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)

o AMCHUIIJIMHE: TeOpI/Iﬁ " IpaKTUKa (1)I/IBI/I‘-IGCKI/IX MECTOAO0B B XUMHUHU
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa xumuueckol GU3NKH (HYHKIIMOHAIBLHBIX MaTepUAIIOB
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIx yacoB: 180 Bcero, B TOM 4HcIe:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusle 3anarus: 120 vac.

Camocrostensnas padora: 180 gac.

Bcero gacos: 360, Bcero 3au. en.: 8

[Iporpammy cocraBui: B.B. HoBuKOB, O-p XUM. HayK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapbl XuMuieckor Gr3uku QyHKIIMOHAIBHBIX MaTepuanoB 27.05.2021



AHHOTANMA

Hucuunnuna "Teopus W npakTuka (U3NYECKHMX METONOB B XUMHUHU' TNpeJHAa3HAYeHA IJIi O3HAKOMIICHHS
00y4aromuxcsi C OCHOBHBIMH TNPUHLMIIAMU DPAa0OTHI HAa COBPEMEHHBIX MNPHOOpax Al HCCIEAOBAHUSA
(M3MKO-XMMUYECKUX CBOWCTB BEIIECTBA M CTAaTUCTHYECKUMHU MeEToJamMH OOpaOOTKH MOJTYYEHHBIX
pe3yNbTaToB

3agaun JUCIUATIINHEL:

¢dbopmupoBaHre 0a30BBIX 3HAHUN W TPEJCTABICHUA O (YHJAAMEHTAIBHBIX 3aKOHaX M OCHOBHBIX METONAX
HCCIICOBAaHUSI CBOMCTB U CTPYKTYpPbhl BEIIECTBA, IOJYYCHHE MPAKTUYECKOTO HABBIKA B IPOBEICHUU
Pa3IMYHBIX BHJIOB aHAIN3a CBOWCTB U CTPYKTYPHI BENIECTBA, MOJTOTOBKH 00Pa3IoB /s MOI00HOTO aHau3a 1
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

Henpto xypca "Teopust m mpakThka (QHU3NMUECKUX METONOB B XUMHH'" SBISIETCS O3HAKOMIICHHE
00y4aromuXcsi C OCHOBHBIMH NPHHLIUINAMH pabOTBl Ha COBPEMEHHBIX MPHOOpax Uil MCCIICAOBAHHS
(U3UKO-XMMUYECKUX CBOMCTB BEINECTBA M CTATUCTHMYECKHMMH MeETOJaMH OOpaOOTKH IOJyYEHHBIX

pE3YIbTaTOB

33]13‘[1/[ JAUCHUIIINHBI

¢opmupoBaHrue 0a30BbIX 3HAHUM W OPEACTAaBICHUHA O (PyHIAMEHTANBHBIX 3aKOHaX M OCHOBHBIX
METO/laX MCCJIEJOBaHUSl CBOMCTB M CTPYKTYpbl BEIECTBA, I1OJIyY€HHE IPAKTUUECKOI'O HABBIKA B
MPOBEICHUH PA3JIMYHBIX BUJIOB aHAJIM3a CBOMCTB M CTPYKTYpbI BELIECTBA, MOATOTOBKH 0Opa3LOB 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 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUIX

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 Ilonumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- TEOPETHYECKHE OCHOBBI METO/IOB UCCIIEIOBAHHS CTPOCHUS U (PU3UKO-XMMHUUECKUX CBOHCTB
- ¢u3nyeckue W XMMHAYECKHE NPUHUUNBI paboTbl 00OpYyIOBaHHS M NPUOOPOB IPOBEACHUS

HMCCIICAOBAaHUN BEIICCTBRA;

- OCHOBHBIC KOHCTPYKHHUOHHBIC 3JICMCHTBI U3MCPUTCIIbHBIX HpI/I60pOB, OPUMCHACMBIX IJId MCETOHAOB
HUCCIICAOBaHUA BCUICCTBA, U UX HA3HAYCHUC,
- CHGL[I/I(I)I/IKy Pa3INIHBIX (I)I/I3I/IKO—XI/IMI/ILICCKI/IX MCTOAOB HU3YUCHUA CTPOCHUSA BCUICCTBA U o0racTu ux

IIPUMCHUMOCTH,

- KpUTCPUU OLICHKHU CTaTUCTHUYCCKOM 3HAYNMOCTH IKCIICPUMCHTAJIbHBIX JTaHHBIX.




YMETb:
- IJIJAHUPOBAaTh CTPATETUIO YCTAHOBJICHUSI CTPOEHUS BELLECTBA;
- 00pabarblBaTh SKCIECPUMEHTAJbHBIC HAaHHBIC, IOMYyYEHHBIE C MOMOILBIO (PUIUKO-XUMHUECKHUX
METO/I0B MCCIIEI0BAHNUS BEIIECTBA C UCII0Ib30BAHUEM OCHOBHBIX METOI0JOTMUECKUX IPUHIIMIIOB;
- MCIOJIB30BaTh COBPEMEHHBIE IPUOOPHI U METOIUKHU, TIPOBOAUTE ¥ OPTaHU30BBIBATH SKCIICPUMEHTHI;
- TOTOBUTH 00pas3Ibl IS IPOBEACHHS PA3INUHBIX UCCIEOBAaHUN CBOMCTB M CTPYKTYPBI MaT€pPHaIOB.
BJIaJIETh:
- IPAaKTHYECKUMH HABBIKAMHU HCIOJIB30BAHUS COBPEMEHHBIX MPUOOPOB U METOIUK JUIS MCCIEIOBaHUS
XUMHUYECKUX COEOUHEHWI pa3IMyHOW NpUPOABI, NPOBEAEHUS W OpraHU3aluu OSKCIEPUMEHTOB U
UCTIBITaHUH, 00pabOTKN U aHaNN3a Pe3yIbTaToB;
- cnocobaMy MHTEPIIPETALUU JAHHBIX, IMOJYYEHHBIX PA3JMYHBIMH (U3UKO-XUMUYECKUMH METONAMHU
UCCJIEZI0BaHMsI CTPOEHUS BEILLECTBA;
- METOHOJIOTHEH HCIIOIIb30BaHHUsSI COBPEMEHHBIX (PH3UKO-XUMHUYECKHX METOAOB M3YUEHHUS! CTPOCHUS
BEILIECTBA;
- METOJOJIOTHEN COMOCTABICHUS U KPUTHUECKOW MHTEPIIPETallMi MacCuBa JaHHBIX, TOJYYEHHBIX BCEH
COBOKYITHOCTBIO HCIIOJIb30BAaHHBIX (PM3UKO-XUMHUYECKUX METOIOB HCCIICIOBAHUS CTPOCHHUS BELIECTBA.

4. Conep:xkanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 2 1
Mertponoruueckue M CTaTUCTHUYECKUE
2 OCHOBBI 00paboTku pe3yapTaTtoB 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 SIMP
5 Crekrpockonust SIMP nHa rereposapax u 6 14 20
JByMepHas cnekrpockonus AMP
6 [MpunHnMTEL paboThl Ha coBpeMmeHHbIx UK 6 14 9
n YO-BUA ClIEKTpOMETpax
[IpoBenenne peHTreHOAUPPAKLNOHHOTO
7 posen p I paki g 14 20
JKCIIEpUMEHTA
8 DNEKTPOXUMHUYECKIE METOIbI 8 18 20
Macc-cnekTpoMeTpust JUISL
9 Ka4eCTBEHHOTO ¥ KOJMYECTBEHHOTIO 8 14 30
aHaiu3a
Mertons A37ICTICHHS u
10 " past 6 14 20
KOHIICHTPUpOBaHus. XpomaTorpadus
Nroro yacos 60 120 180
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 360 uac., 8 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)




Cemectp: 1 (Ocennwii)
1. Beenenue
Lenu u 3a1a41 AUCITUTUINHBIL.
2. MeTposoruueckre 1 CTaTHCTUYECKHE OCHOBBI 00pabOTKH Pe3ylIbTaToB SKCIICPUMEHTA

[lonsartue 006 wm3mepenun u wmkane. HomuHanbHas W opauHaimbHas MmKaiabl. OTHOCHTENBHBIE U
a0CONIOTHBIE TOTPEIIHOCTH, IOTPEIIHOCTh KOCBEHHbIX H3MepeHuid. OOHapyKeHHe IPOMAaxoB.
U3mepennss kak peanuzanusi BBIOOPKHM K3 TEHEpPalIbHON COBOKYNMHOCTH. HecMelleHHbIe OLEHKH
napaMeTpoB pacnpeneneHus. HopmansHoe pacnpenenenue, pacnpenesnenus: Crbronesra, duiuepa u
xu-kBagpar. OnpeneneHue napaMeTpoB annpokcuMupyromux Gynkuuid. [IpoBepka cTaTHCTHUECKUX
runore3. OmmOKKM mepBOro M BTOpOro pona. lcrmosnp3oBaHHME METOAOB HEMapaMeTPHUYECKOM
crarucTuky. LIyMbl mpu U3MEPEHUSIX UM HUX BIUSHHE Ha MOTPEIIHOCTH. MOAYISIHMOHHBIE METOIbI
HAaTYpHOTO DJKcrepuMeHTa. MH(OPMAlMOHHO-3KCIIEPTHBIE CHCTEMbl KaK OCHOBA IPOBEICHUS
HATypHOTO 3KcriepuMeHTa. OCHOBBI PErpecCHOHHOTO M JIMCHEPCHOHHOrO aHajn3a. OCOOEHHOCTH
TEXHOJIOTUYECKOro 3kcnepuMmeHTa. [loHsTHe O IUlaHUpOBaHMM SKcnepuMeHTa. llepcriekTuBHBIE
METO/IbI CTaTHCTUYECKOH 00pabOTKH Pe3ysIbTaToB HATYPHOTO SKCIIEPUMEHTA

3. CHGKTpOCKOHI/IH IMPOTOHHOTI'O MArHUTHOTO PE30HAHCA

SIBneHue sIepHOrO0 MarHUTHOTO pe3oHaHca. OCHOBHBIE XapaKTEPUCTHKU OJHOMEPHBIX CIEKTPOB
SAMP — xumu4eckuil CIOBUL, KOHCTaHThl CIUH-CIIMHOBOIO B3amMopeiicTBuda. llogxom x anamuszy
cnektpoB SIMP mepBoro mopsiaka. OCOOCHHOCTH WHTEPIPETAIMUA CIIEKTPOB CHIBHO CBS3aHHBIX
cuctem. lloaroroBka oOpas3na k wucciaenoBanuto. OcHoBHBIE ONoku crnekTpomerpa. Cramuu
pPETUCTpALlMU CIEKTpa: HACTpOiKa JOOPOTHOCTH pe30HaTopa, IMMMMHUPOBAHHE MAarHHTHOTO IIOJIS,
o0paboTka ciasioB cBOOOMHON MHAYKIWU. | [pHHIUATIEI BRIOOpA TapaMeTPOB PErUCTPALlUN CIIEKTPa

4. PenakcalilmoHHBIE IPOLECCHI B crieKTpockonuu AMP

HNutencuBHOCTh nmomiomieHus. PenakcaunoHHble mporuecchl B crekrpockonuu SIMP. Ilowsarue o
CIUH-PELIETOYHON W CHUH-CIIMHOBOM pellakcallid. AHH30TPONHMS IEKTPOHHOIO 3KPAHHPOBAHMSL.
Cnun-BpamarenbHoe B3aumojeiicTBue. KBagpynonbHoe B3auMonelcTBue. Bpems koppemsiui.
CruHoBoe »3x0. IlocnenoBarensHocTh KIIMIL OkcnepumeHTanbHOE — OmNpenesieHUE BpeMeH
penakcaruu T1 u T2. Ilonarue o muHammdeckom SAMP, mpumepbl AMHAMHYECKHX IPOIIECCOB,
ucciaenoBanHbeix MeronoM JIAMP. Bpemennas mkana merona JIAAMP

5. Cnexrpockomnust SIMP Ha reteposinpax u AByMepHas criekrpockonus AMP

XYUMUYECKHE CABUTM TETEPOSACp M KOHCTAHTHl CIIMH-CIIMHOBOIO B3aMMOJCHCTBHS C Y4YacTHEM
rereposnep (13C, 19F, 31P, nepexomgnsle U HemepexonHble MeTaiibl). [lepeHoc momspuzanuu Ha
sIpa C HU3KOW YyBCTBUTEIBHOCTHIO. OCHOBHBIE NPHUHUMIBI JBYMEpHOH crnekTpockonuu AMP,
rerepo- M roMosJepHas AByMEpHas KOpPPENSLUOHHAs CIEKTpOCKonMs. /IBymMepHble HMMITYJIbCHBIE
METO/MKH, OCHOBaHHBIE Ha siaepHoM 3¢ dexre OBepxaysepa. OnpeneneHne CTpOCHUE HEU3BECTHOTO
opraHuueckoro coenuHeHnii Ha ocHoBe cnektpoB COSY, NOESY, HSQC u HMBC.
Huddysnonno-ynopsinouennas crnekrpockornsas DOSY. MuoromepHast cnekrpockonust SIMP B
CTPYKTYpPHOI OHOJIOTUH

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



Oco0eHHOCTH B3aMMOAEHCTBUS M3IYUEHHUs C BEIIECTBOM. XapaKTEPHCTHUECKOE BPEMS Pa3IHMYHBIX
CIIEKTPOCKOIIMYECKMX METONOB. [IpMMeHeHHe CHEeKTpaIbHBIX METOAOB Ul CTPYKTYPHOTO aHalln3a
OpraHWYecKNX COoeAMHEHUH. BanenTHbie koieOaHus, AeQopMalMoHHbIE KoieOaHUs, 0OCpTOHBI U
KOMOWHAIIMOHHBIE TOJOCHL. MoeKynsapHble TepMbl. 30upaTenbHOE MOMIOIIEHHE BaKHEUIINX
AyKCOXPOMHBIX H XpoModopHbix rpymm. [lpaBuma Byasopma-®uzepa. XapakrepucTudeckoe
MOIVIOIIEHHE BaKHEWIIMX CTPYKTYPHBIX (PparMeHTOB M (PyHKIMOHAIBHBIX TPYII OPraHUYECKHX
coequaenuii. Crpykrypubie obmactu MK crekrpa. Ipuaiun pa6orst MK cnekrpodortomerpa.
[Tpumeps! cTpyKTypHOTO aHanu3a opranndeckux coenunenuit mo MK cnekrpy. [puHuun paGoTst
YO cnektpodoromerpa. [IpuMepsl CTPYKTYpHOTO aHaiM3a HEHACBHIICHHBIX OPraHUYeCKHX
COCIMHEHUH 110 CIIEKTPY MOMIOMICHUs B OnvbkHEH oOmactu YO criekTpa. DIeKTPOHHBIE MEPEXObl,
ux kmaccupukanys u npaswia orbopa. KomeOarenbHas W BpamiaTelbHas CTPYKTypa CIHEKTPOB.
Krnaccudukanys u oTHeCEHHE IIEKTPOHHBIX IIEPEX0I0B B OPraHNIECKUX MOJICKYJIax.

Cemecrtp: 2 (Becennuit)
7. llpoBeneHue peHTreHONMPAKIIMOHHOTO SKCIIEPUMEHTA

PaccesiHue peHTreHOBCKHX Jy4deil AJIEKTPOHOM, aTOMOM. ATOMHBIN (akTop paccesHus. Paccesnue
PEHTI€HOBCKUX Jydel KpuctamioM. IIoHSITHE CTPYKTYpHOM aMIUIMTYABI U CTPYKTYpHOTO (akropa.
Pacuer crpykrypubix amrumatya. [lonstue ¢akropa JlopeHnma ¥ moisipu3aloHHOTO (hakTopa.
WntencuBHoCcTh oOTpakeHuil. IlpensapurenbHble HCCIENOBaHUS M IOJNYyYEHHE JaHHBIX IS
CTPYKTYPHBIX OompezeneHnid. 3akoHbl noracanus. OnpeaeneHne napaMeTpoB IEMEHTapHON SYEHKH
merogamu Jlays. Perucrpamust peHTTE€HOBCKOTO H3IydeHHs. PeHTreHoBckue audpaxToMeTpsl (¢
TOYEYHBIMHU JETEKTOPaMH, C KOOPAMHATHBIMH JAeTekTopamu). OTOOp M LEHTPUPOBKA KpHUCTaIa Ha
MOHOKPHCTaJIbHOM JH(pakToMeTpe. 3HAKOMCTBO C MPOTPaMMHBIMU KOMIUIEKCAMU ISl CTPYKTYPHOM
pacmudpoBku. Kpurepun oLeHKH NpaBUIBHOCTH CTPYKTYPHOTO YTOUHEHHS

8. BHGKTpOXI/IMI/I‘IGCKI/IG METOAbI

DIEeKTPOXUMHUYECKAs [IETIb M AIEKTPOXUMUYIecKas peakiusi. OCHOBHbIEC IIPOLECCHI, IPOTEKAIOINE Ha
JNMEKTPOAAX B  DICKTPOXUMHUYECKON  sueiike. KHHETHKa DIEKTPOXMMHYECKUX  IPOIECCOB.
HepaBHoBecHbIE SIBIICHUS] B pacTBOpax 3JeKkTpoinuToB. [lomspusanmonnas kpusas. Kinaccuduxarms
meronoB. [loreHumomerpus. [loTeHIMOMETpHYECKOE THTPOBAaHHE C HEMOJNSPU30BAaHHBIMH U
HOJIIPU30BAHHBIMHM  JIEKTPOIAMH. 3aBHCUMOCTH (OPMBI KPHBOW M CKayka MOTEHIMAIOB OT
pa3nmmuHBIX (akTopoB. TUTpoBaHME B BOAHBIX W HEBOMHBIX cperax. CrocoObl 0OHapyKeHHS
KOHEYHOW TOUYKM TUTpoBaHus. Kymonomerpusi. TeopeTmueckue OCHOBBI KYJIOHOMETPHYECKOTO
METoJa aHalM3a W ero KiacCU(pUKauus. YCIOBUS MPOBEICHUS KyJOHOMETPHUECKUX H3MEPEHUI.
[Ipsimasi mOTEHHMOCTaTHYEeCKass W TaJbBAHOCTaTHYECKas KyloHoMmerpus. KymoHomerpuueckoe
TUTPOBaHKE, €r0 BOSMOXXHOCTH M INpEeHMylIecTBa. BonbrammepoMeTpus. SIBIeHUs MONsSpU3ali U
nepeHanpspkeHus. COBpeMEHHbIE BapUaHTBI BOJBTAMIICPOMETPUH: HMITYJIbCHbIE (HOPMAJIBHBIH U
middepeHIanbpHbIi), TepeMEHHOTOKOBBIN (C (a30BOM M BPEMEHHOW CENEKIMeH aHAJIUTHYECKOTO
CHT'HAJIa), MHBEPCHOHHBIC (BOJBTAMIICPOMETPUSI W XPOHONOTEHIMOMETpHus). MX 0COOEHHOCTH.
MeTposorHuecKue XapaKTepPUCTHKH, BOSMOKHOCTH M OTPAaHUYCHHSI METOOB. AMIIEPOMETPUIECKOES
TUTpoBaHWE  (KpUBBICE  TUTPOBAaHWs, BbIOOp  TOTeHIMAana, dnekrpoabl). OcobeHHOCTH
aMIIEPOMETPUIECKOTO THTPOBAHMS C OJHHM W JBYMs IOJSIPU30BAHHBIMH 3JIEKTPOIAMH; OOBEKTHI
aHaNM3a, XapakTepucTHKu Meroza. Konmykromerpus. [Ipsmast HU3KO4acTOTHasE KOHAYKTOMETPHS U
KOHJYKTOMETPUYECKOEe TUTpoBaHWe. VIcmonb3oBaHWE  KOHAYKTOMETPUYECKHX  JAaTYUKOB B
Xpomarorpaduu U Ipyrux MeToax aHaiu3a

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



OcHoBHBIE O5I0OKM Macc-crekTpomerpa. OCHOBHBIE MOAXOABI K MOHHM3AIMK — JJIEKTPOHHBIN yaap,
XUMHYecKass uoHm3anus, FAB, osmekTpocnpel, XuMHuueckas HOHHM3aIMS TpuU aTtMocdepHOr
naBneHnd, (oronoHM3anus npu armocdepHom aasnenun, MALDI. Pasnuunbie cuctemsl BBOIa
oOpasia, OrpaHMYCHMsS Ha [MaNa3oH W3y4aeMbIX BellecTB. TUMNBI M NPUHIUNBE paboTa
Macc-aHaIM3aTopoB (KBaApyIojib, HOHHAs JIOBYIIKA, MAarHUTHBIH CEKTOP, BPEMSIPOJICTHBIN).
dypbe-macc-aHam3aTopbl  (OpOUTpar, WOH-IUKIOTPOHHBIN pe3oHaHc). TaHJeMHbIE METOIUKH,
TpoiiHoi kBagpynonb, MC/MC. MuTtepnperannss Macc-CHEKTPOB, MOJYyYEHHBIX MyTeM HOHU3ALUN
SNEKTPOHHBIM yAapOM TP HCIOIb30BaHMM OMOIMOTEK CIEKTPOB M B MX OTCYTCTBHHU. ACCOLMATHI
nonoB B ESI-MS cnekrpax. IIpobonoaroToBka, moaxoisl K BBHIOOPY METOAUKH IJIsl KOHKPETHOH
XUMHYECKOM 3azauu. Macc-CueKTpoMeTpusl Uil M3Y4YeHHs CTPOEHHS BbICOKOMOJIEKYJISIPHBIX
COEIMHEHU I

10. MeTonpb! pa3zneneHus U KOHIEHTPUPOBaHUs. XpoMmarorpadus

Knaccudukanus xpomarorpadguueckux METOAOB 10 IPUMEHIEMBIM (a3am, MeXaHHU3MaM pa3IeIeHuUs
U TEXHHKE SKCIEepHUMEHTa. MeTonsl MOdydeHUs XpomarorpamMm ((poHTaibHas, SIIOCHTHAas |
BBITECHUTENbHASL XpomaTtorpadus). OPPEeKTHUBHOCT M CENEKTUBHOCTH XpOMAaTOTpauuecKoro
paznenenusa. KoHuenuus TeOpeTHHYECKHWX TapeloK U ee HelocTaTKu. YpaBHeHue Ban-Jleemtepa.
OO01e moaxXoApl K ONTUMH3ALMH Tpolecca Xpomarorpaduyeckoro paszuenenus semecTs. CrocoOs
OCYIIECTBJIECHUS Xpomarorpaduueckoro mpouecca. OcoOeHHOCTH XpoMaTorpaduueckux KOJIOHOK.
CriocoObl amtonpoBaHusi BemecTB. Jlerekropel. Buabl >KMAKOCTHON M Ta30Boil xpomarorpadud,
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, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
afnmaparoM, a ¢ Jpyroid CTOPOHBI, HAy4WUThCS NPUMEHATh TEOPETHUECKHUE 3HAHMs Ha IIpakTuke. B
pe3yaprare M3ydeHUs AMCLUIIINHBI CTYAEHT JOJDKEH 3HaThb OCHOBHBIC OINPEAENICHUS JHCLHUIIINHBI,
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U TPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY)KUT yMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

Baxno ,I[OGI/ITBCSI IIOHHMMaHus U3y4daceMOIro Marepuralid, a HC MEXaHUYCCKOIo €ro 3alioMMHaHUA. HpI/I
3aTPYAHCHUU U3YUCHUSA OTACIbHBIX TEM, BOIIPOCOB, CICAYCT O6paH.[aTBC$I 34 KOHCYJbTAllUIMH K

npenoaaBaTciito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa xumuueckol GU3NKH (HYHKIIMOHAIBLHBIX MaTepUAIIOB
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

Pa3zpatGoTunk: B.B. HoBukoB, I1-p XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

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

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM M UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,

CIICUAIIM3UPOBAHHBIMU TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKEeTOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT

(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIIU

B pesynbrare usydeHust qucuuiuinabl « Teopus M npaxkTtuka (pU3NYECKHX METOIOB B XMMHUN» OOydaromuiics

JIOJDKEH

3HAThb:

- TEOPETHYECKUE OCHOBBI METO/IOB UCCIICIOBAHHSI CTPOCHUS U (PH3UKO-XMMHUYECKUX CBOHCTB
- ¢usMyeckue W XUMUYECKUE NPUHIUMBI paboThl 00OpYIOBaHWS H TPUOOPOB IMPOBEACHUS

I/ICCJ'IG,I[OBaHI/Iﬁ BCIICCTBA,

- OCHOBHBIC KOHCTPYKIIMOHHBIE 3JIE€MEHTHl M3MEPUTEIbHBIX HPHUOOPOB, NPUMEHSAEMBIX IJISI METOHOB
HCCJIEI0OBaHUS BEIIECTBA, U UX Ha3HAYECHMUE;
- crieuu(UKy pasiIuuHbIX QU3UKO-XMMUYECKUX METOAOB M3yUCHHs CTPOSHMS BELIeCTBA U 00JaCTH UX

MNPUMCHUMOCTH;

- KpUTCPUU OLICHKHU CTaTUCTUYECKOM 3HAYUMOCTH 9KCIICPUMCEHTAJIbHBIX JaHHBIX.

yMeThb:

- IJIJAHUPOBATh CTPATETUIO YCTAHOBJICHUSI CTPOEHUS BELLECTBA;

- 00pabarhlBaTh HKCIECPUMEHTAJbHBIC HAaHHBIC, IOMYyYEHHBIE C MOMOILBIO (PUIUKO-XUMHUECKUX
METO/I0B MCCJIEI0BAHNUS BEIIECTBA C UCII0Ib30BAHUEM OCHOBHBIX METOIOJOTMUECKUX IPUHIIMIIOB;

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

- TOTOBUTH 00pas3ibl Ui POBEACHUS PA3INUHBIX UCCIEOBAaHUN CBOMCTB M CTPYKTYPBI MaT€pPHAJIOB.

BJIA1€Th:




- IPaKTUYECKMMH HAaBBIKAMH HCIIOIB30BaHHsI COBPEMEHHBIX NPHOOPOB U METOAMK JUIS MCCIICIOBAHUS
XMUMHUYECKUX COCAMHEHHH pa3IMYHON TPUPOIBI, TPOBEACHHUS W OPraHU3alUH SKCIIEPHUMEHTOB W
WCTIBITAHMI, 00pa0OTKU U aHAJIHM3a PE3YIIBTATOB;

- croco0aMu WHTEPIIPETAlH JaHHBIX, MOJTYYEHHBIX Pa3IMYHBIMU (DU3UKO-XUMUYECKUMHU METOJaMU
UCCIIE/IOBaHMsI CTPOCHUS BEILIECTBA;

- METOIOJIOTHEH HCIOJIb30BAHUS COBPEMEHHBIX (DU3MKO-XUMHYECKHX METOJOB HM3YyUCHHS CTPOCHHS
BEILECTBA;

- METOJIOJIOTHEH COMOCTABICHHUS U KPUTUYECKOW WHTEPIIPETAIIMA MACCHUBA JaHHBIX, OITYYEHHBIX BCEH
COBOKYITHOCTBIO MCIIOJIb30BAaHHBIX (PM3UKO-XMMHUYECKHX METO/IOB UCCIIEI0OBAHHSI CTPOCHUSI BEILIECTBA.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B nessix Texyuiero KOHTpOJIs yCIIEBaEMOCTH B Hauajle KaxaoH JIEKIUU IPOBOAATCS KPaTKUE OIPOCHI
10 TEME MPENBIAYIIEH JTEKINN.

Kaxnast maboparopHasi paboTra OKaHYMBAETCS ClIadeld MHCBMEHHOTO OTYeTa, a TaKKe MOAPOOHBIM
OIIPOCOM I10 TeMe JIEKIIH, OCBEINAIOIIEH TeMaTHKy J1JabopaTopHOil paboTHI.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

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

1. TloHATHE CIMH-COMHOBOrO B3aUMOICHCTBUS B CHEKTpOCKonuu AMP, KOHCTaHTBI CIMH-CIIMHOBOI'O
B3aUMOJICICTBUS U UX CBS3b CO CTPOECHHUEM MOJIEKYII.

YpaBHEHUE pe30HAHCA.

[TonATHE O CIIMH-PEIETOYHON U CIIMH-CIIMHOBOM pEIaKCaLMU.
Bpewms koppensiinu. CimHoBoe 3x0. [TocnenoBarensnocts KITMI
DKcriepuMeHTaIbHOE Onpeesienrne BpemeH penakcaruu T1 u T2.

SN

[Tonarue o qunamuueckoM AAMP, npuMepsl THHAMUYECKUX MTPOLIECCOB, UCCIENOBAHHBIX METOIOM
JISIMP.

7. DTayoHBI s ONPEAETICHUS XMMUYIECKUX CABUTOB TeTeposiiep.

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

9. OwubKH epBoro U BTOPOro poja.

10. IIpumMeHeHue CrieKTpaabHBIX METOAOB AJISl CTPYKTYPHOTO aHaJIN3a OPraHNueCKUX COCIUHEHHH.
11. BanentHsie koneOaHus, AepOPMaLMOHHBIE KOeOaH sI, 00EPTOHBI 1 KOMOWHAIIMOHHBIE TTOJIOCHI.
12. Ipunnum padotet UK criekrpodoromerpa.

13. DnekTpoHHbIE Iepexo/ibl, X Kilaccu(rKalus 1 mpasuiia oToopa.

14. Ilpunnum padotsl YO criekTpodoTomMeTpa.

15. Knaccudukauns u oTHECEHHE dIIEKTPOHHBIX IEPEXOJ0B B OPraHUIECKUX MOJIEKYyJaxX.

Bonpocs! k auddepeHunpoBaHHOMY 3a4€Ty B BECEHHEM CeMecTpe (BOIPOCHI K KOJUIOKBUYMaM):

1. TIlomarue xumuueckoro ciapura B croekTpockonuu SMP, koHCTaHTa SKpaHUpPOBAHUS U €€
COCTAaBIISIIOLIIE.

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

2
3
4. CnouH-BpamiareibHOE B3aUMOJIEHCTBHE.
5. KBampymnonpHoe B3anMoIeHCTBYE.

6

XUMHUYECKHE CABUIH TETEpOsiiep M KOHCTAHTHI CIUH-CIIMHOBOTO B3aMMOIEHUCTBHSA C y4acTHEM
rereposiaep (13C, 19F, 31P, nepexonHbie u HeTEPEXOAHBIE METAILIBI).

7. Snepusiit 3ppext OBepxaysepa.

8. Onnomepubie SIMP 3KcrIepUMEHTHI, UCTIONB3YIOIINE CIOKHBIE UMITYIbCHBIE MOCIEA0BATEILHOCTH
(INEPT, DEPT, IMODECHO).

9. Tlondarue o AByMepHOH KoppemsiiuoHHoM ciekTpockonuu AMP, ocnoBubie Mmetoanku — H.H u C,;H
COSY, NOESY, EXSY.

10. HIymsl pH U3MEPEHUAX U UX BIMSHHAE HA TIOTPEITHOCTH.
11. MonynsiiMOHHBIE METOIBI HATYPHOTO SKCIIEPUMEHTA.



12. MHdopMannoHHO-3KCIIEPTHBIE CHCTEMbI KaK OCHOBA IIPOBEACHUS HATypHOT'O SKCIIEPUMEHTA.

13. Vcnonp3oBaHNe METOIOB HEMapaMeTPUIECKON CTATUCTHKH.

14. XapakTepucTU4ecKOe BpeMs pa3IMuHbIX CIIEKTPOCKOINYECKUX METOIOB.

15. N36buparenbHOE MOMIONMEHHE BAKHEHIIINX ayKCOXPOMHBIX U XPOMO(MOPHBIX TPYIIIL.

16. XapakTepucTHUECKOE TMOMIOMIEHNE BAKHEHIINX CTPYKTYPHBIX (PparMeHTOB M (DYHKIIMOHAIBHBIX
TPy OPTaHUYECKUX COCAMHEHUH.

17. TloHsiTve CTPYKTYPHOM aMIUIUTY/IBI M CTPYKTYPHOTO (hakTopa.

18. PenTreHoBckue Ju(QpakTOMETPhI (C TOUCUHBIMU AETEKTOPAMHU, C KOOPAUHATHBIMU IETEKTOPAMU).
19. OT60p 1 HEeHTPUPOBKA KPUCTAIJIA HA MOHOKPHUCTAIBHOM JU(PPAKTOMETPE.

20. Omnpernenenue mapamMeTpoB dIEMEHTApHOH siueiiku Metonamu Jlays.

21. Omnpenenenue napamMeTpoB dIIEMEHTApHOH siueiiku Metonamu Jlays.

22.  llorenumomerpus. lloTeHnMOMeTpHUeckoe  TUTPOBAaHME C  HEMNOJNSPHU30BAHHBIMH  H
HOJISIPU30BaHHBIMU IEKTPOAAMU.

23. Kynonomerpus. TeopeTnueckne OCHOBBI KYJIOHOMETPUYECKOTO METOAA aHaiu3a M ero
KJIacCU(hUKAIIHS.

24. BonerammnepoMeTpusl. SIBlIeHNs NONApU3alid U TepEeHaNPsHKEHNUS.

25. AMnepoMeTpuueckoe THUTpPOBaHWE (KpUBBIE THTPOBAaHWS, BHIOOp TOTEHIIMANA, DIIEKTPOJBI).
OCO0OEHHOCTH aMIIEpPOMETPUYECKOTO TUTPOBAHUSA C ONHUM U JIByMs HOJISIPU30BAHHBIMHU 3JICKTPOJAMU;
OOBEKTHI aHAJIN3a, XaPAKTEPUCTUKH METOAA.

26. Konaykromerpus. Ilpsimas HU3KOUAaCTOTHAsh KOHAYKTOMETPUS W  KOHAYKTOMETPHUYECKOE
TUTPOBAHHE.

27. Mcionp30BaHuE KOHAYKTOMETPUIECKUX AATYUKOB B XpoMaTorpaduu U APYyrux METOax aHAJIN3a.
28. Pacyet MOJIsIpHOM Macchl 3KBUBAJICHTA B Pa3HBIX METOAAX TUTPOBAHMUS.

29. MnaukaropHbie norpemHocTd. Kparkas XxapakTepucTuka pa3IndHbIX METOOB.

30. Cucremsbl perucTpalii HOHOB, CUCTeMa cOOpa U 00pabOTKU TaHHBIX.

31. KoHcTpyKuusi 1 OCHOBHBIE THUIIBI Macc-CHEKTPaIbHBIX TPUOOPOB.

32. Xpomaro-mMacc-CrieKTpOMETpHsl.

33. Knaccudukanuss xpomarorpa@udecKux METOJOB MO NpHUMEHSeMbIM (as3aM, MexXxaHH3MaM
pa3zneneHys U TEXHUKE IKCIIEPUMEHTA.

34. OO0mue moaXxoap!l K ONTUMH3AINH MTPOIecca XpoMaTorpaduieckoro pas/ieieHUs BEIECTB.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka ommyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PEILICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBIETBOPUTENHEHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Kaxmass naGoparopHas pabora mpennonaracT OQOpMIICHHE THCHMEHHOTO OT4YeTa W clady
kookBuyMa. OIEHKa 3a CEeMECTp BBICTABISICTCS KaK CpelHee apu(METHUECKoe IO OICHKaM 3a
KOJUTOKBHYMBI.



