


1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

—IIK-1. Cnocoben miaHupoBaTh pabOTy M BbIOMpPATh aJE€KBATHBIE METOIbl PELICHUS
HAYYHO-HMCCIIEJOBATEIbCKUX 33/1a4 B BHIOPAHHOM 00JIACTH XUMHH, XUMHUYECKON TEXHOJIOTUU WU
CMEXKHBIX C XUMHUEH HayKax.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-1.1. Pa3zpabatbIBaeT CTpaTETUI0 HAyYHBIX UCCIICAOBAHUM, COCTABIAET OOIIUI TU1aH
U JleTaJIbHbIE TUIaHbl OTAEIbHBIX CTaUH.

NIIK-1.2. BeiOupaeT 3KCIepUMEHTAIbHBIE U PACUETHO-TEOPETUIECKUE METOABI PELICHHUS
IIOCTaBJIEHHON 3a/1a4yM, UCIOJIb3Ysl JOCTHKEHHSI COBPEMEHHON XUMHUYECKOW HAyKH, U UCXOMs U3
UMEIOINXCS, MaTePUATIbHBIX, HHPOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

HIIK-1.3. Ucnonb3yeTr  coBpeMEHHOE  (PUBHKO-XMMHYECKOE  O00OpyJOBaHHME IS
NOJyYeHUsI ¥ UHTEPIPETALUU TOCTOBEPHBIX PE3yJIbTaTOB MCCIEIOBaHUS B BEIOpaHHOI 00iacTu
XUMHH, XHMHUYECKOM TEXHOJIOIMM WIM CMEXKHBIX C XHMMUEH Haykax, IpUMEHss
B3aMMOJIOTIOJIHSIOIINE METO/IbI UCCIIEI0OBAHUS.

2. 3aga4yy oCBOCHHS JUCIHUILINHDI

— Hayuutbcs npHUMEHATH IONYYEHHBIE IPU HU3YYEHUM [JAHHOTO Kypca 3HaHUSA B
NpaKTHYECKON paboTe, HaNpaBICHHON Ha peIICHHEe KOHKPETHOW 3a1add 10 BBIOOPY
OIITUMAJIBHOT'O MECTOJa HpOGOHOI{FOTOBKI/I PCAIBbHBIX 00BEKTOB HUCCIICOOBAHUS.

— 3HaTh OCOOCHHOCTH BBIOOpA CIOCO0A TOJATOTOBKMA IPOOBI ISl COTJIACOBAHUS C
MOCJICIYIOIUM METOJIOM aHalk3a M yMETh BBIOPAaTh HEOOXOJMMYIO COBOKYITHOCTH METOJIOB
poOOIOArOTOBKH, @ TAK)KE METOIMK MMPOBEICHHS aHATUTHUECKIX M3MEPEHHIA.

— OcBoutb MeTOJbl MPOOONOATOTOBKM O0pa3lOB, HAIpUMEp, IMULIEBBIX MPOAYKTOB,
JIEKapCTBEHHBIX MPENapaToB | T.1I.

— OBJIaI[eTB MPAKTUUICCKMMU HAaBbIKaAMW BBIIIOJIHCHUS HTOATOTOBKHU Hp06 1 a”ajim3a
IPOCTBIX OOBEKTOB IPH KOHTPOJEC HMX KAuyecTBa M COCTABJICHHH OTYETa IO IMPOBEIACHHOMY
aHaJM3Yy.

— YMeTh HMHTEpIPETUPOBATh TOJYYCHHBIC JIaHHBIE W IMPOBOJIUTH METPOJOTHUECKYHO
OLICHKY IIOJIYUYCHHBIX PE€3YyJbTAaTOB, a4 TAKXKC IMPOBOJUTH OLCHKY MNPaBUIILHOCTH BBI6paHHOFO
croco6a MpoOOMOArOTOBKH.

3. MecTo AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlMcuuIuIMHA OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa3oBaTeIbHOM MPOrpaMMmBbl.
Jucnunimza BXoAuT B Moayib Juciuruinael (Moxynu) no Beioopy 1 (IB.1).

4. Cemectp(bl) ocBOoeHHMs M popMa(bl) IPOMEKYTOUHON aATTECTALUH 110 JIUCHUIINHE

Tpernii cemectp, 3aueT

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUMIIMHBI

Jljig ycTienHoro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMHUpOBaHHBIE B
X0JIe OCBOEHHsI 00pa30BaTeIbHBIX MIPOTrpaMM HPEAIIECTBYIONIETO YPOBHS 00pa3oBaHusl.

JUis  yCHemHOro OCBOEHHUS AUCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO
cleAyouMM 0a30BBIM JAMCLUUIUIMHAM: HEOpraHWYecKas XUMHs, aHaIUTUYecKas XUMHMA,
dbuznyeckas XUMHUsL, OpraHUYECcKas XUMHUSL.

6. SI3bIK peanuzanuun

Pycckuit



7. O0beM TUCHHUILINHBI

OO01mmast TpyA0eMKOCTh TUCHHUIUTHHBI cOCcTaBsieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-nmekuuu: 12 4.
-npaKkTryeckue 3aHaTus: 20 u.
B TOM YHCJIE TpaKTHYecKas moaArotoBka: 20 u.
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUCOHBIM IIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Metoasr oTO0pa U XpaHEHHS TTPOO IKOTOKCUKAHTOB. DTall MPOOOMOATOTOBKUA U
€ro CBS3b C IMOCIEAYIOIIUM METOJOM OIpeleNieHUus aHanuTa B npoOe. OCHOBHbIE KPUTEPUU,
OTIpeNIeNIAIONINE BBIOOP METOJIa OIpeesieHUs (TOYHOCTh, YyBCTBHTEIBHOCTD, N30MPATEIbHOCTh
u ap.).

Tewma 2. IIpo6onoaroroska. Paznoxxenue npo6. Beroop cocoba paznoxenus. " Cyxoe" u
"Mokpoe" paznoxkenue. CIUIaBIICHHME W CIEKaHHE, IOCJICAYIONIee PAacTBOPEHHUE KaK CIOCco0
nepeBeieHusl IpoObl B pacTBOPHMOE COCTOsHHE. VHTeHCH(UKAIUs MPOLECCOB Pa3JIoKEHUsS
00BEKTOB pa3nu4HoOil mnpuponbl. lcmonb3oBaHue Ui Pa3lioKEHHUS BBICOKO arpecCHUBHBIX
peareHToB, IMOBBIIEHHBIX TEMIEPATyp M JaBlE€HUS. ABTOKJIABbI, MPEUMYILIECTBA HUX
MCIOJIb30BaHU.

Tema 3. ®oroxumuyeckas npodonoaroroska. O0Ias xapakTepucTKa (POTOXUMHUUECKUX
peakiuii. KBanToBblii BeixoJ. OCHOBHBIE 3aKOHBI (POTOXUMUU. DOTOXUMHUYECKOE PA3NI0KEHUE
OpraHmveckux BemiecTB. Peakuuu ¢orookucienus. Peakunu doroBoccTaHoBiIeHUs. MexaHU3M
paauKalbHBIX peakuuii. J[pyrue cnocoObl MHTEHCUBHOTO Pa3jOXKEHUS OpPraHMYeCKUX BEIECTB
(xaTanu3, Ia3MeHHAasl IECTPYKIIUS).

Tema 4. YckopeHHOE pa3iioKeHue Moj JAeUCTBUEM YIbTPA3BYKOBOIO U MHKPOBOIHOBOI'O
noneir. [ToaroroBka mpo0d B MUKPOBOJHOBEIX Meyax. TemoBsie u HeTeroBbe 3¢ dexrsr CBU-
u3nydeHus. MexaHu3M paspylieHUs PacTBOPEHHBIX opraHudyeckux BemecTB CBY-monewm.
TexHnuka meroaa. [Ipumepbl MUKPOBOIIHOBOTO pa3iioxKeHUs NPpo0, anmnapaTypa, IpeuMyIecTBa U
orpannueHusi. [IpoOoONoAroToBKa C HKCHOJIB30BAHUEM YIbTPa3ByKa. TEOpETHUYECKHE OCHOBBI
conoxumud. [Ipoueccs! kaBuramuu. OcHOBHBIE YPPEKTH B aKyCTHYECKUX MOJSIX. PagnkanbHbie
peakuuu B yJIbTpa3ByKOBOM Iosie. TexHuka merona. IIpumepsl nmpuMeHeHHUs ynbTpa3ByKa B
aHayM3e 0ObEKTOB OKPYXKAIOLIEH cpeibl.

Tema 5. KoHueHTpupoBaHHMe U pa3eleHHe KaK CTaJuu NpoOornoaroroBku. OCHOBHBIE
METO/Ibl KOHIIEHTPUPOBAHUS: COpOLUs, IKCTPAKIUs,, KpUOTEHHBINA c11oco0, (QUIbTPALMOHHBIE U
MeMOpaHHbIE METO/bI, CBEPXKpUTHYECKast (DIFOUAHAS SKCTPAKIMS U JP.

Tema 6. CoueraHue pa3IWyHBIX CcIOCO0OB MpoOomnoAroToBku. KoMmOMHMpOBaHHAS
MHUHepaJln3alusi MOKpbIM o30jeHHeM U Y®-o0mydyeHuem. CodeTaHue MHMKPOBOJIHOBOM U
boToxuMHUecKoil MpoOONOArOTOBKH.

IMpakTuyeckuil pa3aes JUCUMILIMHBI

[TpakTuueckas padora 1. Onpenenenne Butamuaa C B MPOJYKTaxX rmepepadOTKH MIIOA0B
u oBolel. lccnenoBaHue BIMSHHS DKCTPAarMpyrOLIEr0 pacTBOpa, a TAKKe YJIbTPa3BYKOBOIO
NoJii Ha Impouecc AKcTpakiuuu BuTtamuHa C mpu HpoOONOArOTOBKE BBIOPAHHOTO OOBEKTA
uccnenoBanus. [IpoBepka npaBUIBLHOCTH BEIOPAHHOTO cr1oco0a MpoOOIMOATOTOBKH.

[IpakTuueckas padora 2.

a) CnektpooToMeTpuueckoe onpeseneHre KodaibTa o peakiuy ¢ HUTpo30-R-combio B
npenapare "[{nanokobaramuH", BKIIOUAIOIEee MOKpPOE 030J1eHue oOpasia (papmMmpenapara;

6) TsepmodazHo-ceKTPOPOTOMETPUYECKOE OIpeaesieHne cepedpa MO peakluu C
IUTH30HOM B mpenapare "[Iporapron', BkiIOUaromee MOKpoOe 030JieHHe oOpasma
dapmnpenapara;

B) CnektpodoTomerprueckoe ompeneieHne xpoma B (apMaleBTUUECKUX MpernapaTax
«ITukonunat xpoma [lmroc» / «Kapuutun Ilmtoc Xpom» no peakuuu ¢ 1,5-audennnkapbasugom,
BKJTFOYAIOIIEE MOKPOE 030JICHUE BRIOpaHHOTO o0Opasia (apmmpemnapara.

a, 0, B — Ha BBIOOD CTY/ICHTA.



[Ipaktnueckass pabora 3. IloarotroBka mnpod MNHIIEBBIX MPOIYKTOB METOIOM
MHUHEpaJIM3aluil MPH TOBBIIIEHHOM AaBieHHH ¢ npumeHeHneM CBY-meun ITJIIT-01 ¢upmsb
Ypan-T'edecr.

[TpakTuueckas padora 4. Criocod cyxoii MHHEpaIU3AIMH THUIIEBOTO CHIPhS M MPOAYKTOB
JUTSI TIOCJIETYOIIETO OMPE/IeNICHUs] B HUX TOKCUYHBIX AJIEMEHTOB (CBHHELL, )KEJE30).

9. Tekyuuii KOHTPOJIb MO AUCHUILIUHE

Texymuii KOHTPOJIb MO JIUCHUIUIMHE IPOBOAUTCS IyTEM KOHTPOJIS MOCEUaeMOCTH,
TECTOB MO JIEKIIMOHHOMY MaTepuaiy, BBIIIOJHEHHUS JOMAlIHUX 3aJaHui, Ccllayd U 3alluThl
OTYETOB I10 MPAaKTUYECKUM paboTaM U pukcupyercs B GopMe KOHTPOJIbHON TOYKU B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUS U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

3ayer B TpeTbeM cemecTpe IMPOBOAUTCS B MHUCbMEHHOH (opme mo Ouneram. buner
COJIEP)KUT 3 TEOPETHYECKUX BONIPOCA, COOTBETCTBYIOIIMX KOMIIETEHTHOCTHOM CTPYKType
JTUCIUIUIMHBI, ¥ TPEoaraloT OTBEThl B pa3BepHyToil dhopme. [IpogomxurensHocTh 3auera 1,5
yaca.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:
1. Cyxue criocoObI paziioxeHus mpoOsl. [IpenmyiiiecTBa, HEAOCTATKH.
2. YbpTpa3ByKoBO# crioco0 mpoOOnoAroToBKH. MexaHu3M 3MyJIbIuPOBaHUS TPOOHI.
3. Kakue meronsl mponoOOAroTOBKH MPUMEHUMBI K 00BbEKTaM C HEOPraHWYECKOH MaTpHIeH.
JlaiiTe xapakTepUCTHKY METOJIOB.
4. MHUKpPOBOJIHOBasi MPOOOMOATOTOBKA. J[7s KakumxX OOBEKTOB HamOojee MPUMEHUM TaHHBIN
METO/I.
5. YpTpa3ByKoBoii crioco0 npodonoAroToBKU. BiusHue ynbTpa3Byka Ha MPOLECC SIKCTPAKIUU.

Pe?;y.]'II)TaTI)I HpOMG)KYTOqHOf/'I aTTeCTallUM 3aBUCAT U YUYHUTBIBAIOT PE3YJIbTAThl TCKYILICTO
KOHTPOJIS (PE3yIbTAT CAAYH U 3alIUTHI OTYETOB IO MPAKTHYECKUM padoTam). J[iist mpoxoxaeHus
HpOMe)KYTOqHOf/'I arrecCrtalun CTyACHTY HGO6XOI[I/IMO BBIIIOJIHUTH MW CHOAaThb OTYCThI IIO
nabopaTopHbIM paboTtaM. BeimosiHeHHe 1a00paTOpPHBIX PAadOT W 3allUTa OTYETOB IO HHUM
HaIpaBIJIEHO Ha OIeHKY chopmupoannocTn MIIK-1.1., 1.2, 1.3.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) 9J’IeKTpOHHBII71 y‘le6HBII>'I KypC 10O OUCHUIUIMHE B JJICKTPOHHOM YHHBCPCUTCTEC
«Moodley - https://moodle.tsu.ru/course/view.php?id=22090

6) OI_ICHO‘IHBIC MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KYTOqHOﬁ arrecraguu 110
JOUCLIUILIIMHE.

B) Ilnan MPAKTUYCCKUX 3aHATUHN 10 JUCIHHUIIIINHEC.

r) Metoaudeckue yka3aHusl 10 OpraHU3ali CaMOCTOSTENbHON paboThI CTYI€HTOB.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— [IpobonoaroroBka B skonorunueckom ananuze / FO. C. [Ipyros, A. A. PoauH. - 6-¢ u3m.
— M.: "JlaGoparopus 3nanumii", 2020. — 858 c.

— Metoasl npo6ootbopa u mpodonoaroroBku / Kapmos l0.A., CaBoctun B.IL.  3-e
u3nanue (AnekTponHoe). — M.: Jlabopatopus 3nanwmii. 2015. — 246¢.

— bamminoB A. MUKpOBOJHOBas MOArOTOBKA MPOO K 3JIEMEHTHOMY aHajlM3y — BYepa,
ceroaHs, 3aBTpa // Ananutuka. Hayuno-rexuuueckuii xypHan. 2011. Ne 1, 6-14 c.

— IIpoGomoaroroBka B MUKpPOBOJHOBBIX meyax. Teopus u mpaktuka / Ilox pen. I'.M.
Kunrcrona, JI.b. Jxxeccu. — M.: Mup, 1991, — 333 c.


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

— Ilpumenenus ynbTpasByka / bannes Pamxk, B. Pamkennpan, I1. [Tanannuamu; nep. c
anrn. A. lllupmosa. — M.: Texnocdepa , 2006, — 575 c.

0) IOTIOTHUTEIbHAS JTUTEPATYPA!

— 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?doclD=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?doclD=1787238

B) pecypchl cetn MIHTepHeT:

— UndopmarmmonHo-npaBoBas cucrema Texskcrnept (Komekce)
http://92.63.64.166:8090/docs/

13. llepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JUIICH3MOHHOE ¥ CBOOOTHO PacpoCTpaHsIeMoe MPOrpaMMHOE OOecIIeueHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Brito4aeT MmpHIOKEHHs:
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);

— myOnuyHO JocTymnHble oOnaynbie TexHonoruu (Google Docs, SInaekc auck u T.11.).

0) MH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pasoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYECKOe odecrevyeHme

AyauTtopun JUisi IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun JUisl TIPOBENEHHUS 3aHATHUM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYIIIOBBIX KOHCYJIBTAUN, TEKYIErO KOHTPOJISA U TPOMEKYTOYHON aTTECTALUU.

ITomerieHust 1 caMOCTOSITENbHONU pabOThI, OCHAILEHHbIE KOMIBIOTEPHONH TEXHHUKOW U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmauus o paspadorunkax

CapquI/IHa Hanexna BaCI/IHLeBHa, KaHI. XUM. HayKk, Ka(pez[pa AHAJIUTUYECKON XMMHHU
HamumonansHOT0 HCCIEI0BATEILCKOT0 TOMCKOTO TOCYJAapCTBEHHOT'O YHUBCPCUTETA, JOLUCHT
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