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Mporpamma oucuunnmHbl "CneunpakTukyM: onsnyeckne MeToabl ccnenosaHms MoHoMepos 1 nonmmepos”; 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 aucumnanHbl "CneunpakTukyMm: omsmyeckme MeTobl UCCefoBaHns MOHOMePOB U nonmmepos”; 04.03.01 "Xumus".

Mporpammy amvcuunnuHebl paspabotan(a)(n) BouUeHT, K.H. (poueHT) Mekosa IM.A. (Kadhenpa BbICOKOMONEKYNSAPHbLIX 1
9NEMEHTOOPraHNYeCcKnx coegnHeHnii, Xummndyeckunin nHetutyT um. A.M. Bytneposa), Gulnara.Khlopushina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMu npoBeneHnsa XmMMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMUA
CUHTEeTU4YeCKUMUN N aHaANTUTU4EeCKMMN MeTooaMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUX BELWEeCTB U peaKLLMVI

OriK-3 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
npodpeccnoHanbHom OesTenbHOCTU
Or1K-6 3HAHMEM HOPM TEXHUKM 6e30MacHOCTM 1 YMEHMEM peann3oBaThb UX B NabopaTopHbIX
N TEXHONOMMYECKMX YCIOBUSX
MnK-1 CMOCOBHOCTBIO BLINONMHSATL CTaHAAPTHBIE OnepaLuy No npeanaraeMbiM METOANKAM
nK-2 BnageHneM 6a30BbIMM HaBblKaMy UCMOIb30BAHUS COBPEMEHHOI annapaTypbl npu
NPOBEAEHMUN HAYYHbIX UCCNEN0BaHN
NnK-3 BriafleHneM CUCTEMON dPyHOAMEHTaNIbHbBIX XMMUYECKUX MOHATUN
NnK-4 CNOCOBHOCTbLIO NMPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI U
3aKOHOMEPHOCTM Pa3BUTMS XMMUYECKOW HayKX NPy aHannM3e nony4yeHHbIX
pesynbTaToB
nK-7 BnafLeHueM metogamm 6e3onacHoro obpalleHns C XUMUYECKMMU MaTtepuanamm ¢

Y4ETOM UX PU3NHECKMX W XMMWNYECKMX CBOWCTB

Obyuvarowunitcs, 0OCBOMBWNIA AUCUUNANHY (MOOYb):

JonxeH 3HaTb:

OCHOBY 1 METOLONIOMMIO OCHOBHbIX (OU3NYECKUX METOA0B UCCNEA0BaHNS 10praHnyeckmnx CoeanHeHMA
JonxeH ymeTtb:

NPUMEHSATbL Ha NPaKTUKE U3y4YeHHble METOObI MCCNENOBaHNS_

HonxeH Bnagetb:

HaBblkamy paboTbl Ha 0BLENPUHATBLIX CNeKTPabHbIX Npubopax

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

KnaccugpuumposaTb 1 faTh XapakTEPUCTUKY BAXHENWMM NMPOMBbILWIEHHBIM NMONMMEPaM U MOHOMEPaM; MPUMEHSATb Ha
npakTrke METOLbl NCCNEA0BAHUS MOMMMEPOB M MOHOMEPOB; ONPELENsTb OCHOBHbIE XapakTePUCTUKN NONUMEPOB
NMOCPEeLCTBOM KAYECTBEHHOMO U KONMMYECTBEHHOrO aHann3a; U3MepsiTb (PU3MYeckue, 1eopPMaLMOHHO-NPOYHOCTHBIE U
TEPMUYECKME CBOWCTBA; MCMONb30BATh (PU3NYECKME METOLbI UCCNEA0BAHUS MONMMEPOB: aBCOPOLIMOHHYIO
CNEKTPOCKONUIO, SAEPHbIA MArHUTHBIA PE30HAHC, MAaCC-CNEKTPOMETPUIO U .

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasaen "B1.B.AB.11 OucuunanHbl (Mogynu)" OCHOBHOM NpodhecCcnoHanbHoM
obpazosatenbHol nporpammbl 04.03.01 "Xumusi (He NpeLyCMOTPEHO)" U OTHOCUTCS K AMCUMNAMHAM MO BbIBOpY.
OcBaunBaeTcs Ha 4 Kypce B 7 CeMecTpe.
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Mporpamma aucumnanHbl "CneunpakTukyMm: omsmyeckme MeTobl UCCefoBaHns MOHOMePOB U nonmmepos”; 04.03.01 "Xumus".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTakTHasi paboTa - 128 yaca(oB), B TOM 4ucne nekumm - 0 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 128 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB.).

CamocTosiTensHas paboTta - 88 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMANHLI: 3a4€eT B 7 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,

N Pasnenbl pucumnanHbl / Cemect MX TPy A0EMKOCTb CamocrosiTenbHas
monyns P (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl

Tema 1. CnekTpodpoTOoMeTpUS.
O6wume ycnosuns ooTOMETPUYECKOrO
1 |onpenenexus Bewects. 3aKkoHbI 7 0 0 7 4

" |nornoweHuns ceeta. OnTuyeckne
CBOWICTBA OKpalleHHbIX COeANHEHU B
pacTeopax

Tema 2. MeTogpl aHanusa. Mpunbopoi.
2 Pa6ota Ha npubope. Y 0 0 7 4
Tema 3. MNocTpoeHue KannbpoBOYHbIX

rpadpukos. OnpeneneHve
3. [[Pad pea 7 0 0 7 4
KonuyecTBa BellecTBa B CMecH.

Tema 4. YnbTpadguonetosas
cnekTpockonus. MNpupona nonoc B
4. Y®-cnekTpax, ux cBsisb €O 7 0 0 7 4
CcTpoeHuneM monekyn. CnekTpanbHble
XapakTepUCTUKN OCHOBHBIX KNacCcoB
opraHnyeckux CoeauHeHun.

Tema 5. Xapaktepuctunku
crnekTpanbHOM Nonockl. YCTPONCTBO

5. [cnektpodpoTomeTpa. KioBeThbl, BbIGOP 7 0 0 7 4
pacteoputens. 3HaKkOMCTBO C
nprbopom.

6 Tema 6. lMpurotosneHne pacTBopOB. 7 0 0 7 4

" |3anuck cnekTpa.

Tema 7. KonnyecTtBeHHble
7. [nccnepoBaHms ¢ NOMOLLbLIO 7 0 0 7 4
Yd-cnekTpockonuu.

Tema 8. SoepHblii MarHUTHbIRA
pe3oHaHc. Teopus metoaa,

8. annapartypa v NpuroTosneHve 7 0 0 7 4

06pasuos.

Tema 9. Wkana xMMn4ecknx caBuros.
CnuH-cNUHOBOE B3aMMOLENCTBIE.
BaanmopeicTeme NpoOTOHOB C

9. [apyrumu sopamu. CnnHoBble 7 0 0 7 4
cuctemsbl. lNMonasneHne
CMWH-CNUHOBOrO B3aMOAENCTBUSI.
Cnektpockonus Ha sapax 1H n 31P.

Tema 10. 3HakoMCTBO C
10.|nporpamMmamu 06paboTtku 7 0 0 7 4
CreKTpanbHbIX OaHHbIX.

CrpaHnua 4 13 13.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 11. MpuroTtosneHne obpasLa.
MonyyeHue cnektpa AMP 31P B

. anekTpoHHOM Buae. ObpaboTka / 0 0 7 4

cnekTpasnbHbIX AaHHbIX Ha MOBM.

Tema 12. MpuroTosnexHne obpasua.
Mony4eHune cnektpa NMP B

12. 9neKTpoHHOM Buae. ObpaboTka / 0 0 7 4

OaHHbIx Ha [MOBM.

Tema 13. IndppakpacHas
cnekTpockonus. MexaHuam
BO3HWKHOBEHUS CMEKTPOB, TUMbI
13, KkonebaHuin, cocTaBHble YacToThl, 7 0 0 - 4
o0bepToHa, XxapakTepucTmyeckme
yacToTbl. XapakTepucTtunka
NHJopakpacHoM Nonockl NOrnoweHns.

Tema 14. MNMpumeHeHne un
BO3MOXHOCTK VIK-cnekTpockonumu.
14. KayecTBeHHbI 1 KONMYECTBEHHBIN 7 0 0 7 4
aHanua (MeTonbl pacyeTa B
KONMYecTBEHHOM aHanuse). Cnocobbl
MPUroToBNeHNs 06pa3LLoB.

Tema 15. MpuHUMNnanbHbIE CXEMbI
npnbopoB. 3HAKOMCTBO C NprHopoM.
15.|CneumnanbHble MeToabI 7 0 0 7 8
nccneposarng: MHIMBO, npuctaeku
Andopy3HOro oTpaxeHus.

Tema 16. 3HaKoOMCTBO C
16.|nporpammamm 06paboTku 7 0 0 7 8
CheKkTpanbHbIX AaHHbIX.

Tema 17. Cbemka crnekTpa BelecTsa
1 YCTaHOBNEHME CTPOEHMWS No

17.|1 yeraso ©c1p 3 7 0 0 8 8
JaHHbIM CNekTpa 1 MONEeKynspHOM

macce.

Tema 18. OnpepnenexHne aHTanbMMK
18 obpa3oBaHMs BOAOPOLHOW CBA3N B 7 0 0 8 8

"laccounate cpeHon ? dhocgopunbHoe
coeguHeHne

NToro 0 0 128 88

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. CnektpocpotomeTpus. O6ume ycnosusi ooTOMETPMUYECKOro onpeneneHust BeLLecTB. 3akOoHbl
nornoweHus ceeta. OnTuyeckme cCBONCTBa OKpaLleHHbIX COeAUHEHUN B pacTBopax

CneKkTpogOTOMETPUS - METOL, UCCNE0BAHUS 1 @aHANM3a, OCHOBAHHbIN HA M3MEPEHUN CNEKTPOB NOMMOWEHNS B
onTMYeckolr obnacTy aNeKTPOMarHUTHOro M3nyyeHus. MNpUMeHeHe CNeKTPOHOTOMETPUS AN UCCNENOBAHMS
OPraHUYecKnX 1 HEOPraHNYECKMX BELLECTB, A5 KAYECTBEHHOIO U KONMYECTBEHHOMO ONPEAENEHNS PA3ANYHBIX
COEOVHEHNIA, LNst KOHTPOMS TEXHONOMMYECKMNX MPOLIECCOB 1 OKpyXatolei cpelbl. Oblwme ycnosms hoTOMETPUYECKOTO
onpeneneHus BelwecTs. 3akoHbl NornolweHns ceeta. ONTMYECKUE CBONCTBA OKPALLEHHbIX COEAMHEHWI B pacTBOpax

Tema 2. Metonbl aHanu3a. Mpubopkl. Pabota Ha npubope.

TexHuka 6e3onacHocTy npu paboTe Ha npubopax. Mprbopbl NpefHa3Ha4YeHbIe AN U3MEPEHUS KOadduLIMEHTA
NPOMYCKaHWS MU ONTUYECKOW NMNOTHOCTM TBEPAbIX, XMAKUX U ra3006pa3Hbix NPob pasnmyHOro NPOUCXOXAEHNS.
ObnacTtb NPUMEHEHMS - XUMUYECKUE, BUOXUMUYECKUE, ONTUYECKIME, SKOAHANNTNYECKUE NabopaToprv NPOMBILLNEHHBIX
NpeanpusTAA N Hay4YHO-NCCNEeL0BaTENbCKNX MHCTUTYTOB. BBOLHBIA MHCTPYKTaX, 3HAKOMCTBO ¢ nprubopom (Specol,
DIK-56M), 3HaKOMCTBO C YCTPONCTBOM U HA3HAYEHNEM NPUCTABOK, NPOBOHbIE CHEMKM CnekTpa.
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Tewma 3. I'IOCTpoeHue Kanu6poaoq|-|b|x rpacgoukos. Onpe.u.eneHwe Konn4yecTtBa BellLecTBa B CMeClU.

PeFI/ICTpaLI,I/IFI CNeKTpoB BewecTsB (Hanpmmep canmumnnoBoro anb,uervl,ua) B Pa3/INYHbIX peXumax, npurotosneHmne cepun
pacTeopoB pa3n|/|qH0|7| KOHUEeHTpauun, cbémka CNeKTpoB 1 NOCTPpOEeHne Kan|/|6posqu0|71 3aBUCUMOCTHU (3Haqu|/|e
OMNTUYECKOWN MNOTHOCTU B MakCuMmyme nornoweHuna ot KOHLI,eHTpaLlI/II/I), onpeneneHne KoOHUeHTpaunnm pacsopa eewectsa
(Caﬂl/ILlI/IJ'IOBOFO anbnermna), BblOAHHOIO npenonasareneM.

Tema 4. yanpaCbVIOHETOBaSI CneKTpocKonus. I'Ipupo.u,a nonoc B yq)-CHEKTan, UX CBAA3b CO CTPOEHUEeM MOJIeKy.
CI'IeKTpaﬂbeIe XapakTepucTtuKk OCHOBHbIX KN1aCCOB OpraHu4eckux coedUHEHUN.

Knaccudprkaums monekynspHbix opbutaneii u anekTpoHHbIX Nepexonos. XpoModoopbl. 3akoH byrepa -NlambepTta -bepa.
BatoxpoMHblin (KpacHbI) casur. ['MNCoxXpomHbIv (cuHuiA) casur. Mpupona nonoc B Y ®P-cnekTpax, ux cBa3b CoO
cTpoeHunem monekyn. CnektpanbHble XapakTePUCTUKN OCHOBHbIX KNACCOB OpraHnyYecknx coeanHeHnii. OTHOCUTENbLHoe
pacnonoxeHme XpoMoOpPHbIX FPyNn y KpaTHbIX cBa3ei. [NpumeHeHne Y ®-cnekTpockonuu.

Tema 5. XapakTepucTuku crnekTpanbHOM Nonochbl. YCTPOMCTBO crnekTpodpoTomeTpa. KioBeTbl, BbiGop
pacTBOopuTensi. 3HaKOMCTBO C NPMGOpPOM.

OcHoBHble yanbl npubopa. YyscTenTtensHocTb MeToda. OCHOBHbIE MOrpeLHOCT namepeHnin. Metoabl onpeneneHus
MHOVBMOYyanbHbIX BewecTs. MeTtoabl onpeneneHust cmecu Bewwects. O3HAKOMUTLCS C YCTPOMCTBOM U MPUHLMMOM
pabotbl Y®P-cnektpomeTpa CnektpodpotomeTp UV 3600 (LUnman3y), Lambda 35 (MepknHdnbmep). M3yyeHne
nporpamMmbl, yrpasnsiowWen 3anmncolo crnektpa u o6paboTkoii.

Tema 6. NpuroroBneHne pacTBopoB. 3anucb CrneKTpa.

rlpI/IFOTOBI/ITb pacTBOpbI BEWECTB (I'IO yKa3aHuio npenonaBaTenﬂ). 3anucartb CMNeKTpbl, onpenenntb MakCMMyMbl Nonoc
nornoweHuns. rlpOBeCTI/I KNHETUYECKME NCCnenoBaHns - 3anmcatb M3MEHEHNE ONTMYECKON NAOTHOCTW MOMOCHI
nornoweHmns BO BpeMeHn npu nobasneHun BTOPOro BeuecTea. C nomolpbto nporpamMmMHOro obecneveHus paccynTaTb
KOHCTaHTY CKOPOCTW peakunn.

Tema 7. KonnyecTBeHHble UCCNen0OBaHUSA C MOMOLLbLIO Y P-CNeKTpoCKONuu.

MprroToBUTL PacTBOPbLI BEWECTB (MO yKasaHUo npenogasartens). 3anucaTb CnekTpbl, ONPeaenTb MakCMyMbl Mosioc
nornoweHus. MpoBecTn KMHETUYECKME NCCNEeN0BaHNS - 3anucaTb M3MEHEHVE ONTUHECKOW MNOTHOCTM MOMOCHI
MOrnoLeHns BO BpeMeHu npu fobasneHun BToporo Bewectea. C noMoLlbio nporpammel Exel paccumtate KOHCTaHTY
CKOPOCTU peakLuu.

Tema 8. SpepHbI MarHUTHbIN pe3oHaHc. Teopus MeToAa, annapartypa U NPUroToBneHne o6pasLoB.

®dusnyeckne 0CHOBbI METOLA SAEPHOro MarHUTHOro pesoHaHca (AMP). MNponcxoxaeHne cnekTpa, MeToankm
HabnoaeHns, Tunbl Nprbopos. AMP HU3KOro U BbICOKOrO paspelueHus. MNpenmywecTsa 1 orpaHUYeHs METOLOB
MPOTOHHOrO MarHUTHOro pesoHaHca u AIMP 13C. TexHuka npuroToBneHns obpasuos ans AMP. AMP Beicokoro
paspeleHuns B TBepaom tene. Xapaktepuctuku cnektpos AMP. Karanoru cnektpos SAMP.

Tema 9. LLikana xuMnyeckux casuros. CNMH-CNMHOBOE B3aumoaenctsue. Baaumopencrsme NpoToHOB C ApYyruMun
sapamu. CnuHoBble cucteMbl. MoaaBneHue CNMH-CMIMHOBOro B3anmoaencTeus. Cnektpockonus Ha sgpax 1H mn
31P.

CnuH-cnuHoBOE B3amMmoaencTene. Baanmoneicteme NPOTOHOB C APYrMMK A0paMun. CnuHoBble cucTtemsl. [NMooaeneHne
CMWH-CMNHOBOr0 B3aUMOOeNCTBUS. CI'IeKTpOCKOI'II/IH Ha agapax 1H 1 31P. CnnH-cnnHOBOE B3anuMoOencTBme.
3KpaHVIpOBaHVIe. XMMYeckum coBur. PaCTBopI/ITeJ'II/I B AMP CneKTpocKonun. O6nacTn XMMU4eckKux caBuros NpoOTOHOB B
3aBUCUMOCTU OT OKPYXEHUA. B3anmopenctame NPOTOHOB C APYrMMK A0paMN. O6pasoBaH|/|e BO,D,OpO,D,HOI7I CBA3N N
cmelleHne curHana. CnuHoBsble cuctemsl. [NoaaesneHne CnMH-CNMHOBOrO B3aMMOOENCTBUS. CI'IeKTpOCKOI'II/Iﬂ Ha agpax
1H, 31P, 19F.
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Tema 10. 3HaKOMCTBO C NporpaMmMaMu 06paboTkm CrneKTpanbHbIX AaHHbIX.

O6pa60TKa 9KcnepmnMmeHTalbHbIX OaHHbIX C MOMOLWbIO cneunann3npoBaHHOro NPorpamMmMHoOro o6ecr|eL|eH|/|9|,
WHTErpnpoBaHHOro C cucTemonm ynpasieHNa CNekTpoMeTpa, 1 naketa NpukKnagHbiX Nporpamm. BoamoxHocTK
MHOMOCPYHKLIMOHANBHOM AMArHoCTUKU uccrnenyembix 06 bekTOB. VIHTepdpeiic NporpaMMbl: — FaBHOE MEHIO; — NMaHenb
ynpasneHus; — naHenb ynpaeneHns 06paboTkoi fJaHHbIX; — OKHO rpadouy4eckoro npeacTasieHnst 4aHHbIX; NaHesb
HacTpoKy napameTpoB crekTporpadga. Ot4eT 0 paboTe No 0CBOEHUIO NporpamMmHoro komnnekca MestReNova,
onpegneneHne n pacyért napameTpoB CrnekTpa.

Tema 11. NMpurotoBneHue obpasua. MonyueHune cnektpa AMP 31P B anekTpoHHOM Buae. O6paboTka
cneKTpanbHbIX AaHHbIX Ha NMOBM.

[pa Tuna cnekTpoMeTpoB: CNeKTPOMETPbI C HEMPEPbIBHOV Pa3BePTKON PaamoyacToThl UM MarHUTHOO NONs U
MmnynbcHble cnekTpoMeTpbl AMP ¢ doypbe-npeobpas3oBaHreM (UX MHOTAa Ha3blBaOT MPOCTO (PYPbe-CNeKTpOMeTpamu
FMP). Pabouasi yactota cnekTpomeTtpa. CTaHaapTbl, OTHOCUTENbHO KOTOPBIX ONPELENOTCA XMUMUYECKME CABUIN
curHanos. BelbpaTtb pactBopuTenb, NMPUroToBUTL 06paseL, ons 3anucy cnekTpa. Monyyntb CNekTp B 3NEKTPOHHOM BUAE,
npoussecTy 06paboTky AaHHbIX, pacmngpoBaTtb cnekTp, npesectv B Word, cienatb onvcaHve

Tema 12. MpurotoBneHune obpasua. MonyuyeHue cnektpa NMMP B anekTpoHHOM Buae. O6paboTka JaHHbIX Ha
naBM.

MoHSATUE O XMUYECKOW 1 MarHUTHOW 3KBMBANEHTHOCTU NPOTOHOB. Bbibop pacteoputens. KaptuHa, nonyyaemas "Ha
Bbixoge" umnynbcHoro SIMP-crniekTpomeTpa (cnag ceoboaHol nHaoykumm). Pabodas YactoTa criekTpoMeTtpa. CtaHoapThl,
OTHOCUTENIbHO KOTOPbIX ONPeaensitoTCa XMMu4eckme caeuri curHanos. Moarotoska obpasua 3afaHHOM KOHLEHTpaLMN.
Mony4nTb CNEKTP B 9NEKTPOHHOM Buae, Npou3Bect 06paboTky OaHHbIX, paclmngpoBaTtb cnekTp, npesectu B Word,
coenartb onvcaHme.

Tema 13. VIHcppaKpaCHaﬂ CneKTpocKonwus. MexaHn3M BO3HUKHOBEHUS CMeKTpoB, TUNbI KOHGGaHW;I, CocCTaBHble
4acToThl, 06ep10|-|a, XapakTtepuctnyeckue 4acTtoTbl. XapaKTepMclea MHq:)paKpacuoﬁ nonocChbl NOrnoLwL,eHns.

MH(Lt)paKpaCHaﬂ CNeKTpockKonus. MexaHn3m BO3HUKHOBEHNS CNeKTpOoB, TUMbl KOI'IeGaHVIVI, COCTaBHbI€ 4aCTOThl,
O6epTOHa, XapakTepnuctn4eckme 4acTtoTbl. OcHoBHble obnacTm cneKkTpa. Vicnonb3oBaHne atnacax MK-CHGKTpOBOB npun
noeHTngumkaumm COefIHEeHNA N aHanNn3e CMecel BeWecCTB.

AKTUBHbIE U HeaKTMBHbIe KonebaHus. Tunbl NpMbopos (0oHO-, AByXnyyeBble npnbopsbl, NK-Dypbe cnekTpockonus).
XapakTepucTuka nHgppakpacHoi nonocel nornoweHns. ObpaboTka cnekTpos.

Tema 14. NMpumMeHeHre n BO3MOXHOCTU UK-cnekTpockonuu. KayeCTBeHHbIA U KONMUYECTBEHHbIN aHanu3 (Metoabl
pacuerta B KONMYECTBEHHOM aHanu3e). Cnocobbl NpUroToBneHns o6pasu,oB.

ObnacTv npUMeHeHNs NHgPaKpPacHo cnekTpockonun. KavyecTBeHHbI U KONMYEeCTBEHHbI aHann3. MeToankn CbEMKM
CMEeKTPOB, MPUroToBneHne o6pasLos.

MonroToBka pedeparta no TeMe "XapakTepucTnieckmne H4actoTbl B konebatebHbIX CrieKTpax OpraHnyeckmx u
9NIEMEHTOOPraHNYEeCKNX COEANHEHMWI " (B COOTBETCTBUM C KNACCOM COEAMHEHNI - KaxaoMy obyvaemomy)

Tema 15. MpuHUUNUManbHbIe cxeMbl NPU60POB. 3HAKOMCTBO ¢ Npu6opoM. CneuunanbHbie METOAbl UCCeA0BaHUA:
MHIMBO, npucraeku audpcpy3HOro orpaxeHus.

MpvHUMNUanbHble cxeMbl NPUBOPOB. VICTOYHMKN n3nydeHus. OnTuyeckne cuctemol. MPUEMHUKN N3NyyYeHns.
OnTnyeckme matepuansi. lNpespalleHne HTepdeporpamMmel B cnekTp. VIHTepdepoMeTp, CO3aaHHbIi aMePUKaHCKUM
gousrkom Anbbeptom Abpaxamom MalikenbcoHoM (Hobenesckas npemusi 1907 r.). 3HakomcTBo ¢ MK-Dypbe
cnekTpomeTpoM IRPrestige-21. 3HakoMCTBO ¢ HasHa4eHneM u pabotoii npuctasok MHMBO un ondogpy3HoOro otpaxeHus.

Tema 16. 3HaKOMCTBO C NporpaMmMaMu o6paboTku CNeKTpanbHbIX AAHHbIX.
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KoHkpeTHble nprMepbl NpreMoB 06paboTky CNEeKTPOB C MOMOLLbIO NMakeToB NporpamMHoro obecneveHus. OcsoeHve
nporpammel 06paboTku cnekTpanbHbIx AaHHbIX IRsolution. Habop doyHKLMiA: -HopManbHbIi pexnm cKaHMPOBaHMS;
-HenpepblBHbIN pexum ckaHMpoBaHust; -Pexum ckaHMpoBaHms ¢ UCMONb30BAHNEM KOPPEKLUM aTMocaepbl; -DyHKLUS
caMounarHocTuku; -PyHKLMS aBTOMaTMYECKOro pacno3HaBaHUs MPUCTABOK.

Tema 17. CbeMka crekTpa BeLL,ecTBa M YCTaHOB/IEHUE CTPOEHUs MO AaHHbIM CNEeKTPa U MONEKYNISIPHOW Macce.

3HaKoMCTBO C MeToAaMu 1 npremMamu noarotosku npob B VK cnektpockonum. Xunakue npobbl (TpeboBHNSA K
pacTBOpPUTENSM, BLIOOP KOHLEHTpaLun, TONWMHA NOrMOLLAKOWEro CNos, MPOBEPKa KIOBETbI, ONPeAeNneHNe TONWEHDI
KtoBeTbl). TBEpAble BelecTBa (CycneH3nm B BA3eNMHOBOM Macne, NNéHkn, Tabnetkm ¢ KB, kioBeTbl ¢ anMasHbIMU
okHamu). OcobeHHOCTM ra3oBbix 06pa3LoB. 3anMcb CNeKTpa BELWECTBA, ONpeaeneHne NapamMmeTpoB Nonoc, Nepesos
cnektpa B Word, oTHeceHue nonoc. Vimes 3Ha4yeHne MonekynspHoOM Macchbl yCTaAHOBUTb CTPOEHME BELLeCcTBa.

Tema 18. OnpeneneHune aHTanbnuu obpasoBaHNs BOOOPOLAHONM CBSA3M B accoumare doeHon ? poccpopunbHoe
coenuHeHue

Komnnekcbl ¢ BOAOPOAHBIMM CBSI35IMU B BBICOKOMONEKYNSIPHBIX COELMHEHUSIX (MONMypeTaHbl, nonnaMuabl,
MONMMOYEBUHbI U T.4.), BAVSIHAE HA (PN3UKO-MEXAHNYECKIME NnoKasaTtenv. Bo3aMoXHOCTW NCNONb30BaHNs!
CNEKTPOCKOMUYECKMX METOAOB ANs ONPEefeNeHns SHTanbnuin ceasein. OnpeneneHme napameTpoB, ONUCHIBAOLWLMNX
KONMYECTBO BOAOPOLHbIX CBA3EN. TUMMYHbIE CNEKTPLI paCTBOPUTENEN B CPeOHEN U fanbHEN MHAPpaKpacHbIX 0bnacTsx.
MprroToBUTL PacTBOPLI AnMeTUndooccuTa (Mnn Lpyroro aNeKTPOHOLOHOPA) 1 cheHona. 3anucaTb CnekTpbl MCXOOHBIX
pPacTBOPOB 1 PacTBOPa CMECU COELMHEHWIA. 10 BENMYMHE CABWra NONockl BANEHTHbIX KOnebaHWi rnapoKCuibHOM
rpynmnbl OEHOMNA OLEHNTb BEMNYUHY SHTANbMUN BOLOPOAHON CBS3M.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOayIto)

CamocTosiTenbHas pa60Ta 06y'-|a+ou4v|xc;| BbIMONMHAETCA NOo 3a4aHUI0 1 NP MeToOn4YeCKOM pyKOBOACTBE npenonasartens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayauTOPHbIX 3aHATUAX U HA BHEAyAUTOPHYO camocToaTenbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKNO4YaeT Kak NMONTHOCTbO CaMOCTOSATEeIbHOE OCBOEHUE OTAEeNIbHbIX TEM (pas,uenoa) ONCUNNNINHBI, TaK N npopa60TKy TEeM
(pazgenos), ocBavBaeMbIX BO BpeMSl ayauTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06y4atolmecs YuTaT 1
KOHCMNEKTUPYIOT Y4ebHY0, Hay4HYO U CMPABOYHYIO NNTEPATYpPY, BIMONHAIOT 3aaHusl, HanpaseHHble Ha 3aKkpenneHne
3HaHUN U 0Tpa60TKy yMeHVII7I N HABbIKOB, FOTOBATCA K TEeKyLleMy 1N NPOMEXYTOYHOMY KOHTPOJO MO ANCUUNMITIUHE.
OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypOoii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMOCTOATENBHONM PaboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TekKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLUUIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHu3M (OopMUPOBaHNS OLIEHKW MO ANCUMMVHE (MOZYNio);

- onMcaHve nopsaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANs KaX40ro OLEeHOYHOro CpeacTsa;
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- KpUTepmn oueHmBaHMAa ong Kaxnoro oueHo4YHoro cpencTea;

- cogepXaHue oLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMNHbI (MOAYNS)
OcBoeHWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnn GubNnMoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO NI OCBOEHWUS AMCUMMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rnbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

KaTanor nutTeparypbl No cnektpockonuu - http://www.ph4s.ru/book_ph_spektroskop.html
nonesHole ccbinkm - hitp://old.kpfu.ru/f7/index.php?id=15

MpuknagHas nHppakpacHas (MK) cnektpockonus -
http://download-book.ru/metody-issledovanija/prikladnaja-infrakrasnaja-ik-spektroskopija

yuebHble nocobus - http://old.kpfu.ru/f7/index.php?id=9
dusnyeckne MeToapl MccnenoBaHus B xumun - http://lib.mexmat.ru/books/11037

9. MeToauyeckue ykasaHus Ans 06y4aloLLLMXCcsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nabopatopHbie| Mepen BbinonHeHneM nabopaTopHbIx PaboT cneayeT NOBTOPUTL MaTepuan CoOOTBETCTBYHOLWEN NeKLM
paboThi 1 N3Y4nTb TEOPETMHECKYIO YacTb METOAMYECKUX yKa3aHuii K aaHHo nadopaTtopHon pabote, Ha
OCHOBAaHWW Yero Mony4nTb AOMYCK K ee BbiNoNHeHW0. Bo BpeMsi nabopaTtopHbIX paboT BhIMNONHATh
yuebHble 3a0aH1si C MaKCUMaSIbHOM CTemneHblo aKTMBHOCTU. BbinonHeHne nabopatopHbix paboT
3aKaHYMBaETCS COCTABIEHMEM OTYeTa C BbiBOAAMU, XapaKTepU3ayoLWMMI NMoyHeHHbI pesynbTar u
3awmTta paboTbl Nepen npenonasaTenem.
3awwTa ot4yeTta no nabopaTopHoii paboTe 3ako4aeTcs B NPeabsBleHUN NpenoaasaTento
MONyYeHHbIX Pe3yNbTaToB B BUOE OTYETa U JEeMOHCTPaLMM MOMYYEHHbIX HABbIKOB B OTBETAX Ha
BoMnpockl npenogasarens. MNpu coaye otyeTta npenoaasaresib MOXeT cAenarth YCTHbIE U NMUCbMEHHble
3aMeyaHus, 3a4aTb AOMOMHUTENbHbIE BOMPOCHI, MOMNPOCUTL BbIMOMHUTL OTAEMbHbIE 330aHUs, 4acTb
paboTbl 1K Bcto paboty uenvkoM. OTyeT no nabopatopHoin paboTe AONXEH COCTOATh U3 CNeayowmnx
CTPYKTYPHbIX 3IEMEHTOB: TUTY/IbHbI INCT; Liefb paboThl; onncaHne 3anaquv; Teopetnyeckas 4acTb;
npakTuYeckas 4acTb; aHanm3 pesynbTaTos paboTbl; BbIBOAbI.
Na6opatopHas paboTta cYnTaeTcs NOMHOCTLIO BLINOMHEHHOM NOCNE ee 3aWuThI.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | CamocTosiTenbHas paboTa cTyneHTa ? 310 Buf y4ebHOM 0eaTenbHOCTU, KOTopasi OCYLWECTBNSIeTCs B
TenbHasi ycTaHOBNEHHOM 06beme 6e3 HenocpeLCTBEHHO MOMOLWM NpenoaasaTens (HO Npu ero KOHTpone).
pabota CamocTosiTenbHasi pabota npv U3y4eHnn JUCLMMNIVH BKIloYaeT: - YTeHne cTyneHTamu

peKoMeHA0BaHHOM nuTepatypbl, paboTta ¢ 6UBNMOTEYHBIM KaTanoroM, CaMoCTOSTeNbHbIN noadop

HeobxoOMMol nTepaTypbl U YCBOEHME TEOPETMYECKOro MaTeprana AUCLUnIuHLl; - Mownck

HeobxoamMol nHdpopmaumn B cet VIHTepHeT; - PaboTa co cnoeapeM, cnpasoyHukom, FTOCTamu;-

MoAroToBKy K pasnu4HbIiM oopMaM KOHTPONS (TECTbl, KOHTPObHbLIE PabOoThl, KONNOKBUYMbI); -

Hanwucanue pedpepara. Moarotoeka k 3awmute (NpeacTaBneHnio) pedpepara Ha 3aHaTUK; -

BbinonHeHve KOHTponbHbIX paboT; - MoAroToBKY OTBETOB HA BOMPOCHI MO PasfnNyHbIM TEMaM

LMCUWMNIVHBI B TOW NOCNEL0BaTENbHOCTU, B KaKO OHW NpeacTaeneHsl. [NnaHnposaHve BpeMeHu,

HEeobX0MMOro Ha U3yYeHne OMCLUUMIVH, CTyAEeHTaM Ny4le BCEro OCylecTBNSTb BECb CEMECTP,

npenLycMaTtpveas npv 3TOM perynsipHoe NnoBTopeHne matepuvana. Mpu nayyeHun gucumnimnHb

CHayana HeobxoMMO Mo Kax 4oV TEMe MPoYUTaTh PEKOMEHA0BAHHYIO IMTEPAaTypy U COCTaBUTb

KpaTKuiA KOHCMEKT OCHOBHbIX MOMIOXEHWI, TEPMUHOB, CBEAEHWI, TPEOYOWMNX 3arNoMUHAHNUS 1

SBNSIOLMXCS OCHOBOMONAraowwMmn B 3TOM TeMe 4J1si OCBOEHWS Nocneayowmx Tem kypca. Ons

pacWpeHnNs 3HaHNs No ANCLMMIMHE PEKOMEHIYETCS UCMONb30BaTb VIHTEpHET-pecypchbl; NPOBOAUTD

MOWCKU B PasfiMyHbIX CUCTEMAX W NCMONb30BaTb Matepuabl CanToB, PeKOMEHL0BAHHbIX

npenonaeateneM. TeXHONorns caMoCTOSATENbHON paboThl CTYAEHTOB BK/IIOYAET MCMONb30BaHME

MHPOPMAaLIMOHHBIX 1 MaTepranbHO-TEXHNYECKMX PECYPCOB 0bpa3oBaTeNbHOro yupexaeHus. Mpu

MOArOTOBKE K KOHTPOJbHOM paboTe HE06X04MMO NPoYMTaTh COOTBETCTBYIOWME CTPAHMLbI OCHOBHOMO

yyebHuka. XenaTenbHo TakxXe YTeHVe LOMOMHUTENbHOW NTepaTyphbl

3ayet 3ayeT- chopma MTOrOBOro KOHTPONS, B XO4E KOTOPOro NPOBEPSIETCS OpUeHTaUns B NpeaMeTe, 3HaHue
CTyOEHTaMu ero TeoPeTUYECKMX OCHOB M MPaKTUYECKMX MPUNOXEHUIA.

Mpun NOAroToBKe K 3a4éTy PEKOMEHLYeTCs BHAMATENbHO U3y4nTb KOHCMEKTbI NEKLWIA, nuTepatypy rno
TEMe NpenMeTa, LOMNOMHUTENbHYIO MHAOPMALIMIO U3 MHTEPHET-PECYPCOB 1 y4ebHbIX nocobuii. He
PEeKOMEHOYeTCS 3ay4mBaTb BECb MaTepman HausycTb - 3aNOMHUTb, NPeEXe BCero, HeobxoaumMo
onpeneneHne NOHSATUIA 1 UX OCHOBHbIE MOMOXEHUS. VIMEHHO B HUX YKa3blBaOTCSA NMPU3HAKW,
oTpaxarolme CyWHOCTb AaHHOrO SIBNEHNS U NO3BONSIOWME OTAINYMTb OAHHOE MNOHATUE W SBNEHUE OT
Lpyrvx. Npy 0CBOEHNM OCHOBHOMO Mateprana HeobxoAMMO NMOHATbL NOrMKY U3N0XEHHOro Matepuana,
CUCTEMATV3NPOBATL apryMeHTbl 1 oakTbl, OCMbICIIUTb T€ UM UHbIE HAYYHblE MOHATUS, kKaTeropun. Ha
3a4eTe Heob6XOAMMO 0TBEYATb TOYHO, SICHO U NO Bonpocy. NMoMHUTE, YTO BPEMSI OTBETA OrPaHNYEHO.
Mpwv BO3HMKHOBEHNM NHOOBLIX HESICHOCTEN B NPOLIECCE NOATOTOBKM K OTBETY CleayeT obpalaTbes ¢
BOMpOCaMM TOMbKO K NpenoaBatento.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOJIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNIVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,yﬂI'O)

MatepunanbHO-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3aaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cneaytowmne MeToAbl U TeXHoNnorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbIMU BO3MOXHOCTSIMU 300POBbS:
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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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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2016
OcHoBHas nuTeparypa:

1. Kaparaesa ®.X., Knodykos B.B. Cnektpockonus SIMP B opranudeckoi xumun. Hactb |. 2013. (Ona cTyneHTos u
acnMpaHToB XUMM4Yeckoro n Gruonormdeckoro goakynbteToB) MNogpobHocTu: http://kpfu.ru/publication?p_id=68614

2.Kapataesa, ®.X. Cnektpockonus SIMP B opraHuyeckoit xumum: [ydebHoe nocobue] / . X. Kapataesa, B. B.
KnoukoB.?KasaHb: KasaHckuii yHneepcutet, 2013.7; 21.4. 1: Obwas teopus AMP. Xumnyeckue caosurn 'H n
13C.?2013.7130 c.: http://kpfu.ru/docs/F1780836038/NMR_spectroscopy_1_new.pdf

3. JlebyxoB B. N. dunaunko-xummnyeckmne Metoapl nccnenoBaHmst [9neKTpoHHbIn pecypc] : y4ebHuk / Jlebyxos B. W., Okapa
A. W., MaentoyeHkosa J1. M. ? SnekTpoH. naH. ? Cl6. : JlaHb, 2012. ? 480 c. ? Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_id=4543 ? 3arn. ¢ akpaHa.

JdononHutenbHaa nuteparypa:
1.BepaoHukoB, EBreHnii AnekcaHoposmy.

3anaun n ynpaxHerust no AMP-cnekTpockonuu B opraHu4eckoi xmmun : [yueb. nocobue] / E.A. BepaHnkos, M.A.
KaabiMoBa ; KasaH. roc. yH-T, XuM. nH-1 uM. A.M. Bytneposa, Hay4y.-obpasosart. ueHTp KasaH. roc. yH-ta 'Matepuansbl 1
TexHonorum XXI Beka' .? Kazansb : [KIY], 2007 .7 ; 29.4. 1 .? 2007 .? 103 ¢

2. CoBpeMeHHble (PU3NKO-XMMUYECKE METOLbI UCCNENOBAHUS B OPraHMYeckol XuMum : yiebHo-meToandeckoe nocobve
K cneLnpakTukyMmy no omamyeckum n prmsmko-XxmMm4ecknm Mmetogam ncenenosaHuns / Kasas. goegep. yH-T, XvM. UH-T UM.
A. M. ByTtneposa ; [aBT.-cocT.: K.x.H. B. A. Bypunos n gp.] .? KasaHb : [KazaHckuin yHusepcutet], 2014 .7 131 c.

3. KnenuH B.U., depnyceHko V.B. BoicokoMonekynsipHble CoeMHeHNs: y4ebHMK. [ONeKTPOoHHbIA pecypc] - 2-e 3.,
ucnp. - Caxkt-MeTepbypr, 2013. - 512 c.

Pexwum goctyna:https://e.lanbook.com/reader/book/5842/#1

4. Kaparaesa ®.X., Knoukos B.B. // Cnektpockonusa AMP 1H n 13C B opraHnyeckoi xummm. - KasaHb, 2007.- 154 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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