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Paboyasd mnporpaMMa JUCLUIJIMHBI pas3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJIbHO
ycTtaHoBJeHHbIM MIY o6pa3oBaTtenbHbIM cTaHgapToM (OC MIY) pnsa peanusyeMblx
OCHOBHbIX NpPOdECCHOHANbHBIX 00pa3oBaTeJbHbIX NMPOTPaMM BbICIIET0 OOpa3oBaHUS IO
HamnpaBJieHU0 noAroToBku / cnenuanbHocTy 04.05.01 «PyHpaMeHTanbHasA UM MpUKIaJHaAs
XUMHUSA» (IporpamMMa crneLuaJnuTeTa), yTBepxKaeHHoro npukasom MIY ot 29 pekabpsa 2018

roaa Ne 1770 (c usmeHeHusiMu no npukasy Ne 1109 ot 11.09.2019).

['ox (roabl) npueMa Ha o6ydeHue 2019/2020



1. MecTo aucuumiaunel (Moay.s) B cTpyktype OOIl: BapuatuBHas yactb OO, 6s10k I1/1.

2. [lnanupyemble pe3yJbTaTbl 00y4eHHUs 110 AUCLUILIMHE, COOTHECEHHBIE C IJIAHUPYEMBIMU pe3yJibTaTaMU OCBOeHHs 06pa30oBaTeIbHON
porpaMMsbl (KOMIeTeHLUSIMU BbIIYCKHUKOB). COOTBETCTBHE pe3y/IbTaTOB 006ydyeHuUs 1o faHHOMY 3jieMeHTy OIIOII pe3ysbTaTaM ocBoeHUs
OIIOII (B popme koMneTeH s — UHAUKATOP - 3YB) ykazano B O6uiel xapaktepuctuke OIIOII.

KoMneTreHuusa

HHANKaTOp AOCTHKEHUA

IlnaHupyeMble pe3y/ibTaTbl 06y4YeHUs N0 AUCHUIIIMHE
(Moay.mi0)

CIIK-2.C. CnocobeH HCHOJIL30BaTh

TeopeTU4IEeCKHue OCHOBbI
SKCIIEpUMEHTAJIbHbBIX ME€TOAOB U
[MpaKTH4YeCKHue HaBbIKH 159:¢

MCI0JIb30BaHUsI TPHU HUCCIeL0BaHUU
paZiMallMOHHO-XMMHYECKHUX
MPOLIECCOB B KOHJEHCUPOBAHHBIX
cpezax

CIIK-2.C.1. [IpoBOgUT CpaBHUTEJbHBIN
aHa/JiM3 BO3MOXXHOCTEH  pa3/IMYHBIX
3KCIIepUMEeHTaJbHbIX MeTO/I0B
ycclieJOBaHUA paavanoHHO-
XUMHUYECKUX NpPOLIECCOB B
KOH/IEeHCUPOBaHHbIX cpefax il G
pellleHus TOCTAaBJIEHHOM 3a/1a4U

3HaTb: OCHOBHbIE NPUHLMIBLI WUHTEPIpPETAL WU CIHEKTPOB
JIIP cBOGOAHBIX pajWKaJOB WU HOH-PAJIUKAJIOB, CBS3b
MeX/Jy 3JIEKTPOHHBIM U TIeOMeTPUYECKUM CTpOeHUuEeM
pajuKaioB v 170:¢ MarHUTHO-PEe30HaHCHbIMU
XapaKTepUCTUKAMU

YMmeTs: aHanusupoBaTh crnekTpbl P pagukasoB U HOH-
paZrKasoB (B TOM YUCJE — C yY4€TOM IMHAMUKU )

Biaaerb: HaBblKaMU NpUMeHeHUs crekTpockonuu 3IIIP
JUIsl oJlydeHUs: HHQOpPMalMM O MeXaHU3Me XUMHYECKHUX
NPOLECCOB, YCTAHOBJIEHHUS CTPYKTYpbl, JAWHAMUKUA U
IIPOCTPAHCTBEHHOIO pacnpezeseHus paAUuKaJbHbIX U
VIOH-pPaJJMKaJIbHbIX UHTEpMEJUAaTOB

3. 06'beM JUCLUIIJIMHBI B 3a4€THBIX eJMHULAX C yKa3aHHWEM KOJIMYeCTBa aKaJleMUY€eCKHUX UJIM aCTPOHOMUYECKHX 4acOB, Bbl/leJIeHHbIX Ha
KOHTaKTHY0 paboTy 06y4yarouiuxcs ¢ npenojaBaTteseM (0 BUAaM y4e6OHbIX 3aHATUN) U Ha CAMOCTOSITE/IbHYI0 pab0Ty 00y4YaroIUXCs:

06sem ducyunauHbsl (Modyas) cocmasasem 4 3auemHblx eduHUYbL, 8ce2o 144 yaca, us komopblx 78 yaca cocmasisiem KOHMakmuas paboma
cmydenma c¢ npenodasamesem (36 4acoe - 3aHAMUSA JAeKYUOHHO20 mund, 36 4acos - 3aHsAmusl CeMUHApPCKo20 muna, 2 yaca — 2pynnogble
KOHCYy/1bmayuu, 4 yaca — npomexcymo4Hbslll KOHMpoab ycnegaemocmu), 66 4acoe cocmasisiem camocmosimeabHast paboma cmydeHma.

4. BxoiHble Tpeb6OBaHUs /11 OCBOEHUS AUCHUIIMHBI (MOAYJIsA), TpeiBapUTebHbIE YCIOBUSI.

O6y4arouumcs JoKeH

3HaTh: 0CHOBBI PU3UYECKON XUMHUH, CIIEKTPOCKOIIMU U CTPOEHHUS MOJIEKYJI, 06LIMe NIPUHLUIIBI XUMUH BbICOKUX 3HEPTUHI
YMeTh: aHa/IM3UPOBATh JIMTEPATypPHbIe JJaHHbIE, UCII0JIb30BaTh YKa3aHHbIe 3HAHUA /1 pelleHUs] KOHKPeTHBIX 3a/,a4




BiageTs: nprueMaMu noucKa CpaBoYHOM MHGOpPMAIMU U HAaBbIKaMU pabO0Thl C HAYYHOU JIUTEPaTypou

5. CopeprkaHue AYUCUUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE M0 TEMAM.

HaunMeHoOBaHHe U KpaTKoe Bcero B TOoM uucie
cojep:KaHue pa3/esioB U TEM (4acsl)
JAMCIUIUTMHBI (MOAYIs), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOJelCTBUH C CamocrosaTe/bHas
npemnojaBaTesieM), Yacbl pa6oTa o6y4aruierocs,
(l)opMa HpOME)KYTOqHOﬁ U3 HUX YYacChl U3 HUX
aTTecTanyy no AUCHUIIMHE
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Tema 1. ®usuveckre 0OCHOBBI 30 10 10 20 10 10
cnektpockonuu IIIP
Tema 2. CBepXTOHKas CTPyKTypa 26 8 10 18 8 8
criekTpos JIIP
Tema 3. MUcniosib30BaHUEe KBAaHTOBO- 30 10 10 20 10 10
XUMUYECKUX METO/|0B J1JIs1
VHTepnpeTanuu cnektpos 1P




Tema 4. MeToabl umnyibcHou II1P 20 8 6 14 6 6
CIEKTPOCKONMUU

[IpoMexxyTo4Has aTTecTanus 38 2 4 6 32 32
9K3aMeH
HToro 144 36 36 2 4 78 66 66

6. O6pa3oBaTe/ibHbIe TEXHOJIOTUM:
-IpMMEeHeHHe KOMIbIOTEePHBIX CUMYJIITOPOB, 00pab0TKa JaHHBIX HA KOMIIBIOTEPAX, UCI0JIb30BaHHE KOMIIbIOTEPHBIX IPOrPaAMM,
yIpaBJAAKLIMX NPUOOPaAMU;
-UCI0JIb30BaHUE CPeJCTB AUCTAHLMOHHOTO CONPOBOX/AEHUS Y4eOHOr 0 NpoLecca;

-penojiaBaHve JUCHUIIMH B opMe aBTOPCKUX KypCOB 10 MPOrpaMMaM, COCTaBJIeHHBIM Ha OCHOBe pe3y/IbTaTOB UCCAeJ0BaHUMN
Hay4YHbIX WKoJ MI'Y.

7. Y4e6HO-MeToAUuYeCKHEe MaTepHaJibl JJIs1 CAMOCTOSATE/TbHOU Pa6oThI O AUCIUILIMHE (MOIYJII0):
CamocTosiTe/IbHast paboTa IPOBOJUTCS B COOTBETCTBUH C 3aIaHUSMH, MOJIYYa€MbIMHU CTYZE€HTaMH BO BpeMs JIEKI[UH U CEMHUHAaPCKUX
3aHATHH. CaMocTosITe/IbHAsA paboTa CTYJEHTOB 00ecreYyrnBaeTCs 0OCTYNOM K ceTH UHTepHeT U 6a3aM JlaHHBIX.

8. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM Y BCIOMOTaTeJbHOM Y4eOHOU IMTEPATYPhbl KO BCEMY KYpPCY
OcHoBHasdA JMTEepaTypa

1. Beptn k., Boaton [Ix. Teopus u npaktudeckue npuioxenusa metoza JI1P. M.: Mup, 1975.
2. JKcllepMMeHTa/IbHble MeTO/ibl XUMUU BbICOKUX 3Heprui / [log pexn. M.A. MenbHukoBa. M.: MT'Y, 2009.

Jlono/IHUTe/IbHAA JIUTepaTypa
1. Mexeuxuit C.A., KotoB A.I',, Mununuyk B.K., Porunckuii B.A., Tynukos B.U. II1P cBo60AHbIX pa/jUKaOB B paiuallMOHHON XUMUU.
M.: Xumusg, 1972.
2. Feldman V. Organic radical cations and neutral radicals produced by radiation in low-temperature matrices. In: EPR in solids. Trends
in Methods and Applications /Eds.: A. Lund, M. Shiotani. Kluwer, Dordrecht, 2003, P. 363 - 406.
3. 3y6apeB B.E. MeTo/, ciHOBBIX JIOBy1IEK. [I[puMeHeHre B XMMUH, 6M0J10TUH, MeguLiuHe. M.: MI'Y, 1984.




e MaTepua/bHO-TEXHHUUYECKOE 0OecnieueHre: CleldalbHbIX TPeOOBAaHUM HET, 3aHATUS MPOBOASATCSA B 00bIYHOW ayAUTOPUH,
OCHAllleHHOM JJ0CKOM U MeJIoM (MapKepaMH)

9. fI3bIK mpenojaBaHUsl — PYCCKUU

10. [IpennogaBaresnu:
®enbaman Bragumup UcaeBuy, npodeccop, A.X.H.

®OoHABI OLIEHOYHBIX CPECTB, HE06X0AMMbIe /ISl OLLeHKH pe3y/IbTaTOB 00yYeHus

O6paBU,bI OL€EHOYHBIX CPeACTB AJIAd TEKYLero KOHTpPOJIAd YCBO€HHUA MaTepHuaJia U HpOMe)KYTO‘IHOI‘/JI aTTeCTallhuH - 9K3aMeHa. Ha sk3ameHe
nmpoBepdaeTcd JOCTHXKEHHE ITPOMEXKYTOYHbIX MHAWKATOPOB KOMHeTeHHHﬁ, NnepedrcCJIEHHbIX B m.2.

Bomnpocel k 3Kk3aMeHy
1. Knaccudukanusa pajMKaaoB U MOH-paJiuKaaoB. MeTozbl nosydeHusa. O6pa3oBaHKe paJiuKaJ0B U HOH-paZiMKaJIOB B paJUalHOHHO-
XUMHYEeCKUX NMpoLeccax.
2. dusnyeckue ocHOBbI ciekTpockonuu 3P, IpdekT 3eemaHa.
3. OcHoBHbIe NpUHLUIBI peructpanuu cnekTpoB IIIP. OcobeHHocTH IP-cieKTPOCKONMUYECKOT0 3KCIEPUMEHTA. BiiusiHue TeMnepaTyphbl.
4. IIpoucxoxeHrue aHM30TPOITHOTO U U30TPONHOT0 CBEPXTOHKOr0 B3auMoeuctBud. CBA3b KoHcTaHT CTB ¢ pacnpesesieHneM ciiHOBOU
IJIOTHOCTH.
5. CnexTtpbl 3P p-3/1eKTPOHHBIX OpraHUYeCKUX pajuKaioB. CooTHouleHHs: Mak-KoHHe1a, BOSMOXXHOCTU U OTPAaHUYEHUS UX
MCno/1b30BaHusA. CpaBHeHHe C KBAHTOBO-XMMHUYECKMMHU pacyeTaMHu.
6. JyleMeHTapHas Teopys WHUPHUHbI JIMHUH B cieKTpax JIIP.
7. lunamuyeckue a¢pdekTnl B ciektpax IIP. [[poucxoxkjeHre 1 IpUHLMIIbI aHAIK3A.
8. Ucnosib30BaHMe MeTO0B MAaTPUYHOUN U30/IALIMHA U HU3KOTEMIIepaTyPHOM CTaOU/IM3ALMHU [ CTaOUIM3aL U
BbICOKOPEaKIIMOHHOCIIOCOOHBIX paiuKaioB. MeTo  ¢ppeoHOBBIX MaTpHIL,
9. MeTo/ CHMHOBBIX JIOBYLIEK. BO3M0OXXHOCTU U OrpaHUY€eHUS.
10. UmnynbcHas JIIP cniekTpockonus (0611Me Mpe/CcTaBJeHUsI U METO/AbI pearu3aluu).
11. MeTopn ontudecku geTektupyemoro IIIP. [IpyuHyUnbl U MITIOCTPAaTUBHBIE IPUMEPBI.



Hpumepm KOHTPOJIbHbIX 3aJIaHUM M 3324 JJid 3K3aMeHa

1. PekoHcTpykyus cnektpa I[P opraHuvyeckoro pajiukajia ¢ HECKOJbKMMU IpyNIaMi MarHUTHO-3KBUBAJIEHTHBIX Si/Iep B NMPEJNOI0KEHUU
uzotpomnHoro CTB (mo BbI6GOpY NnpemnogaBaTeis).

2. OnpefeneHre KOHGOPMALIMU CJI0KHOTO pajiukaja (MU MakpopaJiikasa) u3 ganHoro cnekrtpa II1P (o BeI6opy npemnojaBaTeis).

3. UHTepnpeTanuu pe3y/bTaTOB CEPUU paJAUALMOHHO-XMMHUYECKUX 3KCIIEPUMEHTOB C ucnosb3oBaHueM IJIIP cmekTpockonuu (oAuH U3
BapUaHTOB MO BbIOOPY): a) 3KCIIEPUMEHTHI CO CIIMHOBOW JIOBYLIKOM NPH Pa3/IMYHBbIX KOHLEHTpALUAX; 6) 3KCIepUMeHTbl BO GPPEOHOBBIX
MaTpuIax ¢ perucrpayuei cnektpoB I[P npu pa3iMyHbIX TeMIlepaTypax; B) 3KCIEPUMEHTHI C I0JIMMepaMH, 06JlydeHHbIMHU NIPU pa3/InYHbIX

TeMIepaTypax.

MeToaudeckue MaTepHUuaJabl A4 IPpOBEeACHUA IpoueaAyp ON€eHUBAHUA PEe3yJ/IbTAaTOB OGY‘-[EHI/IH

[[Ikasa olleHMBAaHUS 3HAHUW, yMEHUW U HABBIKOB AIBJISIETCS €JMHOM /1S BCeX AUCLMIIMH (IpUBeJieHa B TabJIULe HUXKE)

IIKAJIA U KPUTEPUHU OUEHUBAHHUA PE3YJIbTATA OBYYEHHUA no aucuuniviie (MoAyJii0)

OneHka 2 3 4 5
PesysbTaT

3HaHUA OTtcyTcTBHE ®parmMeHTapHble 3HaHua | 061Me, HO He CTPYKTYpPUpPOBaHHbIEe CdopmupoBaHHbIe
3HAHUU 3HaHUA CcUCTeMaTHU4YeCKue 3HaHUs

YMmenusa OTtcyTtcTBUE B nesiom ycnemHoe, Ho He | B njesioM ycnemrHoe, HO coZepakalee YcnemHoe v cucteMaTU4yeckoe
yMEeHUH CUCTeMaTHU4YeCcKoe yMeHUe OT/le/IbHBIE TPO0OeJIbl YMeHHe yMeHHe

(momyckaeT HETOYHOCTHU
HeNpUHIMNHAJBHOrO XapaKTepa)
HaBbiku OTcyTcTBHE Hasvuue oTae/bHBIX B niesioMm, cGopMupoBaHHbBIE CdopmupoBaHHbIe HaBbIKHY,
(By1ameHus) HaBbIKOB HaBbIKOB HaBbIKH, HO He B aKTUBHOU popMe IpUMeHseMble [IPU pelleHUH

3a7a4




PE3YJIbTAT OBYYEHHUA
1o AUCHUIIMHE (MOAYJII0)

$®OPMA OLEHUBAHUA

3HaTh: OCHOBHbIE IPUHIMIIBI UHTepIpeTanuy cieKTpoB P cBo60AHBIX pasiuKaloB U UOH-
paZiMKaJioB, CBA3b MeX/Y 3JIEKTPOHHBIM U TeOMeTPUYeCKHUM CTPOeHHUEM PaJUKa/IOB U UX MarHUTHO-
Pe30HAHCHBIMHU XapaKTepPUCTUKAMHU

MepONPUATHUS TEKYLIETO KOHTPOJIS
yCIeBaeMOCTH, YCTHbIHN ONpoC Ha
JK3aMeHe

YMeTb: aHanu3upoBaTh crieKTpbl P pasukaioB ¥ MOH-paAMKaIOB (B TOM YUCIIE — C y4€TOM
JIMHAMUKH )

MepONPUATHUS TEKYLIETO KOHTPOJIS
yCIeBaeMOCTH, YCTHbIHN ONpPOC Ha
JK3aMeHe

ByiazeTh: HaBbIKaMu IpMMeHeHUs cieKTpockonuu IIIP a5 nosydyeHns uHopManMu o MexaHu3Me
XUMHYECKUX NPOLLeCCOB, YCTAHOBJIEHUS CTPYKTYPbl, JMHAMUKH U IPOCTPAHCTBEHHOI'0 pacnpe/eseHNus
paZiMKaJbHbIX U MOH-PaiMKaJbHbIX UHTEPMEAUATOB

MepONPUATHUS TEKYLIETO KOHTPOJIS
yCIeBaeMOCTH, YCTHbIHN ONpPOC Ha
JK3aMeHe




