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 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 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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

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

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIEIOBAHUI K KOHKPETHOM

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

Hay4yHOW 3aZade W HHTEPHPETUPOBATH  IOJIYYECHHbIE
pE3yNbTaThI
[IK-2.1 Cnoco0eH caMOCTOSTEIILHO WIA B COCTaBE

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

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
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 mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

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

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

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

3HATb.

- TEOPETHYECKNE OCHOBBI METO/IOB UCCIICIOBAHUS CTPOCHUS U (PU3UKO-XMMHUUECKUX CBOHCTB
- ¢usnyeckue W XMMHAYECKHE NPUHUUNBI paboTbl 00OpYyIOBaHHS M NPUOOPOB IMPOBEACHUS

HMCCIICIOBAaHUN BEIICCTBRA;

- OCHOBHBIC KOHCTPYKHHWOHHBIC 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:




- IJIJAHUPOBATh CTPATETUIO YCTAHOBJIEHUSI CTPOEHUS BEILLECTBA;

- 00pabarblBaTh SKCIEPUMEHTAJbHBIC HAaHHBIC, IOMYyYEHHBIE C MOMOILBIO (PUIUKO-XUMHUECKHUX

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 HCIOJIB30BAHUS COBPEMEHHBIX NPUOOPOB U METOIUK JUIS MCCIEIOBaHUS

XUMHYECKUX COCIMHEHHMH DPa3lIMYHOM NPUPOXbI, MPOBEACHUS U OPraHU3allH SKCICPUMEHTOB U

UCTIBITaHUH, 00pabOTKN U aHaIN3a Pe3yIbTaToB;

- cnocobaMy MHTEPIIPETALUU JAHHBIX, IMOJYYEHHBIX PA3JMYHBIMH (U3UKO-XUMUYECKUMH METONAMHU

UCCJIEZI0BaHMsI CTPOEHUS BEILLECTBA;

- METOHOJIOTHEH HCIOJIb30BaHHUSI COBPEMEHHBIX (PU3UKO-XMMHUYECKHX METOAOB M3YUEHHUS! CTPOCHUS

BELIECTBA;

- METOJOJIOTHEN COMOCTABICHUS U KPUTHUECKOW MHTEPIIPETallMi MaccuBa JaHHBIX, TOJYYEHHBIX 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 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 AMP
5 Crekrpockonust SIMP nHa rereposapax u 6 14 20
JIByMepHas cnekrpockonus AMP
6 [MpuanMTEL paboThl Ha coBpeMeHHbIx UK 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 ¥ KOJMYECTBEHHOTIO 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 006 wm3mepenun u wmkane. HomuHanbHas W opauHaimbHas MmKaidbl. OTHOCHTENBHBIE U
a0CONIOTHBIE TOTPENIHOCTH, IOTPEIIHOCTh KOCBEHHbIX H3MepeHuid. OOHapyKeHHe IPOMAaxoB.
Usmepenns kak peanu3anusi BBIOOPKHM K3 TEHEpPalIbHON COBOKYNMHOCTH. HecMelleHHbIe OLEHKH
napaMeTpoB pacnpeneneHus. HopmansHoe pacnpenenenue, pacnpenesnenus: Crbronesra, duiuepa u
xu-kBagpar. OnpenencHue napaMeTpoB annpokcuMupyromux Gynkuuid. [IpoBepka cTaTUCTHUECKUX
runore3. OmmOKKM mepBOro W BTOporo pona. lcrmosnb3oBaHHME METOAOB HEMapaMeTPHUYECKOM
crarucTuky. LIyMbl pu U3MEPEeHUSIX U HUX BIUSHHE Ha MOTPEIHOCTH. MOAYISIHOHHBIE METOIbI
HAaTYpHOTO DJKcrepuMeHTa. MH(OpMAlMOHHO-3KCIIEPTHBIE CHCTEMbl KaK OCHOBA IPOBEICHUS
HATypHOTO 3KcrepuMeHTa. OCHOBBI PErpecCHOHHOTO M JIMCHEPCHOHHOrO aHain3a. OCOOeHHOCTH
TEXHOJIOTUYECKOro skcnepuMmeHnTta. [loHsaTHe O IulaHUpOBaHMM 3KcnepuMeHTa. llepcriekTuBHBIE
METO/IbI CTaTHCTUYECKON 00pabOTKH Pe3ysIbTaToB HATYPHOTO SKCIIEPUMEHTA

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

SIBneHue sIepHOr0 MarHUTHOTO pe3oHaHca. OCHOBHBIE XapaKTEPUCTHKU OJHOMEPHBIX CIEKTPOB
SAMP — xumu4eckuil CIABUL, KOHCTaHThl CIUH-CIIMHOBOIO B3amMopeiicTBuda. Ilogxom x aHammuszy
cnektpoB SIMP mepBoro mopsiaka. OCOOCHHOCTH WHTEPIPETAIMHA CIIEKTPOB CHIBHO CBS3aHHBIX
cuctem. lloaroroBka oOpas3na k wucciaenoBanuto. OcHoBHBIE ONoku crnektpomerpa. Cramuu
PETUCTpAILlMU CIEKTpa: HACTpOiKa JOOPOTHOCTH pe30HaTopa, IMMMMHUPOBAHHE MAarHUTHOTO IIOJIA,
0o0paboTka ciasioB cBOOOMHON HHAYKIWU. [ [pHHIUATIEI BRIOOpa TApaMeTPOB PETrUCTPALlUN CIIEKTPa

4. PenakcallmoHHBIE IPOLECCHI B crieKTpockonuu AMP

HNutencuBHOCTh nmomiomieHus. PenakcaunoHHble mporuecchl B crnekrpockonuu SMP. Ilowsarue o
CIUH-PEUIETOYHON W CHUH-CIIMHOBOM pellakcallid. AHU30TPONHMS IEKTPOHHOIO 3KPAHHPOBAHMSL.
Cnun-BpamarenbHoe B3aumojeiicTBue. KBagpynonbHoe B3auMoneWcTBue. Bpems koppensiui.
CruHoBoe »93x0. IlocnenoBarensHocTh KIIMIL OkcnepumeHTanbHOE — OmNpenesieHME BpeMeH
penakcaruu T1 u T2. Ilonarue o muHammdeckom SAMP, mpumepbl AMHAMHYECKHX IMPOIECCOB,
ucciaenoBaHHbeix MeroaoM JIAMP. Bpemennas mkana merona JIAAMP

5. Cnexrpockomnust SIMP Ha reteposinpax u AByMepHas criekrpockonus AMP

XYWMUYECKHE CABUTM TETEPOSACp M KOHCTAHTHl CIMH-CIIMHOBOIO B3aMMOJCHCTBHS C Y4YacTHEM
rereposnep (13C, 19F, 31P, nepexomgHsle U HemepexonHble MeTaiibl). [lepeHoc momspuzanuu Ha
spa C HU3KOW YyBCTBUTEIBHOCTHIO. OCHOBHBIE NPHUHUUIBI JByMEpHOH crnekTpockonuu AMP,
rerepo- M roMosJepHasl AByMEpHas KOpPPENLUOHHAs CHEKTpOCKonMs. /IBymMepHble HMMITYJIbCHBIE
METO/IMKH, OCHOBaHHBIE Ha siepHoM 3¢ dexre OBepxaysepa. OnpeneneHne CTpOCHUE HEU3BECTHOTO
opraHuueckoro coenuHeHnii Ha ocHoBe cnektpoB COSY, NOESY, HSQC u HMBC.
Huddysnonno-ynopsinouennas crnekrpockoras DOSY. MuoromepHast crnekrpockonust SIMP B
CTPYKTYpPHOI OHOJIOTHH

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)

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

kBaTuuKkanus: 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM

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

HaydyHOW 3aZade W HHTEPHPETUPOBATH  IOJyYECHHBIE
pE3yNbTaThI
[IK-2.1 Cnoco0eH caMOCTOSTEILHO WIA B COCTaBE

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

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
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 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO

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

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

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHus qucuumuinabl « Teopus M npakTuka (pU3NYECKHX METOIOB B XMMHUN» OOydaromuiics

JIOJDKEH

3HAThb:

- TEOPETHYECKUE OCHOBBI METO/IOB UCCIICIOBAHHS CTPOCHUS U (PH3UKO-XMMHUYECKUX CBOHCTB
- ¢usMyeckue W XUMUYECKUE NPUHIUNBI paboThl 00OpYIOBaHWS H TPUOOPOB IPOBEACHUS

I/ICCJ'IG,I[OBaHI/Iﬁ BCIICCTBA,

- OCHOBHBIC KOHCTPYKIIMOHHBIE 3JIE€MEHThl M3MEPUTEIbHBIX HNPHUOOPOB, NPUMEHSAEMBIX IJISI METOHOB
HCCJIEI0OBaHUS BEIIECTBA, U UX Ha3HAYECHMUE;
- creuu(UKy pasiIuuHbIX QU3UKO-XMMUYECKUX METOJOB M3yUCHHsI CTPOSHMS BELIeCTBA U 00JAaCTH UX

MNPUMCHUMOCTH;

- KpUTCPUU OLICHKHU CTaTUCTUYECKOM 3HAYUMOCTH SKCIICPUMCEHTAJIbHBIX JaHHBIX.

yMeThb:

- IJIJAHUPOBATh CTPATETUIO YCTAHOBJICHUSI CTPOEHUS BEILLECTBA;

- 00pabarblBaTh SKCIEPUMEHTAJbHBIC HAaHHBIC, IOMYyYEHHBIE C MOMOILBIO (PUIUKO-XUMHUECKHUX
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:

- IPaKTUYECKMMH HAaBBIKAMH HCIIOIB30BaHHsI COBPEMEHHBIX NPHOOPOB U METOAMK JUIS MCCIICIOBAHUS
XMMHUYECKUX COCAMHEHHWH pA3IMYHON TPUPOIBI, TPOBEACHHUS W OPraHU3alUH SKCIIEPHUMEHTOB W
WCTIBITAHWI, 00pa0OTKN M aHAJIHM3a PE3YIIBTATOB;

- crIoco0aMu WHTEPIIPETAlH JaHHBIX, MOJTYYEHHBIX Pa3IMYHBIMU (DU3UKO-XUMUYECKHUMHU METOJaMU

HccJIeJOBaHNs CTPOCHUA BEIICCTBA,

- MeTO,Z[OJ'IOFHeﬁ HCIOJIB30BaAHUSA COBPCMCHHBIX (bHBI/IKO—XI/IMI/ILIeCKI/IX MCTOAOB M3YUYCHHA CTPOCHUSA

BEILIECTBA;

- METOHOJIOTHEH COIIOCTABJICHHS U KpHTH‘leCKOf/'I HUHTCPpHIPCTAIIMU MAaCCUBA NAHHBIX, ITOJTYUYCHHBIX 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 nessix Texkyuiero KOHTpOJIs yCIIEBaEMOCTH B Hauajle KaxJ0H JIEKUUHU IPOBOAATCS KPaTKUE OIPOCHI
10 TEME MPENBIAYIIEH JTEKINN.

Kaxnast maboparopHasi paboTra OKaHYMBAETCS CHadeld MHCBMEHHOTO OTYeTa, a TaKKe MOAPOOHBIM
OIIPOCOM I10 TeMe JIEKIIH, OCBEIIAIOIIEH TeMaTHKy J1abopaTopHOil paboTHI.

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

Bormpocs! k quddepeHnrpoBaHHOMY 3a4€Ty B OCEHHEM ceMecTpe (BOMPOCH! K KOJUIOKBHYMaM ):
1. TloHATHE CIMH-COMHOBOrO B3aUMOICHCTBUS B CEKTpocKonuu SAMP, KOHCTaHTBI CIMH-CIIMHOBOI'O
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

[Tonarue o qunamuueckoM AAMP, npuMepsl THHAMUYECKHUX MPOLIECCOB, UCCIENOBAHHBIX 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. TIlomarue xumuueckoro ciapura B croekTpockonuu SMP, koHCTaHTa SKpaHUpPOBAHUS U €€
COCTAaBISIIOLIIIE.

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

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

6

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

7. Snepusiit 3pdpext OBepxaysepa.

8. Onnomepnbie 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. 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. [loTeHunoMeTpuueckoe  TUTPOBAaHHE C  HEMOMSAPU30BAHHBIMH U
MOJISIPU30BAaHHBIMH JIEKTPOAAMHU.

23. Kymonomerpusi. TeopeTnueckre OCHOBBI KyJOHOMETPHUYECKOTO METO/a aHaju3a W €ro
Kiaccu(uKanys.

24. BonsramnepomeTpus. SIBIeHNS TOISAPU3ALUH U TIEPEHANPSIKEHNUS.

25. AMIepoMeTpuuecKkoe THUTpPOBaHHE (KpUBbIE THUTPOBaHUS, BHIOOp IOTEHLMANA, 3JIEKTPOBI).
Oco0eHHOCTH aMIIepPOMETPUUECKOr0 TUTPOBAHUS C OJHUM U JBYMsI HOJISIPU30BAHHBIMHU JJIEKTPOIAMHU;
00BEKThI aHAIN3A, XaPAKTEPUCTUKNA METO/IA.

26. Konapykromerpusi. Ilpsimasi HHM3KOYAacTOTHAass KOHIYKTOMETPHSI M KOHIYKTOMETPHUYECKOE
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. Kunaccudukanmss xpomarorpa@udecKux METOJI0OB M0 NpHUMEHseMbIM (a3aMm, MexXxaHH3MaM
pasesieHus ¥ TEXHUKE IKCIICPUMEHTA.

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

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 06amios - BBICTaBJIIETCSl CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMEeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOopouro 6 0aIoB - BEICTABIISCTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAaraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha IPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE s AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ymOBIETBOPUTENbHO 3 Oaja - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOku B (popMynupoBKax 0a30BbIX HOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU LTSI ajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHka HEYIOBJIETBOPUTENHHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX

0a30BBLIX MOHATUH JUCHUIIIIMHBI U BOO6H_IG HC HMMCCT HABBIKOB PCHICHUSA THUIIOBBIX MPAKTHUYCCKUX
3aJga4.

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

Kaxmass naGoparopHas pabora mpennonaracT OQOpMICHHE TNHCBMEHHOTO OT4YeTa W clady
kookBuyMa. OIEHKa 3a CEeMECTp BBICTABISICTCS KaK CpelHee apu(MEeTHUECKoe IO OICHKaM 3a
KOJUTOKBHYMBI.



