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1. Ilesiu OCBOEHUSA AU CHUTIIAHBI

[{enpro 0cBOCHUS TUCITUTUTMHBI «DU3UYECKHUE METOBI HCCIICIOBAHUS SABIIIETCS (DOPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUN, SIBJSIOIIMXCS OCHOBOM Hay4YHO-MCCIEIOBATEILCKON U Ie1aroruyeckon
JESATeTLHOCTH, TO3BOJIIONIMX OBJAACTh 3HAHHEM (yHIAaMEHTaJbHBIX 3aKOHOB COBPEMEHHOM
TEOPETHUUYECKOM XWUMHUM U 3aKOHOMEPHOCTEH TMPOTEKAaHUS XUMHUYECKHUX TIPOLIECCOB, a TaKkKe
CITOCOOHOCTBIO TPHUMEHSITh OCHOBHBIE €CTECTBEHHOHAyYHBIE 3aKOHBI B OOJACTH XUMHYECKOTO
00pa3oBaHMs, TEXHUYECKHX HayKaX, B XUMHUYECKOW OTPACIH MPOMBIIUICHHOCTH, B chepe HAyKOEMKHX
TEXHOJIOTHH,

2. MecTo AuCUUILIUHBI B cTpyKType OIT

Hucuumnba «®Pu3nyeckue METOAbl MCCIEeOBaHUA» OTHOCUTCS K 00s3aTeslbHOM vacTu
oOpasoBarenbHON mporpaMmbl. [{uciurinHa 0a3upyeTcss HA OCHOBHBIX 3aKOHAX M 0a30BBIX MOHSATHAX
U3Yy4aeMbIX paHee IIPU OCBOEHUM IUCLMIUIMH: «Marematuka», «Pusuka», «KBaHTOBas MexaHMKa U
KBAaHTOBAas XHMHUS», «AHAIUTHYECKas XuMHs», «Pacuersl B xumum», «OOmas u HeopraHHYecKas
XUMUAY, «Puznueckas XUMus», «OpraHudeckas XUMHs», «XUMHAYECKask TEXHOIOTHSI.

Jl71st ocBOEHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJKEH:

3HaTh: CBOWCTBA XUMHUYECKMX DJEMEHTOB, IPOCTBIX MOJIEKY] M CIOXHBIX COCOUHEHUM B
Pa3IM4YHOM arperaTHoM COCTOSIHUH, (PyH/IaMEHTaJIbHbIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBICHUH, 00LI1e
IPEJCTAaBICHUS O 3aKOHOMEPHOCTSX IPOTEKaHUs XMMUYECKMX PEaKLIMH, TEXHUKY O€30IaCHOCTH B
XUMHUUYECKOH J1abopaTopui;

YMeTb: NpOBOAUTH (PU3MUECKUIl HKCHEPUMEHT, TOTOBUTh pabouue pacTBOPBI 3aJaHHOU
KOHLEHTpaluy, o0pabaTrbiBaTh M 00CYXJaTh JKCIHEPUMEHTAJIbHbIE 3aBUCHMOCTH, I10JIb30BaThCS
yueOHOI, HayYHO! U CIIPaBOYHOM JIUTEPaTypol, ceTbio IHTepHeT;

WMeTh: HaBBIKM NMPOBEIEHUS KAYECTBEHHOI'O U KOJWYECTBEHHOIO XMMUYECKOTO aHaIn3a, HaBbIKU
UCTOJIb30BaHUSI KOMIBIOTEPHBIX MHpOrpaMM sl  KOJIMYECTBEHHOW CTAaTHUCTUYECKOH 00paboTKH
Pe3yNIbTaTOB KCIEPUMEHTA.

VYcnemHoe OCBOEHHME CTyneHTaMu Kypca «®PU3MUECKHe METOJbl HCCIECIOBAHMS» IO3BOJISIET
chopMUpOBaTh UM CHUCTEMY 3HAaHUM /i NOHMMAaHHS 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHX
IpoIeccoB U OyAET CrocoOCTBOBATh TOTOBHOCTH CTYAECHTOB K M3YYEHHIO JUCLMILUINH, U3Yy4aeMbIX Ha
MOCIEAYIOUUX Kypcax: «XUMHUYECKHE OCHOBBI OMOJIOTMYECKHX IPOLECCOB», «BblcokoMOneKynsipHbie
coequHeHus», «lIpukmanHas xuMudeckas KMHETHKa», «[epMoIMHaMuKa peakLMid B pacTBOpax» Hu
pPa3IUYHBIX CIELKYypcax, CO3/aTh HAy4yHyl0 M MHPOBO33pPEHUECKyl0 ©0a3y Ui JajbHeiien
npodeCcCHOHATBLHOMN 1eATENbHOCTH.

3. Illianupyemble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHHIO KOTOPHIX CIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIIEAYIOIINE KOMIIeTeHIIMU B cooTBeTcTBUH ¢ PI'OC
BO 1o nanHOMYy HampaBJIEHHUIO MMOJTOTOBKH:

0) obmenpodeccuonanpabie (OITK):

OIIK-2: cnoco0OeH TPOBOIUTh XMMHUYECKHH OSKCIEPUMEHT C WCIIOJNB30BAaHUEM COBPEMEHHOTO
o0opynoBaHus, cOOI0Aast HOPMbI TEXHUKH 0€30MaCHOCTH;

B) npodeccronanbubie (11K):

IIK-1: cnocoGeH maHUpoBaTh pabOTy MU BBHIOMpATh aJE€KBATHBIE METOJbl PEIICHUS HAy4YHO-
HCCJIEIOBATENIbCKUX 3a7a4 B BBIOPAHHOM 00JIaCTM XMMHUHM, XUMHUYECKONW TEXHOJIOTUU WM CMEXKHBIX C
XUMHUEH HayKax;

IIK-3: cnocobeH Ha OCHOBe KpuTHUYecKOoro aHaimm3a pesynbraroB HUP m HUOKP onenuBath
NEPCHEKTUBBl UX MPAKTUYECKOTO MPUMEHEHHsI M MPOJOJDKEeHHs: paboT B BBHIOpaHHOM 001acTH XHMUH,

XUMHYECKON TEXHOJIOTHH U CMEKHBIX C XUMHEH HayKax.
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3.2. IlepeyeHs MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS MO JAUCHHUILUINHE, COOTHECEHHBIX C
HHIMKATOPAMHU A0CTUKeHUsI GOPMUPYeMbIX KOMIIETEeH Uil

B pe3ynbrare ocBOESHUS TUCIUTIINHBI 00YyUAIOITUICS TOJKEH:

3HaTh: OCHOBHBIEC €CTECTBCHHOHAYYHBIC 3aKOHBI, HA KOTOPBIX 0a3MpPYIOTCS (PU3HUECKHE METOJIbI
WCCJICIOBAHMS; KJIACCH(DUKAIIUIO U OCHOBBI (P3NYECKUX METOJIOB UCCIICIOBAHMS; 00JaCTH IPUMEHECHHSI,
METPOJIOTHYECKHE XapaKTEPUCTUKHU, TOCTOMHCTBA W HEIOCTATKH KJIACCUYECKUX (PU3UUYECKHX METOIOB,
teraeHu ux passutus; (OIK-2, IK-1, IK-3); npuHIUnbel yCTpOiCcTBa TPUOOPOB U HHCTPYMEHTOB,
OCHOBBI ITPOOOMOArOTOBKM, mpaBuiaa paboTel Ha npubopax (OIIK-2); MeToaukud mOpoBeaACHUS
(GUBHYECKUX IKCIEPUMEHTOB, METOJUKH aHalIHM3a UCCICAYyEeMbIX O0pas3IoB; MPHHIUIIHAAIHHBIC CXEMbI
OCHOBHBIX ITPHOOPOB, UCIOJIB3yeMbIX B u3ndeckux skcrnepumentax (OIK-2); MeToquKu MOIyYeHUs U
00pabOTKM JKCIEPUMEHTAIBHOIO MaTepuaia, IOJIydaeMOro B Pa3IUYHBIX MeEToJaxX (HU3MIecKoro
UCCIICMIOBAHMsI, B TOM YHCJIE C HCIOJIh30BAHUEM COBPEMEHHBIX KOMIbIOTEpHBIX Texuomoruii (IMK-1,
IK-3); ocHOBHBIC BemiecTBa M rpymmbl xumuueckux coeaunenuii (OB u CJSB), npeacraBistommx
OTIAaCHOCTh TPH MPOBEICHUU (PU3UKO-XUMHUYECKOTO IKCIIEPUMEHTA; HOPMbBlI TEXHUKH O€30MacCHOCTH W
MOYKapHOW 0E€30MaCHOCTH ITpK paboTe B XuMuueckoi taboparopuu (OIK-2).

YMeTh: IPUMEHATH OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI B MPAKTHYECKOM pabOTe; TOTOBUTH
o0Opa3ilbl K HCCICNOBaHUSM W paboTaTh Ha OOMIEHOCTYMHOM (U3HYECKOM 00OpYIOBaHUU;
UICHTU(UIMPOBATD, MPEACTABIATh U 0POPMIATh pe3yibTarsl ucciaenoanus (OIK-2); monb30BaThCst
COBPEMEHHBIMH KOMITBIOTEPHBIMU 0a3aMH JIaHHBIX MAacC-CHEKTPOB, CHEKTPAIbHBIX XapaKTEPHUCTHK,
criekTpoB SIMP pa3nuuHbIX KJIaCCOB COCIMHEHM, pab0OTaTh Ha COBPEMEHHOW HAYYHOW ammaparype mpu
npoBeneHun HayuHbix ucciegoBanuii (IIK-1, IMK-3), BeiOMpaTh ONTUMAIBHBIA METOJ HCCIICIOBAHUS
JUTSL BBITIOJIHEHHS KOHKPETHOW paboThI; moaydaTh sKcnepuMenTaibhbie nanubie (ITK-1); monb3oBarhes
3alllMTHBIMU CPEACTBAMM IPU MPOBEAECHUU CUHTETHUecKuX pador ¢ yuactuem JIBXK, CIAB, a taxxke
MPOTUBOIIOXKAPHBIMU CPEJCTBAMU; OKa3bIBaTh MOMOIIb MPU BO3ZHHMKHOBEHHWU UYPE3BBIYANHBIX CIy4aeB
MOPAKEHUsSI YEJIOBEKa BCIEJACTBHE HEAKKYPAaTHOT'O MPUMEHEHHS B3PBIBOOIMACHBIX M IMOXAPOOMACHBIX
Bemects (OINK-2); mpuMeHSTh 3HAHHE OCHOBHBIX (PH3MYECKHUX 3aKOHOMEPHOCTEH MPH MOJyYECHUH
MOJIYYCHHBIX OSKCIEPUMEHTAIBHBIX PE3YJIbTATOB B CBOEH HAYYHOM JACSATEIHHOCTH, NPUMEHSTh
CJIOKHBIIIMECS MUPOBO33PEHUECKHE €CTECTBEHHO-HAYUHbIE MIPEICTABICHUS B CBOEH MpodecCHOHaIbHON
nesirenprocTr (IK-1, TIK-3);

MMeTh: HaBBIKH BIaJICHUS OCHOBHBIMHU MOHATHSAMHU criekTpockonuu (OITK-2); HaBbiku pabOTh Ha
CepuitHOM 000pyI0BaHMU Ui MpoBeacHHs (usuko-xuMudeckux uccienoBanuii (OITK-2); HaBbIKK
MPUMEHEHHUS CPEACTB 3aAlIUThl OT TMOPAXKEHHUS KOXH U JbIXaTEIbHOM CHUCTEMBI, a TaKKe CPEICTB
noxaporyienus (OIK-2); HaBbiku BiageHus1 6a30BBIMH YPaBHEHUSMH, JIC)KAIUMHA B OCHOBE METO/IOB
(ITK-3); HaBBIKK CBOOOJHOTO BIIAJCHHS CIPABOYHOWM JIMTEPATypol, B TOM YHCIE C MPHBICYCHUEM
MH(OPMALIMOHHBIX 0a3 JaHHBIX; HABBIKM IOMCKAa W MEpPBUYHOM OOpabOTKM HAyYHOH M Hay4HO-
TEXHUUECKON uH(pOpMalui ¢ TMpuBieueHHeM coBpeMeHHbIX 0a3 nanHbix (OIIK-2), HaBbIKH
caMoCTOSATENILHON paboThl B cdepe mpoBeaeHus: Hayunbix uccienoanuii (ITK-3), HaBbiku paboThI C
METOJMKAMU TIONy4eHUsI 1 00pabOTKU IKCIEPUMEHTAIBHOTO MaTepuaia, METOAMKAMU CTaTUCTUYECKON
00pabOTKM JaHHBIX, OICHKA TOYHOCTH W HAJSKHOCTH TOJYyUYCHHBIX PE3yJbTaTOB (PU3NUECKHUX
skcnepumentoB (IK-1).

4. O0beM U cojepKaHue TUCIUTNTINHBI
OO11ast TPYI0EMKOCTh TUCIUILTUHBI COCTaBIseT 4 3aueTHble eaquHuIb (144 akageMUYecKHX vaca).

4.1. Conep:kanue JAUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHIAMH 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 IPOMEKYTOUHOU
JICKIIMOHH | CEMHHapCKOTO aTTeCTalu
Oro THIIa TUIIa
1 | Ompenenenrie  ypoBHS ~ BXOJIHBIX | [ 2 2 pakt. | BxozxHoi KOHTPOIIb,
y‘lG6HHX NOCTH)KeHUI. BBenenue B 3aHATHE JMarHoctuka. TecTupoBaHue
Kypc, TIpe/ICTaBJICHHE pabouei OCTaTOYHBIX 3HAHUHN (U3UKH,
nporpaMmbl  «DU3HYECKHE  METO/IBI MaTeMathKy,
UCCIICTOBAHUS. TpebGoBanuss  k HCOPTaHITIeCKOH, .
OpraHu3aiy Iporecca OoOydeHHs H (usmicciot, AHATTHTICCRON
XHUMHH, KBAHTOBOM MCXaHUKH
q)opM aTTecTallii 110 Kypey ¥ KBAaHTOBOH XHMHH
2 | Obmas xapaktepucTuka (puzmueckux | 7 6 2 mpakr. | Komrokeuym, 3aImuTa OTYETOB
MeTonoB. [IpsimMas u oOpaTHas 3aaaya. 3aHaTHe | 10 J1ab. pabore
XapaKkTepuCTUIECKOE BPEMS METOJIA.
Merton Macc-CIeKTPOMETPHH. 4 nabop.
Metoapl ompeneneHusl TUNOIBHOTO 3aHATHE
MOMEHTa MOJICKYJIbI
3 | dudpakunonnsie METOIBI | 7 8 2 mpakt. | KOIIOKBHYMEI IO OTICIBHBIM
MCCJIEIOBAHMS CTPYKTYPBI MOJICKYII: 3aHgTHE | [JlaBaM, JIOMAIllHee 3aJaHHe,
peHTreHorpadus; ra3oBas 8 maGop. | 3aMTa  OTYETOB MO  Jal.
snekTpoHorpadus; HelTpoHorpadus sansTue | Padore
4 CrieKTpajabHBIC METO/IBI: 7 10 4 mpaKT. KonnokBuymbl 10 OTAEIBHBIM
MMKPOBOJHOBAsI CIIEKTPOCKOIIHS; 3aHATHE | [JIaBaM, JIOMallHEC 3alaHune,
KonebaTenbHas crekTpockonus — UK 3allMTa  OTYETOB 1O  J1ad.
CIICKTPOCKOMHUSI M CIEKTPOCKOIHS 8 naGop. | Pabore
KOMOWHAIIMOHHOTO paccesHus; 3aHSATHE
METO/IbI AJIEKTPOHHOM CIIEKTPOCKOIIUN
- CHEKTPOCKONHUS B BHIUMOW U
ynbTpaduonetoBoit (YD) obnactax
5 | Metobt pe3oHaHCHOH | 7 6 2 pakT. | Komnoksuymel O OTAEIBHBIM
CIIEKTPOCKOITMH: SIEPHBIN 3aHsgTHEe | [J1aBaM, JOMAIlHEE 3aJaHuc,
MarHUTHBII pe30HaHC (SAMP), 3aMlMTa  OTYETOB 1O  J1ad.
3JIEKTPOHHBII mapaMarHUTHBIH 8 mpaxr. | Pabore
pe3onanc (II1P) 3aHATHE
6 | 3akirountenbHbli. [lomBenenwe wu | 7
aHaNMU3  pe3ylbTaTOB  OCBOEHHS 2 mpaxr.
JIMCIMILTAHEL. 3aHITHE
Uroro 3a cemectp 32 42 JK3aMeH

4.2. Pa3BepHyTO€ ONMCAHHE COeP:KAHUS JAUCHUILINHBI M0 pa3ejam (TeMam)

Ne Ne
TeMBbI JIEKI U
1 dusnyuecKrue MEeTO bl UCCIIEIOBAHMSI KaK HayKa

OCHOBHOE cojlepKaHue JIeKIU i
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Beenenue. Onpenenenue GpuU3MUECKUX METOJOB MCCIEIOBAHUS KaK HAyKH.
[TpenMer u 1enu AUCUMILIMHBI, UICTOPHSI BOSHUKHOBEHHUS, OCHOBHBIE 3TAIlbl
pa3BUTHA. POib OTEYECTBEHHBIX YYEHBIX B Pa3BUTHH HayKH. 3HAYEHUE
HAyKHU B Pa3BUTUU JIPYrUX OTpaciiel 3HaHUS U Npou3BoJcTBA. Dusnueckue
CBOWCTBA aTOMOB U MOJIEKYJ. MeTo/ibl onpeneneHus (u3n4ecKux CBOMCTB.
[lpsmass u oOparHas 3amaun. I[loHSATHE KOPPEKTHO M HEKOPPEKTHO
nocTaBleHHbIX 3aaa4. OOmas xapakTepucTuKa MeTofoB. B3anmoneiicteue
U3Iy4yeHus C BewecTBOM. IlorjomieHue, HCIycKaHUE, paccesHUE.
YyBCTBUTENBHOCTD u pasperaromas CHOCOOHOCTh METOJa.
XapakTepUCTUYECKOE BPEMSI METOAA.

Merton MacCC-CIICKTPOMCTPHUU

MeToapl HOHU3AIMHA: AIIEKTPOHHBIN yaap, (POTOMOHU3AIMS, HIEKTPHUECKOE
HEOJTHOPOJHOE II0JIe, XMMHYeCKas HOoHM3auus. MOHHBIM TOK M cedyeHHe
MOHM3AIMU. 3aBUCUMOCTb CEUEHUSI HOHU3ALUHU OT SHEPTUU HOHU3UPYIOLINX
anekTpoHoB. [lorennmansl nossiennsa TokoB. [Ipunnun dpanka-KongoHa.
Beprukanbabie u annabaTruueckue nepexoanl. JuccounaTuBHas HOHU3ALMSL.
Tunel HMOHOB B Macc-CIIEKTpax:  MOJIEKYJSIDHBIE,  OCKOJIOYHBIE,
MHOT03apsiIHbIE, OTPULIATENbHBIE, IEPETPYNIIHPOBOYHBIE, METACTAOMIIbHBIE.

[TpunuunuansHas cxeMa macc-criekrpomerpa Jlemmncrepa. @okycupyrouee
IIGI\/JICTBI/IG OAHOPOJHOTO MOMNEPCUYHOIO MarHuTHOI'O I10JIA.
DIEeKTpOCTaTHIECKAs (oKycupoBKa. JIBoliHas (boxycupoBKa.
Paszpemaromas cuna mMacc-criekrpomerpa. Monneli uctounuk. I[Ipumenenne
Macc-CleKTpoMeTpuu. MnenTudukanus BemecTna.

OrmpeziesieHe TMOTEHIMAIOB HWOHU3AIMM M DHEPTHUU  pa3pbiBa CBS3EHl.
TepmonuHamuueckue — uccinegoBanus.  OnpeneneHue  mapUHaIbHBIX
JIaBJICHUM KOMIIOHEHTOB Ta30BbIX CMECEH. Y CIIOBUSI MCIIAPEHHS BEIIECTBA.
Dddysuonnas sueitka Kuyacena. OmpeneneHue TEIUIOTH CyOIUMAIlNH,
TEIUIOTHl PEAKIIMU U KOHCTAaHThl PABHOBECHSI.

JlndpakiimoHHbIE METO/IbI CCIIEIOBAHUS CTPYKTYPBI MOJIEKYJT

OO6mume ocobeHHOCTH MU(PPaKITMOHHBIX MeTo0B. YpaBHeHnue lllpenunrepa
JUTsL 3a/ladll paccestHusl (OTOHA, SIEKTPOHA WM HEHTpoHa Ha OOBEKTE
uccienoBanus. AMIUINTY bl paccesHus. [lonydeHre peHTTeHOBCKUX JTydeil.
XapakTepucTUIecKoe U3IyuyeHue.

OO6mue 0coOeHHOCTH AM(PPAKIMM PEHTTEHOBCKUX Jiyded. YpaBHEHHE
bperra. Meron nopomka Jlebas-Ileppepa. Metoa MoHokpuctaiia bperra.
OnpeJieneHne napaMeTpoB KpUCTANIMYECKON CTPYKTYPHI.

[TpunuunuanbHas cxema ayekTpoHorpada. VYcioBus  npoBeneHHUs
AIIEKTPOHOrpaUUYEecKOro  dKCIepuMeHTa.  Meroabl  pacmugpoBKU
JIEKTPOHOTpaMM. AMIUIMTYZa pPAacCesiHUsl JJIEKTPOHOB HAa  aTOMax.
MoutekynsipHasl COCTaBJISAIONIAs MHTEHCUBHOCTH PacCesHUsI.

KpuBas paauanbHoro pacnpeaeneHus. OrnpeneieHre T€OMETPUUYECKUX
napaMeTpoB METOJIOM Ta30BOM ayiekTpoHorpaduu. Bo3zmMokHOCTH Ta3oBoi
JNEKTpPOHOTpagUU TMPU HUCCIETOBAHUM CIIOXKHBIX MOJIEKYJd. BnusHue
pa3iauunii B MEXbSIIEPHBIX PACCTOSHUAX U MOPSIAKOBBIX HOMEpPAX aTOMOB B
MOJIEKYJIax.

MOJ’ICKYJ'IHpHaH CIICKTPOCKOIINA
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MonekynspHasi CIeKTpOCKONHUsI, 00JacT MpUMEHEHUs B XuMuu. Pasznensl
CHEKTpOoCKonuu. Pa3ieneHre creKTpaibHBIX METOAOB MO0 00JaCTH YacTOT B
cnekTpe. MonekyaspHble CIEKTPhl MCIYCKaHUS U TOTJIOMICHUS, CIIEKTPBI
koMOuHanmoHHoro paccesinug (KP). Monekynsipabie ClieKTpbl Pe30HAHCHOM
bayopecueniuu (PD).

10

TexHuka MOJEKyIsApHOM crnexkrpockonuu. IlpuHnunuaneHas cxema
CHEKTpalbHbIX MpuOopoB. [IpuHIMI JeHCTBUA NPU3MEHHO-JIMH30BOIO
MOHOXpOMAaTOpa ¥ MOHOXpomaropa ¢ AU(PAKIUOHHONW PEHIETKOM.
XapaKkTepUCTUKU  CIEKTPaJbHBIX NPUOOPOB. VICTOYHMKM H3ITydeHUs.
KroBersl ¢ wucciaenyeMbIM — BellecTBOM.  [IpueMHMKH — H3iIy4YeHUs.
N300pakeHne COeKTPOB.

11

Meroasl BpalaTeapbHON CIEKTPOCKONMHA. MUKpPOBOJIIHOBAsI CIIEKTPOCKOIIUS
(MBC). MomMmeHTbl HHEpLUH, BpallaTelbHblEe MOCTOSHHBIC, ypaBHEHUE
[penunrepa. YpoBHM BpalaTeIbHOM SHEPruM Jil Pa3IUYHBIX THUIIOB
monekyin. IIpaBuna orGopa, Bua BpamatenabHoro crekrpa. OmpexaeneHue
BpalllaTeIbHbIX  I[OCTOSHHBIX W  T'EOMETPUYECKUX I1apaMETpOB U3
BpalllaTeIbHOrO  clekTpa nornouieHus. Cxema  paauocHeKTpoMeTpa.
Oddext HlTapka. OnpenencHne TUMOILHBIX MOMEHTOB MOJICKYII.

12

KonebGartenbHO-BpamaTeIbHBI  CHEKTP  ABYXaTOMHOM  MOJEKYJIbI B
NpUOJIMKEHUA TapMOHUYECKOTO ocuuiuisitopa. YpaBuenue lllpemunrepa,
CUCTEeMa YpOBHEH OSHEPrMM U BOJHOBBIE (PYHKIHH TapMOHHYECKOTO
ocumwmsitopa. KomebarenbHbII  CHEKTp JABYXaTOMHOM MOJIEKYJBI B
aHrapMoHHuYecKkoM mpubmmxkennn. Cucrtema ypoBHEH SHEpruu, MpaBuiia
otbopa u crmektp mnoronieHus. OmnpeneneHue dYacToT KoJieOaHUH,
aHrapMOHMYHOCTH M 3Hepruu aucconmarnmu u3 MK u KP criektpos.

13

KonebartenbHble  CHEKTpsl MHOTOATOMHBIX — MoJjekyl. HopmanbHbie
KoieOaHusi, CHUCTeMa YPOBHEW OSHepruu, IMpaBuia oToopa, (opmbl
HOpPMaJbHBIX  KojeOaHuH.  DJIEKTPOHHBIE  CIEKTPhl  IOIJIOIIEHHUS
MHOTOQTOMHBIX MOJEKYNI. XapaKTepUCTUKU DSJEKTPOHHBIX IEPEXOJIOB.
3akon byrepa-JlamOGepra-bepa. Mcmnosb3oBanue 53JI€KTPOHHBIX CIHEKTPOB
JUTSI KOTMYECTBEHHOT0 aHann3a. ®OTO3IEeKTPOHHAS CIIEKTPOCKOMHSL.

MeTo/1bl pe30HAHCHOM CIIEKTPOCKOMIHH.

14

dusnyeckue ocHOBHI BIeHUN SIMP. XuMHUUecKu CABUT U CIIMH-CIIMHOBOE
paciierienre B crnekTpax SIMP. 3aceneHHOCTh ypoBHEHl sHepruw,
HACBIIIICHHE, PEIAaKCAllMOHHBbIE MPOLECCHl, upHHa curHaiga. KoHcraHTa
SKpaHupoBaHUs  siapa. OTHOCUTENBHBIM  XHUMHUYECKHWA  CIIBHT,  €TO
ONpeJIeJICHUE U UCTOIb30BaHNE B XUMUU. CIIMH-CIMHOBOE B3aUMOJIEUCTBUE
anep, ero npupoaa. [IpoTOHHBIA MarHUTHBIN PE30HAHC.

15

SAMP ma BC u apyrmx sapax. Ilpumenenme crektpoB SIMP B xumun.
TexHuka u Meronuka skcrnepumenTa. CpaBHeHue Metona JAMP ¢ npyrumu
METO/IAMHM, €T0 JIOCTOMHCTBA U OTPAaHUYECHUSI.

16

[TpyHIMIIBI CTIEKTPOCKONMM JIEKTPOHHOI'O NapaMarHUTHOIO (CIIMHOBOTO)
pe3oHaHca. YcinoBue Bo3HMKHOBeHHsT OIIP. g-dakrtop um ero 3HaueHue.
CepxTOHKOE paciieruienne curnana OIIP npu B3auMoIeiCTBUY C OTHUM U
HECKOJBKUMH SApaMHu. UHCIO0 KOMIOHEHT MYJBTHILIETA, PACIPEACICHUE
MHTEHCUBHOCTU. ToHKOe pacuieruieHue. biok-cxema OIIP-cnextpomerpa,
0COOEHHOCTH KCIIEPUMEHTA, JOCTOMHCTBA U HEJOCTATKU METOJ1A.
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5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH
IIpn m3ydyeHnn nucuuIuIMHBL «DPU3NYECKUE METOJBI UCCIEIOBAHUS» HCIIONB3YIOTCS CIELYIOIINE
MHHOBAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH:
— Pa3HOYpPOBHEBOE 00yU€HHE; YPOBHEBbIE KOHTPOJIbHBIE paOOThI; YPOBHEBBINM IK3aMEH;
— PEUTHHrOBasi CUCTEMa; PEUTHHT YPOBHS YU€OHBIX JOCTH)KEHUH CTYICHTOB;
— TEXHOJIOTHS «1e0aTh» Ha KOJUIOKBHYMaXx U IPH cave 1abopaTopHbIX padoT (TeXHOIOrHs
y4eOHOM TUCKYCCHM);
— TECTOBBIN KOHTPOJIb: OJIAaHKOBOE TECTUPOBAHUE;
— y4eOHO-HCCIIeOBATENILCKUE 33/1a4H B Ja0OPATOPHOM MPAKTHKYME,;
— TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBIIIICHUS.
[lepeuenr  WHPOPMALMOHHBIX  TEXHOJOTHWH,  HCIOJB3YeMBIX  IpPH  OCYIIECTBICHUHU
00pa30BaTeILHOTO MpoLiecca MO AUCHUILIMHE: TEXHOJIOTUU CMEIIAHHOTO 00yUeHUs.

6. YuyeOHO-MeTOAMYECKOE 00ecieYeHHe CAMOCTOATEIbHOM padoThl CTY/ICHTOB

IIpu camocrostensbHoil padote (CPC) oOyuaromumcst npeayiaraeTcs UCNOiIb30BaTh MaTepHAaIb
JEKIUH, JIMTepaTypy U3 JOCTYNHBIX 3JEKTPOHHO-OMOIMOTEUHBIX CUCTEM U PA3IMYHBIX 3JEKTPOHHBIX
pecypcoB.

Texymas u onepexatomtas CPC, HanpaBiieHHast Ha yriayOJieHUe U 3aKpeIUIeHne 3HaHHMH, a TaKxKe
pa3BUTHE MIPAKTUUYECKUX YMEHUH 3aKIII0YAETCS B:

- paGote oOyyaromuxcsl ¢ JEKIMOHHBIM MaTepUalioM, MOMCK U aHAJIU3 JIUTEPATypbl U SJIEKTPOHHBIX
MCTOYHMKOB HH(OPMAIUH T10 3aJaHHOH MpodIieMe;
- IOJITOTOBKE OTYETOB K JIa0OPaTOPHBIM pabOTaM B COOTBETCTBUE C TPEOOBAHUSAMY,
- IOATOTOBKE K KOJUJIOKBUYMaM M TEKYILLEMY U UTOTOBOMY KOHTPOJIIO;
- IOATOTOBKE K 3K3aMEHY.

Mertonuyeckuii Mmatepuan 1o o0eCreueHUI0 CaMOCTOSATENbHON PadOThl CTYJAEHTOB MPUBOJIUTCS B
npuioxenuu 1 k PIL.

7. XapaKkTepUCTHKAa OLCHOYHBIX CPEACTB /UISl TeKYILIero KOHTPOJISI YCIeBaeMOCTH H
NPOMEKYTOYHOM aTTeCTAMHN 00y4aIoIUXCs M0 AMCIUIITIHHE

KauecTBO OCBOEHHS CTYJEHTOM MaTepuala AMCLMILIMHBI OLIEHMBAETCS Ha JK3aMEHE. DJK3aMeEH
MPOXOJUT [0 CMEIIAaHHOW YCTHO-TIMCbMEHHOM (popMe ¢ y4eTOM HaKOMUTEIbHON PEeHTHHIOBOW OLIEHKH,
KOTOpasi BKIIFOYAET PE3YJIbTATHI TEKYIIETO KOHTPOJIA 3HAHUU CTYIECHTOB.

Texyumuii KOHTPOJIb MpeAnonaraeT MNPOBEACHUE MPOBEPOUHBIX KOHTPOJIBHBIX paboT, padoTy Ha
NPAaKTUYECKOM 3aHATHH, cJJauy KOJJIOKBUYMOB, PE3Y/IbTaThl BBIITOJHEHHS Ja00OPATOPHOTO MPAKTHUKYMa.

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 OMPEACISIFOTCS TNIAHOM-TPpahUKOM MPOXOXKICHHS

MPAaKTUKyMA.
2) Jlns gomycka K chade dK3aMeHa HeoOXOaMMO HabpaTh He MeHee 35-Th peHTHHTOBBIX OailjioB
IIPU YCIIOBUU TOJHOTO BBIMOJIHEHUS Y4eOHOr 0 IIaHa.
3) IlIkana nepecyeToB CyMMbI PEHTHHTOBBIX 0AJJIOB B OOBIYHBIC OIICHKU:
e 85— 100 6amioB — «OTIUYHOY
e 70—-840amma - «XOpOUIO»
e 5569 0amnoB - «yAOBJIETBOPUTEIHEHOY.
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K cmade sk3ameHa JOMYyCKAarOTCS CTYACHTHI, HaOpaBIKe HE MeHee 35-TU PEUTHHTOBBIX OailioB.
MakcumasbHas CyMMa peHTHHIOBBIX 0AJUIOB mepes 3k3aMeHoM — 60.

DKk3aMeHBbl TPOBOJATCS B ()OpME YCTHOIO OTBETAa HA BOIPOCH OWIIETa, COCTOSINIEro M3 2-X
TEOPETUYECKUX BOIPOCOB U OJHOM 337a4M pacy€THOro Xxapakrtepa. OTBET OIICHUBACTCS B PEUTHHTOBBIX
Oamtax. MakcuManbHOE YHCIIO PEHTUHTOBBIX 0aJIoB 3a dKk3aMeH — 40. DK3aMeH He 3a4UTHIBACTCS, CIIU
oleHKa 3a Hero MeHee 20-tu 0ayutoB. OKOHYATENbHAS OIICHKA 332 3HAHUE TUCIUITIMHBI CKIIABIBACTCS U3
CYMMBI OILIEHOK 32 IPAKTHKYM U 32 YK3aMCH.

8. YueOHo-MeToaMuYecKoe M HHPOPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

OcHoBHasi IuTEeparypa:

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

2. Kanpirmna, O.H. ®usmueckue wmeronsl ucciaemoBanus Bemects / O.H. Kanwsmrmna, AT
YerBepukoBa, B.JI. bepnunckuii; MunHHCTEpCTBO 00pa3oBaHusi W Hayku Poccuiickoi
Oenepanun, DenepanbHOE TOCYIApPCTBEHHOE OIOHKETHOE 00pa3oBaTEIbHOE YUPEKICHUE
BBICIIIETO TIPOdecCHOHaIbHOro 00pa3oBanus «OpeHOYPIrCcKUil TrOCy1apCTBEHHBI YHUBEPCUTET,
0.¢. Kadenpa. - OpenOypr: OI'Y, 2014. - 141 c.: cxem., Tabin., wi. - bubnuorp. B KH.; TO Xe
[DnekTponnsiii  pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=330539
(25.12.2015).

3. ®dwusuueckwe  METOABI  WCCIEAOBaHUS B  opraHudeckod  Xxumud.  CIEKTPOCKOIHS
PaZMOONTUYECKOTO JMaria3oHa U Macc-criekrpomerpus /. - Omck: OMCKUi rocyaapCTBEHHBIN
yauBepceuteT, 2009. - 264 c. - ISBN 978-5-7779-1056-1; To xe [DnexkTponHskIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=237133 (25.12.2015).

JlonoIHUTeIbHAS JJUTepaTypa:

1. H3zoTomHas Mmacc-CHEKTPOMETpHUS JIETKUX Tra3o00pasywommx snemeHToB / mox pen. B. C.
CeBactpsnoBa. — M.: DUSMATIIUT, 2011.— 236 c: ui., Taba. — ([IpobneMsr ananuTHUECKOMH
xumu; T. 15). — ISBN 978-5-9221-1344-1.

2. Bekmmn, H. JI. ®nyopecuieHTHast CHEKTPOCKOIUS OMOMONINMEPOB: KpaTkuil yueOHbIi kypc / H.
JI. Bekmma. — [Tymuno: ®oTtoH-Bek, 2008.— 168 ¢.— 08-04-07010.

3. Kpemepc, [I»Bun A. JlazepHo-uckpoBas sMuccuoHHas crnekrpockonust /J[. Kpemepc, JI.
Pamsuemcku; nep. ¢ anrn. A. A. Tl'opGatenko [u np.]; mox odbm. pen. H. b. 3opoBa .— M. :
Texnocdepa, 2009 .— 358 ¢ .— (Mup ¢uzuku u rexaukn) .— ISBN 978-5-94836-235-9.

4. A. Xonanza. Monekynsl u Mojenu: MosnekynspHasi CTpyKTypa 3JIEMEHTOB IJ1aBHBIX rpynm. Ilep.
c auri. — M.: YPCC: KPACAH/IP, 2011. -384 c.

Pecypcbl nHpOpMaIIMOHHO-TEIEKOMMYHHUKAIIMOHHOHK ceTn «HTepHeT»:
Cucrema DSJEKTPOHHOM TOIAEPX KU oOpa3oBarenbHOro mporecca «Moil  yHHBeEpcHUTET»
https://uni.ivanovo.ac.ru
[TpodeccuonanpHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:
ObC «YHuBepcureTckas Oubauoreka oHmain» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Onekrponnas oudianorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe oOecrieuenue: omneparmoHHas cuctema Microsoft Windows, maker oducHbIX
nporpamm  Microsoft Office, Mathcad Express, wuntepner-Opaysep Internet Explorer, Moii
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YHUBEPCUTET.
9. MaTepunajnbHO-TeXHHYeCKOe o0ecrevyeHue I CHUMIIMHbI

Y4eOHble ayAUTOPUH:

- I IPOBEJCHUS 3aHATUN JICKIMOHHOTO THIA C KOMIUIEKTOM CIEHUAIU3UPOBAHHOM Y4eOHOM
MeOenM W TEXHUYECKUMH CpEACTBAMH OOYYEHHUs, CIYXAIUMH JUIsI TPEIOCTABICHUS Y4eOHOM
nHpopMaIuu OOJIBIIION ayAUTOPHUH;

- JUIA TPOBEACHHS 3aHITHA CEMHUHAPCKOTO THIA, KOHCYJIbTAIMM, TEKYIIEro KOHTPOIS U
MIPOMEKYTOUHOM aTTeCTalluy, BBINOJIHEHUS MPOEKTOB C KOMILIEKTOM CHEIHATU3UPOBAHHON y4eOHOMH
MeOeNT M TEXHUYCCKHUMHE CPEJICTBAMU O0yUCHUS.

Jlaboparopus, ocHaleHHas J1abopaTOPHBIM 000PYAOBaHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOI MeOenu 1 TEXHUIECKUMHU CPEICTBAMH 00y4EHUSI.

[Tomemienue aJis CaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3HUpPOBAaHHON
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUS K cetn «HTepHeT» n
obecneuenueM gocrymna B DUOC.

JlemoHcTpalMoHHOE 00OpYy/IOBAaHUE U y4EOHO-HAIVISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKLIMOHHOIO
Tumna, oOecrnevynBarolIMe  TEMAaTUYECKUE  WJUIIOCTPAIMU:  JEMOHCTPAIMOHHOE  00OpyIOBaHHE
(IlEeMOHCTpAIMOHHBIC YCTPOHCTBA); AJIEKTPOHHBIE MOCOOUS (MPE3EHTAIMH), TeYaTHbIC TTOCOOMs (TaOJIHUIB,
TUTaKaThl)
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ABTOpPBI padoueil NporpaMMbl IMCUMILUIUHBI:
npodeccop kadeapsl GpyHAaMEHTATHHOW U MIPUKIATHON XUMuH, 1pod., 1.X.H. MBanor C.H.
JoIIeHT Kadenps! GyHIaMEHTAIBHON U MPUKJIAHON XUMUH, J011., K.X.H. HaymoBa UK.

[lporpamma paccMOTpeHa U yTBepKIeHa Ha 3acemaHuu Kadeapsl (yHIaMEHTAIbHOM
npuknaanoit xumun 30 aBrycra 2023 ., mpotokoin Ne 1.

[Tporpamma oGHOBIICHA
MIPOTOKOJ 3acenanus kadeapsl Ne 0T « » 20 1.
CornacoBaHo:

PykoBogurens OI1 /

(mozrucs)



