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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

OcHOBHOI 3amauedl BBICHIMX Y4YE€OHBIX 3aBEJCHUI SIBISIETCS TMOJrOTOBKA
CHEIUATUCTa C BBICOKHM YPOBHEM MNPOGECCUOHATHHOW KOMIETCHTHOCTH U
Pa3HOCTOPOHHETO  JIUYHOCTHOTO  Pa3BUTHUS, CIOCOOHOTO K  HEMPEPHIBHOMY
CaMOCOBEPLIEHCTBOBAHNIO, IIOCTOSSHHOMY IIOINOJIHEHUIO M PAaCIIUPEHUI0 CBOMX
3HAHUW U YMEHHM.

PazpaboTka HOBBIX MarepuaioB TPeOyeT COMPOBOXKACHUS COBPEMEHHBIMU
MeTOJaMHM aHaiu3a BemiecTBa. [lpu 3TOM KenareapbHO TIOJNyYEHUE TOJTHOM
uH(pOpMalMu ¢ MUHUMAIBHOM 3arparoil BpeMeHU u ycwinid. C 3TOW IENbI0 MOXKET
ObITh  MPENJIOKEHO, HCIOJIb30BaTh  COBOKYMHOCTh  (PU3MUECKUX H  (DU3HKO-
XUMUYECKUX METOJOB HCCienoBaHus BemiecTBa. OOOCHOBaHHE BHIOOpAa TOTO WU
WHOTO METO/a JOJDKHO Oa3upoBaThCsi Ha SICHOM IMOHUMAaHHWU €ro BO3MOXKHOCTEM,
JOCTOMHCTB M HenocTaTkoB. Kpome Toro, BIOOp MeTO/la BO MHOTOM ONpEEiseTCs
TEMH LIEJISIMU U 33/1a4aMU, KOTOPBIE CTOST Mepe]] UCCIIeI0BATEIEM.

[enpto wu3yuyeHus AuCHUIUIMHBI «Du3ndeckre METOAbl HCCIIECIOBAHUS»
aBrsgerca: (opMHUpOBaHHE CTYJEHTAMU 3HAHUW O CYTH PA3IUYHBIX (U3MUECKHUX
METOJI0OB HCCIIEIOBaHUSl BEIIECTBA M WX HCMOJb30BaHUE MJI1 U3YUYEHUS CTPOCHMUS
XUMUYECKUX COCAMHEHUHN, MX PEAKIIMOHHOW CIOCOOHOCTH, MPUPOJBI XUMHUYECKUX
B3aUMOJICMCTBUN U NIPEBPALLICHUM.

B cdepe mosHaBarenbHONW AESITCIBHOCTH JaHHAS JAUCIUIUIMHA HMEET CBOCH
IEJTbI0 TPUOOPETCHHE BBICOKON BOCTPEOOBAHHOCTH BBITYCKHHKA HA PBhIHKE Tpyaa. B
o0acT  BOCMUTAHHUS JIMYHOCTH TpECIeayeTcs 1eib Pa3BUTHs HAydyHOW U
npodeccuoHaNbHON  THUKHM, TBOPYECKUX CHOCOOHOCTEH, KOMMYHHUKATUBHOCTH,
HaCTOMYHUBOCTH B IOCTHXKEHUH LIEIIH.

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

OcCHOBHBIE 3aJa4un N3YYUYCHUA JUCIUITIINHBI «Dusznyeckue MCTOAbIL
HCCICAOBAaHU A 3aKITOYA0TCA B

. dbopMUpPOBaHUU TPEJACTABICHUN O pOau (PU3NUYECKUX METO]OB
WCCJIeIOBAaHMS B XUMUU;

. U3YYCHHUH TEOPETUUECKUX OCHOB PA3TUYHBIX (DU3HMUYECKHX METOJIOB;

. yIJIyOJICHHOM W3YyYeHHH TPUMEHEHHUS COBPEMEHHBIX (HHU3UYECKUX

MCTOOOB UCCIICAOBAHUA B HAYYHBIX W ITPAKTUYCCKHUX LCIIAX.

1.3 IlepedyeHb NJIAHHUPYEMBIX Pe3yJdbTATOB OOYYeHHS] MO JAUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHMst No AUCUMNINuHE
OOCTWKEHUS| KOMMETEeHL N

OIIK-1: Cnioco0eH aHAIU3MPOBATH, HHTEPNPETHPOBATH M 000011ATH Pe3yJibTAThI
IKCNEPUMEHTAIbHBIX H PACYETHO-TEOPETUYECKUX PA0OT XUMHUYECKOI
HANPAaBJIEHHOCTH

OIIK-5: Cnoco0eH ucnoJib30BaTh HH(pOpMaIMOHHbIE 0a3bl JAHHBIX U A1aANITHPOBATH
CyLIEeCTBYIOIIHE MPOrPAMMHBbIE MPOAYKTHI /ISl pellieHus1 3a1a4 npogecCHOHAIbHOI
JeITeJIbHOCTH C y4€TOM OCHOBHBIX TPeOOBaHU MH(OPMALMOHHOI 0€30IIaCHOCTH
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YK-1: Cnoco0eH ocymiecTBJIATh KPUTHYECKUH AHAJH3 NMPO0IEMHBIX CHTYalMil HA
OCHOBE CHCTEMHOI0 MOAX0/1a, BEIPA0aTHIBATh CTPATETHIO e CTBHIA

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI
S3BIK peanu3anuu TUCUUIUIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyercst 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTtHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. 1.MeToabl onpeaesieHNsi AUNOJIbHBIX MOMEHTOB MOJIEKYJI

1. O0uue npeacTaBieHus O MPUPOJIE AUMTOJIBLHOIO
MOMeHTa. MeToabl OnpeeaeHus JUIOJIbHBIX MOMEHTOB
OCHOBAaHbI Ha HAX0XKJICHUH OPUEHTALIMOHHOTIO Y peKTa
MIOJISIPHBIX MOJIEKYJ B IIPHIIOKEHHOM JJIEKTPUYECKOM I10JIE.
MeToapl, OCHOBaHHBIE HA MUKPOBOJIHOBOW CIIEKTPOCKOIINN
Y MOJIEKYJIAPHBIX ITy4KOB. PacueTHBbIN armapar MeToaa
JUIOJIBHBIX MOMEHTOB.

2. PacueTsl AUMOIBHBIX MOMEHTOB I10 IaHHBIM JJIs1 IEPBOTO
¥ BTOPOTO MeTOJ10B Jlebast u ¢ MCIoIb30BAHUEM BEKTOPHOM
CXEMBI B paMKax KOHIICMIIUHU TPYIIOBBIX MOMEHTOB

2. 2. CIeKTPOCKONUYeCKHE MeTObI AHAJIH3A

1. Macc - ciektpockonus. MloHHas Macc-CleKTPOMETPHSL.
Onucanue npubdopa. UyBCTBUTEILHOCTH M Pa3pEIICHHE.

KanubpoBka u koiaruecTBeHHbIN aHanu3. MHTeprperanus
Macc-cekTpoB. Biausaue uzoronos. SIMS-u3o0paxenus.




2. KonebarenbHast CIEKTPOCKOIIHSI.
KBanToBOMeXaHUYECKHUI TTOAXO/] K OIMMCAHHIO
KOJIeOaTeIbHBIX CIIEKTPOB. Y POBHH SHEPIUHU, UX
KJIaccudukanys, GyHI1aMeHTaTbHbIe, 00EpPTOHHBIE U
COCTaBHBIE 4acTOTHI. [IpaBuiia 0TOOpa 1 MHTEHCUBHOCTH B
UK nornouenuu u B cnekrpax KP. Knaccuueckas 3agaga o
KOJICOAHUSX MHOTOaTOMHBIX MOJICKYJI. AHATN3 HOPMAITbHBIX
KOJIeOaHU MOJIEKYJIBI TIO SKCIIEPUMEHTAIBHBIM JIaHHBIM.
Conocrasnenne UK u KP ciekTpoB 1 BBIBO/IBI O
CUMMETPUHU MOJIEKYJIBI. XapaKTEPUCTUIHOCTh HOPMATHHBIX
KojeOanuii. OrpaHMYeHUs] KOHIICTIIIUU TPYIIIOBBIX YacTOT.
OmnpeneneHue CHUIOBBIX MOJIEH MOJEKYJIBI M TpodeMa ux
HeoHO3HaYHOCTH. [I[pruMeHeHre MeTo10B KosiebaTeTbHOM
CHEKTPOCKOIUU JIJIsl KaUeCTBEHHOTO U KOJIMYECTBEHHOTO
AQHATM30B U JIPyTHE IPUMEHEHHUS B XUMHUU. TEXHUKA U
metonuku UK criekrpockonuu u cnektpockonuu KP,
MIPEUMYIIIECTBA JIA3EPHBIX HCTOYHUKOB BO30Y K ICHUS.

3. DAEKTpOHHAsA CIEKTPOCKOIHUS ISl XUMUYECKOTO aHATn3a
(OCXA). Cnenuduka B3auMoIeHCTBUS HOHU3UPYIOIIETO
n3iydeHus ¢ BemectBoM. OcHoBbl MeTos1a JCXA.
Bo3moxxHOCTH MeTO/a, JOCTOMHCTBA U HEJIOCTATKH.
YyBCTBUTENBHOCTH U pa3pelieHue.

4. UnTepnperanus pe3yJbTaroB Macc-CIeKTPOMETPUN

5. Kitaccuueckoe paccMoTpeHHe KoJIeOaHH MPOCTHIX
MHOTOaTOMHBIX MOJIEKYJI. BBeieHue eCTeCTBEHHBIX
KOOpIMHAT, y4eT cuMMeTpuu. Mcronp3oBaHre KOHIETINH
TPYIIOBBIX YaCTOT B CTPYKTYPHOM aHAIIU3E

6. Unentuduxaius 31eKTpOHHOTO COCTOSIHUS
OTIpEIeNIIEMOTO JIeMEHTa

3. 3. Pe3zoHancHBIe METOABI MCCJIEI0BAHUSA




1. SAnepHbIit MarHUTHBIN pe3oHaHc. DU3nyecKue OCHOBBI
SIBJICHUS SIICPHOTO MAarHUTHOTO pe3oHaHca. CHITHE
BBIPOXKJEHUS CIIMHOBBIX COCTOSIHUM B TOCTOSIHHOM
MarHMTHOM TI0JI€. Y CJIOBUE JIEPHOTO MAarHUTHOTO
pe3oHaHca. 3aceICHHOCTh YPOBHEH YHEPTUH, HACKIIIICHHUE,
peraKkcalroOHHbIE MPOLECCHI U IIMPUHA CUTHATIA.
XUMUYECKUHN CIBUT U CIIMH-CIIMHOBOE PACIICTVICHUE B
cnekrpax IMP. KoncranTta sxpaHupoBaHus siipa.
OTHOCHUTENBHBIA XUMUYECKUI CIIBUT, €r0 ONPEIECICHUE U
UCIOJIb30BaHHE B XUMUU. CIIMH-CIIMHOBOE B3aUMO/ICHCTBUE
A11ep, ero MpUpoIa, YNCIO0 KOMIIOHEHT MYJIbTUILIETOB,
pacrpe/ielieHe HHTEHCUBHOCTH, MPABUIIO CyMM.
XUMUYECKUH CIBUT U CIIMH-CIIMHOBOE PACIICTVICHUE B
cnekrpax IMP. KoncraHnTa sxpaHupoBaHus sizipa.
OTHOCHUTENBHBIN XUMUYECKUI CIIBUT, €r0 ONPEICICHUE U
UCIOJIb30BaHuE B XUMUU. CIIMH-CIIMHOBOE B3aUMOICHCTBUE
A51ep, €ro MpUpo/ia, YNCIO0 KOMIIOHEHT MYJIbTUILIETOB,
pacrpeieieHle HHTEHCUBHOCTH, MPaBUIIO CyMM. biiok-
cxema criektpoMerpa SIMP, TUIIBI CIEKTPOMETPOB.
XapakTtep 00pa3LoB.




2. DNEeKTPOHHBIN MapaMarHuTHBINA pe3oHaHc. [[puHIMIBI
CIIEKTPOCKOIUHU 3JIEKTPOHHOTO NTapaMarHUTHOTO
(cmuHOBOTO) pe3oHanca. Y cnosus DIIP. g-DakTop u ero
3HaueHue. CBepXTOHKOE paciieruienne curnaina J1IP npu
B3aMMOJICHICTBUU C OJTHUM U HECKOJIbKUMU siapaMu. Yucio
KOMITOHEHT MYJIbTHILIETA, pacrpeielieHue NHTEHCUBHOCTH.
Koncranta CTC. Tonkoe pacuierenue. [llupuna nuauii.
[Ipunoxenne merona DIIP B xumuu. M3yuenue
MEXaHU3MOB XUMUYECKUX peaKIni. XUMHUUYECKas
MOJISIPU3AIUS AIEKTPOHOB. OmnpeereHne CBOOOTHBIX
PaIMKaIoB U IPYTUX MapaMarHUTHBIX LIEHTPOB.
Hcnonb3oBanue CIMHOBBIX METOK. bilok-cxema
criekrpometpa DIIP, ocobenHoCTH

3. Metog simepHOro KBaipynoiabHOTro pe3oHanca. [Ipuniumn
JEUCTBUS SIIEPHOTO KBAAPYIOJIBHOTO pe3oHanca. OCHOBBI
MeTo/1a. Bo3aMOXKHOCTH METO/1a, TOCTOMHCTBA U
HeJocTaTKu. YyBCTBUTEIBHOCTD U pa3pelleHue.

4. Meron sinepHoro ramma-pe3oHaica. OCHOBBI METOA
SII'P. Bo3MOKHOCTH METO/Ia, JOCTOMHCTBA M HETOCTATKH.
UyBCTBUTEIBHOCTH U paspelieHue. FI30MepHbIE CABUIN.

5. Onpenenenue CTPyKTypbl MOJIEKYJIbI 10 XUMUYECKUM
CABUT'aM U CIIUH-CIIMHOBBIM PaCILEIICHUSM B CIIEKTPax
SAMP. Tunamuueckuit AMP, nsyuenre oOMEHHBIX U APYTUX
OBICTPONPOTEKAIOIINX MPOLIECCOB

6. Ctpykrypa cniektpoB DIIP; uzyueHmne KuHETUKH U
MEXaHU3MOB PEAKIINI

7. MeTon s1epHOro KBaAPYIOJILHOIO PE30HAHCA

8. MeTtoJ s1IepHOro raMMa-pe30HaHca




9. K camocTosiTenpbHOM paboTe CTYJIEHTOB OTHOCUTCS
popaboTKa TEOPETUIECKOTO Marepuaia, pericHne
JOMAIIIHUX 33]a4, MOAT0TOBKA K C/ladye 3a4yeTa

36

10. K cnaue 3a4era 10MyCKAIOTCS CTYACHTHI YCIIEIITHO
pEeUIUBIINE U 3AIUTUBIINE JOMAIITHUE 3aa4H.

Kpurepuu orieHku:

OIICHKA «3aYTEHO» BBICTABIIAECTCS 00yUarOLIEeMyCsl, €CJIH B
OTBETE BEPHO M3J105keHO HE MeHee 60 % marepuana u He
JIOTYIIEHO CYIIECTBEHHBIX HETOYHOCTEH;

OIICHKA «HE 3aYTCHO» BBICTABIISCTCS 00YyUaroIIeMycs,
KOTOpPBIN HE 3HAET 3HaUNTENbHOMN YacTh (06osee 40 %)
TEOPETHYECKOT0 MaTepHaia U JOIMYCKAeT CYIeCTBCHHbBIC
OIIINOKH.

Bcero

36

36

36
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4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.2 JIulieH3UOHHOE U CBOOOJHO PACIPOCTPaHsieMoOe NMPOrPaMMHOe

o0ecreyeHune, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, HA KOTOPOE YHUBEPCUTET HMeeT JIMIEH3UI0, 2 TAK/Ke CBOOOTHO
DacnpOCTNaHsieMoe MDOrNAMMHOe of0ecreyeHue):

1.
2.

Microsoft Office Professional Plus 2007.

[Mpunoxenuss ChemOffice Ultra 11 - makeT yTUIUT 111 XUMHUKOB, TaKUX KaK:
ChemDraw, Chem3D, ChemFinder, ChemACX

4.3 UnTepHeT-pecypchbl, BKIKYas NMpodeccuoHaIbHbIe 0a3bl JTaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

Hayunas Onexkrponnas bubnuoreka e-LIBRARY.RU. IlonHoTekcToBas
kosekuus «Poccuiickue akagemMuueckue sKypHaisl on-line» (M31aTeiabCTBO
«Hayxka») Bxiatouaet 139 xypHanoB. 3aKI0YEHO JTULEH3NOHHOE COIAlIEHUE
(mo HOs1Ops 2021 T.) 00 WCTIOIB30BAaHUH PECYPCOB CO CBOOOIHBIM JJOCTYIIOM C
KOMITbIOTEPOB YHUBEPCUTETCKOM ceTH. — Pesxum noctyna: http://elibrary.ru/.

Nature Publishing Group — rogoBas moanucka Ha Hay4HbIE HJIEKTPOHHBIC
xKypHae! u3aarenscTBa Nature Publishing Group: Nature Materials, Nature
Nanotechnology. — Pexxum noctyma: http://www.nature.com .

EBSCO Journals (komnanust EBSCO Publishing) — anexTpoHHBIE KypHATHI.
Bcero 6onee 7000 Ha3BaHMI KYpPHAIOB, 3,5 THICSYH PELEH3UPYEMBIX
KypHanoB. — Pexxum noctyna: http://search.ebscohost.com

4.Cambridge University Press - mocTyn K TEKyIIMM BBIITYCKaM KypHaJIOB
u3narenscTB Cambridge University Press (¢ 1996-2015 1r) . — Pexxum
noctyna: http://www.journals.cambridge.org

5.Royal Society of Chemistry. — Pexxum nocryna: http://www.rsc.org

6.Elsevier - moctyn k Freedom Collection uzgarensctsa Elsevier. B
komrurekT noanucku Freedom Collection uznarenscrBa Elsevier Bxoasar
AJIEKTPOHHBIE HAYYHBIE MMOJTHOTEKCTOBBIC KYyPHAIBI IO BCEM 00JIaCTSM HayKH,
TEeXHUKHU, MENIIMHBI, pa3MenieHHbIe Ha mardgopme ScienceDirect, (23
MpeIMETHbIE KOJIJIEKIMH), oxBar 0ojiee 1900 Ha3BaHuUil KypHAOB. ApXUB
2010-2014 rr. . — Pexxum noctymna: http://www.sciencedirect.com

7. DNEeKTpOHHAs XUMHUUYECKas SHIIUKIIONEANS — OH-JalH. . — Pexxum nocryna:
http://www.xumuk.ru/encyklopedia/.

8. CaiiT mo MPUMEHEHHIO METOJOB MareMaruyecKol CTAaTUCTUKHU U
TEOPHUU BEPOSITHOCTEH B aHATUTUYECKON XUMHUU AJIs1 00pabOTKH PE3yIbTaroB
QHATUTUYECKUX U3MepeHuil. — Pexxum noctyma: http://chemstat.com.ru/

CripaBOYHUK IO XMMHU: OCHOBHBIC TIOHATHS, TEPMHUHBI, 3aKOHBI, CXEMBI,
dbopmyIibl, cipaBo4YHBIN Marepuan, rpapuku / JI. H. baunos, U. JI.
[Tepdunona; Cankr-IleTepOyprckuii HOIUTEXHUUECKUN YHUBEPCUTET. -
Mockaa: IIpocnexr, 2010. - 155 c.
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11. DnexTpoHHO-OMOIMOTEYHas cUCTeMa Znanium.com MpeIoCTaBIIsIeT
3apEeTUCTPUPOBAHHBIM ITOJIH30BATEISAM KPYTIIOCYTOYHBIN JOCTYH K
AJIEKTPOHHBIM M3/IaHUSAM U3 JTF0O0N TOUYKH MHpPA IIOCPEICTBOM ceTH MHTEepHeT.
-Pesxxuma noctymna: http://znanium.com/

S ®@oH OLIEHOYHBIX CPEJICTB

OrneHOYHBIE CPEICTBA HAXO/SATCS B MPUIIOKEHUU K PabOYUM Mporpammam
JTUCIUTLIINH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS JIJIsl OCYLIECTBJICHMSI
00pa30BaTeJIbHOIO NMPoLEcca MO0 JUCHHUILINHE (MOLYJII0)

JI1st uTeHus TeKUUI UCIOIb3yeTCs ay AUTOPHsL, 000PY10BaHHAs MYJIbTUMEANIHBIM
obopyaoBanueM. [IpakTuueckue 3aHSITHsI MIPOBOJSATCS B yUeOHOM ay TUTOPUU C
UCIIOJIb30BAHUEM JIOCKH.
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