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AHHOTanuA padoyeid NporpamMmmel

Hducnunnnaa «CoBpeMeHHBIE METOABl XHUMHYECKONH KHHETUKH» OTHOCHUTCS K OTHOCHUTCS K
BapHaTUBHON YacTH npodeccuoHanbHoro (cnemuansHoro) nukiaa OOIl mo HampaBiIeHWIO MOATOTOBKH
«020100 XUMMUSA» (kBanudukanus (cTeneHs) maructp). Jucnumnmaa peanusyercs Ha PakyiabTeTe
€CTECTBEHHBIX Hayk (PenepasbHOTO rOCyNapCTBEHHOTO AaBTOHOMHOT'O OOPa30BaTENBHOTO YUPEKICHHS
BEICIIETO oOpas3oBanus "HoBocuOWpCKWI HAIIMOHANBHBIN HCCIEAOBATENBCKHH TOCYAapCTBEHHBIN
yausepcuter" (HI'Y) xadenpoit pusngeckoit xumuu.

ConepkaHue AMCHMIUIMHEI OXBAaTBIBAET KPYT BOIPOCOB, CBS3aHHBIX C COBPEMEHHBIMH METOIaMH
perucrpanuu KOpoTKOKUBYIIUX IPOMEKYTOUHBIX IPOJYKTOB XUMHUECKHX PeaKLUi, cocobax U3ydeHus
OBICTPBIX XHMHYECKHX IPOLECCOB, PA3IMYHBIX CHEKTPOCKONMYECKHX METOIOB, a TakXke O crmocobax
OpraHH3aIUU YKCIIEPUMEHTA B COBPEMEHHBIX KHHETHYECKUX UCCIEIOBAHHIX.

JducrunnnHa HareneHa Ha (GOpMUpOBaHWE y BBIMYCKHHKA OOMIEKYyNbTYPHBIX KommeTeHnmit OK-5;
npodeccuonanpHbix kKomnerenuuii: [IK-1, TTK-2, TTK-3, T1K-5.

[IpenmogaBanne JOUCHMIIIMHBI IpelycMaTpUBaeT clexylomue (opMbl OpraHM3anuu  y4eOHOTO
mpouecca: JeKIUH, KOJUIOKBUYM, JOMAaIllHUE 3aaHusl, KOHCYIbTalluH, 3K3aMeH, CaMOCTOsATeIbHas paboTa
CTyJIEHTA.

IIporpaMmoi TUCHUIIINHBL IPEAYCMOTPEHBI CIIeTyIOIINEe BUABI KOHTPOJIA:

Texymwuii xoHTposb. [locemenne nexumif, oOCyX)IeHHE MaTepuaiga Kypca, OTBETHI Ha BOIPOCHI,
JIOMAaITHUE 3aaHus.

UTOroBbIi KOHTPOJIb. DK3aMEH.

O0mast TpyAO0eMKOCTh TUCHHUIIMHBI COCTaBJIsAET 2 3a4EeTHBIX CIWHUIBI. Bcero 72 akameMHYecKUX
yaca. IIporpaMmoil AMCUMIIIMHBI HPEeAyCMOTpeHbl 22 daca JIEKIHOHHBIX, 10 uyacoB ceMHHapCKHX
3aHATHI, a Takke 38 4acOB caMOCTOATENbHOW pabOThI CTYIEHTOB U 2 yaca Ha dK3aMeH.




1. Ileiu oCBOEGHHS AUCHHUILIHHBI

Kypc u gucuunnnHa «CoBpeMeHHBIE METOAbl XHMHYECKOW KHMHETHMKH»  J1aTh
NpPEACTABJIEHUS] CTYAEHTaM O COBPEMEHHBIX METOJAaX PErucTpaluyd y4yacTBYIOIIUX B
XUMHUYECKOM NPEBPAILEHUM YacCTHUI], @ TAKKE O MOCTAHOBKE JKCIIEPUMEHTa B COBPEMEHHBIX
KMHETUYECKUX HuccieqoBaHusax. Kypc OpueHTHpOBaH Ha CTYIEHTOB, KOTOpPbIE MOTYT
WCIIONB30BaTh Pa3sHOOOpA3HBIE JKCIIEPUMEHTATBHBIE METOABl KUHETHUCCKUX HCCIEIOBAHHUNA B
Pa3MUYHBIX pasienax (QU3NKO-XUMHUUYECKUX HCCIENOBAHWH, TMPH HCCIECIOBAHUU HOBBIX
MPOMENKYTOUHBIX YACTHUI] U HOBBIX NPOAYKTOB XMMHYECKHUX peakuuil. Crneukypc uMraercs Ha
kadenpe dusnueckoit xumuu ®EH HI'Y s cTyneHTOB, BEIONHSIIOMMUX TUTIIIOMHEIE TTPOCKTHI
B 1abopaTopusax GU3NKO-XUMUIECKOTO PO HIIA.

OCHOBHOHM I1eJBI0 OCBOCHHUS JWCITUIINHEL SBJSICTCS YCBOCHHE CTYIASHTaMH CIOCOOOB
OpraHu3alMi JKCIEePUMEHTAa B KUHETHUYECKUX MCCIEIOBAaHUSAX, METOJIOB pPETUCTpaluu
KOPOTKOXXHUBYIIUX MPOMEXKYTOUHBIX YAaCTHI], IKCIIEPUMEHTAJIbHBIX BO3MOXHOCTEH Pa3IUUYHBIX
METOJIOB HCCJICIOBAHMA.

2. MecTO AUCHMILUIMHBI B cTPYKTYpe OOII

HucunminzHa «CoBpeMEHHBIE METOIbl XUMHYECKOW KUHETHKH» OTHOCHTCS K BapHATHUBHOM
gactu npodeccuoHanbHoro (crmemuanbHoro) mukiaa OOIl mo HampaBiIeHHWIO TOATOTOBKHU
«020100 XUMMUS» (xBanudukamus (CTEICHB) MarucTp).

Huctummmaa «COBPEMEHHBIE METOJBl XUMHUUECKON KMHETUKHY OMUpAeTCs Ha CIeAYIOIINe
muctumuinHbl OOIT mo Hanpasnenuto 020100 «XXUMU Sy (6akamasp):

e OQusmuka (KBaHTOBAas MEXaHHKA, CTATUCTUYECCKAs (U3UKA);

e MaremaTndeckuii aHanu3 (penieHue auddhepeHInaTHHBIX YPAaBHEHHH );

e Heopranuveckas XxuMus (CTPOCHHE M CBOWCTBAa aTOMOB, CTPOCHHE MOJIEKYJ, XUMUYECKast
CBSI3b);

e XwuMHUYecKas KWHETHKA (pPEaKIIHOHHAsI CTIOCOOHOCTh, KHHETHKA PA3JIMYHBIX TTPOIIECCOB);

e (CtpoeHue BeniecTBa (pa3TudHbIe BUIbI CIIEKTPOCKOIHH ).

PesynbpTaThl ocBOCHHS IUCHUTUINHBI «COBPEMEHHBIC METONBI XUMHYCCKOW KHHETHUKI
HUCTIOJIB3YIOTCS B CIEAYIOMUX AucuuIuinHax nanaon OOITL:

e Hayuno-uccienoBaTenbcKas MpaKkTUKA;

e Uroromas rocynapcTBeHHas aTTECTaLUs.

3. KomnereHuuu oﬁyqamlueroca, (])opanyeMble B pe3yjibTaTe OCBOCHHUA TUCHUIIJINHBI
«COBpeMe]-[HI)le METOAbI XUMHYECKOI KHHETHKH»:

e OO0meKkyJbTYpHbI¢ KOMIIETEHIIUH:
® BJAJCHUEM COBPEMCHHBIMH KOMIBIOTEPHBIMU TEXHOJOTHSIMH, TMPUMEHICMBIMHU IIPU
00paboTKe pe3yNbTaTOB HAyYHBIX DKCIECPUMEHTOB U cOope, 00paboTKe, XpaHCHUH U
nepexadn WHGOpPMAIUU MPHU MPOBEJACHHH CAMOCTOATENbHBIX HAYYHBIX HCCIENOBaHUI

(OK-5).

e mnpodeccuoHAIbHbIe KOMNETEHINH:

® HagUM4YWeM [PEACTAaBICHHA 00 aKTyaJdbHBIX HAaNpaBIEHUSAX HCCIEJIOBAHWHA B
COBPEMEHHOW TEOPETHYECKOW U IKCIEPUMEHTANBHONW XMMHH (CUHTE3 W NPHUMCHCHHE
BEII[ECTB B HAHOCTPYKTYPHBIX TEXHOJOTHUSX, UCCIEIOBAHUS B KPUTHYECKHUX YCIOBUSX,
XUMUSI )KU3HEHHBIX MPOIECCOB, XUMHUS U 3kosorus u apyrue) (IIK-1);

® 3HaHMEM OCHOBHBIX JTallOB W 3aKOHOMEPHOCTEH pa3BUTHSA XUMHYECKOH HayKH,
MOHNMaHUEM OOBEKTHBHOW HEOOXOJWMOCTH BO3HHKHOBEHHS HOBBIX HaIlpaBICHUH,
HaJIMYAEM TIPEJCTaBICHUS O cHCTeMe (YHIaMEHTAIbHBIX XHMHYECKHX IOHATHH H
METOJ0JOTHYECKHNX aCIeKTOB XHUMHH, (HOPM M METOAOB HAYYHOT'O MO3HAHUS, UX POJIH
B 00meo0pa3oBatenbpHOM mpodeccnonansHO moAaroroBke XuMukoB (I1K-2);

e BIaJEHHWEM TEOpHEHl M HaBBIKAMH NMPAKTHYECKONW pabOTHl B M30paHHOMN 0071aCTH XUMHUHU



(B cooTBeTcTBUHM € TUPO(HIBHON HAaINpPaBIEHHOCTHIO MaruCTEPCKON JUCCEpPTAINH)
(ITIK-3);

® CIOCOOHOCTHIO AaHANIM3UPOBATH TIOJNYYEHHBIE pE3yNbTaThl, [ejaTh HeoOXOINMbIe
BEIBOJIBI U (hopmynupoBath npenoxerus (IIK-5).

B pe3yabTaTe 0CBOCHUA JUCHUIIUHBI 00YYaIOUIMICSH 10JIKEH:

HNmeThb npeacrasiaeHue

e 0 croco0ax OpraHMU3alny HKCICPUMEHTA B KHHETUUCCKUX HCCIEI0BaHUIX;

e 00 OCOOCHHOCTSIX MOJEKYJSPHBIX CIEKTPOB B pa3IHYHBIX [IHANa30HaX, KOTOpPHIE
HUCIOJIB3YIOTCA OJIA PETUCTPALIUU MPOMCIKYTOUYHBIX YaCTUL] XUMHUYICCKOTO IMpouecca,

L4 0 BO3MOXHOCTIX U XapaKTEPUCTUKAX COBPEMCHHBIX JIA3€PHBIX UCTOYHHUKOB U3JIYUCHUA
U1 (I)OTOXI/IMI/IHGCKOFO WHULIMUPOBAHUS IIPOIECCA;

e 0 crnocobax MOBBILICHUS YYBCTBUTEIHHOCTH JUArHOCTHYECKHUX C MCIIOJIB30BAHUEM
JIa3€PHBIX U3IIYUYEHHU;

3HaTh
® TpUMEpHBIC TapaMeTPhl COBPEMEHHBIX Ja3€PHBIX UCTOYHUKOB U3ITYUCHUS,
® [IpPUMEpPHBIC TapaMeTPhl MOJICKYJISIPHBIX CIICKTPOB PA3JIMYHBIX JHAMIA30HOB;
e  (PUBUKO-XUMHUYECKHE MPOIECCHI, MPOUCXOMSINIE MPH NEHUCTBUA KOPOTKUX UMITYIHCOB
(hOTONM3UPYIOLIETO U3IYYCHHS U MOCISAYIOMUX PaJAUKAIbHBIX PEAKIUH;

YmMmeTh

e pemarh 3aJayd OIEHOYHOI'O THIIA, OTHOCSIIMECS K IOCTAaHOBKE JKCIEPUMEHTa B
XUMHAYECKONH KHUHETHKE.

® TIONB30BATHCS  PA3NUYHBIMH  CAUHUANAMH  KOY(P(MHUIIMECHTOB  MOTJIOIMICHUS IS
MOJICKYJISPHBIX CIEKTPOB, HM3BJICKATh HEOOXOMMMYIO0 HH(POPMAIUI0 M3 HMEIONMHUXCS
CIIEKTPOCKOIMNYECKUX 0a3 TaHHBIX.

® OMNpeneNuTh MapaMeTpbl (KOHIICHTPAIIUs, CIEKTPBI, BpEMs KU3HHU) MPOMEKYTOTHBIX
YACTHI] B DKCTIEPUMEHTAX 10 UMITYIbCHOMY (POTONHU3Y;

® [IPOBECTHU pACUEThl BEJIMYMHBl CUTHAJIA JJIS Pa3jIMUHBIX BAapUAaHTOB SKCIIEPUMEHTOB
THITAa UMITYJILCHOTO (oTONH3A.



4. CTpyKkTypa U coaep:kaHue JucuumnHbl "' CoBpeMeHHbIe MeTOAbl XHMHYECKOIl KUHEeTUKH "

OOmias TPyA0€MKOCTh JUCHHUILIMHBI COCTABISET 2 3a4€THBIX ANHUI, BCEro 72 akaIeMUYeCKUX Jaca.

TemaTtnueckuii miaH Kypca

Ne HaumenoBanue BCEI'O | AynurtopHble 3aHATUS Cawm. Ok3a-
/o TEeM U pa3eiaoB (dqacoB) (4acoB), B TOM HHCIIE pabota MEH
Jlex- | Cemu- JIab. (1acos)
UMW | Hapel | paboOTHI

Paspesa I MeToabl perucTpaliuu 18
OPOMEXKYTOUHBIX YaCTHIL.

1.1 | Tema 1. OnTHYeCKUE METOIEL. 4 2 2 2
DJIEKTPOHHBIE CIEKTPHI UX
XapaKTepUCTHKA.

1.2 | Tema 2. JIroMHHECIIEHTHEIE 4 2 2 2

METOJbl PETUCTPALIUU
MIPOMEXYTOUHBIX YacTull. MeTox
JIN®

Tema 3. MeTobl peructpanuu 2 2 2
MIPOMEXKYTOYHBIX YACTHII,
UCIIOIB3YOLINE UX

K0J1e0aTeJIbHbIE CIIEKTPHI.

Tema 4. PoTOHMOHU3ALUSI ATOMOB | 2 2 2
u mousiekyJsl. Metogq REMPI

Tema 5. MeToanl 2 2 2
PaaHOCTIEKTPOCKOTIHH.
NmnynscHbiit O11P.

Tema 6. CtocoObI YBEIUUCHUS 4 2 2 2
9yBCTBUTEIBHOCTH
JIETEKTUPOBAHUS MaJIbIX
MOTJIOICHUN U3ITyYCHHUSI.

Paspea 2. Opranmsanug sxcrnepumenra | 10
B XMMHYECKON KMHETHKE.

Tema 7. IMnynbcHas 2 2 2
MOCTaHOBKA YKCIIEPUMEHTA.
Tema 8. [locTaHOBKa 4 2 2 2

IKCIEPUMEHTA 110 UMITYJILCHOMY
¢ oTONMM3Y B MUKO- U (heMTO-
CEKYHIHOM JIHaIa30HKe.

Tema 9. CTpyeBbI€ METOBI. 4 2 2 2
Paspnen 3. UndpakpacHble 1a3ephl B 4 4
XHMHYECKON KHHCTHUKE.
JK3aMeH 20 2
HUTOTIO: | 72 22 10 38 2

4. Conep:kaHue IUCLHHUILIMHBI




4.1. HoBu3na kypca (HayuyHasi, CoOJepXaTelbHas; CPABHUTEIbHBIN aHamu3 ¢ TOJO0OHBIMU
Kypcamu B Poccun u 3a pyOexxom).

Kypc opueHTHpOBaH Ha IIHPOKYIO AaYJUTOPUIO CTYJEHTOB, HAUYMHAIOLIHUX HCCIEIOBAHUS
KHHETHKH  XMUMHUYECKUX  IPOLECCOB C  HCIOJb30BAHHMEM  COBPEMEHHBIX  METOOB.
[IpeanonaraeTcs, 9To B pe3yibTaTe HM3yYEeHHS Kypca CTYIEHT OYyIeT XOpOIIO MpeiCTaBIATh
BO3MOKHOCTH PAa3IMYHBIX METOJOB PETHUCTPAllMH TPOMEXKYTOYHBIX IPOAYKTOB, CIOCOOEH
clenaTh OLEHKU YYBCTBUTEJIBHOCTH, BPEMEHHOI'O MJIM INPOCTPAHCTBEHHOIO paspemeHus. B
Kypce paccMaTpHUBAIOTCSl pa3IMYHbIE CXEMbl IOCTAHOBKM HKCIEPUMEHTa B COBPEMEHHBIX
KMHETUYECKUX MCCICAOBAHUAX, BKJIIOYAs JIa3epHBIH HMMIYIbCHBIH ¢(oTOnu3 B ¢emMTo- H
MUKOCEKYH/THOM BPEMEHHOM JAMaNa3oHe.

Hackonbko u3BeCTHO aBTOPY, Kypc HE ABISETCS TPAIUIIMOHHBIM M HE HMEET IOJTHBIX aHAJIOTOB B
Poccun u 3a py6exxom. Matepuan, paccMaTpuBaeMbl B OTICNBHBIX pa3fellax Kypca, 4aCTUYHO
MepeKphrIBaeTcss ¢ KypcoMm «Du3ndeckne METOABI HCCIENOBAHUA», YUTAEMOM Ha (aKyiIbTeTe
MOJIEKYJIIpHON W Oumojorndeckod ¢u3NKH MOCKOBCKOTO (HU3HKO-TEXHHYECKOTO HHCTHUTYTA.
Marepuan He CUCTEMaTH3MPOBaH B KOHIIEHTPUPOBAHHOM BHJI€ B KaKOM-TH0O M3 y4eOHUKOB IO
XUMHUYECKOH KHHETHKE.

4.3. Coaepxxanue pa3jiesioB U TeM Kypca
Kypc conepxurt tpu paznena:

o MeToIbl pETUCTPAIIMH IPOMEKYTOUHBIX YaCTHIL.

o ODI‘aHI/I3aHI/IH OKCIICPUMECHTA B XHMHYECCKON KHHETHKE.

e NMudpakpacHble Ja3ephbl B XUMAYECKON KHHETHKE.

Tembl 1 KpaTKOE COepIKAHUE

Tema 1. OnTHYecKHe METOABI PErHCTPALMU NPOMEKYTOUHBIX YACTHII.

DJIEKTPOHHBIE CIEKTPBI MX XapakTepucThka. CIEKTpbl MOJICKY) B ra3oBoi (hasze. CHEKTpPHI C
pa3pemieHHO# BpamaTtenbHOl cTpykTypoil. I[lpmmep — cmektp pamumkama OH.  CruomrHbie
CIeKTpHl. [IpuMep CHEeKTpHl TaloreHOB, 030HA. DJIEKTPOHHBIE CIEKTPHl B KOHACHCHPOBAHHOM

dbase.

Tema 2. /IlOMUHeCHEHTHbIE METOAbl PETUCTPALIUN NIPOMEKYTOYHBIX YaCTHL.

Meton JIN® (JlazepHOUHIYIIUPOBAHHOU (roopeciieHnyn). [Ipumep — peructpanus paanKaioB
OH. YyBcTBHTENBHOCTE MeTOA. [IpMEeHEHUs 11 HcceJ0OBaHUS MPOLIECCOB ropeHus. TexHuka
mosrydeHus u3o0pakeHnid. M3MepeHns KOHIEHTpanui paauKaioB. M3smepeHus Temneparyp.

Pousb penakcanumu.



Tema 3. MeToabl perucTpanMd NPOMEKYTOYHBIX YacTHL, HCHOJb3YHIIHME HX

KoJie0aTeIbHbIe CIICKTPHbI.

[Mupunsl nuauit B UK cnextpax. JlomiepoBckas mupuHa JMHUK. Y JapHOE YIITUPEHHE.

[Tornomenue u3nydeHuss TUOAHBIX J1a3epoB. IIpumep peructpanus SiF2 nuonHeIME na3epamu.

Tema 4. ®oToOMOHM3ALUA ATOMOB U MOJIEKYJI.

Metox REMPI (Resonance enhanced multiphoton ionization )

Tema 5. MeToabl paAHOCIIEKTPOCKONMH.

Wmnynscusbiii O11P.

Tema 6. Cnioco0bl yBeJIJUYEeHHUS YyBCTBUTEJIbHOCTH J€TEKTHPOBAHUS MAJIbIX MOTJIOMIeHU
H3TyYeHHs.

MHOTOX0I0OBbIE ONITUYECKHE CHCTEMBI. MIcriob30BaHNEe BHYTPUPE30HATOPHOTO MOTIIOIICHHS.
Cavity ring down spectroscopy. MoayisiuoHHbIe METOABI. MeTOI 1a3epHOT0 MAaTHUTHOTO

pe30HaHcCa.

Tema 7. _I/IMl'ly.J'lLCHaﬂ MOCTAHOBKA JKCIIEPUMEHTA B XNMHUYECKOH KHHEeTHKE.

NMnynbscHas MOCTaHOBKAa JKCIepuMeHTa. [IpuMep — SKCIEpUMEHTHI MO MMITYyJIbCHOMY (uremn
¢oronuzy.  Jlazepel, mcmodb3yemble g (QOTONHM3a, WX TapaMmeTpbl. YyBCTBHTEIBHOCTH,
3aBUCUMOCTh YyBCTBHUTEIBHOCTH OT CEUEHHUH MOTJIOMICHUS A (OTOIU3YIOUIET0 U3IyYEHUd U

MOHHUTOPUPYIOUIETO U3TTYUCHUA.

Tema 8. IlocTaHOBKa 3KcmepHMeHTa MO MMNYJAbCHOMY ¢(oTONHM3y B NHKO- H (eMTO-

CeKYHIHOM JIHANAa30He

I'enepanust CBEpXKOPOTKHX HMMYJIbCOB. DEMTOCEKYHIHBIE JIA3€Pbl, N'€HEPATOPbl TaPMOHUK.
I'enepanust UMIyJIBCOB C HIUPOKHUM cIeKTpoM. CoBpeMeHHbIe NMpueMHUKH usnydeHus — ICCD
kamepa. [lpumep KOHKpeTHOH ycTaHOBKH. UyBCTBHTENBHOCTH, TPEOOBAHMS K SHEPIETHUYECKUM

napaMeTpam Ja3epos.

Tema 9. CTpyeBble METOABI.



3amMeHa BpeMEHHU Ha KOOPAWHATY WJIM CKOPOCTHh B CTPYEBBIX 3KCIEPHUMEHTaX. Y4YeT M3MEHEHHUS
gyucia yacTull. KnHeTnka peakuwu ¢ uM3MeHeHHeM oObema. KnHeTnyeckne 3aKOHOMEPHOCTH
peaKUUu B CTpye C U3MEHEHHEM YHCJa 4acTUll. PeakTop MAEeanbHOIO BBITECHEHUS U PEAKTOP
nonHoro mnepememnBaHusa. OOpatHas auddysus B crpye. JlamuHapHbIE U TypOyJIEHTHBIH
noToku. [lpoduns ckopoctm mo cedeHmro peaktopa. Kasuramus. MeTonpl HeNpepBIBHOH,

YCKOPEHHOW U OCTAaHOBJICHHOH CTPYH.

Tema 10. HudpakpacHblIe Ja3epbl B XUMHYECKOH KMHETHKE

Kpatkue cBemenuss o0 wuHbpakpacHbIX Jaszepax. Jluanma3oH MAJWH BOJH, BO3MOXKHOCTH
EepECTPOMKH, MOIIHOCTH M JUIMTENBHOCTH HUMIYJIbCOB. KOHKypeHIUs TEILIOBOIO U
¢doroxuMuyeckoro MexaHuzmMa geiictBusa MK-u3nydeHus Ha  CKOPOCTb  XHMHYECKHX
npeBpamenuii. MHOTOGOTOHHAS AUCCOIMANMS MOJEKYN IMOJ neWcTBueM uMmiyiabcHoro UK-
n3nydeHus. CeneKTUBHOCTh IO CBA3SIM M MoJeKylaM. M30TomHasi cenekTUBHOCTh. M3ydeHue
pOJIM Pa3iIMYHBIX BHUAOB DHEPrHU B INPEOJOJCHHUH AaKTHBAIMOHHOTO Oapbepa 3JIeMEHTapHBIX

OMMOJIEKYIAPHBIX PEeaKIHil.

4.4. TlepeyeHb NMPUMEPHBIX KOHTPOJIbHBIX BONMPOCOB U 3aJIaHUIl JJA CAMOCTOSATEJbHOI

padoThI

1. Ilepeuncnure Bce W3BECTHBIC BaM EIWHHULIBI U3MEpeHHS KOA()(HULUHUEHTOB IMOTJOLICHUS B
ONTHYECKHUX CIIEKTpax. Berancnure ko3¢ GUIMEeHTH TepeBoia MKy pa3TUIHBIMA €IUHUIIAMU.
2. CKonbKO ()OTOHOB COAEPKHUTCS B OJTHOM HUMITyJIbce U3TyueHus sxkcumepHoro ArF mazepa? Nd
YAG nazepa u ero rapmonuk? COz-nazepa? Bce Hemocraromune CBEJEHHUS MOXHO HaWTH B
cIpaBOYHHKax uiu B HTEpHETE.

3. Onenute Bpems xu3HM panukanoB CHs, obpasyromuxcs npu GoTosimse aleToHa U3TydeHHEeM
skcuMepHoro ArF naszepa.

4. KakoBa mupHuHa OTIeNIbHOM KosieOaTeabHO-BpallaTeNbHON JIMHNN nornomenus pagukana OH
IIpU aTMOC(EPHOM JaBICHUH?

5. CpaBHUTE BEIMYUHY CHUH-OPOUTANBHOTO pACLICIUIEHWS W BpallaTeNbHBI KBaHT AJs

panukana OH.

5. YueOHo-MeTOoaM4YecKOe U HH(GOPMALIMOHHOE o0ecleyeHne TUCIMIIMHBI (Kypca)
5.1. [lepeyeHb BONPOCOB M 3224 K IK3aMeHY 10 BCceMy Kypcy

Bomnpocsl
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1. Omumure, Kak BBHITIAAAT DSJIEKTPOHHBIE CHEKTPHI C pa3pemeHHON KoiebaTenpbHOW |
BpAIlATEJILHON CTPYKTYpOH.

2. Kakue na3epbl MOTYT OBITH HCIIOJIB30BAaHBI JUJISI UMIIYJIBCHOTO (poTonm3a B BUAUMON u YO
obnacru.

3. Pacckaxwure, KakuM CIOCOOOM JIOCTHraeTcsl yBEJIWYCHHE UYBCTBUTECIBHOCTH IIPU
JeTEKTUPOBAaHUM IPOMEXYTOUHBIX IPOAYKTOB B MeToe Cavity Ring Spectroscopy?

4. Kakyio posib UIpalOT TeTepOreHHbIE MPOLECChl IMPU H3MEPEHHMHM KOHCTAHT CKOPOCTH
pagMKaJbHBIX peakuui CTPyeBBIM MeTooM. KakuM cmoco0oM MOXXHO YMEHBIIHTH pOJIb
TeTePOreHHBIX PEAKIU?

5. Pacckaxkute 0 MeToze «OCTaHOBJICHHOTO oToKa» (Stop Flow). Hackonbko ObICTpbIe peakuuu

MOXXHO M3y4aTh TAaKUM criocobom?

3agaun
1. Y pangukana OH HaGnrogaercs mosoca moriomenus Ha 308 HM, COOTBETCTBYIOIIAS MEPEXOTY
MKy OCHOBHBIMHU KOJI€0ATEIbHBIMHE COCTOSHUSAMHU OOOMX 3JIEKTPOHHBIX TepMoB X 2I1(v=0)
2> A?Z* (v=0) . Ha xakoii JiuHe BOIHBI OyJeT HAOIIOJATHCA MOJIOCA JTHOMUHECHCHIUH
BO30YXKICHHBIX PaJUKaIOB, COOTBETCTBYIONIAs TIEPEeXOoqy B TepBOe KoJeOaTelbHO-
BO30YKJIE€HHOE COCTOSHHE OCHOBHOTO JIEKTPOHHOro Tepma  A2X™ (v=0) = X 2[1(v=1)?

Yacrora konebanuii monexynsl OH cocrasnser 3738 cm™! .

2. Paccuwuraiite, kakas nons mojekyn Cly mpoaHCCOUMUPYET MOCie OONYYCHHS HMITYIbCOM
u3nydeHus: tpeTbeil rapmonuku Nd nmazepa (A=353 um) c¢ sueprueit E= 50 mlJ. I[lnomans
cedenus yazepHoro ayda S= 0.4 cm?. CrnekTp MOrIOMEHHS MOJIEKYIAPHOTO XJI0pa MPUBEIEH Ha

PHUCYHKE.
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Puc, F-16. KoahhMUdeH T hor-
2p, nowenga Cl, 8 oBnacTe 2500 —
4500 A [ 303
- KosgubuidasT £ Belpaked B N/
(Monk « cM), LeHoEEHHe 18, Tam-
— T I T T neparypa konmmeTHaA: [ Copyright.
2500 3500 4500 1933 by the American Institate of
i Physjcs.]

3. Ilpu ¢otoausze MoOIEKyl o30Ha wH3IydeHHeM skcuMmepHoro KrF mazepa (A=248 uM)

00pa3yrTCs  DJIEKTPOHHO-BO3OYkKACHHBIM aToM Kuciaopoga (tepm 'D) W 3JI€KTPOHHO-
0 o A O

BO30y)X/IE€HHass  MOJIeKyJa  KHCJIOpoJa 2 TepM 2)- LIEHUTE  BO3MOXKHOCTh

OKCIEPUMEHTAIBHOTO JeTeKTUpOBaHusa Monekyn O» A, Mo MX JIOMUHECHEHIMH Ha JJIMHE

BosHbl 630 uM (02 'Ay > O 3%,). U3BecTHO, YTO BpeMs PaJMALMOHHOE BPEMS KH3HH

BO30YKJICHHBIX MOJIEKYJ Kuciopoaa cocrapiser okono 150 cex. Koadbduuument mormomenus

"arm! (ocnoBanme 10). 1 HeOOCTArOMIKMX MAPaMETPOB

o30Ha Ha 248 um cocrasister 120 cm”
BO3bMHTE Pa3yMHBIE 3HAUEHHUS: DHEPTHUS JIa3epHOro uMIyiabca 20 mJ, miomans cedenus 1 cm?,

JaBjeHue o30Ha B KtoBete | Topp u T.4.

4. B ycTaHOBKE, UCIIONB3YIOMIEH MeTon cavity ring down spectroscopy, onTHdecKas sdeika ¢
HCCIIeyeMbIM 00pa3noM oOpa3oBaHa 3epkasiaMu ¢ KodpduiueHtoM oTpaxeHus R; = Ro
=99.998%. PaccTostnne mMexnay 3epkanamu paBHo 30 cM. Uemy paBHO BpeMms KH3HH (OTOHOB B
syeiike B OTCYTCTBHE MOIJIOIIEHUs1 B 00pa3ne? Hackonbko COKpaTUTCS Bpemsl KHU3HH (OTOHOB,

eciu obpasen amuHoM 10 cm umeet ko3 duuuent nornomenus 108 cm!?

5. Meromom REMPI (2+1) nerextupyrorcs wmoiiekynasl HCl B OCHOBHOM 3JEKTPOHHOM
cocrosuuu X 'T* (v=0, J=0). B CIIEKTpe MOHU3AINHU HAOII0aeTCs y3Kas TUHUS Ha JJTMHE BOJHBI
238.719 HM, COOTBETCTBYIOIIAs MEPEXOLY B NPOMEKYTOUHOE cocTtosnue B ' (v=0, J=0). Ha
KaKoOW IuHE BONHBI OynerT HaOmiomathes aHamormunas juHus 1 DCI? Yactora xomebanuit
mosnekyn HCl B OCHOBHOM »5IeKTpOHHOM cocTosHun X 'E% paBma vo = 2991 cm’!, B

BO30YXI€HHOM cocTosiHun B 127 v = 2547 em!.
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6. C moMoIpi0 IepecTpanBaeMoro IWOAHOIO Jja3epa CHHUMAIOT KoJ1ebaTenbHO-BpamaTeabHbIH
criektp CO 2200 cml K 7

p Ha 4acTOTE OKOJIO cm™'. KakoBa criexTpanbHas NIUPUHA JUHUH B CIIEKTpE MPHU
HU3KOM paBneHnn? KakoBa mumpuHa NnuHAA Tpu atmocdepHoM nasineHunn? Koaddumment

ynapHoro ymuperus CO Ha azore 3 MI'/Topp.

7. MeTonoM Ila3epHOrO0 MAarHMTHOTO pe3oHaHca peructpupyrorcs atomel Cl (Cous-
opbutaneHbii nmepexon 2Psp > 2Py, ua uactore 882 cm') OueHure BO CKOJBKO pa3s
YMEHBIIUTCS YYBCTBUTEJIBHOCTh METOJa MpPH IEePexojie OT OYEHb MallbIX JaBICHUU K
aTMochepHOMY JaBieHUI0. (i mpocToThl cuuTaTth (OPMY JUHUHU MOTIOIICHHS HPH HU3KOM
JaBJICHUU U TpU aTMoc(hepHOM AaBieHHH ojJnHakoBoi. Koadduuuent ygapuoro ymupenus 3

MTI'1/Topp.
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5.4.IIporpaMMHoOe U KOMMYHUKAIIHOHHOE O0ecneyeHue

He ucnons3syercs
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6. MeTouyeckue peKOMEHIAIMHU N0 OPTraHU3ANUN U3YUEeHU S TUCIMILINHBI

Crnenkypc mnpeacTaBiaseT coOOW Kypc JEKIMH C 3JeMeHTaMH ceéMuHapa (CTYIEHTHI
y4acTBYIOT B NIpPOBEJECHHMHM 4YMCIEHHBIX OIlleHOK). IIpeamonaraercsa camocTosiTenbHas paboTa
CTyACHTOB C PEKOMEHJOBAHHOW suTepaTypoil. HacTosTenpHO pekoMeHAYyeTCs IOCEICHUE
CTyJIeHTaMM MHCTUTYTCKMX ceMHHapoB (¢usuko-xumudeckuii cemunap HUXKIT CO PAH,
cemuHap MTL] CO PAH), rae oHHM 3HaKoMATCA C KOHKPETHBIMH NPHUMEpPaMH IPUMEHEHHUS

o0IIMX MOJOXKEHUH Kypca.

7. MeToauyeckue peKOMEHIANUN 10 OPraHU3ANUM U3YUYEeHU S TUCHUNIUHBI

Crneuxkypc mpencTtaBisieT co00W Kypc JeKIHA ¢ D3JIeMEeHTaMH ceMHuHapa (CTYACHTHI
y4acTBYIOT B NPOBEJCHHHM YHCICHHBIX OIleHOK). [Ipeamoiaraercs camoctositenbHas pabota
CTYIICHTOB C pEKOMEHJOBaHHOW IuTepaTypoil. HacTosTenbHO pEKOMEHAYEeTCs IMOCelIeHHe
CTYACHTAMH HHCTUTYTCKHUX CeMHHapoB (¢mu3uko-xumuueckuii cemuuap MXKI CO PAH,
cemunap MTL[ CO PAH), rae oHM 3HAKOMSTCS C KOHKPETHBIMHU INpPUMEPAMU TNPUMECHEHUS
00IKX MOJOXKEHUH Kypca.

IIporpamma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanmamu PI'OC BIIO m ¢ OC BIIO,
npuasiteiM B OIAOY BO  HoBocubupckuii  HallMOHANBHBIH  HMCCIEIOBATEIHCKUI
rocyJapCTBEHHbIM yHuUBepcuTeT, ¢ yderoM pekomeHgauuid OOIl BIIO mno nHampaBieHHIO
«020100 XMHU S».

ABtops! YecHokoB EBrenwnii Hukosaesud, 1.X.H., CT.Ipe., 3aB. 1adboparopueit UXKI CO PAH

[Iporpamma ogoOpeHa Ha 3aceTaHuu Kadeapsl pusndeckoid xumun "21" mas 2014 r.

// /)
Cexperapb kadeaphl K.X.H. /{Q[/HH 3eneHuHa
"\ _J/
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