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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ileab OCBOEGHUS IUCHMILIMHBL: YIIIYOJE€HHOE W3Y4E€HUE TEOPETUYECKHX, METOAO0JIOIMYECKHX OCHOB
COBPEMEHHBIX (PU3NYECKUX U (PU3UKO-XUMHUECKUX METOJOB MCCIEI0BAHUS 00BEKTOB OKPY)KAIOIIECH Cpesibl,
a TaKk)Ke KOHCTPYKTUBHBIX 0COOEHHOCTEH COBPEMEHHBIX IIPUOOPOB, JUIsl IPOBEAECHUS TAKUX HCCIIET0BaHUM.

3agaun:

1) meopemuueckuii KOMnNOHeHm:

- 3HaATb 62130By10 TCPMHHOJIOTUIO, OTHOCAIIYIOCA K (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IM METOJaM HCCIICAOBAaHMA,

KJIACCU(PUKAIMIO METOJIOB;

- 3HAaTb OCHOBHBLIC MTOHATHA U 3aKOHBI, JICKAIIUC B OCHOBC Pa3JIMYHBIX MCTOOOB;

2) no3HasamenvHblli KOMNOHEHM.!

- HWMCTb IMPCACTABJIICHUC O MNPUHOUIIMAIIBHBIX OCHOBAX, IMPAKTUYCCKUX BO3MOXHOCTAX U

OIrpaHUYCHUAX BaKHEHIIIMX (bl/I3I/IKO'XI/IMI/I‘IeCKI/IX METOJ0B UCCIICIOBAHUA,

- UMETH IIpe/IcCTaBIeHUE 00 anmnapaTypHOM OCHAIIEHUM M YCIOBHUSAX IIPOBEJCHUS SKCIIEPUMEHTA IIPU
OCYILLIECTBICHUH (PU3UKO-XUMHUUECKUX UCCIIEAOBAHUM Pa3IndHBIMU METOJAMU;
- IMETh IPEJCTaBI€HNE 00 UHTEPIIPETALUN IKCIIEPUMEHTAIbHBIX JAHHBIX;

3) npakmuueckuii KOMNOHEHM

- YMCTb OCYHICCTBHUTH BI)I60p COOTBCTCTBYIOLICTO (1)I/I3I/IKO-XI/IMI/I‘-I€CKOFO METOJa HCCIICAOBAHHA B

3aBUCUMOCTH OT CTPYKTYPBI BEIICCTBA U MMOCTaBJICHHOM 3aJa4u,

- YMCTb HCIOJIB30BAaTh 3aKOHOMCPHOCTU (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX IMpoOLECCOB U (i)I/I?,I/IKO-XI/IMI/ILIeCKI/Ie

MCTOBI HCCIICOOBAHUA IIpu BBIIIOJIHCHHUH HCCIICA0OBATCIbCKUX
OKCIICPUMCHTAJIbHBIX JaHHBIX.

paboT U UWHTepIpeTalnuu

2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON POrpaMMbl

JucuurumHa siBisieTcs pakynbTaTHBHON
[TpepekBU3UTBI AUCHUILTUHBL: Omcymcmeyom
[TocTpekBU3UTBI IUCHMILIUHBL: Omcymemeyom

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘{eHI/I${

[Tnanupyemsble pe3yabTaThl 00yUeHHs [0 JUCHUIUIMHE, XapaKTepU3yIoIIne
sTansl GOPMUPOBAHNS KOMIIETEHITUH

®opmMupyemMble KOMIETEHIIUN

3HaTh:

— OCHOBHBIE 00JIACTM HCIIOJIB30BAHHS COBPEMEHHOM armapaTypbl TpH
MIPOBEJICHUHN HAYYHBIX UCCIICIOBAHUM;

— MPUHIMI pabOTHl COBPEMEHHOM anmapaTypbl Py MPOBEACHUN HAYYHbBIX
HUCCIICIOBAHUM.

YMmeTh:

— paboTaTh Ha COBPEMEHHOW ammapaType MO CTaHJAPTHBIM METOJUKaM
aHaJIN3a;

— TPOBOAWTH HAONIONEHUS W U3MEPEHHs, COCTABIATH WX OIHCAHUE,
(GbopMyIIMpOBaTh BBIBOJIBI U UHTEPIPETUPOBATEH PE3YNbTATHI.

Baaners:

— 0a30BbIMM HaBbIKAMHU HCIIOJIb30BAHMSI COBPEMEHHOW ammapaTypbl IpH
MPOBEJICHUN HAYYHBIX UCCIICIOBAHUM.

[1K-2 BnagenreM 0a30BBIMU
HaBBIKAMH HCIOIb30BaHUS
COBPEMEHHOM anmnaparypsl Ipu
MPOBEACHUN HAyUHBIX
HCCIICIOBaHUM




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IUCHUTIAHBI

OO0mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHble euHUIBI (108 akageMuyecKkux 4acoB).

TpynoeMKoCTb,
Bun paboter aKaJIeMHUYECKHIX 9acOB
6 cemecTp BCETO

OO0mas Tpy10éMKOCTh 108 108
KonrakTHasi pa6ora: 34,25 34,25
Jlexuum (JI) 18 18
[Tpaktrueckue 3ansatus (113) 16 16
[TpomexxyTounas arrectarus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padoTa: 73,75 73,75
- BbINOJIHEHUE UHOUBUOYAILHO20 MEopYecKo20 3a0anusi (MT3);

- CAMONOO20MOBKA.

- npopabomka u noemopenue IeKYUOHHO20 Mamepuaia u mamepuaid
VUeOHUKOB U YUeOHbIX NOCOOULL;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;

- N0020MOBKA K PYOEHCHOMY KOHMPOJIO.

Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHITUPOBAHHBIH 3a4er

3a4er)

Paznensl guctumuinHbel, n3ydaembie B 6 ceMmecTpe

KosmyecTBo gyacos
Ne HaunmenoBanue pa3zzienoB AyAHTopHad BHEay/I.
pasnena BCETO pabota AGara
A [mfup| P
1 CHeKTpOCKONMYECKHE METO/IbI aHAIN3a 34 6 4 24
2 DNEKTPOXMMHYECKHE METO/Ibl aHAIN3a 26 4 4 18
3 Xpomarorpaguueckue METO/Ibl aHaTN3a 30 6 4 20
4 Macc-crekTpoMeTpruIecKrue METOAbl UCCIEAOBAHUS 18 2 4 12
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Paszgea 1. Cnekrpockonuyeckue MeTOAbl AaHAJIM3A.

MonexkynsipHas cnekTpockonus. OCHOBHbIE 3aKOHbI ToruomieHus. 3akoH byrepa-JlambepTa. 3akoH
bepa. O6benuHenHslit 3akoH. CreACTBUS U3 OCHOBHOTO 3aKoHA. [IpMYMHBI OTKJIIOHEHMH OT OCHOBHOTO
3aK0- Ha cBeromnorionieHus. Cxembl TpuOOPOB. ATOMHO-a0COPOLIMOHHAS CIIEKTPOCKONHS. ATOMH3AaTOPBI.
Wctounuku  Bo30yxkneHus. KadecTBEHHBIM, KOJIWYECTBEHHBIM  aHaidu3. ATOMHO-dMHCCHOHHAA
cnektpockonus. CTpoeHHe aTOMHOIro cnekrpa. PacmienneHue sHepreTmdyeckux ypoBHEW. McTouHuku
BO30YKJeHHsI aTOMOB. PeHTreHoBckasi creKkTpockonus. TeopeTHueckue OCHOBBI MeTojaa. Perucrpanus
cnekrpa. OObBekThl uccinenoBaHus. OCOOCHHOCTH HCIIONB30BAaHUS METOAAa JJIsi  OOHapyXKeHus,
UICHTU(PUKAIIMN U KOJIMYECTBEHHOTO aHaIH3a.

Paspen 2. JieKTpoxuMHYecKHe METOABI AHAJIN3A.

OOmrast xapakTepUCTHKa SJIEKTPOXUMHUYECKUX MeTonoB. Kiaccudukanus. MHIMKaTOPHBIN HJiek-
TPOA M 3IeKTpoA cpaBHeHMd. [loTeHumomerpus. M3Mepenue noreHnuana. VHIMKAaTOpHbBIE JIEKTPOIbI.
HNonomerpust. Kraccudukanus HOHOCENEKTHUBHBIX 3JEKTpoJoB. [loTeHIIMOMETpUYECKOe THTPOBAHUE.




CriocoObl 0OHapyXeHUs KOHEYHOW Touku TuTpoBaHus. [lomsporpadus. [lomydeHue u xapakTepucThKa
BOJIbTAMIIEpHOW KpuBOo. KoHImeHcaTOpHBIH (€MKOCTHBIN), MHUTPAMOHHBIN, TU((PY3HOHHBIA TOKH.
[Ipenenvubiii auddy3nonnsiii Tok. YpaBHeHue MnbkoBuya. YpaBHEHHE MNOIAPOTrpapuuecKoid BOJHBI
NnbkoBuua-I'elipoBckoro. [lorennuan nomyBosubel. Kynonomerpudeckuii Metosr aHanuza. [IpenmyiectBa
U HEIOCTaTKHU.

Pa3nen 3. Xpomatorpadguueckne MeToAbl AaHATH3A.

Teopernueckne ocHOBBI xpomarorpaduu. I'azoBas u xuakoctHas xpomatorpadusi. OCHOBHbIE
aHAJMTUYECKHE XapaKTepUCTHKH. ATmmapaTrypa Ui ra3oBoil xpomarorpaduu IlpunnunuansHas cxema
ra3oBoro xpomarorpada. Xpomarorpaduueckue KOJIOHKH, TepMOCTaThl, no3aTopbl. Knaccuduxaums
JETEKTOPOB M HX BAXKHEWININE XapaKTepUCTUKU. lIpvHIMI NEHCTBUSA, YCTPOMCTBO M XAPaKTEPHUCTUKHU
KarapoMerpa. MOHM3alMOHHBIE NETEKTOPbl TEPMOMOHHBIN AETEKTOp. J[ETEKTOp 3JIEKTPOHHOIO 3axBara,
TJIAMEHHO-(POTOMETPUYECKUN AETeKTOp, (POTOMOHU3AIMOHHBIN jaeTekTop. ['a3-HocuTenh B Ta30BOM
xpomarorpaduu 1 TpeboBaHUS K HeMy. BBIOOp J€TEKTOPOB B 3aBUCUMOCTH OT MPHUPOJIbl AETEKTUPYEMBIX
BEIIECTB M Tra3za-HocuTens. [azo-xuukoctHas xpomartorpagusi. OcobeHHOCTH MeTona. MexaHusM
pacnpenenenus B [KX. O6macts npumenenus [KX. TBepasie HocuTenu, TpeboBanus K HUM. OCHOBHBIC
TUIBI HOCUTENeH, MoaudumpoBanne Hocutened. HemonBrxHble >XuaKue ¢asbl U ra30-KUAKOCTHON
xpomarorpaduu, TpedoBanus k HuM. Knaccuduxanus HXD. CenekTUBHOCTh HENOABM)XKHBIX KUIKUX (a3.
Beibop HXK®. T'azo-apcopbumonnas xpomartorpapus CymiHOCT U 0COOEHHOCTH (DPHU3MKO-XMMUYECKUX
IIPOLIECCOB B ra30-aJAcopOLMOHHON XpoMaTorpaduu. AncopOeHTsl, TpeOoBaHUS K HUM. OCHOBHBIE THUIIBI
ancopoenToB. OOmacTh  TpUMEHEHHs — ra3o-afcopOruoHHOW  xpomarorpaduu. HonooOMmeHHas
xpomarorpadus. CymHocts Meros1a. OCHOBHBIE MPEJCTABICHUSI O MEXaHU3Me MOHHOro oomeHa. dDakTop
pasnenenusa. Heopranmdyeckue M opraHuyeckue HOHOOOMEHHUKH. DU3MKO- XUMHUYECKHE CBOMCTBA
MOHOOOMEHHUKOB. [lapameTpel, BIUAIOINIME Ha CEJIEKTUBHOCTh B HOHOOOMEHHOHW XpomaTorpadum.
I'panuenTroe snronpoBanue. [IpuMenenne xpomarorpauyeckiux METOI0B B aHAIIN3E.

Pa3nen 4. Macc-cnekTpoMeTpUYecKHe MeTO/IbI HCCJIeI0BAHMS.

Ou3nyecKkue OCHOBBI METO/1a: MIPUHIUI pabOThI MacC-CIIEKTPOMETPa, €ro pa3pelaronias cuia, oopa-
30BaHME MacC-CIEKTPa, OCHOBHOE YPAaBHEHHE MAacC-CIEKTPOMETPUHU, TUIIBI PETUCTPUPYEMBIX UOHOB (MoOJie-
KYJSIpHBIE, OCKOJIOYHBIE, MeTacTabuibHBIe, MHOTO3apsaHble). OmnpenereHre MOJEKYISIpHON OpyTTo-
(hOopMyJIBI IO MacC-CHEKTPY: METOJT TOYHOTO U3MEPEHHUSI MacC MOJICKYJIIPHBIX HOHOB, METOJ U3MEPEHUS UH-
TEHCUBHOCTEM IHKOB HOHOB, M30TONHBIX MOJIEKYISIPHOMY HOHY. Macc-CHeKTpOMETPUUYECKHE MpaBUIa:
a30THOE, ‘‘UeTHO-3JIEKTPOHHOE”, 3aTPYAHEHHBIN pa3pbIB CBA3EH, MPUIIEKAIINX K HEHACHIIIIEHHBIM CHCTEMaM.
[TonsiTHE 0 METO/IE XMMUYECKON HOHU3AIMU U XpOMATOMAacC-CIIEKTPOMETPHH.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

No Kon-Bo
No 3ansTHs Tema
paznena 4acoB
1 1 OnpeneneHue THKENBIX METAUIOB B MPHUPOAHBIX BOJAX METOAOM 4
CIIEKTPOMETPUH
2 1 Pentreno — (myopecieHTHOE OMNpeeIeHHe TSIKEIbIX METauIOB B 4
MOYBaX
3 2 [Tonsporpaduueckoe onpeaeieHne TSHKEIBIX METaNIOB B 00BEKTax 4
OKPY’KaloIlel cpebl
4 4 IIpuMeHeHne Macc-CIIEKTPOMETPUYECKUX METOJIOB aHAJIN3a 4
Hroro: 16

5 YueOHO-MeTOANYECKOE 00ecTIeueHrne TUCIHILTHHDI
5.1 OcHoBHas 1uTEpaTypa

1. KupumioBa, E. A. Metoasl cnekrpaipHoro ananuza [Tekct] : ywyeOHoe mocoOue /
E. A. Kupumiora, B. C. Mapsixuna. — OpenOypr : Yausepcuter, 2013. - 106 c. : ISBN 978-5-4417-0324-6.



2. AmnanuTuveckas XUMHSA. Xpomarorpauueckhe MeETOAbl aHaiau3a: YdeOHoe mocobue /
A.N. Keb6entses. - M.: HUL| Uudpa-M; Mu.: Hos. 3nanue, 2013. - 206 c.: ISBN 978-5-16-006615-8.
Pexxum nmocryna: http://znanium.com/catalog.php?bookinfo=399829.

5.2 JlonosiHuTEIbHAS JINTEPATYpa

1. Bacunbes, B.I1. Ananutuyeckas xumus [Tekcr] : yueOnuk ans By3oB / B.I1. Bacuibes.- 3-e u3n.,
crep. — M.: Jlpoda, 2003. — (Briciee obpazobanue) - ISBN 5-7107-7606-8.
Ku.2: ®usuko-xumMudeckre MeTo 16l ananusa - 384 c.: mwi. - ISBN 5-7107-7608-4. - ISBN 5-7107-7606-8.
2. Kontoxos, B. 0. Xpomarorpadus [Tekcr] : yuebnuk / B. }0. Konroxos. - Cankr-IlerepOypr :
Jlanb, 2012. - 224 c. : win. - (Yuebuuku a1 By3oB. CrnenuanbHast 1utepaTtypa). - ['moccapwmit: ¢. 201-217. -
bubmmorp.: c. 218-220. - ISBN 978-5-8114-1333-1.

5.3 llepuoaguueckue U3IaHus
1. XKXypHan aHanuTHYECKOW XUMHUH : )KypHal. - M. : Akagemuznatientp "Hayka" PAH, 2016.
5.4 UnTepHeT-pecypcsl

— http://www.biblioclub.ru - caiit 9BC «YHuepcuterckas 6ubnmmoreka onliney;

— http://e.lanbook.com/ - caiit DBC ««Jlaub»»;

— http://rucont.ru/ - caiir 3bC «PYKOHT»;

— http://znanium.com/ - caiit 3bC «ZNANIUM.COM»;

— http://iprbookshop.ru/online-versiya.html - caiit 95C «IPRbooksy;

Caiit MockoBckoro rocynapctBeHHoro ynusepcurera uM. M.B. JlomonocoBa. — Pexum gocryna :
http://www.msu.ru

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMAIMOHHbIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(POPMANMOHHBIX TEXHOJOTI I

1. Onepanunonnas cuctema Microsoft Windows (B pamkax nurensnonHoro cornamenus OVS-ES
obecrieyeH Bech KOMITbIoTepHBbIH mapk OI'Y).

2. ITaket Hacronpubx mpuioxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax nuiien3nonsoro coriamierus OVS-ES obecrieder Becb KOMIBIOTEPHBIH TapK
OI'Y) nis mOArOTOBKM TEKCTOBBIX JOKYMEHTOB, 00paOOTKH AKCIEPUMEHTANbHBIX PE3YJIbTAaTOB U JEMOHCT-
panuy mpe3eHTanui.

3. SCOPUS [Dnektponnsiii pecype] : pedepatuBHas 6a3a ganHbIx / kommanus Elsevier. — Pexxum
noctyna: https://www.scopus.com/, B tokanbHoit cetr OI'Y.

4. Web of Science [Daextponnsiii pecypc]: pedeparuBhas 6a3za manubix / kommanus Clarivate
Analytics. — Pexxum moctyma : http://apps.webofknowledge.com/, B nokansHoii cetr OI'Y.

5. American Chemical Society [DiexkTpoHHbI pecypc] : 0a3a gaHHBIX. — Pexum mgoctyma :
https://www.acs.org/content/acs/en.html, 8 moxansHoit cetn OI'Y.

6. TAPAHT Ilnatdopma F1 [DnexkrponHbIil pecypc]: cpaBoyHO-IIpaBoBasi cuctema. / PazpaboTunk
OOO HIIT «'APAHT-Cepsucy», 119992, MockBa, BopoObeBbl ropsi, MI'Y, [1990-2016]. - Pexum
noctyna B cetr OI'Y s ycranosku cuctemsl: \\fileserverl\GarantClient\garant.exe

7. Koncynprant [Inroc [D7IeKTpOHHBIH pecypc]: 2IeKTPOHHOE NMEPUOIMYECKOE H3/IaHHe CIIPAaBOYHAS
npaBoBas cucrema. / Paspaborunk 3A0O «Koucynprant ITmocy, [1992-2016]. — Pexxum mocTyma K cucreme
B cetrt OI'Y s ycranoBku cuctemsl: \\fileserverIN\CONSULT\cons.exe

8. becmatrnoe cpeactBo mpocmoTpa daitnoB PDF - Adobe Reader.

9. ApxuBarop — WinRAR.

10. CBoOoHBI# (haitnoBklii apxuBaTop - 7-Zip.

6 MaTepuajibHO-TeXHUYECKOe olecneyeHne JUCIUNINHBI


http://znanium.com/catalog.php?bookinfo=399829
http://www.msu.ru/
https://www.scopus.com/
http://apps.webofknowledge.com/
https://www.acs.org/content/acs/en.html
file://fileserver1/GarantClient/garant.exe

Jns mpoBeneHuss 3aHATUN JIEKIMOHHOTO  THWIA, MCIOJNB3YEeTCSd ayAUTOpUS  OCHAIllEHHas
KOMIUIEKTAMH ~ yYEHUYECKOW MeOeslr, TEeXHHUYECKHMHU CpEeACTBAMU OOY4YEHHSs, CIYKalUMU Ui
npeacTaBiIeHus yueOHoi nHpopmManuu O0JIBIION ayIUTOPHH.

Jlns npoBeieHrs MPAKTUYECKUX 3aHATHH, IPYNIOBBIX U MHIAWBUIYaIbHBIX KOHCYIbTAIMM, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOUYHOM aTTECTAIlNK HCIIONB3YIOTCS CHEIMAIN3UPOBaHHbIe Ta00paTOpUU, OCHAIICHHBIE
000pyI0OBaHUEM.

[ToMerienue A CaMOCTOATENBHOM pabOThl OOYUYAIOMIMXCSl OCHAIIEHO KOMITBIOTEPHOH TEXHHMKOMH,
MOAKIIOUEeHHON K cetu "MHTepHeT", m oOecrnedeHHeM J0CTyla B JJICKTPOHHYH HWH(OPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npocpamme npunazaromcesn:

e DoHJA OUEHOYHBIX CPEICTB VIS MPOBEACHUS MPOMEKYTOUHOM aTTECTAllUd OOYYAIOIIUXCS IO
JUCLUTIINHE.

e MeToauueckue yKa3zaHus JUisi 00y4aroIIuXcs 0 OCBOGHUIO JTUCIUILINHBL.



