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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[enbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMIETEHIIUI:

OIIK-1 CrocobeH BBIIONHATE KOMIUIEKCHBIE JKCIIEPUMEHTAJIbHBIE M PacdyeTHO-
TEOPETUYECKHE UCCIENOBaHUS B UW30paHHOW O00JaCTM XMMHU MM CMEXKHBIX HayK C
UCIIOJIb30BAHUEM COBPEMEHHBIX Hay4YHbIX IPUOOPOB.

OIIK-2 CnocobOeH aHanmM3WpOBaTh, HHTEPIPETUPOBATH U 0000IIATH PpE3yJIbTaThI
9KCHEPUMEHTAJIbHBl M PACUETHO-TEOPETHUYECKUX pPaboT B M30paHHONW OONACTH XUMHM WIH
CMEXHBIX HayK.

IIK-1 Cnocoben miaHupoBaTh pabOTy W BbIOMpATh a/JE€KBATHBIE METOAbl PELICHUs
HAYYHO-HCCIICIOBATSIbCKUX W/MIU MPOU3BOJICTBEHHBIX 3a/lad B BBIOPAHHOW 00JacTH XWMUH,
XMUMHUYECKON TEXHOJIOIMU WM CMEXHBIX C XUMHUEH HayKax.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

POOIIK 1.1 3Haer OCHOBHBIE TEOPETHUYECKHE IIOJIOKEHHUS, SKCIEPHUMEHTAIbHBIE U
pacyeTHble METO/Ibl, IPUMEHsAEMbIE B BBIOPAaHHON 00JIACTH XUMHUU

POOIIK 1.2 3naer TeopeTHUeCKHE€ OCHOBbI HHCTPYMEHTAJIBHBIX METOJIOB MCCIIEI0BAHUS
BEIIECTB JUIsl FPaMOTHOTO [JIAHUPOBAHUS HAYYHOI'O MCCIIeI0OBAHUS

POOIIK 1.3 Ymeer nmpuMeHSTbh CYLIECTBYIOLIME M pa3padaTbiBaTh HOBBIE METOJIUKU
HOJYYEHHUHU U XapaKTepu3aluy BEeLeCTB U MaTEPUajIOB

POOIIK 1.4 VYmeer ucnonb30BaTb COBPEMEHHOE HAay4HOE OOOpYyAOBaHUE, PACUETHO-
TEOpPETUYECKHE METO/BI U MPOodeCcCHOHAIbHOE MPOrpaMMHOe oOecliedeHue JUIsl peleHust 3a1a4
B N30paHHOM 001aCTH XUMUHU UM CMEXHBIX HAYK

POOIIK 2.1 3naer ocHOBHbIe TpeOOBaHHS K MeTogaM OOpaOOTKU M MpEeACTaBICHUS
pE3yIBTATOB JKCIEPHUMEHTAIBHBIX M PAcYETHO-TEOPETHUYECKUX PadoT B M30paHHOW 0OO0JIacTH
XUMHHU WM CMEXKHBIX HAyK

POOIIK 2.2 VYmeer aHanu3upoBaTh, WHTEPIPETHUPOBATH U 0000IIATh JIaHHBIE,
IpEe/CTaBICHHbIE B JIUTEpaType M IOJIY4YEHHbIE B pe3yJbTaTe MPOBEAECHHBIX MCCIEJOBaHUN B
n30paHHON 00JIACTH XMMUU HITH CMEKHBIX HayK

POIIK 1.2 Ymeer BbIOMpaTh 3KCHEPUMEHTAIbHBIE U PACUETHO-TEOPETHUECKUE METObI
peleHus MOCTAaBICHHOM 3a/1auy, UCIIONb3Ysl TOCTHKEHHUSI COBPEMEHHON XMMHUYECKON HAyKH, U
UCXO0JIS U3 UMEIOLUXCS, MaTepUaNbHbIX, MH()OPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB

POIIK 1.3 YmMeer ucnonp30BaTh COBPEMEHHOE (PU3UKO-XUMUUYECKOE 000PYyIOBaHUE IS
NOJYYEeHUs ¥ UHTEPIPETALUU JOCTOBEPHBIX PE3yJIbTAaTOB MCCIIEe0BaHUs B BbIOpaHHOI o0iacTu
XUMHUHM, XUMHUYECKOM TEXHOJIOTMM MM CMEXHBIX C XUMHEH HaykaxX, MpUMEHss
B3aMMOJOTIOJIHSIOIINAE METO/IbI HCCIIEI0BAaHUS

POIIK 1.4 VYmeer npoBOAWTh TMOHUCK, aHAIM3UPOBaTh U 00001IaTh pe3yJbTaThl
NaTEHTHOIO TIOMCKA IO TEMaTHKE UCCIIE0BaTENIbCKOM paboThI

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

— OcBoHTh ammapaT OCHOBHBIX CIEKTPOCKONMMYECKHX METOAOB HCCIEAOBAHUS M MX
(U3HUYECKHUE OCHOBBHI.

— HayuuTtbcst npuUMEHSATh TOHATHHMHBIM ammapar METOJOB CHEKTPOCKONUHU IS
CaMOCTOSITENIFHOTO BBIOOpAa METOJa WCCIIEOBAaHUsS, MOJIrOTOBKH 0Opa3loB, IPOBEIACHUS
U3MEpPEeHUH W  MHTEpIpeTalud  pPe3yibTaToOB  JUIsl  pEIHIeHUs  MPAaKTUYeCKHX  3ajad
npohecCuoHaTBbHON NesTENbHOCTH.

3. MecTo AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbl

Huctunnuaa otHOCUTCS K biioky 1 «/lucuurmmnae (MOIyn ).
JlucuumiauHa OTHOCHTCS K 4YacTH o00pa3oBaTeNbHOW MPOrpaMMBbI, (OPMUPYEMOi
YYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPeIyIaraeTcsi 00y4JaronmmMcst Ha BIOOD.



4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON aTTECTALMH MO TUCIHUIJINHE

IlepBbIit cemecTp, 3K3aMEH

5. BxoaHble TpeOoBaHMs AJIsl OCBOEHUS THCIHUILINHBI

JUisi  yCHEeImHOTO0 OCBOCHMS JUCHUIUIMHBI TpPEOYIOTCS pe3ylbTaTbl OOyYeHHUs I10
CJICAYIOUIMM JUCLUIUIMHAM: (pu3HKa, Pru3nyecKas XMMHS U CTPOESHHUE BELIECTBA.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-neKuuu: 16 u.
-IIpaKTHYEeCKUE 3aHATHs: 16 4.
B TOM YHCJIC TPAKTHYECKAast MOATOTOBKA: 16 4.
O06beM caMOoCTOSATENbHOM paboThI CTYACHTA ONpeAeNieH YYeOHBIM IIIaHOM.

8. Conep:xkaHue JMCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM

Tema 1. TeopeTuueckue OCHOBBI METOAOB aHAIM3a, OCHOBAaHHBIX HA B3aUMOJECHCTBUU
aTOMOB U MOJIEKYJ C M3Iy4eHHeM. Buabl u3nyyeHus U ero xapakrepucTuku. OCHOBHBIE BHJIbI
nepexonoB B Mojekynax. Kiaccudukanus METOJ0B HCCIEIOBaHUS Ha OCHOBE BHJIOB
NEPBUYHOIO M BTOPUYHOI'O IIy4YKa, HA OCHOBE 3HEPIUil 30HIUPYIOLIMX YACTHIl U 10 XapakTepy
B3aUMO/ICCTBUI 30HIUPYIOIIHUX ITyYKOB U MOJIEH C BEIIECTBOM.

Tema 2. UK- u KP-cniekTpockonusi, TEOPETUUECKHE OCHOBBI U MPAKTUYECKUE ACIIEKThI
npuMeHeHus. TeopeTuyeckre OCHOBBI KojeOaTeNbHOHW CIEeKTPOCKONMUU. OCHOBHBIE THIIbI
KOJICOAHUH M COOTBETCTBYIONIME UM obsactu cnektpa. OcHoBHbIe 31emenTsl UK -cnekTpomerpa,
HK-dpypbe cniekrpomerp. TexHuka skcnepumenta. Crnektpockonus auddyszHoro oTpaxeHus u
HapyLIEHHOI'0 IOJHOTo BHyTpeHHero oTpaxenus B UK-obmnactu. Ananus UK-cnektpos.

OcHoBbl 3(]dexra KOMOMHAIMOHHOTO paccesHus. YcTpoiictBo crekTpomerpa KP.
[Tpumenenue merona KP. Onpenenenue cTpykTypbl MoJsieKysbl 1o JaHHbIM MK-cnexkrpockonuu
u cnekrpockonuu KP.

Tema 3. Cnexktpockomnusi BHAMMOW H yibTpaduonetoBor obnactu. l[lorjomaromue
cBOMCTBa MOJEKyJ. OCHOBHBIE JJIEKTPOHHBIE Iepexoabl. KoMIUIEKCHl ¢ NMEPEHOCOM 3apsja.
Komnnekcsl nepexoanbix metamios. [limazmonnoe nornomenue. [Ipupoaa ceera.

Ontuka B cnekrpockonuu. Pu3NyecKue CBETOBblE €AMHHLBL. DPOTOMETpUUYECKHE
CBETOBbIE eAMHMIIBI. MIcTouHMKH cBeTa. ['eomeTprueckas u BOJIHOBas oNTHKa. MOHOXpOMATOPBHI.
DOoTOAETEKTOPBL. Y CTPOMCTBO CHeKTpomerpa, TexHHuka Y d-crnekrpockonuu. HMccienosanue
MyTHBIX W paccemBarommx o60pas3noB. Cdepa VYarOpuxrta. Cnexrpockonus auddy3HOro
oTpakeHus1, mpeoOpa3oBanue Kybenku-MyHka.

Tema 4. JlromunecuenTHsld aHanu3 (JIA). OmnpeneneHue MOHATHS JTIOMUHECIEHIINH,
OCHOBHBIE 3aKOHOMEPHOCTH JIIOMUHECLIEHIIMA pacTBOpPOB. JIIOMHHECHEHIMS BELIECTB M HX
xumuueckass — crpykrypa. Cucrtemarmszauuss  meronoB  JIA.  VYcrpoiictBo  mpubopa.
@I1yopeCIIEHTHbIE HHAUKATOPBI. JIIOMUHECIIEHTHIN aHAIN3 B XUMUHU. XEMUJIIOMUHECLIEHIIUS U €€
ucnoip3oBanue B JIA. Katoio- u peHTreHOMIOMUHECICHITUS.

Tema 5. Ex situ n in Situ s5KciepuMeEHTHI B KoJie0aTeIbHOM criekTpockonuu. OnpeneneHue
aJICOPOLIMOHHBIX MECT, OIpEJeNeHHe KHUCIOTHOCTH WM OCHOBHOCTH (MOJIEKYJIBI-30H[bI).
OKcliepuMeHThl B BakyyMe, TpM HH3KMX U BBICOKMX Temmeparypax. KomOuHanus
cnektpockonuyeckux uccnenaoanuil (MK, KP) ¢ onHoBpeMeHHOl perucrpaiueil peareHToB 1
IIPOYKTOB.



9. Tekymumii KOHTPOJIb 10 TUCHUIJIMHE

Tekymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS IMyTEM KOHTPOJIS IOCEHIaeMOCTH,
MIPOBECHUS TECTOB IO JEKIIMOHHOMY MaTepualy, MPOBEACHUIO MPAKTUYECKOTO HCCIEAOBaHUS
CBOWCTB MATEPHAJIOB, HUCIOJB3YIOUIMXCS B MAaruCTEPCKOM JMCCEPTAlMA C HHTEpIpETauuei
pE3yJIbTaTOB U 3aIUTON OT4eTa U PUKCUpPyeTCs B popMe KOHTPOJIbHON TOYKU HE MEHEE OJHOTrO
pa3a B cemecTp.

OueHouHble MaTepHuajbl TEKYIIEro KOHTPOJA pa3MelieHsl Ha caiite TI'Y B pasnene
«Mudopmariust 06 oOpazoBaTenpHOM porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. lopsaiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

3aueT BO BTOPOM CEMECTpe MPOBOJIUTCS B MUChMEHHOW (opme mo Owmieram. buner
COJICPKHT TEOPETUUECKUI BOTIPOC U JBE 3a1a4u. [IpomonkuTebHOCTh 3auera 1,5 yaca.

OHGHO‘IHBIG MaT€pHralibl IJI IIPOBCACHUA HpOMe)I(YTO‘IHOfI arrécralun pasMEIICHbBI Ha
caiire TI'Y B pasgmene «Mudpopmanus 00  oOpa3oBaTeNbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBI Kypc MO JUCHHUILUIUHE B JJIEKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/enrol/index.php?id=26850

6) OHGHO‘IHBIG MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMC)KyTOHHOﬁ arrecraguu I10
JTUCIHUILIIAHE.

B) I L1an MNPAaKTUICCKUX 3aHATUU IO JUCILIUIIIINHEC.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTepaTypa:

— Imuar B.Ontrueckas CrieKTpOCKOIUs sl XUMUKOB U OuosioroB / B. IlImuar — M :
Texnocdepa, 2007. — 368 c.

— benyamn K. OcHoBbl MonekysipHor cniekrpockonuu. Ilep. ¢ anrn./ K. benyamn — M
Mup, 1985. — 384 c.

—Ilentun }O. A. OcnoBbl MonekynspHoil cnektpockonuu/ 0. A. Ilentun, I'. M.
Kypammumna M. : Mup BUHOM. JlaGoparopus 3nanmii, 2008. — 398 c.

—. Ilentun 0. A. ®usznueckue meronnl ucciaenosanus B xumun/ 1O. A. Ilentun, JI. B.
BuiikoB — M : Mup «OOO UznatensctBo ACT», 2003. — 683 c.

—HOwunr I'. UacTpyMeHTanpHbUE METOIBI XuMuyeckoro ananmza: Ilep. ¢ anrn. / I'. FOunr
— M. : Mup, 1989.

— Kuzens B. A. Orpaxenue cera / B. A Kuzens — M. : Hayka,1973. — 351 c.

— Ky6enka I1. Cnextpockomnusi otpaxenus (Teopus, metonsl, Texnuka) / I1. KyOenka. -
M. : Mup, 1978.

0) IOTOJIHUTEIbHAS JIUTEPATYpa:

— Stuart B. Infrared Spectroscopy: Fundamentals and Applications / New York John
Wiley & Sons, 2004. — 228 p.

— Richard L. Raman spectroscopy for chemical analysis / L. Richard, New York John

Wiley & Sons. 2000. — 420 p.

—Jle6enena B.B. UnctpymenTanbnas ontuka/ B.B. JlebeneBa — M. ®@us. dhak-t MI'Y um.
M. B. Jlomonocosa, 2005. — 282 c.

—Xappuk H. Cnextpockonus BHyTpeHHero otpaxkenus/ H. Xappuk - M.: Mup,1970.

— 3onotapeB B.M. Pa3zpabotka metronoB u TexHuku crekrpockonuu HIIBO// Onruu.
xypHai. 2000, T.64, N4, C.12-16.


https://moodle.tsu.ru/enrol/index.php?id=26850

— 3onorapeB B.M., Tapacesuu Bb.H., JIeirun B.M. CrieKTpbl BHYTPEHHETO OTPaXKECHMUS
MOBEPXHOCTHBIX COEIMHEHUN U aJIcOpOMpOoBaHHBIX MoJeKys// Ycenexu xumun.1981, Nel, c.24.

B) pecypcbl cetu HTEpHET:

— Hayunas onektponnas Oubmuoreka eLIBRARY.RU [DnektponHblili pecypc]. —
OnektpoH. aaH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp;

— SpringerLink [Electronic resource] / Springer International Publishing AG, Part of
Springer Science+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. — URL:
http://link.springer.com/;

— ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL.: http://www.sciencedirect.com/;

— Google Scholar [Electronic resource] / Google Inc. — Electronic data. — [S. |. :s. n.]. —
URL.: http://scholar.google.com/.

— UndopmanmonHo-ananutudeckas riatgopma kommanuu Clarivate  Analytics —
https://www.webofscience.com.

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTH A

a) JUIICH3UMOHHOE U CBOOOIHO PacpoOCTpaHsAEeMOe MPOrpaMMHOE O0eCIIeUeHuE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. 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 oOnaunbie TexHonoruu (Google Docs, SInaekc auck u T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

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

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuabHO-TeXHUYeCKOe obecrieyeHme

Ayauropun JUisl IPOBEIECHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aymutopun U1 TPOBEJIEHHUs 3aHSATUH CEMUHApCKOTO THIIA, WHAMBUIAYAJbHBIX U
IPYIIIOBBIX KOHCYJIBTAUN, TEKYIErO KOHTPOJISA U TPOMEKYTOYHON aTTECTALUU.

ITomerieHust U1l caMOCTOSITENIbHONW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTd VHTepHeT, B AJIEKTPOHHYI0 HWH(POPMAIMOHHO-00pa30BaTEeIbHYIO Cpeay U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

JlaGoparopus, obopynoBanHas Y ®-sun, K- u KP-ciektpomerpamu.

Aymutopun Ul TpPOBENEHUS 3aHATHH  JIGKIIMOHHOIO M CEMHHApCKOro TuMa
WHIWBUAYAJIbHBIX MW TI'PYIIIIOBBIX KOHCYJ'II)T&I.[I/I?I, TEKYIIETO KOHTPOJIA H HpOMe)KYTO‘—IHOI\/'I
aTTeCTalluy B CMEUIEHHOM (hopMmaTe («AKTPY»).

15. Undopmauus o pazpadborunkax

Nzaak Tatesina VBaHOBHA, KaHJ. XUM. HAyK, JOIEHT, Kadeapa aHAIUTUYECKOW XHUMHH
HannonansHOTO HCCIe10BaTebCKOro TOMCKOTO TOCY/IapCTBEHHOTO YHUBEPCUTETA, TOICHT.
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