[Iporpamma aucturuivas "®usnyeckue metons! uccienoanus”; 04.03.01 "Xumus".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

Xumraecknid THCTUTYT UM. A.M. ByTnepoa

&

=

ry

=

- o

4
£
4

e

A0t RAREINOAIO
j'\-ﬁ i = igepekgop no obpasoeatensHoOM AEATENLHOCTH KPY
RO

ARt i
o AT OBa 7
g i ik /

17 dpeepana 2023 .

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI
dusnyeckne METOJbI UCCJICNOBAHUA

Hanpasnenue nogrorosku: 04.03.01 - Xumus

IIpocduis noaroToBKM: XuMust

KBanmdukanus BbITyCKHUKA: OaKanaBp

dopma 0byueHust:_0YHOoe

SI3bIk OOyUEeHUS: PYyCCKUIA

T'on Havana oOy4eHus o oOpa3oBarenbHOi nporpamme: 2023

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



[Iporpamma aucturuiuas "®usnyeckue metoas! uccienoanus”; 04.03.01 "Xumus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy IrcIMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (JoueHTt) Bypuios B.A. (kadenpa opranmueckoi 1 MeJUIMHCKOM
XuMuH, XuMudeckuil tHCTuTyT UM. A.M. Bytieposa), Vladimir.Burilov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHAJIM3UPOBATh U MHTEPIPETUPOBATh PE3YJIbTAThl XUMHUECKUX SKCIIEPUMEHTOB,

HAOJTIO/IEHUI U U3MEpPEeHUI

OIIK-4 CriocoOeH TIaHNpoBaTh padOTHl XMMHUUECKOH HAIllpaBJIeHHOCTH, 00padaThiBaTh 1
MHTEPIPETUPOBATH MOJTyYEHHbIE PE3YJIbTATHI C MCIIOJIb30BAaHUEM TEOPETUIECKMX 3HAHWI 1
MPaKTHYECKUX HaBBIKOB PELIEHHsI MaTEMAaTUIECKHX U (PM3UYECKUX 3a1aq

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

OCHOBBI TCOPHU U MTPAKTHUKH UCITIOJIb30BAHUA BasKHEMIIMX (1)1/131/1‘{GCKI/IX METOAOB JIA pEHICHUA XUMHWYCCKUX npo6neM;

MIPUHIIMITB YCTPOUCTBA (OJIOK-CXeMy) JIIoOOoro (hbU3HMIEcKoro mpuoopa.

HoykeH ymeTh:
MPaBIIILHO BHIOPATh METO[] WJIH TPYIIITY METOJOB JIJISl PEIiCHHs] TOW MM UHOM XMMUYECKOH 3a/1a9H;
JloJDkeH BIageTs:

HaBBIKAMM aHAJIN3a TOHKOH CTPYKTYpbl COEMHEHHN, TMHAMUKY BHYTPU- U MEKXMOJIEKYJISIPHBIX TIPEBPAIIEHUI Ha OCHOBE
JaHHBIX COOTBETCTBYIOILINX METO/IOB.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

Hcnonp3oBaTh CBOM 3HAHUSA Ha IMPAKTHUKE

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJioueHa B paszaen "b1.0.19 ducuumunsl (Moaysu)" OCHOBHOW MpodecCHOHATLHON
obpazoBarenbHOH rporpammbl 04.03.01 "Xumus (Xumust)" 1 oTHOCUTCS K 00s13arenbHoi yacti OITOIT BO.

OcBauBaetcs Ha 4 Kypce B 8 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aomuxcs ¢ Npeno/jaaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

O61m1asi TPyIOEMKOCTh AUCIUTUIMHBI COCTABIIsAET 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 qaca(oB).

KonrtakTtHas padora - 66 yaca(oB), B TOM YHCJIe JIEKIIUK - 36 Jaca(OB), mpakTHyeckue 3aHATUs - 30 yaca(oB), JabopaTopHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 42 vaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: K3aMeH B § cemecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIAaH KOHTAKTHOM U CAMOCTOATEJbHO PAa0OThI 0 JUCHUILIHHE (MO/IYJIIO)

3AE
Crpanuna 3 u3 13. IEl YHH



[Iporpamma aucturuiuas "®usnyeckue metoas! uccienoanus”; 04.03.01 "Xumus".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. OOwmas xapakreprucTuKa (hPU3MUECKUX U
XMMHYECKMX METOJIOB MCCIIEOBAHNS CTPOCHUS

1. 8 6 0 2 0 0 0 0
MOJIEKYJT (BEILIECTBA).

2. [Tema 2. MeTosl Macc-CIIEKTPOMETPHUH. 8 6 0 6 0 0 0 10

3 g(;,_}w}fl) 3. MeToapl MarHuTHOro pezoHanca (IMP, ] 6 0 6 0 0 0 0

4. ;Féﬁa;}.(l;/[é:;onm KOJIe0aTeIbHOW CIIEKTPOCKOIUU ] 4 0 4 0 0 0 10
Tema 5. MeTozbl 3JIEKTPOHHON CHEKTPOCKONUU
(criektpockonusi B Y® u Bugumoi obmactu,poTo-

3. U PEHTI€HOIJIEKTPOHHAS CIIEKTPOCKOIHUS). 8 6 0 4 0 0 0 0
Tema 6. KoMIuiekcHOE UCIIOJIb30BAaHNE

6. (pMBIMYECKIX METOMOB I U3yUCHUS CTPYKTYPHI U 3 6 0 4 0 0 0 2

PEaKIMOHHON CIIOCOOHOCTU COEIMHEHUI B Pa3HbIX
COCTOSIHUSIX.

Tema 7. KontponbHas padora: YcraHOB/IEHHE

7 |CTPYKTYPBI OPraHHYEeCKOro COeIMHEHH 10 IAHHBIM| ¢ > 0 4 0 0 0 0
(pUBUYECKIX METOIOB HCCIICIOBAHMS.
I1Toro 36 0 30 0 0 0 42
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. O61as xapakTepUuCTHKA (PU3HYECKUX H XUMHY€ECKHX METOI0B HCCJIeJOBAHUS CTPOEHHUS MOJIEKY.JT
(BemrecTBa).

HpI/IHHI/IHI/IaﬂbHaH CXE€Ma U3y4YceHUusd CI)I/ISI/I‘{CCKI/IX CBOWICTB 1 Yepe3 HUX MapaMeTpOB CTPOCHUSA OTACIbHBIX COCHHHCHI/IITIZ Teopus
METOaa; Cl)PI3I/I'—[CCKPIf7I IKCIICPUMEHT (CI)I/I3I/I‘-ICCKOC BO3HeﬁCTBHC Ha BEIIECTBO KAKUM-TO UCTOUYHUKOM SHEPIruu, UBMEPEHUE
OTKJIMKA BE€UIECTBA Ha 9TO BO3H€ﬁCTBHe; BblJava I/IHCl)OpMaLII/II/I HCCJIEO0BATEIIIO Tu COOTBETCTBYIOIINE OJIOKH (1)I/I3I/I'-ICCKI/IX
HpI/I60p0B); HUHTEPpHpETAllvA NOJTYUYEHHBIX PE3YJIbTATOB B paMKax q)I/I3I/I'-IeCKI/IX 3aKOHOB, I'MIIOTE3 U T.I1.; CDABHEHUE
HU3MEPEHHBIX XapaKTEPUCTUK C PACCUYUTAHHBIMU JI PA3JIMYHBIX MOHCJ’[Cﬁ, POJIb 9BM.

Knaccndukanus ¢pusnuecknx METOIOB; 1O THITY BO3/IEWCTBHUS HA BEIECTBO, THITY U3yYaeMbIX CBOICTB, XapaKTepy pelaeMbIX
CTPYKTYPHBIX 3aJa4, TEXHHTUYECKUM BO3MOKHOCTSIM U T.J. IIOHSATHE O XapaKTepUCTHYECKOM BPEMEHH METO/a,
YyBCTBUTEJBHOCTH, pa3peramoleid ciocooHocTr npudopa. Creryanu3anys 1 HHTerpanys (GU3HIeCKUX METOAOB, 00JIACTH UX
NpUMeHeHUs. BO3MOKHOCTH COBPEMEHHBIX (PU3MUYECKHX METOJOB NP M3YUYSHHH PEAKIMOHHOH CIIOCOOHOCTH XUMHUYECKHUX
coeVHEeHNH (yJIaBIMBaHUE U yCTAaHOBJICHNE CTPOCHHSI MHTEPMEANATOB, KOHTPOJIb PABHOBECHIA, TOTyUeHNE KHHETUIECKUX
XapaKTepUCTUK XUMUYECKHUX IPOLIECCOB U T.1.).

Tema 2. MeToabl MacC-CIEKTPOMETPHH.

MeTtoapl Macc-CIEKTPOMETPHHN KaK OCHOBA yCTAHOBJIEHHS COCTABa BEIIECTBA, €r0 TOYHOIN MOJIEKYJISIPHOI Macchl, ()parMeHTOB
CTPOEHM S, TOTEHINAJIOB (SHEPTUii) NOHM3ALMHN U APYTHUX (PU3UUECKHX M (PU3NKO-XUMUIECKUX XaPAKTEPUCTUK BEIIECTBA.
Puznueckre 0CHOBBI IPoOLIEcca Macc-CIEKTpOMeTpIueckoro pacnaga. Craaus NOHU3ALWH, MK MOJIEKYJIIPHOTO HOHA U
M30TOMHBIE MMKH. A30THOE MpaBwJIo. [Tokazaresr HeHaCHIIEHHOCTH 1O Bojopoy. Pacuer conepsxanus nzorona 13C B
npuposHoM obpasie. Bpyrro-dopmyna. OCHOBHBIE HAapaBJIeHUs (PparMEeHTALMH - IIPOYHOCTh XUMUYECKUX CBSI3el, BBIOPOC
MaKCHUMAJIbHOTO aJTKWJIBHOTO paJyKaia, KOHLETIIUS JOKAJIM3AlUH 3aps/ia M HECIIapEeHHOTO 3JIEKTPOHA BHIOPOCH! MaJIbIX
MOJIEKYJI, OpTO-3(PHEKT, XapaKTEPUCTHIHbIE OCKOJIOUHBIE MUKH. . CKeJIeTHbIe NeperpynnupoBKH, EperpyNupOBKH
Mak-Jlapdeptu

MeTo/1bl HOHU3ALIMY - JIEKTPOHHBIN yAap, (POTOMOHMU3ALMSA, MIOHU3ALMS JIEKTPUUECKUM TI0JIeM, XMMUYecKash HOHU3aLu,
MOBEPXHOCTHAs1 MoHM3a1ms. Diekrpocnpeir, MALDI. Pa3nenenue u peructpanys noHoB. THUIBI Macc-CIIEKTPOMETPOB.
XapakTep KcrepuMeHToB. TanaeMHas Macc-criekTpomeTpus. IlpakTiueckue mpueMsl pacinpoBKU MacC-CIIEKTPOB
(OCHOBHBIE KJIaCChl OPraHUYECKUX COETMHEHHIA).

Tema 3. MeToabl MarHutHoro pesonanca (AMP, JI1IP).

dusmyecKkre OCHOBHI METOOOB. MarHnutHble MOMEHTBI AP U JIEKTPOHOB. HOBGJI@HI/IC MAarHuTUOAKTHUBHBIX YaCTHUIl BO
BHEITHEM MAarHUTHOM I10Jie. 3eeMaHOBCKOe pacuierieH1ue ypOBHeﬁ, BonpnmanoBckoe pacnpeicjicHue CliIMHOB A1E€p U
IJICKTPOHOB. H@pﬁXO)II)I MEXKAY, YPOBHAMMU, YCIOBUA AACPHOIO MArHUTHOI'O U 9JIEKTPOHHOI'O MapaMarHUTHOIO PE30HaHCa.

Peanuzanus ycinoBuii siiepHOro MarHUTHOTo pe3oHaHca. [IpuHiunuansHas 6;10k-cxema SIMP-cniekTpomeTpa cTallmoHapHOTO
TUna 1 umiysiscHoro ®ypse-cnekrpomerpa IMP. TexHuka u METOAMKA IKCIIEPUMEHTA.

O6mmmit Bup criektpa SIMP u ero 0630pHbIi aHa3. YKCI0 cUrHAJIOB, UX GOpMa, MOJTOKEHUE B CIIEKTPe, UHTEHCHBHOCTb.
XMMUYECKHI CABUT, CIIMH-CITMHOBOE PacIIeIVIeHNe, BpeMeHa IPO/I0IbHOM U MonepeyHol pesakcayi. [IpiveneHne B XuMun
cnektpockonuu AMP H1. CTpykTypHBIil aHaIM3 WHIUBUIYaJIbHBIX COEIMHEHUIA, TOHOPHO-AKIIENTOPHBIX U H-KOMIUIEKCOB,
XHpalbHBIX MoJieKyIl. KommaecTBeHHBIN aHamm3 cMecu. M3ydeHne ObICTpO MPOTEKAOIMX MPOLECCOB (XUMUIECKUI 0OMEH
s7ep, BHyTpeHHee BpaieHne). OOHapyXeHHe U XapaKTepHCTUKA CTPYKTYPbl MHTEPMEANATOB B XMMHUECKUX PEaKLIMAX
(kapOOKaTHOHBI, MOHHBIE TIAPHI ¥ T.11.). OnpefesieHre TEPMOANHAMIYECKMX XapaKTePUCTUK XUMUIECKIX PEaKIHN.

[IpumMeHeHue B CTPYKTYPHO-aHATUTHUYECKHX LIEJISIX CHEKTPOCKOIMU MarHUTHOTO pe3oHaHca Ha sapax 13C, 31P, 19F, 77Se u
ap.

Peanmzanus ycnoBuil 31eKTPOHHOTO MTapaMarHUTHOTO (CITIMHOBOTO) pe30oHaHca. TeXHUKa 1 SKCIiepUMEeHTaIbHbIE METOAMKHI
criektpockonu DIIP. ®opma curnana.llonoxkeHne pe30HAHCHOTO cUTHaJIA M 2-(hakTOp B N30TPOITHBIX M AHU30TPOITHBIX
crcTeMax.DJIeKTPOH-AEPHOE B3aMMO/IEICTBHUE U CBEPXTOHKAsA CTPYKTypa criekrpa IIIP.

[Ipumenenue cnekrpockonuu DIIP B Xumuu: CTpyKTypHbIE M KUHETUYECKUE UCcciieJoBaHus. VI3yueHne 31eKTPOHHOM U
MPOCTPAHCTBEHHOM CTPYKTYpPbl KOOPAMHALIMOHHBIX COEAMHEHUH, PaIMKAJIOB ¥ MOH-PAIMKAJIOB; XapaKTePUCTHUKA
IIapaMarHUTHBIX LIEHTPOB B TBEPABIX CHCTEMAaX U T.II. MI3yueHue BO30YKJEHHBIX TPUIUIETHBIX COCTOSIHUI, CONbBATUPOBAHHBIX
3JIEKTPOHOB U T.1. OOHapyKeHHe B pearnpyoLieil cucteMe napaMarHUTHBIX LIEHTPOB, MX MAeHTH(UKanus, HabmoAeHus 3a
MU3MEHEHHEM KOHIIEHTPAIUi BO BPEMEHH, METO/Ibl CIMHOBBIX METOK U CITMHOBBIX JIOBYILIEK, MAaTPUUIHAS U30JISALMS KaK IIPHEMBbI
U3Yy4YeHMs] KHHETUKH 1 MEXaHU3MOB TEPMUYECKUX, (DOTOXUMHUUYECKHX, PaIUALIIOHHBIX, OMOXMMIYECKHUX PEaKLH.

Tema 4. MeToab! koJedaTeabHoil cnekTpockonuu (MK u KPC).

TCOPETI/ILICCKI/IE OCHOBEHI K0JIeOaTeIbHOM CIICKTPOCKOINH.

CumMeTprsi MOJIEKYJI M HOPMaJIbHBIX KoJieOaHui. Kinaccudukaims HopMaibHbeIX KojieOaHuid. OCHOBHbIE, WU
(byHIaMEHTaNIbHBIE N10JI0CHI, 00SPTOHBI, HOPMAIBHBIX KoJieOaHui. OCHOBHBIE, WM (PyHIaMEHTAaIbHBIE TI0JIOCHI, OOEPTOHB,
COCTaBHBIE U Pa3HOCTHbIE MOJIOCH. VIHTEHCMBHOCTH KosieOanuii. @opma mosiocst. [IpaBuia ot6opa. Pesonanc ®epmu. DdexTs
KPHUCTAJUIMYHOCTH.

XapakTepucTHuecKue 4acToThl. KoHLenus rpynnoBeIx KojiebaHui, ee JOCTOMHCTBA M HeJjocTaTKy. Baxknelime odnactu
KoJsieGaTeNIbHBIX CIIEKTPOB (0O30pHBIN aHAJIN3).

[punmrs! yerpoiicta u aeiicteus UK-criekTpomMeTpos.

SAEKTPOHHBH
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dypoe-ciekTpockomnus. Xapaktep u nojaroroka oopasuos. [Ipumenenne K- u KPC-criekTpockonuy B XUMuH.
CTpyKTypHO-TPYIIIOBOH aHAJIM3 HA OCHOBE JAAHHBIX KaJOro MeTozia

(UK- n KPC-) noposHs, BeiBoAbI u3 conocraienus K- u KP-cekTpoB 0oTHOCUTENTbBHO CUMMETPUM M TOHKUX aCTIEKTOB
CTPOEHHS MOJIEKYJI.

Upentudukaius cTpykTypbl (061acTh "oTnevyarka najiblieB", KoneOaHusi (PyHKIMOHATBHBIX TPYIIT U OTJEJIbHBIX CTPYKTYPHBIX
(pparmeHTOB, KaueCTBEHHBII M KOJIMUECTBEHHBIN aHAIN3 MHOTOKOMIIOHEHTHBIX CMECEH, XapaKkTep 1 CTeNeHb KOOPANHAIINN
JIMTaHJOB B YCTOWYMBBIX KOMILIEKCAX U T.I1.). MccienoBaHe MpoCTpaHCTBEHHON CTPYKTYPBI MOJIEKy I (hopma, CHMMETpH,
reoMeTpuvecKast U30Mepusi, KOH(POPMALMOHHBIN aHAIN3). AHAIN3 BHYTPUMOJIEKY ISIPHBIX JIEKTPOHHBIX B3aUMO/IEHCTBUM

(3¢ dexT nomnst, 3pPeKTh CONPSIKEHUS U T.1I.), XapaKTEPUCTHKA TUIMOIBHBIX MOMEHTOB U MOJIIPIIYEMOCTEN OTACITBHBIX CBS3EH,
(pparmenToB u T.71.

HaxoxieHre CUIOBBIX MOJIER MOJIEKYJIbI, KOPPEJISILIUK, CUIIOBBIX IOCTOSIHHBIX C JPYTMMHU MapaMaTpaMy M CBOMCTBAMU
MOJIEKYJL.

Hcnonb3oBanue (I)yHIIaMCHTaJIbeIX HacToT JIA pacdyeTa KoJie0aTeTbHBIX BKJIaZIOB B TEPMOJANHAMUYIECKUE (byHKLII/II/I.

HccnepoBanue MeXMOIEKYISIPHBIX B3aUMOAEUCTBUI (KOMIUIEKCHI C BOJOPOAHON CBSI3bI0, KOMIUIEKCHI C IIEPEHOCOM 3apsija,
coJibBaTallMOHHbIE 3(PPEKThI, KOOPAUHAIIMOHHBIN KaTaIu3 U T.11.).

I/ICCJIC,IIOBEIHI/IH paBHOBCCI/Iﬁ. Kunetnueckue HCCIIEAOBAHUA.

Tema 5. MeToabI 3JIeKTPOHHOI CIEKTPOCKONAH (cieKTpockonusi B Y® u BuauMoii ooactu,poro- u
PEHTreHO03JeKTPOHHAS CIEKTPO0CKOMusI).

MeTonpl 3JIEKTPOHHOH CIIEKTPOCKONUH (CIIeKTpocKorusi B Y® 1 BUAUMON 001acTH, (POTO- U PEHTICHO SJIEKTPOHHAS
CTIEKTPOCKOIIVSI, PEHTTeHOBCKas (hTyOpeceHTHAas! CIIEKTPOCKOITH)

DJIEKTPOHHbIE COCTOSIHUS MOJIEKYJI, UX SHEPrusl, BOJTHOBBIE (DYHKLIUH, MYJIbTUIUIETHOCTD, BpeMsl KU3HU. CUMMeETpUs U
HOMEHKJIaTypa JIEKTPOHHBIX COCTOSTHUM.

Ipotiecchl IEpexo 0B MEXK 1y JMEKTPOHHBIMU COCTOSIHUSAMMU (aGCOpOLUs v IMUCCHS B BUIUMON U Y O 001aCTsIX), UX
KJIaccupUKaIs, MpaBuiIa 0Toopa U HAPYIICHUs 3allPETOB.

[Iporeccsl OTphIBa JAEKTPOHA OT MOJIEKYJIBl (MOHU3AIMS, ypaBHEeHHE (hoTo3(peKkTa); Mprpoa CIEKTPOB: (POTOINEKTPOHHOTO,
PEHTI€HO3JIEKTPOHHOT0, PEHTIeHOBCKOM hityopectieHIni. O030pHBIN aHAIN3 SJIEKTPOHHBIX CIIEKTPOB.

TexHUKA U METOMKH JIEKTPOHHOU (a0COPOIMOHHO#) crieKTpockonuu. [ToaroToBka 00pasios.
[IpunimnuanbHas cxema (POTOIIEKTPOHHOTO CIIEKTPOMETPA, OCHOBHBIE Y3JIbI, METOJHKA [TPOBEICHNUSI SKCIIEPHMEHTA.

[IpumeHeHNe JEKTPOHHBIX CIIEKTPOB; CTPYKTYPHO-CHEKTPAIbHbBIE KOPPEISILINN; KaYeCTBEHHBIN U KOJIMUECTBEHHBIN aHAIN3;
M3y4eHNe BHYTPUMOJIEKYJISIPHBIX JIEKTPOHHBIX B3aMMOAEHCTBUH (P,p-, P,P-CONPSIKEHHbIE CUCTEMBI; KOOPANHAIIMOOHBIE
COEMHEHU U T.11.); aHAIU3 IPOCTPAHCTBEHHOMN CTPYKTYPBHI, OIIEHKa JBYTPaHHbIX YIJIOB; UCCIIEJOBAHNE MEKMOJIEKYJISPHBIX
B3aumoiericTBuii (o6pazoBanne H-komrmekcos u KI13, conpBaranyonHsie 3¢ (EKTH U T.11.); U3yUYeHHEe KHHETUKU 1
TEepMOJIMHAMUKN XUMHUYECKUX TTPOIIECCOB (KMCIOTHO-OCHOBHBIE PABHOBECH S, TAYTOMEPHS U T.I1.), OOHAPYKEHHE U
XapaKTepHCTHUKA CTPYKTYPBl HHTEPMEANATOB; aHAJIM3 JIEKTPOHHON CTPYKTYPBI BO30YK/IEHHBIX COCTOSIHMI, MCCIIeIOBaHNE
MEXaHU3MOB (POTOXMMHUYECKHX PEaKIunil.

OcHOBHbIE NTPHUEMBI aHaAM3a (DOTOIEKTPOHHBIX CHEKTPOB. IloyioxkeHne Motoc, MX MHTEHCUBHOCTD, (popma. Teopema KynmeHca
KaK MOCT MEX]y TeOpHel 1 sKcrepuMeHTOM. [ToHsATHe 0 BepTUKAIbHBIX M aAUa0aTHIeCKUX MOTEHIUAIAX HOHU3ALMH.

ITpumeHnenue BakyyMHOU Y ®P- (pOTO3/IEKTPOHHOMN CIIEKTPOCKONMY B XMMUU: ONIPEJE/ICHNE SHEPTUN U CUMMETPUU 3aHATHIX
MOJIEKYJISIPHBIX OpOUTalIel; KOIMYECTBEHHAs! XapaKTepUCTHKa 3(h(PEeKTOB BHYTPUMOJIEKYJISIPHBIX 3JIEKTPOHHBIX
B3aMMOJEUCTBUI (p,p -, d,p~, n,n-, .pp-B3aMO/EIICTBI; CONMPSKEHUE "Uepe3 CBA3b" U "uepe3 MPOCTPAHCTBO"); BIMSHUE
0COOEHHOCTEH MPOCTPAHCTBEHHOM CTPYKTYPhI MOJIEKYJT (TNTIOCKOCTHOCTh-HETIIIOCKOCTHOCTD, KOH(POPMAIMOHHAS OTHOPOJHOCTD
WA HEOJHOPOJHOCTD U T.II.).

Tema 6. KoMiuiekcHOe HCNOJIb30BaHue hU3HYeCKAX METO/IOB VIS H3YYEHHSI CTPYKTYPHI U PeaKIMOHHOT
CNOCOOHOCTH COeJUHEHHIT B PAa3HbIX COCTOSTHHUAX.

KowmrmuiekcHoe ncnosib3oBaHue CI)I/I3I/I‘-IGCKI/IX METOMAOB Ui U3YUYCHUA CTPYKTYPhI U peaKL[I/IOHHOﬁ CIIOCOOHOCTH COC,HI/IHGHI/Iﬁ B
Pa3HbIX COCTOAHUAX.

Crienmasnuzanys 1 uHTerpanus (GU3MYecKuX METOI0B, 00IACTH UX MTPUMEHeHHs. Pa3yMHble BapUaHTHI MOCIIEI0BATEILHOCTH
WCTIOJIb30BAaHUS (PU3NIECKUX METOJOB JJIS PEIIeHUs] CTPYKTYPHBIX 33/1a4 Pa3HOro IUIaHa C yYeTOM arperaTHOrO COCTOSTHHS
BelllecTB (MIeHTU(UKAIINS COSAMHEHNH, YCTAHOBJICHUE CTPOSHMS TICEB/IOKECTKUX U JIAOWIBHBIX COETMHEHUH, KOH(UTYpalvu,
KOH(POPMAIMOHHBIA aHAJN3, XaPaKTEPUCTUKHU JIEKTPOHHOTO paclpe/ie/ieHrs], aHah3 cMeceil).

B03MOKHOCTH COBPEMEHHBIX (PU3NYECKUX METOAOB MPU N3yYEHUH PEAKLIMOHHON CIIOCOOHOCTH XMMHUYECKUX COCIMHEHHUN
(ynaBnMBaHME U YCTAHOBJICHUE CTPOCHUS MHTEPMEUATOB, KOHTPOJIb PABHOBECHUH, ITOJyYeHNE KUHETHYECKUX XapaKTePUCTHK
XMMUYECKUX IMPOLECCOB U T.J.).

Tema 7. KontpoJabHasi pa6oTa: Y cTanoB/JeHHe CTPYKTYPbI OPraHNYECKOro coeqNHEHHs 10 JaHHbIM (PH3HYeCKHX
MeTO/A0B HccJieJOBaHus.

SAEKTPOHHBH
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Pacumgpposka AMP-criekTpoB OpraHMYecKUX coeIMHeHUA. AHAIM3 MacC-ClIEKTPOB OPraHUYEeCKUX COeIMHEHU.
YcraHoBeHUe PUHAIEKHOCTH OPraHUUECKOro COeJMHEHUs K Kilaccy opraHnueckux coeaunenuii no MK-cnekrpam. Pacuer
OCHOBHBIX MapamMeTpoB Mo Y O-crekTpaM COeAMHEHU.

KomrnekcHas 3aaya: yCTaHOBJIEHUE CTPYKTYpPbl OPraHMUYECKOro coeauHenus no mace-, UK-, VP-, AMP cnekrpam.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS 10
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOACTBE NperofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosTesnbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOCHHE OTIEIIBHBIX TeM (pa3zieioB) TUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKpeIIeHNue 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalyst CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsnok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJUaINTeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEpXK/IEH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucreperBa obpazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHUN"

VcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkck i)
(penepanpubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCHHUILINHE (MOIYJIIO0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILINHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHae OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLIMI [IAHUPYEMbIM pe3yJIbTaTaM 00yUYeHHs M0 JUCHUILTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTY KOMITETEHITH;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH T10 AUCLUILIMHE (MOJYJIO);

- ONIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMUS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISUCTBUSIM 00YYAIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3InIHBIX THIIOB.

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILJIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHI, HEOOXOAMMON JIJIsI OCBOEHHUSI U CIUILIMHBI (MO 1yJIsl)

OcBoeHre QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3ydeHne OCHOBHOM 1 JIOMOTHUTELHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IC - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,IlaTCHfIMI/I;

- B evatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMH IOJIb30BaHus HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTEYaTHBIX U3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emruisipa (st odydatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3eMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

SAEKTPOHHBH
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Baza gaHHBIX XapaKTepUCTUK XMMUYECKUX coequHeHnH - http://nmrshiftdb.nmr.uni-koeln.de
basza xummnueckux v (pU3NKO-XUMHUYECKUX CBOMCTB coequHenuid, 2013 - http://chemeo.com
Marepuansl Kypca st cryaeHToB dakyibTeTa MoJieKyisspHol u Ouonorndeckoit pusuku MPTH, 2012 - http://lectoriy.mipt.ru/

Marepuans! kypca ?®@u3ndecKie METOIbI UCCIIeJOBAHUS MAKPOMOJIEKYJT 1 OMOJIOTHUYECKUX OOBEKTOB? IS CTYJEHTOB
CapaToBCKOro rocyaapcTBeHHoro yuupepcurera, 2012. - http://optics.sgu.ru/library/education/structurestudy

CriektpasbHast 6a3a JaHHBIX OpraHuyeckux coepunenui, 2012 - http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

9. MeToaundyecKne YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).

IMPaKTUYIECKUE
3aHATHA

Lenb ceMUHAPCKUX 3aHSATUH - IPUBUTH CTYAEHTAM HABBIKM CAMOCTOSITEILHOTO U3YUeHHUs TEM Kypca, B TOM YuCiie
WCTIOJIb30BAHUS YI€OHOMU, CITPAaBOYHOM, METOINYECKON, OCHOBHOW M JJOTIOIHUTEIbHOM JTUTEpaTypsl. TemMaTika u
00beM 3a/1a4, BHIHOCUMBIX Ha CEMHHAPBI WU MOJHOCTBIO 151 CAMOCTOSATENIBHOTO U3YUeHHUsl, OTNPeIeIsIoTCs
kadeapoit. Ha cemuHapckue 3aHATHSI BBIHOCSATCS pa3/elibl, yriyOssionye n3y4eHne COOTBETCTBYIOINX TEM
JIEKIIUI.

€aMoCTOSI-
TeJIbHas paboTa

aAMOCTOATE/IbHAA pa60Ta Py U3YYCHUUN JUCHUIUIMH BKJIIOYACT: - YTCHHUE CTYACHTAMU peKOMCHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUUCCKOI'O MaTepHraia JUCHUIIIUHLL, - 3HAKOMCTBO C I/IHTepHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM Cl)OpMaM KOHTPOJIA (TCCTBI, KOHTPOJIbHBIE pa60TbI, KOJ'[J'IOKBI/IyM])I); - BBITIIOJIHCHUEC
KOHTPOJIbHBIX pa60T; - NIOATOTOBKY OTBETOB Ha BOITPOCHI 1O PA3JIMYHBIM TEMaM JUCHUITJIMHBI B TOU
I0CJI€A0BATCIIbHOCTH, B KaKoW OHM MMpeaCTaBJICHBI.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3K3aMeH DK3aMeH IPOBOAUTCS Yallle BCETo [0 BCEM pasjesaM U3y4aeMoro Kypca. Llesbio 3k3amMeHa sABIgeTcs
(bopmupoBaHue y cTyIeHTa HaBBIKOB aHAJTN3a TEOPETHUYECKUX U MPAKTHUECKUX 3HAHUI HAa OCHOBE
CaMOCTOSITEJILHOTO N3y4YeHHs] y4eOHOW M Hay4YHOH JiuTepaTyphl. Ha 9K3amMeH BBIHOCSATCS Yallle BCEro KpyItHble
TEOPETUYECKHE BOTIPOCH. B OTIEJIBHBIX CIIy4asix BOIPOCHI, CBSI3aHHbIE C peajn3alyei MpakTuieckux 3a1ad. Ot
CTyJleHTa TpedyeTcs:

- BJIajieHHe U3y4YeHHBIM B X0Jie Y4eOHOro mpoliecca MaTeprualioM, OTHOCSAIIMMCS K paccMaTpyuBaeMbIM
rpobyiemMam;

- 3HAHME Pa3HBIX TOYEK 3PEHHUs [0 COOTBETCTBYIOIIEH IpodJieMe, yMEHUE COOCTABIATh UX MEXy COOOH;

- yriyOieHHble 3HaHUS, IOJTyYeHHBIE TTPY ITOMOIIM HCTIOIb30BaHMS AOTIOJHUTENBHBIX MaTEPUAJIOB TIPH
TIOAATOTOBKE K 3aHSATHIO;

- HaJIMYMe COOCTBEHHOTO MHEHHUS 110 00CYK/IaEMBIM BOITPOCAM U YMEHHUE ero apryMeHTHPOBaTb.

DK3aMeH - 3TO He TOJILKO (hopMa KOHTPOJIsI, HO M METOI, YIJTyOJIeHu s, 3aKpeTUIeHnsI 3HaHUH cTyleHToB. Ero
3aj1a4a - 10OUThCs Oojiee IITyOOKOro OHUMAHUA CTYJEHTOM OIpeIeIeHHOTO MaTepyaa, IpoOyIuTh y CTyIeHTa
CTPEMJIEHHE K UTEHUIO JIOTIOJHUTEILHOM JINTEPaTypHI.

INoaroroBka k 9K3aMeHy HAUMHAETCSI C KOHCYJIBTAIUY ITpero/iaBaTeis, Ha KOTOPOi OH pa3bsCHSET TEMATUKY
OT/IEJILHBIX pa3/ieJioB, BHI3BABIIKX y CTY/ISHTOB ONpe/esIeHHbIE 3aTPYAHEHHS C TIOHUMaHUEM, PEKOMEHIYeT
JIMTEpaTypy Ul U3y4eHUs U 00bsICHSET ITPOLielypy POBeIeH!s 9Kk3aMeHa. Ha caMocTosITeNIbHYI0 TIOITOTOBKY K
9K3aMeHy CTYJIeHTY OTBoAMTCs 1-2 Hepenu. MeTonuueckue yka3aHus JOJDKHBI IOMOYb CTY/IEHTaM
LieJIeHaIpaBJIeHHO OPraHU30BaTh paboTy MO OBJIAJICHUIO MaTEPUAJIOM U €ro 3alloMUHaHMI0. [Ipu MoAroToBKe K
9K3aMeHy CJIeyeT, IPexke BCEro, IpOCMOTPETh KOHCIEKTHI JIEKLIUH 1 IPAKTUYECKHUX 3aHATUI U OTMETHTh B HUX
BOIPOCHI, HanboJiee CII0KHBIE IS TOHUMaHus1. Takue BOIpockl TPeOYIOT He MPOCTO 3allOMUHAHUS MaTepraa, a
IIpeanoJaramoT 6oJiee riy0oKoe HOHUMAaHUE CTYJEHTOM CYLIHOCTH paccMaTpuBaeMsbIX spjeHuil. Eciu kakue-To
BOIIPOCHI BEIHECEHB! ITPENoaBaTesieM Ha CaMOCTOSATEIbHOE U3yUeHHUE, CIelyeT OOpaTUThCS K y4eOHOM
JIMTEepaType, peKOMEHJOBAaHHOI IPEerojaBaTesieM B KauecTBe NICTOYHHKA CBE/ICHUI.

SK3aMeH NpoBOAUTCs B hOpMe MHIVBUAYAIBHON Oece bl PernojaBaTest ¢ KaxapiM cTyaeHToM. OObYHO
TIperno/iaBaTesb 3a/jaeT HECKOJIbKO KPAaTKUX KOHKPETHBIX BOIPOCOB, TIO3BOJISIONIMX BBISICHUTh CTEIEHb
HOZITOTOBJIEHHOCTH CTYJIEHTa K 9K3aMeHy. [lanee 6osee nogpoOHO oOcyxaaeTcs KaKkas-JI100 CTOPOHa TOrO W
WHOTO BOIPOCA, YTO MO3BOJISIET OLIEHUTh YPOBEHb NOHMMaHUs. [1o uToram sx3amMeHa BbICTaBIISIETCS

1 depeHMpoBaHHast OLIEHKa. DK3aMeH MPOBOJAT B Yachl, IPElyCMOTPEHHBIE KaleHAAPHBIM TUIAHOM
AyIUTOPHBIX 3aHSTHH.

10. Tlepeyenbr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
1o JUCIHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBbIX IIPU OCYIIECTBICHUH 00pa30BaTEIbHOTO MPOIIECCa MO TUCIUILTIHE
(MomyII0), BKJIIOYAs MepeyueHb POrpaMMHOr0o oOecrieueHns: 1 MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeILHOTO TIPOIIECCa IO JUCIUILTAHE (MOYJTO) BKIIIOUAET B ce0s CIIeqyIoNIne
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITHIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUEHHsI K ceTr "VIHTepHeT" 1 obecriedeHneM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM pabOTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.
KommnbloTepHBIit Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

3AE
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;
- IPUMEHEHHE JIUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadr MH(GOpPMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvalolerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHbI /15 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, TPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIaJaMH U 3aIIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHu3alUK KOJUIEKTUBHOM paboThI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B coorBerctBrr ¢ TpedoBanusaMu PI'OC BO u yueOHbM 1u1aHoM 1o Harpasiienuio 04.03.01 "Xumus" u
porp p y p
NpOoUII0 NOATOTOBKY " Xumus'.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.19 ®uzuueckue memoost UcCAe008aAHUS

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTypa:

1. IlTabapos, 0. C. Oprannueckas xumus : yueOnuk / 0. C. lladapos. - 5-e nzg., crep. - Cankr-IlerepOypr : Jlans, 2021. - 848
c. - ISBN 978-5-8114-1069-9. - Tekcr : anekTpoHHbIi // JIaHb : 371eKTpOHHO-OnOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/167911 (nata obpamenus: 24.05.2021). - Pexxum jrocTymna: Uist aBTOpH3. TOJIb30BATEIIEH.

2. Kaparaesa ®.X., Knoukos B.B. Cnekrpockonus IMP B opranndeckoi xumuu: yuebHoe 1ocodue 1y CTyACHTOB U
ACTIMPAHTOB XUMHYECKOTo U OroJiorndeckoro ¢akysbTeToB. - Yacts 1. - Kazanb: Kazanckuit yausepeurer, 2013. - 130 c. Tekcr
: anekTpoHHbIi. - URL:

https://kpfu.ru//staff_files/F799149685/SPEKTROSKOPIYa.YaMR.V.ORG. HIMIL..Chast.I...New_2013.posl...pdf (nara
obpamenus: 24.05.2021). - Pexum gocTymna: OTKPBITHIH.

3. depoto, M. A. SInepHbIi MATHUTHBIN pe30HAHC B HEOPTAaHUIECKOW U KOOPAWHAIIMOHHON XUMUH. PacTBOPHI M KUIKOCTH :
MoHorpacus / M. A. ®enoros. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 371€KTPOHHBIN
/1 JlaHb : 3neKTpOHHO-OMOMHOTeyHas cucrema. - URL: https://e.lanbook.com/book/2151 (nara obpamenus: 24.05.2021). -
Pexum nocryna: ajist aBTOpu3. MOJIb30BaTENEH.

JonoJiHUTEILHAS JUTEepaTypa:

1. Tpaens, B. ®. Oprannueckas xumusi : yaeO6Hoe rocodue / B. @. Tpasens. - 7-e uza. - Mocksa : Jlabopatopus 3nanuii, 2020
- Tom 2 - 2020. - 550 c. - ISBN 978-5-00101-747-9. - Tekcrt : anekTpoHHbI# // JlaHb : 3JIeKTPOHHO-OMOIMOTEYHAs CHCTeMa. -
URL: https://e.Janbook.com/book/151523 (nata obparenusi: 24.05.2021). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

2. MoJekysipHasi CIIEKTPOCKOITUSI: OCHOBBI TEOPHH U MPAKTHKA : yueOHoe nocodue / nox pea. ©.dD.JlutBuna. - Mocksa:
NH®PA-M, 2018. - 263 c. - (Boiciiee odpa3zoBatue: bakanaBpuar). - www.dx.doi.org/10.12737/1445. - ISBN
978-5-16-005727-9. - Tekcr : anexTponHsIid. - URL: https://znanium.com/catalog/product/940820 (mara oOparueHus:
24.05.2021). - Pexum goctyna: o NOAMMCKE.

3. Kaparaepa ® X. Cniektpockonus IMP 'H u *C B oprannueckoit xumuu / ®. X. Kaparaesa, B. B. Kioukos ; Kasamu. roc.
yH-T, XuM. UH-T uM A.M. Bytneposa, Hayu.-oOpa3oBar. uenrtp Kazan. roc. yn-rta 'Marepuainst u rexHosnorun XXI Beka'. -
Kazans : Kazanckuii rocygapctBeHHsliil yausepeuret, 2007 .- 154 c.

4. Ceprees, H. A. OcHOBBI KBaHTOBOW TEOPHUH SAEPHOIO MarHUTHOTO pe3oHaHca : MoHorpacus / H. A. Ceprees, [I. C.
Ps0ymkun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/1213078 (nara obpamenus: 24.05.2021). - Pexxum goctyna: no noanmcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.19 ®uzuueckue memoost UcCAe008aAHUS

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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