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1 ey v 3a1a4M U3y4YeHHU S TUCHUILTHHBI

1.1 Heab AucuunJInHbI

Llenpto OCBOGHMS IUCHUIUIMHBI «PaguocneKkTpanibHble METOAbl HCCIEIOBAHUS B XHUMHH
SABJISIETCSI M3YyYEHHE OCHOBHBIX PaJUOCHEKTPAIBHBIX METOJIOB YCTAHOBJIEHHUS CTPYKTYpPBI
OpPraHUYECKHX COCIUHECHUM, IIOJYyYCHUE 3HAHUM W CUCTEMAaTU3M3alus IPEJICTABICHUNA O
pPaaroCIIEKTPAIbHBIX MeToax uccienoBanus (IMP, DITP-ciekTpockomus).

1.2 3agauyM QMCUHUNIUIMHBI COCTOST B OCBOCHHHM MNPOGECCHOHANIbHBIX 3HAHUN M MOTYYEHHUU
npo(ecCHOHANBHBIX HABBHIKOB B 00JAacTH CTPYKTYPHOTO aHallM3a CIIOXKHBIX OPraHHMYECKUX
BEILECTB PAIUOCIEKTPAIbHBIMU MeToiaMU. CTyACHTHI JOKHBI HAYYUThCS MHTEPHPETUPOBATH
npocreiimme IMP criektpel. O000MIeHNEe ¥ cCHCTEMaTH3allus 3HAHWIA 10 crieKTpockonuu SIMP
Ha spax "HuC.

1.3 MecTo AUCHMILIMHBI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Kypc «PagmocnexTpanbHbie METOJbI UCCIIEIOBAHUS B XUMHM» BXOIUT B biok 1 Bapuarusnas
YacTh — JUCHHUIUIMHBI MO BbIOOPY. OCBOCHHMIO JAHHOW TUCUMUILIMHBI MPEIIIECTBYET M3yUeHUE
nucuurind «Heopranumdeckas Xxumusy», «Pusmnkay, «OpraHudeckas XuMus.

1.4 IlepeyeHb IUIAaHHMpPYeMBIX Ppe3yJbTAaTOB OO0y4YeHHS MO JUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTebHOI MPOrpaMMbl

W3yveHne naHHON y4eOHOMN NUCIUILIMHBI HAIPABICHO HA (OPMUPOBAHUE Y 00YIAIOIINXCS
CJEYIOIINX KOMIIETEHIIUMN:

No Nupekc Conepxxanue B pesynbrare nzyuenust yueOHON AUCIUIIITMHBI

[y, | KOMIET | KOMIETEHIHH (nm eé 00yyJaronmecs J0JKHBI

" | eHumm YacTH) 3HATh yMeTh BJIA/IETh

1. OIIK-1 | CocobHOCTHIO ¢busuKo- ONpeAeNsaTh 10 | HaBbIKAaMU
HCII0JIb30BaTh XUMUYECKUE CHEKTPAIBHBIM | caMOCTOSTEb-
MOJTyYEHHBIE 3HAHUS | OCHOBBI JTAHHBIM Hoi
TEOPETUYECKNX OCHOB | PaTUOCIIEKTpalb | (QYHKIMOHAIBH HETEpIpeTATHR
dbyHIaMEHTATBHBIX HBIX METOJIOB, bIe
pa3ienoB XUMUU TP | IPUUHHBI TPYNIIUPOBKA U CHCKTpabHBIX
pereHnu BO3HUKHOBEHHUS | 3aMECTHUTEIIH, pe3yabTaTOB
npodeccnoHambHBIX 1 hOpMBI BXOJSIIINE B
3a1a4y MIPOSIBIICHUS COCTaB

PETUCTPUPYEMBI | MOJIEKYJIbI
X SBJICHUH

2. OIIK-3 | CnocoOHOCTRIO SIBneHM, Hcmons30BaTh HaBBIKAaMH
HCII0JIb30BaTh Jexaliue B | PAAMOCIEKTPATb | caMOCTOSTEIh-
OCHOBHBIE 3aKOHBI | OCHOBE HBIE METOIBL | it
€CTECTBEHHOHAYYHbIX | paJUOCHEKTpalb | JIJs aHanu3a e~
JTUCITUTUTIH B | HBIX  METOJIOB | XUMHUYECKUX
npodeccnoHanbHOMI UCCIIEI0BAHUS 00BEKTOB CHCKTpabHBIX
JEATEIbHOCTH pe3yabTATOB

3. [1K-2 Bnagennem 6azoBbIMH | PU3HKO- HCIIOJIb30BAaTh [IporpamMmMHBIM
HaBbIKAMU XUMUYECKUE COBpPEMEHHbBIE U CpeACTBaMU

3




Ne WNHupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCLIUTIIMHBI
[y | KOMIET | KOMIETEHIH (v eé 00yYaromuecs T0JKHbI
€HUUU 4acTH) 3HaTh yMeTh BJIaJIeTh

HCII0JIb30BAHUS OCHOBBI Pa0OTHI | METO/IBI 00paboTKu
COBPEMEHHOM CHEKTPOMETPOB | 00paboTKH CHEKTPOB
anmnaparypsl IIpU | PaZO4acTOTHO | CHEKTPaJIbHBIX
MIPOBEACHUM HAY4YHBIX | IO JMara3oHa JTAHHBIX
HCCIIEOBAHUM

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCcTaBisIeT 4 3a4. en. (144 vaca), ux pacnpeaeincHue

0 BUJIaM pabOT MPEICTaBICHO B TaOHIIE.

Bun yuebHo# paboThl Bcero CemecTpbl
4acoB 7

KonTakTHasi pabora, B TOM 4YHcJI€:
AyauTOpHBIE 3aHATHS (BCEro): 76,3 76,3
3aHATHA JIEKIIUOHHOI'O THUIIA 36 36
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MPAKTUYECKHUE 3aHATHS, TPAKTUKYMBI, TA0OpaTOPHBIE 36 36
paboThI, KOJJIOKBIYMBI M HHbIE aHAJIOTUYHBIC
3aHATHUSA)
HNuasi koHTaKkTHas1 padora:
KonTtposns camocrositensHolt paboTsl (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa (Bcero), B TOM YHcJIe: 41 41
N3ydyeHne TeopeTHIecKoro MaTepuania 10 10
Pemrenue 3amaq 18 18
IloaroroBka K TeKyIeMy KOHTPOJIIO 13 13
KoHTpoJib: 26,7 26,7
IToaroroBka K 3K3amMeHy 26,7 26,7
Buj npoMexxyTo4HOi arTectanuu (3a4er, 3K3aMeH) 3ayer, 3K3aMeH
OO0mas Tpy10eMKOCTh | Hac. 144 144

B TOM 4YHCJie KOHTAKTHAs 76.3 76.3

pabora

3a4. el 4 4

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacnpenenenne BuoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.

Paznensr AUCHUIUINHBI, U3y4aCMBIC B 7 CCMECTPE

No KommuectBo wacoB
pasn HaumenoBanue pa3aenon AymuTopHas Breaynuopras
ol Bcero pabora pabora
JI I13 JIP CPC
1 2 3 4 5 6 7




1. |Beenenue B kypc AMP cnexkrpockonuun 18 6 6 6
2. |OGmmmii ananus AMP-cniekTpoB 18 6 6 6
3 KOHCTaHTI:I CIHUH-CIIMHOBOTO 18 6 5 5
B3aMMOJICHCTBHS
CnenunanbHbIe METOIbI CIIEKTPOCKOIIHI
4, SIMP. 18 6 6 6
Wnrepnperanus IMP ciektpoB 26 6 6 14
6. |Ocnossl DIIP cnexTpockonuy. 15 6 6 3
Hmozo no oucuunnune: 36 36 41

2.3 Coaep:xanue pa3aesioB JMCHUILIMHBI:
2.3.1 3aHATHA JTEKIHOHHOI0 THIIA

HaumeHnoBanue
No Coneprkanue paszjena
pasjena

dopma TeKyIero
KOHTPOJIS

1 2 3

4

1. Beenenue B kypc AMP SIMP cniekTpockonus u €€ MecTo
CHEKTPOCKOIUU cpenu GU3NYECKUX METO/I0B
M3y4yeHus BellecTBa. TeopeTnueckue
acniekThl siBieHust AMP. Hcropus
pazsutus AMP criektpockonuu.
CnuHOBBIC YKCIIa U MATHUTHBIN
MOMEHT aTOMOB. Y CJIOBHUS
MarHuTHOTO PE30HaHCa. Y CTPOMCTBO
npudopoB AMP. Bozmoxxnoctu
METO/1a.

YcTHBII onpoc

2. OO6muit ananus AMP- PactBopurenu, BHyTpeHHHN U
CIIEKTPOB BHEIIHMUN cTaHaapTsel. [lapameTpsl
cnektpoB JAMP. lllupuna u
HHTEeHCUBHOCTH JIMHUHU JIMP. Bun
PE30HAHCHBIX CUTHAJIOB.
HNurterpuposanne. XUMHU4ECKUN
caBUr. XUMUYECKUE CIABUTH SIIED H
u °C OpPTraHUYECKHUX MOJIEKYJI.
[ToHsiTHE O TOHKOM CTPYKTYpE
criextpos SIMP *H u *3C, KCCB.

YcTHBII onpoc

3. KoncranTsl ciuH- 3asrcumoctb Bemmarasl KCCB TH-
CITMHOBOTO 'H or B3anmuoro PacCIOJIOKEHUS
B3aUMOJICUCTBUS B3aUMO/ICHCTBY-IOIIMX TPOTOHOB.
JlanbHuEe KOHCTaHThI. XapaKTepHbIE
KCCB (yuc-, mpanc-ankensi,
apOMAaTUYECKUE TIPOTOHBI). THIIBI
CHOBBIX cucteM (AB;, ABX).

YceTHBII onpoc
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VYpasuenus Kaprutyca, I'apOuina,
Jueza-Ansronsl-/lonaepca

CrenuanbHbIE METOIBI
criekrpockornuu SAMP.

CrenuaabHbIC METOJIBI
cunexkrpockonuu SAMP. JIBymepHbIe
metoauku COSY. Snepubiii 23pexT
Ogepxayzepa. TeopeTuueckue
OCHOBBI U BUJI CTIeKTpoB AD0.
Bo3M0OXXHOCTH COBpEMEHHBIX
METOJIUK CrieKTpockonuu SAMP 'Hu
Bce YCTaHOBJICHUH CTPYKTYPhI
CJIOKHBIX OPraHUYECKUX
coenunenuii. DEPT, HSQC, HMBC,
APT, INADEQUATE

YerHbI onpoc,
KOHTpOJIbHAst paboTabl

Nurepnperanus AMP
CIIEKTPOB

XapakTepUCTUYHBIE CUTHAJIBI B
MPOTOHHBIX U YIJIEPOJIHBIX CIIEKTPax
AJIKEHOB, AJIKWHOB, apEHOB,
KapOOHOBBIX KUCIIOT U
KapOOHWJIBHBIX COeTUHEHMH. X
WCIIOJIb30BAHUE ISl YCTAHOBJICHUS

CTPYKTYpBHI.

YcTHBII onpoc

Ocuosel DI1P
CHEKTPOCKOIHUH.

Ocnosbl OIIP cnexrpockonuu.
®u3nuecKrue OCHOBBI CHEKTPOCKONTUU
OIIP. MarHuTHBII TUIIONE BO
BHelIHeM rnoje. KBaHtoBanue
MarHuTHOTO MOMeHTa. D PeKT
3eemana. OcHoBHOe ypaBHeHue DI1P.
[Tonstue o g-axrope.

YcTHBII o1poc,
KOHTpOJIbHast paboTa

2.3.2 3aHATHSA CEMHHAPCKOI0 THMA — HE MPETyCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATUS

No HaumenoBanue | HaumeHoBaHue 1a00paTOpHBIX ®opMa TeKylero
B paszzaena pabot KOHTPOJIS
1 2 3 4
1. |BBemennme B xypc |O6Gmmii ananus "H SIMP Y cTHBIN onpoc, penieHue 3a1aq
SIMP CIIEKTPa COEAUHEHUS
CIIEKTPOCKOIINHU
2 |OOmuit anammu3 Anamus SIMP cnextpa cinoHOM |Y CTHBIN ONpoc, peleHue 3a1a4
SIMP-criekTpoB MOJEKYJIIbI




3 |Koncranter ciun-  |Anamus ©°C CIEKTpa YceTHBIT onpoc, peleHne 3a1a4y
CIIMHOBOI'O COEJIMHEHUS
B3aUMOJICUCTBUSA

4  |CneuuanbHble Amnanus nsymepaoro COSY VYcTHBIN onpoc, pelieHne 3a1a4
METO/IbI CIEKTpa COEIMHEHHUS
CHEKTPOCKOIINU
SAMP.

5 |MuTepnperanus Amnanus nsymepnoro HSQC YcTHBIN onpoc, pelieHne 3a1a4
SIMP cniekTpoB CIIEKTpa COCAUHEHUS

6 |Ocuossl OIIP Amnanus nsymepaoro HMBC VYcTHBI onpoc, pelieHne 3a1a4
CHEKTPOCKOIHH. CIEKTpa COeIMHEHUS

2.3.4 IlpumepHasi TEeMaTHKA KyPCOBBIX padoT (IIPOEKTOB) — HE IIPELYCMOTPEHBI

2.4 TlepeyeHb Y4eOHO-MeTOAMYECKOr0 o0ecnmeyeHHsl AJs CAMOCTOATEJbHOH pPadoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

HepequL y‘le6HO'MCTOI[I/I‘IeCKOFO obecneyeHus JUCHOUITIIIMHBI I10

Ne Bun CPC BBIIIOJTHEHUIO CAaMOCTOSITETIbHOU paboThl
1 2 3
1. |Usyuenwue 1. Yeremiok, 0. A. Jlekiuu o CrieKTpOCKOIUU SIEPHOTO
TEOPETUICCKOro MarHMTHOTO pe30HaHca [DneKkTpoHHbI pecypc] . Y. 1 : BBoaublit
MatepHala kypc / Yerwmiok IO. A. - M. : Texnocdepa, 2016. -

https://biblioclub.ru/index.php?page=book red&id=444862&sr=1.

2. Meronuieckre peKOMEHJAIIMK K OPTaHU3aINH Ay JTUTOPHOUN 1
BHEAYJAUTOPHON (CaMOCTOATENbHOMN) pabOTHI CTYI€HTOB:
Metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacuonap: Ky6anckuii
roc. yH-T, 2018. - 89 c.

3. Crekrpockorus / bekkep, Opren ; 10. bekkep ; mep. ¢ Hem. JI.
H. Kazanuesoit nog pen. A. A. [lynsimesa, M. B. Ilonskosoii. -
M. : Texnocdepa, 2009. - 527 c. : un. - (Mup xumun). -
bubnuorp. : c. 507-522. - ISBN 9785948362205.

2. |Pemenne 3amau 1. Yereaiok, 0. A. Jlekmuu mo crieKTpOCKOIUU SIIEPHOTO
MarHMTHOTO pe3oHaHca [DneKkTpoHHbIi pecypc] . Y. 1 : BRoaHblit
kypc / Yerbintok FO. A. - M. : Texnocdepa, 2016. -

https://biblioclub.ru/index.php?page=book red&id=444862&sr=1.

2. Meromuieckne peKOMEHJAIMN K OPTaHU3aIlH Ay JUTOPHOHN 1
BHEAYJIMTOPHOM (CaMOCTOSATENILHON) paOOThI CTYI€HTOB:
metoaunueckue ykazanus / coct. T.I1. Croposxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jloza. — Kpacnonap: Kybanckuii
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https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1
https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1

roc. yH-T, 2018. - 89 c.

3. Cnexrpockomnus / bekkep, Opren ; 10. bekkep ; mep. ¢ nem. JI.
H. Kazanuesoii mox pea. A. A. Ilyneimesa, M. B. [TonsikoBoid. -
M. : Texnocdepa, 2009. - 527 c. : un. - (Mup xumun). -
bubmuorp. : c. 507-522. - ISBN 9785948362205.

3. [|[loxroroBka k 1. Ycreiaiok, 0. A. Jlekmuu mo crieKTpOCKOIUU SIEPHOTO
TEKYyLIEMY MarHMTHOT'O pe30HaHca [DneKkTpoHHbIi pecypc] . Y. 1 : BBoaHbIi
KOHTPOJIO xypc / Yereniok FO. A. - M. : Texnocdepa, 2016. -

https://biblioclub.ru/index.php?page=book red&id=444862&sr=1.

2. Meronuyeckre peKOMEHJalluy K OpraHu3aliy ay JUTOPHOM 1
BHEAYIUTOPHOM (CaMOCTOSTENIbHOI) pabOThI CTYJJEHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yu-T, 2018. - 89 c.

3. Cnextpockonus / bekkep, Opren ; FO. bekkep ; nep. ¢ nem. JI.
H. Kaszanuesoii mox pexn. A. A. Ilynsimesa, M. B. Ilonskosoit. -
M. : Texnocdepa, 2009. - 527 c. : un. - (Mup Xxumun). -
bubmuorp. : c. 507-522. - ISBN 9785948362205.

VY4eOHO-MeTOIMYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) nmpenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JUst I ¢ HapyIEHUSIMU 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CIlyXa:

— B I1e4aTHoOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH

Opranuzanusi u3ydeHUs] Marepuana Kypca «PaauocnekTpajibHble  METOJIbl
HCCJIEIOBAaHNS B XMMHUI» OCYIIECTBIISIETCSI HA OCHOBE CUCTEMHO-AEATEIBHOCTHOTO OAXO0a
U pEKOMEHJAlM TEOpUH IMOATANHOIo (POPMHUPOBAHUS YMCTBEHHBIX nAeicTBUHM. Jlekuuu
HOCAT MOTHUBAIIMOHHO-TIO3HABATEIbHBIA XapakTep, Hal0T YCTaHOBKH K (hOPMHUPOBAHUIO
OTpPENICICHHBIX JEHCTBHI. DTUM TpeOOBaHHUSIM OTBEYaeT OTOOp HM3ydyaeMoro mMarepuasna,
y4eT €ro 3Hau4uMOCTH JUISI NPAKTHUYECKOM JAEATEIbHOCTH CHENHaINCTa-XUMUKA,
(¢bopMHpOBaHHE YETKOTO TMPEACTaBICHUS O MecTe IIpeaMeTa B CHUCTEME JIpyIux
€CTeCTBEHHBbIX HayK. JlabopaTopHble 3aHSITHUS TIpuU3BaHbl (HOPMHUPOBATH JEUCTBUS B
MaTepuaIn30BaHHOM BHJI€ U B peud oOydaembiX. [[ns moBbimieHus uxX 3¢(PEeKTUBHOCTH
HCTIOJIB3YIOTCSA KaK TPAaJAUIMOHHBIE W JAaBHO ONpaBJaBIINEe ceOs mpueMbl padoThl, TaK U
HETPaJUIIMOHHbIE METO/Ibl: KOH(GEPEHIIMN, METOJl MajbIX rpynim. JJisi WHBaIWIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOXXHOCTSAMU 37I0POBbSI HCHOJIB3YIOTCS 00pa30BaTEIbHbIE TEXHOJIOTHH,
MO3BOJISIFONINE MOJIHOCTRIO HHANBUYAJIU3UPOBATh COJIEp>KaHUE, METOAbI U TEMITbl yueOHOU


https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1

ACATCIIBHOCTHU, BHOCUTH BOBpPCMA HGOGXOZ[I/IMBIG KOPPCKTUBBI KaK B JOCATCIIBHOCTb
CTYACHTAa-UHBAJINJA, TaK U B ACATCIBbHOCTD MMPCTIOAaBaTCIIA.

Konunuec
Bup 3anstus Hcnosb3yeMble MHTEpaKTUBHBIE
Cemectp TBO
(JI, ITP, JIP) o0pasoBaresbHbIC TEXHOJIOTUH
4acoB
7 JIP Becenpl, 3anaTus — koHdpepenuuu, padora B | 24
MaJbIX rpymnmnax
Umoeco: 24

4. OueHo4YHbIE CPeCTBA AJISA TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U IMPOMEKYTOYHOM
arrecTaumnu

4.1 ®oHa OLIEHOYHBIX CPEACTB ISl MPOBeAeHNs TeKYyIleH aTTecTaluu

4.1 ®oHA OLIEHOYHBIX CPE/ACTB VI MPOBeeHUs TeKYIel aTTecTalul

Texkymuil KOHTPOJIb OCYILIECTBIACTCA IPENOJaBareaeM, BEAYIUUM JICKUUOHHBIE H
IPAKTUYECKHE 3aHATHS HA OCHOBE BBIIOJHEHHUS CTYJIEHTAaMU KOHTPOJBbHBIX PadoT,
7a00paTOpPHOTO IMpaKTHMKyMa, W Y4acTUs B YCTHOM ompoce. /[l mnpoBeaeHus TeKyllero
KOHTPOJISI HCTIONB3YIOTCS CIIeAyIoHe (POpMBI KOHTPOJIS: YCTHBIM OMPOC, KOHTPOJIbHBIE PaOOTHI.

[Tpumep 3aaHuil y1s1 KOHTPOJIBHBIX PAOOT:

1. Onpenenuts cTpoenue coenunenus cocrara CsHio.

—0.88
—0.86

—0.86_

Perenue

U3 cocTtaBa u Auana3oHa CrieKTpa Mbl BUAUM, YTO UMEEM JIEJI0 C alu(paTHUYECKUM COEIUHEHHUEM.
Curnan Ha 0,85 M.Z1. OTHOCHTCS, CKOpee Bcero, kK MeTuibHbIM rpynnaMm CH3, a ocraBmmecs nsa
CUTHAjJIa PACIIOJIOKEHBI B 00JIaCTH, XapaKTEepHOM Ui METUJICHOB. AHAIU3UPYd BEIUYHHY
MHTETPAJIOB, TOJy4YyaeM, YTO B HAIlEM COEOUHEHMM NpucyrcTByer oaHa rpynna CHj, onHa
rpynna CH u tpu rpynnsl CHs. Takoii packiaj HOJHOCTbIO COOTBETCTBYET OpyTTO-(hopmyie,
IPEUIOKEHHONW B 3ajade. OTKIOHEHHWE BEJIMYMHBI MHTErpasia OT 9 ABISETCS JONYCTUMBIM U
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MOKET OBIThb BBI3BAHO KaK HEKOPPEKTHHIM BBIOOPOM [Mara3oHa WHTETPUPOBAHUSA, TaK U
HEIOJIHOW peylakcaluell METUIIbHBIX IIPOTOHOB B XOJ€ AKCIepuMeHTa. AHanu3 curHaia Ha 0,85
M.JI. TIOKa3bIBaeT, YTO JaHHBI CUTHAJ TMpPEICTaBIsIeT COOOH IepeKphIBaHHE HECKOIBKUX
CUTHAJIOB: {TpuIuleT W nayoner} mnubO {TPUIUIET, CUHIJET, CHUHIJIET}. TpPUIUIET MOXKET
00pa30BaThCs MPHU PACIIETUICHUN Ha IBYX MPOTOHAX, T. €. uMeeM ¢parmeHT CH3-CH,. Tlpu aToM
METHJICHOBAsI TPYIINa, pAacUICIUIAIOMAscs HaMEeTHWIbHOM, OyneT AaBaTh KBapTeT. B Hamiem xe
ciaydae Mbl BUnuM B curHane CH, He ueTwipe, a NATh JUHUM, IPUYEM HE COOTBETCTBYIOIIMX
TpeyroibHuKy [lackans. Takum oOpazoM, Mbl MOKEM MHPEINOI0XKUThH, YTO ITO JBa KBapTeTa,
HAJOKUBIIMXCSA JIPyr Ha Jpyra, 4ro BO3MOXXHO B ciydae ¢parmenta CHs-CHp-CH. U
JeMCTBUTENFHO, HUKAKYIO JIPYT'YIO TPYIITY CIOJIa He MPUCOCANMHUTL. B pesynbraTe mosydaercs
coeaunenue 2-metuinoyrad (CHz-CH,-CH(CHs)y).

Ortsert: 2-metwiibytan (CHz-CH,-CH(CHzs)y).

2. Onpenenuth cTpoeHue coequHeHus coctaBa CoH120.

2.28

3.70

(-]
b
N
g T -}
714
r
1.67 0.90
e
7.10 7.05 7.00 695 6.80 6.85 6.80 6.75

Pewenue. AHanU3upys CIEKTP, BHIUM, YTO COCTUHEHHE BKIIOYAET B ce0sl apO-MaTHYECKYIO
obnacte (B paiione 7 Mm.n1.) u amudaruueckyro (2,3 u 3,7 m.a.). [Ipuyem obnacte B AuamnazoHe
3,5-4,5 M.1. xapakTepHa il IPOTOHOB METHJIFHBIX M METHJICHOBBIX TPYII, HETTOCPEICTBEHHO
CBSI3aHHBIX C AaTOMOM KHCIOpoja, a 3HayeHue 2,3 M.JQ. — A8 METWIbHBIX TpYIIIL,
NPUCOEIUHEHHBIX K apoMaThdeckoil cucreme (Hampumep, Toiyous). MHTerpanbHas
MHTEHCUBHOCTh TIOKA3bIBA€T, YTO TPU MPOTOHA COJAEPXKATCA B apOMATHYECKOM KOJbIE, TPU
IPOTOHA HAXOJATCS B IPYIIE, CBI3aHHOM C aTOMOM KHCIIOpPOJa, U IIECTh MPOTOHOB — B IPYIIIE,
COOTBETCTBYIOIIENH curHanmy Ha 2,3 m.ja. Takum oOpa3om, momydaercss Habop (parMeHTOB:
C6H3- (apomarmka), CH3-O-, 2xCH3-, 4TO MOJHOCTBIO COOTBETCTBYET OpYTTO-(PopMmyIe.
Ocranoce oOmpeneNwuTh XapakTep ¥ TO-PSIIOK 3aMelleHus OCH30JIBHOTO Koyiblla. B
apoMaTHYecKoil 00JacTH MBI BHIMM CHJILHOCBS3aHHYIO OOMEHHYIO CHCTEMY TpeX MpPOTOHOB
tuna AB2 (BcraBka B criektpe). OO 3TOM CBUAETENBCTBYET CHIIbHBIA «3((EKT KpbImm». ITOT
dakT U pacuierneHne curaioB Ha ayouner (7,0 m.a.) u ayoner 1y6ietoB (6,9 M.J.) TOKa3kIBaET,
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4yTo nepen Hamu 1,2,3-3amenieHHoe Koibio. CoBnajeHrne CUTHAJIOB METWIbHBIX Tpynn Ha 2,3
M.JI. TOBOPUT O TOM, 4TO MPEJ HAMH CUMMETpHUYHAs CTPyKTypa. Takum 0Opa3om, MbI TIOJTy4aeM
2,6-mumernnann3oa. OTBer: 2,6-IMMETIIaHA30.

3. Ha monke ¢ peakTuBamMu ctosiia ctapas 0aHka ¢ KaKuM-TO OellbiM moporikoM. Ha morepToit
ATUKETKE 3HAYWIACh 3arajo4yHas HAAIMMUCh «...0Bas Kuciora». Ha ocHoBanuu cnexkrtpoB SAMP
OTIpeIeNTUTE, YTO ITO 3a KucioTa. Temneparypa muasneHus — 139—-142 °C.

n
N
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¢ [
i ©
N r_
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S
1.21 1.00 2.89
15 1.0 105 100 95 9.0 85 8.0 75 70 65 6.0 55 5.0 45 40 35 30 28 20 kS 1.0 05 0.0
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B
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o
<
[}
S
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—185.08
—178.73

— —0.00

240 230 200 210 200 | 190 | 180 170 160 | 150 @ 140 | 130 130 | 110 400 90 80 | 70 60 | 50 40 | 30 20 ' 40 0 0 20 @ -30

Pewenue. B nipencraBiieHHON 3a7a4de 1Ba CIIEKTpaA: CIEKTP Ha A1pe "Hu CIIEKTp Ha s1pe BC. M3
IPOTOHHOTO CIIEKTPa BUIHO, YTO 3TO anudaruueckas Kuciota, conepxamias CHs-rpynmy (1,25
M.J1.). OTCyTCTBHE pacIleyieHUs] Ha CUTHajlaX TOBOPUT O TOM, YTO B3aMMOJECHCTBHS MEXIY
MIPOTOHAMH B 3TOM KHCIIOTE HET, T. €. BCE IMPOTOHCOJAEPAIINE IPYNIIbI PACIIOIO0KEHBI JTaJIEKO
(MMHMMYM 4Yepe3 aToM) Apyr oT apyra. Curnan B oOnactu 2,67 MOXKET NMPUHAANEKATh IPYyIIe
CH; nwnmu CH. O6nacte B paiioHe 5 M.JI. XapakTepHa JUisi IPOTOHOB NPHU SpZ-FI/I6pI/IJII/I30BaHHOM
aToMe yriaepoja Jubo sl «IOABMKHBIX» MpoToHOB OH-rpynn. AHamu3 yriiepoaHoro CreKTpa
MOKa3bIBAET, UTO B COCIMHEHUU MPUCYTCTBYIOT JIBE HEAIKBUBAJICHTHBIE KAPOOKCUIIbHbIE TPYIIIBI
(o6macte 180 M.1.), a Takke elle TpU THIAa aTOMOB yriepoja B anudaruueckoil obiactu.
VYBenuuuBas BABOE 3HAUYEHUs MHTErPajoB B IIPOTOHHOM CIEKTPE, Mbl IIOJIy4aeM [BE
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HEIKBUBAJICHTHBIE KapOOKCHUIIbHBIE TPYIIIbI (B IPOTOHHOM CIIEKTPE OHM JAlOT OJUH CUTHAJ, TaK
KaK MPOTOHBI HAXOISATCS B 0OMEHEe MEXIy coO00W M mpoToHaMu Boabl), onqHa CHp-rpynma u nBe
OKBHUBAJIICHTHBIC METHWJIbHBIC Tpynnbl. CyMMHpysS 3TO C JaHHBIMH YTJICPOJHOTO CIEKTpA,
nonydaeMm: 2x-COOH, 2x-CHjs, -CHj-, -C-. Cobupasi Bce BOeHHO, MOJTy4aeM, YTO KHCIOTa Ha
MOJIKE — 2,2-TUMETHIITHTapHASsI.

OtBert: 2,2-1uMeTUsIIHTapHast KUCIIOTa.

4. OmnpenenuTh COCTaB PEAKIMOHHON CMECH, IOJIyYEHHOH B XOA€ CHHTE3a IMpONMJIALETATA.
PactBopurens — CDCls.

o wm L= @ N UMM NOEMOON N~ —nNnwo W
=+ N - oo~ - T VO TSONAD e TN
ocooo WO N — O ~WWWYWWLWWWWWINWN L 0= 0 N I )
[
T T
3.6 ppm
1
T T T T T
I 1.7 1.6 pPpm 0.95 ppm l,
i ll‘ I
‘“h
| 1
i ! ||
T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 PPm

3

2.00
0

| R B

B MMpEACTAaBJICHHOM CIICKTPC BUANUM UCTHIPC MHTCHCUBHBIX CUT'HAJIA, CooTHeceM HX IO
HHTeraHLHOﬁ HHTCHCHUBHOCTU U MYJIbTHIVICTHOCTH:

i

— 0,94 m.n1. — tpurier ot CH3-rpynns! NponuiabHOTO (pparMeHTa;
— 1,65 m.a. — mynsTuIuieT o CH3-CHy-rpymmsr;

— 2,04 m.1. — cunriaer ot rpynmnsl CH3-COO;

— 4,02 m.1. — tpumiet ot rpynmsl -CH,-OCO.

Ilo YBCINYCHHBIM (I)pal"MeHTaM CIICKTpa BUAHO, UTO NPUCYTCTBYIOT CIIC CUTHAJIbI ITIPUMCCH,
MNpUYICM OHHU COMYTCTBYIOT CUT'HAJIaM IIPOIMUJIIBHOTO (I)paFMCHTa. COOTBCTCTBCHHO, MMpEaACTaBJIAd
PCAKIUIO MMOJTYUCHUS CIIOKHOT'O 3(1)Hpa, MOKEM IMPEATIOJIONKUTH HAITNYNEC H-TIPOITaHOJIA.
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+ /\/H—D-JJ\
H3C)J\OH H,C C /\/

CurHanm oT YKCYCHOH KHCIOTBI B Xxjopodopme mposiBisercs npu 2,10 m.a. (mpui. 2.6) u B
cnekTpe He HaOmonaeTcs. Takum 00pa3om, KadeCcTBEHHBIH cOCTaB cMecH ompezeneH. /s Toro,
YTOOBl OMpPENENUTh KOJIWYECTBO H-MPOIMAHOJIa B CMECH, MPOAHAIU3UPYEM HHTErpaibHbIe
WHTCHCUBHOCTH CUTHAJIOB. IHTEHCUBHOCTH METWJIBHBIX TPYII CPABHUTH HE YAAeTCS BBHIY HX
nepeKkpbIiBaHus. MOXXHO TOJIBKO OLIEHWUTH OO cieayromuMm odpazom. CyMMapHbIi MHTErpaj
cocraisieT 3,40, Toraa Kak BKJIAJ METUIBHOM Ipymisl 3¢upa gomkeH ObiTh paBeH 3,00. Takum
obpa3zom, noinst npumecu ® = 0,40/3,40 = 0,12. AHaJIOTHYHO aHATH3UPYEM OCTaTbHBIC CUTHAIBL:

I(-CH2-OCO) : I(~CH2-OH) = 2,00 : 0,15; » = 0,07;
I(CH3-CH2-) : I(CH3-CH2-) = 2,04 : 0,23; © = 0,10.
HOHy‘IaeTCH, 4YTO KOJIUYCCTBO IMPUMECH COCTABIIAACT OKOJIO 10 %.
HpI/I PCLICHUN HOI[O6H]':>IX 3ala4 CTOUT IOMHHUTDH CJICAYIOIICC.

1. HeoOxoaumo cpaBHUBATh MHTETPAIBbHYIO HHTEHCUBHOCTb, pUX0-adirytocs Ha OA1H
npotoH, T. €. [(-CH2-) : I(-CH-) =2 : 1 o3Hauaet paBHOE KOJIMYECTBO TPYII (B MOJISIX), TAK KaK
KOJINYECTBO ITPOTOHOB B HUX OTIIMYAETCA TaKXe BJBOE, T. €. ® = 0,5.

2. IIpoToHsl, OTHOCSIKECS K Pa3HBIM IpynnaM (HapuMep, METUIIbHBIE U aJIbJIET U IHbIE
IIPOTOHBI), MOTYT UMETh PAa3JIMYHOE BpEMs pellakcalii. B peynbrare, eciu peslakcalioHHas
3aJiepXKKa Obljla BHIOpaHa HEBEPHO, MOKET OBITh CYILIECTBEHHOE PACXOKICHUE MEXKITY
WHTEHCUBHOCTSIMU CUTHAJIOB.

3. UnTerpanbHas BeIMYMHA CUTHAJIA CUJIBHO 3aBUCHUT OT TOT'0, HACKOJIbKO Ka4Y€CTBEHHO
BBINOJIHEHA 00paboTKa CIEKTpa, B YaCTHOCTU KOppeKLus (a3bl U 6a30BOM JIMHUY.

Otger: nponunarnertar (90 %), H-mpomanon (10 %).
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3amanwne 7. lna coenuHeHus ¢ opyrro-popmynoit C1oH100; onpeaenuts ctpoeHne, OCHOBHYIO
TayToOMepHYI0 (hopMmy u ee 1010 (B %).
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3amanue 8. Onpenenuth CTpOCHHE coeanHeH s ¢ OpyTTo-hopmynoi C14H140S.
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Ilpumepnt 3a0au 013 KONIEKMUBHO20 PeUieHUA 8 AYOUMOPUU

3ananue 9. OnpeaenuTb CTpoeHUE coeAnHeHMs ¢ OpyTTo-hopmysoit CaHsO.
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3aganue 11. Onpenenuts cTpoeHne coequHenus ¢ opyrro-popmymoit C7HoN.
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3anmanue 12. Onpenenuth cTpoeHue coequHenus ¢ opyrro-popmysioit CiiHiaN.
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3aganue 13. OnpenenuTs CTpoeHUE coeauHenus ¢ 6pyTTo-hopmyoit C7HsS.
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Ilpumeput 3a0au 013 camocmoamenbHO20 peuieHus

3ananue 1. Onpenenuts crpoeHne coeuaenus ¢ 6pyTro-hopmymnoit CsHi0.
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3aganue 2. Onpenenaurs CTpoeHHe coequueHus ¢ Opyrro-popmysnoit CeHsOa.

Mo Y =~ 0
nnee Qe
nwnww - -
Sl [~

1
I
Ifi
1.00 2.82
l | L ]
I\IIIIIII|\II\IIIII‘IIII|III\|IIII|II\I|IIII‘IIlI|III\|I\II|IIIII\III|IIII‘IIII‘IIII|III\|III

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

3ananue 3. Onpenenurs CTpOeHNE CoeAMHEeHusI ¢ 6pyTTO-hopmynoit CaHeOx.

TNNOO® - O © < -0 wn © O

ERRERRQ e ] TaeQq n

b - - R Mmmenm Lo I e I o} - -

= = ~l |~

1

T T T | T T T T I T T T T | T T T T | T T T T | T T T T 'I T T T T '| T T T T l T (
4.5 4.0 3.5 3.0
|
' | |
Ju( | H:
|
0.98 0.99 0.97 3.00
—_ —_ — —_
llIlllll‘|||\||\\l|lIlll||Il‘|||\III\||llll‘Ill\||\|||||||||lIlllllllll\lll\llllllllll

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

1.0



3aganue 4. Onpenenaurs CTpoeHHE CoequHEHUs ¢ OpyTTo-hopmysnoit CsH1002S.
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3aganue 6. Onpenenuts cTpoeHre coequHeHus ¢ Opyrro-popmysoit Ci13Hi604.
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IIpomexxyTouHast arrecTanus: IK3aMeH.

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl MPOBeeHNs IPOME:KYTOUYHOMH aTTecTAlMH
Bonpocsl k 3k3ameny 1o kypcy «PaguocnekrpajibHble METOAbI HCCAEI0BAHUS B XUMUM»

1. Meton SAMP, ¢pusuueckue ocHOBBL. SIMP-u30TOMHL

2. O6mume npeacrasiaeHus o cnekrpe AMP. Buasl ciektpos SIMP.

3. [Tpo6omoaroroka B AMP. JlocrounctBa u Henocratku merona AMP. Ucropus merona.
Meton OIIP u ero otnnuue ot SAMP.

4. Crnextp SAMP: unTeHCUBHOCTH, IIKaJIa, YaCTOTA, CTAaHAAPThI

S. XUM. cIBUTH. DKpaHUPOBAHUE U J€39KPAHUPOBAHUE B CIIEKTPaX.

6. Tuns! cnexktpomeTpoB (CW u ®@ypre). PactBopurenu st AMP ciektpockonuu.

7. CnuH-cimHOBOE B3auMojelcTBUE. MylbTUIIETHOCTh cuUrHanoB B crnekTtpax. KCCB.
Tpeyronbuuk Ilackang g 1l =1u '

8. [TorpemHocTh MHTErpuUpOBaHUS M (AKTOPBI, OT KOTOPHIX OHa 3aBUCHUT. DakTOpHI,
BIIMSIOIINE HA 3HAYEHHNE XUMC/IBUTA.

9. XuMudeckass 1 MarHUTHasi SKBUBAJIEHTHOCTb. [[prMepsl.

10.  HomeHkmaTypa CIMHOBBIX CHCTEM H WX aHAIIU3.

11. Cranpaptsl B 'H u 3C SIMP. Ocrarounsie ciefst pacTBOpUTEIIEH KaK CTaHAAPTHI.

12. M30TOomHBIEC CATEIUINTHI.

13.  VYpasuenue Kapmayca-KoHpos 1 anbTepHaTUBHBIE CUCTEMBI OLEHKHU JIU3IPATILHOTO yIIa.
14. Ormmane °C SIMP u 'H SIMP CIIEKTpPOB.

15. B¢ samp crekTpockonus. UyBCTBUTEIBHOCTb METOAQ, SACPHBIM JEKAIIMHT. MeToasl
DEPT u APT.

16.  JIBymepnsie meto bl ciekTpockonuu. COSY, HSQC

17.  JIBymepnsie Metonbl ciekTpockormuu. HMBC.,

18.  Snepwnsiit 3pdpext OBepxayszepa.

19.  KoHcTaHTa CHHH-CIMHOBOTO B3aMMOJEHCTBHS, ()AKTOPBI, OIPEICISIONINE BEIHYUHY.
Pacuér KCCB.

20. 3aBHCUMOCTH XUMCIABUT'OB OT aKHOCHUTOPHOCTU 3aMCECTUTCIIA B aAPOMATUUCCKOM KOJIBIIC.
ApOMaTI/IquKI/IC U aHTUAPOMATUUYCCKHUEC CUCTCMBI B CIICKTpPAX

21.0OcnHoBuble nonoxxkerust 1P cnekrpockonmu. G-dakrop
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23. Ocobennoctu peructpanuu u uarepnperanuu 1P crekTpos.

24. CurHanbl pacTBOopuTeleld B cHekTpax. JledTepupoBaHHBIE pPacTBOPUTENU, CBOWCTBA.
XUMCJBHIH.

25. Cnextpsl romosiaepHoit koppensiuu INADEQUATE

4.2.1 Tlpumepsbl OMJIETOB K IK3aMEHY

®I'BOY BO «KybaHCckuii rocy1apCTBEHHBIH YHHBEPCUTET»
®DaKynbpTeT XMMUU B BBICOKHX TEXHOJIOTHIA

Kadenpa opranndaeckoil XUMHUH U TEXHOJIOTHI

Hampasnenune nogrorosku 04.03.01 — Xumus

Hanpagsnennocts (nmpounb) — AHanuTHUECKast XUMHUS (IPUKIAIHON

KYBAHCKHIt OakanaBpuar)
FOCYJAPCTBEHHbIN 20 -20
YHWBEPCUTET — e —

I[I/ICI_[I/IHJ'II/IHB. <<Pazm0cneKTpanl>H1>1e METOAbI HCCJI€A0OBAHUA B XUMHMN»

Buner Ne
1. Merton SAIMP, ¢pusnueckue ocHoBbl. IMP-u3otonsl. O0mue npencraBienus o cuexkrpe AMP. Buapt
crektpoB SAMP.
2. Crauzmaptsl 8 'H i °C SIMP. OcTaTouHbIe ClIe/bl PACTBOPHTENCH KaK CTAHIAPTEL.
3. UnTepmiperanus ciekTpa B mpuiiokeHnd. COOTHECHUTE CUTHAIBI CO CTPYKTYPOH, OOBSICHUTE X
XapakTep, CAeIaiTe ONUCAaHUE CIIEKTPA.

3aBenyrommii kKadeapoit

OI'bOY BO «KybaHCKuit rocyAapCTBEHHBIN YHUBEPCUTET
DaKyJIbTET XUMHUHU U BBICOKUX TEXHOJIOTUI

Kadenpa opraamueckoit XUMHA U TEXHOJIOTHI

Hanpasnenue nogrorosku 04.03.01 — Xumus

Hanpagsnennocts (mpoduib) — AHanUTHYECKas! XUMHUS (TPUKIIATHON

KYBAHCKMit OaxanaBpuar)
FOCYAAPCTBEHHDIN 20 -20
VHUBEPCUTET - —

JII/IC]_[I/IHJII/IHEI <<P32]HOCH6KTpaJI])HI)Ie METOAbI UCCJICA0BAHUA B XUMHHN))

buner Ne
1. [Tpobonoaroroska B AMP. JlocrouncTBa u HenoctaTku Metona SIMP. Hcropust metona.
2. U30TOmNHbBIE CATENINUTEI.
3. UuTepriperanus criekTpa B npuioxeHnr. COOTHECUTE CHUTHANBI CO CTPYKTYPOH, 00BICHUTE
UX XapakTep, CAeIanTe ONMUCAHUE CIIEKTpa.

3aBeayromuit kadeapoit
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4.2.2. IlpuMepsl 3aJaHUI K IK3aMEHAUMOHHBIM OMJIeTaM.

WuTepripeTupyiiTe CUTHAIBl B HIKENPHUBEAEHHOM crekTpe. CrenaiiTe onucaHue,

YKaKHTE
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'H SIMP cniextp 5
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Kpurtepun 3x3aMeHallMOHHON OLIEHKH Ouenka YpoBeHb
CryneHT  cBOOOAHO  BJaJ€eT  TEOPETHUYECKUM | «OTIUYHOM MOBBIIIEHHBIN
MarepuajoM, BJIAJe€T HABBIKAMM aHaIM3a U (MpOIBUHYTHIN)
MHTEPHpPETalluy CHEKTPATbHBIX JaHHBIX M CIIOCOOEH YPOBEHb
CaMOCTOATEJIBHO PEIINTh dK3aMEHAIIMOHHYIO 3a/1a4y.

CrymeHT  XOpowO  BJIAJEET  TEOPETUYECKUM | «XOPOIIO» 0a30BbIif ypOBEHb
MaTepuajoM, 3HaeT 0a30Bble NPHUEMbl aHaIU3a

CIMEKTPAJIIbHBIX JaHHBIX U MMEET MpPEJCTaBIeHHUE 00

OCOOCHHOCTSIX ~ PETUCTpAllMd U MPEJCTaBIICHUS

CIEKTPOB PagUOCIIEKTPAJIbHOIO Uala3oHa 4acTor,

CIOCOOEH CIPAaBUTHCS C HK3aMEHALIMOHHOW 3ajgadeit

IIpU  HE3HAYUTEIBHOM IOMOIIM CO  CTOPOHBI

MIPENOIABATEIS.

CTyneHT 3HAaeT OCHOBHBIE IIOJIOKEHUS TEOPUHU | «YIOBIETBOPHU- IIOPOr'OBBIN
SIIEPHOTO MAarHUTHOTO PE30HAHCA, OJHAKO IUIOXO | TEIIBHO» YPOBEHb
pa3bupaercs B crneqUpUYECKUX  METoAax M|

OCOOCHHOCTSIX HMHTEpIpPEeTallud M MpPeICTaBJICHUS

TOIO0 WIA HWHOTO BHAA CIEKTPOB, C TPYyIOM

CIIPaBIIIETCS. C SK3aMEHAllMOHHOW 3ajadeil mpu

CYILLIECTBEHHON ITOMOIIM CO CTOPOHBI IIPENOAABATEIIS

CTyneHT He cIocoOeH pelnTh HK3aMEHAllMOHHYIO | «HEYJOBIeTBOpU- | MeHee 50%,
3a/1a4y JaXke C MOMOIIBIO IPENoAABATENsI U IJIOXO | TEIbHO» YPOBEHb HE
BJIAJICET TEOPETUYECKHM MaTepuasioM (HabIoaa0TCs copMHpOBaH
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CYyIIIECTBCHHBIC ommOKu  TpH 00CYXICHIHN
TEOPETUYECKHX  TMOJIOKEHUH, a TakkKe Tpu
UHTEPIPETAIIMA WM OOCYKICHHH TPEACTABICHUS
CIIEKTPAIBHBIX PE3YJILTATOB).

OneHouHble CpPeCTBA I HHBAIMIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— Ipy HEoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
310pOBBS IIPEAOCTABIIACTCS JONOJHUTEIBHOE BPEMS Ul IOJATOTOBKU OTBETA HA DK3aMEHE;

— IIPU MPOBEJICHUM IPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0YyUEHHs] MHBAINIOB U JIULL C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370pPOBBs IIPELyCMATPUBACTCS UCIOIb30BAHUE TEXHUYECKHUX
CpPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIILHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB IpOLEAypa OLEHMBAHUSA PE3YyJIbTaTOB OOyuYeHHMs MO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

5. IlepeyeHb OCHOBHOII M JONMOJIHHUTEJIbLHOW y4eOHOW JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas JuTeparypa:

1. Verbniok, FO. A. Jlekuuu 1o CieKTpOCKOIHUH SEPHOTO MAarHUTHOTO pe30HaHca
[Dnextponnslii pecypc] . U. 1 : BBoansiit kypc / Yerbiaiok HO. A. - M. : Texnocdepa, 2016. -
https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1.

2. Cnextpockomnust / bexkep, IOpren ; 1O. bekkep ; nep. ¢ nem. JI. H. Kazannesoii noa
pen. A. A. [lynsimesa, M. B. TlonsikoBoii. - M. : Texnocdepa, 2009. - 527 c. : mi. - (Mup
XuMuH). - bubmuorp. : ¢. 507-522. - ISBN 9785948362205. - ISBN 9783802315812.

5.2 JlonotHUTEIbHAS JIMTEPATYpA!

1. Kampimos, B.M. Ctpoenue BemecTBa [ D1eKTpOHHBIN pecypc| : yuebHoe mocodue / B.M.
Kawmpimos, E.I'. Mupomraukosa, B.I1. TataypoB. — Dnekrpon. nan. — Cankr-IletepOypr :
Jlanb, 2018. — 236 c. — Pexum nocryma: https://e.lanbook.com/book/105983 . — 3aru. ¢
JKpaHa.

2. Ceprees, Huxonait AnexcanpoBud. OCHOBBI KBAaHTOBOI T€OPUH SIIEPHOTO MAarHUTHOTO
pesonanca / CepreeB, Hukomnait Anexcannposud, Psa6ymxkun, Imutpuit Cepreesuy ; H. A.
Ceprees, /1. C. PsOymkus. - Mocksa: Jloroc, 2013. - 270 c. - bubmmorp.: c. 264-270. - ISBN
9785987047545.

3. CriekTpocKomnus SAEPHOr0 MArHUTHOTO PE30HAHCA Il XUMHUKOB : [ y4eOHUK I XUMHUYECKUX
cnernuanbHocTel By30B] / 0. M. Bonosenko, B. I'. Kapues, U. B. Komapos u ap. - [Mocksa] :

[MexxayHapoauslii 6marorsopurenbHbiid Goun "Hayunoe [laptaepctBo'] : ICSPF Press, 2011. -
694 c. : un. - bubnuorp.: c. 680. - ISBN 9785903078349.

5.3 Ilepuoauueckue u3IaHUA

1. Kypnan opraHudeckoi Xummuu
2. XKypnain oOmielt XuMuu
3. XKypHnan ¢puznueckoit Xumuu

6. Ilepeuenb pecypcoB HH(POPMANUMOHHO-TEJIEKOMMYHUKANUOHHOH ceTH «UHTEepHeT»,
HEeO0XO0AUMBIX /IS OCBOCHHSI JUCHUNJIMHBI (MOIYJIA)
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https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1
https://e.lanbook.com/book/105983

1. UHpopMaMOHHBINA CAaliT 0 XUMHH, COAEp KA 0a3y 3HaHUM, CIPABOYHUKUA U XUMHYECKUE
onnaitH-cepsucsl (http://www.xumuk.ru).
2. U. . Hudantses, I1. B. UBuenko [IpakTudeckuii Kypc CIIEKTPOCKOIHH SIIEPHOTO

MarHuTHOTO pe3oHaHca. Mertoauueckas pazpadorka. Mocksa 2006
http://www.chem.msu.su/rus/teaching/nifantev/2006 _praktikum.pdf

3. Caiit rpynmsr ['anca Paiixa, yu-T. Buckoncuaa www.chem.wisc.edu/areas/reich/chem605/

4. TTonckoBast 6a3a CIeKTpaJbHBIX JaHHBIX opranndeckux BemectB AIST (Spectral database for
organic compounds, National Institute of Advanced Industrial Science and Technology Japan):
http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi?lang=eng

5. Versiatok Opuit Anekcanaposud. Jlekuuu. http://www.chem.msu.su/rus/teaching/ustyniuk-
nmr-lectures/welcome.html

7. MeToauvecKkue yKazaHus 1Jisl 00y4aouXcsl 0 0CBOEHUIO THCIUIITTHHbI

VYcenemHnoe u3ydyeHue AUCHUIUIMHBL «PannocrneKkTpaabHble METOIbI MCCIENOBAaHUS B XUMHUHN»
TpeOyeT OT CTYIEHTOB PEryJISpHOrO IOCEIEHUs JIEKIUH, a TaKkXKe aKTUBHOM paboThl Ha
71a00paTOPHBIX 3aHATUAX, BBINOJHEHHUS KOHTPOJBHBIX Pa0OT, YCIEHIHOTO pa3dopa M peleHUs
3a/1a4, O3HAaKOMJICHHUsI C OCHOBHOM M JTOIIOJIHUTEIbHON PEKOMEHAYEMOM JIUTEPATYPOH.

[1py NOATOTOBKE K JICKIMOHHOMY 3aHATHIO CTYJICHTaM PEKOMEHJIYeTC:

1) mpocMOTpeTh 3amucH MNpenblylied JeKIUM W BOCCTAHOBUTh B MaMITH paHee
W3Y4YEHHBIN MaTepHall;

2) Oeryio MpOCMOTPETh Marepuai MPEACTOSINCH JIEKIMU, C LENbI0 JYYHIero YCBOCHHS
HOBOT'O0 MaTepuaa,

3) caMOCTOSTENBbHO MPOPadOTaTh OTACIBHBIC (PPArMEHThI TEMBbI MPOILION JICKIIMH, SCITH
3TO HEOOXOUMO.

IIpy KOHCHEKTHMPOBAHHWU JIEKIMOHHOTO MaTepuallia CTYJIEHTaM HYKHO CTPEMHUTHCS
KpaTKO, CXEMaTH4YHO, MOCIEAOBAaTEIbHO U JIOTUYHO (PUKCHPOBATH OCHOBHBIE IIOJIOXKEHUS,
BBIBO/IbI, 00001IeHNS U (POPMYJIMPOBKH, HE MBITASICh 3allMCaTh BECh MpPENoJaBaeMblii MaTepHan
CJIOBO B CJIOBO.

ITpy 1OArOTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEH/IyETCS:

1) BHUMATENBHO U3YYHUTh MAaTEPHAI MPEIbIAYILIEH JCKIINU

2) yIenuTh TOBBILIEHHOE BHUMAaHHE OCOOEHHOCTSAM  MpeAcTosme  paboTbl
(McToNBb3yeMOMy 000pYIOBaHHIO, XapaKTePy HHTEPIPETUPYEMBIX JTaHHBIX);

ITpu BeIMONHEHUM PAaOOTHI CTYyAEHTaM HEOOXOAMMO OTMEYaTh T€ BOMPOCHI U pa3felbl,
KOTOpBIE BBI3BIBAIOT y HHUX 3aTPYJHEHMs, C LEJIbI0 MOCIEAYIoUEeld KOHCYIbTAllUU Y
npenojaBatens. Kaxaplii CTyIEeHT JOJDKEH CTPEMHUTHhCS aKTUBHO pPabOTaTh Ha 3aHATHAX U
YCIICIIHO BBITIOJIHITH KOHTPOJIBHBIE paOOTHI.

CamocrodaTrenbHas paboTa Hapsay € ayIMTOPHOM MPEACTABISET OJHY W3 BaXKHEWIIMX
dbopm yuebHOoro mporecca. CamocrositenpHas paboTa - 3TO IUIaHUpyemas paboTa CTYIEHTOB,
BBITOJIHSIEMAsT MO 33JaHUI0 M IPU METOJMYECKOM PYKOBOJICTBE MperojaBaTensi, HO 0e3 ero
HernocpeAcTBeHHOro ydactus. CamocTosdTenbHas paboTa MpeAaHasHaueHa HE TOJIbKO s
OBJIa/ICHUS TIPECTABICHHON TUCIMITIIMHOM, HO U /Ui (POPMUPOBAHMS HAaBBIKOB paboThI BOOOIIE,
B yueOHOM, Hay4HOH, NMpoQecCUOHAIbHON NeATENbHOCTH, CIOCOOHOCTH MPUHMMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh NPaBUIIbHbIC
peIeH s U T.1I.
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CamocrosiTenbpHas paboTa CTyIEeHTOB

OpI‘aHI/I3aL[I/ISI ACATCIIBHOCTHU CTYyICHTA

Ne Bun CPC
dopma KOHTPOJIS
1 2 3
1. |Uzydenue Pabota ¢ KOHCHEKTOM JEKIHMH, a TaKXe C PEKOMEHIYyeMOM
TEOPETUYECKOTO OCHOBHOW M JONOJHUTEIBHOW JIMTEPATYpOU IO 3aJlaHHOM TEME,
Marepuana 03HAKOMJICHHE C MEPUOANYECKUMU U3AAHUSIMU U PECYPCAMU CETH
NHureprner. @opma KOHTPOJIS — YCTHBIA OIIPOC, KOHTPOJIbHAsS
pabora.
2. |Pemenue 3amau W3yuenmne marepuana, HEOOXOIUMOTO ISl YCHEIIHOTO PELICHHUs

3a/1a4, a TAKKE HEMOCPEICTBEHHOE UX BBIIIOJHEHUE.
dopma KOHTPOJIS — YCTHBIN ONPOC, PEMIEHUE 3a/1a4.

3. |llogroroBka k TekymieMy |M3yuenue Teopermyeckoro martepuana, HEOOXOJUMOro s
KOHTPOJIIO YCHEIIHOTO PEIICHUs 3a/1a4, BHIMOTHEHUSI KOHTPOJIbHBIX padoT U
JPYTUX BUIOB TEKYIIETO0 KOHTPOJIS.

B ocBoeHun JAUCHUIIIMHBI MHBAJIMJAMHU W JIMHAaMU C OTpaHUYCHHBIMHU BO3MOXKHOCTAMU
300POBbA OoJIbIIIOE 3HAYEHHE HMEET HHAUBUAYAJIbHAA yqe6Haﬂ pa60Ta (KOHCYJ'IBT&I_II/II/I) —
JOIMMOJIHUTCIIbHOC PAa3bACHCHUC yqe6H0ro Martcpuajia.

I/IHI[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalU 110 TPCAMETY SABJIIFOTCA  BaKHBIM (I)aKTOpOM,
CHOC06CTBYIOIIII/IM HHIUBUAYaTIU3allun O6y‘~IeHI/I$I M YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAY NOperuoAaBaTeiicM U o6yqa}01unMc;1 HHBAJIMAOM MWK JIMOOM C OI'PaHHUYCHHBIMHU
BO3MOXHOCTSMHU 3J0POBbA.

8. Ilepeyenb MHPOPMALMOHHBIX TE€XHOJIOIHil, HCMOJIb3yEeMbIX MPHU OCYIIECTBJIECHUH
00pa30BaTeJILHOIrO MPoIecca Mo AHCIIUIIHHE

8.1 Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHH

1. Ucnonb3oBanue SJICKTPOHHBIX HpeBeHTaHI/Iﬁ IIpu MMPOBCACHUHN JICKIIMOHHBIX 3aHATHUH.
2. HpOBepKa CaMOCTOATCIIbHO PCHICHHBIX 3aJja4 W KOHCYJIbBTHPOBAHUC IMOCPCACTBOM
3J'ICKTpOHHOfI IIOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0O o0ecreYeHust

Jlst oOyueHust HEOOXOTUMBI:

1. TTaket Microsoft Office (Microsoft Word, PowerPoint)

2. Penaktop xummdeckux popmyn ChemSketch u3 nmporpammuoro nakera ACD Labs (B
cBoboaHOM goctyne https://www.acdlabs.com/resources/freeware/chemsketch/ )

3. Pemaktop xummueckux Gopmyn BioNova Draw (B cBoOOZHOM J0CTyIe
http://accelrys.com/products/collaborative-science/biovia-draw/draw-no-fee.php )

4. Crnektp-menemkep  Spectragryph  https://www.effemm?2.de/spectragryph/ (B
CBOOOIHOM JOCTYTIC)

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snextponnas oubnmoreka (http://www.elibrary.ru ).

2. DneKTpoHHas OMOIMoTeUHas cucteMa u3natenbeTa «Jlauby (http://e.lanbook.com ).

3. DnekTponHas bubnmoreunas cucrema «kOpaiit» (http://www.biblio-online.ru ).

4. Hayunas snextponHas ouoanoreka «KubdepJlenunkay (http://cyberleninka.ru ).

5. DnektpoHHast OmOnmoreyHass cucremMa «YHuBepcuterckas OmOimoreka ONLINE»
(www.biblioclub.ru ).

6. Dnekrponnas oudmuorexka Hb KyoI'VY http://212.192.134.46/MegaPro/Web
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https://www.acdlabs.com/resources/freeware/chemsketch/
http://accelrys.com/products/collaborative-science/biovia-draw/draw-no-fee.php
https://www.effemm2.de/spectragryph/
http://www.elibrary.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://cyberleninka.ru/
http://www.biblioclub.ru/
http://212.192.134.46/MegaPro/Web

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUSI

00pa30BaTeJbLHOI0 NMPoLecca No JAMCHUILINHEe (MO1YJII0)
I[HSI IMPOBCACHUA 3aHSITHH 110 AJUCHUITIIINHE «PaIII/IOCHeKTpaJIBHBIe METOABI UCCIICAOBAaHUA

B XHUMHHN»,

IPEeyCMOTPEHHON Yy4eOHBIM IUIAHOM IIOATOTOBKH 0OakajiaaBpoOB,

HUMECTCA

HeoOXouMasi MaTepualIbHO-TeXHUYeCcKas 0a3a, COOTBETCTBYIOLIAs JEHCTBYIOIUM CaHUTAPHBIM
U MIPOTUBOIOKAPHBIM [IPaBUJIaM U HOPMaM:

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

Ne Bug pa6or
(MOyJIs1) M OCHAIIIEHHOCTH
1. JIekuuoHHBIE 3aHATHA | Y4eOHas ayAUTOpHS sl IPOBEICHUS 3aHATHH JICKIIHOHHOTO
tuna — ayn. 234c, yn. CraBponosibekasi, 149 (KOMIUIEKT
yueOHOl MmebOenu, mHTepakTuBHas nocka SMART Board,
KOPOTKO(OKYCHBI MHTEPAKTHBHBIN MPOEKTOP, HOYTOYK,
MEJIOBast JOCKa).

2. Cemunapckue 3austus | CeMHHapBI HE IPEAYCMOTPEHbI y4EOHbIM IJIAHOM.

3. JlabopaTopHbIe YueOnast  ayauTopusi AN TOPOBEACHHS  3aHATHIMA
3aHATHS nabopatopHoro tumna — aya. 423c, 350040 r. Kpacnonap,

yi. CraBpomnonbekas, 149.  YueOnas naboparopus,
YKOMIUIEKTOBaHHAasl  CHELHaTIU3UPOBAHHON MeOeIbIo,
BRITSDKHOM CHCTEMOM BEHTWIJISILIMHA, MEJOBOH JOCKOH,
CpEJICTBAaMU I0KapHOM O€30MaCHOCTH M OKa3aHUs IMEpPBOM
MEAMIIMHCKON MOMOIITH, J1a00paTOPHBIM 000y I0BaHHEM

4, Kypcosoe KypcoBast pabota He iperycMOTpEeHa yueOHBIM TTAHOM.
MIPOCKTUPOBAHHE

5. I'pynmosie AynuTopust VTS IPOBEIICHUS IPYIITOBBIX "
(MHIUBHIYaIbHBIE) WHIUBUAYAIBHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOIS H
KOHCYJIbTAIUK MPOMEXKYTOUYHOM  arTecTanuu —  aya. 332c¢, yo.

CraBpononsckast, 149 (Kommuexkr yueOHON Mmebenw,
MeoBas J0CKa, MIEPEHOCHOE MYJIbTUMEINIHOE
obopyoBaHue).

6. Texymuii  KOHTpONb, | AyaUTOpPHUS TUIS MIPOBEICHUS TPYIIOBBIX u
MIPOMEKYTOUHAS WHVNBUIYAIBHBIX KOHCYJIBTAIMHA, TEKYIIET0 KOHTPOJSI U
aTTecTaIus MPOMEXYTOUHOM  aTTectrauuu — ayna. 425c, ym.

CraBponosnbckasi, 149 (koMmmiexkt yuyeOHOM Mebenw,
MenoBas
JIOCKa, IEPEHOCHOE MYJIbTUMEIMINHOE 000PYI0BAHHKE).

1. CamocTosiTenpHas [Tomemenue nnst camoctositenibHOW paboTer, 350040 r.

paboTta Kpacnonap, yn. Crasponosnbsckas, 149

(YueOnast ~ MeOenb,  KOMIBIOTEPHAs  TEXHHUKA  C
BO3MOXKHOCTBIO ~TOJKIIOUEHUs K cetn «HTepHET»,
NpOTPaMMOIl  3KpaHHOTO YBEIMYEHUS U JIOCTYIIOM B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely
YHUBEPCHUTETA).
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