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[PEXMCIOBUE

Hacrosuee roco0ne BxoMr 8 y4eOHO-MeTOIMYECKHI KOMILIERC Mo
XAMUR A4 CTYICHTOB 3a0YHOIY OTAENEHUS MALUMIOCTPOMTEAGHBIX H
FHEPreTHHECKUX, HANPABIcHHR 1k cneupansrocTed. OHe conepsnt pabo-
YYK MPOrpaMMy AVCLHIEINALL, YHeOHOC NOCOOUC 110 TEOPETHICCKUM BO-
npocam (Caeerases I.I, Cvostopa JLM, Xumua.- M. 1997.- 160 ¢.) u »1ov
TEPAK TMKY M.

OcHoBuAY UeTh NPaKTHKYMa — 3aKPETUICHAE N yiRyD.1eHUe TcopeTH-
YCCKHX 3HAHHM, PEINeHUT 33124 ¥ YIIPAKHEeHni 1 npuodpereane acMmeli-
TaPHEIX HABBIKOE XHMHUUECKOTo 3kcnepuMeria. COIepikanne IpakTnkyMa,
COOTBETLTBYIOILES coaepxKanmio yuchHoro nocedus "Xumpa", cnocodor-
BYET JICCTHKCHHI) ITHX LEACH.

Flpakinkym COCTOMT H3 BBENCHUS, JABYX OCHOBHHIX 4acTell U npuio-
WCHHA.

Bo BBeACHHH NAIOTCH Li0POGHBIC PEKOMCHRARNHK O TOM, B KaKoi 10-
CEORATEILHOCTY M € MTOMOIIEIO KAKWX CPEICTR W IYHaTl XMMMIO.

[Tepey1o 4acTh COCTARNSIOT 324840 U YIIPAKHEHUS UT1 KOUIPOJILUBIX
paloT, nNpuMepsl #X pemenss (HPHMEPh MMEKTCA TakmKe B 10CO0MH
"Kumua") 1 1abmua 100 papHasios aByx KOHIPOALHSIK pator no 12 3a-
JaHUH B KakTOH.

Bropas wacts aBnserca 1aDOpATOPHBIM NMPAKTUKYMOM. B Hem conep-
HATCH METOAMHCCKUE YKa3anus K Bunonmienro 12 uanGonee pacnpocTpa-
HeHHbIX pabo1 1o ofledt xUMUY. YueOHEIM THIaHOM OOLIHII0 NpeRycMaT-
pUBacTCA BRMIOIHEHME 4-8 padoT, IOITOMY UMCCTCH BOIMOKHOCTE BhOO-
pa.

B npunoxesuu COACHIKHTCH CNPaBOuHLIA MaTepuan, HeeOXonuMmbii
ANA peinenHd 3a/a4 M BelHoaHeHus tabopatopHuix pabor.

B ofcyxaeHny cogepaanus MPaKTHKYMa YHaCTBOBANKM NPEIoIasare-
i Kaeapel obMeHd W HeopraHuucckol XumiH 'OMCKOTO ONHTEXHA4YE-
CKOro yuusepcurera. Hanbonee neHHbC npelffokens o CORCPHKAHNI0 1
npoBesicurie  nadopatopubix pabor BHecnd JoneHT  A.A.Bacuines,
F.¢ Meanos. B.MHxpun. Crymenrsn  A.Bososoxenxo, C.llpoaaHos,
A.3yes, A.Cumarun, JL.lpaxonoea npopematy 3auaqyn. Mol OgaroxapHo
BCEM MM, @ TAKKE PUUCHICHTAM.
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BBEJEHHUE
HNopanoxk M3yHeHHS XUMHH

XUMHER CUHTACTCH CHOKROE ANT HIVYEHUH AMCUHTAWHON, U 210 nefi-
CTRHTENLHD Tak. e CIIKHOCTE OOBACHACTCA TEM, UTO XHMUUECKUE ABIe-
HHS B APOLECCH! OCYLIECTBIAIOTCA Ha aTOMRO-MOJICKYISPHOM YPOBHE, He-
DOCTY[HHOM HETOCPEACTBeHHOMY HAOMOAcHKI. [ lonuManuio Ty GHHHBIX
TMPHYHHE CBOHCTE XHMUYECKNRX COCTHHEHHH @ 3aKOHOMEPHOCTCH XHMMYE-
CK{X DPeakluit crnoco0CTRYeT QU3MYECKas XAMHA, OAHAKO €€ M3YYCHHC
CTYACHTAMA BEXHMUNECKUX CTIEUMANBHOCTER He npeiyemorpelo. Joros-
HHTEHbHbLIE COKUOCTH BBI3HIBACT CBOCODPA3HAK CHUMBOMUMKA U TEPMUHO-
AOTHA XUMHB, HU3KHH YPOBCHB NPENOAABAHUA XAMMH B HIKOJAX, PAa3phiB
BO BPEMEHH MEXAY OKOH4AHUEM IUKOIB! ¥ MIOCTYIUICHHCM B BY3 ¥ Ooih-
MHCTEA CTYJICHTOR 3309HOH GopMui 00yuenus.

JincTanumonnoe o0paioBaHue, OTKPEITOE B BEAVHIBX By3ax Poccun,
YUHTBIBACT 3TH TPYAHOCTH U AACT BOSMOWHOCTH AN HX YCNEMHOro npe-
ononedusa. Komnuexe yuebHoiXx nocOOMM M TCXHHYECKHX CPelCTB A
H3Y4EHHA XHMHH BROu&eT paGouyio (IporpaMMy JIMClMIMIGL, yuebnoe
nocoOre, NpaKTHKYM, XPeCTOMATHR), CTIPABOMHHK, BUACODUIEME M NOJt-
HOCTHI0 ABTOMATH3IUPOBAHHYK (KOMIBIOTEPHYIO) O0YHAIOHIYI) CHCTCMY.
Onnako HYKakad, AakKe camas COBPEMEHHAaA, cUCTeMa cama Ho cede ne
MOXET BIOMKHTL B 4elIOBEKa 3HAHMS U yMexus. HeobBXonuMel ero mmiHoe
KENaHMe, HacTOHUUBOCTL, HOJICYCTPEMICHHOCTE ¥ OIpOMHas pafora 1o
npuobpeTeHnio 3Hanuil. TiproGpereHne 3waauwii — 370 Haubonee TshKC-
Tbil BUA HENOBCUCCKOM NEATEIBHOCTH,

Usyuenne xuMur JOHDKHO NMPOUCXOA#HTE B8 2B ¢TyneHM. Ha mepsoi
CTYHEHH HeoOXO0MMO BOCCTAHOBUTL 3HAHMA XUMHYCCKOR TCPMUHOIOIHH
H CHMBOMYKY, OCHOBHKIX IOHSTUN W 3aKOHOB, H3y4aeMeIX B juxoae. On-
HAXO 1A 3TOTQ HE TpeOyroTen mkonbHbE yueOuuky 10 xumun. Kak noxa-
3LIB2ET aHANM3 INKONEHEIX YIeOHWKOB ¥ (IPOIPAMM 110 XHMUH, H3YHEHHE
OCHOBHBIX XUMMYECKUX MOHATHHM M 3aKOHOB XMMHU B UIKOME NPOBOAMATCA
HENONHO B HenockeaonatensHo. [loyroMy wayucHNe XHUMHH B BY3€¢ HauH-
HAETCs € OCHOBHBIX MOHSITHH H JAKOHOB XHMHH. J10OMY BOAPOCY 1I0-
CBAUIEHBL: IEPBRIT W3 obA3aTeNbHbIX pasaenos paboveil NporpaMmel, nep-
Bax rnana yuebHoro nocobus Casemwena I'.I'. 1 Cmonoroii JLM. n nepras
I1aBa Aansoro nocobus, o 37T0# HacT XHMHAN HMESTCH MATEPHAN B Xpe-
CTOMATMY ¥ CHPaBOYHOR KHHrE, BUNCONEKLAS U HECKONBKC TEM aABTOMA-
TU3HPOBZHHOM 00ygaronei cucreMsl (AOC).

Ha BceM nmyTH n3y4cHUsA XMMHW, M €€ IIEPBOH r1aBhl B TOM 4HCIE, HE-
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o0XOANMO NOCTORHAO UMCTH Ticpey CobuH NEPHOAMYECKYR) CHCTEMY XH-
mugeckux Hnemerrros J.U Menaeneepa. HepHoanueckas cHciema — 310
KPATKag XUMHYECKAR NIHUKNODCKHY, XOT¥ HA NEPBBIM B3EAANA PTO HC Ove-
paAH0. Ho moctencano nmpuxoanr yBe.genne, YTo 370 NCHCTBHTCABHO
TAK ¥ €CTh.

Bech MHp COCTOMT W3 4TOMOB XWUMHMECKMX WIEMEHTOB, CHMBOJTLI
(0003HaueHIA) KOTOPLIX DPUBEAEIL B KIETKAX NEPUOIHUSCKOH CHCTEMEL.
floa cuMBONAMM YKa3aHbl UX HasBanus. i MHOrHMX eMCHTOR OYKBECH-
HbIE CUMBOI COENACYETCA C PYCCKUM HaZBaHWEM IIEMCHTA, HalpuMep s
narpust (Na). kanus (K), amoMunng (Al), a aas Apyrux —— (€ COTAacYeTeR:
xucaopos (O), sonopon (H), xene3o (Fc). 9T cBA3aHO C TEM, YTO CHMBO-
AbI XMMHYECKUAX 3ACMENTOB ~~ 310 OAHd MAH JBC nMepebie Oykssl He pyc-
CKOT'0, 4 IATHHCKOTO HA3BAHHA 3ieMenTa, [lodToMy Ans noHmManus obo-
3HAYEHWH XUMHHCCKHX YIEMEHTOB HEOOXONNMO 03HAKOMUTECS ¢ COOTBET-
CTBYIOMICH rabmileit CPaBOMHAKA, [A¢ IPUBEAEHN PYCCKHE U NATHIICKME,
a TAIOKE AHTAMHCKME, lIEMELKHE ¥ (PAHLY3ICKHC HA3BAHMA XHMHUYSCKUX
HACMERTOB.

W3 CHMBOIOB 3JICMCHTOB COCTABIAOTCA HOPMYItbl COSIIMISI MM, eCM
H3BECTHA #X BAICHTHOCTL. bOUILUWIMHCTBO JICMEHTOB UMCHKT 1Ba MM He-
CKUABKO {40 BOCHMN) 3HAYCHUN BAICHTHOCTH, MOITOMY B HA3BAHUAX CO-
eIMHEHUH BANCHTHOCTD TAKHUX IEMEHTOR yKasbiBaeTCs. J{a 3IeMeHToB ¢
MOCTOAHHO BANEUTHOCTHIO OHA B HABAHMAX HE YKA3biEaeTcs, T.K. PaBHa
HOMEPY TPYNITLI B ACPHOIMMECKON CHCTEME, TAE ITOT JICMCHT HAXOAMTCA.
Texnuky cocTasnchds HOpMYNT COCAMICHHA CTYASHTAM MOMOTacT OCBO-
HTh COOTBETCERYHowzas Tema AOC.

BaxHeluiHM NORATMEM XWMHAK ABACTCA MEPA KOMHUSCTBA BEWIECTBA
MoJb. B ypasneHud moboi xuMmuyeckolt peakiuy kodpHiMenT neped
BEHIECTBOM YKA3BIBACT CrO KOJHUECTBO, T.€. MHCAC MOJib, @ TIOCKOAbLKY
MACCa OJIIOTO MOJIb BEHISCTBA (MOMAPHAS Macca) JerKO HaXOMICH ¢ Ho-
MOIHBIO TIEPROAUUECKON CUCIEMB! JJICMCHTOB (3TO OTHOCHTEMbHAR MOJIe-
KYAAPHAA Macca, HO BbIPAKEHNas B IPAMMEX), TO (10 YPaBHCHHAM peakiuit
MOXKHO PACCUMTaTh MACCH PEArMPYIOUINX BELICCTB, @ A4 Ta308 ¥ 0OBEMBI,
LK. 00BeM 0pHOTO MOsib MOBOTO Ta3a HPY HOPMANbHBLIX YCIOBHAX (MO-
JApnbIH 06beM) APaKTHYECKRA ofiMHakos (22,4 0).

OmuaKo pacueThl IO ypasueHunam peakuuil SyayTr Ge30mmbounniMu
UPY YCIHOBRM, €CITH KOdGGUUMCHTH nepes BCIecTsamy 110206pansl npa-
BHABHO, T.€. €GN B yPABHEHHY PCAKIIU#A COOAICAARTCA 3aK0H COXPAHCHMA
MaCChI PEArHPYIOUIMX BEIUECTB, €CAH YHCI0 aTOMOB KAKIOTO YIEMEHTA B
NeBOH ¥ MpaBOR YacTAX YPABHCHMA PEAaKItMM OIHHAKOBO. Y PaBHEHMA pe-
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aKuuit B eMuice noadopa Kod(MOHUREHTOB IGpea BSUICCIBUMHU ObIBAIOT 1
NPOCTHIMY H 03eHb CIMKHBIMA. | lanbosniee Tpyanan 3ajiava — noabop Ko-
APGUUNCHTOB B YPABHERHAX OKHCIATENBHO-BOCCTAROBHTEIMLHBIX PEaK-
upit, nosToMy Tema "OKUCHHTENBHO-BOCCTAHOBUTENBHEE pPeakuuy” H3Y-
HAKTCH 1103KE, B NITOH TNABC, T.C. NOCAC HAKOIICHUA CTYACHTAMH HCKO-
TOPOTO XKMHYECKOTO OlinITa.

H3ydeHre OCHOBHBIX KNACCOB HEOPTAHNYECKHX coe;muenuu - OKCH~
A0B, THAPOKCHAOB-OCHOBAH U, PHAPOKCAIIOB-KACIOT H CONCH TAKIKE 3B~
eTca O0A3ATEIBHON 4acThIO NCPBOH CTYNEHN YCBOCHMS XHMMUECKHX 3Ha-
nuid. [Ipy vm3ysenunu coennuenuit JI.M.MeHaeneep — BOIMKHE yUeHBIH H
HE MEHee BeMuKUH NEAAror — MPHIACPKUBAICH NOCACIOBATCNLROCTH: CO-
¢TaB - CTPOCHHE - CBOWCTBA - NOJIYYCHUE ~ IPHMEHECHME, KOTOpas Y B Hallle
BpcMa Hanbonee nenecoobpasia. [oaToOMy paccMOTpEHNE Kaxaoro Kiac-
€a BeLEeCTB HeoOXOIMMO HAYHHATE C© cocTaea, T.€. ¢ hopmyn. Ho creolictra
3RBUCAT 1€ TONLKO OT COCTABA, HO M OT CTPOCHHA BEILECTBA, YTO 0COOLHHO
APKO NPOSBIAETCA ¥ CHAPOKCHIOB: KAK OCHOBJHUSA, TAK M KHCIIOTH ABAS-
IOTCH FTHAPOKCHAAMH — COC/MHEHUSIMH OKCH/IOR € BOACH, HO M3-33 pa3iik-
49M3 B CTPOCHHH OHH TaK CHIBLHO OTHHYAIOTCHE MO CBONCTBaM, YTO B CYMI-
HOCTH #BJIAKOTCH COSAMHEHHAMHK PA3iKYRbIX KNACCOB.

H3yucnsie TeopMM JOIDKHO COLPOBOMXAATECA PEIUEHHEM KOJIHYeCT-
BEHHBIX, T.€. PACYETHBIX 33124 K 32034 KauCCTBEHHEIX, T.€. YHPAKHCHUM.
B xumuy, kax ¥ RO MHOFHX JPYTHX JUCIHIUMHEAX, YMEHME PellaTh 3amadu
HEHATCSA BHIIIE ¥ sABIAETCH OONEe BECOMBIM KPHTEPHEM MPH BLICTABIEHHH
OLICHKH, UeM MTOBEPXHOCTHOE 3Hanue Teopun. Ho pewenue 3a1ay 6¢3 sHa-
HHS TEOPHM HEBO3MOXKHO. [TosTOMy H3yucHHE TEOPUM WU peLieHHC 3ai1a4
~—3TQ JIBC CTOPOHEL ORHOTO U TOrO K¢ POIICCCa W3VICHIA AUCLHITHIL].

B yuebroMm nocofuu "Xumua" Kaiaas OOPLUMS TEOPETRUECKOrO Ma-
TePHANa CONPOBOXKOACTCA PEUICHHEM OHHOI-IBYX 3a4au. 3TH pelieHus
P10 BHHMATEIILHO H3YUHTD, OAROCTHIO NOHATE M AaXe npoLydaupopars,
TOCAE YEro pemaTh CaMOCTOATENBHO 33141, KOTOPHIC MPUBCACHBL B Hil-
CTOFINEM TTOCOOUH.

Craeayet vMers B BUALY, YT0 K riase "OCHOBHbIE NOHATHA H 3AK0HLL
XHMUK" B IaRHOM 1tocodun otHocaTed 60 3a1a4, a B KOHTpoRbHOM pabote
VX TObKO YeThipe. Heobxoammo upeousoneTs cobiask pelunis o000k ne-
HO# TOIBKO 3TH YeTLIPe 334a4H, T.K. B 3TOM CIYYae TEMA OCTAHETCR HE YC-
BOeHHON. Heobxomumo npoperuars XoTs Obl TPETLIO YaCTh NPEAIaTaeMhiX
3aay, 4To0b1 OHITH YBEPEHHBIM B [TOJIHOM YCBOCHHH TAanm. Tlpomyckath
MOXHO 33241 TOIbKO QJAHOTHITHAIS, PEIIACMBIC NO OfHUM K TCM XKE 3aK0-
HaM. [IpH »ToM 329 KOHTPONLHOH padoTshl A0MKHe! OLITh CpeaM pe-
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LICHHDIX, H OHH HBIAIOTCH KPATKUM OTUSTOM CIYIEHIA O TOM, 410 ¥1asd
apopaboTaHa 1 TeMa "(JCHOBHEIC MOHNTHL K 38KOHBI XHMUR" YCBOCHA.

TIpy mayuenns XuMmBH 9acTo TPe0yeTca KOHCYILTAUMS, 4 BHAYANR
J2KE NOMOWE "KMBOFO" NPCHOA3BATEAA, KOINA aBTOMATHU3HMPOBAHILIS
CPEACTRA ROMOUS YiKe He MOryt. Llentpsl JUCTAHIMOHHOPO ofyveHus &
COCTOSHHH OpPFraHH30BATh KOHCYNBTALMM 1PLIOAARATCAS i Ka@Roro
CIyA€HTd, INHWIOr CTYHCHT4 M {IPETIOAaBatcisn ¢ JIOMOLILI0 HOBCHLWX
CPeiUCTR CBA3M, KON IPCTIORABATEND M CTYEHT HE TONKKO CREILAT, HO U
BUIAT APYL ApYra.

[Tpounnie 3nanus Marepyana nepsoit ruaBbl ABMAOTCA OCHOBOH Aak-
Heluero mayienns XumMHH. FTopsaok H3yyeHHA KaXACH W3 NETH noche-
AYIOIMX EREB JOKEH OBITH B OCHOBHOM TAKMM )K€, KAk H NIEPBOH, 1.€. HE-
fonbOme, A0 TEMATHUMECKH 3aKOHYSHHBIE HOPLKRY TEOPETHYECKOrO MAaTe-
pHana JIOMKHBLI 3AKPENATLCY B CO3HAHWM 3aRayaMM H YHPAKHEHUAMA.
Ocoboe Bunmanyde Heobxoar*10 00PATUTS HA TIABHLIC OHATHS U 32KOHO-
MEPHOCTH BTOPOH CTYNICHU W3YYSHUA XHAMHMU,

B rape "CTpocHue BEIMECTBA" HEOOXOANMO YICEUTEH, HTO Ofipene-
NAOMIER XAPAKTEPHUCTUKON 4TOMA SBIACTCA 34Dl €70 4pa, KOTOPLYA pa-
BeH WHCIY COACPMAIIMXCH B €M MPOTOHOB. 3apsdy A4pa paBHel HYUCIO
WIEKTPOHOB B ATOMC M NOPAAKOBLIH HOMED 2MeMELTa B NCPUOAKYECCKOH
CUCTEME, @ OT NOPAAKOBOIQ HOMEPa 3aBHCAT NEPHOA B 1PYyNna, B KOTOPbIX
HAXOAHTCH EMEHT M €I'0 XuMHJYeckite cpoiictsa. M3yuamuidi xuwuio
BHOBDL BLIXOAWT HA NEPHROAWYECKHH 3aKOH K IMEPHOAHYECKYRO CHCTCMY,
ofuapyxusaid UAYOHHHBIC NPUYHHE NIEPHO/IMUHOCTH, CBA3AHABLIE € 3aKO-
HOMEPHOCTAMH CIPOCHAR ATOMOR.

DNEKTPOHL! B MHOTOIIEKTPOHHLIX ATOMAX PACIPCACHEHbI IO JHEPTE-
THYCCKHM YPOBHAM U MOIYPOBHAM, NMPUYEM B XHMHYCCKHX TIPOLCCCax,
COTPOBOAAIOUIHXCA paspbiBoM 1 00paloBaHUEM XWMHYECKHX CBs3ell,
YHACTBYIOT TNarHbiM o0pasoM BHELUHMC (BaeHTHmE) IRexTpoHn. Ba-
ACHTHBIE MJIEKTPOHA MOAPA3ULHSIOTCT HA CIAPCHHBIE W HECTIAPEHHLIE.
Cnapennbre 06pasyrOT XHMUYECKUE CBA3Y B 00A3ATCILHOM NOPAAKE, a He-
CIEPeRHbIE, CCM €CTh YCAOBUA (CBODOIHBIE OpOUTANM Ha 9TOM Ke IHep-
TETHYCCKOM YPOBHE) ANd X paccuapupauus. Taxum o0pasom, mepeMcen-
n2as BaNLATHOCTE, MPUCYLIAY MHOIHM XUMUUCCKUM JIEMCHTAM, QTpeaCha-
eTCH BOSMMKHOCTBIO PAcCiiapiBaHia CHAPEHHEIX BANEHTIILIX DNCKTPOHOB.

XAMUvecKkas CBE3b MEKLY ATOMAMA BO3HMKAET CaMONPOM3BONBHO,
T.K. BACHTHBIE MICKTPOHB! B COCAMHCHUSX MMEIOT MENbLIYIG YHEPTH,
YeM B OTAENBHbIX aromax. [loyromy npu 06pasoBaHumM CBA3H BCETAA Bhi-
NEACTCR FHEPrUd, UTO NOITBEPKAACTCN PACYESTAMH M FKCOCPHMCHTaMH.
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['padmux nodnxenys 3HePIUA 3NCKTPOHOS NPU OOPAOBAKHN MOASKYTH
BOAOPO/E SRAACTCH KITACCUYSCKUM, OH HPUBOAATCH BO BCEX YHEOHLIN No-
cobmax TI0 XMMHM Y K@OKABIM CTYZEHT AORKEH yMETb H300paxaib ero
MPHHATHANBHEIR BHA. Muoroobpasue reoMeTpuyeckix $hopm MOJTEKYR ¥
KPUCTANIHUYCCKHX PEIHETOK TBEPALIX COCAUHEHUH RarnigHO OOBACHACT
Teopua radpuanzatun. YeThipe OCHOBHLIX THNA IHOpRamlaunm opluTas
JXed IpH 00pa3zoBaHUH XUMWMECKHMX CBA3eH HeodXoxuMO HE TOILKO 3a-
TIOMHUTL, HO M TIPUBECTH UPUMEPEI MOIEKY/ H WX YCHOBHEIC DHMCYHKH.
Dopmbl MOREKY 1 HCKKAOTCH W HIMCHAHOTCA (IPH HAJIMUUK HECBA3HIBAKO-
Wwrx rHOpUAHEIX opOuTasiell, 4To OOBACHIETCS C MOMOMIBI ABYX-TPEX
npaBsul QOBOJBBHO HECHOXKHOH TCOPH# OTTAIKWBAHMS DIEKTPOHHBIX T1ap
patenTHX 06onouck (OBITBO). OcrambsHeie T¢OPETHYSCKVE BONPOCH
3TO# INABbl OTHOCHIENLHO POCTHL

IIo raase "Crpoenne BemecTsa” pacyeTHBIX 333a4 HET, BCE 3aiadu
kauecTeenueie. B nawnom nocobuu k num otHocates NeNe 61-130, w
TOIbKO METLIPE BXOAAT B KOHTPOALHYIO paboTy. EcreciBendo, yro petue-
HHE TONBKO YETHIPEX 33434 HC rapaHTHPYeT NPOYHOr0 YCBOCHHS 3HaHMi -
HeobxoauMo npopewars re menee 20-25 3agay, npormryckas JHIE CaMbie
NPOCTHIE W OJAHOTHIIHEIC. Penienso 3a1a4 W YCBOENHIO TEOPETHUECKOro
MUTCPHANG TOMOKET IPOCMOTD BUAcoNeKuvH | npopaborka AOC no oif
TEME, & TAKKE KOHCYNLTAIMA NPENoAaBaTed NIPY JAWUHOMR BCTPEUC HIK TH0
HOBSHILMM CPEACTRAM CBA3M,

Tlocneanue yerppe 3a1a44 NEPBOH KOHTPOIIBHOH PabOTHL OTHOCATCS
K rnane "3aKOHOMEPHOCTH XHMAYCCKUX MPOLCCCOB”, Kyaa BXOIAT BOIIPO-
CBl TEPMOXHMHH, HANPABIeHu PEAKUH, XMMHAMECKOH KHHETHKH ¥ XHMH-
9ecKOro pasHorecus. [IpH n3yveHnn 3TOW TIaBhi HEML3A CMEIHBAtL §10-
HATHA H 3aKOHOMEPHOCTH XHMMAYECKOH TCPMOAHHAMAKH, KOTOpas Hiyuaer
TEMIOBbIC 3PGEKTH N HANPARACHHE PEAKUHP, ¢ NOHATUAMH M 3aKOHAMM
XMMHYECKOH KMHETHKE, KOTOpAas M3y4aeT CKOPOCTb ¥ MEXaHM3MBI pCak-
i, M TonbKO npy U3YYEHHH XHMKWIECKOrO PABHOBECUS MOXIIO ¥ HeoD-
XOOUMO PaccMaTPHBATL €10 KaK C MO3MIMHA XUMHTECKOll TepMOMHHAMMKHN,
TaK ¥ C TTOTHLINA XHMUBHECKOH KHHCTHKH.

[pn pemernw 3auay 31ol rnaBbl, YTO6H HE NOBTOPATL OLLKOOK MHO-
1MX CTYACHTOB, PEKOMEHAYETCA HMETh B BUXY CACAYIOIES:

1) Onranenus o0pa3oRaHud, SHTpomus u IHeprus ['udOca obpazosa-
RMA BELIECTBA (COPABOYHEIS XAPAKICPHCTHKM) OTHOLATCS K OAHOMY MO
BEH@CTBA, NMOITOMY IIPH BBIUMCIEHHM TEILIOBLIX HCKTOB, SHTPOOMH U
suHepiumn ['nb6ca peakituy HeoBX0AUMO YIUTLBaTL KOIQOHIIMEHTH Mepen
BEIUICCTBAMH B YPABHEHMAX PeaKIHit.



2} TepMOIMHaAMHYECKan yorofiuHLOCTh BCOICCTBA O3HAYACT HEBO3-
MOAHOCTD PA3AKCHEA €I0 HA NPOCTRIE BEIECTBA, HO OHO MOKET pasna-
[aThes ¢ 00pa3oBanHeM HOBOTO e1Ie 0onee yCTORIMBOTO BEIIECTRE,

3) 3aKkoH MeHCTRYIOMUX MACC OHUC SIBACT KaK CKOPOCTh PeaKili, Tak
H XYMHHECKOC PABHOBECHE, HO €0 MALEMATHYECKOE BBIPAXKECHKC B CKO-
POCTA peakiMi (KHHETUYECKOS YPABHEHME PEaKIlii) ¥ jlis XHMHNECKOTO
PaBHOBECVS (KOHCTAHTA XUMMUSCKONO PABHOBECHS ) COBEPIIEHNO Pa3iible,

41 B zokone ACHCTBYIOIUHX Mace JNs CKOPOCTH Peakiy NOpANoK
NPOCTHIX (AEMEHTAPHBIX ) LeakuMi paBeR KoxbbuLueHTaM repe/] pearct-
raMH B YPaBHEHMAX PEaKiMil, a B CHOMHBIX PEaKIMIX — HE PAaBEH M On-
PEASAACTCA ONBITHLIM ITyTeM,

5) KatanuzaTopel YCKOPAXOT B OAMHAKOBOE YHCHO PaA3 M MIPAMYK), d
00OparHyr0 peakilii, TOITOMY OHH HC U3MEHAIOT COCTOAHHS XHMKUYECKOI'0
PaBHOBCCHA O0PATUMBIX (IPOLECCOB, HO YCKOPSHOT BOCTHACHHE 3TOIO €O~
CTUAHHA,

Yerreprag raapa "Tactrsopel" pacemarpusaeT pacTBOPHMOCTE BO-
IECTB M CIIOCODN BLIPAXKEHUS KOHUCHTPALKMY PACTROPOB, CROUCTRA pas-
GaBACHHBIX PACTBROPOE NEVICKTPOIMTOB, TCOPHIO ANCKTPOANTHUCCKON
IHCCOUMHAIME K CBOHCTBA PACTBOPOB INSKTPOIMTOB, THAPOIHS CONCH U
JPYTHE UOHOOOMERHEIC DCAKILIN B PACTBOPAX IEKTPOIIATOB,

C TeopeTHUYECKO# TOUKH 3peHHA, 2/CCH BAKHO MOHATH, YTO pacTBope-
HHC ARAACTCA CBOLOBPAIHHIM XUMHMYECKUM 1IPOLIECCOM, TIPH KOTOPOM pac-
FBOPHMOE BEUIECTBO M PACTBOPHTCIL B3AMMOUEHC IBYIOT MexRy coboi ¢
00pa3oBaHHeM COCAMHCHMI HCUMPEACICHHOTO €OCTaBa, CBOHCTBA KOTO-
Phix O4eHB BAN3IKK CBOMHC (BAM HCXOATIONO IEpe] pacTBOPEHHEM BELUECTBA,
HostoMy ypaBHCHUS peaktiuit VI NTPOLECCOR PACTBOPEHHA HEINEKTPONU-
TOB BOODING HE JANHCHIBAIOT, & A PACTBOPEHHA NEXTPONMTOB 3aNHChi-
B2IOT YHPODIEHHLIE (683 y4acThs PACTBOPHTENA} CXEMBI INECKTPONHMTHYE-
CKOM mnccommanuu. Mok.noyeHue cocTagiset rRapoius coled npu ux
DACIBOPCHRH, JLIR KOTOPO! O HA 10 YMETh 3AITHCHIBATE ¥ MOJEKYIAPHBIE, H
HOHITBIC peaklini, Peakuyn B paciBopax 3€KTPOIBITOR [TPOTEKAIOT MEXIY
MOHAMH, HODTOMY HX, KAK 1 PEAKIHH FUPONM3Y, 3alMCHIBAIOT KaK B MO-
TEKYJRPHOM, TdK 1 B HOHHOM BH/IE.

(' opaxruueckofi TOUKH 3peHus, no riase "Pacrsophl” HEOGXOAMMO
OCBOHTE FEXHHKY PasIWIHbIX PACYETOB, CBA3AHIKIX C CIIPEICHCHHMEM KOH-
UEHTDAUMY DACTBOPOB U C (IPHIOTOBACHUCM DACTROPOR 33AaHHOH KOHLEH-
TPALKMH, cO CBOWCIBAMH PAacTBOPOR HCYICKTPOMUTOB ¥ INEKTPOIHIOB
(1eMIIEPUTYDA 3aMEP3AHAY W KHIIEHHR, JIABRCHAC 7apa Haid pacTBOPaMH,
OCMOC, ROAOPOATLIT MOKAIATCHL, CTENSHD NICKIPOINTHYECKOR Auccouna-
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uKH, 3akon pasbaeienns Octsanbia), POBOIUTD PacueTH F0 YPABHCHMAM
peakudis 8 pacTsopax. llpuMepbl Hanbojce paciipOCTpaHeHHBIX 3azay
npuBedcHs! & Hocobuu "Xumug" M B JAHHOM nocobuuy, ¢ ITUX pacueror (4
3d/a4M) HAYMHACTCA BBHIITOJHCHHS BTOPOK KOHTPOIsho#f palortsl, MM Mo-
CESHIEHO HECKONLKO TeM AQCa.

OKUCIN1eNLHO-BOCCTAHOBUTENBHBIC XMMRYESCKME PEAKLIFE YIKE HaBHO
KHCNOAB3YIOTCH B TATLBAHUYECKHX NIEMEITaX i OpH 3NMeKIPOIH3E, OTIH BhI-
3BIBAIOT KOPPO3UIO METAJUIOE. JTHM BONPOCAM YOCBAINEHa NaTas 171apa
HpOrpaMmbl M Y4eBHBIX MOCOOMI AUCraHMoHEOre obydenns "Oxneim-
TENBHO-BOCCTAHOBATEILHBIC PEAKIUH M NIEKTPOXUMHYECKHAE APOLIECCH .

Hanboiuee tpyaHas npoliaema — 3aKCh YPABHEHMH OKUCITHTENBHO-
BOCCTAHORUTENRIBIX PEaKiif # PACCTAHOBKA B HUX KOXbDPULMEATOR Ne-
PCH pCarcHTaMH M ITPOXYKTAMUA. Y MEHHE YPABHUBATL TAKHE PEaKUMH [PH-
XOAAT 1e cpazy, a NocHe TPEBHPOBOK, NOCIe CaMOCTOATENRHONO oatopa
k03 puImeHTOR B 15-20 peakumax NpH YCIOBHK, 4TO CTCICHH OKHCICHUA
3NEMEHTOB B COCAMHEHUSX (OHM paBHbl HX BAJICHTHOCTH) ONMpPEAENIOTCH
Gesoumbouno.

Pacuernsi¢ 3amawu 3T0H rARBLI HA ONMPEACICHAE MICKTPOABIKYWEH
CHIIB! TANLBAHMMECKAX DICMEHTOB H PacucTHl IO HIICKTPOAM3Y OCOOLIX
TPYHAHOCTEH ¥ CTYACHIOBR [i€ BBI3LBAIOT. HeTipe 3anauu 9TOH rIans BXO-
JAT RO BTOPYIO KOHTPONBHEYIO paboTy.

Hocueauss, wecras rnasa "CRCUHANBHBIC BOMPOCH XHMHH" BKIHOYA-
eT TeMbl, crecuHdUueckne i CTYJEHTOB DHEPIETHHECKHX B MAUIMHO-
CTPOHTENBHBIX CRCHMATBHOCTEH (KOMIDIEKCHEIE COCAMHEHNA, KOHCTPYK-
LHOHHLIC MRTEPHANbl, XHMHA BOJb! H TONAKBA, XUMHMA H 3xonoraf). Teo-
peTHYECKHE M LIpaKTHYeCKHe npolneMel, o0cyKaaeMule B 3ToH Tiase, pe-
IAKTCA HA OCHOBE 3HAHWM W YMeHUH, NOAyqeHUEIX NPH W3Y4eHUH npe-
JBLTYIIHX OOIMEXUMUHECKHX BOIPOCOS.

H3yuenue Teopud u pemeHre 3a1a4 HE HCUEPHBLIBACT BCEH TEXHOIIO-
TUY H3YYEHMS XUMUHH. XHMUA — 3KCNEPUMEHTATEHO-TEOPCTHYECKAR JHC-
LMITMHA M LPY ee H3yueund obasarenek nabopaTopHeif npakTuxkyM. Jla-
GopaTtopras pafoTa — 10 yueOHbIi YKCIEPUMERT, B XOIE KOTOPOTO NOJI-
TBCPIKAAKOTCA TEOPETHUECKHE 3aKOHLI M KX CHEACTBHs, npuobperaiorcs
NEPBHYHEIC HABLIKY HAYYIHOIO JKCIIEPHMEHTA: cOOpKa NpocTeliuX yera-
HOBOK, YMEHHE HAOMOAATL DeakuMio, [POBOAHTL 00paboTKy OMLITHBIX
AaHHBIX, ACHaTh BhIBOARL. B naGoparopHsix paboTax CTYIEHTLHI HENOCPes-
CTBCHHO PAlOTAIOT C XMMMMECKHMM BEIECTBAMY, BHIAT X041 peakumid. B
HACTOALIEM NOCOBUH JaHBI METOMMYECKAE YKA3ZAHME NO BbIIOAHCHUIO 12
nabopaTroprbx paloT, Cpead KOTOPBIX K 0043aTeNLULIM O BHUTOJHEHAIO
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CIeAYeT OTHECTY paboTH 4 {(CKOpOCTh XUMHYECKOM pCakiiu), 5 (npuro-
TOBICITHE PACTBOPOR), 6 {ofApelencliBe KOWUEHTPAIMY paciBopoB}, ¥
(ruaponms coned), 9 (OKUCAUTENLHO-BOCCTAHOBUTERRHBIC peakuus) u |1
{KOpPPO3HA MCTAILIOR).



YACTD L. Boinosuenne KORTPGALHEIX 321aHui
Obumne ykazanug

Hpn M3yucHUM XUMIN PELICHUE 33834 ABAACICH 00A3ATCALHBLIM YCIO-
BHEM OB,1aCHHA OCHOBAMH JTOH TPYAHOH MHOI OrPaHHOH AUCIMIIIUHGL. B
Mponecee PEINCHHS 335a4 TOABIACTC MATEpEC K NPEAMETY H CTHMYN MU
CAMOCTOSTENLHON paboThl nag yueOHEIM METCPHAIOM, NPOMCXOIUT yIr-
AYOGNEHNE W PACIUUPEHHE, YTOYHCHUC U SAKPCIUICHNE XMMHUYECCKHX SHAHHH.
Ipu pemcunn 3a1au y cryieHra BOCIMTLIRACTCS TPYAQAKOOHE ¥ LENCYCT-
PEMIIEHHOCTD, YITOPCTBO M HACTOMYMBOCTL B AOCTHKEHHN HOCTABJICHHON
uesn. OCUenPHHATO CUHIATh, YTO MEPOH YCROCHUS JIMCIIMILAMHDI A BIILCT-
€A HE CTOJHKO TEpeckas yReGHUKA, CKONBKO YMEHHE HCTIONB30BATL NOTY-
UYCHHbIC 3HAHYA DY PEICHHM PA3AHIHBIX 32139,

CTyacHTBI 3HEPreTHHMECKHX W MAILMHOCTPOMTLILHLIX CICHHAALHO-
CTEH BLIIOIHSIOT ABE KOH (PONbALIC PAGOTHL, KAXKAa9 U3 KOTOPHIX COCTOHT
u3 12 3apav u ynpaknenmii. B nepryio paboty BXOANT MarepHan HEpPBbIX
TPEX INaB HPOIrpaMMbl {OCHOBHLIC MOHATHA W 3aKOHBI XHMHUH, CTPOEHHL
BEUIECCTRA, 33KOHOMEPHOCTH XHMMYECKMX TIPOHECCOB), & BO BIOPYK) —
TPEX OCTANLHLIX (PAacTBOPE], FTCKTPOXHMHUYECKHE NPOUECCH!, CIICLHANL-
HBIE BONIPOCHI XHMUH),

KontponbHas paora ABNSETCH KaK CPEACTBOM 3aKpeilielHsa Teope-
THYECKAX 3HAHKHA, Tak 1 GOpMOoit OTYETHOCTH CTYEHTA MEpE/l BY30M, TI0-
ITOMY BBEIONHATL PAbOTY CileayeT Nocae W3YUCHHS ONpeaeneHHON YacTH
TEOPETHYCCKOrO MATEPHAIA. YACHHB COACPIKAHHE 3aHa4H M ONPEeNnB, X
K2KOMY TEOPCTUMECKOMY Mare€pualy OHa OTHOCHTCS, COCTaBISIOT HaH
pemenys, Bu0UpatoT HeoOXoaMMBIE AU peteHts QGOPMY b, YPaBHEHWs H
CIPaBOYHBIE hatiHble. [1NaH peleHus KOPOTKO, HO YCTKO M NOHATHO OfH-
CHIBACT, YTO ABINETCH TeopeTiveckdM 000cBoBaHMeM pellcHud. B camom
pelieHny HEOOXOANMO MPMBOAMUTEL BCIO CTO NOCHECAOBATENLHOCTDL, AAKL
CaMBIE 1IPOCTHIC AEHCTBHA, MOOACHNN, YTO MMEHHO PACCUYHTRIBACTCH Kak-
AbIM  JedicTeMeM M 00s3aTeNILHO  yKA3biBad  eHUMHUEL  M3MEPEHHS
(PasMEPHOCTD) MOMYYACMBIX B KOK/IOM ACHCTBMK Bewund. OTBET J00KEH
ObiTh 3amucal NOCHe PeIUCHHA OTNEenRbHOR cTpoxoit. FIpuMepst pemeHHs
3a7a4 MPUBOAMICH B KOHLE I'1aB, a Taxxe B yueOHoM nocobrd "Xumus"
{Casenpen I'.1°, Cmonosa JLM.). l

KoutponsHan paGora momkHa ObITh aKKypaTRO OQOpPMICHA. HHCATL
410 HETKO ¥ ACHO (€Ne Jiydmie — IPCACTABATL B OTHASYATAIIIOM BHAL),
JUIS 3aMeuaHuit PCLIEH3CHTA OCTABMsTh JOCTATONRO IUPOKNE 1O, 3ana-
9y HCOGXOXHUMO PEIllaTh B TOM TOPAIKE, B KAKOM OHM YKA33HbI B SAHAHAN,
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VCIIOBUS AEPENHCHIBATL [1OTHOCTEI).

B ciyuac zarpy. Heudil pur peIucHUH 231ay MOXHO 00pamaThes 32
KOHCYb1 ALMeH K [IPCHOAABATENK HO COIJACOBAHHBIM KAHATIAM H CPeICT-
BAM CBA3N.

He cacayer npuchaaTh OHOBpeMERAO 00¢ KoNTpoiblible padoTs, a
BHauaie TONBKC TMepBYio. Eeau olla He 3a4TCHa, €€ CICAYel BRHOIHUTE
OBIOPHO € YYCTOM 3aMeHaHmil IPeno4asaTcill M BhICHATh Ha HPOBEPKY
BMECTE € HezauTeHnod paGoToi. TTORTOPHEIC MPABMALHBIC PEIMEHHMS Cle-
AYCT BHNOINATH B KOHIC TCTPAAH. 2 HE B PEICH3HPOBaHROM Texcre. Fpu
BLIIQJIHEHHU B1OPOH paloTel HE CNEAYeT 1IOBTOPATL OWHMOOK Mpeaniiy-
Le,

B HEXOTOpBIX BY3aX CTY.AEHIL! 3A0UHONO OTASNICHH HIYHAOT XHMUIO
B TEYCHHE OBYX CCMCCTPeB. B y10M cayvae nicppas KOHTpO.ubHAs pafora
BBITIOAHACICA B 1IEPBOM CEMECTPE, 4 BIOPAA — BO BTOPOM.

PaGota nomxHa GeITh AATHPOBAHA KW NOITACAHA CIYACHTOM. Kancosiir
CYOEHM  BBIAOTHSCM BAPUAHM  KOHMPOToHoX pabom, oDo3nauennoilt
O8YMA NOCTIEONUMU yugpamu nonepa e2o cmyderyecxkoco Owtema. 1ab-
AMLA BAPUAATOR KOHTPOALHBIX palor NPHBEIEHY B KOHLE NIEPBOH Yacin,
Koumpoavhas paioma, 8utROARERHAA HE NO CBOEMY 6APUAHMY. APenvdd-
BCIMETEM O PEYCHIUPVEICH i He FAULMBIBAEINCA.

IEABA 1. OcHoBHBIE TOHSITHE M 32K0HbBE XHMUH

Xumutieckue ydemenmnsl u ux coedunenus Amomnas,
MOACKWIAPHAA u MOMAPHaE maccu (cHoenbie 2u30-
GBIC FFKOHBL & XHMUN. Ba.-’reumﬂocmb U Ccocmaeneniie
popmya seugecnic  DxBUBATEHM! U 3AKOH 3KEUBU-
aenmos Cmexuomempuyeckie pacsemv Ocuoshbie
KIQCChl HEOPSAHUNECKUX BEWECme

b UTo nasuisaeics aummucckim yementoM? Kak o003HayanTes xu-
MHYECKHE 2CMeNTHT HailucaTs pyceKkie M 121 HHCKHE HA3BAHUA XHMAUYL-
CKMX 2.1eMCHTOB, ofoznadaeMuix cuMponamu: Al, At, Be. Bi, Fe, Ra. Cy,
Ce.

2. lats onpcacnenus NORSIHH "APOCTOS BEHIECTRO" N "CIOKHOE Be-
uiecTBo”. Hanucate GOpMYiib AalibIX BEWECTB M YKA3ATH, KAKAE M3 HUX
ABJIAIO 1CH UPOCTHIMA, & KGKKE — CHOKHLIMHA! BOA3, X:10p, hocdop, Metal,
aMMH3K, cepHas KHCAOTA.,

3. Hate kparkoe H3IOKCHHC ATOMHO-MOJCKYJAAPHOTO YYCHHSA, mpu-
BECTU OUPLICRCHKE NUBALIKE "atoM" B "monexyna” Kakue IKCIepHMeH-
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TanbHble PaKTbl CBMIETEILCTBYIOT O PEAbHOM CYICCTBOBAHKN ATOMOB M
Mmonexyn?

4. OcuoBoil aTOMHO-MONCKYAPHOTO YUSHAS ABNKIOTCH 3AKOUB CO-
XPAaHEHH Macchl NPH XMMWUYECKHX PEaKIM®X, NOCTOSHCTBA COCTaBa XU-
MHYECKHX COCAUHCHHH, KPATHBIX W OOBEMHBIX OTHOWCHKA U 3aKOH ABO-
ragpo. IlpreccTd GopMyIHPOBKH HTHX 3aKOHOB ¥ MPOWITIOCTPHPOBATE HX
NpUMepaMu.

5. TlpusecTH ApUMEpPh! BCIECTE € MOJCKYJLIPHON U HEMONEKY AApHONA
cTpykTypol. Hanucatr dopmynni A2uHbIX BEHIECTR ¥ YKA3aTh, KaKUe H3
HHX ABMIIOTCH QOPMYNaMy MOUEKY), & Kakue — (POpMYJIbHBIMKE CAMHNA-
uaMu: okena yraepona (1), cynrngar matpud, caxap, OKCUR KaibIys.

6. Jarb onpenencHye NOHATHH "OTHOCHTCABHAN MOMCKYNAPHAA MAac~
ca”, "Monb", ¥ "MouspHas Macca". OpeRcNuTh MOAAPHBIE MACChl OKCHAA
Kaabiys, KapOoHata Kanbilis, M'E/IPOKCHAR Kathilns,

7. UeMy paBHbl 11s a30T2: @) Macca O4HOM MoJIeKkysl, §) MoaeKyasp-
Has Macca, B) MOSpHas macca? CKOIBKO MOJCKYN CONEPHTCA B OITHOM,
YETHIPHAANATY ¥ ABAAHATH BOCHMH I'PAMMAX ITOIO BEIecTra?

8. Yemy paBHa Macca oMol Monekynsl Boasi? Kakoe spems notpeGo-
BA10CH ObLl A1t TOTO, 9TO0LI BEPECUMTATEL BCE MONCKYIIb], COACPKALLMCCH B
ofHoit rarte Boaw (0,1r), CCIM OTCUMTHIBATE TIO GIHOH MOJIEKYIIC B Ce-
KyHIOy? OTBeT BBIPAIWTE B rOjIax, CHNTad B 1'ojty 365 cyTok

9. Kakoe KOAHYECTRO BeliecTBA COCTaBNART: a} | r Bofopoaa; 6) 4 kr
THAPOKCH1A aTpag; 8) 135 r amomuauua?

10. Yemy paseel Macchl (B KI') CHEAYHOMIMX KOJHYECTR BEHIECTR!
3) 1000 mons Bogoponaa; 6) 10 mome xnopuaa Hatpry; B) 200 Mone aM-
muaxa?

11. Janst 50 mons marsus, 10 Moas 6poma 1 0,1 Moutb JiepManranara
Kanma. Yemy paBHb! ux maccsl?

12. ComoctaBUTh TEOPETHHIECKH WHCI0 MOJCKVI, COUCPXAUIMXCH B
1 Xr ruapokcitaa KaTHs 1 B 1 KT ragporcaia Hatpust. [Ae W BO CKOMLKO
pa3s aHcno Moiexy Gosbie? TeopeTHUeCKuit OTRCT AOATBEPAMTE pacyue~
TaMH.

13, Yemy paBHa Macca a30Ta, COUEPIKALRAACS B HUTpaTe HATPHA U B
HATPATE aMMOHRMA, B3AThIX 1O 5 MOJIL?

14. AGcorioTHAd MAcCa MONIEKYAD! CEpbi IIPH KOMHATHON TeMneparty-
pe pasua 4,25 1077 r. M3 kakoro Mica aTOMOB COCTOUT MOJICKY A Cephi?

15. AGcomoTHad Macca MOJIEKYJIbt O30HA PaBHa 810! r. M3 xakoro
YKCNA ATOMOB COCTOHT 373 Mofekyaa?

16. Hexorophiii 1a3 Maccoit 82,8 1 sanumaer obnem 32,7 .1 ipn 13°C u
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dapnennn 104 kfla. Onpejeidrs MOREPHYIO MacCy rasa.

{7. B cransiom 6ami0ie eMKOCTEIO 25 1 HAXOUWTCA BOLOpOA TIpH
15°C mox aaBncupcem 810.4 kfTa. OnpejennTs Maccy BoAOPOA.

18, Macca | 1 uzora npy nasneHum 100 «fla pasha 1 1. flo kakod
TEMTIEPATYPLE HaipeT a30T?

19, Kaxue ycnoBasi ia rd308 Ha3bIBAKOTCH HOPMaNnbHbIMH YCROBHS-
MA? Q6besm HekoToporo rasa npy 17°C u 104 xHa pasen 480 4. Lpupcetu
00DbEM Fa3a K HOPMANTLHEIM YCIOBWAM.

20. B peanbHBIX HpOIleccax YUaCTBYIOT, KAK NDABUAC, HE OL/1C/IhHbIE
rasel, 8 uX cMecH. Kaxoe JaBICHHE Fa30B B CMECAX Ha3bIBACTCH HAPIHL L~
HbIM JaBJIEHHUEM B KAK QIO CBA3AHO € COCTaBoM cMccH? B cyXoM Bosiyxe
ofibeMHBIC A0 Faz0B citeavioinne: Na - 78.1%, O, - 20,9%, Ar - (,93%,
CO; -~ 0,03%. Obwee pagnenne 101325 [Ta. Oupeaeants napLMaiIbHEIC
JasAEHUA F4308 B BOJAYXC.

21. 250 w3 BOAUPOAA HAXNIITCA HaA Bojok npu 26°C W naBneHuu
98,7 w[la. Aasaeque 5aChiUEROTO 11apa ROAB IPH ITOH TCMACPATYPE CO-
crapnder 3,4 kIla. Berucants o0beM B010poAa LIPY . y. H 10 Macey.

22, Hexonopoiil ras Maccod 2,5 r 3anumMaet apy . v. obbem 2 1. Uemy
paBHbE: 3) MONIEKYJIspHas Macea rasa; 6) MomspHas macca; B) abcomoTuas
MACCd OIHOH MOJIEKY B 0701 0 r'aza’

23. llpu HekoTopot TeMnenarype INOTHOCTL NAPOB Cephl N0 KAC/Oo-
pory pasHa 8. M3 CKOIBKMX aTOMOB COCTOMT MONEKYNa cepbt MpH 3T0H
Temocparype?

24, Kakoe CBOHCTRO XHMUYECKOTO 3IIEMEHTA HAILIBAETCA £ro RANCHT-
HOCTRIO? TIPHBECTH NPUMEPLI IRCMEHTOB NOCTORHHOR BANEHIHOCIN, pas-
HOH eIMHHUIE, ABYM 3 IPEM, M GOPMYITEE COOTBETCTBYIOIUUX COCAMHEHHH.
{HIpHBCCTH NPHMEDH! LIEMEHTOB HEPEMEHHOH BANCHTHOCTH M (GOpMy.Ib
COOTBETCTRYFOLMX COCANHCHHMIA.

25, QupeaenuTs BLICHTHOCTS 43014 B coeanuennsx: NH;, N-O, NO,
Ng()g, HN()Q. NO:, N:Oj, IINO‘;, NH4N03, NH.;NO}, NZHJ. NII]N.

26. Kak cpsazaBa MAKCHMATbHASA BATCHTHOCTS XHMHUCCKOIO JACMEHTa
C Cro NONOXKECHUEM B HEepuoaMuecKo# cucteme? LIphBCCTy TIPHMCPBI Co-
enuHCHUH repmanug, docdopa, cerena 1 x30pa, B KOTOPBIX YTH 3ICMEHTHL
NPOKBAAIOT MAKCHMATBHY IO BLIEH LHOCTh.

27. PYKOBOACTBYACH IIOIOMECHUEM DICMES 108 B IEPUOIHMCCKOR CHC-
reMe, Hamicatk GOPMYNBl COSAUHERVH aATOMUHESA © BOUAOPOAOM, KHCNIO-
POROM, R3010M, YTTICPOAVM, CEPOK U PTOPOM.

28. Hamcars dopmyam okcupos asota(l, H, 11, 1V, V), maprama(ll,
HL, £V, VI, VII} u omosa (1, VI).
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29. Hammcare tpaduucckuc (eTpyxTypunie) dopmyam A0, 1ING:,
CaS0,;, SO,CL, NaHCO;. Orpaxaer nu rpaduscckas gopmyna 1upo-
CTPAHCTBEHHOE CTPUCHHC MOJEKY/BI WM SICMEHTAPHON KPHCTALINYC-
CKO# peieTky semecTsa? Kakyio monesdyo HadopManuio gaet 1paduye-
cxast Gopmyna?

30. Tiokasatb ¢ momousto rpabudeckux GopMys BaICHTHOCTbL 37e-
MEHTOR B coexuHeHusX SO;, HCIO,;, Ca(NQ;),, Ba(Oll),, Fe(OH)LNO;.
OrparkaioT i 1 padHacckue GOpMYNsl NPOCTPAHCTBEHHOE PACTIONIVKSHHE
4TOMOBR B COIMACHUAX?

31. IMpusecry onpeseNCHAA NOAATHH "3KBUBANICHT", "IKBHBANCHTHAR
Macca” M "MONADHA MAcca IKBUBATCHTOB" ANA XUMHYECKOIO 3ACMCHTR.
KakyM cooTnOmIECHUEM CBA3adkl IKBHBANCHTHAS MAcca, BalCcHTHOCTE M
aToMHas macca neMenTa? IlpyBecTa [puMephl.

32. Yro asnsierca 2kBUBAIEHTOM Xpoma B okcunax Cr0, CrO;, CrO4?
Yemy pasHbl 3KBHBANCHTHBIC MACCht H MOJIAPHBIC MACCH! 3KBHBANCHTOB
XpoMa B 5THX coeamreanax? OTpeT OpHBecTH B fopMc TAOIHLIEL

Bemecrso OxBHBANEHT DxBupa/ieHTRan | Moxapuas macca
Xpoma Macca Xpoma IKBHBANCHTOR
xpoma

33, Tpusecty HOPMYTHPOBKY M MATCMATHYCCKOS BRIPAKCHHE 3aKOHA
HKBUBANCHTOR. [lpy oxucncHmus 16,74 1 IBy XBATEHTHOTO METAILIA 00paso-
pasiock 21,54 r okcupa. YeMy paBHBI IKBHBAICHTHAA W ATOMHAA MacChl
metaiia? Kakoit 3o metamn?

34. Meyn o6pasyer B2 OKCHAA, MAcCCOBbIe JOM KHCAOPOIA B KOTO-
prix cocTasmart 11,18% 1 20.11%. Onpenenyts 3IKBHBAACHTHLIE MACCH! H
BAJICHTHOCTH MEJIH B OKCHASX 1 HAIKMCATDH hopMyJThl OKCHAOR.

35. Xnop oOpazyeT u¢ThIpe COSAMHEHI ¢ HTOPOM, MAaccoBas N0
KOTOPOry B TIEPBOM CO€AUHEeHHMM cocTaBnsacr 34,89%, BO BTOpOM -
61,65%, & tperbeM - 72,82% u 8 ueTsepTOoM - 78,96%. Onpeacnuts IKBH-
BAJICHTHLIE MacChl ¥ BAIEHTHOCTh XJI0P@ BO BCCX COCAHHCHHAX H HAIIHCATD
WX HOpMY DL

36, M3 npocroro BewiecTsa (MeTanna) ¢ YASNLHOR TEHOEMKOCTBIO
0,281 Dx/(+K) maccolt 0,6 v 6mino momyueno 0,9 r oxeuga. Uemy passa
aTOMHAd Macca MeTajla, KAKOH 3T0 METanf, “eMy PaBHA HIOFPCILHOCTH B
ONPEACACHUR aTOMHOH MacChl?

37. Tlpn tepmonuze (LepMOnd3 - — PasfiowCHUE BCHICCTE APH Harpe-
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BAKUM} ROAOPOAHOTO COCAHHEHNS HEH3E SIIIOCO MICMCHTA OBLIO ITONY He-
Ho 5,40 r npocioro BeltecTea HToro wieMedta u 14,78 .1 Boaopoaa (npu
327° C 1 101325 Na). YieisHas TeiR0EMKOCTs OPOCTOro BELIECTRA PABHA
0,90 /Ise/r, K. Onpenemirs 3KBABLICHT YO MACCY, BATEHTHOCTE M ATOM-
HYH} MacCy 3:1eMeHTa ¥ HaliTH Cro B NEPHCARYSCKON CUCTEME.

38. Hanvcate ypashennd peakimii rugpokcnna wenesa(ill) ¢ conanod
KHCIOTOMH, 1P KOTOPHIX 00paIVIOTCA CISAYIOIUME COSRHHEHNA XKesela:
a)xuiopn aurdapokcoxenera (Il): §) xnopux ruapoxcoxenesa(lil); )
xaopun kenesa (). Onpencants xsusaienTHywo Maccy Fe(OH); B kax-
JOH peaxuun.

35. Ha neinpanusammo 1,00 r wenowu wipacxogosaroe 2,14 v HCL
Onpeneinth IKBHBBICHTIYIO MACCY LUEAOUH.

40. 14,0 r KOH wpopearupopany ¢ 24,5 r HSO,. Yemy pasua xsu-
sasieHTHas Macca H,SO, B rod peakumnu? Kakaa comb —— CPEAHAN win
kHcnan obpalopanace?

41, Onpeaenei. MACCORKC 0K KEIR3a ¥ KUC.I0pLAA B OKCHJIAX XKe-
xeza(lD) woxenesa(Iin).

42. Bricet dopMyny coeqmuenys, cogepraiero 0% yraeposa u
20% Boaopona, OTHOCUTENLHAS NAOTHOCTE KOTOPOI 0 N0 BOAOPOIY pPaBHA
15.

43, MaccoBble 001 YTAEPOAR Y BOJIOPOHA B ARYX COSTUHEHHAX O/TH-
HaKoBBL: Yiltepona - 92,3%, soacpona - 7,7%. Maccwnt 1 11 mapos 31ux Be-
HIECTB fipH H. y. cociasasor LI7 1w 3,51 . Onpenenwib $opmystst €o-
CAMHCHRBH,

44. Kaxoii o0bem YIICKNCAOro rasa, 1NPUseICHOTe K HOPMATbHERM
YCHOBHAM, MOXE! BBLICNHTLCA [PH IPOKATHBAKUR 920 1 NPUPOAHOTO MKU-
uepana aoaomuta CaCO;-MgCO; B HACAIBHOM Cliydae, KOTAG J10JOMUT
e JOACPHHT Apumeceii?

45. K pacreopy, conepkatiemy 10 1 copHoit Kuenotel, Apubasmin 9 r
rAApokcuaa HaTpua. Kakoll {kuc.1o08, nieowitol uan Heil1paibhoii) Oy et
cpeaa paciropa? ‘

46. Haptas uprponacre u3sccruaka coaepxut 85 % CaCO,. octans-
Hoe npumecH. Kakas macca w3Becinaka noipebycrcs A1 MOTyUCHHS
5702 1 COL (n.y.) 110 PEAKLMM ¢ CORIAOH KHCIO rok?

47. Kakoit 06wEM BOTUY S 101pelycTea 1 cxutanns 1 v (. y.) ra-
18, UMSIOMICTO caemyomuit coctan o ofbemy: 50 % H, 35 % ClL, 8%
CO, 2 % CoHy v 5 % seropovux npumeceii? O8pEMHYIO 10210 KUCHOPOja
B BORIYXE UpUHATE MpubanzurensRo pasnioi 21%.

48. Yemy papno conepxanmuc apumecei (B vacc. %) B reXIMYCCKOM
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LHHKE, tenm ero Macca 20,4 I BLITECHACT W3 KHCJIO (LI, #3510 B u3lBITRC,
6,27 n Bonopona (H.y.)?

49. [lpu ckuranau 3 € KaMeHHoro yras noayueno 3,3 m° COy (1. v.).
Yemy papHo cosiepikanke yrieposaa (B Macc. %) 8 yrae?

50. Ilpn ofpaboTie pacTBOPOM FHAPOKCHIA RATPUS 3,9 1 cMecH ankg-
MHUHHA ¢ €ro OKCHAOM Bhaeioch 840 M raza, H3MCPCHHOIO IPY H. V.
OnpeyennTs COCTAR CMECH, OTBET BLIPAIUTDL B Mace, %o .

51. Cpean oxciaos BaO, AlyO,. CLO; Haitth oCHOBHOMN, KMCIOTHBIH
1 amporepnpiil. [Tokazars OCHOBHOCTh, KHCAOTHOCTL H anxo TEPHOCTL CO-
OTBETCTBYIOIMX OKCHIOB YPABHEHHBAMH PCaKilHA.

52. Oxenam CaO, ALO; v P;Os No BHEIIHEMY BUXY REPas/iMuMMbL.
Kak MOXHO HX OTIHYHTE 11PU HOMOLLM XHMHYECKHX PCaKLi?

53. Kax MOXHO pasAeiuTh CMECH OKCUA0B U THAPOKCHAOSB: a) BaO u
MgO: 6) CdO u ZnO; 8) CO v CO,; 1) AHOH); u La(OH)?

54. amcaTh ypaBHCHMA peakiMii NONRY4eHUA XTOPHIA MarHug acH-
CTBMEM: a) KUCHOTH! HA MSTWLT, ) KHCAOTE HA OKCHA; B) KUCIIOTH HA OG-
HOB3HME; T} COJH HA COJb.

55. Haumcarh ypaBHEHUS pPeakiliii, ¢ NOMOMBLIO KOTOPBIX MOXHO
OCYINECTBHUTE NPEBPaUICHMA:

Zn — Zn0 — Zn(NOs); — Zn(011); —» £n0 — Zn.

56. Hanucarte ypaBHSHHS peakuuii, ¢ NOMOIBK KOTOPHIX MOMCHO
OCYIUECTBUTE FIPEBPAICHMS:

5 — 50; — 80; —» H,80,4 - K,80, — BaSO,.

57. C xakuM u3 BesiecTs M3 unena N.Os, Zn(OH),, CaQ, AgNO;,
H,PO,, Moxer pearupoBath consHas kuciova? Hanmcath ypaBHEHHS pe-
AKLM.

58. Kakuc U3 YKa3aHHBIX 1a3oB BCTYNAOT B XHMHYECKHE PCAKUHM ¢
pactBopamn menoucii: HCL H,S, NH;, CIL,. SO,, SO;7 Hanucatk ypas-
HEHUA pearupii.

59. Hamucars GopMynel BCEX BOIMOMKHBIX KalbLHCBEIN COAEH comn-
HOii, a30THOH 1 cepHOM KMCTIOT ¥ UX HazBaHus.

60. Kak passmarores comt KAIWSO,): n FeSO,7H,07 Kakosil dop-
MYIIBI BELIECTB, UMCHLIHMX Ha3BaHnd: a) cyyisdur cTpounwi, 6) cynnpar
JHTHAPOKCOAMOMURKS, B} MAPOKAPOOHAT MArHMA, I') OPTOMBINLAKOBAR
KHCaoTa?

Npumepsl petlleHHa 3anay

Iipumep 1. CepoBoropod noaydatoT w3 cynehuna xeacsa (I1) npw
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£F0 BIAMMOLCHCTENH ¢ CONSHON KMo, MeMy paren BRIXOA 1ol peak-
MY B OABOM M2 OMBITOB, KOTaa M3 0,5 kr Fe8 Gpi10 monyueno 112 n Hp8
{00Bem H3Mepen UpH 1.¥.)?

[Lian pewenus. 110 ypasHCHNI) peariii BEIMUCTHM 00BEM CCPOBO-
JIOPOJA, KOTOPHI MOMHO 1101YYHTh TEOPETHMECKH, 4 338TeM HalikaeM BhIXoa
PEaKLUMH — OTHOLUCHUE TIPaKTHYECKH NONYHEHHOro oOheMa K TeopeTHue-
CKOMY. :

Pemenue.

1} 3annckBacM ypaBHCHHC PEAKUH, MOIApHYto Maccy FeS u mosmsp-
noth ofhem CepopOIOpOE;

FeS + 2HC! = FeCl, + H.ST; M(FeS)=87,8 r/moun;
Vu(H28)=22,4 n/mons.

2) Haxoaum koauuecTBO cy:bhuia xesesa (I1), sarpavcHHoro B pe-

AKITHH:
n(Fes)= MFeS) 5000
M{FeS) 8781/ Momb

3) Tlo ypaBHERMIO peakunu W3 oAHOTe Modb FeS obpasyeres 0auH
mours 11,8, cienosarensto, 1z 5.7 mMone cyabuina sxenesa (11) obpasyercs
TAKOE WE KOJNKYECTBO CepOoBO0poisa. [Uia 1a308, 00heM KOTOPLIX H3MEpEH
HPK HOPMAJIBHLIX YCITOBHAX, KOJMUYECTBO BEUISCTBA PACCUHTLIBAETCH jie-

3,7 Mane.

gl

. \Y
NeHyeM ero 00beMa Ha MonaPItLf 00heM (N = ——), W3 YCTO CICHYCT:
Vu
A
V(H,8)=n8Vy = 5.7 monp-22,4 ——=127,6 1.
MOLh .
4) Tlonyueuiias BEMHUMIG SBNAETCH TEOPLTHUSCKAM 00LEMOM cepo-
BOAOpOAa. BrxomoMm peakunyn (1) HAZLBAETCE OTHOIUGHHE UPAKIHUECKN
UOAYYAEMOit MacChl, 00BEeMa HIH KOAHYECTBA K TCOPCTUMCCKOMN:

ne A2 6878 = 87.8%.

Omeem. Brixoi peakiuny pasen 87,8%.

Mpumep 2. Hpy HpOKanuBaHui NPUPOAHOIO COCAHHCHHA A0IOMKTA
CaCQ; MgCO; maccoit 100 r suiaenuncs yrackucnli ras, o0beM KoTo-
POTO HOCNE IIPHBEACHKS K HOPMaIbHEIM YCIOBUAM COCTaBuI 21 1. Onpe-
ACTUTH COACPKAHNE APHMECCH R 10.I0MH S, O TRST BBIPA3HTH B Mace. %,

INaau pemenna. 1lo ypagneiio peakiuy wafiaem Maccy 1010MH41a,
pH pasnoxeduy Koropol obpazyercs aanumid odnem CO; Ona nomy-
yuTes MeHeIne 100 r, T.K. IO YCIOBWIO 33124 AOSOMNT CORCPMAT NPHMe-
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cH. I1o pazsocth HaliAeM CHadYana Maccy, a 3aTeM MacCoByo AOMK NpUMe-
cefl.

Pewenne.

1) Haxonum Monspayro macey aoiaomuna (184 1/mons), 3amacsizaem
YPaBHCHHUE peakuMM M PACCUMTHLIBACM 10 HEMY MacCy PalioXKBILEToCd
HOAOMUATA:

X 2in
CaCO; MgCO, = Ca0 + MgO + 2C0,
184 v/monn 22,4 n/Monn
23 .2
x 2 LT B
184 32.4.2 2242

2}y Conepxanue npumecedi no Macce ¥ B MACCOBAIX NPOLCHTAX PaBHO:
Mppumecay= 1001 - 86,21 = 13,8 1,
(npHmecu) = 13,_8— * 100 = 13,8% .
00

OUmeem Conepanuce npuMeceit B 1onomMuTte pasHo 13,8%.

Hpnvep 3. BuucauTh aTOMHYI0 Maccy OBYXBAJICHTHOTO METalna v
ONPeACHUTD, KaKoH 3T0 METAL, €C/IH HA OKHCACHUC 8,34 r 3TOr0 metamia
3arpaunsaercy 0,68 Jt KHCHOPOAR, U3MEPEHHOIO GPK HOPMATLHEIX YCAO-
BHAX.

ITnan peinennst. Ity 3a0a4y MOXKHO PEILHTL ABYMA CnocobaMu —
HO YPABRCHHK PEaKiIMK ¥ IO 3aKOHY 3KBMBaNICHTOB. I10 neppomy criocolby
penieHHe 3anadd HauMHaercs C ONPEACCHHA MacCel KHCIopona (NpH
HOPMATLHBIX YCIOBUAX MOMAPHLLT 00BeM raza pasen 22,4 1/MOAR), 3aTEM
BBIYHCTACTCH Macca 00paloBABMICIOCH OKCHAA (CNOKEHHMEM MACe MeTalia
® KUCAopoaa). llocne 3Toro 3anmehiBacTCs YPAaBHEHNE PEaKil¥H, B KO10-
PHIX HeM3BECTHLIH METAME U €0 aroMHad Macca 0003HAYAIOTCA CHMBOJIA-
MH Me ¥ X, 1 [10 YPABHCHHIO PEAKIIMH BLIYHCIACTCA HCKOMAs BETMYHHA.

Pewenne,

1} HaxoyummM Maccy kucnopoaa m{O;) 1 mMaccy 00pa3oBaBieroci oK-
criaa m{MeO):

m(oz):pf_%i‘_'_?} T/ MONE

22,4 n/ mons
2) 3anuchiBaeM YPASHCHHE PEaKUHH, IPOCTABIA B HEM MACCH! H MO-
NAPHEIE MACCHE RIAUMOACHCT BYIOIIMK BEIECTB, 0003HAUNE CHMBOTOM "X

HCH3BECTHYH BEJIHYM UMY - MOJLADHYHD Macey aTOMOB METAILNA:
8,34 9,31

=097r; m(MeO)y=8,34r+0,97 =93} 1.
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Me + 0, — 22,160
X x+16
834.2 931.2
CoCcTaBascH M PEIIAEM FIPONIOPLMIO. — —-—r = ~——
X x+16

(x+16) 8,34 2=x 9371 2; 8,34x + 133,44 -9.31x;
0,97x — 133,44; x=137.52.
3) B nepuoanteckolil cucteMe HaxXQHM ABYXBAHCHTHBIA MeTamn ¢
Bim3Koil aToMHol Maccoit (137 33) - 3To Hapui.
Omeem. AToMHaA Macca Metaana 137,33 (Ba).



FAABA 2, Cipoenue Bemiec18a
Cmpoertie amioMes  Xiusee iy yeviennie  Hopuo-
QHYECKUT JAR0N H HEPROOUYCCRAS CUHCMeNa 2T 10H-
moe o 1f Menovavesa Xuvtuaeckusn ¢azp 1 empoehc
sorexy 1 Moo vorekyusproe ezdimooetcheue dope-
SOHNOL (QCRORKREC netHeomnd

61 TlpuBeCil 0CHOBHDBIE XAPAKICPHC THKY [POTOHOB, HCHIPOHUB M
LIEKIPOHOB. Kaxue OUHOUICHHE WMEKL 318} ICMCHIADHLIC WHCTHIL &
aroman?

62 Onucain LHoCOS BRIHCISHIE ATOMHMR MIACCHE SHMHUOLEM O 3 to-
MENTA TIO CTO H3OIORHOMY COCTaBy. BLIWICIMTH 3TOMHM IO Macey \.jopa,
HMEIOIEro 1Bd 130100a; ¢! (TS.33%) 1 ¢t (24,47%%.

63, Kaxne peaxilvi Ha3biBAIO [Cd #EPHuIMMY, HOM OHH O AHYaK) Ieq 07
xivmaecki\” lprBecty ypapieHus A IepHEIN PCAKIEL, JIPOTEKAOUN Ha
Colmile 3 BPUMePh! 42CPHBIN Peariliti. OCy MIeC] BICHHSSY Ha 3eMnic

64, CaMoil tsoRepli TaoteH acral (At Omu nongen 8 1940 rom
IpH 00Ty HeHMit MIOIOIOB "B albda~-vaciuasiy KIkoH 130101 acrara
obpasiercs 8 2OH 9AepHOH pedki{uu. cCay BOIOVKAEHHOS € (PO aTOMa
BHCMY T (J10C:1¢ TIOLTOMICHAS 4. 1b(a-4aC TALIBL) BRIOPACHIBACT Lia HOAFpU-
Ha! Hammeats v paBHCHUC TOH AICPHOI PCakuuu,

65. Kax 10,1 40T CNERTPE NHMHUeCKHX YIEMEHT0B” Honazatk eae-
MY BOTHWKHOBEHHA CHEKIpa BOLopoia. O Ev CBIICTC 1LCTRYCT JIHHERA -
{81 BMI CIICKTPOB XHVHYSCKHY MICVEHTOBR

66 K 32eK1ponas B aToMax OTHOCKTCH 1} UPHHIKMI KBAHTOBAHHR W
JAHCKPETHOCTH 3HEPT HIE 2) ROPITVCKY. BIPHO-BOTROBAA IBOHC IBCHHOL 1B, 1)
OPHHUUI HEOUPEICISHHOCTH, KpPaTKO OIMHCA1L PTH 3dKOHOMCPHOLIA #
OCHOBHOM BBIBOI OTHOCHIMIEHO COUTOAHUS LICKIPOHOB B ALOMAN hojo-
DBI 13 Hs CIeIveT

67. OObRCHHTD $IIMICCKIE CMLIC | HOHFDIBE U0NHar opOHTa "
Torasats AQ a20ta B BIIC TPARMUHBIN TIOBEPAHOCTEH 313K TPURHER 00-
TAROB

68 Kaxue sapakiepCidiid LIERTPOHOE B al0May oupeIeIiois ¢
HOVIOUIBK) KBaHTOBBIX vuce.l” Kax HaibiBawicd, 0003Ha4aoTea H KaKHe
HMEIOT JHAYCRMA KBAKH [OBhIC YRCHaY

69 Y10 B a10MC HAILIBAKOT 3HEDTETHYCCKHM Y PORHCM U JHEprETHYE-
CKMM 001y posHeM? Hend paBHo UHCTIO FHEPre THMECKEN 10,1y POBHCH 715
FAHHOTO IHEPT eTHUCCKOro yporaa ! Kaxui IHAMCHWEM [asHoTy KBAH Mo~
ROIO HHC 13 \GPAKICPHIN CICH 9HSM ¢ IHHECKHH § POBCHb. ¢C 1 OH PacHIen-
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neH Ha 4 oy posns”’

70. Kaxuc KBaHTOBBIC 'THC.1A OUPEACHTIOT pa3Mep, QopMy M OpueHTa-
YO B (IPUCTPAHCTBC INCKYpoHHOTO ofiaxa?

71, Jlas a1oma ocdopa: a) HANMCITH HOAHYI MICKTPONHYIO hopmy-
ay; O} BaNEHTHBIC UISKTPOLB! OKA3aTh JACKTPOHHO-TPAPUISCKUM CIIGCO-
GOM; B} OMPCACIHTS SHCNO HECHAPEHHLIX 31EKTPOHOB B HOPMATBHOM €0~
CLOSHMM M BO3MOXHOC UHCAO HECNAPEHHLIX JAEKTPOHOB B B30y KASHHOM
COCTOSHEM, [} T8 BCCX BAREHTHLIX AUICKTPOHOR OHPEACIUTL U COCTaBUTE
1adHMILY KBAMTOBBIX 4HCes,

72. Cm. 3ananme s 3agaue 71 018 atoMa aoMuHns.

73. Cy. 3ananue u 3aua4e 71 g aroMa Xpemans,

74, Cm. 3anasue B 3a2a4e 71 9 atoma xjaopa.

75, Cum. 3agaHne B 3anage 71 jum aroMa BaHyIMA.

76. TIpuBecTH COBPEMCHHYHY QOPMY TUPORKY MEPUOAMUSCKOTO 3aKola
H Jankyio JILW.Menneieesevi, orase n noueMy RPOMIOLNG WIMEHEHWE
GOpPMYAWPOBKH TIEPHOIHYSCKOID 3aKoHAa?

77. Kakoh tuzdueckuii cMBICT UMeeT NOPHAKOBLIH HOMED XHUMHYC-
CKOTO JeMEHIZ Y NOYCMY XUMHUECKHE CBOMCTBA IIEMENTA OUPEACIsIOr-
¢4 ¢TO NOPAAKOBSEIM HOMEPOM B NEPHOAHUYECKOll cueTeme?

78. Quucarts CTPYKTYRY Mepuojiaueckoll cucteMsl. QOBLACHUTE, 4TO
ONPE/IEANET HUCIIO ¥ €MKOCTL NCPUOAOB, I PYNN U LOAIPY L

79. HYTo o01iero y WIeMenToR OAHOro MEpuoad M OAHOH rpyiirs? Hem
O1IMYEIOTCA 3ACMEHTDI, HAXONAUIMECS B OJIHOM [PYIINE, HO B PA3HbIX N0]-
rpyinax? HYro of1ero y 2AeMeHTOR 0JTHOTO ceMelcIBa, Ba Kakue ceMei-
CTBA IOAPA3/CANIOTCT BCE XHVHYICCKUC FIEMCHTDI?

80. Ioxa3aTh, CKOTLKO MNEMEHTOR JOMKCH COACPXKATE 7 NEPHOR Py
YCAOBWY €0 3aBeplicHua. KaKkol iopaakoBLIit HOMCP NCIHKCH HMETD w1€-
MEHT, 3aKGHYABRIOIIKHA 7 (ICPHOL, ¥ GHAIOTOM KAKOFO JAEMEHTa OH 0/~
Kel ObiTe?

81. INowemy roaopoa nioMewaroT B } wiau 8 VII rpynny, a reanii 8 11
Wi 8 VI rpynmy neprofnyeckoi cucTemMin? Kaxoe 000CHOBAHME MOKHO
HATh TOMY W IPYTrOMY BapHanTty?

32, Kax MOKBO 10 iIBECTHOMY TOPAIKOBOMY HOMCDY INEMCHTA On-
PEACHNTE €10 MCCTO B Nepronnueckoi cucreme? Kaxyw nshopmatino o
XUMHYECKUX CROHCTBAX ICMEHTA lAc1 3HAHWE €0 MCCTd B [CPHOAKYE-
ckoit cucteme? 1loxasath HA TPHMEPE YIEMEHIOR ¢ MOPAAKOBLIMK HOMC-
pamu 20 u 34,

&3. Topaaxosbie HOMepa XHUMUHCCKAR IeMeHTOB 19 u 35, He nouw-
IYACH 1ICPHOANYSCKON CHCTEeMOl, onpeises L Nepuod, rpynny H not-
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I, b KOTOPBIN HANOUHICH RaABIR + oMenL Rdnag B 0Py ©
NHMAECKHN CBOBCTRAN 2 IEMEHTOB €T 1y et U3 010107

b4 Kar PIMSHAOTCK PAIMEPET aTOMOB BHY TPH OEPHG 4, HPY HEPeXL-
J¢ 07 0 IHOUC LEPHOId ko (PYIOMY R B fIpelcnan 0anoit 1pyvaus’ Kanwe
DASMEHT LI UMCKIT MIHHMAILHOE i MBKCUMAIBBOC SHAUCHIA PA3VEDA 410-
Ma"? Kak OTPAKACTCH HIMEHEHAS PAMEPA 47 OMOR Ud (BOMCIBAY YICMeH-
1o’

A5 Kdakh HIVEHSETLS ¢ 3 BETHUCHHSW MOPHIRUBOIO HOVMCRD \MMitue-
CKEA 3 (EMEHTOS M\ HOHHIALUROHHLIN NOTCHURET H K3R 310 RIMEHIHG ul-
PAAZCECH HA LBOALIBAY 3MEMCHRTOR

B6 HTO XapakepHiyel MOHMIALMORERI GOTLHLHA 1 1 JHED! HA HOHK-
3LM Y IeMCH 187 B 1M b SHEPTHIO HOUMIALMK 11, UOTCHUNL T HO-
Husauri Koropore pagey 5,10 3B Baiuuc inTh HOHH3AUKMOTHILEHT IIOTCHIL! -
A1 KALTOPO 18, SHEPrUA HOHMIALNYE KOTOPOTo pasita 1313.0 kb smon
Houewy voBRsaipossbiit BOTCRIMAT KACTOPOAR HAMNEIDHO BRIlL it
1157 Kahue BBIBOLEET O LEOHCTRAN 2IEMCHTIOB MOKHU ¢ I2T3Th HA OLHOBe
HHHM 3HA4EHHH 0\ HOOH3alBORHBN NOTEHIMATOR?

87 Tlouewy PasHMHE B AHAYCHHREY SICPBOIC 1T BTOBOI ¢ HOHR?AIHON-
HLI\ TOTSHIHA 108 v atonios eus {54 33 g 756 3, G0 e, vew
arovd Geprt R 19,3 HB i [K2 By

8% Yew 0nmnaloies DIMHUHRIC METLTABE OF HEMeLd 108, & avbo-
TEPHBIC MeTATIB 01 THRPYHE vela110o8? [loMevy ¥ KaK HMSHfOTCH
MET1AI THYCCRIEC CEROACTRA ¢ VBE IMUCTTHEM HOPAIROBOIO HOMSPA YICMSH
OB [Ip1iBecty LPHMCPR! HOMCIA T TOB. THAHYHBY B IMQUIEDHNIN ML -
AoR

&9 Kok MIMUHMOICA METAT IHHSCKHE LBOUC TG SHMHSCORIY #12MCH
rO8 BRY 1PH [ICPHOAR, OPH IEPENOAEC 0f OLHOMO HEPHO e K APYIOMY W B
AP Jerax O, (ROH IpUIAT Yoy oABICHAC O TR0 UIMEHCHRC WXL N
YOLKMY  BOHCTR”

97 Kakast SIPaKTePHOTHRL NIVHYCCROT O 2 TCMEHTw Huiblbasi g eiv
QUHOLMT €IBHOM 3 IEKTPOOT PHIGT CIaHUCTDIO 1 KaK OHE AIMUHACTCA ¢ 3 su-
THHEHUEW LIOPAZROBOID AoMepa wieventon? Kawme sjevonrer Huen:
M HMa BIOE 1 MAKCHRIBHOUE 3AYCLHIY 1108 BS WuHin”

Y1 (NIPEIC IUTE THI \MMHACCKUM CB3H b BEHICC IRy 20.10BOIOP) 1
AAKS 1h, ORCHa KPOMHRBA, URLK T MAFHRA, HAIpAT kaue, grop (e Mo
THBHPOBAL

62 O0Lscnuls 3AROHOMCPHOCTE B JUACHSHUH LM CBR7H B MO fu-
gy 1ax T (009250 HULG 28 v, LT (01420, FH (0016 20w,

Y3 (ORACKETE 3aLUHOMEPHUC T 3 HLMCHCHRE 1B, LR 310 MeK T
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ATOMAaMM yrnepoia 8 Moneryaax ol [ (O, 154mm), Cably (0.135mm), Cyils
(0,1 26un).

94. OOpSCHIEL 3AKOHOMEDHOCTh B WIMEHERUM Mepiuu cosin C-1
(x[r/mMonn) B pagy monekyn CFy(434,7), CCL{292,6). CBr, (238,3), Cl,
(179,7).

95. Kakan XapakTePHCTHKA XHMUYECKOR CBA3HM Ha3biBACTCH BARCHT-
HBIM yrioM? {TPHBCCTH DpUMEphl MONEKY € Pa3AUUHOM BCAMYHHON Ba-
JICHTHOTO YTJT2.

96, Uanowuts ocHosueie nonoxedust Merona BC. Pacemorpers B
panikax Merora BC obpaszosanne monckyn Cly, HCH i HNO,. Onpenennrs
B voneky:1e HINO; a4 azora crexHoMeTpHYECYIO BANlCHTHOCTL U CTENEHD
OKHCHAEHHS, MEKTPOHHYIO BAICHTHOCTT, H KPATHOCTE CBA3CH aTOMA 430712 C
aTOMAMM KNCIIOPOAR.

97. Uenonesya smerod BC, o0nacruth, nouemy y OoibluMHCTBA
P-3HEMEHTOB ¢ MICPEMEHHON BANCHIUOCTHIO €€ 3HAYCHHSA PA3AMYANOTCH Ha
asa. PaccMoTpers BaISHTHLIE BOIMOXKHOCTH QTOpa K Xj0pa M Hpeacka-
3aTh COCTAB HETbIPEX COLTHHCHUEMH, KOTOPBIC COPA3YIOTCH TP B3aHUMOIACH-
CTBHH 3THX BELICCTB.

98. Yem oOBpacHAETCA CROCOBHOCTL MHOTHX 1EMEHTOB K o0pasoBa-
HHK) 4MCT1a CRU3CH, MPCBBLILAOLIEO YHCRO HECTIApeiHBIX 3ICKTPOHOR B
wx aToMax? Kaxoe coc10dHyue aToMa HA3HIBAIOT OCHOBHEIM M BO30YXKIEH-
AeM? B ocnoBHOM MAR BO3OYKACHHOM COCTOSHWM HAXOJSTCHA ATOMSI
ochopa u cepul IpH oOpasosaunu moaekyn PCl u PCls, H,S 1 5057

99, ITpuBecTh mpumepst 06pa3OBARMA KOBAJIEHTHON CBAM MO JOHOP-
HO-AKUENTOPHOMY MexaunaMy. Kak B 9TOM ciiyyae M3MEHSETCs CTeXHO-
METPHUECKAH BANERTHOCT, CTETIEHb OKUCACHHS H MICKTPOHHAN BANCHT-
HOCTE 3JIEMEHTA, KOTOPLI SBACTCH NDHOPOM WIIH aKuelTopoM’

100. Dreprus cyasH MEXIY aTOMaMH yIIepoia patia: B MOJCKYJIC
Gl 326,0 klDx/monn, & monexyne C.Hy 585,2 k/lx/M0kth, B MOACKYNC
Getaona 501.6 k1amon. Ofbscanrh 914 NaHHbe B paMkax metoaa BC.

101. B pamkax meroaa MO o6bscunts 06pusosanme monexys Fa, O;
® CO. Tloctponts JHCPreTHYeCKHe HATPAMMBL H HANKCATE HICKTPOHHBIS
PopMyIBL YLK MOTEKYI), ONPEAETMTE MATHUTHLIE CBORCTBA 1 KPATHOCTS
(MOPALOK) ¢BA3CH. B KdaKyt0 CTOPOHY (YBCIIMHEHHS WM YMCHBILCBHA) W3-
MCHACTCA IHEPTUS CHASCH IPH OTPBIBE EKTPOIIA O KaX0H MONCKY. bl

102. Ucnonwivs Metos MO, ofnreunts obpazobaine moziekyn Na, O
H NO. TTocTpOHTE HHEPreTHYECKHE THarpaMmbl 1 HAITUCAIb WICKTPOHHAIC
DOPMY.IbE FTHX MORCKYH, OMPEACANTL MATHUTHBIE CBOHCIBA # KPATROCTL
(MopAReK) cBA3CH. YRCAHYMBACTCA MK YMEHBINACTCS YHEPIUA CBA3CH npy
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OTPHIBE MEKTPOHA 01 KAKUOH MOAEKYIb17

103. Hcrione3ys meroa MO, 00®BACHHTH, MOMEMY ROHM3ANHOHHEIL
BOTEHIMATLE 310MOB Boxoposa (13,6 oB), vrucpoaa (11,3 »B) u asora
(14,5 5B) nmxe, vem montexyn H, (15,4 38), C; (12,0 3B) u N, (15,6 2B)?

104. Hemonbays meron MO, 00bACHMTH, HOYEMY ROHUIAIMOHHLIE
noTeHManbL atoMoB Kuciopora (13,6 3B) v ¢ropa (17,4 2B) soiite, yem
monekys O- (12238 n F5 (15,8 3B)?

163, Ofnscuut B pamxax Metola MO GREITHBIC JaHHLIC N0 AIMHE W
SHEPIUH CBA3W B PARY HACTHIL

0, 0, o 0."
bes,HM 0,121 0,112 0.13 0,142
Eep, €Jx/Mone 493 628 407 203

106. Yesm 6p110 BHI3BAHO HOSBIICHHE TEOPHN T'HOPUIHZALMY, KOIMd H
KeM oHa Obija pa3paloTaHa, K2KOBH e OCHOBHEIC nonmkenms? [lepeunc-
AT OCHOBLLIE TUTIBE THOPHEM3ALMY C YHACTHEM S-, P- H d - opOHIAIC,
VKA3aTth 'eOMETPUMECKYIO GopMy vacTull (Koraa sce rubpuanbie opOHTa-
TH CBAIMBAOINHAE), IPHBECTH LIPHMEDHL.

107. Yem onpeaedasercs IPOCTPAHCTBEHHOE MOJIONKEHUE THOPHMAHLIX
opOHTareli ¥ 110) KAKHM YITIOM HO OTHOUICHHIO APYT K Apyry OHH paciio-
AATAIOTCA B CAydae sp-, Sp-, sp -, sp°d” - rubpuanzaunn? |pusecty Npu-
MEpPS! COOTBETCTBYIOMINX MOIIEKY Ji.

108. Kaxol tun rubpuaysannn AO ueHTpaubHoro aroMa OCyiecTs-
AKETCH NpH 06pas0Balny AHAOHOB! CO; , SO4 . NO;? Kaxyio reomerpu-
yecKyo GopMy OHH EMErT?

109. Kakue reomerphucckyie KOHGUIYPALHH MOJNEKYN EBO3IMOMKHBI B
ciyyae sp°-, sp°d- u sp’d’- rubpuansanyy AQ HEHTPAIBHOTD ATOMA -

a) B OTCYTCTBHM HECBA3BIBAIOIMX opbytancit (HETOAENEHHBIX IHEK-

TPOHHLIX AApY;

b} mpu HanMuuH OAHON HecBmIbIBaIOWICH opburanu (HenoAcneHROH
IMEKTPORKOH 11apht);

C) TPY HAMWYUHA ABYX HECBA3BIBAOUIMX OpOuTaiel (HelloUCTIEHHLIX
ACKTPOHHBIX Tiap)? Orper WITIOCTPHPORATL TIPUMEPAMH H CXeMa-
THYCCKUMM PUCYHKAMH MOJIEKY .

110. Kak 1 noueMy HMIMCHSETCH NPOCTPAHCTBEHWAs KOHQUIYpalus

uacTHIL Itpk nepexoae o BF; k BFy, o1 NH; NH, nor H,O x H3O+'?

1. Kakopa hiuueckas CyLHOCTL SRACIHUA, KOTOPOC HA3LIBACTCA
TOAAPH3ALMCH XAMHIeCKOH CBA3U? Paciionomuts JIAADIE KORUWICHTHLIC
CBA3M B HOPAAKC YBCTHUSHHN UX LHONSPHOCTH K YKa3ATh, K KAKOMY ATOMY
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CMENICHO NTBKTPOHROC 00R0 Chst 3MIBRKHTIMX DaekTposios: N—His NH»),
H—S (B H,S) Li—H (B reapuac matus), H- -0 (B H,0), H ~} (B sososo-
AOPOILE),

112, FAeKIpHUCCKAT IHMOTBHE MOMEHT ABIACTCR OIHOH M3 Xapak-
TEPHCTHK TTOASPHOCTH C3i3u. (T 4ero 3aBMCHMI €r0 BEIMYUHA, B KaKHX
eAMHULIAX OH H3MepsgeTcd] Kak onpeneisercs AMROIRHBIA MOMEHT MOjie-
KyJibl, €CJLA R3BECTHbI (MIIQ/ILHBIE MOMEHIB ¢e cBaleii? Hpusecu npwve-
phl.

113. O6BACHATD, Kaxoe 3Ha4YeHUE HMEEFR IEK|POOTPHLATEIABHOCTD
AMEMEHTOR 1IpH ofpajopaHud cBA3Cl MeXnRy Humu. B uem BHIpakacTcs
INCKTPOOTPHUATENLHOCTE? [10 Pa3HOCTH MICKTPOOTPULATCALHOCTEH aTo-
MOB OFIPCHENHTL CTCICH: HMOHHOCTH CBASCH B XAOPHIAX NiEMEHIOB
Tperkero uepuosia (NaCl, MgCl,, AlICH,, SiCly, PCL;, SCl,, Cly). Kakwe
ITMX CBAICH MOKHO CUHHIATL NOITHLIMUY

114, Y10 HA3LIBACTCA NOHAPHIYIOIMM ASHCTBHEM JARHOTO HOHA U
ero cobcTReHHON NONApHIyeMOCctbie? B Kakol 3aBHCUMOCTHt HAXOAR IO
3TU CBOHCIEA 01 BEJMUMHLI 33Pi1a MOHE H €10 pa,zmyca’ Kame u3 HOHOB
HMCIOT bOHbm)/EO NOMAPH3YIOBIYIO CHOCOOHOCTE! Ba” win Be' W
Fe'', K nnw Ag 7 TlomspaayeMocTh KaKOTo MoHa Goibie: F vnu I, N
wim Te ?

115. [ipysecTt npuMeph! BEIUECTB ¢ METAUTHYECKOH CBA3BK. YeM
OTAMMAETCA 3Ta CBA3L OT KOBANCHTHOW M MOMHON? Kak Tcopus MmeTalinu-
4eCcKOH CBAM ODBLACHAST IWIACTHNHOCTE, DIEKTPOLIPOBOUHOCTL ¥ TEIIO-
NPOBOAHOCTE METARIOB B YMEHBIUEHUE HX YNIEKTPONPOBOAHOCTH fIpU HO-
BBILCHHK TCMICPATYPH?

116. Omucars MexanusM oOpasosanis MCKMOACKYISPHEIX BOLOPOJ-
unix cesizedl. Cpeau monexyn 11, 50,5, PH;, LS, HF vrazark rakue, Mex-
Ay KOTOP&IMY BOIMOKHO 00pa30BaHie BOJOPO,THRBIX CRSICH.

117, Ecnu cpasuurs temneparypy kpneHus ranoredosonoponor HF
(+19.5°C), HC1 (-85,1°C), HBr (-66,8 "C),HI (-35.4 °C), 10 suuna anoma-
W B 1oBeRSHRM (HiopoBoLopo/a. OOpACHUTL J1Y AHOMATMID € NOTHLMI
CTPOCHUN BEHTISCTHA.

118 Awviax xopowso pactsopaetcs s Boie (52,6 1 NH; 8 100 r 80,161
npr 20 °C), a docun PH; npaxTavecku He pacrsopactes. O0bIcHHTL ¢

TIOINLME CTPOEHNS BEILECTRA DASTHMHYIO PACTBOPHMOCTD ITHX OABOTHII-
HBIX BELLEC]B.

119, Cepnas Kue1012 PACIBOPICICA B BOJIS HEOTPAHKUECHHO, A X10p0-
BOZOPOA 00NANACT OYPAMMUYCHHON PACTBOPUMOCTEK), YTQ HE HO3BOTAET
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NOAYYATE CONATYIO KHCIOTY ¢ KOHUeHTpauMeH soikfe 37%. O0bacHuTh
3TO PAsTHYHC.

120. Kaxue 1pu Buga B3auMoaeHCTBNA Ha3BIBAIOTCA BAHICPBAANECOB-
CKUM B3auMoledcrauem? IpUBCCTH TIpUMOPB BCEX BHIAOB BavacpBaalib-
COBCKOrQ B3auMOACHCTBAS N QUIRKG-XMMHUYECKAX [TPOTIECCO, NPOTEKa-
HHE KOTODhIX OOBACHACTCH 3TUM BIAUMOAEHCTBHEM.

121. Kakosa npupoga cun Ban-sep-Baaanrca? Kakoll Bua pianmornest-
CTBHUS MEKAY UaCTHUAMY NPHBOAKT K AEPEXOAY B KORACHCHPOBAHHOE CO-
croasue Ne, N, Hl, Cl,, BF;, H,07?

122. 3a cuer kawynx B3aHMONESHCTBHH MOXET OCYIUECTRIAATLCS TPHTS-
xKenune Mexay Monexynamu Hy u Oa; Hy u HoO; HO 1 NH5; HCE v HC1?
Orser MOTHEHPOBATS,

123. Temneparyprt kunenus BF;, BCly, BBr; v Bl; cootserctaento
pasabl 172, 286, 364, 483K. O0bacHUTE HAOAIOAZEMYIO 3aKOHOMEPHOCTh.

124, Kaxoil BUA MeXKMONEKY/HPHOIO B3AHMOJCHCTBUA OUHMCHIBAETCS
CXeMOif: '

NaClg, + {x+y)H;0 = Na'(H,0), + CI”(1LO),?

Fipu mpoTekanMp Kakoro HWIMKO-XHMHYECKOrO NPORECTa NPOMCXo-
JHT 310 B3anmoneiicreuac?

125. TIpn pacrsopensn aMMHBaka B BoJie 00pasyeTca rimapaT aMMHaKa
NH;-11,0; nipn pasbasnerun cepsoil KUcnoisl BOGOH o0pasyroTed ru/ipa-
16! cepuoii kueaoTH HoSO4 - H.O w HaSO,-2H.O; npu kpuctanmnzanmu
cynbara smean (I1) u3 pacteopa o0pazycTcs  KpPHCTANIOrHAPAT
CuS0,-5H;0; aroMsl ONaropoAHLIX ra3os MPH HASKKAX TeMIICpaTypax of-
Pasylor ¢ BOJOH cOoeauiieHus — KIarparsl, HanpuMep Ar-8H.Q. O6sac-
HUTE NpUEpOAY BlauMoAcHCTRAM, ApUBONAMKX K 00pa3oBanmic 3THX CO-
eAmHenyi.

126. B KaknX arperarsbix COCTOAHMAX MOKET HIXOUTBCA BEULCCTRO?
Kakosa #0CHeROBATENDHOCTD NEPEX0Ja W3 GAHOTO ArPCraTHONO COCTOS-
H¥S B IPYTO€ PHM IOBBIIICHHH TeMncpatypri? K4axoBsl OTIUMHTCABHBIE
EPU3HAKY KAXI0TO arPeraTHOro coCTosHna?

127. YeM pasnuuaiorcs Mexuy coOoil TBEpROE KPHCTAUIHYECKOE M
amMopdroe cocroauna? Kax KaccPuinpyOTes KPUCTANIMHECKHE BELIE-
CTBA 11O TUITY XHMHYECKOK Cf3r MEX/Ly vacTHiami? OrBeT MLNoCTpypo-
BATH NPUMCPAMH.

128. [TporecTd KnacCHPMKALMIO JIAHHLIX KPHRCTANTUYECKUX BCINCCTR
MO TAMY CRA3M MEXAY YacTHUAMU: [I0BAPCHHAA COjb, aIMa3, KPEMHE3EM
(S10;,), wesesn, "cyxoii nen” (reepawiit CO»), rpadur.

129. Cpenu TBEpABIX BEIIECTB BCTPEUAOTCH COCARHERHMA TOCTORHHO~
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O {d0bTOHMIB) M (IEPEMCHHOI O { OUPTO.LIMABL) vucTaBa. HpusecTrt tipu-
MCPI TCX M ADPY1 UA ¥ O0BACUNTD NPRUKHEL CYHIECTBOBAKUS GEPTOLTHNOR.
{30, Kaxse Kpyciaainl HasniBaiOTCs WieanbbMu? Kakunmu BuaMH
ASPLKIOB OTIHMAKO [CH PEATbHBIC KPHEL, Skl OF nAcaIbRBIX. Kak BAMAIO S
aedextsl Ha @UIMICCKHC N XHMHYECKHE CROMC Ba 18ePABIX BEIICCTB?

TTABA 3. 34KoHOMEPHOCTH XHMHMCCKUX NEPONECCUB
Tennioaoie sehhexmm peaxyuii Hanpuerenve xuvu-
yeckux peakyuni  Xuwmnueckast kunemury  Xuvuve-
CKUE PABHOBECHE,

131. Kakas xapakrepucTHKa BEILECTBA HA3LIBACTCA CTAHIADIHOH IH-
Tansnuei obpasosanna? [pu s3anmouekicrsuy 10 I cepbl € JOCTATOYHBIM
KOMRMECFBOM KHeilopoda Beiachunocs 92,8x/bk TCHIOTHL BhMHCAHTD
CTAHAGPTHYIO IHTAILTTHIO 00PAIOBAHMS JIHOKCHAR CEPUL.

132, Hpwu sraumonedicTarn 2,24 1 BOAOPOIA ¢ KHCROPOJIOM BHUIC:H-
noct 28,6 kAx Tennotel, OnpeAeitiith J1LaNLIKMIO 00pazoBaHUS BOAL,
CPABHM1L CO CTIPABOUHIIME TaHHbIMHM. B KakoM arperaTHoM COCTOAHMH
o0pazopanack BOAA B 210M OLiLITe?

133. Kakoe KONMHIeCTBO W Kakas Macca aMOMIHNA H KaKoe KOANYecT-
BO R KaKO#i 00BEM KHCHOPO3a (OpK H. ¥.) yHaCcrBORAIN B PEAKIHY, B XOAC
KoTopoil BRigeiocs B38x[x, ecnn “HTANBRNNA 00OpasOBARKMA OKCMIA
anoMHENA pasHa -1676,0 «/x/Mmonb?

134, Ia pasnoxesne HeKoTopore KoanuecTsa okcuaa mean(ll) Goio
sarpauero 12,8 xJDx rennotsl, npu 31oM obpasosanoch 5,0 r mean, Onpe-
ACRUTS 3HTATLTIIO o0pasosanus Cu(.

135, 3anucars Gopvymporky 3dkoua [ €cca 0 ¢ro CriencTBud u 1o-
HCHUTE HX HA KOHKPCTHOM npuvepe. Mexous U3 JIBYX TCPMOXHMHUCCKUX
ypasxenuii

D) Ca(OH); - CaO + H-Oyyy; AH,; = 65,3 1K/hx/MonE;

2y CalOH) + 810y — CaSi05 1 H;0,,;  AH- —~-23,3 k1K MO,
¥ HE UCHONL3YA CTIPABOUHBIX [JAHHLIX. OUPEALAUTL TEILI0BOH HPHCKT pe-
akuun: CaO + Si0; = CaSiO,.

136. Kakne ypaBHCHMS HAIHBAOTCR TEPMOXUMUMECKHMY, KAKME Ma-
TCMATHYECKKE OllepaL MOKHO 1IPOBOJUTE C IePMOXUMHYECKHME YPaB-
HeHMAMH? Hexoms w3 TEpMOXMMUMECKHX YPaBHEeHMWH | u 2, RLYMCIT
rEerIesoi dGexT TpeTheit peakiiny (CIPaBOYHUKOM HC HONB30BATLCH )

1} HRS 1 372 O, = Ha 0, + S04 AH,; =-561,1 xJlxk;
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2) Sqy F O7= 804 AHy --296.2 kix;

3) ZH,S + 80, =3 5, 1 21,0, Ally =7

137. Onpeneanrs duTansmio ofpasosapas oxcuna xenesa(lll), we-
XOAs H3 TPEX TEPMOXMMMHCCKNX YPABHCHHHN (COPaBOMHHKOM HE 110JIB30-
BATbCS ):

1) Fe,O5 + 3CO = 2Fe + 3CO;,; A, = -1673,7 xHx;
2) Copapnny + 11205 = CO; AH; = -110.4 Jbi;
3) (‘(.)3 = C(I"Pafbml t 02; AH3 = 393,3 KJ_I}K

138. Kax (opMyaupycTcs OCHOBHOH 3aKOH TEPMOXHMUK K €70 Cieil-
CTBME, KaK 3aIIMCBIBASICA CHCACTBHC B MATCMAaTHYCCKOM BHae? 3amucarh
TEPMOXHMHYCCKOE YPABHEHUE PCAKIHN TOPCHUS MCT2HA, BEYUC/IHTE Tell-
woBoH MPPEKT peaxkunu, a TaKKe KOTHIECTBO TEMMOTH, BhIAEAfrOmICHca
upH cropanvu | M° MeTana (06beM u3MEpEN TIpK I ).

139. M3secTio, YT0 aKTHBHEEIC METAINBI MOI'YT TOPETh B atMochepe
YIAEKNCIOro rasza. Onpenenurs TennoBoi pQexT peakumu:

2 Mgl’x) + COZ = 2 Mgo(xj + C(tpalimr]-
PaccuuTare, CKONLKO BBLACNACTCS 1€1TOTH 1PY CiOpaHuy 1 Ki° Mardus o
ITofl peakiing.

14). 3anHcate TEPMOXUMHYECKOS YPABHEHHUE PEakUMK KalblUs C BO-
A0H (%), BHYHCAHTE TCMNOBOH HPHEKT peakilyy H ONPEUCIuTh, CKORLKO
TEMNOThL BEICIASTCA WM TIOTIGIHACTCH HPd HOAYYEHHY | M (H. ¥.) 8010
POAA IT0 3TOM peakLivu.

141. 3anucath TCPMOXHMHYECKOS YPABIEHNE peaKiliiy TOPEHHA aue-
THACHA, ONPEICINTb €C TEITOBOHR 3¢MPEKT Y BRIMHCIUTE KOJIMYECTBO -
NOTH, KOTOPOE MOMKET BLIISIMTLCS [IPH CROpaHMH ] M’ ancTHiIeHa {0bneEM
M3MEPACTCA TIPU H. Y. ).

142, 3anvcats TCPMOXHMHUYECKOE ypasHEHHE PeaKiuy i openus JTa-
HONA, CHpEIenyic TCIIOBOH YHGEKT peakuuy @ KOJHUECTBO 1e€n10Thl,
selpcasomeiics 1pu cropanun | kr CoH;OH.

143, Kakas xapaxtepHcTHka BCIUCCTRA HAIBIBACTCH CTABAAPTHOI IN-
ranbnued (TennoToit) cropamus? HMenenb3ys CTARBAPTHBIC DHTAILRHA
CTOpaHMs 3TaHA, METAHA # BOJOPOAA, OTIPEACIMTL TeNnoBol pdext pe-
KUK

CaHeo gy Ha gy -2 CHyg

144, Tlo CTaHZEPTHLIM IHTAILNMAM cropasus  OeHszona (-3268
kx/monn) i auetunena (-1301 x/x/MOML) BHMMCHHTE TEHOROH 3BQeKT
peakituy

3 C:Hz = CGHG.
145. Jdats onpeaclcHue foHAT®A "Tengo1BOpHas cniocolHOCTL TON-
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uuBa”. Mexoss n3 38 nuhini (10IL1oT) Cropasust Meiana w BOIOPUId, BhI-
YHCARTT 110 I BOPHYIO CIOCODROCED | 233, coacepialero 60% H,; v 40%
CH, {nmpoueuTsl 0bbeMusbie).

146, Hro nonumaercs #o1 JHTAILAMAHLIM W INTPOIBHMILIM gaKTOpa-
MM XHMU4CCKOTD lipouecea? Kakasd XapakTepucraka yHuTEIBACT 1M URa
MPOTHBONOIVKIBEX PAKTOPA, BAHSIOHIMX HA BOSMOKHOCTE M HANPaBlieHne
CAMOTIPOM3BOILHOID DPOTCKAHNA PEAKIHN?

147. Kputepuem BOZMUXHOCTH CAMOTPUM3BOMIBHOTO {IPOTCKAHUA XH-
MMYCCKHX pPeaKiyit B W30IMpPOBAHHON CHCTEME ABASETCH HIMCHCHHC JH-
1POHMH, & B HENIOIUPOBANHOH — WIMCHCHNWE 3Heprin § nbcca. Hposecrn
COONRETCTBYIOUIME PACHETh ALA PEAKIMH

280y, + Oy ~280; .
Crhenatt BLIBO O BOTMOKHOCTH €¢ CamMOHPOM3BOALHOIO APOTEK2HHA B
IPAMOM HAIPABACHUK TIPH CTAHAAPTHRIX YCIORMAR B W3OAMPOBAMHOH W
HEH30NMPOBAHHOH CHCTEMEX.

148. OsipenenuTs pacHeTaMn BO3MOKHOCTE WIH HEBOIMOKHOCTE Ca-
MOHpPOH3BONLHONO HPOTCKAHHA B HM30MPOBaHROR M HEH3ONHMPOBAHHOH
CHCTEMC MTPH CTAHAAPHLIX YCHOBHAX PeaKimit:

3) Zns‘,\) t+ 02 0= ZnQ o T 50. trys
0) AgNQO; ¢y = Ay + NOz ) + Oz

149, OnpeneawTs pacHeTaMM BO3IMOMXKHOCTE MIH HERO3MOKHOCThL Ca-
MOTPOU3BOIILHOIO MPOTEKAHMA B W30JMPOBAHHOH Y HEM3QIAPOBaHHOH
CHUCTEME NTPH CTAHAAPTHBIX YCIOBHAX peakiyii

a) SOa, + HoSn = S(pomﬁ} = 150 o
)| PbS(K) + 0, 0= PbO(K} + S0, (Y
150. PaccunTars s#eprimo Fubeea npu 527°C a1s peakunu
NiO(K} + Pb(x) = Ni(,\) + PbO(K),
¥ CHENATH BEIBOR O BOIMOMKHOCTH M HANPABICHHH €€ CAMOTPOM3BONBHOTO
NIPOTEKAIIMA B HCH30THUPOBAHHOM CHLTEMC.

151. YeranosnTe, BO3MOMKHA YITH HEBOIMOMRHA TIPU 127°C B Honsoau-
POBAHHO CHCTCME peakuns:

CU(K] 1 ZJ'!O(KJ = CUO(” + Z!‘IU().

152, OauH 13 NPOMBUEIEHHBIX METOAOR TIOAVYEHUA Kalud OCHOBUH
Ha NPOBEUEHUH PCAKLIHN:

KOH + Na= NaOH + K. i
HokazaTh pacqeToMm, YTO HTA PCOKUMA BO3MOKUA TPW 450°C (TCpMoO-
AMHAMHYCCKUE XAPAK1EPUCTHKY BEWICCTB OpaTh CTAHAap rHbIE).

153, Oxcun azota (1), HeoOX 0, (HMBIH AN [IPOM3BOACTEA a30THOH Kn-

CNIOTHI ¥ 330 THBIX ¥ T00peRn i, 3aMaHIUBO TIOOY4aTh U3 a307Ta # KUCI0POAa
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BO3YXa HO PEAKUUM

Ng () + 02 i)~ ZNO(;-}.
Paccuurats, npH Kakoi TemnepaType Ira PEakind BOIMOKHA B ONIEHUTD
TCXHHUYECKYIO OCYIIECTBHMOCE NNPOBEOCHMS JTOH PCAKLIHHM.

154. BoccTanasiusaTh Kene3o U3 okcuaa xenesa (1) MoxHo yrnepo-

ROM MK OKcugom yraepoaa (Ii):

1) FeO + Cipagmy - Fe + CO;

2)FeO + CO=Fe + CO..
Kaxas u3 71ux peakuwit Gonee BepoATHA Np# CTAHAAPTHON TeMOepaType H
fipy 1000°CY

155. Paccunrars, KaKas N3 N8yX peakilni oKnciieHHs mexu Gonee Be-
posTha mpu 300°C:

]) CU(K) + UZO; o = CuQ %)
2) 2CU(K) t l:‘QO;}_ W= = U20 (k)
156. PaznoxeHHC HATPATE AMMOHHS NIPH HarpeBaHHH BOIMOKHO HO
JBYM HaNpPaBneHuaM:
1) NHNO; x = NZO(,] + 2[‘1-:0([);
2y NHUNO; ) = Na(y + 17205, + 2H2O4
Kakoe Hanpasnenue raubonee 1epMOAHHAMHAYCCKY BEPOSTIO (PH 227°C?

157, Ilpenckasars, KaKas M2 JBYX peaKUMH BO3MOXHA, 4 KAKad He-

BOIMOXHA fiput 27 C:
1) CaClaygg + Fagy — CaFy g + Clap
2) CaFy  + Cly (= CaCly ( + Fy (.

ITpoBepuTs Npeackasaue pacueTaMu,

158. [penckasars, kakas ©3 ABYX pearkluh Gonee BepodaTHa npu 27°C:

1) HZS(;) +CI2 o= 2HCIU) + S{pomﬁ);
2y H28,, + 12 ;; = 2Hl 1y + Sipoms)-

Hporeputh npeackasanue pacueramy.

159, XuMHUCCKME COCAHHERUS TIORPARAETAKTC HA TEPMORHHAMMHYES-
CKH YCTOHUMBHIE ¥ TCPMOJMHAMHYECKM HeyctoRuuBele. [Jo Kakomy ripu-
3HAKY NPOBOAWICS Taxoe pasacicHue? [louemy TepMOIHHAMUYCCKH HEYC-
TOHYHBLIC BEIECTRA CYU(ECTBYHOT M Kak WX nonyyarot? [pnsectd npume-
phL.

160. [Tepoxcua pOIOPOIA — TEPMOIHHAMUIECKH YCTOHYNBOE (11O Ka-
KOMY 0pY3HAKy?) BErecTBO, HO HEeCMOTP H4 )10 ONO UPH KOMHATHOH
TeMneparype paznaraercs. [Touemy?

161. TMoyeMy B XHMMYECKOR KWHETHKE NMPOBOAMICA KNacCHBMRANA
peakumit Ha npocivie v croxakie? TIpuBecT NpUMCPH APOCTHIX MOHO-,
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M~ B TPRMUACKY ISPHLIX PCAKEAH, TIDHACCTH HPHMEPLL CIOKULIX HOCIe-
AOBATCHBHEIX, APAVTIENBHBIY W leTiibIX peaknvil. MOKHO JTR 110 CTeXHo-
METPHYSCKOMY YPARHEHHIC ONPEACTTHTE, GPOCTAs MIM CIEOKHAT OTa peak-
uun?

162, 3anucarh KMUCTUUECKHE YPABHCHHA YICMCHTAPHLIX Fa30BhiX pe-
aKIWMH ¥ ONPeACHUTEL UIMEHCHIE CKOPOCTEN 21UX pearuuit apy ysesHue-
HMH BABNICHMSA B 2 paza:

I]2Hi—‘H2 ‘-'Iz:
2Y N, = 2NOs;
3) 2NO + H: = N0+ H-C.

163. 3amicars KUHEINHECKUE YPABHCHHS DICMEHTAPHBIX Ta30BBIX pe-
AKOMA M ONPEleanT, H3MEHEHUE CKOPOCTEH DTHX peakuwi npe yscaudc-
HUY AaB/CHMR B J pasa:

1} 2NO + Cl, = 2NQ(C;
23+ OH=H,0+ H;
3) Cl = 2CL

164. B rasosoii dase okcua asota (1) v sopopon apu 1000 K pearu-
py1or no ypasrieHnto: 2H; + 2NO = N; + 2H,0. Onuitisie gaste 110
BITHAHMIO KOHIEHIPAIKN PEArMPYIIBHX BELICCTE HA CKOPOCTh PEakldH
CIEAYIOIMME:

Kountempauns NO (monw/n); 0,12 0,12 0,12 002 0,04 0,06
Konneurtpaima Ha (monn/at): 0,02 0,04 0,06 0412 0,12 012
CkopocTs (yen. en.): ‘ 2 4 6 3 1,2 27

Onpeneauts NOPAAOK PEAKLUN NG BOAOPONY ¥ okcuiy azora (I1). 3a-
ITHCATH KHHETUYECKOE YPRBHEHHE PCAKIIHW.

165. na peakuum: 2Co” + i = 2(3(:»2+ 1 Tiy HOAYYEHA B OTBITAX
CIESYIONAs 3ABHCHMOCTE CKOPOCTH peaKkluui OT KOHLICHTPALMH HOUOS B
pacTBope:

Komieyrpaips Co (moas/ny, 051 0.3 0.4 0,3 0,3
Konuentpaaws T (moxm/n): 0.1 0,1 0,1 0,2 0,3
Cxopocts (yemca.): 1 3 4 6 9

BeIBeCTH KHHETHYECKOE YPABHEHHUE JANHO# PCAKUWH

166. Peaxumg 2NQy, + Oy = 2NOy,, umeer eTopoit nopsizox no NO
H 1epBLIH 110 O4. CKOpoCTb IT0H peakuui (P KOHUEHTPAUHAX OKCUIa
azota (II) 0,3 mone/n u kucaopoga 0,15 Moaw/nt COCTEBISCT 1,210°
MOTTb/1.¢. QUPELCUTL YUCTIEHHOE SHAYEHHE M eMHUILY HIMEPSHHS KOH-
CTAHTA CKOPOCTH PEAKHHN,

167. Yro noxaseBaesr reMueparypasit KOMDHIUHCHT CKOPOCTH Xi-
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MHueckoit peakuun? Bo cKOmbKO pas yBEAMMUTCS KOHCTAHTA CKOPOCTH
PEAKIMM NIPY NOBLIIICHHN TEMDEpaTypht Ha 4)°, ecid ec TeMIcpaTypusil
xo¥punpert pased Tpem? Kak Apy 370M H3IMCHMTCA CKOPOCTE Peakun?

168. Chopmympopart npasuno Bant-lodda. Onpenenwts, ba
CKOJTBKO TPaZyCOoB Clie/yer MOBLICHTL TeMIRpatTypy, YTo0st CKOpOCIL pe-
aKUWH yBenwuriack B 50 pas, ecru remneparyphblit KOYGhuIMesT ckopo-
CTH peaKuuK paecr 1,8.

169. TemnepaTypHeifit KOIQOUMUMEHT CKOPOCTH 0AHOH peakumy paseH
3, a Biopoit - 4. [Ipu nickoTopoll TCMNepaType KORCTAHTL CKOPOCTER pe-
aknWilt opuunaxosnt, Ha ¢cronpko crieayeT HOBEICKTS TEMUIEPATYPY, HTOOR
KOHCTAHTA CKOPOCTH RTOPOH peakusy HPEBLICHAZ KOHCTAHTY CKOpOCTY
nepBoii peakiuy g 5 paz?

170. Kak 3anncBIBacTcs B 0OBIYHOM M OTAPAPMITHECKOM BUAE U 4TO
onpexeiuser ypaeneHve Appenuyca? OnpesenMTh 3IHEPIWIO AKTHBALMH
pLakimH:

CO + HoO — COy + Ha,
KOHCTaH1a CKOpocTH Kotopoii npu 288 K w 313 K passa 3,1-10" v
8,2-107.

171, OGnacHuTs GHIMKO-XHMHYCCKHE CMBEICT AOHATHR "IHEPIHA ak-
THBALMH XHMHMYecKOM peakumn”. Koncraura CKOPOCTH  peaxun
2HI-HoH; npu 673 K papna 2,2-10%, a npu 973 K pasna 8,33, Onpesc-
ANTE IHEPIIO AKTHBAKHH 3TOH PEeaKUUH.

172. Paznoxenne 03003 B KHCIOPOA COTJIACHO ypasHeun: 203=30),
XapaxKrepusycres eprucit aktupaiuu 100 k)lx/mons. Hemy pasHa KoH-
CTAHTA CKOPOCTH ITOH PEeaKuus MpH 100°C, ecnm npy 0°C oma paswma
21077

173. Peaxitaa 2NO = N; + O, XapakTepusyeTes BHCOKMM JHAUCHUEM
adeprus aktupaimu (290 «/bi/mons), a peakuus 2NO + O, = 2NO,
BIA3KEM (10 kDx/Moims). Kak M3MEeHMoTCS CKOPOCTH YTHX peaxiiid npH

NOBLIMEINY TemuepaTypsi Ha 10°, manpumep ot 27°C 1o 37°C? Cornacy-
€TCH JIM 3TO MIMEHEHHME CKOPOCTCH peakusi ¢ npasniom Bawr-Todpa?

174. DHeprwst axrupaipn Ang peaxtwmu 21 ~ 1l + 1 passa 184
kJDx/mons (6e3 karammzaropa) u 107 xllx/Mous (B NPUCYTCTBHM KaTAIH-
3aTOpa — 307071a). Bo CKONBKO pa3 yBeNMUURACICH CKOPOCTh PEAKIUE B
(OPHCYTCTBHH KATAH3ATOPA 11PH 0ANGIT M TOH e TeMIePaType, HalpHMep
npu 400 K?

175, HpveecTy NpHMEPH XMMBUESCKHX MPOHIBOACTE ¢ NMPUHMEHCHUCHM
Karanu3aropos. C KaKoi HEIbI0 B DTHX IIPOU3BOACTBAX HCHOLIYIOTCH Ka-
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1amrsaropsl’ Peakuna 250, + O, 280k umeer siueprie akripanyn 200
kJIx/MoTb O3 xatawmsatopa W 100 x/DK/MONL B IPHCY 1CTBAY BAHAHEBO-
ro karasmsatopa. Bo ckombko pas yBenmMuBactes KOMCTAHTa CKOPOCTH
1ol peaknyi B IPHCYTCIBUH Katanuiaropa npu remueparype 400 K7

176. Kaxoe coctoguyie o0paTHMON PeakiiMy HA3biBACTCA COLUI0RIHEM
XHMHHECKOTO PABHOBECHA © LIONIMH XHMRYECKOH TEPMOJIMHAMUKY U XH-
MUSCCKOW KMHETKH? 3aiinCaih BLIPAKCHNC 3aKoH2 AeHCTBYIOUMX Mace
Yepe3 PaBHOBECHBIE KOHUEGHTPAI(MH M DABHOBECHBIE NABNCHHA TA30R A1
QOpaTHMEIX peaKkimii:

a) Ny + 3ty <& 2NHyy,
6) 1:0304(” + 4C-O(r) = 3F3(K) 1 4(:02(,—J.

177. Kakoe cocrosuue o0paTHmoll peakiiul Ha3LIBACTCS COCTOANHEM
XUMHUECKOIO PABHOBECHS, KAKOBBI €10 Npi3Haku’ 3amHcaTh BhIpaKeHde
3aKOHA ACHCTBYIOWMX MACC Yepe3 PaBHOBECHLIE KOHLCHTPALNM M flapLy-
ATHHBIE AABIEHHA [4308 AN 0SDATUMBIX Peakiuii:

2) COq) + 104 = €Oy + Hapy;
6) Cuom - Cu{!(} + Oz(u)-

178. YeM OTIHYACTCH UCTHHHOE XUMHIECKOE PaBHOBECHE OT NIOKHO-
ro? TIparecTn HpUMEpSLl HCTUHHLIX ¥ NOXKHLIX PaBropecHii. 3anucartt Bu-
paXCHHE IMA pacdeTa KOHCTAHTLI PABHOBECHMS MCPE3 PABHOBECHBIC KON-
LeH [PALMH ¥ PABHOBECHLIE NAPLHANBHEIZ JABICHUS [a30B ANA 00OpaTHMBIX
peakipii

a) 304, =204y
8) NagC();(.(} f COQ(.—-) + }‘IgO(r) Tt 2NaHC03(K).

179. Kaxsie GaKkTopsr BAMAIOT HA BEHYNHY KOHCTAHTH XHEMWYCCKOTO
paBHOBeCcHA? 3anucarh BLIPHKCHHA ANA PAcyYeTa KOHCTAHTR! PaBHOBeCHA
KOHLUEHTPALNH ¥ PABHOBECHLIC HAapUMATbHBIC JABNCHUA ra3os g obpa-
TUMBIX PCAKLIMNA:

a) Hyyy + Tyn = 2Ky,
6) MgO(m + C()gi ry == MgC03(,\r
180. Tipy coctosimm paBrOBECHA 00pa rUMOi peakiun
N:(l) + 3}12(” .. 2NH3(”
PaBHOBECHBIE KOHLEH IPAiIMK a30Ta, BOLOPOAA H aMMuaka pasnu 3.9 1 4
MONb/ 1. OupelennTs KOHCTAHTY PaBLOBECHA M HCXOIHBIE KOHUCHTDALMK
430T2 U BOAOPOKA.

181, Mexoammie koHuer panan oxcuga vraepoza(ll) n napos BOAsS
pastibt v cocTannsgior 0,03 Monn/n. Onpeneiuib pasHOBECHBIC KOHIICHTPA-
uan CO, H,0 n H, B cucreme

CO+ H:O = COg - }‘I’:.

.
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ecin paszosecHas kouueHTpauums CO; pasna 0,01 moaw/n, Beravcaure
KOHCTaHTY DABHOBECHS.

182, Mum peaxumn Hygy + Bryy == 21Br,, xoHCcTanTa pasHOBECUS
TIpH HEKOTOpOH Temneparype pasra edudnue. OmpeacanTs coctas (B 005~
EMHBIX [IPOUEHTAX) DABHOBECHOH PEaKUHOHHOH CMECH, €CHM MCXOMlas
cMeCh conepkana 3 Mmonk Ha 1 2 Mons Br,.

183. Kakas 3aKOHOMCPHOCTL OAMCHIBACT HA KAYECTBEHHOM YPOBHE
BRASHBE BHEILHYUX BO3MEHCTBHN HA CMEHIEHHE XMMUYSCKOTO PARHOBECHA?
B KakoM HaIipaBJICHHH CMECTATCS PaBlOBECH

2CO + Oy == 2 COy s AH’ - -566 kIx/MOb;

Nogy + Oy 5= 2 NOqy; AH" = 180 xJx/Monb:

a) NPK NOHMKEHHN TeMOEPATYPbL; §) PU TOBLILIEHAN KABACHUKT

184. [poMsIIUTeHHOE 1ViyUYeHse aMMHaKa NMPOBOJNTCA 10 00patu-
MOt peaxim:

Nagy + 3 Hagy 7= 2 NHygy, AH' = 92,4 kJTx/Monb.

PaccMOTperh BAMAHHC BCEX BOIMOKHBIX BHCIIHMX BO3ACHCTBUW 114
HaNpAaRJIEHUE CMELIEHNS PABIOBCCHS ITOH Peakuum: a) TOBHINEHNE U MO-
HIDKCHHE TeMIICPATyphl; 0) IIOBBIUICHHE K IIOHIKCHNME AABACHHS, B) IIO-
BLUNCHHE M HOHWKCHHE KOHNCHTPALIMM a30Ta, BOJOPOIA, aMMHEAKa,
T) BBEACHHE KAaTANH3IATOPA; A) BBEACHME cOpBENTa — TIOTNOTUTENS aM-
MHAKa, BOBOPOAR, a30Ta; &) BBeJleHHe HHEPTHOrO Ta3a.

185. Kakue BozneHCTBUA Ha 0OPATHMYIO PERKLIHIO

4 HClyy + Oy 7= 2 Clyy + 2 11,0y, AH' = -116,4 KIk/MOTS.
NPEBEYT K CMEIHCHKIO € PABHOBCCUA: 3) B CTOPOHY HCXOAHEIX REHIECTH,
#) B CTOPOHY (IPOAYKTOB Peakiun?

186. Yrierucasiii raz, pelALIXAaEMBIH HeIOBEKOM B 3aMKHYTHIX TOMe-
pieHnAX (KOCMHYECKHE CTAHLUMH, [OJBOJHBIE JOAKK H T. M.}, MOXHO il0-
IHOHIATH OKCHAOM MarHHd no oGpaTHMOHN peakiH

MgOy, + COx) = MgCOs; AH" = -117.7 ki /mon,

Ipu xaxux yeaoeugx okcua Maraus Oylder nornowats CQ,, a nps Kakux
ByJIeT Wiy peretiepalia (BOCCTaHOBIICHHE) TTOTIOTHIENs”

187. TTo Tepmo/HBaMMYECKUM JaHHBIM BhIYHCIMTL KOHCTAHTY XUMM-

4YECKOrO PABHOBECHA PERKUIH

Ca0yq + 1104, = Ca(OH)y,
apu 300 n 1000 K # caetath BEIBOX O BIMARMH TEMTICPATYPBI HA €€ BCIH-
ynsry. COMIACYIOTCH JIM PE3VIILTATHI pacueTon ¢ npyuHuunoM Jic-Iatenbe?

188. Ho TepMOAMHAMHYCCKHM JAHHEIM BhINHCINTb KOHCTAlTY XHM#A-
YECKOIO PaBHOBECHS PEAKLIHM
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NaOss 57 NGy, + Ny,
ppu 0°C 1 100°C o cnenars BEIBOL O WIKAHAN TEMICPATYPb! Ha COCTOR-
gue pasHosecwn, Cor racyercs .in oli ¢ ipruuunom Jic-larenne?
189. ITo TepMONMHEMHIECKHM (2, .M BLINHCARTL KOHCTAHTY XHMH-
4€CKOT0 PABHOBECHA PEaKLiUA
ZRO(K,"“ H:(_r, =E Zﬂ(” + I‘l:(){r)
npy 300 K » 1000 K u caenaTt BHIBOX O BAHAHHK TEMIIEPATYPLL HA CO-
crosrme pasrosecnst. Cortacyerca nu o ¢ npuxuanom fe-Ularenne?
190. To Tepmo;MHAMUUCCKUM JIAHIILIM BLIYUCIIATE KOHCTAHTY XUM#-
YeCKOTO PABHOBECHA PEAKUHM
FCO(,L) + HZ(H -« Fe“(\ + Hj_‘()(u
upy 500 K u 1000 K v ¢/1¢13Th BRIBO O BAWAHHHE TeMTEpaTypsl Ha Co-
CTOsAHHWE pasrorecks. Cornacyerces M on ¢ npuraunoM Jle-llarenve?

ITpamepn! peaiedns sagay

Tipumep 4, Tlpy ropenms xansups B U3OLITKE KHUCHOPOAA BLITEIH-
stock 12710 k/hx Tennotnl. HeMy parHa Macca CrOPCBUICTO METANNA, ¢CiM
SHTARBIMA 0OPaZOBAHUA OKCHIA Kankits pasa -635.5 kflw/mMone?

Ilnan pemienwn. [lo oupcueneyuio, sutanbineli o0pazopanus Be-
WECTRE HA3HIBACTCA TerioBoli PdexT oOpa’oBaHNs OJIHOI0 MOAL HTOTD
BEUIECTBA M3 APOLTHIX BEILECTR APW CTAHAAPTHLIX YCNOBUAX, [IO3TOMY 3a-
Aava petIaeTcs 8 0/iHOM AeHcTBum.

Perueune,

1) M3 ypasuaesus peakann (Ca + 0,5 O, = Ca0) suano, uro wa ofpa-
30BAHHE ORHOI'O MOJib OKCWJIA KaiblIHA PacXORyeTes OoMH MOb aTOMOB,
T.€. 40 r Kanbltig, a TEINOTHI IPH 3TOM, M0 YCAOBMIO PEaKUHH, BbIIEIACT-
e 935,5 kx (dutamemua obpazosanna CaQ). Maccy cropesiuero Kaje-
MR [AXOXUM TIO TIPOTIOPLAN;

npa cropaduud 40 © kanbura seiacaseTes 635.5 kllx
x — 12710

635,5 xJix
Omegem. 800 v,

IIpamep 5. Bormuciurs Tennosol >pext peakumy pasziomKeHus
FHAROKCHNA Kallbliks HA OKCUAR B ONPCACITHTE, CKOJbKD TEMNOTH BLEIC-
RACTCA UM NOTAOGILACTCH IpK nonyuetun [ Kr srakol pOIR 1o JTOR pe-
AKLIHH.

38



flran pemenns. [To ypaBHEHHMIO peaklHU HAXOAMM &€ rennoBOR
IPQPEKT 4 MEPECHUTHIBACM €r0 Ha OHH KHAOrPaMM ITOAYUaeMON BOXEL,
Pentexne.

1) 3anuceiBacM YPaBHCHME peakUuMH W dHTanenMi odpazosannd Be-
LIECTB:

Peakuus: Cﬂ(OH)th) = CRO(T) + 1120(){{)

AH® s (kDx/mMons):  -986,6 -635.5 -285,3.

2) Tennoroi 3ddekT peakMy HAXOAHM IO CICACTBHK) 3axoHa [ecca
(TemioBoH pdex: peakudy paBcH cymMMe dRTanknyi obpasosamsis npo-
AYKTOB 32 BRIYETOM 3HTANLIMH 00pa3oBanus pearciToB):

Al1°={-635.5) + (-285,3) - (-986,6) = -920,8 + 986,6 = 65,8 xJbn/Mons.

3} Haxonum monsapayto Maccy Ca{OH), (74 1/MONb) M €ro KOFHYECTBO
B OJJHOM KUJIOTPAaMME BEDIECTBA;

m 1000 ¢

n(Ca(OH)) = — = ————— =135 MOxb.
M 741/ mMons

4) BuluHcnIeM ROrIOIaeMyio (IONOKUTEILHOS 3HAUCHIE TENTIOBOrO
3pdexta, HalICHHOr0O BO BTOPOM ACHCTRUH, O3HAYACT, 4TO PEAKIMA IHIAO-
TepMudecKan) Ternory (Q):

Q=nAH"=13,5 Mo 65,8 xJ[x/Mone = 889,2 k/{x.

Omsem. Tenaopoft 3 dext peaxiym papeu 65,8 k/bs/mMonn. Tenot

nornomaerca 889,2 kx.

Ipamep 6. Tlpu 353 K peakuus saxammsaercs 3a 20 ¢. Ckonbko
BPEMEHH nuTea peakuus mpx 293 K, ecnm remnepaTypHeii koa@duanesr
ITOM peaKLum papex 2,5.

Ilnan pemienns. 3azayy peusacm, HCOOL3ys npaeuno Bant-Iodda:
TIPH NOBLIIEHNH TEMIEPATYPaE HA KaXIbI¢ A¢cATh FPaiycoB CXOPOCTh Pe-
aKkuuMe ypenyuysaetca B 2-4 pasa (8 fasHOM Cityuae B 2,5 pasza),

Peinenne.

MexAY CKOPOCTHIO IPOTEKAHKI XUMMMECKUX PEaKUHi U UX POk
KHTENILHOCTHIO CYLIECTBYET 00paTHO NPOMIOPLHOHARBHASA JABHCHMOCTE

V.

MO

Vi 1
TIE T| U T, = BpeMA NIPOTEKaHMs Peakiyu npu 1emueparypax T u T.

[iparuno Baur-1'odda B AaHHOM Cyuae MOXKHO 3a0CaTh B BHAL.
-1

Ty,

E¥]
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10 3.3 o9y
oTKYya T T,y 0 20425 M 220.2,5%

Jut)=1g20146 1g2,5=1,3010+6 0,3979--3,6884; 7,-4870 ¢ = | u 2]
mud 19 c.

Omeem.ITpyn 293 K peaxuya sakau4nsaercs 3a 1 u 21 Mpu 19 c.

Ipumep 7. Tlpu cuuresze ammmaka Not 311~ 2N1; pasiosecne yera-
HOBMJIOCH WM CHEAYIOWVX KOHLICHTPAHUSX pLar upyOmMX Beects
(Mome/n): C(N;}=2,5; C(H,)=1.8; C(NH;)=3,6. Paccuurate KOHCIanty
PABHOBEECHSA ITOHM PEAKUMH ¥ HCXOAHBLIC KOHLCHTPALKHU A30Ta 1 BOLOPOHa.

[Lran pemcnnd, Kodcranra pasiosecia o0patUMbEX PEAKIIHE W paB-
HOBECHBIC KOHLEH I PALH BENECTR CBA3AHE! 3AKOHOM AEHCTBYI0INMX Mace
AR XUMUMCCKOIO PAaBHOBECHA, a HOXOHHBIC KOHLCHTDALHH PCArcHTOR
paBHb Cy MMC DARHOBCTHBIX M HIPACXOTOBAHHLIX Kouueﬁ'rpauuﬁ.

Peutesse.

1) Onpeaensem xoueranty pasrosecus K 2Tod peakusi.

2 2
_ ¢(NHy) 36y
o(N, ) (H,) 2,587

2) MicxofiHble KOHITGNTPAUMH A30T4 M BOAOPOAA HAXONHM HA OCHOBE
ypaBHeHus peakuny. Ha obpazosanue 2 moun Ni; pacxonyerca | monb
a307a, a ua ofpasosanue 3,6 MoaE ammuaka notpedosaioce 3,6/2=1,8 Mo-
NS a30Ta. YYATHIBAA PABHOBECIHYIO KOHUCHTPAUMIO a30TA, HAXOOUM €10
IIEPBOHAYATLHYIO KOHIICHTPAUHI

Cpor (N5 )= 2,5+ 1.8 = 4.3 moan/n.

3) Ha oGpazsosanse 2 Mones NH; neobxomimMo wipacxozoBark 3 Moiib
BOZOPOLA, @ M nosyuyenus 3.6 Moilb amMmuaka tpebyerca 3 3,6/2=54
MOJB; ¢, (H.)=18+54 =72 Moms/in.

?

Omeéem. Pcaknyg RaUMHAIACH IPH KOUHCHTPAMAX (MONL/T):
(N,)=473; o(H,)=72.

I'TABA 4. Pacraopn
Crocolb BIDANCEHUA KOHYERMPAYLY PUCMBOPOS
Pacmeopuwocme eeiyecms. Ceolicmsa pacmeopos
esrempoiumos. Ceoucmea pacmseopog NeKmpo-
aumos. HonootGamcnneie peakyuy 6 pacmsopax. [ uo-
Ponuz corelt.

191, Hazsare manbonec pacipoCTPAHEHHLIE CNOCOTHI BbIPHKCHUS
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KOHLCHTpaLmy pacTropos. [Jarth onpeacneHne ¢crocoda, KoTopbilt HA3HIBa-
ercs "MaccoBaf JOMA PACTBOPEHHOrO BEHISCTBA", U TIPURECTH LIPUMEDEI.
Kaxoit 00bem BOUBL H KAKAA Macca IMAPOKCHAA Kamhf HoTpelyoTca L
npurotosicHus 10 1 pacrsopa ¢ maccoBoil AoneH 40% , echi MAOTHOCTH
3TOFO pacTBopa paeha 1,407

192. Kaxo#t o0beM (M3MEpEHNBIR BPH H.Y.) XIOPOBOAOPOAZ M KAKOR
00BeM BOBE NOTPEOYIOTCA ANA BOMYYSHUS PACTBOPA CONSHOH KHCIOTH! ¢
maccosoit noneii HCI 30% | ecmu nnoTHocTs 310T0 pacTBopa paera 1,157

193. HazpaTe wambonec PAcTPOCTPEHCHHEIE CIOCOOH BEIpaMeHUS
KOHLEHTPAUMK pactBopoB. Jarh onupenenerite crnocobos, KOTOPRIC HA3H-
BAIOTCA "MONAPHAA KOHUEHTPAMMA PACTBOPEHHOIO BelLUecTsa” ¥ "MOAAp-
HAsA KOHHEHIPAUMs SKBHBATIEHTOB PACTBOPEHHOI0 BEMECTBA" U NpHBECTH
npumepsl. B pacteope cepuoil xucnotsl obbemom 500 Ma cogepxkurcs
196r Hy50,. Onpeaenuts MOTAPHYIO KORHEHTPALHMIO M MOAIPHYH) KOH-
UEHTPALIMIO SKBHBANEHTOR Paci BOPEHHOTO BEUIECTBAE.

194. Kakag macca cynpdara amoMuuya oTpebyeTcs s UPUHI OTOB-
JIGHUA OBYX JATPOB JeurMonsproro pacrsopa? Yemy 6yder paBHa MoO-
JAPHAY KOHUCHTpALINS 3xBUBaicHTOB Al,(80, ) B »TOM pacteope?

195, Moaspuas koHuenTpaimnsa Nil; B KOHICITPUPOBAIIOM PacTBOPE
aMMUAKY, TOTYYEHHOM HpH 15°C, paBHa 18, Kaxo# o0ncM NHs, usmepen-
HBI 11py H. ¥, 3aTpasMBaeTCy Ha IPHroToBlieHre LI Takoro pacteopa?

196. Haisare naunfonec paclpoctpaHCHHEE CROCOOL] BHIpAXEUHs
KOULCHTPAIIHK pacTaopos. JaTe onpeacncnue cnocoda, Koropaii Hasbipa-
erca "MoaaabHocTe'. B S eoasl pacreopeno 460 1 rasuepuMa
C;Hs(OH);. Hemy passa MOAAILHOCTE pacTsopa?

197. Hassare naufonee pacnpoctpaHeHHBIE CNOCo0b BBIPaKEHUR
KOHUEHTPALMK pacTBOPoB. Jark onpeaenenne cnocoda, KOTOPhiA Ha3biBa-
ercs THTpoM. OnpedesnTs THIp pacTBOpenHoro pemiecrsa: a) 3 0,1 M
pactsope coasHod kucnors; 6) 8 0,1 4. pacTBOpe CepHOH KHCIIOKLY; B) B
pacreope a30THON KHMCIOTH ¢ MaccoBoit gomei HNO; 31,3% (p= |,19).

198. llazeate nanGonee pacnpocrpaHCHHLIE CHOCO0BI BLIPAKEHNS
KOHUEHTpaluy pacteopoi. Jlate oipeaeneue ¢110co0a, Korophidl HasbiBa-
¢TCA MONbHOH (MOAAPHON) Aoseil reulecrsa B pacreope. (HIPEAENUTh
MOJIbHBIE ONH KOMIIOHEHTOB B BOJHOM PACTBOPE tHIOKO3BE, MACCOBAA JO~
11 CeH1704 8 KOTOpOM pagHa §8%.

199. Onpenenuts MONAPHYIO R YKBHBANCHTHYIO KOHICHTPALMY, MO-
JIABHOCTE, THTP U MOALHYIO JONK PACTBOPCHHOTO BELICCTEA I PACTBO-
pa a3oTHON KHCIOTH ¢ MaccoBol noaed HNO; 36% u nnotHocTsio 1,22,

200. Kakyto maccy 20% pactsopa THAPOKCHIA Kanus R0 jobasulh
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Kk lxr 50% paciropa, 41006 HOIS UTh paCrBOp ¢ vaccoroi joneit KOH
259"

201 Paccumiats, kakoi o0beM pacisopi CepHO KHCAOTHL C Macco-
goit goneit HSOy 11,6% (nmsotrocrs L4 8) ¥ kakoii oGbhev BOtbl TpeOyer-
¢ WSt NPHIOTORNIEHMS 230 Ml ACLMMOAPHOT O PACTBOPA.

202. daa wetitpammiaimy 50 Mt paciBopa CCpHOH KYCA0THE H3pacho-
ROBAHO 25 MJ1 pacTROpA [METOUH ¢ IKBUBAICHTION KOHUCHTpatHed 0,4 B
Onpenenurs JXBUBAACHTHYIO KOHIEHTPAIKIO PACTBOPA CEPHON KUCTOTh

203. Jna wedtrparmusanvy 20 Mi pacTBOpa (UEI04H, 1ATP KOTOPOTO
pascti 0,012 , nipacxonoBato 24 M3 pacTBOPA KHCHOTBI, MOMAPHAR KOH-
[EH paLys S5KBMBAAEHTO KOtopolo pasha 0,25 p. Onpenennib 3xBuBa-
JAEHTHVIO MacCy wenoup. Kakan 10 1ne)ioan?

204. Kaxoi# ofvev IBYMONSPHOLO PACTBOPE CEPHOM KUCNOTH TPEOy-
cTen ana peakumn ¢ 650 vt 20% pacisopa K,COs (p—1,189), kakoit ra3
BBLAEAYTCH 1IPK JTOM H My OyAST PAReH ero o0LeM npy H.y.?

205 [Aas ocamaetss cynbdata Sapus w3 100 ma 15% pactsopa BaCla
noipeboBanioch 14,4 M pactiopa cepholt kmcaotst Paccuutars Moasp-
HYIO 1 IBUBARCHTHYH KOHLeH rpaitvik v 1uTp H.SOy B pacTBOpe.

206. Onpeac.in s pacrBopuMOCTs XNOPHA2 HaTpus py 25 'C, ecau
IPH 108 TEMINCPATYPE HIA HACHUNCHMS BONBL Maccoit 25 r rpefyercd
8,75 r coau.

207. PacTBOpUMOCTS: HH1pata kanus B Bo3e npu 20 °C pasra 31,6 1 B
100 1 Boant, Yemy paena maccosan 104 KNO, B ACHILEHHOM [IPH 3TOM
TeMNEepaType pacraope?

208. PactropuMocrs HUTPATA KATMA B BOAE npu 35 °C pasna 53, a
npu 75 °C - 1501 B 10071 Boum Kakue Macch KNQO; norpedyiores Mot
MPUrOTOBICHHMA HACBIEHHBIX HPH TR [EMIICPATYPEX PAcCTBOPOB Maccoit
60 ?

209. Pactsopuvocts kapSomara kaas mipa 100 °C passa 155, a npm

0°C -1l B100T 303bl. Onpeacsute smaccy K.CO,, KpHC1aaaH3vIo-

uerocs u3 770 1 HacmmeHworo pn 100 °C PACTBOP2Z IPH XK LCHUA
¢ero 10 0 'C.

210. Hutpar cunma (I1) pacteopuin s 200 mn Boxast npy 60 °C no
A0y YCHUS HACKUICHHON O PACTBOPA, 4 3aTeM PacTeop oxnanuny no 10 °C.
Onpene.mTs Maccy BwIaBmell B 0CaI0k COMM, ©C.IH PACTBOPHMOLUTD

PH{NO;), npy yKazanHbIX TEMHCPATYPar PABHA COO1BEICBEHHO 90 ¥ 46 r
8 100 = ponRI
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211 {Ipu 20 °C w masnerns 101325 [Ta B oom THTPE BOIbI PACTBO-
paercs 2,91 5 ceposonopona. Beiyucants Maccoeyrw nomo H,S B uHack:-
LIEHHOM PACTBOPE CEPOBO10POIHON KHCoTs: npK 20 *C?

212, Apn 20°C n pasrennu 101325 [1a B omvoM nutpe BOsBI pacTBO-
paetes 0,878 mmokeuna yriepona. TIoA kKakiM DABIeHUEM ZOMKCH HAXO-
AnTbes COs, wrobpt Py PACTBOPEHHH €re B BOJE JOIYYMICH PAcTBOp ©
MACCOBOW Konei auokenaa yraeposa 1%7?

213. Ussectho, uto mpn 42 °C paBaeHWe BOASHOTO [APa paBHO
8199,325 Tla. Kak U3MCHHTCH AABIEHHE, ECHM 1IPH DTOA TCMITEpatype B
540 M1 BoAM pactBopuTh 36 T rmtoko3nt CgH p0”

214. Jlasneuune napa Han pacrsopoM 10,5 r neanekrposara 8 200 v
auerona pasHo 21854,40 ITa. Jasneuwe napa yucroro auerona (CHy)LCO
IopH 3ol TeMueparype pasuo 23939,35 {la, OnpeacinTes MOJEKYIAPHY IO
MacCy HEINEeKTPOIUTA,

215, ITpy KaKod TEMICPATYpE 3aMEP3ac | BOUHBIH PACTROP ITHIOBOLO
cnnpra, ecnn Maccosas nons C;HsOH B HeM pasna 25 %?

216. Tlpu xaxkoi TeMOepatype KAMUT BOAHLIH PACTBOP IMHOKO3LI, £CIN
maccosas gona Coll,04 B nem pasna 10 %7

217. Tipn pacreopenym 1,6 r peanexTponnta 8 250 M o ObLy 110-
Jly4CH pacTBOp, KOTOPBIH 3aMep3aer npyu remnepatype (.2 °C. Onpege-
JHATe MOIAPHYIO MacCy PacTBOPECHHOrO BelecTa?

218. B 0anoM nHTPE BOjbt pacTBopeho 27 r HedaekrponuTa. Pacrsop
sakunaet rpy 100,78 °C. Onpejenyth, MOAAPIHYIY Maccy PacTBOPEHHOTO
BELIECTBA.

219. Pacteop, conepxautyii 0,81 r cepsl B 100 r Genzona xunyt npn
TeMneparype ua 0,081° Bbine, yem gucTel Genson. M3 ckomekux atomos
COCTOMT MONEKYNA cephl B pacTBOpe Geirsona?

220. Brukcnats macey stuneurnukons C,H,(OH),, KOTOleO Heo6-
XOUMO NpubaByTh HA KBXK LI TUTD BOAL AN NPUIOIOBICHUS AHTHQPH-
32 ¢ TeMIIepaTypot aMep3atis -15 "C,

221. Oupenenuts ocMoTHYeckoe saBesue npu 20 'C BogHoro pac-
TBOPA caxapa ¢ Maccorolt Jonc# Ci,H» 04 4% w morkoctsio 1,014, O1-
BET BRIPA3HTE B [1a » arm.

222, Onpenenu1s reMnepatypy, fipu kotopo# passo 607950 Tla oc-
MOTHYECKOC DaBIICHUE PacTBopa, coacpkamiero 43 r rmokosm CgHjpOg B
OHOM NMTPC BOANI,

223, Kaxkue BELICCTBA HA3HIBAIO [CH WK POIMTaMu? 1o KaKoMy fpu-
3HAKY, COrTAcCHO TEOPUM DHEKYPOJIMTHYCCKONH AMCCOUMANKHM, BCWICCTBA
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OTHOCATCR K KAACCaM «hciul, ociosaauit 1 coich? Flouemy kucme # or-
HOBHBIE COJIHM ACTO HAZBIBAIOT MPOMEKY TOMHBIME COCMACTIHAMAY

224, Jla1b, Hazsatug, HPHBCCTH OAPEISREHW] H 0003HAMEHUA BEM-
UYHH, KOTOPHIC TIPHMEHSIONICH AN KOJHUCCTBCHROM XapaKTEPUCTHRY SIPo-
HECCR WICKTPOIIATHYECKOH AMccormany. Kakag 13 HuX asigeTed (10CTo-
AIOA BEIWBMHON OP# PRIANGHLIX KONUEHTPANNSX pactsopa’

225, Tas BceX A4HHBIX BCUICCTR HAMNCATE YUPOMIEHHLIS YPARHEHMA
WIRKTPOAUTHMECKOH ZUCCOUMAINM U BHIPAKEHUN (114 PACHETA KOHCTANTHI
AMCCOMHAUMH; Uisl OMI0M0 M3 BCILCCTB ([0 BRIOOPY) Hanucarh MNOAHOE
ypasHcHue mucconrarmn. K,S0,, Ca(OH)-, H;PO,, KHCO;, Fe(OH)Ch,
Zn(OR)s.

226. Kakoil cMbICI HMEeT NOHATHE "cusra kuciioTh"? Kak cBs3ana ¢u-
N3 KHCAOT © COCTABOM ¥ CTPOCHUEM uX MoNeky.t? Kakan kvciora cunbhee:
HNO, #au HNO:? H.80, ume H,S¢0,7 HPOy waw HiPO,? Hanucars
CXCMBI JUCCOIHALIHN BCEX KHCAOT,

227. KaK 3aBHCHT 0T COCTaBA BENISCTRE ¢MAa ocnoBatnit? Kakue ocHo-
BaHUA HABIBAIOTCH LueliowaMi? Kak u3MeHseren cuila ocHOBaHMNIT B psay
LiOH - NaOH - KOH - PbOH - CsQH? Kaxkoe 0CHOBRHUE CHILHEE:
a) Fe(O1); wmu Fe(OHR? 63 Ca(OH); vaw Zn{OH).?

228. Crenenb auccourauyu ykeveHoi xucnors CH;COOH » oato-
MOJIAPHOM, ACLNMOIAPHOM M CAHTHMONAPHOM PAcTBOPAX COOTBETCTBEHHO
pasna 0,42%, 1,33%, 4,22%. BoYacTaTL KOHCTAATY AHCCONMAUNAN U cAae-
Jath BLIBOL

229 Knnmarﬂrra JMCCOLMAUAN CCPHUCTOR KHCNOTH! N0 NIEPBOM CTYHE-
A pasna 1.3- 107, a o Bropoit 0,6 107 . Yemy pasinl cremcHy AUCCOLMa-
UHH O W Otz B IEUHMOMAPHOM pacteope?

230. Nunpoxcun ammonns NH,OH — ciraloc ocHoBanMe, KOHCTaRTa

8ro AUCCOMMAIH 1{,.1:1.8-10‘5. [Ipn pazbasnesnn pacTBopoB Cialbbix
IMCKTPONIHTOB CreNcHb UX JIHCCOUMMIMM YBENHUMBACTCH (3aKoH pasbas-
acuna Ocreansia). Bo CKOALKO pa3 YBeAHIMBACTCS CTCHECHD AMCCOITHAIINH
NI, OH npu pastasiehny €10 04H0MOIMPHOrO pacTsopa B 100 pas?

231. llouemy onpeneasiemMan o CROMCTBAM Pac TBOPOB CHIILHBIX ek~
TPONMTOB CTENCHE YSKTPOSIH IRHECKOH AMCCOLMALINY HA3LIBACTCH Kaxy-
menca? PacTeop x10puia Katns, MONSABHOCTE KOTOPOTO PaBHa ¢IHHHIIC,
3aMep3acT TIPH 1EMIIEPATYPE - 3,360(1 Onpenenuts M3OTOIHYECKHUIT KO-
POUIHEHT B KaXYILYI0Cs cTerredh JHCCONMALNN PACTBOPEHHOTO Bell-
cTea?

232, PaciBop 2ICKTpO:MTa © koHueHTpanyeir 0,04 Moan/n UMcer oc-
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MOTH4CCKOe Aasienue npu O C, panoe 217,8 klla. Crenens uccouna-
HEH PACTBOpeHHOTO BewecTsa pasHa 70%. Onpesennts, 118 CKOILKO HO-
HOB HUCCOUHHDYET pacTBOPCHHOE BERIECTBO ¥ NMPUBCCTH UPHMEDPLL TAKHX
REDIECTB,

233, Borgrennts pH v pOH pacTBopoB, MONpHas KOHLSHTPALKR NO-
wop H' 8 woTopuix papHa: a) 10*: 6) 10 B) 4 10°; 1) 1,78-107;
1) 4,92- 107

234, OnpeuenyTh KOHIECHTPAMAKY HOHOB 11 wOH & PACTBOPAX, BO-
JOpPOAHBIH HOKA3ATEAB KOTOPLIX pased : a) 3,2; 6) 5,8; 1) 9.1, 1) 11,4,

235, Kak paccuMThiBaetca M Kakod QUIRKO-XUMHIECKUN CMBICH HMC-
eT TpomIBEACHH e PACTBOPHMOCTH BemtecrBa? [pu 20 °C B ogsoM uTpe
BOALI pacTBOpsiercs 6,5 Mr oprodocdara cepebpa Ag;PO4. Bermcnuts
LPOU3BCACHHE PACTBOPHMOCTH PTOTO BEICCTBA.

236. Ilpouzsesenue pacTBOPHMOCTH THAPOKCHIE LMHKA pPaBHO
4,0-10™°. Yemy PaBHbl KOHICHTPALMY MOHOB Zn” u OH’ B HacsIEHIOM
pacTBOpPE DTOro pemectsa’?

237. llpomseeaenne pacrsopumoctd Opomuga cepebpall) pasHo
6310, Kakoi o6vem BOARI noTpebyctcs mid pacteopenas I r ororo
BeniecTra?

238, TTponimenenue pacTBOPAMOCTH CyAL(RAA MATHUA paBHo 2° 10"5.
Bpinazer nu ocagoxk MgS npu cMeumiMBaHNH OIMHAKOBBIX O0BEMOB pac-
TBOPA HUTPATA Marf#is ¢ YKBMBAREHTHOA konueHtpauycit 0,004 H. u pac-
TBOPA CYNbQAA HATPUA C IKBHBATIEHTHOR koHUEHTpauwred 0,0006 u.?

239. 3aKOHYWTL MOCKY/IAPHLIC W HAMKCATE HOHHLIE YDABHEUHNA |

a) Na,5+ HCl = B) Si(OH),s + Hy50, =
0) P(NO;), + Nal = 1) Sn(OH)s + KOH =

240, 3aK0HUMTHL MONCKYIAPHAEE M HAITNCATHL HOHHDIE YPABHCHNR
a) CaCO, + [IC1 = B) Zn{OH), + HCl =
6) Na,8 + FeSO, = r) Zn(OH), + NaOH -

241. K HOHHSIM ypaRHenugM 1I0200paTs N0 ABA MOJNCKYIAPHbIX
g +§" =Hgs; 6)CO;" + 211" = CO, + H0.

242, Jlath Onpe/eNCHAC XMMHYECKOMY fPOLECCY, KOTOPBIH Hasbisa-
eTCA THAPONN3OM congit. Hanucars MOJCKYTAPHBIC M HOUHDLIE YPABHEHIA
THIPONW3IZ JIAHHMX COJICH, YEa3aTh B KAKAOM CIYHae "Ml PRAPOIN3a |
xapaxTep cpenst pacrropa: K,CO;, NaAlO,, (NHy):80,, Cr:Ss.

243, OGLACHUTE THAPONM3 coslelt ¢ MO3HIKHE XUMUHCCKON TePMOaR-
Hamikd. Kakag coab ¥ nouenmy tuaposisyerca noauee: a) KI aan KNO;;
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&) CHLCOONa nan CHCOONH,? Har ©ars MoACky MPHEIE W HOHHBIC
YPABHCHHA THEPWINIA AdHILN cOffell, yKalaTL xapakTep cpeikhl U pac-
1BOPOB

244 OObacHHIb TMAPOING C© TIO3UK °1 c1poenus pemecrea Kax 3ann-
CHT IMIPOAUIYEMOC Lb CONY OT PAaUyCa, 3apsaia, HosPH3YIoniet o AeHcT-
BHE K HORAPKIYEMOCTH Kdivona M annoHa? Kakag cose 4 ROUEMy TURPO-
amsyeres nosdee a) FeCly unn teCly, 8) NaxCOy wimn Nap$i(Q57 Haomeatn
MOJIEKY ASPHBIE W HOHMWDBIE Y PARHEHAS THAPOILIA JaHilbix COJICH, yKasaTh
XapaKTep CPellbt X PACTBOPUB.

245 JIna kakex coac ruponds apoxost crytensmi” Yem onpene-
ARC ICA HX MHCIO ¥ KK WIMEHAETCS [IOVIHOTA THAPOIA3A OF NMEPBO Clyile-
HR X nocaeanchi? TipusecTn npimepsl cosieil, THAPOAH3 KOTOPHIX 11pOX0-
JTHE B ABC W TPH CTYTIEHH, HANMCATH ) PABHENHUA HX T'HAPO.IH3A.

246 Kaxo# dHIuKO-XHMUMECKRI CMBICIH MMEET KORCTAHTA THIAPOIN3E
(K;) ¥ KaK ona 3aBHCHT OT NPUPOInI CONM, KOUICHTPANMK paciBopa H
TemrneparTypei? Hanucaln ypaBrenys riapoinza N BIPAKEHHS U1 KOH-
Cranssl EHIPONTKH3A HETPATA aMMORYA K HY 1 PUTA KANWS,

247 Pacnoamku1b NEPCHHCICHHBIE HIDKE COAM B NOPAIKE BO3pacTa-
HHA CTCIICHM WX ! MADOJH3a B PACTBOPAX OUAHAKOBOHM KOHNEHTPAIMH [1PH
0.1HO# ¥ TOH ke Temneparype NaNO., NaCN, NaClO, NaClO;. Orser
MO FHBHPOBATL, HAMHCATL MONCKYJIAPHBIE H HOHHBIE YPABHEHUA TUAPOIH-
34,

248. Kaxue w3 nap cosel 13anMHO younnBaroT ruapoins: a) ANO; ),
u ZnCls, 6) AL(SOs, 1 Na:COs5; B) AICK u FeCly; £} KoS # PH(NGs),?
OOBACHUTE DPHYHAY BIAUMHOTC YCHIISHWSA ', IPOJH3a, HAlIKCATh YPaBHe-
Hus PCakiinil.

249. Hanucath ypaBHEHHE H BLIRMHCIMTL KOHCTaHTY THAPOAKR3A HUT-
puta avmolda, OupencnuTs crenedn FUAPO.M3d B 1%-0M pacTsope
MOXHO ;1 cTU1a1h | MAPOTUS HTOIO BEUIECTBA HEODPATHMBIM TTPOLILCCOM”
KaxoBa cpena pacisopa 21o# coan?

250. Hamucatp ypanneuug U BBIYHCHHTE KOHCTAHTHI THAPOHM3A
K>80; o oficnm crynersv Oupe.ie, ML ClelCHb | RAPOIIN3A 110 NEPBOH H
1o B1OpoM ¢Tynicuy B 1M pactrope Bhuvcnuts BOJOPOAHBIH NOKAzaTeb
paciaopa Lcrs am Heodxoduvocis upu BolumcncHuy pH yudtoiBats
BKNAZ BIOPOH CTYRCHU rUapowia?

ﬂpumep bl PCHRICIENSE 33/14%

Hpovep 8 B 200 wia roael pacTropuay 50 r caxapa. Hemy pakud
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MACCOBAR X0iI% CaXapa B IONyMCHHOM pacTeope?

Haan pewennn, [To onpeaenenno, MaccoBai AON PACIBOPEHHOTO
BeulecTBa ({B) ceaiana ¢ Maccol HToro BewecTsa m{B) u maccoil pac-
TBOPA M COOTHOIIEHUECM:

o(B)= "
No3ToMy HEOOXOAUMO HAWTH MacCy paciBOPMTEIA M pacTBOpa, a 3aTeM
MacCCOBYO AOJNO PACTBOPCHHOTO BELICCTBA.
Pemecuue.
1) Haxonum Macey Boust, 3Hast, UTO ¢¢ IVIGTHOCTE p=1 r/Mmm:
m(11,0) = p(H,0)- V(H,0)=1v/ mn- 200 M = 260 r,

2) Haxomum Macey pacTBopa, CyMMHPYS MAccy pacTBOpPHMTENs (BOXBI)

1 PacTBOPEHIIOrO BEILECTRA {caxapa):
m=m{H,0)+m(caxap)=200+50=250 r.
3) BerncnaeM MaccoByO JIONO caxapa B pacTeope:

50
m{caxap) = —-100 = 20%.
(caxap) 50 o

-100,

Omeem. 20%.

IIpamep 9. Kaxyro Maccy HUTpaTa HaTpHA HEOOXOAMMO PAacTBOPHTD B
OIHOM JTUTPE BOJLL, YTOOB! MONYYHTL PACTBOP ¢ MACCOBOH I0/1eH BeUeCT-
Ba 20%?

Ilran pewcnus, [To onpeneneHuio MaccoBOl 0/el HalwBagICH OT-
HOLICHHE MACCHI PAcTBOPEHHONO BELUECTBA K MACCE PACTEOPA, BHIPAKCH-
HOC B NMpoueyTaX. B 3TOR 3a71a4¢ MaccoBas J0fis H3BECIHA, & MacCy pac-
TBOPCHHOIO BEIECTBA 000ZHAUKM X,

Pemenune, Macca oaHoro naTpa OB pantia 1 KT, a Macca pacrsopa
Oyaer pasna (1+x) kr. CocrasasgeM U peliaesm NporopLuo:

(1+x) kr pacteopa — 100%
X Kr NaNQ, — 20%
Trx _ 100 x = 0285,
X 20

Omsem Heobxopumo pacteoputs 0,23 xr (250 1) NaNO;,

Hpumep 18, 1lpu kakol npuGimsurensiio TeMiepaType KHIHAT BOI-
HBIH PAcTBOp FmOKO3E, ecnil maccopas aons C Hi20g & teM pasia 10%7

[lnap pemensa. PacTBophi, COEPKALNE HEMETYYHE PACTBOPCHHEIE
BEIRECTBA, KHMAT npr GoJce BHCOKOH, uem soaa (100°C), 1emneparype.
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Tlopmmietiie 1eMiepats pt kKubehus pactaopa (AL, } coraacuo rroposy
3akoiy Pay i, PonopuyoRa.IbHO MOUILHOCTH ({L) pacTRopa;
A K e

1ae K, - 20viInockonndeckan nociOsnHas PACTROPMIC K, PARKAN TH BO-
ans 0,32, Buuncnennas mo 110l opiy 1¢ BOHMIHA ABISSTCH APHO.ITHIH-
1EIRRON, T.K. 3aKodp Pay. 1% Cupasel nsbl 100bKO 418 O4CHL paslapicH-
HbIX PACTBOPOR HEMICKFPOINIOB. 1akuy odpaseM. 8 ITOH 21aaaue 15e00N0-
IMMO OT MACCOBOM 0.1 TepeiiTi K MOUSILHOCTH, @ 3alev HaidTu AT, ..

Peitenue.

1) Apumivacy Macey pacrsopa 1posussoiibio 1 oxr (1000 1) rosraa
Macca TIOR3 B Hes cocTtauT 100 1 (1000019, a macca Boxw 900 ¢ s
(1,9 xkr. Moaapras vacca rHOKO B B O.1HOM K10 pdwMe pactBopa {11 b
0.9 K Boawi) cocTasase: 0,56 (100°180) moab.

2) Hanomiv M04361R0CTh DACTROPA!

¢, - MCHOa) 0364 0r om0 H,0.
ViH.0) 0,9
3) BeimdcTsev NOBRIEHNE TevnepaTyphl KilteHHY pacTeopa:
AT 20,52 0.62-0,32

4} Haxozun 1esneparypy Kunesis pacisopa:

Tow = lanlH200 + AT, =100° — 0.32° = {00.32°C.

Cmeem Pactsop kamnT mpy T=100,32°C.

Tpuvep 11 Onpeaenwiv pH GeumMonspuoro pacTsopa yRCycHol
xuc.ioth CH;COOH, koscTanTa saccolpalun ko ropoil K~ 1.75- 107,

flnan pemenus. Boiopodnibidl HOKA3RTE s PACTROPA CBA3AH C MO-
ASIpHOH FOHLEHTPARNCH B HEM KATHOHOR BOIOPO/1a COOTHOIICHUEM

ph = -tg[H].
KOHIRHTPAIMA KAIHOHOE BOAOPUIE B PACTBOPE CIHOOCHOBHOHN Chadoil
KHCI0T B PABHA NHOWIBEAEIHKD MO APHON KOHUCHTPAIU KHCIGH 1 C1e-
HEHU ge Iuccoumanmt’
tH } = o CHyCOOH].

d CTSHEHD HCCOLHULMA CBA3GHD ¢ KCHCTAHTON JHCCOUNAUMI 3aRGHMN
pasbas.enus OcrBa.baa

S

VICH . COOR]
Taxust 00pazoM. CHauATa HailZer CTCHCHL LICCOUMA, 381CM Kul-
ICHTPARMK) HOHOR BC LOPLED Tt 1O 1€ 11000 ~ HICKOMY 10 BOIHUHMY .,
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Pemenue.

1} OmnpenpenseM crenens  BAEKTPONHTHYICCKOH  AMCCOUMALIMM
CH;COOH:

_ L7510 175107 =1,32-10°2.
Yool
2) HaxonuM KOHUEHTPAIHIO HOHOB BOAOPONA:
[H'}=1,32-10%0,1=1,32 107 monw/n.
3) Boruncisiem BOROPOABLIG NOXA33TeAb pacTeopa:
pH=-1g 1,32-107% =- (g 1,32 + 1g 10%)= 2,88 = 2,9.
Omeem. pH ~ 2.9,

{Ipumep 12. ITpr pacteopeHnn 4,0 © HEKOTOPOrO BEIECTRA -— He-
anextposria B 100 r BOJIB nodgyyeH pacTBOp, 3aMEP3aleLIMi Npy TeMIte-
parype -1,5°C. Kpuockonuueckas [1OCTOSHHAA BOARI paBwa 1,86
rpag/mons. Onpenenutk MOJIPHYIQ MAcCy pacTBOPEHHOIO HEMIEKTPOIIH-
ra.

I1ran pemtenms. 1) iomukenne TeMueparypbl 3aMep3aHHA pacTeopa
N0 CPaBHCHHIO ¢ TEMIIEPATYpPOH 3aMep3aHus pacTBOPUTEIN PaBHO, Co-
rnacHo BTopoMy 3akowny Payiid, IPON3BEACHHIO KPHOCKONHYCCKOMR NOCTo-
AHHOK pPacTBOpUTENA X MOJEABHOCTH pacTeopa (AT, =K, -Cy). B nannoM
ciayuae AT, cocrasmger 1,5 rpaa, T.K. Boaa 3amepiaet npy 0°C, nosromy
BHa4ale HaWaeM MOJTBHOCTSL PacTsopa, a 3aTeM HMCKOMYIY BEIUYMHY,
HCXOMs 13 TOTO, YTO MOJIABHOCTERIO HA3LIBAETCAE KOHLIEHTPALINS PacTBOPa,
NOKA3BIBAIOLUAN KOJAMYECTBO PACTBOPCHHOrO BEIECTEAa B OJHOM KHIO-
rpaMMe pacTBOPUTCNI.

Pewenue,
1} HaxoauM Mo asHOCTL pacTBOPA:
o~ Al _ 15 68 vomiir 1,0,
K 1.86

K
2) Onpeaengem mMaccy pacTBOPEHIIONO BEIECIBA B OHHOM KMAOFpam-
M€ BOJIBt, OHA COCTABAKET ( YCTHOE BHIMHCHCHHE) 40 1.
3} s onpedeneHis MOIAPHOM MACCH PAcTBUPERHOND BEINECTBA pac-
CYMDAEM TaK:

40 r coctamnger — 0,8 mons
M — 1 MOJIB
CocrasaseM 1 peraeM HPOnOpLHIO: ;/—(: = Qf% M= 50.
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. Crmeem Momspiag MACLA PRCTROPEIL V10 (1€ MEK TROIRFA PABHa
50 1Mo

Hpuvep 13. Jasieunne napa roanor pacrsopa NaNO; (- 8%) pas-
Ho 22688 1la npu 20°C. Jlaeneuue napos so.tbl P JTOH TeMmneparype
paBro 2337.8 Na Oupetesinlb KaKyulyiocs CTEMeHb AHCCOUMALMK Hil-
paTa Hat1pAs B ITOM Pac1BoOpe.

loag peurenna. B peweasy yTol CNHOKHOH 308490 nenoassyeics
HepBbid 3aKoR Payns Lnst pac)BOpoB INEKTPONHTOB, CROCOD BLIPAKEHMS
KOHLCHTPAUKH, HA3KIBAEMEIH MOLHOH jlone#, 1 GOpMy a2, CBAILIBAOLLIS
CTCTICHD AHCCOLHALMN VIEKTPONTA ¢ HIOTOHUYECKAM KOOBOHHICHTOM.

Peirenie.

1) Monmwkedne gapiaeHns napa pactsopa {AP) paBHO pa3HOCTH jJasne-
ui# 23378 (Ta u 2268.8 I1a, 1.e. 69,0 ITa, ITo neprovy sakony Payns ais
IEKIPODHTOR OHO CBA3AHO ¢ MOALHON JI0Ned pacTROPEHNIOTO BLIUIECTBA
COOTHOWEHNEM:

AN
AP = iP(H 0)- N(NaNO, = iP(11,0)— "NaNOs)
n(NaNO, + n(H,0)
rre P(H,0) — nasncusc napa suctoit ponnt, N(NaNQO3)  wmosHan 30:49
HUTpara Harpag, n{NaNQO;) ¥ n(H-0) — xonawyecTea (MONL) HUTPAIA Ha-
TPUS M BOALI B pACTBOPE, | — W30TONMYeCKRH KOIPPHULNCHT,

s panbiefiniero pemeHus HeoOxoaumbl Moaspabic Macesl NaNO;
(85 r/mone) 1 H,O (18 r/mouin}; x04 peiticHRs Gyaer Cledyiomnm:

2) lipuaumacv maccy pacisopa nponssoidsto 100 r, roraa macca
uuipara narpua OyaeT paena 8 r, Macca BOIR 92 |, 2 WX KOMMMECTBA PaB-
HEL

8 92
a(NaNQ: )= -- - 0,094 mo.n; n{H:0)= "= =5111 monk.
83 18

3) W3 dopmMyaby, (IpUBEACHHOM B NCPROM JACHCTBUH, BHIDAKAEM W Bii-
UdCIseM H30TOHWYECKH T KOIDDHLEENT:

. AP{n(NaNO,) + n({11,0)} _ 69,0{0,094 + 51 11)
P(H.O} n(NaNQ,) 23378 0,094
4) Kancymasca cTeleHb AMCCOLMALME CHALHOTO MIEKIpoakta () u
H30TOHMYCCKHME KOMDDHIHEHT PACIBOpa CBSA3AHDLI COOTHOMICHUEM:
i1
-t
£AC N — YUCIO KOHOB, HA KO10pOC pacnaiacrcd oaHa dopmybaan

= |,63.
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eaunmua  ("monexyna”) pewectesa —— ama NaNO; oda pasuaa 2
(NaNQ; Na“+ NOy"). Cnezonareibho:
1,63 -1
o= —’23 | = 0,63 unu 63%.
Omesem: Kaxymascs crenens auccounanny NaNQ; pasha 63%,

I'IABA 5. Oxuci € HO-BOCCTANOBRTEABIIBIE
PEAKLHE H SACKTPOXHMBIMECKHE NPONCCChHI
Cmenenv oxucienus. Bocomauosumenu 6 OKUCHU-
mensu  Cocmasnenue ypagHenuil  OKUCHUMENBHO-
BOCCIGHOBUMENBHBIX pearijuit  InexmpodHbie no-
menyuaIel Memaanoe. PAo ranpaicenuli Memannog
Popmyna Heprema. Xumudeckue uCmovHuKy aaex-
mpodnepeuti.  IREKMPOAUZ.  IIEKMPOXUMUNECKAS

KOPPOIUS Memanios

251, OnpenenvTb cTereds okucienus Gochopa B COEAMHEHNIX H HO-
Hax: PH., NasP, H;P0,;, H.PO;, H;P04, HPG,, H,PL0,, IIPOf, H,PO,,
PO,", KH,PO,.

252, Onpeyenydth CTENEHDL OKHCICHHS XJI0PA B COSAHHEHHAX H HOHAX:
HCl, FeCls, HCIQ,, CIF,, CIF,, Cl1O, ClO,, CIO;, ClO,, CLO,.

253, OnpeaendTh CTCICHL OKUCAEHUS CEPbl B COCAMHCHUAX H HOHaX:
K505, Mg(HS),, KAL(SO4),, NallSO4, SO;7, SO, HaS, SO, SFe.

254, OnpesennTs CTENEHL OKMCIICHHMA JKEITE3d B COCARHEHHUAX H HO-
Hax: FC(), FGQO*;, k‘ez(SO4)3, Fe()HS04, (FeOH)QSO.;, BaF€04, NaFﬁOQ.
[Fe(CN)s] *

255, Onpenenuts creneun OKUCHSHNS MEAY B COCAUHCHUSX W HOHAX:
Cu0, Cu0, (CuOH),CO;, CuCly’ , KoCuO,, CuSOy 5 Hy0.

256, Cpeay aaHubIX BELIECTS HAWTH OKUCIKICAL, BOCCTAHOBHTCIE M
BEUIECTEO ¢ OKUCHHTENEHO-BOCCTAHOBHTENILHON ABOHCTBEHHOCTEIC, OTBCT
MOTHBHPORATL ¥ WITIOCTPUPOBATh HpuMepami: MnO,, Ma, KMnQ,,

257. Yeaosue oM. B sagaue 256: SO,, 11LS, H,80,.

258, Yonmosie oM. B 3agage 256; K1, THO,, 1.

259. Ycnorue oM. B 3agaue 256: Pb, PbO;, Pb(NO;),.

260, Yenosue om. B 3amaue 256: NH;, KNO,, KNOs.

261 Jind ka0 U3 NanibiX OKMCIMTENSHO-BOCCIAROBUTEBHBIX Pe-
AKEMIA: 1) OIIDEUENNTE €€ Thn; 2} YKA3aTh BOCCTAIIOBHTEIL H OXHCIUTENE,;
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31 OA0GPSTH KOMPHDHILRCH Lt MCLO0M DANAHCE 10 CFCNEHSM OKHCACHHS,
4) TO KE ME100M TIOTY PCAKLME 5) BBITMCHMi L OKBHBATCHTHBIC MACCHI
BOCCTAHOBHTENA U OKKCIHM Py,
a) HBr + 1,80, 5 Brs + SO 1 110
6) MnSQ, + Ca(Cl0) + NaOH —» Na,MnQ), + CaCl, + NapSOy 1+ HLO:
8} FeS + HNQO; - Fe(NOz)z t 11,504+ NO + H20.
262, Ycaonue ¢m, 8 3ana9e 261
a)y FeSO, + KoCryO F HoSOy - Fe SO+ Cra(SO 0+ K50, + HLO;
0) BiCl; + SnCl, +- KOH — Bi + K.8n0; 1 KC1 + H.O;
8) H-O, + H-8 —» [1-80, + H,0.
263, Ycaosie ¢M, B 3anave 201
a) Na;SO; + KaCraOy + H-80y — Na:S04 + Cra(SOy+ K80, + H:0;
&) MnO, + KCIO; + KOH -» KsMnQ, + KC1+ HLO;
8) Cla4 L+ 1,0 — HCl+ HIC,,
264. Yenronue oM. 1 3anaic 264
a) NO + KMnQ, + H‘_\SO; — MnSO, + NO: + K_)SO.; + H:O;
6) Cr;04 + KCIO4 + KO - K Cr(Qy + KCL - H-0;
B) Asy O + HINOG; + H0 > HaASO, + NO.,
265. Yonorae o, 8 3aaaue 261
a)} eS80, + KCIO; + HiSO; — Fey(804), + KCH+ HLy O,
6} Mn(), ~ KNQ; t KOG — K;MnOy + KNGs + H (O
2} Cd 1 HNG; - CA(NG,): + NLO + 10,
266, Yenonue oM, B 3anade 261:
3) SnCt; + KoCrQq + HaS8Qy > Sn(80,) +~ CrCly + K580, + Ho O,
03 8by(5 + HN(, + HaQ — H;38b0, + NO;
Ty P i]zO; - Hl()} + H,0.
267. Yenosuve oM, B 3anaye 261
a4y HBr + HjSO; — Br, + SO: + H;O,
6) FeCl + KMnO, + HCl — FeCl; + Mn(Cl, + KCl+ H,0;
B) Shy(3 + Bra + NaOH — Na;S$h(y, + NaBr + H.0.
208. Yeaoeue oM, » 3aaaue 261
a) Nal + NaNO, + H.804 — I, = NO + Na.S0; + H.0;
6) BiINO;)+ SnCl: + NaOH - Bi + Na.SnO; + NaNO; + NaCl + H.0;
B) Zn + HNO; —» Zn(NO3), + Ny ~ HO.
269. Yenosue oM. & 3anade 261
a) CuS -+ HNOG; - Cu(NO;)- + HA80, | NO- + H,0;
8) Cl, + NaHSO; + Ha( — TIC] + NaHS Oy
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B} FeaOs 4 KNO; + KOH — Kol'eOy + KNG, + Hy0.

270. Ycaoue cM. B 33gauc 261
a) Cr3(804)3 + NaClO + KOH —» KQCTOJ, + MaCl + KzSOqt t 1120,

6) Na,SO; + KMnO, + H,50, — Na,SO, + MnSO, + K80, + H.0;
B)KI ! 11,0, + HySO, — [ + K380, + HO.

271. ToaeMmy 1IpH KOHTAKTE METAJIA C PACTBOPOM €r0 COMK Ha Ero
HOBEPXHOCTH BO3HUKAECT HeKTPHYeCKHH 3apAa? Kak OH HA3BBAETCA U OT
KaKux yC.JOBRI 3aBHCMT €ro 3HAK U BEJIHYMHA?

272. 1o KakOMy NMPHEAIMEY PACTIOAKECHB! METAJTBE B PARY Hanpske-
HUIf 1 KaKUMH cBOMeTBamMK obnagaer 21ot piau? byaer nu kaamuii Beirec-
HATb Maraui, mMelb, UMHK H cepedpo 13 pacTeopoB ux coneii? Kaxkue 43
METLLIOB BRITECHAIOT KAAMHH M3 PacTsopa ero conn?

273. Tlo kaKOMy NPHIMHAIY PACAONOKEHB! METAJIIBI B PAXY HATPHKE-
HHH ¥ KakuMy CBoHcTBaMu O0Nafaet JToT paa? byXeT nu BOCCTaHaBNY-
BATBLCA: ) MATHMH U3 PACTBOPOR Conei xenezom; 0) BOJOPRI H3 pacisopa
cofiaHoN KucnoThy metaiamu Cu, Mn, Ag?

274. Tlpu xakoil KOHMUEHTPAUMH HOHOB cepeOpa (MOAL/N) MOTEHLUMAN
cepebpanoroe snekrpoda cocrasut 95% o1 BEIHMMESL! €r0 CTAHAAPTHOIO
WIEKTPOAHOTO MO reHMana?

275. Tpy kaKoll KOMUEHTPAlMM HOHOB Mainamua (mons/n) Pd™* no-
TEHIMan namameoro anexrposa dynet Ha 0,01 B mennuie ero cran-
JAPTHOrO NOTEHIMANA?

276. CocTtasuTe TAadAMUY DNEKTPOAHBIX MOTCHIMAIOB AIOMHHHA B
pacTBOpax ¢ KoHheHTpauuei AP 1; 0,1; 0,01; 0,001; 90,0001 Mmone/n u
HAYEPTUTH KPUBYIO 3ABHCHMOCTH 31EKTPOIHOTO fIOTCHUHAN OT KOHLEH-
TPaLUM MOHOB.

277. CocTapuTs TabAMIYY AEKTPOAIEIXK TIOTCHUMANOE HUKENS B pac-
TBOpax ¢ koHuentpauei Ni*™: 1; 0,1; 0,01; 0,0001; 0,00001 mons/st n Ha-
YEDTUTE KPUBYH $aBHCHMOCTH HICKTPOAHOTO HOTEHUHANA OT KOHLUEHTPa-
IIMH HOHOB.

278. BhMHCHHTH, Kak KIMCUATCA DNCKTPOAHBIH MOTCHLIMAN UMHKA,
ecyIn KOHIeHTpala pacTropa ZnS0O;, B KOTUPBLIA NOrPYKeNda URHKOBAR
nacTHHKa, ymMeHsmTes or 0,1 a0 0,01 . ¥

279, Onucars VCTPOHCTRO H HazHAYSHME CTRHAAPTHOIO ROACPOAHOIO

3MekTpoaa. Haltti KORLCHTPAIMIO HOHOB BOJOPOIA B PACTBOPE, B KOLO-
POM HOTCHUMAT BOAOPOAHOTO 3NeKTpona papes -0,236 B.

280. lipu Kako# koHneHTpauMu poHos e Cu”’ (MOb/T) NOTEHIN-
AT MEAHOro EKTPU/IA PABEH CraHAAPTHOMY UIOTEHIMALY BOAOPOAHOTO
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niekrpona’

281, 1ipusectn ApAMEPLE AHMHUECKUN PEAKIHIE. KOTOPHE MOIKHO 1H0-
JOOKHTb B QCTIOBY PaBOTH rabBaHHYECKUX nemeittos. I8 0OZHOro npu-
MEPA HANHCATb Y IEKTPONMMMMEUK) KO ©° oMY DIEMEH1A U YPaBilcHUA pCak-
1HE HA YIEKTPOJAA

282, JL18 4aHHOT ¢ TATBBAHHYECKOIO JREMEH1A HATIHCATh CXEMB JJTeK-
TPOAHHIX HPOHECCOB A YPABHEHHC TOKOOOpasyiowel peakinu 8 obulem
BHAL (MOHHOM v MUNCKYIIpHOM), Beupcidie DJIC npy ykazanHsix B
CxEMe KORLCHTPAUMAX K 1eMITepaType’

(370 001 K. ZnSO, |1 0,1 1L AgNO; | Ag( ) npn 27 C.
283, Yenosue v 3agave No 282
Mg ! 0,2 n. Mg(NO1): |1 0,03 5. SnSO4 | Sn{+) apu 17 ‘C.

284. Yenosue B 3anane Ne 282:

(-3e 10,03 u. Fe(NOI2 0,1 u. PH(NO3)2 | Pb{#) npn 37 °C.
283. YcosMs B 3aaaue No 282

(~)Mn | 0,01 5. MnCl, §f 0,5 u. CdCl, | Cdi+) fpy 25 °C.
286, Yeaosuc s la1ase Ne 282
(-)Ni ] 0,04 4 NiCly |l 0,08 ¢ CuCl- ] Cu(+) pu 65 °C.

287 Yeuosue B osagave Ne 282:

(-)Cd } 0,06 1. CA(NO;}- | 0,05 5. AgNO; | Ag(+)  1wpn 57 °C.
288. Ycaosue B 3aaaue Ne 282:

(AT 03 r AL{SO4); 10,3 1. Bi(NO-); | Bi{+) np# 33 °C.
289, Yenopuc B 3agaue No 716:

(-)Ca 0,5 1. CaCl, | 0.02 1. HoSO4 | Ho(P(+) npu 20 °C.
290, ¥Ycnopue B 1agaue No 282;
G101 4 Li2SO4 10,1 v AgNO3 | Ag(+) npu § °C.

291. CoCraBuTh CXCME] ZIBYN FAThBAHHYECKHX JICMEHTOB, B O,(HOM M3
KOTOPBIX MEAh SAHAETCA AlOJ0M, 4 BO BIOPOM - KaToAOM. Bhruucants
JJAC >TUX MEMEHTOB 1IPY CTAHAAPTHBIX YCI0BHSAX.

292, Brryuenuts JIC KOULECHTPALIMOHHOIO IEMEH 11, COCTABNCHHO-
IO K3 MBYX BOJOPOAHBIX 3EK1POAOB, HOTPY)KERHBIX B DACTBOPbI KHCAOT €
pH - 2upH =4,

293, Kakue ycTpoficTEa Ha3hIBAKICA KOHUCHTPAUMOHHBIME IHEMEI-
Tamn? Hewy pasra IJC KOHUEHTPAHMOHHOIO 2 TCMEHTA, B KOTOPOM MCA-
HBIE YISKTPOMLI BAXOAATCS 8 PACTBOPAN cyibthata MEQY © MAcCOBOHR 10-
aei CuS0, 0,1% u 5,0%?

294 Kaxue ycrpoficrBa LR3bIBAKTCS  TOMIHBHbIMK  3ACMCHTaMU?
ITprBeCra NIEKTPOXMMEBUECKYE) CXEMY ROMOPOA-KHC.IOPOAHM O 1OILIHE-
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HOro astemchta, Kaxue XuMHYECKHE peakuMy ABNAHTCA HC1 OYHUKOM
JEKTPOIHEPIUH B DTOM 3nemerre?

295. Kakue ycrpoiicTea nassisarores akxymymiropami? Kaxue peax-
LAY NPOTCKAOT B aRTOMOOWIBHBIX CBHHUOBBIX AKKyMYJATOpax NpH ux
3apsjie W paspaac?

296. Jlars onpeacienue wekTposmsa, M3oOpasdre yorpoicTBo Juis
€ro OCYWICCTBICHHA 1 NOAMMACATH €0 OCHOBHAIC 3eMeHTRl. OXapaxrepy-
I0BATE KATOIHEIC ¥ AHOAHBIC TIponecchl mpH 3nexrTposuze. [Ipuseciu
npuMep JEKTPORUIA.

297. Kpatko ommcare 1 o0bACHATL NOCTCAORATCIBHOCTb BOCCTAHOB-
JIEHHA KaTHOHOB H OKHCHCHHSA AHHOWOB HPH 3JIEKTPONH3E DachlaBos M
BOJHBIX PACTBOPOB MICKTPOJIMTOR.

298, KakuMu 33KOHAMH M KaKUMW QOpMYyTaMy BHIpaKaeTcd Koanye-
CTBEHHAH XapakTeprCTHKa snektponusa? lIpueecT IIpHMED MEKTHOIH3A
H €r0 KOAHYECTBEHHOTO PacUeTa.

299. Dnexrponu3 pacreopa cyasdara menn (11} nposomancs 12 wacos
upH cuite toka 20 A. Buixon mo Toky cocTasun 90% . Hanucars ypasse-
HUS 3REKTPOAHLIX TPOIECCOB W O6MICH PCAKUMH, BRIYUCANTE MACCY BbLAE-
JMBLICHCS MEAK,

300. Yro IpoUCXORHT Ha MEKTPOAAX (MHEPTHBIX) B B EKTPOIWTE
[PYU JNEKTPOIM3E pacTBopa Cyiibdara unHKa? ONpeAEHUTh Maccy HHHKS,
KOTOPAA BHLIETRCTCA TIPH FACKTPOAN3¢ B TeueHHe 10 yacop npH CHIE TOKA
50 A, ecnu BbIXOA MO TOKY pasenlt 50%.

301. Yepes pacrop cynedara sxexeza (I} mpomyckanu Tok CUIoR
20 A B TeyeHHC 5 wacor. llanMcaYe YPaBHCHHR pCaKilHd Ha HHEPTHBIX
3NEKTPOAAX N OGIHCH peakilng, OFPECIMTS MACCY TIONYYCHHOTO JKCNC3a,
€CNIH Cro BHIXOM 110 TOKY paped 70 % .

302. Npw sncxtponuse pactBopa cynbdara mexu (31) va anone Buiie-
IMA0CH 5,64 J1 KHCAOPOAA, U3MEPERHOrO Npy H. y. Hanncarts ypassenns
AMEKTPOAHBIX TpoLeccos 1 00Iieil peakuyy, BHIMBCIETE MACCy BhIACANB-
IeHcs Ha KaT0Ae MCIH, NPHHAB BuIXOA 1o Toky 100%.

303. 3BrexTposns pacTsopd Cyib{ara IMIHKE NPOBOAKICH B 2JIEKTPO-
JM3EPE € HEPACTBOPHMBIMM aHOAOM B TeqeHue 6,7 wacos. Bauennioce
5,6 n KMCAOpPOAA, WIMEPEHHOIC IPH H. Y. BEIUMCants CHily TOKE M MACCy
BLUIESIKBIICTOCH Ha KATOHE LUHKA, €CIIN BRIXOA 110 TOKY cocTasna 70 % .

304, 3seKTpoNn3 PacTBOPa CYMHDATA Kalius NPOBO/IMIN HA TpaduTo-
BBIX ACKTPONAX 8 Teuenue 10 wacos npk cune Toka 26,8 A. Cocraputi
YPaBHeHHS IPOLCCCOR HA 3NEKIPOAdX W B PACcTBOPE, BHUHCIHTE 00BCM
BLIICTHBIIMXCA HA SUCKIPOAAX. BSHICCTB (IPM H. Y.), UPHUAB UX BRIXOJL A
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10Ky 100%,

305, Kaxkue peaskluel NPOTEKAOT Npn 3ISKIPOIA3E ¢ HHEPTHBIMR
AEKFPOaMit BoHoro pacTsopa KOH? Kakue Bemiectsa 1 B kakoMm o0be-
M (TIPH H. ¥.} MOMHO HHOJYYM I TIPH 3NEKPPOIIM3L ITOI0 PACTBOPY, ¢Ciu
APOYCTHTH TOK cuolt 13,4 A B Teuenue 2 yacor (Buxo/ o toky 100%)?

306. Kakne prakiy npOTEKAlOT 1iPH DACKTPONM3E ¢ HHEPTHLIMY
3ACKTPOAavK BOIOrO pactaopa cydhdara natpug? Kakas macca H;SO,
o0pasyercd OKoIIC aHoda, eCliv Ha adole Beiaerderca 11.2 1 kuciaopoia,
u3MepeHroro npu #. v.? Kakoif npoayRy BbiaelAETCA HA KaTURE, HEMY
PasHbi CTO MACCa W 00BEM ApH H. y.7

307. Ucpes pactrop, comepxawyit T mone FeSO,, 0,5 moms AICT 1
Mo Na,SO; 1 2 mome CuaiNO3)3, iponyckamd ToK ¢cuneit 15 A B TeueHue
300 qacos, Kakue npouecchi NPOUCXOARAN HA JieKTponax? Bsluucnute
MacCy BBLUIEAMBIIAXCH Ha KATOJIEC BEUIeC1B.

308, Kakoit Metana sbiizTHICA HAa KATORE NPY MIEK1POAU3E B Teye-
H{e | vyaca 1pi cunc Toxa A, cciii B pacTeOpE ObLIa CONL ABYXBAICHTHO-
TO ML, A MACCR KAT03A YBeNiHumMnach #a 2,219 r?

309. 3a 3 muu. awmekTpoam3a rokoM [0 A na karoae BbLIAETHIOCH
0,554 r MeTanna, a Ha adoae 209 vMa Ch (H. v.). Kakoe coeausenie naxo-
usech & pacirope?

310. Tlpn npOXOKACHAH YEPEs PACTBOP COIY TPEXBANEHTHOTO META-
ga ToKa cunol 1,5 A B tedcHue 30 MUH. Ha Katoge BhLaesniiocs 1,071
metanta. OQupenesuTh, Kakoi 370 METaM, CCAKM X0 BHiXOJ 110 TOKY PaBeH
100% .

311, 3a 10 MHH MMEKTPOSA3a PACTBOPA TAATHHOROH cOTM TokoM 5 A
Buinenyaccs 1,517 r nnatunbt (BeixoX no toky 100%). OnpexenHts 3KBu-
BACHTHYIO MACCy THIATHLRL.

312, CKOMBKO KYIOHOB WIEK IPHMECTBA PVLILIO HEPES AMEKTPONM3ED ¢
pacTeopom AgNQ;, ecnm macca 3HOMAA, WIrOTOBIEHHOIO H3 cepelpa,
yMeHbHIRIACH 1a 2,3 17

313, Kakoe speMst HYKIO NPOBOINTS IRKTPoan3 pacteopa Cr(S80,);
HpE cune 1oka 1.5 A i Toro, YT00h HAPACTUHTL HA HIHOIHEHHY IO UHAWH-
Apuyeckyo Jderam, unpoi 100 u mramerpoM 50 mm croil xpoMa Toatg-
noit (,05 MM, CCIIH BBIXOA XPOMa 10 TOKY pasen 90%7?

314. 3onovenne Manenuit vacTy HPOBOMAL YICKTpOM3OM. Kakoe Bpe-
MA HYXKHO BECTH 3IEK1POUN3 COSMHIEIMs 3010Ta npu cuie toka 0.5 A,
YTOO! TOMUMHA CI0S 30107 Ha W3JEAHH LIOWALMO 2 cM* Goura pasna
8 MrM? Kakoe cociMReHHe 3050Ta myqiue swtis? 3onoto Gyaer anyie-
AATHCH HA KATOME M4 Ha avone?
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315, Heownennan Mens CORCPKIT IpHMEcH HMHKA W cepebpa. Kak
MOKHO OYHCTHTH 3TY MCIAb ¢ HOMOWBIO eKTponusa? Y10 npousoiser ¢
TIPMMECSEMH OPY MICKTPOIUTHEECKOM padhUHUpOBaHHY Meau?

316, lla xaxue BHALI DOApa3ZENACTUA KOPPO3HE B 3aBUCHMOCTH OT
MEXaHA3Ma Hpougcca B HOPMEL KOPPO3HOHRLIX paspyennii? Ha xamimi
BRI KOppO3uH fipusecTd npumepsl. Kakoe 3HaseHNe uMEET KOppo3us?
Kakas xoppo3us HasBIBACTCA XMMHMECKOHN, a KaKad —— 3ICKTPOXHMUYE-
cKkOii? B KakUx eJIMHHIIAX HU3MepAETC CKOPOCTh KOppo3umn?

317. B Tpu cTranbHeie GOYKHM [OMELIEHE: B NEPBYIO - HACHILICHHBIA
KUCJIOPOIOM KEPOCHH, BO BTOPYIO - YHUCLAH POAHHUKOBAS BOAA, B TPETHIO -
KOHUEHTPUPOBaHHLIE pacTBop conpl. Kakas Gouxa OricTpee 11poKkoppons-
pyer? Kaxue Bunsi koppo3un HabmogawTes B Kaxiom ciyvae? Orse1 mo-
TUBHPOBATb, HAMTMCATh YPABHEHHS peariyi.

318. OTRepcTHA B MEJHOM CaMOBAPE ¥ KERCIHOM KOTCMKC 3aratny
010BOM. Yepes HEKOTOpOe BpeMs KOICHOK [IPOXYIMICH, a CAMOBAP HCT.
Houemy? Orpel WIUHOCTPUPOBATEH CXEMAMH KOPPOIHOHHBIX HPOLECCOB H
YPABHEHHAMY PEAKIIHHA,

319. Jing npHOaHHs KPACKBOTO BHERIHETO BMAZ M 3AUIMTL OT KOPPO-
3AM kene30 OOLIYHO DOKPHLIBANOT IMHKOM, OI0BOM, XPOMOM, KaiMHUEM,
nukenem. Kakoe noxpeitue Hanbonee HaXeXHO 3aLEMIIACT HKEIE30 OT KOp-
poian? OTBET MOTHBUPOBArL. PAcioNomUTh MeTamibl B nopiake yOuiBa-
HHS 3alIHTHOr o 3ddekra.

320. AmoMuHul ckienan ¢ megelo. Kakoll U3 Merannos Oyaer uos-
BEpPrarbCs KOPPO3MH, CJIH T4 apa nonaget B KHCI0THYIO cpeay? CocTa-
BHTE cXeMy 00pasyIoUICrocs MPH JTOM | AUbBaHKYSCKOro yemenTa. 1loa-
cuytars IC (panpsxexne) ¥ sgepruio [ubbca 310ro snemenia upy
CTAHIAPTHLIX YCIOBUAX.

321. M3nenma w3 cTam codepaT BKpanicHua rpadura, HapHcopats
CXEMY MUKPOTIBBAHHMECKOIO MEMEHTA, KOTOphi 0OpasyeTca npu pabo-
TE U3AEAUS BO BIKHOH KWCIIOH cpeae.

322. XKenesuoe uzgemre NOKPLRITO HHKeaeM. Kakoe 310 DOKPbHIHE —
aHOJHOE Wi KaToasoe? Hannearh ypasHeRA XaTORHLIX B 3HOAHEIX UPO-
LECCOB BO BRAXHOM BO3LYXE H B PACTBOPC COMAHOH KUCHOTEHI [IPH HAPY-
IEHHA HETOCTROCTH MOKPbITUA.

323, Wenesunil 180300 NOMCCTHIN B Pa30aBleHHbIA PACTBOP CCPHOK
KHCAOTH, B PC3YNBTATE HAYANOCH MERNEHHOS BRIAC/ICHHE TIY3LIDEKOB ra3a
¢ moeepxyocTi. [locne nobasnennd cyanhata MenH raz ¢vat BEIASNATHCA
OvlcTpee, a nocne AodaBneHr QOCHOPHOH KHCHO1H BhHLISACHHE 11333 TIPe-
kpaTiaoce, QOpAcENTh HabmoaaeMoe ABACHUE,
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324, URKIPHK NOJKTOMLS K OYAPLLIBIM A DOMHHACBMM T{OBO4aM
ABA 0OBEKTE: OAWH ATIOMMIMEBbIN KADENeM, & JAPYTOW — MEUHHIM, UEPE3
HEKOTOPOE BPEMs OOHADYIKUIA, UTC Meablit KaDeib B MECTE KOHTAKTA ¢
AMOMHHMEBBIM TIPOBOIOM HPOKOPPORHp Rat, Kuk o0 bACRUTL STOT dax?
CocragHTh CXCMY KOPPO3HONIHO-1 ATbBAHWYECKON faphl.

325, IBC KeACHINIE 1ARCTHHKN NOKPACKIH B CepcOPHCTLIA LIBET! OXt-
HY KP4CKO# ¢ AMOMMUNEROI TYAPOH, & APYIYI0 - ¢ nuukoBo#. Hpa ue~
OBITARHAX B KOPPOIMOHHYID YCTOHHHBOCTh BLISCHHIOCH, 4T0 KPAcKa ¢
LMHKOBOH IyApo# — ayvunie. liovemy? Cocragurb cXembl KOPPOSHOHIIO
L FANBBAHMYCCKUX DNEMEH 108, KOTOpbLIE 00pas’yloTcd NpH HAPYIUSHHW
THOKPBITHA.

326, MisBecTHO, 410 MOKPBIIEC UHHKOM 0YCHE 30 0eK 1MBRO 3aMumacT
Kenezo 0T Koppo3ud. Flodemy ke Beapa ¥ Talh! OLMEKOBBBAIOT, a bomce
Aoporoc u3genue — agromar Kagamiunkona soponnt? Kakas 3ammra cra-
Y OT KOPPO3UM HA3BLIBACTCA BOPOHEHHCM?

327. Yem OTNHYAETCH 3ALIHTA OT KOPPO3UK C LIOMOIIIBIO MTAcCHBATOPOR
OT 1AHIKRIB ¢ AOMOWDB HHrubnTopos? TIpHRecTH NPpHMCEPH ITACCHBHPO-
BAHHA NTOBEPXHOCTI M MPUMEPH HHIHGHTOPOB KOPPO3HK?

328. Houemy B wenestolt OOUKe VONKHO XpallMTh KOHUEHTPHUPOBAH-
HYIO H Hefb3M XPaHUTE pa3bariieHIylo cepuyio kucinoTy? [Toyemy HHKeNbL
YCTOWUYRB B LUCTIOUYHBIX pacteopax”

329, Has 3nekIpOXMMHYECKON 33T OT KOPPO3UM KCIIONBIYIOT
HPOTEKTOPHYED JAlMMTY M KaToanylo 3amary. O8uicHUTE, 4eM Onpeacs-
ercad BBbOp MeTaTa AAA MNPOTeKTOpa B NEpBOM COYYMAC M KaKOBA Poilb
INEKTPHUECKOIO TOKA OT BHENTHET 0 HCTOYRNKA BO BTOPOM c.iyvae?

330. 3auev npu pacTBOPCHHK PAHABUHHBL ¢ MENEINLIX WIAENHE COna-
HO# KHCAOTOM 8 pacTBop nobasiaioT yporponun? Hanucaty ypaBHCHUs
peakumii.

Hprmepsr penicrus 3azad

Hpumep 14. Dnexrponns pacteopa cyabQara mMem (I1) mposoiacs
G 4 nmpu cuiie toka 100 A, Beixoa no toky coctasia 80%. Uemy pamna
Macca o0paloBaBIHeiicst MEM, Ha KAKOM ACKTPOLE Ol BhiAeinaack?

Ilsas pemsenus. 1py 2hexrponn3e BOMHbIX PAcTBOPOB co.eh ia-
O/H0JaETCA CREAYIOMAR 33KOROMEPHOCTE: HA KATOAC BOCCTAHABIIMBAKECS
BCE WAN0AKTHBABIE ¥ CPEAHEAKTHBHAIC METALIBL, T.¢. METAL Ibt. KOTOPbIE B
MY HATIEMDKEHWEA NAXO0ANTCA 1IPABEE @MOMUHHA W 1MTAHA, H2 AHOJE
OKHCAAIOTER TOABKO IPOCLRIE AHUORBL. & TIPH KATMMHN CONCH CO CA0KHDI-
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my arvonamy (NO3, SO.5, PO, 1 1I0) npoucxoin okuciCHre RO
Cnenopatensio, anexrpolns pacrsopa CuSQO; NpeacTasnier COBOKYI-
HOCTE CHEAYIOIMX IPOLECCOB:

Karon: Cu’™ +2e =Cui:
anoN; 2H,0 - 4e = 0,1 + 4H™:
INEKTPONUT: 211" + SO = H,80,;

ofmas cxema npouecca:  CuSO, + HyO — Cud + 0,7 + H,80,.
Taxum 0bpazom, MEAD BRIRENHETCS HA KATOAS,

Peirenne.

1) PacuetHyio (TEOPETHUECKYIO) MACCY ME/IM HAXQAMM [0 COOTHOLIC-
HHIO, KO10POE ABISCTCA MATEMATHMECKHM BHIPAKCHUEM 3AKOHOB INEKTPO-

K38, YCTAHOBICHHLIX PapanecM:
m(Cu}) = __1\@,_,‘(_(3};1)_-1_4,
rae M, (Cu) — moiispHasd Macca SKBUBARCHTOB MCAM, PABHAA HONOBHHC
MOBSPHON MAcCh! €e aTOMOB, T.¢. OKPYTaeHHO 32 r/Monk; I — cina 10Kka
(100 A), T — Bpems aexTponuza, pasuoe 6-3600 - 21600 ¢, F — nocro-
anuas Qapanen (96500 wi/mons);
m(Cu)= 2210021600 _ 5165
96500

2) PeanbHO NOAYYEHHYID NPaKTHYSCKYK) MAaccy MEIH Haxoum yM-

HOXEHHEM PacueTHON Ha BbIXOA MO TOKY:
mg,(Cu) = 716,3-0,8=573r.
Omeem. Meny seigensercs na karone. Macca mean papna 573 r.

Hpuwmep 15, Oupeacmuts Bpems, HEOOXOAHMMOE A8l NOXYREHHA | kI
METaANMYECKOTO HATPHs ApH daexTpoanac paciiasa NaOH npu cune roka
2500 A, ecnu BEIXOJ 110 TOKY pasen 33%.

ILnan pemenun, CHauana 3allHIEM CXEMY NPOLECCOB MPH DICKTPO-
TUW3E PACRABACHHOIO I'MAPOKCHA HATpHA, a4 1aTCM TPOBCAEM BBIYHCIIC-
HBS TI0 3aK0HaM wiekTpolinia Papames.

Pemenne.

1) B pacnadse rUAPOKCHI HATPMA JTHCCo1MupoBai: NaOH=Na +0OH .
[Ipu 3ACKTPOAU3E NPOHCXONAT LPOLIECCRL:

KaTou; Na+ + e = Na;
aHOI: 40H' - 4e = 2H,0 + Oy
ofluice ypaBHERUE! 4NaOH = 4Na + 2H20T + 0,71,

2} U3 3akoHoR 371eKTporsa Papa/les BhIPAKAEM K BLIMHCIISEM BpeMA
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BACKIPOIA 33, FCOPUTHHCCKH RCOSNOMMUC L5l BOm depua 1 xr (1000 1)
HATPHA, MOIAPHAA MACCa JKBHRANSITTOR KOTOPOTY PABHA MOISPHON Macce
J10MOB, T.€. 23 [ /a0

m = M;L@\i‘iﬂi; e M f.“@ﬁf:—’i@ =1678¢.
F M (Na)l 23-2500
3) € yueroM 8kIX08a B0 TOKY HCOOXORKHMO 3aTPATHTL BPEMA:
= 1678100

hall - =4785¢ = 1 920 MuH.
33

Omeem. §leobxonumo 3arpatuts | v 20 mun.

Hpumep 16, B wmekrponnsep 3amam | kr 10%-10 pacrsopa Na.SOQy
H BENH DHEK1POJIM3 B TeHeHMS TIATH HacOB NMpH chic Toka 100 A, Kakoii
CTana KOHLUEHTPAILMS PACTROPA 110 OKOUYAHUH YICKTPOIH3aT

Tinan pewmewwn. llpu dnexrponmse pactsopa NapSO, npoucxonui
Pa3NOACHHAS BOALI Ha BOUOPOA M KHCIOPOA, NO3TOMY KOHICHIPABHA
cynbthata HaTpus yemmuMBaeics. Clenorarenndo, HeoOXOAMMO HalTH
MacCy Pa3toKUBIIGHCA BOJABL BOC.IC HEro MOMKHO OMPEAC)INTh HCKOMYK)
BCJIHYHHY.

Pemennc.

1) Borisc/iaem Macey pasnoXaBILeHes BOBLE:

m({H,0) = — ¥ =2015r.
g F 56500

2) B pacteope, 3a:m10M B 21eKTpoIM3ep, Haxoannocs 100 r Na;SO, u
900 r BOARI; MOCTE IPOBENCHHA IHCKTPOAMIA MACCA BOABI C1ana paBHOH
900-201,5=698,5 r, a o0uras macca pacreopa 698,5+100=798,5 r.

3} Haxoanm HOByIO KUHLCHTPAIIHO (MACCORYIO JOAID) Cysib(ala Ha-
pHs;

100

798.5
Omsem. 10 okonyaHnut 3ackTpomsa o~ 12,5%.

w{Na;, SO, )= = 0,125 wau 12,5%.

IJTABA 6. Cnetiva/ibnble BOIPOCh XUMHH
Koumurercivie coedunernust Hevemadano, wemannsl
1 KOHCMPYKYUOHHBIC Atdmepuanst Boda u sedonod-
comoard. XuMust moniusd, XuMus w 3K0N08UA,

331, Jing xomnaekcuetx cocanscHuit KGINIONY] [1i{H;0%]CL,
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[Co(NQO,)3{NH;)3] yxazate KoMIIEKCooOpaz0BA1CIL, €ro CTCACHE OKHC-
JICHHA ¥ KOOP/MHALHMOHHEOE Yucno, Onpexenits 3apaabl komMnnexcon, Co-
CANHEHH% HA3BATE.

332, 1lo AaHHBRIM HA3BAHWAM HANHCATL QOPMYJIE KOMILICKCHBIX CO-
€IMHEHHH, YKa3aTh KOMILIEKCO0Opa3oBaTeah, ero CTENeHb OKMCHEHHA M
KOOPAMHALHONTIOE YHCNO, ONPSACNHMTE 3a8PA] KOMITNCKEa: TeTpaxioporna-
tunar (I} amMMorrs; HUTpar neHTaamuAaponatokobaneta (II1); rekcabpo-
moIuraTRHAT (1V) Terpaaxsanmuka (11).

333. Cpeay JaHHBIX KOMILICKCHBIX COCRMHEHMA HARTH: a) KATHOHHOE,
6) annouHOE, B) COMb, ) KMCAOTY, J) OCHOBAHUEZ, €} AKBAKOMILIEKCHOC,
K) AMHHOKOMILIEKCHOE, 3) AINAOKOMOIEKCHOE, W) CMEUIAHHOE; BCE CO-
emuHenss nassath: [Cr(H;0)sCIHNO;),;; H[AuCL]: [Cu(NH;)J(OH)-;
[Fe(H,0)5]80,.

334, U3 coweraHns vacTHi Co”“, NH,, NO,, K’ MoxHO cocTaBuTh
$HOpMYIE CeMy KOMINEKCHBIX cocauHernit? Hamicats 1y dopmyibl, ¢o-
€/IHEHHA HAZBATE.

335. B pacrope Haxoawres coejmseHme cocrasa PtCly-3Ni;, s
OCAKICHHS XJIOPA HE OIMH MOJTh HTOr0 COSNMMHEHUS 3aTpayyBaeics 1 Mosb
untpara cepebpa. Hanucats KOOPAMHALMOHHYIO (QOPMYRY COCOMHEHMA,
€70 Ha3BaHYE Y YPABHCHUE peaKUus ¢ HHTpaToM cepedpa,

336. Vicone3ys DAEKTPOCTATHYECKYIO TCOPURD, OODACHHMTL, Kakoi
KOMIUICKC NIpOouHee:

A)[Co(CN)s]” mm [Co(CNYg]”

6)[Co(NH;)el” mam [Co(CN)4]";

B) TiFs" wan 7rFs 2

337, Ycnonesys meron BC, obpacanTs o0pazoBanue, 3MCKTHOHHYIO
CTPYKTYPY W rEOMETPHUCCKOE CTPOEHHE KOMMNEKCA [Ni(N}[})ﬁ]z}, uapa-
MATHETH3M KOTOPOro COOTBCTCTBYET HANWYMO ABYX HECTHAPEHBIX AcK-
TPOHOB.

338. Hou [NiCL;]Z' napamMarHuTeR, T.K. MMEET J(BA HECTIapeHLiX ieK-
TPOHA, a HOH {'NE(CN)4]2' jguaMarnteh. Kakos tan raGpuaanzanym opbu-
TaNeH KOMIVICKCO0Gpa3oBarend B KOKAOM KOMIIICKCE H KAKOBO HX UPO-~
CTPAHCTBCHHO-TEOMETPHIECKOE CTPOLHNE?

339. B pamMxax TCOPHM KPHCTALILMHECKOIG 1ONA 110Ka3aThb, KAK IPO-

uexoast pacwerienne d-opOurancl noHa Cr' m "sacenenme" wx ek
TpoHaMy B KoMImekeHoM coeanneHnn K[Cr{CN)g]. OGnanaer m oo co-
CHUHEHUE MArHATHLIMM CROHCTBAMM, HMES T AM OKPAcKy”

340. Mcnonsiys TEOPHKY KPHCTAILIMYESCKOTO TTONTH, OOBHCHHTS, HHOYe-
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MY BCE XOMELIERCIHE COCTHECHIA ADCWA (+3) oxpamicdsy, a UMBKa ()
fecupeTHb?

341 Hexons u3 2IEKTPOHHOTO CTPOCHHR 210MOB, OORACHUTL Oojice
BHICOKY KO XBMHUYECRYIO AKTUBHOCTD KA. M1, PyOHAHA W LIE3NS B CPABHEHIN
¢ JINTHEM ¥ HATPYEM W KaJibLUMs, CTPOHUMS H Gapud B cPaBHCHRM ¢ fepua-
JTHEM W var HHeM. (OTBeT RANIOCTPUPOBATL YPaBHEHAIMU PCAKURi

342. CaMmsiM 3KOMOTHUECKM HHUCTHIM 0TLUIMBOM ABISEICS BOAOPOA.
OHAKO BOJHHKAIOT MPODAEMbLL € €0 MEPeBO3KOH 1 xpanenuem. Pnpma
"afimyiep-benit” B kavectse "dexzobara” A CBOWX OMBITHBIX ABTOMO-
fxnel venoblyel Meraandeckuil i, Hanmeath ypaBHeHHs peakni
3afIpaBKy, OTOPOXKHEHRI 13K0r0 "Getizobaka” 51 10peHus TONIHBA,

343, BryTpd KIaNanoB MOUNIHLIX a8 oMoDHALHILIX ABHTATENEH HaXo-
AWTCA NONOCTh. JANOAHSHMAS HATPHEM. 3aueM Yo CHIENano, HoYeMy He-
HORb2Ye) Ca naTpi?

344 B me,Giipie 1 18XHUKS BIHPOKO HCTIONLIYCTCR THAC B KAYeCTBS
BAKYIGCTO MaTtepuana. Hanucain ypasvedus peakuMit 3aTBCPACBAHHSA
THTICA M PACCYHTUTH 00heM BOASLL, HeOOXOAHMbIM L 0Opasoranus 1,74 kr
HPOIYK 13 PeAKItMH,

345. B makyyMHOH TexHuKe R KayecTBe BEHICCTRA, OITICWIANEICTo
KHCHOPOA (reTTepa) Henonsrvior Gapuil. Kakas maccea Oapus 1101 pebyeres
ANA AOTTIOISHAS BCEIO KHCIOPOAA M3 KHHCCKona ofbeMom 11,2 1. ecan
OH 3ATOTHEH BO3IYXOM NpH H y.?

346. TToucmy amOMUHUHA YCTORIHB B BOJIE, YO GKTHBHO B3aHMOJIENHCT-
BY€l ¢ BO/MbIMM pacTBopaMy Na-CO; u NH,Cl? Hamacarts yparienus co-
OTBETCTBYKIMNIHX PCaKiIHil.

347, Inn oceeTieHds MYTROH d3BECTKOBOH BOALY B HeC N00arngior
OQHOBPEMEHHO Cyab(aT amovHKS ¥ Migpokapbonar kamsuas. 1lowewy
NPY 3F0M MPOUCKOIAT OCBCTICHAC BOMLIY

348, Ouucary, crpoenue u CoofCTRA, NOTYUCHUS 1 APHMEHSHUE rpa-
(HTa, ATMaa u KapBuaon

349, Ommcats, WLHOCTPHPYS YPaBHEHAMA DeaKUpi, B3aHMOCHCT-
BHC ¢ MCTAaNaM¥ a301HOH dochopHoil v ceprion kucnor. Kakoe npaxTi-
YECKOE SHAUCHUE UMEHOT YTH B3auMOoAeitcTBus?

350. Hanucats GopMynBt CNEAyIOMMX COSAMHCHMAR H OUPEUEIUTL B
MHUX CTCNCHD OKWCIICHHS DP-3EMEHTA CeAbMON 1PYMNbL HOAOBOAOPON,
OpommiL cepelpa, XROPHAR KMCIOTA, XIOPAT Kakis, 1 MIIOXJIOPHT Kalbiis,
XACPOBONAPO/IFAN KUCIIOTA.

351 Kakse »:eMeHTs 01Hocs 109 K ceMedicry d-ygementos? Floue-
My X HET B 1-M, 2-M ¥ 3-m nepuonar? Houenmy wee (- 31eMeERTLl ARAMI0T~
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cs Merasinamu?

352. Kak y3MEHMOTCH BaOXHEMINME XMMHISCKHE M QU3HUECKUe CBOM-
cTBa d-METAaNROB 10 NEPHOAAM U N0 PYTIIAM?

353. B xakoM BM/IC HAXOUXICA 8 HPUPOAC THTAaH, BaHA/MiH, XpoMm M
Mapraqer( v Kak HX NoJyJanT 3 ApUPOIILIX BeLIeCTR?

354, 3amuicars B BHAE COOTBETCIBYIOIAX XUMHYECKUX YPABHEHUH BCE
BO3MOXKHEIE TIYTH FONYUCHUS XKefe3a U3 €ro coeTuHens . MoxHo an no-
AYHUTD JKCE30 MEKTPOIH3OM PACTBOPOB €10 COnei?

355. Hanucars yparHEeHAA peaklnii, B KOTOpBIX okcan xetesa (1) u
okcu maprasna (1V) apasio1c8 ORMCITHTENAME H BOCCTAHOBHTEIIAME.

356. Oupeaenyth pacueToM NPHMEPHBIE HHTEPBANE! TEMBEpaTyp Hpo-
TCKaHHA NPAMOH 4 00paTHOH peaximii 8 cHCTEME:

Tigy + e == Tily.
Kak nassipaetea cnocob ouneTkd THTaHa H APYIHUX METANOB, OCHOBAH-
HetH HA TOH H 0OAOGHEIX peakinax?

357. Meas oumuiator OT npuMecedl diekTponusoM. Onucate OV
rpouece. YTo npeucXoamMtT ApY Y10M ¢ NPUMECIMH UHHKA U cepebpa, ecim
oHM conepikarcd B Mean? CKOMbKO BpeMeHH NOTPCOYeTCS Bt NonyYSHHS
100 kr wucroli Mead, €Ci 3EKTPO)IM3 BecTH TipH cune toxa 1000A
(BLEXOZ NO TOKY HPUHATE paBHbiM 100%)7

358. PaccunTath, Kakue 13 JAHHBIX PEaKUMIA MOT'YT IPOHCXOOHTH NpH
CTAaHAAPTHLIX yCAOBHAX ¥ Apy 1000°C:

a} WOy +3C0q = Wy + 300,

6) WO + 3C(papum = Wag + 3COqy;

B} WO 1 3Cagg = Wi + 3Ca0g.

359. OnueaTs NUPOMCTANNY PIUYSCKUA, FTUAPOMETANAYDTHUECKHH u
IHEKLPOMETAJUTYPTHCCKITH  METONBl MOMYUEHHS METAINOB; HPKHBECIY
npaMephl Aoy YCHAR d-MeTaios YTIME citocobamu,

360. Kakue XxHMHUYECKHWE INEMEHTH HalbiBAIOTCH PEIKO3CMENbHBIMHA
anemertamu (P33)? HoueMy oHM odeHL GNU3KH O CBOMM CBOMHCTBAM?
Kax rofyqaior, pazfenstor ¥ TA¢ ucnonesyrot P37

361. Onncarb COCIaB K CTPOCHHE MONEKYT BOASBL Uemy paBHbi B ted
MAccOBbIE JOJAM BOAOpONA ¥ kKucroposa? Kakor Mexanusm ofpasoBaHus
suMadeckux cesselt 8 monexyse 107 Iouemy oHa noaspHas, dyeMy pa-
BEH €€ MMIOALHbIH MOMeHT?

362. IloueMy BOMA cnocobua pacTROPATH OYEHL MHOFHC BetuecTsa?
lloweMy pacrBOpeHHE BELMECTS R BONE COUPOBOMAALICA TCIVIOBHIMH K
JEPYTHMY BICHUAMY, XaPAKTCPHBIMU JUTH XBMHUIECKHUX peaxuuit?

363. OxapakTcpu3oBaTh XMMHYSCKHE CBOCTBA BOAR. 3aKOHUMIbL
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YDABHEHUA PeaKIiii:

}120 +MNa= H;O + C3H3 =
H,O+KH = H,O + 80, =
H,O+Ca = 11,0+C=

364. Oxapakrepasosarh coclas upuMeceit NpUpoaHbIX Bojl. € Kakol
UETbK TPOH3BOAHTCS BOAOHOATOTOBKA TIPAPO/HEIX BOA W U3 KaKUX OC-
HOBHBIX Ofigpanuit oHa cocTouT?

365. Kax 8 niponecce BOAONIOATOTOBKH [IPOH3BOAHTCA €€ OCBET/ICHUE
1 offeckpeMuUBaHLe?

366. Tlowemy nexenarTenbHO npncy'n.mue KHCHOPOXA B BOAS, HC-
RONB3YCMON ANA TexHmeckux fieneil? KakuMu MeToAaMi HpOM3BOINRTCA
YIQNEHAC KUCIOPOAA K APYFHX PACTBOPEHHDBIX [a30B U3 BOABI?

367. TlpucyreTasic KakHX TDHMECCH B BOIE XApaKkTEPU3yeTed £e xe-
CTKOCTRIO7 B ueM cocrouT pasnuune MeKIZY BPEMEHHOH ¥ TTOCTOAHHOH
KeCTROCTHIO? KakuMu mero1amu [poM3BOAUTCE YAKICHHE H3 BOJb CONEH
KECTKOCTH? : :

368. B KaxkdX eAMHNLAX HIMCPACTCR JKECTKOCTh Boas? [Iph kunsye-
Huu 200MA BONB), cofepxainel rmapokapOOHaT KajiblMA, BEIOAT OCANOK
maccoit 3,2mr, UcMy paBHa KECTKOCTD YTOH BOADBI?

369. Uemy pasHa BpeMEHHAA KECTKOCTH BOJBL, €CIH H3 PEAKIHO C
ruapoxapbonaTom, conepxkammmed B 100 Ma aro#t Boawl, notpebosaioct
4,7 M FSUMHOPMATIBHOTO PACTBOPA CONAHON KMTnoTHL?

370. Kaxyio Maccy coabl TpeSyercs 106aBuTh X | M° 8oLt IIst yeTpa-
HEHHA oDmeit KecrkocTy, paBHoit 5,3 Mr-3xa/n?

371. K OCHOBHBIM BHjiaM TOILIMBA OTHOCATCA KAMCHHBIR yrom, Topd,
HedTh W IPHPOAHBIE a3, Jars Kparkoe OHHCcAaHHe OCHOBHBIX BHAUB TOM-
JMBA, YK43aB HX COCTaB, ZOCTOUHCTBA U HENOCTATKY.

372, HekonaeMbii yrosib HCTIONB3YCTCA HETIOCPEACTBEHHO KaK TOMIH-
BO, @ TAOKE A frepepadorku R Goace UcHUKE BUakl ToIuMBa. Kakue su-
Abl TOILRMBA M KAKUM 00paIoM HOMYUAIOT U3 HCKOMAeMEIX yrei?

373, HedTb 1 NPHPOIARIL ra3 UCIONK3YIOTCH KAK TOILIABO K KaK Chl-
Pbe I8 DONYHEHHA PAsHOOOPAIHBEIX XMMHMECKAX poaykros. Kaxue Be-
IECTBA BXOJAAT B COCTAB ne(14 ¥ npuposnoio rada? Kakve xuMuueckue
NPOAYKTE H3 HYX Noty4anT?

374, Kaxasa xapaKTCpUCTHKA TOIUTHBA HA3HLIBACTCA €0 TCMAOTROPHOM
cnocobroctuio? Hemy pasHa temnoTeopHas cocoGHOCTs ApOB, Topda
Gyporo yroa, aHTpaunta, He)TH 1 NPHPOANOro raza?

375. Kakoi o0scuM BO3yXa, couepxawero 21% kucnoposaa, reobxo-
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ANM QAR CHKUTAHMA OOHOM TOHHBI KaMCHHOIO VEaM, cosepaainero 30%
yraepona’?

376. Ilpy cxuragun yras Maccol 6 r nomyucHo 10 i anokenaa yrae-
poaa. Hemy paBrO COACKAHHC YINICPOAa B 1AHTIOM yTie?

377. CKOMBKO TeIIA BLUIE/EICH TPH CrOPaHUM OZHOTO M° YHCION0
sonopona? Merana? oxcrja yrnepona (I1)? '

378. Kak nonyyatoT reHepatopHblii o3ayuHblit raz? Kaxoit ofbem
Bo3yxa (21% O,, ny.) TeopeTHYCCKH HEOOXOIMUM AN 1IPEBPALLCHHS 01~
HOH TOHHBI KOKCA B FCHCPATOPHEIH BOsayiNsld ras? Buyyoints ofhem
UOIYRAKOUIEACS CMECH 2308, €€ COCTAR B OOBEMHBIX NPOHEHTAX M TEIo-
TROPHYIO CTIOCOOHOCTD.

379, Kax nonsyyalor rescparopHblii BOIMROHM ra3? Belgucndts Teope-
THHECKHH COCTUB BOASHOTO ra32 ¥ €ro TEIDIOTBOPHYIO CHIOCOOHOCTS.

380. Feneparopunmti BogaHo# a3 corepxur 40% CO, 48% H., 6%
COy, 5%N, u 1%CH, Kaxoi 1eopetnuecknii ofnem so3myxa (21% O,
A.y.) HeoGXOAUM Mt cxuradus | M° Takoro rasa? Kakum Gyzet odwmii
00beM raza W ero cocTaB B OOBCMHBIX NPOLICHTAX TIOCHE CKUFAHitA, SCHH
CUHTATh, $TO MAPbi BO/ibl KOHACHCHPYIOTCS B XHAKOC1b?

381. B pesynbTale KakwxX XUMHUECKHX UPOLECCOB B BEPXHUX ClOAX
armoctepst 00pasyercs 030HOBBi cioi? Kaxoe 3mavenme a1s 3eMan
HMeeT 030HOsHIH cnoi B e€ armocdiepe? Kakne armocdepine 3arpsite-
HUA BBI3BIBAIOT Pa3pyICHHE 3AMUTHOFO 030HOBOTQ clios 3eMan? Kak
B3aMMO/ICHCTRYET 030H ¢ PpeonaMu, OKCHIAMH a30Ta, OXCHIOM YTAEpOda
(In?

382. Mouyemy HeupeprlBHO BO3PACIALT COACPKAHME Yy IIEKNCIIOTO 1233
B atmocthepe? TIouevy nuy Halllel HRAHETH ONLACHO HAKOIUICHHUC B BO3AY-
xe CO,7 Y7o 4Bn4eIca NPHaHHON HCYKITOHHOO BO3PACTAHHA CORCPKAHHM
yraproro rasa (CO) s atmocdepe? Uem onmacuo 310 semectso? Tlodemy
OKHCIICHHE DTOFO BENISCTBA A0 JIHOKCHAA YTIEPO/I@ 1IPOUCXOUME B aTMO-
cdepe kpaitHe mMeaTeHHO?

383. Kakoe razooOpasiioe coenmHeHue cephl, BuidpachBacMoe B ar-
Mocepy B OIPOMHBIX KOJIKYECTBAX, HAPYMIACT KOJOTHYECKOC PaBHOBE-
cue & npupoile? Kakue npoussoigcrea puoidpacsizaior B arMochepy Han-
Dobiilee KONKYECTRO JTOT'0 BelceTa Y

384. Ilouemy auokemn cephbl, BRIOpachiBacMbll B atMocepy, narydno
AEHCTBYET Ha METaNasl H CTPOHTCIbHBIE KoHCTpyKItn? Tlouemy on CHR-
KACT BPOAYKTHBHOCTh CEILXO3KYNETYD M YMEHBINALT KONHYECTRO Pibbl B
o38pax H perax?

385. Kaxosa npuuvHa BHIIATICHMS "KHCAOTHBIX HoxAcH"? YeM onac-
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HE! "KHCAOTHDIE DOMIH™?

386. Kakas "Tpoiika Meranios” vandonee 0nacna A 4eT0BeKa v OK-
Py*KalOILE# CPEZibl, UTO ABAACTCA HCTOMHUKOM 3al PA3HCHHA TUMH METAN-
NAMY TIOUBbL, BOMLI HIK BOsAyxa?

387. Kak nponcxoaut KpyroBopoT a3oTa B ipupoae?

388. Kak npoucxogut kpyroeopoT Kuctopoaa B npupone?

389. Kax npoMcxoa1T KpyroBopoT yrsiepoa B 1ipuposc?

390. TloyeMy petiicHNe MHOIHX IKOFOTHHECKUX HpabneM yyéHble CBa-
3BIBAIO L C PEINEHHEM IpOOIeMal BOXOPOAHOM YHEpreTHKA?

[ puMepbl peileds 3azay

Tlpamep 17. PaccunTarh, BOIMOMKHO IH TOIYYEHKE HKeIe3a [TPH CTaH-
JA2PTHEIX yenobusix u nph 1500 XK no peaxkusu: FeO + C=Fe¢ + CO.
flnan pewsennn. Peaxtus BO3MOXKGA, conu ¢e daeprua [udbea or-
pPUUATENLHE, TIOYTOMY HEOOXOIMMO 1O CHPAROHMULIM AAHHLIM PaCcCUHTATE
TEIUIOBOH (et W UIMEHEeHHE YHTPONUH PEakiiMH, a 3aieM JHEPi Mo
I'n66ca no cootHomweHmo: AG] = AH® - TAS®.
Pewienne.
1) ITo caeperemro 3akoHa [ ecca Haxoaum Tennoroi addexr peakiums:
AlTP=-110,5 - (-264,8)= 154,3 x[{x
2} Haxonum U3MEHEHHE SHTPOTTHIL:
AS°=(27,3 + 197,5) - (60,8+5,7)=158,3 JIx/K.
3) Bemucasenm 3aeprmo ['uG6ca npu 3a0anibix TeMIICparypax:
AGS, =154,3-298-158,3-10 * =107, xllx;
AGg =154,3-1500-158,3-10 * = 83, kllx.
Omeem. Bosmoxuo npu 1500 K.

IIpumep 18. Paccuurats BpeMEHHYI, NOCTOAHNYIO W OONIYIO Xeci-
KOCTB BOJBL, €C/TM 1S €€ YCTPaHEHWA TI0 WU3BECTKO-COLOBOMY METOLY K
50 a Bonw mobaeneno 7,4 r Ca(OH), u 5,3 © Na,CO;.

Nnaw pewenns. 1ipu aoGasnenuy >1ux pearenton k eoje Ca(Oll),
YCTPAHAET BPEMEHHYIO KECTKOCTER!

Mg(HCO5), + Ca(OH); = MgC0:d + CaCOp+ 2H,0,
a coJla — MOCTOSHHYIO ([IOCIE YAACHUA BPCMEHHOR);
MgCl, + Na,CO; = MgCO,d + 2NaCl.
Pewrenue.
1) Haxonum monapHyio Maccy okeusanenros Ca(Oll); n spemennyro
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HECIKOC L,

M, (Ca{QH),) = ———22l 37;
«(Ca{OH).) B >

x,, = _mEalOn),) = 7400 =4 107 Moau/it = 4 MMOAL/A,
M, (Ca(OtD),)- V(H,0) 37 50
2} Haxonum woagpuyio vaccy skeapaitcuta Na,CO; U oocTosHayro

HECTROUTR”

M, (Na,CO,) = MiNa,CO,) 106 _ 53:
B-n 12

m{Na,CO 53 3
Koo — ————{——3 ) = = 2 1Y MONB/ =2 MMOAL/A.
M, (Na,CQy) V(H,0) 53 50

3) O0mas Kec1KOCTh BOAL! PABHA CYMME TIOCTOAHHOM M BPEMCHHO#M

HECTKOLTH:
Kos— WMap e =4+ 2= 6 MMOIB/A.

Omaem BpeMmerHAay, NOC10s%HHAA ¥ 00WAaA KCCTKOCTL PABHBI COOL-

BCTCTBEHHO 4, 2 0 6 MMOSIL/ 1.

BAPHAHTHI KOHTPOJLHDBIX PABOT

| No Mo Homepa rauau
Ba- K/p
pHau- N
1a 1j213jalsle|718]9]10]11°12
] 2 (3741506 17 !8|910l]12]13{14;
01 ] 1 40] 46| 51| 67, 76l 115] 1211133 146] 1681 177,
| 200] 222} 230] 2331 261} 285] 304] 316! 340] 343| 366, 381
02 | 1 2] 391 47} 521 e8] 771114122 134] 147] 169{ |78’
1 T201]221] 2311 234] 262] 2861 303 3171 339] 344 367] 382!
03 f 3| 38 481 53] 69 78] 113] 1231 135] 148| 170; 179
.1 1202] 220] 232] 235] 2631 287 306[ 318, 338] 343 368 383
04 1 1 41 37) 49 541 70' 79| 112[124] 136] 149} 171} 180)]
I 12031 219] 2231 236/ 264| 288] 307; 319] 337] 34o! 369) 384
05 | 1 5136 :50 155171 (80 [111{125}137]150]1721181
1 IT 12041 218] 224] 237] 265| 289] 308] 320, 336 347] 370{ 385]
06 | 1 6| 351 41l 56| 721 81 110] 126] 138] 151|173} 182
i P11 [205]217] 225] 238] 266| 290] 309] 321| 335| 348[ 371 386




1 2 31 415|617 a9 001112113, 14
07 I 71341 421 570 73] 82{109[ 127|139 152) 174] 183
II 1206|216/ 226} 239| 267} 291} 310| 322} 334; 349| 372/ 387

08 I 8 331 43| 58! 74| 831108} 128 140! 1531 175] 184
IL ] 207] 215 227| 240] 2681 292] 296| 3231 333| 350) 373| 388

09 I 9| 32{ 44] 59 73] 84| 1071129 141| 154]| 161 185
II 208! 214] 228] 241 269] 293] 311] 324| 332{ 3511 374, 389

16 | 1 10] 33 45] 60; 611 85] 106] 130] 142} 155] 1621 186
IT ] 209] 213] 2291 242[ 270) 2941 312| 325; 32| 352| 375 390

11 1 1] 30] 41] 56] 62) 86| 103 116] 143 156| 163} 187
13 210) 222) 2301 2431 251 295| 313} 326] 340| 353} 376] 3481

12 | 12| 291 42} 57| 63] 87| 104/ 1171144| 157} 164| 188
H | 2112211231244 252} 271 314 327] 339| 354| 377| 382

13 I P3. 28! 43| 58| 64| 8811031 118) 145]| 158} 165|189
11 1212]220]232| 245|253, 2721 315] 328! 338 3551 378 343

i4 i 14: 271 44 391 65! 891102} 119] 131] 159] 166] 190
II 1191] 219 223] 246} 254} 273 299{ 329| 337| 356 379| 384

5 I 15, 261 45| 60| 66{ 90101120} 132} 160; 167|176
11 1 192] 218] 224| 247] 255 274] 297] 330] 336| 3571 380 385

i6 I 16 2§4 46| Si| 68 76,100 121: 133} 147) 1681 177
IT | 1931 217] 2251 248] 256] 2751 298 316/ 335[ 358! 361 386

17 I 17] 24{ 470 521 691 77 991221134 148} 169 178
1F 1194] 216} 226] 2491 257 276| 3001 317; 334| 335] 362 387

13 I 18| 40{ 48] 53] 70| 78] 981231 135! 149]170{ 179
I | 1951 215] 227 250] 2581 277} 301 318] 333] 360) 363} 388

19 1 191 39[ 49| 54; 71| 79| 97] 1241136, 1501 171] 180
I | 1967 2141 2281 233} 2591 278 302 319] 332} 3411 364, 389

20 1 200 38) S0] 55| 721 80f 96| 125 137[ 1511172 181
111197, 213 229] 234 260, 2791 303 3201 331} 342] 365, 390

21 1 28] 87) 44! 51| 73| Bl| 951126f 138) 152, 1731 182
il } 198, 2221 230 2351 261; 280 304{ 321} 3401 343) 3661 381

22 I 221 36; 45] 52| 74 82| 94| 127} 139 153| 1741 183
I ] 199) 2211 2311 2361 262; 281] 305 322] 3391 3441 367 382

i 23 I 231 35¢ 46] 53] 750 B3] 93] 128} 140! 154} 175 184,
1| 200] 2201 2321 237] 2631 2821 306] 323! 338l 345 368 383

24 I 11 347 47 54; 61 B4 92 126] ¥41] 1551 161] 185
11201 219) 223} 238) 2641 283] 307 324; 337 346} 3691 384

25 I 2! 33] 48] 55] 62| 85! 911130| 142] 156] 162|186
I 1202] 218} 224 239 265) 284] 308 3251 326/ 347 3701 383
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304 T 9 e 1Lz 15| 4
3 “1J5F116.14§LJ53L1§§ 187]
203 51 309] 326! 335] 34%] 371{ 8o
4 1141117} 1441 158] 164] 188]
204 310} 327] 334] 349 372 387
5 113] 1181 145] 159] 165] 18%
205! 1111 328] 3331 3501 373, 388
6E29 112} 119) 131] 160} 166| 190
206 214 312] 329 332, 351 374! 389
_ 7' 1110 120§ 132, 1481 167] 181
100?[211 3131 3301 3311 3521 375¢ 390
8 1107 121, 133] 149] 168! 182
208 114]316] 340; 353 376] 381
9] 2 109; 1227 134] 150{ 109} 183
209 | 3151 317{ 339 354] 377, 382
110 78, 10%] 1231135 151 1701 184
210 39“!il8_333k3§§_32§ﬁﬁgt
|1 | 72] 79| 107} 1241 136} 152 17LL18¢
I 254, 2931 297] 319] 337 356] 379} 384]
12 80y 106! 125] 137 153] 172] 156
212 " 298} 320] 336] 3571 380 385
3 105" 1261 138] 1541 173] 187
191 299! 321, 335] 358; 361] 386
14 104! 127) 139] 155, 1741 188
192] 300 322 534{ 359| 362 387
15 R3] 103] 128] 1400 156] 1751 189
193 | 3017 3231333 360] 363 388
16 1021 129, 141] 157] 161] 190!
194 302| 324} 332] 3411 364] 389,
17 101] 130! 1421 158] 162] 176
1954 2 303 325/ 3314 4*116%1390f
18 100] 1i6] 143] 159 T637 177,

| 196] 23 304] 320 340] 343, 360 381
19 99] 117) 144] 160) 164 178
197] 303! 3271 339] 344] 367, 382
|20 9g] 1181 145' 150] 165} 179,
198 306] 3281 338] 345! 368] 383
21 | 970 119 131 151 t66! 180
199] 21 3071 3291 337] 3461 369] 384
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{ 2 31456t 7i8]9 1018 12]{13] 14
45 1| 22| 30] 5| 52| e8] 90] 96] 120} i32[152] 167] 18]
11| 200] 218[231] 241] 265] 289] 308} 330] 336] 347! 370[ 385
46 1 23] 29| 46| 53] 70| 76! 95| 121] 133]153] 168] 182
1 201] 2171 232] 2420 266! 290] 309} 316} 335] 348] 371 386
47 i 1| 28] 47| sa4| 71| 77| 94]122]134] 154! 169} 183
I |202] 216] 223] 2431 267 2011 310] 317] 334} 349] 372] 387
48 1 21 27] a8l ss] 721 78| 93] 123]135] 155] 170| 184
1| 203] 215] 224| 2441 268] 292{ 311] 318] 33| 350| 373| 388
49 1 31 26 49| 56| 73] 79[ 92]124]136] 156] 171] 185
I |204] 214] 225] 2451 269] 2631 3121 319] 332 3511 374] 389
50 I 47 25] 500 s70 74] 80| 91]125!137] 157, 172] 186
1 |205] 213] 2261 246! 270 294] 313] 320} 331] 352! 375] 390
5] I 5| 241 48] 51| 75| 811115, 126, 138] 158] 173] 187
11| 206 222] 227] 24| 251 295] 314] 321 340| 353] 376 381
52 I 6| 40l 49! 3521 61| 82| 114] 127] 1391 159] 174] 188
I [207] 221] 228] 248 2521 271 315} 3221 339] 354} 377|382
53 1 70 300 5617530 621 831 113] 1281 140 160] 175] 189
I | 208] 220] 229] 249] 253] 272] 296! 323} 338 355! 378} 383
54 I 8| 38| 41] 54| 63| 4] 112{129] 141] 146] 171] 190
| 209] 219] 230] 250| 254| 273] 297! 324] 337] 356! 379] 384
55 I 91 37] 42] 55| 4] 85| 111 130] 142] 147, 172} 176
11| 210 218} 231] 233] 255] 274] 298] 325! 337] 357] 380! 385
36 I 10] 36| 43; 56| 65 86 110 116|143} 148] 1730177
1 [ 2117 2171 2321 234] 256] 275] 299] 326] 335! 358] 361} 386
57 I 11] 35| 44 57| 66] 871 109] 117} 144} 149] 174} 178
T | 212] 216] 223] 235) 257| 276} 300] 327] 334} 359 362| 387
58 I 12] 34] 45| 38| 67] 88| 108 18] 145] 150] 175| 179
11 | 191 215] 224] 236] 258} 277] 301] 328] 333 360] 363! 388
59 1 13] 33| 46| 59| 68 89| 107| 119] 131! 151] 161 180
It | 192! 214] 2251 23712591 2781 3021 329{ 332 341 364] 389
60 1 14] 320 47] 60] 69| 90l 106} 120/ 132} 152 162} 181
11| 193] 21371 226] 238{ 260] 279} 303| 330/ 331 342] 365] 390
61 1 151 31, 41 se| 70! 79]105] 121] 133] 153] 163] 182
11| 194] 2221 227] 2391 2611 280! 304} 316] 340! 343] 366| 381
62 i 16| 300 42| 58] 71| 80| 104] 122] 134} 154] 164! 183
I 1195 221( 228] 240] 262! 281} 305] 317} 339! 344] 3671 382
63 I 170 29 43] e0] 72 81)103] 123]135] 155] 165] 184
11| 196] 220] 229! 241] 263] 282] 306} 318] 338] 345] 368 383
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Yacrs 1L JABOPATOPHLIE PABOTHI
TEXHHKA BBIHOJHEHUSA JAROPATOPHBIX PABOT

XuMHA — IKCUSPUMEHTANBHO-TEOPETHUECKAA HAYKd, OJITOMY BBI-
nonuverue NadoPaTOPHOTO NPAKIMKYMA HBAsSCICH 0Bs3aTebHBIM JIeMels-
ToM yueOHOFO npotiecca. [pn spH1omHeHnn mabopatopHeix pabor npnod-
PETAKITCH MABLIKM HAYMHOFO IKCNCPHUMEHTa W PAIBUBACTCH HMCCICHOBA-
TEHLCKHHI 1I0AX0X K H3YYeHHIO OucuniuHel. TIpH nposeaenuy nadopa-
TOPHEIX pabol neobxoanmo cobmonate obutuce npasuia paborel B XuMy-
HeCKHX 1afopalopuax u PAaBHIa Texiinky 6e300aciocI i

Obwue npasicra. B nabopatopHbix paloTax 110 XUMHK HCIIORBIYIOTCH
€/IKHE, AFPCCCUBHMBIC U 8/I0BUATEIC BemiecTsa, [TodToMy ofisle AelHcTBuS C
XHUMHUYECKMMY BEllecTBaMH TpeOy 0T OCTOPOKHOCTH H BHHMaHHA. B 10 we
BpeMa HEOOXOAKMO yCBOMTh, 4TO padoTa B XMMHYCCKOH nabopaTophy co-
BepuucHHo Gezonacua 1pu cTporom coGinozenny npaswin u tpebosanuit
TeXHuKn Oc3onacHocTu. TlpH BhmonHennn naboparopseix pador Heobxo-
AHMO cob.ronats cneayomue obmue TIPABUJIA:

L. Conepxainb pabouce MECTO B UMCTOTE U TIOPRIKE,

2. Mpucrynath K BLIMOJHEHHIO OIIRITA JWIGH TOVI3, KOT/1a 0TYE1ANRO
YACHEHB! 11€/1b W 3a74a4M €ro, KOraa 00ayMadbl OTAETbHBIC DTaNbl BHIOMI-
HEHUSA OTILITA.

3. Kaxaas uz pabor, KOk OTACA6HLIH ONLIT NCINAHE BHITIOTIATHE
€A TIMATENLHO, AKKYPATHO, OE3 TOPONIMBOCTH,

4. Heo6xoumo cobnroaats Bee TpebopaHis, COOCPIKALUCCT B MCTO-
MHYECKUX YKA3auuax K siabopaTopHbiv paboram.

5. locae uenon,30BaHMs peaktiBa ero HeodXONUMO cpasy ClaBMIbL
Ha MeCTo, o0 HC co3naBarh Gecnopaaka Ha pafiodeM mecTe W He nepe-
NYTATE PEAKTHBL] APY PACCTAHOBKE HX B KOHUE 3aHATHA.

6. B naGoparopun HeoBX0AUMG COOMOAATE TUILMHY, 3alpCLIACTCH
£CTh, IUTh M 3AHHMATHCS NOCTOPOHUMMH ACIIAMH.

7. llocac cropuanma paborbl HY XILG BLIMBITh PYKIL

Texnuxa dezonacnocmu. Cpedyn XUMUIMECKMX PEUlCHTOB HMEWTCH
ATOBHTBIC BELISCTRA, OKa3biBAIOLIME 10KCHUECKOE BO3UCHCIBHE Ha Opra-
HU3M SE€I0BCKA B LENOM {MBLIIBAK, CYDbMA, CHUHELL, PUYTH M BX COCIIHte-
HHS, UHAHOBOLOPOARAR KHCHOTA W €€ COM, IIOIEHEL, CEPOBOOPOL, OK-
cun vraepons (1D, aMmMpar, OKCHAR 430Td), H arpeCCHBHBIC BEUICCTRA,
OKA3BIBAIOHIHE JIOKAILRBIC BOIACHCTBHA H2 KOXKY (KHCAO1HL ¥ UICAOUK)
Tipn pabore ¢ HUMKM Heabxouumo cobmodale credyoiune HPABWIA 1o
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TEXHHKE HEI0ACHOCTH;

1. Bee ONBITE] ¢ SHOBATBIMI ¥ CHIBHO THIAXHYUIAMH BCUICCTBAMH, a
TAKKE HATPEBANHE M BHIMAPUBAHME PACTBOPOB NPOM3BOUHTL TOALKO B BBI-
TOKHOM mKady.

2. He HakaoHATHCA HAN COCYIAOM C KUMALICH KHIKOCTLIO. Harpenae-
My10 pOOHpKY [EpXaTh OTBEPCTHEM B CTOPOHY, @ He K ccfie HiTn coceny,
TAK KAK MOXKET Npou3oiiTh BBIGpOC xuakocry. [Iporpeeats BCC coaCpkH-
Moe Npo0UpKH, a HE TONBKO CRU3Y.

3. Hroxare, BeWECTBO CICAVET, HE BIHIXAA napbl NOMHOW Ipylbio, a
HANPaBIAL UX K cele JBUKCHHEM PYKH.

4. PaBoTEI ¢ KMCAOTAMU K HIEIOYAMH [IPOBOANTE Tak, UTODE! PEAKTH-
BSL 1ie HOMANANK HA ONEXJIY, Muio, pyxu. Hamusas pacteop B mpobupky,
€€ Haj0 AepKaThk Ha HCKOTOPOM PacCTONHUM 0T cebd.

5. Tlpu oOpainesuy ¢ HEU3BECTHBHIMH MITH HEJLOCTATOUHO K3YYeHHhIMHA
BCIECTBAMY HEOOX0/IMMO RDONBASTE NOBBILEHHYH) OCTOPOXHOCTH. Hi B
KOEM CJTyuae Hellbas PODORATH BEUIECTBO HA BKyC!

6. lieoGxoanmo Tomiac ke yOpars Bee npoinToe, pasbuToe U Ipocsl-
[IGHHOE Ha CTONAX MAM Ha 1ony B naboparopHu. B ciy«ae, €Cian KHLIOTA
IPONBETCA HA I0:1, €€ TYT K€ CHEIYeT 3achiliaTh HecKoM, codparh ero u
BhIHECTH M3 NoMcIueHwsi. OOnUToe MECTO HYKHO BBIMBITE PACTBOPOM CO-
AL

7. 3abop TAOBUTLIX M EIKUX WHUIKOCTEH B NMIICTKH (POM3ROAHTL HE
PIOM, & IPK MOMOLLH PEIHHOBOK TPYIIY.

8. TIpu u3mMenbyCHER CYXHUX WeNoUeH cleyel HaNeBaTs NPeAOXPaHH-
TENBHEIE OuKK. bpals TRepIyO UILNOYE TONABKO AUHIETOM WK LIMIIUAMH.

9. licneas ynorpednats A OMLITOR BEUIECTRA W3 CKIAHOK M DaHOK
0e3 YTMRETOK H C Hepa3OOpUHBBIMA HAATIMCSMHE,

10. Tlpn npuroTOBRNEHHH PACTBOPOR CEPHON KMCIIOTHL KHCIOTY 1LY XKHO
AHTE B BOAY, a He HA00OPOT, TAK KAK BCIEACTBHE CHIBHOI'O MECTHOO Pa-
30PPCRAHUA BOIMOXKHC pasOpLi3rdBaHBE KOHUCHTPUPOBAHHON KWC/IOTDL.
[Ipy 3TOM HAIO NOMH30BATHCH TOHKOCTEHHON CKIHKOH KK dapdoposoi
HOCY 0.

11, Ilukakux pemeets u3 naboparopuy Hesinza Opats A0MOIL.

12. Meranamaeckas pryTs u ee Rapsi —— CibHblf 421, Tlootomy pTyTh,
IPOSIHTAY 1IpM TIOTIOMKE KIpHOOPOB U TEpMOMETPOB, jondHa OhITb Tuia-
TeNpHO cobpana. CobUpaloT PTYTE ¢ BOMONTBHIO AMANILIAMUPORANHBIX [U1A~
CTHHOK W2 MEXH 4w Benoli xecy.

13. B xawzoit xuMuueckol nadoparopHu umeercs aureuxa. Hano
YMeTh OKa3LIBATEH [ICPBYIC MOMONIEL [tOCTPAAABIUKM, KOTAA 3TO Heedxoan-
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MO

__Tlpoucmecrue

J

__ Hepsasg nomoins ‘|

RKOLH ]
OsK0FH OrHCM, NIAPOM, TOPSHIHVV TIpeaMeTamMd

}-it erenienu
(xkpacHO12)

R

Hasomute Bary, cMOYEHHYW JTH-
TOBEIM crpToM  FloBTopuTh CcMa-
YHRAHHE

il-i crencun
(ny3bipn)

H)-it crenmenn
(paspylIcHHe TKaHCH)

To xe. ObpabatniBats 5%-M pac-
isopom KMnO; wm 5%-m pacteo-
POM TaHUHUHA.
{IoKpRITS paHy CTCPHUABLHOH NOBS3-
KOH M BbI3BatbBpava |

Oxorn kUCIOTAMR {CEPHOM, a30T-
HOl, dochoprol), xaopoM  wuaM
| BpovoM

NpombITe 0%01  BoALINKMM KOITH4C-
CTBOM BOIBI, 3aTcM 5%-v paciso-
pom  uapokapboHara HATPusL,

Osxorn Bicnouamm

—te—

ITpoMbITE 06A.ILHO BOLOK

(hxoru Fias

ilpu oxore KHCTIOTAMH IIPOMbIlL
3%-m paci1sopon Na,COy

[Tpu okore WENoHaMy (IPHMENIThH
2% pacTBop GopHOE KMCAOTH]

OTPABAEHHA

ﬂonaaanm: CAKEX BCIISCIB B POT H
NHIMCBEPH ICTLNBIE OPTaHK

IIpn momapanmn KuCIOT 1ML Ka-
muny ¥y oxcuaa Maraua, Flpw no-
NalaHHY  IS404eH  TIHTL  paciBop
TUMOHHON  KMCITOTBl  wAKM  OYCHB

!Otpasnenne  TBEPUBIMA WA HKHA-
KHMM BELIECTRAMH

Briznars poty. BeIug 1%-A pac-
180D Cy.hara mesm(lly 4'

O tpaeneninie rasamu

FlocTpajasiier0 HEMEIUCHBO BB~

J—

BCCTH Ha CBEXHA BO3IYX.

14. 1Tpn nopesax crexnosm pamy HYKHO 1IpoACIHIHbULIpOBaTL pac-
TBOPOM NIEPMANL 2HATA KATUN WM CHIKPIOM, CMa3aTh HO40M N nepepss3all

OUHTOM.

15 Tlocne okd3amusa CpBOH NOMOMIM MOCIPALABILCEO HeoDX0AUMO

HBIPABHTE K Bpady.

16, B measax aporsouasxaproi 5e30Naciocty XUMHHECKAS Habopa-
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TOPUA CHAGKCHA OFHEIYUWIMTEAAMK, 511, AKAMH ¢ TICCKOM, 4COeCTOBBIMH
ofgesaamy. HoobxoauMo 3HaTh, rae HAXOARTCA IPO1UBOLOKAPHBIC CPeil-
CTEA B IIOPSIOK CPOYLION JBAKYAHUy 13 TADopaTOpHH TPy NOKape.

Ogopmiaenue omdaema. lpu Bou wmenun nabopartopaoit paboThl
KOKALI CTYJEHT IRIIET 0TUeT Mo pabore. 3aHucu najo BECTH TaK, Yrodul
OBH KPATKO W JIOFHMYHO ONMCHIBANM pabory, HCHOARIYEMBIC HPHOODLL #
peaxTHBbl. B oTYeTe JOMKHBE Obith OTPAXKEHO cheayioinee: 1) Haipanwue
paloTbl ¥ JaTa €¢ BRIIOAHEHHS; 2) Beib paboThl B UENOM H KaXIOro oT-
JENBHOFD OMLITA (310 MOryT OhiTh: NOMYUEHHE BEWIECTBA, MCCNCAOBAHKC
€ro CBOACTB ¥ aAp.); 3) cXema YCrauoBKH W e¢ onucanue; 4) TopsaoK Bhl-
nonHeHUA padoThi {Xoi paboret); 5} rabiMua SKCOEPUMEHTANLHBIX JaH-
HBIX; 6) BHIYMCICHMC HMCKOMOH BEMHuMHK, 7) pacueT OImMOKH ONDLITA;
8) BLIBOALL

Pa6ota 1. ONPEAEJEHHE MOJIAPHON MACCBI CO;
Beedenue. [10 3akoHy Aporaapo, pasHble 00BLEMEL [A308, B3STHIX 1IPH
ONALAKOBOH TEMAEpATYpe M OAMHAKOBOM JABNEHHH, COJCPXAT paBHOE
YHCRO Monexysr. (rcioia clieVeT, YTO Macchl paBHEIX OOBEMOB ABYX Ia-
30B OTHOCATCA ADPYT K IPYTY, KaK ¥X MOAEKYIAPHBIE, M YHCHCHO PaBHbiS
HM MOJIAPHBIC MAcChE:
m, M,
m, M,’
FAe m; ¥ m; — Macckl rasos; M| u M, —— mMonapHbie Maccsl 2THX Fa30B.
OTHOWEHHC MACCHl MAHHOTO Ta3a K Macce Toro ke o0beMa Npyroro
ra3a, B3ATOrO fipH TOH e TCMIEPATYPE ¥ TOM KE NABIICHHN, HA3BIBACTCH
OTHOCHTEJILHON 1H10THOCTBIO fIEPBOro ra3a no BTopoMy. Hanpumep, macca
in mmokenna yrnepoyla pasta 1,98 ¢, a macca 11 Bogopona npu TeX ke ye-

nospgx — 0,09 r, orkyaa nnorHoers CO; 1o BOAOPOAY COCTABHT:
1,98/0,09 = 22,
O6osnauum 0THOCHTCABHYIO HIOTHOCTS rasa Sykeoi . Toraa:
m, M,
D= —~=-—-= , 0TKvaa M, = D-M.,
m, M,

T. €. MOIAPHAA MACCa FA3a PaBHA €r0 (UTOTHOS1K HO OTHOIICHMIO KO BTO-
POMY rasy, yMHOXKCHHOMY Ha MOASPHYIO MACCy BIOPOIG rasa.

I‘]&U.IC BCETO HTOTHOCTH PAIMHYHLIX Taz08 ONPCACIHIKOT NQ O rHMDE-
HHIO K BOJIODO/Y — CAMOMY JIeTKOMY H3 BeeX razos. [Tockonbky Morap-
HaA Macca BOJOPGEA paBHa 2, TO B 3TOM Cjtydae yp&BHeHHC Aag pacuiTa
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MO BADHLIXD MACC § 4308 UMOCT BRY,
M = 2D, .

a

Hepeako Takxe MOEAPHYK Maccy rasa BhIYMCIIKT HCXOZS U3 €10
MACTHOCIH 10 BO3ZNYXY. XOL% BOSAYX fpenpcrapiser coboli cMcch we-
CKONBKMX TFa30B, M3BECTHA €10 CPeMAS  MOISPHAA  Macez, pasHad
29 r/Mone. B 310M Cllydac ypaBHEHHE 18 PACHET2 MOJBIPHBIX Mace ra3oR
HMeeT BUIL

Mmz = 29Dgcn.

Monspaylo Maccy rasa MOWKHO ONPEAS.IMTh TAKKE Gepe3 MOisIpHbI
obnes, pasHni 22,4 i/ mons. /s 21oro HaXOAST 00bCM, 3aHUMaEMEIH
NpH HOPMAALHLEIX VCIOBMAX OfpCUeNeHHOH Maccol aannore razoodpai-
HOCO BEUISCTRA, 4 38TEM BLIYRCAION Macey 22,4 4 3t o BewweTea. [lomy-
HEHHAA BCIHYYHA MB/RLTCH CT0 MOMMpPHOI Maccoi

Hamepenns o0BEMOoB ra308 OOBIMHO NPOBOAT TTPH YCIOBHAX, Otid-
YIKNIAXCS OT HOPMAALHLIX J{ng npuBeaeHds 00bema raza k H. y. UCho.Ib-
3VI0T ypasHeuye Kianeipoua:

PV PV, '
1 T,
e’V obObeM rasza npu aasnciuy P u Temacpatype T; Vo — ofsewm 1aza
npH HopMmanbHoM sasaenund Py (101325 1ia) u remneparype T, (273K).

MoOApHYIO Macey raza MOKHO TaK&e BlUWCINRTL [0 YPABIEHHK) CO-

ClOAHAA HOCANLHOI O 1a3a - ypasHcHHio Knanciipona-Menaeneera,

PV = LRT,
M

rae P — 1asnenue raza (Ila); V — ero obnes (M‘); m — Macea (r); M -
moApHag macca (1/Monb); T — abcomnoinas 1emitepatypa (K); R mo-
nsApHas ra3opas LocosHnag, pasras 8,314 Jx/(monn K).

Lean pubonst OnpenesTuts MONIPHYIO MACCY AHOKCHAA Yrnepua.

Xoo padomer 1. Cyxyro x0udy JIOTHC 34KPHITL NPOOKOR # 0TMETUTS
4eploi YPOBEHL, A0 KOTopol ¢ npodka Bow.ia B ropho koi0p. BisecHib
KONBY ¢ rpoBxoil ¢ TouHOCTEIO Ko 0,021 (my ).

2. Hanoaamb KonGy IMOKCHI0M yraiepona Wi anmapara Kunma. [May
CHEAYET MPOIYCKATh B K0.10Y MEITEHHRO, W100B MOKHO OLLIO CUHTATH ITy-
3LIPBKH 8 NPOMBIBHRIX CKHAHKAX.

3. Yepez 5 mun, He 3akpeleag xpada y anapara Konpa, memIeHHo
BEIHY T TA300TBO,1HYIO TPYOKY U3 KOTOBL M TOTUAC 3AKPLITL, kOAGy 1pos-
KOH.

4. Bigecu1h k0a0y ¢ AHOKCHAOM ¥iUEpona HA TEX e BCCaX H ¢ 7Ol
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KC TONHOCTEIO, 10 U KoA0y ¢ BO3AYXOM {Mo).

5. Wameputh pabounit obwem koadnt Vi, Ias 4ero HanomHNTL KoUly
AMCTHANRPOBAHHON BOAOH 10 HYEPTH Ha lieiike KOA0h! K 3aMEPHTE OObem
BOABL, BLIIMB €€ B MEPULIA HHNUHAD.

6.3anucats aTMOC(EpUOE AABJIEHHE W TEMICPATYPY, NPH KO10DBIX
HPOBOJUTCA ONBIT, @ TAKKE ypasHeHue noiyucuns CO; npwu s3auMoped-
CTBMY MPAMOPa ¢ CONAHONR KHENOTOM.

7. Berauens 00beM rasa Vi OpH HOPMAILHDIX YCIOBHAX 1O YPaBHC-
Ao Knanekipona,

8. BeruuconTh Maccy Bo3oyxa (m;) B oOseme Xoabsl, yRdTRIBAN, YTO
npu 0°C 1 101,3 xI1a macca 11 Bo3nyxa paBua 1,293 v,

9. Haliti maccy riyctoit (Oe3 Bozayxa) xoalml ¢ npodkod my = m - ms.

10. Haittn maccy amokcuna yrneposa s oobeme kosibel ms = m; - my.

1. Ompeaenmts OTHOCUTAABHYIO IIOTHOCTL AMOKCHAA VIIEPOAR HO

m
BOZHYXY Doy = ~ 2 .
n;
12. Berupcnuts Monapuyo Maccy CO; tpems cnocobamu:
a) io BO3yxy: M = 29Dy05;

2,4m
6) fo 3akoHy Asoraapo: Mo, = 2—’{}—5-;
[¢]
. mRT
B} 10 ypasuewmio Knanedpona-Mennencesa: My, = “-{i—\;;—, H ce

CPERHCE JHAUCHME ¢ TOMHOCTLIO 0 OAHOMC 3HAKA IIOCHE 3aMgToH.
13. Onpenenutt NOTPEIHOCTE OIMLITA, CPABHUBAS CPEANHEE ONMBITHOE
3HAUCHHE ¢ TEOPeTUYECKOH pernHon (44,0 r/monb), U CAERATh BRIBOIL.

Pabora 2. YCTAHOBJEHHE ®OPMYJIbl BEIHECTBA

Beaeoenue, BopMyna XHMAYECKOTO COSIMHCHHSA NOKA3LIBALT, U3 KaKUX
AUEMEHTOR COCTOHT HAHHOE BEILECTBO M CHOMBKO ATOMOB KRKIMIO die-
MEHTaZ BXOAMY B COCTaB €10 MOJleKyin. MaccoBbie COOTHOILEHWS YIEMeH-
TOB B MOJIEKY:1AX MOXHO APEICTA8W1b KAK OTHOINESHHC MPOH3BeAeHMH co-
OTBETCTRY UMY dTOMHBIX MECC H2 WMCIQ A10MOB KWKAOTO IMEMEHTR B
Monexyne. IToyroMy MOXKHO 3amicaTs:

m i my = XA VAL A,
Tae my , My , My — COAEPXKAHUA ICMEHTOB B JIAIIHOM COCIMHEHHH {%%);
X, ¥, Z - UHCJIO ATOMOR COOTBEICYBYIOIUMX MIEMEHTOB B MONEKYIE; A,
Az, Ay — SGTOMHBIE MACCH INEMEHTOR.
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H3 21010 YpaREEHMA Crenyel:

YTO MOZBOIACT HAXO0AM b OTHOUICHHA MEKAY YHC/IAMH aTOMOB B MOACKY-
ne.

Npumep. Bemectro coacpxur 32,43% narpms. 22,559 cepul u
45,02% xucaoposa CoorHoweHue auCe;T aToMoB B HOpMYIIe AZHHOL O CO-
E/IHHEHHA BbIPAKACTCA YHC1AMY,

niy . z= 2332233502 6705280,
23 32 16
Fciu camoe McHBInee vueno (0,705) IpUHATS 32 ¢IUHMITY, TO
x:1y:z =2:1:4

CirenosatensHo, hopmyna coexunenus Na,SO,. Da dopmyna 6y e
apocTciimed, I0OCKONBKY NOMYYEHHOS COOTHOUIRNINE MOXKET OLITh Bbl-
PaXeHO TAKKC W HHCIaMW, KPATHEIMN HAHASHHBIM.

Jas yCTAROBICHMA MCIMIION  HOPMYIIB HEOOXOAUMO 3HAIL MO-
ACKYNAPHYH) Maccy COCIMHCHHA, ITO NO3BOANCI HAWIH UCTHRUOL COQF-
HOLIEHHR aTOMOB 8 Mo.iexy.1aX, Tak, Hanprvmep, enzon colepin) 92,3%
yueposa # 7. 7% roaopo.sa. Halinensas M2 »Toro cociapa apoctcimas
¢popmyna CH Ho p gelicteiutensHoc v vosekysisipnas Macca OeHso.a, of-
pelenseMan o IWIOTROCTH €F0 napa, paslia He 13 (121}, a 78. Cne.losa-
Te.IbHO, HCeTHHEAA Gopuyna Gensona Cele.

Kpucransornapalavs HasbiBalOTC KPUCTAIMUECKHE BEMECI N,
BKJTIOMAKILIME MOSICKYAB! BOAbl, Ranpumep rance Cas0,- 2H-0. Meanbii
kyropoe CuS0;-SH,O wn r.n. Kpucraanel vgpalbl Mpy HarpcRainy Tepa-
10T KPRCTR&UIMIRIMOHHYIO BOAY, IIepexons kB Oe3soudnbne conu. [oabnach
3THM, MOXKHO OUPEJIC/IUTE COACPKAHHE BOJIbl B KPHCTALIOIHAPAIC, & -
1em, sHad (PopMy Ty OC3ROUHONW COIH, PACCHUTArE UMCIO MOLIEKYJE ROJbL,
APHCOEAUHIIOUNXCA K 0JIHOH MOacKy i¢ 8CIBOAHOTH COMH.

e pubompr ABRSICICHE YCTAHOBJICHNEG COACPKAHHAA BOABE B KpH-
CTanor BAPAsC.

Xoad pabomist

1 Bo s3remennsiii cyXol THress Hacnumink 0.5 « 1 r kpucTaiioru -
para MCIROTO Kyliopoca.

2. THFPENB C KPUCTATIONRAPATOM B3BCCHTL HA TEXHOXMMUUECKMX Be-
cax ¢ TouHoctsio no 0,01 ¢,

3 [Momecryrs TUIENb B HAPCFYIO ICCOUNYIO GaHI0 | BhiAepXaTh 20~
30 win.
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4. llepenecTd IMATIAMH TATEAL B On SMKATOP K OXJTARH L.

5. BapecuTs OXNEKUEEHHBIA THEED,

6. IlopTopUTE OPOKAMUBAHUE TUIVIR, CHOBA OXHIAUTDL €50 B DKCHKATO-
pe 1 B3BecuTh. Echn Bec m3Mermwics ¢ Sonee yem Ha 0,01 1, npoxanysa-
HHUC [FPEKPATHTS.

7. Ilo pe3ynbTaraM MOCHeIHETD BIBSIHBAHUS 3af0IHUTE Tabnuiy pe-
3¥YNbTATOR ONBITA.

Macca Macca Turm. ¢ Macea Macca Macca
THTH, T KpUCTasio- KpycTall- Gesgonsoll | Boant, T
THADATOM, I JIOTKBPATS, © COTH, T

8. PaccuntaTs 9HCIO MOJNCH BOABI, (IPUXOAMHIMXCS HA ORMH MOJB
CuSOy, n 3ammcars GopMysTy MEAIIOre KYIopoca, ONpeAeNeHHYIO OfbIT-
HBIM TTyTeM.

9. OnpeneanTs DOIPEIIHOCTE OMbITA, HCXOUA M3 TOTO, YTO HACATbHAs
dopmyna meanoro kynopoca CuSOy- 51,0,

B oryere onucate onwiT, 1IPUBECTH TabMKLY PE3YARTATOB W BCE Bhi-
YUCHCHHA M CACAATL BLIBOJ.

Pabora 3. TEIUIOTA XHMWYECKO#1 PEAKLIHH

Beedenue: Boe xumuyeckne peakiiy 1 $HIHKO-XHMHYECKHS NIPOLIEC-
CEl {PaCTBOPCHHME, INVIABICHKE, MCMAPCHHE, V'HAPATAIME, copdums u JIp.)
COTIPOBOXMCIAIOTCE TOFNIOIEHACM HIR BLIJCICHUEM TCIVIOBOH IHEPTHH.
Peakuuy, saylue ¢ BbIAEIEHNEM TEIA, HASBIBAIOTCA SKIOTEPMHYECKAMI,
& C NOCIOLISHHEM TEMNa — DHAOTEPMAYECKHMY. KOMMUeCTBO BLINCHEHHO-
r0 WK [OrAOUEHHONG TERVIA pH MPOTEKAHUH PCAKUHM HA3BIBAETCH €€
TEMNOBKIM Mhrek10M.

DKCHCPHMCHTEWBHOE OLPCHETTCHHE TENAQBLIX Z}QJQJBKTOB XAMHYECKHX
® QU3HKO-XAMHYSCKHX 1POUCCCOR NPOBOAAT B CHELMATBLHEIX IPHOOPAX
— KaiopuMeTpax. Kanopumerp (CM. prc.} npeaciaspiaeT coboit cocya,
cHabxeHHbI TeRIoN30IMpyouei pyOamikoll Ans yMCHBIUCHAS TENRO06-
MEHa ¢ OKpyMatolcH Cpefoh, TepMoMeTpoM M Memaikoit, [Tpocreiimui
KanopUMETR COCTOMT M3 ABYX CTAKAHOB: HapyxkHoro (1) u BHEYTPEHHCTO
(2} — COOCTBEHHO K4NOPHMETDE, YCTAHOBIEHHOTO HA TEILTOM3OIAPYIO-
mer noacraske (3) n cHA0KEHHOTO KPBHUUKOH (4) ¢ OTBEPCTHIMH JUIA
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repyonte 1pal 3 ) Memaavi(6i, Y 1o0b! CBUCTE NOTEPE TCHLLL K MUHHMYMY,
BHY TPCHHMI] CIAKAH HE L 10.0KCH KaCaThCA CTEHOK BHEBNIE O,
Koawuccrse terulotst, seiiemsefics
- N N0l Hsieics B X01¢ npouecca, vil-
s o0 \ peaenacTes io M3BCCTHOH hopy e
RN i

Q“"" K-A l', {t )
77 rie: K - Ter1oeMROCTS KRQpHMETIE-
// CKOR cHeTeMbl, AT - H3viCHeHHE TeMrepa-
/ FYPHI # XOAC MPOHECed.
/ No  duastcekory  CMBICHY  181L108M-
KOCTE KAI0PHMEFPHUSCKO Cuctevul €CTh
KOJHUHCCTBO  TEILIOrB], REOOXOIWMOE LI
\ HATPEBa BCeX €€ 4acTell Ha OJHH FPAIve.
Ona CKIZ(LIBACLCH U3 TETLI0EMKOCTH PCaK-
TMoRHOH evech (pacTsopa) (C, mp) v
TOEMKOCTH BHY1peHHet & eTakaua (C_my, )
K=Cprmyp - Cor my. {2
[HoCcKONBKY  KONLCHIPAHMG  paciBopa
Pue. €seva 7pocTeliero Ka- yana, y 1enbAYH) TEILIOSMKOCH, Pac (BOPa
A0pHMETa; IPHMCM PABHON TEILTOCMKOCIN BO.bE, I.¢
1) Hapywunti c1akaM; 2) sivi- . . .
poumti ¢ raxan: 3) mmomoml’)y_ 4.18 xJxxr, Macca pacTropa MIBCCTHA H
Jomas  f0acTABKa, 4 Kpeiuka: TSMHOEMKOCTE PACTBOPA JHCTKO MOKET Oblih
5) tepmoMeTn; 6) Memla.ika BLIMMCICHA, TEIAQEVKOCTE  KATOpHMEpa
ApeICTORT W3MepHTh. Hoarosy 1aHnas pa-
0012 BLINOAHASTCA B, (Bd I1AMal
1.Onpeneneaue TEII0eMKOCTY Ka10pHMEIpa.
2.0npeneieHue TeTEI0BEIX 2ONOOKTOR peakunil B PAIAKO-XAMBUCCKIY
NPOLCCCOB.
Lew padome: (JCBOHTL METOAUKY M HIPE 1€ IMTL C TOVOUILIY Lpo-
CTEAINETD KAIOPIMETPA TEHA0BOH YD) AEMUUCCKON Peakily il hi-
SHKO-XHMHYCCEOrO MPOLECC PACTBOPEHHA BELHICCTBA.

[ Ao i RO 1 R

1y
i

3
.
/

¥

Onpim . Onpedeientie Men ioCMROCMU K LopuMCHpa

1. 3amucats reMmeparypy nverono xatopusepa (1)

2. B oticapubiil cTakad nabpath ¢ HOMOLBI MoPHOMO LMHALPA
100M Hatperoft 10 45-55° € BO/ibi, TOVMUCPATY Py MIMEDHI L ¢ TURHOLEBIO
20 9.17C 3 ranpcain ¢ T4) boloipo BBLINTL HATPETY K BOTY BO By FRCHHAA
CTAKAR KajupyveTpd. FIOCTOSHIIG ACPEVCIURRAN, dCPe? hKTVI0 MBHY Ty
3AMCPS L FEMHEPATYDY BOTEL B KAUTOPHMETPE H TOXAIAHISE TCPMOMCTPA
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3AHOCHTH B 1aDANILY:

Bpems, Mmun | 0 1 2 3 4 5 6 7 g 9 110
T,°C

B xoae wimepennii HabmonaeTed 3 nepuona:

1. Temneparypa B KanopuMeTpe OBICTPO YMEHBIUACTCS — HArpesaer-
¢ BHYTPEHHHH CTAKaH KAIOpUMETPA.

2. Temmeparypa cTalHN#IMPYETCS -  HACTYNACT YEMNOBOC PaBHOBE-
cHe,

3. Temneparypa MCANCHHO YMEHbILAETCH 3a C4eT PACCCHBAHNS TCNA.

Jiz pacdeTos TEHAOSMKOCTH §paTe TEMNEPATYpy BTOPOre MepHONd,
OCTAIOUIYIOCK NOCTONHHOM B Teuenue 2-3MuH (paBHOBECHAs TeMneparypa
9).

KonHwecTrO TEONOTH, COGOLIEHHOC KATOPUMETPRIECKOH CHCTEME Ha-
TpeToil BOAOH, ONpe/Iensercs 110 ypaBHeHHIO!

Q=Cy 0 My (T, - 6). (3)

Konu4ectso TemI0TH, NMOTACIIEHHOE KAIODUMETPOM, OlIpelesnieTcs
[0 YPaBHEHUHKY:

Q-K(0 —Ty). (4)

Tlockossky segsic YacTH ypapHeHuH (3) ¥ (4) paBHEL, TO MPHpPABHUBA-
€M IIpaBLIe UacTH ¥ noayyac™ QOpMYAY IJi3 pacueTa TEIIOEMKOCTH Kano-
puMmeTpa:

K:CH;(;'l“n,o‘(Tz“e):4.18-1_f_)0-("f2~8)’ 5)
e-T 0-T,

Onpenensemas no popmyne (5) penina K seipaxaerca s [L/rpan.

Tocne Toro, xak ONpescncHa TRTINOSMKOCTH, KaXQPUMETPa, MOMHO
TIEPEXOONTE K ONPEAENeHHIO TennoBbiX 3hdextoB peakunit ¥ GHINKO-
XMMHYECKUX TIPOIIECCOB.

Onsim 2. Onpedenenne meniomsi pacmeopenun eemecmed

PacTBopenue BeliecTB fpescraBiager cofoii  cnommoe  (pusmko-
XUMHMYCCKOE SRJICHNAE, 3aBUCALLCE OT MPHUPOILI PacrBOPAEMOIe BCIUCC1BA
W PACTBOPUTENS, O TEMNEPATYPH ¥ XOHUCHTpaitmu 00pasylonerocs pac-
TBOpa. [IpK pacTBopeHHH CONHM B BOJE MPOUCKOAAT JRA NMpOLECCa: IHI0-
TEPMULCCKUN, CBAZAHHEIN ¢ pa3pyLIeHHEM KPUCTAANMYECKOH peLIeTKy, U
IKIOTEPMRUCCKHHE, ODYCNOBACHHEIN B3aWMOACHCTBHCM YacTHL pPacTBO-
PCHHOTO BEHIECTBA W 8OAR ¢ OOpazopanueM MMApaTos. B 3aBHCHMOCTY OT
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TOTO, KAKCH M3 I AR BPOUCCCOB NPpeobnafacT, Temosoit »dpeKT pac ruo-
peHHs MOXKET OblTh BENUUHHOH MAH 1TOJOMKWTSIILHOR, MW O1PHUAITHL-
HOM, KONMYECTBO TCIOThHL. NOTHOIMANLICHCA(HAR BBIASAAHOLIECHCANTPY
PAacTBOPEHMM OJHOFO MONE BCICCTBA, HAZHIBACTCA TCILIOTOH PacTBOpeHH
AAHHOIO BetecTRa. TIpoiece pacTeopetidd CONPOROKIACTCA SHAYHTENb-
HBEIM BO3PACTARHEM IHTPONHH CHOTEMEE, IAK KaK B PE3YALTAIE PABLOMEP-
HOFO PAcpeiACicHHs 4acTtRIl OAROTO BEHIECTBA, PACTBOPSIOMETOCH B JPY~
roM, pPE3KO YBCAHYHBACTCA HUCAO MHKPOCOCTOSHHH cAcTeMbl. [Todtomy,
HECMOTPA HA JHAOTEPMHYBOCTL PACTBOPEHHS OORLIUMHCTBA CONEH, CRO-
OoaHas sxeprua [ubGca (AG”)upoliceca OTpHUATEIbHA ¥ fponece pac-
TBOPEHHA TPOTCKALT CAMONMPOUIRQTRIIO,

Xoo pubomer. Bo sHyTIpenHnit cTakan xanopumerpa zanuts 100mM:
BOJibl, 3AMEDKTE TEMICPATYPY BOOEl W 33HCCTH NOKd3aMHE B TETpPab.
B3ate Hasecky 10r cyxoH, XOpowo pacTeprofi COlM ¢ TOYHOCTRIO A0
0,01r. Cone §pICTPO BCBUIATH BO BEYTPEHIMA CTAKAH W, HEMPEPBIBIG 1R
peMensupas, ¢ yHTepsaioM B 30 cex 3aMepATh TEMIEPATYPY W MOKA :aHHs
TCPMOMETPA 3aH0CHTL B ta0anky. [ pacderor OpaTe TCMIICPATYPY BTO-
poro nepdona. KonvuecTro TeiLioTHE OLIPEAEINETCS 110 YPARHETHHY,

Q =(C”20 -m,_,, +KIAT, {6)
rag AT —- ¥3MCHCHHE TEMIEPATYPhE B XOAE ONLITA, My, — MACCa PACIBO-
pa 110r (100r sosbs 1 1OF comm). [loay4eHHYIO BCIRYHHY NPHBCCTH K O~
HOMY MOk CONH N0 YPABHEHHIO!
AH = QQ_M_, (7
m
FiA€ M — HAKECKA BCINECTRR, M — MONMApHAN Macca BeEIecTsa.

Cpasnyres NONYYeHHYIO ONBITHYIO BCIWYMHY ¢ TaOmuuHol M BLiuMC-

JIHTE TIOFPCLIHOCTS OTILITA.

Onsim 3. Onpedeitenne meniomst Helmpa tuiauuu

TennoTol neiTpaiialiy HA3LIBASTCA TEILTOTA, BHACTAOMANCS NPH
B3AMMOICHCTBHH O, 1HOTO MO,1b CHIBLIOH KUCIOTB M O4HOID MOJIb CHALHO-
ro 0CHOBAHMSA - wenouu. [1ponecc iciipaiy3aunu 8 voRAOI GopMe 3ann-
CLIBACTCS yPaBHEHHEM:

B +OH =H,0, tounee H,0' + 0L —21L,0. (8)

Ilas onpenenenus TEnIOTH NSHTpanHU3auny BO BHYTPEINME crakan
KAOpHMeTpa 3aIHTh SOMA 20, pacTeOpa BISNOUK, 3aMEPUTh TEMIICPATYPY
W ObicTpo OpuiMIb S0MI 2H. pacTeopa kucnoTei. TlepeMewmas, ¢ pHTCDEa-
1HOM B 15 CEKyHI 3aMepsTh TEMIOCPATYPY M [TOKA3a1iMg 3a80CHTh B TaOa-
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uy. PacueT KOnMIecTBa 1€0JIOTH BECTh O YPABHEHUK) (), HCXOAR H3 TO-
10, 910 0OweM pacTeopa B kanopumerpe pasen 100 My, And pacyeros
Opath Haubonpinee JHAYCHHE TeMIICPATYPht, Macehi HICH0YH M KUCIOTH,
B3ATHIX QIR H3MCPCHUS, OUPEENIKTCS "0 POpMYyIIE:
m=C, * V, {(9)

rae C,, -~ JKBHBaJICHTHAA KOHUCHTpauus, V — obbsem pacraopa B Ji.

BEIMUC/IHE KOAHHECTBO TCIAQTLE, NPHBECTH €0 K OHHOMY MONbL BE-
urecTsa 1mo ypasaeHuro (7). JKenaTe/ibHO MPOBECTH HCCKOIBKO ONLITOR C
pasmvansiMp meaosamu (NaOll, KOH, Ba(OH);) » xucnoramu (HC,
HNQ;, Ha80,) 1 yGenuThed, 4T0 BO BCEX OULITAX TEILIOTA HEHTPanH3atiu
NPaKTHYECKA 0AMHaKoBa (57,36 x/Ix), T.K. BCE peakiiny BRIpAKAOTCA 01~
HHMM W €M 3Ke HOHHBLIM YparHeHHeM (8).

Pabora 4. CKOPOCTb XUMHYECKOH PEAKUUM

Besedenue. XuMiTHeckie peakliui o4eHb CUIHLHO OTIHYAIOTCA N0 CKO-
pocry nporekauns. Hanpuscep, B3aHMONEHCTBHE ROJOPOZA © XJIOPOM HA
CBETY IPONCXOANT MCHOBEHHO (B3DHIB), 2 KOPPO3NS METAN/IOR IAHTCH Io-
ZaMH, CROPOCTh XMMHYECKHX PEaKUni H3ydaeT XUMHYCCKAs KHHETHKA.

B XnMuueckolt KrHETHKe peakuwd NOJAPAsiCIATes Ha OpOCThIC M
coxHbie. [Ipocrsie peakiu opoTeKANT 0e3 00pa30BAHNAN [LPOMENY TOU-
HBIX COEAHHEHHH (B OJIHY CTRAWK), a CAQKHBIC —— YCNE3 OJUH MIH HE-
CKONBKO MPOMCOKYTOUHBIX MponyKTOB (B ABE WM HECKONLKO CTAAMIT),
Kawzas cTagng cnoxHOR peakunry MOXeT PACCMATPHRATECS KAK UPOCTadt
peaKHud,

Cpeay nocheAoBaTeNbAbIX CTa i CROKAOK PeAKUMH BCETIa KMEeTe
O/{Ha CTA/IMA, KOTORA OrPAHHYHBACT CKOPOCTh NPOTEKAHHA BCOH peaknyu
B LEMOM, JTa CTaaud HA3bIBACTCA "NHMMTHPYIOWEH cTamueR” choxino
XHMHIECKOH peakiuu. CKOpOCTH BCeX APYTUX TOCIENOBATENLHBIX CTAMNH
PaBHb! CKOPOCTH THMUTHPYIOWEH Crajid M, CACAOBATCIBHO, PABHBI MEX-
2y CODO,

CKOpOCTh peakusd 3aBUCHT OT KOMUSHTPAnW¥ pearHpyIiolMxX Be-
IHECTB, DT4 34BUCHMOCTE YCTAHABIHRAETCS 3AKOHOM HEHCTEYIOUIMX MACC,
Cornacuo 1oMy 34KOHY, IUIs PEeakuWM, MMEIOUIeH XHMUYECKOE YPaBHE-
HHe:

aA+bB+cC =poaykro,
CKOPOCTE PEAKITMU OUPCABHALTCS BBIPAKCHHCM:
v=kAPBRCY,
B xoropom [A], [B], {C} — smonapHe KOHIEHTPAIMY PEATEHTOB, NOKA3a~
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(€M CHETICHE [y, P2 B Py ROCHT RAIBAKKE "HACTHLIH TOPAKOK PEARTIHK 1o
OTHOUWIEHHIO K Bewee1RaM A, B 1 C cOOBLTCTREHRO, K -— KOHC1a3H Y2 CRO-
POCTH peakumu.

CyMma JacTHLIX TIOPARKOB PRAKUHMH pi + py + Py ~ P APCACHaB. s
cofoil BaXHYIO BeNHUMHY. Ha3sBacMy10 “ofbmuii nopanox peakamy”. Cy-
HICCTRYIO1 Peakiy © p=0 (peakuuy HyACBOTO TIOpAAKa), ¢ p=! {prakuis
NCPBROTO NOPsAKa), € p~ 2 (R1OpOI 0 NOPs/AKA) ¥ ¢ P=3 (1pe1sei o opaaxa),
B HEKOTOPHIX CAYYAsiX, MOPANOK peakuus Moxer Obilb BLIpAKEH NC Oe-
6IM, @ APOOHLIM YHCIOM.

s 1IpOCI LIX peakimMi YACTHREE MOPAIKU COBITAfAIOL ¢ KOhuinen-
TAMH B XYMHYECKOM YPABHCHMH PEAKLUMH Jlepel peai cHTaM¥, a obmud
HOPARIOK PABCH CyYMME BeeX KOOQMUUUCHTOB B JCBOM YACTH YPaBHCHUS
peaxuui. Jns CIoXAOE peakilnm, Kak 1IpaBHilo, IOPYAOK HE COBRRAACT ¢
KO 3QOHULUMEHTAMI NCPEI PEHTEHTAMH, HO COBHANACT C TIOPAAKOM £¢ JIH-
MUTHPYIOLIEH CraguR.

Hns 1oro, 400l UMETh BO3MOMXHOCTL YYACTBOBATE B XHMH'CCKOMN
PeaKiit, MOICKYTAM HE0OXOoHMMa HEKOLOpas u30bIIOMHAA JHEpLUd 110
CPaBUEHIO CO CPeIHCH HCPrueil MOJISKY.1 NP JAHHOH TeMIeparype. ia
M30BITOUHAA IHEPI U LA3LIBACTC OHCprueH AKTHBALKN PEAKLKH; OHA
of03HauacTen E, u vamepaerca 8 kJK/MONb.

KoHCTaHTd CKOPOCTH pEAKUHH K €€ IHEPrHa aKTUBAIMH CRM3abhLt

YpaBHeHHEM APDeHKyCa:

E, ‘

k=Ac ®

JHEPIyst AKTUBALMHK E; 1 MHOKHTE.Ib A (€10 HAIBIBAKT IIPE,(IKCIIO-
HEHUHAILHEIM MHOKHTEICM) SBAAIOTCA [TOCTOAHHBIMM BCAMYMHHAME, Xa-
DPAKTCPUBYIOMWIKMI AAHIIYIO) PEAKUHED; B OTARYHE OT KOHCTAHTHE CKOPOCTH
Kk, Ol He JaRUCAT OT TEMMEPATY L.

3Hep! N0 AKTHBRLKE MOMKHO HA W, ecinu M3MEPRTh KOHCIANTY CXO-
POCTH peaxuuy upk IBYX Temneparypax T W To. Tipy BoaucHeHHn SHED-
THy akTupanui Hotpedyiores Be aOCOMOTHLIC 3HAMCHHUA KOWCTAHTL! CKO~
pOCTH, a ux oTHOmeNe {ko:k;). ITO Te XC camoc, 410 OTHOMICHHS CKOPO-
Cledl peakLMK NpH By teMiepatypax (VaiVy) Uiy oTHOBICHHC BPCMEHE
HpOTekanusd peakliny apu T K ee BpeMeHd npy T (1,:12), T.K. BCe 3TH 0T~
HOHEHUS PABiB] MEKLY CODOH:

Kok, = VoV = 1010,

DopMmyay A5t BEIYUCISHIR B, MOKRO G KO OOy YU Th, CCITA 3AMUCATS

ypasilesHne AppeHpyca Jsa pasa — 18 reMueparyp Tynly:
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L, Ea
k, = Ae * u k, = Ae M,

W pa3yienyTh BTOPOE ypasHeHHe Ha neppoe. 1locae HekoTopsix ipeodpaso-
Bakmii itonyqaercs dhopMyna;
E, = 23RN, gk,

L-T, "1

Heaviwor pabomo: ABINETCR IKCACPHMCHTANBAOE ONPEASACHNE KHHETH-
YECKHUX TIApaMeTPOB XMMHYSCKON peaxnyu: Hopsika peakliun M 3HEPrUH
AKTHBALIKM.

Xoo onvima. B 1audodi paGore nccaenyerca OKHCITUTENEHO-BOCCTAHU-
BUTETLHAA PeaKiUs MEKAY THOCYNL(ATOM HATPUA U CEPHOM KUCIOTCH.
Peaxuus ONMRCHIBACTCH YDARHEHHEM:

Na,5;0; + H.S80, — Na,SO, + SO, + 8§ b+ H,0.

OaUH U3 TPOJYKTOB peakuuy, —— Cepa JI0 XOIy peakupH obpasyercs B
BWIE OHCHb MENKHX, HEBHAHMBIX BHAuaie, T.H. KOIAOHIHBIX 4YACTHIL,
B3BELUECHNBIX B BoAc. Korga Koi4ecTBO CCPhl BO3PACTaer, €€ YacTHHbI
HAUHHAKOT COCNUHATLCA MEXAY 000 (K0aryTUpoBaTh) M CTRHOBATCA 33~
MmernpiMy Daarosaps ToMy, YTO PacCeMBaK)IT CBET. Pacceanue cBeTa Kol-
JOHAHBIMA 42CTHIAMY cephl HabIIOAAETCA B BUAE TONMyOOBATOrO oKpalin-
BaHHA PACTBOPAE, HANOMHMAIOIETO cnadoe ¢BEYEHUE, ITO ABNEHHE HA3ZBI~
BaeTCA "onanecuentyed”. Ilpy NpoReNSHHKM IKCHEPHUMEHTA HEOOXOAHMO
H3MEPATH RPOMCKYTOK BPEMEHH MCKIY ABYMA MOMCHTAMM MOMCHTOM
HA“ATa PEAKHM M MOMCHTOM, KOTIa CTAHOBHTCH BUAKMON ONAneCIeHLIMS;
TOT APOMEKYTOK IIPHHUMACTCH 32 BpeMs [IpOTeKaHHA peakumH (1), Be-
JHu¥HE, OOpAaTHAA BPEeMEHH LPOTEKaHMA PeakuHM, 1peacrasiier coboi
BeMYHHY, BPONOPLMOHANLHYI0 CKOPOCTH peakims (V); eAMHKHUA ee H3-
Mepetius - ¢ (nasee And KpaTkocTH ByAeM HasbiBATH ¢¢ CKOPOCTBIO peak-
HH).

Yrobbt BrntONHUTE pabory, HeoGXOAUMO NPOBECTH ABE CEPHH M3MC-
penni. [lepsaa copud BLINOIHACTCE NPM PARRHYKEIX KOHUCHTPAOUAX THO-
CynLQATa HATPUA, B TO BPEMA KaK KOHLEHTPALMA CCPHOR KMCno bl GepeT-
CH OWRAKOBOU Anst BCeX MIMepeHnii B orol cepum. Sta cepus Aaer CKo-
POCTb PeaKlHi KaKk QyHKUAN KOHIEHTPAHWNA THOCYIL(ATA HATPUS:

V =f {[N2,5;0:}).

Bo Bropoit cepun nepeMeHHON BETUMWHOM ABIICTCA KOHHEHTpAIUS
CEPIOH KUCNOTHI, B TO BPEMA KaK KOHACHTpams yuocynbara natpus
AOAJICPAABACTCS TTOCTOSHHON. DTO OUPEALNICT CKOPOCTh KaK (PyHKIMIO
KOHUCHTPaUMK CePHOH KHCIOTEL
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V =1 ({H280,}).

O6ncanBENB HIMCPeHHbE 13KUY 08pasoM ABe 3aBUCUMOCTH CKOPOCTH
0T KOHUCHIPALRIA peareHToB, SIONYHAIT YPARHEHHE, CRAHIBAIOLIES CKO-
POCTH PEakiyu ¢ 00cUMH TICPEMCHEBIMN —— KOHLICHTPAMAMY PEdl €H10B.
210 1 OyieT ypaRHEH)E 3aKOHA ACUC FRYIOIIMX Mace:

v =k[Na,5,0,["[H,S0,]"".
HeuspecTHLIME RETMHHHAMH, KOTOPBIE HYIKHO OUPE/ICINTE, ABNSKYICA
[MOKa3arc.id CIercHy py ¥ p., I C. NOPAAOK peaxiiid no Tllﬂcy.lb(pa'l}’ Ha-

tpua ¥ cepHol xuciore MxX ycranopieHse fBAICTCS COACpKaHHew {lep-
BOI O OIIBITA.

Onsim 1a. Onpedeaenue uacmnozo nopaoka ne NayS:0,

M3 pniarupa © peakTUBAMM B3ISThH DIUCTBOPHLI THOCY ABMATa HATPHSA,
CCPHO# KHCAOTH W JWCTICITHPOBANEYIO Bty [leppag cepus wiMepeHmii
HPOBOAUTCA CREAYIONMM obpasoM:

I. B vernipex OTACUbHLIX BPOOHPKAX TOTOBATCS HCTBIPE PaciBopa
THOCYIbPaTa HAIPHA C PA3IMYHLIMM KOHUEHTpalMAMH. B nepeyto npo-
OHPKY TPOCTO HAUMBICTCH ONPEIEneHHOe KOWMYecTBO (ckamewm 12 xa-
ness) pacrsopa NaxS;04 uz kanensuMus,, Bo Bropyro npofinpky wabupa-
€TCA ABE iPEeTH OT KONUYECTBA PaclRopa, B3sLOIO B NICPBYIO MpoOUPKY, B
TPETBIO NMPOOHPKY  IIONOBHHA ITOTO KONMUYECTTBR, 4 B HEIBEPTYiD  TPCThA
4acThb. ke 8 neproii npoGupke 6ei10 12 Kaneas, ro Bo 2-it, 3-i » 4-i
Oyner, coorsercreenno 8, 6 n 4 kains. 1locne sroro pacrope 2, 3 u 4
pastasImoTea BOAOH Ho oO0beva |-10 pacisopa (1o 12 kanens). Ecan te-
11E€Pph NPHHATH KOHIENTPALMiQ pasbaBRCHHOIO pacTBopa (4-1o) 33 eaMiik-
Iy, 10 OCTANLHBIC OV AYT HMETL KoHueHTpaumu 1,5; 2w 3,

2. NpuiorossieHABIE 11pO0KPKY € PUCTROPAMH THUCYbGA1a 11a1pus
Bepyrea RO OUepelK AT NPOBEACHUS Peaklny ¢ ceplioi kucnorol. I3 ka-
WAYIO U3 HUX JOOABRCTCA ONHE KATWIR Ceproi kucenoTht Kaxami pas no
CExY AOMCPY OTMEUACTCH BPCMA HAYARA PCAKIINH K BPEMS €€ OKOHYAHNA
{0/ (MHAKOBYIO HHTCHCUBHOC | b OUANECUCHITNN ),

3. BRIUMCIAIOTCA OTHOCHT E1BHBIC 3HAYEHUS CKOPOCIH PCAKIMA B 3a-
nonHzeTCH 1alanua:

Konuempamns, C
Bpewma peaxnuu, ©
ICKopOCTb peaxipu, V=}/1

Homep pacisopa ) 1 L2 3 4 |
|
[
I
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4. Ctponres rpadmk 32aBHCUMOCTH CKOPOCTH DEAKIMH OI KOHUEHTPa-
mwan NayS.0; , 110 BHAY KOTOPOro yCTaHaBMBacTCA YacTHLIA ROPAAOK pe-
akupn 1o Na§5,0; (p)). Ecnu 3aBHCHMMOCTE nvHeHRA W NpAMan NHHHA
TPOXOANT TIAPATNCALHO ock abCRUCE, 1. MOPAAOK PEAKUHN HYJIEBOH, & €C-
Y DpAMas HAKAOHEHA K ocu abcuuce, 10 pi=1. Ecam sasuenmocts V =
f(C) nenune#ina (p;#1). 1o crposit rpaduk B Koopautarax lgV — 1gC u p;
HAXOMAT KaK TAH( EBC YTIA HAKIOHA TIOAYHEHHOTM UPsMoit K ocH abcuucc.

Onetm 16, Onpederenue sacmuozo hopaoxa no H,50,

1. Foromsitesn 1pu npoOuapkr ¢ pacrsopamil H,SO4 pasholt KOHIECH-
TPAUMK, IS 3TOro B NepByl0 hpoOupKy Hanueaeres | kauns pactsopa
CEPHOH KMCIIOTH], BO BTOPYIO 2 KAITHK, 4 B TPETHIC 3 KafUlK; BOCHE ITOTO B
KAKAYI0 K3 npofHpoK gofapisercs MCTHUMPOBAHHA BOAR TAK, 4TOD
00BEMbI PACTBOPOR BO BCEX TpexX fpodupxax ObM OAMHAKOBBIMH —— M0 8
Kancik.

2. PactBop THOCYnbhaTa HaTpua OCPCTCA TEHEPh B KoMtduecTse 4-x
Karenk, OMHAKOBOM JUIS BCeX M3Mepenui 3Toi cepuu. Yrobsl pesynerar
onbita Obul Bosiee TOYNBIM, USTHIpe Karumk pactropa NasS,(0; Acmxsb
ObITo TIOMCLUCHB! B OLACIILHYHY H]J06I/lp1(y , 4 38TCM K HHM TIPHIIHT paACTBOD
CEpHOM KHCAOTH M3 ofnoft ¥3 4-X 3apaMec [PUIOTUBICHHBIX NPOGHPOX.
H3mepenus upoBoanTcs TAKMM K¢ 06pasom, Kak # B 1EPBOH CCpUH; 3aTEM
TaIOKe 3amonHserca Tadbnuna ¥ cTportest rpaduk. Bua nonyyennoro rpa-
(rka 1703BORCT ONMPENETUTE MACIHI [OPAJOK PEAKLMH IO CCPHOW K-
¢0Te (P2}, 3Has 002 YACTURIX MOPAAKA, MOKHO HARTH ODLME nOPSAOK pe-
dAK{HH,

Hast toro, 91068 OGBACHATL Pe3yNibTATHL, NOMYUYCHHEIE IIPH NPOBE/IE-
HHMH OHBITOB, HYXHO 3HATE MEXAHH3M H3y4aeMoH pcakuHH, T.€. NOCaeUo-~
RATCILHOCTH €¢ INEMEHTapHMX craguii. HonmiTalitecs cocTaButh Takol
MEXARM3M JUIA PEAKUAR MCKRY THOCYIR(ATOM HATPUA M CEPHOH KHIO-
TO#, KOTOPHIA He NPOTHBOpedHN OBl MOIYUCHHBIM BaMyl 3HAHCHUAM P H
P2 B npeiiIokcHHOM MEXaHU3IME O1METLTC AAMUITHPYEOULYK) CTAUMIO.

Onyim 2. Onpedeacnue 3nepzuu akmusayi
B ABHHCM OIBITE ONpE/enaeTCs JHEPrHA AKTHBALIHH PeaKkuud MERIy
CepHOil kucnotolt ¥ THocyTbGaTom Hatpus. J1s 3TOFO BpEMS €€ HPOTeKa-
HUs HIMEPAETCA NPK 3-4 pasHBIX TEMIEPATYPAX, HO NPH OAHHIKOBbIX HA-
HARLHLIX KOHUCHTPALWAX PearcCHTOn. ”’JMQPCHPLS! TIPOBOJAATCA CHCAVIO-
LM ofpasom:
1. B yerpipex npobupkax roToBATCS OZMHAKOBEE 00LEMBI PacTBOpa
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Na,S;0; 0an0i 1 TOW HC KOHUESHTpaUMH. PCoMCHIAYETICR B KKK W3
4-x podupoK Kk 2-m xantam pacTBopa NaaS:20Os, B34TOr0 U3 UrraTHea ¢ pe-
aKrHeamy, nodasute 10 Kanes b JIMCTHIIIAPOBAHHON BOIkI.

2. B 1epsoii w3 npoGupok peaktus NPoBOJHTCS NPH 00LIYHOE TCMTIS-
patype. Jiius droro npoBupky NCpea Ha4asoM PEakKHW NOMEdIaloT Ha 3-5
MHUH B TCPMOCTAT, HMEIOUINE KOMHATHYI) TEMIICPATYPY, Tak 4rolet pac-
TROp B NMPoOMPKE NPUANT TeMilepaTypy tepmoctata. B kavecrse repmMo-
CTara HCOONBLIYCTCA XWMHBHECKHH Ccrakad ¢ BOAOH; TeMreparypa Bonbt B
TEPMOCTATC KOHTPONMPYETCA TepmomeTpoM. TTocne TOro xax temreparypa
YCT2HOBAIACK, B BPOOMPKY ACDIABISETCY 0JHA KAMA PACTBOPA CCPHOM
KHCROTH! H H3MEPACICA BPCMA PCAKIIHY.

3. Temneparypa tepaocrarta nosenuaercs na 10 rpanycosn. lns »toro
B HETO NPUIHBACTCA HEOOXONMMOE KONMYECTRO ropsidel Bous. Bropas
npodupra ¢ NapyS,;0; tepMocrarupyercs B TeHEHHE 5 MHH TIPH HOBO#R TEM-
NEPATYpe ¥ B HEM 1aK XKe NPOBOIUTCA PCAKUH ¢ 1 KaricH cepHol Kueo-
Toi. Takum e obpasom ¢ nutcpsanom 8 107 C apoBoas1ca u3Mepeing B
3-it v 41 upoOupxax. JlaHHeple 3aHOCATCA B TaOAMILY:

FloMep npoGupks | 2 3 .
Temaepatypa, K

Bpems peakumu 1,
cex.

4. J\na xorAoH mapbl U3 ABYX cocenHHX Temnepatryp, T m T+10° C,
BLIMHCIIHTD OTHOIIEHHE COOTBETCTBYIOUIMX JTHM TEMTepaTypaM BpeMeH
UT)
NPOTEKAHHA PEAKLHN: —
(T +10)
5. I8 KaKDOro ICCATHIPaZyCHOI0 TEMICPATYPHOTO MHTSpBana [0
dbopmyne, BRIBEACHHON BRIUC I JHEPTHH aKTUBAUMH, BBHITHC/IHTE COOT-
BeTCTBYHOWEE 3BaveHue E,. llocae 3Toro onpenenits CPeaHEe HadeHne
E, ans Beex 3-x AHTEPBANOL.
6. OnpeseauTs olINOKY OMMMTA, CPABHUB HAN;IEHHOS 3HANEHHMS JHED-
THR aKTUBALHU ¢ H3BECTHRIM B anrepatype (50 k/Iu/MoNE), H cALHaTh BLi-
BO.

Padora 5. IIPUTOTOBJAEHHME PACTBOPOB

Beederuw, B XUMUYCCKOR APAKTHKE & TAKKE B ObITY HACTO BOIHHKACT
HEOOXOAHMOCTD B NMPHIOTOBHCHWY PACTBOPOB PANHUMOR KOBLUCHTPIRNN,
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CriocoGoB MPUTOTOBNEHUS PACTBOPOB MHOMD, HO KaXALIH 13 HMX obnana-
€1 CHBOMMM 1PEMMYIIECTBAMH 1 HedocTaTKaMH. HanpuMep, npUroTosic-
HHC pACTROpA 10 "Hpasuiy kpecta’ He Tpebyer CIOKHBIX PACcYeTOB, HO
AOBONLHO BEAHKA OTHOCHTENBHAT HOTPCINHOCTE NPHIOTOBNEHMAA (10
10%). MOKHO OPUrOTOBHTB PACTRBOP ¢ NOMOLIBHY PHKCAHANE — ITO rep-
METHHHO 3alIanHHAR CYEKIIAHEA AMITY A2 ¢ TOYHO B3ATOH HARECKOMN CYXOro
BeuiccTBa MMM TOunbiM o0hemoM kHoaoTsl. B orom cayvae jocturaercs
caMas BbICOKAA TOMHOCTL MPHFOTOBICHWA, HO H3-3& BLICOKOH CTOMMOCIH
(PHKCAHATOB PacTBOPH! HA ¥X OCHOBE FOTOBAT B PEIKHX CAydanX.

HanGonee ornrumaieHEIM SBRSETCA cnocod, koraa Gonee KOHLIEHTPH-
POBaHHLIA PACTBOP pasbasAAOT BOAOH N0 33JaHHONA KOHHCHTPAUWH. JTOT
¢nocof A0CTATOYHO NPOCT, UO3BOUMET [OTOBUTH PACTBOPHL ¢ AGBOJIBLHO
BHICOKOR TOYHOCTRIO (ouIubKa Menee 1%).

g DPUFOTOBNEHUA PacTBONa HEOOXOAMMO 3HAHME PasHMHHEIX CII0-
co00B BLIPpIKCUNA KOHUCHTPAAKY ¥ YMEHHE [IEPEXOAHTE OT OJHOTO Cio-
coba K JpyroMy.

Haubonee pacnpocrpaHeHo MmsiTe Cnoco00B BHIPANKEHHS KOHUEHTPa-
iU PacTBOPOR:

[) Maccosas aons pacTBOPEHHUTO BCLUCCTBA — MAacca PACTBOPCHHO-
TO BewiecTsa, cofepxatiaigca B 100 maccosnix 4acTsX pacTBopa;

2) MosspHas KOHUEHTpaUus -~ KOJIIMIECTBO (MOJTh) BEILECTBA B Ol
HOM [IHTPE PactTBOpa;

3) MonspHas KOHHEHTPAIMS SKBUBAICHTS (IKBHBANEHTHAS) — KOJIM-
YCCTBO IKBUBAICHTHBEX MAcC BELIECTBA B OIHOM JIHTPE pacTBOpPa;

4) MoJisAbHOCTE — KONMMYECTBO BEIIECTBA B OAHOM KIIOTpaMMe pac-
TBOPUTENS,

5) Turp — Macca pacTBOPEHHOIO BElllecTBa B 1 Ma (em?) pacTeopa.

fipn mepexone OT MAaccOBHIX KORUEHTpauuii (MaccoBag HOML, MO-
NAJILHOCTb} K 0OBEMHBIM (0CTaNbHLIC) HEOOX0AMMO 3HATL ILIOTHOCTE Pac-
TBOPa, KOTOPAS OHPENENsCTCS ONLITHLIM MYTEM C [MOMOLULIO apeoMeTpa i
MMECTCH B XHUMUYECKHMX CHPABOYHHKAX.

ApEOMETP — 310 NpudOP ANA UMEPEHUA ILIO1ROCTH wuakocTed. On
TpeAcTaBnACT coboit 3aNasHy O CTEKINHHYIO TPYOKY © rPy30M Ha OAHOM
W3 €¢ KOHUOB U co mrano. llkaaa rpajyuposana B e1MM0ax FIOTHOCTY
{xr/n nnm r/mon). Korna apeoMerp norpyaeH B KpiKocTh, TO YPOBEHb e¢
IIOBEPXHOCTH COBIIAAAET ¢ TEM ACNCHHEM Ha IIKAMC, KOTOPOE yKasbipaeT
DOTHOCTS 3TOM KHAKOCTH.

Heau pabomer: 1) Osnipeaenyris © HOMOLLLIO APEOMETPA TAOTHOCTE
PACTBOPA H MACCOBYIO AOMIO PACTBOPEHHOrO semectsa. 2) [Mpwrorosurs
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Pac1BOD 33,12HHOH IKBHBARCH | HOH KOHUCH IPALHK.

Onsun 1. Onpedenenue IGMROCMH PACIGOPd © ROMOWLIO ApeoMempa

Hosyudie pacTBop rUAPOKCHLEA HATPWS W HAMHTE €10 B IKIIHINID €M-
KocThIO 250 mit. B pacrBop OCTOPOKHO ONMYCTHTE apeoMerp. 3alUCa rh io-
Kazauus apeomeTpa (RO BpeMa HabaoACNg apeOMETP HE 0MKEH KacaTh-
¢ crerok unavniapa). [lo rabmuue nROTHOCTY PacTBOPOR (CM. NPHAONKC-
HHE} OHPEAENHTb MRCCOBYIO O PACTBOPEHHOTO BLILCCTR B HCCICAYC-
MOM pacreope. ECIM NOKa3aHNs apeoMErpa He COBNaanT v TabNHIHbIMH
DAHHBIMK, 10 MACCOBYIO IO ONPENC/AIOT METOIOM WIITEPAOASUMN. Me-
TOR METEPMONALIMA 32KI0UIETCH B OHPEAEIICHNH IPOMEKYTOUHOTY, MEXK-
Ay 1afTHUBBIMY, SHAYCHUS.

TTpeAnoneKuM, YTO [IPH HOMOLIM apeoMeTpa onpeaeneHa 11107 HOCTE
pacTsopa 1'uapoxcraa sarpus 1,125, Pacucr npoBofsT B CleayOLEM no-
pRIKe:

1} Ho tabauue nnotHocTel Haxomdl MceHblee ¥ fonbniee 3HAYCHMUA
MacCOBOH awin NaOH | niorHocTy pacTBopos:

MCHBUICE 1daucHue @ = 16%, Memsuiee 3Hauckuce naoixoctn = 1112
rovur, Oonblice 3Ha4eHde @ 18%, Soskluee sHavenue wotHocts = 1,127
/MUl

2) Haxonar pasHoOCTh MeKny TabIM4YHBIMH 3HAYCBYAMH IOTHOCTCH H
KOHUEGHTPALMIA:

1,127 - 1,112 =0,015 (r/mu),
18 -16 =2 (%0).

3) Haxoasr pasHOCTL MEXILY 3HAYCHHESM MACTHOCTH, ONPEAENEHHOM
apPeOMETPOM, H MEHBILHM Talauunmy: 1,125 - 1,112 = 0,013 (r/ma).

4y Cocrasnaor NpoHOPLKKO H PERIAIOT ¢C;

2 (%) - 0,015 (1/ma)
X - 0,013 (r/mn)
X= 0.013 2 = 1,7%.

0,015

5} Hailnennoe uucno npuGaBNKiOT K MeHbileMy rabiHuuoMy 3Have-
M) MaccoBOW AOMH ¥ HOgyvar maccosyio goao NaOll B pacrnope ¢
RIAOTHOCTRIO |,125;

161 1,7=17,7%.

Onwuim 2. Hpuzomogaenue pacmeopa 1acannoit KONKeHmpauiu
O6rryno zacTes 3a0anne Hpui o10an) & 230 ma paceeopa NaOH ¢ k-
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BHBANCHTHOWU KORUeHTparmeHh okono ,i H. PacTROp TOTOBAT B CTEKMAH-
HBlX MEPHEIX k0n0ax, paibasnsg PacTBOP MEPROLO OILITA BOAOM.

A0d oneima. 1. BeiqdcanTh 00BEMBE DACTBOPA  LIETOUS ¥ BOALL, HE-
ODX0AHMBIE M1 IPHEIOTOBIEHNS 323411.°0I0C PaCTBOpA.

2. MepHuiM UHIHHAPOM OTMEDPHTE HEeOOXORUMBIH ODBEM HCXORHOLO
pacieopa NaOll. Brrmre wmenour B Mepryro xonby. wmsup ononoc-
HYTh AHCTUATTHPORAIHON BOAOH, CIIMTE €€ B Ty X¢ KOnby.

3. Coacpxumoe koia0ul pasbaBuTs KO METKH Bojok. Pazdasnenue
BHaYA/IC MOXHO BECTH OBICTPO, IO KOIrda YPOBEHS XH/IKOCTH OYIeT HWxe
meTki Ha 0,5 - 1 oM, gobangTs Boay CAEAyeT B0 KanlaM, JTyHLC BCCro ¢
NOMOUILHY KanelbHUIIb. Pazasneype MOKHO CYHTATE 3AKOHYCHHDIM, KO-
A3 HIKHHH YPOBCHL MEBHCKA KHIOKOCTH KOCHETCH METKH Ha KoNoe.

4, 3akperth kOn0y npobxod K HEPECMEILATE PAacTBOP, MHOI'OKPATHO
nepepopaynbas konGy. TpuroTomiennuiii pacTBOp CIEAYeT COXPAaNHTh
JUL BLEIOMICHES cneaylotuel naboparopHoH paboTst.

Pabora 6. OHPEAEJEHHE KOHUERBTPAUUU PACTBOPA

Beedenue. Hanbonee I0CTyDRBIM B TOUHBIM METOAOM 3KCHEPHMEH-
TAJbHOYO OlipeJeAeHM KOHISHTPAINIY PACTBOPOB ABAACTCA THTPOBAHHE.
JTO METOR KOMMHECTBEHHOTO XUMHAYECKOIO 3HATH3A, OCHOBAHHLLHA Ha 13-
MeperHn 00bCMa PactBoOpa ¢ U3BECTHON KOHUCHTpaUHeH, 3aTpavyeHHOI0
lia PEAKLMI® C PACTBOPOM BELUECCTBA HEU3RECTHOH KOHUEHTPAHUH, KOTO-
Py HYKHO HIMEPHTE. B 34BHCHMOCTH OT THHA pEAKIUM, NeXKaIleH B oc-
HOBC NIPOLICCCA THTPOBAHMS, PAIAMYAIOT KHCAOTHO-OCHOSHOE THTPOBAHHE,
OKHCIIMTeABHO~-BOCCTAHOBHTCILHOS U T.J. B Haniem cnyvae fnid onpeae-
nenns wouuentpaund NaOH  naubonee npuemseMsiM ABIACTCA KHCNOT-
HO-OCHOBHOE THTPOBRHNC PACTBOPOM KUCIIOTHL:

NaOH + HCl = NaCl + H,0.

K peaxuuy, nexanieil B 0CIIoBe THTPORAHMS, MOKHO ITPUMEHUTH 3a-

KOH JKBUBATCHTOB!
m(NaOH) M _(NaOH)
m(HCH M_(ECl)

ECs  KORUEHTPAUMS PACTBOPOR SABAACTCA IKBUBANCHTHON KOHUEH-
Tpanueit (Cax), 1o Macea seimgcTsa (m) 8 00neMe pactaopa (V) pasHa:

m=Cw Mk V
1 8BIPAKEHME 3AKOHA IKBURATCHTOB HPMHUMACT BUA;
V(NaOH) - Car(NaOH) = V(HCE) - Caw(HC).
Tarkum obpazom, Nns onpeeneHns KBUBANCHTHOH KOHUCHIPALKH
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NEACUH HCOGXOIUMO SHATHh KOIUEIETPIUMKIY KHCAU1H H UDHEMBE PACTBO-
POB KHCHO T Y (LRJIOYK, BCTYFHBUIMX B PEAKIIHI.

Herw padomer  OupesenuTs MCTOAOM THTPOBALMS KOHUCHTpauyo
PacTBOPE FUAPOKCHIR HATPHH. PRIOTOBASHHOIO B npeikyineii pabore.

Xod oneima. 1. B MepRyio Sloperky, 3aKpenncHHYI B IBTATHRE, Ha-
JMTH PACTBOP KMCROTDE (COAHON My CepHOM) ¢ HKBUBANEHTHOH KonLel-
Tpaumeil (L1 monn/n (0.1 1.).

2. B Tpu xouuueckue koubrt Habpath ¢ NOMOLIEKX) MEPHOH NHITCTKH
no 10 mi pacrsopa NaOH; 100aButs B kKakayo kKonby 1o 1 kaiue Mray-
KaTopa — MeiUICPAnKa,

3. H3 Owoperku Mennerso (no kannam) npuiasnsaTe pacTBop KHCIOTE!
K PacTROPY WEA0YHM 10 MIMSHEHHA OKPACKH MIIHKATOpA.

4. To okoHYaHMM THTPOBAHMS 3AITHCATE OObEM KHCJOTbl, HOMCAIICH
Ha TRTPOBAHHE.

3. Onbi1 HORTOPHTD CHIE 2 Pasa, KAKMH Pa3 NPeABAPHTEILHO O5H-
Bag pacTBOP KMCIOTH B BIOPETKY RO HYNEBOTO JIe/ICHHA.

6. PaccusraTe cpeaunii obnem KHCJIO’[bl,IITOHIeHUJCﬁ HA THTPOBAHML,
¥ IKBHBANEHTHYIO KOHIEHTPAUMIO LHCIOUM.

7. PaccunTaTh MOJIAPHY K KOHHCHTPALNKO X THTP PacTsopa.

8. ConoctasuTe 3HAYCHMA KOHIICHTPAIAH PURTOTOBJIEHIIONC PACTBOPA
¢ 32aHHBIM 3HavyenneM. Paccuutare ownbKy, AOMYLCHRYK NPH OPUIo-
TOBJICHHM PacTBOPA, B BLIBOAC YKA3aTh BOIMOXHbLIC HOPHYHMHBI OLIUAOKK
OfIBITA.

PaBora 7. HOHHBIE PEAKIIHM

Becoenue. B pactsopax YISKTPONHTOR PCAKLMH TIPOTEKAIOT MEMLY
HOHaMH. NDOITOMY CYLUIHOCYHL [IPOTEKAKMEMX HPOCIECCOB Haubosiee oNHY
BRIDAWACTCA 1IPH 3ANHCH HX B HOHHO-MONEKYIIpHOM BHuC. B Takux ypas-
HCHHAIX CHAObIE JNCKTPOJIRTHI, MAIOPACTEODHMBIE COEINHEHMA K 1AL 34~
(THCBIRAIOTCA B MOﬂeKyJ‘]ﬂpHOI‘& (bopMe, a CH.1bHbIE ATEKTPOAUTE! —— B BW/IL
uonoB, Hanpumep, peaknus HeldTpamanuys MOKCT ObiTh 32NMCAHA TAK:

HCl+ KOH = KCl + HyQ —  MOReKyASpHOC YPABHCHUE,

H*+ OH =H,0 ~  ROHHO-MOACKYAAPHOC YPABHEHHE,
H3 KOTOPOTO CAETYET. 9T0 CYMIHOCTh ITOI0 MPONECCE CBOOHTCA K o0paso-
BAHWIO U3 HOHOB BOAOPOAA W FHAPOKCHA-HOHOHE CHa00r0 JICKTPOINTE —
BOALI. YpapHeHRA peakilni .

BaCl, + H,80, - BaSQ; + + 2 HCi,
Ba(NO;), + Na,SO, — BaSO,1 2 NaNQ,
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CBONATCA K QMHOMY H TOMY K€ npoueccy 00pasoBalikug MAIOPacTBOPHMO-
10 BeLeCBa — Cynupata dapus:
Ba’" + SO,° = BaSO,!.

DTH [IpAMEPEE TIOKA3BIBAIOT, YTO OOMEHHBIC PeakiuH B pacTsopax
IMEKTPOIIHTOR NPOTEKAOT B HANPABNECHHU CBA3bLIBAKMA MOHOB, HPHBOLS-
wero K 06pa3oBaHyIi0 MaTOpacTBOPUMEIX BEIHECTB (0CAaKa HIM Ta3os)
WK MOJICKY R CNabBIX 2IeKTPOJIATOR!

Na,CO; + 2 HC1 = 2 NaCl + H,O + CO,T;
CO% +2H' =H0 +CO,T.

B Tex cnygasx, KOCOZ ManopACTBODUMEBIC BEECTRA WiH crabnic
MICKTPONATEL AIMCIOTCH KAK CpCAR HCXOOHBIX BELICCTRH, TaK U CPCHH HPO-
AYKTOB PEAKUKH, PABHOBECUE CMEILACTCA B CTOPOHY 0Opa3oBanps HauMe-
HES PACTBOPHMBLIX WIH HAHMEHEe AMCCORMEPOBAHHEIX BeHlecTB. Hanpm-
Mep,

3 Mg(OH), + 2 HCI = MgCl, + H,0;
1 Mg(OH), + 2 H' = Mg™ + H,0.

B 210l peaktudi paBHOBECHE CHITBHO CMEICHO B CTopoHy 00pazora-
His Gonee cnaboro saekTponyta — Boan: Ka(H,0) = 1.8 10, Toraa xak
[IP(Mg(OH),) = 5,5107'%.

OO0pasopaHye # PaCTBOPEHNE OCATKOBR MOXKHO OOLACHHTE, [IONB3YACE
BENMIMHAMA ilpoM3BedcHus pactBopumoctd (I11P). Ocarox Bhinazaer, ko-
raa NPOH3BE/IeHHE KOBUEHTpauril nonos npeskiniaeT [1P; ocagok pacrso-
PHETCS, €CIIH TIPOR3IBEACHUE KOHIIEHTPALMI HOHOB He AOCTHTAET BEIHUH-
Wbt TTP.

Heau pabomer: 1} Ipogectd HeKOTOpLIC HeoGpaTHMBie H 0OpaTHMEIE
PeaxuHK B BOIHEIX PacTBOPAX # BMPA3UTL HX MONCKYJIAPHBIMH H HOHHO-
MONEKYIPHBIMU YpasHeHMAM#. 2) M3yuuTh BAusauve ycaoBwii pearupo-
BaHHMA HA COCTOAHUE PABHOBECHS HOHHO-MOJICKYINPHBIX PeakIui.

Onvm 1. Honpuenue Maiopacmeopumpix coneit

a) B nBe npobupxu BHECTH MO 2-3 Xaniu pacTROPOB HUTPATA CBHH-
ua(il) ¥ NpHINTL B OMHY MOOHAA KUK, B APYIYI0 — XJOPHAA HaTpUsL.
Onucate X0/ OOLITA ¥ €T PE3yAbTaThl, 3ANKCATL YPABHEHHS PEAKLHH B
MOJIEKY IADHOM B HOHHO-MOJICKYIAPHOM BHIE.

6) lonusysacek Tabmiiedt pacTBOPUMOCTH, NOZOGPATE PeakTUBLL, C 110~
MOWIBIO KOTOPRIX MOHHO OONYHHTIb CACAYIOWME BCIICCTBA, CYNbGMO
cBHMHUA, XpoMaT fapus, xiopw cepedpa.

B 11pobspkax cMeIuaTh no HECKOILKY KRIIENh 0ToGpaHHbIX PEAKTMROB

94



W HabmoA = oDpasoBaRnie oca/ikol. COCTABMTE yPAaBHElNS Deakituil »
MOTEKYISPHOR Y MOHNO-MOFCKYJUIPROK BOpPME # OTMETUTH OKPACcKy ob-
pPa30BaBIHXLH OCAIKOR.

Onwem 2. [loayuenne mMaiopacmeopumsix 2UOPoOKCUO0s

a} Heamgromepiee cudpoxkcuost (ochosanur} B 1pr npoGapiu sue-
CTH MO 2-3 Kalfx pacTBOPOB cOUEH Xnophiaa Maraua, cyneha)ia meau(il) u
anTpara Bucmy1a(lil); B kaxayo 200aBUTE TMHPOKCHI HATPUR NO BLIA-
JigHaa ocanka, Onucats OnsIT, OTMETH b URET 3 3¢PHUCTOCTE TIONY HEHHbLIX
FHIPOKCH10B, HANKCATh YPABACHHA PealiMil B MONCKY.IAPHOM # HOHHO-
MOJIEKY IIPHOM BUJIE.

0) Amghomepnnre Pudpoxcudn (anghoauntsr) Hanars 1/4 uacis ppo-
6upks pacteopa xnopuaa xpoMa CrCls, 100apurs pacTBOp rMApPOKCHAR
Hatpid NaOH wo karingv po ssinanesus oca,1xka. Ocajpok pasiennT Ha
JBE HAC1K, 33TCM B OAHY NpoOHPKY € OCAAKOM NPUINTE HIOBITOK CIOUY,
B IPYIYIO —- U3OLITOK COIMHON KMCAOTsL COCTRBUTh YPABHEHMS peakilih
nonyyennd ruapoxeuga xpoma(lil) n ero s3anmoupeicraus ¢ HCl n NaOH.
[logTopuri: M oAMCATh ONbLE C CYBHATOM ATFOMUHISA U CYIhL(ATOM 1IMHK.

Onbim 3. Hounsie peaxyuu ¢ obpazosanuem :a3000pansix RpodyKmas

B npoBupky HanuTh HECKONLKO Kallelb XN0PHA aMMOHHS, JA00aBATY
pacrsop NaOH u npebupky Harpets Ha ClMpPIOBKe, HE A0BOAA 1O KHIle-
aust. Oupeienuts BaensiomMiics ra3 no 3amaxy, RAMcaTh YPaBHeRHE
peaKuniy B MOAEKYIAPHOM ¥ MOBHOM BHIC.

Onvim 4. Hoayuenite u pacmeopeniic MaopacmeopuMbix sel{ecme

B oany npobupky Hanmib 3-6 kaneih cyaedata xkenesa(ll), a ro s10-
Py — C10MbKo ke cynpdara meau(il). B obe npobupku nobasuin He-
CKOMILKO KaTeNh PacTBOpa cyibhuaa natpus jo nouyucums ocaakos. K
noxyuenuipM ocagkam FeS u CuS apuants consnyo kuciory. Kakon w3
OCAZKOB PacTBopwiIca 8 kuciaoTe? COCTABHTE HOHHO-MOUCKYAPHBIC
ypasHeHyst peakuuit. OGbacHMTL Pa3nHuue B PacTBOPHMOCTR OCANKOB,
HCNIOIE3YS 3HAYCHHA NPONIBCAEHWI PACTBOPUMOCTH cyan(puna xenssa
(5- 10"y u cynbduaa e (6,310 7). HanucaTh ypaBHEHAs peaKuMii.

Patora 8. TUIPOJIU3 COJIFA

Bsedenue. Hpu pacTBOpeHHH COUteH B BOAC. HAPARAY C HPOLECCaMU
EKTPOAUTIECKOH AMCCOLMANMR ¢ o0pa3oranneM @ HAPA) KPOBAKHEIX
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WNOHOR, NIPOTEKACT PCakiiA B3dUMOCh. . BUS HOHOB COJIE ¢ MX TRAPATHOH
oGonoukoii. Takoi upoLece HaswIBACTCH THAponusom. I3 pesyibTare ruu-
PONTH3a CMEILEACTCS PABHOBCCHE YACKTPONIMTHIECKOR ANCCOUHALMH BOADI,
NpUBO/ISIIee K U3MEHEHUK PH cpeaks, XOTODOC MOKHO ONPCICIUTE ¢ HO-
MOBTBH) MHANKaTopos. Hatipmep, 1pu pacTBOpeHAH alleTaTa HATpUs Opo-
TEKAKOT CASAYIOULAE HPOLECCHI:
NaCH;COO #= Na" + CH;CO0
CH3COO + HOH = CH,COOH + OH',

M cpeda cranoButes wetotrol, MascHenne pH rip pacTBOpeHUH CONK B
BOAE SABIANETCH OHUM M3 OCHOBIBIX HPH3HAKOB, YKa3hIBAWLIMX Ha NpoTe-
Kanue THEPONHN3a.

Rapoiu3 MOXKHO paccMaTPUBATL K2K PE3yNbTAT 0PH3ALMORHOT0
B3aUMOAESHCTBHS MOHOB ¢ WX ruapatHol obonouxod. [Ipn stom, vem
CHIBHEE MONAPU3YIOMES ACACTBHC HOHOB K DONMbINE HX TONAPH3YEMOCTD,
TeM B Ooabulelt crenenn 1poTekacT ruapoaus, CUIBHOS NMOASPUBYIOMCC
ACHCTRHE OKAILIBAIOT HEGOABLIHE 1D PA3MEPY MHOTO3ApIAHLIE HOHDI; KAK
ApasHno, ST0 KaThoHbl ¢iabpix ocposanyii, CwibHO MOMIPH3YIOTCH
GonpiINe MO pasMepaM ¥ UMEKIUME GOILIIOH 3apAR AHHOHB — AHWOHBE
CNadLIX KHCMOT.

PasnnuaroT HECKOMBKO BAPHAHTOB THAPOAU3A.

1) Cons, 00pazosandas CHABHAIM OCHOBAHHCM H CHABHOH KHCMOTOH,
MPAaKTHYCCKH HE NMOJBEpIracTes riaposialy. Pactsopsl Takux coneit (NaCl,
KNO; 1 ap.) uMeioT BeltrpansHyo cpeay (pH=7).

2) Conb, 06pasosdanHas CUIILHBLA OCHOBAHHEM H CIa00d KNUCIoTOM,
THAPOAU3YETCA [0 AHUOHY, T.K. AHHOH 00Pa3yeT ¢ KOHAMM BOAOPOAA Cha-
BoHCCOLIMupy LY 0 KUCAOTY:

KCN + H,0Q <= HCN + KOt; CN + HOH == HCN + OH™.
i_peaa B 3TOM cliyyae weaovnas (pH > 7).

Cong, 00pasoBanbic MEOTOOCHOBHBIMIA KMCROTAMY, CHAPOAM3YIOTCH

CTYNEHY4TO:
Icryness  K,CO; + HOH <= KHCO; + KOH,
CO5* +110H 5= HCOy + OH™;
Derynedn.  KHCO3 + H20 2 H2C03 + KOH,
HCO; + HOH <= H,CO; + OH™;
TIPHYEM I'MAPOIH3 MACT B OCHOBHOM 10 I1€PBOH CTYNCHH.

3} Coun, obpazosanubie ciabslM OCHOBAIIMEM W CHILHOH KHCNOTOW,
THAPOIU3YIOTCH O KA1HMOHY, T1.K. Karnod obpasyer ¢ uonamu OIT cnabo-
TWCCOUMHPYIOILCE OCHOBAHHUC!

NH;Cl + H,O &= NH,OtH + HC,
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BaK 8 nouHoM Bae. NH,' + HOH NH,Ot ' H | cpesa 8 nom cavaae
xuenag {pkl ~ 7).
CO MHOTOKHCAOTHRIX OCHOBAHIH THAPOIM3YIOICA CTENCHYALO:
Terynews:  7ZnCl, + HAO =2 Zn(OLHCL + HCY,
Zn* 4+ HOH 7= Zn(OH) + H"
I} erynens:  Zn(OHYCL + 1120 =2 Zn{OH), 1 HCL,
£n{OH)" + HOLML =% Zn(OH), - H™;
NIPHYEM, THAPOIKS HACT B OCHORROM 110 NCPBOi! CTYTICHH.
4) Coan, obpazonanusie cnabbiv ocHOBabMEM H CAaboH KHCHOTOd,
IHAPOAWIYIOTCH ¥ 1O KATHORY W TI0 aHHOHY:
AlS; 4 3H,0 = 2AH0H);d + 3H,ST.
pH cpcapl 3aBHCHT IIPU ITOM OT CHILI 00pasyloinsxesa crabhix KUCHoT @
ocHopankl (06buro pH coctasnser 6-8). Takue Conu rHAposu3yIOrca B
Oonpliel ¢1EMCHH, MHOT/1A MRIPOIA3 MPOUCKOT NPaK IMYCCKHA HeoOpa-
TAMO, €CITH BLLACASCTCA 1a3 WIM 0C3A0K, URHM O0pazyricd rad B OCaaok
ORHOBPCMEHHO,
Heru pabome: 1) Iposectd ruaponus vekoropsix coneii 2) Uayunis
BAUAHUE COCTABA COJICH H BHEUIHHX YCIIOBUH Ha 1I0/IHOTY MX MAAPOXHIA.

Onsim 1. Peaxuun cpedst pacmsopos pasiuaHeix conc
Ha nosocky ynuBepcaibHOM UHAMKaTopHOH OyMary ifanecrs 1o oa-
woli kaiae pacreopos KCl ZnSQO,, Na.COs;, Cacnars sbiBOf, B KAKOM
CAy4ae NpOTeKaeT ruapo/as, npubivxenno oupencnnuts pH pactsopos.
3AHCCTH PEIyALTAThl B TaOMMLYy:

Ne | Dopmyna Lise1 pH | Cpena | YpasBueunc tuaponuias |
MOJIEKYISPHOM ¥ MOHHOM |

CONM | MRAHKATOpa BUE 1

1 KCl | !
2 | znso, _ | l
3 | NayCOs 1 | ]

Onvim 2. H3yuenue 81uanust 3aproa Ha nOIRpuIYIonee oelicmene Ka-
MUonos
C noMowbi0 yHUBepcalbHo#l uHapxaropHoit Gymarh cpasauts pH
pactaopos FeSO, # FeCl; ogunaxosoii koraed1panun. Kaxkaa W3 AByX co-
Al PRAPOJIMIYETC CUPBHES H novemy? 3alMcaTe YpasHEHW THAPOJIH3A
ITHX CORCH.
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Onsim 3. Cpaguenue HOIAPUIYEMOCIU QHUGHOE
C noMowIp0 yHHBEpCALHOH HHAMKaropuoi Oymaru cpasnuTh pH pac-
TROpoB Na;S0; # Na,CO,. Hanncars WOHRO-MOJCKYIISIPHBIE YPaBHEHUA
ruiponusa. o seanynde pH ykasars, B KaKOM 43 JIByX pacTBopos 0oiib-
e a) crenenb ruaponusa; 6) konucHtpauns OH noroe. Kakoit aruon -
CO;* wmn SO;7 - oBnanaer Goublie ROJAPHIYEMOCTBIO

Onoim 4. Hayuenue siiuanust yeaoeuit npogeoen un 2uporisa
Ha NOJTROMY 220 RPOMEKAHIA

a) Bansnue xonuentpanuu. B npoGBpKy Haymbs 2-3 Kalulh pacieopa
xnopuaa cypeMbi (+3). IlpoBepnTh ¢ MOMONMIEI0 MHAMKATIOPHOH Gymaly
cpeyy (pH). Conepxumoe npoGupku pazdaputs Bogoi. Yro uabmonaere?
3anucats ypasHeHus ruapoiuza cond no [ u l crynensam.

6) BnrsHue remiepaty . B npobupky nanuth pacteop FeCly n npo-
KUAATHTE Ha cnupToske. Yto nabmonaerca? Harucars ypasaenns ruipo-
1M33 110 BCEM CTYNEHAM, UMEH B BHOY, YTO BTOpAs U TPETHH CTYNCHH THA-
POTH3A BOIMOXKHbI DM HAYPEBAHWH.

Pa6ota 9. OKHCAUTEJIBHO-BOCCTAHOBUTEJIBLHBIE
PEAKIIHH

Beedenue. OKUCIMTENLHO-BOCCTAHOBUTEIIEHEIMA HA3LIBAIOTCH XHMMH-
4eCKUE PEaKLiEH, CONPOBOMIAKIMCCE HIMCHCHHEM CTeneHel OKHCIICHHS
3J1eMeHTOB. OKUCACHUEM HA3BIBASTCA NPOLECC ITOBBIICHMA, 2 BOCCTAHOB-
ACHAEM —— MOHIKSHHA CTENEHH OKUCIIEHMA, ATOM, MONIEKYNE HITH HOH, B
KOTODBIX CTENCHE OKHCACHUS IICMCHTA TTOBHILIAETCS, HA3HIBACTCA BOCCTA-
HOBHATEAEM, 2 B KO 10P5IX [IOHMMKACTCA ~— OKHCHHTENEM,

OKHCIHTENSAMA SBIAIOTCH HEMETAIMA {FATONCHLI, KHCIOPO4, Cepa),
MOACKY B WiH HOHBI, B KOTOPLIX UEHTPA/LHbIE ATOM UMEET BLICIIYIO CTE-
genb oxucieHns (MnO,, Cr0-7, NOy, Cl0O,7), KATHOHBI MATIOZKTHBHBIX
veransios (Au’*, Ag', Cu™) i Bozopona (HY).

Boccranosurenamy  SMBASIOTCA  METAlIbi, HEKOTOPHIE HEMETALIH
(BOAOPO, YITIEPON, KPCMHUI), MOHBI H MOJNEKYNB, B KOTOPHIX HUMEETCA
aToM B HM3imel crenenu okucnieHna (H.S, NH;, CF, B, .

BeuiecTpa, COREPRKALME aTOMB B NPOMCKYTOUHOR CTENeHY OKucne-
HHA, MOTYT GBITb KaK OKUCAMTEIIAMH, TAK U BOCCTAHOBHUTEARMHE, B JABUCH~
MOCTH OT "RapTHepa” 00 PeakiMM W YCHUOBUit e¢ MporeKains. () TaKKx
BEUIECTBAX [OBOPAT, YTO OHKM OONAJAOT OKHCAKTCIIBHO-BOCCTANORK-
TCNHHOH ABOHCTBEHHOCTHIO; K HUM OTHOCATCH HUTPHTHI, CYIQUTHI R ID.
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Bee oxdean reab Ho-BOCCTAHORNTCILHEIC PCIKUKE MOMMHO D3 Ie AT
Ha HEThIPC IPYIULLL

I} PCakipun MEXMONICKYIAPHOTO OKHCACHHA-BOCCTAHOBIISHAN, 210 pe-
aKUMWI, B KOTOPBIX OKWCHWTETh W BOCCTAHOBMICIL ABJIAIOTCH PAa3HbIMU
BELLECTBA MM, ARPUMCD:

=«
NaNO, +K. Cr:0 +H S0, -» NaNO Cr:(80,) + KSO, + HO.
2) Peakunu BHY TPEMOJCKYHAPHOTO OKUCNHEHHA-BOCCTAHORICIINA, HTO
PE4KInH, KOTOPHIC MPOTEKAOT ¢ MIMCHCHHACM CTCTICHEH OKHMCICHUS aro-
MOB PasiiLiX JICMCHTOB, BXO,IATIHX B COUTAD OIHOTO U TOTO Je BENIECTBA:

.

KCIO. - KCH— O

3) Peaknun ancnponopunoHupoBasss {CaMOOKHCSHMS CaMOBOC-

C’I‘aHOBJICHHﬂ); 3TO PCAKUMM, B KOTOPRIX NPOACKOINUT YBEIHMMEIME M
YMEHLLIEHWE CTCIICHH OKHCHICHHA ORIIOTIO B TOTO KO HJIeMCeHTA:

-4 +7 -
KCIO, - K10, + KCL,
4} Peakitii KORTPAUCHDONOPLAOHHPOBAHMA — JTO PEAKIIMY, B KOTO-
PHIX YHACIBYIOT ABA BEINECTBY, COACPKALIHX ATOMBI OAROI0 H TOIO Xe
INCMCHTA B PA3HLIX CTEIICHAX OKMCIICHHAA!

2 - n
H,8+S0, - 8+ H,0.

Haxosxnenne cTexuoMerpuueckny KoshGrUHeHTOB B PEAKIHAX OKUC~
NCHUA-BOCCTAHOBNCHHMA HPOBOIAT ABYMS METO)1aMu:

1. Mcron fananca cremesell OKHCICHUS (ONCKTpoHHOro Oajlanca).
Haupusmep 1uig cXeMbl peakimn

NaNO; 1 KMHO.] + Ha80 — N3N03 + KQSO4 + Mn304 + H30
cxeMa 0aIanca HMeeT BUIL
5 NP N7 Aq-5-3=2 (upoucce OKMCACHMA)
2 {Mn"” 5 Mn*™ Aq=2-7=-5 (npouecc BOCCTAHOBNENHA }

I 5 B 2 — MHOKUTENM, KOTOPSIC ABIATCT KOYpOULMEH1aMp
npu  GopMyaax BOCCTAHOBHTENA (HWIPHTA HAIPUA) M OKMCIMTCHS
(nepmaHranara xanus ). 1JoacraBue vX B SIEBYIO W APARYIO YaCTH CXEMbl B
yauThIBas, WTo Ha cusis ¢ K™ 1 Mn® pacxoayeres 3 Moar H.SO4. nony-
YUM YPABHEHHE:

NaNQO; + 2ZKMnQ, + 3H,S0, = 5NaNQO; + K.80, + ZMnSO, + 3H,0.

Cornacno >ReKTPOHHOR TEOPUY OKHCTHTCIBHO-BOCCTAHORBHUTEALHBIX
peakiini HIMeHeRne crencriell okucnenus o0ycaoBaeno oTIaMeH ek-
TPOHOB BOCCTAHOBUTENCM M TIPUCOSAMHERNEM X OKMeImTeneM. [losromy
CYIHHOCTL OKRCINTEILHO-BOCCTAHOBUTEIBHEIX  UPONECCOR O0LIYHO BRI
paXaoT HICKIPOHHBIME cxeMamu. JIng ZaHHOW peakiiviy IIeKTpoubie
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CXEMBE HMEIOT BHILL
5 IN-2¢-~»N"
2 |Mn'"+ S¢-» Mn'?

2. Meton nonypeakiyi, KOTOpbiE HCHONBIYETCH JUIS peakLiHi B pac-
TBOPAX MEKTPUAKTOB, OCHOBAH HA COCTABICHHUM YPABUCHKH AuyX 1n0sype-
akuui (0’?}1&3!5“0 A NPoLReCCOB OKHCACHHA B BOCCT&HOBHCHHﬂ) ¢ HX LO-
CIERYIOIMM CyMMupoBannem. B ypasnennax nojfypeakiiit A0KHH BRI~
NOMHATHCA 3aKOHBI COXPAHCHNUS BEIECTBA (CyMMa aTOMOB B Neso u jpa-
BOH 4ACTAX A0MKHA OuITb OMMHAKOBOW) W COXpaHEHWA 3apsna (cymmap-
HBIT 3apAR BCEX YACTUL B JICBOH M NpaBoH 4acTd A0/DKeH ObITh OAHHAKO-
BLIM).

Hanprivep, aiist CXeMB) peakLmn

NaNQ, + KMnO; + H,SO4 — NaNO; + Mn80Q, + K,S0, + H,0,
CACAYECT BHAYAIC COCTARUTE HOHHYK)Y CXEMY !
NO; + MnO, + H' = NOy + Ma™ + H0,
4 3aTeM 3anmcaib Noaypeakung OTIACHBHO 11018 HpOH@CCOB OXHCICHWA H
BOCCTAHOBNCHU:
5 INOy + H,0+ 2 — NOy + 17
2 {MnO; + 8H' + 5¢ — Mn®" + 4H,0

FloMHOXHE NONYPEaKUMIO OKMCHEHAS Ha KOYDUUHEHT 5, a notype-
AKUHIO BOCCTAHOBJIEHHS - ~ HAa KOIPODHALIMCHT 2, APOH3BOAAT HX CIIOXKEHUE!

SNO, + SH:0 + 2MnO; + 16 = SNO; + 1011+ 2Mn° " + 3H,0.
CokpaTiB ro100HME, MOMYIAOT HOHHOE YPABHEHHE:

SNO, + 2MnO, + 6H = SNO; + 2Mn" " + 3H;0,
B COOTBEICIBMH C KOTOPHIM MONSKYNAPHOE YPABHEHNE PEaknuM MMEeT
B
SNaNO;+ 2KMnOy + 3H,80, = 5NaNQ, F 2MirSO, + K80, + 3H,0.

Lenwvio pabome ABIACTCR MPAKTHIECKOE O3HAKOMICHHC ¢ Hauboree
PACAPOCTPEHCHHLIMH OKHCIHTENSMH H BOCCTaHOBH IE/IAMY, ¢ HEKOTOPLIMI
THITAMM  OKUCTUTENHH0-BOCCTAHOBHTELHBLY PEAKIMHA, ¢ METoMamMH co-
CTABICHHMA YPABREHHH OKMCHATENBHO-BOCCTAHOBUTEILHBIX PEAKLIHIT

Onvim 1. Kuciiopod 6030yxa- pacnpocmpanennstli oKuciumens

Baarh ase npolupky, B 0/Hy TOMECTHTL MUKPOWMIATENb CYab$HATa
weneda (1), » apyrvio 2-3 xanne pacrtsopa cynedara maprauuz (II).
Cynndat xenesa pacTBOpUYs B BOAE, 3aTeM B 008 UPOBUPKYU BRECTU pac-
T8op icnonw KOH. Berpaxusas npoOupxku, nadmosaTs HOTEMHEHHE
oCanKoB.,

100



(CoctaBrars YPABHENIHS PEAKIIHMEY (10J1y 9eNui | MIPOK T hesre3a {1} o
mapianiza (). uX T0CnCIyrILEro OKHEIGHHS KUCIOPOIOM BO3IYXR (B
NPHCYTCIBHH BONBL B KAYeCTBL cpeind) 40 Fe(Oll): u Min(O),. Oimenrs
miet Fe{OH) n Fe(OH)y: MaltOH ), n Mn{OH).. Caenars Brmog 06 okuc-
IMieNbHOR aK1MBHOCTH Kucaopoda. Kakoea poss Fe(OH), n Mn(OH). B
ITHA pearliksx’?

Onvimt 2, Oxuciumelpibie C80RCMBA QUXPOMAMA KATUA

B npobupky romectuib 2-3 xaman mixpomara xanma K;CraO, noba-
BHTL 7-8 Kamenb cepuoli KHCHOTHl, BHECTH B TIOAKHCHIEHHBIH pacTBOp
OTHH MMKPOUIMATEAb KPUCTAATHUYECKOr0 Cyabdara xesesa (I} , paime-
maTh, HalmoaaTe ysmMeHenHe okpacku npu NpOTeRasnn peakiiid. 3any-
Cath CXEMY PEAKIIMHA, YUHTLIBAA, YTO MPOIYKTAMK ABACTCA CyAbPAT Xpo-
ma (III), cynndas wencza (1I1), cynpdar kanus u Boma. ONPCACHTE Tl
OKHCIWTEABH0-BOCCTAHOBUTCIBHON PCAKIKH. PACCTARNK T KOIDGHLMCHTLL

Onsbim 3. OKuCIUMETDHBIE CROUCMARX HOHOE MENULTIOE
) & GHICHIIX CIIENECHAY OKUCACHUR
) Hou Fe' -okucnumens. B 11poOMpPKY HOMECTNTS 2-3 KalLIv PacTso-

pa xnopuza oaosa (I1) v gobaeuts ogay xanmo pacrsopa FeCl;. Hoba-
BUTH K APOAYKTAM PEaKLMH OJHY KAl poauuia ammonns NH,SCN.
[lpst fI0ABREHWN KPACHOTO OKPAIHWBARHS PACcTBOPA JOOABHUTH ¢ IBE-1PH
kan xxopuaa onosa (11). Iporexaronuie peakiniu 3amicarb NOCACLORA-
TCIBHO CHAYATA OKuCNEHHC xJopuaa onoBa (1) 1o xnopuna onosa (IV),
3a1eM, ¢CIIY PCAKUA IPOIA D JI0 KCHNA, 3aITHCAlb YPABHERUE KA4ecT-
BCHHOM PEakLiMM Ha HOII Fe'*:

FeCly + 3ANHSCN — Fe(SCN), + 3NH,CL

B ciyuae, ecin Fe'” oxucauncs mosHocTbio, KpacHas OKpacka pac-
THOpa Hetdesact. Onpenenih, K KAKOMY THUY OTHOCH 1CA 1IPOBEACHHBIC
peaKLum. )

6) Hon B — oxucrumens. B npoGupky novec rars 2-3 Kanoy xo-
puaa ososa (1), mobasumie no kanasm megouud NaQbl cHauana weavcra-
TOK, B pe3yabTarte yero B npodupre obpasy elosn Oeublid 0CaACK MUAPORin-
na 03083 (11) Sn(OH),, a 331eM M20bI10K LCNOHH 10 HOJAHOTO €50 PACiBo-
PEBYS O CXCME!

Sn(OH); - KOH - Ky Sn(OH)] =+ H-0.

SAsafeTca K NaHIdR PEAKUAs OKKCAUTELHO-ROCCTRNOBHIENBHOH? K

o0OpasoBaBIICMYCs TeTparunpokcocTanaty (1V) narpus nwobasum, 3-4
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xarid Hurpara suemyTa ([1T). {IposexosnT OKMCAMTENBHO-BOCCTAHOBH-
Tenbuas PeAKUNA, YPAaBHCHHE KOTOPOI 3alfHCATL CaMOCTOATENBHO, YUHThI-
Bas, UTO R PEIyHRTALS peakiMd 00pasyeres rekcardapoxcoctansar (Vi)
HATPHsA, BUCMYT (B BUIC OCAAKA YEPHOIO IBETH), HUTPAT HATPHA M BOHA.
HonoOpare crexvoMmerpuueckue KoddppuuuenTnt. K kakoMy TRy OTHO-
CHTCA peakuus”? YKaszath B Heit OKUCITHTEHb M BOCCTAHOBHTED.

Onsin 4. Tepmuseckoe pazioncenie OUXpoMama AMMoRUs

B dapbhoposylo daiuky HOMECTHTE HEMHOTO KPHCTANNHYECKOIO AH-
xpomara amMomns (NH;»Cr:0q 3aokeHROR cOMUKOH OPHKOCHYThCR K
ero nopepxHocti. Yro nabarofaerca B xoae peakuny panoxcHna? Onu-
CaTh XOA PEaKUMK. 3anucarh CXEMy PEaKiiM, YYH16BAR, YTO IPOAYKTAMH
pasToReHHa apageres okcug xpoma (I1I), ceeboankiit azor v Boga. Ypas-
HATS peakunro. Kakos Tt peakunn? Kakoe npnpoanoe ABReHUe HAIIOMH-
HACT 1A PEAKIMA B YMEHBILCHHOM MaciuTabe?

Onsim 5. Bruanue cpedst na oxucaumensusie ceodicmea
REPMAHARAMA KAIUA

llepmanrasar — nor MuQ, SBIIETCE CHILHBIM OKHCAWTELAEM, MC-
MONb30BAHKE €70 NIMPOKO NPAKTHUKYETCA B XUMHH, B 33BHCHMOCTH OT
CpeAB! BOCCTAHOBNEHHE TIEPMAlIFAHAT-ROHA HPONCXOANT PAIUHHO:

a) Boccranosstenne MnO, B kMciiol cpeste.

B npobupky nomectuts 3-4 xamiM nepmauradata Kanug, 1o0asuth
5-10 xaness  pacrsopa H;SO,, a 3arem Bhect# | Muxpouniareis Kpn-
CTAIMYECKOrO cyabduTa Harpua. Yto nabmonaevcs npn srom? 3anmcats
YPABHERHE PEAKIUM CAMOCTOATSHLHO, YUHTHIBAA, HTO MPOLYKTAMH ABIA-
10TCA Cynsdat mapranua (1), cynsdar narpus, cyasdar kama ¥ soaa, K
KaKOMY THITY OKMCAWTEILHO-BOCCTAHOBUTEILNEIN IPOHECCOB OTROCHTCA
ara peaxuma? Tlonobpate B Hel koyhpHLMREHTHL

6) Boceranosaenne MnQ, s ueittpansuoil cpese.

OneT HPOBOAUTCS AHATOIHYHO ONMCAHHOMY B HYHKTE &), TONBKO,
BMECTO DACTROPA CCPHOH KHCTOTHL, B KAMeCTBE Cpe/iki B [IPOOHMPKY LIpH-
Gapurp 5-10 xanerme Boakr 1lpy noGaBIEHUN K HENTPALLHOMY PACTBOPY
OHHOrQ MHKPOWINATE A KPHCTATIINMECKOTO Cy.lb(GUTa HATPUA B PACTBOPE
00pasyeTca KOPUYHEBHIN 0Caf0K AHOKCH A mapranua MnO,, cy/induT sa-
TPUf OKHCIMETCS A0 Cy.Ib(aTa Hatpud, HamicaTs ypasHEHHE peaxiuy u
noao6paTs KoahhuiHeHTLI CAMOCTORTENBHO,

B) OxucamrensHuic caoticTra MnQ, B CHIBHO LIETOYRON CPEsE.

102



lopsistor 11pose JeHRS ONLI1a ARAIOTHIEH OIIACAHHOM)Y # O1lhite 34 K
pacTBOpY mepManra¥ala Kaiua 3004BMTL 5-10 Kaoean xonueHpHpogal-
Holi gesoun KOH, 3arem Beeialb | MHRpOLLLIAIE L KPRCAHTHUECKO! O
cynbGrTa Hal pri. CXeMa PCakiu.

KMH04 t NaJSC)q +KOH —» KzMIlO.; + Na:SO4 + HQU
HouaoGpate cTexuomerpudeciue K03DhunUenTL cCaMoCcTOATEILHO.
Hpusmewanue Lcny nobapaserca wenoun NaOH, To B kauecTre npo-

RYKTOB 00pa3yiorcs OQHOBPCMEHHO MAHTAHAT HATPHA ) MAHTAHAT KanMs.

B otyeTe olmcaik ONBIT, OTVMCTHTR OKPACKy TMPOAYKTA PCAKUBH — -
MaHTaHaTa Kaaus, NPUBECTU VPARHEHUE PEAKIIVAL

r) OKHCHHTCIBHEIE CROICTBA 1ePMAHT anala Kajiug B c#abo wenowHoi
cpene.

[Ipy ncioiBL30BaHNM B KAUECTBE CPEIB pad0aBnecHHOTO PACTBOPA tte-
NOYH H MOCICAYIOUIEM ACHCTRIN CYIH(MHTA HATPUs PLaKUMs HPOTEKAET MO
CXeMe, ONUCAHHOH 8 OIbiTe 50 1'ONnbKC B camilii nepBbli MOMEHT MOKCT
HaD[FO1ATLCS 3ETCHOC OKPANIHBAHUE PACTROPA BCTEICTRUE OOPAZVBAHMA
MAaHTaHATA Kanud (XaK B OneiTe 38)

KMnQ, + Na;SO: + NaOl L, ;5 — KoMnOy + NapMnO, + NapSO, + Hy0.

Ho Bekope nset pacrtBopa HasuHaet MEHITHOS, TaK Kak oOpazyoumii-
€ MAHTa\eal — KWOH B HCHTPamsHOH B C1afoLEnoUHOR CpeIax aBateTca
HEC [ABUALHBIM: |

K-MnO; + HyO — MnO- + KMnQ, + KOH,
I4K 4TO KOHCUHLIM TPORYKTOM BOCCTAHOBMCIMS FMEPMALranar-goHa B
HEHTpaNEHEIX M c1aboMIeNIouHbx PACTBOPAX ARIACTCA OKCHIL Mapramia
(IV).

ifopobpare  kosddunuenter K OGCHM  CXCMAM  OKMCHHTCILHO-
BOCC I 3HOBUTCIBHEIX peakuuil, K KaxnaM tvuam onu ornocalca?

Brisojt © BIMAIMK CPeabl HA OKACIMTENbRLIE CBORCIBA HEPMAH] AHALA
KA/ PEKOMEHIYCTCA CACHATE TIO CICAY }HLCH CXEME:

e
KHCaas Cpefld
MnO, +3e
neiTp. U cnaGomen ¢peaa
e
CHIILHOWIEN, Cpeia

3auucalhs NPOTHR KAKAOH CIPEIKH COOLBCICIBYIONMH HPOAYK! (1o
onpiTam 5a, 0, B, F) ¢ yKazaHWeM Cro OKPackK B Karko#f cpesc mepMasra-
HAT-HOH BOCCTARABIMEACILA MAKCHMATBIO, & B KAKOA - MRHHManbHO?



Padote 10 1T AvtbBAHHULCKHE LIFMEHTH

Beederpe, T 16BAHRINCCKEN Y IEMCHT - — 310 SUMBYSCKIA BCTOUHNK
Y IBKTPOIHSPT I, B KOTOPOM SHOPIMS ' *MHYCCROH peakuup ripeolipasves-
CA R HACK TPHULCKD [0 IHEP! K.

L ATbBAHHMCCKHE L TEMESHT LOCIOHT M3 IBYA MICKTPOIOB —— Kafola K
AUEIA, NOTPIKCHBHLIX B PACIBOD YICKTPO.IMIOB UITEKTPOIMTAMU QOGIMHO
SBJAKOTCH COIM TCX METATIOB, #Y KOTOPBI M3 OTORIERB YVICKIPUJIBL).
DACKEPHUCCKATT ROHTAKT MOAIY PACTBOPAMM LICRIPOII OB OUVICCi B~
S1CH ¢ IOMUULLI0 BOPHCTON TIEPeTOPG, 1KY .1l BICKTPO, M IIMECKOI O MUC-
iHKA, KoTopait natorormsteicas w3 H-obpasHol cTexmHHOR TPYOKM. 3a-
NOTHCBHOH PACYBOPON 1ICKIPOIWIA. Tanol "MOCTHK IPOBOIHT Tox O1a-
1048P% HATHUUKG HOHOR. OIHAKO NPEITATCTRY €1 CMEITHBANHID JUEKIPC. I~
0B

Padora § . bRaHHECKOre LICMOHTA OCHOBIHA 13 NDOTCRIOLIEH & HOM
OKHACTHTEIbHO-BOCC [aHORATC.IRHOH PEAKTIHK, OPHMEM TPOUCCCR ORHCT-
HHR 1 BOCCTAHOBICHHS PALICIICHE — OHF BPOTEKMO] 1@ PasHbIN aIeR-
TPOZAN  ORHCICHHE HA AHOZC. 3 BOCCTAHORICHHY HO KATOIS, IIGKTPOHLY
ABMVTCH BO BHEINHEH UEOH 0t aHO (2 f K210 .

¥ rapHO# X2paxTepacIMKOR 1A TRBAHMNCCKOI O 31CMEHTA HBIASICA Q10
AIEKTPOARUAES taast cwaa (DJ1C), C 10 PASHOCIE NUISHUHAINS
LICKIPO.I0B B COCTORRMM, KOTIA CHAIR TOKA DABHA 113 D0, T.¢, KOLAR MCATY
WICKIPOIAME H PACTBOPAME COJIEH } CIAHABAHBACICS AMMHHECKOC PABHO-
BECHE"

MAC = @ - 0%

O0bs41iG 114 COSATRIA TRTRBAHKYCCKO! O DTCMEHTA OSPYt 182 PAIALIA
METALIA, PACTIOIOWCHYbIN JWIERD IPYT OT APYia B PAAY HANpSKeHui,
210061 10T MiTs Harlo. w10 DAC.

Jas npusicpa paceMoTPHM CepOpPRHO-MarHHeREIR  raTbBaHUHCCKUH
daemens, Haliie 8 pey HANPSACHR 3TR MeTRIOEL M MA CTAAApT Hbe
FKPC I o resivama: 0"{AgE0.80 B, o°(Mgy- -2,36 B Marnnli ~
Booge akTHmELE viera.ny oH gpn paboTe 1A ILBAVHYECKOIC MIEWVEHTa
orucaseres (Mg - 2e = Mg ), o, meisercs urozov. Ha cepedpanon
LIKTPRAE TPORCXOAMT BOCCIAHOBACHEE KaTHoROB copelipa 13 pacisopa
LAg — &= Ag), 1.2 cepedpubin YICKTPOA HRLIACTCA KATOIOM. LICKTpO-
KHMHHCLKAR CXOVE TAILRAKMYECKGI U LISULHIZ 1 Q16 TOKOODPA2 FoLias
PCAKUEA (1 HOHUOM BHIS) 28Dy {CA 1aK!

-IMg Mg AR Ap(-), Mz - ZAg - Mgo Ay



DUEKTPONBIKYINAS CHAA CepelPIHO-MANHNER0 O (A 1BBAHNMECKOLD 2L
MEHTA {IPW CTRRIAPTHEIX YCIHOBHAX PaBHA:
2IC = 0,80 -(-2,36) = 3,16 B,

Ipu paborc raaesaHNUtEecKOro MICMEHTA B HECTAHJAAPTULIX YCHOBUAX
BHAYAME HEOOXOIUMO PACCHHTATH LICKIPOJHLIH HOTEHHMAIl METANIA 110
dopmyie Hepucra:

@(Me) = ¢"(Me) 2‘311}; ! IgiMe™ ],
rae °(Me) - claupapTHeIA dReKTPOARBI MoTeHmMat, T — 1emuepary-
pa; It — YHCIO 2TEKTPOHOB; [Me™' | ~— MoAspHas KOHUCHTPALUA KATHOHOB
METa;LIa B PACTBOPE AEKTPO.MTa; R —— YHUAEpCATLIAA MONAPHAS NOCTO-
suHad; F —- noctosunas apanes.

[Ipw crannaprxoit temneparype (298 K), noas3yiores yOPOMCHREIM
BapranToM hopmyel HepiicTa:

o 0,059 -
e(Me) = ¢°(Me) + - igIlMe™" ]

Heaw pabomor. 1) M3yuMTh 31eKTPOXUMMYUCKYIO 3K (UBHOCTL HEKOTO-
peIX meraror. 2) CoOpatrk ranbBaRMUCCKHA JIEMEHT U ONPEASIHIE €T
PAC.

Onsim 1. Hecredosantie 21eKmMPoxuMUNeCKol arRmMUSHOCHI MENIETI0E

IlpurotoBars wecrs 1tpodupox. Hanuts B WX no 10 kaness conef
Markus, HEuKa, xenesa (1), onosa (1), ceuura (H), mean (11, Onycrurs B
NPOOUPKH 110 KYCOUKY MArHHeBO CTPYXMKH, HCKII0Yas REPBYR) Opodup-
Ky. OTMCTHTL H3MeHeHuUs, HAOMOLICMbIC B APOOUPKax, HANUCATh Ypap-
HEHHH peaklnii.

TIpOnIDKUTS OTIBIT, OMYCKAs UK, XKEJNS30, 0JIOBO, CBHNEU B MC/ib BO
BCE TIPOOHPKH, KPOME TEX, B KOTOPBIX COACPRNTCS PACTROP COMM TOTU He
caMoro metamna. Onucars HalMiOACHHA ¥ 3AMUCaTh Y PasHerHs HabMO-
JIAEMBIN PCAKLIME,

OQGOMIIHTE ONBITHEIE JANUBIE W 3ailcCrH #x B TA0Iniy, 110CTARUB "—"
10T H0HAMY MCTAEIOB B TEX COYUAAX, KOTAE DM METALID BLITCCHAINCD
#3 M coneit B cBoGOINOM cocTosnHuu, U (Y, Koria BLlecHeH e IS 1po-
HCXOJTHITO.
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Tabauya
CROCOMHOCHE MERIQT T0R RBCUMQHIB 1HBUMS PV Opyau
13 PUCIEOPOE HX COICH
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B BeIBOAE 0M\APEKTCPHIORATE BOCCTAHOBHTCILHY 10 CIIOCOOMOCIR H3Y-
YEHHBX MCTALIOR B PACIIONHTE WX 8 pﬂ;ﬁ[ 0 vMOHBIBCHHKY 3T O CROii-

CrBd.

Onoint 2. Pubomu 2@ibeaniec Kozo ixeMenma i usmepenue exo 31C
CoOpaTh (ATHBAHMYCCKAN 2I€MEHT. AICKIPOJAMH KO10POTO W1y Kal
UHBK H MEdb. LB 370V B3STE 1BA NHMUUCCKAX CTAKAHA 1 3UOIHHUTD MN
PACTBOPAMYE ¢ WIBECTHOH EOHUSHIPANMEEH - OI¥H CvasdaTOM WHiika, 3
APNEOK -~ CYIILGATOM MCIH I COZTHENTE AX LIEKTROIHTHUECKHN MOCTH-
KOM (3aM0HUTs pacTeepoM cyangara narpus). B nepsuli crakan omve-
1116 LHEKOBSIH 3ICKTPO.I, BO Brupoi -— vieaubii. 1o mounTs K KIieM-
MaM BOJIBIMETDP M 3aMEpPHTE HAUPMKENHE HA YIeKTROAax. B o1ueie o1pa-
3HTH CIeaylomee: 1) 3upMeosaTh COOpAHHKEH raThBARRICCKHE YIeMen
2} jaNMCaTh €ro B BHAS J.ICKTDPOXMMHYECKGEH CXeMbl 3) HaiMealb 3ick-
TPORHLIE CYeMbl dHOIHOTO M KATOXHOFN Tpoaeccos H obuyro TeRoobpa-
IYIOULIO peakunio; 4) BeiuucinTe TeopeTudeckoe sHavenne DJIC. cpap-
HHTE €70 C H3MEPSHIBIM M PACCHHTATE OWIMGKY: 5) B BEBOAC O0BSCHHIA,
HONEMY M3MEpERHOe 3uaqerHe D0 OTIRYacTes OF TEOPeTHHECAO 0.

Padova {1, KOPPO3UA METATIOB

Beedenue Koppoigel Ha3hlBae 1CH PAIPYINCHES MCTALIOB ¢ W IBHE
XHMAUCCROIO BOYICHCIBMS BHowmel CPCIn BPH ITOM METAL OKHCASLT-
CH ¥ Tepacr APHCYIHE ey csolicisa Koppodns npysoInT K DOJIBHIHMM
MATEPHIATHBIY TI0 fERAM, DPOHONO/IIRM B PE3NTLTATE Paspy TUCHR pr—
ﬁOle(‘}BO;IOB. HHC‘[‘@]JH, ME 1A TIHNSCREX Saciell Mamnh. K()pﬂ_\ OB Oy LOR,
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MOPCKHX COOPYXCHUH 1 1.1, BeIBOIBPATHBIE NOTEDH METALIOR O) KOPRO-
THH COCTARIUIOT 8-10% OT ¢MeroaHOro UX BhHIyCKA.

Ho mexanmamy npoTekanns KOppO3Hs HOAPAIENISTC 114 ABA THHA:

Iy xunvmueckyto, KoTOpas HabaA0A2eTCH NPH B3AHMOAENHCI BiM ME Fal-
JIOB ¢ CYXUMH razamy 0 KMHKOCTAMU-HEMICKTPOIUTAMHU;

2) JICKTPOXMMHRYECKY 0, KOTOpas Ha0momacTes npH R3auMoACHCTBHH
MECTANIOR ¢ PACTBOPAMH 3MEKTPOJMIOBR. BOAa OOBUNAL H MOPCKas, pac-
TBOPBI COEH, KHCNOT W LC0YEH, BIAKHBIE Iask! (BO BJIAXHBIX 133aX U 8
BO3JYXE COACPIKATCH MAPDI BOABL, KOTOPBIe afcOPOUPYIOTCH Ha 1I0BLPXHO-
CTH MCTan10B, 00pasys TOIKYIO HEBHANMYH TUICHKY KHIKOH BOJE, B KO-
10poii pacTBOpATCS ¥UC0poa, CO,, SO, NO; 1 aApy1ue rassl, npucyT-
CTBYIOUIMC B aTMOCHEpe; Takum 00paioM, BO 8AACHOM BO3LYXC HA METAILL
ACUCTRYET PACTBOP ICKTPOITHTA).

INEKTPOXMMHMUECKAS KOPPO3HS ABIACTCA CIEICTBHEM BOZHUKHOBEHHA
KOPPO3IHOHKBIX FAIBBAHMYCCKAX MUKPOMIEMEHTOB, COCTONIIMX B3 KA10/1-
HBIX M aHONHBIX YUacTKoB. FTogBNeHUE KATOAHBIX M aHOIHBIX YYACTKOR HA
NOBEPXHOCTH METAANA APOHCKOANT 110 CHETYIINM HIPHIRNAM:

- HEOAHOPO,HOCTh NOBCPXHOCTH METANAA BCAEICTBHE BKIMHOYCHHH
WHOI npnponsl, y1apos H M3rdboB, HaKOMICHHS MIPHMCCCH HA rpaHHLax
ICPEH, YYACTKOB € Pa3HOH CICIICHBLID TEPMHYECKOH M MeXaHMueckoH o0-
paloTKuy # 1.10.;

~ HCOJTHOPOAHOCTh KUAKON (askl, B KOTOPOH NPOHCRONUT KOppO3Ng,
W3-32 pazninyug KORHEHTpalmu uonos, pil cpeael, HEPABHOMCPHOID A0C-
TYNa KHCIOpoAa HAM APYTHX OKUCIHTe e,

~ PA3JIAUNE BHEUWHNX YCAOBHH - TEMICPalypsl, A4BACHNA, BO3ACHCT-
BUA LISKTPUYCCKOTO ITOIA M T.H,

{Ip#t BOIHUKHOBEHHMH KOPPO3UOHHCH FaibBAHHYECKOH Tapkl Npoilecce
IACKTPOXAMHUECKOR KOPPOIHH COCTOUT U3 CIIELYIOMX CTAIHH:

1) Oxyenenye 108 9acTH MCTaIa, KOTOpasd UMEET MEHLWIEE 3HAYECHIE
LIEKTPOAHOTO NOTeHLMana, 2) TlepeHoe 3apsaaa MIeKTPOHAMH 110 METMLTY
OT aHOAHOTO K KaTOAHOMY Yuactky. 3} liepeuoc 3apsana nonamu B ¢peiae
AMEXTPOANTA, BHIMOMHANIMICIO POilb BuUYTpeinicH ueun. 4) BoccTanoesie-
HHE OKVCIH IR HA KATOAHOM YYACTKE [IOBSPXHOC LK.

flpu diexipoarMHyCcckOl KOpposun Haubosee pacnpocTpaHCHHEIMH
OKNACHMTENAMH IBAROTCH:

- PacTBOPEHHLIt B BOAC M IMENOMHBIX PACTROPAX KUC0POJ, BOCCTR-
HABIHBUOMIMIICS 110 CXEME:

Oy + de 1+ 2H,0 = 40H7;
- KATHORbI BOAOPOIA B KUC.thIX PACTBOPAX (KMCNOPQ,L 8 KHCIOH cpene
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BE PACTBOPALTCA ), BOCC FAHABAUBAIOLIMEC 4 fio cxeme: 2H" + 2¢ = H,,

Karoaspie n aHOIHBIC YYACTKM B METANIAX YCPCAYIOTCA B MMEOT
04CHb MAJIBLIC PAMEPSI, T.€. PE4b KIET O MAKPOAHOAAX 1 MHKDOKATONAX K,
COOTBEICIBEHHO, O KOPPOZUOHHBMX MLXpO3JACMEMTaX. TakuM obpazom,
IMEKTPOXMMHULECKAA KOPPOINA 3aKmouactcs B paboTe orpOMHOro 4HCia
MHKpOIafbBAHHYECKHX CMCHTOB, NPH KOTOPOM HPOHCXOAHT BHONHOE
OKHCRERHC METALIOR,

Koppo3uonHbiil Tanbbanuieckuil DISMEHT, B OTIHENe 0T ofLrBoOro,
ABIACTCA KOPOTKOZAMKHYTIM MHKpodieMcHToM. Popma ero sanvcu He
oTAEHACTCsH OT OOLIYHOTS WEMEHTa, HO ANS COKPAIIeHHA B Hell He yKashl-
BAIOT OKHCHCHIIYIO QopMy. Hanpumep, KOpposus XCNe3a B KOHTAKTe ¢ yI-
nepodoM (o0bIuHan YENCPORUCTAR CTalh) BO BIAKHOH aTMocdepe nponc-
XOMMT B PC3YALTATE BO3IHMKHOBCHHS MUKPOIUILBAUMYECKHUX DIEMEHTOB,
AHOAHBIM YHACTKOM KOTOPLIX ABALCTCA METANI, A KATOAOM — BKIHOMCHHA
yriaepona. ITonuaa m cokpaniehnas $oOpMa 3aNMCH TAKOTO IEMEHTa HME-
IOT BHJ

(~)Fe Fe* [2H,0,0,40H [C(+) — [ONHAS;
(—)Fe |H,0,0, |C(+) — COKpAIEHHAN.

TIpu pabore 3TOro MICcMCHTa, T.€. NPH KOPPO3KH XKeae3a HAYT Cire-
Iyiolue Gpouecchl:

- ANOAHOE OKHCHEHHE! Fc - 2e = Fe*';

- KaTOJIHOE BOCCTAHOBJICHHUE! 0, + 24,0 + de =40H",

MeTannb 3amuyinaoT OT KOPPO3UR neruposanueM (BBejcHHEM Jpy-
THX MESTA/UIOB, CIIOCOOCTBYIOHUX HOBBIMICHHI) YCTOWYHBOCTH MPOTHB
KOPPO3INHM), 1IAHECEHHCM 3AUIHTHEIX GOKPHITHH, BBCACHHEM B COCTAB 31CK-
TPONMMTOB BEHIECTB, 3aMEANMIOUMX KOPPO3IUKO (MHFHOHTOPOB}, € NOMONILIO
HPOTEKTOPA W AP.

Hene pabomer. Vicciienosath BAMAHHE NPUPOAMI METAINA, CPedsl H
BHCITHMX YCIIOBHHA HA MPOLECCH XUMHUYECKON H HICKTPOXHMAYECKOH Kop-
PO31H MCTRIINIOB ¥ O3HAKOMHTbCH €O CHOCO0AMM HX 3aLUMTHI OT KOPPO3UR.

Onsim 1. Xumuneckan # 31eKMpoXumMuteckan KOPPoIuR HuHKa

B upobupky c 8-10 kamasMu pacTBOpa CepHOM KHCAOTHI OIYCTHTD
rpanry Ty waxa. Ormerurs 06pasoBauie My3piPhKoB Ta33 Ha HOBEPXHOCTH
Tpadynsl. 3anpcath PeaKUwo B3AUMOACHCTBYA LMHKA ¢ KWCTOTOH. B Ty
Xe TNPOOHPKY OMYCTHTh MEAHYIO HPOBOJOKY M KOCHYTHCA €K IPaHYJIbl
nuuka. Y1o wsmennwsiock B npoiiccee? Kaxyo GyHKIHIO BBIOIHAECT ME/-
Has npoBoIoKa?
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BATHCATEL CXeMY KOPPOIHONIUO!I 0 MEANIO-LHLKCROK) T AIhBAHMRCCKU O
WICMEHTA; HAUMCATh CXEMbl AHOAHOTO H KATOXHOIO [POLECCOR [IPU €10
pabote.

Onsim 2. Baunine KOHUEHMpayuu OKUCAUMEIH 1A CKOPOCMY KOpPO3IHU

B npoOupKy ¢ 5 Kannamu cepHOP KRCROTHL 200aBuTh 5 Kancat BOIbL,
T.. pa30aruTh pacTBOp (YMeHnun b xonuenrpauno H.SO,) B aBa pasa.
Mpogenart oubit, anagoruuseii onetty 1. Chaenars BLIBOZ O BINSHKH
kouueaTpasmu H'-HoHOB Ha CKOPOCTL KOPPO Q.

Onbim 3. Bausnue npupoost 3auquntiozo ROKpsimun
Ha KOpPOIUONHbIE NPOUECCH]

[ae npobupky nanoaaute #a 1/2 ux 066CMa SUCTHAIMPOBAHHOH BO-
2104, [JoGaBHTL B KAXKAYH U3 HUX N0 2-3 KB PacTBOpa CepHoil KNCAUTL
H 2-3 xamui pactsopa rexcaumnanopeppara (1) kaius K3[Fe(CN)ol. Ho-
CIIETHMIE ABJISETCH KAUCCTBEHHBIM PEAKTHEOM Ha Fe™' | ¢ KOLOPhIM OH J1ac)
HHTEHCUBHOE CUHEE OKpaiunBanue. B oaHy npoSUPKy ONYCTHTE ROIOCKY
OUMHKOBAHHOTO XKe/lesa, B APY1YIO - — HOIQCKY JIYKEHOre wenesa. OtMe-
THTh, B KGKOH LIPODRPKE NOABNAETCA CHHEE OKPAHIMBAHBE 110 KPAasM 11a-
¢1MHKH,. COCFABHTD CXEMBl KOPPO3HOHHBIX TAIbBAHRYECKHY 3IEMEHTOB U
YPABHEHU AHOAHBIX ¢ KaTOIHHIX NPOLeccoB. OOBACHMTL IPHIRHY ORpa-
IHBaRKA PAcTBOPOB B CHHUI UpeT. Kakyio poib BellIodNseT cepHas Ku-
ciro1a? Kakoe 43 NOKPWTHIL ABASCICA KATOAHBIM. A Kakoe -~ asondmM? B
BBIBO,IE YKR3aTh, KAKOE H3 MBYX HOKDHITHI ¥ AOHEMY 3ALUMINACT XKCIC30
OT KOPPO3HK, @ KAKOE M [TOYCMY HE 3AMHMIIAST. !

Onsim 4. 3auuma mema:L1a 0m KOpposHil ¢ ROMOWBIO RPOMEKMOPU

B ase mpobupku ¢ paslaBieHHLIM PACTBOPOM YKCYCIOH KHCIOThH
1pudaBUTE HECKONBKO Xarens pacteopa KI. B oxny w3 Hux otycrvib fia-
CIMHKY CBHHUQ, @ B APYIYK - THIACTHHKY CRHOLA C 3aKkalol s HeH rpa-
HYJ0H nuyaka, OTMetyts, B Kakoi npofHpke panbiie THOFBNIETCR MAno-
pacigopuvoe cocavHeHne Pbly. Yuuniesas, 9ro kauvecrsciibiM poeakTH-
BOM Ha KaTHoh apsctes pactrop Kl o0bicun b IpHuniy TOIBICHHA Ka-
THoHa Pb®" » pactope, HanMCaib ypasHEHHE BIAMMONCHCTRUS CBUHIA C
YKCYCHOM KMCIHO10H, ¢XEMY KOPPOIMOHHOTO | AIRBAHNYECKOUO MIEMEN]a,
CXEMBt AHOIIHOTO W KATOMHOTO NPOLECCOB. B BHIBOAC YKa3alh, KAKYIO POilb
BLIFOTHACT NMPHAKATAR K CHRIILY TPAHV A IHHKL B NDOUECCe 10 KOPDOIH.

105y



Onpim 5. Cpasrenie ROPPOIIL WCETE3 T U REpHCAREIOWe st cmaiti

B xMMHYCCKOM MALIHHOCTPOCHHH LIHPOKO HPHUMEHACTCA HEPXABEHO-
man ctane X18H9T, g cocras xoropoil sxogur 18% xpoma, 9% mukess,
okio 1% 1urana, OCTATBHOE - wenezo. Ha 1oBepxnoecTH 3ToR cranH
o0pasyeTcd TOHKAN mulelKA croscHoro okewaa NiQ CrOs co cTpykTypol
mrMHe, o6AaAamas BHCOKOH yCTORUMBOCTLIO K ACHCTEMIO BOALE H
KHCJIOT.

B nne npobrpxu © cepHOit KUCNOTOH OMYCTHTB: B ORHY —— MOSOCKY
obrrunofi ctanam, B Apyryi — Hepixkaseromneil. CpaBHUTL CKOPOCTE KOPPo-
3HY.

Onsim 6. Jauuuna mMemaiiq on Koppo3uu XuMu4ecKum
RACCUGUPOSARIEM

Ouncruts BaxgaaHol Oym2roif ape crabHBIC TPOBOAOUKH (Pa3oriy-
ThIC KAHLEAPCKHE CKpenkH). ORHy B3 HUX OITYyCTHTh B MPODUPKY € KOH-
LECHTPHPOBAHHLIM PACTAROPOM A30THOH KUCHOTH., 3amucalb HabmoacHRA.
OnonocHyTh BPOBOIOKY BOAOH W RHOBL ONMYCTHTH B NPOCHPKY C a30TIHOH
kucaoroit. [IpOMLITE NACCUBHPORAHHYIO LPOBOAOKY W OIYCTUTH B NPO-
OupKy ¢ pasGaBreHtol CepHOl KHCROTOH. JINn cpasHerna OMyCTUTs BTO-
Py HeoOpaloTaHHyI0 MPOBOIOKY B PacTROp ceprol xuciaoTey. CpaBHWTh
CKOPOCTh BRINCACHHMS BOJOpOAA B O0OMX CiyuasX. B BbiBOJE OTMETHIE
pORL OXCHONOI THIEHK#, 00pa3OBaHHON B pelynbtare 0OpaloTkA a3oTHON
KHUCJIOTOH.

Onsim 7, 3quuma Memanna om KOppo3RiE RICHKOHR OKCuda, noy-
qeHnoll npu mepmoobpadomse

Ouncrute HKAawH0H Gymaroil ase cransiibie npoBonouky. Oagy w3
HHX Harp¢Te B MIAMEHH CTIAPTOBKH A0 IOABNEHHR 1IBETOB HODEKAIOCTH,
T.€. 10 NOABICHUA OKCHAHOH IEHKH HBeTa "BOPOHORA KpeINa". JT1a ofe-
paLns B 1 €XHUKE NTONyyHna nassanne "sopodchue”. Omycrurs 006e nposo-
AOKH B npobupky ¢ pacTBopoM cyisdara seau (I1). Onncars Habmoneuus
M COCTABUTL YDABHEUNA DCAKIMHU Ketesa ¢ pacteopoM CuSO,. [to cxkopo-
CTH HOABJICHHSR MCAM Ha TIOBCPXROCTH APGBONROKY OHCHUTH ZAlNHTHLIS
CBOWCTRA OKCHIIHOM 1BASHKA, MGITYHCHHON TPY BOPOHEHUM.

Onvim 8. Kopposus aviomunun npu yoareHuy ¢ nezo
3ONPENKOIL OKCHOTION RACHKN
Hekoropsle akTuBHbie MeTamikl, Hanipumep Al Cr, Mn, ycToH4uBE K
KOPPO3H# M3~34 CYMICCTBORAHUA Ha HX NOBEPXHOCTH 3ALUATHBLIX OKCHIUIRIX
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ancrok. IIpit Hapy1ueHUM NPOHHOCTH OKCHUHOH MWIEHKHM TAKME VCTUMH
4KTMBHO PCAruPYIOT ¢ OKMCAWTENSAMHI. PaspyliuTh OKCHAHY IO TUIEHKY HA
TIOBEPXHOCTY XMOMHMHMA MOXHO, 06paboran ee pacTBopuM KakoH-nubo
coim pTyTd. Monu pryTd W3 pacTBopa YacrB4HO BOCCIAHABJIHBAOTCR, H
00pa3oBABIUAACH METAIMYECKAA PTYTE PACTBOPSCT YHACTKY NOBEPXHOCT-
HORO CNOS AMOMHHMA, 00pa3yst aMafbraMy ANOMHHUS (PACTBOP WIHOMM-
MBS B PIyTH). 3TH YYACTKH HPHOOPETaOT NOJIMKRTCALHBLIA JNeKTpuie-
CKHIf [101CHLHAA TI0 OTHOLIEHMIO K YUCIOMY d.iOMUHKI. Takum o0pazom
o0pa3yeTIcs KOPPU3KOHHAA raibBAHWUECKad Napa, B KOropod anomom
CIYKNT aMOMYHUHI, 4 KaTONOM amanbrama atoMunua. B pesyavxiare upo-
WCXOIAT HHTCHCUBHAA KOPPO3HA aIIOMUHAS, KOTOPYIO MOKHO Habstonars
KaK B BOJ¢, TaK K HA Bo3ityxe. llpu aclcTanM soasl Hadmo1aeTCa BRIGSTIC-
HHE BOAOPOZA, @ HA BO3IAYXe O0Pa3yeTes PhIXNbLIH CAOH OKCHAA allOMH-
HHA,

Xoo onvira. Tlonocky aROMMHHEBOH DOABITH (AN AMOMBHHCBYIO
BPOBOJIOKY) HA HECKQILKO CeKYHA MNOMCCTHTE B DAacTBOP COIK PIViH
(xMopuaa WM HATPATAR), 3GTEM CIIJIOCHYTL BOJOH ¥ IIPOCYILKTE € 110MO-
Wbl GUALTPOBAILNOH GyMary.

Habmonats, Kak NPOMCXOANT KOPPO3HS AMOMWBHA HA BORAYXNC. 3a-
Teém ONYCTHTh TICAOCKY B BOAY W HaOuORZTE 3a HPOLCCOM KOPPO3HH
ATIOMUKHUA B BOJE.

B otdeTe 3anmicals ypasHCHHS PCakRMi: 1) B3auMOACHCTBUS oMU~
HUA C COMBK) PTYTH; 2) ORMCIACHMS WIIOMHHMS 11a BO3AYXC; 3) BianMonch-
CTBHSI ATTHOMHHUA ¢ BOAOH,

Pabora 1 2. KECTKOCTDH BOAbI

Beeodenue. KecTkocrb BOAL 0OYCAORBNCHA CONEPXKAHUCM B HCH pac-
TBOPHUMRBIX COJICH KAThbLMA, MATTIHs, HKEJL3a: ATPALIOB, XAOPHIOB, THIPO-
kapOoHat08 K Ap. Pazinyawr SKECiKOCTh [OCIONHHYK) H BPCMCSHUYIO.
Bpemcruas KeCIkocTe 0O0YC/OBNCHA CONEPXKAHUEM 1 WIpoxapboiaTon:
Ca(HCOx ), Mg(HCO;3),, Fe(HCO;),, HOCTOAHHAR — CONCPKALIUEM XJI0-
PUMIOS, HUTPATOB, cyab(atoB iy McTaanoe: Calls, MgCl, Ca(NOs): u
Ap. CyMMa NOCTOAHHOH 1 BPCMCHHON )KCCTKOCTH cocTasaseT o0y IO we-
CIKOCTh: !

}Koﬁlu. = Kioer T }Kapm! .

HKeCTvoeTh BOAL OHEHWBACTCH 4YUCAOM MHUIMMOICH 3KBHBARCHTOB
ponor Ca®* n Mg, conepxailinxcs 8 OTHOM AMTPE B/ Fanina Koot
KOCTH -— MMOne/a. Js onpereincHug BeIMU#HbEl OMHOIO MMOJIb MOHOB
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K&NnbIHA ¥ MAIHHA HCDOTLIYIOTCR COOThOICHHA!

M;x(CaZ*) - ﬁ%ﬁ = 40f§ =20,04;
M, (Mg*") = ﬁ—"%’! b2 252‘—35 = 12,15,

TAc B — crexsoMerpuMeckas BaJICHTHOCTh Ka/IbHUAR K MAaTHHUs, paBHas
JIBYM.

W3 5TuxX COOTHOMICHHH cieayer. uro 1 mmone Ca®" =~ 20 MT HOlOB
Ca®, | mmone. Mg™ = 12 mMr nonos Mg®". Knaccudukauns cTeneHu xecT-
KOCIH npuecAcHa B Tabmue [

Tabauya 7
Yuc/10 MMOsB/1t uonos Mg 1 Ca’' | XapaxTephc ika )ecTKOCTH BOB
<4 Msrxas
4+8 YMepecHHO-KeCTKAN
g+12 HKecrkas
> 12 Ouenb xecTKad

Tpucyrcrene coneli kanslUMa W Mareis B 3HAYMTCIILHBIX KOJIAUSCTBAX
AelaeT BOXY HENPMIOAHON 1A MHOTHX TEXHMYECKMX LENCH, FIO3TOMY
CHIDKEHME JKECTKOCTH MIIH €¢ YCTpaHeHHe (YMSTYEHHE BOJbI) ABMETCH
BHKHOM 3a1ayel. YCTpaneHHe XeCTKOCTH TIPOH3ROAHTCA Tpemsa crocoba-
MH: QUIMHECKHM, XHMHUCCKUM # PUIHKO-XumudeckM. CYIIHOCTL ITHX
METQLOB 3aKMOYAETCH B YIATCHUN H3 BOALI KATHOHOB METAILIOB.

Duipyeckyii cnocol OCHOBAH Ha TEPMAYECKOM PA3AOKCHAR conefi:

Ca(HCO3); —» CaCO3d + CO, + Hy05
Mg(HCO;3), — MgCO;Jr 1+ COy + H0;
Fe(HCO,); - Fe(OH):4 + 2C0;.

Takum 06pa3om, NOCHE BbITAKEHUA OCAAKOB CONCPKAHNE HOHOB Ca™,
Mg*", Fe** B Boxe YMEHBILARTCS, ITOT C110C00 BPHIONEH AHUE /% YOT-
PaleHWi BPEMEHHOH ECTKOCTH BORLL, T-K. CYALDA1 b, HUTPATH, H XAOPH-
ALt ITUX METAIOB PH liarpeBaHuy B KHIAYCHHH BO.bl OCTAKOTCA B pac-
TBOPEe. B MPOMBIHINEHHbIX MacwiTabaX 3TOT Me10j HPHMEHACTICH B IeX
CRyHafX, KOT4a BOJA AO/KIA NOJOIPEBATLCA, COUMACHO TEXHONOTHH, B
JPY X aniapaTax.

Xumuyecknii criocob OCHOBAH Ha YAANIEHH W3 BOAB HOHOB Kalbuus,
MAarHns, Kenc3a 3a c4eT AEPEeBoAa HX B TPYAHOPACTBOPHMDIE COCIMHEHNA:
kapOoHaThl, rIpoKCHAbL, TeTpaGopaint U ap. s 3TOro K KecTkoi Boje
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200aBAAOT peatentst — ovannienn O0bluHO J004RINOL FAHICHYR: W3-
secth Ca(OH)x. B peaysnibTare 3)1eK rposidl n4eckod JINCCOLHAUMH H3BECTH.
Ca(OH), —» Ca” + 20H,
Bolpaciael pH pacTeopa (BOAKI), 4TO APHBOAUT K CMEHIEHHI YIIEKH-
CIOTHOTO PABHOBECHS,
OH 1 H,CO; -» HCO; + 1,0,
OH t HCO; — CO™ + H,0,
B CTOPOHY 00PAORANMA KAPOOHAT-HOLOR, B PEIVIIbIAIE YE1 0 A0CTHIRETCA
HPOU3BEICHHE PACTBOPHMOCTH KaphoHaTa Katkiia M OH BhIIAAAET B 0Ca-
AOX:
24 ) 9
Ca” +COy =CaCOd, TIPCaCO;) 35107,

Kpome Toro, npu yeesuueHwn konucHtpauny OH™ nocruraetcs npo-
M3IBEAEHNE PACTBOPHMOCIH | MAPOKCHAY MArHHS M OH TalOKC BLINALACT B
0CATOK:

Mg®' +20H = Mg{OLi)d,  11P (Mg(Oli)=210"".

Peakuma, NPOTEKatOMKE MPY BREIACHIM M3BECTH , MOXKHO 3altUCa1h B
MOJIEKY SPHOH HOpME YPABHCHUAMH

Ca(HCO3), + Ca(OIf)- = 2CaC0:4 + 2H,0;
Mg(HCOY, + 2Ca(OH); = Mg(OH)-4 + 2 CaCOyd + 2H,0

Me1o4 H3BCCTKOBAHHA HEMPHI OHCH utF CHWKEHHA HOCTORHHOI Ke-
cTrocTH. Jing »wux genell HeoOXOAMMO BBONMIE XOPOIIO PACiBOPHMY K
COJTb, COAEPKALLI KapOonaT-HoHsl OfudHO ANa YCTPAHCHRA MOCTORH-
HOHN XECTKOCTH B BOIY J100arasior coay Na,CO;, kotopas, RACCOUMUPYA,
Haet HOHE] (_‘.Clg2 , KOTOPLIC CBA3LIBAKOT KATHOHB] KaNBLHA (MarHys):

Na,CO; = 2Na" +CO;’ Ca  +CO - CaCO
B sMostexy apHOiH HopMe 310 MOXKHO 3aMUCarh YPaBHCHHCM!
CaS0; * Na;CO; - CaCOsv 1 Na,S0,.

CpaBhenne 3Hd49¢HUI NPOU3BEIEHNS PACTROPUMOCTH CY.IL(ATR Kalb-
s (6107 ¢ kapBoHata kamuua (5 10 ) moKashBaeT, YT CBAIBIBAHME
1oHoB kwibiuA B Buse CaCOy sragerca Gojee npoMusiM - YYRTHIBAA, YTO
opTohoctarsl eHIC MCHee PacIBOPHMbL, YeM KapOoHa1L, do.ee HouHe! o
YCTPaHends JKeCTROCTH MOKHO J0C) Wih © HOMOLUILHY PEAl 81 Fa-0CcauI eNs
N33P04
3CaS0; + 2NasPO;s  » Cay(PO it + INa-SO;, TIP(Cas(PO) — 1 107
ITOL IPOULCC KCTIONHBFY FOT INA " ZOYMAT HCHM" BOYDI NOCHE TIPHMCHCHIS
H3BECLH # COIBI

XUMHHECKNE MEFOIEL YMATYCHMA BOALL | POMO3IKY, CBA3AHE CO 3Ha-
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YUTEHLHBIM POCXOIOM  PEAreHTOB, NTOITOMY B MTOCACAHHE FOJBI WIHPOKOES
PaCHpPOCTPAHCHUC TICTYYKA METO/] HOMHOI'0 00MEHa.

ORINKO-XEMHYECKHH crocol yMArdenns BOAB OCHOBAH Ha WCHOBb-
30BAHUH MOHOOOMCHHBIX CMON {MOBOOOMEHHHMKOB), B KOTOPBIX MWOHK! Ha-
TPHA WM BOLOPOAA, 3AKPEIUICHHEIC Ha TBEPAOH NOJAMEPHON Maipuue,
CIIOCOOHB! 3aMEILIATECH HA KaTnoHbl Cazi, Mg2+, Fe2+, COJepHAIIMECH 8
UPUPONHON BOJE:

2+ + pa +
NaR + Ca~ - CaRd +2Na'; RH.+Ca~ — CaR{ +2H,
rae R* — pasuxan no1MMepHO# Lemn.

Yepes KONOHKY, 3AIIQJIHEHMYI) TPaHylaMi KAaTWOHHTA, CBEpXyY roaa-
10T KCCTKYIO BOAY, KOTOPas, NPOXOAs CJIOH KaTMOHMTA, OOMCHHBIET Ka-
THOHE], B PE3YNIBTATC YET0 CHIDKACTCH Kak BPEMEHHAs, TaKk H NUCTOAlIHAR
HECTKOCTE.

QUEHKa JKECTKOCTH BOAL: ¥ KATCTOPUH JKECTKOCTH, cornacHo rabiil,
NPOU3BOAUTCS, €CAH M3BECTHLL IHAYECHHS XOTA Obl OJHOIC U3 IKCIIEPUMEH-
TALULIX NAHHBIX:

1) Macca conepxaiuyxca B BOAC Conei.

2) O6ueM peakTvRa, LOIEHUISrD HA THTPOBAHUE BOALL

3) KonuyectBo RN Macca peareHTa, HeoOXoAUMOro 1A YCTPaHECHUS
HECTKOCTH.

PaccMOTpHM HA OPHMEpaX pacyeT KECTKOCTH BOAB C MCIONL30BAHU-~
€M 3TUX JaHHBIX.

IIpumep 1. Boiuncnurs BpeMEHHYIO KECTKOCTL, ¢CNH B | 11 BOMLI CO-
aAepxcures 60,12 mr wowos Ca>* u 28,37 Mr wonos Mg2+.

Pemenie,
UHCHIO MMOJTb FKBHBANERTOR (4 BHIMUCIAEM H3 COOTHOMCHNUS:
1 Mmons Ca' — 20,04 mr Ca’
X —  6012mrCa”
60.i2
X =——= =3 MMOfb.
2004
Yncno Mmoms sxeuBaentoB Mg®* onpeaensem aHanornuno:
t mvoms Mg™™ — 12,15 mr Mg
X — 28,37 mr Mg
2837
= 2220205 wmos
121

2 2+
Qobwee wicilo MMoAL IkeusanenTos wonos Ca” w Mg cocrammaer B
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pacucice Ha b BoULE
H=3+2,5=355Mmmons/in.
Cnenosatensio, COFTAacHo 1atn. 1, Bo/Ia yMEPEHHO JKECIKas.

Hpivep 2. Onapenennib BPEMEHHYIO KECTKOCIL BO/bL, €CIH HA THT-
posanue 100 Mt BoubL , cOACpRANEH rrapoxapdoHas MArIHA, H3PACX10-

Barto 8 10 1 0,1 . pactsopa HCL.

Peieniie.

Ilpr 1M1poBaHBH KECTKOH BOIbBI CONSHOM KHUCIOIOH HPOUCXOAWT
CMERYIOHAd XUMHYECKAH PCAKIIHA:

Mg(HC 0;);+2IiC!=MgCl;+2C02T +2H,0.

B co0TBE LCIBHH ¢ 33KOHOM FKBHRATEHTOR, KOMUYECTRA DKBHBATICHTOB
BCEX YYACIBYIOUIVX B XHMHYCCKOH Peakiiny BEUIECTR JIOJKIbL Oblte 0H-
HAKOBLIME, CACAOBA1 RIIAHO!

C,(H.0)- V(H.Q)= C_(HCly V(HCD),
rae V(1LO) — obsem mtpyeMoit kectxoit Boael, V(HCH) — obnem pac-
tBopa HC1, nipacxoaosanusiii Ha rwrpopanue, C,(11C]) -- sxBuBaneHr-
Had KoHueHTpauus (nHopmanshocth) HCL C,,(H,O) - 3ksuBancHinas
KOHUEHTPALIHA COIeH HEC1KOCTH B BOAE.
M3 3100 hopmynbi:

C (HO)= i_*l_(()}rﬁ_l =8-107 monn/ 4 =8 MMonn ! 1,

kd

CHeIABATCIBHO, BOOA KECTKAA,

Le.» pabomer: SKCACPHMEHTATHID VUPEALTH 1L KECIKOCT BOAOTPO-
BOJAHOH BOIBL

Onvim 1. Onpedeaente 8peMeHnoit HeeCmRKOCm
CYIIHOCTL METOAA ONPE.ICIICHUA BPEVEHROH KECTKOCIN BOMALL THI-
pOBaHMe pecaeayeMoro obpasua soasl 3,1 H. pactBOPOM COMIHAH KHCIO-
Thi (B {IPRCY [CTBHY HHIXKATOPA ME 1A IOPaHA), NPl KO10pOM NPOTEKa0r
pcakumn:
Ca(tICO;), + 2HCI - CaCls + 210 + 2C0O-T;
Mg(HCO;), + 2HCE = MgCl- + 2H,0 + 2¢O, T,
Xod oneima 1. B Gonbluofl XHMHEUECKHIE CTAKAH HANUTL BOAY H3 RO-
AOTPOROAHOIC KPaHa, a1k OTCTOATLCA 10 MUHYT. !
2. OTvieputs MepHOB nuneTkoi 50 s necienyemoi noast. Onepa-
LHI0 HOBTOPHTEL TPH pasa, Halpas o 50 M1 BOABl B TPY KOHHUCCKHE KOsl
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Obl.

3. JloBasuis B kauavio koady no 2-3 kaniH MeTHIOpanKa.

4. 3anpasute 6toperky 0,1 u. pacisopom HCL Jing oroit nenm ono-
AOCHYTH €8 PACTBOPOM KMCIOTHI W 3aTiC.fHUTD UM /(0 BCPXHETO {HYJICBOTO)
Aeaesns Gtoperkn, NPCABAPHICILHC 3aN03HME TRIPOBANULIM PACTBOPOM
HIKHWHE OTTHHYTBIH KoHell SlopeTki. B MOMERT oTcucTa riokazanna Oio-
PCTKH TN23a JKCHEPUMEHTATOPA JLOIDKHLE HAXOAUTECH HA YPOBHE MEHHCKA,
flepen kaxasiM THTPOBaHWEM O10pEIKY 3AI10JHATL KMCAOTOH HO HYCBOTO
3HAMCHMS. -

5. TTpoBectu TpH TWTPOBAHMA KECTKOH BOMNW COMAHOH XHCHOTON 10
ACUEIHOBEHUN IKEATOH OKPACKH M TOABICHHA OPAHKEBOID (HO HE PO3OBO-
ro!) usera pacrsopa. [lng drore 8 xonby AlNf THTPOBAHMA MEUICHHO (o
xanne ') BBOAMTE pacTsop u3 (ioperkH, Haxumas Ha OyCHHKY B PE3MHO-
BOit TPYOOYKe OropeTKU GONbIIMM K yKa3aTenhHbLIM RANbLUAMH J€BO# py-
KH, a IPaBoi HEMPEPLIBHO NepeMeltrBas conepxumoe koiosl. [Ipx 10a8-
ACHHR OPAHAKEBOI0 NBETA UHAMKATOPA THTPORAHMUE NPEXPATHTL M 3alIM-
carp 00bEM MOWCAINEH HA THIPOBAHUE KMCHOTLL, PC3YABTAaThl 3aHECTH B
Tabnuny 2.

o Tabruya 2
Ne | OGwbem xectxoit | Ofvem pactsopa Cpensuit 00beM
O1TEITA BOOEL KHCJIQTEE, M KHCHOTEE
V(H,0), M V(HCI), Mn

6) OnpcaennTts BPEMEHHYIO KECTKOCTH BOBI, NONB3YACH IPHMEPOM
2, H CCHaTh BEIBOL O TOM, K KaKko# KAaTCrOpHH KECTKOCTH OHE OTHOCHTCH,

Onsim 2, Onpedenenue obueli neecmxocmu
B uacrosuiee Bpema ofLyKy KeCTKOCTS BOALL ONPCACHAIOT KOMILIEK-
COHOMETPHYECKUM MCTOAOM ¢ nipuMmenenuem peakimsa 3JATA (oTunen-
A¥AMMPHTETPaYKCYCHAS KUCROTA).
3anoaunts Gtoperky pacreopom DATA (0,02 u.). OTmeputs unieT-
KOit YKasauneii npenopaparenem o0BeM aHUTH3HUPYEMOH BOAL ¥ liepenHe-
CTH CC B KOHMYECKYIO Konly aas THTpoBanud. JonuTh AMCTANNYPORAHHOK
BOAB! Jo obwero ofbema 100 ma. Jobaute 5 ma Sydeproro pacrsopa
(NJ1,0H + NH,CI) ans nomnepxanus pH B untepsane 9-10 u 2-3 xannu
MIIAKATOPA IPUOXPOMA YEPHOTO, 1PH KOTOPOM PacTBOp OKPACUTCA S
kpacHelii jser. lepememwsate pacTBOp ¥ cpaly TWTpOBaTh W3 JIOpPEeTKH
pactBopom 2TA n0 nepexona KpacHOK OKPacKy B CHHIOKY.
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TuTpuBanHe MOBIOPHIL 1P Pa3d, KAR B TIPe (biay 1ICM Oitbl1e. Pesyib-
Tathl 3AMCars B TabnHuy 3, kotopas no popme norobya Tabmaue 2,

Paccunrars, obiny o KecTKOCTh IO TRKOH Ke HopMy e, 470 U BpeMet-
1Ly10, TOABKO BMECTO 00HEMA U IKBUBANCUHHOR KOHIEHIPAIKH COMNITOH
KUCIOTH Opath obbesm I TA u ee koHnerTpaiMio.

MToC10AHKY 10 KECTKOCTS ONPEACANTD W3 COOTHOICHNRA:

}Knmr - }Kuﬁm - }Knpw
Caenate 8618071 110 padoTe , YKa3aB KATETOPMIO HECTKUCTH BOABL
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2.3.1eRTROXHMHYECKMIT PRA HANPAKCHHH METAAN0B

Lt
L
-3,04

Mn
Mn2+
-1,18

Fb
Pb2+
-0,13

K Ba
K* Ba?*
292 291

n o
Zn2+ Crav
0,76 -091

Ca Na Mg
CaZ! Na-« Mg’Z-
-2.87  -2.81 -2.36
Fe. Cd  Co
Fe? cd* Co*
044 040 -028

Cu  Ag Hg
cu®  Ag' Hg?*
034 080 085

Be
BeL
-1,85

N
Nlﬁv
-0,25

Pt
Pt
1,19

Al
Ai?b-r
-1,66

Sn

Sn?v
-0,14

INEMENT BeweeTeo AH®g5p, AGE o Il Se,
wHla/vone | kflsivons | dmones K
Asor | N,y 0 0 91,5
T N,O,, 8.0 | 1042 2719.9
NO,,, 90,2 86,6 2106
T INOy, 83.3 1406 | 307
NO,., 35 4+ 515 240,2
NH,NO,,, -3654 | -1838 151,0
AROMHHIHA Af(l{) - 0 0 284
ALOL(x) 1676 -1582 50,9
Bogopon 1 H,(1}) 0 0] 130,5
TR0 2418 2286 1887 |
H.O0%) 28532372 70,1
| HOkx) | -1878 -120.4 109,5
Bombthpam | W(x) 0 0 32,7
WO, (x) -842,7 -763,9 75,9
Kenezo | Fo(x) 0 0 27.3
FeO®) 2648 | 2443 60.8
Non 1,(x) 0 L0 116,2
i L(r) 624 | 194 2606
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HI(r) 266 118 T 2065
Kanuit K(x) 0 0 TR
KOH(x) -425,8 -380,2 79,3
Kansmhi | Ca(k) 0 0 41,6
CaO(x) -635,5 -604,2 397
Ca(OHp(x) | 9866 | -8968 760
| CaF,(x) 12146 | -11619 68,9
CaCl,(k) -795 750,2 1136
Kscaopon | Oxr) R 0 2050
Os(r) 1423 62,7 238,8
Maruwit Mag(x) 0 0 32,7
MgO(k) -601,8 -369,6 26,9
g MgCO,(x) 1113 -1029,3 65,7 ]
Meap Culk) 0 0 33,2
CuO(k) -162 -129,4 426
Cu,0(k) 1732 -150,5 929
CuCly(x) -215,6 171,48 108,1
Harpuit Na(x) 0 0 514
NaOH(x) -425,6 -380,7 644
Hukenn Ni(k) 0 0 29,9
NiO(k) -239,7 2116 38,0
Caunei Pb(k) 0 0 64,8
PbO{x) 2193 -189,1 662 |
PbS(k) -100,4 9838 912
Cepa Sk, poMb.) 0 0 31,9
$O,(r) -266,9 -300,2 248 1
SO,(r) -396.1 -370 256,4
H,$(r) =21 -33,8 205,7
Cepebpo [ Ag(k) 0 0 42,6
Ag,0(x) -31,1 -11,3 21,0
AgNO;(x) -124,5 -33,6 1409
Trran Ti(x) 0 0 30,6
TiOyx, py-| -943.9 -888,6 50,3
THIT)
Til(x) -386,6 -381,6 246
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yrnepon | C(k, 1pa- ( 3,7 :
L bur)
C(k, anmas) L8 2,8 24
COry | -110,3 -137.1 1975
€O -393,5 -394 3 2137
CHL(r) 74,9 -30.8 863 |
C,Ha(1) 2268 2092 | 2008
CoHe(1) 847 2329 2295
Col L0x) 490 245 171732
CALONx) | -227.6 -1748 1607
@Top I o(F) . 0 0 1' 2029 |
Xaop Clyt) T S0 1 2239
HCI(r) 91,8 948 1868
Hank Zn(x} 0 0 T ae
/n0(x) -350.6 3207 436
ZnStk) | 2054 [ 3007 | 57T
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4.00umas xapaKTEPHCTHRA PACTBOPHMOCTH
KHCAOT, OCHOBAHRH H coJel B BORE

H-nepacrsopambie (< 0,01 r/i); M —- manopacreopamete (0,01-10 r/a);
P- pacrsopumsele (> 10 r/n); — pasnaraiorca BOAOH MAH HE CYIIECTBYIOT
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5.Tennora pacreopenna (AH)) HexOTOPLIX BEWIECTE B BoAC

Bemectso NH,Cl NH,NO, NaCl NaNO; KOH NaOH H,30, C,H,CH
AH®,, 148 257 50 21,3 -539-424 968 -112
kax/Molb



6.11.10 1 M0CTE BOAYBIX PACTBOPOB KHCHOT, NICIIOUYEH, Cotei

e — e i am———— s ey

0. Macconas gons, %

rimp [HCI JHNO |H,50 [ H,PO | Na® | KO | NaCl | NaN
P i 3 4 H 01
1,000 0,360 [0,330 [ 0,261 [ 0,296 | 0,159 10,196 |- | —
1,025 15,407 4,883 14,000 4,296 (239 (2,93 [3.70 |4.00
1,050 | 10,52 19.259 [ 7,706 [ 9,426 [ 4,65 5,66 {721 6,78
1,075 115,48 [ 1348 [11,26 113,76 [6,92 [8,35 1106 |10,5
1,100 120,39 | 17,57 (14,73 (17,86 19,19 11,03 | 14,0 (14,1
1,125 12522 (21,59 [ 18,09 [ 21,79 111,46 | 13,65 |17,] [17,9 |
1,150 [30,14 25,47 121,38 {2556 [13,73 | 16,3 20,2 209
1,175 (35,20 129,25 | 24,58 129,23 [ 15,99 {1 18,9 1234 |24,0
1,200 [40,44 132,94°[27,72 132,75 [ 18,25 1214 1263 275
1,225 .36,70 130,79 136,17 [ 20,53 23,9 30,0
1,250 40,58 133,82 |3948 122,81 1263 | [32.7
1,275 4448 [36,787(42,73 125,10 | 28 8 35,2
1,300 48,42 139,67 | 45,88 | 27.40 {312 37,3
1.325 52,55 (42,51 [48.80 [29,727133,5 30,4
1,350 56,95 (45,26 151,84 132,09 358 41,3
1,375 61,68 147,92 154,72 | 34,51 38,1 436
1,400 66,97 | 50,49 157.54 | 36,99 | 40.4 45,8
_1142?_ 172,86 53,01 [60,29 [39,50 42,6
1450 79,43 [55.45 61,98 142,07 | 44.8 ;
1,475 87,28 | 57,84 | 65,58 144,69 [47,0 | |
1,500 96,73 [60.16 168,07 (47,33 (491 | | |
1.525 62,45 | 70,50 | 50,05 | 51,2

1.550 " T64,71 17290 1 I A
1,573 ) 66.91 [ 75.30

1,600 69,09 177631 T
| 1,625 71,25 [ 79,84 ) )
1,650 73,37 | 82,08 i B

1,675 75,49 84,25

1,700 7763186381 1 T ] T
1,725 ] 79,81 | 88,48 ]
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(1,750 82.09 190,52 il
1,775 84.61 192,58 T T
1800 [ 18769 9458 T

1,835 9577 197,32

1,870 To0 T T T

7. Kpuockonnueckue (K} n s0ymoekonnieckue (K,) koHcTaHThLE
HEKOTOPLIX pacTBOpHTeAeH

Pacteopurens | Auercn | beHson Bonma "JTUNOBBI
o b CTIMPT

K,, rpag/Mons 2,4 5,7 1,85 43,72

K,, rpa/mone 1,48 2,57 0,52 26,14

8, DyupameHTANLRbLIE XAMHAYECKHE TOCTOSHELIC

ATOMHAY €/IUHMITA MACCHI 1a.em~1,66107% g
3apsa IACKTPOHA e=1,602 10" K
Macca ek rpoua m,=9,1110 " xr
Macca nporona m,=1,673 10 xr
Macca neltrpoHa m,=1,67510" kr
Monspras razoras DOCTORARKAN R=8,3144 Jx/mone K
MonspHulit o6heM wacanpioro rasa  V=22,414 107 »’/moms
HMocTosuvnan Mhavka h=6,626 107 [bx c
Hoctosannan Asoraapo N,=6,022 10% mom,
Tocrosunas dapanea F=96484,56 Kin/Monb
Tocrosuuan Bonkumana k=1,381 107 JIx/K

9.lepenoanbie MHOKATE M

1 kan=4,184 JDx

138 = 1,602210"° Jlx ~ 96486 Jix/Monn

1 kB1a=3,610% /T = 3,6 10° &/l

1 atm = 760 mm pr. c1. = 101325 Tla ~ 101,325 «[la
1 MM pT, ¢T. = 133,322 [1a

1 1 (Jicba#t) = 3,33 107 K m

InN-2,303IgN

Im =10 n=10°Mn
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K= 1°C
273,16 K — 0°C
! gac = 60 mau = 3600 ¢

H). Cnucox antepaTyphl
a) YueGruru u ywebrivte nocoGus

I.Cagempes I'.T., Cvostora JI.M. Xumua: Yue6.nocoG.-M.: Beiciian nco-
Ja, 1997.-160 ¢,

2. Koposun HL.B. 1 1p. Kypc obuieit xumun: Yuebunx.-M.: Buicuias mixo-
aa, 1990,

3. dpogos BB, Xumus: Yuced. nocob.-M.: Beictas mixona, 1986.- 543 ¢,

4. Panauxa HLJL O6omas susis: YueG.nocoB., - J1: Xumus, [988.- 704 ¢,

5, Xumua: Cnipas. win/iloapen. B ilIpetepa: liep. ¢ nem. - M. Xunus,
[989. - 648 ¢.

6) Choprusy 300y 1 ynpaHeHUn

1. Adwmi FLJL 3aaaun v yopakuehus 110 o0ie xuMun.-M.: Bricniasa
wikona, 1971, -264 c.

2. byapynxax I1. 3aiaun no xumun: Hep. ¢ pym.-M.: Mup,1989. - 340 ¢,

3. Burunr J.M., Pessunxnin JILA. 3asaun U YHP@OXHCHRS 110 001LUEH Xu-
mpan.- M HMsa-so MEY (1995, - 219 ¢,

4. I'munxa H.JL. 3asaud 1 ynpaxuenus no obweit xomun.-J1.: Xumus,
1988. - 271 ¢.

5. TounOpaiix 3.E. COopunk 3artay u yupaxHeHuid 010 sumun.-M.: Buic-
was vikona, 1984, - 224 ¢,

6. 3atines O.C. 3axaun VIID&)KHGHHSI ¥ BOTIPOCE! N0 XuMUH.-M,: XvMua,
1996, - 432 ¢

7. iluaua PA Monoqxo B.A., Arapeesa J1.21. 3anaun no veopranunye-
cKoit xuMun.-M.: Bercmias utkora, 1990. - 318 ¢

8. Jbobumosa H.b. Bonpocw v 3anauu 110 00mmel u neoprannyeckoi Xu-
muu.-M.: Beicas urxosra, 1990. - 351 ¢.

9. Pomanmesna JILM,, Jewnncras 3.1, Cyxanosa B.A. COopruk 3anay »
yNpRkHenuit no oieH xumun,.-M.: Buicwas uikoaa, 1991, - 287 ¢,

10.Ceupuios B.B. u ap. 3amauu., sonpocst 8 yapakHerda no obmei 1 ue-
OPTaHPHCCKOIl XUMUH.-MuUncK: YHUBCPCHTETCKOE H31-80,1991.-349 ¢
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&) Jubopamoprete npacmuy sl

1. Axmeros H.C. 1 j1p. JlaBopaTopHble U CoMHUHAPCKHE 3aHATHA 1O HEOD-
ranpueckol xumuy. - M.: Buicuas wkona, 1988, - 302 ¢.

2.Bacoisenra 3.1 u ap. MaGopaiopniie paGotet 00 00UeH 1 HCOPranuyc-
cKo# xuamun, M.: Bricluag mwkona, 1986, - 286 ¢,

3.PoasOpaitx 3.F. [lpakTuKyv o Heoprannveckoit xumuu. M.: Bucuias
mkoaa, 1986, - 349 ¢,

4. [paktukyM Ho geopranuyeckor xumup/Ilon pex. B.I1 3nomanosa - M.
H3g-eo M1V, 1994.- 318 c.

5. Ilpakiukym no Heoprannuecko xumun/Tlox pea. A.@. BopoGsesa,
C.N. Jpaxwna - M.: Xumun, 1984, - 246 ¢,



