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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

[lenbto ocBOeHUs TUCHUIUIMHBI «DU3MYECKUE METOJbl HCCIEAOBaHUS OHO- U HAHOCHCTEM)
ABJIIETCS MTOJATOTOBKA K HAYyYHO-HCCIIEI0BATENIbCKON EATEIHOCTH /ISl PELLEHUs 3a/lad, CBSI3aHHBIX C
uaeHTU(PUKAIIMEeH COeTUHEHUM, U3yYeHHEM HX COCTaBa, CTPOCHHS M PEaKIHOHHOW crocobHocTH. B
pe3yjibTaTe OCBOCHMS JaHHOM JUCHMIUIMHBI JIOJDKHBI OBITh CHOPMUPOBAHBI NPEACTABICHUS O
COBPEMEHHBIX BO3MOXXHOCTSIX PEIICHHUS CTPYKTYPHBIX 3aJad pa3HOro0 YPOBHS, YMEHHUS JeNaTh
NPaBUIBHBIA BBHIOOpP METOAOB JJIs TOJYYEHHUS JIOCTOBEpHOW HWH(POPMALUU M HHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YJIbTaThI.

2. MecTo nucuumiuHbl B cTpykType OIT

JuctumimHa «®u3nyeckue METOJbl HCCIEeOBaHUS OHO- M HAHOCUCTEM)» OTHOCUTCS K
00s13aTesIbHOM YacTH 00pa30BaTEIbHOW MPOrpaMMsl, (GopMUpyeMON y4acTHUKaMH 0Opa30BaTENIbHBIX
OTHOILICHUH.

Kypc 6a3upyercs Ha pe3yabTaTax OCBOCHHUS 0a30BbIX XMMUYECKUX JUCLMILIIMH U HaBBIKAX paObOThI
¢ yueOHOU 1 Hay4dHOU uTepaTypoii B DbC, mpnoOpeTeHHbIX B OakalaBpHuare, a TakKe Ha JUCIHILTHHAX
maructpaTypbl «CTpyKTYpHas XUMHsS M KOMIIBIOTEPHOE MOJEIUpOBaHME OHO- U HAHOCHUCTEM,
«IIpuopureTHble HanpaBiaeHUs pa3BUTUsI XuMuM B XXI| Beke»,

Jl1sl OCBOEHUS JaHHOW JUCHUILIMHBI 00yYaroIUICs TOJDKEH:

3HaTh: CBOMCTBA XMMHYECKHMX OJJIEMEHTOB, IPOCTBIX MOJIEKYJ U CIIOXKHBIX COEAMHEHUH B
pas3IMYHOM arperaTHOM COCTOSIHUH, (yHJAaMEHTaJIbHbIE 3aKOHOMEPHOCTH (PU3MUYECKUX ABICHUMN, o0IIne
IPEJICTAaBICHUS. O 3aKOHOMEPHOCTSIX IMPOTEKAaHUS XUMHUYECKHX pEeaklUd, TEXHUKY O€30MacCHOCTH B
XUMHUYECKOH J1abopaTopuy;

YMeTb: TPOBOIUTH (PU3MUECKUI OSKCIIEPUMEHT, TOTOBHTH pPa0O4YHe pacTBOPHI 3aJaHHON
KOHIIGHTpalui, oOpadarbiBaTh M O0OCYXAAaTh 3KCIEPUMEHTAbHBIE 3aBUCUMOCTH, TI0Jb30BATHCS
yueOHOM, Hay4YHO! U CIIPaBOYHOM JIUTEpaTypoH, ceTbio HTepHeT;

HNmerp: HaBBIKM  HCIOJB30BAaHMS ~ KOMIIBIOTEPHBIX  MPOTrpaMM  JUIl  KOJIMYECTBEHHOMU
CTATUCTUYECKONM 0O0pabOTKM pe3yJabTaTOB DKCIEPUMEHTA; HAaBBIKM BJIAJICHUS TEPMUHOJIOTHEH
JUCHUIUIMH (YHIAMEHTAIbHOM XMMHHU; HAaBBIKM MPOBEJIEHHUS XUMHUYECKHX 3KCIEPUMEHTOB; HABBIKU
M0JIb30BaHUA (PU3UKO-XMMHUYECKUMH METOJIaMHU aHaJIM3a BEILECTB.

OcBoeHue JaHHOM JAMCUUIUIMHBI HEOOXOAMMO TpH TOJATOTOBKE, BBINOJHEHUM W 3alIUTe
BBIIIYCKHOM KBaJIM(QHUKAMOHHON paboOThl (MarucTepckod [AuccepTaluy) M PELIeHUU HayydHo-
UCCIIEIOBATEIbCKUX M IPOU3BOACTBEHHO-TEXHOJIOIMYECKHX 3aJady B Oyayuied npodeccruoHanbHOM
JEeSTeNIbHOCTH (MAEHTU(UKALINMS COSMHEHHH, ONpeIe]IeHHe CTETIEHN UX YUCTOThI, IPUPOJIbI TPUMECEH,
nojy4eHne MH(OpMaIu O T€OMETPUM COEAMHEHUH B pa3HbIX (a3aX, XapakTepe MEeXMOJIEKYISIPHBIX
B3aMMOJICHCTBUM, XapaKTEPUCTUK 3JIEKTPUUECKUX, MArHUTHBIX, ONTUYECKHUX CBOWCTB BEIIECTB U T.J.).

3. Illianupyemble pe3yJbTaThl 00yUeHHs 10 THCIHIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA

[Tpu ocBOEHMHU AUCUUIUIMHBI (OPMUPYIOTCS CIEAYIOLIME KOMIIETEHIIMU B cooTBeTCTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

a) obmenpodeccuonansubie (OI1K):

OIIK-1: cnocoOeH BBIMOIHATh KOMILIEKCHBIE SKCIIEPHUMEHTAIbHBIE U PAcyeTHO-TEOPETHUECKUE
uccleIoBaHMsI B M30paHHON 00JACTH XMMHUU WM CMEXHBIX HAyK C HCIOJb30BaHHUEM COBPEMEHHBIX
nprOOpOB, MPOrpaMMHOT0 obecredeHus: U 0a3 JaHHBIX NMPO(EeCCHOHAIBHOTO Ha3HAUYEHUS;

OIIK-2: cmocoOeH  aHANMM3WPOBATh, HMHTEPIPETHPOBATH M 0000mAaTh  pe3yiabTaThl
HKCIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETUUECKUX PadOT B M30OpaHHOW OOJACTH XUMHUHM WM CMEKHBIX

HayK;
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OIIK-3: Crnoco0OeH HMCMONb30BaTh BBIUYUCIUTEIbHBIE METOABI M aJalTUPOBATh CYIIECTBYIOIIHE
IpOrpaMMHBIE TIPOYKTHI JJIsl PELICHUS 3a/1a4 MPo(heCCHOHANBHON IS TEIbHOCTH

6) npodeccuonanpusie (I1K):

IIK-3: CnocoOeH BBISABIATH aKTyaJIbHBIC HAay4YHbIE NMPOOJIEMBI B XMMUH, B TOM YHCJIe B 001acTH
HaHOOMOTEXHOJIOTHA, M pa3padaThIBaTh MOIXOABI K UX PEIICHUIO.

IK-4: CiocobeH MpoBOIUTH HAYYHBIE HCCIICTOBAHUS B XUMUU M CMEKHBIX HAYK CAMOCTOSTEIILHO
U B COCTaBE HCCIIE0BATEIbCKUX KOJUIEKTUBOB

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHS MO JAUCHHUILINHE, COOTHECEHHBIX ¢

HHIMKATOPAMH J0CTUKEeHHs (POPMUPYeMbIX KOMIIeTeHIU

B pesynbrare 0cCBOCHUS TUCHUILTUHBI 00YJaIOLIHIACS JOIDKEH:
3HaTh:

» KIAacCHU(UKAIUI0O ¥ OCHOBBI (PU3WYCCKUX METOJOB HCCICIOBaHUS; O0JacTH TNPUMCHEHUS,
METPOJIOTHUECKHUE XapaKTEePUCTUKH, JOCTOMHCTBA M HEAOCTATKU KIACCHYECKUX (PUINYECKUX
MeTo10B, TenacHn ux passurus (OIIK-2, ITK-3);

» TIPUHIMIIBI YCTPOKMCTBA MPHUOOPOB M MHCTPYMEHTOB, OCHOBBI MPOOOIOATOTOBKH, NpaBuiia paboThI
Ha T1pubopax; METOJUKH TPOBEACHHUS (PU3MYECKHX OKCIEPUMEHTOB, METOAMKH aHaJIN3a
uccienyembix oopasios (OIIK-1, ITK-4;)

» METOJIWKH MOJYYEeHUsI U 00pabOTKM SKCIIEPHUMEHTAIFHOTO MaTepHaia, Mojly4yaeMoro B pa3IHuHBIX
MeToax (PM3MUECKOTO UCCIACIOBAHUS U METOIMKH nHTepnperanuu pesynbrata (OIK-2, OIK-3),

» HOPMBI TEXHUKM OE30MacHOCTH U TMOKapHOH O€30MacHOCTH Tpu padoTe B XHMHUYECKOU
naboparopuu (OIIK-1, ITK-4).

Ymers:

» TPUMCHSATHh 3HAHHE OCHOBHBIX (DU3MYECKMX 3aKOHOMEPHOCTEH IpH TOJYYCHUU TOTYYCHHBIX
OKCTIEPUMEHTAIBHBIX PE3YJIbTaTOB B CBOCH HAyYHOW JESTEIHHOCTH, BBIOMPATh ONTHMAJIHHBIN
METO/]T MCCIICOBAHMUS TS BBITOJHEHUS KOHKpeTHOH padboTsl; (OTIK-2, IK-3);

» paboTatb Ha COBPEMEHHOW HAy4YHOH ammaparype NpH TNPOBEJCHHHM HAay4YHBIX HCCIIEIOBAHUH,
nostydaTh dKcrnepuMeHTanbubie nanusie (OIK-1, ITK-4);

» TIOJB30BATHCSl COBPEMEHHBIMH KOMITBIOTEPHBIMU 0a3aMH CIIEKTPOB, CIIEKTPAIBHBIX XapaKTEPHUCTHK,
AHAIM3UPOBATh TOJYYCHHBIE PE3yJIbTaThl, HIEHTU(MUIUPOBATH, NPEACTABIATH U O(GOPMIATH
pe3ynbrarsl uccnenopanus (OIK-2, OIK-3);

» TI0JIB30BAThCS 3alIUTHBIMU CPEJICTBAMHU IPHU MPOBEJICHUU CHHTETUYECKUX padoT ¢ yuactuem JIBXK,
CJSIB, a Takke TPOTHUBOMIOXKAPHBIMHU CPEACTBAMH, OKa3bIBaTh ITOMOIL TPH BO3HHUKHOBCHHU
Ype3BBIYAMHBIX CIy4aeB TMOPaKEHUs YENOBEKa BCIEJACTBHE HEAKKypaTHOTO MPHUMEHEHUS
B3PBIBOOIACHBIX M MoxapoomnacHbix Bemiects (ITK-4);

HNmern:

» HaBBIKHU BIIQJICHHS OCHOBHBIMH MOHSATHSMHU CIIEKTPOCKOIMH 0a30BBIMU YPAaBHCHUSIMH, JIC)KAIUMH B
ocHoBe MeTo10B (OIIK-2, MK-3);

» HaBBIKM CBOOOJHOTO BIAJCHHUS CIPABOYHOH JIMTEpaTypod, B TOM YHCIE C TPHUBICYCHHEM
WH(GOPMAIIMOHHBIX 0a3 JaHHBIX; HABBIKM MOWCKA U TIEPBUYHOM OOpPaOOTKM HAyYHOM M HAy4YHO-
TEXHHYECKOI MHPOPMAIMHK C TpUBJICYCHHUEM coBpeMeHHbIX 0a3 nanubix (OIIK-2, OTIK-3),

»  HaBBIKU Pa0OTHI HA CEPUITHOM 00OPYIOBAHHUH IS TPOBEACHUS (HU3NKO-XUMHUYCCKUX UCCIIETOBAHHUN
(OIIK-1, IIK-4);

» HaBbIKM pabOThl C METOAMKAMHU OOpaOOTKH SKCICPUMEHTAIBLHOIO MaTepuana, METOAMKaMU
CTaTUCTHUYECKOW 0OpabOTKH MaHHBIX, OIIEHKA TOYHOCTH M HAJCKHOCTH TOJYYEHHBIX PE3YyJIbTAaTOB
¢dusnueckux sxcrepuMeHToB (OIK-3).

» HaBBIKM TMPHUMEHEHHUS CPEJICTB 3alIUTHI OT MOPAKEHUS KOXKH W JBIXaTeILHOW CHCTEMBI, a TaKXKe
cpeact noxaporyienus (OIK-1, IK-4);
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4. O0beM U coep:KkaHue TUCHUTITHHBI
OO0BbeM TUCIMILIMHBI COCTAaBIACT 4 3aueTHbIC eAuHMII (144 akageMUYecKuX Jaca) — 2 CEMECT);
5 3agerHbix enunwuil (180 akageMuueckux yacoB) — 3 cemecTp.

4.1. Conep:xkaHue AUCHUIUVIMHBI 10 pa3genam (TemMam),
TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 TUIA

COOTHECEHHOE€ C BHJIAMHU H

OO0BbeM MHOW KOHTAKTHOH pabOThl M CAMOCTOSATENILHON Pa0bOThl 00YYAOIIErocs MO TUCHHUILTHHE
yKa3aH B y4eOHOM IJIaHe 00pa30BaTEIbHON POTPaMMBI.

Ne Bupnsl 3amATHN, HX @OpMBI TEKYILETO
/1 Paznensr (TeMbl) e o0beM KOHTpOJISI yCIIEBAEMOCTH
JMCIMTUTAHBI ot
é ES— EYN— DOpMBI IPOMEKYTOYHOM
JIEKIHOH- ceMuHap- aTTeCTaluu
HOI'0 THUIIa CKOro TuIia
2 ceMecTp
1 Beenenue. Knaccuduxaryst 2 2 -
Meto0B. [IpuMeHeHue.
Macc-crekTpoMeTpus 2 4 2 mpakt. | [IpakTuueckas pabora
3ansitie | Kontposabnas pabora Ne 1
Cnexrpockomnus IMP 2 2 4 npakr. | [IpakTudeckas pabora
3anaTtue | KoHTpompHas pabora Ne 2
2 [TpakTrueckwmii 2 2 4 npakr. | [IpakTudeckas pabora
PEHTIE€HOCTPYKTYPHBIN aHaIn3 3aHATHE KonTponbHas pabora Ne 3
3 BBenenne B MOJIEKYISIPHYIO 2 4 2 mpakt. | Ilpaktuyeckas pabota
CIIEKTPOCKOITHIO. MeToanl 3aHSTHE KonTponbhas pabora Ne 4
(ITyopecleHTHOW CIIEKTPOCKOITUH
HUroro 3a cemecTtp: 14 12 3ader ¢ OEHKOM
3 cemectp
5 UK-cniekTpockonust 3 4 2 npakt. | IlpakTnyeckas pabora
3ansitie | Kontponbhas padorta Ne 5
6 | CnexTpockomnus KoMOHMHamu- | 3 2 2 mpakt. | Ilpaktuyeckas pabota
OHHOTO PACCESHUS CBETA 3aHATHE KonTponbnas pabora Ne 6
7 PentrenoBckast poTodnEKTpOHHAS 3 2 2 mpakt. | [IpakTuueckas padora
CIIEKTPOCKOITUS " OX- 3aHSTHE KonTponbnas pabora Ne 7
CIIEKTPOCKOIUS
8 | BpamarensHast (MUKpOBONHOBas) | 3 2 2 mpakt. | Ilpakruueckast pabora
CHEKTPOCKOMHUS 3aHSITHE Kontponbhas pabora Ne 8
Ucnonrs3zoBanue ¢duzngecKkux 3 2 2 npakt. | IlpesenTauus MIPOEKTA,
METO/IOB WCCIIeIOBAHUS B 3aHSTHE | BBICTYILICHHE C JIOKIIAJIOM.
HaHOOMOTEXHOIOTHSIX
Hroro: 12 10 IK3aMeH
HToro no aucuuninHe: 26 22

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHMSA AUCHMILUIUHBI IO pa3ienaM (TeMam)

2 cemecTp
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Macc-cnekTpoMerpusi. MeToabpl  HMOHM3ALMHU:  DJIGKTPOHHBIA  ynmap,  (QoToMOHM3ALMS,
JNEKTPUYECKOE HEOJHOPOJHOE II0JIE, XMMHUYECKass MOHM3auus. MOHHBIM TOK M ce4eHHE MOHU3ALUH.
3aBUCHUMOCTb CE€YEHMsI MOHU3ALMU OT PHEPIMM MOHU3HUPYIOIIUX IEKTPOHOB. [loTeHnMansl nosBieHUs
TokoB. [Ipunuun @®panka-Kongona. Beprukanbhbele n aguabatuueckue mnepexonbl. JlucconuaruBHas
MoHM3alMs. Tumbl HMOHOB B  MAacc-CIIEKTPax: MOJIEKYJISPHBIE, OCKOJIOYHBIE, MHOT03aps/IHbIE,
OTpHLIATENIbHBIE,  IEeperpyniuupoBOYHbIE, MeTacTaOuibHble. [IpUHIMIIMANBHBIE CXEMBl — Macc-
CHEKTPOMETpOB. MarHuTHelii Macc-ciekTpoMeTp. JMHamMuueckue macc-crieKTpoMeTpbl. CHEKTpOMETp
MOH-IIMKJIOTPOHHOTr'O pe3oHaHca. [Ipumenenue macc-ciekrpoMeTpuu. MaenTudukanus u ycraHOBIEHHE
cTpoenus BemecTB. PacimdpoBka macc-criektpoB. Onpenenenne MOTeHIUAIOB HOHU3AIMHA U SHEPTUH
paspbiBa cBs3zed. TepmoguHamuueckue wucciaenoBaHusd. OlpeneneHue NapUUAIbHBIX — JaBICHHUN
KOMITOHCHTOB Ta30BbIX CMeced. YcCioBHsS HUcCHapeHus BemectBa. DQdy3noHHas suelika KHyjceHa.
Onpeznenenue TEMIOThHl CyOIMMAIMH, TEIUIOTHI PEAKLIUU U KOHCTAHThI PABHOBECHS.

Cnexkrpockonusi SIMP. ®usndeckue OCHOBBI METOJOB. MarHuTHbIE MOMEHTHI SA€p U
251eKTpOHOB. [loBeeHNE MarHUTHOAKTUBHBIX YAcTHI] BO BHEUIHEM MAarHUTHOM IIoJjie. 3€€MaHOBCKOE
pacuierieHne ypoBHEW, BonbIMaHOBCKOE pacrnpelereHue CIMHOB sAep U 3JIEeKTpoHOB. llepexonbl
MEXIY, YPOBHSAMM, YCJIOBHS SAEPHOIO MAarHUTHOTO M 3JIEKTPOHHOTO IMAapaMarHUTHOIO PE30HAaHCA.
Peanuzamust ycrnoBuil sSIepHOrO0 MarHUTHOro pe3oHaHca. [lpuHnmnuanpHas Onok-cxema SAMP-
CIIEKTpOMETpa CTAlMOHAPHOIr'0 TUIA U UMIyJIbCHOro dypre-crekrpomerpa SAMP. Texnuka u Meroauka
skcriepuMenTa. O6muit Bua cnektpa SIMP u ero o63opHbIi aHanu3. Yuciao curhHaioB, ux ¢opma,
IIOJIOXKEHUE B CIIEKTPE, MHTEHCUBHOCTb. XUMHUYECKUN CIIBUI, CIIMH-CIIMHOBOE PaCLICIUICHUE, BpEMEHA
NPOAOJBbHOM MW TomepedyHor penakcauuu. IlpumMenenue B xumuu crnektpockonuu AMP  HI.
CTpyKTYypHBI aHaIW3 WMHAWBUYAJbHBIX COEAMHEHHUH, JIOHOPHO-aKLEeNTOpHbIX U H-KoMmIuiekcos,
XUpaNbHbIX Mousiekysl. KonnuecTBeHHBINH aHamu3 cMecH. M3yueHune OBICTPO MPOTEKAIOIIUX MPOIECCOB
(xuMuyeckuii oOMeH siep, BHyTpeHHee BpauleHue). OOHapyXeHHe U XapaKTEepUCTUKA CTPYKTYpPBI
UHTEPMEIMAaTOB B XUMHMUECKUX peakiusx (KapOOKaTHOHbBI, MOHHbIE Mapel U T.I.). OnpeneneHue
TEPMOJMHAMUYECKUX  XAPAKTEPUCTHK XMMHMYECKUX peakuui. IIlpumeHeHne B  CTPyKTypHO-
AHAINTUYECKUX LENSIX CHEKTPOCKONMM MarHUTHOro pe3oHaHca Ha sapax 13C, 31P, 19F, 77Se u np.
CpaBnenue metona AMP ¢ npyrumu MeToaMu, €ro JOCTOMHCTBA U OTPAHUYCHUS.

IIpakTHyecKkuii PeHTreHOCTPYKTYPHbIH aHanau3. OOmMe 0coOeHHOCTH U(PAKIMOHHBIX
MeTon0B. YpaBHeHue lllpenunrepa g 3agaun paccessHUS (POTOHA, 3JIEKTpPOHA WM HEUTpOHa Ha
o0BbeKTe  MccileqoBaHUS.  AMIUIMTYAbl  paccessHus.  [lomyyeHMe — pEHTIEHOBCKUX — JIydeil.
Xapakrepuctuueckoe uznydenue. O0mme ocoOeHHOCTH TudPaKIIuu PEHTICHOBCKUX JTydel. Y paBHEHNE
bperra. Meron nopomka [leGas-Illeppepa. Metox Mmonokpucrania bperra. OnpezaeneHue napameTpos
KPUCTAJUIMYECKON CTPYKTYpbl. THCTpyMEHTANIBHBIE METO/IBI PEHTTEHOCTPYKTYPHOIO aHayn3a. MeTo bl
pacuiipoBKU U YTOUYHEHUS KPUCTALITMYECKUX CTPYKTYpP MO PEHTT€HOBCKUM AU(PPAKIIMOHHBIM JTAHHBIM
OT MOHOKPHUCTAJUIOB M MOJUKPUCTAIJIOB (MOPOLIKOB). MeToAbl HCCIeI0BaHUSl PEATbHON CTPYKTYpbI
MOHOKPUCTAILIOB 10 U (HY3HOMY PaCCEIHUIO PEHTITC€HOBCKUX Jydel. PeHTreHoBckue Tu(paKkInOHHbIE
METO/bI UCCIIETOBAHUS CTPYKTYPbl HAHOMATEPHAJIOB.

MeTtoas! (piryopecueHTHON cniekTpockonuu. SBnenue diayopecreHunu. CrnexkTpbl Bo30yKIeHUs
U ucnyckanus ¢uyopecueHuu. diayopeclieHTHBIE MOJIEKYIIBI U MaTepHaiibl. Metos ¢uryopecueHTHON
CHEKTPOCKONHUH i OOHAPYKEHHUs, ONpeaAeTIeHU KOHLEHTPAIIMH, U3yUEeHUsI CTPYKTYPBI, CTAOUIIBHOCTH
U B3aUMOJICHCTBUSL OMOJIOTUYECKUX OOBEKTOB — OT MOJIEKYJ U UX KOMIUIEKCOB JI0 KJIETOK M TKaHeM.
O¢ddexr BHyrpeHHero ¢unbTpa. CrekTpanbHble (BIyopUMETpBl - YCTPOMCTBO, NMPUHLMIN ACHCTBUS.
AHanu3 CHEKTpOB HU3NMydeHUs (IyopecleHlny; aHalu3 CIEKTPOB BO30YXKIEHUs (IyopecleHIINH.
[ToctpoeHne TpexMepHOH MAaTpHUIBl 3aBUCUMOCTH CHEKTPOB (IIyOpPECUEHIIMH OT JJIMHBI BOJHBI
BO3OyXIeHHs  —"OTmewyaTka TaubleB"  HUCCIeAyeMbIX  MoOJIeKyd. VccnemoBaHwe  KMHETHKH
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dnyopecuiennuu. [loiydeHne CHEKTPOB WJIM WCCIICOBAHHE KHUHETUKH TOTJIOMICHHS W MPOITYCKAHUS.
@DyopeciieHTHAsI CIIEKTPOCKOIINS JUISL UCCIIEIOBAaHUS KOJUIOUTHBIX KBAHTOBBIX TOUEK.

3 cemecTp
Metoabl  koJie0aTelbHON  cneKTpockonmuu. TeopeTHdeckue OCHOBBI  KoJeOaTenpbHOU

cnekTpockonuu. CHUMMeETpUs MOJIEKYyJ]l W HOpMalbHbIX KojeOaHuil. Kiaccupukanus HopMalbHBIX
kosnebannii. OcHOBHbBIE, WM (yHIAMEHTAIbHBIE IOJOCHI, OOEPTOHBI, HOPMAJIBHBIX KOJEOAHUI.
OcHOBHBIE, WIM (YHAAMEHTAJIbHBIE IIOJOCHI, OOEPTOHBI, COCTABHBIE U PA3HOCTHBIE IOJIOCHI.
WNuTtencuBHOCTh KoneOanmit. @®opma momockl. [IpaBuma orbopa. Pesonanc ®Pepmu. DddexTs
KPUCTANIMYHOCTU. ~ XapakTepucTudeckue 4YacToTel. KoHLENIuMs rpynmoBbelXx — KojeOaHHM, ee
JIOCTOMHCTBA M HEJOCTAaTKu. Bakneilmme o005acTh KOiIeOATENBHBIX CIEKTPOB (0O030pHBIM aHaIU3).
[Tpunuuner  ycrpoiictBa u  neictBusa MK-cnexktpomerpoB. ®Dypbe-cnexkrpockonus. Xapakrep u
noaroroBka oopasnos. Ilpumenenne UK- u KPC-cniekrpockonuu B xumun. CTPYKTYpHO-TPYIIOBOM
aHIN3 Ha OCHOBE JAaHHBIX KaXXIO0ro MeTrona, BbBoAbl u3 comocrasieHus MK- n KP-cnexrpos
OTHOCHUTEJIBHO CHMMETPUM W TOHKHX AacCIIeKTOB CTPOCHHs MoJieKyl. WaeHtudukanus CTpyKTYpbI
(obmactp "oTmewarka nanbleB", KojJeOaHUS (DYHKIMOHAIBHBIX TPYHI U OTAEIbHBIX CTPYKTYPHBIX
(¢parMeHTOB, Ka4eCTBEHHBI M KOJIMYECTBEHHBIH aHAJIM3 MHOTOKOMIIOHEHTHBIX CMECEH, XapakTep U
CTENEeHb KOOPIMHALIMY JIMTAHJIOB B YCTOMUMBBIX KOMIUIEKcaxX U T.11.). MccienoBanne npocTpaHCTBEHHON
CTPYKTYpPBI MOJEKyn (popma, CHMMETpHs, TeoMeTpuyYecKass M30MepHs, KOH()OPMAIIMOHHBIN aHAN3).
AHaJn3 BHYTPUMOJIEKYJISIPHBIX 3JIEKTPOHHBIX B3aUMOAEHCTBUM (3P eKT moss, 3¢(PeKThl CONpsKEHUs U
T.1.), XapaKTepUCTUKA AUIOJIbHBIX MOMEHTOB U IOJISIPUIYEMOCTEN OTIENbHBIX CBSI3E€H, (PparMeHTOB U
T.4. HaxoxneHue CHIOBBIX ITOJIEH MOJIEKYNbl, KOPPEJSILMM, CHJIOBBIX IIOCTOSIHHBIX C JAPYTHMHU
mapamMaTrpaMu ¥ CBOMCTBaMH MoOJIeKyll. Mcronp3oBaHue (yHAAMEHTAIBHBIX YacTOT JJIs pacyera
KoJIeOaTeNbHbIX BKJIAJOB B TepMoAMHamMHuueckue ¢(yHkiuu. HMccnenoBaHue MeXMOIEKYISIPHBIX
B3aMMOJECHCTBUM (KOMILJIEKCBI C BOJOPOJHON CBSI3bIO, KOMIUIEKCHI C TIE€PEHOCOM  3apsja,
COJIbBaTallMOHHBIE 3 (EeKThl, KOOPIMHAIMOHHBIM KaTtaau3 U T.1.). MccnenoBanus paBHOBecCHil.
Kunernyeckue wuccnenoBanus. Pacmm@poBka cTpykTypbl Ha OCHOBaHMM JaHHbIX Metoga WK-
CIEKTPOCKOIHUH.

Pentrenosckasi ¢gorodjiekrpoHHasi cnekrpockonuss u OXK-cnekrpockonus. dusmueckue
ocHOBbl MeToga P®OC. doronoHM3anus OCTOBHOIO YPOBHS PEHTICHOBCKMM H3iaydeHHeM. Oxe-
npouecc B POOC. @orornekTponHsblil ciekTp. ToHkas cTpykrypa criektpoB POOC. XumMuueckuid caABUT
(OTO31EKTPOHHBIX U OXe-TMHUHA. CrekTpbl BaJleHTHOH 30HbI. CHEKTpallbHOE pa3pelleHue B METO/e
P®OC. OO6opynoBanue nans meroga POOC. Meroauka ananu3a crnekTpoB B Metoge POIC.
MaremaTtnueckast o06paboTka CIEKTpOB. MeToabsl pacyera KOHLEHTpAlMH 3yeMeHTOB. [locioifHblit
ananu3 B metozie PODC. Monnoe pacnbuienue. Paspenienue mo riyOuHe Mpu MOCIONHOM aHAU3E.

BpamareabHasi (MMKPOBOJIHOBasi) CHEKTpPOCKomusi. BpamarenbHble mepexoisl MOJEKYIL
BpamartenbHplii  CIIEKTp JIBYXaTOMHOW MOJIEKYJbl. MHKPOBOJHOBBIM CIIEKTPOMETP, YCTPOMCTBO,
NPUHLNI JeiCcTBUS. M3MepeHne TUnoabHBIX MOMEHTOB MOJIEKYI. M3yueHue cTpoeHMs] HEYCTOMYMBBIX
yacTull (pajuKaioB, HOHOB, IPOMEKYTOUHBIX MPOIYKTOB, OOPA3yIOIIMXCS B pe3yJbTaTe MUPOIU3a WK
IIPU JENUCTBUM DJIEKTPUUECKOTO pa3psaa).

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
IIpn peanuzauuu mucuumuinHsbl «lIproputeTHble HanpaBiaeHus pa3BuThs XxuMuM B XXI Beke»
UCTIOJIB3YIOTCS CIIeyIoIne 00pa3oBaTebHbIE TEXHOIOTHUU:
MIPOEKTHAsl TEXHOJIOTHS,
TEXHOJIOTUS PAa3BUTUS KPUTUYECKOTO MBILICHUS;
TEXHOJIOTUS! y4eOHOM THUCKYCCUH;
rpymnmnoBas padora.

ANANENRN
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WudopMalinoHHbIe TEXHOJOTHH, WCIOJIb3yeMble TMIPH  OCYIIECTBICHUH 00pa3oBaTeIbHOTO
mporecca 1o AUCUUIIINHE:
v\ TEXHOJOIWH CMELIAHHOTro O0yYeHMs (YTEHHE JIEKIMH C HCIIOIL30BAHUEM MYJILTHMEIUMHBIX
npe3enTanuii; ucnoib3opanue IMOC «Mol yHUBEPCUTET» MPU OATOTOBKE).

6. YueOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CaMOCTOSITeIbHOIM PatoThl 00y4arOIIMXCS
CamocTtosTenpHas paboTa CTYACHTOB, HANpaBICHHAs Ha YIUIYOJIEHHWE W 3aKpeIUicHUE 3HAHHM, a
TaK)Ke pa3BUTHE MPAKTUYCCKUX YMEHHH 3aKJII0YaeTCs B:
» pabore oOy4arommxcs C JICKIHOHHBIM MaTepUalioM, IOMCK U aHaJu3 JIMTEpPaTypbl H

AIIEKTPOHHBIX UCTOYHUKOB MH(POPMALIUH T10 3alaHHON Tpo0ieMe 1 BEIOPAaHHOM TeMe MPOeKTa;

> IIOATOTOBKEC OTUYCTOB K Ha60paT0pHHM pa60TaM B COOTBCTCTBHUC C Tpe6OBaHI/I${MI/I,
> IIOATOTOBKEC K KOHTPOJIbHBIM pa60TaM, K TCKYIIEMY U UTOI'OBOMY KOHTPOJIKO;
>

UCIIOJIb30BAHNKM MaTEPHAIOB M3 TEMAaTHYECKHX HH(POPMAIMOHHBIX PECYpPCOB M y4eOHOM
JINTEPATYPBI TIPH MOATOTOBKE pedepara, NPE3eHTAUK U JOKJIA/Ia 10 TEME IPOEKTHOTO 3a/IaHHU;
» TMOJTrOTOBKE K 3a4eTy C OICHKOH (2 cemecTp);
» TIOATOTOBKA K 3K3aMeHy (3 cemecTp).

Meroanyeckuii MaTepual o 00ECIEYEHUIO CaMOCTOATENbHON paboThl CTYIEHTOB NPUBOJUTCS B
[Tpunoxxenuu 1 k padoueit nporpamme aucuuminHel B OMMOC «Moii yHUBEpCUTET».

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB JUIA TeKYyllero KOHTPOJIsI YCIeBAeMOCTH H
NMPOMEKYTOUHOI aTTecTAMU 00YUYAIOIMXCS N0 TUCHUIJINHE

2 cemecTp:

B kauecTBe OLIEHOYHBIX CPEJCTB IS MPOBEJACHUS TEKYIIETO KOHTPOJIS BBICTYIAIOT: IPAaKTUYECKHUE
paboThl, KOHTPOJBHBIE PabOTHI (BOMPOCHI JJIsi KOHTPOJBHBIX pabOT) W 3ammra mnpoekrta. s
IPOBE/IEHUS] UTOTOBOIO KOHTPOJISL — 3a4eT C OLEHKOW (BOIPOCHI Ul MOATOTOBKU K 3aueTy). 3ayer C
OIICHKOW TPOBOJUTCS B YCTHOUW (opme. [l MX OIEHKM co37aHa PEHTHHTOBAas CHCTEMa, B PaMKax
KOTOpOH o0yuyaromuecst MOTyT HabpaTh MO JaHHOM AMCLUIUIMHE 3a ceMecTp MakcuMmaiabHo 100 6amos,
u3 Hux 15 GamnoB — 3a mpaktudeckue padboTel (3 paboTsl o 5 6amnoB). 30 6anIOB — 32 KOHTPOJIHHBIC
pabotsl (3 pabotsl o 10 6amioB), 15 6amnoB — 3amuTa npoekra ¢ npeseHtanueit (10 6amioB — pedepat
1 5 0aJuIoB - Ipe3eHTaIlns).

OTBer Ha 3aueTe ¢ OLEHKOM olleHnBaeTcs u3 pacuera B 40 6ayios.

Jns mony4yeHus 3ayeTa C OICHKOM «OTJIMYHO» OOydJaromiuecs JOJDKHBI HaOpaTh HE MeHee 85
0aJyuIoB; U1 MOJTYYEHHUs 3a4eTa C OLEHKONW «Xopouio» - He MeHee 70 OansioB; JJis MOJTy4EHHUs 3aueTa ¢
OIICHKOM «YJOBJICTBOPUTEIHLHOY - HE MeHee 55 6aioB.

Tunosble BapuaHThI BOIpocoB HaxoasTcs B [Ipunoxkennu 2 k PIT «DoH]T O1IEHOYHBIX CPENICTBY.

3 cemecTp:

B pamkax peHTHHTOBOM IIKayibl 0OydaroImIuiics MOXeT HaOpaTh MO JaHHOW IUCUUIUIMHE 3a
cemecTp MakcumainbHO 60 OamsoB, u3 Hux 20 GamioB — 3a mpakTuyeckue padotsl (2 pabotsl mo 10
6amtoB). 20 6amIoB — 3a KOHTPOJIbHBIE paboThI (2 paboTsl Mo 10 6amios), 20 O6aUTOB — 3alIUTa TPOSKTA
¢ npesenTtauueii (10 6amnos — pedepat u 10 GansoB - npe3eHTaLUA).

dopma UTOrOBOTr0 KOHTPOJIS - YCTHBIH IK3aMeH (BOIPOCHI TSI TOJATOTOBKH K SK3aMEHY ).

B cooTBeTcTBUU C pEHTHHTOBOM HIKAION OT SK3aMeHa OCBOOOXKIAIOTCS CTYACHTHI, HaOpaBIIue B
cemectpe: 45-49 GamnoB momydaer 10 OOHYCHBIX OQJUIOB M OICHKY «YyJIOBJICTBOPHUTENBHO»; 50-55
6am1oB — 20 GOHYCHBIX OAJJIOB U OLIEHKY «XOpoIioy; 56-60 GannoB —30 OOHYCHBIX OaJIJIOB U OLEHKY
COTITUIHOY.



OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus
(HaHOOMOTEXHOIOTHH)

OTBeT Ha PK3aMEHAIMOHHBINA OWIIET, KOTOPBIA COACPKUT 2 BOIpoca, onieHuBaeTcs u3 40 6ayos.

Kpurepun u 1mkana OLEHKH:
- OleHKa «oTaruHO» (40 0asyioB) BBICTABIISETCS CTYACHTY, €CIIU IMOJHOCTBIO PACKPBITO COJCpIKaHHE
BOIIPOCOB OmiieTa; oueHka «xopomo» (30 0ayioB) BBICTABISCTCS CTYICHTY, €CJIH OJWH U3 BOIPOCOB
PACKpPBIT YaCTUYHO, & JPYTOH IMOJIHOCTHIO; OLIEHKA «yJOBJICTBOPUTEIbHO» (20 OaJIOB) BBICTABISCTCS
CTYIEHTY, €CJIM JlaH IOJIHBII OTBET TOJIBKO Ha OAMH M3 IPEUIOKEHHBIX BOIPOCOB MU HMEITCS
CYIIECTBEHHBIC HETOUHOCTH B OTBETAaX Ha 00a BOIPOCA; OLIEHKA «HEYIOBJIETBOPUTEIHHOY» BBICTABIISCTCS
CTYZAEHTY, €CIIU OTBETHI Ha BOIPOCHI OTCYTCTBYIOT UJIM JaHbI OIIMOOYHbBIE OTBETHI HAa KaX/IbIi BOIPOC.

TumoBsle BapuaHThl BONPOCOB U 3aJaHMil HaxosaTcs B npuioxenun 2 k PII B paznene «®Donp
OLICHOYHBIX CPENICTBY.

8. YueOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTTUHBI
OcHoBHasi IuTeparypa:
1. JI.B. Bunkos, I0.A. Ilentun. ®dusnueckre MeTOOBI HCCIemOBaHHsA B xumuu: M., Briciiag
mkoJa, 2007.
2. Kanpirmna, O. H. ®wusuyeckue MeTOIbl HUCCIEIOBAHMS BeHIeCTB : YydeOHOoe mocobue /
O. H. Kanpiruna, A.T. YerBepukoBa, B.JI. bepaunckuii ; OpeHOyprckuid rocynapcTBEHHBIN
yauBepcuteT. — OpenOypr : OpeHOyprckuil rocynapcTBeHHbIH yHuUBepcuter, 2014. — 141 c. :

Wi1.,TabI., CXEM. — Pexum JI0CTyTa: o MOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=330539 — bubmuorp. B KH. — TekcT
AIEKTPOHHBIN.

3. 3BekoB, A. A. CrnekTpajbHble METOJABI HCCIEAOBAaHUSA B XUMHH : ydueOHOe mocobue : [16+] /
A. A.3BexoB, B. A.HesoctpyeB, A.B.Kanenckuii ; KemepoBckuil rocynapcTBEHHbIN
yHuBepceuteT. — Kemeposo : KemepoBckuil rocygapcTBeHHblii yHuBepeuret, 2015, — 124 c. :
CXEM., Tab1. — Pexum JIOCTyTa: o TTOJIITHCKE. — URL:

https://biblioclub.ru/index.php?page=book_red&id=437497 . — bubauorp. B ku. — ISBN 978-5-
8353-1823-0. — TekcT : 2MeKTPOHHBIH.

4. CnexTpajibHbleé METOJIbl HCCIEIOBaHMS OPraHWYECKUX COEIUHEHUH :@ y4yeOHO-METOIUYecKOe
nocobue : [16+] / coct. I'. JI. PeokoBa, b. C. Ilpsnkun ; ToMmckuil rocyaapCTBEHHBIH
yauBepcuretT, Kadenpa opranmueckoit xummu. — Tomck : ToMckuii TrocyaapcTBEHHBIN
yauBepcuter, 2014. — 32 c. : cxeMm., Tabn., wi. — Pexum jgoctyma: 1Mo HOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=445642 — TekcT : ANeKTPOHHBII.

JlonoJiHUTeIbLHAS JIUTepaTypa:

1. M3oronHas Macc-CIEKTpOMEeTpuUsi JIETKMX Tra3oo0pasyoummx siaemeHToB / mox pea. B. C.
CesactpganoBa. — M.: ®UMATIIUT, 2011.— 236 c: ni., Tabn. — (IIpobieMbl aHanuTHUECKON
xumun; T. 15). — ISBN 978-5-9221-1344-1.

2. Bexkmmn, H. JI. ®@iryopectieHTHAs CIIEKTPOCKOIHS OMOITOJIMMEPOB: KpaTKuii yaeOHbIi Kypc / H.
JI. Bekmma. — [lymuno: ®otoH-Bek, 2008.— 168 ¢.— 08-04-07010.

3. A. Xomana. Monekyiel 1 Mojenn: MoJleKyJisipHasi CTPYKTypa 2JIEeMEHTOB TJIaBHBIX rpymm. Ilep.
c aari. — M.: YPCC: KPACAH/JIP, 2011. -384 c.

Pecypcel nHpOpMalMOHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT»:

Cucrema »5SIEKTPOHHOM MOAJEPKKH o0Opa3oBaTenbHOTrO mporecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru.

[Tpodeccrnonanbuble 0a3bl JaHHBIX U MH(OOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcuTerckas Oubaroreka onnaitay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
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Onextponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[IporpammHoe obOecniedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢HCHBIX
nporpamm Microsoft Office, uatepuer-6pay3ep Yandex Browser.

9. MatepunajibHO-TeXHHYecKoe o0ecneyeHue T CIUTITHHBI

YueOHble ayTUTOPUHU:

- JUIA TIPOBEJCHUS 3aHATUH JIGKLIMOHHOTO THUINA C KOMILJICKTOM CIEHHAIU3UPOBAHHONW yueOHOM
MeOenM M TEXHUYECKUMH CpEACTBAMHM OOYYEHHUs, CIyXallUMH JUIsl [PEelOCTaBICHUs y4eOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- UId TPOBEICHMS 3aHATHUM CEMHHApCKOrO THIIA, KOHCYJIbTALMM, TEKYHIEr0 KOHTPOIA U
IPOMEXKYTOUHOM aTTecTalyy, BBIIOJIHEHUS MPOEKTOB C KOMILJIEKTOM CIIELUAIN3UPOBAHHON y4eOHOMI
MeOenH U TEXHUYECKUMHU CPEJCTBAMU O0YUYEHHUS.

[ToMemienue ans caMOCTOATENBHOM padOThI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOIl Mebenn, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIHOYEHUS K ceTh «MHTepHeT» u
obecnieuenuneM gocryna B OUOC.

JleMoHCTpaloOHHOE 000pyI0BaHHE U Y4eOHO-HArJIsIIHbIE IOCOOUS U1l 3aHATUH JIEKIIUOHHOTO
TUIa, 00eCeynBaroIue TEMAaTHUECKUE UILTIOCTPALUU: IEMOHCTPALIMOHHOE 000pyI0BaHUE (MOIEH,
MaKeTbl); 3JIEKTPOHHBIE [T0cOOUs (MPEe3eHTALMH ), TIeYaTHBIC TOCOOUS (TaOIHIBI, TUIAKATHI).
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ABTOp padoueil nporpaMMbl IMCUMIIMHBI. 1011, K.X.H., 1o1. Haymosa 1.K.

[IporpamMmma paccMOTpeHa | YTBEpXKACHA Ha 3acemaHud Kadenpbl (QyHIAMEHTAILHOU U
npukiagHor xumuu 29 aBrycra 2024 r., mpotokos Ne 14,

[Tporpamma oGHOBIIEHA
IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBonurens OI1 /

(mozrucs)



