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BBEJTEHHNE

B coBpemeHHOM 0011eCTBE IIepesl CUCTEMON 00pa30BaHuUsl IOCTABJICHBI
HEeMNpOoCThIe 337ayd. DTO, NMPEXJE BCETro, TpeOOBaHMUS K KaueCTBEHHOMY
00y4YeHHIO, B KOHEYHOM HUTOT€ K IOJHOLEHHOMY Pa3BUTHIO JIMYHOCTH.
HoBple connaabHO-9KOHOMHYECKHE YCIOBHSA, B KOTOPBIX (DYHKIIMOHUPYET
poccuiickoe 00pazoBaHWe, MpPEAIoaraeT Hajlluuue y KaKI0ro uesloBeKa
00IECTBEHHO-3HAYUMbIX KOMIIETCHIIUH, BIaJICHHE KOTOPBIMH MO3BOJISIET
aJIaTITUPOBATHCS K KU3HU B YCIOBUSAX PHIHOYHON SKOHOMHKH. OnmMIina-
Jla ABJISIETCS MPEKPACHBIM CPEJCTBOM MOBBIIIEHUS MOTHBAIMH YUaIIUXCs
K U3ydeHHIo XuMuH. 13-3a Gonpiioro o6péma mMarepuana U TPyAHOCTEH,
CBSI3aHHBIX C €r0 YCBOEHHEM, Ha YPOKaX YUHUTENIb HEe UMEeT BPEMEHH IS
TOro, 4TOOBI 00palaTh BHUIMaHHE YYalIUXCs Ha 3aHUMAaTelbHbIC MOMEH-
THl OTKPBITUS XUMHUYECKHX 3JIEMEHTOB, OCOOCHHOCTH IPOBEICHMS peak-
nuii. OnuMnraza npeIoCcTaBiseT MUPOKHUE BOSMOKHOCTH IS 3TOTO.

OCHOBHBIMH TIPOOJIEMaMU XHMHUH SIBJISIIOTCSI M3Y4YEHHE COCTaBa H
CTPOCHHS BEIIECTB, 3aBUCHMOCTH WX CBOMCTB OT CTPOCHHUS, KOHCTPYHPO-
BaHHE BEILECTB C 3a/laHHBIMU CBOWCTBAaMU, HCCIIEJOBAHNE 3aKOHOMEPHO-
CTell XMMHUUYECKUX MPEBPALICHUN U MyTeill ympaBieHUs UMU B LEJSIX MO-
JIy4EHUS BEILIECTB, MaTEPUAIOB, S3HEPIHH.

[IpoBenenne MKONBHBIX U CTYAEHYECKHX OJMMITHAJ] — KpaiiHe BaXKHas
n HeoOXxoxmMasl 3afaya Kak Al y4eOHBIX OpraHu3alid, MPOBOISIINX
ONTUMIHAIBI, TaK M Juid e€ y4JacTHUKOB. OCHOBHBIE IENH IIKOJIBHBIX
OJIMMITHA]T MOKHO ¢(h)OPMYIHPOBATH CIEAYIOMINM 00pa3oM:

* Pa3BUTHE Yy IIKOJbHUKOB YMEHHUSI CaMOCTOSTEIbHO MBICIUTD, CIIO-
COOHOCTH TMPUMEHSTH MOJyUYeHHBIE 3HAHNUS B )KM3HM; BBIOOp AaibHEIe-
ro HarpasjeHus: o0ydeHus (Bioop BY3a u cnennansHoCTH)

* [IOBBIILICHUE UHTEPECa y IIKOJIbHUKOB K H3y4aeMOMY IPEAMETY

* (hopmupoBaHue Oa3bl MOATOTOBKH adUTypueHTOB BY3a

[lepBble 1B L€ Ba)XKHBI B IEPBYIO OYEpEab AJIS CaMUX MIKOJIbHUKOB
U UX y4YuTeJeH, MOoCIeaHss Ke 11eJIb — OCHOBHas /st BY3a, npoBosiiero
OJTUMIIHATY.

Lesb ouMnuagpl M0 XMMHUH — PAa3BUTHE NO3HABATEIbHON aKTHBHO-
CTH IIKOJIBHHUKOB, TTOBBIIIICHIE HHTEPECA K N3YYCHNIO XUMHUH, BBISIBIICHHIE
TaJAHTIMBBIX IIKOJIBHUKOB.



NHO®OPMALMSA O TYPAX OJIMMIINAIBI

Onumnuana no xumuu «MUCuC 3axuraer 3Be3/1b» COCTOUT U3 JBYX
9TaroB: OTOOPOYHOTO U 3aKIIOYUTEIHHOTO. B HEl y4acTBYIOT MIKOJIHHUKH
9-11 xmaccoB. OTBETHI MUNIYTCS HA OJTAaHKAX 3aJaHHH.

Ombopounsiti myp omaMIAaab! o XuMu# B 2015 T. cOCTOST B cpeTHEM
U3 5 3aJaHuid IS MIKOJIBHUKOB KaXI0TO Kiacca. Bpems nammcanus pabdo-
Tbl — 1,5 yaca. B or6opouHom Type yuactBoBasu cBbimie 700 yenoBex.

IMo paboumm mporpamMMam KO BPEMEHH IPOBEACHUS OTOOPOYHOTO Typa
IIKOJIbHUKH YCIIEBAIOT TPOKTH JIMIIL Hayajla OPraHMYEeCKOH XMMHU — TIpe-
JieTbHBIE yTraepopl. B Marepuanbl otOopounoro Typa st 10 kimacca BXOAWI
00s13aTeNbHbII OJIOK, KOTOPBIH BKJIFOYAJ B Ce0sI CIISIYFOIIHE 3a1aHus:

* 3a/1a4M 10 YPaBHEHUIO XMMHUYECKUX peakiuii (pacyér Macc WM KO-
JIMYECTB BelecTB, 00bEMA ra30B, KOHIIEHTPAIIUN WA 00bEMa PacTBOPOB)
MIPUMEHUTENFHO K ajIKaHaM

* 3aannsl Ha COOOPA3UTEILHOCTD U KPYyTo30P

* CTpoeHune aToma

* 3a/1a4M Ha CTEXUOMETPHUUYECKUE 3aKOHbI

* 3a71au Ha PacTBOPHI

* ['eHeTHYeCKas CBsI3b MEXK/Yy HEOPTaHUUSCKUMHU (MM OPraHUuYeCKUMH )
COCTUHCHUSIMHU.

3axnrouumensusiti myp He AyOIMpOBaN 3aaHus 0TOOPOYHOro Typa. K
JICKAOpI0 MECsIly MIKOJIbHHUKHM YK€ KaK MPaBUJIO OCBOWJINCH B MOHSTHUSIX
OpPraHWYECKOW XWMUH, MOTOMY 3aJlaHUs 3TO y4YHThIBaNU. s Kaxmoro
Kjlacca ObutM pa3paboTaHbBl y)Ke WHBIE 33JaHWs. 3aKITIOUWTENBHBIA TYp
BKJTIOYAJT B Ce0:

* CTpoeHne aToMa U OTPEICIICHIE TEOMETPUICCKON (POPMBI MOJICKYT

* Pacuérhl 10 ypaBHEHHIO XMMHUYECKUX Peakiuil (pacuéT Mace Ui Ko-
JUYECTB BENMIECTB, 00bEMA ra30B, KOHIICHTPAIIUN WIH 00hEMA paCTBOPOB).

* OnpeniesieHne KOHIIEHTPAUi pPacTBOPOB

* 3ajaun Ha oMpejesieHne KOHIIGHTpalluid PeareHToB M MPOJYKTOB B
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHBIX PEAKIUSIX

* OnpejeneHue UCTHHON MOJEKYISPHON (HOPMYIIbI OPraHUYEeCKHX U®
Cpena B HEOPraHUYECKHUX BEIECTBaxX

* KoMOMHHMpOBaHHBIE 3a/la4d MO XMMHH JJIEMEHTOB, TO3BOJISIOIINE
MIPOSBIIATh XUMHUECKYIO HHTYHITHIO

KonuuectBo 3amanuil zaxmouumenvnoco mypa — 8 3agaHuil IS
IIKOJIFHUKOB Ka)KJI0TO Kilacca.

Bpewms BblloTHEHN 3aJJaHUN 3aKJIIOUUTEIBLHOTO Typa — 2 Yaca. B 3a-
KJIIFOUMTEIHLHOM Type€ y4acTBOBaU cBbilie 250 yeaoBeK.

3amaHus B TECTOBOH (popMe TTOUTH HE MCTIOTH30BAJIHCE.



INCUXOJOTI'NYECKASA ITOAT'OTOBKA

KHIO‘IeByIO POJib B NNOATOTOBKE MIKOJBHUKOB K OJIMMIIMAAC UTPACT,
0e3ycioBHO, neaaror. Ha ero mieun JI0>XHUTCs Kak HEIOCPEICTBEHHO TEO-
petudeckas (pazdop 3amad, yriyOoaéHHOE N3YUCHUE TEX WJIM WHBIX TEM H
T.J1.) U NPAKTHYECKasl MOJArOTOBKA (IIOATOTOBKA K 3KCIECPUMEHTAILHOMY
TypY OJNMMIIMAIbI, €CJIH TAKOBOW MMEETCs) YUALIUXCS K OJIMMIIMAZAE, HO U
MICUXOJIOTHYECKas MOArOTOBKa, KOTOPas SBJISIETCS] HE MEHEEe BaKHOW, YeM
TEOpEeTUYECKasi UM MpakTuyeckas. [1oaToMy ocTaHOBHMCS Ha MOCIIEIHEM
Bompoce 0oJiee TOAPOOHO.

O,[[HI/IM U3 KIKYECBBIX ACIICKTOB YCHCIHHOI>'I IOATrOTOBKHU K OJIMMIIMAAC
SBIsieTcss MOTHBauusi. MoTHBAalUs — 5TO OJWH M3 TJIABHBIX 3aJI0TOB
ycrexa B Jio0oM Jiene. TolbKo 3Hasi, UIs Yero YeIOBeK 3aHUMAeTCsl TOH
WIM WHOHN AEATEIbHOCTHIO, OH OyIEeT ATO JeNIaTh C OXOTOH W KelaHHEeM
JOOUTBCST XOPOLIMX Pe3ynbTaToB. IIpy yyacTun B oIMMIManax ypoBEHb
MOTHUBALIMU MOXET OBITh Pa3HbIM — IJI00ANBHBIM (OJIMMIIHALA — MEPBbIH
miar K ycrexy, K BepIIMHE Kapbephl), IPOMEXYTOUHBIM (OIMMIMaga —
BO3MOXKHOCTb NPOBEPUTH CBOM CHJIbI, HAOPATHCS OMbITA) WIIM YUCTO «I10-
TpeOUTEIbCKUMY» (OJIMMITHANAa — BO3MOXKHOCTB MOJYUUTh «ISTEPKYY).
YeM BhIIIE YPOBCHb MOTUBAIIUU, TEM 6OJ'IBHIC caMOOT/[ada ydalerocs u
BbIIIC BEPOATHOCTDL YCIICHIHOT'O BBICTYIIJICHUA. OI[HaKO YUUTEIIAM HE CJIC-
nyeT 3a0BIBATH M O CAMOM HIYKHEM YPOBHE MOTUBAIIUH.

OpHako KpaifHe Ba)KHO He BIACTh B KPAaWHOCTh W HE «IIEPEMOTHBHPO-
BaTh» Y4alllerocsi, KOTOPOMY B 3TOM Cilydyae HEyJaua Ha OlMMIuazae Oyner
Ka3aTbCs HACTOSIICH Tparearell. BakHO MOMHHTB, YTO OJMMINAga — 3TO HeE
CMBICTI KHM3HHU U 9TO 0Oe3 mopaxkeHuid moden He ObiBaeT. M mobyro Heymady
Ha OJIMMITMAJE HY>KHO BOCIIPHHHMMATH aJCKBAaTHO KaK CaMOMY ydJallemycs,
TaK W ero negaroram v poauteasiM. OueHb BaKHO TaKkKe, YTOOBI Y yUaluxcst
B pe3ysibTaTe ydyacTHs B OJMMIIMAJC HE BO3HUK KOMIUIEKC COOCTBEHHOI
HETIOJTHOIEHHOCTH BCJIEICTBHE HEBO3MOYKHOCTH PEIIUTH XOTS Obl OJIHY 3a-
Jlavy W3-3a UX OY€Hb BBICOKOH CIOKHOCTH. OO 3TOM, MPEKJIE BCETO, JIOTKHBI
3a00TUTBCS YCTPOUTENN ONUMITHaI. K COXaleHUIo, IIKOIbHBIC OJMMITHAIbI
10 XUMFH, TIPOBOAUMBIC B ITOCIICITHUE TOBI 10T Arumoi MunuctepctBa O0-
pasoBanus 1 Hayku, 1o cBoei CI0’KHOCTH NPEBOCXOIT Na’Ke CTYICHUECKHE
OJIMMITUAJbL, YTO HEAOITY CTUMO.

Eme omun BakHBIN (DaKTOp, KOTOPBIH HEOOXOAMMO YUHTHIBATH NPH
MICHXOJIOTHYECKOW TIOATOTOBKE yUaIUXCS K ONUMIIAAIaM, — 3TO BOJTHEHHeE.
Jlrobas onumMmuana, KaKk ¥ 3K3aMeH (M Jaxke B OOJbIIEH CTENEeHH) — 3TO
crpecc. I upe3MepHOE BOJIHEHUE MOXKET IPUBECTH K HEYAAUHOMY BBI-
CTYIUICHHIO Ja)K€ OYEHb XOPOIIO IMOJITrOTOBJICHHOTO TEOPETUYECKH yde-



Huka. CyIiecTByeT psil MPOCTHIX CIIOCOOOB, TIOMOTAIONINX CHSTH W3JIHII-
Hee BOJIHEeHue. Bot Hanbomnee npocThie U3 HUX:

* HaknonstiiTe rojioBy BIpPaBO-BJIEBO, BIEpen-Ha3zal. Heckonbko pas
BCTPSIXHUTE JIAJOHIMH, KaK OyATo cOpackiBaeTe OpbI3ru. BricTpo Crxmmaii-
T€ ¥ pa3KUMaNUTe NaIbLbl HOT.

e CaapTe IOBBIIIE, YTOOBI HOTM HE KacaJluCh 3eMJIM. JTO MOIKET OBIThH
CTOJI WA TIOJJOKOHHUK. [10105KHTE MpaByIo HOTY Ha JIEBYIO, 3aTEM HA00OPOT,
3aIUIETUTE U CHOBA PACIUIETUTE, MOABUIAWTE NEPEIJIETEHHBIMU HOTaMHU
BIIPaBO-BJIeBO. Eciiu ecTh nepeksiaauHa, TO MOKHO IIPOCTO Ha HEHM MOBUCETS.

3/1ech TaKKe OYEHb Ba)KHO HE BIACTh B JIPYIYIO KPallHOCTh — OTCYT-
CTBHE BOJIHEHHE (4Upe3MepHasi pacciabieHHOCTh). HeOoiblimoe BoJHEHHE
HEOOXOJIMMO, TaK KaK OHO IMOMOTAaeT CKOHIICHTPUPOBATHCS HA PEIICHUM
3aJa4 ¥ MO3BOJIIET MOOMIIN30BaTh BCE PECYPChl OpraHu3Ma.

Kpaitne BaskeH U1 YCHEIIHOTO BBICTYIUICHHSI HA OJIMMIMAJAC U Mpa-
BWIBLHBIN MOAX0] K pelIeHuro 3aaanuil. Hu B koeM cirydae Hemb3st «Opo-
caThCsh» Ha MEPBYIO MOMABIIYIOCS 3a/lady, KOTopas Mokaszaiach JErkou. Tak
JK€, KaK W HEeJb3sl HauuMHaTh PELIEHHE C 33Jaud, JAoLIeld MaKCUMAJIbHOE
YKo OAIIOB, €CITU YYalIuica He UMeeT YETKOTO MPE/ICTaBICHHS O XOoJIe e
pemenus. B atoMm cirydae, 6e3ycrienHo OTpaTuB OOJBITYIO YaCcTh OTBEIEH-
HOT'O Ha OJIMMIIMAY BPEMEHU, MOKHO HE YCIETh PEIIUTh OCTAIbHBIC 3a0a4H,
pellIeHHe KOTOPBIX OBUIO 10 CHJIaM yUCHUKY. PeKOMEHyeM MpHIepKUBaTh-
Csl CTIeYIOIIUX IPaBUII B IIPOIIECCE PELLICHUS 3aIaHUIN OTUMITUAIBL:

* BHUMAaTEenpHO MPOYECTh BCE 3aJaHUS U TOJBKO IOCTE 3TOTO MPUCTY-
MaTh K PEIICHHUIO.

* Haunnate pemenue ¢ 0ojiee MPOCTHIX 3aJaHUil, KOTOPHIE MOHSATHO,
KaK peraTh. boiiee CnoxHbIe 3a/1a4i peliaTh B OCTABILIEECs BPEMSI.

* Mcronb30BaTh YEPHOBUK TOJIBKO B KpaifHeM ciiydae (BPEMEHH C HEro
nepenucaTh «Ha0en0» MOXKeT He XBaTHUTH!)

* [Ipu maneiinieM COMHEHUH B TOHMMAHUU 33JaHUs — 3a7aBaTh BOMIPO-
Chl JICKYPHOMY MPENOAaBATEN0, KOTOPHIH MOMOXET MPAaBHIBHO Pa3o-
OpaThCs B 3aJIaHUM.

* [Tucarp perieHre MakCUMaIbHO TI0ipo0OHO. [TpoBepstomiuii padoTty He
3HAET ¥ HE MOXET 3HATh, YTO «s KE 3HAIO XOJ PEIICHUS 3aa4YH, BEIb ITO
OUYEBHUIHO, TIOITOMY S 3aIHCaJl TOIBKO OTBET...». OH MpOBEPsIET TOIBKO TO,
YTO HAINMCAHO B CAAHHOH padoTe (a He rae-HuOyIh Ha YepHOBHKE!) U Olle-
HUBAET TOJIKO KaX/10€ HANIMCAHHOE B YUCTOBUKE JICIICTBHE.

He menee BayXHO NpH MOJTOTOBKE YYUTHIBATh U (PU3HOIOTUIECKUH ac-
nekt. OnauMnuaga — COCTSA3aHUE YMCTBEHHOE, B KOTOPOM [IJIABHOE OpYy-
ke — Mo3r. [loaromy mepen onMMIUagol ero HeOOXOIUMO TPUBECTH B
COCTOsIHUE «OOEBOM TOTOBHOCTHY. [Ipexkie Bcero, mepen TeM, Kak Tpedo-
BaTh OT MO3ra MOJHON OTAAa4Yd CHUJI, HEOOXOIUMO JaTh €My Kak CJexyeT
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OTHOXHYTh. J[1s 3TOTO, TIpeX/Ie BCero, HYXKHO Kak CliemyeT Beicmarbes. M
HE MEHee BaKHO M30eraTb YMCTBEHHBIX Harpy30K BEUEpOM HaKaHyHe
onmumMmuaj (Wi 3k3aMmena). KpaitHe He pexoMmeHayeTcss B OCIEAHNUIN JIEHb
mepes MEponmpusATHEM 3aHuMaTbea mnpeaMerom mocie 18-00. Jlyurme
(¥ HAMHOTO TIOJIE3HEE) COBEPIINTH HEOONBIIYIO MPOTYJIKY Ha CBEKEM BO3-
NIyXe WM 3aHATHCS KaKUM-THOO [1eloM, He TpeOYIOIIMM YMCTBEHHOTO
HanpspkeHus. Takke KpaiiHe BaXKHO CBOEBPEMEHHO CHa0XaTh MO3T MHUTa-
TENBHBIMHU BEIIeCTBAMH (IIPEXkK/Ie BCero rimoko3oit). [loatomy yTpom Haka-
HYHE OJIUMITAA/Ibl PEKOMEHIYETCS BBIIUTh Yall ¢ CaXapoM U CheCTh YTO-
HUOY b crajikoe (HO 00s3aTeNbHO C caxapoM, a He caxapo3aMeHuTenem!).



TEOPETUYECKAS IIOAI'OTOBKA

[Ipu TeopeTndIecKoi MOATOTOBKE K OJUMITHAC TI0 XUMHH CJICTYeT 00-
paTUTh BHUMAaHUE Ha CJICTYIONTNE aCTICKTHI.

1. Homenknatypa

Homenknatypa — 3TO SI3BIK XUMHUH, 0€3 3HAHHUSI KOTOPOTO YCIEIIHOE
BBIMIOJIHEHUE 3aJaHUN OJUMIIHNAJ MPOCTO HEBO3MOXKHO. YUalIUICS HOJ-
KeH 3HaTh HoMeHKIaTypy MIOITAK, pannonansHyto HOMEHKIATYpY (715
HEOPTraHWYECKUX COCAMHCHHI) a Takke TpUBUAIBHBIC (MCTOPUUECKU
CJIOKMBILIUECS ) HA3BaHUsI HAUOOJIee PACcIPOCTPAHEHHBIX BEIIECTB. Takxke
B 3aJlaHUSAX OJIMMITHAJ HEPEIKO BCTPEYaroTCsl Ha3BaHHs HauOoliee pac-
MPOCTPaHEHHBIX MHUHEPAJIOB, 3HAHUE KOTOPHIX MOXKET CYIIECTBEHHO 00-
JETYUTh pelieHne 3agaun. DopMyIibl U Ha3BaHHUS HEKOTOPBIX Hawmboliee
pacrpocTpaHEHHBIX MUHEPAJIOB MTPUBEICHBI HUXKE:

N32B407 . IOHzo — 6ypa

NaHCO; — nutheBas coma

Na,CO; — KaapIIMHUPOBAHHAS COA

NaOH — kaycTtuueckas coja, eKuil HaTp

Na,S0O, - 10H,0 — mupabunut, rnaydepoBa comib

NaNO; — HaTpueBas cemuTpa

Fe;O4 — marueTur

NaCl — rajgut, KaMeHHast COJIb

Na,S,0; — «a"HTuxXIopP»

KCIO; — 6epronerosa cob

CaCO; — KanplUT, MEJI, MpaMop

Ca(OH), — raménas u3BecThb

CaO — neraméHas U3BeCTh

CaF, — ¢mrooput

Ca;(PO,), — anatut

CuSOy - 5H,0 — MeanbIit Kynopoc

Cuy(OH),CO;5 — mamaxut

CU3(OH)2(CO3)2 — azyput

FeS, — nupur

Fe,03; — remarur

MnO; — nupoIIto3UT

KAI(SO,), - 12H,0 — anroMOKaIrueBbIe KBACITBI

Si0, — kBap1, TOPHBINA XpyCTab
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2. UcTopus Xumuu

HeBo3M0xHO n3yuyaTh KakoH-1100 MPEAMET, HE 3Hasi €r0 UCTOPUH, XO-
T Obl KaKMX-TO OCHOBHBIX, KJIFOUEBBIX MOMEHTOB. YacTo B 3aJaHuUsIX
onuMITHa GUTYPUPYIOT T€ WM MHBIE UCTOpUUYECKUE (aKThl, O€3 3HAHUS
KOTOPBIX TIOJIHOE peIIeHHe 3aJaHusi OyAeT HeBO3MOXHBIM. KonedHo,
MOJIFOTOBKA B OTHOIIEHWH 3TOW YacTH JIEKUT MPAKTHYECKH IEJIMKOM Ha
IUIEYax y4allerocsi, HOCKOJIbKY M3 IIKOJBHOM MPOrpaMMbl [0 XUMHUH HC-
TOPUYECKHE CBEAEHUs, K COXKAJICHMIO, INPAKTHUECKH wucue3nu. OmHako
CYIIECTBYET LENbII psii MHTEPECHBIX HAYYHO-TIOMYJISIPHBIX KHUT TI0 XH-
MHH, KOTOPbIE MO3BOJISIOT BOCIIOJHUTH 3TOT Mpo0es B MIKOJIBHOM 00pa-
30BaHUM (CM. CITUCOK PEKOMEHIOBAaHHOM JTUTEPATYPHI).

3. CTpoeHue aToMa U MOJIEKY.J

[TockosbKy CBOMCTBAa XMMHUYECKUX JIEMEHTOB OIPEACISIOTCS, IPEKIE
BCE€TO, CTPOCHUEM HUX aTOMOB, 3TOT aCIICKT KpaﬁHe BaXXCH B TCOPCTHUYC-
CKOW TOATOTOBKE K OJUMIIMAJAAM 0 XUMHHU. YYalIulcs NOJDKEH 3HATh
MpaBwJIa 3aMOJTHEHHS U TTOPSIOK 3aM0THEHHUsT opOuTaneit aToMoB s, p u d-
OJICMCHTOB, YMETb CTPOUTH UX DHEPICTUYCCKYIO AUarpamMmy, 3alliChiBaThb
MOJIHYI0 M COKPAIIEHHYIO 3JICKTPOHHbIC (OPMYINbI, a TaKXKe JOJDKCH
uUMeTh npezacrasieHue o [lepnoauueckoM 3aK0HEe XUMUUECKUX 3JIEMEHTOB
J.M. MenneneeBa nu 00 M3MEHEHMH CBOMCTB 31eMeHTOB B llepmoaunue-
CKOM1 TabuIe.

JHepreTuyecKkue ypoBHH U NMOAYPOBHHU

DHepreTHYECKHE YPOBHU DHepreTuuecKue Y10 51eKTPOHOB
QY) nonyposau (DITY)
1 Ls 2
2 2s 2
2p 6
3 3s 2
3p 6
3d 10
4 4s 2
4p 6
4d 10
4f 14

ATtomHas opouTanb (AO) xapakrepusyer o0JIacTh MPOCTPAHCTBA, B
KOTOPOHl BEpOATHOCTb NpPeOBbIBaHUs 3JIEKTPOHA, MMEIOIIEro OIpelelIeH-
HYIO SHEPTHIO, SBJIAETCS HAMOOIBIIEH.
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Hawnbonee yCTOI\/'I'{I/IBOC COCTOAHUC aTOMa, B KOTOpPOM OSHEpPrus €ro

SHCKTpOHHOﬁ 000JI0YKH MHWHHMAaJIbHA, Ha3bIBACTCA OCHOBHBLIM COCTOH-

HH

€M aToMa.
JIro0OnIe APYTUe COCTOSAHUS aTOMa HA3bIBAOT BOSﬁy)KIleHHBIMH COCTO-

SAHUAMM.

HpaBnﬂa 3anoJjiHeHust AO B OCHOBHOM COCTOSIHUM

TpuaImmn 9NIEKTPOHBI 3aHUMAIOT B IIEPBYIO OUEPeib OPONTAIN, UMEIOIIHE
HaVMEHBIICH 3Hep- | HAMMEHBIIYIO SHEPTHIO; SHEPTHs OpOHuTaIel BO3pacTaeT B PsIy

THH 15<25<2p<35<3p<4s<3d<4p<55<4d<5p<6s...

Tpwuaumn [Maymm Ha KQ)KI0H OpOHUTAIN MOXKET HaXOJUTHCS OUH DIICKTPOH X T1apa
JJIEKTPOHOB C MPOTUBOIIOJIOKHBIMH CIIUHAMH

IpaBuio I'ynna Ha OpOUTAIISIX, MMEIOIMX OJMHAKOBYIO HEPIUIO, BCET/la pacioia-

raeTcsi Kak MOXKHO OOJIbIIIe HECHIAPECHHBIX BJICKTPOHOB C OIMHAKO-
BbIMU CITMHAMHU

Coun QJICKTpOHA — CBOMCTBO 3JICKTPOHA, XapaKTCpU3yrouiee ero CIo-

COOHOCTH B3aMMOJICICTBOBATh C MarHUTHBIM TOJeM. MOXKeT TpUHUMATD
JIBa 3HaYCHUS (TIOJIOKUTETHLHOE U OTPULIATEIHHOER).

E
3d

4s

3p
3s

2p
2s

1s

12

IHocnenoBareabHOCTD 3anoaHeHUus1 AO 3/1eKTpOHaAMH
B OCHOBHOM COCTOSIHHH

1 NN

21 22 23 24 25

26 27 28 2930
19
20
I
13 14 15
11
2NN
>s%0710
3
T—cumBon 3NEKTPOHA, HAMMPABIEHHE CIIHHA
T3 [ |- xBaHTOBas AUeiika, CHMBOI OpOHTAIN

DJIeMEeHTHI, Y KOTOPHIX HIIET 3aIlOTHEHHE S-TI0/TyPOBHSI, HA3BIBAIOT S-3JIEMEHTAMH.
DJIEMEHTBHI, Y KOTOPBIX 3aTl0JTHAETCS p-TIOLypPOBEHbB, HA3BIBAIOT P-3JIEMEHTAMHU.
DNeMEHTBI, Y KOTOPBIX 3aMOJHAETCS d-TI0TlypOBEHb, HA3bIBAIOT d-3JIEMEHTAMH.
DJIEMEHTBI, Y KOTOPBIX 3aOJIHSCTCS f~IT0TypPOBCHb, HA3bIBAIOT f~3JIEMEHTAMHU.




Pacnipenienienne 3JIeKTPOHOB 110 OPOUTAISIM aTOMa Ha3bIBAIOT €ro AJIEKTPOH-
HOii KoHurypanmeii (hopmyoii).
DJIeKTPOHBI, OTHOCAIIMECS K MOCIEIHEMY DHEPreTHYECKOMY YPOBHIO, Ha3bl-
BAIOT BHELITHUMH (BaJIEHTHBIMM) 3JIeKTPOHAMH.

H3MeHeHHe CBOWCTB 2JIEMEHTOB M MX COeIMHEHM I
(B Ilepuoauyeckoii cucreme)

M3menenue B nepuogax

M3MmeHeHne B TIIaBHBIX

CBOHCTBO
clieBa HaIpaBo IpyHIIaxX CBEPXy BHH3

ATOMHBII paguyc YMeHbl1aeTcs YBenuuuBaercs
DJIEKTPOOTPHULIATEIILHOCTh YBenauuuBaeTcs YMeHbIaercs
Mertannnueckue 1 BOCCTAHOBU- YMeHbIal0TCS YBenuuuBaroTcs
TeJIbHbIE CBOWCTBA MPOCTHIX BE-
IIECTB, OCHOBHBIE CBOMCTBA OKCH-
JIOB M THIPOKCHJIOB
Hemerannnieckue 1 OKUCIHTEIb- VBeanunBaroTCs YMeHbmaoTcs

HBIE CBOICTBA MPOCTHIX BEUIECTB,
KHCJIOTHBIC CBOMCTBA OKCHJIOB M
TUJIPOKCHJIOB

4. Bubl XMMHY€CKOM CBSA3M U TUIIHI KPUCTALIHYECKUX
peneTox

XumMuueckas CBfI3b

KOBAJICHTHAs
MOHHAS
HEeTIOJsIpHAst |

METaAJINYCCKasa

TOJISIpHAsT

Honnasi cBsi3b 0OBIYHO 00pa3yeTcsi B COCAMHEHHSIX METaNIOB C HEMe-
TataMu. [Ipu 3TOM 3JEKTPOHBI IEPEXOIAT OT OJHOTO aTroMa K apyromy. O06-
pa3yroTcs KaTHOHBI U aHWOHBI, KOTOPBIE MPUTATHUBAIOTCS APYT K npyry. [pu
9TOM HWOHBI (KATHOHBI M aHWOHBI) MOTYT OBITh KaK MPOCTHIMU (HAmpuMep,
Na', CI), Tax u cnoxubsvu (Hanpumep, NH, ', SO427). WNoHHas cBs3b MEXITY
CIIOKHBIMH aHHOHAMH U KaTHOHAMH CYIIECTBYET B THIPOKCHIAX METAIOB U
COJISIX (B TOM YHCIIE B COJISTX aMMOHHUS).

[Tpu oOpa3oBaHNK KOBAJIEHTHBIX CBfI3eil 00bEIMHEHHE aTOMOB B 0O-
JIee CJI0KHBIC XMMUYECKUAE YaCTHIIbI OCYIICCTBIICTCS 32 CYET OOIIUX IJIeK-
TPOHOB, KOTOPBIE HAXOMATCS MPEUMYILECTBEHHO B MPOCTPAHCTBE MEXKIY
CBSI3BIBAEMBIMU aTOMaMH. 3a CUET MPHUTSHKEHHE SAep aTOMOB K 3TUM 00-
UMM 3JEKTPOHAM U BO3HUKACT XMMHUYECKas CBSI3b MEXK Ty HUMU. Tako THl
XUMHUYECKOM CBSA3M OCYLIECTBISICTCS MEXKLYy aTOMaMH HEMETAJLIOB.

Ecnu 1Ba atoma HEMETAJUIOB UMEIOT OJMHAKOBYIO JIEKTPOOTPULIATENb-
HOCTh (CIIOCOOHOCTh aTOMa B COCIMHEHUU YJIIEPKHUBATH AJIEKTPOHBI), TO
MeXy HUMH 00pa3yeTcsl KOBaJeHTHAs HemoJsipHasi cBs3b. [Ipu HeOOIB-
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II0M pa3HUIE B AJIEKTPOOTPUIATEIILHOCTH KOBAJEHTHAs CBS3b SIBIISETCS
NnoJIsIpHOIi. Eciiu 351eKTpooTpuaTebHOCTH PA3IndaloTCsd O4EHb CHIIBHO,
BO3HHKACT MOHHAs CBA3b.

Meranyeckasi ¢Bsi3b oOpasyercsi B MeTaiaXx. ATOMBI METaJJIOB
CPaBHUTENBHO €1a00 yIEp’KMBAIOT CBOM BHEIIHHE DJIEKTPOHBI, KOTOPHIE
IMOKNAAKT aTOMBI, IMpeBpaliasi UX B IOJOKHUTCIBHO 3apAKCHHBIC HMOHBI.
OHM yAep:KUBarOTCSd BMECTE CBOOOAHBIMHU JICKTPOHAMH, O00pa3yrOLIMMHU
SJIEKTPOHHBIN Ta3.

BemecTBa MOJIeKYJISIPHOTO CTPOEHHUSI COCTOSIT U3 OTJIENBHBIX MOJIe-
KyJI, BHYyTPH KOTOPBIX aTOMBI COEAMHEHBI KOBaJEHTHBIMH CBs3sIMH. Be-
mecTsa, oOpasylomye HOHHBIE, aTOMHBIE, MOJEKYJSPHBIE KpPHUCTAILIHI,
HUMEIOT HEMOJIEKYJISIPHOE CTPOECHHE.

IIpocTpaHCTBEHHOE NEPUOAMYECKOE PACIIOJIOKEHHE aTOMOB WM
HMOHOB B KPUCTAJIJIC HA3bIBAIOT KPHUCTANIMYECKON pemerkoil. B y3max
KpHCTaJIJIH‘IeCKOfI PCHICTKHU MOTYT HAaXOAUTHCA MOJICKYJIbI, WMOHBI WA
aTOMBI.

THnbl KPUCTANIMYECKHUX PeLIeTOK

XumMnue- Bsaumoeii-
Kpucrain-
CKHE Ya- CTBUE MEXKIY N
JUYecKas CBolicTBa [Tpumepsr
pemeTka CTHIIBI B YaCTHIIAMHU B
KpUCTaJLIe KpHUCTaJlJIe
Moneky- | Moneky- Mexmornexy- Huskue remnepary- | IIpoctele BemecTBa
JIsipHAs JIBI JISIPHBIE CUJIBI PpBI TUTABIICHHUS, — Hemetasuisl (I,
Majasi TBepA0CTb, Ar, Sg), coenuHeHust
JeTy4ecThb nemetamwios (H,0,
CO,, HCI), oprauu-
YECKHUE BEIECTBA
Wonnas KaTuonst WonHas cBs3b Bricokue temnepa- CoIi ¥ THAPOKCH-
W AaHUOHBI TYpBI TUIABJICHHS, JIbI OOJIBINIMHCTBA
TBEPAOCTb, XPYII- metamioB (NaCl,
KOCTBb, 31ekTponpo- | CaF,, NH,Cl,
BOJHOCTb B pactBo- | KNO;, Mg(OH),)
pe ¥ pacriiaBe
AtomHas | AToMbl Kosasnenrnas Bericokue temniepary- | Ilpoctbie BemecTBa
CBSI3b PpHI IUTaBJICHHUS, TBEp- | — HemeTasuibl (B,
JIOCTb, IIPOYHOCTb, ajmasz), COSAMHCHUS
HM3Kas peaklMoHHas | HemeTasuioB (Si0,)
CHOCOOHOCTh
Meran- KaTuonst Meramnuuaeckast | breck, mnactuy- IIpocteie BemecTBa
JIUYecKast | | dJIeK- CBSI3b HOCTB TEIUIOIPO- — METaJUTbI
TPOHBI BOJIHOCTb, JIEKTPO-
MIPOBOJTHOCTh
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5. Tunbl HeopraHM4YecKUX BellecTB

K HeopranmyeckuMm BellecTBaM OTHOCSAT BEIECTBa, 0Opa30BaHHEIE
BCEMH XHMHYECKMMH 3JIEMEHTAMHM, 332 HCKJIFOYECHHEM BOJOPOJHBIX CO-
eIMHEHU yriieposa (yriaeBoJOPOJIOB) U UX MPOU3BOHBIX (OPraHHMYECKUX
COCIMHEHUT).

CoevHEHMS DJIEMEHTOB C KHCIIOPOJIOM, B KOTOPBIX CTEIICHb OKUCIIE-
Hus kuciopojaa paBHa (—II), HaseiBaroTcst okemaamu. K okcugam He OT-
HOCATCA (PTOPHUIBI KUCIOpPOJa W TEPOKCUIBI, TNIe y KHUCIOpOoAa ApYyTHe
crenieHH okucieHus. OKCUABI MOXKHO Pa3JeiuTh Ha COJEO0pa3yromiue,
JanpHeimas kinaccuukammus KOTOPBIX BENETCS 10 XapakTepy COOTBET-
CTBYIOIUX THAPOKCUIOB, W HecoseoOpasyromue. HecoJsieoopasyomue
(Oe3pa3nuuHbIe) OKCHJIBI COCTABJISIOT HEMHOTOUYUCIICHHYHO TPYIITy Be-
IIECTB, KOTOPHIM HE COOTBETCTBYIOT OCHOBaHHA M KUCIOTHL. Colieodpa-
3YHOIIUE OKCHJIBI TI0 MX KHUCIIOTHO-OCHOBHBIM CBOMCTBaM JEJST Ha TPyIl-
IbI; OCHOBHBIC, KUCJIOTHBIE 1 aM(OTEPHBIE.

dopmankHOE WIH peaTbHOE MPUCOESTUHEHNE BOABI K OCHOBHBIM, KHC-
JIOTHBIM WJIM aM(OTEPHBIM OKCHAM MPUBOIUT K 00Pa30BaHUIO UX THJpa-
TOB — TMAPOKCHIOB, KOTOPHIC B 3aBUCUMOCTH OT XMMHUYECKHX CBOHCTB
MOJIPa3/IeTSIOT Ha OCHOBHBIE, KHCIOTHBIE (KUCIIOPOICOIEPIKAIINE KUCIIO-
TBI) B aM(QOTEpHBIE.

Kucnorueie, ocHOBHbIe M aM(OTepHBIE OKCHABI WIH THUAPOKCHJIBI
(KUCTIOTHI M OCHOBAaHMSI) B3aUMOACHCTBYIOT APYT C IPYroMm, o0pas3ys co-
Ju. CpeaHue COJM MOXKHO paccMaTpUBaTh Kak MPOIYKT TMOJHOTO 3aMe-
IICHHUs aTOMOB BOJIOPOJia KHACJIOTHI HA aTOMbI METallIa WM THAPOKCHIIb-
HBIX TPYMI OCHOBAaHWA HAa aHWOHBI KHCJIOTHOTO OCTaTka. Ecim B cocTas
COJIM BXOJIUT JIBa Pa3HbIX KaTHOHA, OHA HOCUT Ha3BaHWUE ABOMHOM COJIU.
[Ipu Hanuuwum B cocTaBe aHMOHA aTOMOB BOJIOPOJA COJHM HA3bIBAIOT KHC-
JBIMH, TO €CTh OHHU IMPEICTABISIOT COOOM MPOAYKT HETOIHOTO 3aMelre-
HUSl aTOMOB BOJIOPOJIa B MHOTOOCHOBHOW KHCJIOTE HA aTOMBI METalia.
Ecmm B coctaB conu BXOJSAT THIPOKCOTPYIIITHI — 3TO OCHOBHAS COJIb, 00-
pa3oBaHKE KOTOPOH BO3MOXKHO IMPH M30BITKE MHOTOKHCIOTHOIO OCHOBa-
HUSI.

Bce npocThie XuMHuHYecKHe coeMHEHMs, HE BOMIEAIINE B YUCIO OKCH-
JIOB, THJIPOKCHUJIOB U COJICH, OTHOCSAT K OMHAPHBIM COCAMHCHUSIM.

W3 npocThIX cOeIMHEHUI — OKCHUJIOB, THIPOKCUIIOB, COJIeH, OMHAPHBIX
COCMHEHNN — MOTYT 00pa3oBaThCs OoJiee CIOKHBIE. Takue coemnHEeHHs
HA3bIBAIOT KOMILICKCHBIMU (MJIM KOOPIUHAIIMOHHBIMHU) COCIUHEHUSIMHU
WJIH TTPOCTO KOMILIEKCaMHU.
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Heopraﬂnqecxne COC/ITMHCHUSA

MPOCTBIE BELLECTBA

Merajib

—®  Na, K, Mg, Ca, Ba

| Ocuosumie Na,0, K,0, MgO, CaO

Kucaornsie CO,, PO,

la] Oxcuanb |¢—

He, Ne, Ar, Kr, Xe, Ra

Hemerauibl
Amdorepubie ZnO, AL,O,
F,,0,,NCL,S,C ?
l Jpoiinbie (Fe'Fe, )O,
5 AmdorepHubie
Al, Pb, Fe, Cr, Zn I Heconeo6pasyrommue CO, NO, SiO
Biaropoambie raspi OcHoBHbIE (OCHOBAHUS)

NaOH, KOH,
Mg(OH),, C(OH),

KucaorHbie (KHCI0THI)

H,CO,, H,S0,, HNO,

AmdoTepubie

Zn(OH),, Pb(OH),,
AI(OH),, AIO(OH),

I Cpennne Na,CO,, K, SO, Mg(NO,),, Ca,(PO,),

Kucasie Na,CO,, K,SO,, Mg(NO,),, Ca,(PO,),

I Ocuosubie Cu,CO(OH),, Fe(NO,)OH

I'mapoxcuant

I Jsoiinie CaMg(CO,),, KAI(SO,),, K,Mg(SO,),

I Beckucaopoansie kucaorst HE, HCI, HBr, HI, H,S, HCN

b ble

| Beckuciopoanbie coan KBr, Na,S, Ba(HS),, NH,Cl, KMgCl,

COeAHHEeHHUs

t

| Mpoune OF , H,0,, NH,, CaH,, CaC,, Mg,N,, SC1,0,

T X v

CJIOKHBIE BELLIECTBA




6. OKHCIUTEBLHO-BOCCTAHOBUTEIbHBIE H 00MEHHbIE
peakuuu

VYyammmiicst 10 kimacca T0DKeH yMETh 3alUChIBaTh M ypaBHUBATh ypaB-
HEHUSI OOMEHHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil, YMETh
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUYECKUX peakiuil (pacuér macc
WJIM KOJIMYECTB BEIIECTB, 00bEMa ra30B, KOHIICHTPAIUU WM 00bhEMa pac-
TBOpoB). Hajo 3HaTh Kakoe BEIIECTBO SBISETCS OKUCIIHUTENEM, KaKoe —
OKHCITUTEIIEM.

OKHCIUTENTbHO-BOCCTAHOBUTENbHBIE peakuuu (OBP) mportekarot ¢
U3MEHEHHEM CTEIECHEH OKHMCIEHUS AJEMEHTOB U COMPOBOXKAAIOTCS IEepe-
Jlayei AIeKTPOHOB.

OKucIuTeIh BoccranoBurenn
IIPUHUMACT DJICKTPOHBI OTAACT DJICKTPOHBI
BOCCTaHaBJIMBACTCs OKHCJISICTCA
CTCIICHb OKHCJICHUS aTOMa-OKHUCIIUTEIIS CTCIICHb OKHCJICHUS aTOMa-BOCCTaHOBUTEIISA
TTOHUXACTCs TTOBBIIIACTCS

OxmuciieHHbIe H BOCCTAHOBJIeHHBbIE ()OPMBI HEKOTOPBIX BellleCTB

Cpena | OxwucnenHas popma | BoccranoBiennas gpopma
Hutpar-non
Konnentpuposannas HNO; NO;~ NOyy
Paz06aBnennas HNO; NO)
OueHb pa3bdasieHHas HNO; NH,"
[TepmaHranaT-uoH
Kucnas MnO,~ Mn>"
Heiitpanbnas MnO,
Ilenounas MnO,>
JlMXpomar- uin XpoMar-noH
Kucnas Cr2O727 cr’
[lenounas CrO,* [Cr(OH)¢]>

DJIEKTPOXUMHYECKHI P HANPSKEHNH MeTALI0B

BoccranoBuTenbHBIC CBOHCTBA METAJLIOB YOBIBAIOT:
Li Rb K Cs Ba Sr Ca Na Mg Be Al Ti Mn Cr Zn Fe Co Ni Sn Pb H Sb
Bi Cu Ag Hg Pt Au
Psaa nemerasiiioB

OKHUCITUTETbHBIE CBONCTBA HEMETAIIIOB PACTYT:
SiBTeGeHPAsISeCSBrCINOF
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IIpumepbl okHcIUTEICH U BOCCTAHOBUTEJIeH

OKHCITUTETH OKHCITUTEIN U BOCCTAHOBHTEIIN Boccranosurenn
FeCls S u apyrue HeMeTasIbl Al, Ca n ipyrue MeTauIbl
H,SO, SO, H,S u cynpdunst
HNO; KNO, K,SO;

K,Cr, 04 HC1 KI
KCIO, H,0, NH;
KMHO4
0,, F,

MeTo/ 3/1eKTPOHHOI0 HajiaHca

¢ 3aI1MChIBAIOT (bOpMy.HLI PCarcHToB U MPOAYKTOB, HAXOJAT 3JICMCHTHI,
KOTOPBIC IMOHWXKAKOT U MOBBIMIAKOT CTCIICHU OKHCJICHUS U 3alIUCBIBAIOT UX
OTACIBbHO!:

MnO, + KNO; + KOH — K;MnO4 + KNO; + ...

* COCTABIISIOT ypaBHEHHs TOJypEeaKIUi BOCCTAHOBIECHUS M OKHCIIE-
HUSl, COONFONAs JUTSl KQXKI0M U3 HUX 3aKOHBI COXPAHECHHUS YUCIIa aTOMOB H
3apsaa:

Mn™ —2¢ =Mn™
NV 426 =N

* HaXOJIT HAaNMEHbIIee o0IIee KpaTHOe YHcia MepeJaHHbIX B KaKIOU
MOJYpeakUUH SJCKTPOHOB M MOAOMPAIOT JIOTOJHUTEIbHBIE MHOXHTEIN
IUIsl ypAaBHEHUH NOIYyPEaKIUH TaK, YTOOBI CyMMapHOE YUCIIO MPUHATHIX U
OTJIaHHBIX AJIEKTPOHOB CTAJIO PABHBIM HYJIIO:

Mn™ —2¢ =Mn™
NV 426 =N

¢ IMPOCTABJIAIOT IMOJTYYCHHBIC KO:—)(I)(l)I/IHI/IeHTLI B CXEMY pCaKlInu:
MH02 + KNO3 + KOH — KzMnO4 + KN02 + ...

® YpaBHUBAIOT 4YHKCJIa OCTAJIBHBIX aTOMOB, YUYAaCTBYIOIINX B p€aKIuu, U
IMOJIy4arOT YpaBHCHUEC PCAKIIUU C HO,I[06paHHBIMI/I KOB(b(I)I/ILII/ICHTaMI/II

MnO; + KNO; + 2KOH = K;MnO, + KNO, + H,0
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7. OcHOBHBIE TIPEICTABJIEHUS 0 PACTBOPAxX

VYyammiicst 10 ximacca AODKEH 3HATH OCHOBHBIE CIIOCOOBI BBIPAYKEHHUS
KOHIIEHTpallUi BEIIEeCTB B PacTBOpax (MOJSPHOCTb, MaccoBas AOJS) U
YMETb MIEPEBOAUTh OJTHU CIUHUIIBI B IPYTHE.

MoasipHoii KOHLIEHTPaIMell paCTBOPSHHOTO BEIIECTBA (€) HA3BIBAIOT OT-
HOITICHUE €T0 KOJIMIeCTBa (1) K 00beMy pacTBopa (V); M3MEHSIECTCS B MOJIB/JI.

MaccoBoii 101eii pacTBOPEHHOTO BellecTBa (W) Ha3bIBAIOT OTHOIIE-
Hue ero Maccel m(B) k Macce pacTBopa m(p). 310 Oe3pazMepHast BETHIH-
Ha, MHOT/Ia €€ BHIPAXKafOT B MPOICHTAX.

CooTHoOIIEHUS MEKAY BEJIMYMHAMU, XaPAKTCPU3YIOIIUMHU PACTBOP

Mousipaas koH1eHTpauus Beuiectsa B, ¢(B) c(B)=n(B)/ "p)
n(B) — konmmyecTBO BemecTBa B,
V(p) — 00BeM pacTBOpa

MaccoBast 10J1s1 paCTBOPEHHOTO BelecTsa B, w(B)=m(B) / m(p)
w(B) m(B) — macca B,

m(p) — Macca pacTBopa
Macca pactBopa, m(p), T m(p) = m(B) + m(H,0)

m(p) = V(p) p(p)
p(p) — IIIOTHOCTBH pacTBOpa

065em pacTsopa, V(p), 1 V(p) = m(p) / p(p)

Crenyer y4uThIBaTh, YTO JIOOOH CIOCOO BBIpAKEHHS COJEPIKAHUS
PAcTBOPEHHOr0 BEIIECTBA B PACTBOpE JAeTCsl B pacueTe Ha 0e3BOHOE
BeIlleCTBO, JaXKe €CJIM JUIS MPUTOTOBJICHHUS PacTBOPA MCIOIBb30BaH KPH-
CTAJUTOTUPAT.

IIpuroroBJ/ieHNe PACTBOPOB

Pazbapnenue pacTBo- | macca pacTBOPEHHOTO BemiecTsa He usMensercs [m'(B) = m(B)],

pa BoI0it a Macca pacTBOpa yBEITHUMBACTCs] HA MAacCy J0OaBICHHON BOJIBI:
[m'(p) = m(p) + m(H,0)]

BrimapuBanue BoJbl Macca PacTBOPEHHOTO BellecTBa He uamensercs: [m'(B) = m(B)],

U3 pacTBopa a Macca pacTBOpa YMEHBIIAETCsl HA MAcCy BBITAPEHHON BOJIBI:
[m'(p) = m(p) — m(H,0)]

CruBanue JBYyX pac- HX MAacCChl, & TAK)KE MACChI PACTBOPEHHOTO BEIIECTBA CKJIA/(bIBA~

TBOPOB rorcsi: m''(B) = m(B) + m'(B) u m" (p) = m(p) + m'(p)

Bemanenue kpucran- | macca pactBopernoro Beiectsa: [m'(B) = m(B) — m(ocanka)] u

JI0B Macca pacTBOpa YMEHbBIAETCS Ha MACCy BBIMABIINX KPUCTAIIIOB:
[m'(p) = m(p) — m(ocanka)], a Macca BOAbI HE H3MEHSETCS

Ecnmu anst mpUTOTOBJIEHUS] PACTBOPOB HMCHOJIB3YIOT HE OE3BOJHOE Be-
IIECTBO, a ero kpuctauoruapar, B-nH,0, To Macca pacTBopuTeis (BOIbI)
paccunteiBaercs mo popmyne: m(H,O) = my.pa — my, TOE My — Macca
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Kpucrtajuioryjapara, I. Cnez[yeT YUUThIBATh, YTO KOJIMYCCTBO (MOJ'IB) Kpu-
crajioruapaTta paBHO KOJIUYCCTBY (MOJ'IL) 6€3BO,Z[HOFO BC€IICCTBA, T.C.

My My = mo/M,.

8. Xumus »>j1eMeHTOB

Boaopoa — camblii pacnpocTpaHeHHbII 3j1eMeHT BeesieHHoi

XUMHYECKUN CHMBOJI H
A, 1
DnekTpoHHas hopMyia 1s!
CTerneHpb OKUCICHHS +I, -1
IIpocroe BemiecTBo H,

Bonmopoa o6pa3syercs

* (V3
1) mpu B3aumopeicTBun MetamwioB (cM. OXPH) ¢ kucinoramu (kpome
A30THOH M KOHIICHTPUPOBAHHON CEPHON KUCIIOT):

Zn + H,SOy4 (paz6.) = ZnSO4 + HZT
Fe + 2HCI = FeCl, + H,T

2)"" pu pasNoKEHUH BOJBI MO JCHCTBHEM MOCTOSHHOTO TOKA B MPH-
CYTCTBUU cHibHOTO 3nektponuTta: 2H,O (smekrponus) — 2H, N(xarox) +
0, (anon)

3)* TIPY B3aMMOACHCTBUN aM(POTEPHBIX METAJUIOB C BOJON B IIEIOYHOMN
cpeze:

2H,0 + 2NaOH + Zn = Na,[Zn(OH),] + H,T

3) Ipu B3aUMOACHCTBUY METAJIIIOB C BOJOM:
2H,0 + 2Li = 2LiOH + H,T
"4H,0 (map) + 3Fe = (Fe"Fel")O, + 4H, T
4)* B pE€aKIMK KOHMYTAIIMU THIPUJIOB METAIIJIOB C BOJOU
2H,0 + CaH, = Ca(OH), + 2H,T

5) ™" npu B3aMMOJCHCTBHH YIiIeposa ¢ BOJIOI:

H,0 + C (xokc) = CO + H,T (800-1000 °C)
:*— nabopaToOpHBIE CIIOCOOBI TIOTYYSHHS

— IMMPOMBIIIIJICHHBIC CII0COOBI TMMOJIy4YCHUA
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Bopopoa — BocctaHoBUTEIB

1) ¢ kucmopoaom: 2H, + O,=2H,0
2) ¢ okcumamu MetaimioB: CuO + H,= Cu + H,O
3) ¢ memeramamu: H, + Cl, = 2HCI

H, + S=H,S
Boaopoa — oxkuciaurelb
¢ metaiutamu: H, + 2Na = 2NaH

Bona — BaxkHejilee coeqnHeHNE BOAOPOAA

Xumuueckas hopmya H,0
Temnepatypa mnasnenus, °C 0
Temnepatypa kunenus, °C 100
MakcumanpHasi InoTHOCTh (4 °C), /M 1

Boaa pearupyer

1) ¢ akTUBHBIMU METAJNIAMU B OOBIYHBIX YCIOBHSIX:
2H,0 + 2Na=2NaOH + H,T
2) ¢ MeHee aKTHBHBIMU METaJJIAMHU TP BBICOKHUX TEMIIEpaTypax:
H,0 + Zn=ZnO + H,T

3) ¢ oKcHJlaMK aKTUBHBIX METAJLIOB, 00pa3ysl OCHOBAHUSI:

K,O + H,O = 2KOH
4) ¢ OKCHJIaMU HEMETAIIOB, 00pa3ysl KUCIOTHI:

H,O + SO; = H,SO,

Baxnerimue 31emMeHThI IA-rpynnsl (1eao4Hbie)

Haspanue Jlunit Harpuii Kanuit
CuMBOJI Li Na K
DnekTpoHHas Gopmyra [He]2s' [Nel3s' [Ar]4s'
CterneHb OKUCIICHUS +I +1 +1
A, 7 23 39

[oydeHne: SIeKTpoIIH3 pacimiasa, Hanpumep, 2NaCl (k) — 2Na (katox) + Cl, T(anoxn)

Baxxueiimue 3n1emeHTsI ITA-rpynnsi

HasBanue Maruwuit Kanpumit
CHUMBOJI Mg Ca
DnektpoHHas Gpopmyia [Ne]3s” [Ar]ds”
CTerneHb OKUCIICHHUS +I1 +I1
A, 24 40

[Monyuenne: aekTponus paciuiasa, Hanpumep, MgCl, (k) — Mg (karoxn) + Cl, T(anoxn)
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Basxkneiiumii 31ement IIIA-rpynnsi

Hazpanue AOMUHMIH
CumBoa Al
OnexTpoHHAs hopMyia [Nel3s™3p'
CreneHb OKUCICHUS +111
A, 27
ITonmyuenue:

snextpoins B pactuiase Nas[AlF4] (900 °C) 2A1,05 — 4Al (katox) + 3 O, (anoxn)
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Peammn IIEJIOYHBIX METAJAJI0B, MAIHUA U KAaJIbIUSA

1) ¢c HeMeTaTaMu:
2Li + Br,=2LiBr
2Na + S = Na,S
2K +H, = 2KH
4Li + O, =2Li,0
2Mg + O, =2MgO
2Ca+ 0, =2Ca0O
2Na + O, = Na,0,
K+ 0,=KO0,
2) ¢ KHCIOTAMHU-KHEOKUCITUTEIISIMID) :
Mg + H,SO;, (pa36.) = MgSO, + H, T

3) ¢ BOJIOM:
Ca + 2H,0 = Ca(OH), + H,T

Peaknmun aaroMuHusA
1) ¢ ramorenamu: 2Al + 31, = 2All;
2) ¢ cepoii: 2Al + 3S = AlLS;
3) ¢ kucnoponom: 4Al + 30, = 2A1,0;
4) ¢ Bogoit: 2Al (+Hg) + 6H,0 = 2A1(OH); + 3H,T
AMGOTepHOCTH ATIOMUHHAS
1) ¢ KUCTOTaMH-«KHEOKUCTUTEIIIMI
2Al+ 6HCI = 2A1CI;+ 3H,T
2) co menouaMy B BOJHOM pacTBOpE:
2Al+ 6H,0 + 2NaOH = 2Na[Al(OH),] + 3H,T
U B pacIuiaBe:

2Al + 2(NaOH H,0) = 2NaAlO, + 3H,T




OKCH}]LI HEJTOYHBbIX METAJJI0B

OCHOBHEBIE CBOMCTBa

1) ¢ Bomoii: Li,O + H,O = 2LiOH

2) ¢ kucnoTHeIMU okcugamu: K,O + SO, = K,SO;

3) ¢ kucmoramu: 3Na,O + 2H3P0O4 = 2Na;PO,4 + 3H,0

Fnupoxcumﬂ IIEJIOYHBIX METAJJI0B

1) B Bozie — cunbHBIE ocHoBaHus (menoun): KOH = K™+ OH

2) ¢ kucnotHeiMu okcugamu: 2NaOH + CO, = Na,CO; + H,O

3) ¢ kucnoramu: LiOH + HBr = LiBr + H,O (ueiirpanusanus)
OKcHABI MATHHSI U KAJIbIHs

OcCHOBHEBIC CBOICTBA

1) ¢ Bogoti: CaO + H,O = Ca(OH),

2) ¢ kucnotHeiMu okcugamu: MgO + SO; = MgSO,
3) ¢ kucmoramu: CaO + 2HNO; = Ca(NOs), + HO

I'uapoxcuabl MAaTHUS M KAJIbIUS

1) B Bone — masnopactBopuMsl, Ca(OH), B pa3zbaBiieHHBIX pacTBOpax —
CHJIHOE OCHOBAHHE!

Ca(OH), = Ca*" + 20H"
2) ¢ kucnotasiMu okcugamu: Mg(OH), + N,Os = Mg(NOs;), + H,O
3) ¢ kucnoramu: Ca(OH), + 2HCI = CaCl, + 2H,0 (ueiirpanuzanms)
AMdoTepHOCTH OKCHAA ATIOMUHUS

B BOJIC IIPAKTHUYECKU HEPACTBOPUM

1) ¢ kucnorubiMu okcuaamu: Al,Oz + 3N,05 = 2A1(NOs); (40 °C)
2) ¢ xucnotamu: Al,O3+ 6HCI (koH1r., rop.) = 2AICI; + 3H,0

3) co menoyaMu B BOJHOM PAacTBOPE:

ALO;+ 2NaOH (koHiL, rop.) + 3H,0 = 2Na[Al(OH),]
" B pacCIljiaBC:

Al,O3+ 2NaOH = 2NaAlO, + H,O (1000 °C)
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AM@oTepHOCTh THAPOKCHAA ATIOMUHHUS

B BOJIC MTPAKTUYECKH HEPACTBOPHM
1) ¢ kucmoTamu:

2AI(OH)3 + 3H,SO, = AIQ(SO4)3 + 6H,0O
2) O LIeI0UaMK B BOJHOM PacTBOPE:
AI(OH); + NaOH (xom) = Na[Al(OH)]

" B pacCIlIaBe:

Al(OH); + NaOH = NaAlO, + 2H,0 (1000 °C)\

Keneso —saement VIIIB-rpynmnsl,
BasKHEHIIUM 1JI9 YeJJ0BeKa MeTaJLI

CuMBOII Fe
DJeKTpoHHAs hopMyia [Ar]3a764s2
CTerneHn OKUCIICHUS +I1, +I11
A, 55,8

Peakuuu xese3a
1) co cnabeiMu okuciutensmu o Fe(Il):
Fe + S=FeS
Fe + 2HCI = FeCl, + H,
Fe + H,SO4 (pa36.) = FeSO, + H,
2) ¢ cunpHBIME OKucTuTeIsIME 110 Fe(I1I):

2Fe + 3Cl, = 2FeCl; 2Fe + 3Br, = 2FeBrs

Fe + 4HNO; (pa36.) = Fe(NO;); + NOT+2H,0

3) Koppo3wusI Kejesa:

4Fe + 6H,0 (Bnara) + 3 O, (Bo3ayx) = 4Fe(OH);

OKcuabl 1 THAPOKCH/BI Kejie3a

FeO Fe,0, (Fe"Fe',)0,
Fe(OH), FeO(OH), Fe(OH); —
OCHOBHEIC aM(i)OTepHI)Ie —

4Fe(OH), + O, + 2H,0 = 4Fe(OH); (okucIeHUe KUCIOPOIOM BO3IyXa)
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Baskneiimme 3j1emeHnTsl IVA-rpynnsi

Haszpanue Yraepon Kpemnuuit
CHuMBOT C Si
A, 12 28
DneKTpoHHas hopMyia [He]2s22p2 [Ne]3sz3p2
CTeneHb OKUCICHUS ot (-IV) po (+1V) xapakrepHas +1V

AJUI0TPONHbIE MOAU(UKAIUM YTJIepoaa

Hazpauue Anmas I'padur Kapoun Dyiepen
Kpucrannmmueckas aTOMHas, COCTOHT M3 CIIOEB COCTOHT U3 COCTOHT U3
pemreTka COCTOWT U3 | IMIECTHYTOJIBHUKOB JMHEHHBIX MOJIEKYTT

TETPadIpOB MaKpOMOJIEKYTT Ceo 1 p.
(monere
cepsl)
IL1oTHOCTS, r/em’ 3,52 2,27 3,27 1,7
L{BeT, npo3pau- OeCLBETHBIH, CepO-YEpHBI, OeCLBETHBIH, TEMHO-
HOCTb IPO3payuHbli HENpO3payHbIi IPO3payuHbIi KpacHbII

Peaxuuu yraepoaa (rpagur)
(TOJILKO IPU BBICOKUX TeMIIePaTypax)

1) ¢ Bogopomom xak okuciutenb: 2C + Hy, = C,H, (1500-2000 °C)
2) ¢ Mmetayutamu kak okuciurelns: 2C + Ca = CaC, (550 °C)
3) ¢ KHCTTOPOAOM KaK BOCCTAHOBUTEII:

C + O, = CO; (cxxuranue Ha BO3IAyXE)

4) ¢ Bonoii: C + H,O (map) 2 CO + H, (1000 °C)
2) ¢ okcunamu metaiuios: C + 2PbO = 2Pb + CO,

Peakuumn kpemHusi (amop¢pHoro)

1) ¢ kucmopomoMm: Si + O, = Si0, (1200 °C)
2) ¢ ranorenamu: Si + 2F, = SiF,

1) ¢ Bogotii: Si+ 2H,0 (map) = SiO,+ 2H, (500 °C)
2) co 1menoyamMu B BOJHOM pacTBOpeE:

Si + 4NaOH (xosw.) = Na,SiO, + 2H, T

Oxcuabl yriepoaa U KpeMHUS

CTelleHb OKHUCIICHHS +II +IV +IV
Okcup CO CO, SiO,
Kpucrammyeckas pemierka MOJIEKYJISIpHAs MOJIEKYJIIpHas aToOMHas
ArperaTHoe COCTOsIHHE ras ras TBEPJIBII

25




Oo0pa3zoBaHue MOHOOKCH/A yIJIepoaa

1) monmy4yeHue TeHepaTOPHOTO ra3a:

C+ 0,=C0O,; CO,+C=2CO (1000°)
2) nonmy4yeHue BOASHOTO rasa:

C+ H,O=CO + H, (1000 °C)
3) netictBue H,SO, (KoHII.) HA MypaBbUHYIO KUCIIOTY:
HCOOH =H,0 + CO
4) IIpu HENMOJIHOM CrOpaHUU TOIUINBA!
2C+0,=2CO
CsHi6 + 80, = 8CO +8H,0

Peaknun CO

CHIIBHBIA BOCCTAHOBHUTEIHh
1) cxxuranue Ha Bozayxe: 2CO + O, =2CO,
2) onpenenenne B Bo3ayxe: SCO + 1,05 =5CO,+ 1,

O0pa3oBaHue THOKCHAA YIJIepoaa

1) B npomsimienroctn: CaCO; = CaO + CO,T
2) B mabopatopuu: CaCO; + 2 HCI = CaCl, + CO,T + H,0
3) Ilpu ropennu yriiepoacoaep Kaiix BEecTB (CKUTaHne TOTUIHBA):

C+0,=CO0,
CH4+202:C02+2H20

4) [Ipu MeUIEHHOM OKUCIICHUH (IbIXaHUE, THUCHUE, OPOKECHHE):
opranuueckue Bemecrsa + O, - CO, + H,O

Peaxnun CO,

1) ¢ Bonoit: CO, + H,O 2 H,yCO; (OKCHI ¥ KUCIIOTa MaJio PAaCTBOPUMBI

B BOJIC)
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2) ¢ ocHoBarmsimu: CO, + NaOH = NaHCO;
C02 +2 NaOH = N32CO3 + Hzo
CO, + Ca(OH), = CaCOs + H,O

3) ¢ ocHoBHEIME okcuaamu: CO, + CaO = CaCO;

4) ¢ kapo6onaramu: CaCO; + CO, + H,O = Ca(HCOs),
5) ¢ metammamu: CO, +2 Mg =2 MgO + C

6) ¢ aemetamamu: CO, + C=2 CO



Peaxmuu SiO; (kBapueBblii MeCOK)

1) c Bogoli He pearupyet

2) ¢ ocHoBaHMAMU Tipu criaBieHnn: Si0, + 2 NaOH = Na,SiO; + H,O
3) ¢ ocHOBHBIMU OKcuamu nipu cruiaBinenun: Si0, + CaO = CaSiO;

4) ¢ kapboHaTamu mpu crutapnernn: SiO, + CaCO; = CaSiO; + CO,T

Peakuumu coJieil yrojibHOH KMCJI0THI

KapOonatnbl

1) ¢ comsamu: Na,CO; + CaCl, = CaCOpL +2NaCl
2) ¢ OCHOBaHHSMH HE pPEarupyroT

3) ¢ kucnoramu: Na,CO; + 2HCI = 2NaCl + H,0 + CO,T

4) ¢ nuoxcunom yriepoaa: MgCO; + CO, + H,O = Mg(HCOs),

5) npu npokanuBanuu: CaCO; = CaO + co,T

6) THAPOIN3 pacTBOPUMBIX coneii: Na,CO;=2Na" + CO5>
COs* + H,0 2 HCO; + OH (menovHas cpena)

I'napoxap6oHaThI
1) ¢ comsu: 2NH4HCO; + BaCl, = BaCOsd + 2NH,C1 + H,0 + CO,T
2) ¢ ocHoBanusmu: NaHCO; + NaOH = Na,CO; + H,0
3) ¢ kucaoramu: KHCO; + HCI = KC1 + H,0 + CO, T
4) ¢ IMOKCHJIOM YTJIEpPO/ia HE PEarupyroT
5) npu HarpeBaHUHU (KUTISTYEHUE PACTBOPA):
Ca(HCO;), = CaCOsd + H,0 + CO,T

6) rugposns: NaHCO; = Na"+ HCO;~

HCO; + H,0 2 H,CO; + OH ™ (menounas cpena)

Peakuyu cmiMKaToB

1) ¢ comsamu: Na,SiO; + CaCl, = CaSiO3~L + 2NaCl
2) ¢ OCHOBAHUSMH HE PEarupyroT

3) ¢ kucnoramu: Na,SiO; + 2HCI = H,SiOsd + 2NaCl
4) ¢ TMOKCHUIOM YTIIepOa B BOJHOM PacTBOpE:

Na,Si0; + H,0 + CO, = H,SiOs4 + Na,CO;

5) TIpu HaTpeBaHUH HE Pa3yararTCs
6) THAPOIN3 PacTBOPUMBIX coueii: Na,Si0; = Na™ + SiO;>

SiOs* + H,0 2 HSiO5 + OH ™ (wemnounas cpea)
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Baskueiiuue 3jieMeHTBI VA-rpynnsl

Haszanue A3zoT Dochop
CumBOI N P
A, 14 31
DJekTpoHHAs hopMyia [He]2s22p3 [Ne]3s23p3
CTerneHb OKUCIICHUS —III, +1, +11, +111, +1V, +V —I1I, +I, +111, +V

CaoiicTBa NMPOCTLIX BCIIECTB

Hazpanue Asor Benblit pochop Kpacusrii pochop
Mouekyna N, P, P,
Temneparypa masnenus, °C —210 44 —
Temmnepatypa xunenus, °C —196 287 429 (Bo3roHka)
ArperaTHoe COCTOSTHHE ras TBEpHoe TBEpOE
IBet — OeJblii KpacHBbIH

oay4yenue azora

1) B MPOMBIIIUICHHOCTH — TTEPETOHKOH JKHIKOTO BO3IyXa
2) B 1abOpaTOpHH — TEPMUYECKUM PA3JI0KCHHUEM HUTPUTA AaMMOHHS:

NH4N02 = N2 + 2H20

Moay4yenue desioro gocpopa
B mpombIniuieHHOCTH — BOCCTaHOBIICHUE (POCHATOB yTiIeM:

2Ca3(POy), + C (xoxc) + 6Si0, = 6CaSiO; + P4 + 10CO (1000 °C)

Peaknum azora

1) ¢ BOOOpOZOM KaK OKHCIHUTENb (MPOMBIIVIEHHOE II0JIy4YeHHe aM-
MHAKAa)

N + 3H, == 2NH; (500 °C, p, xar. Fe, Pt)

2) ¢ MeTaJUTaMH1 Kak OKACIUTeNb: N, + 3Mg = Mg;N, (Ha Bozayxe, 800 °C)
3) ¢ KHCIOPOAOM Kak BOCCTaHOBHTENS: Ny + O, = 2NO (maxe mon
JICHCTBUEM DIICKTPUUECKOTO Pa3psijia UJIET B Maslol cteneHu!)

Peakuuu docopa

1) ¢ MmeTammamu kak okuciurenb: 2P (kpacusrif) + 3Ca = Ca;P, (300 °C)
2) ¢ KUCJIOPO/IOM KaK BOCCTAHOBHUTEIb:

4P (xpacubiit) + 5 O, = 2P,05 (300 °C)
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AMMHAK

[Tomydenue B maboparopuu:
2NH,CI (1) + Ca(OH), (1) = 2NH;T + CaCl, + 2H,0 (200 °C)

OO0MeHHBIE peakUuu
1) cnaboe ocHOBaHWE B BOJHOM PacTBOPE:
NH; + H,0 = NH; + OH (menouHas cpena)

2) ¢ XJIOPOBOAOPOIOM B Ta30BOM (haze U B BOJHOM PacTBOpE:
NH; + HC1 = NH4ClI
3) ¢ KHCIIOTaMH:
NH; + H,SO4 = NH4HSO,
2NH; + H,SO4 = (NH,4),SO4
4) ¢ KHCIIOPOIOM:
4NH; + 3 O, = 2N, + 6H,0 (cropanue)
4NH; + 5 O, =4NO + 6H,0 (800°C, kar. Pt, Rh)
5) paznoxeHue:
2NH; =N, + 3H, (1300 °C)
CpoiicTBa cosieii aMMOHHUS
T'uaponus:
(NH,),S0,4 = 2NH," + SO4*
NH," + H,0 & NH; + H;0" (kucnornas cpesia)
Tepmuueckoe pasnoxeHue
1) NH4Cl = NH;+ HCI

2) NH4NO3 = NZO + 2H20
3) NH4N02 = Nz + 2H20

Baskneiimne oxkcuasl azota u gocdopa

CreneHb OKUCICHUS +1 (ycioBHO) +1I +IV +V
A3zoT NzO NO N02 N205
dochop — — P,05
XapakxTep oKcHaa Hecoseo0pa3yromye | KHCIOTHBIE
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IMonyyeHue a30THOM KUCJIOTHI

B npombinienHocty (0 cTagusm)

1) 4NH; + 5 O, = 4NO + 6H,0 (xar. — Pt, Rh)
2) 2NO + O, = 2NO,

3) 4NO, + 2H,0 + O, = 4HNO;

B naGopaTtopuu rpu HarpeBaHUH:

NaNOs(t) + H,SO4(korr.) = NaHSO, + HNO; T

Peakuuu a30THO# KHCI0THI (0OMEHHBbIE)

1) Onexrponmtudeckas auccoranus: HNO; = H" +NO;

2) Peakmuu ¢ okcumamu MetauioB: 2HNO; + CuO = Cu(NOs), + H,O
3) Peaxmuu ¢ ocHoBanusimu: 2HNO; + Mg(OH), = Mg(NO;), + 2H,0
4) Peaxupu ¢ comsimu: 2HNO; + K,CO; = 2KNO5 + CO, T+ H,0

Peakuyu a30THOI KHCJIOTHI
(OKHCJIHTCJII;HO-BOCCTaHOBl/ITeJ'l])H])le)

Paznoxxenue Ha cBery:

4HNO; 2 4NO, + 2H,0 + 0,7
PeaK]_II/II/I C MCTaJlliaMH1
1) 2HNOs(konm.) + Ag = AgNO; + NO, T+ H,0
2) 8HNO;(pa36.) + 3Cu = 3Cu(NOs), + 2NOT+ 4H,0
3)10HNO;(pa36.) + 4Mg = 4Mg(NO;), +N,0T+ 5H,0
4)12HNO;(pa36.) + 5Sn = 5Sn(NO;), + N, T+ 6H,0 (MeteHH0)
5) 30HNOs(0u. pa36.) + 8Al = 8AI(NO;); + 3NH,NO; + 9H,0

BO,ZIOpO,ZI HC ABJIACTCA OCHOBHBIM IIPOJYKTOM B PCAKIUAX C YH4aCTUEM

a30THOU KHUCJIOTHI.
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PeaKI_II/II/I C HEMCTalJlaMHU

1) 4HNOjs (koHr.) + C = CO, T+ 4NO, T+ 2H,0
2) 5HNO; (komit.) + P = HyPO, + 5NO,T+ H,0
3) 6HNO; (xomiL.) + S = H,SO, + 6NO, T+ 2H,0



Peakunu opropochopHoOii KHUCJIOTHI
1) ¢ aKTUBHBIMHU METaJIAMU:
2H;PO, (pa36.) + 3Mg = Mg3(PO,), + 3H,T
2) ¢ OKCHJIaMU METaJIJIOB:
2H;PO, (pa36.) + 3Ca0 = Caz(PO4)¥ + 3H,0
3) ¢ ocaoBanusimu: H;PO, + NaOH = NaH,PO,+ H,O
H;PO,4 + 2NaOH = Na,HPO, + 2H,0
H;PO,4 + 3NaOH = Na;PO, + 3H,0
4) c aMMHaKoM:
H;PO, + NH;5 H,O = (NH4)H,PO,+ H,O
H;PO, + 2(NH; H,0) = (NHy),HPO,+ 2H,0
5) ¢ comsamu:

2H;PO, (pa36.) + 3Na,CO; (koHIL.) =
=2Na;PO, + 3H,0 + 3CO,T (kumstucHmue)

2H;PO, (pas6.) + 3Ca(NOs), = Cay(PO,),d + 6HNO,

I'mapoaus oprodocharon
1) Na;PO, = 3Na" + PO,*
PO, + H,0 2 HPO,* + OH" (mmemouHas cpena)

2) Na,HPO, = 2Na“ + HPO,*

HPO,* + H,0 2 H,PO, + OH" (menmounas cpena)
3) NaH,PO,=Na" + H,PO4

H,PO, + H,0 2 HPO,> + H;0" (kucrnoTHas cpena)

Pasjioxkenune HUTpPaTOB
(3aBHCHT OT moJio:keHusi Metajia B OXPH)
Meramn neBee Mg — HUTPUT MeTajl1a + KUCIOPOL
2KNO; = 2KNO; + O, (500 °C)

Meramr mexay Mg n Cu — okcua MeTauia + AHOKCHI a30Ta + KHC-

JI0pOJ

2Cu(NO;), = 2Cu0 + 4NO, + 0, (200 °C)
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Mertainn npaBee Cu — MeTaI + IHOKCHUJT a30Ta + KHCIOPO]

2AgNO; = 2Ag + 2NO, + 0, (300 °C)

Bakneiimue 3sieMeHThl VIA-rpynmnsl (XajabKoOreHbl)

Hazpanue Kucnopon Cepa
CumBon O S
OnexTpoHHAs hopMyIa [He]2szZp4 [Ne]3szS'p4
CTerneHb OKUCIICHUS —II, -1, +II —II, +IV, +VI
A, 16,0 32,1

AJLI0TPONHbIE MOAM(HUKALIUE KHCJI0POAA

Hazpanue JIUKUCIIOPOJL 030H
Mornekya 0, O;
Temmnepatypa mnasnenns, °C 219 —-193
Temmnepatypa xunenus, °C —-183 -112
ArperaTHoe COCTOSTHHE ra3 ras
IlBer OECIBETHBIM CHUHUU

AJUIOTPONHBIE MOAN(HMKALINH Cepbl

Ha3zpanue KpHUCTAJIIMYECKas cepa IUIacTUYeCcKas cepa
Mornekyna Sg S,
Temnepatypa niuasnaenus, °C 119 -
Temneparypa kunenusi, °C 445 -
ArperaTHoe COCTOSTHHE TBEpoe TBEpoe
IIBeT JKCIITBLIL KOPUYHEBBLI

Houyuyenune kucaopoaa

1) B IPOMBIIINIEHHOCTH — IEPErOHKOH KUAKOTO BO3yXa
2) B 1abopaTopuu — TEPMUYECKUM Pa3JI0KEHUEM CIIOKHBIX BELECTB:

2KMnO, = K;MnO, + MnO, + 0,71

2H,0, = 2H,0 + 0,1

Peakuuu kuciaopoaa

1) ¢ MeTamtamu (CropaHme Ha BO3TyXe):
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0O, +2Na = Na,O,
0, + 2Mg = 2MgO
302 + 4A1 = 2A1203




2) ¢ HeMeTauiaMu (CropaHue Ha BO3JYXE):
0,+S =S80,
5 O, + 4P (xpacHsrit) = 2P,05
3) CO CJIO)KHBIMH BEIIECTBAMH

0, + 4Cr(OH), + 2H,0 = 4Cr(OH);

Peaxnum cepbi

1) ¢ Bogopomom: S + H, = H,S (200 °C)
2) ¢ metautamu: 3S + 2A1 = AL, S; (200 °C)

3) ¢ HEKOTOPBIMH HEMETAIUTaMU Kak okucuTenb: 2S + C = CS, (700 °C)

4) ¢ kucnopogom: S + O,= SO,
2) ¢ TajoreHaMu:

S+ 3F2: SF6
S + Cl,= SCl, (10 20 °C)

Oxkcup cepoi(IV) u ero ruapar

I[onyyenune B NpOMBILIJIEHHOCTH
1) S + O,= SO, (cropanue Ha BO3AyXE)
2) 00XKUT CYTbQHUIHBIX Py

4FCSZ + 1102 = 2F€203 + 8802
2PbS + 3 02 =2PbO + 2802

IHosxyuenue B 1a0opaTopun

Nast3 (T) + 2stO4 (KOHI_I.) = 2NaHSO4 + SOZT + HZO

OTHoLIIEHNE K BOJE

1) SO, + H,O = SO, H,O (ruapar nuokcuia cepbl — CEpHUCTAs KUCTIOTA)

2) SO, H,0 + H,0 2 HSO; + H3;0" (cnabas kuciora)

Oxcup cepbi(VI)

SOj; (T) — monuMep B OOBIYHBIX YCIOBHAX
1) nonyuenwue:

2802"" 02 =2 2SO3 (400 OC; Kart. Pt, V205, F6203)

2) otHomenue k Boze: SO; + H,O = H,SOy4
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Peaknun
1) orHomenue k Boae: H,SO, (konm.) + nH,O = H,SO4 nH,O + O
H,S0, + 2H,0 = SO,> + 2H;0" (cwiTbHASI TBYXOCHOBHAS KHCIIOTA)

2) ¢ okcugamu Metaiio: H,SO4 + CuO = CuSO,4 + H,O
3) ¢ ocHoBanusmu: H,SO4 (pazd.) + 2NaOH = Na,SO,+ 2H,0

H,S0, (ko) + NaOH = NaHSO, + H,0
4) ¢ comsimu: H,SO, + BaCl, = BaSO,{ + 2HCI
H,SO, + Na,CO; = Na,S0,+ CO, T+ H,0
5) ¢ metammamu: H,SO, (pa36.) + Zn = ZnSO4 + HzT
2H,S0, (koui.) + Cu = CuSO, +S0,T+ 2H,0

5H,S0, (koHIL.) + 4Zn = 4ZnSO, + H,S T+ 4H,0 (npumecs S)

6) C OPraHN4YCCKUMH BEICCTBAMU —> 06y1"J'II/IBaHI/I€

JuieMenThbl VIIA-rpynmnsl (rajoressr)

HaszBanue Drop Xnop bpom Hon
CumBon F Cl Br 1
DnextporHas popmyna | [He]2s™2p° | [Nel3s?3p 3d” | [Ar,3d' 4s’4p’ | [Kr,4d")55°5p°
A, 19,0 35,5 79,9 126,9

CreneHH OKUCJIEHHUS TaJI0r€HOB

-1 HF HCI HBr HI
0 F2 Clz Brz 12
+1 — HCIO HBrO IF
+V — HC103 HBI'O3 HIO3
+VII — HCIO4 HBrO, HIO,

CBoiicTBa rajloreHoB

Dopmya F, Cl, Br, 1,
Temmnepatypa -219,7 -101,0 -7,25 113,5
miaBienus, °C
Temmepatypa —188,1 -34,1 59,2 185,5
xunenus, °C
ArperaTHoe l'as l'as Kunkocts Kpucrannsl
cOCTOsIHHE (H.Y.)

LBer Caertiio- Kenro- Kpacno- Yepublii
3eJICHbIN 3€JICHBIN OypbIit
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Dopmysa F, | Cl, | Br, I,

PacTBopumocTsb PacTBOpUMBI B OpraHUYECKUX PACTBOPUTEIIAX
OxucnurenbHas YObIBaeT BHU3 110 TpyIIIIe

AKTUBHOCTb IPOCTBIX

BEILECTB

BoccranoButenbHas | YcunauBaeTcs BHU3 IO IpyTIe
aKTHBHOCTB Trajore-
HUJI-UOHOB

B3aumopeiicTBue ¢ Bogoii

1) 2F,+ H,O=2HF + OF,

2) Cl, + H,O 2 HCIO + HCI (xnopHas Boza)
3) Br, + H,O 2 HBrO + HBr (6pomnas Boza)
4) L+ Hzo z

I'anorensl — CHIIbHBIE€ OKHCJIHTEIH

1) ¢ metammamu: F, + 2Na = 2NaF Br, + Mg = MgBr,
2) ¢ memeramiamu: 3F, + S = SF¢

3Cl, + 2P (kpacHsrit) = 2PCl;

3) ¢ ramorenugamu: 2NaCl + F, = Cl, + 2NaF

2KI + Br, =1, + 2KBr
(6onee aKTUBHBIC «BBITECHSIOT» MEHEE aKTHUBHBIC, HIKe B VIIA-

TpyTIe, U3 UX CoJeil)
Iosryuenue xyopa
1) 27eKTpOIN3 paciiaBa:
2NaCl — 2Na + Cl,
2) 3IEeKTPOIU3 pacTBOpa!
2NaCl + H,0 — H,T + CL,T + 2NaOH
3) okucieHre XJI0POBOJOPOAA:
4HCI (xoH1t.) + MnO, = CL,T + MnCl, + 2H,0

4) oKuCIIEeHUE XJIOPHU/IOB IIPH HArpEBAHUH:

10NaCl (1) + 2KMnO, (1) + 8H,SO; (koHIL.) =
=5CL,T + 2MnSO, + 5Na,S0, + K,SO, + 8H,0
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Peakuumn x;opa

¢ Bogoponom: Cl, + H, = 2HCI (monyuyenne HCI B npomMbInuieHHOCTH)
¢ metaiuiamu: Cl, + 2Na = 2NaCl
CO IIEJNOYBIO B BOAHOM PacTBOPE:

Cl, + 2NaOH (xo0:1.) = NaClO + NaCl + H,O
3Cl,+ 6NaOH (rop.) = NaClO; + 5NaCl + H,O
¢ OpoMHIaMK UITH HOTUIAMHU:
Cl, + 2NaBr = Br, + 2NaCl
Cl,+ 2KI =1, + 2KCl

Peaknun noga

1) ¢ Bogopomom: I, + H, 2 2HI

2) ¢ meramutamu: I,+ 2Li = 2Lil

3) co menousio B BogHoM pactBope: 3, + 6KOH = KIO; + 5KI + H,O
4) ¢ nogunom kamus B BogHoM pactBope: I, + KI (p) = K[I(I,)] (nox-

Has BOJA)

Hoayudenue xjaoposoaopona (HCI) B 1aGopaTopum

2NaCl (1) + H,SO; (xomrr.) = 2HCI T+ Na,SO,

Peaxuun XJopoBoaopoaa

1) ¢ Bomoit: HCl + H,O = CI” + H;0" (cuypHAs KUCIIOTA B BOJAHOM pac-

TBOpE)
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2) ¢ merautamu: HCl + Zn = ZnCl, + HZT
3) ¢ okcugamu metamios: 2HCI + CaO = CaCl, + H,O
4) ¢ ocuoBanusmu: 2HC1+ Mg(OH), = MgCl, + 2H,0
5) ¢ comsamu: 2HCI + FeS = FeCl, + 2H,ST

2HCI+ Pb(NOs),= PbCl,4 + 2HNO,
HCl+ AgNO; = AgCI + HNO;
6) ¢ oxkuciurensimu: 4HCI (koni.) + Ca(ClO), = 2Cl, + CaCl, + 2H,0



9. OCHOBHBIE MOJIOKEHUS OPraHNYecKOi XUMHH

Teopusi cmpoenus opeanuueckux eewgecms A.M. bytnepona:

— BCE aTOMBI, 00pa3yIolie MOJIEKYJIbl OPTaHUYECKUX BEIECTB, CBs3a-
HBI JAPYT C IPYTOM B ONPEICICHHON MOCIEI0BATEIBHOCTH; CBOMCTBA BE-
MIECTB 3aBUCAT HE TOJBKO OT TOTO, aTOMBI KAaKHX JJEMEHTOB M B KaKOM
KOJIMYECTBE BXOJSAT B COCTaB OPraHMUYECKOr'0 BEIIECTBAa, HO M OT MOCHe-
JIOBAaTEIbHOCTH COCTUHEHHS ATOMOB B MOJIEKYJIaxX;

—TI0 CBOWCTBAM OPTAHWYECKOTO COCAWHCHHSI MOJKHO OIIPEACIIUTH
CTPOEHHUE MOJIEKYJIbI, a IO CTPOCHUIO — IIPEIBUICTH CBOICTBA;

— aTOMBI M TPYIIIBI aTOMOB B MOJIEKYJIaX OPTaHUYECKHX BEIIECTB BJIH-

SIFOT APYT Ha ApyTa.

HexoTopble GyHKIUOHATbHbIE IPYNIIIbI

Haspanue knacca Ob6mas OyHKIMOHATbHAS Ha3BaH1/1ev (hyHKIIHO-
¢dopmyma rpymma HaJIbHON TPYIIIBI

YreBonopoibt R—H — —
l"anorennpoun3BoiHBIC R—Hal —F, —Cl, —Br, —I ®DTop, xI0p, OpOM,
YIJIEBOZOPOIOB Hox
Crnuptsl R—OH —OH ['uapoxcunbHast
[pocteie a3¢upst R—O—R —0— Kucnopon (3dupHslif)
ANbIETUAbl U KETOHBI R—C—H —C—H Kap6ouunbHas

l ll

o o

R—C—R

l

O
KapOoHOBBIE KHCIIOTHI R—C—OH —C—OH KapOokcuibHast

l l

O o
Hutpocoeaunenus R—N—O —III—O Hurpo

|

O o
AMUHBI R — NH, — NH, AMUHO

R — obo3HaueHHe yriaeBoJOPOTHOTO 3aMECTHTENS (pagnuKana).
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IIpumeps! 32124 ¢ pemieHUSIMHA

3apava 1.

JKenesnslit kynopoc — renraruapar cynbdara sxenesa(ll) — mpumens-
10T JiJ1s1 00pBOBI ¢ BpeauTesiMu pacteHuid. C 3TO#H 1eJIbI0 U3 HErO FOTOBST
10%-n51ii pactBop cynbgata xeneza(ll). Paccunraiite maccy xpucramio-
ruapara (Kr) ¥ 00seM BOABI (JT), KOTOPHIE CIETYET B3ATH IJIST MIPUTOTOB-
neHus 10 Kr Takoro pacTBopa.

Pewenue.

[To onpenenenno MaccoBOM J10JIH;

w(FeSOy4) = m(FeSOy) / m(p)
Orcrona:
m(FeSO4) = w(FeSO4)xm(p) = 0,1x10000 = 1000r.

ﬂJ’I}l OIpeaACICHUSA MACChl KpUCTAJJIOTHApPAaTa BOCIIOJIB3YyEMCS OTHO-
MIECHUEM!

m(FeS0,4)/M(FeS0,) = n(FeSO,) = n(FeSO, -7TH,0) =
m(FeSO, TH,O/M(FeSO4TH,0).

M(FeSOy) = 56 + 32 + 4x16 = 152 r/mou;
M(FeSO,7H,0) = 152 + 7x18 = 278 r/Moub.

m(FeSO,TH,0) = M(FeSO,-7TH,0)xm(FeS04)/M(FeSO,) =
278x1000/152 = 1830 r = 1,8 kr.

Macca pacTBopa CKJIaJbIBAE€TCS U3 Macchl paCTBOPEHHOTO BELLECTBA U
Macchl BOABI. Ecnym A MpHUTOTOBIIEHUS pacTBOpa Oepercss KpucTallio-
TUpaT, TO BOJbI TpeOyeTcs MEHbIIIE:

m(p) = m(FeSO,4) + m(H,O) = m(FeSO4 7H,0) + m(H,0).
m(H,0) = m(p) — m(FeSO47TH,0) = 10 — 1,83 = 8,17 kr.
[Mockoneky miotHOCTh BoAbl p(H,O) = 1000 1/1 = 1kr/m, TO
V(H,0) = m(H,0)/p(H,0) =8,17n1~8,2 n

Omeem: 1,8 xr; 8,2 1.
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3anaua 2.
[Mpurorosneno 126 mn 30%-Horo pactBopa (rwioTHocTh 1200 1/17)

a30THOM kucnoThl. Kakodr oObeM (Mi1) pacTBOpa THApPOKCHAA Oapus
(1 mounb/i) moTpedyercst U1t MOTHOM HEHTpanu3auy KUCIOTHI?

Pewenue.
CocTaBUM ypaBHCHHE PEAKIIHH:

2HNO3 + Ba(OH)z = Ba(NO3)2 + 2H20

ITo ypaBHEHHUIO pEaKIHu:
n(HNO3)/2 = n{Ba(OH),}/1(1)
ITo ompeseseHUIO KOJUYECTBA BEIIECTBA W MAcCOBOM JOJIH PacTBOpa
3aITUILIEM:
n(HNOs) = m(HNO3)/M(HNO;) = w(HNO;)>*V(p-p HNO;)>p(p-p
HNO3)/M(HNO3) = 0,3%0,126x1200/63 = 0,72 M0JIb.
ITo onpeeieHN 0 MOJISIPHOM KOHIICHTPAIIHH:
c{Ba(OH),} = n{Ba(OH),}/V{p-p Ba(OH),},
n{Ba(OH),} = ¢{Ba(OH)2} x V{p-p Ba(OH),} = 1x/{p-p Ba(OH)}.
IToacTaBUM 3HAUEHMS W BBHIPAKEHUS IS KOJTMYECTB BEIIECTB B PaBEH-

ctBo (1):
0,72/2 = V{p-pBa(OH),} ;

V{p-pBa(OH),} = 0,36 1 =360 M.
Omeem: o0beM (M) pacTBOpa rupokcuaa d6apus paseH 360 M.

3amaua 3.
Onpenenurte 00beM, KOTOPBIH P HOPMAIBHBIX YCIOBUSAX 3aHHUMAOT

40 r reaus.

Pewenue.
Jist ra3000pa3HOTO BEMIECTBA €TI0 KOJMYECTBO MOKHO BBIPA3HUTH

KaK uepe3 Maccy, Tak ¥ yepe3 00beM 3TOro BEIeCcTBa:
n(B) =m(B) / M(B) 6]
n(B) = V(raza) /Vy 2)
U3 dopmyn (1) u (2) BUIHO, YTO JIEBBIE YacTH BBIPAKCHUI paBHBI,
CJICI0BATEIbHO, PABHBI U ITPABBIC YACTH:
m(B) / M(B) = V(raza) /Vyu
39



Orcrona: V(raza) = m(raza) -V / M(raza)
V(He)=40-224:4=224n
Omeem: 00beM Tenus paBeH 224 1

3agava 4.

ATOM JIIeMeHTa MMEET 31eKTpoHHy0 dopmyiny [Ne]3s*3p’. Ompene-
JUTE HOMEP MEpPHOoMa, B KOTOPOM HAXOAUTCS ITOT JIEMEHT, ¥ YHCIIO Ba-
JICHTHBIX 3JIEKTPOHOB.

Pewenue.

Kak Hu3BeCTHO, YMCIO 3HEPreTUUYECKUX YPOBHEH, 3aCENCHHBIX 3JIEK-
TpOHaMH, PaBHO HOMeEpY NepHoja, B JAHHOM ciydae — 3. BaieHTHbIMU
SBJSIFOTCS. BHEIIHUE 3JICKTPOHBI HA HE3aBEPIICHHOM 3HEPreTHYeCKOM
YPOBHE, 4TO COOTBETCTBYET 3JIEKTPOHHON KoHpuryparmu 3s°3p°. Takum
00pa3oM, YHCIIO BaJCHTHBIX DIICKTPOHOB PaBHO 5.

Omeem: 3

3anaua 5.

3anummTe MOJEKyJIIpHBIE POPMYIBI OKCHIOB dmeMeHToB Ne 49, 38 u
3 B BBICIIIEH CTENIEHU OKUCIIECHHUS.

Pewenue.

i cocTaBiaeHUS MOJEKYJSPHBIX (OPMYJI OKCHAOB HEOOXOANMO
HanucaTh 3JIEKTPOHHBIE (POPMYJIIBI AaTOMOB 3JIEMEHTOB C YKa3aHHBIMH I10-
PSAAKOBBIMH HOMEpPaMHU.

Z=49 [Kr, 4d'°]55°5p". Ha BHEIIHUX $- U p-TIOAyPOBHSX HMeEET-
cs 3 nyeKkTpoHa, JaHHbBIN 31eMeHT pacnosioxkeH B [IIA-rpynmne Ilepuonu-
YECKOW CHCTEMBI. 3HAYE€HUE €r0 BBICIIEH CTENEHH OKHCIEHHS B COEIHHE-
HUSAX coBmagaer ¢ HomepoMm rpymnnsl: (+III). [TockonbKy Kuciopon B Ok-
cuzax npossisieT creneHb okucienus (—1I), monexymsipHas ¢popmyrna ok-
cupa: 9,0;.

Z=138 [Kr]5s®>. PyKOBOACTBYSCh SJEKTPOHHON  (HOPMYJIOii,
olpesieNsieM MoJIoKeHne 3eMenTa B [lepuoanueckoil cucteme: 5 nepuof,
[TA-rpymma. Monekyspras Gpopmyna okcuaa umeet Bu: D0.

Z=3 [He]2s'. Dnement pacnonoxken B IA-rpymme Ilepuomude-
CKOW CHCTEMBI, CIIEA0BATEIbHO, MOJIEKYJIsIpHas popmyna okcuaa: 3,0.

3agaua 6.
Hanuiure ypaBHEHHS peakiiusi, HEOOXOAUMBIX I OCYIIECTBICHHS
LETOYKH TPEBPaIeHUH

P,— P401() —> H3PO4 —> Ca3(PO4)2 e d H3PO4.

Pewenue. CocTaBUM ypaBHEHHS PEAKIIMN:
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Py +50,=P40q
P,O,0 + 6H,0 = 4H;PO,
2H;PO; + 3Ca(OH), = Ca3(PO4)4 + 6H,0
Cas(PO4)y(1) + 3H,S0, = 3CaSO4d + 2H;PO,

PactBopuMocTh cynbdara Kajblusi MEHbIIE YeM PacTBOPUMOCTH Op-
Todocdara KaJapluus; B pa30aBIeHHOM BOAHOM pacTBope opTodochopHast
KUCIIOTa cllabee CepHOM KUCITIOTHI.

3amaua 7.

K 300 M oprodochopnoit kucnots! (¢ = 0,03 monb/n) npummu 300
M ruapokeuaa 6apus (¢ = 0,015 monw/m). Kakas conb oOpasyercs B pe-
3yJabpTaTe peakuuu? Onpeaenure Maccy 3TOi Cou.

Pewenue.

CocraBUM BCE BO3MOKHBIC YpPaBHEHUSI B3aUMOACHCTBHSA KHCIOTHI U
OCHOBaHMUSL:

3Ba(OH), + 2H;P0, = Bay(POy), + 6H,0 (1)
Ba(OH), + H;PO, = BaHPO, + 2H,0 2)
Ba(OH), + 2H;PO, = Ba(H,PO,), + 2H,0 3)
3Ba(OH), + HyPO, = (BaOH);PO, + 3H,0 )

Paccunrtaem xonmmdectsa pearenToB u3 hopmyist: ¢(B) = n(B) / V(p)
n(H;PO4) = c¢(H5POy) - V(p. H;PO,) = 0,03 - 0,3 = 0,009 monb
n{Ba(OH),} = c¢{Ba(OH),} - V{p. (Ba(OH),} = 0,015 - 0,3 = 0,0045 mop

W3 pacueroB BuaHO, uTO KommuecTBo H;PO,4 B 2 paza Gosble Komde-
ctBa Ba(OH),, T.e. peakuus nporekaer mno ypaBHeHHio (3) ¢ oOpazoBaHu-
€M KHCJIOW coJi — TUTuApoopTodocdara dapwus:

M{Ba(H,PO,),} =137+ (2 + 31 + 64) - 2 =331 r/monb
[To ypaBuenuto peakiuu (3): n(Ba(H,PO,), = nBa(OH),) = 0,0045 monb

M(Ba(H2PO4)2) = ﬂ(Ba(H2P04)2 ' M(Ba(H2PO4)2 = 0,0045 - 331 =
=149r=15r
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3anaua 8.

CocTaBbTe ypaBHEHUS pEaKiui, MPOTEKAIONINX MIPU PACTBOPECHUU Be-
HIECTB B BOJIC, W JUIS KaXJOTO BEIECTBA PACCUYMTANUTE KOHIICHTPAIIMIO
KaTHOHOB ¥ aHUOHOB, onpeesstonux cpeay B 0,02 M pactBope

1) HMnO, 2) H,SO, 3) NaOH 4) Ba(OH),

Pewenue.

1) HMnO, = MnO4 + H"

MapranmoBasi KHCIOTa — CHIJIbHAs, OJHOOCHOBHAS;, B Pa30aBIECHHBIX
pacTBOpax JIUCCOLMUPYET HEOOPATUMO.

ITo ypasrenmo peakuun: ¢(H") = c(HMnOy) = 0,02 Moms/1

2) H,SO, =S0O,* + 2H"

CepHast KUCIIOTa — CepHasl, TBYXOCHOBHAsI; B pa30aBICHHBIX PacTBOPax
JUCCOLMUPYET HeOOpaTUMO.

Io ypasrenmo peaxiuu: c(H') = 2¢(H,SOy) = 0,04 Monb/n

3) NaOH =Na“+ OH"

I'mapokcuy HATpUsl — CHIIBHOE, XOPOILO PACTBOPUMOE OCHOBaHHE (1ie-
JI0Yb), B pa30aBIIEHHBIX PaCTBOPAX IUCCOIUUPYET HEOOPATHMO.

[o ypaBuenuto peaknuu: ¢(OH") = ¢(NaOH) = 0,02 mons/i

4) Ba(OH), = Ba* + 20H"

I'uapokeny Gapus — cUIbHOE, XOPOIIO PACTBOPUMOE OCHOBaHHUE (IIe-
JI0Yb), B pa30aBICHHBIX PACTBOPAX JUCCOIUUPYET HEOOPATUMO.

[To ypaBuenuto peakuuu: ¢(OH") = 2¢(BaOH) = 0,04 monb/n

3agaya 9.

Ompenenute Maccy (T) ocaaka, KOTOPBIM 00pa3oBayics MPU B3aWMO-
JeficTBUM M30BITKA MEpPOKCHIa BOAOPOAA C MOJOBOJOPOTHON KHCIIOTOMH,
ecim npopearuposaio 0,03 MOJb OKUCTHTETIS.

Pewenue. CocTaBUM ypaBHEHHE PEAKIINU:

H202 +HI =
H,0, +2H"+2¢ =2H,0 1
2 -2e =1 1

H,0, +2H + 21 =2H,0 + 1,
H,O, +2HI=2H,0 + I,
W3 ypaBHEHUs peakluu U 10 OIPEAEICHUI0 MOJISIPHOM MaccChl CIIEyeT:
n(H,0,)/1 = n(Ly)/1 = m(ly) / M(1,)
Otcrona: m(l,) = M(L,) - n(H,0,) =254 - 0,03 =7,62r

Omeem: Macca (T) ocaaka moma 7,62 v
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3amaua 10.
ITecox maccoit 4 Kr CIUIaBMWIIM C TUAPOKCHUAOM Kallus, MOJYYUB B pe-
3yJapTaTe peakuuu 7,64 Kr meracwiukaTta Kanus. Onpenenure BBIXOJ

npoaykra peakuuu (%), ecau coaepikaHue TUOKCHIAa KPEeMHHUS B TIECKe
paBHO 90%.

Pewenue.
CocTtaBuM ypaBHCHHEC PCAKIIHH:

SlOz +2KOH = KleO3 + H,0O

[To ypaBuenuto peakuuu: n(Si0;) = n(K,Si0s)
ITo onpexnesnennto MaccoBOi 1011 BELIECTBA B CMECHU:

w(S10,) = m(Si0,) / m(necka) = n(Si0,) - M(Si0,) / m(necka)
Ortcrona:

n(K,Si0; teop.) = n(Si0,) = m(Si0,) / M(Si0,) =
=w(Si0,) - m(necka) / M(SiOy) = 0,9 - 4000 / 60 = 60 Mob

n(K-SiOs nipax.) = m(K,SiOs mpaxr.) / M(K>SiOs) = 7640 / 154 = 49,61 mors

N(K,Si103) = n(K,Si0; mpakt.) / n(K,SiO5 Teop.) = 49,61 / 60 mons =
=0,827=82,7%

Omeem: BBIXOJ MEeTacUJIMKaTa Kajaus paBeH 82,7%,

3anaua 11.

CMech THAPOKCHAA Kallusl U THIpOoKapOoHara Kainus oOpadoTanu u3-
OBITKOM XJIOPOBOAOPOIHON KHUCHOTHL. [Ipu 3TOM oOpaszoBanoch 29,8 T
XJIOpUa Kalnus U BeIIENWIOCh 2,24 11 ra3a (H.y.). Paccunraiite maccoByro
noito (%) runpokapOoOHaTa KAJIHSI B CMECH.

Pewenue.

YpaBHEeHUs peakiuii:

KOH + HCI = KCI + H,0 (1)
KHCO; + HCl = KCI + H,0 + CO,T (2)

Xopuz Kanmust o0pasyercsi B 00eHx peaknusx, a ra3 — TOJIBKO B peak-
uu (2):

n(KHCO;) = n(CO,) = (CO,) / V= 2,24 /22,4 =0,1 monb
n>(KC1) = n(CO,) = 0,1 Monb
n(KCl) = m(KCl) / M(KCl1) = 29,8 / 74,5 = 0,4 mounb
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Mo ypaBuenuto peaknuu (1): n(KOH) = n(KCl) = n(KCl) — ny(KCI) =
0,4-0,1=0,3 momb
Otrcrona:  m(KOH) = M(KOH) - n(KOH) =56 - 0,3=16,8T

m(KHCO;) = M(KHCOs) - n(KHCO3)=100-0,1=10T
ITo onpenenieHn0 MaccOBOM JIOJIM BEIIECTBA B CMECH:

W(KHCO3) = m(KHCO3) / m(KHCO3) + m(KOH) = 10 / (10 + 16,8) =
=0,373 =37,3% = 37%

Omeem: MaccoBast TOJII THAPOKapOOHaTa Kauus B cmecu = 37%

3agaya 12.

CMmech OpomuIa Kamusi, XJIOpuAa HaTpusl M XJopuaa Oapusi Maccou
7,71 T pactBopwim B Bojie. K mosrydeHHOMY pacTBOpY 100aBUIH H30BITOK
pactBopa HHUTpaTa cepebpa. Macca BeITIaBIeTo ocaaka coctaBmia 12,37
r. [lociie otnenenust ocanka K (QUIBTpATy MPHIWIA WU30BITOK pacTBOpa
cepHOM KUCIIOThI. Macca mojqy4eHHOro ocajika paBHa 4,66 r. Beriuucnure
MaccoByIo 1010 (%) Opomuia Kalusi B UCXOJHOH CMECH.

Pewenue.

YpaBHeHUs peakiuii:

KBr + AgNO; = AgBrl + KNO, (1)
NaCl + AgNO; = AgCIl + NaNO; ()
BaCl, + 2AgNO; = 2AgCI + Ba(NOs), 3)
Ba(NO;), + H,SO, = BaSO,{ + 2HNO; 4)

W3 ypaBuenuit peaxmuii (4) u (3):

n(BaSO,) = n{Ba(NOs),} = n(BaCl,) = n3(AgCl) =
=m(BaS0,) / M(BaSO,) = 4,66 / 233 = 0,02 mob

U3 ypaBuenuit peaxmuii (1), (2) u (3):
n1(AgBr) = n(KBr)
ny(AgCl) = n(NaCl)

n3(AgCl) = 2n(BaCl,)

m(ocanka) = m;(AgBr) + my(AgCl) + m3(AgCl) =
= M(AgBr) - n1(AgBr) + M(AgCl) - ny(AgCl) + M(AgCl) - n3(AgCl) =
= M(AgBr) - n(KBr) + M(AgCl) - n(NaCl) + M(AgCl) - 2n(BaCl,)
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ITo ycnoButo 3anauu:

m(cmecn) = m(KBr) + m(NaCl) + m(BaCl,) =
= M(KBr) - n(KBr) + M(NaCl) - n(NaCl) + M(BaCl,) - n(BaCl,)

0O603naunm: n(KBr) =x n(NaCl) =y

IToacTaBUM YHCITOBBIE JAHHBIC, & TAKIKE X M V' B BRIPAKCHUS JIJISI MACCHI
ocajika U MacChl CMECH, U PEIIMM CHCTEMY YPaBHEHHH C JBYMSI HEM3BECT-
HBIMU OTHOCHUTEJBHO X.

12,37=188 x+143,5y+143,5-2-0,02=188 x + 143,5 y + 5,74
7,71=119 x + 58,5y + 208 - 0,02 =119 x + 58,5y + 4,16
12,37-5,74=6,63 =188 x + 1435y
y=1(6,63—-188x)/143,5
7,71 —4,16=3,55=119 x + 58,5y =119 x + 58,5 - (6,63 — 188 x) / 143,5
3,55=119x + 2,7 — 76,64x
x=(3,55-2,7)/ (119 -76,64) = 0,85 / 42,36 = 0,02 moib
n(KBr) = 0,02 momnb; m(KBr) = M(KBr) - n(KBr)=119 - 0,02=2,38r
w(KBr) = m(KBr) / m(cmecn) = 2,38 / 7,71 = 0,3087 = 30,87% =~ 30,9%
Omeem: maccoBas nons (%) 6pomuaa kaus B ucxoaHoi cmecu~ 30,9%

3anayva 13.

Cympdun sxene3a(ll) maccoit 140,8 r obpaboTamu XJIOPOBOIOPOTHOM
KUCTIOTON. BblaenuBmviics ra3z coxrim Ha Boszayxe. IlomyueHHbI mpu
atoM okcup cepbi(1V) momHOoCTRIO HeliTpanm3oBamu mpu momomtu 400 v
25%-ro pacTBOpa THApOKcHAa Harpusa. PaccumTaiiTe TIOTHOCTH (T/MOI)
pacTBOpa ruIpOKCHAA HATPUSI B I/MIL.

Pewenue.
FeS + 2HCI =FeCl, + H,ST  x2 (1)
2H,S + 30, = 2H,0 + 2S0, )
SO, +2NaOH = Na,S0; + H,0 x2 3)

W3 ypaBHeHu peakuuii:
n(NaOH) / 4 = n(FeS) / 2
WU

n(NaOH) = 2n(FeS)
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[To ompeneneHnio KOJTUYECTBA BEIIECTBRA:
m(NaOH) / M(NaOH) = 2m(FeS) / M(FeS)
ITo onpenenienno MaccoBOM JI0JIM BEUIECTBA B pACTBOPE:
w(NaOH) = m(NaOH) / V(p NaOH) - p(p NaOH)

Orcronma: w(NaOH) - V(p NaOH) - p(p NaOH) / M(NaOH) = 2m(FeS) /
M(FeS)

p(p NaOH) = M(NaOH) - 2m(FeS) / M(FeS) - w(NaOH) - V(p NaOH) =
=40-2-140,8/88 - 0,25 -400= 1,28 r /mn

Ilposepra pazmeprocmu. [r/monb] - [r]/ [r/mons] - [mia] = 1,28 r /M
Omeem: MIOTHOCTH (T/MOJT) pacTBOpa rHApOKcHaa HaTpus 1,28 T /mi

3anaua 14.

[unk maccoit 16,25 r xumuuecku pactBopuiiv B 71,4 mMi1 cepHOM KucC-
JOTHI ¢ MaccoBoi foiei 33,8% u miotHoCcThIO 1,4 T/MI. K moixydeHHOMY
pactBopy mpwimiu 125 r pactBopa cynbduaa 6apus ¢ MaccoBoO# josen
33,8%. Bpruncinure Maccy HNPOAYKTOB PEAKIUH, COIAEPKALIUX KATHOHBI
UHKa 1 0apus (T).

Pewenue.
YpaBHEHUs peakuuii:
47Zn + 5H,S0,4 = 4ZnS0, + H,ST + 4H,0 (1)
ZnSO, + BaS = ZnS{ + BaSO,4 ()

PaccuntaeM koauuecTBa BCEX PCarcHToBs, YTOOBI OIpeACINTbL UX CO-
OTHOILIICHUSA

I’l(stO4) = WI(HQSO4) /M(H2S04) = W(HZSO4) . m(p HZSO4) /M(HQSO4) =

= W(HzSO4) ' V(p HzSO4) ' p(p HzSO4) /M(HzSO4) =
=0,35-69,5-1,26/98 =0,3125 monb

n(Zn) = m(Zn) / M(Zn) = 16,25 / 65 = 0,25 mMoub
ITo ypaBrenuto peaknuu (1):
n(Zn) / 4 =n(HySO04) / 5
n(Zn)/4=0,25/4=0,0625
n(H,S04) /5=0,3125/5=0,0625
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W3 pacueToB ciiefyeT, 4TO IIMHK U CepHas KKCI0Ta ObUIN B3SThI B K-
BHBAJICHTHBIX KOJMYecTBax. Torma: n(ZnSOy4) = n(Zn) = 0,25 moan

n(BaS) = m(BaS) / M(BaS) =w(BaS) - m(p BaS) / M(BaS) =
=0,338 - 125/169 = 0,25 momib

Orcrona, nist peakiuu (2):
n(ZnS0O4) = n(BaS) = n(ZnS) = n(BaSO,) = 0,25 monb
m(ZnS) = n(ZnS) - M(ZnS)=0,25 - 97=2425r
m(BaSQOy4) = n(BaSO,) - M(BaSO,) = 0,25 - 233 =58,25r

Omeem: Macca NPOAYKTOB peakiuu, ZnS paBHa 24,25 r u BaSO, -
58,25

3amaua 15.

Cwmecnh 220 t cyneuna xenesa(ll) u 77,6 T cynbduna muaka o6pado-
Tanu U30BITKOM COJITHOM KHCIIOTHI. BblaenuBIImiicss Ta3 MpOMyCTHIIN Ye-
pe3 pactBop cyabdara meau(ll). Paccunraiite 06bpem (11) 10%-ro pactso-
pa cynbdara menu (p = 1 r/mir), H3pacXoOBaHHOTO Ha IOTJIOIICHHE 00-
pa3oBaBIIIerocs rasa.

Pewenue.

YpaBHeHuUs peakuuii:

FeS + 2HCI = FeCl, + H,ST (1)
ZnS + 2HCl = ZnCl, + H,ST (2)
H,S + CuSO, = CuSY + H,SO; (3)
[To ypaBuenuto peakunu (1):
n(H,S) = n(FeS) = m(FeS) / M(FeS) =220/ 88 = 2,5 monb
[To ypaBHenuto peakuuu (2):
ny(H,S) = n(ZnS) = m(ZnS) / M(ZnS) =77,6 / 97 = 0,8 mMo1nb
n(H,S) = m(H,S) + na(H,S) =2,5 + 0,8 = 3,3 monb
ITo ypaBHeHuto peaknnu (3):
n(H,S). = n(CuSO,) = 3,3 Mmonb
ITo ompeeneHuo MacCOBOM JTOTH BEIIECTBA B PACTBOPE:

w(CuSO,) = m(CuSOy) / m(p CuSOy,) =
= M(CuSO3) - n(CuSOy) / ¥(p CuSO4) - p(p CuSOy)
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Orcroa:

V(p CuSOy4) = M(CuSOy) - n(CuSOy) / w(CuSOy) - p(p CuSO,4) =
=160-3,3/0,1 1,1 =4800 mn=4,8 1
Omeem: 00beM cyiibhaTa Meu paBeH 4,8 11

3anaua 16.

Nmeercst 12 © cMecu amoMuHusi, Kpemaus, Meau u okcuga menu(1l).
[Tocre 00pabGoTKH cMecH H30BITKOM XJIOPOBOJOPOTHON KHCIIOTHI BhIJIE-
munoch 4,032 i (H.y.) ra3a, a Macca HEPaCTBOPHUBIIETOCS OCTaTKa COCTa-
Buia 3,36 1. Onpenenure MaccoByto noito (%) oxcuna meau(ll) B ucxon-
HOM CMECH.

Pewenue.

Kpemuwuii (HemeTaiur) U Mellb, PACIOJIOKECHHAS B JJICKTPOXHUMHUYECKOM
psy TIocIie BOJIOPO/Ia, C XJIOPOBOIOPOIHON KHCIOTOH HE B3aNMOEHCTBYIOT.

2A1+ 6HCI = 2AICI; + 3H,T (1)
CuO + 2HCI = CuCl;, + H,0 (2)
ITo ypaBuenuto peaxkuuu (1):
V(H,) / 3Vym = n(Hy) /3 = n(Al) /2 = m(Al) / 2M(Al)
Orcrona:
m(Al) =2M(Al) - V(Hy) /3Vy=2-27-4,032/3 -22,4=324r
m(cmecn) = m(Al) + m(Si) + m(Cu) + m(CuO)

m(CuO) = m(cmecn) — m(Al) — m(Si) — m(Cu) =
= m(cmecn) — m(Al) — m(ocratka) = 12 — 3,24 - 3,36 =541

w(CuO) = m(CuO) / m(cmecu) = 5,4 /12 =0,45=45%

Omeem: MaccoByto nomo (%) okcuma meau(ll) B mcxomHoit cmecn
paBHa 45%

3amaua 17.

Uepes 100 mm 25%-ro pacTBOpa HOIWAA MArHUS IUIOTHOCTHIO
1,390 /M1 mporymieH XJIop 10 MpeKpamieHus BeimaaeHus ocanka. Onpe-
nenute 00beM (71, H.y.) TPOpearupoBaBIero OKUCIATEIIS.

Pewenue. Hanuiiem ypaBHEHHE COOTBETCTBYIOIICH pPEAKIIUU:

Mglz + Clz = MgC12 + Iz\lf
I —Bc C12 - Ok
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[lo ypaBHenuto peakuuu konndectso Cl, paBHo konmmdecTBy Mgly:
m(Mgly) / M(Mgly) = n(Mgly) = n(Cl) = V(CL) / V'
Ortcrona, V(Cly) = Vy - m(Mgly) / M(Mgl,)

W3 onpeneneHnss MaccoBOM JI0IH CIIETyeT:

m(Mgly) = w(Mgl,) - m(p) = w(Mgly) - V(p) - p =
=0,25-100 1,390 =34,75

IIposepka pazmeprnocmu: [mn] - [v/mi] =[]
V(ClL) = Vy - m(Mgly) / M(Mgl,) = 22,4 - 34,75/278 = 2,8 n

Ilposepka pazmeprocmu: [n/monb] - [r] / [r/mons] = [n]

Omeem: o0beM (11, H.y.) IPOPEarupoBaBIIEro XJI0pa paBeH 2,8 1

3amaua 18.

XKenesnyro mnactuHky norpyswin B 20%-# pactBop cyibdara me-
mu(Il) maccoit 250 r. B pesynbraTe peaknyuy macca IUIACTUHKU YBEIHYH-
nack Ha 2 r. PaccumnraiiTe Koim4ecTBo (MOJIb) CyJb(ara MeH B KOHEUHOM

pacTBope.
Pewenue. YpaBHeHUE peaKInuu:

CuSOy + Fe = Cu + FeSO,

B anexTpoxuMuyeckoM psity HaUpsDKEHUH )Kesie30 PacoIoKeHO Jie-
BEe MEIH; JKelle30 aKTUBHEE MEIU M BBITECHSET €€ M3 PacTBOPOB COJICH.
YBenuueHne Macchl JKeJIe3HO! TUIACTHHKHU B PE3yJIbTaTe PEeakiy CBA3aHO
C TeM, YTO MOJISIpHAs Macca Meu OOJIbIlIe MOJISIPHOIM Macchl JxKelesa.

[lo ypaBHeHHIO, KOJHMYECTBA BEHIECTBA BCEX YYACTHUKOB DPEAKIUH
PaBHBI MEX]Ty CO0Oi1.

Am = m(Cu) — m(Fe) = M(Cu) - n(Cu) — M(Fe) - n(Fe)

O0603HaYHNM:

n(Cu) = n(Fe) = x;
Haitinem x:

2 =64x —56x = 8x;

x=0,25 moip
n(Cu) = n(Fe) = n(CuSOy) = 0,25 monb

KommuectBo cynbdara menu B koHewHOM pactBope n'(CuSO,4) — pas-

HOCTb MEXIY KOJMYECTBOM COJM B ncxojHoM pacTtBope n”(CuSOy) u Ko-
JMYECTBOM CyJbdara Meau, ydacTByromero B peakiun #(CuSOy)
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n'(CuSOy) = n"(CuSO4) — n(CuSOy)

n"(CuSO,) = m"(CuSOy,) / M(CuSOy,) =
= w"(CuSOy) - m"(p. CuSOy,) / M(CuSO,) = 0,2 - 250 / 160 = 0,31 moub

n'(CuSQOy) = n"(CuSO4) — n(CuS0O,) = 0,31 — 0,25 = 0,06 moJIb

Omeem. KONMYECTBO (MOJIb) Ccyib(aTa MEIu B KOHEYHOM PacTBOpE
paBuo 0,06 Moub

3agaua 19.

CmMmecn Maccoii 10,3 1, cocTosiias U3 MeIu, MarHusl ¥ aJfOMUHHUS, 00-
paboTtaHa H30BITKOM XJIOPOBOIOPOIHONM KUCIOTHL. [Ipr 3TOM BBIIETHIIOCH
4,48 n raza (a.y.). TBepabIil ocTaTOK OT(HUIBTPOBAH U BBICYIIEH Ha BO3-
JlyXe JI0 TOCTOSTHHON MacChl, COCTABIISIONIeH 6,4 T. OmpenenuTe Macco-
By10 10110 (%) aMIOMUHUS B HCXOIHON CMECH.

Pewenue.
CocTaBuM ypaBHEHUS pPEeaKIUi, JIe)KaUX B OCHOBE 3aJ1auu:
Cu + HCl # Mg + 2HCI = MgCl, + H, 1 (1)
2Al + 6HCI = 2AICl; + 3H,T )

W3 ypaBHEHUH peakuil ClieyeT:
m(Hy))/1=nMg)/1 ny(Hy)/3=n(Al)/2
ny(Hy) =3n(Al) /2
n(Hy) + ny(Hy) = V(Hy) / Vi =4,48 /22,4 = 0,2 monb
m(Mg) + m(Al) = m(cmecn) — m(Cu) =10,3-6,4=39r
n1(Hy) + ny(Hy) = n(Mg) + 3n(Al) /2 =0,2
m(Mg) + m(Al) = M(Mg) - n(Mg) + M(Al) - n(Al)=3,9
O603HaYNM:
n(Mg) = x; n(Al) = y
Pemum cuctemy ypaBHEHHMIA ¢ IByMsI HCH3BECTHBIMH.
x+3y/2=0,2
24x+ 27y =39
x =n(Mg) = 0,05 mob;
y=n(Al)= 0,15 monb

w(Al) = m(Al) / m(cmecn) = M(Al) - n(Al) / m(cmecn) =
=27-0,15/10,3=0,39=39%

Omeem: MaccoBast 1oJis (%) aTFOMUHUS B UCXOTHOUW cMecH paBHa 39%
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INPUMEP BUJIETA OTBOPOYHOI'O TYPA
«MUCHUC 3AKUT'AET 3BE3/1bI»

1. Ipu cxuranmn 0,1 MOJIb IPENETHLHOTO YIIIEBOJOPOAA B KHCIOPOIE
noiy4eHo 3,6 r Boabl. BeiBeaure popmyny ankana. (20 6annog).

Pewenue.

[Ipu cxkMraHWM OPraHUYECKOro COEAMHEHHUs 00pa3yeTcs yrIIeKHUCIHIbIH
ra3 ¥ BOJa. 3aluiieM ypaBHEHUE PEaKLUH, yuuTbIBas OOLIyI0 GopMyiy
JUISl TOMOJIOTHUECKOTO Psijia AIKAHOB:

Ci Hapiza + yO, = nCO;, + (n+1)H,O
Haiinem xonuuecTBO 00pa3oBaBIleiicss BObI, 3Hast MaccCy
n (H,0) = m(H,0)/ M (H,0) =3,6 / 18 = 0,2 moxnb

[o ycnoButo 3agaun B peakunio BeTynui 0,1 MOJIb mpesiesibHOTO yriie-
BOJIOPOJIa M 0KA3aJIoCh, YTO BOMKI B 2 pa3za OoibIie, modToMy Kodddumm-
eHT Tepes Bojoi paBeH 2. CreaoBaTesbHO, YNCIO aTOMOB BOJIOPO/Ia paB-
HO 4. Ucnonp3yst o0myto GpopMyiy Al TOMOJOTHYECKOTO psijia akaHOB
BBIBOJIUM (opMmydy ankana — CHy (MeTaH). YpaBHEHHE NMEET BU]

CH4 + 202 = C02 + 2H20
Omeem: Gpopmyna anxana CHy

2. Ilouemy mocyny W3 alIOMMHHEBBIX CIUIaBOB HENb3S MBITh CpEJ-
CTBaMU, coniepskamumu cony? (15 6annos)

Pewenue. Cona (kapboHaT HaTpus ) B BOJHOH Cpelie CO3/aeT MIeI0Y-
HYIO cpeny. A aKTUBHBIM B XUMHUYECKOM OTHOIICHUU METAJI ATIOMUHUHN B
OOBIYHBIX YCJIOBUSX HE pearupyer ¢ BOJIOU H3-3a MPUCYTCTBUH Ha €ro I0-
BEPXHOCTH TOHUYAMIIIEH OKCUAHOM IJIeHKU. B 11eno4ynoit cpene sta mieH-
Ka Pa3pylIATCS U U3JICNINE U3 AIFOMUHUS TIPUJCT B HETOJHOCTb.

3. PaccunTaiite 00beM BOABI, KOTOPBIH Hazo 100aBuTh B 2 KT 40%-r0
caxapHoro cupora s noxyderns 10%-ro pactBopa. (20 6annos)

Pewenue.

[To ompeneneHno MaccoBasi J0Jisl BEIIECTBA PaBHA OTHONICHUIO MACChI
BellecTBa K Macce pactBopa. OOo3HaumM Oosiee KOHICHTPUPOBAHHBIN
pactBop 1, Oosiee pazbaBieHHBINH pacTBOp MUGPOH 2

wi= m(cax.cuporna) / m, , OTCI0a HAXOIUM MacCy CaXapHOro rnecka

m (cax.cupona) = w; X m,, (cax.cupona) = 2000 x 0,4 = 800 r
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I/I3BCCTHO, YTO Macca paCTBOpa COCTOUT U3 MACCHI BCHICCTBA U MACCHI
BOIbI, IO TOMY

wy= m(cax.cupona) / m (cax.cupomna) + m(H,O)
0TCIOJIa HAXOIUM MAacCy BOIBI
wy X (m (cax.cupoma) + m(H,O) = m (cax.cupoma)
wy X m (cax.cupora) + w, x m(H,O) = m (cax.cupora)
w, X m(H,0) = m (cax.cupona) — w, X m (cax.cupomna)
HAXOJMM MaccCy BOJIbI
m(H,0) = (m (cax.cupona) — wr X my ) / wy =
= (800 -2000 x 0,1)/0,1 =6000T
[110THOCTE BOJBI IPH KOMHATHOM TeMITepaTyphl paBHa 1 T/MJ1, OTCIO1a
p=my,Vy; Vy=my,p=6000/1=6000mn=6n
Omeem: 00beM BOABI paBeH 6 11

4. HanmmmTe ypaBHEHHUS peaklril C MMOMOIIBI0 KOTOPBIX MOYHO OCY-
IIECTBUTH CIICAYIONINE MpeBpamieHus. (20 6a1108):

S— SOZ—> SO3—> HzSO4—> H2 — HzO
Pewenue.
Cepa ropuT Ipu B3aUMOJACHCTBHU C KUCIOpoAoM. [Ipu sTom oOpasy-
€TCsl TUOKCH]T CEPBI

S+02:SOZ

[Ipu u30BITKE KUCIOpOAA B MPUCYTCTBUHU KaTAIM3aTOpPa IMOIYdYaCTCS
TPHOKCHU]I CePHI

2802 + 02 = 2803

TpuOKCH cepbl SIBISETCS KHUCIOTHBIM OKCHJIOM, U TIPH B3aHMOJICH-
CTBHUH C BOJIOW 00pa3yercsi cepHasi KHCIO0Ta

SO3 + H20 = HQSO4

[Ipu B3ammomelicTBHHM pa30aBIICHHONH CEPHOW KHCIOTHI C CHIBHBIM
BOCCTAHOBHTEJIEM BBIACISAETCS BOJOPO]T

HzSO4(p) +7Zn= ZHSO4 + H2

[Ipu B3anMoACHCTBUHN BOIOPOIa M KUCIIOPOa 00pa3yeTcs Boaa
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2H2 + 02 = 2H20

5. Bopopona, nonyueHnHbiit B3aumopaeicteueM 130 r muHKa ¢ XJIOPOBO-
JIOPOTHON KHUCIIOTOW, COSAMHIIIN ¢ XJIopoM. [lomydennsrii ra3 ObUT MOJI-
HOCTBIO TIOTJIOIIEH BOozol. Macca pactBopa coctaBuina 1 kr. Onpegenute
Maccy 20%-HOTO pacTBOpa THAPOKCHAA Kaiks, HEOOXOIMMOTO IS
HeuTpanu3anuu 20 r TOJyUYeHHOTO PacTBOpa KUCIOTHL. (25 6anno8)

Pewenue.

3anmieM ypaBHEHUS peakinii:

Zn + 2HCl = ZnCl, + H, 1)
H,+Cl,=2HCI )
HaiineM konuuecTBO 1IMHKA, 3Has MacCy U MOJISIPHYIO MacCy LIUHKA
n(Zn)=m (Zn) / M(Zn) = 130/65 =2 moinb

ITonydenHsIi ra3 — XJIOPOBOIOPO/I, KOTOPBII B HOPMAJIbHBIX YCIOBUSIX
SIBJISIETCS Ta30M.

Ucxonst u3 ypaBuenusi (2) xommuectBo n (HCI) Oymer B nmBa pasa
OombIie, T.€ paBHO 4 MOJIb.

Janee Obula poBejICHA peaKIlys HEUTPAIU3alUK C TUAPOKCUIOM KaJIHsl

HCI + KOH = KCI + H,0 (3)

HeoOxoammo ompenenuTs KOJMYECTBO XJIOPOBOIOPOIHOW KHCIIOTHI,
KoTopas conepxkutcs B 20 r atoro pactBopa. Ecnu B 1000r pactBopa co-
nepxxurces 4 moas HCL, To B 20r B 50 pa3 mensie, T.¢. 4 : 50 = 0,08 moin

KomuuectBo ruapokcuaa kamust Toxke paBuo 0,08 moms. Onpenemnsiem
Maccy uspacxonoBanHoro KOH:

n(KOH) = m (KOH) / M(KOH), otcrona
m (KOH) = n(KOH) x M(KOH) =0,08 x 56 =4,48 r

Maccosas nosst KOH B pacTBope paBHA OTHOIIEHHIO MACChl BEIECTBA
K Macce pacTBopa

w(KOH) = m (KOH)/ m, (KOH), orctona
m,(KOH) = m (KOH)/ w(KOH) = 4,48 /0,2=224r

Omeem. Maccy pacTBopa rUApOKCHIA Kamus paBHa 22,4 T
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NNPUMEP BUWIETA 3AK/IIOYUTEJIBHOI'O TYPA
OJIMMIINAJABI «<MUCHUC 3AKUT AET 3BE3/1bI»

1. (10 6annos) Hanumiure CUMBOJIBI KATHOHOB, aHUOHOB M aTOMa, KO-
TOPBIM COOTBETCTBYET dIEKTpoHHas opmya 1s°2s°2p®3s?3p°.

Pewenue.

OO0miee YUCIO 3JIEKTPOHOB PaBHO OOIIEMY YMCIY NMPOTOHOB M PAaBHO
MOPSAKOBOMY HOMEpY 3JIeMeHTa. B JaHHOM cirydae TOPSAKOBBIN HOMeEp
JyeMeHTa paBeH 2 +2 + 6 +2 + 6 = 18.

ITo Ilepuoauueckoid cUCTEME BJIEMEHTOB OINPENEseM CUMBOJ 3Je-
MeHTa Ar.

DnexTpoHHas GopMyIa KaTHOHA cooTBeTCTBYeT KatroHam K', Ca®", S¢*
u BceM anementam 4 nepuojna ¢ [Vh mo VIIIB (Fe) B Boicuieli creneHu
OKHUcIeHus. J[J11 KaTHOHOB AJIEKTPOHBI YXOJSAT C BHEIIHETO SHEpreTHYe-
CKOTO ypOBHS (B JaHHOM ciydae 4s ) ¥ ¢ mpeanocieaHero d-moaypoBHsL.

DnekTpoHHast (JOpMyJia aHUOHA TIOJXOUT JIJIsl HOHOB SiA, P’s, SZ*, Cl.
Ecnu 3apsin nona oTpumareneH, 3Ha4UT SJIEKTPOHOB y HETO U30BITOK.

2. (10 6annos) Onpenenure THI THOPUAU3ALUN 1 TEOMETPHIO MOJICKY-
JIBI ATHUJICHA.

Pewenue. ®opmyna monekynsl dtunera C,Hy . ATom yriepona Ha
BHEILTHEM SHEPreTHYECKOM ypoBHE mmeeT 4 atromuble opoutanu (AO) n
Ha HEX pacrojaraiorcst 4 saexkTpona 2s”2p'2p'2p° , mostomy on crpemurt-
csl K 00pa30BaHMH YETHIPEX KOBAICHTHBIX CBSI3eH. ATOM BOJOpOJIa UMEET
omay AO c 1 snexTpoHoM Ha Heif (1s'), mOATOMy aToM BOJIOpOIA MOKET
00pa3oBbIBaTh TOJBKO OJHY KOBAJCHTHYIO CBSi3b. B Moiekyne sTuieHa
(arena) C,H, .aTtombl yriepona oOpa3yioT MO 2 KOBaJCHTHBIC CBS3H C
aToMaMH{ BOJIOPOZa U 2 CBSI3U MEXKAY COOOH, 0JlHa U3 KOTOPBIX G-CBA3b,
JOpyrasi m-CBs3b. G-CBA3b ONpPENeIieT TCOMETPHIO MOJEKYJbl. Kaskaplid
aTOM yIJIepo/ia HaXOUTCA B sp° — FHOpHaM3aiuy GopMa MOJIEKyJIbl — JBa
TPEyrojbHHUKA, COCANHEHHBIX TaKMM 00pa3oM, YTO OJHA M3 BEPIIUH O[-
HOT'O SIBJISI€TCS LIEHTPOM IPYyTOTroO.

3. (10 6anno6) YcTaHOBHTE MOJNEKYJSIPHYIO (OPMYTy KPUCTAJJIOTHI-
para cepocogepskameii comu Na,S,0,-qH,O ecim mMaccoBast 10i1 BOAbI B
Helt paBHa 36,3%, Hatpus — 18,5%, kucmopona — 19,4% (He cumras Kuc-
JIOPOJI B COCTaBE BOABI). YKaKUTE B OTBETE 3HAUEHUS X, Y, Z, , HE pa3jie-
TSI MX 3aISITBIMH.

Pewenue.

C nomompto Ilepuonnyeckoil cucTeMbl ONpPENEIUM OTHOCHUTENIBHBIE
aTOMHBIE MacChl HATPHsl, CEPhl, KUCIOPOAa U MOJISIPHYIO Maccy BOJBL:
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M(Na) =23 r/monw; M(O) = 16 r/moub;
M(S) =32 v/monw; M(H,0) = 18 r/moib

Haxoaum MaccoByto 010 Cepbl:

w(S)=1—-w(Na) — w(O) — w(H,0) =
=1-0,185-0,194 -0,363 = 0,258 = 25,8%

Haxonum oTHoOLICHUE:

x:y:z:q=[w(Na)/M(Na)] : [w(S)/M(S)] : [w(O)/M(O)] =
=[18,5/23] :[25,8/32] : [19,4/16] : [36,3/18] = 0,804 : 0,806 : 1,21 : 2,02.

PaSI[eJH/IM 3HA4YCHUA X, Y, Z,  HAa MCHBIICC U3 IMMOJTYUYCHHBIX YHUCCII:

X :y:z:q=[0,804/0,804] : [0,806/0,804] : [1,21/0,804] : [2,02/0,804] =
=1:1:1,5:25.

Y aBouM pe3ynbTat, 4TOOBI MOTYYUTH [IEJIbIe YHCIIA:
X:y:z:q=(1:1:1,5:25)x2=2:2:3:5.

MounexkyisipHast popmyia comu Na,S,03-5H,0.
Omeem: Na28203-5HZO.

4. (10 6annos) lpu B3anMOIESHCTBUY MOJIMIA KU C IEPMAaHTaHATOM
KaJIusl B IPUCYTCTBUM CEPHOM KHCIOTHI B pacTBope oOpazoBanoch 1,51 r.
cynbsdata mapranna. Onpenenute Maccy (T) HOIUAA Kalus, BCTYITUBIIETO
B PEAKITHIO.

Pewenue.

CocraBisieM ypaBHEHHE OKHCIHTEILHO-BOCCTAHOBUTEILHON pPEaKIH
JOOBIM METO/IOM (3JIEKTPOHHOTO HJIH AJIEKTPOHHO-MOHHOTO OanaHca)

KI + KMHO4 + HzSO4(pag6) = MHSO4 + ...

PaccraBum (yHkuun peareHToB. KI — sBJIsIETCS BOCCTaHOBHUTENEM,
KMnO,— oxucnurens, H,SO4— cpena.
CocraBisieM NOJypeaKkUu sl OKUCIUTENS. U BOCCTAHOBUTEIIS:

2l -2e — Iz
Mn""+ 5¢ — Mn™?

Uncno OTAaHHBIX AJIEKTPOHOB JODKHO OBITH PaBHO YHCIYy TPHUHSATBIX
3JIEKTPOHOB. YMHOXaeM MEPBYIO MOJIyPEaKLHIo (MIPOLECcC OKUCIIEHHUs) Ha
5, a BTOPYIO MOJIypeakiuio (IIPoLecc BOCCTAHOBJICHHS Ha 2) U 3aIMChIBa-
€M TIOJTHOE MOJIEKYJISIPHOE ypaBHEHHNE PEaKIUH
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10KI + 2 KMI’IO4+ 8 HQSO4(pa36) =2 MDSO4+ 512+ 8H20 + 6KQSO4
HaXOZ[I/IM KOJIMYECTBO cynbcbaTa Maprasna
n(MnSOy) = m(MnSO,) /M(MnSOy) = 1,51/151 = 0,01 Mos

3anuceiBaeéM KOJUYECTBEHHBIE COOTHOLIEHMs MPOIYyKTOB PEaKLUU IO
YPABHEHUIO PEAKLUU:

n(1,)/5 =n(MnSOy)/ 2,
OTCIOZIa BBIpayKaeM KOJIMUECTBO HO/A
n(lp) = 5% n(MnSQ,)/ 2 = 0,025 mo1B
HaXoAMM Maccy Hoja
m (L) =n(ly) x M(I;) = 0,025 x 254 =6,35r
Omeem: Macca ocajika noja paBHa 6,35 r

5. (10 6annoB) CocTaBbTe ypaBHEHHS PEaKIUN, ¢ TIOMOIIHIO KOTOPBIX
MOJKHO OCYIIECTBUTH CIICAYIOIIUE MTPEBPAIICHHUS:

Ca(OH),—CaCO;—Ca(HCO3),—CaCO;

Pewenue.

I'mapokcu Kanblus — 3T0 OCHOBHBIA TMAPOKCHU, MAJIOPACTBOPUMBIA.
s Toro, 4To0BI OCaIUTh HEPACTBOPUMBIA KapOOHAT KaJbI[US MOXKHO
JI00aBUTH JIFOOYIO COJIb YTONBHON KHCITIOTHI

Ca(OH), + Na,CO; = CaCOs |+ 2NaOH

s Toro, 9TOOBI M3 CpelHEH CONM TMOJIYYUTh KUCITYI0 HYXHO 100a-
BUTh YTOJBHYIO KUCJIOTY WJIM MPOIMYCTUTh Yepe3 BOJHBIA pacTBOp yriie-
KHUCJIBIN Tas3.

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

KapbanaT kanabIpst MOKHO OCaJNTh, €CIIH, MPOKHUIIATUTH PACTBOP TH-
pokapOoHaTa KaJbLus:

Ca(HCO3)2 = CaCO3 + COZ + HQO

6. (15 6annos) 500 miu 25%-HOro pacTBOpa r'UAPOKCHUIA HATPHS TUIOT-
HocTbiO 1,25 r/mit ynapwim 1o maccsl 400 r. Onpenennute MaccoBylO J10-
7o (%) THApOKCHAA HATPUS B TIOJTYYSHHOM PacTBOPE.

Pewenue.

Jist pa3baBineHHOrO pacTBOpa:
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w (NaOH) = m(NaOH)/{V(p)*p}.
JIJ1s KOHIEHTPHUPOBAHHOTO PacTBOpa:
w"(NaOH) = m(NaOH)/m(p).
[Tpu BBIMapUBaHMU Macca pacTBOpPa YMEHBLIACTCS HA Maccy yIajeH-
HOI1 BOJIBI, @ Macca pacTBOPEHHOI'O BEI[ECTBA OCTACTCS MPEKHEH:
w(NaOH)xm(p) = m(NaOH) = w(NaOH)x V(p)xp.

Otcrona:
w(NaOH) = w(NaOH)x V(p)xp/m(p) =
=0,25%500%1,25/400 = 0,39 = 39%

Omeem: maccoBas nois (%) THAPOKCHAA HATPUS B TIONTYUYCHHOM pac-
TtBOpe 39%

7. (15 6annos) Hannmure ypaBHEHHS peakLUil, IPXU MOMOIIH KOTOPBIX
MO’KHO OCYIIIECTBUTH CJICYIONIUE PEBPALICHUS:

CH; — CH3BI' L} C2H6 — C,Hy

Vkaxure YCJI0BUSA UX MPOTCKaHUA.

Pewenue.
CH, + Br, ™— CH;Br + HBr (rajoreHupoBaHue ankaHoB)
2CH;Br + 2Na — C,Hg + 2NaBr (peakmust Bropiia)
C,H¢ — C,H,4 + H, (Temmieparypa; KaTanu3aTopsbl)

8. Ilpu oGxure 320 r mupuTa MOTYUYEH ras3a, JUid IpeBpalieHus KOTo-
poro B cynbut Hatpus noHagoommock 1000 mi 25%-ro pactBopa rum-
poxcuna Hatpus (mnotHocTh 1,28 rv/mir). Ompenenure conmepkanue (%)
MprMecel B IIUPUTE.

Pewenue.

YpaBHEHUs peakiuii:
4FCSZ + 1102 = 8802 + 2F6203 (1)
SOz + 2NaOH = NaQSO3 + HQO (2)

ITo ypaBHenuto peaknnu (2): n(NaOH) / 2 = n(Na,S0O;) /1
n(NaOH) = m(NaOH) / M(NaOH) =
=w(NaOH) - V' (p NaOH) - p(p NaOH) / M(NaOH) =
=0,25-1000 - 1,28 / 40 = 8 moJb
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Ilo 3aKOHY COXpaHCHHS BCILICCTBA YUCJIO aTOMOB CCpbI B CyJ'Ib(l)I/ITC

HATpHUS U B TUCYIIb(HIE jKeTe3a paBHBI MEXy cO00ii:
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N(S) = N(Nast3) = n(NaZSO3) . NA
Yucno monekyn FeS, B 1Ba pa3a MeHbLIE YKCIa aTOMOB S.
Cnenosarensro: n(FeS,) - X = N(FeS;) = N(S) / 2 = n(Na,SOs) - Ng72
m(FeS,) = M(FeS,) - n(FeS,) = M(FeS,) - n(Na,SO;) /2=
= M(FeS,) - n(NaOH) /2 -2=120-8/4=240r
m(mpumeceit) = m(mmpura) — m(FeS;) =320 -240=80r

w(npumeceit) = m(npumeceit) /m(nupura) = 80 / 320 = 0,25 =25%
Omeem: cofepKaHnue IpUMeECE B MUpUTe paBHO 25%
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