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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[enbt0 OCBOCHMSI JUCHUIUIMHEI SIBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMITETSHIIUH:

[1K-1 CniocoGeH rmianupoBath paboTy U BEIOUPATh a/IeKBaTHbIE METO/IbI pELICHHS HAyYHO-
UCCIIEIOBATEIbCKUX 33724 B BBIOPAaHHOW O0JIACTH XHWMHUHM, XHMHYECKOH TEXHOJIOTHH WU
CMEXHBIX ¢ XMMUEH HayKax.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

HNIIK 1.1 Pa3pabaTbiBaeT cTpaTeruio HayYHbIX UCCIEAOBAHHH, COCTABIACT OOIIMH IJIaH U
JleTalbHbIE IJIAHBI OTJAEIbHBIX CTAANI

HUIIK 1.2 BeiOupaeT sKCepUMEHTAIbHBIE U PACUETHO-TEOPETUUECKHUE METOJIbI PELICHHUS
MIOCTaBJIEHHOM 3a/1auu, UCIIOJIb3Ys JOCTUKEHUS COBPEMEHHOM XMMUYECKON HAYKH, U UCXOIS U3
UMEIOIUXCS, MaTePUATbHBIX, HH(POPMAITMOHHBIX X BPEMEHHBIX PECYPCOB

HNIIK 1.3 Ucnoas3yeTr coBpeMeHHOE (U3UKO-XUMHUYECKOE 000PYI0BAaHUE IS TTOJTYICHUS
U MHTEpIpETali JOCTOBEPHBIX pE3yJIbTAaTOB HMCCIECIOBAHUS B BHIOPAHHON 00JacCTH XUMHH,
XUMUYECKOM TEXHOJIOTMM WJIM CMEXHBIX C XMMHUEH HayKax, IPUMEHSs B3aUMOOIOIHSIONINE
METO/Ibl UCCIIEI0OBAHUS

2. 3aga4uy oCBOCHHS JUCHUILIHHDI

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

— 3HaTh OCOOCHHOCTH BBIOOpA CIOCO0A TOJATOTOBKHA IPOOBI ISl COTJIACOBAHUS C
MOCJICIYIOIUM METOJIOM aHaln3a M yMETh BBIOPAaTh HEOOXOJMMYIO COBOKYITHOCTH METOJIOB
poOOIOArOTOBKH, @ TAK)KE METOIMK MMPOBEICHHS aHATUTHUECKIX M3MEPEHHIA.

— OcBoutb MeTOJBl MPOOONOATOTOBKM 00pa3lloB, HalpuMeEp, MUIIEBBIX MPOIYKTOB,
JIEKapCTBEHHBIX MPENapaToB | T.1I.

— OBJIaI[eTB MPAKTUYCCKMMU HAaBbIKaMW BBIIIOJIHCHUS HTOATOTOBKU Hp06 1 a”ajim3a
IPOCTBIX OOBEKTOB IPH KOHTPOJEC HMX KAuecTBa M COCTABJICHHH OTYETa IO IMPOBEACHHOMY
aHaJm3Yy.

— YMeTh HMHTEpIPETUPOBATh TOJYYCHHBIC JAHHBIE W MPOBOIUTH METPOJOTHUECKYIO
OLCHKY IIOJYYCHHBIX PE3YJIbTAaTOB, a@ TAKKC IMPOBOAWUTH OLICHKY IIPaBHUJIIbHOCTHU BBI6paHHOFO
croco6a MpoOOMOArOTOBKH.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCA K brioky 1 «AucuumimHa (MOIyIIH)».

JlucuunianHa OTHOCHTCS K 4YacTH oO0pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLICHUH, Mpeanaraercd OOydaromuMcs Ha BBIOOD.
Jucnunimza BXoAuT B Moayb Juciuruinael (Moaynu) no Beioopy 1 (IB.1).

4. Cemectp(bl) ocBOeHHMA U opma(bl) IPOMEKYTOUHON ATTECTALMH 110 JUCHHUIIJIMHE

Tpernii cemectp, 3aueT

5. Bxoansble TpeGoBaHus 1)1 OCBOEHUSI TN CHUILIMHBI

Jljig ycTienHoro OCBOCHUS JUCIHUILIUHBI TPeOYIOTCSl KOMIIETEHIIMH, chopMHpOBaHHBIE B
X0JIe OCBOEHHsI 00pa30BaTeIbHBIX MPOTrpaMM IPEAIIECTBYIONIETO YPOBHS 00pa3oBaHusl.

JUis  yCHemHOro OCBOEHHUS AUCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO
clefyouM 0a30BBIM JMCLUUIUIMHAM: HEOpraHu4yeckas XUMHs, aHaJIUTUYeCKas XUMMA,
dbuznyeckas XUMHUsL, OpraHUYECcKas XUMHUSL.



6. SA3bIk peanu3zanuu

Pycckuit

7. O0beM TUCUHUILIMHBI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-nmekuuu: 12 4.
-naboparopusie: 20 u.
B TOM YHCJIC IPaKTUYeCKast MoAroToBka: 20 .
O0OBeM caMOoCTOATENBHOI paboTHI CTyIEHTa ONPEIEICH YUYeOHBIM TIAHOM.

8. Coaep:xkanue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Teopernyeckuii pasues IMCUUIIIHHBI

Tema 1. Metoasl oTO0pa M XpaHeHHS P00 SKOTOKCUKAHTOB. JTal MPOOONOATOTOBKU H
€ro CBS3b C IMOCIEAYIOIKUM METOJOM OINpeJesieHus aHaiauTa B mpode. OCHOBHbBIE KpPUTEpUH,
OTIpeIeNIAIONINE BEIOOP METO/1a OIpe/IesieHUs (TOYHOCTh, YyBCTBUTEIBHOCTD, H30MPATEILHOCTh U
ap.).

Tewma 2. [Ipo6onoaroroska. Pazmoxxenue npo6. Beroop crocoba paznoxkenus. " Cyxoe" u
"Mokpoe" pasznoxenue. CraBieHHE M CIIEKaHHE, TMOCIEIYIOIIee PAacTBOPEHHE Kak CIoco0
nepeBeieHus mpoObl B pacTBOPHMOE COCTOsHUE. VHTeHCH(UKAIUs MPOLECCOB Pa3IoKEeHUS
00BEKTOB pa3iau4HOil mpupoabl. Mcnonp3oBaHue [UIsi PA3IOKEHUS BBICOKO arpecCHUBHBIX
peareHToB, IMOBBIIECHHBIX TEMIEPaTyp M JaBiE€HUA. ABTOKJIAaBbI, IPEUMYIIECTBA HX
MCIOJIb30BaHU.

Tema 3. ®oroxumuyeckas npodonoaroroBka. O0Ias xapakTepucTUKa (POTOXUMHUUECKUX
peakiuii. KBanToBbiit Beixo[. OCHOBHBIE 3aKOHBI (POTOXUMUU. DOTOXUMHUUECKOE PaA3NI0KEHUE
opranmveckux BemiecTB. Peakuuu ¢orookucienus. Peakunu doroBoccTanoBieHus. MexaHu3m
paJuKalbHbIX peakiuii. J[pyrue cnocoObl HHTEHCUBHOTO Pa3IOKEHUSI OPraHUYEeCKUX BEIIECTB
(xaTanu3, Ia3MEeHHAasl IeCTPYKIIUSA).

Tema 4. YckopeHHOE pa3ioKeHue MoJ JAeUCTBUEM YIbTPA3BYKOBOTO U MHUKPOBOIHOBOT'O
noneil. [ToaroroBka mpo0® B MUKPOBOJIHOBEIX meyax. TemtoBeie U HeTeruoBbie Y ¢dexts CBY-
u3ydeHus. MexaHu3M paspylleHus PAcTBOPEHHBIX OpraHmdeckux Bemects CBY-nosem.
Texnuka meroaa. [Ipumepbl MUKPOBOIHOBOIO pa3iioKeHUsl Mpod, annaparypa, IpenuMyIlecTBa u
orpanudeHusi. [IpoGONoAroToBka C HMCHONB30BAHUEM YIBTPa3ByKa. TeopeTHYecKHe OCHOBBI
conoxumui. IIponecco! kaBuTanuu. OcHOBHBIE 3 (HEKTHI B aKyCTUYECKUX NOJIsAX. PaaukanbHbIe
peakuuu B yJIbTpa3ByKOBOM Inojie. TexHuka merona. IIpumepsl nmpuMeHEHHUs ynbTpa3ByKa B
aHayM3e 0ObEKTOB OKPYXKAIOLIEH cpeibl.

Tema 5. KoHueHTpupoBaHue U pa3feleHHE KaK CTaIuM MpoOOonoAroToBku. OCHOBHbIE
METO/Ibl KOHIIEHTPUPOBAHUS: COpOLUs, IKCTPAKIUs,, KPUOTEHHBINA c11oco0, (GUIbTPALMOHHbBIE U
MeMOpaHHbIE METO/bI, CBEPXKpUTUYECKast (DIFOMIHAS SKCTPAKIMS U Jp.

Tema 6. CoueraHue pa3IWyHBIX CcIOCO0OB MpoOomnoAroToBku. KoMOMHMpoOBaHHAS
MHUHepaJln3alusi MOKpbIM o30jeHHMeM U Y®-o0nydyeHuem. CodeTaHue MHMKPOBOJIHOBOM U
doToxuMHuecKoil MpoOONOArOTOBKH.

IMpakTuyeckuil pa3aes JUCUMILIMHBI

[Tpaktuueckas padota 1. Onpenenenue BuramuHa C B IPOIyKTax NEpepadOTKHU TUIO0B 1
oBoueil. MccnenoBanue BIUSHUSA DKCTPATUPYIOLETO PacTBOPA, a TAKKE YJIbTPa3ByKOBOIO MOJIS
Ha TIpomecc OKcTpakiuu BuTamMuHa C m1pu  TpoOONMOATOTOBKE BBIOPAHHOTO OOBEKTA
uccnenoBanus. [IpoBepka mpaBUIBLHOCTH BEIOPAHHOTO CcIT0c00a MPOOOIOATOTOBKH.

[IpakTuueckas pabora 2.

a) CniektpooToMeTpuueckoe onpeseneHre KodaapTa Mo peakliuu ¢ HUTpo30-R-combio B
npenapare "[{nanokobanmamuH", BKIIOUAIOIEee MOKpPOE 030J1eHue oOpasia (papmMipenapara;



0) TeepmodazHo-criekTpooToMETpHUECKOE OMpeaeeHrne cepedpa M0 peakuu C
mutu3oHoM B mpemapate  "Ilporapron”, Brirouaromee MOKpoe —030JeHHE —o0pasla
dbapmmpenapara;

B) CnektpodoToMeTprueckoe OIpeneieHre Xpoma B (GapMaleBTHIeCKuX IpernapaTax
«ITukomunaT xpoma Ilnrocy / «Kapautun ITnroc Xpom» o peakiuu ¢ 1,5-nudenunkapdbasugom,
BKJTIOYAIOII[Ee MOKPOE 030JICHHE BEIOpaHHOTO 00pa3ia (apmMiipenapara.

a, 0, B — Ha BBIOOD CTyJCHTA.

[Ipaktuueckass pabora 3. IloaroroBka mpo0O MHUIIEBBIX MPOAYKTOB METOIOM
MUHEpaIU3alliy MPH MOBBIIIEHHOM JaBieHnu ¢ npuMmeHeHueM CBU-nieun [TJIT1-01 dupmer Ypan-
I'edecr.

[IpakTuueckas padora 4. Criocod cyxoil MHUHEpaIU3alMK MHUIIEBOTO ChIPbi U MPOAYKTOB
JUISL TIOCJIEYIOILErO ONPEENICHUSI B HUX TOKCUYHBIX AJIEMEHTOB (CBUHEL, JKEJIE30).

9. Tekymunii KOHTPOJIb 1O AUCHUIJIMHE

Texymui KOHTPOJIb 10 JUCLUIUIMHE IIPOBOJUTCS ITyTEM KOHTPOJIA IIOCEUIAEMOCTH, TECTOB
10 JIEKIIMOHHOMY MaTE€pHajy, BBIIOJHEHUS JOMAalIHUX 3aJaHui, CAAYU U 3aIUTBl OTYETOB II0
NPaKTUYECKUM paboTaM U puKcupyercs B GopMe KOHTPOJIBLHON TOYKH B CEMECTD.

10. lMops10k NpoBeAeHUs] M KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTauu

3ayer B TpeThbeM ceMecTpe NMPOBOAMUTCS B MHUCbMEHHOH (opme mo Omneram. buier
COIEPKUT 3 TEOPETUYECKHX BOIPOCA, COOTBETCTBYIOLIMX KOMIIETCHTHOCTHON CTPYKType
JTUCIUTUTMHBL, U TIPEINOJIaraloT OTBETH B pa3BepHyTor (hopme. IIponomxurensHOCTh 3aueTa 1,5
qaca.

[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:
1. Cyxue crioco0s! pa3znoxenus npoOsl. [Ipeumyiiectsa, HeJOCTaTKH.
2. YbpTpa3ByKoBoO# crioco0 mpoOonoAroToBkU. Mexannus3m 3MyJIbrupOBaHus IPOOBI.
3. Kakue meronpl MponoOOAroTOBKM MPUMEHUMBI K 00BbEKTaM C HEOPraHWYEeCKON MaTpuLel.
JlafiTe XapakKTEpUCTUKY METOOB.
4. MuxkpoBosiHOBasi npoOomnoaroroska. ljis kakux oOBEKTOB Haubosiee NMPUMEHHUM JaHHBIN
METOJ.
5. YapTpa3zBykoBo# criocod npoOonoAroToBky. BinsHue yiabpTpa3Byka Ha MpOLECC SKCTPAKIIHH.

Pe3ynbraTsl NPOMEXYTOYHON aTTECTALlMU 3aBUCST U YYUTHIBAIOT PE3yJbTaThl TEKYILEro
KOHTPOJIS (Pe3ybTaT CAAYH U 3aLIUTHI OTYETOB IO MPAKTHYECKUM padboTam). J[ist mpoxoxaeHus
IPOMEXYTOUHOW aTTeCTallud CTYAEHTY HEOOXOJMMO BBIIOJHUTH M CAaTh OTYETHl IO
nabopaTopHbIM paboTaMm. BreimonmHeHue abopaTOpHBIX pabOT M 3allUTa OTYETOB IO HUM
HarpasiieHo Ha oleHKy chopmupoannoctu MOIIK 1.1., MOIIK 1.2., UOIIK 1.3.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

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

6) OI_ICHO‘IHBIC MaTepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KYTOqHOﬁ arrecraguu 110
JOUCLIUIIIIMHE.

B) Il1an MPaKTUYCCKUX 3aHATUHN IO JAUCIHUIIIINHEC.

r) MeTtoaudeckue yka3aHusl 10 OpraHU3alMi CaMOCTOSTENIbHON pabOThI CTY/I€HTOB.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:
— [IpobonoaroroBka B skonoruueckom ananuse / FO. C. [Ipyros, A. A. Poaus. - 6-¢ u3m.
— M.: "JIaGopaTopus 3nanuit", 2020. — 858 c.


https://moodle.tsu.ru/course/view.php?id=00000

— Metonbr mpo6oor6opa u mpodomoaroroBku / Kapmos O.A., CaBoctun B.II. 3-e
uznanue (AnekTpoHHoe). — M.: Jlaboparopus 3Hanuii. 2015. — 246c¢.

— bamminoB A. MukpoBoJHOBasi MOArOTOBKa MPOO K 3JEMEHTHOMY aHajlu3y — BYepa,
ceronHs, 3aBTpa / Ananutuka. Hayuno-texuudeckuit sxypran. 2011. Ne 1, 6-14 c.

— IIpobGomoaroToBka B MUKPOBOJIHOBBIX Tedyax. Teopust u mpaktuka / Ilox pen. I'.M.
Kunrcrona, JI.B. [Ixeccu. — M.: Mup, 1991, 333 c.

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

0) OMOHHUTEIbHAS 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:

— Mudopmarmonno-npasosas cucrema Texakenept (Koaekc)
http://92.63.64.166:8090/docs/

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTH A

a) JIMIIEH3UOHHOE U CBOOOIHO PACIIPOCTPAHAEMOE MPOrPaMMHOE 00ECIICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: 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 oOnaunbie TexHonoruu (Google Docs, SInaexc auck u T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast o6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYECKOe obecrieueHme

AyauTtopun JUisl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THUIIA.

Aynuropun Uil TIPOBENEHHUS 3aHATHUM CEMHUHApCKOro THIIA, WHAMBUIYAJIBHBIX U
TPYIIIOBBIX KOHCYJIBTAUN, TEKYIErO0 KOHTPOJISA U TPOMEKYTOYHON aTTECTALUU.

ITomerieHust U1 caMOCTOSITENNbHONW paboThI, OCHAIlEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmauus o pazpadborunkax

CapquHHa Hanexna BaCI/IJ'ILeBHa, KaHA. XUM. HAayK, JOLCHT Ka(l)e[[pbl aHAJIUTHYECKOI
XUMHUU.
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