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KIPICIIE

Xumusi TaOuFu FBUIBIMIAp KaTaphbiHa kipeni. On 3aTTapibig KYpaMbIH,
TY3UIICiH, KacuerTepi MeEH e3replcTep1H COHJIaii-aK, 6¥J‘I e3replcTepﬂe
yacaJlaTblH KYObUIbICTApbl 3epTTeial. XUMMSIHBIH MIHAETTEpiHIH Oipl — 3ar-
Tap/bl, OJIapAbIH KACHUETTEpIH 3epTTEy >KOHE 3aTTap/laH aybUl MEH XaJbIK
[IapyanIbUIBIFBIHIA, OHEPKICINTE, AOPIrepiikTe KaHAal MakcarTapja Maii-
JanaHy MYMKIHIITIH aiJblH aja aitein Oepy. JleMek, XUMUANBIK 3aTTap,
OJIApJIbIH KaCHUETTEPI1, 3aTTapAbIH ©3repicTepi MeH Oyl e3repicTepae 00aaThiH
KYOBUIBICTAp TypaJibl FBUIBIM OOJBIN TaObLIaAbl. XUMHS (PU3HMKA, T€OJIOTUS
KOHE OMOJIOTHS CUSIKTHI TAOUFU FRIIBIMAAPMEH THIFBI3 OalimanbicKaH. Ka3zipri
KYHJIE XUMHUS MEH T€0JIOTHS apachIHIa TeOXHUMHUS FBUIBIMBI KY3€Te KeIIi, XUMUs
MEH OMOJIOTHS apachIH/Ia Tipl OpraHaapia naijia 60JaTblH XUMUSIIBIK YAEpicTepIi
3epTTEHTIH OMOaHOPraHUKAJBIK, OMOOPTaHUKANIBIK KOHE OMOJOTUSIIBIK XUMUS
FBUTBIMJIAPBI KYPaJIbl.

XUMUSHBIH OoiMaepiHeH Oipi OOJFaH KMl XUMHUS aJaM KbI3METIHIH €H
KOHE cayachl OOJIBINT caHalaabl. 3aTTHIH KACHETTEPIH TepEH 3epPTTEI JKOHE OJaH
ajJlaM UTUIIr )KOJIBIH/IA MTaiilajaHy Ka3ipri KYHHIH HeTri3ri Macenenepiniy 6ipi 6o-
JbI TaObuTa bl JKanmel XUMHUS, aybUT )KOHE XaJIbIK IIapyanTbUTbIFBIHBIH OapIIbIK
cajajapblHa €HIIl OTHIp, Makiabl Ka30amap Kas3blll ajly, METaIIap JKOHE XalIbIK
IIapyaIlbUIBIFPIHAA KaKeT OONFaH METalaplblH KOPHITIIAJAphIH jKacayla Xu-
MUl KETICTIKTEpiHEH KeH Maii1aNaHbll KaThlp. AyblJ IIapyalIblIbIFbl OHIMI1Ti-
Tl Jic KO >KarblHAaH XUMUSI OHEPKICiOiHe OaiIaHBICThI. OCIMIIKTEPIi 3USHKEC-
TepAeH KOpray KypaJiJapbl XMMHUsl ©HEPKOCiOiHIH eHiMJiepl O0ibIN TaObLIa b
Kypbuisic MaTepuangapsl, skacaHabl Kazbamap, miacTMmaccaiap, 0osynap Xyy
KypaJIiapsl, 19pi-IopMeKTep IIbIFapyaa Ja XUMUSIHBIH MaHbI3Ibl peii O6ap. Ke-
JeIIeKTeTi TOXiprbeai MaMaH XUMUS FBUTBIMBIHBIH HET13[IepiH TepeH Oinyi THic.
byt FEUTBIMHBIH HET131 MEKTENITeH OacTaabl.

Ochl OKyJbIK MeMitekeTTiK OuriM Oepy craHmapTTapbiHia 11-ChIHBINITA XH-
MUS TIOHIH OKBITYZa 3€pTTeNlyl Ke3/elNreH TaKbIpbINTapIbl ©3 illiHe KaMThIFaH
ceri3 OeJiMHEH KypaJiFaH, XKaJllbl XUMHUSHBIH KaXeT OOJIFaH KYJUIl HeTi3Ti TaKbl-
PHINTapbIH KaMTHIFaH. OpOip TaKBIPBIIT €CEN KOHE KATTHIFYJIIapMEH MbICHIKTA-
JIBIT OTHIPABI )KOHE COHBIMEH Oipre KUBIHIIBUIBIK TYFBI3aThIH €CEeNTEePAiH MEenIiry
oxici TyciHuipy Heri3iHae kepcerin OepinreH. OKYNBIKTa KaMTBUIFaH OapibIK
TaKBIPBINITAPABl YFBIHABIPY/Ia OKYUIBIIAPIBIH JKaC €peKIIeTiKTepi eCKepiireH,
TEOPHUSUIBIK O1TIMIep aifHATAChIHIaFbl OKHUFA JKOHE KYOBIJIBICTAPMEH THIFBI3 Oaii-
JIAHBICTHI JKaFai1a TYCIHIIpIe .



1- BOJIIM. ATOM KOHE MOJIEKYJ/IAJIAPABIH KYPbIJIBICbI
TYPAJIbBI TYCIHIKTEP. IIEPUOATBIK 3AH

1- § ATOM KYpPBLIBICHI

Mukpoasem JIopekeciHaeri yaepictep MeH KYObUIBICTAp/Abl JKE€Te TYCIHY
VIIH ajam3ar ajxyaH TYpJi MOJENbBJICP YKOHE TCOpHsUIapAbl Ty3yre MIKOYp
Oonran. by mozpenbaepaid keibipi ic xy3iiHAe KOMAaHYIapAbIH HOTHKECIH/IS
JIOJICIIJICHTeH TallKaH, ajl Kelbipeysepi FhUTBIMU JKOpaMall HOTHXKECIHAC KaJIbIl
Koiiran. Conmait MonenbaepIiH 0ipi — OyJ1 3aTTBIH aTOM-MOJIEKYJISP KYPBLIBICHI
MEH OHBIH 1IIIHJIC aTOM KYPBUIBICHIH OMJIAY YIIiH )KapaThlIFaH TCOPHSI.

Tynrsim pet atoM Ty31iciH 1911 xbutsl 3. Pezedopa nen oHbIH KacinTecTepi
YChIHFaH KOHE OyJI Teopus aTOMHBIH IUIaHETap Mojenl Jeineni. byn teopus
OOMBIHIIIA aTOMHBIH OPTAJBIFBIH OH 3apsAATajlraH sApo MeHrepeni. Sapo
allHalachIlHJA SJEKTpOHAAp opOuTa OOWBIMEH aifHajajbl, aToM eJIIeMepl
MEKTPOH OPEKET eTIM jKaTKaH opOuTajapAblH eJueMaepine OaiIaHbICTHI
Oonansl. Pesepdopa Moaeni atoM Ty3UIiCi TEOPUSICHIHBIH JTaMybIHIa MaHBI3IbI
pen olHaWIbl, Kem TIKipuOeaep HOTHXKENEpIH KEeTe TYCIHYre Ke3 KEeTKi3reH.
bipak 6y Mozaens OOWBIHIIIA IEKTPOH ThIHOAN opOuTa OOWBIMEH aTOM SIAPOCHI
TOHIpEriHJe alHaJbII dHEPrus aXKbIpaTbIll TyYpca, OHbIH YHEPTUSICHl KOFAIBII
Oapeim, siApora KyJiaybl Kepek OomnaTeiH. JlereHMeH amanjga ojaid Oonmaid,
Pesepdopa moneni MyHBI TYCiHAIpin Oepe aaMaibl.

Hanusaneik ¢usuxk ransiM H. Bop TeopusicbiHAa 5>I€KTPOH SHEPrUSHBI
KBaHTTapra (ki Gesikrepre) Oesinm axplpaTalbl jaen OoikaMm skacaraH. byn
Teopusi OOMBIHINIA BJIEKTPOH SAPO alHamachlHAa Oenriiai Oip KalIbIKTHIKTA,
Oenrini Oip opburta GoiibiMeH opekeTTeHenl. bynm opOuta OONBIMEH AJIEKTPOH
SHEPTUSIHBI AKbIpaTnail 9peKeTTeHy1 MyMKIiH. SIIpoFa eH KaKblH OpOHUTa aTOMHBIH
€H TYPAKTHI “HETi3T1” KaJIblHa Typa Kejeal. ATOMFa SHepTrusi OepiireH1e OHbIH
AJIEKTPOHBI JKOFapbIpaK SHEPreTHUKAIBIK Aopekere Kellyl MyMKiH. byi Kamein
AJIEKTPOH YIIIH “KO3FajfaH”’ KaJbll AeHinaeal. ATOM SHEPTHSIHBI )KYTybl HEMEce
aXbIpaTybl TEK JJEKTpPOH Oip opOuranan Oacka opOuTara OTKEHIHAE FaHa
Oalikananabl.

Kasipri 3aman arom Ty3uIiCiHIH KBAaHT TE€OPUSIChIHA HET13 OOJIBIN KbI3MET €TTi.
Coiikec 2JIEKTPOH 9pi TYHIH, 9p1 TOJIKBIH KACUETIHE Ue 00Iabl, OHBIH KEeHICTIKTE
O6ap 00iy BIKTUMAJIBIFBI aTOM TY3UIICIHIH 3aMaHajblK KBAaHT TEOPHUSACHIMEH
Tyciggipineni. byn Teopust OoibIHIIA 3JIEKTPOH KEHICTIKTIH Oenrim Oip
Kimi Oemirinae »airacajapl. KeHICTIKTIH 3JeKTpoH Oap O00dy MYMKIHJIT
95 %-nb1 KyparaH 0eJTiri aToM opOUTAaJbI e aTananbl. JleMek, SJIeKTPOH SAPO
alfHaachIHJaFbl OpOUTa OOMBIMEH alilHAIMal, IIPO aifHaJIAChIHIaFbl KEHICTIKTIH
yur emmemal Oeniri — atoM opOWTachiHIa >kalracaabl (opOuTanasl opOuTa
TYCIHITIHEH aibIpa Ouly Kepek). ATOMAbl OijaraHAa 3JIEKTPOH OyiTTapMeH
OpaJifaH SiIpO peTIHJE eJecTeTy KepeK. by Oynrrap kepiHici Typaime: cepa
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(mmap) minriHAErici S-opoUTAJ, TAHTEINb MIITIHIETICI — P-0pOMTAaJ, €Ki YIIITaCKaH
rantenp — d-opouTaJ, yiu yiTackad rantens — f-opourad nen aranajibl.

ATtomaa opOutangap >HEprusicblHa cail TYpAe SHEpPreTHKaJbIK KaOaTTapbl
Kypar skaitracaapl. KBaHT Teopusichl OOMBIHIIA AJIEKTPOHHBIH SHEPTUACHl OenTii
Oip Kimri oHEe aHBIK MOHJEpre ue 0oaaapl. ATOMIA AIEKTPOHHBIH YHEPTHUACHIH
JKOHE OHBIH OPEKETTEHYIH CUIATTay YIIiH KBaHT CaHIApPbl €HTI31JTeH, OJIapIbIH
CaHbI TOPTEY: 0ac KBaHT CaHbI 77, OpOUTANl KBAaHT CaHBbI 7, MATHUT KBAHT CaHBbI M1,
CIIUH KBaHT CaHBbI M.

bac xBaHT caH n — SJICKTPOHHBIH, SHECPTHUACBIH, OHBIH AAPOJAdH Y3aKTbIK
,ﬂOpC)KCCill, SIFHU DJICKTPOH 9PCKET C'l‘ill TYpraH Ka6a’l"[‘bl Cl/llla'l"[‘aﬁilbl. bac kBaHT
caH OipzaeH Oacran Gapiblk OyTiH cangapra (n =1, 2, 3 ...) ue 00J1ybl MYMKIH.

DneKTpoHaap KaurackaH opOuTanaapasH 0ac KBaHT CaH MOHI apThIN OapraH
cailblH, OpOUTaNIaFbl AIEKTPOH MEH SAPO apachlHIAFrbl KAIIBIKTHIK (aTOMHBIH
opOHUTAaJI paguyChl) apThIN Oapajbl )KoHE COHBIMEH Oipre, SIPO MEH AIICKTPOHHBIH
TapTHICY SHEPTHsICHl kKeMu 1. bac KBaHT caH MoHI KaHIIIa Kirli 0oJica, Co JAeHrei-
Jepae dICKTPOHIAPBIH AIpOMEH OaiilaHbIC YHEPTHUSACHI COHINA YJIKEH OOIabl,
7 MOHI apTKaH CablH 3JEKTPOHHBIH ©31HIK dHEPTHCHl OJaH dpi apTa Tycei.
Snpora KakbIH JIEHTEWAE KaUFaCKaH 3JIEKTPOHBI CHIPTTAH KOCBIMILIA SHEPTHS
(TemmiepaTypa, IEKTp pa3psij xkKoHe OacKanap) >kyMmcarn 0ac KBaHT CaHbI YJIKEHIPEK
OoJraH JeHrenaepre (aTOMHBIH KO3FaH KYH1HE) OTKI3y MYMKIH. DHEPTUs MOJIIepi
YJKeH Oojica, 2JIEKTPOH aTOMHAH WIBIFBIN KeTeAl /i€ MOHJAANFaH KyWre etei.

Opo6utan kBaHT caH / — aToM OpOHUTANBIHBIH MilIiHIH Kepcereni. On 0-
neH n — 1-re peiinri 6apnbik OyTiH canmap [/ =0, 1, 2 ... (n — 1)] ra ue Gomna
ananpl. [ = 0 Gosca, aToM opOHTaI mAp MilIiHIHE He 00JIabl (S-opouTaJI), erep
/ =1 OGomnca, aToM opOUTan TaHTesb MillliHIH anaabl (p-opouTadn). [-HbIH MOHI
xorapeunay (2, 3 xoHe 4) Oosca, endyip KypAeni opbutangapra ue 0olambI3
(omap d, f, g — opOuTannap, 1en KOJAaHbLIAIbI).

OpOip PHEpreTUKaIbIK JeHreiae 0ipeyaeH s- neHreimriri 6onansl. bipinmi
neHreige Tek O0ip raHa s- neHreduriri 6ap. Exinmi gexreit 6ip s- koHe yu p-
JNEeHreHIIKTepeH Kypaaaasl. Y II1HII S HEPTeTUKAIBIK AEHI el O1p s-, YIII p- )KoOHE
Oec d- meHrelmiKkTepAeH Kypanrad. TePTIHII SHEPTETHUKAJIBIK ICHTeH Oip s-, yIII
p-, 6ec d- xxoHe xerti f- qeHrelnIikTepAeH Ty3uUIreH 6oaaapl. OpOip FSHEpPreTHKa-
JIBIK JACHTeHIer IeHrelurikTep caubl n” GOpMyIacbIMeH aHBIKTaIaabl. MbICAIIBI:
YIIHII SHEPreTUKANBIK AcHrenae 32 9 neHreimiik 6ap —1 s-, ymr p- xoHe Oec
d-mgeHrednIikTepAeH KypaiFaH.

MaruuT KBaHT CaH m; — aTOM OpPOMTAJIBIHBIH CHIPTKHI MAarHUT HEMeEce
ANIEKTP OpicTepre KaTbICThl KAJIbIH Oenriieiiai. MarHUT KBaHT caH opOuTal
KBAaHT caHfa OalIaHBICTBI KYHE e3repeii, OHbIH MOHAEpl +/-1eH — [-Fa AeiiiH
6ouein, 0-re ae TeH Oomaanl.




Conail GonFaHABIKTaH, 7-HbIH 9pOip MoHiHE caH >karblHaH (2 / + 1) re TeH
MarHuT KBaHT CaH Typa Kenesi. MbIcabl:

/=1 6onranga m ym mMoure, sirHu —1, 0, +1 re ue Gonawl.

[ =2 6onranma m 5 moumai +2, +1, 0, -1, -2,

[ =3 6onranpma m 7 moumi, +3, +2, +1, 0, —1, —2, —3 Kein MIbIFa kL.

1 1 . . o
CnuH KBaHT CaH m, TeK + JKOHE +7T¢ TEH €Kl MOH/I KaObu1/1ai anajsl. by
MOHJIEp 3JEKTPOHHBIH KEKE MarHUT MOMEHTIHIH Oip-OipiHe KapaMa-Kapchl €Ki
OarbIThIHA COMKEC KEJE/Il.

s- opbuTan opOip FHEPTEeTHKANBIK JCHISHIH SIIPOFa €H JKaKblH OIpiHIII JEH-
reiuriri; on 6ip s- opOUTaNIaH KypajiFaH, p- eKiHIIl ACHIeHIIiKTe naina 0o,
OJ1 YUI p- opOuTangaH KypairaH, d- YmiHLui JeHreliIiKTe maiaa 0oaaabl )K9HE O
oec d- Op6I/ITaJIIIaH KypajaJsl; f~ TOPTIHII JeHIeHIIiK KypambIH/Ia Ham[a OoubIII,
OJ1 XKeTi f~ opOuTangan Kypaia/ibl. Ceifrin, n HBIH opOip MoHI YLIiH n’ MeJepae
opburanmap Typa Keiemi.

OnexkTpoHaapabl opOuTangap 60HbIMEH KalFacThIpysia 2 HEri3r1 epee caKTa-
Ja/Ibl: SHEPTUSHBIH eH Kimli MoHi OolbiHma (KieukoBckuil epexkeci) sxone [laynm

MIPUHITUTI.

[Maynu npununi O0#BIHIIA aTOM/a TOPT KBAHT CaHAApHI Oipel MoHTe ue
OoraH 3MeKTpoHaap Oap 0oa amMaiiibl.

By npuHmmn 6ac KBaHT caH 7-HBIH TYPJIl MOHJEPIHE COWKEC KeJeTiH dHepre-
THKAJIBIK JICHIeWIep/Ieri AeKTPOHAAPIBIH MaKcuMall calbl N bl ecenTeyre MyM-
KiHik oepeni: N = 2n?

KieukoBckuii epexecine coiikec, aToM/1a IHEPreTUKAJBIK KaFaailaap-
ABIH JIEKTPOHIApPMEH TOJbIN 0apy TOpTiOi aTOMHBIH Oac K9He opOHMTAaJ
KBAaHT CaHIapPbl KOCHIHAbICBIHBIH MUHUMAJ MIH/i 00/1yBI YIIiH YMTHLIYbI-
Ha OallJIaHBICTBI; 0acKalma aTKAHAA, eKi HcazoailoblH Kaicol Oipi yulin
(n + 1) Koceinowvicol Kiwi b6onca, con ycazoail, Oipinuwii Kezekme, I1eKMpPOH-
oapmen mona 6acmaiovt; ecep exi xcazoani yuiin (n + 1) MoHi 0ip-OipiHe TeH
0osica, OipiHIIi Ke3eKTe, 0ac KBAHT CAHBI 1 Kilti 00712aH JHca20ail 31eKmpoH-
oapmeH moJvin 6apaowl.

JXorapeiaarpiiapra HETI3AETIN AJIEKTPOH OpOMTaINaApBIHBIH SHEPrUsaphl
MOHJIEpiHE Kapail kalFacThIpcak, TOMEHJIET] KaTrap jKy3ere Kelei:

1s<2s<2p<3s<3p<4s<3d<4p<5s<4d<5p<6s<4f<5d<6p<7s<5f<6d

Kem snekTpoHIsl aromaapia 3IEKTPOHAAP CaHBI apThII OapybIMEH oJiap
JKaiFacybl MYMKIH OoJiFaH opOuTanmap (YAmbIKTap) Aa apTein O0apaasl. (n + [)
KOCBIH/IBICBIHBIH MUHHUMAaJI MOHI Oipre TeH OONFaHABIKTaH CYTeri aTOMBIHBIH
Oipereit anekTponsl n = 1, [ = 0 xxone m, = 0 xy#ige 6omanel. CyTeri aTOMBIHBIH
TYpakThl Ky#i 1 s' cuMBosibiMeH OenriiieHeni, Oy CUMBON OipiHIII OpBIHIA
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TypraH apab uudpsi ,,1* 6ac KBaHT caH MOHIH KepceTeal, s opmi opOUTan KBaHT
CaHBI )KOHE OpPOHMTAIIBIH MIITIHIH CUITATTAWIBI, aJT § OPIIiHIH TOOCCIHACTI JopeKe
JNEKTPOHAAP CaHBIH KOpPCETE].

Keii0ip snexTpoHaap KyiiH cunaTTay YIIiH TOMEHAET1 TOCUIICH Maiananbl-
naapl. OpOouTan Topke3 (KBaHT YAIIBIK) KOPIHICIH/E, 3JEKTPOH CTpEJIKaMeH Oell-
rizeHeai (CTpelKaHbIH OaFBITHI 3JICKTPOH CITUHHIH OPUCHTAIUSACHIH KOPCETE).
By Tacinie CyTeri aTOMBIHAAFbI SJIEKTPOH )KaFrAai 1 s | T| KECKIHMEH OpHEKTENE],
n+1[ =1 6onFaHJbIFbIHAH, TEIUI aTOMBI YIITH OYJI )KaFqaiia eKi 1eKTPOH OOyl
MYMKiH (N = 2n?= 2); TelInii aTOMBIHBIH €Ki JICKTPOHBI YIIIiH M, )KOHE / HBIH MOHIEPI
01p-OipiHe TeH. by anekTpoHaap TeK CIMHAEP/IIH OaFbITHIMEH €pPEKILIETIEHE] /1€
1 s? kepiHicTeri 3JeKTPOH (HOPMyITaMEH OPHEKTEIEI].

Jlutuitnen exinmn qoyip 6acTanabl; JIUTHH aTOMBIHIA 71 = 2 OOJIFaH AIEKTPOH
opOuTanaap >MEKTPOHAAPMEH Tola OacTaibl, # = 2 YIIiH OpOUTaN KBAHT CaH
ekl monre (/ = 0 xxone [/ = 1) ue 6o0mybl MyMKiH; OipiHinl ke3ekre, [ = 0-re TeH
MYMKIHIIK amajFa acajbl, elTkeHi [ = 0 6onranaa n + [ KOCBIHIBICHI MUHUMAJ
MoHre ue Oonanpl. JIMTHIIIH TypakThl karmaiel 1s? 2s' dopmynaMeHn epHeEK-
teneni. JIutuil arompinaa Oip KynrTacrnaraH 3JEKTPoOH Oap; con cebenTi JIUTUi
aTOMBI Oip KOBaJIEHT OailJIaHbIC jKacail amajbl.

bepuwmmiine (z = 4) 2 s- opOWTANIBIH AJIEKTPOHIAPMEH TOJYbI COHBIHA
xketeni. bepunnuii aToMbl KynTaclaraH JIEeKTpOHapra ue emec. bipak OHBIH
aTOMBI SHEPrus KaObLIaFaH/a OHAN KO3FallFaH Karaaiira oeTel; Oy Kke3/1e OHbIH
O1p 2JIEKTPOHBI YJIKEH SHEPTUSIFA COMIKeC KEJETIH KOFaphl JKaFJaira Keueal:

A

282 $+ — 2s° $ ——

Be 1s° ++ > Be* I $+ 2p’

bop anementinae (z=5) n + /=3 Oonran xxargaitnap (n = 2; /= 1) anexrponaap-
MeH TobIn O6apanel. Con cebenTeH OOpABIH AEKTPOH KOH(MUTYPALUSCHIH TOMEH-
JIeT11Ie CUMAaTTay MYMKIH:

B 1s? 2s? 2p' Hemece 257 $+

152 $+ 2p

TypakTsl xkarnaigarsl 00p aToMbl Oip KYITAaCMaFaH AIEKTPOHFA He€.

1

Kemepreri >xoHe ofaH KEHiH KeJNETIH JJIEMEHTTEP aTOMIApbIHIA JJIEKTPOH-
JapIbIH JKaFaiIapblH aHbIKTay YIniH ['yHI epeskeci aTThl 3aH cakTaIabl.
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I'yna epesxkeci 0oiibIHIIA dHEpPrUsiapel 6ipoell 6orean opbumandapoa
NEKMPOHOAPObIY HCAUBACKAH MAPMIOI HaMudiCeciHoe CnuHoep KOCbIHObICH
Maxkcuman manee ue 6onaovl.

MysbiH cebebi cois, Tepic 3apsAThl 3JeKTpoHnap Oip-OipiHEH Kaluassl,
MYMKIHJITIHIIE, TYpJli YSAMIBIKTapFa OpHAyFa YMThLIA bL.

I'yan epexeci Hazapra anblHFaHna kemiprtek (1), azor (2), aToMaapbIHBIH
AIIEKTPOH KOH(UTypanusIapsl TOMEHETIIIE KOpCceTiIeIi:

282 ++ + *
C 1s°25s°2p, 2p, Hemece 12;22 152 ** 2p’
e L
N 15°25%2p) 2p! N —

152 ++ 2p

. _2an 'Zpy,. 2p, CHMBOJIIAPBIMEH 2p- opOutangelH OOCTBIKTA X, ), Z
OimikTepiHaeri OarbIThl KOPCETIITEH.
Y miHIi 7oyip 2IeMEHTTEPiHIe DHEPTETUKAIBIK XKaFJalIapIbIH AIEKTPOH-

JAapPMEH TOJIBITT OTBIPYHI 97 €KIHIII JQYyip dJIE€MEHTTEpiHAET1 CUAKTH aMaliFa
acajsl:

Na 1s5°25°2p°3s'

Mr 15 2s 2p6 35’

Al 157 25" 2p"3s°3p!

Si 1s22522p63sz3pi3p;
P 1522322p63s23pi3p;3pi
S 1s*25°2p°3s*3p? 31?)1)31’;
Cl  1s°25°2p°3s*3pl3pl3p!
Ar  15°252p°3s°3pI3pl3p]

z

Kanpumiinen kerinri aneMeHT ckanauine (z = 21) n + [ =5 colikec KeneTiH
SHEPreTUKAIBIK JKardaaiiap 3JICKTPOHIAPMEH TOJBIN OTHIpbLIaAbl. Kanbiuit
yuiin (n+l) = (4+0) = 4, ckagauit ymin (n+l) = (3+2) = 5. COHIBIKTaH aJbIH
4s eKi IeKTPOHMEH, all KeiiH 3 d opOHuTan apMeH TONTHIPBUIBIIT OTHIPAIbI:
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Ca 152 252 2p® 35% 3p° 452
Sc 15%25%2p° 352 3p°3d' 4s?

CkannuiiieH KeHiHT1 3JIeMEeHTTep aroMmaapbiHaa 3d-opOuTanaapablH IEKT-
POHMEH TOJIBII OTHIPBUTYBI JKaJFacaibl.

bipak n + / = 5-ke TeH KocbIH I ekapachiHaa n =4 (/=1) xone n=>5 (/=0)
Jepre coiikec KeleTiH jkafdailiap O6oc Ky#inae kKamaasl. byn exi jkarpaiinan
OipiHmici kebipek Myane kacail anmysl ceOeOiHeH, 4-IepuOATHIH MBIPBIIITAH
KeHiHT1 sJeMeHTTepiHae 4p- opOuTangap >3JIEKTPOHAAPMEH TOJIBII OTBHIPAIbI.
MyHpaii kargaiinapJplH Kalmbl caHbl 6-Fa TEeH OOJFaHJIBIKTaH KPUITOHFA
kedin 4p- opburan snekTpoHaapra Oipxoia Tojaajsl Ja 4-neproa KpUINTOHMEH
asiKTasnabl:

Kr 1s? 252 2p° 352 3p°® 3d" 4s* 4p¢
Bynan keifiH KeJeTiH ayblp JIEMEHTTEpAE JIe I albIHFbl dJIeMEeHTTep/e-
rire ykcac sHEpreTUKalbIK *arjnaimap 0ap; onapIblH 3JIEKTPOHIAPMEH TOJBII
OTBIPYBI Jla alJbIHFBI dneMmenTrepaeri cuakTol (Ilaynu nmpunnumi, ['yHa xoHe
KrneukoBckuii epexenepine coiikec) amaira acassl.

TaxkpIpbin 00MbIHIIA ecenTep KIHE 0JIAPAbIH HIemyi

1
1-ecen. DJIeKTPOHHBIH KBAaHT caHaapsbi: n=3; /=2; m, -1; m=+— MeH
OPHEKTeJeTiH 3JIeMeHTTiH 3JIeKTPOH KOH(PUIypPalHsChIH AaHBIKTA.

Mlemyi: by yiriH KBaHT caHAap MOHIHEH MaillanaHblIa k.
n = 3-TeH KOpiHIN Typ, OYJI AMeMeHT 3 Ke3eHe KallFacKaH.
[ =2 nemexk, Oy 3eMeHT d — TYKBIMBIH/IA )KaHFaCKaH.

= —1-nmen Oy 5nekTpoH d — TYKBIMHBIH 2 — YSIIIBIFBIH/IA KalFacKaH.
mg=+ 5 -JICH CIIMH XOFapbIFa OaFrpITTaFaHbIH 01Ty MYMKIH.
Hotwmxenep Goitpramma 6enrini 60bin Typ, Oy anmemeHT TuTaH (T1) exeH.

Kayaowi: 1s?2s%2p°3s?3p°3d? 4s?

2-ecen. Per canbl nugpsl 21 601FaH IJIeMEHTTIH MEPHOATHIK Kyieeri
OPHBIHA Kapaii, XMMHSJIBIK KacueTTepiH Tycinaipin Gep.

M emyi. [TepuonTeik xyiiere kapari, peT canbl 21 6osnran snemedT 11 TonTsin
KOCBIMIIIA TOOBIH /1A XKaHFaCKaHBIH aHBIKTaMBbI3. Byt anmemMeHT — Sc ckanauii. Sc-
JIH 3JIeKTpoH Gopmynacer: 1s? 2s? 2p°® 3s? 3p%3d'4s? . Jlemex, Sc — d- 3JIeMEHTI.

Byi saneMeHT +3 TOTBIFY 9peXKeCiH KOpCeTil, 4-1eHrefIIiKTeH 2 3eKTPOH-
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bl OHall Oepyi MYMKiH. MYH/Ia O HETi3/l KaCHUETTepiH KOPCETETiH SC TOTHIK
*oHe Sc(OH), ruapokpimkbeul xkacaiapl. CkaHAUWNA KOCBIMIIA TOMIIaAa >Kail-
FACKaHbI YIIiH CyTETIMEH a3 Topi3/i KOChUIBICTAp jKacaMaiIbl.

Ckanauit aTOMBbI, COHal-aK, aKbIPbIHAH aJIJIBIHFBI YHEPTETUKAIBIK d-JeHTeii-
IIIKTEH Jie 31eKTpoHaap 6epyi MyMmkiH (1 anexkrponasl). Korapsl TOTBIFY 19pe-
JKeciHe call KeJIeTiH TOTHIK Sc,0;.

3-ecen. Per canbl 40 0oaran 3nement [I.U.MeHae/ieeBTiH MePUHOATHIK
JKYHecCiHiH Kalchl TOOBIHIA ’KIHE Kalichl MePUOABbIH/IA OPHATACKAH?

IMlemyi. DneMeHTTEp aTOMAAPBIHBIH TY31JICiHE Kapail MEepUOATHIK Xyieae
TOMEHJICTIIIE KalFacKaH: OIpiHIII MeproaTa 2-ey, eKiHII meproara 8, yuriHii
nepuoaTa 8 35eMeHT 0ap. Y IIiHII NEPUOATHIK PET CaHbl 18 OonFaH 2JIEMEHTIICH
(2 + 8 + 8 = 18) asxrananel Teprinmii nepuoaTra 18 aneMeHT 6ap, SFHU OJ peT
ca"bl 36 OoyiFaH 2JIEMEHTICH asKTanaabl. beciHmi mepuoara na 18 smemeHT
Oousiranbl yiiH 40-udpiasl 3JeMeHT OeCiHII epro/Ta xairackan. O 6ecinmi
OPBIHABI aJajbl, COHJIBIKTaH, OCCiHII TonTa (KOChIMINIA TOMIIIaAa) Typaabl. by
IIUPKOHUHN ZT 3JIEMEHT1 00BN TaObIIaIbl.

4-ecen. I'epmaHnii aTOMBIHBIH KO3FaH KYHJeri 3JIeKTPOH KOH{Urypa-
LUACBIH KOPCeT.

IMlemyi. Ecen maptel OolibIHIIA TepMaHU SJIEMEHTIHIH KO3FaH KyHzaeri
JMEKTPOH KOH(UTypauuschiH Taly Kepek. byaaH annblH TBIHBIII KyHAeri
ANEKTPOH KOH(PUTYPALHUSICHIH jKa3aMBbI3.

1s? 2s% 2p®3s23p® 3d'° 4s%4p?

Herisri kxyiiae repMaHuii aTOMHBIH TOPTIHIN JeHrewinge 4s’ xoHe 4p?
Oostanpl. AJl KO3FaH KYWre 6TKEH/IE:

4s* 4p? 4p' 4p°

OoJtambl.

TakpIpbIn 00OlibIHIIA ecenTep:

1. Per canpl 36-ra TeH OOJFaH JJIEMEHTTE HEIIE TOJFAaH JEHIEH KOHE
JIeHreunrikrep 6ap?
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A)3xone 8; B) 3xome 7; C) 2xkoHe 6; D) 3 xoHe 6.

2. Per canbl 20-ra TeH OOJFaH 3JIEMEHTTE HEIIE TOJFaH JIEHIel >KoHE
JIeHreunrikrep 6ap?

A) 2 xone 6 B) 2 xone 7 C) 3 xone 6 D) 2 xone 8.

3. PeT canbl 25-ke TeH OOIFaH dIEMEHTTE HElle TakK dJIEKTPoH 6ap?

A)3B)4 C)5 D)e6.

4. Pet caHbl 28-T¢ TeH OOJIFaH DJIEMEHTTE HEIlle TaK JISKTPOH Oap?

A)2 B)3C) 4 D)5.

5. OpOwuTas KBaHT CaHbI 3-Ke TeH 0O0JIFaH ACHIeHIIIKKe Hellle €H KOTI 3JIEKTPOH
cuanel?  A) 30; B)26; C)34; D)22;

6. OpOutan KBaHT CaHbl 2-T€ TeH OOJIFaH JEHIeHIITIKKE Hellle €H KOT AIeKTPOH
cuanel?  A)26; B)34; C)18; D) 10.

7. Op6utan kBaHT canbl 0-re TeH OOJFaH ISHIeHIIIKKE Hellle €H KOTI 3JIeKTPOH
cuanel? A) 32; B) 18; C) 8§ D)2.

2-§. llepuonrsik 3aH. [I.W. MeHeneeBTiH NepuoOATHIK Kyleci

[lepruoaThlK 3aH JKOHE XMMUSJIBIK JJIEMEHTTEpP NEPUONTHIK KyHecli —
XUMUS FBUIBIMBIHBIH ©T€ YJKEH JKETICTIr, Ka3ipri 3aMaH XUMMSICBIHBIH HETi3i.
[leproaTsIK xyiie Ty3reH 1€ aTOMHBIH HET13'1 KACUET1 PETIH 1€ OHBIH aTOM Maccachl
kaopuimanael. JI. M. MenneneeBTeH OYpBIHFBI KONTEreH XUMHKTEp: HEMIC
raneimaapel U. Jle6epetinep (1780—1849) sxone JI. M. Metiep (1830—-1895), arbi-
merH K. Heronennc (1838—-1898), dpanmys A.lllaakyprya (1819—1886) xone
Oackayiap XUMHSUIIBIK 3JIEMEHTTEP capalaHyblHbIH TYPJIl BAPUAHTTAPBIH YCHIHIbI.
bipak omap con kesexme Oenrini OonFaH OapiblK XUMUSUTBIK DJIEMEHTTEPI
JKyHere cajayra KOJ KeTkize anmanbl. Tek opwic Faiaeimbl JI.M.MennaeneeBTiH
TaOWFATTHIH HET13T1 3aHAapblHAH OIpIHIH — XUMUSIIBIK SJIEMEHTTEPIH 3aHbIH
alryra Ko KEeTKi3yl FaHa XUMUSJIBIK 3JIEMEHTTEpA1H Oipereil xyheciH kacayra
MYMKIHIIK Oepi.

J.N.MenneneeB o31 allikad 3aHIbI “NEePHOATHIK 3aH~, JI€T aTajabl Ja OHBIH
cumatel TeMeHzerime: “KapamaiibiM JeHejeplaiH KacueTTepi, coHaaii-ak,
3JIeMEeHTTepP KOCHLIBICTAPBIHBIH MillliHIi MeH KacueTTepi 3J1eMeHTTep aToM
CaJIMAKTApPbIHBIH MJHiHEe NMEePUOATHIK OailJIaHBICTHI 00JbIN TaOBLIAABI.
Mine con 3aHFa COUMKEC TYPJIE, DIEMEHTTEP I1H MEPHOATHIK KyHecl Ty31IreH, 0
MIEPUOATHIK 3aHJIBI 0OBEKTUBTI KOPCETEII.

[lepuoaThlK 3aH ambLTy Ke3iHAE TEK 63 XUMMSUIBIK AJIEMEHT Oenrim efl.
bynan Ttbic, KenTereH XUMUSUIBIK JJIEMEHTTEP YIUIH CaJbICTBIPMaJIbl aTOM
MaccaJlapblHBIH MOHJAEpP1 IypbiC aHbIKTanaMaraH eni. byn karmail XUMHSUIIBIK
3JIEMEHTTEpAl Kyilere cajayra aca KUbIHABIK TyFbI3aTbiH, elTkeHl [I.1.Menne-
JIeeB JKyHeseyne CcalbICThIpMalibl aTOM MaccajapblHBIH MOHJEPIH HEri3 eTin
anraH eni. Mbicanbl, bepunauiiiH caabICThIpMalIbl aTOM Maccachl 9 opHBIHA
13,5 nen anbIKTanraH efi, Oy bepwmuiial TepTiHII OpBIHFA €MecC, COHIal-aK
aJTHIHILIBI OpPBIHFA JKaliFacThIpy Kepek, JereH ce3 eni. bipak, /[.M.Mennenees
bepunnuiifiin canpICThIpMalibl aTOM Maccachl IYPhIC aHbIKTaJIMaFraHbIHA CEHIM/II
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€11 J)K9HE coJI ce0enTi OHBI KaCUETTEP/IiH KUBIHTBIFbIHA Kapam TOPTIHIII OpbIHFa
xaitracteipabl. Keitbip O0acka sneMeHTTepal )KaiFacThIpyaa Aa JdJ1 OChl CUAKTHI
KUBIHABIKTAP TYBUIIBI.

J..MenpeneeB amkaH 3aHHBIH MOHIH TYCIHIN aly YUIIH CaJIbICThIPMAJIbl
aTOM MacCaJIapbIHBIH apThIN OTHIPY TOPTIOIHJE KAWFACTHIPBUIFAH XHUMHUSIIBIK
AJIEMEHTTEP KaCUETTEPiHIH 03Tepil TYPYbIH TekcepeMi3. Coil Ke3eKTiIiKTe apoip
JIEMEHTKE KOMBLIAThIH UG TOPTIN HUPHI A€ aTaiajbl.

Kecrenen naiimanansin, ToMeHACTUICPl aHBIKTAY MYMKIH:

1. Karapna nutuii Li-nen ¢rop F akka caibplCThIpMaibl aTOM Maccalapsl
apTybsl apKbUIBI METAJBIK KAaCHUETTEpiHiH OipTiHIAen TeMeHIeyi XoHe Oeil-
METaJABIK KacCHeTTEpiHIH Kymiewi OakputaHagwpl. Jlutwmit Li — wMeTanmbik
KacueTTepl alKbIH aHBIKTAJFaH CUITUTIK MeTal. bepwmumit Be nme meranmbik
KacHeTTepl eTe TOMEHJIETeH, OHBIH KOCBUIBICTaphl aMdoTrep Kacuetrke ue. bop
B snementinge OeliMeTaniblK KacueTTep KYIUTIpeK, OyJl KacueTTep KeWiHri
aneMeHTTepAe OipTinaen kymieiin 6apaasl ga gTop F-mga eH koraphl mopexere
xeteni. DTopaaH KeiiH MHEPT dJIeMEHT HeOH Ne Kene/i.

2. Jlutuit Li-nen kemiprek C xakka OapraHia cajibICThIpMallbl aToOM
MaccalapblHbIH MOHI1 apTybIMEH 3JI€MEHTTEpJIIH OTTEKT! KOCBHUIBICTAPbIHAFbI
BaJIGHTTLNIT 1-eH 4-ke AeiiH apThil OThIpaabl. byl KaTtapaarel s1eMeHTTEp
koMipTek C-maH Oactam CyTeriMeH YIIKBIII KOCBUIbICTap kacaiiabl. CyTekTi
KOCBUIBICTApJarel BaJdeHTTUIIr kemiprek C-ga 4-teH, ¢prop F-ma 1-re geitin
KeMenei.

3. Harpmii Na snementineH (toptinm mudpsl 11) Oacram anablHFBI KaTap
JJIEMEHTTEp KacUeTTepiHiH KalWTananybl OakbuiaHanel. Harpuit Na (Jlutuit Li-
re yKcam) — MeTIBIK KaCUeTTepl KYIITI aHbIKTaJFaH JJIEMEHT, MarHui Mr-ae
(bepunnuit Be cusKTBI) METalJblK KacHUETTEpiHIE KYILICI3JEHY aHBIKTaJFaH.
Amomunuit AL (bepuwmnuit Be-re ykcam) aMmdorep KacuerTi KOCBUIBICTAp
xacaiinpl. Kpemunii Si (kemiptek C cusakThl) — Oetimetat. KeliHri anemeHnTrepae
— ¢ochop P men kykipt S-ma OeiiMerangblk KacwerTepi Kymeie Tycti. by
KarapJa akbIpFbIOaH aJAbIHFbI 3JeMeHT xyop (prop F cHAKTHI) eH KyIuTi
aHBIKTAJIFaH OeWMETaNIbIK KACHETTEpIH KopceTei. AJIIBIHFBI KaTrap CHSIKTHI
Oy KaTap Ja MHEpPT 3JEMEHT aproHMEH asKranaabl. AJIBIHFBI KaTapAarbira
yKcac, OTTEKTI KOCBUIBICTApJaFbl BaJCHTTUIIr HATpUU dJIeMeHTiHae |-meH
xyiop Cl snementinne 7-re aeiin aptein oTbipaabl. CyTeKTi KOCBUIBICTapIaFbl
BaJICHTTLNIr1 kpemuuit Si-ne 4-ten xaop Cl-na 1-re geitin kemuni.

4. KanwmiineH (pet canbl 19) 6actan, THNITIK CUITUTIK METaJIIaH THITIK OeiiMeTan
raJloreHre JieiiH KacueTTepiHiH OipTiHaen e3repyi OakbutaHa bl. benrini 6o1ybiHa
KaparaHJa, JIeMEHTTEP KOChUIBICTAPBIHBIH KOPIHICI 1€ MEPUOATHIK KalHTalaHa bl
exeH. Mbicanbl, TuTUiAIH TOThIFBI Li,0 kepiHiciHae 60maabl. JINTHiAIH KacHeTTepiH
KalTaJailThlH JIEMEHTTEP/IH: HAaTpUl, Kalui, pyouaui, ne3uidl TOTBIKTapbIHBIH
kepiHici e con cusakTel — Na,O, K,O, Rb,0, Cs,0.

ATOM MaccallapblHbIH apThII OTHIPYBI TOPTIOIH/E )KalFaCTHIPHLIFAH SJIEMEHT-
TepaiH O6apnblk Karapsl J[.M.MenaeneeB nepuoarapbiaaa 00aae1. OpOip mepuo
nieKapachlHIa JIEMEHTTEPIIH KacueTTepl 3aHMEH e3repeii (MbICajbl, CUITLIIK
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MeTajaH ranoreHre neiin). [lepumonaTrapiabl yKcac 3JIE€MEHTTEP a)bIpaThIl
TYpaTrblH eTinm xairacteipein, J.M.MeHneneeB XUMUSIBIK JJIEMEHTTEPAIH
NEPHUOATHIK XYHeciH xacaapl. MyHIa KeHOip 3JIeMEHTTEpIiH aTOM Maccajapbl
TY3€TU11, 911 TabblIMaraH 29 37eMeHT yIIiH 60C TOpKe3ep Kal bIpbUIIbI.

[lepronTeiK 3aH jkoHE NEPUOATHIK Xyie Herizinme Jl.M.MenneneeB cou
noyipae omi TaObLIMaraH JKaHa dJeMEHTTep Oap JereH KOPBITBIHABIFA KeJi;
oJlapJaH 3-eyiHiH KacHeTTepiH TOJBIK OasHaan, ojlapfa WapTThl ataynap Oepai —
3Kabop, IKAAJTIOMUHMI KIHe IKacuaunuii. [[.11.MenneneeB apOip 31€MEHTTIH
KAaCHETiH aTOM aHAJOTTAapBbIHBIH KaCHUETTepiHE HETI3NeNin aHbIKTaabl. bepinren
AJIEMEHTTI IEPUOATHIK JXYHe/ie KopIian TYpraH 2JIEMEHTTEP/I1 071 aHAJI0TrTap Jen
atagbel. MBICabl, MarHHUA 2JIEMEHTIHIH aTOM Maccachl aTOM aHAJIOTTAPBIHBIH aTOM
MaccaaapblHbIH OpTallia apu(pMETUKAIBIK MOHI PETIHE €CenTeN Ta0bLIIbl, SIFHU:

J.N.MenneneeBriy Oo/bKamaapbl KEHIHIpEK MJIeNACHAl. YII JJIEMEHT
J.V1.MeHnpeneeB Tipi Ke3iH/1e-aK alllbUIbl, OJap/IbIH aJIIbIHFbI AU TBIIFaH KACHET-
Tepi ToKipuOene aHbIKTAJIFaH KaCUETTEPiHEe COMKeC Kei.

Tlanamiini — 1875 xweutel Jlekok ne-byaGoapan, ckanamiiai — 1879
*KblI1bl HUbCcoH xoHe repmanuiiai — 1886 >xpuibl BUHKIEp TanThI.

Kaszipri ke3ae nepuoaTsIK xyieHi Oelineneyain 500-1eH acTaM BapuaHTTapbl
O6ap. bysap mepuonTeIK 3aHHBIH TYpiai GpopMamarsl KepiHici O0IbIN TaObLIabI.
HN.M.MenneneeB 1869 >Xbulbl YCBIHFAH XHMMSUIBIK 3JE€MEHTTEP MEPUOITHIK
KyHeciHiH OIpiHIII BapuUaHTHl y3blH ¢hopmadazel eapuanmul €11 aTanafbl.
Byn BapuantTa opOip mepuon Oip Karapaa >kairacTeipbuirad efi. 1870 Kbliabl
KEJIITOKCAaH ailblHJa OJ TEPHOATHIK J>KYHEHIH eKIHIII BapWaHTBhIH — KBICKA
dopmacel nmenm arainFaH BapHAaHTBIH Xapus eTTi. byn BapuanTTa mepuonrap
KarapJyapra, ai rontap (6acThl )oHE KaHaMa) ToMIIajnapra OeJiHTeH el.

[TepronThIK *KyHEeHIH KbICKa (pOpMaarbl BAPHAHTHI KeTl TaparaH. bipak OHbIH
MaHBI3/Ibl KEMILLTIT — YKCAc eMecC 3JIeMEHTTEPIiH Oip TOIKa OipIecKeHIir, SFHU
OHJIa 0ac JKoHe KaHaMa TOTIIATapIaFkl IIEMEHTTEp KacueTTepiHiy Oip-OipiHneH
YJIKEH aifbIpMaIIbUTBIFBI 00Ta b1 BYJT aIeMEeHTTep KaCHEeTTePiHiH IEPUOATHIFBIH,
Oenrimi  mopexene, “KOMECKUICHIIpedl” JKoHE IKYWeneH manganaHyabl
kublHIaTanael. Con cebenTi KeWiHTi Kesnepne, ocipece, OKy MaKcaTTapbIHJIa
J..MeHnneneeB NepuoATHIK >KYHeHiH Y3bIH (hopMasiaFrbl BapuaHThIHAH KeOipek
naiiiagaHbuIaabl.

[TepuonThIK xyliene keyaeHeHIHEH 7 mepuos 6ap (pum nudpraapbIMeH Oenri-
neHren), onapaas I, Il sxone Il nepuoarap kimi, an IV, V, VI xxone VII nepuoarap
YJIKeH NEepHOATAap Jemn aranajsl. bipiHiii nepuonra — 2 3JI€MEHT, eKiHIII JKoHe
YIIiHIII epuoaTapaa — 8-1eH, TOPTiHII koHe OeciHmni nepuoarapaa — 18-
JIeH, aJITBIHLIBI NMepuojaTa — 32, KeTIHIIl MepuoaTa 32 3JIeMEeHT KalFacKaH.
bipinmi mepuonran 6acka OapibIK MEPUOATAP CUITUIIK METalIMEH OacTamaibl
KOHE CHPEK Ke3JeceTiH raz0eH asKrayiajsbl.

[lepuoaTsik xyieneri GapiblK 31eMeHTTep Oip-OipiHEeH KeWiH Ke3eKTecim
Keny TopTibiHae uudpnanrad. DIeMEeHTTepAiH HU(pPIapsl TOPTINT HEMECe aToM
udprapsl Jem aTaaasl.
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II xone 111 mepuon 3nementrepin J.U.MenaeseeB munmik 3nemenmmep
aen araabl. OJapablH KacueTTepi THUNTIK MeTaIaH CHpPEK Ke3JleceTiH ra3
JKAKKa 3aHABLIBIKIEH o3repeni. [leproarapaa 3eMeHTTEP KOCBUIBICTAPBIHBIH
KOPIHICI Jie 3aHIBUIBIKIICH 63repe]i.

Kyie 10 xarapgan Kypanran, onap apad uudprapeiMeH OenrijIeHTeH.
OpOip ki nepuof Oip KarapaaH, opOip yJIKeH NepHoa — eKi: Kyl (’KOFapFbl)
XKoHEe TakK (TeMEHri) KarapiapAaH KypasifaH. YJIKEH MEepUOATAPIbIH KYII
KaTapiapbiHia (TOpPTIHII, aATBIHIIBL, CET131HIII )KOHE OHBIHINBI) TEK METaJaap
KalFacKaH >KOHE AJIEMEHTTEPAIH KaCHeTTepi KaTap/ia COJlaH OHFA OTy/e KeM
e3repezi.

YTnKkeH MepuoATaplAblH TaK KarapiapbiHiaa (OEciHIIi, KETIHIII XOHE TOFBI-
3BIHIIBI) JEMEHTTEPiH KaCHUeTTepl Karapja CoJJaH OHFa Kapail THNTIK 3Jje-
MEHTTEPAET1 CHUSAKTHI ©3Tepill Typajbl. YJIKEH NEepUOATAPABIH SJIEMEHTTEPIH
€Kl KaTapra akplpaTyFa Heri3 OOJIFaH MaHbBI3JIbl €PEeKIIETIri OJNapAblH TOTBIFY
nopexeci 6ombin TabbuTaAb! (MeHaeIeeB MePUObIH/IA BAICHTTUIIK AT aTaIa lbl).
OnapaslH MoHIEp IEPUOITA DIIEMEHTTEPIIH aTOM Maccalapbl apTybIMEH €Ki peT
KalTapblaaabl. YJIKSH MePHOATAp/Ia JIEMEHTTEP KOCBHUIBICTAPBIHBIH KOPIHICI /1€
€Kl peT KalTapbUIaibl.

VI nepuonra nantanjgaH keilin per canpapel 58—71 Oomnran 14 snemeHT
JKafFacaJpl, ojlap JIaHTAHOUATAp Jen aranaisl. JlaHTaHOMATap KECTEHIH To-
MeHT1 OeJirine Oesiek KaTapia OpPHAJIACTHIPBUIFAH, OJIAPJBIH JKYHeae Karacy
KE3CKTLIIr TOPKe3/e )KyabI3aMeH kepceTiareH: La*— Lu. JlantaHouaTapasiH
XUMUSUIBIK KacueTTepi Oip-OipiHe eTe yKCanbl.

VII nepuoara per canbl 90-103 Oonranm 14 sneMEHT aKTHHOHWATAP
TYKBIMBIH kacaiiapl. Onap na Gesiek — JIaHTAHOMATAp acThlHA OpHaJacKaH,
aJl THICTI TOPKe31e OJIapAblH KyHe[e opHalacy Ke3eKTUIIr eKl XKYJIIbI3IIaMeH
KOPCETUIreH.

Bipak smanTaHouATapIaH ©3reNIeNICHIN, aKTUHOUTApAa KOJIJICHCH aHaJIOTHs
Hamap KepiHreH. Onap KOCBUIBICTApBIHIA ajyaH TYPJl TOTBIFY JopexeIepiH
Kepcereai. MpIcanbl, aKTUHUNUIIH TOTBIFY Aopexkeci +3, ypanaiki +3, +4, +5
KoHEe +6. AKTUHOMIITAP/AbIH ©3€KTepl TYpaKChl3 OOJIFAaHIBIFbI YIIiH, OJapibIH
XUMUSUTBIK KACUETTEPIH 3€PTTEY OT€ KYPAEIi HKYMBIC OOIBI TaObLUIAIBI.

[lepuonThIK xyiiene Tik OOMBIHINA CET13 TOI XKalFacKaH (puM udpaapbIMeH
OeJriieHreH). OAeTTe, DIEMEHTTIH €H )KOFapbl OH TOTBIFY Jopekeci Tomn HudpbhiHa
TeH. byn ¢Topra TuicTi emec — OHBIH TOTBIFY Jopexeci -1-re TeH; MbIC, KyMic,
anTeiH +1, +2 )xoHe +3 ToThIFy Hopexenepin kepcereni; VIII Ton anemenTrepinen
TEK aCMUH, pyTEHHH )KOHE KCEHOH +8 TOTBIFY JOPEKECiH KOPCETE/Il.

VIII tonta cupek Ke3AeCeTiH rasjap KalFackaH. BypbhiH oJlap XUMUSIIBIK
KOCBLIBICTAp JKacall aMaibl, 1et ecenrenre. bipak Oy xkarmait nonenaeHoeni.
1962 XbIIbI CUPEK Ke3eCeTiH Ta3/abIH OipiHII XUMHUSIIBIK KOCBIIBICH — KCEHOH
terpadtopun XeF, ampiaapl. Kaszipri ke3zge cUpEK Ke3JeCETIH AIIEMEHTTED
XUMUSCHI KEEN TaMbIIl OTHIP.
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OpOip Ton exi — OacThl )KOHE Karapiac TomIara 0eJiHreH. bys nepuoaTsik
Kyiene OipiHIIIHI OHFA, all 0aCKACBIH COJIFa KbUDKBITHIM Ka3yMeH KOPCETLITeH.
bac Tommanbr Tunrtik snementrep (II sxome III mepuoarapma skalrackan
AJIEMEHTTEP) )KoHE XUMUSIIBIK KACHETTEp1 JKaFbIHAaH OJlapFa yKcac OOJIFaH YIKeH
MepUOATAPIBIH dJIEeMEHTTEpl Kypaiasl. Karapinac Tomnma Texk Metanaap — YiIKeH
MIEPUOJITAPIBIH AIEMEHTTEPIHEeH kacanaasl. OHJa TeTuii i 0acThl TOMIIIACHIHAH
TBIC YII: KaTapiac TeMip, KOOaIbT xKoHEe HUKENIb TOMIIACH! Oap.

bacxoHe KaTapiiac Tonmagapaarkl 3IEeMEHTTEPA1H XMMHUIBIK KacueTTepi 0ip-
OipineH enayip esremeneneni. Meicansl, VII TonTa 6ac Tonmansl OelimeTanaap
F, Cl, Br, I xxone At, karapnac tomnmansl Mmetaiaap Mn, Tc xone Re kypaiiasr.

['enuii, HEOH koHE apTOHHAH 0acKa OapJIBbIK JIEMEHTTEP OTTEKTI KOCBUIBICTAP
JKacaiipl; OTTEKTI KOCBUIBICTApABIH 8 Typil KepiHici 6ap. Onap nepuoATHIK
Kyiene, kebiHece, kanmbsl (GopMmyrnanapMeH epHEKTeNim, apOip Tom acThIHIA
JIEMEHTTEP TOTHIFY AOPEXKENEpiHiH apThill 0apybl TOPTIOiIHE )KaNFACThIPbUIFAH:
R,0, RO, R,0,, RO,, R,0,, RO,, R,0,, RO,, MyHa R — cost TONTBIH 3JIEMEHTI.
Xorapel TOTHIKTapAbIH (GopMysaiapbl TONTHIH OapiblK (0ac KoHE KaTapiac
TONTAp) IEMEHTTEpIHE TUICT1 OOJBII TaObLIA IbI, 3JIEMEHTTEP TOI HU(pPbIHA TEH
TOTBIFY AOPEKECIH KOPCETNEHTIH Karnanaap OyFaH KOCBUIMA/IbI.

IV Tomran Oacram, Oac TommamapiblH 3JIEMEHTTEpl ra3 Topi3/Al CYTEeKTi
KOCBUIBICTAp Jkacaiipl. MyHaail KochUibIcTapablH 4 Typial KepiHici 6ap. Onap
na xxanmsl popmynanapmern RH,, RH,, RH,, RH ke3ekTinikre OelineneHe .

XWMUSHBIH FBUIBIM PETiHAC KaJbIITACYbIH/IA TEPUOATHIK 3aHHBIH MOHI OTe
yakeH. [lepuoarsik 3ay Herizinae . M1.MenaeneeB oTe KoIl 371eMEHTTEPAIH aTOM
MaccajapblH TY3€TTi. OJi amblIMaFraH JIEMEHTTEPre XUMUSIIBIK AJIEMEHTTEP
NEPHOATHIK KECTECIH 1€ OPBIH KAJABIP/IbI, OJIap/AbIH KelOipeynepiHiH KaCueTTepiH,
aTOM MaccaJlapblH oHe KalilaH i3/1ey KepeKTiriH aluTein Oepe anjabl. Mpicasl,
9Kkabop (CkaHAuWi), SKAaTOMUHHHN (TajuIuid) >KOHE SKACHIIMIIKHN (repMaHHi)
AJIEMEHTTEP1 aJIJIBIH aJia 00 KaAMIaHIbI.

TakpIpbin 00bIHILA ecenTep KIHE 0JIAPABIH HIeIyi

1-ecen. Snpoceaa 42 mpoToH OONFaH JIEMEHT aTOMBIHBIH S,-p,-d- skoHE f—
AJIEKTPOHIAP CAaHBIH aHBIKTA.

IMemyi: Ecen maptel OoibiHIIA per caHbl 42 OOJFaH D>JIEMEHTTIH
JEHTCUIIIKTEPIH/IE ICKTPOHIAPABIH KAUFACYbIH JKa3aMbI3.

152252 2p°3s23p©as?3d124ps5si4d’

JleHreumikrepae MEKTPOHIAPABIH Heleyi S, p, d, xoHe f TyKpIMAapFa eHETIHIH
AHBIKTalMBI3.

S-2NIEKTpOHJapaan — 9;

p-3neKTpoHAapaaH — 18;

d-anexrponnapnan — 15;

f- snexTponnapaan — 0.

2-ecen. TemeHzeri anOMUHUI, MarHWi, KpeMHHUH, Gocdop 31eMeHTTepain
aToOM PauyChl KeMeHI Oapy TopTiOiHze *KalFacKaH Karap/sl Oenriie.
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IMemyi. Ecen maprtel OOWBIHIIA SIEMEHTTEPAIH aTOM pPaJHyCTapbIHBIH
keMmeilin Oapy KatapslH Taly Kepek. byn yoIiH 3JIeMEeHTTepHiH IepUOATHIK
JKyHeJe JkaiFacybslH KO3 allIbIMbI3Fa Kentipemis. [lepuoarsik xyieae nmepuoara
pPET caHbl apTYbIMEH aToM paJuycChl Kilripeheai. A TonTapaa >KOFapbljaH Te-
MEHTe Kapail aToM paJuychl apTajsl. byn epexkenepieH maiiganaHbiln, TOMEHTI
TOTI DJIEMEHTTEPIHEH KOFaphl TOM JIEMEHTTEPiHE JCHIHTI DIIEMEHTTEP/I1l aHBIK-
taiimbi3. by Na, Mg, Al, Si karaps! anemeHTTEpi.

TakpIpbin 0OlibIHIIA ecenTep:

1. YKorapsl TOTBIKTBIH kalbl (hopmynackl EOQ, OGosFaH 31eMEHTTEpAIH CYTEKTI
KOCBUIBICTApBIHBIH kaimnbl popmynaceid Tamn. A) EH;; B) EH,; C) EH; D) H,E.

2. YKorapsl TOTHIKTBIH *aubl popmynacsl E,O5 6oiran aneMeHTTEpiH CYyTEKT1
KOCBUIBICTAPBIHBIH kainel popmynaceiH tamn. A) EH;; B) EH,; C) EH; D) H,E.

3. XKorapsl TOTBIKTHIH *anmbl popmyrnacsl EO, OonraH 3JIeMEHTTEp/IiH CYTEKTi
KOCBUIBICTapBIHBIH kaimbl popmynaceH Tan. A) EH,; B) EH; C) EH,; D) H,E.

4. Pertik uudpsl 20 60aFraH 3JIEMEHTTIH AJIEKTPOH KOHPUIYpalMICHIH ka3
KOHE P AMEKTPOHJAPBIHBIH S 3JEKTPOHIApFa OONFaH KAaTHICHIH aHBIKTA.

5. Pertik nudper 20 OonraH 3I€MEHTTIH EKTPOH KOHPUTYpPALMSICHIH XKa3
YKOHE P AIIEKTPOHAAPIBIH S JIEKTPOHAapFa OOJIFaH KATHICHIH aHBIKTA.

6. J1.1.MenneneeB aneMeHTTEepAIH NePUOATHIK kecTecineri I1A TonTa xaii-
FACKaH 3JIEMEHT aTOMIAPbIHa PETTIK U PHI ApTYBIMEH TOMEHAET1 €PEeKIIETIKTEeP
Kajiait e3repeai? 1) CBIPTKBI DHEPTETHKAIBIK KaOaTTarbl AJEKTPOHIAP CAHBI,
2) 3JIeKTPOH KabaTTap caHbl; 3) aTOM paJinyChl; 4) MPOTOHIAP CaHBI; 5) HOHIAHY
MOTEHIUATIBI.

A) 1- e3repmeiini; 2, 3, 4-keMumi; S-apTajsi;

B) 1-xemuni; 2, 4-aptansr; 3, S-e3repmeiini;

C) 1- e3repmeiini; 2, 3, 4- apranpl; S5- KeMuUi;

D) 1- e3repmeiini; 2, 4 — apraasl; 3,5-KeMU/I.

7. JA.W.MenneneeB 3JIeMEHTTEp NEPHOATHIK KECTECIHIEI1 HEri3ri Tomra
KaWFacKaH dJ€MEHTTepe PeTTIK Hu(p apTybIMEH KaliCchl KacueTTep OakbLiaHa-
nb1? 1) aTtoM pagmychl; 2) 3JEKTPTepicTiK; 3) MeTtannbik; 4) OeliMeTalIbIK;
5) aToM Maccachl.

A) 1,3,5 — apransl, 2,4 — kKeMui;

B) 1,4 — xemuni, 2,3,5 — aprajsr;

C) 1,3,5 — xemuni, 2,4 — apTajsl;

D) 1,2,3 — xemuni, 4,5 — apTasbl.

3- §. ATom Kypambl. Sapo peakuusijiapbl

PesepdopatelH aTOM KYpBUIBICHI MOJICNIbIe COMKEC aTOM OH 3apsATajfaH
eJImeMIepl oTe Killi aybslp SApPOJIaH KypaliFaH. Slnapoaa aTOMHBIH JEpIliK
OapJIbIK Maccachl )KUHAKTAJIFaH. SApo alfHaaceIHAa OfaH HEAQYyip apalibIKTa
AJIEKTPOH/IAp alfHAJIBITT ATOMHBIH JIEKTPOHIBIK KAOBIFBIH JKaCaMIbl.
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AToM, >Kallbl, 3JEKTpOHEHTpan, opOip aTOM SJIPOCHIHBIH OH 3apsATaphl
CaHbl, COHJAH-aK, AP0 OpiCiHAe alHaJaTBhIH ANEKTPOHIAP CaHBl JIEMEHTTIH
per canbiHa TeH. EH KapamaiibMbl — cyTeri (peT caHbl 1-re TeH) aTOMBIHBIH
KYPBUIBIC chbI130achkl. OHBIH SIPOCHIHBIH Oip OH 3apsabl O0p JKOHE SIAPO OpicCiHe
0ip anexTpoH aiftHamanbl. CyTeri aTOMBIHBIH SIPOCHI JIEMEHTAPINBIK TYHIH
00J1a/1b1, OJ1 MPOTOH JEN aTanajabl.

Mpipbiin aToMbIHBIH peT caHbl 30-Fa TeH. JleMek, oHbIH OH 3apaasl 30- Fa
TEH koHe A11po epicinae 30 31eKTpoH alfHanaabl. SIIPOCHIHBIH OH 3apsiabl 78- re
TeH OonraH 78- aIeMEHT SAPOCHIHBIH OpiciHie 78 aNMeKTpoH aiftHanaawl. backa
3IIEMEHTTEP aTOMJIaPBIHBIH KYPBUIBICHIH J1a JIOJI COJIail YFBIHY MYMKIH.

3amaHaJbIK TYCIHIKTEp OOWBIHIIA, OAPIIBIK IEMEHTTEP aTOMIAPhIHBIH SAPO-
Japbl MPOTOH >X0HE HeWTpOHAapAaH (XKalmbl aThl HYKJOHIAp) KypajFaH.
[IporonnsiH Maccacel 1,0073 m.a.b.-Fa xoHe 3apsaasl +1-re TeH. HelTpoHHBIH
maccacsel 1,0087 m.a.b.-ra, an 3apsiast 0-re TeH (TyHiH anmekTp HeifTpan). [Iporon
MEH HEUTPOHHBIH MacCachlH Jepiik Oipaeit aeyre 0omasb.

1932 sxpub1 opbic FanbiMaapsl . [. IBanenko meH E. H. ['anoH siapo Kypsl-
JIBICBIHBIH IPOTOH-HEHTPOH TEOPUSCHIH Kacajbl. by Teopusra coiikec: cyreri
aTOMBIHBIH SAJIpOChIHAH Oacka OapiblK aTOMIApIbIH sAApoiapbl Z MNPOTOHAAP
MeH (A—Z) HelTpoHaapaaH KypainraH, byHna Z — 53JI€MEHTTIH TOpTil
caHbl, A—Macca canbl. Macca caHbl A aTOM SAPOCHIHAAFEI MPOTOHAAp Z MEH
HeUTpOoHaapAbIH N JKabl CaHbIH KepceTell, AFHH,

A=Z7Z+N

[IpoToH MeH HEHTpOHAAP/IBI AAPOJA YCTAIl TYPAThIH KYIITED A0pO Kyuimepi
nen atananbl. bymap ere kpicka apanbikrapaa (107'°M aifHanachIHaa) BIKIAI
€TEeTIH OpacaH YJIKeH KYIITep OOJBIN, UTepLTy KYIITEpiHEH YJIKEeH OONabl.

Snpona aTOMHBIH JIepiaik OapibslK Maccachl >KWHAIFaH. MpIcabl,
XJOp aTOMBIHJIA JJeKTpoHmap yiecine 1/1837x17 = 0,009 OGemiri (xJop
atoMbl MaccaceiHbiH 0,03 %) Typa kenemi. SAApoHBIH MaccachlHa KaTBICTHI
AJIEKTPOHIAPBIH MAaCCAChIH €CemKe aliMay MYMKiH. SIIpOHBIH KacuerTepi,
HETi31HeH, TPOTOH MEH HEUTPOHIAp CaHbl, SFHU SJIPOHBIH KYpPaMbIMEH
aHBIKTaJIaJIbl. MBICAJIBI, OTTET1 aTOMBIHBIH SJIPOCHIHIa 8§ TPOTOH X)oHEe 16 — 8 =8
HEUTPOH OOoNaIbl.

Texcepynepain HoTHXeci OoifblHINA, Taburarta Oip 3JIEMEHTTIH Maccachl
TypJimie O6oaraH aromaapbl 6ap 007ybl MyMKiH. MbIcalsbl, XJIOPJbIH Maccachbl
35 xoue 37 OonraH aroMaaphl yiiblpaiael. Bysn aToMaapaslH sapoiiapbIHaa
IPOTOHJIAp caHbl Oipaei, 6ipak HEHTPOHIAPIbIH CaHbl TYpJIilie 0oabl.

Bip anmemeHTTIH sAApo 3apsaTapel Oipael, Oipak macca caHaphl TypJilie
OoJiFaH aToM TypJiepi M30TONTAP Jemn arajajabl. OpOip M30TON €Ki IIama:
Macca caHbl (THICTI XUMUSUIBIK dJIEMEHT OSNTICIHIH COJI )KaFbIHBIH KOFAphICHIHA
JKA3BIIAJbI) KOHE PET CaHbIMEH (XMMUSIIBIK dJIEMEHT OeNTICiHIH COJ YKaFbIHBIH
TOMEHIHE >Ka3blIajbl) CHUMaTTanajbsl. MbIcanbl, CyTeTiHIH NPOTHH, AedTepuid
JKOHE TPUTUM aTThl ©30TONITAPHI TOMEH IETIIIE OeHHEICHE/I1:
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1H, TH(D), ; H(T)
bapnblKk XUMHSIIBIK ~DIEMEHTTEPIiH HM30TONTapbl OOJIaThIHBI  OenTiii.
MpIcanbl, OTTETIHIH Macca: 186 0, ;;70; 1880; OonraH u3oTonTapsl 6ap: AproHHBIH

M30TONTApHL: ¢ Ar; is Arls Ar; Kanmiinin uzotonrapsr: 3o K; 5K K;

JIEMEHTTIH ATOM Maccachbl OHBIH 0aPJIBIK TA0MFH H30TONTAPbI MaCCa-
JAPBIHBIH COJI HM30TONTApPABbIH Tapajy [Jdpexeci eCKepiireH oprama
MJHiHEe TeH.

W3otontap oprama aroM MaccachlH ecentey (QopMynachlH TeMEHJETi
KOPIHICTE ’Ka3ybIMbI3 MYMKIH:

A oprama atom macca = @ A7 +@,Ar, + @, 4r,

Mpicansl, Taburu xmopasiy 77,5 % macca canbl 35 O0NFaH H30TONTAH KOHE
22,5 % macca canbl 37 OonFaH M30TONTAH KYpajiFaH; XJIOp aTOMBIHBIH OpTalia
aTOM MacCachblH Ta0aMbI3:

AC1=0,775 - 35+ 0,225 - 37 = 35,45

TaOuru smeMeHTTEp apachblHAA Macca CaHIapbl e3apa TeH, Oipak sapo
3apsAaTaphl 9p TYPIIi OOJIFaH dJIEMEHTTED — U300apnap Aen aranajbl.

MyHnaii TyHipirikrepre Mbical peTinae atoM maccanapsl 40-ka TeH OonraH
KaJui KoHe aproH[bl, aTOM Maccauapbl 54-ke TeH OOJFaH XpOM MEH TeMipi,
aToM Maccasapsl 123-ke TeH 00JFaH CypMe JKQHE TeJUTypIepii aTam 6Ty MYMKIiH.
W3ortontap meH H306apnap,uafm PO TYHIPLIIKTEp Kypambl 9p Typ:iai OosiraH
Tarpl Ja O61p TON TYHIPIIIKTEP — M30TOHAAP /1A OeNrifi.

ATtompaap SAPOCHIHIAA HEUTPOHAAP caHbl Oipaed OoOJSFaH TYHIPUIIKTEP
M30TOH/AAP JIeT artajajbl. DIEKTPOHIAp CaHbl OipAeH OonaFaH aToM (MOJEKysa
HEMeCE WOH) TYHIPIIIKTEp U303JeKTPOHIAP Tl aTanaibl.

W3oTonnapra Meicanyiap: 1% Xe(54 + 82n), 'FBa(56 p +82n), 13"La(57 p+82n)
ATOM AIpOCBHIHIAFBI MPOTOH MEH HEUTPOHIAP/IBIH ©3apa dCEPJIeCylHIe TOPT

HeTi3r1 yuepic 6akpl1aHa bl
1. DnexTpoH KyJay; 3. I1o3uTpOH KaMmry;
2. [To3utpon axsipany; 4. DIEKTPOH aXbIpany;

1. AToM siApocChIHAAFbI | MPOTOH MEeH | 371€KTPOHHBIH TAPTHLTY Bl HOTHXKECIHIE
NPOTOHHAH HEUTPOH XKacalybl, SFHH JJIeKTPOH KyJjaay OaxpuiaHagsl. by
xKarnanaa perTik nudp Oip 6ipiikke KeMUIi, al Macca CaHbl ©3repMeii
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1 0 1
n+_f—o>on

2. HeliTpoHHaH pOTOH jkacajy yIepici, SFHU MO3UTPOH KaMTy/a aTOMHBIH
Macca caHbl ©3repMeiiii, a 3apsaasl Oip OipiikKe apTaibl:

1 0 1
ot Bop

3. ITo3uTpoH a:kpIpalty yaepicinjae (IpOTOHHBIH HEUTpOHFa aifHaLy yaepici)
aTOM Macca e3repMmeil Sapo 3apsAbIHBIH Oip OipiiKke KeMerol OaKbUTaHaIbI:

1 0 1
0n++1ﬁ_)1 ,0

4. DNeKTPOH axKbIpaay (HEHTPOHHBIH IPOTOHFA alfHAyBl) YAEpICiHIE aTOM
Mmacca e3repmeiizi. bipak 3apsiibl 6ip Oipiikke apTajbl

1 1 0
oMt pt+p

}KOFamea aTam OTIIreH oM xcyripTyﬂep XUMMUAIBIK 3JICMCHTKC XXaHa CUIlaT
Gepyre JKOHC NCPUOATHIK 3aH CHUIIATBIH aHBIKTAayra MYMKiHI[iK TyrbI3aJbl.

XUMHAJBIK 3JIEMEHT — PO 3apsaaTapsl Oipaeit 6oaran atoMaap
KOCBIHJIBICEIHAH KYpaJFaH.

DneMeHTTepiH KacueTTepi, COHAail-aK, SIEMEHTTEeP KOCBUIBICTAPbIHBIH
KacHueT IeH (opManapbl oJlapAbIH AP0 3apsiIblHA TEPUOATHIK Ty pie OalIaHbICTHI
OOJIBIIT TaOBLIAEL.

SAnpo peakuusiiapsl — OyJ1 aToM SIPOTAPBIHBIH SEMEHTAP TYI/IlpH_IlKTCp-
MEH koHe 0ip-0ipiMeH e3apa acepiecyl HOTHXKECIHIET1 e3repici.

SAnpo peakmusiapbl TabWFaTTa JKOHE >KacaHIBl Tacinae Oomanbl. TaOurum
SAIPO peaKIHsUIaphl PAJUOAKTUBTIK SIEMEHTTEPAiH BIAbIpayblHAH >KacallaJbl.
PannoakTuBTIK 27€MEHTTEp ©31HEH 0-, -, Y- CoyJe IIbIFaphIn, 0acka >JIEeMEHT
SIAPOJIAPBIH KacauIbl.

o-cdyJiesieHy (0-TYHiH) OH 3apsAThl TYHIPLIIKTEp, TeIUN SAPOChIHA Typa
keneni. Kymti nonnay kacuerine ue, 0,01 MM-J1eH KeM KaJlbIHABIKTaFbl METAI
KeJIepriJiep/ieH oTe ajlajibl.

B-coyaeneny (B-tyitin) Tepic 3apsaaThl (—1) GONbIM, SJIEKTPOHIAP AFBICHIHAH
KypanraH, 0,01 M KaJbIHIBIKTAaFbl KEASPT1ICH OTE allaJlbl.
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Y-cayJeJieHy pEHTI€H coyleNepine yKkcac, KyuTi oty (ciny) Kacuetine ue; 0, 1
M KaJIBIH/IBIKTAFbl KeIePriieH oTe ajaabl. ATOM SAPOCHIHIAFBl SHEPTHs KEMUI,
OipaK Maccackl MEH 3apsi/ibl ©3repMeiii.

SAnpo peakuusinapsl B-bLabIpay, o- bIIbIpAY CUSKTHI HET13T1 TypJiepre OesiHe 1.
- BIIABIPAy/a MIEMEHTTIH PeT CaHbl 2 OipJIiKKE KEMU/II.

B-pIIbIpayma 2JMIEMEHTTIH PeT caHbl Oip OIpJIIKKE apThIN, SIPOHBIH Macca
caHbl e3repmeil Kanaabl. Keiibip siapo peakuusiapbiHIa MO3HTPOH (4 le)
Hemece (+) Tyiin maiiga OOJbIN, SIAPOHBIH Macca CaHbl ©3repMeEl, PeT CaHbI
0ip Oipnikke kemuoi. KenOip sSapo peakIusuiapblHIa AP0 [-TYHIHII KOCHII
ananpl. MyH1a pet caHbl 0ip OipJIiKKe KEMHII, PO Maccachl ©3repMeii.

Snpo peakuusuiapsl apKbUIbI PaJMOAKTUBTIK EpEKIIeNiri 0ap W30TOomTap
(pa-nmuoakTuB wu30TOMTap) anbiHAABl. OnapAblH OapibIFBl TYPAKCHI3 >KOHE
pPaIOAKTHBTIK BIIBIpAY HOTIKECIHIE Oacka JJIEMEHTTEpAiH H30TONTaphIiHA
alfHamaabl.

BapiablK XUMHSITBIK 3JE€MEHTTEPIIH PaJMOAKTHBTIK HM30TONTAPHI aJIbIHFAH.
Onapaeiy gepaik 1500 typi Oenrim. Tex paduoakmuémixk uzomonmapoaH
KYpanean snemeHmmep paouoakmusmixk slemenmmep Oen amanadel. bynap
7=43, 61 xone 84 — 105 snemenTTepi 60BN TaOBITATHI.

MyHnaii peakuusaapAblH TEHICYICPIH Xa3zy 3JIEMEHTTEpIiH Macca >KOHE
3apsiATaphl KOCHIHABICHI ©3TepMENTIHIIrIHE HerizmenreH. MyHma TeHICYAIH
coll Oellirinyie Maccaiap KOCBIHIBICHI MEH 3apsSATap KOCBHIHBICHI TEHICYIIH OH
Oemirigaeri Maccajgap KOCBIHABICHI XAHE 3apsAaTap KOCBIHIBICHIHA TE€H OOIYbI
Kepek. Mbicaibl:

27 4 30 .1
s Al+, He=, Si+ H

byn Tenney amoMHHUN aTOMBbI O-TYHIHMEH ©3apa 9CEpJIECKEH]Ie KpPEeMHUI
aTOMbI MEH NPOTOH >KacalyblH KepceTedl. PaguiiiH paglMOaKTUBTIK bIABIPAIl,
paJoH MEH IeNuil )kacaayblH TOMEH/JIETIIIE Ka3y MYMKIH:

226 _ 222 4
whla =g Rn+, He

1919 xpbiner Pesepdopa a30T aroMaapbeIHBIH SAPOJIAPBIH O-TYHIPIIIKTEPMEH
OomOanar, OipiHII PET XKaCaH/IBI TYPJE PO PEAKIUSICHIH aMaJIFa aChIPIbL:

N+ He=] O+ H
Typaktel (paamoakTuBTIK emec) wuzoronrtapiaH 300-re >KybIFbI Oenrimi.
J.M1.MenaeneeB >MeMEHTTEP/IIH NEPUOATHIK KYHECIHIETI KONTETeH XUMHUSIIBIK
3JIEMEHTTEp COHAal m3oTomTapaaH KypairaH. Keitbip smeMeHTTEpae TYpPaKThI

U30TONTapMeH Oipre y3aK yakblT >KacalThbIH pPaJUOAKTUBTIK HM30TONTAp [1a
6onansl. bynap:

20



40 87 15
6K, 3wRb,  5ln

J.M1.MeHneneeB NepUOATHIK XKYyHeciHe ypaHHAH KeiiH TypFaH (TpaHCypaH)
JIEMEHTTEpl PaAMOaKTUBTIK Ooisbin ecenrteneni. Oynap TypakThl M30TONTapFa
ue emec. Snpo blabIpay KyObUIBICHI e€ceOiHe MYHJail 3JIEeMEHTTEp aToMIapbl
Oipmama TypakThl aToOMfa aiHajaabl. ATOM sApOJIApbIHBIH O6JliHyl ojapra
JIeMEHTap TyHipurikrep, keOiHece HEUTpoHAAp ocepiHae Oonaabl. Ypan — 235
SAIPOCBIHBIH 06IyiH TOMEHAEeTIIIE )Ka3yFa 00aaabl:

235 1. 93 140 1
U +yn=y Kr+'5 Ba+3;n

SAnpo peaxkTopiapblHa HEWTPOHIAPABI oCep €TKI3y apKbUIbl OapiblK
TpaHCypaH 3JIEMEHTTEPiHIH M30TONTApBIH ay MYMKiH. CoJl CHSAKTBI dJicTepe
118-351eMeHTKe JIeHiHT1 TpaHCYpaH 3JIEMEHTTEp U30TONTAapPhl aIbIHFaH.

PannoakTuBTIK mpenaparTtap KenTereH aypyjaapiabl eMeyae *KoHe aypy/blH
cebenTepiH aHbIKTayda KeH KoijaaHbuiajbl. OObIp (pak) aypyblHIAFrbl KayinTi
icikTep 0ap eKeHIr1H aHBIKTaY YIIiH ICIKTeperi )KacylalapAblH paAH0aKTUBTIK
AIEMEHTTEPAl KYThI Kajly KacHeTiHEH MaijanaHbliagbl. Melcansl, KayilTi
icikTepl aHbIKTayga TaHOanmanraH ¢ocdop -32 u30TOOBl OoONFaH HATpUi
docdarsl Konmansmansl. Erep tiom — 31 Oonran HaTpuil HomuI KOJAaHBLICA,
KaJIKaH Topi3ai Oe3aeri aypynap/sl Tanaayaa naijaaaHblia bl

XpOHUKAIIBIK JIEHKO31bl emjeyde, TaHOananraH ¢ocdop-32 n30T0OBI,
MBIpBIII-65 jk9HE anTbiH-198 HykauATEepi MeH HaTpuil Gocdarsl OyiibIpbIIaabL.
PanuoakTuBTik k00anbT-60 H30TOOBI TApaTATHIH Y-CAyJIeIepPMEH OObIp aypylapblH
emzeini. byn u3oTton bAbIparaHbl YIIIH JI€ OHBI aF3afa €Hri3uielni, MbIc-64,
kymic-110 >xoHe anThiH-198 pagumoHykIMATEpl aF3ajarbl 3aTTap ajaMacybl
yZAepicTepiH 3epTTey YIIiH paAHOaKTUBTIK alKbIHAAFbIII PETiH/E KOJIJaHbIIaIbI.

OpOip ypaH s,APOCHI BIIBIPAYHI 6TE YIKEH MOJIILIEPAE YHEPTUs aXKblpaTybIMEH
Kypeai. 3aMaHabIK sIpO SHEPTeTUKACBIHBIH HET131 YpaH bIAbIpaybl peaklUsIChIHA
HET13/1eJTeH.

TaxkpIpbin 00ibIHIIA ecenTep KIHe OJIapAbIH LIenryi

1- ecen. Cyrerinin 3 Typuai uzoroont (‘H;*D;’T) :kone orrerinin 'O meH
30-1i H30TOOBIHAH Hellle TYPJIi Cy MOJIEKYJIACHI sKAacaaaabl?

IMemyi: Xacanran cy MoneKynalapbl CaHbIH aHBIKTAy YILIiH TOMEH/ET1 Kec-
TE TY31IT aJIbIHAJIBI:

HH DD TT HD HT DT
70 | HH"O | DD"0O TT"0 HD"O HT"O DT"0O
80 | HH®O | DD®O TTBO HD®O HT"O DT®0O
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Kaya6wbi: 12 Typ:i cy MOJIeKyJIachl KkacalibIH/IbI.

2-ecen. S1Cr-n30To0bI SIAPOCHIHAAFBI 3aPSAACHI3 HYKJIOHAAP OapJbIK dJie-

MEHTAap TYilipmikTep caHbl KOCHIHBICHIHBIH Hellle MAHbI3bIH Kypaiabl?
A)40; B)36; C)55,65; D)34,.

Ilemyi. Angeia p + n + ¢ neH naiipanansi >'Cr-u30To0bI SIPOCHIHIAFBI Oap-
JBIK 3JIEMEHTAp TYHIpIIKTEPl KOCHIHABICHI ecenTeneni. XpoM °'Cr-u30ToObI
sapoceiHaa 24 d2JeKTpoH, 24 TpoTOH koHe 27 HeuTtpoH Oap Ooica,
ptn+e = 24+24+27=78-re TeH O60naIbI.

78 snemeHTap TYHiH 100 %-ne1 Kypaca,

277 3apslichI3 HEUTPOH x %-1bl Kypauibl.

Kayaobi: 34,615. %

3-ecen. M3oTon sigpocel 82 HellTpoH xdHe 40,58 % npoTOHHAH KypaJIFaH.

I/I30TOHTBIH CAJBICTBIPMAJIbI AaTOM MacCCaCbIH Tall.
A)206; B)136; C)138; D) 135.

Ilemyi: Atomaarel poToH MeH HelTpoHaap 100 malbI3 bl Kypanibl.

P %+n %=100 %
n%=100 % —p % =100 — 40,58 = 59,42 %

N3oton sapoceiaa 82 HEUTPOH Oap €KEHIIT1 ecell MapThIHAH OeNTii, Co/laH
nai1anaHbII, H30TOII APOCHIHAAFBI IPOTOHIAP CAHBIH aHBIKTAI ajlaMbI3. M30Tom
anpocsiHbiH 40,58 %-bIH IpOTOH Kypaca, ait 59,42 %-bIH HEUTPOH KYpaiabl.

40,58 % TPOTOH......ceeeeeeeeeeennnn. 59,42 % HelTpoH

X TIPOTOH..uuuuneeeeereerrinnnnnaaeaaaannns 82 HEeUTpoH

N3oton siapockiHaa 56 mpoToH Oap ekeHmiri Oenrijai 6osica, OHBIH CajbIC-
TBIPMAJIbl aTOM Maccachl TOMEHAET1 (OpMyIaMeH aHbIKTAJIa lbl:

A,=p+n=56+82=138

Kayaob1:138.

4-ecen. U30TOon SIAPOCHIHBIH KYPaMBIHAAFbl JIeMEHTAp TyHipuuikTep
JKaJnbl KOCbIHABICHIHA (p + n + ) Kaparanaa 30,6 %-bIH IPOTOH Kypaca,
H30TONTHIH CAJBICTBIPMAJIBI ATOM MaccachbiH aHbIKTA. (M30TON siApockIHAa
33 HeiiTpoH Oap aen ecenre.)

IMemyi. HeiiTpan aromaa NpoTOH caHbl AIEKTPOH caHbIHA Te€H Ooisanbl. M30-
ton siApockiHbIH 30,6 %-bIH TPOTOH Kypaca, 30,6 %-bIH 251eKTPOH Kypaiiasl. Erep
pt+tn+e =100 % 6onca, ongan=100—(p+e~) 6omanst. n =100 - (30,6 +30,6)
= 38,8 %, nemexk, U30ToI AApoCchIHbIH 38,8 %-bIH HEUTPOH Kypailabl.
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30,6 Y0P coeeeiiieieieeeeeeee, 38,8 % n
X P e 33n
W30TONTHIH canbIcThIpMalbl aToM Maccacel: Ay = p +n =26 + 33 = 59-ra TeH.

TakbIpbin 00WbIHIIA ecenTep:

1. U3oanekrponaap Oepinred karapabl tam. 1)Ca®"; 2) Na®; 3) K™ ; 4) CI- ;
5)P>6)Ne; A)1;2 B)2;5 C)3;6 D) 1;4.

2. U3otonrap Oepinren karapasl Tam. 1) Ca; 2) Ar; 3) °K; 4) *'Cl; 5) #Ca;
6) Cl; A)1;3 B)2;5 C)3;6 D)4;6.

3. Uzoronrap Gepinren Karapasl Tam. 1) Ca; 2) Ar; 3) “K; 4) CI; 5) “*Ca;
6)CIl;, A)1;5 B)4;6 C) 1;2;3; D) 1;2.

4. UzotonTap Oepinren karapael Tam. 1) Ca; 2) Ar; 3) YK; 4) CI; 5) “Ca;
6)Cl; A)4;6 B)2;3 C)3;6 D) 1;5.

5. Fe-u30T00bI sponarbl 3apsiichl3 HYKIOHAApP KalMbl dJIEMEHTap TYHip-
NIiKTepi CaHbl KOCHIHABICHIHBIH HEIle MalbI3bIH KYpaiabl?

A) 47,3; B) 32,1; C) 52,7; D) 35,8.

6. Cu-u30T0OBI AIPOCHIHAAFHI 3aPSACHI3 HYKIOHAAP JKAJIIBI dJIeMEHTap TYHip-
HIiKTepi CaHbl KOCHIHABICHIHBIH HEIIe MalbI3bIH KYpaabl?

A) 36,9; B) 31,5; C) 46,0; D) 53,9.

7. U30ton sigpockl 74 HEUTPOH xoHE 41,73 % npoTtoHHaH Kypanrad. M3oron-
TBIH CaJBICTBIPMAaJIBl aTOM MaccachiH Tan.  A) 137; B) 127; C) 131; D) 119.

8. N3oton sipgpockl 81 HelTpoH xkaHe 40,87 % nmpoToHHaH KypanraH. M3oron-
TBIH CaJbICTBIPMAIbI aTOM MaccachiH Tam.  A) 137; B) 127; C) 131; D) 119.

4-§. XumusiiibIK 0aisianbic TypJepi. Kpucraana Tropaap

XuMHSJIBIK OailjIaHbIC JIereH/ie aTOMIapAbIH 63apa JcepJecyi HITHKe-
cinge MoJieKyJjajiap, HOHAAP, PAAMKAJAApP KOHEe KPUCTANAAPABLIH 63apa
OailiaHbIchl TyCiHLIeNl. XUMHAIBIK 0aHIaHbIC )KacAJFAH/IA: ATOMAAPIAbIH
JKYNTACAFAH YICKTPOHAAPHI; Oip opOUTaAa KaliFACKAH KYINl JICKTPOH-
aap; 6oc (BakaHT) opOoMTAJAAP KATHICYbI MYMKIH.

XUMHATBIK OaiiylaHbIC SHEPruschl, OaMIaHBIC Y3BIHIBIFBI, OailaHBICTap apa-
CBIHJIAFBl OYpHIII (BaJCHT OYPHIIIbI) KoHE OaillaHbIC TOPTIOI XUMUSIIBIK Oai-
JAHBICTAPABIH HET13T1 CUTIAThI OOJBIN ecenTeneal. XUMUSIbIK OaiIaHBICTHI Y3y
YIIIH Ka)KeT OO0JIFaH €H KeM SHEprusi MeJiiepi 0aiJiaHbIC IHEPTUsIChI JCTI aTaJIa bl
On E MeH OenrijieHin, KIK/MOJIb JKOHE KKaJl/MoJib-ma enuieHeni. badmaHbic
SHEPrusAchl KaHIla yJIKeH Ooiica, OaiiaHbIC COHIA TypaKThl Oonanel. baitnansic
SHEPTUSACHIHBIH MOHI ©3apa KOCBUIATHIH aTOMAAp/blH TaOufraThiHA, OaiIaHbIC
TYP1 MEH TopTiOiHe OaiiaHbICTHI O0IabI.

XUMUATBIK 0alJIaHBICTBIH Y3BIHJABIFBI I' OpHiMeH OenriieHim, 4 (nm) aa
epHeKkTeneai. ballmaHbICTBIH Y3BIHABIFBI JICTI, XUMUSUIBIK OalIaHBICTBIH Kaca-
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JTybIHJA KATBICKAH aTroMap SAPOJIapbl apachlHIAFbl apalblK TYCIHUIEMi. YIII
ra3 MOJICKYJAChlH KOpPETiH O0JCaK COJJJaH OHFa Kapaill XUMUSIIBIK OalaHbIC
SHEPTHUACHI KEMH/1, all Y3BIHIBIFBI apTaJIbl.

N, 0, F

—
XuUMUSIBIK OaiJIaHbIC Y3BIH/IBIFBI
—

XUMUSITBIK OalTaHbIC SHEPTUSCHI

XUMUSIIBIK OalJlaHbICTAp apachlHIAFbl OYPHIII BaJieHT OYpbIMIbI ST
atananpl. H,O Mmonekynaceiaga H — O GaitaHbIChl apachIHAaFbl BAJICHT OYPHIII
104,5°, CH, monekynachiHaa OaimanpicTap apacbiaaarsl oypoiir 109,5%-ra TeH.

O3apa XMMHUAIBIK OaiilaHBIC JKacaraH aToMJap apachlHAa Maiaa OoiFaH
OailnanpicTap OaiygaHbic TIPTIOI gen artamanel. On OipiHmi, exiHm (Koc-
Oaiinanpic), yimiHmi (ymdainaneic) xoHe Kell arnaimapaa TepTiHII 00mysl
MYMKiH. Baitmanpictap TopTiOi apTysIMeH OalaHBICTHIH TYPAKTBUIBIFBI ap-
TaJIbl, Y3bIH/IBIFBI KBICKApaIbl.

ATtompaap OipiHIIN KE3EKTe KYITAaclaFraH AJICKTPOHIAp eceOiHe XUMUSIIBIK
Oailtnanbic xacaipl. XUMUSIBIK OaliIaHBICTAPABIH KOBAJIEHT, HOH/IbI, MeTaJLI
JKOHe cyTeri CUsKTHI Typiepi Oap.

DJIEKTPOH KYNTap apKbLIbl ’Ky3ere KeJeTiH XHUMHAJIBIK OailjaHbic
KOBAJIEHT OaiijiaHbIc 1en aTajaabl. By exi alIeKTpOoHABI )KOHE €Ki OPTaIBIKTHI
(exi apoHBI ycTan Typaabl) Oaitnanbic O60ibin Tabbuianbl. KoBaneHT Oaitnanbic
maiiia OOJFaHIa aTOMHBIH CBIPTKBI OSJEKTPOH KaOaThIHAAFhl KYJUII Tak
UIEKTPOHAP KOHE KeHIe JKYII AIEKTPOHAAP Ja KaThICAIbl.

[Matina OonFaH XUMHSUIBIK OailIaHBICTAp ICKTPOH OVITTAp/IbIH KalFacyblHA
Kapail o- “curma’” xxoHe 7- “mn’’ GaitnanbicTapra Oenineni. Curma Gaiaanpic —
€Ki KOCBLJIaThIH aTOM/IaP IBIH SIAPOJIAPBIH YIITACTHIPATHIH TY3Y CHI3BIK (CHI3BIKTAP)
Ooitnaii aifFackaH OalyaHpIcTap OOJBIT TaOBLIAIBI.

n-0ailJiaHbIc OOCTBHIKTA G-OalJIaHBICKA KaparaHJa MEPIEHIUKYIIp JKah-
FACKaH JKa3bIKTHIK OOMBIHIIA IEKTPOH OpOUTATIAAPIAbIH ©3apa KanTalyblHAH
naijga 6onarelH Oaitmanbic Oonaael. T-OaillaHbIcTap HETi3iHEH KocOaiinaHpic
HeMmece ymOaiaaHbIc KacaldFraHaa kysere keieni. bapneik Oipinmni Oaiina-
HBICTap, KOC XOHE yInOaimansicTapaan Oipl c-OailimaHeicTap Ooyiaabl, Kaj-
FaHJIapbl T-0aimaHbICcTap, ojlap G-O0alIaHbICTapbIHA KapaFaH 1a KYIICi3 OOJIBIT
TaOBUIAIEL.

XuUMUANBIK OailnaHbICTapbl TYpJille epHEKTey KaObUganFaHn. Mblcaisl,
3JE€MEHTTIH XUMHUSUIBIK OeJNriciHe KOWBIIFaH HYKTEJep KOpIHICIHIEr 31eKTPOH-
nap KkeMerinae. MyH/a CyTeTi MOJICKYJIaChIHBIH KaCaTyblH TOMEHJIET1 ChI30aMeH
OpHEKTEy MYMKIH:
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H-H-—-H:H

Conpaii-ak, KBaHT Topkesjaep (opOuTangap) KeMmeriHjae, MyHJa Kapama-
KapcChl CIIUH/I €Kl 3JIEKTPOH Oip MOJIEKYJISIp KBaHT TOPKO3/e OpHalacy peTiHae
KepceTuieni:

2

1s! Is! H H H
H A +HHeMece+ + +—>$+
1§

%{—J

OpraHuKalblK XUMHSAA KOBaJCHTTIK OalIaHBICTHIH 3JEKTPOHIAD KYOBI
ChI3BIKIIaMeH (mTpuxmneH) kepceriieni (Msicansl, H — H).

KoBaneHTTiK 0aifyTaHBICTBIH €Ki TYpi: MOJIIOCCI3 )KoHE MOJICTI OaitiaHbIc Oap.

Mouarocci3 koBasleHTTIK Oailanbic. DiexTprepicTikTepi Oipaeit Gonran
aToMaap e3apa bIKNalJacKaHId KOBAJIEHTTIK IMOJIIOCCI3  OaillaHbICTHI
MoJseKymnanap xacanaael. bynnait Gaitnansic H,, F,, Cl,, O,, N, cusikThl *aii
3aTTapAblH MOJIeKylajgapbiHaa 00asl.

MMoarocTi koBajeHTTIK OailjlaHbIC. DJIEKTPTEPICTIKTEPl >KarblHaH Oip-
O1piHEH KaTThI ©3TeIeICHOCHTIH JIEMEHTTEP/IIH aTOM/Iaphl ©3apa 9CEePIECKEHIE
OpTaK AJIEKTPOH KYM SJEKTP TEPICTIT1 YJIKEHIpeK OOJFaH aToM jKaKKa KbLI-
skuael. HoTwokene koBaleHT HOJOCTI Oalnanbic )acanansl. [lomrocTi OalnaHbIc
Monekynanap karapsiHa: H,O, NH,, HCl, HF, HBr, HJ, H,S, H,Se, H,SO,
JapAbl €HT13y MYMKIH.

KoBaneHTTik GalnaHbIC kKacalyaelH Oackamia — JOHOP-aKCENTOPJbl MeXa-
HU3MI Jie 60yl MYMKIH. by xarnaiija XuMusuibIK OaiiiaHbic Oip aTOMHBIH €Ki
ANEKTPOHABI OYJITH MEH O6acKa aTOMHBIH 00C OpOuUTalbl ece0iHe Ky3ere Keiemi.
Mpican peTiHae aMMOHHI HOHBI NH4+—HBIH naijga 601y MexaHU3MiH KapacThl-
paMbI3. AMMHAK MOJIEKYJachlHAa a30T aTOMBIHBIH O06JIiHOETeH 3JIeKTPOHIAp
KYOBI (€K1 AIIEKTPOH/IBI OYIITHI) OOTaIbI:

H:N:H
H

Cyreri nonsiHaa 1s- opourtan 6oc (TomMaraH); OHBI ObLIIal OeNrijiey MyMKIiH:
HT. AMMOHNIi HOHBI maifaa GONYBIHAA A30TTHIH €Ki YMEeKTPOHBI OYITHI a30T
IIEH CYyTeT1 aTOMJaphl YIIiH OpTaK OOJIBIN Kalxaabl, SFHU OJ MOJICKYJISIP-3JIEKTPOH
OyiTKa aliHanazael. JleMek, TOpTiHIII KOBaJGHT OaiylaHbIC XKy3ere kememi. by
OaiiJlaHbIC TOHOP aKCENTOPIIbl OaIaHbBIC JACT aTalabl.

NH,+H*—NH," N noHop H* akcenrop
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Hou 0aiiianbic

DeKTPTepiCTiri )karbIiHaH O1p-0ipiHEH KaTThl ©3relIeNIeHeTIH aToMaap e3apa
BIKIIAJI €TKEeH/Ie MOH OaiinaHbic maiaa Oonaasl. oH OaliaHbIC MEKTPCTATUCTHKA-
JBIK TeOpHUs HeTi3iHAe TyciHuieni. byn Teopusira coiikec aTOMHBIH 3JIEKTPOH Oe-
Pyl HeMece AIIEKTPOH KOCHIN ajlybl HOTHXKECIH e Maia 601aThIH KapamMa-Kapchl
3apsAIThl HOHJAP 2IEKTPCTATUCTUKAIIBIK KYIITEP apKbUIBI ©3apa TapThUIbII, OJap-
IIBIH CHIPTKBI KabaTbiHAa § (oKTeT) Hemece 2 (ay0IieT) MeKTPOHBI 0ap TYpaKTh
Kyie xacaiipl. MbIcansl, TUNITIK MeTangap (nutuid Li, natpuit Na, kanuit K),
TUNTIK OeliMeTanaap, Heri3iHeH, rajJoreHiep MeH HOH OalaHbIC XKacalIbl.

Won GaiinaHbICThI 3aTTap KpUCTAJUI *arnaiaa kesaeceni. Conpaii-ak, cyinsl
epiTiHalIepAe HOH OailIaHBICTBI MOJEKyJanap OpHBbIHA oOJapAbl KypalTbIH
noHAap 6onaasl. Mo GaiiaHbIC CINTUIIK METANIAPbIH TATOTEHUTEPIHEH ThIC
CLATI KOHE Ty3Jap CHUSAKTBI KOCBUIBICTapa Jga Oap Oonaabl. MbIcaibl, HATpUH
ruapokbIuKbelT NaOH sxone Hatpuit cynedar Na,SO,-1a noH GaiinansicTap Tex
HATPUH JKOHE OTTEri aToMJaphl apachlHia FaHa Oap (Oacka OaiimaHBICTApIBIH
Oap bIFBl KOBAJICHT MOJIOCTI OaillaHbIcTapaH KypasiFaH) Oomabl.

CoHabIKTaH 1@ CUITI JKOHE TY3/4ap Cydarbl epiTiHAUIepJe TeMeHJerile
JUCCOLMALIMSIIIAHA B

NaOH — Na™ + OH~,
Na, SO, — 2Na™ + SO, —

XuMHuSIIBIK OalilaHbIC TYPJIEPiHiH apachlHa KaTaH IIeK KOt KUbIH. KenTereHn
KOCBUIBICTap/la XUMUSIBIK OaillaHbIC apayblK JKaraaiibl UTrepeli; MbICATbI,
KYIITI MOJIIOCTI XUMUSUIBIK Oailnanpic MOH OainmaHbicka XybIK Oonaabl. Con
XUMUSIIBIK OaillaHbic ©3 epeKIeNiriMeH MoH OallaHbICKa JKaKbIH 00Jica, OHBI
HMOH OaiimaHbIC eI, KOBaJeHT OalilaHbICKa KaKbIH 00Jjica, KOBAJIEHT OalIaHBIC
JIeTl YFBIHBLTA/IbI.

MeTtaJi1 0aiiJIaHbBIC

bipmama 6oc 31eKTpOHIApIBIH METal HOHAAPBIMEH ©3apa dcepiecyil
HOTWIKECIHIE maliga 0oJlaThblH OaiaaHbIC METAJJI 0aMJIAHBIC €I aTalajibl.
Merann Gaitnanbic cyiblKk Hg-maH Teic 0apibIK MeTalapra TOH.

MeTas1 HOHAAPBI

MeTtaJji aToMaapbl

DJIEKTPOHAAP
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MerangapaslH 0alky oHE KallHay TeMIepaTypachbiHbIH KOFAPBUIBIFHI,
MeTallJl CHIPTHIHAH KapbIK MEH ABIOBICTHIH KAWTYBI, ONapJaH XbUIYIBIK >KOHE
AJIEKTP TOTHIHBIH KAaKCHl OTY1, COKKBI BIKITAIBIH/A TETICTEeNyl CUSIKTHI KACUETTEP
MeTalJapAblH €H MaHbBI3[bl (DU3UKANBIK KacHUeTTepi OosbIl Tabbumagbl. by
KacHEeTTep TEK MeTajFa ToH O0JFaH MeTasul Oailianpic 0ap eKeHIriH OlIIipei.

Cyreri 0ailianbic

bip MonekymaHbIH cyTeri aToMbl MEH Oacka MOJIEKYJaHBIH KYIITI
anekrprepicTik anemeHT (O, F, N) atoMbl apackina xy3ere keineTiH OaitiaHbic
cyTeri 0ailJIaHBIC JEI aTaaibl.

He cebenTen Tek cyTeri aToMbl COH/1aii 06JIeK XUMUSIIBIK OailslaHbIC )KacaiIbl,
JIET€H CYpaK TybUTybl MYMKiH. MyHbIH ce6e0l, CyTeri aTOMBIHBIH paJuyChl ©Te
Killll eKeHIIT1H]Ie, e Kayar Oepyre 00mIabl.

Keii6ip Mpicanaapas! Tekcepin kepemis. bi3, onerre, cy KypaMblH XUMUSIIBIK
dopmyna H,O apxpuiel kepcereMi3. bipak MyHIaill kepceTyiMi3 OHIIA TOJBIK
emec. CynpiH Kypambid (H,0)n ¢popmymnacsiMen kepceTcek, 1ypbic O00JIaThIiH el
(6yn1 xepae n = 2,3,4 xoHe cosl CUSKTHI). ByHBIH AyphIc eKeHIriHIH cebeli, cyaa
Keioip Moinekynanap Oip-OipiMeH cyreri OailiaHbIcTap apKbUIbl OalaHBICKAH
60maabl. ByHBI cbI30a TYpe TOMEH/eTiIe KOPCeTy MYMKIH:

Cyreri OaiylaHBICBIH HYKTEJIEp KOpIHICIHIE KepceTy KaObuigaHfaH. by
OailylaHbIC MOHBI XKoHE KOBAJICHT OailijaHbICTapFa KaparaHja Heaoyip 6oc, 6ipax
Kall MoJIeKyJajgapapalblK e3apa dcepre KaparaHjia MEeHIIIHIIIE MBIKThI OalijaHbIC
ecenTeienl.

KpucraJua top TypJepi

bizre 6enrini, 3aTTap YL TYpi: 2a3, CYHbIK )OHE KaTThl arperarTblk Kyiae
00Jybl MYMKIH. 3aTTbIH Ta3 JKOHE CYWBIK KYHIHIE TYHIPLIIKTEpl TOPTINCI3
xKalrackaH Oonazapl, Oysl TyHIpHIIKTEp apachlHAAarbl ©3apa TapTbhUly KyIIl
TyHipurikrepal Oip OpblHAA yCTal TYpYy YIIIH JKETKUIIKTI €MeC, COHJBIKTaH
MyYHJall arperarTblK Kyiaeri 3arTapiblH Oenriiai kepiHici Gonmaiinbl. KaTTel
JIeHeTep, CYMBIK XKoHe ra3 Topi3/l IeHelepAlH KepiHici OoiibIHIIa, Oenrinl gepoec
KepiHicke ue OoJbin, Oyi KepiHICTI KaHJIal »arjaiia TypraHblHa Kapamaii
cakTan Kajajbl.

Karrsl 3arrapaplH 1K1 Ty3UIiCiHE, SFHU TYHIPLIIKTEpiHIH O1p-OipiHe
KaTBICTBl KaHJal TOPTINTE OpHAJNIACKaHBIHA Kapaill KPHUCTAJI XOHE amMopd
3arrapra OesiHeni. bip 3aTThIH €31 9pi Kpuctami, oapi amopd Kyiiae Ooirybl
MYMKIH (MBICAJIBI, KPUCTAJUI KYWIEri KBapl, amopd Kyiaeri KyMTOIBIPAK),
Oipak KpHCTaJII KYH opKaman aMop( Kylre KaparaH/1a TYPaKThl O0JIabl.
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Kpucrann 3arrapga Ttydingep Oenrun TopTinmeH kaifrackaH Oosajsl
na OOCTBIK KPUCTAUI TOPABI Kacailfbl. BOCTBIK KpHCTalI TOPABIH KON peT
KaiiTaJllaHbIN, JCHEeHIH OYTiH MeJIepiH )KacalThlH 06JIiri 3JeMeHTap YSAIIbIK
JIeTI aTajabl.

Kpucrann topnap Ty#iHAepaiH OOCTBIKTa KalFacy €peKIIesiri >KoHe
TYHIHJEp apacblHIaFbl ©3apa ocep TYplHE Kapamn MOJIeKYJsp, aTOM/bI,
HOH/IbI JKOHE MeTaJIJI TopJiap¥a OeriHe/Il.

Mosiekyasip KPHCTAJJI TOPJIBI 3arTapja KPHUCTAUT TOp TYHIHIEPIHIE
HeWTpan Mmonekynaanap 6omaapl. Conm cebenTi MOJEKyasip Top Oipa3 60oc xkoHE
OHJIa MOJICKYJIaap 63 KaCHETTEPiH CaKTaml KajraH 00Ja ibl.

Honapl kKpucTa1 TOp TYWIHAEPIHIEC HOHAAD KaFacKkaH 00maabl. MbIcamsl,
HaTpui Xjopua (ac Ty3bl) KPUCTAJUT TOPBIH aJIbIll Kepeiik. OHma opOip HATpU
MOHBI JITHI XJIOP HOHBIMEH, aJl 3pOip XJI0p UOHBI alIThl HATPUH HOHBIMEH KOpIaI
anplHFaH. HaTpuii MOHBI OH, a XJIOp MOHBI TEPIC 3apAATHl OONFaHBI YIIIH Oy
3apsiATaNFaH TYHIHAEp e3apa JJEeKTPOCTATHUCTUKANBIK KYIITEPMEH TapThUIBIIT
TYpajbl, JI€MEK, MYHJal 3arTap MOJIEKyJlajlapblHAa HWOHJABI OailnaHbic Oap
Oonanpl. Jlepnik GapasiK Ty3map, KeOip TOTBIKTap MEH HET13JepAiH KPUCTalI
TOpJIapbl HOHJIBI OOJIABI.

Navat
Cl-

NaCl kpucrana Topbl MetaJi1 KpUCTAJLI TOP

ATOM KpHCTAJI1 TOP »KacaraH 3arTrap/ia TOp e3apa MbICHIK KOBAJEHTTIK
OailyianpIcieH OaiIaHBICKAH AJIEKTPHENUTpal aToMIap/iad KypaifraH 0oJabl.

MeTtana KpHCTAJJI TOPAA OH HOHJIAp TepOesic opeKeT KarJalblHIa Ty-
pajabl: Tepic HOHAAp apachlHAa 00C 3MEKTpoHAap OapibIK OaFpITTapAa TOPTII-
ci3 opekerre Oonaabl. byn snexkTpoHnmap TopablH imriHae Oip MOH eKiHMI
KaKKa epKiH BIFBICBINT JKYPTEHJIri yoriH OoC 3JeKTpOHIap Jem arajaibl.

MeTtangapabiH 3J€KTp, )KbLITY OTKI3TIITIT1, MATHUTTIK KACUETTEP1 )KOHE MeTall-
Japra TOH 0acka KacHeTTep coJ 00C JJIeKTPOHIApMEH OalIaHBICTHI OOJajbl.

TakbIpbin 00MBIHIIA ecenTep KIHEe 0JIAPAbIH Helyi

1-ecen. Amromunuii npodgocdar MojieKyJIachbIHAA O KIHe 7T OaliiaHbICTAP

CaHBbIH AaHBIKTA.
A) 38; 6; B)36; 4; C)36;6; D)35;4.
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Memyi: Al,(P,0,); — amomunuit nupodocdar tysinic popmynaacsiH xasa-
MBI3 )KQHE CUTMa jKoHe NH OaiIaHbICTapAbl CAHAHMBI3.

0 o_ 0
Oy O~Al Oxp arr >p7

, P ~AC TN
/O\ U~ s
O/:P\O/Al O//P\O/AI\O/ \\O
Hemex amomunuit npudocdar monekynacsiHaa 36 0 xoHe 6 1 OaiimaHpIicTap
Oap.

2-ecen. ITosrocci3 KOBAJIEHTTIK 0aHJIAHBICTBI MOJIEKYJIAJIap KYObIH KOpPCeT.
A) Mgl,, SO,; B) NaBr, HBr; C)S, F,; D) HBr, PH; .

IMemyi: byn 3arrapnan Sg; fa F,-map momrocci3 koBaneHT OaiaHBICBIHA
ue. ONTKeH1 3arTapia KYKIpT *oHEe (QpoTTap €3 aromaapbiMeH OipikkeH. by
3aTTapAa dMEKTPTEPICTIKTEp alblpMambUIbIFBl “07”-re TeH. DIeKTPTepiCTIKTep-
NiH aipIpMaIbIIBIFEL “0” 60Jca, MoJIeKyaagarsl OalaHbIC TTOJIOCCI3 OOTaIbI.

3-ecen. AJIIOMHUHHUI IUXPOMAT MOJIEKYJACBIHAA 0 ’KIHe 7 OalljlaHbICTap
Hemiey/ieH 0oaaabi?

Memyi: Al,(Cr,0,),-Ti Ty3U1y QopMylIachlH jka3aMbl3 KOHE CUTMa MEH MU
OalmaHpICTapABl CAHAWMBI3.

Hemek, amroMuHUN quxpomat mosiekynaceiaaa 30 o sxone 12 m GaitnanbicTap
Oap.

O SCE Sa” CF
"0 0O~ "0 “*\0" O

O_ _ON O= " O~/
cr Al =Crg ~Cr_
oc ~07 o ~0 o~ ~0O

4-ecen. ToeMeHnaeri KOCHLIBICTAPABIH KAUCHLIAPbl HOHBI 0allyIaHbICKA He?

1) uesuit propun; 2) ammuak; 3) kaaui Xjaopun; 4) cyTeri TOTHIK; 5) KaJbIUi
TOTBIK; 6) KYKIpT (VI) TOTBIK.

M emyi. [{e3uit propun CsF, kamuit xnmopua KCl, kanpiuii Toreixk CaO-nepe
uoH Oailnanbic O6ap. OWTKEH1 ojlapAa 3JEKTPTEpICTIKTEep alblpMallbUIbIFbL 1,7
(2,0)- nen ynkeH 3arTapaa MoH Oailnanbic Oomaabl.

Heswnit propuara Cs=10,7,; F=4,1; 4,1-0,7 = 3,3.
Kamwmit xmopunara K =0,8; Cl=3; 3-0,8=2,2.
Kanpumii Toreikra Ca = 1; O =3,5; 3,5-1=2,5.
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JleMek, OYJ1 YIII KOCBUIBIC MOH OalaHbICHl 00JIa IbI.

5-ecen. KenTipuireH KOCBUIBICTAPBIH KaWCBICBIHAA TMOMIOCTI KOBAJIEHTTIK
OallaHpIC €H KYUITI ©pHEKTETeH:

A) cyTeri xJ0puz; B) cyreri ToTBIK;
C) ammuak; D) azor (II) ToTBIK.

M emyi. byn 3aTTapaa a1eKTpTepICTIKTEP allbIpMallbUIBIFBIH aHBIKTAY KEpPEK.

Bipiami 3arra Cl = 3,0; H=2,1; 3-2,1 = 0,9, alieipmambuisirst = 0,9.
Exinmti 3arra O = 3,5; H=2,1; 3,5-2,1=1,4, aiieipMambuibIrs! 1,4.
Yminmi 3arta N=3,0; H=2,1; 3-2,1=0,9, alteipmambuibirst = 0,9.

Teprinmi 3atTa O=3,5; N=3; 3,5-3=0,5, alipipmambuisirsl = 0,5.

Hemexk, Oy 3aTTap ilriHae CyTeri TOTHIFbIHAA (CY) KOBAJEHTTIK OailnaHbIC eH
HOJIOCTI €CeNTeNe .

TakbIpbin 00MbIHILIA ecenTep:

1. [TepxopaT KbIIIKBUT MOJIEKYJIAChIH/Ia HELIEYAEH G- )KOHE T- OaiiaHbICTap
oomanei? A)10;6; B)5;3; (©)4;2; D)84.

2. Kanwuit nepMaHranar MoJieKyJachlH/a HENIEYJeH G- XKoHe - OailjaHbICTap
oomanei? A)10;6 B)5;3; C)4;2; D)S8:4.

3. Crponcuii pocdar monekynacsiHAa HEMICYICH O- XOHE - OailaHbICTap
oomanel? A)21;3 B)7;1; C)14;2; D)28:4.

4. Kanpriuii pocdar monekynacelHIa HEMIEYACH G- KOHE T- OalaHpIcTap
6omannl? A)7;1; B)21;3; C)14;2; D)28;4.

5. Kypampiana 2 n- Gaiiyianbsic OOJIFaH MOJICKYJajlap/bl aHbIKTa. 1) a3oT; 2)
otteri; 3) metaH; 4) kykipT (VI) TOTBIK; 5) anieTnieH; 6) KoMip KbIIIKBII Ta3bl.
A)1,6; B)3,4; C)2,3,4;, D)1,5,6.

6. MonekynaceiHaa HoH Oailanbic 6ap OOJIFaH TOTHIKTAp.Ibl KOPCET.

1) xpom (III) ToThIK; 2) e3uit TOTHIK; 3) x70p (V) TOoTHIK; 4) KYKipT (IV)TOTHIK;
5) docdop (V) TOTBIK; 6) KaTbIHI TOTHIK
A)4,5,6; B)1,2,6; C)3,4,5 D)IL,56.

7. TemeHnperi 3aTTapIbIH O0aiJIaHBIC TTOJFOCTIT aPTHIN OTHIPY TOPTIOIHIE
opHa-jacTeIppUIFad KarapsiH Tan. 1)CH,; 2) NH;; 3) H,O; 4) HF;
A)2,4,1,3; B)43,2,1; C)1,2,3,4; D)3,2,4,1.

8. Temenperi 3aTTapbIH OaiJIaHBIC TTOJIFOCTIT1 aPTHII OTBIPY TOPTIOIHIAE
opHanacteipeutFad  KarapeiH Tam. 1)HCI; 2) H,S; 3) PH;; 4) SiH,;
A)2,4,1,3; B)43,2,1; C)1,2,3,4; D)3,4,2.1.
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2-BOJIIM. 3ATTbIH KYPAMBbI
5-§. 3aTTBIH KYpambl

XUMUAIBIK 3aTTap OJapbl KyparaH 3JIEMEHTTEpre Kapai xai skoHe Kypzeni
3arrapra OemiHeni. bipaeil sneMeHT aroMaapblHaH KypajfaH 3aTTap JKail 3aT-
Tap, aji op TYPJIi JIEMEHT aTOMJapblHAaH KypajFaH 3aTTap KypaeJai 3aTTap Jemn
aTayajsl.

3ar KypaMbIHbIH JII11eM OipJIiri MOJIb €CenTeNei.

Mous gern, 3arthid'? C n30To0bIHBIH 6,02 - 1023 C-aromMaapsl CaHbIHA TEH
TYHiH (MOJIeKyna, aTOM, HOH) CaKTaFaH MeJIIepiH aiTaabl. 3aTThIH Maccachl
XKOHE Kypambl 9p TYpii yFeiMaap Oonbin Tabblmagel. Macca rpamMm MeH
KUJIOTpaMJIapMeH, ai 3aT KYpaMbl MOJIbAEPMEH ecenTene/li. Mblcalbl, CyIbIH
MoJekymsip maccacel 18 u. b. ra reH. CynpiH 1 moni 18 rpamra TeH 6osabl.

CoHbIMeH 0ipre, XUMUSIIBIK ecenteynepae 1 kumomons (kMonb) 1000 monbsre
teH, 1 Mmoab 0,001 Monesre TeH 6oaambl.

3aTThIH ,,MOJIb‘IEp CaHbIH, MACCAChIH M JHE MOJISPJIBIK MaccacblH M-MeH
Oenrinecek, Oy yII mamaiap apacblHaa TOMEH/eri OaiinansicTap 6ap:

(rpamm)

n =
(Mos1B)
M(rngM/Monb)

By dopmynanan 3aTTapblH KypaMblH €CEeNTeye 0Te KeH NMaigamanbuIabl.
Meicainsr: 28 rpamm KOH-Ta Heme Monb 3at 0ap ekeHJiriH ecenteiik. Jlemexk,
Mo = 28 T, Mgowy= 56 /MoJIb GoJica, xKoFapbLIarsl popMysia OOHbIHINA:

28t
n(Monb) -

=—="T  —0,5wom KOH
56r/Momb

3aTThIH MOJSIp Maccachl — OHBIH Oip MOJIHIH Maccachl OOJBIN TaObLIA b
On na 6onca 3at kypambeiaaarsl 6,02 - 1023 Tyiigaepinig MaccacsiHa TeH. MoJtsp
Mmacca, 9JieTTe, 0ip MoJbre Typa KelleTiH rpamziap (I/Mojib) MEH ©pHEKTelNeIl.
Mgicansl, M(Hz) = 2 r/MoJb; M(FeS) = 88 r/MOJIB; M(Fe) = 56 r/MoOIB;
M(s) = 32 r/mos.
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Monsip Macca aTOM >KQHE MOJIEKyJajapJblH Maccajapbl (m.a.b.na) MeH
CaJbICTBIPMAJbl aTOM JKOHE MOJIEKYJISIp MaccalapMeH CaH >KaFblHAaH COHKec
keieni. Mpelcanbl, Temip MEH KYKIPTTIH peakuus TeHJICYIHeH TeMEeHJerl
MOIIMETTEP/Ii alambl3:

Fe + S = FeS
I Mo 1 mMonb 1 monb
56r/mMons  32r/monbp 88 r/mMoib

Ke3s kenren peakius eHiMIepi OacTanKbl 3aTTap KaHAal aToMIapaaH Ty3UIreH
Oonca, coOHIal aroMaapaaH Kypaiarad 00yaabl. ATOMIap XUMUSIIBIK peakusiap
Ke31HJIe CaKTaJbIN KaJdaabl, IeMeK, OlapJaH opKaiChICHIHBIH JKOHE COHJBIKTAaH,
YKAJbI aTOMIAP/IbIH MacCcachl 1a CaKTaJbIN Kallybl KepeK. by Kyiine ke3 kenreH
peakius oHIMAEpPiHIH Maccachl 0acTamKbl 3aTTapJblH MaccachblHa TEH OOJybI
THIC.

Peakumsira kipiceTiH 3arTap MaccacblHbIH KOCBIHABICHI PeaKUus
HOTHIKECiH/Ie )KACAIFAH 3aTTap MaccajJapbl KOCBIHABICHIHA TEH.

Atom Monekyinsip OUTiMI TYpPFBICBIHAH MacCaHbIH CaKTaldy 3aHbl OblIaifiina
TYCIHIIpiNie[i: XUMHAJBIK Peakuus HITHKECiHAe aToMIap KOFAJIMaiiabl
JKOHe JKOKTaH 0ap Aa 0oJaMalIbl, COHAAM-aK 0J1ap KaiiTa :keTijieni. Aromaap
CAHbI PeaKUMAAAH AJ/IbIH /12, KeiliH 1e e3repMereHAirineH oJapabIlH Kbl
Maccachl 1a e3repMeii.

Ke3 kenreH XMMMsUIBIK Ta3a KOCHa, Kajlail anblHy OficiHE Kapamaii,
e3repMeiTiH Menuiep KypambiHa ue. Mpicansl, kemiprek (IV) rtortsik CO,
KOMIPTEKIIeH OTTeTiieH KypayraH (cana Kypambl). CO,-1a KOMIpTEKTIH KypaMbl
22,27 %, orreriniki — 72,73 % (MemIepIiK Kypamsl).

ATomMaapIbIH Maccachl TYPakThl OOJFaH/IBIKTAH 3aTTBIH Macca Kypambl Ja
MYJIJIEM ©3repMENTIH O0Iaabl.

TakbIpbIn 00MBIHIIA eCeNTep ’kKIHE 0JIAPAbIH HICIyi

1-ecen. Kyxkiprnen peakmnusna 0,5 Mons Temip Karbicaasl. Peakuus yurin
aJdbIHYbl THIC 00JIFaH TeMipaiH MaccacblH AaHBIKTAay YIIIH TOMeHJeri
dopmynanan naiigajianamMmpi3:

Ecenri memnry:

M=m/n;, m=M"-n
m =56 r/monsb - 0,5 mons =28 1. Kayadsl: 28 T TeMip.

2 - ecen. Peaknusa notmxkecinae 22 r temip (II) cynbdun ansiagsl. byn
maccara temip (II) cynspuaTin Kanma memnmepi Typa kemaemi?

IMemyi: M(FeS)=88 r/moub.
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Temennerimie oi XKyripTiyieni:

88 r FeS 1 Mozbre Typa Keneni;
22 v FeSx MOJIbT€ Typa Kenei;
88r : 22r = 11 MOJb : X MOJIb.

x =0,25 moxab FeS.
3-ecen. 264 r Maccanbl KYKIpT aTOM KYHIHJErl KYKIpPT 3aThblHaH KaHIIa
Kypamja 0ap eKeHiH aHBIKTA.

I emryi. KykipTTiH canbICTBIPMAIbl aTOM Maccachl A, =32 . ATomap KyKipT-
TiH MOJsip maccackl 32 r/monbere TeH. Jlemek, 264 r-ga TeMmeHaeri Kypamjaa
aToMap KYKIpT O0JIaibl.

ﬁ = 8,25 Momb

4-ecen. 14,2 r Na,SO,-na Heme MoJib HaTpuil cyiabdar Oap eKeHAIriH
€CerTern Ta.
Hlemy.

Na,SO,-HbIH caibICThIpMalibl MoJsiekylsip Maccacet M (Na, SO,) =
23 ¢ 2 + 32+ 16 * 4 = 142, sarau HaTpuil cyab(daTTBIH MOJSIp Maccachl 142-Hi
Kypainel. Jlemexk, 14,2 r-ra Temenaeri kypamra Na,SO, Oonassr:

14,2
142

=0,1 momb

5-ecen. KymicTin caabicThipMajbl atom Maccachbl 108-re Ten. bip atom
KYMicTiH rpamaap ecedinaeri MaccacbhblH aHbIKTA.

Memyi: Kymic aroMapbsIHBIH MOJISIP MacCachl CaH )KarbIHAH CaJIbICTHIPMAIbI
aToM MaccachklHa TeH OosraHAbIFbIHAH 071 108 r/Monbre TeH. bip atom xymicTte
6,02*10% arom Oap ekeHAIriH OUIreH Kyle Oip aTOMHBIH MacCachlH Ta0aMBbI3.

108y 79.10
6,02-10

TakpIpbin 0oiibIHIIA ecenTep

1. 5 MoJIB 230T MaccachIH Tail.

2. 4 MOJIb XJIOp MacCachlH Tarl.

3. 128 r MBICTBIH 3aT KYpaMbIH Tarl.

4. 120 r rpacduTTeri KOMIPTEKTIH 3aT KypaMbIH Tarl.
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5. 17 T KyMic HUTPATTHIH 3aT KYPaMbIH Tall.

6. 120,2 r 6apuii pocdarTeiy 3aT KypambIH Tall.

7. MBICTBIH calbICTBIpMalbl aTOM Maccackl 64 r-ra TeH. bip aToM MBICTBIH
rpamaap eceOiHJIer1 KYpaMblH aHBIKTA.

8. HaTpuiiniy canpicThIpMalibl aTOM Maccachl 23 r-Fa TeH. bip arom Hatpuiiain
rpamaap eceOiHaeri MacCachlH aHBIKTA.

6-§. ABoraapo 3anbl. ['a3gap Kocnacel

ABorajnipo e3iHiH OakblnaynapbeiHa Herizaemin 1811 kblasl TOMEHAET1 3aH-
nbl kacanel: bipaei skarmail (0ipaeil KbIChIM K9He TeMIlepaTypaaa) TeH
KYpPaMJarbl TYPJIi ra3iapabslH MoJleKyJaajJapsl (aToMaapbl) caHbl TeH 60-
Jaabl. ABOrajpo 3aHbIHaH €K1 KOPBITHIH/bI IBIFabl.

1. Kansiniter sxxargaiina (T=273K, P=101,325 kPa) ke3 kenren ra3 Topi3zi 3aT-
ThIH “1 MoJb” Kypambl 22,4 1 MeIIEpiH Kypanabl qa Oyiap razaapabiH MOJIsIp
KYpPaMBbl JIeT aTaiajpbl. VMOMp =V = 22,4 Monb/n1 KyiiHAe OeNTineHel.

By xopeITeiHAB O0lbIHIIA: 1 MOons H, Ta3bl )koHE Oacka ra3jgap KaJbIIThI
Karmaiina 22,4 a1 kypamra ue. OnapasiH 10 momi 224 iz, an 0,1 momi 2,24 7
KYpaM/Ibl KaMTHIbI.

2. I'a3 Topi3/i 3aTTHIH MeJIILEP] XKOHE KYpaMbl OHbIH KYpaMbIHAAFbI TYHIHIED
(Monexynanap, aToMJap) caHblHa Tikenel OalmaHbBICTBI OOJBIN TaObLIABI.
CoraH Kapal Ke3 KeJIreH 3arThiH ‘1 Moap” Menmepi Kypambinja 6,02 - 10” TYHIH
(monexyna, atoM) 6onaznsl. byn ABoraapo cansl nen aransin, Nao = 6,02 - 10”
KYHWiH/Ie jKa3bLIaibl.

Hewmexk, 1 mons Cl, kypambiaaa 6,02 - 10” Cl, monekynacel 6ap. AJl OHAAFBI
XJIOp aToMJIaphbl caHbl 2 ece ke — 12,04 - 10” oomanel. [lemexk,

— KanaraH Oip ra3meiH 1 wMominge 6,02 - 10” MoJsekyna Oomein, 22,4 1
MeJIepai Kypaubl;

— 1,0 mois razga 6.02 - 10°* MoJieKysa 0ombin, 22,4 1 Menmepal Kypanisl,

— 0,5 momp razma 3,02 - 10% MoJekyna 6ap, onap 11,2 1 Mmemmep/i Kypaisl;

— 2,24 1 Cl, ra3zpiaga 6,02 - 10” MoJjieKysa 6ombIn, oHbIH Kypambl 0,1 Moib
’KoHe Maccacsl 7,1 T Ooansl.

["a3apiH MoIsIp MeIepi ra3 MesepiHiy (K.K.-1aFbl) 3aTThIH THICTI KYpaMbl
n- re KaTbICbIHaH TaObLIa bl



Mynaa V — meamiep (z-ecebiHne), n — 3aTThIH Kypambl (MOJIb eceOiHge).
ABorazipo 3aHbl HETi31HJE Ta3 TOPi3/i 3aTTapAbIH MOJSP MaccalapblH aHBIKTAY
MYMKiH. ['a3 MoneKynanapbIHbIH Maccachl KaHIla yJkeH 0oJsca, 6ipaeit meep-
Jeri ra3IblH Maccachl COHINA yiKeH Oomaabl. ['azmapaplH TeH MeepiepiHae
Oipneii sxkarnaliia MoJIeKynanap canel Oipaeit 6onaasl. ['a3napapiH TeH Memep-
Jepl MaccalapblHBIH KAThIHACHI OJIAPABIH MOJISIp MaccalapblHbIH KaThIHACBIHA
TEH:

m:m, =M, : M,
MyHAa m, OipiHmi ra3 Oedriil MeIIepiHiH Maccachl, m, — eKiHII Ta3 Joi
coHAall MemiepiHiH Maccachkl, M, xoHe M, — OipiHIIi >XOHE EKiHIII Ta3bIH
MOJISIp Maccaiapsbl.

bip ra3z Genriyii Mesepi MaccachblHBbIH JJI COHJIAl MeJeperi eKiHmi ras
(com xarmailnapja anblHFaH) MaccachblHa KaThIHACHI OIpiHINI Ta3[dblH EKIHIII
rasra KaparaHjaa THIFBI3ABIFHI Jen artanansl (D opniMen OenrineHeni):

M, =D, myana M, =M,D

2

Kebinece ra3nplH THIFBI3IBIFEI €H KEHIUI ra3 — CyTeriHe KaThICThI aHBIKTa-
nansl (Dy, Men Genrineneni). COYIaH  Monsap Maccachl 2-re TeH GOIFaHIbIFbI
YIIiH TOMEH/ICTIH] ajlaMbI3:

M=2D

I'a3 ky#ingeri 3aTThIH MOJICKYJSIp Maccachl OHBIH CyTeri OOWBIHINA THIFbI3-
IBIFBIHBIH 2-T€ KOOEHTINreHiHe TEH.

["a3bIH THIFBI3ABIFBI ayaFa KaTBICTHI 1a aHBIKTAJIAAbl. Aya razgap KOCHACh
0oJica Ja OHBIH OpTalla MOJIEKYJSp MaccachlH €cenTey MYMKiH. SIFHU erep
ayaHbIH IIaMaMeH 4 KypaM/Jibl a30T (MOJIsip Maccachl 28 1/MoJIb) xkoHe | Kypamabl
orTeriieH (Moisip mMaccacel 32 r/mMonb), sirHU 4 N, + O, IeH KypajaraHIbIFbI
€CerKe alblHCa, OHBIH OpTallla MOJISIp MaccachlH ecenTen Tady MyMkiH. MyHzaa
TOMEHIETIIIE )KYMBIC JKYpri3ineni

o o 428+1:32

= 28,8 1/mMomb (OyTiH 29 T/MOIB)
4+1

Bbyn xarpmaiina Monsap Macca MbIHa ©DHEKTEH aHBIKTAJIAIbL:
M=29 - Dx
Monekynsap Maccalapibl aHbIKTay OOMBIHINA, JKail ra3gapAbIlH MOJIEKyIana-
pwi 2 aromuas (H,, F,, Cl,, O,,N,), ain cupek Kke3ieceTiH ra3aap IbIH MOJIeKYIaIaphbl
1 atomuan kypanran (He, Ne, Ar, Kr, Xe, Rn). Cupek ke3aecerin ra3uap yuliH
“Mosiexyna” KoHe “‘aToM” TYCiHIKTepi TeHAel KpiMOarThl. bipak keitbip Oacka
JKal 3aTTapIbIH MOJIEKYJIAIaphl 3 )KOHE OJIaH KOIT aTOMIapAaH KypaFaH, MBICAIIbI,
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o30H O,, TeTpadocdop P, monekynanapsl, opraiia Temneparypana Kykipt Oy-
mapel S. bisre Oenrimi, XUMUSIIBIK Oenrigep MeH QopMmynaiap ajlJblHIaFbl
K0A(PUIIMEHTTEP aTOM KOHE MOJIEKYJla CAHBIH FaHa eMeC, COHal-aK peaKIusaa
KaTBICATBIH MOJIBJIEP CaHBIH Aa kepceredi. COHIOBIKTaH ra3fap apachIHIAFrbl
peaxusUIapAblH TeHACYIepl TOMEHETIIIe JKa3bUIabl:

H, + Cl, = 2HCI 2H, + O, = 2H,0
Imone 1ImMons 2 MOIB 2 moab Imons 1 Moib
22,41 2241 44,81 44,81 22,41 (cy Oymapsr)
44,8 n

Erep peakumusira KipeTiH xoHe maiiga O0onaThiH ra3aap KypaMIapblHbIH Kep-
CeTUIreH caH MoHJepi 22,4 caHbIHA KBICKAPTHIICA, OH/IA Ta3IapIblH KYPaMJbIK
KaThIHACTAPbIH KOPCETETIH kail OyTiH caHgap aiblHaABI: OIpiHII peakuusaa
1:1:2, an exiami peakuusina 2 : 1 : 2. Jlemek, ra3 Topi3zi 3arTap apachlHIarbl
peakmusimap Oenriyi 3aHAbUIBIKTAPAbl CAKTANABI: TYPAKTHl KbICBIM/IA PEAKIIHIFa
KipiceTiH jkoHe Taiia 00JaThIH ra3aapAblH KypaMaapsl e3apa Kimi OyTiH caHaap
KaTbIHACBIHA OO IbI.

Peakuusinapaeiy TeHaeynepinaeri ko3 UIMEHTTEp peakuusFa KipiceTiH
JKOHE Taiiia 00MaThlH ra3 TOPi3Al 3aTTap KYPaMIapbIHBIH CaHBIH KOPCETE/Il.

3aTThIH Maccachl MEH KYpaMbl apachlHIAFbl KATBIHACTAH MalallaHbII, iC
JKY31HJI€ MaHbI3Ibl OOJIFAH TOMEH/IET1 €CeNTEPAl ey MYMKIH.

Bearini raz KypamMbIHBIH Ta3gap Kocmachl KypaMblHa KaTbIHACBIMEH
oJIIIeHeTiH aMa ra3blH KYpaM/bIK YyJjeci 1en aTtajaajasbl.

Vv

V=—-">=—100 %
V4V, +V,

Mpicanbl KaJIBITHI KaFAaiaa 2 JuTp CyTeri, 3 JIUTpP OTTErli, 6 TUTp aMMHAK
JKOHE 8 JIUTP MICTI ra3 KOCTachl OepireH.

Con epiTiHAeri OTTEeTiHIH KypaMJIbIK YJeciH ecenTten Taby KepeK OOJICHIH.
byn yuiin razgap KoCHachblHbIH Kallbl KYpPaMblH €CENTenMi3.

2a+t301+6 1+8 1 =19 1

Vz%:0,157-100215,7 %

Jlemek, Kocnagarel OTTETIHIH KypaMIbIK yieci 15,7 %-ra TeH.

TakpIpbin 00MBIHIIA ecenTep KIHEe 0JIAPAbIH Ielyi

1-ecen. I'a3abiH cyTeri 00libIHIIA THIFBI3ABIFBI 35,5-ke TeH. CoJ1 ra3abiH
aya 0OMBIHIIA THIFbI3ABIFBIH AHBIKTA.

IMemyi: ['a3apiH cyTeri OO#MBIHINIA THIFBI3ABIFBIH OINTeH KYiiJe Ta3ablH
MOJISIp MaccachblH TabaMbl3:
M =2-35,5 r/moap= 71 r/™MONB
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AyaHBIH MOJISIp Maccackl OyTiHIT 29 r/MOIbre TeH OOJIFaHIbIFbIHAH Ta3]IbIH
aya OOWBIHIIIA THIFBI3IBIFBl TOMEH/IETIIIE OOa b

Dx="L_2 448
29

Kayaobi: 2,448

2-Ecen. MeTaHFa KaTbICThI THIFLI3ABIFLI 2 00JFAH ra3ablH IeJHUire Ka-
TBICTHI THIFBI3ALIFBIH AHBIKTA.

Memyi:
1) AnzbIH ra3ablH MOJISIP Maccachl aHbIKTAJA/bl:
M=16-D M=16-2=32

2) INazabIH MONEKYIISIP MaccachlHA HETI3EMII TeTUITe KaThICThl THIFBI3IBIFBI
aHBIKTAJIAIbI:

Kayaobi: 8

3-ecen. 0,717 r ra3 (k.x.-aa) 0,365 2 MeJiepin Kypaca, OHbIH MOJICKYJISP
MaccachlH Tail.

HMemyi: Ke3 kenren 1 Moab ra3abiH KalbIIThI )KaFAalaFbl Kypamsel 22,4 1.
Byn razaeig Monp Kypamsl fen atanajel. CoraH Kapaid:

0,717 r 0,365
X ——224n x= 44 r/M0IIb

Kayaowbi: 44 1/mMOnB

4-ecen. 15 1 aMMHMAKTBIH KaJbINThl KAFAAHAaFbl MacCaChblH AHBIKTA.
Coua Kypamaa Hemie MoJIb ra3 6ap?

Ilemryi. AMMHAKTBIH MOJISIp Maccackl 17-re TeH.

1 moib - 17 r/Mone = 17 r aMMHaK KaJIBIIITHI JKaFganaa
1 monb - 22,4 Monb/a = 22,4 1 MeNIIEPAl Kypaiabl.
[Iponopuust Tyzemis:

17 r NH;4 22,4 1 NH; (x.x.) MeniiepAl Kypansl.
xT NH, 15 7 NH; (x.x.) Menmep/i Kypansl.
Kayaobr: 0,67 Mmonb
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5-ecem. 3TI/IJ’IeHHiH cyTeri MEH ayara KaTbICTbI ThIFBI3AbIFbIH €CCIITE.

HMlemyi: DTUNEHHIH MOJIEKYJISIP MacCachlH €CenTeiMi3.
M (C,H,)=12-2+1-4=28

_ M(GHy) 28 ~ M (CHy) 28
D(H,) = ML) 2 =14 D (aya) = Mo D

=0,965

Kayao6b1: Jlemek, cyTerire KaTbICTBl TBIFBI3NBIFEI 14, ayara KaTbICTHI
TRIFBI3ABIFEI 0,965.

TakbIpbin 00MbIHIIA ecenTep:

. 4,48 1 (K.>K) @30TThIH MacCacChlH €CEIITe.
. 5,6 1 (K.’K) apTOHHBIH MacCaChIH €CemTe.
. 2,8 1 xemiptek (II) TOTBIK Hemre rpamm Kenei?
. 20 T aproH KypambIHJIaFbl MOJIEKYJlalap CaHbIH Tail.
.4 r MeTaH KypaMbIHJaFbl MOJIEKYJIajap CaHbIH TaIl.
. 89,6 71 (K.)K) OTTETiHIH MOJIEKyJauap CaHbIH TaIl.
. 16,8 1 (K.>K) a30TTBIH MOJIEKYJIaJIap CaHbIH Tall.

8. MeTraHFra KaThICTBI THIFBI3JIBIFBI 2-T€ T€H OOJIFaH ra3/blH TeTUNUTe KaThICTHI
THIFBI3/IBIFBIH aHBIKTA.

9. AproHra KaTbhICTBI THIFBI3ABIFBI (,5-K€ TEH OONFaH Ta3lblH CyTeTiHe
KaTBICTHI THIFBI3JIBIFBIH aHBIKTA.

10. Tenuiire KaThICTBI THIFBI3ABIFBI 4,5 OOJIFaH 3aTTHIH CYTETiHE KATBICTHI
TBHIFBI3/IBIFBIH aHBIKTA.

11. Heonra KaTbICTBI THIFBI3ABIFEL 1,6 OONFaH ras3ablH TE€IHWIe KAaTBICTHI
THIFBI3/IBIFBIH aHBIKTA.

12. Kypambiaga 4,214 -10% orreri aromsl 6oiran Na,SO,-HBIH MacCachiH
Tarl.

13 . Kypambinga 24,08 -10% xiop atombr 6osiran Al Cly-HbIH MaccachiH Tarl.

~N N DN AW
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7-§ DKBHUBaJIEHT

JKBHBAJEHT TEH MOHJI JIeTeH MarblHaHbl Oingipeni. XUMHSIIBIK
peakmusanapaa 3arrap e3apa Oip-OipiaepiMeH JKBHUBAJEHT aybIPIBIKTAPhIHA
coliKec TypJe acepeTei.

Onementrepai skBuBaneHT (E) ayblpnbiFblH TaOy YIIIH 3J€MEHT aToM
aybIpIbIFbIH (A) OHBIH BaneHTTiITiHE (V) OoniHeni:

A E — skBuBasieHT
E= v A — arom Maccachsl (T)
V — BaJICHTTLIIK

Enai con ¢opmyna apKpUIbl OTTET1 3aThIHBIH KYPaMBIHAAFbl OTTET1 aTOMBI
SKBHMBAJICHTIH TabaMBbI3:

Orreri sneMeHTiHIH aTtoM Maccacbkl 16-ra TeH. OTTeri MoJeKylIachiHIa
OTTeriHIH BasieHTTUIIr 2-re TeH ( O=0).

A 16
BO)= = 58

CyrTeri 3aTbIH/IaFbI CyTET1HIH YKBUBAJECHTIH Ta0aMBI3:

CyTeriHiH aToM Maccachl Ja, BaJeHTTUIri nae l-re TeH. JleMek OHBIH
SKBUBAJICHTTIK Maccachkl 1a 1-re TeH eKeH.

A
EH)= ——=—=1
\4 1

bip snementti — 1 canmak Geuik cyTeri HemMece 8 caaMmak 0eJiK OTTeriMeH
KAJIJIBIKCBI3 9CEepPIECEeTiH Maccachl COJ JIEMEHTTIH IKBHBAJEHTTIK CaJMarbl
JIeTl aTajajbl.

Ken nsmemeHnTTep TYpJi KaThlHacTapaa Oip-OipiMeH KOCBUIBIN OipHere
KOCBUIBIC Jkacainbl. Mbicanbl, SO, xxoHe SO,;; by KocwsuibicTapaa KYKipTTiH
BaJIGHTTUIIK MoHAepi Typaime. COHABIKTaH ONapblH SKBUBAJICHT CaJMarbl Ja
TypIrinie 6oaabl.

Kykipt (IV) ToThIFBI %0HE KYKIpT (VI) TOTBIFBIHBIH KYpaMbIHIAFbl KYKIPT
aTOMBIHBIH JKBHMBAJEHTIH ecenten kepcek: SO, -me S BameHTTUIrN 4; atoMm
Maccacsel 32

A 32
ES)=""-—= —/—=
©) \Y% 4 8
SO;te S BaneHTTimiri 6; atoM Maccacsl 32
A 32
E(S)=—"——= —/=5,33
(§)=-o-= ~-=>5,

Jlemek: KYKIPT aTOMBbI €Ki TYpJli KOCBUIBIC KypaMbIHJa €Ki TYpii 8 jKoHe
5,33 GonraH SKBUBAJIEHTTIK CAJIMAKTBl KOPCETE/1 EKEH.

Kaii :xoHe KypaeJi 3aTTapAbIH YKBHBAJIEHTIH Ta0yIbl KapacTbIpaMbI3:

1. ’Kaii 3aTTapABIH YKBUBAJIEHTi OHBIH aTOM MAacCCAaChIHBIH BaJICHTTIJITIHE
KaTbIHACKI HEr131HAe TaObuIaa6l. MBICATIBI:
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XJ1I0pABbIH IKBUBAJIEHTiH Ta0aMbI3:

XnopabelH atoM Maccackl 35,5-ke TeH. XJIOp MOJIEKYJachlHAAa  XJIOPJbIH
Banentrimiri 1 re ten (CI-Cl). (Tycinix: eanozendep senu F,, Cl,; Bry J,
monexynanapwt I eanenmminikmi kopcemeoi)

A 355
BCh= <=7

=35,5

A30T MOJIEKYJIACBIHAAFbI A30TTHIH SKBUBAJIEHTIH Ta0aMbI3:
A30TThIH aTtoM Maccacbl 14-ke TeH. A30T MOJEKyJIachblHJa a30TThbIH
BaNieHTT1Iir1 3-ke TeH (N=N).
A 14
EN)=——= —=4,67
Vv 3
2. NoHHBIH (KaTHOH HEMECE aHMOHHBIH) IKBHBAJIEHTi OHBIH MaCCaChIHBIH
(M) 3apsiapina (z) GesiHTeH e MBIFAThIH OemiHire TeH 0oJaapl. MbIcaibl:

Na,CO;<«—»2Na" + CO;>
E (Na")= M__2 =23
(Na))=— T
2- M 60
E(COy )= ——=——=30

3. ToTbIK 3KBUBAJIEHTIH aHBIKTAy YIIIH TOTBIK MOJSP MacCachlH TOTBIK
)Kacaymibl, JIEMEHT WHJEKCl (n) 'KOHE OHBIH BaeHTTUIr (V) KeOeHTiHICIHE
0eiry Kepek.

M E |on — TOTBIK DKBUBAJICHT MacCachl;
EroerIK:ﬂ M |y — TOTBIK MOJIp Maccachl (r);
n.v N — AIIEMEHT UHJICKCI;

V — srieMeHT BaJeHTIIT1.
Cypak: Al,O;-TiH 3KBHBaJIEHT MacCACbIH AHBIKTA.
Angeia AL,O, TiH Momsip MaccachiH Tabambi3 (27:2+16-3=102)
Amromununii BasnentTuriri 111, naaexci 2-re TeH.

M (ALOs;) 102

E(A1203) = eV 2.3 =17
Cypak: CaO HbIH 3KBHBAJIEHT MaCCACHIH AHBIKTA.
M (Ca0) 56
E (Ca0O) = = =
(Ca0) Y o3 28

HEMCECC TOTBIK KYPaMbIHJAarbl BHCMCHTTep,ZliH 3KBI/IBaJ'ICHTTepiH Oelek TaybIIl
aJIbIII, HQTI/I)KeJlepI[i KOCY apKbUJIbI J1a COJI TOTBIK SKBHUBAJICHTIH AHBIKTAy MYMKIH
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E(Ca®")=40:2=20 E(©O*)=16:2=8
E(Ca®")+E(0%)=20+8=28

4. KpIIIKBLJ IKBUBAJIEHTIH aHBIKTAY YIIiH KbIIIKBII MOJISIP MacCachlH OHBIH
KYpaMBbIHJaFbl METAJI aTOMbIHA OPHBIH OEPETiH CyTeTrl caHblHA 0Oy Kepek.

M K-KBLT E xxour —~ KPIIIKBUI DKBUBAJICHT MacCCacChlI,

EK-K]:IJ'I_ M
n (H)
n (H) — meTanra opHbIH Oepe anaTblH

— KBIIIKBUT MOJISIp Maccachl (T);

K-KbLT

CyTeTijJiep CaHbl.

Cypak: H,SO,-HbIH YKBHBAJIEHT MacCAChIH AHBIKTAY.
Angein H,SO,-HBIH Momsip MaccacbiH Tabambiz (2+32+16-4=98). H,SO,
Kypambigaa 2 H atom 6ap.

M (H,S0,) 98

= ————— =" =49
E(H,S04) n(H) >
HEMECC )
+_ A 1 . M(S04)
EH)= ——=—=1 B8O )=—— 2 2 96 _ 49

2

EH") + E(S04%) =1+48 =49

5. Heri3 3kBMBaJIEHTIH aHBIKTAy YIIIH HET13 MOJISIP MaccachblH TUPOKCHII
(OH) Tomn canbiHa 061y KEpeK.

M E ,..,— HEri3 DKBUBAJICHTTIK MacCachl;
— — aSHOIB| M . — Heri3 MoJsip Maccachl (T);
HCT'13
(OH) n OH — ruapokcua Tonrap caHsl.

Cypak: Ca(OH), -HbIH 3KBHBAJIEHTTIK MaCCACbhIH AHBIKTA.
Anneia Ca(OH), -HbIH Monssp MaccacbiH Tabambi3 (40+17-2=74). Ca(OH),
kypambigaa 2 OH toGw1 6ap.

M (CaOH)) 74

n(OH) > 37

HeMmece E (Caz+) +E(OH)=20+17=37

E(Ca(OH),) =
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6. Ty3 JKBHBAJIEHTiH aHBIKTAY YIIiH TY3 MOJISIP MAaCCAChlH METAJI MHJEKC1
(n) >xone BaneHTTiNITi (V) KOOeHTIHIICIHE OOITY KEpEK.
E .., —Ty3 SKBUBAJICHT MacCachl;
M 1y M .., — Ty3 MoJsip Maccachl (T);

ET¥3 T w .
n.vV n — MeTa (KaTHOH) UHEKC,

V — meTamn (KaTHOH) BaJICHTTLIIT .

Cypak: AlL,(SO,); -HbIH IKBHBAJIEHT MaCCAChIH AHBIKTA.
Anpasia Al,(SO,); -HBIH MOJISIp MaccacklH TabaMbI3 (27-2+96-3=342). Al,(SO,),
Te asmroMuHni 111 BaneHTT1 )X0HE MHAEKCI 2 T'e TEH.

M(AL(S04)3) 342
E(AL(SO4)3) = Y, =53 57
HEMCECCEC

E(AL(SO4)3) = E(AI*") + E(S0,%) =9 +48 =57

Bbapinbik 3atTap 6ip-0ipaepiMeH SKBUBAJICHT MOJIIIEPIHAE PEaKIIUsIFa Kipiceri.
A1 Oy peaknmsara KipiceTiH jKoHE peakIusigaH KeWiH jKacalaThlH 3aTTapibIH
MOJIIEPiH alJBIH aja aHbIKTayFa MYMKIHAIK Oepemi. MpbIcanbl, KbIIIKBLIIBI
Heltpanaayra 0,2 T/3KB CIITI KyMmcaiaraH Oosica, KpImKpuimad ga 0,2 1/9kB
peaknmsra KipickeH 0oyraasl.

OKBHBAJEHTTIK 3aHbI JICN, 3aTTap OJIAPJBIH SKBUBAJIICHTTEPIHE COMKeC
TYpJie e3apa dcepeTyiH ahTajabl. SIFHU peakiusra KipiCeTiH 3aTTap Maccayapbl
KaTBIHACHI, OJIAP/BIH SKBUBAJICHT CajMaKTapbl KaTbIHACHIHA TCH OOJIaIbl.

my E; m,, m, — 3aTTap Maccauapsl;

my;  E, E,, E, — 3aTTap sxBuBaseHT;

JKBHUBAJIEHTTIK MeJjep. bip 3aTThl SKBUBAJEHTTIK CajMarblHA TEH
MacCachlH KYpaFraH MOJIIIePi COJI 3aTTHIH IKBUBAJIEHTTIK MOJILIEPI J1eTT aTanabl.

3aTTapAblH OSKBHBAJICHTTIK CaJMaKTapbl TaOBUIFAHBl CHUSAKTHI OJap/ablH
SKBUBAJICHTTIK MOJIIEpIEpiH Je Taly MYMKIH.

Mpicansl, CyTeri 2 T Maccachl KBTI Karaanaa 22,4 1 Memmepi Kypaibl.
CyTeriHiH SKBUBAJICHT Maccachl | r-ra TeH 0osca, ol KaJlbInThl kargaiga 11,2 7
MeJIIepi Kypaiabl.

224n—2- Hy 1.22.4
X—1, X = 2—=ll,2/1

Ta6piiran 11,2 7 MOH cyTeriHiH JKBUBAJEHTIK MeJimepi 00JbIN
Ta0bLIAAbI.

JIo71 co CUAKTHI OTTETIHIH SKBUBAJECHT MOJIIIEPIH aHBIKTAYy MYMKIH.

32 r O, KanbINTH XKaraaiiaa 22,4 1 Menmep/i Kypaiabl, OHbIH SKBUBAJICHT
Maccachl 8 T OTTeri KaJbIlIThl >KaFdaiiia KaHzail meimepai KypaWThIHBIH
TabambI3.
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22,41 —322 0O, 8.22.4

X 82 X = 32 = 5,6 7

Jlemek, OTTETiHIH YKBUBAJICHTTIK MoJIIepl 5,6 7-Te TEH €KEeH.

TakbIpbin 00MBbIHIIA ecenTep KIHE 0JIAPAbIH MIemyi:

1.20 r NaOH 24,5 r KbIIIKbLJIMEH KaJAbIKCHI3 peakuusira Kipicyi 0Oearisi
0o0J1ca, 0earici3 KbIIIKbLIABIH 3KBUBAJEHTTIK caJIMarblH aHBIKTA.

Anppiver NaOH-HBIH DKBHBaJIEHTTIK MacCaChlH aHBIKTAIl aJaMbI3:

M e E ,.i;— HET13 D2KBUBAJICHTTIK MacCachl;
E ™ —n (on) M ..., — HET13 MOJIAPJIBIK Maccachl (T);
n — OH Tom caHElI.

Erep 20 r NaOH 24,5 r Genrici3 KbIIIKBIIMEH KaJIJIBIKChI3 PEaKIHUsIFa Kipicce
40 r NaOH kanma rpaMM KbIIIKBIJIMEH peakIusira KipicyiH TabaMbI3.

m(NaOH)  E(NaOH) 20 _ 40 _ 245.40
M o - E o j 24’5 X X= > 0— 49 r

Kayaob1: 49

2.4,32 r MeTaaJ XJOpMeH JcepJiecin coa meraaabiH 21,36 r xaopuai
skacajgaabl. MeTajagapAblH 9KBUBAJIEHTIH aHBIKTA.

Ecenrtin memryi: By ecenti SKBUBaJICHTTIK 3aHbI (HOpPMYIaChIHAH
naitajanral Kyujae OpbIlHAaNMBbI3:

m;  E m,, m, — 3aTTap Maccaiapsbl;

m, E, E,, E, — 3arTap skBUBaJEHTI.

AJ'II[LIMCH MCTAJJI XJIOpUJ MacCaCblHAH MCTAJAbIH MaCCaCbIH aﬁmpmn,
peaKkuusira KipiCKeH XJIOp MAaCCAaChbIH TAYLIIl aJIaMbI3:

21,36 - 4,32 = 17,04 r XJI0p )KyMcaliFaH

MeTtann *oHe XJIOPABIH Maccalapbl Oenrisii Ooiabl, €HIl KOFapblAaFrbl
dbopmynanaH naianaHbll METAIIbIH SKBUBAJICHTTIK CaJIMaFblH TaOaMbI3:

mye _ Ewme 432_ X 432.355
= - X —_—
m ¢ Eq — 17.04 355 17,04
Kayaobi: 9

3. 15 r MmeTan KapOOHAT bIABIPAFaH/Aa OHBIH 8,4 I TOTHIFBI KacCaJIA/Abl.
MeTajablH IKBUBAJIEHTIH aHBIKTA.
EcenTin memryi: ANJbIH XKYBIK pEaKIIHs TCHACYIH jKa3bIll alaMbl3:
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152 8,4 2
MeCO3;—>MeO + CO,

Mpicanbl 3KBUBaJIEHTTIK 3aHbl (DOpMyJIachliHa HET13/IEJ1I TeHAey Heri3iHae
icTenMiI3.
m B m(MeCO3;)  m(MeO)

m B E(MeCO;)  E(MeO)

Tenneynepi m (MeCO,)=15r; m (MeO) = 8,4 MoHJIepi €CENTiH MAapThIHAA
KeTIpUITeH.

E (MeCO,;) xypambiHIarsl Me-HIH 9KBUBAJICHTTIK MacCaChIH X JIeM OeNriiern
ancak, CO;> HOHBIHBIH SKBHMBAJIEHTTIK Maccachl 30-ra TeH Gomamsl. CoHpma
tenaeyre E (MeCO;) opubiHa X+ 30 MOHIH KOSIMBI3.

E (MeO)na na Me skBHUBaJ€HTTIK MaccachlH X Jemn anambi3, O (oTTeri)
9KBUBAJICHTTIK MaccachlH 8-re TeH Oonbin, TeHaeyre E (MeO) opubiHa X+8
MOHIH KOWBIN TEHJIEY/1 TOMEHJETIIIe OPHEKTEeIMI3:

m(MeCO;)  m(MeO) 15 8,4

E(MeCO;)  E(MeO) X +30 x+8
Tenaeyni Ty3in ajnabIK, €HAl OHBI OPBIHAM, X-TiH MOHIH TaybII aJlaMbI3:
15 8,4
x +30 X+38

15x+ 120 = 8,4x + 252

6,6x=132
x=20
X SFHU METAJIBIH DKBUBAJIEHTTIK Maccachkl 20-Fa TEH €KEH.

Kayaobi: 20

4.54 r 6eariciz MeTaJ bl TOTBIKTBIPY YIIiH 48 I oTTeri ;kymcaJraH 0oJica,
OeJsriciz MeTasiabl TaIl.

Erep 54 r 6enrici3 metana 48 T OTTEriIMEH KaJlIBIKCHI3 peaKIusFa Kipicce,
8 I OTTEriMeH Hellle rpaMM MEeTaJlll bIKIaJIblH Ta0aMbI3.

mye _ Eme A X 548 g
mo  Eg 48 g & 48

MeTanasiH 3KBHBAJICHTTIK Maccachl 9 rpaMM eKeHIIri Oenrisi 00JIbl, eHal
OHBIH KalChl METAJIJI EKCH/IIT1H TaybIl ajlaMbl3:
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EZT : A=E-V

9-1=9r(IBasenTTiaTOM Maccachl 9-FaTeH 00JIFaH METAIKOJIJKETIM/II eMeC)
9 - 2 =18 r (Il BaneHnTTi atoM Maccacel 18-re TeH OOJFaH MeTajll KOJ
KETIMII eMec)

9 - 3=27 r (Ill BanentTTi aToM Maccachl 27-re TeH OosraH Metamt Oy Al

Cypakrap MeH TancsipMaJiap

1. Temenaeri KochUIBICTApIbIH PKBUBAICHTIH aHbIKTa: Br,, 1,, Si0,; C1,0,;
HNO,; H,S; H,SO;; MgSO,; KCIO;; PbO,; Ca,(PO,),.

2. TeMeH 1eT1 @30T TOTHIKTAPBI KYPAMbIH/IaFbl a30TTHIH YKBUBAJICHTIH aHBIKTA:
NO, N,0,, NO,.

3. CyHBUITBIpBUIFaH CYNb(aT KeIIKbUIAA 1,68 T MeTamn epireH OOJbIIL,

4,56 T cynbdat Ty3bl )Kacanaasl. MeTanIbIH SKBUBAJICHTIH aHBIKTA.

4. 9,25 v Ca(OH), 8,167 r Genrici3 KbIIIKBIIMEH KalJIbIKCHI3 pEaKIUsira
Kipicyi Oenrini 6osca, 6enTrici3 KBIIIKBULIBIH YKBUBAJICHTIH aHBIKTA.

5.10,41 Al (OH), 25,2 r 6enrici3 KpIMKBUIMEH KaJIJIBIKCHI3 peaKIUsAFa Kipicyi
Oenriii Ooica Oenrici3 KIIKBUIALI aHBIKTA.

6. 29,4 r H,SO, 20,6 r Oenrici3 Heriz30eH KalIBIKCHI3 peakuusra Kipicyi
Oexarini Oosica OeNrici3 HEri3aiH PKBUBAJIECHTIH aHBIKTA.

7. benrici3z MeTanabiH 5,64 T HUTPATTHI TY3bI CyIb(aT KBIIITKBUIMEH dcepiecin
conm metanasiH 4,8 T cymbpaTThl TY3bI XKacaiabl. MeTanablH 3KBUBAJCHTIH
AHBIKTA.

8. 0,24 T meTann xaObIK BIABICTA KAHABIPBUIFAHA COJ METAJJIBIH TOTHIFBI
kacanabl. KanbInTel JKarjaiiia KenTipuireH ra3 medmepi 112 mu azasijsl.
MertanabsiH SKBUBAJICHTIH Tall.

8-§ Menaeees - Kinaneiipon tenjaeyi

XUMHSUIBIK peakuMsuiapja ra3 3arrap KeNTeTeH jKarjaiiapla peakiusra
Kipicyllll HeMece Maiijia Oonymibl eHIM peTiHJe Karbicaiabl. Kem ecem »xoHe
MbICaJAap/ibl OpbIHJAFaHJa KaJbINThl JKarjalgaH naiganaHaMbl3. KanbinTel
JKaraall 1ereHie TOMEH IET1 KaFall YFbIHbUIA IbL:

» Temmeparypa 0°C (Lleascuit mkamacel OoiibiHma). Hemece 273°K
(KenpBuH mikanacel OOHbIHINIA).

» Keiceim 101,325 xPa (101325 Pa) nemece 1 atmocdepa KbICEIMBI HEMece
760 MM cblHam OaraHBbI.

An ra3 3arTtap KaThICaThlH YJEpiC OpKalllaH J1a KaJbINThl Karjaaiina Ooma
Oepmeiini. Peakuus >KypeTiH op Typui Karjailyiap yHIiH THICTI ecenTeyiepii
OpbIHJAy/bI Aa Outin any kepek. byn yuiiH uaean >xargaiarsl razaap TeHACYl
Hemece Menpenees-Knaneipon (onsl Kianeitpon-MeHnneneeB TeHaeyl aen Te
aTal/pl) TEHACYIHEH NaiianaHbliabl.
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PV = nRT

P — xpiceim (kPa)

V — memmep ()

n — 3art KejaeMi (MOoJIb)

R — razpapapin om6e6an TypakTeicel = 8,31
T — Temnepartypa (K)

byn dopmynaga temmneparypa KenbBuH mikanacbl OoifbIHINIA ecemTemnei.
Erep ecente Llenbcuit mkanacel 6oiibiHIIa Oepince, KenbBUH MIKagachbiHA OTII
anbpiHaAbl. byn yiiiH Temenaeri popMynanan naiiganaHbliaab:
T=t+273 T — KenbBuH nikanacel 00ibIHIIA TEMIIEPATYpa
t — Llenbcuii mikanacel OOMBIHINIA TEMIIEPATypa

MenpaeneeB-Knaneiipon Tenaeyinaeri keicbiM Krollackansaa epHexTernce,
oMb6eban ra3 typaxreicel (R) 8,31-re Ten gen amambi3. Erep KpickiM aTMocdepa
KBICBIMBIH/IA OPHEKTeNce, oMOeban ra3 Typakteichl (R) na e3repexi. Aruu 0,082-
re (8,314:101,325=0,082) TeH O0JIBIN KaJabl.

Ecenti oprinarania popmynaaarsl omoedan ra3z TypakThichl (R)-HbIH MoH1
0,082 memr ampIHagEL.

Erep xpickiM MM cbiHam OaraHbIHIA OepiireH Oosca, OHbl aTMOc(epa KbIChI-
MbiHa (760 MM chiHanm OaraHbI=latm) ©TKi3iM ajdbIHAIBI Ja €Cell OpbIHJaFaHaa
JKaJFacapl.

3at keyieMiH (n) aHBIKTAYy YIIiH 3aT MaccachliH (M), OHBIH MOJISIP MaccachliHa
(M) Genyimi3 Kepek.

q— M
M

XKorapeina Oepinren MengeneeB-Knaneiipon TeHaeyiHIe 3aT KeJIEMiH,
MaccaHbl MOJISIp Maccara Oexy apKbpUibl epHekTecek Oomanbl. OHnma dopmyna
TOMEHIET1 KopiHicKe ue 00Jabl:

PV = RT
M

byn dopmynansl Konaitniel 607y YIIiH TOMEHJIETINIEe OpHEKTECEK Te O0maabl:

PVM = mRT

TakpIpbIin 0olibIHIIA ecenTep MeH 0J1apabl LIely daicTepi

1-ecenm: 166,2 kPa kbichbiM koHe Temmnepatypa -73 °C-ka TeH OosraH
:kargaiaa 12,8 r orrerinin keJjieMiH (J1) aHbIKTA.

Ecentin memyi: Menaenees-Knaneiipon renneyinen menmepal (V) taly
(GOopMyIachlH KEJNTIpiN MIbIFapaMbl3:
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RT

AJIBIH OTTETiHIH 3aT MOJIIEPIH TAyBIN aJIaMbI3:

= M _ 12,8 0.4
= —= = (0,4 Monb
Mr 32 ’
Enpai ecentiH mapTeiHAa OepiireH MoHAEPIlI GopMyliara KOWBI Memepal
aHBIKTaUMBI3:

T =273 + (-77°C) = 200° K
nRT  0,4-831-200 _
p 166,2

V = 41

KayaoOb1: 4.1

2-ecen: Kanpaii kpicbiMaa (kPa) temmeparypa 47°C-ka TeH OojraH
skarnaiiga 14 r uic rassl 101 kesemai Kypauabi?

Ecentin memyi: Mennenees-Knaneiipon tenaeyinen KwicbiMabl (P) Taby
(dbopMynachklH KENTipil MbIFapaMbl3:

AJIJIBIH HMiC Ta3BbIHBIH 3aT MOJIIIEPIH TAYBII alaMbl3:

nRT
Vv

Enpni ecenrig maprteiHga OepinreH MoHIepai Gopmyrnara KOWBIT KbICHIMIIBI
aHBIKTaUMBI3:

T =273 +47°C=320°K

nRT  0,5.831.320
Vv 10

P:

=132,96 kPa

Kayaobr: 132,96 kPa

3-ecen: Kannaii remneparypaaa (C°) kpicbIM 2 atm-Fa TeH 0oJiranaa, 1
MoJb kemipTek (IV) Torbirbl 12,3 I kesemai Kypaiabi?

Ecentin memyi: Mennenees-Knaneiipon tenneyinen temneparypanst (T)
Taly GopMynachlH KENTIpil MIbIFapaMbI3:

PV
PV = nRT >T:ﬁ

Ecentin mapteiHaa OepinareH MoHIepAi (opMmynara KOWBIN TeMIIEpaTypaHbI
AHBIKTAlMBI3:
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P=2atm.101,325 kPa= 202,65 kPa

T- PV 202,65-12,3 300° K
R 1831
Ecenrig mapteiaaa temneparypa llenbcuii mikanackiHAa CypajFaHbl YIIiH
300°K-man 273-Ti aiipipbin Llenbcnii nikazacslHIaFsl TEMIEPATypaHbl TaOaMbI3:

Tc=300°K -273=27°C
Kayaobi: 27

4-ecen: Mousip Maccacel 32 1/M0J1b 00siFaH 12 1 ra3ablH KyparaH KeJieMi
1 2 60s1ca :xdHe 2+ 10° Pa KbIchIM acTBhIHAA (0JIca, TEMIIEPATYPACHIH €CelTe.
Ecentin memyi: Ecentid mapTeiHa Kapail OepiireH mamanap *Ka3bUIaJbl.

P=2.10°Pa=2.10° kPa

V=1ux

m=12 r PV =nRT

M =32 r/™Monb m 120

R = 8,31 mxoyns/KeMonb "= T T3 ons 0,375 moinb

XKorapeinars! TeHaeyaeH T-Hbl TaOy TEHAEYIH KeNTIPiM WIbIFapbII €CenTeNel.

2:10° -1
7= BV_ — 642K
nR 0,375 * 8,31

642 -273 =369 °C
Kayaob1 : 369 °C

5-ecemn: 207,75 kPa kpicbiMaa, Temneparypa 27°C-ra Ten 0osaranaa,42,5r
Oeuricis raz 30 s v-mesmepai Kypaca, 6eqaricis ra3asl Tam.

Ecentin memyi: Angsimen MenaeneeB-Knaneiipon TeHzeyi apKblibl 0ed-
Tici3 Ta3JblH 3aT MOJIIEPIH TAyBIN aJIaMbI3:

T=273+27°C=300"°K

PV 207,75+ 30 55
= = = O
"TRT T T831.300 7O
Benrici3 ra3mplH 3aT Meumiepi ’KoHE OHBIH Maccachl Oenriii, coi Heri3zae

OHBIH MOJISAp MacCaChbIH aHBIKTaﬁMLISZ
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m 42,5
M =0 2. =17 r/monb
Hemek, 6enrici3 ra3aeiy Mojsip Maccachl 17 r/mMons ekeH, 6y NH;.
Kayaobr: NH,

6-ecen: 150 kPa kpichiM, Temnepatypanbl 27 °C-ka TeH 0oJraHja,
4,155 1 a30T KYpaMBbIHAAFbl MOJIEKYJIAaJIap CAHBIH TaIll.

Ecentin memyi: Menaenees-Kinamnelipon TeHJeyiHEH 3aT MeulepiH (n)
Ta0y opMyachblH KEJTIPIM MIbIFapaMbl3:

PV
PV=nRT | 777> n=—r

Enpi ecenTiH mapTeiHaa 6epiareH MoHAep i hopMyIiara KOMBII 3aT MOJIIIEPiH
TayBbII aJIaMbI3:
T=273+27°C=300°K

PV _ 1504155
= = = MOJIb
"TRT T 831300 ’

A30TTBHIH 3aT MeJjmiepi Oenrun OoJiibl, €HAl OHBIH MOJICKYJIaJap CaHBIH
TabaMBbI3:

N= I’I-NA

N=0,25+6,02+10> = 1,505+10%

Kayaowr: 1,505 -10%

7-ecem: 124,65 kPa kpiceiM, Temneparypa 77 °C-ka TeH Oonranna, 7 1 MeTaH
KYpaMbIHJAAFbl aTOM/Iap CaHBIH Tall.

Ecentin memyi: Anasin Mennenees-Knaneiipon TeHaeyl apKblIbl €CenTiy
mIapThIHAa OepiireH MOHIEPICH MalIallaHbIl 3aT MOJIIIEPiH TaybIl ajJaMbl3:

T=273+77°C=350°K

PV 124657
"TRT T T 831-350 0 MO

MeranHblH 3aT Memuiepi Oenriai OONJbl, €HJAI OHBIH aToMIap CaHbIH
aHBIKTaUMBI3:
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61p MCTAaH MOJICKYJIACbhIHAATbl aTOMApP CAHbI

N=n+Ny*A.s AIFHH CH4 KypaMbIHIa 5 atom 6ap.

N= 0,3+6,02:10%*+5=9,03 -10>*
Kayaowbr: 9,03 -10*

O3 BETIHIIE OPBIHIAY YIIIH ECEIITEP

1. 300 kPa xpiceiMma, Temmeparypa 27 °C-ka TeH OonraH xarmaiina 33,24
CyTeTr1 KypaMbIH/IaFbl MOJIEKYJlaiap CaHbIH Tal.

2. 232,5 kPa xpiceiMaa, Temmnepatypa 37 °C-ka TeH Oonran xarnaiina 8,31 z
KYKipT (IV) TOTBIFBI KypaMbIHAAFBI MOJICKYJIAJIap CAHBIH TaIl.

3. 110 kPa kpiceiMza, Temneparypa 57 °C-ka TeH OoisiraH karmaiina 24,93
9TaH KYPaMbIHJIaFbl aTOMIAp CaHbIH Tall.

4. 161,5 kPa kpiceimMpaa, Temmeparypa 50 °C-ka TeH OosraH xaraaiina 49,86 x
NH; KypaMblHAaFbl aTOMIap CaHBIH TaIl.

5. 202,65 kPa xpiceimaa, Temneparypa 0° C-xa TeH OonraH >karmaiiga 2 T
CyTeri KaHIma Memepi (1) Kypanas?

6. 103,4 kPa kpiceiMaa, Temneparypa -23 °C-ka TeH OonraH xargaiga 10 r
aproH KaHIIa MeJmepai (1) Kypaiapr?

7. Kanpnaii keiceimaa (kPa) remmneparypa 30 °C-ka TeH Oonrania 4 T HEOH 5 1
MeJIIIepal Kypanani?

8. Kanpmait xkeiceiMaa (kPa) remneparypa 25 °C-xa TeH Gonranzaa 15 r asor
(IT) Toreirer 10 2 Mmemmepai Kypanapi?

9. Kanpaii temneparypana (C°) kpicbiM 1,5 atm-ra TeH OosiFanma 2 MOJIb
KYKipT (IV) Toteirsl 33,6 7 Menmepai Kypanasi?

10. Kannmait remneparypana (K°) kpiceimM 2,5 atm-ra TeH Oosiranma 3 MoJib
azot (IV) Toteirel 28 1 Memmepai Kypainas?

11.166,2 kPa kpickiM, 27°C-ga 4 T Oenricis ras 3,75 7 meamepai Kypaca,
0enrici3 ra3ablH MOJISIPIBIK MAaCCACHIH TaIl.

12. Kanemntel atMocdepa KpicbiMbl,77°C-ma 40 r Oeinriciz raz 57,4 =z
MeJIIepi Kypaca, 6enrici3 ra3aplH MOJISIPIBIK MacCachlH Tall.

13. Kpicbim 1 atm Oosranna, 5 7 MeTaH KaHjaail Temmeparypana 2,846 r
Maccara ue OOTybIH aHBIKTA.
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3-BOJIIM. KYIITI ’KOHE KYIICI3 DJJIEKTPOJIUATTEP.
JTACCOMUAALIMSIIIAHY. THUIPOJIN3

9-§. Kymri :x9He KyHICi3 3JIeKTPOJTUTTEP TYPAJIbl YFbIM

1887 xputbl C.AppeHHYC SJIEKTPOIUTTIK AMCCOLUALUSATIAHY TEOPHUSICHIH
YCBIH/IBI. By TeOpusHBIH 3aMaHalbIK TYCIHIIPITYl TOMEHET1IeH:

1. DnexTponuT 3arTapAblH Cyla epireHae HeMece CYHBUITBIPBUIFaH/a
MOHJIapFa aXbIpaldybl TUCCOIMAIMS Jemn aranansl. Monmap Tepic koHE OH
Oonajsl.

NaCl—>Na* + CI’

2. DneKTp TOTBl 9CEpiHJIE OH MOHJAp KaToAKa, ajl Tepic MOHIAp aHOAKA
Kapaii birpicanbl. COHABIKTAH OH 3apsAATajfaH HMOHAAp KaTHOHIAp, Tepic
3apsAITaIFaHIapbl AHHOHAAP JIeT aTaliajbl.

NaCl—>Na" + CI
KAaTUOH AaAHHOH

3. Qucconumanus yaepici kepi yaepic 6onbin Tabbinasl. JJucconuanus HOTH-
KECIHJIe KacalFaH Kapama-Kapchl 3apsaaThl HOHAAp Oip-OipiMeH KaKTHIFBICHIII,
KaiiTaJlaH MOJIeKyJIaFa aifHaaIbl )koHe OYJI acCOIMAIlMs eIl aTajaibl.

Na® + ClI" <«—> NaCl

DNEKTPOIHUT XKOHE OCHINEKTPOIUTTEP Typasibl TYCIHIKKE He OOMydaH aliIblH
01p ToxxipubeHi KapacThIpaMbI3. by YIITiH CypeTTe KopCeTIATeH acnan KeMeriMeH
ac TY3bIHBIH KOHIICHTPJICHT'CH EPITIHAICIHEH TOK OTKI31I KepeMmis.

Hotmxene mammnouka xapbirbl xkaHaabl. CYHBUITBUIFAH KYH€ 1€ JaMIIOYKa

SJEKTPOJIUTTEP
Karon AHOI
Karnonnap
AHunonarap
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xKapbIFbl aepiik e3repmeiai. byn toxipudeni NaOH, HCI, KCl, KOH, HNO,
epiTIHILIepiH/Ie KaliTalaFaHBIMBI3/Ia JIAMIIOYKA JKaPbIK JKaHAIbI.

NaCl NaCl epitingici
[exep [lekep epiTinmici
H,0 HClI epitinzici

NH,OH, H,SO,, CH;COOH-meH opslHOanfaH ToxipuOenepie oJapablH
KOHIICHTPJICHT'CH €PITIHAIJIEPIHEH TOK OTKI31JICE JIAMITOYKa XKaHOaIbI, OlapablH
epITIHAIIEep] CYUBUITBIPBIICA JIAMITOYKA jKaHAJbl J1a KaHIIA CYHBLUITHIPBUIBII
OTBIPBIJICA COHIIIA JIAMITOYKA >KapbIK JKaHAJbl SIFHU JKapblKTaHa Tycenmi. [lemek
MYH/JIail epITIHIITIEP TEK 6T€ CYHBUITHIPBIIFAH 1a FAaHA TOJIBIK IUCCOIUAITUsIIAHAIbI
’KOHE O31HEH DJIEKT TOTBIH KAKChI OTKI3EIl.

Cy Kynmicis
MOJIEKYJIaChI SIICKTPOIIUT
H,O0 CH,COOH
Kymri NaCl
SIEKTPOIHUT KpUCTaJIAaphI
. Kymri Kymcis
Beitonexrpomur  HCKIPOIAT 5 peperpommT
HCI NaCl

Erep Oipaeil KOHIEHTpaUMsIIBI TYpPl €pITIHAIIEPAIH 3IEKTP OTKI3TIITITiH
CaJIBICTBIPBIN KOpce OJapblH IUCCOIUAIMIaHY KabuIeTi Typiile eKeHIiriHe
KO3 KETKi3yre OONajbl.
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Meicansl, NaOH, KOH, HCI, HNO,-napaeig 0,1 M-nwr epitinginepinge
MoJIeKyajJapaslH kelipek Oeniri moHmapra axsipanran 6oica, NH,OH, H,S,
CH,COOH-napasig 0,1 M-nb1 epiTiHAUIEpl IEpIIK IUCCOIMAIMATAHOANIBI

HeMece oTe a3 0eJIiri HoHIapFa aKbpIpasiajibl.
3aTTapAblH JJICKTP TOTHIH OTKI3yiHE HeMece oTKi30eyiHe Kapaill €Ki TOIKa

0esy MYMKiH.
1. DnexTpoJaunrrep.
2. BeidaexkTpoantrep.

Epitinginepi Hemece CyHBIKTaHyJapbl 3JEKTP TOTBIH OTKI3EeTiH 3aTTap
JIEKTPOJUTTEP JCT araiajgbl. DIEKTPOIHUTTEPre Cyda €pHUTIH KBIIKBLIIAAp,

CUITLIIEp JKOHE TY3/ap Kipe/i.

DIEKTPOIUTTEDP TEK CyAa epiTUITeH/Ie HEeMece KaKChlJIal CYHbUIThIPbUIFaHAa
FaHa JJEKTp TOTBIH oTKizedl. Kpucramn kyiae omap »1IeKTp TOTBIH Hamap

OTKi3eJll HeMece MYJIeM OTKi30eii.

JJIeKT

POTUTTEP

Kyuri

Kymucis

1. Kymti kemmksiigap: H,SO,, HCI,
HCIO,, HCIO,, HBr, HMnO,, HJ,
HNO,

Ortrerim kprmmksmaapaa (H,EO,,)
OTTEri caHbIHaH (M) CyTeTi CaHbl

(n) aitbIpbutanbl. Hotuxe 2-re

TEH HeMece YJIKeH 0oJica, KyITi
ANEKTPOTUT ecenTenei. (m-n>2)

1. Kymicis kermkpiiaap: H,CO;, H,S,
HNO,, H,SO,, HF, HCN

Horwmxe 2-nen kimi 6osica, Kyiici3
ANEKTPOIUT ecenrenemi. (m-n<2)

2. Cinrinep (mepuONTHIK Kyieneri
IA xone IIA Tom snementrepiniy (Be
koHe Mr-JieH ThIC) TUAPTOTHIKTAPHI)

2. Kymcis meriznep: NH,OH, Mg(OH),,
Fe(OH),, Fe(OH),

3. Cyna xakcel eputin Ty3aap: NaCl,
K,SO,, KC10,, NH,CH,COO NH,
(EpirimTik KecTeci HeTi31H/1e)

3. Cyna Hamap epuTiH Ty3/1ap
(Epirimrik kecteci HET131H1e)

bapnbIk opraHuKaibIK KbIIIKBUIAAD, CY

EpiTinninep HeMece CyHBIKTaHylap OSIEKTP TOTBIH OTKI30C€UTIH 3arTap
ANEKTPONUT eMmecTep (OeMdNEeKTPOIUTTEP) ACT aTanaibl.

DJEKTPOIUT eMecTepre MOJCCi3

KOBaJICHT OallaHBICTBI 3aTTap, METaH,

KOMIp KbIIIKBLI, IIEKep, CHUPTTEP KOHE TUCTUILICHTEH CY Kipei.
Cypak xoHe TancbipmaJjiap

1. bip monekyna amMoHui nuxpomar xaHe 3 monekyna BucmyT (III) Hutpar
TY34apbl AUCCcOLMaIaHFaH A naiaa OOoJIFaH KaJlbl HOHJAP CaHbIH aHBIKTA.

2. TemeHeT1 KOCBUIBICTAP/IbIH CYJAFbl €PITIHALIEPIH YIEKTPOIUTTEPIIH Kail
caHarbIHa kiprizy mymkia: CuSO,, NH,NO,, BaCl,, HF, H,SO;, Na,S, H,S?

3. Kaii karapaa Tek KyIICi3 3IEKTPOIUTTED KalFacKaH?
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A) KCl, Na,SO,, KOH, Ca(NO,),; B) KNO,, HCI, CaCO,, LiOH;

C)Ni(OH),, HCIO,, NH,OH, H,CO, ; D) CH,COOH, H,CO,, H,SO,, NH,OH.

4. Kaii karapaa TeK KYIITi 2IEKTPOIUTTEP KOPCETLIreH?

1) CH,COOH, NH,OH, HNO,; 2) Na,SO,, AlCl,, H,SO,; 3) AI(OH),, NH,OH,
NaOH; 4) NaCl, HF, Zn(OH),; 5) H,SO,, NH,OH, H,CO;; 6) CaCl,, HNO,,
CuSO,. A)1,3,5 B)1,5 (C)2,4,6; D)2,6.

5. Kait karapja KyImTi 3IeKTpONUTTEp Karackan? 1) amoMuHHI HUTpaT; 2)
MarHuii TUAPTOTHIK; 3) HATpUid cynb(dar; 4) Kanuii anerar; 5) cipke KbIIIKBLI; 6)
kanpuuii kapbonar A) 1,3,4 B)2,5,6 C)1,4 D)5, 6.

6. Kaii kxarapma Tek KymICi3 SJEKTPOIUTTEp KepceTinreH? 1) HUTpUT
KBIIIKBLUT, 2) HaTpui cynbdar; 3) cyab(UT KBIIKBLI;, 4) JUTHA THAPTOTHIK;
5) xapOoHaT KBIKBUT; 6) aMMOHHMHI THAPTOTHIK; 7) ATIOMUHHUA XJIOPHI; 8)
nepxiopar Keimke1. A) 1,3,5,6; B)1,4,7,6; C)2,3,5,8; D)2,4,7,8.

7. Kaiicel 3aTTap KYIICi3 2JIEKTpOoIUT ecenteneai? 1) cyreri propua; 2) HUTPHU
KBIIITKBLT; 3 ) Kanuii kapOoHat; 4) HaTpuii ruipokapOoHaT; 5) aMMOHUN THAPOTOTHIK;
6) ammonwmii cynedar. A)3,4,6; B)2,3; C)1,5; D)1,2,5.

10-§ ducconuanusiany gapexeci. Kpicka KoHe TONBIK HOHBI TeHAeYJIep

OTKeH TakpIpbIITapia op TYpil KOHUEHTpauusgarbl epiTiHAUIEepIeH
OTKI3UITeH 3JIEKTP TOTBI OJIap/bl HOHJAPFa aXbIpaTyblH Oip/ei eMecTirine ke3
KETKI3TeH eMiK. SIFHU ac TY3BIHBIH JKOFapbl KOHIICHTPAIUSIbI epITIHAICIHIC 1e
CYMBUITBIPBUIFAH epiTiHAIAE € TOK OTKEHe JaMIo4Ka >KaphlFbl Oipaei Oorca,
aJ cipKe KbIIIKBUIBIH/IA KOHIIEHTPJICHIeH epPITIHAICIHEH TOK OTKEeH/Ie JaMIo4Ka
*aHOa/Ibl 1a epiTiH/l KaHIlla CYWBIITHIpBLICA IAMIIOUKA COHIIIA )KapbIK )KaHFaH
eni. byn xarnail epitinainepae Mojiekynagap HOHJApFa dpJAalbIM J1a TOJIBIK
aXbIPATIMAUTBIHIBIFBIH KOPCETE/II.

Toxipubenepre HerizaenreH Kyhae ToOMEHIeT1 KOPBIThIH/IbIFA KeIy MYMKIiH:

1. Keiibip 3nEeKTpPOIUTTEp CyIbl EpITIHAIIEPAE KOHIEHTPALHUICHIHBIH
KaHJaNUJIBIFBIHA Kapail, MOHJapFa TONBIK JUCcolManMsiaHansl. bynnai snex-
TPOJUTTEPre MOH]IBI KPUCTAII TOPFa ve OOJIFaH 3aTTap Kipei.

2. Kapreuait auccouManMsIaHATBIH  3JICKTPOIUTTEPIAIH  epiTIHAIIEPiH
CYMBUITKAH/a FaHa JUCCOLMALMSIIaHA b,

3. Epitingigeri aumcconumanusiaHFaH MOJEKyJanap CaHbIHBIH JKaJIlbl
MoJIeKyJlajJap caHblHAa KaTbIHAChl AMCCOLMALMAIAHY Jdpexeci Aen arajaabl
sKoHe o (anb(a) MeH OenrineHesnl.

0 — JUCCOLMAIUSIIAHY JTOPEXKECi;

o 1 N — JUCCONMANMsIIaHFaH MOJIEKyJIajiap CaHbl;
N N — epiTiHainepi opTaK MOJICKyJIajiap CaHBbI.

Jucconnanusnany AOpexeci Jer, TUCCOIHAIMIIaHFaH MOJIEKYaiap CaHbl-
HBIH epITIHAIIETI MOJICKYylTaJapAblH JKaJlbl CaHblHA KaThIHACHI ANTBIIAIbI.
Meicanel, 1 Mosb Cynb(arT KBIIKBUIIBIH CYJIBI epITIHAICIHAE OapibIK MOJICKY-

54



JaJapblHBIH JKapTHICKl HOHAApPTa aXKbIpalFaH JIel oisiacak, )Korapblaa OepinreH
dbopmynagan naianaHbIN, TUCCOMMAIUATIAHY AOpEKeci ecenTene/i:

23
o 0| _ 301.107
6,02+10%

0,5

N

Keiine nucconuanusinany aopexeci maibi3gapaa ecenrene/i:
a %=a°100 %=0,5+100=50 %
DAeKTPOIUTTEP WAPTThI Typae 3 TonkKa OesiHei:
1. Kymicis anexrpoautrep : o % <3 %.

2. Oprama kymTi anekrponurrep: 3 %<a % <30 %.
3. Kyurri anekrponutrep: a % > 30 %.

Kymciz anekrpomut Kymciz anexkrpomut Beiianexkrponur

Cyna xakcel epuTis Ty3nap Kymicis keimikpuinap — Llekep epitiginepi
Kymuri kprmksuiiap: H,S, H,SO,, JlucTrimaenrex cy
HCL HNO, , H,SO, OpranukanblK KpIIIKBUIIAP CIATLIEP

Jucconnanusijiany Jdpeskeci epireH 3aTThIH ’KIHe epITKIIITIH TA0UFaTbIHA,
epITiHAIHIH KOHIEHTPALHUA MEH TeMIlepaTypachblHa 0alJIaHbICTBI 00/1a]bI.

I/IOH):[ap}IbIH aJIMacy peakuusjiapbl

DIEKTPOIUTTEPIH ePITIHAITIEPIHIe Ky3ere KeJIeTiH XUMUSIIBIK peaKusiap
AJIEKTPOJIUT 3aTThIH JUCCOLMAlMsUIaHYbIHAH jKacajfaH HMOHJAp KaTbICybIHAA
Ky3ere acaabl. MloHnap apacblHIa KYPETIH XUMHSIBIK peakUusIapAblH TEH-
JeyIepiH TY3yle KYIITi AJIEKTPOJHT 3aTThl JUCCONMANMUIAHFAH KYie, Kylici3
JICKTPOIUTTEP, CyAa epiMEHTIH TyHOa 3arTap, ra3 KyiiHe OTill peakius opra-
CBIHAH INBIFBINT KETETiH 3aTTaplblH MOJEKYIsIp QopMysanapbl >Ka3blIaibl.
DIEKTPOIUT ePITIHAIEP apachIHAa )KYPETIH peakIusuIap bl HOHIAPABIH aIMacy
peaKIMsUIaphl IET aTaiiabl )KOHE oJap TOMEH/IETIIIE )KYy3ere Keei:

1. TyH6a :kacajaTbIH peakuusIap:

Pb(NO3), + 2KJ—>PbJ 2¢+ 2KNO; (MomeKyIsp TeHzey)

Pb%" + 21}()3' + Z/KJr + 2] —— PbJ2¢+ Z}f + 21>K)3' (TOJIBIK MOH[IBI TEHJEY )
Pb’ + 2] —> PbJﬁ (KbICKa HOH/IBI TEHJIEY )
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2. I'a3 kyitingeri 3aTTap axKbIPaJbIl HIBIFATHIH PeaKIUsIap:
NaCOj3 + 2HCl——>2NaCl + HyCOs—
2

2NAT+COZ> +2H" + 208 —=2NA" + 261 + coM+H,0
COy% + 2H <—>COMH,0

3. Monapra KemM JUCCONMANMSIJIAHATBIH 3T KACAWTHIH peakiusJiap:
stO4 + 2KOH—>K2804 + 2H20

2H + spf- + 2}(* + 20H'—>2}(+ + s/df- + 2H,0
2H" + 20H —>2H,0

4. Bip yakbpITTBIH €3iHjAe 9pi ras, api TyHOa, api keM aucconHaNUsIJIaHA-
TBIH 3aT JKacayMeH KYPeTiH peakuusiiap:

Ba(OH); + (NH),S04 —> BaSOay+ 2NHA + 2H,0
Ba’"+ 20H +2NH," + so42'—>Baso4¢+ ONHA + 2H,0

Jucconnanusiiany Adpexeci TaKbIPbIObI 0OMBIHINIA ecenTep KIHe oJIap-
JbIH LIemyi:

1-ecen: CaCl, epiTiHaiciHae AUCCONMANUSTIAHOAFaH MOJIeKynanap caHubl 50
OoJica, epiTiHAET1 XJI0p HOHAAPHI caHbIH Tam. (a=80 %).

Ecentin memyi: CaCl,-neiH auccornmanusiiany gopexeci 80 % ekeH, SFHU
epitinaine 6apasik CaCl, monekynanapsl 100 % 6onca, conan 80 % monekyna
noHAapra axselpanraH, KaaraH 20 % wmonekyna (100-80 = 20) uonmapra
aXKxpIpajMaraH 00Jajbl.

(Kanmer CaCl, monexynanapsi (100 %)

([nccounanusnanran CaCl, Monexynanapsr) /\ (Jucconmanusnantaran CaCl, Monexyanaps)
80 % 20 %

Erep epitinaine 50 mucconmanusiianOaran monekynanap 20 %-ap1 kypaca, 80
% nuccoruanusuIanFal MOJICKyJiajap CaHbIH aHBIKTAMBI3:

80 %——— 20 %
X ——— 50 monekyna
50. 80
X = T =200 monexymna CaCl, auccouualsaiianrad

EHi kanbmuii XJI0pUATIH TUCCOIMAIMSAIAHYBIH JKa3bIll ajlaMbI3;
CaCly<—>Ca®" + 2CI
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1 mons CaCl, nucconuananranja 2 XJjop aToMsl naifaa 6omnca, 200 monekyna
CaCl, -nan Hele XJIOp HOHBI KacaTyblH aHBIKTAHMBI3:

200 X 200. 2
CaCly«<—>Ca?" +2CI" x= —1 = 400 CI HoHsI
1 2

Hewmek, epitinaiae 400 Xmop MOHBI )KacaJFaH €KEH.
Kayaobi: 400

2-ecen: 3 7 0,4 M-ai HUTpUT KbIIKBLI epitingicinaeri Hutputr (NO,)
HOHJAPBI caHbIH Tal. (o =0,5 %)

Ecentin memyi: AnabiH epiTiHL KeJIeM1 )KoHEe MOJISIp KOHLEHTPalUsIChIHAH
Maii1ajlalblll epireH 3aTThIH (HUTPUT KBIIIKBUIABIH) MOJIIIEPIH TaybIl ajJaMbl3:

0 epirensar Cwm- VepiTiH;[i

n=0,4+3 =12 vom HNO,

Hewmex, epitinaiae 1,2 mons HNO, monekynanapsr 100 %-1p1 Kypaca, HOHIapra
axeipanraH 0,5 % Monekynanap caHblH MPOMOPIHS aPKbUIBI TAYBII alaMbl3:

1’2 MOJIp —8MM8— 100 %
X———0,5 %
1,2.0,5 o)
X = T = 0,006 Mo HNO, nonnapra axslpairan
Enni HNO,-HbIH AuicconManusIaHybIH jKa3bIT ajlaMbl3;
HNO,<—>H" +NOy’

Hemek, 1 HNO, aucconuanusnanragga 1 NO,” nonsl xkacanca, 0,006 Mmonb
HNO,-nan 0,006 moabp NO, HOHBI )Kacajlabl:
0,006 x=0,006
HNO,<-—> H + NOy
1 1
NO, uoHgapbeIHbIH MeIIepl 0enrial 001abl, €HAl OHBIH CAaHBIH Ta0aMBbI3:

Nnoa™ = 0,006 6,02 107 =3,612.10%!
Kaya6br: 3,612 10*

TakpIpbin 00HBIHIIA ecenTep:
1.2 20,1 M-nb1 cipke KbiikbLa epitigaicigaeri anerar (CH;COO™) nonmapsl
caHbIH TaIl. (o =2 %)
2. Na,SO, epiTiHaicinae auccouuanusiaHOaraH Moisekynanap caHbsl 40
6oJca, epiTiHAiIeri HATPUW HOHAAPHI CaHbIH Tat. (a=75 %)

57



3. Xpom (III) cynbdar epirinapicinae 210 cyabdpar nonsl Oap Ooica,
nuccounanusian6aran xpom (I11) cynedar monexynanapsl canbit Tam. (0=70 %)

4. 300 ma 0,5 M-ni KyMBIpcKa KbIIIKBLT epiTiHaicinaeri gopmuar (HCOO")
noHAaps! canbiH Tam. (o =0,1 %)

5.1 20,5 M-ni cipke kbiksl1 epitinaicingeri anerar (CH;COO™) nonnapsl
canbIH Tam. (o =0,2 %)

11-§ Ty3napabiH ruaposIu3i ;KIHEe OHJAAFbI ePIiTIHAI OpTachl

Ty3nap kem >karjaiiapia Herizaep MeH KbIIIKbULIAP apachlHIA KYPETiH
peakumsiap HOTHXKECiHAe *Kacajaabl. bys yaepicTe KarblcaTblH MOHJAP KYILTI
KOHE KYUICI3 AJIEKTPOJIUTTITIMEH e3remienieHeni. Ty3map MeH ¢y apachlHaa
anMacy peakuuschsl 6omanpl, byn peakuusnap rugpoiaus peakuusiaapbl 00JbII
tabptagel. ['pexmene “ruapo” — cy, “NuU3UC” — axplpaldy JereH MarbIHaHbI
oinaipeni.

Ty3napabiH AuccoMANMAIAHYbBIHAH KACAJTFAH HOHAAP/AbI CYMEH 63apa
dcepiiecyiHeH KYUICI3 3JIEKTPOJIUTTIH KACAIYbI 2UOpPoaIu3 iell aTaJaabl.

Ty3napablH KYpaMbIHIaFsl HOHAP OOMBIHIIIA TOMEHICTT THAPOIN3 PEaKIIUs-
JIapbl ©3TeleIeHe/Ii:

1. KaTnoH 00MbIHIIA KYPETiH rUAPOJIN3 peaKuusajapbl:

KymTi KpIIKbLUT j)k0HE KYIICI3 HETI3/ICH kKacalFaH TY3/IbIH THIPOJIH31

NH,Cl + HOH<—>NH,0OH + HCl
NH," + 521 + HOH=<—> NH,OH + H' + Cf
NH," + HOH<—>NH,OH + H"

HEMECE
MeCl, + 2HOH<—> Mg(OH), + 2HCl

Mg?" + 2571' + 2HOH<—> Mg(OH), + 2H" + 2}2‘1‘
Mg?" + 2HOH<—s Mg(OH), + 2H"

Xorapbarel peaknusuiapaad OeNriii, THIPOIU3 PEaKIUIChl HOTHIKECIHJIe
kymiciz snekrponurrep (NH,OH, Mr(OH),) katnonmapasiy (NH' sxone Mr*")
CYMEH ocepiiecyi HOTWKeciHIe jxacanael. COHABIKTAH MYHIAW peaknusiap
KATHOH OOWBIHIIA JKYPETiH TUAPOJIU3 Ppeakuusjap aen aranaasl. by
peakuusaapaa epiTiHIl OpTachl KBIIIKBUIALI O0Jajbl. OUTKEHI KBICKA HWOHIIbI
TeHaeyepae cyreri nonaapsl (H") skacamanpl. A Oyt epiTiHAIAE CyTeTr1 HOHIapbI
(H") runportoreik monaapeiHaH (OH") kenm exenmirin kepceremi. Hormxkene
KBIIIKBUIBI OpTa Maiaa 001aibl.

2. AHMOH OOMBIHINIA KYPETiH HAPOJIHU3 PeAKUHIAPDI:
KyniTi Heri3 jxoHe KyIIC13 KbIIIKbUIAH KacaJlaTblH TY3/ap.
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CH;3;COONa + HOH-<—>CH;COOH + NaOH

CH;COO™ + ny + HOH<—>CH;COOH + 1\}4* +OH"
CH;COO™ + HOH<—>CH;COOH + OH

byn rtupponu3 peakuusChIHAA aleTarT AHUOHBIHBIH CYMEH ocepliecyi
HOTWIKECIH/AE KYIICI3 SJEKTPOJUT — CIpKe KBIMKBUIBI kacanabl. COHIBIKTaH
MYHJal peaknusiiap aHMOH OOMBIHINIA KYPeTiH IMAPOJIN3 peaKIUuAIap Jel
atanazabl. byn peakuusanapaa epiTinal oprackl cuITuTik Oonaabl. Cebedi KbIcKa
HWOHJIBI TeHJeynepae TuapoToThlk noHaapsl (OH-) sxacamanel. by epitinmine
rugpoToThlK HoHaapsl (OH-) cyreri nonmapsinan (H+) kemn ekeHaITiH KopceTei.
Hotmxene cinTinik opra maiina 6omaabl.

3. Opi KaTHOH, IPi AHNOH 0OMBIHIIA KYPETiH THAPOJIN3 PEAKIHATAPDI:

Ky1Ti Heri3 xoHe KYIICi3 KBIIIKBUIAAH )KacalaThlH TY31apbIH THIPOJIH3I.

CH3COONH, + HOH<—> CH;COOH + NH,OH
CH;COO" + NH4" + HOH<—> CH;COOH + NH,OH

by rugponu3 peaknusicel HOTHXKeciHae Kyiicis anekTpoauttep (CH,COOH,
NH,OH) opikaruon (NH,"), opi anuon (CH,COQO") cymeH acepiiecyi HOTHKECIHIE
xacangpl. COHIBIKTaH MYHJIail peakuusuiap 9pi KaATHOH, dpi aHUOH OONbIHIIA
JKYPeTiH T'MAPOJIN3 peaKuMsjap Jen arainaasl. byn peakuusnapna epiTiHal
opracel HeWTpan Oornanbl. OWTKeHI Oy epiTiHaiae ruapoToThK noHaapsl (OH))
xoHe cyrteri monmapsl (H) 6ip-Oipine teH. HoTmxkene neiliTpan opra maiija
0OoJIabl.

4. KymTi Heri3 )oHe KYIITI KbIITKBULIAH XKacalaThlH TY3JapbIH THAPOIH3Te
yisipamMaiasl. [uapoian3 peaknusiapblHbIH CUIATBIHAA THAPOJINA3 PEAKIHICHI
HOTH)KECIHE KYIICI3 AIEKTPOJIMT jKacallybl alThUIFaH efi. A Oy peakuusiaapaa
KYIICI3 3JIEKTPONMT >KacanMmaiasl. byn peaknusiapaa na epiTiHII OpTachl
HelTpan 6onmanel. Cebebi Taza cyma ruapoToThiKk noHAapsl (OH) xoHe cyreri
nonnapsl (H") Gip-Oipine TeH.

Tyn6anap ga ruaponusre ymbsipamaiiasl. Meican periane, CaCO;-Hi arybIMbI3
myMmKiH. CaCO; cymen gepiik oceperneiini. CymeH ocepeTnoyiHiy cebebiHeH
TUAPOJIN3 PEaKIUAChIHA KipicTenai.

Ty3nap ruapoamsi Temmeparypara, epiTiHAi KOHIHEHTPALMACHI KIHE
epiTiHAi opTacbiHa 0AHIAHBICTHI.

I'maponu3  ynepici Temmeparypa KeTEpUIreHIe JKbUIIaMIaiabl KoHE
KepiCiHIlIe TeMIlepaTypachkl TOMEHJIETUIreHae OoceHaeimi. MbIicambl: KBIIBI
ayaJa a3blK 3aTTapBIHBIH camachkl T€3 OY3bUIBIN Kalybl 0i3re Oenrini. MyHBIH
cebebi opraHuKalbIK 3aTTapAblH THAPOIH3 PEAKIUACH HOTHXKECIHIE BIIbIPAYbI
6oxbin Tabbutanel. Com cebenTeH TMIPOIU3 YIepiciH O9CEeHIeTy YIIiH a3blK
3aTTapbl TOMEH TeMIeparypaja (TOHA3BITKBIIITA) CaKTalabl.

Ty3napabiH epiTiHAiCiHAE CyABIH Meuiepi Kem 0ojca, TUAPOIH3 KbUIIAM
xypeni. Erep cyaplH Memmiepi keMipek Oosca TUIpoiu3 Oasyblpak amaira
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acajpl. By/iaH MIBIFaThIH KOPBITBIH/IBI €PITIHAIrE Cy KOCBIN THAPOIU3/L TE3AETY
MyMKiH. Erep ruaponus ynepicin OasynaTy kepek Oosica, epiTiHIiHI Oynarslm,
OHBIH KYPaMBIHJAFbI CY/bl a3alTy KepeK 00iaabl.

Erep ruaponus HoTMXKeCiHIE epiTiHAI CIATUIIK OpTaHbl Kypaca, OyHpaaii
TY3ABIH THIPOJU3IH TE3/1ETy YUIIH epiTiHAire a3 MeJlepje KbIIIKbII Hemece
KBIIKBUIABIK OpTa OepeTiH Ty31bl Kocy kepek Oomanbl. Mbicansl: CH;COONa
epiTiHAICiHAe opTa CIATLIIK Oosanbl, Oyi TY3AbIH THAPOIU3IH TE3AETYy YUIIH
epitigaire 1-2 tammsbl cipke Kbkl Hemece CuCl, epiTiHAICIH KOCYBIMBI3
KepeK. AJI CoJI TY3ABIH THIPOIU31H O9CEHETY YILiH epiTiniire 1-2 TaMuibl CiiaTi
(NaOH) epiTinaici HeMece CIITUTIK opTa )kacalTeiH Ty3 epiTiHaicineH (Na,CO,)
KOCY Kepek.

I'upponusre acep I'uaponus peakuusicbiH I'uaponus peakuusicbiH
eTeTiH mapajap Te3nereni 0dcenaereni
EpiTinainig Konuentpauusiael a3aiiTy srau | KoHLEHTpausHbI apTThIpy
KOHIICHTPALIUSCHI Cy KOCy SFHU CyZIbl Oynary
Temnepatypa TemmieparypaHsl KeTepy Temmeparypanbl a3alUTy
e EpiTiHai oprackiHa KaThICTHI EpiTiHmi opraceiHa caii 3ar
EpiTiHaiHig opTachl PITIHAL Op K PITIHAL Op
Kepi oprara ue OoJIFaH 3aT KOCy KOCY

Cyreri kepcerkim. (pH)

Cy oTe KYIIICi3 2IEKTPOIIUT, OT€ a3 MOJIIIEPE CYTer1 ’KoHe THAPOTOTHIK HOHa-
phIHa axkpipanaabl. CyablH HOHIAHY TeHIeyiH ToMenerime xka3zambiz: H,0O > H*
+ OH . byn uonnapasiH TeH MeIiepae 60aysl HEHTpaa OpTaHbl KAMTACKI3 €Te/Ii.

Epitingine H™ nonnmapel kem 0Gosca, opTa KbIIIKbULABI Ooyaabl. KepiciHiie
OH™ wmoHmapsl ken 0oJica opTa CIITUTIK O00Jaabl. XUMUS FBUIBIMBIHIA €PITiHII
opTackl TOMEHJIETl KeCcTe KOeMeriMeH cumarTtaiansl. byn kecre H' moHmapsl
MeJIIepiHe HerizaenreH, pH kepceTkinn KeMeriMeH CUaTTaaabl.

pH

KYIITi KBIIKBUIBI ~ KYIICi3 KBIIIKBUIIBI KYIICI3 CUITITIIK  KYIITI CUITLITIK
HEUTpaib

epiTiHai oprachl

Hopirepnikre pH KepceTKimi MaHbBI3[bl MOHIE WUE. CanayaTTLI ar3ajarsbl
C¥I/IBIKTBIKTapI[BIH pH moni Temennerime: Kanusin pH kepcerkimi 7,4-ke, ac
KOPBITY YﬂCplClHI[e ackazaHHblH pH 1,5-2-re, an cinexeiife THIHBI KaJbINTa
pH 5-8 kepcetkimrepi apacsinga e3repeai. byn kepceTkimrepin e3repyi axam
neHecinge oenrini Oip aypy 06ap eKeHIITiH KepceTe/i.
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Keiibip Ty3mapabIH Cy1aFbl epiTiHAICIHIH alfKbIHIaFbIIITApFa KaThIHACHI

Ty3mapasiH Ty3 epiTiHOIIEePiHIH AWKBIHAAFBIIITAPFA dCepi
epiTiHaiepi
Jlakmyc Oenondraneitn Mertun caprannarsl
Kammii autpar | Peni e3repmetimi Pewni e3repmerimi Peni e3repmeiini
(PH=7)
AroMHHHNA
HUTpArT Ke3apamst Peni e3repmeiini Kpb13FbI111
(PH<7)
Harpwuit xap6o- Kerepeni Koro KbI13b11 Capbr
Hat (pH>7)

TakbIpbIn 00MBIHIIA TECT TANCHIPMAJIAP

1. Kaiicel Ty31ap TeK KaTUOH OOMBIHIIIA THAPOIU3TE YIIBIpanIbI? A) KaIbIIUi
kapOoHar; Marauii xjnopua, B) Harpuii anierar; anroMmuaui xiaopua; C) aMMOHUN
XJIOPUJ; MBIpBIII HUTpaT; D) Gapuit HUTpaT; Kanuii cynbdar.

2. Kaiicbl Ty31ap Tek aHUMOH OoMbIHIIA ruaponusre yusipaiasl? 1) ZnCl,;
2) (CH,COO0), Ca; 3) (NH,),SO,; 4) KCN; 5) K,SO,; 6) NH,Cl; 7) Zn(NO,),

A) 2,4,5; B)1,3,6,7; C)2,4,5,6; D)1,3,7.

3. Katice Ty3map ruaponusre yirsipamainpi? 1) MgCly; 2) NaNO;; 3) K,CO4;
4) ZnCl,; 5) NaCl; 6) KCN; 7) AL(SO,);; 8) Na,SO,.

A)2,58; B)1,4,7, (C)2,6; D)2,3,8.

4. TemeHzeri KOCBIIBICTAPIaH 9pi KaTUOH, 9p1 aHHOH OOWBIHIIIA THAPOIHU3TE
yuislpadTeinaapeia aneikra. 1) Li,SO,; 2) (NH,),CO;; 3) K,SO,; 4) ALS;; 5)
Ca(NOs,),; 6) CH,COONH,; A)2,6; B)1,4;, C)1,3,5; D)2,4,6.

5. Kaiicel Ty31ap Tek kaTuoH OoiibiHIIa ruaponusre yubipaiiast? 1) Na,COs;
2) AlICl;; 3) CH;COONH,; 4) ZnCl,; 5) (NH,),SO,; 6) CH,COOK; 7) Zn(NO,),;
8§) NaCN. A)1,6,8; B)2,4,5,7;, C)3,8;, D)2,3,4,7.

6.TeMmenmeri KOChUIBICTAPAAH dpi KaTUOH, 9p1 aHHOH OOMBIHIIIA THAPOIH3TE
YIIBIPaNTHIHAAPBIH aHbIKTA. 1) HAaTpHil cynbdar; 2) aMMOHMI areTar; 3) JIUTUH
HUTpaT;4)aMMoHuiikapOoHar; S)kanuii xiopua. A)4,5; B)1,3,5; C)1,2,5; D)2,4.

7. Temenpaeri Ty3napAblH KalCbIChl TMAPOIM3re yiiblpamaiasl? 1) Harpuit
cynbdar; 2) aMMOHUN HUTPUT; 3) TUTUIN HUTpAT; 4) antOMUHUN KapOoOHaT; 5)
Kanui xjaopund; 6) ammonuit anieratr. A)4,5,6; B)1,3,5,6; C)1,3,5; D)24.6.

8. Kalicel KoChUTBICTAp Cy/a €piTUIreH 1€ CUITLIIK opTa Kacaiapl? 1) HaTpuii;
2) HaTpuil HUTpAT; 3) KaJduil NepTOTHIK; 4) NUTUNA XJIOPUA; 5) Kanui cyiabdart;
6) Harpuii runpokapbonar. A) 2,4, 5; B)1,4,5; C)1,3,6; D)2,3,6.

9. Kaiicbl KocbUIbICTap Cylla epiTUIreH e HelTpal opra acanaabl? 1) kanuit
MEePTOTHIK; 2) HATPUH HUTPAT; 3) kanpumil Xaopud; 4) TuTui cynbdar; 5) HaTpui
ruapokapOoHar; 6) Harpuii ruapun A) 2,3,4; B) 1,5,6; C)1,3,5; D)2,4.6.

10. Kaiicel KOCBIIBICTap CyAa €pIiTIATeHAE KBIIIKBUIABI OpTa macanaz[bﬁ
1) HaTpuii MEePTOTHIK; 2) ATIOMUHUN HUTPAT; 3) MarHuil Xjaopua; 4) Kajnui TUIPU;
5) Harpwuii runpokapOoHar; 6) Meipsiii cyasdar. A)2,3; B)2,3,6; C)1,4,5; D) 1,5.
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4-BOJIIM. EPITIHI
12-§. EpiTinai Typajsl TyciHik

Erep 613 cy kyiibuiran 3 npobupkanapaan Oipine mekep, exinnricine NaCl
xoHe ymiHmi npobupkara KMnO, kpucrangapbsiH caicak, 6ipa3 yakpITTaH COH
Cy/bIH (DU3UKAIBIK-XUMHUSIIBIK KACHETTEPiHIH ©3TepiCiH 0aKbplIaybIMbI3 MYMKIiH.
Mpicainbl, MIeKep KpHCTAIAapbl CAIBIHFAH Cy TOTTI JOMTe, TY3 KPHCTaIIaphl
CaJIbIHFaH cy kepMek gomre, KMnO, canbsiHFaH Cy KBI3FBIII peHTe Kipei. bByHbIH
HOTWIKECIH/AE CYABIH PEHi, OoMi, THIFBI3JBIFBI, My3/lay TeMIepaTrypachl >KOHE
6acka KacueTtepi esrepeni. [laiina GonraH KoClaHbIH peHi cynail Menip 6ojica
na (1eKep >K9HEe TY3 CalblHFaHbl) Oyl KocmaHsl cy Jaen Oomnmaiinel. byn xocna
epitigai gen aramanel. Cyna mekep, Ty3 koHe KMnO, epireni ymia 0y 3arrap
epireH 3aT Jell, aJl Cy epITKINI JeT aTajabl.

Kazipri toxxipubemisne KaHJail yaepic Ky3ere KeiareHiH kepeiik. bacrar-
Kbiga 6i3ae 3 mpobupkana cy 6ap eni. bipinmi mpoOupkanarel cyra IIEKep.i
CaJIblll apajlacThIPCAK, IIEKep epil KeTeal xkoHe O13re mekep KopiHoen Kajaaabl.
BynbiH ce6ebi, epiTKIITIH MOJeKyJanxapbl dcepiMeH IMIeKep 3aThl, ©31HIH €H
Killl TYHIpIIiri 60BN caHATATBIH MOJIEKYJIa OapbhIHIIA Maii1allaHa bl Ja CyIbIH
MOJIEKyJIanapsl apacblHaa Oipreric tapansin ketemai. Hotmxkene 3arrapasl Oip-
O1piHEH aKBIPATHII TYPAThIH CHIPTKBI IIEKapaChl )KOFaJa bl )KOHE OyHIal )KYHeH1
TOMOT€H KYHe Jen aTaabl.

NaCl canpiaFan exiHmi npoOupkana ga conpgai yuaepic O6onael. NaCl
CyFa callbIHFaH/a, Cy MoJieKyJajapblHbIH ocepiMeH Na® sxone Cl mongapsiHa
JTUcconManmsianansl. bysm moHIapapl cy MoJIeKynnagapbl Opar adybIHbIH HOTH-
KECIHJe TUApaTTaJIfaH MOHAAp >KacallaJlbl )KoHE oylap OYKIJI epiTiHAl JAeHTreii
OoiipIHIIIA OIpTEric TapajbIll TOMOTEH KYWEHI, SFHU €PITIHAIHI )KacaIbl.

KMnO, epitinaicinae ae coHaail yaepic 6onaasl koHe 013 Oy epiTiHaiae ae
€pireH 3ar MeH epiTKill MoJieKylajaapbiH O0ip-0ipiHeH Ko30eH aiibipa anMaiMbI3.

IT'omoreHn sxyiene epireH 3aTThIH MOJIEKYJalapbl HEMECE HOHJIApBl CYIbIH
OYKiN JeHreii OOMBIHIIA TapaIbIll KeTeIi ¢ SPITIHAIHIH Ke3 KeJIreH Oelirine
KypaMbl MeH (pu3uKaiblK KacueTTepi 6ipaeit 0onaabl.

EpiTinai — epiTkim KoHe epireH 3aT MoJieKyJaJapblHbIH 63apa Jdcep-
JecyiHeH maiiga O0ojraH romoreH (Oykij aeHreili 0oMbIHIIA (PU3HUKAJIBIK
JKOHE XHMHUAJIBIK KacueTTepi Oipaeit 0osiran) xkyiie 001611 TA0BLIAABI.

bi3 Ttipurimirimizae epiTiHIIEpAl op KyHI Ke3JecTipeMi3 XKoHe oJyiapAaH
naigananaMpi3. MpIcalbl, YHEMI 1IIETIH IMAaiBIMBI3 J1a e€piTiHIre Mbican Ooa-
npl. MyHna epiTkim cy Oomaabl. Al epireH 3arT Kyprak Liail emec, COHAanak
OHBIH KYpPaMBIHAAFHI IIaiiFa peH MEH JoM OepeTiH 3arrtap Oosanel. Mpican pe-
TiHAE TaOWFHW cynapabl na amyra Oosanbl. TaOurarra TEK >XaHOBIP Cybl FaHa
IUCTUIUICHTEeH (Ta3a) Oomaawl. Tay-Tactapia araTtblH Cynapiabl, Oi37iH YHIMI3re
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KeNeTiH IIMIIK CylTapbl XUMUSIBIK )KaFbIHAH Ta3a 3aT Jen Oonmaiiabl. OuT-
KEH1 OJIap/IbIH KypaMbIHa 9p TYPJi Ty3/7ap epireH Kyine 0omnasl, cCyra e3iHe ToH
oM 6epeni. COHIBIKTAaH OJIap Ikl €PITIHII 1ece Typhic Oonaabl. Tek JUCTHIACHTeH
Cy XUMUSJIBIK >KaFbIHAH Ta3a Cy OOJBIN ecCenTeNel A€ OHBIH CIIKaHmal ToMi
OOJIMaIbL.

EpiTinginepre skail FaHa epiTKIII oHE EpIrill 3aTTapAblH KOCIAachl PEeTiHAC
Kapayra Oonmaiinel. EpiTiHainep KacuerTepi »KarFblHAH KOCIA JKOHE XUMUSIIBIK
KOCBhUIbICTAp (Ta3a 3aTTap) apajiblFblHAA TYpaasl. SFHU:

» Epitinainep Kypambinaa OipHemie Typii 3artap OOJIybIMEH KocHalapra
YKAKBIH TYPAJIbl 1a XUMUSUTBIK KOCBUTBICTAp/IaH albIpMAIIbIIBIFBI Oap.

» Kypamsbr esreprimn 60iysl onmapipl KOCHalapra KaKbIHAATCA, XUMHSITBIK
KOCBUIBICTAp/aH aJbICTaTa/bl.

» EpiTinaiHiH KypaMbIH/a 3aT (€PITKIII 3aT JKOHE epIreH 3aT) MOJICKYIaaaphl
Oipteric OemniHeni A€ epiTIHAIHIH Ke3 KelreH Oeserinae Kypamsl Oipaei OGomasbl.
By xarpiMeH XUMUSUTBIK KOCBUIBICTapFa yKcaiinel. Kocnanapaan con KacueTiMeH
e3remiesieHe Al (Kocmanap Kem Karjaimapia OYKil JeHreii OolibIHIIA Oipaeit
Kypamra ue 00oJmMaibl).

» XHUMHSIBIK KOCBUIBIC ©31HIH O€Nrii XUMUSUIBIK KypaMbIHA, (U3UKAIIBIK
KacHeTTepiHe (THIFBI3MBIFBI, CYHBIKTATY KOHE KailHay TeMIieparypachiHa) ue. Al
epITIHAIHI Cy KOCBIN CYWUBIITY, €pireH 3aTTaH KOCHIN KOIoJaTy MyMKiH. HoTTuxke-
ne epiTiHI[iHiH KYpaMBIH/IaFbl 3aTTap/IbIH MOJIIIEpi ©3repei 1e 0yi1 COHbIMEH Karap
epITIHAIHIH THIFBI3BIFBI, KallHAy MEH My37ay TeMIICPATypaIaphIHbIH e3repyine
ceben Oomaznpl. Epiren 3ar memuepiHiH apTybiHa, epmqu TBIFBI3IBIFBIHBIH apT-
yBIHA JKOHE MY3/IaTy TeMIepaTypachbIHbIH TOMEH/ICYiHE COKTHIPA/IBI.

» XUMUSIBIK KOCBUIBICTAp TEMIICpaTypaHbIH 0ipa3 e3repyi HOTHIKECIHJIe
arperarTelK KYWiH esrepTeI[i Oipak KYpaMBbIH e3repTHein /Il (Mblcanbl CYJIbIH
My3/1aybl JKOHE oy KYI/IlHe eTyi). AJ epiTiHAl TeMIIePaTyPaHbIH e3repyl HoTHXKe-
CIHJE epITKIII KoHE eplreH 3aTKa a)KbIPaJIbI KTyl MYMKiH. MbIcabl eplTlHI[IHl
0ipa3 KbI3IbIpca epiTiHAIACTI Cy OyJaHBIN KeTe OacTaiiIbl )KoHEe OV YAepic y3aKKa
CO3BLICA, BIIBICTHIH TYOIHJE TEK epireH 3aT Kajlabl.
> Epitinninepaiy »kacaidyblHa OaKblIaHATHIH YAEPICTEP OJapbl XUMHUSIIBIK
KOCBUIbICTApFa >KaKbIHAACTBIPBIN, KOCMalapJaH epeKkiueneHaipeni. Meicasbl, epi-
TIHAUIEPAIH jKacalyblHAa XUMUSIIBIK KOCBUIBICTAp KacalybIHAAFbl CUSKTHI MOII-
HIEpIiH KeMy, >KbUTYJIBIK OJIiHy Hemece KYTbuly yaepictepi Oakputanaabl. CoH-
JBIKTaH €piTIHALIepre epiTKill jKOHE epireH 3aTThIH Xall Kocrachl Jen Kapal-
Maiabl JKOHE epy ylepici (U3NKaIBIK-XUMHUSUIIBIK Yepic OOIBI ecenTemnei.

ByHbl KecTenie TOMEH/IeTiIIe epHEKTeCEeK Te 00Maabl:

Kocna Epitinai XUMHSJIBIK KOCBLIBIC
Kypawms! 6iprernte Typii Kypawms! Oiprerie Kypawms! Oip 3aTTan KypairaH
3aTTaH KypallFaH TYpJIi 3aTTaH KypajraH
Bykin xkenemi op Typii Bykin xememi Bykin kenemi GolbIHIIA Oipaei
TapajfaH OolibIHIIa Oipaei TapaJira
TapayFaH
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DusHKaJIbIK 9icTep apKpUIbl | DU3UKAIBIK saicTep XUMUSIIBIK PeaKkLusuIap
KYpaMIBIK O6JiKTepre aXbl- |  apKbLIBI KYPaMIbIK KOMETIMEH KYpaMIbIK
pary MYMKiH OeIiKkTepre aXXpIpary OeliKkTepre aXXbIpanaibl
MYMKIiH (pLIBIpay peakuusIaphl)
Kacanranna KeL1y XKacanranna xbuty 0e-| JKacanranma xbiny OemiHe
OeinOe i, XKYprizimmeiini | TiHeni HeMece >XYpri- HEeMece JXKyprizineni
3ineni

EpiTinainep agam TIpIIUIIri )KoHe 1C )KY31HA1K KbI3METIH/IE 6T€ YJIKEH MaHbI3Fa
ue. Ajam ar3acblHJa TaMaK KOPBITY YIEpiCiHAe KOPEK 3aTTapAblH KOPBITHLIYI
oJlapABIH epiTiHJIIre OTyiMEH XKy3ere acajbsl. Kopek 3aTTap KopbeITy hepMeHTTEepi
BIKIAJBIH/A BIABIPAMIBI XKOHE epil, MoJIeKyna KyHiHe nelin ereni. Momiekyna
KYHIHJETr1 epireH KOpeK 3aTTapbl ilIeKTep KaHFa COPBIN alybl )KeHIIACH 1.

Kan, nmumda cuaKkTel agaM eMipiHAe MaHbI3Ibl MOHTe W€ OOJFaH CYIbI
epiTIHLIep KaTapblHa Kipel.

XUMUSIIBIK PEaKIUsIIapibl KYy3€Te achlpy/la N1a epiTIHAUIEPIiH MaHbBI3bI
yiakeH Oodbinl TaObuTanpl. KemTereH peakiusuiap epiTiHAI KYHIHIE >Ky3ere
acaJipl. OUTKeH1 epiTiHAl KYpaMbIH/a 3aTTap ©3[epiHiH eH Killi TyHiHaepi O0bIm
ecenTeseTiH MoJIeKylajapra JeiiH HeMece HoHapFa Jeiiin Maiiaananael, Oip-
OipiHe oHall ocepeTe/i.

EPITIHI TAKBIPBIEbI BOWMBIHIIIA TECT CYPAKTAPBI

1. EpiTinai nen KaHgai xyieH1 aiTabr?

A) epiTKill >XOHE epireH 3aT MOJICKyJallapbIHBIH ©3apa bIKNaJJacyblHaH
KacainraH ToMoreH (Oykinm JeHreii OoWbIHIIA (DU3MKANBIK JKOHE XHUMUSIIBIK
KacueTTepi op TypJii OOJIFaH) JKyie OOJbIN TaObIIaIbI.

B) epitkim jxoHe epireH 3aT MOJIeKyJaJlapbIHbIH e3apa bIKNaJJacyblHaH
KacairaH perporeH (OyKuT neHreili OoWbIHIIA (PUBMKAIBIK KOHE XHUMUSIBIK
KacueTTepi Oipaei OonFaH) xKyiie OOJIBIN TaOBLTAIBI.

C) epiTKim >X0HE epireH 3aT MOJEKyJaJapblHbIH ©3apa bIKNalJacyblHaH
KacainraH ToMmoreH (OYKiT JeHreil OoWbIHIIA (U3UKAIBIK KOHE XHUMUSIBIK
KacueTTepi Oipaei OonFaH) xKyiie OOJBI TaObLIAIBI.

D) epiTkimn »xoHE epireH 3aT MOJICKyJallapbIHBIH ©3apa bIKIaJlJacyblHaH
KacairaH perporeH (OyKuT neHreili OoWbIHIIA (PUBMKANIBIK KOHE XHUMUSIBIK
KacueTTepi Oipaei OonFaH) xKyiie OOJBI TaObLIAIBI.

2. Epiringinep KypamblHIA ........ 3arTap OONyBIMEH KOcTajgapra >XYBIK
TYPaJIbl )KOHE XUMHUSUIBIK KOCBUIBICTAP/IaH ©3TeIICIICHE]I.

A) 6ipneit B) 6ipaeme typni  C) e3repMeiTiH D) exi Typai

3. EpiTinainepain Kalchl )KaKTapbl XUMHUSJIBIK KOCBIIBICTApFa YKCAU b1 ?

A) EpiTiHai KypaMbIHIaFbl €PITKINI 3aT )KOHE epIreH 3aT MoJIeKyiaaapsl Oip-
Teric OeJIiHe Il KOHE epITIHAIHIH Ke3 KeITeH Oelirinae Kypambl Oipaei 6oamsl.

B) Epitiaai KypaMbIHIaFbI €PITKIII 3aT dKOHE €PIreH 3aT MOJICKYJajiapbl OipTeric
OeuriHe 1 J)KOHE ePITIHAIHIH Ke3 KeITeH 0eTiHae KypamMbl op TypJii 60ab.
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C) Epitinai KypaMbIHAAFBl €pITKIII 3aT KOHE €pireH 3aT MoJeKyJajaapbl op
TYpJi TericTikTe OeiHel JKOHE EepITIHAIHIH Ke3 KeNnreH OeJiriHae KypaMbl
Oipaeit Oomassl.

D) EpiTinal KypaMbIHIaFbl €pITKIII 3aT MEH €pireH 3aT MoJeKylajiapsl Oip-
KeJIK1 OeiHOen .

4. EpiTiHAi )KoHE KocmallapJblH KaHJIai (U3UKaTBIK-XUMHSIBIK KaCHETTepl
ykcac?

1) Kypambr Oipueme Ttypni 3artaH Kypanrad; 2) Kypambl Oip 3arran
KypasnraH; 3) QDU3MKAIBIK TOCUIAEp AapKbUIbl KypamablK OeikTepre Oeiry
MYMKiH; 4) XUMHSIIBIK peaknusiap KoMeTiHae KYpaMIbIK OemikTepre OeiHeni;
5) Kacanranna xplny OesiHenl HeMece >KyThuUianbl; 6) JKacanmraHaa >KbUTy
OeTiHOEHT1, )KYTHIIIMANIBI.

A)2,3,5;B) 1, 3; D)1,4,5; C)2,6.

5. EpireH 3aTThlH Kypambl apTyblHa, €PITiHAL THIFBI3ABIFBIHA ...... KOHE
My37ay TeMIepaTypachlHa ...... COKTBIpAIbI

A) TemeHieyiHE, apTybIHA; B) remeneyine, ToMeH IeyiHE,

C) apTyblHa, TOMEH/IEY1HE; D) aptysbiHa, apTyblHa.

6. EpiTiHai )KoHE XUMUSIIBIK KOCBHUTBICTAP IIH KaH1ail (U3UKATBIK-XUMHSIIBIK
KacuerTepi ykcac?

1) bykin genreiii OolbIHIIa op Typni tapanraH; 2) bykin geHreiii OoibIHIIa
61pne1/1 TapairaH; 3) OU3uKaIbIK Tacumep apKbUIbI KYpaMJIbIK OeJikrepre 0oy
MYMKiH; 4) XUMHUSAIBIK peakusiap KoMeriMmeH KYPaMJIBIK Oemikrepre O6emineni;
5) XKacanranma xeuty OeiiHeni Hemece kypriziexi; 6) JKacamranma XUty
OeninOeiinl, )xyTeuiMaiinsl. A)2,5; B)1,6; C)3.4; D)I1,3.

13-§. Epirimrik

3arTap Typii epiTKimTepae epim epiTiHaiiep skacaiael. Epitkimrepme
3aTTap/blH epy KacueTi epirimtik xem aranasiebl.

bi3 KyHIOemikTi TYpMBICBIMBI3A TYpJl 3arTapabl epiTim, epiTiHai xa-
CalTBhIHBIH KepreH013. Mpicanbl: ac TY3bIH Cy/Aa €piTil, TY3Abl Cy >Kacaybl;
IHIEKep Cy/la epireHie, TOTTI Cy JKacallyblH; HOJ 3aThIH CIIUPTTE €piTil, TaOUFaTTa
KOJIJTAHBIJIATHIH WOATHIH CIIUPTTET1 €PITIHAICIH Kacayabl KOpreHois.

3aTTap epiTKImTepae IIEKCi3 MeJepae epiMeni, COHJal-aK oJapablH
epirimriri Oenrini menmepnae rana Oomanbl. Coa MenImIepAl ©pHEKTey YIIIH
epirimTik K03 PUIEHTI 1ereH YFbIM/IbI 0TI adybIMbI3 KEPEK.

3arteig 100 r epiTkimTe OenriT TeMIeparypajia epy anaThlH €H KOl Maccachl
COJ 3aTThIH epirimTik ko3ppuumenTi (epirimriri) gen aranansl. Epirimrik
ko3¢ punnenTti S spnimen Oenrineneni. Mpeicanel, NaCl-npi 20°C-tarsl epirimi-
Tiri 36-Fa TeH eKeHIriH OiAipy YuIiH TeMeHaerifaei xxaspuaast: S (20°C) = 36

3arrap cyna epirimririne Kapai 3 Tonka OeiHei:

1) XKaxkcs! eputin 3artap: (100 r epitkimre 10 r-nan ken epuai). KCl, NaNO,,
miekep, cnupt, razgap (HCIL, NH;).

2) A3 epurtiH: (100 r epitkimre 1 r-Han xkem epumai). CaSO,, CaCO,, BaSO,,
MgCO,, PbSO,, 6en3un, raznap (CH,, N,, H,).

5 — Xanme! xumusi, 11-CbIHBIIT 65



3) Ic xy3inne epimeiitin 3arrap: (100 r epitkimre 0,01 r xKoHE oaH KeMm).
QJITBIH, KYMIC, MBIC.

3arTapablH epirimTik KacueTi OipHenie xarnainapra 0aiIaHbICTHI, MOCEIICH:
3aTThIH TaOUFATHI )KOHE TeMIlepaTypara OalIaHbICTHI.

KarTbl 3aTTapAbIH KONIIIIIriHIH Cy1a epirimTiri reMneparypa aprybiMeH
aprajabl, 6liTKeHi KoeOiHece KaTThl 3aTTap epireHjae KblLIYy KYTbLIAAbI.
CoHabIKTaH TeMIepaTypa KoTepuirenae oJapAbIH epirimriri apraasbl.

Mpicanbl: Ty3Abl Cy AaspiaHfaHna, | CTakaH CyBIK CyFa Ty3 caJsblll apa-
JacThIpcaK, TY3 Kail epuai, Kehae epiMeil KalfaH Ty3 BIAbIC TYOiHAE KalbIml
KeTKeHIH kepemi3. EHl con Memmiepzeri Ty3abl 1 cTakaH KbUIbl CyFa Cajblll
apanacteipcak, Ty3 Te3 epinm ketemi. Conl MplcaijgaH KOPBITBIHIBI jKacayra
Oonajpl: KaTThl 3aTTaplia TeMIleparypa epirilTikke OH MPOMOPIUOHAN SFHU
TeMIepaTypa KeTepuIreHie TY3AapAblH ePIirilITiri 1e apToin 0apaasl 1a Keoipek
MeJIIepae Ty3 Cy/la epuii.

I'a3 3arTrapabiH epirilITiri KarTel 3aTTapAaH epeKulejieHedl, SFHH
TeMIlepaTypa KeTepijreHae oJapAblH epirimriri kemueai. AJI Temneparypa
TOMeH/IereH/ie ra3aapabii epirimriri apraaspl.

Mpicanel: 6ip cTakaH Cy ajiblll, OHbl TOHA3BITKbIKA (t°=3°C) KoambI3. 30
MUHYT YaKbIT ©TKEH COH, CTaKaHIarbl Cy/bl Oenme Temnepatypasaa (t°=20-25°C)
JKarJaiibiHa alambl3. benrin yakplT ©TKEH COH CTakaH KaOBbIpFachIHAa Maiiga
KOMIPIIIKTEPl KOpyiMi3 MYMKIH. Byl KemipuiikTep cy TOHA3bITKbIILITA OONFaH
yakbITTa €pireH Ta3faplblH >KOFapbllay TeMIleparypajaa epiMmell, Kaiita ras
KYHWiHE OTiN KaJaFaHbIH OlIIIpe/Ii.

I'a3 3arTapabiH epirimTirine KbIcbIM aa dcep ereli. KbIichbIM KOFapbl
0osnca, razgapabIH epirimTiri apraabl, KbICBIM TOMEHJece epirimrTik Te
KeMMH/i.

lNa3napapiH cyna epirimrTirine KpICBIMHBIH dCEpiH CYHTYIPAIH CyFa CYHTIYi
MbIcajbIHIaKkepcek 0onaabl. CYHIyip CyacTblHa KaHIIAJIBIKTHI TEPEH TYCKEH CailblH
KBICBIM JITa apThIN Oapajibl Ja COFAaH COWKEC TYpJe CYHTYIpAiH KaHbIH/A epIireH
razgap (O,, CO, xoHe Oackanap) meiuiepi ne aptein Oapaasl. CyHryip cy
ACTBIHAH JKOFapbIFa KAUTHII MIBIFBIT O0apa kaTKaHAa aifHalachlHaFbl KbBICBIMHBIH
KeMyiHIH ecebiHe KaHJa epireH KyHaeri ra3 3arrtapbl KaHHAH O6JIIHIN IIBIFBIIT
CYHTYIpIiH OKIeCi apKbUIbI CHIPTKA IIBIFRIT KeTedl. COHIBIKTaH CYHTYIpIiH
JKOFaphIFa KeTepuyi skail 00s1ybl kKepek. Erep cyHryip cy acThIHaH KOFapblFa 6Te
Te3 KeTepine O0acTaca, KAHHAH OOJIIHIIN MIBIFATHIH Ta31ap OKIE apKbILIbI MIBIFBIT
KeTyre yjiarepMeil Kajgaasl Ja 6ac MU MEH TYpJIi ar3ajapblHla KaH TaMbIpiapra
TBHIFBUIBIN Kajajabl, KaH aifHaibIMbl Oy3blIajbl. By ke3ae myFblul Typae KeMek
Oepinmece, CYHTYip onar 60JIybl MYMKIH.

l'a3map >korapbl KBICHIM JKOHE TOMEH TeMIleparypajia Cyaa >KaKChl epirei
YIIIH ra3japl IIMAIKTEpAl Jaspiayga coj KarjaiiaaH mnaijananbuiagbl. bi3
rasjapl IIMIIKTePAIH KaKMaFblH alllKaH Ke3/1€ KbICHIM KEMU/I1 )KoHE aifHaa arbl
TeMIeparypaza >Korapbl OOJIFaHBI YIIIH 1ITIIMAIK KypaMbIHIa €pireH ra3aapiabiy
epITIITITT KeMill, ra3gap epireH KyHIeH ra3 KyiiHe eTim, Te3 OeJIiHIN IIbFa
Oacraibl.
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XKorapeina KenTipiireH MbIcanfap ra3lapblH epiriliTiri KeiCbiMra OH IMpo-
HNOpLUOHAJ, TEMIIepaTypara Kepi MpOMOPIHOHAI EKeHIITTH A9IeCH I

bip 3arThiH epirimTiriH aHblKTay yuIiH, ctakanfa 100 r guctuingeHreH
Cy KYWBIN, TeMIepaTypa aHbIK OeNrijen ajblHaAbl Ja AUCTHIIACHTEH CyFa a3
MeJIIep/e 3aT KOCHII, apajlacThIpbuIaibl. Erep 3aT TONBIK epill KeTce, 3aTTaH Tarbl
Jla caJibIHAJIbI Jla apaslacThIpbUIaibl. 3aTThI KOCY 3aT epiMel cTakaH TyOiHe 1ierin
KaJlFaHra JIediH xanracToipblaaabl. Con 100 © 1uCTUIICHIeH cyaa Hellle rpaMM
3aT epireHi aHbIKTajdaabl a OyJl Macca COJl 3aTThIH OENriTl Temmeparypaiarsl
epirimTik kodddurienti 6omaapl. An naiga OoiFaH epiTIHAIHI COJI TeMIIeparypa
YUIIH TOMBIHFaH €pITIHAL A€ aTanbl.

EpiTiHni KypaMbIHIaFbl €pireH 3aT MeJlliepiHe Kapai epiTiHauiep:

1. ToiibiHFaH epiTiH/II.

2. TolipiHOaFaH epiTiH/I.

3. Ote TolibIHFAH epiTiHAIepre OeiHeIl.

benrini Temmneparypana OepinreH epiTkimrTe epiTiuieTiH 3aT 0Oacka epH
AJIMaMTBIH epITiHAlI TOMBIHFAH epiTiHAl 1em aTanaabl.

Erep Oip epiTinaizne Oenriii TemnepaTypaja epireH 3atr Tafrbl 1a epyl MyMKiH
Ooisica, OyHmaii epiTiHal ToWbIHOAaFraH epitiHai nem aramanel. TolbiHOaraH
epITIHAIeT] epireH 3aT MeJIIepi CoJ TeMmIeparypana aaspiiaHFaH TOWBIHFaH
epiTiHI KypaMbIHaa O6ap OonFaH 3aT MenuiepiHeH keM Oonansl. bi3 ic xy3iHae
HET131HEeH TOMbIHOaFaH epiTIHIIIEPMEH 1CTeHMI3.

OrTe TolibIHFaH epiTiHAide — epireH 3aT MeJIIIepPi COJI TeMIlepaTypa YUIiH
TOMBIHFAH epiTiHAI KypaMbIHAAaFbl 0ap 00JFaH 3aT MeJIepiHeH KoOipek
0os1a1bI.

Mpiicansl: AMMonuii xnopuaTiH 20°C-tarsl epirimTiri 37,2 r xoHe 30 °C-
tarbl epirimriri 41,4 . S(20°C) = 37,2 S(30°C) = 41,4

20°-ta 100 r cyra 35 r NH,CI cansim apamacTeipcak, Ty3 Te3 epim KeTei
JKOHE COJI TeMIepaTypara KaTbICThl TOWbIHOAFaH epiTIH/II JKacalabl:

/N

NH4Cl 1007 v135 r
3r H,0 —> TOI/IB.IH.f)aF.aH
epiTiHi

Enni con epitinaire 2,2 r NH,Cl canpim apamacTeipcak, Ty3 epin KeTei Jie
20° TeMmepaTtypa YUIiH TONBIHFaH epITIHl XKacaabl:

NH,CI 1351 13721
22r TOMBIHOAFaH »| TONBIHFaH
epiTiHIi epiTiH/I
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Con 20°-tarpl ToiibinFaH epitinuire tarel jga 4,2 r NH,CI koccak xoHe
apajiacTelpcak Ty3 epimeiiai ae xKoceuirad 4,2 T Ty3 TyHOara tyceni. (Tycinik:
20°-ma 100 e cyoa 37,2 2 my3 epyi MyMKiH.)

an

NH4Cl 137,2 ¢
4901 137,21 »| TOWBIHFaH
’ TOMBIHFAH epiTini

cprial 4,2 v TyHOa

Enpi tyn6a kyiiinne Typras 4,2 T TY3/bl epiTin xKi0Oepy YIIiH epiTiHAiHI Kaii-
nan Kei3aeipambi3. Temmepatypa 30°-ka xeTkeHae 4,2 T Ty3 TOJBIK epil KeTedl
xoHe 30° yiriH TOMBIHFaH epITiHAl Kacala bl

20° 30°
137,21 141,4
TOUBIHFaH tO o
TOUBIHFaH

epiTiHml  |—>

22 r Ty6a epiTinai

Con epiTiHAIHI KBI3IBIPY TOKTATBUIFaH COH, €piTiH1 O6JIMe TeMITepaTypachiHa
NeiiH JKaiman cyu Oactaiapl. 20°-Ka neiliH epiTiHAl CyblFaH COH epiTiIHaiAe
apteikma memmepaeri (30°-ta epiren) 4,2 r Ty3 o1 i€ €pITIHAIHIH KYpaMbIHIa
epireH Kyiae 0omaisl:

30° 20°
141,4 T 1414 r
. oTe
TOWBIHFAH
— ! .
epitingi TOUBIHFAH
epiTinai

by ere ToliblHFaH epiTiHAI Ien aTajdaibl, OUTKEHI epiTiHal KypambiHaa 20°
-Ta epyl MYMKIH OOJFaH Ty3AaH KeOipeKk MeJiep/e Ty3 epireH Kyiae 6omaabl.
Oumn epiTiHai ©T€ TYpaKCchi3 00J1a/bl, CHIPTTaH O1p MEHXaHUKAJIBIK dcep (epiTiHAIHI
apaJjiacTeIpca, IIBIHBI TAasKIIaAMEH bIJbIC KAOBIPFachlHA XKallam COFbII) Kepijce,
con 3amatTa 4,2 r Ty3 TyHOara Tyceai Ae TOWBIHFaH epiTiH/I Kacanaibl.
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CoiprTan

MEXaHUKAJIBIK
acep
20°C 20°C
141,41 1374 ¢
oTe TOHBIHFaH
TOUBIHFaH CpITIHAL
epITIH/L 42 r yu6a

EPITIHII TAKBIPBIEBI BOWMBIHIIIA TECT CYPAKTAPBI

1. Epirimrik ko3 unneHTi neren He?

A) 3artein 100 r epiTkimTe Oenrii TeMneparypaia epu aJlaTblH €H KOIl Maccachl;
B) 3artein 100 r epiTkimire 6eiriii Temreparypaja epH ajlaThlH €H KeM Maccachl,
C) 3arreix 100 Mr epiTKinITe O6enTisi TeMIeparypasia epH ajJaTblH €H KOl MacCachl;
D) 3artsiH 1 1 epiTKinITe O€NT1l TEMIIepaTypaia €pu ajJaThlH €H KOl Maccachl.

2. 3aTTap cyna epirimTirine Kapai Kanjaai )koHe Hellle Tonka OemiHeai?
A) 2 TomKa; KeM epUTiH XKoHE epiIMEHTIH;

B) 3 Tonka; xaKchl €pUTIH, KEM €PUTIH KOHE 1C KY31HAE €pIMENTIH;

C) 2 TomKa; )KaKChl €pUTIH, 1C KY31HAE epIMENTIH;

D) 2 Tomnka; )KaKkChl €pUTiH, KEM €pPUTIH.

3. Cyna *akchl epuTiH 3aTTap KeATIpUIreH KaTap/ bl aHBIKTA.
A) Gapuit hocdar, Kanpnuii KapOOHAT, KyMiC XJIOPHU]T;

B) ac Ty3s1, mekep, cyTeri XJI0pu;

C) MBIC, anThIH, KYMIC;

D) marauii kapOoHaT, OEH3HUH.

4. Cyna xeM epuTiH 3aTTap KeNTipiIreH Karapsl aHBIKTA.
A) a3or, cyreri, Oapuii cynbdar;

B) xymic, ciuprt, anThiH;

C) kanuii HUTpAT, aMMOHUH THIPOTOTHIK, CYyIb(}aT KBIIIKBLI;
D) mekep, aMmMuax, HaTpuit cyabdar.

5. Cyna ic Ky3iHe epiMeNTIH 3aTTap KeATIPUIreH KaTapbl aHBIKTA.
A) cynbdar KpIIIKbUI, HUTPAT KBIIIKBUT, XJIOPUA KBIIIKBLT

B) OeH3uH, 3THJI CIUPTi, METaH;

C) anTeiH, KYMIC, MBIC;

D) narpuit kapOoHat, aTIOMUHUN CyIb(}aT, aMMOHHI XJIOPH/T,

6. Temenneri ceiisiemM/ie HyYKTeIEPiH OPHBIH COMKEC TYPHE TOJITHIP.

KatTs! 3arTapapIy cyza epirimriri Temmneparypa apTybIMEH ...., OUTKeHI KaTThl
3aTTap epireH/1e KbUIYNIbIK ..... A) aptansl, Oenineni; B) kemuni, 6esinent;
C) apranpl, )xyThuiafael; D) keMui, KyThUIaIbI.
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7. TeMeneri ceiiieM/ie HYKTeJEepIiH OPHBIH COMKeC Typae TOJITBIP.

I"a3 3arrapael epirimTiri TeMmeparypa KeTepmreH;{e OJIapABIH ePITIIITIr...
aJ TeMIepaTypa TOMEHIETeH 1€ Ta3apblH epIrilTirl.......

A) esrepmeiini, apransl; B) apranel, kemeiieni; C) kemunui, apTajsl;

D) aprangpl, e3repmeiini.

8. EpiTinai KypamMbIHIaFbl €pireH 3aT MeJIIIepine Kapai KaHai epiTiHaiiepre
Oomineni?

A) TOWBIHFaH )XKoHE TOWbIHOAaFaH; B) TolibIHFaH, TOWBIHOAFaH, 6TE TOWBIHFAH;

C) ete TOMBIHFaH, TOWBIHOAFaH; D) eTe TONbIHFaH, TOWBIHFAH.

9. Kanpnaii epiTiHai TOWBIHFAH €PITIH/I JIET aTaiaibl?

A) benrinmi Ttemmeparypana OepiireH epiTiHmine epiTuieTiH 3ar Oacka
epiMeiTiH epiTiHai,

B) Erep Oip epitinaige Oenrini Temmeparypaja epireH 3aT Tarbl Ja epyi
MYMKiH 0oJica;

C) Epiren 3at Meumiepi cosi TeMneparypa yiliH TOWbIHFaH epiTiHAl KypaMbIH/Ia
Oap OosFaH 3aT MeJIIIEpIHEH KOOIpeK OOoabI;

D) Epiren 3ar Mmemmiepi coi Temmeparypa YIIiH ToHbIHOaraH epiTiHai
KypamblHJa 6ap OonFaH 3aT MeJIepiHeH KoOipek 0oaabl.

14-§. Epirimrik TakbIpbIObl 00HBIHIIA ecenTep MeH 0JIapAbIH LIeHyi
1-ecem: 20°C-ta 200 r cyma 148 r CaCl, epiTiireHne TOWBIHFaH €PiTIHL
xacajca, coi Ty31bIH 20°C-Tafbl epirimrTik Ko3QQUIUEHTIH aHBIKTA.

EcenTin memyi:
200 r cyma 148 r CaCl, epinm TOWBIHFaH epITIHAI KacaJFaH (epiTUITeH Ty3
MOJTIIIepi COJ TY3ABIH epIrimTiK Ko3PGUIHCHTIHE COlKee Typae OOFaH).

/N

CaCl, 200 §48 r
148 H,0 —> TOI/I‘BIHFaH
epiTiHal

Hewmexk, 200 cyna 148 rTy3 epiren 6osca, 100 T cyna (3ammoiy epiciuumix koagh-
Guyuenmi 100 2 cyza kamuvicmul ecenmenedi) €pireH Ty3 MOIIIIEPiH aHBIKTAaHMBbI3:

Epitkilt ——— epiren 3ar  ~—— TolibIHFaH epiTiHI1
200rcy — 148 r CaCl, ——— 348 r epiTiHal
100rcy ———xr
100 « 148
X=—— =
200 74 r

Hemek, 100 r cyna 74 v CaCl, epin ToWbIHFaH epITIHMI KacalFaHJa SFHU
CaCl, uprg 20°C-tarsl epirimTik kodppunuenti 74 T.
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Kayaonb1: 74

2-ecen: NaNO;-vbiH 25°C-tarpl epirimrtik ko3gduuenti 91,6 r. Coa
Temneparypaaa 500 r cyra Heme rpamm NaNO; KocblIca, TOWBIHFAH epiTiHai
Kacaaaabl?

Ecenrin memnryi:

NaNO;-sp1H epirimriri (100 T epiTkimTe €H Kem epyi MyMKiH OOJFaH TY3
maccacel) 91, 6 r exen. TolbiHFaH epiTinai xacay yurin 100 r cyra 91,6 T Ty3
Kocbutysl Oenrini Oosica, 500 r cyra KaHAail Maccagarbl TY3 KOCY KEPEKTiriH
AHBIKTAMBI3:

Epitkimm —— epiren 3ar ~——— ToiibIHFaH epiTiHal
100rcy ——— 91,6 r NaNo;———  r 191,6 T epiTinai
500rcy ——xr
500.91,6
XS =
™ 458 r

Hemexk, 500 r cyna 458 r NaNO, epirenae, 25°C-Ta TOHBIHFaH €pITIH/L XKacaly
MYMKIH.

Kayaob1: 458 r

3-ecen: Na,CO;-nbiH 80 °C-tarpl epirimTik ko3¢ ¢unmnenti 45 r. Cos remne-
parypaaa ToibIHFaH epitiHai kacaay ymin 144 r Na,CO;-Hbl Hellle TpaMM
cylaa epity Kepek?

Ecenrin memnnyi:

Na,CO;-nbIH epirimTiri (100 r epiTKilTe €H Kol epyl MyMKIH OOJFaH Ty3 Mac-
cacel) 45 T exeH. TolbiHFaH epiTiHAl kacay yuriH 45 r ty3asl 100 r cyna epity
KepekTiri Oenrini O6osca, 144 T TY3IbI KaHIIA MOJIIIEPIETi Cyla epiTy KepeKTiriH
AHBIKTAlMBI3:

EpiTtkimt epireH 3ar TOWBIHFAH EPITIHI1
100 Ty ——— 45 rNa,CO; 145 r epiTinmgi
X 144 r Na,COs3
100144
X s T 320r

Hemek, 144 r Na,CO;-ub1 320 1 cyna epitkenne, 80 °C-Ta TOWBIHFaH epITIHAL
xKacay MYMKIH.

Kayaobi: 320 r

4-ecen: KCl-upiH 20°C-tarsbl epirimrik kodppunuenti 34 1. 350 r cyna 70 T
KCl epitinai. Con epitinaiHi TOWBIHABIPY YIUiH Tarbl Aa Heme rpaMM KCl kocy
Kepek?

Ecenrin memnryi:

KClI-nb1n epirimriri (100 T epiTKimTe eH Ko epyi MyMKiH OOJIFaH Ty3 Maccachl)
34 r exen. Toitbiaran epitinai xacay ymid 100 r cyra 34 T Ty3 KOCBUTYBI Oenrimi
6osca, 350 r cyFa KaHIIIa MeJIIEpae Ty3 KOCYbIMbI3 KEPEKTITiH aHBIKTAMBbI3:
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Epitkimm _______ epiren 3ar ToiibiHFaH epiTiHIl

100rcy — 34r KCl ———— 134 repirinai
350 r cy XT
<= 350.34
100 =119r

Hemek, 20 °C 350 r cyna 119 r Ty3abl epiTKeHAE TOWBIHFAH EpITIHAL
xacanybplH Ourin annbik. bacrankbiga 350 © cyma 70 r Ty3 epiTuireH eni.
Koceutysr kepex Oonran Ty3 memmepi (119-70=49) 49 r-ne1 Kypailibl eKeH.
Hemek, conm Temmeparypana epitingire tarel 49 r KCl xoccak, TolibiHOaraH
€piTIH/I TOMBIHFAH €PITIH/IrEe alfHaaJbl €KEeH.

Kayaob1: 49

5-ecen: 100°C-tarsr Ba (NO,),-ab1q 336 1 TOMBIHFaH epiTiHAl 25°C-Ka neilin
CYBITBLICA, HEllle TpaMM Ty3 KpucTanganaasi? S(25%) C=10,5; S(100°C) =34,4)

EcenTin memyi:

KarbicThl xOoFapbl TemmepaTrypaja TY3Abl €piTill, OJaH COH OHbI TOMEH
TeMmneparypara JeWiH CyBITBUIFaHIA TY3 MOJIEKylalapbl KpUCTaJIJaHa bl
(TynOara Tyceni). OWTKeH1 3arTap cyna epyiHe (epirilmTiriie) Temieparypa
OH NpPOIOPIMOHAJ, SIFHU TEMIIepaTypa KaHIIa »Ofapbl 00Jca, OJIapIblH Cyaa
epirimriri 1e coHma xorapsl 0omaasl. KepiciHmie, Temneparypa ToOMeHIETIICE,
epirimTik Te KeMHueai Ae epiTiHmige OonraH TY3AbIH Oip Oediri epiTiHaineH
OeJiHiI, KpUCTAJAAHBIN TYHOAFa TYCEI.

Ba(NO,), -ubig 100°C-tars! epirimriri 34,4 1, arau 100 r cyna 34,4 r 1y3
epuai. Toiisinran epiTiai maccacsl (100+34,4=134,4) 134,4 r Gonanebl.

100 °C 100 °C
134,41 ¥,
TOUBIHFaH < Ilio%r B;ﬂ O3),
epiTini 2 T

100° C-ta pasipnanran epitinai 25 °C-ka neiiiH cysiThuica epirimTik 10,5 1
OoubIn, epiTiHIAe epiMelt KalFaH Ty3 TyHOara Tyceni. bactanke! epiren ty3 (34,4
T') MOJIIIEPIHEH, €PITIHAI CYBITPUIFAHHAH KeHIHT1 epPITIH/IIIe KaJIFaH Ty3 MacCachlH
(10,5 1) aitbipcak, TyHOara TYCKEH TY3 MaccachlH TaOybIMbI3 MYMKIH.

25°C 100°C 100°C 47 O\

134,4 Ba(NOs),

10,5 rTy3 | AT 100 r 344 1
TOMbIHFaH T | H,O

23,9 T Ty3 TyHOa epiTiHAl TyHOa

34,4-10,5=23,9 r TY3 TYHOA TOHBIHFaH
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Hewmek, 100 °C-ta naspnanran 134,4 r toiibiaras epiTinai 25 °C-ka AeiiH cybi-
TeUTFaHAa 23,9 r TyHOa xacamysl Oenrim 6orca, 100°C-tarbsl 336 r TOlBIHFaH
epITIHAI/IEH KaHIlIa MeJIIep/ie TYHOa ’KacaayblH aHBIKTaiMbI3:

Totieiaran epitingi (100 °C )———— TynObara TYCKEeH Ty3 Maccachl
134,4 23,9 .
' ' x=320239 59 75,
3361 X 134,4

Hemex, 336 r toitpraran epiTinaiai 100 °C-tan 25 °C-ka nelin CybITCax,
59,75t Ba(NQO,), TyHOara Tyce/i eKeH.
Kayaosb1: 59,75 r

TakpIpbin O0HBIHIIA ecenTep:

1.20°C-ta 250 cyna 220 r NaNO, epiTinurenjie TOWbIHFaH epiTiHAl )Kacaiica,
con Ty3bIH 20°C-TaFbl epirimTik Ko3(GUIEHTIH aHbIKTA.

2. 30 °C-ta 150 r cyna 55,5 r KCI epitinrenge ToHbIHFaH €piTiHII jKacajca,
con Ty3ab1H 20°C-Tarsl epirimTik Kod(QPUIIMEHTIH aHBIKTA.

3. KCl-nb1y 20 °C-tarbl epirimTik ko3ddunuenti 34. Con temneparypana
600 r cyra Hemie rpamm KCl Kocbica, TOWBIHFAH epiTiHAL )Kacaaaasl?

4. NaCl-nprg 80 °C-tarsl epirimTik koddppunuenti 38,4. Con remmneparypana
150 r cyra Hemre rpamMm NaCl Kocblica, TOHBIHFAH €pPITIHII XKacanabl?

5. K,SO,-1eIx 40 °C-tarsl epirimTik ko3dpduunenti 64. Con temneparypaia
TOWBIHFaH epiTiHAl )kacany yuia 192 r K,SO, -Hi Henre rpaMm cyjia epiTy Kepek?

6. Na,SO,-nb1H 30 °C-Ttars! epirimTik ko3 duimenti 50. Con remneparypaaa
TOMBIHFAaH epiTiHAl *acany ymid 120 r Na,SO, -HI Hewle rpamm cyna epity
Kepek?

7. NH,Cl-np1 20 °C-tarsl epirimTik koad¢unuenti 37. 250 r cyna 50 r
NH,CI epitinai. Con epiTiHAIHI TOHBIHABIPY yuIiH Tarbl Heme rpamm NH,CI
KOCYy Kepek?

8. NaNO;-ubiH 20 °C-tarsl epirimTik ko3ddunuenti 88. 300 r cyma 200 r
NaNO,epitinai. Con epiTiHAIHI TOUBIHIBIPY YIIiH Tarbl Heme rpamMm NaNO,
KOCY Kepek?

9.100°C-rarsl KCI-nb1H 785 1 ToiibIHFaH epiTiHici 25 °C-Ka AeiiH CybIThLICA,
Hemle rpamMMm Ty3 kpuctanaanaas? (S (25 °C)=35; S (100 °C)=57)

10. 100 °C-tarei KBr-gin 408 r Toiibiaran epiTinmici 25 °C-ka neiiH
CYBITBIIICA, HElIe TpaMM Ty3 kpuctammanaasl? (S (25 °C)=66; S (100 °C)=104)

15-§. EpiTinai KOHHEeHTpauMsACHI JKIHEe OHbI 6PHEKTEY dicTepi.
I1aiibI3 KOHUEHTPALUA

benrini maccazarbl Hemece MeJILepleri epiTiHAife epireH 3aTThiH
MaccachblH HEMeCce MOJIIIEPiH OpHEKTEHTIH YFBIM/IbI €piTiHI KOHIEHTPALHICHI
JeIl aTaubl.
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EpiTinaiHiH KypaMbIHAa epireH 3aTThIH MeJIepi 6ojca, MyH/all epiTiHiHIH
KOHIIGHTPALUACHl JKOFapbl OosiFaH epiTiHIi AeniHeni. KoHueHTpieHreH epi-
TIHAUIEPIH THIFBI3BIFBl YIKEH, OPEKETIICHITT HeMece KaObICKAKTHIFBI TOMEH
601aapl. TeMeH KOHUEHTPAUSIIbl IFHU CYHBIITHIPBUIFAH €piTiHAIIepae epireH
3aTTHIH MOJIIIIEPi 6T KeM OOIFaHbI YIIIiH, €PITIHAIHIH THIFBI3BIFbI, QPEKETIICHIIT1
KOHE KaOBICKaKTHIFbI Ta3a CyJbIKiHE XYBIK Oonajbpl. KOHLIEHTpIIeHTeH epiTiHIl
HEMece KOHIIEHTPALHUACH TOMEH OonfaH (CYHbUITBUIFAH) EpITIHIAI CHUSKTHI
TYCiHiIKTep (ce3dep), epiTiHAiiepl epireH 3aTThIH MeJIIepi >XOHIHIE aHbBIK
manimeT O6epmeitni. EpiTiHiHIH KOHIIEHTPALUACHIH aHBIK OPHEKTEY dIiCTepiHEH
TOMEHIET1JIEPIMEH TaHBICAMBI3.

1. TTaiibI3 KOHLIEHTpALIUS;

2. Mosnsip KOHLIEHTpaLus;

3. KanpInTsl KOHIEHTpaLus.

ITaiibI3 KOHEHTpaLus

IlaiipI3 KOHUEHTPAUMA EpITIHJI MaccachlHbIH HEIIe MaibI3bIH epireH 3aT
KYpaWThIHBIH KepceTeni. backama aiitkanga, 100 r epiTiHAl KypaMbIHJa HeIle
rpaMM epireH 3at 6ap ekeHAIriH kepcereni. Mpicainsbl, 15 % -1bl iekep iy epiTiHAic
nererne, 100 T conmait epitigaiae 15 r mekep xoHe 85 T cy Oap eKeHIH TYCIHEeMi3.

[Taitp13 koutenTparus C ., OenricimeH epHeKTemne/Il.

[TaiipI3 KOHIEHTpAaLMSAHbl aHBIKTAy YIIIH €epireH 3aTThlH MaccachblH (m;)
€pITIH/IIHIH >KaJIIbl (EpIreH 3aT KOHE ePITKIII Maccajiapbl KOCBIHABICH) MaccachblHA
(m,) 6emineni. llIpikkan canpl maitbizna epaexTey yirid 100 %-ra keOGenTipinei.

C % — naiibI3 KOHIIEHTpalUs;
m )
Co= 1 . 100 % | M, — epireH 3at Maccachbl;
1y m, — epITiH/II Maccachl. 1)

1-ecem: 30 r KCI 100 r cyna epyiHeH »acajraH epiTiHIiHiH nalibl3 KOHLEH-
TpaumsichbiH ( %) aHBIKTA.
Ecentin memyi: 30 r KC1 100 r cyna epitinrenne 130 r (30+100=130) epitinmi

)Kacaausl:

KCl 100r 130T
30r H,0 > epitingi

/

byn MomiMerTepaeH malganaHbIN, EpITIHAIHIH Taibl3 KOHIICHTPAIMSICHIH
1-popmyna Herizinae TaOaMBbI3:
30
Cop=————— 100%=23%
Kayaooi: 23 % 304100
Erep ecenTiH maprteiHIa epiTiHai maifbpi3 koHmeHTpauuscsl (C o) KoHE
epiTiHIi Maccackl (m,) OepiireH Oojica, MYHIAW epiTiHI Jaspriay YIIH Kepek
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00JaThIH epireH 3aT MaccachlH Taly YIIIH epiTiHIIHIH Maibl3 KOHLEHTPALUSICHIH
(C.,,) epitinai maccacbiHa (m,) kebeitrim 100 %-re 6emyiMi3 Kepek Oomaabl.

_ Gy m2

m=—
100 %

@)

Epitianinin maiie3 konueHTpanuscel (C.,) )KoHe epireH 3aTThlH Maccachl (m,)
Oepiiaren Oosca, Helle rpaMM epiTiHal (m,) KacaldyblH Ja aHbIKTay MYMKiH. by
yuriH epireH 3ar maccacslH (m;) 100 %-ra xeOeWTim, Mmaibl3 KOHLUEHTpaLUsIFa
Oeryimi3 Kepek 00mIaIbl:

my =
Co,

)

2-ecem: 50 r KNO;-Hb1 Heme rpamm cyna epitkenae 40 %-ab1 epitinai
JKacaJgaabp?

Ecenrin memnryi:

100 r 40 %-gp1 epiTinaini gaspnay yurit, 40 r KNO,xane 60 r epiTkinl (SFHH
cy) kepek Oomnca, 50 T KNO; ymiiH Hemie rpaMM cy Kepek OOJIybIH MPOIOPIUS
apKbUIbI TA0aMBbI3:

40r KNO; —— 601 H,0 50 . 60
50r KNO; ————x T, =751 H0

Kayaob1: 75

3-ecen: 150 r cyna neme rpamm NaNO; epitisice 25 %-abI epiTinai xaca-
Janbpi?

Ecenrin menryi:

25 %-awl epiTiHIl Aaspriay YIIiH, Macca KaFblHAaH 25 T epireH 3ar xoHe 75 T
epiTKill (SIFHU Cy) Kepek 0omysl Oenrini 6omca, 150 r H,O-na nemre rpamm NaNO;-
HBI €pITy KEPEKTiriH TabambI3:

100 r epiTinmi

75 repitkim (H,O) ———— 25repiren3ar  (NaNOs)
150r epitkim (H,O0) ——— x
150 .25
Xe—P— o /=
75 50 r NaNOs

Kayaobi: S0

4-ecen: 30 %-ab1 KBr epitinaicinen 500 r gasipjay yuin Helie rpaMm Ty3
’KOHEe Hellle TPaMM Cy Kepek 00J1a1b1?

EcenTin memyi:
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30 %-pap! epiTiHAl Aaspiay YiIiH, Macca xkarbiHaH 30 1 epiren 3art, 70 T (100-
30=70) epiTkiu (iFHU Cy) Kepek 60iysl 6enrii 6osca, S00 r epiTiHAl faspiay YIIiH
KaHIIIa MeJIILIEp/e Cy XKOHE TY3 KEPEKTIriH ecenTeiimis:

Epitkim epireH 3aT Epitiami
70 (H,O) — 30t (KBr) 100 r
Xy X 500r
500+ 30
x1(KBr) 10~ 150 T
50070
x5 (H,0) T 350 r

Kayaosbi: 150 r; 350 r

Ecenrepne epiren 3aTThlH Maccachl OepinMeit, OHBIH Meiepi 6epislyl MyMKiH.
MyHnaii xarnainapaa epire 3aTThliH MeJiepiH (n) OHbIH MOJISIp MaccackiHa (M)
KOOCHTIN epireH 3aT mMaccachlH (M,) aHBIKTAN ajJlaMbl3: Mj =n*M jkoHE ecemnTi
OPBIHJIAY/IbI KATFACTBIPAMBbI3.

5-ecen: 0,5 moab Na,CO; 97 r cyna epitisiyiHeH KacajraH epiTiHIiHIH
NMaiibI3 KOHIEHTPAUUSCHIH ( %) aHBIKTA.

EcenTin menryi:

AJIBIH epireH 3aTThIH MacCachlH TaybIl aJIaMbl3:

m=n.M M(Na,CO3) = 106 r/moib
m (Na,CO3) = 0,5+106 = 531

53 r Na,CO; 97 r cyna epituiresae 150 r (53+97=150) epiTinai xacanas:

/7N

Na,CO3| 97r | 150¢g
531 H,O | epiringi

Epitinren Ty3 Maccachl OHE JKalIbl €pITIHAI MaccachlHaH MaiilaigaHbI
epITIHAIHIH NaibI3 KOHIEHTpauuAChH 1-hopmyna GoiibiHIIa Ta0aMBbI3:

Co,= B 100%=3533 %
97 + 53

Kayaowb1: 35,33 %
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TakbIpbin 0OMBIHILIA ecenTep:

I. 25 © NaCl 100 r cyma epyiHEeH JXacajgFaH epITIHAIHIH MaibI3
KOHIICHTpaIUsAChiH ( %) aHBIKTA.

2. 20 v KNO; 180 r cyma epyiHeH »acajfaH epiTIHIIHIH MaibI3
KOHIICHTpAUsCHIH ( %) aHBIKTA.

3. 36 r NaCl-nbI Hewie rpamm cyna epitTkenae 25 %-apl epiTinai xacanaasi?

4. 80 r NH,NO, nemre rpamm cyna epitinaresae 20 %-1bl epiTiHi kacanaabl?

5. 450 r cyna neure rpamm K,SO, epitisice 10 %-ap1 epiTiHl xKacanaabl?

6. 280 r cyna neme rpamm KBr epitince 30 %-ap1 epiTiHi )xacamaab?

7. 10 %-nb1 KNO; epitingicinen 250 r naspray yIIiH Hellle IpaMM TY3 JKOHE
Helle IpaMM Cy Kepek 0osabl?

8. 15 %-nb1 NaNO; epitingicinen 150 r nasipiay yIiH HellIe TpaMM Ty3 JKOHE
Hellle TpaMM cy Kepek 0onaapl?

9. 0,25 monb Na,SO, 164,5 r cyna epiTiayiHEeH )acalaFaH epiTIHIIHIH MaibI3
KOHILIEHTPALUACHIH ( %) aHBIKTA.

10. 0,4 monps KCI1 120,2 r cyna epiTulyiHeH jkacalfaH €piTIHIIHIH Malbl3
KOHIIEHTpanusichiH ( %) aHBIKTA.

16-§. I1aiipI3 KOHIEHTPaUKs TAKLIPbIObI 0OMbIHIIA ecenTep
sKOHE OJIapAbIH LIelnyi

Erep cyna »xakchl epUTIH XKoHE CyMEH ©3apa ocepiiecil )KaHa 3aT KaCaWThIH
3arTap (MLICB.JILI Na, Na,O, SO,, SO,, KH, K,O, NO,) cyra canbiHCa, )XacajaraH
epITIHIIHIH KOHIICHTPALUACE! COM PeaKius HOTH)KECIHJE jKacalfaH jKaHa 3ar
MaccachlHa HET13ein Ta0bLIa k.

1-ecen: 31 r Na,O 69 r cyra Tycipiirenje kacajraH epiTiHAiHiH nalbI3
KOHUeHTpauusicelH ( %) ecenre.

EcenTin memyi:

31 r Na,O 69 r cyna epitinrenne (31+69=100) 100 r epiTiHai *Kacanasis:

YR

Na,O 691 100
31r H,O epITIH/L

Y

Na,O Heri3ai TOTHIK, CyFa caJIbIHFaHJla CyMEeH KOChUIy peaklMsCchiHA Kipicin
NaOH -ubI )xacaligbl.

NazO +H20 —>2NaOH
Peakmus teHaeyi OoibiHma 62 1t Na,0O cyra caneiaranga 80 r NaOH

»kacanaTelHel Oenrini Oosca, 31 r Na,O-man xacanateiH NaOH wmaccacweir
TabaMBbI3:
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3lr X 80+ 31
NazO + HQO —>2NaOH x= ——— =40 NaOH

62r 80 r 62

Peaknusnan coH jxacairan epiTiHaine epireH 3ar NaOH Oosplm, epiTiHIIHIH
NaibI3 KOHIICHTPAITUACKHI COJT 3aTTHIH MaccachlHa KATBICTBI €CETTENe/Ii:

m C % — naiibI3 KOHLIEHTpaIHs;

— 1 .

Co,= <100 %/| m, — epireH 3at Maccacsl;
m m, — epiTiH/Ii Maccachl.

40
= —————— & 0/ — 0
Co, 31469 100 % =40 %

Kayaosb1: 40 %
2-ecem: 5,6 1 (K.5.) SO, 200 r cyra >KYTTBIPBLIYBIHAH 5KACAJIFAH ePITIHAIHIH
NabI3 KOHIEHTPAuuschiH ( %) aHBIKTA.
Ecentin memyi: AnasiMen SO, MeiiepiHeH NaiagaHbIll OHBIH MacCachlH
TaybIIl aJaMbI3:
_ vV _ 56 m=n.M
" N 2aa V2wemSO2TTT> 102564 = 167 SO,

16 T SO, 200 r cyna epitinrenae 216 r (16+200=216) epitiHai kacanaibl:

/7N

SO, 200r | 2161
l6r H,0 >| epiTiHgi

SO, KBIIKBUIIBI TOTHIK, cyFa Tycipinrenae H,SO; xacamamsl.
SOZ + H20 —>H2803

Peaxmus 6oiteiama 64 r SO, cyra tycipinrenae 82 r H,SO; xacanys! 6enriii
6onca, 16 r SO, -nan xacanarsin H,SO; Mmaccacbin TabaMbI3:

16 X 16+ 82
SO, + H,O —>H,SO03 x= — =20,5r H,S0O;
64 82 64

Peakumsinan coH >xacamraH epiTiHaiae epireH 3ar H,SO,; Oonbin, mnaiibi3
KOHIIEHTpAIMs COJ 3aT MAcCaChlHA KaThICThI €CENTEINE/L:
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C % — naiibI3 KOHIIEHTPALIUS;

Copm m .100% | ™1~ ep%FG.}H 3aT Maccackl;
my m, — epITIH/1 Maccachl.
C 20,5 040
o= T . 0/ —
% 216 100% = 9,4 %

Kayaowni: 9.4 %

3-ecen: 100 r cyra 58,5 r kaaMi KOCBLIFaHAA KACAJFAH ePiTiHAIHIH
naiibi3 KOHueHTpauusicold ( %) aHbIKTA.

Ecentin memyi: Kanuii OenceHal MeTana, cCyFa TYCKeH 3amarTa CyMEH
oceprnecin KOH sxacananbr na, cyTteri ra3 KyiiHae OOJiHIM MIbIFaIb:

2K+ 2H,0——»2KOH + Hp}
Peaxmus Ooitpiama 78 r K peakuunsra xipickenne 112 r KOH xone 2 1 cyTeri

rasel Oemince, 58,5 r K peaknusceinan xacanradn KOH >xoHe cyTeri MaccachiH
aHBIKTaNMBI3:

58,51
2K+ 2H20—>2KOH + Hzf
781 1121 27
58,5.112
XI(KOH) :T =84r
58,5+ 2
Xp (Hp) =————— =151

58,51 K 100 r cyna epirinrenne 1,5 r cyTeri ra3 Kyiinae epiTiHAiACH IIBIFBITT
KETCe, PeakIsIaH COH JKacajFaH epiTiHaiHiH Maccackl 157 T (58,5+100-1,5=157)
OoJanbl:

/\ 195 r H2
K 100r ‘ 157
58,51 H,0 | epiringi

i

Peakmnusaman coH jkacanmraH epitingine epireH 3atr KOH Oomnbin, mnaibi3
KOHIICHTPAIIMS COJI 3aT MaccachlHa KAThICThI €CEITEIIeI]:
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m, C,, — maibI3 KOHLIEHTpaIus;
Co,= . 100% | m, — epireH 3at Maccacsl;
m, — epiTiHI1l Maccachl.

Co,

= +100%=53,5¢
100158 ,5-1,5 | 100% T3S

Kayaowbi: 53,5 %

4-ecen: 200 r 5 %-ab1 x3He 500 r 20 %-ab1 NaCl epitinaisepi 0ip biabIcKa
cajiblll apajacThIPbLUIYbIHAH JKACAJFAaH epiTiHAIHIH NaibI3 KOHLEHTpa-
nuscbiH ( %) ecenre.

Ecentin memyi: Exi Typai konunenTpanusra ue 6onaran NaCl epitinainepin
O1p BIABICKA CAJIBII apalaCThIPBLICA, )KaHa KOHIEHTPALUSIIBI €pITIH/L XKacalabl.

AnaplH epiTIHAUIEpAIH OpKaNCBICBIHBIH KypaMblHAa Oap OOJFaH TY3.bIH
MacCachblH TayblIIl aJlaMbl3:

I-epitinaine 200 r epitinal maccacel 100 %-ae1 Kypaca, 5 % epired Ty3
Maccachl KaHIa €KeHIINH TabaMbl3:

200r ——— 100 % 200- 5

X| 5% x;(NaCl) = 100 =10T

2-epitinaine 500 r epitinai maccacsl 100 %-ae1 Kypaca, 20 % epireH Ty3
MaccCachbIHBIH KaHIlla eKeHIrH Ta0aMbI3:

500r ——— 100 % 500« 20

X 20 % x2(NaCl) :T =100 T

Enpi Gipinmni »koHe eKiHII epiTiHAIIepaeri Ty3 MaccadapblH KOCBHII KAkl
€pireH Ty3 MaccachlH TabaMbI3:

10 + 100 = 110 r »xanmsl epirexH Ty3

Bipiami epitinainig MaccaceH (200 r) exiHmni epiTiHAiHiH MaccackiHa (500
T') KOCBIII, )aHa epiTiHAIHIH Kalmbel MaccachiH Tabambiz: 200+500= 700 r

SN /N

200r 500
5% 700T 20 %
NaCl CPITIHAL NaCl

200+500=700 T epiTiHai

JKana epiTiHIIHIH *KaJIbl MAacCachl )KOHE OHJIa €PIreH TY3 Maccallapbl Oenrii
0oJI1bI, €H/I1 ePITIHAI KOHIEHTpauUsIChiH 1-hopmyina Herizinae TabaMbl3:
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10+ 100

y=———— 100 % =157°
Cos 200 + 500 /o 7%

Kayaosr: 15,7 %

Erep Oip epitinaire 6acka 3at KOChUIFaH 00Jica, aIbIH OacTamnKel epiTiHAIALT]
3aT KOCBUIATHIH 3aTIEH peaKIusra Kipicei Me, )KOK Ia aHBIKTAI aJTbIHAIBI.

Erep ecenTiH mapTeiHIa OepiireH 3aTTap ©3apa peakiusara Kipicce, peakius
TEHJIeyl »Ka3blll anblHAIbl. Peakius HOTHXKECIHIE jKacaldFaH 3aT epiTiHAl
KYpaMbIHJAFbl €PIreH 3aT PETIH/IE aIbIHABI 1a €CENTIH OPBIHIATYBI )KaJIFacaibl.

Erep peakuwusima TynOa maiima Ooica, epiTiHAIHIH JKallbl MaccachblHaH
TYHOAHBIH MaCCaChIH aI/Ipr apKBUIBI €PITIHAI Maccachl aHBIKTANA b, Peaknusiia
ra3 OeJiiHreH 0oJica, epiTiHl MaccachblHaH I'a3 MAaCcCaChlH albIpy ApKBLITBI CplTlH,[[l
Maccachl aHbIKTajaabl. TyHOa KoHE ra3 epiTiHalI KypamblHa KipMeimi, onap
epITIH/IIICH THICTAFbI 3aTTap OOJBIN €CENTeNeIi.

5-ecem: 416 r 20 %-ab1 BaCl, epirinaici :xone 568 r 10 %-a61 Na,SO,
epiTiHaiaepi 0ip bLABICKA CAJIBIN APAJIACTHIPBLIFAH/IA, )KACAJIFAH ePITIHAIHIH
naiibi3 KOHHeHTpauusacoiH ( %) aHbIKTA.

Ecentin memyi: Ocbl ecen Oip KaparaHaa 0i3 jKOoFapblJa KapacTbhIpFaH
9-ecemnke yKcac CHUSKTHI KepiHeni, Oipak Oy ecenrte 9-ecenTeH e3remieniri, 2
Typi 3at srHu BaCl, sxone Na,SO, epiTinainepi e3apa apanacThIpbUIbII JKaThIp.
Cox kyiiae epireH 3aTTap apachlH/la XUMUSIBIK PeakIus Kypel 1e TyHOa maiiga
Ooambl:

BaCl, + Na2804—>Baso4¢+ 2NaCl

Peaknus askranran col epitinaige NaCl epitinaine epireH Kyijae OOJIbIII,
NalbI3 KOHIEHTPAIMS COJI 3aTThIH MacCachlHa KATBICThI €CEITEIIe/I].

Annein BaCl, epiTiHmiciHIe epireH 3aTThIH MacCachblH JKOHE OHBIH 3aT
MOJIIIePIH TaybINl aJTaMbI3:

100 T epiTiHi 4161

/\

80 r epitkin (H,O) 20 repiren3ar  (BaCl,)

20 . 416
— oo =83.2r BaCl,
m 83,2
n— —— =
M 208

6 — JKanmmsl xumus, 11-cbIHbIN 81



Con ke3exrinikte Na,SO, epiTiHIICIHEH 9pi epireH 3aTThIH MacCachlH, Opi OHBIH
3aT MeJIIepiH TabaMbl’

100 r epiTiHmi 568r
90 r epitkim (H,0) l10repiren3ar  (Na,SO4)——X
10 « 568
X=— -
100 56,8T Na,SOy
m 08 MomNa,S0
M 142 > 254

Hewmexk 1-epitinaine 0,4 mons BaCl,, exinmii epitinaige 0,4 mons Na,SO,epiren
Kyiae OosraH srHM 3arTap 1:1 Moib KaTblHacTa OoiFaH ekeH. JKorapblaarsl
peakmus TeHJCYIHe HETi3/eNin aiTyra Oomanpl, sFHU peaknusra kipicetin BaCl,
xoHe Na,SO, 3aTTapbl CTeXeOMETPHUSIBIK KaThIHACTA (SIFHU COJI PEaKIIMsl COKbIHA
JIeH1H XKYpyl YIIIIH €Ki 3aT Ta )KeTKUTIKTI MeJep/e) OoFaH.

Enpi con peakumst HeriziHae xacanrad BaSO, TyYHOACBIHBIH JKOHE €pPITIH/IIE
kanraH NaCl-napislH MaccalapblH TaybIIl ajJaMbl3:

0,4 04— x,=0,4 x,=0,8
BaCl, + Nazso4—>Baso4¢+ 2NaCl
1 1 1 2
04 - 1
X1 21— = 0,4momp BaSOy4
04 - 2
X2 :1— = (,8mo1bNaCl
m=n.M
M(BaSO,4)=233r M(NaCl) = 58,5

m (BaSO4)=0,4-233=932r m (NaCl) = 0,8-58,5=46,8 T

JKaHna »xacanraH epiTiHlI MacCachlH TaybIll ajaMbI3: OYJI YIIiH OacTamkpbl epi-
TIHIITIEP1 MaccalapbIHBIH KOCHIHIBICHIHAH JKacaJIFaH TYHOA Maccachl albIpbLIA b
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SN N

416r 568r
20% 8_9(_),8 r 10%
BaCl, CpITIH/L Na,SO,
93,2r
BaSO4¢

KaHa epiTiHIIHIH Maccachl )KoHE OHJIa €pireH TY3 Maccaaapbl Oenriiai 601abl,
€H/I1 epiTiHAl KOHIEHTpalUsAChIH 1-dopMyia Heri3iHae Tabambl3:

46,8
= «100 % = 5,25 %
416+568-93,2

Co,

Hemex BaCl, xone Na,SO, epiTiHaiepi apanacTeIpblirad coH 5,25 %-abl
NacCl epitingici )xacaJiFaH eKeH.
Kayaosr: 5,25

TakbIpbin 0OMbIHILIA ecenTep:

1.23,5rK,0 126,5 r cyFa TycipiIreH ie >kacajirad epiTiH/A1H1H Malbl3 KOHI[CH-
TpauuscsiH ( %) ecenre.

2. 6,72 n (x.x.)SO, 80,8 T cyra TycipinreHae >kacajfaH epiTiH/iHIH Mailbi3
KOHLIEeHTpauusichiH ( %) ecenTe.

3. 108 r N,0O5200 r cyFa ciHIipUIreH/ 1€ )kKacallFaH HUTPAT KBIIITKBUIIBIH MaibI3
KOHIIeHTpauuchiH ( %) aHBIKTA.

4. 16,8 1 (x.x) CO, 2000 r cyra ciHAIpiITreH e )KacalfaH epiTiHAIHIH a3
KOHLIEHTpauuschiH ( %) aHbIKTA.

5. 100 r cyra 46 r HaTpHUii KOCBUIFaH/a >KacaliFaH epITIHIHIH Malbl3 KOHIICH-
TpauuschiH ( %) aHBIKTA.

6. 150 r cyra 60 r kanpIuii KOCBUIFAH/A XKacallFaH epiTiIHAIHIH Maibl3 KOHIICH-
TpauusicbiH ( %) aHBIKTA.

7.200 1 10 %-a61 xone 300 T 20 %-a61 NaNO; epiTinaiiepi O6ip bIABICKA
KYWBUIBITT apaJlaCTHIPBITYbIHAH JKacaJFaH epITIH/IIHIH Maibl3 KOHIICHTPAIUACHIH
( %) ecenre.

8. 150 1 40 %-me1 xone 250 r 30 %-ne1 NH,NO; epitinginepi 6ip bIIbICKa
KYHBUIBII apajlacThIPbLIYBbIHAH JKaCcaIFaH epITIH/IHIH Naiibl3 KOHIEHTPALUSIChIH
( %) ecenre.

9.520 1 10 %-a61 BaCl, epitinaici xxone 710 v 5 %-n61 Na,SO, epitinginepi
O0ip BIOBICKA KYWBUIBII apaiacThIPbUIFAHIA, JKacajfaH epITIHAIHIH Naibi3
KOHIICHTpaIUsChiH ( %) aHBIKTA.

10. 425120 %-a61 AgNO, epitingici xxone 195 15 %-np1 NaCl epitinginepi
Oip bLABICKA KYHBUIBIN apalacThIPbUIFaHAQ, JKacallfaH epITIHAIHIH TanbI3
KOHLEHTpauuschiH ( %) aHbIKTA.
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17-§. Ilaiipl3 KOHIEHTPAaNHUesbl, ePiTIHAI Maccachl, MOJIIEP] KIHE
TBHIFBI3/ABIFBI aPachIHAAFbI OaliJIaHbIC

Epitinai OoiipiHIIA ecenTep OpBIHAAFaHJa EpiTIHAI MeJjepi, epiTiHai
TBHIFBI3JIBIFBI CUSIKTHI TYCIHIKTEPMEH KaKTHIFBICYBIMBI3 MYMKiH. MyHIali ecenTepai
OpBIHJIAy/IaH aJJIBIH ePITIH/I1 Maccachl, epiTIH/1 MOJIIEepi KOHE ePITIHAl THIFbI3-
IBIFBIHBIH O1p-0OipiHe KaHail 0aiilaHbICTEUIBIFBIH KaPACThIPAMBI3.

EpiTiHai THIFBI3ABIFRIH () aHBIKTAY YIIIH €PIiTIHIIHIH JKaJIbl MACCACBIH (M,)
epitinai memnmepine (V) 6oy Kepek:

Y

4

Epiminoi maccacein (m,) epamm (2) nHemece xunoepammen (k2); epiminoi
monwepin (V) muniunump (M) nemece numpmen (1), an epiminoi mul2bl30bI2bIH
(p) e/mn Hemece Ke/n-nepmen OPHEKMEYIMI3 MYMKIH.

Con ¢dopmyna apKBLIBI eplTlH,Z[l MaccacblH (m,) aHbIKTay YIIIH epiTiHl
TBHIFBI3ABIFBIH (p) epiTiHal Menmepine (V) keOelTy kepek 00abl:

my = Vep

)
Axn epitinai menmepin (V) aHbIKTay YIIiH, €piTIHII MaccachiH (m,) epiTiHai
THIFBI3JIBIFBIHA (p) O6TyiMi3 Kepek O0omabl:

v o
Pl
1-ecen: Kypambinga 44,8 r KOH ycraran 200 ma (p= 1,12 r/mua)
epiTiHAiHiH MalbI3 KOHIEHTPaUusAChHIH ( %) aHBIKTA.
EcenTin memyi: ANIbIH €piTIHAIHIH MOJIIEP] MEH THIFBI3IBIFBI MOH/ICPIHEH
naiganaHbIl epiTiHIIHIH MaccachlH S-hopMyiara HETi31eiN, aHBIKTAIl aJTaMbl3:

m,= V.p=200 «1,12 =224 r epiTinmai

Epiren 3ar maccacel MeH epiTiHAIHIH Macca MoHAepi Oenrimi OGomasl. Exmi
epITiIHAIHIH NaibI3 KOHIEHTPaUUACHH |-(hopMynagaH naiananein TabaMbl3:

c 44,8
= 0; =20 %
% 294 100% 0

Kayaoni: 20 %

2-ecen:177,5 ma (p= 1,2 r/mia) 40 %-nb1 Na,SO, epiTinaici KypambiHaa
epireH 3aTTbhIH MaccachbliH (I) AaHBIKTA.

EcenTtin memyi: AJablH epiTIHAIHIH MeJIIEpl MEH THIFBI3ABIFBI MOHIECP1
apKbUIBI EPITIHIHIH MaccachblH S-popMynazaH maiaaaHplll, aHBIKTAM ajJaMbl3:
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m;=Vep =1775:12=213r epiTiHal

213 r epitinainig maccacel 100 %-1b1 Kypaca, onja epired 40 % Ty3 MaccachlH
TabaMbI3:

213 r epitingi —— 100 % _40-213
X 40 % X= oo =852r NaSo,

Hewmex epitiaaine 85,2 r Na,SO, epiTiireH exeH.
Kayaon1: 85,2 r.

TakpIpbin 00OlibIHIIA ecenTep:

1. Kypambiaga 80 r NaOH ycraran 300 mut (p= 1,12 r/mi1) epiTiHAIHIH MaibI3
KOHIIEHTpanuschiH ( %) aHbIKTA.

2. Kypamsbiana 49 r H,SO, ycraran 160 ma (p= 1,15 r/mi) epiTiHAiHIH MaibI3
KOHIICHTpaIUsChiH ( %) aHBIKTA.

3. 200 ma (p= 1,25 r/mn) 25 %-ae1 AgNO; epiTiHaicl KypaMblHIa epireH
3aTThIH MacCachiH (T') aHBIKTA.

4. 240 ma (p= 0,8 r/mm) 15 %-ne1 (NH,),SO, epiTiHaici KypaMmblHIa epireH
3aTTBIH MaccachlH (T) aHbIKTA.

18-§. MoJisip KoHLIEeHTpauus

1 7 epiTiHIIHIH KYpaMBbIHJIa €pireH 3aTThIH MOJIIIepi HeMece MOJISIp CaHbI COJ
EPITIHIIHIH MOJISIP KOHIEHTPAIMSCHI JCT aTalabl.

Momsip kornentpanusssl (Cy,) aHBIKTay YIIIH €pireH 3aT MeJIIepiH (n) co
epiTinainiy Memnmepine (V) 6eyimi3 Kepek.

C,\; — MOJIsIp KOHIIEHTpaIwst (Mob/1 Hemece M)
n— epireH 3aTThIH MeJIepi (MOJIb)
V —epitinai memuepi (1)

Cy=

<|=

Mounsp xonuentpauusubly (C,,) enmem Oipairi Monb/z Hemece M (Mmoisp)
O6onpin Tabbutanbl. EpireH 3aTThlH MeJIIepiH Mosbjae eimenMi3z. Mousp
KOHIIEHTpaLMs/1a epITIHAl MeJIIIEepl I-MEH OJIIIeHE].

Con ¢dopmynanan epireH 3aT MeJIIepiH (n) aHBIKTAY YUIIH €piTiHAI MOJSp
koHIeHTpanuschiH (Cy) epiTinai menmepine (V) keOelTy kepek 00abl.

n=Cy*V

Con popmymnanan epitinai mesmiepit (V) aHBIKTAy YIIIiH €pIreH 3aT MOJIIIEPIH
(n) epiTiHAiHIH MOJsp KoHIeHTpauusacbiHa (Cy) 0oy Kepek.
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epireH 3at

Cum

VepiTix-mi =

1-ecem: 0,75 moab NaNO; cyna epitivtin, 250 mu epitinai a3ipaenai. 2Kacan-
FaH epITIHAIHIH MOJISIP KOHIEHTPAUACHIH aHbIKTa. K:3 M

Ecenrtin memyi: 0,75 momp NaNO; Oenrim Memmiepaeri cyaa epiTiITeH,
Hotmxkene 250 mu siram 0,25 72 epitiaai kacanrad. Colt epiTiHAIHIH MOJIAP KOHIICH-
TPAIMCHIH aHBIKTAMMBI3:

D epiren 3ar 0,75
Cy=——"7"7"",=
\% epiTiHi 0,2

= 3 MOJIB/TT

Hemex 0,75 mons NaNO;-HbIH xacarad 250 mi1 epiTiHaici 3 MOJB/JT (MOJSPIIBI)
OonFaH.

Kayab6b1: 3 M

Erep ecentiH mapThiHAa epireH 3at Maccachl OepiireH 0osca, aJJiblH epireH 3at
MOJIILIEPiH aHBIKTAIl ajllaMbl3. byl yIIiH epireH 3aT MaccachlH COJI 3aTTHIH MOJISIP
MaccacblHa 061y Kepek.

m .
n _ epiren 3at
epireH 3ar

epiret 3at

Mornsip MaccaHbl aHBIKTAIl aJFaH COH, €CENTi OPbIHAYIbI KaJIFACTHIPAMBI3.

2-ecen: Kypambinaa 7,3 r HCI 0ap 6oaran, 0,1 M-ai HCI epitinaicinin
MeJIIIepiH ( J1 ) aHBIKTA.

Ecentin mwemyi: Anasia HCI-HbIH 3aT MeIIepiH TayblII alaMbl3:

7,3
n (HCl)= Mi = 365 0,2 monb

TabOwinran 3at MemepineH naiganansin HCl epiTiHaiCiHIH MOIIEPiH Ta0aMBbI3:

n . n

B epireH 3ar _ - 02 _

cu=— _—— |—/—> VT <, 01 27
epitinzi

Kayabbi: 2 1

3-ecen: Jluctupsenren cyra BaCl, kocbin, 300 ma 2 M-ai epitinai
nasipaanabl. Kocsliran BaCl,-HiH Maccachin anbiKkTa. K: 124,81

EcenTtin memyi: EpiTiHAiHIH Memepi MeEH MOISIP KOHICHTpAIUS
MoHAepiHeH naiaanansin BaCl, -HiH 3aT MeJIIEepiH TaybIll aJlaMbl3:
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: n=C, -V

n(BaCl,) = 2¢ 0,3= 0,6 mob

Cy=

n
v

BaCl, -niH 3at memnmiepi 6enrini 00k, €HAl OHBIH MaCCAChIH aHBIKTAMBI3:

m=n M
m (BaCl,) =0,6-208 = 124,8

Hemexk, 300 mu 2 M-ni epitinai xacany yiisa 124,8 r BaCl, epitinrex ekeH.

Kayaob1: 124,8 r

Erep ecenTiH mapTeiHIa epiTiHAI MeImepi 6ep1nMeI/1 eplTle Maccacsl
OHE epITiH/II THIFBI3BIFEI OepiyireH Oosica, auablH eplTlHI[l MeJIIIEPIH aHBIKTAl
anambi3. Epitinai menmepin (V) aHbIKTay YIIIH epiTiHAI MaccachiH (m,) epiTiHal
TBIFBI3JIBIFBIHA (p) O6TyiMi3 Kepek O0maibl:

m
V = 2

p

EcenTiH mapTelHAa €piTiHAI THIFBI3ABIFBI &/M1-0¢ KOHE EpITIHIl Maccachl
epamoa Oepinren 6osca, 6y popMyna apKbUTBI €CENTECEK ePITIHI MeJIepiH
ma-ne aHbIKTaiMbI3 koHEe 1000-Fa Oery apKbUTBI €PITIHAI MOJIIEPIH JTUTPMEH
OPHEKTEYIMI3 MYMKIH J1a €CENTI OPBIHAYAbI KAITFACThIPAMBI3.

Erep epiTiHAl THIFBI3ABIFBI K2/71-MEH JKOHE epITiHII Maccachl Ke-MEH
Oepinren Oosica, 6w hopMyna apKbIIbl €CENTECEK €PITIHIII MOJIIIEPiH JTUTPMEH
AHBIKTaMBI3 €CENTi OPBIHAYbI KaJTFACTBIPAMBI3.

4-ecen: 300 r cyra 36,5 r HCI kocbli1ybIHAH KacaJFaH epitinainin (p=1,12
I/MJI) MOJISIP KOHIIEHTPAUUACHIH (MOJIb/JI) AHBIKTA.

Ecentin memnyi:

AJIBIH epireH 3aTThIH 3aT MOJIIIEPIH TayblIl ajlaMbl3:

~ m _ 365
n(HCl)—M—— 365 1 Mo

300rcyna 36,5t HClepitinrenae 336,51 (300+36,5=336,5) epitinHi )kacanaibl.

/7N

HCl 300T 336,51
36,51 H,0 epiTiHIl

Y

Epitinal MaccacweiHaH maiiganaHbIll OHBIH MOJIIEPIH aHBIKTaHMBbI3:

M epiringi M epiripg
p= — = M T Vi = — o = 3303 _ 35605031
VepiTiHui p 1 2 1 2
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Epiren 3arTeiH Meuiiepi XKOHE epITIHAIHIH Memmepi Oenriai Oonabl, eHmal
EPITIHAIHIH MOJISIP KOHLEHTPAIUACHIH Ta0aMbI3:

N epiren sar 1
Cy=—— | = — =333 Moms/n
VepiTin[i 0;3

Kayaosb1: 3,33 M
TakbIpbin 0OMBIHIIA ecenTep:

1. 1,25 monp CaCl, cyna epitimin, 500 mn epitinai naspiasasl. JKacanran
epITIH/IIHIH MOJISIp KOHLEHTPALUSICHIH aHBIKTA.

2. 0,75 mons NH,CI cyna epirinin, 750 mu epitinai naspnannsl. XKacanran
epITIHIIHIH MOJISIp KOHLIEHTPALMSICHIH aHBIKTA.

3. Huctupnenren cyra NaCl koceim, 400 M 3 M-mi epiTiHIl dasipiiaHabl.
Kocouiran NaCl-ab1H MaccachblH aHBIKTA.

4. Quctupnenren cyra Na,SO, kocsit, 200 miu 1,5 M-71i epiTiHal gaspiaHibl.
Kocwutran Na,SO,-TiH MaccachlH aHBIKTA.

5. 300 r cyra 147 r H,SO, xocbutyblHaH XacanraH epiTinaiaiy (p=1,1175 r/
MJI) MOJISIp KOHIIEHTPALUSICHIH (MOJIb//1) aHBIKTA.

6. 250 r cyra 80 r NaOH koceinysiHaH jkacainfaH epiTiHaiHiH (p=1,11/Mm1)
MOJISIp KOHLIEHTPAIUACHIH (MOJIb/1) aHBIKTA.

7. Kypambigga 11,7 v NaCl ©Gap OGonran, 0,5 M-n1i HCI epiringicinig
MeJIILEpiH (1) aHBIKTA.

8. Kypameraga 16,4 r H,SO, 6ap Gosran, 0,25 M-11i epiTiHIICIHIH MOJIIIEPiH
(1) aHBIKTA.

19-§. KaabInThl KOHIEHTpALUs

1 2 epiTiHAIHIH KYpaMBbIHJa epireH 3aTThlH 3KBHUBAJEHTTIK MeJIIEpi col
epITIHIIHIH KAJbINThI KOHIEHTPAIUICHI JICTI aTaiaJibl.

KanbITsl KOHIIEHTpAIUsSHBI aHBIKTAyJaH aJIJ[bIH, €pIreH 3aTThIH SKBUBAJICHT-
TIK MeJIIIepl He eKeHITH KoHe Kajail aHbIKTaJIybIH TYCIHII aJybIMBI3 KEpEK.

EpireH 3aTThIH SKBUBAJIEHTTIK MOJIIEPiH (1,,,) aHBIKTAY YILIiH €pireH 3aTThIH
MaccachlH (m) epireH 3aTThIH YKBUBAJIEHTTIK MaccackiHa (E) Gemyimis kepexk.

n ., — epireH 3aTThIH YKBUBAJICHTTIK MeJIIepi (I/ 3KB);
m — epireH 3aTThIH Maccachl (T);
E — epireH 3aTThIH 5KBUBAJICHTTIK Maccachl (9KB).

m|§

N ykg
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1-ecen: 24,5 r H,SO-HiH 3KBHBaJIeHTTIK MoJilIepPiH (I/9KB) aHBIKTA.
Annea H,SO,-HBIH 5KBHBaJICHTTIK MACCAChIH TAYbIIl allaMbl3:

E x-n — KbIIKBIIABIH 9KBUBAJIEHTTIK Maccachl (T);

= Mn M.y — KBIIIKBUIIBIH MOJISIp Maccachl (T);
n (H) n (H) — meTanra opeiH Gepe anarblH CyTET1Iep CaHbl.
M(H,SO4) 98
E(HzSO4) = H(H) = 5 =49

Enni con popmyna Herizinae H,SO,-HbIH SKBUBAJIEHTTIK MOJIIEPiH TaOaMbl3:

Moo= | = =22 g5y
SKB E 49 ,> I'/OKB

Kayaosr: 0,5 r/axB

KaabinTel koHuenTpauusHbl (Cy) aHBIKTAY YIIIiH €pireH 3aTThIH SKBUBAJICHT-
TiK MOJIIEPiH (n,,,) CON epiTiHAiHIH MommepiHe (V) 0emyiMi3 Kepek.

JKB.

N s Cy— KaJlbIITbl KOHLECHTPALHs (N); ‘
Cy= — | n,,— €pireH 3aTThIH 5KBUBAJICHTTIK MOJIIEPI (I/3KB);
v V — epiTinai meepi (7).

Kanpintel koHneHTparusabiy (Cy) emmem Oipmiri N (KansinThl). KambmTs
KOHIICHTpAIMAAA ePITIH/II MOJIIIeP] I-MeH OJIIIEHE/].

Con dpopMynagaH epireH 3aTThIH SKBUBAJICHTTIK MOJIIEPiH (1,,,) aHBIKTAY YIIIiH,
epITIHAIHIH KaJaeIThl KOHIeHTpanuschiH (Cy) epiTinai memmepine (V) keOehTy
KepeK 0OoJajIbl.

naKB=CN %

Con popmynanan epitini memepid (V) aHbIKTay YIIIiH, €pireH 3aTThIH TPaMM
SKBUBAJIEHTTIK MeumepiH (n,,) pITIHAIHIH KaJbINThl KoHIEHTpanuschiHa (Cy)
0oy Kepek.

2-ecen: 5 51 epitinai Kypambinaa 3 r/a3kB HCI 6ousica, cou epitinaiHin
KaJbINThl KOHIEHTPAIUSACHIH AHBIKTA.
EcenTin memyi:
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EpiTinainiy Meiepi )koHe epireH 3aTThlH YKBUBAJICHTTIK MOJIIIEPiHIH MOH-
JepiHEeH MaiIalanblll epiTIHAIHIH KaIbIITHUIBIFBIH aHBIKTAMBI3:

N 5xs

3
CN = = — = 0,6 N
VepiTiH}li 5

JleMexk, epiTiHIiHIH KaJIBINTH KoHIeHTpanuscel 0,6 N exeH.
Kayaob1: 0,6 N

3-ecen: 5000 r cyra 68,4 r Ba(OH), KocblIybIHAH KAacaJFaH epiTiHAIHIH
(p=1,267 r/mu1) KaapINThl KOHUEHTPanusAchbIH (N) aHBIKTA.

Ecenrin memnryi:

Anpaeia, Ba(OH),-HbIH SKBUBaJICHT MacCaChIH TaybIIl aJlaMbl3:

Vi E yeri; — HET13 MOJIAp Maccacsl (T);
HEr13 .
Eneriz= —OH M geriz — HETI3 DKBUBAJIEHT Maccacsl (Tp) (T);
n (OH) n — OH tomn cansl;
M(Ba(OH),) 171
E(Ba(OH))= ——=— = —— =85,5

n(OH) 2

EHnni epireH 3aTThIiH 2KBUBAJICHT MOJIIIEPIH TAYbIT aJTaMbI3:

Mo = = 4 8 o B (OH)
9KB — T [& = U,0 I/3KB ba
E | 855 g

5000 r cyna 68,4 r Ba(OH), epitinrenne 5068,4 r (5000+68,4=5068,4) epiTinmai

Kacajaaabl.

Ba(OH), | 50001 5068,4r
68,4 r H,O > epiTinai

EpitianiHiH Maccachl OHE THIFBI3IBIFBIHBIH MOHJIEpi Oi3re Oenrimi, Oy
MOJIIMETTEp KOMETIMEH epITIHAIHIH MOJIILEPiH aHBIKTalMbI3:

Mepirinmi Mepiringi 5017,1 5068.,4
= — >V... = = = =4000 m1 =4 x
p EpITIHAL p 19003 1,267

VepiTiHIIi
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Epiren 3aTTbIH AKBUBAJICHTTIK MOJIIEpIH EPITIHIIHIH MemmepiHe (1) Oeuir,
epITIHAIHIH KaJIBIITH KOHIIEHTPALUSICHIH Ta0aMbI3:

N >xB 0.8
Cn= 0 | =—2

v epiTiHai 4

=0,2N

JleMek, 013 masipjaraH epiTiHIHIH KaJbIThl KOHIIEHTpanuschl 0,2 N ekeH.
Kayaowbri: 0,2 N

4-ecen: 9,8 r H,SO,-ubIH 0,2 N-j1b1 epiTiHaiciHiH MoJIIIepiH (1) AaHBIKTA.
Ecenrin memyi: Anasia H,SO,-HbIH 95KBHBaJICHTTIK MaCcCaChIH TaybII aJIaMbI3:

Ey.n— KBIIIKBUT SKBUBAJIEHT Maccachl (T);

E n= ML M, ., — KBIIIKBUT MOJISIP Maccacs! (T);
n (H) n (H) — Metanira opHbIH Oepe anaTblH CyTeTrIep CaHBbl.
E(H,SOy4)= M50, %8
2 4 H(H) - 2

Enni H,SO, maccacbiHaH maiijananblll OHBIH SKBUBAJIEHTTIK MOIIIEPiH

TabaMbI3:
_ m 9,8
Nyp= E_ = ng 0,2 I'/9KB HzSO4
TaObIFaH SKBUBAJIEHT MOJIIEPAl CON €pITIHAIHIH KaJbIThl KOHIIEHTpPa-
nusceiHa 6enin, H,SO, epiTinaiciHiH MeIepiH Tabambl3:

N 5kp N 5kp 02
b)

o= | T> V= o= grcla

A%

Kayaob1: 1 7
TakpIpbin 0olibIHINIA ecenTep:

1. 10,25 r H,SO,-HbBIH I/9KB-Tep CaHBIH aHBIKTA.

2.20,8 r AI(OH);-HbIH I/9KB-T€p CaHBIH aHBIKTA.

3. 6,67 r Fe,(SO,);-HBIH I/2KB-T€p CaHBIH aHBIKTA.

4. 6 1 epitinai kypambeiaga 3 1/3xB NaCl 6oca, coir epiTiHAIHIH KaJTbIIThI
KOHIICHTPAIUSCHIH aHBIKTA.

5. 1z epitinai kypambiaga 2 r/2xkB NH,CI 6omnca, con epiTiHAIHIH KaJbIIThI
KOHIICHTPAIUSCHIH aHBIKTA.
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6. 500 r cyra 85,5 r Ba(OH), kocwutysiHaH kacanran epiTinainig (p=1,171 r/
MJ1) KaJIbINThl KOHLIEHTpanusachiH (N) aHbIKTA.

7.200 r cyra 98 r H,SO, KocwutybIHaH XacainraH epiTinainiy (p=1,192 r/mir)
KaJbINThl KOHIEHTpausachiH (N) aHbIKTA.

8. 8,2 r H,SO;-sb1H 0,25 N-111 epiTiHAICIHIH MeJIIIEpiH (1) aHBIKTA.

9. 12,6 r HNO,-sb1H 0,5 N-11i epiTiHAICIHIH MeJmepid (J1) aHbIKTA.

20-§. IaiibI3 :KIHEe MOJISIP KOHIEHTPALMS apaChIHAAFbl 0aHIaAHBIC

EcenTiH mapTeiHa naibl3 KOHIEHTPAIHs Oenrisi O0JIbI, MOJIIp KOHIIEHTpa-
nusanbl (C,,) aHbIKTay Kepek Oojca, maifbl3 koHueHTpauusHbiH (C.,) epiTiHl
THIFBI3BIFBIHA (P) koHEe 10-Fa keOeiTeMi3 JKOHE JKacaliFaH CaHJIbl €pIreH 3aTThIH

MoJIsip MaccacbiHa (M) Gernemis.
M — monsip KOHUEHTpaLus;

Co,+10+p | Co, — maiibI3 KOHIEHTPALKS,;
M~ M M — epireH 3aTTBIH MOJISIP Maccachl;
P — EpITIHIIHIH THIFBI3BIFHI.

Erep ecenrtiH mapTeiHAa MOJSp KOHLEHTpauus Oenriyi OoJbIm, MaibI3
koHIeHTpanusasl C ,,) aHBIKTay Kepek Ooiica, Moysp KoHmeHTparusHel (C,,)
epireH 3arThlH MoJisip MaccacbiHa (M) keOeiTim, »acajlfaH CaHAbl €piTIHII
ThIFbI3ABIFBIH (p) 10 -Fa 6enreH keOelTIHICIHE OOJIEMI3.

CM — MoJsip KOHIIEHTpAIIKs;

Cym M C,, — maiipI3 KOHIIEHTpaIIKS;
oy = . .
Yo 010 M - e[.)ll'"eH‘Sa'TTBIH MOJISIP MaccCachl;
P — €pITIHAIHIH THIFBI3ABIFHI.

byn dbopmynanap apkpuUibl Talbl3 KOHIIEHTpAIUs OepiiareHie MOJIsip KOH-
[EHTpALUSHBI, MOJSP KOHIIEHTpanus OepiiareHae Maibl3 KOHIEHTPALUSIHBI
AHBIKTAybIMBI3 MYMKIiH.

Erep ecenTiH mapThiHIa 9pi AKBI3, 9pi MOJISIP KOHIIEHTpalus OepinreH 6osnca,
KOFapbIIarbl (pOpMya apKbLIbI COJl €PITIHAIHIH THIFBI3ABIFEIH AHBIKTAYyBIMBI3
MYMKIH. EpITIHAl THIFBI3ABIFBIH (p) aHBIKTAY YIIIH MOJISIP KOHLEHTpAlHSIHBI
(Cy) epireH 3arThlH MoJisip MaccackiHa (M) keOeiTim, jkacajaraH CaHAbI MalbI3
koHueHTpanusasl (C,,) 10-ra Oenren kebewTiHaICIHE OOMIEMI3.

Cppe M
P Ty, 10

Erep ecenTiH mapTteiHaa Oenrici3 3aT epiTiHAICIHIH TalbI3, MOJISIP KOHIICH-
Tpamusaapbl KOHE €PITIHAI THIFBI3ABIFBI OeNriyi 00jca, epireH 3aTThIH MOJISP
MacCachlH aHBIKTAWMBI3 )KOHE MOJISIp Macca apKbLJIbl €pireH 0enrici3 3aTThIH aThIH
Oimin amybIMbI3 MyMKiH. Epiren 3aTTbiH Mossip MaccacklH (M) aHBIKTay YILIiH
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naiie3 koHIeHTpaiusHel (C,,) epiTiHl THIFBI3ABIFRIHA () jkoHE 10-Fa kebeiTeMis.
[IpIKKaH HOTHKEH1 epireH 3aTThIH MOJISIp KoHIeHTpauusiceiHa (C,,) Oenemis.

Co '10'
Moo 2P
Cm

1-ecen: 20 %-ab1 (p=1,25 r/ma) KOH epiTinaicinin MoJsip KOHIEHTpa-
HMSACHIH AHBIKTA.

Ecentin memyi: Ocel ecenti naibl3 KOHIEHTPALUAIaH MOJISIp KOHIEHTpa-
usira eTy popMyrnachlHaH NaianaHbll OHAM OpBIHAYBIMBI3 MYMKIH:

Core o 20+1,25-10
- Swrptl0 s SR LT e M

C
M= — 56

Kayaobr: 4,46 M

2-ecen: 1,5 M-ai (p=1,26 r/ma) HNO,; epitingiciHin nmaibl3 KOHIEHT-
PauMsSChIH AHBIKTA.

Ecentin memyi: Ocel ecenti MOIsp KOHIEHTpAIMSIaH Taibl3 KOHIIEHTpa-
nusra Ty GopMyiachliHaH MaianaHbIll OHAM OPBIH/IaybIMBI3 MYMKIH:

_Cu- M 126 7.5 %
p-10 1,26+10

C%:

Kayaow1: 7,5 %

3-ecen: KNO;-HbIH 20,2 Y%-ab1 epiTiHAICIHIH MOJIAP KOHLEHTPALMUSACHI
2,5 M 0oJ1ca, coJ1 epiTiHAiHIH THIFBI3ABIFBIH AHBIKTA.

Ecentin mwemyi: EpiTiHAIHIH THIFBI3ABIFBIH Ta0y1a MOJISIP KOHIEHT AU AaH
naibl3 KOHIEHTpauusra oty (Gopmynacel 0i3re Heri3ri gopmyna Ooxbln ecen-
teneni. bi3z con ¢popmynanan naiganaHen epiTiHAIHIH THIFBI3ABIFBIH TalOy Gop-
MYJIachlH HIBIFAPYBIMBI3 MYMKIH:

Cv- M

COOZ
ST

CveM 25.101
: p C%. 10 20’2. 10 = 1,25 I/MII

Hemek, KNO; epiTiHAiCiHIH THIFBI3ABIFRI 1,25 /M1 O0IFaH €KeH.

Kayaobri: 1,25 r/ma

4-ecen: 16 %-ab1 (p=1,4r/mJ41) Oeurici3 3aT epiTiHaiCiHIH MOJISIP KOHIIEH-
Tpauusicsl 4 M-ra TeH 00Jica, coJ1 epiTiHaixe epiren 0erici3 3aTThl aHBIKTA.

EcenTtin memyi: Epiren 3arteiH mossip MaccacelH (Mr) Tabyma Mousp
KOHIICHTpallUsAaH Talbl3 KOHIICHTpamusra ety ¢opmyiackl 0i3re Herisri
dbopmyna 6ol ecenrteneni. biz con hopmynagan naiganaHein epireH 3aTThIH
MOJISIp MaccachlH Taly (hOpPMYIIachIH IIBIFAPYBIMbI3 MYMKIH:
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C .M o/ ® . ° .
Cor—M = /> M _Cy-10-p _ 16-10-14
p-10 Cu 4

JleMek epireH 3aTThIH MOJsp Mmaccachl 56 r/monb ekeH, 6yn KOH Gonbin
taObutanabl. (Tycinix: monsap maccacwvl 56 2/monv 6onean Fe 3amol 0a 6ap, bipak
Fe cyoa epimetioi sicone epiminoi scacamazanovievl ywin Fe Oypuic ocayan
peminoe Kabwvli0anHoauiobl.)

Kayaos1: KOH

= 56 T/MOJIb

TakbIpbin 0OMBIHIIA ecenTep:

1.5 %-no1 (p =1,26 r/Mm) HNO, epiTiHIiCiHIH MOJISIP KOHLEHTPAIUSICHIH
AHBIKTA.

2.40 %-gw1 (p = 1,225 r/mn) H,SO, epiTiHAICIHIH MOJISIP KOHIIEHTPAIUACHIH
aHBIKTA.

3. 3 M-nst (p = 1,275 v/mn) NaNO; epiTiHAICIHIH TaibI3 KOHIICHTPAIUACHIH
aHBIKTA.

4. 0,5 M-nst (p = 1,19 r/mr) KBr epiTiHaiciHIH Maiibl3 KOHIEHTPAUSICHIH
AHBIKTA.

5. NaNO;-sb1H 17 %-1b1 epiTiHIICIHIH MOJISP KOHIIEHTpamusicel 2,5 M 6o71-
ca, COJI epITIHIHIH THIFBI3bIFBIH aHBIKTA.

6. CaCl,-HiH 55,5 %-ab1 epiTiHIICIHIH MOJISIp KOHIIEHTparusicel 6 M 0orca,
COJI epITIHAIHIH THIFBI3IBIFBIH AHBIKTA.

7.25 %-np1 (p=1,176 1/M1) Genrici3 3aT epiTiHAICIHIH MOJISP KOHIIEHTPALHSICHI
3 M-ra Teq Ooisica, con epiTiHaiie epireH Oeinrici3 3aTThl (Tapbl) aHBIKTA.

8. 16 %-nb1 (p=1,2 r/mn) Oenrici3 3aT €piTIHAICIHIH MOJISIP KOHIEHTPALIHSICHI
4,8 M-ra TeH 0oJca, coll epiTiHIIIe epireH Oenrici3 3aTThl aHBIKTA.

21-§. ITaiibI3 KoHe KAJNbINTHI KOHIEHTPaLHs apacbIHAaFrbl 0alJIaHbIC

Ecenrtiy mapTeiHIa maiibl3 KOHLEHTpAIMsS Oenriini OONbIN, KaJbINThl KOH-
neHTpanusael (Cy) aHBIKTAay Kepek Oosica, maidpi3 KoHUeHTpanusHbl (C%)
epITIH/I THIFbI3ABIFbIHA (p) XoHEe 10-ra keOeiiteMi3. IIIbIKKaH HOTHXKEH] epireH
3aTTHIH YKBUBaJIEHT MaccachiHa (E) Oememis.

Cy — KQJIIBINTHI KOHIICHTPAIIUS;
C = Co,+10+p C,, — maibI3 KOHIICHTPAIIHS;

N™ M E — epireH 3aTThIH SKBUBAJICHTTIK MaccCachl;
P — EpITIHIIHIH THIFBI3IBIFBI.

Erep ecenrtiy mapThiHIa KaJbINThI KOHIICHTpAIUs OENTinai OONbIN, Maibi3
koHueHTpanusHbl (C%) aHBIKTAay Kepek 00jica, KaJbIIThl KOHIEHTPAIUSHBI
(Cy) epireH 3aTThiH dKBUBaJEHTTIK MaccachkiHa (E) keOelTin, xacaaraH CaHIbI
epiTiHAl THIFBI3ABIFBIH (p) 10-Fa GesireH kebelTiHaire 6e1eMi3.

C .E Cy — KaJbIIThl KOHIEHTpAIHS;

= C,, — maiibl3 KOHIIEHTpaLus;

" p-10 E — epireH 3aTThIH SKBUBAJIEHTTIK Maccachl;
P — epITIHIIHIH THIFBI3bIFHI.
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byn ¢dopmynanap apkpuibl Naibl3 KOHIEHTpalus OepilreHae MoJsp KOH-
[EHTPAMsIHbBI, MOJIAP KOHLEHTpanus OepiireHne Maibl3 KOHIICHTPALUSIHBI
AHBIKTAYBIMBI3 MYMKIH.

Erep ecentiH mapTeiHAa opl mailbl3, 9pi KaJIbIIThI KOHI[EHTPAIHS OepiiireH
6oIca, KOFAPBIIAFbl (dopMyna apKbUIbl COJN €PITIHAIHIH THIFBI3IBIFBIH AHBIK-
TaybIMbI3 MYMKIH. EplTle THIFbI3/IBIFbIH (p) aHBIKTAy YIUIH KaJbIIThl KOH-
nentpanusanel (Cy) epireH 3aTThlH SKBHBaJIEHTTIK MaccackiHa (E) xebewtim, jxa-
CaJIFaH caH bl MaibI3 KoHIeHTpausiHbl (C,,) 10-ra OenreH keOeiTiHAICIHE OOsIEMI3.

Cn -E

P= ", 10

Erep ecenrtiH mapTteiHga Oenrici3 3aT epITIHAICIHIH TaWbI3, KaJBIITHI
KOHIICHTpAIAsJIAphl MEH EPITIHII THIFBI3ABIFBI Oenriii Ooyica, epireH 3aTThIH
SKBUBAJICHTTIK MaccachblH aHBIKTAybIMbI3 JKOHE SKBHMBAJIEHTTIK Maccachbl
apKbUIbl epireH Oenrici3 3aTThIH aThIH OLIIN alybIMbI3 MYMKiH. EpireH 3aTThiH
SKBHUBaJIEHTTIK MaccackiH (E) anbikTay ymiiH mnaibi3 xkoHieHTpanusabl (C o)
epITIH/II THIFBI3ABIFEIHA (p) KoHEe 10-Fa keOeliTemis. XKacanFraH HOTH)KEH1 epireH
3aTTHIH KaJBIITH KOHIIeHTpanusaceiHa (Cy) 6enemis.

Cy,+10 +p
- ——

1-ecen: 4 N-ai (p=1,306 r/ma) H,PO, epitingiciHiH maibl3 KOHIEH-
TPalUsACHIH AHBIKTA.

Ecentin memyi: Ocbl ecenTi KaJbINThl KOHIICHTPAIMAAH Talbl3 KOHIICH-
Tpamusira eTy GopMyJiachblHAH TaigadaHbIl OHAW OPBIHIaybIMbI3 MYMKIH:

M(H3POy) 98
E(H;PO4)= @ - 3 =3267
Cy-E| 4.3267
Co=— =10 %

p-10 | 1306.10

Kayaobi: 10 %

2-ecen: 10 %-ab1 (p=1,23 r/ma) H,SO; epiTiHaiciHiH KaJbINTHI KOHLEHT-
pauMsChIH AHBIKTA.
EcenTin memyi: Angsia H,SO;-HBIH 5KBUBaIEHTTIK MAaCCACHIH TAYBIIT aJIaMbI3:

M k-n E,., — KbIIIKbUT 9KBUBAJIEHTTIK MacCachl;
en = (H) M,., — KBILIKBUI MOJISIp Maccachl (T); .
n — H -meTanra opHbIH Oepe anaThlH CyTeTiJIep CaHbI.
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Ocpl ecenTi MaibI3 KOHIEHTPAIMSIaH KBTI KOHIIEHTPAIUsAFa 0Ty popmy-
JaChIHAH TalIaJIaHbIN OHAW OPBIHAYBIMBI3 MYMKIH:
Cyr pr10  |_10-1,23-10 _

CN: 3N

Kayaobr: 3 N

Mouisip K9He KAJIBINThI KOHIEHTPAUSA apachbIHAAaFbl OallJIaHbIC

Ecentiy mapTeiaaa Moisap KOHIEHTpaLust Oenriiai 00BN, KaJbIIThl KOHIEH-
tpauusiael (Cy) aHBIKTay Kepek Ooica, momsip koHueHTpauusHel (C,,) epireH
3aTThIH KypaMbIHJaFbl KaTHOHHBIH BajeHTTulirine (Val(kat)) sxoHe epireH 3ar Ky-
paMbIHAarel KaTHOHHBIH caHblHa (n(kat)) xkeOelTy apKblabl OHail TaOybIMBI3
MYMKIH.

Cn = Cy - Val(kat)-n(kat)

C\ — kaneinThl KoHIICHTpanus (N);

Cy — Modtsip koHteHTpanus (M);

(Val(kat)) — epiren 3aT KypaMbIHIaFbl

KaTHOHHBIH BAJICHTTLUIITI (BaJICHTTLIIK);

n(kat)) — epireH 3aT KypaMbIHIaFbl KATHOHHBIH CaHBI

Erep ecentiH mapTeiHAa KajbIIThl KOHIEHTpALuUs Oenrisii OOJBII, MOJSp
koHneHTpanusiabl (Cy,) aHbIKTay Kepek 0olica, KambinThl KoHIEeHTpanusabl (Cy)
epireH 3arThlH KypamblHAarbl katuoH BajeHTTUriri (Val(kat)) xoHe epireH 3at
KypaMbIHAaFel KaTuOH caHbl (n(kat)) keOeliTiHaiciHe Oenemis.

Cn

C =
M Val(kat) «n(kat)

C\ — KaneinTsl KoHIeHTparus (N);

Cy — Mousap xkoHueHTpauus (M);

(Val(kat)) — epiren 3at KypaMbIHAaFbl KATHOHHBIH BaJICHTTLUIIT] (BAJJICHTTLTIK);
n (kat) — epirex 3at KypaMbIHAaFbl KATHOHHBIH CAHBI.

3-ecem: 1,5 M-ai Na,SO, epiTinaiciHiH KaJbINTbhl KOHIEHTPALHUSCHIH
aHBIKTA.

EcenTin memyi:

Epitinainig Monsip KOHUEHTpauuss MoOHI Oenrurl OoJiFaHma TOMEHIETI
dbopmyna apKblIbl KaJIbIIThl KOHIEHTPALMSHbBI aHBIKTaybIMbI3 MYMKIH: (Na,SO,
KYpamulHOazvl Kamuow senu Na eanenmminiei 1-ce, unoexci 2-ce mew)
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Cn= Cy - Val(kat)-n(kat)

Cy=15-(1+2)=3N

JHemek, 1,5 M-ni Na,SO,-HbIH KaJIbIITH KOHIIEHTpausichl 3N-Fa TeH €KEH.
Kayaob1: 3 N

4-ecen: 7,5 N-1i Al (NO,), epiTiHaiciHiH M0JISIp KOHIEHTPAIUSICHIH AHBIKTA.

Ecenrin memnryi:

EpiTinainiH KaaeIThl KOHIEHTpAIM MoHI Oenrin OonFaHIa MOJsp KOHICH-
TpanusHbl TaOybIMbI3 MYMKIiH: (AI(NO;); Kypamvinoaewt xamuoHn seuu Al-Oin
eanenmminiei 3-xe, unoexci I1-ece men)

_ Cn _ 15
M Val(kat)-nka) |~ 3.1 >N

Hemek, 7,5 N-ni AI(NO;);-HiH MOJISIp KOHIIEHTpaIuschl 2,5 M-ra TeH 001a/pl.
Kayaonr: 2,5 M

TaxkpIpbin 00HBIHIIA ecenTep:

1. 3,5 N-m (p = 1,143 r/mu) H,SO, epiTiHaiciHiH maibl3 KOHIIEHTPALUSICHIH
AHBIKTA.

2. 3 N-ni (p = 1,455 r/mn) K,CrO, epiTiHIiCiHIH Maiibl3 KOHIICHTPAIUSICHIH
aHBIKTA.

3.25 %-nab1 (p=1,25 r/m) NH,NO; epiTiHAICIHIH KaJbIITHl KOHIEHTPALUSACHIH
AHBIKTA.

4.40 %-np1 (p=1,2 r/mn) AI(NO,), epiTiHAICIHIH KaJBINTHI KOHIIEHTPAIUSICHIH
AHBIKTA.

5.2,5 M-ni Fe,(SO,), epiTiHaICiHIH KaJBINITHl KOHIICHTPAIUSACHIH aHBIKTA.

6. 5 M-ni CaCl, epiTiHaiCiHIH KaJbINTHl KOHIIEHTPALUSICHIH aHBIKTA.

7. 3 N-ni Fe(NO,), epiTiHAICIHIH MOJISIp KOHIIEHTPALMSICHIH aHBIKTA.

8. 9 N-nm1 Al,(SO,); epiTIHAICIHIH MOJISP KOHIIEHTPALUACHIH aHbIKTA.

9. 4 N-mi (p=1,25 r/mi) NaOH epiTiHmiciHIH Maibl3 KOHIIEHTPAIUSICHIH aHBIKTA.

10. 3,2 N-mi (p=1,28 r/ma) CuSO, epiTiHIICiHIH Mailbl3 KOHIEHTPALUSICHIH
AHBIKTA.

11. 28 %-np1 (p=1,2 r/mur) KOH epiTiHAiciHIH KaJbIIThl KOHIEHTPAIUSICHIH
AHBIKTA.

12. 26 %-as1 (p=1,2 r/mi) BaCl, epiTiHIiCiHIH KaJIbINThl KOHIEHTPALUSICHIH
AHBIKTA.

13. 4 M-ni Al,(SO,); epiTiHIICIHIH KaJbIITHl KOHIEHTPALUSICHIH aHBIKTA.

14. 0,5 M- AI(NO,), epiTiHIICIHIH KaJIBINITHl KOHIICHTPAIUSACHIH aHBIKTA.

15. 6 N-mi H,SO, epiTiHaiCiHIH MOJSP KOHIIEHTPAIUACHIH aHBIKTA.

16. 2 N-ni H,PO, epiTinaiciHiH MOJIsIp KOHIIEHTPALIUSACHIH aHBIKTA.
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5-bOJIIM. PEAKIUSA KbIJIJAM/bIT'bI
22-§. Peakuusi KbLI1IaMIBIFbI Typajbl TYCIHiK

XUMUANBIK peakius — TYHIpIIiKTep (MOJIeKyla, aToM, MOHJAp) JIeH KaHa
TyHipmikrep sxacany. Kei0ip XUMUANBIK peakuusuiap ete Te3 Oonaabl, al
Oackamapbl JKall JKYpreHJAIriHeH OipHemie caraTka HeMece OipHeme KyHre
CO3BUTYBI MYMKiH. OTe JXbUIJIaM XYPETiH peakiusuiap keOiHece KOMapbUIbICIICH
xkypeni. [lopoXTeIH KaHyBI, 1K1 XKaHy ABUTaTeNl nuauHapinge 15:1 karwsicta
apaJlacThIpbUIFaH aya MeH OCH3UH (ColiKec TypJe) HiH XKaHYybl ©Te Te3 )KYPETiH
peakuusuiapra Mbicai 6ona ananel. bapuii xmopun skoHe Cynb(aT KbIIIKbUIBIHBIH
epiTiHALIepl apanacThIpbUIFaH/A 1a aK TYHOA eTe Te3 MypcaTTa jKacayabl.

BaCl, + H,SO4 —> BaSO4V + 2HCI

Temip MyXiTyl ©Te Kail Kypeni.

4Fe + 6H,O + 30,——>4Fe¢(OH);

OHBIH 6HIMIH KOpYy YIIiH Hedyip Y3aK yaKbIT KYTy KEpeK.

PeakuusiHbIH OPTAlIA KBIIAAMABIFBI — OYJI peakisaFra KipiCeTiH 3aTTapsl
HEMece peaklMsi HOTHXKECIHJIE KacalaThlH OHIMHIH KOHIEHTPAMICHIH Oenriii
yakbIT Oipiri imriHgeri e3repici. PeakiustHbIH OpTaiiia K bUTJaM/IbIFbIH aHBIKTAY1a
TeMeH 1eTi (popMyIia KOJIAaHbLIa bl

C,— peakmus 6acTamyblHaH aJIBIHFBI 3aTTHIH
KOHIICHTPAIHSICHI (MOJIB/1);

C, — peakuus asKTaJraHHAH KeHIHT1 3aTThIH
KOHIICHTPAIHACHI (MOJIB/1);

t, — peakuusi 6acTaybIHaH aJIJILIHFBI YaKbIT;
t, — peakuus asKTaJIFaHHAH KeWiHT1 YaKbIT;
L — PeAaKIIHsI OpTaIlia KbUITAMIBIFBL.

C-C
v=1-%
ti -t

HEMCCC

A C — Oenrini Oip 3aTThIH KOHIICHTpAIMSIAPBIHBIH (Oenrimi
YaKBIT apaJIbIFbIH/IAFbl) APACBIHIAFHI allbIPMAachl (MOJIb/1);
V=L A t — peakIUsHBI aMaliFa achIpy YIIH )KYMCaJFaH YaKbIT (MH-
HYT, CEKyH/I, carar);

L — pEaKIUsHBIH OpTalla >XbUITAMIBIFBI (MOJB/1 CEKyHI,
MOJIb/1 MUHYT, MOJIb-JI CaFar).

3ar MeulIEepiHIH KejeMre OOJIiFaH KaThlHACBl MOJIAP KOHILIEHTPAIUsSHbI
OPHEKTEH/I1.

98



AC — 6ip 3aTThIH KOHIIEHTPALUSIAPBIHBIH (OENT1I1 yaKbIT
AC = An 1II1HeT1) apachbIHIaFbl AlbIPMAIITBUIBIK (MOJIB/1)

\4 An — Genrini Oip 3aTThIH Meumiepiepi (Oenriii yaksIT
iIiH/Ier1) apachlHAAFbl AaWbIPMAIIBUTBIK, (MOJIB/ )
V — peaxiusi ©TKI31IreH bIIbIC KoieMmi (1)

Ocpl  (opmynaHbl ecemke ajcaK, XUMISUIBIK pEeaKkUWsUIapIblH OpTalia
KBUIIAM/IBIFBIH aHBIKTAY (OpPMYJIachl TOMEHET1 KOpiHicTe O0mabl:

An — 6ip 3aTTBIH MeIepiepi (Oenrin yakpIT

v= % 1IIiH7eT1) apachbIHIaFbl AWBIPMAITBIIBIK (MOJIB/1)
V — peakuus ©TKI3UITeH BIIBIC KoJeMi (1)
At — peakius amanFa acelpy YIIiH KXYMCAJIFaH YaKbIT
(MHHYT, CEKYH/I, carar)
L — PEAKIHSHBIH OpTalla )KbUIJAMJIBIFbI MOJIB/I CEKYH/I,
MOJIb//1 MUHYT, MOJIb//I, CaFar)

XuMusga peakuus XbUIIAMJIbIFbl “‘MOJIB/JIMTP*MHHYT” HeMmece “MoJIb/
JUTP ceKyHA” OipiiKTepiMEeH OJIICHEI].

Peakmus KpTJaMABIFBIH aHBIKTAy YIOiH: 1) peakmusga Heme MoJib 3aT
KacaJdyblH HEMece >KYMCaJaThIHBIH Oiy Kepek; 2) peakius KaHIla yakKbITKa
CO3BUIATBIHBIH 01Ty Kepek; 3) peakiius KYpri3ijeTiH bIAbIC KOJIEMiH 01Ty Kepek.

Peaknus :KbLIgaMIbIFbIHA acep eTymi mapaJiap

Peakius )xpu1gaMIbIFBI O1pHEIIIE IIapanapra 6ailIaHbICThI, OJIapJaH OipiHIITiC
3aT TA0UFATHI 00JIBLII TAOLLIAABI.

Cinrinik Merannap KarapblHa KIpeTiH Kaluil >KOHE JHUTHHAIH CyMeH
peakIusAChIHIA CyTeri ra3blH jkacay epekiienirine ue. bipak exi peakuus Oip-
OipiHEH KbULIaAMIbIFbl OOWBIHINA ©3TCIICICHE/I].

Kanuii cymen peakiusra KipickeHAe CyTeri oTe KbULIaM KapKbIHAa OeiHIn
HIbIFa OacTalabl )KOHE TIIITEH OOJIIHII MBIFBICHIMEH KAHBII KETE].

2K + 2H,0 = 2KOH + H4
2H, + 0, = 2H,0

An nuTHiiie MyHal emec, cyTeri )kaiian, Maiiia KemipILIiKTep xKacail OTbIPbIIT
OeJtine OacTaiabl.

2Li+ 2H,0 = 2LiOH + HA

Kanuii xoHe TUTHIAIH op TYPJIi )KBULIaM/IBIKTA PEAKIHsIFa KipiCyi oJapIbIH
TaOWUFaThl SIFHU JJIEKTPOH Oepy KacweTiMeH Tycinmipiieni. Kamuit aTOMBIHBIH
paarychl YIKeHIpeK OOIFaHIbIKTAaH OHBIH 3JEKTPOHIBI Oepyil INTUITE KaparaH/ia
KBUIIaMBIPAK XKYy3ere acasbl.

PeakuusHBIH JKbUIaMIBIFBI 3aTTap/IbIH KOHIEHTPALUSACHIHA 1a OaiiJIaHbICTHI.
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Mysbl ToxipuOene cblHAm Kepy YIIIH 3 mpoOupka amambi3. bipinmi
npoOupkara 3 Mil, eKiHIIICIHE 2 MJT )KOHE YIIiHIIICiHE | M THOCYIb(AT KbIIIKbLIT
epiTigaicineH KysambI3. Keifin opOip mpoOupkara KaXeTTi MeJlepie cy KOChIn
opOip mpobupKaarsl epiTiHAl MeJIIIEPiH 5 MII-Ta KeTKizeMi3. Slrau 1 -npobupkara
2 mu1, 2-ciHe 3 MJ1, aKbIpFBIChIHA 4 MIT Cy KYsIMBbI3. ©pOip mpolupkaaa 5 Mi-aeH
THOCYNb(AT KBIIIKBUI epiTIHJICI XKacanabl. YII epiTiHAl apacklHa THOCYIbdaT
KBIIKBUIIBIH KOHIICHTPALUACHI €H KOFaphl 00JFaH epiTiHl 0y 1-mpoOupKagarsl
epiTinal Gonpinm TaObLIaAbl. OWTKEeHI conl mpobupkara 0i3 3 Mi THOCyabdar
KBIIIKBLIT CaJFaHOBbI3.

Ennai ym npobupkara (3-1eH 6acTamn) a3 Menmiep/e Cyiab(har KbIIITKbUT KOCHIT
HIBIFAMBI3.

Na,S,0, + H,80, — Na,S0, + S| + SO,1 + H,0

En anapimen 6ipiHmni npoOupkaa naiiaany 6akpUIaHaabl Ja TYHOA j)Kacanaibl,
OollaH KeWiH 2-mpoOmpkaza coi KyWai OakpuIalMbI3, COHIAW-aK €H COHBIHIA
3-npobupkaga peakius Ky3ere aCKaHbIH KOPYiMi3 MYMKIH.

XUMUSITBIK pEaKIys JKy3ere acybl YIIiH €H ajJbIMEH Oy 3aTTapiablH MOoJe-
Kynanapsl 6ip-0ipiepiMeH KaKThIFbICYNIaphl kKepek 0oxaasl. benrini menmepaeri
XKyHeHiH (BIABICTBIH) imiHAe O0ap OoyFaH 3aTTapAblH MeJIiepi (MoJeKynanapbl
CaHbl) KaHIIAJIBIK KTl 00JIca, OJIap IbIH apaChIHIaFbl apaJIbIK KeM 00JIaIbl J1a 0J1ap
01p-OipaepiHe JKONMBIFyIaphl opi KAKTHIFbICYIapbIHA a3bIPaK YaKbIT KEpPEeK O0abl.
Hotmwxene peaxinus xplngambipak kypeni. COHOBIKTaH 3aT KOHIIEHTPAIUSACHI
JKOFapbl OOJIFaH OPBIHA PEaKIIHs XKbUIIAMBIPAK XKYPEIi.

Peakius TeHaeyin TeMeHie OepilireH peakius OOWBIHIIA KapacThIPaMBbl3.

aA+bB=cC+dD

byn xepae A xoHe B 3artap peakmusra kipicetiH, C xone D 3arrtap
JKacalaThlH 3aTTap OOINBIM, «a», «b», «c», «d» — colikec TypAe Coll 3aTTapbIH
peaknusaaarel Ko3GpuimeHTTepi O0NBIN TaObUTAIBI.

A xone B 3artapnan C xxoHe D 3arTap/siH xKacany peakiuschl Typa peakius,
an C xone D 3arrapaan A xoHe B 3aTTapabiH jkacany peakiuschl Kepi peakius
JIEeM aTajajbl.

Peakuust *KbpUITaMIBIFBIH pPEeaKIMsAFa KipiCeTiH 3aTTaplblH KOHIICHTpAIUsira
0allIaHBICTBIIBIFBI TOMEHET1 (hOpMyTaMeH CUMATTaNa bl

U=k Cp*+ Cg°

SIFHU, peakuus KbUINAMJBIFBI 3aTTap KOHIICHTPALMUSUIAPBIHBIH COJ  3aT
ko3 dunuentine TeH OonFaH Aopekeneri MoHAepl KeOeHTiHIiciHe Typa
nponopuuonan. byn xepae C, — A 3arTeiH Monssp KoHIeHTpauuscel. Cy — B
3aTThIH MOJISIP KOHIEHTPAIMICHI, kK — )KbUIaM/IBIK KOHCTAHTACHI.

Con dopmyna Tek ras 3arrapra TuicTi. KarTel 3aTTap yIIiH KOHIEHTpaLHs
ecenke anplHOaapl. MyHBIH ce0e0i orap peaknusra OyKija KeJeMiMEH eMec, TEK
acepiiecy KesieMiMeH FaHa (CBIPTKbBI Ka0aT) peakiiusiia KaTbICaIbl.
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KeMmipziH >kaHy peakuuschlH 0opiMi3 KepreHoOi3 »xoHe Oyl yAepicTi yFbIHa
aJaMebI3.

Conppikran C(karter)+ Oy(ra3) = COy(ra3) peakuysaga, peakius KbLIaaM-
aeiFel V=K « C (O,) Hemece L =k « (O;) KepiHICIHAEC ©OpHEKTENIN, KOMip/IiH
KOHIICHTPAIMACHI ~ €CEMKe allbIHOaiIpl. ONUTKEeHI peakuusi Kemip OylapbIHBIH
TEeK YCTIHIT KaOaThIHIA >XYpeai, Kemip OeJIeTiHIH >KaJbl Maccachl OOWBIHIIA
ecenrey Kare 6o1aapl. Kemip Oesieri xakcplian Maijanan OHbIH CBIPTKBI KOJIEMiH
apTTHIPY eceOiHe peaKIUsHBI KEIASIeTy MYMKIH.

KbL11aMIbIK 00MBIHILA eCenTep KIHE 0JIapabl HIeny

1-ecen: Meumepi 3 autp 6oaran biabic 11,5 MoJIb aMMHUAaKINIEH TOJTHI-
peuiabl. 90 cexkynaran con (2NH;, <N, t3H,, peakuus OolibiHuIa)
plABICTA 2,5 MOJIb aMMHAK KaJbl. PeakUsIHbIH OpPTalla KbIJIAAMIbIFBIH
(MOJIB/JIUTP MHH) aHBIKTA.

Ecenrtin memyi: Peakius >XbUIIaMIbIFbIH aHBIKTaFaH/a, OIPIHIINT KE3EKTe
Oenrini Oip 3arThlH Memmiepi (Moib) Heme OipiiKke ©3repreHiairi aHbBIKTam
anbiHaael. Ecentin mapreiHan Oenrini OomybIHAa KaparaH/ia aMMHUAKTBIH MeJIepi
11,5 monbzen 2,5 monbre aeiin kemeiin oteip. Erep exi memmep apachbHIaFbl
afBIPMAIIBUTBIKTHI AHBIKTACAK !

11,5 momb - 2,5 Moab = 9 MOIb
9 MoJTbIe abIPMAIIIBUTBIFBI 0ap CKCHIH aHBIKTAHMBI3.

Enpi ecenTiy mapThIHAaFhl KbULIAMIBIKTHIH OJIIIeM OipJIiriHe KoHUT Oenemis,
“MOJIB/TTUTP MUHYT”, IEMEK *KbIITaM/IBIKThI TYPBIC AHBIKTAY YIIiH aJIBIH YaKbITThI
“cekyH” eJmieM OIpJiriHeH “MUHYT’’ oJIIIeM OipJiriHe oTKi3im alry Kepek.

cekyHn : 60 = MUHYT
90 cexynn : 60 = 1,5 MuHyT

VYakpIT OIpiiriH AyphICTall ajfaH COH, >KbULIAMIBIKTBIH HETr13r1l (opMynachl
KOMETIMEH peaklus OpTallla KbLJIAaM/IbIFbIH aHBIKTAHMBI3.

An MOITb
V=—"7 = 9 Mo

Vet 3mrpe 1,5 MI/IHyT: 45 2 MOJIB/JIUTP * MUHYT

7KayaOb1: 2 MO/IB/TUTP MHH

2-ecen: Meoutmrepi 0,005 m3 GosrFan peakTopaa peakius KYPyi HITHKeciHae
0,1 muHyT O0apbIChIHAA 3aTThIH MeJepi 80 MoJbaeH, S Mosibre JeifiH KeMireH
00J1ca, COJI peaKIUSIHBIH OPTALIA KbULIAM/BIFBIH (MOJIB/JIUTP CEKYH/I) AaHBIKTA.

Ecentin memyi: Ocbl ecenti opelHAayasl MoamepAi “m*” tan “auTp” re
oTKi3yaeH 6acraiiMbid. 1m? = 1000 nutp exeni Genriai 6omabl. CoHABIKTaH M-
narbel Mmemepai 1000-ra koOEHTy apKbLIbI JINTPTE OTKI3EMi3.
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V= VI*+1000
V.= 0,005m’1000=5

JIUTP JINTP

Menmepai kKepekTi Oipiikke OTKI3IM amablK. EHOI yaKbITTHl ‘“MUHYT TEH
P P P K y y
“CeKyHI’Ka OTKI3yiMi3 KepeK. OWTKEHI >KbUIIAMIIBIKTHI ‘“MOJIb/IIUTP CeK’'Ta
TaOybIMBI3 KEpEK.

t =ty * 60

CeKYH]T

t CeKyHm 0,1 wim 60 =6 CCKYHIQ

VYakpITThI CEKyHJIKA OTKI3IIK. EH/I peakuusra KipiCeTiH 3aT MeJepi KaHIIara
©3TrepreHiH aHBIKTAMBI3.
80 Moub - 5 Mo = 75 MOIIb

AN eHZl KbUIAAMIBIKTBIH HEri3ri (opMyrnachlH maiiiaiaHbll, peakUsSHbIH
opTaIa XbUIAAM/IBIFEIH Ta0aMBbI3.
__An _ 75 MOJIb 75

Vet Sautp ¢ 6 cexynny 30

KayaoObl: 2,5 MOJIB/JIMTP * CEKYHJT

3-ecem:N,,+3H,,, <> 2NH,,, Ocpl peaxkuus OOMbIHIIA a30TTHIH KYMCaTy
KBUIIAMIBIFBI 3 MOJIB/JI'MHH. 8 JIUTPJII BIABICTA COJI PEAKIMs OTKI3UITCHIE, a30T-
ThIiH Memmepi 104 monbaeH 8§ Monbre AeiiH kemwuji. Peakuusi Here MHUHYTKA
CO3BUIFAHbIH AHBIKTA.

Ecentin memnryi: YakpITThl TaOy YIIiH (OpMYJIaHbl yaKbITKA CORKECTET 03TepTy
KEpeK:

V)

= 2,5 MOJIB/JIUTP * MUHYT

_An _An
U_Vot 3 t_VoD

®opmyna TyphicTal ajblHFAH COH, peaklusra KIpICeTIH 3aT MeJiepl (MoJb)
KaHIIaFa ©3repreHiH TabaMbl3.
104 mons - 8 Mosb = 96 MoIb

Enpi, yakpITKa KaTbICThI AYPHICTANFaH (OpMyIia KOMETIMEH peakiys OapbIChIH
aHBIKTAUMBI3:

[ = AY/ 96 MOJIb :i_é‘
V*V 8 nurp 3 Mons/nmuTp * MuUH 4 =% MUHYT

KayaOb1: 4 MuUHYT

4-ecen: 2CO,, + Oy, < 2CO0,,, Ocbl peakuusi O0OMBIHIIA OTTEriHiH
KYMCAJTY KbLIAAMIBIFbI 4 MOJIB/JTUTP'MHH. 2 JIMTPJI BIIBICTA COJI PeaKIHsA
JKYpriziirene, OTTeriHiH KOHIEHTPALUACH 7 MOJIb/JIUTPAEH 2 MOJIb/JIUTPre
AeiiiH kemueni. PeaknimsiHbIH CeKYHATaApAaFrbl 0apbICHIH AHBIKTA.

102



EcenTinmemyi: baiikaran 6oscaH, 0yJ1 ecenTe 3aT MeJIIIEPiHIH OPHbIHA OHBIH
KOHIIGHTPALUACHl KeNTipiareH. bys ecenTi memryae bIAbIC MeJIIepi maiinana-
HbUIMaKABl. BipiHmii OosbIn €Ki KOHLEHTpAlus apachlHAAFbl aibIpMAaIIbLIBIK
AHBIKTAJIA/IbI.

AC=C, -C,
7 MOJIB/TIUTP - 2 MOJIB/TTUTP = MOJIB/JTUTP

Enpi peakius sKbUIIaMABIFBIHBIH KOHIIEHTpALMsIFa OaiIaHbICThl (OPMYITachiH
naii1anaHbIl yaKbITThl aHBIKTAHMBI3:

A
U:V-t > t:AC

V-v

C 5 Mosb/nHTp
t=—"=== = 1,25 MunyT * 60 =75 cexyHn
L 4 MOJB/IUTpP * MUH

Hemexk peakiust 75 CeKyHIKa CO3bLIFaH.
Kayaobl: 75 cexkyH.

Takbipbin 0olibIHIIA ecenTep:

1. Menmepi 4 nutp OonfaH BIABIC 18 MOJb MIC Ta3pIMEH TOJTHIPHULIHI.
75 cexynaran coH (2CO,, + Oy, <> 2CO,,  peakuus OOMbIHIIA) BIABICTA 8 MOJIb
uic ras3sl Kajaabl. PeakiiussHpIH opTalia »KbUIJaMIbIFBIH MOJIB/JTUTP MUH aHBIKTA.

2. Meumepi 5 nutp O0iFaH BIABIC 5 MOJIb METAH ra3bIMEH TOATHIPBUIABL. 120
cexynaran coH(CH,,+20,.,<>CO,,+2H,0 , peakuus OONbIHIIA)BIABICTA 3 MOJIb
MeTaH r'a3bl KaJi1bl. PeakiussHbIH OpTallia )KbUI1aMIbIFbIH MOJIb/JIUTP - MUH aHBIKTA.

3. Memmepi 0,25 nutp OonFadH BIABIC 22 MOJb XJOPHJ KBIIIKBUIMEH
tonThIpbLIAbL. 30 cekynaran coH (HCl +NaOH« NaCl+H,O peakius 6oibIHIIA)
BIIBICTA 7 MOJIb XJIOPU/J] KBIIIKBLIT KaJlFaH 00sca, peakius *KbUIJaM IbIFbIH (MOJIb/
JUTP-CEK) aHBIKTA.

4. Memmepi 0,4 nutrp OGonraH biAbic 10 mMonb NH;-MEH TONTBIPBUIABI.
75 cexynaran coH (2NH;, >N, +3H,,, peakuus Oolibinma) biabicta 1 MOIb
NH; kanran 0ojca, peakius XbUIAaM/IBIFBIH (MOJIB/JTUTP CEK) aHBIKTA.

5. Memmepi 7 autp 6osiFraH biabic 30 MOJIB CyTeri )oHE 25 MOJIb XJIOPMEH
TonThIpbIAbL. 20 cexynaran coH (H,,+ Cly, «2HCIl,, peakuus GoibHIua)
CyTET1HIH MeJIepi 2 MOJIbIe IeHiH KeMuei. PeakussHbpIH opTaliia ) bUIIaMIbIFbIH
(MOTB/TIUTP MUH) aHBIKTA.

6. Menmepi 8 nutp OGoJIFaH BIABIC 25 MOJIb cyTeri oHe 20 MoJIb HOAIICH
TonThIpbLIABL. 30 cexyHaTaH coH (Hypt Joq) <»2HI () peakuus GoiibiHia) HOATHIH
memmiepi 15 monbre mieiiH kemuesi. PeakIMsHBIH opTalia >KbUIIaMIbIFbIH
(MOJTB/TIUTP MUH) aHBIKTA.

7. Memmiepi 0,009 m® Goaran peakropaa 45 cexyHa OapbICBIHIA PEaKIUs
xypyl HoTHKeCiHAC (CHyryt205) > COyy+ 2H,0( peakuus OolbIHIIa) METaH-
HBIH MeJiiepi 25 MonbeH 4,75 monbre aeitin kemueai. Coll peakIusHbIH OpTalia
KBUIIaM/IBIFBIH (MOJIB/JTUTP MUH) Tall.
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8. Memmepi 0,005 m’ 6onran peakropaa 90 cexyHJ OapbIChIHAA peaKIUs
Kypyl motmwkecinge (CH, 7+ 20, ) < CO, , + 2H,0, peakuus OGoibIHIIa)
MEeTaHHBIH Meuepi 9 monbaeH 3 moinbre Aeiidn kemueni. Coll peakiUsHBIH
opTaiiia XbUIIaMIBIFbIH (MOJB/ITUTP MUH) TaIl.

23-§. Peakuust AKbLIIaMIBIFbIHA KbICBIM, MOJILIEP KIHE TeMIlepaTypPaHbIH
acepi. Kataauzarop TypaJsl TyciHik

KpicbIM e3repyi Tek KaHa >XaObIK JKyile[e >KYpeTiH peakiusulapra BIKIaJ
JKacaipl.

Menmepain e3repyi KbICBIMHBIH ©3TepyiHe cebem Oonanbl. SIFHH Meiep
KEeMITeH/ i€ KbIChIM apTajibl. MeJiep Hellle peT KeMice, KbICHIM COHILIA PET apTa bl
JKOHE COJI JKyHe 1iHAeri 6apiblK ra3 3aTTapAblH MOJIAp KOHIIEHTpaIUsIapsl Aa
COHIIIa ecere apTaabl. ANl MeJUIep apTKaHla KbICBIM KeMHeai, Oy ras3 3arrap
KOHIICHTPALMACBHIHBIH a3alobiHa ceern 00Jaibl.

KpicbIM xoHe MedIiep ra3 3aT KOHIICHTPAIUsCBHIHBIH ©3TepyiH €CeIKe alicak,
OyJI mIapanapblH 9CEpiH KOHIEHTpAIUs ©3repyl peTiHae KaObLIIall, KblIIaM-
IBIKTHIH KOHIIEHTpalusara 6aiinaneicTl 60JFaH GOpMynachl KOMETIMEH peaKIHs
JKBUIJTaM/IBIFBI HEIlIe PET ©3repyiH aHbIKTayFa 00Jiajibl.

Mpican yuIiH TOMEHAET1 peaklusHbl KapacThIpailbIK:

2 CO (r) + 02(1') = ZCOZ(I‘)
OcBI peaknusiHBI XKYy3ere achlpy YIIiH MeJmepi 6 7 00FaH apHAYIIbl BIIBICKA

(peakTopra) 12 Mob Hic Ta3bl )KOHE 18 MOJIb OTTET1 3aTTaphl CaJIBIHAIBI.
EHgi cont bIaBICTaFbI 3aTTapABIH MOJISIP KOHIIEHTPAIMSIIAPBIH aHBIKTAI aJaMbl3:

12
CO)= LI ) MOJIB/JIUTP
v 6
18
(0y) =—— = ——= 3 momb/muTp
vV 6
Erep com peakuusiHBIH JKbUIJAMIBIK KOHC- 12 mois CO
tantacel 1-re TeH (kK = 1) Gonca, peakius Kbli-
IaMIBIFBl TOMEHIErT MOHTE e O0JIaIbl: 6 11

18 moms O,

V=k.[COJ?-[0,] =1-2%31 =12

Menmiepai 3 peT KeMITCeK, SIFHU BIIBIC MOJIIIEPIH 2 TUTPTE ACHIH KeMITeMi3:
Hormxene KpicbIM 3 peT apTaabl koHE 3aTTap KOHLEHTpauusiaapsl ga 3 per
apTajbl, SFHU:
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n 12
C(CO)= —= 5= 6 MOJIB/IIUTP
A%

2
Hotmxkene peakiust sKbUTIAMIBIFBI apTaJIbL:
V=k[COP?[0,] = 1:6%9' = 1.36.9 =324
JKoHE oJ1 Ka3ip 324-re TeH. SIFHu peakius
v2iv;=324:12=27
€Ce JKbULIaMIaIbI.
XKyieHnin Mednmiepi apTKaHAa Xyile 1IiHAET1 KbICBIM KEeMHeIl XKoHE ras3

3aTTap KOHLEHTpauusga Kemein OyJl peakuus >KbUIAaMIbIFbIHBIH OastynayblHa
ceben 0omaabl.

n 18
C(Oy)= V_ = ——= 9 Monp/IuTp

12 moms CO
18 moms O, 2n

Peaknus KblIIaMIbIFBIHA TEMIIEPATYPAHbIH dCepi

Peakuus *pU11aMIBIFBIHBIH TeMIepaTypara OainaHblcThuIbIFbl Bant [odd
3aHbI KOMeTiMeH Tycinaipineai. Ox ToMeHeri cunaTka ue:

Temneparypa op 10°-xa (KensBun K° nemece Llenbcuii C°) e3reprinrenae
(apTTHIpBUIFAHJA HEMEcEe KeMEWTIUITeHe) peakius KbUIIaMIbIFel 2 — 4 ece
e3repeni (apraasl Hemece aszasibl). TemmepaTypa apTca peakuus >Keaesaeii,
TEeMIleparypa TOMCHACTeHIe peaknus Oasynaiaesl. TemmeparypansiH op 10°C
(memece 10°K) e3repiciHje KbU11aMIBIKThI HEIlIE €Ce ©3repyiH KOPCETETIH CaH
peakuusiHbIH TeMmeparypa koddduuuenTi gen aranansl. Erep temneparypa
10°C-xa apTkaHaa KbUIAAMIBIK 4 ece apTca, COJ peaklus YIIiH TeMIeparypa
k03¢ PunuenTi “4”-xe TeH Oonaabl.

TemmnepaTypaHblH KbUIIaMJIbIKKa OOJIFaH 9cepiH TeMeHAeri (opmylaMeH
epHEKTeyre 00yaabl.

L2 ’KOHE v — PEAKLUAHBIH t, )KOHE t, TeMIIepaTypasarbl
(colikec Typlie) KbUILAAMABIKTAPHI;

L2=v1*Y 10 |y peakuusHBIH Temmeparypa Kod(p HIHEHTI

t, )K9HE t, — TeEMIIEpaTypazap.

Hh-t

Karaausarop

XHUMHUSUTBIK peaKIUSIHBIH )KbUIAaMIBIFbI OHJIa KaTaTM3aTop KaThICy, KaThICIIay-
pIHA Ja OaitnanbicThl. KaTtanu3aTopablH KaTblCy peakUsChIHBIH JKbUIIaMIaybIH
TOMEHJIET1 TOKIpUOEae KapacThIpaMbl3:

[IpoGupkara a3 memnmepae H,O, (cyTeri mepToThIK) CajbIll KbI3ABIPAMBI3.
Otreri OeiHIN WIBIFBIN JKATKAHIBIFBIH TEKCEPYy MaKcaTblHAa MpoOHupKara
KBI3JBIPBUIFaH TasIKIIa Tycipin kepemis. Taskima sxan0aiiaer. by orreri 6eninOei
JKaTKaHJIBIFBIHAH €MeC, COHJIaii-aK peaKIlus *Kai >KypreHi YIiH, 0eiHIN )KaTKaH
OTTETiHIH Memepi KeM OOJbIN KbI3BII TYPFaH TasKIIaHBI JKaHJBIPY YIIIH
JKETKLIIKTI eMecTirineH 0oaabl.
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Erep npoOupkara a3 MeJjIepae MapraHer (IV) TOTBIFBIH YHTAK KyHiHzE
Maiiianan cajcak, ol 3aMarTa OeTiHiI )KaTKaH KeIipIIiKTep caHbl OipeH keOeitei,
coJl mpoOupKara KbI3AbIPBIIFAH TasKIIAHbI CAJICAK OJI JKapKbIH JKaJIBIHMEH >KaHa
Oacraiigel. Mapraner (IV) TOTBIFBI OTTEr1 OOTIHIN MIBIFY KBUIAMIBIFBIH OipHEIIe
ecere apTThIpajabl. Peakiyst asKTanbin O0JFaH COH MPOOMPKaIa KaIFaH MapraHel
(IV) ToTeIFBI MemIIEpi ©3repMereHiH ce3y MYMKiH. Kartamusartop peaxnus
OapbICBIHA KYMCATIMaNIbI.

Peaknust sKbUTIAMIBIFBIH apTTHIPATHIH, COHBIMEH Oipre peakuus OapbIChIHIA
KyMcanMail KaJlaTblH 3aTTap KaTaJu3aTopIiap Jien aTanajbl.

Xorappina atan ©TKEHIMI3IEH, XUMUSUIBIK PEAKIUSHBI Ky3€re achlpy YIIiH,
aJJIbIMEH peakiusra KipiceTiH 3aTTap 0ip-0ipiMeH KaKThIFbICYJaphl Kepek 0oaabl.
bipak ke3 keslreH KakTBIFBICYJaH peakuus Tya Oepmeiini. Peakuus xkysere acysl
yuIiH 3arrap OesceHai Kyizae Ooiybl Kepek. 3arTThl THIHBIINI KYWiHEH OelceHni
KYWTe OTKI3y VIIIH KepeK OOJIaTBIH SHEPrusi OCJICeHYy DHEPTUsACHl JCT araiajbl.
Karanuzaropnap 3arrapabiH OeliceHy SHeprusachiH aszaitan Oepeni. Hotwxkene
9Heprus keM Oolica na 3arTap OeliceHe anajbl JKOHE JKEeNIeN peakiusra Kipicei.
Hotuxkene peakius KblIAaMIbIFbI ApTaIbL.

KatanuzaTop KaTbICybIMEH XYPETIH peakUusuiap/bl KaTAJUTHKAJBIK peak-
HUSJIAap JEI aTauibl.

Cy na xeil peakuusuiapjia KaTajau3aTop MIHAETIH aTKapybl MYMKiH. MbIcalibl,
KYpFaK KYHIeri aTloOMUHHN KoHE HO/1 3aTTaphl apaiacThIpbuIca, aTIOMUHUNA Hoaug
©Te TOMEH KBUIIaM/IBIKTA JKacaabl. PeaknsIbIK YHTAKKA Cy TaMBI3BLICA PEAKITUS
KapKbIHBI )Kype OacTailbl.

[InaTuHa MeTanbl KONTEreH peakuusap/a eTe MaHbI3Ibl KaTalu3aTop OOJbII
ecernrene/l. 3aMmaHaJIbIK aBTOMOOMIIb JIBUTATENNIH 1€ KaTaJIn3aTOPAbIH KOJAAHbUTYBI
KaHapMalpl TOJIBIK JKaryFa, COHbIMEH Oipre ailiHaja OpTaHbIH JIACTaHYBIHBIH
QJJIBIH aTyFa )KopaeM Oeperi.

Anampaap OypbelHHaH TYpJl Karajau3aropiapiaH naiinananrad. Meicanbl, 613
KYHJIENIK TYPMBICBIMBI3[Ia KaMbIp/bl AIIbITyFa allbITKbIIAH Haiananamsi3. byn
Kep/ie alIbITKbl OaKTepusIapbl aXbIpaTyIibl (PepMEHT MaHBI3bI OpbIiHFa ne. On
KkeMipcyTeriiepi (613 KaMbIpra KOCaTbIH IIeKepAl) MyFbll Typae kemiptek (IV)
TOTBIK JKOHE 3TUJI CIIUPTiHE bIAbIpaibl. JXKacanaTsiH kemipTek (IV) TOTBIFBI KaMbIp-
JIaH aHaFypIIbIM JKCHIT OOJFaHABIKTaH >KOFapblFa Kapail opekeT jkacaiiibl, Oipax
YKaOBICKAK KaMBbIp KaTMapiiapblHBIH OOpIHE ©TE aJIMail OJIApABIH apachlHIa KaJIbII
keteni. HoTmxkene kamblIp ilIiHIE KEYEKTep kKacaabl, SFHH KaMblp KOTepLIei.

AKybI3 TAOUFATTHI OMOJIOTUSIIBIK KaTaln3aropiaap pepMeHTTep JCH araiajbl.

CDepMeHTTep nepniK opOip ar3zama Oomanpl, jKacymajgapaa KYpPETiH
yaepicrepai xenennereni. Cyreri TEPTOTHIK epITIHAICIH CAaKTalThIH poOUpKara
KGSCKTGCTlle annapiH eT OeiriH, keilin co6i3 OeuiriH, KeliH KapTONTHIH o1p
0eiriH Tycipcek, npoOupKaja *KYPETIH peakius apKbUIbl OTTET1 OOJIIHIN LIbIFa
Oacraitnbl. byn peakuus xamanasza depMeHTI ici apKachlHIa XKYy3ere Keyemi.
DepMEHTTEp PeaKLys HKBUIIAMIBIFEIH KAKCHI APTTBIPFAHBIMEH, KbI3/IbIPYFa
Te31Mc13 00JIbIN ecenTenel. AJIIBIHFBI peaKLUAHbI cyJa KallHaThII MiCipUIreH eT
Oediri, co0i3 HeMece KapTOMIeH KaiiTanan Kepcek peakuus 6oamaiiasl. OTkeH1
KaifHaTy Ke3iHJe kamanaza GepMeHTl BIABIpAI KeTe/Ii.
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Peaxnus Kb AaMIbIFBIH OasiylaTaThlH 3aTTap UHSUOUMOpaap AeTl aTanaibl.

Kopsita aiiTKanna, peakiys *KblI1aMIbIFbL:

1. 3arTap TaburaTbiHa;

2. I'a3 5xoHe CyMBIK 3aTTap KOHLIEHTPALHSChIHA;

3. XKabbIK xyHeneri yaepicrep: KbICHIM >KoHE MOJIIIEpPTe;

4. Temneparypara;

5. Karanuszarop KaTbICyblHA jKOHE KaTThI 3aT peakiusaFa KipiceTiH 60sca, OHbIH
ymracy 6erine OaillaHBICTHI.

1-ecen: 50°C-ta HCl,, + O,,) — H,0, + Cl,, cou :kyiiene 1ypbic peakuust
KBLIIAM/IBIFBI 3 MOJIB/JTUTP MHH-KAa TeH. Erep peakuusiHbIH Temmeparypa
k03¢ Ppunuenti 4-ke TeH 060Jica, 70°C-Tarbl peakuus KbLIAAMAbIFbIH (MOJIB/
JINTP MWH) aHBIKTA.

Ecentin memyi: Kepinm TypraHbIMbI3Naii, TemrepaTypaiap apachbIHAAFbl
alipipMaiibuIbIK 20°C-ThI Kypan KatTbIp.

Aran 70°C — 50°C = 20°C. Erep peakuus XbUIIaMIbIFbl TEMIIEpaTypa op
10° apTkanna 4 ece xpUgamaaca, OHja Temreparypanbiy 20°-Ka apTybl peakius
KBULAAMIBIFBIH “-4:4=16" (op 10° yurin 4 ece, nemek 20° yurin 2 pet 4 eceneH,
Kanmel anranaa 16 ece) ece apTybsiHa ceben Oonmaabl.

Kemnamaeik 16 ece aprca, Kasip o 3 Mmonb/MuH - 16 = 48 MOIb/T°MUH-Ka TEH
OOIIEL.

Kaya0Ob1: 48 MONB/MUTp MUH

2-ecen: 60°C-ta oH peakuus KbLIAAMABIFbI 1,5 MOJIB/JI'MHMH-Ka TeH.
PeakuusinplH Temmneparypa kod¢dunuenti 2-re TeH 0osca, 90°C-tarbl
peakuus KbLIIAM/IBIFbIH (MOJIb/MUH) AHBIKTA.
Ecenrin memnryi:
1-GombIn TeMMepaTypaiap apachlHIAFbl AlbIPMAIITBLUTBIKTH aHBIKTANMBI3:
90°C - 60°C =30°C
Erep temmneparypanap aitpipmambsuibirbia 10-Fa 6escek, Temmneparypa kodhdu-
IIUEHTI YLIIH JOpeXKeHi aHbIKTaI ajJaMbl3.
-1 90 - 60
10 10
Ennai remneparypa ko3 GuiimenTi yiiH Jopeke aHbIKTAIBIT AJIbIHFaH COH V,-Hi
aHBIKTayFa aa 00JaIbl.

th-1
v2=viey 10

90 - 60
10

LUy =1,5-2 S0y=1,5.2° >V, =1,5¢«8=12 Monb/1 MUH

Kaya6wbi: 12 monp/ 1 MUH
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3-ecen: AMMHMaKTBIH kaHy yaepicinge: NH; + O, — N, + H,0 xkyilieHin
KbICBIMBI 2 €ce apTThIPbLICa, TYPa peakuus *KblIAaM/IbIFbI Hellle ece apTaabl?

Ecentin memyi: KpicbiM o3repreHinae peakius *KbUITaMIbIFBIHBIH HEIIEC €Ce
apTybl, peaKklusia KaTeicaTbiH 3aTTap Kodddunentrepine OanmanbicTel. COHIBIK-
TaH OIPIHIII KE€3EKTEe PEaKIUSIHBI TEHECTIPII ajJaMbI3.

NH; + O,—>N, + H,O
4NH; + 30,——>2N, + 6H,0

Enni typa peakuusra MoH Oepemis. byn xepae Typa peakuusi TOMEHJETIIIe
OpHEKTENeIi:
4NH;3 + 30—

Kepin typranbiMbI3fail, Typa peakuusga 2 3ar: aMMHAK >KOHE OTTerl
KaThIchIN katblp. Ecen mapteiga Oyi1 3aTTapAblH 0acTanKbl KOHIEHTPALUSIIAPh
kepceriiMereH. COHABIKTaH OJIapJblH KOHIEHTpAUUsUIapblH 1 MOJb/2-IIeH Aen
KaObpU1AaiiMbI3. byst aman keMerimeH 013 aniarsl ecen-KblcanTapbl )KEHUIAETEMI3.

(3arTap KOHILIEHTpauusIapbl 2 MOJIb/1 HEMECE 5 MOJB/IUTP-IEH ACT Te aayra
Oomnanpl, Oipak 2 »oHe 5 caHIapblH KeliH keie Oenrit Oip canra kebewry, 1-ai
JIJI COJ CaHFa KeOeWTyleH KubIHJay.) 3aTTap KOHLEHTpauusiaapbl 1 Momb/i-
neH OonraHia (Teme-TeHAIK KOHCTAHTachl Aa l-re TeH Oosica, o9puHE) peaxius
KBUIAAMJIBIFBI 971eTTe 1 MOJIb/1 MUH-Ka T€H 00J1ajbl.

Enpi kpiceiM 2 ece apTThl. SIFHU 3aTTap KOHLIEHTpAIMsUIaphl 1a 2 ece apTyblH
€CeNKe aJifaH Kyijae:

Peakuust xpu1iamMabEsl ToMeHAer1 (opMysia apKbUIbl TaObLIA B

L=k [NH3]* [0,]
v=1+2%2%=1+16+8 =128 Mons/muTpP*MUH

PeaknustHbIH OacTanKbl KbULIAMIIBIFEI | MOJIB/TUTP *© MHH CKSHJIITIH €CEIKe
aJICaK, peakius KbULIAMIbIFbI:

% = 128 ece apTTHI

4-ecen: Ilponannbiy xany yaepicinge C;Hg + O, — CO, + H,0 peaknus
KBLIAAM/BIFbIl KOHCTAHTACHI 2-Te TeH; KbICbIM 3 ece apTThIpbLICa, Typa
PeaKIMSHBIH KbLJIAAM/ABIFbI Hellere TeH 001aabl?
Ecentin memyi: bipiHimri ke3exkTe peakusiHbI TEHECTIPII aJlaMbI3:
C3H8 + 502 —>3C02 + 4H20

Enpl peakiusHbIH KbUTIAMIBIK KOHCTAHTACHIH 2-T€, 3aTTap KOHIICHTpAIHsIa-
PBIH | MOJIB/TIUTP-TE TeH OOJIFaH JIEM €CeNTeCeK, 0acTaIlKbl PEAKIIUS KbLUIIaMIbIFbI:

vi=k* [C3Hg ]'+ [0, =2+ 1117 =2

108



3aTTap KOHLEHTPALUUIAPbIH | MOJIB/TUTPCH KAIJIBIPY YJIKEH KOJTaWIbUIBIKTAp
TYFBI3a/Ibl.

Enni KpIceIMIBl e3repreMis. by KoHIeHTpauusiapAblH e3repyiHe cebemn
6omazsl. KpiceiM 3 ece apTca:

[C;H;] 1 monw/mutp * 3 = 3 MOIB/TUTP
[O,] 1 momb/mutp ¢ 3 = 3 MoIB/MHUTP

Enmi:
V,=k* [C3Hg '+ [0, =2+ 3137 =23 243 = 1458

PeakuustHbIH Ka3ipri KbU1IamMabFsl 1458
KayaOb1: 1458

TakbIpbin 00MBIHIIA ecenTep:

1. 40 °C-ta 2NH;,,<>N,,+3H, ,conm xyiene OH peakuus XbUIAaMIBIFBI 2,5
MOJIB/TT-MHUH-Ka TeH. Erep Oyn peakinusHbIH Temmneparypa kodddumueHnTti 3-ke
TeH 6oca, 60 °C-tarbl peakIus KbUIAaMIbIFbIH (MOJIB/TUTP MUH) aHBIKTA.

2.60°C-1ta2CO,,+ Oy, > 2CO,,, Ochl KyleHIH Typa peaKys HKbLIIaMIbIFbI
3 mounb/n-MHUH-Ka TeH. Erep con peakusHbiH Temneparypa kodhuimeHTi 3-ke
TeH 6osca, 90 °C-tarbl peakius KbUIAaMIbIFBIH (MOJIB/TUTP MUH) aHBIKTA.

3. Erep mic ra3plHbIH )XKaHy peakIUsAChIHBIH KblTIaMIbIFbI 33 °C-1a 0,5 Mo/
J-MUH-Ka TeH Ooiica, 53 °C TeMmeparypalarbl peakius *KbUIIaMIbIFbIH (MOJb/
JUTP-MUH) aHBIKTA. PeakusHbIH TemiiepaTypa kodhduiuenTi 4-ke TeH.

4. Erep MeTaHHBIH *aHYy peakUUACBHIHBIH XbUiaamMabiFel 40 °C-ta 5 Mounb/
J-MUH-Ka TeH Ooinca, 20 °C TeMmepaTypalarbl peakius *KbUIIaMIbIFbIH (MOJb/
JUTP-MUH) aHBIKTA. PeakusHbIH TeMiiepatypa kodhuiuenTi 5-ke TeH.

5. Xnopua KelIKbUABIH kaHy peakuuackinga: HCl,, + Oy, — H,0, + Cl,,,
JKYlie KbICBIMBI 2 €ce apTThIpbLICa, Typa Peakiysl )KbLUIAaM/IbIFbI HEIlle €Ce apTaabl?

6. MerannbiH xaHy peakuuscoinaa: CHy ) + O, <> CO, ,+ H,0 , xyiie
KBICBIMBI 4 €ce apTTHIPhLICA, Typa Peaklus KbUIJaMIBIFBI HEIIE €Ce apTabl?

24-§. Kpu11aMabIK TaKbIPbIObI 00MBIHIIIA ecenTep MEeH 0JIAPAbIH HIenryJiepi

1-ecen: Meuepi 6 utp 6osaraH biabIC 20 Moab a30T (II) TOTBIK xkoHe 14
MOJIb OTTeriMeH TOJTHIPbLIABI. 15 ceKyHATaH COH bIABICTA 6,5 Moab OoTTeri
KaJabl. PeakMsiHbIH OPTala KbIIAMABIFbIH (MOJIb/JUTP*MHH) aHBIKTA.

Ecentin memyi: by xepe 013 anaplH 0acTankbl )K0HE COHFBI MOJIIIepIepi
Oenrimi OGonraH ra3asl Oexin amambi3. EcentiH mapTel OOWBIHIIA OTTEr YIIH
raHa Oacranksl (14 Monp) jXoHE peakuusanaH KeuiHri (6,5 mMoib) Memmiepriep
Oenrim exkeHuiri kepiHin Typ. EHIi ecenTi opbIHAAyABl COJ OTTETi apKbUIBI
xanracTelpaMbl3. OTTETiHIH Memepiaepi apachlHIaFbl albIPMAIIBUIBIKTHI (©3-
TeIICIIKTI) TabaMbI3:

14 momb - 6,5 Mmonb = 7,5 MOIIb
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VYakpIT enmem OipiiriHe Hazap ayaapambl3. YakbIT CEKyHATapMEH OepijireH,
“MOJIB/"MMH’-T€T1 KBULIAMJBIKTBl aHBIKTAy YIIIH YaKbITTBl MHHYT OipJiriHe
OTKI31I ajambl3.

15 cexkynn : 60 = 0,25 MuHyT

Enpi werisri ¢opMmynansl maiiianaHbill peakiUsSHBIH OpTalla >KbUIIaMIbIFbIH
AHBIKTaMBI3:

_Aan _ 7.5vmon 7,5
Vet 6murpe025munyr 1,5

7KayaOb1: S MOIB/TUTP MUH

2-ecen: beJrisi 0ip peaknusiga CyTeriHiH AKYMCaTy *KbLJIAAMIBIFBI 2,5 MOJIb/
JI'MHH. 6 JIUTPJII BIABICTA COJI PpeaKkums *KYprizijirenne, cyrerinin maccacol 100
r-uaH 10 r-ra jgeiiiH keMireH 00Jica, peaKIUAHBIH CEKYHATAPAAFbl 0apbICHIH
aHBIKTA.

Ecentin memyi: EcenTiH mapTeiHaa peakius >KbULIaMABIFBL “MOJIb/1"MUH -
Ta enmeHred. COHABIKTaH CyTET1HIH MaccalapblH 01p-0ipiHEeH alfbIpbIN, peakius
OapbICBIHIA JKYMCallFaH CyTeri MaccachlH TaOambi3. KeliH Oyn maccanan
CYTETiHIH MeJIIepiH (M0Jb) TaOaMbI3.

= 5 MOJIB/JUTP * MUHYT

Am=m; -my AmM=100r-10=90 p
__m 90r
n M n= 2 rp/voms 45 monp

Peakmusira kipickeH cyTeri meJiepi TaObLIFaH COH, YaKbITTHI TOMEHJETI
dbopmyiia apKbUIbI TAOAMBI3:
= AN 45 Moib 45

~ V.uv  6murpe2,5Monb/1eMHH |5

= 3 MUHYT

bi3 ka3ip peakuusi OapbICbIH aHBIKTAAbIK. AWTa KETKEH JKOH, YaKBIT OJIIIIEM
Oipairi )KbUIIAMIBIKTAFbI YaKbITIEH Oipeit 6onaabl. bizne sKbuinaMIbIK “MOIIb/ 7
‘MHMH”-Ta OepinreHi ymriH, (opmymna apKbUIbl cON “MHH TapJarbl YaKbITTHI
aHBIKTABIK. EHI ecenTiy TanaObl OOMBIHINA OHBI CEKYHITapFa OTKi3eMi3.
tcex =t aun *60 t cex = 3 MHH. 60 = 180 CCKYHI

Kayaobi: 180 cexynu.

3-ecen: bearini Oip peaknusiia MeTaHHBIH KYMCAJIY KbLIIAMIBIFBI 2,2
MOJIb//1°MHH 00Jica, 30 cekyH 0apbIChIHIa MeTaAaHHBIH Maccachl 102,8 r-nan
50 r-ra neiin kemigi. Peakmus sKypri3ijireH biabIc KOJIeMiH TaIl.

EcenTin memyi: )Kymcanran MeTaH MeJIIepiH TaOambI3:

1028Tr-50r=52,8r 52,8r:16=3,3 Mmoub
VYaKbITTBI MUHYTTApFa allHaJAbIPAMBI3:
30 cexynn : 60 = 0,5 MuUHYT
Enpi remenneri popmyna apKblUibl peakToOp MOJIIIEepiH aHbIKTalMBbI3:
An 3,3

V= =5 = =3

Vet 2,240,5 1,1 Kayaobr: Kenemi 3 1



4-ecen: Temip (I1I) ToTbiFbIH KOMipTEK (1) TOTHIKIIEH TOTHIKCHI3AAHABIPBIII
TeMip aJ1y peakuusChbIHbIH

Fe, O + CO\p1y) — Fejurmy T COyys) KbLITaMIABIFBI 8-T€ TeH. Cou :Kyiie
KbICBIMBI 4 ece KeMiTijice, Typa peakius KblJIIAM/IbIFbI Helllere TeH 001aab1?

Ecenrin memyi: bipifi ke3ekTe peakIusHbl TEHECTIPIiN alaMbi3.

FCQO3(KaTTH) + CO—>»Fe(xarm)+ CO,

3(kaTThI)

Fe;O3(xarren) + 3C0(ra3) —>2Fe(KaTm)+ 3CO2(1“33)
3aTTap KOHICHTpaIUAJIapbl 1 MOJIL/JIHTpZ[eH 6OHFaHHa pcaKknuus KblIAaM/IbIt'bI:
v;=k-[CO]' =8 +1°=8

-J11 Kypaiiipl, TEMip TOTBIFbI YIIIH KOHLIEHTPAILHsI €CENKe albIHOaFaHbIHJA MOH
Oep. OpkKalrad KaTThl 3aTTap YIIIH KOHIIEHTpAIUsl €CerKe aiablHOanpl. ONTKeH1
KaTThl 3aTTapFa KbICHIM 9cep eTHeHIl.

Enpi kpichiM 4 ece keMice, ra3 3aT(Tap)IblH KOHIEHTPALUACHI 1a 4 ece KeMHE].

[CO] = 1 MOnB/m:4= ——MOIB/1I
4
Bys1 KOHIICHTpalUAHBI OOJIIIeK KYHIHIe KalablpaMbl3

V,=k[COJ> =8-[1/4]’=8 « (1/64)=8: 64=0,125

PeakuustabIH Ka3ipri keuigamabrst 0,125
Kayao6sr: 0,125

TakbIpbin 0OMBIHIIA ecenTep:

1. Kenemi 0,75 nmutp 6onran biasic 127,5 T ammuak xone 310,25 r xnopun
KBIIIKBIIMEH TONTHIPBUIABL. 0,1 MUHYTTEH COH BIABICTaFbl aMMHAKTBIH Maccachl
51 r-ra peilin kemueni. PeaknusHbIH opTaia *XbUIJaMIbIFbIH (MOJIb/IUTP MUH)
aHBIKTA.

2. benrini Oip peakuusga HOATHIH )KyMcally KbU1amabIFbl 0,8 MOJIb/IUTP-MUH.
2,5 maTpil BIABICTA peakuus Xypriziarenae woareiy maccacsl 1000 r-man 111
r-fa JIeiiH keMireH Oosica, peakiys Helle MUHYT KaJlFacKaHbIH aHBIKTA.

3. benrimi 61p peakuusiaa stranubiH (C,H) xxymcany xpugaMasirs! 1,6 Mo/
auTp-MuH. 240 cexyHJ OapbIChIHIA pEaKIUs XKYPYyl HOTHXKECIHIE ATaHHBIH
maccacsl 584 r-nan 200 r-ra neiiH kemueni. Peakuus >KyprizuireH peaxtop
MeJIIIEpiH (JUTP) aHBIKTA.

4. benrini 6ip peakuusga ac TY3bIHBIH XKYMcaly KbUIAaMIblFbl 1,25 Monb/
autp-MuH. 120 CeKyHATHIK peakuus OapbICBIHAH COH ac TY3BIHBIH Maccachl |
Kr-HaH 268,75 r-ra neifin kemueni. Peakius Kypri3uireH blabIC KeJieMiH (JIUTD)
TaIl.

5. MetannbiH xany peakuusicel CH, + O, — CO,+ H,0O xpuinaMIbIFbl S-ke
TeH. Erep xylie KbICBIMBI 3 €ce apTThIpbuICca, PEaKIUs >KbUIAAMIBIFbl HEIIEre
TeH O0omanasl?
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6-bOJIIM. XUMUSAJIBIK TEIE-TEHAIK

25-§. KallTbIMabl KOHe KaHTBIMCBI3 peaKuusjap.
XHMHSUIBIK Temne-TeHIIK

blapicka a30T >koHE CyTeriHi calambl3 Ja BIIBICTHIH KaKMarblH ka0aMbI3.
Benrini sxarmaii TyFaH1a a30T )KOHE CyTeT1 MOJIeKyalapbIHBIH ©3apa bIKMAIAachITl,
aMMHUaK MOJIEKYJachIH Kacail 6acTailibl.

N, + 3H2—>2NH3

Hormxene bimpicTa a30T KOHE CYTETiHIH MeJepi KeMeHin, aMMHUaKThIH
MeJiepi aptein 6apaasl. COHBIMEH Oipre a30T KOHE CyTeri MOJICKYJIaIapbIHBIH
Oip-OipiMeH ocepiieCcy BIKTUMAJIbIFbl KeMueai. EHII a30T KoHE CyTeriJieH
aMMUaK KacaJybIHbIH OPHbIHA, aMMHAK MOJICKYJIAChl bIIBIPAIl, a30T KOHE CyTerl
MoOJIEKyJaJaphl )kacana Oactaipl. SIFHU peakuus Kepi OarbITTa Oapasbl.

2NH3—>N2 + 3H2

XUMMSIIBIK peakusiapasl 2 Tonka 66y MyMKiH:

1. KalTeiMabl peakuusiiap;

2. KalTbIMCBI3 peakuusiap.

Tex Oip OarbITTa KYpETiH XOHE peakIMsIFa KipiceTiH OacTamksl 3aTTap
aKbIPFbl OHIMJIEpPTe TOJIBIK aliHaJAThIH peakuusiap KAaWThIMChI3 peakuusiap
nen arananel. KaWThIMCBI3 peakuusiaaplblH epeKmeniri — Oyl peakuus
HOTH)KECIHJE jKacalfaH eHIMAEp bLAbIpal HeMece e3apa peakuusra Kipicim
OacTankpl 3aTTapibl >kacamaiibl. MbIC METalbIHBIH KOHIIEHTPJIEHICH HHUTPAT
KBIIIKBIJIMEH PEaKIMACHIHIA aJbIHFAH eHIMIepaeH, aFHU a30T (IV) TOThIK, MbIC
(I) HuTpar xoHE Cy:

Cu + 4HNO;—>Cu(NOs), + 2NO,| + 2H,0

HBI ©3apa peakiysFa KipicTipin MeTa KYHiHAETr1 MBICTbI ajiblll O0IMai Ikl

Cu(NO3), + 2NO, + 2H207L>

Conpaii-ak TeMip MEH KYKIPTTI peaknusra Kipictipin ambiaran temip (II)
Cynb(hUI CON TEMITEpaTypajia TaFbl 1a TEMip METaJIbI )KOHE KYKIPTKE bIIbIpaManIbl.

Fe + S—>FeS

F€S+>

CoHbIKTaH Oy peaknusuiap KaWTBIMCBI3 peakiusiap OOJNBIN eCcenTene.
Omap Gacrankpl 3aTTapAan Oipi TayChUIMAaraHINa, SIFHA COHBIHA JICHIH KaJlFacabl.
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Temenperi skaraaiiiapaa XuMHSUIBIK peakIUsijiap KaWThIMCBI3 001abI:
1. Peakius eHimzaepi peakuus meHOEpiHEH TYHOA HEMece Ta3 Kyiie IMIBIFbII
KETCE, MBICAJIBI:

CaCly+ sto4—>Caso4¢ +2HCI

K2C03 + 2HCl—>2KCl + C02 + H20

2. KeM noH1amaTeIH KOCBUTBIC, MOCEIIEH, Cy JKacajca,
NaOH + HCl—>NaCl + H,O

3. Peakuus GapbIChIHAA YIIKSH MOJIIIIEpE YHEPTHUsi 06ITiHCE, MBICAITBI, MATHUNIH
KaHYBI:
2Mg + Op—>2Mg0O AH =-602,5 xx/Moib

Bip yakbITTBIH 63iH1e 0ip-0ipiHe Kepi exi 0arbITTa )KYpeTiH peakuusiiap
KAWTBIMABI peakuusaIap aen arajajibl.

KaiframanatelH peakmusuiapaa XHMUSIIBIK YIEpic KapaMa-Kapchl >KaKTa
O0onanpl. SI¥HM, anablH peakuus OHIMIEpl JXKOHE COJ MHUHYTTa peaKius
eHIMIepiHEeH OacTamnkspl 3aTTap Ja jkacanajsl. KalTamaHaTelH peakuusiapablH
TEHJICYyJEPiHE COJ JXKOHE OH OOJIKTepl apachlHIa Kapama-Kapchl >KaKTapra
OarpITTanFaH eki crpenka Koibuagsl. Kykipt (IV)-TOTBIFBI CyMeH peakuusra
Kipicim, cynb(UT KBIIIKLT )KaCaNIbI:

SOQ + H204—> HzSO3

byn peakumsima sxacamateiH Cynb(GUI KBIIKBUIIBIH EPITIHAIACTT MeJIepi
apThin 0apysl apKbUIbI KEp1 peakius 1a xKype OacTaiabl.

H2803<—> 802 + Hzo

ConaH OHFa OpEKETTEHETIH peaklus Typa peakmusi, OHHAH COJIFa
OPEKETTCHETIH peakius Kepi peakius JIer aTanabl.

Peakmus Gacranran coH OacTamKbl 3aTTap JKYMCAJbIIN, OJIAPABIH MeJIepi
KeMUue/l JIe OHIMICpIiH MeJmepi apTeim Oapaasl. MyHAa Typa peakius
JKBUIAAM/IBIFBI JKOFaphl Oosaabpl. OHIMIEP/IIH MeJIIepi apThill 0apybIMEH Kepi
peaKIKs KbUIIaM/IBIFBI J1a apTa TYCII, OSNTiIl YaKbITTaH KeHiH Oy peakuusiap-
JIBIH KBUIIAMJIBIFBI TCHEITCHIe XUMHUSIIBIK TeTe-TeHIIK opHaiabl. OH peakius
KBUIIAMJIBIFBIMEH KeP1 peaKIus )KbUIIaM/IBIFbl TCHEJITCH KY XUMUSIJIBIK TeTe-
TeHJIK Jen aTanajabl. XUMUSIBIK Tele-TeHIIK KaWTallaHaThIH peakiusiapaa
00J1a/1b1, KAUTBIMCBI3 peaKIusIap/a Tere-TeHIIK Typaybl alTy OPBIHCHI3.

aA +bB=cC+dD
Urypa =ki+[A]+ [B]®
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Vwepi = K2[CI° «[D]

v Typa =V Kepi

k- [A]*. [B]°= k,+[C]° [D]*

k,+[C]¢. [D]*

ki* [AT*+ [B]°

Kt -Teme-TeHaiK KOHCTAHTACHI.

v, — Typa peaxkuus XKbUIIaM/bIFbL, U, — K€P1 peakius KbUIIaMIbIFbI (V= V,)

k, xoHe k, nap Typa ’KoHe Kepi peakIHsUIapIblH )KbIIIaMIbIK KOHCTAHTAIapBhl.

[A], [B], [C] xone [D] 3aTTapabiH KOHIIEHTpaLUsIapsl (MOb/1) 606, a, b,
¢ xoHe d onapnabiH ko3 punmuenTrepi.

Teme-TeHAIK KOHCTAHTACHl AKCIICPHUMEHTAIBIBIK JKOJMECH aHBIKTAJIa]IbI.
OHBIH caH MOHI OeplireH TeMmrepaTypaaarbl Tere-TeHAIK Kyiine Oara Oepeni.
Tene-TeHAIK KOHCTAHTACBIHBIH MOHI KaHIIA YJIKEH OoJca, peakuusjga ©HIM
MeJTIIepiiepi Ko, erep OHbIH MOHI Kili 0oJica, 6acTankel 3aT(Tap)IblH MeJIIepi
KOemNTiriH kepceTeal. Teme-TeH 1K KOHCTaHTaChl 3aTTap IbIH KOHIIEHTpaIMsJIapblHA
OalnaHbICTBI eMec, OacTanKbl 3aTTapJbIH MeJImepiaepl KeMmehce, THICTI OHIM
MeJIIepl apTajbl, AFHU O1p 3aTTHIH KOHIIEHTPALUACH! ©3repyi, 6acKa 3arTapably
KOHIICHTpAIUsJIapbl e3repyiHe cebenm Oomnanel. Terme-TeHMIK KOHCTAHTACHI
TeMmepaTrypara OaiIaHBICTHI.

JleMek, XUMUSIIBIK Tere-TeH 1K KylHiHae 0acTankpl 3aTTap KOHIIEHTpalusia-
PBIHBIH KOOEHUTIH/ICI peakusiaH KeWiHT1 )KacalfaH 3aTTap KOHIICHTpalusia-
PBIHBIH KoOeHTiHaICiHEe TeH 00J1abl.

XUMUSIIBIK TETe-TeHMIK YaKbITBIHJA OPEKEeT TOKTaMaWbl, YaKbIT OipJiri
1IIiHae KaHIa eHIM bIAbIpaca, o COHINA OHIM acajaJabl. XUMHSIIBIK Tere-
TEHIIK JUHAMHKAIBIK (OPEKETHINIAIK) epeKIIeTiKKe Hue OONFaHIBIKTaH O
CBIPTKBI IIapajap 9CepiMeH e3repei.

TakpIpbin 00HBIHIIA ecenTep MEH 0JIAPAbIH HIennyi:

l-ecen. A+2B=C+D peakuusi OOHMBIHIIA TemNe-TeHIAIK OPHAFaH COH
3aTTapAbIH Tene-TeHAIK KOHUEeHTpanusjaapbl ToMenaerime: [A]=0,4 moab/a,
[B]=0,5 moaw/n, [C]=0,25 w™moan/n, [D]=0,8 moan/z Oosca, Teme-TeHAIK
KOHCTAHTACBLIH aHBIKTA.

Ecentin memyi: Tene-TeHmiK KYWiHIE TYpFaH >KyHeae 3arTapAblH MOJISP
KOHIICHTpanusutapbl oepinreH. Cosl MoHIEP HETi3iHe Tene-TeHIIK KOHCTAaHTaChIH
TOMEH/IET1 opMysia apKbUIbI TaOybIMBI3 MYMKIH.

aA+bB=cC+dD
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[C]°. D]
[AT" [B]®

Peakiusa OoitpiHIa kimi opinrtepmed (a,b,c,d) 3arrap kosddunmeHTi
KENTIPUITeH >KOHE oJlap Temle-TeHJIK KOHCTAaHTAchlH Taly VIIIH Jopekere
ketepineni. (Tycinix: Eeep peaxyus 6otiviHwa 3ammap aiovihod Kodghpuyuenm
KouvlLimagan boaca, oyn sxcepoe koagpgduyuenm oipee mey den ecenmenedi. Kes
KelleeH CAHHbIY OIpiHwi 0apediceci con canHbly 03iHe men ecenmenedi. Moicanvl,
21=2; 3'=3)

EcenTiy maptel OoHbIHIIA OEpIITeH pPEaKIus >KOHE 3aTTaplblH Tere-TeHIIK
KOHIICHTpaIUsUIaphl HET131H/Ie TeTe-TeHIIK KOHCTAHTAChIH €CeNTeiMi3:

Tere-TeHIIK KOHIIEHTpaIusiap: 04 05 025 0,8
A +2B=C + D

[C]°. [D] mgﬂk[aml_z
(AT [B]° (041" * 0,57

Hemek A+2B=C+D peaknust OoibIHIIA Teme-TECHIIK KOHCTAHTACHI 2-Te
TEH eKCeH, SFHU OWI peakiusga Kepi peakius >KbULIAMIBIFBI Typa peakIus
KBUIIAM/IBIFBIHAH €Ki ece YJIKeH OONFaH eKeH.

Kayaob1: 2

2-ecen. 2A + B~ C peakuus Teme-TeHAiK KyiliHae OacTankbl 3aTTap
KoOHIeHTpamusiapsl [A]=0,5 moasn/n; [B]=0,2 moab/n-ce Ten 6Gojica Temne-
TeHaik Ky#inaeri C 3aTThIH KOHIeHTpanusachiH (Moab/) Tan (Ky=1).

EcenTiH memyi: peaknust OoibiHIIa A koHe B 3arTapaplH Teme-TeHJIK
KOHIICHTPAIMSUIApPEl MEH TeTe-TeHIK KOHCTAHTACHBIBIH MOHJEpl Oenriti, cou
MoHep Heri3iHAe C 3aTThIH TeNe-TeH 11K KOHIICHTPAUSIChIH Ta0aMBbI3:

Tene-TeHJIK KOHLeHTpanusuiap (Mons/a): 0,5 0,2 X
2A +B<—>C
[ [D) x
N A a. B b o 035 2 . 0,2 1 0,25'0,2 =X
[A]"-[B] [0,5]7 * [0,2] = 0,05

Hemexk, C 3aTThiH Tene-TeH 1K KoHleHTpanusacel 0,05 Moib/i-2e TeH OOoFaH.
Kayaosi: 0,05 moan/n
TakpIpbin 00HBIHIIA ecenTep:

1. A+B=C+D peaxkmus OoibIHIIIA TeTE-TEHIIK OpHAFaH COH 3aTTap/bIH TeIe-
TeHJIIK KOHUEHTpauusuiapsl Temenaerime: [A]=0,25 mons/z, [B]=0,4 Momnw/z,
[C]=0,2 momnb/z, [D]=0,5 Mmonw/n Gonca, Tere-TeH 1K KOHCTAHTAChIH aHBIKTA.
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2. A+B=2C+D peakius 60WbIHIIA TeMIe-TEHIAIK OpPHAFaH COH 3aTTap/IbIH TeTe-
TEHJIIK KOHIEeHTpanusutapel temennerime: [A]=0,08 monw/z, [B]=0,4 momnb/z,
[C]=0,4 monb/n, [D]=0,5 monb/z GoJica, Teme-TEeHIIK KOHCTAHTAChIH aHBIKTA.

3. 3A+B=C+2D peakuus OoiibIHIIIa TeMe-TCHAIK OpHAaFaH COH 3aTTapJbIH
Tene-TeH 11K KOHIeHTpanusiaapel tomenaerime: [A]=0,1 mons/z, [B]=0,5 Mmomns/z,
[C]=0,03 mons/z, [D]=0,4 Monw/z Gomca, Tene-TeHIIK KOHCTAHTAChIH aHBIKTA.

4. A + Be C peaknus Tteme-TeHIIK KyHiHAe OacTayblll 3arTap
koHUeHTpanusaps! [A]=0,4 mons/z; [B]=0,25 monb/i-2e TeH 6osica Tene-TeHaIK
kyhingeri C 3aTTbhlH KOHIEHTpauusIChiH (Monb/) Tam (K,,=2).

5. A + 2B« C peakuus Tene-TeHAIK KyHiHJe OacTayblll 3aTTap KOHIIEH-
tpanusinapsl [A]=0,5 monb/z; [B]=2 Monb/i-2e TeH Oosica Tene-TeHIiK KyHiHaeT1
C 3aTThIH KOHIIEHTpAUsACHIH (MoJib/) Tam (Ky=1).

6. 2A + B C peakuus Tene-TeHAiK KyHiHae OacTayblll 3aTTap KOHIEHTpa-
nusutapsl [A]=1,5 monw/n; [B]=3 momnb/i-2e TeH 6omnca Tene-teHaik kyinmaeri C
3aTThIH KOHIeHTpanuschiH (Moaw/) Tan (K,,=0,1).

26-§. XuMUsSIIBIK Telne-TeHIIK KoHe OFaH dCep eTeTiH mapaJap

XUMHSUIBIK Teme-TeHAIK KYyWiHe peakiusra KipiCeTiH 3aTTapiblH KOHIEH-
TpauusChl, TeMIeparypa, aj ra3 Topi3/Al 3aTrTap YUIIH KbICHIM Jla 9cep eTeni.
byn mapamertpnepaen 6ipi e3repreHjie Tene-TeHAIK Oy3blIajibl )KOHE peaklusFra
KipiceTiH OapibIK 3aTTap/AblH KOHLIEHTpAIUsAIaphl )KaHa Tere-TeH 1K OpHaraHFa
neiiin e3repe Oepeni, by Tene-TeHIiK KOHIIEHTpAIMsIIap IbIH OacKa MOHIEpiHAC
opHainbl. Peakmus >kylheciHiH Oip Teme-TEHIIK KyHiHEH OacKachlHa OTyl
XHMUSIIBIK Tele-TeHAIKTIH bIFbICYbI (HEMece XbUDKYBI) JIeTl aTaiajibl.

Tene-teHaiktiH bIFbICYbl 1884 xbuthl TaObuTFaH Jle-lllarense nmpuHIUITIHE
cyieneni. Jle-1llaTenpe mpuHIIKMII TOMEHETIIIE CUTIATTATA ] bl: XUMHSJIBIK TeTe-
TeHJiK KYHiH/[e TYpFaH ’KyHele CbIPTKBI sKaraailjiapaan 0ipi (temneparypa,
KBICBIM HeMece KOHLEeHTpauus) e3repriice, Teme-TeHAIK CbIPTKBI dcepai
KeMITETIH peakius ’KaKKa bIFbICA/IbI.

Temneparypa, 3aTTap KOHLUEHTPALMSICHI dKOHE KbICBIMHBIH ©3Trepy1 XUMHUSIIBIK
TEIe-TeHA1KTI bIFBICTBIPYBl MYMKIH.

XUMHSJIBIK Tene-TeHAiKKe KOHUEeHTpamusHbIH Jcepi. Teme-TeHIIKTEeH
TypFaH >XyHezne Olp 3aTTblH MeJIIEpIH apTThIpcaK, TEme-TeHIIK COJ 3aTThIH
MOJIIEPIH KEeMITETIH JKaKKa BIFBICAJBI KOHE KEpICIHIe, 3aT MeJIIepiH
KeMEUTEH 1€ TEeIle-TEHIIK COJI 3aTThIH MOJIIEPIiH KOOCUTETIH KaKKa BIFBICAIIbI.
[TikipiMi3/i TOMEHEr1 Tere-TeHIIKTe TYpFaH Kyihee KapacTblpaMbl3:

aA+bB=cC+dD

Con Teme-TeHIIKTE TYpFraH >kyhere A >xoHe B 3arrapnmpl Koccak onapabiH
KOHIICHTpAIMICHl apTajibl, byJl OH peakIUsSHBIH KbULIAMIBIFBIHBIH apTybIHA
cebernm Ooyampl Ja TeMe-TEHIIK OH JKaKKa BIFBICANIBI, OMTKEHI Kepi peakIus
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KBLIJAMIBIFBI ©3r€pMed Karan O0Nalbl, V., =V, ZKyhenen A xone B 3arrap
CHIPTKAa IIBIFApbUICA, SFHU OJAPABIH KOHIIEHTPAILUACHl KEeMEWTipiice, Typa
peaKIUAHBIH >KbULIAMABIFEI KEMHJl, Kepl peakius Ooyica ©3iHIH aIbIHFbI
KBUITAMJIBIFBIH CAaKTall KalFaH KYWJe Teme-TeHMIKTI COJFa BIFBICTHIPAIHI,
Uiypa <L epi Enpi ke3 kenreH amamgarsl peakiusra ochl KYWII KOJIJJaHBITI
kepemis: keMmipTek (IV) ToTbIFBI )koHE cyTerifeH, kemipTek (1) TOTHIK koHe cy
KaCaJIbIHy PEaKIHMACHIH KapaCThIPaMBI3. byn xxepae e XUMUSIIBIK Tere-TeHIIK
KYWiHJIe TYpFaH )Kyieneri 6acTankpl 3aTTapaaH (TSHICYIiH COJ JKaFbIHAa TYPFaH
CO, xone H,) OipiHiH KOHIICHTPAIUACH apTca OH PEAKIUSHBIH >KBUIIAMIBIFBI
apTaapl, SFHU XUMHSUIBIK TETe-TEHIIK COJI 3aTThIH KYMCATyblH KaMTaMachl3
eTYII aKKa bIFbIcanbel. HoTmkene Oacraysiin (CON JKaKTarbl) 3arTap KeOipek
KyMmcala OacTaiiibl Ja Tene-TeH K OHFa BIFbICaIbL. JleMeK, Tene-TeH IIKTeT1

CO,+ H,—/8—>CO + H,0O

xkyrere koceimma CO, 6epince, onna Jle-lllarenbe mpuHIMIIIHE COMKEC, XKYiie
CO,-HBIH KOHIICHTPAIUSCHIH KEMITyre OpEKEeTTCHEIi, SFHU XHMHSIIBIK Tere-
TEHJIIK OHFa (Typa peakiius KaKKa) bIFbICaIbI

CO,+ H,——>CO + H,0O

peakius >KaKKa bIFbICAAbl. PeaknuWsSHBIH OH JKaFbIHIAFbl Oip 3aTThIH
( H,O memece CO ) memnmiepi KeMiTijIce J1e CON yAepic OoNaabl SFHU XUMHUSIIBIK
Tere-TeHaiK oy peakmus xakka (H,O xxone CO >xacaiybl )kaKKa) bIFBICAIIBI.

TenneyaiH OH )KaFbIHIAFbI K€3 KeITCH 3aTThIH KOHIICHTPAIUSICHI apTTHIPhLICA,
Kepl peaKIUsHbIH )KbULIaMIBIFBI apTaibl. Terne-TeH ik CoJIFa bIFbICaIbl. MBICATIBI,
xorapbiarbl peakiuana CO-HbBIH KOHLEHTpaUMsChl apTThipbuica, xkyie CO-
HBIH KOHIICHTPAIUSACHIH KEMEUTYre OpEeKEeTTCHE/I1, SIFHU XUMUSIIBIK TeIe-TeHIIK

CO+ H,O0——>CO, + H,

peakius )Kakka birpicabl. /leMek, 61p 3aT KOHIEHTPALUICHIHBIH 63repyiMeH
OapybIK 3aTTapIblH KOHIICHTPALMSICH ©3Tepeli, HOTHXKEAE Teme-TeHIIK Oip
JKaKKa BIFbICaIBI. bipak Teme-TeHIIK KOHCTAHTAaChl ©3repMen/Ii.

XUMUSJIBIK Tene-TeHliKKe KbICBIMHBIH dcepi

XUMUSIIBIK peaklusia ra3 KyHiHIeri 3aTTap KaTbicca, KbICHIM Jla MaHbI3Fa
ue OoJiazbl, OUTKEHI KBICBIMHBIH ©3repyi Ta3 3aTTap YIIiH KOHIICHTPAllUSHBIH
e3repyi Oousbint TaOblIanbl. KarTel 3arTapra KbICBIM ocep ermneimi. Tere-
TEeHJIIKTIH BIFBICYBIHA KBICBIMHBIH 9CEPIH aHBIKTAY YIIIH TEHIACYIIH COJI )KOHE OH
OeurikTepiHJeri ra3 KYHiHIer1 3aTTapAblH MOJICKYyJajap CaHbIH €CEINTEeN IIBIFYy
Kkepek. Terne-TeHIiKTe TYpFaH XYHEeHIH KbICBIMBI apTThIPbUICA, XUMHUSIIBIK TeIe-
TEHJIK a3 CaHJaFbl MOJIEKYJa JKacajaTbhlH pPEaKIMs XakKKa, SFHH MOIIEPIiH
azapoblHa KeMmyiHe ceOen OOJIaThIH peaKIMs KaKKa BIFBICAIbl. AJl KbICHIM
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TOMEHJIETEH/IE KON CaHJbl MOJIEKYJIalap KacaJlaTblH PEaKLMs KAKKA BIFbICAJIBI.
Mpzicansr:

2S0,+ 05<—>2S03 +Q
44,81 2241 4481
67,21

Peakiust TeHzeyi HeriziHzaeri ecemrteynepieH Oenriiai OosiFaH Typa peaxius
opekeTTeHreHe (3arrapaan cail typae: 2 moab SO, xoHe 1 monbs O, anbIiHFaH
Oonca) menmep 67,2 nutpaeH 44,8 nurpre aeiiH kemumi. JlemMek, KbICHIMHBIH
apTTHIPBUTYBI MOJIIIEP/IiH KeMetoiHe cebert 00J1a/1bl )KOHE OH PEaKIUSHBI Te3/1eTe 1.

Tarsl Oip MBICAJIIBI KAPACTHIPAMBI3:

3H2+N2<—>2NH3

Byt peaknusiHBIH OH KaFbIHAA €Ki MOJIEKYJIa, aJl COJI )KaFbIH/Ia TOPT MOJICKYIIa
6ap. Coun BIOBICTBIH KBICHIMBI apTTHIPBUICA, XUMUSUIBIK TEIMe-TEHIIK MOJEKyJa
KEM aKKa, SIFHU OH JKaKKa, aMMHAaK )KacaJlaThlH JKaKKa BIFbICAJIbI. AJI KbICHIM
KEMITUITCH/Ie MOJIEKYJIa KOTI )KaKKa, SFHU aMMHaK bIIBIPAHTHIH KaKKa BIFBICAIBI.

Erep KalTBIMABI peakius TEHJEYIHIEe COJl OOIKTET1 MOJIEKyJalap CaHbl OH
OeurikTeri MoJeKynajgap CaHblHA TE€H 0OoJica, MYHJIail Tere-TeHIIKTErl KyHhere
KBICBIMHBIH ©3repyi ocep eTmneiai. Mpicasl,

Cly+ Hy<—>2HCI

peaKIMsHBIH TeIe-TeHIIK KYHiHe KBICBIMHBIH ©3Tepyi ocep eTmeii, eUTKeHi
PeaKIMsHBIH OH JKOHE COJI XKaFbIHA eKeyIeH (TeH CaHabl) MoJIeKya oap.

Temip apanac ToThIKTBIH Fe O, wuic razsl CO-MeH peakuuschIHIa TeMip
XKoHE KapOOHaJ aHTHAPUJ >Kacajaabl. BipiHIII KaparaHna peakIHUsSHBIH €Ki
JKAFBIH/IaFbl MOJIEKYJanap CaHbl op TYpidi, coll kakra 1+4=5 xoHE OH XKakKTa
3+4=7. bipak xartel 3arrapra (Fe,O,xoHe Fe) KpIChIM ocep eTIEeHTIHIH ecenke
anraH kyize, Tek ra3 3artap (CO xone CO,) kordduieHTTepi KOCHIHABIIAPHIH
calbICTBIpCAK (4 koHE 4) onap/blH 63apa TeH SKEHIIITiHEe, COJI CEOCTITI peaKIus
TeMe-TEeHIIriHe KBICBIM dcep eTNeHTiHIHe Ke3 eTkizeMi3. KarTel 3arrapra
KBICBIM 9CEp €THEUTIHIITIH €CTeH MbIFapMaybIMbI3 Kepek!

Fe304 g+ 4CO > 3Feq) + 4 COyr)
viypa =ki+[COI* ; Uyepi =kp*[COLT"

Terne-TenaikTi ke3 kenreH OarbiTTa BIFBICTRIpY Jle Illarense mpuHIUMTiHE
HETI3/IeJITeH, TeNe-TeHIKTI BIFBICTBIPY XUMUsIA YJIKCH PO OHHaNabl. AMMHAK
CHHTE3 jKacay >KOHE OHEPKOCINTEri 0acka KONTereH yjaepicTep, Teme-TeHIIIKTI
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aJBIHATBIH OHIM KYHApJIBUIBIFBl YJIKEH OOJAaThIH JKaKKa BIFBICTBIPY TOCUIIEPiH
KOJIJIaHy apKbUIbI XKYy3ere acelppliiraH. KenTeren yaepicrep/e XUMUSIBIK Teme-
TEHJIKTI peakius OHIMAepl jkacally >KaFblHa BIFBICTBIPY YILIIH >KacalaThlH
3aTTap peaxkuus MeHOepiHeH IIbIFaphIn Xibepinenai. Mpicamsl, dTepuUKaIus
peakUMsAChIHAA TeHe-TeHIKTI MEeTHJIaleTarT »)acay aFblHa BIFBICTBIPY YILIIH
XKyiere cyibl CIHAIPETIH cyab(ar KbIIIKBUT €HT131eIl.

CH3COOH+CH3OH = CH3COOCH3 +H20

Azor (IV) ToThIK Kapa OaybIlp TycCTi ras.
Onpig auamepi (N,O,) Tycci3 3ar, GeiMe TeMm-
neparypachblHia €Kkeyl Tere-TeHIIK KyhiHme O0o-
JaJIbl.

2NO, < > N,,Oq4
Byn xylieHiH KbICBIMBIH apTThIpca Tere-TeH-
K OH Xakka, aFHu N,O, >KacalaTblH >XaKkKa
BIFBICABI. byl KyOBUIBICTBI JKYHEHIH peHci3zae- NO, N,0,
HyiHeH Oakbuiay MyMKiH. KepiciHie, KbICbIM KeMelce KYHeHIH peHi KOHBIP TYCKe
€HIN KajaJabl, OYJI Teme-TeHIKTIH COJ KaKKa BIFBICYBIH TOIeNACHIi.

XUMHAVIBIK Tele-TeHIiKKe TeMIepaTrypaHbIH Jdcepi. TemmeparypaHblH
apTybl TeK Tele-TeHJIKKe FaHa eMec, COHJlali-aK Temne-TeHAIK KOHCTaHTAaChblHA
na ocep erexl. Teme-TeHIIKKe TeMIEpaTypaHbIH 9CEpiH KOPYAEH ajlJblH peak-
LUSHBIH 3K30TEPMHUSIIBIK HEMECE IHIOTEPMUSIIBIK €KEHIITTH €CeNKe alybIMbI3
THIC, 6UTKEHI TeMIlepaTypaHblH e3repyl Tere-TeHIIKTI peaKIUSHbIH JKbUTYJbIK
s¢¢dexTiHe Kapan HeMece OH JKaKKa, HeMece COJI JKaKKa BIFBICThIpajbl. Tere-
TeHJIKTEerl )XYHeHIH TeMIeparypachl kementipiice, Jle-lllatenbe npuHnumnine
Kapai, >KbUIYJIBIK LIBIFYMEH JKacallaThlH peakuus Kyllenesi, SSFHU XUMUSIIBIK
Tene-TeHAIK 3K30TepMUSIIBIK peaklus Kakka bIFbicaabl. Erep Teme-TeHIiKTeri
KYHeHiH Temneparypa ketepiice, Jle-Illarense npuHIUIiHE Kapaid, KbUTYJBIK
CIHIIIpUTYIMEH >KacallaTblH peakuus Kylieileal, sSIFHM XUMHSUIBIK Teme-TeHIIK
SHAOTEPMHUSUIBIK PEAKIIMs )KaKKa bIFbICaabl. MbIcabl:

0 Kemice

2NO, <« > N,O4 + 13 KKan

t° aprca
Byn exi 3ar apacblHAarbl Teme-TEHAIKKE TEK KaHa KBICHIM €MeC, COHJail-aK
TeMriepatypa na acep eremi. Omapabig ekeyi — 9,3 °C-nien +144 °C Temneparypa
apachIHJIa Tene-TeH aiKTe Typaabl. Erep Temneparypa — 9,3 °C-ka eiiiH CybIThLICA,
onpaxyiene NO, xxorainbii, onja tek kana N,O, kanaasl. Erep sxxyiie +144 °C-xa ne-
H1H KbI3abIpbLICa, xyiiene N,O, xoransin, NO, xylieneri Oipereii ra3ra aifHanabl.
TemreparypanblH KoTepulyl *KbUIy CIHAIpUTyIMEH OOJIaThIH pEakUUsHbI Te3-
nerenl.
Mpicanbl, kykipT (IV) TOTBIKTBI TOTBIKTBIpBIN, KyKIpT (VI) TOTBIK aiy
9K30TEPMUSIIBIK peakliys OOJIbII, KalTalaHaThIH YAepic OOJIbIN ecenTemnel:
S02(:+02()<—>5053(,) +Q
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Kyxkipt (VI) TOTBIFBIHBIH jkacally ©HIMIH apTTBIPY SIFHU TETe-TeH IIKT1 OH JKaKKa
BIFBICTHIPY YIIIH TeMIIepaTypaHbl TOMEHIETY KepeK OOaIbl:

Erep Temmneparypa aprca Temne-TeHIK dHIOTEPMISUIBIK PEaKIUs KAKKa BIFbI-
cajipl IFHU Kepl peaKIHsiHbI Te3AeTe/i:

2S0;<—>250,+0,-Q

XuMHSJIBIK Tene-TeHIiKKe KaTaJau3aTopabiH dcepi.

Karanuzaropnap Typa peakiusiHbIH Ja, Kepl peakIusHbIH Ja KbIIAaMIbIFbIH
Oipre apTThIpAIbI )KOHE COJI CEOCTITI TeNe-TeHIIKTIH BIFBICYBIHA 9CEP ETHEH I, TeK
KaHa TeTe-TeH IIKTIH Te31peK OpHaybIHA KIpAeM Oepei.

TakpIpbIn OOMBIHIIA TECT TANCHIPMAJIAPDI:

1. Temenneri kaiiteimasl xkyitene 2NO )+ Oy () <—2NO; KpICBIMHBIH
apTTHIPBUTY Bl XUMUSIIBIK TETIE-TeHIIKKe Kanail acep erexi? 1) oHFa BIFBICTBIPA/IbI;
2) conFa BIFBICTBIPAJIBI; 3) BIFBICTHIPMA/IBL;, 4) OacTamKpla Teme-TeHIIK e3rep-
Meli, oman coH conra birsicanel A) 1; B)2; C)3; D) 4.

2. Kalichl peakIusHbIH TeTe-TeHIIr KbICBIM apTTHIPBUIFAHAAa ©3repMel Kala
oepeni ?

A)COC12 <—>CO+Cly ;

B)CO ) +NO, ) (—>C02(r) +NO )

C) NH;<—>N; +H;-Q;

D) B; C.

3. Tenueynepi KeNTIpIITeH KYHeIepaiH KaHChIChIHIA KbICBIM KeMITEH/IE TeTIe-
TEHIIK COJI KAKKA BIFBICAIBI?

A) CO3)1Ozy<—>COyy ;

B) Hy yt Np(y <>NHj3 ()

C) SO2(1)+O2 (<S03, ;
D) GapnbIFsl.

4. Tene-TeHAlK KYHiHAET1 TOMEHIET1 YAepiCTepiH KaliChICblHA KBICBIM ©3-
repyi acep ermeiiai?

1) NOyy<«—>Ny04, +Q

2) Hy @yt S=<>HaS n +Q

3) NO( +Clyry<—>NOClypy +Q

4) No(r) + O2ry<—>NO¢) - Q

5) Hy(y+Clyy<—>HCl(;y +Q
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6) SOy + Oy <S03y +Q
A)2,4; B)1,2; C)1,3; D)4,5.

5. KbICBIMHBIH apTybl TE€HE-TCHIKTIH OH j>KaKKa BIFBICYbIHA cebemn OoJaThiH
Ky#enepal TaHaa.

1) Hy 3+ Ny oy <—>NH; ) +Q

2) NOy=<—>NO) 0,

3) N2Oy()y<—>NOy(

4) Na@y + Oy <> NOy

5) SOz + 020y <S03

6) PClsy<—>PCl;, + Cly,

A)34,6; B)1,2,6; C)1,5,6; D)14,5.

6. TemneparypaHbIH apTYbIMEH TeIle-TeHIiK COJIFa bIFBICATHIH PEeaKIHsIap. bl
KOpCeT.

A) CO(y) + Oy y<«—>COy(y AH =- 566 k]JIx;
B) CO(y + Oy <<=—>COyy AH =180 xJIx;

C) CaCOs;p=<«=—>CaO +COyy AH =179 xJIxk;
D) A; C.

7. Fe304p9t 4COy<—>3Feqy +4 COzy AH=-43,7 x]I)x;  TeMeHzeri
peaxiusia Terne-TeHIIK KaiChl mapajgap 9CepiMEeH COJl )KaKKa bIFbICaIbl?

1) TeMniepaTypaHblH TOMEHIEY1; 2) TEMIIEPaTypaHbIH KOTepinyi; 3) KbICBIMHBIH
KeMyi; 4) KBICBIMHBIH apTybl 5) Katanu3arop exrizinyi. A) 1,3; B) 1,4; C) 1; D) 2.

8. Peakums Teme-TeHIIriH OHFAa  BIFBICTHIPATBIH  IIapajiapibl  Tall
Hy 1yt S (o< H3S () + Q 1) KpicbIMHBIH apTybl; 2) KbICHIMHBIH TOMEHJEYI;
3) cyteri cyabun MejmepiHiH Kemyi; 4) CyTeri KOHLEHTPALMACHIH apTThIPY.
A)1,2; B)1,3; C)3,4; D)2,3; E)3,4.

9. Terneyi HBr 1y +O; y<—>H,0 ) + Bry () +Q Gomnran peakimsinarsr Tere-
TEHAIKTI OH >KaKKa BIFBICTHIPY YIIIH KaWChl LIapajapiaH MaiganaHy MYMKiH?
1) cyreri OpoMuA KOHUEHTPALUSACHIH apTThIPY; 2) TeMmIepaTypaHbl TOMEHIIETY;
3) TemmeparypaHbl apTThIpy; 4) cyTeri OpOMHA KOHIIEHTPAIMSCHIH KEMITY;
5) KbICBIMJIBI apTTHIPY; 6) KbIchIMABI kemiTy. A) 1, 3, 6; B) 1,4, 5; C) 1,2, 5;
D) 2,3,5.

27-§. XuMHUsSIIBIK Tele-TeHAiK TAKbIPbIObI 00lbIHIIA ecenTep
MeH 0JIap/IbIH mIenyi

Temne-Tenuik OoibIHIIA eceNTEPIl MIEHTyIe, OacTanKbl 3aTTap MOJIIIEPiH aHbIK-
Tay YIIiH:

v’ PeakuusiHbl TEHECTIpil, GapIibiK 3aTTap aiaslHAaFbl KodQdumenTrepai
TaHJay;
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v' XKacanraH 3aTTapiblH Tele-TEHAIK KOHIEHTPAIMACHIHAH MaliaaaHbIIl
K03 PUIHEHTTEep apKbUIBI )KYMCAIIFaH 3aTTap MOJIIEPiH aHBIKTAY;

v JXKymMmcanraH xoHe Tele-TeH [IK KOHIIEHTPAIUAIAPbIH KOCYMEH 6acTaKbl
3aTTap KOHIEHTPAIUSACHIH aHBIKTAY;

v" BacTanksl 3aTTapAbIH MOJISIp KOHIIEHTpalMAChIHAH naiaanansin n = CyV
TEHJIEY apKbLIbI OJapbIH MOJIIEPiH aHBIKTAy KEepeK.

Xorappina aThUTFAH aMajIapAbl CaKTaFaH KYW/1e XUMHUSUIIBIK TeTe-TeHIIKKe
THICTI €CETNTEPIi MENTyTe JPEKET eTeMi3.

1-ecen. HCI + O, = Cl, + H,O peakuus meuepi 8 autp 00JiFaH bIABICTA
KYPrizijgi. XuMHsAIbIK Tene-TeHIiK KYPbLIFaH/1a 3aTTap KOHUEHTPAUUsIapbl
[HC1]=0,7, [0,]=0,6 :xone [H,0]=0,4 moan/a-1i Kypaabl. Bacraybim 3aTTap
MeJIlIepiH (M0JIb) AaHBIKTA.

A)0,8; 0,2; B)12; 6,4; C) 1,5; 0,8; D) 6,4; 1,6.

V' PeakiusiHbl TEHECTIPEMi3, OYJT YIITiH XJIOPH/I KBIIIKBLT aJl/IbIHA 4, XJIOp KOHE
CY MOJIEKyJaJIapbIHBIH alAbiHa 2 K03 uimeHTTep KONbLIa b,

4HC1 + O) — 2Cl, + 2H,0

v' Jlemek, peakuus TeHaeyi Herizinge 0,4 Monb/muTp cy xacanranma 0,8
MOJIB/JUTP XJIOPUJ KBIIIKBLUT xkoHE (0,2 MOJIB/TTUTP OTTEr1 )KyMcaia bl €KeH.

v XJI0pu 1 KBIIKBUIIBIH 0aCTaIKBl KOHIICHTPAIIHAACH:

0,7 mons/nmutp (Tene-renaik) + 0,8 Mons/mutp (kymcanrad) = 1,5 MOJIb/IUTPIL,
an orreriniki 0,6 Monb/mutp (Tene-teHaik) + 0,2 Mmonb/mutp (kymcanran) = 0,8
MOJIB/JIATPI KYpaubl.

v’ 3arrap meJmepid Tadyna MOJISp KOHIIEHTPAIMSICHI MOJIIIEpPre KoOenTine i,
sran 1,5x8=12 moib, 0,8%8=6,4 Monb.

Jlemek, Oy Tecte Oanmama »xayanTap/Iarbl

A) 0,8; 0,2 — >)xyMcainraH 3aTTap KOHIEHTpaIusIaps! (MoJib/J),

B) 12; 6,4 — 6GacTankpl 3aTTap MeJepiaepi (MOJb),

C) 1,5; 0,8 — 6actankel 3aTTapIbIH KOHIIEHTpAUsIIaphl (MOJIB/JT),

D) 6,4; 1,6 — xxymcanraH 3aTTap/bIH MeJIepiaepi (MOJb/).

TectiH qyphIc xayaObl — B

2-ecen. SO, + NO, = SO; + NO peakuusiga SO, xoHe NO,-HiH 0acTankbl
KOHUEHTPAIUACHI 6 :KdHe 7 MOJIb/JUTP 00s1ca, SO,-HBIH Tene-TeHAiK KOHIIeH-
TpanusicbiH (Mouab/auTp) ecente (K,=1).

A)8,73; B)2,77; C)3,27; D)10,77.

Peakmust Tenneyinmeri koddduimeHTrep TeH OONFaHbl VIIIH KYMCaJIFaH
3aT MeIepi kacaiFaH 3ar MemmiepiHe TeH Oomnaabl. Jlemek, SO, xone NO,-
JapIbIH OacTanmKbl KOHIEHTpAIUsIapbl 6 xoHe 7 MOJIB/JIUTP 0oJica, TEere-TeHIIK
KOHIICHTPAIMACHI THICTI 6-X koHE 7-X Oomajsl. Tene-TeH ik KOHCTaHTachl Oipre
TEH OOJIFaHBI YIIIH TEHJEYAIH €Ki dKaFblH TEHECTIpeMi3.
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SO, + NO; > S03 + NO

6-x 7-X X X

(6-x)(7-x) = x*
42 - 6x - Tx + x> =x>
x=3,23
Hemexk, SO,-HBIH TeNe-TeHIIK KOHIICHTpaIUsIChl 6-x=6-3,23=2,77-re TeH 00:1-
ca, NO,-HBIH Teme-TeHJIK KOHIEHTpauusacel 7-x=7-3,23=3,77-re TeH Oonaisl.
Ocpsl TecTiH xayaObl B.
3-ecen. Xu10pua KbIKbLUIABIH xkaHy peakuusceinga HCI + O, — Cl, +
H,O; Gearini yakbITTaH COH Tene-TeHAiKk KypbLiabl. Tene-tenaik kyiinme
(Kyy = 1) 3arrapasid koHuentpanusiiapsl [HCI] = 1 moas/autp; [Cl,]
= 3 moan/autp xdHe [H,0] = 3 mouab/nurp 00s1ca, OTTEriHiH Teme-TeHIIK
KYHiHIeri KOHIEHTPAUUSACHIH AHBIKTA.
Ecentin memnyi: AnasiH peakiUsiHbI TEHECTIpiN anambl3. OUTKeHI Kodhdu-
IIUEHTTEP Tere-TeHIIK KOHCTAHTAChI YIIIH TY3UIETiH TeHICYAE €CENKe aJbIHa/bI.

HCl + O,——>Cl, + H,0
4HCI + 0, —> 2Cl, + 2H,0

Enni, rene-tennik koucranTtacsl (K,) 1-re TeH ekeHIHE HET13 AT PeaKIUIHBIH
OH >KQHE COJI KarbIH/aFbl 3aTTapbl TeNe-TeH 1K KyHIHer1 KOHIIEHTpalusaapbl-
HBIH KeOeWTiHaici (TaOufu Typle KOHIEHTpauusiap KOOCHTUIyIeH aJIblH
K03 puieHTKe TeH 60IFaH Jopekere apTThIpbLIaAbl) TeH Aen ecenTeiimiz. XKone
COJI Heri3/le KOHIICHTpaLUsIapbl OCNTisl 3aTTapAbIH KOHIICHTpalUsIapblHaH, ajl
oTTeri ymiH “X” (eMTKeHI OHBIH KOHIIEHTPALUACHI OeNrici3) -TeH maigaiaHbIn
TOMEH/JIET1 TeHJIey/l TY31M alaMbl3 *KoHE OHBI IIEIIEMI3.

[HCI]*+ [0,] = [CL]*+ [H,0]?

14e x=3%2.32

1x=9-+9
1x=27
x=27:1=27

JleMek, OTTEeTiHIH Teme-TeHIK KYWIHAET! KOHIEHTPAIUsACH 27 MOJIb/IUTPre
TEH.
Kayaobi: 27 MoJb/n
4-ecen. Kemiprexk (II) TOTBIK ’KOHe CyTeriieH MeTaH CHHTe3 jKacay
peakuusicbinga: CO + H, — CH,+ H,O Bbapabik 3aTTapabiH Temne-TeHAIK
KOHLeHTpanusjapel cdfikec typae: [CO] = 0,9 moas/mmrp; [H,] = 0,7
mouab/autp; [CH,] = 0,4 moas/nutp; [H,0O] = 0,4 mosab/aurpre TeH 0o0Jica,
koMipTek (II) TOTHIFBI K9He CYTeriHiH peakIUsiIaH AJABIHFbI (0acTankbl)
KOHLIICHTPAUHSJIAPbIH (MOJIB/JINTP) AHBIKTA.
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EcenTin memyi: Onerrerineii, >KyMbICTBI pEaKIUsIHBI TEHECTIPIN axyJaH
OacTaiiMbI3.
CO+H, — CH,+H,0
CO +3H, —» CH, + H,0
PeaknusiHbI TEHECTIPIN aNFaH COH TOMEH/IET1 )KYMBICTap/Ibl aMaJIFa aChIpaMblI3.
CO+3H, —> CH4 + H,O

bacraypim e 0 0
Kymcany/Kacary
Tene-Ten ik 09 0,7 04 04

OcpeiHpait 3 Karap KypallMbI3 »XoHE opOip Karapra e3iHe cal (THICTI)
MOJIIMETTTEPI1 €Hr13eMi3. benrin 6onFaHbIHAal €CEeNTiH MapThIH/IA AUTHII OTIITCH
“bapnvix 3ammapoviy mene-meHOIiK KOHYEeHMPAyuaIapuvl catkec mypoe:

[CO] = 0,9 monb/z; [H,] = 0,7 monb/n; [CH,] = 0,4 Mmons/z; [H,O] = 0,4 Mmonb/n”
MmastimMerTep ochl “Teme-TeHaiK” KaTapblHA SHT13UII.

Conpaii-ak 013 peakius eHIMIEpi OOJBIN €CENnTeNreH METaH JKOHE Cy YIIiH
OacTayblll KOHUEHTpauusapasl “0 Monb/MUTp”-AeH Oedriien ajaablK. OWTKeHi
peakius 6acklHa elKaHaail eHiM Gonamaiasl. Onap peakuus xypici GapbIChIHIA
Oiprinnmen >kacananel. Erep ecentTiH mapTel OOWMBIHINA peaKIUUIBIK OKyiene
eHIMJIEp ajjblHHaH Oap OoiMaca, MyHIall >Karjaija €CENTiH IIapTHIHIAFbI
KOHLIEHTpalusiap OacTaybllll KOHIEHTpalusIap KaTapblHa TiKeJel eHr13u1ei.

Enai xeifinri OackplmTapra eTemi3. Erep meTaH oHe CyablH OacTayblIll
KOHIICHTpAKACH “0 MONB/MUTP”-1IeH €11, KeHiH Tene-TeHIIK KOHIICHTPAUsIaphI
0,4 mMonb/n-re TeHecTi. JleMek, peakius GapbIChIHAA ONapbIH dpKaiichickiHaH 0,4
MOJTB//1-ICH KaCAJIIbL.

CO+3H, —> CH4 + H,0O

bacraypiu e 0 0
Kymcamy/Kacany +0,4 +0,4
Tene-TeHaiK 0,9 0,7 04 04

Keitin xymcany jkoHe Kacaly KaTapjapbl apachlHIarbl KoddhduieHTrrepre
OalaHBICTBI OOJIFAH MPONOPLMOHANIBABIKTBI 1ICKE KOCAMBbI3:

CO+3Hy —> CH4 + H,O

bacraysimn 0 0
Kymcay/ Kacamy | +0,4 +0.4 |
Teme-renaik 09 0,7 04 04

S¥HuU, con TIK TepTOYpbHIII iIiHAErT Ko3pUIeHTTepl TeH OoiFaH 3arrapnaa
Oipmeii canmap skaitracanbl. benrinmi OonransiHgai, kemiptek (II) ToThIK, MeTaH
JKoHE CcyablH Koddduimentrepi TeH. [leMek onapmaH j>KyMcaiFaH, jXacalFaH
KOHILIeHTpanusiap na teH 6omansl. Sruu kemiprek (II) roreirbinan 0,2 mMonb 3aT
KYMCaIIFaH.
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CO +3H, —> CH,; + H,O

bacraypim 0 0
Kymcany/Kacamy 04 - +0,4 +0.4
Tene-Teqaik 0,9 0,7 04 04

Enni cyteriniH KaHAal KOHIIEHTPAIIUACH KYMCAIFaHbIH TaOaMbI3.

Kepin TypraHbIMbI3iali, OHBIH PEAKIUSIBIK Kod(hduuenTi 3-ke TeH. SFHu
OHBIH KOA(PUIMEHTI Ke3 KeJlreH 3arThiH kodddunmentiHeH 3 ece yiakeH. OHBbIH
KYMCaJlFaH KOHIIGHTPALMsChl Jla, KajJFaH 3arTap >Kymcally HeMece >jKacaly
KOHIICHTpanusuIapbiHan 3 ece yiakeH oonaasl. 0,4 -3 =1,2

CO+ 3H2 — > CH4 + H20

bacraypim 0 0
Kymcany/Kacary 04 -1,2 +0,4 40,4
Tene-tenmix 0,9 0,7 04 04

3arTapabpiH 6acTanKbl KOHIEHTPALUSIAPbIH aHBIKTAY YIIIH KYMCAJBI KETKEH
KOHIIGHTpAIMsIIap Tere-TeH 1K KYHiH/Ier1 KOHIIeHTpalusIapra KOChUIabl.

0,9+0,5=1,3 mons/z CO
0,7+1,2=1,9 monw/2n H,

CO +3H, —> CH4 + H,O

bacraysim 13 19 0 0
Kymcaiy/XKacary 04 -12 +0,4 +0.4
Tene-TeH ik 09 0,7 04 04

TakpIpbin 0olibIHIIA TECTEP:

1. NH;+0O,=H,O+N, peakmusiga XuMHUSIIBIK TeTIe-TEHIIK KYpPbUIFaHa 3aTTap
koHueHTpanusiapsl [NH,]=0,4; [0,]=0,65; [H,0]=0,3 monb/auTpai Kypangsl.
Peakust memmepi 0,005 m? GosraH bIABICTA KYprisiiren 0Ooisica, GacTamksl
3arTap MeJuIepid (MOJb) ecemnTe.

A)0,6;0,8; B)1,0;0,75; C)3,0;4,0; D)O0,2;0,15.

2. NH;+Cly,,=N,,tHCl,, peakuus menmepi 0,009 m’ Gonran biabicTa
KYprizingi. XHUMHSIIBIK Tele-TeHIIK KYPBUIFaH/Ia 3aTTap KOHIEHTPALHSIIAPhI
[NH,]=0,4; [C1,]=0,2; [HCI1]=0,6 mons/auTp 60Jica, GacTaybIl 3aTTap MOJIIIEPIH
(Monp) ecene.

A)0,2;0,3; B)0,6;0,5; C)5,4;4,5;, D)1,8;2,7.

3.CH,,tH,0,,=CO,+H,, peaxuus menmepi 9 nuTp OOIFraH BIABICTA XKYP-
rizinai. XUMHSIBIK TeMe-TeHAIK KypbUIFaHIa 3aTTap KOHIEHTpaLUsIIaphl

125



[CH,]=0,5; [H,0]=0,3; [H,]=0,6 monn/z Gomnca, GacTaysiln 3aTTap MeJIIEPiHIH
(MOJ1b) KOCBIH/IBICBHIH €CEIITE.

A)1,2; B)10,8; C€)0,8; D)7,.2.

4. CO, tH,0, = CO,, +H,, peakuusHbIn Tene-TenaiK KoncTanracel 850°C-ta
1-re TeH. CO »xone H,O-nmapasiH OacTaybllll KOHIIEHTpaUUsiIapsl 6 xoHe 8 MOib/
auTp OoJica, ONapAbIH TeMe-TeHIK KYHiHAET! KOHIEHTpauUsIapbiH (MOJb/IHUTP)
AHBIKTA.

A)3,4;34; B)2,6;46; (©)94;11,4;, D)1,2;34.

5. Temenneri OepinreH peakusuIapablH KalChICBIHA KbICBIMHBIH apTybl TEIe-
TEHIKKEe ocep eTneimi?

1) COr) +HyOn <—> COyy + Hyy

3)Noy + Oy <—> NOy

4) COyqy + Oy < > CO

A)34 B)1,3 C)24 D)3

6. Kyxipr (IV) Ttoreik xoHe a3zor (IV) TOTBIK apacelHOa KYpeTiH
SO, + NO, <> SO, + NO peaxnusna; 6enriil yakbITTaH COH TeNe-TeHIK KYPbUIIHI.
Teme-teruik kyHinae (K,=1) 3arrapasiH xoHneHTpanusmapsl [SO,] = 4 mMonb/r;
[SO,] = 3 monw/z )xone [NO] = 3 monb/z 6omca, a30T (IV) TOTHIFBIHBIH TeTe-TeHIIK
KYHIHAEr1 KOHLIEHTPALMSIChIH aHbIKTA.

7. Kemiprek (IV) ToTbiFsl sxoHe cyTeri apacsinga xyperin CO,+H, < CO+H,0
peakiusiaa; 0enrial yakpITTaH COH Tene-TeH MK KypbUbl. Tene-tenmik kyiinae (Ky,=
1) 3arrapuabig koHteHTpanusapsr: [CO,]| = 12 monb/z; [CO] = 6 Moib/z xkoHe [H,O]
= 6 MoJb/1 00JICa, CYTETiHIH TeNe-TeHIIK KYHIHIeTI KOHIICHTPAIMACHIH aHBIKTA.

8. Cyreri )xoHe a30TTaH aMMHaK CUHTE3 X*acay peakuuscbiHaa: N, + H, — NH,

Bapnpik  3arTapAplH  TeMe-TEHIIK  KOHIIGHTpalMsUIaphl — COMiKeC  Typle:
[N,] = 0,5 mons/z; [H,] = 0,1 monb/z; [NH;] = 0,8 Momnb/z-Te TeH 0oca, a30T KoHE
CYTETiHIH peakIUsAaH aJIbIHFBI (0ACTanKbl) KOHIICHTPAIUSIIAPBIH (MOJIB/IUTP)
AHBIKTA.

9. A(r) + B(r)= C(r) + D(r) xyiiene 3arTap/blH Tene-TeHIIK KyHiHAer1 KOHIEH-
TpampsuIapsl (MOJIB/TT) TEHAEyTe coiikec Typae 8, 6, 4 xoHe 12-re TeH. XKyiiere B
3aTTaH 2 MOJIb KOCBUIFaH COH, B sxoHe D 3arTapzpIH *aHa Tere-TeH K KOHIIEHTpa-
sUIapbIH (MOJIB/T) ecenTe (peakuust Memmepi 1 1 OoiFaH BLABICTA KYPTi3il).
A)3,5;4,5; B) 7,5;12,5; C(C)5,5;12,5; D) 7,5; 11,5.

10. CO(r)+H,O(r)=CO,(r)+H,(r) xyiene 3artapiblH Tene-TeHAIK KyHiHAEr!
KOHIICHTpaIysuIapbl (MOJIB/T) TEHIEYTe Colikec Typae 6, 3, 2, 9-ra TeH. Temne-TeH Ik
Ky#iazeri xyienen 2 mons CO, mbirapsm xkioepinai. H,O sxone H,-nepain skaHa
Terne-TeH K KOHIICHTPAIUsUTapbIH (MOJIB/) ecente (peakius Memrepi 1 1 6orran
pIBICTA XYprizuimi). A)4; 11; B)2;10; C)4,5;7,5; D) 6; 11.
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7-BOJIIM. TOTBIKTAHY-TOTBIKCBI3IAHY PEAKIIUAJJIAPBI

28-§. TOTBIKTaHY-TOTBIKCBI3AAHY PeAKUMSJIAPBIH KaAPThI
peakuusi TICLIiIMEH TeHeCcTipy

8-ChIHBI XWMMHS KiTaObIHIA JKail JKOHE KypAeni 3arTap KYpPaMbIHIAFbI
ANEMEHTTEPAIH TOTBIKTAHY JOPEKECIH AaHBIKTAy, TOTHIKTAHY-TOTBIKCHI3IAHY
peaKIusIIaphl )KOHE OJAPJABIH TYpPJepl Typasibl TOJIBIK MOJIMET OepilreHi yIIiH
Oyl KITaOBIMBI3/la TAaKBIPBINITHI KAJIFACTBIPBIN, PEAKLUsI TEHACYJIEpPIH >KapThl
peaKIus TACUTIHIE TEHECTIPY, TOTBHIKTBIPYIIBI MEH TOTBIKCBHI3AaHIBIPYIIBIHBIH
SKBHUBAJICHTTIK CaJIMaKTapbIH Ta0y JKOHE epiTIH/I1 JEHIeHiHIH TOTBIKTaHy-TOTHIK-
ChI3ZIaHy peaKUMIChIHA KaHJIail 9cep eTyiH KapacThIpaMbi3.

As,S; + HNO3 + Hb O—>H3As04 + H,SO4 + NO

Ochl peakius TEHJEYIH JKapThl peakIus Toclali OOWBIHIIA TEHECTIpYyi
KapacThIpambI3. by yIIIiH coi peakusaarsl TOTHIKTHIPYIIBIHBI )KOHE TOTHIKCHI3/1aH-
JBIPYIIBIHBI aHBIKTAN ajlambl3. Byl TeHaeyae TOTBIKTBIPYIIBI HUTPAT KbIILIKBLI,
aJl TOTBIKCBI3AHBIPYIIBI MBIIIBSK CYIb(UI OONBIN ecenTtenei. DMeKTPOHIBIK
0aJyaHC TOCUTIMEH TEHECTIpY/Ie TOTHIKTAYIIbI KypaMbIHAaFbl N> HOHBI 3 3JIEKTPOH
KaObu1gan, N*? HOHBIHA JEHIH TOTBIKCHI3MAHABI eI KaObLITaHATHIH eai. As,S;
KypaMmbIHIarel As™ MOHBI 2 3MeKTpoH Oepin, As™ KyifiHe neifiH, an S? HOHBI 8
3NIEKTPOH Oepin, S KyitiHe IeiliH TOTBIKTaH bl IS AIbIHATHIH eJi:

AsyS3 + HNO3 + Ho O—> H3As04 + H,SO4 + NO

+3 e +5
As;”” ——> 2As |4
B 28 3
8,2 248 396 |y ><"
+3e
+5 N
N®” —— N7 [3] 3 28

Con aneKkTpoHaap caHJaphl HeT131He Ko PUIUMEHTTep Al aHbIKTAll aJlaThlH
enik. Ecenrren TabputFan, Oipak epiTiHIl KYpaMbIHAA MIBIHIBIFBIHIA KOJIAAHBICTA
Oap 6oamaran N, As™, S-2 voHZapbIH KOJIJaHATHIH EIiK.

XKaptel peakuus Tociiai OOMBIHIIA TOTHIKTaHY-TOTBIKCBI3/IaHY YIEpiciHae
KATBICAThIH 3aTThI EPITIHAIAC IIBIHBIHAA Oap OONFaH MOHIApAAH MaiiganaHBII
TEeHeCTIpiieni.

Mpicanel, HNO; 3arsl epitinaine H' xone NO;uoHIapblH xacalgbl. A
As,S, nongapra nucconuanusaanOaiael. biz 6amaHc Ty3reHiMi3ae CoJl IIbIHAKEI,
epiTiHai Kypambiaaa 6ap 6onran NO; MOHBIHAH MalganaHaMbl3. EXi jKaKTaFsl
DIICKTPOHNIAP CaHbIH TEHECTIPY YIIIH epITiHAiAEe HIbIHBIHAA Oap OonFaH cy
MOJIEKYJIAChl )KoHE CYTET1 HOHJapbIHAH MakjalaHaMBbl3.
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ATNIBIH TOTHIKTEIPYIIBI HOHBIH (NO;) KapacThIpambI3.
NO3;y ——> NO

Tenneynin coun xarpiHaa 3 OTTEr1 aTOMBI 0ap. AJ OH JKarbIHIA | OTTEr1 aTOMBI.
Tenpneyneri orreri aToMJapblH TEHECTIpIN ajy YIIiH, KBIIKBUABI ACHTenHIe
OTTET1 KeM JKaKKa KepeKT1 MeJIIIep/ie OTTETiHIH 031H/e CaKTaFaH Cy MOJICKYJIaChl
KOCBIIa/Abl. SIFHN OH XaKKa 2 cy MOJIEKYJIAChIH KOCaMBI3.

NO3” ——— NO +2H,0

Enpi cyreri aromnapsia TeHecTipeMis. TeHIEYyAiH cOl KaFbIHA CYTer1 aToM-
Japbl XKOK. AJ OH XarbeiHIA 4 cyTeri atombl 0ap. TeHaeyneri cyreri aroMIapbiH
TEHECTIpIN ajy YIIiH, KbIIIKBUIIBI OpTaja CyTeri KepeKTi Meimepae CyTeriHi
©31HJI€ CaKTaraH CyTerl MOHbI KOCbLIaJbl. SIFHU COJN Kakka 4 CyTeri MOHBIH
KOCaMBI3.

NO; + 4H — > NO + 2H,0

Con »xakTarbl TYHIPHIIKTEPAIH 3apsAATapblH apU(PMETUKAIBIK KOCBIHABICHI
+3-ke, an oH xakrarpuiapfiki 0-re TeH. Con kakka 3 2JIEKTPOH KOCCakK, €Kl
YKAKTarbl 3apsiATap TeH O00Jabl.

NO; + 4H'+3 ¢ — > NO + 2H,0

Enni TOTBIKCHI3MAaHy KacueriHe me OonraH As,S,-HBIH ©3repyiH Kapac-
TBIPaAMBbI3.

A$;S3 — > 2As0,> + 350,72

by xepne oH jkaKTarbl OTTErl aTOMJApBIHBIH caHbl 20, COJ JKaKTa OTTeri
aToMbl )KOK. CoHapiKTaH 20 OTTEr1 aTOMBIH 031H/1e caKkTaraH 20 cy MOJICKYJIaChlH
COJI )KaKKa KOCaMBEI3.

As,S3 + 20H,0 ——» 2As0,7 + 350,

Peaknusueig con xarbiHga 40 cyrteri aroMmbl 0ap, OH KakTa CyTeri aTOMBI
xoK. CyTeri aToMJIapblH J1a TEHECTIpY YIIiH OH aKKa 40 CyTeri HOHBIH KOCaMBI3.

As,S3 + 20H,0 ——»2As0,4™ + 350,72 + 40H"

Coi xaKTarsl Tympmu(TepmH 3apsATapbIHBIH apU(PMETHKAIBIK KOCBHIHBICHI
0-re TeH. AJl OH >KaKTaFrbl TYI/IlpHIIKTep 3apA/TaPBIHBIH KOCHIHBICH +28-re TeH.
Exi »akKTarbl 3apaarap/pl TEHECTIPY YIUIH COJI KaKTaH 28 3JEKTPOHIbI aJblll
TacTacak, €Ki )kakra 3apsiaTap TeH 0oJabl.

As,S; +20H,0- 28 € — > 2A50,~ + 380,72 + 40H"
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EH/1 TOTBIKTBIPYIIBI )KOHE TOTBIKCBI31aH IbIPY I bLIAPABIH HOHBI TEHIEYIePiH
OipiKTipim, ONap/Ibl ajlFaH HeMece OepreH JIEKTPOHAAPHI CaHBIH TEHECTIPY KOJIbI-
MeH OyJ1 MOHJAp/Ibl aJIIbIHA KOMBUIATHIH KO3 (PUIMEHTTEepAl aHBIKTAIl alaMbl3:

- + +3e
NO;"+ 4H —> NO + 2H,0 3 )3
28 ¢
As,S3 + 20H,0 —— > 2As04™ + 350,72 +40H' | » 3

AHBIKTaFaH K03 GULIUEHTTeP ] THICTI TEHAEYIepre KOUBIM MIBIFaMBbI3:

+3
28NO3™ +112H —528NO + 56H,0

-28 ¢
3As,S3 + 60HyO——> 6As0,~ + 9S04 + 120H"

EHJi TOTBIKTBIPYIIBI )KOHE TOTHIKCHI3aHIBIPYIIBI HOHIBI TEHAEYIepai OipiK-
TIpII Ka3bIIl aJIAMBI3.

3As,S; + 28NO; + 60H,0 +112H — >

6AsO,> + 950,72 + 120H + 28NO + 56H,0

PeakuusHbIH CON JKOHE OH JKaKTapbIHAAFbl Cy MOJIEKYJalapbl jKOHE CyTeri
HMOHJAPbIH KbICKAPTHII, KbICKAPTHUIFAH HOHbI TEHEY KACaUMBbI3.

3As,S; + 28NO5” + 4H,0 — > 6As0, > + 980,72 + 8H' + 28NO

WoH xoHe MoJIeKyIaIap IbIH aJIbIHAAFb KOA(PPUIHEHTTEPIH, MOJIEKYIIaTapAblH
aJJIbIHa KOSIMBI3 )KOHE MOJIEKYJISIp TEHIEY TY3EMi3:

3As,S5 + 28HNO; + 4H20—>6H3ASO4 + 9H,SO4 + 28NO

HoTtwkene TOTBIKTaHY-TOTBIKChI3IaHy PEaKIHUACHI TCHIEYIH KOPYiMi3 MYMKIH.
CinTimik oprajza TOTBIKTaHY-TOTBIKCHI3AHY PEAKIHUAICHIH >KapThl PEaKIIHs
TOCUTIH/IE TEHECTIpYl TOMEHAET1 MbIcali]a KapacThIpaMbI3:

Ml’l304 + KC103 + KOH—> K,MnO,4 + KCI + H,O

byn Tenneyne TtothiKThIpymIbl Kanui xsopar (KCIO;), anm TOThIKChHI3AaH-
JBIpYLIBI Maprasel Kkoc TotelK (Mn;0,) ecenrenei.
Kaptsl peakiust TocuTiHAE anabiH TOTHIKTay bl HOHBIH (ClO;) KapacThIpaMbl3.

ClOy — > (I

byn peaknmsga ga OTTEri jXoHE CyTeri aToOMAapblH TEHECTIpY YIIiH epi-
TiHAige 6ap GoyiFaH cy MolieKynanapsl xoHe ruapoToTslK (OH') nmongapsinan
naiganaHamei3. TeHIEYIIH COJI JKaFbIHAa 3 OTTeri aroMbl O0ap. Al OH *arblHIA
OTTEri aTOMBI KOK. TeHeyaeri OTTeri arToMaapblH TEHECTIPill ajay YIIiH, CiaTi-
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JiK opTaga OTTEri KeM JKaKKa TUAPOTOTBIK HMOHBI KOCBLJIAJbI. FI/I,Z[pOTOTLIK
HOHBI KOChIJIFaHAa K€M KaKKa 2 ece K66ipeK OTTET1 CaKTaraH TUAPOTOTBIK MOHBL
KOCBLIaAbl. SIFHH OH JKaKKa 6 TUAPOTOTHIK HOHBIH KOCAMBI3.

ClO35" —> CI" + 6HO"

CinTuiK *xKaFaiia cyTeri aToMIapbiH TEHECTIPII ally YIIIiH, CyTeT1 )KOK HeMece
KeMJiey OOJIFaH aKKa HeIlle CyTerl aTOMbl KOCY Kepek Oosica, COHIA CYTETiHIH
©31HJIe CaKTaraH Cy MOJICKYJTajJaphbl KOChLIA/IbI.

ClO5” + 3H,O——> CI + 6HO"

Con ’xakTarbl TYHIPHIKTEPAIH apu(PMETHKAIBIK KOCBIHIBICH -1-Te, am OH
KaKTarbUIapAiki -7-re TeH. Col jkakkKa 6 2IeKTPOH KOCCaK, €Ki JKaKTarbl 3apsirap
TeH OOJIaIbl.

CIO;™ +3H,0 +6 e — Cl" + 6HO"

Enpl ToTRIKCHI3NAaHIBIpY KacueTine ue 0oaran Mn,O,-HbIH €3repyiH KapacThl-
pamebI3.

Ml’l304 — > MnO42'

ANIBIH MapraHel] YIEMEHTIHIH aTOMIapbl CAHBIH TEHECTIPY YIIiH OH KaKTaFbl
MnO,*” noHs! anjbiHa 3 K03)OUIMEHTIH KOSIMBI3:

Mn;0,—> 3MnO,*

Enpi on xakra 12 orreri aromsl 6ap, an con xkakra 4 orreri aromsl 6ap. Coi
JKaKTa OTTEr1 aTOMBI 8-T'¢ KeM OOJIFaHIBIKTaH, COJ )KaKKa KEPETIHEH €Kl ece KoOipeK,
sarHu 16 oTTeri atrombl 6ap 6onran 16 OH MOHBIH KOCaMBI3:

Mn;04 + 16 OH —>3MnO,*

Enpi tenmeyme cyrteri arommap CaHBIH TEHECTIpYy YIIIH OH JKakka 8 cy
MOJIEKYJIaChIH KOCAMBI3:

Mn;0,4 + 16 OH —>3MnO,* + 8H,0

Con >xaKTarbl TYWIPIIIKTEPIIH 3apsAATaphIHBIH apU(METUKAIBIK KOCBHIH]IBICHI
-16-ra TeH. AN OH >KaKTarbl TYHIPIIKTEPIIH 3apsATAPBIHBIH KOCHIHABICH -0-Fa
TeH. Eki »aKrarbl 3apsarapapl TEHECTIpY YIIiH coil kakTaH 10 3JeKTpOoH/IBI albI
TacTacak, €Ki KakTa 3apsaTrap TeH 00Jajbl.

Mn;0y4 + 16 OH™ - 10 & —> 3MnO,* + 8H,0

EHAl TOTBIKTBIPYIIBI )KOHE TOTBIKCHI3IAHIBIPYIIBI HOHJAAPIBIH TCHACYICPIiH
OipikTipin, oylapAbl anFaH HeMece OepreH 3JIEeKTPOATapbl CaHBIH TEHECTIpY
KOJBIMEH OYJI MOHAApPIBIH aJIAblHA KOMBLIATHIH KOI(PQPUIUMEHTTEPAlI aHBIKTAIl
ajambl3:
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+6 ¢
ClO5” + 3H,0——> CI" + 6HO" 6 |3 5

-10e 5.
Mn30y4 + 16 OH" —>3MnO,* + 8H,0 | 10]> 3
AHBIKTaJIFaH K03 PUITUEHTTEP 1 THICTI TEHALYIEPTe KOUBII IIBIFAMBI3:

5CIO;" + 15H,0—> 5CI" + 300H"

3Mn;0, + 480H —> 9MnO4> + 24H,0

EHJ1 TOTBIKTBIPYIIIBI )KOHE TOTHIKCHI3IaH IBIPYIITBI HOH Bl TCHACYICPAl O1piK-
TIPII JKa3bII aJlaMbl3.

3Mn;04 + +5Cl05 + 15H,0 — 9MnO,> + 24H,0 + 5CI" +300H

PeaKHI/IHHBIH COJI )XKOHC OH JKaKTapbIHAAFBI Cy KOHC T'HMAPOTOTBIK HOHAAPBIH
KBICKApTHITT aiambl3: SIFHM coi jkakra 15 cy Mosekynanapsl, OH ’kakra 24
Cy Molekyiackl Oap ekeH. Omapabl KbICKapTCaK, PEaKIHMSHBI OH JXKakka 9 cy
MOJICKYJIAChI apTHII Kaiajbl. Tar oChIHAal THAPOTOTHIK HOHIAPBIHBIH J1a KBICKApTY
HOTHKECIHJIE PEAKIMSHBIH COJ )KarblHAa 18 THAPOTOTHIK HOHAAPHI KaJla Ibl.

3Mn;0, + +5C103” —> 9MnO,> + 9H,0 + 5CI

By TeHziey TOTBHIFY-TOTBIKCHI3IAHY PEAKIMSCHIHBIH KbICKA HOHIBI TEHJCYI
6onnbl. Exni GacTamkel peaknusgaH MaifallaHbI, Peakius TEHICYIH jKa3aMbI3.
AT MOH XOHE MOJIEKyNaJapAblH alAbIHIAFbl KOd()PHUIIMEHTTEPIH MOJIEKYITaHbIH
aJIbIHA KOSAMBI3.

3Mn304 + 5KCIO5 + 18KOH—>9K,MnO4 + 5KCI1 + 9H,0

Hortumxene TOTbIFY-TOTBIKCBI3IAHY PEAKIUACHl TEHECKEHIH KOpyiMi3 MYMKIH.
Cypak kdHe TancblpMaJiap:

1. A30T aTOMBIHBIH TOTBIFY IOpPEKECl TEK +5-Ke& TOTHIKKAaHIAPBhIH TaH/A.

1) N02 + 02 + NaOH = NaNO3 + Hzo

2) NO, + H,0 =HNO; + NO

3) NO, + NaOH =NaNOj; + NaNO, + H,0
4) NO, + HI=NO +J, + H,O

5) N02 =NO + 02

6) N02 + 02 + HQO = HNO3

A)1,2,3,6; B)2,6; C)1,6; D)4, 5, 6.
2. A3BOT aTOMBIHBIH TOTBIFY JIOPEXKEC] TEK +2-T€ TOTHIKChI3IaHFAaHBIH TaH/IA.
1)NO,=NO +0,
2)NO, + O, + H,0 = HNO;
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3) NO, + H,0 =HNO; + NO

4) NO,+ HI=NO +J, + H,0

5) NO,;+ NaOH =NaNOj; + NaNO, + H,O

6) NO, + H,O + SO, = H,SO4 + NO

A)l,4,6; B)2,5;, (0)3,5,6; D)1,3,4,6.

3.TeMmenperi peakusaa coi xaK KodPPUITUEHTTEPl KOCBIHBICH HEIlIere TEH?
PbO, + MnSO4 + HNO3;—> HMnO4 + PbSO4 + Pb(NO3)2 + H,O

A)22 B)9 C)21 D)I13.

4. TeMeHer1 peakIUsHbIH OH >KaFbIHAAFbI 3aTTap KOA(H(HUIIHEHTTEP KOCHIHIBICHI
Hellere TeH? As>S3 + HNO3;—>H3AsO4 + SO, + NO, + H,O

A)23 B)35 C)49 D)58

5. Temenneri peakiusga 0apiblk KO3PGUIIMEHTTEP KOCHIHABICHI HEIIEre TeH?
H,0, + CrClz + KOH—>K,CrO4 + KC1+ H,O

A)13 B)I15 C)18 D)31 E) 16

6.KMnO,4 + H,O, + KOH——> OCBbl peakuMsHbIH COJ JKarbIHAAFrbl KOd(-

(ULMEHTTEepiHIH KOCBIHBICHIH €CEeNTe.
A)S; B)10; C)7; D)6.

29-§ ToTbIry ’9He TOTBIKCHI3AAHY PeAKIUAIAPbIHBIH
epiTiHAi JeHreiine 0aAHIAHBICTHLIBIFbI

KpBI3FBILI-KYIpEeH TYCTI Kaluil MEepMaHraHaTTBIH CyJbl €piTIHIICIHIH
TOTBIKTBIPYIIBUIBIK KaCHETIHE epITiHJIHI ACHTeHiHIH oCepiH 3epTTey YIIIH YyII
npoOupKa aJbll, oJlapAblH 03piHe OipAell MeulepAe TOTHIKThIPY KaCHUETIHE He
OoJIFaH KaJIMi MEepMaHTaHAT €PITIHAICI KOHE TOTBHIKCHI3NAHABIPY KACHETIHE HE
OonFaH HATPUM HUTPUT epITIHAICIH camaMbl3. bipinmii npobupkara 1-2 TaMuIsl
cynbdar KbIIIKBUI epiTIHIICIHEeH, eKiHIIICiHe -2 TaMIIbl TUCTUIIICHTEH Cy XKoHE
yuriHon npoOupkara 1-2 Tammisl Kaiauil TMAPOTOTHIK €pITIHAICIHEH KOCaMBbl3.
bipinmi nmpobupkana epiTiHAl peHci3 Kyire eHemi. ExiHmi mpoOupkaga Koo
KOHBIp TyHOa jxacanaapl. YIIiHIII MpoOUpKaga >KachkUl PEeHAl epiTiHIl maiiga
6onanpl. Jlemek, Oynan kepyre Oonaibl, €piTiHAlI JAeHTeiiHe Kapail TOTBHIFY-
TOTBIKCHI3ZIaHy peakuusIIapblHIa dp TYPJIi 3aTTap jKacalybl MYMKIH €KEH JKOHE
OyJ1 3aTTap epiTiHaire Typii peH oepeni.

Enni opbip mpobupkaga Kannaii yaepic O0IFaHBIH KapacThIpabIK. AJITBIH
ylI mpoOupKaja Ja Kajauil mepMaHraHat epitigaici 6ap eni. [lepmanranar noHst
(MnO,") epitinaire KbI3FbIII-KYJIriH Tyc O6epeni. CoOHABIKTAH ylI mpoOupKa aa
KBI3FBINI-KYJTIH peHae eai. OpOip nmpoOupkaga KaHaal yaepic OoJFaHbIH 011y
YILIIH peakius TeHAEYIePiH jKa3blll aJaMbl3.

Bipinmi npoOupkaza:

KMnO4 + NaNO, + H,SO4—>MnSO,4 + NaNO5 + K»,SO4 + H,O
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PeakuusiHbl )kapThl peakiyst TOCLII OOMBIHIIA TEHECTIPEMI3.
KMnQO4 + NaNO, + H,SO4—> MnSO4 + NaNO5 + K,SO4 + H,O
- e oy
MnO4 + 8H——Mn~" +4H,0 |5 2
2e
NO, + H,O——>NOy +2H" |27 |¥5
2MnOy + 16H+ 5NO,” + 5H,0 —2Mn>" + 8H,0 + 5NO; + 10H"

2MnO, + 6H '+ 5NO, —>»2Mn>" + 8H,0 + 5NO;
2KM1’104 + SNaN02 + 3HQSO4—>2MHSO4 + SNaNO3 + K2S04 + 3H20

Peakuusinan Genrini 6oisibl, mpoOUpKagarsl €piTIHIAINE KbI3FBIII-KYJITIH PeH
Oepin Typran nepManranaT nousl (MnO,’) peakius askraarad cCoH Mn?* noHbIHA
aitHanpl. Mn?* MOHBI Tycci3 OOJFaHBI YIiH, peakius aMajFa ackaHaa OipiHiiIi
npobupkaaa Tyccis epiTiHal naiga 6onansl. byn yaepic nepmanranar (MnO,)
HOHBIH Mn*" HOHBIHA ©TYyiHE OaiIaHBICTBI OOJIBIN, OyFaH €pITiH/II OPTaChl dcep
eteni. JleMek, KpIIIKbUIABI OpTaaa nepManranat uonsl (MnO,) Mn?* uoHbIHA
aifHamaabl.

Exinmi mpobupkana:

KMnO4 + NaNO; + HO—> MnO, + NaNO3 + KOH

Kanuit nepmanranar »xoHe HaTPUU HUTPUT €PITIHALIEP] apachIiHAAFbl peaKIus
OeriTapan oprazaa Kyprizuiresae nepmanrasat noHsl (MnQ,’) 3 37eKTpoH KaObLI-
nan aneimi, Mapraden (IV) Toreik (MnO,) KyHiHe IeiiH TOTBIKCHI3MaHAabl. AJl
TOTBIKCHI3aHYIIIbI HUTPHUT MOHBI, OacCTamKbl peaklus CUSKTHl HATpPAT MOHBIHA
eI TOThIFaabI.

KMnO4 + NaNO; + HO—> MnO, + NaNO3 + KOH
MnOy4 + 2H,0 E>Mn02 +40H |3 2
NO, +2 OH‘_2—6>NO3' + H,0 2 3
2MnOy4” + 4H,0 + 3NO,” + 6 OH—>2MnO, + 8OH + 3NO;5" + 3H,0
2MnOy4 + H,0 + 3NOy, —2MnO, + 20H-+ 3NO;3~

2KMnOy4 + 3NaNO; + HO—>2MnO, + 3NaNOj + 2KOH

Peakmusgan kepyre 6omaabl, IpOOUPKaAAFkl €pITIHIITe KBI3FBIII-KYJITiH PEH
Oepin TypraH nepmanranat uonsl (MnQO,) peakius asKrajaraH COH MapraHell
(IV) roreikka (MnO,) alinanaasl. Maprasner (IV) TOTBIK KO0 KOHBIP peH/I1 TYHOA
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OosiFaHbl YIIIH €KiHII MpoOHpKaga KO KOHBIp TyHOa xacanabl. by ynepicke
epiTiHi opTackl ocep ereni. [Jlemek, 6eritapan opraaa nepmanranar (MnO, ) HOHBI
mapranen] (IV) roreik (MnO,)ka aiiHanabl.

Y uriHmi npobupkana:

KMnO4 + NaNO,; + KOH —>K,;MnO,4 + NaNO; + H,O

Kanuii mepmanranar >koHe HaTpuil HUTPUT EpITIHALIEP] apachblHIaFbl PEaKLUs
CUITUTIK OpTaja >Kyprizuirenae nepmanrasar uonsl (MnO,) 1 anekTpoH xaObLinamn
aJTBII, MAHTaHAT HOHBIHA JIeHiH (MnO,*") TOTBIKCHI3AaHa IbI. AJT TOTBIKCHI3IAH BIPATHIH
HUTPU]] HOHBI, aJJIBIHFbI PEAKLUsI CUSIKTbI HUTPAT MOHBIHA JIEWIH TOTHIFA/IbI.

KMnO4 + NaNO,; + KOH —>K,MnO4 + NaNOs + H,O
+le )
MnO4 —>MnO4~ 1 2
-2¢
NO,;  + 20H——>NO;3;  + H,O 2 1

2MnOy4 + NO,” + 20H —>»2MnO,* + NO5™ + H,0
2KMnQO,4 + NaNO, + 2KOH —>2K,MnO,4 + NaNO3; + H,O

Peakuusinan xepyre Oonazbl, MpoOUpKaAarkl €piTIHAINE KbI3FBIII-KYJTIH peH
Oepin Typran nepmanranar (MnO, ) MOHBI peakiusi asKTajlFaH COH MaHTaHaT
(MnO,*) uonbiHa aiiHamabl. Manrasatr (MnO,*) HOHBI epiTiHAIre XKachUl peH
OepreHi ymIiH yuoriHmi mpoOUpKagarbl epiTiHAl Kachkul peHre Kipai. byn yaepic
nepmanradat (MnQO, ) nonsiH manraHat (MnO,>) HOHBIHA ©TyiHE OaiIaHBICTHI
Oombim, OyFaH epiTiHIl OpTackl ocep ereAdl. JleMek, CUITUTIK opTaja nmepMaHraHat
(MnO,") nonsl Mmanranat (MnO,*") nOHbIHA alfHATIA]IBI.

[lepmanranar (MnO,) MOHBIH TOTBIKTBIPY KacHeTl E€pITIHIIHIH JeHreiliHe
OailTaHBICTBI OOJIBIN, KBIIKBIIABIK OpTaja TOTHIKTHIPY KACHET] KYLITIPEK KepiHel
YKOHE 5 3JIEKTPOH aJbll, +2 MOHFa JIef1H TOThIKChI3aHaibl. HeliTpais oprana oprarmia
TOTBIFY KACUET1 KOpiHea1 )kaHe 3 a51eKTpoH ajbil, MnO,-Fa 1eli1H TOTBIKChI31aHAbI.
AJ CUITUIIK OpTaja TOTHIKTHIPY KAacHeTi KYLICI3[ey KOpiHEl >koHe | 3eKTpoH
anbin, MnO,*>” HOHBIHA JICHIH TOTHIKCHI3IaHA/IbI.

+
—>H Mn?*

Mooy — O o)

Cypak KdHe TancsipMaJap:

1. Kammii mnepMaHraHaTThIH Cyab(ar KBIIIKBII KATBICYBIHIAFbl HATPHMA
NEPTOTHIKIIEH peaknusichiaaa 5,6 1 (K.k.) ra3 Oeminmi. Peaknusa KaTbICKaH KaIwid
nepmaHranar maccacoit (1) ecenre. A)24,2; B) 15,8; C) 62,4; D) 50,6.
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2. Xpom (III) cynbdar xamuii TUAPOTOTHIK KATHICYBIHAA CYTETi HMEPTOTHIK-
neH acepeTkenae 19,4 T xanmuii XpoMar xacaiabl. Peaknusiia KaTbICKaH TOTBIK-
THIPYIIBIHBIH MaccachH (r) ecenite. A) 5,1 B) 13,6 C) 10,2 D) 6,8

3.5 %-ap1 204 T cyTeri nepTOTHIK epITIHAICIHIH CLITLIIK kaFnaiaa antera(111)
XJIOPUATICH PpeakUMsChIHAA JKacajFaH alTBIHHBIH MaccachlH (T) ecemTe.
A)35,6 B)32 C)39,4 D)2I.

4. TemeHzeri TOTBIFY-TOTBIKCBI3JaHy pEaKUUACbIHAA | MOJIb TOTBIKTBIPY-
IIBIMEH  Helle  MOJIb  TOTBIKCHI3NAHABIPYLIBI  peakuusra  Kipicemi?
K,Cr,O7 + FeSO4 + H,SO4——>

A)2; B)6; C)3; D)I12.

5.200 1 36,5 %-ap1 XJOpHU KBIIIKBUT €pITIHIICI KM IIepMaHTaHATIIEH TOThI-
ranpl. Peakiusina KaThICKaH TOTHIKTBIPYILIBI YKOHE KAcaliFaH Ta3ablH MeJIIEpiH
(momp) ecenite. A) 0,2; 0,5. B)2, 5; (€)0,25; 0,625 D)39,5; 44, 38.

6. P4S; + HNO3;—>H;3P0O4 + H,SO4 + NO, + HyO OCBI TOTBIFY- TOTBIKCBI3-
JTaHy peakUusChIHAA OapIbIK 3aTTap KO3((OUIIMEHTTEPl KOCHIHABICHIH AHBIKTA.

A) 153; B)91; C)63; D) 154.

30-§. ToThIFy-TOTBIKCHI3IAHY PeaKIHAIAPbIHAA 3aTTAPABIH
KBHBAJIEHTTIK CAJIMAKTAPbIH AHBIKTAY

TOTBIKTBIPYIIBIHBIH, JKBUBAJICHTTIK CajJMarblH AHBIKTAy YIIIH TOTBIKTHI-
PYUIBIHBIH MOJISIP MacCachlH, COJ TOTHIKTBIPYIIBIHBIH Oip MOJIH KaObLIIall
aJIFaH 3JICKTPOHJAPhI CAHbIHA OOJITHE/].

AJI TOTBIKCBI3IaHYIIBIHBIH SKBHBAJICHTTIK CAJIMAFbIH aHBIKTAY YIIiH TOTHIKCHI3-
JAHYIITBIHBIH MOJISIP MACCACKIH, OHBIH O1p MOJIiH OepTreH IEKTPOH/IaPhIHBIH CAaHBIHA

Oeminesi. E — TOTBIKTBIPYIIIEI HEMECE TOTHIKCHI3JaHy IIBIHBIH YKBUBAJICHTI;
M M — TOTBIKTHIPYIIBI HEMece TOTHIKCHI3IAHYIILIHBIH MOJSP

E= ne | Maccachl;
1 €° — TOTBIKTHIPYIIBI HEMECE TOTHIKCHI3IaHYIIBIHBIH aIFaH He

OepreH >IEeKTPOHAAPBIHBIH CaHBbI.
Mpuricansr:

K,CryO7 + KJ + HySO4—>Cry(SOy4)3 + J, + K,SO4 + H,O

Ochbl peakuusiiarbl TOTBIFYIIBl JKOHE TOTBIKCHI3JAHYULIBl 3aTTap.blH
HKBHBAJICHT-TIK CAJIMAKTaPBIH aHBIKTAY/(bl KAPaCTHIPaMBbI3.
AnapiH Oy peaklMsiHbl TEHECTIPIN aJIaMbl3.

+6 ¢
Cr,0,% + 14H——2Cr*" +7H,0 | 6 | 3 1
-2¢ 0
2] —— J2 2 1 3

Cr,07% + 14H "+ 6/—>-2Cr" + 7H,0 + 31,
K»CryO7 + 6KJ + 7TH,SO4—>Crp(SOy)3 + 3], + 4K,SO4 + 7H,O
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XKorapeinarsl peakuusiia K,Cr,O, TOTBIKTBIpYIIBI 006, an KJ TOTBIKCHI3AaH-
JaHIBIPYIIBI OO TaObLIAIbI.

bip mons ToTRIKTBIpYIIBL (K,Cr,0,) 6 snexTpoH KaObimmam anabl. OHBIH
9KBHBAJICHTTIK CaJIMaFrbIH aHBIKTAY YILIiH MOJISIp Maccachi (294) 6-ra Genemis.

M(K,Cr,07) 294
E(K2Cr207) = ne = 3 =49

2 MoJb TOTBHIKChI3AaHAbIpYILEI (KJ) 2 31ekTpoH 6epreH. DKBUBaJIEHTTIK caMa-
FBIH QHBIKTAY YILIH | MOJIb TOTBIKCBHI3JaH IBIPYLIBI OEpPTeH AEKTPOHIAPbIH €CeNTel
aJybIMBI3 Kepek 0oaabl:

2 MOJIb TOTBIKCBI3IaHbIPY LBl ——— 2 3JIEKTPOH 12
X = = 1 anekTpoH
1 MOJIb TOTBIKCBI3AHIBIPYIIIBl ——— X b

ToThIKCHI3NaHBIPYLIBIHBIH SKBUBAJICHTTIK CaJMAaFblH aHBIKTAy YIIIH MOJISp
Maccacbi (166) Gipre Genemis.
By MED 166
ne 1
Kayadpi: TOTBIKTBHIPYIIBIHBIH 3KBUBAJICHTTI caiMarbl 49, TOTBHIKCHI3IaH/IbI-
PYLUBIHBIH 3KBUBAJIECHTTIK cajMarbl 166 exeH.
Tarb1 6ip MbICAJ/IBI KAPACTHIPAMBI3:

FeSO4 + KMnOy4 + H;SO4—> Fe»(SOy4)3 + MnSO4 + K,SO4 + H,O
Ocshl peakuusagarbl TOTBIKTBIPYIIBI )KOHEC TOTBIKCBI3AAHABIPYHIBI 3aTTapAblH
SKBHUBAJICHTTIK CajJMarblH PCaAKIHUAHBI TeHeCTipMeCTeH A€ aHBIKTay MYMKIH

byn ymiiH TOTBIKTBIPFBINI KaObUIAAFaH »OHE TOTHIKCHI3IAHABIPYIIBI allFaH
AJIEKTPOHIAPBIH aHBIKTAIl aJlaMbI3.

+5¢
Mn’" —»Mn2+ 5 2
-2e
2Fe* —>2Fe 2 5

ToTBIKTBIpYIIBI KypaMbIHAaFbl 1 Moib Mn7+ HOHBI 5 3JIEKTPOH KaObLujan
anbit, Mn2+ kyiine otti. [lemek, 6ip Moib TOTHIKTHIpFBII (KMnO4) 5 snektpon
KaObuiman anabl. OHBIH 3KBHUBAJICHTTIK CalMarblH aHBIKTAy YIIIH MOJISIP
MaccacbiH (158) 5-ke Genemis.

M(KMnOy) 158

E(KMnO,) = e~ —z——3L6

TOTLIKCBISI[&H}IBIpFBIH_I KypaMmbIHAaFbl 2 MOib Fe2+ moHbI 2 31eKkTpoH Oepir,
Fe3+ kyitine orri. Jlemek, 2 Monb ToThIKChI3AaHABIPFBIL (FeSO,) 2 snexrpon
OepreH. DKBUBAJICHTTIK CAJIMaFbIH aHBIKTAY YII1H 1 MOJIb TOTBIKCHI3IaHABI PFBIILITHIH

6epreH QJICKTPOHAAPBIH €CCITCII aJTYbIMbI3 KEPCK 60J'Ia,[[BI.
12
2

2 MOJIb TOTBIKCBI3AHABIPYIIEI —— 2 3JIEKTPOH X =

= 1 anekTpoH

1 MOJBb TOTBIKCHI3AAHABIPYIIBI ——— X
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TOTBIKCHI3IaHABIPFBIIITHIH SKBUBAJICHTTIK CaJIMarblH aHBIKTAy VIIIH MOJISp
MmaccachiH (152) 6ipre Genemis.

M(FeSO;) 152
ne

E(FeSO,) = =152

/KayaOpb1: TOTBIKTBIPYIIBIHBIH AKBUBAJCHTTI canMarbl 31,6, TOTBIKCHI3-
JaHABIPYIIBIHBIH 9KBUBAJIEHTTIK caJMarbl 152 eKeH.

TOTBIKTBIPYIIBI JKOHE TOTBIKCHI3AAHABIPYIIBI 3aTTapJblH SKBUBAJEHTTIK
caJMaKTapbIH XKaKChI TYCIHIN, OLTiN aimy Oi3aepre peakuus TeHICYNIepiH xa3z0ai
TYpBIN, PEeaKusga KaTbICATBIH TOTHIKTHIPYIIBI HEMECE TOTBIKCBHI3IapABIPYIIBI
3aTTap/IbIH MaccaJlapblH aJIbIHAH alUThINT Oepy MYMKIHJIITIH Oepe/i.

MpblIcalbl, KOFapbLIaFbl

FGSO4 + KMI’IO4 + HzSO4—> Fez(SO4)3 + MnSO4 + KQSO4 + HzO

peakmusiga 30,4 r FeSO, kareickan 6oJca, peakiusiia skacairad MnSO, maccachiH
aHBIKTA.

byn ecenti opeHpay ymid amaeiH FeSO, xonme MnSO,-napasiH
SKBUBAJICHTTIK CaJIMaKTapbIH aHBIKTAI ajy Kepek 6omasnbl. XKorapsinaa FeSO,-
HBIH DKBUBAJIEHTTIK cajJIMarblH 152-Te TeH €eKeHIrH aHbIKTaraH eIikK.

Enni MnSO,-HbIH 5KBUBJICHTTIK CalMaFblH aHBIKTAN ajambi3. bip moib
TOTHIKTBIpYIIEI (KMnO,) 5 anexkTpon kabsuiaamn ansim MnSO,-Hbl )xacaabl. OHBIH
SKBHUBAJICHTTIK CaJIMaFblH aHBIKTAY YIIiH MOJsAp MaccachiH (151) 5-xe Oenemis.

M(MnSOq) 151

E(MnSO,) = — :

=30,2

MnSO,-HbIH 3KBUBAJICHTTIK caiMarsl 30,2 eKkeH.
DKBUBAJICHTTIK 3aHbIHAH Maiigananbin, MnSO,-HbIH MaccachlH OHAl aHBIKTAIT
aJybIMbI3 MYMKIH:

m(FeSO,)  E(FeSOy) 30,4 152 304.302
o Y x =2t 02 604y
m(MnSOz) E(MnSO;—— X 302 152

Kayaob1: 6,04 r MnSO, xacainraH.
TaObutFaH >kayanTbhlH IYpPBICTBIFBIH JQJIEN/A€Yy MaKCaTbIH/AA, >KOFaphlIarbl
pEaKIUsHBI TEHECTIPIiN KOPCeK:

FeSO4 + KMnOy4 + H;SO4—> Fe,(SO4)3 + MnSO4 + K,SO4 + HyO

+5¢
Mn”" ——> Mn*" 5 )
2- 2 3-
2Fe”"—>2Fe¢ 2 5

137



IOFCSO4 + 2KMHO4 + 8HQSO4 —>5F62(SO4)3 + 2MnSO4 + KzSO4 + 8H20

Peaknusapl TeHecTipin anablK, eHmi peakius Heriziaae 30,4 r FeSO,-nen
kacanrad MnSO,-HbIH MacCcachlH MPOTOPITUS APKBUTBI TA0aMBbI3:

304r X
IOFCSO4 + 2KM1’104 + 8H2$O4 —>5F62(SO4)3 + 2MHSO4 + KzSO4 + 8H20
152+10=1520r 151-2=302r
30,4 <302
x= ——=2 —6,04r MnSO,
1520

Jlemex Oyt ecemnTi OpbIH/IAY YIIiH SKBUBAJICHTTIK MacCaJiaH Maiialany JypbIC
JKOHE OHAM TOCUT eKeHIITiH OUTIIT aJ/IbIK.

Cypax koHe TancbipMagiap:

1. Temenperi peakiys TeHEYIEpiH TEHECTIP )KOHE OHJIAFbI TOTHIKTBIPYIITBI JKOHE
TOTBIKCBHI3IaHAbl PYIIBUIAPIBIH YKBUBAJIEHTTIK MaccalapblH aHBIKTA.

KMnO4 + H,SO4 + HNOy, ——> ...
K2Cr207 + st + H2$O4 —>CI‘2(SO4)3 +S+...

2. Temenneri peakuusi TeHACYIEPIHACTI TOTHIKTHIPYIIBI KOHE TOTHIKCHI3IAH-
JBIPYIIBUTAP/IBIH SKBUBAJICHTTIK MacCalapbIH aHBIKTA.

FeS, + HNO3;—>Fe(NO3); + H,SO4 + NO, + H,O
Cry(SOy4); + KOH + H,Op,—> K,CrO4 + K,SO4 + H,O

3. Kanuit 6uxpomar cynb}ar KbIIKBUI KaThICybIHIa METAHOJIMEH peakLusFa
KipickeHge 27,6 T KYMBIPCKAa KBIIIKBUIBI >Kacaiibl. Peakmusiia KaTbICKaH
TOTBIKTBIPYLIBIHBIH MAacCachIH (T') €CEITe.

4. Kypambigaa 27,65 r kanuii nepManraHar OoJiraH epiTiHAl apKbUIbI CylbhaT
KBIIIKBUT KaTBICYbIHAA 27,2 T cyTeri cyiab(puI OTKI3UIreHIe jKacalaraH KYKIpT
MaccachIH (T) Tarl.

5. Kanuit #ogua cynappaT KBIIKBII KaTBICYBIHIA HATPU MEPTOTHIKIEH
peakumsira Kipickenae 7,62 T kpuctamn 3ar OemiHemi. Peakmusga KaTbICKaH
TOTBIKTBIPYILIBIHBIH MacCachlH (T) €CEITe.

6. Kanmii mepmaHranar cynb(daT KbIIIKbUT KaThICYbIHAAa HAaTPU OKCaJaTIIeH
peaknusra KipickeHae 22 T kapOOHAT aHTHUIPUI Kacalael. Peaknusiia KaTbICKaH
TOTBIKTBIPYILIBIHBIH MAacCachIH (T') €CEITe.
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8-bOJIIM. QJIEKTPOJIN3
31-§. DaekTpoJm3 Typasbl TyciHik. EpiTinai soHe 0aJKbIMa 3JIEKTPOJIM3i

DnekTponu3 yaepici KaHmal yjaepic eKeHAIriH Ouinm aiy YIIH TeMEeHJeri
TOXKIpHOEH1 KapacThIPaMBbI3.

DNeKTpou3 YAEepiCiH OTKI3Y YIIiH [IIaMaJaHFaH apHAYIIbI bIIBIC (21eKmpou3op
HEMECE 1eKmpoau30ik éanna) anamor3. OubIH itrine Mbic (I1) ximopun epitinaiciHeH
caJlaMbI3.

CuCl,
CuCl, epitingici epiTiHzici

Con BIIBICKA AMEKTPOATAPIBI TYCipeMi3. BipiHII 3MeKTPoIKa SJEKTP TOTHIHBIH
TEpiC MOFOC], EKIHIIICIHE OH MOJIFOCI KOChIIABI. Tepic MOM0C KOCBIIFaH AJICKTPOJ]
KaTOJI YKOHE OH TOJIIOC KOCBIIFAH 3JICKTPOJT aHOJ JICTT aTaiabl.

Karon AnHon

- -

CuCl, epirisici

Karo xoHE aHONTHI TYPAKThI TOK KO31HE KOCCAK, peakius Kypeai. SIFHu MbIc
(IT) xmopua KypaMbIHIaFbl OH 3apsaTanrad Cu*’ kaTHOHIAPBI TEpic 3apsaTairaH
KaTOJI JKaKKa KbUDKUIBL. AT Tepic 3apsaranrad Cl” aHuoOHIaphl OH 3apsATalFaH
AHOJI YKAKKa KBIIKUIBL.
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Karon Anon

DIIEKTPOIU3ACP Clz
Cu2+
cr
CuCl, epitingici @ o
" OH
Cu,
Cr cr
Cu,
Cr cr

Epitingineri on monmap (Cu®") katomka Oaphill 3JCKTPOHIAP KaObLITAMIbI
na Oeiitapan arommapra (Cu) aitHamagel, Tepic wonmap (Cl) aHomka Oapbin
sapsinceiaansi (Cl,) anmekrporaapeia Oepeni. HoTrkene karonra TOTHIKCHI3/IaHY,
aHOJTa TOTBIFY YEpici Ky3ere Keiji. SIFHU 3JIeKTPoJIu3 yAepici xKacanibl.

Epitingine Hemece 0ajkbIMaaa 3JeKTP TOrbI dCePiMeH KYPETiH TOTBIFY-
TOTBIKCBHI3IaHY YAePici 3J1eKTPOJIM3 JeN aTajaajibl.

Onekmponuz coes3i 21exkmp moaevl acepimeH bloblpay MAbIHACHIH OIiNJIpeoi.
DJEKTPONU3 YAEPICIHAE AIEKTP IHEPTUSICHl eceOiHe XMMMSIIBIK peaklus amalra
acapl.

DNEeKTpoJIM3 YyHAepici TeK epiTiHAiAe FaHa eMec, COHJai-aKk OaJKpIMaaa Ja
amainfra acybl MYMKiH. SIFHU KaTTbl 3aTTapibl KOFaphl TeMIleparypa ocepiMeH
CYHMBIK arperarThlK KYHT€ OTKI3IN 3JEKTPOJIU3 YACPICIH aMalifa achlpy MYMKIH.
byHnaii snekTponu3 6anKeIiMa 3JIeKTPOJIH3i Aen aTajajabl.

bangvima snekmponuzinoe 20emme momvlK, Ciimi JicoHe MY30apObly
OanKbIManapvl apKblivl JEKMpP moebl OMKIzineoi.

Meicanel, HaTpuii XJaopuaThIH 0ajakpiMacbiHa (NaCl 801°C-ta Gamkumbl)
HHEPT (KeMmip) IIeKTpoATap OaThIphLICA XOHE TYPAKThI AJIEKTP TOTHI OTKI31ICE,
OHJIa HOHJAp ANeKTpoaTapra: Na“ kaTnoHaapsl — karoaka, Cl-aHnoHapsl — aHOJ
KaKKa KbUDKUABL. Na' MOHAaphl KaToIKa KETKEHHEH KEWiH O/laH AJIEKTPOHJAp
anajbl 1a TOTHIKChI3aHA IbI:

Na"+&=Na

an xsopua nonaapsl Cl anexkTpoHaap/ sl aHOAKA Oepil TOTHIFAIbI:
2CI'- 2e=Cl,

Hortmxene karonra HaTpUil METAIbI, a1 AaHOJTA XJIOP OOJIHII IBIFA/IbL.

N ) 9JICKTPOJIN3 SJICKTPOIU3
2Na" +2Cl"— 2 Na+Cl, 2 NaCl—>2Na+Cl,
KebineceanekTpoauTTep OanKplFaH Kyiae anekrponns xacanbiHaasl. NaClce-
KUII1 3JEKTPOIUTTEp OAJKBITBUIFaH/Ia MOHABl KPUCTAJI TOpiapbl OY3bLIaibl.
XKacanran 6amkpIMa TOPTIICi3 KBUDKYIIBI HOHIAPAAH KypaiaFad 00maibl.
Epitinai 31ekTposu3in oTKi3y YIIIH ajAblH epiTiHAl Jaspian ajblHaabl,
0J1aH COH DJIEKTPOJIU3 YAepici amaliFa achIpbLIaIbL.
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Epiminoi snexmponusinde cinmi, KblKbLL dcaHe MY30apovly cyoasgvl epi-
MIHOICI apKblLIbl dNEKMpP Mocbl OMKI3iieo.

Xumusiaa cyiasl epiTIHAIEPAl SFHU epITKIII PETIHJIE CY aJIbIHFaH eplTIHALIep-
JIIH 3JI€KTPOJIN31 YIKEH MaHbI3Fa He.

Cyna¥rbl epiTinaijep 3ekrposusi. biz cymarsl epiTiHaIIEep MIEKTPOIU3IH/IEC
ANEeKTpoATapaa OONaThIH YAEpicTep Typajsl ce3 Ko3raiMbl3. Cylbl epiTiHalIep
JMEKTPOJNM3IHE DIICKTPOIUTTIH HWOHAAPBIHAH ThHIC peakiusiapaa CyTeri
MOHAApHl HEMeCe THAPOTOTHIKTAp Ja KATHICYbl MYMKiH. byn WMoOHmap CyabiH
JTUCCONMANMSIIaHYBl HOTIDKECIHNE JKacanaabl. JKacamaTblH WOHIAp THICTI
ANEKTpOATApFa Kapaill >KbUDKUABL. KaTomaka SIIEKTPONUTTIH KaTHOHIAPhl MEH
cyreri (H"), aHOAKa 3MEKTPOIUTTIH aHUOHIAPHl MEH THIPOTOTHIK HoHAapsel (OHY)
YKaKbIHIAI KeJeIl.

XKorapeina mbic (II)-xsopuaTiy cyaarsl epiTiHAiCi AEKTPOIN31 CyIaFbl epiTIHAL
anekTponu3ine Mmbican Oomansl. Epitinpigeri Cu?® sxone Cl moHmapsl THICTI
ANIEKTPOATAPFA Kapai KbUDKHIBI Ja oJlapAa TOMEHIET] YAepicTep jKacanabl:

Karon: Cu*t+2e=Cu’
AHOI[: 2CI - 2e= Clz

EpiTinai snexkrponusinie KaToATa dpKallaH Ja METajlul aToMbl OeniHOeiai.
Mertann aroMbIHBIH OpHbIHA H, Ta3 kyiinne Oeninyi ae MyMKiH. Katoara metann
Hemece cyTeri OeniHyiH aHbIKTay yuIiH opbic FaasiMbl H.H. bekeToB ychinFaH
MeTaJiapAblH AKTUBTIK KaTapblHAH NaiiaJaHaMBbI3.

Li, K, Ba, Sr, Ca, Na, Mg, Al, Zn, Cr, Fe, Cd, Co, Ni, Sn, Pb, Cu, Hg, Ag, Pt, Au

Ocsl KaTapaa cyTeriHi 1e KopyiMi3 MYMKiH. byJ1 Karapia MeTanaap/blH aKTUB-
TUIIr1 CyTerire KaThICThl ajbiHFaH. CyTeriieH OH JKaKTa jKalFacKaH MeTaljap
naccuB MeTasaap 6omsin ecentenesi. CyTeriieH ol )KaKTa )KaiiFackaH MeTanap
CYTET1JIeH aKTUB OOJIBII €CENTeNiN, peaklMsia CyTEeTiHIH OPHBIH 0acybl MYMKIH.
CyTeriJieH co )KaKTa TypFaH MeTajljap Aa COHJal-aK 2 Tomka OejiHeal: aKTHUB
JKOHE OpTallla aKTHB MeTajiaap.

Li, K, Ba, Sr, Ca, Na, Mg,|Al, Zn, Cr, Fe, Cd, Co, Ni, Sn, Pb,[H,| Cu, Hg, Ag, Pt, Au
AKTUB MeTangap Oprama meTtanpgap ITaccuB MeTtanpgap

Ceifrimn, OyJ1 KaTaparbl MeTaIIapbl aKTUBTLIITHE Kapaii 3 Tonka 661y MyMKiH:

1. AktuB metanaap (Li-gen Al-ra neiiin);

2. Oprama aktuB metanaap (Al-nan H,-re neiiin);

3. MaccuB metannap (H,-nan onna xaitrackan MeTasnaap).

MeTrangapaplH aKTHBTIK KaTaphIHIAFbl METAAap bl 3 TOIKA 06Ty AIEKTPOIIH3
yaepicinae MaHbI3abl MoHre ue. Kalchl MeTana TY3bIHBIH HEeMece HETi31HIH
epITIHIICI ANEKTPOJNU3 YIEpIiCiHIe KAaThICyblHA Kapail SJEKTPOJIM3 YIepiCiHe
KaToJITa KaHJal 3aT jKacalyblH aHbIKTay MYMKiH.

1. AKTHB MeTaJu1 Ty3/1aphl epiTIHUIEP] JEKTPOIIU3 KacallbIHCa, KaToJTa CyTerl
OeutiHen].
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2. Oprama akTUB MeTajjap d3JEKTPOJU3 YJAepiCiHle KaTblHacca, KaTOATa
METaJll XKoHe CyTeri Oemineni.

3. IlaccuB MeTanmap SJEKTPOIU3 YIEpICiHAE KaThicca, KaTOATa METall
OeouiHel.

DNEeKTPoau3 peakiusIapblHIa aHO/ITa KaHJal 3aT *KacalyblH Ja ajlJblH ana
aHbIKTay MYMKiH. by yiriH peakuusiga KaTbicaTblH aHMOHFA Kapalaabl. AHHOH
peTiHe KeOiHece KBIIMIKBUI KaJJbIFbl anblHaAbl. KpIMIKbUIIAD TaKbIPHIOBIHAH
613re Oenrisi, KbIIKbBUIAAPABIH KYPaMbIHa OTTET1 aTOMBI Oap HeMece KOKTBIFbIHA
Kapaii 2 Tonka 6exyre Oonasbl.

1. OrrekTi kprukeLIgap: H,SO,, H;PO,, HNO,, HCIO xoHe c.c.

2. Orrekcei3 kpimksiaap: HCI, HBr, HI, H,S, HF xomne c. c.

KypampiHIa OTTEKTI KBIIKBUT KaunablFbl Hemece ¢ropun (F) anuoHbH
CaKTaraH TY3 EpITIHAICI AJIEKTPOJIM3 JKacalfaH/la, aHOJATAa Cy MOJEKyJalapsl
TOTBIFBII OTTEr1 3aTHI OOJIIHIIT IIBIFAIbL.

Erep anexTponn3 peaknusChiHIA OTTETiCI3 KBIMKBUT KaJABIFbIH ((pTOpHa
annonbiHaH (F) ThIC) cakraraH 3aT KarbIicaThIH 0o0Jca, OyJl 3IEKTPOIU3
PEeaKIUACHIHA aHOTa KBIIIKBLI KT BIFbI KYPaMbIHAFbI O€IMETaII MOJIEKYIaChl
6emnineni. Meicansl, xsnopun nonsiHan (ClY) xmor monekynacel (Cl,); Gpomung
nonbiHaH (Br) 6pom monekynacs! (Br,); ogun nonsHaH (I7) #og Monekymacel
(I,); cynbdun nonsiHan (S*°) KykipT Mosekynacsi (S);

Korapseimarel MomiMeTTepai OIITeH Ky#Hae epiTiHIl JIEKTPOIU31 peakius-
JapbiH 6 TOMKa 06yiMi3 MYMKIH.

1. AKTUB MeTasl *oHE OTTEKTI KBIIIKbUI KaJABIFBIHAH KypaJlfaH Ty3Jap
epITIHIICI STEKTPOIU3 KacalFaHJa, KATOATA CyTeri, aHOTAAa OTTeri 0eJiHin
WIBIFAABI. SIFHU TEK Cy JJIEKTpOJu3re yiublpanabl. HoTmxkene Ty3IbIH KOH-
[EHTPANHSICHI apTaJIbI (CYIBIH MOJIIepi KeMy eCeOiHeH):

SMEKTPONH3 K A
K,CO3+2H,0 —>K,CO3 + 2H2¢+ Oz¢

2. AKTMB MeTaJlll )XOHE OTTEKCi3 KBIIIKbUI KaJIAbIFbIHAH KYpajFaH Ty3Jap
epiTiHJIC] DJEKTPOIU3 KacalFaHIa, KaToATa cyTeri, aHoaTa OeiiMeraJ
0eutiHiN MIBIFABI 2 ePITIH/IIE CUITI )Kacaaaibl:

A
SIIEKTPOJIH3

2KCl +2H,0 ————>H, |+ Clzf +2KOH

3. Opra aKTHB METAaJUJI )KOHE OTTEKTI KBIIIKBII KAJABIFBIHAH KYpaJIFaH Ty3/7ap
epITIHJIIC] AMEKTPOJIN3 JKacalFaH/1a, KAaTOATA MeTaJLJ1 KdHe cyTeri, aJ aHOATAa
oTTeri 06iHIN WBIFAABI 1a KBIIKLUI )Kacaaagbl:

STEKTPONH3 K A
MnSO4 + 2H,O ——> Mn HzT‘f‘ Oj + H,SOy

4. OpTra akTHB METAJIJI )KOHE OTTEKC13 KBIIIKBUT KAJIIBIFbIHAH KYpaJFaH Ty31ap
epITIHJIIC] ANEKTPOJIN3 JKacalFaH/1a, KaTOATa MeTaJlJ1 KoHe CyTeri, a1 aHOATa
OeiiMeMeTaJI1 0OTiHIN MIBIFA/ABI 12 HET13 XKacalaJbl:
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DJICKTPOJIN3 K A

2Ml’1C12 +2H20—>MH + Hz + 2C12¢ + MH(OH)2

5. TlaccuB MeTayul XOHE OTTEKTI KBIIIKBUT KaJJBIFBIHAH KypajiraH Ty3nap
epITIHAICI ANEKTPONIN3 KacalFaHAa, KaToATa METalll, ajl aHOATa OTTeri OeiHin
IIBIFA/IBI A KBIIIKBLI dKacaIabl:

A
ANEKTPOIH3

2CuSO4+ 2H,0————2Cu + 04 + 2H,80,

6. IlaccuB MeTayul KoHE OTTEKCI3 KBIIMIKBLI KaJNJIBIFBIHAH KypaliFaH Ty3lap
EPITIHAICI 3JEKTPOJIU3 KACaJFaHAa TEK TY3 AJIEKTPOJU3Te YIIBIpAWIbl, al Cy
e3repicci3 kanaael. KaTtoara meras, anoara 6eiiMeraut 06JIiHIN HIBIFAIBI.

AIIEKTPOIIN3 A
CuCly+ H,0O >Cu+CIA + H,0
Li, Cs, Rb, K, Ba, Sr, A, Mn, Zn, Cr, Cu, Hr, Ar, Pd,
Ca, Na, Mr, Be Fe, Cd, Co, Ni, Sn, Pb Pt, Au
2 MeSO, + 2H,0— MeSO,+2H,0—Me+ MeSO,+2H,0—
(]
5 g MeSO, +2H,+0, H,+0,+H,S0, Me+ 0,+H,S0,
B
Q.
o .o
5 MeCl+2H,0— MeCl+2H,0— MeCl+2H,0—
(]
g MeOH+H,+Cl, MeOH+Me+H,+Cl, Me+CL+H,0
g MeSO,—Me+
o e MeSO,—Me+0,+S0, MeSO,—Me+0,+S0,
IS 0,+S0,
¥
M
=
B | .2
2
o MeCl—-Me+Cl, MeCl—-Me+Cl, MeCl—-Me+Cl,
=
o

DNEKTPOIU3 XUMHUS OHEPKICIOIHIE KOHE TYCTI METAJIyprusiia MaHbI3IbI
MOHTE ue. AJIIOMUHUN, MBIPBIII, MarHuii jkoHe Oacka OipTamail meranaap
3JIEKTPOJIN3 TOCUTIMEH albIHaAbl. byJaH ThIC 3ME€KTPOIN3 TOCUTIMEH CyTeri, XJop,
OTTeri JkoHe Oacka OefimeTangap/pl Ja ajry MYMKIiH.
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Bbip meranasl 6acka MeTana KabaTbIMEH KalTaraH/aa Aa MJIeKTPOIINU3 TOCUTIHEH
naigananbuIaabpl. Mbicaibl, OYHBIMIApAbl HUKEIbACYAC aHOJ HUKEIbICH Jasip-
JIaHAJbI, aJl HUKEIbICHY I OYibIM KaTo 1 0onaabl. EKi 37IeKTpOT Ta HUKEIb TY3bI
epiTIHJIICIHE TYycipiieni. DIEeKTPOIN3 HOTHKECIHJE KaToJl HUKEIb METalbIMEH
KanTtananel. Hukenb, XpoM, ainThlH KanTtama OyHbIMIIapFa TeK o7ieMi KepiHic Oe-
pill KaHa KOoWMai, COHal-aK oJlapJbl XUMUSIBIK JKeHiayaeH (Koppo3usaaH) ae
cakTalabl; Oy/aH ThIC, OYJI TOCUIMEH Ke3 KelTeH MilliHaeri OyHbIMAbl KanTay
MYMKIH.

Cypax koHe TanceIpMasiap:

1. KCl epiringici xoHe OalKbIMACBIHBIH D3JEKTPOJIU31 PEaKIUsACHIHbIH
TEHJICY1H a3 )KoHE TEHECTIp.

2. TeMenaeri 3aTTapbIH €PITIHAUICPIHIH AIEKTPOIN3 PEAKIHS TCHACYIEPIH
xoHe TeHectip. Al,(S0O,),, Na,PO,, NiF,, KOH, HCI, HCIO,, Hg(NO,),.

3. Temenperi 3artapiblH OajdKbIMAJTapBIHBIH JJIEKTPOJIHU3 pPEaKIus TEH-
neynepiH ka3 xkone Te”ectip. Li,CO;, Ca(NO,),, AlBr;, HI, BaO, CuSO,.

4. Bal, epitinnici anextposm3iHeH jxkacanraH epitinai CuSO, epitiHmici
JJEKTPOJIM3IHEH KacallfaH epiTiHAIMeH apanacTeipbuiibl. Con yaepicTepaiq
OapJIBIK peaKIus TeHCYJIEPIH Ka3.

32-§. DyeKTpoIu3 3aHIAPbI

DNEeKTPOJIN3 3aHAPBIH aFbUIIIBIH FaJIbiMbl M.Dapajeii TankaH.

* dapanenaiy 1-3aHpl: DNEKTPOIU3 OAPBICHIH/IA IIEKTPOATAP/IA OOTIHIM HITbIFa-
THIH 3aTTBIH Maccachl AJIEKTPOJIUT EPITIHAICI apKbUIbI ©TKEH 3JEKTP TOTBIHBIH
MeJIIIepiHe Typa MPOMOPIHOHAT OOIaIbl:

* dapajeii/iiH 2-3aHbI: Erep op TYPJTi 2IEKTPOSIUTTED ePITiHIIep] apKbLIbI Oipaei
MeJIIIepAe IEKTP TOTBl OTKI3UICE, AIEKTpoATapAa OeiHIN MIBFATHIH 3aTTaplIblH
Maccachl, COJ 3aTTHIH SKBUBAJICHT CAaJIMaKTapblHA Typa IMPOITOPIIMOHAIT OOIaIbI.

®dapaneiiin 3aHIapbiHa (3aHBIHA) COMKeC, OIpHEINIe 3JEKTPOJIUT EPITIHMIICI
Hemece OankpIMachl apKbUTbl 1 F a5ieKTp TOTBI Kypri3ijice, 3JIeKTpoATapaa TOThIK-
KaH HeMece TOTBIKCHI3[IaHFaH 3aTTapblH MeJIIepliepl oJapJblH SKBHUBAJICHTTIK
MeJiepiepine TeH 6omael. Mbicaisl, 0ip biabicka AgNO;, exinmi iasicka CuSO,,
yuriami biabicka FeCly epitingici cansnbim, opOip siabicka 1 F (dhapan) memece
96500 KyJIOH JIEKTP TOTBI dCEp €TTipiice, 9pOip BIABICTA KATOJ XKoHEe aHoAaTa 1 1/
9KB 3aT Kacayuajpl. Al 1 T/3KB 3aT Helle rpaMM OOJTybIH aHBIKTAy YILiH, OJIap/blH
SKBUBAJICHTTIK MeJIepiiepiH (N,,,) THICTI 3aTThIH YKBHUBAJICHTTIK CaJIMaKTapbIHA
(E) xebeiityimiz kepek Oonaapl. SArau Oipinmi siasicta 108 T (1-:108=108 1) kymic
xoHe 8 (1-8=8 r) r orreri, exinm biabicTa 32 (1:32=108 1) T MbIC xoHe 8 T (1-8=8
r) orreri, yuriamm sibicta 18,66 T (1-18,66=18,66 1) Temip xone 35,5 (1-35,5=35,5
r) T xJ10p 6emiuimn meraasl. 96500 kynon Dapasneii cansl aen arananbl xoHe F opmi-
MEH Oelrineneni.

®dapaneiinin OipiHIII JKOHE CKIHIII 3aHAapbl YIIiH TOMEHAETI ¢opMysia Kei
IIBIFA/IbI:
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m — OeJIIHIN MIBIKKAH 3aTThIH Maccachl (T)
E-l-t E — 3aTTBIH DKBUBAJIIEHTTIK CaJIMarbl
t — SIEKTPOIIN3 KAITFACKAH YaKbIT (CEKYHT)
96500 .
I — Tox xymri (Amnep)

Korapsinarsl hopmynaHbl TeMeHz[erime OPHEKTEY JI¢ MYMKIH:

_m It
96500 3 E

96500

3arThiH MaccachlH (M) OHBIH dKBHBaNieHTIHE (E) KaThIChI CON 3aTTBIH IKBHU-
BAJICHTTIK MOJIIEPIH (N,,,) OPHEKTEHI.

JKB.

n ., — €PireH 3aTThIH YKBUBAJICHTTIK MoIepi (T/9KB)
m — epireH 3aTThIH Maccachl (T)
E — epiren 3aTThIH 3KBUBAJICHTTIK MacCaChI(9KB)

m
N ykp _E

Ochl dopmyrara HETi3AeNiN, MacCaHBIH JKBHUBAJICHTKE KATHIHACHIH JKBH-
BAJICHT-TIK MOJIIIEPMEH aJIMacThIPCaK, TOMEHIEeTi hopMyIia skacanabl:

It
96500

Nygpg =

1-ecen: 500 r 32 %-ap1 CuSO, epiTiHAiciHeH MBICTBI TOJIBIK 06JIill aJ1y YIIiH
5 A TOK KYLIiH Hellle ceKyH/ 0apbICHIHAA OTKI3y Kepek?

Ecentin memyi: CuSO, epiTiHIiCi 3MEKTpONN3 KacajFaHAa KaToATa MBbIC,
aHozTa OTTeri OeriHen:

AIIEKTPOITU3
2CuSO4+ 2H,0——————2Cuy + OA + 2H,S0,

Bacrankpiga 500 r epitinaigeri CuSO,-HbIH MaccachlH TaybIIl alaMbl3:

500r 100% epitiami 500 . 32
D T —
X 32% CuSOy4 100
Hemek 160 r CuSO, TONBIK 3JIEKTPONIU3 peaKlUAChIHA KipickeH ekeH. Enmi

COJI MaccajiaH MaijajaHbll, 5 A TOK KYIIiH KaHIIA YaKbIT OapBICBIHIA (CEKYHI)
EPITIHAIACH OTKI3UITCHIH aHBIKTAHMBI3:

=160 r CuSOy4

M 1ys 160
E = — =
(CuSOy)= T 2 80
m.F 16096500
t = . 80 5 = 38600 cexynn
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Hemex 500 T 32 %-1b1 epiTiHAICH MBICTHI TOJIBIK O6JIiM ary YIIiH 5 A TOK Ky
38600 cexynn 6apsickiana CuSO, epiTiHIiCIHEH OTKeH SKEeH.
Kayaosbi: 38600

2-ecem: 500 r 23 %-nb1 K,CO; epiTinaiciHeH Heule amnep TOK KyuIiH 4825
MHHYT OapbicbiHaa oTKiziarenae K,CO;-HbIH MaccaabIK yiaeci S0 %-ra TeH
oosaan1?

Ecentin memyi: K,CO,; KypaMbIHJIaFbl METaUl SFHU KaJdud aKTHUB METaJLI
OOJIBITT OHBIH OTTEKTI KBIIIKBUI KaJABIFBIMEH JKacalfaH TY3JIapbIHBIH EpIiTiHIICI
AIIEKTPOJIU3 >KacajFaHla TeK Cy OSJEKTPOJIM3re YIIBIpaibl, al Ty3 e3repiccis
KaJaJbl:

3EKTPOTIU3
K,CO5; +2H,0 — > K,CO5 + 2H2T+ OQT

bacrankeina 500 r epitiaaineri K,CO;-HBIH MaccachlH Tayblll aTaMbl3:

500r— 100 % epiTiHmi 500 .23
X 23 % K,CO; X :T =115 r K,CO3

DNeKTpoIU3 YAEPICIHIE TEK Cy AeKTpoiu3re yibiparaH, an 115 r K,CO;-HbIH
Maccachl e3repicci3 Kanaael. Hotmwkene epitinaine cyasiH Maccachl keMir, K,CO;-
HBbIH KOHUEHTPALUACH apTaJbl. DIEKTpoau3aeH coH epitinaiae 50 % ty3 6ap
eKeHIIr1 O6enrini 6oJica, SIEKTPOIU3ICH KEeilH jKacaFaH epITIHIHIH MacCachbliH
TaybIIl aJlaMbl3:

X 100% epiTinai _ 115 .100 o
115 r K,CO4 50% X~ 230 r epiTiHAL

bacrankpel epiTiHAl MaccachlHaH JJICKTPOJU3JEH COH JKacaJFfaH epiTiHl
MacCCacChIH albIPBIIT AJIEKTPOJIU3TE YIIIBIPaFraH Cy MacCachlH TaybIIT ajlaMbl3:

500- 230 = 270 T Cy 2JIEKTPOJIU3Te YIIbIparaH

Hewmexk, 270 r H,O snekrponusnenrex exkeH. EH/I conm MaccafaH naiiianansli,

4825 MUHYT Hellle aMIiep TOK epiTiHAIeH OTKI3UITeHIH aHBIKTalMBbI3:
m-.F _ 270160833 _ 44
=" 9 - 4825

Kayaosi: 10

3-ecem: 250 r 8,94 %-ab1 KCI epitingicinen 3 A Tok kymi 9650 cexyHnpg
0apbIChIHAA OTKI3IJIreHe KacaJFraH epiTiHAiHIH Naiibl3 KOHHEHTPAUMUsChIH
( %) Tam.

Ecentin memyi: KCI epiTinaici 37eKTpoau3 xacaiaFanaa KaToATa CyTeri, al
aHOJITa XJIOp Ta3aapbl OOIHIIN MIBIFAIbL:

QJICKTPOJIU3
2,0+ 2KCl s A i} + 2xom

bacrankpeina 250 r epitinaineri KCl-HBIH MaccachlH TaybIll aJIaMbI3:
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250r 100% epiTinai 250 . 8,96

x 896%KCl 100 =2235 kel
Enni KCI-HbIH 3KBUBaJICHTTIK MOJIIIIEPIH Ty aJIaMBbI3:
M ki 74,5
E(KCIl)= = =
( ) n oV 1 ° 1 74)5
m 22,35
Nop = = ~—=0,3 1/7KB
9KB E 7 4, 5

Hemexk 6acranksl epitinaiae 0,3 r/3xB KCI 6onran exen. EHpi con epiTinainex
OTKEH YKBHBAJICHTTIK TOK MOJIIIIEPIH aHBIKTalMBI3:

It _ 9650 .3
96500

TaOplFaH MOHZEP/EH KOPBITBIHIBI JKacaybIMbI3 MYMKIiH, epiTiHaize 0,3 r/5kB
KCI 6onran xoHe epitinaiaeH 0,3 SKBUBaICHTTIK MeOIIEpIE TOK OTKEeH. JleMek
KCl-np1y epitingiciner etki3iireH Tok KCI-HBI TONBIK 3IIEKTPOIU3TE YIIBIPATY
YIIIH JKETKUTIKTI Meuiepae 0oJiFaH €KeH. DJIEKTPOJIU3ICH COH EpPITIHAIAE epireH
3ar Oombim KOH ecenrteneni >xoHe Mailbl3 KOHIIGHTpPAlUs COJ 3aT MaccachIHA
KAaTBICTBI ECEITENE].

Onexrposm3 peakuuscoinga 0,3 r/axB KCI xymcanran 6onca, 0,3 r/3kB cyTeri,
0,3 r/3xB x70p xaHe 0,3 r/5kB KOH sxacananst (Tycinik: sxeusarenm menuep,
Ppeaxkyusaza KipicKeH JHcaHe Hcacaizan 3ammap yuwin opmak 601aobi):

=0,3

Nykp =

03rhke 0,3 1/3kB—0,3r/5kB —0,3 r/3KB

AIIEKTPOJIU3
2H,0+ 2KCl — > H, |+ Cl,| +2KOH

Enni KOH-ThIH MaccachiH TaybIN alaMbI3:

M
E(KOH) = =Ko _ 36 _ 5
n

m=0,3-56=16,8 r KOH
Enpi anekTponu3aeH coH jKacaFaH epiTiH/i MaccachlH aHBIKTAHMBI3.
byn ymiH epiTiHaineH ra3 KyWiHOE IIBIFBII KETKEH CYTeri J>KOoHE XJIop
MaccalapblH TayblIIl alaMbl3:

A
E(H2)=7= 11—21 M=1Nyg; * E
A 355 m:093'1:0,3rH2 T
= 10,95
ECh)= = 7-=355  m=03-355=1065rClp| ~~ P
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Enpni 6actanksl epiTiH/II MaccachlHaH ra3/lap MacCachlH aXKbIPATHII 3JEKTPOIU3IECH
KEHiH ’acaJiFaH epiTiH/l MacCachblH aHBIKTalMBI3:

250 -10,95 = 239,05 epiTinai

Epiren 3ar >xoHe epiTiHIII Maccajapbl MOHJICPIHEH MalalaHbIll €pPITIHIHIH
Maibl3 KOHIIEHTPALUSICHIH aHBIKTANMBI3:

_ m _ 168 100 9% =7 %
Cos m, T 100% 239,05 eThe

JleMek SJIEeKTpOJU3/IeH >KacalfaH epITIHIHIH Maibl3 KOHIEHTpanuscel 7 %
0O0JIFaH eKeH.
Kayaowbi:7

4-ecem: 31,25 r CuSO, - nH,O kypamas!l kpucramtoruapar 300 r cyna
epitinai. Kacanran epiTiHaiZeH MBICTBI TOJBIK AWBIPbIN aJy YmiiH 5 A
TOK KYWTi 4825 cexyHa OapbIChbIHAAa OTKi3iireH 00Jica, KPUCTANJIOTHAPAT
KYPaMbIHAAFBI CYIbIH MOJIIIEePiH (n) Tam.

EcenTin memyi: MbIc cynbdar 31eKTposin3 peaklUsChIH jKa3blIl aJlaMbl3:

ANEKTPOITU3
2CuSO4+ 2H,0—————>2Cuy+ O + 2H,S0,

Bacrankpiga MbIC Cyab(arThl JIEKTPOIU3 jKacay YIIIH JKYMCaJFaH TOKTHIH
HKBUBAJICHTTIK MOJIIIEPIH TAYbII aJTaMbI3:

It _ 4825 -5
F 96500

n

=0,25

9KB

Ocer 0,25 SKBUBaJNEHTTIK MeJIIEpP TOK TEK MBICTHI albIpPBINT alxy YIIiH
JKYMCaIlFaH, SFHU COJI TOK TeK MBIC CyIb(}aT YIIiH KyYMCaIFaH.

Enpi TaObUIFaH DKBUBAJCHTTIK MOJIIEPJCH MMalJalaHbIll OHBIH MacCachiH
aHBIKTAIIl aJIaMBbI3:

M CuSO

M=Nyy ¢ E

m = 0,25-80 = 20 r CuSO4

Enni xpucrammoruapar maccaceiHaH MbIC (II) cynabgar maccachlH aibIpbin
KPHUCTAJUIOTUAPAT KYPaMbIHAAFbI CY/IbIH MacCacChlH Taybll aJaMbl3:

31,25 -20 = 11,251 H,0O kpucramioruapar Kypambiaaa 6ap GoraH.
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Enpi cyaplH SKBUBaNEHTTIK MOJIIIEPIH TaybIIl aTaMbl3:

m 11,25
Nogp = B ~—=1,25 r/3kB

Hemex xkpuctamioruapar kypameiaga 0,25 r/skB CuSO,-ke 1,25 1/3kB cy
Typa kenreH 6oisca, 1 moias CuSO,-Fa Helle MOJb Cy Typa KellyiH aHbIKTalMBbI3:

CuSO, » nH,0
025——1,25
1 MO ———X=3

JleMek, KpUCTa/UIOTHApaT KYpPaMbIHIAFbl CYIBIH MeJIepi (n) 5 Mojibre T€H
0O0JIFaH eKeH.
Kayaowbr: 5

Cypax koHe TancpipMaJap:

1. 607 r 10 %-a61 AuCl, epiTiHAiCiHEH aNTHIHABI TOJBIK alBIPBIN ay YIIiH 4
A TOK KYIIiH HellIe CeKyH ] OapbhIChIHAA OTKI3Y Kepek?

2.500 r 17 %-np1 AgNO; epiTiHIICIHEH KYMICTI TOJIBIK albIpbIN alxy YIIiH 2
A TOK KYIIiH HellIe CeKyH]T OapbICBIH/IA OTKI3Yy KepeK?

3. 600 r 30 %-nb1 Na,CO; epiTiHaiciHEH Helle aMmrmep TOK KyuriH 96500
cekyHn Oapsicbinaa otkizinrenae Na,CO;-HbIH MaccamiblK yieci 35,3 %-fa TeH
Oomaapl?

4. 580 r 10 %-n61 K,SO, epitinaiciHeH Hemle aMmrnep TOk KymiH 53,61 carar
6apsicbinga etkizinrenae K,SO,-HbIH MaccanbIk yieci 14,5 %-ra teq 6oxaapi?

5.25015,85 %-np1 NaCl epitinnicines 5 A Tok kymri 4825 cexyH]1 OapbICBIHIA
OTKI3UITeHIe KacaJIFaH ePITIHAIHIH Malibl3 KOHIICHTPAIIUSICHIH Tall.

6. 200 r 33,2 %-nb1 KJ epitinaicined 4 A Tok kymri 9650 cexyHa GapbIChIHIa
OTKI3UITeHA€ JKacalFfaH epITIHAIHIH Mailbl3 KOHIIEHTPALUACHIH Tall.

7. 22,3 v MnSO, - nH,0O kypamabsl kpuctamioruapar 500 r cyga epiTuimi.
Xacanran epiTiHAIAEH MapraHenTi TOJBIK albIpbI any yiiH 2 A Tok Ky 9650
cekyHJ OapbIChIHAA OTKI31ITeH 00Jca, KPUCTAIIOTUAPAT KYPAaMBIHIAFBI CY/IbIH
MeJmepin (n) Tam?

8. 70,4 r CdSO, - nH,O kypamasl kpucramiorgapar 350 r cyna epiTiimi.
XKacanraH epiTiHAIIEH KaAMUIAI TONBIK albIPBIN ay yIIiH 8 A Tok kymri 4825
CEeKyHJ| OaphICBIHAA OTKI3UITeH 00Jca, KPUCTAIUIOTHIPAT KYPAMBIHAAFBI CYIBIH
MemiepiH (n) Tan?

33-§. DuIekTpPOJIN3 TAKbIPbIOBI 0OMBIHIIA ecenTep MeH 0JIAPAbIH HICHYi

1-ecen. bipinmi snexkrponusuopaa 1 Moib, eKiHII IEKTPOIU3HOPAA 2 MOJIb
meic(Il) cynbdarka ue epitinaiiep apkplisl 4 hapaaeil TOk 6TKeHe KaToATapaa
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JKacaJFaH 3aTTap MaccajapbiH (T) Aa aHBIKTA.
Ecentin memyi: 1) AnbiH 37€KTpOIN3 TEHIEY1 Ka3blIabl:

OJICKTPOJIN3
2CuSO4+ 2H,0—————>2Cuy+ OA + 2H,S0,

EcenTi memkenne @apaneiinin (I1) — 3aHpIHAH MalianaHbUIA b,

2) 1 — anekrponu3uop yuriH 1 moab Ty3 6ap GonraHabFbIiHAH oFaH 2 Dapajeit
TOK >KyMcalifibl, an Kanrad 2 dapajeil Tok cos epiTiHaiAeri ¢y 3JIeKTPOIu3i YIliH
xyMmcanansl. Coran Herizzenin, l-snmekTposmsuop katoxbiHaarbl H, sxone Cu
Maccasagapbl TaObUIABbI.

2¢1=2r H, 2°32=64r Cu
64 +2 =606T 3ar allbIpbUIFaH

3) 2 — DnekTponm3uopaa 2 MOJIb Ty3 OONIFaHbI YiIiH oFaH 4 dapajield TOK TOJBIK
KYMcalbln Kereal. JleMek, ¢y 3JeKTpoJin3l YIIiH TOK JKETICHei i, MyH/la TOK TeK
Cu ailbIpbLTYBI YIIIH )KYMCaJIabl.

2 — snekrposmsuopaa: 4°32 =128 r Cu albIpbuIIbI

Kayaobi:1-31exkTpoau3zuopaa 66 r; 2 — ynexkrpoausuopaa 128 r.

2 —ecemn. 458,7 r cyna 73,3 r Na,SO, sxone CdSO, kocnace! epitinai. Kagmuiini
Tyrenjel albIphlll amy YIIH epiTiHALAeH 2 A Kyllke ue 6oiran Tok 24125 cexyHp
OapbICbIHAA OTKI3UITeH 00JIca, KOCTaIarbl TY3/1ap/IblH MaccajJapbIH Tal.

Ecentin memnryi: 1) DnexTponau3 TeHaeY1 METiIei:

2CASO+ 2H,07 o3 2Cdy + OA +2H,S0,

2) DIEeKTPOXUMUSIIBIK YKBUBAJICHTTIK MOJIb TaObLIA IbI:

Q  24125.2 _
N="7 96500 0» Q7It

3) bynan Cd-ubIH Maccackl TaObuIanbl: m = E*N = 56 5kB © 0,5 = 28
4) Cd maccaceiran CdSO, TaObL1a b1

208r CdSOy—112r Cd 28 « 208

X 28T Cd X T 52 1 CdSO4

5) »xanmel macca 73,3 T 6onranneikran Na,SO, maccacel: m = 72,3 - 52 = 21,3
TP €KCHJIIT IIBIFaIbI.
Kayaobr: 52 r CdSO,; 21,3 r Na,SO,

3—ecen. 200 ms1 0,1 M Cu(NOs;), )xane 300 M1 0,1 M AgNO; epiTiHalIepiHIH
Kocrnacel 4 A TOK KymriMeH 965 cexyHa OapbIChblHAA 3JIEKTPOJIN3 JKacalbIH/bI.
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DNEeKTPoNu3 asiKTaJlFaH COH epiTiH/iIeT] TY3IbIH MaccachlH (T) Tal.
Ecenrin memyi: 1) Peakius Tenaeynepi sxa3bliaabl:

AIEKTPOIIN3
2Cu(NO3), + 2H,0————2Cuy + O + 4HNO;

AIICKTPOIIN3
4AgNO; + 2H,0————>4Agy + O + 4HNO;

2) AngelH MOJSAp KOHIIGHTpAUMsSHBI TaOy (opMynackiHAaH TY3AapablH
Maccajiapbl aHbIKTala/bl.

: 0,1 188200
- u'M.Vo 000 = 376 T Cu(NO3),
1000
: 0,1-170+-300
CueM-V oo S = 5,1 1 AgNO;
1000

3) bekeroB karapbeiaaa Ar, Cu-1aH KeiliH TYpFaHbl YIIiH OacTamnkplia KyMicke
KETKEH TOK KYIIIl aHBIKTaJIa (bl

o m-eF _ 51.96500_4 ,

=" 170 * 965

Jlemek, AT allbIpBUIBIT IIBIFYHI YIIiH 2 A TOK KeTKeH 00s1ca, Cu IbIFyHI YIIIH:
4A —3A = 1A TOK Ky1IIi Kanazpl.

Eel-t 94-1-195 _ 941 Cy
P 96500

bacranker Cu(NO,),-1aH 3JIEKTPOIU3TE YIIbIparaH TY3 Maccachl albIpblica,
KaJIFaH TY3]IbIH MacCachl MIbIFaJIbI:

m =

3,76 - 0,94 = 2,82r Cu(NOs3),
Kayaosr: 2,82 r Cu(NO,),

4-ecen. Cu(NO,), 600 r 12 %-ap1 epiTiHIICI JEKTPOJIH3 JKacaIFaHIa aHOATA
29,55 nutp (0°C, 101,3 kPa) ra3 aliblpbuisl. DIEKTPOIU3AEH COH E€pITIHAIIET 3aT-
TBIH MaccajbIK yineciMeH ( %) aHbIKTA.

Ecentin memyi: 1) Ty3gapasiH maccanapsl TaObLIa b

m (Cu(NO;),) = 600 -0,12=72 r
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2) 72 r Ty31aH Kania meep O, axblpanaraHbl TaObIIa/IbL:

721 X
AJICKTPOJIN3
2Cu(NO3), + 2H,0 ——o=m2Cuy+ O + 4HNO;
3761 22,471
72 224
X=—____7 _
376 4,310

Anonra 29,55 nuTp ra3 axeIpajFaHblHA Herizaenin, 29,55 mutp — 4,3 mutp =
25,25 nutp cynaH axelpanran O, 1en KaObUIgaHabl.
3) bynan anextponnsre yuisiparal Cy MacCachlH TaOaMbl3:

X 25,257
SJICKTPOJIN3 .
2H,0———>2H y+ 0 =220 0 56r Hy0
36T 22,41 22,4 ’ 2

4) KanraH epiTiHIiHIH caJIMarbl aHbIKTAJa bl by yIITiH, peakuus TeHICYIHeH
KaTOJI JKOHE aHOJITa aXKbIPaJIFaH 3aT Maccaiapbl TaAObLIA/IbI.

72r X]—X2 X3
BIICKTPOJIU3
2Cu(NO3), + 2Hy0 ——=m2Cuy + OA + 4HNO,
376 128 r—32r—252r
72 « 128
X =—m™@ — /4 =
1 376 24,5t Cu
72 32
Xy = =
2 376 6,131 02
72 «252
X = =
3 376 48,251 HNO;

5) Enpi epiTiHAIHIH MaccachlH TabaMblI3:
m(epitinai) = 600 - (24,5 + 6,13 +40,58) = 528,79 r

6) TaObUTFaH KBIIIKBLUT KOHIIEHTPAIUICHIH ( %)1a aHBIKTaliMBI3:
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48,25

= 0/ — 0
528.79 100% = 9,12 %

C%:

Kayaob1:9,12 %

5-ecen. Kypampiana Cu(NO,), xone AgNO;60nran 100 mut epitiaai 4825 cexk.
OapsicbiHga 0,8 A TOK KYIIIMEH JIEKTPOJIU3 XKACAIFaH A €Ki MeTaJIaH Ja XKaJIbl
2,04 r GemiHinm WBIKTHL. bacTankel Kocmanarsl TY37apAblH KOHIEHTPALMICHIH
(Monb/mm)1e aHBIKTA.

EcenTin memyi: 1) Angeia Metannapabiy maccanapbl @apaneiiii 3aHbl
OoiibiHIIa (hopMyNagaH TaObLIaabI:

EeI-t  32.0,8-4825

m(Cu(NO3)2) = F - 96500 =1,28r Cu
Eel-t  108.0,8.4825

m(AgNO3) = —F 96500 =432r Ag

2) AHBIKTaTFaH MaccajapiaH TaigaidaHein, O13re OepuireH KOCIMaIarbl
MeTajiap MaccajapbiH “IuoraHan’” TOCUIIMEH TaOblUIadbl:

Ag432r 0,76 r | 1 | x=25%
2,041 +
Cul,28r / \ 228r | 3 | x=75%
4 100

m=1,28+0,75 =0,96r Cu
m=4,32+0,25=1,08r Ag
3) Kocnamarel aHpIKTaFaH METadAapblH MaccalapblHaH MaiaaNaHbIl, TY3-
JlapAbIH MaccajlapblH aHBIKTalMBbI3:

X 0,96 T
2CUNOs), + 2H, 0= 2Cuy + OA + 4HNO;
376T 1281
376+ 0.96 g
128 ’
X 1,08 T
4AgNO; + 2H,0 R, 4Agy+ 0,4+ 4HNO;
680 T 432
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L _ 680- 108
432 =L7r

4) Ty3 epiTiHAUIepAIH MOJSPIIBIFBI TA0BLTAIbI

1,7+ 1000
Cpp= M= 1000 |=_— =0,1 M AgNO;
M M.V 170100
282 + 1000
_m . 1000 _ _
Cpr = T 38100 0,15 M Cu(NOs),

Kaya6b1:0,1 M AgNO,; 0,15 M Cu(NO,),

Cypak *oHe TancbipMaJjap:

1. BipiHmi saexTpoiu3zuopaa 2 Mojb, €KIHIII JIEKTpoIu3uopaa 3 MoJb
meic(Il)cynbdar Gonran epitiaiiep apKpUibl 6 hapaaeil TOk ©TKeH e KaToATapaa
JKacajFraH 3aTTap MaccaiapbiH (T) (COMKec TYp/e) aHbIKTA.

2. bipiHmi 3aeKTponu3nopaa 2 MOJb, €KIHII 3JeKTpou3nopaa 4 MoJib
KyMic HUTpaT OoJFaH epiTiHAiiep apKbuibl 4 (apazeil Tok eTKeHAe KaToATapaa
JKacaJraH 3aTTap MaccaiapbiH (T) (CoMKec Typ/e) aHbIKTaA.

3.393 rcyna 107 r K,SO, xxone CuSO, kocmackl. MBICTHI TOJBIK aUBIPBITT ATy
YIIiH epiTiHAIAeH 5 A Kymke ue 0onFad Tok 4825 cexyH1 OapbIChIHIa OTKI31ITeH
Oonca, KocmaJarsl TY3/1apAbIH MaccajJapbiH (COMKec Typae ) Tail.

4. 531,25 r cyna 68,75 r Na,SO, xone AgNO, xocmacsl epitimai. Kymicrti
TYTeJl allbIpbIN aly YUIiH epiTiHaiieH 3 A kymke ue OosnraH Tok 9650 cexyHn
OapeIChIHAA OTKI3UITeH OoJica, KOCMaAarbl TY3JapAblH MaccallapblH (COMKec
TYpZE) Tarl.

5. 500 mx 0,1 M Cd(NO,), xxone 200 mx 0,5 M AgNO; epirinainepiHin
Kocrnacel 5 A TOk KymiMmeH 2895 cexkyHa OapbIChIHAA AJIEKTPOJIU3 KACAJbI.
DIIEKTPOTU3 asKTaJlFaH COH €PITIHAIAET1 TY3IbIH MaccachiH (T) Tarl.

6. Cu(NO,), 800r 10 %-npI epiTiHAIC ANEKTPONINU3 KacalraHaa aHoara 33,6
mutp (0°C, 101,3 kPa) ra3 ailbIpbuiabl. DIEKTPOIHM3/ICH COH epITiH/IIIeT] 3aTThIH
Maccanblk yieciH ( %) 1a aHBIKTA.

7. AgNO; 500 T 17 %-np1 epiTiHAICI STEKTPOJIM3 KacalaraHaa aHoaTa 25,2
autp (0°C, 101,3 kPa) ra3 aitbipbuipl. DIEKTPOJIU3ICH COH €PITIH/IET] 3aTThIH
MaccasblK yiecid ( %) 1a aHbIKTA.

8. Kypambiaga CdSO, xone Ag NO, 6omran 500 mn epitinai 15440 cex.
OapbIChIHIA 5 A TOK KYIIIMEH 3JIEKTPOJIU3 jKacajlFaHaa €Ki MeTalaH Ja *KaJIbl
70,8 T alfBIpBUIBIN IMIBIKTHL. bacTanmkpl Kocmaaarbl TY3AapIblH (coiikec Typje)
KOHIICHTPAIUSICHIH (MOJIB/J)/1a aHBIKTA.
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TakpIpbIn 00iibIHINA ecenTepAiH xKayanTapbl

1- § Atom Ty3imici: 1)A; 2)A; 3)C; 4)A; 5A; 6)D; 7)D.

2-§. lepuoarsik 3aH. J.U.MeHae/ieeBTiH NepUOATHIK Kyileci: 1)D; 2)A;
3)A; 4)1s22s522p63s23p64s23d8; 1,5; 5) 1s22s22p63s23p64s2; 1,5 6)C; 7)A.

3- §. Atom Kypambl. fAapo peakuusinapsi: 1) D;  2)B; 3)C; 4) D;
5)D; 6)A; 7)B; §)A.

4-§. XumusiblK Oaiaanbic TypJepi. Kpucrama topnap: 1) B;  2) B;
3)C;, 49C; 5D; 6)B; 7)C; 8)D.

5-§. 3ar meuuepi: 1) 140 r; 2) 284 r1; 3)2 momb; 4) 10 monb;
5) 0,1 monb;  6) 0,2 monb; 7) 10,63-10%; 8) 3,82:10%.

6-§. ABoraapo 3anbl. ['azgap Kocnachi: 1) 5,6; 2) 10; 3) 3.5;
4) 3,01-10%;  5) 15,05-10%%;  6) 24,08-10%; 7) 45,15-10%; 8)8; 9) 10;
10)9; 11)8; 12)2,85; 13)178.

7-§ OxBuBasent: 1) 80; 127; 13,07; 15; 47; 17; 41, 60; 122,5; 59,75; 51,67;
2)7;4,67;3,5; 3)28; 4)32,67; 5)HNO;; 6)34,33; 7)32; 8)12.

8-§ Mennenees—Kianeiipon tenueyi: 1) 24,08 -10%; 2)4,515-10%; 3)48,16
1025 4) 72,24 -10%; 5)11,2; 6)5; 7)100,7; 8)123,9; 9)34,3; 10) 284,5;
11) 16; 12)20; 13)342,7 K.

9 § KymrTi ’9He KYHICi3 3JIeKTPOJMTTep Typajsl Tycinik: 1) 15; 3) D;
4)D; 5)A; 6)A; 7)D.

10-§. Incconnanusiany nape:xkeci. Kpicka koHe TOJIBIK HOHABI TEHAEYJIEp:

1) 24,08 -10%°; 2) 240; 3)30; 4)9,03 -10"; 5)6,02 -10%.

11-§ Ty3napablH ruApPoJIN3i JKIHe OHAAFBI epiTiHAi opTackl: 1) C; 2) A;
3)A; 4D; 5B; 6)D; 7)C; §)C; 9)A; 10)B.

12-§. Epirtinai typaasi Tycinik: 1) A; 2)B; 3)A; 4)B; 5)C; 6)A.

13-§. Epirimitik: 1)A; 2)B; 3)B; 4)A; 5C; 6)C; 7)C; 8)B; 9)A.

14-§. EpirimuTik TakbIpbIObl 00MBIHIIA eceNTep MEH OJIapAbIH menryi: 1)
88; 2)37; 3)204; 4)57,6; 5)300; 6)240; 7)42,5; 8)64; 9)110; 10) 76.

15-§. EpiTinai koHIeHTpanusichl ’k9He OHbI opHeKTey Taciaaepi. Ilaiibi3
koHneHTpamus: 1)20; 2)10; 3) 108; 4)320; 5)50; 6)120; 7)25;225; 8)
22,5;127,5; 9)17,75; 10) 20.

16-§. I1aiibI3 KOHIEHTpauKs TAKLIPbIObI 0OMbIHILA ecenTep MEeH 0J1apAbIH
wemyi: 1) 18,67; 2)24,6; 3)40,9; 4)2,28; 5)55,5; 6)53,62; 7)16; 8)
33,75; 9)2,5; 10)7,75.

17-§. I1aiibI3 KOHIEHTPanusl, epPiTiHAI Maccachl, MoJIIIEPi )KIHE THIFbI3-
ABIFBI apacbIHAarbl Oaimanbic: 1) 23,8 %; 2) 26,63%; 3) 62,5; 4)40,5.

18-§. Moasip konnenTpaums: 1)2.5M; 2)1M; 3)70,2r; 4)42,6T;
5)3,75; 6)6,67; 7)0,4; 8)0,8.
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19-§. Kaapintel konuentpauus: 1) 0,209; 2) 0,8; 3) 0,1; 4) 0,5 N;
5)2N; 6)2; 7)8; 8)0,8; 9)0,4.

20-§. IlaiibI3 ’k9He MOJISIP KOHLEHTpaulusi apacbIHAarbl OalJIaHbIC:
D1M; 2)5; 3)20; 4)5; 5)1,25; 6)1,2; 7)H,SO,; H,PO,; 8)NaOH.

21-§. I1ajibI3 K9HE KAJBINTHI KOHHEHTPALMA apachbIHAAFbI OallyIaHbIC:

1) 15; 2)20; 3)3,9; 4)6,76; 5)15N; 6)10N; 7)1; 8)1,5. 9) 12, 8;
10) 20; 11) 6; 12)3; 13)24; 14)1,5; 15)3; 16)0,67.

22-§. Peakuusi KpL1IaMABIFBI TypaJjbl TYCiHIK: 1) 2 Monb/IUTpP-MUH;
2) 0,2 monw/mutp-muH; 3) 2 moas/nutp-cex; 4) 0,3 mons/nutp-cex; 5) 12 mons/
autp-MuH; 6) 1,25 mons/nutp-mMus; 7) 3 Monb/auTp-MuH; 8) 0,8 MOJIB/TUTP-MUH.

23-§. Peakuus sKplIIAMIBIFBIHA KbICBIM, MOJILIEP 5KOHE TeMIIePaTypPaHbIH
acepi. Karaaumsarop typassl Tycinik: 1) 22,5 mons/mutp-mMun; 2) 81 Monb/
autp-MuH; 3) 8 mons/nmutp-muH; 4) 0,2 mons/nutp-mMus; 5) 32 ece; 6) 64 ece;

24-§. KpuigaMIbIK TaKbIpbIObl O0OWBIHIIA ecenTep MeH OJIAPAbIH
wemyaepi: 1) 60 mons/nmutp-mun; 2) 1,75 munyt; 3) 2 nutp; 4) S nmutp; 5) 135;

25-§. Kall TbIM/IbI 7K9HEe KAl THIMCHI3 peakuusiiap. XuMHUAJIBIK Tene-TeHIiK:
D1; 2)2,5 3)9,6; 4)0,2; 5)2; 6)0,675;

26-§. XuMHUAIIBIK Telne-TeHIIK KoHe OFAH dCep eTeTiH mapaJap:

)A; 2)B; 3)D; 4)A; 5)D; 6)A; 7)D; 8)E; 9)C;

27-§. XuMHSIIBIK Telne-TeHIiK TAKbIPbIObI 00MBIHIIA ecenTep MEH 0JIapAbIH
wemyi: 1)C; 2)C; 3)B; 4)B; 5)B; 6)2,25 mons/nutp; 7) 3 MOIB/AUTP;
8) 0,9 monb/mutp N, xone 1,3 mons/mutp H,; 9) D; 10) B.

28-§ ToTBIFY-TOTHIKCBHI3IAHY PEAKIUAIAPBIH KAPTHI peakuusi TICiJiMeH
Tenectipy: 1)C; 2)A; 3)D; 4)B; 5)D; 6)A;

29-§ ToTbIFy ’KOHE TOTHIKCHI3IAHY PeaKUMJIAPbIHBIH epPiTiHAI opTachiHA
oaitmansicThLIBIFBL: 1) B; 2)A; 3)C; 4)B; 5)C; 6)D;

30-§. TOTBIFy-TOTBHIKCHI3AAHY PEAKIIUAIAPBIHAA3aTTAPAbIHIKBUBAJIEHTTIK
cajJMaKTapbiH aubIKTay: 1) 31,6;23,5; 49;17; 2)63;8; 65,3;17, 3)117,6;
4) 14; 5)2,34; 6)15,8;

32-§. DaexrTpoaus 3anaapel: 1) 14475; 2)24125; 3)10; 4)10; 5)4,15;
6) 15; 7)4; 8)8;

33-§. DuiekTpoIu3 TAKbIPBHIObI 0OMBIHIIA eCenTep MeH OJAapAbIH HIenryi:
1) 130; 192; 2)218;432; 3)87;20; 4)17,75;51; 5)5,9; 6)6,9; 7)7,75;
8) 0,3;1;
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[Naiinananyra 6epuIreH OKYJIbIKTBIH KaFJailblH KOPCETETIH KecTe

NbIKThI
OKylLLbIHbIH oanﬁ,u,;na H CbIHbIN |OKyNbIKTbI ChiHbIN
aThl, Oky . XeTek- | Tanchblp- .
Ne HyFa 6epin- s XeTeKLuici-
damMm- | Xbinbl \ WiciHiH, | FaHO.aFbl .
reHaeri . HiH, KOnbl
JIVIFCHI ~ Konbl | Xarpanbl
Xarpambl

Ol |P~|lW[IN| =

[Taiinananyra GepisireH OKYIBIKTBI OKY JKBIIBI assKTaJFaH/1a KalTaphIIl TarChl-
pansl. JKorapblgarsl KECTEHI CHIHBIM JKETEKIIICI TOMEHIET1 Oaraiay Mexxenepi
HET131H/€ TOJNThIPabL:

OkynbIKTbl anFalw peT nanpanaHyra 6epinreHgeri

XKana Xaroanbl.

Mykaba 6yTiH, OKYNbIKTbIH, HEri3ri 6eniriHeH axbipan-
Xaxkcbl |MaraH. bapnblk napakTapbl 6ap, XbIpPTblIMaraH,
KelunereH, 6eTTepiHe xasbaraH XoHe cbi3baFaH.

Mykaba e3inreH,a3gan KaHa Cbi3blIFaH, LUETTEPI Xenin-
reH, OKYNbIKTbIH, HEri3ri 0eniriHeH axblparaH Xxepnepi
Oap. lManpananylwbl XaFblHAH KaHaFaTTaHaPAbIK XXeH-
nenreH. XynblHFaH, Kenbip 6eTTepi Cbi3blFaH.

OpTtawa

Mykaba OblniFaHFaH, CbI3blSiFaH, XbIPTbIFaH, HETi3ri
GeniriHeH axblparaH HeMece MYJIOEM XOK, Hallap
Hawap |XeHpenreH. beTtepi XbIpTbINFaH, napakTapbl XeTic-
nengi, coi3bin, 6oan TactanFaH. OKynbIK KannbiHa
KenTipyre xapamangpbl.






