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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Henbto ocBoeHust AUCHUILTUHBI «CHEKTpajgbHble METOAbl HCCIEAOBAaHUS» COCTOUT B
MOJIYYCHUH CTYJCHTAMH TEOPETUYECKUX 3HAHMW U MPAKTUYECKUX HABBIKOB B 00JacTH
COBPEMEHHBIX U KJIACCHUECKUX METOJI0B OIPEICIICHHSI COCTaBa U CTPOCHHSI XUMUYECKHIX BEIIECTB
paznuyHbIX KiaccoB. Oco0oe BHMMaHUE B XOJ€ HM3YYCHUS JAUCIUIUIMHBL YIEISETCS TaKUM
Meroaam uaeHtudukanun kak K-, IMP- u xpomaTo-mMacc-crieKTpoMeTpus.

1.2 3agaun AMCHUILIMHBI

3amaun y4eOHOU aucuUIIMHBl «CHEKTpalbHBIE METOABl HCCIICIOBAaHUS» COCTOAT B
MOJTYYeHUH MPOdeCcCHOHANBHBIX 3HAHUH M YMEHUU B 00JIACTH CTPYKTYPHOI'O aHAIM3a CIIOMKHBIX
OpPTaHMYECKUX BEIIECTB, a TakKKe (POPMUPOBAHUU Yy CTYIACHTOB MPO(HECCHOHATBHBIX HABBIKOB,
MO3BOJISIONINX HCIIOIh30BaTh COBPEMEHHBIC CIIEKTPAIbHBIE METOABI JIJISl MPOBEACHUS HAYYHBIX
HCCJICIOBaHUM.

1.3 MecTo aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuummmHa  «CHexkTpajJbHbIE  METOJBl  MCCIICJOBAHMS» OTHOCHTCA K  4acTH,
dopmupyeMoii yyacCTHUKaMu 00pa3oBaTelbHBIX OTHOUEeHWH bioka 1 "Aucturumasl (Moxynun)"
y4eOHOro IUIaHa U SIBJIAETCS AUCLUILUIMHON 1O BbIOOpPY. B cooTBeTcTBUM € pabodnM yueOHbBIM
IUTAHOM JIMCLUIUIMHA U3ydaeTcs Ha 4 kypce. Bus mpoMexyTouHOM aTTecTaliiu: 3K3aMeH.

Wzyuennto aucuuiuinHbl  «CHEKTpajgbHbIE METOABl HCCIEAOBAHUS» IPEIIIECTBYET
M3YyYEHUE JUCUMIUINH «AHATUTHUECKas XUMUS» U «Opranndyeckast XUMUsD).

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HAalpaBlieHO Ha (OpPMHpPOBAHUE Y
00yJaroUMXCsl CIEIYIONUX KOMIIETECHIIUN

KOI[ 1 HAUMECHOBAHUE NHAMUKATOPaA Pe3yHbTaTI)I o6yquI/m 10 JTUCLMITJIMHEC
JOCTHKCHUSA KOMIICTCHIIMHU

IIK-1. CriocoGeH mIaHupoBaTh M OCYIIECTBIAThH IE€Jarornieckylo AeATeIbHOCTh 110 MPOQIIII0 IperoiaBaeMon
JMCIMIUIMHBI B COOTBETCTBUH C TPeOOBaHUSIMH 00pa30BaTEIbHBIX CTAHAAPTOB

WIIK-1.1. Hcnonssyer COBPEMEHHBIE | 3HAET OCHOBHBIE CHEKTPAJbHBIE METOABI HCCIIEJOBAHUSL
METOJMYECKHE IMOIXOABI JUIS IUIAHUPOBAaHMS W | COCTaBa M CTPOCHHMA  XHUMHYECKHX  COCIMHEHHI;
OCYIIECTBJICHHUS TEJaroTHUecKo IesITeIbHOCTH | 0COOEHHOCTH MX NPUMEHEHHUS B CTPYKTYPHOM aHAJIM3e

no mnpeaMery "Xumua" B COOTBETCTBUM C | yMEET  CAMOCTOSITCIBHO  MPOM3BOIWUTH  HCCICIOBaHHS
TpeOOBaHUAMH 00pa30BaTENbHBIX CTAHAAPTOB CTPYKTYpbl OpPraHHYECKHX COEJUHEHUH IpU IOMOIIH
CHEKTPAJIBHBIX ~ METOAOB  HCCIENOBAaHUS;  IPOBOJIUTH
pacuinpoBKY M aHaJM3 OKCIEPUMEHTAJbHBIX JIaHHBIX,
NOJY4YEHHBIX MPU TOMOIIM CIEKTPAJIbHBIX METOJOB
HCCIIeIOBaHUs

BIIAJICET HABBIKAMU IMPHMEHEHHS CIEKTPAIbHBIX METOI0B
HCCIIEIOBaHMs  CTPOGHHS M  COCTaBa  OPraHMYECKHX
COEIMHEHUH

WIIK-1.2. Hcnons3zyer COBPEMEHHBIE | 3HACT METOJOJIOTHIO IIOCTAHOBKM M pEIIeHHs y4eOHO-
oOpazoBarenbHbIE TEXHOJIOTUI JUI | UCCIEAOBATENbCKUX 3aJa4, CBA3aHHBIX CO CIEKTPAIbHBIMU
IUTaHUPOBAHUS u OCYILECTBJICHHSI | METOJaMH UCCIIEOBaHUS

NEJJarOTMYECKON  JIEATENBHOCTH 110 NPOQUIIO | yMmeeT IIJIaHUPOBATh yueOHO-HCCIIeI0BATENBCKYIO
MIPero1aBaeMoil TUCIMIUIMHEL B COOTBETCTBUH C | NEATEIBHOCTD oOyuaromuxcs, CBSI3aHHYIO co
TpeOOBaHMAMH 00pPa30BaTENBHBIX CTAaHAAPTOB CHEKTPaIbHBIMU METOIaMHU HCCIICIOBAHMUS, c
HCTIOTb30BaHUEM COBPEMEHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHil

BJIAJICET HaBBIKAMU PYKOBOJCTBA y4eOHo-
HCCIIeTOBATEIHCKON JeSITETHbHOCTBIO oOyJaromuxcs,
CBSI3aHHOHN CO CIIEKTPaJbHBIMH METOJAMH HCCIIEOBAHUS, C
HCIOJb30BaHUEM COBPEMEHHBIX 00pa3oBaTeIbHBIX
TEXHOJOTHH
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Pesynbrarhl 00ydeHHs] TIO TUCIMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENILHOM PabOThl 00YJaIOIINXCSl B COOTBETCTBHUH C YTBEPKACHHBIM
y4€OHBIM TITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMICTCHIIMA  CYUTAIOTCS  CHOPMUPOBAHHBIMH  TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJILTATOB O0YUCHUSI.

2. CTpyKTYypa U cofep:KaHMe JUCHUILTHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

Oo6miast TPyI0EMKOCTh TUCIMIUIMHBI COCTaBIsACT 3 3a4eTHhIX eauHuIibl (108 yacoB), ux
acmpe/IeNIeHHe TI0 BUJIaM pa0oT MPEJICTABICHO B TaOIUIE

Buner pabot Bcero ®dopma 00yucHUS
4acoB OuHasi
7
ceMecTp
(gackr)
KonTakTHas padoTa, B TOM 4HCJIe:
AyIuTOpHBIE 3aHATHS (BCero): 54 54
3aHATHS JEKIMOHHOIO TUIIA 18 18
71a00paTOPHBIE 3aHSATHSI 36 36

MIPAKTUYECKHE 3aHATHS - -
CEMHHAPCKHUE 3aHATHL - -
Wuas koHTaKTHasi padora:

KonTpons camoctosarensHor paboTsl (KCP) 2 2
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHcJIe: 16 16
OdopmiieHHe 1a00pPaTOPHBIX paboT 10 10
CaMOCTOSTEIbHOE H3YUCHHE TCOPSTUUECKOTO MaTepraia 6 6
KoHTpoJas:
[ToaroroBka Kk 9K3aMeHy 35.7 35.7
Oomasn qac. 108 108
TPYd0€eMKOCTh B TOM 4YMcCJie KOHTAKTHas padora 56,3 56,3
3a4. efg 3 3

2.2 CopepxxaHnue JUCHHUIINHBI
Pacnpenenenne BuIoB ydeOHON pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieaM JAUCIUTLTHHBL.
Pasiernbl (TeMbl) TUCIMILIMHBL, H3ydaeMble B 7 ceMectpe (o4Has hopma oOyUeHusl)

KonngectBo yacos
Bueayaur
Ne HaumenoBanwue pasnenos (Tem) AymuaropHas OpH};}I
Bcero pabora
pabora
JI 113 JIP CPC
1 OO0mas XxapakTeprCcTUKA CIIEKTPOCKOMMUYECKUX METO/IOB 2 - - -
HCCIIeIOBAaHMS
2. |DnektpoHHasi Y@ cHeKTPOCKOMHs 4 - 12 4
3. |Konebatenbnas UK crniekrpockonus 4 - 8 4
4. |CreKTpoCKOmus SIAEPHOTO MAarHUTHOTO PE30HAHCa 4 - 8 4
5. |Macc-criekTpomMeTpust. XpoMaTo-Macc-CIeKTPOMETPHS 4 - 8 4
HUTOI'O no paszoenam oucyuniumol = 18 = 36 16
Kontpons camocrogrensHoi padotsl (KCP) 2 - - - -
IMpomexyrounas arrecraims (MKP) 0,3 - - - -
OO6mas TpyA0eMKOCTh O AWCIHUIIIUHE 108 - - - -

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — nmaGopaTtopHble
saasTus, CPC — camocrositenpHas paboTta CTyieHTa

2.3 Conep:xanue pa3iesoB (TeM) THCIUATLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA
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HaumenoBanue paznena
(Tembr)

Coneprxanue pasnena (TeMbl)

®dopma TeKyLero
KOHTPOJIS

OO01mas XxapakTepucTHKa
CHEKTPOCKOMMUECKUX
METOJIOB HCCIIEAOBAHNUS

dusnueckue TIPHUHITUITBI CHEKTPATbHBIX METO/I0B
uccrnenoBanus. Buabl crekTpoB. CBsi3b  CHEKTPalIbHBIX
METO/IOB C YaCTOTHBIM JMANa30HOM 3JEKTPOMArHUTHOTO
nanydenus. J{uppakiMOHHbIE H  ONTHYECKHE METOJIBI.
OcoOcHHOCTH B3aMMONCHCTBHS W3IydeHHS C BEIICCTBOM.
XapaKkTepuCTHIECKOE BpeMs Pa3IHYHbIX CHEKTPOCKOMMYESCKUX
MeToioB.  [IpUMEHEeHHEe  CHEeKTpalbHBIX  METOAOB IS
CTPYKTYPHOT'O aHaJ13a OPraHMYCCKUX COCINHCHHA.

YCTHBIH OIIPOC,
pelienue 3aga4y

OnexrponHas YO
CHEKTPOCKOIIHS

@usndeckne OCHOBBI METOAA: JJEKTPOHHBIE COCTOSHHSA
MOJIEKYJ, KJIacCU(HKaUs DJICKTPOHHBIX IEPEXOJOB B
MOJIEKyJIaX, MpaBmia oTOOpa. B3auMOCBs3b 3JIEKTPOHHBIX
CIIEKTPOB U CTPYKTYPBl OPTaHUUECKUX MOJIEKYI.

YCTHBIH OIpoC,
3ammuTa
J1a00PaTOPHBIX
paboT, perieHne
3amay4

OnexTpoHHas YO
CHEKTPOCKOIHS

W36upaTtensHoe MOTNOIIEHHE BaKHEHIINX ayKCOXPOMHBIX U
xpomodopHbix rpyni. IIpasuna Byasopna-®uzepa. [Ipunnun
paboter Y@ cnekrpodoromerpa. IIpuMmepsl cTpyKTypHOTO
aHalu3a HEHACHIEHHBIX OPraHMYECKUX COEIAUHEHHH 110
CIIEKTPY NOTJIONICHHS B OrbkHeH obmactn Y@ criektpa.

YCTHBIH OIIPOC,
3aIuTa
nmabopaTOPHBIX
paboTt, pemeHne
3amaq

Koneb6arensnas UK
CHEKTPOCKOTIHS

@dusnyeckne  OCHOBBI  KOJICOATETBHOW  CIIEKTPOCKOITHH.
B3anMmocBs3p  MH(paKpacHBIX CHEKTPOB W CTPYKTYPHI
OPTaHWYECKUX MOJICKYJ. XapaKTePUCTHYECKOE IOTIOIICHNE
B)XHEHIINX CTPYKTYpPHBIX ()ParMEHTOB M (YHKIIMOHAIBHBIX
TPy OpraHnyeckux coeauHeHni. CTpykrypHsle obmactu MK
CIIEKTpa.

YCTHBIH OIpoC,
3ammuTa
nabopaTOPHBIX
pabot

Komnebarenpuas UK
CIICKTPOCKOITHUS

ITpuniunst OTHECCHHS oJI0C TIOTJIOIIEHUSL.
IlocnenoBaTenbHOCT IPOBEACHUS CTPYKTYPHOTO aHAIM3a.
KomnuectBennas MK cnexrpockonus. Ilpunnun padorsr MK
cnektpooromerpa. [IpuMepbl  CTPYKTypHOro  aHanmsa
oprannueckux coeaunennii no MK crnextpy.

3aIuTa
J1a00PaTOPHBIX
paboT, pericHne
3amaq

CrexTpocKous
SJIEPHOTO MarHUTHOTO
pe3oHaHca

@dusnyeckue OCHOBBI ~ METOJa  SAICPHOIO  MAarHUTHOTO
pe3oHaHca. TOHKast M CBEpXTOHKAst CTPYKTYPHI CUTHAJIOB sIIIEP.
[puatun pabotrer SIMP cnekTpomerpa. AHaiH3 CIEKTPOB
SIIEPHOTO MAarHUTHOTO PE30HAHCA, MPUEMBl YHPOILICHUS
CJIOXHBIX CIIEKTPOB. CIEKTPOCKONHS TPOTOHHOT'O MAaTrHUTHOTO
pe30HaHCa: IIKaJa XWMHYECKHX CIBUTOB IIPOTOHOB, WX
XapaKTepUCTUYHOCTh,  3aKOHOMEPHOCTH B  H3MEHEHMHU
3HAYCHNH XMMHUYECKUX CABHUIOB; KOHCTAHTHI CIIMH-CIIMHOBOTO
B3auMozeiicTBUs Ju —n. J|BOWHON pe30oHaHC.

YCTHBIH OIIpOC,
pelieHue 3aga4d

CHeKTpoCKoIus
SIIEPHOTO MarHUTHOTO
pe3oHaHca

CHeKTpOCKOIUS YTIepOHOr0 MarHUTHOTO Pe30HaHca: IIKaia
XUMHYECKUX caABMroB sjaep C, MX XapakTepMCTHYHOCTB,
3aKOHOMEPHOCTH B M3MEHCHMH 3HAYCHHH XUMHYECKHX
C/IBUTOB, KOHCTAHTBI CIIMH-CITMHOBOTO B3anmoaeicTeus JC—H,
NOJHOE W  YaCTHYHOE  IOJABJIEHHE  CIIMH-CIIMHOBOIO
B3aumoseiicteus anep °C u nporoHos. SpepHbiil ekt
Osepxaysepa. [loHATHE O CHEKTPOCKONHMH  SIIEPHOTO
MarHUTHOTO PEe30HaHCAa AWHAMHYECKHUX CHCTeM (OOMEHHBIE
nporieccel). JIBymepHast cmektpockonust SIMP. Tlpumepsr
CTPYKTYpPHOIO aHaiu3a OpPraHWYEeCKHX COEJUHEHUH 10
cnektpam IIMP u SIMP 13C.

YCTHBIH OIIpOC,
peuienue 3anay

Macc-cnekTpomMeTpus

KauecTBeHHBIE TeOpUU MacC-CIEKTPOMETPUU OPraHMYECKUX
COCIMHEHHUI:  TeopHWs  JIOKANM3alWU  3apsaa,  Teopus
yCTOMUUBOCTH MPOAYKTOB (dparmeHTanum. Macc-
CHeKTpoMeTpudeckue mnpaBmia. OCHOBHBIE THIBI PEAKIMI
pacmaza OpraHWMYECKHMX COSAWHEHWH TIOJA DJIEKTPOHHBIM
ynapom. TepMmudeckne peakIMl B MacC-CIIEKTPOMETpE.
VYcTaHOBIIEHHE  CTPOEHHUs]  OPraHUYECKUX  COEAMHEHMH.

YCTHBIH OIIpOC,
peleHne 3a1a4




[IpuMeps! CTPYKTYpPHOTO aHAIN3a OPTaHMYECKUX COSINHEHHUN
10 MacC-CIEKTPY HU3KOIO pa3peleHusl.

XpOMaTorpauIecKoro M1Ka.

9. |Macc-ciektpometpus  |OcobeHHOCTH MeTofa XpOMaTo-Macc-CIeKTPOMETPHH. |yCTHBII ompoc,
Coueranue ra3oBOro Xpomarorpada c Macc-|pelleHue 3a1a4
CIEKTPOMETPUIECKUM JIETEKTOPOM. VYcTaHoBeHHUe
KOJIMYeCTBA  COCJMHEHHs B  oOpasle IO  IUIOLIAAH

JiabopaTopHblie padoThl)

2.3.2 3aHATHS CeMHHAPCKOIo THNA (MPAKTHYeCKHe / CeMHUHAPCKHe 3aHATHUS/

No HaumenoBanue pasnena TemaTHKa 3aHATHii/paboT ®dopma TeKyIero
(Tembr) KOHTPOJIA
1. |Onexrponnas YO Peructpamuss Y@ cnexkTpoB opraHumdeckux kpacureneit u|JIP1
CHEKTPOCKOIHS KOMIUICKCHBIX ~ COGAMHEHMH IepexXoJHBIX METauIoB ¢
opraHudeckuMu  JurasgamMu.  OmpeneneHue — HaTUYUS
CONPSDKEHHBIX (PAarMEHTOB B CTPYKTYPE OpPTraHMYECKUX
coeauHeHui o Y® criexrpam.
2. |DnextponHas YO UccnenoBanne BIMSHHUS pAcTBOpUTENsS Ha BeduuuHy u|JIP2
CHEKTPOCKOIHS MHTEHCUBHOCTb MAaKCHMyMa IIOJIOCHI MNOIIomeHusa. Pacuer
MaKCHUMyMa I0JIOCHI TOTTIOMIEHUS C UCIOIb30BAHNEM MPaBUI
Bynsopna-dusepa.
3. |DnextponHas YO KonunuectBennblii aHanu3 MeronoMm Y ®-cnektpockonuu u|JIP3
CHEKTPOCKOMHS (hOTOKOJIOPUMETPHH.
4. |KonebatenpHas UK [IpodomoaroroBka u  peructpanus WK  cmekrpos.|JIP4
CHEKTPOCKOIHS Omnpenenenye HajaM4uus QYHKIMOHAIBHBIX IPYI B CTPYKTYpe
opranudeckux coeaunenuil no MK cnexrpam.
5. |KonebarenpHas MK OmnpezeneHue CTPYKTYphl OPraHUYECKUX BEIECTB 110 JaHHBIM |peIlleHHe 3a1au
CIIEKTPOCKONUS Y@ u UK cnekrpomerpuu. Pemenue 3aau.
6. |Cnekrpockomnus Pacuer xumMu4eckux CIBUTOB IO MHKpeMeHTaM. PacumdpoBka|pemienue 3anaq
sanepuoro maruutHoro  |[IMP cnekrpoB mneporo mopsinka. PacmmdpoBka cnekTpoB
pe3oHaHca IIMP BbICIIErO NOPSJKA.
7. |Cnextpockomnust CoBmecTHOe ucnoin3oBanue cruekTpos IIMP u AIMP 3C s |pemenue 3anau
SANIEPHOTO MarHUTHOTO  |MJCHTU(HKAIIMN OpPraHMYeCKUX coeuHeHn. Vconp30Banme
pe3oHaHca KOMIBIOTEPHBIX NporpaMM, Mojaenupyronmx AMP cnekTpsl.
8. |Macc-ciektpomeTpust  |YcTaHOBiIEeHHE OpYyTTO-(DOPMYJIBI COEAMHEHHS, HCXOJ W3|pelIeHue 3a1ad
MHTEHCUBHOCTEHW MUKOB U30TOMHBIX HOHOB.
YcTaHOBIIEHHE II0 Macc-CIEKTPY CTPYKTYPHOH (OpMYJIbI
coequHeHus. @parmeHTanys OPraHUMYECKHX COCIMHEHHM.
Amnanus He(TENPOIYKTOB METOJIOM XpoMaTo-Macc-
CHEKTPOMETPHH.
9. |Macc-cnektpomerpust  |OnpenesieHHe  CTPYKTYpbl — COGQMHEHMS 110  JaHHBIM|pElIeHue 3a1aq
JJIEMEHTHOTO aHaimu3a, Macc-crektpam, WK chextpam u
cnekTtpam SIMP (3kcniepuMeHTaJIbHbIE 33/1a4N).

3ammuta gaboparopHoit pabotsl (JIP), kouTposbHas pabora (KP).

2.3.3 IlpuMepHasi TeMaTHKA KypCOBBIX padoT
KypcoBas paboTa He nmpeycMOTpeHa y4eOHBIM IIJIaHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
00y4YAKOIIHUXCS 10 TUCHHILINHE

Bug CPC

[Tepedensb yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 10
BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI

CuHTe3 OpraHUYeCKUX COCMHEHUH : yaeOHO-MeToanueckoe mocobue / B. B.
Houenko, A. B. becnanos, [I. 1O. Jlykuna ; MUHHCTEpCTBO HAyKU U BBICILIETO
obpasoBanuss Poccuiickoii ®enepanun, KybOaHckuii rocynapCTBEHHBIH
yHuBepcurer. - KpacHomap: KyOaHCKHI TOCyNapCTBEHHBIH YHHBEPCHTET,

1 | Odopmraenne mabopaTOpHBIX
pabor
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2020. - 171 c.: un. - bubauorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TekcT: HenoCpeACTBEHHBIH.

2 | CamocrosiTenpHOE U3yueHHe |MeToanueckie peKOMEHAAUH K OpraHu3alliK ay TUTOPHOI 1 BHEAy JUTOPHOM
TEOPETHYECKOro Marepuaia |(caMOCTOSITENBbHOI) paboThl CTYCHTOB: MeToardeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B. Jlo3a. — KpacHonap:
Kyb6anckuii roc. yH-1, 2018. - 89 c.

3 IToxroToBka k TexyuieMy |MeToauueckue peKOMEHIAIMY K OpraHU3allui ayJUTOPHON U BHEAy AUTOPHOI
KOHTPOJIIO (camocTOsTENBHOI) PabOTHI CTYJEHTOB: MeToarYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Iloumnok, A.B. BecmamoB, H.B. Jlo3a. — KpacHomap:
Ky6anckwuii roc. yH-T, 2018. - 89 c.

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKClia MHBAJIKJIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocrasinstores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

3. OOpa3oBaTesbHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JHCHUIIUHBI
(Mmoay.ns)

B Xxome wm3yyeHus JHUCHMIUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHUE  CIIEIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTUN: JIEKIMM, J1a0OpaTOpHbIE 3aHATUS, NPAKTHUECKUE 3aHATHS,
CaMOCTOsITeNbHAs padoTa CTYAECHTOB.

KoMIIeTeHTHOCTHBIN MOAXOJX B paMKax IPENoJaBaHUs IUCLMIUIMHBI pealu3yeTcs B
UCIIOJIb30BAHUH HHTEPAKTUBHBIX TEXHOJIOTHI U aKTHBHBIX METOJIOB (ITpo0IeMHast JISKIHsI, paboTa
B MaJIbIX IPYyNINax) B COYETAHUU C BHEAYTUTOPHOI paboTOii.

NupopmaniionHble  TEXHOJIIOTUH, TMPUMEHSEMblE TPU  H3YYEHUHU  JAUCLMILIUHBI:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAalMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUTUTUHBI
— I JIAI C OIPAHMYEHHBIMM BO3MOXHOCTSMHM 3J0POBbSl NPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMM C UCIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OueHo4YHBIe CpeACTBA UIA TEKYyHIero KOHTPOJSI  yCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu

OrneHouyHBIC CpEeACTBA TPEIHA3HAYCHBI JIJII KOHTPOJS M OIEHKH O00pa30BaTeIbHBIX
JOCTHKEHUI 00YyJaromMXcsi, OCBOMBIINX MPOrpaMMy Y4eOHOUH NUCHUTUTMHBI «Cnekmpanvhble
Memoobl UCCTIEO0BAHUSL.

OrneHOYHBIC CpPEICTBA BKIIOYAET KOHTPOJIbHBIC MaTepUaibl Ui TPOBEACHUS TEKYIIero
KOHTPOJIA B (popMe 3a71a4 JIJIS PEIICHUS B Ay TATOPUH, TECTOBBIX padOT H KOHTPOJILHBIX BOITPOCOB
K 1a00paTOpHBIM paboTaM, ¥ MPOMEKYTOUHOM aTTecTanuu B GopMe BOMPOCOB K IK3aMEHY.



CTpyKTypa OLlEHOYHBIX CPEACTB AJIfl TeKYlIeil U MPOMeKYTOYHOM aTTecTAluu

Kona u nammeHnoBaunue

HanmeHoBaHue OIIGHOYHOTO CpCACTBa

Ne Pesynbrarsl 00ydeHust
MHIUKAaTOpa . [IpomexyrouHas
n/n (B cooTBeTcTBUU C II. 1.4) Texymuit KOHTpOJIB
(B cooTBeTcTBUU C 1. 1.4) arTecTanus
UIIK-1.1. Hcnonb3yer | 3HaeT OCHOBHBIE | 3aJaudl [yl PELICHUs B Bomnpocs! Ha
COBpEMEHHBIE CIIEKTpPaJIbHBIC METOJIbl | ayIUTOPHUH, YCTHBINH OIPOC SK3aMeHe
METOJIUYECKHE MOAXOABI | UCCIENOBAaHMS COCTaBa |
JUIL  TJTAHUPOBaHHWA ¥ | CTPOCHHMS XMMHYECKHX
OCYILECTBIICHUS COE/IMHEHHIi; 0COOCHHOCTH
HearormIecKom nx MIPUMEHEHHUS B
JESATEIBHOCTH IO | CTPYKTYPHOM aHaln3e
npeaMery "Xumua" B | yMeeT  CaMOCTOSITENIBHO | 3amauu JUIs pelieHus B Bompocs! Ha
COOTBETCTBUH C | IPOW3BOJHUTH ayANTOPHH, yCTHBIH OIPOC 9K3aMEHE
TpeOOoBaHUSIMHA HCCIIEIOBAHMS CTPYKTYPBI
00pa3oBaTEIBHBIX OPTaHWIECKUX
CTaH/IapTOB COEIMHEHUH TPHU MTOMOIIN
1 CIHEKTPAJIBHBIX  METOZOB
HCCIIeIOBAHUSL; IIPOBOJIUTH
pacuiuppoBKYy M aHaIU3
9KCIIEPUMEHTAIIBHBIX
JIAHHBIX, MMOJYYEHHBIX MPH
MOMOIIM  CHEKTPAIbHBIX
METOJIOB HCCIIECIOBAHNUS
BIazeeT HaBBIKAMHM | 3a/1a4y JUIsl PEIICHHUS B Bomnpocs! Ha
MIPUMEHEHUS ayANTOPHH, YCTHBIH OIPOC 9K3aMEHE
CIIEKTPAIBHBIX ~ METOJIOB
HCCIICIOBAHMS CTPOCHUS U
cocTaBa OpPTaHUYIECKUX
COCJIMHEHUIT
UIIK-1.2. Hcnone3yeT | 3HaeT Metononoruto | JlaGopatopHas pabora -
COBpPEMEHHBIE MOCTAHOBKM ¥ PELICHUs
o0Opa3oBaTeNbHbIC yueOHO-
TEXHOJIOTHH JUI | UCCIIEIOBATENBCKUX 3aj1ad,
TUIAaHUPOBAHUS U | CBSI3aHHBIX co
OCYIIECTBICHUS CIEKTPAIbHBIMH
Te/[arornueckKom METO/IaMH MCCIIEIOBAHUS
JIeITeIIbHOCTH o | ymeer wianupoBatsk | Jlaboparopnas pabora -
TIPOQIITIO y4eOHo-
npernojaBaeMon HCCIIeI0BATEIbCKYTO
JVCIUTITHHBI B | JEATEIBHOCTD
COOTBETCTBUH ¢ | obyuaronuxcs, CBI3aHHYIO
TpeOOBaHUSIMHU co CIEKTPAIbHBIMH
00pa30BaTENbHBIX METOAAaMHU HCCIIEeIOBAHNU,
2| craHmapToB c HCIIOJIb30BaHHEM
COBPEMEHHBIX
00pa3oBaTeNbHBIX
TEXHOJIOT Ui
BIIAJIceT HaBbIkamu | JlaboparopHas paboTa -
PYKOBOZCTBa y4eOHO-
HCCIIeI0BATEIbCKOM
JeATeIIbHOCTHIO
00yJaroImuxcs, CBI3aHHON
co CIEKTPAILHBIMH
METOJIaMH  HMCCIIEI0BaHNs,
c HCIIOJIE30BaHIEM
COBPEMEHHBIX
00pa3oBaTeNbHBIX
TEXHOJIOTHil




TunoBbie KOHTPOJIbHbIE 32JaHUS U1 HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YIOIIMX 3TANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHHsI 00Pa30BaTeJIbHON NMPOrPaMMBbI

3aoanus 014 KOJIIEKMUBHO20 PEUIeHUs 6 AyOumopuu

1. Coenunenne ¢ Opyrro-popmymoit CeHsCloN2O2 mmeer cnekTp, npuBefeHHBINH Ha
pucynke (B ractuake KBr). Onpeznenure, B Kakyro QyHKIIMOHAJIBHYIO IPYIIY BXOJASAT aTOMBI

KHCJIOpoda 1 a30Ta.
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2. B kakue pyHKIIMOHAILHBIC TPYIIIIBI BXOJSAT aTOMBI KHCJIOPOa B COSAMHEHUH C OpPYTTO-
dopmyroit CgHi1602 (CrieKTp ®KUIKOM TIICHKH)?
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3. IlpoBenute comocrasieHue nojoc mnorjomeHuss B MK cnekrpe, mpuBeneHHOM Ha
pucynke (B mnactuuke KBr), co crpykrypoii coenunenus (CsHsCH2)2SO.
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4. Tlo UK cnektpy (kuakas tuieHka) u Opyrro-popmyne CoHi302N onpenenure
CTPYKTYpPHBIE DJIEMEHTHI COSTUHEHHSL.
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5. B xakoli (hopMe - OTKPBITOM WJIM JJAKTOHHOH - CYIIECTBYET JICBYJIMHOBAS KKCIIOTA, €CIIN
B UK-cnekrpe Haitnens! nosnoce 3260, 2970, 2870, 2850, 1720, 1705, 900 em1?
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6. [Ipu nukIM3anuy aMuaa Ciaeayoe CTpyKTyphL:
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0 BO3MOKHO o6pa30BaHHe ABYX IIPOAYKTOB pCaKIUU:

Ha pucynke npuBeeH ciekTp MmoydeHHOro BemectBa. Kakoit mpoaykt obpazoBacs?
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7. Yraesonopoxn CeHiz mveer B MK-criextpe monocs! ormommenus mpu 3045 n 1650 cm™.
[Tpu o30HONM3Ee OOpa3yrOTCS albJIETU] U KETOH C OJAMHAKOBBIM YHCIOM aTOMOB YTiepoia B
Mmosekyne. Hanucats ctpykTypHyto popmyny yrieBogopona CeHiz, a Takke ypaBHEHHS peakiuit
030HOJIN3A.

8. B cmekTpe 0-HUTPOTONIYyOJIa UMEIOTCSl MOJIOCH! mornouieHus: npu 2960, 2870, 1520,
1465, 1380, 1330, 850 u 750 cm™™. TTocne MPOBENICHUS PEAKIIUHU B CIIEKTPE UCUYE3AIOT MOJIOCHI IPU
1520, 1330, 850 u 750 cm™ u nosBNsIOTCS HOBBIE Monockl pu 3420, 3340, 1644 cm™ u mupoxas
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nonoca ipu 680 cv Y. Kakas peakiys OblIa IPOBEIEHA U C TOMOIITBIO KAKUX PEareHTOB €€ MOXKHO
OCYIIECTBUTD?

B pesynbTare npyroi peakuuu B CIEKTpe UCUE3ar0T noiockl npu 2960, 2870, 1465, 1380
cM! u mosBNsETCs mMMpoKas nonoca B o6aacti 2700-2600 cm™L, a Takke MHTEHCHBHAS T101I0CA TIPH
1680 cmL. Kakas peakiys IpoBeACHA B IAHHOM CJIy4ae U € MOMOIIbI0 KaKUX PEareHTOB?

1

9. Ha pucynke npusenen [IMP cnektp ogHoro u3 m3omepoB kucioTel Cz3HgBrCOOH.
Kaxoit 3T0 uzomep?

[ .
r~
S
<

g Mg 7 f 5 ¥

10. Kakomy u3 nzomepoB OpomucToro Oyruia npuHamiexxut crektp [IMP, npuBeneHHbIiH
Ha pUCYHKe?

11. KakoMy 13 U30MepoB AUXJIOpIponaHa npuHaiexut cuektp [IMP, npuBeneHHbIi Ha
pucyHke?

P—

1 i
S ]

1 ] T
SwuaB - 7 5 5 ¢ 7

12. Kakoe crpoeHue umeer coeauHeHue c Opyrro-popmynoit CsHgS, IIMP cnektp
KOTOpOTO NMPUBEAECH Ha PUCYHKE?

11
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13. Cnekrp coenunenus CeH1202 mpuBeneH Ha pucyHke. Onpenenure CTpOSHHUE 3TOTO
COCIMHEHUSI.

§ . 7 § 5 4 3 ? 1 0 Sm,

14. TIpu rugponuze ketansa Ci10Hi604 (comepxkamiero B cnekrpe [IMP nBa curnama) B
kucioit cpene oopasyercs ketoH CeHgO2 (cunrier npu 2,4 m.1.) u ciupt C2HeO2 (aBa cunrnera
npu 3,65 u 4,65 m.1., npudeM nocneaanii coorBerctByer HDO, obOpasyromierocst B pe3ynbrare
nelrepooOMeHa TUAPOKCUIBHOM rpymmbl cnupta B pactBope D20). Hamummure ypaBHeHHe
peakuuu.

15. Tlocne 06paboOTKK MUKIIONEHTaMeHa (1Ba curHaia npu 2,9 u 6,4 M.11.) cycrneH3uen
HaTpus B aOcomoTupoBaHHOM TI'®D oOpasyercs coeluHeHMe, Aarollee JHIIb OJUH CUTHAT B
cnekrpe [IMP (5,57 m.1.). OOBsicHUTE MPOUCXOASIIEE SIBICHUE.

16. B cnekrpe akBakommiekca V(H20)e®* mpm 565 M Habmomaercs monoca d—d
nepexona. Paccunraiite sHepruio pacmernenus d-opouTaneii nona V' B okTa’apHdIEcKOM ToNe

muranioB: a) B JIx u 9B; 6) B Jix-Momb ! n kam-Mons .

17. o opunmansHoMy omnpenenenuto 11 ['enepanbHOl KoH(bEpeHINN IO MepaM U BecaM
1 merp paBen 1650763,73 nnuH BOJIH H3JIy4E€HHUS, COOTBETCTBYIOLIETO MEPEXONY MEXKIY
ypoBHAMH 2P10 B 505 m3oToma Kr B Bakyyme. Paccunraiite s atoro mepexona: a) A (A, Hm,
MkMm); 6) v (T); B) v (em™).

Koumponwsnusie eonpocwt k 1abopamopusvim padbomam

Jlabopamopnas paboma Nel

1. Kakoit uHTEepBaJI IJIMH BOJIH OTBEYAET ONTHYECKOMY JUAINA30HY?

2. OOBsICHUTE MPOHUCXOXKICHUE CIIEKTPOB UCHYCKAHHS (SMUCCHOHHBIX) M TOTJIOIICHUS
(a0CcOpOIMOHHBIX ) aTOMOB ¥ MOJIEKYJI C TIO3UIIUNA KBAHTOBOUW TEOPHH.

12



3. JlaiiTe OOBSCHEHHS  CICAYIOIIMM TEPMHUHAM: CTAllMOHAPHBIE  COCTOSHUS,
HHEPreTUYECKUEe YPOBHHU, OCHOBHOE (HOPMAaJbHOE) COCTOSIHME, BO30Y)XICHHOE COCTOSHHE,
MOTJIOIEHHUE, UCITyCKaHHWe, ()OTOH, JUIMHA BOJIHBI, 4acTOTa, BOJHOBOE YHCIO, CIEKTpaIbHAs
JIUHWS, UTHTEHCUBHOCTh CIEKTPAILHOMN JIMHUY, 3aCEIICHHOCTh YHEPIEeTHUYECKUX YPOBHEH, CIICKTP
MIOTJIOIIEHHUS, CICKTP MCITYCKaHHUS.

4. Kakue THUIBI TEPEXOJOB B  MOJEKYJIe BBI3BIBAIOTCS  IOTJIOIICHUEM  a)
yIIbTpadroIeTOBOTO; 0) BUAMMOT0; B) HHGPAKPACHOTO U3TyUCHUS?

Jlabopamopnas paboma Ne2

1. M300pa3ure  cXeMAaTUYECKH  PACIONIOKEHUE  DHEPIeTUYECKUX  YpOBHEH,
COOTBETCTBYIOIIUX G-, M- W N-MOJEKYJISPHBIM OPOUTANSIM, U YKaKUTE BO3MOXKHBIC THIIbI
AJIEKTPOHHBIX MEPEX0/I0B MEKIY HUMH.

2. Ilouemy crekTp NOTJIOUIEHUSI UMEET BU/JI ITOJIOC, @ HE OTAEIIbHBIX JIMHHUI?

3. Uem xapakTepu3yeTcs BbICOTa U JOpMa MAKCUMyMa B CIIEKTpe HoriomeHus? OT Kakux
(bakTOpOB 3aBUCAT ITH BETUUUHDI?

4. Kakoe BiMsIHME OKa3bIBAET PACTBOPHUTENIb HA DJIEKTPOHHBIN CIEKTp MOJIeKYybl? YUTo
HA3bIBAIOT OATOXPOMHBIM M TUTICOXPOMHBIM CIBUTOM?

Jlabopamopnas paboma Ne3

1. B yeM CYLIHOCTb KOJIOPUMETPHUYECKOTO, (hoTOMETPUUECKOTO u
CHEKTPO(POTOMETPUUECKOTO METOIOB aHAIIN3a?

2. [IpuBenuTe ypaBHEHHE, CBSI3bIBaONINE KOOPPHUIHUEHT nponyckanusi T ¥ onTHYecKyro
IJIOTHOCTH A.

3. Kakue ¢paxTopsl BIUSIOT HA MOJISIPHBIA KO3 (PHUIIMEHT MOTIOMICHUS (€).

4. KakoBa cymHocTh 3akoHa byrepa-Jlambepra-bepa?

5. Kak npoBoautcst BEIOOp ONTUMAJIbHBIX YCIOBUM (DOTOMETPUUECKUX OINpEAEICHUIL: a)
JUTMHA BOJIHBI; 0) TOJIIIMHA CBETOIOTJIONIAOIICTO CJI0s (KFOBETHI); B) KOHIICHTPAIIHMH.

6. OOBSCHUTE CYINIHOCTh METOJOB OIIPEJEIICHUS] KOHIICHTPALUU aHAIN3UPYEMOTO
BelecTBa: 1) rpagyupoBoyHOro rpaguka; 2) Meroaa 100aBoK.

7. B xakom cirydae B JOTOMETPUIECKOM aHAJIM3€E MCIIOJIb3YEeTCsl CBOMCTBO ayINTUBHOCTH
ONTUYECKOH MI0THOCTH?

8. HazoBute hoTomerpuueckue npuOOpsl, peHa3HaYeHHBIE 1715 pabOTHI B: a) BUIUMOM;
0) yapTpaduoaeTOBOM; B) UH(YPAKPACHOM y4JacTKe CHEKTpa.

Jlabopamopnas paboma Ne4

1. HazoBHTE OCHOBHBIE TUIIBI MOJIEKYJISIPHBIX KOJI€OaHUH.

2. B KakoM CIIeKTpaJbHOM MHTEPBAJIE B KaUECTBE MCTOYHUKA CBETA MCIIOJIB3YIOT JaMILy
HaKaJMBaHUs, BOJOPOIHYIO Jamny, TUPT HepHcTa, CUnUTOBBIN rnobap, pTyTHYIO J1aMIty?

3. JIns kakux oGnacTeil cnekTpa npeaHa3HadeHbl IPHOOPHI, ONTHYECKUE JIETaTd KOTOPBIX
BBITIOJIHEHBI U3: a) CTEKJIa; 0) KBapIla; B) MOBApEHHOU comu; T) (uroopura?

4. [lepeuncnure OCHOBHbIE 0OCOOEHHOCTH aHanM3a BeriecTBa no MK-crnekrpam.

5. B ueMm cymuocTh KOMHMYecTBeHHOTO aHam3a B K-ciektpockonuu mo metoay 6a30Boit
nuHuu?

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJbl I TNPOMEKYTOYHON  aTTecTaluu
(3x3ameH)

1. Cnucox éonpocoé 0na nod2omoexku K IK3ameny

1. ®usnyeckrue NPUHIUITBI CHEKTPAIIBHBIX METOJIOB MCClIeI0BaHus. BuIbl CIEKTPOB.
2. CBa3b CHEKTpalbHBIX METOJOB C YacCTOTHBIM JIMANAa30HOM 3JIEKTPOMArHUTHOTO
n3nydeHus. JJudpakiimoHHbie 1 ONTHIECKHUE METO/IBI.
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3. Oco0EeHHOCTH B3aUMOJICUCTBHS U3IIYYCHHS C BEIIECTBOM. XapaKTePUCTUUECKOE BpeMs
Pa3IMYHBIX CIEKTPOCKOIMUYECKUX METOJIOB.

4. IlpuMeHeHHE CHEKTPAIbHBIX METOJOB I CTPYKTYPHOTO aHalIM3a OpPraHU4eCKUX
COCIMHECHU.

5. ®usnyeckre 0CHOBBI MeTo/1a Y D-CIEeKTPOCKONUU: 3EKTPOHHBIE COCTOSIHUS MOJIEKYII,
KJaccu(uKanus 3JIEKTPOHHBIX MEPEX0I0B B MOJIEKYJIaX, paBuiia oToopa.

6. B3anMOCBSI3b 3J1€KTPOHHBIX CIIEKTPOB U CTPYKTYPbI OPraHUYECKUX MOJIEKYIL.

7. W30upatenbHoe MOTJIOIMIEHUE BaKHEHIINX ayKCOXPOMHBIX M XPOMO(MOPHBIX TPYIII.
[IpaBuna Byasopaa-®usepa.

8. Ilpunmun paborsl Y@ cnekrpodoromerpa. IlpuMepsl CTPYKTYpHOTO aHalM3a
HEHACBIIIEHHBIX OPraHMYECKUX COCAMHEHM MO CHEKTPY MOoriouieHus B OmmkHel obnactu YO
CIEKTpa.

9. ®usuyeckre OCHOBBI KoJeOaTeabHOU CHEKTPOCKONUH. B3anmocBs3p MH(paKpacHBIX
CIEKTPOB U CTPYKTYpPbl OPraHUYECKUX MOJIEKYII.

10. XapakTepucTUuecKoe IOIJIONICHUE BAXKHEUIINX CTPYKTYPHBIX (ParMEeHTOB H
(YHKIIMOHAIBHBIX TPYII OPIraHUYECKUX COEAMHEHUN.

11. Ctpyxrypusbie obnactu UK cniektpa. [IpunHuune! oTHecenus mnonoc nornomuieHust B MK
CIEKTpax.

12. TlocnenoBaTeIbHOCTD MPOBEACHUS CTPYKTYPHOTO aHAINM3a KOJIeOATENbHBIX CIIEKTPOB.
KomnuectBennasa UK cnexrpockonusi.

13. IMpunmun padotret MK cnektpodotomerpa. Ilpumepsl CTPYKTypHOro aHamm3a
opranndeckux coenunenui o UK cnekrpy.

14, ®usuyeckue OCHOBBI METOJA SAEPHOrO MArHUTHOTO pe3oHaHca. ToHKas u
CBEPXTOHKAsl CTPYKTYpbl CUTHAJIOB SI/IEP.

15. Ipuniun padotsr IMP cnekrpomeTpa.

16. AHanu3 CreKTpOB SIEPHOTO MATHUTHOTO PE30HAHCA, TPUEMBI YIIPOIICHUS CIOXKHBIX
CIIEKTPOB.

17. Cnektpockonusi MPOTOHHOTO MarHUTHOTO PE30HAHCA: IIKajda XUMUYECKUX CIIBUTOB
IIPOTOHOB, HUX XapaKTEPUCTUYHOCTb, 3aKOHOMEPHOCTH B W3MEHEHHU 3HAYEHUN XMMHMUYECKHUX
CIIBUT'OB; KOHCTAHTBI CIMH-CITMHOBOT'O B3aUMOJIECUCTBUSA JH - H. J{BOITHOM pe30HaHC.

18. CnekTpockonus yriiepoAHOI0 MarHUTHOTO PE30HAHCA: IIKajla XUMHUYECKUX CABHUIOB
agep C, UX XapakTepHCTHYHOCTH, 3aKOHOMEPHOCTH B H3MEHEHHH 3HAYEHMH XHMHYECKUX
CABUIOB, KOHCTAHTBI CIIMH-CIIMHOBOT'O B3aUMOJEHCTBUS Jc H, TOJIHOE U YaCTUYHOE INOAABIICHUE
CIIMH-CIIMHOBOTO B3auMoieiicTBus suep -°C 1 mpoTOHOB.

19. SAnepnsiii a¢pext Oepxaysepa. [loHATHE O CHEKTPOCKONUM SIIEPHOTO MArHUTHOTO
pe3oHaHca TUHAMUYECKHX CUCTEM (0OOMEHHBIE ITPOLIECCHI).

20. /Isymepnas cnektpockonus AMP. IIpumepbl cTpyKTypHOrO aHalu3a OpraHMYECKUX
coenuHenuit o cnekrpam IIMP u IMP 3C.

21. ®wusuueckue OCHOBBI METOAAa MAacC-CIEKTPOCKONHHU: TNPUHLIMI paboThl Macc-
CIEKTpOMeTpa, 00pa3oBaHUE MacC-CIEKTPA, TUIIbI PETUCTPUPYEMBIX HOHOB.

22. OnpeneneHre MOJEKYIIPHOM OpyTTO-(hOpMYIIBI IO Macc-CHEKTPY.

23. KadecTBeHHBIE TEOPUH MACC-CIIEKTPOMETPHH OPTaHUYECKUX COCTUHCHUUN: TEOpHs
JIOKaJIM3alMU 3apsi/ia, TEOPHUs YCTOMUYNBOCTH POIYKTOB (hparMeHTAIIH.

24. Macc-cnekTpomerpuueckue mpasmia. (OCHOBHBIE THIBI peaKIWH  pacmana
OpraHMYECKUX COEIUHEHWI TMOJ| JJIEKTPOHHBIM YyaapoM. TepMmuueckue peakiuu B Macc-
CHEKTPOMETPE.

25. VYcTaHOBIEHHE CTPOEHHUS OpPraHWYEeCKUX coequHeHuH. IIpumepbl CTPyKTYpHOTrO
aHaJIM3a OPraHUYEeCKUX COETMHEHUI M0 MacC-CIEeKTPY HU3KOTO pa3pelIeHHUs.

26. OcobeHHOCTH MeToJla Xpomaro-Macc-criekrpomerpuu. CoueTaHue ra3oBOro
xpomaTtorpada ¢ Macc-CHEKTPOMETPUUECKUM JIETEKTOPOM. Y CTAaHOBJIIEHHE KOJUYECTBa
COEZMHEHUs B 00pas3lie Mo MO Id XpoMaTorpaguueckoro muka.
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KpuTtepuu oneHuBaHus pe3yibTaTOB 00y4eHHUsI

OnecHka Kpurepuu onieHuBaHus 10 3K3aMEHY
CtyneHT CBOOOJHO BIIQJICET TEOPETUUYCCKUM MaTepHaioM (CcHCTeMa
Bricokuit 3HAHUU B 00JIACTU CIIEKTPAIBHBIX METOJIOB MCCICIOBAHUS XUMHUECKUX
YPOBEHb «5» COCIMHCHUN  TOJHOCThIO  copmMupoBaHa), TIpH  OTBETE  Ha
(oTIM4HO) 9K3aMEHAIIMOHHBIC BOIMPOCH! MPAKTUYCCKU HE JOMYCKAeT KaKUX-THOO
HETOYHOCTEH MIIH OIIHOOK.
Cpe i CTygeHT XOpoOIIO BIIaJEeT TecipeTquCKHM MaTepHajioM, HWMEET
YPOBCHD c(hopMUPOBAHHYIO CHUCTEMY 3HAHHUH B 06J‘I?CTI/I CIIEKTPaJIbHBIX METOJIOB
(xopoio) WCCIICIOBAHUSL XMMHMYECKUX COCIMHEHUM, OJHAKO IpU OTBETE Ha
BOITPOCHI 9K3aMEHATOpa JOMYyCKAeT He3HAYUTEIIbHOE YUCIIO OMHUOO0K, HE
HOCAILIMX MPUHIMIIMAIBHOTO XapaKTepa.
[ToporoBsbiii CTylleHT 3HAaeT OCHOBHBIE CIIEKTpaJbHbIE METOJbl HMCCIEAOBAHUSI
YPOBEHB «3» XUMHUYECKHX COCIMHEHUH, OJIHAKO IUIOXO pa30HpaeTcss B JETalIAX
(ymoBneTBOpUTE | H3y4yaeMoOro wmarepuana. B oTBerax Ha BONPOCH MPHUCYTCTBYET
JILHO) 3HAYUTEILHOE YHUCIIO OMIMOOK I HETOYHOCTEH.
CucreMa B 00J1aCTH CIIEKTPATLHBIX METOI0B UCCIICAOBAHUS XUMHUCCKUX
MuHUManbEHBIN COCIMHCHUN He chOpMHpOBaHA, OTBEYash Ha BOIPOCHI AK3aMEHATOpa
YPOBEHB 2 CTYAEHT JEMOHCTPUPYET MOBEPXHOCTHBIE U OTPHIBOYHBIE 3HAHUS Kypca,
(HeynoBneTBOpU | JUOO MOJTHOE UX OTCYTCTBUE.
TEJILHO)
OueHouHble CpencTBa Uil MHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH

3JI0POBBSI BEIOUPAIOTCS C YYETOM WX WHAMBHUIYaTbHBIX MICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIU[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BpeMs /7S TOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHWBAHUS PE3YyIbTaTOB O0yUSHHS MHBAJNIOB H JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAHHUYEHHSIM WX 3I0POBBS W BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPBbI, HHGOPMALMOHHBIX PECYPCOB H TEXHOJIOT Uil

15



5.1. YueOHasi aiuTeparypa

1. CnekTpasibHbIE METOMIBI aHATN3a OPTAHUYECKUX COCIUHEHUH : y4eOHO-METOANYECKOE
nocobue / aBT.-cocT. E. B. MIBanoga, }O. H. Bnacosa, H. B. Xaeitun, M. b. Hukumuna [u ap.]. —
MockBa ; bepnun : [Jwupexkr-Menmma, 2018. — 104 c. : Tabn., wun. — URL:
https://biblioclub.ru/index.php?page=book&id=498983.

2. CriekTpajibHbIe METO/IbI aHAJIHM3a JIEKAPCTBEHHBIX MPENapaToB : y4eOHO-METOINYECKOE
nocobue / coct. E. B. Banosa, 10. H. BmacoBa, H. B. Xnertun, M. b. Hukummna [u gp.]. —
MockBa ; bepmun : [Hupexr-Memma, 2018. — 94 c. : wm, Ttabnm. - URL:
https://biblioclub.ru/index.php?page=book&id=498982.

3. Yerpiaiok, FO. A. Jleknuu Mo CreKTPOCKONHH SIIEPHOTO MarHUTHOTO pe3onanca / 1O.
A. YcreiaIOK. — MockBa : Texnocdepa, 2016. — Yacte 1. BBoanslii kypc. — 292 c. : wi., Tad.,
cxeM. — (Muwp xumum). — Pexum  gocryma: mo  momgmnucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=444862.

4. CunbBepcreiid, P. Ciekrpomerpuieckas HASHTU(DUKALNS OPraHUYECKHX COeIMHEHUN
[Texkcr] = Spectrometric identification of organic compounds: [yueOnoe mocobue] / P.
CunbBepcreitn, @. Bebcrep, . Kumin; nep. ¢ anrn. H. M. CepreeBa, b. H. Tapacesuua. — M.:
BUHOM. JlaGopatopus 3Hanuit, 2012. - 557 c.

5.2. llepuoanyeckas JuTepaTypa

1. OnTHKa U CIEKTPOCKOINHUS — POCCUICKUI HAayUYHBIN KypHaJl, B KOTOPOM ITYOJUKYIOTCS
OpUTHHAIIbHBIE W OO30pHBIE CTAaTbU U3 pa3jIMYHbIX oO0JacTeli COBPEMEHHOW ONTHKU U
CHEKTPOCKOIIMU B JMANa3oHE OT PaJMOBOJIH J0 PEHTICHOBCKHX Jydeil. TemaTuka XypHaia
OXBAaTBIBACT MPOOIIEMBI TEOPETUUECKON M IKCIIEPUMEHTATIBHOM CIIEKTPOCKOITUU aTOMOB, MOJIEKYJT
U KOHJICHCHPOBAHHOTO COCTOSTHHSI, (PM3MKH M TEXHHKH JIa3€pOB, B3aMMOJCHCTBHSI JIa3€PHOTO
U3ITy4eHUs! C BEHIECTBOM, HAHOONTHUKH, ONTUKH (DEMTOCEKYHIHBIX M MPEAEIbHO KOPOTKUX
ONTHYECKUX HMMITYJIbCOB, HEJIMHCWHON M KBAHTOBOW ONTHKHU, (PU3MYECKON M TIeOMETPUYCCKOU
ONTUKH, Trosiorpaduu U (U3MUECKUX MPUHLHUIIOB TOCTPOCHUS ONTHUECKUX MPHUOOPOB,
BOJIOKOHHOW ONTHKH, (POTOHUKM M ONTOMH(POPMAIIMOHHBIX TEXHOJOTHH, MaTeMaTU4YEeCKOTro
MOJIEJIMPOBAaHUS ONITUYECKUX SIBJICHUM.

2. JKypHam CTpPYKTypHOW XUMHH — OSKypHaJI (PHU3UKO-XMMHUYECKOTO MPOQUII,
a/IpecoBaHHbIN CrielHanucTam, paboTaroLUIMM B 00JIaCTH KBAHTOBOM XUMHH, (PU3NYECKUX METOI0B
UCCJIEIOBaHMSI, KPUCTAIUIOXUMHUH, CTPOCHUS MKHUAKOCTEH, a TaKKe IIHUPOKOMY KPYT'y XHMHUKOB.
CBoeoOpasue >KypHajla 3aKJIO4YaeTcss B TOM, YTO Uil HCCIEJOBaHUS DJIEKTPOHHOTO H
IIPOCTPAHCTBEHHOTO CTPOEHUS XMMHMUYECKHUX COEIMHEHUIl B MyOJUMKyeMbIX paboTax IIUPOKO
OPUMEHSIOTCS  COBpEMEHHblE (DU3MYeCKHe METOAbl, OpUTMHAJbHbIE TEOpPETUYECKHEe U
HKCIEPUMEHTAIbHbIE TTOXOIBI.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe Mpo(eccCHOHATBHBIE 0a3bl
AAHHBIX 1 HMHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):
SBC «FOPAWT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHDb» https://e.lanbook.com

orwdPE

IIpodeccnonanbHbie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunorexa (HIB) hitp://www.elibrary.ru/
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https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/

6. IlosHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaHBIX HAYYHBIX KYpHAJIOB Ha Poccuiickoi
iatdopme HayuHbIX )xypHatoB HOUKOH http://archive.neicon.ru
7. HaumoHnanmpHass »ieKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHOH OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. DmnekrponHas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

Pecypchl ¢cBO0OOIHOTO T0CTYMIA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX auccepTarmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. HWudopmanuonnas cucreMa "EquHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbix 00pa3oBarTelibHbIX pecypcos http://school-
collection.edu.ru/ .

1

CoOcTBeHHBIC JIEKTPOHHBIE 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'y:

1. Cpena moayibpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, IyOJIUKALUNA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HH(HOPMALMOHHBIX
oOpazoBaTenbHBIX TeXHOMOrUH http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

6. MeToanyeckue ykazanus s 00y4al0uXCs 0 0CBOEHUIO THCIUIIIMHBI (MOLYJIs1)

VYcenenrHoe nzyueHue AUCHUIUIUHBL «CHeKTpalbHble METOJIbl HCCIEIOBAHUS» TPEOYeT OT
CTYJEHTOB PETYJISIPHOTO TMOCEIHICHUs JEKUUH, a TakKe aKTUBHOM pabOThl HAa MPaKTUYECKUX
3aHATUAX, BBIIIOJIHEHUS TECTOBBIX MPOBEPOUYHBIX PAOOT, BHIMOJIHEHUS U 3alUTHI JJAOOPAaTOPHBIX
paboT, 03HAKOMJIEHHUS] C OCHOBHOM U JIOMOJHUTEILHON pEKOMEHYEMOM JIUTEPATYPOH.

IIpy NOATOTOBKE K JIEKHMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu OpebIIylIed JEeKIUM M BOCCTAHOBUTH B IaMSATH paHee
U3y4YEHHBII MaTepua;

2) 0Gersyio MpPOCMOTPETh MAaTepUall MPEACTOAIICH JISKIIHMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHbIE (PPArMEHTHI TEMbI MPOILION JICKIMHU, €CIN
3TO HEOOXOMMO.

[Ipu KOHCTIEKTUPOBAHUU JIEKIIMOHHOTO MaTepHalia CTy/IeHTaM HY>KHO CTPEMHUTbCS KPaTKo,
CXEMaTHYHO, MOCJIEIOBATENbHO M JIOTHYHO (DPUKCHPOBATH OCHOBHBIE TIOJIOKEHHS, BBIBOJIBI,
00001eHus U HOPMYIHPOBKHU, HE MBITAACH 3alKcaTh BECh MPENOJIaBaeMblil MaTepuan ciIoBO B
CJIOBO.

[Ipyu MOAroTOBKE K JIaOOPaTOPHOMY 3aHATHIO PEKOMEHIYEeTCS:

1) BHMMaTEIbHO W3YYHTh MAaTEpPHAN TPEICTOSIIEH pPabdOTHl M COCTaBHTH IUIAH e€e
BBITTOJTHEHHS,

2) yaenuTh MOBBIIEHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSM MpPECTOsIIEeH
paboThI (MCHIOIB3YEMBIM PEAKTHBAM U 000PYIOBAHUIO, a TAKKE TEXHUKE pabOThI C HUMH);
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BreimonasaTe  nabopaTopHyro paboTy HEOOXOAMMO aKKypaTHO U IOCJEIOBATENIBHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JabopaTOpHOM KypHane. [lng ychemHoil 3amuTsl
n1abopaTopHOi paboThl HEOOXOIMMO TIIATENILHO U3YYUTh JIEKIIMOHHBIN U, €CIIH 3TO He00X0IMMO,
JIOTIOJTHUTEIIbHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUIIBHO 3allOJHHUTH
71a00paTOPHBIN KypHaN, CAelaB BCE HEOOXOAMMBbIE pacueThl U cHOPMYIUPOBAB BBHIBOABI IO
pOJIeNIaHHOM paboTe.

[Ipyu MOATrOTOBKE K MPAKTUYECKOMY 3aHSATUIO PEKOMEHJTYETCS:

1) 03HAKOMUTHCS C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBIICHUTD KPYT BOIIPOCOB, KOTOPHIE
OyIyT 00CYXKIIaThbCs HA 3aHATHU;

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM I10 TEME€ 3aHATHS, a TaKKe O3HAKOMHTBHCS C
pEeKOMeHlyeMOl JuTepaTypod U (Mpu HEOOXOAMMOCTH) JOMOJHUTEIBHBIMU HCTOYHUKAMU
uHpOpPMAaLIMU B BHJIE TIEPHOAMYECKUX U3AaHuil 1 IHTepHEeT-pecypcoB.

[Ipu BBINONHEHNUN TPAKTUYECKON pabOTHI CTyIEHTaM HE0OX0IMMO OTMEYaTh T€ BOIIPOCHI
U pa3felbl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 MOCIEAYIONeH KOHCYIbTAUN Y
npenogaBarens. Kakaplii cTyleHT JOJKEH CTPEMUTHhCS aKTUBHO paboTaTh Ha MPAKTHUECKUX
3aHATHUSX U YCIEIITHO BBIMOJHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosTenbHas paboTa Hapsay ¢ ayAUTOPHOM MPEACTaBISET OAHY M3 BaKHEUIINX
dopMm yuebHOro mporecca. CaMocTosTenbHas paboTa — 3TO IUIAHUpyeMasi paboTa CTYACHTOB,
BBITMIOJIHSAEMAs 0 33/IaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE IMpEmnojaBaTeis, HO 0e3 ero
HerocpeacTBeHHoro y4actusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO JUIs
OBJIAJICHUS TIPECTABICHHON AUCHUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBLHOW AEATEIIFHOCTH, CMOCOOHOCTH NMPUHHMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HHUKAIOIIME MPOOJIEMbI, HAXOIUTh MpPaBUIIbHBIC
pEIIeHus | T.JI.

B ocBoeHuu nUCHUIUIMHBI MHBAIMIAMH U JIMIAMHU C OTPAHUYEHHBIMHA BO3MOKHOCTSIMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

WupuBuayanbHble  KOHCYJNBTAllMM 1O TPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUIAYAIN3alUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM M OO0yJaromUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepuajbHO-TeXHHYeCKOe o0ecniedeHHe N0 JTUCHHUILJIMHE (MOY.110)

HanmeHoBaHHe criennagbHBIX OCHaLIEHHOCTD ClelUaIbHBIX [NepeyeHb TUIIEH3HOHHOTO
HOMEIICHUH HOMEIICHUH POrpaMMHOT0 obecrieYeH s

VueOHble aynuropun Ui | Mebenb: yueOHas meOenb Microsoft Windows;
MPOBEICHUS 3aHsaTHi | TeXHUYeCKue CpeacTBa O0YICHUS: Microsoft Office
JICKIIMOHHOTO THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueOHble aynuropun Ui | Mebenb: yueOHas meOenb Microsoft Windows;
MPOBEIECHHUS 3aHATHH | TeXHUYECKUE CPEACTBA O0YIEHUS: Microsoft Office
CEeMHHAPCKOTO THMA, | 9KpaH, IPOEKTOP, KOMITBIOTEP
TPYIIMOBBIX ¥ WHIAWBHIYATbHBIX
KOHCYJIbTaluH, TEKYILETO
KOHTPOJISI M TPOMEXYTOUHOM
aTTecTaIMn
VYueOuple  ayauropud Ui | Mebenb: yueOHas Mebeb Microsoft Windows;
MIPOBEACHUS nabopaTopHbIX | TexHHYecKHe CpeacTBa O0YUCHHUS: Microsoft Office
pabor. JlaGoparopusi | mepeHOCHOe MYJIbTHMEUIHHOES
opraHudecko xumuu  (aya. | obopynoBaHue (HOyTOYK, IPOEKTOP)
414C) O6opyznoBaHue: CleNHATU3UPOBaHHAS

naboparopHasi MeOeJsb (CTOJIBI, CTYIbS,

KaQbl JIST PEaKTHBOB "

000pyIOBaHUs, BBITSKHBIE IMIKAa(]BbI),

CpelcTBa MOXapHOW 6e30TaCHOCTH M

OKa3aHus nepBoi MEJIULIMHCKOMN

MOMOIIM, XHMHYECKasi 1mocyaa W
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JlaGopaTopusi  CIEKTPaIbHBIX
METOJIOB HCCNeNOBaHus (aya.
405C)

obopynoBanue, Becbl JlaDOpaTOpHbIE
3JIEKTPOHHBIE A&D EK-410i,
NEKTPOIUIUTKY — 10 IIT., CymMIbHBINA
mKkagd, MeIanKu MeXaHWdeckne — 8
mT., Memanku Maruutaeie IKA HS 7 —
8 mT., pOTAllMOHHBIC HUCIAPHUTENU — 2
mrt., pedpakromerp NPD-454 B2M,
caxapumerp CVY-2; mnpubopsr s
OTIPEZICTICHUSI TEMIIEPATYPHI IIIaBICHUS
IITTI — 8 mT., XUMHYECKIE PEaKTHUBBL
O6opynoBaHHe: CIIEUATH3NPOBAHHAS
nmabopatopHass ~ Me0enmb,  CpencTBa
MOXKapHOW 0e30MacHOCTH M OKa3aHHs
nepBoil MegaunuHckod momoun, MK
CHEKTPOMETP HndpaCnek,
ocHamméHHbIi npucraskamu MHIIBO u
muddyssoro orpakenust — 1 mr., YO
cnekrpodoromerp Leki SS 2109UV -1
mrt., ¢orokonopumerp KOK-3-01 — 1
IIT. IEPCOHATILHBIN KOMIBIOTED -2 IIIT.

Microsoft Windows;
Microsoft Office;
Wndpacnex;

Leki ScanPro;
Spectragryph (freeware)

VYueOHble  ayauropud Ui
KypCOBOTO MPOCKTUPOBAHHUS
(BBITTOJTHEHHUS KYPCOBBIX paboT)

KypcoBas paboTa He perycMOTpeHa yIeOHbIM INTAaHOM.

Jnsa  caMmocTosATenbHOW  paboThl  O0yYarommxcs
YKOMILUICKTOBAHHBIC CICIIHATM3UPOBAHHON MeOEIbI0, OCHAICHHBIC KOMIIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTu «HTepHeT» U obecrneueHueM J0CTyrna B JIEKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BATEIBLHYIO CPEAy YHHBEPCUTETA.

MpEeayCMOTPCHBI IIOMCIICHUA,

HanmeHnoBanne moMeneHu
JUISL CAMOCTOSITETIHHOM paboThHI

OcHaIlleHHOCTh MOMEIEHUN I
CaMOCTOSATENFHON pabOTHI

HepequL JIMIICH3UOHHOT O
IporpaMMHOTO obecreyeHus

oOydvaromuxcss  (YUTANBHBIN
3an HayuHoit 6ubmuoTexn)

MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C MOJKIIOUYEHHEM K HH(OPMAIMOHHO-
KOMMYHMKAaIMOHHOM cetu «IHTepHET» U
JOCTYIIOM B IEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIbHYIO
cpeny 00pa3oBaTENbHOW OpraHM3AINH,

BeO-Kamephl, KOMMYHHUKAIIMOHHOE
obopynoBaHue, o0ecrieunBaroniee
JOCTYIl K CETH HHTEPHET (IPOBOIHOE
COe/IMHEeHHe u OecrpoBoIHOE

coequHenue o texuogoruu Wi-Fi)

oOygaromuxcs o0yJaromuxcs
ITomenienue it | Mebens: yaeOHast mebeb Microsoft Windows;
CaMOCTOSTENLHO pabotsr | Kommexr criermammsuposannoi | Microsoft Office

ITomemienue JUISL
CaMOCTOSITENILHON paboThI
oOyJaromuxcs (ay.

401C)

Mebenb: yueOHast mebenb

Kommnekr CIEUAIM3UPOBAHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C MOJKIIOYEHHEM K WH(OPMAIMOHHO-
KOMMYHUKaIIMOHHOH cetH «VHTEepHET» 1
JOCTYIIOM B JJIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIbHYIO
cpeny 00pa3oBaTENbHONM OpraHM3alWH,

BeO-Kamepbl, KOMMYHHKAIUOHHOE
obopynoBaHue, oOecrieynBaromiee
JOCTYIl K CETH HWHTEPHET (IPOBOJHOE
COCIMHEHUE u 6ecrpoBoIHOE

coequHenue 1o Texaosorun Wi-Fi)

Microsoft Windows;
Microsoft Office;
Spectragryph (freeware)
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