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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodpeccop) Ymytosa IM.A. Kadenpa
opraHu4eckomn xmummn Xummnyeckuii MHcTuTyT M. A.M. Bytneposa , Galina.Tschmutowa@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenblo ocBoeHns oucumnnuHbl "dusndyeckme Metoabl MCCnenoBaHns” SBnseTcs noarotoska K
Hay4YHO-UCCnenoBaTeNnbCKoM OeATEeNbHOCTU A4 pelleHns 3a4a4, CBA3aHHbIX C naeHTudomkaumnen
COeOVNHEHWI, N3y4eHMEM UX COCTaBa, CTPOEHUS N peakLUMOHHON cnocobHocTu. B pesynbTate
OCBOEHWS OaHHO ANCUMNAMHBI OONXHbl OblTb CCPOPMUPOBAHBI NPEACTABNEHNSI O COBPEMEHHbIX
BO3MOXHOCTSX PeLeHNst CTPYKTYPHbIX 3a4a4 Pas3HOro ypoBHS, yMeHUs aenatb nNpaBuibHbl BbiOOp
mMeTona(oB) 4N Nofy4eHUs OOCTOBEPHOM NMHADOPMALIUN U MHTEPNPETUPOBATh MNONYYEHHbIE
pes3ynbrarbl.

OucumnnuHa "®duraunyeckne MeToapl NCCNefoBaHUS" NPUHALNEXUT K LUKy obleHayYHbIX
npeameToB, co3patowmx 6asy ons adodekTmBHoro, 6onee rnybokoro n3y4yeHus cneumnanbHbIX
KYPCOB, CBSAI3AHHbIX C N3Y4YEHNEM CTPYKTYPbl N PEAKLUOHHON CMOCOBHOCTU TEX TUMOB COEAMNHEHUIA,
KOTOPbIMU 3aHUMAIOTCA NpeacTaBMTeny TOM UM NHOM Kadgoeapbl (creumanusaumm) unm
nccnepoBatenbckoin nabopatopun. OCHOBHbIE 3a4a4v U3yHEHUS OMCLMMANHBI COCTOST B NONYYEHUN
CTyOeHTaMun 3HaHui O NPUHLMNNANbHBbIX OCHOBAX BaXHEMWNX PU3NYECKNX METOLO0B, UX
Knaccugukaumm, OCTOMHCTBAX, creumanndaumm, 4yBCTBUTENTbHOCTU, XapakTepUCTNYECKOM
BPEMeHN MeToa, 6nok-cxemax pmamyeckux nprubopos, METO4AX U3BNEYEHNS MONE3HON
MHGPOPMALMKN N3 NOMYYEHHBIX AAHHBIX Y X MHTEPNPEeTaLmnn, LenecoobpasHoCTM NCMONb30BaHNS
TOro WM NHOrO METoLa UM UX COBOKYMHOCTM MPU PELIEHNN KOHKPETHbIX XMMUYECKMX 3a0ay.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucuunnnHa BkntodeHa B pasaen " C3.5.10 MNpodbeccroHanbHbIA" OCHOBHOM
obpasoBaTtesbHol nporpammbl 020201.65 dyHOameHTanbHas 1 NpukKnagHas XMMUs 1 0THOCUTCS K
6a3oBoli (obwenpodoeccmnoHanbHoit) yactn. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnuHa "®dusnyeckne MeTombl UCCneaoBaHns” NpUHaANEeXuT K npodoeccuoHanbHoMy Lmnkny b3.
OucumnnuHa "®dusnyeckne MeETObl UCCNEeAoBaHNS" NMPUHAANEXMT K LMKy 0bWweHayYHbIX
npenMeToB, cospatolwmx 6asy ans apdekTuBHoro, 6onee rnybokoro n3y4eHns cneumanbHbIX KypCcoB,
CBSI3aHHbIX C U3YYEHNEM CTPYKTYPbl 1 pEaKLMOHHO CMOCOBHOCTU TEX TUMOB COEAUHEHWIA, KOTOPbIMM
3aHMMaloTCs NPeAcTaBUTENN TOM UK UHOW Kadoeapbl (CneuvMannsaumnm) Un NccnefoBaTenbCKoM
nabopatopuu. MNonyyeHHble 3HaHNs1 HE0HX0AMMbI CTyAEHTAM MPU NOArOTOBKE, BbIMONHEHUW U 3aWNUTE
BbIMYCKHOM KBaNMprKaLMOHHON paboTbl U pelleHn Hay4HO-UCCNen0BaTENbCKUX 1
NPOV3BOACTBEHHO-TEXHONOMMYECKMX 3aaa4y B Oynywen NpodeccroHanbHoN AeaTenbHOCTY
(aeHTUMKaUMS COeNHEHNIA, ONpPeaeneHne CTENEeHN X YUCTOTbI, MPUPOALI MPUMECEA, NonyYyeHne
MHCpOpMaLIMKN O TEOMETPUM COEAUHEHMI B pa3HblX doasax, xapakTepe 1 UHTEHCUBHOCTM
MEXMONEKYNSIPHbIX B3AMOAENCTBUI, XapakTepPUCTUK SNEKTPUYECKIMX, MArHUTHBIX, ONTUYECKMX
CBOWCTB BELLECTB U T.4.).

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

PacwucpoBka
npuobpeTaeMon KOMNeTeHL MU

Bnageet OCHOBHbIMA METOOAMU, cnocobamu n cpencrteamm

Lncpp komneteHLUN

K-1
(Cc))éu.thyanyprle nony4yeHuns, XpaHeHus, nepepa60TKV| nHpopmauum, nmeet
KOMI'IeTeHLI,I/II/I) HaBblKW pa6OTbI C KOMIMbKOTEPOM, KakK CpencTtBoOM yripaBieHNA

NHgoopMaLnen;
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-8 ymeeT paboTtaTtb C KOMNbIOTEPOM HA YPOBHE NONb30BATENS U
(0BlLIEKyNbTYPHbIE crnocobeH NPUMEHATb HaBbIKM PaboTbl C KOMMbOTEPAMM Kak B
KOMneTéHulef) coumanbHon cagoepe, Tak 1 B 06nacT No3HaBaTeNbHOM 1
npogoeccnoHanbHom 0eaTenbHOCTH,
MK-12 yMeeT NPUMEHSITb OCHOBHbIE 3aKOHbl XMUK Npn 06CYXOEeHUN
(npodbeccmoHanbHble MONy4YEeHHbIX Pe3ynbTaToB, B TOM YUCNE C MPUBJIEYEHNEM
KOMMNeTeHuunm) NHAOPMaUNOHHbBIX 6a3 OaHHbIX;
MK-15 BnageeTt Metoaamm permctpaumm n obpaboTtkm pe3ynbtaTtoB
(MpOCPEcCHOHaNbHbIG XUMUYECKUNX 3Kecne EMeHTOpB' P Pe
KoMMeTeHuunn) P ’
nK-9 NOHMMaeT NpuHUUNbLI paboTbl 1 ymeeT paboTaTb Ha
(NMpodheccmoHanbHble COBPEMEHHOWN Hay4HOM annapaType npu NpoBefeHUN HayUYHbIX
KOMMeTeHuunn) nccnenoBaHui,

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBbI TEOPUM U NPAKTVKN NCMONb30BaHNS BaXHENLWNX (PUINYECKNX METOLOB AJ1Sl PELIEeHNS
XUMUYECKNX NPOBnem;

NPUHUMNbI yCTpoicTBa (6nok-cxemy) ntoboro cpmsmyeckoro npunbopa.

2. DONIXEH yMeTb:
NpaBUNbHO BbiIOpaTb METOL UK FPYNNY METOLOB A5 PELEHNS TOW UM UHON XMMWYECKOW 3aaaun;
3. [ONXeH BnageTb:

HaBblKaMy aHann3a TOHKOW CTPYKTYPbl COEANHEHWUIA, ANHAMUKM BHYTPU- N MEXMONEKYNSPHbIX
npeBpalleHnii Ha OCHOBE JaHHbIX COOTBETCTBYIOWMNX METOA0B.

Vicnonb3oBatb CBOM 3HAHUS Ha npakTuke

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 8 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3ayeTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gUCUUNAUHbI/MOAYNS
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. Obwas
xapaktepucTuka
dPUN3N4EeCcKnX n
1.|XuMnyeckmnx MeTonoBs 8 1 2 0 0
ncecnenoBaHus
CTPOEHMS MONeKyn
(BewecTsa).

Tema 2. MeTogbl
‘(Macc-cnekTpomMeTpun.

nomatuiHee
Tema 3. MeToapl 3amaHve
3.|MarHMTHOro pesoHaHca 8 5-7 6 4 0 KOHTpONbHas
(AMP, 3I1P). paboTta

Tema 4. MeTogpbl
konebartenbHoM
‘lcnexkTpockonun (LK wn
KPC).

Tema 5. MeToqpbl
9NEKTPOHHOW
CMEeKTPOCKONUU
5 (cnekTpockonus B YO un
BMAMMOW
obnactn,qoTo- 1
PEHTreHO3NEKTPOHHASA
CNEeKTPOCKOnus).

Tema 6. KomninekcHoe
ncnonb3oBaHne
don3nyecknx MeTonos KOHTpONbHas
NS N3y4YeHNs pabota
6.|CTPYKTYpbI 1 8 12 2 2 0 JomaliHee
peakuMOHHOM 3apjaHve
CnocobHoCTH
coeguHeHNn B pasHblX
COCTOSHUSX.

Tema . Toroesas
" |doopma KoOHTpoONS

NTtoro 24 18 0

8 10-11 4 4 0

8 0 0 0 9K3aMeH

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. O6Las xapakTepmucTuka ouanyeckmnx n XMMMYeckux MeToaoB nccienoBaHus
CTPOEeHUs1 MOJeKY/ (BeLLecTBa).

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
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MpuHUMNanbHas cxema n3y4yeHns orMan4yecknux CBOMCTB 1 Yepes HUX NapamMeTpoB CTPOEHNS
OTLEeNbHbIX COEAMHEHWNIA: TEOPUS METOAA; CPUINYECKMIA SKCNEPUMEHT (OM3NYecKoe BO3OENCTBUE HA
BELLECTBO KakMM-TO MCTOYHMKOM 3HEPTMU, N3MEPEHME OTKNKA BELWECTBA Ha 3TO BO3AEWNCTBMIE;
BblAaya MHdoopMaumm uccnenosatento ? U CooTBeTCcTByoWMeE 610ku omanyecknx npnbopos);
NHTEpnpeTaums NonyYeHHbIX Pe3ynbTaToB B paMKax onU3NYeCcKmx 3aKOHOB, M’MMNOTe3 U T.1.;
CpaBHEHNE N3MEPEHHbIX XapakTEPUCTMK C paCCUYMTaHHbIMU ONs Pa3NnYHbIX Mogenei, ponb SBM.
Knaccndgoukaums gomanyecknx MeTonoB; o Tuny BO3AENCTBMS HA BELWECTBO, TUMY N3y4YaeMblX
CBOICTB, XapakTepy pelwaeMblx CTPYKTYPHbIX 3a4a4y, TEXHUYECKMM BO3MOXHOCTSIM 1 T.4. [MoHsiTUE 0
XapakTepucTNYeckoM BPEMEHN METOAA, YYBCTBUTENBHOCTM, paspellatoliein cnocobHocTy npunbopa.
Cneuvanusaums n UHTerpauus (n3nyecknx MeToaoB, 06nactn nx NpUMeHeHusi. BoaMoxHocTH
COBPEMEHHBIX (OM3NYECKNX METOL0B MPU N3YYEHUN PEAKLIMOHHOM CMOCOBHOCTU XMMUYECKUX
COEOVHEHWIA (ynaBnmBaHue 1 yCTaHOBNEHNE CTPOEHNS UHTEPMELANATOB, KOHTPONb PABHOBECUIA,
NONyYeHne KNHETUYECKNX XapaKTePUCTMK XMMUYECKMX MPOLLECCOB 1 T.4.).

Tema 2. MeToabl Macc-CrneKTpoOMeTpUn.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MeToabl Macc-CcnekTPOMETPMM Kak OCHOBA YCTaHOBNEHUS COCTaBa BELWECTBA, €ro TOYHOM
MONEKYNSAPHON MacChbl, PParMeHTOB CTPOEHMS, NOTEHLMANOB MOHWN3ALNW U OPYTMX (PUSNYECKUX U
PU3NKO-XMMUNYECKUX XapPaKTEPUCTMK BEWECTBA. TUMbl MAaCC-CNEKTPOMETPOB. XapakTep
aKCnepunMeHTOB. PaclmdgpoBka Macc-CcnekTpos.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHne 3anay no pacwumgpoBke CTPYKTYPbl HA OCHOBaHMM OaHHbIX METO4A MACC-CMEKTPOMETPUN.
Tema 3. MeToabl MarHUTHOro peaoHaHca (AMP, 3I1P).

JNIeKLMOHHOoe 3aHsiTne (6 4aca(os)):

dusnyeckne oCHoBbl METOA0B. MarHUTHbIE MOMEHTbI S94ep U 3aNeKTPOoHOB. oBeaeHune
MarHMTUOAKTMBHbIX YAaCTUL, BO BHEWHEM MarHUTHOM nosne. 3eeMaHOBCKOE pacluenieHne ypoBHEN,
BonbumMaHoBCKOe pacnpeneneHne CrvHOB S4ep U SNeKTPOHOB. [lepexoabl Mexay, YPOBHAMU,
yCNnoBMS S0E€PHOr0 MarHUTHOrO M 9NEKTPOHHOIO NapaMarHUTHOro pesoHaHca. Peannsauns ycnosui
A0EPHOr0 MarHMTHOro pesoHaxca. MNMpuHumnmnanoHas bnok-cxema AMP-cnekTpomeTpa
cTaumoHapHoro tuna v nmnynbcHoro Mypbe-cnekrpometpa AMP. TexHuka n metoaunka
akcnepumeHnTa. Obwwmin Bug cnektpa AMP n ero 0630pHbIin aHanma. Yicno curHanos, nx coopma,
MONOXEHME B CNEKTPE, UHTEHCMBHOCTb. XMMUYECKUIA CABUT, CMIUH-CMIMHOBOE pacluenneHue,
BPEMEHa NPoAONbHON K nonepeyHon penakcaunmn. NprumeHeHne B xumum cnektpockonuun AMP H1.
CTPYKTYpHbIA aHann3 nHANBUOYyanbHbIX COeONHEHNA, OHOPHO-aKLEeNTOPHbIX U H-KoMnnekcos,
XupanbHbIx Monekyn. KonnyecTBeHHbIn aHanm3 cmecu. 3ydyeHne 6bICTpO npoTekaowmx npoLeccoB
(xuMunyecknii obMeH saep, BHyTpeHHee BpaleHue). ObHapyXXeHne 1 xapakTepucTuka CTpyKTypbl
NHTEPMEONATOB B XMMNYECKUX peakumsx (kapbokaTnoHbl, MOHHbIe napsbl 1 T.M.). OnpegeneHune
TEPMOAMHAMMNYECKNX XapPaKTEPUCTMK XMMNYECKMX peakuuii. MprmeHeHne B
CTPYKTYPHO-aHaNNTUYECKNX LIeNsaX CNeKTPOCKONMM MarHMTHOro pe3oHaHca Ha sapax 13C, 31P, 19F,
77Se v op. Peannsauns ycnoBuin 9N€KTPOHHOIO NapaMarHUTHOro (CNMHOBOMO) pe3oHaHca. TexHuka
N aKCnepuMeHTanbHble MeToankm cnektpockonuu SINP. dopma curHana.llonoxeHne pe3oHaHCHOro
curHana v g-doakTop B M30TPOMHbIX U aHU30TPOMHbIX CUCTEMAX.DNEKTPOH-A4EPHOE
B3aMMOLENCTBME U CBEPXTOHKAs cTpykTypa cnekTtpa II1P. NpumeHeHne cnekTpockonun ISP B
XMW CTPYKTYPHbIE N KNHETMYECKME nccnenoBaHns. M3yyeHne anekTpoHHOM 1 NPOCTPaHCTBEHHOM
CTPYKTYpPbl KOOPAMHALMOHHbBIX COeAMHEHN, PpaanKanos U MOH-PaAMKaNoB; XxapakTepuctmka
napamMarHUTHbIX LLEHTPOB B TBEPAbIX CUCTEMAX U T.M. MI3yyeHne Bo36yXAEHHbIX TPUMNETHbIX
COCTOSIHUIA, CONbBATUPOBAHHBIX 3NEKTPOHOB 1 T.4. OBHapyXeHne B pearnpyowein cncreme
napamarHUTHbIX LEHTPOB, UX NAEHTMdMKALMSA, HAbNOAEHNS 32 UBMEHEHMEM KOHLIEHTPauuii BO
BPEMEHW, METOAbl CMMHOBBLIX METOK M CMMHOBBIX NOBYLWEK, MATPMYHAA U30NSaUMS Kak NpUeMb
N3y4eHNS KNHETUKN N MEXAHN3MOB TEPMMNYECKUX, (POTOXUMMUYECKUX, paanaumMOHHbIX,
BVOXUMUYECKMX PeaKLNIA.

npakTnyeckoe 3aHsitne (4 4aca(os)):

PeweHne 3a0a4 no pacwmgpoBke CTPYKTYPbl HA OCHOBaHMK AaHHbIX Metoga AMP- cnekTpockonuu.
Tema 4. MeTonbl konebarenbHon cnektpockonum (UK n KPC).

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
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TeopeTnyeckune ocHoBbI konebaTenbHoi cnekTpockonum. CUMMETPUS MONEKYN U HOPMabHbIX
konebaHuin. Knaccudprkaumnst HopmanbHbix KonebaHuin. OCHOBHble, N oyHAAMEHTalbHbIE MONOCHI,
06epTOHbI, HopMasbHbIXx konebaHuin. OCHOBHblE, UK PyHAAMEHTaNbHbIE NONOCHI, 06€PTOHbI,
COCTaBHbIE 1 PA3HOCTHbIE NOMoCkl. MIHTEHCMBHOCTL konebaHuii. dopma nonocekl. MNpaeuna otbopa.
Pe3oHaHC PepMmu. SddoekTbl KPUCTANNMYHOCTU. XapakTepmucTnieckue 4yactotbl. KoHuenums
rpynnoBbix konebaHuii, ee AOCTOMHCTBA U HegocTaTku. BaxHeliwne obnacti konebaTenbHbiX
cnekTpoB (0630pHbI aHanu3). MpuHUMNbI ycTpoiicTBa U aencteust MIK-cnekTpomMeTpos.
dypbe-cnekTpockonus. Xapaktep 1 noarotoska ob6pasuos. MNpumeHeHne VK-
KPC-cnektpockonuu B xumun. CTPyKTYpPHO-rpynnoBoi aHann3 Ha OCHOBE OaHHbIX KaXA0ro Mmetona
(MK- n KPC-) nopo3Hb, BbiBoAbl M3 conocTtaBneHns VK- n KP-cnekTpoB 0THOCUTENbHO CUMMETPUN U
TOHKUX acnekToB CTPOEHUSt MoneKyn. MaeHTndmkaums CTpykTypbl (0bnactb "oTneyaTka nanbLes”,
KonebaHusi coyHKLMOHANbHbBIX FPYNM 1 OTAENbHbIX CTPYKTYPHbIX (oparMeHTOB, Ka4eCTBEHHbI 1
KONMYECTBEHHbIN aHann3 MHOrOKOMMOHEHTHbIX CMECEN, XapakTep 1 CTerneHb KoopanHaumm
NUraHaoB B YCTOMYMBBLIX KOMMnekcax u T.1.). ViccnenosaHne npocTpaHCTBEHHOW CTPYKTYPbl MONEKY
(cbopma, cuMmeTpus, reoMeTpryeckas n3oMepus, KOHPOPMALUNOHHbIM aHann3). AHanns
BHYTPUMONEKYNSAPHbBIX 3IEKTPOHHbIX B3aMOLENCTBUIN (3CpPekT nons, acpdekTbl CONPSXEeHNs n
T.0.), XapakTepucTka OUNosibHbIX MOMEHTOB U MONSAPU3YEMOCTEN OTAENbHbIX CBA3EN, (pparMeHTOB
n 17.0. HaxoxneHne CcMnoBbIxX MONein Monekysbl, KOPPENSLUUN, CUNOBbIX MOCTOSHHbBIX C OPYTrMM
napamarpamu 1 ceoicteamm Monekyn. Vicnonb3oeBaHne oyHOaMeHTanbHbIX 4acToT 0515 pacyeTa
KonebaTtenbHbIX BKNaLOB B TePMOANHAMUYECKE CPYHKUMUW. ViccneaoBaHne MeXMOonekynsipHbIX
B3aVMOLENCTBMI (KOMMNEKCbl C BOLOPOOHOWN CBA3bIO, KOMIMNEKChl C MepeHOCOoM 3apsaa,
COnbBaTaUNOHHbIE 3PAEKTHI, KOOPAVHALMOHHbBIA Katanua u T.n.). iccnenoesaHns paBHOBECUIA.
KnHeTtunyeckme nccnenosaHus.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeleHune 3anay no pacwmdpoBke CTPYKTYypbl HA OCHOBaHMM OaHHbIX Metona VK- cnektpockonuu.

Tema 5. MeToabl 3neKTPOHHOM crnekTpockonuu (cnekrpockonus B YA n BuaMMon
o6nactn,ooTo- U PEHTFeHOANEKTPOHHAs CNEKTPOCKONUS).

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MeToabl 3NeKTPOHHOM CnekTpockonum (cnekTpockonus B Y® n suagumoii obnactu, oTo- 1
PEHTreHO3NEeKTPOHHAs CNEKTPOCKOMNUS, PEHTreHOoBCKas onyopecUeHTHas CNeKTPOCKOMNnS)
ONEKTPOHHbIE COCTOSAHNS MONIEKYN, UX SHEPTUS, BONHOBbIE (PYHKLUMUN, MyNbTUMNETHOCTb, BPEMS
Xun3HU. CUMMETPUSA 1 HOMEHKNAaTypa 3MeKTPOHHbIX COCTOSIHWI. [1poLuecchl nepexonos Mexay
3NEKTPOHHBLIMU COCTOSIHUSIMK (abcopbumst n ammuccus B BuamMmon n YO obnactsx), ux
Knaccudpmkauus, npasuna otbéopa n HapyweHus 3anpeTos. Mpouecchl OTpbiBa 31eKTpoHa OT
MONEKynbl (MOHM3aUUs, ypaBHeEHME GoOToaddpekTa); NpMpoaa CnekTpoB: POTO3NEKTPOHHOrO,
PEHTreHO3NEKTPOHHOI0, PEHTIEHOBCKOM chnyopecueHumnn.OB630pHbIA aHaNN3 3NEeKTPOHHbIX
CNekTpoB. TexHnKa n MeToankn aneKTPoHHON (abcopbumoHHOI) cnekTpockonuun. Moarotoeka
06pasuos. MprHumMnuanbHas cxema POTOINEKTPOHHOrO CNEKTPOMETPA, OCHOBHbIE Y3/bl, METOAUKA
npoBefeHns aKcnepumeHTa. [puMeHeHne aneKTPOHHbIX CNEKTPOB; CTPYKTYPHO-CNeKTpanbHble
KOppensaunm; Ka4eCTBEHHbIA 1 KONMYECTBEHHbIA aHaNN3; N3y4eHne BHyTPUMONEKYNSPHbIX
9NEKTPOHHbIX B3aUMOLENCTBUI (p,p-, P,P-COMPSXEHHblE CUCTEMbI; KOOPANHALMOOHbIE COeAUHEHNS
W T.M.); aHaNM3 NPOCTPaAHCTBEHHOWN CTPYKTYpPbl, OLleHKa ABYrpaHHbIX YrioB; uccnenosaHne
MEXMONEKYNSPHbIX B3aumonencTemin (obpasosaHue H-komnnekcos n KINM3, conbBaTaunoHHbIe
3ppeKTbl U T.MN.); U3YYEeHMNE KUHETUKN U TEPMOLAMHAMUKN XMMUYECKMX NPOLECCOB
(KMCNOTHO-OCHOBHbIE PABHOBECKS, TAYTOMEPUS U T.M.), OBHAPYXEHNE N XapakTepUCTNKa CTPYKTYpbI
NHTEPMEONATOB; aHaNM3 3NEKTPOHHON CTPYKTYPbl BO3OYXXAEHHbBIX COCTOSIHUIA, MCCNELOBaHME
MEXaHN3MOB (POTOXMMUYECKNX peakumit. OCHOBHble NpUEeMbl aHann3a POTO3NIEKTPOHHBIX CNEKTPOB.
[MonoxeHune nonoc, nx NHTEHCMBHOCTb, popmMa. Teopema KyrnmeHca Kkak MOCT Mexy Teopuen 1
aKcnepuMeHTOM. [OHSATNE O BepTMKaNbHbIX 1 agnabatnyeckmnx noTeHumanax noHN3auum.
[MprMeHeHne BakyyMHON Y ®- OOTO3NEKTPOHHON CMEKTPOCKONUU B XUMUW: ONpeaenieHne aHeprum n
CYMMETPUM 3aHATbIX MONEKYNSPHBIX OpOMTanein; KONMYEeCTBEHHAA XxapakTepUCcTuKa adEKTOB
BHYTPUMONEKYNSAPHbIX 31IEKTPOHHbIX B3auMoaencTeni (p,p -, d,p~, n,n-, .pp-B3aMMoaencTBmns;
conpsixeHue "4yepes cBA3b" 1 "4epe3 NPOCTPaHCTBO"); BNMSHME OCOBEHHOCTEN NPOCTPAHCTBEHHOM
CTPYKTYpbl MONeKyn (MNOCKOCTHOCTb-HEMNIOCKOCTHOCTb, KOH(POPMaLNOHHas 0QHOPOAHOCTb UK
HEeO4HOPOLHOCTb U T.M.).

npaktnyeckoe 3aHsitne (4 4aca(os)):
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PeweHune 3anay no paclumgpoBKe CTPYKTYpbl HA OCHOBaHMU AaHHbIX MeToga Yd- cnekTpockonum

Tema 6. KomnnekcHoe ucnonb3oBaHue ouamyeckmx METOA0B AN U3yYeHUsi CTPYKTYpbl U
peakLuMOHHOW cNOCcO6HOCTU COeAMHEHUI B Pa3HbIX COCTOSIHUSIX.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KomnnekcHoe ncnonb3oBaHne omanyecknx METOLO0B A1 U3YYEHUS CTPYKTYPbl U PeakLMOHHOA
CMOCOBHOCTN COEMHEHWNIA B Pa3HbIX COCTOSHNSX.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3apay ¢ NpUMEHEHNEM KOMMNEKCHOMO MCMONb30BaHMS PU3NYECKNX METOA0B A/1s
N3y4YeHns CTPYKTYPbl N peakLMOHHOM CNOCOBHOCTM COeANHEHMN B pa3HbIX arperaTHbiX COCTOSIHUSIX.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paznen Cemect Hegpens | camoctositencHol [TpyAnoeMKOCTb| gﬁ%ﬁ:;ﬁg:;gzga
JOucumnnmnHbI Pcemectpa pa6oTbI (B yacax) a6oTbl
CTYLEHTOB P
noaroToBka
A [oMallHee
JomauwHero 6
Tema 3. MeToabl 3anaHNs 3afaHue
3.|MarHMTHOro pe3oHaHca 8 5-7 HOLrOTOBKA K
AMP, 3MP). .
( ) KOHTPONbHOW 12 KOngOJ‘IbHaSI
paboTe pabota
Tema 6. KomnnekcHoe
NCMONb30BaHMe noaroroska [oMallHee
(M3NYECKIX METOI0B AOMallHEro 2 3anaHue
ONS N3y4eHuns sanaxus
6./CTPYKTYpbI 1 8 12
peakunoHHoON NOAroToBKa K
crnocobHocTH KOHTPOMNIBHON 10 KOHTPONbHas
COELVHEHWI B pa3HbIX paboTe paboTa
COCTOSIHUSX.
Ntoro 30

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3eHTaunn paaa nekuni;
- UNNIOCTPATUBHOE COMPOBOXAEHNE NEKLNIA C MOMOLLbIO KOAOCKONA.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. O6Lwas xapakTepmucTuka ouanyeckmnx n XMMMYeckux MeToaoB nccienoBaHus
CTpOeHUs1 MoneKyn (BeLLecTBsa).

Tema 2. MeToabl Macc-CreKTpoOMeTpUn.
Tema 3. MeToabl MarHUTHoro pesoHaHca (AMP, 3I1P).
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:
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Haite kpaTtkne NosiCHEHUS Mo cnenyowmnm Bornpocam: - Kakme gomsnyeckne Metolbl faK0T TOYHYIO
NHJpOpMaUNIo O reoOMeTPU MOJMIEKYN B ra30BOW (pase, 0 CTPYKTYpe KPUCTanios, MOBEPXHOCTENR 1 T.4.
OCHOB- Hble NpPUeMbI U3BEYEHUS NHOoPMaLUN N3 3KCNEPUMEHTalbHbIX AaHHbIX. - Kakue
dom3nyeckne MeToLbl MOXHO MCMOJb30BaTb A5 MONy4EHUS MHGOOPMAaLMK O NPOCTPAHCTBEHHOM
CTPYKType Monekyn, KoHcbopmauuu (-5x), KoHdurypa- umm u 1.4. OCHOBHbIE NPUEMbI N3BIEYEHMUS
nHpopmauun. CpaBHEHNE BO3MOX- HOCTEN pasHbIX (OU3NYECKMX METOLO0B MO TOYHOCTM, CKOPOCTU,
BO3MOXHOCTSIM BapbUpPOBaHMS arperatHoro COCTOsHUS BewecTsa 1 T.4. - Kakue domsnyeckne
MeToAbl AalT MHpopMauuto 06 SNeKTPOHHOI CTPYKType Monekyn? Ha kakmx acnektax anekTpPOHHOM
CTPYKTYpbl OHU "cneunanuampy- otcsa"?MoxeT nu cpena ( pacTBopuTeNb ) NOBANSATL HA
pacrpeneneHue 3nekT- POHHOM MNNOTHOCTU B OCHOBHOM COCTOSIHUM MOMNEKYbl,9HEPTUIO 3NEKTPOHHbIX
nepexonoB B BO3OYXAEeHHbIE COCTOSIHUS 1 noYeMy? PackpoiiTe cogepXaHue cneayowmx NoHATUR: -
xapakTepucTnyeckoe BpeMs Metoa - 6nok-cxema omamnyeckoro npmbopa - paspellatowas
cnocobHocTb Npubopa - ancrneprupyoLlee YCTPONCTBO - PErncTpupytoLlee ycTpoincteo - 3BM B
JoM3NYECKNX MeToax NCCNefoBaHNS - UICTOYHUKU SNIEKTPOMArHUTHOMO U3NYy4EeHUS - UICTOYHUKIN
BO3OENCTBNSA HA BELWECTBO B PE30HAHCHbIX MeToAax - UICTOYHUKN BO3AENCTBUSA HA BELECTBO B
NPSAMbIX CTPYKTYPHbIX

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Bonpocbl kK KOHTpoNbHON paboTe € 1 no "dunsnyecknm metonam ncenegosanus” 1. Macc-cnektp
nponaHona uMmeeT cnemywun sua: m/z ? 27(14), 28(11), 29(17), 31(100), 39(6), 41(10), 42(13),
43(4), 45(5), 58(5), 59(15),60(10). KakoMy 13 n30MepHbIX CNMPTOB OH NpuHaonexmT? ObbsacHuTe
nyT 06pas3oBaHUsi OCHOBHbIX doparMeHTHbIX MoHoB. Kakum Bbl npenctasnsiete cebe AMP 1H cnektp
aToro coeamHeHns? OxapakTepuayiite Hanbonee BaxHble ocobeHHocTu ero VIK cnekTpa. byaet nu
nocnegHUin 3aBnceTb OT YCIOBUIA perucTpauunun, TemnepaTypbl, KOHLUEHTpauum B pacTsope, Npupoabl
pacTteoputensa? 2. MNMpwu okncneHuu yrnesogopona C12H18 (cunrnet npm & 2.5 m.4.)
KOHLIEHTPMPOBAHHbLIM PAaCTBOPOM NepMaHraHarta kanusi obpasyetcs kucnora C12H6012 (cuHrnet
npu & 13.5 m.4.). Hanuwwnte ypaBHeHne peakuunun. Yto Bbl MOXeTe ckaszaTb O NUKE MONEKYNSPHOroO
MOHa B MacC-CnekTpe MCXO0AHOro coeanmHeHns? KakoBbl 6yoyT OTHOCUTENbHbIE UHTEHCMBHOCTM NKOB
(M+1)+, (M+2)+ ? 3. CnekTtp MP 1H unctoro ataHona B o4eHb Yuctom CDCI3 copoepxut Tpunnet
npotoHa OH ? rpynnbl 1 MyNbTUNAET METUNEHOBbIX MPOTOHOB. Ecnn k pacteopy nobasuTb cneapl HCI
unn H20, TpunneTt cnuBaeTcs B €AUHY0, OTHOCUTENBHO WKPOKYIO NINHUIO, 8 METUNEHOBbIE CUMHANbI
npespaLatoTcs B kBapTeT. [Mpeanoxmte 06bsCHEHNE TakKUX N3MEHEHUIA.

Tema 4. MeTonbl konebarenbHon cnektpockonum (UK n KPC).

Tema 5. MeToabl 3NeKTPOHHOWU cnekTpockonuu (cnekTpockonusi B Y n suaMMmon
06nacTn,poTo- N PpeHTreHO3NEKTPOHHas CNEKTPOCKONUs).

Tema 6. KomnnekcHoe ucnonb3oBaHue ouanmyeckmx METOA0B AN U3yUYeHUsi CTPYKTYpbl U
peakLuMOHHOW cNOCO6HOCTU COeAMHEHUI B Pa3HbIX COCTOSIHUSIX.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

PeweHune 3apnay no AMP- cnektpockonuu (bepaHukos,E.A., KasbimoBa M.A. 3agayun n ynpaxHeHus
no AMP-cnekTpockonuun B opraHnyeckon xummun, Kasaxb, 2007. ctp. 9-26, cTp.85-93.)

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Bonpochkl kK KOHTpONbHON paboTte € 2 no "Puanyecknm metonam nccneposaHns” 1. N3obpasute
CTPYKTYpHble chopmynbl coeamHeHnin A-B goopmynsl C8BH802, ucnonbays cnegytowme crnektpasnbHble
naHHble: VIK cnekTpbl: ong Bcex coeamHeHunin nonockl 690, 750, 1610 n 3040 ? 3000 cm ?1(ons A B
nocnenHel obnactu ? wupokas nonoca); ans b n B aBe nHTeHcuBHble nonockl npu 1225 cm ?1.
Cnextpbl AMP 1H: A ? Tpu cunrneta npu 3.7; 7.5 n 13.3 (yWUPEHHbIA) M.4.; COOTHOWEHUE
NHTEeHcuBHocTen 2:5:1; b - 2.2 (cuHrnert); 7.2 (MynbTUNNET); COOTHOWEHNE NHTEHCUBHOCTEN CUrHaNoB
3:5; B - 8.7 (cuHrner); 7.4 (MynbTUNNET); COOTHOWEHNE NHTEHCUBHOCTEN 3:5. 2. [puroaeH nu, no
BaweMy MHeHWIO, METOL, 3NEKTPOHHON CNEKTPOCKOMMM A4S TOro, 4TOObl CNeanTb 3a XO40M peakuuii
Ounbca ? Anbaepa ? OTBeT MOTUBMpPYiATE. 3. YCTAHOBUTE CTPOEHME BelecTBa ¢ 6pyTTO-chopMynoii
C4H802 Ha ocHoBaHuu crnegytowmx gaHHbix: Cnektp AMP 1H ( d, m.a.): 1.15 (tpunner); 2.0
(cuHrnert); 4.0 (kBagpynner); COOTHOWEHME NHTEHCUBHOCTEN 3:3:2 COOTBETCTBEHHO. Macc-cnekTp
(m/e) : 88 (10), 73 (12), 70 (6), 61 (15), 45 (10), 44 (3), 43 (100), 42 (8), 29 (20), 28 (10), 27 (9), 15
(8). K cnekTp : HeT nornoweHust B obnactu cebiwe 3 000 cM-1; MHTEHCKMBHOE NornoweHne npu 1742
cM-1, 1233 cM-1 1 1054 cM-1. YD cnekTp : Imax (B rekcaHe) 207 HM (Ig e = 1.84).

Tema . UToroeas doopma KOHTpons
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MprMepHble BONPOCHI K 9K3aMeHY:

Obpa3zeL bunerta K aK3ameHy.
bunet ¢ 1

1.061wWwas xapakTeprcTuka onanyeckx METoOA0B nccnenoBaHns. Vx otnuyane ot
XUMUYECKNX MeTonoB. MNpuHuMnuansHas cxema noboro cuanyeckoro npubopa.
MoHATME 0 NpsiMoii 1 obpaTHOW CTPYKTypHOI 3adadve.Knaccmgpukaums GMIA.

2. OxapakTepuayinTe CMbICN Cnenylowmx TEPMMHOB N MOHATUR (MOSCHUTE TakXe, K
KakoMy Unn K Kakum ¢puanyeckmM MetoaamM OHU UMEIKOT OTHOWEHME):

-XUMUYECKNIA COBUT

-KOHCTaHTa CBEPXTOHKOro B3anMoL4eNCTBMA

-UMNyNbCHasa cnekTpockonus

-CNnHOBAas NMIOTHOCTb

-pas3peLWeHHOCTb (3anpeT) N0 CMMMETPUM NEPEXOLOB MEX LY SHEPreTU4eCKNMmn
YPOBHAMW B MONIEKYNAPHOW CNEKTPOCKOMNNU, NPOSBAEHNE B CnekTpax

-0aKkTOp CXOAUMOCTU N €ro OUEeHKMN

3. 3apava.
YcTaHoBUTE CTpoeHWe BelecTea ¢ bpyTTo-goopmynoit C4H80O2 Ha ocHoBaHMK
cnenyowmx gaHHbIX:

Cnextp AMP 1H (d, m.4. ): 1.15 (tpunnert); 2.0 (cuHrner); 4.0 (kBaopynneT); COOTHOWEHNE
NHTEHCMBHOCTEN 3:3:2 COOTBETCTBEHHO.

Macc-cnekTp (m/e) : 88 (10), 73 (12), 70 (6), 61 (15), 45 (10), 44 (3), 43 (100), 42 (8), 29 (20), 28
(10), 27 (9), 15 (8).

WK cnekTp : HeT nornoweHusi B obnactu ceblwe 3 000 cM-1; MHTEHCMBHOE NornoweHne npu 1742
cm-1, 1233 cm-1 n 1054 cm-1.

Y® cnekTtp : Imax (B rekcaHe) 207 HM (Ig e = 1.84).

7.1. OcHOBHas nuTteparypa:
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C.
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2008. - 493 c., un.- (Metonbl B XvuMuun).

3. Kaparaesa ®.X., Knouykos B.B. // Cnektpockonua AMP 1H n 13C B opraHunyeckon xumuu. -
KasaHb, 2007.- 154 c.
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7. 9mcnn Ox., Dunen Ox., Catknud A. // Cnektpockonusa AMP BbiCOKOro
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18. B.A.MupoHos, C.A.AHkoBckuin. // CnekTpockonusa B opraHuydeckon xumun. M.: Xumng, 1985. -
232 c.
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7.3. UHTepHeT-pecypcCbl:
basa gaHHbIX xapakTepucTuK XMMMYeckmx coeguHenunn - http://nmrshiftdb.nmr.uni-koeln.de
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basa xuMnyeckmx n Prsnko-XMMN4YeCckmnx CBOMCTB coeamHeHnin, 2013 - http://chemeo.com

MaTtepuanbl kypca anst ctyneHToB PanHnbTeTa MONekynsipHoi n éuonorunyeckoin conaunkn MAOTA,
2012 - http://bio.fizteh.ru/student/files/fizmetody

MaTtepuanbl kypca ?dusnyeckne Metoapl UCcneaoBaHmMs MakpoMonekyn n 6Monornyeckux
06bekToB? ansi ctyneHToB CapaToBCKOro rocynapCTBEHHOrO yHuBepcuteta, 2012. -
http://optics.sgu.ru/library/education/structurestudy

CnekTpanbHas 6asa faHHbIX OpraHnYeckux coeamHeHni, 2012 -
http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNS COrNAacCHO YTBEPX.OeHHOMY
y4yebHOMy nnaHy

OcBoeHve ancunnavHbl "®dusmnyeckne MeTodbl UCCnefoBaHns” npeanonaraeT NCnob3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin Buaeo n ayamno
nHGOpMaLMK, MONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHOM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLUMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
pabo4mnx MECT CTYLEHTOB, BK/IIOHAIOLWNX KOMIMbIOTEPHbIV CTON, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMNbOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
cetb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
cneuwnanbHocTtn: 020201.65 "PyHoameHTanbHaa v npuknagHas xmmms" 1 cneuyvannsaumm
dunsunyeckas xmmMms .
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ABTOpP(bI):

YmyTtosa I.A.

" 201 __r.
PeueH3eHT(bl):

AntunuH N.C.
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PernctpaunoHHbIn Homep 7
Ctpanuua 13 n3 14.



Mporpamma avcumnnuHbl "dusndeckne metodbl nccneposanus”; 020201.65 dyHpameHTanbHas U NpuknagHas XMMuns; npogeccop, a.H.
(npodheccop) YUmyTosa IM.A.

Jlnct cornacoBaHus

N dUNO CornacosaHue
1|AHTUNNMH U. C. CornacoBsaHo
2|ConomoHos B. H. CornacoBsaHo
3|bbiykoBa T. U. CornacoBaHo
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