


1. Iesas 1 nIaHUpPYyeMBble Pe3yJbTaThbl 0CBOCHHUS M CIHUILJIMHBI (MOIYJIs1)

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

—IIK-1. Ciocoben miaaHupoBaTh pabOTy M BBIOMpPATh aJE€KBATHBIE METOIBI PELICHHUS
HAY4YHO-HUCCIIEJOBATENIbCKUX 3a/1a4 B BBIOPAaHHOM 00JIACTH XUMHMH, XUMUYECKOM TEXHOJIOTUU WU
CMEKHBIX C XUMHEN HayKax.

— [IK-3. Cnioco6eH k pelieHnto npodecCHOHAIbHBIX TPOU3BOICTBEHHBIX 3aa4.

Pe3ynbraramMy 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH:

NIIK-1.1. Pa3zpabaTbIBaeT CTpaTETHUIO0 HAYYHBIX UCCIICAOBAHUM, COCTABIIACT OOLIHMIA TUIaH
U JIeTaJbHbIC IUIAHbI OTACIBHBIX CTalNN.

NIIK-1.2. BeiOupaeT 3KCepUMEHTAIBHBIE U PACUETHO-TEOPETUIECKUE METOABI PELICHUS
IIOCTABJICHHOW 3aJjaui, UCIOJIb3Ysl JOCTHIKEHUS COBPEMEHHON XUMUYECKOW HAYKH, U UCXOIS U3
UMEIOIIUXCS, MaTePUATbHBIX, HHPOPMAITMOHHBIX U BPEMEHHBIX PECYPCOB.

HIIK-1.3. Ucnonb3yeT  cOBpeMEHHOE  (PU3MKO-XMMHYECKOE  O00OpYyIOBaHHME IS
MOJIyYEeHHUsI ¥ UHTEPIPETALNHU TOCTOBEPHBIX PE3YJIbTAaTOB MCCIEIOBAHUS B BEIOPaHHOM 001acTi
XUMHUHM, XHMHYECKOM TEXHOJIOTMM WJIM CMEXHBIX C XUMHEH HayKaX, [pUMEHsA
B3aMMO/IOTIOJIHSIOIINE METO/IbI CCIIEIOBAHMUSL.

WIIK-3.1. AHanu3upyeT UMEIIHUecss HOPMAaTHBHbIE JOKYMEHTBI IO CHCTEMam
CTaHJapTU3alUU, pPa3pabOTKM U MPOU3BOACTBY XUMHYECKOH MPOAYKLUHMHM M Ipeljiaraet
TEXHUUYECKUE CPEICTBA JIs PEIIEHUS MIOCTaBICHHBIX 3a/1a4.

NIIK-3.2. IIpou3BOIUT OLEHKY MPUMEHUMOCTH CTaHAAPTHBIX W/WIM TMPEIOKEHHBIX B
pesynabrare HHP TexHomormueckux pemieHud Ha HOPUMEHHMMOCTb C YYeTOM CHeUu(UKU
M3Y4aeMbIX MIPOLIECCOB.

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— HayuuThcsi TPUMEHSTH TOMYYCHHBIC MPH HM3YYEHUW JTAaHHOTO Kypca 3HAHUS B
MpakTUYeCKOW paboTe, HamMpaBlIEeHHOW Ha pelleHHe KOHKPETHOW 3aJadul 1o BhIOOpY
ONTHMAJIFHOTO METO0/1a TPOOOITOATOTOBKH PEATBHBIX 00bEKTOB UCCIICIOBAHMSI.

— 3HaTh OCOOEHHOCTHM BBIOOpa crmoco0a TMOATOTOBKU MPOOBI ISl COTJacOBaHUS C
MOCIICAYIONUM METOJOM aHaiu3a M YMETh BBIOPATh HEOOXOIUMYIO COBOKYITHOCTH METOJIOB
MPOOOIMOATOTOBKH, a TAKXKe METOIUK MPOBEACHUS aHATUTUYECKUX U3MEPEHUH.

— OcBOHUTHh METOJIBI MPOOOIOATOTOBKH OOpa3loB, HAMPUMEpP, MHUIIEBBIX MPOTYKTOB,
JIEKapCTBEHHBIX MPENapaToB U T.1.

— OBmazeTh MPAKTHYSCKUMH HABBIKAMH BBITIOJHEHUS TOJTOTOBKH Mpo0 W aHaIn3a
MPOCTHIX OOBEKTOB MPH KOHTPOJIE MX KAueCTBA U COCTABJICHUM OTYETa IO IMPOBEICHHOMY
aHaJIN3Y.

— YMeTh HMHTEpPHpPeTUPOBATH IMOJTYYCHHbIE TaHHBIE U MPOBOAUTH METPOIOTHUYECKYIO
OIICHKY TIOJyYEHHBIX pPE3yJIbTaTOB, a TaKXe IMPOBOJUTH OIEHKY IMPABWJIBHOCTH BBIOPAHHOTO
croco6a mpoOOMOrOTOBKH.

3. MecTo aucuuMnaunbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMblI

HucuuruimHa otHOCHTCEs K broky 1 «/Aucuumnnuna (Moxynu) o Beidopy 7 (IB.07)».
JluciumnamHa OTHOCHTCS K YacTH 0Opa3oBaTelbHON MporpamMMmbl, (HOpPMHPYEMOit
y4aCTHHKaMHU 00pa30BaTeNbHBIX OTHOIIECHUH, TpearaeTcsi 00y4aromumcst Ha BBIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTAIUM 110 AUCHHUIINHE

CemecTp 3, 3auer.



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJI OCBOCHUSA NTUCHUIIINHBI

Jljis ycrienrHoro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, chOpMHUpPOBaHHBIE B
XO0/JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTrPaMM HPEAIECTBYIOMIETO YPOBH 00pa3oBaHusl.

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCS pe3ylbTaThl OO0y4YeHHsS IO
CleAyIOmMM 0a30BBIM AMCHUUIUIMHAM: HEOpraHW4yecKas XUMHs, aHAIUTUYeCKas XHUMHS,
buznyeckas XUMHUsI, OpraHUUECKast XUMHSL.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIIET 3 3.€., 108 yacoB, u3 KOTOPHIX:
— nexuud: 12 u.;
— npaktuyeckue 3auatus: 20 u.;
B TOM YHCJIE IPaKTH4ecKast noarotoska: 20 u.
O0OBeM caMOCTOSTEIBHON paOOTHI CTY/ICHTA ONPEICICH YUeOHBIM IITAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Teopernueckuii pazges ITMCHUIINHBI

Tema 1. Metoasl 0T60pa U XpaHeHHs IPOO FIKOTOKCHUKAHTOB. DTall MPOOONOATrOTOBKH U
€ro CBs3b C IOCIEAYIOIIMM METOJOM ONpEeNesieHUs aHauuTa B npoOe. OCHOBHBIE KpUTEPHH,
OIpesieNIoIMe BbIOOp METo/1a olNpesieeHusl (TOYHOCTb, YyBCTBUTEIbHOCTb, N30UPATEIbEHOCTh
u ap.).

Tewma 2. [Ipobonoaroroska. Paznoxxenue npo6. Beibop ciocoba paznoxenus. " Cyxoe" u
"Mokpoe" pasznoxenue. CIUIaBJICHHE W CIIEKaHHWE, TOCICIYIOIIEe PAacCTBOPEHHE Kak CIoco0
nepeBeieHuss NpoObl B pacTBOPUMOE coCTOsiHME. VHTeHcu(puKanus MpoLeccoB pas3jioKeHUs
00BEKTOB pa3iauuHOil npuponbl. lMcnonb3oBaHue i pas3OKEHUS BBICOKO arpecCHUBHBIX
peareHTOB, IOBBINICHHBIX TEMIEpAaTyp M JAaBJIEHUA. ABTOKIABbl, IMPEUMYIIECTBA HX
HCITOJIb30BaHUS.

Tema 3. @oToxumuueckas mpodonoaroroBka. O0mas XxapakTepucTuka (OTOXUMUIECKUX
peakuuii. KBanToBbIl BbIX0A. OCHOBHBIE 3aKOHBI (POTOXUMHUU. DOTOXUMHUUECKOE Pa3JI0KEHUE
opranudeckux BemecTB. Peakuuun ¢gorookucnenus. Peakuuu ¢oroBoccTaHoBieHUs. MexaHu3M
paaMKaNbHBIX peakiuil. J[pyrue cnocoObl MHTEHCUBHOTO Pa3jiOKEHUS OPraHMYECKHX BEIIECTB
(kaTanus, MIa3sMeHHas 1eCTPYKIIHS).

Tema 4. YckopeHHOE paziiokeHue Moj AeWCTBUEM YIbTPa3BYKOBOIO M MUKPOBOJIHOBOTO
nosueif. [ToarotroBka mpo® B MUKPOBOJIHOBBIX Neuyax. TersoBele U HeTeroBble 3ddexrsr CBY-
u3TydyeHus. MexXaHu3M paspylieHHsl PAacTBOPEHHBIX opraHumdeckux BemiecTB CBY-monem.
Texnuka merona. [Ippumepsl MUKPOBOJIIHOBOTO Pa3fIoKEHUs IPO0, anmapaTypa, IpeuMyliecTBa u
orpanuueHusi. [IpoOoONoAroToBKa C HCIOJIB30BAHUEM YJIbTpa3ByKa. TeopeTH4eCcKHe OCHOBBI
conoxumui. [Ipoueccs! kaButanuu. OcHOBHbBIE Y3PPEKTH B aKyCTHUECKUX MOJSIX. PaaukanbHble
peakuuu B yJIbTpa3ByKOBOM mnoje. TexHuka merona. IIpuMepsl nmpuMeHEHHs ynbTpa3ByKa B
aHasu3e 00bEKTOB OKpYKAroIel Cpe/ibl.

Tema 5. KoHneHTpupoBanue u pa3feiieHHe Kak CTaauu MpoOomnoArotoBku. OCHOBHBIE
METO/bl KOHIIEHTPUPOBAHUS: COPOLUS, SKCTPAKIHs, KPUOTEHHBIN CIOC00, (pUIBTpAllMOHHBIE U
MeMOpaHHBIE METO/Ibl, CBEpXKpUTHYECKas (IIIOMAHAS SKCTPAKIU U JIp.

Tema 6. CoueraHue pazIUYHBIX CIHOCOOOB MpoOONMoAroToBKU. KoMOMHHMpOBaHHAs
MUHEpaTu3alus MOKphIM o30j1eHueM u Y d-o0myuennem. CoueTaHue MHUKPOBOJHOBOM U
(oToXuMHUECKON TPOOOIOATOTOBKH.

IIpakTHYecknid pa3aen AUCHUILITHHBI

ITpaktuyeckas padora 1. Onpenenenue ButamuHa C B MpoayKTax mnepepaboTKH III0A0B
u opome. MccnenoBaHue BIMSHHS DKCTPATMPYIOIIETO PAacTBOpa, a TaKKe YJIBTPa3BYKOBOTO



HOJIsl Ha TMpolecc dKCTpakuuu BuTtamuHa C mpu MpoOOMOJArOTOBKE BBHIOPAHHOTO OOBEKTa
uccienoBanus. [IpoBepka mpaBHIIBHOCTH BRIOPAHHOTO CIIOCO0A MPOOOIIOATOTOBKH.

[IpakTnueckas padora 2.

a) CnektpodoTomMeTpuueckoe onpesesieHne KodalibTa Mo peakiuu ¢ HUTPo30-R-conbio B
npemapate "[{nanokobaramMuH", BKITFOYAOIIEEe MOKPOE 030JIeHHE 00pasia dapmipenapara;

0) TeepnodazHo-criekTpooTOMETpHUECKOE OIpeaeieHne cepedpa M0 peakluu C
TUTH30HOM B mpemnapare "lIportapron", BiIOYaIIee MOKpPOe O030JIeHHe —oOpasia
dbapmmpenapara;

B) Cnekrpodoromerpudeckoe ompeneneHne Xxpoma B (GapMaleBTHUECKUX IpermapaTax
«ITuxomuHaT xpoma ITnrocy» / «Kapautun ITnroc Xpom» mo peakiuu ¢ 1,5-nudenunkapdbasugom,
BKJTIOYAIOII[Ee MOKPOE 030JIeHHE BEIOpaHHOTO 00pasia (hapMiipenapara.

a, 0, B — Ha BBIOOD CTY/CHTA.

[Ipaktuueckass pabora 3. IloaroroBka mpo0O MHUIIEBBIX TMPOAYKTOB METOJOM
MUHEpAIN3allid TPU TOBBIIICHHOM JaBiieHnu ¢ npuMmeHennem CBUY-meun ITJIIT-01 dupmsl
VYpan-T'edecr.

[IpakTuueckas padota 4. Criocod cyxoii MHHEpaIU3aliy MUIIEBOTO ChIPbS M MPOIYKTOB
JUISL TIOCJIETYIOILIETO ONPE/IENIEHUs] B HUX TOKCUYHBIX 3JIEMEHTOB (CBHHELL, )KEJE30).

9. Tekymmii KOHTPOJIb MO TUCHUILIUHE

Texyumuii KOHTPOJIb IO JAWCHUUIUIMHE IPOBOJUTCS IIYTEM KOHTPOJIS IOCEIaEMOCTH,
TECTOB M0 JIEKIIMOHHOMY MaTepuaiy, BBIIOJIHEHUS IOMALIHMX 3aJaHui, Cllaud M 3alUThI
OTYETOB I10 MPAKTUYECKUM paboTaM U pukcupyercs B GopMe KOHTPOIbHOM TOUKU B CEMECTP.

10. lMops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIlUH

3ayer B TpeThbeM ceMecTpe NPOBOAUTCS B MHUCHbMEHHOH (opme mo Owmneram. bumer
COIECPKUT 3 TEOPETUUYECKUX BOIPOCA, COOTBETCTBYIOUIMX KOMIIETEHTHOCTHOW CTPYKType
JTVCIMTUTMHBL, U TIPEIOJIaraloT OTBETH B pa3BepHyTOi (hopme. [IpomomxurensHOCTh 3aueTa 1,5
qaca.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOITPOCOB!
1. Cyxue criocoObl pa3znoxenus npoOsl. [IpeumyiecTsa, HeOCTATKH.
2. YbpTpa3BykoBOi crioco0 mpoOonoAroToBKU. MexaHns3m aSMyJIbrUpOBaHuUs IPOOBI.
3. Kakue meronpl MponoOOAroTOBKM MPUMEHUMBI K 00bEKTaM C HEOPraHWYeCKOH MaTpuiel.
JlaiiTe XapakKTEpUCTUKY METOJOB.
4. MuxkpoBosiHOBasi mpoOomnoaroroBka. /i kakux oOBEKTOB Haubosiee MPUMEHMM JaHHBIN
METOI.
5. YapTpa3zByKoBO# crioco6 npoOonoAroToBky. BiysHue ynbTpa3Byka Ha MpoLEcC SKCTPAKIIMH.

Pe3ynbTaThl mpoMeKyTOUHOM aTTECTAllMK 3aBUCIT U YUUTHIBAIOT PE3YIbTAaThl TEKYIIETO
KOHTPOJISI (PE3yJIbTAT CIaY U 3alIUThl OTYETOB 110 MPAKTHYSCKUM padboTtam). i MpoX 0K IeHUS
MPOMEXKYTOUHOM aTTeCTallMM CTYJAEHTY HEOOXOIUMO BBIMIOJHUTH M CIAaTh OTYETHl 10
nabopaTopHbIM paboTaM. BeimonmHeHue nabopaTOpHBIX PAbOT W 3alIMTa OTYETOB IO HUM
HaIpaBlieHO Ha OleHKy copmupoBannoctu MIIK-1.1.,1.2.,1.3,, 3.1, 3.2.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22090

6) OI_ICHO‘-IHBIC MaTCepHraJibl TCKYLICTO KOHTPOJIA U HpOMC)KWO‘-IHOfI arrecraguu 110
JOUCLIUIIIIMHE.

B) Il1an MPAaKTUYCCKUX 3aHATUAHN 10 AUCIHUITIIINHE.

r) MeTtoaudeckue yka3aHus 10 OpraHU3alMi CaMOCTOSTEIbHON paboThI CTY/I€HTOB.



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

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— [IpobomoaroroBka B skonoruueckom ananmse / FO. C. JIpyros, A. A. PoguH. - 6-¢ u3m.
— M.: "Jlaboparopus 3nanumii", 2020. — 858 c.

— Meronbl nmpobootbopa u mpobomoxarorosku / KO. A. Kapmos, B. II. CaBoctun 3-e
nu3nanue (AnekTponHoe). — M. : Jlaboparopus 3nanwmii. 2015. — 246¢.

— bammnoB A. MUKpPOBOJIHOBas MOATOTOBKA MPOO K 3JIEMEHTHOMY aHaju3y — BYepa,
cerojiHs, 3aBTpa / Ananutuka. Hayuyno-rexaudeckuit sxypHai. 2011. Ne 1, 6-14 c.

— IIpoGonoaroToBka B MUKPOBOJHOBBIX medax. Teopust u npaktuka / Ilog pen. I'. M.
Kunrcrona, JI. b. JIxxeccu. — M. : Mup, 1991, — 333 c.

— Ilpumenenus ynprpasByka / bangeB Pamx, B. Pamkenapan, I1. Ilanannuamu ; mep. ¢
anri. A. [lupmoga. — M. : Texnocdepa , 2006, — 575 c.

0) IOMOTHHUTEINIbHAS 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) pecypchl cetu HTepHeT:

— UndopmarnmonHo-npaBoBas cucrema Texakcnept (Komekce)
http://92.63.64.166:8090/docs/

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMIICH3MOHHOE ¥ CBOOOHO paclpoCTpaHsieMoe MPorpaMMHOe o0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Bkiro4aeT MmpHIOKEHHUS:
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);

— yOaMYHO AOCTYyIHBIE o0sauHble TexHosnoruu (Google Docs, SInnekc Auck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjior Hayunou O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopuit) Ty —

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

14. MaTepuaabHO-TeXHHYECKOe ofecrieyeHme

AyauTtopun Uil IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynutopun Ui NMPOBENEHUS MPAKTHUUYECKUX 3aHATHM, MHIUBUAYAIBHBIX U TPYNIIOBBIX
KOHCYJIBTAIIMH, TEKYILIEr0 KOHTPOJIS U MPOMEXYTOYHOU aTTECTALUH.

[Tomerienust it caMOCTOSITENNFHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMalOHHO-00pa30BaTeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.


https://ebookcentral.proquest.com/lib/tomskuniv-ebooks/detail.action?docID=1650859
https://ebookcentral.proquest.com/lib/tomskuniv-ebooks/detail.action?docID=1787238
http://92.63.64.166:8090/
http://92.63.64.166:8090/docs/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Uudopmanus o paspadboTynkax

Capanunna Hanexna BacunbeBHa, KaH7. XMM. HayK, Kadeapa aHATUTHYCCKON XUMHUHU
HaunonansHoro uccnenoBarenbckoro TOMCKOro rocy1apcTBEHHOTO YHUBEPCUTETA, IOLEHT.



