degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Teopus u npakTHKa GU3NIECKUX METOIOB B XUMHUH
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa xumuueckor Gu3NKN (YHKIHOHATBHBIX MAaTePHAIIOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbix yacoB: 180 Bcero, B TOM 4ucie:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsle 3anatus: 120 vac.

Camocrositenpaas pabdora: 180 gac.

Bcero gacos: 360, Bcero 3ad. ef.: 8

[Iporpammy cocrasuin: B.B. HoBUKOB, I-p XUM. HayK

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl XMMU4ecKo (Gpr3uku QyHKIMOHAIBHBIX MaTepuanoB 27.05.2021



AHHOTANMA

Hucuunnuna "Teopus W mpakThka (PU3HYECKUX METOAOB B XMMHH" TNpenHA3HAaueHa ISl O3HAKOMIJICHUS
00y4aromuxcsi C OCHOBHBIMH IPUHLIMIIAMH DPAa0OTHI HAa COBPEMEHHBIX MNPHOOpax Al HCCIEAOBAHUSA
(U3MKO-XMMUYECKUX CBOWCTB BEIIECTBA M CTAaTHCTUYECKUMH METOAaMU OOpabOTKHM MOIYYEHHBIX
pe3yNbTaToB

3agaun JUCIUATIINHEL:

¢dbopmupoBaHrue 0a30BBIX 3HAHWUN W TMpENCTaBICHUH O (DyHJAMEHTaJbHBIX 3aKOHAX W OCHOBHBIX METOJax
HCCICAOBAaHUSL CBOMCTB U CTPYKTYpPhl BEIIECTBA, IOJYYCHUE MPAKTUYECKOTO HAaBbIKA B IPOBEACHUU
pa3IMYHBIX BHJIOB aHAIHM3a CBOMCTB U CTPYKTYPhI BElIECTBA, TOATOTOBKH 00pa3I0B /Ul MOJ00HOT0 aHAIHM3a H
WHTEPIPETAIUU TTOTYUYSHHBIX PE3YJIETATOB

B PE3YIBTATC OCBOCHUA JUCIUTIIINHBI 06y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:
- TCOPCTUICCKUC OCHOBBI MCTOAOB UCCJIICAOBAHUA CTPOCHUSA U (1)I/ISI/IKO—XI/IMI/I‘IGCKI/IX CBOICTB

- ¢u3MUecKre U XUMHYECKHE MPUHLUIBI paboThl 00OPYIOBaHUS M HPUOOPOB MPOBEACHUS MCCIICAOBAHHIMA
BEILIECTBA;

- OCHOBHBIC KOHCTPYKIMOHHBLIC 3JICMCHTBI H3MCEPUTCIIBbHBIX HpI/I60p0B, NPUMCHACMBIX [JI1 MCTOHOB
HCCIICAOBAaHUA BEIICCTBA, U NX HA3HAYCHHUC

- CHGLII/I(l)I/IKy Pa3INIHBIX (I)I/I3I/IKO—XI/IMI/ILICCKI/IX MCTOAOB U3YUCHUA CTPOCHUA BCIICCTBA U 001acTH ux
MNPUMCHUMOCTH;
- KpUTCPUU OLICHKHU CTaTUCTHUYCCKOM 3HAYNMOCTH IKCIICPUMCHTAJIbHBIX JTaHHBIX;

YMETB:

- IJTAHUPOBATh CTPATETUIO YCTAHOBIIEHUS CTPOEHUS BEIIECTBA;

- 00pabaTbIBaTh HKCIIEPUMEHTAIbHbBIE TaHHBIE, TOTYYEHHbIE C TOMOIIbLIO (PU3UKO-XUMHUUECKHX
METOJI0B MCCIIEOBAaHUS BEIIECTBA C HCIIOJIB30BAHUEM OCHOBHBIX METONOJIOIMUECKUX MTPUHIIUIIOB;

- MCIOJIB30BaTh COBPEMEHHBIEC TPUOOPHI U METOANKH, IPOBOAUTH 1 OPTraHU30BbIBATH SKCIIEPUMEHTHI,
- TOTOBUTH 00pa3Lbl I IPOBEICHUS Pa3IMYHBIX UCCIIEIOBAHUI CBOMCTB U CTPYKTYpPhl MAaT€PHAIIOB

BIAJCTh:

- MPAKTUYECKUMH HABBIKAMH UCTIOIb30BAaHUS COBPEMEHHBIX TPHOOPOB U METOIMK JIJISl UCCIICOBAHUS
XUMUYECKUX COCIMHEHUN pa3IMuyHON MIPUPOABL, IPOBEACHUS U OpraHU3aluu YKCIIEPUMEHTOB U
WCIIBITaHMi, 00paOOTKY U aHAIIM3a PE3yIbTATOB.

- CI0co0aMu UHTEPIPETAIIUY JTAHHBIX, TOTYUYEHHBIX PA3IHYHBIMHA (PH3UKO-XUMHUESCKUMHU METOIaMU
HCCIICAOBaHUSI CTPOCHUS BEILIECTBA;

- METOJIOJIOTHEH UCIIONB30BAHUSI COBPEMEHHBIX (DU3UKO-XUMHUYECKUX METOOB M3YUYCHHS CTPOCHHS
BCIIICCTBA;

- METOJOJIOTUEN COMOCTABICHUS U KPUTUUECKON UHTEPIPETAIIMU MACCHBA IAHHBIX, MMOIYYCHHBIX BCEH
COBOKYITHOCTBIO UCIIOJTb30BAHHBIX (PU3UKO-XUMUYECKAX METO/IOB UCCIICIOBAHS CTPOCHHS BEIECTBA.

OcHOBHOE cofep)aHue AUCUUIUIMHBI U3JI0KEHO B CIECAYIOUINX pas/enax:
Beenenue
Mertponoruueckue U CTaTHCTUIECKIE OCHOBBI 00pabOTKH pe3ynbTaToB SKCIEPUMEHTA
CriekTpocKomus IPOTOHHOTO MAarHUTHOTO Pe30HaHCca
Penakcanmonnsle nporeccsl B criekrpockonuu AMP

1
2
3
4
5 Cnexrpockonus SIMP Ha rereposiipax u qBymMepHas criekrpockonus AMP
6 Ilpunnumnsl padotsl Ha coBpemeHHbIX UK 1 Y®-un cniekrpomeTpax

7 IlpoBeneHue peHTreHOOUPPAKINOHHOTO IKCIIEPUMEHTA

8 DNeKTPOXMMHYECKHE METOIBI

9 TurpumeTpuuecKrue METOIBI

1

0 MaCC—CHeKTpOMeTpI/IH I KaAYE€CTBECHHOI'O M KOJIMYCCTBCHHOI'O aHAJIM3a



11 Metonp! pa3fiesieHus: ¥ KOHIIEHTPUPOBaHU. Xpomarorpadus

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Henbto kypca "Teopuss W mnpakThka (U3NYECKHMX METOJOB B XUMHHU" SIBISIETCS O3HAKOMIICHHE
00y4aromuXxcsi ¢ OCHOBHBIMH NMPUHIMIIAMU Pa0OThl HA COBPEMEHHBIX MPUOOpax IJsl MCCIeIOBaHUS
(U3UKO-XMMUYECKHNX CBOMCTB BelIeCTBA M CTAaTUCTUYECKUMH METOAaMU OOpabOTKHM IOJyYeHHBIX

pE3YIbTaTOB

33]13‘[1/[ JAUCHUIIINHBI

¢opmupoBaHrue 0a30BbIX 3HAHMM M MPEACTABICHHA O (QyHAaMEHTAJIBHBIX 3aKOHAX W OCHOBHBIX
METO/laX MCCJIEJ0OBaHUS CBOWCTB U CTPYKTYphl BELIECTBA, IOJIYYEHHE IPAKTUYECKOTO HABbIKa B
MPOBEACHUH PA3IMYHBIX BUAOB aHAJIU3a CBOWCTB M CTPYKTYPHI BEIIECTBA, IIOATOTOBKH 00pa3LOB IS
MO0OHOTO aHAJIN3a U UHTEPIIPETALMN TTOyYSHHBIX PE3yIbTaToB

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS KOMIIETSHIIMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

HaydyHOW 3a7jaye W HMHTEPIPETHPOBAaTh IMOJIy4YEHHBIC
pE3yNbTaThI
[IK-2.1 CnocobeH caMOCTOSTEILHO HWIA B COCTaBe

HAy4YHOI'0 KOJUICKTHBA IUIAHUPOBATH U NPOBOAWUTL HAYYHBIC
HCCIICAOBAHUA B obmactu MaTCpUuaJIOBCACHUA

[IK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM M UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
nporpaMm) B 00JIaCTH MaTepraIoOBEeCHUS U
TEXHOJIOTUY MaTePUaJIOB

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

- TCOPECTUICCKNEC OCHOBBI METOAOB UCCIICAOBAHUA CTPOCHHUA U (1)I/I3I/IKO-XI/IMI/IT-IGCKI/IX CBOMICTB

- (1)I/I3I/ILIGCKI/IC U XUMHUYCCKUC TMPHUHIUIIBLI pa6OTBI

HMCCIICIOBAaHUN BEIICCTBRA;

o0opynoBaHus ¥ TPUOOPOB NPOBEACHUS

- OCHOBHBIC KOHCTPYKIMOHHBIC 3JICMCHTHI H3MCPUTCIIBHBIX HpI/I60p0B, IMPUMCHACMBIX I MCETOHAOB
HUCCIICAOBaHUA BCUICCTBA, U UX HA3HAYCHUC,
- CHGL[I/I(i)I/IKy PA3INIHBIX (bPISI/IKO—XI/IMPI‘leCKI/IX MCTOAOB HU3YUCHUA CTPOCHUSA BCUICCTBA U o0acTu ux

IIPUMCHUMOCTH,

- KpUTCPUU OLICHKHU CTaTUCTHUYCCKOM 3HAYNMOCTH IKCIICPUMCHTAJIbHBIX JTaHHBIX.

YMETB:




- IJIJAHUPOBATh CTPATETUIO YCTAHOBJIEHUSI CTPOEHUS BEILLECTBA;

- 00pabaTblBaTh SKCIEPUMEHTAJbHBIC IaHHBIC, IONyYE€HHBIE C IOMOIIBI0 (HUIUKO-XUMHUUECKHUX

METO/I0B MCCIIEI0BAHNUS BEIIECTBA C UCII0Ib30BAHUEM OCHOBHBIX METOI0JOTMUECKUX IPUHIIMIIOB;

- MCIOJIB30BaTh COBPEMEHHBIE IPUOOPHI U METOIUKHU, IPOBOAUTE U OPTaHU30BBIBATH SKCIIEPUMEHTHI;

- TOTOBUTH 00pas3Ibl Ui POBEACHUS PA3INUHBIX UCCIEOBAaHUN CBOMCTB M CTPYKTYPBI MaT€pPHAJIOB.
BJIaJIETh:

- IPAaKTHYECKUMH HaBBIKAMHU HCIIOJIb30BaHUS COBPEMEHHBIX MPUOOPOB M METOIMK JUIS MCCIIEAOBAHUS
XUMHYECKUX COCIWHEHHN pa3IMYHONW NPUPOABI, MPOBEIACHHA W OPraHU3allU OKCIEPUMEHTOB H
UCTIBITaHUH, 00pabOTKN U aHaIN3a Pe3yIbTaToB;

- cnocobaMy MHTEPIpPETaluy AaHHBIX, NOJIYYCHHBIX Pa3IMYHBIMU (PU3UKO-XUMHUYECKUMH METOJAMH
UCCJIEZI0BaHMsI CTPOEHUS BEILLECTBA;

- METOMOJIOTUEH HCHONBb30BAHUS COBPEMEHHBIX (DM3UKO-XMMUYECKHUX METOJOB H3YUYCHHS CTPOCHHS
BELIECTBA;

- METOJIOJIOTHEH CONOCTaBJICHUS U KPUTHUECKON MHTEPIPETAllN MAacCHBa JaHHBIX, TIOTYYEHHBIX BCEH
COBOKYITHOCTBIO HCIIOJIb30BAaHHBIX (PM3UKO-XUMHUECKUX METOIOB UCCIICIOBAHUS CTPOCHHUS BELIECTBA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 2 1
Mertponoruueckue M CTaTUCTUUYECKUE
2 OCHOBBI 00paboTku pe3yabTaToB 4 4 20
JKCIIEpUMEHTA
CriexkTpockonus MPOTOHHOTO
3 P P 6 14 20
MarHuTHOI'O pe30HaHca
Penakcanuonnsie IIPOLIECCHI B
4 i POt 6 14 20
criekrpockonuu AMP
5 Crekrpockonust SIMP nHa rereposapax u 6 14 20
JIByMepHas cnekrpockonus AMP
6 [MpuanMTBL paboThl Ha coBpeMeHHbIX MK 6 14 9
n YO-BUA CIIEKTpOMETpax
[IpoBenenne peHTreHOAUPPAKLNOHHOTO
7 pose p I Qpaki g 14 20
JKCIIEpUMEHTA
8 DNEKTPOXUMHYECKIE METOIbI 8 18 20
Macc-cnekTpoMeTpust JUISL
9 Ka4eCTBEHHOTO W KOJIMYECTBEHHOIO 8 14 30
aHaiu3a
Mertons A37ICTICHHS u
10 " past 6 14 20
KOHIICHTPUPOBaHus. XpomaTorpadus
Nroro gacos 60 120 180
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 360 uac., 8 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennuii)



1. BBenenune
Lenu v 3ama4u AUCITUIIIMHEL.
2. MeTposoruueckre 1 CTaTHCTUIECKHE OCHOBBI 00pabOTKH Pe3ylIbTaToB SKCIIEPUMEHTA

[lonsatue 00 wm3MepeHuu u 1kajge. HomuHanmpHas M opauHanbHas MmKajibl. OTHOCHUTENBHBIE U
a0CONIOTHBIE TOTPENIHOCTH, IOTPEIIHOCTh KOCBEHHbIX H3MepeHuid. OOHapyKeHHe IPOMAaxoB.
Usmepenns kak peanu3anusi BBIOOPKHM M3 TEHEPaJbHOM COBOKYMHOCTH. HecMmelleHHble OLEHKH
napaMeTpoB pacnpezaeneHus. HopmansHoe pacnpeanenenue, pacnpenenenus CrbroneHra, duinepa u
xu-kBagpar. OnpeneneHue napaMeTpoB annpokcuMupyrommx pyaknuii. [IpoBepka craTucTUdecKux
runore3. OmmOKKM mepBOro M BTOporo poga. lcrmomb3oBaHWE METOAOB HeEMapaMeTPHUYECKOM
crarucTuky. LIyMbl pu M3MEPEHUSIX W MX BIUSHHE Ha MOTPEIIHOCTH. MOAYISIUOHHBIE METObI
HAaTYpHOTO JKcrnepuMeHTa. HMH}opMannoHHO-3KCHIEpTHBIE CUCTEMBI KaK OCHOBAa IPOBEICHHS
HATypHOTO 3KcrepuMeHTa. OCHOBBI PErpecCHOHHOTO M AMCIIEPCHOHHOTO aHanu3a. OcobeHHOCTH
TEXHOJIOTMYECKOro 3KcnepuMeHTa. [loHsATHE O mNaHupoBaHUM O3KclepuMmeHTa. IlepcrexkTuBHBIE
METO/IbI CTaTHCTUYECKON 00pabOTKH Pe3ysIbTaToB HATYPHOTO SKCIIEPUMEHTA

3. CHGKTpOCKOHI/IH IMPOTOHHOTI'O MArHUTHOT'O PE30HAHCA

SIBneHue sIepHOr0 MarHUTHOTO pe3oHaHca. OCHOBHBIE XapaKTEPUCTHKU OJHOMEPHBIX CIEKTPOB
SAMP — XuMUYECKHl CIOBUT, KOHCTAHThl CIMH-CIIMHOBOIO B3aumozeicTBus. llonxox k aHamuzy
cnekrpoB SIMP mepBoro mopsigka. OcoOEHHOCTH WHTEPIPETAIUN CHEKTPOB CHIIBHO CBSI3aHHBIX
cuctem. lloaroroBka oOpasma k wuccrnenoBanuto. OcHOBHBIE Onokm crekrpomerpa. Craguu
pPETUCTpAIIMU CIEKTpa: HACTpoiika JOOPOTHOCTH pe30Haropa, IMHMMMHUPOBAHHE MAarHUTHOTO IIOJIS,
0o0paboTka ciasioB cBOOOMHON HHAYKIWU. [ [pHHIUATIEI BRIOOpa TApaMeTPOB PETrUCTPALlUN CIIEKTPa

4. PenakcallmoHHBIE IPOLECCHI B crieKTpockonuu AMP

HNutencuBHoCTh nomtomeHus. PenakcanuoHssle npoueccsl B crnekrpockonuu AMP. Ilonstue o
CIIMH-PEUIETOYHON M CIWH-CIMHOBOM penakcanuu. AHHU30TPOINUS 3JIEKTPOHHOTO 3KPaHHPOBAHMSL.
CnuH-BpamarenbHoe B3auMmojeicTBue. KBampymonpHOoe B3amMmopeiicTBue. Bpewmst Koppemnsiuu.
CruHoBoe »93x0. IlocnenoBarensHocTh KIIMI. DOkcnepumMeHTanbHOE —OIpenesieHue BpeMeH
penakcaruu T1 u T2. Ilonstue o muHamuueckom SIMP, mpumepsl AMHAMHYECKUX MPOIECCOB,
ucciaenoBaHHbeix MeroaoM JIAMP. Bpemennas mkana merona JIAAMP

5. Cnexrpockomnust SIMP Ha reteposinpax u AByMepHas criekrpockonus AMP

XYUMUYECKHE CABUTM TETEPOsSJep M KOHCTAHTBI CIHMH-CIIMHOBOTO B3aUMOJACHCTBHUS C y4YacTHEM
rereposiiep (13C, 19F, 31P, nepexoanble u HemepexoaHble MeTamibl). [lepeHoc monspu3anuu Ha
spa C HU3KOM YyBCTBUTEIHHOCTHIO. OCHOBHBIC NPHHLHUIBI ABYyMEPHOM crekrpockonuu SIMP,
rerepo- U roMosJepHas AByMEpHas KOPPEJALMOHHAs CHEKTPOCKOIUs. J[ByMepHble HMMITyJIbCHbIE
METO/MKH, OCHOBaHHbIE Ha aaepHoM 3ddekre OBepxayzepa. OnpeneneHre CTPOCHHE HEU3BECTHOTO
OpraHuueckoro coenuHeHuit Ha ocHoBe crnekrpoB COSY, NOESY, HSQC u HMBC.
Huddysnonno-ynopsinouennas crnekrpockoruas DOSY. MuoromepHas cnekrpockonus SAMP B
CTPYKTYpPHOI OHOJIOTHH

6. [pununet padoTsl Ha coBpeMeHHbIX K 1 YD-Bua criekTpomeTpax



Oco0eHHOCTH B3aMMOAEHCTBUS M3IYUEHHUs C BEIIECTBOM. XapaKTEPHCTHUECKOE BPEMS Pa3IHMYHBIX
CIIEKTPOCKOIIMYECKMX METONOB. [IpUMEHEHHEe CIIEeKTPaTbHBIX METOIOB ISl CTPYKTYpHOTO aHajIHM3a
OpPraHWYecKNX COeAMHEHUH. BanentHbie koneOaHusl, AeQOpMaIlMOHHBIC KoieOaHHs, OOEpTOHBI U
KOMOWHAIIMOHHBIE TMOJOCHL. MoeKyspHble TepMbl. 30upartenbHOE MOMIOIIECHHE BaKHEUIINX
AyKCOXPOMHBIX H XpoModopHbix rpymi. [lpaBunma Byaopna-®uzepa. XapakrepucTHUECKOE
MOIVIOIIEHHE BAKHEHIIMX CTPYKTYPHBIX (PparMeHTOB W (YHKIIMOHAJIBHBIX TPYII OPraHUYECKUX
coequaenuii. Crpykrypubie obmactu MK cmekrpa. [lpunnun paborst UK cnexrpodoromerpa.
[Tpumeps! cTpyKTypHOTO aHanm3a opranmdeckux coeamHenui mo WK crekrpy. [IpuHimn paboTs
YO cnekrpodoromerpa. Ilpumepsl CTPYKTypHOTO aHajuW3a HEHACHINIEHHBIX OPraHWYECKUX
COCIMHEHUH 110 CIIEKTpPY MOMIONICHUs B OnvokHEl oOnactu YO criekTpa. DIeKTPOHHBIE TEPEXOIbl,
X Kinaccupukanus W mpaBuia otoopa. KonebarenmbHast M BpamarenbHas CTPYKTypa CIEKTPOB.
Krnaccudukanys u oTHeCEHHE IIEKTPOHHBIX IIEPEX0I0B B OPraHNIECKUX MOJICKYJIax.

Cemecrtp: 2 (Becennuit)
7. llpoBeneHue peHTreHONMPAKIIMOHHOTO SKCIIEPUMEHTA

PaccesiHue peHTIeHOBCKHUX JIyded 3JIEKTPOHOM, aToMOM. ATOMHBIN (akrop paccessHus. Paccesnue
PEHTI€HOBCKUX JIydel kpuctaioM. IIoHSATHE CTPYKTYpHOH aMIUIMTYIBl U CTPYKTypHOTO (akTopa.
Pacuer crpykrypubix amrmutyn. Ilonstue ¢axrtopa JlopeHuma u monsipu3anMOHHOTO (akTopa.
WntencuBHocTh oTpakeHuil. IlpensapurenpHble HCCIENOBaHUS M IIOJYyYEHHE JAHHBIX UL
CTPYKTYPHBIX OlpenesieHni. 3akoHbl moracanusi. OnpenesieHue napaMeTpoB IEMEHTAPHOH sUeHKU
merogamu Jlays. Permcrpanmsi peHTI€HOBCKOTO H3MydeHHUs. PeHTreHOBCKHe An(ppakroMeTpsl (C
TOYEYHBIMHU JETEKTOPaMH, C KOOPJUHATHBIMHU AeTekropamu). OTOOp M LEHTPUPOBKA KPUCTAIIA Ha
MOHOKPHCTaJIbHOM JH(ppakToMeTpe. 3HAKOMCTBO € MPOrPAMMHBIMH KOMILIEKCAMH JUISL CTPYKTYpHON
pacmudpoBku. Kpurepun oLeHKH NpaBUIBHOCTH CTPYKTYPHOTO YTOUHEHHS

8. BHGKTpOXI/IMI/I‘IGCKI/IG METOAbI

DIIEeKTPOXUMHUYECKAs LIETIb ¥ AIEKTPOXUMUYecKast peakiyst. OCHOBHBIE ITPOLIECCHI, IPOTEKAIOIINE Ha
DNEKTPOAAX B  DJIIEKTPOXHMMHUYECKOH sdelike. KuHETHMKa DIEKTPOXMMHYECKHX  IPOIECCOB.
HepaBHoBecHbIE SIBIICHUS] B pacTBOpax 3JeKkTpoinuToB. [lomspusanmonnas kpusas. Kinaccuduxarms
meronoB. [loreHumomerpus. [loTeHIMOMETpHYECKOE THUTPOBAaHHE C HEMOJISIPU30BAHHBIMH U
HOJIIPU30BAHHBIMH  JJIEKTPOIAMH. 3aBUCUMOCTb (OPMBI KPUBOH M CKauka IIOTEHLIHAIOB OT
pa3nuuHBIX (akTopoB. TUTpoBaHME B BOJHBIX W HEBOAHBIX cpenax. CrocoObl OOHapyKEHUS
KOHEYHOW TOUYKM TUTpoBaHus. Kymonomerpusi. TeopeTmueckue OCHOBBI KYJIOHOMETPHYECKOTO
METoJa aHalM3a W €ro Kiaccu(pUKanus. YCIOBUS IMPOBEACHUS KyJOHOMETPHUUECKUX H3MEPEHUIA.
[Ipsimasi mOTEHHMOCTaTHYEeCKass W TaJbBAHOCTaTHYECKas KyloHoMmerpus. KymoHomerpuueckoe
TUTPOBaHKE, €r0 BOSMOXXHOCTH M NpEeHMylIecTBa. BoibrammepomeTpusi. SIBIeHUs TOISApU3ALUA H
nepeHanpspkeHus. COBpEeMEHHbIE BapUaHTHI BOJIBTAMIICPOMETPHUU: HMMITYJbCHBIE (HOPMAJbHBIA M
muddepeHanbHbIN), TePeMEHHOTOKOBBIN (C ()a30BOH M BPEMEHHOM CelIeKIUel aHaJIUTHYECKOTO
CHT'HAJIa), MHBEPCHOHHBIC (BOJBTAMIICPOMETPUSI W XPOHONOTEHIMOMETpHus). MX 0COOEHHOCTH.
MeTposlornuecKue XapakTepUCTHKH, BO3MOXHOCTH U OTPAaHWYCHHUS METOIOB. AMIIEPOMETPHUYECKOE
TUTpoBaHWE  (KpUBBIE  TUTPOBAaHWSA, BbIOOp  MoOTeHIMana, 3JekTpoasl). OcobeHHOCTH
aMIIEPOMETPUIECKOTO THTPOBAHMS C OJHHM W JBYMs IOJSIPU30BAHHBIMH 3JIEKTPOIAMH; OOBEKTHI
aHaNM3a, XapakTepucTHKu Meroza. Konmykromerpus. [Ipsmast HU3KO4acTOTHasE KOHAYKTOMETPHS U
KOHJYKTOMETPUYECKOe TUTpoBaHWE. lcmonb3oBaHWE  KOHAYKTOMETPUYECKHX  JAaTYUKOB B
Xpomarorpaduu U Ipyrux MeToax aHaiu3a

9. MaCC-CHEKTpOMeTpI/IH JJIA KaYC€CTBCHHOI'O U KOJIMYCCTBCHHOI'O aHA/IM3a



OcHoBHBIE OOKM Macc-criekTpomerpa. OCHOBHBIC MOAXOAbI K MOHM3ALUHN — 3JEKTPOHHBIM ynap,
XUMHYecKas WoHmM3anus, FAB, bsmekrpocnpel, XuUMHUYecKas HOHHM3AIMS TpU arMocqepHOu
naBneHud, (oronoHuzanus npu armocdepHoM nasneHur, MALDI. Pasnuunble cucrembl BBOnIA
oOpasiia, OrpaHMYCHMsS Ha [MaNa3oH W3y4yaeMbIX BeUIecTB. TuObl M TNPHUHIMNB pabora
Macc-aHaIU3aTopoB (KBaApymoJib, HOHHAs JIOBYIKA, MAarHUTHBIM CEKTOp, BPEMSIIPOJICTHBIN).
dypbe-macc-aHaM3aTopsl  (OpOUTpar, HOH-IUKIOTPOHHBIN pe3oHaHC). TaHIeMHbIE METOIUKH,
TpoiiHoi kBagpynons, MC/MC. MaTepnperanus Macc-ClEKTPOB, MOIYYEHHBIX IIyTeM HOHHU3ALHUN
SNIEKTPOHHBIM yAAapOM IIPU HCIOJIB30BAaHUHM OMOIMOTEK CIIEKTPOB M B MX OTCYTCTBHU. ACCOIMATHI
nonoB B ESI-MS cnekrpax. [IpoGonoaroroBka, moaxonsl K BbIOOPY METOOMKH Ul KOHKPETHOM
XUMHYECKOM 3azauu. Macc-CueKTpoMeTpusl Uil M3Y4YeHHs CTPOEHHS BbICOKOMOJIEKYJISIPHBIX
COEIVHEHUN

10. MeTonpb! pa3zneneHus U KOHIEHTPUPOBaHUs. XpoMmarorpadus

Knaccuduranus xpomarorpaguueckux METOAOB MO MPUMEHAEMBIM (hazaM, MEXaHU3MaM pa3esICHUs
U TEXHHKE SKCIepUMEHTa. MeTonasl MoiaydeHus xpomarorpamm ((ppoHTanpHas, IIOEHTHAs W
BBITECHUTENIbHASL XpoMarorpadus). OPPeKTHBHOCT M CENEKTUBHOCTH XPOMAaTOTpapuuecKoro
paznenenud. KoHuenuus TeOpeTHYECKHWX TapeioK M ee HemocTaTku. YpaBHeHue Ban-Ileemtepa.
OO01e noaxoAbl K ONTUMHU3ALMH Ipoliecca Xpomarorpaduyueckoro pasznenenus semecTB. CriocoOs
OCYIIECTBJIECHUSI XpoMmarorpaduueckoro mnpouecca. OcoOeHHOCTH XpoMaTorpa(uyeckux KOJIOHOK.
Crioco6sl amonpoBanusi BemiecTB. [leTektopbl. Buubl >KMAKOCTHOW W ra3oBOd Xpomarorpaduu,
COpOLIMOHHBIE METO/IBI

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYuebHas ayquTopusl, OCHAIEHHAs! MYJIbTUMEIMHHBIM IPOEKTOPOM M SKPAHOM.

CamocrositenbHas paboTa cTyJeHTa o0ecneyuBaeTcs A0CTYIHOCThI0 Onbnmuoreunoro ponna MHOOC
PAH.

[IpakTrkym 1o Qpu3MUECKUM METOJIaM OCYILIECTBIISIETCS C UCIOIb30BaHue nprubdopHoii 6a3s UHOOC
PAH:

1) Cnexrpomerp SAMP Bruker Avance 300

2) PentrenoBckuii mudpakromerp Bruker D8 Quest

3) Crmekrpodoromerp Shimadzu UV-2600i

4) T'X-MC crniexkrpomerp Shimadzu QP-2020

5) BOXX-MC-cnekrpomerp Shimadzu LCMS-2020

6) Ilorennuocrar-rajpBanocrat Metrohm Autolab

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. ®uznueckue Metosl uccienoBanvst B xumuu / FO. A. Tlentun, JI. B. Buikos - M.Mup,2006

2. ®usnueckue meronsl B xumuu : B 2 T. T. 1 / P. Jlparo ; mep. ¢ aarn. A. A. ConoBssiHOBa ; mox pexn. O.
A. PeytoBa .— M. : Mup, 1981 .— 422 c.

3. ®usnueckne Metoasl B xumuu : B2 T. T. 2 : / P. [Iparo ; mep. ¢ anmnt. A. A. CoJ0BbsSHOBA ; TIOJ pel.
O. A. PeytoBa .— M. : Mup, 1981 .— 456 c.

2. VY. Kynre, I. [lIBenr. OcHOBBI Ka4€CTBEHHOTO ¥ KOJIMYECTBEHHOTO aHanu3a. [lep. ¢ Hem. M.: Mup.
1997.

3. Henenxo JL.I', Kepxenues B.B. Maremarnueckast 00paboTka 1 oopMiIeHHE PE3YIIbTaTOB
akcriepuMenTa. - M.: Uznarenscteo MI'Y, 1977 1. - 112 c.

4. Kpamep I'. Maremarnueckue MeTosl craTucTuku. U3a. 2-e, crepeorur. - M.: "Mup", 1975 1. - 648
c.

6. MeTozpl ccaeI0OBaHNH B 3KCIIEPUMEHTaNIbHON (u3KKe : yuel. mocobue s By3os / M. U.
[Teprament .— M. : UnTemnekt, 2010 .— 304 c.

6. CeicoeB A.A., Uynaxun M.C. Beeaenue B macc-criekrpomeTputo. M., Atomusaar, 1977.

7. JLH. Mocksus, JL.I'. l{lapuubsina. MeTozpl pazieneHus U KOHUEHTPUPOBAHUS B AaHAIUTHYECKON
xumud. JI.: Xumus. 1991..

JomnonHutensHas auTeparypa



1. PA. Xmenpuunkuii, E.C. Bpoackuit. Xpomaro-macc-ciekrpomerpus. M.: Xumus. 1983.

2. Kapmos F0.A., CaBoctun A.IL., I'muackas U.B. Metonbl mpo6oorbopa u mpobdomnoarorosku. Kypc
nexuuid. U3a-so MUCuC. 2001.

3. M. Otro. CoBpeMeHHbIE METO/IbI aHATUTHYEeCKON xumun. B 2-x Tomax. [lep. ¢ Hem. u mox pen. A.B.
lapmamia. M.: Texaocdepa. T.1. 2003. T.2. 2004.

4. K.A. T'onpn6epr, M.C. Burneprays. Beenenue B razoByto xpomarorpaduto. M.: Xumus. 1990

5. Macc-crieKTpoMeTpusi B OpraHu4eckoi XuMuu : yue0. mocobue st By3oB / A. T. Jlebene — M. :
BMHOM. JI1a0. 3nanmii, 2009 .— 493 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCUUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmotrpens!
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IOHITHUHHBIM
afnraparoM, a ¢ Jpyrod CTOPOHBI, HAy4HUThCS NPUMEHATh TEOPETHUECKHE 3HAHMs Ha IIpakTuke. B
pe3yaprare M3y4eHUs AUCLMIUIMHBI CTYAEHT IOJDKEH 3HaTh OCHOBHBIE OIPENECICHHS TUCLUIUIMHEI,
YMETb IIPUMEHSThH [10JIyUYEHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U TPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

Baxno I[OGI/ITLCH IIOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHMYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUU U3YUCHUSA OTACIbHBIX TEM, BOIIPOCOB, CICAYCT O6paH.[aTBC$I 34 KOHCYJbTAllUIMH K

npenoaaBaTciito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa xumuueckor Gu3NKN (YHKIHOHAIBHBIX MAaTePHAIIOB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: B.B. HoBuKOB, 1-p XUM. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

HaydyHOW 3afjaye W HMHTEPIPETUPOBATh TOJIYUYEHHBIC
pE3yNbTaThI
[IK-2.1 Cnoco0eH caMOCTOSTEJILHO HIA B COCTaBe

HAy4YHOI'0 KOJUICKTHBA IUIAHUPOBATH U NPOBOAWUTL HAYYHBIC
HCCIICAOBAHUA B obmacTu MaTCpUuaJIOBCACHUA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOJIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAIHBIX
nporpaMm) B 00JIaCTH MaTepraIoBEeCHUS U
TEXHOJIOTUY MaTePUAJIOB

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOJIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MAaKEeTOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usyuenust qucuuruinabl « Teopus u npaxkTuka pU3NYECKHX METOAOB B XUMHNY OOyHaIOIIUHCS

JIOJDKEH

3HAThb:

- TEOPETHYECKUE OCHOBBI METO/IOB UCCIICIOBAHHS CTPOCHUS U (PH3UKO-XMMHUYECKUX CBOHCTB
- (¢usnyecKkue W XUMHYECKHME TMPHUHIUIBI paboThl 000pyAOBaHUS W NpPUOOPOB MPOBEICHUS

I/ICCJ'IG,I[OBaHI/Iﬁ BCIICCTBA,

- OCHOBHBIC KOHCTPYKIMOHHBIE 3JIEMEHTHl M3MEPHUTENIBHBIX MPUOOPOB, MPUMEHSIEMBIX JUIS METOIOB
HCCJIEI0OBaHUS BEIIECTBA, U UX Ha3HAYECHMUE;
- cieuu(UKy pasInuHbIX (PU3UKO-XUMHUYECKUX METOJOB M3Yy4€HHs CTPOEHHs BEIECTBAa M 00JIACTH MX

MNPUMCHUMOCTH;

- KpUTCPUU OLICHKHU CTaTUCTUYECKOM 3HAYUMOCTH SKCIICPUMCEHTAJIbHBIX JaHHBIX.

yMeThb:

- IJIJAHUPOBATh CTPATETUIO YCTAHOBJICHUSI CTPOEHUS BEILLECTBA;

- 00pabarblBaTh SKCIEPUMEHTAJbHBIC IaHHbIC, IONyYE€HHBIE C IOMOIIBI0 (HUIUKO-XUMHUUECKHUX
METO/I0B MCCIIEI0OBAHNUS BEIIECTBA C UCII0Ib30BAHUEM OCHOBHBIX METOIOJOTMUECKUX IIPUHIIMIIOB;

- MCIOJIB30BaTh COBPEMEHHBIE IPUOOPHI U METOIUKHU, IPOBOAUTE M OPTaHU30BBIBATH SKCIIEPUMEHTHI;

- TOTOBUTH 00pas3Ibl [UIs IIPOBEACHUS PA3INUHBIX UCCIEOBAaHUN CBOMCTB M CTPYKTYPBI MaT€pPHaIOB.

BJIAA€Th:

- IPaKTUYECKHUMHU HABBIKAMH HCIIOJIb30BAHUS COBPEMEHHBIX NMPUOOPOB M METOMUK VISl HCCIICJOBAHUS
XMUMHUYECKUX COCAMHEHHH pa3IMYHON TNPHPOABI, MPOBEICHUS M OpPraHU3AIMU DKCIEPUMEHTOB U
WCTIBITAHWI, 00pa0OTKN M aHAJIHM3a PE3YIIBTATOB;

- croco0aMy MHTEPNPETAlUH AaHHBIX, IMOJYYCHHBIX PAa3IHYHBIMH (H3HKO-XUMUYECKUMH METOAAMHU

HccJIeJOBaHNs CTPOCHUA BEIICCTBA,

- MeTOI[OJ'IOFHCﬁ HCIOJIB30BAHUA COBPCMCHHBIX (I)I/I3I/IK0—XI/IMI/ILICCKI/IX MCTOAOB HM3YyUCHUA CTPOCHHUA

BEILIECTBA;

- MeTO,Z[OJIOFI/Iefl COIIOCTABJICHUA U KpHTH‘leCKOﬁ HUHTCpHpCTAllM MAaCCHUBA JAHHBIX, ITOJTYYCHHBIX BCeH
COBOKYITHOCTBIO UCITIOJIb30BAHHBIX Q)HSPIKO-XI/IMI/I‘IeCKI/IX METOHOB UCCIICAOBAHUS CTPOCHU BCUICCTBA.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

B nemsax Texkyiero KOHTpOJs yCIEBAEMOCTH B Hadajle Ka)KJOW JIEKLMM IIPOBOISATCS KPATKUE OIPOCHI
10 TEME MPENBIAYIIEH JTEKINN.

Kaxnast maboparopHasi paboTa OKaHYMBAETCS Cladeld MHCBMEHHOTO OTYETa, a TaKKe IMOAPOOHBIM
OIIPOCOM I10 TeMe JIEKIIH, OCBEIIAIOIIEH TeMaTHKy J1abopaTopHOil paboTHI.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4€Ty B OCEHHEM ceMecTpe (BOIPOCHI K KOJJIOKBHYMaM):

1. TloHsiTHE COMH-COIMHOBOTO B3aUMOJCUCTBUS B crieKTpockonuu SAMP, KOHCTaHTBI CIMH-CIMHOBOTO
B3aUMOJICICTBUS U UX CBS3b CO CTPOECHHUEM MOJIEKYII.

YpaBHEHUE pe30HAHCA.

[TonATHE O CIIMH-PEIETOYHON U CIIMH-CIIMHOBOM pEaKCaLUU.
Bpewms koppensiinu. CimaoBoe 3x0. [TocnenoBarensnocts KIIMI
DKcriepuMeHTaIbHOE Onpeesienrne BpemeH penakcaruu T1 u T2.

SN

ITonsatne o guHamuueckoMm AAMP, npuMepsl THHAMUYECKUX MPOLIECCOB, UCCIEAOBAHHBIX METOIOM

JISIMP.

7. DTayoHBI 115 ONPEAETICHUS XMMUYECKUX CABUTOB TeTeposiiep.

8. HopmanbHoe pacnpenenenue, pacupenenenus: Ctoronenra, Ouiiepa u Xu-KBaapar.

9. OwubKH epBoro U BTOPOro poja.

10. IlpuMeHeHre CIEKTPAIBHBIX METO/IOB JIJISi CTPYKTYPHOTO aHAJIN3a OPraHMIECKUX COSIMHEHUH.
11. BanentHsie koneOaHus, AepOpPMaLUOHHBIE KOeOaH sI, 00EPTOHBI 1 KOMOWHAIIMOHHBIE TTOJIOCHI.
12. Ipunnum padotet UK criekrpodoromerpa.

13. DnexTpoHHBIE TIEPEXObl, NX KIaCCU(pUKAIMS U TpaBmiia 0TOOpa.

14. Ilpunnum padotsl YO criekTpodoTomMeTpa.

15. Knaccudukauns u oTHECEHHE dIEKTPOHHBIX IEPEXOJ0B B OPraHUIECKUX MOJIEKYJaxX.

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy B BECEHHEM CeMecTpe (BOIPOCHI K KOJUIOKBUYMaM):

1. TloHaTtne XHUMHYECKOrOo cIBUTa B crHekTpockonuu AMP, KOHCTaHTa SKpPAaHUPOBAHHUS U €€
COCTAaBISIIOLIIIE.

. Cnabo- ¥ CHILHOCBSI3aHHBIE CIMHOBEIE cucTeMBI, 3Haku KCCB.
. Penakcanuonnsle npoueccel B criekrpockonuu SAMP.

2
3
4. CnuH-BpamiareibHOE B3aUMOJIEHCTBHE.
5. KBanpymnonsHoe B3anMoIeHCTBYE.

6

XUMHUYECKHE CIBUTH TETEpOsAep M KOHCTAHTHI CIIMH-CIIMHOBOTO B3aMMOJEHCTBHUS C ydacTHEM
rereposiaep (13C, 19F, 31P, nepexonHbie u HeTEPEXOAHBIE METAILIBI).

7. Snepusiit 3pdpext OBepxaysepa.

8. Opnomepnbie SIMP sKCIEpMMEHTHI, UCHONB3YIOUINE CIOKHbBIE UMITYJIbCHBIE IOCIEI0BATEIbHOCTH
(INEPT, DEPT, IMODECHO).

9. TlonsiTue o nBymMepHOU KoppemnsainoHHon crekrpockonuu SIMP, ocaoBnble MeToauku — H.H u C,H
COSY, NOESY, EXSY.

10. IIyMbI py U3MEPEHUAX U UX BIUSIHUE HA TIOTPEITHOCTH.

11. MoaynsiiuoHHbIE METOABI HATYPHOT'O YKCIIEPUMEHTA.

12. NadopMaIimoHHO-3KCTIEPTHBIE CUCTEMBI KAK OCHOBA IIPOBECHIS HATYPHOTO SKCIIEPUMEHTA.
13. Ucnonbs30BaHnE METOAOB HEMAPAMETPUUECKON CTATUCTUKHU.

14. XapaKkTepucTHUECKOE BpEMsl PA3IUUYHBIX CIEKTPOCKOIINYECKUX METOAOB.

15. 30uparenpbHOE MOTIIONICHUE BAXKHEHIIINX ayKCOXPOMHBIX H XpOMO(OPHBIX TPYIIIL.

16. XapakTepucTuyeckoe MOMIOMICHNE BaKHEHIINX CTPYKTYPHBIX ()parMeHTOB M (PyHKIIMOHAIBHBIX
IpyMIl OPraHU4YECKUX COCAUHEHUH.

17. TloHsiTHE CTPYKTYPHOM aMIUIUTYJIBI U CTPYKTYpPHOTO (hakTopa.
18. PenTrenoBckue quQpakTOMETPhI (C TOUCUHBIMHU JICTEKTOPAMU, C KOOPUHATHBIMHU JIETEKTOPAMH).



19. OT60p ¥ NEeHTPUPOBKA KPHUCTAIIIA HA MOHOKPHCTAIBHOM JU(PPaKTOMETPE.

20. OnpeneneHre napameTpoB AIEMEHTAPHOMN sUeiiku MeTomamu Jlaya.

21. Onpenenenue napameTpoB IEMEHTAPHOMN sUeiiku MeTonamu Jlaya.

22. Ilorenummomerpusa. I[loTeHuMOMeTpuueckoe  TUTPOBAaHHE C  HEMOMSIPU30BAHHBIMH U
MOJISIPU30BAaHHBIMH JIEKTPOAAMHU.

23. Kynonomerpusi. TeopeTHueckne OCHOBBI KYJIOHOMETPHYECKOTO METOJa aHaIW3a M €ro
Kiaccu(uKanys.

24. BonsramnepomeTpus. SIBIeHNS TOISAPU3ALUH U TIEPEHANPSIKEHNUS.

25. AMIepoMeTpuuecKkoe THUTpPOBaHHE (KpUBbIE THUTPOBaHUS, BHIOOp IOTEHLMANA, 3JIEKTPOBI).
Oco0eHHOCTH aMIIepPOMETPUYECKOr0 TUTPOBAHUS C OAHUM U JIBYMSI MOJSIPU30BAHHBIMHU 3JIEKTPOIAMHU;
00BEKThI aHAIN3A, XaPAKTEPUCTUKNA METO/IA.

26. Konapykromerpusi. llpsmas HHU3KOYacTOTHasT KOHIYKTOMETPUSI M KOHIYKTOMETPHUECKOE
TUTPOBaHHUE.

27. Vicnionp30BaHNE KOHAYKTOMETPUYECKUX JATYMKOB B XpoMarorpaduy U Ipyriux METO/ax aHaIu3a.
28. Pacuet MOIApHOI MacChl SKBUBAJICHTA B Pa3HbIX METOAAX TUTPOBAHMS.

29. UnaukaropHele norpenrHocT. KpaTkas xapakTepucTrKa pa3iIndHbIX METOOB.

30. CucreMbl perucTpalyii MOHOB, CUCTeMa cOOpa U 00pabOTKHU JIaHHBIX.

31. KoHCTpYKIIMSI M1 OCHOBHBIE THIIBI Macc-CIIEKTPaIbHBIX TPUOOPOB.

32. Xpomaro-macc-CreKTpoOMEeTpHsl.

33. Kunaccudukanuss xpomarorpa@uyecKux METOJIOB IO MPHUMEHSEMbIM (a3aM, MeXaHH3MaM
pasesieHus ¥ TEXHUKE IKCIICPUMEHTA.

34, O6H_II/IG MOAXOAbI K OIITUMU3AINHU ITPOLICCCa XpOMaTOFpa(l)I/ILIeCKOFO pa3aciicHrud BEIICCTB.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJIyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs AalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B

(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OLIeHKa HCYOOBJICTBOPUTCIBHO 1 Oamn - BBICTaBIISICTCS CTYACHTY, KOTOpBIﬁ HC 3HACT OCHOBHOIO

cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Kaxmass naboparopHas pabora mpenanoiaracT oOQOpMIICHHE TNHCbMEHHOIO OTdYeTa W clady

KOJIJIOKBHYMaA. OI_IGHKa 3a CCMCCTP BBICTABJIACTCA KaK CPCIHCC apI/I(i)MCTI/I‘ICCKOG II0 OILICHKaM 3a
KOJIJIOKBUYMBI.



