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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

e 0cBOCHUS IUCHUIUIMHBL YIIyOJCHHOE M3Y4YE€HHE TEOPETHYECKHX, METOIOJOTHYECKHX OCHOB
COBPEMEHHBIX (PM3NYECKUX U (PU3UKO-XUMHUECKUX METOJIOB HCCIEI0BAHUS 00BEKTOB OKPYKAIOLICH Cpebl,
a TaKke KOHCTPYKTHUBHBIX OCOOCHHOCTEH COBPEMEHHBIX MTPUOOPOB, ISl IPOBEICHHS TAKUX UCCIICTOBAHUM.

3agaun:
1) meopemuueckuii KOMROHEHM:

- 3HATb 6a3OBYIO TCPMUHOJIOTUIO, OTHOCAIIYIOCA K (1)I/I3I/IKO-XI/IMI/ILIGCKI/IM METOJaM HCCIICOAOBaHUA,

KJIAaCCU(UKALIUIO METOJIOB;

- 3HaTb OCHOBHBIC ITOHATHA U 3aKOHBI, JICKAIIKWEC B OCHOBC pa3JIMYHBIX MCTOOO0B;

2) nozHasamenvHulil KOMNOHEHN.!

- HUMCThb IMPEACTABICHHUEC O IPUHOUIIHMAIBHBIX OCHOBax, IIPAKTUYCCKHUX BO3MOXHOCTAX H

OrpaHUYCHUAX Ba)KHEHIITNX (I)I/I?;I/IKO-XI/IMI/I'-IGCKI/IX METOJ0B UCCIICIOBAHUA,

- UIMCTH MPECACTABICHUC 00 armnapaTypHoOM OCHAIICHUHN W YCIIOBUAX IPOBCACHUA SKCIICPUMEHTA IIPpU
OCYIICCTBJIICHNU (bI/ISI/IKO-XI/IMI/I‘ICCKI/IX HCCJICIOBaHUM Pa3IMYHbBIMU METOaMM
- UMCTb IIPCACTABJICHUC 00 HHTCPIPCTAINN SKCIICPUMCHTAJIbHBIX TAHHBIX]

3) npakmuueckuii KOMNOHEHM:

- YMCThb OCYHICCTBUTH BBI60p COOTBETCTBYIOLIICTO (1)I/I3I/IKO'XI/IMI/I‘IGCKOFO METOAa HCCICOAOBAHHA B

3aBUCUMOCTH OT CTPYKTYPbI BEIIECTBA U IOCTABIECHHOW 3aa4H;

- YMCETb HCIOJIB30BATbh 3aKOHOMCPHOCTU (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX IIpoucccoB " (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IC

METO/bI HUCCICIO0BaHUA pu BBITIOJTHCHHUH HUCCICIOBATCIBCKHUX
OKCIICPUMCHTAJIbHBIX JaHHbIX.

paboT M MHTEpIpeTaluu

2 MecTo AUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/IbHO MPOrpaMMbl

JucuunirHa siBisieTcs pakyIbTaTUBHON
[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcemeyom
[TocTpeKkBU3UTHI TUCHMILIUHBL: Omcymcemeyiom

3 TpeOoBaHus K pe3y1bTaTaM 00y4YeHHS MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlpaBiieH Ha (pOpMHUpPOBaHHE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Inanupyemsle pe3yabTaThl 00y4eHHS MO AUCHUILINHE, XapaKTepU3YIOIIHe
sTanbl HOPMUPOBAHMS KOMIETEHIUH

dopmupyeMble KOMIIETEHIINU

3HaTh:

— OCHOBHBIC OOJIaCTH HCIOJB30BAaHUS COBPEMEHHOW armaparypbl MpH
MPOBEJICHUN HAYYHBIX UCCIICIOBAHUN;

— IMPUHIUI padOThl COBPEMEHHOW anmaparyphl MPH MPOBEICHUN HAYYHBIX
HCCIICTOBAHUI.

YMmeTh:

— paboTaTh Ha COBPEMEHHOW ammapaType MO CTaHJAPTHBIM METOJIUKaM
aHaIIN3a;

— YMCTh aJalITUPOBATh CTAHAAPTHBIC METOAUKHU IJId MMPOBCACHUA HAYYHBIX
HUCCIICTOBAaHUM;

— IIPOBOOMTH Ha6J'IIO)IeHI/I$I U H3MCPCHUA, COCTABJIATH HUX OIIKMCAHHUC,
(bopMyIHMpOBaTH BBIBOABI U HHTEPIPETUPOBATH PE3YIILTATHI.

Baajaern:

— 0a30BBIMH HaBBIKAMH HCIOJb30BaHUS COBPEMEHHOHM ammapaTypbl NpU
MPOBEJICHUN HAYYHBIX UCCIICIOBAHUN;

— HaBBIKAMHU COCTAaBJICHUA ONHUCaHUU Hay4YHBbIX I/ICCJIG,Z[OBaHI/Iﬁ nu
(hOopMyYITUPOBKOI BHIBOIOB.

[1K-2 BnagenrieM 0a30BBIMU
HaBBIKAMH HCIOIb30BaHMS
COBPEMEHHOM anmnaparypsl Ipu
MPOBEACHUHU HAyUHBIX
HCCIEeTOBaHUuN




4 CTpyKTYypa U coJepKaHue TUCUMUIIINHBI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0EMKOCTh AUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX enuuull (108 akageMuyeckux 4acoB).

TpynoemMKocTb,
Bun pabotsr aKaJIEeMUYECKHUX YacOB
6 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonrakTHasi pa6ora: 34,25 34,25
Jlexuum (JI) 18 18
[Tpaxtrueckue 3ansatus (I113) 16 16
[TpomexxyTounas arrectarus (3a4eT, SK3aMEH) 0,25 0,25
CamocTosiTe1bHAs1 padoTa: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEopUecKko2o 3a0anus (UT3);
- CAMONO0O20MOBKA
- npopabomka u NOBMOpPeHUe JNeKYUOHHO20 MAmepuald u Mmamepuand
VUEOHUKO8 U YUeOHbIX NOCOOUlL,
- N0020MOBKA K NPAKMULECKUM 3AHAMUAM,
- N0020MOBKA K PYOEHCHOMY KOHMPOJIO.
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHITUPOBAHHBIH 3a4er
3a4er)
Paznenbl muctuIuIMHEL, U3ydaemele B 6 ceMecTpe
KosmuecTBo gacoB
Ne ayIuTOpHas
pasena HaumenoBanue paznenon Beero pabota BHEay/l.
bt 3 | 7P pabota
1 CHeKTpOCKONMYECKHE METO/IbI aHAIN3a 34 6 4 24
2 DNEKTPOXUMHYECKHE METO/IbI aHAIHN3a 26 4 4 18
3 Xpomarorpaguueckue MEeTO/Ibl aHATN3a 30 6 4 20
4 Macc-creKTpoMeTpU4ECKHE METO/IbI 18 2 4 12
WCCIICIOBAHMSI
Hroro: 108 18 16 74
Bcero: 108 18 16 74




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

Paszgea 1. CnekTpockonuyeckue MeTOAbl AaHAJIM3A.

MonexynsipHasi cnektpockomnusi. OCHOBHBIE 3aKOHBI morjonienus. 3akoHn byrepa-JlamGepra. 3akon
bepa. O6beaunenHbIi 3aKk0oH. CeACTBUS U3 OCHOBHOT'O 3aKOHA. [I[pUYMHBI OTKJIOHEHHW OT OCHOBHOTO 3aK0-
Ha cBertonoryomeHus. CxeMbl NpUOOPOB. ATOMHO-aOCOPOLIMOHHAS CIEKTPOCKOMHUSA. ATOMHU3ATOPHI.
HUcrounnku  BO30yxkzacHus.  KauecTBeHHBINM,  KOJWYECTBEHHBIH  aHAMW3.  ATOMHO-DMHUCCHOHHAs
cnekrpockonusa. CrtpoeHue aToMHOro crekrtpa. Paciiernnienue sHepreTuyeckux ypoBHeu. Hcrtounuku
BO30Y>KJeHHsI aTOMOB. PeHTreHoBckasi crekTpockomnus. Teoperuueckue OCHOBBI MeTona. Perucrpanus
cnekrpa. OObekThl uccaenoBanus. (OcoOEHHOCTH HWCHOJB30BAHUS METOJa Uil OOHApyXEeHHS,
UICHTU(PUKAIIMN U KOJMYECTBEHHOTO aHaIH3a.

Pa3zgea 2. diekTpoxuMmu4yecKre MeTO/Ibl AHAJIU3A.

OO0mmasi XxapakTepHCTUKA AJICKTPOXUMUYECKUX MeToqoB. Kiaccudukanus. MHIMKATOPHBIN 3JeK-
Tpoa M 31eKTpol cpaBHeHMs. [loreHuumomerpus. M3mepenune noreHuuana. MHIMKATOpHBIE 3JEKTPOJIBI.
HNonomerpust. Kiaccudukanus HOHOCENEKTUBHBIX AJIEKTPOAOB. [loTeHIMOMETpruYecKoe THTPOBAaHUE.
CrocoObl 0OHapykeHusT KOHEYHOM Touku TuTpoBaHuda. [lomsporpadus. Ilomydenne u xapakTepuCTHKA
BOJIETAMIIEPHON KpuBOW. KoHmeHCAaTOpHBI (€MKOCTHBIN), MHUTPAIMOHHBIA, IU(PQY3HOHHBIH TOKH.
[Ipenenpubiii auddy3noHHbI TOK. YpaBHeHue WiabpkoBuYa. YpaBHEHHE MOJIAPOrpa@UUEcKOil BOJHBI
NnpkoBuua-I'eiiposckoro. Ilorennuman nonyBonnsl. Kynonomerpuueckuii Meros ananusa. [Ipeumyiecrsa u
HEJOCTATKHU.

Paszgen 3. Xpomarorpaguueckue MeTOAbI AHAJIU3A.

Teopernueckne OcHOBBI Xpomarorpaduu. l'azoBas m >kuakocTHas xpomarorpadus. OCHOBHBIE
aHAJIMTUYECKUE XapaKTepUCTUKU. Ammaparypa ais ra3oBoid xpomarorpaduu [lpuHnmnuanbHas cxema
ra3oBoro xpomarorpada. Xpomarorpaduueckue KOJOHKH, TEPMOCTAThl, a03aTopbl. Kiaccudukamms
JETEKTOPOB M HUX BaKHEUIINE XapakTepucTuKu. llpuHumn peilcTBUs, yCTPOWCTBO M XapaKTEPUCTUKU
KatapoMeTrpa. VOHU3alMOHHBIE NI€TEKTOPbl TEPMOMOHHBIN AETEKTOp. JleTeKTOop 3JEKTPOHHOro 3axBaTa,
IUIAMEHHO-(OTOMETPUYECKHIM  1eTeKTOp, (OTOMOHU3AIMOHHBIN neTekTop. ['a3-HocuTenb B ra3oBoi
xpomatorpaduu u TpeboBaHUsS K HeMy. BbIOOp 1€TEKTOpPOB B 3aBUCHUMOCTH OT HPUPOJIbI IETEKTUPYEMBIX
BElIeCTB M ra3a-Hocurens. [a3o-xuakoctHas xpomatorpadus. OcoOGeHHOCTH MeToda. MexaHu3m
pacnpenenenus B [KX. O6nacte npumenenus: [KX. Tepapie Hocutenu, TpedboBanust K HUM. OCHOBHBIE
TUIIBI HOcUTenel, MonudunupoBanue Hocutenei. Hemoaswkuble >xuakue (asbl AN Ta30->KUIKOCTHOU
xpomatorpaduu, Tpedoanus k HuM. Knaccuduxanus HXK®D. CenekTUBHOCTh HEMOABUKHBIX KUAKUX (a3.
Beibop HXK®. T'azo-ancopbunonnas xpomatorpadus CyIIHOCTh M OCOOEHHOCTH (HU3MKO-XMMHUYECKHX
MPOIIECCOB B Ta30-aJICOPOIMOHHON XpomaTorpaduu. AncopOeHTsl, TpeboBaHusi K HUM. OCHOBHBIE THIIbI
ancopbenToB. OOnacTh  NpUMEHEHHUs  ra3o-afcopOLMOHHOW  Xxpomarorpaguu.  MoHooOMeHHas
xpomatorpadus. CymHocts Merona. OCHOBHBIE MPEACTABIECHUS O MEXaHHW3ME€ MOHHOro oomeHa. dakTtop
pasnenenus. Heopranmyeckue M OpraHMYeCKHe HOHOOOMEHHUKH. @DH3MKO- XHUMHUYECKHE CBOMCTBa
MOHOOOMEHHUKOB. IlapameTpbl, BhusiOlIME Ha CEJIEKTUBHOCTh B HMOHOOOMEHHON Xpomarorpadui.
I'panuentHoe amonpoBanue. [IpuMenenne xpomarorpaduyeckux METOI0B B aHAJIM3E.

Pa3nes 4. Macc-cneKTpoMeTpHYeCKHe MeTOIbl HCCICI0BAHHUS.

duznyeckue OCHOBBI METO/1a: IPUHIUI pabOThI Macc-CIIEKTPOMETPa, €ro paspelaronias cuia, oopa-
30BaHHE Macc-CIEeKTpa, OCHOBHOE ypaBHEHHE MAaCC-CIIEKTPOMETPUH, TUIIBI PErHCTPUPYEMBIX HOHOB (MoJie-
KYyJISIpHBIE, OCKOJIOUHBIE, MeTacTaOwWiIbHBIC, MHOTO3apsaHbe). OmnpeneneHue MOJEKYISIPHOW OpyTTO-
(bopMyIIbI IO Macc-CIEKTPY: METOI TOYHOT'O U3MEPEHUsI MacC MOJIEKYJIIPHBIX HOHOB, METOJT U3MEPEHUs UH-
TEHCUBHOCTEN MHKOB HOHOB, W30TOIHBIX MOJICKYJSIPHOMY HOHY. Macc-CeKTpoMeTpuYecKue MpaBHiIa:
a30THOE, ‘‘UETHO-2JIEKTPOHHOE”, 3aTPYAHEHHBIN Pa3pbIB CBA3EH, NPUIIEKAILNX K HEHACHIILICHHBIM CUCTEMaM.
ITonstue o METOAEC XUMHUYECKOH HOHU3AIIUHU U XpOMAaTOMaCC-CIICKTPOMETPUH.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

No
Ne 3auartus Tema Komn-Bo yacoB
pasnena




Ne 3ansTus Ne Tema Kon-Bo vacos
paszzuena

1 1 OrnpeiesieHne TSKENBIX METAUIOB B MPHUPOAHBIX BOJIAX METOIOM 4
CIIEKTPOMETPHH

2 1 Pentreno — ¢uryopeclieHTHOE OmpeneeHrue TSHKEIBIX METAIOB B 4
MOYBAX

3 2 [Tomstporpadudeckoe onpeneneHre TSKEIBIX METAJUIOB B 00BbEKTaX 4
OKPYKaroIEe Cpeibl

4 4 [TprMeHeHne Macc-ClIeKTPOMETPUUECKIX METOJIOB aHAIN3a 4
HTroro: 16

5 Y4ueOHO-MeTOANYECKOE 00ecIIedeHrue NUCIHILTHHDI
5.1 OcHoBHas auTEpPaTypa

1. KupumioBa, E. A. Mertoasl crnekrpanpHoro ananm3a [Tekcr] : ydeOHOe mocobue /
E. A. Kupumnnosa, B. C. Mapsixuna. — OpenOypr : Yuausepcutet, 2013. - 106 c. : ISBN 978-5-4417-0324-6.

2. AmnamuTtnueckas XxuMmus. Xpomartorpaduueckue METOABl aHaiuu3a: YueOHoe mocodue /
A.N. Kebentsies. - M.: HULL Uudpa-M; Mu.: Hos. 3nanue, 2013. - 206 c.: ISBN 978-5-16-006615-8.

Pexxum nmoctyna: http://znanium.com/catalog.php?bookinfo=399829.

3. CanbnukoBa, E. B. MHcTpyMeHTalIbHBIE METO/bI aHAIM3a. TeopeTudyeckue OCHOBBI U MPAaKTHYE-
ckoe npuMeHenue: yueoHoe nocobue/ E. B. CanbaukoBa, T. I'. MumykoBa; Open0Oypr. roc. yH-T. - Open-
Oypr : OI'Y. - 2017. - 121 c. [DneKTpoHHBIHA pecypc].

5.2 JlonoiHuTE IbHAS JINTEPATypa

1. Bacunbes, B.Il. Ananutndeckas xumus. OU3HNKO-XUMHYECKHE METOALI aHaim3a - M.: Beicmas
mkona, 2003,— 4.1, 320 c.; u.2. 384 c.

2. Konroxos, B. 0. Xpomarorpadus [Tekct] : yuebnuk / B. FO. Kontoxon. - Caukt-IletepOypr :
Jlanb, 2012. - 224 c. : un. - (YueOHuku Ui By3oB. CnenuanbHas Jutepatypa). - [noccapmii: c. 201-217. -
bubnmorp.: c. 218-220. - ISBN 978-5-8114-1333-1.

5.3 llepuoanyeckue U31aHUA

1. XKypnan ananutudeckoil XuMuH : xKypHail. - M. : Akanemuznaruentp "Hayka" PAH, 2016.
2. XypHan puznueckoil XuMuu : xypHai. - M. : Akagemusgaruentp "Hayka" PAH, 2017.
3. Dkomorus : xkypHaI. - M. : AkagemusnatiienTp "Hayka" PAH, 2017.

5.4 UnTepHeT-pecypcesbl

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

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

— http://rucont.ru/ - caiit 36C «PYKOHT»;

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

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

Caiit MockoBckoro rocynapcTBeHHoro ynusepcurera uM. M.B. JlomoHocoBa. — Pexum nocryna :
http://www.msu.ru



http://znanium.com/catalog.php?bookinfo=399829
http://www.msu.ru/

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI COBPEeMEHHbIX HH()OPMAIIMOHHBIX TEXHOJIOT Wil

1. Omneparmonnas cucrema Microsoft Windows (B pamkax nunensuonHoro coriamenus OVS-ES
obecrieueH Bech KOMIbIOTepHBIN mapk OI'Y).

2. ITaket HactronpHbIx mpuiioxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax nunensunonnoro cornamienns OVS-ES obecrieuen BeCh KOMIIBIOTEPHBIN MapK
OI'Y) as MOATOTOBKU TEKCTOBBIX JOKYMEHTOB, 00pa0OTKU 3KCIIEPUMEHTAIBHBIX PE3YJIbTATOB U JIEMOHCT-
parmu npe3eHTaIHH.

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

4. Web of Science [DnekrponHblii pecypc]: pedepatuBHas 6a3a nanubix / kommanus Clarivate
Analytics. — Peskum mocryma : http://apps.webofknowledge.com/, B mokansHoii cetu OI'Y.

5. American Chemical Society [DnexTpoHHbIii pecypc] : 0a3a maHHBIX. — PeXUM jgocTymna
https://www.acs.org/content/acs/en.html, B nokansnoii cetn OI'Y.

6. TAPAHT Ilnatdopma F1 [DnexktponHbIN pecypc]: cpaBoyHO-IIpaBoBas cuctema. / PazpaboTunk
OOO HIIIT «'APAHT-Cepsucy», 119992, MockBa, BopoobeBbl roper, MI'Y, [1990-2018]. - Pexum
noctyna B cetrt OI'Y mis ycranoBku cucremsr: \\fileserverl\GarantClient\garant.exe

7. Koncynbrant [1ntoc [DneKTpOHHBIN pecypc]|: 3MeKTPOHHOE EPUOINYECKOE U3AaHUE CIIPAaBOYHAS
npaBoBas cucrema. / Pazpaborunk 3AO «Koucynprant [lnrocy, [1992-2018]. — Pexxum mocTymna K cucreme
B cetu OI'Y s ycranoBku cuctembl: \\fileserverIN\CONSULT\cons.exe

8. becmatHoe cpeacTBo npocmoTtpa daitioB PDF - Adobe Reader.

9. ApxuBarop — WinRAR.

10. CBoGoHbI# (haitnoBelii apxuBaTop - 7-Zip.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIIMHBI

Jlng  mpoBeneHus 3aHATUN JIEKIMOHHOTO  THUIIA, MCIOJNb3YETCS ayJWTOpUs  OCHAIICHHAs
KOMIUIEKTAaMH ~ yYEHHUYECKOW MeOesln, TEeXHUYECKHMHU CpEeACTBAMU OOY4YEHMs, CIYKallUMU JUIs
npecTaBiIeHns yueOHo nHpopManuu 60JIbIION ayIUTOPHH.

Jlns mpoBeieHns MPaKTUYECKUX 3aHATHM, TPYNIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTAINI, TEKYIIETO
KOHTPOJISL ¥ TPOMEXKYTOUHOM aTTecTalK UCIOJb3YIOTCS CIeUaTN3UPOBAHHBIE 1a00paTOpru, OCHALLICHHbIE
000pyI0OBaHUEM.

[ToMemienue A caMOCTOATENBbHOM paboThl 00y4arOIIMXCs OCHAIEHO KOMIBIOTEPHOW TEXHUKOM,
noakiIoueHHo Kk certu "VHTepHer", M oOecrnieueHHMeM JOCTyna B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarensHyt0 cpeny OI'Y.

K paboueii npozpamme npunazaromes:

e @DOHI OIEHOYHBIX CPEACTB IS MPOBEACHHUS] MPOMEKYTOUHON aTTECTallMd OOYYaIOIIUXCS IO
JUCHHUIIIINHE,

o Meroanueckue ykazaHus A7 00y4JaroIuXcs 0 OCBOCHHIO THUCIIUILITHHBL.


https://www.scopus.com/
http://apps.webofknowledge.com/
https://www.acs.org/content/acs/en.html
file://fileserver1/GarantClient/garant.exe

