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Mporpamma ancumnivHbl "AHaNU3 CNMHOBBIX CUCTEM B CNEKTPOCKONUN SAEPHO-MarHMTHOro pesoHaHca"; 04.05.01 dyHpameHTanbHas un
npuknagHas xumMus; LOUEHT, K.H. (noueHT) Kasbimosa M.A.

Mporpammy ovcumnnuHbl paspaboTtan(a)(1) OoueHT, K.H. (onoueHT) KaseiMoBa M.A. Kacbenpa
opraHu4eckomn xmummm Xvmmnydeckuii nHctuTyT M. A.M. Bytneposa , Marina.Kazymova@kpfu.ru ;
bepaoHvkos EBreHnin AnekcaHoposuy

1. Uenn ocBOEHNS AUCLUMINHBI

Cnieukypc UMeeT Lenbto NPUBUTb CTYOEHTaM 3HaHUs Mo ncnonb3oBaHnio AMP-crekTpocKonmm - kak
MeTo[a YyCTaHOBNEHUS CTPYKTYPbl OPraHNYecKoro CoeamHeHMs.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.8 ducumnavHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaamMeHTanbHas 1 NpuknagHas XMMusi 1 OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 kypce, 7, 8 ceMecTpbl.

DucunnnuHa 'AHanna CNMHOBbIX CUCTEM B CNEKTPOCKOMUN S0EePHO-MarHUTHOrO pe3oHaHca'
OTHOCUTCS K BapuatuBHOI YacTn 6noka ancumnnmH y4ebHoro nnaHa noaroToBky 6akanaspoB no
HanpasneHunto 'Xumns' no npocpunto OpraHnyeckas xumust'(Kypc no Boelbopy cTyneHToB). Kypc
AHanns CNMHOBbIX CUCTEM MpeaHasHadeH ans yrnybneHms aHaHuin no onanyeckm MeTonam
nccnenoBaHus.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

LLinchp komneTeHumu npwoﬁp::‘::nggl)ﬁg;ﬁ;wuuuu
OK-7
(OBLIEKYNIbTYpHbIE FOTOBHOCTbIO K CaMOpasBuUTUIO, Camopeanmaauunm,
KOMNETEHLAN) MCMNONb30BaHNIO TBOPYECKOro NoTeHumana
OrlK-1 CNOCOBHOCTBLIO BOCMPVHUMATL, Pa3BuBaTh U NCMONb30BaTb
(NpodheccuoHanbHble TEOPETNYECKME OCHOBbI TPAANLIMOHHbBIX 1 HOBbIX Pa3aenos
KOMMeTeHumn) XUMUW NPU pelieHnn NpopeccnoHanbHbIx 3aaad
MNK-3 BNafeHNeM CUCTEMOI (DyHAAMEHTANbHbIX XMMUYECKMX MOHSATU
(NpodpeccmoHanbHble 1 METOLONOMMYECKMX aCNeKTOB XMUK, hopMamMm 1 MeToaamm
KOMMEeTeHLMN) Hay4YHOro MNO3HaHNS
CNOCOBHOCTBIO UCMOMNb30BaTh OCHOBHbIE 3aKOHOMEPHOCTY
ACK-1 XMW4ECKOI Hayk1 U (oyHOaMEHTa/IbHbIe XMMUYECKIE MOHSTNS
B MPOCPECCNOHANBHON AEATENBHOCTU B COOTBETCTBUN C
BbIGpaHHO cneunansaunen

B pe3ynbTarte OCBOEHNA ONCUNMINHDBI CTYOEHT:

1. DONXeH 3HaTb:

OcHoBbl AMP- cnekTpockonuu Ha pa3HbiX Sapax.

2. DONTIXEH yMeTb:

aHanuanposatb cnekTpbl AMP Ha pasHbix gapax. PaccyntbiBaTb KOHCTAHTbI MPOCTEMIWMX CMUHOBbIX

cucTem.
3. 0OMXEeH BnageTb:

HaBblkamMun pacwmndposky cnekTpoB AMP Ha pasHbix sapax.
4. DONXeH IeMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:
- MOHMMAaTb OCHOBbI SIBNEHNS CMWH-CMIMHOBOIO B3aUMOAEACTBUS SAep B NPOCTLIX U COXHbIX

cncTtemax
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- O6ﬂa,ﬂ,aTb TeopeTn4eCcknmMm 3HaHnsSMM B obnacTtn KBaHTOBO-MEXaHNYeCcKoro noaoxona K
pacmmcppOBKe N YCTAHOBJIEHUNIO BO3MOXHbIX NnepexonoB N X OTHOCUTENbHbIX WHTEHCUBHOCTEN;

- OpneHTNpPOBaTbCA B onpeneneHnn CoOoOTHOWEHNN CTPYKTypa - CNEeKTP U CNekTp -

CTPYKTYpAQ,

- NprobpecTn HaBblkM B pacyeTax AMP-CnekTpoB C LeNbio NONYYEHNS TOYHbIX JaHHbIX O
XUMUYECKNX COBUrax n KOHCTAHTax CrMMH-CMUHOBOrO B3aMMOLENCTBMUS

4. CTpyKkTypa 1 cogepxaHvue AUCLUNNUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI OTCYTCTBYET B 7 CEMECTPE; 3a4eT B 8 ceMecTpe.

CyMmMapHo no ancumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUH1MManbHoe KONMYEeCTBO ANS AOMNycKa K 3a4eTy

28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO

TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

CtpaHnua 4 ns 13.

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywme coopMbl
N .D.I/IKIILI.VIHJ"I.II;HH/ Cemectp| . - cTpa (B uacax) ‘I'( ompg1)1 ﬂp
oRy Nek ImI1pal(wwecl(meJ1a6opaTopH|:|e
u 3aHATUA pa601b|
Tema 1. OcHosbl AMP
1 aKcrnepumeHTa. / 1-3 0 6 0
Tema 2. CnekTpanbHble
.|napameTpsbl: KpaTkoe 7 4-5 0 4 0
paccMOTpeHNne.
o KoHTponbHas
Tema 3. XuMunyeckui
lensur. 7 6-8 0 6 0 pabota
Tema 4. KoHCTaHThI
.|cAnH-cnuHoBOrO 7 9-11 0 6 0
B3aMMOOENCTBUS.
Tema 5. KoHCTaHTbI
CMWH-CMNHOBOIO
B3aumopnencTems 1H - i
"13C yepes ogHy CBA3b 8 1-2 0 4 0
1JCH), acppekThl
3amecTtuTens.
Tema 6. AHanunsa AMP KOHTpONbHas
CMEKTPOB. i
HomenknaTypa 8 3-4 0 4 0 paboTta
CMNHOBbLIX CUCTEM.
Tema 7.
.|BHYTpUMOnekynspHble 8 5-7 0 6 0
0OMeHHbIe NpoLecehl.
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Bugbl n yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI:I/ Cemecrpcemecha (B yacax) ‘ll(omp(c)t:l ,.p
Y NMek M"I'IpaK'rw-lecmeHaﬁoparopuue
a 3aHATUA pa6oTbl

8.[Tema 8. Penakcauusi. 8 8-9 0 6 0 Konnoksuym

Tema . 'toroeas 3auer
. 8 0 0 0

doopMa KOHTpONA

Ntoro 0 49 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. OcHoBbl SMP akcnepuMeHTa.
npaktnyeckoe 3aHsitne (6 4yaca(os)):

OcHoB.bl FAIMP akcnepuMeHTa. SoepHbI YyrnoBOW U MArHUTHbLIA MOMEHTbI. Slapa B CTaTUYECKOM
MarHMTHOM none. SHeprusa saep B MarHUTHOM none. 3aCeneHHOCTN YPOBHEN SHEPTU.
Makpockonunyeckast HamarHm4eHHocCTb. MimnynbcHbin meton AMP.

Tema 2. CneKkTpanbHble NapaMeTpbl: KpaTkoe pacCMOTpPEHMUeE.
npakTudeckoe 3aHsitne (4 yaca(os)):

CnekTpasnbHble NapamMeTpbl: KpaTtkoe pacCMoTpeHne. XMMUYECKUA CABUT. SlaoepHoe akpaHUpoBaHue.
Cranpaptbl B AMP 1 noHsTME 0 * - wkane. YyBCTBU- TENBHOCTbL. Paspewatowas cnocobHoCTb.
CnuH-cnuHoBoe B3aumoaenctene. dunonb - gunonbHoe B3ammogencTeme. Henpsamoe CnNuH -
cnvHoBOe B3ammogencT- sue. MNpasuno mynbtunnetHocTn. AX ,AX 2 , AX n - CNUHOBbIE CUCTEMbI.
lMopsanok cnekTpos. Baanmogerictene npotoHoB. CNUH - CNMHOBOE B3aMMOAENCTBME MEX Y
ApyruMmn aapamu.

Tema 3. XuMuuyeckum coswur.
npaktnyeckoe 3aHsitne (6 4yaca(os)):

Xumnyeckuin casur. BnnsHue 3apsaa0Boi NIOTHOCTM HA aKpaHMpoBaHme. Sgdek- Tbl COCEAHUX
rpynn. MarHutHas aHM30Tponus COCeaHUX rpynn. SGGEKTbl KOMb- LIEBbIX TOKOB. OPeKTbI
anekTpuyeckmx nonen. MexmonekynsapHbie adpekTbl ? BOAOPOAHAS CBSA3b, 3PdEKTHI
pacteoputens. N3otonHble agpdoekTbl. AMP 1H XxuMu- yeckme caBurn opraHn4eckmnx CoequHEHuN.
Wkanbl xummnyecknx casuros AMP 1H, 13C 1 31P. CooTHOWEHNS MeXay CNEeKTPOM N MONEKYNSIPHOM
CTPYKTYPOW OpraHnyeckmx CoeAMHEeHNA. SKBUBANEHTHOCTb, CUMMETPUS, XMPaNbHOCTb. [[OMOTOMHbIE,
9HAHTMOTOMHbIE U AMaCTEPEeOoTOoNHbIE rpynmnbl.

Tema 4. KoHCcTaHTb!I CNMH-CNUHOBOIrO B3auMOO0eUCTBUS.
npaktnyeckoe 3aHsitne (6 4aca(os)):

KoHCTaHTbl CnUH-CNMHOBOro B3anmoaencTens H,H 1 xumnyeckasa cTpykTypa opraHm4eckmx
coeanHeHun. KoHCTaHTbl CMMH-CNMHOBOro B3aumMonencTens Yyepes ase ceasn ( 2JHH -remmHanbHas
KCCB). 3aBMCMMOCTb KOHCTaHTbI OT yrna Mexay cBA3siMu. PekTbl 3amecTuTens Ha
remmHanbHyto KCCB. 9ddhekTbl coceaHux U - aneKTpoHoB. KOHCTaHTbl CAMH-CMMHOBOMO
B3ammoencTeus Yyepes tpu ceasu ( 3JHH suunHanbHaa KCCB). 3aBMCMMOCTb KOHCTaHTbI OT yrna
Mexay cBas3saMun. ApdekTbl 3amectutens Ha suumHanbHyto KCCB. H, H cnuH - cnvHosoe
B3aMMOJENCTBUE B apoMaTnieckux coegmHeHnsx. lanbHee CNuH - CNMHOBOE B3aMMOLENCTBME.

Tema 5. KoHcTaHTbl cnuH-cnMHoBoro B3aumogencreus 1H - 13C uepes oaHy cBA3b 1JCH),
achdekTbl 3amecTUTens.

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

KoHcTaHTbl cnuH-cnnHosoro B3aumogernctensa 1H - 13C yepes oaHy ceasb (1JCH), agodoexThl
3amecTutens. KOHCTaHTbl CAMH-CNMHOBOMO B3ammoaencTauns Yepes ase cea3n (2JCH - remmHanbHas
KCCB). KoHCTaHTbl CMH-CNUHOBOMO B3aumMonencTeuns yepes tpu cesa3n (3JCH - BuumHanbHas
KCCB). KoHCTaHTbl CvH- CNMHOBOMO B3auMoaencTeuns Yyepes n - ceasen [1H - 13C (ndCH)]. C, H
B3aUMOAOENCT- BUE B OEH30MbHbIX NMPON3BOAHbIX.

Tema 6. AHanu3 SAIMP cnekTtpoB. HoMeHKnaTypa CMHOBbIX CUCTEM.
npakTundeckoe 3aHsitne (4 yaca(os)):
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AHanuna AMP criekTpoB. HoMeHknatypa CnnHOBbIX cucTeM. Xummnyeckas u MarHntHas
9KBMBANIEHTHOCTb. [1BYX -CnunHOBbIE cucTeMbl - AX n AB. Tpex ? cnnHoBble cuctembl AX2 , ABC,
ABX. Teopetnyeckuin pacyet AMP cnektpos. AHann3 13C AMP cnekTpoB. SKCnepuUMEHTbI Mo
IBOVHOMY pe30HaHCy. OMNMpUYEeCcKne Koppensumm, no3sonsowme oLeHTb Xxummnyeckme casurm 1H
1 13C B opraHn4eckmnx CoeaNHEHUSX: NpeaenbHble Yyrnesoaopoabl, HenpenenbHbie yrneson0poasl,
LMKNYECKMX YrNeBOAOPOLbl, MPon3BoAHbIX 6eH3ona. Mpasuno Wynepwn. SdpdpekTbl pacTBopuTENS 1
Temneparypbl.

Tema 7. BHyTpuMonekynsipHble 06MeHHblIe NpoLecchbl.
npakTudeckoe 3aHsitne (6 yaca(os)):

BHyTpumonekynsipHble 06MeHHble npouecchl. BpalueHns BOKpyr NpoCTbIX M YaCTUYHO ABOMHOM
cBa3n. ViHBepcus ceasenn atoMoB asoTta u gpocopa. ViHeepcusa unknos. BaneHTHas Taytomepus.
KeTo-eHonbHasa taytomepus. AHanna nonHow popmbl nuHum AMP. Temnepatypa koanecueHuumn n
KOHCTaHTa CKOPOCTU XMMMYEeCKoro obmMeHa. AKTMBaLUMOHHbIE NapaMeTpbl 0OMEHHbIX MPOLLECCOB.
KoHCcTaHTbl ckOpoCcTen peakunii B NPUCYTCTBMM NPOMEXYTOYHbIX (POPM.

Tema 8. Penakcauus.
npaktnyeckoe 3aHsitne (6 4yaca(os)):

Penakcauus. CnnH-pewetoyHas penakcaums soep (T1). PenakcaumoHHble MEXaHU3MBI.
okcnepumeHTanbHoe onpegenexHve T1. CooTHoweHns mexay T1 1 XMMU4eckon CTPYKTYPONA.
Bnusanue npotoHos B CH, CH2 n CH3 rpynnax Ha T1. CnvH - cnuHoBas penakcauus sgep (T2).
PenakcaumnoHHble MexaHn3Mbl. OkcrnepumeHTanbHoe onpenenerHne T2. WupuHa nuHum AMP
curHanos. Kpocc- penakcaums u aaepHbin adodpekt Osepxaysepa.

4.3 CTpyKTypa u copepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctosiTenbHoMn [Tpyno0eMKOCTb| ;&%ﬂ:;;::;g:ga
AducumnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYAEHTOB P
o noaroToBka K
Tema 3. Xumunyeckun OAroroska KOHTpONbHas
S.CﬂBW 7 6-8 |KOHTPONbHOM 10 pabora
' paboTte
Tema 6.
ema 6. AHanuna SIMP HOBroTOBRKA K
6.|CEKTPOB. 8 3-4  |KOHTPONbHOIA 10 KOHTpONbHas
‘IHomeHknatypa a6oTe pabota
CMUHOBbIX CUCTEM. P
noaroToBka K
8.|Tema 8. Penakcauus. - 1 K KBUYM
H 8 89 KONNOKBUYMY 0 onnokewny
Ntoro 30

5. O6pa3oBatenbHbie TEXHONMOrMU, BK/IIOYasi MHTEpPaKTUBHble (pOpMbl 06yYeHuUs
Kpyrnbli cTon

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

Tema 1. OcHoBbl AMP akcnepuMeHTa.

Tema 2. CneKkTpanbHblie NapaMeTpbl: KpaTKkoe pacCMOTpEeHMUe.
Tema 3. Xumnyeckum cosur.

KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

KETPOHHBH
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Pasgen 1 3apgava 1-1 Paccuutaite xuMudeckmne casurn (B M.4.) Ons Kaxaon nu3 cnenyowmx
pe30HaHCHbIX YacToT: - 100 'y B Gonee cnabom none otHocuTenbHo TMC a) ans cnekTpomeTpa Ha
60 MI'u; 6) ans cnektpomeTpa Ha 90 MI'u; B) anst cnekTpomeTpa Ha 100 MITu; r) ans cnektpomeTpa
Ha 200 Ml'u; o) onga cnektpometpa Ha 250 MI'u; e) aonga cnektpometpa Ha 300 MITu; x) ons
cnekTpomeTpa Ha 400 MITu. - 30 N'u B 6onee cnabom none otHocutenbHo TMC ons cnekTpoMeTpa Ha
60 MI'u; -120 'y B 6onee cnabom none otHocutenbHo TMC onsi cnektpomeTtpa Ha 60 MI'w; - 360 Ny
B 6onee cnabom none otHocuTenoHo TMC ans cnektpomeTpa Ha 90 MITu. -150 'y B 6onee chabom
none otHocuTenbHo TMC a) anst cnekTpomeTtpa Ha 200 MITu; 6) cnekTpomeTpa Ha 250 MITu; B) ans
cnekTpomeTpa Ha 300 MI'u; r) ana cnektpomeTpa Ha 400 MIMu; 3apaya 1-2 Kaxgnoe ua cnegytowmx
yucen ? xummudeckuin cosur d (M.4.): a) 0,9; 6) 1,3; B) 3,6; 1) 4,2; 0) 7,2; €) 7,3; X) 9,4. Paccuutaiite
XUMUYECKWIA COBUI B repuax, npeanonaras, 4To paboyas 4actota cnekTpomeTpa coctasnset 60 Iy,
90 Nu, 100 Nu, 200 Ny, 250 My, 300 lNu. 400 Nu. 3apgaya 1-3 B cnekTpe NMMP, cHATOM Ha
cnekTpoMeTpe ¢ pabouyer yacToTor 60 MITu, NnposBnsOTCS pe3oHaHCHble YacToTbl 120 My n 153 'y B
6onee cnabom none 0THOCUTENBHO XNOPUCTOr0 METUEHA N Pe30HaHCHbIe YacToTbl 126 'y, 156 Iy,
213 'y B 6onee cMnbHOM Mofie OTHOCUTENBHO XNOPUCTOro MeTuneHa. Paccuntante xmMmyeckme
cOBurn aTnx curHanos (8 M.4.) otHocutenbHo TMC. KakoBbl xuMuyeckme caBuru aTux CUrHanoB
oTHocuTenbHo TMC Ha cnekTpomeTpe ¢ pabouyeii YyactoToit 90 N'u? 3apaya 1-4 B cnektpe NMMP
HEN3BECTHOro coeiHeHns 3atpnKCMPOBAHO TPU CUrHaNa C OTHOCUTENbHBIMA MHTEHCUBHOCTSIMU
1:1:6. Pe3oHaHCcHble 4acToThbl onpeaenexbl: 615 Mu, 605 My, 350 'y oTHocuTenbHo TMC (pabo4yas
yacTtoTa cnektpomeTpa 100 MlTu). MNMpu cbemke cnektpa NMP atoro Xxe coeguHeHns Ha
cnekTpomeTpe ¢ pabouyei 4yactoToit 200 ML, 3TK Xe Tpu curHana UMetT XuMmyeckme cosurn 6.125
M.0., 6.075 m.a. n 3.500 m.4. Kakomy na ayx coeaunHeHunin CI2C(F)-CH(OCHS3)CI (1) nnu
CI2CH-CCI2-CH(OCHS3)CI (II) cootBeTcTBytOT 9TK cnekTpbl? 3anada 1-5 B cnektpe NMMP
COeONHEHMS, CHSATOro Ha cnekTpoMeTpe ¢ paboyei yactoTol 200 MITL, NpUCYTCTBYIOT TPU CUrHana ¢
COOTBETCTBYIOLWMMM Pe30HAHCHbIMK YacToTamm 1225 My (1H), 1215 M (1H), 700y (6H). A B
cnektpe NMP, cHgatoro Ha cnekTpomeTpe 100 MITu, 3T Xe Tpu curHana NMerT XMMNYeCcKne CABUTN:
6.125 m.4., 6.075 m.a., 3.500 m.4. KakoMmy n3 aByx COeAMHEHWNIA COOTBETCTBYIOT 3TN CMEKTPbI:
CI2C(F)-CH(OCHS3)CI (1) nnn CI2CH-CCI2-CH(OCH3)CI (11)?

Tema 4. KOHCTaHTbl CMMUH-CNMHOBOro B3auUMOAeNUCTBUS.

Tema 5. KoHcTaHTbI cnuH-cnuHoBoro s3aumogencreus 1H - 13C uepes oaoHy cea3b 1JCH),
achbpekTbl 3amecTUTENS.

Tema 6. AHanu3 SIMP cnekTpoB. HoMeHKnaTypa CMHOBbLIX CUCTEM.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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3apava 3-1 O6bsicHuTe kak ¢ nomoubto AMP cnektpockonum (1H, 13C) MOXHO pas3nuynTtb
coeauHeHus B cneaytowmx napax: a) CH3CH20H n CH3COOH; 6) CH3COOH 1 CH3C(O)CHS; B)
CH3C(O)CH3 n CH3COOCHS; r) C6H5CH2C(O)CH3 n C6H5COOCH2CHS3; n)
(CH3)2CHCH(CH3)2 n (CH3)2CHCOOH; €) CH3C(O)NHCH3 n CH3COOCHS; x) CH3C(O)N(CH3)2
n CH3COOCHS3. 3apava 3-2 Ob6bscHUTe kak ¢ nomoupto AMP cnektpockonum (1H, 13C) MoxHO
OTAMYMTb Apyr oT apyra cneaytowme sewectsa: a) C6H5C=CH n C6H5C=CC6H5 6)
CH3-C=C-CH2CH3 n CH3-C=C-CH2CD3 B) CH3-C=C-CH3 n CH3-C=C-CH2CH3 r)
CHCI=CH-CH2-C=CH n CH2=CH-CH2-C=CCl n) umnc- n tpaHc-CH3C=CCH=CHCH3 3anauva 3-3
N306pas3nte AMP-cnekTpbl (1H,13C) cnenyowmx coeamHeHunii. (Cuntainte, 4To pacluenneHune Yepes
TPOViHYI0 CBA3b HecyuecTBeHHO). a) CH3-C=C-CHS3; 6) CH3-C=C-CH2CH3; B) HC=C-CH2CHS3; r)
CH2=C=CHCH3, o) CH3-C=CH; e) CH3-CH2C=C-CH2CH3; x) HC=C-CH=CH-C=CH. 3anaya 3-4
CywecTByeT 3 CTPYKTYpHbIX n3omepa obwein dopmynsl C2H3CI3. N30b6pasunTe cnekTp NMMP kaxgoro
coeauHeHus. B yem npuHuunuanbHasa pasHumua B cnektpax NMMP? 3agaya 3-5 Kak Bbirnagar
cnekTpbl NMMP n3onponnnoBoro cnupTa U AMNM3onponunoBoro acgpupa? 3anada 3-6 Vizobpasute
CMEeKTPbl C paclLenneHnem NMHUIA Ha MyNbTUNNETbl METUNOBOrO adompa doypaH-2-kapboHOBOA
KMCNOTbl U METUNOBOIO achunpa pypaH-3-kapboHOBOW KMCNOTbI. B 4eM npuHUMnuanbHoe pasnuyne
cnekTpoB? 3apaya 3-7 Ykaxute kakum obpasom ¢ nomowpbto AMP cnekTpoB MOXHO
NOEHTMPULMPOBATL COEANHEHNS B CeAyoWmMX napax: a) AN3TUN0BbIA 3UP U ANSTUNKETOH; 6)
2,3-gumeTnnbyTaH 1 2-MeTUnnponeH; B) 6eH30M 1 ToNyon; r) TONYon 1 N-KCUNon; ) OeHoN 1 aHN30n;
e) 0-auxnopbeH3on v nN-anxnopbeH30on; X) 3TUNOPOMMA N STUNXNOPUL; 3) YKCYCHast KMcnoTa u
yKCYCHbIn anbaerna. 3agada 3-8 N3obpasnte AMP-cnekTpebl (1,1,1-TpuaenteponeHTnHa-3
CH3-C=CCH2CD3 (4ncno curHanos, MynbTUNNETHOCTb, W, FAE BO3MOXHO, OTHOCUTENbHbIE
WHTEHCUBHOCTH ( 1H,2D,130,13C—|:|1 HU). 3apaya 3-9 Ckonbko CUrHanoB 1 C KaKMM COOTHOLWEHNEM
NHTEeHCcuBHOCTEN coaepxut cnekTp NMMP 4-meTunneHTaHoH-2-ona-4? Npeackaxmnte XumMmyeckue
COBUMN CUTHANOB HE3KBUBANEHTHbIX MPOTOHOB. 3aaada 3-11 M3obpasunte AMP-cnekTpbl aTaHona a)
B ynctom d6-IMCO un 6) B d6-AMCO, cogepxalem D20. Yem oHn oThmnyatotca? 3apava 3-12
Hapwucyinte NMMP cnekTpbl Ang npuBeaeHHbIX HUXe coeanHeHun (npy 60 My, TMC-ctaHgaprT).
Ykaxute nonoxeHue nuHuia B 'y (CANH-CNWHOBbLIM B3aUMOOenCcTBNEM, MeHbLM 1-2 'L, MOXHO
npeHebpeyb). YuTnTe, 4TO Siapa xnopa, 6poma 1 noga (Ho He dotopa) He obnagatoT MarHUTHLIMU
ceoiictBamn. a) CH3CI; 6) CH3CH2CI; B) (CH3)2CHCI; r) CH3CD2CH2Cl; n) (CH3)2CCl; )
CHCI2CHBr2; x) CH3CHCIC(O)CHS3; 3) CH3CH2CO2CH2CHS3; u) CICH2CH2CH2I k) (CICH2)3CH.
3apaya 3-13 lNpeackaxute sua MNMP- cneK a cneuyromero coeauHeHuns n- _CH3C6H4S02C=CH.
OnunwwuTte cnektp metogom AMP 13C 1 13C 1H0. 3apaya 3-14 N306pasnte NMMP-crnekTpbl ons
cnenyrowmnx coeauHenunii: a) unc-CICH=CHCI; 6) TpaHc-CICH=CHCI; B) CI2C=CH2; r)
umnc-CICH=CHNOZ2; o) TpaHc-CICH=CHNO?2;

Tema 7. BHyTpuMonekynsipHble 06MeHHbIe NpoLecchbl.

Tema 8. Penakcauus.

KONMOKBUYM , NPUMEPHbIE BONPOCHI:

MpopaboTka nekumoHHoro Matepmana. Tembl K KOnnokBuyMmy: Penakcaums. CnvH-peletoqyHas
penakcaumsa agep (T1). PenakcaumoHHble MeXaHN3Mbl. SKCnepuMeHTanbHoe onpenenexme T1.
CootHoweHuns mexay T1 n xummnyeckon cTpykTypoi. BnusHune npotoHos B CH, CH2 n CH3 rpynnax
Ha T1. CnuH-cnuHoBas penakcaums saep (T2). PenakcaumoHHble MEXaHU3Mbl. DKCNepuMeHTanbHoe
onpegpeneHune T2. WvpwuHa nuHum AMP curHanos. Kpocc- penakcaums v soepHblin agodekT
Osepxay3aepa.

Tema . UToroesas popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
MNMepeyeHb BONPOCOB K 3a4eTy Mo pasaenam:

Koppensauus "cTpykTypa - OQHOMEPHbIA cnekTp"

1. Kakas xapakTtepuctvka curHanos B crnektpe AMP cooTBeTCTBYET KONMYECTBY aTOMOB, AaBLKWX
curHan?

2. Kakas xapaktepucTika curHanos B cnektpe IMP B Hanbonblueil cTeneHn KoppenupyeT ¢
pacnpeneneHneM aNeKTPOHHON NAOTHOCTY N0 Monekyne?

3. B yeM yalle BCero namMepsTCca XuMnyeckne casurmn?
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4. B yeM yalle BCEro n3MepstoTCa KOHCTaHTbl CMUH-CMMHOBOro B3aMMOAENCTBUA?
5. Kakme aTtombl Ha3biBAOTCSA "MarHUTHO-9KBUBANEHTHbIMU"?
6. KakoBbl rpaHuLbl NPpUMEHMMOCTM TpeyronbHuka lNMackansa?

7. Kakoli curHan nonxeH aatb NPOTOH C ABYMS OAMHAKOBLIMU COCEASAMU-NPOTOHAMUN BN3KO 1
OOHUM paneko?

8. Kakoit curHan monxeH oatb NPOTOH C TPEMS 0MHAKOBbIMM COCEAsIMU-NPOTOHaM1 0aneko u
ogHUM 6nn3ko?

9. Kak byneT BbIrnageTb curHan npotoHa B coeamHeHun H2N-CO-CHD27?
10. Kak 6yneT BbIrnsaeTb CMrHan BblAeNeHHOro npotoHa B coeanHeHnn Br2HC-CHD-COOH?
11. Y10 Takoe M30TONHbIN caBur?

12. KakoBa nonxHa 6blTb doopMa CUrHanoB NpoTOHOB B 3-6poMTONyone, B MPeAnonoXeHun, 4To Bce
meTa-KCCB pasHbl apyr gpyry, u Bce opto-KCCB pasHbl apyr opyry?

13. B kakux cnydasix "kpblwa" CUrHanoB CUCTEMbI M3 HECKOJbKMX MPOTOHOB Nonyyaetcs 6onee
KpyTOn?

14. Kakme CTpyKTypHble 0COBEHHOCTM MONEKYN MPUBOAST K CMEKTPaM He NepBoro nopsaka?
XuMnyeckume caBUrM U KOHCTaHTbI CNNH-CAMHOBOrO B3aMOAENCTBUSA

. OTHOCUTENBHO Yero N3MepsTCa XMMUYeckne casurn?

. Kak BnusieT rubpuamnsaums atomMa yrnepona Ha ero XMMm4eckuin copur?

. Kak BnusieT anekTpooTpruaTenbHOCTb COCEAHUX aTOMOB Ha XMMUYECKMIA caBur?

. KakoBbl TUNNYHbBIE 3HAYEHNS XMMNYCEKMX COBUIOB B apoMaTtumke?

. KakoBbl xapakTtepHble 3HaveHns KCCB yepes pa3Hoe 4ncno ceBsa3eii B 6eH301bHOM KonbLe?
. KakoBbl xapakTepHble 3Ha4yeHus remmHanbHoi KCCB B 3aMeleHHOM aTuneHe?

. Kakosbl xapakTtepHble 3HavyeHns KCCB yepes Tpu cBsA3u B anudpaTtunke?

. Moyemy KCCB 4epes 4 cBa3u B anugpatuke HabniogatoTcs peako, a B apoMaTtmke - 4acto?

. Kak nameHmtcsa abcontotHoe 3HadeHue remmHanbHoii KCCB ¢ yBennyeHneM BaneHTHoro yrna
LueHTpanbHoro atoma ot 105° no 117°7?

10. Kak nameHsietrcs sennunHa suunHanbHoi KCCB ¢ yBennyeHmeM TOPCMOHHOIO yrna Mexay
KpanHuMmmn cea3siMu ot 0° go 18027

11. Kak Bnustor aneKkTpooTpuuatTenbHble 3aMeECTUTENTN Ha BENNYUHBI rEeMUHAalIbHbIX 1 BULIMHATIbHbIX
KCCB?

12. Kak BnusaeTt onuHa cpefHen cBa3n Ha BennynHy suumnHansHon KCCB?
dusunyeckne ocHosbl AMP

1. OT Yero 3aBUCUT 3HepreTnyeckas pasHuua Mexay CriMHOBbIMM COCTOSIHUSIMU saep?
2. OT Yero 3aBMCUT YacToTa SO0ePHOr0 MarHUTHOrO Pe3oHaHca TexX UM UHbIX aaep?

3. Kakne 3HaymMmble B XMMUM NPUPOLHbIX COEANHEHUI Sapa SABASIOTCA MarHUTHO-aKTUBHBIMA U
NMEIOT CMWH, PaBHbIA /2?

4. KakoBbl 0cobeHHocTM cnekTpockonuu SIMP no kBanpynonbHbIM sapam?
5. Yem otnnyaetcs abcontotHas YyBCTBUTENBHOCTE AMP OT OTHOCUTENBHON?

6. CnekTpbl Kaknx CMUHOBLIX CUCTEM TPEDOYIOT NS TOYHOrO NPeacKasaHns KBaHTOMEXaHNYeCKOoro
goopmanunama?

7. YeM nponoonbHas penakcaums oTan4aeTcs oT nonepeyHomn?

8. Kakoi Tun penakcaumm Bceraa npovcxoauT beicTpee Apyroro Tmna penakcauum?

9. Kak 6bicTpas penakcaums nposienset cebs B cnekrpax?

10. Yto aBnsetcsa npuynHon nosisneHus catennmtos 13C B NPOTOHHOM cnekTpe?

11. Kak MOXHO noBnnsaTtb Ha adppekTbl, MPMBHOCUMbIE B CNIEKTP KBAAPYMNONbHbIMU SapamMn?
lMpakTtnyeckasa peannsaunsa AMP

1. Kak paboyast yactoTa cnekTpomeTpa BnusieT Ha Bua cnekTpos AMP?

2. B kakom ycTpoiictee nponcxoaut obnyyeHne obpasiua nepeMeHHbIM 3N1eKTPOMarHUTHBIM NoeM?

O© 0O NO Ok~ WN =
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3. B KakoM ycTpoicTBe NPONCXOOUT CHATBIBAHME SNEKTPOMAarHMTHOro OTK/MKa obpasua Ha
NUMMNynbCcHoe 0bnyyeHne?

4. OT KaKux napameTpoB HAKOMEHUS 3aBUCUT OTHOWEHWE CUrHan/wym?
5. Kak cBa3aHbl BpEMS HAaKOMIEHUS, WNPUHA CNEKTPANbHOMO OKHa M 4nucno Todek FID?

6. KakoMy KpuTeputo fomxHa yOooBNeTBOPATb YacToTa BolbopkM ANst n3bexaHns oTpaxXeHHbIX
curHanos?

7. YeM umdpoBoe paspelleHne OTAn4aeTcs oT eCTECTBEHHOr0?

8. Kakoe ycTpoicTBO N03BONSET CHM3UTL TpebosaHus k AL B MunnunoHsbl pas?

9. Kak nopaBnsoTCs oTpaxeHHble curHanbl B cnektpax AMP?

10. 3a4eM HyXHO KBagpaTypHoe AeTeKTMpoBaHme?

11. KakoBO HasHa4yeHne WnMMmnpyowmx KkaTywek?

12. KakoBo HasHa4veHune cuctembl LOCK?

13. 3a4yeM HyXHoO BpalleHne obpasua Bokpyr ocu 0z?

14. KakoBa TUnnyHas nonywmpuHa nMHUM B PyTUHHBIX 3KCnepumeHTax ans obpasua 8 DMSO-d6?
15. Yto Takoe ghasoBbivi LNKN?

Ob6paszeu ons AMP

1. Kaknmn npenmywiectsammn n Hegoctatkamm obnapaetr DMSO-d6 kak pacteoputens ang AMP?
2. Kakmmun npenmywecTtsamm n Hegoctatkamm obnagnaet CDCI3 kak pactsoputens ans AMP?

3. O yeM cBMIeTeNbCTBYET HANNYNE rpagueHTa HECUMMETPUYHBIX NCKaXEHUA PopMbl NNHUK ?
4. KakoBbl NpenMyLLecTBa U HegocTaTkm 5-MM amnyn no cpaBHeHMto ¢ 10 MM?

5. Kak Bs3koCTb pactesoputens BnuseT Ha cnektp AMP?

6. Ckonbko BewecTsa HyXHo ang nonyvyeHus cnektpa 13C 3a HECKONbKO 4acoBs?

OnHamnka

1. Moyemy curHanbl -NH2 1 -OH rpynn yacTo 6biBatoT yWMpPEHbI?

2. Yto npoucxoaut co cnektpom AMP npu HarpesaHun obpasLia, aToMbl KOTOPOro HE3KBUBANEHTHD
NNLWb C y4eTOM KOHdbopmMaLmm?

3. Yto nponcxoont co crnektpom AMP npu nobaeneHun Boabl B 06paseL, MMeroLWwmnii NoaBuXHbIe
MPOTOHbI?

4. KakoBo xapakTepucTtnyeckoe spems AMP?

5. Yrto Takoe TeMneparypa koanecueHumm?

6. Kak ¢ nomouwbto AMP na3meputs 6apbep nepexona Mexay ABYyMSt COCTOSSHUSIMU MONEKYNbl?
7. loyeMy MPOTOHHBIA CNEKTP aTaHONa He 3aBUCUT OT KOHpopmMaumm?

8. Moyemy npu nogkncneHumn ataHona nponagaet KCCB ¢ rmaopokcunbHom rpynnomn?

9. Kak nocuntatb yCcpeaHEeHHbIN XMMUYECKUIA COBUT OBYX COCTOSIHWUIA NPOTOHA?

7.1. OcHOBHas nuTteparypa:

1. Kaparaesa ®.X., Knouykos B.B. Cnektpockonus AMP B opraHuyeckoi xummnn. HYactb |. 2013.
MoppobHocTu: http://kpfu.ru/publication?p_id=68614

2.KapataeBa, @..X. Cnektpockonusi AMP B opraHuyeckoi xummm: [y4ebHoe nocobue] / ®. X.
Kapataesa, B. B. KnoukoB.?KazaHb: KasaHckuii yHuBepcuteT, 2013.7; 21.4. 1: Obwas teopus
AMP. Xumunyeckue caosurun 'H un 13C.72013.7130 c.

3. CoBpeMeHHbIe PUNKO-XMMUYECKME METOAbI UCCNEOOBAHNS B OPraHNY4eCcKon XMMUK :
y4yebHo-mMeToanyYeckoe nocobure K cneunpakTukymy no onsanyeckum n prnsnko-XMMmn4eckmnm
meTonam uccnenosanus / KasaH. gpenep. yH-T, XuM. un-T uMm. A. M. Bytneposa ; [aBT.-cocCT.: K.X.H. B.
A. Bypunos n gp.] .? KasaHb : [KasaHckuin yHusepcuteT], 2014 .7 131 c.

7.2. lononHuTenbHasa nureparypa:
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1. Wabapos KO. C. OpraHnyeckas xumusi. [DneKTpoHHbI pecypc] - 5-e naa., ctep. -
CaHkT-lMeTepbypr: JlaHb, 2011. - 848 c.

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

2. Kapataesa ®.X., Knouykos B.B. // Cnektpockonua AMP 1H 1 13C B opraHunyeckoi xumuu. -
KasaHb, 2007.- 154 c.

3.bepaHukos, EBreHunin AnekcaHoposuy.

3apaun n ynpaxHeHus no AMP-cnekTpockonum B opraHmyeckoin xumun : [y4eb. nocobue] / E.A.
BepaHukos, M.A. KasbiMoBa ; KazaH. roc. yH-T, Xum. nH-T uMm. A.M. Bytneposa, Hay4.-o6pa3osar.
ueHTp KasaH. roc. yH-ta 'Matepuansl n TexHonorum XXI seka'.? Kasamb : [K[Y], 2007 .7 ;29.4. 1 .7
2007 .? 103 ¢

4. ®epotoB M.A. SoepHblii MArHUTHbIA PE30HaHC B HEOPraHMYeCKOW 1 KOOPANHALMOHHOWM XUMUN.
PacTBopbl 1 XnaokocTM[OnekTpoHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

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

7.3. UHTEepHeT-pecypcChbl:

basza gaHHbix AMP-xapakTepmcTuk xuMmnyeckmx coeanHeHun, 2013 -
http://nmrshiftdb.nmr.uni-koeln.de

basa xumnyecknx n omsnkKo-xmMMm4yeckmx CBOMCTB coeanHeHnin, 2013 - http://chemeo.com

Matepwuanbl kypca ons ctyneHToB dakynbTeTa MONEKynsipHoi u buonoruyeckoi gonankun MOTH,
2012 - http://bio.fizteh.ru/student/files/fizmetody

MaTtepuanbl kypca ®Puamnyeckme MeTOAbI MCCEeA0BaHNS MAKPOMONEKYN 1 Bruonormyeckmx 06 bekToB
ans ctyneHtos CapaTtoBCKOro rocyAapCTBEHHOro yHuBepcuteta, 2012 -
http://optics.sgu.ru/library/education/structurestudy

CnekTpanbHas 6asa LaHHbIX OpraHUYeCcKnx coeamHeHmnin, 2012 -
http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHne OucumnImHbl "AHanM3 CMHOBbLIX CUCTEM B CMEKTPOCKOMWMN S11€PHO-MarHMTHOro
pes3oHaHca" npeanonaraeT UCMONb30BaHUE Cleayowero MatepranbHO-TEXHUYECKOro obecneyeHms:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCMPOU3BEAEHUS U BU3yanv3auum ntoboin Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUNoBas KOMMieKTaLms
MyNbTUMEMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOIO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI Npenonasartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNieHnsl, 06 beANHSIIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymM MecToM npenoaasatens. lNpenoaasartens MMeET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYECKNe
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U1 BKAOYaEeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme Maparennctea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHtam. 9bC MN3partenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobnogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

Lna nyywero socnpuaTa CTyoeHTaMmn Matepmana aHHoro Kypca npenycmoTpeHa geMoHcTpauns
HarnagHblX Matepuanos (cnekTpbl AMP) ¢ ncnonb3oBaHMEM MyNbTUMEONIHOIO NPOEKTOPA.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no
cneumanbHocTn: 04.05.01 "®yHoameHTanbHas n npuknagHas xumms" n cneunannaaumm
OpraHuyeckast xumus .
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