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1. Uenn ocBOEHNS AUCLUMINHBI

Crieukypc UMeeT Lenbto NPUBUTb CTYOEHTaM 3HaHUs! Mo ncnonb3oBaHnto AMP-crekTpocKonum - kak
MEeToLa YCTaHOBNEHUS CTPYKTYPbl OPraHNYecKoro CoeamHeHus.

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.4 MNpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHoi nporpammbl 020100.62 XruMus 1 OTHOCMTCS K AUCLUNNMHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OducumnnmHa "AHann3 CNMHOBbBIX CUCTEM B CMEKTPOCKOMNUU S0ePHO-MarHUTHOro pe3oHaHca"
OTHOCMTCS K BapuaTMBHOI YacTu npodheccrmoHanbHoro 6noka aucumnnud 63 (kypc no Bbibopy
ctyneHToB). Kypc AHanna cnnHOBbIX CUCTEM NpeaHasHavyeH ons yrnybneHms 3HaHuin No onusn4eckum
MeToLaM UccnenoBaHus.

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

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

PacwmdpbpoBka
LLiucpp komneTeHumu npuobpeTaemMon KOMNeTeHL MU
MK-1 NMOHMMAET CYLWHOCTb U COUManbHy0 3HA4YMMOCTb NPOJoeccuu,
(npodpbeccmoHanbHble OCHOBHbIX MEPCNEKTVB 1 NPOBneM, onpenensowmnx KOHKPETHYO
KOoMreTeHuun) obnactb OesTeNbHOCTH

B pe3ynbtate 0CBOEHWUS AUCUUMNANHBI CTYOEHT:

1. DONXeH 3HaTb:

OcHoebl AMP- cnekTpockonuu Ha pasHblX sapax.
2. IONXEeH yMeTb:

aHanuanposatb cnekTpbl AMP Ha pasHbix sapax. PaccymtbiBaTb KOHCTaAHTbI MPOCTEMWLNX CIUHOBbIX
cucTtem.

3. DONIXEH BnafeThb:
HaBblkamu pacwudposku cnekTpos AMP Ha pasHbix sopax.
4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FTOTOBHOCTb:

- MOHWMAaTb OCHOBbI SABNEHUA CNUH-CMNHOBOro B3aMMOLENCTBUS A0ep B NPOCTbIX N CITOXHbIX
cnctemax

- 06ﬂa,ﬂ,aTb TeopeTn4eCcknmMm 3HaHnsSMM B obnacTtu KBaHTOBO-MEXaHN4YeCcKoro noaoxona K
pacmmq)pOBKe N YCTaHOBJIEHUNIO BO3MOXHbIX nMepexonoB N X OTHOCUTENbHbIX WHTEHCUBHOCTEN;

- OpMeHTNpPOBaTbCA B onpenenieHnn COoOTHOWEHNN CTPYKTYypa - CNEeKTP U CnekTp -
CTPYKTYpAQ,

- I'Ipl/|06peCTVI HaBblK/ B pacyeTax ﬂMP-CI‘IeKTpOB C Uuenbio noJiydeHnsd To4HbIX OaHHbIX O
XUMMYECKUX cABUrax n KOHCTaHTax CnnH-CMMHOBOro B3anMOL4ENCTBUSA

4. CTpyKTypa 1 comepxaHue OUCLUUNIUHDBI MOAYNS
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Ob6was TpyaoeMKOoCTb AMCLMMANHBLI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLUMMNANHBI 3a4€eT B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBO AN fOMycka K 3a4eTy

28 6annos.

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

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

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

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens VX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
1.Tema 1. OcHosbl IMP 8 0 6 0
9KCnepuMeHTa.
Tema 2. CnekTpanbHble
2.|napameTpsbl: KpaTkoe 8 8 0 4 0
paccMOTpeHNne.
o KOHTpONbHas
Tema 3. XuMmunyecknin
3. CaBuT, 8 0 6 0 paboTta
Tema 4. KoHCTaHTbI
4.|cnyH-CNNHOBOIO 8 0 4 0
B3aMMOOeNCTBUS.
Tema 5. KoHcTaHTh
CMNWH-CMMHOBOIro
B3aumogenctensa 1H -
. 13C 4Yepes ogHy CcBA3b 8 0 6 0
1JCH), acppekThbl
3amMecTuTens.
Tema 6. AHanus AMP KOHTPOMbHAS
6.[C1CKTPOB. 8 0 4 0 paGota
HomeHknatypa
CMUHOBLIX CUCTEM.
Tema 7.
7.|BHYTprMOnekynspHble 8 0 6 0
0OMeHHbIe NpoLecehl.
8.|Tema 8. Penakcauus. 8 0 6 0 KONNokBIyM
Tema . Itorosas 3ayer
. 8 0 0 0
doopma KOHTpons
NToro 0 42 0
4.2 CopepxaHume ANCLUMIUHDI
Tema 1. OcHoBbl SMP akcnepumeHTa.
npaktnyeckoe 3aHsitne (6 4aca(os)):
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OcHoB.bl FAIMP akcnepuMeHTa. SoepHbI YyrnoBOW U MArHUTHbLIA MOMEHTbI. Slapa B CTaTUYECKOM
MarHMTHOM rnone. SHeprusa sa0ep B MarHUTHOM none. 3aCeneHHOCTN YPOBHEN SHEPTU.
Makpockonunyeckast HamarHm4eHHocCTb. MimnynbcHbin meton AMP.

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

CnekTpasnbHble NapameTpbl: KpaTtkoe pacCcMoTpeHne. XMMUYECKUA CABUT. SloepHoe akpaHUpoBaHue.
Cranpaptbl B AMP 1 noHsTME 0 * - wkane. YyBCTBU- TENBHOCTbL. Paspewatowas cnocobHoCTb.
CnuH-cnuHoBoe B3aumoaencTene. dunonb - gunonbHoe B3ammogencTeme. Henpsamoe CnuH -
cnnHoBOe B3ammogencT- sue. MNpasuno mynbtunnetHoctn. AX ,AX 2 , AX n - CNUHOBbIE CUCTEMbI.
Mopsanok cnekTpos. Baanmogericteue npotoHoB. CNUH - CNMHOBOE B3aMMOAENCTBME MEX Y
ApYyruMmn aapamu.

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

Xummnyeckuin casur. BnnsiHue 3apsanoBoii NNOTHOCTM HA 9KpaHpoBaHue. Sddek- Tbl COCeAHUX
rpynn. MarHutHasi aHM30Tponust CoceaHnx rpynn. SddeKkTbl KONb- LIEBbIX TOKOB. OPEKThI
anekTpuyeckumx nonen. MexmonekynsapHblie acpekTbl ? BOOOPOAHAS CBSA3b, 3PdEKThI
pacteoputens. N3otonHble agpdoekTbl. AMP 1H XxuMu- yeckmne caBurn opraHn4eckmnx CoeauHeHuNn.
Wkanbl xummnyecknx casuros AMP 1H, 13C 1 31P. CooTHOWEHNS MeXay CNEKTPOM 1 MONEKYNSAPHOM
CTPYKTYPOI OpraHnyeckmx coeanHeHnin. OKBUBANEHTHOCTb, CUMMETPUS, XMPanbHOCTb. [[OMOTOMNHbIE,
9HAHTNOTOMHbIE N AMACTEPEeOTONMHbIE rpynmnbl.

Tema 4. KoHcTaHTb! CNUH-CNUHOBOIO B3auUMOO0eUCTBUS.
npakTnyeckoe 3aHsitne (4 4aca(os)):

KoHCTaHTbl CnUH-CNMHOBOro B3anmoaenctens H,H 1 xumnyeckasa cTpyktypa opraHm4yeckmx
coeanHeHun. KoHCTaHTbl CMMH-CNMHOBOro B3aumMonencTens Yyepes ase ceasn ( 2JHH -remmHanbHas
KCCB). 3aBMCMMOCTb KOHCTaHTbI OT yrna Mexay cBaA3siMU. PeKkTbl 3aMecTuTens Ha
remuHanbHyto KCCB. 3ddekTsl cocenrmx [ - anekTpoHoB. KOHCTaHTbI CRIMH-CRIMHOBOTO
B3ammomencTeus Yyepes Tpu ceasu ( 3JHH suumnHanbHaa KCCB). 3aBMCMMOCTb KOHCTaHTbI OT yrna
Mexay cBassaMun. ApdekTbl 3amectutens Ha suumHanbHyto KCCB. H, H cnuH - cnvHosoe
B3aMMOIENCTBUE B apoMaTnyeckux coegmHeHnsx. lanbHee CNuH - CNMHOBOE B3aMMOOENCTBME.

Tema 5. KoHcTaHTbI cnuH-cnMHoBoro B3aumogencrens 1H - 13C yepes oaHy cBA3b 1JCH),
achbpekTbl 3amecTuTENS.

npakTnyeckoe 3aHsitne (6 4aca(os)):

KoHcTaHTbl cnuH-cnnHosoro B3aumoaernctensa 1H - 13C yepes oaHy ceasb (1JCH), agodoekThl
3amecTntens. KoOHCTaHTbl CAMH-CNMHOBOMO B3ammoaencTauns Yepes ase ceasn (2JCH - remmHanbHas
KCCB). KoHCcTaHTbl CMH-CNUHOBOMO B3aumonencTauns yepes tpu cesasn (3JCH - BuumHanbHas
KCCB). KoHCTaHTbl CvH- CNMHOBOrO B3aumMoaencTeus Yyepes n - ceasen [1H - 13C (ndCH)]. C, H
B3aUMOAOENCT- BUE B OEH30MbHbIX NMPOM3BOAHbIX.

Tema 6. AHann3 AMP cnekTpoB. HoMeHKnaTypa CNMMHOBbLIX CUCTEM.
npakTtnyeckoe 3aHsitne (4 4aca(os)):

AHanuna AMP cniektpoB. HoMeHknartypa CnmHoBbIX cucTeM. Xummnyeckas n MarHntHas
9KBMBANEHTHOCTb. [1Byx -cninHOBbIE cuctembl - AX n AB. Tpex ? cnnHoeble cuctembl AX2 , ABC,
ABX. Teopetnyeckun pacyet SAMP cnektpos. AHanu3 13C AMP cnekTpoB. SKCNepUMEHTbI Mo
LBOVHOMY pe30HaHCy. OMNMpUYeCcKne Koppensumm, no3sonsowme oLeHTb Xxummnyeckme casurm 1H
n 13C B opraHn4eckmnx CoeaNHeHUAX: NpeenbHble yrnesoaopoabl, HenpenenbHbie yrneso40poasl,
LMKIMYECKMX YTrNeBOAOPOLbI, NPon3BoAHbIX 6eH3ona. Mpasuno Wynepun. SdpdpekTbl pacTBopuTENs ©
Temneparypbl.

Tema 7. BHyTpuMonekynsipHble 06MeHHbIe NpoLLecehbl.
npakTudeckoe 3aHsitne (6 yaca(os)):

BHyTpumonekynsipHble 06MeHHble npouecchl. BpalueHns BOKpyr NpoCTbIX M 4aCTUYHO ABOMHOM
cBa3n. MiHBepcus cesasen atoMoB a3oTta u gpocgoopa. ViHeepcusa unknos. BaneHTHas taytomepus.
KeTo-eHonbHasa taytomepus. AHanna nonHow cpopmbl nuHum AMP. Temnepartypa koanecueHumumn n
KOHCTaHTa CKOPOCTU XMMMYECKOro obMeHa. AKTMBALMOHHbIE NapaMeTpbl 0OMEHHbIX MPOLLECCOB.
KoHcTaHTbl ckopocTen peakunii B NPUCYTCTBMM NPOMEXYTOYHbIX (POPM.

Tema 8. Penakcauus.

KETPOHHBH
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npakrTudeckoe 3aHsitne (6 yaca(os)):

Penakcauus. CnnH-pewetoyHas penakcaums aaep (T1). PenakcaumoHHble MEXaHU3MBbI.
okcnepumeHTanbHoe onpenenexHve T1. CooTHoweHns mexay T1 1 XMMn4eckom CTPYKTYPONA.
Bnuanune npotoHos B CH, CH2 n CH3 rpynnax Ha T1. CnuH - cnuHoBas penakcauus sgep (T2).
PenakcaumnoHHble MexaHn3Mbl. IkcrnepumeHTanbHoe onpegenenne T2. lupuHa nuHum AMP
curHanos. Kpocc- penakcaums n aaepHbiin adodpekt Osepxaysepa.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camocTostensHon [TpyA0eMKOCTb ;%%%:LZ?:;EE:Q;
AducumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
o NnoaroToBka K
Tema 3. XviMnueckunii OAroToska KOHTPO/NbHas
3. coBUr 8 KOHTPONbHOW 10 26073
' paboTte P
Tema 6. AHanns AMP
NnoaroToBka K
6.|CNEKTPOB. 8 K(c))l-.EILTOOf'I)bH%VI 10 KOHTPOnbHas
‘IHomeHknatypa 26 OE o paboTa
CMNHOBbLIX CUCTEM. P
noaroToska K
.[Tema 8. Penakcauus.
8.[Tema 8. Penakcal, 8 KONNIOKBIYMY 10 KONINOKBUYM
Ntoro 30

5. O6pa3oBatefnibHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIe (POpPMbl 06yYeHuUst
KpyrnbliA cTOn

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OcHoBbl SIMP akcnepuMeHTa.

Tema 2. CneKkTparnbHble NapaMeTpbl: KpaTKoe pacCMOTpEeHuUe.
Tema 3. Xumnyecknm cosur.

KOHTpONbHas paboTta , NPUMepPHbIE BOMPOCHI:
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Mporpamma ancumninHbl "AHaNU3 CNMHOBBIX CUCTEM B CNEKTPOCKONUN SAEePHO-MarHuTHoro pesoHaHca"; 020100.62 Xumus; npodoeccop,
I.H. (npogoeccop) BepaoHukos E.A. | poueHT, k.H. (BoueHT) Kasbimosa M.A.

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. Kaparaesa ®.X., Knouykos B.B. // Cnektpockonua AMP 1H n 13C B opraHn4eckomn xmmuu. -
KasaHb, 2007.- 154 c.

4. bepaHukos E.A., Kasbimosa M.A. 3agauu n ynpaxHeHus no SMP- cnektpockonun B
opraHuyeckon xumuun. Hactb 1. // KasaHb, 2007.- 104 c.

5. ®epotos M.A. SoepHblii MArHUTHBIA PE30HAHC B HEOPraHMYeCKom 1 KOOPANHALMOHHOWM XUMUN.
PacTBopbl 1 XnaokocTM[OnekTpoHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

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

1. Wabapos 0. 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. Amnpos P.P. CoeanHeHus MeTannos kak MarHUTHO-penakCcaunoHHble 30HObl ANs
BbICOKOOPraHm3oBaHHbIX cpeg. lNpnmeHeHne B MP-tomorpadoum n xsummm pacteopos. - KasaHb:
"Hosoe 3HaHune", 2005. - 316 c.

3. CoBpeMeHHble (PU3NKO-XUMUYECKNE METOObl UCCNELOBaHNS B OPraHNYeCKON XUMUN :
y4yebHo-MeToanyYeckoe nocobre K cneunpakTukymy no onanyeckm n rnsmko-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.

7.3. UHTEepHeT-pecypcChbl:

basa naHHbix AMP-xapakTepuctuk xmmMmyeckmx coeguHeHunn, 2013 -
http://nmrshiftdb.nmr.uni-koeln.de

basza xvMunyecknx n msnKo-XxmMmM4ecknx cBOMCTe coeguHeHuii, 2013 - http://chemeo.com

MaTepuanbl kypca ans ctyneHToB dakynbteta MONeKynsapHoi n buonormyeckoin dpusnkn MOTHA,
2012 - http://bio.fizteh.ru/student/files/fizmetody

MaTtepuanbl kypca ®uamnyeckme METOAbI MCCea0BaHNS MAKPOMONEKYn 1 Bruonormyeckmx 06 bekToB
ansa ctyneHtoB CapaTtoBCKOro rocyaapCTBEHHOroO yHmBepcuteTa, 2012 -
http://optics.sgu.ru/library/education/structurestudy

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

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve ancumnavHbl "AHann3 CNMHOBLIX CUCTEM B CMEKTPOCKOMUN S0EPHO-MarHUTHOMO
pe3oHaHca" npeanonaraet UCMONb30BaHUE CNeLyOWEero MaTepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHbIX NHXEHEPHbIX CUCTEM C €QUHOWN CUCTEMON ynpaBs/ieHns, OCHaLEeHHas
COBPEMEHHbIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMNeKTaums
MyNbTUMEOMAHON ayaNTOPUM COCTOUT N3: MyNbTUMEONMHOro NPoeKTopa, aBToMaTn3npoBaHHOro
MPOEKUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/IOYAoLWen Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepPCOHaNbHbI KOMMbIOTEP
(C TexHU4ecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGOECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, N CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasatens. Npenonasarenb MMeeT BO3MOXHOCTb NIErko
yrnpaensiTb BCE CUCTEMOW, HE OTX0S OT TPUOYHbI, YTO MO3BONSET NPOBOANTL NEKLUKN, NPaKTUYECKUNe
3aHATMA, Npe3eHTaunn, BebrnHapbl, KOHPEPEHLNM 1 Opyrve BUAbl ayAUTOPHON Harpy3Ku
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B Npouecce 0byyeHns Beex
KopropaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopmust Takxxe ocHalleHa WMpPOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NVMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
Haxo4sTCs 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.

Lna nyywero BocnpuaTva CTyoeHTaMm Matepmana gaHHoro Kypca npenycMoTpeHa eMoHCTpauns
HarnagHbix Mmatepuanos (cnektpbl AMP) ¢ ncnonb3osaHneM MynbTUMEOUAHOIO NPOEKTOPA.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmmn ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 020100.62 "Xumma" n npodomnto noarotosky OpraHnyeckas XmMms .
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