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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuunnuna «Pe3oHaHCHBIE METOJBI B XMMHUM» BXOJUT B HPOrpaMMy MarucTpaTypbl
«CoBpemeHHass UHTerpaTuBHas xuMus» 1o HampasiaeHuto 04.04.01 «Xumus» u uzydaercs B 3
cemectpe 2 kypca. Huctmmiuny peanusyer Kadenpa oOmeli m HeopraHW4ecKOW XUMUMU.
JucuumnirHa cocTouT U3 2 pasnenioB v 10 Tem u HanmpaBiieHa Ha U3y4yeHHe 0CHOB MeToA0B DIIP u
SMP cniekTpockonuu.

Lenpr0 OCBOEHMS NUCLUMIUIMHBI SBISIETCS O3HAKOMJIEHHE ydamuxcs ¢ ocHoBamu OIIP u
SIMP cnekrtpockonuu. M3ydeHne pe3oHaHCHBIX METOJIOB SIBJISIETCSI HEOOXOJMMBIM B IOATOTOBKE
COBPEMEHHOT0 CHEIUAINCTA B XUMHU. ITO 00YCIOBIEHO HIMPOKUM MPUMEHEHUEM STUX METOOB
B HAyYHBIX MCCJICIOBAHUSIX U HA MPaAKTHKE. B TaHHOM Kypce MarHUTHBIM PE30HAHCHBIM METOJaM
yAENseTCsl BHUMAHUE C TOUKH 3peHHs 2PPEKTUBHOTO UX MPUMEHEHUS B aHAJIN3€ HEOPTraHUYECKUX
00BEKTOB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHbBI

OcBocHHE TUCIHMIUINHBI «Pe30HaHCHBIE METOBl B XHMHMY HAMPABICHO HA (OPMUPOBAHUE
y 00yYaronuxcs CIEeIYIOINUX KOMIIETEHINH (4aCTH KOMIIETeHIIUH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)

CrocoOeH MmIaHupoBaTh padoTy
BBIOUPATH aJICKBATHBIC METOMBI

peLIeHNs Hay4yHO- [1K-1.2 Beibupaer 3kcriepuMeHTaIbHBIE W PaCYeTHO-
IK-1 HCCIIeI0BATEIbCKUX 3a/1a49 B TEOPETHYECKNE METO/IbI PEIICHHS TIOCTABICHHON 3a/1a41 UCXO/s 13
BBIOpAaHHOW 00JIACTH XMMHUH,  |MMEIOLIMXCS MaTepHabHBIX U BPEMEHHBIX PECYPCOB;

XUMHUYECKON TEXHOJIOTUU WIH
CMEXHBIX C XMMHEH HayKax

CriocobeH Ha OCHOBE
KPUTHUYECKOTO aHaIn3a
pesynbratoB HUP u HUOKP
OLIEHMBATh MEPCIEKTHBBI UX
IK-2 MPaKTHYECKOTO0 NPUMEHEHHUS 1
NPOJOJDKEHUS padoT B
BEIOpPaHHOW 00JIACTH XMMUH,
XAMHYECKOI TEXHOJIOTHH HIIH
CMEXKHBIX C XUMHUEH HayKax

[TK-2.1 Cucremaruzupyer HHGOPMAIHIO, TOJYYESHHYIO B X011
HUWP u HUOKP, ananu3upyeT ee 1 CONOCTaBIsIeT C
JUTEPaTypHBIMHU TaHHBIMIL.;

[1K-2.2 Onpenensier BO3MOXKHBIE HATIPABJICHUS pa3BUTHUS paboT U
MIEPCTIEKTHBBI ITPAKTHYECKOTO MPUMEHEHHS MOy IeHHBIX
Pe3yNbTaToB;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucuumnnuHa «Pe3oHaHCHBIE METOJBI B XMMHH» OTHOCHTCS K OJOKY MO BbIOOpY Ojoka
00pa3zoBaTeNbHON TPOTrPaMMBbI BBICIIIETO 00pa30BaHUSI.

B pamkax o0Opa3zoBaTeslbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOy4YarOIIMECs TaKxKe
OCBaMBAIOT JIpyrMe JMCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS AUCIUILUINHBI «Pe30HaHCHbBIE METO/IBI B XUMHUN.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTByOIIHE IMocaenyroime
HIngp Hanvenosanue HHCEI/II:[JII/IHLI;,MOILIII)’JIH )Jncunnnnl:l)lil/;duonynn
9 9

KOMUICTEHIMH NPaKTHKU* NPaKTHKU*




IpenmecTByrommue Hocnexyromue
Mudg Haumenosanue ﬂncEn):mngJMOI; JIN nncunnﬂnl:lil/;auon JIN
P KOMIIETeHIIHH . YT, % Y,
NPAKTHKH NPaAKTHKHU
HayuHbli ceMuHap;
Brinonnenue marucrepckou
JACCEPTALH;
Opranuszanus 1 IIaHNPOBAHUE
HayYYHBIX UCCIICJOBaHNH;
Teopus u poOIIeMbl HU3UIECKOIH
XHMUH;
Cnoco0eH MmIaHupoBaTh AHanu3 JaHHBIX B XMMUHY;
paboTy 1 BBIOMpATh XuMHsT HAHOCTPYKTYPHUPOBAHHBIX
aJIeKBaTHBIE METO/IbI CHUCTEM;
.. | HayuHo -uccienoparensckas
peLICHUs Hay4HO- W36panHble ri1aBbl HEOPTaHUIECKON ABoTa:
TIK-1 HUCCIIENOBATENbCKHX 3a1a9 B XAMUH; p i
. ., | IIpenaunmomMHas MpaKTHKa;
BEIOpaHHOM oOnacT xuMuw, | V30paHHBIE TI1aBBI aHATUTHIECKOH
XMMHUYECKOH TEXHOIOTHH XHMUH;
WM CMEKHBIX C XUMHUEH CoBpeMeHHbIE TIPOOIEMEI
HayKax OpPTaHN4YeCKOH XUMMHU;
CoBpeMeHHBIE TPOOIEMBI
HEOPTraHUYECKOW XUMUU;
IIponBuHyTas aHaTUTHYECKAs
XUMUS;
W36paHHbIe I1aBbl OpraHMYeCcKoi
XUMUH;
CrnocoGeH Ha OCHOBE
KPUTHYECKOTO aHAIM3a
pesyneratos HUP 1 Opranuszanus 1 IIaHUPOBAHUE
HUOKP ouenuBath p P o
HayY4YHBIX UCCIIEJIOBaHUH; Hayuno -uccnenoBarenbckas
MEPCTIEKTHBEI NX .
Hayunsrit cemnHap; pabora;
[K-2 MPaKTUYECKOr0 NPUMEHEHUS

U IPOJIOJIKEHHs padoT B
BBIOpaHHOW 00JIACTH XMMUH,
XAMHUYECKON TEXHOJIOTUH
WA CMEXHBIX C XUMHUEH
HayKax

BrinonHeHue marucrepckoi
JUCCcepTaIny;

IIpenaunioMHas mpakTHKa;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueit komnereniuii u CYII OIT BO

** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYI0EMKOCTh JUCIUILTUHBI «PEe30HaHCHBIE METO/IBI B XMMHM» COCTABIISIET «3% 3a4CTHBIC €IMHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUsi 00pA308amMenbHOU NPOSPAMMbL 8blCUIC20 00pA308aHUSL OISl OYHOU (HOPMbL
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 72 72
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Homep
pasiena

HaumenoBanmue pazaesna
AUCHHUTLIUHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbl

Bun
yueOHoit
padoThI*

Paznen 1

Cnextpockomnust DI1P

11

dusnueckue ocHOBEI MeToaa DIIP

YcnoBus BOSHUKHOBEHUS pe3oHaHca. [IpaBuia oTbopa.
Penakcanus.

JIK

1.2

Texuuka crexrpockonuu IIIP

[puHumne! pabots criekTpoMeTpoB. [Ipurorosnenue nmpod. Beidbop
yCIIOBUH peructpaiuu cnektpos. [Ipeacrasnenue cnektpa JIIP.

JIK

13

XapaxktepucTuku crexkrpos OI1P

dusnueckuii cmpica napamerpos criektpa OIIP. [Tonoxenue,
UHTEHCUBHOCTD, LIIMPHUHA U GopMa JIMHHH.

JIK

14

Crextpsl OIIP panukanos

Crextpsl OIIP pagukanoB ¢ OHIM HECTIAPEHHBIM AJICKTPOHOM.
Paciernienue B HyJIeBOM IoJIe, TOHKas CTpyKTypa criekTpoB OI1P.

IIpupona cBepxtonkoro B3aumoaeicteus (CTB). Koncranter CTB.

PacmmpoBka ciextpa DI1P.

JIK

1.5

Crnekrpbl DI1P KaTHOHOB EPEXOTHBIX
METaIIOB

Anmsotponus g-dpaxropa. [Ipamenerne JI1P B HeopraHudeckoit
xumun. OnpeseneHre CTpoeHus BelecTs o cnekrpam DI1P.

JIK

Paznen 2

Cnextpockonust IMP

2.1

Dusnyeckue ocHoBBI MeToxa SIMP

XapakTepHCTHKA aTOMOB 10 SIIEPHBIM CIIMHAM. B3anMoneiicTaue
SIIEPHOTO CIMHA C BHEIIHUM MarHUTHBIM TOJEM. Y CIIOBUS
nostydeHus cuekrpoB SIMP. [Tonsitue o penakcauu

JIK

2.2

Texnuka crnekrpockonuu AMP

[Mpuannn padoTs! criekrpomeTpoB. [Ipurorosnenne o6pa3oB Ams
3aIIMCH CIIEKTPOB: PACTBOPHUTEIH, CTAHAAPTHI, KOHIIEHTPALIUH.
IIpencraBnenue crnekrpa SIMP.

JIK

2.3

XapakrepucTuku criektpos SIMP

Xumuyeckuit capur. 11Ikaasl XUMHUYECKHUX CIIBUTOB.
BHyTtpumonekynsipHble HakTopbl, BIUsONMe Ha XumcaBur. CrinH-
crHOBOE B3aumozeicTeue (CCB): 4ncio KOMIIOHEHTOB,
koHcTaHThl CCB, OTHOCHTEIbHAs HHTEHCUBHOCTh KOMIIOHEHTOB
MyJbTHIUIETA. XUMHUECKUIl 0OMeH. [lnHaMudeckas
CHEKTPOCKOTIHSL.

JIK

2.4

Crextpsl SIMP Ha pa3HbIxX sapax

Ocobennoctu SIMP Ha siapax 13C, 19F, 31P, 59Co, 195Pt.
JBoiiHol pe3oHanc. AHanu3 cnekTpos SIMP: oTHecenne
XMMC/BUTOB CUTHAJIOB, aHAJIN3 CHUH-CIIUHOBOTO PACLIETIIICHUS.
HsyxmepHas SAMP cnekrpockonus. Koppensaunonnas
CHEKTPOCKOMHSI, KPOCC-TIUKU.

JIK

2.5

ITpumenenue cnekrpockonuu SIMP B
HEOPraHUYECKOU XUMUH

Wnentudukanms Bemects 1o criektpam SIMP. MonenmupoBanue
cnektpoB SIMP HeopraHWMYecKux BEMIECTB, paciinppoBKa
CIIEKTPOB, ONpeesIeHue CTPYKTYphl. M3yueHne MexaHu3mMoB U

JIK




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

|

KnHeTuky peakuuit. SMP TBeprodasHbix 00pasios.

* - 3anonuseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynutopus s IPOBEICHUS 3aHATHI
JIEKIMOHHOTO TUIIa, OCHAILIIEHHAs
JlexmonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOCITH;
JIOCKOH (3KpaHOM) U TEXHHYECCKUMU
CpeJICTBAMU MYJIbTHMEINA TPE3CHTAIIHN.

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
oOydaromuxcst (MOKET UCTIOIB30BAThCS IS

TSt .
A . | MpOBEIEHUsI CEMMHAPCKUX 3aHATHI U
CaMOCTOSITEIILHOM 9
KOHCYJIbTAIINi ), OCHAIIIEHHAS KOMILICKTOM
paboTsl

CIIeMaIM3UPOBAHHON MeOenu 1
KoMnbroTepami ¢ gocrynom B JUOC.

* - ayAuTOpHs I CAMOCTOATEIILHON paboThl 00yvatoniuxcs ykasbisactcss OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECHEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:
1. Bpputsiko K.I1.; ComnukoB U.E.; Tan3u E.I1. OcHOBBI 1 pUMEHEHNE CIEKTPOCKOITUU
OIIP u SAMP B xumuueckux uccinenoBanusx. M| Murennekr, 2023
2. Honynsax C. H. Beeaenue B s1epHbI MarHUTHBIA PE30HAHC U MAarHUTHYIO
penakcanuo. MHOPA-M, 2026, 163 ctp.
Jononnumenvnas numepamypa:
Pecypcuol ungpopmayuonno-menekommynuxkayuourot cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYI
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-ombmuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcutetckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHCcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuit mocT»
2. ba3bl JTaHHBIX W TOUCKOBBIE CUCTEMBI
- QIIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKON TOKYMEHTALIUU
http://docs.cntd.ru/
- mouckoBas cucreMa Auaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomel 00y4arOWUxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexuuit no qucuuninse «Pe3oHaHCHBIE METObI B XUMHUM.




* - Bce y4eOHO-METOIUYECKUE MATePUANIBl JJII CAMOCTOSATEIBHONW PaboThl 00ydatOmUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuruimasl B TYUC!



PABPABOTYMUK:

JlouieHT

Pynnuuxas Ounbra
BuranseBna

Jonocnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit

Tloonuce

Damunus U.0.

Xpycraies Bukrop
Hukonaesuu

Jonoscnocms BYIT

PYKOBOJIUTEJIb OII BO:

3aBenytomnuii kageapoit

Tloonuce

Damunus U.0.

Bockpecenckuit Jleonnp
I'ennanpeBny

Honocnocms, BYIT

IHoonucw

Damunus 1.0.



