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1 ey v 3a1a4M U3y4YeHU S JUCHUILTHHBI

1.1 Heab JuCUMMJIMHBI — U3YYCHUE OCHOBHBIX (DU3MYECKHX METOJIOB YCTAHOBIICHUS CTPYKTYPBI
OpPraHUYECKHX COCIWHEHUM, IIOJIYyYECHHE 3HAHUM M CUCTEMAaTU3M3aLMS IPEACTABICHUN O
¢usnueckux meronax uccienoanus (IMP, DIIP-cnekTpockomnus).

1.2 3agauyM QMCHMIVIMHBI COCTOSIT B OCBOCHHHM MNPOGECCHOHATIbHBIX 3HAHUN M MOTYYSHHUU
npo(ecCHOHANBHBIX HAaBBIKOB B 00JAacTH CTPYKTYPHOTO aHallM3a CIIOXKHBIX OPraHHMYECKUX
BeulecTB  (usmyeckumu  Meroaamu. CTyneHThl JOJDKHBI HAYYUTHhCS HMHTEPIPETUPOBATH
npocreimme IMP ciektpbl. O0001IeHNE U ccTeMaTH3alus 3HaHuH 1Mo criekTpockonuu AMP u
OIIP.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
Kypc «®usndyeckne MeETOABI HCCIEAOBAHUSA OPraHUYECKMX COCAMHEHUN» OTHOCUTCS K
JUCLUIUIMHAM BapuaTHUBHOW wvacTu binoka 1 yueOHOro mnjaHa HampaBiI€HUs IOATOTOBKU
maructpatypsl 04.04.01, npoduinst «Opranndeckas XUMUs.

1.4 TlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHMs MO AWCHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3yuenune nanHo# yuyeOHOM MUCHUIUIMHBI HAPABICHO HA (OPMUPOBAHUE Y
00y4aromuxcs CIeAyOIUX 00IEKyIbTYPHBIX, 00IIenpodecCHOHANTBHBIX U MPO(hecCHOHATBHBIX
komnetenmmii: OITK-1, OITK-2, TTK-3

WNnnekc B pesynbraTe u3ydeHus yaeOHOH TUCIUIUIMHBI 00yYaroIuecs

Ne ConeprxaHrie KOMITICTSHITHA (ITH

KOMIIETE . HOJDKHBI

LI e€ JacTn)

HIH 3HAThb YMETh BJAACTh

1. |OIIKI |crnocoGHOCTB ¢buzuko- OIIPEAEIIATE 110 HaBBbIKAMH
MCIIOJIb30BaTh MOJYyYEHHbBIE | XUMUYECKUE CHEKTPaJIbHBIM CaMOCTOSITETh-
3HAHUSA TEOPETUYECKHX | OCHOBBI METO/IA, |JAAHHBIM HO
OCHOB aAMEHTAJIbHBIX | TIPUYUHBI KIIMOHAJIbHBIE

by p by MHTEPIIPETUPOB
pa3felioB  XUMHUM  IIPH | BOSHUKHOBEHUS U | TPYNIIMPOBKU U
aTb
pemeHnn bopmax 3aMECTHUTEIH,
npodeCCHOHATBHBIX 33Jau | IPOSIBICHUS BXOJISLIHE B CIICKTPAIBHBIC
PETUCTPUPYEMOT | COCTaB MOJIEKYJIbI; | PE3YIbTAThI
O SABJICHUS;

2. |OIIK-2 |BnaneHre COBPEMEHHBIMHU | OCHOBBI 10JIB30BATHCS BJIQ/IETh
KOMITBIOTEPHBIMU COBpPEMEHHBIX COBPEMEHHBIMU COBPEMEHHBIMH
TEXHOJIOTHUSIMHU MY | KOMIBIOTEPHBIX | KOMIBIOTEPHBIMA | o\ ipoTepHBI
IUTAHUPOBAHUM ~ UCCIIEJ0- [ TEXHOJIOTUH MPU | TEXHOJIOTUSIMU M
BaHUM,  MONYyYEHHWU U |IUIAHUPOBAHUU  |TIpHU

o TEXHOJIOTUSIMU
00paboTKke  pe3y/lbTAaTOB |HMCCIENOBAaHUM, |IUIAaHUPOBAHUU CXHOIO
HAy4YHBIX OKCIIEPUMEHTOB, [[IOJY4EHUU U UCCIJIEIOBaHUM 1IpH
cobope, oOpaboTke, xpaHe-|o00OpabOTKe IJIAHUPOBAHUU
HUM, TIPEACTABICHUM U |pEe3yJIbTAaTOB uccieno-
nepeaye HAy4YHOM | HAyYHBIX BaHUii,
uHpopMauu 9KCIIEPUMEHTOB, TONydeHHH W

coope,

o0paboTke
o0OpaboTke,
XpaHEHHH, pE3yJIbTaTOB




Hunexc B pesynbraTe n3ydeHus yaeOHOI TUCIHIUTHHBI 00yYaromuecs
Ne ConeprkaHue KOMIETCHIUH (MIH

KOMITeTE . JOJDKHBI
LI e€ yactn)

HIUH 3HATH yMeThb BJIAJIETh
MPEACTABIEHUN U Hay4HBIX
nepenaqe SKCIIEPUMEHTOB
Hay4YHOU HAYYHOI
HH(pOpMaLIUU

(bopman uHpopmarun
3. [IIK-3 |[rOTOBHOCTH HCIOJIb30BATh | IPUHIIMITHI I10J1b30BaThCA OCHOBamu
COBPEMEHHYIO aImaparypy | padoTsI anraparypou npu HACTPOMKH,
npu HpOBe,Z[eEII/II/I Hay4HBIX I/I(jCJ‘IeI[OBaTeJ'IBCK [IPOBEECHUNU § MaHHIIYIHPOBa
HCCJIEJOBaHUH OH ammaparypbl |HCCIEIOBaHUHI —
IIpU IPOBEACHUU .
HayYHBIX amnraparypou,
HCCIICIOBAHUI MCTOlaMu
00paboTKHn
nHpopManuu,
IIOJIy4YEHHOU ¢
IOMOIIBIO
JAHHOU
arnmnaparypsl

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH IMCUMILIMHBI 10 BHAAM padoT

O61mas TpyA0EMKOCTh AUCHHUIIIMHBI COCTABISET 6 3a4eTHBIX equHUIl, 216 4, KOHTaKTHBIX /2.5

Y, U3 HUX: JIEKIIMOHHBIX 36 yacoB, 1aboparopHbix 3anstuii 36 u, UKP 0.5 u. CamocrositensHas

pabora 116.8 4.

Bun yuebnoit paboThl Bcero CemecTtpbl
4acoB 7

KonrakTHasi paboTa, B TOM 4HcJIe: 72,5 72,5
AyauTOpHbIE 3aHATHSA (BCEro):
3aHATHA NEKIINOHHOIO TUIIA 36 36
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHATHSI, TPAKTUKYMBI, Ia0OpaTOpHBIE 36 36
paboThI, KOJJIOKBIYMBI 1 HHbIE aHAJIOTUYHBIC
3aHSITHS)
ITpomesxyrounas arrecrauus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa (Bcero), B TOM 4HcJie: 116.8 116.8
V3yueHne TeopeTHyecKoro Marepuaa 80 80
Pemenue 3agau 20 20
[TonroToBKa K TEKyniemMy KOHTPOJIO 16.8 16.8
KoHTpoJib: 26,7 26,7
IToaroroBka K 3K3amMeHy 26,7 26,7
Bun npomexxyTouHoi arTecTanuu (3a4eT, SK3aMeH) JK3aMeH
OO0mas Tpy10eMKOCTh | 4ac. 216 216

B TOM 4HCJIe KOHTAKTHAsA 72,5 725

pabora




| | 3au. ex.

2.2 CTpyKTYypa QM CHUIUIMHBI:

Pacnipenenenrie BU0B yueOHOM pabOTHI M MX TPYIOEMKOCTH IO pa3jiesiaM JUCITUTIINHBI.

Pazensr quctumineel, u3ydaeMeie B 9 cemectpe

KonnuectBo yacos
No A B
pasn HanmenoBanue pasznenos YAUTOPHad HeayTopHai
ol Bcero pabota pabora
JI 113 JIP CPC
1 2 3 4 5) 6 7
1/Beenenue B kypc SIMP criekrpockonuu 27 6 6 15
2.  |OGmmmit ananu3 AMP-cekTpoB 32 6 6 20
3- KOHCTaHTI:I CIIMH-CIITMHOBOT'O 32 6 6 20
B3anMOACUCTBUA
CriennanbHbIe METO/IBI CIIEKTPOCKOIIHH
4 lovp. P 32 6 6 20
Wnrepnperanus IMP ciektpoB 27 6 6 15
6. |OcHoBsl DIIP cIeKTpOCKOIHH. 38.8 6 6 26.8
Hmozo no oucuuniune: 36 36 116.8

2.3 Coaep:xanue pa3aesioB JUCHUILIMHBI:

2.3.1 3ausaTHA JeKIIMOHHOI0 THIIA

HanmenoBanue
paszaena

No

Copepxanue paszaena

dopma TeKyIIero
KOHTPOJIA

1 2

3

4

1. Beenenue B kypc SIMP  [ZIMP cniekrpockonus u e€ MecTo
CIIEKTPOCKOTTHH cpenu pU3NIECKUX METO/I0B
M3y4YeHUs BellecTBa. TeopeTuueckue
acnekTsl siBiieHus SIMP. Hcropust
passutus SIMP cnekrpockonuu.
CrnHOBBIE YKClIa U MATHUTHBIN
MOMEHT aTOMOB. Y CIIOBUS
MarHuTHOTO PE30HaHCa. Y CTPOMCTBO
npubdopos AMP. Bozmoxxaoct
METOA.

YcTHBII onpoc

2. OO6muit ananuz AMP- PactBopuTenu, BHyTpeHHUN U
CIIEKTPOB BHEIIHUU cTaHaapThl. [TapameTpsl
cnektpoB JAMP. lllupuna u
nHTeHCcnBHOCTE THNH SIMP. Bung
PE30HAaHCHBIX CUTHAJIOB.
HNHuTterpupoBanne. XuMHU4eCKUN
caBur. XUMUYECKUE CABUTH SIIED H
u °C OpPTraHUYECKHUX MOJIEKYJI.
[ToHsiTHE O TOHKOM CTPYKTYpE
criextpos SIMP *H u *C, KCCB.

YceTHBII onpoc




KoucrauTse! cini-
CIIMHOBOT'O
B3aUMOICHCTBUS

3asucumocts Bemmanael KCCB 'H-
'H or B3aumuOrO PacIoJIOKEHUS
B3aMMO/ICHCTBY-IOLIUX TPOTOHOB.
JlanbHue KOHCTaHThI. XapaKTepHbIE
KCCB (yuc-, mpamnc-ankensi,
apOMAaTUYECKUE MPOTOHBI). THITbI
cnuHOBBIX cucteM (AB;, ABX).
VYpasuenus Kapruryca, I'apOuina,
Juesa-Ansronsl-/lonaepca

YcTHBIN onpoc

CrenuanbHbIE METOIBI
criekrpockornuu SAMP.

CnennanbHble METOABI
cnexkrpockonuu SAMP. JIBymepHbIe
meroauku COSY. Snepusriit 3p ekt
Ogepxayzepa. TeopeTuueckue
OCHOBBI U BUJI cTieKTpoB SAD0.
Bo3M0OXHOCTH COBPEMEHHBIX
METOIUK crieKTpockonuu AMP 'Hu
3C B ycranoBieHHH CTPYKTYpBI
CJIOKHBIX OPraHUYECKHUX
coenunenuii. DEPT, HSQC, HMBC,
APT, INADEQUATE

VeI onpoc,
KOHTpOJIbHAast paboTabl

Nurepnperanus AMP
CIIEKTPOB

XapakTepuCTUYHbIE CUTHAJIbI B
MPOTOHHBIX U YIJIEPOJIHBIX CIIEKTPax
AJIKEHOB, AJIKUHOB, aPEHOB,
KapOOHOBBIX KUCIIOT U
KapOOHUJIBHBIX cOeAMHEeHMA. VX
HCMOJIb30BAHUE JJISI YCTAHOBJICHUS

CTPYKTYPBI.

YcTHBIN onpoc

Ocuosel DI1P
CHEKTPOCKOIHUH.

Ocnosbl DI1P cnexktpockonuu.
du3nuecKue OCHOBBI CIEKTPOCKOITUHU
OIIP. MarHuTHBIN AUMOIL BO
BHeIIHeM nose. KBaHToBaHue
MarHuTHOTO MOMeHTa. D PeKT
3eemana. OcHoBHOe ypaBHeHue OIIP.
[Tonstue o g-dakrope.

YcTHBII o1poc,
KOHTpOJIbHast paboTa

2.3.2 3aHATHS CEMHHAPCKOI0 THMA — HE MIPETyCMOTPEHbI

2.3.3 JIabopaTopHbIe 3aHATHSA

No HaunmenoBanne | HaumenoBanue 1ab0paTOpHBIX dopma TEKyIIEro
B paszzaena pabot KOHTPOJIS
1 2 3 4
1. |BBemennme B xypc |O6mmii amanus "H SIMP Y cTHBIN onpoc, penieHue 3a1aq
SIMP CIIEKTpa COCAUHEHUS
CHEKTPOCKOIUHU




2 |OOmuii anamm3 Anamus SIMP cnextpa cinoHOM |Y CTHBIN ONpoc, peleHue 3a1a4

SIMP-criekTpoB MOJIEKYJIbI
13 =

3 |Koncrantel cnuH- |[Ananmm3 —C criekTpa YCTHBIN onpoc, pelieHne 3a1a4
CIIMHOBOI'O COEJIMHEHUS
B3aUMOJCUCTBUSA

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

5 |MuTepnperanus Amnamus nsymepnoro HSQC VYcTHBI onpoc, pelieHne 3a1a4
SAMP cniekTpoB CIIEKTPa COCTUHEHUS

6 |Ocuossl DITP Amnamus nsymepaoro HMBC VYcTHBI onpoc, pelieHne 3a1a4
CIEKTPOCKOIUH. CIIEKTpa COEIMHEHHUS

2.3.4 IlpumepHasi TEeMaTHKA KyPCOBBIX padoT (IIPOEKTOB) — HE IIPETYCMOTPEHBI

2.4 TlepedyeHb Y4eOHO-METOAMYECKOro o0ecmeyeHHsl IS CAMOCTOATE]BLHOH pPadoThI
00y4YaOIIUXCS 10 JUCHHUILIMHE (MO1YJII0)

Hepequb y‘le6H0'MeTOI[I/I‘{eCKOFO obecreueHust JAUCIUIIIIMHBI 11O

Ne Bun CPC BBITIOJTHEHUIO CAaMOCTOSITETIbHOU paboThI
1 2 3
1. |Usyuenwue 1. Yeremiok, 0. A. Jlekiuu o CrieKTpOCKOIUU SIEPHOTO
TEOPETUICCKOr0o MarHMTHOTO pe30HaHca [DneKkTpoHHbIi pecypc] . Y. 1 : BBoaHblit
Matepualta kypc / Yerwmiok IO. A. - M. : Texnocdepa, 2016. -

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

2. Meronuieckre peKOMEHJAIIMK K OPTaHU3aIlH Ay JTUTOPHOUN 1
BHEAYJAUTOPHOU (CaMOCTOATENbHOMN) pabOThI CTYI€HTOB:
Metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aunckwuii
roc. yH-T, 2018. - 89 c.

3. Cnexrpockomus / bexkep, FOpren ; 1O. bekkep ; mep. ¢ vem. JI.
H. Kazanuesoit nopg 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 pe30oHaHca [DneKkTpoHHbI pecypc] . Y. 1 : BRogHblit
kypc / Yerbiaiok FO. A. - M. : Texnocdepa, 2016. -
https://biblioclub.ru/index.php?page=book _red&id=444862&sr=1.
2. MeTtoanieckre peKOMEeH MU K OpTaHU3aIliK ayIUTOPHOUN U
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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

BHEAYJIUTOPHOM (CaMOCTOSATEILHOM) pabOTHI CTY/ICHTOB:
metoanueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuii
roc. yH-T, 2018. - 89 c.

3. Cnekrpockonus / bekkep, FOpren ; FO. bekkep ; niep. ¢ Hem. JI.
H. Kazanuesoit nog pen. A. A. Ilynsimesa, M. B. [TonsikoBoii. -
M. : Texnocdepa, 2009. - 527 c. : un. - (Mup xumun). -
bubmuorp. : c. 507-522. - ISBN 9785948362205.

3. |I[lomroroska K

TEKyLIEMY
KOHTPOJIIO

1. Yereiniok, 0. A. Jlekiuu no creKTpOCKOIUU SIE€pHOTO
MarHUTHOTO pe30HaHca [DneKkTpoHHbIi pecypc] . U. 1 : BBoaHbIit
kypc / YereiHok FO. A. - M. : Texnocdepa, 2016. -
https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1.
2. MeTtoauveckrne peKOMEHIAIMN K OpTaHU3aIH ayIUTOPHOUN H
BHEAYJIUTOPHOM (CaMOCTOSTENILHOM) pabOThI CTYJIEHTOB:
metoanyeckue ykazanus / coct. T.I1. Croposxxenko, T.b.

[Tounnok, A.B. becnianos, H.B. Jloza. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. - 89 c.

3. Crexrpockomnus / bekkep, Opren ; 10. bekkep ; mep. ¢ Hem. JI.
H. Kazanuesoii noxa pexn. A. A. [lynsiesa, M. B. [lonsikosoii. -
M. : Texnocdepa, 2009. - 527 c. : un. - (Mup xumun). -
bubmuorp. : c. 507-522. - ISBN 9785948362205.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromUXcs U3
YHUCiIa MHBAJIUIOB M JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasisitorces
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUITHS UH(DOpMALINU:

JIyist i1n ¢ HapyIeHUsIMH 3PEHUSI:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyHUIEHUsIMU CIlyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

21.]'[5{ JU ¢ OrpaHMYCHHBIMH BO3MOXHOCTAMH 300POBbA NPEAYCMOTPEHA OpraHU3alusa
KOHCYJ'IBTaI_[I/Iﬁ C UCITOJIb30BAHHNEM BHGKTPOHHOﬁ IIOYTHI.

3. O6pa3oBaTejibHbIE TEXHOJIOTHHU

Jns popmupoBanus npodecCHOHaIbHBIX KOMIETEHLUUH B IMPOLIECCE OCBOEHHUS Kypca

HCIIOJIB3YCTCA TCXHOJIOIUA HpO(i)eCCI/IOHaJ'II)HO-paSBI/IBaIOHIeFO 06yquH$1, nopeaycMaTpuBaromas

HE TOJBKO IepeAady TEOpEeTUYECKOro Marepuajla, HO U CTHUMYJIMPOBAaHUE M pa3BUTHE
IPOAYKTUBHBIX ITO3HABATEIbHBIX JEHCTBUN CTYIAEHTOB (HAa OCHOBE ICHXOJIOT0-TIEAarOrn4ecKon
TEOPUM TOATANHOrO (HPOPMUPOBAHHS YMCTBEHHBIX JEHCTBUI).

Cemectp

Bun 3anstus Hcnons3yemble MHTEpAKTHBHBIC KomnmuecTtso
(JI, TP, JIP) o0pazoBartebHbIC TEXHOJIOTUH 4acoB
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https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1

9 JIP Pabota B MaybIX rpymnmax, MeTOJ 16
NOUCKAa OBICTPBIX  pEIIeHHH B

rpyIme
Umoeo: 16
JIis MHBAIMIOB W JIAI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbBSI PEATHU3YIOTCS
UHIMBUyallbHbIE 00pa3oBaTeIbHbIC TEXHOJIOIWH, KOTOpHIE MMO3BOJISIIOT ~ TOJIHOCTBIO

HHIUBUAYAIU3UPOBATE COACPKAHUC, MCTOABI M TCEMIIbL y‘l@6HOI>i JCATCIIBHOCTH HWHBaJIMAA,
BHOCUTb BOBPCM:I HGO6XOI[I/IMBIG KOPpPEKIUHU KaK B ACATCIBHOCTh CTYACHTA-UHBAJIMA4, TaK U B
ACATCIIBHOCTD IIperIogaBaTClIA.

4, OIIeHO‘IHLIe CpeacTBa AJid TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U HpOMe)l(yTO‘lHOﬁ
aTreCcTanum
4.1 DoHJ OLIEHOYHBIX CpEeACTB 1Jisl IPOBEACHUA TeRleIeﬁ arrecranuun

Texkymmii KOHTPOJIb OCYIIECTBISACTCA TMPENoJaBaTejeM, BEIYIIUM JICKIIMOHHBIE H
MPAKTUYECKHE 3aHATHS HA OCHOBE BBIMIOJNIHEHHUS CTYJIEHTAaMU KOHTPOJBHBIX PadoT,
1a00paTOPHOTO TMPaKTHKyMa, M Yy4acTUs B YCTHOM ompoce. g mnpoBeneHus TEeKYIIEero
KOHTPOJISI UCTIOJIB3YIOTCS CleIyroIIne (hOpMbI KOHTPOJIS: YCTHBIN OMPOC, KOHTPOJIbHBIE PAaOOTHI.

Tlpumep 3a0anuii 0151 KOHMPONLHBIX PAOONL:

1. Onpenenuth cTpoeHue coenuHenus cocrara CsHio.

—0.88
—0.86

—0.86_

Pemenue

W3 cocTaBa u Auama3oHa CreKTpa Mbl BUAUM, YTO UMEEM JIEN0 C anru(paTHUYeCKUM COSTMHEHUEM.
Curnan Ha 0,85 mM.1. OTHOCUTCS, CKOpee BCEero, K MeTuibHbIM rpynnaM CH3, a ocraBmuecs nsa
CUTHAaJla PACIOJIOKEHBI B OOJIACTH, XapaKTEpPHOW Ui METUJIICHOB. AHATU3HUPYSd BEIUYHHY
MHTErpaJiOB, MOJIy4aeM, YTO B HaIlleM COEAUHEHUU MNpucyrcrByer ofaHa rpynna CHj, oxna
rpynma CH u tpu rpynmer CHs. Tako# packiaj MOTHOCTBIO COOTBETCTBYET OpyTTO-(hopMyIie,
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npeaIoKeHHON B 3amade. OTKIOHEHHE BEMMYMHBI MHTETpana OT 9 SBISETCS AOIYCTUMBIM M
MOXET OBbITh BBI3BAHO KaK HEKOPPEKTHBIM BBHIOOPOM JAMana30oHa HMHTETPUPOBAHMSA, TaK H
HEIOJIHOW peylakcaluell METUIIbHBIX IIPOTOHOB B XOJ€ AKCIepuMeHTa. AHanu3 curHaia Ha 0,85
M.JI. TIOKa3bIBaeT, YTO JaHHBI CUTHAJ TMpPEICTaBIsIeT COOOM IepeKphIBaHHE HECKOJIbKUX
CUTHAJIOB: {TpuIuleT W nayomer} mubO {TPUIUIET, CHUHIJET, CHUHIJIET}. TpPUIUIET MOXKET
00pa3oBaThCs MPU PACILEIVICHUN Ha IBYX MPOTOHAX, T. €. uMeeM (parment CHs-CHy. Ilpu sTom
METWJICHOBAs TPYIIA, PACIICIUIAIONIAsCS HAMETHWJIBHOW, OyAeT naBaTh KBapTeT. B Hamem e
ciryqae Mbl BuauM B curHaie CHj He deTwIpe, a MATh JMHUM, MPHUYEM HE COOTBETCTBYIOIINX
tpeyronbHuKy Ilackams. Takum o0pa3oM, MBI MOXKEM NPENNOI0XKUTh, YTO 3TO JBAa KBapTeTa,
HAJIOXKHBIIMXCS JAPYr Ha Jpyra, 4ro Bo3MOXHO B ciydae ¢parmenta CH3-CH,-CH. U
JeMCTBUTENFHO, HUKAKYIO JIPYT'YIO TPYIITY CI0JIa HE MPUCOCANMHUTL. B pesynbraTe mosydaercs
coeaunenue 2-metuinoyrad (CHz-CH,-CH(CHys)y).

Otger: 2-meTrnOyTan (CH3-CH,-CH(CHjs)o).

2. Onpenenuthb cTpoeHue coearHeHus cocraBa CoHi20.

2.28

3.70

@
@
5]

g T -}

T 13

ry

1.67 0.90
| I 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 amudaruyueckyro (2,3 u 3,7 m.a.). [Ipuyem obnacte B guanazoHe
3,5-4,5 M.1. XxapakTepHa Al IPOTOHOB METHJIBHBIX M METHJICHOBBIX TPYIII, HEMOCPEICTBEHHO
CBSI3aHHBIX C AaTOMOM KHCIOpoja, a 3HayeHue 2,3 M.JI. — I8 METWIbHBIX TpYIIIL,
NPUCOEIUHEHHBIX K apoMaTH4eckoil cucreme (Hampumep, Toiyous). MHTerpanbHas
MHTEHCUBHOCTh IIOKA3bIBA€T, YTO TPU MPOTOHA COJAEPXKATCAi B apOMAaTHYECKOM KOJble, TPU
IIPOTOHA HAXOJATCS B TPYIIE, CBI3aHHON C aTOMOM KHCIIOPOJa, M MECTh IIPOTOHOB — B TPYIIIIE,
COOTBeTCTBYMOIIENH curHanmy Ha 2,3 m.ja. Takum oOpa3om, momydaercss Habop (parMeHTOB:
C6H3- (apomarmka), CH3-O-, 2xCH3-, 4TO MOJHOCTBIO COOTBETCTBYET OpYTTO-(PopMmyIe.
Ocranoce oOmpenenuTh XapakTep M TO-PSIIOK 3aMelleHus OCH30JIBHOTO Koyiblla. B
apoMaTU4ecKoil 00JacTW Mbl BUIMM CHJIBHOCBS3aHHYIO OOMEHHYIO CHCTEMY TpeX MpPOTOHOB
tuna AB2 (BcraBka B criektpe). OO 3TOM CBUAETENBCTBYET CHIIBHBIA «3(P(EKT KpbImm». ITOT
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¢dakT u pacuieruienne curaaiaoB Ha ayonet (7,0 m.a.) u ayonet ay6netos (6,9 M.1.) MOKa3bIBaeT,
yro nepen Hamu 1,2,3-3aMenieHHoe Koibo. CoBIaJeHNE CUTHAJIOB METUJIBHBIX Ipyln Ha 2,3
M.JI. TOBOPUT O TOM, YTO IpeJ HaMU CUMMETpHYHAast CTPYKTypa. Takum o0pa3oM, MbI OIydaeM
2,6-mumernnann3oa. OTBer: 2,6-IMMETIIaHA30.

3. Ha monke ¢ peakTuBamMu ctosiia crapas 0aHkKa ¢ KaKuM-TO OellbiM moporikoM. Ha morepToit
ATUKETKE 3HAYWIACh 3arajo4yHas HAAIMUCh «...0Bas Kuciora». Ha ocHoBanuu cnexktpoB SAMP
OTIpeIeNTUTE, YTO ITO 3a KucioTa. Temnepartypa miasneHus — 139—-142 °C.

n
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1.21 1.00 2.89
15 1.0 105 100 95 9.0 85 8.0 £ 70 6.5 6.0 59 50 45 40 . ¥ 30 25 20 kS 1.0 05 0.0
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—185.08
—178.73

— —0.00

240 230 220 210 200 19 180 170 160 150 = 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O = -0 20 = -30

Pewenue. B nipencrasiieHHON 3a7a4e 1Ba CIIEKTpaA: CIEKTP Ha AIpe "Hu CIIEKTp Ha s1pe BC. !z
POTOHHOTO CIIEKTPa BUHO, YTO 3TO aiudarhueckas Kuciaota, conepxamnias CHs-rpynmy (1,25
M.J1.). OTCyTCTBHE pacIleyieHUs] Ha CUTHajlaXx TOBOPUT O TOM, YTO B3aMMOJECHCTBHS MEXIY
IPOTOHAMU B ATOM KHCIOTE HET, T. €. BCE MPOTOHCOEpKAllie IPYIIbl PACIOI0KEHBI JaJIeKO
(MMHMMYM 4Yepe3 aToM) Apyr oT apyra. CurHan B o0Onactu 2,67 MOXKET NMPUHAANIEKATh IPYyIIe
CH; unmn CH. OGnacte B paiioHe 5 M.JI. XapakTepHa JJis POTOHOB MpPHU SpZ-FH6pI/IILI/I3OBaHH0M
aToMe yriepoja Jubo sl «IOABMKHBIX» MpoToHOB OH-rpynn. AHamu3 yriiepogaHoro CreKkTpa
MOKa3bIBAET, UTO B COEIMHEHUU MPUCYTCTBYIOT JIBE HEAIKBUBAJICHTHbIE KAPOOKCUIIbHBIE TPYIIIBI
(o6macte 180 M.1.), a Takke elle TpU THIa aTOMOB yriepoja B anudaruueckoil obiactu.
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VBenuuuBas BIBOE 3HAYCHHUS HWHTETPAIOB B MPOTOHHOM CIEKTPE, MBI TIOJy4aeM JBE
HEIKBHUBAJICHTHBIE KAPOOKCHIILHBIE TPYIIIHI (B TPOTOHHOM CIIEKTPE OHM JAIOT OJIUH CHUTHAJ, TaK
KaK MPOTOHBI HAXOATCS B 0OMEHEe MEXIy co00M M mpoToHaMu Boabl), onqHa CHp-rpynma u nse
OKBHUBAJIICHTHBIC METHWJIbHBIC Tpynnbl. CyMMHpys 3TO C JaHHBIMH YTJICPOJHOTO CIEKTPA,
nonydaeMm: 2x-COOH, 2x-CHjs, -CHj-, -C-. Cobupasi Bce BOeHHO, MOTy4aeM, YTO KUCIOTa Ha
MOJIKE — 2,2-TUMEeTUJITHTapHAs.

OtBert: 2,2-1uMeTUsIIHTapHast KUCIIOTa.

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

o wm mow L=} N OO NOEMO W N~ HNnwodw
o o oo~ ¥ SOOI ONA D YNnwFON
ooo WO N — O -WWWWWWWYWWYWWIN N OO
o <o ™o m ~N N A A A A A A A A A A~ [=NeNeleNeNe]
[
T T
3.6 ppm
1
T T T T T
I 1.7 1.6 Ppm 0.95 pPpm '
1
i ll‘ "
‘“}l
1 I 1
U] Nt 1 . 1
T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

Y

B MMpEACTAaBJICHHOM CIICKTPC BUANUM YCThIPC MHTCHCUBHBIX CUT'HAJIA, CooTHeceM HX IO

2.00

MHTETPaJIbHON MHTEHCUBHOCTH U MYJIBTUILIETHOCTH:

— 0,94 m.n1. — tpumuier ot CH3-rpynms! NponuiabHOTO (parMeHTa;
— 1,65 m.a. — mynsTaILTeT 0T CH3-CH)-rpymsr,

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

— 4,02 m.1. — Tpuriet ot rpymmsl -CH,-OCO.

[To yBennueHHBIM (pparMeHTaM CIEKTPa BUIHO, YTO MPUCYTCTBYIOT €IIle CUTHAIBI IPUMECH,
MIPUYEM OHHU COMMYTCTBYIOT CUTHAJIaM MPONMWIbHOTO parmMeHTa. COOTBETCTBEHHO, MPEICTABIISS
PEAKIINIO TTOJIYICHHSI CIIOKHOTO dPUpa, MOKEM MPEANOTIOKUTh HATUINE H-TIPOTIaHOoA.
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o)
+ /\/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.
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3ananue 3. Onpenenurs CTpOeHNE CoeAMHEeHusI ¢ 6pyTTO-hopmynoit CaHeOx.
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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 «®@u3ndeckue MeTo/Ibl HCCIeI0BAHNH OPraHN4YecKHuX

COeIMHEeHUI»
1. Meron SAIMP, dusnyeckue ocHOBbI. SIMP-u30TOMBI.
2. O6mue npencrasnenus o ciekrpe AMP. Buasl cnexktpos SIMP.
3. [Tpo6omoaroroka B AMP. JlocrounctBa u Henocratku merona AMP. Ucropus merona.
Meton OIIP u ero otnuuue ot SAMP.
4. Crnextp SAMP: unTeHCUBHOCTH, IIIKaJIa, YaCTOTA, CTAaHAAPThI
S. XUM. cIBUTH. DKpaHUPOBAHUE U J€39KPAaHUPOBAHUE B CIIEKTPaX.
6. Tunsl cnexktpomeTpoB (CW u ®@ypre). PactBopurenu st AMP ciektpockonuu.
7. CnuH-cinHOBOE B3auMojelcTBUE. MyINbTUIIETHOCTh cuUrHanoB B crnekTtpax. KCCB.
Tpeyronbuuk Ilackang g 1l =1u Y%
8. [TorpemHocTh MHTErpuUpOBaHUA M (AKTOPBI, OT KOTOPHIX OHa 3aBUCHUT. DakTOpHI,
BIIUSIIOLIME Ha 3HAYCHUE XUMCBUTA.
9. XuMudeckasi 1 MarHUTHasi SKBUBAJIEHTHOCTb. [[prMepsl.
10.  HomeHkmaTypa CIMHOBBIX CHCTEM H WX aHAIU3.
11. CrangapTsl B 'H u 3C SIMP. Ocrarounsie ciefst pacTBOPUTENIEH KaK CTaHJAPTBHI.
12.  V30TOmHBIEC CATEIUINTHI.
13.  VYpasuenue Kapmnyca-KoHpos 1 anbTepHaTUBHBIE CUCTEMBI OLEHKH JTU3IPATILHOTO YyIIa.
14. Ormmane °C SIMP u 'H SIMP CIIEKTpPOB.
15. B¢ samp creKTpockonus. UyBCTBUTEIBHOCTb METOAQ, SACPHBIM JEKAIIMHT. MeToasl
DEPT u APT.
16.  JIBymepnsle meto bl ciekTpockonuu. COSY, HSQC
17.  JIBymepnsie MeTonbl ciekTpockomuu. HMBC.,
18.  Snepnsiit 3pdpext OBepxayszepa.
19.  KoHcTaHTa CHHH-CIMHOBOTO B3aMMOJEHCTBHS, ()AKTOPBI, OIMPEICISIONINE BEITHYUHY.
Pacuér KCCB.

20. 3aBHCUMOCTH XUMCIABUT'OB OT aKHOCHTOPHOCTU 3aMCECTUTCIIA B aAPOMATUUCCKOM KOJIBIIC.

ApOMaTI/ILIeCKI/Ie U aHTHAaPOMATUUYCCKHUE CUCTEMBI B CIICKTpax
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21.0OcnHoBuble nonoxxerust 1P cnexrpockonmu. G-akrop
23. OcobenHocTy perucrpanuu 1 uarepnperanuu JIIP ciekTpos.

24. CurHanbel pacTBOpuTeleld B cHekTpax. JledTepupoBaHHBIE pPacTBOPUTENU, CBOWCTBA.

XUMCJBHIH.
25. Cnextpsl romosiaepuoit koppensaiuu INADEQUATE

Ilpumep rxK3amenayuonnozo ounema.

OI'bBOY BO «KybaHCcKHi TOCy1apCTBEHHBI YHHBEPCUTETY
@aKyJIbTET XUMUU U BBICOKMX TEXHOJIOTHI

Kadenpa oprannueckoid XuMUU U TEXHOJIOTUI
Hamnpasnenue noarotosku 04.04.01 — Xumust

Hamnpasnennocts (mpoduias) — OpraHuveckas XumMus
KYBAHCKMIA 20 20
FOCYJAPCTBEHHbI -

YHUBEPCUTET HucuuniuHa «@u3ndecKkue MeToAbl HCCJIeJ0BAHNI OPraHNYecKuX

COeIMHEeHUI»
9K3aMeHAIMOHHBIH Omier Ne 2
Cnekrp SAMP: nunTeHCUBHOCTH, I1LIKaJla, YaCTOTA.
CrangapTsl B H samP.
3. JIByMepHBIEC SKCIIEpUMEHTAIBHBIE METO/IbI CIIEKTPOCKOITUHI BC-sIMP.

N

3aBenyronuii kKageapoit

4.2.2. IlpuMepsl 3a1aHNI K IK3aMEeHALMOHHBIM OnJieTaMm.

WutepnpeTupyiiTe CUrHaiIBl B HIDKENpUBEAEHHOM crnekrtpe. Caenaiite omnucaHue
cootHorrenue nzomepos (E) u (Z).
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4.2.3. Kputepuu ouleHUBaHUS

CYILIECTBEHHBIE OomuOKH  TpH 00CYyXKIeHUN
TEOPETUYECKUX  IOJIOKEHUM, a  Takke IIpH
UHTEpPIpETalMi WM OOCYXIEHUU NpPEICTaBICHUS
CIIEKTPAJIbHBIX PE3YJIbTATOB).

Kpurepun 3x3aMeHallMOHHON OLIEHKH Onenka YpoBeHb
CtymeHT  CcBOOOJHO  BIAJECET  TCOPETHUECKUM | KOTIHMIHO MMOBBIIIEHHBIH
MarepuajoM, BIIaJleeT HaBBIKAMH aHaIW3a U (IpOABUHYTHIN)
I/IHTepHpeTaI_[I/II/I CHGKTpaJIBHBIX JAaHHBIX U CHOCO6CH ypOBeHL
CaMOCTOSITEJILHO PEIIUTh SK3aMECHAIIMOHHYIO 3a/1a4y.

Crynent XOPOIIO BJIAJICET TEOPETHUUECKUM | «XOPOILIO» 0a30BbIi YPOBCHD
MarepuajioM, 3HaeT O0a30Bble TIPUEMBbI aHAIINM3a

CHCKTpaJIBHBIX JAHHBIX U HUMECT HpGI[CTaBHeHI/Ie 06

OCOOEHHOCTSIX  PEruCTpallii W TNPEACTABJICHHS

CHEKTPOB PaTUOCHEKTPAIHHOTO JUara3oHa YacTor,

CIOCOOEH CIPaBUTHCS C AK3aMEHAIIMOHHOM 3a1aveid

MpU  HE3HAYUTEIBHOM TIMOMOIIM CO  CTOPOHBI

MIPENo/IaBaTelIs.

CTyaeHT 3HAeT OCHOBHBIE TIOJIOKEHHUS TEOPHUH | «YIOBJIETBOPHU- MTOPOTOBBIA
SIZIGPHOTO MAarHUTHOTO PE30HaHCa, OJHAKO IUIOXO | TEJIIbHO» YpOBEHb
pazbupaercs B  CHeNU(UYSCKUX  METOJaX U

OCOOEHHOCTSIX HHTEpIIPETAllid M IPEACTABICHUS

TOI'O N HUHOTI'O BUIa CHGKTpOB, C Tp}II[OM

CHpaBJIsIETCS C SK3aMCHAIMOHHOW 3amadyel mpu

CYIIIECTBEHHOW IMOMOIIIM CO CTOPOHBI MPEINOIaBaTEIIs

CrtyneHT He cmocoOeH pemHuTh IK3aMEHAIMOHHYIO | «HEYIoBIIeTBOpU- | MeHee 50%,
3a/1auy JaKe C MOMOIIBIO MPENoAaBaTeNsi U IJIOXO | TEIHHO» YpOBEHb HE
BIIAJICET TCOPETUUCCKUM MaTepUaioM (HaOJIIOTar0TCS chopMHUpOBaH

OneHoyHbIe CPECTBA /1JI1 MHBAIM/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBBS IIPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS I IIOATOTOBKU OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIEYPHl OLIEHUBAHUS PE3YyJIbTAaTOB O0YUEHUS MHBAIMUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBBs IIPELyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJWAOB IIpOLIEypa OLIEHUBAHUS pE3yNbTaTOB OOYyYEHHS 10 JUCHUILUIMHE MOMKET

MMPOBOAUTHCA B HECKOJILKO 3TAllOB.

5. IlepeyeHb OCHOBHOIi M JOMOJHUTEILHOW y4eOHOUW JHUTEPATypbl, HEOOXOAUMOI

JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA)
5.1 OcHoBHas1 TUTEpaTypa:
Ochosnas:

1. VYerpmtok, FO.A. Jleknuu 1o CHEKTPOCKONWU SIIEPHOTO MarHuTHOro pe3oHanca / FO.A.
VYereaiok. - Mocksa : Texnocdepa, 2016. - Y. 1. BBoausrit kype. - 292 c. : wi., Tabi., cxeM. -
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(Mup xumun). - bubmauorp. B kH. - ISBN 978-5-94836-410-0 ; To xe [DnexkTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444862

2. YcreiHwK, HOpuit AnekcanapoBud. Jleknmuu 1o CHEKTPOCKONHUHU SIEPHOTO MAarHUTHOTO
pesonanca [Tekcr] . Y. 1 (BBomuwli kypc) / YcrbHIOK, FOpwmit AnekcanmpoBuu ; FHO. A.
YcereiHIOK. - MockBa : Texnocdepa, 2016. - 285 c.

JlononnumenvHas.

1. BacunpeBa, B.M. ChnekrpaibHple MeTOAbl aHanu3a. I[IpakThueckoe pPyKOBOJICTBO
[DnexTponHbIi pecypce] : yuebHoe mocodue / B.M. Bacuibera, O.®. CrosHoBa, W.B. llIkyTuHa,
C.A. Kapnos ; nox pen. CenemeneBa B.®D., CemenoBa B.H.. — Onexkrpon. nan. — CaHKT-
[MerepOypr : Jlanb, 2014. — 416 ¢. — Pexum nocryna: https://e.lanbook.com/book/50168 . —
3ari. ¢ ’3KpaHa.

2. SlnepHbIil MarHUTHBIM PE30HAHC B CTPYKTYpHBIX HccnenoBanusax [Tekct] / B. T. [lantomkuH,
0. E. Yepnwpmm, B. A. Bomeakua u np.; otB. pea. P. 3. CarmeeB. - Mocksa : URSS :
[KPACAH/], 2017. - 350 c.

3. Crnekrpockonus / bekkep, FOpren ; 10. bekkep ; nep. ¢ mem. JI. H. Kazanuesoii mox pex. A.
A. IlyneimeBa, M. B. [TonsikoBoi. - M.: Texnocdepa, 2009. - 527 c.

5.3. llepuoauyeckue U3aaHUS:
1. XKypnan opraHuyeckoil XuMmuu

Kypnan obuieit xumun
3. XKypnan ¢puznueckoit Xumuu

N

6. Ilepeyenr pecypcoB  HH(POPMALUOHHO-TEIEKOMMYHHKALMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX IJISl OCBOCHUS JUCHHUILIMHBI (MOYJI51)

1. Xwumuueckas SHIUKIONEIUS
http://www.chemport.ru/chemical_encyclopedia_article_834.html

2. W. 3. Hudantses, [1. B. UBuenko [IpakTndyecknii Kypc CIIEKTPOCKOIHHA SACPHOTO
MarHuTHOTO pe3oHaHca. Mertoaudeckas pazpadorka. Mocksa 2006
http://www.chem.msu.su/rus/teaching/nifantev/2006_praktikum.pdf

3. www.chem.wisc.edu/areas/reich/chem605/ caiit rpynmsl ["anca Paiixa, yur. Buckoncuna

4. TlouckoBas 6a3a CrIeKTpaJbHBIX JaHHBIX opranuveckux BemiectB 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. Ycerbinwok HOpuii AnexkcanapoBuy. Jlekuuu.
http://www.chem.msu.su/rus/teaching/ustyniuk-nmr-lectures/welcome.html

6. Beanckasi H.IL., EabunoB O.C., [TonuzoBckuii M.I'. SnepHblii MAarHUTHBIA pe30HAHC.
Teopus u npaktuka. Yacts 1. ExatepunOypr: Yp®V, 2011. - 105 ctp.
http://www.twirpx.com/file/753376/
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7. MeToauveckne yKa3aHus I 00yYAOIIUXCS 110 OCBOCHUIO JUCIHUNIMHBI

VYcneuHoe u3ydeHHE AUCHUILUIMHBI TPeOyeT OT CTYIEHTOB PEryJISPHOTO IMOCEHICHUs
JEeKIUHA, a TaKXKe AaKTUBHOM paboOThl Ha MNPAKTHUYECKUX 3aHATHUAX, BBINOJHEHHS TECTOBBIX
IPOBEPOYHBIX PA0OOT, BHITOJHEHHS M 3AIIUTHI TaOOPAaTOPHBIX paboT, 03HAKOMIICHHUS C OCHOBHOM
Y JIOTIOJIHUTEIIbHOM PEKOMEHIYEMOM JIUTEpaTypOu.

IIpy NOATrOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCSI:

1) mpocMOTpeTh 3amucu MNpeAbIAylIed JeKIUM W BOCCTAHOBUTb B MAMIATH paHee
W3Y4YEHHBIN MaTepHall;

2) Oeryio MPOCMOTPETh Marepual MPEACTOSIIEeH JIEKIMU, C LENbI0 JYYHIEro YCBOCHHS
HOBOT'O MaTepuaa,

3) caMOCTOSTENBHO MPOPAdOTaTh OTACIBHBIC (PPArMEHThI TEMBbI POILION JICKIIMH, SCIIH
3TO HEOOXOJUMO.

IIpy KOHCHEKTHMPOBAHMHU JIEKLMOHHOIO MaTepuajla CTYIEHTaM HYKHO CTPEMHUTHCS
KpaTKO, CXEMaTU4YHO, IOCIEAO0BAaTENIbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIE IIOJIOKEHUS,
BBIBO/IbI, 00001IEHNUS U (POPMYJIMPOBKH, HE MBITASICh 3allMCaTh BECh IPENOJaBacMblii MaTepHra
CJIOBO B CJIOBO.

IIpu 1oAroTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEH/IYETCS:

1) BHMMATEIbHO HU3Y4YHTh MAaTEpHal NPEACTOSIICH pPabdOThl M COCTaBHTH IUIAH €
BBINOJIHEHMUS,

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPEICTOSIIEN
padoTHI;

[Ipu BbInOSHEHUU pabOTHI CTyJEHTaAM HEOOXOJMMO OTMEYaTh TE€ BOIPOCHI U PA3/AEbl,
KOTOpbI€ BBI3bIBAIOT y HUX 3aTPYAHEHHUSA. C 1EJbl0 MOCIEeAyIoEel KOHCYIbTalluu Y
npenogasaresns. Kaxablii CTYIEHT JOJKEH CTPEMUTHCS aKTUBHO paboTaTh Ha J1abOpaTOPHBIX
paboTax U yCHEIIHO BBINOIHATE KOHTPOJIbHbBIE Pa0OTHI.

CamocrosiTenbHass paboTa Hapsly € ayAMTOPHOM MpEACTaBIsSeT OAHY W3 BaKHEHIIMX
¢dopm yuebHOro mpouecca. CamocrositenbHas padoTa - 3TO IUITaHUpyeMas paboTa CTYAEHTOB,
BBITNOJIHSAEMAs 10 3a/IaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE IpemnojaBaTels, HO 0e3 ero
HernocpeAcTBeHHoro ydactusi. CaMmocrosiTenbHass paboTa IpeJHa3Haue€Ha HE TOJBKO JUis
OBJIAJICHUS TIPECTABICHHON AUCIUIIIIMHON, HO U JUIsl JOPMUPOBAHUS HaBBIKOB pabOTHI BOOOIIIE,
B y4eOHOH, HayyHOH, NMpOo(hecCHOHAIBHONW AEATENIbHOCTH, CIOCOOHOCTH NMPUHMMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HUKAIOIIME MPOOJIEMbl, HAXOIUTh MpPaBUIIbHBIC
pEeILIeHus U T. 1.

CaMocTosTenpHas pa60Ta CTYACHTOB

OpraHmaum{ ACATCIIBHOCTH CTyACHTA

No Bun CPC
dopMa KOHTPOJIA
1 2 3
1. |Uzydenue Pabota ¢ KOHCHEKTOM JEKIHi, a TaKXe C PEKOMEHIyeMOi
TEOPETHUECKOTO OCHOBHOM U JOTOJHUTENBHOM JUTEpPaTypou MO 3aJlaHHOM TeEMe,
Marepuana 03HAKOMJICHUE C MEPUOANYCCKUMHU U3TaHUSIMU U PECYPCaMU CETH
WNurepuer. @opma KOHTPOJIS — YCTHBIA OMNPOC, KOHTPOJIbHAs
pabora.
2. |Pemenue 3agau N3ydyenne matepuana, HEOOXOIUMOTO JJIsi YCHEIIHOTO PEIICHHUS

3aaa4, a TaKKE HEMMOCPEACTBEHHOC UX BBIIIOJIHCHHUC.
CDOpMa KOHTPOJIA — yCTHBIfI OIpocC, pCIICHUC 3a/1a4.

3. |[lomroroBka k Tekymemy [MI3ydeHne TEOpEeTHYECKOTO Marepuaia, HEOOXOTUMOro JUis
KOHTPOJIIO YCIIEIIHOTO PELIeHHs 33a/]]a4, BBHIIIOJIHEHUSI KOHTPOJIBHBIX paboT U
JPYTUX BUJOB TEKYIIET0 KOHTPOJISI.
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B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
30pOBbsI OOJIBIIIOE 3HAUYECHHE HMECT WHAWBHAyalbHas ydeOHass pabora (KOHCYJIbTAllUH) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJBTAIlMM IO MPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCO6CTBYIOH_[I/IM HHIUBUAYaJIU3allun OGy‘-ICHI/I}I M YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy IMpernojaBaTesieM W OO0yJYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTSMHU 3J0POBbA.

8. IlepeyeHb HH(POPMAIHOHHBIX TEXHOJIOTHIA, HCIOJIB3YyeMbIX NMPH OCYLIECTBICHUH
00pa30BaTeJbLHOI0 NMPoLecca Mo JMCHUIInHe (MOAYJI10) (IPU HEOOXOTUMOCTH)

8.1 llepeuenb HHGOPMAIUOHHBIX TEXHOJIOT Uil

1. Ucnonap3oBanue QJICKTPOHHBIX Hp63€HTaHI/Iﬁ IIpH IIPOBCACHNH JICKIIUOHHBIX 3aHATHUH.
2. HpOBepKa CaMOCTOATCIIbHO PCHICHHBIX 3aJld4 W KOHCYJIbTHPOBAHUC IMOCPCACTBOM
BHGKTpOHHOﬁ IIOYTHI.

8.2 Ilepeyennb HEOOXOAMMOI0 MIPOrPAMMHOI0 o0ecrevdeHust

Jli1s 0OydeHus HeoOXOIUMBI:

1. MTaket Microsoft Office (Microsoft Word, PowerPoint)

2. Penaktop xumudeckux dpopmya ChemSketch u3z mporpammuoro makera ACD Labs (B
cBoboaHOM jpocryne https://www.acdlabs.com/resources/freeware/chemsketch/ )

3. Pemaktop xumuueckux ¢opmyn BioNova Draw (B cBoGogHOM jgocTyrie
http://accelrys.com/products/collaborative-science/biovia-draw/draw-no-fee.php )

4.  Cnektp-meHemkep  Spectragryph  https://www.effemm?2.de/spectragryph/ (B
CBOOOJTHOM JIOCTYTIE)

8.3 Ilepeyenn HHGPOPMALMUOHHBIX CIPABOYHBIX CHCTEM:

1. Hayunas snekrponHas oubmaunoreka (http://www.elibrary.ru ).

2. DnextpoHHas OubnMoTevHas cucrema usaarenscTa «Jlanby (http://e.lanbook.com).

3. DnekrponHas oubanoreuHas cucrema «tOpaitm» (http://www.biblio-online.ru ).

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

5. DnektpoHHass OuOnuoreuyHas cucremMa «YHuepcuterckas Oubimoreka ONLINE»
(www.biblioclub.ru).

6. DnexTponnas 6ubmmorexa Hb KyoI'V http://212.192.134.46/MegaPro/Web

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOXoauMasi JJsl  OCYLIECTBJICHUS
00pa30BaTeJLHOI0 MPoLecca Mo AMCHUIINHEe (MOYJII0)

Jns mpoBeneHust 3aHATHN 1o aucuuiuinHe «duznueckre MeETOAbl HUCCIEI0BAHMS
OpFaHI/I'-IeCKI/IX CO€HI/IH€HHI>1>), HpC}IyCMOTpeHHOﬁ y‘—Ie6HBIM ITAaHOM IIOATOTOBKH MaFI/ICTpOB,
UMeeTCsl HeoOXxoauMasi MaTepuanbHO-TEXHHUYeCKas ©0a3a, COOTBETCTBYIOIIAS JCHCTBYIOIIUM
CaHI/ITapHI)IM 158 HpOTI/IBOHO)KapHBIM HpaBI/IJ'IaM 158 HOpMaMZ

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLTHHBI
(Moyssl) M OCHAILIEHHOCTh

1. JlekuMOHHBIE 3aHATUA | YueOHas ayAuTOPHs 7S IPOBEACHMS 3aHATHI JIEKIIMOHHOTO

tuna — aya. 406c¢, yin. CrtaBpononsckas, 149

Kommnekt yuebHOl Mebenu, menoBas JOCKa, MEPEHOCHOE

MYJIBTUMEANITHOE 000pYyIOBaHUE

2. Cemunapckue 3anatusi | CeMUHaphI He IPEyCMOTPEHBI YU€OHBIM IIIAHOM.
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Ne Bun pabor



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

JlaGopatopHbie VYyeOnas  aymutopuss Uil TPOBEICHUS  3aHATHH
3aHATUA nabopatopHoro tumna — aya. 410c, 350040 r. Kpacuoaap, yi.
CraBponosbckas, 149.
YyeOHas nabopaTtopusl, YKOMIUIEKTOBaHHAs
CIICLIUATIU3UPOBAHHON  MeOENIbIO, BBITSDKHOW CHCTEMOM
BEHTWJISILIMM, MEJIOBOM JIOCKOM, CpEICTBAaMHU IOXKapHOU
0€30MMacHOCTH U OKa3aHHsI MEepPBOM MEAMIIMHCKOW MOMOIIH,
71a00PaTOPHBIM 000PYIOBAaHUEM
Kypcosoe KypcoBas pabota He mperycMOTpeHa yueOHbIM IIIAHOM.
MIPOEKTUPOBAHUE
['pynmoBsie Aynuropus JUTSL POBEJCHUS IPYIIOBBIX u
(MHAMBUIYaJIbHBIE) WHJUBUIYAJIbHBIX KOHCYJbTAllUM, TEKYIIEro KOHTPOJs M
KOHCYJbTaLUK MPOMEXKYTOUYHOM aTTectauu — aya. 126c¢, 234c, 322c, 425c,
416c, 350040 r. Kpacuogap, yin. CraBpononbekas, 149.
Kommiekt yueOHOM mebenu, MenoBasi J0CKa, MEPEHOCHOE
MYJIbTUMEANIHOE 000pYI0BaHUE.
Texymmii  KOHTpOJIb, | AyAUTOPUS TUTST MIPOBEICHUS IPYIIITOBBIX u
POMEKYTOYHAs WHIUBUAYAIbHBIX KOHCYJIbTALMM, TEKYIIEro KOHTPOIS H
aTTeCTaIUs MIPOMEKYTOUHOM arrectauuu — aya. 126c¢, 234c, 322¢, 425¢,
416c, 350040 r. Kpacuogap, yin. CraBponosbekas, 149.
KommuiekT ydeOHOI mebenu, MenoBas JOCKa, MMEPEHOCHOE
MYJIbTHUMEINIHOE 000pyI0BaHNUE.
CamocrogdTenpHas [Tomemenue ansi camoctosiTenbHON pabotel — aya. 40lc,
pabora 350040 r. Kpacuomap, 350040 1. Kpacuomap, yi.
CraBpononbckas, 149. KommnbroTepHas  TeXHHKa  C

IIOAKJIIOYEHUEM K ceTu «HTepHeT», IporpaMMON 3KpaHHOTO
YBEJIMYEHUS U JOCTYIOM B 3JIEKTPOHHYIO MH(POPMALUOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.
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