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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 BkodeHa B pasgen " 53.B.9 MpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020100.62 XuMust n 0THOCUTCA K BapuatmeHoi YacTtn. OcBanBaeTcs
Ha 4 Kypce, 7 ceMecTp.

JaHHas gucumnnmHa OTHOCUTCS K BapuaTMBHOM YacTu npodoeccunoHanbHoro uukna 63 yuebHoro
nnaHa. MNMony4yeHHble 3HAHNS HEOHX0AMMbI CTyAEHTaM Npu NOAroTOBKE, BbINONHEHUN U 3alUUTE
BbINYCKHOW KBanMMuKaLUNOHHON paboTbl U pelleHnn Hay4YHO-UCCneaoBaTenbCkux u
MPON3BOLACTBEHHO-TEXHONOMMYECKNX 3aa4 B OyayLiein NpodpeccroHanbHoM 0eaTelbHOCTY
(noeHTUdmKaumnsa coeauHeHnn, onpeaeneHmne CTeNeHN NxX YUCTOThbl, NPUPOLbI NPUMECER, Nony4yeHne
NHJpopMaLnUKM O reoMeTpun CoeaVHEHUN, XxapakTepuCTMKax MarHUTHbIX 1 ONTUYECKUX CBOMCTB
BELWECTB C MONEKYNSAPHON 1 CYNpaMOoNeKynspHON CTPYKTYPOn T.4.).

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwucpoBka
LLncpp komneTeHumu npuobpeTaeMor KoMNeTeHLUN
MNMK-6 o o
BN T HaBblKaMu Tbl H BPEMEHH -
(popecauonansmse e xveocm aKanepE o]
KoMMeTeHuunn) patype npunp P
MK-7 MMeeT onbIT PpaboTbl HA CePUIAHON annapaTtype, NPUMEHSIEMO B
(MpogheccuoHanHole aHanmmqecfmx n CpI/I3VIKO-F))(I/IMI/I'-IeCKI/IX Iﬁccxgﬂ,bBSHMﬂX
KOMMeTeHuun)
K-8 BnageeTt MeTonamu permctpaunmm n obpaboTtkn pe3ynbtaTtoB
(MpocheccuoHanbHeie XUMUYECKN 3KCMne Vl‘l?lleHTOBp ' i
KOMMeTeHuunn) P

B peaynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXEH 3HaTb:

OCHOBbI NpakTn4eckoro ncnonb3oBaHnA Ba>XHEWNLWunX do13n4YecKnx MeToaooB ANs peweHns
XUMNYECKUX r|p06neM;

NPUHUMNbBI YCTPONCTBA (BNOK-CXEMY) BaXKHEWIWINX PU3NYEeCcKmx Npnbopos;
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2. DONTXEH yMeTb:

NpaBUNbHO BbiIOpaTb METOL MK FPYNNY METOLOB A5 PELEHNS TOW U UHON XMMUYECKOW 3aaaun;
3. [ONXeH BnaneTb:

HaBblkaMW aHann3a TOHKOW CTPYKTypbl COeANHEHN HA OCHOBE OAaHHbIX COOTBETCTBYIOWNX METOL0B;

4. nONXeH OJEMOHCTpUpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:
YMETb NPUMEHATb CBOU 3HAHUA HA NpPaKTuke

4. CTpyKkTypa U cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpE.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBo ANs Aonycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henens UX TPy A0eMKOCTb Tekyuwime doopmbi
N ,D,I/IKIILI,VIHJ'IVIHbI/ CemMecTp c emgcrp a (B yacax) ¥(L(I)J.HTpg:1 ﬂp
oAyna Nek ImI1pal(mtlecm/leJ1a60paTop|-||:|e
u 3aHATUA pa601b|

Tema 1.

Macc-cnekTpomeTpus oTyeT
1.|(anekTpoHHbIN yaap, 7 1-2 0 0 10

XVM. MOHN3aUuns,

MALDI-TOF...)

Tema 2.

OudppakumoHHble

mMeToabl
2.|(PEeHTreHOCTPYKTYPHbIN 7 3-5 0 0 16 oTHer

aHann3 KpucTannos,

PIOA ? nopouwkosas

KpucTtannorpadus)

Tema 3. CnekTpockonus

SA0epHOro MarHUTHOroO oTUeT
3.|pesoHaHca Ha agpax 1H| 7 6-8 0 0 16

p P

n13C

Tema 4. KonebatenbHas
4. ErFl)eCK)TpOCKonMﬂ (MK n v 9-10 0 0 10 oT4yer
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn""')':lr;;}:;”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. OnekTpoHHas oTyeT
5.cnekTpockonus (YP n 7 11-12 0 0 10

BUAMMas obnactu)

Tema 6.

BbicokoadpdpekTnBHas oTyer
6'>KVIJJ,KOCTH8.9I 7 13-14 0 0 12

Xpomarorpadus

Tema 7. OnpepnenexHne

pa3MepoB HaHoYacTuL B oTyeT
7.|pacTBope MeToaoM 7 15-16 0 0 10

ANHaMn4yeckoro

cBeTopaccesHus

Tema . NITorosas 3aver
" |dopma KoHTpONA / 0 0 0

Wtoro 0 0 84

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. Macc-cnekTpoMeTpus (3N1eKTPOHHbIA yaap, XuMm. noHusaumnsa, MALDI-TOF...)
naboparopHas paborta (10 yaca(oB)):

MoarotoBka 06pas3LoB K CbEMKE MAacC-CMEKTPOB MHAMBUAYaANbHbIX BEWECTB 1 cMeceii. MNonyyeHne
Macc-crnekTpa Ha npubope MX-1321A (anekTpOoHHbI yaap) ¢ nocnenytowei pacwmnapoBKOii.
MonyyeHne macc-cnekTpa Ha npmnbope Finnigan Dynamo (Metog MALDI/TOF) ¢ nocneaytouwei
KOMMbIOTEPHOW pacwmndposkoii. Pabota ¢ KoMnbloTEPHbIMU Ba3aMn AaHHbIX MAcC-CNEKTPOB.

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

naboparopHas pabora (16 4yaca(oB)):

3HaKoOMCTBO C pasnunyHbIMU Moaudmkaumsamm obopynosaHua ons PCA, ¢ metonmkor o6paboTkm
aKCMepuUMeEHTaNbHbIX AaHHbIX, C 6a3amu naHHbix PCA onsg pasnuuHbix coeanHeHnii. Permctpauus un
pacwungpoBKa peHTreHorpamMm KpucTtanna u nopoLuka.

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

MoarotoBka 06pa3uoB k cbeMmke cnekTpos AMP. MNMonyyeHune cnektpos AMP 1H 1 13C Bbicokoro
KayecTtBa Ha cnekTpomeTpe Unity 300. Pernctpaunsa napametpos crnektpa AMP (xumcaosurn,
KOHCTaHTbl CAMH-CMMHOBOIO B3aMMOOENCTBIUS, UHTErpanbHble MHTEHCUBHOCTHY). Pacwmdposka
cnekTtpoB SIMP no 3apernctpupoBaHHbIM NapamMeTpam 1 naeHTUuKauns CTPyKTypbl COeANHEHMS.
[Mony4yeHne OByMepHOro crekTpa 1 pacwmgpoBka Ha ero OCHOBe CTPYKTYPbl COeANHEHNS

Tema 4. KonebarenbHas cnektpockonus (MK n KPC)
naboparopHas pabota (10 yaca(oB)):

MoarotoBka 06pasuos k cbemke NK-cnekTpoB opraHNYecKmx BEWECTB B PA3/INYHbIX arperaTHbIX
cocTosHusAx. Cbemka n pacwmndposka VK-cnekTpos.

Tema 5. OnekTpoHHas cnekTpockonus (Y® n sugumas obnactm)
naboparopHas pabora (10 4aca(oB)):
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MoarotoBka 06pasuoB k cbeMke YP-cnekTpoB MHANBUOYaNbHbIX BEWECTB U cMeceit. [MpakTnyeckas
paboTa-onpeneneHne 0OCHOBHbIX XapakTePUCTUK SNEKTPOHHOrO cnekTpa nornoweHus obpasua:
AMakc., emakc NpoBepka BbiINONHeHUst 3akoHa byrepa-JlambepTa-bepa. M3yyeHne BnmsHus
3amecTutenen npu xpomogpope Ha Y® cnektpbl. CnekTpbl onyopecLeHUnr OpraHnyeckmx
coeavHeHuin. narpamma F6n0oHcKoro. XapakTepucTmku CcnekTpoB ucnyckaHust. dnyopodpopsi.
Annaparypa o515 gonyopecLeHTHOM cnekTpockonun. BnusHue pacteoputenein Ha cnekTpbl
donyopecueHummn. TyweHne donyopecueHumn. NMpumeHeHne donyopecueHuun. MNpaktuyeckas pabota
: 3HAKOMCTBO C NpnbBopOM, NoAroToBka obpasua, M3y4eHne TyWeHNs onyopecLEHLMN.

Tema 6. BbicokoadphekTMBHaA X1UAOKOCTHaa xpomarorpadpums
naboparopHas pabora (12 yaca(oB)):

MpakTuyeckas paboTa - OCHOBHbIE NMPUHLMMbI U NOCNEN0BATENBHOCTb PaboThbl Ha
BbICOKO3(PIEKTUBHOM XNAKOCTHOM XpomaTorpadoun4eckor cucteme: noaroToBka antoeHTa,
copbeHTa, Npobbl; y4eT NONSAPHOCTY SMOEHTA MPU CMEHE METOAA; OCHOBHbIE XapaKTEPUCTUKN
Hacoca, neTeKTopa, aBToAo3aTopa; pasaeneHne HeCKONbKNUX OpraHn4ecKnx KUCNoT METOOOM.
[MpoBeneHne akcneprMeHTa no cTaH4apTHON MeToAuKe.

Tema 7. OnpegeneHne pa3smepoB HaHOYacTUL, B pacTBOpe METOA0M AMHAaMU4YeCcKoro
cBeTopaccesiHUs

naboparopHas pabora (10 4yaca(oB)):

MpakTuyeckas pabota - noarotoska npobbl; OCHOBbI PaboThl HA aHaNM3aTope Pa3MepoB
HaHo4yacTuu Zetasizer Nano ZS; onpeneneHne pas3mepa 4actuu B pactesope brononmmepa;
NHTepnpeTauns nonyYyeHHbIX 4aHHbIX.

4.3 CTpyKTypa u copepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctosiTenbHoMn [Tpyno0eMKOCTb| ;&%ﬂ:;;::;g:ga
AucumnnuHbl pcemecha paborTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1.
Macc-cnekTpomeTpus
1.|(anekTpoHHbIV yaap, 7 1-2 g?fersTOBKa 5 8 oTtyet
XVIM. MOHN3aLUNS, y
MALDI-TOF...)
Tema 2.
OundppakunoHHble
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 (YP un 7 11-12 gsf'er?TOBKa 5 8 oTyeT
BuAMMas obnactu) y
PerncrpaumnoHHbIn Homep 7215 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 6.
BbicokoadhdpekTnBHas NoAroToBka K
6'>KI/I,D,KOCTHa$l / 13-14 oTyety 8 oTHeT
Xpomartorpadus
Tema 7. OnpeneneHuve
pa3mMepoB HaHO4YacTuL B
nogroToBska K
7.|pacTBOope MeTo0M 7 15-16 o?fe? oBka 8 oTyer
ONHaMM4eckoro y
cBeTopaccesHus
WNtoro 60

5. O6pa3oBatesnibHbie TEXHONOrMW, BK/IlOYasi MHTEPaKTUBHble hopMbl 06yueHuUst
- KOMMbIOTEPHbIE Npe3eHTauumn psaa 06pasLos

- IeMOHCTpauums paboTtatowmx npnbopos

- paboTa Ha npnbopax

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Macc-cnekTpoMeTpus (3N1eKTPOHHbIA yaap, XuMm. noHusaumnsa, MALDI-TOF...)
OT4YeT , MPUMEpPHbIE BONPOCHI:

Macc-cnekTpoCcKonNuns opraHnyYeckmx coeamHeHunin. OcHoBHas naes Mmetona, obnacTv NPYMEHEHMS.
PaannyHble Tvnbl NprbopoB. XpoMaToMacc-CnekTPOCKOMNMs, e BO3MOXHOCTU 1 OrpaHNYeHMSI.
PasnuyHble MeToabl MOHU3aUMK, BO3MOXHOCTM M OrpaHnydeHns. Macc-cnekTpbl a1eKTPOHHOro yaapa,
NX 3HAYUMOCTb 01 aHann3a opraHny4eckmx coeamHeHnin. Heo4eBnaoHoCTb nHTepnpeTtaumu. lNMpremsl
pacwugpPOBKN: BbiSIBIEHME NPUCYTCTBUS reTepoaToMOB, 3aKOHOMEPHOCTH (pparMeHTaumnm
yrnepognHoro ckeneta. lMopsnok 06paboTtkm macc-cnekTpa. KomnbiotepHble MeToabl 06paboTKu.
MonyyeHune macc-cnekTpa Ha npubope MX?1321A (aneKkTpoHHbIN yaap) ¢ nocneayowei
paclwngpoBkoii. MNonyyeHne macc-cnektpa Ha npubope Finnigan Dynamo (meton MALDI/TOF) ¢
nocnenytowwel KOMMNbIOTEPHOWN pacmgpoBkoii. PaboTa ¢ KOMNbOTEPHBIMM 6a3aMmn AaHHbIX
MacCC-CMneKTpOB.

Tema 2. luchbpakunOHHbIE MeTOObl (PEHTreHOCTPYKTYPHbIN aHanu3 Kpuctannos, POA ?
nopoLukoBas Kpuctannorpadus)

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Tunbl kpucTannos, Ux cummeTpus. MNMoHaTUE TpaHCNAUUKN, KPUCTANIMYECKON peweTKn, CUHIOHUM,
9NIEMEHTAPHOM S4ENKN, NPOCTPAHCTBEHHOW rpynnbl. Judpakumsa peHTreHOBCKUX NyYein, amnnnTyna
paccesiHNs, CTPYKTYPHbIA pakTop, SNEeKTPOHHAsA NNOTHOCTb. MeToabl nonyYyeHns angopakunoHHOM
KapTWHbI, UBMEPEHME MHTEHCUBHOCTEN. PaclumgopoBka 1 yTOYHEHNE CTPYKTYpPbl. TOYHOCTb
onpefeneHns reoMeTpruyeckmx napameTpos. Bo3MOXHOCTM 1 OrpaHNYeHHOCTb MeToAa.
ABTOMaTM3aUUS PEHTIEHOCTPYKTYPHOro aHannaa. OCHOBHbIE 3N1EMEHTbI KOHCTPYKUUN 060pynoBaHMS
ons PCA.

Tema 3. CnekTpocKonusa aaepHOro MarHUTHOro pe3oHaHca Ha ssgpax 1H n 13C
OTYeT , NPUMepPHbIe BOMPOCHI:

PernctpaumoHHbin Homep 7215
CrtpaHnua 7 ua 11.
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Cnextpockonua AMP. OcHoBbl MeTOAA: MarHUTHbIE CBONCTBA 4P, YCNOBUS pe30HaHca.
XuMnyeckuin casur, CMH?CNMHOBOE B3auMOAEeNCTBME S4ep, KOHCTaHTbl CAMH-CMMHOBOMO
B3amMoOencTBus. NNPOTOHHbIA MarHUTHLIA pe3oHaHc. Lkana xummnyeckux casuros, CnekTpbl NepBoro
nopsaka. Knaccngpukaums cnnHosbix cucteMm. CnnHosble cuctembl AB, AX, ABX. CnekTpockonus
AMP 31P, 19F, 13C. LBymepHas cnektpockonusi. OCHOBHbIE MPUHLMMbI YCTPORCTBA U paboThl
cnektpomeTpoB AMP. AIMP cnekTpoMeTp ¢ HenpepbiBHbIM BO3OYXAEHWEM CNMHOBOW cucTeMbl. AMP
CMEKTPOMETP C UMMY/bCHbIM BO3OYXXAEHMEM CMMHOBO CUCTEMBI U NMOCNELYOWMNM
dypbe?npeobpasoBaHnem cnaga cBO6OAHON NHAYKLNN.

Tema 4. KonebatenbHas cnektpockonus (MK n KPC)
OTYeT , NPUMEpPHbIE BOMPOCHI:

OcHoBbl knaccuyeckoin Teopumn konebatenbHbix cnektpos (MK n KPC-cnektpockonus). Mpupoaa
doopMa nonoc B criekTpe. Xapakrepuctnyeckme 4actotbl. OCHOBHbIE AManasoHbl NPoOsSBIeHUs
XapakTepPUCTNYECKMX YacTOT B KonebaTenbHbIX CNEKTpax OpraHN4yeCckuxX CoOeanHeHn pasnmnyHbIX
knaccoB. OCHOBHble 3N1eMEHTbI KOHCTPYKUMK cnekTpoMeTpoB. VIK dypbe - cnekTpoMeTpus.
MeToauka namepeHus: matepuan kioBeT, TpeboBaHns K 06pasLam, YyBCTBUTENbHOCTb METOAA.

Tema 5. dnekTpoHHas cnekTpockonus (Y® n Bugumas obnactm)
OT4YeT , MPUMEPHbIE BONPOCHI:

OnekTpoHHas cnekTpockonus. ABCopbLMOHHAas CNekTpockonus B BUanMon n YO obnactu cnekTpa.
Knaccndgoukaums n oTHeceHne aneKTPOHHbIX NePexXonoB. TepMuHbI, MPUMEHSEMbIe NPy 06CYXAeHUM
Y® cnekTpos. Annapatypa on1s Y® cnekTpockonuu (0OCHOBHbIE 3NEMEHTbl KOHCTPYKLNN
CMNEeKTPOMETPOB,: MaTepunan KoseT, TpebosaHns kK obpasuam, YyBCTBUTENbHOCTb METOAA, METOAMKM
na3mepeHnin).BnuaHue pacteoputenein Ha Y® cnektpsl. [lpaBuna Bynosopaa.

Tema 6. BbicokoadphekTMBHaA X1UAOKOCTHaa xpomarorpacpums
OTYET , NPUMEPHbIE BONPOCHI:

BbicokoadpdpekTBHas xuaokoctHas xpomatorpadpus. OcHosbl BOXX; cenekTMBHOCTb 1
9(PPEeKTUBHOCTb CUCTEMbI. PacyeT gaHHbIX xapakTepuctuk; npuHumunel geneHns BOXX Ha
aHanUTUYEeCKYIo 1 NpenapaTuBHyO; OCHOBHbIE MeToabl BOXX; xapakTepucTukn MHCTPYMEHTapus,
ncrnonb3yemoro B BOXX.

Tema 7. Onpep,eneHMe pa3MmepoB HaHO4YacCTUL, B pacTBope MeToaooM anHaMmnyeckoro
cBeTopaccesiHuns

OTHET , NPUMEPHbIE BOMPOCHI:

MoHATMe O3eTa-noTeHumana; OCHOBHbIE TEOPMM, ONUCHIBAOLLME SIBNEHUE W PaCCHUTbIBAOWMNE
3Ha4yeHue a3eTta-noTeHumnana; npMMeHeHne n3eTa-noteHumana npu yctaHoBneHnM ctabunbHoCTy
KOMNOWIHbIX CUCTEM; ONpeeneHne 3Ha4YeHns a3eTta-noteHumnana MeToaoM paccesHus ceeTa, a
TakXe OpyrumMm METOAAMU; TEOPETUYECKME OCHOBbI ONpeneneHns 3Ha4yeHns A3eTa-noTeHumnana Ha
aHanmaartope pa3MepoB HaHo4acTul dompmbl ManeepH, cxema npubopa. OCHOBbI TEOPUM PaACCESHNS
CBeTa; COOTHOWEHNE NHTEHCUBHOCTU PACcCESIHHOMO CBETA C pa3MepoM YacTuL, KONNOUAHON CUCTEMD;
1CMONb30BaHNe METOAA OMHAMUYECKOrO CBETOPACCESHMS NPU ONpeneneHn pa3aMepoB HacTumu, B
pactBope. Cxema npunbopa; nHTepnpeTaumst Nony4eHHbIX OaHHbIX.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Mo okoHYaHWK cneunpakTukyma "®usnyeckne MeTodbl UCCNenoBaHNsa opraHNyeckmnx coeamHeHnn"
CTYHOEHTbl NPeacTaBnsAoT SKCNepuMeHTanbHbie pedynbTarbl, MOoMyYeHHbIE B XO4E BbIMNONHEHMS
npakTU4eckux pabor.

7.1. OcHOBHas nuTteparypa:

1. MeHTuH, FO.A. Prsnyeckne MeTobl NCCNENOBAHUS B XMMUM: y4ebHUK ans ctyaeHTos 0. A.
MeHTuH, J1. B. Bunkos. - Mocksa: Mup, [2012].- 683 c.

2. Kaparaesa ®.X., Knouykos B.B. // Cnektpockonua AMP 1H n 13C B opraHnyeckoin xumuu. -
KasaHb, 2007.- 154 c.
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3. bepaHukos E.A., Kasbimosa M.A. 3agauu n ynpaxHeHus no AMP- cnekTpockonun B
opraHuyeckon xumuun. Yactb 1. // KazaHb, 2007.- 104 c.

4. Kaparaesa ®.X., Knodykos B.B.Cnektpockonus AMP B opraHmyeckon xumun. Hactb I. 2013. (Ons
CTYOEHTOB W acnMpaHTOB XMMUYECKOro 1 buonormyeckoro dakynbteto) MNoapobHocTu:
http://kpfu.ru/publication?p_id=68614

5.KapataeBa, ®.X. Cnektpockonusi AMP B opraHuyeckoi xumnn: [yd4ebHoe nocobue] / d. X.
Kapataesa, B. B. KnoykoB.?KazaHb: KasaHckuii yHuBepcuteTt, 2013.7; 21.4. 1: Obwas teopus
AMP. Xumunyeckue caosurun 'H un 13C.72013.7130 c.

6. Wabapos 0. C. OpraHnyeckas xumus. [OneKTpoHHbIA pecypc]. - 5-e n3g., cTep. -
CaHkT-lNeTepbypr: JlaHb, 2011. - 848 c.

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

7. ®epotoB M.A. AoepHbIi MArHUTHbLIA PE30HAHC B HEOPraHN4eCcKon 1 KOOPAMHALUVNOHHON XUMUW.
PacTBopbl 1 XnaokocTu[OnekTpoHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

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

7.2. JlononHuTenbHasa nuteparypa:

1. Kamanosa [I. ., Canaxos M. X. Jlekuun no npuknagHoi MHppakpacHoi cnektTpockonun: y4ebHoe
nocobve. KazaHb KasaHckunii rocynapctBeHHbIn yHuBepcutet, 2009. - 167 c.

2. CoBpeMeHHble (PU3NKO-XUMUYECKUE METOObl UCCNELOBaHNS B OPraHNYeCKON XUMUK :
y4yebHo-MeToanyYeckoe nocobue K cneunpakTukymy o ousn4eckum 1 onanKo-XMMNYeckum MeTonam
nccnenosaHus / KasaH. dpenep. yH-T, XuM. nH-T nm. A. M. Bytneposa ; [aBT.-COCT.: K.x.H. B. A.
Bypunos n gp.] .? KasaHb : [KasaHckuin yHueepcuteT], 2014 .7 131 c.

3. duaunyeckne MetToapl NCcnenoBaHus BewecTs : y4ebHoe nocobue / 1. V. Maknakos ; M-Bo
obpasoBaHus u Haykn Poc. ®epepaunn, KasaH. roc. apxutektyp.-cTpouT. yH-T .? KasaHsb :
[M3paTtenbcTBO KasaHCKOro rocyjapCTBEHHOr0 apxmTekTypHO-CTPOUTENbHOro yHueepcuTeta), 2013
762 c.

7.3. UHTepHeT-pecypcChbl:
basa paHHbIX AMP-xapakTepucTuk XMn4eckmx coeanHenun - http://nmrshiftdb.nmr.uni-koeln.de
basza xvMunyecknx n msnKo-XxmMmM4ecknx CBOMCTB coeguHeHuii, 2013 - http://chemeo.com

.MaTepwuanbl kypca ons ctyneHToB dakynbteta MonekynsipHoi n éuonornyeckoin gouamkn MOTU,
2012 - http://bio.fizteh.ru/student/files/fizmetody

MaTtepuanbl kypca ®uamnyeckme METOAbI MCCeA0BaHNS MAaKPOMONEKyn 1 Bruonornyeckmx 06 bekToB
ansa ctyneHtoB CapaTtoBCKOro rocyaapCTBEHHOro yHmBepcuteTa, 2012 -
http://optics.sgu.ru/library/education/structurestudy

CnekTpanbHas 6a3a gaHHbIX OpraHnyeckux coeamHennin, 2012 -
http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cqi

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)
OcBoeHune ancumnamnHbl "Cneunpaktukym: duanyeckne MeToabl UCCneaoBaHUs OpraHNYecKmnx

ALl

coeauHeHWn" npeanonaraeT UCMonb30BaHNe CNeaylero MaTepranbHO-TEXHNYECKOro
obecneyeHuns:

KomnbtoTepHbIi knacc, npeacraensowmii cobon paboyee Mecto npenogasarens n He meHee 15
paboymx MECT CTYAEHTOB, BK/THOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
ceTtb NHTepHeT. Bce koMnbioTepbl NOAKNI0YEHb! K KOPNOpaTMBHOM KOMMbloTepHon cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

KOMIMbIOTEPHbIA MPOEKTOP
Komockon
napk npmbopos

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHuo 020100.62 "Xummua" n npodomnio noarotoskn OpraHnyeckas XmMms .
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ABTOpP(bI):

YmyToBa I.A.

" 201 __r.
PeueH3eHT(bl):

AntunuH N.C.

" 201 __r.
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