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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbro 0cBOEHMSI JUCIMIUIMHEI ABISETCA (POPMUPOBAHUE CICAYIOIIMX KOMIIETEHLIUH:

— OIIK-1. CrocobeH aHanM3upoBaTh U HMHTEPHPETUPOBATH PE3YIbTATHl XUMUYECKUX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

—OIIK-4. CpoocobeH  miaHupoBaTh  pabOThl  XMMHUYECKOW  HAINpaBIEHHOCTH,
oOpabaTbiBaTh W HMHTEPHPETHPOBATH  IOJIYYEHHBIE PpE3yJbTaTbl C  HCIHOJIb30BAHHUEM
TEOPETUYECKUX 3HAHUHM M MPAKTUYECKHX HABBIKOB PELICHUS MATEeMaTHYECKUX M (PU3MUECKUX
3ajau.

Pe3ynbraramMu 0CBOEHUS IMCLUIUIMHBI SIBISIFOTCS CIENYIOIIME UHAMKATOPBI JOCTHIKEHHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyeT U aHAIU3UPYET PE3yNIbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,
HaOJII0IeHU, N3MEPEHNH, a TAK)KE Pe3yJIbTaThl pAaCUETOB CBOMCTB BEILECTB U MaTEpHAJIOB;

NOIIK-1.2. [Ipemiaraer HHTEPIPETALUIO PE3YIBTATOB COOCTBEHHBIX SKCIEPUMEHTOB U
pPAacYeTHO-TEOPETUYECKMX PabOT C HCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAULMOHHBIX U
HOBBIX Pa3/I€JIOB XUMUH;

NOIIK-1.3. ®opmynupyeT 3akiIlO4e€HUs U BBIBOABI 110 pe3yibTaTaM aHajau3a
JUTEPATYpPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PAacCUETHO-TEOPETUUYECKUX PabOT
XMMHUYECKON HalpaBJIeHHOCTH;

NOIIK-4.1. Hcnons3yer 06a30Bble 3HAHUS B 00JacTH MaTeMaTUKd W (u3MKH TIpu
IUTAaHUPOBAHUU PAOOT XUMHUYECKOM HAaIPaBIEHHOCTH;

NOIIK-4.2. OO6pabaTbiBaeT JNaHHBIE C HCIOJIB30BAaHMEM CTAHJAPTHBIX CIIOCOOOB
anMnpOKCUMALIMU YUCIICHHBIX XapaKTEPUCTHUK;

NOIIK-4.3. UaTepnpeTupyeT pe3yabTaThl XUMUYECKUX HAOIIOICHUN C UCIOIB30BAHUEM
($U3MUECKUX 3aKOHOB U IPEACTaBICHUH.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OcBoeHue CTyJeHTaMu (yHJaMEHTAJIbHBIX U MPAKTUYECKHX HABBIKOB HCCIEIOBaHUN
MOJIEKYJI M MOJIEKYJISIPHBIX CHCTEM COBPEMEHHBIMH (U3MUECKUMU U (PU3UKO-XMMHUYECKUMU
METOJIAMH;

— HayuuTbhcs npUMEHSTh NOHATUHHBIA ammapar Ui peleHus 3agad B olnactu
U3MEHEHHs CBOMCTB BEIIECTB B 3aBUCHUMOCTH OT CTPOEHHUS OOpPa3yIOIIMX MX MHKPOYACTHI] U
BO3JICHCTBUS BHEIIHUX YCJIOBH;

— HayuuTbcsl ycTaHaBIMBaTh B3aUMOCBS3b MEXIYy CTPOCHHMEM BEILECTBA, €ro (U3UKO-
XUMHUYECKMMH CBOMCTBAMH U PEaKIIMOHHON CIIOCOOHOCTHIO.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOIi NPOrpaMMbl
Juctunnuaa otHOcUTCA K biioky 1 «Jluctuurnmuuel (MOTYyIN)».
JlucuumiuHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHONU MPOTPaMMBL.

4, CeMeCTp OCBOCHHUSA U (1)0pMa HpOMe)l(yTO‘IHOﬁ aTTeCTAalluM IO JTHCHHUIIJINHE

Cemectp 6, 5K3aMEH.

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMA JUCHUIIJIMHBI

Jlis  ycHemHoro OCBOEHHUS JAUCHUIUIMHBI TPEOYIOTCS pe3ynbTaThl OO0y4YeHUs IO
CIEMYIOMUM JUCHUIUTMHAM TpodeccuoHanbHoro 1uwkia: b1.0.14 Heopranwmueckas xummus,
b1.0.15.1 Ananutnyeckas xumusi, b1.0.16 Oprannyeckas xumusi, b1.0.17 ®uzndeckas Xumus,
a TakKe JUCIHUIUIMHAM obmenpodeccuonansHoro Oyoka: b1.B.08 KeanTosas xumus, 51.0.08
¢uzuka u b1.0.07 MaremaTnueckuii ananus.



6. SI3bIK peaau3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 5 3.¢€., 180 yacoB, U3 KOTOPHIX:
— JIEKIIUH: 32 4.;
— cemuHapckue 3ansaTus: 0 4.
— IpaKkTUYECKUe 3aHATus: 48 4.;
— maboparopHbie padoThl: 0 .
B TOM YHCJIC IPAKTHYECKAast MOATOTOBKA: 48 4.
O0BeM caMOCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.

8. Couepmaﬂne AUCHUIIJIUHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Paznen 1. ®usnueckue MeTobl MCCIIEIOBAHNS CTPOCHUS BEILECTBA (JIEKLIMN)

Tema 1. Kmaccudukanus Gpusnaeckux METO0B UCCIICTOBAHHS

Kparkoe conepxanue temsbl. [IpuBeneHs! Tunbl kiaccuukanuu (GU3NYECKUX METOOB,
npsiMasi 1 oOpaTHas 3a7a4a METO/I0B, XapaKTEPUCTUYECKOE BPEMST METO/1a.

Tema 2. CneKTpOCKONINYECKUE METO/IBI.

Kpatkoe copepxxanue tembl. [IpuBeneHa teopus B3anMOJICHCTBUSI CBETA C BEILIECTBOM.
[IpencraBiaeHsl  BpalaresbHash — CIEKTPOCKONMsS — (MHKPOBOJHOBas  CIIEKTPOCKOIMS),
kosebarenbHass crektpockormus (MK um KP-cmekrpockomwst), 35eKTpOHHAsl CIEKTPOCKOIHSL.
OCHOBBI TOJY4YEHUS M HMHTEpIpETalusi CIHEKTPOB, MOJydeHHE HH(OpMAIMM O CTPOECHUH U
CBOMCTBAaX BEIIECTBA 10 CIIEKTPaM IOTJIOIICHHUS.

Tema 3. Pe3oHaHCHBIE METO/IBI HCCIIEOBAHUS.

Kparkoe conepxanne Tembl. OCHOBBI pe30HAHCHBIX METOJIOB, KiIacCH(puKanus. SaepHbIit
MarHUTHBI PE30HAHC. OJIEKTPOHHBIN IapaMarHUTHBIA pe3oHaHC. (OCHOBBI TOIYYEHUS U
WHTEPIPETALMH PE30HAHCHBIX CIIEKTPOB.

Tema 4. Macc-ciekTpomeTpus.

Kpatkoe conmepxanue Tembl. OCHOBBI NPOLECCOB HOHM3AIUM, THIbl HOHOB, THUIIBI
COBPEMEHHBIX MacC CIIEKTPOMETPOB. OCHOBBI ITOJIy4YEHUSI U UHTEPIIPETALUS MaCC-CIIEKTPOB.

Tewma 5. ludpakiiiOHHBIE METOJIBI UCCIICTOBAHUS.

Kparkoe conepxanue TeMbl. OCHOBBI JU(PAKIHMOHHBIX METOJOB, PEHTTEHOBCKOE
u3nyyeHue, 3akoH bparra. OCHOBBI MOIy4€HUS U UHTEPIIPETALUS PEHTTEHOTPAMM.

Paznen 1. ®uznueckue MeToIbl MCCIIEIOBAHUS CTPOCHUS BEIECTBA (IPAKTUKH)

Tema 1. JIunionbHBIA MOMEHT, MOJSAPU3YEMOCTD.

Kpatkoe conepxanue Tembl. OCHOBHBIE NOHSATHS, BHABI NOJSPU3yeMOCTH. PemieHue
3a/1a4 110 HAaXO0KJICHUIO IMOJISAPU3YEMOCTH, JUIIOJIBHOIO MOMEHTA C UCIIOIb30BAHUEM YPABHEHUN
Jeb6as, Knasnyca-Moccorth, Jlopenna-Jlopenua.

Tema 2. CneKTpOCKONNYECKHE METO/IBI.

Kpatkoe conepxaHne TteMbl. PaccMOTpeHHME OCHOB MOJEKYJISAPHOM CHEKTPOCKOINH,
pelleHre 3aJady Ha BpalllaTeslbHbIE CHEKTPbl (ONpeleleHHe T'e€OMETPHUUECKUX IapaMeTpoB
MOJIEKYJ), KoyiebaTenbHble CIEKTPhl (HAaX0XKJIEHHE CHIIOBBIX MOCTOSHHBIX, (hyHIaMEHTAIbHBIX
YacTOT TMOTJIOIIEHUS, HHEPruu JUCCOLMAIMM) M DJIEKTPOHHBIE CHEKTPhl (HaXOXIEHHE
HKCTHHKIIMU, KOHIIEHTPAIUHA PacTBOPOB, KBAHTOBOT'O BBIXO/1A).

Paznen 2. Ctpoenue BemiecTBa (JIEKIUH)

Tema 1. Tumel XUMHYECKUX YaCTHLI.

Kpatkoe conepxanue tembl. MoieKyibl, HOHBI, CBOOOAHBIE paguKaibl. X npuszHaku u
cBoiicTBa. [IpMepsl OTHOCUTENBHO CTAOMIIBHBIX PaJUKAaJIOB.

Tema 2. MeTtoq pOTOIITEKTPOHHON CIIEKTPOCKOITHH.



Kpartkoe conepkanue tembl. O0muii Buj HoTodneKkTpoHHOro crekrpa. [Ipoucxoxaenue
CTPYKTYpbl (DOTOMOHM3ALMOHHBIX MOJIOC. AMUAabAaTUYECKUH U BEPTHUKAIbHBIA MOTEHIUAIBI
nonusauuu. Teopema Kynmanca. I'paHuiibl ee NpUMEHUMOCTH.

Tewma 3. HexxecTkue MOJICKYJIBI.

Kparkoe conepxanue Tembl. BpemeHHOH ¢akTop NpH ONpeneneHHH CTPYKTYPbI
MOJIEKYJ. XapakTepucTUYeckoe Bpems (WM BpEeMEHHOE pasperienue) mertona. llpumepst
TayTOMEPHBIX IIPEBPALICHU.

Tema 4. TyHHENbHBIA MEXaHNU3M IPEBPAIICHUH CTPYKTYPHO HEXKECTKHUX MOJICKYIL.

Kpatkoe copepxanue TeMbl. YciloBHE Npeo0Jadarollero BKJIaJa TYHHEIUPOBAHMSL.
BnusHue cummeTpuuM MOTEHIHMANBLHOTO Oappepa Ha  BEPOSTHOCTh  TYHHEIUPOBAHUS.
3aBUCHUMOCTb  IOTEHLMAJIbHOW SHEPrUM  MOJIEKYJIbl OT HMHBEPCHOHHOW  KOOPJIMHATHI.
[TonuTonHble meperpynnupoBKU. 3aBUCUMOCTh crekTpa SAMP HexecTKux MOJEeKyl OT
TEMIEPATYPHI.

Tema 5. MeTo/ibl Hccne10BaHUs CTPYKTYPHO HEKECTKUX MOJICKYJI.

Kpatkoe conepxanune TeMbl. AJulOroHajbHble u30Mepbl. CIHMHOBBIE H30MEpHI.
ONEeKTpOHHas  IpUpoJa  CTPYKTYpHOMU HEXECTKOCTH. Hexectkue  KOOpAMHATBHI.
CTepeoXUMHUYECKH W DIIEKTPOHHO HEXKECTKHWE CHCTEeMbl. Buj BOTHOBOW (QyHKIMHU aist
3JIEKTPOHHO HEXECTKUX cucTeM. ONTHUYECKUE M30MEpbl WM SHAHTUOMEPBI — YACTHBIN Cllydaid
crepeon3omepoB. OCOOEHHOCTH CTPOCHUS XUPATBLHBIX MOJICKYIL.

Tema 6. Hanoxumus. CBolicTBa HAHOYACTHULI.

Kpatkoe conepkanue Templ. Meronabl ucciieoBaHMsl HaHodacTull. HaHouacTuipl Ha
ocHOBe yriepoaa. DymnepeHbl — HOBblE aioTpomHble Moaupukanuu yriaepoga. MK-, KP-
CHEKTPHl (PYIJIEPEHOB M HX DJEKTPOHHBIE CIEKTpHl moriomeHus. OkuciaeHue (yuiepeHoB.
['maBHbIe (aKTOpBI, OIpenessionre OCOOEHHOCTU CBS3M B KapKaCHBIX M IUKIMYECKHX
cTpykrypax. CoeTuHEHHsI BKIFOUCHUS. YTIEPOAHBIH HaHOMaTepuan rpaded. HanotpyOkw.

Tema 7. CynpamonexkyssapHas XUMHSL.

Kpatkoe copepxanue TeMbl. CTpyKTYpHBIE €AMHUIBI CYOPaMoOJIEeKyJabl. TuImbl
B3aUMOJICCTBUM  MEXIy  KOMIIOHEHTAMH  CYHpPaMOJEKyd. AKTHUBHbIE  KOMIIOHEHTBI
cynpamonekynbl. HoBbie  cBoiicTBa  cympamosekyn.  [Ipomeccel,  obecnednBaroiiye
(GYHIIMOHUPOBAHHE CYNPAMOJIEKYISPHBIX ycTpoHCTB. CrocoObl ympaBieHHsI MOJEKYISIPHBIMU
YCTPOMCTBAMM U MAIlIMHAMHU.

Pa3znen 2. Ctpoenue BemiecTBa (MPAKTUKH )

Tema 1. Kparkoe coxepxanue Ttembl. HMK-cnektpockonusi. BaneHTHble ©
negopMalmoHHbIe KosebaHus. XapakTepucTuieckue 4acToTbl. CrocoObl MOTYYeHUs CIIEKTPOB.
Pacumdposka cnekrpoB. KP-cnextpockonus. Metoasl momydenust cnekTpoB. CoBMmecTHas
pacudposka K- u KP-criektpos.

Tema 2. Kpartkoe conepxkanue Tembl. [IpoToHHBIN napamarHuTHeIN pe3oHanc. [kana
XMMHUYECKHX C/IBUTOB. PelieHue 3ajau Ha oOHapy)KeHUe KOJIMYecTBa CUrHanoB. CIIMH-CIUHOBOE
B3auMoJielicTBue. Penienue 3aa4 Ha yCTaHOBJIEHUE CTpoeHust MoieKkyl 1o IIMP-criektpam.

Tema 3. KpaTtkoe conmepxkanue Tembl. CTpykTypHas macc-crnektpockonus. IIpupona u
NoJlyueHue Macc-crieKTpoB. Monekymspabliil HoH. [1ytu ¢pparmentanuu monexys. Pemenue 3anau
YCTaHOBJIEHMSI CTPYKTYPBI MOJIEKYJI IO JAHHBIM MacC-CIEKTPOB.

9. Tekymmii KOHTPOJIb 10 AUCUHUIJIMHE

Texymuii KOHTPOJIb IO IUCLUUIUIMHE IPOBOAUTCA IYTEM KOHTPOJSA IOCEIAEMOCTH,
MIPOBEJICHUS KOHTPOJIBHBIX PabOT, TECTOB MO JIEKIIMOHHOMY MaTepHally, BHIITOJIHEHUS JOMAITHUX
3aJaHuii U pUKCHpyeTcs B popMe KOHTPOJIBHOI TOUKHU HE MEHEE JIBYX Pa3 B CEMECTD.

OneHnBaHUE NMPOMEKYTOUHBIX 3aJJaHUI AT BO3MOKHOCTh CTY/IEHTY U MPEINo/1aBaTero
OTCJIEKUBATh XOJ] y4eOHOro mpouecca U (OPMHUPOBAHHE KOMIIETEHIIMH COOTBETCTBYIOLIMX
HOIIK 1.1, MOIIK 1.2, MOIIK 4.2, NOIIK 4.3.

[Ipumepbl 3amay  KOHTPOJIBHOM paboTel 1o pasgeny 1. Dusznyeckue MeETOAbI
UCCIIIOBaHMsI CTPOEHHUS BEIIECTBA!



3agaua 1.

Jano: unTepBanbl AE MeXny cOCeTHMMH JMHHSAMH YHCTO BPAIIATEILHOTO CIEKTpa
ucnyckanus Monekya 2C°0 pasuri 0,48 MaB.

TpeOyeTcsi: HAWTH MOMEHT UHEPITUH J ¥ MEXbsIepHOE paccTosiHue I' Mosekysnbl CO

3agaya 2.

Hano: sneprus aucconuanmu D = 9,80 3B m coOcTBeHHas Kpyropas d4acToTa o =
4,45x10 ¢t mosekysbl NO.

TpeOyercsi: HallTh  KOIPPUIIMEHT  aHTAPMOHWUYHOCTH ¥, IOCTPOHUTH  CXEMY
SHEPreTHYECKUX YPOBHEH MOJIEKYJIbI U OTMETUTH HA HEH YHEPTHIO TUCCOIUAIUH.

[TpuMmepsI 3a1a4 KOHTPOJIBHON PabOTHI 1O pa3aeny 2.
3anaua 1. M3 ananmuza UK-cnexTpa npeanoxute ctpykrypy coenunerust C4HoNO

12 4

10 ] 1640
] 2920

3360

08 ]
] 3190

06 1

onTu4yeckas nNoTHOCTb

04 ]

02 1

0,0 + d ! ¢ — ! h .
4000 3500 3000 2500 2000 1500 1000 500
BOJIHOBOE 4ucCrio, cm-1

3agaua 2

Kakoit u3 asyx crtpykryp — CH3CsH4OCH2CH3 unun CeHsCH2OCH2CHs — otBeuaer
cnektp [IMP, cogepxarmuii Tpurier, KBaapyIuiet u asa cuuriera mpu o 1,0; 3,7; 4,6; u 7,3 m.x.
COOTBETCTBEHHO?

Pe3ynbTaThl KOHTPOJBHBIX PabOT OMPEAENSIOTCS OIEHKAMU «OTIHYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEILHO», «HEYIOBJIECTBOPUTEIILHO.

10. Ilopsi0k NpoBeeHUs] U KPUTEPUH OLlCHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

JK3aMeH B IIeCTOM ceMecTpe IIPOBOAUTCA B YCTHOW ¢opme 1o Ouieram,
nposepstomm MOIIK 1.3, MOIIK 4.1 u UOIIK 4.3. Dx3aMeHalnoOHHBINA OUIIET COCTOUT U3 JBYX
yacteld. [lepBas yacTh mpeamnosaraetT pa3BepHyTbhle YCTHBIE OTBETHI Ha BOMPOCHI MO paszaeny 1
«Pu3nyeckue METOAbl HMCCIEeOBaHUS CTPOEHHS BEIIECTBa», BTOpas 4acTh — MO paszaeny 2
«CTpoeHHe BELeCTBay.

ITpumepbl 5K3aMEHAIMOHHBIX OMJIETOB:

Bompoc 1. Konebarenbasie crnektpel. Teopetudeckue ocHoBbl Metoga HMK-
cnekTpockonuu. KonebarenbHblil CEKTp TapMOHHUYECKOro ocumuisTopa. CuiioBasi MOCTOSHHAS
CBs3M. BpIpakeHue I SHEpPruM TapMOHHUYECKOro ociuuistopa. IlpaBuna otbGopa ans
K0JIeOATEeNbHBIX CIIEKTPOB FAPMOHUYECKOT0 OCIMIUIATOpA (TJIABHOE U CIIELIU(PHUECKOE).

Bompoc 2. OOmuit Bua (oToanekTpoHHOro crnektpa. IIpoucxoxaeHue CTpyKTypsl
(OTOMOHU3AIMOHHBIX NOJ0C. AJTMa0aTUYECKUI U BePTUKAIbHBII MOTEHIIMATBI HOHU3AIUH.

Pesynbratel  2K3aMeHa  ONPEAENSIOTCS  OLEHKAMH  «OTIUYHO»,  «XOPOILIOY»,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

PC3YJ'ILT3.TBI OK3aMCHa OIIPCACIIAOTCA OIICHKaMH «OTIHUYHO», «XOopo1mo»,
«YHAOBJICTBOPUTECIBHO», KHECYAOBJICTBOPHUTCIBHO.



CryzneHT uMeeT IpaBo IMPOXOJUTH NMPOMEKYTOUHYIO aTTECTALMI0 BHE 3aBUCHMOCTH OT
pe3yabTaTOB TEKYIEH (IIPHU yCIOBUU IEMOHCTPALIMHU MPAKTHUYECKUX HABBIKOB COOTBETCTBYIOLINX
HOIIK 1.1 -1.3 u UOTIK 4.1- 4.3).

O1eHKa «OTJIMYHO» BBICTABIISIETCS CTY/IEHTY B Cllydae IOJIHOTO 6e301IM004YHOro OTBETa ¢
[IPABWIBHBIM TNIPUMEHEHUEM IOHITHM W OIpENEIeHUM, IpU JEMOHCTpAlMM ITOHMMAHHSA Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

OneHka «XOpoIlo» BBICTABISIETCS CTYAEHTY B CIy4yae MPaBUIBHOTO M JIOCTATOYHO
IIOJITHOTO OTBETA, HE COJAEPIKALIEr0 CYIIECTBEHHBIX OIIMOOK, M MPHU JAEMOHCTPALUU OHUMaHMS
Ha JIONIOJIHUTEJIbHBIE U HABOSILME BOIPOCHI.

OneHka «yAOBIETBOPUTENBHO» BBICTABISIETCA CTYNEHTY B Clydae HEIOCTaTOYHO
NOJHOTO O00bEeMa OTBETa, HAJM4YUS OMHMOOK M MPOOENOB B 3HAHMAX IIPU OTBETE HA
TEOPETUYECKHUE BOIIPOCHI.

OneHke «Heyl0BIETBOPUTEIBHO» COOTBETCTBYIOT HEIOJHBIE U IIOBEPXHOCTHBIE OTBETHI,
YKa3bIBAIOIUE Ha OTPBIBOYHBbIC 3HaHUA. lIpn oTBeTax Ha JONOJHUTENBHBIE W HABOZSIINE
BOIIPOCHI  JIOIYCKAET CYIIECTBEHHbIE OIIMOKH, JEMOHCTPUPYET OTCYTCTBHE IIOHHMaHUS
MaTepuaia.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEKTPOHHBIM y4eOHbIM Kypc MO JAUCUUIUIMHE B 3JEKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23524

0) OrieHOYHBbIC MaTepualibl TEKYIIEro KOHTPOIS W TMPOMEXKYTOYHOW aTTecTalud MO
JUCLUIINHE.

B) [Inan ceMUHApCKUX U MPAKTUYECKUX 3aHATHUI.

r) Meronndeckne yka3aHus MO0 OPraHU3aLUU CaMOCTOSITEIIbHON paboTHI.

12. llepeuyenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— benysnn K. H. OcHoBbI MonekynspHo# crnekTpockonuu. M. : Mup, 1985. — 384 c.
URL: http://sun.tsu.ru/limit/2016/000062450/000062450.djvu

—Bunkos JI. B., [lentun 0. A. ®usnueckue MeToAbl Uccleq0BaHus B XuMuu. M. : Mup,
ACT, 2003. — 683 c. URL: http://sun.tsu.ru/limit/2016/000208638/000208638.pdf

— [Hparo P. ®wuznueckue wmeroasl B xumuu. M. : Mup, 1981. — 422 c.
URL: http://sun.tsu.ru/limit/2016/000048464/000048464.djvu

— @u3nyecKue MEeTObl UCCIEAOBAaHUS B XUMHHM: [yde0.-MeTo. mocoOue A BY30B IO
cnenuanpaocT «Xumusi»] / O. K. Bassiis — Tomck : Uzn-so TT'Y, 2013. — 98 c.

— Ilpumenenue MK u IIMP cnekrpockonuu mpu HM3y4YEHUU CTPOEHUS OPTraHUYECKUX
MoOJIEKYII: [y4e0.-MeToA. mocoldue Juist By30B MO crenuanbHocTH ,, Xumus‘] / JI. I'. CamcoHoBa. —
Tomck : U3a-Bo Tom. yu-Ta, 2016. — 60 c.

— [abatuna T. U., I'onybes A. M. Hanoxumus u HaHOMaTepuayibl. Y4yeOHOe ocoOue.
M. : MockoBckHii rocy1apCcTBEHHbIN TexHUUeckuil yHuBepcuter umenu H. O. baymana, 2014, —
64 c¢. URL.: https://www.iprbookshop.ru/30893.html

0) IOMOJIHUTENbHAS JITepaTypa:

— IlentuH 0. A., Kypammmna I'. M. OcHOBBI MOJIEKyIsIpHOU crieKTpockonuu. M. | Mup,
BMHOM, 2008. — 398 c.

— ManbueB A. A. MonekymsipHas criekTpockorust. M. : MockoBckuit yausepcutet, 1980.
—273c.

— baxmmes H. I'. Beenenne B Mosexyssipayto criekrpockormto. JI. : JIT'Y, 1978. — 215 c.

— békkep HO. Cnexrpockonus. TEXHOC®EPA, 2017. — 525 c.

— Infrared and Raman spectroscopy in Forensic science, Ed by J. M. Chalmers. John
Wiley & Sons, Ltd., 2012. — p.612

—Tompson J. M. Infrared Spectroscopy. Pan Stanford Publishing Pte. Ltd. 2018. — p.196.


https://moodle.tsu.ru/course/view.php?id=23524

— Worner H. J., Merkt F. Fundamentals of Electronic Spectroscopy In book: Handbook
of High-resolution , 2011. DOI: 10.1002/9780470749593.hrs069

— Jlen XK.-M. Cynpamonekynsipaas xumus. Kornenmuu u nepcrnektubl. HoBocuOUpCK :
Hayxka. Cu6. npeanpustue PAH, 1998. — 334 c.

— I'youn C. I1., TkaueB C. B. I'paden u poacteennsie ¢popmsl yriepoga. M. : KHWKHBIH
1nom «JIMBPOKOMy, 2012. — 104 c.

— Cy3nanes U. Il. HanotexHosorusa: ®U3MKO-XUMHUsI HAHOKJIACTEPOB, HAHOCTPYKTYp U
HanomatepuanoB. M. : Kawxueiii jom JIMBPOKOM, 2013. — 592 c.

—Munkun B. U., Cumkun b. f., MunsieB P. M. Teopust ctpoenust monekyn. Pocros-na
Hony: «®enukcy, 1997. — 560 c.

— Oymnepensl: Yuebnoe mocobue / JI. H. Cunopos, M. A. FOposckas u np. — M. : U3n-Bo
«Ox3amen». 2005. — 688 c.

—Ceprees I'. b. Hanoxumus. M. : U3g-so MI'Y, 2003. — 288 c.

— Mingsheng Xu, Tao Liang, Minmin Shi, Hongzheng Chen. Graphene-Like Two-
Dimensional Materials // Chem. Rev. 2013, 113, 3766—3798 dx.doi.org/10.1021/cr300263a

— Perry T. Yin, Shreyas Shah, Manish Chhowalla Ki-Bum Lee. Design, Synthesis, and
Characterization of Graphene—Nanoparticle Hybrid Materials for Bioapplications // Chem. Rev.
2015, 115, 2483-2531 DOI: 10.1021/cr500537t

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMOCH3UOHHOC U CB060I[HO pacupocCcTpaHiaACMOC IIPOrpaMMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BKIiO4aeT MpHIOKEHHS:
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);

— myOJIMYHO AOCTyIHbIe 00naunbie TexHooruu (Google Docs, SIHaekc TUCK U T.I1.).

0) UHPOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYeCKOe obecrieuyeHme

AyauTtopun JUisl IPOBEICHUS 3aHATUH JIEKIMOHHOTO THIIA.

Aynuropun Uil TIPOBENEHUS 3aHATHUM CEMHUHApCKOrOo THUIMA, WHIUBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJIbTAlM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOMN aTTECTALNH.

[TomerieHust it cCaMOCTOSITENNFHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadorunkax

1. ®axpyrnunoBa Enena [lanuspoBHa, KaHA. XMM. HayK, kadenpa Qusnueckod u
KOJUIOMJHOM xumuu HanuoHanbHOro MCCIENOBaTeNbCKOTO0 TOMCKOTO TroCynapCTBEHHOTO
YHUBEPCUTETA, TOLEHT.


https://www.researchgate.net/profile/Hans_Jakob_Woerner?_sg=EHqd7vK63yqwXj9TY51hv1MdBsX3qJFZL4MO4f7TZZVgWEyM4sL_o0pNH5PnXZ4_fcwpFtE.2YYhIqBys50rzINoF1kBUJa8uwr4je6VKHEd_b-v3yuyx_o5Gjrf5PRZVegfjX_8TWxVdtmf-5vUHEVMAKmwrg
https://www.researchgate.net/scientific-contributions/20476536_F_Merkt?_sg=EHqd7vK63yqwXj9TY51hv1MdBsX3qJFZL4MO4f7TZZVgWEyM4sL_o0pNH5PnXZ4_fcwpFtE.2YYhIqBys50rzINoF1kBUJa8uwr4je6VKHEd_b-v3yuyx_o5Gjrf5PRZVegfjX_8TWxVdtmf-5vUHEVMAKmwrg
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/

2. CoxonoBa HMpuna BrnamumupoBHa, n-p ¢us.-mar. Hayk, npodeccop, kadeapa
bu3MYecCKO W KOUIOMAHOM XuMHHM HanuoHampbHOTO — HCCiIenoBaTelbckoro ToMCKOTo
roCyJapCTBEHHOT'O YHUBEPCUTETA, podeccop.

3. CamconoBa Jlro6oBr ['aBpunioBHa, kaHna. (u3.-MaT. HAyK, CTapIIMi Hay4YHBII
COTPYAHUK, Kadeapa Gpusmueckoid M KOTOUTHON XUMHKM HaloHalIbHOTO MCCIe10BaTeIbCKOrO
ToMcKoro rocy1apcTBEHHOIO YHUBEPCUTETA, TOLICHT



