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1 Hean nucuMmimHbl (MOaYyJIs1):

— O03HAaKOMJICHHE aCMHUPAHTOB C TEOPETUYECKUMH M TPAKTHYECKUMU OCHOBAMH METOJAA
XpoMaTOMacC-CIeKTPOMETPUH TIPH €ro MPUMEHEHUN aHalIu3a 0ObEKTOB OKPYKAIOIIECH CpeIbl.

3apaum IMCUMILIHHBI:

— W3JIOKHUTHh AaCIUpPaHTaM KJIIOYEBBIE CIOCOOBI W HOBBIC AHAJIUTHUYCCKHE MOJXOIBI JUIS
OTIpe/ieNIeHUs] OPTAHUYECKUX MOJUTIOTAHTOB B OMOTHUYECKUX M a0MOTUYECKUX OOBEKTaX.

2 Mecto qucuuminnel (MmoayJs) B ctpykrype OITIOII

[Iporpamma auctumiuasl (Moxyiisi) «lIpuMeHeHne Macc-CIeKTPOMETPHH B aHajIn3e OOBEKTOB
OKpY’Kalolled cpeabl» OTHOCUTCA K AUCLMILUIMHAM 0 BBIOOPY BApHMATUBHOW YacTH IPOrpamMMbl
MIOATOTOBKM aCIIMPAHTOB MO HayuHOU crienuanbHocTH 02.00.02 AHanuTHyecKas XUMHUSL.

CopnepxkaHue OUCLUIUIMHBI HAlpaBI€HO Ha IOJIydeHHE O0a30BBIX CBEAECHUH O MeETole, €ro
BO3MOKHOCTSIX TIPU ONpEIeNCHHH OPraHUYeCKUX 3arps3HUTENIe B OMOTHUYECKUX M AOMOTHUYECKUX
o0bekTax, pesynbpratax MoHuTopuHara CO3 Ha baiikaabCckoi PUPOTHON TEPPUTOPHH.

3 TpeOoBaHus K pe3y1bTATAM OCBOCHHS JMCIUIIIMHBI (MOAYJINA)

[Mpouecc m3yuenus auctumuinHbl «[IpuMeHeHHEe Macc-CIIEKTPOMETPUM B aHAIU3e OOBEKTOB
OKpY’)KaloIIeH cpeas» HampaBieH Ha (opmupoBanue cienyromux yHuBepcanbHbIX (YK),
obmmenpodeccuonansubix (OIIK) n npodeccnonansubix (ITK) kommnereHmii:

VYK-1, crmocoOHOCTh K KPUTHYECKOMY aHAJU3y W OIICHKE COBPEMEHHBIX HAYYHBIX JOCTHKCHHM,
TEHEPUPOBAHUIO HOBBIX UJCH MPHU PEIICHUH UCCIEA0BATEIIbCKUX U MPAKTUUECKUX 3aJ]1ay, B TOM YHCIIe
B MEXIMCHUIUIMHAPHBIX 0071aCTIX;

YK-3, roTOBHOCTh y4acTBOBAaTh B pa0OTe POCCUHUCKUX M MEXIyHAPOIHBIX HCCIIEIOBATEIIbCKIX
KOJUJIEKTUBOB IO PEIICHUIO Hay4YHbIX U HAyYHO-00pa30BaTeNbHbIX 3314,

OIIK-1, cmocoGHOCTH  CaMOCTOSITEIBHO  OCYIIECTBIIATH  HAYYHO-HCCIIEI0BATEIbCKYIO
NeSITeNIbHOCTh B COOTBETCTBYIOIIEH MpodeccruoHalbHON 007acTh € HCIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB UCCIIEJIOBAHUS U HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

OIIK-2, TOTOBHOCTh OpraHU30BaTh PabOTy MCCIEAOBATEIIBCKOTO KOJUICKTHBA B 00JIaCTH XUMUHU
Y CMEXXHBIX HayK;

OIIK-3, roTOBHOCTh K MPENOJIaBaTEIbCKOW ACATEIHPHOCTH 1O OCHOBHBIM 00pa3oBaTEIbHBIM
MporpaMMamM BEICIIIET0 00pa3oBaHUS

[TK-1, crtocoOHOCTH BBITIOJHITH OT/ICTBHBIC 33/IaHUS 110 MMPOBEJACHUIO HAYYHBIX UCCIEIOBAaHUN 1
00eCMeYeHHI0 TMPAKTUYECKOTO HCIOIB30BaHUS PE3yJIbTATOB HWHTEIUICKTYalbHOW JESATEILHOCTH B
o0JjacTu ompene’eHus XUMUYECKOr0 COCTaBa BELIECTB M MaTepHalioB C MPUMEHEHHWEM pa3iIHYHbIX
METOJOB M CPEJICTB XUMUYECKOTO aHAJIN3a;

[1K-2, ToTOBHOCTH (hOPMHUPOBATH MPEUIOKEHUS K TUIAHY HAYYHOU JCSATEIHHOCTH U MPOCKTOB B
00J1acTSIX UCCIICIOBAHHNA CIICITUATBHOCTH AHATUTHYECKAS XUMUS;

[1K-3, cnocoGHOCTE (GOpMyIUPOBaTh MPOOJIEMY HAyYHOTO HCCICIOBAHUS B COOTBETCTBUU C
COBPEMEHHBIMH JOCTH)KCHHUSIMH B O0JIACTSAX HCCIICIOBAHUM CHEIUAIBHOCTH AHAIUTUYECKAsS XUMUS;
000011aTh U IPOABUTATH MOJYyUYEHHBIE PE3YyJIbTaThl COOCTBEHHONW MHTENJICKTYaTbHOU JEesITEIbHOCTH B
BH/JIE HAYYHBIX IMyOJIMKAIMN U BRICTYIUICHUN HA HAIIMOHAIBHBIX U MEXTyHAPOJIHBIX KOH()EPECHIIHSIX.

B pe3ynbprare 0CBOCHUS AUCLMIUIMHBI ACIUPAHT JOJIKEH:

3uamo:

- HOBEHUIIINE TOCTIKEHUS B 00JIaCTH MaCC-CIIEKTPOMETPUN U TIEPCIIEKTUBBI UX TEOPETUIECKOTO U
MIPAKTUYECKOTO UCIOIb30BAHMS;

- OCHOBHBIE METOJOJIOTMYECKHE, TEOPETUUYECKHE M OKCIHEPUMEHTAIbHBIE MOAXOABI K
MIPOBEJICHUIO HAYYHBIX MCCIEAOBAHUN B YKa3aHHOUW 00JIaCTH;

- 0COOCHHOCTH MPUMEHEHHS OTJENIBHBIX TEOPETUUCCKUX U IKCIIEPUMEHTAIBHBIX MOJXO0I0B IS
pElICHHS KOHKPETHBIX aHATMTHYCCKHX 3371a9 B PA3IMYHBIX 001aCTSIX XHUMHUHU.

Ymemos:



- OCYHICCTBJIATL ITOUCK U 0T60p COBPCMCHHBLIX MCTOAOB HMCCICAOBAHHA B PA3JIMYHBIX o0actax
9KOJIOTHH;

- IJIAHUPOBATh M MPOBOAUTH JaOOPATOPHBIE, SKCIIEPUMEHTAJIbHBIE U IOJEBbIE PAaOOTHI IO
YCTaHOBJICHHIO BIUSHUS PA3IHUHBIX (U3MUECKUX U XUMUYECKHUX (PaKTOPOB;

- TPOBOAWUTH  CTAaTUCTHYECKHH  aHAIW3  TMOJYYCHHBIX HATYPHBIX  HAaONMIONEHWUH W
IKCIIEPUMEHTAIBLHBIX UCCIIEIOBAHMUIA;

- KPpUTUYCCKU ONCHUBATH U AACKBATHO HMHTCPHPCTHPOBATH IOJYUYCHHBLIC 3KCIICPHMMCHTAJIBHLBIC
pe3yNbTaTHhI.

Baagers:

- OCHOBHBIMHU T€PMUHAMU U MOHSATUSIMHU B 00J1aCTH MaCC-CIIEKTPOMETPUH;

- 0a30BBIMH METOJIaMHU aHAJIM3a BEIICCTB, MATEPUAIOB U OIEHKU JOIyCKAaeMOW MOTPEITHOCTH B
XMMHYECKOM aHaln3e (MPaBUILHOCTD U BOCTIPOU3BOAUMOCTH);

- CIIOCOOHOCTHIO OPraHM30BaTh PabOTy B COOTBETCTBUU C TPEOOBAHHSIMH OC30MACHOCTH W
OXpaHbI Tpy/a.

4 O0beM TUCHMILVIMHBI (MOAYJIsS) M BUABI Y4eOHOH padoThl

Bup y4eoHoii paboThI Bcero yacos Kype
/ 3a4eTHBIX eTHHUIY 1
AyIuTOpHBIE 3aHATHS (BCEro) 48/1,33 48/1,33
B ToMm uncie:
Jlexkimu 24/0,67 24/0,67
[TpakTHdecKue 3aHsITHSI 24/0,67 24/0,67
CamocrosiTesibHas1 padoTa (Bcero) 58/1,6 58/1,6
[ToaroToBka K TEKymeMy KOHTPOJIIO H 58/1,6 58/1,6
MIPOMEKYTOYHOM aTTECTAIMH
Bua mpome:KyTOUYHON aTTecTaINu (324€T) 2/0,06 2/0,06
Oobras Jachl 108 108
TPYAOCMKOCTH 3a4EeTHLIE €IUHUIIBI 3 3

5 Copep:xkanue TUCHUNJIMHBI (MOAYJIs1)

5.1 Conep:xanue pa3ieioB 4 TeM THCHMILIMHBI (MOYJIs1):

Tema 1 I'X-MC B ananu3e 00beKTOB OKpyxkawueil cpeabl. CO3 B oKkpyskarolle cpeae u
METO/Ibl UX OIIpPEAEICHUS. Y IbTPACcIeI0BbIA aHAIN3. 3a4eM HY>KHAa MacC-CIIEKTPOMETpus?

Tema 2 Ilpumenenue wmerona I'X-MC npu onpenejJeHHM NOJMIHKIHYECKHX
apoMaTH4YeCKHX YIJIeBOAOPOAOB B OMOTHYECKHX M a0MOoTHYeCKUX oObekTax. [lonnuuknnueckue
apomarndeckue yraeBogopoasl (IIAY) — kiacc NpPUOPUTETHBIX OPraHUYECKUX 3arps3HSIONIMX
BELIECTB, (PU3UKO-XUMHUECKUE M TOKCUYECKHE CBOMCTBA, UCTOUHUKU MOCTYIUICHHSI B OKPY’KAIOIIYIO
cpeay. Ot6op u noaroroska mpod ans onpeneneHus [TAY. Ilpumenenne meronos I'X-MC u BOXX
s onpenenenus [TAY B OnoTnueckux 1 aOMOTUYECKUX OOBEKTaX.

Tema 3 IIpumenenne meroga I'X-MC npu onpesesieHu# NOJTUXJIOPUPOBAHHBIX OM(EHNIOB
B OMoTHMYecKHX U a0uoTmyeckux o0bekrtax. [lomuxmopupoBanusie Oudenmnsr (IIXb) — xmace
MPUOPUTETHBIX OPraHMYECKUX 3arpsA3HSIONIMX BEHIECTB, (PU3MKO-XMMUYECKHE M TOKCHYECKHE
CBOMCTBa, UCTOYHUKHU IMOCTYIJIEHUS B OKpYy»Karoulyro cpeny. IloaroroBka mpo0b uist ompezeneHus
[IXb Ha crneqoBoM ypoBHE KOHLEHTpauuid B OHMOTHYECKMX M aOMOTHYECKUX OOBEKTax.
KonnyecTBeHHBIN aHaN3, OCOOEHHOCTM MAacC-CHEKTPOMETPUM C M30TONHBIM pa30aBlIeHHEM,
MOHUTOPHHT 331aHHBIX HOHOB, ObicTpast ['’X. Bocnipon3BoauMocTs, TOYHOCTh, HEOIPEAEIEHHOCTb.



Tema 4 Onpenenenne aud¢pupoB o-PpraneBoil kucjaoThbl. [IpuopureTHeiii psia 1uAIGUPOB o-
¢draneBoit kuciaoTel ((ramarel), (UMKO-XUMHYECKHE ¢ TOKCHYECKHE CBOWCTBA, MCTOYHUKH
MOCTYIUIEHHUS B OKpyXkaromryto cpeny. [Ipumenenne metona 'X-MC nns ompenenenust gpramaToB B
MOBEPXHOCTHBIX BOJIaX, CHEXHOM TMOKpoBe, moyBe u Ouore. OmpezneneHue ¢TanaToB B BOJE C
npuMeHeHreM Meto0B I’ X-MC. [1paBuiIbHOCTD U TOYHOCTD OTIpeieIeHus PTaIaToB.

Tema 5 Onpeaeinenne necTunuaAoB B Ouore. Psan nectuuuaoB, NPUOPUTETHBIN s
9KOCHUCTEeMBbI 03epa balikan. AHamu3 OCTATOYHBIX KOJWYECTB MecTuluaoB B 6uore. Meroasr ['X-MC,
I'X-MC-MC.

Tema 6 Onpenesienue HegTenpoayKToB. HedTenpoayKThl Kak 00BEKT XMMHUYECKOTO aHAN3a.
O630p wmeTonmoB aHamuza, poib [ X-MC B aHamm3e TPHUPOAHBIX OOBEKTOB, 3arps3HCHHBIX
Hedrenpoaykramu. Pons Mmerona I'’X-MC B ananuze HeQTENPOTyKTOB B MPUPOIHBIX 0OBEKTaX

5.2 Pa3znesibl M TeMbI JUCUMILIMH (MOAYJIeH) U BUAbI 3aHATHI

Ne Bunsl noarorosku
Temsl, Beero Jlexumn Camocroste
pasiensl HACOB | (3auer) IpakTnyeck EHAS
ue 3aHITHUS
pabota
1 I'’X-MC B ananuze 00bEKTOB 1 3 i 3
OKPY>KaIoMIeH cpeibl
2 [Tpumenenue metona '’X-MC npu
ONpEeIeTICHUN MOJUIUKINIECKUX 16 4 4 2
apoMaTHYECKHUX YTJIEBOJOPOJIOB B
OMOTHUYECKNX U a0MOTHYECKHX 00BEKTaX
3 [Tpumenenue merona '’X-MC npu
ONpeIeNICHUU TTOJIMXJIOPUPOBAHHBIX 16 4 4 2
On¢eHnI0B B OMOTUYECKHUX U
a0MOTHYECKIX 00BEKTAX
4 Onpenenenue Au3(upoB o-pTaneBon
kucioTel. [Ipumenenne meronga I'’X-MC B
aHaJIM3€ MOBEPXHOCTHBIX BOJI, CHEXHOTO 18 4 6 8
MOKPOBA, MOYBBI, OMOJIOTUYECKUX
00BEKTOB
5 OrnpezenieHne MeCTUINIOB B OHUOTE. 17 5 4 ]
Metonpr '’ X-MC, I'X-MC-MC.
6 Omnpenenenue HepTenpoayKToB. Poib
Mmetona I X-MC B ananuse 18 4 6 8
He(TENPOAYKTOB B IPUPOJIHBIX O0BEKTAX
7 [IpomexxyTounas aTTecTanus 12 2 - 10
(moAroToBKa, 3a4eT)
BCETO 108 26 24 58
("gacwl)

6 Tembl NpaKTHYECKUX 3aHATHI

Tpynoem
No | Neopazpena HaumenoBanue i};ﬁ“ OueHOYHBIE dopmupyembie
/T | TUCIUTUIAHBI MPAKTUYECKHUX padoT (aachr) cpeiacTBa KOMITETEHIIUH
1 2 [TpuHIHIIEI paOOTHI U TEXHHUKA 2 Kontponbusie | YK-1,3; OIIK-
0€30IaCHOCTH B XUMHYECKOI BOIIPOCHI 1,2,3;
nabopatopuu. PaboTa ¢ I1K-1,2,3




XUMHYECKOW MOCY 0.

2 CrniocoOs1 0TOOpa BOBI, Kontponbnsie | YK-1,3; OIIK-
MOYBEI, BOIIPOCHI 1,2,3;

JUIsL OTIpeieNIeHus (PTajaTos, I1K-1,2,3
ITAY u I1Xb

3 CriocoOb1 0TOOpA CHEXKHOTO Kontponeasie | YK-1,3; OIK-
MOKPOBa, XBOM JJIA BOIIPOCHI 1,2,3;
ornpezeneHus GTanaros, IIK-1,2,3
ITAY u I1Xb. Ocob6enHocTn
oT0opa 1 XpaHeHus npood At
onpeeneHus (TaaaTos.

4 OCHOBHBIC CTaJINH aHAIIN3A C Kontponbnsie | YK-1,3; OIIK-
npuMmeHenuem merozaa I'X- BOIIPOCHI 1,2,3;
MC. I1K-1,2,3

5 [IpuroroBnenne Kontponbusie | YK-1,3; OIIK-
KaIMOPOBOYHBIX PACTBOPOB H BOIIPOCHI 1,2,3;
MOCTPOEHHE KaTHOPOBOYHBIX I1K-1,2,3
3aBUCHMOCTEH C
MIPUMEHEHHUEM BHEIIHETO U
BHYTPEHHETO CTaHJapTa.

6 AHann3 Macc-CeKTpoOB Kontponbusie | YK-1,3; OIIK-
aHAJIUTOB, BEIOOP BOIIPOCHI 1,2,3;
aHAJTUTUYCCKUX HOHOB, IIK-1,2,3
METO,I H30TOITHOTO
paz0aByeHMUs.

7 Bri6op YCIIOBUI Kontponsnsie | YK-1,3; OIIK-
XpOMAaTorpagpuyeckoro BOIIPOCHI 1,2,3;
pas3zeneHus aHaIU3HPYCMBIX TK-1,2,3
00pa3LoB. BbricTpas
xpoMarorpadus.

8 3anuch XpoMaTorpamMm B Kontponensie | YK-1,3; OIIK-
pEKHUME CKAaHUPOBAHUS BOIIPOCHI 1,2,3;
MOJTHOTO Macc-CIEeKTpa. IIK-1,2,3
MOHHTOPHHT 3aJaHHBIX
WOHOB U1 MOHUTOPUHT
3aJIaHHBIX PeaKIIHiA.

9 Ananu3z xpomatorpamm [TUT Kontponbnsie | YK-1,3; OIIK-
U MacC-XpOMAaTOrpaMM. BOIIPOCHI 1,2,3;
Pacuer conepxxanus IIK-1,2,3
AQHAJIUTOB.

10 O1eHKa TOYHOCTH U Kontponensie | YK-1,3; OIIK-
BOCIPOU3BOAUMOCTH BOIIPOCHI 1,2,3;
ONpeeICHUSL. IIK-1,2,3

7 YueOHO-MeTOAMYECKOEe U HH(POpMALMOHHOE o0ecneyeHHe TUCHMILINHBI (MOLYJIs1)

7.1 JIntepatypa
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OcHogHas:

1. Kpucrnan, I'. Anamurnyeckas xumus: B 2 T. [Texcr] / I'. Kpucrtuan; mep. ¢ anrm. —
Mocksa: BUHOM. Jlabopatopust 3Hanuii, 2009. — 623 c¢. — Pexum nocryna: 6ubnuoreynsiii GoHx
JIMH CO PAH.

2. JOpyros, 0. C. Dxonormyeckue aHauu3bl NpH pa3iuBax HePTH U HePTEenpoayKTax.
[IpakTdeckoe pyKoOBOICTBO: 2-¢ u3Md., nepepad. u gom. [Tekcer] / FO. C. [pyros, A. A. Poaun. —
Mocksa: BUHOM. Jla6oparopus 3Hanuii, 2012. — 270 ¢. — Pexum nocryna: Oubamoreunslii GoHx
JIMH CO PAH.

3. 3auxun, B. I'. Macc-ciekTpoMeTpusi CHHTETUYECKUX TTOTUMEPOB [DIEeKTpOHHBIN pecypc] /
B.T". 3aukun. — Mocksa: Becepoccuiickoe Macc-criekrpomerpuieckoe oomiectBo, 2009. — 332 ¢. — 978-
5-9901043-3-4. — PexxuMm moctymna: http://www.iprbookshop.ru/31748.html

4. Jledenen, A. T. OCHOBBI MacC-CIIEKTPOMETPHUH OCJIKOB U MENTHAOB [ DIEKTPOHHBINA pecypc]
/ A.T. Jle6ene, K.A. Apremenko, T.}O. Camruna. — Mocksa: Texnocdepa, 2012. — 180 c. — 978-5-
94836-334-9. — Pexwum noctyna: http://www.iprbookshop.ru/26898.html

5. Maiictpenko, B. H. Dxosoro-aHanuTH4eCKM MOHUTOPHHI CTOWKHMX OPIaHMYECKHUX
3arpsi3HATENEH [DIeKTpoHHBIH pecypc]: yueOHoe mocobue / B.H. Maiictpenko, H.A. KioeB. —3-¢
u3a. (3n.). — MockBa: BMMHOM, JlaGopatopus 3Hanmii, 2015. — 326 c. — Pexum pocrymna:
http://www.studentlibrary.ru/book/ISBN9785996326082.html

JHononnumenvrnas

1. Hedts B 03epe mupoBoro Hacieaus [Tekcr] / O. M. XueictoB [u np.] / JAH. — 2007. —
T.414. —Ne 5. — C. 656-659. — Pexxum noctyna: 6udauorpadus JIMH CO PAH.

2. Mapunaiite, U.M. MOHHUTOPUHT STOKCUKAHTOB B OOBEKTAaX OKpYXKAIOMIEH Cpesl

[Ipubaiikanes. Yacte 2. [lonmumukaudyeckue apoMaTHUYECKHE YIJIEBOJIOPOALI B CHEXHOM ITOKPOBE

MPOMBIIIIEHHBIX eHTpoB [Teker] / .M. Mapunaiite, A.I'. T'opiiko // OnTuka atMocdepsl 1 okeaHa. —
2002. — T.15, Ne5-6. — C. 450 — 455. — Pexxum noctyna: 6udmaumorpadus JIMH CO PAH.

3. HedTterazonocnocts ornoxkennii 03. babikan [Tekct] / A.D. Kontopouu [u np.] //
I'eonorust u reopusuxa. — 2007. — T.48. — Ne 12. — C. 1346 — 1356. — Pexxum noctyna: OMOIMOTEUHBIH
¢onx JIMH CO PAH.

4. Bpoackuii, E.C., .M. Jlykamenko, I'.A. Kanuakesuu, C.A.CaBuyk. Unentuduxarus
He(TENPOAYKTOB B OOBEKTaX OKpYKAmOIIEeH Ccpeasl C TMOMOIIBI0 Ta30BOM XxpomMartorpaguu U
xpomaromacc-criekrpomerpun [Tekct] / E.C. bponackmii [u ap.] // Kypn. ananut. xumuu. — 2002. —
T.57. —Ne 6. — C.592 — 596. — Pexxum nocryna: 6ubnuoreunsiii poun JIMH CO PAH.

5. XasictoB O.M. HoBble HaxOAKH ra3oBbIX TMAPATOB B JOHHBIX OcajiKkax o3epa baiikan
[Texer] / O.M. XubictoB // Hayunslii )kypHani reosnorus u reopusuka. — 2006. — T.47. — Ne8. — C. 979 —
981. — Pexxum moctyna: 6udmaumorpadus JIMH CO PAH.

6. ['mapatel MeTaHa B MOBEPXHOCTHOM CJIO€ TJIYOOKOBOJIHBIX 0caakoB o3epa baiikan [Tekcr]
/ 1. Knepke [u ap.] // JAH. — 2003. — T. 393. — Ne6. — C. 822 — 826. — Pexxum nocTymna: OMOIuoTedHbIN
¢oung JIMH CO PAH.

7. Ananmutuyeckast xumus. [Ipo6nemsr u moaxossr: B 2 1.: niep. ¢ anrit. [Tekcr] / [ox pen. P.
Kenbuepa, XK.-M. Mepme, M. Otro, M. Bunmepa. — Mocka: «Mup»: OO0 «3nareasctBo ACT»,
2004. - T.1. — 608c. — Pexxum nocryna: oubmmoreunsiii poun JIMH CO PAH.

8. Hemeponckasi, U.A. YriaeBogopoasl B okeaHe (CHEr-JIe/I-BOAa-B3BECh-IOHHBIC OCAIKN)
[Texcr] / U.A. HemepoBckas. — MockBa: Hayunberiii Mup, 2004. — 328 c. — Pexum pocryma:
oubmuoreunsiid poua JIMH CO PAH. — Pexum nocryna: 6ubmmorteunsiii poun JIMH CO PAH.

9. Jpyros, F0. C. MOHUTOPUHI OpraHUYECKHUX 3arps3HEeHuil npupoaHoit cpensl [Tekct] /
10. C. [pyro, A.A. Pomumn. - Cankr-IletepOypr: Hayka, 2004.- 808c. — Pexum npocryma:
oubmmoreunsiit poun JIMH CO PAH. — Pexxum noctyna: 6ubnuoreunsiii pona JIMH CO PAH.

7



10. Maiictpenko, B. H. Dxoi0ro-aHaauTU4E€CKU MOHUTOPHHI CTOMKHX OpPraHUYECKUX
sarpsisauTenei [Tekcr] / B.H. Maiicrpenko, H.A. KitoeB. — MockBa: BUHOM. JlaGopaTopusi 3HaHUH,
2014. — 323 c. - Pexxum noctyma: oubnmoreunsiii pona JIMH CO PAH.

0) Ilepuoouuecxue uzoanus:

Cubupckuil 5K0JIOrn4ecKuil Ky pHal

Boga: Xumus 1 5x0J10Tus

XuMHs B UHTEpecax yCTOMUYUBOTO pa3BUTHUS
['eonorus u reodusuka

KypHas aHanUTHYECKON XUMHUH
[Maapobuonoruyueckuii xxypHa

AN DN B~ W~

o

IIporpammHoe obecnieuenne
Microsoft Office

Open Office

Microsoft Windows

Adobe Acrobat Pro

Dr. Web Corporate Anti-Virus
Kaspersky Anti-Virus

Corel Draw

GIMP

Mass Hunter Workstation Qualitative Analysis Version B.07.00.
Enhanced Data Analysis

— O 0 1O\ DN kW~ W

)

7.3 ba3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE H MMOMCKOBbIE CHCTEMBbI

1 http://www.bookre.org — anekTpoHHast OMOIMOTEKa pyHETa, TOUCK KypHAJIOB U KHUT;

2 http://elibrary.ru/defaultx.asp — Hay4Has s5eKTpoHHast OMOINOTEKA, KPYITHEHIINN POCCHICKHIA
MH(OPMAIIMOHHBIN TOPTAJI B 00JIACTH HAYKH, TEXHOJIOTHH, MEIUINHBI M 00pa30BaHMs, COACPKAILIHNA
pedepatsl u MOJIHBIE TEKCTHI Oosiee 12 MITH HaydHBIX CTaTei U My OIrKaIuii;

3 http://www.seu.ru/ - Mexx1yHapOIHBIN COMATEHO-IKOJIOTHYECKUI COI03;

4 http://isir.ras.ru/ - UnterpupoBannas Cucrema Mudopmarmonnsix PecypcoB Poccuiickoii
Axanemuun Hayk.

5 http://www.viniti.msk.su/ - Bcepoccuiickuit HMucturyr Hayunoit u TexHudeckoit
Nuadopmanmu (BUHUTU PAH).

8 MarepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUIIMHBI (MOIYJIS)

MarepuanpHO-TEXHHUECKOe oOecrieueHrne HWHCTUTYTa, HEOOXOAUMOoe Ui  pealu3aliu
IIPOrpaMMBbl BKJIIOUAET B ceOsl:

. Kondepenu-3ans, mnomemenus LKII «YapTpamukpoaHaausy, akKpeIUTOBAaHHAS
nabopaTopusi THAPOXMMUU U XMUMHUHU aTMocdepbl (arTectat akkpenurtanmu ['occranmapra Poccum Ne
POCC RU. 0001. 513855 ot 1 deBpans 2012 r.), nomenienne Ne434

o MynbTUMEIUIHBIE YCTAHOBKH, KOMITBIOTEPHAS! TEXHUKA C BO3MOXXHOCTHIO TOAKITIOUCHHS
K cetn «HTEpHET», 000pyHoBanue LIKII «YnpTpamukpoanamusy, ra3oBbeii xpomarorpad Shimadzu
GC-2010 Plus, cnekrpodoTtomerprl KDK-3, ananuzatop xuaxoctu «Diroopaty, KOMIUIEKThl MEJIKOT0

aHAJTUTHYECKOTO  oOopynoBaHusi (Bechl, pH-mMeTpsl, pOTOpHBI WHCHApHUTENb, LEHTPUPYTH,
aBTOMATHUYECKUE MMUIETKH).

9 Odpa3oBaTesibHbIE TEXHOJIOTUH

[Ipu peanuzauuu pa3indHbIX BUJOB y4eOHOM paOOTHI TUCHUIUIMHBI UCIOJIB3YIOTCS CIEAYIOIINE
(hopMbI IPOBEIEHUS 3aHATUH.



CmanoapmHule Memoovl 00yYeHUsL:

o Jlekums;

* Buneo-nexmus;

* Jluckyccusi, KpyIJiblid CTOJ;

* [IpakTnyeckne 3aHATHUS;

» CamocrosiTenbHas padoTa;

* KoHCynpTaum cCenuaiucToB.

Obyuenus ¢ npumeneHuem UHMepaKmusHuIX hopm 0Opaz06amenbHbIX MEXHOI02UN.

*  uH)OPMAITMOHHO-KOMMYHUKAIIMOHHBIE ~ 00pa3oBaTeNbHBIE  TEXHOJNOTHH  —  JICKIHA-
BU3yalH3alys, MPEICTaBICHHE  HAyYHO-HUCCIENOBATENIbCKMX  pabOT C  HCHOJIB30BaHUEM
CIELMAIU3UPOBAHHBIX IPOTPAMMHBIX CpEN.

10 Kagposoe o0ecnieyeHue JUCHUNIMHBI (MOAYJIs1)
Peanu3zanuio o6pa3oBaTenpHOTO Mpolecca Mo MporpaMMe AUCHUIIIMHBI 0OecrieunBaeT 3aB. 1ao.
xpomaTorpaduu, KaHaIuaaT XUMUYECKUX HayK, AoueHT ['opiikoB Anekcanap ['eopruesuy.

PazpaboTumnk nporpammsl: K.X.H., JoueHT A.I". ['opiikos

11 OueHo4yHbIe cpeaACTBa

OueHouHble cpeAcTBa mpezacTaBieHbl B [IpunoxkeHun k paboueill mporpaMMe TUCIHUIUIMHBI B
Buge (oHIAa OLEHOYHBIX CPEACTB JUISI TPOBEIACHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOYHOM aTTeCTAIlUU ACTIUPAHTOB MO OCBOCHHIO IUCHIUTUIHHBI.



OI_ICHO‘IHLIC cpeacTBa NMpeaAHa3HAYCHbI AJIsI KOHTPOJIA U OLCHKU O6p8_30B8.TCJ'II>HBIX JOCTHXKCHHUM

INPHJIO’)KEHUE A

®OH/] OLITEHOYHBIX CPEJICTB
M0 TUCIUIUTHHE (MOTYJITIO)

«IIpumeHeHne Macc-CIEKTPOMETPHUHU B aHAIM3E OOBEKTOB OKPY KAIOIIEH Cpeb»

I[TACTIOPT ®OHIA OLIEHOYHbLIX CPEJICTB

00y4aromuxcsi, OCBOMBILUX MPOrpaMMy y4eOHON JUCIUILITUHBIL.

[Ipouiecc u3y4YeHHS IUCHUTUIMHBI

AHBamnTrdeckass XUMHSI.

1 Komnerenuuu, popmMupyemblie B mpouecce H3y4eHHs: AUCHUILINHBI

Nunexc

®opMyIMpOBKa KOMIIETEHIIUU

YK-1

CIIOCOOHOCTh K KPUTHYCCKOMY QaHAJIM3y W OLCHKC COBPCMCHHBIX HAYYHBIX
,Z[OCTH)I(CHPIIZ, TCHCPUPOBAHNUIO HOBBIX H,I[eﬁ IIpU PCIICHHUU UCCIICAOBATCIIBCKUX U
IMPAKTUYCCKUX 3a/ia4, B TOM YUCJIC B MCKAUCHHUIINIMHAPHBIX o0acTsax

VK-3

TOTOBHOCTh  y4acTBOBaTh B paboTe pPOCCHUICKMX U  MEXIYyHapOIHBIX
HCCIIEIOBATEILCKUX  KOJUIGKTHBOB IO  PCIIEHUIO HAY4YHBIX M HAy4HO-
00pa3oBaTeNbHBIX 33724

OIIK-1

CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ OCYHIECTBIISITh  HAYYHO-HCCIIEOBATEIBCKYIO
NEeSTeNIbHOCTh B COOTBETCTBYIOIIEH  MpodeccHOHaNbHOW  o0iacTh ¢
UCTIOIb30BAHUEM COBPEMEHHBIX METOJIOB HCCIICOBAHUS W WH(POPMAIUOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

OIIK-2

TOTOBHOCTb OpIraHHU30BaThb pa60Ty HCCICA0OBATCIILCKOI'O KOJIJICKTHUBA B obnactu
XUMHHU U CMCIKHBIX HAYK

OIIK-3

TOTOBHOCTh K  IIPENOJABATENILCKONW  JAEATEIBHOCTH 10  OCHOBHBIM
00pa3zoBaTeNbHBIM POrPaMMaM BBICIIETO 00pa30BaHHS

I1K-1

CIIOCOOHOCTH  BBIIIOIHATH OTACJIbHBIC 3aJlaHusA 110 IIPOBCACHHUIO HAYYHBIX
I/ICCJ'IG,I[OBaHI/II\/JI H 00CCIICUCHUIO IMPAKTUYCCKOro HMCIIOJIb30BaHUSA PE3YJILTATOB
HHTeHHeKTyaHBHOﬁ ACATCIIBHOCTH B obnactu OmNpeACICHUA XHUMHYCCKOI'O
COCTaBa BCUICCTB U MAaTCPHUAJIOB C IPUMCHCHUECM PA3JINYHBIX METOJ0B U CPCACTB
XUMHWYCCKOI'O aHaJIn3a

[1K-2

TOTOBHOCTbH (bOpMI/IpOBaTB MNPEAJIOKCHUA K IIJIaHY Haquoﬁ JCATCIIBHOCTH U
ITPOCKTOB B obmacTax I/ICCJ'IGI[OBaHI/Iﬁ CIICOUAaJIbHOCTHU AHanuTudeckast XUMHs

I1K-3

CIIOCOOHOCTh  (pOPMYJIMPOBATH  MPOOJIEMYy  HAYYHOTO  HCCJICIOBAaHUS B
COOTBETCTBUH C COBPEMEHHBIMHU JIOCTIXKCHHSIMU B 00JACTAX WCCICIOBAHUN
CTMENMANTBHOCTH AHAIUTHYECKAs XUMHS, 0000IIaTh U MPOABHUTaTh IOJYYCHHBIC
pe3yJbTaThl COOCTBEHHOW WHTEIUIEKTYaJbHON IESITEIBHOCTH B BHJIC HAYYHBIX
nyOnuKanuii W BBICTYIUIGHMH Ha HAIMOHANBHBIX M MEXIYHapOIHBIX
KOH(epeHIMsIX

2 llporpamMa olieHMBaHUS KOHTPOJIMPYeMOii KOMIIeTeHIIHH

Kon xonTponupyemoit HaumenoBanue
No KonTponupyembie MOTyIH, pa3aeibl
KOMIIETCHIINH (1IN €€ OLIEHOYHOTO
/1 (TeMBbI) AUCITUTUTHHBI
YacTH) CpencTBa
1 | I'X-MC B aHanu3e 00bEKTOB VK-1,3; OIIK-1,2,3; Kontposnbhbie
OKPYXaIoIIeH cpebl I1K-1,2,3 BOIIPOCHI, 3a4€T
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2 | IIpumenenue metona ['X-MC mipu VYK-1,3; OIIK-1,2,3; KonTposibHbIe
ONpeIeTICHUN MOJIUIUKINYECKUX IIK-1,2,3 BOIIPOCHI, 3a4ET
apOMAaTUYECKHUX yTJIEBOJOPOIOB B
OMOTHYECKUX U a0MOTHYECKUX

00BeKTax
3 | [Ipumenenue merona I'’X-MC npu VK-1,3; OIIK-1,2,3; Kontposnbhbie
ONpeAeICHUH MOTUXJIOPUPOBAHHBIX I1K-1,2,3 BOIIPOCHI, 3a4€T

OudeHnIOB B ONOTHYECKHUX U
aOMOTHYCCKUX 00BEKTaX

4 | Onpenenenue nurGupoB o-praneBoii VK-1,3; OIIK-1,2,3; Kontposnbhbie
kuciotsl. [Ipumenenne metoaa '’ X-MC I1K-1,2,3 BOIIPOCHI, 3a4€T
B aHAJIM3€ MIOBEPXHOCTHBIX BOJI,
CHEKHOT'O TIOKPOBA, MTOYBBI,
OMOJIOrHYECKUX 00BEKTOB

5 | Onpenenenue MECTUIMIOB B OHOTE. VK-1,3; OIIK-1,2,3; KonTtponbsHbie
Metoawl I' X-MC, I'X-MC-MC. IIK-1,2,3 BOIIPOCHI, 3a4€T
6 | Onpenenenue HePTETPOIYKTOB. POIIb VK-1,3; OIIK-1,2,3; KonTtponbHbie
Metona I'X-MC B ananuze I1K-1,2,3 BOIIPOCHI, 3a4€T
He(TEPOTYKTOB B MPUPOTHBIX
00BEKTaxX

3 OneHo4YHbIe CPeCTBA TEKYIIEro KOHTPOJIA
Texymuii KOHTPOJIb IPOBOAUTCS VISl OLICHKH CTETIEHH YCBOCHHS aCIIMpaHTaMU yueOHBIX MaTepuasoB,
0003HaYCHHBIX B paboueil mporpamme, U kouTpossi CPC. HazHadueHue OIEHOYHBIX CPEACTB TEKYIIIETO
KOHTpOJISI — BBISIBUTH copmupoBanHocTh komnetenuuii (YK-1,3; OIIK-1,2,3; T1K-1,2,3). Tekymmmii
KOHTPOJIb OCYIIIECTBIIICTCS B BUJIE CUCTEMAaTUUYECKON MPOBEPKH 3HAHUN M HABBIKOB aCIMUPAHTOB. st
ATOTO UCIOJIb3YETCs YCTHBIN OIMpOcC.

KoHTpoJibHbIe BOPOCHI AJ1 TeKyLIel aTTecTAlMu:

CO3 B okpy:xarouieit cpesie 1 METOAbl UX ONPEICICHUS

OcHoBHBIE OJIOKH XpOMaTOMAaCC-CIIEKTPOMETpa

OcHoBHuble ucTouHuKH [TAY Ha balikanbckoi npupoJHON TEpPUTOPUN
VYpoBHu 3arpsisHeHus Boa baiikana [TAY

el e

5. Omenka peruonanbHoro rmnepeHoca I[IAY wu3 mpombinuieHHONW 30HBI [Ipubaiikanes Ha
akBaroputo baiikana

6. DOHOBBIN YPOBEHb 3arpsi3HEHUS MUPOBOrO OKeaHa M NoBepxHOCTHBIX Box IIXb. Onenka
3arpsi3HeHus Bo baiikana no nHakoruienuto [1Xb B Oalikanbckux ppidbax

7.  OcobeHHOCTH ompeneneHus PpraaaToB B OMOTUYECKUX U AOMOTUIECKIX 00BEKTaX

8. Ompenenenue ¢ranatoB MerogoM BIXX ¢ mpsMbIM KOHIIEHTPHPOBAHUEM MpPOOBI Ha
AHAJIMTUYECKOUN KOJIOHKE

9. Psaa nectunuaos, IpUOPUTETHBIN 11 SKOCUCTEMBI 03epa baiikain

10. Ilpuponausie HedTenposBieHus Ha o3epe baiikan. MexaHu3Mbl COXpaHEHHs] YUCTOTHI BOT
03epa B YCIOBHUAX TITyOOKOBOIHOM pa3rpy3ku HEDTH

Kpurepun onenuBanus:

[Ipu orieHKe OTBETA yUUTHIBACTCS:

1) monHOTa M MPaBUILHOCTH OTBETA;

2) cTeneHb 0OCO3HAHHOCTH, TOHUMAaHUS U3YUEHHOTO;
3) s3pIKOBOE O(hOPMIICHHE OTBETA.
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OTBeT OLIEHUBAETCS HA «OMJIUYHO», €CIM ACIIHMPAHT: MOJHO U3JaraeT M3y4eHHBIM Marepuail,
JlaeT MpaBUIbHOE ONpeAeNIEHHOE MOHATHIA; 00OHApYyKHUBAaeT MOHMMAaHUE MaTepuasa, MOXeT 000CHOBATh
CBOM CY’KIECHMSI, IPUMEHUTh 3HAHUS HA MPAKTUKE, MPUBECTH HEOOXOAUMBIE MPUMEPHI HE TOJBKO U3
JUTEPATYPhl, HO W CaMOCTOSITEJIbHO COCTABJIECHHBIC; W3JIaraeT MaTepual IOCIEAOBATEeIbHO U
MIPaBWJIbHO C TOYKH 3PEHUS HOPM JIMTEPATYPHOTO SA3BIKA.

OTBET OLICHMBAETCA HA «XOPOULO», €CIU ACHUPAHT HAET OTBET, YJIOBJIETBOPSIOUIUN TEM K€
TpeOOBaHUSM, YTO W JJS OLEHKH «OTIMYHO», HO JomyckaeT 1-2 ommOKd, KOTOpBIE caM ke
WCIIpaBIIsEeT, U 1-2 HeA0UYETA B MTOCIIEOBATEIFHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

«Yooenemeopumenvnoy craBuTCs, €ciu acOUpPaHT OOHAPYKMBAET 3HAHUE M IOHUMaHHE
OCHOBHBIX MOJIO)KEHHUI T€MbI, HO IIPH 3TOM: M3JaraeT Marepuai HEMOJIHO U JIOIyCKAaeT HETOYHOCTH B
OTpe/Ie/IEHUU MOHATUN W (OPMYIMPOBKE TEOPUI; HE YMEET JAOCTAaTOYHO INTyOOKO M JI0Ka3aTEIbHO
000CHOBaTh CBOM CYKJEHHUS U MPHUBECTH CBOW MPHUMEPHI; U3JaraeT MaTepuana HEMOCIeI0BaTENbHO U
JIOITyCKaeT OMIMOKH B I3bIKOBOM O(OPMIICHUH H3JIaraeMoro.

OneHka «Hey0081emeopumeibHe» CTABUTCS, €CIU OTBET HE YJAOBJIETBOPSET TpPeOOBaHUSAM
MOJIO)KUTEIHHON OLIEHKH MJIM aCMPaHT OTKa3bIBAE€TCSl OTBEYATh HA KOHTPOJIbHBIE BOIPOCHI.

OueHoYHBIE CPEACTBA /ISl MPOMEKYTOYHOM aTTeCTALMHA
[TpomesxyTouHas aTTecTanus NPOXOIUT B (hopMe 3aueTa.

ITepeyennb BOpPoOCOB K 3a4eTy:

1. CO3 B okpyxaromei cpeae U MeToAbl Ux omnpexaeneHus. Ilouemy s ynapTpacienoBoro
aHaJIN3 HyKHA MacC-CIEKTPOMETpHs?

2. TIAY - xnacc NpHOPUTETHBIX OPraHUYECKUX 3arpsA3HSIONIMX BEIIECTB, (PU3UKO-XUMUYECKHE
U TOKCUYECKHE CBOIMCTBA, UCTOUHUKH MTOCTYIUIEHUSI B OKPY’KAIOLIYIO CpEAY.

3. Ilpumenenne meromoB I'X-MC u BOXX mgnsa ompenenenust IIAY B OnoTnueckux u
abMOTHYECKNX O0BEKTaX.

4. TIXB - mpuopUTETHBIC OPTaHWMYECKHE 3arpsI3HSIONIUME BEIIECTBA, (DU3MKO-XUMHUYCCKHE W
ToKcu4eckue cBorctBa. Mcrounuku noctyruienus [IXb B okpysxatoinyto cpeny.

5. Meton n30TONMHOTO pa3daBiIeHUs MPH KomuecTBeHHOM onpeaenenun [1Xb B 6uore.

6. MOHMUTOPUHT 3aJlaHHBIX MOHOB, MOHHMTOPUHI 3aJaHHBIX PEAKIUN MPU KOJIUYECTBEHHOM
ananuse 11Xb u JJJIT.

7. OcobeHHocTH ompeneneHuss (rajraToB B NPUPOAHBIX oObekTax. [IpenmymiectBa u
Henoctatku Meto0B I'X-MC n BOXX npu onpeaenennu ¢pranaTos.

8. HedrempoaykTel kKak OOBEKT XHMHUYECKOTO aHanm3a. CpaBHUTENBHBIA aHAJIN3 METOJIOB
¢byopumerpun, UK criekrpockornmu u I'X-MC nipu onpeneneHnu He(hTEenpoIyKTOB.

9. OrueHka COBpEMEHHOTO YPOBHS 3arpsi3HeHHs Boj baiikana Hedrenpoaykramu. McTouHnkn
HeTenpoayKTOB B akBaTopuu baiikana.

10. Coueranue Macc-CIEKTPOMETPHUH C IPYTUMH METOJaMU aHAIU3a.

11. OcHOBHBIE NIPUHIIUIIBI MACC-CIIEKTPOMETPHH.

12. Macc-ananu3aropsl.

13. IBymepHass raszoBasi xpomatorpaduss — wmacc-cnekrpomerpus ['X-I'X/MC. IlpuHnumn
MeTo/1a.

14. Tumel XxpoMaTorpamm ¢ perucrpanneir HoHHoro Toka Mmeroaom I'X-MC.

15. Metonapl 1yt MOHUTOPUHTA OKpY’Karomieil cpeapl. AHanu3 oOpasmoB. [lonreepxkaarontuii
aHaJIM3.

16. TanaemHbIe MacC-CIIEKTPOMETPBHI.

17. Pexum 6sicTpoii ['X-MC.
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18. MeToa BHYTpeHHET0 CTaHapTa, BHEIIHETO CTaH apTa, 100aBOK.
19. Macc-cneKTpoOMEeTPUIECKHI aHATIU3 MUKPOOPTaHU3MOB.
20. TanpemHas macc-crieKTpomeTpus Ha npudbopax MAJI/IN.

Kpurepun ouenkmu:

OneHnBaHue ACIHPAHTA HA POMEKYTOYHOM aTTecTanuu B popMe 3auera

Ounenka 3auera TpeGoBaHnus K 3HAHUSAM U KPUTEPHHU BbICTABJIEHHS OII€HOK

3aumeno AcmupaHT TpH OTBETe JEMOHCTPUpPYET OOJIbLIYI0 YacTh
COJIep’KaHUs TeM yueOHOW AMCIMILTUHBI, BIaJ€eT OCHOBHBIMU
IIOHATUAMMU.

He 3aumeno AcCTHpaHT MpU OTBETE AEMOHCTPUPYET 3HAHNWE MEHbILIEH YacTH
CoOJIep)KaHUs TeM Y4eOHOM NHUCHUIIIMHBI
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JIMCT ObHOBJIEHHU A

JlaTa

BHeceHHbIE 00HOBJIEHUS

IMoanucn

25.05.2018 r.

BHeceHsl W3MEHEHHUST B CIUCOK JIUTEPATYPHI.
Jo6asnens! ucrounuku uz ObC Ai-ITu-Op-Meana
(HdoroBop Ne 4068/18 ot 26 anpens 2018 r.)
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