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1. llesn ocBOeHUSI Y4eOHOM TUCHHMILINHBI

B pesynbrare

OCBOCHHSI y4COHOW JUCIIUTUTMHBI

DU3UKO-XUMHUUYECKHUE

METOABI

MCCIICIOBAaHUS OPraHMYECKUX COCAMHEHUN 00yJatOUINiCs JTOJIKEH:

- JlaBaTh

OIIMCaHHC

TCOPCTUUCCKHMX OCHOB H

SKCIICPUMCHTAJIBHBIX  ACIICKTOB

COBPEMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MCTOIOB aHA/IM3a U UX POJIK B COBpeMCHHOfI OpFaHI/I‘{CCKOﬁ

XUMHH,

- OLICHMBATh BO3MOYKHOCTH TPUMEHEHHUS DPA3IUYHBIX (U3NKO-XUMHUYECKUX METOJIOB
aHaJIM3a JUIsl UCCIIEJOBAaHUS 3alaHHON CTPYKTYPBI;
- HMHTEPIPETUPOBATh MOJYYCHHBIC PE3YNIbTaThl (PU3UKO-XUMHUECKUX HCCICIOBAHUN C
LEIbI0 YCTAaHOBJIEHUS CTPYKTYpbl OpPraHMYECKUX COCAMHEHMM W HaIpaBJIEHUS HPOTEKaHUs

pPCaKnum; COCTaBJIATH

OTYET 0

npojieaHHON  paboTe ¢

CBHUACTCIIBCTBYIOIIUX O YUCTOTE U CTPOCHUH TTOJTYYCHHOI'O IPOAYKTa.

MIPUITOKCHUEM

JaHHBIX

2. MecTo y4yeOHOM AMCHUILIUHBI B CTPYKTYpe NPOrpaMMbl aCIUPAHTYPHI

HHCHI/IHJ’II/IH& DU3NKO-XUMHUYECKHE METOJBI MCCICIOBAHUS OPraHUYCCKUX COCAMHCHUN

BKJIIOUEHa B yacTh 2.1 Aucuumiannsl (Mogynu) O6pa3oBaTebHOTO KOMIIOHEHTA, ceMecTp 4.
JucuunnuHa 6a3upyeTcsl Ha 3HAHUSAX, YMEHUSAX U HaBBIKAX, MMOJYYEHHBIX IPU OCBOCHHUH

JUCHMIUIMH TPEIbIIYIIEro YpOBHS 00pa3oBaHUs: OpraHHuYecKas XUMHs, (u3HuecKas XUMMS,

(DMBUKO-XUMUYECKHNE METO bl aHATH3A.

3. Komnerenunu, popmupyembie B pe3yJibTaTe OCBOCHUS Y4eOHOM AUCHHMILIUHbI

Tabumua 1
Texnonorun
Pe3ysbraTel 00ydeHust Kpurepuu pe3ynbpraToB 00ydeHus
(dhopmupoBanus
3HaTb: COBPEMCHHBIC HAay4HbIC JOCTHXKEHUS U
TEHACHLUH Pa3BUTUS (PU3MKO-XUMHYECKHX METOLOB
UCCIIEIOBaHUs OpraHUYecKHX COCIMHEHUH;
CIIOCOOHOCTD K KPUTHYECKOMY | METOIOIOTHIO KOMIIIEKCHBIX Hay4HBIX nexuun (JI),
aHaJIU3y u OLICHKE | UCCIICZIOBAHMI B CBOEW TNPEOMETHOH 0oO0JacTh, | MpaKTHYECKUE 3aHATHS
COBPEMEHHBIX HAyYHBIX | BKIIIOYAas  HWCCIEJOBAHUS  MEXAUCIUILIMHAPHOTO (I13)
JOCTW)KEHUH, T€HEpHPOBAHHIO | XapaKTepa. caMOoCTOsITeNIbHAS
HOBBIX HIECH MpU pEHICHUH | YMeTh: MPOEKTHPOBATH KOMILJICKCHBIE pabora (CP)

HCCIEN0BATEILCKAX H
MPaKTHYECKUX 3aj[a4, B TOM
YHCIe B MEKAUCIUTLTHHAPHBIX
obmacTiax

HCCIICIOBaHHUS, B TOM YHCIIE MEKAUCIHUIUIMHAPHEIE,
Ha OCHOBE IIGJIOCTHOTO CHCTEMHOI0 HAay4HOTO
MHPOBO33PEHHSI.

Baagers: OCYILIECTBIISTh KOMIUIEKCHBIC
HCCIIEIOBAaHMS, B TOM YHCIIE MEXKIUCIUIUIMHAPHBIE,
Ha OCHOBE IIEIIOCTHOTO CHCTEMHOTO HAy4HOTO
MHPOBO33PEHHSI.

CIIOCOOHOCTh CaMOCTOSITEIBHO

OCYIIECTBIIATH Hay4HO-
HCCIIEI0BATEIBCKYIO
JEeATEITBHOCTD B
COOTBETCTBYIOLIEH
podecCHoHaIbHOM 00MacTu ¢
HCTIONIb30BAaHUEM
COBPEMEHHBIX METOJI0B
HCCIIEJOBAHMS u
nH(popMannoHHO-

KOMM YHUKaIIMOHHBIX
TEXHOJIOTUI

3HaTb: COBPEMEHHBIE OKCIEPUMEHTAJbHBIE H
TEOPETHYECKUEe METOIBl HCCIIENOBAHUS B OOJIACTH

OpPraHW4ecKOW XHMHH; CIIOCOOBI, METOABI U
TEXHOJIOTHUH HaYYHBIX UCCIIEAOBAHMUI.
YMmerb: chopmynupoBaTh  3a7aud  HAYYHOTO

WCCIEeI0BaHNA B OOJACTH HANpaBIICHHOTO CHHTE3a
COEIMHEHUH C TIOJIE3HBIMHU CBOWCTBAMH WII HOBBIMHU
CTPYKTYpaMH M BBIOpaTh HEOOXOIMMBIE METOABI MX

peleHus..
Baagers: CIIOCOOHOCTBIO CaMOCTOSTEIHLHO
OCYIIECTBIISTh HAYYHO-UCCIIE0BATENBCKYIO
JIETENLHOCTD B MPEAMETHOM obmacTu;

I/IH(i)OpMaL[I/IOHHO-KOMMyHI/IKaIII/IOHHI)IMI/I
TCXHOJIOTUAMMU IPU PCIICHUH MOCTABJICHHBIX 3a4a4.

MPAKTHYECKUE 3aHATHS
(I13)
CaMOCTOSITeIbHAS
pabora (CP)




3HaTh: OpeaAMETHYIO o0JacTe U METOABI UCCIICIOBAaHUA B obacTu
COOCTBEHHBIX HayYHBIX I/ICCJ'IGZ[OBaHI/II\/’I.

YMerb: oprann3zoBaTth pabOTy Majoro HCCIIEI0BATEIECKOTO
TOTOBHOCTh OpraHN30BaTh .
KOJUIEKTHBA B TIPEJMETHOH 0O0JNacTh; MpemymnpexnaTb ¥ | CaMOCTOSTEIbHAs
pabory HCCIIeI0BATEIHCKOTO
KOHCTPYKTUBHO pa3pemarb MEeXKIMYHOCTHbIE KOH(IUKTH B pabora (CP)
KOJUIEKTHBA B O0JIACTH XUMHH U -
poecCHOHANBEHOH NIESITEeNEHOCTH;
CMEXHBIX HayK
Baaners: CIIOCOOHOCTBIO OpraHMu30BaTh pabory
HCCIIEIOBATEIbCKOTO KOJUIEKTHBA B OOJACTH XMMHH W CMEXHBIX
HayK.
3HaTh:  COBpEMCHHBIC  OOpa3oOBaTCIBHBIC  TEXHOJOTHUH |
TEXHOJIIOTUM  OOYYeHHs] OpraHMYeCKOH XHMHH; CYIIHOCTbD,
METOJIOJIOTUYECKYI0 OCHOBY, CTPYKTYPY M OCHOBHBIE MPWHIIUIIBI
MOCTPOEHHSI  TEXHOJOTWH, TpeOOBaHWS, TPEIbSBIsIEMbIE K | CAMOCTOSTEIbHAs
TEXHOJIOTHSIM O0yUCHHUS; pabota (CP)
YMeTb: aHaNM3UPOBaTh METONMYECKHE MOJENU, METOMKH,
FOTOBHOCTE « | TEXHOJIOTHH H TpHEMbI o0yd4eHUs, TEHICHUUH W HaIpaBJICHUS
N pa3BuTus 00pa3oBaHMsS B MHUPE M aHAIM3UPOBATH PE3YNIbTAThl HUX
MIPEno/IaBaTeIbCKON
UCTIONB30BaHKsl B  00pa30BaTENbHBIX 3aBEJCHUSX Pa3IMYHBIX
JEATENIbHOCTH 110  OCHOBHBIM
THUIOB; pa3pabaThiBaTh y4eOHO-METOIUYECKOe OOecredeHue Juis
00pa3oBaTEeNbHBIM  MPOrpaMMaM
JWCIUIUIMHBI OpraHu4ecKasl XUMHs; IPOEKTHPOBATh ydeOHbIE
BBICIIEro 00pa3oBaHUs "
3aHATHUA TIO OPIraHUYCCKON XUMUH.
Baagers: HaBblkamMu  (OPMHpPOBAaHUS B II€arorHYecKUX
KOJIJICKTHBAX IO3UTHUBHOI'O IICUXOJIOT'HYCCKOI'0 KJImMarta u
STMYECKUMH HOPMaMH B TNPOPECCHOHATIBHONW JIEITeIbHOCTH;
KYJAbTYpOH MBIIIIEHHS, CIIOCOOHOCTBIO K BOCIPHSATHIO, aHAIN3Y,
0000IIeHHI0  MH(pOpPMAaMKd B  00NacTH  TPAAMIUOHHBIX H
HETPaJAULIMOHHBIX NEAATOTMUYECKUX TEXHOJIOTHH.
3HaTh:  packpbITh  Polib  (PU3MKO-XUMHYECKUX  METOJ0B nekmu (JI),
hccinenoBaHus B paboTe XHMMHKAa OpraHHKa; pacCMOTPETh | IPaKTUYECKUe
OCHOBHBIE  JKCHEPHUMEHTAIbHBbIE  3aKOHOMEPHOCTH  (DU3UKO- 3ararus (113)
XMMHYECKHX METOJOB MCCIEIOBAHUA U YCTAaHOBJIECHUSA CTPYKTYPBI | CaMOCTOSTEIbHAS
CHOCOOHOCTh ~ CaMOCTOSTENIFHO | OPraHUYeCKHX COC/IMHEHUI; obecreuuTh OBIIa/ICHHE pabora (CP)
IUIaHUPOBATh METOOJIOTHEeH  NPUMEHEHUs  (QU3MKO-XHUMHYECKHX  METOJOB
MHOT'OCTYIIEHYATbII CUHTE3 | MCCIENOBAaHUN OPTaHUYECKUX COECIMHEHUM.
CIIOKHBIX 1o CTPYKTYpE | YMeTb: CHOCOOHOCTP K KPUTHYECKOMY AaHAIU3Yy U OLEHKe
OPraHMYEeCKUX COEIMHEHHI C | COBPEMEHHBIX HAydHBIX JOCTIDKEHHH B o0macth  (u3mMKo-
UCIIONB30BAaHUEM 3G (EKTUBHBIX | XMMHYECKHX METOAOB aHAIM3a OPTraHWYeCKUX COCAWHEHMH;
MIPEKYpPCOPOB " OWIIuHT- | cOpMYIHPOBATh HAYYHYIO TpOOJIEMYy B HM3ydaemoil o0iacTu u
0JI0KOB; MPEIUIOKHUTH TOIXO/BI K €€ PEIICHHIO.
Baagers: COCOOHOCTBIO  NPUMEHEHHS  (PU3MKO-XUMUYECKUX
METOZOB aHalM3a B O0JACTH  YCTAaHOBIECHHA  CTPYKTYPBI
OpraHMYECKHX COSANHEHHUH W NPUIOKEHUS MTOTYYeHHbIX CBEACHUI
K PpeLIeHHIO TeOPETHYECKUX 3a/1ad B OPTraHHMIECKON XUMHH.
3HaTb: COBpPEMEHHBICE METONBI HCCIEHOBAaHWA B IPEIMETHOU nexiuu (J1),
YMEHHE TPaMOTHO BBIOUpATb H o
00JIaCTH: CHHTETUYECKHE METO/IBI B OPraHUYECKOW XUMUH; NpaKTUYECKUe
MPaKTHYECKU HCIIONB30BAaTh
YmeTb: BBIOpaTh HEOOXOIWMBIE METOABI HCCIENOBAHUSA U sansaTws (113)
COBpEMEHHBIE TPHEMBI TOHKOI'O o
000CHOBAaTh HX NPHUMEHHUMOCTH JUI pEHIeHHS IIOCTABJICHHOH | CaMOCTOSATEIbHAs
OpraHUYeCKOro CHHTE3a, .
. 3a/a4 B 00JIaCTH OPTaHUIECKONH XUMHUHU pabora (CP)
XUMHYECKOH TEXHOJIOTUH,
Baagers:  o0mmMH  ToOXoZaMH K peIICHWIO  3ajad,
9KCIIEPUMEHTAIBEHOTO
BOCIIPOM3BOISIIME CHUTyallMd, BCTpeYaloluecs B IPAaKTHKE
000pyIOBaHUA VISl JOCTHKEHHUS M
o MHOTOCTaIUIHHOTO CHHTE3a KOHKPETHBIX OpraHMYECKHX
MIOCTaBJICHHOH 1eNH; .
COCTMHEHUH
yMeHHe KOMIUTIEKCHO | 3HATh: OCHOBHI MPHUMEHEHHS (PUIUKO-XUMUICCKAX METOIOB nexrwn (JI),
UCIIONB30BaTh JAHHBIE (DU3MKO- | UCCIIENOBAHMSA JUIL  ONPEIENCHHUS CTPYKTYPhl OpraHMYECKHX | IpPaKTUYECKUe
XUMHYECKHX WCCIICIOBAaHMI | COCMHEHUH; TEOPETHYECKHe OCHOBBI  MacC-CIEKTPOMETPHH H zansTus (113)
OpraHuuYeckux coeguHeHu u | YO-, UK u SIMP-crieKTpOCKONuH; pacro3HaBaHUE | CaMOCTOATEIbHAS
KBaHTOBO-XUMHYECKIX PACUETOB | XapaKTEPHUCTUIHOCTH IIOJIOC U PaBUIIa UX OTOOpa. pabora (CP)
TSt BBISBJICHUSI | YMeTb: TIPUMEHATh Ha TPaKTHKE COBPEMEHHbIE (U3UKO-
3aKOHOMEPHOCTEHN TUNA | XUMHYECKHE METOIBl HCCIEOBAHNSA; OICHUTh NPHUMEHHUMOCTb
«CTPYKTYypa-CBOHCTBa» W | pa3NMYHBIX METO/OB CHEKTPAIBHOTO aHadW3a ISl pEeIICHUS
TIOCJIEAYIONIETO MOJEIUPOBAHUS | TTOCTaBICHHON 3a/1a4H.
CTPYKTYp c npakTHdeckn | BiiageTh: oOIMMH TEOPETHYECKUMH M NMPAKTUYECKUMH HaBBIKAMHU

Ba)KHBIMH CBOMCTBaMH.

pacum¢ppoBkn  Macc-, Y®-, WK u  SIMP-cnekrtpos;




HUHTCPIIPETUPOBATH CIICKTPAJIbHBIC JAaHHBIC I YCTAHOBJICHUA
CTPOCHU OpraHnv4cCKoro COCIUHCHUA, IIOATOTOBUTH
OpEACTAaBJIICHUEC PC3YJIbTATOB CIICKTPOCKONMNYCCKUX I/ICCJ'IC)IOBaHI/Iﬁ
JJIA r[y6nm<aunn MaTcpuajia B HAYYHBIX KYpHaJIaXx.

4. O0beM M coep:KaHMe TUCHUUTLTHHbBI
4.1. O0beM IMCUUTITHHBI

Tabumnuna 2
IMoka3aTenb 00beMa AUCHUINIMHBI TpyaoemMkocTh
O0beM QUCHMILIMHEI B 3a4E€THBIX €TUHULIAX 2
O0beM TUCIMIUIMHBI B acax 72
Jlekumu (4) 22
[pakTrueckue 3aHsTUs (ceMuHApBI) (4) 22
CamocrositenabHas pabora (1) 28
®dopma KOHTpoJIA (3a4./9K3.) DK3aMeH




4.2 Conep:xaHue pa3aejioB y4eOHOMH UCHUTLINHBI

Tabumna 3
Texuuu HaumenoBanmue NPAKTHYECKHX
(ceMHHAPCKHX) 3aHATHI
HaumenoBanue f f
pa3zena § § OueHoyHble
HHZ::I?IT:IHM Ne 1 Tema JeKnun § § Ne M TeMa NPaKTHYECKOIo 3aHATHS § § cpencrea
X =
2 2
= =
1 2 3 4 5 6
Jlekmusi 1. ®Dwusuyeckue OCHOBBI MeETOJAa: NPUHIUI paboOThl  Macc- CriocoObl  MoHM3anmu. Tumel  Macc-
CIIEKTPOMETpa, €ro pa3peliaroias cuia, 00pa3oBaHHE Macc-CIeKTpa, OCHOBHOE | | aWamisatopos. TexHnueckue 1
ypaBHEHHE  MacC-CIEKTPOMETPUH,  THUMBI  PETHCTPUPYEMBIX  HOHOB XapaKTEPUCTUKH MacC-CIIEKTPOMETPOB.
(MOJIEKyIISIpHBIE, OCKOJIOYHbIE, METACTAOMIIbHBIE, MHOTO3aPSTHbIE).
KauectBennsiii ananu3. OmnpeneneHue
Jlexkmus 2. OnpeneneHnue MOJEKYISIPHOW OpyTTO-(popMyIibl IO Macc-CIeKTpy: MOJIEKYJSIpHOH Macchl.  OmnpeneneHus
METOJl TOYHOrO M3MEPEHHs MACC MOJEKYJIAPHBIX MOHOB, METOJ M3MEPEHHs | , | JJEMEHTHOrO COCTaBa. Omnpenenenue | 2
HWHTCHCHUBHOCTEU MMKOB MOHOB, U30TOITHBIX MOJICKYJIIPHOMY HOHY. CTPYKTYPBI OpraHun4eCcKoro
COEIMHEHUsI [0 €0 MacC-CIEKTPY.
Jlexknus 3. KauecTBeHHbIE TEOPUH MacC-CIEKTPOMETPHM OPTraHUYECKHX KonnuectBenHslii ananu3. ['mOpunHbie
COCIMHEHUN: TeOpHs JIOKAIM3aLUK 3apsia, TEOPUs YCTOMIHMBOCTH MPOLYKTOB METOJBI. Mo mpayans
¢parmenTanuy. Macc-ClIeKTpOMETpUYeCKHe TpaBWia: a30THOE, 'J4eTHO- Hoe
Macc- 3JIEKTPOHHOE", 3aTPYIHEHHBIH pa3phIB CBA3CH, MPUIIEKAIINX K HEHACHIILICHHBIM
crekTpoMeTpus | cucteMaM. OCHOBHBIE THIBI PeakIMil pacliazia OpraHMYeCKUX COSIMHEHUH oy | 2 p | Aomatmiee
SJIEKTPOHHBIM yOapoM: TPOCTON pa3phIB CBs3el (0-pa3phiB, OCH3WIBHBIN H Janarme
QTMIBHBIA  Pa3pbIBbl), peTpo-peakuus Junbca-Anpaepa, HeperpynmupoBKa
Mak-Jlapdeptn,  ckeneTHble — IEPErpymIHMPOBKH,  OHHMEBBIE  PEAKLHUH.
Tepmuueckue peakiMy B Macc-CIIEKTPOMETpE.
Jlekuusi 4. YcTaHOBIIEHHE CTPOCHHS OPTaHUYECKUX COCIMHEHUH: METOJ
(YHKIMOHANBHBIX TPYNI, METOJ XapaKTepHCTUYECKHX 3HA4eHWH m/z.
OcCHOBHBIE HampaBieHUs (pParMeHTAlMd OPraHMYEeCKHX COCOMHEHHH I0X Tamnemnas MACC-CIIEKTDOMETDHS
3JIEKTPOHHBIM yAapoM (YIJIEBOJOPONOB M MX TaJOr€HNPON3BOJHBIX, CIIUPTOB, 2 | Jpyrne meroms HpHMeH;II)He Mzcc; 2

(GeHonoB, NPOCTBIX 3(GHPOB, ajJbACTHAOB, KETOHOB, AMHHOB, KapOOHOBBIX
KUCJIOT W WX NpOW3BOAHBIX). [loHATHE O MeTome XMMHYECKOW HOHM3ALUH U
XpOMAaTOMACC-CIIEKTPOMETPHH. [Mpumepsr CTPYKTYPHOT'O aHanm3a
OpraHMYECKHX COSITMHEHHUH M0 Macc-CIEeKTPY HU3KOr0 pa3perieHusl.

CIIEKTPOMETPHH.




1 2 4 6
Jlexnus 5. ®uszmyeckre 0OCHOBEI METOJIa: SJICKTPOHHBIC COCTOSHUS MOJICKYJI, KITACCH(PHUKATINS
QJIEKTPOHHBIX TIEPEXOIOB B MOJEKyJaX, TpaBwia OTOOpa. B3amMOCBS3b 3IEKTPOHHBIX
[IpuMeHeHHE 3IEKTPOHHBIX — CIIEKTPOB
CIIEKTPOB U CTPYKTYPHI OPTaHUYECCKUX MOJICKYI: XpOMO(OPHI M ayKCOXPOMEI, COIPSDKEHHE
N . MOTJIONIEHUsI B~ KAauyeCTBEHHOM U
XpoMO(OpoB, HecTIeIM(PUIECKOE U CHEIUPHUSCKOS BIUSHAE PACTBOPHUTEIIEH, OATOXPOMHBINA U WNunusumya
DJeKTpOHHAs N . N KOJIMYECTBEHHOM aHaJN3ax.
vV THIICOXPOMHBIN CIBHUTH, THIIOXPOMHBIH U THIEPXPOMHBIA 3(P(EKThI, KiIacCUPHUKAIMS TOIOC JIbHOE
TIOTJIOUIEHUS] B 3JIEKTPOHHBIX CHEKTpax. JIoMaIlHee
CIIEKTPOCKOIT -
Jleknusi 6. H30upaTtenbHOE MOTJIONICHHE BAXKHEHITMX ayKCOXPOMHBIX U XPOMO(OPHBIX . 3a/1aHne
us . . CTpyKTYpHBI aHadH3 HEHACBIIICHHBIX
TPYIIT: HACKHIIICHHBIC T€TEPOATOMHBIC AayKCOXPOMBI, KapOOHIIBHBIH XpOMOGOp, THUCHOBHII N
N . OpraHMYECKUX COCTUHEHHUH MO CIeKTpam
XpoModop, CHOHOBBI XpoModop, OeH30IbHBIH XpoModop, mpaBwia Bynsopna-®dusepa. N
MOTJIONICHUsT B OnwkHed obmactn Y@
Venosus uzmepenust Y@ cnektpoB. [lpuMepsl CTPYKTYypHOrO aHaiu3a HEHACHIIEHHBIX
N . cnextpa. [IpaBuna onucanus.
OpPraHUYCCKUX COCIMHEHHH MO CIEKTPY MOMIONeHHsI B OnmxHel oonactu Y@ criekTpa
N OcHoBbl criekTpockonun SIMP. Bri6op
Jlexnusi 7. ®u3nyueckre OCHOBBI METOJa: MAarHUTHBIC CBOWCTBA sI€pP, OCHOBHOE YpaBHCHHE
o PE30HAHCHOTO siipa TpPU  W3YYEHUHU
SICPHOT'0 MArHUTHOTO PE30HAHCA, B3aUMOJICUCTBUS MArHUTHBIX MOMEHTOB sifiep (TOHKas U N
CBEPXTOHKAs CTPYKTypa CUTHAJIOB sifiep). BIOOp pe30HAHCHOIO siipa MPH U3 yICHUH CTPOCHHS CTPOCHMA  OPTAHIHCCKUX  COCMMHCHIH.
P TPyKTypa ci P)- PP pa TPH 13y p [Mpunnun padoter SIMP  criekTpomerpa.
opranuueckux coeaunenuil. [Ipuniun padorsr IMP ciekrpomerpa. o
Meron TBOMHOrO pe30HaHca.
Jlexnusi 8. AHanmu3 CIEKTPOB SACPHOIO MArHUTHOTO PE3OHAHCA SIACP CO CIHUHO-BBIM XUMHUYCCKUH CIOBUT M CIIHH-CIIHHOBOE
KBaHTOBBIM YUCIOM 1=1/2: XMMHUUeCKasi 1 MarHUTHAs! SKBUBAJICHT-HOCTb siJiep, HOMEHKJIaTypa pacmennenne B crnektpax ‘H SIMP.
snepHbix cuctem, A2, AX, AB u A2B cuctembl, UHIECKC CBSI3bIBAHUS, CIEKTPHI MEPBOTO U KoHncranTa SKpaHUPOBAHUS spa.
BTOPOI'0 MOpsiJKa, OCHOBHBIE MPaBHJIa aHajW3a CIEKTPOB IMEPBOrO MOpPs/Ka, pacirudpoBka OTHOCUTENBHBIA XUMHUYECKUN CHBUT, €ro
IPOCTEHIINX CHEKTPOB BTOPOTO MOPSAKA, MPUEMBI YIPOIIEHHSI CIOKHBIX CIIEKTPOB. OIpeJIeNIeHNE 1 MCTIONIb30BaHNE B XUMUH.
Jlekmusi 9. CrieKTpocKomus MNPOTOHHOI'O MArHUTHOTO pE30HAHCAa: INKala XHMHYECKUX [IpaBuna  ommcaHus  CHEKTPaIbHBIX
CABUIOB IIPOTOHOB, HX XapaKTEPUCTHUYHOCTb, 3aKOHOMEPHOCTH B HW3MEHEHMHM 3HAYCHUU xapakrepuctuk  JAMP B HayuHO#
CLIeKTPOCKOLL XUMHUYECKUX CIBHUIOB; KOHCTAHThI CIHMH- CIMHOBOro B3ammoxeiicteus J H-H. JIBoitHoit JIATEpaType. WunuBunya
N pe30HaHC. JILHOE
Usl SIIEPHOTO S
MALHITHOLO Jlekmusi 10. CnekTpockomusi YIJepofHOr0 MAarHUTHOI'O PE30HAHCA: IIKaja XUMHYECKUX [Mpumepsl WAESHTUPUKALNKE COCTUHEHHUNA JIOMaITHee
DC3OHAHCA casurop sgep °C, UX XapaKTePUCTUYHOCTb, 3aKOHOMEPHOCTH B M3MEHEHHU 3HAYECHUH Pa3IMYHBIX KJIACCOB C HCIIOIB30BAHHEM 3a/1aHne

XMMHUYECKUX CIBUIOB, KOHCTAHTbl CIHUH-CIMHOBOro B3ammopeiictBus JC-H, mnomHoe u
YaCTHYHOE MOJABJIEHHUE CIIMH-CIIMHOBOTO B3auMoeicTBus sinep °*C 1 mpoTOHOB.

cnekrpockonuu SIMP.

Jlekmust 11.  Snepueiii addexr Opepxayzepa. 3aBucumocth 3Haka M BenmuuuHbl NOE or
CTpyKTyphl. [IpumeHeHHe cnekTpockonus spepHoro >dgexra OBepxaysepa Ul BBIIBICHUS
MPOCTPAHCTBEHHBIX KOHTaKTOB IPOTOHOB. Pa3HOCTHBIE OKCHEPUMEHTHI. Y CTaHOBJICHHE
TIOJIOXKEHHST 3aMeCTUTeNled M OTHEeCEHHE IPOTOHHOIO CIIEKTpa C IIOMOIIBIO Pa3HOCTHOM
cnexrpockorru NOE.

S nepHbiit 3¢ dexr Ogepxayzepa..
VcTaHOBIICHHE ITOI0KEHUS 3aMECTUTEIICH
U OTHECEHHWE MPOTOHHOIO CIEKTpa C
MOMOIIBI0 PA3HOCTHON CIIEKTPOCKOITHN
NOE.

Jlexmms 12. JIsymepnas cnekrpockomust SIMP. TIpuMepbl ToMo- U reTeposiiepHbIX CIIEKTPOB
COSY. Ornecenne mnporonHoro crekrpa mo ganHbiM COSY. OjHOMEpHBIE CIEKTPHI
JBOMHOTO pe3oHaHca. [IpuMep CTPYKTYpHOTO WCCIENOBAaHHWS C IOMOIIBIO  CEpHU
9KCTIEPUMEHTOB ABOMHOIO PE30HAHCA.

JBymepHas KOppEISILIMOHHAs
criektpockonusi. ORHOMEpHBIE CIEKTPHI
JIBOIHOTO pe30oHaHca. IIpumep
CTPYKTYPHOTO HCCIIEZIOBAHMS C TIOMOIIBIO
cepun 9KCHEPUMEHTOB JIBOIHOTO
pe3oHaHca




1 2 3 4 5 6
Jlekmmust 13. ®usnveckre OCHOBBI METOJa: 4YacTOTa M HMHTEHCHBHOCTH morjomeHus B | 1 | Ilpumepst CTPYKTYPHOT'O aHammza | 1
KoJIeOaTeNbHBIX CHEKTPax JABYXaTOMHBIX MOJEKYJ, OCHOBHBIE KOJEOaHMS] MHOIOATOMHBIX opranndeckux coequHennii mo UK cnekrpy
MOJIEKYJ, TpaBWia oTOOpa. B3amMocBsi3p HMH(pPaKpacHbIX CIIEKTPOB U CTPYKTYPHI (obmacts 4000 - 650 cm?). Ilpasuna
OpTraHUYECKUX MOJIEKYII: BaJICHTHBIE u JneopMaIoHHbIE KoJneOaHusl, OIMCaHM CIEKTPAIbHBIX XapaKTEPUCTHUK
XapaKTepPUCTUIHOCTh KojeOaHWi W ee (u3nvecKue NPUYUHBL, (aKTOPbHI, BHI3BIBAIOIINE WK crieKTpOoCKOITMH B HAYYHOM JIUTEpaType.
Konebarensua P P ¢ P - ¢ PBI, p v patyp WNunusunyans
C/IBUT NIOJIOC TIOTJIOIIEHHS M M3MEHEHHE UX MHTEHCHBHOCTH.
s UK = HOE JIOMallHee
CTIKTPOCKOIH Jlexknms 14. XapakTepucTHUecKoe MOTJIOMIEHHE BAKHEHIINX CTPYKTYpHBIX gparMeHToB U | 1 | Onpenenenne 4mcna  (QyHKUIMOHANBHBIX | 1 sanatme
o ¢yHKIMOHANBHBIX Tpymn opranndeckux coenunenuii: C-C, C=C, C=C, Capon~Capom, Csp3-H, Ipylolnl B OpPraHMYECKOM  COEAUHECHUU
Csp2-H, Csp-H, C-O, C-N, O-H, N-H, S-H, C=0, CHO, COOH, COOR, COHal, NO2, C=N. (pacueT UWHTErpaTbHOM  HHTCHCHBHOCTHU
Crpykrypubie obmactu WK cnektpa. [IpuHIMITBL OTHECEHHs TMOJOC IOTJIOLICHUSL. TIOJIOCHI TIOTJIOIICHHS)
ITocnenoBatenbHOCT,  MpOBeNEHUS CTpYKTypHOro asanu3a. KonuuectBennas WK
cnekrpockonus. YcnoBusi uamepennsi K crektpoB. [Ipumepsl cTpykTypHOro aHanmsa
opranuyeckux coeaunenuii no UK cnexrpy (o6macts 4000 - 400 cm™?).
Jleknmst 15. OcHOBHBIE XapaKTEPUCTHKK Xpomarorpaduyeckoro npouecca u mapameTpsl | 1 | Teoperndeckre OCHOBBI —aHAJUTHYECKOM | 1
Xpomarorpac xpomatorpamMm.  Teopunm  Xpomarorpaduyeckux —IpoueccoB. KadecTBeHHBId U Xpomarorpapum.
MaT o
P P KOJMYECTBEHHBII aHAU3 B XpoMaTorpaduy.
WYecKue = " = NuauBunyann
Jlekmmsi  16. Teopernyeckne OCHOBBI Ta30BOH Xpomarorpaduu. AnHanutuueckue | 1 | KadecTBeHHBIN M KONMUYECTBEHHBIN 1
METO/IbI -, . - HOE JIOMalllHee
AHANI3A BO3MOXKHOCTH Ta3o0-aacopoimonHoi ('AX) u razo-xunkoctHoit xpomatorpadun (IKX). ra3oxpomarorpaguyecKuil aHams. saname
Anmnaparypa ajist ra30Boil XxpomaTorpadum.
OpraHUYeCcKuX v v
.| Jlexnus 17. Teopernueckue 0CHOBBI BBICOKOA((HEKTUBHON >KMIKOCTHOH XxpomaTtorpaduu | 1 | BricokoaddexTuBHas KUAKOCTHAS 1
COEIMHEHUH .
(B2XKX). OcobenHoctn uIeHTU(HKAIMHE KOMIIOHEHTOB CIIOXHOH cmecn B BIXKX. xpomatorpadus (BOXKX).
Anmnapatypa Juis >KUIKOCTHOH XpoMaTtorpaduu
BCEI'O yacos
22 22 OK3ameH
B cemMecTpe
5. CamocTosiTe1bHAsi padoTa 00y4alOIUXCH
Taoauua 4
Tpynoe
Ne HaumeHoBaHme pa3znena N PyA
N Conep:xaHue caMOCTOSITEJIbHONH PadoThI MKOCTh
n/m y4eOHo¥ THCIMILINHBI
B yacax
Macc-ClieKTpOMeTpHst Pa6ora ¢ murepaTtypoii. MHauBHIyanbHOE JOMAIIHEE 3a/1aHUE. 4
OnexrponHast Y@ crektpockomusi | Pabora ¢ nmuteparypoii. MHIuBHAYyaIpHOE TOMaITHEE 3aJaHKE. 4
3 CIIeKTpOCKOIHS SIIEPHOTO Pa6ora ¢ nmurepaTypoil. UnanBrayarbHOE JOMAIIHEE 3a/1aHIe. 4
MarHUTHOTO PE30HAHCa
4 Komnebarenpras UK Pa6ora ¢ nurepaTypoit. UHanBrayabHOE JOMAITHEE 3a1aHIe. 4
CIIEKTPOCKOIHS
XpomaTorpapuaecKue MEeTOIbI Pabora ¢ nmurepatypoii. UnanBrayabHOE JOMAIITHEE 3a/1aHIe.
5 aHaIIN3a OPTaHMIECKUX 4
COEIUHEHUN
6 Bce paszzensi [ToAroToBKa K 3K3aMeHY 8
BCEI'O uyacoB B cemecTpe: 28




6. O6pa3oBare/ibHbIE TEXHOJIOT MU

HpI/I OCBOCHHUU JUCHUIIJINHBI ODI‘aHI/I‘-IeCKaSI XUMHUA HUCHOJIB3YHOTCA CICAYIOIIHC
00pa30BaTeNIbHBIC TEXHOJIOTHH:

- JICKIIUHN

- IPAaKTUYCCKHUC 3aHATHA

- caMoCTOsTeNbHAs padoTa

- 3allliTa MHAWBHUAYAJIbHOI'O0 JOMAIIHET0 3aJlaHUA

1. DoHJ OLIEHOYHBIX CPpEaACTB AJIA MPOBEACHUSA TeKyHlei;l H HpOMe)KyTOqHOﬁ aTTeCTallum 10
AUCIHHUIIINHE

7.1 IlpuMepHasi TeMaTHKA KyPCOBBIX POEKTOB (PadoT) — HE IPEyCMOTPEHBI.
7.2 TIpuMepsbI UCNIOJIB3yEeMBIX OL[€HOYHBIX CPEACTB /I TEKYIIero KOHTPOJIs

Unousuoyanvroe domawinee 3adanue no meme «Macc-cnekmpomempus»

Bapuanr Nel
1. Omnpenenure CTpOEHHE COEAMHEHUS, MAacC-CIEKTp KOTOpPOro MpEJCTaBIeH Ha pUC.
MounekyispHBIil Bec coequHeHus 156, MHTEHCHMBHOCTH JuHuu woHa (M+1)* cocrasiser

2,4% OT MHTEHCHUBHOCTH JIMHUHU MOJIEKYJIIPHOTO HoHa M.
o 23
9000
2000
7000
E0007
5000
4000
3000
2000 127
1000

156

S A 452 B4 78 10 | 14l
™2t 0 200 30 40 S0 B0 70 80 90 100 110 120 130 140 150 160

Bapuant Ne2

1. Omnpenenure CTPOCHHWE COCAMHEHUS, MAaCC-CIIEKTP KOTOPOrO TIPEACTaBICH Ha pHC.
MonekyisipHblid Bec coenuHeHuss paBeH 102, 1Mo JaHHBIM AJIEMEHTHOTO aHajiHu3a BEIIECTBO
COJIEPXKHUT TOJILKO YIJIEPOJ, BOJOPOJ M KHCJIOPOJI; HWHTEHCHBHOCTH JMHMH HWoHa (M+1)*
cocrapiser 5,9%, a wuHTEHCHBHOCTh JuHUH (M+2)* - 0,6% OT HMHTEHCHBHOCTH JIMHUH

MOJICKYJIAPHOI'O HOHA M-+.
Abundance &0
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Bapuant Ne3
1. Coequnenne Ci1oH1002 mmeer Macc-criekTp, MpeACcTaBIeHHBI Ha puc. UTO MOXKHO cKa3aTh O
CTPOECHHH 3TOTO COCTUHECHUS?

Abundance

30007
BO00
70007
000 10
5000
4000
3000 51
2000

28
1000
ez E2 7h o H . ‘
0 - |.".4 !I PRI T P ..,| ] 11\1.?1 I| I
iz 20 30 40 50 60 VD B0 G0 1400 M0 1200 130 140 150 160 170

162

7

102

Hnousuoyanvrnoe domawnee saoanue no meme «Inekmponuas YO cnekmpockonus»

Bapuanrt Nel

Boruncnute 3Hau€HUS MOJIBHBIX KOA(P(GUIIMEHTOB MOTAIIEHUS JJI1 MAaKCUMYMOB 3JIEKTPOHHOTO
criekTpa (B_BMAMMON) 00JacTH JUIsl OKPAIIEHHOTO B KPACHBIM LIBET MPOTHBOOIYXOJEBOTO
aHTHOMOTHKA pydoMuninHa. CrekTp nojaydeH Juis pactBopa 4.49mr BemectBa B 250 Mit 3TaHoIa,
TommnuHa KioBeThl 1 cM. 3Hauenus D%, o6o3HaueHHBIC Ha criekTpe: 21, 28, 66, 88.

"o

“ 200 250 300 W5t 400 950 500 A,

Bapuant Ne2

2 Ha pue. - npHBeAeHbI CNEKTpbI nponenuadensona
CsHsCH=CHCHj, annuan6enzona CgHsCH.CH=CH, u 1-henunnen-
raguena-1,3 CeH;CH=CH—CH=CH—CHj;. KaxoMy coeIHHeHHIC
NPHHAJJIeXKHT KaKIas KpUBas MOTJIOUEeHUA?

lge
4‘ - ~ 3
P lge
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Bapuant Ne3

=.. Ha puc. *. 7 npuBegeHs! cnektpel f-Hadroaa H 2-HadTHAKAp-

6unosa. KakoMy coejHHEHHIO NIPHHALJICIKHT KaK1asi KpUBAs?

lge

Sk

1 1 1 1 1 1 1 1 1 1 L L
200 220 240 260 280 500 J20 340 A,.HM
Puc. 1L1.78

Hnoueuoyanvnoe oomawinee 3aoanue no meme « Cnekmpockonus si0epHo20 MacHumHo20

pe3oHaHca»

Bapuanr Nel

1. Ompenenuts cTpoeHHe coeauHeHNUs ¢ OpyTTo-hopmynoit C2HsCls.

5.79

75

5

“3.95

~

®

@
|+~
'

Bapuant Ne2

5.5 5.0 4.5 4.0 3.5

1. Onpenenuts cTpoeHue coeaunenus ¢ opyrro-gopmymnoit CgHi1204
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Bapuant Ne3
1. Onpenenuts CTpOCHUE COCTUHEHHUS

¢ 6pyrro-hopmynoit C4H7OBr
T RS ifas 7

Lo |

1.36 0.18

Hnousuoyanvroe domauwinee 3aoanue no meme « Konebamenvnas UK cnexmpockonus»

Bapuanr Nel

1. Onpenenuth cTpoeHUe coenuuenus ¢ Opyrro-dopmynoit C4HeBr2

TS w
ﬂ'| ~ wml ,'H" A f
s | RSB
3 I VA |” |!| ¥ || |II|I|
58 ! | lli |
| h
| I T
- S 55 5 gn 6% Re s
3k E 83 3 HE B g8 R
4000 :}EIIII FJIIII]) ZEI!.'ICI zc-l.':n E::l] EI:D.’:I Enll).’)
Waernumber cm-1
Bapuant Ne2

1. Onpenenuts cTpoeHue coeanHeHus ¢ 6pyrro-popmynoit CgH7N.
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Bapuanrt Ne3
1. Onpenenuth cTpoeHue coenuHenus ¢ Opyrro-dopmymnoit C7HgN.
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Hnousuoyanvnoe oomawHee 3adanue no meme «Xpomamozpaguueckue memoovl
AHAU3A OPCAHUYECKUX COCOUHEHUL»

1.Kakue ocoOeHHOCTH XpOMaTOFpa(l)I/II/I MO3BOJIAKOT JOCTHUYDL JIYUIICTO pa3ACICHHUA BCUICCTB C
OJIM3KUMHM CBOMCTBaMU I10 CpaBHCHHUIO C APYTMMU MCTOAAMHU pa3aCICHUA.

2. Ilepeunciute cocOOBI MOYYSHHST XpPOMAaTOrpaMM. UTO HCIIOJIB3YeTCsl B KAUECTBE DIIOCHTOB
B KaXXIIOM U3 crioco0oB?

3. Kak MOXHO OCyIIeCTBIATh UACHTU(DUKAIIUIO ONPEENIeMbIX COSIMHEHUI B CMECH IOCIIe MX
XpoMaTorpaduyeckoro pasjeneHus?

4. Yto Takoe MHJAEKCH ynaepxkuBaHua? Kakue cuctemMbl HHIEKCOB yIepKUBaHUS UCIOJIb3YIOT B
xpomarorpaduu (MperuMyIeCTBEHHO B ra30B0il)?

12



5. Ilepeuucnute OCOOCHHOCTHM M TPEUMYIIECTBA BBICOKOI()(HEKTUBHOM  KUAKOCTHOM
xpomarorpaduun (BIXKX).
6. Kakue copOenTs! ucnonb3ytor B BOXKX? Kakum TpeOGoBaHUAM OHU I0JIKHBI OTBEYATH?

7.3 HpI/IMepbl HUCII0JIb3YEMBIX OLICHOYHBLIX CPEACTB AJId HpOMe)l(yTO‘lHOi/'I aTreCcralnum
BOl'[pOCLI K 3K3aMEHY 0 TUCHUILJIMHE:

1. Tlapamerpsl ynepkuBaHUsI B Xpomarorpauu:. MEepBUYHBIEC, NPUBEICHHBIEC, HCIIPABICHHBIE,
yKcThie, a0COMIOTHBIE U OTHOcHUTeNnbHble. MHnekc yaepkuBanusi Kopaua. Mcnonb3oBanue
UX B KaU€CTBEHHOM XpoMarorpa(uaeckoM aHajm3e.

2. Xpomatorpaduueckue mnapaMerpsl (KOIPQUIMEHT pactpeneiaeHus, KodPpOUIUSHT eMKOCTH,
(bazoBoe cooTHOIIECHHE, KOADOUIIMEHT YACP)KUBAHKS), WX COOTHOIICHHE W 3HAYCHHE JUISA
BbIOOpa ycnoBuidl. OCHOBHOE ypaBHEHHE XpoMaTorpa(rpoBaHusl.

3. Tazo-amcopOmmonHast (ra3o-tBepmodasnas) xpomarorpaduss W €€ aHaJIUTHYECKHUE
BO3MOXKHOCTH. TpebGoBaHMs K ra3zam-HOcUTeNnsIM U ajacopOentam. Ilpuponnsie,
CUHTETUYECKHME W  TOBEPXHOCTHO-MOJM(DUIIMPOBAHHBIE  aAcOpOeHThl.  BrusHue
TEeMIepaTypbl Ha yaep:KuBaHUE U paszzaeneHue. [I[porpaMMupoBaHue TeMnepaTypsbl.

4. KomnebatenpHOEe B3amMoJeHCTBUE W 00epTOHBL. DakTOpbl, BIUSIONINE HAa YaCTOTYy
W WHTEHCUBHOCTH morjiomieHus. O06mas metoauka ananu3a UK u ciektpos.

5. Cnektpockomus ‘H  SMP: 1mkama  XMMMYECKMX  CIBMIOB  MPOTOHOB,  HUX

XapaKTepUCTUYHOCTh, 3aKOHOMEPHOCTH B M3MEHEHUU 3HAYEHHH XUMHYECKHX CJBHUIOB;

KOHCTaHThl CIHUH-CIUHOBOTO B3anmoaeicTeus J H-H.

Cnenmnansnabie Mmetomuku  SAMP.  SAnepubrit addext OBepxaysepa.

MeTo1bl HFOHU3ALMU B MacC-CIIEKTPOMETPUH. MeTO bl pa3fiefieHusl U PerucTpalui HOHOB.

8. OcHOBHBIC THUIIBI pEaKIHMi pacmaga OPraHUYECKUX COCTUHEHWUW TIOJ DJIEKTPOHHBIM
yaapoMm.  Macc-CneKTpOMEeTpUYeCKMe  TMpaBWia:  a30THOE,  ‘UE€THO-3JIEKTPOHHOE”,
3aTPYIHECHHBIN pa3pbIB CBA3CH.

~No

[Ipumepsbl pacyeTHBIX 3a/1a4:

1. Kuakocts CoHaO2. YD-ciekTp: Avaxe (B Boze) 204 um (Ige 1,6). Criektp IIMP: nBa cunriera
opu 6 2,05 u 11,4 M. 1.; COOTHOIIECHHE MHTEHCUBHOCTEH curHanoB 3:1. Macc-crektp (m/z):
60(72), 45(100), 44(6), 43(92), 42(8), 29(4), 28(3), 19(3), 18(20), 17(4), 15(8). UK-crektp:

T,%
100
S0+
25
HK
0L 11 ] ] | 1 | |

4000 32002800 ' '1800 1600 1400 1200 1000 800 et
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2. Kuakocth; kKonmmuecTBeHHBINA cocTaB: 92,3% C; 7,7% H. Y®-cnektp: Amakc (B rekcane) 255
um (lge 2,8). Cnexrp IIMP: cunrner npu 6 7,23 m. a. Macc-cnekrp (m/z): 79(6), 78(100),
77(14), 76(6), 75(2), 74(2), 73(2), 63(4), 52(20), 51(20), 50(18), 49(3), 39(14), 38(6), 37(1),
27(4), 26(4). UK-cnexTp: cM.

T,%
00

75

rf"""\.

0 t t ? 1 . ! 1 ! t ! t 1 I
4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800 600 400 cm~?

3. Coemunenne CsHgO3. YD-criektp: Xmake (B atanone) 262 um (lg e 1,5). UK-, [IMP- u macc-
CIIEKTPBI:

Ed

7,%
100
75
50
25
0 | 1] ] 1 | |
5000 3000 1800 1600 1400 1200 1000 800 cml
fMP
Iomna%
) 100
[ MC
757
N
25
‘116
' H
/l’\‘j’_L 1 OJ M
1 3 2 O;M.ﬂ.‘ 20 30 40 50 60 70 100 110 mfz
\

4. Kunkocts CeHs. YD-criextp: mpospauna seime 200 um, MK-cnektp (em™): 2958 ¢, 2935 c,
2870 ¢, 2860 c, 1465 cp., 1448 cp., 1380 cp., 725 cp. Macc-cnekrp (m/z): 86(28), 71(14),
57(100), 56(77), 43(88), 42(60), 41(76), 39(38), 29(65), 28(22). [IMP-cnektp:

14
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. 1
2. 1, a,M.0,

5. Xunkocte CsHoBrO». Y®-cniektp: mpospauna Beime 200 am. UK-, [IMP- u macc-ciekTpsI:
T, % . ~

100

75
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0 L 1 L Ll L
4000 350b 3000 2500 20001800 1400 1000 ¢~

e

100
dme \ 1821, 154
60
" 107
109
601 45 7 135
. 137
40 268 55
20 ' (M9
. 101 10 |
. : 165
167_|I%

30 S0 %0 40 130 150 170mfz

[TonmHBIE KOMIUIEKT OLIEHOYHBIX CPEJICTB IPHUBEJCH B MPHIOXKEHHMH K paboueit
IIpOrpaMMe.
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8. YueOHO-MeTOAN4YECKOE U MH(POPMAIHOHHOE o0ecnieyeHne Y4eOHOH TUCIUIITHHBI
8.1 IlepeyeHb OCHOBHON W /JIOTIOJHUTEJIbHON y4eOHOH JUTEpATyphI

Tabauuna S
Bun Kon-Bo | Dnekrpo
No W3aHus 9K3. HHBIHA
1/ ABTOP(BI) HaumenoBanue nznanus (yaehm, sparem.c Ton peeype
. yueOHOe TBO U3JTaHHS
rmocoodue,
™)
OcHoBHas JuTepaTypa
1 CunbBepcreiin | CnekTpoMeTpudeckas YueOHuk 2 -
P., baccrnep UAeHTU(DUKATIUS
I'., Moppu T. | opraHu4yeckux Mup 1977
COEAMHEHUM
2 H.bpayn, Crektpockonus Y4eOHuK 2 -
@®.Droiin, M. | opraHMYecKHUX BELECTB Mup 1992
Ceiinzoepu.
3 Kasunpaa [Mpumenenne Y-, UK- | VueOHuK 2 -
JLA., u SIMP-crekTpockonuu Bricmias 1971
Kymnerckas B OpPraHU4eCcKON XHUMHUH. IKOJIa
H.b.
4 | epoym O. CoBpeMEeHHbIC ~ METObI Y4eOHuk 2 -
SIMP nns XUMHUUYECKHX Mup 1992
HCCIIEOBAHUI
JonoaHuTeIBbHAS JIMTEPaTypa
! Pwll: i http://zna
HOxHbIi -
Jycos  B.B,, duznyeckue MeToAbl | YuebHoe (henepaibu num.co
[lep6akos A N 2016 m/catalo
H HCCIICIOBaHUS B XUMUH | mocodue BIN Ioroduct
o YHUBEPCUT Uproduct
1991794
er,
2 - http://zna
nium.co
[NamkoBa E.B. | CnekTpanbHele MeTonsl | YueOHOE M.:C1tT’'AY
" " 2017 m/catalo
aHaJM3a mocobue - "Arpyc",
a/product
1976630
3 - http://zna
MonekyisipHas ) nium.co
JIutBua @.D. | COEKTPOCKOIHS: OCHOBBI Yueonoe M.: HHI 2013 m/catalo
nocooue Undpa-M,
TEOPHHU U TIPAKTHKA a/product
/352873
4 | Nouun b. . SAMP-cnekTpockonust B YueOHIK 2
OpPraHUYECKON XUMUU XUMUS 1983 -
5 1O. 5. | Meromsl cHieKTpaIbHOTO VYueOHuK 10
Kyzsxos, K.A. | ananuza MY 1990 )
CeMeHEHKO,
H. B. Bopos
7 Bemmamu J1. Hosrie gamneie mo UK- | CrpaBowyHHK 1
CIIEKTpaM CIIOKHBIX Mup 1971 -
MOJIEKYIT
8.2 Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHMKAIMOHHON  ceTH

HNHTepHeT, 3JIEKTPOHHBIX 00pa30BaTe/bHBIX pecypcoB JIOKAIbHBIX ceredd PI'Y mm. A.H.
Kocbirnna, Heo0XoaMMBbIX 1151 0OCBOCHHMS THCIUILTHHBI

1. Bubmuorexka PT'Y um. A.H. Koceiruna http://biblio.mgudt.ru/jirbis2/.
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2. DnekrporHo-6ubmmoTeunas cuctema (ObC) «MHDPA-M» «Znanium.comy

http://znanium.com/.

3. PedpeparuBnas 0a3a nanubix « Web of Science» http://webofknowledge.com/ .
4. PecepaTuBHas 6a3a qaHHBIX «SCOPUS» http://www.scopus.con/.

5. ITarenTHAsS Oasa

JaHHBIX

KOMIIaHUH «QUESTEL — ORBIT»

https://www37.orbit.com/#PatentEasySearchPage.

6. DIEeKTPOHHBIC pecypchl
http://www.springernature.com/gp/librarians.

U3aaTenbCcTBa «SPRINGERNATURE»

7. Hayunas snekrponHas oubnuoreka «eLIBRARY.RU» http://www.elibrary.ru/.
8. HattmonasnsHast anekrponHas oudmuoreka («HIb») http://H30.pd/.
9. DrexTpoHHO-6MbIMOTeuHas cuctema (OBC) «IOPAMTy https://biblio-online.ru/

9. MaTepI/laJIbHO'TeXHH‘IBCKOC o0ecneyenue AUCHUIIJINHBI

HanMeHoBaHue yuyeOHBIX ayTUTOPUIA,
JabopaTopuii, MaCTEepPCKUX, OUOJINOTEK,
CIOPT3aJ10B, MOMeIeHMii AJIsl XpaHeHUs 1
npoPUIAKTHYECKOTO0 00CTYKUBAHUS
y4eOHOro 000pyA0BaAHMSI U T.IL.

OcHAallleHHOCTH YUeOHBIX ayTUTOPHIA,
JlabopaTopuii, MaCTEePCKUX, OUOJINOTEK,
CIIOPTUBHBIX 32J10B, MOMeNIeHUH A1l XpaHEeHUs U
npoPUIAKTHYECKOT0 00CTYKMBAHUS YUeOHOT0
000py1I0BaHHUS M T.II.

117997, r. Mocksa, yi. CagoBamdeckas, 1. 33, ctp. 1

Aymuropust Ne757 — yyeOHast ayAUTOPUS 1Jist

MIPOBEICHUS 3aHATHNA JIEKITMOHHOI'O u
CEMUHAPCKOTO THIIA, TPYIIOBBIX u
WHIWBHUIYyaJIbHBIX ~ KOHCYJIBTAITUH, TEKYIIEro

KOHTPOJISL ¥ IPOMEXYTOYHON aTTECTaIHH.

Komriekr y4eOHON Mebenu, TeXHHUECKHE CPeJiCTBa
00ydeHus1, CIy)Kalue AJs NPEICTaBlICHUs y4eOHOM
WHPOPMAIMH  ayIUTOPUU: MPOCKTOp, OKpaH Juist
IIPOEKTOpa, MEI0Bas JOCKA.

[Tomermennss I CaMOCTOATEIBHOM  PaOOTHI
00yJaroImuxcs

OCHAIIIEHHOCTh MOMEIIEHUNA UISI CaMOCTOSTEIbLHOMN
paboOTHI 00YIAIOTITIXCS

119071, r. Mocksa, yi1. Manas Kamyxckas, 1.1, ctp.3

YUTAJIBHBIN 321 OMOIHOTEKH

— KOMIIBIOTEpHAsl TEXHWKa; TOAKIIOYEHHE K CeTH
«HTepHET»

Aymutopuss  Nell54 -  durampHBIA  3a1
OMOJIMOTEKN: TTOMEIIEHNE [UISI CaMOCTOSITEIBLHOMN
paboTHI, B TOM YHCIIE, HAYYHO-

HCCIIEIOBATENILCKOW, TOATOTOBKHA KYPCOBBIX U
BBITTYCKHBIX KBaJTU(UKAITMOHHBIX paOdOT

— Ilkapsl ¥ creumaku Ui KHAT M BBICTaBOK,
KOMIUTEKT y4yeOHoi wmebenmu, 1 pabouee MecTo
coTpyaauka u 3 paboumx Mmecta s CTYACHTOB,
OCHAIIICHHBIC IEPCOHANBHBIMH KOMIBIOTEpAMH  C
HOAKITIOYeHUEM K ceTH «MHTepHeT» 1 obecredeHneM
JOCTyIMa K OJJIEKTPOHHBIM OuOIMOTeKaM © B
AIIEKTPOHHYI0  WH(OPMAIMOHHO-00pa30BaATENBHYIO
Cpeny OpraHu3alny.

Aymutopus  NellS55 -  durampHBIA  3and
OMOJIMOTEKN: TTOMEIIEHNE JUISI CaMOCTOSITEIBLHOMN
paboTHI, B TOM YHCIIE, Hay4YHO-

HCCIIEIOBATENIBCKON, TOATOTOBKU KYPCOBBIX U
BBIITYCKHBIX KBaTH(UKALIMOHHBIX Pa0OT.

— Karanorn, komruiekt yuebHo# Mebenu, TpuOyHa,
2 pabGouymx MecTta Uil CTYIEHTOB, OCHAICHHBIC
HEPCOHAIBHBIMHA KOMITBIOTEPAMH C TOAKIIOYCHUEM K
cetn «l/HTepHeT» W obecnedeHWeM JOCTyma K
SNIEKTPOHHBIM OMONMOTEKAM H B AJIEKTPOHHYIO
MH()OPMAITOHHO-00pa30BaTEILHYIO cpeny
OpraHu3aIHu.

Aymutopuss  Nell56 - uuTaneHBId  3an
OHMOIMOTEKH: MTOMEIIEHUE I CaMOCTOSTEIbHOM
paboTsl, B TOM qHCIIe, Hay4HO-

I/ICCHCZLOBaTeHLCKOﬁ, IMOATOTOBKU KYPCOBBIX U
BBIITYCKHBIX KBaJ'H/Iq)I/IKaI_[I/IOHHBIX pa60T.

— Crennaxu UIg KHAT, KOMIUIEKT yueOHOH mMebenH,
1 pabouee MecTO cOTpyIHHUKA U § pabounX MecTa st
CTYJICHTOB, OCHAIIICHHbIE MepPCOHATBEHBIMH
KOMIIBIOTEpAaMH € MOJKJIIOYEHHEM K  CETH
«HTepHeT» W obecneueHHeM  JOCTyma K
JJIEKTPOHHBIM OMOMMOTEKaM © B BJIEKTPOHHYIO
MHPOPMaIIIOHHO-00Pa30BaTEIbHYIO cpeny
OpraHu3alyy.
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MarepuanbHO-TEXHHUECKOEe obOecreueHue y4eOHOW IUCHMIUIMHBI Tpu OOy4eHHH C
MCTOJIb30BAHUEM 3JIEKTPOHHOTO 00YyUYeHHS U AUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTH.

Heo0xonumoe odopyaoBanue IMapameTpsl Texunueckue TpedOBaHUSA
[TepconanbHbIi Be6-6payzep Bepcust nporpammHoro odecriedeHus: He
KOMITbIOTEp/ Hiwke: Chrome 72, Opera 59, Firefox 66,
HOYTOYK/TLTAHIIIET, Edge 79, Sunexc. bpaysep 19.3
Kamepa, OnepanroHHas Bepcus nporpamMmMHoro obecriedeHus He
MUKPO(OH, cucTema amwke: Windows 7, macOS 10.12
JUHAMUKH, «Sierra», Linux
noctyn B ceTh MIHTEpHET | Beb-kamepa 640x480, 15 kagpos/c

Muxkpodon T000H

JluHamMuKy (KOJIOHKH Tto0bIe

WJIM HAayITHUKHN)

Certb (MHTEpHET) [TocTtosiHHas CKOPOCTH HE MeHee 192

kbut/c

TexHosormueckoe oOeCIEUYCHWE pealM3alli  MPOTPAMMBI  OCYIIECTBIIACTCS €
WCIIOJIb30BAHMEM  3JIEMEHTOB  JJIGKTPOHHOH  MH(DOPMAIIMOHHO-00pa30BaTeIBbHON  CpeIIbl
VHUBEPCHUTETA.

[TepedeHs TUIIEH3MOHHOTO MPOTPAMMHOTO 00ECITCUCHHUS !

Microsoft® Windows® XP Professional Russian Upgrade/Software Assurance Pack Academic
OPEN No Level, apruxyn E85-00638; numensus Nel8582213 ot 30.12.2004 (Geccpounas
KOPIIOpPAaTUBHAS aKaJeMHYECKast JINIICH3USA);

Microsoft® Office Professional Win 32 Russian License/Software Assurance Pack Academic
OPEN No Level, aptukyn 269-05620; mumensuss Nel8582213 or 30.12.2004 (Geccpounas
KOPIIOpAaTUBHAS aKaJeMHUYCCKast JINIICH3HS).

Microsoft Windows Professional 7 Russian Upgrade Academic Open No Level, aptuxya FQC-
02306, mumensus Ne 46255382 ot 11.12.2009 (komust THICH3HH;

OeccpouHasi akajgeMHuecKas JIMIEH3US; LEHTP TMOJJIEPKKH KOPIOPATUBHBIX JIUIICH3UN
Microsoft).

Microsoft Office Professional Plus 2010 Russian Academic Open No Level, nuiensus
47122150 ot 30.06.2010 (GeccpouHast akageMU4yecKas JIMIECH3WS, IEHTP IMOIICPKKU
KOpPIOpaTUBHBIX juien3uii Microsoft).

Cucrema aBromatuzanuu o6uommorek MPBMC64, noroBopa Ha oka3aHue YCIyr IO IMOCTAaBKE
nporpamMmmuoro ooecrieuenust Nel1/28-10-13 ot 22.11.2013, Nel1/21-03-14 ot 31.03.2014 (xonuu
JIOTOBOPOB).

Google Chrome (cBoGoaHO pacmpocTpaHseMoe).

Adobe Reader (cBo6oaHO pacmpocTpaHsemMoe).

Kaspersky Endpoint Security mnst 6usneca - Cranmaptabiii Russian Edition, 250-499 Node 1
year Educational Renewal License; norosop Ne218/17 - KC ot 21.11.2018.
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