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1. Ilesiu 0OCBOEHUSA TUCHUATNIUHBI

[{enpro 0cBOCHUS TUCITUTUTUHBI «DU3UYECKHUE METO bl HCCIICIOBAHUS SABIIIETCS (DOPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUN, SIBJSIOIIMXCS OCHOBOM Hay4YHO-HCCIIENIOBATEIbCKON U Ie1aroruuecKkon
JEATeILHOCTH, TO3BOJIIONIMX OBJAACTh 3HAHUEM (PyHIAaMEHTaJbHBIX 3aKOHOB COBPEMEHHOM
TEOPETHUUECKOM XUMHUM U 3aKOHOMEPHOCTEH TMPOTEKAaHUs XUMHUYECKHUX IIPOLIECCOB, a TaKkKe
CITIOCOOHOCTBIO TIPUMEHSITh OCHOBHBIC €CTECTBEHHOHAyUYHBIE 3aKOHBI B OOJACTH XUMHYECKOTO
00pa3oBaHMs, TEXHUYECKHX HayKaX, B XUMHUYECKOU OTPACIH MPOMBIIUICHHOCTH, B chepe HayKOEMKHX
TEXHOJIOTHH,

2. MecTo AuCUUILIUHBI B cTpyKType OIT

Huctunnuna «®dusndeckue MeETOAbl HCCIENOBaHUS» OTHOCHTCA K 00s3aTeNbHON dYacTu
oOpasoBarenbHON MporpaMmbl. [{ucnurianHa 0a3upyeTcss HA OCHOBHBIX 3aKOHAX M 0a30BBIX MOHSATHAX
M3y4aeMbIX paHee NpPH OCBOCHMM IUCHUILIMH: «Martematuka»n, «Pusnka», «KBaHTOBas MexaHUWKa U
KBAaHTOBAas XHMHUS», «AHAIUTHYECKas XuMus», «Pacuersl B xumum», «OOmas u HeopraHHYEcKas
XUMUSD», «DPu3ndeckas Xumus», «OpraHndeckas XuMus», «XUMHUYECKask TEXHOJIOTH.

Jl1st oOcBOEHUS TaHHOW JUCIUTUTMHBI 00YYaIOUNACS TOJKEH:

3HaTh: CBOWMCTBA XUMHUYECKHUX 3JEMEHTOB, IPOCTBIX MOJIEKYJ M CJIOXHBIX COEIMHEHHUHA B
Pa3IM4YHOM arperaTHoM COCTOSIHUH, (yHJIaMEHTaJIbHbIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBICHUMU, 001I1e
MPEJICTABICHUS O 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKHX pEeakKlUd, TEXHHKY O€30MacHOCTH B
XUMHUUYECKOH J1abopaTopuu;

YMeTh: NpoBOIUTH (PUIUYECKHM OKCIEPUMEHT, TOTOBUTH pabdoyue pacTBOPHI 3aJaHHON
KOHLEHTpaluy, o0pabaTbiBaTh M 00CYXJaTh 3KCHEPUMEHTAJIbHbIE 3aBUCUMOCTH, I10Jb30BaThCS
yueOHOI, HayYHOI U CIIPaBOYHOM JIUTEPATypou, ceTbio IHTEepHET;

WMeTh: HaBBIKM MPOBEIEHUS KAYECTBEHHOI'O U KOJWYECTBEHHOIO XMMUYECKOTO aHaln3a, HaBbIKU
UCTOJIb30BaHUSI KOMIBIOTEPHBIX HpPOTpaMM ISl KOJIMYECTBEHHOW CTAaTHCTUYECKOH 00paboTKH
Pe3yNIbTaTOB KCIEPUMEHTA.

VYcnemHoe OCBOEHHME CTyneHTaMu Kypca «®PU3MUECKHEe METOJbl HCCIIEIOBaHMSI» IO3BOJISET
chopMUpOBaTh UM CHUCTEMY 3HAaHUM JJI TOHHMMAaHUS 3aKOHOMEPHOCTEW MPOTEKAHHUS XUMHUYECKHX
IpoIeccOB U OyAET CrocOOCTBOBATh TOTOBHOCTH CTYAECHTOB K M3YYEHHIO JUCLMILUINH, U3Yy4aeMbIX Ha
MOCIEAYIOUUX Kypcax: «XUMHUYECKHE OCHOBBI OMOJIOTMYECKUX IMPOLECCOB», «BbICOKOMONEKYIsIpHbIE
coenuHeHus», «llpuknanHas xumuyeckas KHHETHKa», «TepMoAaMHaAMUKa peakuuid B pacTBOpax» u
pPa3IUYHBIX CIELKYypcax, CO3/aTh HAy4yHYl0 M MHPOBO33pPEHUECKyr0 ©0a3y Ui JajbHeimen
npodecCHOHATBLHOM 1eATEbHOCTH.

3. Illianupyemble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUHU TUCHMITIMHBI (HOPMUPYIOTCS CIEAYIOIIME KoMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMYy HampaBJIEHHUIO MMOJTOTOBKH:

0) obmenpodeccuonanpabie (OIIK):

OIIK-2: cnoco0OeH MpOBOIUTh XMUMHUYECKHHA SKCIIEPUMEHT C HWCIOJIh30BAHUEM COBPEMEHHOTO
o0opyaoBaHus, cOOII0Aast HOPMbI TEXHUKH 0€30MaCHOCTH;

B) npodeccronanbubie (11K):

IIK-1: cnocoGeH maHupoBaTh pabOTy U BBHIOMpATh aJE€KBATHBIE METOJbl PEIICHUS HAy4YHO-
UCCJIEIOBATENbCKUX 3a7a4 B BBIOPAHHOM 00JIaCTH XMMHUHU, XUMUYECKOW TEXHOJOTMH WM CMEXHBIX C
XUMHUEH HayKax;

IK-3: cnocobeH Ha OCHOBe KpuTHYeckoro aHaim3a pesynbraroB HUP m HUOKP onenuBath
NEPCHEeKTUBBl UX MPAKTUYECKOTO MPUMEHEHHsI M MPOJOJDKEeHHs: paboT B BBHIOpaHHOM 001acTH XMMUH,

XUMHYECKON TEXHOJIOTHH M CMEKHBIX C XUMHEH HayKax.
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3.2. IlepeyeHs MIAHUPYEMBIX Pe3yJIbTATOB OOY4YeHHS MO JAUCHHUILIMHE, COOTHECEHHBIX C
HHIMKATOPAMHU A0CTUKeHUsI GOPMUPYeMbIX KOMIIETEeH Uil

B pe3synbprare ocBoeHUS AUCIUILUIMHBI 00YYarOIIUICS JOJIKEH:

3HaTh: OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI, HA KOTOPBIX 0a3upYIOTCS (HU3UIECKHUE METOIbI
WCCJICIOBAHMS; KJIACCH(DUKAIUIO U OCHOBBI (PH3NYECKIX METOJIOB UCCIICOBAHMS; 00JaCTH IPUMEHCHHSI,
METPOJIOTHYECKHE XapaKTEPUCTUKH, TOCTOMHCTBA W HEIOCTATKH KJIACCHYCCKUX (PU3NUYECKHX METOIOB,
teraeHiu ux passutus; (OIK-2, IK-1, IK-3); npuHIUnbl yCTpOHCTBa IPUOOPOB ¥ HHCTPYMEHTOB,
OCHOBBI ITPOOOMOArOTOBKM, mpaBuiaa paborel Ha mnpubopax (OIIK-2); MeToaukud mIpoBeaACHUS
(UBHYECKUX IKCIEPUMEHTOB, METOJUKH aHaIW3a UCCIEIYyEeMbIX O0pas3IoB; MPHHIUIHAATBHBIC CXEMBbI
OCHOBHBIX ITPHOOPOB, UCIOJIB3yeMbIX B u3ndeckux sxcnepumentax (OIK-2); MeToquku MOay4eHNs U
00pabOTKM JKCHEPUMEHTAIBHOIO MaTepuaia, MOJydaeMOro B pPa3jMYHBIX MeEToJaX (HU3HUECKOTO
UCCIICMIOBAHMsI, B TOM YHCJIE C HCIOJIh30BAHUEM COBPEMEHHBIX KOMIbIOTEpHBIX Texuomoruii (IMK-1,
IK-3); ocHOBHBIC BemiecTBa M rpymnnbl xumudeckux coenunenuit (OB u CJISB), npeacraBisiomumx
OTIAaCHOCTh TPH MPOBEICHUU (PU3UKO-XUMHUYECKOTO SKCIICPUMEHTA; HOPMBlI TEXHUKH O€30MaCHOCTH
MOYKapHOW 0E€30MaCHOCTH IIPpU paboTe B XuMuueckoi taboparopuu (OIK-2).

YMeThb: IPUMEHATH OCHOBHBIC €CTECTBEHHOHAYUYHBIC 3aKOHBI B MPAKTHYECKON paboTe; rOTOBUTH
o0pa3ilbl K HCCICNOBaHUSAM W paboTaTh Ha OOMICTOCTYIMHOM (U3WYECKOM O0OpYyIOBaHUM;
UICHTU(HUIIMPOBATD, PEACTABIATh U 0POPMIATh pe3yibTarsl ucciaenoBanus (OIK-2); monb30BaThCs
COBPEMEHHBIMH KOMITBIOTEPHBIMU 0a3aMH JIaHHBIX MAacC-CHEKTPOB, CHEKTPAIbHBIX XapaKTEPUCTHK,
criekTpoB SIMP pazuuHbIX KJIaCCOB COCIMHEHHH, pab0OTaTh Ha COBPEMEHHOW HAYYHOM ammaparype mpu
npoBeneHun HayuHbix ucciepoBanuii (IIK-1, MK-3), BeiOMpaTh ONTUMAIBHBIAH METOJ HCCIICAOBAHUS
JUTSL BBITIOJIHEHHS KOHKPETHOW paboThI; MoaydaTh sKcnepuMenTaibhbie naHubie (ITK-1); monb3oBaThes
3alllUTHBIMU CPEACTBAMM MPU MPOBENECHUU CHHTeTHYecKUX paboT ¢ yuactueMm JIBXK, CISB, a taxxke
MPOTUBOIIOXKAPHBIMU CPEJCTBAMHU; OKa3bIBaTh MOMOIIb MPU BO3ZHMKHOBEHUWU UYPE3BBIYANHBIX CIy4acB
MOPAKEHUsSI YEJIOBEKa BCIEJACTBHE HEAKKYypAaTHOTO MPUMEHEHHS B3PBIBOOMACHBIX M IMOXAPOOMACHBIX
Bemect8 (OINK-2); mpuMeHSTh 3HAHHE OCHOBHBIX (PH3MYECKUX 3aKOHOMEPHOCTEH MpH MOJyYCHUH
MOJIYYCHHBIX OSKCIEPUMEHTAIBHBIX PE3YJIbTAaTOB B CBOEH HAYYHOM JACSATEIHHOCTH;, TMPUMEHSTH
CJIOKHBIIIMECS MUPOBO33PEHUECKHE €CTECTBEHHO-HAYUHbIE MPECTABICHUS B CBOEH MpodecCHoHaIbHON
nesirenprocTr (IK-1, TIK-3);

MMeTh: HaBBIKH BIIaJICHUS OCHOBHBIMU MOHATHAMHU criekTpockonuu (OITK-2); HaBbiku pabOTh Ha
CepuitHOM 000pyI0BaHMU Ui MpoBeacHHs (usuko-xuMudeckux uccienoBanuii (OITK-2); HaBbIKK
MPUMEHEHHUS CPEACTB 3alIUThl OT MOPAXKEHHS KOXH M JbIXaTEIbHOM CHUCTEMBI, a TaKXKe CPEACTB
noxapotyienus (OIK-2); HaBbiku BiajeHus1 6a30BBIMH YPAaBHEHUSIMH, JIC)KAITUMHA B OCHOBE METOJIOB
(ITK-3); HaBBIKK CBOOOJHOTO BIIAJCHHS CIPABOYHOW JIMTEPATypol, B TOM YHCIE C TMPHBICYCHUEM
MH(OPMALIMOHHBIX 0a3 JaHHBIX; HABBIKM IOMCKAa W TEpPBUYHOM OOpabOTKM HAydHOH M Hay4HO-
TEXHUUYECKOH uH(POpMalluu ¢ TMpuUBJIeUeHUEM coBpeMeHHbIX 0a3 nanubix (OIIK-2), HaBbIkH
caMoCTOSATENILHON paboThl B cdhepe mpoBeaeHus: Hayunbix uccienoanuii (ITK-3), HaBbiku paboThI C
METOJMKAMU TIONy4eHUsI U 00pabOTKU IKCIEPUMEHTAIBHOTO MaTepuaia, METOIUKAMU CTaTUCTUIECKON
00pabOTKM JaHHBIX, OICHKA TOYHOCTH W HAJSKHOCTH TIOJYyYEHHBIX PE3yJbTaTOB (PU3UUECKHUX
skcnepumentoB (ITK-1).

4. O0beM U cojepKaHue TUCIUTNTINHBI
OO11ast TPYI0EMKOCTh TUCITUILTUHBI COCTaBIsIeT 4 3aueTHble enquHuIbl (144 akageMUYecKX vaca).

4.1. Conep:kanue JAUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYI0€MKOCTbI0 3aHATHH JIEKIIHOHHO-CEMUHAPCKOI0 TUIA
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o Buas! 3ansThii, ux PopMeI TKyIIEro
n/ Paznensr (Temsbn) = ’ KOHTPOJISI YCTIEBAEMOCTH
it ACITHTLITHHEL S 00BEeM (B ak.uacax)
5) SansTHs 3ansTHs DopMbI TPOMEKYTOUHOU
JICKIIMOHH | CEMHHapCKOTO aTTeCTalu
Oro THIIa THIIA
1 | Ompenenenrie  ypoBHS ~ BXOJIHBIX | [ 2 2 pakt. | BxozxHoi KOHTPOIIb,
y‘lG6HHX OOCTH)KeHUIl. BBenenue B 3aHATHE JMarHoctuka. TecTupoBaHue
Kypc, TIpe/ICTaBJICHHE paboueit OCTaTOYHBIX 3HAHUHN (U3UKH,
nporpaMmbl  «DU3HYECKHE  METO/IbI MaTeMathKy,
UCCIICTOBAHUS. TpebGoBanuss  k HCOPTaHITIeCKOH, .
OpraHu3aly Tporecca OOydeHUs | (usmicciot, AHATTHTICCRON
XHUMHH, KBAHTOBOM MCXaHUKH
q)opM arTecTali 1o Kypey ¥ KBAaHTOBOH XHMHH
2 | Obmas xapaktepucTuka (uzmueckux | 7 6 2 mpakr. | Komrokeuym, 3aImuTa OTYETOB
MetonoB. [IpsiMas u oOpaTHas 3aaaya. 3aHaTHe | 1O J1ab. pabore
XapakTepucTUYeCKOoe BPEMsI METOJa.
Meron Macc-CIeKTPOMETPHH. 4 nabop.
Metoapl ompeneneHusl JUIOIBLHOTO 3aHsATHE
MOMEHTa MOJICKYJIbI
3 | dudpakunonnsie METOJBI | [ 8 2 mpakt. | KOIIOKBHYMEI IO OTICIBHBIM
WCCJIEIOBAHUS CTPYKTYPBI MOJICKYII: 3aHgTHE | [JlaBaM, JIOMAIllHee 3aJaHmue,
peHTreHorpadus; ra3oBas 8 maGop. | 3aMTa  OTYETOB MO  Jal.
sneKkTpoHorpadus; HelTpoHorpadus sansTue | Padore
4 CrieKTpajbHbBIC METO/IBI: 7 10 4 mpaKT. KonnokBuymbl 10 OTAEIBHBIM
MMKPOBOJHOBAsI CIIEKTPOCKOIIHS; 3aHATHE | [JIaBaM, JIOMallHEC 3alaHune,
koseOatenbHas cnekrpockonus — UK 3allMTa  OTYETOB 1O  J1ad.
CIICKTPOCKOMHUST M CIIEKTPOCKOIMHSI 8 naGop. | Pabore
KOMOWHAIIMOHHOTO paccesHus; 3aHsATHE
METO/IBI SJIEKTPOHHOM CIIEKTPOCKOIIUU
- CHEKTPOCKONHUS B BHIUMOH U
ynbTpaduonetoBoit (YD) obnactax
5 | Metobt pe3oHaHCHOH | 7 6 2 pakT. | Komnoksuymel O OTAEIBHBIM
CIIEKTPOCKOITMH: SIEPHBII 3aHsgTHEe | [J1aBaM, JOMAIllHEE 3aJaHuc,
MarHUTHBII pe30HaHC (SAMP), 3aMlMTa  OTYETOB 1O  j1ad.
3JIEKTPOHHBII nmapaMarHUTHBIHI 8 mpaxr. | Pabore
pe3onanc (JI1P) 3aHITHE
6 | 3akirountenbHbli. [lomBenenue wu | 7
aHaNMU3  pe3ylbTaTOB  OCBOEHHS 2 mpaxr.
JIMCIMILTAHEL. 3aHITHE
Uroro 3a cemectp 32 42 JK3aMeH

4.2. Pa3BepHyTO€ ONMCAHHE COEP:KAHUS AUCHUILINHBI M0 pa3ejam (TeMam)

Ne Ne
TeMBbI JIEKI U
1 dusnuecKkue METO bl UCCIIEOBAHMSI KaK HayKa

OCHOBHOE cojlep:KaHue JIeKIU i
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Beenenue. Onpenenenue GpU3NMUECKUX METOJIOB MCCIEIOBAHUS KaK HayKH.
[TpenMer u 1enu AUCUMILIMHBI, UICTOPHSI BOSHUKHOBEHHUS, OCHOBHBIE 3TAIlbl
pa3BUTHA. POib OTEYECTBEHHBIX YYEHBIX B Pa3BUTHH HayKH. 3HAYEHUE
HAyKHU B Pa3BUTUHU JPYTUX OTpaciel 3HaHUs U NpousBojcTBa. Dusnueckue
CBOWCTBA aTOMOB U MOJIEKYJI. MeTo/ibl onpeseneHust (U3N4ecKux CBOMCTB.
[lpsmass u oOparHas 3amaun. I[lOHSATHE KOPPEKTHO M HEKOPPEKTHO
nocTaBlIeHHbIX 3aaa4. OOmas xapakTepucTUKa MeToloB. B3anmoneiicTeue
u3nydyeHuss cC  BemecTBoM. llorjomieHue, HCIyCKaHUE, paccesiHUE.
YyBCTBUTENBHOCTD u paszperaromas CIOCOOHOCTh METOJ1a.
XapakTepUCTUUECKOE BPEMSI METOAA.

MeTon MacCC-CIICKTPOMCTPHUU

MeTo1bl HOHU3AIUU: JIEKTPOHHBIN yaap, POTOMOHU3AIHNS, HICKTPUICCKOE
HEOJHOPOJHOE IMOJe, XUMUYECKass HMoHu3auus. VOHHBII TOK M cedeHue
MOHU3AIMH. 3aBUCUMOCTh CEUCHHSI MOHU3AIMH OT YHEPTUU UOHUZHPYIOLTUX
31ekTpoHOB. IloTennuansl nosisienus TokoB. [Ipunuun dpanka-KonaoHa.
Beprtukanbsabie u anquadaTudyeckue nepexo/sl. JucconuaTuBuas HOHU3AIMS.
Tunbl HMOHOB B Macc-CHEKTpax:  MOJEKYJISpHbIE,  OCKOJOYHBIE,
MHOT03apsITHBIC, OTPUIIATEIIBHBIC, IEPETPYIITUPOBOYHBIC, METACTAOMITLHBIC.

[TpunuunuansHas cxeMa macc-criekrpomerpa Jlemmncrepa. @okycupyroiee
IIGI\/JICTBI/IG OAHOPOJHOTO MOMNEPECUYHOIO MarHuTHOI'O I10JIA.
DIeKTpoCTaTHIECKas (oKycupoBKa. JBoriHas (dokycupoBKa.
Pazpemaromas cuna mMacc-criekrpomerpa. Monnelii uctounuk. I[Ipumenenne
Macc-CleKTpoMeTpuu. MnenTudukanus BemecTna.

OrmpeziesieHe TMOTEHIMAIOB HWOHU3AIMM M DHEPTHUU  pa3pbiBa CBS3EHl.
TepmonuHamuueckue — uccinegoBanus.  OnpeneneHue  mapUHaIbHBIX
JIaBJICHUM KOMIIOHEHTOB T'a30BbIX CMECEH. Y CJIOBUS UCIAPECHHS BEUIECTBA.
Oddysuonnas sueitka Kuyncena. OmpeneneHue TEMIOTH CyOIMMAIINH,
TEIJIOTHl PEAKIIMU U KOHCTAHThI PABHOBECHSI.

JlndpakimoHHbIE METO/IbI HCCIIEIOBAHUS CTPYKTYPBI MOJIEKYJI

OO6mue ocobeHHOCTH TU(PPAKITMOHHBIX METO/I0B. YpaBHeHnue [lIpeaunrepa
JUTsL 3a/ladil paccestHusl (OTOHA, SIEKTPOHA WM HEUTpOHA Ha OOBEKTE
uccienoBanus. AMIUINTY bl paccesHus. [lonydeHre peHTTeHOBCKUX JTydeil.
XapakTepuCcTUIECKOE U3ITyueHHE.

OO6mue 0coOeHHOCTH AM(PPAKIMKM PEHTTEHOBCKUX Jiydyed. YpaBHEHHE
bperra. Meron nopomka Jlebas-Ileppepa. Metoa MmoHokpuctaiia bperra.
OnpeJieneHne napaMeTpoB KpUCTANIMYECKON CTPYKTYPBI.

[TpunuunuanbHas cxema ayekTpoHorpada. VYcioBus  npoBeneHHUs
AIIEKTPOHOrpaUUYEecKOro  SKcIepuMeHTa.  Meroabl  pacmugpoBKU
JIEKTPOHOTpaMM. AMIUIMTYZa pPAacCesiHUsl JJIEKTPOHOB HAa  aTOMax.
MoutekynsipHasi COCTaBJISAIONIAs HHTEHCUBHOCTH PACCEsTHUSI.

KpuBas paauanbHoro pacnpeaeneHus. OrnpeneieHre T€OMETPUUYECKUX
napaMeTpoB METOJIOM Ta30BOM ayiekTpoHorpaduu. Bo3zMokHOCTH Ta3oBoi
JNEKTpOHOTpagUu TMPU HUCCIECTOBAHUM CIIOKHBIX MOJIEKYyJd. BriusHue
pa3iauunii B MEXbSIIEPHBIX PACCTOSHUAX U MOPSIKOBBIX HOMEpPax aTOMOB B
MOJIEKYJIax.

MOJ’ICKYJ'IHpHaH CIICKTPOCKOIINA
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MonekynspHasi CIEKTPOCKONHUsI, 00JaCTH MpUMEHEHUs: B XxuMuu. Pasznensl
CIIEKTPOCKONUHU. PazyienieHne crekTpalibHbIX METOJOB 1O 00JACTH YacTOT B
cnekTpe. MonekyspHble CHEKTPbl MCIYCKAHUS U TOTJIOIIEHHUS, CIEKTPHI
koMOuHanmoHHoro paccesinug (KP). Monekynsipabie CrieKTpbl Pe30HAHCHOM
bayopecueniuu (PD).

10

TexHuka MOJEKYIApHOM crnexkrpockonuu. IlpuHnunuaneHas cxema
CHEeKTpaJIbHbIX MpuOopoB. [IpuHIMI JeHCTBHA NPU3MEHHO-IMH30BOIO
MOHOXpOMAaTOpa ¥ MOHOXpoMaropa ¢ JAU(PAKIHOHHOH PEIIEeTKOM.
XapakTepUCTUKU  CIEKTPaJbHbIX MPUOOPOB. VICTOYHMKM H3ITydeHUs.
KroBersl ¢ wucciaenyeMbIM — BellecTBOM.  [IpueMHMKM — M3iIy4YeHUS.
N300pakeHne CIeKTPOB.

11

Merozapl BpamareapbHON CIEKTPOCKONMA. MUKpPOBOJIIHOBAsI CIIEKTPOCKOIUS
(MBC). MomMeHTBl HHEpLUUH, BpallaTelbHble IOCTOSHHbBIE, YpaBHEHUE
[penunrepa. YpoBHM BpalaTeNIbHOM SHEPruM Jil Pa3IUYHBIX THUIIOB
monekyin. IIpaBuna orGopa, Bua BpamartenabHoro crnekrpa. OmpexaeneHue
BpalllaTeIbHbIX  [OCTOSHHBIX U  TEOMETPUYECKUX I1apaMETpoOB U3
BpalllaTeIbHOrO  crekrpa norouieHus. Cxema  paauocneKTpoMeTpa.
Oddext HlTapka. OnpenencHue TUMOTLHBIX MOMEHTOB MOJICKYJI.

12

KonebGaTenbHO-BpamaTebHbIl  CHEKTP  ABYXaTOMHOM  MOJEKYJIbI B
NpUOJIMKEHUA TapMOHUYECKOTo ocuuiuisitopa. YpaBuenue lllpemunrepa,
CUCTEeMa YpOBHEH OSHEpPrud U BOJHOBBIE (YHKIIMH TapMOHHUYECKOIO
ocumwmsitopa. KomebarenbHbI  CHEKTp JABYXaTOMHOM MOJIEKYJBI B
aHrapMOHMYECKOM MpubmmkeHnn. CuctemMa ypoBHEH SHEpruu, MpaBuia
otbopa u crmektp mnomonieHus. OrmpeneneHue dYacToT KoJieOaHUH,
aHrapMoOHHYHOCTH M 3Hepruu aucconumanmu u3 MK u KP criektpos.

13

KonebartenbHble  CHEKTpbl MHOTOAQTOMHBIX — MoOjekyl. HopmanbHble
KoieOaHusi, CHUCTeMa YpOBHEW OSHepruu, ImpaBuia oToopa, (opmbl
HOPMaJbHBIX  KojeOaHuUH.  DJIEKTPOHHBIE  CIEKTPhl  IOIJIOIIEHHUS
MHOTOATOMHBIX MOJEKYNI. XapaKTePUCTUKU DJEKTPOHHBIX IEPEXO0B.
3akon byrepa-JlamOepra-bepa. Hcmonb3oBaHue 53JI€KTPOHHBIX CHEKTPOB
JUTSI KOTUYECTBEHHOT0 aHann3a. MOTO3IEeKTPOHHAS CIIEKTPOCKOMHSL.

MeTo/1bl pe30HaHCHOM CIIEKTPOCKOIHH.

14

dusnyeckue ocHOBHI BIeHUN SIMP. XuMHUUecKu CABUT U CIIMH-CIIMHOBOE
pacmeniene B cnektpax SIMP. 3aceneHHOCTh ypOBHEH 3HEpruu,
HACBIIICHHE, PEAKCAllMOHHBbIE MPOLECChl, UpHHa curHaiga. KoHcraHTa
SKpaHupoBaHUs  siapa. OTHOCUTENBHBIM  XHUMHUYECKHW  CIBHT,  €TO
ONpeJIeJIEHUE U UCMOIb30BaHNE B XUMUU. CIIMH-CIMHOBOE B3aUMOJIEUCTBUE
anep, ero npupoaa. [IpoTOHHBIM MarHUTHBIN pE30HAHC.

15

SAMP ma °C u npyrux sapax. IIpumenenue cnektpoB SAMP B xnmwum.
TexHuka u Meronuka skcrnepumenTa. CpaBHeHue Metona JAMP ¢ npyrumu
METO/IAMHM, €T0 JJOCTOMHCTBA U OTPAaHUYECHUSI.

16

[TpUHIMMBI CIIEKTPOCKONUU 3JIEKTPOHHOTO MapaMarHUTHOTO (CIHMHOBOTO)
pe3oHaHca. YcinoBue Bo3HUKHOBeHHs OIIP. g-dakrtop um ero 3HaueHwue.
CepxTOHKOE paciieruienne curana OIIP npu B3auMoIeliCTBUY C OTHUM U
HECKOJBKUMH sApaMHu. UHCIO0 KOMIOHEHT MYJBTHILIETA, PACIPEACICHUE
MHTEHCUBHOCTU. ToHKOe pacuieruieHue. biok-cxema OIIP-cnextpomerpa,
0COOEHHOCTH KCIIEPUMEHTA, JOCTOMHCTBA U HEJJOCTATKU METOJ1A.
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5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH
IIpn m3ydyeHnn nucuuIuIMHBL «DPU3NYECKUE METOIBI UCCIEIOBAHUS» HCIIONB3YIOTCSA CIELYIOIINE
MHHOBAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHUH:
— Pa3HOYpOBHEBOE 00yU€HHE; YPOBHEBbIE KOHTPOJIbHBIE paOOThI; YPOBHEBBIN 3K3aMEH;
— PEUTHHrOBasi CUCTEMA; PEHTHHT YPOBHS YU€OHBIX JOCTH)KEHUH CTYJCHTOB,;
— TEXHOJIOTHS «1e0aTh» Ha KOJUIOKBHYMax ¥ IPH cave J1abopaTopHbIX paboT (TeXHOIOrus
y4eOHOM TUCKYCCHM);
— TECTOBBIH KOHTPOJIb: OJIAaHKOBOE TECTUPOBAHUE;
— y4eOHO-HCCIIeOBATENLCKUE 331241 B Ja0OPATOPHOM MPAKTHKYME,;
— TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBIIIICHUS.
[lepeuenr  WHPOPMALMOHHBIX  TEXHOJOTHMH,  HCIOJB3YeMBIX  IMpPH  OCYIIECTBICHUHU
00pa30BaTeNLHOrO MpoLiecca MO AUCHUILIMHE: TEXHOJIOTUU CMEIIAHHOTO 00yUeHUs.

6. YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEeIbHOM padoThl CTYAEHTOB

IIpu camocrostensHoil padote (CPC) oOyuaromumcest npeayiaraeTcs UCNOiIb30BaTh MaTEpHUAIIb
JEKIUH, JIMTepaTypy U3 JOCTYNHBIX 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM U Pa3IMYHBIX 3JEKTPOHHBIX
pecypcoB.

Texymas u onepexatomas CPC, HanpaBiieHHast Ha yri1yOJieHHe U 3aKpelJieHUe 3HaHUi, a Takxke
pa3BUTHE MPAKTUUYECKUX YMEHUH 3aKIII0YAEeTCsI B:

- pabote oOyyaromuxcsl ¢ JEKIMOHHBIM MaTepUajioM, MOMCK U aHAJIU3 JIUTEPaTypbl U 3JIEKTPOHHBIX
MCTOYHHKOB HH(OPMAIUH T10 3aIaHHOH MpodIieMe;
- IOJITOTOBKE OTYETOB K JIa0OPaTOPHBIM paboTaM B COOTBETCTBUE C TPEOOBAHUAMH,
- IOATOTOBKE K KOJUJIOKBUYMaM M TEKYILLIEMY U UTOTOBOMY KOHTPOJIIO;
- IOATOTOBKE K 3K3aMEHY.

MeTtonnyeckuii MmaTepua 1o 00eCeueHUI0 CaMOCTOSATENIbHON pabOThl CTYAEHTOB MPUBOJIUTCS B
npuioxenuu 1 k PIL.

7. XapaKkTepUCTHKAa OLCHOYHBIX CPEACTB /UISl TeKYILIero KOHTPOJISI YCIeBaeMOCTH M
NPOMEKYTOYHOH aTTeCTAMHN 00y4aloIUXCS M0 AMCIUIITIHHE

KauecTBO OCBOEHHS CTYIEHTOM MaTepuaja AMCLMILIMHBI OLIEHMBAETCS Ha DK3aMEHE. DJK3aMeEH
MPOXOJUT [0 CMEIIAHHOW YCTHO-IMCbMEHHOM (popMe ¢ y4eTOM HaKOMUTEIbHON PEeHTHHIOBOW OLIEHKH,
KOTOPast BKIIFOYAET PE3YJIbTATHI TEKYIIETO KOHTPOJIA 3HAHUU CTYIEHTOB.

Texyumuii KOHTpOJIb MpEAnonaraeT MPOBEACHUE MPOBEPOUHBIX KOHTPOJIBHBIX paboT, paboTy Ha
NPAaKTUYECKOM 3aHATHH, cJJauy KOJJIOKBUYMOB, PE3Y/IbTaThl BBIITOJHEHHS Ja00PATOPHOTO NMPaKTHKYMa.

PedTHHTOBLIN KOHTPOJIb

Jla6. 3ansT. Konnoksuym Kontp. pao. Uroro
basnbl 5 1.3.-6b=30b | 4 xon-6b=24b |2 k.p.-3b=6b 60 baos
MuH. xon. 6an. 5-4 =20b 4-3=12b 2:15=3b 35
1) Cpoku BBINOJHEHUS KOKIOTO M3 BHIOB PabOT OMPEACISIIOTCS TNIAHOM-TPpahUKOM MPOXOXKICHHS

MPAaKTUKyMA.
2) Jlns gomycka K chade dK3aMeHa HeoOXOAWMO HaOpaTh HEe MeHee 35-TH peHTHHTOBBIX OailjioB
IIPU YCIIOBUU TOJHOTO BBIMOJIHEHUS Y4eOHOr 0 IIaHa.
3) Illkana nmepecyeToB CyMMbI PEHTHHTOBBIX 0AJIOB B OOBIUHBIC OIICHKH:
e 85— 100 6amioB — «OTIUYHOY
e 70—-840amma - «XOpOUIO»
e 5569 0amnoB - «yAOBIETBOPUTEIHLHOY.
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K cmade sk3ameHa JOMYCKAarOTCS CTYACHTHI, HaOpaBIKe HE MeHee 35-TH PEUTHHTOBBIX OailioB.
MaxkcuMmanbHasi cymMa pedTHHTOBBIX OalljIoB repes sk3ameHoM — 60.

DKk3aMeHBbl TPOBOJATCS B ()OpME YCTHOIO OTBETAa HA BOIPOCHI OWIIETa, COCTOSINEro M3 2-X
TEOPETUYECKHX BOIPOCOB U OJHOM 3ajjaun pacu€THOro xapakrepa. OTBET OLEHUBACTCS B PEHTHUHTOBBIX
Oamtax. MakcuManbHOE YHCIIO PEHTUHTOBBIX 0aJIoB 3a dk3aMeH — 40. DK3aMeH He 3a4UTBIBACTCS, CIIU
orieHka 3a Hero MeHee 20-tu 6amtoB. OKOHUATENNbHAS OLIEHKA 3a 3HAHHE TUCIUILUIMHBI CKJIaIbIBAETCS U3
CYMMBI OLIEHOK 32 MPAKTUKYM U 32 SK3aMEH.

8. YueOHo-MeToaMuYecKoe M HHPOPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

OcHoBHasi IuTEeparypa:

1. JI.B. Bunkos, I0.A. Ilentun. ®dusnueckre MeTOABI HCCIEIOBaHMS B XuMmuu: M., Briciias
mkoJa, 2007.

2. Kanpirmna, O.H. ®usmueckue wmertonsl uccienoBanus Bemects / O.H. Kanmeirmna, AT
YerBepukoBa, B.JI. bepnunckuii; MunHHCTEpCTBO 00pa3oBaHuss W Hayku Poccuiickoi
Oenepanun, DenepanbHOEe TOCYIApPCTBEHHOE OIOHKETHOE OOpa30BaTEIbHOE YUPEKICHUE
BBICIIIETO TPOQeCCHOHaIBHOr0 00pa3oBanus «OpeHOYPrcKuil rocy1apCTBEHHBI YHUBEPCUTETY,
0.¢. Kadenpa. - OpenOypr: OI'Y, 2014. - 141 c.: cxem., Tabin., wi. - bubnuorp. B KH.; TO Xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=330539

3. dusmueckre  METOABI  HCCIEAOBaHUS B  OpraHMdeckod  XuMuu.  CHEKTpOCKOMHs
PaAMOONITHYECKOTO JHMAla30Ha U Macc-crekTpomeTpus /. - Omck: OMCKHI rocyaapCTBEHHBIH
yauBepeuteT, 2009. - 264 c. - ISBN 978-5-7779-1056-1; To xe [DnexTpoHHsbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237133

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. H3oromHas Macc-CIEKTpOMETpuUsl JIETKUX Tra3oo0pasyrommx siemeHToB / mox pea. B. C.
CeBactbsiHOBa. — M.: DUSMATIJIUT, 2011.— 236 c: wi., Tabn. — (I[IpoOiieMbl aHATUTHYSCKOH
xumu; T. 15). — ISBN 978-5-9221-1344-1.

2. Bexkmmn, H. JI. ®@iryopectieHTHAsI CIIEKTPOCKOIHS OUOIIOIMMEPOB: KpaTkuil yueOHbIi kypc / H.
JI. Bexmmn. — [lymuno: ®oton-Bek, 2008.— 168 ¢.— 08-04-07010.

3. Kpewmepc, [pBux A. JlazepHo-mickpoBasi sMuccuoHHas crekrpockonus /JI. Kpemepc, JI.
Panzuemcku; mep. ¢ anrn. A. A. I'opbarenko [u ap.]; mox o6mr. pex. H. b. 3oposa .— M. :
Texnocdepa, 2009 .— 358 ¢ .— (Mup ¢usuku u rexankn) .— ISBN 978-5-94836-235-9.

4. A. Xonanza. Monekynsl u Mojenu: MonekynspHasi CTPYKTypa 3JIEMEHTOB TJaBHBIX rpymm. [lep.
c anri. — M.: YPCC: KPACAH/IP, 2011. -384 c.

Pecypcel nHpopMaMoHHO-TEIEKOMMYHUKAMOHHON ceTH «/HTepHeT»:
Cucrema 3HeKTp0HH0171 MOAACPIKKHN O6pa30BaTC.IIBHOF (0} nponecca «Moit YHUBCPCUTET»
https://uni.ivanovo.ac.ru
HpO(I)CCCI/IOHaJILHBIC 0asbl JAaHHBIX U I/IH(I)OpMaI_II/IOHHO-CHpaBOLIHBIC CHUCTEMEI.
ObC «YHuBepcuTerckas Oubaroreka onnaitay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Dnextponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[TporpamMmmHoe obecreueHue: omnepamnuoHHas cucremMa Microsoft Windows, maker oQUCHBIX
nporpamm  Microsoft Office, Mathcad Express, wuntepuer-6paysep Internet Explorer, Moii
YHUBEPCUTET.
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9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

VY4eOHbIe ayIUTOPUU:

- JUIA TIPOBEJCHUS 3aHATUH JIGKIMOHHOTO THUIA C KOMILJIEKTOM CIEIHAIM3UPOBAHHONW yueOHOM
MeOenmu W TEeXHUYECKUMHU CpelICTBaMU OOYyYeHHMs, CIOyXallUMU [UIsl TpPeJoCTaBlIeHUS y4ueOHOMH
uHpopManuu O0JIBIION ayIuTOPHH;

- Uil TPOBEIEHUS 3aHATUM CEMUHAPCKOIO THUIA, KOHCYJIbTAalUM, TEKYLIEro KOHTPOJS U
POMEKYTOUYHOW aTTECTAIMH, BBIMOJHEHHS MPOEKTOB C KOMIUIEKTOM CIIEHUAIM3UPOBAHHON y4eOHOM
MeOenu U TEXHUYECKHUMHU CPeICTBaMU 00yUEeHUSI.

JlaGopaTopusi, ocHaleHHas: Ja00paTOPHBIM 000PYIOBAHUEM, KOMIUIEKTOM CHEIHATM3UPOBAHHOM
yueOHOI MeOeNr U TEXHUYECKHUMH CPEICTBAMU O0YUCHHUS.

[Tomemienue mJis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHalIn3UpOBAaHHON
yueOHOM MeOenH, KOMIIBIOTEPHOW TEXHMKOW C BO3MOXXHOCTBIO MOAKIIOUEHHUS K ceTu «VHTepHeT» u
obecnieuenuneM gocryna B OUOC.

JleMoOHCTpallMOHHOE O0OpYIOBAaHUE U Y4EOHO-HATTISIAHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
Tuna, oOecrneyuBarOlIMe  TEMATUYECKUE  WJUIIOCTPALMM:  JEMOHCTpPAllMOHHOE  00OpyIOBaHHE
(IeMOHCTpAIMOHHbBIE YCTPOMCTBA); JIEKTPOHHBIC MOCOOUS (TPE3EHTAIMH), MeYaTHbIe TOCOOHs (TaOIHUIB,
TJ1aKaThl)
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ABTOpPBI padoueil NporpaMMbl IMCUMILUIUHBI:
npodeccop kadeapsl GpyHIaMEHTATHPHOW U PUKIATHOW XUMUH, 1pod., 1.X.H. Banor C.H.
Jo1eHT Kadenps! GyHIaMEHTAIBHON U MPUKIIAIHON XUMUH, J01I., K.X.H. HaymoBa UK.

[lporpamma paccMOTpeHa U yTBepKIeHa Ha 3acemaHuu Kadeapsl (yHIaMEHTaIbHOM
npukiIagHo xumun 29 asrycra 2024 r., npotokosa Ne 14.

[Tporpamma oGHOBIICHA
MIPOTOKOJ 3acenanus kadeapol Ne OT « » 20 1.
CornacoBaHo:

PykoBogurens OI1 /

(mozrucs)



