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AHHOTAIIAAA PABOYEM ITPOI'PAMMBI

Jucuunnmaa «AHaTUTHYECKas XUMISD) OTHOCHTCSA K 0a30BOM 4acTH
Mpo(eCCUOHATBHOTO (CIEIMAIBLHOTO) IHMKIA OCHOBHOUM 00pa3oBareib-
moit mporpamMmsel (OOII) 1o Hampasimeruto moaroToBku «020100 XU-
MUy (xBamudukanms (cTenieHs) Oakanasp). JuciumuimHa peanmnsyercs
Ha QakysnpTeTe ecTecTBEeHHBIX Hayk denepalbHOro rocyJapcTBEHHOIO
ABTOHOMHOTO 00pa30BaTEeIBHOTO YUPEXKIEHHUS BBICIIETO OOPa30BaHUS
"HoBocubupckuii HaIMOHAIBHBIA HUCCIEAOBATENbCKANA TOCYAapCTBEH-
ueiid yausepcuret" (HI'Y) kadenpoii ananutudeckoin XuMum.

ConepkaHne IUCHUIUIMHBI BKIIFOYAET PACCMOTPEHUECIIOKHBIXXH-
MHYECKHX DPAaBHOBECHH, JEKAIINX B OCHOBE XMMHYECKHX METOJOB
paszneneHuss U KOJIMYECTBEHHOTO OMpeeleHHs;MeTOA0B TpooooToo-
pa UOpoOONOATOTOBKH; CTpaTerud BHIOOpa METOAa M METOIUKH
aHaliM3a Pa3lIMYHBIX 00BEKTOB, METPOJIOTHUECKUX OCHOB 00pabOTKH
pe3yIbTaTOB XUMHUECKOI0 aHAJIN3A.

JlucuuiuinHa HareneHa Ha (OPMHPOBAHHME Y BBITYCKHUKA Iepe-
YHCIIEHHBIX HIDKe 00meKynpTypHbIXx Komnerennuit (OK): OK-6, OK-7,
OK-9, OK-10, OK-14 u mpodeccuonanpubix komnerenuuii (I1K): I1K-2,
[1K-3, TTK-4, TIK-6, I1K-7, I1K-8, ITK-9.

IIpenonaBanre JUCHUILIMHBI BKIIIOYACT cleayromue GopMbl OpraHu-
3alUM Y4eOHOTo Mpoliecca: JIEKIWHU, MPaKTHYeCKHe 3aHATHS (TpaKTH-
KyM), KOHTPOJIbHbIE pabOThl, KOJUIOKBUYMBI,IOMAIIHAE 33aJaHHs, KOHT-
POJIBHBIE BONIPOCHI, IOMAIIHUE KOHTPOJIbHBIE 3aJjaHus, KypcoBas paboTa,
KOHCYJIbTAIINH, 3a4€T. 3K3aMEeH, CaMOCTOsITeNIbHAs padoTa CTyJeHTa.

B npenopaBanuu Kypca « AHaJIUTHYECKAS! XUMUS UCIOIb3YETCS MO-
IOyJbHas CHCTEMa, IO pe3yjbTaTaM BBIOJHEHHS KOTOPOHW pPacCUuThI-
BaeTCsl MHAUBUAYaNbHBIN KymynsaTuBHbIN nunaekc (MKHW) ycneBaemoctn
cTyneHTa. JlaHHasi cucTeMa MO3BONSET CTYJCHTY MPOSIBUTh MaKCHUMailb-
HYI0 CaMOCTOSTEJbHOCTh M MHHMLMATHBHOCTH B Y4€OHOM Ipouecce, a
npenojaBarensiM— OObEKTUBHO OLICHUTH 3HAHUS CTY/ICHTA.



Pabora B pamkax cuctempl UKW cTuMynupyeT CTyIeHTa HaXOIUTh
ONTUMAJBHBIN MyTh (OPMHUPOBAHHUS COOCTBEHHOT'O PEUTHHTA, TPUydaeT
€ro K CaMOCTOSITEIbHON paboTe ¢ yueOHBIMU MOCOOUSMH, MOHOTpadusi-
MM U CIIPAaBOYHOM JIUTEPATypOU IO aHAIUTHYECKOW XMMHH, a TaKXKE K
ONTHMAJHHON OpraHM3anyy PadOTHl B aHATMTHYECKOM TpaKkTuKyme. Bee
3TO, B KOHEYHOM HTOTE, TO3BOJISIET AOCTHYb KeJIaeMoro mpogeccuo-
HaJIBHOTO YPOBHA. YcmemrHas paboTa Mo mpejiaraeMoi ciucTeMe mpen-
rmoJlaraeT MHTEHCUBHOE COTPYIHHYECTBO MPETIOIaBaTeIe U CTYACHTOB,
KOTOpBIE JTOJKHBI YETKO MPEACTaBIATh 3aJaHHbBIE «IIpaBWJIa UTPBD» H
NefiCTBOBATh B COOTBETCTBHUY C HUMH.

[Iporpamma Kypca COCTOUT U3 TPEX MOAYJEH U COAEPKUT Psif KO-
YEBBIX TIOHSATHUH, KOTOPHIC JTOJIXKHBI OBITh Y€TKO YCBOCHBICTYJICHTOM, YTO
BO3MOJKHO JIMIIIH TIPH BEITIOJTHEHWH BCEX BUJIOB YUEOHOH pabOTHI.

Kypc «AHanuTudeckas XMMUs» BKIKOYACT:

1) JexkuMu ¥ KOHCYJIbTAIUH JICKTOPA;

2) KOHTPOJBHEIE SKCIIEpUMeHTaIbHEIE 3amaun (K3) — 13;
3) KOHTPOJIBHBIE BOMPOCHI K pazaenam moayist (KB) — 12;
4)  nomamnue 3aaanus (13) — 13;

5) momarrHue KOHTPOJBHBIE 3amanus (JIK3) — 3;

6) KOJIOKBHYMEI — 3;

7) xoutpoibHble paboTsl (KP) — 3;

8) KypcoByro pabory;

9) 3auer;

10) sk3ameH.

Ha nmexmusix paccMaTprBaroTCS TEOPETHYECKHME OCHOBBI KIIACCHYEC-
KHX METOJIOB aHAJUTHYECKOW XUMHUH, YTOB JATbHEUIIIEM TOMOTAET CTY-
JICHTaM OCMBICIIEHHO W T'PaMOTHO BBHINOJHATH KOHTPOJIBHBIE SKCIEpPHU-
MEHTAJIbHBIE 33]Ia4H U KypCOBYIO padoTy.



I[OMaH_IHI/Ie 3agaHusg CBOOATCA K CaMOCTOATCIIBHOMY HM3YYCHUIO II0
PEKOMEHAOBaHHBIM yqe6Hm<aM BOIIPOCOB, CBA3AHHBIX C INITAHUPOBAHUEM
M TEXHUKOH BBINOJIHCHUS aHAJTUTHYCCKUX onpeﬂeneﬂnﬁ.

JloMarrHre KOHTpPOJBbHBIE 33JaHHUA BKIIOYAIOT pacdeTHBIC 3a7addl |
BOIIPOCHI MO pazjenam moayiei. Ilociie mpoBEpKHU JOMAITHErO KOHT-
POJIBHOTO 33/IaHMsI IPEMIOAABATENb MPOBOIUT KOJUIOKBUYM B YCTHOM WU
MUCBMEHHON (hopMe, TIIe MPOBEPSeT YCBOEHHE TEOPETHYECKOrO MaTe-
puasia o JAaHHOMY MOXYII0O W CaMOCTOSATENBHOCTh IPH PEIICHUN
pacyeTHBIX 3aad.

Z[JIH ACTAJIBHOI'O M3Yy4YCHHUS MaTCpuaia, Cavdu KOJUIOKBHYMa, IMMOATO-
TOBKH K KOHTPOJIBHBIM pa60TaM " OK3aMCHY CTYJACHTaM IpeIjaratoTrcs
KOHTPOJIbHBIC BOIIPOCHI 110 OTACILHBIM pa3aciiaM MOHyJ’ICﬁ.

[lo oxoHUaHMHM MOIYJS JIEKTOP MPOBOJUT KOHCYJIBTALMIO MO TIPE-
CTOAIIEeH KOHTpONBHOU padboTe. MHAnBHIyampHast paboTa co CTy/IEHTOM
MIPOBOJIUTCS MperoiaBaTeNieM, BEAYIIUM IpakTuiyeckue 3anarui. Kont-
ponpHBIE pabOTHl W SK3aMEH IMPOBOASATCS B MUCHMEHHOM BHE. 3adeT
MPOCTABIISIETCS MPU YCIIOBUH BBITIOJIHEHUS YI€OHOTO IIaHa, Y€MY COOT-
BETCTBYET OIpeeNieHHass CyMMa 0aJlloB.

[IporpaMMoil MUCIUIUIMHBI TIPETyCMOTPEHBI CIEAYIOIINE BHIBI
KOHTPOJIS:

Texymmii koHTpoJsb.[IpernonaBanue AUCHUIIIMHBI BEAETCA MO MO-
IyJIbpHOU cucteme. IIporpamma Kypca COCTOMT U3 TpeX MOIYJIEH, MO pe-
3yJbTaTaM BBIIOJHEHUS KOTOpBIX paccuuthiBacTcsa KU crynenrta.Bri-
MOJHEHUE KaKIO0ro MOAYJ NOJpPa3yMeBaeT KaK TEOPETHUYECKOE H3yde-
HHUE MaTepHala, TaK U IKCIIEPUMEHTaIbHYI0 paboTy B mpaktukyme. MK
CTYAEHTA CKJIaJbIBACTCS U3 OAJIJIOB, TIOJyUYCHHBIX IPU BHIIOJHEHUH TPH-
HAIUATUKOHTPOJBHBIX SKCIEPUMEHTAIBHBIX 3ajad, KypcoBOH paboThl,
TpeX IOMAIHUX KOHTPOJBHBIX 33JaHUM M KOJUIOKBUYMOB, TpEX KOHT-
ponbHBIX padoT. [Ipu mpoxokIeHNH Ka)XI0i KOHTPOIBHOW TOYKH CTY-
JIEHT HOJIy4aeT ONpe/IeNIeHHOEe YUCIIO 0aioB, YTO MO3BOJISET OLIEHUBATh
€My CBOM PEUTHHI B TEKyIIUHd MOMEHT. JloManiHue 3aaHusi, XOTs U He
OLIEHUBAIOTCA OajlamMy, TO3BOJISIOT CTYJCHTY OBJIAAETh TEXHUKOM Mpo-
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BEJICHISPA3TUYHbBIX aHATUTHIECKUX OTeEepalnii, a MPernoaaBaTeio onpe-
JIEJTATh TOTOBHOCTbH CTY/IEHTA K BBITTOJHEHHUIO MPAKTUIECKUX padoT.

KOHTpOJ’ILHLIe OKCIICPUMCHTAJIbHBIC 3aJa4dH,KypCcoBas pa60Ta,
KOHTPOJIBHBIC pa6OTBI, JoMallHUE3adaHUd, JOMAITHUEC KOHTPOJIBbHEBIC
3alaHus, KOJIJIOKBUYMBISBJIAIOTCS 00s3aTeIbHBIMU IJI CTYACHTOB.

Pe3ynbTaThl TEKYIIEr0 KOHTPOJS CIyXaT OCHOBAHUEM [JISl BBI-
CTaBJICHUS OIICHOK B BEIOMOCTH KOHTPOJBHBIX HEJeNb Ha (aKylib-
tete. K KOHIy cemecTpa CTYJICHTHI HMEIOT HEKOTOPYIO CyMMy OalioB,
KOTOpast MPpH MPEOIONICHUH 3apaHee onpezeacHHoro dapbepa (cm. ¢. 30)
M03BOJISIET MOJYYHUTh 3a4€T U MTOTOBYIO OIICHKY 0 Kypcy 0e3 sK3aMeHa.

CryaedTsl, IPONYCTUBIIKME KOHTPOJILHYIO Pa00OTy WM HE HaOpaBIIne
HEOOXOIMMYVIO CYMMY 0aJUIOB, HE MOI'YT IIOJYYUTH OLEHKY 10 MTOraM
ceMeCTpa M 0043aTENBLHO JOJKHBI CAaBaTh DK3aMEH.

HToroBbIii KOHTPOIB./[15 KOHTPOJIS YCBOCHUS NUCIUILIUHBI yueo-
HBIM IJIAHOM TMPEAYCMOTPEH 3a4eT U 3K3aMEH. JK3aMeH MPOBOJUTCS B
MUCHMEHHOM BHJIC M BKIIIOYAET TEOPETHUECKUE BOMPOCHI U pacCUETHBIE
3a/1auy 1Mo BCeMy Kypcy. DK3aMeH IMpeJHa3Ha4YeH JUIs CTYJICHTOB, KOTO-
pBIC HE TIONYYWIIM OIICHKH I10 PE3yJIbTaTaM CEMECTPa MU JKEIAr0T MOTy-
YCHHYIO OIICHKY IMOBBICUTH.ECM Oaluibl, MONyYeHHBIE CTYJACHTOM Ha
9K3aMeHe, MPEBBIIAIOT 3apaHee onpeneneHHbl nopor (cMm. c. 30), To
OHHM TIPUOABISIFOTCS K OayuiaM, 3apa0oTaHHBIM B cemectpe. WToropas
OIIEHKa TI0 KYPCY BBICTABISIETCS B COOTBETCTBUH C 3apaHee OIpe/elieH-
HeiMu kpuTepusiMu (cM. c. 30).ITepesk3aMeHOBKA MPOBOIUTCS TOIBKO
IUTSL CTYZICHTOB C OIICHKOW «HEYOBJICTBOPUTEILHO». Bompoc moBkIie-
HUS OIEHKH (¢ «3» win «4») mojpa3yMeBacT MOBTOPHYIO Clady 3K3a-
MEHa He paHee, YeM 4epes rofl.

OOmias TpyoOeMKOCTh AUCUUILIMHBI COCTaBIsET 6,5 3aUeTHBIX eIu-
HUL, 234 akageMudeckux daca. [IporpaMmoi ANCHUIUTHMHEI IPEIyCMOT-
penbl 34 nekunoHHBIX YacoB, 102 yaca mabopaTopHbIX paboT, 32 uaca
MPOXOXKACHUSI KOHTPOJIBHBIX TOYEK B TEUEHHE ceMecTpa (BKIIIoYas J10-
MalllHU€E U JOMAIlIHHE KOHTPOJIbHBIE 3a1aHMsI), a Takxke 67 yacoB camoc-
TOSITENIBHOM PabOTHI CTYIEHTOB.



1. IOEJHX OCBOEHUS JUCHUILJINHBI

Jucuunnmaa «AHaTUTHYECKas XUMESD TpedHa3HadeHa i O3Ha-
KOMJICHUSI ~ CTYJCHTOB C  OCHOBONOJIATAIONIMMH  MPUHIUIIAMU
npenvera.OCHOBHOW — IIENTBI0O  OCBOEHHUS  JUCIUIUIMHBI  SIBJISIETCS
(opMUpOBaHHE y CTYAEHTOB CHCTEMBl TEOPETUYECKUX MOHITHH U
KaTeropuii B 00JacTH aHAIUTHUYECKOH XUMHM W €€ MPUKIATHBIX
aCTeKTOB, OBJIAJICHWE HABBIKAMH BBITONHEHUS XUMHUYECKOTO aHAJIH3a.
[IpobiemMaTnka aHaNWTHYECKOW XWUMHH TIPEACTaBIeHA B Kypce B
IIUPOKOM HAay4YHOM KOHTEKCTE, OXBATHIBAIOIIEM MPUHIUIHAIbHBIC
MOMEHTHI OOIINX BOIMPOCOB AHAIMTHYECKOW XFMHH, TEOPHH CIOXKHBIX
XIMHYECKAX PABHOBECHH ¥ METPOJIOTHMYECKUX OCHOB XHMHYECKOTO
aHanau3a.

JInst TOCTYDKEHUsI MOCTABJICHHOM eI BBIACISIOTCS 3aJadd Kypca,
KOTOPBIE COCTOSIT B OBJI/ICHUH CTYJICHTAMH OCHOBAMH TCOPHH aHAUTH-
YeCKOW XMMHHM U O3HAaKOMIJICHHH CO BCEMH CTAJHSIMH aHAJIUTHYECKOTO
nporiecca. M3ydeHne TeOpeTHYECKUX BOIPOCOB aHATMTHYCCKONH XUMHUH
CONPOBOXKAACTCSI BHITIOJTHEHUEM JIAOOPATOPHBIX PA0OT U CaMOCTOSITEIb-
HOM pPaboTOil CTYACHTOB MO PELICHHIO MHAWBHIYAIbHBIX 3aJaHUil Ha
pacueT reTeporeHHbIX U FOMOTCHHBIX PaBHOBECHI, MOCTPOCHUEKPHBBIX
THTPOBAHHUS PA3JIUYHBIX TUIIOB, BEIYUCICHHE PE3yJIbTATOB XUMHYECKOTO
aHaJm3a, UX CTaTUCTHYECKYI0 00padOTKy W MpaBUIILHOE MPEICTABICHHE.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII

JuciunimHa «AHaTUTHYeCKas XUMUs» SIBISIETCS 4acThio mpodec-
croHanpHOro (crenuanspaoro) mukmna OOIL, 6a3oBas wacTh (0Omeobpa-
30BaTeNIbHBIC JUCIUIUIMHBI) 10 HampaBieHuo moaroroekn«020100
XUMMUS», ypoBeHb MOATOTOBKH — OakajaBp.

HucuuminHa «AHaIUTUYECKasT XUMUS» OMUPAETCS Ha CIEIYIOLIUE
qucuuiuinabel ganaor OOIT:

e (usnueckas xumus (CTPOCHHE M CBOWCTBAa aTOMOB, NIPUPOAA XH-
MUYECKOW CBSI3U, TIOHATHE O KMHETHKE W TEPMOJWHAMUKE XUMHUYECKUX
peakuuii B pacTBOpax, OCHOBHBIC 3aKOHBI, UCTIONB3yEeMbIC JJIsS pacuera
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HOHHBIX PAaBHOBECHIA);
e HeopraHmueckass XUMHUS (CTPOCHHE W XHMHUYECKHE CBOMCTBA
OCHOBHBIX MPOCTBIX BEIIECTB M XUMHYECKUX COCTHHEHUH);

® OpraHuvccCKas XuMusd (CTpOCHI/IG U XMMHUYECKHE CBOMCTBA OCHOB-
HBIX KJIACCOB OPraHUYCCKUX COCZ[HHCHHfI);

® OCHOBBI KOMITEIOTEPHO! TPaMOTHOCTH (HABBIKK OOPAICHHUS C TIEp-
COHATHHBIM KOMITBIOTEPOM).

3HaHUs, TOMyYCHHBIE B XOJ€ OCBOCHUS MUCITUTUIMHBI «AHAIATHYEC-
Kasi XUMHUSD), UICHOJB3YIOTCS B CIEAYIOMMX AUCHUIUIMHAX AaHHOoU OOIl:

® TCOPCTHUYCCKAs OJJICKTPOXHMMHUSA W HHCTPYMCHTAJIBHBIC MCTObL
aHaJim3a,

e opraHuyeckasi XMMus,

® KOOPIWHALMOHHASI XUMHUS;

® CTPOEHHE BEUIECTBA;

® XHMHYECKas TePMOJTUHAMUKA;

® XHMHYECKas KHHETHKA;

® CJIOXHBIE PABHOBECHSI B PACTBOPAX;

®  JIOTOJIHUTEIbHBIC TJIaBbl aHATUTHYECKONH XUMHUH,

® METPOJIOTHYECKHE OCHOBBI XUMUUYECKOT0O aHAJIHN3a;

® METOJBI pa3/ieleHud U KOHIIEHTPUPOBAHHUS;

® COBPEMEHHBIC METO/IbI XPOMATOrpaprUECKOr0 aHaIH3a,

® aHAJIUTUYECKAs XUMHUSI OOBEKTOB OKpPY KaIOIIEH cpeibl.

3. KOMIETEHHUU OBYYAIOILIETOCS, ®OPMUPYEMBLIE
B PE3YJIbTATE OCBOEHUSA JUCHUIIJINHBbI«KAHAJIUTUYEC-
KASA XUMUWSA»

OO0ueKkyJIbTYpHbIE KOMIIETEHIIHN:

® CMOJb3YET OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH
B NMPOo(eCCHOHATIBHON JIEITETbHOCTH, IPUMEHSIET METOJIbI MaTeMaTHYIEC-
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KOI'0 aHajn3a ¥ MOJCIMPOBAHMS, TEOPETHIECKOTO M IKCIIEPUMEHTAIIb-
moro ucciemosanus (OK-6);

e yMmeeT paboTaTh C KOMIBIOTEPOM Ha YPOBHE ITOJIB30BATEINSI M CIIO-
cOOCH MPUMEHSATh HABBIKA Pa0OTHI ¢ KOMITBIOTEPAMU KaK B COIMMATBEHON
cepe, Tak 1 B 007aCTH TTO3HABATEIIBHON U TIPO(ECCHOHATBHON ACATEIb-
Hoctu (OK-7);

® RBIaJiceT OCHOBHBIMH METOJAMH, CIIOCOOAMH U CPEJICTBAMU TOITY-
YeHUs, XpaHeHUs, mepepaboTku WH()OPMAITNH, UMEET HABBIKH PabOTHI ¢
KOMITHIOTEPOM KaK CpeJCTBOM yrpasieHus urdopmarpeii (OK-9);

e yMeeT paborath ¢ mHPOpMAaIMEH B TIOOAIBHBIX KOMITBIOTEPHBIX
cersx (OK-10);

e ymeeT paboTaTh B KOJUICKTUBE, TOTOB K COTPYJHUYECTBY C KOJIIE-
raMu, CIIOCOOCH K pa3pelieHHI0 KOH(JIMKTOB W K COIHMAIBLHON anmarr-
tarun (OK-14).

IMpodeccnonanbHbie KOMIIETEHIIUM:

e BJa/IeeT OCHOBaMH Teopur (yHIAMEHTAIBHBIX Pa3eOB XHUMUU
(HEeopraHNYeCcKOH, aHATUTUIECKOH, OpraHnIecKol, (PU3NIECKON, XUMUHN
BBICOKOMOJIEKYJIAPHBIX COSIMHEHUM, OMOXUMHH, XUMUYCCKOW TEXHOJIO-
run) (ITK-2);

e o0yiagaeT crnocoOHOCTHIO MPUMEHSTh OCHOBHBIC 3aKOHBI XUMHH
pu 00CYXJICHUU TIOJTYYCHHBIX PEe3yJIbTaToOB, B TOM YHCIE C IpPUBJICUE-
HHeM HHPOPMaIMOHHBIX 0a3 ganubx (ITK-3);

e o00JiajjaeT HaBBIKAMU XHMHYECKOTO 3KCIIEPUMEHTa, OCHOBHBIMH
CUHTETUYCCKUMH U aHATUTHYSCKUMHU METOJaMU TOIYYCHUS U UCCIEIO0-
BaHUS XMMHUYECKUX BernecTs u peakiuii (1TK-4);

e o0Onamaer 6a30BEIMH HaBBIKAMHU pa0OTHI HA COBPEMEHHBIX YIeOHO-
HAy4YHBIX TpUOOpax M OOOPYJOBAHUU IPH TPOBEACHUU XUMHUYECKUX
skciepumentoB (ITK-6);

® UMEET OMBIT padOTH HA COBPEMEHHOM CTAaHIAPTHOM 00O0pyI0Ba-
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HHH, TIPUMCHICMOM B aHAIMTHYECKUX U (DU3MKO-XUMHUCCKUX HCCIIEN0-
Bauusx (ITK-7);

e BJaJceT METOAAMH PETUCTPAIIMK U 00paObOTKH Pe3yIbTaTOB XUMH-
yeckux dkcnepumentos (TTK-8);

e BIIafeeT METOAaMH 0€30TacHON pabOTHl B XMMHYECKON J1abopaTo-
pUH U 00palIcHHs ¢ XUMHUYECKUMU MaTepUaIaMU C YYETOM WX Qu3ndec-
KHX ¥ XHMHUYECKUX CBOMCTB, CIIOCOOHOCTBIO TPOBOJUTH OLIEHKY BO3-
MOXKHBIX prckoB (ITK-9).

B pe3syabTaTe 0CBOCHMS AUCHMUIIIMHBI 00YYAI0IIHIICA TOJIKEeH:

® [IOHUMATL POJIb XMMHYCCKOI'0 aHajiu3a W 3HATb MECTO aHaJIUTH-
YEeCKOU XMMHUHU B CUCTEME HayK;

® 3HATh OCHOBHBIC TOHSATHS AHATUTHUYCCKOW XWMHUU: aHATUTHYCC-
KW CUTHAJN, aHAJIMTHYECKas peaklus, M30MpaTenbHOCTh M JOCTOBEp-
HOCTH aHAIUTUIECKON peaKiny;

e BIIAJIETh TCOPETUUECKUMU OCHOBAMU METOJIOB PA3ICIICHHUS: OCAX-
JeHsI, SKCTPAKIMU, XpoMaTorpaduu,

® 3HATh TEOPETUYECKUE OCHOBBI METOJOB XMMHMYECKOI'O aHaJIN3a:
TpPaBUMETPHU U TUTPUMETPUH;

® YMETh PAaCCUUTHIBATH MOHHBIC PABHOBECHS B pacTBOpax, JICKAIIIHE
B OCHOBE TaKMX METOOB pa3elICHUs W KOJTUICCTBEHHOTO OTPECIICHHUS,
KaK 0CaUTeNbHbIC, DKCTPAKIIMOHHBIE, XpOMaTorpauuecKkue, KUCIOTHO-
OCHOBHBIC, KOMILUIEKCOOOpa30BaTeNbHbIC, OKHUCIUTEILHO-BOCCTAHOBHU-
TENbHBIE, YTO SBIACTCS HEOOXOMMMBIM TP BBEIOOPE MOIXOIAIINX yCIIO-
BUI TIPOBECHUS aHAIN3A;

® BIIAJIETh METPOJOTHICCKUMH OCHOBAMH aHAJN3a,
e BJIAJIETh METOIOJIOTHEH BRIOOPAa METOMaW METOANKHY aHAIIHN3a;

® 3HATH M YMETh PCATTHU30BLIBATH HA MPAKTUKE BCE CTATMU aHAUTH-
4ecKOro mnpoiiecca, HadynHas ¢ 0Tbopa npoObl 1 3aKaHYUBAsI PACYETOM U
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TPaMOTHBIM TIPE/ICTABICHUEM PE3YIbTaTOB aHAJH3A.

4. CTPYKTYPA U COAEPKAHMUE JUCIUIIIMHBI

OO0mas TpyJ0eMKOCTh JUCIHILIMHBI COCTABISET 6,5 3aUeTHBIX €IH-
Huil,234akaqeMHIECKHX Yaca.

Ne | Pazpmen Bunel  yueOHOH paborsl, Bmodas | DopMel
n/n | AWCUUILIINHEL CaMOCTOSTEIBHYI0 PabOTy CTYAEHTOB | TEKyIIEro
o | TPYIOEMKOCTD (B Yacax) KOHTPOJIS
= _ ycreBaeMoc-
§ =) E = g TH(I10
5 é s é = HEJeIsIM
ot = a, s ) | | & | cemecrpa)
5| 5| | of 5| g 2| 2
=4 Z 15 = = s 2| 8
SEIR T I
&l 8| £| ¢
Sl 3| S| 3
= = ©
1.1 | AnamuTndeckas 1 2 3
XHUMHS, €€ 3a/1a4u
¥ MeToabl. OCHOB-
HBIE 3aKOHbI
1.2 | OcaxaeHue Kak 2 4 6 1 4 Jlomarinee
METOJI pa3AeneHust 3agaHueKoHT
ponbHas
3aja4a
1.3 | DKcTpakius Kak 3 4 6 2 4 Jlomaninee
METOJ1 pa3jieIeHus 3aganueKont
ponbHas
3ajaya
1.4 | Xpomarorpadus 4 2 6 1 1 JomarrHee
KakK METOJ| 3a7aHue
pazaeneHust KonTpons-
Hasl 3a/1a4a
1.5 | Merponoruueckue 5 3 6 1 4 JlomaHee
OCHOBBI XMMHYEC- 3agaHue
KOTO aHajM3a KouTtposns-
Hasl 3a/1a4a
1.5 | I'paBumerpuyec- 6 1 6 1 1 JlomaHee
KM aHaJIN3 KOHTPOJIbHOE
3aganneKonT
posnbHas
3aja4a
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2.1 | BBexnenue B TUTpU- 7 3,5 Jlomarnee
METpUYECKUe 3aaHue
METO/IbI aHaIu3a KonTpons-

Has 3aa4a
Komnoxksuym
KonTpoas-
Hasi padorTa

2.2 | KucioTHo-0CHOB- 8 Jlomarnee
HBIC PaBHOBECHS B 3ananneKont
BOJIHBIX PACTBO- poJbHas
pax. Pacuer pH 3ajada

2.3 | Pacuer pH cnox- 9 Jomamraee
HBIX KHUCJIOTHO- 3aJaHue
OCHOBHBIX CHCTEM KonTtposns-

Has 3aja4ya

2.4 | KucioTHO-0CHOB- 10 Jlomarnee

HOE TUTPOBaHUE 3aaHue
KonTpons-
Has 3aja4a

3.1 | KommiekcoHo- 11 Jlomarraee
MeTpUYecKoe 3aaanue om
TUTPOBaHHE arrHee

KOHTPOJIbHOE
samanne Kot
posbHas
3a1aua

3.2 | OkucAuTENBHO- 12 35 Jlomariree
BOCCTaHOBUTEIIb- 3aaHue
HbIE paBHOBECHS. KonTpons-
Pacuer dopmainb- Has 3aJa4a
HBIX JJICKTPOAHBIX KosmnokBuym
MTOTCHITUAJIOB KounTpous-

Hasi padoTa

3.3 | OkucauTeNnbHO- 13 Jlomarixee
BOCCTaHOBUTEIIb- 3aaHue
HOE TUTPOBaHHE KonTpons-

Has 3aja4a

3.4 | Meroasl OKHCIH- 14 Jlomarraee
TEJNbHO-BOCCTAHO- 3aJaHue
BUTEIILHOTO KouTtposns-
TUTPOBAHHUS Has 3aja4ya

3.5 | OcaaurensHOE 15 Jlomariree
TUTPOBaHHE 3ananneKont

poJbHas
3a1aua

3.6 16 Jlomarraee

KOHTPOJIbHOE
3aganueKypc

oBasi paboTa
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3.7 17 6 4 2 KypcoBas
pabora
Komnoxksuym
KonTpoan-
Has padora
3.8 18 3 2 Samura
KYpCOBOM
paboTsI
1 3auyer
24 4 | Dk3aMeH
Hroro no xypcy: 34 | 102 | 15 | 11 | 67 | 1 4
PaGounii nuian (Mo HexeJsAM ceMecTpa)
Ne [ IIpaxrmueckuexonrponbusle | Jlomammnue (/I3) u nomamane | Coaga 3ajaHuid
He- | 3amaun (K3) koHTponbHbIE ([IK3) 3amanus | KontposisHbie
JeIH pa6ots! (KP)
1 TexHrka 6€30MaCHOCTH U J31 — TexHuka BBITOJHEHUS
mpaBuiia paboThl B IPAKTUKY- | aHATUTUYECKUX OIlepaluii B
Me I10 aHAJIMTUYECKOW XH- merozax ocaxzaenus. Iloaro-
MHH. 3HAKOMCTBO C y4eOHOU | ToBKa K BbInoaHeHHio K31
JINTEPaTypon
2 K31 — Ananu3s katuonos Il J132 — Texuuka BeinonHenus | J131
AQHATTUTUYECKOW TPYIIIBI AQHAIMTUYECKUX OIlepanuii B
MeTozax skcTpakuuu. Iox-
roTOBKa K BbInoyiHeHuio K32.
JK31 - 3agaun u Bonpocsl
Kk MoayJo 1
3 K32 - DkerpakuuronHoe J33 — TexHuka noxy4eHus 132
pa3zenenue 3yeMeHToB U uxX | xpomatorpamm B TCX. Ilox-
naeHTHGUKAIHS TOTOBKa K BBINOJIHEHHIO K33
4 K33 - Pa3nenenue siemen- J34 — Texnuka rpaBumerpu- | 133
toB MeTogoM TCX u ux YECKOT0 aHaInu3a. AHaIUTHU-
nAeHTUGUKAINSL yeckue Bechl. [loaroToBka K
BhInonHeHuIo K34
5-6 | K34 - I'paBumerpuueckoe 35 — Ionroroska k Bemon- | [134/1K31
onpeeneHne cynbdar-uoHoB | HeHuto K35
7 | K35 — I'paBumMeTpuueckoe 1136 — Texuuka Tutpumerpu- | A35Kosoksu
OIpeeIICHUE HUKES C 4eCcKOro aHanusa. MepHas yM, KP1 — o
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JUMETUIITIIMOKCHMOM nocyna. KucioTHo-ocHoBHOE | MaTepuaiam
turpoBanue. [Toaroroska k MoxayJs 1
BhInonaHeHuto K36
8 K36 — Ankanumerpuueckoe | 137 — Iloaroroska k Bemoa- | 136
onpeneneHre MuHepanbubix | HeHuto K37. K32 — 3agaun
KHCIIOT M BONPOCHI K MOAYJIIO 2
9 K37 — Anxanumerpuueckoe | 138 — Ilogroroska k Bemon- | A37
ompeesieHne oprannyeckux | Henuro K38
KHCIIOT
10 [K38 - Amumumerpuyeckoe 139 — Kommniekconomerpus. | /138
OIIpe/IeNIeHne OCHOBAHUH [ToaroroBka K BEIOIHEHHUIO
K39
11 [ K39 - KoMrutekcoHOMET- J310 — OxucnurenbHO-BOC- 139
PUYECKOE OMPEIENEHHE HU- | CTAHOBHTENBHOE THTPOBAHKE. | fyp3y
kerst(11) wn mapranua(ll) Ilepmanranaromerpus. I[loa-
METOOM IPSMOTO MK TOTOBKa K BbInoaHeHHto K310.
00paTHOrO TUTPOBAHUS
12 | K310 - ITepmanranatomerpu- | 311 — luxpomaromerpust. J1310KoJ10kxB
YECKOE OIpeCICHHE IloaroToBka K BBINOJHEHUIO uym, KP2—-no
xenesa(ll) K311 MaTepuaiamMm
MoayJis 2
13 | K311 - luxpomaromerpu- J312 — Uonomerpus. I[Togro- | A311
YeCKOe ONpeAeIeHne TOBKA K BBITIOJIHEHHIO
xenesa(ll) K312.IK33 — 3apaun u
BOIIPOCHI K MOAY.J110 3
14 [ K312 - Honomerprueckoe 1313 — Ocagurensuoe turpo- | 312
omnpenenerne meru(ll) BaHue. [1oAroTOBKA K BBIMOJI-
Henmto K313
15 [ K313 - Onpenenenue uuH- J313
ka(ll) meronom deppounanu-
JIOMETPUH WK apTeHTOMET-
pHUecKoe onpeerIeHue XJo-
puA-noHoB 1o Metoxy Mopa
16 | Kypcogas pabora JK33
17 [ Kypcosas pabGora KossoxkBuym,
KP3-no
MaTepHaiaM
MoxayJis 3
18 [ 3ammTa KypcoBoii paGoThI.

TlonBenaeHue UTOroB
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MPOTPAMMA KYPCA JEKIIAA

Monyas 1. MeToas! pa3zfeneHus M XUMHYECKON HACHTH(PUKALINH.
Metposioruyeckue OCHOBbI XMMHYECKOIro aHajm3a. I'paBumerpu-
YecKHe MeTOAbl aHAJIN3a

1.1. AnanuTHyeckas XUMHi, €€ 3a1a4Y1 U MECTOAbI

AHanuTHYecKas XUMHUS Kak HayKa O METOJaX aHalln3a BEIIeCTBa, €¢
MECTO B CHCTeME HayK. AHAINTHYECKass XUMHUS Kak ciry>k0a. Mmentudu-
Kalys ¥ ompezesieHne, OONTHOCTh ATHX HalpaBiIeHUHA. XuMudeckne, Gu-
3MKO-XUMUYECKHE, PU3NICCKUE U OUOJOTHYECKUE METO b aHaHn3a. Bu-
IIBl aHaJN3a: AJIEMEHTHBIN, (YHKIIMOHAIBHBIA, W30TOMTHBIN, BEIIECTBEH-
HBIH, da3oBbIit. Kimaccudukanus MeTo0B aHaIn3a 10 KOJTUIECTBY OTIpe-
JIETISIEMOT0 BEIIECTBA.

Anamutnaeckuii curHai. [lpu3Hakuy amanmuTHdeckoit peakuu. Kate-
TOpUH W30MPATENbHOCTH aHANUTHUYECKUX peaknwid. [Ipexen obHapyxke-
Husi. OpraHuvecKkre peareHThl. MeIaromiee BIHUSHUEU CIIOCOOBI €ro
YCTpaHEeHWUs: pa3/esieHne, MacKupoBaHue. JIpoOHbIH 1 cucTeMaTHIeCKUi
aHaM3. AHAJIUTHYECKUE TPYIIIHI 3JIEMEHTOB B CEPOBOAOPOIHON CXeMe
aHaJIM3a.

AHamu3 peanbHBIX 00BeKTOB. [IpobooTOOP W MPoOOMOATOTOBKA.
[pencraBuTenbHOCTh TPOOBI. DAKTOPHI, ONPEACISIIONUE TTOCTAHOBKY
AQHAJIMTUYECKON 3a7]auu: YPOBEHb COJICPIKaHUS KOMIIOHEHTa, TpeOyeMast
TOYHOCTb, IKCIIPECCHOCTh aHAJIN3a, €0 CTOMMOCTh. MeTOI M METOIMKA
anan3a. OCHOBHBIC STAITbI aHAITN3A.

1.2. OcHOBHBIE 3aKOHBI, HCIOJIb3yeMble NMPH pacyeTe XUMHUYeC-
KHX PaBHOBECHH

3aKkoH JEHCTBYIOLIMX Macc, YCJIOBUE MaTepHalbHOro OanaHca U
MPUHLMII JIEKTPOHEUTPAIIBHOCTH.

TepMmoanHaMU4ecKe U KOHIIEHTPAllMOHHBIE KOHCTAHTBHl XMMHYECKUX
paBHoBecuil. MoHHas cuna pacTBopoB. KoauuueHTb aKTUBHOCTH
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HOHOB M CIIOCOOBI MX BBIUHCIICHHS.

Crynenyaras (K) u monHas () KOHCTAaHTBI KOMILIEKCOOOpa30BaHMUS.
Koncrantsl kucnotHoit (K,) u ocHoBHOH (K,) MOHM3AIMK, KOHCTaHTHI
mporouupoBanus (Ky, fy). @PyHkumsa 3akomiuiekcoBaHHOCTH (D).
Pacuer moneit hopm ().

1.3. OcaskaeHue Kak MeToj pasaejaeHus

B3anMocBs3p MeXay MOJSPHOH PacTBOPUMOCTBIO (S), COOCTBEHHOU
PacTBOPUMOCTBIO (Sp) M mpou3BeneHreM pactBopuMocTH (K). Bnusaue
Ha PacTBOPHMOCTH ITOCTOPOHHUX HMOHOB. PacTBOPHMOCTH Oocajka B €ro
HACBHIIIEHHOM PAacTBOPE B OTCYTCTBUE M B MPHUCYTCTBHH OJHOMMEHHBIX
HOHOB.

[IpuHIUOB BBHIYUCICHUNA PACTBOPUMOCTH IPU HATUYUH KOHKYPH-
pyHOLIMX paBHOBecH. PacueT pacTBOpUMOCTH IMpPH 3aJaHHON KOHLEHT-
paly HOHOB BOJIOPO/Ia, B MPUCYTCTBUH MOCTOPOHHETO KOMILIEKCOO0pa-
30BaTess,B U30BITKE OCAAUTENs, 00Iaal0Iero KOMILIEKCOOOpa3yomy-
MH CBoHcTBaMH. MUHUMAaIbHAs PAcTBOPUMOCTH OCanmkoB. JlpoOHoe
ocaxxaenrne. Kpurepnn KoMM4ecTBEHHOTO pa3zesieHusl.

1.4. JkcTpaknus Kak MeTO/ pa3/ieseHust

KonnvecTBeHHbIE XapaKTEPUCTUKU DSKCTPAKIIUOHHBIX PaBHOBECHIA:
koHcTaHTa (Kp) u xo3ddunuent (D) pacnpenencHus, KOHCTaHTa IKCT-
pakimn (Ke), dakrop (CTeneHb) M3BJIEYEHUS BEIIECTBA MIPH N-KPATHOM
skcrpakiuu (R,). Kpurepun KOJIMYECTBEHHOIO pasieieHus, Ko3pdu-
menT pasaenenns (Kga) 1 daxrop oboramienus (Sga).

Tuner OKCTPAKIIMOHHBIX CUCTCM: (bHBH‘IeCKOC pacrpeaejacHmue u pac-
MNpeacCICHUEC, COMPOBOKIAOMICECA XUMNUICCKUMU MTPOLICCCaAMU.

KatnonooOMenHast 3KcTpakius.Pacmpenenenne SKCTPaAKIIMOHHOTO
peareHTa. DKCTpaKIUs OPraHWYECKUMH KHCIOTaMHU.JKCTPaKIHUA BHYT-
PUKOMIUIEKCHBIX COSAMHCHUH (HE3apsDKCHHBIX XEJIaTOB) U KOOP/IMHA-
IIMOHHO HEHACBHIIMICHHBIX XeIaTOB.YpaBHEHHs AKCTpakmud. DakTopsl,
BIUSIONIME HA BEIMYMHBI KOHCTAHT IKCTPAKIHWU W 3HAYCHUS KOdPu-
LUEHTOB pacrpeneneHus MeTamuioB. PH nmomyskcrpakiuu. Memons3osa-
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HHE 0OMEHHBIX peaKuHﬁ B aHAJINTUYCCKOM IMPAKTHKCE.

AHHNOHOOOMEHHAS IKCTPAKIUA. YpaBHEHHE JKCTpakimu. DakTopsl,
BIUSIONIHE HA KO3(D(PHUIIMEHT pacpeiesieHUs] METaJLIOB.

DKCTpaKIMs HECOJILbBATUPOBAHHBIX MOHHBIX aCCOIMATOB: YpaBHEHHE
AKCTpakIuy, Kod)PUIMEHT pactpeneeHus MeTalIa.

DKCTpakUusl HeUTPaIbHBIMU KCTPareHTaMu. DKCTPAKIUS KOMILIEKC-
HBIX METAJUIOCOJCP)KAINX KUCIIOT: ypaBHEHHE JKCTPaKIHH, (haKkTopEl,
BIUSIONME Ha Ko3(duumeHT pacmnpeneieHus MeTamia. 3aBHCHMOCTD
COCTaBa accolMaTa OT OCHOBHOCTH JKcTpareHTa. KoopauHanuoHHas
OKCTPAKLUS: YpaBHEHHE HKCTPAKLHUH, (HaKTOPHI, BIHUAIONINE HA pacipe-
JIeJIeHNE METaIOB. JKCTPAKLUS MAKPOLUUKINIECKUMH SKCTPAareHTaMHu.

1.5. XpomaTtorpadus kak MeToA pa3jieeHus, HIeHTUPUKAUNN 1
KOJIHYeCTBEHHOI'0 OIpe/ie/IeHUsl

Cas3p xpomarorpaduu ¢ APYIrHMH MeTOAaMH pasaenenus. Kiaccu-
¢bukamun xpomarorpaguIecKUX METOJ0B aHan3a. MOJICKYJIsSIpHas U Xe-
MocopOunonHas xpomartorpaduu. KojgoHOUHAas U TIIOCKOCTHAsT XpoMa-
torpaduu. BHyTpeHHHE U BHEITHHE XPOMATOTPAMMBI.

Koaddumuent pacnpenenenuss KOMIOHEHTa MEX]Ty HETOJABHKHON H
monBmwKHOU ¢azamu. OCHOBHOE ypaBHEHHE PaBHOBECHOU Xpomarorpa-
¢un. [lapamerpsl xpomaTtorpamm: mepTBoe Bpems (fy), obmee (tr) u
ucnpasieHHoe (tr') Bpems ymep)KMBaHUS KOMIIOHEHTa, KOd()(HIHUEHT
emioctH (K') ¥ KO3 PHUIHUEHT CENEKTUBHOCTH () KOIOHKH, OTHOCHUTEh-
Hasi CKOPOCTh JBMXCHHUSA KoMmoHeHTa (Rf) B INIOCKOCTHOM XpoMaTorpa-
¢un. XpomatorpamMma M €€ WCIOJb30BaHUE IS WICHTHU(DHUKAUN WU
KOJIMYECTBEHHOTO OTPEJICIICHHSI KOMIIOHEHTOB.

3aBUCHMOCTEL IMUPHUHBI XpoMarorpadudeckoro muka ot 3¢P¢GeKTHB-
HOCTH KOJIOHKHU. Teopus TEOPETHUECKUX TapesIOK: BBICOTA, SKBHUBAJICHT-
Hasg TeopeTudeckoi tapenke (BOTT), gnciao TeopeTHUecKHX Tapeiok.
Kunetndaeckas teopust: 3aBucumMoctb BOTT oT nuHEltHONM CKOpPOCTH TO-
TOKa, BKJIaJl BUXPEBOU U MpoAoiabHON auddy3un, macconepeHoca B mo/I-
BIDKHOHN W HemoaBwkHOU ¢azax B BOTT. Ontumansasie BOTT u -
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HeiHasi CKOpOCTh moToka. Paspemrerne (Rs) Kak XapakTepuUCTHKA pas-
JICTICHHS TTHKOB.

CymHocTh MeTo/1a HOHOOOMEHHOU XpomaTorpaduu. MoHuTHL. Ypas-
HEHUE HMOHHOrOo OOMEHa HAa KaTHMOHWTAaX M WOHHTaX. lcmosn3oBaHUE
MOHOOOMEHHOMW XpoMaTorpaduu B KOJIMYSCTBEHHOM aHAJIH3E.

1.6. MeTpoJiornueckne 0CHOBBI XHMHYECKOT0 aHAJIH3A

OCHOBHBIE METPOJIOTHYECKHE XapaKTEPUCTUKNA METOJa aHajm3a: Io-
TpeIIHOCTh (CiTydaiiHas, cHCTeMaTHYecKasi, a0CONOTHAs, OTHOCHUTEIb-
Hasi); TPaBHIBHOCTH, MPEIU3NOHHOCTH (CXOIUMOCTB, BOCIIPOHM3BOIH-
MocTh). TounocTh aHanmm3a. CriocoOBI BBISIBICHUS M YCTPAaHEHUS CHCTeE-
MaTH4YecKHX morpemHocteil. CraHmapTHele oOpas3lbl U MX HCHOJIB30-
BaHue. llepeBeneHHEe CUCTEMATHYECKUX IMOIPEIIHOCTEW B paspsii Ciy-
YaliHBIX (PESTUBU3ALMS U PAaHIOMHU3ALIHS).

Cratuctuueckass o0paboTka pe3ynabTatoB m3MepeHuid. [locTpoenue
rucTorpaMM. 3aKOH HOPMAIIBHOTO paclpeieieHHsl CITydaiHbIX OLIHOOK.
CpenHee u nucnepcus reHepajibHON COBOKYNHOCTH. JloBepuTenbHas Be-
POSTHOCTH U AOBEPUTENbHBII HHTepBas. CpeaHee U CTaHIapTHOE OTKIIO-
HeHHMe orpaHuyeHHOW BbIOOpKH. Kputepmit Cthiomenta. HeoOxoanmoe
YHUCII0 MApajUIeNIbHBIX onpenencHuid. MeTonbl OLEHKH HpPaBHIIBHOCTH.
[Ipomaxu. Hckmarouenue naHHbIX. CpaBHEHHE CPEIHHUX U AHUCIEPCUN
JIBYX HE3aBUCHMBIX 3KCIIEPUMEHTOB.

3Havarnme UQpbl. 3aKOH pacIpOCTPaHSHHsI MOTPEITHOCTEH MPH BbI-
yrcieHusx. [IpeacTaBieHne pe3yabTaToB aHAIN3a.

1.7. I'paBuMeTpHYeCKHEMETOABI AHAJIN3A

I'paBumMeTpus Kak aOCOMIOTHBIA MeTox aHainu3a. Ocaxnaemast U Beco-
Basi GOpPMBI, TpeOOBaHUS, TIPEABSIBIIEMbIE K HUM. | paBUMETpHUYECKHIA
¢dakrtop. Pacuersl B rpaBumerpun. Pacuer MHHUMAaJIBHO IOIyCTUMOMN
MAaccChl ONPENENIIEMOro KOMIOHEHTa. [I[puMeHeHne rpaBUMETPHUYECKOTO
METO/Ia aHaIN3a.

Mexanusm oOpa3oBaHus ocajka. [lepechiieHue, EHTPhl KPUCTAILIH-
3anuu U pocT yactuil. Kpucrammmueckue u amopduble ocanku. Crape-
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HHAE OCaaKoB. Bumel 3arpsaHEHHE ocamkoB. COBMECTHOE OCaKICHHUE,
COOC@XKICHHUE M TMOCIEOCaKICHUE. YCIOBHS aHAINTHYECKOTO OCaXKie-
Hud. ['oMoreHHoe ocaxkeHue.

Monyas2. BBeneHune B THTPUMETPUYECKHE METOJAbI AHAJIM3A.
Kuc/10THO-0CHOBHBIE paBHOBecHs B BOJHBIX pacTBopax.Kuciaorno-
OCHOBHOE TUTPOBAaHHE

2.1 Beenenune B THTpUMeETPUYECKHE METOIbI AHAJIM3A

OOmias XxapaKTepUCTHKAa TUTPUMETPUH. TpeOOBaHUS K pPEaKIHsIM,
MpUMEHsAeMbIM B TUTpuMeTpun. Kpuseie TuTpoBanus. [lons TuTpoBa-
HUs. DKBUBAJICHTHASI U KOHEYHAs! TOUKU TUTPOBaHUSA. TUTPAHTBI U UHIH-
katopsl. IlepBuuHble U BTOpHYHBIE cTaHAApThL. [IpUHIMIEI pacueToB B
TUTPUMETpHUH. DKBUBAJIIEHTHAsI W MOIIsIpHAs Macchl. [Ipsimoe, oOpaTHOe,
BBITECHHUTENBHOE (3aMECTUTENbHOE) U KOCBEHHOE THTPOBAHHE.

2.2KHMC/10THO-0CHOBHBIE paBHOBeCHd B BOAHBLIX pacTBOpax.
KuciaorHo-ocHOBHOE THTPOBaHUE

Teopuss bpencrema-Jloypu. Pacuer moneit gopm (¢4) u pyHKIMH
beeppyma (N ).CrocoOsl  BbumciaeHuss PH pasIMYHBIX KHUCIOTHO-
OCHOBHBIX CHCTEM: CHJIbHBIX KHCIIOT M OCHOBAaHMH, CIA0bIX KHCJIOT U
OCHOBaHUH, cMecell cIaldbIX KHUCIOT U CONPSDKEHHBIX C HUMH OCHOBA-
Huil. BydepHble pacTBOpHI 1 X CBOWCTBA, OydepHast eMKOCTb.

CII0XKHBIE KHCIIOTHO-OCHOBHEIC CHCTEMBI: CMECU CHIBHBIX U CIA0BIX
KHCJIOT, CMCCH CHUIIBHBIX U cIadbIX OCHOBaHI/Iﬁ, MHOT'OOCHOBHBIC KHUCJIO-
Thl, MHOT'OKHCJIOTHBIC OCHOBaHMUAI, aM(I)OJII/ITI)I. HpOCTCﬁHIPIC aMHHOKHUC-
JIOTBI, U303JICKTPUYICCKAs TOUKaA.

KpuBble TUTpOBaHUS CHIBHBIX U CIA0BIX KHUCIOT (OCHOBaHHI{), MHO-
TOOCHOBHBIX KHCJIOT (MHOTOKHCIIOTHBIX OCHOBaHMI1), CMEcel CHIbHBIX 1
cnadbIX KUCHIoT (OcHOBaHWi), aM(poauToB. KUCIOTHO-OCHOBHBIE MHAM-
kaTtopsl. [lorpenmHoct onpenenenus, CBsI3aHHbIe ¢ HHANKATOpOM. [Ipu-
MEHEHHE KHCIOTHO-OCHOBHOTO THTPOBAHMS.

Monyab 3. Peakuum KoOMILIEKCOOOpa30BaHUS, OKHCJICHHUSA-BOC-
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CTAHOBJICHUSA M OCAKACHUA B aHAJIHU3E. KOMHJ’ICKCOHOMCTPI/I‘IQCKOQ,
OKHUC/IUTECIBbHO-BOCCTAHOBUTECIBHOEC U OCAAUTEIbHOEC TUTPOBAHUE

3.1Peakuuu KoMiiekcooOpa3oBanusi B aHajauze. Kommiexkcono-
MeTpHYecKoe THTPOBaHHe

[Ipumenenne peakuii KOMIIEKCOOOPa30BaHUS B aHATTUTHIECCKON XU-
muu. Oynkiun odpaszosanus (beeppyma, N ). Pacuer noneit kommiekc-
Heix (opMm(e). Amamurunueckas (opma.l'padudeckoe mpencTaBicHHE
paBHOBECHI KOMILIEKCOOOpa30BaHUsI.

Kommnekco- n kommiekcoHometpust. Oomme xapakrepuctuku DTA
KaK THTpaHTa. YCIIOBHBIE KOHCTAHTHI KoMIuiekcooOpasosauus (5', S).
Br10op onTuManbHeIX ycinoBui TuTpoBaHus. CeIeKTUBHOE TUTPOBAHMUE.

KpuBble KOMITIEKCOHOMETPUYECKOTO TUTPOBAHUS. MeTamI0XpOMHEIE
WHANKATOPBI, NMPUHIMIIBI WX BbIOOpa. MHIWKAaTOpHBIE MOTPENTHOCTH.
[IpumeHeHne KOMITTIEKCOHOMETPHIECKOTO THTPOBAHUSI.

3.2 OKHCJIHTEJIbHO-BOCCTAHOBHTEILHbIE p€akuu B aHaJ/Iu3e.
OKHCIANTETbHO-BOCCTAHOBUTEILHOE TUTPOBAHHUE

DNEeKTPOAHBIN MOTEHIMAT OKACIUTEIHHO-BOCCTAHOBUTEIHHOMN TapHhl.
VYpasuenue HepHcera u ero npumeHuMoctb. CTaHIapTHBIA U (popmaib-
HBIN 3JIEKTPOJHBIE TOTCHIIMANEI. BrnusHue Ha (GOpMabHBIN 3JIEKTPOI-
HBIA TTOTEHIINAN OKHCINTENFHO-BOCCTAHOBUTEIHFHONUTIAPEI KOHKYPHPYIO-
IIUX PABHOBECUH: KOMILICKCOOOPA30BaHUs, OCAKICHUSA. 3aBHCUMOCTH
(hopMaTbHOTO AJIEKTPOIHOTO MoTeHITHana oT PH cpexpl. PacdeT koHc-
TaHTBI PABHOBECHS OKHCIUTEIHFHO-BOCCTAHOBUTEIIHHON pEaKIny.

KpuBbie OKHUCIUTEIHHO-BOCCTAHOBUTEIBHOTO THUTpOBaHUsA. (OcoObie
TOYKM KPUBBIX TUTpoBaHuA. KpuBbie TuTpoBaHusa cMmeced. MHaukanus
KOHEYHON TOYKH B OKHCIUTEIHHO-BOCCTAHOBHTEIHHOM THTPOBAaHWH.
[Torpeurnoctu onpenenacHus, CBI3aHHBIC C HHIUKATOPOM.

HpI/IMeHCHI/Ie OKUCJIHUTCIIbHO-BOCCTAHOBUTCIBHOI'O TUTPOBaHUA. Me-
TOABI OKHUCJIUTECIBHO-BOCCTAHOBUTEIILHOI'O TUTPOBAHUA: TIEPMaHIaHATO-
MCTpUA, UCPUMETPHA, TUXPOMATOMETPHUA, HOAOMETPUA U UOAUMETPUA,
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OpoMaToMeTpHUs, OPOMOMETPHSL.

3.3. OcaguTenbHOE THUTPOBAHHE

MeTtoas!l ocaguTensHOrO TUTpoBaHus. [locTpoeHne KpHUBBIX apreH-
TOMETpUYeCcKoro TuTpoBaHus. KpuBbie TuTpoBanus cmeceil. CriocoObl
oOHApYKCHHUS KOHCUHOW TOYKH TUTPOBaHUsI, MHAUKATOPHL. [lorpemnHoc-
THU ONIPEJEIICHUs, CBA3aHHbIE C MHIUKaTOpoM. MeTtoa Mopa, @onbrapia
u ®asnca. [IpuMeHeHre MeToaa 0CaIUTEILHOTO TUTPOBAHUSI.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MH

Buawl/dhopMbl_00pa3oBaTelIbHbIX TEXHOIOTHH. OTIMYHTEIBHON OCO-
OCHHOCTBIO Kypca SBIISETCS IPUMEHEHHE B HEM MOAYJILHO-PEHTHHT OBO
CUCTEMBI, IIPU pealu3allii KOTOPOU MOCTOSHHO KOHTPOJIUPYETCS ypO-
BEHb 3HAHWM CTymeHTa. Hammame o0s3aTebHBIX U1 HTOTOBOM aTrTecTa-
MU KOHTPOJIBHBIX TOYEK 3aCTABISET CTyACHTa paboTaTh B TeUEHHE BCe-
ro cemectpa. [yt Toro 4ToOBI 3aMHTEPECOBATh CTY/ICHTA B MOATOTOBKE K
KOKIOMY 3aHATHIO, MPAKTHYECKWE 3aHSITHS HAYUHAIOTCS C KPaTKOTO
oTpoca, Mo pe3ylbTaTaM KOTOPOTO CTYIEHT MOXKET OBITh He AOMYIIEH K
BBITIOJTHCHUIO KOHTPOJIBHOHM 3aJauu, YTO, B CBOI OYEpE/b, BIUSICT Ha
WTOTOBYIO OILIEHKY cTyneHTa. OOpaTHas CBs3b 0OecIednBaeTcs TeM, 9T
JIEKTOp BEIET 3aHATHS, KAK MUHUMYM, B OJHOW W3 MOATPYII, U MOXKET
OTICPATUBHO CKOPPEKTUPOBATh JICKIIMOHHBIA KypC B 3aBUCUMOCTH OT
PE3yIbTaTOB, IOMYUSHHBIX MTPH MPOXOXKACHUN KOHTPOIBHBIX TOUEK.

BakHoit Gopmoli 00ydeHHUs SIBISIOTCS JOMAIHUE KOHTPOJIbHBIC 3a-
JaHUs, HHAUBUAYaJIbHbIC IS KaXI0ro cryneHta. [locie mpoBepku mo-
MaITHETO KOHTPOJIBHOTO 3aIaHISIPEIIOAaBaTEIh IPOBOAUT O0CYKICHNE
10 pe3yyIbTaTaM €ro BBIMOJHEHHS B ¢GopMe Oecembl CO CTYISHTOM, B
KOTOPYIO MPH JKEITAHUU MOXET BMEIITUBATHCS THOOOH CTY/ICHT. Y CBOCHUE
TEOPETUIECKOTO MaTepHala 1Mo JaHHOMY MOJYIIO MPOBEPSETCS Ha KO-
JIOKBUYME, KOTOPBIA MOXET MPOBOAMTHCS B YCTHOW WJIH MHCbMEHHOU
(dhopme. Kpome TOTo, CTYJICHT MOXKET IMOJyYUTh Y MPEHoJaBaTelis 1 JICK-
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TOpa OTBETHI HA BCE MHTEPECYIONIHE €ro BOIPOCHI MO MpeaMeTy. Takum
00pasoM, Ha 3aHATHUAX peaTu3yeTCs HHTEpAKTHBHASA (hopMa 00yUICHUS.

[IpakTHKyM TO aHATUTHYECKON XMMHU COACPKHUT KOHTPOJIBHBIC 3a-
Jla9y 10 BCEM OCHOBHBIM pa3/ieliaM TEOPETHYEeCKOTO Kypca M BBIMOJ-
HseTcs B Jaboparopusix Kademppl aHanuTHYecKOoW XuMuU. Bo Bpems
MpreMa BBITOJHEHHON MPAKTUYECKOH PabOThI CTYJCHT JOJDKEH OO0BsC-
HUTH CBOW BBIBOJBI O KAa4€CTBEHHOM W/MJIM KOJWYECTBEHHOM COCTaBE
aHaJINTa, TPU OTOM MPHUBIEKAIOTCA TEOPETHYECKHE 3HAHUS IO COOT-
BETCTBYIOIIUM pa3jieiaM JIEKIIMOHHOTO Kypca.

[MpakTHKyM TIO aHATMUTUYECKOW XMMHH 3aBEPIIACTCS BBHITIOJIHEHHUEM
KypcoBoil pabotel. O0beKTaM1 aHaJIN3a B KYPCOBBIX pabOTax SBISIFOTCS
peanbHble OOBEKThI: HEOPTAHMUYECKHE M OPraHWYeCKHUE KUCIIOTHI, OCHO-
BaHUsI, oMU, (hapManeBTHICCKHE MPETapaThl, MPUPOAHbIC BOIbI. Takum
00pa3oM, BBITIOJHEHUE KypCOBOW pabOTHI SIBIISIETCS TPOBEPKOW IOITY-
YCHHBIX B aHAJTUTUYECKOM TPAKTHUKYME HaBBIKOB T10 MPOBEICHHUIO KOJIH-
YECTBEHHOTO XUMHYECKOTO aHAIN3a, PAcUeTy Pe3yJIbTaTOB aHaIH3a, UX
00paboTke 1 KOppPEeKTHOMY TpecTaBieHuo. i1 caadu KypcoBoii pabdo-
THI ¥ TIOJIyYEHHS JIOMyCKa K €€ 3alliTe MPernoJaBaTeiio IpeaocTaBisier-
Csl OTJENBHBIA OTYET, OQOPMIICHHBIN 1O OTMPE/ICICHHBIM MPaBHIAM: TH-
TYIBHBII JIUCT, BBEJCHUE, SKCIIEPUMEHTANBHAS YaCTh, 00CYXKICHUE pe-
3yJbTaTOB, CHHCOK JHUTEpaTypsl. KpoMe HCmOnbp3yeMoil MEeTOIuKHUaHa-
JM3a JAHHOTO O0BEKTa, B OTUYETE JIOJDKHBI OBITh KPAaTKO OMHCAHbI 2—3
aNMbTEPHATHBHBIX METOJMKHA M UX CPaBHEHHUE ¢ HCHojb3yeMou. O0s3a-
TEJNBHO ONHCAaHHE CBOWCTB O0BEKTa aHaIM3a, KOTOPBIE JIeXKaT B OCHOBE
MPUBOIUMBIX METOJUK. 3alUTa KypCOBOW PabOTHI POBOJUTCS HA MOC-
JIeTHEM 3aHSATHH MOJATPYIIIBI, BOMPOCKHI 33J]aeT KaK MPEroaAaBaTellb, TaK
u cTyaeHTsl.IIpu olieHKe KypcoBOi pabOThl YUUTHIBACTCS TPABUIBHOCTh
W BOCITPOM3BOJUMOCTD pe3yiibTaTa aHAIN3a, KAYeCTBO MPECTABICHHOTO
0T4YeTa, YMCHUE KPATKO U TMOHITHO M3JI0XKHTh MAaTEpUa U OTBETUTH Ha
BOIIPOCHI.

Crnemyer OTMETHTB, YTO MPAKTUYECKH BCE MPEIIOJaBaTENH, ydacT-
BYIOIIME B IPETOAaBaHUH Kypca «AHATUTHUECKAs XUMHUS, SIBISIOTCS
po(heCCUOHATIBHBIMU HCCIICIOBATEISIMU B 00JIaCTH aHAJTMTHYECKON XU-
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muu. [IpenogaBatenu, Bemymue Kypc, PETyISIPHO TOTOBST W HM3AAIOT
y4e0HO-MEeTOANYECKHe TOCOOHS IO Pa3IMIHBIM pazjienaM Kypca.

6. YYEBHO-METOJANYECKOE OBECITEYEHHUE CAMOCTOSI-
TEJBHOM PABOTHI CTYJIEHTOB. OIIEHOYHBIE CPEJICTBA
JJIA TEKYHIETO KOHTPOJIA YCIIEBAEMOCTH, ITPOMEXKY-
TOYHOMH ATTECTAIIMM 1O UTOT'AM OCBOEHUS JUCIIHII-
JIMHbI

[Tpu npoxokaeHNH Kypca «AHATUTHYECKAsT XUMHESD CTYISHTHI pabo-
tafoT 1o cuctemMe MKW (MHIUBUIYambHBIN KyMYJISTHBHBIA HHJIEKC).
JlanHas cuctema npeaycMaTpuBaeT MPOXOXKICHUE KOHTPOJIbHBIX TOYCK:
KOHTPOJIBHBIC JKCIEPUMEHTAIILHBIC 337a4d, KOHTPOJIbHBIC Pa0OTHhI, JI0-
MAaITHHEKOHTPOJIbHBIE 3aJIaHMs, KOJUTIOKBUYMEBI, KypcoBasi paboTa, KOTo-
peie orieHHBatoTCs Oayutamu. CucTemMa COoCTaBlieHa TakuM 00pa3oM, 4To
TEeKYIUHA KOHTPOJIb OXBATHIBAECT BCe pasnensl Kypcea. [loaTomy utorosas
aTTecTalus He MpeayCcMaTpPUBaeT 00sS3aTENHHOTO HTOTOBOTO SK3aMeHa —
OIICHKY 3a KypC MOXXHO IOJIyYUTh aBTOMAaTHYCCKU, HAOpaB COOTBETCT-
BYIOIIIEE KOJMYECTBO OamuioB B ceMectpe. CTYICHT, HE MOJyYUBIIIHIMA
JIOCTaTOYHOTO KOJIMYecTBa 0ajuIOB WM KENAOUINA MOBBICUTH OIICHKY,
CIIaeT MUCHMEHHBIN HK3aMEH, KOTOPBIM IPOBOAUTCS BO BpEMs SK3aMEHa-
LIUOHHOW CECCHH.

KoHTpOIbHBIE TOUYKH SIBISAIOTCS 005S3aTENBHBIMH, UX MTPOXOKICHAE —
HEOOXOIUMOE YCIOBHE IS TOyYSHHS 3a4eTa M OLCHKU MO Pe3yibTa-
TaM ceMecTpa (0e3 sk3ameHa). Kaknmas KOHTpONbHAas TOYKa JOJDKHA
OBITH MIPO¥iIEHA B CTPOTO YCTAaHOBJIEHHBIN CPOK, KOTOPBIA YKa3bIBAECTCS B
KaJeHgapHOM IiaHe. [IpakTuyeckas paboTa cuMTaeTcs BBIMOJIHEHHOM,
eclIi ee OlleHKa cocTapisieTHe MeHee 60 % OT MakCHMManbHOTO YHCIIa
OamoB. [loBTopHOE BEINOIHEHHE PAOOTHI TO3BOJISET IMOIYYUTH JIHIIH
80 % ot MakcuMaibHOTO ymcia OaymuioB. OTcTaBaHHE CTYACHTA IO yBa-
JKUTEITbHOMN MMPUYNHE YYUTBIBACTCA IMMPEIIOAaBaATCIICM HHANBUAYAJIbHO.

KonTponbHbie paboThl He mepenuchiBaroTCs. CTy/IEHThI, TPOMYCTHB-
II1Me KOHTPOJIbHYIO paboTy, HE3aBUCUMO OT MPHYUHBI, HE MOTYT IQJIY-
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YHUThH OIICHKY IO UTOTaM CEMECTpa U 00s13aTeNILHO JOJDKHEI C/IaBaTh JK3a-
MeH. OOCyKIeHHEe KOHTPOJILHBIX pa0OT MPOBOIUT MPEIO/aBaTeNb MO/~
TPYTIIBL, C HUM K€ PEIaroTcs BCe CIIOPHBIE BOTIPOCHI.

J1st m3y4eHns1 Kypca peKoOMeHAyeTcs cJIeAyIoas JuTeparypa.
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YCJI0BUSA CUCTEMBI U CIIOCOB PACYHETA UKH
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JKcIIepuMeHTaNbHEIe 3anaun (K3), moMamniaue u JoManiHue KOHTPOIb-
usle 3aganus (3 u IK3), KOJIOKBHYMBI, KOHTPOJIBHEIE paOOTHI, KypCo-
Bas paboTa, 3a4erT.

2. BrImomHEHWE KOHTPOJIBHBIX KCIEPUMEHTAIBHBIX 3a/a4, TIOMaIll-
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mwiadoM. [IpenogaBaTens MMeeT MpaBo He JOMYCTHTh CTYACHTA K BBITION-
HEHHUIO SKCIIEPUMEHTAIILHON 3a/layH, €CJIM OH HE TOTOB K 3aHSTHUIO WU
HE cllaj mpeablAylryto 3anauy. Jlomaninee KOHTPOIbHOE 3aJaHUE CAACT-
Csl_ TOJIBKO B CPOK, OTpEeNCHHBIN KaleHAapHBIM IIaHoM. OTcTaBaHue
CTYJCHTA [0 YBRXXUTEILHOW NMPUYMHE YYUTHIBACTCS MPEIOIaBaTesieM
VHAVBUIYAIILHO.

3. bamnsl 3a KOHTPOJIBHBIC OKCIICPUMEHTAJIBHBIC 3a/la4i YYUTBIBAIOT
KauCCTBO BBLINNOJIHCHHUA OKCIICPUMCHTA B COOTBCTCTBUM C Tpe6OBaHI/I$IMI/I,
NpeABABIIACMBIMU K aHAJIUTUYCCKUM OIPCACIICHUAM, I'PAaMOTHOC IMPEI-
CTaBJICHUE PE3YJIbTATOB, a TaAKXKE CO6HIOI[CHI/IG IIpaBUJI ITIOBCACHWA B aHA-
JINTHYCCKON J'Ia60paT0pI/II/I U TEXHUKH O€30IaCHOCTH. HpeHO,E[aBaTeJ'II:
MOKET CHU3UTHL OaJjIbl 3a HECBOCBPEMCHHYIO C/1a41y PC3YyJIbTATOB 3KCIIC-
PUMECHTAJIBHBIX 3a/1a4, He6pe>1<Hoe OTHOIIICHNE K XUMHUYECKOMN ocynue,
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peakTuBaM M 000pyAoBaHUIO. PaboTa cunTaeTCs BBIMOJHEHHOW,ECIIN e
olleHKa cocTtaBisger He MeHee 60 % OT MakCHMaJBHOTO YHCIa OaJlIoB.
[ToBTOpHOE BHIMONHEHHE PaOOTHI MO3BOJSAET MOMYUUThH JUb 80 % oT
MaKCUMaJbHOTO 4Hcia 0auioB. Bee skcrnepuMeHTanbHbIe paboThl TIPo-
BOJISITCS TOJIBKO BO BpEMSsI 3aHATUH MO PaCIUCAHUIO TPYIIbL. Bpems s
«OTpaboTOK» B MpaKTHKyMe He mpenycMorpeHo! JIns oTcTalomiux 1o
YBKUTEIBHON MPUYMHE CTYICHTOB BONPOC PEIIaeTCs C MperojiaBate-
JIEM VHIUBUAYAIBHO.

4. Jlomamnuee 3amanme (/13) xak Bua ydueOHOW pabOTHI HE OICHH-
Baercs Oaytamu. KOHTpOIIb €ro BBIOIHEHUS MPOBOIUTCS MPH KPATKOM
YCTHOM ONPOCE U TO3BOJSET MPETNOJaBATEII0 ONPEIEIHTh TOTOBHOCTD
CTY/ICHTa K BBITIOJIHEHUIO JKCIIEPUMEHTaIbHOM padoThl. [IpenogaBarens
MMeEeT MpaBO HE JIOMYCTHTH CTyJEHTa K pabore Oe3 JOIMOJIHUTEIIBHOM
MpopabOTKH JOMAIITHETrO 3a/IaHusl, TaK KaK OT 3TOT'0 BO MHOTOM 3aBUCHUT
MPaBUIBHOE MPOBEICHNE AHATUTUYECKUX OINepanuii W, B KOHEYHOM
WTOTE, YCICIIHOE BHITIOJTHEHUE IKCIICPUMEHTA.

5. C xonrtponbHbiMu Bompocamu (KB) manHOoro pasgena cTyaeHT
MOKET O3HAKOMHTBCS IO BBIIIOJHEHHS dKCIICPUMEHTa, 00paTHB ocoboe
BHUMaHHUE Ha T€ M3 HHUX, KOTOPble HEMOCPEACTBEHHO OTHOCSTCA K JIaH-
Holi 3amaue. PaboTa co Bcemn O10KaMH KOHTPOJIBHBIX BOIPOCOB JaHHO-
IO MOJYJISI IPOBOANTCS CTYIAEHTOM CaMOCTOSTETBHO C MCIIOIb30BAHUEM
1r000H peKOMEHI0BAHHOI JINTepaTyphbl BO BHeAyAUTOpHOE Bpems. J[006-
POCOBECTHOE OTHOILEHUE K 3TOI paboTe oOecreunBaeT OCO3HAHHOE BbI-
MOJIHEHHE SKCHEPHMEHTAIBHBIX 3aJad C XOPOIIUM pPe3yJbTaTOM H
SBIISIETCS. HEOOXOUMBIM YCIIOBHUEM JUIsl CAaYl KOJUIOKBHYMOB HYCIIEII-
HOTO BBIITOJTHEHUSI KOHTPOJILHBIX PadoT.

6. JlomamrHue KOHTPOJIBHBIC 3aJJaHHS BBLIAIOTCS KAXKIOMY CTYICHTY
WHAWBHUyalbHO. PernieHne 3ajad AOKHO BKJIFOYATh YPABHEHUS PEaK-
WA 71 pacCMaTpUBAEMbIX PAaBHOBECHUH M COOTBETCTBYIOIUE KOHCTaH-
TBI, TOAPOOHBIN XOJ pelreHnus (C yKa3zaHHEM IMPUHATHIX TOMYIICHUH),
YUCIICHHBIH OTBET M €ro KAa4eCTBEHHYIO WHTepIperanuio. JomamrHue
KOHTPOJIbHEIC 33JaHUSBHITIONHIIOTCS B OTACIBHBIX TETPAASX WIH Ha
COpOIIFOPOBAaHHBIX JIUCTAX U CHAIOTCS MPENOIABATENIOTOIBKO B OIIpesie-
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JICHHOC KaJICHAAPHBIM IIJIAHOM BDeMSI.HOCJ'IC MMPOBCPKU AOMAIITHETO

KOHTPOJIBHOTO 33/IaHMsI TIPETIOAaBaTEeNb MPOBOJUT KONIOKBUYMB YCTHOM
WU MHChbMEHHOW (hopme, TIPOBEpssT YCBOCHHE MaTepHayia Mo JaHHOMY
MOJYJIIO U CaMOCTOSITEIBHOCTD MPHU PEIICHUH PACUETHHIX 3aaa4.ToIbKo
MOCJIE 3TOTO BBICTABIAIOTCS Oauthl 3a JIK3.

7. KontpompHas padora(KP) nmpoBoauTcs B KOHIIE Ka)XA0T0 MOTYIIS
JUISL BCETO Kypca OJTHOBPEMEHHO U BKIIFOUACT TEOPETUUYCCKUE BOIIPOCHI U
3aJla4yM Mo MaTepuaiaM MoxyJisi. Ha KOHTpOJIbHBIX paboTax U 3K3aMEHE
KQXJIBIA CTYJICHT JIOJDKEH UMETh CIIPABOYHUK MO aHATUTHICCKON XUMUH
1 KanbKyynaTop. [1ob30BaThCsi MOOWIEHEIM TEISOHOM HA SK3aMECHE W

KOHTPOJBHBIX paboTax 3ampelieHo, B ciyyae HapyIIeHHs 3TOr0 MpaBH-
J1a, CTYJIEHT yIajsieTcs U3 ayJuTOpUH, a ero pabora HE paccMaTrpuBaeT-
cd. Pabora onennBaeTcsa komuccuer npenogasareneii. KonrponbHeie pa-
00TBl He mepenuchBaroTcs. CTyIEHTHI, TPOMYCTUBIINE KOHTPOJIBHYIO
paboTy, HE3aBUCUMO OT NPUUYUHBI, HE MOT'YT IOJIyYUTh OLIEHKY IO UTO-

raM ceMecTpa M 00s3aTeNbHO JOJDKHBI ClIaBaTh SK3aMEH. Pe3ynbTarhl
KOHTPOJIBHBIX PaboT, a TAK)KE OTBEThI M PEIICHUS K HUM OOBSIBISIOTCS B
Ha3HadeHHOE BpeMs. OOCykIeHne KOHTPOJILHBIX paboT MPOBOIUT TIpe-
MO/1aBaTeb MOATPYIIIEI, C HUM K€ PEIIar0TCs BCE CIIOPHBIE BOMIPOCHI.

8. 3ammch BcexX pe3ysbTaTOB BBIMOJHECHUS DKCIEPUMEHTAIBHBIX Pa-
00T BemeTcs TOMBKO B jabopatopHoM kypHaie (JIK). JlabopaTopHsrit
KypHaII SBJISCTCS BaXKHEHIIMM JIOKYMEHTOM SKCIIEPUMEHTATOpa, KOTO-
PBIii CIEIYET BECTU PETYJISPHO IO XOJy BBITIONHEHHMSI IKcriepuMenTa. He
JIOTMTYCKAETCSl «4ePHOBAsD 3aIUCh PE3yTbTATOB WA «O(POPMIICHHE KYp-
Haja joMa. BeIpBIBaTh JUCTHI W3 1a00pAaTOPHOTO JKYpHAIa HENb3s, OH

sIBIsIeTCsl JOKYMEHTOM. HenpaBuiibHO cAeaHHbIC 3aliCU aKKYpaTHO 3a-
YePKUBAIOTCIOAHON 4epToil. OTYETHI O BBITIOJHEHHH 3KCIIEPUMEHTAIb-
HBIX pabOT JOJDKHBI BKIIIOYaTh Ha3BaHUE PabOTHI, ATy €€ BBIOJHEHUS,

YpaBHCHUA peaxunﬁ " KPAaTKHUC YCJIOBUA aHAJIUTUYCCKOI'O OIPCACIICHUA,
Ha6JH-OI[eHI/IH HCIIOJIHUTEIIA, BCE IIEPBUYHBIC JAHHBIE W PE3YJIbTAThHI aHa-
JIn3a. HpI/IeM 3aga4 OTMEYACTCA B XXYPHAJIC IMOANMCHIO IMPEIIOJAaBaTCs.
P CTYJISAPHOC I'paMOTHOC BEICHUC KypHaJia 110 O6HICHpI/IHSITLIM nmpaBujiaM
SIBJISIETCS. 00S3aTENIbHBIM U OLICHUBACTCA OamamMuB KOHIE CEMECTpa.
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[Tpumep BeneHus 1abopaToOpHOTo KypHaja MpUBEICH Ha c. 83.

9. PesynbTarhl ycneBaeMOCTH CTyACHTa (B Oayuiax) B TCUCHHE Ce-
MecTpa (PUKCHPYIOTCS IperojaBareieM B WHIWBUIYaTbHON KapTOYKe.
[MonBeneHue pe3yabTaTOB U OOBSIBICHUE UTOTOBBIX OIEHOK B COOTBETCT-
BUU C UHJIUBUIYAIbHBIM KyMYJISTHBHBIM WHICKCOM JUISl CTYJCHTOB, BbI-
TTOJTHUBIIMX BCE BHUJBI O0S3aTEIBHBIX YUCOHBIX padOT, MPOBOIUTCS B
MOCJIETHIOI0 HEAETIO IeKaopsl.

10. MakcumasibHOE YuCIIO OaJIOB [0 CyMME BCEX BUIOB 00s3aTeib-
HO¥ paboThl B TeueHue cemectpa paBH02000. /[yt momydeHus 3avera
Haz0 HaOpaTh He MeHee 1200 6ay10B.

11. UtoroBsie OLICHKH IO pe3yJibTaTaM CEMECTPa BBICTABJIAIOTCA B
COOTBETCTBHUHU CO CICAYIOIIMMU KPUTCPUIMMU.

> 1700 6a/1JI0B— «OTJIHMIHOY,
1500+1699 6a/1;10B — «XOPOIIOY,
1300+1499 6a/10B — «Y10BJIETBOPUTEILHOY.

Crynentsl, HaOpaBmme B ceMectpe MeHee 1300 6amioB, s moryde-
HUS OLICHKHU 10 KypCy 0053aHbI CIIaBaTh SK3aMEH.

12.Dx3ameH oneHuBaercs B 400 0ayioB U MPOBOAMTCS B MUCHMEH-
HOM BHJIE JUTSI CTYICHTOB, KOTOPBIC TI0 Pe3yJIbTaTaM CEMECTpa He TOIy-
YUJIM OLICHKY WJIM JKEJIAIOT €€ MOBBICUTh. Ecau Oajibl, mOJyYeHHbBIE Ha
sKk3ameHe, npepblmaloT 100, To oHM mpubaBnsAOTCS K OamiaM, 3apabo-
TaHHBIM B ceMmecTpe. MToroBasi oOleHKa MO KYPCY BBICTABISICTCS
COTJIACHO CIICAYIONINM KPUTCPUSIM:

> 1850 0a/1,10B — KOTJIHYHOY,
1600+1849 6a/1510B — «XOPOILLO»,
1400+1599 6a/510B — «Y10BJIETBOPUTEILHOY,
< 1400 6a110B — «HEY/I0BJIETBOPUTEIBHO.
13. Tlepesk3aMeHOBKA MTPOBOJUTCS B KOHIIE CECCUH TOJBKO JUIS CTY-

JICHTOB C OLIEHKOHN «HEYJIOBJIETBOPUTEIBHO». Bomnpoc MoBBIIEHNS OLIEH-
ki (¢ «3» unu «4») moapasyMeBaeT MOBTOPHYIO Clady JK3aMeHa He
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paHee, 4eM 4€pe3 roAa.

14. Breicokast uToroBasi cymma 0ajiioB MO Kypcy «AHAIMTUYECKAs XU-
MHSD» TIO3BOJIACT CTYJICHTY B JMaJdbHEHIIEM MPETSHIOBATh Ha TIOTydeHNe
CTHNECHANU 110 aHAIIMTHUYECKOW XUMUKM WMEHM aKaJeMHKa AHATOIUs
BacunbeBnua HukonaeBa. OKoOHYaTENbHBIA PEUTHHT CTYJICHTA OIpeEe-
JIIETCS B KOHIIE TPETHETO Kypca, MPH €ro IMOJACYETE HE YUHUTHIBAIOTCS
0aJulbl, OJYYCHHBIC Ha dK3aMeHax. KpoMe BBICOKOH CyMMBI 0alljIoB,
JUIS. TIOJTyYEHUS CTUICHIWU BCE OIICHKH, IMOJYyYEHHBIEC CTYJCHTOM Ha
BTOPOM H TPETHEM KypCe,JI0KHBI OBITh HEe HIDKE «5». Permenue o Beime-
JIEHWW CTYIEeHTy cturneHanu mMeHn A. B.HukomaeBa mpuHmMMaeTcs Ha

3acefannu YueHoro cosera WHctuTyTta Heopranumdecko xumuu CO
PAH mo nipencraBnennto kadeapbl aHATATHYECKON XUMHUH.

MOJIOKEHUE O KYPCOBOIM PABOTE

KypcoBast pabora sBisieTcsi 3aKIIOYUTEIHHBIM 3TAalloM PadOTHI CTy-
JICHTa B aHAJUTUYECKOM MPAKTUKyME M HalejeHa Ha MPOBEPKY IMOITY-
YCHHBIX TEOPETHYCCKUX 3HAHWUN M OSKCICPUMEHTAIBHBIX HABBIKOB IO
KJIACCUYECKUM METO/JaM aHATUTHYECKON XUMHH (TPaBUMETPHS, THTPH-
MeTpusi). B xozne BeIoTHEHUS] KypcOBO padOTHI CTYIEHT AOJDKEH HpO-
JEMOHCTPHPOBATh TOHUMaHKE MPEJOCTABISIEMON ISl aHAJIN3a METO.IH-
KW, TPAaMOTHOE €€ OCYIIEeCTBIIEHHEe, BJaIeHUe METOIaMH pacdera, obpa-
OOTKH 1 KOPPEKTHOTO MPEICTABICHNS PE3YJIbTATOB aHAIN3A.

BrimonHeHne KypcoBoi pabOThI MO3BONISIET CTYACHTYIIUPE MMO3HAKO-
MUTBCS C Pa3IMIHBIMUA METOJIAMH KOJIMYECTBEHHOTO aHaN3a U UX BO3-
MOXHOCTSIMH. J[J1s1 aHaM3a CTy/IeHTaM TPEeIaraloTcsl pealibHble 00beK-
ThI (OpraHMYECKUE M HEOPTaHMYECKUE COCAMHCHUS, (papMarieBTHIeCKue
npenapaTsl, TPUPOTHBIE U MUHEPATBbHBIC BOJBI U T.I1.), IIO3TOMY METO-
MUKW BKJIOYAIOT OIEPaK IMPOOOMOATOTOBKH M TpoOooTOOpa. IDTO
SIBJIICTCSl BYKHBIM JIOTIOJTHEHUEM K paHee BBIMOJHCHHBIM 3aj1ayaM, TIe
00BEKTAMH aHANIN3A SBIISUIHCH, B OCHOBHOM, YHCTHIC PACTBOPHI.

Ha skcrniepuMeHT 10 BBITIOTHEHHIO KypCOBOW pabOTHI OTBOISATCS JIBa
3aHATHS B KOHIIE ceMmecTpa. CTyAeHThI, HE BBITIOJHUBIINE K 3TOMY MO-
MEHTY IUIAHOBBIE KOHTPOJIbHBIE SKCIEPUMEHTANBHBIE 3aa4l, MOTYT HE
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AOIIYCKAaThCs MPETIOAaBaTCIICM K BBIITIOJITHCHUTO KprOBOfI pa6OTBI.

BapuanT KypcoBoli pabOTHI ipeasaracTcs mpenojaBaTesieM ¢ y1eToM
MOKeJaHUU CTyZeHTa. Ee BhIOTHEeHNE TIPeoIaraeT CaMoCTOSTEbHYIO
OCO3HaHHYI0 PabOTy CTy[eHTa, HauWHas C TOATOTOBUTEILHOTO JTara
(mox6op mocyibl, NPUTOTOBIICHHE PACTBOPOB, PACUEThl HABECOK U T.I1.) U
3aKaHYMBas IPaMOTHBIM PacdeTOM pe3yJbTaTOB aHaiu3a. Jjs ycnemnHo-
TO BBIMTONHEHHUS KypCOBOW pabOTHI 10 Hadajga pabOThl B MPAKTHKyMe
HEOOXOIMMO O3HAKOMHTBHCS C TIpeAjiaraeMoil METOOMKOW, TOHSTH ee
TeopeTudeckoe 00OCHOBaHWE, 00JyMaTh BCE JTallbl aHANN3a, CIENaTh
MpeIBapuUTEeIbHBIE PACUETHI.

B pabouem xypHaje jkenareabHO COCTABHTH IUIAH aHalu3a U 00cy-
JIUTh €ro C MpenojaBaTeieM, MPyU 3TOM BO3MOKHBI HEKOTOPBIE M3MEHE-
HUAS WA MOAM(UKANMS TMperaraeMoil MeTomuku. [Ipu BEIOTHEHUH
SKCIIEPUMEHTA OT CTYJACHTa TPeOyeTCcss MaKCUMalbHas CaMOCTOSITEIb-
HOCTh, @ POJIb MPEINoJaBaTelisi CBOAUTCS TOJIBKO K KOHCYJIBTALUSIM II0
MPUHITUITHAIBHBIM BOIIpOCcaM. BoOTPOCH TEXHHYECKOro 0OecIeueHus
pabOTHI CTYACHTA PEUIAIOTCS C TIOMOIIBIO HHKCHEpPa.

[Tpu BHIMOTHEHHH KYPCOBOi pabOThI BCE IEPBUYHBIC TAHHBIC BHOCST-
csi B J1a0OpaTOPHBIA KypHAJI, TAE TAaKXKe AENalTcs Bce pacueTsl. J{ms
crauu paboOTHI M JIOMYCKa K 3allUTe MPENoJaBaTeNio NpeJoCTaBIseTCs
OT/ACJBbHBIA PYKOIHMCHBIN MM MEYaTHBIA OTYET (COPOIIIOPOBAHHBIE JINC-
Tb), OGOPMJICHHBIH TIO ONpEIEICHHBIM NpaBWIAM: THUTYJIbHBINA
JIMCT,BBE/ICHHE, JKCICPHUMEHTANIbHASL 4acTh, 00CYXJICHHUE pPe3yJIbTaToOB,
CIMCOK JuTepatypbl. KpoMe ucmonp3yemMoii MeToiuKraHaim3a JaHHOTO
00BEKTa,B OTYETE JOJDKHBI OBITH KPaTKO OMHMCAHbI 2—3 albTepPHATHBHBIX
METOJMKH U MX CPaBHEHHUE C peaM30BaHHON Ha npakTuke. O0s13aTenbHO
OIMCaHUE CBOMCTB OOBEKTA aHaIM3a, KOTOPHIE JISKAT B OCHOBE HMPHBO-
JMMBIX METOAUK (C YpaBHEHHSMH PEAKIU U COOTBETCTBYIOIIMMHU KOHC-
TaHTamu). B O0TYeT BKIFOYAKOTCS BCE MEPBUYHBIC TaHHBIC, CXEMBbI pacue-
Ta, KOHEYHBIA PE3yJbTaT CO CTATUCTUYECKOH 0OpabOTKOI B COOTBETCT-
BUM C 33JaHUSIMH B BapHaHTe KypcoBod paboTel. I[Ipm stom cremyer
BHHMATEJIbHO OTHECTHUCHh K KOPPEKTHOMY IPEACTABICHUIO YHCICHHBIX
JAaHHBIX (3Havamme MuQpbI, pa3MEepHOCTD).
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3ammra KypcoBod paboThl (KpaTKoe M3JI0KEHHE U OTBETHI Ha BOIPO-
CBI) TIPOBOJUTCS Ha TMOCJIEIHEM 3aHATHH NoArpynmnsl. [Ipu oneHnke kyp-
COBOM pabOThl yUUTHIBAIOTCS IPABWIBHOCTh M BOCIIPOM3BOJUMOCTD I10-
Jy4EHHOTO pe3ylibTaTa aHaJIW3a, KadeCTBO IPEJCTABIEHHOIO OTYETa,
yMEHHUE KpPaTKO U MOHSATHO M3J1araTh MaTepuall U OTBeYaTb Ha BOIPOCHI,
a TaKKe CTEHNEHb CAMOCTOSTENBHOCTH CTYACHTA, €r0 3KCIIEPUMEHTAJIb-
HbIe HaBBIKM M COOJIIOZCHUE IMPaBUJI TEXHUKH OE30MACHOCTH TpU ee
BBITIOJIHEHUH.

KadecTBeHHOE BBHIMIOTHEHHE KYPCOBOW pabOTHI SBISETCS IOKa3aTe-
JIEM YCIIENTHOTO OCBOEHHUS KIIACCHYECKHX METOJIOB aHAJTUTHYECKOH XH-
MUH, BBICOKMH 0a/ll 32 €€ BBIMOJHEHHUE CYIIECTBEHHO IMOBBINIACT MIAHC
MOJTyYUTHh OTIMYHYIO UTOTOBYIO OIICHKY, a B TIEPCIEKTUBE U CTUTICHIUIO
10 aHAJIMTHYECKON XMMHUU UMEHH akaneMuka A. B. Hukomnaesa.

HEPEYEHb OKCIIEPUMEHTAJIBHBIX 3AJIAY

K31 —Ananus xatronos IIl aHanuTH4ECKON TPy

K32 —DxkcTpakiimoHHOE pa3/ieieHue 3EMEHTOB U UX HISHTH(UKAIIVSL.
K33 - Pa3gencnue anemenToB Meto1oM TCX U UX WKEHTUDUKAIHUS.
K34 —I'paBuMeTprdeckoe ornpeaesieHne cyiab(par-noHoB.

K35 —I'paBumetpuueckoe onpenenenrie Hukens(ll) ¢ numeTuaranokcu-
MOM.

K36—AnkanumeTpuieckoe TUTPOBAHUE MHUHEPAILHBIX KUCIIOT.
K37—-AnkanumeTpuieckoe TUTPOBAHUE OPTaHUICCKUX KUCIIOT.
K38—AnumumMerpudeckoe THTPOBAHNE OCHOBAHUH.

K39 —Kommiekconomerpuueckoe onpeaenenne aukensi(ll) wm mapran-
na(ll) merogom npsiMoro MM 0OPaTHOrO TUTPOBAHUSL.

K310-Ilepmanranaromerpudeckoe onpeaenenue xenesa(ll).
K311 —/TuxpomaromeTrpuueckoe omnpeaenenue sxenesa(ll).

K312 —HMonomerpudeckoe onpenencane meau(ll).

33



K313 — ApreHromeTpuueckoe ONpeAeseHre XJIOPUA-UOHOB MO METOIY
Mopa nnu onpenenenune ruaKa(ll) MmeToqom dheppormanugoMeTpun.

Kypcopas padora. O0bexkTaMu aHajin3a B KYPCOBOHM pabOTe SBISFOTCS
OpraHUYECKUE W HEOPTaHMUECKHE KUCIOTHI M OCHOBAaHUS, COJH, apma-
LIEBTUYECKHE MTPETaparhl, IPUPOIHBIC BOJIBI.

IEPEYEHH JOMAIITHUX 3ATAHUI

JI31 — TexHuka BBIIOJHEHUS AHAIMTHYECKHX OIEpaliii B MeETOIaxX
ocaxxngenus. [Toaroroska k Beimonnenuro K31.

J32 — TexHuKa BBHINOTHEHUS AaHATTUTUYECKUX ONEpalfil B METOaX IKCT-
pakmuu. [Toaroroska k BemosHeHNI0 K32.

J133 — Texuuka monyuenus: xpomarorpamm B TCX. IloaroToBka K BbI-
nonnenuo K33

J34 — Texuuka rpaBUMETPUUYECKOTO aHAINU3a. AHATUTHUYECKUE BECHI.
IToaroroBka K BeinonHeHn0 K34

J135 — IloaroroBka K BeIoHEHUIO K35

136 — Texnuka TUTpUMETpUUECKOTO aHanu3a. MepHas nocyna. Kucnor-
HO-OCHOBHOE TuTpoBaHue. [loaroroska k BeimonHeHuo K36

J137 — IloaroroBka K BemoHeHUIO0 K37.
J138 — IloaroroBka K BeIoHEHUIO K38
1139 — Kommtekcorometpust. [loaroroska k BeimoHeHno K39.

J310 — OxucnurenbHO-BOCCTAaHOBUTENBHOE TUTpoBaHue. llepManrana-
tometpus. [loaroroska k BeimonHenuto K310.

311 — Tuxpomaromerpus. [lonroroska x BeimonHeHnio K311.
1312 — Mogometpus. [loaroroBka Kk BemoaHeHUI0 K312,

1313 — OcaagurensHoe TuTpoBanue. [loaroroska k BeimonHenuo K313,

HEPEYEHb KOHTPOJIBHbLIX BOITPOCOB

KB1— Tuns! aHaTuTHYECKUX peaknnid. MacKUpOBaHUE U pa3/ICIICHIE.
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KB2 — Ocaxxnenune Kak METOJ] pa3AeicHUs U UACHTH()UKALIUHL.
KB3— DkcTpaknust Kak METOA pa3liesieHHs U HACHTU(UKAIINH.
KB4 — XpomaTtorpadus Kak METO/] pa3/Ie/ICHUs 1 HACHTH(DHUKALIMH.
KB5- IIpencraBnenue pe3yibTaToOB aHAIN3A.

KB6— I'paBumeTtpus.

KB7 — Tutpumerpusi.

KB8— KucnoTHO-0CHOBHOE TUTPOBAHUE.

KB9- KomruiekconomeTpus.

KB10— OxuciuTenbHO-BOCCTAHOBUTEIILHOE TUTPOBAHKE,
KB11-OcangurensHoe TUTPOBaHHUE.

KB12 — Ananu3 peaqpHBIX 00BEKTOB.

NEPEYEHH JOMAIITHUX KOHTPOJIBHBIX 3ATAHUI

JAK31 BriIrouaer 3a1a4u HA cjey0LHe TeMbl:

® pacueT pacTBOPUMOCTH OCAJKOB B HACBIIIICHHOM BOJIHOM PacTBO-
pe B OTCYTCTBHE U B MIPUCYTCTBHH IOCTOPOHHUX MOHOB; B HACKHIIICHHOM
pacTBOpe, coJeprKalieM OOLIHMI ¢ 0CaIKOM HOH;

® BbBIYHCJICHUC pACTBOPUMOCTHU OCAJIKOB IIPpU 3a,Z[aHHOMpH;

® BBIYHCJICHHUE pPAaCTBOPUMOCTH OCaJKOB B CiIydac 06pa30BaHI/I$I
KOMILJICKCOB € OCaAXXJA0IIIUM aHMOHOM WJIM TOCTOPOHHUM JIUMT'aHI0OM;

® PpacyCT MMOJHOTHI pa3ACICHUA KOMIIOHCHTOB MECTOJOM OCAXKJICHUS,

® BBIYHCIICHUE 3HAYCHUspH TOMYIKCTpaKIH, KOdQQUIMeHTa pac-
MIpeJIeIIeHNs ¥ CTENIEHN U3BJIEUYEHUS] KOMIIOHEHTOB B BUJIE BHYTPHUKOMII-
JIEKCHBIX COEJMHEHUIC ydYeToM BIMSHUS BceX (akTopoBpH BOAHOM
(a3bl, KOHIEHTPAIUN MACKHPYIOIIMX PEareHTOB, OTHOIICHUS 00BHEMOB
¢a3, yncna cTyneHel SKCTPaKLIuy;
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® DACYCT IMOJHOTBIDKCTPAKIIMOHHOI'O PA3ACIICHAA KOMIIOHCHTOB,

® PpacyCT ONTUMAJIBHOTO KOJIMYCCTBA OCAAUTECIIA B I'PABUMCTPUU.

JAK32 Briniouaer 3a1a4u Ha cJeyI0lIHe TeMbI:

® pacyeT COoACpKaHUA KOMIIOHCHTOB II0 JAaHHBIM TpPAaBUMCETPUN
COHCHKOﬁ HMX BOCIIPOMU3BOAUMOCTH U IPABUIIBLHOCTH,

® [IOCTPOCHHE KPHUBBIX TUTPOBAHUS CIAOBIX KHUCIOT W OCHOBaHH,
MoI00p MHIIMKATOpA M PacueT JUIsl HEerO MHANKATOPHOW MOTPEITHOCTH;

e [puUroToBieHHUE Oy(EepPHBIX PACTBOPOB C 3aJaHHBIM 3HAYCHUEM pH
u OydepHoit eMKOCTH;

® pacueT pHCWIBHBIX, CIaObIX KHCIOT M WX CMECEU;CHUIIbHBIX,
c1a0BIX OCHOBAHUM U MX CMECEH; MHOTOOCHOBHBIX KHMCIIOT, MHOTOKHC-
JIOTHBIX OCHOBaHHM, aM(OJIUTOB;

e pacuer 1oJei (OpM B CIOKHBIX KHCIOTHO-OCHOBHBIX CHCTEMAX;

® BBLIYKCICHUE COAEP)KAHHS KOMIIOHEHTOB MO JAaHHBIM KHCIOTHO-
OCHOBHOT'O TUTPOBAHHS CO CTATUCTHIECKOM 00paOOTKOM.

JAK33 BriIroyaer 3a1a4u HA cjeyoLue TeMbl:

® [IOCTPOCHUE KPUBBIX KOMILIEKCOHOMETPUUECKOIO THUTPOBAHUS,
BBIOOP METAJUIOXPOMHOTO HWHAWKATOpAa M pacyeT Ui WHAWKATOPHOM
MOTPEUIHOCTH;

e pacueT (QOPMATBLHOTO TMOTCHIMATA OKHCIUTEIHLHO-BOCCTAHOBH-
TEBHOM Maphl MPH 33JaHHOM 3HAYeHUH pH, B IPUCYTCTBUU OCAIHUTEINS,
MIOCTOPOHHETO JINTaH/A;

® [IOCTPOCHUE KPUBBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPO-
BaHUs, BBIOOp MHIMKATOPA M pacueT HHINKATOPHOW MOTPEITHOCTH;

® TIOCTPOCHUC KPHUBBIX aPICHTOMCTPUYICCKOIO TUTPOBAHUS,

® BbBIYHCJIICHUC PE3YJIbTAaTOB KOMIUICKCOHOMCTPUYICCKOI0, OKHCIIN-
TE€JIbHO-BOCCTAHOBHUTECIIBHOTO U OCAAUTCIBbHOTO TUTPOBAHMS,
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® CpaBHCHUC PE3YJIbTATOB aHAJIM3d, MOJYYCHHBIX ABYMS HC3aBHUCH-
MBIMH MCTOdaMU,

® 3aKOH PAacHpOCTPAHEHUS CIIyYalHbIX HOTPEITHOCTEH.

37



MATEPHAJIBI 1JISI CAMOCTOSTEJIbHOM PABOTHI

KBI1. Tuns! anaguTH4eckux peakunii. MackupoBanmne u
pa3iejieHue

1. Ompenenvre MOHATHS: AHATUTHYCCKUA CUTHAT M aHAJTUTHICCKAS
peakrmus. Kak 5Tv TOHATHS CBSA3aHBI ¢ HACHTH(PUKANEH W KOJTUIECCTBCH-
HBIM OTIpEJICICHUEM KOMITOHEHTOB?

2. IlepeuncinTe NpU3HAKK aHATUTHYECKON PEAKIUH.
3. Ha3oBHUTE OCHOBHBIC TUIIBI AHAIMTHUYCCKHUX PEAKIIUH.
4. Yro Takoe N30MPaTEILHOCTh AHAIMTUIECCKON peakinuu?

5. Kakme TpeOGoBaHMS TPENBSBIAIOTC K AaHATUTHYECKAM pearcH-
tam? [IpuBeauTe IpUMeEps CICUPUUECKIX, CENEKTUBHBIX U TPYIIIOBBIX
aHAIMTUYECKHUX peareHToB. Hamummre ypaBHEHUS PeaKIIHA.

6. Yro Takoe mpezes OOHAPYKEHHUS XMMHYCCKOro KOMIoHeHTa? B
KaKHX CJMHUIAX OH BBIpaXkaeTcs?

7. Kakumu mpreMaMu MOXHO TOBBICUTH W30UPATENBHOCTHh aHAJIH-
THYECKON PEaKITUu?

8. Kakue cymiecTBYIOT METONbI YCTPaHEHHs MEIIArONICTOBIUSIHUS
KOMIIOHEHTOB? B uem oHU 3akirovaroTcs?

9. TlpuBemute Tpu mMpHMepa aHATHTUYECKUX OMPEICICHUH, B X0l
KOTOPBIX TPUMEHSIOT MaCKMPOBAHHE MEMIAIONINX KOMIOHeHTOB. Hamm-
LIUTE YpaBHEHUS PeakUUl, YKaXKUTE YCIOBUS UX TIPOBEICHUS.

10. B kakux ciry4asix Jisi aHaIUTHYECKOTO ONPEJIeNICHHS TPUMEHSIET-
cs1 Meto paszaenenusi? [IpuBenanrte mpuMepbl TAKOTO TOAXO0/aA.

11. B 4em 3akitoyaeTcs MPUHIUIMUAIBHOE OTIIMYUE METOo1a APOOHO-
ro aHanmmza OT cuctemarudeckoro? lloscHuTe pasnndme 3THX METOOB
Ha KOHKPETHBIX IIPUMeEpax.

12. Kak Bor ompenensiin ko6anst(ll) B mpucyrerBun sxenesa(lll)?
Hamummre ypaBHEHHS peakini, yKaXUTe yCIOBHS UX IIPOBEICHUS.
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13. Kakue coequHeHUs Ha3bIBAIOTCA BHYTPUKOMIUIEKCHBIMH (He3apsi-
KEHHBIMU XenaTtamu)? Yem 00ycIIOBICHO HX IIMPOKOE UCITIONB30BaHUE B
xuMudeckoMm aHanuze? [IpuBeaure mpuMeps! aHAINTUYECKUX pPEaKLMH
00pa30BaHUABHYTPUKOMIUIEKCHBIX COSAMHEHHN C yKa3aHUEM CTPYKTYp-
HBIX (popMys1 peareHToB U 00Pa3yIOIINXCS COCTUHEHUH.

KB2. Oca:xxgenue kak MeTo] pa3aejeHust U HIeHTHPUKATUH

1. Ompenenure MOHATHS: MOJISIpHAS B COOCTBEHHAS pACTBOPUMOCTb,
MPOM3BEJICHIE PACTBOPUMOCTH U OOBSICHUTE MX B3aUMOCBSI3b HA KOHK-
PETHBIX MTPUMEpax.

2. B kakux ciydasx MOXXHO CpPaBHUBATh PacTBOPUMOCTH COJICH B
BOJIC TI0 COTIOCTABIICHHUIO 3HAYCHUI WX MPOU3BEACHUI PAaCTBOPUMOCTH?
B xakux cmydasx 3To HempaBWIbHO U ToueMy? Kakue erie KOHCTaHTHI
CJeyeT YYUTHIBATH MPH pacdeTe PaCTBOPHUMOCTH TPYTHOPACTBOPHMBIX
conei B Bojie?

3. Kak u30bITOK ocaauTess BIUSACT Ha MOJHOTY OCAKICHUS Mallo-
pacTBOpUMOro coeanHeHus? Beerga i 3T0 MPUBOJUT K OJMHAKOBOMY
addexty? IlpuBenuTe mpuMepsl Pa3IMYHOTO BIMSHUS W30BITKA OCaH-
TEJISl Ha TIOJTHOTY OCaXKJICHHUSI TPYAHOPACTBOPUMBIX COCTUHCHHMIA.

4. Kak Bnmmser Ha pacTBOPUMOCTH OCajKa MPHCYTCTBHE B PacTBOPE
MMOCTOPOHHHX M OJHOMMEHHBIX ¢ 0caakoM HoHOB? [IpuBenuTe mpumepsl,
JIEMOHCTPHUPYIOIINE 3TH BIHUSHUS.

5. Paccuwmraiite pacTtBopmMOCTh cynb(hara Oapusi a)B Bome, 0) B
0,10 M pactBope xnopuaa xaiaus, B) B 0,033 M pactBope xjopuma Oa-
pus, ) B 0,10 M pactBope cosstHOW KucnoThl. CpaBHUTE BIUSIHUE pas-
JTUYHBIX ()aKTOpPOB HA pPacTBOPUMOCTH cynb(hara Oapusi M YKaKUTE
JIOMUHUPYIOLIUH.

6. IIpuBemute mpUMeEpHl OCAIKOB, PACTBOPUMOCTH KOTOPHIX YBEIH-
YUBaETCS MPU YMEHbIIeHnN pH, yBenndennn pH, n naiite oObscHeHHe
(YpaBHEHHUS peaKIIHii, KOHCTAHTHI).
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7. Kak 3aBucut oT pH pacTBOPUMOCTb THAPOKCHIOB aM(OTEPHBIX
MeTauioB? OOBSICHUTE BUJ 3aBUCHMOCTU YPaBHECHHMSAMH peakiuid. Yemy
paBHAa MUHHMaJIbHAs! pACTBOPUMOCTB THIPOKCHIOB TAKOTO THIIA?

8. Jns otkpeitust cuHnma(ll) k mcmbiTyemomy pacTtBopy mHpubOaB-
ns110T paBHbIA 00beM 0,020 M moauna xanus. [lpu kakoil MUHUMAaIbHOM
KOHIIEHTpAllMM CBHMHLA HadyHeTcs: oOpas3oBanue ocanka?llpum pacuere
BJIMSIHUEM MOHHOMW CHJIBI PACTBOPa MpeHeOpeyb.

9. MosxHo nu koiudecTBeHHO paznenuth mapraser(ll) n umak(11)B
pactBope ¢ KkoHuenrpauueit 1,0-10° Monb/1 KaxI0ro TmpoIycKaHHEM B
HETO CEpPOBOJOPOAa IPU KOMHATHOW TeMIlepaType A0 HACHIIIECHHs?

10. Moxuno mu paszgenuts Menw(l) u xammuii(ll) mpu HaceleHHn
cepoBogopoaom 0,050 M pacTtBopa MX TETpalHaHO-KOMILICKCOB IIPH
pH = 9,0 u paBHOBecHOI KoHUEeHTpaunu unanua-uona 0,010 Mons/n npu
KOMHATHOH Temmeparype?

11. HanmmuTe ypaBHEHHS peakifii, XapaKkTepHU3yIOIIhue KHCIOTHO-
OCHOBHBIC CBOMCTBa 8-OKcHXUHONMHA. Kak 3TO ucnosib3yercs Jyist 1poo-
HOTO OCXKJICHUS METAJNIOB 3TUM peareHToM?

12. Kakoii rpymnmoBoil peareHTB CEPOBOIOPOIHOM CXEME aHajau3a
MO3BOJIIET O0BEAMHUTHL psii KaTHoHOB B III aHanutmyeckyro rpymmy?
Kakwue 310 kaTHOHBI? YKaKUTE COCTaB 00Pa3yIOIIMXCS OCAJIKOB.,

13. Kakoii pearent mo3sosster pasfenurs amoMuaui(l11) u muak(11)
IPU OCAXKICHUU MX B BUJIE THIPOKCHIOB? YKaKUTE COOTBETCTBYIOIIHE
PaBHOBECHSI M KOHCTAHTBHI.

KB3. DkcTpaknust Kak MeTOJ pa3iejeHus 1 HaeHTUGUKAIINT

1. B d4em cymHOCTh METO/ia SKCTPAKIIMOHHOTO pa3aencHus? Uto sB-
JseTcs ABMKYIIEH cuioil mpouecca skerpakuuu? Kakue ycrnoBus cie-
JTyeT BBITIOJTHUTH, YTOOBI TIEPEBECTH KOMIIOHCHT U3 BOJIHOM a3kl B opra-
HUYECKYI0?

2. Uto Takoe SKCTPAreHT, KaKUMH CBOWCTBAMHU OH JIOJDKEH 00Ja-
nate? Kakue TpeOoBaHUS IPEIBABISIOTCS K pa30aBUTEIO?
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3. Kak BbIpakaroTcsi KOJMYECTBEHHBIC XapaKTEPUCTUKU TpoIiecca
AKCTPAKITNH: KOHCTAHTA PACIpeIeieHUs, KOAPPUIIMCHT pacpeacIcHus,
¢dakTop (CTeneHb) M3BICUEHMS TPH N-KPATHOM DKCTPAKIMH, KOIPQU-
LUEHT pasnencHus,pakTop obOorameHus? Kak OHU CBs3aHBI MEXIY
co0o?

4, Kakue BemecTBa dKCTPATUPYIOTCS O MEXaHU3MY (DH3UIECKOTO
pacnpezenenusi? OT 4ero 3aBUCAT UX KOIPPUIIMCHTHI pacpeaeiIcHUs ?

5. C nmomompl0 KakKMX pEareHToB ©W B KakoM  BUJE
HKCTPArHPYIOTKOMIUIEKCHBIE METaIocoAepXkKalme KuciaoTel? HaszoBure
MEXaHU3M 3KCTPAKIHHU, HAMUIIUTE YpaBHEHHE JKCTpakiuu. OT Kakux
¢akTopoB 3aBUCHT 3 (PEeKTUBHOCTH Mporiecca?

6. Kakoii mporiecc SBISIETCS ONPEACISIONIMM B KOOPIWHAIIMOHHOM
skcrpakiun? Kakue akTopbl BIMSIOT Ha pacnpeeiieHHe METaLIoB?

7. Kakue paBHOBeCHS JIe)KaT B OCHOBE aHHOHOOOMEHHOW 3KCTpaK-
nun? OT Kakux (aKTOPOB 3aBUCHT ITOJTHOTA U3BJICUECHUS KOMIIOHEHTORB B
opraHuyeckyrw ¢asy? Hamummre ypaBHEHHE 3KCTPAKIUU U TOIYUYHUTE
BBIpQXXCHHE JUTI KOAPPUIMESHTA paCIIPe/ICIICHUsI.

8. Uro o011ero u 4eMm pasjiMyarOTCsi KATHOHOOOMEHHAsT SKCTPAKIIUS
Y 3KCTPAKIUs BHYTPUKOMIUICKCHBIX COCIUHEHMI (HEe3apsKEHHBIX XeJia-
ToB)? Hanumimre ypaBHEHHS SKCTPAKIIHH.

9. Kakoe 3HaueHue IS IKCTPAKIIUU BHYTPUKOMILICKCHBIX COCIUHE-
HUH UMEIOT KUCIIOTHO-OCHOBHBIC CBOWCTBA XEJIATOOOPa3yIOIIUX PearcH-
ToB? UTO Takoe pH MOIYyIKCTPAKIIMU U KaK €T0 OMPeAeTUTh?

10. Yo Takoe 0OMEHHO-3KCTPAKIIMOHHBIH psia? B uem ero 3naueHue
JUIS QaHAJTATUYECKON XUMUHU?

11. Kakumu crioco0aMu MOXKHO TOBBICUTh H30MPATEILHOCTh 3KCT-
PAKLMOHHOI'O Pa3/IC/ICHNs] KATHOHOB METAJVIOB B BHJIE X€JIaTOB?

12. Kakue ¢akTopsl MO3BOJSAIOT 00ECIEUNTh IKCTPAKIIMOHHOE pasjie-
JIeHHE KaTHOHOB METaJJIOB ¢ TIOMOLIbIO TuTH30Ha? Hammmwure ypaBHe-
HUS peaKiuii.
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13. IuTn30H 1 8-OKCUXWHOIHH, MPUMEHSEMBIE AJISl SKCTPAKIHUU Ka-
THOHOB METAJJIOB B BHJIE X€JIaTOB, HAXOAATCS B OpraHuUYeckoi dase B
n30BITKE, MO3TOMY BO3HHKAeT 3ajada ux peskcTpakuuu. IIpemioxure
CHOCOOBI PEIKCTPAKIMH 8-OKCUXMHOJIMHA U auTh3oHa. [IpuBeaure ypas-
HEHUs peakuuil.

14. MoxHo i noduthest 99 %-oro uzsieuenus Beniectsa u3 100 Mo
ero BOAHOro pactsopa B 50 M oprannveckoil ¢asbl mpu OAHOKPAaTHON
skctpakuuu (D = 20)? Kakast cTeneHb W3BJICUEHHsI TOCTUTAETCS IOCIE
TPpEeX CTaIUi IKCTPAKITAN TIOPITASIMHA dKcTparenTa mo 20 mur?

KB4. XpomaTtorpadusi Kak MeTo pa3aejeHusi H HIeHTH PUKAIUH

1. B uem omimune xpomarorpaduu OoT U3BECTHBIX Bam kmaccuuec-
KX METOJIOB pa3JelieHus (OCaKAEHHEe, NCIapeHne, BO3TOHKA, SKCTPAK-
usi)? 3a cuer vero gocruraetcs 60mpiras 3QPEeKTHBHOCTH XpOMATOrpa-
(UUecKuX METOIOB pa3/eneHus?

2. Kaxue tunbl (ha30BBIX PABHOBECHH HCIIOIB3YIOTCS B XpPOMATOTpa-
¢un? HazoBuTe COOTBETCTBYIOIINE UM XPOMATOrpaUIeCKUEe METOIBI.

3. Yrto takoe xpomarorpaduieckas cucTeMa, U3 4ero OHa COCTOUT?
OT 4ero 3aBHCHUT CKOPOCTH JIBIKCHNSI KOMIIOHEHTa B XpoMaTorpagudec-
Koil cucteme? Uem ompenensiercss MPUHIUIHAIBHAS BO3MOKHOCT Pa3-
JIeJIeHHsI KOMIIOHEHTOB B HE?

4. Yro Takoe XpoMmaTorpaMma, Xpomarorpadudeckas 30Ha, Xpoma-
torpaduueckuii muk? Kak mo xpomarorpamme ONpeneinTh KaueCTBCH-
HBIH U KOJIMYECTBEHHBIH COCTAB aHAIU3UPYEMOU cMecH?

5. Uem orimaarotcs meroasl bX n TCX oT KOJIOHOYHOTO BapHaHTa
xpomatorpadudeckoro paszaeieHus? Kakoil BemTUunHON XxapakTepu3yeT-
Csl TIOJIOKEHUE XPOMATOrpauecKoi 30HBI B 3TUX METOJaX, OT KaKHX
(haKTOpOB 3Ta BEIWINHA 3aBUCUT?

6. B ueM 0COOEHHOCTH METOJOB XEMOCOPOLMOHHOM XpoMarorpa-
¢un? HazoBute 5T METOIBI U OOBSICHUTE, KAKUE MPOLECCHI JIEKAT B X
ocHoBe. UTo Takoe MoauUIIMPOBAHHBIE COPOSHTHI?

42



7. OOBsICHUTE, KaK IPOUCXOAUT 00pa30BaHUE XPOMATOrpaphUIECKUX
30H B 0CaZO4HOM xpomartorpaduu. B dem oTnmyme 3TOro merona ot
JIPOOHOTO OCAXKICHIS?

8. Bo3MoxHO 1M pazaeneHue poJaHH- U XPOMAaT-HOHOB, B3STHIX B
PaBHBIX KOHLEHTpaUUsAX, Ha Oymare, MIPONUTAHHOW HUTPATOM cepedpa?

9. Yem ompenemnsieTcs NOPSIOK PACIOIOKEHHS XpomaTorpadudec-
KHX 30H IPH pa3elieHud METOIOM aAcOpOLHOHHO-KOMILIEKCOO0pa3oBa-
TenbHOM XpoMatorpaduu? [Ipusenure npumep.

10. Yem ompenensieTcss MOPAAOK PaCHOIOKCHHS XpomaTorpadudec-
KHX 30H IIPH Pa3CICHUH METOJOM OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM
xpomarorpaduu? [Ipuseaure npumep.

11. Kakne MoauduImpoBaHHble COpOSHTHI BBl MOXKETe TPEIIOKUTh
JUTS pa3lieIeHusl CMECEH CIIEAYIOMINX HOHOB, B3STHIX B PABHBIX KOHIIEHT-
pauusx: a) METOJIOM OCaJ0YHON XpoMaTtorpaduu: KapooHat-, cyibdar-,
okcanat- 1 pochar-noHOB; 6) METOAOM OKHCIUTEITHHO-BOCCTAHOBHUTEIb-
Hoit xpomatorpaduu: xene3o(lll), omoso(ll) u xpom(lll); B) mMeromom
a7IcOpOLIMOHHO-KOMIUIEKCOO0pa30BaTeNbHOW  XpoMaTorpaduu:  KeJe-
30(1l), xob6aner(ll), muak(ll) u cBunen(ll)?Hanummre ypaBHEHHS
peaKuii ¥ yKasKUTe MOPSIIOK PACTIONOXKEHUSI XpOMaTOrpaduaecKux 30H.

12. Yepe3 xpomarorpadmveckyto KOJOHKY, 3alOJHEHHYIO CHIIBHO-
KHMCJIOTHBIM KaTHOHUTOM B H -dpopme, mpomyckaror 100 M BOgHOTO
pacTBopa, coaepxamiero 1,11 r xjgopuaa Kaaplus, KOJIOHKY IPOMBIBAIOT
100 mn Bozpl. BeruncnuresnauennepH mojry4eHHOTO pacTBOpa.

13. B 4eM CymIHoOCTh mporiecca HOHOOOMEHHOH XpomaTtorpaduu?
[IpuBeauTe ypaBHEHUS peakUUii, MPOTEKAIOLINX MIPU MPOIMYCKAHUH BOA-
HOT'O pacTBOpa, COACPIKAIIEro Cyab(par U HUTPAT MarHus, yepe3 Xxpoma-
TOrpa)MueCcKyr0 KOJOHKY C a) CHIBHOKHMCJIOTHBIM KAaTHOHMTOM B H -
dopme; 6) cuIbHOOCHOBHBIM aHHOHUTOM B Cl™-hopme.

14. Tlpennoxxute cocoObl pa3aesieHus C MCIOIb30BaHUEM HOHUTOB
U OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKLUH 11 BOAHBIX PaCTBOPOB,
coxeprkanmx: a) xene3o(l1l) u xpom(I1); 6) marauii(1l) u mapranen(ll).
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KBS. IIpeacras/ieHue pe3yJibTATOB aHAJM3A

1. Yro Takoe ciaydaiiHble W cHCTeMaTWdeckue morpentHoctn? Kak
OHHM CBSI3aHBI C BOCIIPOU3BOIMMOCTBIO0 U IPAaBUIILHOCTHIO aHau3a?

2. VYxkaxurte Bce criocoObl BBISBICHUS W YCTPAHEHUsI CHCTEMaTHIeC-
KHUX TOTPENTHOCTEH.

3. Kakue craTucTHYecKue KpUTSPUH UCIIONB3YIOT JJIsI O0HAPYKECHUS
Y BEIOPAKOBKHY ITPOMAaxOB aHaIn3a?

4. C nomouipio KakuX BEJIMYMH aHATUTUK XapaKTepU3yeT BOCIIPOU3-
BoxuMOCTh aHanu3a? [lpuBeaure GopmyIsl A HX pacyera.

5. JlaiiTe ompenencHuE MOHATHIO JOBEPUTEIBHBIN HHTepBal. OT Ka-
KHUX (DaKTOPOB 3aBUCHUT €TO BEITHYNHA?

6. Uem omimmyaercs cmoco0 pacdera JOBEPUTEIHLHOTO HWHTEpBAsa
JUIST TeHEpaTbHOH COBOKYITHOCTH (HOpMallbHOE paclpeseficHue) W He-
00J1b11I0# BEIOOPKH (t-pacmpeaenenue)?

7. CkonpKO mapajUIeNbHBIX ONpEAETICHUH CIEAyeT ClIenaTh, YTOOBI
YMEHBIINTh BEIHYHHY JOBEPHTEIFHOTO MHTEPBANa B B pa3a, CUMTAas,
4TO 3HAYCHHE BHIOOPOYHOTO CTAHAAPTHOTO OTKIOHEHHS HEU3MEHHO, a
NepBOHAYAIBLHOE YUCIIO onpeiesieHuit paBHO 4(P,,, = 0,95)?

8. Ilo pesynbTaTaM YeThIPEX MapaljIC/IbHbIX ONPEACICHUI COIepIKa-
HUS JKeJie3a B 00pasiie pyasl YCTaHOBIEHO, YTO BRIOOPOYHOE CTaHIApPT-
Hoe oTkioHeHue coctaBiser 0,05 %, a cpenHee 3HaueHue paBHO 5,25 %.
[IpucyTcTBYeT M cHCTEMAaTHYECKas MOIPEIIHOCTh B pPE3yJIbTaTe aHa-
JIN3a, €CJIM MCTUHHOE CoJIepKaHue xKee3a paBHo 5,30 %7?

9. Kak ¢ moMonIbi0 CTATUCTUYECKUX KPUTEPHEB CPABHUTH PE3yJIbTa-
ThI aHAJIN34, TOJIyY€HHBIC B IBYX HE3aBHCHUMBIX CEPUIX IKCIIEPUMEHTOB?
[IpencraBeTe cxemy pemnieHns 3aa4i Ha COOCTBEHHOM IMTPHMeEpeE.

10. Yrto Takoe 3Hawamue MUQPHI, OT Yer0 3aBHCUT MX YUCIIO B pe-
3ynprare m3MepeHus? Kak ompenenwuTps YMCiIO 3HAYamuX IUQp, eciu
M3BecTHA abCONIOTHAS MM OTHOCUTENbHAS MOTPEITHOCTh H3MEPEHUS?
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11. ChopmynupyiiTe NpaBUIO KOPPEKTHOTO IPEICTABICHUS H3Me-
PEHHON WJIM BBIYHCIEHHOM BENWYMHBI Ha OCHOBE IMOHSTHI: 3Hayalue
UGPHI U IOTPELIHOCTD U3MEPEHHUS.

12. TlpeacTaBbTe 3amUCh CICAYIONIMX YHCET B HOPMAIbHOM BHJIEC:
0,987; 2450; 0,007800; 0,10; 2,45; 10,890. Cxonbko 3HaYaNMX IUPp B
STHX YHCHax?

13. 3amummre cnexyrormue Benmwmuwsbl: 0,2515; 2,0009; 0,07000;
15,60; 1000 a) ¢ Tpems 3HayamuMu 1udpamMu 0) ¢ YeThIPEMs 3HAYAIH-
MH 1T pamu.

14. TlpaBunbHO 3amumuTe 3HaueHUe KoHIeHTparmu 1,0895 M pac-
TBOpA COJISHOM KUCIIOTBI, €CIH MOTPEIIHOCTh €r0 ONpEACNCHNsI paBHA
a) £0,5 %; 6) £1-10"® moms/m.

15. Kak onmpenenuts 4nciao 3Hadamux uudp Aas pe3yiabTaTa BeIYHC-
JICHUH MIPH CJI0)KEHUH, BEIYUTAHHH, YMHOXKEHUH, ACTICHUU?

16. HaBecky nekaruapara TeTpaOOPHOKHCIIOro Hatpus (Oypbl)Mac-
coii 1,5670r pactBopmin B MepHOH konbe Ha 100,0 Ma1 u oToOpanu
anmukBoTy 00bemMoM 5,00 M. CKOJIBKO MOJIeH HOHOB HATPHSICOACPKHUTCS
B TOH aJIMKBOTE?

17. Haeecky 0,5360 r okcanara HaTpus MOMECTWIH B MEPHYIO KOJOY
oovemom 100,0 Mt u noBenu g0 MeTkH Bogoi. IIpeacraBbTe KOppeKT-
HYIO 3alTUCh MOJISIPHOW KOHIIEHTPAIINH MTOJTyYSHHOTO PACcTBOPA.

18. Jlns ompeneneHus BIaKHOCTH MOYBHI B TUTENh Maccoi 10,8768 T
MIOMECTHIIM HaBecKy mMaccoi 2,2500 r, mocie BrICYIIMBaHUS Macca TUTIIS
¢ obpasnom cocrapmial3,0980 r. Paccumraiite U mpeacTaBbTe KOPPEKT-
HYIO 3aIKCh MTPOIEHTHOTO COJICPXAaHMS BOJBI B IIOYBE.

19. AnmukBoter 06bemom 20,00 M 0,1000 M pactBOpa cepHOIt KUCITO-
TBI, IPUTOTOBJIEHHOTO M3 CTaHAapT-TUTpa,TuTpoBanu 0,2245 M pactBo-
POM IIENOYH, PACXO][ TUTPAHTA B MATH MAPAIIICIBHBIX OMPEACICHHSIX
cocraBun (mn): 17,75; 17,78; 17,72; 17,80; 17,75. JlomymieHa u cucre-
MaTH4ecKast OTPEITHOCTh B X0/1e IPUTOTOBJICHUS pacTBOpa KUCIOTHI?
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20. O6pa3zen comepxkut xene3o(ll) u sxemnezo(lll). [To naHHBIM XUMH-
YeCKOro aHaln3a CyMMapHOE CozepkaHue xkeie3a paBHO 45,60 % (s, =
0,005), a comepxanue xene3a(ll) — 35,44 % (s, = 0,008). Onennre BeaH-
YUHY OTHOCHTEJIFHOTO CTQHIAPTHOTO OTKJIOHCHHUS ISl BEIMYHHBI IPO-
HeHTHoro coaeprkanus xeneza(lll).

21. PaccunraiiTe pe3ysbTaT apreHTOMETPUIECKOIO ONPEACICHHS CO-
JepykaHus xjaopuaa Hatpus (Mac. %) B oOpasiie U OIIEHUTE ero OTHOCH-
TEIbHYI0 MHOTPEIIHOCTh 10 CIEAYIOUMM JAHHBIM: Mg, = 0,5070
0,0002 r;cag = 0,03860 + 0,00009 M;Vag = 23,35 + 0,05 M.

KB6. I'paBumeTpus

1. B yem npuHIMNHATHHOE OTIMYUE TPABUMETPUU OT APYTUX XUMH-
YeCKMX W (PU3UKO-XMMHUYECKHX METOAOB aHayim3a? UeM ompemensercs
MUHUMAJIEHO BO3MOXHasl IOTPEIIHOCTh rpaBuMerpun? OT kakux (akTo-
POB 3aBUCHUT MPABUIBHOCTh U TOYHOCTH TPABUMETPUUYECKOTO aHaIHU3a?

2. Kak paccuuTarh pe3yibTar rpaBUMETpUUecKoro anaiamnsza? Kaxoi
JIOJKHA OBITh MUHHMAaJIbHas Macca BeCOBOH (DOpMBI oOcajka, 4TOOBI
OTHOCHUTEJIbHAS MTOTPEIIHOCTE €€ onpeAeneHus He npessimana 0,10%?

3. Uro Ttakoe rpaBuMeTpuucckuii ¢paxrop? IIpuBenute apa mpumepa
pacdera TpaBUMETPUYECKUX (PAKTOPOB, NPAaBUIHHOUX 3alUIINTE U
00ocHy#HTe unciao 3Hauammx udp B HuX. CpaBHUTE BBIYHUCICHHBIC 3HA-
YCHUS C TAOTMYHBIMH.

4. CdopmynupyiiTe TpeOOBaHUS K 0CAXKIaEMOU U BECOBOH (popMam.

5. VYxkaxwure Bce CIOCcOOBI TEPEeBEICHUS OCaX1aeMoii (hOPMBI B BECO-
By1o. [IpuBenuTe mpuMepsl TPaBUMETPUIECKHUX ONPEAETICHHNA, KOTIa ATH
(hOpMBbI COBNAIAIOT U HE COBIAJIAIOT 110 XUMUYECKOMY COCTAaBY.

6. Kak BenwumHa rpaBUMETpUYECKOTO (haKkTOopa BIUSCT HAa MUHH-
MaJIbHO JOMYCTUMYI MaccCy OINpPEAesieMOro 3JIEMEHTa M IOrPEIIHOCTh
aHanm3a? Kakoll MeToJ ciiefiyeT BhIOpaTh MPH ONpPEICIICHUU HUKENs (B
koimuecTBe 20+25 Mr)— ocakiaeHUe B BHJIE JTUMETHITIUOKCHMATA WJIH
THAPOKCHIIA U TIOUEMY?
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7. BriOepute BecoBble (GOPMBI AJsl aHAIHM3a YKa3aHHBIX KOJIHYECTB
Bemects: a) 45 mr muHKa(ll) — okcun wim nupodocdar, 6) 10 mr amo-
muaus(111) — okcrnn wan oxcuxunHOIAT. OOOCHYHTE BEIOOP PaCcUETOM.

8. Kak paccuutarh OnTUMaibHOE KOJIUYECTBO OCAIUTEINS B TPaBH-
METPHUU U KaK OHO BIUAET Ha morpemrHocts ananuza? Ilepeuncnure Bce
(hakTOpBI, KOTOPBIE CIIEAYET MMPU 3TOM YIECTh.

9. Cdopmynupyiite yCIOBHsSI OCAXIACHUS, BBHI3PCBAHHS, MPOMBIBKU
KPUCTAIUTMYECKUX U aMOP(HBIX OCAJIKOB B IpaBUMETpuU. B deM 3akiiro-
YJaeTcs pa3HUIla METOJUIECKOTO TOAX0/1a K OCAXKACHUIO ITHX OCAIKOB?

10. B gyeM cMBICT U MPEeUMYIIECTBa TOMOTEHHOTO ocaxneHus? Kak
oHO ocyuiecTBisercsa? [IpuBenure nBa mpUMepa HUCIOIb3YEMBIX s
3TOTO PEAareHTOB C YCIOBUSIMH OCAXKIEHUS M YPAaBHEHUSIMH PEaKIInii.

11. Kakwue mpoIiecchl MPOTEKAIOT MPU BBIICPKUBAHUHU OCallKa B KOH-
TaKTe C MAaTOYHBIM pacTBOpoM? B Kakux ciydasx 3TO UrpaeT MOJOKU-
TEJIHHYIO POJIb, B KAKHX — OTPHUIIATEIbHYIO?

12. Kakue cnocoObl MTPOMBIBAHUS OCAJKa HCIONB3YIOT B TPAaBUMET-
pun? Kak mpaBHILHO BRIOPATh COCTaB IIPOMBIBHOM KHUIIKOCTH B 3aBUCH-
MOCTH OT TIPUPOBI Ocanka u ee 00beM?

13. ChopmynupyiiTe ONTUMAIBHBIC YCIOBHSI ONpeNeeHHs Cyabdat-
WOHA B BUIE cynbdara Oapus. Kakue stamsl aHanusza MOTYT NPUBECTH K
HOSIBIICHHUIO CHCTEeMaTHYeCKUX morpemHocTeid? Kak n3bexars ux win
CBECTH K MHHUMYMY?

14. Kak ompenenuTh cepy B Kele3HOM komuenaHe (tmpure)? Omu-
IINTE BCE XMMHUUYECKHE TPOIECCH, MPUBOSIINE K TOIyYSHUIO BECOBOU
¢dopmel. [IpuBeaure GopmMyiy A pacyera HMPOLEHTHOTO COJEpPIKaHUS
Cephl B IUPUTE.

15. Kakue cBoiicTBa TUMETHITIMOKCHMA KaK TPEICTaBUTENS Kiiacca
OPraHUYECKUX OCATUTENICH CIEeNyeT y4eCTh MPHU HUCIOIb30BAHUU €r0 B
rpaBuMeTpun? UeM ompeenseTrcss BO3MOXHOCTh CEJICKTUBHOIO OIpee-
JIEHUST HUKEJIS ¢ TIOMOIITBIO ATOTO peareHTa?
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16. OGocHy#iTe yCclIOBUS OCa)KACHUS, CO3pEBaHUs, QPUILTPOBAHHUA U
BBICYIIMBaHMS IUMETWITIMOKCHMMaTa Hukens. Kakue sTamel aHanmsa
MOTYT IIPUBECTH K IOSIBJICHHUIO CHCTEMaTH4eCKuX norpemHocreii? Kak
n30ekaTh WIM MUHUMH3UPOBATH UX?

17. PaccuuTaiiTe pacTBOPUMOCTh JAUMETHITITMOKCHMATA HUKEIS B
HachIleHHOM pactBope cpH = 9,00, comeprkaiiieM aMMHaK B paBHOBEC-
Ho#t konuentpauuu 0,10 mons/n. Jocrarouno nu 30 %-oro u3ObITKa
ocaauTens A KoiaudecTBeHHOTo ocaxaeHus 30 mr wHukemsa(ll) wus
100 M pacTBOpa B 3THX YCIOBHSIX?

18. PaccuuTaiiTe MUHUMAIBHYIO HABECKY JJISl IIPOBEICHUS TPAaBUMET-
pHUECKOro aHanu3a ¢ morperHocteio MeHee 0,10 %: a) cmmaBa ¢
coJiepyKaHueM HUKeNsT ~8 % TpH OCAKACHUHU €ro TUMETHITTHOKCHMOM,
0) MuHepana ¢ cojepxanueM amomuaus ~20 % mpu ocaxIeHUH €ro B
BHUJIC THPOKCH/IA.

19. /Insa ompenencHus BOABI B THApATE Cyab(ara KalbIHs HABECKY
0,2402 r sroro BemecrBa Boicymnui npu 105 °C. Macca cyxoro Be-
mectBa coctaBmwia 0,2259 r. Paccunraiite M mpeacTaBbTe KOPPEKTHYIO
3aITUCh MPOIICHTHOTO COCPIKAHUS BOJIBI M CTEXUOMETPHHU THIpATA.

20. [Tpu rpaBUMETPUYECKOM OIPEACICHUH JKeIe3a OCAKICHUEM €ro
aMMHAaKOM M B3BelIMBaHHEeM B Buue Fe,O; ObLI MmoiydeH pe3ysbTatr
10,12 %. B panbHeiiieM OBLIO YCTaHOBJIEHO, YTO NIOMHUMO OCHOBHOM
BecoBoii Gopmbl ocanok conepxkan 8,00 % npumecu Fe;0,4. Uemy paBHO
NEHCTBUTEIHLHOE COIepXKaHUE JKelle3a B mpobe?

KB7. BBenenue B THTpUMETPUYECKHE METOIbI AaHAJIMN3A
1. Vkaxure  BCce  THNOBI  pEaKUUi, UCIOJB3YEMBIX B
tuTpuMeTpun.Kakum TpeGoBaHHUSAM OHU JTOJDKHBI yIOBIETBOPSTD?

2. CpaBHHUTE METOABI THTPUMETPUH M TPABUMETPHUH 110 TOYHOCTU H
akcrpeccHocTH. OOOCHYHTE BaIly 3aKITIOYCHIS.

3. Uro takoe kpuBas TUTpoBaHUA? B Kakux KOOpAMHATAX MPHHSTO
€€ MPEeJCTaBMIATh AJS pa3HbIX TUTpUMeTpHueckux metonoB? IlpuBeaure
CXeMaTH4YeCKHe N300paKeHHsI KPUBBIX TUTPOBAHMUAL.
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4. Kakne KOHCTaHTEI HCIOJIB3YIOTCA IPU paCUCTC KPUBBIX TUTPOBA-
HUA B PA3JIMYHBIX TUTPUMCTPUYCCKUX MeTO,I[aX?

5. JlaiiTe ompemencHe MOHATHHA: CKAYOK TUTPOBAHUS, TOYKA 3KBU-
BAJICHTHOCTH; KOHEUYHAs TOYKA. 3aNMIIUTE 3aKOH JKBHUBAJICHTOB s
MPSIMOTO TUTPOBAHUS METOIaMHU MUMIETUPOBAHUS U OTACIBHBIX HABECOK.

6. OmpenenuTe KpUTEPHU BHIOOpAa WHIUKATOpPA JJIsl TUTPOBAHUS U
TpeOOBaHUSA K COOTHOINCHUIO KOHIICHTPAI[Mi WHAWKATOpa U TUTPaHTa
(onpezensieMoro BelIeCTBa).

7. JlaiiTe ompeneneHue MHIUKATOPHOM MOTPEITHOCTH W TPHUBEIUTE
€€ B3auMOCBSI3b C J0JIei TUTPOBAHUS.

8. HCpe‘lI/ICHI/ITC BCC (baKTOpI:I, OT KOTOPBIX 3aBHUCUT MOTPCIIHOCTH
TUTPUMETPHUICCKOI'O aHAJIN3a, 1 CITOCOOBI e MHUHHUMHU3AIINH.

9. Jlaiite onpeneneHue (akTopa SKBHBAJECHTHOCTH B KHCIOTHO-OC-
HOBHOM U OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHOM TUTPOBAHUSX, MOJISPHOU
Y HOPMaJIbHOW KOHIEHTPAINH, IPUBEIUTE ypaBHEHNE UX B3aUMOCBS3H.
[IpuBeauTe mpuUMeEpHI 715 ITUX METOJIOB.

10. Kakue mpuemsl HCIONIB3YIOTCS B THTPUMETPHU AJISl IPUTOTOBIIE-
HUS PACTBOPOB C TOYHOH KOHIIEHTpanuen (MpUBEeIUTe MPUMEPHI C KOHK-
PETHBIMHU pacueTamu)?

11. B yem 3aximo4aeTcs mpolecc cTangapTu3auuy tutpanra? Kakum
TpeOOBaHUIM JOIKEH yIOBIETBOPATH IEPBUYHBII cTaHIapT?

12. Tlonyunte ¢dopMyny aisi pacdera MacChl HABECKU IMEPBUYHOTO
cTaHgapTac MOJApHOW MaccoiiM u dakropom skBuBaseHTHOCTHS, Ha
TUTPOBaHWE  KOTOPOTO  pacxoJi THTPaHTa C  HOPMaJbHOU
koHneHTparueitN cocrapur 20-25 mi.

13. B uewm 3axiroyaeTcs CyIHOCTh METO/Ia OOPaTHOT'O THTPOBAHUS?
Korna on nmpumensiercs? IlpuBeanrte npumep u popMymy A pacyeTa.

14. B dyem 3akimrovaercs meton 3amernieHus (BeitecHeHwus)? [Ipue-
JUTE TIPUMEP C YPAaBHEHUSMH PEaKIUi U PacUeTHOH POPMYIIOH.
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KBS8. KnucioTHO-0CHOBHBIE PABHOBECHS B BOJHBIX PACTBOPAX.
Kuc10THO-0CHOBHOE TUTPOBAHME

1. Kaxue TUTpaHTbI HCIIOIB3YIOTCS AJIS ONpENeNICHHs] cIal0bIX KHUC-
JIOT U OCHOBaHMH. YKaKUTE KPUTEPUH KOJIMYECTBEHHOTO (C MOTpell-
HocThIo MeHee 0,5 %) TuTpoBaHMs cIa0bIX KUCIOT U OCHOBAaHHH.

2. B kakux cioy4asx KpuBas KHCIOTHO-OCHOBHOTO THTPOBaHUS
MMeeT CUMMETPUYHBIN BuA? YKaxuTe 3HaueHue pH B TOUKE HKBUBa-
JIGHTHOCTH JIJISl 3TUX CIIy4acB.

3. Ot yero 3aBUCHT BEIMYMHA CKayKa Ha KpHBOfI KHUCJIOTHO-OCHOB-
HOTO TI/ITpOBaHI/Iﬂ?

4. Kak u3 KpuBO#l THTpOBaHMs ciaabol KHCIOTHI (claboro ocHoBa-
HHS) OIICHUTH 3HAYEHHS UX KOHCTaHT JTUCCOLUALINN?

5. Uro Takoe mokaszaTeib TUTPOBAaHUA U UHTCPBAJI NIEPEXOJa OKpac-
KW UHAUKATOpa, OT 4Cro OHU 3aBUCAT?

6. Codopmynupyiite NPUHIUI BhIOOpa WHIWKATOPA TPH KUCIOTHO-
OCHOBHOM THTPOBAaHWHW W CBS3b 3HaUCHWUU pT WHAMKATOpAa M pH TOYKH
SKBUBAJICHTHOCTH.

7. Kak oneHHWTh MHAMKATOPHYIO NOTPELIHOCTb TUTPOBAHUS CHIIb-
HBIXH CIa0BIX KHCJIOT M OCHOBAaHWH B CIy4asx: a) PacTBOP HEAOTHTPO-
BaH; 0) pacTBOp MEePETUTPOBAH?

8. PaccuwmraiiTe 3HaueHUs pHB TOYKAaX SKBUBAJICHTHOCTH Ha KPUBBIX
tutpoBanus: a) 0,10 M pactBopa mojownoil kucioTe, 6) 0,10 M
pactBopa ammmuaka, B) 0,10 M pactBopa Oopnoii kucnotsl, ) 0,10 M
pacTBOpa MHaHNAA KaJIHsL.

9. HpI/IBC,Z[I/ITC MMPUMCPBI BCHICCTB, UCIOJB3YCMbIX B KAa4YC€CTBC IICP-
BUYHBIX CTAHAAPTOB [JId CTAHAAPTHU3alMU PAaCTBOPOB KHUCJIOT U ICIIO-
yer. YKaKuTe JJI1 HUX MOJIIPHBIE MaCChl OKBUBAJICHTOB Y MHAUKATOPHI.

10. ITouemy TuTp pabodero pacTBopa INEIOYH MEHSIETCS BO BpeMe-
Hu? Kak mpuroToBUTH pacTBOp IIEIOYH, CBOOOTHBIA OT MPUMECH Kap-
OOHAT-MOHA, U CACNATH €ro 00JIee YCTONINBBIM?
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11. Yto Takoe kapOOHATHAS IMOTPEIIHOCTh TUTpoBaHus? [louemy TUT-
pOBaHME CWJIBHBIX KHCJIOT IIEIOYBI0 JIyYIlle MPOBOJUTH C METHUIOBBIM
KpacHBIM B KaueCTBE HHAUKATOPA, a He ¢ PpeHondranenaoM?

12. Beibepute WHIUKATOP JUIS CTaHAAPTU3AlMU PAcTBOPa COJISHOMN
KHUCIIOTHI 110 Oype. HanuiuTe ypaBHeHHE peaKIuK U PAaCCUUTANTE Maccy
SKBHUBaJICHTA OypHI.

13. Ykaxure ¢akTopbl SKBHBAJCHTHOCTH COJISTHOM, cepHOM M ¢hoc-
(OpPHOI KUCIIOT MPU TUTPOBAHUH HX IIEJIOYBIO MO a) METUIOBOMY OpaH-
KeBOMY; 0) TUMOJI(TATICHHY.

14. Paccuuraiite 3Hauenus pH 0,10 M pacTtBopoB: a) acKOpOMHOBOM
KHUCIOTHI; 0) pochOpHON KHUCIOTHI; B) CEPHOM KUCIOTHI; T) MOP(HOIUHA;
1) THAPOKCHIA JINTHS.

15. PaccuuTaiite 3HaueHHsApHpacTBOPOB, MOIYUYECHHBIX CMEIICHHEM
paBHbIX 00BeMoOB: a) 0,20 M comsnoi kucioTel 1 0,20 M GenzoitHoit
kucinoTer; 6) 0,20 M amvuaka u 0,10 M ruapokcuna zHarpus; B) 0,20 M
ykcycHo# kuciotsl 1 0,10 M runpokcuna Hatpus; r) 0,10 M ruapoxkap-
6onara Hatpus u 0,10 M rugpokcuga HaTpusl.

16. HapucyiiTe cxemMaTn4eckd Ha OJHOM rpaduke KpHBBIE THTPOBA-
Hus 0,10 M pactBopoB kucnot 0,10 M pacTBopoM LIenoun, yKaxuTe Ha
HUX KOOPJHMHATHI TOYCK SKBHBAJICHTHOCTH: &) COJISTHOMW; 0) 2-aMHHOOCH-
30MHOH; B) CHHHUJIHHOM.

17. CxoabpKO CKauKOB OyZET Ha KPUBBIX THTPOBAHMS KUCIIOT: a) SH-
TapHOH; 0) CEpHUCTOMN; B) ackopOWHOBOW; T) hocdoproii? N300paszute
CXEMaTH4YECKN KPUBBIE TUTPOBAHUS U JaliTe 00bSICHEHHE.

18. MOXHO 71 METO/IOM KHCIOTHO-OCHOBHOTO TUTPOBAHHMSI OCYIIECT-
BUTh pa3lieIbHOE OMpPECIICHUE KUCIIOT B CMECIX: a) COJITHAs W XJIOp-
yYKCyCHas; 0) cojisiHas ¥ 2-aMUHOOEH30/Hasl; B) COJIIHAS U CHHHJIbHAS?
OtBeT 000CHYHTE.

19. Kakue U3 coneil MOXHO ONpEIeNIATh METOJIOM KHCJIOTHO-OCHOB-
HOTO THTPOBAHHUS: THAPOCYNIb(AT HATpUs, THAPOKApOOHAT Kalus, Opo-
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MU aMMOHHUS, pocdar HaTpusa? Hammmmre ypaBHEHHs peakumid, yka-
KHUTE MHIUKATOPHI.

20. Onennre MHIMKATOPHYIO morpemHocts TuTpoBanun0,10 M pac-
TBOpa  JHUXJIOPYKCYCHOH  KHCJIOTBI ~ 3KBHUMOJIIDHBIM  PacTBOPOM
menoynmo: a) ¢genondranenny, 0) deHoroBomy kpacHomy. Kakoi u3
MHIUKATOPOB MPEANOYTUTEIbHEE?

21. lnsa ompeneicHUs COACPKAHUSI aMMOHMS B €r0 COJISIX HCIOJIb-
3YIOT METOJ] IUCTHILISAINA aMMHUaKa MTPH HarpeBaHUU CHILHOIICIIOYHOTO
pacTBOpa C IHOIJIOIEHHEM aMMHaKa PaCTBOPOM CEPHOM KHUCIOThI. 30bI-
TOK CEPHOM KHCJIOTHI OTTHTPOBBIBAIOT PAaCTBOPOM Iienoud. Hamuimnre
ypaBHEHUS PeaKIivii, 00OCHYWTe BHIOOP MHIMKATOpPa U BhIBEIUTE (oOp-
MyJly IJIS pacdeTa COAEp)KaHUs aMMOHHUS B mpoleHTax, ecid Ny u No—
HOpPMaJIbHbBIC KOHIICHTPAI[MK CEPHOM KHCIOTHI U IIEIOYHA COOTBETCTBEH-
HO; V; 1 V,— ux 00beMBI B MIT, M—Macca HaBecKu 00pasia B T.

22. B pacTBOp HIENOYM TPOIYCTHIIM YIJIEKHCIBIN Ta3, Mmocie 4ero
aToT pactBop orturpoBasm 0,10 M pacTBOpoM COJISTHON KHUCIOTHL. [Ipn
9TOM 3a(UKCUPOBAJIH ABE KOHEUHbIE TOUkU nipu pH = 8,60 u 4,50, koTo-
PBIM cOOTBETCTBOBaIHM 00BeMbI TUTpaHTa 15,00 M 1 20,00 M1 OT Hava-
na TutpoBaHusa. OnpenennuTe Ka4eCTBEHHBIA COCTaB TATPYEMOTO PacTBO-
pa ¥ MOJIBHOE OTHOLICHUE MPUCYTCTBOBABIINX B HEM KOMIIOHEHTOB.

23. Uro takoe OydepHbie pacTBOpbI? 3 KakuX KOMIIOHEHTOB OHH T'0-
toBsaTcsa? [IpuBenTe IpPUMEpHI KUCITBIX U METOYHBIX Oy(hepoB.

24. Tlpusenute GopMmyny uid pacuera 3HadeHus: pH OydepHbIX pac-
TBOpOB U nX OydepHoil eMKOCTH.

25. Kakrie KOMIIOHCHTBI HCIONB3YIOT JJIsi MPHUroTOBIeHUs (ocdar-
HBIX Oy(depHBIX pacTBOpoB ¢ a) pH = 4,00; 6) pH = 7,90. Paccunraiite
MOJIbHOE COOTHOIIICHHE KOMITOHEHTOB.

26. [ToueMy aMHHOKHCIIOTBHI OOHAPY)KMBAaIOT CBOWCTBA aM(OJUTOB?
[puBearTE COOTBETCTBYIOIINE PABHOBECHS M 3HAUCHHUS KOHCTAHT.

27. lTpuBenute (hopMyJIBI JJIs pacdeTa 3HaUCHUpH BOIHBIX PAacTBO-
pPOB aMUHOKHUCIIOT U pH B N303JEKTPUUECKON TOUKE.
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KB9. Komniiekconomerpusi

1. Kakue KOHCTaHTBI MCIIOIB3YIOT I OIMCAHMUS TpOIecca CTyIIEeH-
4aToOro KOMILJICKCOOOpa30BaHUs B BOMHBIX pacTBopax? Hamwumure dop-
MYJIBI IS pacdera QYHKIHA, OMHUCHIBAIOIINX TIIyOHHY HpoIecca KOMII-
aexkcooOpaszoBanus: @, ;, N, .

2. Kakum TpeOOBaHMSM JODKHA YAOBICTBOPITH PEAKIUS KOMIUICK-
cooOpa3oBaHusI, YTOOBI €€ MOXHO OBLIO TIOJOKHUTH B OCHOBY METOJa
KOMILICKCOMETPUUECKOTO TUTpoBaHusA? JlaliTe ompeneneHue aHAIUTH-
4eCKOi (hOPMEBI BEIIECTBRA.

3. VYxkaxwure Bce xapakrepuctuku DJTA kak BayKHEHIIIEro aHAIUTH-
YecKOro peareHTa. Yem ompenemnsioTcsi ero MHpPOKHe BO3MOKHOCTH Kak
TUTpaHTa?

4. 3adeM B KOMIUICKCOHOMETPUH BBOJSAT YCIOBHBIC KOHCTAHTHI
obpazoBanus komruiekcoB B, B” Kak ux paccuuTeiBaroT?

5. PaccuwraiiTe BETMUMHY YCIOBHOW KOHCTaHTBI 00Opa30OBaHHS
xommiekcaMY™, oGecrieunBaromeil MOMHOTY CBSI3BIBAHHUSIKATHOHA Me-
Tajla B KOMILICKCOHAT B TOYKE 3KBUBaJIeHTHOCTH Oosee 99,9 %.

6. Kak ompenensercss ONTUMAallbHBIM WHTEpPBaN 3HadeHWid PH B
KOMILJICKCOHOMETPUYECKUX OTpeielicHNsX? YKaKUTE BCe PAaBHOBECHSI C
yJacTreM HOHOB MeTauia, 3/]TA u MeTaiIoXpOMHOTO HHANKATOPA.

7. OOBSCHUTE NPUHIMII JCHCTBUA U MOAOOpa METAIUIOXPOMHBIX
WHIUKATOPOB. Kak MPUTOTOBUTH PacTBOP «CBHJCTENS» JIJISI TPSMOTO U
00paTHOTO KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHUS?

8. PaccumraiiTe 3HauYeHHE YCIIOBHOW KOHCTAHTHI YCTOWYUBOCTHU
xommekcaMIn™™, oGecneunBaroniee CoOBMNajeHUE KOHEYHOH TOUKH C
TOYKOH SKBUBAJICHTHOCTH TpH TUTpoBaHu: pactBopoM DI TA. Ilepexon
okpacku HabOmonaetcs mpu 50 % npeBpalleHuy HHIUKATOpPa.

9. Kakue ycnoBHs HEOOXOIMMO BBHIIOJHUTH IS CETEKTHBHOTO
onpezenenns katuonos M;" uM,™ turpoannem DJTA ¢ morpemmHoc-
TH10 He Gonee 1,0 % npu UX COBMECTHOM IIPUCYTCTBHU?
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10. PaccunTaiite nHANKAaTOPHYIO morpemHocTs TuTpoBanus 0,010 M
pactBopa Hukesi(l1) sksumonsipubiM pactBopom DJITA mpu pH = 5,00 ¢
WHIAKATOPOM, JUIT KOTOPOTO B YCJIOBHISIX THUTPOBAHUA P'Ning = 1,0-108,
Iepexon okpacku HabmoaaeTcsa npu 90 % npeBparieHnn HHINKATOPA.

11. Tlo kakuM BemiecTBaM cTaHAapTU3yIOT pactBop DATA? Onumu-
T€ NPUTOTOBJICHUE OAHOTO U3 NEPBUYHBIX CTAHAAPTOB, YKAXKUTE IS
HEro yCJIOBHSA TUTPOBAHMS U MHAUKATOP.

12. B kakux ciy4asx B KOMIUIGKCOHOMETPHU HCIOJB3YIOT METOJBI
00paTHOTO ¥ BBITECHUTENBHOTO TUTpOBaHuA? Hamummre ypaBHEHHS
peaKIuu 11 KOHKPETHOTO MpuMepa.

13. Kak u B kakux ycnoBusx (pH, WHINKATOPHI)ONPEAEIAIOTOOIYIO
’KECTKOCTh BOJBIMETOZIOM KOMIIIEKCOHOMETPHHU. B Kakux enuHHUIAX ee
U3MeEPSIOT? YKaXUTE KPUTEPUH GKECTKOM» M «MATKOW» BOJIBL.

KB10. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE paBHOBECHUA.
OKHCINTEIbHO-BOCCTAHOBHTEIbHOE THTPOBaHUE

1. Yrto Takoe CTaHIAPTHBHIA W (HOPMATBHBIN OKHUCIUTEIEHO-BOCCTA-
HOBUTEJIBHBIC TTOTeHIMANBI? B yem nx pasnmuane? Kakne n3 HuX Ooiee
BaYKHBI JJTs1 aHATMTUYECKOHN MPAKTUKU U IIOYeMYy?

2. Kaxkoii nomkHa OBITH IO BEJIMYMHE KOHCTAHTA PAaBHOBECHS, UTO-
OBl OKHCIMTEIEHO-BOCCTAHOBUTEbHAS PEAKIMA ITPOTEKana KOJINYecT-
BEHHO (ToNHOTa mpeBpatieHus oonee 99,9 %). 13 kakux MOTEHIHAIOB
PACCUUTHIBAIOT 3TY BEINYNHY B KOHKPETHBIX YCIOBHSAX?

3. Kak u3 KpuBOW TUTPOBAHUsI ONPEACTUTH MOTEHIIHATBI COTPSIKEH-
HBIX OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX Tap, yYaCTBYIOIIUX B pPeak-
nun? Kakue 3To MOoTeHIHAbI — CTaHAAPTHBIC WX (hOpMaTbHEIC?

4, Kak paccumtarth (HaKTOp 3KBHUBAJICHTHOCTH, MOJISIPHYIO MAaccCy
SKBHUBAJICHTA U HOPMAJIBHYIO KOHIICHTPAIIMIO PACTBOPa B METOJIaX OKHC-
JUTEIHHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS?

5. Kakue cmocoObl (uKcalMy TOYKM 3KBHBAJICHTHOCTH HCIIOJIb-
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3YIOTCS B OKHCIUTEILHO-BOCCTAHOBUTEIIHFHOM TUTPOBAHUU?
KakoBBIIpUHITMTIIBI ICUCTBUS W TON00pa WHAMKATOPOB JIJISL 3TOTO
meroma?

6. Hamumure dopmyny A pacuera UHIUKATOPHOH MOTPELIHOCTH
13 BeMWYMH (OpMaSBHBIX MOTEHIMAIOB COOTBETCTBYIOILEH MOJypeak-
UM U UHAMKATOpA, €CIIM KOHEYHasi TOUKa TUTPOBAHUSI HAXOAUTCS: a) 10
TOYKHU 3KBUBAJICHTHOCTH; 0) OCIIE TOUKH SKBUBAJIIEHTHOCTH?

7. OOocHyliTe pacyeToM BO3MOXHOCTH HCIIOIB30BaHUS HOJOMETPH-
YECKOTr0 METoaa JJIsl KonmumdecTBeHHOTro ompenencHus meau(ll), xors u3
CpaBHEHMS CTAHIAPTHBIX MoTeHIuanos map Cu”*/Cuu l,/21" 1o kaxer-
Cs1 HEBO3MOXKHBIM.

8. TlpuBemute nmpumepsl BIUsHUS pH Ha HanpaBlieHHE OKUCIUTENh-
HO-BOCCTaHOBUTEIBHOM peaKiIuH.

9. Tomyuurte BeIpaXCHUE VIS pacyeTa MOTCHIMAIA B TOYKE SKBHUBA-
JICHTHOCTH W BBIYMCIHTE ero A TutpoBanus B 1,0 M pacTBope cepHOit
kucioThl (0e3 yuera koddduimeHToB akTuBHOCTH): a) xene3a(ll) mep-
MmaHranatom kanusi;0) onosa(ll) cepHokucnsm nepuem(1V).

10. B 4em coCTOSAT 0OCOOCHHOCTH MPHUTOTOBIICHHS, XPAHECHHS M CTaH-
JapTH3alliy TUTPAHTA B IepMaHraHaTOMETpuK? PaccunTaiiTe onTuMais-
HYIO BEJMYMHY HABECKU TUTHApATA IABEICBOW KUCIOTHIIISA CTaHaap-
tu3anun~0,050 N pacTBopa TUTpaHTAa.

11. OxapakTepu3yiTe BO3MOKHOCTH U OTPAHUYCHHS METO/Ia TIepMaH-
raHaToMeTrpuu. Hanumure ypaBHEHUS peakUUid 3TOr0 TUTPAHTA C COJs-
HOM KUCJIOTOW U MEPOKCUIOM BOJIOPOA.

12. TlpuBeauTe mpuMepHl KCHONB30BAHHU JUXpOMAaTa Kalus Kak mep-
BUYHOTO CTaHJAapTa U TUTpaHTa. B uem ero 1ocToMHCTBA M HEAOCTATKHU?

13. Kak npuroToBuTh, XpaHUTh M CTaHAAPTU30BATh PACTBOP THO-
cynbdara Hatpua? [loyemy ero KOHIEHTpALUsI MEHSETCS MIPH BBIACPKH-
BaHuu? Hamuimmre ypaBHEHUs peakLuil.

14. Jlnst onipenenieHrst MPOIICHTHOTO COMEP)KAHMS KaJIbITHUSI B U3BECT-
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HSAKE HABECKYy MUHEpaia pacTBOPAIOT B MUHHUMAJIBLHOM KOJUYECTBE KHUC-
JIOTHI, KAIbLIUNA OCaXKal0T B BUAE OKCalara, 0CaJ0K OTACISIOT U pacTBO-
PAIOT B CEpHOU KHCIOTE, MOCIE YEer0 TUTPYIOT IMOyYeHHBIH PacTBOP
MepMaHraHaTOM Kalus ¢ U3BECTHOM KoHILeHTpauued. Hanmumure ypas-
HEHUS peakluil BCeX CTaIuil aHaju3a, MIPUBEINUTE pacueTHYO Gopmyy.

15. Tpennoxure meroauky onpenencuus Fe(ll) nu Fe(lll)npu cos-
MECTHOM IIPUCYTCTBHM, OCHOBAaHHYIO Ha AHAIUTUYECKUX PEAKIHX
OKHUCJICHHS-BOCCCTAHOBJICHUSI W OCaKJAeHWs. Hamummmre ypaBHEHHS
peakimii u cxemy pacdyera. Kak BBIYHCIUTH a0COTIOTHYIO U OTHOCHTEb-
uyto norpemnocty onpeneneans Fe(ll) u Fe(lll), ecnu u3BecTHBI OTHO-
CHTEIIbHBIC TIOTPEIIHOCTH KaXKIO0TO U3 THX METOIOB?

KB 11. OcaaguresbHOe TUTPOBAHHE

1. Hasoure m3BecTHBIE BaM METOMBI OCATUTEIHLHOTO TUTPOBAHUSI.
Kaxkwne crmocoOsl HHIAWKAIMHA KOHEYHON TOYKH B HUX HCIIOIB3YIOTCS?

2. B kakux koopaMHaTaxX CTPOST KPHUBBIC OCAJUTEIBHOIO THTPOBa—
Hus?

3. Oryero 3aBHCUT BENMYMHA CKAayKaHa KPUBOW OCAJHUTEIHLHOTO
TUTPOBAHUS, PACCYUTAHHOTO C 33JIAaHHOH MMOTPEITHOCTHIO?

4. Kakue MOmKHBI OBITH MO a0CONIOTHOW BEIMYMHE MPOU3BEIACHHUS
pactBopuMocTr ocankoB MA 1 MB 1 HacKOJIBKO TTOPSIIKOB OTIIHYATHCS
JpYr OT Apyra, 4ToObl SKBHMOJISAPHYIO cMech noHOB A" m B" moxHO
OBLIO pa3fielbHO OTTUTPOBATh ocaguteneM M’ c IOrpermHoCThIO MeHee
1,0 %? ITo xoay pacueTa NPUHSITH, YTO KOHKYPUPYIOIIUE PABHOBECHS C
Y4acTHEM HOHOB, 00pa3yIoNIuX 0CaJIOK, OTCYTCTBYIOT.

5. TlocTpolTe KpUBBIE apreHTOMETPUYECKOTO THTPOBAHUS CMeEcel
XJIOPUA- U HOTUI-HOHOB, XJIOpUI- U OpoMUI-MOHOB. OOOCHYHTE BO3-
MOKHOCTH Pa3/IebHOTO OIPeelICHHS aHHOHOB.

6. Bo3moxHO 1Hu PasaciibHOC ONPCACIICHUC 3KBUMOJIAPHBIX KOJIHU-
YCCTB XJIOPUA- U pPOAaHUI-UOHOB METOAOM ApPTCHTOMETPUUYCCKOI'O0 TUT-
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poBanus? OTBeT 000CHYHTE.

7. Ilepeuncnure ciocoObl OOHAPYKEHUSI KOHEUHON TOYKH B apreH-—
TOMETPUYECKOM TUTPOBAHUH.

8. B uyem 3axmrouaercs meron Mopa, Ui onpeieNicHHs] KaKUX NOHOB
ero ucnonb3yrot? Kakoe momkHo ObITh 3HaueHue pH pactBopoB?

9. PaccuMraiiTe KOHILIEHTPALUIO XpOMAT-HOHA, KOTOPYIO CJEIyeT
CO37aTh B pacTBOpE, YTOOBI CBECTH K HYJI WHAWKATOPHYIO TOTpEIl-
HOCTB TP TUTPOBAHUH XJIOPUA- U OPOMUA-HOHOB MeTOZ0M Mopa.

10. Kakyro KOHIIEHTPAIIMI0 XpOMAaT-HOHOB B MeTojae Mopa HCIOJb-
3yI0T Ha npaktuke? OLeHNTe WHANKATOPHYIO NMOTPEMHOCTD TSl TUTPO-
Bauust 0,050 M pacTBOpoB XJI0pHI- U OPOMHUI-HOHOB B 3TOM Cllydae.

11. inst onpenmeneHUs] KaKMX MOHOB MCIONB3YIOT MeTon Dosbrapaa’?
B yem on 3akmrouaercs? [louemy ero mpoBOAST TOJIBKO B KHCIIOH cpeje?

12. Mo>KHO JI1 OnpeAessITh XJI0pUa-noHsl o Ponbrapay?

13. KakoB npuHIUN ASHCTBHS WHAUKATOPOB, MIPUMEHIEMBIX B METO—
ne @asuca? Korga ero ucnoias3yor?

14. Kakue BCHICCTBA HCIOJB3YIOTCA KaK HNCPBUYHBIC CTAHAAPTHI B

apreHromeTpun?

KB12. AHanu3 peajbHbIX 00bEKTOB

1. Yro sABIAETCS LEIBIO KAYECTBEHHOTIO W KOJIMYECTBEHHOIO XUMHU-
yeckoro a"Hanu3a? Kak 3amaum aHamusa CBs3aHBbI C MOHSATHEM aHAIUTH-
YECKHIl curHan?

2. Kak meronbl aHaau3a MOAPa3ACISIOTCS: a) MO0 KOJUYECTBY (KOH-
IIEHTPAIIMU) OIPEASIIEMOro BEUIeCTBa; 0) M0 XapaKTepy H3MEpsSEeMOro
cBoiicTtBa?

3. Uro Takoe AeCTPYKTHBHBIM U HEAECTPYKTHBHBIH (iNSitu) ananms?

4. Yro Takoe mmaHupoBaHue aHanu3a? Kakwe QaxTopsl ciemyer
YUIUTHIBATH IPU BEIOOPE METOa aHAIH3a?
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5. Hepe‘-II/ICJ'II/ITC BCC 3TAIlbl aHAaJIN3a pCaJIbHOTO 00BEKTA.

6. Kakoe 3HaueHHMe mMeeT orepalys 0TOOpa MpoObl MPU aHAIN3E
peanbHOro o0bekTa? KakuMu crocobamu 00eCIeUnBAETCs €€ MpeacTa-
BUTEJBHOCTH B 3aBUCHMOCTH OT MTPHUPOJIBI U MaciiTaba o0beKTa?

7. Uem ompenensercs pasmep npoObl juist aHanmu3a? Kakue omepa-
MM COCTABJIAIOT Tporecc mnpobomoaroToBku? IlepeuncanTecnocoOb!
nepeBeieHus: IpoObl B PACTBOPUMOE COCTOSHUE.

8. B kakux ciyuasx mpu aHanu3e 00bEKTa MPUXOIUTCS BBIMOIHATH
omepanyy pasneiacHus U KOHIeHTpupoBaHusa? Kakne MeToIbI KOHIICHT-
PUPOBaHUS MPU STOM KUCIIONIB3YIOTCS?

9. Ot xakux ($aKkTOPOB 3aBUCHT CIy4aifHas MOTPEITHOCTh ONpeee-
HUA peanbHOTO 00BekTa? Kak caemats ee MuHMManmbHOW? Kak oTim-
YaroTCsl MOTPEUIHOCTU MPSIMOTO U KOCBEHHOTO OINpeJesIeHHUs] KOMIIOHEH-
TOB B IIpode u mouemy?

10. Kaknmu crioco6aMu MOKHO TPOBEPHUTh OTCYTCTBHUE CHCTEMATH-
YECKOM MOTPENTHOCTH TPU aHATIN3E CII0KHOTO 00beKTa?

11. Kakue u3MepUTEIbHbIC ONEPAIY OMPEEISIFOT TOYHOCTh TPaBH-
METPHUU U TUTPUMETPUH KaK METO0B KOJHUECTBEHHOro aHain3a? B yem
MPUHIIAITUAIBHOE OTIMYUE U B3aMMOCBS3b 3TUX METOA0B?B deM oTiu-
Yie UHCTPYMEHTAIBHBIX ((DU3UKO-XUMUYECKUX U (PU3UIECCKHIX) METOJIOB
aHaJln3a OT XUMHYECKUX?

HNPUMEPBI KOHTPOJIBHBIX 1 DOK3AMEHALIMOHHBIX
PABOT

KP1-1

1. Yro takoe mackupoBanue? [IpuBenure nmpumepsl MaCKUPOBAHUS
(YpaBHEHHS peakUuWii, TUII aHATTUTUYECKOTO CUTHAJIA).

2. Yro Takoe pH monyskcrpakiuu? Kak paccuurars 3Ty BEIHUHHY,
JUTSl 4ero OHA UCTIONB3YeTCs?
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3. PaccumraiiTe pacTBOPUMOCTH CBEXKEOCAXKIEHHOTO THIPOKCHAA
xene3a(lll) 8 Boge mpu pH = 8,00 u 10,00. M0>HO J1 OTKPBITH JKEIEe30
B 9THX PAacTBOpPax IOCIE OTAEIEHHs OCAaJIKOB aHATUTHIECKOW peakuuen
¢ npezenom obHapyxenus 1,010 r/mu?

4. Jlna pasgenenus cepeopa(l) u kammus(ll) gepe3 pactBop ¢ mo-
cTossHHbIM 3HaueHueM PH = 6,00 u koHICHTpalMeld KaTHOHOB paBHOU
1,0-10™ MOIB/1 TIPOITYCTHITHYTICKHUCIBIA Ta3 10 AHATHTHYCCKON KOH-
uentpauuu 1,10 /1. IIponsonuio mu xoiamyectBeHHoe (99 %) pasnerne-
HUE KATHOHOB?

5. Moxuo nu komumuectBeHHO (99,9 %) pasgenuts cunen(ll) u
mens(ll) U3 pacTBopa ¢ aHATUTHYECKON KOHIICHTpAIHMEH KaTHOHOB paB-
Hoit 1,0-10° mons/m u pH =4,00 ¢ NMOMOMIBIO SKCTPAKIHMHE PABHBIM
oowsemoMm 0,10 M pactBopa areTrialeToHa B 0OeH30i1e?

KP1-11

1. Hamummure ypaBHEHHE aHHOHOOOMEHHOW »JKcTpakmmu. Kaxwne
YaCTHUIBI W KAKUMH DKCTPArcHTAMH W3BJICKAIOTCS B OPraHUYECKYIO

dazy?
2. Ipemnoxure crocod pasaenenus xenesa(ll) u xpoma(lll) mero-

J0M OKHUCJIUTEIIbHO-BOCCTAHOBHTCILHOMN XpOMaTOI‘pa(l)I/II/I. Hamummre
YpaBHCHUSA peaKHHI;'I. OT 4ero 3aBHCUT MOPAAOK pACIIOJIOKCHUSA 30H?

3. Bo CKOJIBKO pa3 M3MEHHUTCS PACTBOPUMOCTH CyJb(Haa CBUHIIA B
0,025 M pactBOpe a30THOM KHCJIOTHI 10 CPABHCHHIO C HACBHIIIEHHBIM
BOJHBIM pacTBOpoM. MoxHO s OTKpbITh cBuHEI(l)B 3THX pacTBOpax
peakimeii ¢ mpeenoM oOHapyxkeHus papabiM 1,2-10° r/mi?

4. [lngpasneneHuss aHUOHOB K PacTBOPY € IOCTOSIHHBIM
snaueHueMmpH = 2,00, cogepxamemy mo 0,010 mone/nm Opomuma wu
MOJIO/1aTa HATPHS, IO KaIluisiM JOOaBIISIOT pacTBOpP HUTpara cepedpa.
Bosmoxno nm konumuectBeHHoe (99 %) pasmenenwe anuonoB? Ilpu
pacuere BIMSHAEM UOHHOW CHIIBI paCTBOpA MPeHEOpeYb.

5. MOXHO i TOCTUTHYTh KOJHUUECTBEHHOTO Pa3JICICHUS METAIJIOB
u3 pacrBopa ¢ pH = 1,00, comepxamero mol,0-10™ moms/nm meau(ll) u
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amomunusi(111), ogHOKpaTHO# 3KcTpakimeii paBHbIM 00beMoMm 0,050 M
pactBopa kyndepona(HCup) B xmopodopme?

KP1-111

1. Hanmmwmre gopmyiisl 11 pacdeta paCTBOPUMOCTH HOAUAA CBUHIIA
B €r0 HACBHIIICHHOM BOJHOM PacTBOpPE U OOBSICHHUTE, KAK CKaKeTCAd Ha
pPacTBOPUMOCTH M 3a CUET Kakoro (pakTopa BBEIEHHUE B PacTBOpP Haj
0CaJKOM a) HUTpaTa Kaius, 0) HoAua Kajus, B) HUTpaTa CBUHIIA.

2. Kapmutii(Il) 13 CONTHOKUCIOTO pacTBOPa IKCTPATHPYIOT XJIOPHIOM
terpaokTiwiiammonusi RyNCI. Hamumnre ypaBHeHHe 3KcTpakiwu, (op-
MyJy JUIS pacueTa Kod(pQUIIMEHTa PACIPEISICHUs KaAMHS U YKOKUTE
(haKkTOpHI, BIUSIONINE HA €TO BEIUYUHY.

3. Anamutndeckue xoHrentparun mapranmna(lll) n muaka(ll) B Oy-
¢deprnom pactBope ¢ pH = 9,00, conepkamieM LUAaHUI-UOHBI B PaBHO-
BecHOU koHneHTparuu 0,10 Moib/11, paBHBI 5,0-10'3 MOJIb/T. MOKHO JTH
KOJIMYECTBEHHO Pa3/Ie)IuTh KATUOHBI TporryckanneM H,S depe3 pactBop
JI0 HACHINEHUSA? B HACHIIIICHHOM pacTBOpPE aHAIMTHYSCKAsh KOHIIEHTpaA-
nust H,S pasna 0,10 Momb/m.

4. OmHHUM W3 TPaBUMETPHUECKUX MeTOM0B onpenenaenus xenesa(lll)
SIBJISIETCST OCaXKJIeHUue ero B Buae runpokcuaa npu pH = 8,00, BecoByio
dopmy ocazka monyuaroT npokanusanueM mpu 900°C.

a) Paccuwnraiire pactBOpuMOcTs THApokcuaa skemeza(lll) B sTmx
yCIIOBUSX. Brrumcinre motepu Macchl BecoBoii popMbl 3a cyet pacTBo-
pumoctu (00beM pacTBOpa Haj ocagkoM — 150 M) M cpaBHHUTE HX C
MOTPEIIHOCTRIO B3BEUIMBAHUS Ha aHANUTHUYECKUX Becax. [loBmusior nu
9TH TIOTEPU HA Pe3yNbTaT aHaImu3a?

0) OueHnnte MUHUMAIBHYIO MaccCy ’Kejie3a B pacTBOpE AJIsl IPOBEe-
HUSl aHajJW3a C OTHOCHUTEILHOW MOTPEITHOCTHIO, OOYCIOBICHHOW I10-
TPEUTHOCTSIMY B3BelmBanus, He 6onee +0,10%?

B) Ouennte 3Ha4eHHe pH, Ipu KOTOPOM PaCTBOPUMOCTH THAPOKCHIA
xkene3a(lll) muanManbHa. CpaBHHTE MHHUMAIbHYIO M COOCTBEHHYIO
pactBopumocTh ruapokcua xemnesa(lll).

60



5. Onsa ompenenenust kadectBa peaktuBa BaCly2H,O naBecku Be-
IIECTBA PaCTBOPSUTU U OCaXKanu Oapuil B BUjIE Cylb(haTta, BECOBYIO Qop-
My IMOJIydajd IPOKaJUBaHHEM. Pe3yibTaThl YeThIpeX MapauIeabHbIX
OTIpe/ICIICHUH IPUBEICHBI HUXKE:

Myyge.5 T 0,2823 0,2353 0,2588 0,2941
Mg, T 0,2808 0,2340 0,2560 0,2913

PaccuwnraliTe MpoLeHTHOE COAepKaHKE XJI0pHIa OapHs B pEakTUBE C
noBepuTelbHbIM HHTEpBATIOM (P, = 0,95). CoBnamaeT mu 3KCIICpUMEH-
TaJbHBII COCTaB C YKA3aHHBIM Ha 3TUKETKE?

6. s oumctku 1,0 M pacTBOpa COJNSIHOH KHCIIOTBI, COIEprKaIieh
pryts(ll) B amanuTHueckoii koumeHTpammm 2,5-10° Momb/, MOXKHO
UCIIONIb30BaTh SKCTPaKIuio pacTBopoM auth3oHa B CCl, mim skcTpak-
nuto TpudyTundocdarom. s o0omx CiydacB HAMMUIINATE YpPaBHEHUS
OKCTPAKLUHUU PACCUUTANTE aHATUTUYECKYI KoHueHtpaiuioo prytu(ll),
OCTaBLIEICS B COJITHOM KUCIIOTE TIOCiE ABYKpaTHOM aKkcTpakuuu. Kakoit
croco® To3BoJsieT CHU3UTHh KoHIeHTparuio pTyTH(ll) B xucmore Hinke
npenena oduapyxkenus — 0,10 Mxr/n? AHamuTHyeckas KOHIIEHTPAIIHS
mutusona B CCl, pasna 1,0-10™ Mons/n. OTHOmIEHHE 06BEMOB OpraHH-
4YecKoi 1 BoaHOMU (a3 paBHo 1:3.

KP2-I1

1. Ilpum TuTpoBaHUM c1ab0H ABYXOCHOBHOW KHCIIOTHI IIEIOYBIO ITO-
JmydeHsl cnemyiomme pesyasratel: D =0,00pH =2,50; D = 0,50pH =
4,00; D = 1,00pH = 6,00. Ouenure 3HaYeHUS Kal, Kaz , CE'zA'

2. CpaBaure pPH wu OydepHyl0 €MKOCTb JABYX pPacTBOPOB:
0,20 MCH3;COOH + 0,10 MCH3;COONa u 0,10 MPy + 0,20 MPyH" (Py
— IUPUJIH).

3. Kakwue Bubpl 3arpsi3HeHMiA 0caakoB BhI 3HaeTe? Kakue criocoOb
TIPUMEHSIOT JIJIS1 TIOBBIIICHHS YACTOTHI OCAIKOB?
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4. HaBecku 00pa3moB MeTHO-HUKEIEBOTO cIlaBa Maccoil (T):
0,1580; 0,2240; 0,1424; 0,1175pacTtBopwiin B pa30aBICHHON a30THOU
KHCJIOTE M II0CJIE JOIOJIHUTEIBHON 00paOOTKU IPOBEIIN KOJINYECTBEH-
HOC OC@KICHHWE HHKEIS IUMETHITIIHOKCHMOM. Macchl BECOBBIX
¢dopmcocrasuu (r): 0,5629; 0,8062; 0,5073; 0,4233 COOTBETCTBEHHO.
Paccuwnraiite conmepxanue (Mac. %) Menu B cruiaBe. UTo MOXKHO CKa3arh
0 MPaBWJILHOCTH aHAIIN3a, €CIIU MMACIOpTHOE cojiepxkanue meau — 16,00
%?

5. Hmeetcs psim pacTBOPOB C KOHIIEHTpAITUEH KaKI0ro KOMIIOHEHTA
0,10 monw/m: a) NH3, 6) NH4Ac, B) NaHCO;, 1) AICI;, 1) NaAc,e) HCI,
x) KHSO,, 3) NaOH + NH,CI. PacrionoxxuTe pacTBOpbl B OPSIKE BO3-
pactaHusl 3HaYCHUsIpH, OTBET IMOSICHUTE PACUETOM.

6. Cwmecp rumpo- u puruapodocdara HaTpUSA WM Kalusl HCIIOJNb-
3yercsi Ui MPUTOTOBICHHUS cTaHAapTHoro OydepHoro pactBopa B pH-
MeTpun. [Ipurorosmmm 100 M Takoro pactBopa ¢ pH = 7,00 u aHamuTH-
yeckoil koHuentpanuen ¢ochar-uonos 0,100 mons/n. K aTomMy pacTBo-
pyno6asunu 14,5 % pacTBOpPCONSIHOM KUCTIOTHI, IPU 3TOM 3HaueHuepH
mMeHmwiock Ha 5,0 eguaun. Paccuuraiite gomu dopm docdara B Ha-
YaJIbHOM M KOHEYHOM pacTBopax. Kakoil 00beM CONSIHONW KMUCIOTHI OBLI
nob6asiieH? OOmMM n3MeHeHHeM 00beMa pacTBOpa MpeHeOpeyb.

7. Bbydepnsiit pactBop ¢ pH =4,00 npuroToBieH Ha OCHOBE MY-
paBbuHoO#t (HFOrm) u ykcycnoi (HAC) KHCIOT M UX cojed, IpU 3TOM
AHAJTUTUYICCKUAE KOHIECHTPAUHCEorm = Cac = 0,100 Mons/n. CKONBKO M
10,10 % pacTBOpa rUIpOKCHIA HATpHUs Hago j00aBuTh K 100 M1 3TOTO
pacTtBopa, uTOOBl M3MEHHUThL ero 3HaueHuepH Ha 1,0 emunmiry. OTBeT
MOSICHUTE PACUYETOM.

KP2-11

1. Kak u3MEHHUTCS TOBEPUTEIbHBIM HHTEPBAI TPU HEU3MEHHOW BOC-
MPOU3BOUMOCTH aHAITN3a, CCIIH &) YHUCIIO U3MEPCHUH YBEIUYHUTE C TISITH
10 JecATH, 0) IS MATH M3MEPEHUH M3MEHUTH JOBEPHUTEIBLHYIO BEPOST-
HocTh ¢ 0,95 na 0,99?
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2. Uro Takoe roMoreHHas Kpucramumzanus? ['oMOreHHOe ocaxie-
nue? [IpuBenure npuMepsl.

3. Uro ompenenser BenUUuHy (hakTopa SKBHBAJICHTHOCTH KHCIOTHI
unu ocHoBaHud? [IpuBenuTe npuMepsl.

4. Kucnory H,A TUTPYIOT CHUIBHOM IIen04bi0. Bhruuciure 3Haue-
uue pH mpu D =0,0; 0,5; 1,0; 2,0; ecau pK; = 3,00, pK, = 7,00. Hapu-
CyHTE CXeMATHYHO KPUBYIO TUTPOBAHUS C YKa3aHHUEM OCOOBIX TOUEK.

5. Tlpum rpaBumeTpudeckoM ompexaeneHun cozaepkanus xanbims(ll)
€ro OCAXKIAIOT B BHJIE OKCalaTa ¢ MOCIEAYIONIMM MTPOKAMBAaHHEM 0Cal-
xa npu 500 °C 1o xapGomnara. IIpu mpoeaeHn: ocaxaeHus u3 100 v
pacTBopa, comepxaero okoino 0,20 r Ca®*, npu pH = 1,00 ucnons3yior
JIBYKpPaTHBIM M30BITOK OCamuTeNsl — OKcayjata aMMOHHS. Paccumraiite
MOJIHOTY OCAXKJICHUS KAIbLUB JAaHHBIX YCIOBHUSIX U OLICHUTE CBA3aHHYIO
C OTUM CHCTEMAaTHYECKYIO0 MOTPEHIHOCTh. BBIUUCIUTE coxepx aHue
KaImbpIusIB obpasme (mac. %), eciu [1s aHaw3a ObLUTH B3ATHI 4 HaBECKH
(r):0,4702; 0,5048; 0,4503; 0,4800; mMacchl IOTYYSHHBIX BECOBBIX (HOpM
cocraBwin cootBeTcTBeHHO (T): 0,4580; 0,4942; 0,4364; 0.4700. Ore-
HUTE TOBEPUTEIbHBIN nHTEPBAI(Py,0e = 0,95).

6. K 100 ma aneratHoro Oydepa ¢ pH =5,06 uca = 0,100 mons/n
no6asunu 20,0 M 0,500 M pactBopa cossiHOl KHCHOTHL. Kak u3MeHu-
Joch 3HaueHuepH pacteopa?

7. Ananutuk THTpoBas npoOy pactBopa oovemom 25,00 £ 0,10 mur.
Pacxox 0,1092 N (20,5 %) pactBopa TuTpanta cocrasmwi 19,55+0,05 mi.
PaccunTaiiTe HOpMaNIbHYIO KOHIICHTPAIHMIO aHATM3UPYEMOT0 pacTBOpa U
MOTPEIHOCTh €€ OIPEeCIICHUSI.

KP2-111

1. Tlpu BBIMOJHEHWH KaKUX YCIOBHM HadMHAETCsA OOpa3oBaHUE
ocaJika TPYJHOPACTBOPUMOro coenHeHus? UTo Takoe CTENeHb Iepechl-
LIEHN?

2. PactBop cimaboro JBYXKHCJIOTHOTO OCHOBaHUS
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B (pKp, =4,00; pKy, =8,00; cg =0,100 M) THTPYIOT 0,100 M

pacTBOpOM CHJIbHOW KuCHOThI. IlpuBemure Qopmynsl s pacdera u
BbIUKCIMTE 3HaueHus pHpacteopa mpu D =0,0; 0,5; 0,9; 1,0; 1,1; 1,5;
1,9;2,0; 2,1.

3. OmHuM ®3 CIoco0OB OIpEICIICHUsT coaepskaHus MHOTux P33
SBIISIETCS OCaXKJICHHE WX OKCAJIATOB C TOCIEAYIOIINM TMPOKATHBAHUEM
ocanka a0 okcuja. /s HaBecok koHueHTparta P30 (r): 0,5628; 0,6030;
0,4856; 0,5040; 0,6525 macchl BeCOBBIX (POPM COOTBETCTBEHHO PaBHBI
(r): 0,2300; 0,2485; 0,1983; 0,2060; 0,2670. PaccunraiiTe MaccoBYIO J10-
mo P33 (cuutas Ha nanTaH) B KOHUEHTpaTe. CoBMagaeT M 3TOT pe3ylib-
TaT ¢ manaeivMu tutpuMerpun: 0,350 + 0,003 (n = 6, P,,, = 0,95)?

4. Hasecky Na,HPO, 2H,0 maccoii 35,60 rpacTBOpuINd MPUMEPHO
B 1,0 1 Bogsl. Kakoit 06bem 6,433 % pacTBopa cONISIHON KUCIIOTHI HY>KHO
J100aBUTh K 3TOMY PacTBOPY, YT00bI 3HaueHuepH crano pasuo 7,00?

5. Pacmomoxwure ClIeayroue pacTBOPhl (aHATHTHYECKHNE KOHIIEHT-
paruu Bcex KoMrnoHeHTOB paBHbI (0,10 MOb/1T) B MopsijiKe BO3pacTaHUS
X 3HAYECHUSA pH. a) NazPOy; 6) CH;COONa;
3) KH,PO4u) NH; + NH,CI; k) NH; + CH;COOH.  Ortser mosicHuTe
pacyeToM.

KP2-1V

1. B yem oTiu4Me rOMOTCHHON KPUCTAJUTH3AIMHU CYJibdara Oapus u
xnopuna cepedpa? Kakoe BiusHUE OKa3bIBaeT 9TO OTIMYHE HA TPaHYIIO-
METPUIECKUI COCTAB OCAIKOB?

2. PactBop comm Na,A (C% =0,10M; pr1 =3,00; pr2= 7,00) TuT-

PYIOT pacTBOPOM COJITHOM KHUCIOTHL. Beruucnure 3Hadenus pH pactBopa
mpu D =0,0; 0,5; 1,0; 1,5; 2,0. Pa3z0aBneHuem npeHeOpeyb.

3. Ot 4ero 3aBUCUT MHTEPBAJ MEPEeX0/ia OKPACKU KHUCIOTHO-OCHOB-
HOro nHAMKaTopa? Kak BEYHCIUTS HHANKATOPHYIO MOTPEITHOCTE?
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4. OOpa3upl CypbMSHO-CBHHIIOBOTO ciiaBa Maccod (r): 0,3540;
0,5020; 0,3190; 0,2634 pacTBopwIH B pa30aBICHHON a30THOM KUCIOTE U
mpoBenu  KonmyecTBeHHOe ocaxaenne cBuHOA(ll) cymbdar-nonom.
[ocne nmpokanuBaHusl Macchl BECOBBIX Gopm paBusl (T): 0,2270; 0,3252;
0,2046; 0,1705 coorBercTBeHHO. Paccumraiite comepxanue (Mac. %)
CYpbMBI B cIulaBe. UTO MOXKHO CKa3aTh O NPaBHJIBLHOCTH aHAJIM3a, €CIIU
MacmopTHOE coepKaHue cypbMbl cocTasisiet 54,00 %7?

5. Pacmonoxwure cnexyroomme pacTBOPH! (aHATUTUYECKUE KOHIICHT-
paiuu Bcex KoMIoHeHTOB paBHbI 0,10 MoJib/i1) B MOpsAIAKE BO3pPACTaHHUS
nux 3HaueHUspH: a) NaOH; 6) NH,Ac; B) HProp;
r) Na,COgs; ) Hprop+NaProp; e) HNO;. OtBer mnosicHUTE pacyeToM
(HProp —mpormmoHoBast KHCIIOTA).

6. Brigensromuiicss B TEXHOJIOTHYECKOM MPOIECCE CEPHUCTHIN Ta3
MOTJIOUIA0T PAcTBOPOM THiapokcuaa HaTpua. Ha turposanue 100,0 mn
3TOTO pacTBopa ¢ ucxogusM pH = 7,50 mo pH = 4,50 momuto 11,00 M
0,1000 M pactBOpa comsiHO# kuciaoThl. Kakue ¢hopMbl MpHCYTCTBYIOT B
pacTBope B Hayajle M KOHIE THUTpoBaHMA? Paccunraiite KOHIEHTpALHIO
(T/31) TIOTTIOIIEHHOTO CEPHUCTOTO Ta3a B PacTBOPE.

KP2-V

1. Yro Takoe WHIMKATOpHAs MOTPELIHOCTb, KaK €€ pPacCuuTaTh?
PactBop consHON KncmoTsl ¢ koHmeHTparueil 0,020 MOJb/IT TUTPYIOT
0,020 M pactBopoM rHApoKcHIa HaTpusi mo QeHonpranenny. MoxHO
JIM CYUTATh, YTO MOTPEIIHOCTh TUTPOBaHUs He TpeBbimaeT +0,1 %?

2. Hapucyiite xauectBeHHO KpuBYyIo TuTpoBanus 0,10 M pactsopa o-
¢dranesoit kucnotel 0,20 M pacTBopoM ruppokcuaa Hatpus. Paccuunraii-
te pH pactBopa B Toukax D = 0,0; 0,5; 1,0; 1,5; 2,0; 2,5. Kakyro u3
TOYEK SKBHBAJEHTHOCTH MOJKHO 3aperHCTPHPOBATh IO WHAMKATOPY?
YKaxuTe NoaX0 AU HHIUKATOP.

3. Ha tutpoBanmne HaBecok kapOoHaTa Hatpus maccoi 120,0; 110,3;
130,0; 104,5 Mr mo MeTHIOBOMY OPaHXEBOMY IOIIJIO COOTBETCTBEHHO
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20,30; 18,80; 22,10; 17,80 mi pactBopa HCIl. Ha TtutpoBanue amukBoOT
pacTBOpa nunepaszuna ooremom 15,00; 15,00; 20,00; 20,00 mir u3pacxo-
JIOBaJIM COOTBETCTBEHHO cleayromue obbeMbl pactsopa HCI: 13,00;
13,05; 17,35; 17,40 mn. PaccumraiiTe MOJSPHYIO KOHIICHTPAIMIO pac-
TBOpA MHIIEPa3uHa C JIOBEPUTEIHLHBIM HHTEPBAIOM. Kak u3MeHUTCS 1U-
pHHA JIOBEPUTEIHHOTO WHTEpBANla, €CIIM YYeCTh CIy4aliHyIO MOrperl-
HOCTh onpeaencHus kounentparuun HCI?

4, PaccuunTaiitesHaueHuspHpacTBOPOBUPACTIONOKUTEHX BIIOPSII-
keBospactanusapH: a) 0,10 M Ba(OH),b) 0,10 M H,C,04, ¢) 0,10 M
Cu(NO3),, d) 0,10 M NH.F, e) 0,10 M ol-aJIaHHH,
f) 0,10 M NaH,PO,+0,020 MNaOH,

g) 0,050 M CH3;COOH + 0,050 M CH;CH,COOQOH, h) 0,10 M
rekcametiinenguamud + 0,10 M HCI, i) 0,10 M Na,H,EDTA.

5. HaBecky muruapara maseneBoit kuciotsl H,C,0,42H,0 pactBopu-
T B BOJIC W K TIOJY9EHHOMY pacTBopy mobasuiu 5,00 T amerata amMmMo-
Hus, mociie yero pH pactBopa cran paBeH 4,50. Paccuuraiite maccy
HABECKH JUTUApATA [ABEIICBON KUCIIOTHI.

6. PaccumraiitesnauenuspHubydepHolieMKkocTHpacTBOpa, COIEp-
JKAIIETOo alleTaT HATPUS U MIPOMMOHOBYIO KUCIOTY B AHATUTHYCCKUX KOH-
nenTparusax 0,100 monws/n kaxmoro.Kak m3amensTcs 3Hauenus pH u «
mpu godasaenuu k 100 M atoro pacrtsopa 100 mi 0,0500 M HCI?

KP3-1

1. BeoruuciuTe BEeNMMYMHY YCIOBHOM KOHCTaHTBI 0Opa30BaHUs KOMII-
nekconataMY, HEOOXOAUMYIO IS BBITIOJIHCHHUS KOMIUIEKCOHOMETPH-
gyeckoro TutpoBanus 0,010 M pacTBopa conu MeTana ¢ MOrPeIHOCTHIO
He 6onee 0,5 %. Pa30aBieHue HE YUUTHIBATD.

2. Kaxum n0omKHO OBITh 3HAYEHHE YCIOBHOW KOHCTaHTHI 00pa3oBa-
HUs KoMmiuiekca MInd i cBefeHWs: WHIMKATOPHOW TMOTPEIIHOCTH K
HYJIIO, €CIIM M3MEHEHUE OKpacku pactBopa HabOmomaercs npu 90 %
TIpeBpalieHny HHIuKkatopa? PazbaBieHne He YIUTHIBATE.

3. BrlumcnnTe MHINKATOPHYIO TOTPEITHOCTH JIJISI THTPOBAHHS BOC-
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cranoputens  Redyoxucmurenem  Ox;(30x; + Red, < 3Red; + Ox;)c
MHINKAaTOpOM, s kKoToporoE” = 0,188 B.OGIiee 4KCIO IEKTPOHOB B
peakmun paBHo Tpem,E;* = 0,455 B,E,” = 0,138 B. IlosBousier iu pas-
HOCTB ()OPMaJIbHBIX OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX IMOTCHIINAIIOB
nap IO0CTHYb B TOUKE SKBUBAJICHTHOCTH MOJIHOTHI IpeBpanieHus 99,9 %7?

4. OO6pasen ctanud (OCHOBHBIE KOMITIOHEHTBI — JKEJI€30 M HHUKEJIb)
Maccoii 3,1462 T paCTBOPIIIN B COJSIHON KUCIIOTE C J00aBIICHUEM a30T-
HOW KHCJIOTHI, TOJYYCHHBIH pPACTBOp IMEPEHECTH B MEPHYIO KOJIOY
o6semom 500,0 M1 ¥ TPOAHATTU3UPOBAH TBYMS METOIaMH.

e Ha xommiekcoHoMeTpudeckoe turpoanue mpu pH = 5,0 B mpu-
CYTCTBUU TapTpaT-nOHOB B PaBHOBECHO KOHIICHTPAIIH
0,10 Mob/MaMMKBOT aHAIM3UpyeMoro pactBopa oObemom 10,00 M
mpacxomoBaiu B cpeaaeM 19,40 M 0,05500 M pacteopa D/ITA.

e Ha TuTpoBaHME aNMKBOT aHAJIU3UPYEMOTO pacTBOpa 00bEMOM
50,00 mi mocie koimuectBenHoro Boccranosienus Fe(lll) mo Fe(ll) u3-
pacxoznoBanu B cpegHeM 24,00 mut 0,1250 N pacTBopa nuxpomara Kajusl.

PaccunraiiTe ycimoBHBIE KOHCTAHTHI O0Opa30BaHUSA KOMIUIEKCOB METAI-
noB ¢ DJITA u 060oCcHYHTE BO3BMOXHOCTh MX KOJUYECTBEHHOTO OMpee-
JieHnss. MOKHO JIM TIPOBECTH TUTPOBaHWEe Oe3 TapTpar-uoHa? Berauciu-
T€ MPOIICHTHOE COJIepP KaHME JKejle3a U HUKETIS B CTaJIH.

5. BojHBII pacTBOp COJACPKUT OKCANAT HATPUS U IIABEICBYIO KHUC-
noTy. s onpeneneHus ero KOJIMIeCTBEHHOTO COCTaBa MIPOBEIIH aHAJN3
TIBYMST METOJIaMH.

e Ha tutpoBanne anmukBOT pactBopa oobemoMm 25,00 mur 0,1250 N
pacTBOpOM IEepMaHTaHaTa KaJisiB CEPHOKUCIION cpelle pacXoj TUTPaHTa
cocraemn (M): 38,65; 38,58; 38,60; 38,67; 38,55.

e Ha tutpoBanue anukBoT pacTBopa odsemom 25,00 ma 0,05000 M
pacTBOpOM THIPOKCHIA HATpus Mo (eHondrasenHy pacxoj] TUTPaHTa
coctasmia (Mn): 18,56; 18,59; 18,46; 18,59; 18,55; 18,65.

PaccuuTaiiTe MOJISIPHYIO KOHIIEHTPAIIUIO KUCJIOTHI ¥ COJU B PacTBO-
pe. Beruucnute nx OTHOCHTENBHOE CTAHAAPTHOE OTKIOHEHHE.
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6. PactBop o6bemom 50,00 M1, comepikariuii HaTpUEBbIC COIU Cep-
HOH, (pochopHON M a30THOW KHCIIOT, MPOIYCTHIIN Yepe3 Xxpomarorpadu-
YEeCKyI0 KOJIOHKY C CHJIBHOKHCJIOTHBIM KaTHOHHMTOM B H ' -popme, B3s-
THIM B U30BITKE. DJII0AT M IPOMBIBHBIE BOJBI COOpaIN B MEPHYIO KOJIOY
oobemom 500,0 Ma. M3 momydeHHOTO pacTBOpa OTOOpad alHKBOTHI
o6seMoM 25,00 MIT ¥ IPOAHATTUZUPOBAIH HX CIICTYIONTUMHI METOJIAMH.

e Turpoanme 0,05000 M pacTBOpOM THAPOKCHAA HATPHUSA IIO
dhenondranenny. Pacxon turpanTa — 17,50 M.

e Turporanue 0,05000 M pacTBOpoM ruApOKCHIA HATPHSI IO METH-
noBoMy opaHxeBomy. Pacxon turpanTa — 12,50 M.

e JleiicTBMEM IIMHKOBBIX ONWIOK B CHJIBHOIIECJIOYHON cpeje INpu
HarpeBaHUU BOCCTAHOBUJIM HUTPAT-HOH JI0 aMMHAaKa, KOTOPBI OTOTHAIH
B 50,00 M 0,05000 N pactBopa cepHo¥t kucioTel. [locie moriomeHus
BBIETTUBIIETOCS aMMHaKa Ha THTPOBAHNE W30BITKA KHUCIOTHI M3PACX0I0-
Banu 22,50 M 0,1000 M pacTBopa 1menouu mo MeTUIOBOMY KPacHOMY.

Paccuwuraiite copepikanue coieii (T/Mi) B ICXOAHOM pacTBOPE.

KP3-I11

1. Kakum pomkeH OBITh MOPSIOK 3HAYCHUH YCIOBHBIX KOHCTAHT
00pa3oBaHHs KOMILIEKCOHATOB JIBYX MeTaiioB (C; = C; = 0,010 moib/m)
U UX OTHOIICHHE, YTOOBI OBLJIO BO3MOXKHO pa3JelIbHOE OMpEACIICHUES
3THX METAJUIOB C MOIPEIIHOCTHIO, He npeBbimaroriei 0,1 %7

2. ONEHUTEHHIUKATOPHYIO MOTPENIHOCTh TUTPOBAHMS MBIIIBSIKO-
BHUCTOM KHCI0THI B pactBope ¢ pH = 1,00 pacrBopom nepusa(lV), ecnu
(dhopManbHBII MOoTEHIMAT HHIUKaTopa paBeH 0,56 B.

3. Conepxanue ruaka(ll) u xenesa(lll) onpenensror KOMIIIEKCOHO-
Merpuuecku. Ha tutpoBanne 20,00 Ma aHamu3upyeMoro pactBopa IMpH
pH =2,00 uspacxomoBanu B cpeanem 14,40 mur 0,06050 M pactBopa
OTA. A na tutpoBanue 15,00 M aHanu3upyeMoro pacteopa npu pH =
6,00 B mpucyTcTBUH aueTar- U GTOPUI-UOHOB B PABHOBECHBIX KOHIICHT-
parusx 1,0 mons/n u 0,10 MOJIB/JT COOTBETCTBEHHO MOTPATHIIM B Cpei-
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HeM 21,60 mu atoro e pactBopa D/ITA. Paccunraiite 3HaueHHs yCIIOB-
HBIX KOHCTaHT oOpa3oBaHusi KomiuiekcoHatoB ImHKa(ll) u sxemesa(lll),
OIIpeieInTe, Kakue KOMIIOHEHTHI TUTPYIOTCS B KaXJIOM ciiydae. Paccun-
TaiTe MOJISIPHBIC KOHIICHTPALIUH [IMHKA | JKeJe3a B PacTBOpE.

4. Hamecky TEXHHYECKOTO IIpemapara HUTPHUTA Kajdus Maccoit
0,9151 r pactBopunu B MepHO# kojbe oobemoM 200,0 Mi ¥ mpoaHau-
3UPOBAIM METOJOM JBOWHOTrO obpatHoro tutpoBanus.K 25,00 mn ana-
nu3upyemMoro pactBopa aobasumiau 20,00 M cTaHmZApTHOTO pacTBOpa
IepMaHraHara Kaiuus, Mo okoH4YaHuu peakiuu BBenu 20,00 ma cran-
JapTHOTO PacTBOpa IIABEIEBOM KHUCIOTHI, MOCIE YEero Ha THTPOBAHHE
M30BITKA TIOCTIETHEH 3aTpaTiIn B cpeaHeM 24,55 MIT CTaHIapTHOTO pac-
TBOpa NepMaHranata Kanus. CTaHIapTH3alMI0 pacTBOpa IepMaHTraHaTa
KaJIsl IPOBENH 0 AUTHApATy IaBeneBoil kucnotsl (1,7019 r pacTBopu-
Ju B MepHOH koioe Ha 250,0 Mut), Ipy 3TOM Ha THTPOBAHHUE aTHUKBOTHI
obbvemoM 15,00 mut pacxoj TuTpaHTa B cpeHeM cocraBui 15,85 mut. Bee
TUTPOBAaHUSl  MPOBOOWIM B  CHIBHOKUCIOW  cpexae.Hamumure
YPaBHEHUAONYpPEAKIMi W paccuuTaiiTe MPOIEHTHOE COAep)KaHue
HUTpHUTA Kanus B oOpasiie.

5. PactBop (hochopHOI KHCITOTHI ¢ TPUMECHIO CEPHON KHUCIIOTHI aHa-
JIU3APOBAIIH IBYMsI METOIaMHU.

e  AIMKBOTHI aHanu3upyemoro pactsopaodbemom 20,00 mir TuTpO-
Bamn 0,2024 MpacTBOpoM THAPOKCHAA HATPUS IO TUMOJIQTAJICHHY,
0o0beM TuTpanTa coctaBmi (mi): 24,95; 24,80; 24,90; 24,95.

e I3 anmkBOT aHanu3upyemoro pactBopa oobemom 10,00 M oca-
WA MarHui-aMMOHHK-(GochaT, BECOBYIO (opMy MOIYUYHIN MPOKAJIU-
BaHHEM,Macchl nupodocdara maraus cocraswim (r): 0,1116; 0,1120;
0,1119; 0,1120; 0,1122.

Paccuuraiite cpenHue 3Ha4eHNsT MOJISIPHBIX KOHIIEHTpalMid CEpHOU H
¢ochopHOI KUCIIOT U X OTHOCUTEJbHbIE CTAHAAPTHBIE OTKIOHEHHUS.

KP3-111
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1. Kakum pomkeH OBITh MOPSIOK 3HAYCHWH YCIOBHBIX KOHCTAHT
o0pa3oBaHUs KOMIUICKCOHATOB ABYX MeTayioB (C; = C; = 0,010 moib/m)
W UX OTHOIICHHE, 4TOOBl OBUTIO BO3MOXHO pa3/ieibHOE OIpe/elicHHE
3THX METAJIOB C MOIPEIIHOCTHIO, He mpeBbimaroriei 1,07 %.

2. OneHure MHIVKATOPHYIO MOTPEITHOCTH THUTPOBAHUS MBIIIBSIKO-
BUCTOH KHCIOTH B pactBope ¢ pH = 1,00 pactBopom nepusi(1V), ecnu
(hopMaNbHEIN IOTCHIIMAT HHIUKaTopa paBeH 1,62 B.

3. Conepxanne tmaka(ll) u marawms(l1)ompenensny KOMIUIEKCOHO-
Merpuuecku. Ha tutpoBanme 25,00 Mn aHamm3upyeMoro pacTBopa B
areratHoM Oydepe ¢ pH = 5,00 u paBHOBECHOW KOHIIGHTpAIMEH aleTaT-
nonoB 0,50 Mo/ moTpatuiu B cpeadem 22,50 vt 0,05580 M pactBopa
OTA. Ha tutrpoBanue 10,00 Ma aHanu3upyeMoro pacTBopa B aMMHay-
HoMm Oydepe ¢ pH=9,00 u paBHOBECHOW KOHIICHTpalMel aMMHaKa
0,20 Mo/ u3pacxomoBani B cpeaHeM 18,00 mir 3TOoro ke pacrBopa
ONTA. PaccunTaiiTe 3Haue€HHs YCIOBHBIX KOHCTAHT 00pa30BaHHs KOMII-
JICKCOHAaTOB I1IMHKA W MarHus, OIIpeJeNuTe, KaKue KOMIIOHEHTHI
TUTPYIOTCS B KaXI0M ciydae. Paccuuraiite MOJSIpHBIE KOHLEHTPALUH
KOMIIOHEHTOB B PacTBOPE.

4. Hagsecky kpuctamtoruapara cyibdura Hatpus maccor 1,0710T
pacTBOpWIN B MepHOH Koioe oobemMoM 250,0 MiT ¥ TIpoaHaTH3UPOBATH
MeToaoM obpatHoro tutpoBanus. K 20,00 ma pactBopa cynbdura HaT-
pust qobapwm 25,00 MIT CTaHAAPTHOTO PAcTBOpa AUXPOMAaTa Kajws, IOc-
Jie OKOHYaHHWS PEeaKIMH Ha TUTPOBaHHE M30BITKA AMXpoMaTa 3aTpaTHiiu
B cpenHeM 14,50 M pactBopa sxene3a(ll). CranmapTHblii pacTBop au-
XpoMmara Kajus IOpHUroToBiieH moHaBecke: 1,2381r B koibe oObeMOM
500,0 mi. Konrenrpammio pacteopa xenesa(ll) ycranoBunm THTpOBa-
HUEM CTaHJApTHBIM pacTBOpoM Amxpomata kamus: Ha25,00 mn motpa-
T B cpexreM 19,90 mir pactBopa TuTpanta.Hammmure ypaBHEHUS
rosrypeaknuid. Paccunraiite Maccy cynbhuTa HATPUS B aHATH3UPYEMOM
pacTBope 1 KOJIMYECTBO MOJIEKYJI BOJbI B KPUCTAIOTHIpPATE.

5. PactBop kapOoHaTa HATPHSI C IPUMECHIO IIETI0UH MPOAHATUZUPO-
BaJIH JIBYMSI METOJIAMHU.
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e AmukBotel 00bemMoM 10,00 mit TurpoBanu 0,1552 M pactBopom
COJITHOW KHCJIOTHI TI0O METHJIOBOMY OpPaHXEBOMY, OOBEMBI THTpAHTA
cocraBuwiu (min): 41,10; 41,25; 41,32; 41,22; 41,30.

o U3 anukBot 00bemMoMm 20,00 Ma ocaamiiu KapOOHAT KaJlbIHs, KO-
toperit mpokammm mpu 900 °C, MacchiBecoBbIX (hopMcocTaBmiIH (T):
0,3365; 0,3380; 0,3360; 0,3355.

Breruncnure cpeanne 3HaUEHUS MOJISPHBIX KOHIIEHTpAIMii kapOoHarta
Y THJIPOKCHUJIA HATPUS U UX OTHOCUTEJIBHBIC CTaHIAPTHHIC OTKJIOHCHUS.

KP3-1V

1. PactBop, coxepxarmmii mean(ll) m maramii(ll) B aHamuTHIecKuX
koHueHnTpausx 0,020 mons/n, tutpytor 0,020 M pactBopom D/ITA B
Oydepe ¢ pH=5,00 u paBHOBECHOW KOHIIEHTpAIUCH alleTaT-UOHOB
0,20 momnb/1, uamukarop — 1-(2-mupuamnaszo)-2-uadron (ITAH). Oboc-
HYHTe, coaep)kaHHe KaKOro KaTHOHa MOXKHO OIPEIeNUTh B JaHHBIX
ycnoBusix? Beraucnute ni1st Hero 3HaueHue PM B Touke SKBUBAJIEHTHOC-
1. PaccumraliTe 3HaueHHE MHAMKATOPHOM MOTPEUIHOCTH. B KOHEUHOM
Touke TUTpoBaHus 50 % MHAUKATOpPA CBSI3aHO C METAJIJIOM.

2. PactBop ruapoxunHona CgHs(OH),c aHanuTHyeckoil KOHIEHTpa-
mmeit 0,010 N tutpyror 0,010 N pactsopom Bananara VO,' B 2,0 M pac-
TBOPE COJISIHOM KHCJIOTBI, HHAUKATOP — JU(QEHUIaAMUHCYIB(GOHOBAS KHC-
nota.llporekaer nmu Ox-Red peakuus kommuectBeHHO?Paccuuraiite
3HayeHne OXx-Red moreHumana TUTPyeMOW CHCTEMbI B TOYKE IKBHBa-
JICHTHOCTH 1 MHAUKATOPHYIO NOTPEIIHOCTb.

3. PactBop Opomuna kanus ¢ konueHntpanuei 0,040 Moab/1 TUTPYIOT
0,040 M pactBopoM HuTpara cepedpa mo meroxy Mopa. PaBHoBecHas
KOHIIGHTPALUS XPOMATa KaJTHsl BOIH3M KOHIA THTPOBAaHUs paBHa 5,0-107
Moub/n. IIporekaer nu peakiusi ocaxneHus Ha 99,99%? Paccuwuraiite
3HaueHus PAJ B Toukax D =0,999; 1,000; 1,001 m koHEUHOU TOUKE.
MOXHO JH CUMTaTh, YTO MHIUKATOPHAS IMOTPEHIHOCTH TUTPOBAaHUS B
aTHX ycaoBusx menbie 0,10%7?

4. Jlns onpeneieHus coaepskanus BuHHOM kuciotel H,C4H4Op 1 ee
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HatpueBoit comn Na,C4H,O B pacTBOpe MCIOMB30BAN IIEPUMETPHIO H
KHCIIOTHO-OCHOBHOE TUTPOBAHHE.

e K 10,00 st ananusupyemoro pactBopa goodasnsum 25,00 ma pac-
tBopa Ce(lV), Ha THTpOBaHHEe M30BITKA KOTOPOro 3aTpaTwiau 17,50 M
pactBopa Fe(ll). Pactsop Ce(lV) mpurorosien mo Hasecke: 10,9650 T
Ce(NH,)2(NOg)e B 200,0 M. Konuenrpanuto pactsopa Fe(ll) onpenenu-
A U3 CIEAYIONMIET0 COOTHOIICHUA: Ha TUTpoBanue 15,00 Mi pactBopa
Ce(IV) zarpatunu 18,75 Mt pactBopa Fe(ll). B cumsHOKHCION cpeme
BUHHAS KHCJIOTA OKHUCIISIETCS IO YTIIEKUCIIOTO Ta3a.

e Ha turposanue 50,00 mn ananm3upyemMoro pactBopa mno QeHo-
¢ranenny nzpacxogoBanu 12,50 ma 0,04400 M pacTBOpa mmIENOUH.

Paccuwratite, ckonbko rpammoB H,C4H,O 1 Na,CyH,Og-2H,0 6b110
B3sTO [t npurotosiaeHust 500,0 M aHamusupyemoro pacteopa. OueHu-
Te abCONIOTHBIC TTOTPEITHOCTH MAaCChl KUCIIOTHI M COJIH, YUUTHIBAsS, UTO
OTHOCHUTEIbHAS MOTPEUIHOCT A nepumerpuu — 0,50%, 11st KUCIOTHO-
ocHoBHoro tutpoBanus — 0,40%. C y4eToM pacCUYMTaHHBIX HOIPEIIHOC-
TEW KOPPEKTHO 3aIHUIIINTE MACCHI.

5. Copepxanue ¢(ochaT-HOHOB B PacTBOPE ONPENEISUIM METOAaMU
KOMILJICKCOHOMETPHUHU U apreHTomerpuu 1o donsrapy.

e K 20,00 mn ananusupyemoro pactBopa nobasmsui 25,00 mi
0,05020 M pacteopa maruus(ll), mocne ormenenus ocaaka MgNH4PO,
n30biTok MarHus(ll) orrurposeiBam 0,04040 M pactBopom DJITA.
Pacxon TurpanTa coctasun (min): 22,50; 22,45; 22,55.

e K 15,00 mn ananmmsupyemoro pactBopa noOasmsiu 25,00 mi
0,1000 M pactBopa HUTpaTa cepebpa, Mociie OTACICHHS 0CaaKa H30bI-
ToKk cepebpa orrutpoBbiBamu 0,1001 M pacTBOpoM pomaHuma KaJlvs.
Pacxon turpanra cocraswi (min): 17,15; 17,20; 17,10; 17,15.

Jia kaxzmoro MeToja pacCUUTalTe cpelHee 3HAaYeHHE MOJISPHOU
KOHIIeHTpau ¢ochaT-HOHOB B aHATH3UPYEMOM PacTBOpE M BHIOOpPOY-
HYIO JUCIEPCUI0. MOXXHO JIM CUMTaTh Pe3yJIbTaThl METOIOB COBIIAJAr0-
mmmu? [IpencraBbTe OKOHYATEIBHBIN pe3ynbTaT aHammusa (Py,, = 0,95).

72



9K3AMEH-I

1. Tlpm skcTpakuuy METAJUIOB XeNaTooOpasyIoMMHU peareHTaMu B
opraHmyecKyro (azy nepexofuT Takke N30BITOK peareHTa. [Ipemmoxute
1 00OCHYHTE METOA PEIKCTPAKLUUHM H30BITKA TAaKUX PEareHTOB, Kak §-
MEPKaITOXHHOJIUH (THOOKCHH) M alleTUIalleTOH (ypaBHEHUS PeaKinii).

2. Meto0M KpyroBoit ocajouHo# XpoMaTorpadun Ha Oymare, UMII-
PETHUPOBAHHOW  COJIBIO Pb*", MPOBOAAT  aHajiW3  PacTBOpA,
cozlepxcameroCZOf', I, PO43', S%B paBHBIX KoHIeHTparmmsx 1,0-10°
® MOJIB/1IL. Onpenenure MOPSI0K PACHOJIOXKEHHUS XpoMaTorpapuuecKux
30H U CXEMAaTUYHO M300pa3utTe Xpomarorpammy. UTo U3MEHHUTCS, €CIH
KOHIIEHTPALUIO NOAUI-MOHA YBEIUYUTD JI0 1,0-10'l MOJIB/1?

3. Kaxkue U3 ykazaHHBIX cOJel MOXHO OIMPEACISATh METOIAOM MPSIMO-
T0 KHCJIOTHO-OCHOBHOTO THUTPOBAHUS: TUAPOCYIb(AT HATPUA, CyIb(aT
amMmoHus, guruapogochat Hatpus. OTBeT obocHyiite. Hanumure ypas-
HEHHS Peaklnii, yKaKUTe TUTPAHTHI 1 HHAWKATOPHI (0e3 pacuera).

4. PactBop ci1aboil ONHOOCHOBHOW KHCJIOTHI C KOHIICHTpAaIUueit
0,07500 monb/1 o6vemoMm 20,00mi tutpyrot 0,1000 M pactBOpoM Tua-
pokcuaa Hatpus. [lpu noGasnenun 7,50 mn TuTpaHTa 3HaueHuepH pac-
1BOpa coctapisieT 5,00. Kakum OyneT 3HaueHuepH pacTBopa B TOYKE
SKBUBAJIEHTHOCTU? BpiOepuTe MHIMKATOP U TUTPOBAHHUS U OLIEHHUTE
WH/IMKAaTOPHYIO MOTPELIHOCTb.

5. PaccunraiiTe MUHIMaIIbHOE 3HAYCHUE pH, IPH KOTOPOM BO3MOXK-
HO KOMIUIEKCOHOMETPHYECKOE OMpEeNIeHue MarHus, eCIHero KOHIICHT-
panus pasua 1,0-107 MosIb/1, a 3a1aHHAs HOTPEIIHOCTH aHATH3A He 6O-
nee 0,1 %. Uem ompenensercs MaKCUMaNbHO JOIyCTHMOE 3HaYeHue pH
TUTSL DTOTO OTIPEIICIICHIS?

6. Ecmu cpaBHHTH CTaHIApTHBIC MOTCHIMAIBI OKHCIUTEIHLHO-BOC-
craHOBHTEBHBIX ap Cu’*/CU™ 1 /21", mogoMeTprdeckoe onpeieaeHne
Cu?** mpesncraBisiercs HEBO3MOXKHBIM. OGOCHYiTE BO3MOKHOCTb ITOM
AQHAJIMTUYECKOHN PEaKlu B COOTBETCTBYOIIUX YCIOBUSIX.

7. Ilpm rpaBUMETPHYECKOM ONpEAETICHUU MOJIMOJCHA C 8-OKCHXH-
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HOJIMHOM B 06pa3ue ctamuNel IMOJIYYCHBI CJICAYIOINHUC MACChl BCCOBBIX
dopm (T = 130 °C):

Macca HaBECKH, T 0,4888 0,3920 0,4950 0,4990
Macca BecoBO# (DOPMEI, T 0,2456  0,1980 0,2525 0,2496

Brraucnure nporieHTHOE comepikanue MomuoaeHa (Pyy, = 0,95). Cun-
Tasi 3HaUYCHWE OTHOCUTEIHFHOTO CTAaHIaPTHOTO OTKJIOHEHHUSI IOCTOSTHHBIM,
HaIUTE YKMCII0 MapaJuUIeIbHBIX ONPEICIICHUH, IPU KOTOPOM aOCOIIOTHAS
MOTPEIIHOCTh aHau3a (JIOBEPUTEIIBHBIN UHTEPBANI) IS 00pasia CTalu
No2 ¢ conepxanmnem monnbdaeHa 15,56 % ue npessicur 0,10.

3K3AMEH-II

1. Jlns paspmeneHus OJHO3aMEUICHHBIX IUTU30HATOB cepedpa(l)
uptytu(Il) ucnonssyror pesxcrpakuuio 1,0 M pactsopom NaCl 8 0,10 M
HCI. Paccumnraiite k03)HHUIHEHTH pacIpeieIeHnsT KAaTHOHOB U (haKTop
o0oraieHus Mpyu PaBHBIX 00bEMaxX BOJHOW M OpraHudeckoi (a3 u pas-
HOBECHOU KOHIIeHTpanuu qutn3oHa B CCly — 1-10™* mons/i.

2. KpaTtko ykaxuTe ONTUMAaJbHBIC YCIOBHS OCAXKJICHUS Cyibdara
Oapust B rpaBuMeTpun. Joctatouno jau 30 %-oro m30biTka Xnopuga 6a-
pust ans koiaudecTBeHHOro ocaxaenus 0,30 r cynmbdar-nona u3 300 mn
pactBopa ¢ pH = 2,00? B pacuete yurute Bce (aKTOphI, BIUSIOIIME Ha
PacTBOPUMOCTb.

3. CrangapTHbIi 00pa3en IBYXKOMIIOHEHTHOTO CIUIaBa ¢ MacCOBBIM
ortnomenreM Pd/Ag =0,6720 pacTBOPSIOT B a30THOM KHCIIOTE U IIPOBO-
IST KOMUUeCTBeHHOe ocaxaenne mnammagus(ll) auMeTHIrInoOKCHMOM.
Maccst Becosbix popm (T = 130 °C) npeeneHs! Hinke:

Macca HaBeCKH, T 0,3540 0,5020 0,3190 0,2634
Macca BecoBoit popmer, T 0,4520 0,6436 0,4067 0,3383

HOHYH_ICHEI JIM B METOZC aHAJIM3a CUCTEMATHYCCKas HOI‘pGH_IHOCTI:?

4. Paccuuraiite 3HaueHHEepH pacTBOpa, MOIYUYUBIIETOCS IMPHU JO-
6asneann20 M 0,17 M pactBopa comstHOM KucnoTel K 200 Miarerat-

74



Horo Oydepa ¢ pH = 5,06 u cnaye = 0,10 Mob/m1.

5. Paccuwmraiite Bce QyHKIMH, XapaKTEPHU3YIOIINE TIYOHHY TPOIIEC-
ca KoMIuiekcooOpaszoBanus, 1 Taums(l11) B pactBope ¢ paBHOBeCHOM
KOHIIEHTpallMe WOIUI-MOHA 1,0-10™ mous/m1. Kakyo ©3 uMOauIHBIX
dopm tammusa(l1l) MokHO HCIONB30BaTh B KAayeCTBE AHAIMTHUECKOM,
€CIIU JIOMyCTUMas MOTPEIIHOCTh aHaIn3a coctaisieT 1 %7

6. Kaknmu 10omKHBI OBITH BEIMYMHBI YCIOBHBIX KOHCTAaHT 00pa3oBa-
HUSI KOMILJICKCOHATOB U MX OTHOLICHHE, 4TOOBI /IBa KaTHOHA IIPU COB-
MECTHOM HpUCYTCTBUM B KoHUIeHTpanusx 0,010 Momb/mMOKHO ObLIO
pasaenbHo onpeaenuth TutpoBanueM DJITA ¢ nmorpemHoctsio <1,0 %7?

7. Jl7s KOJWYECTBEHHOTO ONpEIeNIeHUs] CBIHIIA MCTIOIB3YIOT METO.
3amemnieHust: ceunel(I]) ocaxkmaroT B Buje Xpomara, IPOMBITBIA 0CaI0K
OTJIEJISIFOT, PACTBOPSIIOT B KUCIIOTE, JOOABISIOT M30BITOK MOAM/IA KaHs
¥ OTTHTPOBBIBAIOT BBLICTHBINUNACS WOJI PAaCTBOPOM THOCYNb(ara HAT-
pus.Hamumure ypaBHeHus Bcex nonypeakiuil. [IpuBenure dopmymy
JUIS pacdyeTa MacChl CBHHIIA TI0 00beMYy THTpPaHTa C M3BECTHBIM 3Haue-
HUEM HOpManbHOCTH.IlodeMy HEBO3MOXKHO MPsIMOE TUTPOBAHHE AMXPO-
MaT-HOHOB THOCYJIb(aTom?

8. PacTBOp MEpBUYHOIO CTaHIAPTA IS KOMIUIEKCOHOMETPHH T'OTO-
Bar u3 (0,9859 + 0,0002) r renraruapara cyiab(ara MarHus B MEPHOM
konoe oowvemom (200,0 + 0,4) mit. Ha TuTpOBaHME aJMKBOT 3TOrO pac-
tBOopa 0o0BeMoM (20,00 +0,02) M1 M3pacXomoBaHO B  CpEIHEM
(19,83 +0,04) ma pactopa DJTA. Paccunraiite xoHreHTpamuo DJTA
Y OLICHHUTE MOTPEIIHOCTh €€ OTPEICIICHUS.

IK3AMEH-III

1. YUto Takoe cimydallHbIE M cUCTeMaTHueckue norpemnoctu? Kakoe
BIMSHAC OHM OKAa3bIBAIOT HAa BOCHPOW3BOJIUMOCTh W TPABHIBHOCTH
pe3ynbTaToB aHanu3a? Kak oOHapyKHBalOT U yCTPAHSIOT CUCTEMATHYEC-
KM€ MOTPEeHOCTH?

2. Kakwne BemiecTBa MOKHO OIPEICITUTH METOAOM TIPSMOTO KHUCIIOT-
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HO-OCHOBHOTO THUTpPOBaHHUS: cepHas KucioTa; ruapodocdar HaTpwus,
oKcayaT aMMOHus; nuruapodocdar kamus; kapOoonat Hatpusi? BeiGepu-
te turpadT: HCl unmu NaOH, manwmmre ypaBHeHHs peaxiiuii, paccu-
Taiite 3HaueHue PH B Touke 3kBHBajeHTHOCTH 1ya TUTpoBaHus 0,10 N
PacTBOpPOB, YKAXKUTE HHIUKATOPHI.

3. [nis onpenenieHus XJIOpUA-MOHOB UCIIONb3YIOT TUTPOBAaHUE HUTPaA-
tom pryt(ll). Kakyro u3 xmopunusix ¢opm prytu(ll) MoxHO cumuTaTh
AHAJIMTUYECKOM, €CIM KOHLEHTPAHI XJIOPUA-HOHOB B aHAIU3UPYEMOM
pactBope jaexut B auamazone 0,010+0,10 mosb/n, a momycTumas Io-
IPEUIHOCTh aHaiu3a coctasnsgeT 1,0%?

4. Paccuuraiite 3Ha4eHHe (OPMAILHOTO OKUCIUTEIEHO-BOCCTAHOBHU-
tenpHoro mnorenruaia mapsl HCNO/HCN oTHOCHTENBHO CTaHAapPTHOTO
BOJIOPOJTHOTO 3JIeKTpoa B pactBope ¢ pH = 7,00.

5. MoxHo nu oOHapyxuth nuHK(ll) B pacTBOpe Hax ocaikoMm THI-
pokcHa peaknuen ¢ nutu3oHoM, ecim PH pactBopa pasen 13,07 Ilpe-
nen obnapyxenns muaka(ll) pasen 1,010 /.

6. Pacteop comepxur mo 5,010° moms/n cepe6pa(l) u memu(ll) u
1,0 Mmons/n1 constHOW KHCIIOTBI. MOJKHO JM KOJHMYECTBEHHO PA3IEIHTh
KATHOHBI OJHOKPATHOI SKCTpaKuueil paBHbM o6bemoM 2,010 M pac-
TBOpa IUTH30HA B YETHIPEXXJIOPUCTOM yriepoje?

7. Paccuwmraiite maccy HaBecku KBaciioB FENH4(SO4), 12H,O mms
MPOBECHHUS TPABUMETPUUCCKOTO aHajiM3a C TOTPEITHOCTHIO 3a CUeT
B3BemmBanus He Bbime 0,10 %, ecnu sxeneso(lll) ocaxnmaror B BUIE
THIPOKCH/IA, BECOBYIO (POPMY MHOIYYarOT MPOKAIMBAHUEM.

8. Hamecky kapbonoBoii kuciotel (CH,),(COOH), maccoii 1,3400 r
MOMECTWIM B MEPHYI0 KOOy oObemoM 250,0 MiT U J0OBETH IO METKH
Bojoii. Ha TutpoBanme 25,00 M1 pacTBOpa KUCIIOTH IO (peHONMPTaICHHY
3atpatunm B cpegHem  2225wmn 0,1020 M pactBopa NaOH.
BrrarcnuteMosipHy0 MacCy 3KBUBAJICHTA KHUCIOTHI, UACHTU(DUITUPYHTE
ee.

9. st ompenenenust cymmapHoro conepxkanusi kanbumsa(ll) u mar-
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(1) anukBoTH aHanMU3MpyeMoi Boasl 00bemMoM 50,00 Mt TUTpOBaH
0,01145 M pactBopom DTA npu pH = 10,0; cpennuit o0beM TUTpaHTa
paBen 12,00 mut. [l onpenenenns conepskanus Kanbiusi(l) amukBoThI
Bonbl 00bemom 100,0 Mt turpoBanu 0,01145 M pactBopom DATA mpu
pH > 12,0; cpenumii oovem tutpanta — 17,35 mu. Paccumraiite mossip-
Hble KoHIeHTpanun Kaneisa(ll) n marausa(ll) B Boge u abCoOMOTHEIE TT0-
TPEIIHOCTH ITUX BEIMYHH, y4uThiBasi, 4To S(V5;74) = 0,05 M B 06omx
TUTpoBaHuUsX. [IpencTaBbTe KOPPEKTHYIO 3aUCh PE3yIbTaTOB aHAJIN3a.

10. [l mpoBepky KadyecTBa Iperapara CyiabhuTa HATpUsS HABECKU
Na,SO3 nobasmsmu k 50,00 M 0,1000 N pactBopa nozga (B Kl), u36srrox
M0J1a OTTUTPOBBIBAIIN PACTBOPOM THOCYIIb(aTa HATPUS:

My T 01672 02036 01769  0,1987
V(Na;S;05), m1 24,00 18,50 22,35 19,10

CranmapTH3aIiio pacTBOpa THOCYJh(aTa HATPUS MPOBOIUIA METO-
oM 3amerieHus mo auxpomary kanus (0,4927 r B konde 100,0 min): Ha
20,00 mi pactBopa K,Cr,0; pacxogoBanocs B cpeanem 20,10 mn pac-
tBopa Na,S,0;. Paccumraiite mpoleHTHOE copepkaHue CylIb(puUTa HaT-
pusl B Tipeniapare, cjeliaifiTe BBIBOJ O €r0 KadyecTBe, €CIM COTJIACHO cep-
tudukaty %Na,SO; > 97,0 %.

PACYETU NPEJACTABJIEHUE PE3YJIBTATOB AHAJIU3A

AHaTUTHYIECKUE ONPEICTICHIUS PEAKO OBIBAIOT MPSIMBIMHE; YaIlle UCKO-
MO€ 3HAYCHHE HAXOST 10 €ro 3aBUCHMOCTH OT ABYX HIIM OOJIBIIETO
YKCIia BEJIMYNH, HAHICHHBIX MPSMBIMUA U3MEPCHUSMHU.

Kaxnas u3 ctaguid aHanm3a xapakTepu3yeTcsl CBOEH MOTPENIHOCThIO,
KOTOpasi BXOJUT B OOIIyI0 TOTPENIHOCTh aHanu3a. Hanpumep, ecau pac-
TBOP TOTOBHUTCS IO TOYHON HABECKE BEUIECTBA B MEPHOU KOJIOE M3BECT-
HOTro 00beMa, TO €ro KOHIICHTpAIHs sBJIsieTcsl PYHKIMEH TpeX He3aBHCH-
MBIX BEJIMYWH: MacChl HAaBECKH, 00beMa KOJIOBI M MOJISIPHON Macchl Be-
miectBa. OTHOCUTENbHASI MOTPEIIHOCTh OMpPEACNCHUs MOJISIPHOM MaccChl
BEIIECTB — BEIMYMHA TOPA3I0 MEHBIIAA M0 CPABHEHHIO C OTHOCHTEIb-
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HBIMH TIOTPEITHOCTSIMH U3MEPEHHSI MacChl M 00beMa, TIOATOMY MPAKTH-
YECKHU HE CKa3bIBAE€TCA HA MOTPEIIHOCTH KOHLIEHTpaIMu pacTBopa. Ta-
KHM 00pa3oM, TIOTPEIIHOCTh KOHIIEHTPALMU IIPUTOTOBIEHHOTO PacTBOpa
CKJIQJIBIBACTCS U3 MOTPEITHOCTEH B3BEIIMBAHUS U U3MEPEHUS 00beMa.

Jnist pacdeToB, KaK MPaBHIIO, MPUXOIUTCS UCIIOJIB30BATH aTOMHBIE U
MoJIsipHBIE Macchl. OHU TOJDKHBI OBITH B3AThI CO BCEMU 3HAYAILUMHU LIU}-
pamu. [y pasHBIX 3J€MEHTOB aTOMHBIE MAacChl OIPEIeNICHbl C Pa3HOH
MOTPEIIHOCTBIO, YTO HAXOAUT OTPAKEHHE B PA3IMYHOM YHUCIE 3HAKOB
nocJie 3anAToil. B Tabnmiie aTOMHBIX Mace (CM. CIIPaBOYHMK 1O aHAJIUTH-
YeCKOH XMMUH) MOTPEHIHOCTh MocieHel 3Havame unudpsl paBHa + 1
Wiy + 3, ecly OHa BbIAEIEeHA MEIKUM MPHUPTOM.OKpYTIeHHE aTOMHBIX U

MOJIIPHBIX MacC TOJBKO JO IEJbIX 3HAYCHUH NPHBOJMT K TrpydoMy

HCKaAXXCHHUIO ( 3aBBIIIICHHUIO WUJIIH 3aHI/I)KeHI/IIO) PE3YILTATOB pacy€Ta.

Pesynprar ananm3a qomKeH OBITh BRIPRKECH YHCIOM, KOTOPOE COJIep-
XKHT TOJIbKO 3HaYaIye muQpol.3Havanme nudpbl — 3T0 BCE JOCTOBEPHO
M3BECTHBIE MU PHI JAHHOTO YHCIIA TUTIOC TIepBasi HeIOCTOBEpHas nudpa.

JInsi OLIEHKH JIOCTOBEPHOCTH PE3YJIbTATOB aHAIN3a CIICAYET YYHUTHI-
BaTh peaJbHBIC BO3MOKHOCTH HCIIOJIb3yEMOTr0 METO/a WIIM METOJUKH. B
KAueCTBE CTATHCTUYECKUX KPUTEPUEB HPH ITOM BBICTYNAKOTCTAHIAPT-
HOE OTKJIOHEHHEAOCOIIOTHOE (S) WIIM OTHOCHTENBHOE (Sy), JOBEPHUTEIIb-
HBII UHTEPBAT (A,). [IpH OTCYTCTBUM KOHKPETHBIX TAHHBIX CUUTAIOT,
4TO MOrpenrHocTs (8) mocnenueis udpsr pasHa + 1.

Hynb, crogmumii B cepeiuHe Wik B KOHILIE YKCIIa, SBJISIETCS 3HavYallen
nugpoit. Ilpy mpaBUIBLHON 3aMyCH pe3yibTaTa aHalln3a HYJIU, KOTOpPEIC
HE SIBIAIOTCS 3HAYMMBIMH, CJIEIyeT UCKIIOYNTH, a Pe3ylbTaT MpeicTa-
BUTH B BUJE YHCJIa C HOPMAILHON (opmoii mpencrapienus:a-10", rae
a < 10. Hanpumep, ecnu uncno 1000 cogepxuT TpH 3Havamue LUQpEL,
TO TpaBHIBHO ero mpexcrasuth B Buge 1,00-10%. Ecnu B Hem weTsipe
3Havamme upsl, TO YHCIIO CIeayeT 3amucars kak 1,000-10°,

Hymu, crosmue B Hayane 4uclia, HE SBISIOTCS 3HAYallVMH, OHH
JIUIIb TIOKAa3bIBAIOT MECTO 3alaTOi B JECATUYHON apoou. Hampumep,
3HadeHne wmaccel obOpasma 0,10000 T MOXHO TIPEICTAaBUTH B BHIE
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1,0000-10™ r, ecri B3BEIIMBAHUE POBOIHUIN HA MUKPOBECAX C MOrPELL-
HocThi0O =% 0,00002 r. Ecnm B3BemMBaHWE MPOBOAWIN HA aHAIUTHU-
YecKuX Becax ¢ morpemHocTsiod =+ 0,0002 r, To mpaBHIbHOE Ipel-
crapnenue pesynsrata —0,1000 r wu 1,000-107 r.

Hesnavamue mudpbl UCKIIOYAIOT, OKPYTIIsis yucio. [Ipu atom ecnu
orOpackiBacMasi nudpa MEHbIIE 5, TO TOCIEAHsS 3Havamas mudpa He
n3Mensiercsi. Eciin orOpaceiBaemast mdpa 6ojIbIe Wiy paBHa 5, TO TOC-
JIeAHSISI 3HAYAIIAs UG Pa YBEIUIUBACTCS HA CIUHUILY.

Ecnu 3a nepBoii HenocToBepHO# Lmdpoil cienyer uudpa 5, To npu-
MEHSIOT U JIpyTroe MPaBUIIO: OKPYTJLIOT MOCJIEIHION 3Havalyo nudpy
10 OmKaiiero 4eTHOro 4ucia.

[MpuMep. BeIUUCINM U3 Pe3ybTAaTOB YETHIPEX MapaUICIbHBIX OIMpe-
nenenni 20,25; 20,20; 20,30; 20,15 micpentuii 00beM TUTpaHTA:

V = (20,25 + 20,20 + 20,30 + 20,15) /4 = 20,225 = 20,22 M.

KonuuecTBo 3Havammx nudp B YHUCHE, MONYYSHHOM B PE3yJbTare
BBIYHCIICHHUH, OTIPEIEIISIeTCS U3 CPABHEHUS MTOTPEITHOCTEN YHCeN B COOT-
BETCTBUH C MIEPEUNCICHHBIMU HIDKE TIPaBUIIAMH.

1) Ilpu cnokeHHHM U BBIYUTAHHUHM HECKOJBKUX BEIUYUH PE3YJIBTAT
BBIUUCJICHUS 3aIIUCBIBACTCS C TAKUM YHCIIOM 3HAKOB II0OCTIE 3alATON, KaK
B CJIAra€MOM C HaUMEHBIIUM YHCJIOM JIECSITUYHBIX 3HAKOB, I0TOMY YTO
OHO M3BECTHO C HauOOJIbIIIeH a0COIIOTHOMH TOTPEIIHOCTHIO(D).

Hpumep. PaccunraeM MosIpHYIO Maccy cynbdar-HoHa U Cynbdara
Oapus:

As =32,06+£0,01;, Ay =159994+0,0001, Ag,=137,34+0,0%;

M =32,06+4-15,9994 = 96,06; M g;550, =137,34+96,06 = 233,40.

2—
s0Z
2) Tlpu yMHOKCHUU U JCJICHUH KOJMYECTBO 3HAYANIMX HU(P KOHEU-
HOTO Pe3yJbTaTa ONpPEACIIIETCS YHCIOM, UMEIONINM HAHOOJBIIYI0 OTHO-
CUTEILHYI TOTPEITHOCTh (O;) M HAaWMEHBIIEEe KOJIMYSCTBO 3HAYAIIUX

uudp.
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Hpumep. BrruuciuMm 3Haue€HHUE TPaBUMETPHUECKOro (akTopa s
ompeiecHus CyIb(haT-uoHa B BHIE Cylbdara Oapus u Maccy cynbdar-
MOHA JUIA CIIy4asi, KOTa Macca BecoBoit popmel paBHa 0,3050 T:

F =Moo /Maaso, =96,06/233,40 = 0,4116;

2—
s03

m._, =F-Mgago, =0,4116-0,3050 = 0,1255r.

2—
S0

3) Jlorapupmuveckue BETMYUHBLIODKHBI COJCPKaTh B MaHTHCCE
Takoe XK€ KOJUYECTBO 3HAaYamuX IUQp, KaK U HCIOJIb30BaHHBIC NPU
pacuere HecreneHHble uucna. [{udpsl, mony4yeHHbIe IPU JIOTaPUPMHUPO-
BaHWU CTETIEHHOTO YJIEHA, HE SBISIFOTCS 3HAYAIINMU.

[pumep. Paccuntaem oTpuriaTenbHbIi JorapudM MPOU3BEICHUS pac-
TBOPUMOCTH CyJibdara Oapus 1mo 3HadeHHI0 Ks M KOHCTaHTy oOpa3oBa-
HUS KOMILIEKca 0apus ¢ cyabhaT-nOHOM M3 3HAYCHHUs Jiorapudma 3Toi
BEITMYMHBI(CM. CIIPABOYHUK 110 aHATUTHICCKON XUMUH):

K=11-10"  pK, =—rgK, =997;
(9B =236, B, =109 =23.10%

4) Tlpu BO3BEACHUM YHCIA B CTCICHHOTHOCHTEILHASMOTPEITHOCTD
pe3ynbTaTa YBEIHYUBACTCS B YHCIO pa3, PABHOE CTETICHH.

Taxum 00pa3om, Mpu BO3BEICHUN B KBAIpaT OTHOCUTEIbHAS TIOTPEIIl-
HOCTh YBEJIMYMBACTCS B JIBA Pasa, a MPU M3BJICUCHUH KBAPATHOTO KOPHS
OHa YMEHBIIACTCS B J[Ba pasa.

Hpumep. PaccunraeM pacTBOpUMOCTH Cyjb(aTa Oapust B HACHIIICH-
HOM BOZHOM PacTBOpE:

s=5y+[Ba’" 1=K, B ++/Ks;
Sp=11-1071.2,3.10% = 2,5-10® mons/x;

S{(Kg)=%01-10°/11.107% ~ +1.107%;
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[Ba?*]=+11-10%0 =105.10°%; §,~ 451072, 5~+5.107";

$=25-10"%+1,05.10° =1,05-10"° momb/1.

IMepeurcrieHHble BBIIIE MPABUIa OOpAIICHHUS CO 3HAYANUMH ITU(pa-
MU TPH MAaTEMAaTHYCCKUX OMEPalHUsAX MOXKHO CTPOro 0OOCHOBATH Ha
OCHOBE 3aKOHa PaCIpPOCTPaHECHHUS TOTPEITHOCTEH.

Pe3ynpTaThl rpaBUMETPHUYECKUX U THUTPUMETPHUUECKUX OIpeesICHHUN
B TOJlyMHUKPOAHAIU3e AOJDKHBI OBITh IMpPEACTaBICHBI B OOJBIIMHCTBE
CIIy4aeB B BUJIE YHMCEI, COEPIKAIINX YEThIpe 3HaYaIue U pol, 4To CBS-
3aHO C TMOTPEIIHOCTHIO0 M3MEPEHUs] MacChl BEIECTB HAa aHAJTMTHYECKUX
Becaxd =+ 0,0002r W OTHOCHTENBHOW MOrPEIIHOCTHIO H3MEPEHUS
00bEMOB PaCTBOPOB € MTOMOIIBIO MEPHOI TOCyAsl (MEpHBIC KOJIOBI, TTH-
neTku Mopa) BToporo kimacca TouHocTHO, =+ 0,10 %. AOcomoTHas
MOTPEIIHOCTh OTcueTa obovema mo Oroperke coctasuser 0,03-0,05 mu,
MOATOMY PE3yJbTATHI CIEAYET BCErIa 3aliChIBATh C YETHIPbMS 3HAYAIIHU-
MU mudpamu, T.. JO COTBIX Hojied MuutInTpa.OMHAKO €ciau pacxon
TUTpaHTa cocTaBwi, Hanpumep, 9,00 M, To 3amucath 00BEM TUTPAHTA
MOXHO TOJIBKO C TpeMs 3HAYallMMH LU(paMu U pe3yibTaT aHalu3a,
paccyMTaHHBIN C UCTOJIB30BAaHUEM TAaKOTO 00beMa, TOKE HE MOXKET CO-
nepkath OoJiee Tpex 3HaA4aIuX Hugp.

[To xomy pac4eToB 4acTo MPUXOTUTCS MPUOETaTh K OKPYTIICHHUIO TIPO-
MEXYTOUHBIX Pe3yibTaToB. [lepenucriBanue B TeTpaab Bcex mudp, Ko-
TOpBIC JACT KaJbKYJISITOP, CUJIBHO YCIOXKHSIET U 3aTPOMOKIACT PACUCTHI.
UTo0BI HE MPOMCXOAVIIO HAKOIUICHHUS OMIMOKHA OKPYTJICHHUS, B TIPOMEXKY-
TOYHBIX pacueTax CJIeIyeT COXPaHITh Ha OAHY IUGPY OOJbIIe, YeM Tpe-
OyIoT mpaBuiIa oOpaleHus co 3HAYaIlIUMU Iu(pamMu, B OKOHYATSITLHOM
pesynbpTaTe 3Ta nudpa oKpyrisercs.

[Ipu mpencraBiaeHUM OKOHYATENBHOIO pe3yjbTaTa CICAYeT UMETh B
BH]ly, UTOPE3YJbTAT aHAIM3a U €r0 MOTPELIHOCTh OJKHBI COAEP>KaTh
0JIMHAKOBOE YMCJIO 3HAKOB TOcie 3amsiTol. BennuuHa ciydaitHo# mo-
TPEITHOCTH (S, Ayog), TTOMYUCHHAS TIPH 00PabOTKE BEIOOPOUHOM COBOKYII-
HOCTH, SABJSCTCS CIydailHbIM umciaoM. [Ipu HeOonbimoM uucie onpee-
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JICHUH N = 5-6 OTHOCUTENbHAS TMOTPEITHOCTh Y TOTPEUIHOCTH COCTaB-
nset BenmuunHy35-30 %. [losToMy B BenuumHe S, Ay, CIEIYET OCTaB-
JIATH ABE 3HAYaIue MUdpPHI, €clid nepBas nudpa B HUX MEHBIIE TPEX, H
OJIHY 3Hayvalyr nudpy, eciiu oHa OOJIbIIe WK paBHA TpeM. B mocinen-
HEM cllyyae pe3yjbTaT aHanu3a CleayeT OKpyrmTh. Hampumep, mpu
00paboTKe pe3yNbTaTOB ONMpeAeNieHHs] MacChl BEMIECTBa IMOTydeHO (T):

M =6,515-10""; Ay, = 0,032:10™. KoppekTHOE MpeICTaBICHHE Pe3yilb-
TaTaaHaIM3aB 3TOM Clydae uMeT B M = (6,52+0,03)-10™ .
ITpumep.Paccuntaemno crienylommMm HIDKE JAHHBIM W TPaMOTHO

MpeICTAaBUMMAcCy HHKEISIB PacTBOPE, BHIIAHHOM ISl TpaBUMETpHYIEC-
koro onpenaencaus Hukeaa(ll) B Buae muMeTHITIIMOKCUMATA!

Ne oneiTa 1 2 3 4

Macca IMycToro TULJIS, T 12,5524 11,3875 12,0250 11,9505
Macca Turis ¢ ocagkom, r 12,7028 11,5377 12,1756 12,1013

Pe3ynprar rpaBUMETpHUUECKOTO aHATN3a BEIYUCIIAETCS 110 (hopMyIIe:

Ani 58,71

Ni 6. ¢h. M Ni(HD), 6. . 288,93

mg_ d) = 0,2032 . mg_ ¢.,

3HaueHne TPaBUMETPHUIECKOTO (haKTOpa MOXKHO B3SITh U3 CIPABOYHH-
Ka TI0 aHAJTUTHYECKOW XMMHUU WM BBIYUCIIUTH U3 aTOMHOM MacChl HUKE-
Tl ¥ MOJIIPHOWMACCHI AUMETHIITIIHOKCUMATa HUKEJIS.

PaccuntanHable MacChl HUKEIISI IIPUBCICHLI B Ta6JII/II_IC HHXKC:

Ne ombITa 1 2 3 4

Macca BecoBoit popmer, 00,1504  0,1502 0,1506  0,1508
Macca HUKes, T 0,03056 0,03052 0,03060 0,03064

Jia mpepcTaBieHHs pe3ysibTaTa aHalN3a PacCUMTHIBAETCS CpeaHee
3Ha4YeHHE MACChl HUKESI U IOBEPHUTEIIHHBIN HHTEPBAIT
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m=>m/n; My =3058-10"r;

S:\/(mi -m)?/(n-1) =10°° \/(22 +62+2%+6%)/3=5,10"r;

Ay, =+t(P,, f)-s/n; t(0,95,3)=318; A,, 6 =+8-10"°r.

006
B utore PE3yJIbTaT aHaJIn3a 3alIUChIBACTCSIB BHUEC:
my; = (3,058 +0,008)-107% r.

PACYETHI PABHOBECHI B AHAJIUTUYECKOW XUMHUHA

B OGonpmmHCTBE CiydaeB B peabHBIX CHCTEMaxXHapsIy C OCHOBHBIM
XUMHYECKAM PABHOBECHUEM IPUXOAUTCS YUYUTHIBAThH Psfl KOHKYPHPYIO-
X TporieccoB. [1oaxo/ K pemeHno TakuxX 3a/1a4 OMMCaH HUXKe.

1) Hamucath ypaBHEHHS BCEX PEaKIHii, KOTOPBIC MOTYT IIPOTEKATh.

2) 3anwcaTh BRIPAXCHUS JJIS1 KOHCTAHT PABHOBECHUS M HAWTH B COOT-
BETCTBYIOIIUX TAOJIHMIIAX CIIPABOYHHKA MO aHATUTUIESCKOW XHMHUU 3HAYE-
HUSI KOHCTaHT. Ecii HEoOX0MMble KOHCTAHTHI TIPUBEJICHBI B CIIPABOY-
HOW Ta0JuuIle B JIOrapu(pMUUECKOM BUJIC, TO MPH B3SATHH aHTUIOTApU}-
MOB IIOJIB3YIOTCS IIPAaBUIOM 3 OOpaIeHHs CO 3HAYAIIUMU U paMu (CM.
mpumep Ha c. 70).

3) Hamucatp Ui KOMIIOHEHTOB, TIPUCYTCTBYIOILIMX B CHCTEME, yPaB-
HEHMS MaTepHajIbHOro OaaHca.

4) TloacuMTaTh YHCIO HEW3BECTHHIX BeTUYHUH.OHOTODKHO OBITH
PaBHO YHCIYUMEIOIINXCS YpaBHEHUH (BKIIOYAsi BBIPAXKCHUsSI JJIsI KOHC-
TAHT PaBHOBECHs), TOJHKO B 3TOM CJIydae 3ajlaya UMeeT TOYHOe aireo-
panueckoe pemienue. Ecnu ypaBHEHHMIA MEHbIIIE, YeM HEU3BECTHBIX, TO
HaJI0 JOTMOJHUTHh CUCTEMY HPOMYIICHHBIMA HE3aBUCUMBIMUA ypaBHCHHUSI-
Mu. Ecnu Takue ypaBHEHHs HEe HAXOJATCS, TO 3ajada HE MOXET OBbITh
pemieHa TO4YHO. JIJisi MOMCKAa TPUONIKEHHOTO PElICHUs 3aJa4d HaJo
CJIeNaTh OMYIICHHUS, TIO3BOJISIFOIINE COKPATUTh YUCIIO HEU3BECTHBIX.

5) Cnaenath HEOOXOAUMBIC JOMYIICHUsI, YTOOBI YIPOCTHTH PEIICHHE
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3aavy Wi YMCHBIIUTDH YMUCJIO HCU3BCCTHBIX.

6) s HaxOKICHUS HEU3BECTHBIX PEIIMTh CHCTEMY YPaBHCHUIA.
ITpu BEIMOTHEHNHM aNTeOpPandecKX ONEpaIiii HCIOIb30BaTh MIpaBuIa 1—
4 oOparteHus co 3HaYalMMH UdpaMu 1 UX okpyrieHus (cm. c. 70-71).

7) IlpoBepuTh MPaBUIBLHOCTH JOMYIICHHUH, CACTAHHBIX 110 XOAY pe-
LIEHUS 3a/1a4H.

HpI/IMCHeHI/IC JaHHOI'0 IMOoAXO0Ja K PCHICHHUIO PA3JINYHBIX 3aJ1a4 Ha
paBHOBECHUA B aHAJIUTUYCCKOM XUMHUU MPOUJIITIOCTPUPOBAHO B pa3aciic 4.

OBPA3EILl BEAEHUS JIABOPATOPHOI'O )KYPHAJIA
Hara Koutpoabnas 3agaya
Onpenenenne kommyecreaHCIno crannapraomy pacteopyNaOH

1) TIpurorosmernel,0 1 0,10 M pacrBopa NaOH u3 koHIeHTpHPO-
BaHHOTO PacTBOPA!

Praon =14301/cM?; ¢\0=14,30 MOTIB/TT (TabIHUHOE 3HAUCHHME);
Vyaon =10-010/14,30 =7,0-10 % 1 = 7,0 mu.
2) TIpurorosnenne 0,1000 NpactopaH,SO,u3 cTangapT-TUTpa.

3) Cranmapruzanus pacteopaNaOH mo 0,1000 Npacteopy H,SO,.

K,, (H,S0,) =115-10%.CKa4yok Ha KpHMBOIl THTPOBAHHS CEPHOIl

KHCIIOTHI OTBEYACT 32 HEWTpaln3aluio 000MX MpOTOHOB. [l ycTpaHe-
HUSl KapOOHATHOW IMOTPEIIHOCTA TUTPOBAaHUS B KAYECTBE HMHIUKATOPA
JIy4Ill€ B3SITh METUIIOBBIN KPACHBIH.

MOHHpHaH U HOpMaJibHAd KOHICHTpAILlUU pPACTBOpa THUAPOKCHUAA
HaTpud COBIAAAIOT, U1 €€ pacucTa 3allUChIBACTCA 3aKOH 3KBUBAJICHTOB!

Nnaon Viaon = Nuosoq Viosos s

Ny s04 =0,1000 Momb/ir; V50, = 25,00 mur;
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Ne oneITa 1 2 3 4

VNaoH, MIT 24,05 24,10 24,00 24,10
CNaOH, MOJIB/IT 0,1040 0,1037 0,1042 0,1037

Crnaon = (1,040 +1,037 +1,042 + 0,1037) - 107 /4 =1,039 -10™" moms/1.

4) Cranpmaptuszaivs pacTBopa THIPOKCHIA HATPHUSINO HaBECKaM
STHTAPHOM KUCIIOTHI.

H,A:K,, =16-10°; K,,=2,3-10"°.06a mpoToHa KHCIOTH THT-
PYIOTCSI OTHOBPEMEHHO, MHIUKATOP — heHondranenH.

OnTumMansHasIMACCAHABECKH SHTAPHON KHCIOTHI BBIUMCIACTCS U3
3aKOHa DKBHUBAIEHTOBIIA 00bema Turpanta (NaOH) ~20 mur:

N naon Viaor =Miga /M, (H2A);

f, (HyA)=1/2: M, (H,A) = M (H,A)/2=118,089/ 2 = 59,046;

mem = Nyaon Viaon Mo (H2A) =010-0,020-59,046 = 0,12

IIpenensl BapbUpOBaHUS MACCHI HHTaDHOﬁ KHCJIOTHI.

miio, =0,10T;

Viidy ~ 24w, m{i% =0,10-0,024-59,046 = 0,14.

BzsTue HaBecOk SIHTapHOW KUCJIOTHI:

Ne omeITa 1 2 3 4

m(kansku ¢ HaBeckoi), 1 0,2265 10,2118 0,2463  0,2368

M(KaJIbKH TOCIIe 0,1015 10,1020 0,1023 0,1011
CCBHINaHus), T
m(H,A), r 0,1250 10,1098 0,1440 0,1357

TutpoBaHue SHTAPHOI KUCIOTHI paCTBOPOM THIPOKCHAA HATPUS:
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VNaoH, MIT 20,35 17,90 23,50 22,05
CNaoOH, MOJIB/IT 0,1040 0,1039 0,1038 0,1042

Crnaon = (1,040 +1,039 +1,038 +1,042) -107/3=1,040 - 10" mMous/m;

JlJis  OLICHKaMBOCIIPOM3BOAMMOCTH KOHIEHTpauu pactopaNaOH
BBIYHCIISIEM BapbUPOBAHMUSL:

Crnax : Crin 100% = w 100% = 0,4 %.
oz 0,1040

5) Turposanue pactBopa HCl crangaptaeim pactBopom NaOH.

s ycrpaHeHHus KapOOHATHOHN MOTPEITHOCTH TUTPOBAaHUS B KAYECTBE
WHANKATOpa Jy4Ile B3STh METHJIOBBI KpAacHbIH. 3aKOH 3KBHUBAJICHTOB
MMeeT BUIT:

CnaonViaoH = ChaiVhers  Cnaon = 01040 moss/.

Ve = 25,00 M
Ne omerra 1 2 3
VNaoH, MIT 19,95 19,90 19,85
Chcl, MOJIB/TT 0,08299 0,08278 0,08258
Ve = 20,00 Mo
Ne ombiTa 4 5 6
VNaoH, MIT 15,80 15,85 15,90
Chcl, MOJIB/TT 0,08216 0,08242 0,08268

Chor =8,260-107 moms/m; s=_ [ (¢, - (‘:)2/(n ~1)=2910"%
i=1

Myc) =Cpa V My

Kon6bl
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V.. =2500mM1 Mg = 36461

KoN0b
My =8,260-107%-0,2500-36,461=7,529-10" 1;
s (Mye)=29-10"-0,2500-36,461=2,6-10°r;

t(f=7P,, =095)=257, A, =t-s//n=28-10";

06

Myo = (7,529+0,028)-107" .

NPUMEPHI PELLIEHUS 3AJIAY IO AHAJIMTHYECKOMN
XUMHNHN

3agaya 1. B pactBop c mocrosHHbIM 3HadenueMpH = 4,00,conep-
xammii o 3,0-10™ monb/n coneit kaxmusi(ll) u mapranma(ll), noGasmm
8-OKCUXMHOJIMH JI0 aHAJUTUYECKOW KOHICHTPAIH 5,0-10'2 MOJIB/II.
[Tpown3onuio au KOTMYECTBEHHOE pa3/IeICHUE KATHOHOB?

Pemenne

I[J'I}I TOr0 YTOOBI OTBETUTE HA BOIIPOC, IIOCTABJICHHBLIN B 3aga4dc, HEOO-
XOAUMO pacCuuTaTtb AJid 3aJaHHBIX y'CJ'IOBI/Iﬁ PAaBHOBCCHYIKO KOHILICHTpA-
MU0 OKCUXHUHOJAT-MOHA B pPaCTBOPE, paCTBOPUMOCTb OKCHUXHHOJIATOB
KaJMu U MapraHiia U CTCIICHb U3BJICUCHUS KATUOHOB B OCaJ10K.

[Tpu pH = 4,00 xoHULEHTpaMs THIPOKCUA-HOHOB B PACTBOPE COCTaB-
JISIET 1,0-10'10 MOJIb/JI, TPUHUMAs BO BHHMAaHHE BEJIUYMHBI KOHCTAHT
obpaszoBanus ruapokcokomiuiekcoB kaamus(ll) u mapranna(ll), moxuo
CKa3aTh, YTO B ATHX YCIOBUSX WX BKIIAIOM CIEAYeT NpeHeOpeyb.

1. 3anuceIBarOT ypaBHEHUS PEaKUWHC y9acTHEM KaTHOHOB M OKCH-
XMHOJIMHA U HaXOJAT JJIS HUX B CIIPABOYHHKE 110 AaHATTUTHYSCKON XUMUH
3HAYEHHUS KOHCTAHT:

Cd(Ox),,, & Cd?* +20x~  K¢(Cd(Ox),)=100-10"%;
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Cd% + Ox~ 2 Cd(Ox)* B, (Cd(0x)*) =1,6-10";

Cd?" +20x~ > Cd(Ox), B,(Cd(Ox),) = 2,5-10%;

Mn(Ox),, . & Mn** +20x™ K, (Mn(Ox),) =5,00-10"%;
Mn?* + Ox~ 2 Mn(Ox)* B, (Mn(0x)*) = 6,3-10°;
Mn?* + 20x~ > Mn(Ox), B>(Mn(Ox),) = 4,0-10;
HOXx+H,0 2 H'+0x Ky =13-1071;

HOX + H,0 2 H,0x* +OH™ K, =1,0-10"°.

2. CoCTaBJISIOT CUCTEMY W3BBIPOKEHHN JIJISI KOHCTAHT PaBHOBECHIA,
ypaBHEHUH 71 pacyeTa pacCTBOPUMOCTH OKCUXHHOJISATOB KaJMUs i Map-
raHlla U MaTepHaJbHOro OajaHca MO OKCHUXWHONWHY. B mocmemHem
YPaBHEHUHW YYHUTHIBAIOT TOJIBKO (POPMBI OKCHXMHOJIMHA B PAcTBOpE, TaK
KaK BCIEACTBUE TOTO, YTO AHAIMTUYECKHUE KOHILICHTpAIlMM KAaTUOHOB U
OKCUXWHOJIMHA Pa3IUdYaloTcs 0ojiee YeM Ha JiBa IOPSJKA, PAacXOJ0M
OKCUXWHOJIMHA Ha OCAX/ICHNE KaTHOHOB MOXKHO TIpeHeOpedb.

K, (Cd(Ox),) =[Cd?"]-[Ox"]* =1,00-107%;

[CA(©OX)'] _[Cd(OX) T[0X] _, 4 107,
[Cd?]-[0x"]  Ks(Cd(Ox),) '

A1(Cd(0x)") =

[Cd(0x),] _ 5p(Cd(0x),) _
[Cd®*]-[0x"]*  K(Cd(Ox),)

B>(Cd(0x),) = 2,5-10%;
K (Mn(Ox),) =[Mn?*]-[Ox"]? =5,00-10°;
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[Mn(Ox)"]  [Mn(Ox)"]-[Ox"]

+y = _f2.108-

B, (Mn(Ox) )_[Mn2+]-[0x‘]_ K. (Mn(Ox),) =6,3-10°;
__[IMn(Ox)2] _ so(Mn(OX);) _ , 4 1qt2.
PoMNO0) =12 Tox 7~ Ko(Mn(0x),) ~ 010

_[H,Ox"1-[OH ] _ [H,0x"]-K,, _
[HOX] [HOX]-[H*]

1,0-107°:

Scg =[Cd?*]+[Cd (OX)*]+[Cd (Ox),];
Svn =[MnZ*1+[Mn(Ox) 1+ [Mn(Ox),1;

Chox = [H,0x 1+ [HOX] +[Ox~]+[Cd (Ox) "]+ 2[Cd (Ox), ]+
+[Mn(Ox) "1+ 2[Mn(Ox),].

3aﬂaqa MOYET OBITh pe€uc€Ha TOYHO, TaK KaK YHCJIO HCU3BCCTHBIX PABHO
YUCJ1y UMCIOIIUXCA HC3aBUCUMBIX ypaBHeHHﬁ.

3. BBIMHCHSIOT paBHOBECHYIO KOHIICHTPAIIMIO OKCUXHHOJIAT-HOHA B
pacTtBope. BBoasaT st y1o0cTBa CyMMapHYIO paBHOBECHYIO KOHIIEHTpa-
LU0 BCeX (DOPM OKCHXMHOJIMHA B PACTBOPE 332 UCKIIFOUEHUEM €Tr0 KOMII-
JIEKCOB C KAaTHOHAMHU:

[HOX]' =[H,0x"]+[HOx] +[Ox"].

Hcnosp3ysi KOHCTAHTBI KMCJIOTHOM M OCHOBHOM MOHM3AIMNU8-OKCUXUHO-
JIMHA, JIENA0T CICAYIONIUE TPeoOpa3oBaHus:
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+72 +
[H'PK, [H'],
Ka'KW Ka

[HOX] = [Ox]-( 1] =[Ox7]- Dgy.

PaccuuThIBAIOT  (QYHKIHMIO  3aKOMITJICKCOBAHHOCTH  OKCHXHHOJIST-
nonosmporonamu 1pu pH = 4,00:

Oox —

[(1,0-10—4)2 1010°  10-10°

+1(=85-10°
13-10%°.10.10™ 13107 ]

Ecmm BKJIaAOM OKCHUXWHOJIATHBIX KOMIUIEKCOB KaaMUA W MapraHia Ipe-
He6peql>, TO paBHOBCCHAA KOHILICHTPALIUA OKCUXUHOJJIAT-HOHOB paBHA:

[Ox"]=[HOX]'/ @, =5,0-1072/8,5-10° =5,9-10° mons/u.
Ox

Ecmm BKJ1aIoM OKCUXHWHOJITHBIX KOMIIJIEKCOB HE HpeHe6pera}0T, TO IOJIA
HaX0XACHUA paBHOBSCHOﬁ KOHIOCHTpal OKCUXHUHOJAT-NOHA PACIIHUCHBI-
BarOT YpaBHCHUC MATCPUATIBHOT'O banauca Imo OKCHUXHWHOJIUHY:

c — 10X 1D K Cd(0x)2 fd(ox)z 2 €4 (0x)2
Hox = [OX™]Dq, + K 'WJF B +

Mn(Ox)»

+ KMn©x)2 | A1 4+ 2 gMn(0x)2 ;
s ox] B>

IloxcraBiss B BBIPAXKCHUC 3HAYCHUA KOHCTAHT, (byHKLII/II/I 3aKOMILJIIEKCO-
BaHHOCTH U aHAJTUTUYECKOU KOHICHTpallMM OKCUXWHOJINHA, ITOJIy4aroT:

_2 6. — o [16-10 13
50-1072 =8,5-10°[0x"]+1,00-10 %2 .| =——1+50.10" |+
[Ox7]
6
+5,00-107%. w+8,0-1012 :
[Ox7]

B utore ypaBHeHHEe MaTepHaIbEHOTO OaTaHCA3aMMCHIBAIOT B BUE:
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[C)X7]2 : 815 106 - 510 '1072[OX7] + 3,2 -10713 =0.

O‘ICBI/II[HO, YTO AJIA HaXOXICHHA paBHOBeCHOﬁ KOHOCHTpAIIUU OKCHUXU-
HOJIAT-MOHOB B 3TOM CJIy4da€ JaX€ HE CTOUT TPATHUTh BPEMA Ha PCIICHUC
KBaJApaTHOTO YPABHCHHA:

[Ox"]=5,0 '10_2/8,5~106 =5,9-10"° mons/m.

KoHneHTpaus OKCUXWHOJST-UOHOB, BBIYUCICHHAS C YYETOM BKIIaja
OKCHXHWHOJISITHBIX KOMILUIEKCOB KAaTHOHOB W 0€3 Hero, COBIAJAfoT.
OTOThAKT CBUAETEILCTBYET O TOM, YTO MPHOIMKEHHE O HE3HAUNMOCTH
BKJIaJla OKCUXWHOJISITHBIX KOMILUIEKCOB KAaTHOHOB ONpaBaaHo. Takoe
MPUOIIMIKEHUE MOTIIO OBITh CIIENIaHO Cpa3y, YTO YIPOIIAET PelieHne, HO
3aTeM 0053aTeNLHO JTOJDKHO OBITH TIPOBEPEHO.

4. Jlyst HaXOXKACHUS PACTBOPHUMOCTH OKCUXMHOJISITA KaIMUSI UCTIONb-
3yI0T ypaBHEHHE MaTepuanbHoro Oananca o kaamuro(ll) B pacteope:

— KS

o A AIOK 1+ £I0X 1) = Ky Deq

S y
Cd [OX—]2
®cg =1+1,6-107-59-107° +2,5-10 - (5,9-107°)% =1,09;

~1,00-10%%-1,09

Seq = =3,1-1O_6 MOJIB/I.
T (59-107%)2

5. PaccumtriBatot crereHs nsBnedenus kaamusi(I) B ocagok:

-6
Reg = _S%d .100% = 1—3'1—10_4 -100% = 99 %.
4 cd, 3,0-10

6. PacTBOpMMOCTb OKCHXHMHOJISTa MapraHla BBIUYUCIAIOT U3 ypaBHE-
HHS MaTepuaibHoro Oananca nmo mapranmy(ll)B pactope:
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Ks i (DMn .
[OxT?

K _ _
Swin =W-(1+/31[0x 1+ B,[0x J?) =

Oy, =1+6,3-10°-59-10° + 4,0-10'? - (5,9-107°)2 =1,04;

S ~ 5,00-10%°.1,04
M (5,9-1079)2

=1,5-10"° momp/n > C,?,m =3,0-10"* moss/m.

Tak Kak pPacTBOPUMOCTb OKCHXMHOJATA MapraHia B 3aJaHHBIX
YCIOBHSAXHAMHOTO  TIPEBBINIACT  AHAJUTHUYCCKYI0  KOHICHTPALHIO
mapranua(ll) B pactBope, To 0H BOOOIIE HE OCaKAACTCA.

7. Ecaum 3a KpUTEpUii KOJIUYECTBEHHOTO Pa3eleHHs KATHOHOB IIPH-
HUMAKOT:Rcg > 99%, Rvn < 1%, to kagmuii(ll) u mapranen(ll) mosxHO
Pa3JeanTh KOJIUYECTBEHHO.

3amaua 2. [lna pasnenenus xenesa(lll) u menu(ll) uz BogHoro pac-
TBOpa ¢ MOCTOSTHHBIM 3HaueHueM PH = 4,00 u aHaMUTHYECKON KOHIICHT-
pauuell KaTHOHOB 1,0:10® Momb/n KaxkmOro MPOBENU JBYKPATHYIO JKCT-
pakuuio paBHbeIM o0beMoM 0,10 M pactBopa OGeH3zomnanerona B OeH30-
ne, n1o0aBWB AT MAacKMpPOBaHWS (PTOPHUIA-MOHBI 0 PAaBHOBECHOW KOH-
nenTparuu 0,10 Monb/n. Beraucnute, kakoil KaTHOH W3BJIEKAaeTCs B OCH-
30J1 ¥ 3HaueHue QaxTopa oborameHus. KoanuecTBeHHONMN pa3aessioTcs
KAaTHOHBI?

Pemenune

Benzounameron sBnsieTcst €naboil KHCIOTOW, TOATOMY B 3ajaye
MMeEeT MECTO JKCTPAKINS BHYTPHUKOMILIEKCHBIX COeluHeHHH. Pemenne
3aJlayd CBOAMTCA K HAXOXKICHHIO KO3(D(HUIMEHTOB pacmpeieicHus |
CTEIIEHU M3BJICUCHUS KAaTHOHOB B 3aJJaHHOM SKCTPAKIIMOHHOHN cUCTEME.
[To xomy pemreHus 3aAa49u IeIaeTcs psaa 000CHOBAHHBIX MTPHOIKEHIIA:

o 1pu pH = 4,00 Bkiaa B 3aKOMIIIEKCOBAHHOCTD THIPOKCOKOMILICK-
COB JKeJIe3a M MEJIU TI0 CPABHEHUIO CO BKJIAJIOM (PTOPUIHBIX KOMILJICKCOB
MEHBIIIE Ha HECKOIILKO MOPSIKOB, TOITOMY UX MOXHO HE YUHTHIBATH;
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e KOHIICHTpanueld OCH30MIAICTOHATOB JKejie3a W MEIW B BOIHOU
(haze MOXXKHO TIpeHeOpedb, TaK KaK KOHCTAHTHI paclpeiesieHHs] XeIaToB
00BIYHO UMEIOT JIOCTATOYHO OOJIBIIYIO BEIHUUHY;

® paBHOBECHAs KOHIICHTpAlWs OCH30WJIALICTOHA B OCH30JICTIPUHHU-
MaeTCs PaBHOM aHAJIMTUYECKOM, TaK KaK KOJUYECTBO MOJICH KaTHOHOB H
9KCTpareHTa Pas3JuyYaloTCs Ha J1Ba MOPSAKA, KOHCTAHTA paclpeacacHus
Gensomnarnerona Oonbmas no BeanunHeKp = 1,4-10% koHcranta ero
KHCJIOTHOM Auccomyanui Mama K, = 2,0-10'9, mpu pH = 4,00 Genzou-
allCTOH paclpeaeIIIeTcsl B BOAHYIO (Da3y B OYCHb MajIOi CTEICHHU:

. HR
RHR= DHR r 100%: DHRZ [ ]ope _ KD :
D -1 +1 [HR], +[R], 1+K,/[H]
1,4-10° 3
Dy = ' =1,4-10°%
MR 142,01079/1,0.10*
3
Rug =~ 1009 = 99,9%.
14-10% +1

1. 3amuceiBaroT YpaBHCHUA BCCX paBHOBeCI/Iﬁ 1 3HAYCHUSA KOHCTAHT.

Fel* +3HR,,. FeRy  +3H;  Ke(FeRg)=32 107

Fe* +iF~ 2 FeR*" g =11.10% p,=55-10"; p,=55-10";
B, =55-10"; f;=13-10"; g, =13-10%;

CuZ* +2HR,,, CUR, ~+2H;  Kg(CuRy)= 6,8-107;

Cu?*+F~ 2CuF* B =17-10%

2. PacmuchIBalOTKOHCTAHTBHI BCEX PaBHOBECHI 0 3aKOHY JACHCTBYIO-
LIUX Macc:
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_ [FeRS]ope [H+]§ .
Co PR = R, e,
3y [FeFis_i] C A
Bi (FeF, )_—[Fe:’*] [F ] , 1=1+6;
+72
K. (CUR,) = [CUFzz]opg [H 2]6 ;
[Cu™], [HR],.
f(CuF ) = —LCUF ]

C[Cu®][FT]

3. Ilo ompenenenuto, K03QGUIUESHT pacHpeae/ICHUs] KAaTHOHA METall-
JIa ¥ CTETICHb U3BJICUCHUS KaTHOHA MIPU N-KPATHOMN SKCTPAKIIUH PABHBI:

_ _ 3+ 2+.
DM—CMUPZ/CMg, M = Fe** Cu“*;
1
Ry, {1——”]-100%, r=V,,. V.
YCJ'IOBI/IC KOJIMYCCTBCHHOI'O pa3,£[eJ'ICHI/I$I )_IBYX KAaTHUOHOB:
R, >99,9% (99%), Ry, <0.10% (1,0%).

4. ®axrtop oborameHUs OpPraHUYECKOW (ha3pl OMHUM W3 KaTHOHOB
PaCCUUTHIBAIOT 1O (popmyiie:

SM1/M2 = RM]_/RMZ '

5. PaccuutsiBatoT koapunment pacnpenencuus xenesa(lll) u cre-
MICHb €T0 M3BJICUCHHUS B OPTaHUYECKYIO (azy:
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DFe _ CFEopz _ [FeR3]0pe :

6 .
o e, + YRR ], +IFeRy],

i=1

[FeR,]

~ ope
D Fe =

6 .
[Fe™], (1+Zﬂi[F]'
i=1

_ [FeRl,, [HRE,
J [Fe3+]g®|:e ex [H +]2 D,

6 -
[F"]1=010 mons/nm; D, =1+Zﬂi [F ] =7,5-101;

i=1

[H*], =10-20" moms/n; [HR],, = ciip,  =10-107" moms/;

(1,0-107%)*-7,5-10

Re =8,6-1072% < 0,10%.

6. [enator ananoruynsie Berauciaenus s meau(ll):

Ccu,,, [CUR,],pe _
Ceu, [Cu?*], +[CuF*], +[CuR,],

DCu =

- [CuR,],,. _ _ C[HRE,
R T e A B TR A R

[CuR Ly _ [HR]2

[F 1=10-10" moms/m; @, =1+ B, [F 1=27;

[H*],=1,0-10"* moms/n; [HR],,, =1,0-10"* moms/;

ope
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(1,0-107)?
(1,0-107)%.2,7

D., =6,8-107 =25, Rg, =99,8% > 99%.

Pacyer mokaszai, 4ro B O€H30JI pacnpeaessieTCs MPeHMYIIeCTBEHHO
menn(ll). Paznenenue moxxHO cunTaTh KonmuecTBeHHbIM. DakTop obora-
menus opranmueckoit (asel menbro(ll) paBen:

Scu/re =99,8/8,6-1072 =1,2-10%,

3agaua 3. XJI0pHa-MOHBI, BBIACIUBIINECS MTPU Pa3JI0KEHHN OpPraHu-
yeckoro coeauHenns coctaBa CgHg_,OCl,, ocaxparoT u B3BEIIUBAIOT B

BUC XJIOpUaa cepe6pa. P C3yJIbTAaThl aHAJIN3a IIPUBCACHLI B Ta6J'H/IL[CI

Ne ombITa 1 2 3 4

McgHg_,ocl, T 0,1480 0,1150 0,1785 0,1010

Magel T 0,3978 0,3096 0,4798 0,2719

PaccunTaiiTe MPOIEHTHOE COAEpPKAHME XJIOpa B 00paslie M CTEXHO-
meTpuio coemurenus (Py,, = 0,95).
Pemenne

HpOHeHTHOC COACPpIKAHUEC XJI0pa B 06p3.3LI€ paCCUUTLIBAIOT IO JaH-
HBIM I'PaBUMCTPUU CICAYIOIIUM o6pa30M:

_ . _ F- Magel .
Cl —» AgClI F =0,2474, %Cl =——=——-100%;
MceH 6_,OCly
BrBogsT hopMyy I pacdeTa CTEXHOMETPHHN COCTUHCHUS.

XAci

%Cl = 100%;

CgHg_xOCly
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X -35,453

%Cl = 100%;
6-(12,011+1,0079) +15,9994 + x - (35,453 —1,0079)
Lo _%Cl _ 35453 . 94l13aq
' “100% 94113+ 34,445x’ 35,453-34,445. o,

Brruncennsiesnauennn% Cl u XmpeacTaBiaeHs! B TabnuIe:

Ne omnsiTa 1 2 3 4

MegHe_,OCH+ T 0,1480 0,1150 0,1785 0,1010

Magers T 0,3978 0,3096 0,4798 0,2719
% ClI 66,50 66,60 66,50 66,60
X 4,988 5,009 4,988 5,009

Jia mpencTaBieHusl pe3ysIbTaTOB aHANNM3a BBIYMCIISIIOT Cpe/lHee 3Ha-
YEHHUE, CTAHJAPTHOE OTKIOHEHUE U JOBEPUTEIBHBIM MHTEPBAN ISl MIPO-
[IEHTHOTO COJEPKAHW XJIOpa ¥ BENTNIHHBIX:

__ 04C| —0 2
%Cl =66,55; s= 1/% =0,05;
n —

t(0953)=318; A, =15-009: %CI=(66550,09) %

006

X =4,999; S=

=0012 A, =0,019;

X =4,999+0,019; CgHy g01:0,0100Cl4 90020, 010-

3anaya 4. Hasecky xap6onoBoii kuciotsl (CH,),,(COOH), maccoi

0,8200 r momecTunu B MepHYyIo koa0y oopemom 250,0 mui. Ha tutpoBa-
Hue 20,00 My pacTBopa KUCJIOTHI 3aTpaTuiu B cpeaneM 22,00 mupac-
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TBOpa THUAPOKCHUOAA HATPUs. CTaH)IapTI/ISaL[I/IIO pacTBOpa THAPOKCHIA
HaTpud IMPOBOAWIIN IO HABECKaM OCH30MHOM KUCTOTHL:

MGHsCOOH + T 01184 0,528  0,1389

Viaor » M1 19,20 24,80 22,50

PaccunraiiTe MOJSpHYIO MacCy 3KBHBAJICHTA KUCIIOTHIM HICHTH(U-
LUpyHTe ee.

Pemenne

1. Ilo 3akoHY SKBHBAJECHTOB IJIi METOJa OTIACIBHBIX HaBECOK pac-
CUMTHIBAIOT MOJISIPHYIO KOHIIEHTpaluio pactBopa NaOH:

C¢HsCOOH + OH~ 2 CeHsCOO~ + H,0;

MeeHscooH

c \ =
NaOH Y NaOH M (CGHSCOOH)

' M (CsH;COOH) =12212.

mCeHsCOOH , T 0,1184 0,1528 0,1389
Viaopts M 19,20 24,80 22,50
CNaOH » MOJIB/IT 0,05050 0,05045 0,05055

CnaoH = 0,05050 moub/m.

2. Tomb3ysiCh3aKOHOM SKBHBAJICHTOB,BEIYUACISIOTMOISPHYIO Maccy
SKBHBAJICHTA aHAM3UPYEMOI KHUCIIOTHI:

CnaoH “VNaoH = N(cH,),(cooH), “Var;

m

Hae

(CH3), (COOH),]-

NicH)n(coom), =

K8 [ KonbwL
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m, -V
M K8 [(CH 2)n (COOH )2] = Ha8 an ,

CNaoH 'VNaOH 'VKmébl

0,8200-20,00

M, [(CH,),(COOH),] = -
K8 [( Z)n( )2] 0,05050-22,00-0,2500

59,044;

3. o dopmyne kapOOHOBOUM KHUCIOTHI BHUIHO, YTO OHA COACPIKHUT
JIBEKapOOKCWIIBHBIX TPYIIbL. Tak Kak HeM3BECTHO, KaKasi 3TO KHCIIOTa U
Kakie y Hee KOHCTaHThl KHCIOTHOM MHMCCOIMAlliH, TO B XOAE
TUTPOBaHUSHEHTpAIU3yeTCsl MO0  onuH, Jub0 o00a TPOTOHA.
3anuceBalOT (GopMmyiy Uil pacueTa MOJISPHOH MacChl KHUCIOTHI |
paccMaTpuBaroT 00a ciyJas:

M =nMc¢y, +2M ooy =14,027-n+90,035 = M,/ o
1 f,, =1 14,027-n+90,035=59,044; Tak kak N <0; o f, , #1,

2) .., =12; 14,027-n+90,035=59,04¢-2; n=2,000;
HOOC(CH,),COOH — surapnas kuciora.

3amaua 5. PactBop o-rumpodTaniata Kamws MPUTOTOBIICH pacTBOpE-
uuem 4,0845 r B 100,0 M1 BOzBI, PaCTBOP COJISTHOM KHMCIOTHI — pa30aBiie-
nuem 8,50 M 36,23% pactBopa m0 1,00 1. Kakoii 00beM pacTBopa coss-
HOW KHCIOTHI ciexyeT mobaButs K 50,0 M1 pacTBOpa o-ruapodTamaTa
Kanusi, 9ToO0Bl oNMyunTh OydepHsIii pacTBop ¢ pH =2,70? KakoBa ero
OydepHas eMKOCTb, €CIIH TI0CJIEe CMEUICHUS! PEaKTHBOB 00bEM pacTBOpa
IoBOAAT Boao# 10 200 mur?

Pemenne

st peleHus 3aiadd 3allUCHIBAIOT YpaBHEHHE MaTepHalbHOro Oa-
JaHCca 10 MPOTOHAM, KOTOPOEIOCTYIUPYET TO, YTO KOJUYECTBO MOJICH
IIPOTOHOB B Oy(epHOM pacTBOpE CKJIAABIBAECTCS U3 NMPOTOHOB, BBEICH-
HBIX C pacTBOpamH ruapodranarta Kajaus U CoNsHON kucioTel.C apyroi
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CTOPOHBI, aHAUTHYECKYIO KOHIICHTPAIIUIO TIPOTOHOB B Oydepe BhIUHC-
JISIOT KaK CyMMY PaBHOBECHBIX KOHIIEHTPAIUil IPOTOHOB, THapodTaiar-
WOHA W YIBOCHHOW PaBHOBECHOW KOHICHTpaIu (hTaJeBON KHUCIIOTHI,
TaK KaKk OHA COAEP)KHUT JBa MPOTOHA. BKIIaoM BOJBI MOXKHO TIpeHEO-
pedb, Tak Kak B pacTBOpPE MPHUCYTCTBYIOT B 3HAYMTEIHHON KOHIIEHTpA-
IIUU KUCJIOTHI TOpa3nio 0oJiee CUIbHBIE, YEM BOJIA.

1. PaccumThIBalOT MOJISIPHBIE KOHIICHTPAIUM PAacTBOPOB THIpOQTa-
nara kanus (KHA) 1 consHoi KUCITOTHI;

Mega 40845

= =0,2000 momnb/i;
Mypa -V 294,22-0,1000

0o _
CkHA =
KONObI

36,23% HCI cootBetctByer 11,73 M HCI,

. 850-107°-1173

CHel = 100 =0,0997 momnb/.

2. KonmuecTBO MOJIL IPOTOHOB, coaepikanieecs B 50,00 M pactBopa
ruapodTagaTa Kajaus paBHO:

N> . =CRia Vira =0,2000-50,0 =10,0 mvoms.

3. [l TOoro 4TOOBI HAMTH AHATUTHYECKYIO KOHIICHTPAIIMIOIPOTOHOB
B OydepHoM pactBope ¢ PH =2,70, 3anmuchBalOT ypaBHEHHs MaTe-
puanbHOro OanaHca mo rugpoQTanaTykaaus U IpoToHaM. M3 HUX BbI-
YUCISIIOT 07U GopM (dTaneBo KUCIOTHI TTpU maHHOM PHu (yHKmmIO
breppyma:

0
CraV _ _
CkHa :%:[AZ 1+[HA"]+[H,A]
6
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[H'], H'T

K a2 a2 " ta

Cxra :[Az_][l"' J:[AZ_](DA;

cH+ =[H ]+ [HA ]+ 2[H,A] =[H "]+ &; Cypin + 2, Cyepya;

0
_C \Y
CH+ =[H"]+ (o, +2a;) Cypp = [HT]+ 1 —KHQ/ KA

3

gy [HATT _[HTI[A"] _ [H]

1 ;
Ckra Kap Cka Kgy, @a

o = [H,Al  [HTP[A*]  [H'P
2 - - - )
Ckna Ky Ky Can Ky Ky, @4

[H*']=20-10"° H,A: K, =12-107 K,, =39-107;

2,0:10°  (2,0-107%)?
+ +

D, =1 =1+51,-10% +8,5. -10°%;
A777390.10° 39.12.107° 3 >

® 5 =13,64 -10%;

a _ 85510° =0,62:: « _ 515-10° =0,37.; Ty =162
2 13,69-102 1YED, 1 13,69-102 W15, H yJEhe

4. BBIUHCISAIOT KOIMYECTBO MOJIEH IPOTOHOB B Oy(hepHOM pacTBOpec
pH = 2,70:
~ .0 :
N+ =Cy-Vs =[H7T-V5 + My - Cipia -Vichia;

H

+ = 0 .
N+ =[H"1-V5 + Ny -Ckpa -Vicras
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n,. =2,0-10".200+162;-0,2000-50,0 =16,65 Mmosts;

5. Jlns pacuera oObeMa COJITHONM KHUCIIOTHI 3aIIMCHIBAIOT, YTO KOJIH-
4ecTBO MoJieil mpoToHoBB OydepHom pactBopec pH = 2,70 paBHO cymme
KOJMYECTBA MOJIE MPOTOHOB, BBEAEGHHBIX C PAcTBOPaAMHO-THUAPO-
¢ranaTa Kanus U COJSTHON KUCIIOTHI:

0 :
N+ =Ng+ +ChciViers

0
nH+ _nHJr :16,65 _10,0 _ 6,65

= = 66,7 MIL
Chal 0,0997 0,0997 ——

Vel =

6. PaccumthiBaroT OydhepHYI0 €MKOCTh MPUTOTOBJICHHOI'O PacTBOpa
o ¢opmyie:

0
7=2,30-([H 1+ ayaCepyp) = 2,30+ [[H N+ ooy —CKHCVKHA ];
6

=316 -102 Mo/,

z= 2,30-(2,0-103 +0,62¢ .0,375Mj

3agaua 6. J{na onpeneneHus conmepxkanus rmnepuHa C3HgOs; x
AJIMKBOTaM aHaju3upyemoro pactBopa oobemom 10,00 M noGaBuiu
20,00 mx pactBopa uepusi(1V), Ha THTpOBaHKME U30BITKA KOTOPOTO H3pac-
xomoBaiu B cpeaneM 12,05 mut 0,08241 N pactopa xene3a(ll). PactBop
mepusn(lV) npurorosmen mo Haecke: 11,0194 Ce(NO3)s2NH;NO; B
MepHoi konbe Ha 200,0 mu. TurpoBanue nposoawnu B 4,0 M pactBope
CEpHOI KUCIOTHI IO HUTpodeppouny. [ IHLEpUH B 3TUX yCIOBHUSIX OKHC-
JSIETCSI 10 MypPaBbUHOM KHCITOTHI.

Breruncnure GopmansHBIN 3apsin yriaepoaa B TIHIEPUHE U MypaBbH-
HOH KHCIoTe, (PaKTOp SKBUBAICHTHOCTH TIMIIepHHA. PaccuuTaiite Maccy
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rmtepuna B 100,0 M aHaM3UpyeMoro pacTBopa.

OreHnTe HHANKATOPHYIO MOTPENTHOCTD, cuuTast, 94To B 4,0 M cepHoif
0 "
kucnotre Ece(yyvy/ceqnny =144 B; Ereqiny/reqny = 0,68 B.

Pemenne

1. 3anuchBalOT MOMypEaKUy M ONPENessioT (PaKTOphl SIKBUBAJICHT-
HOCTH Ul UX YYacTHUKOB. B cilyuaernuuepuHa i onpeesneHus 4ucia
JIEKTPOHOB, YYacCTBYIOIIUX B IOJIypEaKIMU,BBIYUCIIAIOT (OpPManbHBINA
3apsj yriaepoja B IIULEpUHE U MypaBbUHOW KHUCIIOTE!

3CH*HI'0Z +8H* +88 > C;2*H3" 02 +3H,0
f,es(C3HgO3) =1/8; M, (C3HgO5) = M (C3Hg05)/8;

Fe(lll)+& 2 Fe(ll)  E% =0,6885; (Fe)=1

f3K6

Ce(S0,)% +8 2> Ce*t +350% EY =144 B; (Ce) =1.

f3K6
2. Tlo 3aKOHY SKBHMBAJIECHTOB PaCCUYUTHIBAIOT HOPMAIbHYIO KOHIIEHT-
paumto pactBopa tepus(1V):

Mce(NOg)4-2NH 4NO5 11,0194

NC = =
° MCG(NO3)4-2NH4N03 'VKO.flﬂhl 548’23 0’2000

=0,1005 moun/m1.

3. FJ'II/I]_IepI/IH OmpeaACIAr0T MCTOAOM O6paTHOF0 TUTPOBAHUA,B 3TOM
CJIy4dac 3aKOH 5KBHUBAJICHTOB 3allMCHIBAIOTB BU]IC.
NC3H803VM = NCeVCe - NFeVFe'

4. B wnrore maccy riurepuna B 100,0 M aHAIM3UPYEMOTo pacTBOpa
HaxoIAT 10 popMyIie:
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Megrgos = NegrigogM ks (C3Hg03) V'

0,1005-20,00—0,08241-12,05 92,094
10,00

Meangos = -01000=01171r.

5. s Toro 4ro0bl OIICHUTh HHIUKATOPHYIO MOTPEITHOCTh, CPABHH-
BaroT 3HaueHus1 OX-Red moreHnana TATpyeMoil CHCTEMbI B 9KBHBAJICHT-
HOM M KOHEUYHOW TO4YKax TUTpoBaHUs. KoHeyHas TOYKATUTPOBAHHS
OTIPEEISACTCS TI0 TOSBICHUIO KPACHOH OKPACKH BOCCTAHOBIICHHOMW (op-
MBI HUTpOhepporHa:

~ 0 _ .
Eem = EFe(NOZPhen)ng/Fe(NOZPhen)g+ =125B;
0} 0
E _ Ereqmnysreqny + Eceqivyrceqny  0,68+1,44 1068
m.oK8. — 1+1 - 2 — 4 .

Tak Kak NOTEHIMAI CHCTEMBI B X0/ TUTpOBaHUs n30bITKa epusi(1V)
pactBopom skene3a(ll) ymeHbImaercs, a TOTEHIIHAT B KOHEYHOM TOYKE
BBIIIE, YEM B KBHBAJICHTHOW, TO KOHEYHAsl TOUKA TUTPOBAHUS HAXOIUT-
¢Sl 10 TOUKHU dKBuBanentHoctu:D, ,, < 1.

6. 13 ypaBuenuss kpuBoii OX-RedturpoBamms B obmactu D <1
BBIYUCIISAIOT JIOJIO TUTPOBAHUS B KOHEUHOW TOYKE M OI[CHUBAIOT MH/IMKA-
TOPHYIO TIOTPEITHOCTH M0 hopMmyJie:

Aunz): (DKm _1) 100%,

_ _ Cee(imy Dem
E,.n =125=144-0,059/g ——= =1,44-0,0591/g ————;
Cee(v) 1-Dem.
1— DK.m. — 6,11074, DK.m. — 1 4 ,
Dk.m. 1+ 6,1107
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A

UHO

—_— . _4
= ;4—1 -100 % = 6'1—104100% ~-6-107%%.
1+6,1-107 1+61-10" I

3amaya 7. OueHuTe BO3MOXKHOCTH KOJIMYECTBEHHOro (> 99,9%)
oxucnenust 1,0-102 Npacreopa ypana(IV) 3KBHHOPMATBHBIM PacTBOPOM

BananataVO, B 1,0 M pacTBOpe CEpHOMN KUCIIOTHL

Pemenne

1. 3anwuceBatoT nonypeakuuu ¢ yaactueM ypana(lV) u Banagara:
UOZ" +4H" + 28 2U* +2H,0  E®=0,33B;
VO; +2H" + 8 2VO*" +H,0  E°=1,000B.

2. PaccuMTHIBarOT MOJISIPHBIC KOHIICHTPAIUU CYJIh(haT-HOHOB U TMPO-
ToHOB B 1,0 M pacTBOpe cepHOM KHUCIIOTHI:

H,80, > H*+HSO,; HSO; 2 H'+S0; K, =1,15-10%

_[H"1-[50§7] _ (1.0+[SOF])-[SO% ]

- =1,15-1072:
[HSO;] 1,0-[SO7 ]

a

[SO2Z7 1% +(1,0+115-1072)-[SOZ"1-115-102 = 0;

[SOZ 1=11-10"2 moms/m; [H*]=1,0, moms/m.

3. Beruucnsror popmansabiiOx-Red noreHman napst U022+ JU* B

YCIOBUAX TUTPOBAHUS, AJIA 3TOrO 3alUCHIBAIOT ypaBHeHue HepHcra.
DopMaTbHBIA MTOTCHIMAN TMApBIHAXOAAT JyIs3amanHoro PH u 3amanHoi
PaBHOBECHOH KOHIIEHTPAIINH CYIb(aT-NOHOB!
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0,0591 , [U*]

E E 2+ 4+ = ’
Uo; /U 2 [U022+][H+]4
0 0,0591 Cyar Pyoz:
E= EU02+/U4+ - ¢ 4!
2 Cuozz*cbu“*“_| ]
- 00591, Cyer
U02+/U4+ - 2 g c ) ’
UO2
0,0591  Pyoz
Edoz 0t = Edoz s — 519 U9 _0118pH:;

U4+
[U(SO,) %1 B, =17-10% B, =2,6-10%
[UO,(S0,)?7%1: B, =5,2-10%; B, =1,6-10%;

Doz =1+ A[S0Z 1+ o505 1 =8.66;

Do =1+ B[SO; 1+ Bo[SOF T =51,;;

=0 0,33 00591, 86

-3
doz s =0 5 ~0,118-(-4,3-107%) =0,35 B.

12

4. AmnanorumyHo paccuuThiBalOT (opmanbHbiii Ox-Red mnorteHiman
mapsr VO3 /VO?*:

[VO**]

0 .
= Svogvor O o T

E=E%, . —0,0591/g So
EVOZ IVO? [\/02] ®V02+ [H ]

106



_ g0 Qo?r .
E= EVOz+ NOZ —O,OSQMgWT;],

E\%; ekl E\?oz+ o2+ +0,0991(gD, 2. —0,118 pH;
[VOSO,]: 3, =30-10%;

D, 2 =1+ B[SO 1=43;

Eyo; jvoe =1000+0,0591¢g4,3-0,118-(~4,3-10~) =1,038 B.

5. Koncranty paBHoBecuss Ox-Red peakmum B yCIOBHSX
TUTPOBAHUS PACCUMTHIBAIOTU3 BEIUUMH (HOpMaNbHBIX OTeHIHanoB OX-
Rednap o ¢popmyne:

o o
2'(Evog elalm Euo§+/u4+) _ 2-(1,038-0,35)

IgK', =
9p 0,0591 0,0591

=23,28;

r_ 23
K, =19-10".

6. BbIUMCHSIOT 3HAYCHHE KOHCTAaHTHI paBHOBecus OX-Red peaxin
JUISL TIOJTHOTHI TipoTekanus > 99,9%. Jlis 3Toro 3ammchiBalOT ypaBHEHHE
Ox-Redpeakiin u BbIpake€HHE IS KOHCTAHTBI PABHOBECHS, IOJICTAB-
JITFOT B HETO OTHOIICHHE KOHIICHTPAIIUH OKUCICHHOW M BOCCTAHOBJICH-
HOW (hopM map B TOYKE SKBHUBAJICHTHOCTH, BBITEKAIOIIEC W3 3aJaHHOU
MOJTHOTHI TIPOTEKAHHS PEAKIINH:

VO +U* +H,0 2 UOZ" + V0% + 2H™,

2
. Cuoz2+ Qo2+ .

K' —
p 2
Cus " Qog
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C 2+ 4
TUO | 599 Vo[ 5 ggg K’ > 999-(999)% = 10°.
Cusr Cvoz+ —

m.9Ks6. m.oKe.

Koncranra paBHOBecust peakiuu okucienus ypana(lV) Banamatom B
YCIIOBUSX TUTPOBAHUS HAMHOTO OOJIbIIE BEIWYMHBI, HEOOXOIUMOMN IS
MOJHOTHI TIpoTeKaHus peakuuu 99,9%, mo3TOMy OKHCIHTENEHO-BOCCTA-
HOBHTEJbHAs peakius NPOTEeKaeT KOJINYECTBEHHO.

3amaua 8. PacTBop, B KOTOPOM aHAINTHYECKUE KOHIICHTPAIIMH Kall-
mus(ll) u amomurua(lll) pasusr 0,050 mone/m u 0,020 MOJIB/II, COOT-
BeTcTBeHHO, TUTPYIOT 0,050 M pactBopom D/ITA B ammuaunom Oydepe
¢ pH=9,00 u [NH;] = 0,10 moap/m1 B mpucyrcTBHH (HTOPHI-HOHOB [F
1 =0,20 moms/m.

PaccunraiiTe yClIOBHBIE KOHCTAaHTHI OOpa30BaHMs KOMILJICKCOHATOB,
00ocHYy#Te, KaKOoW KaTHOH U TMI0YEeMY ONPEENSIeTCs B JaHHBIX YCIOBHUSX.

OrueHuTe MHIMKATOPHYIO MOTPEIIHOCTD, €CJIM B KaUeCTBE MHAMKATO-
pa UCHOJB3YyeTCsS APUOXPOMOBEII yepHBI T (B KOHEYHOH TOYKE THTPO-
BaHUs B KoMIUIeKc cBsizaHo 50 % mHankaropa).

Pemenne

1. PaccuuThIBalOT 3HAYCHUS YCIIOBHBIX KOHCTAHT OOpa30BaHUS
KOMIUICKCOHATOB KaJaMHS W QIIOMUHHS B YCJIOBUSIX THUTPOBAHUS, IS
ydeTa KOHKYPUPYIOIIUX PaBHOBECUH BBIYHUCISIFOT (QYHKITUIO 3aKOMILICK-
COBaHHOCTH KaTHOHOB KOMIOHeHTamu Oydepa (aMMHaK, THIPOKCHUJ-
HOH) U MOCTOPOHHHMM JjuranaoM (propun-uon). B ciyuae xammus(ll)
VYUTBIBAIOT OOpa30BaHUE TOJNBKO aMMHAYHBIX KOMIUIEKCOB, BKIIQJIOM
rugpokcokomiiekcoB npu pH = 9,00 moxxHo mpenedpeus. OcHOBHOMU
BKJIa] B (yHKIHIO 3akomiuiekcoBanHoctd amomuuus(l1l) BHocsT dro-
pHUIHBIE KOMIUIEKCHL.J[OJII0 STHIICHAMaMUHTETpaarerar-uoHa npu pH =
9,00 GepyT U3 CipaBOYHMKA MO AHATUTUICCKON XUMUHU.
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pH =9,00; [OH’]=1,0.10*5; oty =52.107%:

[CdY? ]: f=2,9-10'; [AIY ]:8=32.10'%;

[CA(NH3 ¥ *]: B, =32-107; B, =3,0-10%; B3 =5,9-10°;
, =3,6-10°%; B =1,8-10°; s = 3,6-10%;

Dy =1+ AINH;] =1,3-10%  agy =1/Dey =7,7-107%
i
Beav = Beav acq -y =29-10°-7,7.107*52.10 =1,2-10'%;
[AIOH31]: g, =1,1-10°; B, =5,0-10'%; B, =1-107; 3, =1-10%;
[AIR*] @4 =13-107; B, =9,5-10™; 5, = 6,8-10;
B, =34-10"; g =1,6-10%; B, = 4,7-10%;

Oy =1+3 BIF T +3 [0HT =8,7-10% +11.10 =8,7-10%;
i j

apn =10, =1,1-10";
Bax =Bay -an -ay =32-10%.11.10717.52.10%2=18-10°.

2. VcnoBusi CeNeKTHBHOrO TUTpoBaHuss M; B mpucyrctBuu M, ¢
norpemHocThio MeHee 0,10 %3anuchBatoTcs cieayommuM 00pa3om:

By

c " .108
>1.10°. 2 Pwy 2 210,
Bm,y Cwm, Cwm,
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" 12
Peay _12-10 =67-10° >>1.10° 0020 _ ) 10s.
Buy  18-107 0,050

2.10° 2.10°

- =4.10".
Ccg 0,050

Beay =1,2-101 >>

B ycnoBusix 3agauu ¢ morpemHoctsio MeHee 0,10 % MoxxHO mpoBecTH
onpenencaue kaamus(ll), ecou BEIOpaHHBIN WHANKATOP ITO3BOJISET 3ape-
THCTPUPOBATh KOHEYHYIO TOUKY C TIOrpEeIHOCTHIO He BoIe + 0,10%.

3. PaccuutsiBatoT u cpaBHUBarOT 3HaYeHHs PCd B SKBHBaJICHTHOU M
KOHEYHOM TOukax TUTpoBaHHUA. [lojiokeHHE KOHEYHON TOYKU OIpeJie-
JSIFOT 110 9puoxpomoBomMy yepHomy T.Jlnst Haxoxaenust PCd B KOHEYHOM
TOYKE THUTPOBAHUS BBIYMCIISIOT YCIOBHYIH KOHCTAaHTy OOpa3oBaHHMs
komrutekca Kaamusi(ll) ¢ apuoxpoMoBbiM uepHBbIM T, yUHTHIBAIOILLYIO
npoToHupoBanue uHAMKaropa npu PH = 9,00, u nmpumensroTycnoBue
nepexojia OKPacK! — PaBEHCTBO KOHIIGHTPALUi MHIMKATOPA, CBI3aHHO-
ro B komiurekc ¢ kagmueMm(ll), 1 cBo6oHOrO HHAMKATOPA.

Cdy
[Cd]m oxe. — Cd ["m =17 '1074 Lzslz :111'10710;
' Peav 1,2-10

pCd =9,95;

mM.9K8.
[CdInd~]: #=5,0-10'%;
[H;Ind'"3]: B4 =4,0-10'; B, =7,9-10Y; S5y, =6,3-10%;

Dy =1+ 3 B [HT =4,0-20% a1y =1/ ,q =2,5-10%;
i

CdInd
Bedind :ﬁ:ﬂcdlnd “Aing s
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Beaing =5.0-10%-2,5-107° =1,25-10';
[Cdlnd]lc _[Ind]lcm 3 [Cd]Km :Vﬂédlnd :8,0‘10_11;

9,95.

moKe. —

pCd_, =1010 > pCd

4. KoHeyHas TOYKa THTPOBAHUS HAXOJWTCS 32 TOYKOW SKBHBAJICHT-
HOCTH, TIOTOMY JUISl OLICHKM WHJIUKATOPHOW IOTPEITHOCTH HCIIONB3YIOT
ypaBHEHHE KpHBOW THTpoBaHHUsA B obmactu D > 1. Ecim mpeneOperatot
JIMCCOLIMAIEH KOMILICKCOHATAa KajMusi, TO (popMyIy aJis pacueTra pas-
HOBECHOW KOHIICHTPAIIMH KaJIMHsI B 3TOM 00JIACTH 3alTUCHIBAIOT B BUJIC:

D>1 [Cd] =——2C
Beay -(D-1)

D 1= _ %d
o Beay -[Cd] .

A = (D, —1)-100%;

77107
1,2-10*.8,0-10™

A .100% =8,0-10%%.

uno —

3agauya 9. Conepxanue kapOoHaTa HaTpUS B aHAJIM3HUPYEMOM pac-
TBOPE ONPEAEIISIIOT ABYMSI METOIAMHU.

1. Ha tutpoBanwme 25,00 My aHATU3UPYEMOTO PacCTBOPA C METHIIOBBIM
OpPaH)XEBBIM B KAauYECTBE WHAMKATOPA 3aTPATWIIH CICAYIONUE OOBEMBI
0,1250 M pactBopa comsiHol kucioTel (min): 22,00; 22,10; 22,00; 22,10;
22,10.

2. Jlna ocaxxaeHus: kapOOHAT-MOHOB B BHAE KapOoHaTa Oapus K
20,00 M aHanmusupyemoro pactBopa gobasuim 25,00 ma 0,05040 M
pacTBopa cou Oapus, TTOCie OTIEIeHNS 0CaKa Ha TUTPOBaHUE M30BITKA
Oapust 3atparwim cnenyromue oobembl 0,01020 M pacteopa D/ITA
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(m): 15,00; 15,30; 15,10; 15,00.

Paccunraiite cpenHee 3Ha4YCHUE MOJISPHON KOHIIEHTpamuy KapOoHa-
Ta HATPUSB PACTBOPE M OTHOCUTEIBHOE CTAHIAPTHOE OTKJIOHEHHUE ATOM
BEJIMYMHBI 10 Pe3yJIbTaTaM KHUCIOTHO-OCHOBHOTO M KOMITJIEKCOHOMETPH-
YECKOr0 TUTPOBAHUH.

CpaBHUTE pe3ydbTaThl JIBYX METOJIOB aHaiu3a, €CIU BO3MOXKHO,
00BEIMHUTE UX U MPENICTABbTE PE3yIbTAT aHAIH3A.

Pemenne

1. Ha xpuBoii TUTPOBaHUSI KapPOOHAT-UOHOB COJITHOW KUCIOTOW Oy-
JeT 1Ba CKadka TUTPOBAHUS, TaK KaK CTyNEeHYaTble KOHCTAaHTHI OTIIH-
YaroTCsl MPAKTHYECKN HA YETHIPE TOPsIKa M MEHBIas KOHCTAHTa 10 Be-
nmuunHe Gompme wem 1:10°. Ecim B kauectse HWHJUKATopa
WCTIONB3YIOTMETHIIOBBIN OPAaHKEBBINA, TO KApOOHAT-HOHBI TUTPYIOTCS JI0
YTONBHON KHUCIOTH. MONApHYI0 KOHIEHTparuio KapOoHaTa HaTpus
BBIYHUCIISIOT U3 3aKOHA SKBUBAJICHTOB:

Na,COy: Ky =21-107% K, =22-10"%;

pT,.0 ~3,70; (Na,CO3) =1/2;

f3K8

Nnagcog Var = Nuot Ve #1H 2Cya5c05 Var = Chict Vi s

_ ChctVher _ 01250 Ve

ONa,COs =5 T T T 5 2500
NoomnbITa 1 2 3 4 5
Vi, Mt 2200 2210 22,00 22,10 22,10

CNa,Co,» MOIB/T  0,05500 0,05525 0,05500 0,05525 0,05525

c o, = 0,05515 mot/;

NayC
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s_\/2-(15-10—5)2+3-(1o.1o—5)2

=1,4-107%;
4

14-107
Sr =

_ -3
—_5,515—,10_2_2’5'10 .

2. JIns BBIYHCIICHUS MOJISIPHOM KOHIIGHTpAIK KapOoHaTa HATPHUS TI0
pe3ynbTaTaM KOCBEHHOTO KOMIUIEKCOHOMETPHYECKOTO THUTPOBAHHS 3a-
MKCHIBAIOT 3aKOH SKBUBAJICHTOB B CJICIYIOLIEM BUJIC:

Chagcog Var = Cga Vea — Cogru Vouras

CaaVaa — CoryVours  0,05040-25,00-0,01020 -V,

Cnagoos = v, - 20,00 !
NeomnrwiTa 1 2 3 4
VgﬂTA, MJI 15,00 15,30 15,10 15,00

CNa,CO, » MOJIB/II 0,05535 0,05520 0,05530 0,05535

c NagCOz = 0,05530 monp/i;

-5\2 -512
S:\/2-(5-10 )’ +(0-10°) 21 0.
3
-5
s, =107 13107
1 5530.102

3. CpaBHI/IBa}OT BI:I60pKI/I MO0 BOCIIPOU3BOAUMOCTH, HJIA 3TOrO pac-
CUUTHIBAIOT 3KCIICPUMCHTAJIBHOC 3HAYCHUC KPUTCPUA d)muepa " Cpas-
HHBAIOT €T0 C TAOJHMYHBIM:

113



_S1_ (4107 g ¢

= 1a6:(0,95,4,3) =9,12.
s2 (7110752 an )

Bre16opku 1m0 BOCTIPOM3BOAMMOCTH CPaBHHUMBI, T.€. WX JHUCIEPCHU SIB-
JIAIOTCA OLIEHKaMM JUCIIEPCUU OJIHOM M TOM e reHepadbHON COBOKYTI-
HOCTH.

4. CpaBHUBAIOT CpEIHUE 3HAUCHUS BRIOOPOK, JJISI 3TOTO BEIYHUCIISIOT
CPEHEB3BEUICHHYIO JIUCTIEPCHIO M KCIIEPUMEHTAIBHOE 3HAYCHUE KPH-
tepust CThIOJICHTA!

o (n=Dsi+(n,-1)s; 4-(1,4-10*)* +3-(7,1-10°)?

S = =13-10°%;
n,+n,—2

7

c-C 107 [20

takcn = |Gl 2| ) LlL: = Lo19 4 E =20< tmam (019517) =237
n+n, 12.107 9

BKCHCpI/IMGHTaIH:HOG 3HAUYCHUEC KPUTCPUA CTLIO)IGHT& MEHbIIIE Ta0auy-
HOro, NO3TOMY CpE€AHUC 3HAYCHUA obeux BbI60p0K SIBIIAIOTCA OLICHKaMU
OOHOI'0 U TOT'O K€ I'€HEPAJIBHOI'O CPEAHETO 3HAUCHUA.

5. OOBeauHSIOT BEIOOPKH, IS MPEACTABICHHUS] OKOHYATEIIEHOTO pe-
3yJIbTaTa aHalln3a PACCUHUTHIBAIOT U3 JICBITH OINBITOB CPEJHEE 3HAUCHHE,
CTaH/IaPTHOE OTKJIOHEHUE U JOBEPUTEIHHBINA MHTECPBAIL:

NeomnrblTa 1 2 3 4 5
CNa,CO, » moae/nm  0,05500 0,05525 0,05500 0,05525 0,05525
NeomnbiTa 6 7 8 9

Cna.co. Momb/n  0,05535 0,05520 0,05530 0,05535
2 3

Cnagcog = 0,05522 moub/;
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3:10_5\/2-(22)2+3-(3)2+§-(13)2+(2)2+(8)2 1310

£(0,95:8) =231 A, =+ —+10.10%

008 - \/ﬁ

Cragcog = (5:522 +0,010) -107 mous/a.

3agaua 10. B anamusupyeMoM pacTBOpE COMEPKATCS TOIBKO XITOPHT
W HHATPAT HATpusA. MONSpHBIE KOHIEHTPAIMK COJIEH ONPENENINiIN OIH-
CAHHBIM HHXE CIIOCOOOM.

1.Ha aprenromerpudeckoe tutpoanue mo Mopy 20,00 M aHamu3u-
pyemoro pactBopa 3arpatwian (15,00 £ 0,05) ma 0,05040 M pacTtBOpa
HUTpara cepeopa.

2.AJMKBOTHI aHAJIU3UPYEMOro pactBopa oobemom 50,00 M mpormyc-
THIM 4epe3 KOJOHKY C CHIBHOKHMCIOTHBIM KaThoHMTOM B H'-(opme,
amoatel coOpaim ¥ Ha ux TUTpoBanue 3atpatmwim (20,00 £ 0,05) mn
0,1260 M pacTBOpa IHIEI0YH.

PaccunTaiite MOJISIpHBIE KOHIIEHTPAIMK XJIOPHIA U HATpaTa HATPUSIB
pacTtBope.BeluncinTe OTHOCHUTEIbHYIO U aOCOJIOTHYIO TMOTPEITHOCTD
MOJISIPHBIX KOHIIEHTPALHii 000X KOMIIOHEHTOB, YUHTHIBAS, YTO OTHOCH-
TeJbHBIE TIOTPEITHOCTH ONPEAEIeHUs KOHIIEHTPAIlHK pacTBopa cepebpa—
0,40 %, memoun — 0,30 %.

Pemenne

1. MonsipHYI0 KOHIEHTPAIMIO XJOPHAa HATPHUS PACCUUTHIBAIOT M3
3aKOHA SKBUBAJICHTOB JJIsl IPSIMOTO apreHTOMETPUUECKOTO TUTPOBAHUS:

Cag Vag = Cnact Vaus

0,05040-15,00

Cnacl = 20.00 =0,03780 mounp/1.
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2. Tlocne nporryckaHusl pacTBOpa XJIOpUa W HUTpaTa HATPUS depes
KaTHOHOOOMEHHUK 3JI0aT CONEPIKUT CMECh COJISTHON M a30THOM KHCJIOT,
WX COJACpKAHUE OIPEACISIOT TUTPOBAHUEM INENOYbI0. Tak Kak HIeT
CTEXHOMETPHYECKNH OOMEH MOHOB HATPHs Ha MPOTOHBI, TO KOJIHYECTBO
MOJIEHTIPOTOHOB B 3JIF0AT€ PAaBHO KOJIMYECTBY MOJIEH MOHOB HaTpHA B
AIMKBOTE aHAJU3UPYEMOI'0 pacTBOpa, MPOMYIIEHHON depe3 KOJOHKY.
Takum 00pa3oM OIpeneNnsifoT CyMMapHYI0 MOJSPHYIO KOHIIEHTPAIIHIO
coeit.

RH +NaCl _ RNa+ HCI;

RH +NaNO;, 2 RNa+ HNO;;

CrnaoH *VNaon = Crci+nog * Vmoama = Chact + Nanog * Vars

0,1260-20,00

CNaCl+NaNO; = 000 - 0,05040 moss/11;

3. KoHIeHTpanuio HUTpaTa HATPHUs PACCUUTHIBAIOT 110 pPa3HHUIIE:

Cnano3 =Cnaci + Nano3 ~Cnac s

Chano, =0,05040 —0,03780 = 0,01260 Mot/

4. B BbIpaXeHHH ISl pacyeTa KOHIIEHTPALMU XJIOpUAa HATPUS WC—
MOJIB3YIOTCSL TOJIBKO OTEpPallii YMHOXEHUS U JEJICHUs, TI0 3aKOHY pac—
MIPOCTPAaHEHUS TMOTPENTHOCTEHB 3TOM CITydae CKIIQJBIBAIOTCS KBaIpaThI
OTHOCHTEJBHBIX MTOTPEITHOCTEN BEIMYHH, BXOAAIMNX B (hopmyIry:

Cag Vag |
V 1

an

CNacl =

S, (NaCl) = /57 (Cag) + 52 (Vg
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0,05

2
=52-10"3
15,00

s, (NaCl) =, [(4,0-107%)? +(

s, (NaCl) = 0,53%;

$(Chaci) =S, (NCl) - Cpe =5,2-107°-3,780-102 =2,0-10*;

Cracr = (3,780 4 0,020) -1072 moub/m.

5. KoHueHTpauuio HUTpaTa HaTpUsl PACCUUTHIBAIOT 110 Pa3HULIE CyM-
MAapHOW KOHIIEHTpAILMK COJIEN W XJIOpHa HATpUsl, B TAKUX CIydasiX IO-
TpCIIHOCTh HAXOAAT B JIBA 3Talia. CHauajia BBIYMCIISIOT OTHOCHUTCJIbHYIO
MOrpeuIHOCTb CyMMapHOﬁ KOHUCHTpanuun coneﬁ, TaK KakK B (bopMyne
AJIA €€ pacue€Ta €CTh TOJIBKO ONEPAMUYMHOXCHUA U NCIICHUS. 3aTeM u3
OTHOCHUTEJIbHOMU MOrpCIHOCTU CyMMapHOﬁ KOHLCHTpAalluu pPacCCUUThBI-
BalOT a0CONIOTHYIO BEJIMYMHY 3TOW TorpemHocTH. B dopmyne mis
pacucTa KOHUCHTPpAU HUTpaTa HAaTPpHUA UCIIOJB3YyETCs OINCpals BB~
TaHWs, 110 3aKOHY PACIIPOCTPAaHCHUA HOFpeHIHOCTefI B OTOM CJIy4yac CKJia-
ABIBAIOTCA KBaApPaTbl a0COIIOTHEBIX HOFpeIHHOCTeﬁ BCIINYHWH, BXOJAIINUX
B BBIpAXKCHHC!

Chaci + NaNO3 = CNaOI—I\/A;

an

s, (NaCl + NaNOy) = /57 (Cyaon ) + 2 Vyeon)

0,05

2
=39-103;
20,00

s, (NaCl + NaNO;) =.[(3,0-107%)? +(

s(c ) =5, (NaCl + NaNO;) - Cyaci 4 Nanog

NaCl + NaNO3
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S (CNaCI + NaNO3) = 3!9 '10_3 : 51040 '10_2 = 2,0 '10_4;

Cnano3 =Cnacl + Nanog — Cnacts

2 2 :
S (Cnanog) :\/5 (Cnact) + 57 (Cnac + Chanog)

S (Cuanog) = (2.0-10)2 +(2,0-107)2 = 28-10°%;

S (Cnanog) __ 28 107
Cnanog ~ 1,260-107°

s, (NaNO,) = =22-107 wm 2,2%;

Cranog = (1,260 +0,028) -107% moms/an.
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Kpome Toro, B mpakTuKymMax MO aHATHUTUYCCKOW XHMHU UMECTCS
He00X0UMBIH HaOOop 1a00paTOPHON TOCYIbI )i TPOBEICHUS KadyecT-
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