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1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

[lenpro ocBOEHUS AUCIUILINHBI SBISIETCS (POPMHUPOBAHHUE CIEAYIONTUX KOMITCTEHITHIA:

OIIK-1 CrnocobeH aHanM3UpPOBaTb M HWHTEPIPETUPOBATH PE3YIbTATH XUMHYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUN 1 U3MEPEHU.

OIIK-2 Crioco6eH mpoBOAMUTE C COOMIOCHUEM HOPM TEXHUKH 0€30IaCHOCTH XUMHUYECKHH
9KCIIEPUMEHT, BKJIIOYAsi CHHTE3, aHAJIN3, U3y4YEHHE CTPYKTYPhI U CBOMCTB BEIIECTB U MaTEPUAJIOB,
HCCJIEIOBAaHKE MPOLIECCOB C UX YYACTHEM.

[TK-1 CriocobeH BBIOMpATh U MCIIOIB30BATh TEXHUICCKUE CPEICTBA U METOBI HCITBITAHHIA
JUIS pELIEHUs MCCIEAOBAaTENbCKUX 3a/ad XUMHYECKON HAalpaBJICHHOCTH, ITOCTABJIECHHBIX
CHeHaTuCTOM 00Jiee BICOKOM KBaTH(PUKALUU.

Pesynbraramu ocBOEHUS AUCIUIUIMHBI SBISIOTCS CIASAYIOIMINE WHIUKATOPHI JOCTUXKEHUS
KOMIIETECHIINI:

NOIIK 1.1 CuctematusupyeT U aHaTU3UPYET Pe3yJIbTaThl XUMUUECKUX SKCIIEPUMEHTOB,
HaOJI0ICHUH, U3MEPEHUH, a TaK)Ke PE3YJIbTaThl PACYETOB CBOICTB BEILIECTB U MaTEpUAJIOB.

NOIIK 1.2 IIpennaraeT MHTEPOpPETALUIO PE3YJIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pacueTHO-TEOPETUUECKUX PabdOT C HCIOJBb30BAHUEM TEOPETUYECKHMX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/IeJIOB XUMUHU.

NOIIK 1.3 ®opmynupyeT 3aKII0YEHHS U BBIBOJIBI 10 PE3yJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX JKCIEPUMEHTAIBHBIX M PACYETHO-TEOPETHUECKUX PadOT XMMHYECKOU
HaIpPaBJIEHHOCTH.

HOIIK 2.1 PaGotaer ¢ XMMHUYECKHUMH BEHIECTBAMU C COOJIOJIEHUEM HOPM TEXHUKH
0€301MacHOCTH.

HOIIK 2.2 [TpoBOIUT CMHTE3 BEIIECTB U MATEPHUAIIOB PA3HOUM MTPUPOJIBI C UCTIOIb30BAHUEM
MMEIOIINXCSI METOTUK.

HNOIIK 2.3 TIpoBOauT cCTaHIAapTHBIE OMNEpaluH Uil OMPEACIICHUS XUMHUYECKOTO U
(ha30BOrO cocTaBa BEIIECTB U MAaTEPHUAJIOB HAa UX OCHOBE.

HOIIK 2.4 TIpoBoauT UccaeA0BaHUS CBOMCTB BEUIECTB U MAaTEPUATIOB C UCITOJIb30BAaHUEM
CEepUHHOT0 HAYYHOT'0 000pYyI0BaHUSI.

UIIK 1.1 IlmanupyeT OTAETbHBIE CTAAWH WCCICIOBAHUS TPH HAIMYMU OOIIEro IjIaHa
HUP.

HIIK 1.2 I'OTOBUT 37€MEHThI TOKYMEHTALIUH, MPOEKTHI IJIAHOB M MPOrpaMM OTACIbHBIX
stanoB HUP.

HIIK 1.3 BeiOupaer TeXHMUYECKHE CpEJACTBA M METOJbl HCIBITAaHUK (W3 Habopa
MMEIOIINXCS ) JUIsSl pelIeHUs MOCcTaBIeHHBIX 3a1a4 HUP.

UIIK 1.4 T'oToBAT 00BEKTHI UCCIIEAOBAHMS.

2. 3aga4uy ocBOEHHSA TUCIHUILINHDI

— OcBOHTH TPAAULIUOHHBIC HHCTPYMCHTAJIBHBIC U (1)I/ISI/IKO'XI/IMI/I‘IGCKI/16 MCTOABI
HCCICOOBAHUA OpPraHU4YCCKUX COCI[I/IHGHI/Iﬁ IMPUMCHUTCIIbHO K HCCICIOBAHUIO
BbICOKOMOJICKYJISIPHBIX COCHHHCHHﬁ, HUX CTPYKTYPbI U peaKHHOHHOﬁ CHOCO6HOCTI/I;

— Hay‘II/ITLCSI IIPUMCHATH ITOJIYUYCHHBIC 3HAHHUS B obmactu (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX MCTOOOB
HUCCIICAOBAHUA  IMOJUMEPOB  IJII  PCIICHHUA  IPAKTHYCCKUX  3aJlad HpO(beCCI/IOHaJIbHOﬁ
ACATCIBHOCTH.

— Pa3Buth Y CTYACHTOB YMCHUSA U HABBIKU CaMOCTOSITEILHOMN pa6OTLI C Haquoﬁ
HHTepaTypOﬁ, CIIOCOOHOCTH K TBOPYCCTBY, K caM006p330BaHmo.

3. MecTo IMCIMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumunHa oTHOCUTCA K bioky 1 «Jlucuumuimael (MOIyn)».

JlMcuuIuIMHA OTHOCUTCS K 4acTH 0Opa3oBaTeNbHOW MHporpamMmsbl, (GopMupyemoit
YYaCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TMpemiaraercs oOydaromuMcs Ha BBIOOP.
JlucumiimHa BXOAUT B MOAYJIb Moaynb BeICOKOMOIEKYIIIpHBIE COETUHEHUS.



4. Cemectp(bl) ocBOCHHS U (popMa(bl) MPOMEKYTOUYHOM aTTECTALMH 110 JMCHUIIIHHE

CenpMmoii ceMecTp, SK3aMEH

5. Bxoanble Tpeﬁonaﬂnﬂ AJIsi OCBOCHUSA JUCHUILIMHBI

JUisi  yCHEeIHOr0 OCBOEHHS JUCHUIUIMHBI TPEOYIOTCS pe3yJbTaThl OOydYeHHUsS I10
CIICAYIOIIMM JTUCIHIITMHAM: OpraHuYecKass XUMusl, U3NdecKas XUMHS, BEBICOKOMOJICKYIISIPHBIC
COEMHEHMS, PU3UKA, CTPOCHHUE BEILLIECTBA.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM JUCHHUINITIAHBI

OO6mast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-nexkuuu: 32 u.
-naboparopusie: 32 u.
B TOM YHCJIE ITPaKTHYECKasl MOATOTOBKA: 32 u.
O6beM caMOCTOSATENILHON pabOThI CTY/I€HTA ONPeAEIeH YUeOHBIM IJIAHOM.

8. Conep:xanue IUCUUIINHBI, CTPYKTYPHPOBAHHOE M0 TEMaM

Tema 1. Meroasl uIeHTUPHUKAUKA TIOJIUMEPOB W TOJIMMEPHBIX KOMITO3HIIMOHHBIX
MaTepHuasoB.

[TepBrrit aTan uaeHTudukanuu. [IpenBaputeapHbie HCCIEOBAHUS TOTUMEPOB. BHemHUM
BHUJ U (pr3UYECKre CBOKCTBA MOJIMMEPOB. KadecTBEHHbIE peaKIIuy TOJIMMEPOB.

Bropoit »stan wuneHtudukanuu. OnemeHTHBIA aHanmu3. CoBpEeMEHHBIE METObI
HJICHTU(DUKAITUH.

Tema 2. CucTeMaTHYECKHI aHATIU3 MOJUMEPOB MO AHATUTUYECKUM TPYIIIIaM.

[lonsTe 00 aHANUTUYECKUX TPYMNNax NOJUMEPOB. BogopacTBopuMble NOIMMEPHI.
l"anorenconepsxarue moauMepsl. A30Tcoepskaiime moauMepsl. [lomumeps Ha OCHOBE (DEHOJIOB.
[TonuMmepsl, copepxaine cioxHOApUpHbIE rpynnbl. [Tomumepsl Ha OCHOBE MPOCTHIX APHUPOB.
[Tonumepsl Ha OCHOBE YIJI€BOJIOPOIOB.

Tema 3. B3aumoneiicTBUE BEIMIECTBA C AJEKTPOMArHUTHBIM u3nydeHueM. OcHoBbl MK-
CHEKTPOCKOIHUHU.

Tunbel konmebaHui. XapakTepUCTHYECKHE 4YacTOThl rpymin. WK-crmekTpsl moriomieHus
OpPraHMYECKUX COCAWHEHUH. YCIOBHUS H3MEpPEHHUs CIEKTPOB IMOIVIOMICHUS B HHQpPaKpacHO
o0nacru.

Tema 4. Ananu3 noJmMepoB METOIOM KoJieOaTeIbHON CIIEKTPOCKOITUH.

Wnentuduxarus nonuMepHsIx MaTepuainoB. OnpeneneHrne MUKPOCTPYKTYPhI TOJIMMEPOB.
N3yueHnue BoopoaHbIX cBsi3ed. OnpeneneHnue CTeNeHn KPUCTAIUIMYHOCTU MOJIMMEPOB. AHAIIN3
yHnops104eHHOro coctosinud. MK-cnekTpsl conoimMepos.

Tema 5. OCHOBBI ANEKTPOHHON CEKTPOCKOIHH.

CBs13b JIEKTPOHHBIX CIEKTPOB MOIJIOLIEHUS CO CTPOEHUEM OPraHUYECKHX COEAUHEHUHU.
Hcnonb30BaHue SIEKTPOHHBIX CIEKTPOB S WUIACHTU(DHUKAIMH U OMNpEICNICHUS CTPYKTYpPHI
OpPraHUYECKUX COECIUHEHUI.

Tema 6. DneKTpoHHAS] CHEKTPOCKONHS MOJIUMEPOB. [I[puMeHeHne 31eKTPOHHBIX CIIEKTPOB
MpU HCCIIEOBAHUM XMMHYECKUX IMpeBpaileHuil. OmnpeneneHne Moiockl MepeHoca 3apsijia B
MOJIMMEPHBIX KOMIUIeKcax. OnpeeneHne cocraBa ConoJIMMEpPOB.

Tema 7. CnekTpockonus siA€pHOI0 MarHUTHOro pe3oHaHca. OCHOBBI METOJa. Y CIOBUS
HaOI0/IEHUs ¥ OCHOBHOE ypaBHEHHeE SIepPHOr0 MarHUTHOro pesonanca. “H u B*C SIMP cnextpsl
OpraHWYECKUX COeNMHEeHMI. M3yuenne cTpyKkTypbl noiuMepoB MeroaoM SIMP cnekrpockonuu.

Tema 8. Tepmuueckuii aHanu3 mnonuMepoB. TepmorpaBumerpus. JlepuBaTuBHas
tepmorpaBumetpus. Juddepenumansueiii  TepMmuueckui  aHanmus.  Juddepennumanshas



CKaHupyowmas kanopumerpus. TepmorpaBumerpuueckas kpuBasi. COBMECTHBIN aHAIU3 KPUBBIX
JCK u TT'. IIpuMeHeHne METOJ0B TEPMUUECKOI'0 aHAJIN3a B XUMUH TIOJIMMEPOB.

Tema 9. Metoap! onpesieneHnst MOJIEKYJIIPHBIX MacC BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH.
Mertonbl cBetopaccesiHust, AUPQPYy3UH, CEIUMEHTAIlMH, OCMOMETPHH, 30yTHOCKONMHYECKUN U
KPUOCKOIIMYECKUHN MeTO/Ibl. Bucko3nmeTpus, olieHKa IOJUAUCIIEPCHOCTH BUCKO3UMETPUUECKUM
METOJIOM.

Tema 10. ®pakumonupoBanue momumepoB. OOmas Teopus (GpaKIHOHUPOBAHHUS.
[TomuancnepcHOCTh BEICOKOMOJICKYJISIPHBIX COeTUHEHUNA. MeToibl PpaKIIMOHHOTO OCAKICHUS
pactBopenusi. O6paboTka pe3yabTaToB (HPPAKIMOHUPOBAHHSI.

Tema 11. Xpomarorpapudeckue METOAbI B HCCICIOBAHUU TIOJUMEPOB. [ eib-
npoHukaromas xpomarorpadus. Tonkocnoiinas xpomarorpadus momumepoB. [Tuponurrueckast
ra3zoBasi XxpoMmarorpagusi.

Tema 12. OOGpaGotka u odopMIIeHHE pe3ylbTaTOB »JKcnepuMmeHTa. llocTpoeHue
KOMIUIEKCHBIX MPOrpaMM M CTpaTeruil uccieaoBanus GU3NKO-XUMHUECKUX CBOMCTB MOJMMEPOB
Y TIOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEpUajIOB.

9. Texkymuii KOHTPOJIb MO AUCIHUIIHHE

Texkynuil KOHTpOJIb MO JUCHUIUIMHE IPOBOJUTCS IIyTEM KOHTPOJIA ITOCEIaeMOCTH,
IMPOBCACHUA KOHTPOJBHBIX pa60T, TECTOB 110 JICKOIMOHHOMY MaTCpualy, BbIIIOJHCHHA
WHJIMBHUAYATBHBIN 3aIaHUH, TIPOBEICHUS YCTHOTO OIPOoca, U PUKCUPYETCs B PopmMe KOHTPOITBHOM
TOYKH HE MEHEe OJTHOTO pa3a B CEMECTp.

OneHOUHBIE MaTepUalibl TEKYIIEro KOHTPOJIs pa3MmenieHbl Ha caite TI'Y B pasxaene
«Hupopmarmst 06 obpazoBaTensHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. Ilopsiok npoBeAeHUs] M KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

DK3aMeH B CEJbMOM CEMECTpe IPOBOJUTCS B MHCbMEHHOH ¢opmMe 1o Ouieram.
DK3aMEHAIIMOHHBIA OWJIET COCTOMT U3 TPEX TEOPETUYECKUX BOMPOCOB. [Ipom0mKUTENBHOCTD
sK3amMeHa 1,5 gaca.

OneHouyHble MaTepuaibl ISl IPOBEICHUSI MPOMEKYTOYHON aTTeCTAallMU pa3MeEIIeHbl Ha
caute TI'Y B pasmene «Mudopmamus o0  oOpazoBarenbHOW  Mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHe

a) DIICKTPOHHBIM y4eOHBIH Kype 10 JUCHUILUIMHE B CPeJIe AIeKTpoHHOro ooyuenus iDO

- https://Ims.tsu.ru/enrol/index.php?id=21494

0) OLleHOUHBbIE MaTepHANIbl TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM arTecTaimu Io
JMCLUTUIAHE.

B) [lian mabopaTOpHBIX 3aHATHH MO JUCIUIUIAHE.

r) Metoauyeckue yKa3zaHus 1o MPOBEACHUIO JIA00paTOPHBIX padoT.

1) Meronndeckue yka3aHus 10 OPraHU3allii CaMOCTOSATEIBHOM pabOThI CTYICHTOB.

12. Ilepeuenn yueOHOIi TuTEpPaTYpHI U pecypcoB cetu UHTEepHeT

a) OCHOBHas JUTeparypa:

— Kynnos A. X. ®ypre-KP u ®@ypre-UK cnexkrpsr nonmumepos / A. X. Kynmos, I'. H.
XKwxun. — M. : Texnochepa, 2013. — 696 c.

— Kupees B. B. Beicokomonekynsipusie coenunenus / B. B. Kupees. — M. : FOpaiit-U3nart,
2013. - 602 c.

— bekkep 0. Cnexrpockonus / FO. bekkep. — M.: Texnocdepa, 2009. — 528 c.

0) MOMOJHUTENbHAS INTepaTypa:



— PabGek 1. DxcnepuMeHTaIbHBIE METOBI B XUMUH monumepoB / 5. Pabek. — M. : Mup,
1983. — 384 c.

— ABepko-AnTonoBud . FO. MeTtoab! uccieoBaHUS CTPYKTYPBI U CBOMCTB TOJTUMEPOB /
. 1O. ABepko-AnToHOoBHY, P. T. bukmymnun. — Kazans : KI'TY, 2002. — 605 c.

— Hexant U. Uudpakpacuas cnexrpockonus nonumepos / U. lexant — M. : Xumus, 1976.
—470c.

— PamOumum A. I'. Ctpykrypa moimmepoB — OT MOJIEKYJ 0 HaHoaHcamOueid / A. T.
PamOumu. — M. : Uuremrekr, 2009. — 264 c.

B) pecypcbl cetu HTepHeT:

— http://www.chem.msu.ru/rus/teaching/vms.html — yueOHble MaTepuabl 0 XUMHUH;

— http://chemnet.ru — odunmanbHOE NMEKTPOHHOE H3TaHUE XHMHUYECKOro (akyJbTeTa
MI'V B Internet;

— https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cqi — cmnekrpaibHas 0a3a JaHHBIX
OPraHUYEeCKUX COCTUHECHUN;

— OTKPBITHIE OHJIAWH-KYPCHI.

13. llepeuensb UHGOPMANMOHHBIX TEXHOJIOTHii

a) JIMIICH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE TPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamMm. Bxirouaet npunoxenus: 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);

— myOomMYHO OoCTymHBIEe obnaynbie TexHomoruu (Google Docs, SAuaexc auck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTajor Hayunoii OnOIMOTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoOHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC KoncynbranT cryaenra — hitp://www.studentlibrary.ru/
— O0pa3zoBatenbHas miaTdopma FOpaiit — https://urait.ru/
—9OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/IbHO-TeXHHYECKOe 00ecneuyeHue

AyImuTopun 11sl IPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA.

AymaTopun Ui TPOBEICHHS 3aHATUH CEMHUHAPCKOTO THWIIA, WHIWBHIYaJIbHBIX U
IPYIIIOBBIX KOHCYJIbTAIUHI, TEKYIIEro KOHTPOJISI U IIPOMEXYTOYHON aTTeCTaIlUH.

[TomerneHust sl CaMOCTOSTENILHOW PabOThI, OCHAICHHBIC KOMIIBIOTCPHONH TEXHUKOH U
JIOCTYIIOM K cetd MHTepHeT, B IIEKTPOHHYI WH(POPMAIMOHHO-00pa30BaTEeIbHYIO CpEay U K
WH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

JlabopaTopuu 000py10BaHbl CYHIMIBHBIM MIKahoM, MyPenbHOM Neubto, BOASHON OaHei.
Kpowme Toro, nMeroTcst aHaTUTHYECKHEe BEChI, TabopaTopHasi MOCyAa, BUCKOZUMETPHI U JIp.

15. Nudopmanus o pazpadoTynkax

CmupHoBa Anekcanjpa CepreeBHa, KaHA. XUM. HayK, Kadeapa BBICOKOMOJEKYJISPHBIX
coearHeHH n Hedrexumun HanmoHanbHOro nccieoBaTeabckoro ToMCKOro rocy1apcTBEHHOTO
YHUBEPCUTETA, TOLIEHT.
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