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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nis ucnonHenusi B oueperHoM yueGHOM roay

IIpencemarens MK
20 r.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucronHenns B 20 -20  yueOHOM roay Ha 3aceIaHuH Kadeapsl

[Iporokomor 20 1. Ne
3aB. xadenpoii

Busuposanue PII/{ nJisi MCIIOJIHEHHMS B OUepeHOM Y4eOHOM roay

IIpencenarens MK
20 r.

Pabouas nmporpamma nepecMoTpeHa, o0cykieHa u ogo0peHa ass
ucnonaeHust B 20 -20  vaeOHOM romnv Ha 3acenaHuu Kadbemnps

IIpotokom ot 20 . Ne
3aB. kadeapoit

Busuposanue PII/] nJ1s1 MCIIOJIHEHHMSI B OUepPeHOM Y4eOHOM roay

IIpencenatens MK
20 T.

Pabouas mporpamMmma nepecMoTpeHa, 00CyXaeHa U 0JJoOpeHa Jis
ucnionaeHust B 20 -20  vueOHOM romv Ha 3acenaHuu kabennb

IIpotokomor 20 1. Ne
3aB. kadeapoit

Busuposanue PIL/I 115t ncnoJiHeHUsI B 04epeiHOM Y4eOHOM roay

TIpencenarens MK
20 T.

Pabouas mporpamMmMa nepecMoTpeHa, 00CyXIeHa U 0JJ00peHa s
ucnoaenust B 20 -20 vaeOHOM ronv Ha 3acenaHuu kabempbl

IIpoTokom ot __ 20 1. Ne
3aB. kadeapoii



1. Mecto aucunmimasl B ctpykrype OITIOII

Hucuumnuna «®Pu3nyecKkue METOIbl HCCIENOBaHHSI» OTHOCUTCS K MpodeccHOHATbHOMY
UKy 00s13aTeNTbHON YacTH 00pa3oBaTeIbHON MporpaMMbl 1o HampasieHuto noarorosku 04.05.01
«DynnamentanbHas u npukiaagHas xumus» (b1.0.03.11), sBasercs o0s3aTeNbHON JJII OCBOCHUS
CTy/IGHTaMH OYHOU (hOpMBI O0YyUEHHSI HA TPETHEM TO/1y OOYUEHUS B IISITOM CEMECTPE.

Jlnst ocBOGHUS TaHHOMW TUCIUIIIMHBI CTY/IGHTaM HEO0X0IUMO 00J1a/1aTh 6a30BbIMU 3HAHUSMHU
M0 CJCAYIOIMUM pa3feiiaM XHMHHU: CTPOCHHE BEIECTBA, HEOPraHWYECKas XHWMHsI, OpraHUYecKas
XUMUS, QU3ndecKas XUMHS, KBAHTOBas XUMHsS, a TAKKE BIAJETh amnmapaToM MaTeMaTHYeCKOTro
aHanu3a U (PU3MKH B paMKax MpenoaBacMbIX Ha 1 U 2 Kypce TUCIUTIINH.

OcBoeHue JaHHOW JUCHUIUIMHBI HEOOXOAMMO Kak IpeIIIeCTBYIOLIee NpH AajbHEHUIIen
MPAKTUYECKOH IEATEIILHOCTH B paMKaX BBIIOJHEHHS KBATU(PUKAIIMOHHBIX Pa0OT.

Kypc oTBedaeT OCHOBHBIM TpeOOBAaHMSAM B IUIAHE PEIEHUS 33Jaud 10 COBEPLICHCTBOBAHUIO
o0y4eHHs1 B BBICIICH IIKOJIE. DTOT KypC NAeT MIMPOKHE 3HaHUSA (yHIAMEHTAIBHBIX MOJIO0KECHUI
HAyKH, KOTOpble HEOOXOIUMBI KaK JJISi HEMOCPEACTBEHHOM pabOThl MO CIELHUATbHOCTH, TaK U JUIS
ITIOHUMAaHUs IT1aBHBIX HAIIPaBJICHUN XUMUYECKOW HAYKU U €€ Pa3BUTHS.

He.]]blO AUCHHUIIIMHBI SABJIACTCA 3HAaKOMCTBO C KOHHGHTy&HBHOﬁ 6a3oii n
OKCIICPUMCHTAJIbHBIMHA MCTOAAMH HCCIICIOBAHUS COBpeMeHHOﬁ XHUMHH, ITIOBBINICHUC 3(1)(1)6KTI/IBHOCTI/I
XUMHYCCKHUX HCCIICAOBAaHMI Ha IMyTHU UX MATCMATHU3allUN 1 aBTOMAaTU3allluH.

3agayaMu AMCHMINVIMHBI SIBJSIFOTCS M3YyYEHHE TEOPETUYECKMX M JKCIIEPUMEHTAIBHBIX OCHOB
(U3NYECKUX METO/I0B HCCIEIOBaHMs, pEIIeHHEe OCHOBHBIX 3aJad XMMUU IO HICHTU(DUKALUH U
YCTQHOBJICHHIO CTPOSHUSI BEUIECTB, JMHAMHUKHN MX MPEBPALICHUNA U M3YyYCHUIO CBS3H (DPU3NYECCKHUX H
XUMUYECKUX CBOMCTB BEILECTB CO CTPYKTYPOH, XOPOILIO OPUEHTUPOBATLCSA B METOJAX UCCIIEOBaHU,
3HaThb UX BO3MOKHOCTH, CHJIbHBIE M CJIa0bleé CTOPOHBI, YMEThb NPUMEHATh HUX K KOHKPETHBIM
00BbEKTaM; yMeTh NpEJCKa3blBaTh pealbHble (PU3MUECKHE M XUMHUECKHE CBOMCTB BELIECTB Ha
OCHOBE JKCIEPHUMEHTAIBHBIX JAHHBIX O B3aUMOCBA3SX MEXKIY COCTaBOM, CTPYKTYpOH BEIIECTBA C
OHOW CTOpPOHBI, M (U3MUECKUMH M XMMHUYECKMMM CBOMCTBaMH, C JpYyroi, a TaKke uX
TEOPETUYECKOM OCMBICIIEHUH M 00001eHnu. B MeToauueckoM 1uiane Kype «DOU3NYECKUEe METOJIbI
UCCIIEIOBAaHMS» HMMEET 3aJauy aKTUBU3MPOBAaTh 3HAHUS CTYJEHTOB MO (pU3MKe M MaTeMaTuke, a
TaKKe 3aKPENUTh 3HAHUS 110 MPONJACHHBIM pa3/ieilaM XUMUH.

2. Tlnanmpyemble pe3yJabTaThl 00y4eHHs MO JUCHUILIMHE, COOTHECEHHbIE ¢ MIAHNPYEeMbIMH
pe3yJibTaTaMH OCBOCHHMA 00pPa30BaTEeJIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMA M HHANKATOPAMH
AOCTHKEHUS] KOMITeTeHIIN )

IInanmpyemsblie pe3yJbTaThl 00y4eHUs 0 TUCHUTIIMHE HaumeHnoBanne

(Moay110), B COOTBETCTBUHU € HHAUKATOPOM TOCTHKEHHUS OII€HOYHOT'0
®opmupyemble KOMIIeTeHIMH cpeiacTBa
KOMIIETEHIHH (Ko7, HNupuxarop Pe3yabTaThl 00y4eHus
coAepxKaHne AOCTHIKEHHS 1o JMCHHUILINHE**
KOMIICTCHIIHN ) KOMMETeHIIUn™

(xon, conepxanue
WHIUKATOPA)




OIIK-3

Crocoben
HpI/IMeHHTL
pacdeTHo-
TEOPETUYCCKHE

OIIK-3.1.
ITpumensier
TEOPETHUYECKUE U
MOJTyIMITUPHYECKUE
MOJEIH NTPU
peLIeHUH 3a1a4

Bnaoemv nasvikamu nocmpoenus
meopemu4ecKux u IMRUPUYECKUX Mooenel
npu peweHuy 3a0ay Xumu4eckou
HanpeienHocmu

Yuems npumenamo mamemamuyeckue
MoOdenu 015 06pabomKuy pe3y1bmamos
U3y4enus c8oUCma npoyeccos

CobecenoBanue,
KOHTPOJIbHAS
paboTa, FK3aMeH

METOIbI IJIsd XUMHYECKOM
U3y4YEHHUs CBOMCTB HalpaBJICHHOCTH 3uame coepemennvie no0xoowl k obpabomie
S —— Pe3yibmamos IKCnepUMeHma
m OIIK-3.2 Braodems nasvixamu pabomoi ¢
IIponccCoB € ux Hcnons3yer NPOPAMMHBIM 0becheyeHuem CO8PEMEHHbIX
ydacTueM CTaHZapTHOE AHATUMUYECKUX NPUOOPOB Be0YUUX
2 o

MUPOBLIX NPOU3600Umenel

HCTIONB3YS POrpaMMHOE P P
o0ecrieyeHue npu
COBPEMEHHOE Ymems nonyuame u obpabamuieams
PCLICHNN 3a/1a €3V IbMAambl HAYYHbIX IKCNEPUMEHMOE C

IpOrpaMMHOC XUMHYECKOM pesy d v

HOMOUBIO COBPEMEHHO20 NPOSPAMMHOL0
obecrnieueHue u 6a3bl HAIPaBICHHOCTH obecneyens
JaHHBIX

3uame coepemennvie n00xXoowl K
poheCCHOHATHLHOTO o

cmamucmuyecko 0opabomke pe3yibmanos
Ha3Ha4YCHUA IKCnepumenma u ux

CMaHOapmu3upOBAHHOMY NPEOCHABIEHUIO
OIIK-4 OIIK-4.1. Braoemv memoouxamu ananuza eewecms c CobecenoBanue,

Vcrions3yet 6a3oBble | UCMOTb306AHUE COGPEMEHHO20 KOHTPOIbHAS
Crocoben AHATUMUYECK020 000PYO0BAHUSL 8 PAMKAX paboTa, sK3aMeH
3HaHMA B 0bMacTH Memo008 sL0ePHO20 MACHUMHO20 PEe30HAHCA, ’

IJIaHUPOBATh MaTeMaTHKH U

pabOThl XUMHUECKOM
HaIpPaBJICHHOCTH,
o0OpabaTeIBaTh U
WHTEPIPETUPOBATH
MOJTyYCHHBIE
Pe3yIbTaThI C
HCIIOJIb30BaHUEM
TEOPETHUYCCKHUX
3HAHUU U
MPAKTHYECKIX
HaBBIKOB PEIICHUS
MaTeMaTHYECKUX U
busnyeckux 3amaq

¢bu3uKy npu
TUTAHUPOBAHUU paboT

NEKMPOHHO20 NAPAMASHUTNHO20 PE30HAHCA,
KOe6amenbHol, MUKPOBOIHOBOU U
9NeKMPOHHOU CNEKMPOCKONUL,
PEHM2EeHOBCKOU OUPpaKyuu u macc-

XAMUHICCKON cnekmpomempuu
HAIPaBJIEHHOCTH
Ymems evidoupams memoo ucciredosanus 01s
NOJYYeHUs. HeOOX0OUMOU UHGOPpMaAyUU NPU
Xapakmepuzayuu eewecms
3Hamv 0CHOBHbBIE 3aKOHbI PUIUKU U XUMUL,
HeobxXoOuMble 0151 KOPPEKMHOU NOCMAHOBKU
U npogederUs. IKCRePUMEHMA NO U3YUEHUIO
CBOUCME XUMUYECKUX COCOUHEHUTI C
NOMOWBI0 UHCMPYMEHMANbHBIX MEMO008
OIIK-4.2. Braoemw nasvixamu ob6pabomxu 0aHHbIX C
OGpabatbiBaeT nocredyrowel unmepnpemayueti
NOIYYEHHBIX Pe3)IbIamos
JIAHHBIE C
HUCIIOJIb30BAHUEM Ymemo uccnedosamo uucnogeie
CTaHJIapTHBIX Xapaxkmepucmuxu u KayecmseeHHbvle
CHOCOGOB ceoticmea 00veKkma npu noMowu
annpoxcumayuu
anmnpoKCUMAaIINHN
YHCJIEHHBIX 3uame ynoamenmanvrvle 0CHOGbI

XapaKTEPUCTUK

Mamemamury u u3uKy 0Jist peulenus 3a0ay




OIlK-4.3.
WHurepnperupyet
pe3yIbTaThI
XUMHYECKAX
HaOIIOIEHUH C
HCIOJIb30BaHUEM
(hM3UYEeCKUX 3aKOHOB
Y TIPEICTaBIICHUI

Braoems ¢usuueckumu ocHosamu memooos
uccne0o8anus 0 uHmepnpemayuu
NOYHEHHbIX 8 Pe3yIbmame XUMU4ecKo2o
IKCNEPUMEHMA OAHHBIX

Ymemwv npumensmo 3nanus 6 obnacmu
Qusuku, mamemamuKry u Xumuu 01s
onucanusi Haba0aempix s61eHUl

3uame pamku npumenumocmu
MeopemuuecKux 3HaHUl U NPAKMUHeCKUx
HABLIKOG 0151 PEUleHUst MeX Ul UHbIX
uccned08amenbCKux 3a0ay

OIIK-5

Criocoben
UCTIOJIb30BaTh
CYIIECTBYIOIIHE
MPOrpaMMHBIC
MPOIYKTHI U
MHQOPMaIOHHEIC
0a3bl JaHHBIX UIS
peleHus 3a1a4
npoheCcCUOHATBHOMN
JIESITETIHHOCTH C
Y4ETOM OCHOBHBIX
TpeOOBaHUIA
WH(POPMAITMOHHOM
Oe3omacHocTH

OIlK-5.1
Hcnosnb3yer
coBpemeHHbIe | T-
TEXHOJIOTHH ITPU
coope, aHayIM3E U
MIPEICTABICHUH
nHpopmaruu
XUMHYECKOTO
npodui,
coOroaast HOpMbI U
TpeOOBaHMS
MH(POPMAIIMOHHOM
0e30MacHOCTH

Braoems nasvicamu pabomei ¢ bazamu
OGHHBIX NPU USYYEHUU XUMULECKUX 8eujecns

Ymems ocywecmensims Koppekmubvlil NOUCK
mpebyemou uHgopmayuu npu
UHMepnpemayuyu NOIYYEeHHbIX Pe3yIbmanos
IKCNEPUMEHMO8

3uame ocnosHbie 0OCHOBHBIX MPebO6anus
uHGopmayuorHol bezonachocmu npu coope,
ananuze, 0opabomixe u NPeoCcmasienuu
uHgopmayuu

CobecenoBanue,
KOHTPOJIbHAS
pabora, SK3aMeH

3. CTpyKTypa u coep:kaHue JMCHUIIIMHbI

3.1 TpynoeMKOCTb TUCHUNJIMHBI

ouHas hopma 00yUCHHS
OO01mas TpyI0eMKOCTh 5
Yacos 1o yueOHOMY TUTaHY 180
B TOM YHCIIE
ayJUTOpHBIE 3aHATUS (KOHTAKTHasi paboTa):
- 3aHSATHS JICKIIMOHHOTO THIIA 64
- 3aHATUS CEMHHAPCKOTO TUIIA 64
-KOHTPOJIb CAMOCTOSTENFHON 1 UHOM (POPMBI pabOTHI CTYIEHTOB 3
camocCTosITeNIbHAs: paboTa 13
[IpomesxyTouHast aTTecTanus — 3a4eT, IK3aMeH 36

3.2. Conepxanue TUCIUILIINHBI

B TOM YHCJIC




HaumeHoBaHue U
KpaTKoe coJepKanmne
pa3zesioB H TeM
TUCIHHUIIHHBI

Bcero
(yachl)

KonTakTHas pa6ora (padoTa BO B3aMMO/JeliCTBHH C

npenoz[aBaTe.ﬂeM), Yacbl U3 HUX

3angaTus

VICKITMOHHOT O

THIIA

3angaTus

CEMHMHapPCKOro

THIIA

Bcero

CamocTosiTeabHAs

paboTta o0yuaroierocs,

qachbl

Ounas

Ouynas

OOmas
XapaKTePUCTHKA
U KJIaCCH(PUKAIUS
METOJI0B
HCCIIEI0BaHUS

O Ounas

O Ouynas

1 Ounas

Merton siaepHOro
MarHuTHOTO
pe30HaHca

15

13

Meton
DIIEKTPOHHOTO
[TapamarauTHOTO
pe3oHaHca

14

13

Metoabl
KBaJpPYIHOJILHOTO U
raMma - pe3oHaHca
anep

13

12

MuxkpoBosiHOBast
CHEKTPOCKOIHS

13

12

KomnebarensHas
CHEKTPOCKOITHUS

13

12

Metonpl
JJIIEKTPOHHOMN
Y ®-crieKTpocKonmu

13

12

JudpakuuoHHble
METO/IBI

13

12

Mertonpl
MacC-CIEKTPOMETPUH

13

12*

Metonsl
PEHTIE€HOBCKOU U
(b oTO31EeKTPOHHOI
(®3C)
CHEKTPOCKOMHH

14

12*

Mertonpl
HCCJICIOBAHMS
OITUYECKH aKTUBHBIX
BCILICCTB

12

11*

Bcero

144

64

64

131

13

KoHTpoib

36

Hroro

180

*-c yuemom KCPUD 3 waca




Tekyluii KOHTPOJIb YCTIEBAEMOCTH PEAIM3YETCS B paMKaX 3aHSITUH CEMHUHAPCKOrO THUIA.

[IpomexyTouHasi aTTecTanus MPOXOJAUT B BHJIE KOMIUIEKCHOTO JK3aMeHa B yCTHOU (opme B
BU/JIE OTBETa 00YYaIOUIErocsi Ha TEOPETUUECKHE BOMPOCH! Kypca (C MpeBapUTeIbHOM MOATOTOBKOM),
pelICHNH TPAaKTUYECKUX 3a7ad M TOCIEOYIOUIMM CcOOeceOBaHMEM B paMKax TEMaTHKU Kypca.
CobecenoBanue npoBOUTCA B hOpME BOIPOCOB, HA KOTOPBIE CTYJCHT JOJDKEH JaTh KPATKUI OTBET

3.2.1. Couepmaﬂne OCHOBHBIX pa3aejioB IUCIHUIIIMHBI
Oﬁlllaﬂ XapaKTEepPpUCTUKA " KHaCCI/I(l)I/IKaIII/Iﬂ METOA0B UCCJICAOBAHUSA.

®duznyeckue CBOWCTBAa aTOMOB U MOJIEKYJ. MeTo bl orpezeneHust puzndeckux cBoucTB. [Ipsamas
u oOpatHas 3a1a4u. [IoHsITHE KOPPEKTHO M HEKOPPEKTHO MOCTABICHHBIX 3a7a4.

CriekTp »JIEKTPOMAarHUTHOTO M3NyueHHus. B3anMopelcTBHe W3IydeHHs C BEIIECTBOM: IOTJIO-
IIeHue, ucrmyckanue, paccessuue. CreKTpocKonuueckue u Au¢pakimoHHble MeToabl. COOTHOIICHHE
aMIUTATYJ] paccesHus B TUPPAKIHOHHBIX Meromax. OOnmacT NPUMEHEHUs peHTreHorpadu,
JJeKTpoHOTpadUN W HEUTpoHOrpaduu B XHMHH. DHEPTETUYCCKUE XAPAKTCPUCTUKUA PA3THUHBIX
METOO0B CIEKTPOCKONHH. CrIOCOOBI BBIPAKEHHSI CTIEKTPA AJIEKTPOMArHUTHOTO U3TYUCHHUS.

UyBCTBUTEIBHOCTh U pa3pelIaroas CrocoOOHOCTh METO/A0B. XapaKTEpPUCTHUECKOE BpEMs Me-
TO10B. BO3MOXKHOCTM METOIOB M 00JAaCTH UX NPUMEHEHHUS. 3aBUCUMOCTb pE3yJIbTaTOB OJHHUX
METOJIOB OT HaJMuus JaHHBIX JIPYIMX METOAOB. MHTerpanmus Qpu3MuecKux U XUMHUECKUX METO/0B
UCCIIEJOBAHUSL.

MeTtona SAJACPHOT0 MArHUTHOI'0 PE30HAHCA.

®u3nyeckrue OCHOBBI SBJICHUH SEPHOTO MarHuTHOro pe3oHaHca (IMP). CHstue BbIpoxieHUs
CIIMHOBBIX COCTOSIHUN B IMOCTOSIHHOM MarHuTHoM nojie. CriuH snpa. SnepHsiil g-pakrop. SnepHslii
MarHeToH. OTHOCUTENbHAs YyBCTBUTEIBHOCTH siiep K mpoToHaM. YcioBue SAMP. 3acenénnoctb
YPOBHEM 3HEPrUuM, HACBIILIEHUE, PEIAKCAIIMOHHBIE ITPOLIECCH] U IIMPUHA CUTHANA.

XUMUYECKHI CABUT U CIIMH-CIMHOBOE pacuierieHue B cnekrpax AMP. Koncranrta skpanupo-
BaHusA sjipa. CHEeKTp HU3KOTO pasperieHusi. AOCOTIOTHBIN, UCTUHHBIN U OTHOCUTEIbHBIA XUMUYECKHE
CIBUTH, UX ONPEACICHUE M HMCMHOJb30BaHUE B XUMHUHU. LIIKkampl XMMHYECKUX CIBUTOB B MPOTOHHOM
MarHuTHOM pe3oHaHce. [IpaBuna orGopa. OCHOBHBIE MapaMeTpbl JTUHHUM CreKTpa (mupuHa, Gopma,
aMIUIUTyIHasT W  MHTETpaJibHas MHTEHCUBHOCTH, pE30HaHCHas d4actoTa). CHUH-CIIMHOBOE
B3aUMOJECHCTBUE AAEp U €ro npupoga. MynpTuruieTHas CTpykrypa cnektpoB JAMP, pacnpenenenue
MHTEHCUBHOCTH, MPaBUIo0 cyMM. KOHCTaHThI CIUH-CIIMHOBOTO B3aUMOJIEHCTBUSI.

Anamu3 criektpos SAMP nepBoro u He nepsoro nopsiikos. [Ipunoxenne cnektpos AMP B xu-
Mmuu. [IporoHHbIii MarHuTHBINA pe3oHaHc. AIMP Ha yrnepone - 13 u apyrux aapax. Meron aBoiHOTO
pe3oHaHca. M3ydyeHne OBICTPONPOTEKAIOUINX MPOIECCOB (XMMUYECKOTO OOMEHa sifiep, BHYTPEHHETO
BparieHus ). XuMmuueckast mossipusanus saep. CTpyKTypHBINA aHaATU3.

Texnuka n meroauka skcrnepuMenrta SAMP. biiok-cxema cniekrpomerpa SIMP. Tumsl ciekrpo-
MeTpoB. Dypre-criekTpockonus U AByMepHas cnekrpockonus AMP. 3aBucumocts ciektpoB AMP ot
YCIIOBUM ChEMKHU (pacTBOpPHUTENEH, OJHOPOTHOCTH IMOJIS, CKOPOCTH pPa3BEPTKU M T.J.). XapakTep
o0pa3ioB. [locronHcTBa u orpanuueHust merona IMP u cpaBHeHuE €ro ¢ APYruMU METOJIAMH.



MeTo/ 3/1eKTPOHHOT0 MAPAMATHUTHOTO Pe30HAHCA.

®usnyueckre OCHOBBI SIBJICHHUS HJICKTPOHHOI'O IapaMarHUTHOrO (CIMHOBOIO) pe30HaHca
(OITP). IToBenenue anexkTpoHa B MarHUTHOM moje. CruH 3nektpona. Ycmoue DIIP. XKe-dakTop u
ero 3HaueHue. Maruneton bopa. Hopmanbublil 1 anomansHbIi 3G dexTsl 3eemana. CrinH-pereToyHas
(mpoxonbHast) U CIUH-CIIMHOBAs (MomnepevHas) penakcauuu. ToHkas cTpykrypa crektpoB OIIP.
KpamepcoBckoe pacuienieHue B OTCYTCTBUE BHEIIHETO MarHUTHOTO I0JIA, B HYJIEBOM IIOJIE, JJIS
aHM30TPONHBIX cucteM. [IpaBmia or6opa. DPPeKTHBHOE KBAHTOBOE YHCIO, § - (PaKTOp MOHOB Iie-
PEXOIHBIX MeTauIoB. [Ipumepsl.

CrpykrypHble uccienosanus B Merone OIIP. Cepxronkoe pacuiernenue curHana JIIP npu
B3aUMOJICCTBUM C OJHUM WJIM HECKOJIBKUMM sApamMu. KOHCTaHTBI CBEPXTOHKOIO B3aWMOJEHCTBUS
(CTB). MynpTuIUIeTHOCTD U pachpenenenue nHTeHcuBHocTH cnektpa DIIP. Tpeyronpauk [lackans.
OcHoBHble TapaMeTpsl JuHUU criektpa DIIP (pesoHaHCHOE 3HaUYeHHE HAMPSHKEHHOCTH MarHUTHOTO
noJisi ¥ g -pakTop, MHTEHCUBHOCTS, IMpuHa U ¢opMma auHun). Mexanusmsl CTB. Bug cnektpa JI1P
JUTS1 U30TPOIHBIX U AHU30TPOIHBIX CHCTEM.

[Ipumenenne wmeroma OIIP B xumuu. HM3ydeHue MeXaHM3MOB XHUMHUYECKHX pEaKIUH.
XuMu4ueckas Mossipyu3anus 3JIeKTpoHOB. CTabwin3anus U ONPESIICHHE CBOOOJHBIX PAaIUKAIOB H
JpPYrUX NHapaMarHUTHBIX LEHTPOB. OpraHuyYecKre W HEOPraHWYeCKUE paauKalibl, MOH-PaJUKAalbI,
MOJIEKYJIbI B TPUIIJIETHOM COCTOSIHUSIX, KOMIUIEKCHI IEPEXOHBIX METAIIOB, F- 1 V- ieHTphl. MeTosl
CIIMHOBBIX METOK U CIMHOBBIX JOByIIEK. biiok - cxema OIIP - cnekrpomerpa. OcobeHHOCTH IKCTIE-
pHUMEHTA, JOCTOMHCTBA U HEAOCTATKU METO/A.

MeTonabl KBaIpyNnoJILHOT0 H TaMMa - pe30HaHca siiep
MeToa siiepHOT0 KBaApPYyNoJIBHOTO PEe30HAHCA.

[TpuHIMIIBI METOA ANEPHOTO KBaApynoiabHOro pesoHanca (SKP). SnepHelil kBagpymnoss, ero
pa3MepHOCTb U CHUMMETpHUsA. ['paAMEeHT 3JIEKTPUYECKOro MO M €ro B3auMOACUCTBUE C SIPOM.
KoHcTaHThI KBaJpynoJbHOIO B3aMMOJAEHCTBUA. KBaapymnonbHble YPOBHH SHEPTUU MpPU aKCHAIbHOM
cumMeTpuu nosist. [TapameTp acuiMMeTpuu MoJist U ypOBHHU SHEPTUH.

[Ipunoxenue merona AKP B XxuMuu u ero BO3M0XHOCTH, UHTEHCUBHOCTb, IIMPHUHA, YaCTOTA
U MyJIbTHILIETHOCTH TiepexoioB B AKP. Xumuueckas u kpucramiorpaduueckas HeOKBUBAJICHTHOCTH
SAIEpHBIX KBajapymnoJie. 3eemaHoBckoe pacuierienne B SKP. He3akoHueHHOCTH Teopuu,
0CcOO0EHHOCTh AKcriepuMenTa. [Ipumepsl.

Metona AACPHOIo raMma - pe3oHaHca.

Opdexkr Meccbayspa u ycioBus ero HabiroaeHus. SnepHas u3oMepus. DHEPTUsl OTHaud U
JIONIJIEPOBCKOE YIIMPEHUE. DHEpPrusi UCIYCKAaeMbIX M TOIJIOMIAEMbIX ramMma-KBaHTOB. llonyuenue
MeccOayIpPOBCKUX CHEKTPOB M MX MHTEPIIPETAlMs B XUMUH. BIMsHIE XUMHUECKOTO OKPYKEHUS SAep
Ha d3Qdext Meccbayrpa. Xumuueckud (M30MepHbIN) caBur. KBaapynojpHble U MarHUTHbBIE
B3auMoelicTBus. Bo3moxkHocTH mpumeHeHust 3¢ddexkra Meccbayspa B XMMUU U €r0 OrpaHUYEHMSL
KBanpymonbHOe paciierieHie U W30MEepHBIE CIBUTH JUTSI BRICOKO - M HU3KOCITMHOBBIX KOMILJIEKCOB
xene3a. TexHnka 1 0cOOEHHOCTH SKCIIEPHMEHTA.

MHuUKpPOBOJTHOBASI CIEKTPOCKOTMS.



[TonHast sHEprusi MOJIGKYJbl KaK CyMMa »JJICKTPOHHOM, KoyieOaTeIhHOM W BpamiaTeIbHON
coctapisitontnx. [Ipubmmxenne bopna-Onmenrelimepa. BpamaTenbHble COCTOSIHUSL JBYXaTOMHOM
MOJICKYJIbI COTJIACHO KBAaHTOBOW MEXaHHMKE B MPHOIMKEHHU KECTKOTO M HEXECTKOro (Kojelirore-
rocst) poraropa. [locTossHHBIE KOJeOaTeIbHO-BPAIIATEIHFHOIO B3aUMOJACUCTBHS U LIEHTPOOESKHOTO
pacTspkeHnsa. CUCTeMbl BpalllaTeNIbHBIX YPOBHEH SHEPIUU U UX 3aceleHHOCTb. DyHKIMS pacipenene-
HUS. DHEPreTUYeCKUe Mepexo/Ibl.

B3anMozencTere MosipHON MOJIEKYJIBI C 3JIEKTPOCTaTUYECKUM moneM. [lomspusanus nuanex-
Tpuka. OpHEHTalMOHHAas MOJIIpU3alMs U €€ CBA3b C JUAIIEKTPUYECKOM IPOHMLIAEMOCTBIO U
JUIIOJILHBIM MOMEHTOM MoJiekyil. D¢ ekt Illtapka. CpenHuil AUNOIBHBII MOMEHT 110 BCEM YPOBHAM
BpallareapHoN sHepruu. OnpezeneHue TUIONBHOTO MOMEHTa B rasax (mepsblii Merox JleGas) u
pactBopax (Bropoi Mmeron [lebas). VYcinoBus U3MEpEHHMH JAUINOIBHBIX MOMEHTOB MOJEKYIL
[IpuMeHEeHNE NaHHBIX IO JWIIOJIBHBIM MOMEHTaM MOJIEKYJ JJI ONPENENICHHUS HMX CHUMMETPUM U
KOH(pOpMaLuH.

Mertoabl HaOMIOJEHUS BpAIIATENbHBIX CIEKTPOB. CHEKTphl MOIJIOLIEHUS, HCITyCKaHWs U
paccenBaHusi. OCHOBHbBIE XAapAaKTEPUCTUKH M CHOCOOBI BBIPAKEHHUS CIEKTpa 3JEKTPOMArHUTHOIO
U3ITy4eHHs. YCJIOBUS IOJIYYE€HUS MUKPOBOJIHOBOIO CIHEKTpa HOJSApPHBIMU MojeKkyiamu. OOnactb
4acTOT. MaTpUyHbIi 37€MEHT AUIOJIBLHOrO MOMeHTa mepexoja. Ilpasuia ortdbopa. IHTEeHCHUBHOCTD
JMHUN B CIEKTpax. bapeep BpallleHMs METWIBHOW TPYIIIBI, ONPEACIAEMBId W3 MHUKPOBOJHOBBIX
cnekTpoB. [Ipubmpkenue 6ompioro 0apsepa BpamieHus. OnpeeneHne reoMeTpUIeCKuX MapaMeTpoB
MOJIEKYJI U3 MHUKPOBOJIHOBBIX CIIEKTPOB. MeTOXI M30TONHMUYECKOro 3amelneHus. PU3n4ecKuil CMbICI
napamerTpoB: e, o, Is, Iz, Ig. Ilpumeprl. BpamarenbHble CHEKTpbl MHOTOATOMHBIX MOJIEKYII.
JIuneitHble MoJieKyJbl. MOJEKyabl THUIIA CHUMMETPHUYHOTO, CPEpUYecKOro U acCHUMMETPHUYHOTO
BOJIUKOB. CucTema BpallaTeldbHBIX YPOBHEH DSHEPIUHM MHOTOATOMHBIX MoJIeKyl. OrmnpenencHue
JUMOJIbHBIX MOMEHTOB MOJIEKYJ U3 MUKPOBOJIHOBBIX CIIEKTPOB.

BpamarensHble cekTpbl KoMOMHaMoHHOTo paccesiHus (KP) AByXaTOMHBIX 1 MHOTOAQTOMHBIX
Moisiekyn. Cxema skcnepumeHTa. lcnonb3oBaHue sasepa. YCIOBUS IOJYYEHHS M BHJ CHEKTpA.
IIpaBuna or6opa. OnpeneneHne reoMeTpUYECKUX 1apaMeTPOB HEMOISAPHBIX MOJeKysl. OrpaHudyeHue
Mmetona. CxeMbl paanocnekTpomerpoB. McnonbzoBanue @ypbe-CIEKTPOMETPOB Il UCCIIEIO0BaHUS
BaH-/I€pP-BaaJIbCOBBIX MOJIEKYJI U MAJIOCTa0MIIbHBIX MOJIEKYJI.

KonebarenbHasi cieKTPOCKOMMSL.

KonebarenbHble COCTOSHHS MOJIEKYNI COTJIaCHO Kiaccuueckoil Teopun. KoneOaTtenbHble
creneHn cBoOozbl. Konebanus AByXaToMHON MOJEKyJbl. DYHKIHS TAPMOHUYECKOTO OCHUIUIATOPA.
Anrapmonnuecknii ocuwnsaTop. Ilorennnan Mop3se. CuitoBass moctostHHass Mosekyiabel. HacrtoTa
Kojie0aHUi. YpaBHEHMsS JBMXKEHHS SAep B JABYX- M MHOTOAaTOMHBIX MoJjekynax. HopmanbHbie
KoOpauHaThl M Kojiebanus. @opMbl M 4YaCTOThl HOPMaJIbHBIX KoyieOaHui. BaneHnTtHelie, aedopma-
LIMOHHBIE TUIOCKOCTHBIE U BHEIUIOCKOCTHBIE, MAATHUKOBBIE, KDYTHIIBHBIE, BEEPHBIE, ITyJIbCAILIUOHHBIE,
30HTUYHBIE, HOXHHUYHBIE U Jpyrue BUABl HOPMalbHBIX KoyieOaHui. CHMMETpHs HOPMaTbHBIX
KoJieOaHui, KOOPIMHATEI CHMMETPHUH.

KBaHTOBO-MeXaHUYECKUI TOJXOJ K OIMUCAHUIO KojeOaTeldbHbIX COCTOSIHUM Monekyn. Koie-
OarenpHasi BOMHOBas (QyHKIMA. Y POBHH KOJeOaTeTbHON SHEPTUH JBYX- U MHOTOAaTOMHBIX MOJIEKYI B
OpUOMKEHUH TapMOHUYECKOTO M aHTapMOHHMYECKOro  ocumiuisitopoB. Koadduuument —an-



FApMOHUYHOCTU. DHEPIus JUCCOLUALMN IByXaTOMHON MojeKynbl. DyH1aMeHTanbHble, 00EPTOHHBIE,
COCTaBHbIE U pa3HOCTHBIE 4acTOThl. Pesonanc ®epmu. @opmbl HOpMaANbHBIX KOJIEOaHUI U cucTeMa
KonebarenbHbIX ypoBHeH sHepruu Mosekynn H20 u COz.

Mertoapl HaOmroneHUs KojeOaTenbHBIX CreKTpoB. CnekTpsl ucmyckanusi, nornomenus (MK-
CHEeKTphl) U KoMOmHAIMOHHOTO paccestaus (KP-cnextpser). [IpaBunma orGopa uist KojeOaTenbHBIX U
KoJieOaTeNbHO-BpAIATENbHBIX  CIIEKTPOB. VHTEHCHBHOCTh JIMHHMIA B CIEKTpax. BpamarenbHas
CTpyKTypa B KosiebarenbHbix criekrpax MK nornomenus (P- u R- BetBu) u B ciektpax KP (O- , Q-
u S- BeTBH). Buj cnektpoB. UHTEHCHBHOCTD JIMHHUM B CIIEKTPaX.

AHan3 HOpPMAJIBHBIX KOJIEOaHUH 10 3KcriepuMeHTabHBIM TaHHbIM. ConoctaBienune K- u KP-
CIIEKTPOB M BBIBOABI O CUMMeETpUM MOJIeKyibl. IIpaBuino uckimrouenus. Mcnosab30BaHUE KOHTYPOB
BpamarenbHoil  cTpykryppl  MK-monoc momiomeHus ra3oB A8 MHTEPHIPETALUMU  CIEKTpA.
XapakTepruCTUUHOCTh HOPMAJIBbHBIX KosteOanuil. KoHIenus rpynmnoBbIX 4acToT U €€ HeJOCTATKH.

[IpumeneHne MeTo0B KOJIeOATEeNbHON CIEKTPOCKOIUH /ISl KOJIMYECTBEHHOTO U Ka4eCTBEHHOTO
aHaJM3a BEUIECTB U JIpyrue NpUMEHEHUs B XUMHHU. OpraHM4ecKMe M HEOpPraHMYeCKHE BEIIECTBA.
[Tomumepsr. [IpoGiema okpysKkaroleii cpebl.

Texnuka u meroauku MK u KP cniekrpockonuu. Beibop ontumanbHbIX yenoBuit noiaydyenus MK
CHEeKTpoB. Metoabl moarotoBku obOpasuos. Ilpo3paunsie marepuansl. Anmaparypa WK cnek-
TpPOCKONUU. MeToJi HapyLIeHHOro MOJIHOro BHyTpeHHero oTpaxenus (HIIBO) nns «HeynoO0HBIX»
00BEKTOB (CMOJIBI, MULIEBBIE MPOAYKTHI, ChIpas pe3uHa U T.I.). Anmaparypa cnekrpockonuu KP.
JlazepHble ucTouHUKH BOo30y)aeHus. CpaBHeHue metooB MK u KP cniekrpockomnuu, ux J0CTOMHCTBA
Y HEJIOCTATKH.

Metoabl 3JIeKTPOHHOH Y D-CIIEKTPOCKONHUHU

Teopust MonekyspHbIx opbutaneii (MO) kak OCHOBAa HMHTEpIpPETALUU HJIEKTPOHHBIX CIIEK-
TpoB. MO JBYXaTOMHBIX MOJEKyJI. MoONeKyJIspHble TepMbl M TNPUHLUIBl HUX KJIACCHU(PHUKAIMH.
XapaKTepUCTUKU JEKTPOHHBIX COCTOSIHUA MHOTOATOMHBIX MOJIEKYJI: SHEPIHs, BOJIHOBBIE (DYHKIINH,
MYJIBTUIUIETHOCTD, BpeMsl *HU3HU. CHMMETpUS U HOMEHKJIATypa DJIEKTPOHHBIX COCTOSHHUN MOJIEKYIL.
OHepreTuyeckre MepexoJbl M BO3HUKHOBEHHME CIEKTPOB IOIVIOMICHUS OPraHUYEeCKUX MOJIEKYIL.
KBanToBO-MeXxaHnYeckass BEpOSITHOCTh IEpexoAa M cujaa ocuwuisTopa. JIUMOoJbHBIE MOMEHT
nepexona u kodpduuument OinmreliHa Bix. Knaccuduxanms nepexonoB mo Mammkeny u Kaa.
I[Mepexomnpt kmaccoB N—V, N—Q u N—R.

AOGcopOLrOHHAs CIEKTPOCKONHS B BUAUMON U yabTpaduoneroBoit (YP) obnacTax, Kak METOJ
UCCIIEIOBAHUS IEKTPOHHOIO CTpoeHUs Mouiekydl. [IpaBuia or6opa u Hapymenus 3anpera. [Ipunnun
O®panka-Konnona. 3akonsl nornomnienus ceera byrepa-Jlam6epra-bepa. KoaddunueHt skcTHHKIMH.
[Ipo3paunbie pactBoputenu. CnocoObl H300paKeHHs, YCIOBUS TONYYEHHs M OCHOBHBIE
XapaKTEPUCTUKH AIEKTPOHHOT'O CIIEKTpA.

OmuccuonHas yneTpaduoneroBas (Y®) cnekrpockonus. Jle3akTHBanus 3JeKTPOHHON 3HEPIHH.
Cnektpel  ayopecuenimu u  ¢ocdopecueHuy. OmnpeneneHne MOJIEKYISPHBIX ITOCTOSHHBIX.
JeiicTBue nasepa.

ITpuMeHeHue 3JIEKTPOHHBIX CIEKTPOB B KAYECTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM
ananmmzax. Konmemnms xpomogopoB u aykcoxpomoB. O crneuuguke 3JIeKTPOHHBIX CIEKTPOB IO-
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IJIOILCHUS DPAa3IMYHBIX KJIACCOB COeOUHEHMM. OTHECEHHE JIIEKTPOHHBIX IepexonoB. Kpurepun
OTHECEHHs TOJIOC K pa3iauyHbIM mepexofaMm. CHeKTpbl compspkeHHBIX cucteM. Kiaccupukanus
nosioc norjouieHus no bypase u bpayzne: K- , R-, B- u E- nonocsl. UTHTEHCUBHOCT 1OJNOC pa3-
JMYHBIX TTepexo10B. Mcnonp3oBanue n300€CTHUYECKON TOUKH B KOJTMYECTBEHHOM aHAJIH3E.

TexHuKa ¥ METOIMKH AMUCCHOHHOW M aOCOPOLMOHHOM CIIEKTPOCKONMHMHM B BUIUMOH U YO
o0JacTsx, annaparypa, UCcllelyeMble 00pa31bl, 1yBCTBUTEILHOCTh METO/IOB.

JAu¢ppakumoHHbIe METOAbI.
PentrenoBckasi kpucraiorpagus.

Kpucramiel 1 ux ocCHOBHbIE CBOMCTBA. CHUMMETpUA KPUCTALIOB. ['pynmbl TpaHCISUUMN.
Kpucrannuueckue kimaccel, cUCTeMbl, CUHTOHHMH, Kateropuu. CumBoissl lllendmmca u ['epmana-
Morena. DnemenrapHas siuerika. Tunsl pemerok bpass. Cummerpus pemerok. MHaekcsl y3na, psaaa,
wiockoctu. OOpaTHasi peieTka. 3aBHUCHMOCTh MEKIUIOCKOCTHBIX PACCTOSHUNA OT CHMMETPUU U
rapamMeTpoB pemieTku Kkpucramia. [lpocTpaHcTBeHHass pemieTka U CTPYKTypa KPHUCTAILJIOB.
TpaHCHAIMOHHBIE OMNEpallid CUMMETPUHU. DJIEMEHThl CHMMETPHUYHOCTH M HMX KOMOMHAIMH C
TpaHcsauuaMu. [IpocTpanCcTBEHHBIE TPYIINBI CHMMETPUH U UX CUMBOJIMKA. OmHCaHue U CHCTEMaTHhKa
KPUCTAJUIMYECKUX CTPYKTYp. BakHelliine CTpyKTypHBIE THUIBI MPOCTHIX BEIIECTB, OMHAPHBIX H
TepHaApHbIX coequHeHuil. Kpucramnoxumus cuaaukaToB. OpraHnndeckas KpucTauioxumust. CTpyKTypbl
MoNMMepoB U OuomnonumepoB. OmucaHWe CTPYKTYp B TEPMHUHAX IIAPOBBIX YIIAKOBOK M KIIAJOK.
[Monmusapuueckuii mMetoa u3o0paxkeHus: cTpykTyp. KoopauHammoHHBIE, IENOYEUHBIE, OCTPOBHBIE,
CIIONCTBIE U KapKacHble CTPYKTYpbl. CTPYKTYpbl ¢ HeOJHOpPOAHbIMH (parmeHTamu. CTPyKTYpHBIE
kinaccel. CTPYKTYphl CO CTaTHCTHUYECKOM M HEMOJHOW yHopsaodeHHOCThI0. MopdoTponus,
n3oMop(pu3M, MOTUMOPPU3M, CTPYKTYpHASI TOMOJIOTUS Y TIOTUTHITHSL.

PeHTreHOCTpYKTYpHBIII aHaiM3 - OCHOBHOM SKCHEPUMEHTAJbHBI METOJl HCCIeI0BaHUs
kpuctayuioB.  llodydeHne u  B3auMOJEHCTBHE  PEHTTCHOBCKMX  JIydell C  BEIECTBOM.
Xapaktepuctuueckoe u "Oemoe" wuznyuenue. CeneKTUBHbIE (QUIBTPbL. MeToapl perucTpanuu
PEHTIEHOBCKUX JIyyeil. OCHOBBI TEOPUHU PACCESTHUSI PEHTTEHOBCKHUX Jy4deil. ATOMHAs U CTPYKTypHas
aMIuInTya paccessHus. YcinoBus Jlays. Ypasnenue bparra-Bynwsga. Tpu merona pentreHorpaduu:
Mmeron Jlays, MeTos1 BpallleHHs, MEeTO/1 MopolKa. PeHTreHo(a30BbIit aHAH3.

OcHOBHbIE JTalbl aHajdu3a CTPYKTYpbl Kpuctama. OmnpeneneHue MapamMeTpoB PEHIETKH.
NHpunupoBanue peHTreHOrpaMM KpPUCTAJLUIOB BBICHIENM M cpeaHed Kateropuil. MHauimpoBaHue
METOJIOM TO0A0Opa HM30CTPYKTYpHOTrO coeauHeHusa. OnpeneneHne CUMMETPUHM KPHCTAUTMYECKOH
CTpYKTYphl. @opmylna 31eKTpoHHOM miuoTHocTH (psin Pypee). IIpobiema HavanbHbIX (a3. Metox
npo6 u omubok. Pakrop pacxomumoctu. Dynkuus I[larrepcona M MeTOA TSKENIOro aroma.
CraTucTHyecKue NpsiMbIE METOMBL. YTOYHEHHE CTPYKTYypbl. MccienoBaHue nertaneil pacnpenesieHus
AJNIEKTPOHHOM TMiIoTHOCTU. JledopManmoHHas dJeKTpoHHas IJIOTHOCTh. CucTemMaThyeckue u
cilydaiiHble OIMOKH. ABTOMAaTH3alUsl pEHTT€HOCTPYKTYpHOro aHanu3a. Yucno GpopMylbHBIX eIuHUI
Y PEHTTeHOBCKas I0THOCTH. [lapamerp Jle-Bonbda.

I'azoBasi 3s1ekTpOHOrpadusi.

VYpaBHEHUS MMOTOKA AIIEKTPOHOB IS IUIOCKUX M cpepuyeckux BOJH. PaccessHue 31EKTPOHOB Ha
chepuueckoM TmoTeHIMane. ATOMHOE paccesHHe B OOpPHOBCKOM NpuOmmkeHuH. PaccesHue
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3JICKTPOHOB KECTKOW MOJIeKyJoi. BBenenne QyHKIMU pacnpeneseHus: MEXbIIEPHBIX PACCTOSHUM.
KpuBass paguanbHOro pacnpeneneHus. PaccesHue 3JEKTPOHOB JABYXAaTOMHOM MOJIEKYJIOM B
rapMOHMYECKOM TNpHOMMKEHUH Konebanus spep. Cxema SKCIEepUMEHTa. YCIOBUS MMOMYYEeHUS
anekTpoHorpamM. Busyanbubiii Meton. CektopHslid MeToa. COBMECTHOE HCIIOJIb30BAaHUE Ta30BOM
AIIEKTPOHOTpaUU U MUKPOBOJIIHOBOM CIIEKTPOCKOITHH.

Judpakuus HeHTPOHOB.

OcHOBHBIE TPUHIUNBI AU(PaKIUH HEHTPOHOB. VICTOYHMKM H JIETEKTOPHl HEUTPOHOB.
daxTopsl paccesHus. Paznuunsg mexny audpakiuueil HeUTPOHOB M A Ppakiueil peHTTeHOBCKUX
aydeil. MarautHoe paccesiHue. CTpyKTypa CeCKBUKapOOHaTa HaTpusl.

MeToabl MacCC-CIICKTPOMETPUN.

MeToapl  WMOHHM3AIUU:  DIEKTPOHHBIM  yaap, (GOTOMOHM3ALMS,  AIEKTPOCTATHUUYECKOE
HEOJTHOPOJIHOE T0JIe, XUMHUecKas noHuzanus. KomounupoBanusie MeToabl. VIOHHBIN TOK U cedeHUe
MOHU3AIMK. 3aBUCUMOCTh CEYCHHUS HMOHHM3ALMH OT DJHEPTUM HOHU3UPYIOIUX DJIEKTPOHOB.
[ToTeHnManbl TOSBICHUS WOHOB. BepTuKanbHbIE W aJAMa0aTUYECKUE DIICKTPOHHBIC MEPEXOIbI.
JucconmaTtuBHas MoOHM3alMsA. TUIBI MOHOB B MacC-CHEKTPOMETPAX: MOJIEKYJSIPHBIE, OCKOJIOUYHBIE,
MeTacTaOMIIbHBIE, IEPErPYIITUPOBOYHBIC, MHOTO3aPSTHBIC H OTPUIATCITBHBIC.

[IpuHuMnuansHas cxema macc-criekrpomerpa Jlemmncrepa. @okycupyroniee 1eiCTBUE OJJHOPOI-
HOT'O TIOTIEPEYHOT0 MAarHUTHOTO TMOJs. DIeKTpocTaThudeckas (GOoKycupoBka. J[BoiiHas (OKYCHPOBKA.
Pa3pemaronast cuna macc-criektpomerpa. MonHbll uctounuk. Cucrema Hamycka. MosekyisipHoe
TeYeHHe Tras3a. BpewmsanposerHelli Macc-criekTpoMeTp. KBaapynonpHbIE — Macc-CIEKTPOMETP.
CrieKTpoMeTp HOH-IMKIOTPOHHOI'O PE30HAHCA.

HpI/IMeHeHI/Ie MacCC-CIICKTPOMETPUH B XUMHHU. I/II[GHTI/I(I)I/IKEU_II/IH BelecTB. Poib pa3pceicHus, 1mo-
TCHIOHAJIOB ITIOABJICHUA, MCTOAOB MOHHU3AIIHMH, METaCcTaOMIIbHBIX HMOHOB B I/II[GHTI/I(I)I/IKaL[I/II/I BCIICCTB.
Ta6J'II/II_IBI MaccoBBIX yncell. COOTHOIICHHE H30TOIOB.

Koppemnsiuus Mexny MOJIEKYJISIpHOM CTPYKTYpOil M Macc-CieKTpaMu. M3MepeHne noTeHanos
NOSABJICHUS MOHOB M ONpEACICHHE IIOTEHLUMAJIOB MOHW3alMM M DHEPrUM paspblBa  CBS3EH.
[TpenmymiectBa hoTOMOHM3AIMY.

TepMmonnHamuueckue uccienoBanusd. OnpeneneHue NapHualbHbIX JaBICHUH KOMIIOHEHTOB
ra3oBbIX cMecel. YcioBus ucnapenus Beuiectsa. Juddys3nonnas sueiika Kuynacena. Csizb HOHHOTO
TOKa C MapLUaIbHBIM JaBleHHeM mnapa B siueiike Kuyzacena. OmpeneneHue TemaoThl CyOIMManuu
BEIIIECTB, TEIUIOTHl PEaKIMH U KOHCTAaHTHI paBHOBecHs. IIpobiema pacmudpoBKH Macc-CIEKTpa.
Meton meperpeBa Afisi  YUCTBIX  BEWIECTB. MeTOJ H30TEPMHUYECKOTO HCHApEeHHs  AJis
JIBYXKOMITOHEHTHBIX BEIIECTB.

MeTtoabl peHTreHOBCKO B (poT031eKTpoHHOM (PIC) cnnekTpockonumn

OOmme npuHuMnbl. CxemMa BO3HUKHOBEHHUS (DOTODIEKTPOHHON SMHCCHUH, PEHTTEHOBCKOIO
noromenus, Qayopecrenuun u Osxxe-anekTpoHOB. [lapameTpel M cTpyKTypa (DOTOIIEKTPOHHBIX
cnektpoB (OIC). Xumuueckuit capur B ®OC u ero unteprnperanus. MIHTEeHCUBHOCTD (OTORIIEK-
TPOHHBIX TUKOB. ['myOmunHa BeIxoma ¢otolrnekTpoHoB. CpaBHeHue meroga ®OC M PEeHTIEHOBCKOM
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cnektpockonuu. OcobeHHOocTH OXKe-CIeKTPOCKONMUU. TeXHWKa W METOJMKa JKCIEPUMEHTA.
PenTreno-¢yopeciueHTHbIE CIIEKTPOMETPHI.

[Ipumenenne MeTOqOB (POTODIEKTPOHHOH CIEKTPOCKONUU B XUMHUU. CTPYKTYpHO-aHAIUTH-
yeckoe mnpumMeHeHue. KonmuecTBeHHBI aHanmu3. TeopeTndeckoe MOJCIMPOBAHHE W OOBSICHEHHE
XUMHUYECKUX CIABUTOB. OrpeneneHne XUMUYECKUX 3JIEMEHTOB U HSHEPTrUil CBSI3U DIIEKTPOHOB HaA
BHEITHHUX ¥ BHYTPEHHUX 000JI09Kax aToMOB. [I[puMeHeHne MeTo 1a JIjisl UCCIIeIOBAHUS TBEPABIX Tell.

Mertoabl uccIe10BAaHUA ONITHYECKH AKTUBHBIX BellleCTB
Jucnepcusi ONTHYECKOT0 BPallleHUs].

KpyroBas mnomspusanust agyda cBera. KBaHTOBO-MEXaHHMYECKOE PAaCCMOTPEHHUE ONTHYECKON
aKTUBHOCTU M CHHUpajbHAs MOJENb MOJIEKYJbl. BpalieHue II0CKOCTH MNOJIIpU3alMK  ILIOC-
KOIIOJIIPU30BaHHOIO CBeTa. BpaluarensHas cuiia epexoa. Y clioBUs BpalleHUs INIOCKOCTH MOJIspU3a-
muu. Jucnepcust ontuyeckoro BpamieHus. Od¢ext Korrona - aHomanbHas gucnepcus. Cxema
sKcnepuMeHTa. [IpuMeHeHne K M3y4eHMIO CTPOEHUS MOJIEKYJ] ONTHYECKH AaKTUBHBIX BEILECTB.
IIpaBuiio OKTaHOB.

OnTuyeckuii KPyroBou AMXpou3M.

OmmnTudecKast noJripru3anus CBCTA. 3aBHCUMOCTE OITHYECKOI'O KpPYTroBOIro Inxpousma OT AJIMHBI
ponHbel. Cxema I/ISMepeHI/Iﬁ KpyroBoro anxpousma. O0macTb INPUMCHCHUA B CTCPCOXUMHU H
OJICKTPOHHOM CTPOCHHH ONITHUYCCKH aKTHUBHBLIX BCIICCTB.

4. Y4eOHO-MeTOIMYeCKOe o0ecleYeHrne CaMOCTOSITeIbHOMH PadoThl 00y4YaIOIUXCSI

CamocrosTenbHas paboTa CTYIEHTOB BKJIIOYaeT PabOTy B YHUTAJIBHOM 3aie OWOIMOTEKH, B
y4eOHBIX KaOuHeTax (J1abopaTopusix) U B JOMAIHUX YCIOBUSX, C JOCTYIIOM K pecypcaMm MHTepHer
JUISL IOATOTOBKH K COOECEI0BaHUIO M KOHTPOJIbHBIM paboTam.

K (bODMaM TCKYIETO KOHTPOJS YCIICBAEMOCTU JUCHUIIIIMHBI OTHOCUTCS CICAYIOMICC:

e CobecenoBanue
e KonrponsHas pabota
e [IpoBepka OTYETOB IO TeMaM MPAKTUYECKUX 3aHATHH

ITpomerxyTouHas aTTecTanys o UTOraM OCBOCHMS JUCLUIUIMHBI TPOXOAUT B (hopMe IK3aMeHa.
K »sk3ameny B 5-oM cemecTtpe O4HOH (opMbl 0Oy4deHMs JIONYCKAlOTCs OO0ydJaroluecs,
BBIMOJIHUBIINE BCE OTYETHI IO TEMaM MPAKTUYECKUX 3aHIATUH.

KoHTposbHbIE BONPOCH! U 3aJaHUs AJI IPOBEAEHUS TEKYLIETO KOHTPOJISI U MPOMEKYTOUHON
aTTeCcTalliy 110 UTOraM OCBOEHUS NUCLHUIIIMHBI IPUBEIEHBI B 1I. 6.2,
5. ®oH/ O1IIEeHOYHBIX CPEACTB /IUIsi IPOMEKYTOYHOM aTTeCTAIMU MO JUCHHUILIHHE (MOTYJIIO),

BKJTIOYAIOIIINI

5.1. Onucanue mKaJ OLIEHWBAHUS PE3YIbTATOB 00YUEHHUS 110 TUCHUTIIMHE

IIxasa oneHuBanusi cGOPMHPOBAHHOCTH KOMIIETECHI UM

YpoBeHb
copmupoBan
HOCTH

IJ10X0

HEY0BJIETBO

YAOBJIETBOPH

Xopo1uo

O4Y€Hb X0pouIo

OTJIMYHO
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KOMIIeTeHIMIi pUTEJILHO TeJbHO NPeBOCX0HO
(uHAMKaTOpa
OCTHIKEHU S He 3auteno
. 3a4YTEHO
KOMIeTeHIMit)
OtcytcTBHE YpoBeHb
3HaHUU 3HaHUU B
YpoBeHb
TEOPETUIECKO N obneme,
YpoBeHb MuHumaneHO | 3HaHUH B YpoBeHb
ro Marepuana. N N COOTBETCTBYIOII N
3HAHUIA HIDKE | JTOMYCTHMBIN o0Beme, 3HaHWUU B VpoBeHs
MHUHHAMAaJIBHBI OBEHb cooTserctBytom | o I POTPAMME obnreme
HesosmosxHOC yp N Y HOATOTOBKH. ’ 3HaHUH B
X 3HAHUA. €M IporpaMme COOTBETCTB
3HaHUA b OLEHHTE ; } porp: Jonymeno YI0 | o6beme,
TpeOOBaHHUIA. OITyIIIEHO TIOJITOTOBKH. eM
NIOJIHOTY 1/? Loy ! HECKOJIBKO B TpCBBILIAIONIC
N MEIH MECTO | MHOTO OIIYIIIEHO mporpaMme
SHaHUH 6 5 Aomym HECYIIECTBCHH porp M porpammy
rpyObIe HETpyObIX HECKOJIBKO MTOJITOTOBKH
BCIIE/ICTBHE Py Py BIX OMIHGOK A > | MOAroTOBKH.
OIINOKH. OIIMOKH. HerpyObIxX 6e3 omHOOoK.
OTKa3a
omKooK
oOyyaromieroc
sL OT OTBETA
OtcyrcTBHE n IIponemonctpu | Ilpopemonctpu | Ilpomemoncrp | IlpomemoHncTp
0/IEMOHC
MUHHMAJTEHBI P P pOBaHEI Bce pOBaHHI Bce HpOBaHEI BCE HpOBaHEI BCE
N HPOBaHbI
X YMCHHUIA . Tlpu perenun P OCHOBHBIE OCHOBHEIE OCHOBHEIE OCHOBHBIC
OCHOBHEIC
HeBO3MOXHOC | cTaHmapTHBIX - YMEHUSL. YMEHHUS. YMEHHUS,pele | yMEHHS,.
Tb OLICHUTh 3a/1a9 He P ) Pewens! Bce Pemenst Bce HBI BCE Pemens! Bce
CIIICHBI
HaJTUYUe MPOJEMOHCTP OCHOBHBIE OCHOBHEIE OCHOBHEIE OCHOBHBIC
N TUIIOBBIC
yMeHU# UPOBAHBI 3a1a4u ¢ 3a1a4d . 3a7a4u ¢ 3aJa4i.
Ymenus 3aa4u C
BCJICJICTBUE OCHOBHBIC 6 HETpyOBIMU BEIMOTHEHBI BCE | OTICIBLHBIMU BeImoHeHbI
HE BIMU
OTKa3a YMEHHUS. omrpI:(}S]KaMn OIIUOKAMH. 3aJaHus, B HECYILECTBEH | BCe 3aJaHus,
oOyuaromieroc ) BrImosiHeHEI Bce | TOTHOM HBIM B TIOJTHOM
BoinonHeHst
sL OT OTBETa Hmenu mecto 3a7aHus, B o0Gbeme, HO HEJ0YeTaMH,
BCE 3a/IaHUs
rpyObIe TTOJTHOM HEKOTOPBIE C BBIITOJTHEHBI obbeme 6e3
HO HE B
OINHOKH. o0Bbeme, HO HEZO0YETaMU. Bce 3ajanus B | HE0YCTOB
TIOJTHOM
HEKOTOpBIE C MTOJTHOM
oOneme.
HEIOYETAMH. obObeme.
OtcytcTBHE IIpu pemenun | Umeercs i IIponemonctpu | Ipomemonctp | IIpomemonctp
0/IEMOHCTPH
BJIaJICHHS CTaHIAPTHBIX | MHHAMAIbHBI P ™ pOBaHbI HPOBaHbI HpOBaH
N OBaHBI .
MaTepHAaIOM. 3a1ad He i 2 0a30BBIC HABBIKA TBOPYECKHUI
a30BBIC
HeBo3moxHOC | mIpoaeMOHCTP HaBBIKH MOJIXO.T K
HaBBIKH
Th OILIEHUTH HPOBaHBI Habop IIpU PCIICHUN | pElICHUIO
HaIIM9ue 0a3oBBIC HaBBIKOB UL [IpH peIIeHUN HEeCTaHIapTH HEeCTaHIapTH
Happrkn IpU PELIEHUH P Aap
HaBBIKOB HaBBIKU. pemieHusA CTAHIAPTHBIX CTaHTapTHBIX BIX 337124 0e3 BIX 3a71a4
BCJICJICTBUE CTaHJAPTHBIX sanad ¢ 3ama4 6e3 OIIUOOK U
OTKa3a Wwmenmu mecto | 3amad ¢ omunboK U HEI0YETOB.
5 HEKOTOPBIMHU
3 HEKOTOPBIMHU HEZI0UCTOB.
oOydatomieroc | I'PY p HEIOYETAMH
9 OT OTBETAa OINOKH. HeIoYeTaMu

HpOMe)KYTOLIHLII\/II KOHTPOJIb Ka4YCCTBa YCBOCHHUA CTYACHTAMU COICPI)KAHUA JUCHUIIJIMHBI
IMPOBOAUTCSA B BUAC KOMIIICKCHOT'O 9K3aMC€Ha, Ha KOTOPOM OIIPEACIIACTCA:
YPOBCHBb YCBOCHUSA CTYACHTAMU OCHOBHOTI'O yqe6Hor0 MaTrepuraia nmo JUCHUIIINHEC,
YPOBCHBb TOHUMAHUA CTYACHTAMU U3YUCHHOI'O MAaTCpUalia;
CIIOCOOHOCTH CTYACHTOB UCIIOJIB30BATh NNOJTYUYCHHBIC 3HAHUA IJId PCHICHUSA KOHKPCTHBIX

3aaad.

DK3aMeH B 5 ceMmecTtpe uisi 04HOM (opMbl 0OYYSHHUSI MPOBOIUTCS B YCTHOH (opMe B BHJC
OTBeTa OOYyYaromIerocss Ha TEOPETUYECKUE BOMPOCHI Kypca (C MpeABapUTEIHHOW IMOATOTOBKON),
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pEelIeHNH TPAKTUYECKUX 3aad U TOCIeAYIOIMM coOeceoBaHHEeM B paMKax TEMaTHKH Kypca.
CobecenoBanue MPOBOAUTCS B JOpMeE BOITPOCOB, HA KOTOPHIE CTYICHT JOKEH AaTh KPATKUN OTBET

I[.]'[ﬂ NMPOBECACHUSA TIIPOMEKYTOYHOI0 KOHTPOJIHA C(l)OpMHpOBaHHOCTH KOMIICTCHIUHA
HCIIOJB3YETCH OTBET 110 6I/I.J'IeTy Ha 3K3aMceEHe.

IIIxaja OueHKH NPHU NPOMEKYTOYHOM aTTeCTAllul

Onenka YpoBeHb NOATOTOBKH

[TpeBocx01HO Bce xommeTeHImy (4acTi KOMIETSHITHH ), Ha (hOpPMHpPOBaHUE
KOTOPBIX HAIIPaBJICHA JIUCIUILINHA, C(OOPMUPOBAHKI HA YPOBHE HE
HUKE «IPEBOCXOITHOY

OT1inyHO Bce xommereHimu (4acTM KOMIIETEHIHWH), Ha (opMHpOBaHUE
KOTOPBIX HampasiieHa AUCLUIUIMHA, COPMUPOBAHbI Ha yYPOBHE HE
HIKE «OTIMYHO», TIPH OTOM XOTs OBl OJHa KOMIICTCHIIHS

C(pOpMHpPOBAHA HA YPOBHEC KOTJIMYHO
3a4TCHO (1) pMHP yp

Ouenp Xopo1io Bce kommereHnuMu (YacTH KOMIIETEHIHWH), Ha (OpMHpPOBaHHE
KOTODPBIX HampaBjieHa AWUCLMIUIMHA, COPMUPOBAHbI HA YPOBHE HE
HIJKE «OYEHBb XOPOIIO», MPU ITOM XOTs OBl OJHA KOMIICTCHIHS
chopMHpOBaHa HA YPOBHE «OUYEHb XOPOIIIO»

Xopoio Bce xommereHimu (4acTM KOMIIETEHIHWH), Ha (HopMHpOBaHUE
KOTOPBIX HampapiieHa IUCUUILINHA, COPMHUPOBAHEI Ha ypOBHE HE
HIDKE «XOpOLIO», NpU 3TOM XOTs OBl OJHAa KOMIIETCHLUS
copMHUpOBaHa HA YPOBHE «XOPOIIO»

VYnoBierBoputenbHo | Bee  xoMmeTreHumM (YacTM  KOMIETEHIMH), Ha ()OpPMHUpPOBaHHE
KOTOPBIX HampaplieHa IUCIUILINHA, COPMHUPOBAHEI Ha ypOBHE HE
HUKE «yJIOBJIETBOPUTEILHOY, TIPA STOM XOTS OBbI OZJHA KOMITETEHITHS
chopMHpOBaHa HA YPOBHE «yIIOBIETBOPUTEIHHO

HeynosnerBoputens- | Xors Obl oOxHa KOMIETEHIMS C(QOPMHUPOBAHA HAa  ypPOBHE
HO «HEYIOBJIETBOPUTEIBHO», HM OJHA W3  KOMIIETEHIHH  He
chopMHpOBaHa Ha YPOBHE «ILIIOXO0Y

HE
3a4YTCHO

ITnoxo XoTs1 Obl 0j1Ha KOMIIETECHIUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

6.2. TumoBble KOHTPOJIbHBbIE 32JaHUSI WJIM HHbIE MaTepuajbl, HeO00XOAMMBbIe Il OLEHKH
pe3yJbTaToB 00y4eHHUS.

6.2.1 KoHTpOJIbHbIE BONPOCHI

80NpOCHL Koo gopmupyemoii xomnemenyuu

Tema 1. O0mast XapakTepucTHKA MEeTO/I0B OIIK-4
Kraccudrkarist METOZIOB TI0 00JIACTSIM MEKTPOMATHUTHOTO F3ITYICHHSL.

Buip! B3auMoIeiicTBHS M3Ty4deHNs ¢ BEIIECTBOM U M300PKEHUE CIIEKTPOB.
OO0nacTi MpUMEHEHMs pEHTTeHOTpaguH, MeKTpoHOrpaduu u
HerTpoHorpaduu B XuMuu. YyBCTBUTEIIBHOCTD, pa3pelliaroliast ClioCOOHOCTh
Y XapaKTEePHICTUIECKOE BpeMsi METO/Ia.
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Tema 2. MeTo siIepHOT0 MATHUTHOTO Pe30HAHCA
du3nyeckre OCHOBHI SBJICHUH SIJISPHOTO MAarHUTHOTO pe3oHaHca (SIMP).
OcHoBHBIE TapamMeTpsl JTuHUKU criektpa SIMP (mmpuna, popma, ammu-
Ty[Has ¥ HHTETpajbHas MHTCHCUBHOCTH, PE30HAHCHAS YaCTOTA).
XUMHUYECKUN CIBUT U CITUH-CITMHOBOE pacilieryieHre B criekTpax AMP.
MynbTuiuietHas CTpykrypa crekrpos JIMP, pacripenenenue
WHTEHCHBHOCTH, TIPaBHJIa 0TOOpA.
Amnanus criektpoB SAMP nepBoro nopsjaxa.
IIpumenenue cnextpos SIMP B xumumn.
Tunsl ciekTpomMeTpoB. Oypbe-CIEKTPOCKOIHSL.

OIIK-3

Tema 3. MeToa 3JIeKTPOHHOI0 APAMATHUTHOTO Pe30HAHCA
®duznyeckre OCHOBHI ABJIEHUS 3JIEKTPOHHOI'O TapaMarHUTHOTO
(ctmHOBOT0) pe3onanca (DIIP). PemakcanmoHHbIe TIPOIIECCH B CIIEKTPax
OIIP u SAMP.

OcHOBHBIE TapaMeTphl JTMHUY criekTpa OI1P.

ToHkas cTpykTypa criekTpoB DIIP aHH30TPONHBIX CHCTEM.

CaepxToHKOE pacuieruienne curaana 1P npu B3aumMoeicTBUM C OAHUM
NJIN HECKOJIBKUMU AApaMH. MyJ'H)TI/IHJ]CTHOCTI) " pacipeaciicHucC nH-
TeHCUBHOCTH criektpa JI1P.

CrpykTypHbIE uccienoBanus B meroae JIIP.

IIpunoxenue meroga 1P B xumuu.

N3ydyeHne MEXaHM3MOB XUMUYECKUX PEaKIHL.

Bbnok-cxema OIIP - cnexktpomerpa.

Oco0eHHOCTH 3KCIEPUMEHTA, JOCTOMHCTBA U HEAOCTATKU METOIA.

OIIK-3

Tema 4. MeToabl KBaApPYyNOJILHOT0 H TaMMa - pe30HaHca siaep
IIpuHIMITE METOA SIEPHOTO KBapyHOIbHOTO pe3onanca (SKP).

KBaapynonbHbIE YPOBHH SHEPTUU MTPH AKCHANBHONW CUMMETPHH TIOJISL.
[TapameTp acumMmeTpuu OIS M YPOBHU SHEPTHU.

MHTEHCUBHOCTD, IMIMPHUHA, YACTOTA U MYJIBTUILUIETHOCTH MepexoioB B SKP.
3eeMaHoBckoe pacuiemienue B AKP.

IIpunoxenne merona IKP B xuMuu v €ro BO3MOXKHOCTH.
He3akoHYeHHOCTh TE€OPHH, OCOOCHHOCTh 3KCIIepUMeHTa. [IpuMepsbl.
Oddexr Meccbayspa u yCIIOBHS €r0 HAOIIOICHUS.

Brusane xummdeckoro okpyxenus sep Ha 3pdext Meccbayapa.
KBagpynonsHOE paciierienue 111 BEICOKO- M HU3KOCTIHHOBBIX
KOMILJICKCOB JKeJjie3a.

MarauTtHble B3aMMOAECUCTBUS B TaMMa-pPE30HAHCHOH sIIEPHOM
(hyopecueHIum.

Bo3smokHocTn ipumeHenus 3¢ dexra Meccbayspa B XMMHUH U €T0
OTPaHUICHMUSL.

OIIK-3

Tema S. MUKPOBOJIHOBasI
CIEKTPOCKOMUS
B3anmopaelicTBrEe NOJSIPHON MOJIEKYIIBI C 3JIEKTPOCTATUUECKHUM ITOJIEM.
Omnpenenenne OUIIONBHOTO MOMEHTa B raszax (mepBeiii meron Jebas) u
pactBopax (BTopoii metox Jlebas).
HpI/IMeHeHI/Ie JaHHBIX TII0 JUIIOJIBHBIM MOMCHTaM MOJICKYJ I
OTIpeICTICHHS] UX CHMMETPHUN 1 KOH(DOpMAaIINH.
BpamaTenbHble COCTOSIHUS IByXaTOMHOM MOJIEKYJIbI COTJIACHO KBAaHTOBOM
MEXaHUKE B MPHOIMKECHUH JKECTKOTO M HEKECTKOro (KOJeOJrOIIerocs)
poratopa.
CucTeMsl BpalaTeIbHBIX YPOBHEH SHEPIUHU U UX 3aCelIeHHOCTh. DyHKIUS
pacnpesaeneHusl.
Mertoipl HaOJIIOEHNUS BPaLaTe/IbHBIX CIIEKTPOB.
OCHOBHBIE  XapPAaKTEPUCTHKH M  CIIOCOOBI  BBIPAXEHHs  CIEKTpa

OIIK-3
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DJIEKTPOMArHUTHOTO U3Ay4YeHUs. MaTpUyHbI 3JIEMEHT AUMNOIBLHOTO
MoMeHTa niepexona. [Ipasmra otoopa. IHTEHCHBHOCTD JIMHHAN B CTICKTpaXx.
Omnpenenenue FeOMETPUUYECKUX rapaMeTpoB MOJIEKY u3
BpaIllaTeIbHBIX CIIEKTPOB.

BpamarensHbie CIEKTpBI MHOTOATOMHBIX MOJIEKYIL.

CXeMBbI paIOCTIEKTPOMETPOB.

Tema 6. KosredaTebHas CIEKTPOCKONUA
Knaccuueckuii ¥ KBaHTOBbIE MOAXOABI K OINHCAHMIO KOJIeOATEIbHBIX
COCTOSIHUM MOJIEKYJL.
Konebanust ~ AByxaTOMHOH  MOJEKyJdbl.  OHEpPrus  JUCCOLMALMN
JIByXaTOMHON MOJIEKYJIBI.
VYpaBHEHUS ABMKEHUS sIAEP B IBYX- U MHOTOATOMHBIX MOJICKYJIax.
Hopmanbhble koopanHaThl 1 Kostebanusi. @OpMbI U 4aCTOTHI HOPMATbHBIX
KOJIeOaHUi.
YpoBHU KoJIeOATENbHON DHEPrHU JBYX- M MHOTOATOMHBIX MOJICKYN B
MpUOIMKEHUH TAPMOHMYECKOTO U aHTapMOHHYECKOTO OCHMIIISITOPOB.
®dopMmBbI, YaCTOTHI M CUCTEMa KOJICOATCIBHBIX YPOBHEH 3HEPTUHM MOJICKYJI
H20 u CO..
Metozap! HaOmoIeHHUsT KOJIeOaTenbHBIX CcrieKTpoB. [IpaBmina orbopa. Bun
CIIEKTPOB.
BpamatenbHast CTpykTypa B KOJIeOaTeIbHBIX CIIEKTpax.
Konuenmust rpynnoBbIX 4acTOT U €€ HEIOCTATKH.
[Ipumenenue METOJIOB KoJIe0aTenbHON CIIEKTPOCKOIHH JUISL
KOJIMYECTBEHHOI0 aHann3a BemiecTB. lTexauka u meroguku MK m KP
CIEKTPOCKOIINH.
Br16op ontrMansHBIX yenmoBuit momydenus MK crexrpos.
CpaBuenne MmetogoB MK u KP crnektpockomuu, WX JOCTOMHCTBA H
HEJIOCTaTKH.

OIIK-3

Tema 7. MeToabI 2J1eKTPOHHOH Y ®-CIIEKTPOCKONUH
Teopust mosekynsipubix opOutaneii (MO) kak oCHOBa MHTEpIpETalUU
3JEKTPOHHBIX CIIEKTPOB.
XapakTepUCTHUKHU 3JEKTPOHHBIX COCTOSHUM MHOTOATOMHBIX MOJIEKYJI:
SHEPTHUs, BOJIHOBbIE (YHKIUH, MYJIbTHILIETHOCTD, BPEMsI KHU3HU.
KBaHTOBO-MeXaHMUECKas! BEPOSATHOCTD MIEPEX0JIa U CHJIa OCLILIATOPA.
AGcopbumonnas criekrpockonust. [IpaBuna orbopa u HapyIIeHUs 3ampeTa.
OmuccuonHas (Y®) cnoekrpockonms. CrHexkTpsl (iayopecueHUuH |
tdhochopectieHHN.
3akoHbl nioryomnieHus ceera byrepa-Jlambepra-bepa.
Crnioco0bl n300pakeHusl, YCIOBHUS MOTYUYEHHUs] 1 OCHOBHBIE XapaKTEePUCTH-
KH{ 3JIEKTPOHHOT'O CIIEKTPA.
[IpumMeHeHne 37eKTPOHHBIX CIIEKTPOB B KAa4E€CTBEHHOM, CTPYKTYpPHOM WU
KOJINYECTBEHHOM aHaIn3ax. KoHrermmst XpoMoopoB 1 ayKCOXPOMOB.
TexHuka ¥ METOAMKH SMHCCHOHHOW M aOCOPOLMOHHOW CIEKTPOCKOIHNH

BugumMor u Y® oOmactsax, amnmaparypa, HCCleayeMble  00pasil
YYBCTBUTCIIBHOCTh METOIOB.

OIIK-3

Tema 8. IndpakunoHHbIe METOABI

PenTrenoBckas kpucrauiorpagus.
Kpucranmnsl, mX OCHOBHBIE CBONCTBA, KPUCTAJUINIECKHE KIIACCHI, CHCTEMBI,
CHUHTOHHU, KATETOPHH.
Tumns! pemetok bpasa.
[IpocTpaHcTBeHHAas pemIeTKa U CTPYKTYpa KPHUCTAIIIOB.
Baxwnelimme CTpyKTypHbIE THIBI MPOCTHIX BEIIECTB, OWHAPHBIX H
TEepHapHBIX coenuHeHuil. llommdapuuecknit  MeTox  M300paKeHUS
CTPYKTYD.
KoopauHanmonssle, LienOYeyHblE, OCTPOBHBIE, CIOMCTBIE U KapKacHbIE

CTPYKTYpBHI.

OIIK-4
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CrpykrypHble Kiaccbl. CTpPYKTYypbl CO CTAaTHCTHUYECKOH W HEIMOJHOU
YIOPAJOYEHHOCTBIO.
Mopdotponusi, nzoMmopdpusm, nmoauMopPusM, CTPYKTypHAsT TOMOJIOTHS U
MOJUTUIIHSL
IlonyyeHnue 1 B3aMMOAEHCTBUE PEHTT€HOBCKHUX JIy4eli C BEIIECTBOM.
OCHOBBI TEOpHM pacCesiHWSI PEHTTeHOBCKMX Jyued. YcmoBusa Jlayo.
VYpasuenue bparra-Bynbga. Penrrenodaszosblii aHamms.
OcHOBHBI€ 3Tarbl aHATH3A CTPYKTYPbI KpUCTAILIA.
MaaunupoBaHue peHTreHOTpaMM KPHUCTAIJIOB BBICHIEM U cpeaHein
KaTeropui.
WununypoBaHue pPEeHTTEHOTPaMM METOAOM T0A0O0pa H30CTPYKTYPHOTO
COCIVIHEHMUSL.

I'azoBas 351exkTpoHOrpadus.
PaccesHue 51eKTpoHOB Ha CQepHyecKOM IMOTEHLIMANe M KECTKOH
MOJIEKYJIOM.
PaccessHue »1meKTpOHOB JBYXaTOMHOM MOJEKYJIOM B TapMOHHYECKOM
npuOmmkeHnn  Komebanust  simep. Cxema  dKCepUMeHTa. Y CIOBHS
MOJTYYEHHS JIEKTPOHOTPaMM.
CoBMmecTHOE HCIOJIb30BaHUE ra3oBoi AIIeKTpoHOT padun u
MHUKPOBOJHOBOM CTIEKTPOCKOITHH.

Judpakuusi HEHTPOHOB.
OcCHOBHBIE IPUHIATIIEI TUPPAKITHA HEHTPOHOB.
HcTouHMKY U I€TEKTOPBI HEUTPOHOB.
DaKTOpbI pacCesiHUsL.
CTpyKTypa cecKBHKapOOHATa HATPHSL.

Tema 9. MeToabl Macc-ClIEKTPOMETPUH
MeToapl  MOHHW3AIMK:  AJNEKTPOHHBIM  yaap,  (QoToMOHH3AIHS,
3JIEKTPOCTATUIECKOE HEOTHOPOIHOE MOJIe, XUMHUUECKasi HOHNU3AIIHSL.
WonHsli TOK U ceueHne noHM3aluH. [loTeHImansl MosIBICHUS HOHOB.
Tunsl HOHOB B MAacC-CIIEKTPOMETPAX: MOJIEKYJIAPHBIE, OCKOJOYHBIE,
MeTacTaOMIIbHBIE, MeperpynIupOBOYHbIE, MHOT03apsiTHbIE u
OTpHULATENBHBIE.
IlpuHimmmansHas cxema Macc-criektpomerpa Jemricrepa. BpemsinponeTHslit
Macc-criektpomeTp. KBagpymonbHelii Macc-criektpomerp. CrieKTpomeTp
MOH-TIMKJIOTPOHHOT'O PE30HAHCA.
[IprmeneHne Macc-CIIeKTPOMETPHH VTS UIICHTH(MKALAN BEILIECTB.
TepMoAMHAMIYECKUE UCCIIEIOBAHYST B MACC-CIIEKTPOMETPHUHL.
OmpeneneHre TEIUIOTH CYOJMMAIlMM BEMIECTB, TEIUIOTHI PEAKINH U
KOHCTaHThI paBHOBecHs. [Ipobiema pacmdpoBKH Macc-CHEKTpa.

OIIK-3

Tema 10. MeToasl peHTreHOBCKOI 1 (poTodnekTponHoii (PIC)
CTIEeKTPOCKONMUH
CxeMa BO3HHUKHOBEHHS (OTOIJIEKTPOHHOW AMHUCCHUHU, PEHTTEHOBCKOTO
noryomeHus, guryopecueHuu U Oxe-31eKTPOHOB.
XUMUYECKHI CIIBUT B (JOTORIIEKTPOHHOH CIIEKTPOCKOITHH 1 €r0 UHTEPIIPETAIHSL
[MapameTps! u cTpykTypa GoToAIEKTPOHHBIX CIieKTPoB (DIC).
Cpasaenne Metoa @IC 1 pEeHTI€HOBCKOM CIIEKTPOCKOIHH.
CTpyKTypHO-aHAIUTHYECKOE NPUMEHEHUE METOJO0B (OTOIEKTPOHHON
CIIEKTPOCKONIMH B xXuUMuH. OrmpeneneHne XUMUYECKHX D3JIEMEHTOB U
SHEPruil CBSA3M IEKTPOHOB HA BHEIIHMX M BHYTPEHHHX OOOJIOYKAX aTOMOB.
TexHuka © MeETOIMKA OJKClepuMeHTa. PeHTreHo-(yopecneHTHbIe
CIEKTPOMETPEI.

OIIK-3

Tema 11. MeToabl Hcc/IeI0BaAHUS ONTHYECKH AKTHBHBIX BEIIECTB
Jlucnepcusi ONTHYECKOT0 BPAIEHUS.
Kpyrosas nonspusanus Jiyya cBeTa.
KBaHTOBO-MEXaHUYECKOE PACCMOTPEHUE OINTHYECKOH aKTUBHOCTH U
CrUpasibHast MOJICITb MOJICKYJIBL.
Oddext Korrona.

OIIK-3
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[IpumMeHeHNEe K H3YyYEHHIO CTPOEHUS MOJIEKYN ONTHYECKH AKTHUBHBIX
BemecTB. [IpaBuiio OKTaHOB.
Onrnyeckuii KPyroBoii AMXpPou3M.

OnnunTrdeckas MOspU3aLis CBETA.
3aBHCHUMOCTb ONITHYECKOI0 KPYyrOBOTO JUXPOU3MA OT JUIMHBI BOJIHBL.

Cxema u3MepeHuil KpyroBoro AUXpon3mMa.

OO6nacTb MpUMEHEHHS B CTEPEOXUMHUH U 3JIEKTPOHHOM CTPOCHHH ONTHYESCKH
AKTHBHBIX BEIIECTB.

6.2.2. TunoBble 3aJaHMs1/3a1a41 JIA OLEeHKU ChOPMHUPOBAHHOCTH KOMIETEHIUH

Ilpumepnuvie eéonpocel (konmponavnaa padoma no meme «Ipaguueckoe unouyuposanue
NOPOWIKOGOU PEHMZEHOZPAMMDbBLY) ONA OUEHKU CHOPMUPOSAHHOCHU  3HAHUI KOMHEmEeHUuu
OIIK-4, OIIK-5:

1. Pentrenorpamma Mo (kyOudeckast cuHronms), nonydeHHas Ha MoKo-uznydenun (A =
0.7107 A), COZIEP>KUT peduiekchl Ha cienyromux yriuax 20: 18.39; 26.12; 32.13; 37.27; 41.87,
46.08°. Tlpounmunupyiite 3Tu pediaekchl U paccuurtaiite mapamerp (8) u oowvem (V)
anemeHTapHoi stueiiku (OIK-4)

2. Pentrenorpamma Mn3Si (kyOudeckass cunronwusi), noinydeHHas Ha CuKo-mznydenun (A =

1.5418 A), conepsxut pediiexcs Ha cienyromux yriax 20: 26.98; 31.25; 44.78; 53.06; 65.18;
82.56°. Ilpoumnaunupyiite 3T pedaekcsl U paccuutaiite mnapamerp (a) u obvem (V)
anemenTapHoit stueiiku (OITK-5)

7. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE o0ecnieYyeHne TUCIHIIUHbI
a) OCHOBHas JTUTepaTypa:

1. Kontoxos O.B. u ap. Meroasl uccienoBaHus MaTepUajoB U IMPOLECCOB [DIIEKTPOHHBIN

pecypc]: u3laHuEe BTOpOE, WCIpPABIEHHOE W JIOTMOJHEHHOe. YdeOHoe mocodme. — M.:
WznarensctBo IOpaiit, 2019. 227 c.
Pexum Jocryna: https://biblio-online.ru/viewer/metody-issledovaniya-materialov-i-processov-
439014#page/225

2. MunanteeB B.II. ArtomnHas ¢u3mka: y4eOHMK | TPAKTHKYM Ui aKaJIeMHYECKOTO
OakanaBpuaTa, 2-€¢ W31., ucnp. u jomn. — M.: M3narensctBo FOpaiit, 2017. 415 c. Cepus:
bakanaBp. AkageMnyeckuii Kypc.

Pexum JocTyma: https://biblio-online.ru/viewer/B8A5CD56-861F-4EQ7-8688-
3E1530FF86E3#page/2

0) TOTIOTHHUTENBHAS JTUTEpaTypa:

1. Jlykos B.B., lllep6akoB 1.H. ®usnueckue MeTo bl HCcCAeI0BaHUs B XUMUH. Y4el. mocodue.
PoctoB Ha Jlony.: U3n-Bo FOxHOTO (henepansHoro yHuBepcuteta. 2016. 216 c.
Pexxum nocryma: http://znanium.com/bookread2.php?book=991794

2. Slpeimes H.I'., Mensenes 10.H., Tokapes M.U., Bypuxuna A.B., Kamkun H.H. ®usnueckne
METO/BI NCCIIEA0BAHUS U UX NTPAKTHYECKOE MPUMEHEHNE B XUMUUYECKOM aHanuse. 1M3a-Bo:
IIpomerein. 2015. 195 c.

Pexxum noctyna: http://www.studentlibrary.ru/cgi-bin/mb4x
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https://biblio-online.ru/viewer/metody-issledovaniya-materialov-i-processov-439014#page/225
https://biblio-online.ru/viewer/metody-issledovaniya-materialov-i-processov-439014#page/225
https://biblio-online.ru/viewer/B8A5CD56-861F-4E07-8688-3E1530FF86E3#page/2
https://biblio-online.ru/viewer/B8A5CD56-861F-4E07-8688-3E1530FF86E3#page/2
http://znanium.com/bookread2.php?book=991794
http://www.studentlibrary.ru/cgi-bin/mb4x

3. Jlebener A.T., Macc-criekTpoMeTpusi B Opranndeckor Xumuu Miznanue BTopoe,
nepepaboTaHHOE U IONOTHEHHOE [ DNeKTpOHHBIN pecypce]: yuebnoe nocodue / Jlebene A.T. -
M.: Texnocdepa, 2015. 704 c.

Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785948364094.htm|?SSr=230134153f1459e18b0056f

4. Koso6a JI.M. Pentrenorpacdus B Heoprannyeckoir xumun. M.: Uzn-so MI'Y. 1991.256 c.
5. Broptu k., bonron [Ix.Teopust u npaktuka npunoxenust metoga I1IP. M.: Mup.1975. 374 c.

6. ITaxomos JL.I'., Kupssnor K.B., Kuszep A.B. ®usnueckne METOIbI B XUMHUECKHUX
uccienoBanusax. Yueb. mocooue. Hwkunit Horopogn .: M3n-so HHI'Y. 2007. 286 c.

7. Ilentun 10.A., Bunkos JI.B. ®usnueckue MeTo bl ucciieqoBanus B xumuu. M.: Mup. 2006. 683
c.

8. Ilentun I0.A., Bunkos JI.B. ®usnveckne MeToabl uccieaoBaHus B XuMun. CTPYKTYpHBIE
METO/Ibl U onTHYecKas cuekTpockonus. M.: Beicu. mk. 2002. 366 c.

9. Haxkxamorto K. UK- ciextps! u criektpsl KP Heopranndeckux u KOOpAMHALMOHHBIX COSAMHEHUN.
M.: Mup. 1991. 536 c.

B) MporpammHoe obecrieuenre u aTepHeT-pecypcsl (B COOTBETCTBHHU C COACPIKaHUEM JHCIUTIIAHBI)

http://www.cryst.ehu.es/

http://www.crystallography.net/cod/
https://www.dmoz.org//Science/Chemistry/Nuclear Magnetic_Resonance/
http://webbook.nist.gov/chemistry/

http://nmrshiftdb.nmr.uni-koeln.de/
http://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cqi

VYueOHO-MeToIuuecKast TUTepaTypa Ui JaHHOW JUCIUIIMHBI UIMEETCSl B HAJTMYMH Ha calTax
u3natensctB «Opaiity (http://www.urait.ru/) u snekTpoHHBIX OuONIMOTeYHBIX cHcteMax HHIY
(http://www.lib.unn.ru/ebs.html), nocTyn k KoTopeiM mpenocTaBieH cryaentam. CalThl U31aTEIBCTB
coiepKaT TPOW3BEACHUS KPYIMHEHIINX POCCHHUCKUX YUEHBIX, PYKOBOAMTENCH TOCYIapCTBEHHBIX
OpraHoB, TpernojaBaTesei BeAyIIUX BY30B CTPAaHbI, BHICOKOKBATH(DUIIUPOBAHHBIX CIICIHAINCTOB B
pasnnuHbIX cpepax OuzHeca. DoHnbl OuOIMOTEK CcHOPMUPOBAHBI C YYETOM BCEX HM3MEHEHUM
o0pa3oBaTeNbHbIX CTAHAAPTOB M BKIIOYAeT Yy4YeOHMKH, Yy4yeOHble m0ocoOMs, MOHOrpaduu,
aBTOpedeparbl, AUCCEPTALMH, OSHIMKIONEANN, CIOBapH M CHPABOYHUKH, 3aKOHOAATEIHHO-
HOPMAaTHBHBIC JOKYMEHTBI, CICIHAJbHbIC MEPUOJUYSCKHE H3JAHUS W HW3JaHHS, BBITYyCKAECMbIC
U3/1aTeIbCTBAMH BY30B.

8. MarepuajbHO-TeXHHYECKOE o0ecneyeHne THCIIUTITHHbI

[Tomemenns: npeacTaBisioT coOol yueOHble ayauTopuu (JIeKIMOHHBIE ¢ BMecTUMOCThI0 200
YeJIOBeK M CEMHMHApCKHE C BMECTHUMOCThIO 40 denoBeK) il MPOBENEHUs YYEOHBIX 3aHSITHUM,
MpeayCMOTPEHHBIX MporpaMMmoit. Jlekimonnsie ayautopun (308 koprm. 5, 328 kopn. 2) oCHaIIEHbI
0o0Opy/ZOBaHWEM M TEXHUYECKUMHU CpeACTBAaMH OOYYEHHUS: MEpPEHOCHBIM MYJIbTUMEAUMHBIM
IPOEKTOPOM, HOYTOYKOM U BBIXOJIOM B ceThb MHTEpHET, NoCKoi u menoM (Juis pa3dopa YacTHBIX
BOIPOCOB U JIETAIN3alMH TEOPETUUECKUX ACHEKTOB TUCIUIUIMHBI, & TAK)XKE PELICHUS MPAKTUYECKUX
3amad). Ayautopusi A1 TpoBeleHHS ceMuHapckux 3aHsaTtuid (140 xopr. 2) Takke OCHaIlleHa
HEOOXOIUMBIM O00OPYJOBaHUEM: CTAllMOHAPHBIM MYJIbTUMEAUMHBIM IPOEKTOPOM, HOYTOYKOM C
BBIXOJOM B C€Tb MIHTEpHET, TOCKOW U MEJIOM.

HaunmeHnoBanue | OCHaNIEeHHOCTDh CNeNNAJIbHBIX | Hepeqem. JIMIICH3UOHHOI'0 MPOrpamMMHOro
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http://www.studentlibrary.ru/book/ISBN9785948364094.html?SSr=230134153f1459e18b0056f
http://www.cryst.ehu.es/
http://www.crystallography.net/cod/
https://www.dmoz.org/Science/Chemistry/Nuclear_Magnetic_Resonance/
http://webbook.nist.gov/chemistry/
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CrenuAJIbLHBIX*
NOMeIleHHH 1
MOMeEIeHUH 119

TNOMeIeHu ¥ MoOMeIeHnH 115
CcaMOCTOSITEJIbHOM padoThI

odecrneyeHus.
PexkBU3NTHI NOATBEPKAAIOIIET0 JOKYMEHTA

CaMOCTOSITEIbHOM
padoThI
YueOnas ayautopusi s | KOMIUIEKT crieruain3upoBaHHON * Microsoft Windows 7 Home Basic OA CIS
MIPOBEICHHUS 3aHaTHi | MeOenu, Jlocka mist mena IK 11 D and GE, nmunensus OEM

JICKIIMOHHOTO  THIA: TIp.
larapuna, 23, xopm. 2,
ayn. 328

3012 (3 sanemeHTa); TEXHUYECKHE
CpeACTBa: MPOEKLMOHHBIN 3KpaH
ScreenMedia Goldview HacTeHHBIH,
IIEPEHOCHON MYJIbTUMEIUNHBIN
npoekTop, HOyTOoyK Lenovo G770

* Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,

gunensus  Ne60411808, mara  BeImauu
24.05.2012 1.

[Tomenienune JUISL
CaMOCTOSITEIbHOMN PadOTHI
np. ['arapuna, 23, xopr. 5,
ayn.308

Komrmuiekt ciermann3npoBaHHOM
Me0eIr, IePCOHAITBHBIC KOMITBIOTEPHI
, AMECTCA BbIXOA B MHTCPHET

* Microsoft Windows Professional 10,
JInnensus Ne 67001233, nara BeIgaun
09.06.2016 .

» Microsoft Office MS Office Standard 2013;
cepsepHas mmnen3us MS SQL Server
JInnensus Ne 65097676, nara BeIjaun
23.04.2015 1.

YyeOHast ayauTopusi i
MPOBEACHUSA 3aHSATUN
JIEKIIMOHHOTO THUMNAa TIp.
l'arapuna, 23, xopm. 5,
ayn.308

KommekT ciennanu3npoBaHHOM
Me0eIIr; TEXHUIECKHE CPEICTBA:
IIEPEHOCHOMN ITPOEKIMOHHBII 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTiMennitHbIi
npoexTop BenQ MP-512 DLP,
HOYyTOYK Acer Extensa 5620Z T2390

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInnensus Ne 15988873, nara Beigaun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JIunensus Ne 43178981, nara Bergaun
12.12.2007 r.

Y4yeOHast ayauTopusi Jyis
MPOBEJACHUS 3aHATUN
JIEKIIHOHHOI'O THUIIA

np. 'arapuna, 23, xopm. 2,
ayn. 140

KomrmutexT criermann3npoBaHHOM
Me0eIIn; TEXHUIECKHE CPEJICTRA:
MyJIbTUMEIUHAHBIN TTpoekTop Beng
MP610, noyroyk Acer Aspire 5315-
301G08 , nepeHocHoO#
npoeknnoHHbIH 3kpan DRAPER
DIPLOMAT 60x60 MW BlackCase

HUMECTCA BbIXO B MHTCPHET

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInuensus Ne 15988873, nara Beiiaun
15.01.2003 r.

» Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, nara Bergaun
12.12.2007 r.

[Tomemienust [UIsi CaMOCTOSITENIBHOM pabOThl OOy4aroOUIUMXCs OCHAUIEHbl KOMIBbIOTEPHOU
TEXHUKOH ¢ BO3MOXHOCTBIO MOJKIIOUYEeHUS K ceTu "MHTepHer" M obecredyeHbl AOCTYIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTesibHy0 cpeny (205 kopm. 1).

[Iporpamma cocrtaBiena B cooTBeTcTBUM ¢ TpeboBanusimMu OC BO HHI'Y. Ilpukaz HHI'Y or

13.05.2020r. Ne 275-O/] «O BBeneHuH B ACUCTBHE 00pa30BATEIHHOTO CTAaHAAPTA BHICIIETO 0OPAa30BaHUS

— crieranureT 1o crerpanbHocTH 04.05.01 «@yHnameHTanbHas U MPUKIIATHAS XUMUS

ABTOp (BI)

1.X.H., Ipod.

A.B. Kusses

J.X.H., Ipo.

E.B. CyneiimanoB

K.X.H.

E.H. bynanos
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Peniensent (b1)
K.X.H. c.H.c. ®I'YII "OHIIL]

HUNUC um. 10.E. Cenakosa" A.A. Ca30HOB

3aBenyromnuii kadeapoi,

I.X.H., Ipod. E.B. CyneiimaHoB
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