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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuumnuHa «DU3UKO-XUMUYECKUE METOJAbl HCCIEI0BAaHUS HEOPraHUYECKUX BEIECTBY
BXOJHUT B Iporpammy OakanaBpuara «Xumus» no HampasieHuto 04.03.01 «Xumus» u nzydaercs
B 7 cemectpe 4 xypca. Huctumauny peanmsyer Kadeapa oOmieli 1 HEOPraHMYECKON XHUMUH.
JlucuuiuinHa cocTouT M3 5 paszenoB u 10 TeM M HampaBieHa Ha U3y4eHHE OCHOB (PH3HKO-
XUMHUYECKUX METOJIOB HCCIIeIOBAaHUS BEIIECTB.

Llenbo OCBOEHMSI AMCLMIUIMHBI SBIISETCS O3HAKOMJIEHUE CTYJEHTOB-XMMHUKOB C OCHOBaMH
COBPEMEHHBIX (U3UKO-XMMHUYECKUX METOIOB HccienoBaHUs. J[1s MOCTHXKEHUs MOCTaBIEHHOU
LEJIA BBIJICJIAIOTCS TaKUe 3a/la4d Kypca, KaK MoJydeHrne (yHIaMEHTAIbHBIX 3HAHUH O TEOpUHU H
MpaKTUKe (PU3MKO-XUMUYECKHX METOJOB aHalu3a BEIIECTB, OCHOBHBIX 3aKOHOMEPHOCTSX,
JeKAIIUX B OCHOBE METOJOB, HUX CBS3H C COBPEMEHHBIMH TEXHOJOTHUAMH, OCOOCHHOCTSAX
9KCIIEPUMEHTAJILHON peann3alud METOI0B.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoeHre MUCHMIUIMHBI «DPUBHKO-XUMHYECKHE METOAbl HMCCIICIOBAHUS HEOPTaHWYECKUX
BEIIECTBY HAIPABICHO HAa (POPMHUPOBAHUE y OOYUAIOMIUXCS CICAYIOMUX KOMIETCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuUxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIIMT

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

VYK-1.1 Anamusupyet 3agady, BEIICISA e 0a30BEIe
Crnoco0eH OCYIIECTBIATh TTOKCK, |COCTAaBIIIONINE;;
KpuTH4Yeckuid aHamu3 u cuaTe3 | YK-1.2 Onpenenser u pamxupyeT HHOOPMAIIHIO, TpeOyeMyo s

VK-1 nH(OpMaLUH, TPUMEHSThH pelIeHus TOCTaBICHHOH 3aa4H;;
cucTeMHBbIH oxon Juist petenns |YK-1.5 AHanu3upyet U KOHTEKCTHO 00padaThiBaeT HHPOPMALIHIO
MIOCTaBJICHHBIX 3a7a4 JUISl pELLICHNUS! TIOCTABJICHHBIX 33J1a4 ¢ (JOPMHUPOBAHHEM

CcOOCTBEHHBIX MHEHHH U CYXKJISHHH;,

I1K-1.1 [ToHnmMaeT OCHOBHBIE ITPUHITUIIBI, 3aKOHBI, METOIOJIOTHIO
N3y4aeMbIX XUMUYECKHUX TUCIUIUINH, TEOPETUIECKHE OCHOBBI
(uzrueckux u PU3NKO-XUMHUYECKUX METOJIOB HCCIIEIOBaAHNS;
ITK-1.2 Ucnonb3yer pyHaaMeHTaNbHbIE XUMUYECKHE TIOHSTHUS B
cBoeil mpodeccoHaNbHOMN eSITeILHOCTH;

[IK-1.3 UxTepnperupyer nojydeHHbIe Pe3yabTaThl, UCHOIb3Ys
0a30BbIe MTOHATHS XUMHYECKUX JIMCIUILINH;

Croco0€eH UCII0Ib30BaTh
HOHy‘IeHHLIe 3HAaHUA
TEOPETHYCCKIX OCHOB
(byH/IaMEHTABHBIX Pa3/IesioB
XUMUH [PU PELICHUH
podeCCHOHANBHBIX 33/1a4

[K-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuummmHa «PU3NKO-XUMUYECKUE METOABI MCCIENO0BAHUS HEOPraHMYECKUX BELLECTB)»
OTHOCHUTCSI K 4acTd, (GopMUpYeMOM YydyacTHHKaMH 0Opa3oBaTelIbHBIX OTHOLIEHUN Onoka 1
«Aucuuminael (MOIymH)» 00pa30BaTeIbHOM MPOrpaMMBbI BBICIIETO 00pa30BaHUS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIJIAHUPOBAHHBIX  PE3YJIbTATOB OCBOECHUSA JIUCHUIUIMHBI  «DPU3MKO-XMMHYECKHE METOJbI
UCCIIEIOBAaHMSI HEOPTaHUYECKUX BELIECTBY.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL




HIngp

HanmeHnoBanue
KOMIIETEHIIHH

IIpenmecrByromue
JAUCHHILTAHBI/MOYJIH,
MPaKTHKH*

Mocaenyromue
AUCHMILTAHBI/MORYJIH,
NMPaKTHUKH*

YK-1

Crioco0eH oCyIIeCTBISTh
MOUCK, KPUTHUYECKUHN aHAIIH3
U cuHTE3 MHPOPMAIIH,
MMPUMCHATH CUCTEMHBIN
MOJXOJ ISl pELICHUS
MOCTABJICHHBIX 33129

VYueOHast MPaKTHKa;
Maremaruxka,;
dusuka;
[{udpoBas rpaMOTHOCTE;
Heopranunueckas xumus;
AHanmuTndeckas XUMHS;
Opraanyeckasi XMMUS;
dusnyeckas XUMus;
CrpoeHne BeIIeCTBa;
OCHOBBI KBAHTOBOI XHMHU;
Beeoenue 6 xumuro
KOOPOUHAYUOHHBIX COeOUHeHU *™;
OcHosbl Hanoxumuu **;
Xumust nexapcmeenuvix
seujecme**,
BBeenue B CrienuanbHOCTh;
Ipodsunymeuiii Excel*™;
OcHOBbL RPOSPAMMUPOBAHUS HA
Python**;
Hugpoepaghuxa u mexnonoeus
npeseHmayuti **;

SOL. Hauanvnoui kypc**,
Python ons ananusa oannvix**;
Lugposvie oenosoie
KOMMYHUKayuu **,
JIOTOTHUTENBHBIE PA3/IEIIbl BRICIICH
MaTEMaTHKH;

N36paHHbIe rI1aBbl XUMUH;
DKCHepUMEHTAIbHbIE METOIbI
HCCIICIOBAaHUS B XUMUH;
IIpenaunioMHas NpakTUKa;

[K-1

Crnioco0eH HCIoIb30BaTh
MOJIyYCHHBIC 3HAHUS
TEOPETHYCCKIX OCHOB
(hyHIaMEeHTaTBHBIX
pa3zenoB XUMHUH MIPH
peleHIH
podeCCHOHANBHBIX 33/1a4

Y4eOHas mpaKkTHKa;
Heopranmnueckas xumus;
AHanuTAYecKast XMMUS,;

Opraanyeckasi XMMUS;
dusnueckas XUMU,
XuMHuuecKast TEXHOIOTHS;
Beejenue B ClielMaIbHOCTE,
CrpoeHue BeIeCTBa;
OCHOBBI KBAHTOBOU XUMHH,
BricokomoiiekynsipHbie
COEIMHEHUS,
Beseoenue 6 xumuro
KOOPOUHAYUOHHBIX COeOUHeHUl *™;
OcHoebl HaHoOXUMUU *™;
Xumus nexapcmeenuvix
seugecme**,

Hayuno-uccnenoBarenbckas
pabora;

IIpenaunioMHas NpakTHKa;
N36paHHbIe TTIaBbl XUMUH;
DKCTepUMEHTAIBHBIE METO/IbI
HCCIIEIOBAHUS B XMMHH;

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO

** - 3JIEKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO0mas TpyA0eMKOCTh AUCHHUILTUHBI «DU3MKO-XUMUYECKUE METOIbl MCCIICOBAHMS HEOPTaHWYECKUX BEIISCTB» COCTABISIET «4» 3adeTHBIC
CIUHUIIBI.

Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00PA308aMENbHOU NPOSPAMMbL 8blCUIC20 00pA308aHUSL OISl OYHOU (HOPMbL
00yueHus..

Bua yue6Hoii padoThl BCETO, ak.u. CeMec7T pCE)
Konmaxmmnas paboma, ax.u. 12 12
Jlexrmn (JIK) 36 36
JlabopaTopHusie pabots (JIP) 36 36
IpakTnueckue/cemunapckue 3auatus (C3) 0 0
CamocmosmenvHas paboma 0by4aowuxcs, ax.u. 72 72
Konmponw (sx3amen/3auem ¢ oyenxou), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHIITHHBI aK.4. 144 144
3a4.e1. 4 4




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5.1. Codeporcarnue oucyuniunsl (Mo0yis) no suoam y4ebHou pabomol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Pazgen 1

PenTrenoabcopbumonnas
cnekrpockonus EXAFS /
XANES

11

Omsmueckne 0cHOBHI criekTpockornu EXAFS.
Mertons! m3mepennss EXAFS, ucrons3zyemoe
000pyI0BaHHE: PEHTTCHOBCKHE MOHOXPOMATOPHI,
JETEKTOPBIL.

JIK

1.2

OcuoBsl Teopun criekTpockomnud XANES.
HccnenoBanne 10KaabHOM aTOMHOU U AIEKTPOHHOU
cTpykTypbl MeTooM XANES cnektpockonuu.

JIK, JIP

1.3

Omnpenernenus GopMaTbHON CTEIICHH JJIEMCHTA B
uccienyemMoM coennHeHU. COBMECTHBIN aHaIN3
EXAFS u XANES.

JIK, JIP

Paznen 2

MarnoyrioBoe paccesHue

21

DyHIaMEeHTalIbHbIE OCHOBBI METOJIa MaJIOYTJIOBOTO
paccesaHus, CBsI3b CTPYKTYPHBIX XapaKTEPUCTUK
o0pasiia ¢ KpUBOW paccesiHusl, OCHOBHBIC CIIOCOOBI
1 TIPUEMEI TIPH TIPOBEACHUHN 00paTHOTO
mpeoOpa3oBaHusl.

JIK

2.2

OCHOBHEIE XapaKTCPUCTHUKHU U 0COOEHHOCTHU
3KCH€pHMeHTaHLHOI>i peajin3any MCTOJ1a HA
J'Ia60paTOpHLIX PCHTICHOBCKUX UCTOYHUKAX U C
HCIIOJIb30BAHWEM CHHXPOTPOHHOI'O U3JTYYCHHS.

JIK, JIP

Paznen 3

ITopomxoBast
Iu(pakTOMETpHs

3.1

TeopeTHyecKie OCHOBBI pEHTTCHOBCKOM
Judpakuuy. DIIEKTPOHHAs M HEHTPOHHAs
Judpakiusl.

JIK

3.2

OTauyne MOPOLIKOBOI'O M MOHOKPHCTAIBHOTO
9KCIIEPUMEHTOB, NIEPEKPhIBAHNE TUKOB. YIIUpEHHE
MTUKOB ¥ MPUYUHBI €ro MosBjieHus. HaummpoBanue
J(paKkTOrpamMM.

JIK, JIP

Paznen 4

PentrenocTpyKkTypHBbIi
aHanm3

41

CoBpeMeHHbIE HHCTPYMEHTAJIBHBIE METO B
PEHTIeHOCTPYKTYPHOTO aHanu3a. Beibop
M3JIYYSHHS] K €r0 MOHOXPOMAaTH3aIHsI.

JIK

4.2

Perucrpanust peHTTeHOBCKOTO M3Ty4eHHUS.
Pentrenosckue qudpakromerpsl. O61IHE STAITBI
pacun(ppOBKH U YTOUHEHUS KPUCTAIIIMIECKON

CTPYKTYPBL

JIK, JIP

Pazgen 5

BenkoBas
KpHucTaorpapus

5.1

Oco0eHHOCTH MOHOKPHUCTANIBHOM AU paKIK Ha
Oenkax: mpoOIeMbI MOTYYEHHsI IPernapara;
paanaIioHHOE pa3pylleHue (IPUYUHBI TOSBICHUS,
croco0bl 60PHOBI U UCTIOIL30BaHNE B CBOUX
eJIs1X); YCTAHOBKA M COOP JAHHBIX.

JIK, JIP

npaxmuttecxue/cemuﬁapcxue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuveckoe obecneuerue OUCYUNIUHBL

* _ sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omsl; C3 —

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnann3npoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanme, I1O u
MaTepHaJbl 1J1 OCBOCHUSA

JUCIIUIIINHDBI
(Ipu HEOOXOAUMOCTH)
Ayautopus IJ1s NPOBEAECHUS 3aHITHI Kommiaext
JlexunonHnas YAUTOPUA 1 POBCA o
JIGKIITMOHHOTO THUIIA, OCHAIIICHHAS CIIeLIMATIM3UPOBAHHOM




KOMIUIEKTOM CHEIMaIM3UPOBAHHON MeOemnH; | MeOesH; cTallMOHapHBIN

JIOCKOM (9KpaHOM) U TEXHHYECKUMU MYJIbTUMEIUNHBIN
CpeliCTBaMH MYJbTUMEINA IPE3CHTALIUM. MIPOEKTOP, CTAIMOHAPHBIN
9KpaH
PentrenoBckuit

JU(GpaKTOMETp JIIs
MOJIMKPUCTAIITIICCKIX
uccinenoBanuii JIPOH-7,

AynuTopus Ui IpoBeIeHUS Tab0paTOPHBIX
paloT, MHAMBUAYAIBHBIX KOHCYIbTALIUH,
TEKYILEro KOHTPOJISI U TPOMEKYTOUHOMN

JlaGoparopust [Taker
aTTecTalliu, OCHAIICHHAs KOMIUIEKTOM
. CHEIHAIN3UPOBAHHBIX
CHEIMATTM3UPOBAHHON MeOeH 1
IporpaMM IS pacyera
000pyI0BaHUEM.
KPUCTATIOXUMHUYECKHUX
XapaKTePUCTHK
. Komnrerotep / HOYyTOYK €
AyIuTOpHs U CAMOCTOSTENIbHON PabOTHI P YTOYK
JIOCTYyIIOM K cetn VIHTepHeT
oOyuaromuxcs (MOKeT UCTIOTIB30BaThCS AJIs
s . U DJIEKTPOHHO-
. | IpOBeIEHUs] CEMUHAPCKUX 3aHATHH U .
CaMOCTOSITENIbHOM . 00pa3oBaTeNIbHOM cpeie
KOHCYJIbTAIIi1), OCHAILIIEHHAs! KOMILIEKTOM
paboThI . YHuBepcurera, Opaysep,
CHeIMaIu3UPOBAHHON MeOen U
KoMIIbroTepami ¢ goctynoM B OMOC 1O s npoemotpa PDF,
P Y MS Teams

* - ayAuTOpHS I CaMOCTOATENFHON paboThl oO0yvatontixcs ykaspiBaercss OBA3ATEJIBHO!

7. YYAEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJIMHbBI

Ocnoeénas numepamypa:

1. CunxpoTtpoHHOe usznydeHue B ciekrpockonuu / B.B. Muxaiinun — M.: HUUSA® MI'Y,
2007. - 161 c.

2. EXAFS- cniektpockonust / [1.1. Kouy6eii, FO.A. ba6anos, K.1. 3amapaesB u np. —
HoBocubupck, Hayka, 1988. — 306 c.

3. M.A. Ilopaii-Kommu. OCHOBBI CTPYKTYpHOT'O aHAJIN3a XUMUUYECKUX COEIUHEHNN, M.:
Bricmiag mkona, 1989. — 192 c.

Llononnumenvnas raumepamypa:

1. Pentrenorpaduueckuii u anekTpoHHO- ontuueckuit ananus / C.C. ['openuk, F0.A.
Ckaxos, JI.H. Pacropryes — M.: MUCHUC, 2001. — 328 c.

2. TeopeTHKO-TpyNIOBbIE METO/bI B JUPPAKIIUOHHBIX UCCIEOBAHUSIX CTPYKTYPHI U
coiictBa TBepAbIX Ten / A.C. Umtommn, E.H. OBunnnukoBa — M.: U31-Bo Mock. yH- Ta, 1996.

3. Armel Le Bail. Kypc nekmuii no peHTreHOCTpYKTYpHOMY aHaJIN3y, pyKOBOJCTBO IO
nosab3oBaHuio SDPD-D (6a3a gaHHBIX MO ONPEENICHUIO CTPYKTYPBI U3 IaHHBIX 110 MOPOILIKOBON
mudpaximn). http://www.ccp14.ac.uk/ccp/web-mirrors/armel/tutorials.html

4. dusnyecKue MeTo bl UCCIIEI0BaHMs B XUMHUH : Y4ueOHUK 15 By30B / FO.A. TlenTun,
JI.B. Bunkos. — M.: Mup, 2009, 2012, — 683 c. - ISBN 978-5-03-003770-7 : 680.00.

5. ®usnueckue MeTo/Ibl UCCiel0BaHUs Heopranuueckux BemiectB [Tekct]: Yue6HOe
nocobue yist By30B / bannueBa Tamapa ['eopruesna; [lox pen. A.b.Hukonsckoro. — M.:
Axanemus, 2006. — 448 c. — (Briciiee npodeccuonanbHoe o0pazoBanue. EcTecTBeHHBIC HAYKH).
- ISBN 5-7695-2261-5 : 290.40

6. ®uznyeckue meroanl B xumuu [Tekct]: B 2-x Tomax. T.1 / [Iparo Paccemn; Ilep. ¢ anr.
A.A. ConosesinoBa / [Tog pen. O.A. PeyroBa. — M.: Mup, 1981. — 422 c.

7. ®uznyeckue meroanl B xumuu [Tekct]: B 2-x Tomax. T.2 / [Iparo Paccemn; Ilep. ¢ anri.
A.A. ConosesinoBa / [Tog pen. O.A. PeyroBa. — M.: Mup, 1981. — 456 c.

Pecypcwr ungpopmayuonno-menexommyHuKrayuoHHou cemu « Anmepnemy»:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JIOCTYII

Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB




- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PYJIH
http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6ubimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHCynapTaHT cTyeHTay www.studentlibrary.ru
- OBC «Tpounkuii mocT»
2. ba3bl JaHHBIX ¥ TTOMCKOBBIE CUCTEMBbI
- DIIEKTPOHHBIN (HOH/T TPABOBOM ¥ HOPMATUBHO-TEXHUIECKOW JOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a gmanubpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanst 018 camocmosmensHol pabomsl 00y4aOWuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYIA ™!
1. Kypc nexuuii no aucuuruimie « PU3nKo-XUMHUYECKHE METO bl HCCIIEIOBAHUS
HEOPraHUYECKHUX BEILIECTBY.
2. IlpezenTanuu K Kypcy JEKIUil Mo quciuuiiniHe «DU3uKo-XUMUYECKUE METOIbI
MCCJIEI0BAHNS HEOPraHUYECKUX BELIECTBY.
3. MeTtoauieckue yKa3aHus JUIsi 00YJIArOIIUXCS TI0O OCBOCHHUIO TUCIUILTUHEI «DU3UKO-
XUMUYECKHE METObI UCCIEIOBAHUSI HEOPTaHUYECKUX BELECTBY.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenatTcs B COOTBETCTBHUHM € JEMCTBYIOLUM NOPsAKOM Ha cTpanule aucuuiuinisl B TYHUC!



PABPABOTYMUK:

3aBenyronmii kageapoit oomei u
HEOPraHUYECKON XUMUU

Xpycraies Bukrop
HuxonaeBuu

Jonoxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyronmii kageapoit oomei u
HEOPraHUYECKONH XUMHUHU

Tloonuce

Damunus U.0.

Xpycraies Bukrop
Hukonaesuu

Jonoscnocms BYIT

PYKOBOJIUTEJIb OII BO:

3aBenytromuii kageapoii ooueit u
HEOPraHUYECKOW XMMHUHU

Tloonuce

Damunus U.0.

Xpycranes Bukrop
Hukonaesnu

Honocnocms, BYIT

Hoonucw

Damunus 1.0.



