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Vqe6nas rporpaMMa cocraBrreHa Ha OCBO 1-31 80 06-2019 u yte6Horo rrrraHa
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II O.fl CHIITEJIbHAfl 3AIII4CKA

Ceonvrz Aocrr4x{ uavrflMvr coBpeMeHrlar xlrMurrecK€ur HayKa Bo MHoroM
o6.sgaHa rrrupoKoMy pa3Blrrkrro kr npr4MeHeHuro MeroAoB cneKTp€LrrbHoro aHalrr{3a B
uccneAoBareJncrofi [paKTr{Ke, B repByro oqepeAb, opraHpr.recrofi 14

6zoopraHzqecrofi xtrMtrvr. Baxnefinryo ponb cpeArr MeroAoB crreKTp€urbHoro

aHalrvt3a vrtp aer cII e KTp o c Ko IIkrfl flAepHo ro M af Hr{THo f o p e3 o H aHc a.

Ile"rrr yue6Hofi AucrlrrJrrrHbr Aarb cryAeHTaM Marprcrparypbr 3HaHr{e

-flMP-cneKTpocKonr{r{ B o6reue, Heo6xo4uvrolr Arrfl caMocro.rrrenbHoro
BbrrroJrH enus, sKcrrepraMeHTaJrbHbrx H Hbrx r4ccneAosanrafi u o$opnr rre:aufl. krx
pe3ynbraroB rrpu Hartuca:avru rnanz$r{Karluonnofi pa6oru. Hayqr.rrb cryAeHToB
rroHr4Jvrarb, o6cyx4arb, KoppeKTHo r{HTepnperr4poBarb u rrpeAcraBJr.f,Tb cBorr
HafrHbre pe3ynbrarbr B qacrLt aHaJrvr3a coeALrueuufi, c KoropbrMu rirMeK)T Aeno.

3aAa.rn yue6nofi AncqnrrJrrrHbr :

1 . paccruorperb reop err{rrecKLr e ocHoBbr MeroAoB .fMP- creKTpo cKorlru ;

2. paccMorperb MeroAu upo6orroAroroBKr,r ;

3. Hafrlrrb peruarb rprrroBbre pacqerHbre

creKTpocKoruqecKrax AaHHbrx tMP.
4. Hafrurb rpaMorHo aHaJrvt3rrpoBarb vr

cleKTpErrrbHbrx AaHHbrx ql/tcTbrx BerrIecTB vr ux
rr oArBeplrAarb crpyKrypbr co eA urteleuit .

Mecro yue6nofi ArrcqrrJrrrHbr B cncreMe

3AI.aI''n c ucfroJrb3oBaHueM

COCTABJI'Tb OIIKICAHZE

cuecefi, onpeAen.flTb vr

rroAfoToBKLt cileqvaJlr4cTa
nropofi cryneHn o6yr envn (rvrarucrpa).

Y.re6Har AracurdnlrvHa orHocr{Tc.fl K MoAynro <flpurnaI.Hafl, xvrMvrr HoBbrx

Marep[ aJr oB ) Ko Mrr oH e HTa yqp exq envrfl, Bbr c rrre ro o 6p a: o B aHlr.f, .

Cnqsn c ApyrlrMr{ yre6uuuu ArrcqulJrr{HaMrl, BKJrroqafl, yre6Hue
Ar4crlulJrr,rHbr KoMrroHeHTa yqpe)KAenLrr, Bbrc[rero o6pasoBankrs., ALIcq[nJIr.IHbr
cfleql,I€trlvl3,ar\vrvr n AP.

3nanzri, rroJrfreHHbre cryAeHTaMpr , rrpu Lr3freHnkr Ar{crlrdlJrr{Hbr
<CuerrpocKolu.s -flMP B LrccneAoBanvru opraHzrrecKprx coeAr,rHenzfi>>, rroJre3Hbr

rrpt4:

1. BbIrIoJIHeHr4kr pa6omr B paMKax MoAynr' "HayqHo-t4ccneAoBareJrbcKat
pa6ora rlo reMaruKe ALIccep rarlkrkr" (rocy4apcrBeHHrrft rcouuoueur).

Tpe6on 
^lnrrfl 

K KoMrrereHrlrrfl M

OcsoeHue fle6uofi Ancrlt4rrJrlrHhr <CuertpocKolvq -flMP B r{ccJreAoBaHlrr,r

opraHldrlecKl4x coeA seuufi>> AoJDKHo o6ecuerrktrb SopvrzpoBaHr.re cJreAyrorrlnx
KoMrreresqufi:

c n e qu&n u3 up o B aHHw e KoMneTeHrIt4r4 :

CK-7. Bum cuoco6HbrM rlnaHLrpoBarb u ocyqecrBJrrrb uccneAoBaHr4e
xI{MI{rIecKI4x coeAl{Henurfi Ha aroMHoM, MoneKynflpHoM 14 MaKpocKoluqecKoM
ypoBHe crleKTpocKorll{qecKr{Ml4 MeTOAaMT{, AOCTOBepHO r.rHTeprlpeTr.rpoBaTb
rloJr)ruIeHHbre p$ynbrarbr r{ LtcloJrb3oBarb r4x B Ha) rHofi 4exreJrbHocrr4.

B pesynbrare ocBoeHut yrc6nofi AracrlrdrJrr{Hbr cryAeHr AoDKeH:
3HATb:



1. TeoperrrqecKve ocHoBbr vr 3aKoHoMepHocrl{ -flMP-crIeKTpocKonI{Lt Ha

fl[pax tH, t'C, tnF, 31P, vreroAr.rKt4 DEPT, HMQC, HMBC.
2. nparcTr{rrecKr4e acrreKTbr -flMP-crreKTpocKorrldl{: MeroAu upo6orloAroroBKll,

o6paule lrrvrfl. c -flMP- aMrrynaMla.

yMerb:
1. rpeAcK€r3brBarb crreKTpbr tH, l3C .fMP npocrefiurux opraHrrqecKrrx

coe.u{Helgtuit.

2. pelrarb rt4rroBble pacrlerHble 3aAarrll c

c n e KTp o cKonI4rI e cKI4x AaHHbrx.
3. coBMecrHo rdHTepnperupoBarb vr cocraBJurrb orrl{caHl4e tH, t'C, DEPT,

HMQC, HMBC-cneKrpoB.
.BJraAerb: rrpr{eMaMra, o6pa6orKrr gKcrrepkIMeHTaIIbHbIX crleKTputrlbHbrx

AaHHbrx.
Crpyrcrypa yqe6nofi ArrcIIHrIJrtIHbI

Bcero Ha I{3)nreHHe yre6nofi
LICCIOAOBaHLIITI OpTaHPIqeCKUX

IICIIOJIb3OBAHLIEM

rrr.rcre 36 ay grdropHbrx

- 2 qaca, ceMLIHapcKI4e
.raca ("s HLIX 2 qaca

3 arreTHbre eAI4Ht4 IIbI.
BHeayAnropHbrfi ronrponr).

Tpy4oeMKocrb yre6uofi AncqLIrJIuHbr cocraBJlser 3

@opvra reKylrlefi amecrarlvu - 3arler.
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c oAE PXAHVTF' )rqE EH Or O MATE PrrAJrA

Teua 1. BneAeHue B ^f,MP-crreKTpocKorrurc. Bo3HHKHoBeHlre cneKTpoB
flAepHofo MafHrrrHofo pe3oHaHca.

I4cropnn pa3Bkrrtrs. creKrpocKonr{r{ tMP. MarHIarHbre ceoficrsa trAep.

Vuosofi MoMeHr Bparqarcqerocf, 3apflAa s.Apa.CnunoBble KBaHToBbIe qucra I.
-fl4epHrrfi MarHprrsrrfi MoMeHT lt.fuporvrarHlrtrHoe orHorrreHl{e y. Vruoea.s
cKopocTb rrpeqeccvrLr MarHr.rTHofo sAPa. SnerrpuqecKl4fi rna4pynonbHrrfi uovteHT.

floseAeHr.re MarHnrHoro MoMeHTa flApa B orcyrcrBne I{ B rrpltcyrcrBt4t4 BHelrrHero

MafHr.rrHoro froJur. 9QSerr 3eeuaHa. qzcro opr4eHTa\uit cllrHa Bo BHerrrHeM

oAHopoAHoM MarHr{THoM rroJre. flpzpo4a Bo3HTIKHoBeHVTI cneKTpa .flMP.
OcHopHoe ypaBHeHrre tMP.

Teua 2. 3ace.rreHHocrb pa3rlrqHbrx yponuefi, peJraKcallrroHHble
rpoueccbr. VcrpoficrBo flMP-crreKTpoMerpa. Cuoco6u perrlcrpallru
creKTpon ^flMP.

3aceleHHocrb pasnuqHbrx ypoBHefi. PacnpeAeneHlle BolrquaHa. Ion.f,rze o

penaKcarryrkr vr BpeMeHr{ peJraKcarlr{r{ (Tr, Tz). CpanHeHI{e ro BeJIpIrrIdHe BpeMeH

penaKc ar\ztrr. MexAy co6ofi. flpzpo4a crrLrH-perreroqnoft (upo4onrHofi) 14 crlktH-

cnznosofi (uonepe.ruofi) penaKcapn. Bpervrx Koppenil\uv i. Blprsnue Ha

cKopocTb penaKcarlvm pa3MepoB rrccneAyeMblx MOJIeKYI, alpefaTHofo cocTo,f,H.vIs,

vr B.rr3Kocrrd o6pasqa, [prrcyrcrBvrfl, upvuecefi, ocrarorruoE HeoAHopoAHocrI4

MarHr{THoro rroJrf,, \uHaMvrqecKr4x rlpoqeccoB B cllcreMe. Cn,sss penaKcapr c

uzpunofi rvrHvtv B cneKTpe kr BHeITTHIIM BI4AoM rplanofi cna1a cno6o4uofi
r.rHIyKIILII4.

Cuoco6br pervcrparlr4r4 crreKTpoB tMP. VcrpoficrBo crleKrpoMerpa -flMP c
Herpeprrenofi pa3Beprrofi v c @ypre-upeo6pa3oBaHl,IeM.,{ocrouHcrBa MeroAa

p erv crp ar\vrv c @ypre- np e o6p a3o BaHpIeM.

Teua 3. TexHurca 3KcrreprrMeHTa ^flMP tr npo6onoAroroBKa. Texsura
Irpr4roroereHlrr o6pasqon Ha aHaJII43. Cranlaprbl B tMP. PacreopvITelTvr,

rrpvMeHfleMbre AnA 3artucvr crreKTpon -fMP. Tpe6onanvls. rc o6pasllaM Ha aHarIpI3.

Arvruyrbr Anrr pervcrp ar\r4r4 crreKrpoB ra o6reru o6pasqa. OramrpoBaHl{e o6pasqa.

Mofira, cyruKa, xpaHenvre) peMoHT aMrryn tMP. Perenepal\krfl, pacrBopurelefi.
Te*ra 4, [aparvrerpbr crreKTpoB ^flMP: rrHTerpaJrbHafl rIHTeHcIrBHocrb

crr rH aJro B, xrr M [r rr ecKrr fi cA nlr r, crl rr H-crI rr HoBoe B3arI Mogefi crn n e.

4.1 llHrerpaJrbHafl, rrHTeHcHBHocrb crrrHaJroB. Ee oco6enHocrl{ p^nfl

cneKTpoB rlrrcrbrx t4HAvrBrlqyurbHbrx BerrlecrB u Ans, cMecl{ Beulecrs. CocraBJIeHI{e

orrncankrr cneKTpoB -fMP Anfl vH[r4BuAy€uIbHbIX BeIrIecrB u cMecv BeIrIecrB.

Koru.recrBeHHbre pacqerbr rro crreKTpaM lH -flt4P.
4.2 Xupruqecnufi cABur n ero 3aKoHoMepHocrrl. llpnpoAa xLIMLIrIecKoro

cABura. KoncrarTa gKpaHr,rpoBaHr{r. SranoHHbre BelrlecrBa Anfl, ganucv c[eKTpoB.

XuuzqecK[e cABrarra crrrHtrrroB [poroHoB B pa3nLIqHbIX KJlaccax coeAlaHenuir

rpor{3Bo4uue) . B:nusHVe Ha xl4Mu.Iecrufi
aroMoB, [vdMarHr4Tnofi aHz3orporrvrr4,

5

(alraHu, anKeHbI, €urKI4Hbr, apeHbl, rap6oHoBrre KI{cJIorbI, bAeruAbr, cttllprbl,
aMVHbI, aMI{AbI, Qeuorrt, cuIr4IrbHble

cABVr sneKTpOOTpr4rIareJIbHOCTI4

BoAopoAnofi cB.f,3LI.



4.3 Cnun-crrnHoBoe B3arrMoAeficrnne. IonsrIaq o crIkIH-clI{HoBoM

B3avMo reitcrr;uu kr crrLrHoBbrx cucreMax. KoHcraHTbI crlLtH-crlt4HoBoro

B3ar4Mo4eftcrnzx (KCCB). feuunarrbHbre, BIaIII{HaIIbHbIe, AanbHue KCCB. Kpunar
Kapunyca-KoHpor. Cnerrpu repBoro rlop{AKa. TpeyroJIbHt4K flacrar,f,.
HoueuKnarypa floula p^Irfl crrLrHoBbIX cucreM. Anyx- u rpexKoMrroHeHTHble

crrr,rHoBbre cvcreMbr (AX, .LX1 AzB, AI\rDL ABX, AX3, AzXz, AzXt, AXa).
XuMIa.recKaf, v MarHVTHafl, 3KBI{BaJreHTHocrb qAep. fotuoro[Hbre,

1tnacrepeororrHbre, gHaHTzororrHbre aroMbl. Anarus MoneKyJIbI c uoszqufi
cr.rMMerpr4vt v gKBraB€ureHTHocrr{ aroMoB I{ rpy[[ aroMoB. OuucaHvIe cocraBHblx

cr4rHaJroB, coAeplKaIrIHX HecKonbKo KCCB.
Tervra 5. MeroAbr yrpoqeHnfl cJro?r(Hbrx creKTpoB lH ,flMP. Perracrpaqui

crreKTpoB Ha cneKTpoMerpax c MaTHLITaMLI pa3nl4qnofi MoIrIHo crkr.

I4cnolrcoBaHr4e pa3nr4qHbrx pacrBopzreneft, ceJIeKTI4BHoro 4efirepkrpoBaHLrs,,
uuQr-peareHToB, rroAaBJreHr.re crrr4H-crrLIHoBbIX B3avMoAeficrrlvfi (ercnepvMeHTbl

rro ABofiHovry pe3oHaHcy).
Tervra 6. Cuenrpocnorlrrfl Ha flApax 13C. Xaparreprcrl{Ka sqpa 13C:

paclpocrpaHeHHocrb B rrpktpoAe, rnpoMarHLITHoe orHolrreHl{e. Oco6enHocrt4
pervcrpa\r4v yrnepoAHbrx creKrpoB -flMP, B cpaBHelalau c rporoHHblMrr.

floAaereHrre crrr{H-crrlrHoBoro B3ar.rMo reitcrrlufl, B crleKTpax 13C -flMP
(nupoKorroJroonan pur3Bf,3Ka). flgepnufi eS$err Onepxay3epa (NOE). flpHrr,repu

rrpaKTr4qecKoro [puMeHeHr4rr NOE. Oupe4eJreHrre MynbrvrlJlerHoeru crIrH€uIoB B
t'C{tH} tMP cneKrpax: BHepe3oHaHcHa.rr pa3B.f,3Ka, DEPT. XaparrepHble
o6racru cr4rHEUroB aroMoB yrnepoAa B l3C-cneKTpax piBnLIqHbIX KJIaccoB

opraHr4rrecKux coeAkrHetruir (xap6onoBble KI4cJIorbI, cJIolKHbIe eSupu, aHrvIApI4AbI,

aMLIArI, rap6oHpIJIbHbIe coeAVH IrrLIr, €UIKaHII, aJIKeHbI, EUIKrIHrI, apeHbl,

cvrrrvrrrbHbre rpol43Bo4nue) .

Terua 7. fiHnanrurrecKrre aQQenrrr B crleKTpax ^flMP. Oco6enHocrb
perrrcrparl4tr [vr:navtuqecKr{x rpoqeccoB B creKTpocKorllau tMP. Ilpnnrepu

AlrHaMzqecKIax [poqeccoB. MexuoneKynrpHufi, o6ruen. O6vren nporoHoB MexAy
froJrolKeHkrnMvr c pa3nvqHbrMr{ pe3oHaHcHbrMH rIacToTaMLI. BpauleHne BoKpyf
csssefi. Znnepcvrs. B KonbUeBbrx cucreMax. TeureparypHafl saBncr4Mocrb Qoprvru
IIId}IIIVI.

Teua 8. O6gop crreKTpocKorrrr flMP Ha flApax leFr 31P.

Tepra 9. Henoropbre coBpeMeHHbre MeroAHKlr perncrpallulr crIeKTpoB

^flMP H npeAocraBJrfleMbre rrMrr Bo3Mo)rcHocrrr (qnyMepHafl rerepo- il
roMonoppeJrnrlnoHHaq crreKTpocKorlun ^flMP: HMQC, HMBC, COSY.
MeroAr{Krr NOESY, TOCSY). AHarrs AByMepHbIx Koppenxluit coBMecrHo co

cneKrpaMr4 tH, ttc u DEPT.
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rrH o opMArIr4oHHo-ME T OrurqE CKA-fl rrAC Tb
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CauconoBa. Toucr: kIs4ar. AoM Harluou€LllbHoro Hccne.qoBareJlbcKoro

Tonacrcoro rocyAapcrBeHHoro yHLIBep cvITera, 2016. - 60 c.
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flepe.reHb peKoMeHAyeMbrx cpeAcrB AnarHocrrlKrr u MeroArIKa

QoplrlrpoBaHrrfl rrroronofi oIIeHKrr
Oopvrofi rexyqefi arrecrar\urr rro ALrcqurJII4He <<CuerrpocKorlrrt tMP B

r{ccneAoBaHrar{ opraHurrecKrrx coeAlrHeuufi>> yre6uuu TIJIaHoM [peAycMorpeH
3aqeT.

.IIpz orIeHLrBaHur4 gualnuir cryAeHToB Ha 3aqere yrLlThrBaercfl, TeKyIrI€uI

ycleBaeMocrb, orpax(eHHa.f, B KoHTporsHofi pa6ote, rIoJIHora orBeroB Ha

TeopeTr{qecKue Borrpocbr 3arreTa, yMeHVe cTyAeHToB peruaTb IIpaKTnqecKpIe

3aAaLWr (cr. rpe6onanvrfl., qro AoDKHbr cryAeHTbr (3Harb)), (yMerb)), ((BJIaAerb) Ia3

fI of, cHLITeJIb Ho it ganucKz K H acTo.fiqefi rtp o rp arr,rrr,r e ) .

IlptmepHwe BecoBbre roe$QzqLreHrbr, oupeAentrcqre BKnaA reKyrrlero
KoHTpon.rr 3HaHuit u reKyrrleit arrecrarluv n pefiruHroBylo oIIeHKy:

O oprvrnp oB aHHe oIIeHKV 3a reKylqyo ycrleB aeMo crb :

KoHrpoJlbHaf, pa6ora - 60 %;

-orpoc-40Yo
PefirunroBa.s orIeHKa rro Ar{cqznJrr{He pacctrurblBaercfl. Ha ocHoBe oIIeHKu

TeKyrrlefi ycnenaeMocrr4 v sa'rreruoft oIIeHKkI c freroM x BecoBbrx KooSS"q"eHToB

Bec orleHKrd rro reryrqefi ycrreBaeMocrll cocraBJlter 40 yo, ga.IerHofi oIIeHKpI

60 %.

flpnrvrepnufi repeqeHb 3aAaHnfi AJrfl yrpaBJrfle ofi caprocroqrelrnofi
pa6oru cryAeHToB

Cuenrpocrconvn fl,aepHoro MarHrrrHoro pe3oHaHca (4 
" 

yCP)
Tunoeore ynpaJlcHeHun x pazdeny 2 npozp&Mrvtbt:

1. I4cnolrsyr 6yrnu ilarvrlacKoro anSanura, Aairre.xapaKTeplrtcrllKy crII{HoBbIX

cr{creM cneAyrorrlux coeAr4H etruir: yKcycHufi arrr erI4A, xnopoQopM, orHJIeH,

TplrxnopgTaH, xJropgraH, aKpr{noBafl, KvrcJrora, 2-vetur- v 3-uerunaKpl4noB€ul

KncJrora, Arrgrr{narleraJrb [porrlroHoBoro €ulbAerv4a,, 1-6pou-2-xlopgTaH, 1-

6pov-2-SropsraH, crr.rpon. CxeuarvqHo raso6pzBlrre tg -flMP crleKrpbl
yKa3aHHbrx coeAHH elaluit.

2. llpe4noxrrare cnoco6 AoKa3areJrbcrBa c rIoMoIrIbIo -fMP-crIeKTpocKorILIIa
roHQraryp ar\r4kr AeofiHofi yrnepoA-yrnepo4Hofi c nsvr B (E)-8-uerIaJIHoH-6-
enoeofi KncJrore. Kar Ha3brBaerc.fl LtcrroJrb3yeMat MeroAuKa v B rreM ee

cyrrlHocrr? Kar no lH -flMP crreKTpy ornuqurb mpaHc-€urKeH or r4uc-zumena?

3. llo lH tMP cneKrpaM rrpeAnoxr4re Bo3Mo)KHbre crpyKrypbr coeAraueuufi: (a)
C+HroOz; (b) CzHzBr; (c) C+HqBr; (d) CsHeBr.
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2.0i ?.00

d)

5.01 2.00 2.0G
tJ tJ2.0 | 'l .0c 6.03

LJ L_J L_-J
5.0 4:5 {:o 3:s 3 0 2,5 :l.o 1.5 l,o 0.5 o.o

4. PacqemHa.fl sadaqa. AqeroyKcycnsrft eQup acuMMerpLIqecKLI BoccraHoBuJILl

rreKapcKkrMr{ Apo}KxaMH vt rpoAyKT 3areM [peBparr4lrvr B cnoxtHble sQnpu
KprcJrorbr Mouepa. [,pt cMecu rocneAHlrx 3arrvrcalru t11 tMP crIeKTp.

I4urerp alrbHafl, prHTeHc[BHocrb cllrH€tra CH-uporoHa (^S,^9)-ercol\4epa 100, (tR)
- 5. OnpeAenure oHaHrnoMepnufi zg6urot< (ee).
(Dopna KoHmporn yCP - KoHrpoJIbH€uI pa6ora.

[pnrvrepHafl TeMarrrKa ceMrrHapcKrrx (nparcrrqecKnx, na6oparopnux)
saHqrnfi

1 . 3naroMcrBo co cneKTpoMerpoM f,AepHoro MarHI4THoro pe3oH alca Bruker
Avance 400. ZsyreHr{e MeroAoB upo6ouoAroroBKt4 p^nfl crleKrpocKorlt4n -flMP.

2.PemeHlae rpocrefiruux 3aAarr Ha olpeAeJreHl,Ie crpoeHllt coeplur'enuilr no
oAHoMy-AByM crreKTpaM vr Bblf,BJreHve rrpltcyrcrBus, KJrIorreBbIX SparnreHToB,

QynrqnoHaJrbHblx rpyilrr B MoneKyJIe. ,

3. Peurenrde 3aAarr gKcrrepr{MeHTaJrbHoro xapaKTepa Ha ycraHoBJIeHLIe

crpoeHr4fl opraHr.rqecKlax coeAr.rHeunfi c [cHoJIb3oBaHI{eM KoMrIJIeKca

crreKTpzurbHbrx AaHHbrx: 
lH ur3c tMP, HMQC, HMBC, DEPT.

4. CocraBJreHr{e KoppeKTHoro orwrcankrfl. crreKTp€uIbHbIX AaHHrIX
opraHr4qecKrrx co eAI{H enuit.

5. PemeH[e rlrnoBbrx pacqerHbrx 3aAaq c ucloJrb3oBaHneM crreKTpocKorrlill

'MP.
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OuncaHrre HHHoBarIrroHHbrx rroAxoAoB rr MeroAoB K rlperroAaBaHulo
yuednofi lucqnrrJrrrHu (enprrcrrrqecrcnfi, rpoeKTnnHrrfi,

rr pa KTrr Ko-op H eHTH po na H H u fi )

IIp er op raHlr 3ar\uLt o 6p as oBare Jrb Ho ro rrp oqe c c a n cr onb3yerct :

I . npaxmuKo-op ueHmuponaHHilil nodxod, rcotopufi rpeArloJlaraer:
- ocBoelatre coAepxanvre o6pasoBanvrs, qepe3 perueHr,rrr npaKTI{rIecKLIX 3apla'.r;

- upzo6pereHrde HaBbrKoB sQSerrrrBHoro BhrrroJrHeHvrs. pa3Hbrx Bt4AoB

npo Seccn oHarrrsofi AerrenbHocrkt ;

- opveHTarlr4ro Ha

cryAeHqecKLIX upoeKToB ;

reHepr4poBaHr4e ugeit, pe€rJrr.r3arlurc rpyn[oBbrx

; [CIIoJIb3oBaHVro [polleAyp, cuoco6os orIeHrBaHr4fl,, Suxcupyrourrx
c S opnrnpoB aHHo crb upo Q ec cI4 oH€trbHbIX KoMrlerenqufi .

MeroArqecKne peKoMeHAaIIrr ro opraHnsallrn
caMocroflTeJrbnofi pa6oru o6yuarcunxcq

[Is caMocrosrenrnofi pa6oru cryAeHraM cJleAyer upopa6arblBarb
peKoMeHAoBaHrryro nr4Teparypy Anfl, no.qKpelrJreHl{rl Teoperl4qecKlrx gnanuir Lr

TpeHr{poBaTbcr pe[raTb Tr.rrroBbre 3a.qaqrr, KoTopbre paz6uparoTct Ha rlpaKTl4rrecKllx

3A}IflTVUTX.

flpurvrepnufi repeqeHb BorlpocoB K 3aqery

1. MaruzrHbre csoficrea rAep, Bo3Hr{KHoBeHr{e MarHLITHoro Aurronfl, tAep.
Yuonofi naoueHT Bparqarcqerocr 3apflpla s\pa. CrunoBble KBaHToBbIe rIHcJIa.

fnponrarHr{THoe orHorrreHlae. Csqgr Me)KAy KBaHToBbIM trI{cJIoM I vI

co6crseHHbrMr{ clprHaMrr nporoHoB 14 nefirpoHoB, BxoAtxll,rx B qApo.

Snerrpu.recrufi KBaApyuonrurrfi MoMeHT. SSQerr 3eeuana. BosNaoxHble

opueHTar\uu crrrrHa Bo BHerrrHeM oAHopgAHoM MarHr4THoM rrone. rlucno

opr4eHra\uir crrriHa. OcHosHoe ypaBHeHr.re -flMP. llpzpoAa creKrpoB tMP.
2. 3aceleHHocrb p€BnlrqHbrx eHeprerrr ecKr{x ypoBHefi s cueKTpocKorlllll tMP.

PenarcarluoHHbre npoqeccbr. Csssr c Qopl,roit'nrauu B crleKTpax -fMP u c
rexnprrofi [puroroBJreHurr o6pasqon. Oco6enHocrr.r penaKcarlrloHHbrx

afperaTHbrx cocTo.flH.vt flx,, pa3HbIXlpoqeccoB B MoneKynax BerrIecTB B p€lsHbrx

pa3MepoB r4 MoJreKynflpHbrx Macc.

3. Cnoco6u perr4crpar\vrkr crreKTpoB tMP, r4x AocroprHcrBa 14 HeAocrarKrr.
VcrpoficrBo coBpeMeHHoro cneKrpoMerpa -fMP c orrrrcaHreM ero
crpyKrypHbrx 6roroe.

4. SrcnepprMeHT€LlrbHbre acrreKTbr crreKTpocKorrrrr{ .flMP. Pacrnopr4rerru,
rrpvMeHf,eMbre Anfl 3arrucr4 cleKTpoB tMP, vr rpe6onalrrvrs, K Hr{M. flpanzla
noJlb3oBanvrfl -flMP-arr,uynaMkr, TexHLrKa upuroroBJreHkrs. o6pasqoB Ha aHarrr43
tH, t'C. Tpe6oBanvrfl, r o6paulaM. Kpurepnh xa.recrBa 3arrprcaHHbrx cneKTpoB
tH, trc.

5. Xzla[.Iecxzfi cABrr u ero 3aKoHoMepHocrlr. llpzpoAa xriMt4qecKoro cABr.rra.

SrarouHble BelrlecrBa Anfl, garrkrcu crIeKTpoB. XuN{Ia.recKLIe cABr.rrl,t cI4rHaJIoB
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rrporoHoB B pa3nvrrHhrx KJraccax coeAr{Hennir.. [uat.r;arHlaTHar aHrr3orponr4t
cessefi.

6. CnuH-cnHHoBoe B3auMoAeficrBrre. Mynru.rrrJrerHocrb cLIrH€uIoB Lr npupoAa ee

Bo3HrrKHoBeHLr.f,. Ilonqrrae curanonofi clrcreMbr u KnacczQr,maqu,a cnI{HoBhIX

cr{creM. KoncraHTbr crrr{H-crrkrHoBoro B3al{Mogeitcrrlut (KCCB). Cuerrpu
repBoro roprAKau Bbrcrrux roprAKoB. Cnoco6bl ynpoqeHn l .flMP creKrpoB.

7. Aualu3 MynbrunnerHocrr{ npocrbrx r{ cocraBHblx cHrHaJIoB

8. CuerrpocKorrur Ha fl,Apax l3C. CpannzreJrbHbre oco6eHHocrr{ c[eKTpocKo[Hpr
rH u t:g ,;4yfi1. Oco6eHHocrrr perr.rcrpa\vrr cneKrpos l3C -flMP n rpe6oBa:rrvrfl.

K o6pasqanr. 3Q$exr NOE. XaparrepHbre o6tacru cLIrH€uIoB aroMoB
yrnepoAa B l3C-cueKTpax p€BnrdrrHbrx KJraccoB opraHr4rrecKurx coeAr4Henufi
(4ap6oHr4JIbHbIe coeALrH elrtvrs"' arrKeHbr, apeHbl, arrKr{Hbr, €rJrKaHbr , cvrlrvrlrbHbre

rrpor43Bo4nrre). Cuoco6u olpeAerrenvrr Mynbrr{nJlerHocru cLrrHarloB B

crreKrpocKonv u 13 C tMP.
9 . VIc ctrc AoBaHLre 4uHaviurr e cKlrx rBJreHu fi ueroAoM c rre KTp o c KorILr ra -flMP .

1 0. Oco6enHocrpr crreKTpocKo rwrutMP Ha fl.Apax leF, 3 lP.
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TIP O T OK O JI C Of JIA C OBAIIITfl, YTIEEH OH TIP OTPAMMbI )TB O

HaseaFrLre

yre6Hofi
AUCqUUJTLIHbI,

c rcoropofi
rpe6yercr
corJracoBaHI{e

HassaHue
ra$e4pu

IIpe4noKelavrs.
o6 zsN,reHeHuflx B

coAepxalnuvr yre6nofi
nporpaMMbr
yqpex(AeIII/.A Bbrcruero
o6paso Banufl, uo yre6nofi
ALrCUUIIJrkrHe

Peuenve, ilpkrHrroe
xaQe4pofi,
paspa6orasulefi
yre6Hyro
rporpaMrry (c
yKa3aHLreM AATbr Vr

HoMepa rporoKona)
CouacoBaHr4e ue rpe6yercfl
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AOrr o JrHEHVrfl, r4 r43ME HEHUTfl K )rurEBHOrI IIP OTPAMME rr O
rr3yrrAEM orZ rrqn sn orZ rurcq rrrrJruHn

Ha I yre6nufi roA

Ns

nln
,{ouorH eHvlfl, rr Lr3MeHeHIit.l OcnosaHLre

a

V.re6Haf, rporpaMMa repecMorpeHa ra oAo6peHa Ha 3ace4annvra$egpu
(nporoKon Ns _ or 201_ r.)

3 an e.4yro rp4fr ra$ e4p o fi

YTBEPx(AAIO
,{eran Sarynrrera
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