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MII

Ilporpamma  coctaBneHa  Ha  OCHOBaHWM  DelepalbHOr0  rOCYIapCTBEHHOTO
o0pa3oBaTenbHOrO cTaHiapTa Bbiciiero obpasoBanust (®I'OC BO) HampaBieHHs MNOATOTOBKH
04.04.01 Xumus, yTBEepXKIEHHOIO NpUKa3oM MHUHHCTepCTBa 00pa30oBaHUsl U HAyKM PocCHICKOM
®enepamuu ot 13 mroma 2017 r. Ne 655; Ilopsaka opraHuzanumu yd4eGHOro IIporecca B
00pa3oBaTeNbHBIX OpPraHM3allUAX BBICHIEr0 MPO(GEeCcCHOHATBHOrO 00pa3oBaHus J[OHEKOM
Haponuoii Pecnybnuku, yrBep>xaeHHOro nprukazoM MuHucTepeTBa 00pasoBanus U Hayku JTHP No
1171 or «10» HOs6ps 2017 r.; y4eOHOro IUlaHa M OCHOBHOW 0Opa30BATENBHON MPOrpaMMBI
BBICIIETO TNPO(ECCHOHATBHOTO 00pa3oBaHusi HampasieHuss noarotoBkd 04.04.01 Xwumus,
pazpabortanHbIX B 'OV BIIO «/loHeukuii HAHOHATIBHBIM YHHBEPCHTETY.

PazpaboTunkmu:
JoueHT xadenpsr p

AHAJIUTHYECKOM XUMHUH, KaHIuJaT
XAMHUYECKUX HAYK, TOOCHT

JouenT kadenpsl CM’M Mﬁgﬂ T.H. CumoHoBa
AQHAJMTUYECKON XUMHH, KaHTUAAT
XUMHUYECKHUX HayK, JOICHT

[Tporpamma y4eOHOM MUCHMIUIMHBI YTBEp)KICHA Ha 3aceJaHUH Kadeapbl aHATHTHYECKOU
XHMUH.

IIpoTtokon Ne_ 19 oT« 14 » 04 2020 r.

.
3aBenyromuii kapenpoi .35/ ey A.C. AnemacoBa

IIporpamMa y4yeOHOM JOUCHMILIMHBI 0JO0OpeHa Yy4eOHO-METOJUYECKOH KOMHCCHEH
XMMHYECKOTO (aKysIbTeTa.

ITpotokon Ne 3 oT« 15 » 04 2020 r.
IIpencenarenb yueOGHO-METOJUYECKOM W7
KoMmuccuu (hakynpTeTa 1,, , 7~ H.B. S6nouxosa



1.  OBJIACTb IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

HucturuimHa «CoBpeMeHHBIE METObl aHalu3a MPHUPOTHBIX M IPOMBIIUIEHHBIX OOBEKTOB)
oTHOcUTCS K 6a30Boi yactu bioka 1 «lucuunmuael (Moaynn)» yd4eOHOro MiaHa Mo HalpaBIeHUIO
noarotoBku 04.04.01 Xumus (Marucrtepckasi mporpamma Xumus). JucCIUIUIMHA peanu3yeTcs Ha
XUMHYECKOM (akynbrere Kadeapoi aHATMTHYECKOW XUMHH.

JlucummiuHa, onupasch Ha XUMHUYECKYIO (HEOpraHWYecKas, aHaJIMTUYECKasi, OpraHu4ecKas,
busnyeckas XuMHs), HaydHO-MeToAnuecKyto (MeToomorus 1 MeTo/ibl HayYHbIX HCCIIEeAOBaHUN),
KoMIbloTepHYI0 (KoMIbIloTepHBIE TEXHOJOTMM B HayKe W OOpa30BaHUM) MOJATOTOBKH, T'OTOBHT
Oyaylux ucciieoBareneii U MpakTUKOB B 00JaCTH COBPEMEHHBIX METO/IOB aHANU3a MPUPOIHBIX U
IPOMBIIIJICHHBIX 00HEKTOB.

OcBoeHME JaHHON ITUCHMIUIMHBI HEOOXOAMMO KakK MPEIIEeCTBYIOIIEe MPU MPOXOKIACHUU
yueOHOU (03HAKOMUTEIHHOMN) IIPaKTHKH, IIPOU3BOACTBEHHOMN IIPaKTUKHU (Hay4HO-
UCcleIoBaTeNnbcKas paboTa), MPOU3BOJCTBEHHOW MNPAKTUKH (MPEIAUITIOMHAs MpPaKTHKA), MHpU
HalMCaHUM MarkucTepCcKoil 1uccepTanuu.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueonHoll OucCYUnIUHb

Hanpasnenue noarotroBku 04.04.01 Xumusa
Marucrepckas nporpamMmma
OO6pa3oBarenbHasl mporpaMmma aKaJieMHuecKasi MarucTparypa
Kpanuduxanus MarucTp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2
Hucnunnuza 6a30B0# / BapHaTUBHOM YacTu JTUCIUTIIINHA 0a30BOM YacTH 00pa30BaTEIHHOM
00pa3oBaTeNbHON MPOrpaMMbl IPOTPaMMBbI
®opmel kouTpos (MK, sk3amen, 3auer) 2 MK, 3auer, 3x3aMeH
TMokasatem ouHas popma 3aouyHas popma
00y4YeHHs 00y4YeHHUs
KonnuecTBo 3a4eTHBIX €AMHHUIL (KPETUTOB) 3)
I'om moaroroBku 1,2
Cemectp 2,3
KonuuecTBo yacoB 180
- JIGKITHOHHBIX 26
- IPAKTUIECKIX, CCMHHAPCKUX -
- 1a00paTOPHBIX 26
- CaMOCTOSITEIILHOM pabOThI 128
B T.4. UHANBHUIYAJIbHOE 3aJ]aHHE
HenennrHOE KOJMYECTBO YACOB, 7,5
B T.4. QyTUTOPHBIX 2

3.  OINMHNCAHHUE JUCHUIIJIMHBI

Heau u 3axaun

Ilenv usyuenua oOucuyunaunvl— YriayOUTh 3HAHUS CTYACHTOB IO TEOPUU U TPAKTHUKE
XUMHUYECKOTO aHAJIN3a MPUPOIHBIX U MPOMBIIIICHHBIX 00BEKTOB, C(POPMUPOBATH CHCTEMY 3HAHUH,
MO3BOJIAIONIYIO TOJy4yaTh JOCTOBEPHYIO HMH(POPMAIMI0O O COCTOSHHUM OKpYXKalollel cpeasbl,
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Ka4eCTBE MPUPOTHBIX U MPOMBIIUICHHBIX 00bEKTOB, AaTh HAYYHYIO M MPAKTHYCCKYIO TIOJTOTOBKY B
9TOH 00JIaCTH.

3adauu oucuuniumHwl.

e [I03HaKOMUTH CTYICHTOB C COBPEMEHHBIMU METOJaMH, MTPOOJIEMaMHA XUMHUYECKOTO aHAIHN3a
IPUPOJHBIX M TPOMBIIIJICHHBIX OOBEKTOB: OOBEKTOB OKPY)KAIOLIEH Cpeabl, MHUIIEBBIX
MNpoOAYKTOB, YyIJid, MCTAJUIOB U CIUIABOB, BKJIKOYAad AparoucHHBIC MCTAJIBI, He(l)TI/I u
HE(PTENPOIYKTOB U MyTEH UX pEIICHUS;

e [l0o3HaKOMUTH CTYJICHTOB C MEXIYHApOJHBIMA M TOCYJApCTBEHHBIMH CTaHIAPTAMH 10
MCTOAaM XMMHNYCCKOI'O aHaIn3a MPUPOJHBIX U ITPOMBIIIIJICHHBIX 06’beKTOB

e [l03HaKOMUTH CTYJCHTOB C OPraHU3AIUECH aHATUTHYECKOM CITY)KOBI, CHCTEMOW KavyecTBa Ha
NPEINPUATHH U aTTeCTallMel aHAIUTHIECKOH JabopaTopun

e CdopmupoBaTh cHCTEMYy 3HAHHH O TPUHIMIIAX M CBONCTBAX AHAJMTUYCCKHX CHTHAJIOB
COBPEMEHHBIX METOJOB aHAJIM3a IMPHPOIHBIX M IPOMBIIUICHHBIX OOBEKTOB, YCIOBHUSX
MPUMEHECHHSI Ha TPAKTHKE,

e CdopmupoBaTh MpencTaBieHUs O TPEOOBAHUSIX, MPEIBABISIEMBIX K METO/IaM OIPEICIICHUS
AHAJIMTOB B JIAaHHBIX O0BEKTAX;

e CdopMupoBarh MpeAcTaBIeHUST 00 0OCOOEHHOCTSX MPOOOOTOOpPa M TPOOOIOATOTOBKH
OOBEKTOB OKpYXKAaIOIIeW Cpelbl, METa/UIOB, CIUIABOB, IHIICBBIX IMPOJIYKTOB, YIJI,
HEPTENPOIYKTOB H JP.;

e Hayunth caMOCTOSTEIILHOMY COCTABIICHUIO 33]1a4 10 AaHAJIN3Y Pa3INIHBIX 0OBEKTOB.

TpeOoBanus K pe3yabTaraM OCBOCHHSI JMCHMILIMHBI. [Ipouecc nM3ydyeHHs AMCLMILIMHBI
«Meronpl aHanM3a NPUPOIHBIX M IMPOMBIIIJIEHHBIX OOBEKTOB» HampaBieH Ha (OPMUPOBAHUE
AJIEMEHTOB CIENYIOINX KoMieTeHIi B cooTBeTcTBUU ¢ PI'OC BO P® HanpasneHust NOArOTOBKU
04.04.01 Xumuss u OCHOBHOH 0Opa30BaTE€IbHONW MPOrpaMMbl BBICIIErO MpodeccunoHaTbHOTO
oOpa3zoBanus HampasiaeHUANoAroToBky 04.04.01 Xumus (Marucrepckas IporpaMMa: XuMus):

YHUGepCcanbHble KOMNEMeHYUU:

—CIIOCOOHOCTh OCYIIECTBIATh KPUTUYECKAW aHAU3 IMPOOJIIEMHBIX CHUTYyalldii Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpadaThiBaTh cTpareruto aeicteuit (YK-1);

— CHOCOOHOCTD YIPABISITh MPOSKTOM Ha BCEX JTarax ero xu3HeHHoro 1ukia (YK-2);

— CIIOCOOHOCTH OpPTraHU30BBIBATH W PYKOBOJAWTH pPAa0OTONW KOMAaHIBI, BBIpaOATHIBAs
KOMaH/IHYIO CTPATETHIO sl JOCTIKeHuUs noctaieHHoi nenu (YK-3);

— CHOCOOHOCTh IPUMEHSTHh COBPEMEHHBIE KOMMYHHKATHBHBIE TEXHOJIOTHWH, B TOM YHCIE Ha
MHOCTPAHHBIX SI3bIKAX, IS aKaJeMUYECKOTr0 B podeccroHaabHoro B3anmoaeicteus (YK-4);

— CHOCOOHOCTh AHANM3UPOBATh M YYUTHIBATH pPa3HOOOpa3We KyJIbTyp B Ipolecce
MEXKYyIbTypHOTO B3aumoeicteus (YK-5);

— CIIOCOOHOCTH OTPENENSITh W PEaTM30BBIBATH NPHOPHUTETHl COOCTBEHHOW JEATEIEHOCTH H

CIOCOOBI €€ COBEPIICHCTBOBAaHUS Ha OCHOBE camoolieHKH (YK-6).

obuenpogeccuonanvHvie KOMnemeHyuu:

— CNMOCOOHOCTh BBINOJHATH KOMIUIEKCHBIE 3KCIEPUMEHTANIbHbIE U PACYETHO-TEOPETHYECKHE
UCCIIEIOBaHMs B M30paHHOM 00J1aCTH XMMUHU WIIM CMEXHBIX HAyK C UCIOJIb30BAHUEM COBPEMEHHBIX
pruOOPOB, POrPAaMMHOTO OOecTieueHus 1 6a3 JaHHBIX mpodeccroHambHoro HazHaueHus (OITK-1);

—  CHocoOHOCTh  aHAIM3MPOBATh,  UHTEPNPETHPOBATH W 00OIMATh  Pe3yibTaThl
9KCHEPUMEHTAJbHBIX M PAcueTHO-TEOPETUYECKUX paboT B H30paHHOW OONACTH XUMHM WIH
cMexHbIX Hayk (OITK-2);
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— CIIOCOOHOCTH HCIIONB30BAaTh BBIYMCIUTEIBHBIE METOJBl M JalNTHPOBATh CYIIECTBYIOIINE
IpOrpaMMHBIC TIPOYKTHI JJIsl peLIeHus 3a1a4 npodeccuonanbHou aestenapnoct (OI1K-3);

— CIIOCOOHOCTh TOTOBHUTH ITyONMKAIlMM, y4acTBOBaTh B MPOGECCHOHAIBHBIX IHCKYCCHSX,
NPEICTaBIATh PE3yabTaThl NPOPECCHOHATIBHON MAEATENbHOCTH B BHJE HAYYHBIX M HAy4yHO-
nonyspHbeIx gokiaanos (OITK-4).

npogheccuonanvmuvle KomMnemeHyuu, COOTBETCTBYIOLINE BUAY (BHUIaM) NMpoQeccCHOHANIbHON
JESITEIbHOCTH, Ha KOTOPbIE OPUEHTHPOBAHA MPOTPAMMa MarucTpaTyphl:
HAY4YHO-UCCIe008aMeNbCKAsl 0esIMeNIbHOCb.

— CHOCOOHOCTBIO TPOBOJWTH HAyYHBIE HCCIEJOBAHUS 1O CHOPMYIHPOBAHHOM
TEMaTHUKEe, CAMOCTOATEILHO COCTABIIATH IJIAH MCCIIEOBAHUS U MOJy4yaTh HOBbIE HAYYHBIC U
npukiaaaneie pe3ynbrartel (ITK-1);

— BIIAJICHUEM TEOpHEW M HaBBIKAMHU MPAKTUYECKOW paboThl B HM30paHHON 00JacTH
xumun (ITK-2);

— TOTOBHOCTHIO MCIIOJIb30BAaTh COBPEMEHHYIO alllaparypy MpH MPOBEICHUH HAYIHBIX
uccnenoanuii (ITK-3);

—  CIIOCOOHOCTBIO y4acTBOBATh B HAYYHBIX AUCKYCCHUSIX U MPEACTABIATH MOTyYCHHBIC B
MCCJICIOBAHMSIX PE3YJAbTAThl B BUJIE OTYETOB U HAYYHBIX MyOIHKAIMil (CTEHA0BbIE TOKJIA/IbI,
pedepatsl ¥ cTaThy B iepuonyeckoit HayuHou nedaru) (I1K-4);

OpP2aHU3AYUOHHO-YNPABIEHYECKAsl 0esiMelbHOCMb.!

— BJIAJICHUEM HAaBBIKAMHU COCTABIICHUS IUIAHOB, IPOrPaMM, IPOCKTOB M JPYTUX
JTUPEKTUBHBIX JoKyMeHTOB (I1K-5);

—  CIIOCOOHOCTBIO OMPEENATh M aHAIU3UPOBATH MPOOJIEMBI, TUIAHUPOBATH CTPATETHIO
UX pelieHus, Opath Ha ceOst OTBETCTBEHHOCTD 3a pe3yibTar aestenabHoctu (ITK-6);

HAYYHO-Ne0a202UYecKas 0esimenbHOCmb.
— BIAJCHHEM MeToJaMu OTOOpa MaTepuana, TMPENnoJaBaHUs W OCHOBAMHU YIIPaBJICHUS
nporieccoM 00ydeHusT B 00pa3oBaTeIbHBIX OpraHu3anusaX Beiciiero oopasosanus (ITK-7).

B pe3yabTare udydennst y4eOHOM JUCHUIIMHBI CTYACHT 10JIKEH
3Hamb:

— IOPUHIIMIIBI  METOJOB aHallM3a TMPUPOJHBIX U  MPOMBIIIJIEHHBIX OOBEKTOB,
0COOEHHOCTH MP0oO00TOOpa 1 MPOOONOATOTOBKH, CIIeHU(UKY ONpeieIeHUs] aHAJIUTOB;

— NPUPOY aHAJIWTHYECKOTO CHTHAla B METOJax aHaju3a, CIOoCO0Bl pacueTa
KOHIIEHTpAallHii;

— MEXIYHAPOAHBI YpPOBEHb HCCIENOBAaHUN B 00JacCTH XUMHUYECKOTO aHaln3a,
TpeOOBaHMS K UX TOYHOCTH, YyBCTBUTEILHOCTH, CEIEKTUBHOCTH H JIp.

ymemp:

— BBIOPATh MOAXOMAIIHE (PAIIOHATBHBIE) METOIbI ONPECIICHHS aHAJTUTOB, UCXO/ISI U3
CBOICTB aHanuTa, oObekTa aHanm3a, TpedoBanmii 'OCT, 3akasumka u jap. paboTath Ha
COBPEMEHHOM HAay4YHOM ammaparype.

enaoemp:

— CHCTEMOU 3HAHUW U YMEHUN 11 AaHATUTUYECKUX UCCIIEIOBAHU;

— METOJIJaMU TOWCKAa HAyYHOM W TEeXHUYEeCKOW WHGPOpMAIMu O METOoJaX aHaIu3a
MIPUPOTHBIX U TPOMBIIIUICHHBIX O0BEKTOB;

— HABBIKAMHU TIONYYEHUS U OOpabOTKH aHAIMTUYECKHX CHUTHAJIOB C MPUMEHEHHEM
pa3HOU amnmaparypsl;

— pueMaMiy MPOBEPKH MPABWIBHOCTH M BOCIPOU3BOAMMOCTH PE3YJbTaTOB aHAIIN3A,
OIICHKH Ka4eCTBa.
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4. COIEPKXAHMUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIMA YYEBHOI'O

MPOLIECCA

IMopsiaikoBbIA HOMEP
nTeMa

KpaTlcoe CodepKaHuE€ TEMbI

Cooeprcamenvhultit mooyno 1 «Memoowsl ananusza okpyscarouieni cpeosvt)

Tema 1. AnanuTudeckas
ciyx06a. IlpoBepka mu
aTTecTanus METOIHUK
XHMUYCCKOI0 aHAIN3a.

Crtpykrypa, byHKIUY. Opranuzanus u aKKpeIuTaIus
AHATUTUYECKON Taboparopun. YpOBHU akkpeauTanuu. Pazpaborka u
aTTecTaldsd METOJIMK aHaiu3a. Bamunanus METOOUK aHaiuza:
MPEIU3UOHHOCTD, MPaBUIILHOCT, CEJICKTUBHOCTb, npenen
onpenenenuss u ap. MccrnegoBaHue ycTOMYMBOCTH METOIMKHU
aHaJIM3a.

Tema 2.
KayecTBa
aQHAJTUTUYECKUX padboT B

KonTponb

OOecnieueHne KayecTBa pe3ybTaTOB aHamM3a. MeToabl KOHTPOJIS
KauecTBa aHATUTUYECKHX PAaOOT B 0OOJACTH aHAIW3a MPHPOIHBIX U
MpOMBINIIEHHBIX 00beKTOB. [Ipunnunet GLP. BuytpunaboparopHsrit

obnactu aHaIM3a | U BHEUIHUW KOHTPOJIb KauecTBa aHaim3a. KOHTpOJIbHBIE KapThl,
MPUPOIHBIX U | KOHTpoibHble Touku. [lomuTuka ©  cucTtemMa KauecTBa B
MIPOMBIIUICHHBIX aHAJUTUYECKOM JTabOpaTOpHH.

00OBEKTOB. GLP —

xoporasi jJabopaTopHas

MPAKTHKA.

Tema 3. Boma xak | Kmaccudukamus Boa. CoBpeMEHHOE COCTOSHHUE METOJOB aHAM3a

00BEKT aHaJIN3a

BoA. OcCHOBHbIE  aHaJUTHYECKUE TMPOOJIEMBI:  ONpeAesieHue
0000IIEHHBIX TMOKA3aTeNieii KavyecTBa BOJI, BEIICCTBEHHBIN aHAJH3.
[Tpo6ooTbop u xpaHeHue mnpod. MeTonabl aHalv3a MPUPOTHBIX U
CTOYHBIX BOJ MO FOCYJAapPCTBEHHBIM U MEXIYHAPOJIHBIM CTaHIapTaM.
ABTOMAaTH3alMsg KOHTPOJIS KauecTBa BoJA. MeETOIbl OIpeAeseHHs
0000MICHHBIX (U3MUYECKUX W XMMHYECKUX IIOKa3aTelied KauecTBa
BOJBI: NPO3PAYHOCTH, MYTHOCTH, IIBETHOCTH, BOJIOPOJHOTO
MoKa3aTels, IIEJIOYHOCTH, pPacTBOPEHHOTO KHCJIOPO/Ia,
OKHUCIISIEMOCTH, XHMHYECKOTO ¥ OHOXMMHYECKOTO TOTpeOIeHUs
kuciopoga(XIIK u BIIK). buorectupoBanue kak crnocoO OIEHKH
KauecTBa BOJ. PaauanmoHHblii KOHTpOJib. KOHTPOJB TOKCHYHOCTH
BOIbL. OnipeienieHne WHIUBUTyaTbHBIX HEOPTraHUYECKUX
KOMIIOHEHTOB BOJ: XJIOPHAOB, (TOPUIOB, HUTPUTOB, HUTPATOB,
docdaroB, cepocoiepKalmX aHHOHOB, HIOHOB aMMOHHSI, IETOYHBIX
U 1IEJIOYHO-3EMENIbHBIX MeTaIoB. OnpeneneHue XeCTKOCTH BOJIBI.
Ornpenenennie cBOOOTHOTO X0pa. DOPMBI CYIIIECTBOBAHUS TAKEIBIX
METaJUIOB B BOJAaX, METOABIONPENEIECHUE TSKEIbIX METAIIOB,
BKJIIOYAs BEIECTBEHHBIN aHaIN3. OlIEHKAa KayecTBa MUTHEBOM BO/IBI.
[IpoGnembl  aHanmW3a  BOABI  CIENHUATBHOTO  HazHadeHHWs  (
OytmwiupoBanHast u 1p.)[IpupoaHble OpraHudYecKue BelecTBa BOJI.
OO0mmas oneHKa CoJep>KaHusl OPraHUYECKUX BEIIECTB: OMpeAelieHUe

OpTraHUYECKOTO yrieposa, a3oTa, docdopa.
OCHOBHBIE  KJIacChl ~ 3arpsi3HSIONIMX  OPraHMYECKUX  BEIIECTB:
MOBEPXHOCTHO-aKTHBHBIE BELIECTBAa, (EHOJbl, HE(TENPOIYKTHI,
MOJIMaPOMATHIECKHE YTIIEBOIOPOIBI, a3oT-, cepo- "

dbocdopcoaepkame MECTUIIUIBI, XJIOPOPTAHUYECKHUE COCIUHECHHS
(xIopconepKalue MECTULUABL, MOJUXJIOPUPOBAHHBIEON(EHUITHI,
MOJIUXJIOpIMOEeH30(ypaHbl, MOJINXJIOPINOEH30-TI-TUOKCHHBI ).
HNcrounnkn mnonagaHus, YCTOMYMBOCTH B OKPYKAIOLIEH Cpelne,
TOKCUYHOCTh, METOJIbl U3BJICUCHUS], KOHIICHTPUPOBAHUS, Pa3AeICHUS
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u ompeneneHusi. loHoMeTpus U MOHHAs Xpomarorpadusi B aHAIN3E
BOJI.

Tema 4. Bo3nyx Kak
00BEKT aHaIN3a

MeTtposioruueckue XapakTepUCTHUKH B aHAIM3E 3arps3HUTENCH
aTMocdepbl. MeToapl aHaidW3a BO3[yXa IO TOCYAapCTBEHHBIM U
MEXIYHApOJHBIM  CTaHAapTaM.  MOHHUTOPUHT  3arps3HCHHS
atMocdepsl. Mertoael orbopa mnpod Bo3ayxa. OmnpexneieHue
COCIMHEHUH Ccephl, a30Ta, OKCHAA yriaepona, o3oHa. OmpexneneHue
a’po3ojieir,  acOecta.  MeToAbpl  ONpENEeNCHUs  METalIoB,
OpraHWYecKUx coemuHeHuil. OrmnpeneneHue  paguoaKTHBHOCTH.
AHaim3 BO3qyXa OKWIBIX TOMENIeHWH. [‘a3oaHanm3aropel uis
ompeseNieHus: mpuMeceit B aTMocepHOM BO3TyXe. ABTOMAaTHIECKUE
Y JIMCTAaHIIMOHHBIC METOJIBI B KOHTPOJIE 3arpsi3HEHUN BO3/IyXa.

Tema 5. IlouBa Kkak
00BEKT aHaIN3a

OcoOeHHOCTH MOYBBI KAk OOBEKTa OKpPYKAIOIIEH  Cpeabl.
XuMHUUeCKui cocTaB 1mous. MeToasl 0TOOpa U MOATOTOBKU MPOO K
aHanmu3y. MeTobl HHTeHCU(DUKALUU TIPOOOTIOATOTOBKH.

3amaun  aHAJIUTHYECKOro KoHTposid. OnpeneneHue 0O0OLIEHHBIX
MOKa3aTelieii: e€MKOCTH KAaTMOHHOrO OOMeEHa, KHCIIOTHOCTH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOIO  IOTEHIMANA,  COAEp KaHUs
JIETKOPACTBOPUMBIX coJien, OMOJIOTUYECKOU AKTUBHOCTH.
OmnpezneneHue HEOPraHUYECKMX KOMIIOHEHTOB. AH&JINW3 BOJHOU
BBITSDKKM HA COJAEp)KAHME HUTPATOB, HUTPUTOB, XJOPHJOB,
Cyi1b(aTroB, ILIEJOYHBIX M  ILIEJIOYHO-3€MENIbHBIX  METaJlIOB.
OnpeneneHue TKENbIX METAUIOB: BaJlOBOTO  COAEpPX aHUS U
HOJABMKHBIX  ¢opM. KoHTponb kauecTBa H  3KOJOTMUYECKOH
6e3onacHoctu nmousbl 0 ['OCT M MeXIyHapOIHBIM CTaHAApTaM.
HopmupoBanue kadyectBa nouBbl. KOHTposb (hU3NKO-XUMUYECKUX U
OOMEHHBIX XapaKTEPUCTHUK.

Tema 6. Iluma
00BEKT aHAIN3A.

Kak

. OcHOBHbBIE aHaNUTHYECKUE MPoOIeMbl. XHUMHYECKHE BEIIEeCTBA
TIUIIA: COOCTBEHHEIE MHUHCPAJIBHBIC W OPraHUYCCKHUEC BCIICCTBA,
MUIIeBble  JOOaBKH, YYXKEpPOJHbIE BelmecTBAa. MeToAbl UX
W3BJICUCHUS, KOHIEHTpHpOBaHMs, pazaenenus. Otbop 1poo,
MOATOTOBKAa K aHanu3y. HWHTeHcuduKanus MNpoOOmoAroTOBKH.
OmnpeneneHrne KOMIIOHCHTOB, OINPEACISIONUX IHUIICBYI0 IIEHHOCTH
MPOJYyKTa: OENKOB, KUPOB, YIIEBOJIOB, BUTAMUHOB, aMUHOKHUCIIOT U
JIpyTrux OpPraHUYECKUX KHUCIIOT.
Onenka 0€30MacHOCTH  MHUIIEBBIX NPOAYKTOB:  ONpeAeNieHUe
TOKCUYHBIX METa/UIOB (PTYTH, MBIIIbAKA, CBUHIA, KaJMUs, OJIOBA,
MEAW W Jp.), HATPATOB, HUTPUTOB, MECTUIUIOB, AHTHOUOTHKOB,

KOHCEpBAHTOB,  NHINEBBIX  J00aBOK, N  -HUTPO30aMHHOB,
MUKOTOKCHHOB U JIp.
Bnusanue danbcuduxanun MAIEBBIX MIPOJIYKTOB u

MO,Z[I/I(I)I/ILII/IpOBaHHLIX paCTCHHf/'I Ha UX Ka4CCTBO.

Cooeporcamenvutit modyap 2 «Memoovl ananuza mexHu4ecKux 00beKmaoe)

Tema L Meroast | OTO0p U moATroTOBKAa TPOO yriisi. MeToasl XMMHUYECKOTO aHaIM3a

aHajan3a yris. yrist o 'OCT: onpenenenue BIaxHOCTH, 30JIbHOCTH, CEPBI, BBIXOa
JIETKUX TIPOJYKTOB. ABTOMATHYECKHE METOABl KOHTPOJS YTJIA.
MeTtoasl ompeseneHus TepMaHHUs, XpoMa, BaHaAWsA, MOIUOJEHa,
cepebpa, 30J10Ta U Ap. JIEMEHTOB B YTOJbHOMU 30JI€.

Tema 2. MeTtoasl OCHOBHBIC 3aJa4yd aHalIK3a METauIoB M ciiaBoB. CrnocoObl

aHajgM3a METaUIOB U | OTJCJICHHS OCHOBBI IPU aHAJIM3E YyryHa, MEJI, HUKEIsS, aTFOMUHUSI.

CILUIaBOB (uyryHa,

Omnpenenenne ra3oo0pa3ylolIUX BEIIECTB — YIJIEPOAa, CEpBl,
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cTajieH,

OBCTHBIX

MCTaJlJIOB 1 CHJ'IaBOB).

BOJIOpOJIa, KUcCiIopona, azora. OmnpeneneHue ¢ochopa U KPEMHHUS.
Omnpenenenue JErupyronux 100aBOK B YEPHBIX METaJJIaX M CIUIaBax
JKenesa: Xpoma, MapraHiia, HUKeNs, Bojib(pama u MoIHOACHA.
AHanmu3  MembCoJep)KallluX  CIUIABOB (bpons,  naryHeim),
QTIOMUHHMEBBIX W HHUKEJEBBIX CIUIaBOB. OlpejeseHne MnpumMecei
MeAu, HUKENs, [UHKA, CBHHIIA, 0JIOBA, MarHus B CILJIaBaX I[BETHBIX
MeTayioB.  OCOOEHHOCTM  aHaiM3a  JKapoIPOYHBIX  CIUIABOB,
COoZIepKaIInX HHOOUI, TaHTall, UUPKOHUH, THUTAaH.
ABTOMATU3MPOBAHHBIA  KOHTPOJb B  IBETHOM U  YEpHOM
METAJUTYPTHH.

Tema 3. Hedtp

He(TenmpOaYKTHI
00BEKT aHaInu3a

n
KakK

OO6mme cBoiicTBa W kiaccupukanus HepTH U HEYTENPOIYKTOB.
Mertonas! onpeneneHus: GU3NKO-XUMUYECKUX MapaMeTPOB OCHOBHBIX
BUJOB TOIUIMBA M Maceld. MeToIbl HCCIEJOBAHUS XHUMHUYECKOTO
coctaBa Hedptu u HeprenpoaykroB. CocTossHME U MPOOJIEMBI
OTIpeNIeIeHUs] MUKPO3JIEMEHTHOTO COCTaB HEPTH M HE(YTEIPOTYKTOB
10 MEXIYHapOIHBIM CTaHIapTaM. AHAJIW3 NPUCAJOK K TOIUIUBY H
macnam. [IpoGmema BwisiBIeHHsA (anbcudukanmit OEH3UHOB U
HedrenpoaykToB. ['ocyapcTBeHHBIE U MEXyHApOIHBIE CTAHIAPTHI
METOJIOB ONpEEIICHUs CIeI0B HepTH M HEePTENpPOayKTOB B BOJAX,
N0YBAaX, JOHHBIX OTJIOKEHUSX, TBEPIBIX OTXO/1aX.

TemaTnuyeckuii miian

ConepxarejbHblii MOaYJb 1«Memoowt ananuza okpyscarouieil cpeovt»
KonuyecTBo yacoB
Ounas ¢opma o0yueHust 3aounasi popma o0yueHust
B T.4U. B T.U.
HasBaHus coepRaTeIbHbIX Q g E % 2| g E E
ii o 5 T |8 &2 J¢e 2| Z|s €3 &
MoayJieil u TeM = |El 8 s |E S5 45 S S-S
Q = = = agdYol o= =) = R E=
M Z| = < g S qgal < = s | g S| S
0| E o)) o &m 9 5] = o | & &lm &
= ) O w2 H = = o |8 ®v|E w
S, O s <|H o S O s s H <
< < oo < < jes)
= = S |= = 5| S =
Tema 1. Amnanutruueckas | 16 2 4 10
ciyxoa. [Tposepka u
aTTecraius METOJIUK
XUMHAYECKOTO aHAJIH3a.
Tema 2. Kontponp kauectsa | 14 2 12
aHAJIUTUYEeCKUX  paboT B
o0yacTu aHanmu3a MPUPOIHBIX
¥ MPOMBIIICHHBIX 00BEKTOB.
GLP — Xopo1uas
nabopaTopHas MPaKTUKA.
Tema 3. Boma xak o0OwexT | 19 4 6 9
aHaJn3a
Tema 4. Boznyx kak o0bekt | 14 2 12
aHaym3a
Tema 5. TlouBa kxak oOBexT | 15 2 4 9




aHaJin3a

Tema 6. Iluma xax oObekt | 14 2 12
aHaJun3a.
Hmozo 92 14 14 |64
no cooepircamenbHoMy
Mmooyaw 1

Cooeprcamenvhuulit mooynw 2 «Memoowvl ananuza mexHuueckux 00veKmoe)

KoauuecTBO 4acoB

OuyHasi popMma 00yueHUs 3aounas popma o0yueHus
B T.U. B T.U.
Ha3Bauus comep:kaTebHbIX ol = E % o g E %
i °© 2| s &2 e 5| Z |0 &3 E
MOAYJIEH U TEM b E 8 % ; 51, § 05 § 8 % ; 5§18 5
Q = | = = oV Hdy o = T st R E=
3] <, = < = SIS d @ = = < = S| = S
o | E o | o &M A ) ) S| 6 & ;| X
5| o | & =S w =] X O |0 RIS R
© |3 <S|H A < © | s S| H s
ey < < jas i < < jes
= =5 | o = = 5| S =
Tema 1. Meroasl ananuza | 28 4 4 20
YIS
Tema 2. Meronst anamuza | 30 4 4 22
METaJUIOB U CILIABOB (YyryHa,
CTaJIed, IIBETHBIX METAJJIOB U
CILIABOB).
Tema 3. Hedts u|30 4 4 22
He(PTENPOIYKThl Kak OOBEKT
aHaJIn3a
Hmozo 88 12 12 | 64
no cooepiricamenbHOMy
Mooy 2
Bcezo uacoe no mooynio 180 26 26 | 128

5. METOAMYECKHUE PEKOMEHJIALIUUA JJIsA IPOBEJAEHUSA
JEKIIMOHHBIX, MIPAKTUYECKUX U JIABOPATOPHBIX 3AHATHUI

TeMbl JJeKIIMOHHBIX 3aHATHIH

Ne Ha3zeanue memwi Konuuecmeso

n/n 4acoe

1 | Ananmutuyeckas cmyxOa. IlpoBepka u  aTrecranmus  METOAMK 2
XUMHYECKOTO aHAJIN3a.

2 | KoHTponp KayecTBa aHAJIMTHYECKMX paboT B o00JacTH aHamm3a 2
OPUPOJHBIX M  NPOMBIIIEHHBIX 00BekTOoB. GLP —  xopomas
nmabopaTopHas MPaKTHKA.

3 Boja xak o0bekT aHanusa 4

4 | Bo3nyx Kak OOBEKT aHAIHM3a 2

5 | [louBa kak OOBEKT aHATH3a 2

6 | [Iuma kak oOBEKT aHaIU3a. 2
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7 Mertobl aHanu3a yris. 4
8 | Metoasl aHanM3a METAJJIOB M CIUIABOB (UyryHa, CTajlei, LBETHBIX 4
METAJUIOB U CILJIABOB).
9 | Hedtp u HETenpoayKTHl KaK OOBEKT aHAIN3A 4
BCET'O 26
Tembl1a00paTOPHBIX3AHATHH
Ne Ha3zeanue memwi Konuuecmeso
n/n uacos
1 | l'ocnoBepka aTOMHO-a0COPOIIMOHHOTO CIIEKTPOOoTOMETpA. 4
2 | Onpenenenue cofepkaHusi pTYTH B BOAAX aTOMHO-a0COPOLIMOHHBIM 6
METOJOM B XOJIOJHBIX Mapax.
3 ATOMHO-a0COPOIIMOHHOE CoJIepKaHue ITMHKA B BOJIAX.. 4
4 Ormpezenenue coaep:kanusi CBUHIIA M KaaMus B 00bEKTaX OKpYyKaroIiei 4
CpeJIbl ANEKTPOTEPMUYECKUM aTOMHO-a0COPOIIMOHHBIM METOJIOM.
5 | Ompenenenrie MaccoBOW JOJM JIParolieHHBIX METAJIOB B JIOME U 4
OTXOJ[aX PaAHOdJIEKTPOHHOMN MPOMBIIUIEHHOCTH.
6 | Ompenenenue oO0IIei )KECTKOCTH BHICOKOMUHEPAIN30BAHHBIX IIAXTHBIX 4
BO/I.
BCET'O 26
6. METOAUYECKHE PEKOMEHJALUAY 1O OPTAHU3ALINN
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Opranusanusi CaMoCTOsITeIbHON PadoThl CTYICHTOB
No Konuuecmeso
i Haszeanue memul o8
1 [AnanuTtnueckas ciyx0a. IIpoBepka u arrecTanusi METOJAUK XUMHYECKOIO 10
aHaIM3a
2 [KoHTposib KauecTBa aHAJUTUYECKUX padOT B 00JaCTH aHAIN3a MPUPOIHBIX 12
U TIPOMBIIUICHHBIX 00bekTOB. GLP — xopomras maboparopHas IpaKTHKA.
3 |Boma kak 0OBEKT aHaIM3a 9
Hnousudyanvnas paboma (n.1 —n.35) 1
4 [Bo3nyx kak 0OBEKT aHAJIN3a 11
Hnousuoyanvras paboma (n.37) 2
5 [[louBa kak 0OBEKT aHaNH3a 10
Hnousuoyanvras paboma (nn.14, 15,34-36) 2
6 |[Tuma kak 00OLEKT aHATN3a 12
Hnousudyanvnas paboma (n.39)
7 [Metonap! aHanmm3a yris 20
Hnousudyanvnas paboma (n.38)
8 [Metonpl aHamM3a METAUIOB W CIUIABOB (YyryHa, CTalied, IIBETHBIX 22
METAJIOB U CIUIABOB).
Hnousuoyanvuas paboma (n.39)
9 [HedTs 1 HepTENPOIYKTHI KaK OOBEKT aHATIN3a 22
Hnousudyanvras paboma (n.40)
BCEI'O 130
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7. NHAUBUIAYAJIBHBIE 3AJIAHUS
Ilpumepur Konkpemusix cumyayuii

1. B mpouecce Banumanuy METOAMKH OOBIYHO OLIEHUBAIOT CJEIYIOIIUE XapaKTEePUCTHKH:
TOYHOCTbH, JIMHEHHOCTh B pabodeM [auama3oHe, Ipenen OOHApYXKEHUs, IMpelel ONpeAeIeHUs,
CEJIEKTUBHOCTD, I'PAlyUpPOBKa U YCTOMYMBOCTb METOIUKH.

Jlns BaMaanuy npeuiaraloTes Ha BEIOOD CIIEAYIOMNE METOANKH aHAIH3a:

» Omnpezenenue NepMaHraHaTHON OKHCIISIEMOCTH BOJIBL;

Omnpenenenne oOLIeH MET0YHOCTH KapOOHATOB U THAPOKApOOHATOB B BOJIE;
Honomerpuueckoe onpeeseHue GTopuaoB BOjE, IOUBE;
I/IOHOMCTpI/I‘IeCKoe OIMPCACIICHUC HUTPATOB B BOJC, IMTOYBC, IMUIICBLIX IMTPOAYKTAX;
Crnextpodoromerpuueckoe omnpenenenue xpoma(VI) B Boze.

YV VYV

2. Ilpou3eoocmeennaa cumyayus
Br1 pabGotaere B abopatopun OXpaHbl OKPYKAIOMIEH Cpeaspl M MOJ BAallUM PYKOBOJICTBOM

OCYILECTBIISICTCS aHAJIN3 BOJIBI HA COAEP KAHUE CIIEYIOIUXAHAIUTOB:

KECTKOCTb;

xene30(1l), sxemnezo(I1l) cnekTpodoTOMETpUIECKUM METOIOM;

pH;

Cynb(]atsl.
YkaxuTre BCE BO3MOXHBIE NPUYMHBI IMOJYyYCHHS HENPABWIBHBIX PE3YJIbTaTOB TIpHU
OIpEeIeIEHNH YKa3aHHBIX KOMIIOHEHTOB BOJIBI.

3. 3a0anusa HayyHO-UCC1€008AME1bCKO20 XAPAKMEPA HAYYHOMY COMPYOHUKY 8
aHanumuyeckoil 1abopamopuu

Cutyanusi: B aHaJIMTUYECKYIO JJAOOPAaTOPHUIO OT/eNa OXpaHbl OKPYXKarollel cpepl HaydyHO-
MCCJIEIOBATEILCKOTO MHCTUTYTa MOCTYNMJI 3aKa3 ONpPEIENHUTh COAEpKaHHE PpazIU4HbIX (opM
dochopa B uccnenyemoii Bose. 3aBenyromuil 1abopaToprel JOKEH OpraHU30BaTh paboTy Ul
pelIeHNs TOCTABIEHHOW aHATUTUYECKOM 3a1a4u.

Jns  pemieHMss JaHHOW aHAJMTHYECKOW 3ajaud  HEOOXOAMMO NPEAJIOKUTh METOIUKU
ompeneNeHus 00IIero pacTBOpeHHoro ¢ocdopa, ruapoianzoBaHHoro ¢ocdara u oprodocdara.
BeiOop MeTOIMK OCyIIECTBUTE € Y4YeTOM cocTosiHMA ¢ochopa B 3aBUCUMOCTH OT €ro
KOHIEHTPAallud B MPHUPOJHBIX M CTOYHBIX Bogax. /s ompenesneHus MOXKHO HCIOJIb30BaTh
CTaHJApTHBIE CHEKTPOPOTOMETPUUYECKHE METOJbl B COYETAaHHMM C METOJaMH KOHIIEHTPHUPOBAHUS
(9KCTpaKIMK) U MIPEIBAPUTEIILHON MOATOTOBKHU IS TIOTY4EHUS aHaJIMTa B ONpeesIeHHON GopMme.

Haneemcsa, uro Bel paccmoTpenu COBpEMEHHBIM AaBTOMATHYECKHMH METOJ IPOTOYHO-
WHXXEKIIMOHHOIO M HEINPEPBIBHOIO IPOTOYHOIO aHaJIM3a, BKIIOYEHHBIX B MEXIYHAPOIHBIN
CTaHJapT, a TAaK)Ke METO/1 HIOHHOU Xpomartorpaduu.

B oruere npeacraBbre:

¢ UCTOYHHK METOJIUKH (CCBUIKM Ha MEXIYHAPOIHBIH, TOCYNapCTBEHHBIH CTaHIApT,
CIPaBOYHUK, YueOHOE 1ocobue, MoHorpadus 1 1p.);

¢ KpaTKoe ONWCAaHWE TMPHUHIWIA METOJa ONpEJeNeHNs, MEeTOAa pa3JeNeHus W
KOHIICHTPUPOBAHUS;

¢ BOTIPOCHI XUMHUYECKOH 0€30IaCHOCTH METO/IHK;

¢ COCTOSIHUE aHaJINTA B POOE;

¢ XapaKTEPUCTHKN METOJWK aHalh3a C YKa3aHWEM METPOJIOTHUECKUX M aHATHTHYCCKUX
XapaKTEPUCTHK (CENIEKTUBHOCTh, TOUHOCTB, ITPEJIEIT ONIPeIeIeHus U 1p.);

¢ AQHAJMTUYECKYIO aNmapaTypy ¢ KpaTKUM ONMCAHWEM MPUHIUIIOB PabOTHI MPUOOPOB;

¢ (bOpMyIIBI TS BEIYMCIICHUS pe3yIbTaTOB aHAIM3A.
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NuauBuayanbHas padora
[lepeuncnure OCHOBHbIE KPUTEPHH KaueCTBa BOJIBI.

[lepeuncnure BemiecTBa, 00yCIaBIUBAIOIINE PUBKYCHI M 3aI1aXH BOJBI.

A

KakoBbl OCHOBHBIE ITOKA3aTENN KaueCTBA IUThEBOW BOJIbI?

4. TlpencraBpre KiIacCHU(UKALMIO MPUPOJHBIX BOA IO XHMHYECKOMY COCTaBYy
pPacTBOPEHHBIX B HUX BEILIECTB.

5. JlaiiTe XapaKTepUCTUKY IIPUPOJHBIX BOJ MO KECTKOCTH.

6. JaiiTe XapakTepUCTUKY IIPUPOIHBIX BOJ IO 00IIEH MUHEpATU3alUH.

7. Ilpemnoxxute METOABI ONpeNeseHUsl KUCiIopoaa B Boje. Onuimure OpUHIUI U YCIOBUS
IIPUMEHEHHUA. Y KaXUTE MPEUMYLIECTBA U HEAOCTATKA METOIOB.

8. Kakoii uWHIMKAaTOp NPUMEHAIOT MpPHU ONPEACICHUU KHUCIOpOJa B BOJIE METOA0M
Bunknepa? OObsICHUTE MEXaHU3M €T0 JICHCTBHSL.

9. UYro takoe muxpomatnas (XIIK) m mepmanranatHasi OKHCIsIeMOCTh BOABI? [l Kakux
TUIIOB BOJI UX IPUMEHSIOT?

10. VkaxuTe TpPUYMHBI TOTPEHIHOCTEH ONpEACICHUs OKUCIIeMOCTH Boabl. Kaxkas
OKHCIISIEMOCTb OTpakaeT OJIMKE BCErO TEOPETUUECKYIO OKUCIISIEMOCTh?

11. Hanummre ypaBHEHHMs XUMUYECKUX pPeakLui Mpu cTaHaapTuzauuu pacrsopa KMnO, o
okcanary. O0ocHyiite yciioBust TuTpoBaHus. OOBsICHUTE, TOYeMy MepBble Kariau pactBopa KMNnOy
IPU CTAaHJAPTU3ALMHU €T0 110 OKCAIAaT-MOHY 00ECIIBEUMBAIOTCS MEJICHHO.

12. TlpenyoxxuTe METOIBI OMpeAeTeHHus XJIOpUua0B MeTogamMu Mopa, PasHca u Ponbrapua.
OnumuTe TPUHIUI STHX METOIOB, IPUMEHSIEMbIE HHIUKATOPHI  00JaCTH IPUMEHEHUSI.

13. Kakue ycnoBust HeoO6xoaumo coodimoaars mpu padore ¢ AGNO3?

14. OnummTe NOTEHIMOMETPUUECKOE TUTPOBAHUE XJIOPUIOB B IOUYBEHHBIX PACTBOPAX, BOJIE.
Kakue 311eKTpoabl UCIIONB3YIOTCS IPY OTEHIIMOMETPHUUECKOM TUTPOBAHUU colieit cepedpa?

15. Ilpeanoxxute METOBI OMpeeNIEHUs CyIb(haTOB B

4 IUTHLEBOH BOJIE,
40yTUIMPOBAHHOMN BOJIE,
4 MOYBCHHBIX PACTBOpAX.
16. OnwmuTe NPUHIKIT OTIPEIeICHUs] XJIOPUIOB, CYIb(aTOB B BOJE, TOUYBEHHBIX PAacTBOpPax

METO/I0OM MOHHOU XpomaTorpadumu.

17. Tlpeanoxxute crnocoObl OLEHKH MPAaBUIBHOCTU MPU aPTEHTOMETPUUYECKOM OIpeIeTICHUH
XJOPUIOB B BOJE.

18. Kakue mMeTonbl B Ka4eCTBE CPaBHUTEIHHBIX BBHI HCMONB3yeTe MPH OLIEHKE MPAaBHILHOCTU
pPEe3yNbTaTOB APr€HTOMETPUUECKOTO OINPEACIICHUsI XJIOPUI0B B BozE?

19. OnummTe TPUHIUI TPAaBUMETPUYECKOTO ONPEICIICHUS CYIb(PaToB B TPHPOJHBIX H
CTOYHBIX Bojax. OMNUIIMTE YCIOBUS TOJYYCHHUS KPYIMHOKPHUCTAUIMYECKOTO OCaaka Ccyib(ara
Oapwsi.

20. B uem 3akmo4aerCsi CYOIHOCTh METO/a  KOMIUIEKCOHOMETPHUYECKOTO OIPEICICHUS
JKECTKOCTH BOJEI?

21. Kakme mpomeccsl ©  TOYeMy  CleIyeT  Y4YMThIBaTh Tipu  Beidope  pH
KOMIUIEKCOHOMETPHUYECKOTO OIPEACTICHHUS KeCTKOCTH Boibl, sxene3a(lll)?

22. Kak mnpoBOAAT KOMIUIEKCOHOMETPUYECKOE OIpeJesieHue KalblUsl M MarHus Ipu
COBMECTHOM MPHUCYTCTBUU?

23. Onwumute TpeOOBAHUS, MPEIBABISIEMbIE K METANIOXPOMHBIM MHIUKATOPAM.
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24. OObscHUTE HIPUHLIUIT NecTBUS U BbIOOpa METaJNIMHANKATOPOB B
KOMILJIEKCOHOMETPHUUYECKOM TUTPOBAHUY AHAIMTOB IIPH ONPEAEICHUN UX B BOJE U IOYBE.

25. B xakoil obnactu pH B kauecTBe MHIMKATOpPa MOYKHO MCIIOJIb30BaTh KCHUIJIEHOJIOBBII
OpaHXEBbIH, HPUOXpOM 4YepHbII T NOpU KOMIUIEKCOHOMETPUYECKOM THUTpoBaHuu? Jlaiite
0o0BsICHEHHE.

26. Ilouemy tutpoBanue sxene3a(lll) pactBopom D/ITA inydmie nNpoBOAUTH B KHCIOM
pacTBope, 4eM B mienouyHoM? HazoBUTE MHAMKATOP [UIS TUTPOBAHHUS M OOBSCHUTE MEXAaHU3M €ro
JICHCTBHS.

27. Ha3zoButre  crmocoObl  TOBBIMICHHS ~ CEJICKTUBHOCTH  KOMILJIEKCOHOMETPUYECKOTO
TuTpoBaHudA. Kakue Mackupyromue BelIecTBa NPUMEHSIOT IpU  KOMILICKCOHOMETPUUYECKOM
onpenenenuu Mmeraisios? IlpuBeaure npumepsl.

28. Ilpemnoxure cnoco0 M YKaXHUTE YCIOBUS KOMIUIEKCOHOMETPHUUYECKOTO OIpe/esICHUs
Cyi1b(aT-uOHOB B BOJE, BOJHOW BBITSKKE MOYB. K KakoM BHIY KOMIUIEKCOHOMETPUYECKOTO
TUTPOBAHUS OH OTHOCUTCS?

29. OnumuTe TPUHIUI MPUTOTOBICHHUS W CTaHAApPTHU3alUU pacTBopa KomruiekcoHa |lI.
Kakne BemecTBa UCHONB3yIOTCS B KaudecTBe craHmaptHoro? Ilepeuncnure TpebGoBaHus,
NPEIbSBIISIEMbIE K CTAaHAAPTHBIM BEUIECTBAM.

30. KakoBa cymHOCTP METOAAa KHCIOTHO-OCHOBHOTO THUTPOBAHHSA, NPHUMEHSEMOTO IpH
OIpEe/IeIeHNH 11EJI0YHOCTH, KUCIOTHOCTH, KapOOHAT- U THAPOKapOOHAT-HOHA B BOJE, OYBEHHBIX
pactBopax?

31. Kak oOHapyXuUThb KOHEYHYIO TOUKY THUTPOBAHMS B KHUCIOTHO-OCHOBHOM THTPOBAaHUH?
OOBsACHUTE NPUHIUIT U MEXAaHU3M JEHCTBUS KUCIOTHO-OCHOBHBIX MHJIMKATOPOB.

32. IlpuBenuTe TpUMEpPHl TEPBHYHBIX H  BTOPUYHBIX  CTAaHAAPTHBIX  PAacTBOPOB,
UCTIOJIB3YEMBIX B KHCJIOTHO-OCHOBHOM THTPOBAaHWHU KHCIIOT, IIeNouYeii, ocHoBaHWH. Hammmmre
YpaBHEHHSI PEAKINHN, YKAXKHUTE (PaKTOPHI IKBUBAIIEHTHOCTH.

33. Tlouemy pactBop NaOH He nomkeH coxepxarh kapOoHaT-uoH? Ilepeunciure criocoOb!
npurotoBieHuss pactBopa NaOH He coaepkamero kapOonaT-noHa. Kakoit cmoco® odMcTKH
OpUMEHSeTCs B JIAOOPaTOPHON MpaKTUKeE?

34. OnumuMre NPUHIMIT METOI0B ONpeesieH s 0000IIEHHBIX TOKa3aTenel KayecTBa 00beKTa
(Boma u 1ip.):

o (eHONbHBIN HHAEKC;
. 001Nl OpraHu4ecKuil yriepoJ;
o OCTaTOK IOCJIE BBICYIIMBAHUS, TPOKAJIUBAHUS.

35. OnumwrTe MPUHIMITEI METOJIOB OMPECIICHUS MHKPOIPHUMEcel COSTMHECHUU MBIIbSIKA,
celieHa, XpoMa, BaHaJI¥sI B BOJIE, B TIOYBE.

36. Metopl onpeiesicHUs] aHKOHOB B TIOYBE, BOJIE.

37. CoBpeMeHHBIE METOJIbI OMpeeNieHUs] TOKCUKAaHTOB B Bo3ayxe. Meroabl oTOopa u
MOJATOTOBKHU MPOO.

38. Mertozpl onpeaeneHus BiIaru, 30JbHOCTH, CEPHI B yTIIE.

39. Mertoapl onpeaeneHuss HUITPATOB B MUIIEBBIX MPOAYKTaX, BOJE.

40. CoBpeMeHHbIE METOJIbI aHaIM3a METANIOB W CIUIaBOB (UYyryHa, cCTajei, I[BETHBIX
METaJIOB U CIIJIaBOB).

41. Heptr u HedrenmpoaykThl Kak OOBEKT aHaiau3a. MeToasl  onpeaesacHus
AQHTHUICTOHAIIMOHHBIX METaJUICO/AEPKAIUX MPHUCATIOK B OeH3MHAaX. MeTo/bl BBISBICHUS
danscudukanuii HeQTEMPOTYKTOB.
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3agaum 1J19 CAMOCTOSITEILHOTO peleHHs

1. Ilpu onpenenenun kapOOHATHOM »KecTkocTu Ha TuTpoBaHue 200,0 cM®  BOJBI
u3pacxonoBanu 10,25 em®0,1 M HCI (K=0,9845). IIpu onpenenenuu obmeit xectkoctu Ha 100,0
cM® Toit JKe BOZbI uzpacxonoBanu 15,12 em® 0,05M OTA (K=0,8918). Berunciauts kapOOHATHYIO,
OGILIYI0 U TIOCTOSIHHYIO )KECTKOCTh BOABI (MMOJB/IM®), IPHHAMAsT MOJISPHYIO MAccy SKBHBAJICHTA
M?* (12 M%).

2. Comepxaieecs B crounoii Boxe Fe?* oxmcneno mo Fe**. Ha amamus Bssto 200,0 oM
BOJIBI, feiicTBHEM aMMuaka Fe®" ocaxeno B Buje ruapokcuma. Ocasok OTGUIBTPOBAH, IPOMBIT H
pacteoper B HCl. Ha THTpoBaHHEe NOIydeHHOro pactBopa 3arpadeHo 5,14 cm® 0,005505
Moub/aM pactBopa komiuiekcona |11, HaliTn MaccoByio KOHIIGHTDAIMIO JKee3a B CTOYHOM BOJE
(mr/em’).

3. K 100,0 cMecTouHOlM Boabl qobasmiu pactBop BaCl,. Ocamox BaSO, ordumsTpoBaH,
MIPOMBIT, PACTBOPEH B 30,00em®  0,02500 moub/am° pactBopa komruiekcoHa III. M30bITox
komiuiekcona III orrtutpoBan 15,00 em® 0,0255 momb/am® pactBopa MgCl,. Haiitu maccoByio
KOHIIEHTPAIUIO CyIh(}aTOB B CTOYHOH BOJIE, /.

4. OOmiast KecTKOCTh BO/bI paBHa 15°(HeM.). BRIYUCINTB )KECTKOCTh BOJBI B MMOJIB/IM”.

5. Jlns ompeneneHus KOHILEHTpaluu pacTtBopa KomiuiekcoHa Il B3suim  HaBecky
cragmapTHoro ooOpasma numuka 0,1040r, comepkamryro 99,25% uwHka um pactBopwi ee. Ha
TUTPOBAaHUE pACTBOPA HU3PACXOI0OBAHO 18,20cm®  kommutekcona 111 Bbrauciauts MOJISIPHYO
KOHIIEHTpaluio pactBopa komruiekcona III, MOJ'IL/L[Mg.

6. Jna ompeneneHus JETydyux BemiecTB Obuia B3sita mpoOa yris JloHenkoro Oacceiina
1,1500r. Ilocne mpokanuBaHus Maca 3076l U KOokca cocraBuia 0,9660 r. Berumciautbh MaccoByro
JIOJIIO JIETYYUX BELIECTB B BO3JYIIHO-CYXOM M CYXOM YIJIe, B %, €CIIM aHAJIUTUYECKas Bjlara paBHa
2%.

7. Ha turposanue 200,0 oM’ peuHoit BoibI ObLTO 3aTpayeHo 2,250 em® pactBopa KMnQO, ¢
C(1/5 KMnQOgy), pasao 0,1 (K=0,8466) MOJIB/IM°. BBIYMCINTS OKHCIEMOCTh BOABI M ClENIATH
BBIBOJIBI O 3arPS3HEHHUH BOIbI, €CITH HOPMA OKHCISIEMOCTH IO KHCT0poy 5,0 mr/mm®,

8. U3 HaBeckum KaMeHHOro yrisg maccoil 2,6248r mocie coOTBETCTBYMOLIEH 00pabOTKH
nonyuunu 0,3248r BaSO, . Berancnute MaccoByto fo:to (%) cepsl B kameHHOM yrie. [lepecunrath
MacCOBYIO JIOJIIO CEPHI Ha CYXO0€ BEILECTBO, €CIIM COAECPKAHKUE BJIaru cocTaBmiIo 2,58%.

9. Hagecky HeusBectHoro BemiectBa Maccoil 2,0000r pactBopuiM B MepHOH Koibe
BmecTiMocTbio 100,0 em® . Ha tutpoBanue 25,00 oM’ pactBopa u3pacxoaoBaiu 20,00 cM0,4455 M
HCI. Onpenenuth, 4T0 BXOAWIO B cocTaB aHamu3upyemoro Beriectsa: KOH nin NaOH.

10. Tlpu ompeneneHun KapOOHATHOM IkKecTKocTH Ha TuTpoBanue 200,0 cM®  BomBI
u3pacxogoBanu 10,25 em®0,1 M HCI (K=0,9845). IIpu onpenenenun obmeit xectkoctu Ha 100,0
cM® Toit JKe BObI n3pacxoaoBaiu 15,12 em® 0,05M OTA (K=0,8918). Berauciauts kapOOHATHYIO,
OGN0 M TIOCTOSIHHYIO XKECTKOCTh BOBI (MMOJB/IM®), MPHHAMAs MOJSPHYIO MAcCy SKBHBATICHTA
M?*(1/2 M?).

11. K xucnomy pactBopy Kl mpubasumu 20,00 em® 0,1133 moms/nm® pactBopa KMnO4
(f=1/5) w BeLIEenMBIIHMIiCS Hom oTTUTpOBAHU 25,90 cm® pactBopa Na;S;03. Paccuurats MOISIpHYIO
KoHIeHTparuio pactBopa Na;S;03.

12. Comepxameecs: B cTouHoii Boxe Fe* oxucneno mo Fe**. Ha amamus B3sro 200,0 cm®
BOJIBI, JCHCTBHEM aMMHaKa Fe® ocakeHo B Bije ruapokcuaa. Ocasok OTGUIBTPOBAH, IPOMBIT H
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pacteoper B HCI. Ha THTpOBaHHe MONTy4eHHOro pacTBOpa 3arpadeHo 5,14 cm® 0,005505 moms/am’
pactBopa komruiekcona |11, Haiitu MmacCoByr0 KOHIIEHTpAITUIO XKeje3a B CTOYHON BOJIE (MF/CMg).

13. K 100,0 cM° CTOUHOI Boxbl A00aBuan pactBop BaCl,. Ocamox BaSO, ordunbrposaH,
MIPOMBIT, PACTBOPEH B 30,00em®  0,02500 momb/am° pactBopa komruiekcona III. M306wITOK
komiuiekcona III orrtutpoBan 15,00 em® 0,0255 momb/am® pactBopa MgCl,. Haiitu maccoByio

. 3
KOHIIEHTPAIUIO CYJTh()AaTOB B CTOYHON BOJE, T/IM .

8. KOHTPOJIBHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

1. CoBpeMEHHOE COCTOSIHUE U NEPCIIEKTUBBI Pa3BUTHSI METOJOB aHAJIN3a IIPUPOJHBIX U
NPOMBIIIICHHBIX 00BeKTOB. BHemaboparopueiii anHanu3. BemectBennslii ananmus3. OOoOImeHHbIC
IIOKAa3aTeNy KaueCTBa BOJBI, I0YBBI.

2. Vroib Kak 00BEKT aHaIn3a.

3. Mertoipl OnpeiesieHus] TPUMECEi MBbIIIbsIKa, CEJICHA B BOJIE, YIJIAX, OYBE.

4. Meroas!l onpeieeHusl CyMMBI TSKEIIbIX METAJUIOB B BOJIE.

5. MeToabl onpeencHuss MUKPOIIPHMECEH METAILIOB B IIMTHEBOM BOJIE.

6. ITouBa 1 0TXOBI KaK 00BEKTHI aHaau3a. OTOOP MPOO MOYB, MOATOTOBKA K aHAIU3Y.
Mertonsl pasnokenus mpob. MnTeHcudukaus mpoOomoaroTOBKH.

7. [ToxBrokHBIE (OPMBI COCITMHEHUH JJIEMEHTOB B TIOYBAX, METOIbI HM3BJICUCHUS H

OIIPpCACIICHUS. HpO6OHOI[l"OTOBKa IIpu OIpPCACIICHHHN BaJIOBOI'O COACPIKAHUA COCI[I/IHeHI/Iﬁ
9JICMCHTOB B I1I0YBax.

8. MeTto/b! onpefieieHus: OpraHuYecKuX 3arpsisHUTeNed (MecTUIUAOB, (GEeHOIOB U JIp.)
B BOJIE M APYTUX OOBEKTAX.

9. Boga xak oOwekT ananuza. OTO60p mpoO BOABI, KOHCEPBUPOBAHHE, MOATOTOBKA K
aHaJIN3Yy.

10.  Meroasl onpeaeneHus GTOPUIOB B BOJE, TOUBE.

11. MerToibl OnpeiesIeHUsI MUKPOJJIEMEHTOB B 30J1€ YTJIEH.

12. Omnpegenenue mokaszaTeneil kadyecTBa MUTheBOW BoAbl. [IpoOnembl aHamu3a BOBI
CIENUATFHOTO Ha3HaueHUs (OyTUIIMPOBAHHOM | JIp.).

13. Meroasl onpeneneHs] aHUOHOB B TMOYBE, BOJIE.

14. Merto/ibl OnpeiesieHus BJIaru, 30JbHOCTH, CEPBI B YIJIE.

15. Meroas! onpeeseHNs] HUTPATOB B MUIIEBBIX MPOIYKTaX, BOJIE.

16. Ompenenenre akTUBHOTO XJIOpa B BOJIE.

17.  Meroasl onpeneneHus cylb(aToB, XJIOPUIOB B BOJIE, TOYBEHHBIX BBITSKKAX.

18. CocTaBHBIE YaCTH aHAITUTUYECKON METOIUKH.

19.  Omnpegenenue XMMHUYECKUX TOKa3aTenel kauecTBa Boabl. JKectkocTh. COBpeMEHHbIE
METO/IbI OTIPEICTICHUS KECTKOCTHU BOJIBI.

20.  Onmnpenenenve 0OOOIICHHBIX IMOKa3aTeNeil KadyecTBa BOJbI. METOIbI OmpeseneHus

okucnsieMoctu. XIIK, mepMaHraHaTHbIi WHAEKC, OOIIEro yriepoja, CyXOro oOcCTaTka W Jp.
ABTOMaTHYECKHE METO/IbI ONpeieeHnss 0000IIEHHBIX MTOKa3aTenei .

21.  MeToxapl KOHIIEHTPUPOBAHHS U Pa3JIeNICHHsI B aHAIIN3€ BO/I.

22.  KoHTponmp KauecTBa aHATUTHYECKMX pabOT B 00MacTH aHaimm3a OOBEKTOB
OKpY’KalolIel cpebl, IPOMBIIUIEHHBIX 00BEKTOB. AKKpEIUTAIMS aHATMTHYECKON J1abopaTopuu.

23. XUMUYECKHE CEHCOPHI B aHATIN3€ MPUPOAHBIX U POMBIIUIEHHBIX 00BEKTOB.
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9. OBPA3EI] BAPUAHTA MOJYJbHOI'O KOHTPO.IS1 U KPUTEPUI
OINEHUBAHUA

IOy BIIO «JIOHEIKAI HAIITUOHAJIbHBIA YHUBEPCHUTET»
Xumuuyeckuil pakyabTeT

HamnpaBiieHue NOArOTOBKU: 04.04.01 Xumus
Marwucrepckast mporpamma: Xumust

[Iporpamma moaroTOBKHU: aKaJieMHuecKasi MarucTparypa
Cemectp 2

Vuebnas oucyunnuna CoBpeMeHHbIE METO/IbI aHAJIN3a IPUPOAHBIX U
OPOMBINUICHHBIX 00BEKTOB
MOAYJbBHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel

1 Bopaa kak 06bexT aHanu3a. OTO0p ¥ MOAroTOBKa MPOO BOABL. ABTOMAaTH3AIUs MIPOIIecca.
MeTo/b1 OnpeIesie s KECTKOCTH BOJIBI.

2 TlnameHHOE aTOMHO-a0COPOIIMOHHOE OIPEICIICHHE METAIUIOB B HEPTEIIPOTYKTaX.

3 Paccuuraiite conepkanue namiaaus B mpode (Macc.%) 1o ciaeayonM JTaHHbIM:
Hagecky npo6s1 Mmaccoit 1,0000 T pacTBOpWIM B CMECH KUCIIOT; TIOJYYCHHBIA PacTBOP
KOJMUYECTBEHHO MepeHecau B MepHyto koily Ha 200,0 mu. [l aToMHO-a0CcOpOIIHOHHOTO
aHanM3a adukBoOTY pactBopa 5,00 mu pazbaBuiu B MepHoit kosibe 10 100,0 mu. B aTom pactBope
KOHIICHTpanus majuiaaus cocrabmia 1,00 Mxr/mit.

YTBepkaAeHO Ha 3acemaHud  Kadenphl AHAIUTHYECKOW XHWMHH, MPOTOKOI  No oT
« » 20 T.

3aB. xageapoi
IIpenonasareins

KpuTepnu OH€eHUBAHUA MOAYJBHOI0 KOHTPOJA

Homep 3ananus KoaunuecTBo 0a/1,10B
3amauue 1 5
3aganue 2 5
3amanue 3 5
Bcero 15

10. OBPA3ELl 9K3AMEHAIITMOHHOI'O BUJIETA
oy BIIO «1OHEUKMU HAITMOHAJIBHBIN YHUBEPCUTET»
XuMuyeckuit GpakynbTeT

HampaBiieHne noAroToBKu: 04.04.01 Xumus
Marwucrepckas nporpamma: Xumus

[Iporpamma noJAroTOBKHU: aKaJieMUuyecKasi MarucTparypa
Cemectp 3

COBpCMeHHBIe MCTOJbI aHaJIn3a MPUPOJHBIX U

Vuebnas oucyuniuna
IPOMBIIIJICHHBIX 00BEKTOB
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BUJIET Nel

1. VYrons xak 00bekT ananu3a. OTOOp M MOATOTOBKA MPOO yrirss. ABTOMaTH3aLUs
nporiecca. MeTo bl OIpeIesIeHus BIIard, 30JIbHOCTH, CEPhI B yIJIe; TepMaHusi, BaHaIu,
raJuTus U JIp. B 30J1€ YIS,

2. Mertoapl onpeaeneHus MpuMecei MbIbsKa, pochopa, KpeMHHS B BOJIE, ITOYBE,

MeTaJljIax M CIIaBax.

Metoap! uIeHTU()UKALUT U OTIPEICICHHUS 30J10TA.

Bo3nyx kak 00bekT aHanm3a. ['a30aHamu3aTopsl I ONIpEeNICHNs IPUMEcel B

aTMOC(EepHOM BO3IyXE.

How

YTBepK/IeHO Ha 3aceqaHuH Kadeapbl aHATUTHYECKOW XMMUH.
[IpoTtokon Ne o1 _«» 20 rojaa

3aBenyrouuii kadeapoit

DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3ananus KoaunuecTBo 0a/1;10B
3aganue 1 15
3aganue 2 10
3amanne 3 10
3aganue 4 15
Bcero 50

11. KPUTEPUU OLUEHUBAHUSA

JucuuruinHa «CoBpeMEHHbIE METOABI aHalu3a MPUPOJHBIX M IPOMBIIUIEHHBIX OOBEKTOB
M3Yy4aeTcsi BO BTOPOM U TPEThEM CEMECTpax.

Bo BTOpOM cemecTpe mo Kypcey NpEAronaraeTcs MpoBEACHNE IPOMEXKYTOUYHOW aTTECTAllUN B
BU/JIE MOJYJIbHOTO KOHTPOJISI, BHIIIOJIHEHUE UH/IMBUyaIbHOU pabOThI U 3a4eT.

B Tperbem ceMecTpe 1o Kypcy MpEAnosaraeTcs NpoBeAcHUE IPOMEKYTOUHOM aTTeCTaluu B
BUJIE MOJIYJIbHOTO KOHTPOJIS, BBIIIOJIHEHUE MHAMBUAYAJIbHON paOOThl U AK3aMEH. DK3aMEH CIAaloT
CTYJEHTBI C LIEIBIO MOBBILIEHUS PEUTHHTA.

Pacnpeoenenue 6annos, Komopwvie MoZym noJiy4ume CmyoeHnbol 6 npoyecce u3y4eHus

OUCUUNIUHDL:
Opranu3anuoHHO- CPC Bcero
yueOHast paboTa UHJAUBUAYAJIbHASL | MOAYJbHBII UHAUBUIYAJIbHASA
CTYy/JeHTa pabora KOHTPOJIb TBOpPYECKas

padora

max 30 6auioB max 20 6amnoB max 30 6amnoB 20 100
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IIxana coomeemcmeusn 617106 HAUUOHAILHOU UWIKATlE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe HKaJe (3a4er)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeYIOBIIETBOPUTEIIHHO) HE 3a4TEHO

C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥ MPHU YCIIOBUU
00s13aTeNbHOr0 Ha0Opa JOMOIHUTENBHBIX OAJIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TPOLECCA

JIeKIMOHHBIE 3aHATHUSA IIPOBOJIATCS B ayAUTOPUH, OCHAILIEHHONW MYJIbTUMEIUNHON TEXHUKON U
JocKol. YueOHas qucuuIuiiHa obecredeHa nocoOusIMHu U y4eOHO-MeTOJMUECKUMH MaTepuallaMy, ¢
KOTOPBIMU CTYAEHT HMMEET BO3MOXHOCTb paboTaTh B UYMUTalbHBIX 3ajax Oubamoreku JoHHY.
UreHue NEKUUN MPOXOIUT B ayAUTOpUSX XumHuueckoro paxymsrera I'OY BIIO «I[OHEL[KHPI
HALIMOHAJIbHBI YHUBEPCUTET».

JIaGopaTopHble 3aHATHS TPOBOAATCA B XUMHUECKUX J1a0OpaTOpUsiX, OCHAIIEHHBIX
BBITSDKHOM  BEHTWJISILIMEH, COBPEMEHHBIM aHAJUTHYECKUM OOOpYAOBaHHUEM, XHUMHUYECKUMHU
pEaKTUBaMH.

CamocrosTenbHas padoTta nmpoxoaut B ayautopun Ne510 kadeapbl aHATUTHUECKON XUMHUU.
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13. PEKOMEHJOBAHHAS JIUTEPATYPA

HaumenoBanue

Kom-Bo
AK3EMILISIPOB
B
oubnmorexe
JouHY

Hamune
AJIEKTPOHHOU
Bepcuu B ObC

OcHoBHAas

AnemacoBa A.C., Pokyn A.H., Illeuyk N.A. Anammurudeckas
aTOMHO-a0COpOIIMOHHAS  CIIEKTPOCKOIUA. Y4eOHOe mocooue.
[Dnexrponnsiii pecypc]. — Jlonerk: JlonHY, 2016. — 430 c.

3JIEKTPOHHBIN
pecypc

[eBuyk 1.O., CumonoBa T.M. IoHOCENEKTUBHI €IEKTPOIU B
aHai31 MPUPOAHHUX 1 TPOMHUCIOBUX 00’ekTiB: HapuanpHUit
nociOnuk [Teker]: — oHenpk: Bun-Bo «Hoymimk» (Joneubke
Bigninenns), 2010. — 158 c. / lllepuyk MN.0O., Cumonosa T.H.
HMoHOCeNeKTUBHBIE JJIGKTPOJAbl B aHAIM3€ MPUPOJIHBIX H
MPOMBINIICHHBIX 00BEKTOB: YdeOHoe mocobme [Tekct]. —
Joneuk: «Hoymumx» (onenkoe oraenenue), 2010. — 158 c.

31

3JICKTPOHHBIN
pecypc

[epuyk, W.A. IlpakTukym 0O aHaJIUTUYECKOM XUMUHU.
['paBuUMeTpUYECKUN U TUTPUMETPUUYECKUN METOJbI B aHAIH3E
IPUPOJHBIX M IPOMBIIUIEHHBIX OOBEKTOB: [yueb.nmocobuel:
[Onexrponnsiii pecypc] / U.A. Hleuyk, T.H. CumoHOBa,
A.H. Pokyn: [loneukwuii Han. yH-T. — JloHenk: Bebep, 2009. —
390 c.

25

3JIEKTPOHHBIN
pecypc

DKonoruyeckas
[DnexTpoHHBII

AnemacoBa  A.C., Jlyrooit K.C.
aHaNIUTHUYeCKass XuMusg:  ydeb.mocodue.
pecypc]. — Houenk: JouHY, 2010. — 271 c.

3JIEKTPOHHBIN
pecypce

JlonmosHuTeNBHAS

CumonoBa T. H. Meroapl akTuBHOro o0O0y4YeHHS B
aHanuTudyeckol xumuu [Tekcr]: yue6.mocodbme / T.H.
Cumonosa; [onenxuii Han. yH-T. — Joneuk: JlonHY, 2012. —
99 c.
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Ananutnueckas xumus [Tekcr]: B 3-x Tomax: y4yeOHHK AJis
CTYJICHTOB BY30B, OOYYarOlIuXcsi 1O HampaBiICHUIO U
cnenuanuzamu «XuMmusg». T. 3. XumMudeckuil a”Haans3 / IO
pen JLH. Mocksuna [U.I'. 3enkeBud u ap.]. — M.: Akanemus,
2010. - 365 c.

83

Ananmutnueckas xumus [Tekcrt]: B 3-X Tomax: y4eOHHK Ist
CTYJEHTOB BY30B, OOydYalmUXCS IO HAMpaBICHUIO U
crienuanuzanuu «Xumus». T. 1. MeToapl uaeHTuGUKAIA 1
omnpenenenusi BemectB / mox pen JILH. Mockeuna [A.A.
bemoctun u np.]. — M.: Axagemus, 2008. — 576 c.

112

Kpuctnan I'. Ananutuueckas xumus [Tekct] VYwuel.mis
crynentoB. B 2-x 1. T. 1 / I'. Kpuctuan; nep. ¢ anrin. A. B.
I'apmamia, H. B. Kosbruesoii, I'. B. IIpoxopoBoii ; BcTyI. CT.
10. A. 3omoroBa. - Mocksa: bunowm. JIa6. 3uanwmii, 2009. — 623
C.

Kpuctnan I'. Anamurtnueckas xumusa [Tekct] VYwueb.mns
cryaentoB. B 2-x 1. Tom 2 / I'. Kpucrtuan; nep. ¢ anrn. A.B.
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l'apmama, E.O. I'puropseBoii, A.B. lBanoBoii u ap. — M.:
BMHOM. Jla6oparopusizaanuii, 2009. — 504 c.

14. ”AHO®OPMAIIMOHHBIE PECYPCbI

http://mondnrioru/~ MunucrepctBo o0pa3oBanuss u  Hayku JloHernkoi HapoaHoi
Pecriybnmuku

http://resobrnadzor.ru/ — Pecnybnukanckas ciayx0a 0 KOHTPOJIO W Ham3opy B cdepe
00pa3oBaHMs U HAyKU

http://www.rusanalytchem.org/ — caiiT «Ananmutudeckas xumus Poccun

http://www.pubs.rsc.org/ — Journal of Atomic Absorption Spectrometry

http://www.sciencedirect.com/ — SpectrochimicaActa. Part B/ Atomic Spectroscopy/

15. IPOI'PAMMHOEOBECIIEYEHUE
1. Windows 7 PRO (koprioparusHasiuiieH3us JJonHY nuniensus Ne46484614);
2. MicrosoftOffice ((kopnopatuBnas nunensus JJouHY nunensus Ned6472919);
3. MicrosoftVisualStudio (sumensust mporpammbel DreamSpark myist BeICIINX y4eOHBIX 3aBEICHHN ),
4. Jluuensus GPL, Apach, BSD st cB060AHOTO IPOrpaMMHOTO 00€CIICYEeHUSI:
— AntuBupyc Kacnepckoro;
— AdobeAcrobatReader.

PabGouass mnporpamma paccMoTpeHa M TepeyTBEep)KIeHa Ha 3acelaHuu  Kadeapbl
AHATUTUYECKOM XUMHH 0e3 n3MeHenui Ha 20 roJ.

ITporoxoi Ne OT « » 20T

3aBeayromuii kadenpoit A.C. AnemacoBa
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