
cMeneHns TePMOAMHAMUUECKOI'0 PaBHOBECHA B XMMHUYECKHX pe-
aKnuAX HOJ BINSAHMEM BHEIIHHX GaKTOPOB — TeMIIepaTyphl, 1aB-
JneHus u ap. «Eciu B cucTeMe, HaxojsAmieiica B paBHOBECHH, H3Me-
HUTh OAUH u3 HpaKTOpPOB paBHOBECHS, Ha-
npuMep yBeJUYHUTH jgaBieHHe, — IHCAl
Jle MlaTense, — To MpoM3OHAET peaKnud,
COIPOBOMAAIONIaACH yMeHbIIeHHeM O06Db-
ema, u HaobopoT. Eciu ke Takue peaKnuu
npoucxoaaT Ges mameHeHusa obbema, Ha3-
MeHeHMe BHEUIHero jaBlleHuUs He OyzneT
BJIMATHL Ha paBHOBecue». Jle llartense cun-
Taj, 4To NoAaBadAiomiee GONBIINHCTBO pe-
aknuil obpatumo. [[o KoHma IpoTeKawoT
JIMIOIb peakIuyu, B peayabTaTe KOTOPBIX
NIPOMCXOAUT BHIEJIEHVWE M3 PeaKUOHHON
cucTeMbl OHOrC H3 NPOAYKTOB B BHjE
ocagka, rasa u T. i. Ceiiuac sakoH Jle Illa-
Teabe GopMyIMpYyeTcs B ofLieM BHje cleayIoIuM o6pasoM: sHeuL
Hee 8030eilcmeue, KOMOPOe 8bLBOOUM CucmeMy U3 MePMOOUHAMU-
uecKk0z0 paBHOBeCusl, Bbl3bl6ALN 8 IMOIL cucmeme npoyeccyl, Ha-
npasniennble HQ OCAA0LEHUE DESYNbMAMO8 MAK020 BLUAHUA.
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HcnospsoBaHue 9T0# 3aKOHOMEPHOCTH [TO3BOIAET MIOBHICHTE 9KO-
HOMMYECKYI0 3G (eKTHBHOCTh TEXHOJOTHYECKHX IIPOLEeCCOB, TaK
KaK, H3MeHAs yCHOBUsA IPOTEKAHUS IPOIEcca, MOMKHO JOOHTHCA
Pe3KOro yBeJudeHUs BHIXO#a Heo0X0AUMOro MpoayKTa.

Bero xuanp Jle IllaTenbe MOCBATHI MCCIEXOBAHMAM, BaXKHBIM
J1sl pasBUTHA NPOMBIILIeHHOCTH. Cpeau ero paGor — mpoBeseHEne
CHHTe3a aMMHAaKa, CO3ZlaHue HOBHIX CIIOCOGOB IOJIyYeHHS BI3PHIB-
YaTBIX BellecTB, COBepIIEHCTBOBAHNE BHIIJABKY METAJJIOB, IIPO-
M3BOJCTBA NEMeHTa, CTeKJa ¥ APYI'UX BelecTs.

Maorue npuGophbl ¥ MeTOAL! NPOBeEHNA aHAJIM30B, paspaboTaH-
uoie Jle Illatenbe, NCIOIB3YIOTCA B PASMMYHEIX 061ACTAX HAYKH B
TexHUKH. TepMosNeKTpU4eCKUH NHUPOMETDP M ILIATUHOBO-POZAME-
Bas TepMoIlapa HeOOGXOAMMbl JJIsl N3MEpPEeHHA TeMIePaTyp CBEIIHe
600 °C. MeramtorpapudecKkuii MUKPOCKOI faeT BOSMOKHOCTD CY-
AUTH O CTPYKType METAJIJIOB U CILIaBOB.

JaiiTe GopMyAUPOBKY saKoHa-npuHnuna Jle Illatense. ITpu-
MEHMTe ero /J1 OnpeAeJeHHbIX YCIOBUH CMEIeHUA PABHOBE-
CHUsA B CTOPOHY NIPAMOI PeaKnuHy /I CAEAYIONTUX CUCTEM:

a) N, + 8H, == 2NH; + @;

6) CO, + Ca0 == CaCO; + Q.
Kaxux peaknuii, mo meenuio Jle Illarense, Gospiie — obpa-
THUMBIX MIM HeoOpaTuMeiX? B Kaxkux ciayuasx XuMmudecKue
peaxknuy IpoTeKaioT go KoHna? [IpuBexuTe npuMepsl, Hamu-

IIuTe ypaBHEHUA DeaKnMil B MOMEKYNAPHON u MOHHOM ¢op-
Max.

[~

L]

Kaxoe anaueHne AJIdA ynpaBJIeHUdA TEXHOJIOM'HYECKHMH IIponec-

caMH OPY NPOMBIILIEHHOM IIPOM3BOJCTBE XMMHYECKHUX CO-
enuHeHNi nMeet 3akoH Jle Illatense? [IpuBeaure opuMepsl.

CxemMa XMMHYECKOT'0 MPOMECca YCIOBHO ONMCHIBAETCHA ypaB-
HeHneM:
A+B,=AB,+Q.
(rB.) (r.) (r.)

Onpenenure HanpaBleHUe CMEMEHNA XUMUIECKOTO PaBHOBe-
CHsl IPM CAEAYIOIMMX YCHOBUAX: a) BRIBOA mpogyKTa AB, ma
cheprl peaknuy; 0) MOBHIIEHHE AaBJEHWS; B) MOHMKEHHE
TeMmmepaTyphl; I) fo6arnenve emecrsa B,. Kakumu Teopern-
YeCKNMH 3HAHUAMU BBl HOJB30BAJINCD, BEINONHAA 3aaHne?

=] [e]
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PaCTBopMMOCTb rTMAapoKCUaoe u coneu B Boage
(Mpn KOMHaTHOW Temnepatype)

KATHOHBL
AHHOHBL HY | Lit [ K* | Na© [ NH}|Ba®" | Ca? |Mg®"| sr2T | AP | r® | Fe2t | Fet | Ni%* | Co? | Mn®t| Zn®t | Agt |Hg?t| Pb?t| sn?t| cu?t
OH™ P P P P |P - -
F- P/ P/P|P|P P P|P P|P P P
- PIP|P|P|P|P P|P P P|P P P P
Br P/ P|/P|P|P|P P/P|P|P P|P P P
. P/ PP P|P|P PlP|2|F P|P P P
i P/ P|P|P|P|P P|— |- -
503" P/ P/P|P|P ? | - ? ? 2| 9
S0, P P P|P|P P P|P P - P|P
NO; P/ PIP|P|P P P P PP P|~|P
NO, P P P P|P 21?21?22 ?2? ? 2| 2
PO} P P P|-
€03~ P P P P|P ? 7 ? ? ?
CH,C00™ P P P P P P P P|P|l-|P P|-|P P P PIPIP P -|P
8i0;~ P/ P| 2 2 2] 212! 2 212 21 2

QNEKTPOXMMWYECKUIA PAL, HANPSXEHUIA METAI/IOB
Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Sn, Ph, H,, Cu, Hg, Ag, Au |

ocnabneHue BOCCTAHOBUTENBHBIX CBOWCTB, aKTUBHOCTY

' PAN SNEKTPOOTPULATESIBHOCTU HEMETAJINI0B
H, As,I,Si,P, Se,C, S, Br, CL, N, O, F

yCHneHVe aneKTpooTPULIaTEeNLHOCTN

P — pactBopsietcs
(>1rHa 1001 H,0)

— Mano pacTeops-
etca (010,110
1rHa 100 H,0)

— He pacTBopsieTca
(<0,1rHa 100 H,0)

- — B BOAHON cpene
paanaraeTcs

? — HeT AOCTOBEPHbIX
cBefeHui
0 CyLLEeCTBOBaHUN
coeavHeHVs




