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AHHOTanus padoyeil NporpaMMsl

HuciummHa «CTpoeHHUE HEOpPraHMYECKUX BEIIECTB)» OTHOCUTCS K BapUaTUBHOM 4YacTH
npodeccuonanbHoro (cnenuanbaoro) nukiaa OOIT mo cnenuansHocTH 020201 «DyHIaMeHTaIbHAs
U TIpuKianHas xumus» JucuumiuuHa peanusyercss Ha @DakylbTeTe €CTECTBEHHBIX HAyK
®denepanbHOr0 TOCYJapCTBEHHOIO aBTOHOMHOIO 0OpPa30BaTENbHOIO  YUPEKICHHUS BBICILETO
oOpazoBanusi  "HoBocuOHMpCKMiT ~ HAIMOHAJIBHBIA  MCCIENOBATENbCKHA  TOCYHapCTBEHHBIN
yauBepcutet" (HI'Y) kadenpoit HeopraHmaeckoi XuMHuH.

Llens Kypca naTh CTyAeHTaM 0a30BbIC 3HAHUA B 00JIACTH (YHJAMEHTAIBHBIX CBOWCTB U OOIINX
3aKOHOMEPHOCTEM,  Ha  KOTOPbIX  OCHOBAHO  pa3BUTHE W  IIPUMEHEHUE  METOJOB
BBICOKOOHEPTeTUYECKONM  CIEKTPOCKONMHM IMPUMEHUTENBHO K M3YyYEHHIO DJJIEKTPOHHOHM H
IIPOCTPAHCTBEHHOM CTPYKTYPBI PAa3JINYHBIX BEIIECTB U MaTEPUAJIOB.

JucuumnirHa HaneneHa Ha (GOpMUpPOBaHKE Y BBITYCKHUKA OOIIEKYJIbTYpHBIX KoMmneTenuuii: OK-
18; mpodeccuonanpabix kommnerenuuii: [TK-1, ITK-5, T1K-6, I1K-7, TIK-11, ITK-20.

CoBpeMeHHbIE METOJIbl M3YUEHHUS U aHaliu3a Pa3IMUHBIX HEOPraHMYECKUX W OPraHM4eCKHX
BEILIECTB U MAaTE€pPHAJIOB HAa UX OCHOBE 0a3UpyIOTCS Ha MCIOJIb30BAHUU SIBICHUH B3aUMOJIEHCTBUS
M3Y4aeMbIX BELIECTB C TIOTOKOM JIEKTPOMArHUTHOI'O U3JIy4YEHUSI U IOTOKOM 3JIEKTPOHOB.

OnpeneneHue napaMeTpoB M3IYyYEHUS WM YacTHLl, MOSBISAIOLIMXCA B pe3yibTare
B3aMMOJICHCTBUI M3y4yaeMOro BEILECTBAa C MEPBUYHBIM H3JIYyYEHHEM WJIM MOTOKOM YacTHll, JaeT
MH(OPMALIMIO O COCTaBe, IPOCTPAHCTBEHHOM U 3JIEKTPOHHOM CTPYKTYpe BELIECTBA.

B mporpamme kypca «CTpoeHue HEOPraHNIECKUX BEIIECTBY» PACCMOTPEHBI (PU3HUYECKHE SBICHHS
U TEOPETHYECKHE MOJENIH IPOLECCOB, NPOTEKAIOIMUX IPU B3aUMOJEHCTBUM DPEHTIEHOBCKOTIO,
yIbTPadUOIETOBOTO M3IYyYCHHd, a TakKe IIOTOKAa JJIEKTPOHOB C BEIIECTBOM: IIOTJIONICHUE,
SMHCCHUS, paccesiHue, TUGPaKIus U T.1.

PaccmoTpensl poriecchl peHTIeHOBCKOW AMHCCHH, (hiyopecueHuu GpoToanekTpoHHord u Oxe-
JJIEKTPOHHOW 3MHUCCHH, MO3BOJSIOIIME IMOJYYUTh HH(OpPMALUI0 00 3JIEKTPOHHOM CTPOEHHM U
IPUPOJIE XMMHUYECKOH CBSI3U B U3Y4aE€MbIX OOBEKTaX.

B HacTosmee BpeMsi METOJbI BBICOKOIHEPTETUUECKON CIEKTPOCKONMM B CBA3HM C IOSIBICHUEM
MOIIIHBIX MCTOYHHKOB CHHXPOTPOHHOTO HM3IYyYEHHUS HAXOAAT CaMO€ IHIMPOKOE MPUMEHEHHE IS
U3Yy4YEHHs] DJIEKTPOHHOTO CTPOEHHUS KPHUCTAIIMYECKUX M aMOp(HBIX BEIIECTB U MaTepHasoB,
CTPOEHUS JKUJKOCTEN U pacTBOPOB. B 3T0il cBsI3u B paccMaTpuBaeMoM Kypce 00ibIlIoe BHUMAHHE
YIEISAETCS UCCIEN0BAHNUAM C IPUMEHEHUEM CUHXPOTPOHHOTO U3TYy4YECHHUS.

[IpenogaBaHue MUCHUIUIMHBI MpeAycMaTpUBaeT cienyromue (Gopmbl OpraHu3alu y4eOHOro
npoliecca: JIEKLIUU, CEMUHAPCKUE 3aHATUS, KOHCYJIbTALlUU, CAMOCTOATENbHAs paboTa CTYyIeHTA.

PesynbpTaToM npoxoxkieHus AMCHUILINHBI SBJISETCS UTOTOBasi OLEHKA MO MATHOAIILHON IIKaJie
(9K3aMeH).

IIporpamMmmMoi TUCUMIUIMHBI IPEAYCMOTPEHBI CIEAYIOIINUNA BUJ KOHTPOJIS:

HtoroBelif  koHTposib.  MTOroByro  oueHky 3a ceMmecTp  (IOJOXHUTEIbHYIO — WIH
HEYJIOBJIIETBOPUTEIBHYIO) CTYJIEHT MOXET MOIYYUTh HAa SK3aMEHE B KOHIIE CEMECTpa.

OO0mast Tpyl0OEMKOCTh AMCLMIUIMHBI COCTaBIseT 5 3aueTHbIX eauHul, 180 akanemuueckux
yacoB. [Iporpammoii AUCHUIIMHBI MPEAYCMOTPEHBI 36 4acoB JIEKIIMOHHBIX, 54 ceMUHApCKuX, 54
Yaca CaMOCTOSITeNIbHOW paloThl CTYJIEHTOB, BKJIIOYas KOHCYJIbTAIlMM, 32 yaca Ha MOJTOTOBKY K
9K3aMeHY U 4 Jaca Ha ero MpoBe/ICHHUE.




1. lesiu 0OCBOEHUSA TUCHUTIUHBI

Kypc «CtpoeHrne HeOpraHHYECKUX BEIIECTB» IpeJHAa3HAueH Ui MOJATOTOBKU CIICUAINCTOB,
o0Jafaomux 3HAaHUSAMHA IO TPUMEHEHHIO METOJIOB PEHTI'€HOBCKOH, PEHTTeHO3JIEKTPOHHOM, Y d-
AIIEKTPOHHON crHekTpockonuu. Llens mpeamera — HayduTh OYAYHIMX CHELHAIMCTOB DPELICHUIO
BCTAIOUIUX TMepe]] HUMH 3aJad M0 MHTEPHpeTalud W aHaliu3y JaHHBIX, MMOJYYEHHBIX METOAaMH
PEHTTCHOBCKOW AIMHMCCHOHHOM M aOCOPOIMOHHOW CIIEKTPOCKONHMH, METOJIaMU PEHTTEHOBCKOM
doToanekTpoHHoi crnekrpockonuu (PD®OC), merogom ynbTpaduoneToBOr (POTOIIECKTPOHHOU
cnekrpockonuu *Y®DC), merogom Oke-CreKTPOCKOIIHH.

2. MecTo aucuuminnsl B crpykrype OOII

Hucunmmna «CTpoeHre HEOPraHMYeCKUX BELIECTB» SIBIISETCS 4YacThiO MPO(ECCHOHAIBLHOTO
(cnenmanpHOro) 1Mkia OOII, BapumaTtuBHas 4dacTh (oOmenpodecCHoHAbHBIE JAUCIHUIUIMHBI), TI0
cnenuanbHocT 020201 «DyHaameHTanbHas U NPUKIAAHAST XUMUS.

Juctunnmna «CTpoeHne HEOpPraHMYeCKHX BEIIECTB» OMUPAETCA Ha CIEeNYIOIIME AUCIMITTUHBI
maauou OOIT:

e MaremaTUYECKUI aHAIIN3;

e Bricmas anreOpa (MuHEHHAS anreOpa, aHATUTHIECKAs TEOMETPHS);

e Ousuka (MEKTPOMArHUTHOE M3ITydeHHUE, KYJIOHOBCKOE B3aMMOICHCTBHE, TU(DPAKIIHS);

e Heopranuyeckas u opraHudeckass XUMusi (CTPOCHHE U CBOMCTBA aTOMOB, MEPHOIUYECKUMA
3aKOH, CTPOCHHE MOJICKYJI);

Opranuueckas XUMUS (TCOPUST XUMUIECKOM CBSI3U, CTEPEOXUMHS);
o ®dusnueckas XxuMus (IPUPOIa XUMUYECKOM CBSI3U B MOJIEKYJIAX U KPHUCTAJIaX, XUMUYECKas
TEPMOJMHAMHUKA, (a30BbIE AUATPAMMEI);
e CrpoeHue BemecTBa (DJICKTPOHHBIE KOH(HUrypanmud aTOMOB W HMOHOB, THOpHIU3AIMS,
AIIEKTPOHHBIE TIEPEXO/IbI);

TakuM 00pa3om, NaHHBIM Kypc JIEKIUI Oa3upyeTrcs Ha MPOWIEHHBIX paHee IUCIHUILINHAX,
BXOJMLIMX B Y4YEOHBIM IJaH €CTECTBEHHOro (haKylbTeTa YHHUBEPCUTETA, MPEXKAE BCEro XHUMUHU,
MaTeMaTUKHU U (PU3UKH.

PesynbTarsl ocBoeHMs AUCHUILIMHBI «CTpOeHHE HEOPraHUYECKUX BEIECTB» HCIOJIb3YIOTCS B
cienyomux aucuuuiniax ganHoi OOIT:

e Teopernueckue U IKCIIEPUMEHTAIILHBIE METO bl UCCIIEIOBAaHUSI B HEOPTAaHUYECKOW XUMUM;

o DyHKIMOHABFHBIE MATEPUATIBL;

e HayuHo-uccnenoBarenbckas IpPaKTHKA;

e lToroBas rocynapcTBEHHas aTTeCTaLUs.

3. Komnerenuuu odyuarouerocsi, ¢popmupyembie B pe3yjabTaTe OCBOEHUS] THCHHMIIMHBI
«CTpoeHHe HEOPTAHMYECKUX BEIeCTBY
B pe3yibTare OCBOCHHS IUCHUILTHHBI «KOOpIWHAIIMOHHAS XUMHS» OOYYAIOUIHICS JIOJDKSH
001aaTh CIEIYIONMMHA KOMIICTCHIHSIMH:
e OOwmeKyJIbTYpPHbIC KOMIIETCHIIUN:
® 3HAHUEM OCHO8 0el08020 0OWeHUs U CHOCOOHOCIbIO pabomMams 6 HAYYHOM KOJLIeKMuee
(OK-18).
o IIpodeccuonaibHbIe KOMIETEHIIHH:
® JOHUMAHUEM CYWHOCU U COYUATbHOU 3HAYUMOCIU Npogheccull, OCHOBHbIX NEPCHREKMUE U
npoobnem, onpedensiouux KOHKpemuyto obracme oesmenvrocmu (I1K-1);
® 3HAHUEM OCHOBHbLIX IMAN08 U 3AKOHOMEPHOCMEl PAa38umus XUMu4eckou HayKu, Hanuduem
npeocmaeneHuii. 0 cucmeme  (YHOAMEHMANbHLIX — XUMUYECKUX  NOHAMUL U
MEMOOON0UYECKUX ACNEeKMO8 XUMUU, POpM U MeMOoO08 HAYYHO20 NO3HAHUSA, UX DOJU 8
00weobpazoeamenvHoll npogheccuoHanbHol nod2omoske xumuxos (IK-5);



® CHOCOOHOCMbBIO  OPUEHMUPOBAMBCA 6  CO30ANWUXCSA  YCIOBUAX  NPOU3BOOCMBEHHOU
oesimenbHoCmu u K adanmayuu 6 Hoewix yciosusx (I1K-6);

® NOHUMAaHUeM HeoOX0OUMOCmU U CHOCOOHOCMbIO Npuobpemams HOGble 3HAHUA C
UCNONb308AHUEM COBDEMEHHBIX HAYYHBIX Memo008 U 6ld0eHueM UMU Ha YpoeHe,
HE0OX00UMOM OJIsl peuleHuss 3a0ay, UMeWuUx ecmecmeeHHOHAYYHoe CoO0epicanue U
BOZHUKAIOWUX NPU 8bINOIHEHUU npogheccuonanvhulx yukyuil (IIK-T);

® 3HAHUeM OCHO8 meopuu QYHOAMEHMANbHBIX pPA30eni08 XUMuu (npedicoe 8cezo
Heop2aHUuyecKol, AHaAAUMUYEeCcKol, OpP2AHUYECKO, Qusuueckotl, XumMuu
BbICOKOMONEKYIAPHBIX ~ COCOUHEHULl, XUMUU OUONOSUYEeCKUX O00BeKMos8, XUMUYECKOU
mexnonozuu) (I1K-11);

® Hanuuuem Onvima NPOPECCUOHANLHO20 YYACMUSL 8 HAYYHLIX OUCKYCCUAX, YMEeHUeM
npeocmaesiaims NOLYYEHHbIE 8 UCCIe008AHUAX Pe3YIbmamyvl 6 8ude Omyemos U HAYYHbIX
nyonukayuii (cmenoosgvle 00KIAObLL, pedepamvl U cmamovu 6 NepuooudecKol HAYYHOU
newamu) (I1K-20).

B pe3ysbTate 0cBOeHUSs AUCHHMILIMHBI 00y4aIOIIUIICA CTYACHT J0JI/KEeH:
- HMMEThb IIPEACTaBICHUE O BO3MOXHOCTU IPUMEHEHHS METOAOB BBICOKOIHEPIETUYECKOU
CIIEKTPOCKOIINH JUIsl HCCIIEOBAHUS 3JIEKTPOHHOTO CTPOCHUS MOJIEKYJI, KOMIUIEKCOB, TBEPABIX TEII,
- HUMEeThb HpEJCTaBICHUA 00 OCOOEHHOCTSX IOJATOTOBKM OOBEKTOB HCCIECIOBaHUS JUIs
MIPOBE/ICHUS HCCIEOBAHNI METOIaMH PEHTTCHOBCKOM M (POTOIIEKTPOHHON CIIEKTPOCKOIHH;
- HMETb TEOPETUYECKUE TIPEACTABICHUS O METOJAaX MHTEpIpeTalul PEHTTEHOBCKUX U
(OTORIIEKTPOHHBIX CIIEKTPOB C MIPUBJICYEHUEM PE3YJIbTaTOB KBAHTOBO- XMMUYECKUX PAaCUYETOB.

4. CTpyKTYypa M coJep:KaHue TUCHUILIMHBI

OO0mass TpyAOEMKOCTh JUCHUIUIMHBI COCTaBJIsIeT 5 3adeTHbIX eauHul, Bcero 180
aKaJeMUYECKUX YaCOB.
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VII. PertreHoBCKMit
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9-10
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Pabounii niian (Mo HeaeJsIM ceMecTpPa).
Ocennuii cemecTp

Henens TeMbl 3aHATHI

CEHTSABPD | Cemunap 1. PeHTreHOBCKHE CIIEKTPbl MHOTOAJIEKTPOHHOI'O aTOMa.

1-1 Henens Bonopononoj060HOCTh peHTIeHOBCKUX CHEKTPOB. PEHTIeHOBCKHE TEPMBI.
OO0pallleHHOCTh PEeHTI€HOBCKHUX CIEKTPOB.

2-s1 Henens Cemunap 2. 3axoH Mo3znu 1151 ypoBHel. 3akoH Moznu s nuauil. Konnenius
skpanupoBanus. [IpaBuna Ciorrepa. CiuH-ay0IeTHI

3-51 Henes Cemunap 3. VIcTOUHUKN PEHTTEHOBCKOTO M3JIydeHHs — TpyOKka. KoHcTpyKinu
TpyOOK 1 K03 pULIMeHT noae3HOro AeucTBusA. CXxeMbl 3JIEKTPOHHOTO TUTAHUS
TpyOKkH. XapakTep U3MEpEeHus: TPyOKOK

4-g Hepnens Cemunap 4. TopMo3HOE pEHTIeHOBCKOe wuzinydeHue . lIpocTpaHcTBeHHOE
pacupeneneHue  TOPMO3HOIO — M3Iy4eHus. VHTEHCMBHOCTH  TOPMO3HOIO
U3JTy4eHUs. 3aKOHbl TOPMOKEHHUS AJIEKTPOHOB B MaTepUaje aHoAA.

OKTSIbPb |Cemunap 5. IIpouecchl NOrIOLIEHN U PacCesiHUS PEHTIE€HOBCKOTO M3JIy4EeHUS

1-1 Henens B BemectBe. Ckauku norjiouieHus. TOHKas CTPYKTypa aTOMOB IOIVIOIICHHUS.
Bopnopononogo6Has MoJeb PpEHTTEHOBCKOTO MOTJIOMIECHUS.

2-suenenss |CemuHap 6. PeHTTeHOBCKME KpPUCTAJUI-MOHOXPOMATOpHl. PeHTreHoBckue
mudpakuonnsle perietku. [IceBnokpuctamibl. CIOUCTbIE CTPYKTYpPhI. 30HHbBIE
m1acTUHbl. CXEeMbl pEHTT€HOBCKUX CIIEKTPOMETPOB.

3-1 Hedens Cemunap 7. PentrenoBckuii Qoroadpdexr. M3mepenue sHepruu CBs3U
BHYTPEHHUX AIIEKTPOHOB CHCTEM. MeTtobl PEHTI€HOBCKOM u
PEHTI€HOSJIEKTPOHHOM ~ CHEKTPOCKOMHM.  3aBUCUMOCTb  JHEPrUHU  CBSI3U
BHYTPCHHUX YpOBHeH OT d>(QeKTHBHOTO 3apsga aroMa U Xapakrepa
KOOPJIMHALIMOHHOT'O OKPYKEHHUS.

HOSABPb Cemunap 8. Xumuueckue CABUTM BHYTPEHHUX PEHTTEHOBCKUX YPOBHEH.

1-1 Henens XUMHUYECKUE CABUTM BHYTPEHHHX PEHTT€HOBCKUX HSMHCCHOHHBIX JIMHHM.
XVUMHYECKHE CIBUTM KpaeB PEHTICHOBCKOro mnoruomenus. OmnpeneneHue
3 PEKTUBHBIX 3apsJIOBBIX COCTOSHUI B XMMHYECKHUX COEJMHEHUSAX Ha OCHOBE
M3MEPEHUS] XUMUYECKUX CIABUTOB.

2-s1 HeeIs Cemunap 9. PeHTreHoBCcKast SMUCCHOHHASI 1 a0COPOIIMOHHAS CTIEKTPOCKOIIHS.
PeHTreHoBCcKHE YMUCCHOHHBIE CIIEKTPBI ABYXaTOMHBIX U TPEXaTOMHBIX
MoJieKyn. TOHKasi CTpyKTypa peHTT€HOBCKHUX 3MUCCUOHHBIX CIIEKTPOB U
ctpoenre B3MO mosneky:i.

3-51 HeneIst Cemunap 10. PeHTreHOBCKHE CIIEKTPHI MOTJIOLIEHUS MOJeKyl. Mozaens Z+1 B
TEOPUHU PEHTIE€HOBCKHUX CIEKTPOB MOTJIOMIEHHUS MOJIEKYJ U KOMILIEKCOB.
OKCUTOHHAsl MOJIENb MOTJIOLIEHUSI.

4-s Henens Cemunap 11. PeHTreHOBCKHE CIIEKTPBI KPUCTAININYECKUX CTPYKTYp. CTpoeHue
BaJICHTHOM 30HBI ¥ 30HBI IPOBOJIMMOCTH 10 PEHTT€HOBCKUM crieKkTpam. [TonHbie
PEHTTEHOBCKUE CIIEKTPBHI.

JEKABPb |Cemunap 12. MeTo1bl KOJIMYECTBEHHOTO PEHTI€HOCTIEKTPAIIFHOTO aHAIN3a.

1-51 Henens MeTo1 BHYTPEHHETO M BHEIIHETO CTaH1apTa.

2-51 HeNeIst Cemunap 13. MeTo1bl KOTUYECTBEHHOTO M KAUECTBEHHOT'O PEHTI€HOBCKOIO
MHUKPO30HIOBOT'O aHAJIN3A..

3-s1 Henens Cemunap 14. MeTtozbl U3y4eHHs CTPOEHHUS U COCTaBa OBEPXHOCTHU TBEPJIBIX

tes1 MeToIoM POOC u Oxe-CneKTpOCKOIMH.




IIporpamma kypca JieKui
CTPOEHME HEOP'AHUYECKHUX BEIIECTB

l. PenTreHoBcKkoe U31y4eHHne H CIEKTPHI

Knaccugukarus nporueccoB B3auMoIeHCTBUSL pEHTTEHOBCKOTO H3JIyUEHHSI C BEIIECTBOM
TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHUE

XapakTepucTU4eCKOe PEHTTEHOBCKOE U3JIyUEHUE

PeHTreHoBCKHE YMUCCHOHHBIE CIIEKTPBI

PeHTreHoBckue CrieKTphl MOTIOLIEHUS

PentreHoBckue GOTO3EKTPOHHBIE CIIEKTPHI

Pentrenosckue Oxe-CreKTpbl

VICTOYHUKH PEHTTEHOBCKOTO U3JIy4EHUs

PentrenoBckue TpyOku. MICTOUHUKN CHHXPOTPOHHOTO U3Ty4eHusl. PEHTreHOBCKHE J1a3ephl
PeHTreHo-ontu4eckue cxemsl CIEKTPOMETPOB ¢ KPUCTAIUI-MOHOXPOMAaTOpaMH U
TU(PPaKIMOHHBIMU PEIIETKAMHU

1. PenTrenoBckas 3MuccuoHHbIe clIeKTPbI (XES-cnekTphi)

XapakTepUCTUKOE PEHTI€HOBCKOE U3yUEHHE

®opma, IUPHUHA U UHTEHCUBHOCTB JINHUU XapaKTEPUCTUYECKOTO CIIEKTpa

XMMHUYECKHUE CIBUTM PEHTI€HOBCKUX AIMUCCHOHHBIX BHYTPEHHUX JIUHUNA. Onpenenenne
3apsA70B aTOMOB B XMMHUYECKHUX COEIUHEHMSIX 110 PEHTT€HOBCKUM 3MHCCHOHHBIM CIIEKTPaM
PeHTreHoBckue crieKTpbl MOJIEKYIT U KJIACTEPOB

PeHTreHoBCcKHME YMUCCHOHHBIE CIIEKTPBI KPUCTAIIIIOB

CtpoeHue BaJeHTHBIX 30H U 30HbI IIPOBOIMMOCTH

CrpyKTypa 3aHATBIX MOJIEKYJISIPHBIX YPOBHEH MOJIEKYJIBI 10 PEHTT€HOBCKMM 3MUCCHOHHBIM
CIEKTpam

TeopeTnueckne METObI MOAEIUPOBAHUS PEHTTEHOBCKMX YMUCCHOHHBIX CIIEKTPOB aTOMOB,
MOJIEKYJI, KJIACTEPOB U KPUCTAIIOB

OnHO2IEKTPOHHOE NPUOIMIKEHHE B TEOPUU PEHTIEHOBCKMX YMUCCHOHHBIX CIIEKTPOB
[TonHbIM HAOOP PEHTI€HOBCKUX CIEKTPOB

CaremnTel pEHTTEHOBCKUX CIIEKTPOB

1. PeHTreHoBcKHe CIEKTPbI NOTJIOMIEHU S

['maBHBIN Kpail peHTT€HOBCKOTO MOTJIOLIEHNsI CBOOOHOIO aToMa

MounekynsipHas MOJielb PEHTT€HOBCKOI'O IOTJIOLICHUS

[Tpubnmxenne MOJIKAO B TeOprH PEHTIT€HOBCKUX CIEKTPOB MOTJIOMIEHUS MOJIEKYJT U
KOMILJIEKCOB

30HHOE PEHTTEHOBCKOE MOTJIOIEHUE TBEPIABIX TEI

PeHTreHOBCKUI SKCUTOH

Mojienb peHTT€HOBCKOTO MOIVIOIIEHNS B paMKaxX TEOPUU paccesiHus. PEeHTreHoBCcKoe
PE30HAHCHOE IOTJIOIIECHHE

PeHTreHoBcKast CIEKTPOCKOINHNS MOTJIOIEHUS

HoBb1it MeTO1 M3y4eHUs JIOKATBHOM CTPYKTYpHI BemecTBa (EXAFS-cniexTp)
PentrenoBckast abcopOIIMOHHAs CIIEKTPOCKOIHUS XUMUYECKUX COeTMHEHUH C TPUMEHEHNEM
CUHXPOTPOHHOTO U31ydeHusi. CoBpeMeHHbIEe KOJIEKTUBHBIE LIEHTPhl CHHXPOTPOHHOTO
W3ITyYEHUS IS CIEKTPAIBHBIX UCCIEA0BaHUN

IV.  PeHTreHocnekTpajbHbIil aHAJIN3

KauecTBeHHBIN pEHTI€HOCTIEKTPAJIbHBIN aHAIN3

YyBCTBUTENBHOCTh aHAIM3a U 001aCTh MPUMEHEHHUS

MeTto1 BHyTpEHHETO CTaHapTa

Meto/ BHEIIHETO CTaHAapTa

PeHTreHoBcKMe aHaTUTUUECKUE CIIEKTPOMETPBI C BOJTHOBOM IUCIIEPCUEN

PeHTreHoBCKME aHATTUTUYECKUE CIIEKTPOMETPBI C SHEPTETUUECKON JUCTIEPCUE
PeHTreHoBckre KBaHTOMETPBI



V. PenTrenocnekrpajbHblii MUKPO30HAOBbBINH aHanu3 (EPMA-cnekTpbI)

PeHTreHoBCKMii MUKPO30H 1, MPUHITUTIB PA0OTHI

CkaHupyrommil peHTTeHOBCKUI MUKPO30HOBBIN aHAIN3

KonuyecTBeHHBIII MUKPO30HAOBBIN aHATIU3

MeTto Tpex nonpaBoK B MUKPO30HA0BOM aHAIU3E

ZAF-koppekius

KapTs! pacnipeneneHus 31eMeHTOB

Oco0ble cmyyan KoIM4YecTBeHHOro aHanu3a. HakioneHHble 06pa31ibl

Ananu3s pa3pOoKyCHPOHHBIM ITyYKOM, aHAJIN3 MEIIKUX YacTHUII, aHAJIU3 HEPOBHBIX U TTOPUCTHIX

00pa31oB, aHAINU3 TOHKOCJIONHBIX 00pa31l0B, aHAIN3 IIPU HU3KOM BaKyyMe

[TpuMeHeHre MUKPO30HI0BOIO aHAIM3a JIJIsl U3yUEHUS IOBEPXHOCTHU U NIEPEXO/IHBIX CIOEB

CoBpeMeHHbIE pEHTTCHOBCKNE MUKPO30HJ0BbIE MHOTO(YHKIIMOHAIBHbIE CLIEKTPOMETPbI

V1.  PeHtreHoBckasi a0coOpOLMOHHAS CIIEKTPOCKONNSI — HOBBIH MeTO M3yYeHHUSs
JIOKAJIbHOH CTPYKTYPHI BellleCcTBa

I'1aBHBIN Kpail pEHTI€HOBCKOrO MOTJIOLIEHUS

Teopernueckue MeTO bl ONMMCAHUS OJIMKHEH TOHKOH CTPYKTYPBI KPaeB MOIJIOIIEHUS (CIEKTPBI

XANES)

TeopeTnueckne METO bl ONIUCAHMS JATIEKOW TOHKOW CTPYKTYpPbl PEHTT€HOBCKUX KPAcB

nornomenus (EXAFS-criekTpbr)

[Tony4yeHue cTpyKTypHOIH HHPOPMALIUU U3 PEHTTEHOBCKUX CIIEKTPOB MOIJIOLICHUS

DKcrepuMeHTalTbHbIE YCTaHOBKHU Juist m3ydeHus ciektpoB XANES u EXAFS

VIl. PentrenoBckuii poroddpdexr

VYrnoBoe pacnpenenenne GoTo3IEKTPOHOB

['myOuHa Beixo/a (hOTOIIEKTPOHOB

DJIEKTPOHHBIE CIIEKTPHI N1YOOKUX YPOBHEH

OJIEKTPOHHBIE CIIEKTPBI BaJICHTHBIX 10JIOC

PentrenoBckue (hOTOAIEKTPOHHBIE CIIEKTPHI C YTIIOBBIM pa3pelieHueM

XVMHYECKHUE CIIBUTY PEHTI€HONIEKTPOHHBIX CIIEKTPOB

MynbTUIUIETHOE pacIIENJICHUE CIIEKTPOB OCTOBHBIX YPOBHEH

WHTEHCUBHOCTH ()OTOIIEKTPOHHBIX CIIEKTPOB

MHOro03/1eKTPOHHBIE MPOLIECCH U CaTeIIUTHASL CTpYKTypa PDD-criekTpos

Vill. IIpumenenne P@®I criekTPoB A5 M3yYeHUsS] XHMHUYECKHX COeIMHEeHHUI

OrnipesiesieHre CTETIEHH OKUCIICHUS

3aBucumocts napamerpoB POIC ot Ommkaiiiero okpyxeHus

[TocTostHCTBO HEpruil CBs3U B (YHKIIMOHAIBHBIX TPYIIax

N3y4yeHne KOOpAMHATHBIX JIUTaH/0B

W3y4yeHre MarHUTHOTO COCTOSIHHSI aTOMOB B XUMHUYECKHX COEIMHEHUSX

PeHTreH03JIEKTPOHHBIN KOJIMYECTBEHHBIA aHAIIN3

IX.  Oxe-3JIeKTPOHHASA CIIEKTPOCKOIHS

Teopus Oxe-3¢pdexToB

Cpasaenne Osxe-mporiecca ¢ GoTodHPeKToM U PEHTTEHOBCKOM YMHUCCHUEH

OcHoBHble TapaMeTpbl OKe-CIIEKTPOB

IIpumenenne Oxe-CeKTPOCKONNH JUIsl AHATUTUYECKHUX LEeIei

Oxe-CIeKTPOCKOINS TOBEPXHOCTU

X. Y, ®IC-cniekTpockonust

dotoanexkrpuueckuii 3hdhext. JHeprus CBA3U aTOMHBIX U MOJEKYISIPHBIX YPOBHEH

CnuH-opOuTanpHOE paciierienne @I-crneTpoB, MyabTUILIETHOE paciierieHue ®IC

KonebarenbHble u BpamarenbHble cocTostHuA B POC

DddexTo «BeTpsixuBanus» (Shake-up) u «ctpsxuBanusy» (shake-off) 8 ®OC

[Tpubnmxenne BHe3anHbIX Bo3myeHui u Teopun ®IC. Dddext Ana-Temrepa

Wnentuduxaus MOJIEKyIIpHBIX OpOUTaIel 10 MHTEHCUBHOCTH MOHU3ALMOHHBIX MOJIOC U UX

YIJI0BOM 3aBUCHMOCTH
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ITpaBuiio cymm B Teopun @OC

Y4er HOHM3aLMOHHBIX B3aUMOICUCTBUM Nipu uHTEpHpeTanun ®IC

XI. CoBmectHOe npumeneHue MeTo10B POC, POIC u ®IC s uzyueHus
3J1eKTPOHHOI0 CTPOEHUS] XUMMHYECKHUX COeJHHeHHU I

Omnpenenenne suepruii cesizu B3MO 1 HCMO monekyn 1 KOMIUIEKCOB Ha OCHOBE

MCIOJIb30BAaHUsI PEHTT€HOBCKMX YMUCCHOHHBIX CIIEKTPOB PA3IMYHBIX PEHTI€HOBCKUX KPaeB U

SHEPTrUU BHYTPEHHUX YPOBHEH aTOMOB, BXOSIINX B COCTAB MOJICKYII

Omnpenenenue xapakrepa pacupeesieHUs MapiHalbHbIX aTOMHBIX IUIOTHOCTEH MO 3aHATHIM U

cBoboaHBIM MO MOeKy

H3ydeHue sHepreTHUECKOro CreKTpa U CoCTaBa NapluaibHOTO COCTaBa BaJICHTHBIX 30H U 30H

MIPOBOJIMMOCTH B KPUCTAJUTMUECKUX TBEPJIbIX TeIaxX

MonenupoBaHue peHTT€HOBCKUX CIIEKTPOB HEKPUCTAUIMYECKUX TBEPABIX T€JI Ha OCHOBE

KJIACTEPHOTO MPHUOIKEHHS

XI1l. CoBpeMeHHBbIe TEOpeTHYECKHE METO/IbI MO/IJIMPOBAHMUS PEHTI€HOBCKHX,
PEHTIeHO3JIeKTPOHHBIX M (POTOIIEKTPOHHBIX CIIEKTPOB

OaHO3IEKTPOHHOE TPHUOIIKEHNE B TEOPUH 3JIEKTPOHHOTO CTPOCHHUS aTOMOB, MOJIEKYI,

TBepAbIX Ten. [Ipolieccel penakcaunuu npu Bo30yKI€HUU BHYTPEHHUX ypoBHEH. Teopema

Kynmanca. Meton Xaprpu-®oxka. [locTxapTpreBckie METOBI paciyeTa IeKTPOHHOU

CTPYKTYPBI

MeTos1 Teopuu GyHKIIMOHANA IJIOTHOCTH

Mertompl pacueTa 30HHOU CTPYKTYPhI YIIOPSIIOYEHHBIX U HEYIOPSIOUYEHHBIX aTOMHBIX CTPYKTYP

5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

Y4eOubiii kypc «CTpoeHHE HEOPraHWYECKHX BEIIECTB» YUTACTCS KJIACCHYCCKUM CIIOCOOOM —
YUTAIOTCS JIEKIIUA W TPOBOASTCS CEMUHAphl C MOCTAHOBKOW MPOMEXKYTOUHBIX BOIpocoB. [Ipu
nojaue Marepuaja JIEKIMOHHOTO Kypca HCIOJIB3YeTCsl MyJbTUMeIuiiHas TexHuka. Ha skpan
BBIBOJISAITCSL OTIPE/ICNICHNs], OCHOBHBIE MOHATHUS, a TaKXkKe TpapuuecKre WUTIOCTPAllid, TOMOTaloII1e
HarJsiHO MoJaTh Martepuan. Bce cemMuHapckue 3aHsATUS NMPOBOJATCS B MHTEPAKTUBHOHN (opMme.
OO0cyxmaTcst CrnocoObl pelIeHHs TOCTaBICHHBIX 3a/lad, ONTUMAIbHOCTh MPEATOKEHHBIX
pemenuit.  [loompsiercss  sjeMeHT  copeBHOBaTeNbHOCTH.  CyIIECTBEHHBIM  DJIEMEHTOM
00pa30BaTeNbHbBIX TEXHOJIOTHIA SBISETCS HE TOJBKO YMEHHE CTY/IeHTa HAUTH pellieHue 3a1auu, HO U
CITOCOOHOCTh JTOXOJYMBO JIOHECTH €ro JI0 BCEW ayauTOpuH. YMEHHE OTBETUTh Ha BOIPOCHI
COKYPCHHKOB U TPEMNoJiaBaTeNsl pa3BUBAET HABBIKU, KOTOpbIE OyIyT HEOOXOAMMBI B JalmbHEHIIEeH
pohecCHOHANBHOM AEATEeIbHOCTU CTyIeHTa. Ha KOHTpOJIbHBIE BONPOCHI CTYIEHThHI OTBEYAIOT, KaK
y IOCKH, TaK ¥ MUCbMEHHO. KaXxqoMy CTyIeHTy IIpeiaraeTcsi CBOil BapyaHT.

Bcrogy, rme »TO nmomyckaeTcs YpPOBHEM 3HAHMM M TIOJATOTOBKH CTYJIEHTOB, MaTepual
JEKIMOHHOTO Kypca YBS3bIBAETCI C COBPEMEHHBIMU  HCCIEJOBAHUSIMH B  IEPEIOBBIX
OTCYCCTBCHHBIX U B MUPOBBIX YCKOPHUTCIBbHBIX LHEHTPAX. CHCHI/IaJ'II)HO YKa3bIBalOTCA TEMbBI, aKTUBHO
oOcyxaaromiecss B TeKymleid mpodecCHOHaIbHOW HAYYHOW JMTEpaType W IJIaHaxX AalbHEHIIMX
paboT B MHCTUTYTAX, B KOTOPBIX CTYJIEHTHI IPOXOJAT HAYUHYIO TPAKTHKY.

6. YueOHO-MeTOAMYECKOE 00ecedeHUe CAMOCTOSITEIbHOI PadoThI CTY/IEHTOB.

CamocrosiTenpHas paboTa CTyIEHTOB MOJICPKUBACTCS CISAYIONIMMHI y4eOHBIMHU TTOCOOUSIMU
1) Ma3anos JI.H. Perrrenosckue criektpsl. HoBocuoupck. THX CO PAH. 2003. 329 c.
2) Maszanos JI.H., Mypaxtanos B.B., Konaparenko A.B. BeicokosnepreTndeckas
cnektpockonus monekyn. Hosocubupcek. M3n0Bo HI'Y. 1984. 80 c.
CucreMa KOHTPOJIA BKJIIOUAET TEKYLIHH (110 X0y ceMecTpa) KOHTPOJIb OCBOCHHSI MPAKTUYECKOTO
MmarepHaa, a TakKe SK3aMeH.
Texyiuit KOHTPOJIb OCYIIECTBIISETCS B XO€ CEMECTPa MyTeM MTPOBEIECHUS KOHTPOJIbHBIX
paboT U OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
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OxoHuaTeabHast OIICHKA Pa0OThI CTYACHTA B TCUCHUE CEMECTPa MPOUCXOUT Ha IK3aMEHE.
DK3aMeH MPOBOMTCS B KOHIIE CEMECTpPa B 9K3aMEHAIMOHHYIO CECCHIO M0 OMJIeTaM B TUChMEHHOM
U yCcTHOM popme.

DoHJ OLIEHOYHBIX CpeacCTB AJisl MPOBECACHUA aTTECTALIMHA 110 UTOraM OCBOCHUSA
AUCHUIIJIMHBI: MOKa3aTe/JIn, KPUTCPHUHU OLICHUBAHUS KOMHCTCHHHﬁ, THUIIOBBIC
KOHTPOJIbHBbIE 3a1aHUS

OcBoeHne KOMIETEHIIUH OIICHUBACTCSI 110 IBYX0AJUIbHOM HIKae «chopMupoBaHa/He
chopmupoBanay lonoxxuTenbHas Ol[eHKa MO AUCHUILIUHE BBICTABJISIETCS B TOM Cllydae, €Ciiu
3asBiieHHas kommnereHnws [1K-1 chopmupoBana B moiHOM 00beMe B 4aCTH, OTHOCSIIEHCS K
(bopMUPOBAHUIO CITIOCOOHOCTH UCIIOIB30BaTh CIIEIMATN3UPOBAHHbIC 3HAHUSI B 00JIaCTH
BBICOKOHEPTeTUYECKON CIIEKTPOCKOIHHU B IPOPECCHOHANBHOM e TenbHOCTH. [l TomycKa K
9K3aMEHY CTYJIEHTaM HYKHO OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI B PAMKaX CEMUHAPOB U CHIEJIaTh
IPE3EHTAIHIO 110 BEIOPAHHOM TeMe.

OO0pa3ubl OW1eTa HA IK3aMeHe

1. I[TpubnmxeHre cBOOOAHBIX NEKTPOHOB NMpUOIMKeHUs XapTpu-Poka

2. Bonnosas ¢pyHkust N-371€KTpOHHOIN CHCTEMBbI

3. MHOro3nexTpoHHbIi ["aMuabTOHNAH

4. OnHO21EKTPOHHOE ypaBHeHHE XapTpu-Doka

5. Meroa MO, npubmxenue Paraana

6.Buibl KOppEIAUMOHHBIX B3aUMOJCHCTBUI B MHOTOIEKTPOHHBIX CHCTEMAX

7. MHOr0271€KTpOHHBINA ['aMUIIBTOHMAH B IIPEICTaBIEHUN BTOPUYHOIO KBAHTOBAHUS

8. Teopema Kynmanca

9. Meton teopun yHkimonana miotTaoctu. Opouranu Kona-11Isma

10. MeTo KOH(UTYpalMOHHOTO B3aUMOJIeHCTBUS

11. Onpenenenue 3pPeKTUBHBIX 3apsAA0B AaTOMOB B MOJIEKYJIax

12. «ITonmHBIE» PEHTIEHOBCKHUE CIIEKTPHI

13. Xumuueckre CBA3M B pEHTT€HORJIEKTPOHHBIX ceKTpax. [Ipuposa XUMHYECKUX CBUTOB
14. EXAFS-cniekTpockomnus TBepAbIX Tea. Metos! nonydenuss EXAFS-ciekTpos

15. PeHTreHOBCKMIT MUKPO30HIOBbIN aHAJIN3. PEHTT€HOBCKHE MUKPO30HI0BBIE CIIEKTPOMETPA
16. Merozabl BHyTPEHHETO U BHELTHETO CTAHJAPTOB B PEHTI€HOCIIEKTPAIBHOM aHAJIN3€

17. ®oxycupoBKa peHTT€HOBCKOTO U31y4eHUsl. PEHTT€HOBCKHE CIIEKTPOMETPBI

18. PeHTreHo31eKTpoHHBIN cieKTpoMeTp. MeTo bl HOKYyCHPOBKH (HOTORIEKTPOHOB

19. Osxe-cieKTpbl aTOMOB M TBEPABIX TeJ. OXKe-CIeKTPOMETP

Tembl pedepaTos

MeToapl ONMCaHuUs SIIEKTPOHHOTO CTPOSHHSI MHOTOAJIEKTPOHHBIX CHCTEM
1. Meroa Xaprpu-Poka
2. Meton Xaprpu-®oka-Pyraana
3. Metoa Teopuu pyHKIIMOHATEHON TUIOTHOCTH
PeHTreHoBcKast CIEKTPOCKOIHS
1. Xumuueckue CIBUTM BHYTPEHHUX JIMHUI aTOMOB B MoJieKynax. OnpeaeneHue 3apsii0Boro
COCTOSIHHUSI aTOMOB IO PEHTT€HOBCKUM U PEHTT€HOAIEKTPOHHBIM CIIEKTPaM.
2. OmnpeneneHue CTENEHN OKUCICHUS aTOMOB B XUMHUYECKUX COETMHEHUSAX METOJIOM
PEHTTEHOBCKOM (OTOIEKTPOHHOM CIIEKTPOCKONNU
3. CrpykrypHas pentreHoBckas criektpockonus (. EXAFS u XANES meronsr).
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4. llpuMeHeHue METOJ0B PEHTTEHOBCKOM CIIEKTPOCKOINNH AJI1 U3YYEHHUS BBICIINX 3aHATBIX
(B3) u Hm3mmx ceob6oaubix (HC) monekynsipabsix opoutaneit (MO)
5. Meroapl peHTT€HOBCKOT'O MUKPOAHATN3a

O)I(C'CHGKTPOCKOHI/IH

=

How

=

»w

1. Oxe-crieKTpbl MOJIEKYJ U TBEPABIX TEI.
2. Oxe-CIEeKTPOCKOIHUS OBEPXHOCTH TBEPABIX TEIl.

7 Y4yeOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 00ecneuyeHue TUCIHILIMHBI

Obs3arenbHas TuTEpaTypa
bioxun M.A. ®usuka peHTreHoBcKkux jadydei. ['oc.tex uznar. M., 1957.511 c.
Hemomkanenko B.B., Anenun B.I'. Teopernueckue 0CHOBBI pEHTTEHOBCKOM SMUCCUOHHOMN
criektpockonuu. HaykoBa nymka. Kues. 1974. 376 c.
Maszanos JI.H. Pentrenosckue cnektpsl. HoBocubupck. UHX CO PAH. 2003. 329 c.
Kypmaes 2.3., Uepmamenko B.M., ®unkensiureiin JI./[. PeHTreHoBCKas CrieKTpOCKOMHS
TBepabIx Ted. M.: Hayka. 1988. 197 c.
MasainoB JI.H. PeHTreHoBcKasi 1 peHTT€HOAIEKTPOHHAS CIIEKTPOCKOMIHS MOJIEKYJI.
Hosocubupck. Uzn-so HI'Y. 1979. 91 c.
Kongparenko A.B., Mazanos JI.H., Torons U.A. BeicokoB0O30YX/I€HHbBIE COCTOSHUS
monekyn. Hoocubupck. Hayka. Cu6. Ota-nue. 1982. 175 c.

JlononHuTenpHas tuTepaTrypa
Pun C. DnekTpoHHO-3apsa0BbId MUKpoaHanu3. M.: Mup. 1979. 246 c.
JloceB H.®., CmarynoBa A.H. OCHOBBI peHTT€HOCIIEKTPAIIBHOTO ()IIFOOPECIICHTHOTO
aHaymsa. M.: Xumus. 1982. 207 c.
AmycoB M.S. AtomHsri poroaddexrt. M.: Hayka. 1987. 272 c.
Hedenor B.H., Bosna B.I. DnexTpoHHas CTpyKTypa XMMHUYECKHX coeanHeHuit. M.: Hayka.
1987. 347 c.
Mpunaes X.M., Aaromus I'.B., [llannpo E.C. ®0oT021€KTpOHHAS CIEKTPOCKOIUS U €€
npuMeHeHue B kartanuse. M.: Hayka. 1981. 216 c.
Hewmomkanenko B.B., Anemmn B.I'. Onekrponnas cnexkrpockonus kpuctauios. Haykosa
nymka. Kues. 335 c.
Kapncon T. @oroanexkrponHas u Oxe-cnexkrpockonus. JI.: Mammuoctpoenue. 1981. 431 c.
AHann3 NOBEPXHOCTH METOAAMHU 05K€- U PEHTI€HOBCKOM (POTOAIEKTPOHHOM
cnekrpockonuu. Pen. JI. bpurrc u M.II. Cux. M.: Mup. 1987. 598 c.
Beptxeiim I'. Dddext Meccbayapa. M.: Mup. 1966. 170c.

10. Cy3nanes N.I1. lunamMuyeckue 3ppexTsl B raMMa-pe30HaHCHOM CIIEKTPOCKOMHUU. M.

Artomusaar. 1979. 192 c.

11. T'onepanckuii B.U. Dddexr Myccdbayspa u ero npumenenue B xumuu. M.: M3a. AH CCCP.

1963. 350 c.

Nmerommmecs yuebubie mocoobwus, n3ganusie B HI'Y 1 UHX CO PAH
Maszanos JI.H.Pentrenosckue cnektpsl. HoBocubupck. MHX CO PAH. 2003. 329 c.
Maszasnos JI.H.PenTreHoBckue criekTpbl U xumu4deckas cBs3b. HoBocubupck. Hayka. CO
PAH. 1982. 109 c.
Maszanos JI.H., MypaxtanoB B.B., Kounparenko A.B. BeicokosHepreTuunas
cnekTpockonus monekyn. HoBocubupcek. U3n. HI'Y. 1984. 91 c.
Masanos JI.H. PeHTreHOBCKasi 1 pEHTI€HOAIEKTPOHHAS CIEKTPOCKOIUS MOJIEKYJ.
Hosocubupck. U3n- HI'Y. 1984. 80 c.
Maszainos JI.H. PeHTreHoBCcKHE CIEKTPHI B 3JIEKTPOHHAsS CTPYKTYpa MoJiekyil. COpoBCKui
o0mieo0pazoBarenbHbIl KypHal. 1997. Ne 6. c. 77-83.
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1)

2)
3)
4)
5)
6)

Masanos JI.H. PeHTreHo21eKTpoHHas CIEKTPOCKONUS U €€ IPUMEHEHUE B XUMUHU.
CopocoBckuii 00meodpazoBatenbHbii xKypHai. 2000. Ne 4. c. 37-44.

8.MarepuajibHO-TeXHUYECKOe oDecnedeHune JUCIUTNIMHBI

O6opynoBaHue UIsl IEMOHCTpAIMil U 03HAKOMUTENbHBIX YKCKYPCHIA
PenTreHoBckue CIEKTPOMETPHI JUIS UCCIIEAOBAHMS PEHTTEHOBCKUX CIIEKTPOB «CTeapaTy,
YPC-31 (MHX CO PAH)

Pentrenosckuit mukpozona (MHX CO PAH)

PentrenoBckuii poroanexkrponnsiii ciekrpomerp ESXA-3 (MHX CO PAH, UK CO PAH
Pentrenosckuii ananutnueckuii cnekrpomerp (MHX CO PAH)

Meccb6ayasposckuii ciektpomerp (MHX CO PAH)

Crannus RXAFS-cnekrpockonuu B LlenTpe komtektuBHOTro nonb3oBanus (MAD CO PAH)

[Iporpamma cocrasnena B coorBerctBuM ¢ TpedoBanusimu @I'OC BIIO u ¢ OC BIIO, npuHsaThIM

B ®I'’AOY BO HoBocubupckuii HallMOHAIBHBIN HCCIe10-BaTebCKUM TOCy1apCTBEHHBIN
yHHUBEpcUTeT, ¢ yuetoM pekomenaauuid OOIT BIIO no cnenuansaoctu 020201
«DyHIaMeHTaNbHAs U MIPUKIAIHAS XUMHUSD.

ABtop: MazanoB Jles HuxonaeBuu, na.¢.-M.H., npodeccop kadeapbl HEOPraHUYECKON XUMUU

®EH, 1. Hayu. cotp. UHX CO PAH.

[Tporpamma ooOpeHa Ha 3aceqaHuu Kadeapbl HEOPraHUYECKOW XUMHH
"27" mas 2014 r.

/
Cexkpetapb kadeapsl K.X.H. %— J.I'. CamcoHeHKO
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