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PaGouas mnporpaMma cocraBrenma B cooTBercTBHH ¢ DeepalbHBIM rocy1apCTBEHHBIM
00pa3oBaTe/IbHBIM CTAHJAPTOM BBICIIEr0 OOpPA30BaHUsS 10 HANPABICHHUIO IOATOTOBKM 04.06.01
Xumuyeckne Hayky (YpOBeHb MOATOTOBKHM KaIpOB BEICIIEH kBamupukanun) (yreepxaen IIpukazom
Munncrepersa o6pasosanms u Hayk PO or 30.07.2014 Ne 869)

PABOYAS TIPOTPAMMA PACCMOTPEHA U OJIOBPEHA na 3acemanuu YueHOro cosera
UpHX CO PAH mporokon Ne 4 ot « 2} » _wa.e 2021 T.

HavansHuk oTea acnupanTyphl K.X.H. ('7%%% /HH Tpodumona

1. Hesm u 3agaun yaeOHO0I quCHUIITHHBI

PaccmarpuBaemas cuumniMEa OTHOCHTCS K (haKy/IbTATHBHBIM IMCLMILIHHAM TIPU IOATOTOBKE
acCHHUpaHTOB, 00yYaromuXcs 1o IpoGUIEO BEICOKOMOIEKYIISPHBIE COEIMHEHHUS.

Ilenbi0 M3y4YeHHs MHCHHMINIMHBI SBISETCA NPUOOpeTeHHE (YHIAMEHTANbHbIX 3HAHWN M
NPAaKTHYECKUX HaBBIKOB, HEOOXOMMMBIX UI1 NPO(ECCHOHATHLHON HAyYHO-HCCIIEI0BATENBCKON U
00pa3soBaTebHOM JEATENPHOCTH B 00JIACTH XUMUU JIEMEHTOOPraHWYECKIX COEIUHEHMH U B CMEKHBIX
obnacTsax Haykd, (OPMHMpPOBAHHE KOMIICTEHIHH B 00NAacTH (U3HKO-XHMHUECKHX METOJIOB
YCTQHOBJICHHS COCTaBa W CTPOCHHs 3JIEMEHTOOPIaHUYECKHX COCMHHEHUH, (OPMHpPOBAHHE HABBIKOB
CaMOCTOSTE/IbHOM paboThl ¢ NpUOOPHOH M aHAIMTHYECKOW 0a3oil (PU3MKO-XHMHYECKHX METOIOB
aHajm3a, KOMIBIOTEPHBIM TTAPKOM U OH-JIaiftH Oa3aMu JaHHEIX.

3agaun QUCHHUILIHHDBI,

* (opmupoBanue NpeaCTaBICHUH 06 H3yYEHUH CTPYKTYPHI 2IEMEHTOOPraHNYECKHX COSIMHEHHIA
metoznoMm AMP cnekrpockomnuy;

® O03HaKOMJICHHE C OCHOBAMH BaKHEHIIMX COBpeMEHHBIX MeTomuk SIMP cmekrpockonuu M uX
IPHIIOKEHUAMH 110 U3YYCHUIO CTPYKTYPHI;

* (opMHpOBaHME HABBIKOB M YMEHHUH MOJydeHus W uHTeprperammu IMP crekTpockomun s
YCTAHOBJICHHSI CTPOCHHUS 3JIEMEHTOOPTAHUYECCKUX COCAMHEHHH B COBOKYIHOCTH C JAPYTHMHM
(U3HKO-XUMHUYECKHUMH METOIAMH.

2. Mecro qucuunauusl B crpykrype OOII

2.1. Vuebnas jucrmmumna OTI2  «IIpumenenne SIMP-CeKTpOoCKONHM IS H3YdYeHHS
CTPYKTYPhI ~ SJICMEHTOOPTaHHYECKMX  COEJAMHEHHH»  BXOAMT B BApUATUBHYIO  4acTb
MEXIUCLHUIUIMHAPHOTO TIpodeccuoHambHoro Mo ysis OOIT.

2.2. lannas mporpamMma CTPOMTCS HA IPEEMCTBEHHOCTH MNPOrPAMM B CHCTEME BBICIIETO
oOpasoBanuss W TpenHasHaueHa s acmupantoB UpUX CO PAH, npomenmmx o6ydeHHe Mo
IporpaMme NOATOTOBKH MaruCTpOB HJIM CIEHHANHCTOB, IIPOCTYIIABIINX COOTBETCTBYIONIME KyPChI U
UMCIOMUX II0 HUM IOJIOKHTENbHBIE OLUECHKH. JInd ocBoeHus mucuuiummubel «IIpumenenue SMP
CIIEKTPOCKOIIMYU Ul U3YYIEHHS CTPYKTYPBI SJIEMEHTOOPraHWYECKHX COEIMHCHHUI» TpeOyIOTCS 3HAHUA
H YMEHHUs, NPUOOPETEHHBIE OOYYaIOMMMMCA B pE3yJbTaTe OCBOCHHs psijia IMpeIuIecTBYIONHX
JMCUMIUINH (pa3eioB AUCLUILINH), TAKAX KaK:

—  Du3HKO-XUMHUYECKUE METO/IbI aHAIM3A;

- Oprannyeckasi XUMusi;

— Ousnyeckas XUMHS;

— AHaJIMTHYECKAs XHMUS,

- KganToBast xumus;

- Crpoenue BemiecTna.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

[Ipouecc wu3ydenus gucumiuinHbl «lIpumenenne SAMP-cnekTpockonuu i U3YYEHUS

CTPYKTYpPBhI DJIEMEHTOOPTaHUYECKHX COCAMHCHUI» HaIMpaBiIeH HAa (OPMUPOBAHUE DSJIECMECHTOB
cieayrommx komnereHuut B coorBerctBUUM ¢ OOIl mo wnampaBinenuto mnoaroroBku 04.06.01
XuMuueckue Hayku, Tpoduib BEICOKOMOIEKYISIPHBIC COSTUHCHUS

>

Oobwenpogpeccuonanvnovle KomnemeHyuu:

CriocoOHOCTh €CaMOCTOSITENIBHO OCYILECTBIATh HAyYHO-HUCCIIEIOBATENbCKYIO JEATEIbHOCTh B
COOTBETCTBYIOLIEH MPO(ecCHOHAIBHON 00JaCTH C HCHOJB30BAHHEM COBPEMEHHBIX METOOB
UCCIIeI0OBaHMS U HHPOPMALIMOHHO-KOMMYHHUKAITMOHHBIX TexHosorui (OITK-1);
Ilpogheccuonanvuvie komnemenyuu:

YMeHue npuMeHsITh (U3UKO-XUMHYECKHE METObI UCCIICIOBAHUS CTPYKTYPHI BEIIECTBA, 3HAHUE
OCHOB  KBAaHTOBO-XMMHYECKOTO MOJCIHUPOBAHMS CTPOCHUS MOJEKYJIl M  PEaKIUOHHON
cniocooHocTH BemiectBa ([TK-4).

Ilo oxoHYaHMM U3y4YeHUSs AUCUHUILIMHBI ACTIMPAHTHI A0JKHbI OyayT:

3uamo:

TEOPETUYECKHE U METOJI0JIOTUYECKHe OCHOBBI MeTo1a IMP-criekTpockonuu;

® [IPUHIOMUIIBI, YCJIOBUA U METOAOJIOTUIO ITIPUMCHCHUA METO/1a ﬂMP'CHeKTPOCKOHI/II/I;
® BO3MOXXHOCTH METOAA HMP'CHGKTpOCKOHI/II/I B YCTAHOBJICHUU CTPYKTYPhI

AJIEMEHTOOPTAHMYECKUX COSTUHEHUH.
Ymemo:

o BBI6I/IpaTB HCO6XO,Z[I/IMLIC U OIITUMAJIbHBIC MCTOJAHWKH B paMKax MCETOOA HMP'CHGKTPOCKOHI/II/I

JUISl yCTAHOBJIEHUS CTPYKTYPBI 3JIEMEHTOOPTaHUYECKUX COCIMHEHNU;

® [IPOBOAUTDH I/IIIGHTI/I(I)I/IKaI_II/IIO QJICMCHTOOPIraHUYCCKUX BCIHICCTB MU OIIPCACIIATL UX CTPOCHHUC IIO

JanHbM SIMP-criekTpockonuu;

® OCYLIECTBJISITh NOMCK HH(OpPMALIMKM O CTPYKTYPHBIX IapamMeTpax 3JIEMEHTOOPraHUYEeCKUX

COG)II/IHGHI/Iﬁ C UCITOJIB30BAaHHUECM COBpeMeHHI)IX 633 JAHHBIX U ITOMCKOBBIX CUCTCM.
Hmems onovim:

® MHTEPNPETAlNN JaHHBIX, IMOJYyYEHHBbIX ¢ nomouelo SAMP-criekTpockonuu, mis Ucciaea0BaHUN

CTPYKTYPBI 2JIEMEHTOOPIaHUYECKNUX COCIMHEHNH;

¢ MOJCIIMPOBAHUS CIICKTPAIBHBIX U CTPYKTYPHBIX MMAPaMCTPOB 3JIEMCHTOOPIaHUYCCKUX BECIICCTB C

HUCIIOJB30BaAHUEM KBAHTOBO-XUMHNYCCKHUX MCTOO0B,

® HAlMMCAaHUWA HAYYHBIX OTUCTOB U cTaTeH.

4. CTpyKTYpa U cofepKaHue TUCHHIITUHBI
OO61ast TpyA0€MKOCTh IUCHUIUIMHBI cOcTaBisieT | 3aueTHas eauHuia (36 yacos).

4.1. CTpyKTypa TUCHUNINHBI

Ne HanmenoBanue O6bpemM yuebHOM paboTHL, 4 Bun
JUCLUIIINHBI Bcero Bcero W3 ayauTopHbIX CamocT. | UTOrOBOIO
ayautopH. | Jlekn. | JIa6. | Ilpakr. | KCP | paGora | KOHTpOJIs
1 | Ilpumenenne SAMP-
CIIEKTPOCKOITUH IS
W3YYCHHS CTPYKTYPhI 36 9 9 - - - 27 3auer
3JIEMEHTOOPTaHUYECKUX
COEIMHEHU I
4.2. Cogepxanne TUCUUIIMHBI
4.2.1. Pa3geiipl AMCHUILINHLI U BUABI 3aHATHI
Ne HanmeHnoBanue Bunel yueGHoI paboThl U TPYIOEMKOCTb, U @OpMBI TEKYILETO
pa3ieiioB U TEM Bcero | Jlekn. | JIa6 | [Ipakr | CP | KCP KOHTPOJIS
YCIIEBAEMOCTH
1 | OcHOBBI CHEKTPOCKOIINU 6 2 - - 4 - Ve THAL FOVIIOEON
SAMP wu cnekrpockonus Pyl
SIMP *H. orpoc




2 | CoBpeMEHHBIE  METOJIbI 6 1 - 5 - Y CTHBIN TPYNTIIOBOM
SMP criekTpockomnuu. ompoc

3 | AMP Ha sqpax, 4 1 - - 3 - Y CTHBIN TPYNIIOBOM
OTJIMYHBIX OT IPOTOHOB. onpoc

4 | OcobeHnHoctu 4 1 - - 3 -

CIIEKTPOCKOIIUH SIMP Y CTHBIN TPYNIIOBOM
(bTOpOpraHMyecKux oIpoc
COCIMHEHUM.

5 | OcoGennoctu 4 1 - - 3 -

CIIEKTPOCKOIIUHU SIMP Y CTHBIN TPYNIIOBOM
dhochopopraanvecKkux ompoc
COCIMHEHUM.

6 | OcobGennoctu 4 1 - - 3 -

CIIEKTPOCKOIIUH SIMP Y CTHBIN TPYNIIOBOM
KPEMHUNOPraHUYECKUX oIpoc
COCIMHEHU.

7 | Ocobennoctu 4 1 - - 3 -

CIIEKTPOCKOIIUH SIMP VY CTHBIN TpyNIIOBOM
XaJIbKOT€HOPTaHNYECKUX OIpoc
COCIMHEHU.

8 | Ocobennoctu 4 1 - - 3 -

CIIEKTPOCKOINHU AMP VYcTHBIN TpynnoBoit
METaJIJIOPIraHUYECKUX onpoc
COCTUHEHUH.

Bcero yacoB 36 9 - - 27 -

4.2.2. Conep:xkanue pa3aejioB M TeM JUCHUIITIUHbBI
Ne | HammeHoBaHue Copepxanue paszzena (TEMbI) Dopmsbl
pa3esioB U TEM IIPOBEJCHUS
3aHATHI

1 Tema 1. OcHoBbel | Beaenue. OcHOBHBIE IPUHLUIIBI dKcriepuMeHTa SIMP. Jlexuun,
cnektpockonuu | Xumuueckuid caBur. CriMH-CIIMHOBOE B3aUMO/IEHCTBUE U CEMHUHApBI,
SAMP n CIIMHOBBIE CHCTEMbI. CIIMH-CIIMHOBOE B3aUMOJICHCTBUE CaMOCTOSITEIb
CHEKTPOCKOMUSL | MPOTOHOB C IPYTUMH AApaMu. UHTEHCUBHOCTH CIIEKTPOB Has pabota
SMP H. SIMP H. Bausuue 3aps10BOM IJIOTHOCTH Ha

sKpaHupoBaHue. DPPeKThl coceTHUX Tpymil. I eKTs
KOJIBLIEBOTO TOKA. D()(HEKTHI FIEKTPHUUECKOTO MOJIS.
MexmMonexkysipHble B3aUMOAEHCTBHSI: BOJOPOIHAS CBA3b U
ad ekt pacTBopuTeneid. Mzotonueie 3¢ dexTsl.
Xumuueckue cABUry “H HEKOTOPBIX OpraHNYECKHUX
coequHenuil. Cnextpsl SIMP "Hu MOJIEKYJIsIpHas CTPYKTypa
coeIlMHEHNI. DKBUBAJICHTHOCTh, CHMMETPHS M XHUPaJIbHOCTb.

2 | Tema?2. DEPT u J-monynupoBaHHOe “criuH-3X0”. [IBymepHas Jlexuun,
CoBpemeHHbIE cnekrpockonus AMP. H-H COSY. C-H COSY (HSC). NOE | cemunapsl,
Meronas! AMP u NOESY. CaMOCTOATEIb
CHEKTPOCKOMUHU. Hasi paboTa

3 Tema 3. AIMP na | Ocobennoctu cniektpoB SAIMP sigep, OTIHYHBIX OT MPOTOHOB. | Jlekiuw,
a1pax, OTIMYHBIX | OTHOCHTENbHAS YyBCTBUTENbHOCTh. Co/iepKaHHe N30TOMOB. | CEeMHUHAPHI,
OT IIPOTOHOB. Jnana3oH XuMHU4eCcKUX CABUTOB. CIEKTPBI C pa3BsI3KON U CaMOCTOSITEIb

0e3 pa3Bs3ku oT MpoToHOB. CriekTpockornust SIMP Bc. Has pabora
Cnekrpockonus IMP N. Ocobennoctu JBYMEPHOU
criektpockonuu SAMP ¢ ydactuem sigep N,




Tema 4. Cnekrpockonusa SAMP BF. Xumunueckue casuru. Koncrautel | Jleximm,
Ocobennoctu CIIMH-CIIMHOBOTO B3amMoeiicraus F-F, 'H-1°F, PF-13C. CEMHHApHI,
CIIEKTPOCKOINHU H CrexTpsl pTOpOpraHUIECKUX COCTUHECHUMN. B¢ CHEKTPHI | CAMOCTOSITEIIb
SIMP (bTOpOpraHMYECKUX COCAMHEHUH. Has paboTa
dbTopoprannueck
MX COCIUHECHHIA.
Tema 5. Cnektpockonus SAMP 3P, Xumuueckue capuru. Koncrautel | Jlekmuu,
OcoOenHoctu CIIMH-CIIMHOBOTO B3aMMOJIEHCTBHS ¢ yaacTreM > P. H CEMHHapHI,
cnektpockonuu | CnexTpsl (ochopopraHMuECKUX COSAMHEHUN. B¢ CIIEKTPBl | CAMOCTOSITEIIb
SAMP dochopopraHndeckux coeTMHEHHN. Has paboTa
dbochopopranuye
CKHX
COCTUHEHUN.
Tema 6. Crnexrpockonust IMP “Si. 'H u °C cnexrpsr Jlexuum,
OcoOenHoctu KpPEMHHMOpraHM4ecKux coequHenui. Onpeaenenue CEMUHAapBHI,
CIEKTPOCKOIUU | CTPOCHHS] KPEMHUMOPTaHWUYECKUX COCMHEHHH O JaHHBIM CaMOCTOATEIb
SAMP crnekTpockonuu SAMP. Has pabora
KpPEMHMIOpraHuy
€CKHX
COCMHECHUM.
Tema 7. CoBpEMEHHOE COCTOsIHUE crieKTpockonuu SAMP 17O, 338, Jlexnum,
OcoOenHoctu ""Se i "®Te. UyBCTBUTEIBHOCTD METOA H METOIHUECKIE CEeMHHaphlI,
CHEKTPOCKOMUU | 0coOOEHHOCTH peructpanuu cuekTpoB AIMP Ha sapax CaMOCTOATENb
SIMP XaJbKOT€HOB. BiMsiHue conpBaTaliuu U CTPYKTYPHBIX Has pabota
XaJIbKOTEeHOpPTraH | (aKTOpOB HA XUMUYECKHE CIBUTH XaTbKOT€HOPTaHHUUECKUX
AYECKUX coequHeHn. KOHCTaHThI CIMH-CIIMHOBOTO B3aWMOICHCTBUSA
COEIMHEHMII. C y4acTUEM sIJIep XaJIbKOTE€HOB. 'HuC CIIEKTPBI

XaJIbKOT€HOPTaHUYECKUX COCTUHEHUN.
Tewma 8. ﬂMP-CHeKTBOCKOHI/IH JINTUMOPTaHUYECKUX COCAUHEHHUM Ha Jlexnum,
Ocobennoctu Aapax ®Liu 'Li. CEMHUHApBI,
cnekrpockonuu | SIMP llB-CHeKTpOCKOHI/ISI OpPraHMYECKUX COSAMHEHU Oopa. | cCaMOCTOSsITENb
SAMP Cnexrpockonust AMP u spdpext Meccbayapa Ha siapax Has pabora
METaJUIOpraHuye gn,
CKHX
COEIMHECHUM.

5. O0pa3oBaTesbHbIEC TEXHOJIOTHH

1. AkTuBHBIE 00pa30BaTENbHBIE TEXHOJOTHH: JEKIIMH, CEMUHAPBI.
2. CompoBOX/IeHHE JICKIIMH BH3yaIbHBIMA MaTe€pHajaMHd B BHJE CIalJIOB, TIOATOTOBJICHHBIX C

HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH, IPOELHUPYEMBIX Ha DKPAH C ITOMOIIBIO
BUJIEONIPOEKTOPA.

3. IlpoBeneHre mpakTUYeCKUX paboOT B JIaOOPATOpPHUsAX, ydacTHe OOYHAIOUIMXCS B HAy4YHOMH
paboTe 1 BBHIOJHEHUH HCCIIeI0BATENbCKIX TPOEKTOB.

4. Micnionb30BaHuE CHENMATbHOTO HPOTpaMMHOr0 obOecriedeHuss U VIHTepHeT-pecypcoB Ul
o0OyueHus B X0JI€ MPAKTUYECKUX U CAMOCTOSITENIbHBIX PaloT.

6. YueOHO-MeTOAMYeCKOe o0ecnieueHrue CAMOCTOSITe/ILHOMH PadoThl ACIUPAHTOB

Bupl camocTosiTenbHON paboTHI:

B JIOMAlIHUX YCJIOBUSAX, B YHTAIHLHOM 3ajie OMOIMOTEKH, HA KOMITBIOTEpaxX ¢ IOCTYIIOM K 0a3am
JTaHHBIX U pecypcam MHTEpHET, B JabopaTopusiX ¢ JOCTYIIOM K JIaDOpaTOpHOMY OOOPYIOBaHUIO U
npudopam.



CaMocTtosTenbHass padoTa TMOJIKPEIUIACTCS Y4eOHO-METOJIUYECKMM H  HWH()OPMAIMOHHBIM
obOecrieueHreM, BKJIIOYAIONINM YYeOHUKH, Y4EOHO-METOTUYECKHE IOCOOHUS, KOHCIEKTHI JICKIIHA,
y4e0HOE W HaydyHOE MPOrpaMMHOE oOecrieueHue, pecypcsl IHTepHeT.

1. OIIeHO‘{HLIe CpeacTBa AJisl TEKylero KOHTpoJid yCcrneBaeMocCcTu, HpOMe)KyTOqHOﬁ aTTeCTallumn
o U TOramM 0CBOCHUSA JUCHUIIJIMHBI

Lenp koHTposigs - monydeHue uHPoOpManMu O pe3yiabTaTax OOY4YeHHMs M CTENEeHH HX
COOTBETCTBHS pe3yJabTaTaM 00yUYCHHUS.

7.1. Tekymuii KOHTPOJIb
Texymuii KOHTPOJIb yCIIEBA€MOCTH, T.€. IPOBEPKA YCBOEHUS y4yeOHOro Marepuania, peryssipHoO
OCYLIECTBIIsIeMas Ha MIPOTSHKEHUM ceMecTpa. TeKylmii KOHTPOJIb 3HAaHUN y4aIlUXCs OPraHu30BaH Kak
YCTHBIN rpymnmoBoi omnpoc (YI'O).
Texymas camocrosiTenbHass paboTa aclnypaHTa HalpaBieHa Ha YINIYOJIGHHE U 3aKperieHue
3HAHUHU, U PA3BUTHE IPAKTUYECKUX YMEHUH aclMpaHTa.

7.2. IlpoMesKyTOYHASA aTTeCTAUMS
[IpomexxyTouHass arrecTanys OCYLIECTBISETCS B KOHIIE CEMECTpa W 3aBEepLIAcT H3y4dEHUeE
mucuuiuael «lIpumenenne AMP-cnekTpockonuu sl U3y4eHus: CTPYKTYPhl 3JIEMEHTOOPTaHUYECKUX
coeauHeHui». opMa arrecTauuu — 3a4eT.

KoHTpoJibHBIE BOIIPOCHI K 3a4eTy:

1. Uctopuss otkpeitus SAMP. VYrnoBoii MOMEHT KoiludecTBa [BIKEHUS snep. Sapa B
CTaTUYECKOM MArHUTHOM I10Jie. DHEPTrus sAep B MarHUTHOM I10JIE.

2. Bnusinue 3apsi10BO# MJIOTHOCTH Ha YKpaHUpoBaHue. DPPEKThI COCETHUX TPYIII.

3. BBenenne B nuHamuyeckyro crektpockonuto SAMP. O6mue mnonoxenus. I[lapamerpsr
aKTHBAILUH.

4. ITpuniunsl sxcriepumenTa IMP. IlpunnunuansHoe yeTpoicTBo ciekTpoMeTpa SIMP.

5. MarauTHO-aHU30TpOIHbIE 3P HEKTHI coCeTHUX TPYMIT. DPPEKTH KOIBIIEBOTO TOKA.

6. [IpakTuueckoe mNpUMeHEHHE JUHaMU4eckoil crektpockonun SIMP. Bpamenue Bokpyr
onuHapHbIx cBszen C-C.

7. UmnynecHbiii Meton IMP. Knaccudeckoe onrcanue UMITYJIbCHOTO IKCIIEPUMEHTA.

8. D heKThI HIEKTPHUECKOTO TOJIS.

9. BpamieHue BOKpyTr 4aCTHUHO JIBOWHBIX cBs3ei. Bpamenue Bokpyr aBoiHbIX cBszel C=C.

10. Penakcarusi. @a3oBast KOTEPEHTHOCTb.

11. MexMoneKkynspHble B3aUMOIEHCTBHSI: BOAOPOAHAS CBs3b U 3()(HEKThI paCTBOPUTEICH.

12. NuBepcus atomoB a3orta u pocdopa. MaBepcus nukiios. BaneHTHas Tayromepusi.

13. OnpeneneHrie XMMUYECKOTO CIIBUTA.

14. IzoTonHbIe 23 PEKTHI.

15. Pa3Bs3piBanue cnuHa" B ciektpockonuu SIMP 'H. Hoxasnenue curuana pacTBOPHUTES.

16. Crmmu-crimHoBOe B3anMoaeiictsue. Crimuosas cucteMa AX. CrmHoBas cucrema AX2.

17. Xumuueckue capurn ‘H, *C [IPEACTaBUTENIEH (I)TO?OpFaHI/I‘{eCKI/IX COCIMHEHUM.

18. "Pa3Bs3piBaHue CIMHOB" B crieKTpockonuu SIMP 3C. Yacruunas pa3Bsa3ka oT mpotoHoB." 1H
-off-resonance".

19. Cnun-crimHOBOE B3amMojelicTBue. CrimHOBBIE cucTteMbl AXn. [IpaBuia MyJbTHIIIICTHOCTH.
CnunoBas cuctema AMX. CinHOBBIE CUCTEMBI An.

20. Xumuueckue casurn “H u °C npeacTaBuTeNe GocPopopraHnuecKnx COCTUHCHH.

21. Cnun-cinHOBOE B3aumozeicTeue. [IpaBuia MyabTHINIETHOCTH.

22. Xumnueckne capura “H n °C MIPEACTABUTENEH KPEMHUNOPTaHUYECKUX COCIMHEHHM.

23. SAnepubiii  3pdext Osepxaysepa. Ilpumenenune D0 pans wu3ydeHus ocoOEHHOCTEH
CTPYKTYPhI COCTUHEHU .

24. Homenknatypa cnimHOBBIX cucteM. CriuHoBast cucrema AB. Cuctembt AX — AB — A2.

25. Xumunueckue cnpuru nporonoB OH, SH u NH rpymm.



26. 'emMuHa/IbHBIE KOHCTAHTHI CIUH-CIIMHOBOTO B3aUMO/IEHCTBU.

27. TpeXxCIUHOBBIE CUCTEMBI. Tg)eXCHI/IHOBaH cucrema ABX.

28. XMHYeCcKre CIBUTH 'HuC MpEeACTaBUTENEH XaIbKOT€HOPTaHMYECKUX COCTMHEHUH.

29. Tereposiepuast 2D-J,8-ciexrpockormst IMP °C.

30. YUerbipexcniuHoBble cuctembl. CrimHOBBIE cuUcTeMbl A2X2 u A2B2. CnMHOBBIE CHCTEMBI
AA'XX nu AA'BB".

31. Xumnueckne casura *H u °C IIPEACTABUTENIEH METAIIIOOPTAHUYECKUX COCAMHEHUN.

32. 'omosinepHas (1H, 1H) 2D -xoppensimonHas cnekrpockonus (COSY) SAIMP.

33. CniuH-CIMHOBOE B3aUMOJICHCTBUE IPOTOHOB C JPYTUMH SIIPAMHU.

34. Xumnueckue capuru N OpPraHUYECKUX U 3JIEMEHTOOPTraHUYECKUX COCTUHEHUM.

35. 'ereposiaepHast *c, 1H) 2D -koppensuuonHas cnekrpockonus (HETCOR) SAMP.

36. CnimroBas cucrema AMX. CnimHoBBIe cucTeMbl An. [IpaBuia WHTEpIpeTalluu CBEPXTOHKON
CTPYKTYpHI B criekrpax SAMP.

37. Xumuueckue casura °F B criektpax SAMP ¢TopopraHnyecKux COeTMHEHU.

38. JiBymepnas SIMP (*H, *H) ciekrpockomust (NOESY).

39. aTeHncuBHOCTH CrieKTpoB SIMP.

40. Cnextpel SIMP u monexymnsipHasi CTpyKTypa CO€AMHEHUH. DKBHUBAJICHTHOCTh, CHUMMETPHS H
XUPAIBHOCTb.

41. BunuHanbHble KOHCTAHTHI CIIMH-CIIMHOBOI'O B3aWMOJEWUCTBUA. 3aBUCUMOCTb BHUILIMHAIbHON
KOHCTaHTHI OT JIBYTPAHHOTI'O yrJja.

42. JlanbHuEe KOHCTAHTHl CIMH-CIIMHOBOTO B3anMMOACUCTBHUS. I[IpsMble KOHCTaHTHI CIHUH-
CIIMHOBOT'O B3aUMO/ICHCTBUSI.

43. OcobennoctH criekTpoB SIMP sinep, OTAMYHBIX OT IPOTOHOB.

44. Cnekrpockonus SAMP >N. Ocobennoctu JIByMepHoOU cnekrpockonuu AMP ¢ ydactuem
saep N,

45. Cnextpockonusi ~ SIMP Br  Xumuueckue casuru. KOHCTaHTBI CHOUH-COUHOBOIO
B3aMMOJICHCTBHUS 19F-lgF, 1H-19F, Ve 3¢,

46. Cnextpockonust  SIMP 3'p.  Xummueckne caBurn. KOHCTaHTEI  CIIMH-CITMHOBOTO
B3aUMOJICHCTBUS C y4aCTUEM 3p,

47. Cnexrpockonust SIMP 2si. 'H u BC CHEKTPbl KPEMHHUMOPIaHUYECKUX COCIUHEHUM.
OrmpesenieHne CTPOCHHSI KPEMHUMOPTaHUYECKUX COSTMHEHUH 10 TaHHBIM crieKTpockonuu SIMP.

48. CoBpeMeHHOE cOCTOsiHUE crekTpockonuu SIMP Y0, s, ""Se u *Te. 'H u BC CIIEKTPBI
XaJIbKOT€HOPraHWYEeCKUX COETMHEHUM.

49. SIMP-cnekTpocKonus TMTUHOPraHMYeCKHX COEANHEHUH Ha sipax ®Liu 'Li.

50. SIMP B-criekTpockorus opraHYecKiX CoeaMHEHNH 6opa.

51. Cnexrpockonust AMP Ha sipax W9gn,

Onucanue nokasarteJieil M KpUTepueB OLIEHUBAHUS KOMIIETEHIMI HA Pa3IMYHBIX 3TANAX UX
(opMupoBaHus B paMKax NPOMeKYTOYHON aTTeCTALMH M0 AMCHMUILINHE (MOYJIIO)

CpencrBa
IMoka3aTenu Kpurepun ouennBanust
OLICHUBAHMS
3HaTh: HU3KUU YPOBEHD. BOIIPOCHI

TEOPETUYECKHE U METOJOJOTHYECKUe | UMeeT cialblii ypoBeHb TeopeTudeckoil u | 1-24;
ocHOBbI Metona SIMP-cnekTpockonuu | mpodeCcCHOHAaIbHOW MOJATOTOBKH, CTENEHb

(OIIK 1, TIK 4); BIIaJIcHUST KoMIteTeHusIMu 35-40%
NPUHIIMAIBL, YCIOBUS U METOJOJIOTHIO | CPEOHULL YPOBEHD! BOITPOCHI
MIPUMEHEHUS MeToaa SIMP- | uMeeT XOpolMi YpPOBEHb TeopeThudeckorm u | 1-11;
cnektpockonuu (11K 4); npodeccuoHaNbHOM MOATOTOBKH, CTEMEHb
BhaseHus kommneteHusivu 41-70%
BO3MOKHOCTH MeToAa SAMP- ICHH: it BOIIPOCHI 34,
8bICOKUU YDOBEHD. _
CIHEKTPOCKOIIMM B  YCTAaHOBJICHUU 37, 45-51;

MMeEET OTJIMYHBI YPOBEHb TEOPETHYECKOU U
npo)eCCUOHATIBHON  MOJITOTOBKH, CTEHEHb
BJIAJICHUS KOMIIETeHIUAMU Ooble 71%

CTPYKTYPbl ~ 3JIEMEHTOOPTaHUYECKUX
coenunenuii (IIK 4%).




Ymerb: HU3KUU YPOBEHb! BOMpochl 18,
BEIOMpATh HEO0OXOTUMBIC U | UMeeT clabblii ypoOBEHb TeopeThueckon u | 23, 26, 32-
ONTHUMAbHBIE METOAWKHA B paMKax | MpodeCcCHOHATBHOW TIOATOTOBKH, CTENEHb | 306;
metona  SIMP-cnekTpockonuu s | BiajgeHus komnereHmusiMu 35-40%

YCTaHOBJICHUS CTPYKTYPBI | cpeOHULl YPOBeHb:

JJIEMEHTOOPTAaHMYECKUX  COCAUMHEHUH | UMEET XOPOILUUH YPOBEHb TEOPETHYECKOU U

(OIIK 1, IIK 4); po)eCCHOHAIBHOW ~ MTOATOTOBKH, CTEINEHb
MPOBOJIUTH uaeHTH(UKAIMIO | BlageHus komnereHuusmu 41-70% BOIIPOCHI
3JICMEHTOOPTaHUYCCKUX  BEIIECTB U | 8bICOKUU YPOBEHb! 11-51;
OIPEAESATh MX CTPOEHHE IO JAHHBIM | UMEET OTIMYHBIM ypOBEHb TEOPETHUYECKOH U
SIMP-cnexrpockomnuu (OIIK 1, TIK 4); | npodeccuoHanbHOM  HOATOTOBKH, CTEIEHb
OCYIIECTBJIATh MOUCK WH(pOpPMAUK O | BIaJCHUS KoMIeTeHIuamu 6onbuie 71% BOIIPOCHI
CTPYKTYPHBIX rapamerpax 4-31,
AJIEMEHTOOPTaHUYECKUX COCIMHEHUH C

UCIOJIb30BAaHUEM COBpPEMEHHBIX 0a3

naHHbIX U nouckoBbix cucreM (OIIK 1,

1K 4);

HNmeTsh onbIT: HU3KUL YPOBEHb. BOTIPOCHI
MHTEPIIPETAllUU JTAaHHBIX, TIOJYYEHHBIX | UMEeT clabblii ypoBeHb TeopeTudecko u | 3-31;

¢ nomoueto AMP-cniektpockonuu, s | IpoeCCUOHAaIbHOW HOJATOTOBKH, CTENEHb
UCCIIeIOBaHUM CTPYKTYpHI | BiajgeHus komnereHuusamu 35-40%
AJIEMEHTOOPTaHUYECKUX  COECIUHEHUH | cpeOHuUll YPOBeHb:

(OIIK 1, TIK 4); MMEET XOpOIIMI YpPOBEHb TEOPETUYECKOW U
MOJICIIMPOBAHUS.  CHEKTPAIbHBIX ¥ | IPO(YECCHOHAIBHOW IMOATOTOBKH, CTEMEHb | BOMPOCHI
CTPYKTYPHBIX napaMeTpoB | BIajaeHus komnereHuusamu 41-70% 10-31,
JJIEMEHTOOPTAHUYCCKUX  BEIIECTB  C | 8bICOKUU YPOBEHDb!

HCIIOJIb30BaHHUEM KBaHTOBO- | IMEET OTIWYHBIA YPOBEHb TEOPETUUYECKOU U
xumudeckux metooB (OITK 1, TTIK 4); | npodeccuoHanbHOM MOATOTOBKH, CTEIEHb
HAIMCAHUS HAYYHBIX OTYETOB M CTaTell | BIAAECHUSA KOMIETEHIUAMH Oonbie 71% BOTIPOCHI
(OIIK 1, TIK 4). 4-6. 7,

*  XKupasiM mpudtomM  BbIIEIEHBI
c(OPMHUPOBAHHOCTU KOMITETEHLIUU

MMoKasarcjiui, COOTBCTCTBYIOIIHC

8. YueOHo-MeToaMueckoe 1 HHPOpPMALMOHHOE 0O0ecnieueHue Y4eOHOl 11 CHUIIIHHbI

OcHoOBHas IMTepaTypa
1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Akynosa. — M.: Jlans, 2012.

— 464 c.

BBICOKOMY  YPOBHIO

2. Topukos, B. U. OchoBsl ¢pusnueckoit xumuu / B. U. I'opuikos, U. A. Ky3nenos. — M.: bunom.
JlabopaTopus 3Hanui, 2014. — 407 c.
3. Wnmen, 3. OcHoBBl opranndeckoit crepeoxumuu / O. Wnmen. — M.: bunom. JlaGopaTtopus

3nanui, 2014. — 703 c.

4. CunbBepcreiin, P. Cnektpomerpudeckas HISHTU(GUKALMS OpPraHMYECKUX COSAMHEHUU /
P.Cunsrepcreitn, @. Bebcrep, JI. Kumit. — M.: bunowm. JIaboparopust 3nanmii, 2014. — 557 c.

JonmosiHuTeILHAS JIUTEPATYPaA
1. Knenun, B. U. Beicokomonekymnspubie coenunenus / B. . Knenun, 1. B. ®enycenko. — M.:

Jlans, 2013. - 512 c.

2. Peyrtos, O. A. Oprannyeckast xumusi: B 4-x . T. 1 / O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 567 c.
3. Peyros, O. A. Oprannyeckast xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlabopaTopus 3HaHu#, 2014. — 623 c.
4. Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. II. Bytun —
M.: bunowm. JlabopaTopus 3HaHu#, 2014. — 544 c.




5. Peytos, O. A. Opranuyeckas xumus: B 4-x 1. T. 4/ O. A. Peytos, A. JI. Kypu, K. I1. Byrun —
M.: bunom. JlaGoparopus 3uanuii, 2014. — 726 c.

6. Cwmurt, B. A. OCHOBEI COBpeMEHHOT0 OpPraHMYecKOro cuHTe3a. Y4yebHoe mocodue / B. A. Cwmur,
A. JI. Tuneman. — M.: bunowm. Jlabopartopus 3uanwuii, 2014. — 750 c.

7. Tpasens, B. ®. Opraunueckas xumus: ydeGHOE mocobue s By30B: B 3-ex 1. T. 1 / B. @.
Tpasens. — M.: Bunowm. JlaGopatopus 3uanmuii, 2014, — 368 c.

8. Tpasens, B. ®. Opranndeckas xumus: yue6uoe mocobue mwis By3os: B 3-ex 1. T. 2 / B. ®.
Tpasens. — M.: Bunowm. JTaGoparopus 3uanuit, 2014. — 517 c.

9. Tpasens, B. ®. Oprannyeckas xumust: yueGHoe nocobue st By3os: B 3-ex 1. T. 3 / B. ®.
Tpasens. — M.: bunowm. JIaboparopus 3nanuii, 2014. — 388 c.

10. XenpBunkens, JI. CucremaTuueckas HOMEHKIATYpa OPraHHYECKHX COENMHCHHH / .
Xenbeuakens. — M.: Bunom. JlaGopatopus 3nanuit, 2014, — 232 c.

11. Onpmenbpoiix, K. Merammoopranndeckas xumus / K. Dmpmen6poiix. — M.: Bumowm.
Jla6oparopus 3uanuii, 2014. — 750 c.
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Pedepatusnas 6aza maunusix ['TITHTE CO PAH
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e DObBC «M3narenserBo «JIaHbY

9. MarepuajibHO-TeXHHYeCKO0e obecniedenne yaeOHoM U CIUILTHHBI

Jist ocBOeHMA TpOrpaMMbI 00YHEHHUs U UL BHIIONHEHHS HAYYHO-HCCIEJ0BATENBCKUX PaboT 110
TCME JUCCEPTAllMM  KaKAOMY aclHMpaHTy IPENOCTaBICHO WHIMBHAyalbHOE pabodee MECTO,
000pyOBAHHOE ~ NPHUTOYHO-BBITSDKHOM — BEHTWIANHMEH,  BOJIOMPOBOIOM,  BOJOOTBEECHHEM,
BO3ZYX0BOJOM. [lp BbINONHEHMH KBaIM(UKANMOHHBIX ¥ JMCCEPTALHOHHBIX PabOT ACIHPAHTHI
MMEIOT BO3MOXKHOCTh HCIIOJIb30BATh MaTepUaIbHO-TEXHUYECKUE CPEACTBA laboparopuii (OprrexHuKa,
PEaKTHBBI, PACXOJHbIE MaTepuaibl, J1abOpaTOpHas MOCy/a, U3MEPUTENIBHOE 000pYI0BaHHE U MIp.), a
TAKKe MMEIOT JOCTym K Joporocrosiiemy obopynoBanuio MpWUX wu Baiikankckoro menTpa
KoJuIeKTHBHOTO nofb3osanus CO PAH (mudposoit mynstusiaepusiii @ypbe-ciektpomerp AMP DPX-
400, SAMP-cnexktpomerp AV-400 ¢upmbr Bruker Bio-Spin, xpomaromacc-crektpomerp GCMS-
QP5050A  ¢upmer  SHIMADZU, wummnyiscusii  OIIP-ciektpomerp Bruker ELEXSYS ES580,
uHppakpacubiii @ypbe-criexrpomerp IFS-25 pupmer Bruker, UK-KP ®ypse crieKTpoMeTphl Varian u
Vertex-70  ¢upmbr ~ Varian, UV/VIS-cnexktpomerp Lamda 35 ¢upmsr  Perkin  Elmer,
cnekrpodryopumerp LSS5, usrorosutens Perkin Elmer, nopomkossiit qudpakromerp D2 PHASER,
MoHOKpucTanmuieckuii  guppakromerp D8 VENTURE w gp.) Jlns npoBeaeHHS KBaHTOBO-
XMMHYECKHX pAacyYeTOB HMEETCS BBIYMCIUTENBHBIA Kinactep 39Tw/112I'6/14T6 u HeobXomumoe
porpaMMHoe obecrieyeHue.

ABTOp-CcOCTaBHTEIh paboyeil MporpaMMbl y4eOHOMN MUCIUILIHHEL

Z_/ o / @wm-a{f B.r /
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