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1. eab U njIaHupyeMble pe3yJabTaThl 0CBOCHHSI JUCHUNIMHBI (MOIYJIs)

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

—IIK-1. Cnocoben miaHupoBaTh pabOTy M BbIOMpPATh aJE€KBATHBIE METOIbl PELICHUS
HAYYHO-HMCCIIEJOBATEIbCKHX 33124 B BBIOPAaHHON 00JIACTH XUMHUH, XMMUYECKON TEXHOJIOTHH WJIIH
CMEXHBIX C XMMHEH HayKaX.

— IIK-3. Crioco6eH Kk penieHnto mpohecCuOHaIbHBIX MPOU3BOICTBEHHBIX 3aay.

PesynpTaTamu 0CBOEHUS NUCLUIUIMHBI SBIISIOTCS CIEIYIOLNIME WHAUNKATOPBI JOCTHIKECHUS
KOMIIETECHIIUN:

NIIK-1.1. PazpabaThiBaeT CTpaTEruio HAy4YHBIX MCCIEIOBAHUMN, COCTABIIACT OOIIMH IJIaH
Y JIeTajJbHbIE IUIaHbI OTAEIBHBIX CTaIUM.

NIIK-1.2. BeiOupaeT 3KCepUMEHTaIbHbIE U PACUETHO-TEOPETUUECKUE METObI PELICHUs
IIOCTaBJICHHOM 3a/1a4i, UCIIOJIb3Ysl JOCTUKEHUS COBPEMEHHOW XMMUYECKON HAYKH, U UCXOIS U3
UMEIOIUXCS, MaTepUaIbHbIX, THPOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

NIIK-1.3. Ucnonb3yeT COBpeMEHHOE (PH3UKO-XUMHYECKOE 000pyI0BaHHE ISl OTYUCHUS
U MHTEpIpeTalu JAOCTOBEPHBIX pe3yJIbTaTOB MCCIEJOBAHUS B BHIOPAaHHON 00JacTH XUMHH,
XUMHUYECKON TEXHOJIOIMHM MJIM CMEXKHBIX C XMMHEW HayKax, MPUMEHSs B3alMMOJOIOJHSIOMINE
METO/Ibl NCCIIEIOBAHUS.

UIIK-3.1. AHanu3upyer UMEIIUEeCss HOPMATHBHBIE JOKYMEHTBI 110 CHCTEMaMm
CTaHJApTU3alMM, pa3padOTKU U MPOU3BOACTBY XMMHUYECKOHM MPOAYKLUMH U Mpeularaer
TEXHUUYECKUE CPEJCTBA JJIsl PELICHUS IOCTaBICHHbIX 3a]1a4.

NIIK-3.2. IIpou3BOIUT OLEHKY NMPUMEHUMOCTH CTAHAAPTHBIX W/WUIM TNPEJUIOKEHHBIX B
pesynprare  HUP TexHONormyeckux pemeHuid Ha NPUMEHUMOCTh C YYETOM CHEIH(HKH
M3y4aeMBbIX ITPOLIECCOB.

2. 33}13‘11/1 OCBOCHUA NTHUCHHUIIIMHBI

— HayuuTbcs NpUMEHSATH IOJyYyeHHbIE NPH HM3YYCHUHM JaHHOTO Kypca 3HAaHUS B
IIPaKTUYECKOM paboTe, HaNpaBIEHHOW Ha peUIeHHMEe KOHKPETHOM 3ajadd 1o BbIOOpY
ONTUMAJILHOTO METO/A IPOOOIOArOTOBKU PealbHbIX 0OBEKTOB HCCIEI0BAHMUS.

— 3HaTh ocoOeHHOCTH BbIOOpa croco0a MOATOTOBKM MPOObI JUIsl COTJacOBaHUS C
HOCJEIYIOIUM METOJIOM aHalu3a M yMeTb BbIOpaTh HEOOXOJUMYIO COBOKYNHOCTH METO/0B
pOOOIOATOTOBKH, a TAKXKE METOJIUK MPOBEACHUS aHAIUTUYECKUX U3MEPEHUH.

— OcBOUTHh METOABI MPOOONOArOTOBKM OOpPa3lloB, HAmpuUMeEp, MUIIEBBIX MPOAYKTOB,
JIEKapCTBEHHBIX MIPENapaToB U T.A.

— OBnazeTh NPaKTHUYECKUMHM HaBBIKAMU BBIIIOJHEHHUS MOJATOTOBKUM Mpo0 M aHaIu3a
IPOCTBIX OOBEKTOB IMPH KOHTPOJIE MX KauecTBAa M COCTABICHUM OTYETa IO IPOBEIECHHOMY
aHaJIN3Y.

— YMeThb MHTEpPHpEeTUpOBaTH IMOTYYEHHbIE JaHHbIE U IPOBOAUTH METPOJOTUYECKYIO
OLIEHKY IOJIyYEHHBIX PE3yJIbTAaTOB, a TaK)Ke NMPOBOAUTH OLEHKY MPAaBMWIBHOCTU BBIOPAHHOTO
croco0a mpoOONOATOTOBKH.

3. MecTo AMcHMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
JlucuMmiuHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTeIbHOW MPOTrpaMMBbIL.
JlucuumirHa BXOAUT B MOk Juciumiuns! (Moxynu) o Beioopy 1 (B.1).

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 0 AUCHHUILINHE

CemecTp 3, 3auer.

5. BXO}IHLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMSA JUCHUIIJIMHbI

JUist yCHemHoro OCBOCHUS AUCHUIUIMHBI TPEOYIOTCSI KOMIETEHIIUH, C(OPMHUPOBAHHBIE B
XOJI€ OCBOEHHsI 00pa30BaTENbHBIX IPOrPAaMM IPEALLIECTBYIOLIETO YPOBHS 00pa30BaHusl.



JUis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCSl pe3ynbTaThl OO0y4YeHHs IO
crenyrommM 0a30BBIM  JUCIHUIUIMHAM: HEOPTaHWYeCKas XUMUS, aHAIUTHUYECKas XUMUS,
dbuznyeckas XUMHUsL, OpraHNYECKas XUMHUSI.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO6mmast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBIIsAET 3 3.€., 108 yacoB, u3 KOTOPHIX:
— nexuud: 12 u.;
— npaktuyeckue 3auatus: 20 4.;
B TOM YHCJIE IpaKTU4ecKas noaroroska: 20 u.
O0BbeM caMOCTOSTEIILHON padOThI CTYICHTA ONpeAeicH YIYCOHBIM IIAHOM.

8. Conep:xkaHue JMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Teoperudeckunii pa3jaes TUCHUILINHBI

Tema 1. Metoas! 0T60pa ¥ XpaHeHHs IPOO SKOTOKCUKAHTOB. DTall MPOOONOATrOTOBKH U
€ro CBsA3b C IOCIEAYIOIIMM METOAOM ONpENeseHUs aHauuTa B npoOe. OCHOBHBIE KpUTEPHH,
OIpeIeNAIoIIUe BEIOOP METO/1a OIpeIesIeHUs (TOYHOCTh, YyBCTBUTEIbHOCTh, H30MPATEIbHOCTh U
ap.).

Tewma 2. [Ipo6onoaroroska. Paznoxxenue npo6. Beibop cocoba paznoxenus. " Cyxoe" u
"Mokpoe" pasnoxenue. CrulaBieHHE M CIIEKaHHUE, TMOCIEAYIOIIEe PAcTBOPEHHE Kak CIOcO0
nepeBeieHusl IpoObl B pacTBOpUMOE cocTOosiHMe. VHTeHcu(uKanus NpoLeccoB pas3iioKeHUs
00BEKTOB pa3iauuHoil npuponbl. lcrnonb3oBaHue Ui pas3lioKEHHS BBICOKO arpeCCHUBHBIX
peareHTOB, IOBBILICHHBIX TEMIIEpAaTyp M JAaBJICHHA. ABTOKJIABBI, IIPEUMYIIECTBA HX
HCIIOJIb30BaHU.

Tema 3. @oroxumuueckas npodonoaroroska. O0mas XxapakTeprucTuka HOTOXUMUYECKUX
peaxmmii. KBanToBbIid BeIX0a. OCHOBHBIE 3aKOHBI (poTOXUMHHA. DOTOXMMHUYECKOE PA3IIOKEHHE
opraHudeckux BemecTB. Peakuuu gorookucienus. Peakunu ¢oroBoccTaHoBIeHUA. MexaHU3M
paaMKaNbHBIX peakiuil. J{pyrue crnocoObl HHTEHCUBHOTO pa3jlOKEHUS OPraHUYECKHX BEIIECTB
(kaTanus, MIa3sMeHHas 1eCTPYKIHS).

Tema 4. YckopeHHOE pa3iioKeHue Moj AEUCTBUEM YIbTPAa3BYKOBOIO U MUKPOBOJIHOBOIO
nosueif. [TonrotroBka mpo® B MUKPOBOJHOBBIX Meuyax. TersoBbie n HereroBsle d3pdexTsr CBYU-
u3nyyeHus. MexaHu3M paspylleHus pacTBOPEHHBIX opraHudeckux BemiectsB CBY-monem.
TexHuka merona. [Ippumepsl MUKPOBOJIHOBOTO Pa3fIoKEHHs PO0, anmapaTypa, IpeuMyIiecTBa u
orpanuueHus. [IpoOonoAroToBKka C HCIOJIB30BAHUEM YIbTpa3Byka. TeopeTnyeckue OCHOBBI
conoxumui. [Ipoueccs! kaButaruu. OcHOBHbBIE Y3PPEKTH B aKyCTHUECKUX MOJSIX. PaaukanbHble
peakuuMu B yJIbTpa3ByKoBOM Iosie. TexHuka meronaa. llpumepsl mpuMeHeHUs yibTpa3ByKa B
aHalu3e 00bEKTOB OKPYKAIOIEH Cpeibl.

Tema 5. KoHneHTpupoBanue u pasfeieHue Kak cTaguud MmpoOonoAroToBku. OCHOBHBIE
METO/Ibl KOHIIEHTPUPOBAHUS: COPOLUs, SKCTPAKIHs, KPUOTEHHBbIN CIOco0, (pUIbTpallMOHHbIE U
MeMOpaHHbIE METO/Ibl, CBEpXKpUTHYECKas (IIIOMAHAS SKCTPaKIUs U JIp.

Tema 6. CoueraHue pa3IUYHBIX CIOCOOOB MpoOonoaroToBku. KomOuMHMpoBaHHAs
MUHEpaTu3alus MOKpeIM o30j1eHueM u Y d-o0myuenuem. CoueraHue MHUKpPOBOJHOBOW U
(oToXUMHUECKOI TPOOOIOATOTOBKH.

IIpakTHYecknid pa3ien AUCHUILITHHBI

IIpakTruyeckas padota 1. Onpenenenne ButamMuHa C B IpOAyKTax nepepadOTKU IIOI0B U
oBolel. MccienoBanne BIUSHUS SKCTPArMPyOIIEro pacTBOpa, a TakKe YIbTPA3BYKOBOIO MOJIS
Ha Ipouecc OHKCTpakiuuu ButamuHa C mnpu  MpoOONOArOTOBKE BBIOPAHHOIO OOBEKTa
uccienoBanus. [IpoBepka mpaBHIIBHOCTHA BBIOPAHHOTO CIIOCO0a MPOOOIIOATOTOBKH.

IIpakTuyeckas padora 2.



a) CriektpodoTomMeTpriecKoe onpeaeneHrne KodanbTa o Peakiui ¢ HUTP030-R-coibio B
npenapate "LlnanokoOanamMuH", BKIIOYaIOIee MOKpoe 030JeHre o0pasiia Gpapmipenapara;

0) TgepmodazHo-criekTpooToMeTprUecKoe oOmpeeiacHue cepedpa 10 peakiuu C
IuTH30HOM B mpenapare  "lIportapron", Bxiroudaromee MOKpOe  030JIeHHE —00pasla
dbapmmpenapara;

B) Cnekrpodoromerpudeckoe ompeneicHne Xxpoma B (apMaleBTHUECKUX IpernapaTax
«ITukomunaT xpoma Ilnrocy / «Kapautun ITnroc Xpom» o peakiuu ¢ 1,5-nudenumnkapdbasugom,
BKJTIOYAIOII[Ee MOKpOE 030JICHHE BEIOpaHHOT0 00pa3ia (apmMiipenapara.

a, 0, B — Ha BBIOOD CTyJCHTA.

[Mpaktnueckass padora 3. IloaroroBka mnpo0O TMHUIIEBBIX TMPOAYKTOB METOJOM
MUHEpaIN3alliy MPU TOBBIIIIEHHOM JaBieHnu ¢ npuMmeHeHueM CBU-nieun [TJIT1-01 dupmer Ypan-
['edecr.

[IpakTuueckas padora 4. Criocod cyxoil MHHEpaNIU3allK MUIIEBOTO ChIPbS U MPOAYKTOB
JUISL TIOCJIEYIOILETO ONPEENICHUS B HUX TOKCUYHBIX AJIEMEHTOB (CBUHELL, JKEJIE30).

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texyuuii KOHTPOJIb O AUCHHUIIIIMHE IPOBOJUTCS ITyTEM KOHTPOJISI IOCEIAEMOCTH, TECTOB
10 JICKIIMOHHOMY MaTepuaiy, BBIIIOJHEHHs TOMALIHUX 3aJaHUM, Cla4M U 3allUThl OTYETOB IO
IIPAKTUYECKUM paboTam U (pUKCUpyeTcst B pOopMe KOHTPOJIBHOU TOUKH B CEMECTP.

10. Mops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAllUH

3ayer B TpeTheM ceMecTpe IMPOBOAWUTCS B MHUCbMEHHOH (opme mo Owmieram. buier
COJCPKHUT 3 TEOPETUUYECKUX BOIPOCA, COOTBETCTBYIOLIMX KOMIIETEHTHOCTHOW CTPYKTYpe
JTVCHUTUTMHBL, U TIPENOJIaraoT OTBETH B pa3BepHyTol hopme. [IpomomxurensHoCcTh 3aueta 1,5
qaca.

[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB:
1. Cyxue crioco0s! pa3znoxenus npoOsl. [Ipeumymiectsa, HeJOCTaTKH.
2. YbpTpa3ByKoBO# crioco0 mpoOonoAroToBkU. Mexannus3m 3MyJIbrupOBaHus IPOOBI.
3. Kakue meronpl mponoOOAroTOBKM MPUMEHUMBI K 00bEKTaM C HEOPraHWYECKON MaTpuLe.
JlaiiTe XapakKTEpUCTUKY METOIOB.
4. MuxkpoBosiHOBasi npoOomnoarotoska. lis kakux oOBEKTOB Haubosiee MPUMEHHUM JaHHBIN
METOJ.
5. YapTpa3zBykoBo# criocod npoOonoAroToBky. BinsHue yiapTpa3zByka Ha MpOLECC SKCTPAKIIHH.

Pe3ynbpTaThl IpOMEXYTOUHOM aTTECTAIMH 3aBUCAT M YUUTHIBAIOT PE3yJIbTaThl TEKYIIETO
KOHTPOJISI (Pe3yJIbTAT Ca4YH M 3alIUTHl OTYETOB 10 MPAKTHYSCKUM padoTam). i MpoXoKICHUS
MPOMEXKYTOUHOM aTTecTallii CTYACHTY HEOOXOIMMO BBIMIONHUTL M COaTh OTYETHl 110
nabopaTopHbIM paboTaM. BeimonmHeHue nabopaTOpHBIX PAabOT W 3alMTa OTYETOB MO HUM
HampaBlieHO Ha oleHKy chopmupoannoctu MIIK-1.1.,1.2.,1.3,, 3.1, 3.2.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEeKTPOHHBIN y4eOHBIN Kypc 110 AUCHUIUIMHE B 2JIEKTPOHHOM yHHUBepcuTeTe «Moodlex
- https://moodle.tsu.ru/course/view.php?id=22090

6) OI_ICHO‘-IHBIC MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMe)KYTOQHOﬁ arrecraiguu 110
JOUCLIUIIIIMHE.

B) Il1an MPaKTUYCCKUX 3aHATUHN IO AUCIUIIIINHEC.

r) MeTtoaudeckue yka3aHusl 10 OpraHU3alMi CaMOCTOSTENbHON paboThI CTYEHTOB.

12. Ilepeuyens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:


https://moodle.tsu.ru/course/view.php?id=22090

— [Ipo6omoarororka B skojornyeckoM ananuze / 10. C. JIpyros, A. A. Ponus. - 6-e u3.
— M.: "JlaGopatopus 3nanuii", 2020. — 858 c.

— Mertoasr npobooToopa u mpodomoaroroku / 0. A. Kapnos, B. II. CaBoctun 3-e
usnanue (AnekTpoHHoe). — M. : Jlaboparopus 3nanuii. 2015. — 246¢.

— bammioB A. MukpoBoJHOBasi MOJArOTOBKA MPOO K 3JEMEHTHOMY aHajlu3y — BYepa,
ceronHs, 3aBTpa / Ananutuka. Hayuno-texuuaeckuit sxyprai. 2011. Ne 1, 6-14 c.

— IIpoGomoaroroBka B MUKPOBOJIHOBBIX TeuaxX. Teopus u mpaktuka / Ilog pex. I'. M.
Kunrcrona, JI. b. [Ixeccu. — M. : Mup, 1991, — 333 c.

— Ilpumenenus yneTpasByka / bannes Pamxk, B. Pamkenapan, I1. [Tanannuamu ; mep. ¢
anri. A. lllupmosa. — M. : Texnocdepa , 2006, — 575 c.

0) OMOSHHUTEIbHAS JIUTEPATYpa:

— Environmental Trace Analysis: Techniques and Applications / John R. Dean. — Publ.:
John Wiley & Sons, Incorporated. 2013. — 251 p.

https://ebookcentral.proquest.com/lib/tomskuniv-ebooks/detail.action?docID=1650859.

— Miniaturization in Sample Preparation / Francisco Pena Pereira. — Publ.: Walter de
Gruyter GmbH. 2014. — 452 p.

https://ebookcentral.proquest.com/lib/tomskuniv-ebooks/detail.action?docID=1787238

B) pecypcbl cetu HTepHeT:

— UudopmarmmonHo-npaBoBas cucrema Texskenept (Komekce)
http://92.63.64.166:8090/docs/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JTUIICH3NOHHOE ¥ CBOOOTHO PacIIpOCTpaHsIEMOE MPOrpaMMHOE O0ecTIcueHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Bxirouaer npuioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOim4uHO JocTymnHbIe oOmaunbie TexHonoruu (Google Docs, SIuaekc auck u T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJIEKTPOHHBIN Karajor Hayynoii 6ubnmoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas Ooubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOe o0ecrieyeHue

Aynuropun aJid NpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun JUisl IPOBEIEHUs NMPAKTHYECKUX 3aHATUN, UHIAUBUIYAIBHBIX M TPYINIIOBBIX
KOHCYJIbTAllUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOM aTTECTALMH.

[Tomemienust 111 caMOCTOSATENbHON pabOThI, OCHAIIEHHbIE KOMIIBIOTEPHOW TEXHUKOW U
JOCTYTIOM K ceTd VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pa3padoTUHKax

Capanunna Hanexna BacunbeBHa, KaH7. XMM. HayK, Kadeapa aHATUTHYECKOW XUMHH
HaunonansHoro uccnenoparenbckoro TOMCKOro rocy1apcTBEHHOTO YHUBEPCUTETA, TOLEHT
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