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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

Llenbto ocBoeHns aucumnnmHbl "CneunpaktmukyMm: dnsnyeckne MetToabl UCCNenoBaHNa OpraHnyeckmx
coeinHeHUn" gBNseTCA NOAroToBKa CTyOEHTOB B paMkax cneumnannsaumm no opraHn4eckomn XmmMmm K
Hay4YHO-UCCnenoBaTeNnbCKoM OeATENbHOCTU A5 pelleHns 3a4a4, CBA3aHHbIX C naeHTudomkaumnen
OpraHn4ecknx COeANHEHWI, N3y4EeHMEM UX COCTaBa, CTPOEHUS 1 peakUMOHHO cnocobHocTu. B
pes3ynbTate 0CBOEHUS OaHHOW AUCUMMANHBI OOMXHbI ObITb CHOPMMPOBAHbLI MPEeACTaBNEHNS O
COBPEMEHHbIX BO3MOXHOCTSAX PeleHns CTPYKTYPHbIX 3a0a4 pa3HOro ypoBHSA, yMEHUS genatb
npaBubHbI BbibOp MeToaa(oB) Ansi NONy4eHNs OCTOBEPHOWN MHGPOPMALIUN 1 MHTEPNPEeTUPOBaTb

NoNyYyeHHble pesynbTarthl.

OcHOBHbIe 3a4a4u n3yveHuna ancumniinHbl COCTOAT B MOJIyHeHUN CTyaeHTaMu onbiTa no
npakTn4eCcKkomy nNpmMMeHeEHNo BaXXHenwWmx (*)VI3I/I‘-IeCKI/IX mMeTonoB, MNOHNMAHUIO 6nok-cxem
C*)VI3VI‘-IeCKVIX I'IpVI60pOB, MEeTOO0B MU3B/IeYEHUSA NONEe3HOMN VIHCpOpMaLI,VIVI N3 MNMOJTydEeHHbIX OaHHbIX N UX
nHTepnpeTaunn npn peweHnm KOHKPETHbIX XUMNYECKNX 3a.0a4.

2. MecTO AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkntodeHa B pasgen "61.B.00.13 OucumnnmHel (Mooynn)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaamMeHTanbHas 1 NpyuknagHast XMMusi 1 OTHOCUTCS K
obsizaTenbHbiM aucumnnanHam. OcBavBaeTcs Ha 4 Kypce, 7 ceMecTp.

[aHHas gucumnnHa OTHOCUTCS K BapuatuBHOM Yacth 6noka oucumnnnH b1 yyebHoro nnaHa
MoAroToBKK 6akanaspoB no HanpasneHuio 'Xumns' no npodpunio OpraHnyeckas xumust'. Monyd4eHHble
3HaHNS HeoHXoOMMbl CTyAEeHTaM NPy NOAroTOBKE, BbINONHEHMWN 1 3aLUUTE BbiNYCKHOW
KBaNMUKaLUMOHHOK paboTbl 1 peeHnn Hay4HO-UCCenoBaTeNbCKmxX 1
MPON3BOLACTBEHHO-TEXHONOMMYECKNX 3a4a4 B OyayLiein NpodpeccroHanbHoM 0eaTelbHOCTY
(noeHTUdmKaunsa coeauHeHnn, onpeaeneHmne CTeNeHN Nx YUCTOThbl, NPUPOLbI NPUMECER, Nony4yeHne
NHJpopMaLIMKM O reoMeTpun CoeaVHEHUN, XxapakTepuCTMKax MarHUTHbIX 1 ONTUYECKUX CBOMCTB
BELWECTB C MONEKYNSAPHON 1 CYNpaMOoNeKynspHON CTPYKTYPOn T.4.).

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNeTEHUNN:

PacwudcpoBka

LLincpp komneteHumu npuobpeTaeMon KoMneTeHLUN
OK-7 rOTOBHOCTbIO K CAMOPAa3BMTUIO, CaMopeanmsaumnm
(0BuwexynbTypHEle MCMONb30BaHUIO TBO pL|e0|<oro HOTeHupmana ’
KOMMeTeHuunn) P
OrlnK-1 CNocoBHOCTbIO BOCMPMHUMATD, PasBMBaTh M UCMONb30BaTh
(NMpodpeccmoHanbHble TeopeTnyeckmne OCHOBbI TPAANLMNOHHbIX U HOBbIX Pa3aenos
KOMMNeTeHuunm) XUMUN NPU pPeLEHN NPogoecCcnoHasnbHbIX 3aaa4
OriK-2 BNafeHMeM HaBblKaMn XMMNYECKOro aKCnepuMeHTa,
(npodhbeccmoHanbHble CUHTETUYECKMMM N aHANIUTUYECKUMN MEeTO4aMU MONy4eHNs n
KOMMeTeHuunn) nccnenoBaHUs XMMMYeCKNX BELWECTB U peakunia
OrK-3 CMOCOBHOCTBIO MCMONb30BaTb TEOPETUYECKNE OCHOBBI
(NMpodpeccmoHanbHble doyHOaMEeHTaNbHbIX Pa3fenos MaTeMaTukm 1 OU3NKKM B
KOMMNeTeHuunm) NpodoeccnoHanbHOM OeaTeNbHOCTH
Or1K-6 6
(NDOCOECCHOHANbHbIE BnageHnem HOpMaMI/I6TeXHVIKI/I €30MacHOCTU 1 YMeHune
KOMMETEHLINM) peann3oBartb Ux B nabopaTopHbIX U TEXHONOMMYECKUX YCNOBUSX
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
nK-3 BNafeHNeM CUCTEMON (DyHAAMEHTANbHbIX XMMUYECKMX MOHSATUI
(NpogpeccuoHanbHble N METOLONOMMYECKMX aCNEeKTOB XMW, hopMamMm U MeToaamm
KOMMEeTeHLMW) Hay4YHOro NO3HaHUS

CcnocobHOCTbIO NpUobpeTaTbh HOBblE 3HAHWUS C UCMONb30BAHNEM

MnK-5 COBPEMEHHbIX Hay4YHbIX METOAOB M BNageHWe MU Ha YPOBHE,
(npodbeccuoHanbHbie HEeoOX0IMMOM [NS PelleHNs 3ana4y, UMetoLmX
KOMMEeTeHLN) €CTeCTBEHHOHAy4YHOe COLepXaHne U BO3HUKAWMX Npu

BbINOIHEHUN NPOCPECCUMOHaNbHbIX PYHKLINA

CNOCOBHOCTBIO NCMNONb30BaTbh OCHOBHbIE 3aKOHOMEPHOCTH
XUMUYECKOW Hayku 1 pyHOoameHTanbHble XMMU4YeckKmne NoHATUS

MeK-1 B MPOCPECCNOHANBHON AEATENBHOCTU B COOTBETCTBUMN C
BbIBpaHHO cneunansaunen
BNafeHNEM HaBbIKaMN XMMUYECKOrO 3KCMEPUMEHTA, OCHOBHbIMU
NCK-2 MeToAamu NonyyYeHns N NCCnenoBaHns XMMNYECKnX BELLECTB,

NCMNONb3yeMbIMU B MPOPECCUOHANbHOW OeATENbHOCTU B
COOTBETCTBUM C BbIOpaHHOW crneumanisaumnei

B pesynbtate 0CBOEHUS OANCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBbI MPAKTNYECKOro NCMONb30BaHNS BaXHENIWMX (OU3NYECKUX METOAOB A5 PelleHns
XUMUYECKNX NPOBnem;

NPUHUMNbI YCTPONCTBA (BNOK-CXeMY) BaXXHEWIWNX on3n4eckmx npnbopos;

2. DONIXEH yMeTb:

NpaBUNbHO BbiIOpaTb METOL UK FPYNNY METOLOB ANS PELEHNS TOW UM UHON XMMUYECKOW 3aaauyn;
3. [ONXeH BnaneTb:

HaBblkaMW aHann3a TOHKOW CTPYKTypbl COeANHEHN HA OCHOBE OAaHHbIX COOTBETCTBYIOWNX METOL0B;

4. nONXeH OEMOHCTpUpoBaTb CNOCOBHOCTb 1 FOTOBHOCTb:
YMETb NPUMEHATb CBOU 3HAHUA HA NpPakKTuke

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBIL: 3a4€eT B 7 CEMECTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs AoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 1.
Macc-cnekTpomeTpus
1.|(anekTpoHHbIN yaap, 7 1-2 0 0
XUM. NOHM3auus,
MALDI-TOF...)

Tema 2.
OundppakumoHHble
mMeTonbl
2.|/(PeHTreHOCTPYKTYPHbIN 7 3-5 0 0 16
aHanus3 KpucTansos,
PIA ? nopolwwkoBas
KpucTannorpadgwus)

Tema 3. CnekTpockonus
ANEPHOro MarHUTHOro

3.|pe3oHaHca Ha agpax 1H| 7 6-8 0 0
n13C

10 Ortyer

Ortyer

16 Ortyert

Tema 4. KonebatenbHas
cnektpockonusa (LK wn v
"IKPC)

9-10 | 0 0 10 Otyer

Tema 5. OnekTpoHHas
5.cnekTtpockonus (YP n 7 11-12 0 0
BMAMMas obnactu)

Tema 6.
BbicokoadhdpekTnBHas v
XnOKocTHas

Xpomarorpadus

Tema 7. Onpepnenexve
pa3MepoB HaHo4YacTuL, B
7.|pactBope meTooom 7 15-16 0 0 10
ANHaMN4yeckoro
cBeTopaccesHus

Tema . UTorosas 3avet
" |dopma KoHTpOnNA / 0 0 0

NTtoro 0 0 84

10 Ortyer

13-14 | 0 0 12 [OmHer

Ortyer

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. Macc-cnekTpoMeTpus (3N1eKTPOHHbIN yaap, XuM. uoHn3aumusa, MALDI-TOF...)
naboparopHas pabora (10 4aca(oB)):

MoarotoBka 06pa3LoB K CbEMKE MacC-CNEKTPOB MHAMBUAYANbHbBIX BEWeCTB 1 cMeceit. MNonyyeHne
Macc-crnekTpa Ha npnbope MX-1321A (anekTpOoHHbI yaap) ¢ nocnenytowei pacwmnopoBKoii.
Mony4yeHne macc-cnekTpa Ha npunbope Finnigan Dynamo (Meton MALDI/TOF) ¢ nocneaytouwei
KOMMbIOTEPHOW pacwundposkoii. PaboTta ¢ KoMnbloTEPHbIMU Ba3aMm AaHHbIX MAcC-CNEKTPOB.

Tema 2. AucppakumoHHbIe MeTOoAbl (PEHTFeHOCTPYKTYPHbIN aHanu3 Kpuctannos, POA ?
nopoLUKoBas Kpuctannorpadus)

naboparopHas pabora (16 yaca(oB)):
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3HaKOMCTBO C pasnnyHbIMU Moandukaumsamm obopyaosanust ons PCA, ¢ Mmetoamkoin 06paboTku
aKCMnepuMeHTanbHbIX AaHHbIX, ¢ 6a3amn oaHHbix PCA ans pasnuyHbix coeanHeHnid. Permctpauus un
paclngpoBKa PEHTFEHOrPaMM KprcTania 1 nopoLuka.

Tema 3. CnekTpocKkonusa saepHOro MarHUTHOro pe3oHaHca Ha ssgpax 1H n 13C
naboparopHas pabora (16 4yaca(oB)):

Moarotoeka obpa3suos k cbemke cnektpoB AMP. MNMonyyeHune cnektpos AMP 1H 1 13C Bbicokoro
kavecTtBa Ha cnektpomeTtpe Unity 300. Pernctpaumsa napametpos cnektpa AMP (xumcasuru,
KOHCTaHTbl CMH-CMMHOBOr0 B3aMMOOENCTBUSA, UHTErpanbHble NHTEHCUBHOCTHY). Pacwmdposka
cnekTpos SIMP no 3apernctpupoBaHHbIM NapamMeTpam 1 naeHTugukaumns CTpyKTypbl COeaUHEHMS.
[MonyyeHve nBYMepHOro cnekTpa v paclimgpoBka Ha ero OCHOBE CTPYKTYpbl COeANHEHUS

Tema 4. KonebarenbHas cnektpockonus (MK n KPC)
naboparopHas pabora (10 4aca(oB)):

MoarotoBka 06pa3uoB k cbeMke IK-CnekTpoB opraHM4yeCcKnx BeWeCcTB B PasnmyHbIX arperatHbix
coctosiHmax. Cbemka u pacwmgposka NK-cnekTpos.

Tema 5. dnekTpoHHas cnekTpockonus (Y® u Buopumas obnactm)
naboparopHas pabota (10 yaca(oB)):

MoarotoBka 06pasuoB k cbeMke YP-cnekTpoB MHANBUOYaNbHbIX BEWECTB U cMeceit. [pakTnyeckas
paboTa-onpeneneHne 0OCHOBHbIX XapakTePUCTUK NEKTPOHHOrO CcnekTpa nornoweHus obpasua:
AMakc., emakc NpoBepka BbinonHeHMs 3akoHa byrepa-Jlambepra-bepa. N3yyeHune BnsHms
3amecTutenen npu xpomogpope Ha Y® cnektpbl. CnekTpbl onyopecLeHUnm OpraHnyeckmx
coeavHeHunin. narpamma A6noHcKoro. XapakTepmucTmku CnekTpoB ucnyckaHus. dnyopodopsi.
Annapartypa onsa pnyopecLeHTHON cnekTpockonuun. BnnsHue pactsoputenei Ha cnekTpsl
onyopecueHumn. TyweHne dpnyopecueHumnn. MprumeHeHne conyopecueHumn. MNpaktnyeckas pabota
: 3HAKOMCTBO C NpMBOpPOM, NoarotToBka obpasua, N3y4eHne TyWeHNS ONyopeCcLEHLNN.

Tema 6. BbicokoadhbchekTuBHaAs XUAOKOCTHasA xpomartorpadpus
naboparopHas pabora (12 yaca(oB)):

MpakTuyeckas paboTa - OCHOBHbIE MPUHLMMbI U NOCNenoBaTENbHOCTb PaboThl Ha
BbICOKO3(PIEKTMBHOM XWNOKOCTHON XpoMaTorpadouyeckor CUCTEME: NMOArOTOBKA 3MI0EHTA,
copbeHTa, Npobbl; y4eT NONSPHOCTY SMOEHTA NPU CMEHE METOAA; OCHOBHbIE XapaKTePUCTUKI
Hacoca, OeTekTopa, aBToA03aTopa; pas3aenieHne HECKONbKUX OPraHNYeCKnX KMCNOT METOLOM.
MpoBeneHne aKkcneprMeHTa No CTaHaaPTHON METOAMKE.

Tema 7. Onpe.u,eneHMe pa3MepoB HaHoO4YacTul B pacTBope mMeTtoaoM auHammnyeckoro
cBeTopaccesaHns

naboparopHas pabora (10 yaca(oB)):

MpakTuyeckas pabota - noarotoska Npobbl; OCHOBLI PaboThl HA aHANM3aTope Pa3MepoB
HaHo4acTuu Zetasizer Nano ZS; onpeneneHune pasmepa 4acTuvu B pactsope brmononmmepa;
NHTEpNpeTauns nony4eHHbIX SaHHbIX.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb ;%%%:L';?:;Ezg;
AducuvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.eHTOB P
Tema 1.
Macc-cnekTpomeTpus
o nooroToBka K

1.|(anekTpoHHbIN yaap, 7 1-2 o?fle? oBka 8 oTyet

XWM. MOHM3auns, y

MALDI-TOF...)
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 2.
OndppakunoHHble
METOASI NnoAroToBka K
2./(PEHTreHOCTPYKTYPHbI 7 3-5 oTyeT 10 oTyet
aHanus KpucTannos, y
PIA ? nopolwkoBas
Kpuctannorpadous)
Tema 3. CnekTpockonus
A0EPHOr0 MarHNTHOIO
3.|pe3oHaHca Ha agpax 1H| 7 6-8 g?fg?TOBKa K 10 oT4yer
n13C y
Tema 4. KonebatenbHas
cnektpockonus (MK un i noaroToBka K
4. KPC) 7 9-10 otyety 8 oT4yer
Tema 5. OnekTpoHHas
5.|cnektpockonus (YO n 7 11-12 gsf.er?TosKa K 8 oTyeT
BUAMMas obnacti) y
Tema 6.
BbicokoadpdpekTBHas noaroToBka K
6. XNOKOCTHASA / 13-14 oT4yety 8 oTHeT
XpoMartorpagpus
Tema 7. Onpenenexne
pasmMepoB HaHO4YacTuL, B
noaroToBka K
7.|pacteBope MeToaoom 7 15-16 o?fe? oBKa 8 oTyeT
ONHAMMNYeCcKoro y
cBeTopaccesHns
WNtoro 60

5. O6pa3oBatesnibHbie TeXHONOrMK, BK/IlOYasi MHTEPaKTUBHble hopMbl 06yUueHuUst
- KOMMbIOTEPHbIE Npe3eHTauun psaa 06pasLos

- IeMOHCTpaums paboTatowmx npnbopos

- paboTa Ha npnbopax

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Macc-cnekTpoMeTpus (3N1eKTPOHHbIA yaap, XuMm. noHusaumnsa, MALDI-TOF...)
OT4YeT , MPUMEpPHbIE BONPOCHI:
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Mporpamma aucumnnuHbl "Cneunpaktukym: durusmyeckme MeTonbl NCCNefoBaHNS OpraHMieckmx coenmHeHmnin”; 04.05.01 dyHgameHTansHas
1 NpuKnagHas XxvMMns; npogeccop, I.H. (npogeccop) Ymytosa M.A.

Macc-cnekTpoCKONunst opraHnyYecknx coeamHeHunin. OcHoBHas naest Metona, obnacTv NPYMEHeEHMSI.
PaanuyHble Tvnbl NprbopoB. XpoMaToMacc-CnekTPOCKOMNMs, ee BO3MOXHOCTU 1 OrpaHNYeHMsI.
PasnuyHbie MeToabl MOHU3aLUMK, BO3MOXHOCTM M OrpaHnyYeHns. Macc-cnekTpbl a1eKTPOHHOro yaapa,
NX 3HAYUMOCTb OS1 aHann3a opraHny4eckmx coeamHeHnin. Heo4eBmaoHoOCTb nHTepnpeTtaumu. lNMpremsl
pacwugpPOBKX: BbiSIBIEHME NPUCYTCTBUS reTepoaToMOB, 3aKOHOMEPHOCTH (pparMeHTaumnm
yrnepopnHoro ckeneta. MNopsinok 06paboTkn macc-cnekTpa. KoMnbtoTepHble MeToabl 06paboTKu.
MonyyeHune macc-cnektpa Ha npubope MX?1321A (3aneKTPOHHbIN yaap) ¢ nocneayowen
paclwngpoBkoii. MNony4eHne macc-cnektpa Ha npubope Finnigan Dynamo (Metoa MALDI/TOF) ¢
nocnenytLlel KOMMNbOTEPHON pacwmngpoBkoii. PaboTa ¢ KOMMbOTEPHBIMU 6a3amMy JaHHbIX
MaccC-CMNeKTpOB.

Tema 2. AucppakumoHHbIe MeToAbl (PEHTFeHOCTPYKTYPHbIN aHanu3 Kpuctannos, POA ?
nopoLuKoBas Kpucrannorpadus)

OT4eT , NpMMepPHbIe BOMPOCHI:

Tunbl KpucTannos, nx cummeTpus. MNMoHaTne TpaHCNAUMK, KPUCTaNIMYECKON PELIETKN, CUHTOHUM,
3NeMeHTapHOM A4enkun, NPOCTPaHCTBEHHOM rpynnbl. Judpakunsa peHTreHOBCKUX nyYei, amnnmuTyna
paccesHusl, CTPYKTYPHbIA ¢pakTop, 9NEeKTPOHHAs MNoTHOCTb. MeToabl nony4eHns angppakunoHHOM
KapTWHbI, U3MEePEeHNe MHTEHCUBHOCTEN. Paclumdposka 1 yTOYHEHWe CTPYKTYpbl. TOYHOCTb
onpeneneHns reoMeTpm4yecknx napameTpos. Bo3MOXHOCTM 1 OrpaHNY4eHHOCTb MeToaa.
ABTOMaTM3aUNS PEHTFEHOCTPYKTYPHOro aHanmaa. OCHOBHbIE 3N1EMEHTbI KOHCTPYKLMM 060pynOBaHNS
ana PCA.

Tema 3. CnekTpoOCKONUs iAepHOro MarHUTHOro pe3oHaHca Ha sapax 1H n 13C
OT4eT , MPUMEepHbIe BOMPOChHI:

Cnektpockonus SMP. OcHoBbl MeTOAA: MarHMTHbIE CBOMCTBA SA4€EP, YCNOBUS pe30HaHca.
XuUMmyeckuin casur, CAvH?CNMHOBOE B3aMOAENCTBME S0ep, KOHCTaHTbl CAMH-CMMHOBOMO
B3anMoLencTBms. [MPOTOHHbIN MarHUTHBIR pe3oHaHc. Lkana xmmnyecknx caosmros, CnekTpbl NepBoro
nopsgka. Knaccmngpukaums cnnHosbix cucteM. CnnHosble cuctembl AB, AX, ABX. CnekTpockonus
AMP 31P, 19F, 13C. [1symepHas cnektpockonusi. OCHOBHbIE MPUHLUMMbI YCTPONCTBA 1 paboThl
cnektpomeTpoB AMP. AMP cnekTpoMeTp ¢ HeENPepPbIBHbIM BO30Y>XAEHNEM CMUHOBOW cucTembl. AMP
CMEKTPOMETP C MMMYNbCHBIM BO30Y>XAEHNEM CMUHOBOWN CMCTEMbI 1 MOCNEAYOLWNM
dypbe?npeobpasoBaHreM cnaga cBOOOAHON NHOYKLMN.

Tema 4. KonebarenbHas cnektpockonus (MK n KPC)
OT4YeT , NPUMEpPHbIE BOMPOCHI:

OcHoBbl knaccuyeckoi Teopumn konebatenbHbix cnekTpos (MK n KPC-cnektpockonus). MNpupoaa
doopMa nonoc B criekTpe. Xapakrepuctnyeckme 4actoTbl. OCHOBHbIE AManasoHbl NPOSBIEHUS
XapakTepUCTNYECKMX HYacToT B konebaTenbHbIX CNeKTpax OpraHn4yeckux COeANHEHNI pas3nmnyHbix
knaccoB. OCHOBHble 3N1EMEHTbI KOHCTPYKUMK cnekTpoMeTpoB. VIK dypbe - cnekTpoMeTpus.
MeToauka namepeHusi: matepuan kioeT, TpeboBaHns K 06pasLam, YyBCTBUTENbHOCTb METOAA.

Tema 5. OnekTpoHHas cnekTpockonus (Y® n sugumas obnactm)
OT4YeT , NPUMEpPHbIE BOMPOCHI:

OnekTpoHHas cnekTpockonus. ABcopbumnoHHas CnekTpocKonus B BUAUMOMN n Y@ obnactu cnekrtpa.
Knaccudpukaums n oTHeCeHme aneKTPOHHbIX MEPEX0A0B. TepPMUHbI, MPUMEHSIEMbIE NPY 00CYXAEHNM
Y® cnektpos. Annapatypa ang Y® cnekTpocKonumn (OCHOBHbIE 3f1EMEHTbl KOHCTPYKLUUK
CMEeKTPOMETPOB,: Matepuan KioBeT, TpeboBaHUs kK obpasLam, YyBCTBUTENbHOCTb METoAa, METOANKN
na3mepennin).BnuaHue pacteoputenein Ha Y® cnektpsl. [lpaBuna Bynsopaa.

Tema 6. BbicokoadpbchpekTUBHaAs XUAKOCTHasa xpomarorpadpus
OT4YeT , MPUMEpPHbIE BONPOCHI:

BbicokoadpdpekTBHas xuaokoctHas xpomatorpadpus. OcHosbl BOXX; cenekTMBHOCTb 1
9(PPEKTUBHOCTb CUCTEMBI. PacyeT gaHHbIX xapakTepuctuk; npuHumnel geneHuns BaOXX Ha
aHaNUTUYECKYIO U NpenapaTuBHYyO; OCHOBHbIE MeToabl BOXX; XxapakTepucTukn MHCTPYMEHTapus,
ncnonb3yemoro B BOXX.

Tema 7. OnpegneneHne pa3smMepoB HaHOYaACTUL, B pacTBOpPe MEeTOAOM AUHAMUYECKOro
cBeTopaccesiHus

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

KTPOHHEBH
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MNMoHsiTUe A3eTa-noTeHumnana; OCHOBHbIE TEOPUM, ONMUCHIBAIOWME SIBNIEHWE 1 PACCHUThIBAOWME
3HayeHve n3eTa-noTeHumana; NpUMeHeHne A3eTa-noTeHumnana npu ycTaHoBneHn cTabunbHOCTM
KONNOVAHBIX CUCTEM; OMNpedeneHne 3Ha4eHnst a3eTa-noTeHumana MeToioM paccesiHus CBeTa, a
Takxe ApyrMMn MeTodamn; TeOPeTUHeckre OCHOBbI ONpeaeneHns 3Ha4YeHns a3eTa-notTeHumMana Ha
aHanM3aTope pasMepoB HaHovacTuL, ompMbl ManeepH, cxema nprbopa. OCHOBbI TEOPUM pacCesHUS
CBETA; COOTHOWEHWE MHTEHCUBHOCTY PACCESIHHOrO CBeTa C Pa3MepoM HacTuL, KONNOWAHOW CUCTEMBI;
NCMONb30BaHNe MeToda AMHAMMYECKOro CBETOpPaCcCesHMS Npy onpeneneHny pasmepoB YacTuL, B
pacTtBope. Cxema npubopa; nHTeprnpeTaumst Nony4YeHHbIX aHHbIX.

Utorosas cpopmMa KOHTpons
3ayert (B 7 cemecTpe)

[MprMepHbIe BONPOCHI K 3a4eTy:

Mo okoH4YaHWK cneunpakTnkyma "Pur3nyeckmne MeToabl CCNenoBaHNS opraHn4eckux coeanHeHunn"
CTyOEHTbl NPeACTaB/IAOT 3KCNepuMeHTallbHble pe3ynbTaTbl, MNONy4YEHHbIE B XO4€ BbINONMHEHUA
NPakTU4eCKnx pa60T.

Tema 1. Macc-cnekTpoMeTpus (3neKTPOoHHbIR yaap, xum. noHnsaums, MALDI-TOF...)
OTYET , NPUMEPHbIE BONPOCHI:

Macc-cnekTpockonms opraHmyeckmx coeanHeHnin. OCHoBHas noes Metona, obnactv NPUMeHeHUs.
PasnunyHble Tvnbl NpnbopoB. XpoMaToMacc-CnekTPOCKOomnus, ee BO3MOXHOCTU 1 OrpaHNYeHms.
Pa3nunyHble MeToabl MOHM3ALUMKN, BOBMOXHOCTM M OrpaHnyeHns. Macc-cnekTpbl 31eKTPOHHOro
yhapa, nx 3Ha4MMOCTb 415 aHanM3a OpraHM4yecknx coeauHeHnin. HeoueBngHoOCTb MHTepNpeTaunn.
[Mprembl pacwmndpoBKN: BbISBNEHNE NPUCYTCTBUS rETEPOATOMOB, 3aKOHOMEPHOCTU doparMeHTauum
yrnepogHoro ckeneta. MNopsinok 06pabotkm macc-cnekTpa. KoMnbioTepHble MeToabl 06paboTku.
MonyyeHne macc-cnekTpa Ha npnbope MX 1321A (3nekTPOHHbI yaap) ¢ nocneayrowen
pacwundgposkoii. MonyyeHne macc-cnektpa Ha npubope Finnigan Dynamo (meton MALDI/TOF) ¢
nocnenyLel KOMMNbIOTEPHON pacwmngpoBkoi. PaboTa ¢ koMnboTepHbIMU 6a3amMy faHHbIX
MacC-CneKTpOB.

Tema 2. ndppakumoHHble METOLbI (PEHTreHOCTPYKTYPHbIN aHanna kpuctannos, P A nopouwkosas
KpucTtannorpadus)

OTHEeT , NPUMEPHbIE BOMPOCHI:

Tunbl kpucTannos, Ux cummeTpus. MNoHsaTUe TpaHCNAUUKN, KPUCTANNINYECKON peweTKn, CUHIOHUN,
9NIEMEHTAPHOM S4erKN, NPOCTPAHCTBEHHOW rpynnbl. Judpakums peHTreHOBCKUX NnyyYen, amnnuTyna
paccesiHNs, CTPYKTYPHbIA pakTop, SNeKTPOHHAs NNOTHOCTb. MeToabl nonyyYyeHns angopakumnoHHOM
KapTUHbI, UIBMEPEHME MHTEHCMBHOCTEN. PaclumdgpoBka 1 yTo4HEeHNe CTPYKTypbl. TOYHOCTb
onpeneneHns reoMeTpruyeckmx napameTpos. Bo3MOXHOCTM 1 OrpaHNYeHHOCTb MeToAa.
ABTOMaTM3aLMA PEHTIEHOCTPYKTYPHOro aHann3a. OCHOBHbIE 9NEMEHTbI KOHCTPYKLUMUN
obopynosaHus anst PCA.

Tema 3. CnekTpockonus a4epHOro MarHUTHOro pesoHaHca Ha agpax 1H n 13C
OTYET , NPUMEPHbIE BOMPOCHI:

Cnextpockonua AMP. OcHoBbl MeTOAA: MarHUTHbIE CBONCTBA S4ep, YyCNOBUS pe30oHaHca.
Xumunyeckuin casur, CNvH?CNMHOBOE B3auMogencTeme aaep, KOHCTaHTbl CAUH-CMMHOBOIO
B3ammogencTeus. NNpOTOHHbIA MarHUTHbIM pe3oHaHc. Wkana xummnyeckux casuros, CnekTpbl
nepsoro nopsaka. Knaccudgoukaums cnmHoBbix cucteMm. CnuHosble cuctembl AB, AX, ABX.
Cnextpockonua AMP 31P, 19F, 13C. OsymepHas crnektpockonus. OCHOBHbIE NPUHLUUMbI
ycTpoiictea 1 pabotbl cnektpometpoB AMP. AMP cnekTpoMeTp ¢ HenpepbiBHbIM BO3OYXXAEHMEM
CNUHOBO cnctembl. AMP cnekTpoMeTp C MMMYNbCHbIM BO30YXAEHNEM CMTMHOBOW CUCTEMbI 1
nocnegnytowmnm dypbe?npeobpasoBaHnem cnaga cBO60AHON NHAYKLNN.

Tema 4. KonebatenbHas cnektpockonus (MK n KPC)
OTHeT , NPpUMEpPHbIE BOMPOCHI:
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OcHoBbl knaccuyeckoi Teopumn konebatenbHbix cnekTpos (MK n KPC-cnektpockonust). Mpupoaa
goopma nonoc B criekTpe. Xapaktepuctunyeckme 4actoTbl. OCHOBHbIE AManasoHbl NPOSBEHUS
XapakTepuUCTNYEeCKMX HYacToT B konebaTenbHblX CNeKTpax OpraHn4yeckux CoeanHeHnin pasnmnyHbiX
knaccoB. OCHOBHble 3N1EMEHTbI KOHCTPYKLUMK cnekTpoMeTpoB. VIK dypbe - cnekTpomeTpus.
MeToauka namepeHusi: Matepuan ktoeT, TpeboBaHns K 0bpasLuam, YyBCTBUTENbHOCTb METOAA.

Tema 5. OnekTpoHHas cnekTpockonus (Y® n Buammas obnacti)
OTYeT , NPUMEpPHbIE BOMPOCHI:

AnekTpoHHas cnekTpockonus. ABcopbumnoHHas cnekTpocKonus B BUAnUMOn n Y® obnactu cnekrpa.
Knaccndgoumkaums n oTHeCeHne 3NeKTPOHHbIX NEPEXONO0B. TEePMUHbI, MPUMEHSIEMbIE NPY 06CYX AEHNM
Y® cnektpos. Annapatypa ang Y® cnekTpocKonumn (OCHOBHbIE 3IEMEHTbl KOHCTPYKLUMUK
CMNEKTPOMETPOB,: MaTepunan koBeT, TpeboBaHns Kk obpasuam, YyBCTBUTENIbHOCTb METOAA, METOAMKM
n3mepeHunin).BnusHue pacrsoputenein Ha Y® cnektpsbl. lNpasuna Byasopaa.

Tema 6. BoicokoagpdpekTMBHas XnOKOCTHAA Xpomartorpadgus
OTYeT , NPUMEpPHbIE BOMPOCHI:

BbicokoadhdpekTmBHas XxuakoctHas xpomartorpadpus. OcHosbl BOXX; cenekTmBHOCTb 1

3P PeKTUBHOCTb CUCTEMBI. PacyeT AaHHbIX XapakTepucTuk; NpUHUMNbI geneHns BOXX Ha
aHanNUTUYECKYIO U NpenapaTuBHYy; OCHOBHbIE MeToabl BOXX; XxapakTepucTukn NHCTPYMEHTapus,
ncnonb3dyemoro B BOXX.

Tema 7. OnpeneneHve pasMepoB HAHOYACTULL B pacTBOPe METOLOM AMHAMUYECKOrO
cBeTopaccesiHus

OTYET , MPUMEPHbIE BOMPOCHI:

MoHsiITUe A3eTa-noTeHumnana; OCHOBHbIE TEOPUM, ONUCHIBAIOWME SIBNEHWE 1 pacCHUTbIBaOWME
3HayeHuWe n3eTta-noTeHumana; npUMeHeHne A3eTa-noTeHumMana npu ycTaHoBneHNM cTabunbHOCTM
KONNOVIHbIX CUCTEM; ONpeaeneHne 3Ha4YeHns A3eTta-noTeHumnana MeToaoM paccesiHis CBeTa, a
Takxe ApyrMMn MeToLamn; TeopeTMyeckme OCHOBbI ONpeaeneHns 3Ha4eHns a3eTa-noteHumana Ha
aHanmaarope pa3MepoB HaHo4acTul ompmbl ManeepH, cxema npubopa. OCHOBbI TEOPUK
paccesiHns CBETa; COOTHOLWEHNE MHTEHCMBHOCTM PACCESHHOIO CBETa C pa3MepoM HacTul,
KONMOWAHOW CUCTEMbI; UCMONb30BaHNe MeTo4a AMHAMMYECKOro CBETOPACCESHWS Npy onpeneneHum
pa3MepoB YacTuu B pacteope. Cxema npubopa; nHTepnpetaums nonay4eHHblX JaHHbIX.

7.1. OcHOBHas nuTteparypa:

1. Kaparaesa ®.X., Knoykos B.B.Cnektpockonus IMP B opraHudeckon xummn. Yactb |. 2013. (Ona
CTYOEHTOB U acnmpaHTOB XMMUYECKOro 1 buonormyeckoro dakynbtetos) MNogpobHocTu:
http://kpfu.ru/publication?p_id=68614

2.KapataeBa, ®.X. Cnektpockonust IMP B opraHuyeckoi xumnm: [y4ebHoe nocobue] / d. X.
Kapataesa, B. B. KnoukoB.?KazaHb: KasaHckuii yHuBepcuteT, 2013.7; 21.4. 1: Obwas teopus
AMP. Xumunyeckue casurun 'H un 13C.7?72013.7130 c.:

3. Wabapos 0. C. OpraHnyeckas xmmns. [neKTpoHHbI pecypc] - 5-e uag., cTep. -
CaHkT-lNeTepbypr: laHb, 2011. 848 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037

4 Axmmosa J1.C. Metopn YdP-cnekTpocKonuu 1 ero NpUMeHeHne B opraHnyeckom 1 onanyeckon
xumun [TekCT: aneKTPOHHbIN pecypc] : yuebHo-meToamyeckoe nocobue / J1. C. Akumosa ; KazaH.
doenep. yH-T, XuM. uH-T M. A. M. bytneposa, Kady. opraH. xmmum .? 9nekTpoHHble AaHHble (1
cparin: 0,67 M6) .? (KasaHb : KasaHckuii coepepanbHblil yHusepcutet, 2015) .? 3arn. ¢ akpaHa .?
Ina 2-ro cemecTpa .? Bbix. oaH. opur. ney. naa.: Kasaxb, 2015 .7 Pexum goctyna: Tonbko ons
CTYLOEHTOB 1 cOTpyaHUKoB KDY
https://dspace.kpfu.ru/xmlui/bitstream/handle/net/22066/07_54_000903.pdf

5.CoBpeMeHHble (PU3NKO-XUMUYECKME METOObl UCCNEA0BAHMS B OPraHNY4eCcKOn XUMAN :
y4yebHo-MeToanyYeckoe nocobre K cneunpakTukymy no onanyeckmm n rsmko-XMMn4ecknm
mMeTonam uccnenosaHus / KasaH. dpenep. yH-T, XuM. nH-T uMm. A. M. Bytneposa ; [aBT.-COCT.: K.X.H. B.
A. bypunos n gp.] .? KasaHb : [KazaHckun yHusepcutet], 2014 .7 131 c.

7.2. JlononHuTenbHasa nuteparypa:
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1. Kamanosa [. W., Canaxos M. X. Jlekuun no npuknanHoin MHppakpacHom crnekTpockonum: y4ebHoe
nocobve. KazaHb KasaHckuii rocynapcTBeHHbI yHuBepcuteT, 2009. - 167 c.

2. Kaparaesa ®.X., Knoykos B.B. // Cnektpockonua AMP 1H n 13C B opraHunyeckon xumuu. -
KasaHb, 2007.- 154 c.

3.bepaHukos, EBreHuin AnekcaHoposuy.

3apaun n ynpaxHeHus no AMP-cnekTpockonuu B opraHmyeckoin xumun : [y4eb. nocobue] / E.A.
BepaHwukos, M.A. KasbimoBa ; KagaH. roc. yH-T, Xum. uH-T um. A.M. Bytneposa, Hay4.-o6pasosar.
ueHTp KasaH. roc. yH-ta 'Matepuansl n TexHonorum XXI seka'.? Kasamb : [KI'Y], 2007 .7 ;29.4.1 .7
2007 .7 103 ¢

4. depotos M.A. SoepHblii MArHUTHBIA PE30HAHC B HEOPraHMYeCcKom 1 KOOPOUHALMOHHOM XUMUN.
PacTtBopbl 1 XnAKOCTU[ONEKTPOHHBIN pecypc]. - M.: duamatnut, 2010. - 384 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

7.3. UHTepHeT-pecypcChbl:
basa paHHbIX AMP-xapakTepucTuk XMn4eckmx coeanHenunn - http://nmrshiftdb.nmr.uni-koeln.de
basza xuMunyecknx n msnkKo-XxmMm4ecknx CBOMNCTB coeguHeHuii, 2013 - http://chemeo.com

.Martepuansl kypca ons ctyneHtoB dakynbTeta MONEKyNsipHoOi 1 buonornyeckon gomamkm MOTU,
2012 - http://bio.fizteh.ru/student/files/fizmetody

MaTtepuanbl kypca ®uamnyeckme METOAbI MCCeA0BaHNS MAaKPOMONEKYn 1 Bruonornyeckmx o6 bekToB
ansa ctyneHtoB CapaTtoBCKOro rocyaapCTBEHHOro yHmBepcuteTa, 2012 -
http://optics.sgu.ru/library/education/structurestudy

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNSA)
OcBoeHune gncumnnunbl "Cneunpaktukym: dusnyeckne MeToabl NCCNenoBaHNs OpraHN4yecKmx

coeavHeHuWin" npennonaraeT MCNonb30BaHME CNeayoWero MaTepmanbHO-TEXHUYECKOro
obecneyvyeHus:

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxabiii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTMBHOM KoMMbloTepHoN cetn KDY n
HaxoOsiTCs B €MHOM OOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " bBrnbnuoPoccumka", 4OCTYN K KOTOPOW NpefocTaBneH
ctyneHTam. B 9B6C " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepUKaHCKnX n
€BPONEenCcKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM Anst
obpazoBaTe/ibHOro nNpoLecca N3naHnsaM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM hefepanbHbIX roCynapCTBEHHbIX 06pa3oBaTebHbIX CTaHALaPTOB
BbiclLero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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Mporpamma aucumnnuHbl "Cneunpaktukym: durusmyeckme MeTonbl NCCNefoBaHNS OpraHMieckmx coenmHeHmnin”; 04.05.01 dyHgameHTansHas
1 NpuKnagHas XxvMMns; npogeccop, I.H. (npogeccop) Ymytosa M.A.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

KOMIMbIOTEPHbIN MPOEKTOpP
Komockon
napk npunbopos

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
cneunanbHocTn: 04.05.01 "dyHpameHTanbHas U npuknagHas Xxvmmusa" n cneuyannsaumm
OpraHuyeckas XxmmMms .
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Mporpamma aucumnnuHbl "Cneunpaktukym: durusmyeckme MeTonbl NCCNefoBaHNS OpraHMieckmx coenmHeHmnin”; 04.05.01 dyHgameHTansHas
1 NpuKnagHas XxvMMns; npogeccop, I.H. (npogeccop) Ymytosa M.A.
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