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Mporpamma gucumnanHbl "CneunpakTukyMm: orsmyeckme MeTobl NCCnefoBaHMs MOHOMEPOB U nonumepos”; 04.05.01 "dyHaameHTanbHas
W npuknagHas xvumms".

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 gucumnanHbl "CneunpakTukyMm: orsmyeckme MeTobl NCCnefoBaHMs MOHOMEPOB U nonumepos”; 04.05.01 "dyHaameHTanbHas
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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
KOMIMeTeHLMn npuobpeTtaeMoi KOMNETEeHLUN
OK-7 FOTOBHOCTbIO K CaMOpasBuUTUIO, camopeanmaaumnm, NCnonb30BaHMIO TBOPHYECKOro

noteHumana (OK-7);

OriK-1 CrnocobHOCTbIO BOCMPUHMMATb, Pa3BnBaTh W MCMNONb30BaTb TEOPETUYECKNE OCHOBbI
TPAOVLNOHHBIX M HOBbBIX Pa34enoB XMMMU NPY PELIEHUN NPOGECCUOHANBHBIX 3a4a4
(OMK-1);

Orik-2 BNageHneM HaBblkaMy XMMUYECKOro aKCNepuMeHTa, CUHTETUYECKMU U

AHANNTUYECKMMUN METOOAMWN NONYYEHUS N UCCNEO0BaHUS XUMNYECKUX BELWECTB U
peakuwnii (OlK-2);

OrK-3 CNOCOOHOCTBLIO UCMONBb30BaThL TEOPETUYECKUE OCHOBBI (DYHAAMEHTaNbHbIX Pa3aenoB
MaTemaTukm 1 uaunkn B npodpeccrnoHansHom geatensHoctu (OMK-3);

OrK-6 BnafeHueM HoOpMaMmm TEXHUKN 6e30MacHOCTU U YMEHNE peanu3oBaThb 1X B
nabopatopHbIX 1 TexHonornyeckux ycnosusix (OMK-6);

MK-3 BnafeHneM CUCTEMON PyHOAMEHTalbHbIX XMMUYECKMX NMOHATUIA U METOLONOMMYECKUX|
ACneKkToB Xxmmnn, doopmMamn 1 Metogamm HaydHoro nosHaxms (MK-3);

NCK-1 CMOCOBHOCTBIO MCMONb30BaTh OCHOBHbIE 3aKOHOMEPHOCTW XUMUYECKOM HayKu 1
cbyHOAMEHTaNbHbIE XMMWNYECKME MOHATUS B MPOGECCUOHANBHOW LEeSTENBHOCTY B
COOTBETCTBMU C BbIBPAHHO crieumannsaunei;

MncK-2 BnaneHneMm HaBblkaMn XMMN4YeCKOro akcnepmmMeHTa, OCHOBHbIMM METOOAMU
nony4yeHns n nccnenoBaHna XmuMn4eckmx sellecTs, NCMOJIb3yeMbIMA B
I'Ipoq.)eCCVIOHaJ'IbHOI7I NeAaATeNIbHOCTN B COOTBETCTBUN C Bbl6paHHOI7| cneunanusaumei.

Obyuatolpmincs, 0OCBOMBLUNIA LUCLUMANHY (MOOYNb):

JonxeH 3HaTh:

OCHOBY 1 METOLOJIOMMIO OCHOBHbIX OM3NYECKUX METOAOB UCCNeA0BaHNS 1opraHnyecknx CoeanHeHni
JlonxeH ymeThb:

NMPUMEHSITb Ha NPaKTUKE U3y4eHHble METObl MCCNELOBAHNS_

HonxeH Bnagetb:

HaBblkamy paboTbl Ha 0BLWENPUHATBLIX CreKTPabHbIX Mpubopax

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.AB.11 OucuunanHbl (Mogynu)" OCHOBHOM NpodhecCcnoHanbHoM
0bpasosatenbHol nporpammbl 04.05.01 "®yHpamMeHTanbHas v NpUKNagHas XMMUs (He NPeayCMOTPEHO)" 1 OTHOCUTCS K
LUCUMNAMHaM no BbIbopy.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. O6bem gucuMnIMHLI (MOAYNS) B 3a4eTHbIX eAuMHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (No BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(os).

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

CamocTosiTenbHas paboTta - 88 yaca(os).
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Mporpamma gucumnanHbl "CneunpakTukyMm: orsmyeckme MeTobl NCCnefoBaHMs MOHOMEPOB U nonumepos”; 04.05.01 "dyHaameHTanbHas
W npuknagHas xvumms".

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNHBIL: 3a4eT B 7 CEMECTpE.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,

Pa3penbl oucuMnavnHbl / MX TPyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. CnekTpodhoToMeTpuUsS.
O6wme ycnosust OOTOMETPUYECKOrO
onpeneneHns BewecTs. 3aKOHbI
1. 7 0 0 7 4
nornoweHns ceeta. Ontuyeckne
CBOWCTBA OKPALEHHbIX COeAUHEHNI B
pacTeopax
Tema 2. MeTonbl aHanusa. MNprbopsl.
2. PaboTa Ha npubope. 7 0 0 7 4
Tema 3. MNocTpoeHre KanmbpoBOYHbIX

3 rpacovkos. OnpegeneHue 7 0 0 v 4
KOnnyecTsa BelecTsa B CMECH.

Tema 4. YnbTpadgomonertosas
cnekTpockonus. Mpupoaa nonoc B
4. Y®d-cnekTpax, Ux cBsi3b CO v 0 0 7 4
CTpoeHueM monekyn. CnektpanbHble
XapakTepuUCTMKM OCHOBHbIX KNacCcoB
OpraHnyYeckmx coeguHeHnn.

Tema 5. Xapaktepuctuku
CMeKTpasnbHON Nonockl. YCTPONCTBO

5. |cnekTpodboToMeTpa. KioeThl, BbiGOP 7 0 0 7 4
pacTBopuTens. 3HaKOMCTBO C
npubopom.

6 Tema 6. NMpuroToBneHne pacTsopoB. v 0 0 v 4

" |3anuck cnekTpa.

Tema 7. KonnyectBeHHble
7. [nccnepmoBaHms ¢ NOMOLLbHO 7 0 0 7 4
Y®-cnekTpockonuu.

Tewma 8. SoepHbli MarHUTHbIRA
pe3oHaHc. Teopusa MeToaa,

8. annaparypa v npurotosneHve / 0 0 7 4

06pasLoB.

Tema 9. Wkana xMMmnyeckmx caBuros.
CnvH-CNMHOBOE B3aUMOENCTBIE.
BsanmopeictBme NpoOTOHOB C

9. [apyrumun sopamu. CnnHoBble 7 0 0 7 4
cucTemsl. lNonasneHmne
CMWH-CMWHOBOrO B3aMOLENCTBUS.
Cnektpockonus Ha sgpax 1H n 31P.

Tema 10. 3HakoMCTBO C
10.|nporpamMmamu 06paboTtku 7 0 0 7 4
crekTpanbHbIX AaHHbIX.

Tema 11. MpuroTtoBnexne obpasua.
MonyyeHuwe cnektpa AMP 31P B

1. 9NeKTpoHHOM Buae. ObpaboTka / 0 0 7 4

CheKTpasnbHbIX AaHHbIX Ha NMOBM.

Tema 12. MpurotoeneHve obpasua.
MonyyeHune cnektpa NMP B

12. anekTpoHHoM Buge. ObpaboTka / 0 0 7 4

JaHHbIX Ha [TOBM.

CrpaHnua 4 13 13.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
mMomyns paborta
MpakTuyeckmellabopatopHble
KLMK
Jlexu, 3aHATUSA paboTbl
Tema 13. UHdpakpacHas
cnekTpockonusi. MexaHuam
BO3HUKHOBEHMS CNEKTPOB, TUMbI
K HUA TaBHbIE YacTOTbI
13, onebaHwuiA, cocTaBHbIE YacTOThl, 7 0 0 - 4
obepToHa, xapakTepucTnyeckme
yacToTbl. XapakTepucTtuka
WHJOpakpPacHOM NonoChl NOrnoWweHns.
Tema 14. MNMpumeHeHne un
BO3MOXHOCTK VIK-cnekTpockonumu.
14 KayeCTBEHHBI N KONNYECTBEHHbIN 7 0 0 7 4

‘laHann3 (MeTonobl pacyeTa B
KONMYeCcTBEHHOM aHanu3se). Cnocobbl
MPUroToBNEHNs 06pa3LI0B.

Tema 15. MpuHUMNnanbHbIE CXEMbI
npn6opoB. 3HAKOMCTBO C NPUBOPOM.
15.|CneunanbHble MeToabl 7 0 0 7 8
nceneposanms: MHMNBO, npucTtasku
Andopy3HOro oTpaxeHus.

Tema 16. 3HaKoOMCTBO C
16.|nporpammammn 06paboTku 7 0 0 7 8
CheKTpasnbHbIX AaHHbIX.

Tema 17. Cbemka cnekTpa BewecTsa
1 YCTaHOBNEHME CTPOEHMWS No

17.1Y P 3 7 0 0 8 8
JaHHbIM CNeKkTpa 1 MONeKynspHOM

macce.

Tema 18. OnpenenexHne aHTanbMUMK
18 obpa3oBaHMs BOAOPOLHOW CBA3N B

‘laccoumnate doeHon ? pocopunbHoe 7 0 0 8 8
coelVHeHne
Ntoro 0 0 128 88

4.2 CopepxaHue auCUUMINHLI (MOBYNSA)

Tema 1. CnekTpodooTomeTpus. ObLume ycnoBusi POTOMETPUUECKOro onpeaeneHnust BeLL,ecTB. 3aKOHbI
nornouLeHusi ceeta. ONTMYeckne CBOMCTBA OKpaLLeHHbIX COeaMHEeHUI B pacTBOpax

CneKkTpogOTOMETPUS - METOL, UCCNEAO0BAHUS 1 @aHANM3a, OCHOBAHHbIN HA N3MEPEHUN CMEKTPOB MOMMOWEHNS B
OnTMYecKkol 0bnacTy aNeKTPOMarHUTHOrO M3nyyeHus. MNpUMeHeHe CNeKTPOHOTOMETPUS AN UCCNENOBAHMS
OPraHUYecKNX 1 HEOPraHNYECKMX BELLECTB, A5 KAYECTBEHHOIO U KONMYECTBEHHOMO ONPEAENEHNS PA3NNYHBIX
COEOVHEHNIA, [Nt KOHTPOMS TEXHONOMMYECKMNX MPOLIECCOB 1 OKpyXatolwei cpenbl. Oblwme ycnosms hoTOMETPUYECKOTO
onpeneneHuns BelwecTs. 3akoHbl NornolweHns ceeta. ONTMYECKME CBONCTBA OKPALLEHHbIX COEAMHEHWI B pacTBOpax

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

TexHuka 6e3onacHocTy nNpu paboTe Ha npubopax. Mprbopbl NpefHas3Ha4YeHbIe AN U3MEPEHUS KOadULIMEHTA
NPOMYCKaHNS MU ONTUYECKOW NMNOTHOCTM TBEPAbIX, XMUAKUX U ra3006pa3Hbix NPob pasnmyHOro NPOUCXOXAEHNS.
ObnacTtb NPUMEHEHMS - XUMUYECKUE, BMOXUMUYECKUE, ONTUYECKIME, SKOAHANNTNYECKUE NabopaToprv NPOMBILLNEHHBIX
NpeanpusTAA N HAY4YHO-NCCNEeL0BAaTENbCKNX MHCTUTYTOB. BBOLHBIA MHCTPYKTaX, 3HAKOMCTBO ¢ nprubopom (Specol,
DIK-56M), 3HAaKOMCTBO C YCTPONCTBOM U HA3HAYEHNEM NPUCTABOK, NPOBOHbIE CHEMKM CnekTpa.

Tewma 3. I'IOCTpoeHue KanlﬂﬁpOBO‘-leIX rpacgpukos. Onpe.u.eneHwe Konn4yecTtBa BellLecTBa B CMeClU.

Cbémka CeKTpa BelecTea (HaanMep canmumnosoro anb,uervlna), NPWroTOB/IEHNE Cepun PacTBOPOB PasNYHOMN
KOHUEeHTpauun, cbémka CNeKTpoB 1 NOCTpoOEeHne Kan|/|6posqu0|7| 3aBMCNMOCTHU (3Haqu|/|e OMTMYECKOWN NIOTHOCTU B
MakCuMMyMe nornoweHumns ot KOHLleHTpaLI,I/II/I), onpepneneHne KoHUeHTpaun pacBopa BelecTsa (CaJ'II/ILI.I/IJ'IOBOFO
anb,uermna), BblOAHHOIO npenonasatenem.

3AE
CrpaHuua 5 13 13. EEl YHH
oML

A 5 (1,

it
BEPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnanHbl "CneunpakTukyMm: orsmyeckme MeTobl NCCnefoBaHMs MOHOMEPOB U nonumepos”; 04.05.01 "dyHaameHTanbHas
W npuknagHas xvumms".

Tema 4. anTpaqouoneToaaﬂ crneKTpocKkonus. I'Ipupo.u,a nonoc B Y(D-cneKTpax, UX CBAA3b CO CTPOEHUEeM MOJIeKy.
CI'IeKTpaﬂbele XapaKTepUCTUKN OCHOBHbIX KNTacCOB OpraHU4eckKux coeguHeHun.

Knaccudpmkaums monekynspHoix opbutaneii u anekTpoHHbIX Nepexonos. XpoModopbl. 3akoH Byrepa -/lambepTa -bepa.
BatoxpoMHbIin (kpacHbI) casur. MTMNCOXpoMHbIv (CuHWiA) casur. Mpupoga nonoc B YP-cnekTpax, ux cBa3db €O
CTpoeHunem Monekyn. CnektpanbHble XapakTePUCTUKN OCHOBHbIX KTACCOB OpraHnyYecknx coeanHeHnii. OTHOCUTENbHOE
pacnonoxeHme XpoMoOPHbIX FPYyNn y KpaTHbIX cBa3ei. NpumeHeHne Y ®-cnekTpockonuu.

Tema 5. XapakTepucTuKu crnekTpasbHOM Nonochbl. YCTPOUCTBO cnekTpodoTomeTtpa. KioBeTbl, BbIGOp
pacTtBopuTensi. 3HakoMCTBO C NPMOGOpPOM.

OcHoBHble y3nbl npubopa. HyBcTBMUTENbHOCTL MeToAa. OCHOBHbIE MOrPELWHOCTY n3MepeHnin. MeToabl onpeneneHns
VMHAVBMAYyanbHbIX BewecTs. MeTtoapl onpeneneHus cmecu sewects. O3HAKOMUTLCS C YCTPOMCTBOM U MPUHLMMNOM
paboTbl YP-cnektpomeTpa CrnektpogotomeTp UV 3600 (Lvmansy), Lambda 35 (MepknH3nbmep). NayveHne
nporpammbl, yNpasnsioWein 3anmcbio cnekTpa u 06paboTkoi.

Tema 6. NpuroroBneHne pacTBopoB. 3anucb CnekTpa.

rlpI/IFOTOBI/ITb pacTeOpbI BEWEeCTB (I'IO yKa3aHuto npeno,uaBaTen;l). 3anucatb CNeKkTpbl, onpenenntb MakCMMyMbl NMNo0C
nornoweHuns. ﬂpoaecm KNHETUYECKME NCCNeaoBaHUS - 3anMcaTtb M3MEHEHNE ONTMYECKON NAOTHOCTU MONOCHI
nornoweHnsa Bo BpeMeHn npu nobasneHun BTOpPOro sewecTsea. C nomolupbto nporpamMmHoOro obecneveHus paccynTatb
KOHCTaHTY CKOPOCTU peakunn.

Tema 7. KonnyecTBeHHble UCCNenoBaHUSA C MOMOLLbIO Y P-CNeKTpoCKONuu.

rlpI/IFOTOBI/ITb pacTBOpbI BEWECTB (I'IO yKa3aHuto npeno,u,aBaTenﬂ). 3anucatb CMNeKTpbl, onpenenntb MakCMMyMbl Nonoc
nornoweHuns. I"Ipoaecm KNHETUYECKME NCCNenoBaHUS - 3anmcaTtb M3MEHEHMNE OMNTMYECKON NAOTHOCTU MOMOCHI
nornoweHmns Bo BpeMeHn npu nobasneHun BTOPOro eeuecTea. C nomolubto nporpammobl Exel paccynTaTb KOHCTAHTY
CKOpPOCTW peakuunin.

Tema 8. SlpepHbI MarHUTHBIN pe3oHaHc. Teopusi MeToaa, annapartypa U NpuroTtoeneHne o6pasLoB.

®dunsnyeckne oCHOBbI METOAA SOEPHOr0 MarHUTHOro pesoHaHca (AMP). [NponcxoxaeHne cnekTpa, MeToanku
HabnoneHns, Tunbl Nprbopos. AMP HU3KOro 1 BEICOKOro paspelueHust. NMpenMywecTsa 1 OrpaHMyeHns METO0B
NPOTOHHOr0 MarHUTHOro peaoHaHca 1 AMP 13C. TexHuka npurotosneHust o6pasuos ans AMP. AMP Beicokoro
paspeleHns B TBepaoM Tene. Xapaktepuctuku cnektpos AMP. Katanoru cnektpos AMP.

Tema 9. LLikana xumMnyeckux casuros. CnnMH-CNMHOBOE B3aumonencrsue. Bzammopencrene NMPOTOHOB C Apyrumu
sAapaMmu. CnuHoBble cuctemsbl. NopasneHne CNUH-CNUHOBOrO B3aUMOOENCTBUS. CI'IeKTpOCKOﬂVIH Ha agpax 1Hwm
31P.

CnuH-cnuHoBoe B3anMoaeincTene. Baanmonelicteme MPOTOHOB C OpyrumMn anpamin. CnuHoBble cucTtemsl. lNMoaasneHve
CMWH-CMNHOBOrO B3aUMoOOencTeums. CI'IeKTpOCKOI'II/IH Ha anpax 1H 1 31P. CnnH-cnnHoBOE B3auMoaeicTame.
SKpaHMpOBaHI/Ie. XMmnyeckum cosur. PaCTBOpI/ITeJ'II/I B AMP CnekTpocKkonun. ObnacTu XMMn4eckux caBuros NPOTOHOB B
3aBNCHMOCTN OT OKPYXEeHwUA. Bsanmopeinicteume MNPOTOHOB C OpyrumMn anpamin. Oépa3OBaH|/|e BO,EI,OpO,EI,HOI;I CBA3N N
cmelleHne curHana. CnuHoBsble cuctemsl. lNonasneHne cnMH-CAMHOBOrO B3aMMOOENCTBUS. CI'IeKTpOCKOI'II/IFI Ha anpax
1H, 31P, 19F.

Tema 10. 3HaKOMCTBO C NporpaMmMaMu o6paboTky CNeKTpanbHbIX AAHHbIX.

O6paboTka sKCrnepuUMeHTanbHbIX AAHHbIX C MOMOLLbIO CreLManM3nupoBaHHOro NpPorpaMMHOro obecredeHus,
WNHTErpMpoBaHHOrO C CUCTEMON YNpaBNeHNs CreKTpoMeTpa, 1 nakeTta npuknanHbIX Nporpamm. BoamMoxHOCTK
MHOTOMPYHKLIMOHANBHOM AMArHoCTUKM UccnenyemMbix 06bekToB. VIHTepdoeiic NporpaMMbl: — FaBHOE MEHIO; — NaHesb
yrpaeneHusi; — naHenb ynpasneHns 06paboTkol AaHHbIX; — OKHO rpaddyeckoro NpeacTaBNeHns AaHHbIX; NaHesnb
HaCTpOViKV NapamMeTpoB cnekTporpada. OTyeT o paboTe No 0CBOEHMIO NporpaMMHoro komnnekca MestReNova,
onpepnenexHune 1 pacyéT napameTpoB CrnekTpa.
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Tema 11. MpurotoBneHune obpasua. MonyuyeHue cnektpa SMP 31P B anekTpoHHOM Buae. O6paboTka
cneKTpanbHbIX AaHHbIX Ha MAOBM.

[Ba Tnna cnektpomeTpos: CnekTpoMeTpbl C HENPEPbLIBHON Pa3BepTKOA PaanodactoThl AN MarHATHOrO Nons n
NmnynbcHble cnektpomeTpbl AMP ¢ doypbe-npeobpasoBaHreM (Mx MHOMAa Ha3bIBAOT NPOCTO (OyPbe-CNeKTPOMETPaMU
AMP). Pabouas yactota cnektpometpa. CtaHaapTbl, OTHOCUTENbHO KOTOPbIX ONPEAeNsoTCA XMUYECKUE CABUTM
curHanos. Beibpatb pacTBopuTenb, NPpUroToBnTL 06paseL ofis 3anncy cnektpa. [ony4nTb CnekTp B 3NEKTPOHHOM BUAE,
npownasecTy 06paboTky faHHbIX, pacwmudpoBaTte cnekTp, npesectu B Word, coenatb onucaHve

Tema 12. NMpurotoBneHne obpasua. MonyueHune cnektpa NMMP B anekTpoHHOM Bupe. O6paboTka AaHHbIX Ha
NnaBM.

MOoHSITME O XMMUYECKOW 1 MarHUTHOW 3KBUBANEHTHOCTM NPOTOHOB. Bribop pacTeoputens. KaptuHa, nonyyaemas "Ha
BbIxog4e" umnynbcHoro AIMP-cnekTpoMeTpa (cnag ceobonHomn nHaykumm). Pabodyas yactoTta cnektpomeTtpa. CtaHaapThl,
OTHOCUTENBbHO KOTOPbIX ONPENensitoTCsl XMMMYeckue caBuru curHanos. MNoarotoska obpasiia 3afaHHOM KOHLEHTpaLuu.
Mony4nTb CNEKTP B aNEKTPOHHOM BUAE, MPOM3BECTM 06paboTKy AaHHbIX, paclmndgpoBaTh cnekTp, npesectu B Word,
clenaTb onucaHue.

Tema 13. UHdbpakpacHas cnekTpockonus. MexaHn3m BO3HUKHOBEHUS! CMEKTPOB, TUMbl KoNlebaHUi, cocTaBHbIe
yacToTbl, 06epTOHa, XapaKTepPUCTUYECKMNE YacToTbl. XapakTepucTmka MHcppakpacHOM Mosochl NOrNOLLLEHUS.

NHdppakpacHas cnektpockonus. MexaHnam BO3HUKHOBEHUSI CNEKTPOB, TWMbl KonebaHwuii, COCTaBHble YacToThl,
06epToHa, XapaKTeprCTUHECKME HacTOTbl.

AKTVBHbIE U HeaKTMBHbIE KonebaHus. Tunbl NpubopoB (0aHO-, AByxNyYeBble Npubopsl, K-Dypbe cnekTpockonus).
XapakTepucTrka nHeppakpacHoi nonocsl nornowexms. ObpaboTka CNeKTPOB.

Tema 14. NMpumMeHeHne n BoO3MOXHOCTU UK-cnekTpockonuu. KayeCTBeHHbIA U KONMUYECTBEHHbIN aHanu3 (Metoabl
pacuerta B KONMYeCTBEHHOM aHanu3e). Cnocobbl NpUrotoBneHns o6pasu,oB.

ObnacTv npUMeHeHNs NHgPaKpPacHo cnekTpockonumn. KayecTBeHHbI U KONMYECTBEHHbI aHann3. MeToankn CbEMKM
CMEeKTPOB, MPUroToBneHne o6pasLos.

MoarotoBka pedoepaTta no TeMe "XapakTepucTuyeckme 4acToTbl B konebaTenbHbIX CNekTpax opraHn4yeckmx 1

3N1EeMEHTOOPraHNYecKnX CoeAMHeHWR " (B COOTBETCTBIM C KIACCOM COeAMHEHNI - KaXaoMy obydaeMomy)

Tema 15. MpuHUUNUanbHbIe cxeMbl NPU60POB. 3HAaKOMCTBO ¢ Npubopom. CneuunanbHbie METOAbl UCCNEA0BAHUA:
MHIMBO, npucraeku audpcpy3HOro orpaxeHus.

MpyHUMNUanbHble cxeMbl NPUBOPOB. VICTOYHMKN n3nydeHus. OnTudeckne cuctemol. MPUEMHUKN N3NyyHeHns.
OnTnyeckme matepuansl. lNpespalleHne nHTepdeporpamMmel B cnekTp. VIHTepdepoMeTp, CoO3aaHHbIi aMePUKaHCKUM
gousrkom Anbbeptom Abpaxamom MaiikenbcoHoM (Hobenesckas npemusi 1907 r.). 3HakomcTBo ¢ MIK-Dypbe
cnekTpomeTpoM IRPrestige-21. 3HakoMCTBO ¢ HasHa4eHneM n pabotoii npuctasok MHMBO v ondogpy3HoOro otpaxeHus.

Tema 16. 3HaKOMCTBO C NporpaMMaMu o6paboTkm CNeKTpanbHbIX AAHHbIX.

KoHkpeTHble nprMepbl NpreMoB 06paboTky CNeKTPOB C MOMOLLbIO NMakeToB NporpamMHoro obecneyeHuns. OcsoeHve
nporpammel 06paboTku cnekTpanbHbIX AaHHbIX IRsolution. Habop doyHKLMiA: -HopManbHbIA pexmnm ckaHMpOBaHMS;
-HenpepblBHbIN pexuM ckaHNpPoBaHUSt; -Pexum ckaHMpoBaHNs ¢ UCMONb30BAHNEM KOPPEKLUM aTMocdepbl; -DPyHKLUS
caMomnarHocTuku; -MyHKLMS aBTOMaTMYECKOro pacno3HaBaHUs MPUCTaBOK.

Tema 17. CbeMKka CcrneKkTpa Bew,ecrea U yctaHoBJ/IeHUe CTPOeHUs No AaHHbIM CNeKkTpa u MOHeKynSlpHOI‘/‘I macce.
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3HakoMCTBO C MeToaamu 1 npuemamm nogrotoskm npob B UK cnektpockonuun. Xuakue npobol (TpeboBHMS K
pacTBopuTensaM, Bblbop KOHLEHTpaLMK, TONWMHA NOrNoLWAatoLWero cnos, NpoBepka KoBeTbl, onpeaeneHne TonweHbl
KtoBeTbl). TBEpable BelwecTBa (CycrneH3nm B Ba3eNMHOBOM Macne, NnéHkn, Tabnetkm ¢ KB, kioBeTbl ¢ anMasHbIMU
okHamu). OcobeHHOCTM ra3oBbix 06pa3LoB. 3anucb CnekTpa BewecTsa, onpeaeneHme napameTpoB Nonoc, nepesos
cnektpa B Word, oTHeceHue nonoc. Vimes 3HayeHne MONEKynsapHOM MaccChl yCTAHOBUTbL CTPOEHME BELLECTBA.

Tema 18. OnpepeneHue aHTanbnun obpasoBaHNUs BOOAOPOLAHONM CBSA3U B accoumare doeHon ? cpoccpopunbHoe
coenuHeHne

Komnnekcbl ¢ BOAOPOAHBIMM CBSI35SIMU B BBICOKOMONEKYNSIPHBIX COEAMHEHUSIX (MONMypeTaHbl, NonnaMuabl,
MONMMOYEBUHbI U T.4.), BAMSIHAE HA (PU3UKO-MEXAHNYECKIME nokasaTtenv. Bo3aMoOXHOCTM NCNoNb30BaHNs!
CNEKTPOCKOMUYECKNX METOA0B ANs ONPefeNeHns sHTanbnuin ceasein. OnpeneneHme napamMeTpoB, ONUCHIBAOLWMNX
KONMYECTBO BOAOPOLHbIX CBA3EM. TUNMYHbIE CNEKTPLI PACTBOPUTENEN B CPeAHEN 1 AanbHEN NHAPpPaKpacHbIX 0bnacTsx.
MprroToBUTL PacTBOPLI AnMeTUndooccuTa (MM Lpyroro aNeKTPOHOAOHOPA) 1 heHona. 3anucaTb CnekTPbl MCXO4HBIX
PacTBOPOB 1 PpacTBOpPa CMECU COeLMHEHWIA. 1o BENMYMHE CABWra nonockl BaNeHTHbIX KonebaHwi ruapoKCuibHOM
rpynmnbl OEHONA OLEHNTb BENMYUHY SHTANbMMN BOLOPOAHON CBS3M.

5. MNepeyeHb yue6HO-MeTOAMYECKOr0O obecnevyeHns s CaMOCTosSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKtOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHWE OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPOii U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKIOYAS:

Mopsaok opraHM3aumn 1 ocyLecTBieHNs obpasoBaTenbHO AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENbHONM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

YcTaB chefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oefepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO YYpeX AeH S
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHbiii yHUBEpCUTET"

JokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMNIMHE (MOAYIO)

DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS M OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS cneayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsasndeMble K OEencTBuAM o6yqa|ou4|/|xcsl,
OEMOHCTPUpPYyEMbIM pe3yibTataM, 3anaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)
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OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

Karanor nuTepatypbl No cnekTpockonuu - hitp://www.ph4s.ru/book_ph_spektroskop.html
nonesHole ccbinkm - hitp://old.kpfu.ru/f7/index.php?id=15

MpuknagHasa nHdppakpacHas (VIK) cnektpockonums -
http://download-book.ru/metody-issledovanija/prikladnaja-infrakrasnaja-ik-spektroskopija

yuebHble nocobus - http://old.kpfu.ru/f7/index.php?id=9
®dunanyeckne metoabl uccnegoBaHns B xummm - http:/lib.mexmat.ru/books/11037

9. MeTognueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaumum

nabopatopHble| MNepen BbinonHeHneM nabopaTopHbIX paboT cnedyeT NOBTOPUTbL Matepuan COOTBETCTBYIOWEN NeKLun
paboTbl 1 U3Y4UTb TEOPETMHECKYIO YacTb METOAMYECKUX YKA3aHWI K AaHHol nabopaTtopHoli paboTe, Ha
OCHOBaHMM 4ero nony4nTb OOMyCK K ee BbINOJIHEHNUIO. Bo Bpems na60paToprlx pa60T BbIMOMHATb
yyebHble 3aaHUS C MaKCUMasbHOM CTEMNEHbIO akTMBHOCTU. BbinonHeHne nabopatopHbix paboT
3aKkaH4MBaeTCs COCTaBNeHNEM OTHeTa C BbIBOAAMM, XapakTepuayowWwmnmMm Nosly4eHHbIA pesynbTar u
3awmTa paboTbl Nepen npenonaBaTenem.
3awwuTta oT4eTa No nabopatopHol paboTe 3ak/o4aeTcs B NpenbsBneHny npenogaBaTenio
NoNy4YyeHHbIX pe3ynbTaTtoB B BUOe ot4eta N AeMOHCTpauun nony4eHHbIX HAaBblKOB B OTBETaxX Ha
BONPOCHI NpenogaBsartens. |_|pl/l chaye oT4yeTa npenonaBatesib MOXeT caenartb YCTHble U MNCbMEHHbIE
3amMevyaHuA, 3a4atb OONONHUTENbHbIE BOMPOCHI, MOMNPOCUTL BbIMONMHUTDL OTAENbHble 3a0aHns, 4acTb
paboTbl UK Beto paboty uennkoM. OT4eT No nabopatopHoit paboTe AOMXEH COCTOSTb U3 CiedyoWwmnx
CTPYKTYPHbIX 3NIEMEHTOB: TUTY/bHbIA NIUCT; Lenb paboThl; ONncaHne 3a8aqun; TeopeTnyeckas 4acTb;
npakThdyeckasa 4actb; aHann3 pe3ynbTaTtoB pa6OTbI; BblBOAbl.
NabopaTtopHasi paboTa cyMTaeTcs NMOMHOCTLIO BBIMOIHEHHON MOCHEe ee 3aWuThl.
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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 ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"®dyHpamMeHTanbHas n npuknagHas xumus" 1 cneynanmsaumm "He NpesyCcMoTPeHo".
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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1.Kapartaeea ®.X. Cnektpockonust AMP B opraHunyeckoin xummn. Yacte 1. Obwas teopus AMP. Xumnueckue copurm 1H
n 13C. [TekcT])/ ®.X.KapaTtaesa, B.B.Knoykos // KazaHb: 3natensctBo KasaHckoro yHusepcuteta, 2013. - 129 c. Pexum
joctyna:
https://shelly.kpfu.ru/e-ksu/docs/F1708660505/SPEKTROSKOPIYa.YaMR.V.ORG..HIMII..Chast.l...New_2013.posl...pdf

2. NNebyxos, B.N. dunamnko-xmMmyeckme MetToabl UCCnenoBaHns [OnekTpoHHbI pecypc] : yuebHuk / B.W. Nlebyxos, A.W.
Okapa, J1.IN. NaBntoyeHkKoBa. - ANeKTPOH. AaH. - CaHkT-MeTepbypr : JlaHb, 2012. - 480 c. Pexxum goctyna:
https://e.lanbook.com/book/4543

JononHuTtenbHas nuteparypa:

1.BepaHuvkos E. A. 3apaum n ynpaxHeHus no AMP-cnekTpockonuu B opraHmyeckoin xumun : [yueb. nocobue] / E.A.
BepaHukos, M.A. KasbiMoBa ; KazaH. roc. yH-T, XuM. uH-T um. A.M. ByTneposa, Hayuy.-obpasosar. ueHTp KasaH. roc.
yH-Ta 'Matepuanbl n TexHonorum XXI Beka' . - Kasanb : [KI'Y], 2007 . ;29.4.1.-2007.-103 ¢

2. CoBpeMeHHble (PU3NKO-XMMUYECKIE METOLbI UCCNENOBAHUS B OPraHNYeckor XuMum : yiebHo-meToanyeckoe nocobve
K cneunpakTukymy no pmanyeckum n prmsmko-xmuMm4ecknm Metogam ncenenosaHuns / Kasas. goegep. yH-T, XvM. UH-T UM.
A. M. ByTtneposa ; [aBT.-cocT.: K.x.H. B. A. Bypunos n gp.] . - KasaHb : [KasaHckwnii yHueepcuteT], 2014 . - 131 c.

3. KneHnuH, B.W. BoicokoMonekynsipHble COeanHEHUsI [OneKTpoHHbIN pecypc] : y4ebHuk / B.A. KnenuH, L.B. denyceHko.
? 9nekTpoH. gaH. ? CaHkT-MeTepbypr : NlaHb, 2013. ? 512 ¢. ? Pexum goctyna: https://e.lanbook.com/book/5842
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

CneumanbHocTb: 04.05.01 - PyHaamMeHTanbHas v NpUKNagHas Xxmmms
Cneuvanusauns: He NpeaycMOTPeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Havana obyyeHus no obpasosatenbHoi nporpamme: 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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