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AHHOTANMA

MonekynsipHasi CIEKTPOCKOIMS 3TO Hayka 00 HCCIEJOBAaHMH JHEPreTHYECKUX IEPEXOI0B MEKIY
3NIEKTPOHHBIMH, KOJeOaTeNbHBIMU M BpAIATEIbHBIMH YPOBHSIMH JHEPIUH MOJIEKYJ C IOMOIIBIO CBETA.
CroexTpsl MOJIEKYJI AlOT YHUKAIbHYI0O MH()OPMALUIO O CTPOSHHM M CBOWCTBAX BEIIECTB, KOTOPYIO MOXHO
HCIOJIB30BaTh ISl TOYHOTO OIpEIeNIeHUs] cocTaBa arMocQepsl IIaHEeT U MEK3BE3IHOM cpellbl, AJis aHaIn3a
HPUYHH TI00AIBHOTO MOTEIUICHHUS U OLIEHKH TOJIIMHBI 030HOBOTO CJI0S1 3eMJIH, IeTEeKTUPOBAHUS IpUMeceil B
YHUCTBIX Ta3ax M JKHIKOCTAX, OOHAPYKEHUS OTPABISIOIIMX M B3PBIBOONACHBIX BEIIECCTB, IS H3YUYCHHS
Ononorudeckoil akTUBHOCTH Monekynl M T.1. Kypc paccmarpuBaer ¢usnueckue SBIEHHS, NMPHUBOIAIINE K
BO3HUKHOBEHHUIO CIHEKTPOB IOIVIOIIEHUS, HCIYCKAaHUS MM PACCESHHS, CTPYKTYpy OTHX CIEKTpOB,
00yCIIOBJIEHHYIO BpAICHUSAMH, KOJEOAHUSAMH U U3MEHEHHMSMH SJIEKTPOHHOTO COCTOSIHHMS MOJIEKYJ, a TaKKe
BONPOCHI MOCTAHOBKM IKCIIEPUMEHTA, YCTPOMCTBA PA3IMYHBIX THUIIOB CHEKTPOMETPOB, METOIBI 00pabOTKH
JAHHBIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Henpto aucuuiuinHel «MONEKyIsIpHAs CIEKTPOCKONHUS» SIBISIETCS (OPMHUPOBAHHE Yy CTYICHTOB
npo(eCcCHOHAIBHBIX KOMIIETCHLIUH, CBSI3aHHBIX C MCIHOJIBb30BAHUEM COBPEMEHHBIX TEOPETUYECKHX
KOHLENIMA B 00macTé (PU3MKH MOJIEKYJ U MOJIEKYSIPHOW CIIEKTPOCKONWHU; pa3BUTHE YMEHUIA,
OCHOBAaHHBIX Ha TIOJ[yYCHHBIX TEOPETUUECKUX 3HAHUAX, [O3BOJSIONIMX AHAJIU3UPOBATH U
WHTEPIPETUPOBATh MOJIEKYJISIPHBIC  CIIEKTPBI, OIPECNIATh PABHOBECHYIO CTPYKTYPYy MOJEKYI,
MOHUMAaTh BHYTPUMOJIEKYISIPHYIO IHHAMHKY W MEXMOJCKYJIIpHbIE B3aUMOACHCTBUS; IOIyUYCHHUE
CTYJCHTaMU HAaBBIKOB CaMOCTOSITEJIbHOM HCCIIEAOBATEIbCKOM pabOThl, MpeaIonararomeil n3ydeHue
CHEU(PHUIECKUX aJITOPUTMOB, HWHCTPYMEHTOB M KOMIIBIOTEPHBIX HPOTpaMM, HEOOXOJUMBIX IS
peleHus 3aad MOJIEKYJIIPHON CHEKTPOCKOMHUH; MOIYYCHUE MPAKTHYECKUX HABBIKOB HMCIIOIb30BAHHUS
COBPEMEHHBIX 0a3 JaHHBIX IO MOJEKYISIPHBIM CIIEKTpaM sl pelieHus 3aaad (pu3nku atMochepsl u
acTpOHU3UKH.

33]13‘[1/[ JAUCHUIIINHBI

3amauamMu y4eOHOW AMCHUIUIMHBI SIBJSIFOTCS: OCBOCHHME CTYJCHTaMH 3HAHWH IO CIIEKTpaM MOJEKYI,
CBOMCTBAM CHMMETPUHU MOJEKYJ, METOJaM MOJEKYISIPHONH CHEKTPOCKONHH; (OPMUPOBAHUE Y HUX
HCCIIEIOBATEILCKIX HABBIKOB U CIIOCOOHOCTH NPUMEHSTH MTOTyUeHHbBIE 3HAHUS Ha IPAKTHKE.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.3 BnageeT aHAIUTUYECKHMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
peIlieHUE MOCTABICHHOM 3a/1a4H, IPOBECTH (U3MKO-MaTEeMaTHICCKUX HAYK JUIS PEIICHUS TOCTABICHHOM
aHaJu3 pe3yNbTara v MPeJCTaBUTh BBIBOJIEI, 3ajau¥, (POpPMYIHPOBAHHUS BHIBOJOB M OIEHKHU MOJTYYCHHBIX
MPUMEHSS 3HAHUSI ¥ HABBIKK B 00JIACTH pE3yNbTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOWpPATh CIIOCOO
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX MPOBEACHUS HAYYHOI'O MCCIEI0BaHUS

TEXHOJIOTU I

IIK-1 Criocoben craButh, GopmanuzoBeiBath 1 |[IK-1.3 CnocobeH NpuUMEHATh TeopeThdeckue W (W)
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |IKCIIEPUMEHTAIbHBIE METOJbI UCCICIOBAaHUN K KOHKPETHOM
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN Hay4HOW 3ajJaye M HMHTCPIPETHPOBATH  IONYYCHHBIC
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO | PE3yJIbTaThl

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI



3HATh:
o01IMe MOJOKECHUSI 0 XUMUYECKOH CBS3M M CTPYKTYPE MOJIEKYJI; OCHOBHBIC XapaKTEPUCTUKH YPOBHEH
SHEPTUH, MHTEHCUBHOCTH MEPEX0/I0B, MIMPHUHA U (JOpMa CIISKTPAIbHBIX JIMHUIL; IpaBUIia 0TO0pa;
THITBI MOJICKYJISIPHBIX CHEKTPOB U 9KCIIEPUMEHTAJIbHBIC METObI X PETUCTPALHY;
COBPEMEHHBIE METOIBI pacyeTa H 00paOdOTKH MOJIEKYIISIPHBIX CIIEKTPOB.

YMETb:
NPUMEHSTH [TOJTyYCHHBIC 3HAHUS JUIsl HHTEPIIPETALlUH CIIEKTPOB MOJIEKYJ PAa3IMYHON ITPUPOIBI;
MPUMEHSATh COBPEMEHHBIE KOMITBIOTEPHBIC TIPOTPAaMMBI JUIsl aHAJIN3a CIIEKTPOB MOJICKYIT;
U3BJICKATh U3 MOJICKYJISIPHBIX CIIEKTPOB HH(MOPMALIUIO O CTPYKTYPE U THHAMUKE MOJICKYII.

BJIQJICT!
HaBBIKAMH Pa0OTHI C COBPEMEHHOW HAy4YHOH JUTEPaTypOH MO aKTyalbHBIM BOIPOCAM MOJEKYJISPHON
CIIEKTPOCKOIINHY;
METOJJaMU TEOPETHYECKOTO MOJCITHPOBAHUS CIIEKTPOB MOJIEKY)I U X aHAJH3a C LENBI0 ONpeAeICHUs
MOJICKYJISIPHBIX KOHCTAHT U [TapaMETPOB MEKMOJICKYIISIPHOTO B3aUMOJICHCTBUS;
HaBBIKAMH HCIOJB30BAHUSI COBPEMEHHBIX 0a3 JaHHBIX 10 MOJICKYISPHBIM CIIEKTpaM ISl PeIICHHS
3a7a4 QU3NKU aTMocepbl U acTPOPU3UKH.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenne B (u3mKy MoJeKyl H 3 3
MOJIEKYIISAPHYIO CLIEKTPOCKOITUIO
) DKcIepUMEHTalIbHBIC METO/IBI 4 4
MOJIEKYJISIPHON CIIEKTPOCKOIINU
3 Me:xMOoIeKyIsIpHbIe B3aUMOJIEHCTBUS 4 4
BparnarensHbie CrieKTpbI MOJIEKYIT 4 4
Koneb6arensHble u
5 KoJieOaTeTbHO-BpaLIaTeIbHbIE  CIIEKTPHI 4 4
MOJIEKYIT
6 DNEeKTPOHHBIE CHEKTPHI MOJICKYIT 4 4
7 CnoXHbIe MOJIEKYIIBI M KJIACTEPHI 4 4
8 Monekynasl B MEX3BE3AHOMN Cpeie 3 3
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BBegenue B GU3UKY MOJIEKYI U MOJIEKYJISIPHYIO CIIEKTPOCKOIHIO

B3aumopeiicTBue U3IIy4eHUST C BELIECTBOM. YPOBHM JHepruil. MonekynsapHbId  CHEKTP.
WuTtencuBHOCTH, MmHpUHBI W ¢dopMma nuHMWA. [IprMeHeHHe MOJICKYISPHOW CIEKTPOCKONUU B
pa3nuuHbIX Haykax. WneHTudukanuss coeAMHEHHH — ycTaHOBIeHHME cTpoeHus. OnpenencHue
SHEPreTUYECKUX U TEOMETPUUECKUX XapaKTEPUCTUK MOJIEKYI.




2. DKcllepUMEHTaJIbHbIE METOIbI MOJIEKY/ISIPHON CIIEKTPOCKOIINU

CoBpeMeHHBIE  CHEKTpaJIbHBIE  METOIBL.  ONEKTpoHHass  cmekTtpockonus.  MudpaxpacHas
cnekrpockonus. CHEKTpOCKONMS ~ KOMOWHAIMOHHOTO  paccesHus cBeTa. MUKPOBOJIHOBAS
CHEKTPOCKOMUS. SInepHBId MAarHUTHBIA pE30HAHC. OJEKTPOHHBIM MapaMarHUTHBIA PpPE30HAHC.
Macc-cnexrpomerpust. Dddekrrr Lltapka n 3eemana B SKCIEPUMEHTAIbHBIX METOIAX.

3. Me)KMOJ'IeKy.]'IHpHBIC B3aHMO,I[CI>iCTBPIH

BHyTpumonexyisipHOe U MEXMOJIEKYISIPHOE B3aUMOAEUCTBUS. Pa3HOBUIHOCTH MEXMOJIEKY/ISIPHBIX
B3aumozeiictBuil. Cunbel Ban-nmep-Banbca. OpueHTanmoHHOE, MHIYKIHMOHHOE, JUCIIEPCHOHHOE
B3auMozeicTBus. BonoponHas cBsi3b.

4. BpaiuarenbHble CIIEKTPBI MOJIEKYI

JlByxaToMHble ~ MOJIeKYlbl. MOMEHTBI  HMHEpUMH; BpallaTesbHas  IIOCTOSHHAs;  BIMSIHHE
LHEeHTPOOEKHOTO pacTsikeHus. ToHKast CTpyKTypa.

JIuneiinple Monekynsl. BpamarenbHble COCTOSHUSA, CHMMETPUS W CIIMHOBAas CTaTHCTHKA.
CBepXTOHKas siiepHas CTPYKTypa.

Monekynasl THIa CUMMETPHUYHOIO BONYKAa. BpamiarenbHble COCTOSHHS, CUMMETPHS M CIHUHOBAas
cratucTuka. YepenoBaHUEe HMHTEHCHUBHOCTEH. MHBEpCHOHHOE YABOCHHUE M UHBEPCUOHHBIN CIIEKTP
NH3.

Monekynasl TUIIa aCUMMETPUYHOIO BOJYKA. BpalaresnbHbIE COCTOSHMS, CHMMETPHUS M CIIMHOBAs
craructuka. [IpaBuia orbopa. UHTEHCHBHOCTH MEPEXOI0B.

5. KoneOarenbHble 1 KoeOaTeIbHO-BPAIATEIbHBIE CIIEKTPBI MOJIEKYIT

KonebarenbHO-BpamaresbHble  CHEKTPHl JABYXaTOMHBIX MOJIEKYJ; KoieOaTelbHO-BpalaresbHbIe
B3aMMOJICHCTBHS;, paclpeieieHne WHTCHCUBHOCTEH B KoJeOaTeNbHO-BPAIATEIbHOM —CIIEKTpE
MOIVIOIIEHNS; BIMSHUE CIIMHOBOW CTAaTHUCTKU AAEp; POJIb CHUMMETPHM JJIEKTPOHHOW BOJIHOBOM
(GyHKUIMH.

Jluneiinple Monekynbl. BpammarenbHble COCTOSHHS, CHMMETPUSI M CIIMHOBas —CTaTHCTUKA.
KopuomnucoBo B3anmozeiicTue. 1-ynBoenue.

Mornekynsl TMOAa CHMMETPUYHOTO  BOJ4YKa. KoOpHOIMCOBO  B3aMMOACHCTBHE  KOMIIOHEHT
BBIDOKJICHHBIX ~KoJieOaHM M pasHbIXx KoneOaHwid. CuUMMeETpUs M CIIMHOBAas CTaTHCTHKA.
[lapamienbHble U NEPIEHANKYSPHBIE TTOJIOCHI.

Mornekyibl THIIa ACUMMETPUYHOTO BOJTUKA.

Mornekynsl THIA CHEpUUECKOro BOITYKA.

6. DNEKTPOHHBIE CIIEKTPBI MOJIEKYII

DJIEKTPOHHBIE CIIEKTPHI JIBYXaTOMHBIX MOJIEKYJ. DJIEKTPOHHO-KojeOarenbHble CreKTphl. [IpuHIimn
®panka-Kongona. OneKTpOHHO-KOIe0aTeTbHO-BpallaTesIbHble  CIEKTphl.  BpamarenbHble
MOCTOSHHBIE B BEPXHUX M HIDKHHX cocTosHHAX. Cxema [yH&ma. DJEKTpOHHBIE CIIEKTpHI
MHOT'OaTOMHBIX MOJICKYII.

7. C10XHBIE MOJIEKYJIbI U KJIaCTEPbI

dopMmupoBaHue KiacTepoB B Tra3oBoil ¢aze. CTpoeHwe H CcBoOiicTBa KiacTepoB. MOJNEKyNIbl B
MaTpuLax. MoJIeKyibl B TeJIMEBBIX KalIsAX. Pagukanel 1 MoeKyasipHbIE HOHBL. BHOMOIIEKYIIBI.

8. Monekynbl B MEXK3BE3IHOM cpenie

CocraB mMex3Be3nHOM cpenbl. ComepikaHrue Bogopoaa U renus. MoneKysbl B MEXK3BE3IHBIX O0IaKax.
dusznueckue ycaoBUs B MEXK3BE3IHBIX obnakax. KocMudeckas mbuis. Pamunoactpanomust.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHAICHHAS! MYJIBTHMEANA-IIPOEKTOPOM U IKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. CrexTpsl u cTpoeHue NByXaroMHbIX Mojekyn [ Tekct]/I. ['epubepr , -M., 3n-Bo nHOCTpaHHOM JIHT.,
1949
2. KonebarenbHble 1 BpalareabHble CIIEKTPbl MHOroaTroMHbIX Molieky: [ Teket]/I. I'epnoepr , -M.,
W3n-Bo nHOCTpanHoi UT., 1949
3. DNeKTPOHHBIE CIEKTPHI U CTPOCHHE MHOroaroMHBIX Moiieky [ Teket]/I. I'epubepr , -M., Mup, 1969

JomnonHurenbpHas auTeparypa
1. AromHuas u monekynsapHas criekrpockomnus [ Tekct]/M. A. EnpsiiueBuy, -M., ®uzmarrus, 1962
2. Konebanus monekyn [Texct]/M. B. Bonpkenmreiin [u ap.], -M., Hayxka, 1972
3. Pagnocnexrpockonus [ Tekct] = Microwave spectroscopy, moHorpadus/Y. Taync, A. Illasnos, -M.,
W3n-Bo unoctp. ut., 1959
4. Bernath Peter F. 2005. “Spectra of Atoms and Molecules”, Oxford University Press; 2 edition.
5. Gordy W., Cook R.L. 1984. Microwave molecular spectra. John Wiley & Sons Inc.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://cdms.astro.uni-koeln.de/

The Cologne Database for Molecular Spectroscopy (CDMS)

https://hitran.org/

HITRAN is an acronym for high-resolution transmission molecular absorption database. HITRAN is a
compilation of spectroscopic parameters that a variety of computer codes use to predict and simulate
the transmission and emission of light in the atmosphere.

http://pgopher.chm.bris.ac.uk/index.html

PGOPHER is a general purpose program for simulating and fitting rotational, vibrational and electronic
spectra. It represents a distillation of several programs written and used over the past decade or so
within the Bristol laser group and elsewhere, but is a re-write from scratch to produce a general purpose
and flexible program. PGOPHER will handle linear molecules and symmetric and asymmetric tops,
including effects due to unpaired electrons and nuclear spin, with a separate mode for vibrational
structure. The program can handle many sorts of transitions, including Raman, multiphoton and
forbidden transitions. It can simulate multiple species and states simultaneously, including special
effects such as perturbations and state dependent predissociation. Fitting can be to line positions,
intensities or band contours.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

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

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAACTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3yueHus OUCLMIUIMHBI CTYAEHT JOJDKEH 3HAaThb OCHOBHBIC ONPENEICHUS U IOHSATHSA,
YMETb IPUMEHSTH [TOyYEHHbIE 3HAHUS AJISl PELICHUS Pa3IUUHbIX 3a/1a4.

VYenenHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 10 AUCLUILINHE,



— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTYJICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepuaIoM CITYy>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TeMaM
JUCIUTLIAHEL

BaxxHO m0OOWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH W3y4YeHHs] OTJACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCcsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa HAHOONTHKHU U CIIEKTPOCKOITUH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: JLLA. CypuH, a-p ¢us.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3yueHus AUCHMIUIMHB « MOJEKYIsIpHas CIEKTPOCKOIUS 00yJaroIuics J0HKeH:

3HATb:

o0IIMe MOJIOKEHNS O XUMUYECKON CBSI3M M CTPYKType MOJIEKYJ; OCHOBHbBIE XapaKTEPUCTUKU YPOBHEH
SHEPIrvH, MHTEHCUBHOCTH IIEPEXOI0B, IIUPUHA U (hopMa CIIEKTPaJIbHBIX JIMHUI; TpaBUiia 0TO0pa;

TUIIBI MOJIEKYJIIPHBIX CIIEKTPOB U SKCIIEPUMEHTAJIbHBIE METObl UX PErUCTPaLUU;

COBpPEMEHHBIE METO/IBI pacyeTa U 00padOTKN MOJIEKYJISIPHBIX CIIEKTPOB.

yMeTh:

IIPUMEHSATH [10JIy4YEHHbIE 3HAHUS U1 HHTEPIPETalMU CIEKTPOB MOJIEKYJI pa3IMyHON IIPUPObI;
MPUMEHATh COBPEMEHHBIE KOMITBIOTEPHBIE TPOTPAMMBI JJI aHATIN3a CIIEKTPOB MOJIEKYIT;
M3BJIEKaTh U3 MOJICKYJIIPHBIX CIIEKTPOB MH(MOPMALINIO O CTPYKTYPE M JUHAMHKE MOJIEKYIL.

BJIAA€Th:

HaBBIKAMU PabOThI C COBPEMEHHON HAy4HOW JIUTEPATypOH MO aKTyaJIbHBIM BOIPOCAM MOJIEKYJSPHOM

CIICKTPOCKOIINH,

METOJJaMU TEOPETHYECKOTO MOJCITHPOBAHUS CIIEKTPOB MOJIEKY)I U X aHAJH3a C LENBI0 ONpeaeICHUs
MOJICKYJISIPHBIX KOHCTAHT U [TapaMETPOB MEKMOJICKYIISIPHOTO B3aUMOJICHCTBUS;

HaBBIKAMH HCIOJIB30BAHUSI COBPEMEHHBIX 0a3 JaHHBIX 10 MOJICKYISPHBIM CIIEKTpaM ISl PeIICHHS
3a7a4 QU3NKU aTMocepbl U acTpOPU3UKH.

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

Hcnonb3ytoTest KOHTPOIBHBIE BOIIPOCHI HA JIEKIUAX U 33JaHus JJIsl IOMalTHEeH paOoThlI.

Tunosble BOIPOCHI:

Buas! aABM>KeHUS B MOJICKYJIC 1 TUIIBI MOJICKYJISIPHBIX CIICKTPOB.

BeposiTHOCTH 1Tepexo0B MeXly YPOBHSIMH SHEPTUH U NIPaBUiIa 0TOOpA VI ABYXaTOMHBIX MOJICKYII.

BnusiHue CBOWCTB CUMMETpPHUM M CIMHOBOM CTAaTUCTHMKA siep Ha BpallaTesIbHblE YPOBHU 3HEPruu
JIMHENHBIX MOJIEKYII.

WuBepcuonnslii ciektp ammuaka (NH3).

[lonsTre 0 HOpMaNBHBIX KOJIEOAHHUIX MOJIEKYI, KiIacCU(pHUKaMd HOPMaJIbHBIX KoJieOaHuil o ¢popme u
CUMMETPHUH.



CpaBHUTEIbHBIE XapaKTEPUCTUKU CIEKTPOB KOMOWHAIIMOHHOTO paccesHuss U HMH(QPAKPacHOTO
MOTJIOIICHHS.

Cnyyau cBsizu ['yHpa.
PacnipocTpaHeHHOCTH MOJIEKYN B MEK3BE3THON Cpelie.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. luBepcuoHHOE yABOCHUE B MOJIEKYIISIPHBIX CIIEKTPax M CHEKTP MoJeKylbl ammuaka (NH3).

2. KonebatenbHast CTpPyKTypa O3JEKTPOHHBIX IIEPEXOJOB B JBYXAaTOMHBIX MoJeKynax. [IpuHiun
®panka-KongoHna.

3. Yacrora xonebanuit mosnexynbl H2 — e = 4401.21 cm-1, mocTosiHHast anrapMoHu3ma xee = 121.33
cM-1. OuenuTts auepruio nuccornuanuu DO Mosexkysisl Bogoposa.

4. BpamarenbHbli CIIEKTP MOJIEKYJI THIIA CHMMETPUYHOTo Bomuka. [IpaBuia orbopa. HTEeHCHBHOCTH
JIMHUMN.

5. Ilonsarue o rpynmne. Todeunsle rpynnel cuMMmeTpuu. [IpaBuina OTHECEHHS MOJNEKYNI K TOYEYHBIM
rpyniaM CUMMETPUH.

[Mpumeps! OmiteTOB:

buner 1.

1. BpamareiabHbIi CIIEKTp MOJIEKYJI THIIA CAMMETPHUYHOTO Boidka. [IpaBmia or6opa. IHTEeHCMBHOCTH
JIMHUMN.

2. KoneGartenpHast CTpyKTypa OJCKTPOHHBIX MEPEXOJOB B [BYXAaTOMHBIX MoJieKydax. llpuHimmn
®panka-Konnona.

buner 2.

1. luBepcuoHHOE yABOCHUE B MOJICKYIISIPHBIX CIIEKTPax M CHEKTP MoJIeKylbl ammuaka (NH3).

2. Yacrora xonebanwmii Mmonekynbl H2 — e = 4401.21 cm-1, mocTosiHHast anrapMoHu3Ma xee = 121.33
cM-1. Ouenuts sHepruio aucconuanru DO MoseKyisl Bogopoaa.

burer 3.

1. Honsitue o rpynne. Toueunsie rpymmbl cuMMeTpud. [IpaBuia oTHeCEHHS MOJIEKYJA K TOYEYHBIM
rpyniaM CUMMETPHH.

2. Knaccudukarys 3neKTpOHHBIX COCTOSIHUHN JIBYXaTOMHBIX Mojiekyi. Ciaydau cBs3u I'yHna.

buner 4.

1. [TonsiTve 0 HOPMaJBHBIX KOJIEOAHUSIX MOJICKY, KIacCU(PHUKAIMSI HOPMAIBHBIX Kolebanuil o hopme
U CHMMETPHH.

2.YumpeHnust MONEKYISIPHBIX CIEKTPAJIbHBIX JIUHUM.

burer 5.

1. Iloreruman Mop3e a1 AByXaTOMHON MOJIEKYJIBI.

2.9¢dexrs! [lTapka u 3eemMana B MOJIEKYJISIPHBIX CIIEKTPaXx.

Kpurepun oneHuBaHus

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

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
HNPUHATHIX PELICHAMN.



Ouenka oOmIMYHO 8§ 0aulIOB -  BBICTAaBISICTCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
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 OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

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

DK3aMeH MpOBOJATCS B YCTHOW ¢opme mo Owmneram. B kaxgoM OuileTe NpeACTaBICHO JiBa
TEOpeTUYecKuX Bompoca. IIpy mpoBeneHWH SKk3aMeHa oOydaromemycs npenocrasisercs 1 dac Ha
noarotoBky. Onpoc 00y4arommerocsi He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



