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ITporpammy cocTaBUiI(1):

Kano.@us.-mam. Hayk, ooyeum, Typoe FOpuii IIpoxonvesuy

Paboyas mporpaMma AUCIUIUTHHBL

PU3NKO-XUMHUYECKHE METOAbI UCCJIeIOBAHUS

pa3paborana B coorBercTBHH ¢ OI'T:

[Tpuka3 Muno6paayku Poccuu ot 20.10.2021 1. Ne951 "O0 yTBepx)aeHnn (heaeparbHBIX TOCyIapCTBEHHBIX TPEOOBaHMH K
CTPYKType IPOrpaMM IOATOTOBKH HAYYHBIX U HAYYHO-TIEAArOTUYECKHUX KaJPOB B acIUpaHType (aTBIOHKTYPE), YCIOBHAM HX
peaim3anyu, CpokaM OCBOCHHS ATUX MPOrPaMM C yYETOM PasInuHbIX (OpM 00ydeHHs, 00pa30BaTENIbHBIX TEXHOJIOTHH 1
0COOEHHOCTEH OTJENBHBIX KaTErOpUil aCIUPAHTOB (aJbIOHKTOB)".

Pa6ouas mporpamma oo0peHa Ha 3aceanuu Kadeapsl
Xumun

IIpotokoun ot 05 ampenst 2023 r. Ne 8

3aB. kadeapoit, kaua. 6uon. Hayk Cyropmun O.C.

IIpencenatens YMC (YC) UHCTUTYTa €CTECTBEHHBIX U TEXHUYECKUX HAYK
Jupexmop uncmumyma, kauo. xum. nayk, ooyeum Ilemposa 0. 1O.
[Iporokoi ot 08 ampenst 2023 1. Ne 4



1. HEJIX OCBOEHUSA JUCHUITINHBI

1.1 OcBocHHE 1 U3yYCHHE OCHOBHBIX COBPEMEHHBIX (DPM3HKO-XHMMHUYECKHX METOJIOB YCTAHOBIICHHUS CTPYKTYPBI OPraHUIeCKUX
Y BBICOKOMOJICKYJISIPHBIX COCIMHCHUI 1 aHajIM3a COCTaBa cMecel, MpruoOpeTeHne 3HaHUH, YMCHUH U IPAKTHUECKUX
HABBIKOB B MPUMEHEHUH (HU3MYECKUX METOIOB HCCIIEIOBAHUS MTPU IPOBECHIH SKCIIEPUMEHTA, HAOMIOICHHI, U3MEPEHHI,
a TaKKe CUCTEMATH3aLMH 1 IPE/ICTaBICHHs PE3yIbTaTOB U3yUIEHHs COCTABA BEIIECTB U MaTEPHAJIOB.

1.2 JlMciMIUIMHA PU3BaHa MOMOYb ACIIHUPAHTaM MPOJIODKUTE OoJiee rTyboKoe H3ydeHHe (BH3UKO-XUMHUIECKUX METO/IOB
WCCIIEIOBAHUS C YUETOM IOCIETHUX JOCTIKEHUH B 3TON 007aCTH XMMUYECKON HAYKH U MPUOOPOCTPOSHHS B IIpoLiecce
MOATOTOBKH K HAYYHO-HCCIECIOBATENBCKON padboTe.

2. MECTO JUCHUIITUHBI B CTPYKTYPE OOII
2.1 IIpenmecTBYIOMMMH 1151 H3YYeHUs JMCHUIIMHBI SIBJISIIOTCS

211 Pe3yNbTaThl OCBOCHHUSI AUCIUILINH, HATIPABICHHBIX Ha MOJITrOTOBKY K C/laue KaHAUAATCKUX dK3aMeHOB, «VIcTopus u
(dunocodust Haykn», «VITHOCTPaHHBIH S3BIKY;

212 pe3ysbTaThl HAYYHOU (HayYHO-HCCIIEA0BATEIbCKOMN) ACATEILHOCTH aCIIMPAHTOB, HATIPABICHHOMN Ha MOATOTOBKY
JIICCEePTAINU K 3aIlIUTe;

213 Pe3yIbTaThl HAYYHOU (HaAYYHO-HCCIEeI0BATENbCKON) AEATEIbHOCTH ACTUPAHTOB, HAMIPABJICHHON Ha MTOJATOTOBKY
My OJIMKATIHIA.

2.2 Toc/ienyoNMMHI K H3YYeHHIO TUCIUIINHBI SIBJISIIOTCS 3HAHNUS, YMEHUs H HABBIKH, HCIOJIb3yeMble

221 MIPY OCBOEHHH CIICIMAIBHON AUCIMIUIMHEL, HAIIPaBJICHHOH Ha MOJATOTOBKY K cjade KaHIUIATCKOTO K3aMeHa,

2.2.2 B Hay4YHOU (HAyYHO-HCCIIEIOBATENbCKON) IeATEIbHOCTH aCIUPAHTOB, HAIPABJIEHHOH Ha OATOTOBKY AUCCEPTALIUH K

3aIIHTE;

223 B Hay4YHOU (HAYYHO-HCCIIEIOBATEIbCKON) ACATEIHHOCTH aCTUPAHTOB, HATIPABJICHHOM Ha TIOATOTOBKY MyOIHKAIIUii;

224 MIPY TIPOXOXKICHUN HAYYHO-UCCIIEIOBATEILCKOM MPAKTHKHY,

2.25 MIPU TIPOXOXICHUH UTOTOBOM aTTECTAIHH.

3. PE3YJIbTATBI OCBOEHUA JUCHUIIINHBI (MOAY JIS)

B pe3yjabTaTe 0CBOCHUA TUCHUILIHHBI oﬁyqaloumﬁcn JOJI2KCH

3.1 3HaTh:
311 OCHOBBI IPOBEJICHUSI XUMHYECKOTO IKCIIEPUMEHTA C UCTIOJIb30BAHUEM (DU3UYECKUX METOIOB MCCIICAOBAHMS BEILIECTB U
MaTepHuasoB;
3.1.2 BrrunciauTenbHBIE METOIBI M QJITOPUTMBI TSI 00PaOOTKH JaHHBIX XHMHUUYECKOTO SKCIIEPUMEHTA;
3.13 ITpuHIMIMANBHBIE BO3MOXHOCTH (DPU3HMYECKUX METONOB B PEIICHUN XUMUYECKUX NPOOIEM BHE 3aBUCUMOCTH OT UX
MPAKTHIECKIX BO3MOXKHOCTEH
3.2 YMeTs:
321 CIulaHupOBAaTh U OCYIIECTBUTh XHUMHUYECKHUI SKCIIEPUMEHT NPH UCCIIEOBAaHUH COCTaBa BEIIECTBA,;
3.2.3 IIpoBOIUTH CTPYKTYPHBIN aHATH3 OPTAHUIECKUX M BRICOKOMOJIEKYIISIPHBIX coequHennii o qanaeM Y @, UK, AMP n
Macc- CIEeKTPOMETPHUU
3.3 Baapers:
3.3.1 OcHOBaMH METOZIOB YIbTpaduoneToBoM, HHYPAKPACHOHN CIIEKTPOCKONUH, CIIEKTPOCKOINY IJEPHOTO0 MarHUTHOTO
pe3oHanca (Ha aapax 1Hwu 13C), macc-crieKTpOMETpUH U COBMECTHBIM HCIIOJIb30BAHUEM BCEX METO/IOB;
3.3.2 Hagpbikamu paboTHI 10 TpeiaraeMbiM METOANKAM C UCTIONb30BaHUEM (DH3HKO-XHUMHUUECKAX METOJIOB HCCIIEIOBAHMS
JUIS peleHus 3a1a4 NpoecCHOHANBHOM NeITeTbHOCTH
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIST)
Kon HaumeHnoBaHue pa3jiejioB u TeM /BU/I 3aHATUS/ Kype | Yacos Jlntepatypa IIpumeuanue
3aHATHSA
1.1 ®duzndeckrie OCHOBEI METO/IA: JIEKTPOHHEIE 2 3 JI1.1 J11.2 J11.3 J11.4 JI1.5
COCTOSIHUSI MOJICKYJI, KJIaCCU(PHKALIUS JI1.6 J11.7J12.1 J12.2 J12.3
3JIEKTPOHHBIX IIEPEXOJI0B B MOJIEKYJIaX, IIpaBuiIa J12.4 J12.5 J12.6 J12.7 J12.8
ot6opa. 130uparenbHoe MOTIONLIeHHE BaKHEHIITNX 31323354
AYKCOXPOMHBIX U XpOMO(DOPHBIX IPYIIIL:
HACBIIIEHHBIE TeTePOATOMHBIE aYKCOXPOMBI,
KapOOHMIBHBIN XpoMO(hOp, TUEHOBBIH XpoModop,
€HOHOBBIH XpoModop, 6eH30IbHBINH XpoModop,
npasuia Bynsopna-®dusepa. /Jlex/
1.2 IIpunuun pabotsl Y® crnekrpodoTomerpa. 2 4 JI1.1J11.2 J11.3J11.4 J11.5
VYcnosus uzmepenust YO cnekrpos. [Ipumepst JI1.6 JI1.7J12.1 J12.2 J12.3
CTPYKTYPHOI'O aHaIM3a HEHACBIIIEHHbIX J12.4J712.5 J12.6 J12.7 J12.8
OpTaHWYECKUX COETUHEHUH 10 CIEKTPY 213232334

noruoueHus B 6moxHeil obnactu YO cnekrpa.
Mp/




1.3

IIpopaboTka U aHAIN3 TEOPETUYECKOTO MaTepHaa
10 TeMe 3aHATH. B3anMOCBSI3b 3IeKTPOHHBIX
CIIEKTPOB U CTPYKTYPbl OPraHUYECKHX MOJICKYJI:
XpOMO(DOPHI U aYKCOXPOMBI, COIIPSHKEHHE
XpoMo(popoB, 6ATOXPOMHBIN U THTICOXPOMHBIH
C/IBUTH, THIIOXPOMHBIN U TUIIEPXPOMHBIH

3¢ ekt /Cp/

10

JI1.1J11.2 J11.3J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7 J12.8
0103203354

2.1

®du3nyeckre OCHOBBI METOIA: YacTOTa U
MHTEHCUBHOCTH MOTJIOIICHHUS B KOJICOATEIBHBIX
CIIEKTPax JIByX-aTOMHBIX MOJIEKYJ, OCHOBHEIE
KOJIeOaHUsI MHOTOATOMHBIX MOJICKYII.
B3anmocBs3b HHOPaKpaCHBIX CIIEKTPOB U
CTPYKTYPBI OPTAaHUYECKHUX MOJIEKYJI: BaJICHTHBIC U
neGopMaloHHbIE KOJeOaHus,
XapaKTepUCTHYHOCTh KOJICOaHuil 1 ee HhU3MIecKue
NPUYUHEL, (GaKTOPHI, BBI3BIBAIOIIIE CIBHT IIOJOC
TOTJIOIICHNUS ¥ I3MEHEHUE MX HHTCHCUBHOCTH.
Crpykrypabie obnactu UK criekrpa. [TpuHInmbI
OTHECEHHMI 10JIOC MOTJIOIICHHS.
IocnemoBaTenbHOCTS MPOBEAECHHS CTPYKTYPHOTO
anamm3a. Kommuectsennas UK criekrpockomnust.
/J1ex/

JI1.1J11.2 J11.3 J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7 J12.8
012233 54

2.2

TTpuniun pabotsr UK criektpodoTomeTpa.
VYcnosus uzmepenus UK crnekrpos. IIpumepst
CTPYKTYPHOTO aHaJIM3a OPraHHYeCKUX
coequnenuii o MK cnextpy (o6macts 4000 — 650
cm-1) /Mp/

JI1.1J11.2 J11.3 J11.4 J111.5

JI1.6 J11.7J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7 J12.8
0103203354

2.3

IIpopaboTka 1 aHAJIH3 TEOPETUYECKOTO MaTepuaia
[0 TeMe 3aHATHS. XapaKTepHCTHIECKOe
MOTJIONICHNE BYKHEHIIINX CTPYKTYPHBIX
(hparMeHTOB U PYHKIIMOHAIBHBIX TPYIIT
oprannueckux coenunenuii: C-C, C=C, C=C,
Capom— Capowm, Csp3—H, Csp2-H, Csp—H, C-0O,
C-N, O-H, N-H, S-H, C=0, CHO, COOH,
COOR, CO-Hal, NO2, C=N. /Cp/

10

JI1.1J11.2 J11.3 J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4J12.5 J12.6 J12.7 J12.8
010320354

3.1

®du3nyeckre OCHOBBI METOJIa: MPUHIUI pabOThI
Macc-CIEKTPOMETpa, €ro pa3pellarouias Cuia,
00pa3oBaHKe Macc- CIIEKTPa, OCHOBHOE ypaBHEHHUE
Macc- CIIEKTPOMETPHH, THIIbI PETUCTPUPYEMBIX
HOHOB (MOJIEKYJISIPHBIE, OCKOJIOYHEIE,
MeTacTaOuIbHbIE, MHOTO3apsIIHbIE).
Omnpenenenue MOJIEKYIIpHOH OpyTTO- GopMyIIbl
10 Macc-CHEKTPY: METOJ TOYHOIO U3MEPEHHSI Mace
MOJIEKYJISIPHBIX HOHOB, METOJl U3MEPEHHUS
UHTEHCUBHOCTEH IMKOB HOHOB, U30TOIHBIX
MOJIEKYISIPHOMY UOHY.

OCHOBHBIC TUIIBI peaKIUi pacraa OpraHu4ecKuX
COEIMHEHUH 0] 3EKTPOHHBIM yIapOM.
Tepmuueckue peaku B Macc-CIIEKTPOMETPE.
MeTtactaOuibHbIe HOHBI. METOBI IBOMHOM 1
KpaTHO# Macc-criekrpomerpun (MC/MC, MCn).
IIpumepsl CTPYKTYPHOIO aHaIM3a OPraHUYECKUX
COEIMHEHUH 110 MacC-CIIEKTPY HU3KOTO
paspeLieHHs.

/JTex/

J1.1711.2 J11.3 J11.4 J11.5

JI1.6 JI1.7J12.1 12.2 J12.3

J12.4712.5 J12.6 J12.7 J12.8
0103203354

3.2

OCHOBHBIC HalpaBJIeHUs pparMeHTalUuN
OPraHHYECKHX COCANHEHHI MO 3TEKTPOHHBIM
yznapom (yriieBoJOpOJIOB U UX
TaJIOTEHIIPOU3BOIHBIX, CIIUPTOB, (hEHOIIOB,
HPOCTHIX 3(HPOB, ATBAETHIOB, KETOHOB, AaMHUHOB,
KapOOHOBBIX KHCIIOT U UX IIPOU3BOAHBIX).
ITonatue o MeToe XUMUYECKON MOHU3ALUH U
Xpomaromacc- cnekrpomerpus /I1p/

JI1.1J11.2 J11.3 J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4712.5 J12.6 J12.7 J12.8
010323354




3.3

IIpopaboTka 1 aHaNN3 TEOPETUUECKOTO MaTepuaa
1o TeMe 3aHATHA. KadecTBeHHbBIE TEOpUH Macc-
CHEKTPOMETPUH OPraHUYECKUX COEAUHEHHN:
TEOpHs JOKAIN3ALMH 3apsi/ia, TEOPUs
YCTOWYMBOCTH MPOYKTOB pparmeHTauu. Macc-
CHEKTPOMETPUYECKHE MTPaBUIIa: a30THOE,
“9eTHO-3JIeKTPOHHOE”, 3aTPYAHEHHBIA Pa3phIB
CBsI3€H, MPUIIeKALINX K HEHACHIILICHHBIM
cu-tremam. /Cp/

10

JI1.1J11.2 J11.3J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7 J12.8
0103203354

41

DusnYecKre OCHOBBI METO/1a: MArHUTHBIC
CBOJCTBa siI€P, OCHOBHOE YPaBHEHHE SIEPHOTO
MarHATHOTO PE30HAHCA, B3aUMOJICHCTBUS
MAarHATHBIX MOMEHTOB siep (TOHKas 1
CBEPXTOHKAsI CTPYKTypa CUTHAJIOB siaep). Boibop
PE30HAHCHOTO sIApa MPU U3YYSHUH CTPOSHHUS
OpTaHUYECKHUX COeAUHEHHH. CIIEKTPOCKOHS
MPOTOHHOTO MarHWTHOTO PE30HAHCA: IIKaNIa
XHUMHYECKUX CIIBUTOB TIPOTOHOB, UX
XapaKTepUCTHYHOCTh, 3aKOHOMEPHOCTH B
WU3MEHEHUH 3HAUe-HUIH XUMUYECKHX CIABUTOB;
KOHCTAHTHI CIIMH- CIIMHOBOTO B3aUMO/ICHCTBHSA
JH-H. [IBoiinoii pezoHanc. CHEKTPOCKOMIHUS
YIJIEPOJHOTO MarHUTHOTO PE30HaHCa: IIKana
XUMHUYecKuX caBUroB szep 13C, ux
XapaKTepUCTHYHOCTh, 3aKOHOMEPHOCTH B
MU3MEHEHUH 3HAYCHU I XMMHYECKUX CIIBUTOB,
KOHCTAHTHI CIIMH- CIIMHOBOTO B3aUMO/ICHCTBHSA
JC—-H, monHoe 1 yacTHY-HOE MOJABICHUE CITHH-
CIIUHOBOTO B3anMoaencTsus siaep 13C u
npoToHOB. SAnepHsiii a3gdekr OBepxaysepa.
MeccbayapoBcKasi U peHTTeHOBCKast
CIEKTPOCKOITHSL.

/JTex/

JI1.1J11.2 J11.3J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7 J12.8
010203354

4.2

COBMeCTHOE UCIIOIb30BAHUE MACC-
cnekrpomerpuu, YO, UK, [IMP u AIMP 13C
cnekrpockonuu. OCOOEHHOCTH CTPYKTYPHOTO
aHaJIu3a OPraHUYeCKUX COCAMHEHHUN TIPU
COBMECTHOM HCIIOJIb30BaHUHU CIIEKTPAJIbHBIX
METOIOB. AJITOPUTM CTPYKTYPHOTO aHAIIH3a
TIpuMepsl pemieHns 3a1a4 CTPYKTYPHOTO aHaJIH3a,
HUMEIOIIUX PA3IMYHYIO CTEIICHb CIIOKHOCTH.

Mp/

J1.1711.2 J11.3 J11.4 J11.5

JI1.6 JI1.7J12.1 12.2 J12.3

J12.4J12.5 J12.6 J12.7 J12.8
0103203354

4.3

IIpopaboTka 1 aHAIA3 TEOPETUIECKOTO MaTeprana
1o Teme 3auatus. [Ipunnun padotst IMP
CIIeKTpOMeTpa. AHAIIN3 CIIEKTPOB SIEPHOTO
MarHUTHOTO PE30HAHCA e CO CIIMHOBBIM
KBaHTOBBIM YHCIIOM |=1/2: Xumuueckas u
MarHUTHasi SKBUBAJICHTHOCTb siJIep, HOMEHKIJIATypa
simepHbIX cuctem, A2, AX, AB u A2B cucremsi,
HHJICKC CBA3BIBAHUS, Cl'leKprI nepsoro u BTOpOFO
TOPsJ/IKa, OCHOBHBIE [IPABHJIA AHAJIMN3a CIIEKTPOB
IIEPBOTO TOPSAIKA, paciin(ppOBKa MPOCTEUIINX
CIIEKTPOB BTOPOTO MOPSIIKA, IPUEMBI YIIPOIIEHHUS
CJIOXKHBIX cTIeKTpoB /Cp/

10

J1.1J11.2 J11.3J11.4 J11.5

JI1.6 J11.7J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7 J12.8
313233 54

4.4

/KouTp.pab./

JI1.1J11.2 J11.3 J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4712.5 J12.6 J12.7 J12.8
010323354

4.5

/3auét/

JI1.1J11.2 J11.3 J11.4 J11.5

JI1.6 JI1.7J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7 J12.8
01323354

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBIE BONIPOCHI H 3alaHUS

Hponeuenue TEKYILIEro KOHTPOJIA yCII€eBa€MOCTH

Tema 1. Dnexkrponnas Y@ crnexkTpocKkonus
Y cTHBIN 0IpOC 10 BOIpOCaM:
1.dusnyeckne OCHOBBI METONA: DJIEKTPOHHBIE COCTOSIHMSI MOJICKYJN, KiIacCH(UKaIMs JICKTPOHHBIX IEPEXOJ0B B MOJEKYJIaX,




npaBuia orbopa

2.30uparenpHOE MOTIIONICHUE BAKHEHIIIMX aYKCOXPOMHBIX U XPOMO(OPHBIX

3.Ipunnun padotsl YO cniektpodoromeTpa

Tematnka myOIMYHBIX JOKIAI0B:

1.B3auMOCBS3b ANEKTPOHHBIX CIIEKTPOB U CTPYKTYPHI OPraHMIECKUX MOJICKYIT

2.ITpuMepbl CTPYKTYPHOTO aHATN3a HEHACKHIIICHHBIX OPTaHUYECKUX COSANHEHHI M0 CIIEKTPY MOTIIONICHH B OIMbKHEH obnactn YO
CIeKTpa

3.XpoMoopsl U AYKCOXPOMBI, CONPSDKEHUE XPOMO(OpPOB, OATOXPOMHBIH M THIICOXPOMHBIA CHBHUTH, THIHOXPOMHBIA U
THIIEPXPOMHBIH 3P PEKTHI

[TepeyeHb BOMPOCOB LIS Ay TUTOPHOM AUCKYCCHU:

1.HachlmeHHble reTepoaTOMHBIE aYKCOXPOMBI

2.KapOoHuIBHEIH XpoModop, TUEHOBBIH XpOoMO(Op, CHOHOBBIH XpoMohop, GeH30IIBHEII XpoModop

3.IIpaBuino Bynsopra-dusepa

3ajaHue Ui CaMOCTOSITENBHOM PaboThI:

W3ydeHne TeOpeTHYECKOro MaTepuala Mo JaHHOH TeMe, MOATOTOBKAa K YCTHOMY Ompocy o BompocaM. [ToarotoBka ordera c
npe3eHTanuei mo reme 1.

Ipe3enTanus 10HKHA COIepKaTh HE MeHee 15 cnaifjoB M 0TOOpakaTh CICIYIOIICe COACPIKAHKE:

Du3nYeCcKHe OCHOBBI METO/IA: AICKTPOHHBIC COCTOSHUS MOJIEKYJI, KIACCU(PHUKAIHS IEKTPOHHBIX MEPEX0/I0B B MOJICKYJIax, IpaBmiia
orbopa. I30uparenbHOE TOTJIOMICHHE BaXHEHIINX ayKCOXPOMHBIX M XpOMOQOpHBIX rpymm. I[lpuHuun pabGotel YO
CrIeKTpooTOMETpa U NPOBEICHHE H3MEPEHUI

TemaTnka myOIMYHBIX TOKJIAN0B!

1.B3arMOCB#3b ANEKTPOHHBIX CIIEKTPOB U CTPYKTYPHI OPraHUIECKUX MOJICKYIT

2.ITpuMephl CTPYKTYpPHOTO aHAIN3a HEHACHIIIEHHBIX OPTaHWIECKUX COSANHEHHH 110 CIIEKTPY IOTIIONICHHS B OMbKHEeH obnactn YO
CIIEKTpa

3.XpomMoopel M ayKCOXPOMBI, COIpPSDKECHHE XpOMOGOpOB, OATOXPOMHBIH W THUIICOXPOMHBIM CABHUIH, THIOXPOMHBIH H
TUIEPXPOMHBIH 3 exTsI

Tecr:

BribepuTe 0MH MPABUIBbHBII OTBET:

1. Kak cBsI3aHO BOJIHOBOE YUCJIO V  C JUIMHOH BOJIHBI A.?

1) AA=-Av

2)A=v

3)a=1lv;

Hr=ch?

5) A=clv

2. HaubGonpmas sueprus Tpedyercs:

1) nnst BO30YXICHHUS SIIEKTPOHOB,

2) nnst BO30YKICHUS KoJieOaHHii aTOMOB B MOJIEKYJIE;

3) 1 BO30Y>KAEHUS BPALLIEHUI MOJIEKYJIbI;

4) 11 IepeopHeHTAIM! CITHOB SI/IED.

3. Ilpu cCHM)KEHUU TEMIIEPATYpPBI IUPUHA MOJIOCH! TIOMUHECLIEHIIUN

1) ymeHbIIaercs

2) yBeIMIHBACTCS

3) He 3aBUCHUT OT TEMIIEPATyPEI

4. Ilpu CHIKEHHUU TEMITEPATypHI ITHPHHA MOJI0CH YD MOrIoneHus

1) ymeHbI1aeTcs

2) yBeIMIHBAETCS

3) He 3aBUCHT OT TEeMIIEPATypEbI

5. B ocHOBE cIEKTPO(POTOMETPHIESCKUX METOIOB JICKHUT:

1) n30upaTespHOE MOTJIOMICHHE ANEKTPOMArHUTHOTO

W3ITyYEeHUsI aHAIM3UPYEMbIM BEIIECTBOM

2) ucIycKaHue 3JIeKTPOMArHUTHOTO M3Ty4eHUS

B030Y)XICHHBIMH aTOMaMH HJIH MOJICKYJIaMH

3) oTpakeHHe HIEKTPOMArHUTHOTO M3TyUCHHUS aHATIM3UPYEMBIM BELIECTBOM

6. TTormonieHue 3JeKTPOMAarHUTHOTO U3JTY4SHHUS BEIIECTBOM 3aBHCHT OT:

1) HIHTEHCHBHOCTH CBETOBOTO MOTOKA

2) IPUPOBI BEIIECTBA

3) TOJIIIMHBI TOTJIOIAIOIIETO CII0s

4) comepxaHus BEIIECTBA B aHATM3UPYEMOM PacTBOPE

7. Cnextp nornouienust B Y® obnactu npeacrasiiseT co0oii:

1) rpaduueckyro 3aBHCHMOCTD ONTHYECKO#H IIoTHOCTH (D)

WJIA MOJIIPHOTO KOA(HIIMEHTA TOTJIOICHHS (€) OT JIJIMHBI

BOJIHBI (A) TIaJAIOIETO CBETA

2) rpaduyeckyto 3aBHCUMOCTb nporyckanus (T) oT yacToTsl (V), BEIpAKEHHOHN B 00paTHBIX CAHTUMETPAX

Tema 2. Konebarenpnas UK cnektpockonus

YCTHbBIN Onpoc No BONPOCam:

1.dusnyeckne 0CHOBBI METOA: YaCTOTA ¥ MHTEHCHBHOCTD ITOTJIONMICHUS B KOJIEOATEIBHBIX CIIEKTPaX JBYXaTOMHBIX MOJIEKYI,
OCHOBHbIE KOJICOAHUSI MHOTOATOMHBIX MOJIEKYII

2.B3anMocBs3b HHPPAKPACHBIX CIIEKTPOB U CTPYKTYPHI OPTaHUYECKUX MOJIEKYJI: BaJIGHTHBIC U 1eOopMallMOHHbIE KOIeOaHus,
XapaKTepUCTUYHOCTh KoJieOaHuH

3.¢haxTopH!, BEI3BIBAIOIINE CABUT TIOJIOC MOTJIONICHHS M N3MEHCHHE X MHTEHCHBHOCTH




3anaHue 171 CaMOCTOSATENbHOM paboTh:

N3yuenue TeopeTHyeckoro Marepuaina IO JaHHOM TeMme, MOATOTOBKAa K YCTHOMY ompocy o BompocaMm. IloaroroBka ordera c
Ipe3eHTaluel no teme 2.

IIpesenTanus goJpKHA COAEpKaTh HE MeHee 15 craiioB u 0ToOpaxkaTh cieayrollee CoaepiKaHue:

Crpykrypasie oonactu UK criexrpa. IIpuHINIBI OTHECEHHMS 1TOJI0C MOTToImeHuMs. [TlocnenoBaTeIbHOCTh IPOBEICHUS CTPYKTYPHOTO
aHanu3a. Komnuectsennas UK cnexrpockonust.

Mpuniun padoter UK ciekrpodoromerpa. Ycnosus usmepenns UK cnextpos. [Ipumepsl cTpyKTYpHOTO aHallM3a OPraHUYECKUX
coenunenuii o UK cnekrpy (o6macts 4000 — 650 cmY).

XapaKTepUCTUIECKOE TIOTJIONICHHE BAKHEHIINX CTPYKTYPHBIX (ParMeHTOB W (YHKIHOHAJIBHBIX TPYMII OPTaHWYECKHX
coemunennii: C—C, C=C, C=C, Cypon—Capon, Csp3—H, Csp—H, Csp—H, C-O, C-N, O-H, N-H, S-H, C=0, CHO, COOH, COOR,
COHal, NO,, C=N

Tema 3. Macc-ciekTpomeTpust

YCTHbBIN Onpoc No BONpocam:

1.®du3nueckue OCHOBBI METO/a: IIPHHIUI PabOTHI MacC-CIIEKTPOMETPA, eT0 pa3pellaomas CHia

2.006pa3oBaHHe MacC-CIIEKTPa, OCHOBHOE YPaBHEHHUE MaCC-CIIEKTPOMETPHHI

3.0npezeneHne MOJIEKYISIPHON OPYTTO-(POPMYIIBI TI0 MacC-CIIEKTPY

3ajaHue U1 CaMOCTOSITEIIBHOM PaboTHI:

H3ydyeHne TeopeTHUEcKOro MaTepHana Io JAaHHOW TeMme, MOATrOTOBKAa K YCTHOMY ONpOCY IO BompocaM. [lonroroBka ordera ¢
Ipe3eHTalnuei o teme 3.

Mpe3eHTauns AONKHA coepKaTb He meHee 15 cnaigoB M oTobparkaTb Cieaylolee coaeprKaHue:

OCHOBHBIE THITHI PEaKINil pacaga OPraHNIeCKHX COSANHEHHH 01 JIEKTPOHHBIM yaapoM. TepMuueckre peakiy B
Macc-criekTpoMerpe. MeractabuinbHbIe HOHBL. MeTo/Ibl ABOWHOM 1 KpaTHOH Macc-criektpoMerpun (MC/MC, MC"). ITpumepst
CTPYKTYPHOTO aHaJIM3a OPraHNYECKUX COeTMHEHHH 110 Macc-CIIeKTPY HU3KOTO pa3pereHus..

OCHOBHBIC HaIpaBJICHHUs (GpParMeHTAIIMH OPTAHHYECKUX COCMHEHHIA MO 3JICKTPOHHBIM yAapoM (YIIeBOAOPOIOB U HX
TaJIOTeHIIPOM3BOIHBIX, CIUPTOB, (hEHOTOB, IPOCTHIX d(PHPOB, aNbIAETHAOB, KETOHOB, aMUHOB, KAPOOHOBBIX KHUCIIOT H UX
Npon3BOHEIX). [IOHATHE 0 METOIE XMMHYECKOH HOHNU3AIMU U XPOMaTOMAaCC-CIIEKTPOMETPHH.

Tema 4. CneKTpoCKOIHS SIIEPHOTO MAarHUTHOTO pe3oHaHca. CoOBMeCTHOe UCTIONb30Banne Macc-criekrpomerpun, YO, UK, [IMP u
SIMP BC cniexrpockonuu. Mecc6ayspoBckas U peHTTEHOBCKas CIEKTPOCKOTIH ST

VYCeTHBIN ompoc Mo BOMIPOCaM:

1. dusnueckne OCHOBEI METO/Ia: MArHUTHBIE CBOWCTBA sIEp, OCHOBHOE ypaBHEHHUE SAEPHOTO MATHUTHOTO PE30HaHCa

2. BBIOOp pe30HaHCHOTO si/Ipa IPH U3YYEHHH CTPOCHHS OPTAaHUUECKUX COSINHEHHH.

3. MeccbayspoBckasi U pEHTICHOBCKAsI CIIEKTPOCKOTIHS

3agaHue U1l CaMOCTOSITENIbHOM paboThI:

M3yuenne TeopeTHuecKoro marepuana o JaHHOW TeMe, MOJArOoTOBKa K YCTHOMY OIpocy mo BompocaM. Iloaroroska oruera c

Ipe3eHTalnuel no teme 4.

IpesenTtanus nomKHaA collepkaTh He MeHee 15 ciaiiioB 1 0ToOpakaTh Ceayrolee coiepKaHue:

ITpunuun pa6otsl IMP ciektpoMeTpa. AHaIN3 CIEKTPOB SAEPHOIO MATHUTHOTO PE30HAHCA SAEP CO CIIMHOBBIM KBaHTOBBIM

yuciaoM |=1/2: xumuueckast 1 MarHUTHAsI SKBUBAJICHTHOCTb SI/IeP, HOMEHKIIATypa SICPHBIX cucteM, Az, AX, AB u A2B cucremsl,

WHJIEKC CBSA3BIBAHUS, CIIEKTPBI IEPBOTO M BTOPOTO TIOPS/IKa, OCHOBHBIE IIPABUJIA aHATTU3a CIIEKTPOB IIEPBOT0 MOPSIIKA, pacCIIuppOBKa

MIPOCTEHINX CIIEKTPOB BTOPOTO MOPS/IKA, IPUEMBI YIIPOIIEHHUS CIOXKHBIX CIIEKTPOB.

OCOOCHHOCTH CTPYKTYPHOTO aHalli3a OPTaHMYECKMX COCAMHEHHH NMPH COBMECTHOM HCIOJIB30BAHHM CIEKTPAIBHBIX METOOB.

AJropuT™ CTpYKTYpHOTO aHann3a. [IpuMepsl penienns 3a1a4 CTPYKTYPHOTO aHaJIN3a, MMEIOIINX Pa3InyHyI0 CTETIeHb CJIOKHOCTH.

TpuMepBbI CTPYKTYPHOTO aHAIM3a OPraHMYECKMX CoenuHenui no criektpam [IMP u SIMP °C.

CoBMecTHOE HCIONb30BaHue Macc-criektpomerpun, Y@, UK, [IMP u SIMP C cnexrpockonuu.

BsaumMoeiicTBrs MAHUTHBIX MOMEHTOB si/iep (TOHKasi U CBEPXTOHKAsl CTPYKTypa CUTHAJIOB sIJIED).

CrieKTpOoCKONUsl MPOTOHHOI'O MAarHUTHOTO pE30HaHca: INKaja XWMHYECKHUX C/IBUTOB IIPOTOHOB, HX XapaKT€pPHUCTHYHOCTb,

3aKOHOMEPHOCTH B W3MCHCHUHM 3HAYCHUI XMMHYECKHUX CJBUTOB; KOHCTAHTBI CIWH-CIIMHOBOTO B3aUMOJCHCTBUS  Ju_n.

CIEeKTPOCKONHMS YTIIEPOJHOTO MATHHTHOTO pE30HAHCA: INKada XHUMHYECKHX CABUroB sagep °C, MX XapaKTepMCTHYHOCTb,

3aKOHOMEPHOCTH B M3MCHEHHMU 3HAYCHHH XMMUYECKHUX C/IBUTOB, KOHCTAHTHI CIIMH-CIIMHOBOTO B3aMMOJEHCTBUS Jc H, MOHOE M

4acTHYHOE TTO/IaBIEHHE CIIMH-CIMHOBOTO B3auMozieicTers saaep °C u npotoHoB. SaepHbiil agpext OBepxaysepa.

IIpoBeneHue NMPOME:KYTOUHOM aTTeCTALMH 1O TUCHHUILIINHE

Ilepeyenp BOIIPOCOB AJIs TOJITOTOBKHU K 3a4€Ty

1. ®usnueckre OCHOBBI METOJIOB ONTHYECKOM CIIEKTPOCKOIUH: 3JICKTPOHHBIE COCTOSIHUSL MOJICKYJI, KJIAaCCU(DUKAIHSI SJICKTPOHHBIX
IIEPeX0/I0B B MOJIEKYJIax, IpaBuia oToopa.

2. B3anMOCBsI3b 3JCKTPOHHBIX CHEKTPOB U CTPYKTYPBI OPTaHHMUYECKHX MOJICKYN: XpOMOQOpPBI U ayKCOXPOMBI, 0aTOXPOMHBIH H
THIICOXPOMHBIM CJIBUTH, THIIOXPOMHBIA M THUNEPXPOMHBIA 3(dekTsl, Knaccudukamus Moyioc MOTTIOUICHUS B 3JIEKTPOHHBIX
CIIEKTpax.

3. M30upaTenbHOE MOMIOIIEHHE BKHEHIIINX ayKCOXPOMHBIX M XpOMO(DOPHBIX TPYIIL: HACHIILIEHHBIE [€TEPOATOMHBIC ayKCOXPOMBI,
KapOOHMIIBbHBIA XpoModop, THeHOBBII XpoModOp, EHOHOBHIH XpoModop, OeH301bHbIH XpoModop, npaBuia Byasopaa-dusepa.

4. Tlpunuun pabotel Y@ cnekrpodoromerpa. YcnoBuss u3Mmepenus Y@ cnektpoB. Ilpumepsl CTpYKTYypHOTrO aHaim3a
HEHACBILICHHBIX OPraHUYECKUX COCJMHEHH 10 CIIEKTPY MOTJIoIIeHus B OimkHell obiaactn Y cnekrpa.

5. YacroTa W UHTEHCHUBHOCTb IIOIJIOLICHHUS B KOJeOATENbHBIX CIIEKTpax JABYXaTOMHBIX MOJIEKYJ, OCHOBHBIE KoJeOaHUs
MHOTOAaTOMHBIX MOJIEKYJI. B3auMocBsA3p MHQpaKpacHBIX CHEKTPOB M CTPYKTYphl OpPraHMYECKUX MOJIEKYJ: BaJICHTHbIE U
neopMaoHHbIe KOJieOaHHs, XapaKTepUCTUYHOCTh KojeOaHui U ee Qu3MyecKue MPUYHHBI, (HAKTOPBI, BBI3BIBAIOLIME CIBUT
I10JIOC TIOTJIOIEHUS ¥ U3MEHEHHE X NHTEHCUBHOCTH.

6. XapakTepucTUUecKoe MOTJIOMIEHHE BaKHEHIINX CTPYKTYPHBIX (GpParMeHTOB M (YHKIMOHAIBHBIX TPYII OPraHUYECKUX
coemunennii: C—C, C=C, C=C, C,pon—Capou, Csps—H, Csp—H, Csp—H, C-O, C-N, O—H, N-H, S-H, C=0, CHO, COOH, COOR,
COHal, NO,, C=N.

7. Crpykrypubie  obnactu MK cnekrpa. IlpuHIUNBI OTHECEHWs ToJioc moryomieHus. [locnenoBaTebHOCTh MPOBEACHHUS




cTpykTypHoro ananusa. Konmuecrsennas UK cniekrpockomnusi.

8. IIpunuun pabdotsr UK criektpodoromerpa. Ycnosus uzmepenus: MK cnextpos. IIpumepsl CTpYKTYpHOTO aHalIM3a OPraHu4 €CKHX
coequnenuii no MK cnextpy (o6macts 4000-650 cm™?).

9. ®Ou3nYecKHe OCHOBBI METOJa MAacC-CIIEKTPOMETPHHU: TPHHIMI paboThl Macc-CIEKTPOMETpa, €ro paspeliaromas Cuia,
o0pa3zoBaHHE Macc-CHEKTpa, OCHOBHOE YpPaBHEHHE MaccC-CHEKTPOMETPHUH, THIBI PETHCTPHPYEMBIX HOHOB (MOJEKYJSpPHBIE,
OCKOJIOUHBIE, METacTaOUIIbHBIC, MHOTO3aps/IHbIC).

10.0npenenenue MOJNEKYIIPHOH OpyTTO-(GOPMYIEI MO Macc-CIEKTPYy: METOA TOYHOTO HU3MEPEHHS MacC MOJEKYJSPHBIX HOHOB,

METOJ U3MEpPEeHHs HHTEHCUBHOCTEH IMIMKOB HOHOB, H30TOIHBIX MOJIEKYJISIPHOMY HOHY.

11.KayecTBeHHbIE TEOPHH MACC-CIIEKTPOMETPUH OPTaHUYECKUX COCTMHEHH: TeOpHs JOKATN3alluH 3apsiia, TEOPUS yCTOMUNBOCTH

MIPOAYKTOB (parMeHTaui. Macc-crieKTpoMeTprYecKre IpaBuiia: a30THOE, “deTHO-AIICKTPOHHOE”, 3aTPY/IHEHHBIH pa3phiB CBA3EH,

MpUIeKAIMX K HEHAChIEHHbIM cucTeMaM. OCHOBHBIE THIBI Peaklil pacnaja OpraHMYeCKMX COEAMHEHHMH I10JI JIEKTPOHHBIM

yIapom.

12.TepMudeckue peakiui B Macc-CIeKTpoMeTpe. MeracTaOuiabHbIe HOHBI. MeTOJIbl IBOMHOW M KPaTHON Macc-CHEKTPOMETPUH

(MC/MC, MC").

13.YcraHoBieHHE CTPOCHUST OPraHUUECKUX COCIMHEHHI: MeTO/ ()YHKIIMOHAIBHBIX TPYIII, METOJ] XapaKTEPUCTHUCCKUX 3HAUCHHM

mM/z. OCHOBHbIE HANPABJICHUs (PPArMEHTAIMH OPraHUYECKUX COCIMHEHHUMN T10]] JJICKTPOHHBIM YIIAPOM.

14.ITonaTre 0 MeTO/Ie XUMHYECKOW HOHHU3AIHN M XPOMATOMAaCC-CIIEKTPOMETpUH. [IpuMepsl CTPyKTYpPHOTO aHAJIN3a OPTraHNIeCKUX

COCIIMHEHUH 10 MacC-CIIEKTPY HU3KOTO pa3pelIeHus..

15.@mnueckne ocHOBBI Meroma SIMP: marHuTHBIE CBOWCTBa siiep, OCHOBHOE YpaBHEHHWE SIIEPHOTO MAarHUTHOTO pE30HaHCa,

B3aUMO/ICHCTBHUS MarHUTHBIX MOMEHTOB s/iep (TOHKas U CBEPXTOHKAsI CTPYKTYpa CHTHAJIOB siiep). BbIOOp pe3oHaHCHOTO siapa Mnpu

U3y4YCHHUU CTPOEHHS OPTaHMUECKUX COCINHEHUH.

16.IIpunuun padorst IMP cnexTpomerpa. AHanMU3 CHEKTPOB SJEPHOrO MarHUTHOT'O PE30HAHCA SIEP CO CIIMHOBBIM KBaHTOBBIM

yuciaoM |=1/2: xuMudeckas 1 MarHUTHAs SKBUBAJICHTHOCTD sJiep, HOMEHKIIATYypa saepHbIX cucteM, Az, AX, AB u A;B cuctemsi,

OCHOBHBIE IIpaBUJIa aHAJIU3a CIIEKTPOB.

17.Cnexrpockonusi MPOTOHHOTO MarHUTHOI'O pE30HAaHCa: IIKaja XUMHUYECKHX CIBHIOB IIPOTOHOB, MX XapaKTEePUCTHYHOCTD,

3aKOHOMEPHOCTH B U3MEHEHUH 3HAYCHHH XMMHYECKUX CIABHI'OB; KOHCTAHTHl CIIMH-CIIMHOBOTO B3aUMOJACHCTBHSA Jy p. [IBOWHHOMN

pe3oHaHC.

18.CrieKTpOCKONHs YIIepOAHOr0 MATHUTHOTO PE30HAHCA: IIKala XHMHYECKMX CIABHIOB simep ~C, MX XapaKTepHCTUYHOCTb,

3aKOHOMEPHOCTH B M3MEHEHHH 3HAUCHWH XUMHUYECKHX CIBHUTOB, KOHCTAaHTBHI CHIHH-CIIMHOBOTO B3aWMOAEHCTBHSA Jc-H, NMOJHOE H

YaCTHYHOE MOJaBJIeHHE CTIHH-CIIMHOBOTO B3auMozeiicTeus anep °C u nmpotonos. SaepHsiil 3¢ dext OBepxaysepa.

19.IlonATHE O CHEKTPOCKOMHMH SAEPHOTO MArHUTHOTO pe30HaHCca NWHAMUYECKHX cHhcTeM (oOMeHHBIe mmporecchl). J[BymepHas

crektpockonus SIMP. TIpuMepsl CTPYKTYpHOTO aHAJIW3a OPraHMYECKUX COeAMHEeHu 1o criekTpam [TMP u SIMP *C.

20.0co0eHHOCTH CTPYKTYPHOT'O aHaIN3a OPraHMYECKHX COCIUHEHUIl IMPU COBMECTHOM HCIIOJIb30BAaHMU CIIEKTPAJIbHBIX METOJIOB.

AJropuT™M CTPYKTYpHOTO aHayn3a [IpuMeps! pemeHus 3aad CTpYKTYpPHOTO aHaIN3a.

5.2. TeMbl NUCbLMEHHBIX paboT

KonrponpHas paboTa IpOBOIUTCS B BHJE UTOTOBOTO TECTA [0 BCEMY YI€OHOMY MaTepHalTy JUCIUILUINHEL.
BriGepure npaBUIbHBINA OTBET (B KaXK0M BOIIPOCE TOJBKO OJUH MPAaBUIBHBIH OTBET).

KonrponpHas paboTa B BHIE TECTOBBIX BOIPOCOB:

1. JIns BO30y>A€HUSI pEHTT€HOBCKOH (h1yopeclieHIINH MOT'YT OBITh HCTIOIb30BaHbI

1) peHTreHOBCKUE JTyqH

2) raMMa-u3Iy4eHue

3) MOTOK OBICTPBIX HEWTPATBHBIX YaCTHIL

4) IOTOK OBICTPBIX 3aPSKEHHBIX YaCTHI

2. HaubGonpmas sueprus Tpedyercs:

1) nnst BO30YXICHHS DIIEKTPOHOB;

2) st BO30YXIeHHs KoJleOaHUIl aTOMOB B MOJIEKYJIE;

3) 11 BO30Y>KAEHUS BpaLlleHUI MOJIEKYJIbI;

4) s mepeopueHTaIMK CIIMHOB STIep.

3. KaxoBo cooTHolIeHHE MEXIY SHEPTUsIMH JIeKTPOHHBIX E., konebarensubix Ey u Bpamarensueix E; cocTosHuit MOIeKyIb1?
1) Ee>Ev>E;;

2)Ey>E;>Ee;

3)E>Ee> Ey;

4) E; > Ey > Ee.

4. Tlpu paccCMOTpPEHHH CIIEKTPOB KaKOIro THIIA HE00X0AUMO y4UThIBaTh NpuHIKI Ppanka-Kongona?

1) K-

2) BpamareabHBIX

3) KP-

4) 3IIeKTPOHHBIX

5.B kakux 001acTsIX CIEKTpa MPOSBIIOTCS MEPEXObl MEXIY IEKTPOHHBIMHU, KOJICOATENbHBIMU M BPAIIaTEIbHBIMU COCTOSIHUSMU
MoueKyn?

1) Konebarensusie — B UK-o6nactu, Bpamarensabie — B Y ®-001acTy, 3J€KTPOHHBIE — B MUKPOBOJIHOBOMA.
2) KonebaTenbHbIe — B MUKPOBOJIHOBOH, 31eKTpoHHbBIE — B Y d-00macTu, BpamiarensHbie — B MK-o0macT.
3) Konebatenbubie — B IK-061acTy, BpalaTeibHble — B MUKPOBOJIHOBOM, 3JIEKTPOHHBIE — B Y D-001acTH.
4) KonebarenpHbie — B Y D-00macth, anexTponHsie — B 1IK-o0nactu, BpamareabHbie — B MUKPOBOJHOBOH.
6. HactoTa BalleHTHBIX KOJeOaHUI:

1) Gosbiie uem yactoTa aeh)OpMALMOHHBIX KOJICOAHUI

2) MeHblIIe YeM 4acToTa JeOpMaOHHbBIX KoJieOaHH

3) Gouiblie yeM yacToTa AeOopMaIMOHHBIX KOJIEOaHUH OJHOM U TO# e IPYIIIbl MOJICKYJIbI

4) MeHblIIEe 4eM 4acToTa Ae(hOPMALMOHHBIX KOJIeOaHUil OHOHI U TOM ke rPyIIIbl MOJIEKYJIbI

7. KoMOMHAIIMOHHBIM paccessHUEeM Ha3bIBACTCsl pacCesHUE CBETA:




1) 6e3 u3MeHeHHsT YaCTOThI

2) ¢ yBeITMYEHUEM YaCTOTHI

3) c yMEHBIIEHHEM YaCTOThI

4) ¢ I3MEHEHHEM YaCTOTBHI.

8. B Macc-criekTpoMeTpun perucTpupyoT

1) maccel aTOMOB

2) Macchl MOJIEKYIT

3) Macchl 3NIeMEHTapHBIX YaCTHII

4) OTHOIIEHHS MACCHI K 3apsiAy HOHOB

9. Haubonee «MArkuM» criocoOOM MOHHU3ALMHU B MACC-CIIEKTPOMETPUH SBIISETCS

1) snekTpoHHBIHA yaap

2) XUMHUYECKasi HIOHU3ALUS

3) doronoHM3aIHS

4) noHU3aIMs B HEOJHOPOJHOM 3JIEKTPHUYECKOM I10Jie (I10JIeBast HOHU3AIIHSA)

10. MonexymsIpHbIA HOH B MacC-CIEKTPe — 3TO

1) campblif ”HTEHCUBHBIN

2) UMEIoUIMH CaMy0 OOJIBIIYI0 Maccy

3) nonyyaromuiics B pe3yspTare NOTepH 3JIEKTPOHA MOJIEKYJIOH BelecTBa

11. M30TONHBII HOH B Macc-CIIEKTPe — ATO

1) MOH palnOaKTUBHOTO U30TOIA AJIEMEHTA

2) MoH HauboJiee JETKOro U30TOIA dJIEMEHTa

3) uoH HauboJIee THKEIOro U30TOIA HIIEMEHTa

4) HOH, COIePIKALINI THKEITbIe N30TOIEI DJIEMEHTOB B CBOEM COCTaBe

12. UneHTH(UKALUIO BEIECTB MO MX MACC-CIIEKTPaM OCYIIECTBISIOT

1) cpaBHHBas SKCIIEPUMEHTAIBHBIE MACC-CIIEKTPHI STAJIOHA M HEM3BECTHOTO BEIIECTBA
2) cpaBHHMBas DKCIIEPUMEHTAJIbHBII MacC-CIIEKTP BEUIECTBA C PE3YJIbTATOM KBAHTOBOXUMHYECKHX PACUETOB
3) cpaBHHMBas YKCIIEPUMEHTAJIBHBIN MacC-CIIeKTpP BEIIECTBA ¢ OMOINOTEUHBIM

4) Ha OCHOBE AMIIMPUYECKHX CIIEKTPO-CTPYKTYPHBIX KOPPEIISAIHA

13. DHepreTrka MpoueccoB, OTBEUYAIONINX 3a OSBIEHUS CIIEKTPOB, MUHIMAJIbHA B
1) UK-cnekrpockonuu

2) YO-criekTpocKomun

3) CIIMH-PE30HAHCHOM CIIEKTPOCKONIUU

4) raMMa-pe30HaHCHOW CIIEKTPOCKONNHU

5) pEeHTTeHOBCKOM CIIEKTPOCKOIIAN

14. DHepreTHka NpoLECCOB, OTBEUAIOUINX 32 MOSBJIEHUS CIIEKTPOB, MAKCUMaJIbHa B
1) UK-cnexTpockonmu

2) YO-cneKTpoCKOI1U

3) CIIMH-PE30HAHCHOM CIIEKTPOCKOITUH

4) raMMa-pe30HaHCHOW CIIEKTPOCKONNHU

5) pEeHTTeHOBCKOM CIIEKTPOCKOIIAN

15.CreKTpsl SAepHOr0 MarHUTHOTO PE30HAHCAa MOXKHO HAaOII0JaTh Ha sapax

1) H!

2) H?

3) C12

4) C13

5) N14

6) N15

16.I1pu pUKCHPOBAHHOI HANPAKEHHOCTH MATHUTHOTO MOJIA PE30HAHCHOE MOTIOMEHHe siep F° Mo cpaBHEHMIO ¢ AApaMu
HaOJII0AAI0T

1) npu OAMHAKOBOI YaCTOTE 3JIEKTPOMATHUTHOTO OIS

2) pu MeHbLIEH 4aCTOTE 3JIEKTPOMAarHUTHOTO MOJIS

3) nipu GoubLIEH YACTOTE 3IEKTPOMATHUTHOTO MOJIS

17.PentreHoBekyro (ayopecueHiuo K, JIMHIH 30510Ta MOXKHO BO30YIUTh U3TyYCHUEM
1) K TUHAAMY H3TTy4eHUs TPYOKH C POJIMEBBIM aHOJIOM

2) Kp muHusIMu U3nydeHus TpYOKH ¢ POIUEBEIM aHOJOM

3) u3i1yueHreM KOPOTKOBOJIHOBOM YacTH KOHTHHYYMa B CIEKTpe TPYOKH C pOJHEBBIM aHOAOM
4) HEBO3MOKHO BO30YIUTh U3JTy4€HHEM TPYOKH C POAMEBBIM aHOAOM

18. HabmoaeHre pe30HaHCHOTO TOTJIOMEHHUS B MeccOaydpOBCKOM CIIEKTPOCKOIIMU OCHOBAHO Ha ydeTte d(pdekra
1) Meccbayapa

2) DiiHmTeiHa

3) Hommuiepa

4) Komnirona

5) Heiotona

19. Ilpu cHIKEHUH TeMIIEPaTyphl IUPHUHA TOJIOCH JTIOMUHECIICHIINN

1) ymeHbIIaeTcs

2) yBenIn4IHBaeTCs

3) He 3aBUCHUT OT TEMIIEPATypPbl

20. M3MepsaTh XMMHYECKUE CABUTH B CIIEKTPOCKOIUH SIAEPHOT0 MarHUTHOTO PE30HAHCA IIPUHSTO B
1) Tecnax

2) repuax

3) OTHOCHUTEJBHBIX EIMHHLIAX

Hl




4) MuuMeTpax
5) Mmm/c

6) M.1.
21. V3MepsITh XUMUYECKHE CIBUTH B raMMa-pe30HAHCHON CIEKTPOCKONHHU MPUHSTO B

1) Tecmax

2) repuax

3) OTHOCUTENBHBIX €IUHUIAX
4) MuIIMMETpax

5) mm/c

6) M.11.
22. CriekTp peHTT€HOBCKON JTIOMHUHECLIEHIIUH XUMHUYECKHUX dJIEMEHTOB ONPEAETISeTCS

1) BaJIeHTHBIM COCTOSHUEM 3JIEMEHTa
2) TUTIOM XUMHUYECKOU CBS3H
3) cTpoeHHEM BHYTPEHHUX 3JIEKTPOHHBIX 000JI0UEK aTOMa MM HOHA

23. JIoCTOMHCTBOM PEHTIeHO(MITYOPECIIEHTHBIX METOJIOB aHAJIN3a SBIISIETCS

1) BO3MOXHOCTb yIPOLIEHHUS IPOOOIOAIOTOBKH

2) BO3MO>KHOCTH MHOTORJIEMEHTHOTO aHaJIM3a B PaMKaX OJHOTO SKCIIEPUMEHTa
3) BO3MOXKHOCTb IIPOBE/ICHUS HEPa3pyLIAOIIEro aHaIu3a

3agaHue U CaMOCTOSITENBEHOM padoOTHI:

H3yyenue TeopeTHuecKoro MaTepuaa o JaHHOH TeMe, IIOAr0TOBKa K yCTHOMY OIIpocy 1o BompocaM. I1oAroToBKa K KOHTPOJIbHOM
paboTe B BHIE TECTHPOBAHUS 3HAHUH N0 H3YYEHHBIM TeMaM JTHCIHIUINHEL.

6. YHAEBHO-METO/JMYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHas auUTEpaTypa

ABTOPBI, COCTaBUTENHN 3arnaBue H3patenscTBO, IO Konuu-Bo
JI1.1 |bymauxos I'.K., MeTo/bI U JOCTIKEHUSI COBPEMEHHOMN Canxkr-IlerepOypr: Jlans, 2021, 1
Bepmuauz B.U. AQHATUTHYECKOI XUMUH https://e.lanbook.co
u J1p. m/book/169809
JI1.2  |Anexcanngposa D.A., AHanmutnyeckas XuMus B 2 kaurax. Kaunra 2. Mockaa: FOpaiir, 2022, 1
laiinyxkosa H.I'. DHU3HKO- XMMHYECKHE METO Bl AHAIH3A: https://urait.ru/bcod e/489415
Y4eOHMK U IDAKTHKYM JIUIS BY3OB
JI1.3 |Edumosa A.N., Wudpakpachas cnexrpockonust TBepaotenbHbIX |Cankr-IlerepOypr: Jlans, 2021,
Tonosans JLA., CHCTEM TOHIKCHHOW Pa3MEepHOCTH https://e.lanbook.co
v 1p. m/book/169252
JI1.4 |Pynakos O.b., WNHupopMamoHHbIE TEXHOJIOTHH B Canxkr-IlerepOypr: Jlans, 2022, 1
Pynakosa JI.B. AQHATUTHYECKOM KOHTPOJIE OHOIOTHYCCKU https://e.lanbook.co
AKTUBHBIX BEHIECTB: MOHOTpadust m/book/222626
JI1.5 |Kontoxos B.IO. Xpomarorpadus Canxkr-IlerepOypr: Jlans, 2022, 1
https://e.lanbook.co
m/book/210989
JI1.6 |bopyxoBuu A.C., HonynpoBoaHuk 1 GpeppomaraeTnk MoHOOkeun |Cankr-IlerepOypr: Jlans, 2022, 1
€BpOITHSI B CTUHTPOHHUKE https://e.lanbook.co
Tpommn A.B. m/book/209750
N1.7 |Huxutuna H.I'., AmnanuTHyeckas XuMus 1 pusuko-xumudeckue (Mocksa: FOpaiir, 2023, 1
Bopucos A.T., METO/IBI aHAJTH3A: https://urait.ru/bcod e/510484
Xaxanuna T.W. YUEOHUK M MPAKTUKYM JJIsl By30B
6.1.2. lonoiHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBoO, roj Konnu-Bo
JI2.1 |Hdomomaros M.IO., DU3UKO-XUMHSI HAHOYACTHIL: Mockaa: FOpaiir, 2022, 1
Baxtusun P.3., VuebHoe mocobue st By30B https://urait.ru/bcod e/496174
Jlonomatopa M.M
JI2.2 |Bacunsesa B.1., CriexTpanpHble METO/Ibl aHAIH3A. Canxkr-IlerepOypr: Jlans, 2021, 1
CrosinoBa O.D., IpakTryeckoe pyKOBOACTBO https://e.lanbook.co
Hlixyruna U.B., m/book/168677
Kapnos C.1.
J12.3 |Cyrsarun B.M., DHU3UKO-XUMHYECKHE METOMBI UCCIIET0BAHUS Cankr-IlerepOypr: Jlans, 2021, 1
JlsmkoB ALA. MOJIMMEPOB: yueOHoe mocobue https://e.lanbook.co
m/book/169006
J12.4 |Kontoxos B.1O., Xpomatorpadus B pu3nuecKoil XUMHH. Cankr-IlerepOypr: Jlans, 2022, 1
Boumapesa I'.M. IpakTuKym https://e.lanbook.co
m/book/193274
JI2.5 |PsOyxun FO.1. OnexkrpoHHas abcopOunonHas cnekrpockonus B |Cankr-IlerepOypr: Jlans, 2023, 1

OpraHMYEeCKON XUMHHU: ydeOHOe mocodue uis
BY30B

https://e.lanbook.co
m/book/276614




J12.6

Heuunopenko A.IT., Buodusuka. Onruueckue cBoicTBa Cankr-IlerepOypr: Jlans, 2022, 1
OpexoBa C.M., OMOJIOTHYECKUX TKaHEH )KUBOTHOTO https://e.lanbook.co
Heuumnopenko V.10., PACTHTEILHOTO POUCXOKICHHS: yIeOHOe m/book/230300

IInotHmnkoBa JI.B. 110coOue JIjisk BY30B

J2.7

Hmenko A.A., Macc-crieKTpoMeTpust: Mocksa: PTY MUPDA, 2021, 1
I'peunnkoB A.A., yae6HOe TIocobue https://e.lanbook.co
ITepoB A.A. m/book/218513

J12.8

Hpoxanos A.H., BuneocniekrpomeTp a7t SKCTIpECC-KOHTPOIISI Canxkr-IletepOypr: Jlans, 2022, 1
KpacuoB A.E. IIHIIEBBIX CPeJl X TOTOBBIX IPOITYKTOB! https://e.lanbook.co
MoHorpadus m/book/206621

6.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"

€)!

W3maHus 110 eCTECTBEHHBIM M TEXHUUECKUM Haykawm, http://www.ebiblioteka.ru/

22

IMopran GpyHAaMEHTATBHOIO XUMHYECKOTO 06pasoBanus Poccuu, http://www.chem.msu.ru/

23

ACS Publications, http://pubs.acs.org/

24

V4eOHUKH, MTPaKTUKYMbI U CIIPaBOYHHUKH 110 xuMuw, http://chemistry-chemists.com/Uchebniki.html

6.3.1 Ilepeyens MPOrpaMMHOT0 0GecedeHust

6.3.1.1

Oneparronnast cuctema Microsoft Windows,
IMaket nmpukaaaueix mporpamm Microsoft Office.

6.3.2 IlepeyeHb HH(POPMALHUOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1.

3J1eKTPOHHO-OMOINOTEUHBIE CUCTEMBI:

DnekTpoHHO-0MOIHOTe Hast cicTeMa Znanium. (basoBas komeknus).  WwWw.znanium.com

DJIeKTpOHHO-0HOIHOTEYHAs cHcTeMa M3IarenscTBa «Jlamby. http://e.lanbook.com/

DrexktponHo-6ubmoTeunas cucrema IPRbooks (bazosast kommekmms). http://iprbookshop.ru

DrexTponHas 6ubamoreunas cucrema «HOpaiim» https://urait.ru/

6.3.2.2.

CoBpemeHHbIe TpodeccrHoHaNbHbIC 0a3bl TaHHBIX:

Hayunas snekrponnas 6ubanoreka eLIBRARY.RU (http://wwwe.elibrary.ru)

EBpasuiickast natentHas uHpopmarmontas cucrema (EATTATHUC) (http://www.eapatis.com)

HammonanbHas snextponHas 6udianoreka (HOB) (H30.pd)

6.3.2.3.

MexyHapoaHsle pedepaTuBHbIC 6a3bl JAHHBIX HAYYHBIX U3JIaHUIL:

Web of Science Core Collection http://webofknowledge.com (WoS)

Apxus Hayansix xypHaiaoB (NEICON). http://archive.neicon.ru

Dnexrponnsie kuuru Springer Nature https:/link.springer.com/

Springer Journals — moHOTEKCTOBAsT KOJUIEKIINS DJIEKTPOHHBIX JKyPHAIIOB M31arenscTsa. https://rgub.ru/resource/ebs/

6.3.2.4.

WudopmalioHHbIe CIIPaBOYHBIE CUCTEMBI:

I'apanT — HHpOpPMaIoHHO-TIpaBoBoi moprai (http://www.garant.ru)

Koncynprantllnroc — HagexHas mpaBosast nogaepikka (http://www.consultant.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIS1)

7.1

VYuyebHast ayAuTOpHs IS IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHH CEMMHAPCKOTO TUIA (JJaOOpaTOPHBIX 3aHATH),
IPYIIOBBIX ¥ HHAWBUAYAIBHBIX KOHCYJBTALWH, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHON aTTECTAI[MM OCHAIICHA: KOMITJICKT
CIeMaIn3UPOBaHHON yueOHoU Mebenn, MapkepHas (MeJIoBasi) J0CKa, KOMIUIEKT EPEHOCHOTO MYJIbTUMEIUHHOTO
000pyIOBaHUs - KOMITBIOTEP, IPOEKTOP, MPOCKLIIUOHHBIN SKpaH, KOMIIBIOTEPBI C BO3MOXHOCTBIO BbIX0a B VIHTEpHET 1
JOCTYIIOM B AJIEKTPOHHYIO HH)OPMAOHHO-00pa3oBaTebHyIo cpeny. ObecnieueH 10Ty K ceT VHTepHET U B
JICKTPOHHYIO HHOOPMAILIMOHHYIO CPely OpPraHU3aLUH.

7.2

JlabopaTopuu 060py10BaHbI TOPSYMM M XOJIOAHBIM BOJIOCHAOKEHNEM, KaHATU3AIUEH, 1a00paTOpPHBIMHU CTOJIAMH,
BBITSDKHBIMHU IIKa(aMy ¢ IPUHYAUTEIBHON BEHTWIALMEH, OCYAOH, TEPEHOCHBIM MYyIbTUMEANNHHBIM IIPOSKTOPOM,
CYLIMJIBHBIM HIKa(OM,3JIEKTPOHHBIMHI aHAIMTHYECKHUMHU BecaMu, My(eJIbHO 1edbto, TUCTUILIATOPOM, allapaToM Uit
noxyuenus Boxsl OCY, rasoBsiM xpomartorpadom ¢ ITH]], xpomaroMacc-CrieKTpOMETPOM, BHICOKOI(P()EKTUBHBIM
KHIKOCTHBIM XpoMmartorpadom, npudopom miss TCX ¢ obmydaTenem xpomarorpapudeckum Y DC, HabopoM 1abopaTopHoOn

IIOCY/Ibl, CPEICTBAMH T0KAPOTYIIEHUS U IEPBON TTOMOLIH.

7.3

TTomereHus U1 cCaMOCTOSTEIbHON pabOThl OCHAIIEHBI KOMIIBIOTEPHOIN TEXHUKON C BO3MOXHOCTBIO MOJKITIOYEHHUS K CETH
«/HTepHeT U o0ecrieueHneM AOCTyNa B 3J€KTPOHHYIO HH(OpMaMOHHYI0 o0pa3zoBaTenbHylo cpeny Cypl'y:

539,541,542 3an MenuKo-0HOIOTHYECKON JIMTEPATYPhl U TIUTEPATYPHI IO PU3MUECKON KYJIBTYpE H CLIOPTY

442 3aJ1 ecTeCTBEHHO-HAYYHON M TEXHHUYECKOH JTUTEPaTyphl

441 3ay1 HHOCTPAaHHOM JIUTEPATyphl

8. METOAUYECKHUE YKA3AHWSA IO OCBOEHHUIO JTUCHUITIJINHBI

MCTO,HI/I‘ICCKI/IC PCKOMCEHAAIUH 110 IMTPOBEACHUIO OCHOBHBIX BUIOB y‘Ie6HLIX 3aHATUI

[Tpu n3y4eHnn QUCIUIUIMH UCTIONB3YIOTCS CIEAYIONINE OCHOBHBIE METO/IBI M CPEICTBA 00yJIeHNs, HallpaBIeHHbIE HA TOBBIIICHHE
KayecTBa IOArOTOBKU aclUPaHTOB MyTEM Pa3BUTHUS Y aCIUPAHTOB TBOPYECKUX CIIOCOOHOCTEH U CAMOCTOSTENbHOCTH:
- KonrekctHoe o0ydyeHHe — MOTHBALlMsI acIMpPAaHTOB K YCBOGHHMIO 3HAHHWII ITyTeM BBISABICHHS CBsI3ed MEXIy KOHKPETHBIMHU



http://archive.neicon.ru/
https://link.springer.com/

3HAHUSIMU ¥ €T0 IPUMEHEHHEM.
- [IpobieMHoOe OOyueHHEe — CTUMYJIMPOBAaHHE ACIHUPAHTOB K CAMOCTOSTEILHOMY NMPHOOPETCHUIO 3HAHWM, HEOOXOJUMBIX JUIS
pELICHUsI KOHKPETHOM MPOOJIEMBL.

- OOyueHHe Ha OCHOBE OIbITA — AKTUBH3AIIMS [TO3HABATEIILHON JIEITEIFHOCTH aCIUPaHTa 3a CYET aCCOLUALNH U COOCTBEHHOTO
OTIBITA C IPEMETOM U3y4EHHS.

- WuauBunyanbHOe oOydeHHE — BBICTpaMBaHHWE AaCUpPAHTAMH COOCTBEHHOW 00pa30BaTeNbHOW TPACKTOPUM Ha OCHOBE
(bopMUpPOBaHHS HHANBUIYAIBEHOH IPOTPAMMBI C YIETOM HHTEPECOB aCIIMPAHTOB.

- MexaucuuminHapHoe OOydeHHe — HCIOJIb30BaHHE 3HAHMHA M3 PasHBIX OOJIacTel, WX TPYNIUPOBKA U KOHIEHTpAIMsS B
KOHTEKCTE pernraeMoii 3a1a4n.

Lenbro NPaKTUYESCKUX 3aHATHH SIBISICTCS:

-3aKpeIuIeHHe TeOPETHIECKOro MaTepHaa, paCCMOTPEHHOTO acIIMPaHTaMU CaMOCTOSATENBHO;

-MPOBEpKa YPOBHS MOHMMAHUS aCIIUPAHTAMH BOMPOCOB, PACCMOTPEHHBIX CAMOCTOSITENBHO N0 YIEOHOM JIUTepaType, CTEICHN U
KavyecTBa YCBOCHHS MaTepuala acllipaHTaMu;

-BOCIIOJTHEHHE MPOOEIIOB B MPOHICHHOM TEOPETHIESCKON YaCTH Kypca U OKa3aHHE MTOMOIIU B €r0 YCBOCHHH.

B nauane ouepenHOro 3aHATHS HEOOXOIMMO CHOPMYIHPOBATH IIeJb, OCTABUTh 3a/aud. ACIUPAHTH BHIOJHSIOT 3aJaHus, a
MPEroiaBaTellb KOHTPOIUPYET XOJl MX BBIOJHEHHUS IMyTEeM YCTHOTO OTPOCa, OIIEHKH pedepaToB, MPOBEPKH TECTOB, MPOBEPKU
MPaKTUIECKUX 3aJaHUN.

MeToadeckre peKOMEHAAINH TI0 OPTaHU3AIMH CAMOCTOATEIbHOM pabOTHI aCITHPAHTOB

Ienpto caMOCTOATENBHON PabOThl aCIUPAHTOB sBIgeTCA (HOPMUPOBAHHE CIOCOOHOCTEH K CaMOCTOSTENbHOMY INO3HAHHIO U
00ydJeHHIO, ONCKY JINTEPaTyphl, 0000IMEHI0, 0(QOPMIICHHIO U TPEICTABICHUIO TOMYICHHBIX PE3yIbTaTOB, HX KPUTHUECKOMY
aHaJIM3y IIOMCKY HOBBIX HEOPAMHAPHBIX pEIICHUll, apryMEHTHPOBAHHOMY OTCTAUBAHUIO CBOMX IIPEUIOKEHHUH, yMEHMH
MOATOTOBKH BBICTYIUICHHH W BEJICHUS JUCKYCCHH.

Meroaudeckue peKOMEHIAMY IPU3BaHbI IOMOYb aCIIMPAHTaM OPTaHU30BaTh CAMOCTOSTENbHYIO PabOTy IPU U3YyYEHUH Kypca: ¢
MaTepHaraMi IPAKTHIECKUX M CEMHHAPCKUX 3aHATHH, TUTEPaTypPhI IO OOLIUM U CIIEIHAIbHBIM BOIIPOCAM.

3anauamu CPA sBsioTcs:

-CHCTEeMAaTH3aIMA U 3aKpeTIeHHe MOTyIeHHBIX TEOPETHIECKNX 3HAHMH 1 IPAKTHIECKUX YMEHHH;

-yriy0neHue U paclIipeHHe TeOPETUUSCKUX 3HAHUIM;

-hopMHIpOBaHHe YMEHHUI HCIIOIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIHIO U CIICIHATBHYIO JTUTEPaTypy;
-pa3BUTHE N1O3HABATENILHBIX CIIOCOOHOCTEH U aKTUBHOCTU: TBOPYECKOI MHUIIMATUBBI, CAMOCTOSTENBHOCTH, OTBETCTBEHHOCTH U
OpTaHM30BaHHOCTY;

-GopMHpOBaHHE CaMOCTOSTEIPHOCTH  MBIIUICHHS, CIOCOOHOCTEH K CaMOpPa3BUTUIO, CAaMOCOBEPIIEHCTBOBAHUIO U
caMmopeann3anuH;

-pa3BUTHE HCCIETOBATENBCKUX YMEHHIT;

-HCII0JIb30BAaHKUE MaTepHalla, COOPAHHOT'O U MOJIYYEHHOTO B XO/I€ CAMOCTOSITENIbHBIX 3aHATUI HAa CEeMUHAPaX, Ha MIPAKTUUCCKUX U
11a00PaTOPHBIX 3aHATHAX, 11 3P (HEKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM U SK3aMEHaM.

AyauTopHas caMOCTOsITeNIbHas pab0oTa MO MUCLUIUIMHE BBIIOJNHIETCS HA Y4YeOHBIX 3aHATUSAX IOJA HEIOCPEACTBEHHBIM
PYKOBOZICTBOM IIPETIOJaBaTels U IO €T0 3a1aHHIO.

BueaynutopHass caMocTosTenbHass paboTa BBINONHSAETCS AaclUpPaHTOM MO 3aJaHUI0 IpernojaBaTels, HO 0e3 ero
HETIOCPEICTBEHHOTO YIaCTHSL.

OCHOBHBIMH BUJIaMH CaMOCTOSITEJIbHOM paboThI aciupaHnTa 6e3 y4acTHs NpernoaBaTesis SBIsSIOTCS:

-bopMHUpOBaHHE W YCBOCHHE COJIEpKaHHMs KOHCHEKTa JIEKIWi Ha 0a3e peKOMEHIOBAaHHOI JIEKTOPOM YdeOHOH IHTEpaTypH,
BKJIIOYas HH(YOPMAIMOHHBIE 00pa30BaTEIbHBIE PECYPCHI (IIEKTPOHHbIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKHU U JIp.);
-IIOATOTOBKA K CEMHHApaM, HX 0(OpMIICHHE;

-COCTaBJIeHUE aHHOTUPOBAHHOI'O CIIHCKA CTaTeil U3 COOTBETCTBYIOIIUX JKYPHAJIOB II0 TEMaM 3aHATHH;

-BBITIOJTHEHNE JOMAITHUX 3aJaHUH B BHAE PEIICHHS OTAENBHBIX 3a]ad, MPOBEICHHS THIIOBBIX PACUCTOB W MHIWBHIYaIbHBIX
paboT 1o OTAENBHBIM Pa3zienaM CONep KaHUs JUCLUILIMH U T.1.

CamocrosTenbHas paboTa aCIUPaHTOB OCYILECTBIIAETCS B ClIEAyOMUX hopMax:

- HOATOTOBKA K CEMUHAPCKUM 3aHITHUSIM,

- U3y4eHHe JONOIHUTENbHON JIUTEPATyphl U IIOArOTOBKA OTBETOB HAa BOIPOCHI A1 CAMOCTOSTEILHOTO U3y4EHHUS,

- HanucaHue pedepara.

MeTtonuueckne peKOMEHIAINH 110 TTIOATOTOBKE Mpe3eHTalni

CoznaHue MaTepualioB-TIPE3eHTAM — 3TO BHJ CaMOCTOSATENIFHOM paboThl AaclUpaHTOB IO CO3JAHUIO HArJIAJHBIX
nH(OPMALIMOHHBIX TOCOOUH, BBIMOIHEHHBIX ¢ HOMOILBIO MYJIbTUMEIUIHHON KOMITBIOTEpHOH nporpammsl PowerPoint mny nHOM.
OtoT BUA paboThl TpedyeT KOOpAHHALMK HAaBBIKOB MO cOOpy, CUCTEMaTH3ally, epepadoTke MHpopMaIu, ohopMIIeHHS ee B
BUJIE OJOOPKH MaTepuaioB, KPaTKO OTPAKAIOIINX OCHOBHBIE BOIIPOCHI U3y4aeMOM TEMBI, B SJICKTPOHHOM BHIIE.

Co3aHre MaTepualioB-TIPE3EHTAMI pacIIUPSIET METOIBI M CPEICTBa 0OPadOTKH U MpeAcTaBiIeHHs HHGopMauu, GOpMUPYET
HaBBIKM ITYOJIMYHOTO INPEACTAaBICHHUS PE3yIbTaTOB HAyYHBIX HCcleqoBaHuil. [Ipe3eHTaruu roTOBATCSA acIHUpaHTOM B BUAE
CNaiI0B ¢ UCTOIb30BaHNueM porpaMmbl Microsoft PowerPoint wim uHOM.

Ponp acriupanTa:

-M3y4UTh MAaTE€PHAIIbI TEMBI, BBIIENSS [IABHOE U BTOPOCTENIEHHOE;

-YCTaHOBHTB JIOTHYECKYIO CBSI3b MEXKY DJIEMEHTAMH TEMBI;

-TIPEACTaBUTh XapaKTEPHCTHKY JIEMEHTOB B KpPaTKoil hopme;

-BBIOpATh OMOPHBIE CUTHAJIBI JUIs aKLIEHTUPOBAHUS INIaBHOW MH(OPMAIMK 1 0TOOpa3UTh B CTPYKType paboThl;

-0(opMHUTE pabOTy M IPENOCTABUTE K YCTAaHOBJICHHOMY CPOKY.

He pexomennyercs:

- Ieperpyarh CliaiiJl TEeKCTOBOM MHpOpMAIIUEii;

- UCII0JIb30BATh OJIOKU CILIOIIHOIO TEKCTa;

- B HyMEPOBAaHHbBIX 1 MapKUPOBAHHBIX CITUCKAX HCIIOIb30BATh YPOBEHD BIOKCHUS IIIy0Ke IBYX;

- HCTOJIb30BaTh IEPEHOCHI CJIOB;




- HCTOJIb30BaTh HAKIIOHHOE U BEPTHKAJILHOE PACIIOJIOKEHNE MTOAMUCEN 1 TEKCTOBBIX OJIOKOB;
- TEKCT Cllaiiia He JJOJDKEH MOBTOPSITH TEKCT, KOTOPBII IPOM3HOCUTCS BCIIYX (3PUTEINH MIPOYUTAIOT €ro OBICTpee, YeM PACCKaKeT
aCIMpPAaHT, U OTEPSAIOT UHTEPEC K €ro CJI0BaM).

MeTtoanyeckre peKOMEHAAINH [0 HAMMICAHUIO pedepaTa

Pedepar — hopma mucbMEHHOM pabOThL, KOTOPYIO PEKOMEHTyeTCs HCII0JIb30BaTh ACIUPAaHTaM B XoJe 3aHATHH. OH npeacTaBisier
co00#i KpaTKoe M3JI0KEHUE COJICpIKaHUs HAYYHBIX TPYJOB, YUCOHOHW M CIIPABOYHOW JIUTEPATYpPhI IO ONPEACICHHON HAy4YHOI
teme. OObeM pedepata, kak mpaBuiuo, cocrapiaser 18-20 crTpaHun KommbloTepHOro Tekcra. IloaroroBka pedepara
MOZIpa3yMeBaeT CaMOCTOSTENBHOE H3y4YeHHE aCIHPAHTOM OIPENENCHHOTO KOJIMYECTBA HCTOYHHUKOB (HEPBOMCTOYHHKOB,
Hay4HBIX MOHOrpaduil 1 cTaTeil U T.I1.) 10 ONIPEAENICHHON TeMe, CUCTEMATU3aLUI0 MaTepuala U KPaTKoe ero U3JI0KeHHe.

Llens Hanmcanus pedepara — IPUBUTHE HABBIKOB KPATKOTO M JIAKOHUYHOTO NIPEICTAaBICHU COOpaHHBIX MaTepHANIOB H (paKTOB B
COOTBETCTBHHU C OOIIMM TPeOOBAHUAMU 10 HANUCAHUIO pedepaToB:

— YJIeHeHHe MaTepHana o IJIaBaM WM pa3JieliaM; BeIIeICHIE BBEACHHS U 3aKITIOUUTEIILHON JacTH;

— JJAKOHUYHOE U CUCTEMAaTU3UPOBAHHOE U3JI0XKEHHE MaTepHaa,

— BBIZIENICHUE TJIABHBIX, CYIIECTBEHHBIX MOJIOKEHU, MOMEHTOB TEMBI;

— JIOTUYECKas CBA3b MEXy OT/AE/IbHBIMU YacTsIMU;

— BBIBOZIBI M 000OIIEHHS 110 CYIIECTBY pacCMAaTPHBAEMBIX BOIIPOCOB;

— Hay4YHbIH CTHJIb U3JI0KEHUS: UCIIOIb30BaHUE HAYUHBIX TEPMUHOB U CTaHIapTHBIX peueBbIX 000poToB. He cienyet ynorpetiisats
PHUTOPHYECKIE BOIIPOCH! M 0OpaIeHus1, OOBIICHHYIO H )KapTOHHYIO JIEKCHUKY, ITyOIHIIICTHIECKHE BRIPAKCHS;

— CIIMCOK UCIIOJIb30BaHHOM uTepaTypsl (10—15 HCTOUHUKOB).

KauecTBo paboThI OIEHHMBAETCA IO CIEIYIOIIMM KPHTEPHSAM: CAMOCTOSATENHHOCTH BBHIIOMHEHUS; YPOBEHb dPYAUPOBAHHOCTH
aBTOpa I10 U3y4aeMoil TeMe; BbIJeJIeHue Haubollee CYIECTBEHHBIX CTOPOH Hay4HOU NPOOIIeMBbl; CIOCOOHOCTh apryMEHTHPOBATh
MOJIOXKEHNS M OOOCHOBBIBATH BBEIBOJBI; UETKOCTh M JIAKOHWYHOCTh B HU3IIOKEHHH MaTepuana; IOIOIHUTEIbHBIC 3HAHMS,
IOJTyYCHHBIE [IPU U3YUCHUH JUTEPATypPhl, BBIXOIALICH 32 paMKU 00pa30BaTeIbHON IPOrPaMMBL.




