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Mporpamma gucumnnuHbl "dusnyeckme metoabl nuccnegosanns”; 04.03.01 "Xumng".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "dusnyeckme metoabl nuccnegosanns”; 04.03.01 "Xumng".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) UmyTosa IM.A. (Kadeapa opraHn4eckoi
XMMmm, Xummyeckuin ntHetutyt um. A.M. Bytneposa), Galina.Tschmutowa@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
Oornk-4 CnocobeH nnaHmpoBaTtb paboTbl XMMUYECKOM HanpaBneHHOCTH, obpabaTbiBaTb 1

MHTEPNPETUPOBATL NONMyYeHHbIE Pe3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKNX
3HAHW N NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OrK-5 CnocobeH ncnonb3oBaTth CyLECTBYIOWME NPOrpaMMHble NMPOAYKThI U
MHCHOPMALMOHHbIE H6a3bl AaHHbIX ONs PelweHns 3aaa4y NpodgeccMoHansbHoM
NesiTeNbHOCTM C Y4ETOM OCHOBHbIX TPEOOBaHMI MHOPMALIMOHHOK 6e30MacHOCTY;

YK-1 CnocobeH ocylLeCcTBAATL NMOUCK, KPUTUYECKMIA aHanU3 U CUHTE3 MHApopMaLmm,
NPUMEHSTb CUCTEMHBIV NOAXO0L, A5 PeLeHNs NOCTaBNeHHbIX 3a8ay;

YK-3 CnocobeH ocyLlwecTBAATL COLMANbHOE B3aMMOLENCTBMS U peann3oBbiBaTh CBOK
ponb B KOMaHAe;

YK-6 CrnocobeH ynpaBnsiTb CBOMM BPEMEHEM, BbICTPaNBATbL U PEANN30BLIBATH
TPaeKTOPMIO CaMOPa3BUTHS HA OCHOBE NPUHLIMNOB 06pa3oBaHuUs B TEUEHUE BCEN
PKU3HW;

O6yyatolmincs, 0CBOMBLINA JUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBbI TEOPWM 1 MPAKTVKM UCMONb30BAHUS BAXHEMILMX (PU3NHECKUX METOLOB A1 PELEHNS XUMUYECKUX NPOBneMm;
MPVHUMMBI yCTpoicTBa (6nok-cxemy) ntoboro dramnyeckoro npubopa.

JonxeH ymeTtb:
npaBunbHO BbIGpaTb METOL UKW FPYMNy METOLOB LS PEWEHUS TOW UAN NHOWM XMMWYECKON 3aaaum;
HonxeH Bnagetb:

HaBblkaMVy aHanmn3a TOHKOM CTPYKTYpPbI COEeOVHEHWNIA, ANHAMUKI BHYTPU- N MEXMONEKYNAPHbIX npeBanJ,ean?l Ha
OCHOBE OaHHbIX COOTBETCTBYOWNX METOLOB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
Mcnonb3oBaTtb CBOV 3HAHUSA Ha NPaKTUKe

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "61.0.15 OucumnnunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBbHOWA
obpasosatenbHol nporpammbl 04.03.01 "Xumusi (He NpesyCMOTPEHO)" 1 OTHOCUTCS K 0653aTENbHBIM AUCLUMINHAM.
OcBaunBaeTcs Ha 4 Kypce B 7 ceMecTpe.

3. 06beM gucuMnIHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4ucne nekuum - 36 4aca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 0 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 9K3aMeH B 7 ceMecTpe.
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Mporpamma gucumnnuHbl "dusnyeckme metoabl nuccnegosanns”; 04.03.01 "Xumng".

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl AUCLUMNIINHDI / X TPYA0EMKOCTb CamMocTosiTeNbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
Jlekunm 3aHATUSA paboTbl
Tema 1. Obwas xapaktepuctmka
1 CpVI3I/I‘-IeCKVIX N XMMM4eCcknx MmetonoB 7 6 2 0 0
‘lnccnenoBaHnsa CTPOEHUS MONEKYN
(BewecTBa).
Tema 2. MeToapl
2 MaccC-CneKTpoMeTpun. / 6 6 0 0
Tema 3. MeToabl MarHUTHOroO
3-|oesonarca (IMP, 3MP). / 6 8 0 0
Tema 4. Metonbl konebartenbHol
4. cnektpockonuu (MK n KPC). / 4 6 0 0
Tema 5. MeTobl 3N1eKTPOHHOMN
CMEKTPOCKOMMM (CMEKTPOCKOMMS B
5.|Y® 1 Buonmoitn obnactu,gpoTo- 1 7 6 6 0 0
PEHTFEHO3NEKTPOHHAS
crnekTpockonus).

Tema 6. KomnnekcHoe
ncnonb3oBaHne Pusnyeckmx
6.[MeTon0B ANs N3y4eHUs CTPYKTYpbl 1 7 6 4 0 0
peakLMOHHON CNOCOBHOCTH
COefIMHEHWI B pa3HbIX COCTOSIHUSIX.

Tema 7. KoHTponbHas pabora:
YcTaHOBNEHWe CTPYKTYpbI

7.lopraHnyeckoro coeguHeHus rno 7 2 4 0 0
OaHHbIM (PU3NYECKMX METOOOB
nccnenoBaHus.
Toro 36 36 0 0

4.2 CopepXxaHue gucLUNNUHbI (MOayns)

Tema 1. O6L,as xapakTepucTuka hmandeckmnx U XMMMYeckKnx MeTo00B UCC/Ief0BaHNS CTPOEHUSI MoneKyn
(BeLuecTBa).

ﬂpMHumnmaanaﬂ cxema ndyyvyeHns ounanyecknx CBOWCTB " Hyepes3 HMX NnapaMeTpoB CTPOEHUA OTOENIbHbIX COEVNHEHNIA:
Teopua metona; (pMSI/I‘-IGCKI/IVI 3KCNepuMeHT (q.)l/l3l/|'-leCKoe BO30ECTBNE HA BELECTBO KAKUM-TO UCTOYHNKOM Hepruu,
n3MepeHmne oTknkKa BelecTsa Ha 310 BO3LelCTBME; Bblgaya MHGpopMaumm nccneposaTento ?n cooTBeTCTBYyOWMe
6nokm pusnyeckunx I'IpI/I60pOB); MHTEepnpeTaumsa Nony4yeHHbIX pe3ynbTaTtoB B pamkax ousnyeckux 3aKOHOB, rmnoTes n
T.N.; CpaBHEHNE N3MEPEHHbIX XapakKTepUCTUK C paCCHUTAHHbIMW O/18 PA3J/INYHbIX Mozenem, ponb OBM.

Knaccuchmkauus qomanyeckmx METOLOB; MO TUMY BO3LENCTBNS HA BELWECTBO, TUMY N3YHaeMbIX CBOWCTB, XapakTepy
pewaembix CTPYKTYPHbIX 3a4a4, TEXHUYECKMM BO3MOXHOCTSAM 1 T.4. [OHAT/E 0 XapakTepnCTUYECKOM BPEMEHN METOAA,
4yBCTBUTENBHOCTY, pa3peliatolei cnocobHocTu npubopa. Creunanusauns n nHTerpaumns uanyeckmx METOL0B,
06nactu ux NpUMeHeHNsl. BO3MOXHOCTY COBPEMEHHBIX (PM3NYECKIX METOLOB MPY U3YYEHNMN PEAKLIMOHHOW CNOCOBHOCTM
XUMWUYECKMX COEOUHEHUI (yNaBnuBaHWE U YCTAHOBNEHNE CTPOEHNS UIHTEPMEANATOB, KOHTPOSb PABHOBECUIA, MONyYeHNE
KMHETNYECKMX XapaKTEPUCTUK XUMUYECKMX NMPOLIECCOB U T.1.).

Tema 2. MeToabl Macc-CNeKTpoOMeTpun.

MeToabl Macc-CnekTpoMeTpUn Kak OCHOBA YCTAHOBNEHNS COCTaBa BeWeCcTBa, ero TOYHOW MOMEKYNSPHOR Macchl,
doparMeHTOB CTPOEHUS, NOTEHLNANOB (SHEPIWIA) MOHM3AUNW U BPYTUX CPUINHECKMX U OUBNKO-XMMUYECKNX
XapakTepucTuk BewwecTtsa. Pnamyeckne oCHOBbI NpoLiecca Macc-cnekTpoMeTpuyeckoro pacnaga. Ctagus noHmsaumu,
MK MONEKYNSPHOIO MOHA U N30TONHbIE NKK. A30THOE Npasuno. [okasarenb HeHaChIWEeHHOCTH Mo Bogopody. Pacyet
conepxaHnus nsotona 13C B npupoaHom obpasue. bpytTo-cpopmyna. OCHOBHbIE HANpPaBNeHUs oparMeHTaumuy -
MPOYHOCTb XUMUYECKMX CBSA3EN, BbIBPOC MAaKCMMalbHOrO ankuibHOrO paavkana, KOHLUenuus nokanusauum 3apsaa u
HeCnapeHHOro 3N1eKTPOHAa BbIBPOCH! ManbIx MONEKYI, OPTO-3¢PIEKT, XapPaKTEPUCTUYHBIE OCKOMOYHbIE MKW, . CKeNneTHble
neperpynnuposku, neperpynnuposku Mak-/ladpdepTn
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Mporpamma gucumnnuHbl "dusnyeckme metoabl nuccnegosanns”; 04.03.01 "Xumng".

MeToObl NOHM3aLMM - 3NEKTPOHHbIN yaap, POTOMOHM3aLMNS, MOHN3AUNS SNEKTPUYECKUM NONeM, XMMuyeckas
NoHN3aums, NOBEPXHOCTHAsA noHmaauums. dnektpocnpeit, MALDI. PasneneHune n pernctpaums MoHoB. Tunbi
MaccC-CnekTPOMETPOB. XapakTep SKCneprMeHToB. TaHaeMHas Macc-cnekTpomeTpus. [paktuyeckmne npuemsl
pacwmdpoBKM Macc-CnekTpoB (OCHOBHbIE KNacCbl OPraHNY4ecknx CoeauHEHNNR).

Tema 3. MeToabl MarHUTHoro peaoHaHca (AMP, STP).

duranyeckne 0CHOBbl METOA0B. MarHUTHbIE MOMEHTBI SiAEP W 9NEeKTPOHOB. MNoBeaeHe MarHMTUOAKTUBHbIX YaCTHL, BO
BHELWHEM MarH1THOM rnone. 3eeMaHOBCKOE pacluenneHre ypoBHeii, BonbLuMaHoBckoe pacnpeneneHme CnMHoB saep 1
3NEeKTPOHOB. MNepexoabl Mex.y, YPOBHSMU, YCIOBUSI SAEPHOMO MarHUTHOMO 1 9NEKTPOHHOrO NapamMarHUTHOro
pe3oHaHca.

Peanusaums yCl'IOBI/II7I A0EepPHOro MarHMTHOro pe3oHaHca. I'IpMHumnmaanaﬂ 6nok-cxema ﬂMP-CI‘IGKTpOMeTpa
cTaunMoHapHOro tmna n nMnNynbCcHOro chpbe-cneKTpOMeTpa SAMP. TexHuka n metoamka 3KCNnepuMeHTa.

O6wwii Bua cnektpa AMP 1 ero 0630pHbIi aHanu3a. Yicno curHanos, X goopma, NonoXeHUe B CNeKTpe,
WHTEHCWMBHOCTb. XMMWYECKMNIA CABUT, CNINH-CMMHOBOE paclienneHne, BpeMeHa npoaoibHOM 1 NONepeyHon penakcaumu.
MNMpumeHeHne B xumnn cnektpockonuu FAMP H1. CTpyKTypHbI aHanns nHaMBMAyanbHbIX COeANHEHNI,
JLOHOPHO-AKLENTOPHbIX 1 H-KOMMNEKCOB, XnpanbHbIX MOnekyn. KonnuecTBeHHbIn aHanna cMecu. MzyyeHne 6bicTpo
npoTeKatoLWmx NPOLECCOB (XMMUYecKnii 0BMeH siaep, BHyTPeHHee BpaleHue). OBHapyXeHre 1 xapakTepucTrka
CTPYKTYpbl MIHTEPMEANATOB B XMMUYECKMX peakLmsix (kapbokaTnoHbl, MOHHbIE Napbl 1 1.1.). OnpeaenexHue
TEPMOAMHAMNYECKMX XapaKTePUCTUK XMMUYECKNX peakLii.

MpumMeHeHne B CTPYKTYPHO-aHANNTUYECKMX LENSX CNEKTPOCKONUN MarHMTHOro pe3oHaHca Ha aapax 13C, 31P, 19F,
77Se v op.

Peannsaums ycnosuii SNeKTPOHHOrO napaMarHUTHOro (CMMHOBOMO) pe3oHaHca. TexHuka 1 sKCnepuMeHTanbHble
meToamnku cnektpockonun SINP. ®opma curHana.llonoxeHne pe3oHaHCHOro curHana v g-haktop B M30TPOMHbIX U
aHN30TPOMHbIX CUCTEMAX.ONEKTPOH-A4epHOE B3aMMOLENCTBME N CBEPXTOHKAA CTPyKTypa cnektpa IlP.

I'IpleeHeHme cnekTpockonunn AlP B xuMun: CTPYKTYPHbIE N KNHETUYECKMNE nccnenosaHus. I/I3yquv|e 3HeKTp0HHOI7I n
ﬂpOCTpaHCTBeHHOIZ CTPYKTYpPbl KOOPpANHALWNOHHbIX COEeOVHEHUIA, pannkanos N NOH-pPaaUKanoB; XapakTepuctmka
napaMmarHnTHbIX LUEHTPOB B TBEPOAbIX CUCTEMAX U T.MN. I/Iayqume BO36y>K,EI,eHHbIX TPUNNETHbIX COCTOSIHUIA,
CcOonbBaTNPOBAHHBIX 3NEKTPOHOB M T.4. O6Hapy>KeH|/|e B pearvlpyromem cucrteme napaMarHuTHbIX LUEeHTPOB, UX
noeHTugumkaums, HabnooeHns 3a N3MeHeHueM KOHLleHTpaLLMIZ BO BpeMeHUn, MeToabl CMMHOBbLIX METOK U CMNHOBbIX
noByllek, MaTpuyHasa n3onsauma Kak npuembl N3y4eHUs KUHETUKM N MEXAHN3MOB TEPMUYECKUX, PDOTOXUMUYECKUX,
paanaunoHHbIX, BUOXNMUNYECKIMX peaKLl,VII7I.

Tema 4. Metonbl konebarensHom cnektpockonuu (MK u KPC).

TeopeTunyeckne ocHOBbI konebaTenbHO CNEKTPOCKOMNM.

CurMMeTpusi MONekyn 1 HopManbHbix konebaHuii. Knaccudpmkaumst HopManbHbix konebaHuii. OCHOBHbIE, UK
oyHILaMeHTasNbHble Nonockl, 06epToHbI, HopMarbHbIX KonebaHuii. OCHOBHblE, UK (PYHAAMEHTaSbHbIE MONOCHI,
06€epTOHbI, COCTaBHblE U Pa3HOCTHbIE Nonockl. IHTEHCMBHOCTL KonebaHuii. dopma nonockl. Mpaeuna otbopa. Pe3oHaHc
Depmu. SPdEKTbl KPUCTANTUNYHOCTH.

XapaktepucTtnyeckue 4actoTbl. KOHLeNUMs rpynnoBbix kKonebaHuii, ee 4OCTOMHCTBA U HeJocTaTku. BaxHelwmne
obnacTu konebaTenbHbIX CNEKTPOB (0O630PHbIA aHann3).

MpuHUKMnbl ycTpoiicTea u pelictemsa NK-cnekTpomMeTpos.
Dypbe-cnekTpockonus. XapakTtep n noarotoska obpasuos. MpumeHeHne VK- n KPC-cnekTpocKonmnm B XMMuu.
CTpyKTYypHO-rpynnoBoi aHanm3 Ha OCHOBE AaHHbIX KaXAoro Metona

(VK- n KPC-) nopo3aHb, BbiBoAbl 13 conocrasneHns VK- n KP-cnekTpoB OTHOCUTENbHO CUMMETPUM U TOHKMX acrnekToB
CTPOEHWS MONeKy.

NaeHTudukaums ctpyktypbl (0bnacTb "otnevatka nanbues”, konebaHns yHKLMOHAMNbHbBIX FPYNM Y OTAENbHbIX
CTPYKTYPHbIX pparMeHToB, Ka4eCTBEHHbI 1 KOIMYECTBEHHbIN aHann3 MHOrOKOMMOHEHTHbIX CMECel, XapakTep v
CTeneHb KOOpAUHaLMM NNraHaoB B YCTOMYMBBLIX KOMMekcax 1 T.0.). MiccnenosaHme NpoCcTpaHCTBEHHOM CTPYKTYpPbI
Monekyn (chopma, CUMMETPUS, reoMeTpuyeckas M3oMepusi, KOHPOPMAaLMOHHBIA aHannus). AHann3 BHYTPUMONEKYNSAPHbIX
SNEKTPOHHbIX B3auMoAenCTBUI (3CpdeKT Nonst, a®EKTbI CONPSAXEHUS U T.4.), XapakTepucTka ANnofbHbIX MOMEHTOB U
nonspunayemocTeli OTAeNbHbIX CBA3E, JoparMeHToB U T.4.

HaxoxaeHve cunoBbix noneii Monekysbl, KOPPENSLUK, CUMOBbLIX MOCTOSIHHBIX C APYrMY NapamaTpamy U CBOWCTBaMU
MOMEKy.

Wcnonb3oBaHue CDYH,EI,aMeHTa}'IbeIX 4acCToT On4a pacyeta KonebartesnbHbIX BKNanoB B TepMoonHamMm4eckmne prHKLI,VIVI.

WccnenoBaHrne MexmonekynsipHblX B3aMMOoLEACTBIM (KOMMEKChl C BOLOPOLHON CBSA3b0, KOMMNEKCHI C NEPEHOCOM
3apsana, cConbBaTaUMOHHbIE 3DAIEKTbI, KOOPAVHALMOHHbBIA Katanva u T.n.).

WccnepnosaHusa pasHoBecuii. KnuHeTnyeckme nccnenosaHms.

Tema 5. MeTonbl 3neKTPOHHOM CNeKTpockonuu (cnekTpockonus B YA u Bugumon obnactu,cporo- n
PEeHTreHO3N1eKTPOHHas CreKTPocKonusl).

MeToabl 9NeKTPOHHOW CrekTpockonum (crekTpockonus B Y 1 Buoumoi o0bnactu, gooTo- 1 PEHTIEHO 3NEKTPOHHAS
CMEeKTPOCKOMMSA, PEeHTreHoBCKasn pnyopecueHTHas CNeKTpoCcKonms)

SﬂeKTpOHHbIe COCTOSIHUSA MONEKYN, UX 3HEepPrus, BOMHOBblE (PYHKLUMU, MyNbTUMNNETHOCTb, BPEMS XU3HU. CI/IMMeTpI/ISI n
HOMeHKNnaTtypa 3JIEKTPOHHbIX COCTOSIHUA.
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MpoLecchl NeEpexofoB MeXay SNeKTPOHHBIMU COCTOSIHMSAMM (abcopbums 1 amuccrs B BuamMon n Yd obnactsix), ux
Knaccudprkauus, npaeuna otbopa u HapylweHUs 3anpeTos.

Mpouecchl 0TpbIBA 3NEKTPOHA OT MONEKY/bl (MOHU3ALMS, ypaBHEHWE (POTO3PCeKTa); MpMpoaa CnekTPoB:
(POTO3NEKTPOHHOIO, PEHTIEHO3NEKTPOHHOIO, PEHTIEHOBCKOW chnyopecLieHUMN.OB30pHbIV aHann3 aNeKTPOHHBIX
CMEeKTPOB.

TexHuKka 1 MeToAVKU 3NeKTPOHHOM (abcopbumnoHHoit) cnekTpockonuu. Moarotoeka o6pasLios.
MprHUMIManbHas cxema OOTO3NEKTPOHHOIO CNEKTPOMETPA, OCHOBHbBIE Y37bl, METOANKA NPOBELEHUS IKCNEPUMEHTA.

MprMeHeHe aNeKTPOHHbIX CMEKTPOB; CTRYKTYPHO-CNEKTpasibHble KOPPENALMU; KAYECTBEHHbIN U KONMYECTBEHHbIN
aHanna; n3y4eHme BHYTPUMONEKYNSIPHBIX 9N1EKTPOHHbBIX B3aMMOLeACTBUM (P,p-, P,P-CONPSXXEeHHbIE CUCTEMbI;
KOOPAMHALIMOOHbBIE COeAMHEHNS U T.M.); aHaNN3 NPOCTPaHCTBEHHOW CTPYKTYpPbI, OLleHKA OBYrPaHHbIX YrioB;
nccnenoBaHne MEXMONEKYNSIPHbIX B3auMoaencTeuii (o6pasosarue H-komnnekcos n KMN3, conbBaTaumoHHble 3ddeKThl
U T.NM.); U3y4EHUE KNHETUKN 1 TePMOAVHAMUKM XUMUYECKUX MPOLECCOB (KACNOTHO-OCHOBHbBIE PaBHOBECUS, TayTOMEPUS 1
T.N.), 06HaAPYXeHVe 1 XxapakTepucTka CTPYKTypbl MIHTEPMEANATOB; aHaNN3 3NEeKTPOHHON CTPYKTYpPbl BO3OYXAEHHbIX
COCTOSIHWiA, UCCNenoBaHNe MEXaHN3MOB (DOTOXMMUYECKUX peakLuii.

OcHoBHbIE NPVEMbI aHanM3a POTOINEKTPOHHbBIX CNEKTPOB. MNonoXeHne Nonoc, X MHTEHCUBHOCTb, hopma. Teopema
KynmeHca kak MOCT Mex iy TEOpUei 1 aKCnepuMeHTOM. MoHsThe 0 BepTuKabHbIX U aanabatnyeckmx notTeHumanax
NoHM3auun.

[MpuMeHeHne BakyyMHON Y®- pOTOINEKTPOHHON CNEKTPOCKONUU B XMMUI: ONpeaeneHne sHeprum u cCuMMeTpum
3aHATbIX MONEKYNSIPHBIX opburTaneit; KoNMYeCcTBeHHas xapakTepucTuka adpekToB BHYTPUMONEKYNSIPHBIX 3N1EKTPOHHBIX
B3ammogencteui (p,p -, d,p~, n,n-, .pp-B3anNMOLENCTBUS; CONPsAXeHMe "d4epes CBA3b" 1 "4yepes NPOCTPaHCTBO");
BMSIHNE 0COBEHHOCTEN NPOCTPAHCTBEHHON CTPYKTYPbI MONeKyn (MNOCKOCTHOCTb-HEMIOCKOCTHOCTb, KOHGIOPMaLMOHHAS
OLHOPOAHOCTb NN HEOLHOPOAHOCTb U T.M.).

Tema 6. KomnnekcHoe ucnonb3oBaHne oM3NYeCKMX METOA0B A/l U3y4YeHUsi CTPYKTYpbl U peakLLMOHHOW
CMoco6HOCTM COEeANUHEHUI B pa3HbIX COCTOSIHUSX.

KoMnnekcHoe ncnonb3oBaHue pursnyecknx MeToaoB Ang N3yYeHUs CTPYKTYpPbI U peaKLlMOHHOIZ crnocobHocTH
COoefINHEHNA B Pa3HbIX COCTOAHUAX.

Cneuvannsaumsi u MHTErpauns nsnMHecknx METOA0B, 061acTh nx NpUMeHeHNs. PasymMHble BapuaHTbl
nocnepnoBaTesibHOCTUN NCNONTIb30BAHNA opmsmqecmx MEeTon0B ONA peweHns CTPYKTYPHbIX 3ana4y pa3Horo nnaHa c y4eTtom
arperatHoro CoctosiHn4 elecTB (I/I,D,eHTI/ICpI/IKaLI,I/ISI COeNHEHUN, yCTaHOBJ1IeHNE CTPOEeHUSA NCeBO0XECTKUX U
nabunbHbIX COEAUHEHUI, KOHPUTYPaLMKN, KOHPOPMALMOHHDBIA aHaNN3, XapakTePUCTUKM NEKTPOHHOrO pacrnpeneneHus,
aHanms cmecen).

BoaMoxHoCTH COBPEMEHHbIX PU3NYEeCKMX METOLOB MPU N3yYeHUn peaKLLMOHHOIZ CMOCOBHOCTU XUMUYECKUX COEAUHEHWIA
(yﬂaBﬂMBaHllle N yCTaHOBJIEHNEe CTPOEeHNA NHTepMeonaToB, KOHTPOJb paBHosecmﬁ, nony4yeHne KNHeTn4eCkKnx
XapakTepucTtnk XmMnyeckmnx npoueccos 1 T.,El,.).

Tema 7. KoHTponbHas pabora: YcTaHOBNeHWe CTPYKTYpPbl OpraHu4eckoro CoeguHEeHns no AaHHbIM on3nyeckux
MeTon0B MUCC/iefoBaHus.

Pacwudpposka AMP-cnekTpoB opraHn4eckmx coeauHeHnin. AHann3 Macc-CnekTpoB OPraHMYecknx COeaMHEHNIA.
YcTaHOBNEHME NPUHALNEXHOCTUN OPraHNYeCKOro COeAMHEHNS K KNaccy opraHnyecknx coeamHeHnin no VIK-cnektpam.
PacyeTt ocHOBHbIX NapameTpoB no Yd-cnekTpam COeaUHEHWIA.

KomnnekcHas 3apgada: ycTaHOBIEHNE CTPYKTYPbl OPraHNYeckoro coeanHeHus no macc-, K-, Y-, AMP cnektpam.

5. NMepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

Yacbl Ha caMocTosTENbHYIO PaboTy He NPenycMOTPEHbI y4eOHbIM NNaHOM.

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLUIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeEMbIM pe3ynbTataM, 3adaHns pa3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNO).
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7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucuMnanHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Basza naHHbIX XapakTepUCTUK XUMUYECKUX coeanHeHuni - hitp://nmrshiftdb.nmr.uni-koeln.de
Basza xumnyecknx n manko-xMMmn4ecknx CBOMNCTB coeamHennii, 2013 - http://chemeo.com

Marepumansl kypca ons ctyneHToB dakynbTeta MONEeKynspHoii n Guonoruyeckoin gousnkm MOTHU, 2012 -
http://lectoriy.mipt.ru/

Martepuansl kypca ?dusmyeckme MeToabl NUCCNELOBAHUS MAKPOMOEKYN 1 BUONornyecknx o6 bekToB? Ans CTYAEHTOB
CaparoBckoro rocyiapctBeHHOro yHusepcuteta, 2012. - http://optics.sgu.ru/library/education/structurestudy

CnekTpanbHas 6a3a gaHHbIX OpraHnyYecknx coeamHeHmnin, 2012 -
http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

npaktuyeckme | Llenb ceMmHapckmx 3aHATUR - NPUBUTL CTYAEHTaM HaBbIK/ CAMOCTOSATENBHOMO N3YYEHNS TEM Kypca, B

3aHATUSA TOM YMCNe NCMOb30BaHMS y4ebHOM, CPaBOYHON, METOANYECKO, OCHOBHOW 1 LOMOMHUTENbHOM
nuTepatypbl. TemaTrka n 06beM 3amay, BbIHOCUMbIX HA CEMUHAPBI UK MOMHOCTBIO ANt
CaMOCTOSTENBHOMO N3YYeHWs, ONpeaenaiTcs kagenpon. Ha cemmHapckme 3aHATUS BbIHOCSATCS
pasgensl, yraybnsiowme n3y4eHne cooTBETCTBYIOWMX TEM NEKLNIA.

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH SK3aMeH NpoBOAUTCS Yalle BCero o BCem pasmenam nsydaemoro kypca. Llenbto akaameHa siensietcs
POopMMpPOBaHME Y CTYeHTa HaBbIKOB aHaNIn3a TeopeTUYeckmX 1 NPakTUYeCcKmx 3HaHU Ha OCHOBE
CaMOCTOSITENIbHOrO U3y4eHusl y4eOHOM 1 Hay4HOW NMTepaTypbl. Ha ak3aMeH BbIHOCSTCS Yalle BCero
KPYMNHbIe TEOPETUYECKMNE BONPOCHI. B OTOENbHbIX CNy4asix BOMNPOCHI, CBA3aHHbIE C peannaaumnen
npaktudeckmx 3agad. OT cTyneHTa Tpebyetcs:

- BNageHue U3y4yeHHbIM B xode y4ebHOro npoLecca MatepmanoM, OTHOCSILMMCS K paccMaTpuBaeMbiM
npobnemawm;

- 3HaHMe pasHbIX TOYEK 3PEHNS MO COOTBETCTBYIOWEV Npobneme, yMEHME COMNOCTaBNATb UX Mexay
coboii;

- yrny6neHHble 3HaHWUS, NONy4YeHHbIe NPY NMOMOLLM UCMONb30BaHMS LOMONHUTENbHBIX MaTepunasnos npu
NOAroTOBKE K 3aHATMIO;

- Hannuue cobCTBEHHOIO MHEHUS MO 0OCYX1aeMbIM BOMPOCAM 1 YMEHWNE ero apryMeHTMpoBaTh.
SK3aMeH - 3T0 He TOMbKO doopMa KOHTPONS, HO U MeTof yrnybneHus, 3aKkpenneHunst 3HaHui
cTyneHToB. Ero 3apaya - nobutbcs 6onee rnybokoro NoHWMaHusl CTy0eHTOM onpeaeneHHoro
martepuana, npobyanTb y CTyOeHTa CTPEM/IEHNE K YTEHWUIO OONONHUTENbHON NUTEPaTypbI.
MonoroToBKa K 3K3aMeHy Ha4MHaEeTCs C KOHCY/bTauMmM Npenoaasatens, Ha KOTOPOM OH pas3bsCHSAET
TemaTuKy OTIeNbHbIX Pa3fesnos, Bbi3BaBWMX Yy CTYAEHTOB onpeneneHHble 3aTpyoHEeHUS ¢
MOHVMMaHNEM, PEKOMEHyeT NUTepaTtypy AN U3ydeHns 1 o06bSACHSET NpoLedypy NpoBeneHns
aK3ameHa. Ha caMocTosTenbHyo NOAroTOBKY K 9K3aMeHy CTyAeHTy oTBoaMTcs 1-2 Hepenw.
MeToanyeckue ykasaHusi 4OMKHbI MOMOYb CTyIEHTaM LieNleHanpaBneHHO opraHn3oBatb paboTy no
OBNafeHNIo MaTepuanom 1 ero 3anoMmHaHmio. Mpu NoAroToBKe K 3K3aMeHy creayeT, Npex.ae BCero,
NPOCMOTPETb KOHCMEKTbI IEKLIMIA 1 MPaKTUYECKMX 3aHATUIA 1 OTMETUTL B HMX BOMPOCHI, Hanbonee
CNOXHble Onsi NoHMMaHus. Takune Bonpockl TpebytoT He NPOCTO 3anoMUHaHWS MaTepuana, a
npennonaraiot 6onee rnybokoe NOHUMaHMe CTyAEeHTOM CYLWHOCTU paccMaTpueaeMblx sieneHunii. Ecnu
Kakue-To BOMPOChI BbIHECEHbI MPEnoaaBaTenieM Ha CaMoCTOsITeNbHOe U3yYeHune, cneayeTt obpaTnTbes
K yueBHOIn nuTepatype, PeKOMeHI0BaHHO Npenoaasartenem B Ka4ecTBe UCTOYHUKE CBeAEeHUI.
SK3aMeH NpoeoauTcs B oopMe MHAMBUOyanbHon 6ecebl NpenoaaBatenst ¢ KaxabiM CTyAeHTOM.
O6bI14HO NpenogaBaTenb 3a0aeT HECKONbKO KPATKMX KOHKPETHbBIX BOMPOCOB, NO3BONSIOWMX BbISICHUTb
cTeneHb NoAroTOBAEHHOCTUN CTyeHTa K ak3ameHy. [lanee 6onee noapobHo obecyxnaetca kakas-nmbo
CTOPOHA TOro UM MHOMO BOMPOCA, YTO MNO3BONSET OLEHUTb YPOBEHb NOHUMaHWS. o ntoram
aK3aMeHa BbICTaBNSeTCA ANdPepeHLMpoBaHHas oLeHKa. Ok3aMeH NPOoBOAT B Yachl,
npenycMOTPEHHble KaneHaapHbIM MNaHoM ayaUTOPHbIX 3aHATUNR.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

AEKTPOHHBH
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMoTpeHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.15 ®usnqeckne metToab! NCCEn0BaHWS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1.Kaparaeea ®.X. Cnektpockonust AMP B opraHunyeckoin xummn. Yacte 1. Obwas teopus AMP. Xumnueckue copurm 1H
n 13C. [TekcT])/ ®.X.KapaTtaesa, B.B.Knoykos // KazaHb: i3gatensctBo KasaHckoro yHnBepcuteta, 2013. - 132 c.
http://kpfu.ru/publication?p_id=68614

2. llabapos, 0.C. OpraHuyeckas xumns [SnekTpoHHbIA pecypc] : yuebHuk / H0.C. Wabapos. ? SnekTpoH. AaH. ?
CaHkT-leTepbypr : NlaHb, 2011. ? 848 c. ? PexuM poctyna: https://e.lanbook.com/book/4037. ? 3arn. ¢ akpaHa.

3. ®epnotos, M.A. SloepHbili MarHUTHbIA PE30HAHC B HEOPTraHWYEeCKON 1 KOOPAMHALMOHHOW XuMnn. PacTBopbl 1
XNOKOCTW [ONeKTPOHHBIV pecypc] : MoHorpadus / M.A. depotos. ? OnekTpoH. gaH. ? Mocksa : duamatnut, 2010. ?
384 c. ? Pexum goctyna: https://e.lanbook.com/book/2151. ? 3arn. ¢ akpaHa.

JononHutenbHas nuteparypa:

1. Ceprees H A. Ceprees, H. A. OCHOBbI KBAHTOBOW TEOPUM SOEPHOr0 MAarHNTHOrO pe3oHaHca : MoHorpadms / H. A.
Ceprees, . C. PabywkuH. - M. : NNoroc, 2013. - 272 ¢. Pexum goctyna: http://znanium.com/bookread.php?book=469025

2. TpaBeHb, B.d. OpraHuyeckast xummsi. B 3 u. T. 2 [OnekTpoHHbIi pecypc] : yuebHoe nocobure / B.d. TpaseHb. ?
OnekTpoH. aaH. ? Mockea : MapatenbcTeo 'Nlabopatopusi 3HaHwmiA', 2015. ? 550 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/84109. ? 3arn. ¢ akpaHa.

3.MonekynsipHasi cnekTpoCKomnusl: OCHOBbI Teopun 1 npakTuka: YuebHoe nocobue / d.d. NlutsmH, B.T. Oybposckuii n
ap.; Mo pen. d.d.JlutemHa - M.: HALL UHDPA-M, 2014. - 263 c.: 60x88 1/16. - (Bbicwee obpasosaHue: bakanaspwuar).
(o) ISBN 978-5-16-005727-9 - Pexxum goctyna: http://znanium.com/catalog/product/444657

4. Kapataesa ®. X. Cnektpockonus AMP 'H n '3C B opraHndeckon xummmn / ®. X. Kapataesa, B. B. Knoykos ; KasaH.
roc. yH-1, XuMm. nH-T um A.M. BytnepoBa, Hay4.-obpa3soBar. ueHTp KasaH. roc. yH-t1a 'Martepuans 1 texHonorum XXI
Beka' .? KasaHb : KasaHckunii rocynapCTBeHHbIli yHuBepcuTeT, 2007 .7 154 c.

5. CoBpeMeHHble (oU3NKO-XMUYECKNE METOLbI UICCNEeA0BaHMS B OPraHN4ecKom XuMmn : y4ebHo-MeToamnyeckoe nocobue
K CNeunpakTUKyMy rno omsmyeckum n prnsmko-XxMMnM4ecknm Metogam ncenenosaHmns / KasaH. goegep. yH-T, XvM. UH-T UM.
A. M. byTneposa ; [aBT.-coCT.: K.X.H. B. A. Bypunos n gp.] .? KasaHb : [KazaHckuit yHusepcutet], 2014 .? 131 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.15 ®usnyeckune MeToabl NCcnenoBaHns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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