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1. BUabl YYEBHOM JESTEJBHOCTH, CIIOCOB U ®OPMbI EE ITIPOBEJIEHMSI,
TPYJOEMKOCTbDb JNCHUITJINHBbI

Bunbr yueOHOI nesTenbHOCTH: ayIUTOPHBIC 3aHITHS - 1 3a4eTHAst eAUHUIIBI TPyAa
(36 uacoB), camocTosTeabHas pabota — 4 3aueTHBIX eauHuIl Tpyaa (144 gaca), Bcero — 5
3a4eTHBIX eauHuIl Tpyaa (180 gacos).

dopma npoBeIeHUS Ay IUTOPHBIX 3aHATHI — JICKIIUU U KOHCYJIbTAIUH.

B paMkax YacoB caMOCTOATENbHOH pabOThl IO YKa3aHUIO TIPEIoaBaTels
aCIHUPAHTHI MPOPAOATHIBAIOT TEMBI H OCBAUBAIOT TEOPETUUCCKUE BOMPOCHI, U3JIaraeMblc B
JIEKIIMOHHOM KYpCe, a TAK)KE CAMOCTOATEIILHO U3y4aloT JPYTHE BOIMPOCH TPOTPAMMBEI.

DopMoit HITOTOBOTO KOHTPOJISI SIBIISIETCS 3a4eT.

2. IIEPEYEHb IJIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
B pesynbrate 0CBOCHHS IUCHUILIUHBI BHIITYCKHUK JTOJKEH 001a/1aTh CIeAYIOIUMU
KOMIIETEHIUSIMHU:
2.1 YHuBepcajJbHbIe KOMIIETEHIIUH:

» CIIOCOOHOCTH MPOEKTUPOBATH M OCYIIECTBIISITh KOMIJICKCHBIE HUCCIIEIOBAHHUS,
B TOM YHCJIE€ MEXIUCUUIUIMHAPHBIE, HA OCHOBE LEIOCTHOTO CHCTEMHOTO
HAyYHOTO MHPOBO33PEHUS C HUCIOJb30BAaHUEM 3HAHHMM B 00JIACTU UCTOPUU U
dunocodun Hayku (YK-2).

2.2 O6uie-npodeccunoHaIbHbIe KOMIIETEHINHU:

» CIIOCOOHOCTh CaMOCTOSITENTLHO OCYIIECTBIATH HAYYHO-HCCIIEIOBATEIBCKYIO
NESITENIBHOCTh B COOTBETCTBYIOIIEH TpodecCHOHAIIBHON  0o0ilacTh ¢
UCTIOJh30BAHUEM COBPEMEHHBIX METOJIOB MCCJICIOBaHMS M MH(POPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHoyorui (OITK-1);

» TOTOBHOCTh OPraHM30BaTh pabOTy HCCIENOBATENbCKOTO KOJIJICKTHBA B
00JIacTH XUMHUU U CMEKHBIX Hayk (OITK-2);

» TOTOBHOCTh K  HPENOJABATENIbCKOW  ACSITETbHOCTH 1O  OCHOBHBIM
00pa3oBaTeIbHBIM MPOorpaMMaM Beiciiero oopazosanus (OITK-3).

2.3 IlpodeccuonanbHble KoMIeTeHUUH A npopuiass Oprannyeckass XuMus
(02.00.03):

» BIQJICHWE  OCHOBAMHU  COBPEMEHHBIX  METOAOB  JKCIEPUMEHTAIBHOU
opranmyeckoit xumuu (ITK-2);

» CIOCOOHOCTh K YCTaHOBIICHHIO CTPYKTYpPBI M HCCJIECIOBAHUIO PEAKIIMOHHOM
crocoOHOCTH oprannueckux coeaunenuit (ITK-4);

» TOTOBHOCTh K HAIlPaBICHHOMY CHHTE3Y COCIMHEHUH C TIOJEe3HBIMH
CBOMCTBaMU WM HOBBIMH cTpykTypamu (ITK-5).

2.4 TlpodeccuonanbHble KOMIeTeHUMH s npodpuias Puznueckass XUMUs
(02.00.04):

» BIIAJICHWE  OCHOBAMH  COBPEMEHHBIX  METOJOB  DIKCIEPUMEHTAIHLHOU
¢dusnueckoit xumun (I1K-2);

» CIOCOOHOCTh K  BBISIBJIGHHIO M YCTaHOBJICHHIO  3aKOHOMEpPHOCTEH,
OTIPENEISIFOIINX CTPOCHUE BEIIECTB, HANPABICHHE W CKOPOCTh XUMHYECKHUX
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MpEeBpALIEHUH TpU Pa3TUYHBIX BHEIIHUX YCJOBHSX; O KOJWYECTBEHHBIX
B3aMMOJICHCTBUSAX MEXKAY XMMHYECKUM COCTaBOM, CTPYKTYpOH BellecTBa U
ero corictBamu (I1K-4).
2.5 IlpodeccnoHasibHble KOMNETEeHIUH JJs1 npopuiisi Beicokomosieky asipHbie
coequnenns (02.00.06):

» BIaJICHHE OCHOBAMH COBPEMEHHBIX METOJIOB OJKCIICPUMEHTAIBHON XUMHHU
BBICOKOMOJICKYJISIpHBIX coenuHennit (ITK-2);

» CIOCOOHOCTh K CHHTE3y OJHIOMEPOB, TMOJMMEPOB U  COIOJUMEPOB,
IEJICHANIPABIICHHOMY PETYJIHPOBAHUIO CTPOCHHUS M MOAM(PHUKAIMK (YHKIIHHA
BBICOKOMOJICKYJIIPHBIX ~ COCIMHEHUH  (PU3UYECKUMH U  XUMHUYECKUMU
METOJIaMH{; BBISIBICHHIO W YCTAaHOBJIEHUIO 3aKOHOMEPHOCTEH JUHAMHUKU
CTapeHHusl TOJUMEPOB U KOMIIO3UTOB, METOJOB CTAOMJIM3AllMK UX CBOMCTB B
ycloBusX BHeIHUX Bo3aeicTeuil (ITK-4).

2.6 IIpo¢eccuonanbuble KOMIIeTeHIMH I npoguis Xumus
yj1eMeHTOOprannyeckux coexnnenmii (02.00.08):

» BIIaJICHHE OCHOBAMHU COBPEMEHHBIX METOJIOB JKCIIEPUMEHTAIBHON XUMHH
anieMeHTooprannyeckux coenuuenuit (I11K-2);

» CIIOCOOHOCTh K HAIPaBIICHHOMY CHHTE3Y COEAMHEHUH C MPaKTHYECKU
BOXHBIMH CBOMCTBAMHM WJIM HOBBIMH CTPYKTYpPamH; BBIABICHUIO U
YCTaHOBJICHUIO 3aKOHOMEPHOCTEN CTPOEHUS, PU3NKO-XMMHUYECKUX CBOMCTB U
PEaKIMOHHOW CIIOCOOHOCTH dJIEMEHTOOpraHndYeckux coenuuenuit ([IK-4).

2.7 llpodeccnonanbHbie KoMmneTeHuu A5 npopuas Hedprexumusn (02.00.13):

» BIQJICHHE  OCHOBAMH  COBPEMEHHBIX  METOJOB  AIKCHEPUMEHTAIHLHOU
HepTexumuu (I[1K-2);

» CIOCOOHOCTh K M3YYCHHIO HE(TH KaK MPUPOIHOTO OOBEKTa U BaKHEHIIIETO
HMCTOYHUKA XHMMHUYECKOTO CBIPhS; M3YyUYEHHIO W pa3paboTKe MpoLEeccoB
npeBpaieHus HeQTu B xumuueckue npoaykTsl (ITK-4).

3. MECTO JUCHUILIUHBI B CTPYKTYPE OGPA3OBATEJIbHOM INPOI'PAMMBI

HuciumuinHa «COBpEMEHHBIE METOJAbl HCCIEJOBAHMS COCTaBa, CTPYKTYpPhl M
CBOMWCTB BELIECTB U MAaTEPUAJIOB» SIBJISIETCS AUCLMILIMHOMN IO BEIOOPY M BKJIOYEHA B biok
Ne 1 mnporpammel acnMpaHTypbl, OTHOCSIUMHCS K BapUaTUBHOM YacTH OCHOBHOM
npoecCHOHANBHON 00pa30BaTENbHON MPOrPaMMBI BBICIIETO 00Pa30BaHUs — MPOrPAMMBI
NOJrOTOBKM HAy4YHO-IIEJarOTMYECKUX KaJpOB B aCHUPAHType [0 HAIPABICHUIO
nonarotoBku 04.06.01 Xumuueckue Hayku. OOydeHre IpOBOIUTCS Ha BTOPOM Kypce.

JlaHHas OUCLMIUIMHA OasupyeTcs Ha 3HAHUSAX W YMEHUSX, BbIPAOOTaHHBIX IPU
IPOXOXKJIECHUH 00IMX MpodeccuoHanbHbIX KypcoB «CTpoeHue BeniecTBa», «duznueckue
METOJIbl HCCJENOBAaHUSA» B paMKax MarucTepcKod mporpaMMbl OOpa3oBaHMs WU
cnenuanuTera. BrajgeHueM NaHHBIMU 3HAHUSAMH M YMEHUSMU yCTaHaBJIMBAETCS B XOJ€
BCTYNUTENbHBIX UCIIBITAHUMN B aCIUPAHTYPY.

AcCnUpaHT JOJHKEH 00J1a1aTh HABBIKAMH CaMOCTOSITEIFHOTO OCBOSHHS M3Y4aeMOTO
MaTepuaa.
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B pesynbpTare ocBOCHMS AUCIUIUIMHBI ACIUPAHT JOJKEH MOJYYUTh JOMOTHUTEIbHBIC
3HAHUS, YMEHUS U HaBBIKU. ACITUPAHT JOJIKEH:
3name:

» COBpPEMEHHBIC TCOPHH CTPOCHHUS BEILIECCTBA,;

» 0a3oBble (U3MUYECKHE W XHMHUYCCKHE IPHUHIUIBI, 3aJ0KEHHBIC B OCHOBY
Pa3JIMYHBIX METO/IOB UCCIIEIOBAHUS COCTaBa, CTPYKTYPhI U CBOHCTB BEIIECTB.

Bnaoemes:

» HaBblIkKaMu 00pabOTKaMH ¥  HWHTEPHPETAllMH  JKCIEPUMEHTAIBHBIX U
CHEKTPAIBHBIX JIAaHHBIX JUIS TONYYCHHS CTPYKTYPHBIX W DHEPreTHYECKUX
napamMeTpOB MOJICKYJI

Ymemn:

» o0pabaThiBaTh AKCIICPUMEHTAIbHBIC JIAHHBIC, TIOJYYEHHBIE C IOMOIIBIO

CIIEKTPAJIbHBIX, TU(PPAKIIMOHHBIX U PE30HAHCHBIX METOJIOB.

4. COAEPKAHUE JUCHUATIINHBI

4.1. OcHOBBI MacCC-CIIEKTPOMETPHN OPraHNY€eCKHUX COeTUHEHUIT

OO1m1re MPUHIMITEI U TEPMUHBI Macc-crieKTpoMeTpun. ObIacTu mpuMeHEHUs.

MeTo/ibl MOHU3ALMU TSI aHATU3a TEPMHUYECKH CTaOMJIBHBIX HU3KOMOJIEKYJISIPHBIX,
1o 1000 a.e.M., opranndeckux coenunenuil. Monuzanus snekrponamu. [IpuHnunuansHas
CXxeéMa MCTOYHHMKAa HMOHOB C MOHM3aLMEH 3JIEKTpOHaMH, Mmacc-cnekTpbl OM, rasosas
XpoMaTo-Macc-crekTpoMeTpus, ouonmoreku Macc-criektpo NIST u WILEY.

Xumnueckas nonuzanus. [Ipeumyniectsa 1 OrpaHUYEHUs METOA0B MOHHU3ALINH.

Metonsl  MOHM3aUMM  JJIA  aHAJIM3a  TEPMUYECKM  HECTaOWJIBHBIX U
BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX COCIMHEHUM.

Nonnzanms smekTpopacnbuieHUEeM. MexXaHu3M HOHU3ALUUM AJIEKTPOPACIBUICHUEM,
OCOOEGHHOCTH  «HAHOCIIpes», MPUHIIMIHUAIbHAS  CXeMa  HCTOYHHKA HOHOB  C
AJIEKTPOpACTIBUICHHEM. XUMHUYECKash HOHU3AIUs TPH aTMoc(epHOM JaBiieHnd. MexaHu3m
noHn3aunu. [IpyHIMNManpHas cxeMa UCTOYHHUKA HOHOB C XMMHYECKOW MOHU3AUUEn IpHU
atMochepHoM  maBiaeHud. JKHAKOCTHasE XpoMarTo-Macc-criekTpomerpus. JlazepHas
JECOpOIMS/MOHU3AIMS TIPU TIOMOIIM MATPHIIBl: MEXaHW3M HMOHU3AIMH TPH Ja3epHOU
JecopOuuu, pojib M BHUABI MaTPHI], NPUHIMIHAIbHAS CXEeMa HCTOYHUKA HOHOB C
MaTpUYHO-aKTUBUPOBAHHOM Jla3epHOU JecopOuueit/monusamnueii. [lpeumymiectsa u
OTPaHUYECHUSI METOJAOB NOHU3ALINH.

Mertoabl pa3aesneHusi HOHOB B Macc-cieKTpomeTpuu. KitroueBble mapaMeTpbl Macc-
aHAJIM3aTOPOB - paspemiaromias CIOCOOHOCTh, CKOPOCTh CKAaHWPOBAHWSI, JHAMNa30H
U3MEPSAEMBIX MacC MOHOB. MarHMTHBIN CEKTOPHBIM Macc-aHanu3aTop. KBaapynoJbHBIM
Macc-aHaiau3aTop. TpexMepHass MOHHAas JIOBYIIKA. BpemsnposieTHbId Macc-aHaau3aTop.
Macc-aHanu3atop ¢ HMOHHO-IMKIOTPOHHBIM PE30HAHCOM U mpeoOpazoBaHueM Dypse.
Tannemuas macc-criektpoMetpus. [IpeumyiiiecTBa u OrpaHUYEHUS] MacC-aHATU3aTOPOB.

4.2. CieKTPpOCKONMUYeCKHEe METOAbI UCCJIeI0BAHUS
OcHoBHBIE KpUTEPUH OOBEAMHEHHS pa3HOOOPa3HBIX (U3MUECKUX METOJIOB aHaIn3a



B EIOUHBIIM KJIACC CIEKTPOCKONMYECKUX METONOB. [JIaBHBIM KpUTEpUH OTHECEHUs
¢bu3nueckoro Meroja aHaiM3a K  CHEKTPOCKONMHMYECKOMY —  B3aUMOJCHCTBHUE
3JEKTPOMArHUTHOIO  M3Jy4YEHUS C  BELIECTBOM, IPUBOMSIIIEE K  Pa3IMYHBIM
SHEPTreTUYECKUM I1EPEX0/IaM, PETUCTPUPYEMBIM SKCIIEPUMEHTAIBHO.

[Ipupona 3neKTPOMarHUTHOTO U3IyYEHUS, Pa3IM4HbIEC TUIIBI €70 B3aUMOJEUCTBUSA C
BEILIECTBOM (TMEPUOJIUUYECKUE W3MEHEHHUS DJJIEKTPUUYECKUX W MArHUTHBIX JIAMOJIBHBIX
MOMEHTOB). OCHOBHBIE XapaKTEPUCTUKU HM3Iy4YeHHUs (YacToTa, JJIMHA BOJHBI, BOJIHOBOE
YHUCIIO0).

DNEeKTpOHHBIE, KoJieOaTeNbHbIe, BpalllaTelibHble, CIUHOBBIE U SJIEPHBIC MEPEXO/bl
Kak pe3yjbTaT pa3jIMyHbIX TUIOB BHYTPUATOMHBIX WM BHYTPUMOJICKYISPHBIX
B3aMMO/ICHCTBUMN, OTIPEICIISIONINX COOTBETCTBYIOIIYIO CIIEKTPAIbHYIO 00JIACTh.

CnekTpbl UCIYyCKaHUs, TOTJONIEHUS W pPaccessHus aTOMOB, MOHOB U MOJEKYIJL.
Baxneiiimme xapakTepUCTUKH CHEKTPAIbHBIX JUHUN (TOJI0O)KEHUE, HWHTCHCUBHOCTD,
LIMPUHA).

KBaHnTOBOMExaHWYECKHI TOAXOA K OMUCAHUIO KOJEOATENBbHBIX CIEKTPOB. YPOBHHU
SHEPTUH, X Kiaccuukamms, QyHIaMeHTaIbHbIC, 00EPTOHHBIE U COCTABHBIC YACTOTHI.

NHTEeHCUBHOCTH  TOJIOC  KoJeOaTenbHbIX  cnekTpoB. [IpaBuma orbGopa w
nHTeHcuBHOCTH B MK nornmomenun u B ciektpax KP.

Krnaccudeckas 3agaua o kojie0aHUSIX MHOTOATOMHBIX MOJEKYJI. YacToThl U QOpMBI
HOpPMaJIbHBIX KoJieOaHMi MoJiekys. Bwibop wmoxaenu. EctecTBeHHBIE KOOPAMHATHI.
Koaddunnentsr kuneMmatuueckoro B3auMoaeiicTBus. CuioBbie OCTOSTHHBIE.

Yyer cumMmerpur MoOJIeKysbl. CHMMETpUss HOPMaJbHBIX KOJI€OAHUHN, KOOPIUHATHI
CUMMETpUU. AHAIW3 HOPMAJBHBIX KOJIEOAHUI MOJIEKYJbl 10 3KCIEePUMEHTAIbHBIM
nanHbIM. ConoctaBnenue UK u KP ciekTpoB 1 BEIBOJBI O CHMMETPUU MOJIEKYJIBL.

XapakTepUCTUYHOCTh ~ HOPMANBHBIX  KoJieOaHu. OrpaHuyYeHUsT  KOHIICTIIIHH
TPYNIOBBIX YACTOT.

OmnpeneneHre CHIOBBIX IOJEH MOJEKYJIbl W TMpo0ieMa HX HEOJHO3HAYHOCTH.
Hcnonp3oBaHue H30TONMYECKUX PA3HOBUAHOCTEW MoJieKyd. Koppensuus CuiaoBbIX
MOCTOSIHHBIX C IPYTUMU IMapamMeTpaMH U CBOMCTBAMH MOJIEKYI.

[IpumeHenne MeTom0B KojeOaTenbHOW CHEKTPOCKONMHUM I KAaueCTBEHHOTO W
KOJIMYECTBEHHOTO AaHAJM30B M Jpyrue TmpuMeHeHuss B xumud. CrnenuduuHocTb
KoJieOaTeNbHBIX CIEeKTPOB. lcciaegoBaHus JUHAMUYECKONW W30MEpPHUH, PaBHOBECHS,
KUHETUKH PEAKLIHM.

Texnuka n metoauku UK cnekrpockonuu u crekrpockonuu KP. Anmapatypa UK
CHEKTPOCKOINUU, TPO3payHble MaTepHalibl, MPUTOTOBJICHHE O0Opa3loB. ArmmapaTypa
cnektpockornuu KP, npenmyinectsa gazepHbIX HCTOYHUKOB BO30YKICHUS.

OMuccuoHHass Y@ CHEeKTPOCKOMHsS KaK METOJl WCCIECIOBAHMS JBYXaTOMHBIX
MOJIEKYJ. BeposITHOCTH TMepexofoB MEXIy AJIEKTPOHHO-KOJIeOaTeIbHO-BpalaTeIbHBIMU
cocrossausiMU. [Ipunnun ®dpanka — Konpona. OmnpeneneHue >HEPrUM AUCCOLUUALUU U
JIPYTUX MOJIEKYJISIPHBIX MOCTOSIHHBIX.

AOGcCopOIMOHHAs CIEKTpOCKOonusi B BuauMoi u Y@ o0mactsx Kak MeToA
WCCIIEIOBAHUS DBJICKTPOHHBIX CIHEKTPOB MHOTOATOMHBIX MOJIEKYJ. XapaKTepPUCTUKHU



AJIEKTPOHHBIX COCTOSIHUHM MHOTOATOMHBIX MOJICKYJI: SHEpPrus, BOJHOBBIC (DYHKIIUH,
MYJIBTUIIETHOCTH, BpeMs KU3HU. CHUMMETPHS 1 HOMEHKJIaTypa JIEKTPOHHBIX COCTOSHUM.
Knaccudukamuss u OTHECEHHE OJIIEKTPOHHBIX MEpeXoJ0oB. VHTEHCHBHOCTH IIOJIOC
pasnuuHbIX epexoaoB. [IpaBuia oTOopa U HapyIICHUS 3ampeTa.

[IpuMeHeHune 3IeKTPOHHBIX CIIEKTPOB MOTJIOIMICHUS B KAYECTBEHHOM, CTPYKTYPHOM U
KOJMYECTBEHHOM aHanmu3ax. O crnenuduke 5SIEKTPOHHBIX CHEKTPOB MOTJIOMICHUS
pa3IUYHBIX KJIacCOB coeMUHEHUH. CIEeKTPhl COMPSIKEHHBIX CUCTEM M MPOCTPAaHCTBEHHBIC
3¢ (dEKTHl B AJEKTPOHHBIX CHEKTPaXxX MOMIONICHHU. TEeXHUKA CIIEKTPOCKOITUU B BUTUMOU U
Y® obnactsx.

Jlromunecuennust  (payopecuenuss  u - pocdopecuenius). Doroduzudeckue
mporecckl B Mojekysne. (OCHOBHBIE XapaKTEPUCTUKH JIOMUHECICHIIUHA (CHEKTPHI
MOTJIONICHUSI W CHEKTPhI BO30YXKJICHHS, BpEMEHA HW3HU BO30YXKJICHHBIX COCTOSHHUM,
KBaHTOBBIH M JHEPreTUYECKHA  BBIXOJ  JIIOMHHECIICHIIMHM).  3aKOHOMEPHOCTHU
momuHecueHunn (3akoH Crokca — Jlommens, npasBuino JleBmmHa, 3akoH Basuiona).
TymeHnue TFOMUHECIIEHIUH.

[TpakTrdeckoe UCI0JIb30BaHUE KOJIMUYSCTBEHHOTO JIIOMUHECIICHTHOTO aHaIn3a.

4.3. InppakunoHHbIE METObI

[Ipupona peHTreHOBCKOTO M3Iy4eHHUs. B3auMOIENCTBUE U3IYUYEHUsI C BELIECTBOM.
OcHOBBI OH(PaKIMOHHBIX METOAOB HccieaoBaHus. ['eomeTpuyeckass WHTEpIpeTalus
ycinoBuid  audpakuuu. YpaBHeHue Bynbga-bporro. VYpaBuenus Jlays u  ux
reoMeTpuueckuii cmbici. OOpaTHas pelleTka, B3aUMOCBSI3b IMApPaMETPOB MPSMON U
obparnoii pemetku. Cdepa orpakeHusi. OCHOBHBIC TOJOXKEHHS KHHEMaTHYECKOTO
NpUOIMKEHUs] TEOPUM paccesiHus, aTOMHas aMIUIUTyJla U ee BbluucieHue. PaccesHue
JleMEHTapHOM  siueiikod  kpuctamna.  CrTpykTypHas — ammutyna.  Cummerpus
TUGPaKIIMOHHON KapTUHBL. DaKTOpPbHI, BIHSIONIME HA HHTEHCUBHOCTh PEHTTEHOBCKOMN
mudpakiuu. [IpeobpazoBanue Oypbe U MPEICTABICHUE AIEKTPOHHOM TJIOTHOCTU PSAJIOM
dypsbe.

OcCHOBHBIE  MpPEACTABIECHHUA  KPUCTAUIOXUMUHU.  MneanpHble  KpUCTaJLIbL:
MIEPUOJNYHOCTh,  JJIE€MEHTapHasg  sA4deiika. [IpuMuTHBHBIE UM HENPUMUTUBHBIC
AJIeMEHTapHble SYelKH, y3en sueiku. CUMMETpHs 3JE€MEHTApHON SYEWKU: CUHTOHUU,
TOYEYHbIC U NPOCTPAHCTBEHHBIE Ipynnbl cumMMeTpuu. fueiikn bpaBs. MHIOekcsl y3nos,
HaIpaBJICHUH U IJIOCKOCTEN B KpUcTaiax (MHAEKCh Muepa). OcoOOEHHOCTH CTPOEHUS
KPUCTAJZIOB ~ HU3KOMOJICKYJISIPDHBIX ~ OPTaHMYECKUX  COCAVHEHUH, IIOJUMMEPOB U
Onooprannueckux coeauHeHuil. Hawnbomee pacnpocTpaHeHHbIE MPOCTPAHCTBEHHBIE
IpYyNIIbl OPraHMYecKUX KpucTawioB. Crneuuduyueckue MeKMOJIEKYJISIpHbIE KOHTAKTHI B
OpPraHMYECKHX KpUCTaJIaX.

OcHOBHbBIE 33/la4d  HCCIEAOBAHHUA KPUCTAIJIOB C MOMOIIBIO JU(PPAKIIMOHHBIX
METOO0B. MICTOUHUKN M3JIydeHUus, X JOCTOMHCTBA U HeAocTaTku. CrocoObl MOTydeHus
Ju(pakuMOHHOW KapTUHBL. JIMPpakIUOHHBIE METOJAbl HCCIENOBAaHUA CTPYKTYpPHI
BeniecTBa. CpaBHUTENbHBIE XapaKTEPUCTUKU PEHTIE€HOBCKOT0, 3JIEKTPOHOIpauyecKoro u
HEHUTpOHOTpapUUeCKOro METOA0B HcciaenoBaHus. VX BO3MOXKHOCTH, JTOCTOMHCTBA U
HegocTaTku. TpeboBaHus K 00pa3uam.
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PeHTreHOCTpYKTYpHBIN aHaJIU3, €ro OCHOBHBIE 3Tanbl. CxemMa U 00IIMe MPUHIUIIBI
pabotel  4-Xx  KpyxkHBIX audpakromerpoB. [Ipobimema  HauwanpHBIX a3 B
PEHTICHOCTPYKTYpHOM aHaynn3e. [IpsMble MeTOombl peleHus CTPYKTYp KpHUCTaUIOB.
OO61mas cxema OCHOBHBIX 3TanoB. OmnpeneneHre napaMmeTpoB SYEHKU, YUCIIO (OPMYITbHBIX
C€IUHUL] B DJIEMEHTApHOW s4elke. He3zaBucumas 4YacTh JIIEMEHTAPHOW SYEHKU:
KOOpPJMHATBI aTOMOB U apaMeTpPbl UX aTOMHBIX cMelleHui. CucTeMaTu4ecKue noracaHus
pednexcoB. Kpurepun mNpaBUIBHOCTH OINPEICICHUS CTPYKTYPHl MO AUPPAKIHUOHHBIM
naHHbIM. R — QaxTop. BnusHue temmepaTypsl Ha PEHTTCHOAU(PPAKIMOHHYIO KapTHUHY.
banku  kpucrammorpaguueckux — JaHHBIX, HMX  HCHOJb30BaHue. [Ipenn3noHHBIN
PEHTTeHOCTPYKTYpHbIN aHanu3. Tomosornueckuii aHanu3 3JEKTPOHHON IMIOTHOCTH (TIO
beitnepy).

Pentrenorpadus kpucraminueckux oOpa3zoBaHui. Jludpakums Ha Kpucrtamiax
MaibIx pazMepoB. Mertoj nopoika. [lupuHa u npoduiib HHTEpHEPEHIUOHHBIX JIUHUMA OT
nojukpuctammyeckoro mopoika. ®opmyna Censkosa-Uleppepa. [HomnonpodunbHbiii
ananu3. Meton PutBenbna. KauecTBeHHbIN peHTreHoda3oBbiii  aHamu3. CrnocoObl
KOJIMYECTBEHHOTO peHTreHodasoBoro ananuza. KopynnmoBoe umcno. CopepxaHue u
ucnonb3oBanne Oanka ICDD - 6a3ei PDF. PentreHorpadusi ra3oB, KHAKOCTEH,
amop¢HbIx Ten. O01mas Teopusi paccesHUs Ha MPOU3BOJIBHBIX Tenax. YpaBHeHue Jlebasi.
PagnanbHast GyHKIMS MEXKaTOMHBIX pacCTOssHUN. OCHOBHBIE MOJ0XKEHHUS TUHAMUYECKOTO
NpUOTMKEHHS] TEOPUH PACCESHUSL.

ManoyrinoBoe paccesHUE PEHTTCHOBCKHUX JIy4el KaK METOJ OINpEIEIICHUs pPa3MEpOB
KPUCTAJUIMTOB M NIOp B HaHomaTepuanax. OCHOBBI TEOPHUH MaJIOYIJIOBOIO PAaCCESHUS.
[Tpubnuxenune ['mupe. ['eomeTpudeckue U BecoBble MHBAPUAHTHI. Bo3MoOKHOCTH MeTofa:
MUHUMAJbHBIA pa3mep dactuil. HelitpoHorpaduueckre METONBI HCCIEIOBAHUS.
MasoyrioBoe paccessHUE HEUTPOHOB Ha HEYNOPSAOYEHHBIX cUCTeMax. PeHTreHoBckas
pednextomerpusi. OmnpejesnieHde TOMIIMHBI M KOJMYECTBA CIOEB B MHOTOCIONMHBIX
Marepuasnax.

4.4, Metoabl HCCIEeI0BAHUA ONTHYECKHM AaKTHUBHBLIX BemecTB. Jlucnepcus
ONTHYECKOr0 BpaleHust

KpyroBas mnongpuzanuss nyya cBerta. BpallleHue TJIOCKOCTH —TOJApU3ALUU
IJIOCKOMOJIAPU30BAaHHOTO  cBeTa. (CrnupanbHas MOJEIb ONTUYECKOM aAKTUBHOCTH.
BpamarenpHas cuna nepexoaa. Y clIOBHS BpallleHUs INIOCKOCTH Nojspuzauuu. Jucnepcus
ontudeckoro BpameHus. Oddexr Korroma - anHomampHas aumcnepcus. Cxema
skcriepuMeHTa. [IpuMeHeHus: K U3y4eHHI0 KOH(MUTypaluud U KOH(OpMaluuu ONTHYECKU
AKTHUBHBIX BemlecTB. [I[paBHiO OKTaHTOB.

OnTuyeckuii KpyroBoil Tuxpou3M. YpaBHeHHe moriomienus cseta. Kosddumment
SKCTUHKIMM M MOJIIPHOTO MOTJOUIEHUS. JJUIMNTHYECKAss MOJISIpU3alus  CBETa.
3aBUCUMOCTh ONTUYECKOI'0 KPYroBOI'O AUXPOM3Ma OT JIJIMHBI BOJHBI. CXemMa M3MEpEeHUM
KpyroBoro auxpousma. O0JacTh MPUMEHEHHS B CTEPEOXUMHUHU U DJICKTPOHHOM CTPOCHUU
ONTUYECKU aKTHBHBIX BellecTB. CpaBHEHUE C AUCIEPCUEN ONTHYECKOro BpamieHus u Y @
CIIEKTPOCKOITHEH.

AHOMaNbHOE paccesHHe PEeHTTeHOBCKUX Jydyeil. HopManbHas nudpakuus v 3aKOH



Opunens. PaccessHue peHTTEHOBCKUX JIyuel ¢ IJTMHON BOJHBI, OJM3KOM K MOTJIOIICHUIO, —
aHomasbHOe paccessHue. Onpeaenenrne abCOMIOTHOW KOH(PUTYpaAIlUd MOJIEKYI.

4.5. MarHeToXuMH4YecKHe M 3JIeKTPOONITHYECKHE MEeTOAbI HCCJIeJ0BaHUS

IloBeneHue BelecTBa BO BHEUIHEM IIOCTOSSHHOM MAarHUTHOM Iose. MarnurHas
WHIYKIUS, MarHuTHas IPOHHUIIAEMOCTh W MAarHWTHas BOCIHPHUHMYUBOCTH BEILECTBA.
[Tpupona saBnenuii aua-, mapa-, peppo- u peppumaraernsma. JnamarneTusm BemecTsa u
annutuBHasA cxema Ilackans. IIpuMeps! CTpyKTypHOrO aHanu3a B OPraHMYECKON XUMUU C
IIOMOILBI0 MarHETOXMMUYECKOIO METOIA.

IIpupona mnapamarHetusma. KBaHTOBOMEXaHMUYECKMH TOAXOJ K  OINHCAHUIO
napaMarHUTHOrO TMoBeaeHus: cucrembl ¢ S$=1/2. 3akonsl Kropu u Kropu-Beiica.
Mukpockonudeckas nIpupoja MarieTusMa. MarauTHelii MOMEHT IIapaMarHUTHBIX CUCTEM
c S > Y. OpOutanbHblii MarHUTHbII MOMEHT M CHUH-OPOMTAIBbHOE B3aUMOJCICTBHE.
MarsHuTHble CBOMCTBA HEOPraHWYECKHX COCJUHEHHH M KOMIUIEKCOB MEPEXOAHBIX
MeTaioB. OCOOEHHOCTH MarHUTHBIX CBOMCTB MOJMUSACPHBIX KOMITJICKCOB.

PeneeBckoe paccesHue cBera. Jlemossgpusanus Npu pacCesIHUM HAa aHU3OTPOIIHBIX
MOJIEKyJIaX. AHU30TPONHS MOJSAPU3YEMOCTH, KO3(PQHUIMEHTH aenoispuzanuud. Cxema
skciepuMmenTa. 3akoH Keppa. Cps3p MomsipHoil mnoctosHHoW Keppa ¢ riaBHbIMU
3HAQUEHUSAMU  Tojisipu3yemMocth  Mosekyid. (Cxema  skcnepumeHTa.  COBMECTHOE
UCIOJb30BAaHUE METOJIOB JHIONBHBIX MOMEHTOB, 3¢¢ekra Keppa, nenomspusanuu
PEJIEeBCKOr0 paccesHHsl cBeTa M pedpakuuu. [J1aBHblE 3HAYEHUS MOJSPU3YEMOCTU
XUMHYECKUX cBsized. [lpumenenuss B KOH(GOPMAlMOHHOM aHAM3€ M MCCIEAOBAHMSIX
AJIEKTPOHHOT'O CTPOEHHUS MOJIEKY!I.

O¢pdext Papanes 1 MarHUTHBIA KPYTroBOM AMXpoU3M. YpaBHEHUE [UIsl BpallleHUs
IUIOCKOCTH TOJisipu3allid  cBeta B MarHuTHOM 1nose. Koncranta Bepume. Cxema
JKcrepuMeHTa. Mcronp30BaHMe MHOIOXOAOBBIX KIOBET. [IoHATHE 0O MAarHUTOONTUYECKOU
BpallaTEIbHOM JMCIEPCUM W MAarHuTHOM KpyroBoMm gamxpousme. IIpumeneHue B
OpPraHMYeCKOM XMMHUHM W XHMHHM KOMIUIEKCHBIX COEAMHEHUH (aHanmu3 mpobiiem
COIPSDKEHUS, ApOMAaTUYHOCTH, KOH(POPMAIIMH. OTHECEHHE IEKTPOHHBIX EPEXOIOB).

4.6. Pe3oHaHCHBIE METOAbI

Meron AMP. ®duznueckue OCHOBBI SIBICHUS SIACPHOTO MAarHUTHOTO PE30HAHCA.
CHsTHE BBIPOXKIECHUS CIIHMHOBBIX COCTOSHHMI B IOCTOSIHHOM MAarHUTHOM IOJIE. Y CIOBHE
AICPHOTO MAarHUTHOI'O pE30HAaHCAa. 3aCEICHHOCTb YPOBHEH JHEPIUM, HAaChIIICHHE,
penaKkCcalOHHbIE ITPOLIECCHI U IIMPUHA CUTHAJIA.

XUMHYECKU CABUT M CIIMH-CIIMHOBOE pacuierienne B crekrpax AMP. Koncranta
SKpaHUpOBaHUA sapa. OTHOCUTENBHBI XHMHUYECKUH CHBUI, €ro ONpEICICHUE U
UCII0/b30BaHUE B XUMUU. CIUH-CIIMHOBOE B3aWMOJEHCTBHE SAEP, €r0 MPUPOJA, YUCIO
KOMIIOHEHT MYJIBTUILIETOB, PACHPEACICHUE HWHTECHCUBHOCTH, IPAaBHIO CyMM. AHanu3
criektpoB AAMP niepBoro u He nepBOro MopsAAKoB. Metoa IBOMHOTO PE30HAHCA.

IIpumenenne cnekrpoB SIMP B xumun. TexHuka M MeTOIMKA 3KCIIEPUMEHTA.
CrpykTypHbli aHanmn3. XuMUYecKas noJsipusanus aaep. biaok-cxema cnekrpomerpa AMP,
THUIIBI CIIEKTPOMETPOB. XapakTep 00pa3ios.
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Meron OIIP. IlpuHiuMnel CHEKTPOCKONMM  3JIEKTPOHHOTO  IApaMarHUTHOTO
(ciuHOBOrO) pe3oHanca. Ycioue OIIP. g-®aktop u ero 3HaueHue. CBEpPXTOHKOE
pacuierienue curdaina JOIIP mpu B3aumMoAeicTBUU C OJHUM M HECKOJIBKUMH SIAPAMH.
Uucno KOMIIOHEHT MyJIBTHILIETA, pacnperneneHne uHTeHcuBHocTH. Koncranta CTC.
Tonkoe pacmierienue. [upuna nunuid. [Ipunoxenue metonga DIIP B xumuu. U3ydenue
MEXaHU3MOB  XMMMYECKHX  peakuuid. XuUMHYecKas  MOJspU3alus  IEKTPOHOB.
Omnpenenenue  CBOOOAHBIX  PAJUKaJIOB W JPYIMX I[apaMarHUTHBIX  LIEHTPOB.
Ucnons3oBanne cnuHOBBIX MeTOK. biok-cxema cnekrpomerpa OIIIP, ocobGennoctu
JKCIEPUMEHTA, JOCTOMHCTBA U OIPAHUYCHMS METOMA.

Meron AKP. DOnexrpuueckuil KBaapyNoOJbHbII MOMEHT sjep. B3aumopeiicTBue
"KBaJIpynoJabHOro" siipa ¢ HEOJHOPOAHBIM 3JEKTPUYECKUM IoJIeM. I'paJiMeHT mojis Ha
anpe. KBagpyrnonbHele YpOBHU SHEPrUHU IpU aKCUadbHOM cuMmeTpuu nois. [lapamerp
aCMMMETPUH 101 U YpoBHHU dHepruu. llpunoxenns merona AKP u ero Bo3M0OXHOCTH.

5. YYEBHO-TEMATUYECKMM IJTAH 3AHATHI

Ne HaumenoBaHnue Ayautopnsbie | CaMmocT. Bcero
n/n TeMbI 3aHATHS padora 4acoB
4.1. OcHOBBI Macc-CIEKTPOMETPUHN
OPraHUYEeCKUX COCTUHEHUHN P P J 15 24
4.2. CnexTpockonuieckue METO/bI
I/ICCJ‘IGII[)OBaHI/IH " d 33 42
4.3. JInppakImOHHBIE METO/IBI 9 33 42
4.4. MeTtonanl HUCCIIEIOBAHUS ONTHYECKHU
AKTHBHBIX BEILECTB. Jucnepcus 15 15
ONTUYCCKOI'0 BpalllCHUA
4.5, MarueToXxumMru4eCcKue u
3IEKTPOOITUICCKHE METO/IbI 15 15
UCCJIEIOBAHMUS
4.6. Pe30HaHCHbBIE METO/IBI 9 33 42
HUTOI'O 36 144 180

6. ®OPMbI TEKYUIEIO U UTOIOBOI'O KOHTPO.IA,
KPUTEPUU OLIEHKH

Tekymuii KOHTPOJIb OCBOCHUS AMCLUILIMHBI MPOBOJUTCS PETYJSPHO, HAUWHAS CO
BTOPOW HeAenn oO0ydeHus, B (GopMe KOHTPOJIS IOCEIAEMOCTH, YCTHOTO OIpoca II0
u3zyyaemoil Teme. @opMoii UTOTOBOTO KOHTPOJIS MO AWUCHUIUIMHE ABISETCS 3a4eT. 3ayer
NPOBOJMTCS IO CHUTYallMOHHBIM 3ajadaM Ha HICHTU(HUKAIMIO CTPYKTYpHl BEIECTBA
Pa3IMYHBIMU (PU3UUECKUMH MeToAaMu (ripumMep 3anad B [Ipunoxennn).

KpnTepnn OLIEHKH UTOIrOBOI0 KOHTPOJISA:
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«3a4TEHO» 3amava pemieHa — CTPYKTypa HACHTH(HUIMPOBAHA IOJTHOCTHIO WIIH
YaCTUYHO, - IIOKa3aHbl BO3MOXKHOCTH HCIIOJIB30BAHUA DPA3IUYHBIX
($u3NIeCKNX METOIOB, TPOAEMOHCTPUPOBAHO 3HAHHE TEOPETUUECKHUX
OCHOB IIPUMEHEHHBIX METOJIOB

«HE 3a4TeHO» | 3ajjaua He pelleHa — CTPYKTypa HE HIeHTU(ULIUpOBaHa, Y
oOyyaromerocs BO3HUKAIOT TPYAHOCTH TPU  HCIOIH30BAHUU
¢bu3Mueckux  METOJOB,  MPOJEMOHCTPUPOBAHBI  HEIOCTATOYHO

FJ'IY6OKI/I€ 3HaHUA TCOPCTUICCKHUX OCHOB U3y4aCMbIX MCTOIOB

IIpy__ OTCYTCTBMM _ OLIEHKH _ «3aUTEHO» 0o0VYalIIMIiic He JIomycKaercss K

IPOMEKYTOUYHOM aTTeCTAIIMH

7. YYEBHO-METO/IMYECKOE OBECIIEYEHUE

7.1. Jlumepamypa

1. Glusker J.P., Trueblood K.N. Crystal Structure Analysis: A Primer. Oxford
University Press, 2010.

2. Guinier A. and Fournet G. Small-Angle Scattering of X-Rays. — New York:
John Wiley & Sons, Inc.; London: Charman & Hall, Ltd., 1955. 268 p.

3. Neuhaus, D. The Nuclear Overhauser Effect in Structural and Conformational
Analysis / D. Neuhaus, M.P. Williamson. — 2" ed. — Wiley-VCH, 2000. — 619 p.

4. O. David Sparkman, J. Throck Watson. Introduction to Mass Spectrometry:
Instrumentation, Applications, and Strategies for Data Interpretation. NY., John
Wiley

5. Ooi, Li-ling Principles of X-ray crystallography / Li-ling Ooi. — Oxford: Oxford
University Press, 2010. — 154 p.

6. Robert E. Dinnebier, Simon J.L. Billinge. Powder Diffraction: Theory and
Practice. RSC Publishing, 2008

7. AcnanoB JL.A., TpeymuaukoB E.H. OcHoBbI Teopun nupakiini peHTTeHOBCKUX
ayuerr — M.: U3n-Bo Mock. YH-T1a, 1985.

8. bmromux, b. OcuoBel AMP. [l yuensix u urkeHepos / b. biatomux; mox pen.
B.Il. AnanukoBa; nep. ¢ auri. — M.: Texnocdepa, 2011. — 256 c.: un. — (Mup
¢busukn u TexHukn). (+1 sk3. uznanue 2007 r.)

9. bysnuk B.M. flnepHsblii pe3oHaHC B MOHHBIX KpHcTauiax. - HoBocuOupck:
Hayxka, Cubupckoe otnenenue, 1981. - 225 c.

10. bynrakoB, P.I'. wu gap. XeMWIIOMUHECUCHIHUS METAIOOPTaHUYECKUX
coenunenuil. - M.: Hayka, 1989. - 220 c.

11. BoncoBckuii. C.B. Marnetusm. MarauTHeie CBOWCTBa aua-, mapa-, Qgeppo-,
anTudeppo- u peppumaruetukon. - M.: Hayka,1971. - 1032 c.

12. ['abyna C.I1., Ko3nosa C.I'. Henogenenusie 3J1€KTPOHHBIE Hapbl U XUMUYECKas
CBsI3b B MOJIEKYJISIDHBIX M HOHHBIX KpUCTaUIax: MyabtusaepHas SAMP-
CIICKTPOCKOIIUA, MAIrHCTOXHUMHUS, SJICKTPOHHBIC KOPPCIIALIMOHHEBIC BBaHMOHeﬁCTBHﬂ
u pensituBuctckue 3¢ dexter. — HoBocubupcek: M3n-so CO PAH, 2009. — 164 c.
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13. I'mave A. Pentrenorpadus kpucramioB. —M.: I'oc. uza-Bo ¢us.-mar. JIurt.,
1961. 604c.

14. I'onsaman, M. CninHoBast temnepatypa u SIMP B TBepapix tenax. - M.: Mup,
1972. - 342 c.

15. I'paccemm, JIx. u ap. Ilpumenenne cnektpockormuu KP B xumuun. — M.: Mup,
1984. - 216 c.

16. Hparo P. ®usnueckue meroas! B xumun: B 2 T. M.: Mup, 1981. T. 1, 2.

17. 3aukun B.I'., BapnamoB A.B., Mukas A.U., [IpoctakoB H.C. OcHoBbI Macc-
CIIEKTPOMETPUHU OpPraHUYECKUX COCIMHECHUM. M.: MAUNK
«Hayxa/Uutepniepuoauka», 2001 r. — 286 c.

18. 3apunoB, M.M. OCHOBBI TE€OpPHUH CIIEKTPOB 3JIEKTPOHHOI'O IapaMarHUTHOI'O
pezoHanca B kpuctamiax: Kypce nexkmuit / M.M. 3apunos; Kazanckwuii roc. yH-T. —
Kazanse: Kazan. roc. yu-1, 2009. — 208 c.: ui.

19. Wnuen D. u ap. OCHOBBI OPraHNYECKOi CTEepeoXuMuu / mep. ¢ aHri. bpeauxux
A.A u np. - M.: BUHOM, 2007. - 703 c.

20. Konres I'.C. Pacuer konebanuii Mmonekyin. - M.: U3n-Bo Mock. yH-Ta, 1977. -
208 c.

21. Kpa66e II. IlpumeHeHne XUpONTUYECKUX METOAOB B XUMHH. — M.: «Mupy,
1974. - 168 c.

22. Kyszako 10.4., Cemenenko K.A., 3opo H.b. MeTonbl cnexkTpajbHOrO

aHanuza. - M.: I3a-Bo Mock. yn-ta, 1990.-213 c.

23.  JlebeneB A.T. Macc-criektpomeTpus B opranuudeckoit xumuu. M., «kbMHOM.
JlaGopartopus 3nanuii», 2003 . — 493 c.

24.  Jlynmun A.T'. SIMP-cnekrpockonust — M.: Hayka, 1986. — 223 c.

25.  HaGepyxun KO.W. Jlekiuu no MojeKyisspHO# criekTpockonuu: Cren-Kype asis
cryaentoB-pusnkoB HI'Y. - HoBocubupck, 1973. - 293 c.

26. Ilentun 1O.A., Bunkos H.B. ®usnyeckue MeToabl UCCICIOBAHUA B XUMHU —
M.: Mup, 2012. — 683 c. (+ 1 3k3. uznanue 2009 r.; + 1 3k3. u3ganue 2003 r.)

21. [Topaii—Kommny M.A. OCHOBBI  CTPYKTYPHOTO aHajlu3a XUMHUYECKHX
coenuHeHuii. M.: Beicmas mkomna, 1989. — 192 c.

28. [Tyne A., Matbe XK.-II. KonebarenbHble CIEKTPbl U CUMMETPHST KPUCTAILIIOB /
nep. nox pex I'.H. Kuxuna — M.: Mup, 1973-437c.

29. CsepmnoBa O.B. DneKTpOHHbIE CIEKTPbl B OpraHuyecko xumuu. - JL:
Xumus, 1985. - 248 ¢. (+ 1 3k3. 1974 1.)

30. CuneBepcteitn, P. Cnextpomerpuueckas HWIACHTH(PUKALNS OPTaHUYECKUX

coenunenuii: nep. ¢ auria. / P. CumbBepcreitn, ®@. Bebcrep, . Kumi. — M.:
BMHOM. Jlabopatopus 3Hanuid, 2011. — 557 c. (2 k3. + 1 3k3. uzganue 1977 r.).

31. ConoxenkuH, [[.M. DOnexkTpoHHBII NapaMarHUTHBI PE30HAHC B aHAJIU3E
BemecTB / Jlyman0Oe: Jonum, 1986. - 291 c.
32. CnexTpockonusi SAepHOT0 MArHUTHOTO PE30HaHCAa Il XUMHKOB: y4eO. s

By30B / FO.M. Bonosenko u ap. — M.: MBOHII, 2011. — 694 c.: un.
33.  ®appap T.C. u ap. UmnynecHas u @ypbe-crekrpockonus SIMP — M.: Mup,
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1973. - 166 c.

34. ®unu A., I'eittc I1. U ap. [Ipumenenne niuaHoBOIHOBOM MK criekTpockonuu
B xuMmuu. - M.: Mup, 1973. - 284 c.

35. ®pumdH, P. MarHuTHBIN pe30HAaHC B XUMUHM M MEAMIIMHE: Tep. ¢ aHriI. / P.
®pumdH. — M.: KPACAH/I, 2009. — 336 c.

36.  Xaprurrau U., Xaprurran M. Cummerpus riazamu xumuka. — M.: Mup, 1989.
—494 c.

37. [Imuar B. Onruueckass COEKTPOCKOMUSA ISl XUMUKOB U OHOJIOTOB. - M.:
Texnocdepa, 2007. - 368 c. (2 7k3.)

38. Opuenko O.H. Metoasl MOJEKYJISIPHOM  CHEKTPOCKONMU B  XUMHHU
KOOpJIMHAIIMOHHBIX COEIUHEHUN U Karanu3atopoB. - HoBocubupck: Hayxka,

cubupckoe ornenenue, 1986. - 254 c.
39.  Bader R.F.W. Atoms In molecules. A Quantum Theory. — Oxford: Clarendron
Press, 1990.

7.2. Dnexmponnwle pecypcol

v' Dnekrponnas tuatdopma wusmareasctea American Chemical Society
http://www.pubs.acs.org

v’ DJeKTpoHHAas mwiatgopma M3/1aTeIbCTBA Taylor&Francis
http://www.informaworld.com

v’ DnekrponHas mardopma u3maTenbeTsa - http:// www.scitation.aip.org

v' Dnekrponnas miardpopma wusmareasctBa Royal Society of Chemistry
http://www.rsc.org

v' Dnekrponnas  1miatpopma  m3marensctBa WILEY-BLACWALL
http://www.interscience.wiley.com

v’ DjeKTpoHHas mnatdopma W31aTENbCTBA SPRINGER
http://www.springerlink.com

v' Ilnatpopma  HAy4dHOM  DIIEKTpOHHON  Oubimorexku  e-Library.ru
http://www.elibrary.ru

v’ DjeKTpoHHas margopma U3/IaTEIbCTBA Elsevier
http://www.sciencedirect.com

v’ DinektpoHHas miatgopma uzgarenscTsa Elsevier - http://www.scopus.com
(PedepaTrBHO-TIONCKOBast 6a3a TaHHBIX SCOPUS)

8. OMUCAHUE MATEPHAJIbBHO-TEXHUYECKOM BA3bI, HEOBXOJUMOI¥ /151 OCBOEHUSA
JTIMCIATIIAHBI
JIeKIIMOHHBIE 3aHATUS M KOHCYJBTAIlMHM, CaMOCTOSTENIbHAas padoTa IO OCBOCHUIO
JTUCIUIUIMHBI U TIOJTOTOBKA K C/aue KaHAMIATCKUX 3K3aMEHOB MPOBOSITCS B CHEIIHATBHBIX
MOMEIICHUAX  (YUTAIbHBIA  3a]  HaydHOM  OHMOMMOTEKM W/WiM  KOH(EPEHII-3aJbl),
000pYyIOBaHHBIX MEOEbI0 (CTOJBI, CTYJbs), KJIACCHOM JOCKOW (MEJIOBOM), KOMITBIOTEPOM,
MPOEKTOPOM JIsI IEMOHCTPAIIUH MTPE3ESHTAIUH.
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[Mpuaowenne

Sagaua 1.Coenpaenne CalsD mmeer [IMP-cnestp, npusenednsiil va pee, 1. B HE-
cnekipe 3roro coeanHenns B CCL, sabmonaores nosecet noraomenna 2140, 3300 u
3610 en™!, Onpenenyme cTPYRTYPY COSIMBEHNE.
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Fagaua 2. Coegunenne CgH MO nseer B HE-cnextpe nonockl noraonerna 3490 u 3400
en”!, TIMP cnerp npreeen i prc. 2, Onpeneinie cTpYRTYPY COSIHRCHIA,
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