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[IporpamMma coctaBiieHa B COOTBETCTBUU ¢ DenepalbHBIM TOCYIAapCTBEHHBIM 00pa3oBaTebHBIM
craggaproM 1o HanpasieHuro 04.04.01 (ypoBeHb Marmcrparypa), YTBEPKIACHHBIM IPHKA30M
MunuctepctBa obpazoBanusi u Hayku Poccuiickoit @enepammm Ne 655 ot 13.07.2017 r., y4eOHBIM
IUIAHOM MOArOTOBKM Maructpa no HampaieHuio 04.04.01 Xwumwus, nporpamma MOATOTOBKHU
«Opra"nuyeckas XuMHs», yTBepkIeHHbIM ydeHbIM coBeToM OI'BOY BO «COTI'Y» ot «31» mas 2022 1.,

npotokom Ne 13.

CocraBuTenb: K.X.H., JOUEHT Kadeapbl OpraHndecKoil XuMun ApyTIOHSHI A.A.
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Onobpena coeeroM axynbTeTa XHMHH, GHOITOTHH B OHOTEXHOIOIHH
(mpotoxon Ne 6/21-22 ot «25» anpena 2022 r.)

Ilpencenarens copera dakynsTeTa O - Araepa @ A,



1. Crpykrypa u o0masi Tpy10eMKOCTh JUCIIHIJIMHBI
OO0mass TPyIOEMKOCTh JUCHHUIUIMHBI  «DU3HKO-XUMHUYECKHE METOIbI  MCCICIOBAHUS
OpPraHUYeCKHUX COCIUHCHHI» COCTaBIIsAeT 5 3aueTHbIx exunmuil (180 gacos).

Ounas ¢popma o0yuenus | 3aouyHas hopma 00ydeHHUS

Kypc 1 -
Cemectp 1 -
Jlexumn 36 -
[IpakTrueckue (CEeMUHAPCKHE) 3aHATHUS 18 -
JlaboparopHble 3aHATHS - -
Koncynbranuun - -
HToro ayuTOpHBIX 3aHATUN o4 -
CamocrositenpHas padbora 126 -

( B TOM ymcIe KypcoBasi paboTa) - -
®dopma KOHTPOJIA:

DK3amMeH - -
3auer 3auer -
OO1ee KOIMYEeCTBO YacoB 180 -
Ounas popma oOyuenuss | 3aouHasi popma 00yueHUs
Kypce 1

2. llestk ocBOEHUS TUCIIHILIAHDI:

I_[eJ'IHMI/I OCBOCHHA AUCHUITIIMHBI «DU3UKO-XUMHYECKUE MCTOABI HCCIICAOBAHUA
OpTraHU4YCCKUX COGI[I/IHCHI/If/'I» SABIIAKOTCA:

- BOOPYKHUTb CTYACHTOB-MaruCTpaHToOB CHCTEMOM TCOPCTUYICCKUX 3HAHUIA.

- BBIACIUTL TIIaBHBIC TCHACHIWMHW B Pa3BUTHU (i)I/ISI/IKO-XI/IMI/ILIeCKI/IX METOJ0B HCCIICAOBAHUA
OpTraHHUYCCKUX COG,[[HHGHPII’I KaK SKCIICPUMCHTAJILHOT'O (I)YHI[aMCHTa COBpCMeHHOﬁ OpFaHH‘ICCKOﬁ
XUMHUU.

- IIOKa3aTb NEPCICKTHUBBI PA3BUTUA TCOpPpUU U ITPUMCHCHUA (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX MCTOI0B
HCCIICOOBAaHUS IIPU PCIICHUU MMPUKITAAHBIX XUMHWYCCKHUX 3a/1a4.

3. Mecto qucuunaunsl B crpykrype OIIOII marucTpaTtypsbl.

Juctunmmaa «PU3NKO-XUMHUECKUE METO/IBI HCCIICIOBAHUS OPTaHUYECKIX COCTMHEHUI» OTHOCHTCS
K 4acTH, (opMupyeMoi ydacTHHKaMH oOpa3oBaTeNbHBIX OTHOIIeHHH bnoka 1. JucuuruimHbl
(Momynu), aucuuniauHbel 1o BbiOopy B1.B.JIB.4 ydeOHOoro mnnaHa MOATOTOBKM MAarucTpoB IO
HanpasieHuto 04.04.01 Xumwus, nporpamma noArotoBku OpraHuyeckas XUMHS, UMEET MHAEKC B
yue6HoM 1ane b1.B.J1B.04.01

JUis M3ydeHus: AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U KOMIETEHIMH, MOJyYeHHbIE
00y4aromuMuUcCs B pe3yjbTaTe OCBOCHHs KypcoB: «OpraHuueckas XUMUs», «DPU3ndeckas XUMUD,
«30paHHbBle TJaBbl OPraHMYEeCKOW XMMHUM» Y4eOHOro IlaHa TMOATOTOBKM OakajaBpoB IO
HanpasyeHuto 04.03.01 Xumus.

TpebGoBaHUs K BXOHBIM 3HAHUSM O0YYaIOIIUXCS:

Jis  ocBOEHMS JAHHOM JUCHUILUIMHBI HEOOXOAMMO BIAJICHHE IpeIBAaPUTEIbHBIMU
KOMIIETEHIIMSIMHA, TIPUOOPETEHHBIMH B  PE3YJIbTaTe€ OCBOCHUS TPEANISCTBYIOIINX TUCIHILIHH
y4eOHOro IjaHa MOAroToBkHM OakanaBpa mo HampasieHuto 04.03.01 Xwumus («Opranundeckas
xumusy - OK-7; OIIK-1; OIIK-2; T1K-3; I1K-6; I1K-7; «®usnueckag xumus» - OK-7; OIIK-1; I1K-2;
ITK-3; «Teoperndeckue ocHOBBI opranudeckort xumum» - OITK-1; TTK-8):

OK-7. CiocoOHOCTBIO K CaMOOpraHU3aluy U cCaMO0Opa30BaHHUIO;

OIIK-1 CrocoOHOCTBIO UCIOJIB30BaTh TOJYYEHHBIE 3HAHUSA TEOPETUYECKUX OCHOB
(GyHaaMEHTAIBHBIX Pa3/elIOB XMMHUHU IIPU PEIICHUH MPOo(hecCHOHAIBHBIX 3a/1a4;



OIIK-2 BrnameHueM HaBBIKAMH TIPOBEACHHUS XHWMHUUYECKOTO OJKCIIEPUMEHTa, OCHOBHBIMHU
CUHTETUYECKUMHU U aHAUTUTUYECKUMHU METOJAMHU MOJYyYCHUS U UCCIICIOBAHUS XMMHYECKUX BEIIECTB
U peaKkuuii;

IIK-2 Bnagenuem 0a30BbIMH HaBBIKAMH HCIIOJIB30BaHUSI COBPEMEHHOM ammapaTypbl MpHU
MPOBEJICHUH HAYYHBIX UCCIIEI0BAHMI;

IIK-3 Brnanenuem cucremoit GpyHIaMEHTATBHBIX XUMHUYECKUX TIOHSTHIA;

IIK-6 BrnamenueM HaBBIKAMU TPEICTABICHUS MOJYyYEHHBIX DPE3YyJIbTATOB B BUJIE KPATKUX
OTYETOB U MPE3CHTALINIM;

IK-7 Brnagernmem metojamu 0€30MacHOTO OOpalleHUs ¢ XUMHYECKUMHU MaTepuajaMu C
y4eTOM UX (PU3UYECKUX ¥ XUMUUECKHX CBOMCTB;

K-8 CrnocoOHOCThIO HCMOJIB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHMHYECKOH HAyKH H
byHIaMEHTAIbHBIC XUMUYECKHE TTOHATHUS TP PEIICHUH KOHKPETHBIX MTPOU3BOCTBEHHBIX 3a/1a4.

Jl1st ocBOeHUs JaHHOH y4eOHOM TUCIUILIMHBI CTYIEHT JI0JKEH

3HaTh:
- OCHOBHBIC TPUHLMIBI, 3aKOHBI, TOJIOXEHHUS, METOJOJOTHIO H3y9aeMbIX XHUMHUYECKHX
JUCIUILIMH, TOHUMAET OCHOBBI (PU3UUECKUX U (DUZUKO-XUMHYECKUX METOIOB UCCIIEIOBAHMUS;
- TEOPETUKO-METOJIOJIOTHYECKHUE OCHOBBI CaMOPa3BUTHS, CaMOpEATH3alMH, HCIIOJIb30BAHMS
TBOPYECKOTO MOTEHI[aIa COOCTBEHHOU JIeATEIbHOCTH;
- 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XMMUYECKHUX BEIIECTB PA3IMIHOMN IPUPOIBI;
- HOpMaTHBHBIE TpeOOBaHMS U TMpaBUIa TEXHUKH OE30MacCHOCTH MpH paboTe B XHUMUYECKOU
nabopaTopuu;
- METO/bI MOJTYYESHHSI U UCCIICIOBAHUS XUMHUYECKHX BEIIECTB U PEaKIIHii;
- OCHOBHBIE MIPUHIIMITBI U TIOAXO0/IBI K BEIOOPY METO/IOB aHAIIN3A;
- OCHOBHblEe (U3MYECKHE U XHMHUYECKHE CBOICTBA BEIIECTB U MAaTEPHANIOB, HCIIOJIb3yEMbIX B
7a00paTOPHBIX M TEXHOJIOTMYECKHUX YCIOBHSIX, HA OCHOBAaHHH KOTOPHIX (hOPMYITHPYIOTCS MpaBUIIa U
HOPMBI TEXHUKH 0€3011aCHOCTH;

Ymers:
- OTPEAETATh MPUOPUTETHI MPO(HECCHOHABHON JESITEIbHOCTH U CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA
OCHOBE CaMOOIICHKH;
- IJIAHUPOBATh CAMOCTOATENBHYIO JEITEIbHOCTh B PELIEHNH NPO(ecCHOHANBHBIX 3a/1a4;
- HACHTU(UIIPOBATD OTTACHBIE U BPEIHbIE (PAKTOPHI B paMKax OCYIIECTBISIEMOM e TETbHOCTH;
- IIpeJyIaraeT MepOIPHUATHS O MPETOTBPAIIECHUIO YpE3BbIYaMHBIX CUTYALIUH;
- CHCTEeMaTH3WpOBAaTh W AHAJIM3UPOBATH PE3YJbTAThl XUMHUYECKHUX OKCIEPHUMEHTOB,
HaOII0ICHUM, U3MEpPEHUH, a TaK)Ke Pe3yJIbTaThl paCU€TOB CBOMCTB BEILIECTB U MATEPHUAJIOB;
- HMHTEPIPETUPOBATH PE3YJIHTAThl COOCTBEHHBIX SKCIIEPUMEHTOB M PACUE€THO-TEOPETHIECKUX
paboT Cc UCIIOJIb30BAaHUEM TEOPETHUECKUX OCHOB TPAJAUIIMOHHBIX U HOBBIX Pa3/eI0B XUMHUU;
- TUTAaHUPOBATh M MPOBOJUTH SKCIEPUMEHTAIbHBIE UCCIEIOBAHUS, MUCIIOIB30BATh XUMHYECKHE
CBOMCTBa OCHOBHBIX KJIaCCOB OPraHMYECKHX BEIIECTB W PA3JIMYHBIE METOIBl TMOJYYEHUS U
HCCIIETOBAaHUS XUMUYECKUX BEIIECTB W PEAKINNA, MPOTHO3UPOBATh M OICHUBATH PE3yJIHTATHI
HKCIEPUMEHTA;

Baaners:
- IpeMaMH OKa3aHUs MepBOi MOMOIIIb;
- MeToJIaMu 0€30macHO# pabOThl B XUMUYECKOH JIa0OpaTOpHH;
- HaBbIKAMH COCTaBJICHHUS 3aKJIIOYEHUH W BBIBOJIOB IO pe3yjbTaTaM aHalIN3a JIMTEpaTypHBIX
JTAHHBIX, COOCTBEHHBIX JKCIIEPUMEHTAIBHBIX W PACUETHO-TCOPETHUECCKUX pPabOT XUMHUYECKOU
HaIlpaBJIEHHOCTH;
- HaBBIKAMH XHWMHYECKOTO OKCIEpPHUMEHTa B OOJIACTH OpPraHWYECKOW XUMHH, (PU3HKO-
XUMHUYECKUX METOJIOB aHaJIN3a; HaBBIKAMH IIPAKTUUECKOI pabOTHl Ha COBPEMEHHOH anmnaparype
MIPU TIPOBEICHUH DKCIIEPUMEHTOB, HOpPMaMU TEXHUKH 0€30TIaCHOCTH;
- HaBBIKAMHU orpeneneHus: 3QpPeKTUBHOTO HarpaBieHUs IEHCTBHI B 001acTH MpodecCHOHANbHOM
JeSITEIIbHOCTH;



- TPUHATUEM pEIlIeHUN Ha YpOBHE COOCTBEHHOM MPO(EeCcCCHOHAIBHOMN NesSTEIbHOCTH; HaBbIKaMHU
IUTAHUPOBAHUS COOCTBEHHOMN NPOdECCHOHATbHON AeSITEbHOCTH.

JanHasi TUCHUIIIIMHA UMEET JIOTHYECKYIO U COJIePKATEIHbHO-METOAUYECKYIO B3aUMOCBSI3b IIPU
MOCHEAYIOEM OCBOCHUU JAMCLUUIUIMH y4eOHOIO IUIaHa, a UMEHHO: «JKOJOTrMYecKas SKCIepTH3a»,
«INEKTPOCUHTE3 OPTaHUUECKUX COECIUHEHUI», «MeTo1bl KOHTPOJISI KaueCTBA MPOAYKTOB MUTAHU,
«AKTyaJbHbIC 337]a4i COBpEMEHHON XUMUNY, «[Ipon3BoacTBeHHas (egaroruyeckast) IpakTHKa.

3HaHUs, TMOJYYCHHbIE CTYIEHTAaMH MpPH U3YYCHUU JUCHUIUIMHBI «DU3UKO-XUMUYECKHE

METO/bl HCCIICJIOBAaHUSI OPTaHWYECKHX COCIUHEHHI» MOTYT OBITh TaK)KE WCIOJIb30BAHBI B
npodeccuonanshoit nestenbHOocTH 01 OOpa3zoBanme u Hayka (B cdepe OCHOBHOrO OOIIEro u
cpenHero obmero odpa3zoBaHus, MPOPECCHOHATBHOTO O0yUYEHUS, CPEIHEro MPOo(EeCcCHOHATBLHOTO U
BBICIIIETO 00pa30oBaHUs, AOIMOJHUTEIBHOTO 00pa3oBaHUs, B cdepe HAYYHBIX HCCIEAOBaHUN), a
uMmeHHO «llemaroruueckas AEATEIBLHOCTh B MPO(PECCHOHATBLHOM OO0y4eHUH, NPo(ecCHOHATBHOM
0o0pa3oBaHuM, JOMOJHHUTEIBHOM mpodeccuoHanbHoM obOpasoBanun» (kom 01.004) cornmacHo
npodeccuonanbHoMy cranaapty «llemaror npodeccuoHanbHOro 00y4YeHHs, MPO(HECCHOHAILHOTO
00pa30BaHus U JIOMOJIHUTEIHHOTO MPO(EeCCHOHAILHOTO 00pa3oBaHus», a Takke 40 CKBO3HBIC BHIbI
poECCUOHATILHON JCATEIBHOCTH B MPOMBIIUICHHOCTH (B cepe HayuHO-TEXHHYECKHX, OIBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK W BHEAPCHHUS XMUMHUYECKOH MPOAYKIMHM Pa3IMYHOIO HA3HAYCHUS, B
chepe MeTposioruH, CepTU(UKANMM W TEXHHUYECKOTO KOHTpoJs kadectBa mnpoxyknmu) 40.010
corjacHo mpodeccroHambHOMY cTaHAapTy «CHENHaNUCT 10 TEXHUYECKOMY KOHTPOJIIO KadyecTBa
npoaykuny, (kog 40.011) cormacHo mpodeccronanbHOMY cTaHmapty «CHIenualucT MO Hay4dHO-
UCCJICIOBATEIBCKUM H ONBITHO-KOHCTPYKTOPCKHM Pa3paboTKamy.

[Ipyu ocBoeHMHM [aHHOW AMCIUIUIMHBI OOYYaIOUIUHCA CMOXKET MPOJAEMOHCTPUPOBATH
(vactnyHO) cnenyronte oboouennsie Tpynossle GpyHkuuu (OTD) u Tpynossie pynkuuu (TD):

Koa n naumenoBanue
npogeccuoHAIBLHOI0
CTaHJapTa

O000mennas TpynoBasi pyHkuus

(OT®) Tpynosas dpyuxuus (T®)

01 O6pazoBanue u Hayka (B chepe JOUTKOIBHOTO, HAYaIbHOTO 00IIETr0, OCHOBHOTO OOIIIETO,
cpeaHero obuero oopa3zoBaHus, Npo(eccHoHaANBHOr0 00yUeHHs, TPOPEeCCHOHATBLHOI0 00pa3oBaHus,
JIOTIOJTHUTEIHLHOTO 00pa30BaHus)

01.004 Meparor Kon | HaumenoBanue OTO YpoBeHb Haumenosanue TO Kon
poheCCHOHATEHOTO KBaJTM(pUKAITIH

oOyueHus, A | IlpenonaBanue no 6 Opranu3zanus A/01.6
poheCCHOHATEHOTO nmporpaMmam yueOHOMI

o0pa3oBaHus U npodeccuoHaIbHOTO JeSITeIbHOCTH
JIOTIOJTHUTEIBLHOTO 00y4YeHHUsI, CPEHETO o0yyJaromuxcs 1o
po¢eCCHOHATTBEHOTO po¢eCCHOHAIBHOTO OCBOCHHIO yUE€OHBIX
o0Opa3oBaHuUs, obpazosanus (CI1O) MPEAMETOB, KYpPCOB,
YTBEPKJICH 1 JIOTIOJTHUTEIbHBIM JTUCTIMILTAH

MPUKA30M npodecCuOHATBHBIM (Momyseit) mporpamm
MunucrtepcTBa nporpammam (JI1IT), PO eCCHOHAIIBHOTO

Tpyaa u OpPUEHTUPOBAHHBIM obyuenus, CIIO u
COLMAITBHOM Ha (mm) AT

3aIIATEI COOTBETCTBYIOIIHI Ilenarornueckuii A/02.6
Poccuiickon YPOBEHB KOHTPOJIb U OLIEHKA
®denepauyu OT KBaJTM (DUKAITIH OCBOEHUS

08.09.2015 Ne 608n o0pa3oBaTenbHOM
(3aperucTpupoBaH IIPOrpaMMBbI

MunucrepcTBOM poeCCHOHATIHLHOTO




IOCTUITUU
Poccuiickoi
Oeneparnuu ot 24
ceHTs0ps 2015 .
Ne 38998).

obyuenwusi, CI10 u
(wm) AT B
nporecce
MPOMEXYTOUYHON U
WTOrOBOM
aTTecTaluu.

PazpaboTka
IPOTPaMMHO-
METOAMYECKOTO
obecrieyeHus
Y4eOHBIX TIPEIMETOB,
KYpCOB, JUCLIUIUINH
(MomyIeit) mporpamMm
npodeCcCuOHAIHLHOTO
obyuenus, CI1O u
(wmm) JITIT.

A/03.6

40 CxBO3HBIE BUJIBI TPO(HECCHOHANIEHOM JIEATENBHOCTH B MPOMBIIIIEHHOCTH (B cdepe
Hay4YHO-TEXHUUYECKUX, ONBITHO-KOHCTPYKTOPCKUX pa3pad0TOK U BHEAPEHUS XUMUYECKON TPOYKIIMH
pa3IMYHOTO Ha3HAueHUs, B cpepe MeTposoruu, cepTUUKAIIMN U TEXHUYECKOTO KOHTPOJIIS KayecTBa

IPOIYKIINH)

40.010 Coenuanuct VposeHb
110 TEXHUYECKOMY Kon | HaumenoBanue OT® KBaHKaLH Haumenosanue TO Kon
KOHTPOJTIO KayecTBa
TIPOIYKIIHH, A | KoHTposb kauecTBa 5 AHann3 KadyecTBa A/01.5
yTBEpPKIEH MPOJYKIIMH Ha BCEX CBIPBS U
[IPUKA30M CTaausx MaTepHaios,
MuHHCTEpCTBA IIPOU3BOICTBEHHOTO nonyabpukaToB u
TpyZa u npouecca KOMIIIEKTYIOIIHNX
COLIMAIbHOU U3eIun
3aIUThI WMHCIEKIIMOHHBIN A/02.5
Poccuiickoii KOHTPOJIb
®denepanuu OT MPOU3BOJCTBA
04.03.2014 Ne 1231 BHenpeHne HOBbIX A/03.5
(3aperucTpupoBaH METOJIOB U
MuHHICTEpCTBOM CPEICTB
IOCTULIUU TEXHUYECKOT O
Poccuiickoii KOHTPOJIA
Ddeneparuu 22 [TpoBenenue A/04.5
anpens 2014 1. Ne WCIIBITAHUHN HOBBIX U
32067) MOJICPHU3UPOBAHHBIX

o0pas1oB

MPOTYKITHH
40.011 Cnenuanuct

YpoBeHb
10 HAY4YHO- Kon | HaumenoBanue OT® Haumenosanue TO Kon
KBaJTU(UKAUU

M CCIIEZIOBATENBCKUM
U OIBITHO- C | [IpoBenenue 6 Ocy1ecTBieHe C/01.6
KOHCTPYKTOPCKHM Hay4yHO- HAy4YHOTO
pa3paloTKawm, HCCIIEZIOBATENBbCKUX PYKOBOJICTBa
YTBEPXKAECH U OTIBITHO- MIPOBEJICHUEM
MIPUKA30M KOHCTPYKTOPCKHX UCCIICTIOBAHUI 110

paboT 1O TeMaTHUKeE

OTACJIBbHBIM 3aJa4yaM




MunucrepcrBa OpraHu3anuu Ynpasiienue C/02.6
TpyZa " pe3yJibTaTaMu
COLIMAJIbHOU Hay4HO-
3aIUTHI HCCJIEI0BATENBCKUX
Poccniickoit U OIIBITHO-
®denepauyu 0oT KOHCTPYKTOPCKHX
04.03.2014 Ne 1211 pabor
(3aperucTpupoBaH
MuHucrepcTBOM
IOCTULIUU
Poccniickoit
®enepannu ot 21
mapta 2014 1. Ne
31672)
4. TpeOoBaHust K  pe3yJbTaTaM  OCBOEHUS  JAUCHMUIVIMHBI  (KOMIETEHIHHU

odyuamwuerocsi,popMmupyembie B pe3yJibTaTe 0CBOCHUS JUCHUILIMHBI (MOZYJIs1)

W3ydyeHue OUCHUIIAHBI

«DUBUKO-XUMHYECKHUE METOJIbI

HCCIICAOBAHUA OPraHUYCCKUX

COCIMHEHUI» CIIOCOOCTBYET (OPMUPOBAHUIO ¥ PA3BUTHIO Yy OOYYAIOIIUXCS  CIICIYIOIINX
KOMIIETEHIIMN 1 UHIUKATOPOB NX JOCTHUKECHUS:
3agaua Kona n HauMeHOBaHue Koa u HanmeHoBaHUe HHANKATOPA OcHoBaHue
npogecCHOHAILHOI npogeccuoHaNIbHOMI JOCTHKEHHs IPO(PeCCHOHATBHOI (IC, ananu3
JAeATeJILHOCTH KOMIIETEHI[UH KOMIIETEHIMH OmnbITA)
HayuHo-ucciienoBareibCKuii TUII 32124
PazpaboTka HOBBIX IIK-1. Cnocoben IIK-1.1. '0TOBUT KaneHAapHbIE TUIAHBI U IC:
BEIIECTB U OTIPEEIIATH CIIOCO0BI, | TEXHUYECKUE 3aJaHUS K OTJEIbHBIM 40.010
MaTepUaJioB, CO3/IaHUE | METOABI U CPEJCTBA cragusam npuxinanaasix HUP u HUOKP. 40.011
UHHOBALIMOHHOU perieHus MK-1.2. 'oTOBUT TOKyMEHTAIIHIO TT0
XAMUYECKOH TEXHOJIOTHYECKUX [TOITOTOBKE, MPOBEJIEHUIO U Pe3yIbTaTaM
HPOIYKIINY; 3a/1a4 B PaAMKax npuxiagaeix HUP u HUOKP.
ONITUMMU3AIUS npukinaaasix HUP u MK-1.3. [Ipeyiaraet TeXHUIECKHE
CYLIECTBYIOIIMNX HUOKP CPEeJIICTBA M METO b UCTIBITAHHH (113
TEXHOJIOTHI Ha0Oopa UMEIOITUXCS) [Tl PeIISHUS
MOCTABJICHHBIX 3a7a49 B paMKax
npuknagasix HUP u HUOKP.
OcymecTBienue IK-3. Cnocoben MK-3.1. Mcrionk3yer GpyHaaMeHTa bHbIE | AHAIN3 ONbITA,
Hay4JHO- HCII0JIL30BATh 3aKOHBI XUMHUYICCKON HAYKH IS ITIC:
HCCIIEI0BATENbCKON | (yHAaMeHTalIbHbIE pa3pabOTKH HOBBIX METO/I0B U METOJIUK 40.010
JIeSITENILHOCTH 110 3aKOHBI XUMUH U aHaJIM3a BEUIECTB U MaTEPUAIIOB, a TAKXKE 40.011
pEIICHUI0 BIIAJICTh TEOPUEH U JUISL peTIIeHUsT HaydIHO-HCCIIE0BATEIECKIX

(hbyHIIaMEHTAIBHBIX H
NPUKIATHBIX 33724
XUMHYECKOMN
HaIpaBJICHHOCTH B
COCTaBE HAYYHOTO
KOJIJICKTHBA

HaBbIKAMHU
MPaKTUYEeCKOH pabOTHI
JUTSL PellIeHUs] Hay4YHO-
UCCIIEIOBATENBbCKUX
3a1a4 ¢
WCTIOJIb30BaHHEM
COBpPEMEHHBIX
nprubOpoB U
KOMITBIOTEPHBIX
TEXHOJIOT .

3aja4 B 00J1aCTH OPraHNYeCKOi XUMUHU U
CMEKHBIX C XUMHEH HayKax.

K-3.2. YMeeT HaXOONTh,
(hopMyHpOBaTh U pelIaTh CTAHJAPTHEIE
3aJa4d B HAyYHO-HUCCIICAOBATEIbCKON
JesITeIbHOCTH B BEIOpaHHON 00s1acTu
XVMHH C UCTIOJIb30BAaHUEM COBPEMEHHBIX
pUOOPOB ¥ KOMIBIOTEPHBIX TEXHOJIOTHHA.
IIK-3.3. Bnaageer Teopueii U HaBBIKAMU
MPAaKTHYECKON pabOTHI T pelIeHns
($yHIaMEHTaIbHBIX M TPUKIaJHBIX




HAay4YHO-UCCIICAOBATCIILCKUX 3a1a4.

B PE3YyIbTaTC OCBOCHUEC JUCHUIIIIMHBI CTYACHT AOJIZKCH:

3HaTh:
- B COBEPIIIEHCTBE MPAKTHKY U OPTaHU3AIMOHHBIC ITOXO0/IbI K HAYYHOH paboTe B UCCIIEI0BATEIBCKIX
nabopaTtopusx Mo (HU3NKO-XUMHUYESCKUM HUCCIICIOBAHUSAM OPTaHUYECKUX COCTMHECHUN;

YMmerh:
- UCTIOJIb30BATh BO3MOKHOCTH COBPEMEHHBIX TEOPETUUYECKUX M IKCIEPUMEHTAIBHBIX MOAXO0A0B IS
pelieHusT 3a7a4 COBPEMEHHOW (PH3UKO-XMMHUYECKHX METOJOB HCCICIOBAHUS OPraHUYECKUX
COCIMHEHUH, KOPPEKTHO UHTEPIPETUPOBATH SKCIEPUMEHTAIBHBIC TaHHBIC JIJISl PEHICHUST PA3IMYHbIX
Hay4HO-UCCIIEIOBATEIbCKUX 3a7a4 B chepe mpodecCHoHaTbHON e TENHHOCTH,

Baaaern:
- OCHOBHBIMHU METO/IaMH aHAJIN3a OPTraHUYECKUX COCTMHEHUN Ha YPOBHE IKCIEPTa, KOMITbIOTEPHBIMU
TEXHOJIOTMSIMU B XMMHUH Ha YPOBHE I0JIb30BATEIIS.

[Tpu mpoBeaeHuu y4eOHBIX 3aHATHH OOeCHeuMBaeTCs pa3BUTHE y OOYYaroIMXCsS HABBIKOB
KOMaHHOU pabOThl, MEXJINYHOCTHOM KOMMYHUKAIIUH, IPUHATHS PELICHUH, INAESPCKUX KaueCTB.

Hcnonb3yeTcst MpoBeieHNe UHTEPAKTUBHBIX JICKLUH, IPYNIIOBBIX JUCKYCCUI, MaTepualbl Ha
OCHOBE Pe3yJIbTaTOB HAYYHBIX MCCJICIOBAHUM, B TOM YHCIIE C YUYETOM PErHOHAIBHBIX OCOOCHHOCTEN
npodecCHOHATIBLHOMN IeATEFHOCTH BHITYCKHUKOB M OTpeOHOCTEH paboTomarTenei.




4. ConepxaHue M y4eOHO-MeTOAHYeCKAs] KapTa JUCHUNIMHBI

Howep HaumenoBanue TeMu(BOIIpOCOB), 3ausTus CaMoCTOSITe/ILHAS PAGOTA CTYICHTOB KoanuectBo e
nenen H3y4aeMbIX MO JAHHOW JUCHUILINHE DopmbI oans0B pary
" Jlexn | Ipak Yac HOHTPOI . pa

T Copnepixanue . min | max
1 Beenenue. Ilens, 3amauud U comep)kaHue | 2 2 [lonatne  wHCTpyMeHTaJ bHBIX  MeTonoB | 10 Coblecen 0 |6 1-6
kypca. [lonsitne 0 QU3NKO-XUMHUYECKUX WCCIICIOBAHMSL. JocTouncra OBaHHUE
Metoaax wuccinenopanus. Kiaccuduxanus UHCTPYMEHTAJIbHBIX METO/10B Cemunap
(U3NKO-XMIMHYECKIX METO/I0B WCCIICIOBAHMSL.
UCCIIE/I0BaHUS OpPraHUYECKUX
coequHeHnil. OOmas  XapakTepUCTHKA
(U3NKO-XMMHYECKUX METO/I0B.
UyBCTBUTENBHOCT U pa3peliaronias
CIOCOOHOCTh METOo/a.
XapakTepuCTUYECKOE  BpEeMs  METOJa.
OTHOCHUTENBHOCTD pa3/ieleHusl METO/I0B Ha
¢usznueckue U (PUIUKO-XUMHUYECKUE
METOBI.
2 DU3MKO-XMMUYECKUE METOJbl OYUCTKH U | 2 Knaccudukanuss meromoB xpomarorpadum | 10 CoGecen | O |6 1-6
pa3feneHns OpPraHNYeCKUX COCTMHECHUN: M0 TEXHUKE OCYIIECTBICHUS pa3IeIIeHUs OBaHHUE
1. Kpucrammmzauus U KOMIIOHEHTOB: KOJIOHOYHAasl, IUIOCKOCTHAs: Cemunap
nepekpucrainzanus. TexHukKa paboThl. OyMmaxHasi, B TOHKOM cjoe. [Ipumepsr.

[Ipumenenue. [Ipumepsr.

2.  Okctpakuus.  DHU3UKO-XUMUYECKUE
OCHOBBI JKCTpakiuu. TexHuka pabOTHI.
IIpumepsl.

3. Ileperosnka. DU3NKO-XUMUYECKHE
OCHOBBI MEPErOHKHU BEILIECTB.
Knaccudukanmst MeTOq0B  MEPETOHKU:
npocras MEpEroHKa, npobOHas u
(bpakuoHHAs TIEPEeroHKa, IEeperoHKa C
BOJISIHBIM T1apOM, MEPETOHKA MOJL

Knaccudukanus meromoB xpomatorppuu
[I0 arperaTHOMYy COCTOSIHHIO KOMITIOHEHTOB:
KHUJKOCTHAs1, Ta30Basi, ra305KUIKOCTHAS.

I"azoBas u ra30KUIKOCTHAs
XxpomaTorpaduu. Cxema ra3oBOro
xpomarorpada. Tumel aHamU3aTOPOB U
JETEKTOPOB. Karapomerpsr.

HNonuzamnmonnsle aerekTopbl. [lnaMeHHble
JETEKTOPBI. [InamMeHHO-HOHU3AIMOHHEIE
neTeKTopbl. CeNeKTUBHBIA JIETEKTOP




BaKyyMOM, MOJIEKYJISIpHas  II€PETOHKA.
Texnuka padotsl. [Ipumepsi.
4. Cyb6numauus (Bo3roHka). Pu3MKO-

XUMHUYECKHE OCHOBBI cyOunManuu.
TexHuka paboThI. [Ipumenenue.
[Ipumepsi.

5.  3ounas miaBka. PU3HKO-XUMHUUECKUE
OCHOBBI 30HHOM TUTaBKH. TexHHKa PabOTHI.

[Ipumepsr.
6. Xpomarorpadus. duzuko-
XUMHUYECKUE OCHOBBI copOLUH.

Knaccudukanus MetonoB xpomarorpaduu
10 MEXaHU3MY COpPOIIH:

e AncopOrmoHHas xpomarorpadus.
Tunsl  u3zorepm  copbumu.  TexHuka
sKcnepuMenTa. [Ipumepsl IpuMeHeHusI.

e PacnpenenurenbHas xpomMarorpadus.

DU3NKO-XUMUYECKUE OCHOBBI
pacipenenuTeabHon XpomaTora@uu.
TexHnKa sKcriepuMeHTa.

e Hon-oOmeHHas Xxpomatorpadus.
DOU3NKO-XUMHYIECKIE OCHOBBI HOH-

oOMeHHOM xpomarorpaduu. TexHuka
IKCIEPUMEHTA.

3JIEKTPOHHOIO 3axBara. BHIbl KOJOHOK.
TexHuka U MeToanKa paboOThl B Ta30BOUM H
ra30’KUIKOCTHON XpoMarorpaduu.
OCHOBHBIE MPUHUMUIIBI W TEPMUHOJIOTHS
ra3oBoi Xxpomarorpaduu: BUJ
XpOMaTOTpaMMbl, BBICOTA MHKA, IUIOWIAb
MMKa, BpeMsl  YACpXKUBaHUS, OO0BEM
YICPKUBAHHSA,  OTHOCUTEIBHBIH  00BEM
yIepKUBAHUS, OTHOCHTEIBHBIN
MIPUBEAEHHBIN 00bEM ylIep)KUBAHHUS.
[Ipunuunel uaeHTU(GUKAIIUT OPTaHUYECKUX
COCIUHEHHH B Ta30BOM M Ta30KHIKOCTHOM

xpomMarorpadumu. KauecTBeHHbII u
KOJIMYECTBEHHBIN aHaIN3 B XpoMaTorpaduu.
[Ipumenenue ra30kKUJIKOCTHON

Xxpomarorpaduu B 3KOMOHUTOPUHTIE: aHAIIN3
IMOBCPXHOCTHBIX BOJ Ha COJCPpIKaHNC
HePTENPOIYKTOB " MECTULINIOB.
XpomarorpapuuecKMMKOHTPOIIb 3a
KaueCcTBOM  IHUUIEBBIX  NPOAYKTOB  H
JIEKapCTBEHHBIX Ipenaparos. [lowarne o
XpOMaTOMacc-CIEKTPOMETPUN U e€
BO3MOXHOCTAX.

duznueckue u d)I/ISI/IKO-XI/IMI/I‘{CCKI/Ie
METOABI I/II[eHTI/ICbI/IKaHI/II/I OPraHn4YcCKnux

BELICCTB.
Onpenenenre BaKHEUIINX (UINYECKUX
KOHCTaHT: TEMIIEpPaTypbl KHIIEHUS,

TEMIIEpaTyphl IJIABJICHUS, OTHOCUTEIIbHOMN
IUIOTHOCTH, TIOKa3aTellsl IpEeJoMIICHUS,
MOJIEKYJIIDHOM ~ MAacChl, MOJEKYJISIPHOU
pedpakuuy, yaeapHOro U MOJIEKYJISIPHOTO
BpalllCHHUs, XpoMaTorpapruecKux

WNnentudukanus M3BECTHBIX OPraHUYECKHX
COEMHEHHUI MO MX KOHCTaHTaM. KOHTpoJib
YUCTOTBl HCXOAHBIX M CHHTE3UPYEMBIX
COETUHEHU.
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Cobecen
OBaHUE
CemuHap




KOHCTaHT.

TepMOXMMHS  OpraHUYECKUX  pEaKIIMM.
KanopuMeTpus KakK 3KCOEpUMEHTAILHBIN
METOJI TCpMOXUMHH. THIIBI KaJJOPHMETPOB.
AnnabaTuuecKuii  KaJOpUMETP M €r0
YCTPOMCTBO. H3oTepMuyeckui
KaJOpDUMETP M €r0  OCOOCHHOCTH.
TennonpoBoasmuii kanopumerp. [Ipudop
Tnana—Kansee. Mukpokanopumerpus Hu
€€ BO3MOXKHOCTH.

OK30TepMUYECKHE U SHIOTEPMHUYECKHE
peakuuu B opraHnyecko xumuu. [loHsTHA
TEIUIOBOTO 3(deKTa peakiuu U SHTAIbIUN
peakuuu. 3aKOH COXpPAaHEHUS HSHEPTUu.
[TonsiTie 0 cBOOOAHON PHEPTHH CHCTEMBI.
TepMoXuMHUYECKHE YpPaBHEHMsS pPEaKLUU.
Enununbel  u3MepeHuss B TEPMOXUMHHU.
TennoTel cropaHusi OpraHM4YeCKUX BEILECTB.
Temmorel  oOpa3oBaHMsi  BELIECTB  HIIU
CTaHJApTHBIE  DSHTAJIBIUU  O0Opa30BaHUS.
3akoH ['ecca. Tepmoxumuyeckue pacuérbl
Ha ocHoBe 3akoHa I'ecca. Ilonsatue
TEPMOXUMHYECKOM SHEPIHMM XUMHUYECKHX
cBs3el (9HEpruil cBszeil). AIAUTHUBHBIC
CBOMCTBa 3HEpruil cesaszeul. Mcmosb3zoBanue
SHEPrui CBA3EH [UJI1 OLEHKH TEIUIOThI
oOpa3oBaHusl MoJeKynbl. [loHsATHE SHEPrUU
JIMCCOITMAIINN OTACNIBLHBIX CBsI3ed. MeToIbl

JKCIEPUMEHTAIBHOTO OIPEIEICHUS
SHEPrui JIUCCOLMAIMUA CBSI3€H: METOJIbI
CIIKTPOCKOIIUH, (doronoHMU3aLUH,
3JIEKTPOHHOI'O yaapa. Pa3Butne
TEPMOXUMHUU CBOOOJHBIX  paJMKAaJOB.
Meronsl CPaBHUTENIBHBIX

TCPMOXUMHYCCKUX paC‘-IéTOB . IlonsTue
TEPMOKHHECTUKHU OPTraHUYCCKUX peaKuHﬁ.

Bo3moxHOCTH TCPMOKNHCTHUKHU npu
HCCICAJOBAaHMN KHHCTHKHM MW MCEXaHU3MOB
OpTraHU4YCCKUX peaKuHﬁ .

TepMokuHeTnueckne  pacu€Tel U HX
MIPUMEHEHHUE NPU KOHCTPYHMPOBAHUU
XUMHUYECKHX annapaTtoB. lIpumMepsr.

Cobecen
OBaHUE
Cemunap

Pedpakromerpust. Pedpaxkromerpuyeckue

[IpuMeHneHne MoneKyIsIpHOU pedpakiuu

Cobecen

1-6




METOJbl _ UCCIEIOBAHMS  OPraHUYECKUX JUIsL OIIPENENICHUsl CTPOEHUs OpPraHUYEeCKUX OBaHME
BeutecTB. [loka3arens mpenoMiIeHus: U ero coequHeHnl. OCOOEHHOCTU  CTPYKTYPBHI, Cemunap
JKCIIEPUMEHTAIBHOE OIIpelIEeTICHUE. BBISIBIIEMBIE C IIOMOIIBI) MOJIEKYJISIPHOM

VYaenvnas pedpakuus. [longpuzyemocts u pedpaxuu.

€€ CBiA3b C YACIBHOW W MOJEKYJSIPHOU TaOnuibl aTOMHBIX M CBSI3€BBIX pe(pakiuii.

pedpakmueii. dopmyna JlopenTna- Tabmuupl sx3anpTanuii. [Ipumepsr pemenus

JlopeHua. AAJUTUBHOCTb MOJIEKYJISIPHOMN TUIIOBBIX 33/a4.

pedpaxuu. ATOMHBIE pedpaxiuu. Pedpakunonnas aucnepcusi 1 BO3SMOXHOCTH

CTpyKTypHblE MHKPEMEHTBHl U TPYIIIOBBIE HCIIONB30BaHUS €€ B OpPraHU4ECKOM

pedpaxiuu. Pedpakuun CBA3€EH. aHajnuse.

CooTHomieHHE  MeXAYy  peppakiusIMu

CBA3€ M  aTOMHBIMHU  pedpaKiusIMH.

['paHnuBl  IPUIIOKUMOCTH — aJIUTUBHOU

CXeMbl.  OK3albTalusi  MOJEKYISIPHOU

pedpakmuu. BoO3MOXHOCTH  yTOYHEHUS

aJIUTUBHOM CXeMbl pacuéra ¢ Yy4ETOM

BJIUSIHUS HE CBA3AHHBIX HEIIOCPEICTBEHHO

aTOMOB.

Merton JIUTIOTHHBIX MOMEHTOB. CBsi3b MEXAY CTPOCHHEM MOJEKYI U HUX Cobecen 1-6
[lonApuzanus HEMOISIPHOTO BELIECTBA B JUIOJBHBIMA ~ MOMEHTaMH.  JlunosbHbIE OBaHUE
ITOCTOSTHHOM IIEKTPUIECKOM ToJIe. MOMEHTBl ~ OPraHMYECKHX  MOJIEKYI U CemuHap
[Tonapuzyemocts. MosnbpHas noaspU3aLus. BHYTPEHHEE  BpalllCHHUE. ITpumenenne

[Honspusanus MTOJISIPHBIX BEIIECTB. MeToja JUTIOJIbHBIX MOMEHTOB B

VYpaBuenue JlanxeBena—/lebas. IlepBriit CTPYKTYPHOM aHaiuse. Pemenue

METOJ JleGas. [Tonspuzanus B HCCIIEIOBATEIILCKUX 3a7a4

IIEPEMEHHBIX NIEKTPUUECKUX MOJISX.

Bropoii metox JleGas.

Hongpumerpuyeckue METO/IbI B 3aBUCHMOCTh YIUIa BpalleHUs OT JJIMHBI Cobecen 1-6
opranudeckoit  xumuu. Ilonsatue 00 BOJIHBI.  YJEIBHOE U MOJEKYJIIpPHOE OBaHuUe
ONTUYECKU AKTHUBHBIX BEIIECTBAX. BpamieHue. [IpumeHeHue NOIIPUMETPUU B Cemunap
DU3NYECKUE OCHOBBI SIBJIEHHS ONITHYECKOU MOHOXPOMaTHYECKOM CBETE.

aktuBHOCTH.  [Ipmpoma  onTmyeckoro KonnuecTBeHHOE ompeneneHue ONTHYECKH

BpALLEHHUS. [TonsiTne 0 IUIOCKO AKTUBHBIX COE€IMHEHUW. MonekynspHoe

MOJIAPU30BAHHOM CBCTC. BpameHHe

BpalllCHUC TOMOJIOTOB W IIPOHU3BOJAHBIX.




IJIOCKOCTH MOJIIPU3ALUH. Cxema
MOJIAPUMETPA. 3aBUCUMOCTb  BEJIMYHMHBI
yria BpallleHUs IUIOCKOCTH IOJIApU3aLUuU
OT YCJIOBHMI U3MEPEHUSL.

[IpaBuio Yyraesa. DMnupuueckue npasuiia
JUIS OrlpesesieHus] KOHQUTYpaluu MOJEKYII.
Meron bprocrepa. Meron pa3sHOCTH YrioB
BpalllCHUS.

8 CrexTpononaspumeTpus. [Tpunimn Kpyrogoii aquxpousm. Ioriomenue naydeit ¢ | 10 - 1-6
YCTPOMCTBA CIIEKTPOIOIApUMETPA. Bumsl pa3IuM4HON KpyroBoi mnossipusanueil. CBs3b Cobecen
KPHUBBIX JCTIEpCUU ONTUYECKOTO KpYyroBOro JuXpou3Ma M BpallaTeIbHOM OBaHHUE
Bpamenus. Dpdext Korrona. Ilonarue o cunbl  mepexona. (Cxema 3SKCIEepUMEHTA. Cemunap
IIpaBuie OKTAHTOB. Onpenenenue dopmupoBaHue  Jyded € KpPYroBoi
OTHOCHUTEIIHOU u a0COOTHOM nonsipuzanveii. B3aumMocBsa3p  aucniepcuu
koH(purypauuu. [lpuMeHeHue MIaBHBIX ONTUYECKOTO  BpALICHUS H  KPYrOBOTO
KPUBBIX TMCTIEPCUT ONTUYECKOTO muxpousma.  IlpumeHenme — aucnepcuu
BpallleHus  (JI0Ka3aTelIbCTBO  HAIWYHS ONTUYECKOTO  BpALICHUS U  KPYrOBOTO
ONITUYECKON aKTUBHOCTH, BBISBICHUE JIMXPOU3Ma B OPTaHUYECKONH XUMUH.
CTPYKTYPHBIX aHAJIOTU).
9 CHeKTpOoCKONuYecKne METOJIbI BzaunmoneiictBue BEIIIECTBA c |10 Cobecen 1-6
UCCIICIOBAaHMSI B OPraHMYECKOW XUMHH. JIEKTPOMArHUTHBIM ~ M3JTy4YeHHEM. 3aKOH OBaHHUE
B3anmopeiicteue BEILECTBA c [Inanka—Dbopa. Ilornomenne n3nydeHus u CemuHap
3JIEKTPOMArHUTHBIM U3JTy4eHHEM. 3aKoH ero smuccus. [lonstue o6 aGcopOLMOHHOM
[Inanka—Dbopa. [lorynomenune wu3nydeHus u SMUCCHOHHOMN CIIEKTPOCKOITHH.
U ero  SMHCCHS. [Tonsatue 00 XapakTepucTuka 3JIEKTPOMArHUTHOTO
abcopOLMOHHON U SMUCCHOHHOI n3nydeHus. lloHarne o0 2IIEKTPOHHBIX,
CIEKTPOCKOIHUH. XapakTepucThKa Kosie0aTeabHbIX U BpallaTeIbHbIX
AJIEKTPOMArHUTHOTO M3imydeHus. [loHsTue nepexoaax. DHepreTuveckas
00  DJIEKTPOHHBIX, KOJEOATENBHBIX U XapaKTepUCTHKA MepexooB U
BpallaTelbHbIX nepexojax. KJaccupuKalus METOJ0B abCOpOLMOHHOM
DHepreTuyeckas XapaKTepUCTUKA CIEKTPOCKOITUH
Mepexo/IoB W Kiaccu(ukanus MeTOJ0B
a0CcOpOLIMOHHON CIIEKTPOCKONUHU
10 DIeKTpOHHAs abcopOIMoHHas CxeMa Je3aKTUBAIUN BO30OYXKICHUS | 5 Cobecen 1-6
cnektpockonus. [lpuHnunuaneHas cxema MOJIEKYJI. dnyopecreHuus U OBaHHUE
OTNITHYECKOTO criekTpooToMeTpa. dbochopecueHIusI. Brustane Cemunap

OCHOBHOW  3aKOH  CBETOMNOTJIOUICHHS
JlamGepra—byrepa—Dbepa. [Tonsatue

MEKMOJIEKYJIIPHBIX ~ B3aUMOJCUCTBUM  HA
JNEKTPOHHBIC cnextpsl.  CtpykTypa




AJIEKTPOHHOTO CIEKTpA. Crnioco0ml
rpaguIecKoro HU300paKCHUS
3JIEKTPOHHBIX CHEKTPOB. DHEPreTUYECKUE
YPOBHU JIBYXaTOMHBIX MoJjeKys. [IpuHiun
®panka—KonnoHa. ONEeKTPOHHBIE
CHEKTPbI MHOT0aTOMHBIX MOJIEKYII.
Krnaccudukanus 37eKTPOHHBIX IEPEXOJIOB.
VHTEHCUBHOCTHU 3JIEKTPOHHBIX MEPEXO0JI0B.
[TpaBwiia orbopa. Bo30yxnénnnie
COCTOSIHMSI ~ MOJIEKYIL [Tonstne o
CUHTJICTHBIX W TPUIUIETHBIX COCTOSHHSIX.
[Iytn e3aKTUBAIUU BO30YKIEHHBIX
COCTOSIHU.

OPraHUYECKUX MOJIEKYJ U D3JIEKTPOHHBIE
CHeKTpbl. XpoMohOopbl U  ayKCOXPOMBI.
DNEKTPOHHBIE CHEKTPhl OCHOBHBIX KJIACCOB
OpraHMYECKUX COCIUHEHMI: aJKaHOB U

IIUKJIOAIKAHOB, HEHACHIIEHHBIX
YTJII€BOJI0POJIOB, KapOOHMJIbHBIX
COCIUHCHHH, a30Tco/Iep KaIlInuX
COCIMHEHHH, HUTPOCOETUHEHHUI,

apOMaTHYeCKUX coenuHeHnd. DpdeKTs
COIIPSDKEHMs] B 3JEKTPOHHBIX CIIEKTPaX.
OMOupuYeckue  TpaBWiIa  BBIYHCICHUSA
MaKCUMYMOB T —T*-110JIOC TOIJIOLICHUS B
CONpPSDKEHHBIX CHUCTEMax: B JHEHAX W
nonueHax (mpasuina ®duzepa—Bynsopaa),
COTPSDKEHHBIX KapOOHWIICOIEPIKALINX
coeauHeHusx (npasuia BynBoga—®usepa),
MPOU3BOJHBIX  OeH3osa (4711 TOJIOCHI
nepeHoca 5JekTpoHa). IIpocTpaHcTBeHbBIE
3¢(deKTsl B 3JEKTPOHHBIX  CIEKTpax.
Hcnonp3oBaHue ANEKTPOHHBIX — CHEKTPOB
JUI ONpEAETICHUsS CTPOEHHUS] OPraHUYeCKUX
MouseKkyL. IIpumepsl.
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MeTtoapl Koje6aTeabHONW CHEKTPOCKOMUU.
OcHoBBI KJIACCHYECKOHN TEOPUU
KoJs1e0aTeb-HbIX CIIEKTPOB.
I"apmonmnueckuit ocumsuisatop. Konebanus
JIBYXaTOMHOW MOJIeKyJbl. 3akoH ['yka.
OMnupuyeckas bopmyna Mopse.
Banentuslie u nepopMaiOHHbIE
konebanus. [IpaBuna orbopa B
un¢ppakpacubix (MK) m xoMOMHAIMOHHO
paccestabix (KP) criektpax.

KBanTOBOMEXaHHYECKOE MNpeaAcCTaBJICHUC
KoJie0aTeIbHBIX CIICKTPOB.

Cobecen
OBaHUE
Cemunap

1-6
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HNudpaxpacHag crnekTpockonus. bIlok-
cxema JIBYXJTy4€BOTO HK-

[Ipumenenue
UJEeHTU(DUKAITIN

UK-cniekTpoB 1A
(OTOXIECTBIICHHS)

Cobecen
OBaHUE




cnektpodoTomerpa. BeIOOp onTUMabHBI
YCIIOBUH  CBEMKHM:  TOJIIMHA  CJIOS
MOTJIOLIAIONIET0  BELIECTBA,  XapakTep
OpPU3MBlI, I[IMPUHA  BBIXOJHOM  IIETH
MOHOXpOMaTopa,  CTENEHb  YCHUJICHUS
CUTHaja JETEKTOpa, CKOPOCTb DPa3BEPTKHU
cnekrpa. Hawubonee pacnpocTpanéHHBIC
HEJO0CTaTK! nH(ppaKpaCHBIX
CIIEKTPOTPaMM, CIIOCOOBI WX YCTaHCHHUS.
Ocobennoctu UK-cnekTpoB BaxkHEHIINX
KJIaCCOB ~ OPraHWYECKUX  COCIMHEHUU.
[Tapadunsl u nuknonapadunsl. OneuHbL.
AleTHIIEHBI. Apomaruyeckue
yraeBoopoabl. Cruptel. [Ipocteie adupsbl.
Amunbl. Hutpunel. Hutpo- coenuHeHus.

["anoreHnpou3BoOHEIE. CepHuctble
COEIMHEHMUSL.

CTpyKTypHBII aHaJIN3 1o
XapaKTepUCTHUECKUM 4acTOTaM.

Baxkneimme xapakTepUCTHU-HBIE IIOJIOCHI
MOTJIOLIEHUS] B 00JIACTH OCHOBHBIX 4acTOT
Kole0aHUH  OpPraHMYecKUX  MOJIEKYIL
[IpoBenenue CTPYKTYpHOTO aHajiu3a 0
uHppakpacHbIM  crektpaM.  CBonHBIE
Ta6J'II/IHBI XapaKTEPUCTUICCKUX  YacCTOT.
IlonTBepkeHNE  OTHECEHMsI  4acToT.
Hcnons3oBaHne  pe3ynb-TaToB — APYIUX
METOJI0B MCCIIEOBAHUS IIPU TOJIKOBAHUU
HK-cnexTpos.

BeuiectB. OOnacTh "OTIEUAaTKOB MalbLEB".
HcronkoBaHrne BTOPOCTENEHHBIX PA3IHUYUAN
B criekTpax. OCOOEHHOCTH OTOXKIECTBICHUS
KpUCTAINIMYeCKuX  BemlecTB.  [IpoGnema
JIOKyMEHTAIUU B MOJICKYJISIPHOM
cnekrpockonuu. Atnacel U karaimoru MK-
cnektpoB. [lpumeHenue mnepcoHaNIbHBIX
KOMIIBIOTEpOB TMpu wuHTepnperanuu MK-
CIIEKTPOB.

Tunuunele 3aga4d  CTPYKTYPHOIO
aHanusa, paspemaemble cpencrBamu HK-
cukrpockonuu. OmnpeneneHue MOJ0KEHUS
3aMecTUTeNe B OCH30JIBHOM  KOJIBIIE.
OnpeznenieHne CTENEHH Pa3BETBIEHHOCTH
YTIIEPOTHBIX ernen. Onpenenenue
MOJIOKEHHUS JBOMHBIX CBS3€H B yII€pOJHOM
CKeJIeTe.

KonuuecTBeHHbII aHanu3 cmecei 1o
HK-cnekrpam. IIpumeHeHne 3aKOHA
Jlam6epra-byrepa-bepa JUISt
MHOTOKOMIIOHEHTHBIX ~pacTBOpPOB. BrIOop
KJIFOUYEBBIX JUIMH BOJH. KolMuecTBEeHHbIN
aHaiM3  cnocoboM  ataioHoB.  Cnocod
KaJauOpoBOUHONW KpuBOH. MeToa OCHOBHOM
nuHnd. [Tpumenenne MK-cnekTpockonuu B
SKOMOHUTOpUHTre. OmnpeneneHue npumecen
U KOHTpOJIb O4YuCTKM BemectB mno HWK-
CHEKTpam

CemuHap

13

CH@KTDOCKOHI/ISI KOM6I/IHaHI/IOHHOFO
pacCccAHuA. Cxema 9KCIICPUMCHTA.

Oco0eHHOCTH TEXHUKH CHEKTPOCKOIUU
KOMOMHAIIMOHHOTO  paccesHUsl  CBETa.
[Tpupona KOMOMHAIIMOHHO-TO PacCestHUs

Heo6xoaumocTthb MIPUMEHEHUS
CIICKTPOCKOITNHU KOM6I/IHaHI/IOHHOFO
paccesHUsl JUIsI TIOJIHOM XapaKTEPUCTUKU
koneObanuit  moisiekyn. Ilpumenenue KP-
CHEKTPOB B  CTPYKTYpPHOM  aHaJIM3E.

Cobecen
OBaHUE
Cemunap




CBCTa.

[Tpumepsl. [Ipumenenue cnekrpockonuu KP
B aHaJM3¢ OEH3MHOBBIX (PpaKLIUi.
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CHeKkTpOoCKONHsl  sIZIEPHOTO  MAarHUTHOT'O
pe3onanca (SJIMP). MaruuTHbele CBONCTBa
sanaep. SIBIeHWE SJIEPHOrO0 MArHUTHOTO
pe3oHaHCa B KJIACCHYECKOH TPaKTOBKE
(mperieccusi MarHUTHBIX MOMEHTOB  sITIEp
BO BHCIIHEM MAarHuTHOM IIOJIC, BCKTOpHaSI

TarpaMmma).
KBaHnTOBO-MeXaHMUeCKas
TPaKTOBKa SAMP u OCHOBHOE

COOTHOULICHHUE I PE30HAHCHOW YacTOTHI.
Cxema pacIUEIUICHMS] OHEPreTHYECKHX
ypoBHE# siiep co cniuHoM 1=1/2 B maraut-
HOM 110JI€. 3aCEIEHHOCTh YHEPreTHUYECKUX
YPOBHEM. IIpuHnunuaneHas cxema
cnekrpomer-pa AMP. Ilpuniun paGoTsl.

DIEKTPOHHOE SKpaHUPOBAHUE.
3aBUCUMOCTh  PE30HAHCHBIX YacTOT OT
MarHUTHON BOCIPUUMYUBOCTH U 3 (HEeKTOB
SKpPaHUPOBaHUS. XUMHYECKU CIBUT U €r0
n3MepeHue. BHemHne ©  BHYTpEeHHHUE
3TajoHbl. Pa3nuyHble MIKaabl XUMHYECKUX
CABUIOB M COOTHOUIEHUE MEXAYy HHMHU.
Hcnonp3oBaHnE XMMUYECKOTO CHIBUTra B
CTPYKTYPHOM aHanu3e. Pacuér xummueckux
CABHUIOB IPOTOHOB MO AJJUTHUBHON CXEME.
TaGnuIpl XUMUYECKUX CIIBUTOB.

Cobecen
OBaHUE
Cemunap

1-6
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Tonkas crpykrypa curHaios SAMP u eé
MIPOUCXOXKJICHHE. CHuH-CIIHHOBOE
B3aHMOJICHCTBHE. KoncraHTHI CIIMH-
CIIMHOBOTO B3aumozencteus. [Ipocreiimme
TUIBI CHEKTPOB MPOTOHHOTO MAarHUTHOTO
pe3onanca (IIMP) Beicokoro paspenieHus.
Knaccudukanms CIIEKTPOB IIMP.
3aBucumocth cnektpoB [IMP ot ycnoBuii
crémku. PacmmdpoBka cnexktpos I[IMP
IIpU CTPYKTYPHOM aHainuse. [Ipumepsl.
Cnextper  SIMP  BC . Ycnosus
peructpauuu  crektpos  AMP 3¢,
PacumdpoBka cmextpos SIMP  1¥C
[Ipumeps! ucnonb3zoBanus crekrpoB SAMP
BC nna onpeneneHus cTpOSHNS MONEKYIL.
OtpaxxeHue OOMEHHBIX MPOIIECCOB B

Crextpsl AMP 3C . VcnoBus peructpanun
cnektpo  SIMP  ¥C . Pacmmdpopka
criektpoB SIMP 3C . TIpumeps

HCNOJIb30BaHUs cnekTpos AMP Bc s
ONpEIEICHUSA CTPOCHUS MOJIEKYIL.

OtpaxeHre OOMEHHBIX MPOIIECCOB B
cnekrpax SIMP. [lonaTtne o nMHAMHUYECKOM
SAJIEPHOM MarHuTHOM pe3oHance (ISAMP).
KBagpynonbnas penakcanus. Ilonstue o
TEXHUKE JBOWHOro pe3oHaHca. IIpumepsl
CIIEKTPOB JBOMHOI'O pE30HAHCA.

Cobecen
OBaHUE
CemuHap

1-6




CIIEKTpax SIMP. ITonsatue 0
JUHAMMYECKOM  SIIEPHOM  MarHUTHOM
pezonance  (JAMP).  KsagpynonbHas
penakcanus.  [lomatue o TEXHHUKE
IBOMHOrO pe3oHaHca. [Ipumepsl crieKTpoB
JIBOMHOT'O pE30HAHCA.
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Cuekrpockonus AIEKTPOHHOTO
[IapaMarHUTHOTO pe3oHaHca. Pusnueckas
npupoja siBiieHus. TeopeTnueckue OCHOBBI
METOJIa JJIEKTPOHHOrO IapaMarHUTHOIO
pezonanca  (DIIP):  ycmoBue  OIIP,
MOJIO)KEHUE PE30HAHCHOTO CUTHajia W Q-
dbakrop, 3JIEKTPOH-IEPHOE
B3aUMOJICHICTBHE u CBEpPXTOHKAs
cTpykrypa cnektpa OIIP, »snekrpos-
3JIEKTPOHHOE B3aWMO- JEHCTBUE M TOHKAas
cTpykTypa cnektpoB JDIIP aHM30TpOnmHBIX
cucreM. Bug cnextpos DIIP mpocreitmnx
paaukanoB. OCOOEHHOCTH CHEKTPOMETPOB
OIIP. TexHuka AKCIIEPUMEHTA.
Bo3moxknoctn  ucnons3oBanus OIIP B
opranndeckon xumuu. Hccienoanue
MEXaHMU3MOB OPraHUYECKUX PEAKIUN C
OJIHODJIEKTPOHHBIM TMEPEHOCOM METOJ0M
OIIP.

Crnekrpockonus IIEKTPOHHOIO
IIapaMarHUTHOro pe3oHaHca. dusndeckas
IIpUpPOAA SIBIEHUA. TE€OpeTUYEeCKUE OCHOBBI
METOAA JJEKTPOHHOIO  IapaMarHUTHOIO
pe3oHaHca (OI1P): yCIIOBHE OIIP,
IIOJIOKEHNUE PE30HAHCHOIO CUTHAA U Q-
¢baxrop, NEKTPOH-SIEPHOE
B3aUMOJICICTBUE U CBEPXTOHKAsl CTPYKTypa
cnektpa  OIIP,  3JI€KTpOH-3IEKTPOHHOE
B3aUMOJCICTBUE M TOHKas CTPYKTypa
cnektpoB DIIP ann3oTponHbix cucteM. Bug
cnektpoB OIIP mpocreiimnx paaukaios.
OcobenHoctu CIIEKTPOMETPOB OITP.
Texnuka dkcnepumeHTa. Bo3mokHOCTH
ucnonp3oBanusg OIIP B oprannueckoi
XUMUU. HccnenoBanue MEXaHU3MOB
OpraHUYEeCKUX peakuuit c
OJIHOYJIEKTPOHHBIM  [IEPEHOCOM  METOJOM
OIIP

10

Cobecen
OBaHHE
Cemunap
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Macc-CIIeKTpOMETPHS OpraHnYecKux
coequHeHni. MoHm3anuss  aTOMOB U
MOJIEKYJl. THIBI MOHOB: MOJEKYJSPHBIE,
OCKOJIOUHBIE, [EPErpyIIUPOBOYHBIE,
MeTacTaOuILHEIE, OTpUIATEIBHBIE,
MHOTro3apsiiHble.  MeToabl  HMOHU3ALUU:
METOJT MOHU3ALUH DJIEKTPOHHBIM yIApOM,
METON dboTonoHMU3aINH, HOHU3AIUI
JJICKTPUYECKUM  TIOJIEM,  XMMHUYECKas

[IpumeneHne  Macc-CIEKTPOMETPUU B
OpraHMuecKoil XxuMHMH. Buja Macc-crnektpa.
HopmanuzoBannast ¢opma Macc-cekTpa.
BbeiOop onTUManbHBIX YCIOBHH  3alucu
Macc-crekTpa. OCHOBHBIE 3aKOHOMEPHOCTH
(parMeHTay OPraHuYeCKUX MOJIEKYJ MPH
ANEKTpOHHOM ynape. MHTepnperanus macc-
CIEKTPOB TIpU CTPYKTYPHOM  aHAJIU3E.
[TpuMepbl CTPYKTYPHOTO aHajiu3a Mo Macc-

10

Cobecen
OBaHUE
Cemunap

1-6




WMOHU3ALUs, TIOBEPXHOCTHAS HMOHHU3AINA,
KOMOMHHpPOBaHHbBIE METOJbI HOHU3AIUU.
[MpuHnMNUanpHasT cXeMa  MarHUTHOTO
Macc-crekTpomerpa. OCHOBHOE ypaBHEHHE
Macc-CHEKTPOMETPHUU. XapaKTEPUCTHKU
Macc-CIIEKTPOMETPA.

cnektpam. J[lpyrue oOnactu mpUMEHEHUs
Macc-CIIEKTPOMETPUU B OpraHUYeCcKOn
XUMMUHU. [Ipumenenune Xpomaromacc-
CHEKTPOMETPHUH B OPraHUYECKON XUMHUHU.

18 Metonpl W3YYEHUS KUHETUKU ul?2 CTepeoXMMHYECKHEe  METOJbI  HM3ydeHUs | 6 Cobecen 5 1-6

MEXaHM3MOB __ OpPTaHHYECKHMX  PCaKIIMH. MEXaHU3MOB peaKkuum. Kommekcuoe OBaHUE
[Ipumenenue (U3HKO-XUMHUYCCKUX MPUMEHEHHE (DU3MKO-XUMHYECKHX METOIOB CemMuHap
METOIOB JUIA MCCIEHOBAHUS KHUHETUKU npu UCCIIEIOBAHUU MEXaHU3MOB
OpPraHMYECKUX peaknui (KHHETHYECKHUE OpPraHHYECKUX peakiui c
METO/IbI). W3zyuenue MEXAaHU3MOB OJTHODJICKTPOHHBIM HIEPEHOCOM.
OPraHMYECKUX PEAKIHH C  IOMOIIBIO MoenupoBaHUue OPraHMYECKHX PEaKIui ¢
HU30TOIHBIX METOJIOB. OJTHOJICKTPOHHBIM TEepeHOCOM. [IpoOieMsr

HCCIICIOBAHMS KaTAJTUTUYCCKHUX TPOLIECCOB.

HUTOI'o | 36 18 126 100




6. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tpaouyuonnvle nekyuu u npaKkmuyeckue (cemunapckue) 3aHAmMuUsa ¢ UCIOIb30BAHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJOTWH. JIeKuuu C HCIONb30BAaHHEM MYJIbTUMETUNHBIX
npe3eHTalMid, JeKIuu-O0ecenpl,  JeKUUU-AUANOTH,  OBPUCTHYECKHWE  JIEKUHH, JICKLIHH-
BU3YaAJIU3aIlUH, TPAKTHUECKUE 3aHATHS, CAMOCTOSTENbHAas pabdoTa CTYJEHTOB, KOMIIBIOTEPHOE
TECTUPOBaHUE.

Jekyua-ouanoz — conepxanve MojIaeTcsi 4Yepe3 CepHI0 BOMPOCOB, Ha KOTOPBIE CTYAEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJI€ JIEKILIUU.

Pechepam — nicbMeHHBIN IOKJIAJ WIH BBICTYIJICHUE TIO ONPEIEIEHHON TeMe, B KOTOPOM
coOpana uH(OpMAIHsI U3 OJTHOTO MIIM HECKOJIBKUX UCTOYHUKOB.

Ilpesenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUWHBIX CPEICTB - CaMbli
3 PEeKTUBHBIN CIOCOO0 IOHECEHHsT BaXXHOW WHGOPMAIMK TPH ITYOJMYHBIX BBICTYIICHHUSX.
Crnaiig-ipe3eHTallil € HUCIIOJIb30BAHMEM MYJIbTUMEAMMHOTO O0OPYIOBaHHUS  IO3BOJISIIOT
3¢ (}PeKTUBHO M HAISAHO MPEICTaBUTH COJEP)KaHWE H3Yy4aeMOro MarepHuala, BbIICIUTh U
MPOUJLTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECET MOYYUTENbHYI0 HHGOpMAaIUio, MMOKa3aTh ee
KIIFOUYEBBIE COJIep KaTeIbHbIe MYyHKTH. Vcnonp30BaHME MHTEPAKTUBHBIX 3JIEMEHTOB MO3BOJISET
YCUIHUTH 3PPEKTUBHOCTD MyOIMYHBIX BBICTYIUICHHUH, SBISIOIINXCA YaCThIO MPO(ECcCHOHANTBHOM
JeSITeTTLHOCTH MTPETo1aBaTedlsl.

Ounaiin-cemunap — Pa3sHOBUIHOCTh BEO-KOH(EPEHIIMHU, MPOBEACHUE OHJIAWH-BCTPEY
WM IIpe3eHTalni depe3 MHTepHEeT B pexume peanbHOro BpeMeHH. Kaxaplli M3 y4acTHUKOB
HAXOJHUTCS Yy CBOEro KOMITbIOTepa (CpelaCcTBa CBSA3HM), a CBSI3b MEXAY HHUMHU IOJJIEPKUBAETCS
yepe3 VIHTEpHET MOCPEACTBOM 3arpy:kaeMoro MpUIOKEHHs, YCTAHOBJICHHOIO HAa KOMIIbIOTEpE
Ka)J0r0 ydactHuka (Zoom, Meet, Skype u ap.).

Buoeoxongpepenyus — ceanc BuaeokoHdepenncsszu (BKC) — 310 TtexHomorus
MHTEPAKTHBHOTO B3aUMOJICHCTBUS JIBYX M 00Jiee YIaCTHUKOB 00pa30oBAaTEIBHOTO MpoIecca Jyis
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

Hcnonp3ytoTcsi ~ MHTEPAKTHBHBIE ~ METOJIBI ~ OOyYeHHWsS:  CHTyallMOHHBIE  3a/layH,
UCCIIEIOBATEIILCKUIT METOJ OOYYeHHs, IeNOBBIE WIPHI, MOATOTOBKA M ITyOJNWYHAs 3allUTa
pedeparos.

Texnonozua 3In1eKmpoHHo20 o00yuenua (peaau3yercss NPU TOMOIIM HIEKTPOHHOH
uH(popMalnoHHo-o0pa3oBarensHOM cpeasl (QNOC) COI'Y nmpu ucnonszoBanuu pecypcoB ObC,
IpY IPOBEIEHNH aBTOMAaTU3UPOBAHHOIO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 11.).

I/ICHOJ’IBSy}OTCH TECXHOJIOTHUHU C HpI/IMeHeHI/IeM JUCTAHIITMOHHOI'O O6yquH${ Ha l'IJ'IaT(l)OpMe
«Moodle» http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Bupl yueOHOI pabOTHI MOTYT NMPOBOAMTHCS JAUCTAHIIMOHHO Ha OCHOBE JIOKAIBHBIX
HOPMAaTUBHBIX aKTOB.

- B mensx peamuzanuy  HMHIWBUAYATBHOTO TMMOIXOAa K OOYYEHHIO CTYJCHTOB,
OCYIIECTBIISIIONINX ~ Y4eOHBIH TMpoIecc 10 HHIWNBHIYaIbHOH TPAaeKTOpUHM B  paMKax
UH/IMBUYaJIbHOTO pabodero IulaHa, M3ydeHHe JaHHON JUCIUIUIMHBI MOXET OCYIIECTBISATHCS
yepe3 WHAMBHUIyalbHblE KOHCYJbTAllMM MpEnojaBareiss OYHO, B Yachl KOHCYJIbTAallUH, IO
JNIEKTPOHHOM TOoYTe, a Takke ¢ wucnonb3oBanueM Cisco Webex Meetings, mnardopmer
TUCTaHIIMOHHOTO 00y4eHuss Moodle, muunblii kaOuHer crtymenta Ha oprtaie COI'Y, npyrux
anemenToB JUOC COI'Y.
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7. YueOHO-MeTOANYECKOe 00ecniedyeHre CaMOCTOATeIbHOI padoThl

CaMocTosiTenpHast padoTa 00ydJaroIUXCsl SIBISICTCS OJHUM U3 BUJIOB YUE€OHBIX 3aHSATHH.
CamocrosTenbHas paboTa IPOBOIUTCS C IENBIO:

— CHCTEMAaTH3allUU U 3aKPETUICHHS TOJYYEHHBIX TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX
YMEHUN 00yJaronuxcsi CTy/ICHTOB;

— yriIyOJICHUS U paCIIMPEHUsI TECOPSTHUSCKUX 3HAHUM,

— (popMUpOBaHUS YMEHUM HCII0JIh30BaTh HOPMATUBHYIO, IIPABOBYIO, CITPABOYHYIO
JIOKYMEHTAIMIO U CIICLIMAJIBHYIO JTUTEPATypy;

- (OpMHUPOBAHMS CaMOCTOSITCIIBHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIU3alliu;

— pa3BUTHS UCCIICIOBATEIHLCKIX YMEHUH.

CamocTtosTenpHas padoTa OO0ydarolmUXcss OCYHIECTBIISCTCS HA TPOTSDKCHHHM W3YYCHUS
BCCH JUCIMIUIMHBI B COOTBETCTBHHM C YTBEP)KJIECHHOH B YYEOHOM IUIaHE TPYAOEMKOCTHIO H
COCTOMT H3:

- paboTHI CTYJIEHTOB C JEKIMOHHBIMU MaTepHallaMH, IIOMCKAa U aHaiu3a JUTepaTyphl U
JIEKTPOHHBIX NCTOYHUKOB MH(POPMAITUH TI0 33JaHHOU TEME;

- BBITTOJTHEHUS 3aJIaHUI JJIsl caMOoCTosATeIbHOM paboTsl B DMMOC COI'Y;

- U3Y4YEHUSI TEOPETHUYECKOT0, TPABOBOTO U CTATUCTHUYECKOTO MaTepHaia Jisi MOATOTOBKH
K MMPAaKTHYECKUM 3aHSTHSIM;

- IOJITOTOBKH K DK3aMEHY.

[Ipy wu3ydeHWHM JaHHOW JUCHUIUIMHBI TpeIycMOTpeHa 3amuTa pedepara. Bcee
METOJIMYCCKUE MaTePHAIIbI MPEACTABICHBI B CUCTEME TUCTAHIIMOHHOTO 00y4eHust COI'Y.

MeToauyeckne peKOMeHIalUN 110 HAIMCAHUIO pedepaToB

Pepepar — mnmcemMenHas paboTa MO OMNpeaeIeHHOM HaydyHOW mpobiieMe, KpaTKoe
U3JI0KEHNE COEP)KaHUsI Hay4yHOTrO Tpy/a WM HaydyHOW mpobiembl. OH sBiseTcs 1eHCTBEHHOM
(dopMOii CaMOCTOSITETFHOTO WCCIIEAOBAaHUS HAYYHBIX NPOOJEeM Ha OCHOBE M3Y4YCHHUsS TEKCTOB,
CHelManbHOM JHUTEepaTyphl, a TakXe Ha OCHOBE JIMYHBIX HAONIONEHUM, HCCIeNOBaHUNA U
NpakTUYEeCKOro ombiTa. Pedepar momoraer BeIpabOTATh HABBIKK M MPUEMBI CAMOCTOSITEIILHOTO
HAay4YHOTO TIOMCKa, TPaMOTHOIO M JIOTUYECKOTO M3JI0KEHUs U30paHHOM npoOiaeMbl U
CIOCOOCTBYET MPUOOIIEHUIO CTYAEHTOB K HAyYHO! J1eATEIbHOCTH.

ITocnenoBarenbHOCTh PaOOTHI:

1. Beibop tembl uccinenoBanus. Tema pedepara BbIOUpAETCsl CTYAEHTOM Ha OCHOBE €ro
HAY4YHOTO MHTepeca. Takke HOMOIIb B BBIOOPE TEMbI MOXKET OKa3aTh IPENnojaBaTeb.

2. llmanmpoBaHHWe WCCIENOBaHMUA. BKIIOYaeT COCTaBIEHUE KaJCHJApHOTO TUIaHa
HAyYHOTO WCCJIENOBaHMA W IUIaHA TpearnonaraeMoro pedepara. Kanenmapubeiii mian
UCCIICIOBAaHMs BKJIIOYAET CIEAYIOIIME DJIEMEHTHI: BBIOOp M (POpMyIHMpOBaHHE MPOOJIEMBI,
pa3pa0oTKa IUIaHa HCCIIEeNOBaHUS U MPEIBApPUTENBHOrO IUIaHa pedeparta; cOOp M HU3yUeHHE
UCXOJIHOTO MaTepuasia, MOUCK JINTepaTypbl; aHaJU3 COOPAaHHOrO MarepHala, TeopeThyecKas
pazpaboTka MpoOJEeMBbI; COOOIIEHNEe O TMPEABAPUTENBHBIX pe3yjbTaTaX HCCIICIOBAHMS;
JIUTEpaTypHOE 0OPOPMIICHHE UCCIIEA0BATENBCKOM MPOOIeMBl; 00Cyk1eHHe paboThl (Ha CEeMHHApe
U T. IL.).

[Tnan pedepara xapakTepusyeT ero cojaepxaHue U CTpykTypy. OH IOJKEH BKIIOYATh B
ce0si: BBeICHHE, T/Ie OOOCHOBBIBACTCS AKTYaJbHOCTH IMPOOJIEMBI, CTaBATCS IENb W 3aJa4d
UCCIICIOBAaHMS; OCHOBHAas YacTb, B KOTOPOH pacKpbIBaeTcs CoOJAepXKaHHE MpOOJIEeMBI;
3aKITI0YCHNE, I71e 0000IIAI0TCS BBIBOJIBI ITO TEME U JAFOTCS MPAKTUYECKHE PEKOMEHIAIHH.

3. Ilouck u u3ydeHue auteparypsl. it BeIABICHUST HEOOXOAUMON JTUTEPATYpPhI CIEAyeT
oOpatutbcst B OuOMMOTEKY uiau K npenoaasarento. [logoOpaHHyro nuTeparypy Cleayer
3auxcuposars cornacHo ['OCT no 6ubnuorpadguueckoMy ONnuCaHHUIO MPOU3BEICHUN TEYaTH.
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st pazpaboTku pedepaTta JOCTaTOYHO M3YUECHHE 4-5 BaXKHEHIIMX CTaTe MO0 M30paHHOM
npobiieme. [lpu u3ydeHuu mauTeparypbl HEOOXOAMMO BBIOMpATh MaTepHall, HE TOJIBKO
MOITBEP K IAIOIIUH IMO3UIIUIO aBTOpA pedeparta, HO M MaTepHaIl JIS TOJIEMUKH.

4. O6pabotka marepuana. [Ipu 00paboTKe MOTYYEHHOTO MaTepuaja aBTOp JOJDKEH:
CUCTEeMATHU3UPOBATh €ro IO pa3jeiiaM; BBIABUHYTh M 000CHOBATh CBOW THIIOTE3bI; OMPEICIUTh
CBOIO MO3UIIMIO, TOUYKY 3PEHHUS 110 paccMaTpuBaeMoi mpobiieMe; YTOUYHUTbh 00bEeM U COJIep:KaHue
MOHSITHI, KOTOPBIMH MPHUXOAUTCS ONEPUPOBATH TpH pa3paboTKe TeMbl; CHOPMYIUPOBATH
OmpefiefiecHuss ¥ OCHOBHBIC BBIBOJbI, XapaKTEpHU3YyIOIIME pe3yjbTaTbl HMCCIEIOBAHUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYpY pedepara.

5. Odopminenue pedepara. Ilpu odopmieHun  pedepata  peKOMEHIyETCS
NPHUICPKUBATBCS cleAyromux npaBui: Cleayer mucath JUIIb TO, YeM aBTOP XOYET BHIPA3HUTh
CYIIHOCTh MpoOiembl, ee JOoruky; [lucaTe cTporo mocienoBareabHO, JOTUYHO, J0KA3aTeIbHO
(mo cxeme: Te3uc — obocHOBaHUE — BbIBOA); [lncarth sipko, 00pa3HoO, )KUBO, HE TOJIBKO BCKPBIBas
UCTUHY, HO U OTpa)kas CBOI MO3UIMIO, NponaraHaupys NoJydyeHHbIe pe3ynbraThl; [lucare
OCMBICJICHHO, COOJIIO/iasi TpaBWjia TPAMMATHUKH, HE 3JI0yIOTPeOssii HayKOOOpa3HBIMH
BBIPAKCHHUSIMH.

Pedepar BBIMONHSIETCS B COOTBETCTBHM C TPEOOBAHUSIMHU CTAaHAAPTOB, pa3pabOTaHHBIX
JUIsl TAHHOTO BUJAa JOKyMeHTOB. Pa0ora pomkHa ObITH BBINIOJIHEHA Ha Oenoil Oymare
crangaptHoro jucta A4. Tekct AomxkeH OBITh OTHEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs crieayromuM TpeOOBaHUAM: apaMeTphl MOJeH CTpaHMIL
JOJDKHBI OBITH B Ipejeiax: BepxHee u HikHee — 1o 20 MM, mpaBoe — 10 MM, eBoe — 30 mwm,
mpudt — Times New Roman , pasmep mpucdra — 14, MeKCTpOUHBIA UHTEPBAT — MOTYTOPHBIH.
Jlenta mpuHTEpa — TOJNBKO uY€pHOrO mBeTa. Hymepamwsi ctpanuil B pedepare JOKHA OBITH
CKBO3HOM, HauMHas ¢ TpeTbel cTpanuibl. HoMep mpocraBnsercs apaObCckumu nu@paMu BBEpXY
Ka)KJIOM CTpaHMIIBI CIIPaBa.

[Tpu u3noxkeHun mMaTepuana HeoOX0IUMO MPUAEP)KUBATHCS IPUHATOTO IIJIaHA.

bubnuorpaduueckuii CHUCOK COCTaBIAETCS HAa OCHOBE HCTOYHHUKOB, KOTOpBIE OBLIN
MPOCMOTPEHBI M M3YyY€HBbI CTYJEHTOM INpHU HamucaHuu pedepata. JJaHHBIM CHHCOK OTpakaeT
CaMOCTOSITENIbHYI0O TBOPUYECKYIO pabOTy CTyACHTa, YTO IO3BOJIAET CYIUTh O CTENEHU €ro
MOJATOTOBKA M YINIYOJIGHWHW B BBIOpaHHYIO TeMaTuKy. Bcs ucmonb30BaHHas IUTEpaTypa
pa3meniaeTcst B CIAEAYIOIIEM TOPSJIKE: 3aKOHOIATENbHBIE aKThl, TOCTAHOBIIECHHUS, HOPMATHUBHBIE
JIOKYMEHTBI; BCsl yueOHas IuTeparypa B aiaBUTHOM MOPSIIKE, 3aTEM CPENICTBA MEPHOTUIECKON
NevaTy B aIpaBUTHOM TOPSIKES; UCTOYHUKHU U3 CeTH VIHTEepHET.

MeToauuecKkue PECKOMEHIAUH 110 CO3AHUTIO MyﬂbTHMe}IHﬁHOﬁ nmpe3eHTanumn

CrpykTypa U copepkaHHe NPE3EHTALlMM — OTO JIMYHOE TBOpPYECTBO aBTopa. llonesHo
MCIIOJIb30BAaTh I1a0JI0HBI OOPMIIEHHUS ISl TIOATOTOBKH KOMITBIOTEPHOM MPE3EHTAINH.

Crnaiiipl jxenaTeabHO HE Meperpy’kaTh TEKCTOM, JIydllle pa3MeCTUTh KOPOTKUE TE3HCHI.
Ha cnaiizax HEoO0X0IMMO J€MOHCTPUpPOBATh HEOOJbIINE (parMEHThl TEKCTa JOCTYIHBIE IS
YTeHHs] Ha paccTosHuM; 2-3 Qororpaduu unu pucyHka. Hambonee BaxHbI MaTepuan Jydile
BBI/IETIUTD.

Tabmuie! ¢ nM(POBBIMU JAHHBIMH IJIOXO BOCIPUHUMAIOTCS CO CJIAlJIOB, B 3TOM CIlTy4yae
1M (ppoBoO MaTepua, o BO3MOKHOCTH, JydIlle IPEICTaBUTh B BII€ T'PpaMKOB U AUATPAMM.

He cnenyer uznuine yBiaekarbcs MyJabTUMEIUHHBIMU ¢ dexTtamu anumanuu. OcobeHHO
He)KeNaTeNIbHbI Takue 3(PPEeKThl Kak BBUIET, BpallleHUe, BOJIHA, TOOYKBEHHOE IMOSIBICHHUE TEKCTa
u 1.7. OnTumanbHas HacTpoiika 3((eKTOB aHMMAIlMM — TIOSBJIEHUE, B IEPBYIO OuYepe.b,
3aroJioBKa CJiaifzia, a 3aTeM — TeKcTa 1mo ad3anam. [Ipu 3TOM eciu HECKOJIBKO CIIaliIoB UMEIOT
OJIMHAKOBOE Ha3BaHME, TO 3ar0JIOBOK ClIaiifia TOJKEH IIOCTOSHHO OCTaBaThCsl HA DKPaHE.

Yrobbl 00ecneunTh XOPOUIYI0 YHTAEMOCTh MPE3EHTAlUUd HEoO0XOAUMO Moa00paTh
TEMHBIH 1BeT (hOHA U CBETbIH 1BeT mpHudTa. Henmb3s Taxke BEIOUPATh GOH, KOTOPBII COAEPIKUT
AKTUBHBIA PUCYHOK.
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KenarenbHO MOATOTOBUTH K KXKIOMY CIIally 3aMETKH IO JOKJIaAy. 3aTeM paclrieyararb
UX ¥ UCIOJB30BaTh MpH TMOJArOTOBKE WM Ha camMod mpe3eHTanuu. MOXKHO pacrnedararhb
HEKOTOPbIC KIIFOUEBbBIE ClIaiiIbl B KAU€CTBE pa3IaTOYHOr0 MaTepuara.

HeoOxonumo 00s13aTesibHO COOMIOIATh €IMHBIN CTHUIb O(GOPMIICHHS TMPE3CHTAUU U
00paTUTh BHUMaHUE Ha CTHJIMCTUYECKYIO TPAMOTHOCTb.

CrnenyeT mpoHyMepoBaTh Claiiibl. DTO MO3BOJUT OBICTPO 00paIIaThCs K KOHKPETHOMY
claiiy B ciiyyae He0OOXOAMMOCTH.

PekoMenganuu 1no coaep>KaHuio U CTPYKTYpe CIaiiJI0OB MYJIbTUMEIUNHON Mpe3eHTAINH:

1-#1 cnaiin (TUTYNBHBIN), HA OHE KOTOPOTO CTYACHT MpelCcTaBisieT TeMy npoekra, 1O
Y HAYYHOT'O PYKOBOJUTEJIS.

2-1 cnaiin. Bromrogaer B ce0st 00bEKT, IPEIMET ¥ TUIIOTE3Y UCCIICTIOBAHUS.

3-#1 cnaiin. ConepkuT I1enb W 3a7addM uccienoBanus. llens mpoekra momkHA OBITH
HaIMcaHa Ha 3KpaHe KPYIMHBIM MpUdTOM. 31eCh K€, eCITH MO3BOJISET MECTO, MOKHO HAMKCATh U
3agaun. 3a/1la4i MOTYT OBITh MPECTABIICHBI U HA CIEAYIOLIEM Claie.

4-11 - cnaita. ConepKUT CTPYKTYpy pabOThI, KOTOPYIO MOKHO MPEIOCTABUTh, HAIIPUMED,
B BUJIE TpaUecKuX OJIOKOB CO CTpeTIKaMu. A TaKkKe — MepeyrciIeHUe MPUMEHSIEMbIX METOOB U
METO/IHK.

5-i1 - cnaiig. [lpencraBmisieTcst coepkanue U TeOpeTUuYecKas 3HaYUMOCTh mpoekTa. CyTh
pemraemMoil mpoOsieMbl MOXKET OBITh MIPEACTABIICHA B BUAE CXEM, TAOJHIl, AUarpamm, rpaduKos,
dororpaduii, pparmenToB ¢uiIbMOB U T.N. Ha TeopeTHueckyro 4acTh MPECTaBICHUS MPOEKTa
JIOJKHO OBITH CO3/ITaHO HECKOJIBKO CIIal IOB.

6-1i - crnaiig. Bo3sMoXHOCTH IPUMEHEHUS PE3yIbTaTOB padoThl HA MpakTuke. Ha oty Temy
TaK)Ke JIOJDKHO OBITh HECKOJIBKO CIIai0B.

7-1 cnaiin. 'maBHbIe BHIBOJIBI, UTOTH, PE3YIbTAThl IPOEKTA [EI€CO00Pa3HO MOMECTUTH Ha
oTnenbHOM craiie. [Ipu 3ToM HE ciieqyeT MepeducisaTh TO, YTO OBUIO CHETaHO, a JJAKOHUYHO
U3JIOKUTH CYTh 3HAYMMOCTH MPOEKTA WM MOTyYEHHBIX Pe3y/IbTaTOB UCCIICIOBAHMUS.

[Tocnennuii cnmaiin. B KoHen mpe3eHTanuy KEIaTeabHO MOMECTUTh CJIaiil ¢ TEKCTOM
«Cnacubo 3a BHUMaHHE! ».

MeTtoanueckue PEKOMEHIAIUHA 110 HCITOJB30BAHUIO I/IH(l)OpMaIII/IOHHO-
KOMMYHUKATUBHBIX TEeXHOJIOT il Oﬁy‘lel-[l/lﬂ

Jns u3ydeHus JISKUMOHHOTO MaTepualia TUCHUIUIMHBI IPUMEHSIOTCA ayJMOBU3YyalbHbIE
(MyTBTUMEIUUHBIE) TEXHOJOTHH, KOTOphIE HE OTPHUIAIOT TPAJAUIIMOHHBIE, TMPOBEPEHHBIE
BpPEMEHEM METOJbl MPENOAABaHMUsS, HO, IPU ITOM, OHHM [OBBILAKOT HAIVISAHOCTD,
WH()OPMATUBHOCTh, OMNEPATUBHOCTh B ToOJaue HWH(OpPMAIMU, TMO3BOJSIOT SKOHOMHUTH BpPEMsI
3aHITHUH.

Kaxmoe cemuHapckoe 3aHATHE HMEET CBOIO 0cCo0ylo (opMy MpoBeNeHHUs, CBOIO
METO/IOJIOTUYECKYIO CIEeNU(UKY, YTO TO3BOJSIET Pa3BUBATh Y CTYJASHTOB pAa3IMYHBIE Kak
OOIIeKyIbTypHBIE, TaK U TpodecCHOHambHbIe KoMIeTeHIuu. [loctaHoBKa mpoOsieMsl, pa3bop
aKTyaJbHBIX KOHKPETHBIX U THIMOTETUYECKUX CUTYyaIlMi, co3JaHnue aTMochephl 1uaaora Mexmay
mpernojaBaTesieM M TPYNIOW TO3BONsET paboTaTh HHAWBUIYAaTbHO W B MAaJbIX TpYIIax,
KOJUIGKTUBHO OOCYX/JaTh OMNpEJCICHHBI TEeMaMH MaTepual, a TaKkKe HWHUIMHPOBATh
CaMOCTOSITENILHYIO padOTy CTYACHTOB. [Ipu OCMBICTIEHUH COAEPKAHKSI BOMPOCOB MPAKTHUUECKUX
3aHATUN TpecieayeTcs Ieb COOMI0aTh MPEEMCTBEHHOCTh B MPOGECCHOHATHPHOM U B
TBOPYECKOM PA3BUTUU CTYAEHTOB.

KoHTponb camocTosTenbHONH pabOThl CTYACHTOB MPHU3BAaH CAENATh MPOIECC OOYYECHHS
OoJiee 1EOCTHBIM M OpraHudHbIM. Ero 3amada He ocTaBUTH 0€3 BHHUMaHUS Jake, Ha TIEPBBIA
B3I, MAJIO3HAYUTEIIbHBIE BOIIPOCHI.

Bompockl ¥ TeMbl, OTBOJMMBIE Ha BBINIOJIHEHHE CAMOCTOSTEIBLHON pPabOTHI 1O

JUCHHUIIINHE, a TAKXKC KpI/ITepI/II/I OLCHHUBAaHUA I10 Ka)KIIOMy BI/IIIy paGOTLI COI[ep)KaTCSI B pa32[ene
8 PII/I.
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8. OueHoYHbBIE CPeICTBA ISl TEKYIIero KOHTPOJIsI YCIeBAeMOCTH, PyOeskHoi
aTTecTALMHU U MPOMEKYTOYHOM ATTECTAIUM M0 UTOraM OCBOEHMS 1M CUMILIUHBI.

Pabouas mporpamMma npeaycMaTpuBaeT NPOBEACHHE JIEKUUOHHBIX M IPAKTHYECKUX
3aHATHM, a TaKXkKe CIeAylolMe BHUAbI pPadOT: CAMOCTOSTENbHYIO pPabOTy CTYACHTOB IIO
MOJATOTOBKE YCTHBIX JOKJIQZOB, HAalUCaHWI0 pedepaTroB, MOATOTOBKY TNpE3eHTAlUA |
o0CyX/1eHuH 110 TeMaM JUCLHUIUIMHBI - paboTy B aKTUBHOM U MHTEPAKTUBHON (hopMax.

Buabl KOHTpPOJIA.

Pabouyas nporpamMma npeamnosaraeT TeKyIUi 1 IPOMEKYTOUHBIA KOHTPOJIb 3HAaHU.

Tekywjuii KOHmpoab — 5TO HENPEPHIBHO OCYIIECTBISIEMBbI MOHHUTOPUHI YPOBHS
YCBOEHMsI 3HaHUH U (OPMHUPOBAHNS YMEHHUM U HABBIKOB B TEUEHUE CEMECTPA WIIM y4eOHOT0 rofia.
Texymuil KOHTPOJIb 3HAHUM, YMEHUIM M HABBIKOB CTYJIEHTOB OCYILECTBIISIETCS B XOA€ Y4€OHBIX
(ayZIUTOPHBIX) 3aHATUH, NPOBOAMMBIX II0 pacnucaHuio. DopMaMu TEKyLIEro KOHTPOJI
BBICTYIIAIOT ONPOCHl HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATHUSAX, a Takke KopoTkue (1o 15
MHH.) 3aJaHUs, BBINOJIHSEMbIE CTYJIEHTaMU B Haydaje JIEKIUH C LENbI0 MPOBEPKH HAJIMYUS
3HaHUH, HEOOXOAUMBIX ISl YCBOCHHSI HOBOTO MaTepHalla WM B KOHLE JIEKIIMU Ul BBIICHEHUS
CTEIIEHH YCBOCHHUS U3JI0KEHHOI0 MaTepuaa.

PyOeHblil KOHTPOJIb OCYLIECTBIIAETCS 110 00JIEE UIIM MEHEE CaMOCTOSITENIbHBIM pa3jienaM
— Y4eOHBIM MOJYJSIM Kypca W IPOBOAMUTCA IO OKOHYAHWM HM3YYEHHUs MaTepuaiga MOAYJsS B
3apaHee YCTaHOBJIIEHHOE BpeMs. PyOeXHbI KOHTpPOJIb HPOBOIUTCS C IIEJbI0 OIpeIesIeHUsS
KayecTBa YCBOCHHS MaTepuasia yueOHOro MO1yJisl B IIEJIOM.

TeMbl 1 KpUTEPUHU OLIEHUBAHMSI CAMOCTOSATEILHON PadOThI
IIpuMmepHas TemaTHka pedepaToB U Npe3eHTALUI

1. ®uzuxo-xumuueckoe uccienoBaHue GypPpypoa-aHUINHOBBIX KOHIEHCAIIUH.

2. MUKpOKaIOpUMETpUYECKOE NCCIIeI0BAaHIE THPUPOBAHUS S-3aMeIEHHBIX (ypabIeruios.
3. Ou3MKO-XMMHYECKOE  HWCCIIEZIOBaHME B  0OONacTH  KapOOHHMJIBHBIX  IPOW3BOIHBIX
IPOCTPAHCTBEHHO-3aTPYIHEHHBIX (DEHOIIOB.

4. OU3NKO-XUMHYECKHE CBOMCTBa 1-(3,5-1u-Tpe -0y TrII-4-TUAPOKCU (P CHI )-
ankwi(apui)peHIITHAPA30HOB.

5. ®u3NMKO-XMMMYECKOE  HcCleoBaHWEe B 00dacTd  (apMakoJOTMUECKH  aKTHBHBIX
IPOU3BOJIHBIX O€H3-Y -IIMPOHA.

6. MopenupoBanue yd4eOHOTO Tpolecca Mo crHenkypey: "®OHU3UKO-XUMHUYECKHE METOIbI
MCCJIEJOBAHNSI OPraHUYECKUX COETMHEHUN" .

7. HayuHo-uccnenoBarenabckas J€ATENbHOCTh CTYJEHTOB KaK KpEaTUBHBIH KOMIIOHEHT
dbopmupoBanus npodeccuoHanu3Ma (Ha MpUMEpe CrerabHOr0 Kypca "®dH3nko-XxuMuuecKue
METO/IbI HCCIIEJOBAHUS OPTaHUYECKUX COeTMHEHUN").

OueHoYHBbIH JIUCT 321U THI pedepaTa

HanmenoBanue BuisiB1eHHBIE OTmerka
nokasareJis HeI0CTATKH U
3aMeYaHust

|. KAUECTBO UCCJEJOBATEJbCKON PABOTHI (PE®EPATA, IPOEKTA)

1. CooTBercTBUE coAepx aHUs pabOThI 3a1aHUIO 0,5

2. 'paMOTHOCTb U3JI0KEHHUS U Ka4ecTBO 0(OpMIIEHUS pabOThI 0,5

3. CaMoCTOSITeTbHOCTh  BBITIOJIHEHUS PabOTHI, TIyOWHA 0,5
IpopabOTKN MaTepualla, UCIOIb30BaHUE PEKOMEHIOBAHHOM
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Y CIIPABOYHOM JIUTEPATYPHI

4. O00CHOBAHHOCTD U J0KA3aTEIHLHOCTH BEIBOJIOB 0,5
OO0was orteHka 3a Beionnenue P 2
I1. KAUECTBO JOKJIAJIA

1. CooTBeTcTBHUE COACpkKAHUS TOKIIA/Ia COEPKAHUIO PAOOTHI 0,5
2. Beinenenne OCHOBHOM MBICIIHA PaOOTHI 0,5
3. KauecTBO u310KEeHUS MaTepraa 0,5
OO01as oreHKa 3a JOKJIag 1,5

I11. OTBETbBI HA JOIIOJIHUTEJIBHBIE BOITPOCHI 10 COAEP KAHHNIO PABOTbI

Bompoc 1 0,5
Bomnpoc 2 0,5
Bomnpoc 3 0,5
OOGm1as olLleHKa 32 OTBETHI Ha BOIIPOCHI 15
UTOI'OBAS OLIEHKA 3A 3AILIATY 5
Kputepun onieHUBaHUS CTY/JA€HTA 32 MOJAT0OTOBKY NMpe3eHTAIlUH
Ouenk
B 5 4 3 2
a
He Bce
[TouTn nmoaHOCTHIO .
Ba)KHeHIIne PaGora
PaGora nonmHocThi0 | cAenaHbl Haubosee
KOMIIOHCHTBI cenaHa
3aBepuIeHa Ba)XHBIC KOMITOHCHTHI
paboThI (dhparMeHTapHO
paboThI
BBITIOJTHCHBI
Pabora Pabora
PaGora
JEMOHCTPUPYET JEMOHCTPHUPYET Pa6ora
JIEMOHCTpHUPYE
rirybokoe MMOHMMAHUE OCHOBHBIX | JIEMOHCTPHUPYET ;
MMOHNMAaHHe MOMEHTOB, XOTS MOHMMaHUe, HO
MUHUMAJIBHOE
OITMCHIBAEMBIX HEKOTOpBIE JETAJIN HE | HEMOJHOE
Coxaep MMOHUMaHHE
MIPOILIECCOB YTOYHSIFOTCS
JKaAHH
€ JIMCKYyCCHOHHBIE
MaTepuaibl eCTh B
HaJIM4Y1H, HO HE
Nmerorcst HEKOTOpBIE
JlaHbI MHTEpECHBIE CIOCOOCTBYIOT Munumym
MaTepuabl
JTUCKYCCUOHHBIC MTOHUMaHHIO JTUCKYCCHOHHBI
JINCKYCCUOHHOTO
MaTepuabl. MPOOIEMEI. X MaTepHasoB.
xapaktepa. Hayunas
I'pamoTtHO Hayunas MuruanMym
JIEKCUKa
HCIIONb3YETCS TEPMHHOJIOTHS HAyYHBIX
UCIIONB3YETCs], HO
Hay4JHas JIEKCHUKa WJIM UCTTOJIB3YeTCS | TEPMUHOB
WHOT/1a HE KOPPEKTHO.
MaJjo Win
HCIIOJIb3YeTCs
HEKOPPEKTHO.
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[Ipennoxena

B OonbmmHCTBE

coOcTBEHHAs
N — Cly4acs HNuorna WNHuTtepnperanu
_— pa3€3mne TeMbL npeJjaraeTcs npejiaraeTcs sl OrpaHUYCHA
(0 6ogmeHna coOcTBeHHAas coOcTBeHHAas 1501051
I I/IJ'IO}KCHI/I}I’ HMHTEpHpeTaus uin HMHTEpIIpeTaIus OecrouBeHHa
P ’ pa3BUTHE TEMBI
aHaJIOTUN)
Jn3aiiH JOru4eH u Tlusaiin ectb Jwn3aitn Jn3aita He
OYEBUJIEH CIIy4alHbIN SICEH
Nmerotcsa Het mocTostHHBIX OJ1eMeHTHI
HNwmeroTcsa mocTosHHbIC o
MOCTOSIHHBIC . 3JIEMEHTOB U3aiHa
o JJIEMEHTEI JU3aiHa. N o
SJIEMEHTEI TU3aiiHa. Tusaiin nuzaina. J{uzaiin MEILIAIOT
JnzaiH MOJKET U HE COJICPKAHUIO,
COOTBETCTBYET
Tusaii MOAYEPKUBACT CONEDIKAHHIO COOTBETCTBOBATH HaKJIaIbIBAsCH
; coJiep>KaHue. p ) COCPKAHUIO. Ha HEro.
ITapameTpsl
mpudra ‘ITapameTpsl
Bce mapamerpsl
P P [TapameTpsl mpudTa HEJIOCTAaTOYHO HE 0100 paHBbl,
upudTa Xopouio
HOTOOPAHDI (TeKCT nonobpansl. [pudr XOPOIIIO JIEIA0T TEKCT
P YUTAEM. 0100 paHBbI, TPYIHOYUTAEM
XOPOILLIO YUTAETCSI) MOTYT MEIIATS iy
BOCIIPUSITHIO
Xopo1io
rmogooOpana
Ipadp cocI)[TBepTCTB’ or I'paduxa I'paduka mano I'paduxa He
mlza cone )KaHI/IZ,O COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
p ’ COJIEPKAHUIO COJIEPKAHUIO COJIEpPKAHUIO
obOorarmaer
coJiepKaHue
MaHoro
oam Her ommOok: au Eoth ommGKn OIIINOOK,
op oc rpaMMaTHYECKUX, MunnManbHOE MO ’ bi (S P21 0110704
TH
HU KOJIMYECTBO OIINOOK m Marepual
Th BOCITPUSITHIO
CHUHTAKCUYECKHUX TPYJHOUYUTAEM
BIM

Hpomeofcymouublﬁ KoHmpoJ/ib - UTOI'OBas1 OLICHKA 3HAHHUH CTYACHTA, OCYIICCTBIIACTCA 110

HAKOIIUTSIBHOM CHCTEME CYMMHUPOBaHUEM 6ann013, IMOJYUYCHHBIX B MPOHECCC TCEKYLIETO

KOHTPOJISL.
dopma IpoOMEKYTOUYHOTO KOHTPOJIS —3aueT

1.

Hepeqeﬂb BOIIPOCOB 1Jidl MOATOTOBKH K 3a4Y€Ty 0 JUCHUIIJIMHE
«PU3HKO-XMMHYeCKHE METOIbI HCCIEeT0BAHUS OPraHuYeCKUuX coeTHHEHUI»

METOJaX HMCCICIAOBaHUA.
OpTaHUYCCKUX COCIUHEHMH. 061_[[3.}1 XapaKTCPUCTHUKA (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX MCTOIO0B.

Beenenue. llens, 3amaum u conepxkanue kypca. [loHsATHE 0 (DU3HKO-XUMHYECKHX
Knaccupukanuss  HU3NKO-XUMUYECKAX METOJOB  HCCIIEIOBAHUS
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YyBCTBUTEIBHOCTP U pa3peliarolias ClioCOOHOCTh METO/1a. XapaKTePHCTHIECKOE BPEMsI METOIa.
OTHOCHUTEIBHOCTD pa3ieiICHUs METOIOB Ha (PU3NUYECKHEe U (PU3HKO-XUMUIECKUE METO/IBI.

2. DU3UKO-XUMUYECKHE METOIbI OUUCTKH U Pa3ACICHUs OPraHMYECKUX COCIUHECHMIA:

3. Kpucrannuzanus u nepekpucraminzanus. Texuuka padotsl. [Ipumenenue. [Ipumepsi.

4. Okcrpaknus. PU3NKO-XUMUIECKHE OCHOBBI KCTpakiuu. TexHuka padotel. [Ipumepsr.

5. [leperonka. ®uU3MKO-XUMUYECKHE OCHOBBI IeperoHku BemecTB. Kiaccuduxamms

MCTOHOB TICPCTOHKHU: MPOCTasA MEPCTrOHKa, z[po6Ha;1 u (bpaKI_[I/IOHHaSI neperouka, NCperoHka ¢
BOOAHBIM IIapOM, IICPErOHKa I10J BAaKYYMOM, MOJICKYJIApHasA IEPErOHKa. Texunka pa6OTBI.

IIpumepsl.

6. CyOmmmarust (Bo3ronka). OU3MKO-XMMUYECKHAE OCHOBBI CyOIMManuu. TexHuKa padoThl.
ITIpumenenue. [Ipumepsl.

7. 3oHHas miuaBka. DOU3MKO-XMMHYECKHE OCHOBBI 30HHOM mIaBku. TexHuka paboThL
IIpumepsl.

8. Xpomartorpadusi. PU3MKO-XUMUYECKHE OCHOBBI copOuuu. Kiaccudukanus meTonos
Xpomarorpaduu o MexaHu3My COpOIHH:

9. Ancopbunonnas xpomarorpadusa. Tunbsl uzorepMm copOuuu. TexHHKa SKCHEPHUMEHTA.
IIpumepsl IpUMEHEHHS.

10.  PacmpenenutenbHas xpomaTtorpadus. OU3NKO-XUMHUYECKHE OCHOBBI paclpeaenuTeIbHON
xpomarorapuu. TexHuKa SKCIIepUMEHTA.

11. Hon-oOMeHHas xpomatorpadus. DHU3HKO-XUMHUYECKHE OCHOBBI  HMOH-OOMEHHOM
xpomarorpaduu. TexHuka sKcCriepuMenTa.

12. OmnpeneneHue BakHEHIINX (HU3MUECKUX KOHCTAHT: TEMIIEPATyPhl KUIICHUS, TEMIIEPATYPbI
Ousnueckne U (U3NKO-XUMHYECKHE  METOABl  HMIACHTU(UKAIUU  OPraHMYECKHX
BEIIECTB.IJIaBICHHS], OTHOCUTEIBHOMN MIIOTHOCTH, ITOKA3aTeNsl MPETOMIICHHS,

13. MoneKyIsIpHOU MaccChl, MOJIEKYJISIPHOW pedpakiy, yAeTIbHOTO U MOJICKYIISIPHOTO

14.  BpameHus, xpomaTorpadu4eCcKuX KOHCTAHT.

15. TepmoxuMus opraHndyeckux peakuui. Kamopumerpus Kak 3KCIEPUMEHTAIbHBIM METON

TepMOXUMHUH. THIBI KaloOpuMeTpoB. AnnabaTHUYECKUN KaJOpUMETp U €ro yCTPOMCTBO.
N3oTtepMuyecknii KaJOpUMETp M €ro 0COOCHHOCTH. TermonpoBosiuii kagopumerp. [Ipubdop
Tuana—KanbBe. MukpokanopumeTpus ¥ €€ BO3MOXKHOCTH.

16. Pedpakromerpus. PedpakTomeTpuueckie METOIBI  HCCIIECIOBAHUS  OPTaHUYECKHUX
BenlecTB. [lokasarenp mpenoOMIIEHHS U €ro DKCIEPUMEHTAIbHOE ONpEIeNICHUE. Y IeibHast
pedpaxuus. [loaspusyeMocTs 1 €€ CBsI3b C YAEIbHON U MOJEKyNIsspHOU pedpakiueit. dopmyina
Jlopentua-JlopeHna. AJJIUTUBHOCTh MOJIEKYJISPHOH pedpakuuu. ATOMHBIE pedpaKiMH.
CTpyKTypHBIE MHKpPEMEHTBHl W TIpymnmnoBble pedpakuuu. Pedpaxmum csszeid. CooTHolieHue
MEXIy pebpakiusMH CBsi3ell W aTOMHbIMH pedpakiusmu. ['paHUIBl NPHUIOKHMOCTH
aJJIMTUBHON CcXeMbl. OK3albTallUsg MOJEKYJIsApHOU pedpakunn. Bo3MOXKHOCTH yTOUHEHHS
aJINTUBHOMN CXEMBI pacuéTa ¢ y4E€TOM BIIUSHHUSA HE CBSI3aHHBIX HETOCPEICTBEHHO aTOMOB.

17. Meron aunonbHbIX MoMeHTOB. [lonspuzanus HENmoJspHOrO BELIECTBAa B MOCTOSIHHOM
anekTpuueckom rmone. Ilomspusyemocts. MonbHas nossipusanus. [lonspuzanust MOJSIPHBIX
BemiecTB. YpaBHeHnue JlamxeBena—/leOas. [lepsriii Mmeton Jlebas. [lonspusanus B nepeMeHHbIX
ANEKTPUIECKUX MOJsiX. Bropoit meton [ebas.

18.  Ilomspumerpuueckue MeToJbl B opranudeckoil xumuu. IloHstne 00 onTHuecku
aKTHUBHBIX BelecTBaX. PU3NYECKUE OCHOBBI SIBJICHUS ONTHYECKOW akTUBHOCTH. IIpupona
ONTHYECKOTO BpamieHus. [loHATHE O MIIOCKO MOJSPU30BAaHHOM CBETE. BpalleHue miockoctu
nossipu3anuu. CxemMa moJsIpuMeTpa. 3aBUCUMOCTh BEIWYMHBI YIJIAa BpPALICHUS IIJIOCKOCTH
NOJIIPU3ALUH OT YCIOBUM U3MEPEHUS.

19. Cnexrpononspumerpust. [IpuHONAN yCTpONCTBAa CHEKTPONOJISIpUMETpPA. BHIpl KpHBBIX
mucriepcun  onTuyeckoro BpamieHus. Oddekr Korrona. Ilonatue o mnpaBuiie OKTAaHTOB.
Omnpenenenre OTHOCUTEIbHOM M aOCOMOTHOM KOHpuUrypauuu. [IpumMeHeHne MiIaBHBIX KPUBBIX
JUCIIEPCUU  ONTHUYECKOTO BpalleHMs (JOKa3aTeNbCTBO HAJIWYUSA ONTUYECKOM aKTHBHOCTH,
BBISIBJICHHE CTPYKTYPHBIX aHAJIOTH).
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20. CHekTpoCKONMMYECKUE METOIbl UCCIIE0OBAHUS B OPraHMYECKO XuMun. B3zanmoneiicteue
BELICCTBA C MIEKTPOMArHUTHHIM U3ilydeHneM. 3akoH [lnanka—bopa. [lornomenue usnydenus u
ero smuccus. [lonstre 06 aOCOpOLMOHHON M 3MUCCHOHHON CHEKTPOCKOMUH. XapaKTepUCTUKA
3JIEKTPOMArHuTHOro u3iaydeHus. [loHsaTHe 00 35IeKTPOHHBIX, KOJdeOaTeIbHbIX U BpalllaTeIbHbIX
nepexofax. OHEpPreTHYecKass XapakTepUCTHKAa TIEpPEeXOJ0B M KJIACCH(HUKAIMA METOJOB
a0COpOIMOHHOM CIIEKTPOCKOITHH

21.  DnextponHas abcopOumoHHas crekTpockonus. [IpuHIMIHMaTbHAs cXeMa ONTHYECKOTO
criektpodoromeTpa. OCHOBHOM 3aKk0oH cBetomnorionieHus: Jlamoepra—byrepa—bepa. TlonsTue
ANIEKTPOHHOTO crekTpa. CrmocoObl TpapuuecKkoro H300paKEeHUsT DIIEKTPOHHBIX CIEKTPOB.
DHepreTU4ecKre YpoBHU ABYXaTOMHBIX MoJiekyil. [Ipuniun ®@panka—KongoHa. D1eKTpOHHbIE
CHEKTPhl MHOTOATOMHBIX MoJieKyJ. Knaccudukanus 371eKTpOHHBIX 1Mepexo0B. IHTEHCHBHOCTH
JJIEKTPOHHBIX IepexooB. IIpaBuia ord6opa. Bo3OyxaéHHbIe cocTosHUsA Mosekyi. IlonsaTue o
CHHIJIETHBIX U TPUIUIETHBIX COCTOSTHUAX. [TyTH ne3akTuBanuy BO30YX IEHHBIX COCTOSHHIA.

22.  Meronbl konebaTtenbHON crekTpockonuu. OCHOBBI KIACCUYECKOH TeopuH KosebaTelb-
HBIX CIIEKTpOB. ['apMonndeckuii ocummisatop. Konebanus AByxaToMHO#M MoJieKyIbl. 3akoH ['yka.
Omnupudeckas Gopmysa Mop3se. BanentHsie u negopmanmonssie konedanus. IlpaBuna otdopa
B nH(pakpacHbix (MK) u komObunammonno paccesubix (KP) ciexrpax.

23.  HudpakpacHas cnexkrpockonus. biok-cxema apyxiyuyeBoro MK-cnekrpodoTtomerpa.
Boi6op onTuUMalibHBI YCIOBUN CHEMKH: TOJIMHA CJOs IOIJIOLIAIOIIErO BELIECTBA, XapakKTep
IIPU3MBI, [IMPHUHA BBIXOJHOM €M MOHOXpOMAaTopa, CTENEHb YCWJIEHMs CUTHaja AETEKTOpa,
CKOpOCTh pa3BEPTKU criekTpa. Hambonee pacmpocTpaHEHHbIE HEJOCTAaTKH HH(PPAKPACHBIX
CHeKTporpaMmM, crnocoObl ux ycraHeHus. OcobenHoctu MK-cnexkTpoB BaKHEMIIMX KJaccoB
oprannveckux coenuHenuid. [lapapuabr w mmxiomapadunbl. OneduHbL.  AIETHICHBL
Apomaruyeckue yriaeBojgoponsl. Crnuptel. Ilpocteie 3¢upbl. Amunbl. Hutpunsl. Hutpo-
coenuHeHus. ['anorennpounsBoiHbie. CEpHUCTBIE COEAUHEHMUS.

24.  CTpyKTypHBIH aHaIM3 MO XapaKTEepUCTUYECKUM YacToTaM. BaxHeline xapakTepucTuy-
HBIE TOJIOCHI MOTJIOIIEHUSI B O0JIaCTH OCHOBHBIX YacTOT KOJ€OaHUN OpraHMYeCKHUX MOJIEKYIL.
[TpoBeneHue CTPYKTYpHOro aHaiau3a MO WHOpPaKpacHbIM crekTpaM. CBOJHBIE TaOIUIIBI
XapaKTepucTHueckux yactoT. [loaTBepkaeHne orHeceHus: yactoT. Mcnonp30BaHue pe3yabTaToB
JpYTHX METOJOB HCCIEN0BaHus Ipy TojakoBaHuu MK-cniekTpos.

25.  Crekrtpockonuss KOMOMHAIMOHHOTO paccessHus. Cxema skcnepuMmenta. OcoOeHHOCTH
TE€XHUKU CIIEKTPOCKONMMHM KOMOMHALIMOHHOTO paccestHus cBera. [Ipupona KOMOMHAIIMOHHO-TO
paccesHus CBETa

26.  CrnekTpocKoNus SAEpHOr0 MarHUTHOTO pe3oHaHca (SIMP).

27.  MarHuTHbBIe CBOMCTBA siiep. SIBIeHUE SAEPHOTO MAaTHUTHOTO PE30HAHCA B KIIACCHYECKOM
TPAKTOBKE (IIpeLieccusi MarHUTHBIX MOMEHTOB SIZIEp BO BHEIIHEM MAarHMTHOM IIOJIE€, BEKTOPHAs
nuarpamma). KBaHToBO-MexaHuueckass TpakToBka SAMP U ocHOBHOEe COOTHOIIEHHE IS
pEe30HAaHCHOM YacToThl. CxeMa paclllerIeHUs] JHePreTHUeCKUX YpoBHEH siiep co cnuHoM I1=1/2 B
MarHuT- HOM T1oJie. 3acel€HHOCTh HSHEPreTHYecKuX ypoBHEW. [IpuHIMNUanpHas cxema
cnekTpomet-pa SIMP. ITpunuun paboTsl.

28. Tonkas crpykrypa curHanoB SMP wu e€ mnpouncxoxnenne. CHUH-CIMHOBOE
B3auMoelicTBue. KOHCTaHThI CIIMH-CIIMHOBOTO B3auMoeWcTBUS. [IpocTelimme TUIIbl CIEKTPOB
IPOTOHHOTO MarHUTHOro pe3oHaHca (IIMP) Bricokoro pazpemenus. Knaccudukanus crekTpos
[IMP. 3aBucumocts cnektpoB [IMP ot ycnouii chémku. Pacmmdposka crnexkrpos [IMP npu
CTPYKTypHOM aHanu3e. [Ipumepsr.

29.  Cmektper SIMP BC. Vcmoeus permctpamuu crextpos SIMP  13C. Pacumdposka
ciektpo SIMP  '3C. Ilpumeps!l ucrmons3oBanus crektpo SIMP “C  mus onpenenenus
CTPOEHUS MOJIEKYJI.

30. Otpaxkenne 0OMeHHBIX TporeccoB B criektpax SAMP. Ilonarue o guHAMUYECKOM
saepHoM MarHuTHoM pe3oHaHce ([ISIMP). KeanpynonbHas penakcanus. [loHstne o TexHHKe
JIBOMHOTO pe3oHaHca. [[pumepsl CeKTpoB ABOMHOTO pE30HAHCA.

25



31.  ChekTpockomMsi 3JIEKTPOHHOI'O IapaMarHUTHOIO pe3oHaHca. Pusmdeckas Npupona
ABJICHUA. TeopeTnyeckue OCHOBBI METOJA 3JIEKTPOHHOrO MapaMarHuTHoro pesonaHca (OI1P):
ycnoue OIIP, monokeHWe pEe30HAHCHOTO CHTHala ©  (-(akTop, SIEKTPOH-SIAEpHOE
B3aMMOJCMCTBUE M CBEPXTOHKas CTpyKTypa crnekrpa JOIIP, 31eKkTpoH-31€KTpOHHOE B3auMO-
JeICTBUE U TOHKas cTpykrypa cnekrpoB OIIP aHuszorpomnHbix cucreMm. Bupg cnekrpos OIIP
npocTermux paaukanoB. OcodeHHocTH criekTpomeTpoB DIIP.

32. TexHuka skcriepumenTa. BozaMmokHoCTH Hcronb3oBanusd OIIP B opraHndeckoil XMMHU.
HccnenoBanre MEXaHU3MOB OPraHUYECKUX PEAKLMK ¢ OJHOIEKTPOHHBIM IIEPEHOCOM METOAOM
OIIP.

33. Macc-cneKTpoMeTpus. OpraHMYeCKHX CcoequHEeHuH. MoHu3auus aToOMOB M MOJIEKYII.
Tumbl WMOHOB: MOJEKYJISIpHBIE, OCKOJOYHBIE, IEpPErpyNIHPOBOYHbBIC, METacTaOMIbHBIE,
OTpULATENIBHBIE, MHOro3apsAaHble. MeTonbl HOHM3aUUU: METOJ HMOHU3ALMU 3JIEKTPOHHBIM
yIapom, MeTtoa (OTOMOHHU3AIMH, HOHU3ALNS JICKTPUUYECKUM II0JIEM, XUMUYEeCKass MOHU3AIMS,
[IOBEPXHOCTHAsI MOHM3ALMS, KOMOMHUPOBaHHbIE METO/bl MOHM3aluu. [IpuHnMnuansHas cxema

MarHUTHOTO Macc-CIEKTPOMETpaA. OcHoBHOE ypaBHEHUE Macc-CIIEKTPOMETPUH.
XapakTepuCTUKU Macc-CIIEKTPOMETPA.
34,  Mertoapl W3y4yeHUS] KMHETUKA M MEXaHU3MOB OpPraHMYecKHx peaknuid. [Ipumenenue

(GU3UKO-XMMUYECKMX METOJNOB Ul HCCIEIOBaHMsS KHMHETHKH OpPraHUYECKHX peaKIHi
(kuHeTHYeckue MeTojbl). M3yueHne MeXaHM3MOB OpPraHMYECKMX peakUMid C I[OMOIIBIO
U30TOIHBIX METOOB.

IIpuMepHbIe BAPHAHTHI 32IaHUI MO TUCIHUILINHE
«PU3NKO-XUMHUYECKHEe METO/bI HCCJIeI0BAHUS OPraHUYeCKUX COeUHEHN D)

3amaumeNe 1

1. ®us3NKO-XUMHUYECKHE METOJIbl OUUCTKH U pa3/IeJIeHUs] OPraHUYECKUX COEAMHEHUN:

2. ChoexTpockomnuss KOMOWHAIIMOHHOTO paccesHus. Cxema »dkcrepuMerTa. OcoOEHHOCTH
TE€XHUKU CIIEKTPOCKONMMHM KOMOMHALIMOHHOTO paccesiHusl cBeTa. [Ipupona KOMOMHALMOHHO-TO
paccestHus cBeTa

3. Merong aumonbHbIX MOMeHTOB. lloisipu3anusi HEMOJSPHOrO BEIIECTBA B IOCTOSHHOM
anektpudyeckoMm moze. llonspusyemocts. MonpHas mnonspuzauud. [lonsipuszanus HOJISPHBIX
BeiecTB. YpaBHeHue JlamxeBena—/leOas. [lepsriii Mmeton Jlebas. [lonspusanus B nepeMeHHBIX
ANEKTPUYECKUX MoJsiX. Bropoit meton [ebas.

3aganue Ne 2

1. Xpomarorpadpusi. Pu3znMKO-XUMHUYECKHE OCHOBbI copbuuu. Kiaccudukanus meronoB
Xpomarorpaduu no MexaHu3mMy COpOIHH:

2. CrHekTpockomusi DJIEKTPOHHOTO IMapaMarHWTHOTO pe3oHaHca. Pu3mueckas mpupoaa
ABJIeHUs. TeopeTuueckue OCHOBBI METOJA AJIEKTPOHHOI'O NapamMarHuTHoro peszoHaHca (OIIP):
ycioue OIIP, momokeHHWe pe30HAHCHOTO CcuUTHaita U (-QakTop, DIEKTPOH-SIEPHOE
B3aMMOJICMCTBHE M CBEPXTOHKas CTpyKTrypa crnekrpa JOIIP, 31ekTpoH-31€KTpOHHOE B3auMO-
JIEMCTBHE U TOHKasl CTpyKTypa crekTpoB DIIP anm3orponnsix cucteM. Bua cnekrpa.

3. Metoasl wM3yuyeHUS KHHETHKM W MEXaHM3MOB OpraHuyeckux peakiuid. I[Ipumenenue
(U3UKO-XMMUYECKMX METOJNOB Uil HCCIEIOBAaHMS KHHETHKH OpPraHWYECKHX PeaKIui
(kuHeTHYeckue MeTofbl). M3ydeHne MeXaHM3MOB OpPraHMYECKMX peaklMid C IOMOIIbIO
M30TOIHBIX METOJIOB.

Metoauka ¢popMHUpPOBaHHA Pe3ybTHPYIOLIEH OLEHKHU
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Y4eOHBIM IJIaHOM IO JAHHOM NHCHUIUIMHE MPEeIyCMOTPEH 3aueT. MakcumanbHOe
KOJINYECTBO 0aJIOB, KOTOpoe MoxeT Habpathb ctyaent 100.

[Ipu ycmemHoM OCBOEHHH Kypca CTYAEHT, HaOpaBmmi 56 OannoB mim Oosiee, MOXET
OBITH OCBOOOKICH OT ClIa4M 3a4eTa.

B npoTuBHOM ciyyae Ha 3a4eTe CTYACHTY IpesiaraeTcsi Tpu TEOPETHUECKUX BOIPOCa.

Bec teopernueckux BompocoB coctarisieT 1,2 Bonpoc — nmo 30 6amios, 3 Bompoca — 40
6ayutoB. To ecTh MakCUMaIBHBIM CyMMapHBIi 0aiut 3a oTBeT coctaisieT 100 6amos.

Bce 3amanus oneHUBAIOTCS MO MATHOAUIBHOW CHUCTEME, a 3aTeM IEePECUYUTHIBAIOTCS IO
MIPUBEJICHHOMN IIKAJIE.

IIIxaa HTOroBoOM aKageMH4IeCKOM YCneBaeMoOCTH CTYACHTOB 1O JUCHUILJIMHE

Cucrema OLIEHOK
Cymma GasioB Ha3Banue UucnoBoi SKBUBAJICHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
56-70 yIIOBJIETBOPUTEIHHO 3

OueHuBaHMe 0TBETA CTYACHTA HA K3aMeHe (3a4eTe)

Xapaxmepucmuka omeema oannwl

JlaH MOJHBIN, pa3BEPHYTHIA OTBET Ha ITOCTABIECHHBIN BOIIPOC, ITOKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHUH 00 00BeKTe, MposBIAOLIAascs B CBOOOJHOM ONEPUPOBAHUU
MOHATUSIMH, YMEHUHU BBIICIUTH CYIIECTBEHHBIE M HECYIIECTBEHHBIC €Tr0 INPH3HAKH,
NPUYMHHO-CICICTBEHHbIE CBSI3UM. 3HaHHME 00 oOBekTe nemMoHcTpupyercs Ha ¢one | 46-50
MOHWMAaHMs €r0 B CHCTEME IaHHOW HayKH W MEXIWCIUIUIMHAPHBIX CBszeld. OTBET
¢dbopmynMpyeTcsi B TEpMUHAX HAyKH, U3JIOKEH JINTEPATYPHBIM SI3bIKOM, JIOTUYEH,
JI0Ka3aTeseH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIUIO CTYICHTA.

JlaH MOHBIN, pa3BEPHYTHIN OTBET HA IOCTABJICHHBIN BONPOC, ITOKAa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAaHUI 00 OOBEKTe, JOKa3aTeNIbHO PACKPBITHI OCHOBHBIE MOJOXKEHUS
TEMBI; B OTBETE MPOCIICKUBACTCS YETKasA CTPYKTYpa, JJIOTUYECKAs IMOCIEA0BATEIBHOCTb,
OTpakarolllass CYIIHOCTh pPAaCKpbIBAEMBbIX TOHATUN, TEOpHH, sBIeHHHA. 3HaHHE 00 41-45
00BbEKTE AEMOHCTpUpyeTcs Ha ()OHE TMOHHMMAHUS €ro B CHUCTEME JaHHOM HayKu U
MEXIUCUUIUIMHAPHBIX CBA3€H. OTBET M3JI0KEH JUTEPATypHBIM SA3BIKOM B TEpMHUHaX
Hayku. MoryT ObITh JOMYIIEHBI HEJOYETHl B OMPECIICHUN MOHSATUHN, UCTpaBICHHbIE
CTYJCHTOM CaAMOCTOSITEIILHO B IIPOLIECCE OTBETA.

JlaH TIONHBINA, pa3BEpHYThII OTBET Ha IIOCTABJIEHHBIA BOIIPOC, MOKA3aHO yMEHUE
BBIJICNTUTH CYIIECTBEHHBIE M HECYIICCTBEHHBIC MPU3HAKH, MPUYHHHO-CICICTBEHHBIC
cBsi3u. OTBET YETKO CTPYKTYpPHPOBaH, JIOTHUCH, 3JIOKEH B TepMUHaxX Hayku. OmHako | 36-40
JONYIIEHbl HE3HAYNTEIbHBIC OMMOKY MK HEIOYEThI, UCTIPABICHHBIE CTYICHTOM C
TIOMOIIBIO «HABOJSIITMX)» BOIPOCOB MPENOIaBaTesl.

JlaH TOJIHBIM, HO HEJOCTATOYHO IIOCJIEN0BATEIbHBIN OTBET HA ITOCTaBICHHBIN BOIPOC,
HO IIpM OSTOM IIOKa3aHO YMEHHE BBIIEIUTh CYLIECTBEHHBIE W HECYIECTBEHHBIE
MIPU3HAKU U NPUYMHHO-CIIEACTBEHHbIE CBsI3U. OTBET JIOTMYEH U U3JI0KEH B TEPMHHAX 31-35
Hayku. MoryT ObITh JomymieHbl 1—2 omuOKH B OIpeneleHHUH OCHOBHBIX TMOHSTHH,
KOTOPBIE CTYJIEHT 3aTPYAHSIETCS UCIIPABUTH CAMOCTOSITENILHO.
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JlaH HEZOCTaTOYHO IIOJIHBIA M HENOCTAaTOYHO pa3BepHYThIM oTBeT. Jlormka wu
[IOCJIEIOBATENbHOCTh M3JIOKEHHUA MMEIT HapyumeHusd. JlomymeHsl omuOku B
pPacKpbITUM  TOHATHH, ymorpebiaeHun TepMHHOB. CTyaeHT He  crocoOeH
CaMOCTOSITEJILHO BBIJEIIUTD CYILIECTBEHHBIE X HECYIECTBEHHBIC IPU3HAKU UIIPUYMHHO-
cieacTBeHHbIE CBSA3H. CTYCHT MOXKET KOHKPETU3UPOBATh 000OIICHHbIE

3HAHMA, JOKa3aB Ha IMPHUMEpax HX OCHOBHBIE IIOJIOKEHUS TOJBKO C IIOMOILBIO
npenozasatess. PedeBoe oopmiieHne TpedyeT NonpaBoK, KOPPEKLUH.

26-30

I[aH HEMOJIHBIN OTBCT, JIOTHKAa MW IOCICAOBATCIBHOCTh HM3JIOXKCHUA HMCIOT
CYILLECTBCHHBIC HapyleHus. JlomyieHbl rpyOble OMIMOKH MPY ONPEICICHHN CYIIHOCTH
PACKpPBIBACMBIX HOHSITI/II?I, TeOpI/If/’I, HBJ’IGHHﬁ, BCJICACTBUC HCIIOHMMAHUA CTYACHTOM HX
CYILLIECTBCHHBIX M HECYIIECTBCHHBIX MPU3HAKOB M CBs3eld. B OTBeTe OTCYTCTBYIOT
BBIBOJIBl. YMEHHE PACKPBITh KOHKPETHBIC MPOSIBICHUS OO0OOIIECHHBIX 3HAHUI HE
nokazaHo. PeyeBoe oopmiienue TpedyeT nonpaBoK, KOPPEKLUH.

21-25

JlaH HemoJHBIA OTBET, MPEJACTABISIOMIUN COO00M pa3po3HEHHBIE 3HAHHUS IO TEMe
BOIIPpOCAa C CYIIECTBEHHBIMH oOIIMOKaMu B  ompezeneHusix. IlpucyrcrByror
(dbparMeHTapHOCTh, HEJIOTUYHOCTh M3I0XeHHUS. CTYJICHT HE OCO3HAeT CBSI3b JAHHOTO
MOHATHSI, TEOPUU, SIBICHUS C JAPYTUMU OOBEKTaMHU JUCHUIUIMHBL. OTCYyTCTBYIOT
BBIBOJIbI, KOHKpPETH3alMsl M JOKAa3aTeIbHOCTh M3JIOXKEHUs. Peub HerpamoTHas.
JlonoIHUTENbHBIE U YTOUHSIOIINE BOIPOCHI IPENOAABATEINSI HE PUBOJAT K KOPPEKLIUU
OTBETA CTYJEHTA HE TOJbKO Ha IMOCTABJIEHHBIA BONPOC, HO M HAa JAPYIHE BOIPOCHI
JCHUTIIUHBL.

1-20

He IMOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIpoCaM JUCHUIIINHLI.

IToxa3zatenun u KPUTEPHUHA OLICHUBAHUSA KOMIIeTEeHIIUil Ha PA3JUYHBIX 3Tanax ux

Q)OpMHpOBaHI/IH, OIMMCAHMEC KA OHCHUBAHUSA

YpoBeHb CPOPMUPOBAHHOCTH KOMIIETEHIU

«MUHHMAJLHBIN MuHUMAaJAbHBINA «Cpennnit «BbIcoKkuil
YPOBEHb He JOCTUTHYT» ypoBeHb» (56-70 ypoBeHnb» (71-85 YPOBEHb)»
(Menee 55 6aJ1710B) 0aJ1710B) 6aJ1110B) (86-100 6an10B)
Kowmnerennuu He «Komnerenuun Komnerenuun Komnerennuu
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpPMHUPOBAHBI.
3HaHMS OTCYTCTBYIOT, CdopmupoBaHsl 3HaHus oOIMpHbIE, | 3HAHUS TBEPAbIE,
YMEHHMS U HaBBIKU He 0a30BbIE CTPYKTYPbI CUCTEMHBIE. apryMeHTUpPOBaHHbIE
c(OPMHPOBAHBI. 3HAHUH. YMeHnus HoCAT , BCECTOPOHHHE.
YMeHus pPENpPOLYKTUBHBIN YMeHHU yCIIeHO
(dparMeHTapHbI U HOCST | XapakTep, MPUMEHSIIOTCS K
pPENPOAYKTUBHBIN MIPUMEHSIOTCS K PELIEHUIO KaK
XapakTep. PEILICHUIO TUTIOBBIX | THUIIOBBIX, TaK U
JemoHcTpupyercs 3a/laHu. HECTaHIapTHBIX
HU3KNH YPOBEHb JlemoHCTpUpYyETCS TBOPUYECKUX
CaMOCTOSITETLHOCTH JIOCTaTOYHBIN 3aJlaHuM.
MIPAKTUYECKOTO YpOBEHB JleMoHCTpUpyeTcs
HaBBIKA. CaMOCTOSITETIBHOCTH | BBICOKMI YPOBEHB
yCTONYMBOIO CaMOCTOSITENTbHOCTH,
MIPaKTUYECKOTO BBICOKAs
HaBbIKa. a/IalITUBHOCTh
IIPAKTUYECKOT O
HaBbIKa
Onucanue KpuTepreB OLCHUBAHUA
OO6yuaronmiics | O6yuaromuiics OObyuaronuiics | O6yuarommiics
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OOHapyKuUJI OoOHapy)ui 3HAaHUE | OOHAPYXKUJI MOJIHOE | OOHAPYKUII
3HA4YUTENbHbIE NPOOENbl | OCHOBHOTO y4eOHO- | 3HaHue yueOHO- | BCECTOpPOHHEE,
B 3HAHUAX OCHOBHOTIO | IIPOrPAMMHOIO MIPOrPaMMHOTO CUCTEMaTHUYECKOE H
y4eOHO- TPOrpaMMHOro | MaTepuaia B 00beMe, Mmarepuaa, rnybokoe — 3HaHHE
Marepuana,  JOMYCTHI | HE0O0X0IUMOM JUIS | YCTICIIHO BBIMOJIHWI | y4eOHO-
PUHIUIIHATIBHbIE JanpHedmen y4eObl M | mpeIyCMOTPEHHbBIE | IPOrPAMMHOTO
ONIMOKH B BBITIOJIHCHUW | MPEACTOsAIed  palboThl | mporpamMmoit Marepuana, yMEHHUE
IIPESYCMOTPEHHBIX o npodeccuy, | 3a1aHus, YCBOWJI | CBOOOJIHO
nporpaMMoil 3aJaHuil U | CIIPaBUIICS C | OCHOBHYIO BBITIOJIHATE 33aHUS,
HE crocoOeH | BBIIOJHEHUEM 3aIaHUM, | uTeparypy, IPESyCMOTPEHHBIE
MMPOAOJDKUTD 06yquI/Ie npeayCMOTPCHHBIX PEKOMCHIOBAHHYIO HporpaMMofzi,
WIM  TPUCTYNHUTH IPOrpaMMoii, 3HAKOM C | IpOrpamMmoii YCBOMJI  OCHOBHYIO
OKOHYaHUH OCHOBHOH JVCLUATUTAHBL, JIUTEpaTypy u
YHHUBEpCHUTETA JIUTEPATYpPOH, HOKa3a 3HAaKOM c
npoeccCHOHaTBLHON PEKOMEHI0BaHHOU CUCTEMATUYECKUN JOTIOJIHUTEIBHOU
JesTeNbHOCTH IPOTrpaMMOi XapakTep 3HaHUH IO | JIUTEpaTypoi,
JOTOJTHUTEIBHBIX JUCLUIUIMHBI, TVCIIATUTHHE U | peKOMEHJOBaHHOU
3aHATHH JOIYCTHI croco0eH K  MX | IporpaMMoi
COOTBETCTBYIOIIICH HOrPEIIHOCTH B OTBETE | CAMOCTOSATEIBHOMY | JUCIUILIMHBL,
JTUCLUIUINHE. Ha DJK3aMeHe U TIPH | IOINOJHEHHIO U | YCBOMJI B3aUMOCBSI3b
BBINOJIHEHUH OOHOBJICHHIO B XOJI€ | OCHOBHBIX TOHSTHIA
HK3aMEHAIMOHHBIX JaTbHEHIICH JUCLUUIUINHBL B MX
3aJlaHui, HO 00anaeT | y4eOHOil paboThl M | 3HAYCHUU s
HE00XO0IMMBIMU npodeccuoHanbHON | mpuodpeTaeMoi
3HAaHUSAMM U1 MX | JA€ATENbHOCTH npodeccun,
yCTpaHEHUS oA IIPOSIBUII TBOPUECKUE
PYKOBOJCTBOM CIIOCOOHOCTH B
IpernoaaBaTeIs. NOHUMAaHMH,
U3JI0KEHUH "
UCIOJIb30BAHUU
yueOHo-
IPOrPaMMHOTO
Marepuana
Ounenka Ouenka Onenka «xopomo» | OueHka «OTITHIHO»
«HeyI0BJIETBOPUTEIbH | «Y10BJIETBOPHTEIbLHO | «3auTeno» | «3auTeno»

0» /He3aUYTEeHOo

» [ «3aUTEHO»

9. YueOHO-MeTOAUYECKOE U HH(POPMAIHOHHOE 0DecTIeYyeHre TUCIIUTITIUHBI (MOYJIs1)
a) OCHOBHAsI JIUTepaTypa:
1. Jle6enes, A.T. Macc-crieKTpoMeTpHs B OPraHMYECKOM XUMUH : yaeOHOe rocodue /

A.T. Jlebenes. — 2-e uzn., nepepad. u gom. — Mocksa : Texnocdepa, 2015. — 704 c. : wi.,Tabm.,
cxeM. — (Mup xumun). — Pexxum 1octyna: mo noJmnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=496508. — bubmuorp.: c. 638-681. — ISBN

978-5-94836-409-4. — TekcT : AIEKTPOHHBIH.
2. ®u3NUecKue METO bl HCCIEIOBAHUS U UX MTPAKTUYECKOE IPUMEHEHUE B XUMUYECKOM aHAIIN3e
/ H.I'. SApeies, FO.H. Mensenes, M.U. Tokapes u np. — 3nanue Bropoe, nepepaboTaHHOE U

nonosHeHHOe. — Mocksa: [Ipomereii, 2015. — 196 c.: cxem., mi., Tabi. — Pexum gocryna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=426720. — ISBN 978-5-

9906134-6-1. — TekcT: NMEKTPOHHBIH.
3. 3BekoB, A.A. CriekTpanbHble METObI UCCIIEeI0OBaHNS B XUMUU: yueOHOe ocodue / A.A.
3BekoB, B.A. HeBoctpyes, A.B. Kanenckumii. — Kemepoo: KemI'Y, 2015. — 124 ¢. — ISBN
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978-5-8353-1823-0. — TekcT: amekTpoHHbIH //JIaHb: 2IeKTpOHHO-OMOIMOTEUHAs CUCTeMa. —
URL: https://e.lanbook.com/book/69980

4. . AaucekoB A.A. u 1p. OnpeneneHue cTpoeHUs Kapoo - U TeTEPOIMKIMYECKUX COSTMHEHUN
CrieKTpadbHbIMU MeTogamMu MoHorpadus. - Caparos: U1 «Haykay», 2010. — 234 c.

5. BacoB B.H. (pen.) UactpymenTanbHbiil ananu3. M30panHbie MeToabl. YuebHoe nmocodue mnoa
pen. bacosa. Ilepmb: M3narenscto [THUITY, 2011. — 165 c.

6. béxkep HO. Xpomarorpadus. MHCTpyMeHTaIbHAsE aHAIMTHKA: METO/IbI XpoMmarorpaduu u
KamuIIpHOTO 2J1ekTpodope3a YueOnuk. - M.: Texnocdepa, 2009. - 473 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

7. Ilentun 10.A., Bunkos JI.B. ®usnueckue METONbI MCCIEIOBaHUS B XUMHH. - M.: Mup,
2006. - 683 c.

8. 0O. Ilpeu, @®. broaemann, K. Addonprep. OmnpeneneHue CTPOSHHS OPTaHHMYECKUX
coenurenuit. M.: Mup, 2006.

9. Cymuna E.I'. Toukocnoiinas xpomarorpadus. TeopeTnueckne OCHOBBI M IMPAKTUYECKOE
npumeHenne: yue6. mocobue/ E.I'. Cymuna, C.H. IllteixoB, H.B. Tropuna. — Caparos: M3xa-Bo
Caparos.roc. yH-tTa, 2006. — 112 c.

10. JlebeneB A.T. Macc-cnektpoMerpusi B opranmdeckoirt xumuu. M.: BUHOM. JlaGoparopust
3Hanui, 2003. 493 c.

11. He#inann O.S. Opranudeckass Xumus: Y4YeOHUK JUIsl XUM. crell. By30B. —M.:Bsicii. mk.,
1990. -751 c.

12. Ix. Pobeptc, M. Kacepno. OcHoBBI oprannveckoii xumun.kH.1 u 2. M.:Mup, 1978.

13. ®u3NKo-XMMHUYECKHE METOJbl HUCCIICAOBAHUS B OPraHUYECKOM M OMOJIOrMYEeCKON XHMUHU.
Y4eb.mocobue yist cTy1eHToB e, uH-ToB. M., "[locsemenne”, 1977.—176 c.

14. Nodde b.B., Koctuko P.P., Pazun B.B. ®usnyeckue MeTOAbl ONpEEICHUS CTPOSHUS
OpPraHMYeCKUX COeAMHEHHUH. Y4ueOH. mocodue ans xumudeckux By3oB / [lox pea. Mopde b.B.—
M.: Bercui. mk., 1984.—336 c.

15. Bunkos JI.B., Ilentun I0.A. ®usnueckue MeToNbl HccaeA0BaHUs B XUMUU. CTPYKTypHBIE
METO/Ibl ¥ ONTHUYECKAsl CIIEKTPOCKONUs: Yuel. i XuM. crell. By30B. —M.:Bricmi. mik., 1987.—
367 c.

16. Buikos JI.B., I[lentun I0.A. ®usndeckue MeTOIbI UCCAEIOBAHNS B XUMHUU. Pe30HaHCHEIE U
AJIEKTPOONITUYECKHE METOJIbl: Yuel. /Ui XUM. criell. By30B. —M.: Beicui. mik., 1989.—288 c.

17. Jlanuxos 10.C. ®u3uko-xuMHIeCKHe MeTOAbI aHann3a.—M.: Xumus, 1974,

18. OcHOBHOI1 PAKTUKYM 10 OpraHUYECKON XUMUH, nep. ¢ Hem.—M.: Mup, 1973.

19. Ucaaxc H. IIpaktukym no ¢pusndeckoit oprannyeckond xumuun.—M.: Mup, 1972.

20. TIpaktukym no ¢usndeckoit xumuu / Iox pen. H.K. Bopo6séBa. —M.: Xumus, 1975.

21. Bormpocsl U 3a7a4u 10 OPraHUYeCKON XUMHUH: YueO. mocoOue Jjisi XMMHKO-TEXHOJI. BY30B /
T.K. Becenosckas, 11.B. Mauunckasa, H.M. IIpxusinrosckas u ap.; [lox pen. H.H. CyBopoBa.—
2-e u31., nepepad. u gom. —M.: Beicur. mk., 1988.—255 c.

22. 3amavyHuK 10 (PU3UKO-XUMHUECKUM MeToaM aHanm3a. M.: Xumus, 1972. —268 c.

23. UBanos B.I'., T'eea O.H., TI'aBepoBa IO.I'. IlpakTukym MO OpPraHU4eCKON XUMHH:
VYueb.mocobue Ay CTy. BBICII Tie. yuel. 3aBeaeHuit. - M.: U3narensckuii ientp "Axagemus',
2000. - 288 c.

24. Toro T., Xupara U., Croyt I'. CoBpeMeHHast opraHnveckasi XMMHUsI B BOIIPOCAX M OTBETaX.
Ilep. ¢ anrn. - M.: Mup, 1971. - 320 c.

25. bekxkep X., beprep B., Hommke I'. u ap. Opranukym. [IpakTukym 1o opraHuuecKoi XUMHUU.
-M.: Mup, 1979, T.T. 1, 2.

26. 3auxun B.I'., BapnamoB A.B., Muxkas A.U., IIpocrakoB H.C. OcHOBBI Macc-CIIEKTPOMETPHH
opraamueckux coequHenuii. M.: MAMK«Hayka/UuaTeprnepuoaukay, 2001. — 286 c.

27. 2. lepoym. CoBpemennble MeToab! SIMP it xumndeckux uccienosanuit. M.: Mup, 1992.
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28. bepnun A. . Texnuka nmabopaTopHO# paObOTHI B OpraHndeckoi xumuu. 3. 3,ucnop. u gor.
M.: Xumus, 1973. —368 c.

29. HecwmesnoB A.H., HecmesinoB H.A. Hauana oprannueckoit xumun. Ku. 1. M.: Xumusi, 19609.
—664 c.

30. HecwmesnoB A.H., HecmesinoB H.A. Hauana oprannueckoit xumun. Ku. 2. M.: Xumusi, 1970.
—824 c.

31. PeyroB O.A., Kypu AJL, Byrun K.II. Opranuueckas xumus. Y. 1: Yuebuuk —M.: U3n-Bo
MI'Y, 1999.—560 c.

32. PeyroB O.A., Kypu AJL, byrun K.II. Oprannueckas xumus. Y. 2: YuyeOauk —M.:U31-Bo
MI'Y, 1999.—624 c.

33. Kasumuna A.A., Kymerckas H.b. [Ipumenenne Y-, UK-, IMP-cnekrpockonuu B
oprann4eckou xumuu. —M.: Beicur. mik., 1971.

34. Kansse 2., [Ipat A., Mukpokiaopumerpus. [Ipumenenue B pusnueckoid XUMUU 1 OHOJIOTHH.
ITep. ¢ ppanm. M.: N.J1., 1963.- 477 c.

35. IMTankparoB A.H., OctpoymoB WN.I'. YcTaHoBieHue cTpoeHHsI MOJIEKYT (U3UISCKUMHU
MeTtonamu. Yueb.mocobue. Caparos: M3a-so CapaTtoBckoro yu-ta. 1995.—131 c.

36. Oxmobwictur O.10., Knumos E.C. BBenenue B XUMHIO CBOOOIHBIX paJUKaIIOB: Y4eO.
nocobue.-Opxkonukuase, 1984.

37. Kimmmos E.C., Oxno6sictia O.}O. OcHOBHBIE KIAacChl M peaKUUU CBOOOIHBIX PaIUKAJIOB:
Y4eb.mocodue.- Opmronukumze., 1986.

38. Tepentnes I1.b. Macc-ciekTpoMeTpHsi B OpraHMUeCKOl XUMHH: Y 4e0.1mocodue It By30B. -
M.: Bricr. mik., 1979.

39. T'opmor A., ®opa P. CnyrHuk xumuka. OU3NKO-XUMHYECKUE CBOWCTBA, METOJUKH,
ouomorpadus. Ilep. ¢ anri., M.: Mup, 1976.

40. Cnextpsr JOIIP opranmueckux moH-paaukanoB. UabsicoB A.B., Kaprun FO.M., Mopo3os
W.JI. M.: Hayka, 1980. - 170 c.

41. Pommonos B.A., Po3zanmnes D.I". lonroxuBymue pagukansl. - M.: Hayka, 1972.

42. Bywauenko A.Jl. XuMundeckas mojsipu3aiius 3JeKTpOHOB U saep. - M.: Hayka, 1974.

43. Wurpam JI. OPII B cBoOoaHBIX panukanax, UJI, M., 1961.

44. JlxoHcToH P. PyKoBOJICTBO MO Macc-CHEKTPOMETPHUHM Ul XUMUKOB-OpraHukoB. IlepeBoj ¢
a1 — M.: Mup, 1975.

B) COCTAaB JIMIIEH3MOHHOI'0 M CBOOOIHO pacrnpocTrpansieMoro nporpaMmmMmHoOro 06ecneqelmﬂ,
B TOM YMCJI€ OTCYECCTBEHHOI0 MPOU3BOACTBA.

Ne HaumeHoBaHue Ne forosopa (JIuueH3ust)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
5 Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
Workstations
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 | Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
11 | Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
12 Cuctema tectupoBanus Sunrav | Ne 468 ot 03.12.2013 UII Cynratynun P.T. (6eccpouno)
WEB Class
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AnTtuBnpycHoe nporpaMmmHoe | Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. 0
13 | obecnieuenue Kasperksy Total | 14.03.2019 .
Security

Cucrema ynpasienust 6azamu | CBoOOaHOE TporpaMmMHoe odecrieueHne(0eccpoyuHo)
14 P
nanabix MySQL FireBird

Cucrema moucka TeKCTOBBIX | Ne 795 ot 26.12.2018 (neticrBurenen no 30.12.2019 1) ¢

15 3aMCTBOBAHUN 3A0O «Antu-Ilnarnam» npojyena qo 2021 r.
«AnTunmaruat. BY3»
16 KoncynpranTt+ Ne 430-2017/614 0111.01.2017 r. OO0 «Dacr-Uudopm»
(6eccpouno)
17 l"apant 01.2020 r. -12.2021r.

r) cCOBpeMeHHbIe NMpodeccHoOHAIbHBIE 6a3bl JaHHBIX, HH(POPMAIHOHHbIE CIIPABOYHbBIE
CHCTEMBI, YJIEKTPOHHBbIE 00pPa30BaTeIbHbIE PECYPChI

ObecniedyeH  OCTym K COBPEMEHHBIM  NpO(GeCcCHOHAIBbHBIM  0a3aM  JIaHHBIX,
MH(OPMAaILIMOHHBIM CIIPABOYHBIM U ITOMCKOBBIM cucTemMaMm (6ubmanoreka COI'Y):
1. OBbC «Yuuepcuterckas oudanoreka ONLINE» (https://biblioclub.ru/)
2. ObC «Koncymbrant crygeHtay CryneHdeckas dJE€KTpOHHas OuOnIMOTEKa IO
MEIUIUHCKOMY U (hapMalleBTHUECKOMY OOpa30BaHMIO, a TAK)Ke MO €CTECTBEHHBIM W TOYHBIM
Haykam B 1iesiom (http://www.studentlibrary.ru/)
3. OBbC «tOpaiiT» — oOpa3zoBaTenbHas Cpela, BKIIOYAIOAs BUPTYaJbHbIM YMTAIbHBINA 3aI
y4eOHHUKOB U y4eOHBIX MMOCOOUH OT aBTOPOB M3 BEAYIIUX By30B Poccuu 1o BceM HanpaBiICHHUSIM
u criermansHocTaM (https://www.biblio-online.ru/)
4. Hayunast anexkrponnas oudaunorexa eLI-BRARY.RU (www.elibrary.ru/).

5. BupryanbHbIi YHTIBHBIN 321 qucceptanuii u apropedeparo PI'b (dvs.rsl.ru) —

pETUCTpAIsl U TOCTYI TOJBKO B 3aJI€ AJIEKTPOHHBIX PECYPCOB.

6. VYHuBepcanbHas 0a3a JaHHBIX JICKTPOHHBIX IEPHOANYECKUX M3aHuii East View
(eastview.com) (https://dlib. Eastview.com/)

7. DnexTpoHHBIE pecypchl u3naTeabctBa Springer Nature (http://link.springer.com/)

8. DnexTpoHHas MEeAMIMHCKasi OndanoTeka «KOHCYyIbTaHT CTyAeHTa»
(http://www.studentlibrary.ru) noctymnHa c 11060r0 KOMITbIOTEpA MOCIE PErUCTPALUN YUTATENIS B

3aJIC DJICKTPOHHBIX PECYPCOB.

9. DOmnexrponnsie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBbC «Opaiit» — obpa3zoBaTenbHas Cpea, BKIIOYAIOIIas BUPTYAIbHbIM YHTAIbHBINA 3aJ1
y4€OHUKOB U Y4€OHBIX [TOCOOMI OT aBTOPOB M3 BEeAYLIMX BY30B Poccuu 1o BceM HampaBiIeHHUSIM
u cneumansaocTsaM (https://www.biblio-online.ru/)

PeKOMeHI[yeMbIe HHTEPHET-aapeca mo XuMHHA:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14,
2011) /I The Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

2. HYLE. International Journal for Philosophy of Chemistry.
http://www.hyle.org/journal/concept.htm

3. Foundations of Chemistry. Philosophical, Historical, Educational and Interdiciplinary
Studies of Chemistry.
http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698
http://www.sitc.ru/ton

http://www.eco.nw.ru/
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http://www.wikipedia.org
http://www.elementy.ru
http://www.globalproblems.ru
http://www.vokrugsveta.ru

10. MaTepuajabHO-TeXHUYECKOE o0ecnevyeHne TUCIUIIUHBI (MOTYJIfA)

[IpoBeneHue TUCIUILUIMHBI 00€CTIeYeHO BCeM HEOOXOAUMbIM.

Y4yeOHble ayIUTOPUM VIS NPOBEJACHHS 3AHATHH JIEKIMOHHOIO THIIA, CEeMHHAPCKOIo
THIA, KYPCOBOI0 INPOEKTUPOBAHMUS (BBINOJHEHHSI KYPCOBBIX PpPadoT), TIPyNmoBbIX M
HHIUBHIYAJIbHBIX KOHCYJIbTAlU, TEKYILIEr0 KOHTPOJIA M INPOMEKYTOUHOH aTTecTaluu, a
TaK)Ke CaMOCTOSITeJIbHOM PadoThl 00Yy4aroIIUXCA:PENOIaBATEIbCKUA CTOJI; CTYJ; CTOJIbI
00yJaromuxcst; CTyJbs; Kadeapa; KjJaccHas 10CKa.

O6opynosanue: ITpoekTop Epson EB — 735Fi. KommiekT mocraBku: (KperyieHHE IJs MPOEKTOopa,
IIHYp MUTAHMS IIPOEKTOpA, MarHUTHO-MapKepHas jnocka — lmr, Hoyroyk «AMCHUDJITEXHO» -
Lt

[Iporpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; WIinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav. WEB Class (beccpounoe I10); IIporpammuoe oOecriedueHue Jist
penaktupoBanus xumuueckux (opmyin Isis Draw (Beccpounoe I10); KoncynbranT mitoc; Cucrema
[IOMCKAa TEKCTOBBIX 3aMMCTBOBAaHUN «AHTuIUIaruat.BY3»; IIporpamma mis O9BM «bank Bompocos
st KoHTpons 3HaHmit»; Cisco Webex; MOODLE; nemoHcTpanuoHHbIE W y4eOHO-HArJIsAHbBIC
nocoOus (BUICONPE3EHTAISA).

JlabopaTopusi @PU3UKO-XUMHYECKHX METOJA0B AHAIHU3Aa OPraHMYeCKHX COeJHHEeHHH 1Jis
NpPOBeeHUs1  3aHATHH  CEMHUHAPCKOI0 THINA, JIAa0OpPATOPHBIX 3aHATHI, KYPCOBOIO
NPOEKTUPOBAHUSl (BBINOJHEHUS] KYPCOBBIX padoT), TIPYNNOBbIX W HHAWBHAYAJBHBIX
KOHCYJIbTAIMI, a TAK/KEe CaMOCTOSTeIbHON PadoThl 00y4aroOIUXCs: MPENnoaaBaTeIbCKUN CTOM,
CTYJN, CTOJBI U CTYNbs JUIsl oOydaromuxcs, jJa0opaTOpHbIe CTOJIBI, Kadeapa, KJIAaCCHasJ0CKa.
O6opynoBanue: MynbTUMEIUNHHBIN MPOEKTOP € 3kpaHoM (Mynbrumenuiinelii npoektop OPTOMA
projector DX32, ¢ moTono4HbIM KperuieHueM U Hab. kabeneil — 1 mt. KomnbroTep a/komil. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V+/knaBuar — lmt. Kommerorep Pentium 4-506
Foxconn 915 GL7MH-S 512 Mb O3Y - lmr. Kommeiotep B kommiekte (Mouutop (AOC
E2250Swnk <Black>)//Cuctemubliit 6710k — 31IT. ¢ MpOrpaMMHBIM 00€CII€YeHHEM, BBIXOJOM B CETh
WHTEepHET U 10CTYNOM B 3JIEKTPOHHYIO MH(OpMaIIMOHHO- 00pa3zoBaTenbHyto cpeay COI'Y.
[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpoun oe T10); [Iporpammuoe obecrnieuenue
Uil penakTupoBaHus xuMuueckux Qopmyn Isis Draw (becrutathoe I10); KoHcymbTaHT miiroc;
JIEMOHCTPAIIMOHHBIE U yUeOHO-HATJISAHbIE TOCOOUS (BUEONIPE3ECHTALIHS).

Ob6opynoBanue: MyabTUMEIUHHBIN poekTop ¢ 3kpaHoM (Mynerumenuitnsiii npoektop OPTOMA
projector DX32, ¢ moTono4yHbIM KperuieHneM U Hab. xabeneit — 1 mrt. Kommberotep a/komm. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — lmr. Komnetorep Pentium 4-506
Foxconn 915 GL7MH-S 512 Mb O3Y - lmrt. Kommeiotep B komiuiekre (Mouutop (AOC
E2250Swnk <Black>)//Cuctremusliit 610Kk — 31IT. ¢ MIPOrpaMMHBIM 00€CIieYeHHEM, BBIXOJIOM B CETh
WNHTepHET U 10CTYNOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO- 00pa3oBareipHyo cpexy COI'Y.
[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanusi Sunrav WEB Class (beccpoun oe I10); IIporpammuoe obecrnieueHue
s penaktupoBanus xumuueckux (opmyn Isis Draw (BecrutatHoe I10); KoHcynbTaHT IuTiOC;
JIEMOHCTPAIlMOHHbBIE U yUeOHO-HATJISAHbIE TOCOOUS (BHIEOTPE3CHTALU ).

JlabopatopHoe obGopynoBanue: BeiTspkHOM mkad - 1 mr. Tlorenmmomerp III1-63M  -1mir.
[Monspumerp kpyrooit CM-3 -1mr. Cnekrpodotometp 119 5400 YO -lmt. Tepmocrar Huber CC-
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K6 — lmr. Xpomaro-macc-criektpomerp ThermoScientific - TRACE 1300 ISQ (Thermo Fisher
Scientif — 1 wrt. Kommerorep Dell (cucremustii 6mok+mouutop) — lmr. ITorenmmocratr SP50 — 1.
Hcrounuk Oecniepedoiinoro nuranuss APC-SURT6000 — lmr. Komnencorpag OH 814 — lmr.
Becsl ananutnueckue BA-35 — 1 mt. Becobl mabopatopubie npennsuonasie ET-30011
— lwr. Ieus mydensnas CHOJI -lmr. Memanka epxuenpuBognas EUROSTAR 40 — lmr.
Memanka margutHas [IKA RST — lorr. Memanka MargauTHas MHoromectHas 0/mox. — lmr. Hacoc
memOpanubiii BakyymHbld V700 — lmt. Hacoc Bakyymubii PBH-20 — lmt. XomoguibHUK
nByxkamepHbii SAMSUNG RT — 1.

JlaGopaTopun: KOMNBIOTEPHbIE KJIACCHI JJIS TEKYHIEro KOHTPOJS U MPOMEXKYTOYHO
aTTeCTALMHU, 4 TAK/KE CAMOCTOATEIbHOI PadoThI 00y4al0IIMXCS:
NPENoIaBaTeIbCKUI  CTOJM; CTYJ;, CTOJBI OOYdYaloUIMXCs; CTyabs; Kadeapa; KiaccHas JOCKa.
OO0opynoBaHue: KOMIBIOTEPHl JIJISI  KOMITBIOTEPHOTO KJlacCa B KOMIUIEKTE C IPOrPaMHBIM
o0ecrieyeHneM, BBIXOJOM B ceTh MHTEpHET W JOCTYNOM B 3JCKTPOHHYIO O0pa30BaTENbHYIO Cpery
COI'Y- 12mrt, uctounuku GecrniepeboitHoro nurtanus, Ippon, kommyrarop s kiacca D-Link DGS-
10240, naTepakTuBHas nocka 78 1702070/15112/11344/2 — 1. nmpoextop Beno MX503 — 11mr.

[Tporpammuoe obOecrieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanuss Sunrav  WEB Class (beccpounoe I1O); IIporpammuoe obecriedeHue ISt
penaktupoBaHus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KoncynbranT mmoc; Cuctema
IIOMCKAa TEKCTOBBIX 3aMMCTBOBaHUN «AHTuIUIaruat.BY3y»; [Iporpamma mis OBM «bank BompocoB
st KoHTpons 3HaHmit»; Cisco Webex; MOODLE; nemoHcTpanyioHHbIE M y4eOHO-HArJIsAHbBIC
nocoOus (BUICONPE3EHTAISA).

bubéanorexa, B TOM 4yuc/ie YHTAIbHBIN 3aJ1: CTOMBL, CTY/bs; [IK oOyuaromuxcs.
[Iporpammuoe oGecrieuenue: Windows 7 Professional;, Office Standard 2016; WIinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanuss Sunrav. WEB Class (beccpounoe I10); IIporpammuoe obecrieueHue ISt
penaktipoBanusi xuMuueckux ¢popmyin Isis Draw (Beccpounoe I10); Koncynbrant mitoc; Cucrema
MOKMCKAa TEKCTOBBIX 3aMMCTBOBAaHUN «AHTuIUIaruat.BY3»; Ilporpamma mist 9BM «bank Bompocos
st KoHTpons 3HaHmit»; Cisco Webex; MOODLE; nemoHcTpanuoHHBIE W y4eOHO-HArJIsAHbBIE
nmocoOus (BUICOTPE3EHTAIINSA).
OBC "YuuBepcuterckas 6ubdarmoreka ONLINE" https://biblioclub.ru;
OBC «KoHCYNbTaHT CTYICHTa» http://www.studentlibrary.ru = cryaeHveckass 3JeKTpOHHAs
6ubnMoTeKa 0 METULIMHCKOMY U (hapMalieBTUUECKOMY 00pa30BaHUIO, a TAKXKE M0 €CTECTBEHHBIM U
TOYHBIM HayKaM B LIEJIOM;
OBC «tOpaiit» - oOpa3oBarenbHas cpeia, BKIIOUYAOIIAs BEPTyaTbHbI YATATBHBIN 3271 Y4€OHUKOB U
y4eOHBIX TIOCOOMII OT aBTOPOB W3 BEeAyIIMX BY30B Poccum 1O BceM HampaBlIEHUSM U
crienranbHoctaM Www.biblio-online.ru,;
JIEMOHCTpALlMOHHBIE U y4eOHO-HarJsAHbIE TOCOOUs (BUIEONpE3eHTAINS);
OnekrpoHHas Oubianoreka nuccepranuu 1 aBropedeparo PI'b(DB/] PI'b) https://dvs.rsl.ru;
OBbC «Hay4nas 3nekTpoHHas OubaroTeka eLibrary.ru» https://biblioclub.ru
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