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Paboyas mporpamMma JUCLUIJIMHBI pa3paboTaHa B COOTBETCTBHMU C CaMOCTOATEJNbHO yCTa-
HOBJIeHHbIM MIY o6pa3oBaTesibHbIM cTaHgapToM (OC MIY) ais peasu3dyeMblX OCHOBHBIX
npodeccuoHaJIbHBIX 00pa3oBaTebHbIX IPOTPAMM BBICLIETO 06PAa30BaHUSA [0 HapPaBJIEHUIO
noArotoBku / cnenuaibHocTd 04.05.01 «®PyHjgaMeHTasbHass W NpUKJIaJHAA  XU-
MUsI» (MporpamMMa clieljuajJuTeTa), yTBepXKaeHHOro nprukasom MI'Y ot 29 nekabps 2018 ro-

Jna Ne 1770 (c uameHeHus MU 1o mpukady N2 1109 ot 11.09.2019).

['ox (roabl) mpreMa Ha o6ydeHue 2019/2020, 2020/2021



1. MecTo aucuumiunel (Moays) B ctpyktype OOIl: BapuaTuBHas yactb OOII, 610k I1/.

2. IlnanupyeMble pe3ybTaTbl 00y4eHUs 110 AUCLHUIJIMHE, COOTHECEHHbIE C IVITAaHUPYEeMbIMH pe3yJibTaTaMHA 0CBO€HUs 06pa3oBaTeIbHOU Mpo-
rpaMMbl (KOMIETEHIUSIMU BbITYCKHUKOB). COOTBETCTBHE pe3yAbTaTOB 00y4eHuUs o AaHHOMY ajieMeHTy OIIOII pe3yabTaTam ocBoenus OIIOII (B
dbopme KoMneTeHIUA - UHAUKATOP - 3YB) ykazaHo B 061ieit xapakTepuctruke OI10II.)

KoMneTreHuusa

WHAMKaTOp AOCTHKEHUA

IlnaHupyeMble pe3yJbTaThl 06yYeHMsI 10 JMCHUIIUHE (MOAY-
JI10)

CIIK-2.C. CnocobeH NpUMEHSATH
3aKOHBI, JIeKalllhue B OCHOBe
pa3JMYHbIX METOJI0B XUMHYe-
CKOr0 aHaJIu3a, NpU obcyxze-
HUM NOJIYYEeHHBIX pe3yJ/bTaToB,
B TOM 4HCJe C NpUBJeYeHHEM
MHPOpMaLMOHHBIX 6a3 JaHHbIX

CIIK-2.C.1. Hcnosb3yeT ¢usnieckue
3aKOHbl M 3aKOHOMEPHOCTH NpHU HH-
TepnpeTanyuu U O6CYKJEeHUU pe3yJib-
TaTOB aHAJHUTHUYECKUX IKCIepUMEeH-
TOB, IPe/ICTaBJIEHHbIX B JIUTEpaType U
MOJIyYeHHbIX NPH pelleHUHd IOCTaB-
JIEHHBIX 33/1a4

3HATh: 3aKOHBI, JIexKallle B OCHOBE Pa3/IMYHbIX METOJOBBHEIA00-
paTOpHOro aHa/Iu3a.

YMeTb: BbIOMpaTh U 000CHOBBIBATb BBIOOP MeTO/ia BHe1abopaTop-
HOT'0 aHaJ/IM3a B 3aBUCUMOCTH OT IPUPO/bI aHATU3UPYyEMOT0 06bEK-
Ta, IPUPO/bl U KOHLIEHTPALUY aHa/JIUTa. BiiafeTb: OCHOBHBIMU XU-
MHUYECKMMHU TEOPUSMHU, KOHLENIUAMH, 3aKOHAMHU, OIIMChIBAIOILIIUMU
NPUHLUIBI BHEJaO60PAaTOPHOTO aHa/IM3a U IPUMEHATb OCHOBHBIE 3a-
KOHbI XMMUHU NIPU 00CYK/AeHHUH N0JYYEeHHBIX pe3y/bTaTOB, B TOM
qucJse ¢

npuBJeYeHrneM HHPOPMALMOHHBIX 6a3 JaHHBIX.

CIIK-3.C. CmocobeH comocTas-
JIATb BO3MOXXHOCTHM MU 006J1aCTH
NpUMeHeHUs], JOCTOMHCTBA U
HeJIOCTAaTKU pPa3JIMYHbIX METO-
JI0B aHAJINTUYECKON XUMUHU

CIIK-3.C.1. [lnaHupyeT cxeMy aHaJu-
3a C y4eTOM BO3MOXXHOCTEH KOH-
KPeTHOT0 MeTo/a

3HATh: JOCTOUHCTBA U HEJJOCTATKHU Pa3/IMYHbIX METO/J0OBBHEIA-
60paTOpHOro aHAJIN3a.

YMeThb: CONOCTaBAATh BO3MOKHOCTH U 06J1aCTH NPUMEHEHHUS pas-
JINYHBIX METO/I0B BHEJIA60PAaTOPHOI'0 aHA/IHU3a.

BiiaseThb: HaBbIKaMHU [IJIAHMPOBAHUS U OCYILleCTBJIeHUsIBHeIa-
60paTOpPHOro aHaJIN3a.

CIIK-4.C. CnocobeH aHa/IHU3UPO-
BaTb HAy4YHYIO JIMTEPATYypY C Lie-
JIbI0 BbIOOpAa METOJ0B [JJif pe-
IIeHUs] KOHKPETHbBIX aHAIUTHYe-
CKUX 3a/a4, CaMOCTOSTeJbHO
IJIAHUPOBATH UCCJIeI0BAHUS

CIIK-4.C.1 comoctaBageT JaHHBbIE
pPa3HbIX WCTOYHUKOB U MpejJiaraet
BO3MOXXHbI€ CIIOCOOBI pelleHUs] KOH-
KpEeTHbIX aHAJIUTUYECKUX 33/1a4

3HaTh: OCHOBHbIE IOMCKOBbIE CUCTEMBI, 6a3bl JAHHbIX U BeAyILHeE Te-
pUOAMYeCKHe U3LaHUA N0 aHAJIMTUYECKON XUMUH.

YMeTb: aHa/IM3UPOBATh HAYYHYIO IMTEPATYPY C LjeJIbl0 BbIOOpa MeTO-
Jla BHEJIaOOpaTOPHOTrO aHaIU3a Jisl pellleHUs1 KOHKPETHbIX aHAJIUTH-
YeCKUX 3a/au.

BiageTh: HaBbIKaMU UHTEPIPETALUU U 00CYXK/IeHUS pe3y/IbTaTOB
NPOBEIEHHOT0 UCC/IeJOBAHUS, OCHOBBIBAsICh HA COBPEMEHHOM JIUTe-
paType 10 TEOPUH U IPAKTHUKe METOL0BBHENIA00paTOPHOI0 aHaI13a.
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3. 06'beM JUCHUIJIMHBI B 3a4€THBIX eIMHUIAX C YKa3aHHEM KOJIMUeCTBa aKa/[eMHUY€eCKUX UJIU aCTPOHOMHUYECKHX YacOB, BbIJ[eJIEHHBIX HA KOHTAKTHYO
paboTy obydarouiuxcs ¢ npemnojaBaTteseM (10 BUAAM Y4eOHbIX 3aHATUN) U Ha CAMOCTOSITEJIbHY0 pab0Ty 00y4YarOIUXCs:

06sem ducyunauMsl (Modyas) cocmasasiem 2 3a4emHblx eJUHUYbL, 8ce2o 72 yaca, u3 komopwlx 36 yaca cocmas/siem KOHMakmuas paboma cmydeHma ¢
npenodasameaem (18 yacos 3aHssMus 1eKyuoHHo20 muna,12 yacos — 3aHaAMuUs CeMUHApPCcKo20 muna, 4 4aca — 2apynnoswsle KOHCy1bmayuu, 2 yaca — npo-
MeNHCymouHblll KOHMpo.1b ycnesaemocmu), 36 4acoe cocmas/isiem camocmosimenbHas paboma cmydeHma.

4. Bxo/iHbIe TpeOGOBAHUS /IJIs OCBOEHUS NUCIUIIMHBI (MOAYJIsA), TpeIBApUTEIbHbIE YCIOBUSI.
O6y4arouumcs JoKeH

3HATh: OCHOBHbIE 3Talbl U 3aKOHOMEPHOCTEN PAa3BUTHS METO/I0B XMMHUYECKOTO aHa/M3a U NPUHIMIBI pab0Thl OCHOBHBIX PUOOPOB, MUCI0Jb3yEeMbIX
JJISI 3TUX LieJIei.

yMeTb: IPpYMEHSTh OCHOBHbIE 3aKOHOMEPHOCTH METO0B XMMHUUY€ECKOT 0 aHa/Iu3a NPU pellleHUH 3a7,a4 NpodecCHOHaNTbHOM JieATeJIbHOCTH, BBIOUPATh U
000CHOBBIBAaTb CXEMbl aHaJIM3a B 3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUSA aHaJIM3UPYeMOro 06'beKTa, NIPpUPO/ibl aHAJIUTA U XapaKTepa CONYTCTBYIO-
IMX BeleCTB, a TaKXe YCJI0BUU 3KCIIEPUMEHTA; 00CYXK4aTh pe3yJIbTaThl IPOBEJAEHHOTO UCCIe0BAHUA; ODUEHTUPOBATbLCA B COBPEeMEHHOH JINTepaTy-
pe 10 XMMHUYeCKOMY aHaJIM3y B Pa3JIMYHbIX 006/1aCTAX HAyYKHU U IPOM3BO/CTBA.

BJIAA€Tb: OCHOBHbBIMHU XUMHWYE€CKHMHU TEOPUAMH, KOHLCIIIUAMHU, 3aKOHAMHU U NIPHUMEHATb OCHOBHbIE€ 3aKOHbI XMMHH IIPHU o6cy>1<,qu1/m IMMOJIY4€HHBIX
pe3yjsbTaToB, B TOM 4YHUCJIE C IIPHUBJIEHEHHUEM I/IHCIJOpMaLU/IOHHbIX 6as AAdHHDBIX; HABbIKAMH IIJIAHUPOBAHHA WU OCYLIECTBJIEHHUA XUMHUYECKOI'0 aHaJIN34,
(l)OpMaMI/I U ME€TOJAaMHU HAYYHOI'O MTO3HAHHUA NIPUMEHHUTEJIbHO K METOAdM XUMHUYIECKOI'O dHAaJIU3a.

5. CopepkaHue AUCHHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHoOBaHue U KpaTKoe coaep- | Bcero B ToM uucie

»KaHUe pa3jesioB U TeM JUCLUI- (4acsl)

JIAHBI (MOAY.JIfA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMO/JelCTBUH C Ipeno- | CamocTosATe /ibHasA pa6o-
JAaBaTeJsieM), 4achl Ta 00y4YaloUIerocs, 4achl

dopmMa NnboMeXVTOYHOU aTTecTa- 13 HUX M3 HUX
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Pazpen 1. 061ujas xapaKTepUCTUKA 8 2 0 2 2 4 6
MeTO/|0B U CpeJiCTB BHeJs1abopaTop-
HOI'0 aHaJIn3a
Pazgen 2. MeTobl U cpecTBa BHe- 22 6 4 12 4 6 10
JIabopaTOpHOTro aHa/iu3a razoobpas-
HBIX Cpe/,
Paspgen 3. MeTobl U cpeicTBa BHe- 24 8 4 12 4 8 12
JIabOpaTOPHOTrO aHAIU3A XKUJKUX
cpen
Paspgen 4. MeTo bl U cCpeicTBa BHe- 16 2 4 8 4 4 8
JIabopaTOPHOTr0 aHa/IM3a reojoruye-
CKUX 00'bEKTOB, I0YB, TPYHTOB,
CIJIaBOB U BTOPUYHOTI'O ChIPbSI.
[IpoMexxyTO4yHad aTTecTayus sayem | 2 2|2
HToro 72 18 12 2 36 14 22 36

6. 06pa3oBaTe/ibHble TEXHOJIOTUU:

-IpUMEHEHHEe KOMIIbIOTEPHBIX CUMYJIATOPOB, 06pa60TKa AdHHbIX Ha KOMIIbKOTEPAX, UCITOJIb30BAHHUE€ KOMIIBIOTEPHBIX IIPOrpaMM, YIIPABJIAKIMIUX

npubopamu;
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-MCMO0JIb30BaHUE CPEJCTB JMCTAHLIMOHHOTO CONIPOBOXK/AEHUS YUeOHOT 0 IPoIecca;
-mpenojiaBaHue JUCLUILJINH B GopMe aBTOPCKUX KypPCOB IO pOorpaMMaM, COCTaBJIE€HHBIM Ha OCHOBE pe3yJIbTaTOB UCCJeJOBAHUNA HAYUHbIX
mkoJs MI'Y.

7. Yu4eGHO-MeTOAUYECKHE MaTepHaJIbl JJisl CAMOCTOATEbHOM Pa6oThl MO AMCLUIIIMHE (MOLYJII0):
CTyzAeHTaM NpeAoCTaBJsgeTcs IporpaMMa Kypca, IJIaH 3aHATUH U 3aJlaHus [/l CAMOCTOSITe/IbHON paboThl, Ipe3eHTaluY K JIeKIMOHHBIM 3aHATHUSM.

Bonpocbul 04151 mecmogsiX onpocos:

1. O6wasa xapakmepucmuka Memoados U cpedcme 8He/1a60pamopHO20 aHa1u3a

1.1.. KakoBbI I/1aBHble 0COOEHHOCTH METOAMK OCYLeCTBJIEHUS BHEeJIab0paTOPHOTO aHa/n3a?

1. 2. Kakue cnenua/ibHble TpeOOBaHUS NPEAbABJSAIOTCHI K KOHCTPYKLMH MOPTAaTUBHBIX IPUOOPOB?

1.3. Kakue TecT-cpeACTBaA UCIOIb3YIOTCS AJIs1 J0JITOBPEMEHHBIX U3MEPEHUU COJlepKaHUs oKa3aTeJsiel B ra3oBor ¢pasze? B :KUAKUX cpeaax?

1.4. Kakue BapMaHTbl MHCTPYMEHTA/IbHBIX METO/I0B aHaJ/IN3a UCIOJIb3YIOTCA /11 BHEJIaO0pPaTOPHOTO aHa/IM3a BO3/yXa U razos?

1.5. Kakve BapuaHTbI CHEKTPOCKONIUYECKUX MEeTOJ0B aHaJM3a MCI0JIb3YIOTCA B IOPTAaTUBHBIX IPUOOPax /i BHEJIabopaTOPHOU UAeHTUPHUKALUU TH-
1a CIJIaBOB? B NlepeIBMKHbBIX JIAO0OPATOPUAX /11 BHEJIAO0OPAaTOPHOTr0 aHA/IM3a CIIJIaBOB?

1.6. Kakue BapuaHThI BHEJIaO0OPAaTOPHOTO aHa/IM3a UCIOJIb3YIOTCS AJ1s1 KOHTPOJISI KauecTBa HePpTeNnpoAyKTOB?

1.7. Kako# MeTo/ aHa/1M3a M0JIOX)KEH B OCHOBY BHEJIaOOPAaTOPHOTO HHCTPYMEHTA/IbHOTO OIpe/ie/IeHUs] BEelleCTB B BBIXJIOMHBIX [a3aX aBTOTPAHCIOPT-
HBIX CPeJICTB? KaKMe KOMIIOHEHTbI ONpese/saoT?

1.8. [IpuBeguTe K1accupuKaLUU TeCT-CPeCTB: [0 NIPUPOJe NpoLecca; N0 NPUpo/ie aHAJIUTUYECKOT0 CUTHAJIa; 0 COCO0y perucTpanyu aHaJluTh4e-
CKOI'0 CUTHAJIa; 10 Ha3HAYEeHHUIO.

1.9. [lepeyncinuTe TUIIBI TECT-CPEACTB, KOTOPbIe pa3pabOoTaHbI [iJI aHA/IM3a BO3/lyXa U ra3os.

1.10. [lepeyncnuTe TUIBI TECT-CPEJCTB, KOTOPbIE pa3paboTaHbl AJis aHAJIN3a XKUJKUX CPe/.

2. Memodvul u cpedcmea eHe.1a60pamMopHO20 aHA1U3d 2a30006pPA3HbIX cped

2.1. [lepedyncauTe CIEKTPOCKONUYECKHE METO/bl aHa/IM3a, HA OCHOBE KOTOPBIX pa3paboTaHbl NOPTAaTUBHbIE aHAJIUTUYECKHE TPUOOPHI [iJ1s BHeJ1abo-
paTOpHOro aHa/M3a Bo3jyxa U ra3oB. ChopMyIUpyHTe OCHOBBI METO/I0B, Ha KOTOPBIX OHU 6a3UpPYIOTCH.

2.2. [lepeuyucinTe 3/1eKTPOXUMHUYECKHE MEeTO/bl aHA/IN3a, HA OCHOBE KOTOPBIX pa3paboTaHbl NOPTAaTUBHbIE aHAJIUTUYECKHE TPUOOPHI 1/ BHesabopa-
TOPHOI0 aHa/IM3a Bo3/yxa U ra3oB. ChopMyiMpyiiTe OCHOBBI METO/I0B, HA KOTOPbIX OHU 6a3UPYIOTCH.

2.3. OnuuuMTe CyLHOCTb BHEJIAO0PAaTOPHOI0 UHCTPYMEHTA/IbHOTO OIlpe/ie/IeHUs TIapOB PTYTH B BO3AYXe.

2.4. Kakue TecT-cpe/icTBa UCNOJIb3YIOTCA [Jis KpaTKOBPEMEHHbIX U3BMEPEHUH COZlep>KaHUsI TOKa3aTesiel B ra30Bou ¢aze?

2.5. Kakue TecT-cpeAcTBa UCNOIb3YIOTCA AJ151 ,0JITOBPEMEHHBIX U3MepeHUl cofiepKaHUs NloKa3aTesiell B ra3oBoy dase?

2.6. Kakue KOMIOHEHTBI 0ObIYHO TPEOYETCS ONpeeisiTh B BO3/IyXe KUJbIX IOMeLeHUI? KaKue CpeiCTBA [IJ/Is1 3TOTO UCIOIb3YIOT?

2.7. Kakue cpeZicTBa UCNOJIb3YIOTCA AJI1 CAHUTAPHO-TUTHEHUYEeCKOI0 KOHTPOJIA BO3/lyxa pabo4yen 30HbI?

2. 8. [IpuBeguTe NpUMephl UCIIOJIb30BAHUA Ta30M3MePUTEJIbHBIX TPYOOK [JI1 aHAJIM3a BbIABIXaeMOro BO3AyXa.

6
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2.9. Kak razousmepuTesibHble TPYOKH MOKHO UCII0JIb30BaThb JJIA ONpeJies/IeHUs JIeTydYuX KOMIIOHEHTOB B BOZ,AaX U IIOYBAX?
2.10. Kakue TecT-cpe/icTBa AJ1s1 aHA/IM3a BO3/lyXa U ra30B 00bIYHO UCMOJb3YIOT B KAUeCTBE MAaCCUBHbBIX [J03UMETPOB?

3. Memodus! u cpedcmea 8He/1A60pAMOPHO20 AHAAU3A HCUOJKUX cped

3.1. Kakue BapuaHThI BHEJIaOOPAaTOPHOTO aHa/IM3a Yallle BCEr0 UCIO0JIb3YIOT /IJ1s1 ONlepaTUBHOI0 aHaIKM3a MPHUPOJAHOU BOAbI?

3.2.IlpuBeauTe NpuMepbl aBTOMATUYE€CKUX CTAHLIMH [/11 BHEJIAOOPAaTOPHOIO ONpe/ie/IeHUs NeCTULMA0B B IPUPOJHOU BOJe.

3.3. Kakve BapuaHThI BHEJIaOOpaTOPHOI0 aHa/IN3a UCIOJIb3YIOTCA JJ1s1 KOHTPOJISA KayeCcTBa BOJONOATOTOBKY Ha CTaHLIUAX BOJOKaHAI0B?

3.4. Kakve BapyaHTBI BHEJIAOOPATOPHOT0 aHAJIM3a MOKHO PEKOMEH/I0BaTh /I/If ONIePaTUBHOI'0 KOHTPOJISA IUTbeBOU BOAbI B IOMALIHUX YCIOBUAX?

3.5. [lepedynciiuTe CieKTpOCKONUYECKHe METO/bl aHa/IM3a, HA OCHOBE KOTOPBIX pa3paboTaHbl NOPTAaTUBHbIE aHAJIMTUYECKHE NIPUOOPHI JiJ1 BHeJ1abo-
paTOpHOTO aHaMu3a )KuAKocTerd. ChopMyupyiiTe OCHOBBI METO/0B, HA KOTOPBIX OHU 6A3UPYIOTCS.

3.6. [lepevyucinTe 3/1eKTPOXUMHAYECKHE METO/ bl aHA/IN3a, HA OCHOBE KOTOPBIX pa3paboTaHbl NOPTAaTUBHbIE aHAJIUTUYECKHE TPUOOPHI A/ BHeslabopa-
TOPHOTO0 aHa/u3a xkuakoctel. ChopMyaMpyiTe OCHOBbI METO/I0B, HA KOTOPbIX OHU OAa3UPYIOTCS.

3.7. [IpuBeauTe K1accupUKaLMU TECT-CPEJCTB [/l aHAIU3a XKUJKOCTEH.

3.8. Kakue crioco6bl perucTpanuy aHaJIMTUYEeCKOr0 CUTHAJIA UCII0JIb3YIOTCA B TeCT-CPeACTBax AJIs aHaJIU3a XKUJKUX cpen?

3.9. lnd pellleHUs1 KaKUX 33124 0ObIYHO UCMOJIb3YIOT MACCUBHBIA MPOO600TOOP NPU aHATU3E XKUJKOCTEN?

3.10. /lna onpejesieHUsI KaKUX COeJUHEHUN OObIYHO MCIOJIb3YIOT TECT-CPeCTBa, OCHOBaHHbIe HA UMMYHOQepMeHTHbIX B3auMo/elcTBUAX? [IpuBeu-
Te IPUMeDPHI.

4. Memodvu! u cpedcmea 8He.1a60paMoOpPHO20 AHANU3A 2€0.102UHeCKUX 00eKmo8, N048, 2PYHMO08, CN/1a606 U 6MOPUYHO20 CbIPb

4.1. YTO NI€eKUT B OCHOBE JIMTOXMMUUYECKOTO/TUAPOXUMHUYECKOTI0/aTMOXUMHUYECKOI0/ GUOre0XMMUYECKOT0 MeTO/,0B IIOMCKA MO0JIe3HbIX UCKONaeMbIX.
Kakuve BapraHTBI BHEJIaOOPAaTOPHOI'0 aHAJIU3a IPU 3TOM UCIIOJIb3YIOTCA?

4.2. B Kakux c/1y4asx 4alille BCero MCIoJb3yl0T aTMOXUMHUYeCKHe MeTOoAbl orcka? Kakue BapraHThI BHEIab0pPaTOPHOTO aHa/IM3a IIPYU 3TOM MCIO0JIb3Y-
roTca’?

4.3. Kakre MeTo/ibl BHEJIaO0OPAaTOPHOTO aHA/IM3a UCII0JIb3YIOTCS IPU AUCTAHLMOHHBIX FT€OXUMHUYECKUX UCCIeJOBAaHUAX?

4.4. Kakue MeTO/ibl aHA/IM3a UCIOJIb3YIOTCS B IEPEABUKHBIX T€OXUMUYECKUX JlabopaTopusx?

4.5. Kakue 3a/jau1 BHes1abopaTOPHOT0 aHa/IM3a MOTYT ObITh pellieHbl C MCII0JIb30BaHWEM NOPTAaTUBHBIX PEHTIeHOPaZMOMeTPUYECKUX IPUOOpOB?

4.6. Kako¥ MHCTpYMEeHTA/IbHBIM MeTO/, aHa/IM3a UCII0JIb3yeTCA IPU MTOMCKe U pa3Be/iKe 30JI0TOPYAHBIX MeCTOPOXKAeHUM?

4.7. OnUIINTE BO3MOXXHOCTH PAa3JIMYHbIX BAPUAHTOB I0JIEBBIX TaMMa-CIEKTPOMETPUYECKUX METO/0B.

4.8. Kak MOXXHO IpOBepUTb 06eClIeYeHHOCTb pacTeHul a3oToM, pochopoM U kanrem?

4.9. Kakre MeTo/ibl BHEJIaO0OPAaTOPHOTO aHA/IM3a UCII0JIb3YIOTCS JIS IKCIIPeCcC-KOHTPOJIS KadeCTBa MeTaJ/IJIOB U CIJIaBOB?

4.10. Kakue MeTo/ bl BHEZIAOOPAaTOPHOTr0 aHA/IM3a UCM0JIb3YIOTCS [IJ151 3KCIPECC-KOHTPOJISI KaueCTBa BTOPUYHOTO ChIpbs?

Temul pedhepamoa:

1. ABTOMaTH4yecKue CTaHIIUM U TIOPTaTUBHbIE JIJA60PAaTOPUHU JJI1 KOHTPOJIA aTMOCPePHOT0 BO3/yxa FrOpoJ0B.
2. ABTOMaTUYeCKUI BHEab0paTOPHBIN aHA/IM3: CUCTEMbI PAHHETO NpeyNnpexAeH s 3arpsi3HEHHOCTH NPUPOJHOM BOIbI.
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2. buoTecTsl A/ oNepaTUBHOIO aHa/K3a MPUPOJHOUN BOABI.

3. UMMyHoOJIOrHY€eCKHEe 3KCIPECC-TECThI JJIs ONpesie/ieHUs] OM0JIOTUYECKHX areHTOB U TOKCUHOB B BO3/IyXe.

4. TBeppodasHblil UMMyHOdEPMEHTHBIM aHa/IM3: OCHOBBI M IPUMeEpPbI peasu3aluu JJis BHEJIab0paTOPHOIro aHa/IN3a XKUAKOCTEH.
5. Buosioruyeckre MeTO/1bl TOMCKA MOJI€3HBIX UCKOTTAEMBbIX.

8. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOU U BCIIOMOTATEJbHOU y4eOHOM JINTEPATyPhl KO BCEMY KypCy

[lepeyeHb OCHOBHOM U BCIIOMOTraTeJIbHOM y4e6HOM JIMTepaTyphl KO BceMy Kypcy. Co Bcex KoMnbloTepoB MI'Y opraHu3oBaH JOCTYII K ITOJIHBIM TEKCTaM
HaYy4YHbBIX >KYPHaJIOB ¥ KHUT HAa PYCCKOM U UHOCTPAHHBIX fA3bIKax. /locTyn oTKpbIT no IP-aagpecam, s1oruH u napoJib He TpebytoTcs: http://nbmgu.ru/

OCHOBHas JInTepaTypa

1. [Ipo6aembl aHanuTUdecko xuMuu. T.13. BHesnabopaTopHbii xuMuueckuil aHaaus. / [log pen. H0.A.3o10ToBa. M.: Hayka, 2010. 564 c.

2. [Ipo6sieMbl aHaIUTHYECKOU XUMUHM. T.17. [IpoToyHbIi xuMUdecku aHaaus. / [log pea. 10.A.3o10ToBa. M.: Hayka, 2014. 428 c.

3. 0TTo M. CoBpeMeHHbIe METO/Ibl aHAJIUTHYECKON XUMUH (B 2-X ToMax). / [lepeBoj ¢ HeM. oA peA. A.B. F'apmaiua. M.:TexHocdepa, 2004.

4. ipyros 10.C., Pogun A.A. dkosioruyeckas aHaauTudeckas xumus. CI16.:Anatonus, 2002. 449 c.

5. l'openuk /1.0., Kononenbko JI.A., [TaHkoB 3./l. 3KoJIoTM4eCKUN MOHUTOPUHT: ONTUKO-3JIeKTPOHHbIE TPUOOPHI U CUCTEMBI. ( B 2-X ToMax) CII6.: Kpuc-
Mac+, 1998.

6. l'openuk /1.0., KoHonenbko JI.LA. MOHUTOPUHT 3arpsisHeHUs1 aTMochepbl U UCTOYHUKU BbIOPOCOB. A3poaHa/iuTU4YECKHe udMepeHusi. M.: U3a-Bo cTaH-
AaptoB. 1992. 432 c.

7.lleperypn E.A., beixoBckas M.C,, 'epHert E.H. BeicTpble MeTOAbI Onipeie/ieHUs BpeAHbIX BelecTB B Bo3ayxe. M.: Xumusd, 1984, 384 c.

8. 3os0T0B 10.A., UBaHoB B.M., AMesivH B.I'. XuMu4yeckue TecT-MeTo bl aHaau3a. M.: YPCC, 2002. 304 c.

9. flky6oBuu A.JI, Psa6kun B.K. AnepHo-prsuyeckre MeTo/ibl aHa/IM3a U KOHTPOJISI Ka4ecTBa MUHepabHOro cbipbs. M.: PUL| BUMC, 2007. 206 c.

10. CteiiHTOH P. BpICcTpBIE MeTOABI ONpeie/ieHUs CAe0B MeTa/lJIOB IPU FreOXMMUYECKUX UccaenoBaHuax. M.: Mup, 1969. 136 c.

JlonoJIHUTe/IbHAA JIUTEPATypa

1. ImutpueB M.T., Kazuuna H.U., [Ilunurnna U.A. CaHUTapHO-XMMHUYECKUH aHA/IU3 3arpsAISHAIOUIUX BELECTB B OKpyKawluiei cpeae. M.: Xumus, 1989,
368c.

2. Jleitite B. OnpepenieHue 3arpsisHeHUH Bo3/iyxa B aTMocdepe 1 Ha paboueM MecTe. JI.: Xumus, 1980. 342 c.

3. bpecnep I1.LU. OnTu4yeckue abcopOLIMOHHBIE ra30aHA/IU3AaTOPBI U UX NpuMeHeHue. JI.: JHeprus, 1980. 164 c.

4. EBrenbeB M.U., EBrenbeBa U.U. KoHTpoJIb U OLleHKA 9KOJIOTMYECKOT0 PUCKAa XMMUYeCKUX Nporu3BoAcTB. Kazanb: U3-Bo "®3H" AH PT, 2007. 207 c.

5. Kapnos E.®., bacoBckuii b.1U. KoHTpoJib NpoBeTprBaHUSA U Jlera3aljiu B YTOJbHbBIX [IaXTaX.

CnpaBou. noco6ue. M.:Heapa, 1994, 336 c.

6. ®unsuckas E./JI., KosaseBa T.H., Bopoxo6un WU.I'. JInHEeNHO-KOJIOPUCTUYECKHWI METO/, aHa/IM3a BpeJHbIX NapOB U ra3oB B BO3/yXe MPOMbIIIJIEHHbIX
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npeanpusatui. M.: [Ilpo¢pusaat, 1958. 100 c.

7. [Ipo6siemMbl aHanuTHYeckou xuMuu. T.17. [IpoTounblil xuMuyeckuit aHanus. / [loa pen. 10.A.3osm0ToBa. M.: Hayka, 2014. 428 c.

8. MypaBbeB A.I'. PykoBOACTBO 1O omnpejesieHUI0 oKa3aTeJel KayecTBa Bobl noseBbIMU MeToAamu ClI16.:Kpucmac+, 2009. 248 c.

9. 3osi0ToB 10.A, lluzuu I''U., iImutpuenko C.I', Mopocanosa E.W. Cop6LiiOHHOE KOHIIEHTPHUPOBaHUE MUKPOKOMIIOHEHTOB M3 pacTBOPOB. [IpuMeHeHue
B HeOpraHu4yeckoM aHasu3e. M.: Hayka, 2007. 320 c.

10. OctpoBckas B.M., 3anopoxen, 0.A., Byanukos I'.K., YepuaBckast H.M. Boaa: UnaukaTopHble cucteMbl. M.:OT'YIT"BTHUN", 2002. 265 c.

11. Bpykc P.P. buosornyeckue MeTo/ bl NOMCKOB MOJIE3HBIX UCKoNaeMbIX. M.: Hexpa, 1986. 311 c.

12. Puskc P.Jl., Bpykc P.P. AHanu3 reosioruyeckux MaTepuasioB Ha cjie/ibl aeMmeHTOB. M.: Heapa, 1983. 405 c.

13. Kapnos 10.A., CaBoctuH A.Il., CanbHuKOB B./l. AHaIUTUYECKHUH KOHTPOJIb B METAJIYPrAUYeCKOM Npou3Bo/cTBe. M.: AkageMkHura, 2006. 352 c.

e MaTepuasbHO-TeXHUYECKOE 0becrieueHue: 3aHATUS MPOBOASATCS B 0OBIYHOM ayAUTOPHH, OCHAILLEHHOM JJOCKOM U MeJioM (MapKepaMH ), epco-
HaJIbHBIM KOMIIBIOTEPOM U MYJIbTUMEJUUHBIM IPOEKTOPOM

9. fI3bIK mpenojaBaHUsl — PYCCKUU

10. IIpenogaBsaTeu:
MopocanoBa Enena UropeBHa, [.x.H., npodeccop; emorosanova@gmail.com

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBIE /sl OLLeHKH Pe3y/IbTATOB 00y4eHus

O6pa3sLbl OLeHOYHBIX CPE/CTB [I/1 TEKYILero KOHTPOJISA YCBOEHUSI MaTepHyasia U IPOMeXXyTOUYHOM aTTeCcTal UM - 3a4eTa. Ha 3aueTe npoBepseTcs foc-
THXXeHHe IPOMEeXXyTOYHbIX UHJUKATOPOB KOMIIeTeHLMH, IepeYUC/IeHHbIX B I1.2.

Bomnpocsl k 3aueTy

1. llenn 1 3a71la4¥ BHEJIaOOPaTOPHOT0 XMMUYECKOT0 aHaIU3a.

2. Knaccudukanyu MeTo10B U Cpe/ICTB BHEJIA00PaTOPHOI'0 XMMUYECKOI'0 aHa/IU3a.

3. Kiaccudukanus MeToA0B U CpeiCTB BHEJIabopaTOPHOTr0 aHa/1M3a ra3000pa3HbIX CPes.

4. Knaccudukanys ceHCOpoB JJisl aHa/Iu3a ra3os.

5. [lopraTuBHBIE IPUOOPHI /11 BHEJIAO0OPAaTOPHOI'0 aHA/IM3a BO3/lyXa U ra3os.

6. CopMyiupyiiTe OCHOBBI CIEKTPOCKOMUYECKUX METO/I0B aHa/IM3a, Ha OCHOBE KOTOPbIX pa3paboTaHbl IOPTAaTUBHbIE aHAJIUTUYECKHE TPUOOPHI AJIs
BHeJIab0paTOPHOT0 aHa/Iu3a BO3/lyXa U ra3os.

7. CbopMyupyHTe OCHOBBI 3/IEKTPOXUMHUYECKUX METO/0B aHa/N3a, Ha OCHOBE KOTOPbIX pa3paboTaHbl MOPTAaTHBHbIE aHAJIMTHYECKHE IPUGOPHI JJIs
BHeJIab0paTOPHOT0 aHa/IM3a BO3/lyXa ¥ ra30B? Ha KOTOPBIX OHU 6a3upyroTca?

8. OCHOBHBIE 110JIOKEHHUA JTMHEHHO-KOJIOPUMETPUYECKOTO MeTO/,a aHA/IU3a.
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9.Ta3ou3MepuTebHbIE MHAUKATOPHbIE TPYOKU: KIacCUPUKALMHU; METPOJIOTHYEeCKHe XapaKTePHUCTUKY ONlpe/ie/IeHHH, pelllaeMble 3a/1auH.
10. Knaccudukauus MeToZ0B U CPeICTB BHEIA60PaTOPHOI0 aHAIN3a XKUJKHUX CPEJ,.
11. UHaMKaTOpHBIe TPYOKH AJ151 aHa/IU3a )KUAKOCTeN: KilacCuPUKaLUU, METPOJIOTMYECKHE XapaKTepUCTUKY ONpesie/IeHUH, pelllaeMble 3ala4H.
12. TecT-cpejcTBa AJ151 aHAIM3a XXUJKOCTEW HA OCHOBE OyMar U TKaHel: MeTPOJIOTHYECKHE XapaKTEPUCTUKHU U 06/1aCTH IPUMEHEHUSL.

13. TecT-cpeAcTBa A1 aHAJIN3a )KUJKOCTEN Ha OCHOBE MOJIMMEPOB: METPOJIOTUYECKHE XapaKTEPUCTUKU U 006J1aCTH IPUMeEHEHHUS.

14. TecT-cpecTBa AJ/11 aHAIU3a )KUJKOCTEU Ha OCHOBE IeHOIN0JIMYPEeTAaHOB: METPOJIOTUYECKHEe XapaKTePUCTUKHU U 00JIaCTH NPUMEHEeHMUS.

15. TecT-cpeacTBa A1 aHAJIU3a )KUJKOCTEeN Ha OCHOBE CUJIMKareJssi U poJCTBEHHbIX MaTepHaJOB:
MeTpOJIOTUYeCKHe XapaKTePUCTUKHU U 00J1aCTU NIPUMEHEeHHU.
16. Knaccudukanuus MeTo/10B ¥ CpPe/ICTB BHEJIa00paTOPHOI'0 aHa/IM3a re0JIOTU4eCKUX 0O’ beKTOB.
17. MeTo/ibl BHEJIAOOPATOPHOTO aHA/IM3a MOYB U TPYHTOB.

18. MeToAbI BHes1ab0paTOPHOIO aHa/IM3a MeTaJIJIOB U CIIJIABOB.

MeToauyecKkue MaTepuasibl AJis NPOBeAeHUA NPOLEeAYP OLleHUBAHUA Pe3y/IbTaTOB 00y4YeHUs
[[Ikasia olleHMBAaHUS 3HAHUW, yMEHUW U HABBIKOB AIBJISIETCS €JMHOM /1Sl BCEX AUCLMIIMH (IpUBeJieHa B TabJIULEe HUXKE)

IINKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBUE @®parMeHTapHble 3HAHUSA O6uire, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE CUCTEMAaTUYECKHE
3HaHUU 3HaHUA 3HaHUA
YMmenusa OTcyTcTBHE B njesioM ycnemHoe, HO He B njesioM ycremHoe, HO cofepKallee YcnenrHoe ¥ cucTeMaTHU4yeckoe yMe-
yMeHUU cUcTeMaTHhyeckoe yMeHUe OT/leJIbHbIE TPo6esibl yMeHHUe (Jomnyc- HUe
KaeT HETOYHOCTHU HeNPUHIIUIINAJIbHO-
ro XxapakTepa)
HaBbiku (Biase- | OtcyTcTBue Ha- | Hanuuue oTAenbHbIX HaBbl- | B 1nesioM, cdopMupoBaHHbIE HAaBBIKY, CdopMHUpOBaHHbBIE HABBIKY, IpUMe-
HUS) BbIKOB KOB HO He B aKTUBHOU popMe HsieMble NIPY pelleHUH 33434
PE3YJIbTAT OBYYEHUA ®OPMA OLLEHUBAHUA

1o AUCHUIIMHE (MOAYJII0)

YMeTb: NPUMEHSITh OCHOBHbIE 3aKOHOMEPHOCTH METO/J0B BHEJIAG0PATOPHOI'0 aHA/IM3a PU peLIeHUH 3a-
Jia4 npodeccUoHaIbHON JieATeIbHOCTH.
YMeTb BbIOHMpPATh U 060CHOBBIBAaTh BIOOP MeTO/ia BHEJIab0paTOPHOI0 aHa/1M3a B 3aBUCUMOCTH OT IPUPO-

MepONpUATHUSA TEKYLLEro KOHTPOJISA yC-
NIeBaeMOCTH, YCTHBIN ONPOC Ha 3a4eTe
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Zibl aHAJIM3UPYEMOr0 00'beKTa, IPUPO/bI U KOHLIEHTPALlMY aHAJIATA.

YMeTb: CONOCTaBJIATh BO3MOXXHOCTH U 00/1aCTH NIPUMEHEHUS Pa3/IMYHbIX MeTO/I0B BHEJIAO0paTOPHOTO
aHa/M3a.

YMeTb: aHa/IM3UpPOBaTh HAy4YHYIO JIMTEPATYPY C LieJiblo BbI60pa MeT0/ja BHEJIaO0OpaTOPHOr0 aHaIu3a AJ1s
pellleHUs] KOHKPEeTHBIX aHaJIMTUYECKHUX 3a/a4.

BiaaeTs: popMaMu M MeTOJAMU HAYYHOTO MTO3HAHUS IPUMEHUTETBHO K MeTO/JaM BHEIab0paTOPHOT0
aHaJu3a.

ByageThb: 0CHOBHBIMU XMMUY€CKUMHU TEOPUSAMHU, KOHLIENLIUSMH, 3aKOHAMH, ONNMChIBAIOIMMU TPHUHLUIIbI
BHeJIab0paTOPHOI0 aHa/IM3a, U IPUMEHATh OCHOBHbIE 3aKOHbI XMMUHU NIPU 00CY K eHUHY N0JIyYeHHbIX pe-
3yJIbTATOB, B TOM YUCJI€e C IPUBJIeUeEHMEM UHPOPMALIMOHHBIX 6a3 JaHHBIX.

BiageTh HaBbIKaMM IJIAHUPOBAHUS U OCYyILIeCTBIEHHUS BHEJIa00paTOPHOTO aHaIu3a.

BiajeTb: HaBbIKaMU UHTEPIIPETALUU U 00CYK/IEHUSI pe3yIbTaTOB IPOBEEHHOTO UCCJIe[0BaHMs, OCHO-
BbIBAasiCh HA COBPEMEHHOU JIMTEpPATYpPe N0 TEOPUU U NPAKTUKE METO/I0B BHEJIAO0PAaTOPHOTO aHaJIU3a.

MepOoNpUATUS TEKYLIETr0 KOHTPOJIS yC-
MeBaeMOCTH, YCTHBIN OMPOC Ha 3a4yeTe
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