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1 Hesn v 3a1auM U3yYeHUs JUCUMILIIMHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

enbto ocBoeHMS AUCHUILTUHBI «DUZUKO-XUMHUECKHE METOIbI HCCIEAOBAHUS COCTOUT B
MOJIYYCHUH CTYJCHTAMH TEOPETUYECKUX 3HAHMW U MPAKTUYECKUX HABBIKOB B 00JacTH
COBPEMEHHBIX U KJIACCHUECKUX METOJI0B OIPEICIICHHSI COCTaBa U CTPOSHUSI XUMUYECKHIX BEIIECTB
paznuyHbIX KjaccoB. (OCHOBHOE BHHMAaHHME B XOJE€ W3YYEHUS JUCIUIUIMHBL yIEISETCs
creKkTpanbHbIM MeTofaM uaentudukaimu (Y®-, UK-, IMP- u Macc-crieKTpoMETpus).

1.2 3agaun AMCHUILIMHBI

3anaun yuyeOHOU AUCIUILTHHBI « DU3UKO-XUMUYECKUE METOIbI UCCIICIOBAHUS» COCTOSAT B
MOJTYYeHUH MPOdeCcCHOHANBHBIX 3HAHUH M YMEHUU B 00JIACTH CTPYKTYPHOI'O aHAIM3a CIIOMKHBIX
OpPTaHMYECKUX BEIIECTB, a TaKKe (POPMUPOBAHUHU Yy CTYIACHTOB MPO(HECCHOHAIBHBIX HABBIKOB,
MO3BOJISIONINX HCMOJb30BaTh COBPEMEHHbIC HMHCTPYMEHTAJIbHBIC METOJIbl JUISl TPOBEICHUS
HAaYYHBIX HCCJIEJOBAHUM.

1.3 MecTo aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

HucuuiuinHa «®U3UKO-XMMHUYECKHE METOJbl HMCCIEOBaHMUA» OTHOCUTCS K 4YacTH,
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.

N3yuenuto nucuumiinebl «OU3MKO-XMMUYECKHE METOABI UCCIEIOBAHUA» MPEIIIECTBYET
U3Yy4YEHHE JUCLMIUINH «AHATUTHUYECKas XUMU» U «OpraHuyeckas XUMUsD).

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/JbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00YyJarOUUXCsl CIETYIONUX KOMIETEHIIMN

KO}I 1 HAUMECHOBAHUE NHAMUKATOPaA Pe3y.]'[bTaTI)I o6yquI/m 10 JTUCLMITJIMHEC
JOCTHKCHUSA KOMIICTCHIIMHU

IIK-1. CrocoGeH mIaHupoBaTh W OCYIIECTBISTH IEJarorniecKyro JesTesIbHOCTh 0 MPOQIIII0 MPETo1aBaeMoi
JMCIHIUIMHBI B COOTBETCTBHH C TPeOOBaHMSIMH 00pa30BaTeIbHBIX CTaHJAPTOB

WIIK-1.1. Hcnons3yer COBpPEMEHHBIE | 3HAET OCHOBHBIE (PU3UKO-XUMHUYECKHUE METO/IBI
METOJMYECKHE IMOIXOABI UIS IUIAHUPOBAaHWS M | HCCIENOBAaHMA  COCTaBa M CTPOCHHS  XMMHYECKHX
OCYIIECTBJICHHUS TIE€JaroTHUecKOd IesTeIbHOCTH | COEIMHEHHH; 0COOCHHOCTH UX MPUMEHEHHS B CTPYKTYPHOM
mo mpeamery "Xumus' B COOTBETCTBUH C | aHAJIH3e

Tpeb6OoBaHUSIMU 00pa30BaTEIbHBIX CTAHIAPTOB yMEeT  CaMOCTOSITEIbHO  TNPOU3BOAWUTH  MCCIEIOBAHUS
CTPYKTYpbl OpPTaHWYECKHX COEJUHEHHH MpHU IOMOIIH
(PU3NKO-XIMHYIECKUX METO/0B HCCIIEIOBAHMS; NPOBOIUTH
pacmuppoBKy M aHAINW3 D3KCIEPUMEHTAIBHBIX JaHHBIX,
MIOJTYYEHHBIX NPU MOMOIIX UHCTPYMEHTATIbHBIX METOI0B
BIAJCET HaBBIKAMHM TNPUMEHEHUs (UIUKO-XUMHUYECKUX
METOJIOB UCCIIEI0OBaHMS CTPOEHUS U COCTaBA XUMHYECKHX

COEJIMHEHUI
HIIK-1.2. Hcnonb3yer COBPEMCHHBIC | 3HAET METOJOJOTHIO IOCTAHOBKH U pEIICHHUs YYeOHO-
00pa3oBaTeNbHbIC TEXHOJIOTUH JUISL | UCCIICAOBATEIbCKUX  3aJay, CBA3aHHBIX C  (pH3HKO-
IJIAaHUPOBAHUS " OCYUIECTBJICHUS! | XMMUYECKMMH METOJIaMU UCCJICJOBAHMSI
NEJJarOTMYECKON  JIEATENBHOCTH 110 NPOQUIIO | yMmeeT MJIaHUPOBATh Y4eOHO-HCCIIEIOBATENHCKYIO
HpeHO}laBaeMOﬁ JUCHUIIIMHBI B COOTBETCTBHUHU C JCATCIABbHOCTD o6yqa}omnxcsl, CBﬂ3aHHy}O C (1)1/131/11(0'
TpebOBaHUAMHU 00PA30BATEILHBIX CTAHIAPTOB XMMHYECKUMH METOJAMM MCCIIEI0BAHMs, C UCIIOIb30BaHUEM
COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHH
BJIaJIceT HaBBIKAMU PYKOBOJICTBA yueOHO-
HCCIICI0OBATEIBCKOM JIEATEIIbHOCTHIO oOyJaromuxcs,
CBSI3aHHOM c (DMBUKO-XUMHYECKUMH METOJIaMH
HCCIICIOBAHUS, c HCIIOJIb30BaHUEM COBPEMEHHBIX

OGpaSOBaTCJ'ILHLIX TEXHOJIOTUI




Pesynbrarhl 00ydeHHsI MO MUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENILHOM PabOThl 00YJaIOIIUXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM TITAHOM.

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

2. CTpyKTypa U copep:KaHue TUCHUTIIUHBI

2.1 PacnipenesieHne TPY10EMKOCTH AUCHHUILIMHBI IO BUIaM 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
(uachl)
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 camoctosaTensaon pabotsl (KCP) 2 2
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YucJIe: 16 16
OdopmiieHHe 1a00pPaTOPHBIX paboT 10 10
CaMOCTOSTEIbHOE H3YUCHHE TEOPSTUUECKOTO MaTepraia 6 6
KoHTpoJasb:
[ToaroroBka K 9K3aMeHy 35.7 35.7
Oomasn qac. 108 108
TPYd0€eMKOCTh B TOM 4YHCJie KOHTAKTHasi 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)

KonnuecTBo yacoB
Bueayaur
Ne HaumenoBanue pasneinos (Tem) AyaurTopras OpH};ﬂ
Bcero pabora
pabora
J 113 JIP CPC
1 Obm1as xapakTepuCcTHKa PU3NKO-XUMHUIECKIX CTIEKTPAJIbHBIX 2 - - -
METOJIOB HCCIIE0BAHUS
2. |Cnekrpockonusi B Y® u BUANMO# 00nactu 4 - 12 4
3. |MK cnektpockomnus 4 - 8 4
4. [SMP u DOIIP cnekTpocKomust 4 - 8 4
5. |Macc-CieKTpOoCKOmust 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 — nexmuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — nmaGopatopHbie
saasaTusi, CPC — camocrositennpHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3iesioB (TeM) IMCUUILIHHBI
2.3.1 3aHATHHA JeKUMOHHOTO THIIA

4



HaumenoBanue paznena
(Tembr)

Coneprxanue pasnena (TeMbl)

®dopma TeKyLero
KOHTpPOJIA

OO01mas XxapakTepucTHKa
(U3MKO-XMMHUYECKUX
CHEKTPAJIbHBIX METOJIOB
HCCIIEJOBaHMS

OOume (¢u3nyeckne NPUHIMIGI, JGKAIIAE B OCHOBE
CICKTPAILHBIX METOJIOB HCCIICIOBaHMS. BHWIBI CIEKTPOB.
CBsi3b CHEKTPAIBHBIX METOJOB C YAaCTOTHBIM [HANA30HOM
JNEKTPOMArHUTHOTO  m3nydeHus.  JudpakiuoHHele U
orntuyeckre  Meroasl.  OcoOEHHOCTH  B3aMMOJIEHCTBHUS
M3JIy4eHHsT C BEIIECTBOM. XapaKTePUCTHYECKOEC BpEMs
Pa3NUYHBIX CIEKTPOCKOMMYECKUX METOMO0B. IIpuMeHeHue
CIEKTPANbHBIX ~ METOMOB Ui  CTPYKTYPHOTO  aHanm3a
XUMHUYECKUX COEIUHEHMUIA.

YCTHBIH OIIPOC,
pelienue 3aga4y

Crnekrpockonus B YO u
BHUIMMO# 0071aCcTH

du3nyecKkue OCHOBBI METO/a 3J'IeKTpOHHOI7[ CHCKTPOCKOIIMM:
DJICKTPOHHBIC COCTOSAHUA MOJICKYJI, KJ'IaCCI/I(l)I/IKaIII/IH
OJICKTPOHHBIX NEPEXOA0B B MOJICKYJIaX, paBUJia 0T6opa.

YCTHBIH OIIPOC,
3amuTa
J1a00PaTOPHBIX
paboT, perieHne
3amay4

Crnektpockonus B YO u
BUIMMOM 00J1acT

B3auMoCBs3p  3JIEKTPOHHBIX
OPTaHWYECKUX MOJICKYJL.
W36uparenbHOE MOTIIOMEHNE Ba)KHEHIINX ayKCOXPOMHBIX H
xpomogopHbeix rpym. [IpaBuna Bynsopma-®usepa. IpuHmmmn
paboThI cieKTpohoTOMETpa

CHEKTPOB MU  CTPYKTYpBI

YCTHBIH OIIPOC,
3aIuTa
nabopaTOPHBIX
paboTt, peuicHne
3amaq

UK cnekrpockonus

@dusnyeckne  OCHOBBI  KOJICOATETBHOW  CIIEKTPOCKOITHH.
B3anMmocBs3p  MH(]paKpacHBIX CHEKTPOB W CTPYKTYPHI
OpPraHUYECKUX MOJIEKYJ. XapaKTepHUCTUYECKOE IOTIOLICHUE
B)XHEHIIMX CTPYKTYpPHBIX ()ParMEHTOB W (YHKIIMOHAIBHBIX
TPYII OPTaHHYECKUX COCIMHEHUM.

YCTHBIH OIpoC,
3ammuTa
nabopaTOPHBIX
pabot

UK cnektpockonus

Crpyktypsbele obnactu MK cnekrpa. [lpuHimnel oTHeceHus
mojoc  mornomeHus. IlocnenoBaTenbHOCTh  NMPOBEICHUS
cTpykTypHOro aHanu3a. Kommuectsennas MK crnexrpockomnus.
[puniun padotet UK cnekrpodoTomerpa.

3amuTa
J1a00PaTOPHBIX
pabor, penieHne
3a1a4

SIMP u OITP
CHEKTPOCKOIIHS

®usnyeckue ocHoBbl Metona SIMP. ToHkas u cBEepXTOHKas
CTPYKTYpbl curHajoB saep. llpuHmun pabGorer  SIMP
CHEKTpOMETpa. AHAIU3 CHEKTPOB SAEPHOrO MArHUTHOIO
pe30HaHCa, MpUEMBl YIOPOLIEHUS CIOXKHBIX  CHEKTPOB.
CrnexTpockonusi MIPOTOHHOIO MAarHUTHOIO PE30HAaHca: IIKala
XMMHYECKHX CABHIOB IPOTOHOB, UX XapaKTEpPUCTHYHOCTD,
3aKOHOMEPHOCTH B W3MEHEHHU 3HAa4eHHH XUMHYECKHX
CABUIOB; KOHCTAHTHI CIIMH-CIIMHOBOI'O B3aMMOJEICTBHUSL.

YCTHBIH OIIpOC,
peuienue 3anay

SIMP u OITP
CHEKTPOCKOIIHS

CIIeKTPOCKOIIHS YTIIEPOHOTO MATHUTHOTO PE30HAHCA: IIKAIIA
XUMHYECKUX CABMroB sjep C, MX XapakTepMCTHYHOCTS,
3aKOHOMEPHOCTH B WM3MEHEHHH 3HAY€HUH XMMHUYECKHX
CIIBUTOB, KOHCTaHTBI CIIMH-CITMHOBOTO B3aumoencTeus JC—H,
MOJHOE W 4YacTUYHOE  MOJABJIEHHE  CIIMH-CIIMHOBOIO
B3aumoseiicteus sanep °C u nportoHos. SpepHbiit apdekT
Osgepxaysepa. JIsymepHas cnekrpockonus SIMP.

®duznueckue ocHoBbl MeToaa JIIP. TTonoxkeHne pe3oHaHCHOTO
curHana u g-¢akrop. TOHKAas M CBEpPXTOHKas CTPYKTypa
cuektpoB OIIP. Ilpumenenne cnekrpockommu OIIP  mms
CTPYKTYPHBIX UCCIIEJOBAHUM.

YCTHBIH OIIpOC,
peuienue 3ana4y

MaCC-CHeKTpOCKOHI/IH

KauecTBeHHBIE TEOpUM Macc-CIEKTPOMETPUM OPraHUYECKUX
COEIVHEHUI: Teopus  JIOKANM3alUU  3apsaa,  Teopus
YCTOHYHMBOCTHU IIPOyKTOB (parMeHTanuy. Macc-
CHeKTpoMeTpuieckre mpaBmwia. OCHOBHBIE THIIBI PEAKIIHA
pacmaga OpraHHUYECKUX COEAMHEHMH MOJA DIEKTPOHHBIM
ynapoMm. TepMmudeckue peakud B MacC-CIIEKTPOMETpE.
VYcraHoBlIEHHE  CTPOEHUST  OPTaHMYECKHUX  COCIMHECHHIL.
IIpumMephl CTPYKTYpPHOTO aHAJIM3a OPTAHMYECKUX COCAMHEHUN
10 MacC-CHEKTPY HU3KOTO pa3pelIeHHUsI.

YCTHBIH 0TIpOC,
pelieHue 3agau




MaCC'CHeKTPOCKOHI/IH

OcobenHocTH MeTofa XpOMAaTO-Macc-CIEKTPOMETPHUHU.
Coueranue ra3oBOro Xpomarorpada c Macc-
CIEKTPOMETPUUECKUM JIETEKTOPOM. YcTaHoBeHHUe
KOJIMYeCTBAa  COEJMHEHHs B  oOpasle 10  IUIOLIAAH

XpoMatorpadMuecKoro MmiKa.

YCTHBIH 0TIpOC,
peleHue 3a1a4d

JiabopaTopHble padoThl)

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

Ne HaumeHnoBanue pazaena TemaTuxa sanTHE/paboT dopma TeKyLEro
(Tembr) KOHTPOJIA
1. |Cnekrpockonus B YO u |Peructpamuss Y@ crnekrpoB opraHudeckux kpacurenein u|JIP1
BUIUMOI1 o0s1acTi KOMIUICKCHBIX ~ COGAMHEHMH IEepexXOJHBIX METauIOB ¢
opranmdeckumu  Juraggamu.  OmnpeneneHue — Hauuuus
CONPSDKEHHBIX (parMEeHTOB B CTPYKTYpPE OpPraHHMYECKHUX
coeauHeHui o Y@ criekrpam.
2. |Cmekrpockormsi B YO u |HccrnenoBanue BIMSAHUS pacTBOpHUTENs Ha BenuuuHy u|JIP2
BUINMOI1 o0nactn MHTEHCUBHOCTb MAaKCHMyMa IIOJIOCHI HoriomeHusa. Pacuer
MaKCHUMyMa I0JIOCHI TOTTIOMIEHUS C HUCHIOIb30BAHUEM MPaBUI
Bynsopna-dusepa.
3. |Cmekrpockomus B YO u |KomnuectBeHnbIit aHamu3 wmeromom Y ®-cmekrpockormu u|JIP3
BUINMOI1 o0nacTu (hOTOKOJIOPHMETPHH.
4. |UK cnexTpocKomus IIpobonoaroroeka m  permctpamus WK cmekrpos.|JIP4
OmnpeneneHne HATMYUA (YHKIMOHAIBHBIX IPYIII B CTPYKTYpE
opranudeckux coeaunenuil no MK cnexrpam.
5. |HUK cnexTtpockomnus OmnpezeneHue CTPYKTYphl OPraHUYECKUX BEIIECTB 110 JaHHBIM |peIIeHHe 3a1ay
Y® u UK cnextpomerpuu. Pemenue 3amau.
6. [SIMP u DIIP Pacuer XxumMHueCKUX CIBUTOB 10 HHKpeMeHTaM. PaciimdpoBka|perieHue 3aaay
CIIEKTPOCKOIIHS I[IMP cnekTpoB mepBoro mnopsika. PacimgpoBka CIeKTpoB
[IMP BeIcuiero nopsaka.
7. [SIMP u DIIP CoBmecTHOe ucnois3oBanue cuekTpos IIMP u AIMP 3C s |pemenue 3anau
CHEKTPOCKOIHS neHTH(HUKALMK OPraHuYeCcKUX CoeAnHeHuit. Mcnonb3oBanue
KOMIIBIOTEPHBIX Nporpamm, Moaeaupyroumx IMP crnekTpsl.
8. |Macc-criekTpocKonus YcraHoBneHne OpyTTO-hOPMYINIBI COCAWHEHUS, WCXOJ W3|pelIeHue 3a1ad
MHTEHCUBHOCTEW MUKOB N30TOMHBIX HOHOB.
YcTaHOBIEHHE 110 Macc-CIEKTPy CTPYKTYpHOH (opMyIst
coequHeHus. @parmeHTanys OPraHMYECKHX COCIMHEHHM.
Amnanus He(TEenpoayKTOB METOJ0M XpOoMaTro-Macc-
CHEKTPOMETPHUHU.
9. |Macc-crieKTpocKonHs Onpenenenve  CTPYKTypbl — COEIMHEHHS IO  JAHHBIM|peEIleHHe 3ajad
JJIEMEHTHOTO aHanmu3a, Macc-ciiektpam, WK chextpam u
cnektpam SIMP (3kcniepuMeHTaJIbHBIE 3a/1a4H).

3amura taboparopHoii padotsl (JIP), kontposibHas padota (KP).

2.3.3 IlpuMepHasi TeMaTHKa KypPCOBBIX padoT
KypcoBas paboTa He mpeycMOTpeHa yueOHbIM IIIIaHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIs1 CAMOCTOATEIbHOH padoThI
00y4YAKOIIHUXCS 10 TUCHHILINHE

Bug CPC

[Tepedens yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 110
BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI

pabor

Odopmenne 1a00paTOPHBIX

obpazoBanust Poccuiickoit ®enmepammu, KyOGauckuit

TekcT: HemoCpeACTBEHHBIH.

CuHHTEe3 OpraHMYeCKUX COCMHEHUH : yaeOHO-MeToanueckoe mocobue / B. B.
Hornenxo, A. B. becrranos, /1. YO. Jlyknna ; MUHHCTEpCTBO HAyKH U BBICIIETO

roCyJJapCTBEHHBIN

yHuBepcurer. - Kpacnomap: KyOGaHckuii TocynapCTBEHHBIH YHHBEPCHTET,
2020. - 171 c.: un. - bubauorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -




2 | CamocrosiTenpHOE U3yueHHe |MeToanuecKie peKOMEHAAUH K OpraHu3alliK ay TUTOPHOI 1 BHEAy JUTOPHOM
TEOPETHYECKOro Marepuaina |(caMOCTOSITENIbHOI) paboThl CTYCHTOB: MeToar4deckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B. Jlo3a. — Kpacuonap:
Kyb6anckuii roc. yH-1, 2018. - 89 c.

3 IToaroroBka k Tekyuiemy |MeToandeckue peKOMEHIAlUU K OpraHUu3aluy ayAUTOPHOHN U BHEAYIUTOPHON
KOHTPOJIIO (caMocCTOsITENBHOM) PabOTHI CTYICHTOB: MeToAn4ecKue yka3anus / coct. T.I1.
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Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30OPOBBS U BOCIIPHUATHS UH(POPMALIUH:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

— B ieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaiis.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHou hopme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B hopMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. OOpa3zoBaTe/bHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JHCHUIIUHBI
(Mmoay.ns)

B Xxopme wm3yyeHus JUCHMIUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHUE  CIIEIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMM, J1a0OpaTOpHbIE 3aHATUS, NPAKTHUECKUE 3aHATHS,
CaMOCTOsITeNIbHAs paboTa CTYAECHTOB.

KoMIIeTeHTHOCTHBIN MOAXOJX B paMKax MPENoJaBaHUs IUCLMIUIMHBL pealu3yeTcs B
UCIIOJIb30BAHUH MHTEPAKTUBHBIX TEXHOJIOTHI U aKTHBHBIX METOJIOB (ITpo0IeMHast JISKIHsI, paboTa
B MaJIbIX IPYNINax) B COYETAHUU C BHEAYTUTOPHOI paboTOi.

NupopmaniioHHble  TEXHOJIOTHUH, TpPUMEHSIEMble TPU U3YYEHUH  JUCLMILIUHBI:
UCMOJIb30BaHUE  HMHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMN ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE TPH U3YYEHUN AUCHUTUTUHBI
— QI JIMI C OrPAaHWYEHHBIMH BO3MOXXHOCTSMHM 3JI0POBbSI INPEIYCMOTPEHA OpraHU3aALMs
KOHCYJIBTALIMH C UCIOJIb30BAHUEM DJIEKTPOHHOM ITOYTHI.

4. OueHo4YHBIe CpeACTBA UIA TEKYyHIero KOHTPOJSI  yCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu

OneHouyHble CpeAcTBa IpeIHa3HAYeHbl JJIs KOHTPOJS U OLEHKH 0Opa30BaTeIbHBIX
JOCTIDKEHUH  0OydarolMXcsi, OCBOMBLIMX HpPOrpaMMy Y4eOHON JUCHUIUIUHBI «Du3uko-
Xumuyeckue mMemoobl UCCIeO08AHUA.

OneHouHbIE CpPENCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIs B (popMe 3a7a4 [UIs pelieHus B ayIMTOPHH, TECTOBBIX pa0OT U KOHTPOJIBHBIX BOIIPOCOB
K J1a00paTopHbIM paboTam, U MPOMEKYTOYHOH aTTecTaluM B opMe BOIIPOCOB K IK3aMEHY.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIs TeKylIeil U MPOMeKYTOYHOH aTTecTaluu
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Kona n nammeHnoBanue

HaumenoBanue OLICHOYHOT'O CPEACTBA

Ne PesynbraTel 00y4yeHus
HUHIUKAaTOpa . [IpomexyrouHas
n/n (B cooTBeTcTBUU C II. 1.4) Texymuit KOHTpOJIB
(B cooTBeTcTBUU C 1. 1.4) arTecTanus
WIIK-1.1.  Hcnome3yer | 3HaeT OCHOBHBIE (U3UKO- | 3agayu AJIsl pELICHUS B Bomnpocs! Ha
COBpEMEHHBIE XHMHUYECKHE METOJIbl | ayIUTOPHUH, YCTHBIH OIPOC 9K3aMeHe
METOJIUYECKHE TIOAXOMABI | UCCIEJOBaHUSl COCTaBa H
JUIL  TJTAHUPOBaHHWS ¥ | CTPOCHHS XMMHYECKHX
OCYIIECTBIICHHS COE/IMHEHHIi; 0COOCHHOCTH
HeIarorrIecKom nx MIPUMEHEHHUS B
JESATEIBHOCTH IO | CTPYKTYPHOM aHaJn3e
npeaMery "Xumua" B | yMeeT  CaMOCTOSITENIBHO | 3amaqu JUIs pelieHus B Bompocs! Ha
COOTBETCTBUH C | MPOU3BOAUTH ayAWTOPHH, YCTHBIH OMpPOC 9K3aMEHE
TpeOOoBaHUSIMHA HCCIIEOBAHMS CTPYKTYPBI
00pa3oBaTEIBHBIX OPTaHWYIECKUX
CTaH/IapTOB COEIMHEHUH TPH MTOMOIIH
(HU3UKO-XUMHYCCKUX
1 METOJOB  HCCJIEIOBaHUS;
MPOBOJUTH PacHIH(PPOBKY
u aHau3
9KCTIEPUMEHTAIIBHBIX
JAHHBIX, TOJYYEHHBIX MPH
TIOMOIIH
MHCTPYMEHTAJIbHBIX
METOJIOB
BIazeeT HaBBIKAMHK | 3a/1a4y JUIsl PEICHHUS B Bomnpocs! Ha
MIPUMEHEHUS (u3UKO- | ayaUTOPHH, YCTHBII ONpOC 9K3aMEHEe
XUMHYECKUX METO/IOB
HCCJIEIOBAHHSI CTPOCHHUS U
cocTaBa XMUMHYECKHX
COCJIMHEHUI
WIIK-1.2. Hcnone3yeT | 3HaeT Metonosioruto | JlaGopatopHas pabora -
COBpEMEHHbBIE NOCTaHOBKM M peIIeHHs
o0Opa3oBaTeNbHbIE yueOHO-
TEXHOJIOTUH JUISL | MCCIIEIOBATENIbCKHX 3aj1ad,
TUTAaHWPOBAHUS U | CBA3aHHBIX C  (u3mKo-
OCYIIECTBIICHHS XMMHYECKHUMH METOAaMH
Te/[arorrIeckKom HCCIIeIOBAHMS
JIeITeIIbHOCTH o | ymeer wianupoBatsk | Jlaboparopnas pabora -
TPOQIITIO y4eOHo-
npernojaBaeMon HCCIIEI0BATEIbCKYTO
JICLUILTHHBI B | JIeSTENbHOCTD
COOTBETCTBHH C | oOyuaromuxcs, CBI3aHHYIO
TpeOOBaHUSIMHU ¢  (UBMKO-XUMHYECKUMH
00pa3oBaTenbHBIX METOJIaMH HCCIICI0BaHUS,
2| cranmapToB c WCTIOJIb30BaHUEM
COBPEMEHHBIX
00pa30BaTEIBHBIX
TEXHOJOTHH
BIIazieeT HaBbikamu | JIaboparopnas pabora -
PYKOBOZCTBa yueOHo-
HCCIIeI0BATEIbCKOM
JeATeIIbHOCTHIO

00yJaroImuxcs, CBI3aHHON
¢  (pMBUKO-XUMHUYECKIMU
METOJAMH HCCJIEI0BAHUS,
c HCIIOJIb30BAaHUEM
COBPEMEHHBIX
00pa3oBaTeNbHBIX
TEXHOJIOTUH




TunoBbie KOHTPOJIbHbIE 32JaHUS U1 HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHHsI 00Pa30BaTeJIbHON NMPOrPaMMBbI

3aoanus 014 KOJIIEKMUBHO20 PEUIeHUs 6 AyOumopuu

1. Coenunenne ¢ Opyrro-popmymoit CeHsCloN2O2 mmeer crektp, nmpHBeICHHBIH Ha
pucynke (B iactunke KBr). Onpexnenurte, B Kakylo (yHKIMOHAIBHYIO TPYIITY BXOISAT 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 comocraBieHue mnojoc mnorjomeHus B MK cnekrpe, npuBeeHHOM Ha
pucynke (B mnactuake KBr), co ctpykrypoii coenunenus (CsHsCH2)2SO.
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4. Tlo UK cnektpy (kuakas tuieHka) u Opyrro-popmyne CoHi302N onpenenure
CTPYKTYpPHBIE DJIEMEHTHI COSTUHEHHSL.



4000 2000 1500
T

1000 500 790 v,em™’
100 T ; ‘

Rpanycranue, %

> ry
3 o =
&~ g =

b

. _ .
J 4 5 & g g g 12 13 14 A, MK

5. B xakoli (hopMe - OTKPBITOM WJIHM JJAKTOHHOM - CYIIECTBYET JICBYJIMHOBAS KMCIIOTA, €CIIN
B UK-cnekrpe Haitnens! nmosnock 3260, 2970, 2870, 2850, 1720, 1705, 900 em1?
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0 BO3MOKHO O6pa3OBaHI/IC ABYX IMPOAYKTOB PCAKIIUU:

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 O0pa3yrOTCS albJIeTU] U KETOH C OJMHAKOBBHIM YHCIOM aTOMOB YIJIepoja B
Mmosekyne. Hanucats cTpykTypHyto popmyny yrieBogopona CsHiz, a Takke ypaBHEHHS peakiuit
030HOJIN3A.

8. B cmekTpe 0-HUTPOTOJIyOJa MMEIOTCS IMOJIoChl nornouienus npu 2960, 2870, 1520,
1465, 1380, 1330, 850 n 750 cm™L. TTocie mpoBeIeHNs PeaKIHK B CIIEKTPE NCUE3a0T MOJIOCHI TIPH
1520, 1330, 850 u 750 cM™* u mosBAsAIOTCA HOBBIE HOJIOCH! IIpu 3420, 3340, 1644 cm™ u mmpoxas
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nonoca ipu 680 cv Y. Kakas peakiys OblIa IPOBEIEHA U C TOMOIITBIO KAKUX PEareHTOB €€ MOXKHO
OCYIIECTBUTH?

B pesynbrare apyroii peakiuu B CIIEKTpe McUe3aroT moiockl mpu 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 npuenen [IMP cnexktp omgnoro mu3 m3omepoB kucioTel C3HgBrCOOH.
Kaxoit a3T0 uzomep?
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10. Kakomy u3 nzomepoB OpomucToro Oyruia npuHamiexxut crektp [IMP, npuBeneHHbIiH
Ha pUCYHKe?

11. KakomMy 13 U30MepoB AUXJIOpIIponaHa npuHaiexut cuektp [IMP, npuBeneHHbIi Ha
pucynke?
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12. Kakoe crpoeHue umeeT coenuHeHue ¢ Opyrro-popmymnoii C3HgS, TIMP cmektp
KOTOPOTO MPUBEACH HA PUCYHKE?
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13. Crnekrp coenunenuss CeH1202 mpuBeneH Ha pucynke. Onpenenure CTpOCHHE 3TOTO
COCIMHEHUSI.

§ . 7 § 5 4 3 ? 1 g Smf,

14. TIpu rugponuze ketansa Ci10Hi604 (comepkamero B cnekrpe [IMP nBa curnama) B
kucioit cpene oopasyercs ketoH CeHgO2 (cunrier npu 2,4 m.1.) u ciupt C2HeO2 (aBa cunriera
npu 3,65 u 4,65 m.1., npudeM nocneaanii coorBerctByer HDO, obOpasyromierocst B pe3ynbrare
nerepooOMeHa TUAPOKCUIBHOM Ipymmbl cnupTa B pactBope D20). Hanummure ypaBHeHHe
peakuuu.

15. Tlocne 06pabOTKM MMKIONEHTaIMeHa (Ba curHaia npu 2,9 u 6,4 mM.J1.) cycrieH3ueu
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 uM Habmomaercs monoca d—d
nepexoza. Paccunraiite SHepriio pacmernenus d-opouTaneii nona V' B okTa’apudecKoM mone

muranioB: a) B JIx u 9B; 6) B [k -Momb ! 1 kam-Mons

17. o opunmansHoMy omnpenaeneHuto 11 'enepanbHol KoHbEpeHINH IO MepaM U BecaM
1 merp paBen 1650763,73 1iavH BOJIH M3JIy4EHHsS, COOTBETCTBYIOLIETO IEPEXOAY MEXKAY
ypoBHAMH 2P10 ¥ 505 m3oToma Kr B Bakyyme. Paccunraiite s atoro mepexona: a) A (A, am,
MkMm); 6) v (T); B) v (em™).

Konumponwsnusie eonpocwl k 1adbopamopusvim pabomam

Jlabopamopnas paboma Nel

1. Kakoit uHTEepBaJl IJIMH BOJIH OTBEYAET ONTUYECKOMY JUAINa30HYy?

2. OOBSICHUTE MPOUCXOXKICHUE CIIEKTPOB UCHYCKAHHS (SMUCCHOHHBIX) M TOTJIOIICHUS
(a0CcOpOLMOHHBIX ) aTOMOB ¥ MOJIEKYJI C TIO3UIIUNA KBAHTOBOUW TEOPHH.
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3. Jlaiite OOBSICHEHHS CICAYIOIIMM TEPMHUHAM: CTallUOHAPHBICE  COCTOSHUS,
HHEPreTUYECKUEe YPOBHHU, OCHOBHOE (HOPMAajbHOE) COCTOSIHHE, BO30YXICHHOE COCTOSHHE,
MOTJIOIEHHUE, UCITyCKaHHWe, ()OTOH, JUIMHA BOJIHBI, 4acTOTa, BOJHOBOE YHCIO, CIEKTpaIbHAs
JIUHWS, UTHTEHCUBHOCTh CIEKTPAILHON JIMHUM, 3aCEJICHHOCTh YHEPTETHUUECKUX YPOBHEH, CIIEKTP
TIOTJIOIIEHHUS, CICKTP MCITYCKaHHUS.

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

Jlabopamopnas paboma Ne2

1. M300pa3ure  cXEMAaTUYECKHM  PACIOJIOKEHHE  SHEPreTHUYECKHX  YpOBHEH,
COOTBETCTBYIOIIUX G-, - WU N-MOJEKYISPHBIM OPOUTANSIM, U YKQKUTE BO3MOXKHBIC THIIbI
AJIEKTPOHHBIX MEPEX0/I0B MEKIY HUMH.

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

3. Uem xapakTepusyeTcs BpICOTa U popMa MaKCHMyMa B CIIEKTpe moriomeHus? OT Kakux
(baKkTOpOB 3aBUCAT ATH BEITUUNHBI?

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

Jlabopamopnas paboma Ne3

1. B 9eM CYILITHOCTb KOJIOPUMETPHUECKOTO, (hoTOMETpHUECKOTO U
CHEKTPO(POTOMETPUUECKOTO METOIOB aHAIIN3a?

2. [IpuBenuTe ypaBHEHHE, CBSI3bIBaONINE KOAPPHUIHUEHT ponyckanust T ¥ ONTHYECKyIO
IUIOTHOCTB A.

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

4. KakoBa cymHocTs 3akoHa byrepa-Jlam6epta-bepa?

5. Kak npoBonutcst BEIOOp ONTUMAIbHBIX YCIOBUM (POTOMETPUUECKHUX OMPECIICHUN: a)
JUIMHA BOJIHBI; 0) TOJIIIMHA CBETOMOTJIOUIAIONIETO 105 (KIOBETHI); B) KOHIIEHTPALIUH.

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

7. B xakom cirydae B ()OTOMETPUYIECKOM aHAIN3€ UCTIONB3YETCS CBOMCTBO aJl/TATHBHOCTH
ONTUYECKOH MI0THOCTH?

8. HazoBute hoTomerpuueckue npuOOpsl, peHa3HaYeHHBIE 1715 pabOTHI B: a) BUIUMOM;
0) yapTpadroaeTOBOM; B) MH(YPAKPACHOM y4acTKe CIEeKTpa.

Jlabopamopnas paboma Ne4

1. HazoBUTE OCHOBHBIE TUIIBI MOJIEKYIISIPHBIX KOJIEOaHUH.

2. B xakoMm cIeKTpaJbHOM MHTEPBAJE B KaUECTBE MCTOYHUKA CBETA MCIIOJIB3YIOT JaMILy
HaKaJMBaHUs, BOJOPOIHYIO aMny, ITUPT HepHcTa, CUIUTOBBIN robap, pTyTHYIO JTaMIty?

3. JIns kakux oOnacTei cnekTpa npeaHa3HadeHbl IPHOOPHI, ONTHUYECKUE IETATTH KOTOPBIX
BBITIOJTHEHBI U3: a) CTEKJIa; 0) KBapIia; B) MOBApEeHHOU comu; T) (urroopura?

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 Ui TNPOMEKYTOYHON  aTTecTaluu
(3x3ameH)

1. Cnucok eonpocoe 0na no020mo6Ku K IK3aMeHy

1. ®uznvecKkre MPUHITUIIBI CTIEKTPAIBHBIX METOJIOB UCCIICIOBaHMs. BUIbI CIIEKTPOB.
2. CBs3b CHEKTpPalIbHBIX METOJOB C YAaCTOTHBIM JIMAMAa30HOM 3JIEKTPOMArHUTHOTO
u3nydeHus. J{udpakmonHbie U ONTHYECKHUE METO/IBI.
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3. Oco0EeHHOCTH B3aUMOJICUCTBHS U3IIYYCHHS C BEIIECTBOM. XapaKTePUCTUUECKOE BpeMs
Pa3IMYHBIX CIEKTPOCKOIMUYECKUX METOJIOB.

4. IlpuMeHEHHE CHIEKTPaJbHBIX METOAOB I CTPYKTYPHOTO aHaJIM3a OPraHUYECKHX
COCIMHECHU.

5. ®usnueckue oCHOBBI MeToga Y D-CrIEeKTPOCKONMHU: dJIEKTPOHHBIE COCTOSIHUS MOJIEKY!I,
KJaccu(uKanus 3JIEKTPOHHBIX MEPEX0I0B B MOJIEKYJIaX, paBuiia oToopa.

6. B3auMOCBA3b 3JIEKTPOHHBIX CIIEKTPOB U CTPYKTYPBl OPraHUYECKUX MOJIEKYIL.

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

8. Ilpunmun paborsl Y@ cnekrpodoromerpa. IlpuMepsl CTPYKTYpHOTO aHalM3a
HEHACBIICHHBIX OPTaHUYECKUX COCAMHEHUH 0 CIEeKTpY MOIJIOMEeHHs B OmkHel obnactu YO
CIEKTpa.

9. ®dusnyeckre OCHOBBI KOeOaTeIbHOM CHEKTpOocKonuu. B3auMocBs3p MH(ppakpacHbIX
CIEKTPOB U CTPYKTYpPbl OPraHUYECKUX MOJIEKYII.

10. XapakTepuCTHYECKOE IOIJIOIICHNE BaKHEHIINMX CTPYKTYPHBIX ()ParMeHToB H
(YHKIIMOHAIBHBIX TPYII OPTraHUYECKUX COETUHEHU.

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

12. [locnenoBaTeabHOCTh MPOBEACHUS CTPYKTYPHOI'O aHaIM3a KojeOaTeIbHbIX CIIEKTPOB.
KomnuectBennasa UK cnexrpockonusi.

13. Ilpunuun pabGorel MK cnextpodoromerpa. Ilpumepsl cTpykTypHOro asammsa
opranndeckux coenunenui o UK cnekrpy.

14. ®usnyeckue OCHOBBI METOJAa SAEPHOIO MArHUTHOIO pe3oHaHca. TOHKas H
CBEPXTOHKAsl CTPYKTYpbl CUTHAJIOB SI/IEP.

15. ITpuniun padotsl AMP cnexTpomerpa.

16. AHanu3 CrieKTpOB SIEPHOTO MAarHUTHOTO PE30HAHCA, TPUEMBI YITPOIICHHUS CIOXKHBIX
CIIEKTPOB.

17. Cnektpockonus IPOTOHHOTO MarHUTHOI'O pe30HaHCA: IIKajla XUMUYECKHX CABUTOB
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, X XapakTepUCTHYHOCTH, 3aKOHOMEPHOCTH B H3MEHEHHH 3HAYEHMIl XMMHYECKUX
CABUIOB, KOHCTAHTBI CIIMH-CIIMHOBOT'O B3aUMOJENCTBUSA Jc H, IOJIHOE U YaCTUYHOE MOJABICHUE
CIIMH-CIIMHOBOTO B3auMoieiicTBus suep -°C 1 mpoTOHOB.

19. Snepnsiii a3¢¢pext Oepxaysepa. [loHATHE O CIEKTPOCKONUM SAE€PHOIO MArHUTHOTO
pe3oHaHca TUHAMUYECKHX CUCTEM (0OOMEHHBIE ITPOLIECCHI).

20. /Isymepnas cnektpockonus AMP. IIpumepsl cTpyKTypHOTO aHalu3a OPraHUYEeCKUX
coenuHenuit o ciektpam IIMP u IMP 3C.

21. ®wusuueckue OCHOBBI METOAAa MAacC-CIEKTPOCKONUHU: TNPUHIMI paboThl Macc-
CIEKTpOMeTpa, 00pa3oBaHUE MacC-CIEKTPa, TUIIbI PETUCTPUPYEMBIX HOHOB.

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

23. KadecTBeHHBIE TEOPUH MACC-CIIEKTPOMETPHH OPTaHUYECKUX COCTUHECHUH: TEOpHs
JIOKAJIM3alMU 3apsi/ia, TEOPUS YCTOHYHMBOCTH MPOIYKTOB (hparMeHTallH.

24. Macc-cnekTpomerpuueckue mpasmia. (OCHOBHBIE THIBI peaKIWH  pacmana
OpPraHMYECKUX COEIUHEHWI TMOJ JJIEKTPOHHBIM yJapoM. TepMmMuueckue peakuuu B Macc-
CHEKTPOMETPE.

25. VYcTaHOBIEHHE CTPOEHHUS OpPraHWYEeCKUX coequHeHuH. IIpumepbl CTPyKTYpHOTrO
aHaJIM3a OPraHNYECKUX COCIUHEHUH 10 MacC-CIIEKTPY HU3KOTO Pa3peIICHHUs.

26. OcobeHHOCTH MeTOJla Xpomaro-Macc-criekTpomerpun. CoueTaHue ra3oBOTO
xpomarorpada ¢ Macc-CIEKTPOMETPUYECKMM JETEKTOpPOM. YCTAHOBJIEHHE KOJIMYECTBA
COEIMHEHUS B 00pas3lie Mo MOy XpoMaTorpaguuecKoro mika.
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Kputepuu 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  copMupoBaHa), TMpuU  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 METOJ0B
(xopoio) WCCIICIOBAHUSL XMMHMYECKUX COCIMHEHUM, OJHAKO IpU OTBETE Ha
BOITPOCHI 9K3aMEHATOpa JOMYyCKAeT He3HAYUTEIIbHOE YUCIIO OMHUOO0K, HE
HOCAIIMX NPUHIMIIMAIBHOTO XapaKTepa.
[ToporoBsbiii CTygeHT 3HAaeT OCHOBHBIE CIEKTPAJIbHBIE METOJIbl HCCIIEIOBAHUSA
YPOBEHB «3» XUMUYECKUX COCIUHEHUN, OJHAKO IIJIOXO pa30upaeTcss B ACTANAX
(ymoBneTBOpUTE | HM3y4yaeMoro warepuana. B oTBerax Ha BONPOCH MPHUCYTCTBYET
JILHO) 3HAYUTEILHOE YHUCIIO OMIMOOK I HETOYHOCTEH.
CucreMa B 00J1aCTH CIIEKTPATLHBIX METOI0B UCCIICAOBAHUS XHMHUCCKUX
MuHUManbEHBIN COCIMHCHUN He chOpMHpOBaHA, OTBEYash Ha BOIPOCHI AK3aMEHATOpa
YPOBEHB 2 CTYAEHT JEMOHCTPUPYET MOBEPXHOCTHBIE U OTPHIBOYHBIE 3HAHUS Kypca,
(HeynoBneTBOpU | JUOO MOJTHOE UX OTCYTCTBUE.
TEJILHO)
OrneHouHBIE CpencTBa Il WHBAJIUAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH

3/10pOBbsI BBHIOUPAIOTCA C YUETOM UX MHAMBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEM.

— IIp¥ He0OXOMMOCTH MHBAIH/IAM H JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEJOCTABIISAETCS JOTOJHUTENFHOE BpeMs /7S OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHWBAHUS PE3YyIbTaTOB 0OYyUEHHSI MHBAINIOB H JIUIL 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 TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3I0POBBS W BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOT O TOKYMEHTA.

JI71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, MHPOPMAITMOHHBIX PECYPCOB M TEXHOJIOTH A
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5.1. YueOHasi aiuTeparypa

1. CnexTpasibHbIe METO/bI aHAJIN3a OPTAaHMYECKUX COCAMHEHUH : yuyeOHO-METOIUYeCcKoe
nocobue / aBT.-cocT. E. B. MIBanoga, }O. H. Bnacosa, H. B. Xaeitun, M. b. Hukumuna [u ap.]. —
MockBa ; bepmun : [dupekr-Memma, 2018. — 104 c¢. : Ttabnm, 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. Hukumuna [u ap.]. —
MockBa ; bepmun : [Hupexr-Memuma, 2018. — 94 c. : wm, Ttabm. — 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. CunbBepcreiiH, P. Ciekrpomerpuieckas HaeHTH()UKALNS OPTaHUYECKHX COeIMHEHUN
[Texct] = Spectrometric identification of organic compounds: [y4eOHoe 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. OnTuka U CHeKTPOCKOIUS — POCCHICKHUN HayYHBIN KYpHAI, B KOTOPOM ITyOIHKYIOTCS
OpUTHHAIIbHBIE W OO30pHBIE CTAaTbU U3 pa3jIMYHbIX oO0JacTeli COBPEMEHHOW ONTHKU U
CIIEKTPOCKOIIMM B JIHMAINla30HE OT PaJAMOBOJH A0 PEHTICHOBCKUX Jyded. Temaruka »xypHaina
OXBAaTbIBAET MPOOIJIEMbI TEOPETUUECKON U HKCIIEPUMEHTATBHON CIIEKTPOCKOIHH ATOMOB, MOJIEKYJT
U KOHJICHCHPOBAHHOTO COCTOSTHHSI, (PM3MKH M TEXHHKH JIa3€pOB, B3aMMOJCHCTBHSI JIa3€PHOTO
U3IY4YEeHUsI C BEIIECTBOM, HAHOONTHUKH, ONTUKH (EMTOCEKYHIHBIX M MPEJEbHO KOPOTKHX
ONTHUYECKUX HMITYJIbCOB, HEIMHEWHONW M KBAHTOBOM OMNTHKH, (PU3UYECKON M T'€OMETPUUYECKOU
ONTUKH, Tosorpaguu W (U3UYECKUX TPHUHLUIIOB TOCTPOEHUS ONTHYECKUX MpPHUOOpOB,
BOJIOKOHHOW ONTHKH, (POTOHUKM M ONTOMH(POPMAIIMOHHBIX TEXHOJOTHH, MaTeMaTU4YEeCKOTro
MOJEIIMPOBAHUS ONITUYECKUX SBICHUMN.

2. JKypHam CTpPYKTypHOW XUMHH — OSKypHaJI (PHU3UKO-XMMHUYECKOTO MPOQUII,
a/IpecOBaHHbIN criellanucTam, paboTaoLUIMM B 00JIaCTH KBAaHTOBOM XUMHH, (PU3UYECKHX METOJIOB
WCCJIEI0OBAHNS, KPUCTAIUIOXUMHH, CTPOCHUS KUAKOCTEH, a TAKXKE IMHUPOKOMY KPYT'y XHMHKOB.
CBoeoOpasue >KypHaja 3aKJIO4aeTcsi B TOM, YTO JJIsi HCCIEIOBaHMS 3JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS XMMHUYECKHMX COEIMHEHUN B IMYOJUKYyeMBIX paboTax LIMPOKO
OPUMEHSIOTCS  COBpEMEHHblE (DU3MYeCKHe METOAbl, OpUTMHAJbHbIE TEOpPETUYECKHEe U
DKCIIEPUMEHTAIIBHBIE TIOJIXO/IBI.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe NMPOo(ecCHOHAIbHBbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):
SBC «FOPAWUT» 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 nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubdaunoreka (HIB) http://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 BEAYILUX 3alaHBIX HAYYHBIX KYypHAJIOB Ha Poccuiickoi
iatdopme HayuHbIX )xypHatoB HOUKOH http://archive.neicon.ru
7. HaumoHanmpHass »dieKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHON OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. DmnexrponHas 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 ¢cB0O0OOIHOTO T0CTYMA:

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 moayiapHOTO AuHamMuuUeckoro oOyuenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJIUKalUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX PECYPCOB Kadenpbl HH()OPMALIMOHHBIX
oOpazoBarenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKazaHus JJs1 00y4al0IMXCs 0 0CBOEHUIO THCIMIITHHBI (MOLYJIs1)

VYcenenrHoe nzyueHue AUCHUIUIUHBL «CHeKTpalbHble METOJIbl HCCIEIOBAHUS» TPEOYeT OT
CTYJICHTOB PEryJsipHOTO TOCEIICHUs JIEKIIUH, a TakKe aKTUBHOW pabOThl HAa MPAKTUUYECKHX
3aHATUAX, BBIIOJIHEHUS] TECTOBBIX MPOBEPOUYHBIX PA0OT, BHIMOJHEHUS U 3alUTHI JJAOOPAaTOPHBIX
paboT, 03HAKOMJIEHHUS] C OCHOBHOM U JIOMOJHUTEILHON pEKOMEHYEMOM JIUTEPATYPOH.

IIpy NOATOTOBKE K JEKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEH/IyeTCs:

1) mpocMOTpeTh 3amucd TPEbIIyLIed JEeKIUH M BOCCTAHOBUTH B IaMATH paHee
W3YYEHHBII MaTepual;

2) 0Gersyio MPOCMOTPETh MAaTEepUaN MPEACTOSIICH JICKIIHMH, C IENbI0 JIYYIIero YCBOCHUS
HOBOT'O MaTepuana,

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

HpI/I KOHCIICKTUPOBAHUU JICKIIUOHHOT'O MaTepuajia CTyACHTaM HY>KHO CTPEMUTHCA KPaTKo,
CXEMaTHYHO, MOCJIEIOBATENbHO M JIOTHYHO (DPUKCHPOBATH OCHOBHBIE TIOJIOKEHHS, BBIBOJIBI,
0000m1eHNsT 1 GOPMYIMPOBKH, HE THITASICh 3alUCcaTh BECh MPEMOaBaeMblii MaTepuai CJIOBO B
CJIOBO.

[Ipyu MOATrOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHYETCS:

1) BHMMaTEIbHO HU3Y4YHTh MAaTEPHAT TPEICTOSIIEH pPabdOThl M COCTaBHUTH IUIAH e€¢
BBITIOJTHEHUS;

2) YACIUTH NOBBIMICHHOC BHUMAHUC SKCIICPUMCHTAJIbHBIM OCO6€HHOCT$IM HpGI[CTOSIIlICfI
paboThl (MCIIOJIb3yeMbIM PEaKTUBaM M 000PYAOBAHUIO, & TAK)KE TEXHUKE PaOOTHI C HUMH);
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BreimonasaTe  nmabopaTopHyro paboTy HEOOXOAMMO aKKypaTHO W IIOCJIEI0BATEIBHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JabopaTOpHOM >KypHane. [lng ychemmHoil 3amuTsl
n1abopaTopHOi paboThl HEOOXOIMMO TIIATENILHO U3YYUTh JIEKIIMOHHBIN U, €CIIH 3TO He00X0IMMO,
JIOTIOJTHUTEIILHBIN TEOPETUYECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPAaBUIBHO 3alOIHUTH
71ab0paTOpHBIN XKypHaN, CAelaB BCE HEOOXOAMMBbIE pacueThl U cHOPMYIUPOBAB BBIBOABI IO
pOJIeNIaHHOM paboTe.

[Ipyu MOATrOTOBKE K MPAKTUYECKOMY 3aHSATUIO PEKOMEHJTYETCS:

1) 03HAKOMUTBCS ¢ TEMOH U IJIAHOM 3aHATHS, YTOOBI BBISICHUTH KPYT BOIIPOCOB, KOTOPBIE
OyIyT 00CYXKIIaThbCs HA 3aHATHU;

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

[Ipu BBINONHEHUHU MTPAKTUYECKON PabOTHI CTyIEHTaM HEOOXOMMO OTMEUaTh T€ BOIPOCHI
U pa3Jelbl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 TOCIEAYIOMEeH KOHCYIbTAUN Y
npenofaBarens. Kakaplii CTyIeHT MOJMKEH CTPEMHUTHCS aKTHUBHO paboTaTh HA MPAKTHUYECKHUX
3aHATHUSAX U YCIEITHO BBIMOJHATH TECTOBBIE TPOBEPOYHBIC PAOOTHI.

CamocrosTenbHas paboTa Hapsay ¢ ayAUTOPHOM MPEACTaBISET OAHY M3 BaKHEUIINX
dopMm yuebHOro mporecca. CaMocTosTenbHas paboTa — 3TO IUIAHUpyeMasi paboTa CTYACHTOB,
BBITMIOJHSAEMAs 10 33/IaHUI0 W TPU METOAMYECKOM PYKOBOJCTBE TMperojaaBaresis, HO 0e3 ero
HermocpeAcTBeHHoro ydactusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO IS
OBJIAJICHUS TIPECTABICHHON AUCHUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBHOW AEATEIBHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HHUKAIOIIME MPOOJIEMbI, HAXOIUTh MpPaBUIIbHBIC
pEIIeHus | T.JI.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHas ydeOHass paboTa (KOHCYNbTAIMU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WupuBuayanbHble  KOHCYJNBTAllMM 1O TPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM W OOyJaromUMCs WHBAJIUIOM WM JIMIOM C OTPaHHMYCHHBIMH
BO3MOYKHOCTSIMH 3/10POBbSI.

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

HanMeHnoBaHue crienuanbHbIX OCHAIIIEHHOCTh CHEUATbHBIX [NepeueHpb TUIEH3UOHHOTO
MOMEIICHU I MOMEIICHU I [IPOrPaMMHOT0 00eCIeUeHHUs

VueOHble aynuropun Ui | Mebenb: yueOHas meOenb Microsoft Windows;
MIPOBECHNUS 3aHsATHH | TexHu4yeckue cpeacTBa 00yIeHUs: Microsoft Office
JICKLIMOHHOT'O THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VuebOHble aymutopun  aus | MeOens: yuyeOHas MeOeb Microsoft Windows;
MPOBEIEHUS 3aHATHH | TeXHUYECKUE CPEACTBA O0YUEHUS: Microsoft Office
CEMHHAPCKOTO THMA, | 9KpaH, IPOEKTOP, KOMITBIOTEP
IPYIIIOBBIX U WHIABHIYAIIbHBIX
KOHCYJIbTaluH, TEKYILETO
KOHTPOJISI M TPOMEXYTOUHOU
aTTecTaIMn
VYueOuple  ayauropud Ui | Mebenb: yueOHas Mebeb Microsoft Windows;
MIPOBEACHUS nabopaTtopHbIX | TexHHYecKHe CpeacTBa O0YUCHUS: Microsoft Office
pabor. JlaGoparopusi | mepeHOCHOe MYJIbTHMEUIHHOES
opraHudecko xumuu  (aya. | obopynoBaHue (HOyTOYK, IPOEKTOP)
414C) O6opyznoBaHue: CleNHATU3UPOBaHHAS

naboparopHas MeOesb (CTOJIBI, CTYIbS,

mKagsl JUTIst PCaKTHBOB u

000pyIOBaHUsA, BBITSDKHBIC TIKaQBbI),

Cpe/CTBa MOKapHOH 0e30macHOCTH |

OKa3aHus nepBoi MEIUIMHCKON

MOMOUIM, XHMHYECKasi M[OCyla W
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JlaGopaTtopust  creKTpaJbHBIX
METOJIOB HCCIIeIOBaHUs (aya.
405C)

obopynoBanue, Becbl JlaDOpaTOpHbIE
JJICKTPOHHEIC 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,  CpeIcTBa
MOXKapHOW 0e30MacHOCTH M OKa3aHHs
nepBoil MegaunuHckod momoun, MK
CHEKTPOMETP HndpaCnek,
ocHamméHHbIi npucrakamu MHIIBO u
muddyssoro orpakenuss — 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 y4eOHbIM TUIaHOM.

Jnsa  caMmocTosATenbHOW  paboThl  O0yYarommxcs
YKOMILUICKTOBAHHBIC CICIIHATM3UPOBAHHON MeOEIbI0, OCHAICHHBIC KOMIIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTu «HTepHeT» U obecrneueHueM J0CTyrna B JIEKTPOHHYIO
uH(OPMAIIMOHHO-00Pa30BaATEIBLHYIO CPENY YHHUBEPCUTETA.

MpEeayCMOTPCHBI IIOMCIICHUA,

HanMeHoBanMe moMeneHUH
JUTSL CAMOCTOSITEITHHOM paboThI

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSATENFHON pabOTHI

HepequL JIMIIEH3UOHHOT O
IpOorpaMMHOTO obecrieueHus

oOyvaromuxcss  (YUTANbHBIN
3an HayuHoit OnbmnoTexn)

MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C MOJKIIOUYEHHEM K HH(OPMAIMOHHO-
KOMMYHMKAaIMOHHOM cetu «IHTepHET» U
JOCTYIIOM B IEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIbHYIO
cpeny 00pa3oBaTENbHON OpraHM3alNH,

BeO-Kamepbl, KOMMYHHKAIUOHHOE
obopynoBaHue, oOecrieynBaromiee
JOCTYll K CETH HHTEepHeT (MPOBOAHOE
COCIIHEHHE u 6ecripoBoIHOE

coequHenue 1o Texuosorun Wi-Fi)

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

TTomenienue s
CaMOCTOSTENILHON paboThI
oOyJaromuxcs (ay.

401C)

Mebens: yueOHast mebernn

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-Kamephbl, KOMMYHUKAIIMOHHOE
obopynoBaHue, oOecrieynBaromIee
JOCTYIl K CETH HHTEpPHET (IIPOBOAHOE
COEIMHEHHE u OecrpoBOTHOE

coenuHenue 1o rexnojaorud Wi-Fi)

Microsoft Windows;
Microsoft Office;
Spectragryph (freeware)
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