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1. Ilesan ocBOEHMSI AU CHMIIJIMHbBI

[{enbro ocBOGHUS TUCHUIUIMHBI « DH3NYECKIE METOIBI UCCIICIOBAHUS» SBIIICTCS (DOPMHUPOBAHKE Y
CTYJICHTOB KOMIIETEHIUMA, SIBJISIIOIIUXCS OCHOBOW HAy4YHO-MCCJIEJAOBATEIbCKOM M IeJaroru4eckon
NESTEIIbHOCTH, TO3BOJIIONIMX OBJIAJIETh 3HAHWEM (yHIAMEHTAIBHBIX 3aKOHOB COBPEMEHHOM
TEOPETUYECKON XUMHUHM M 3aKOHOMEPHOCTEM MPOTEKAHMS XUMHUYECKHUX IIPOIECCOB, a TaKkKe
CIIOCOOHOCTBIO TPHMEHATH OCHOBHBIE €CTECTBCHHOHAYYHBIC 3aKOHBI B 00JacTH XUMHYECKOTO
00pa3oBaHMsl, TEXHUYECKUX HAyKaxX, B XMMHUYECKON OTpPaCiId MPOMBIIUICHHOCTH, B chepe HAyKOEMKHX
TEXHOJIOTHH.

2. MecTo ntucuuminibl B cTpyktype OIT

JuciumimHa «®usnueckue METOAbl HCCIENOBaHUS» OTHOCUTCS K 00s3aTeNIbHOM 4YacTu
o0Opa3oBaTenbHOIl mporpammel. Juciuruinaa 60a3upyercs Ha OCHOBHBIX 3aKOHAX U 0a30BBIX MOHITHUSIX
M3y4aeMbIX paHee NpPH OCBOCHMM aucuuILinH: «Marematuka», «Pusuka», «KBaHTOBas MeXaHUKa U
KBaHTOBash XUMHUS», «AHanMUTHUYeCKas XuMus», «Pacuersl B xumum», «OOmas U HeopraHuyeckas
xumusy, «duznueckas xumusny, «OpraHuueckas XUMHUs», « XUMHUECKas TEXHOIOT .

J71s ocBOEHUS JaHHOW AUCUUILIUHBI 00yYatOIIUACS TOJKEH:

3HaTh: CBOMCTBA XHMMHYECKUX DJIEMEHTOB, IPOCTBIX MOJIEKYJ] U CJOXHBIX COEIMHEHUN B
Pa3IMYHOM arperaTHOM COCTOSIHUH, (yHIaMEHTalIbHbIE 3aKOHOMEPHOCTH (PU3NYECKUX SIBICHUHN, 00IIIe
IPEJICTABICHUS. O 3aKOHOMEPHOCTSIX IMPOTEKAHUS XUMHUYECKHX pEaklUd, TEXHUKY O€30IacHOCTH B
XUMHYECKOH J1abopaTopui;

YMeTb: TpOBOAWTH (PHU3MUECKUI HKCIEPUMEHT, TOTOBUTH pabouue pacTBOPHI 3aJaHHOU
KOHIIEHTpalluu, o0pabaTbiBaTh M O00CYXJaTh JKCIEPUMEHTaJIbHbIE 3aBUCHMOCTH, IOJIB30BaTHCS
y4eOHOM, HayYHOU U CIIPaBOYHOM JIUTEpaTypol, ceTbio MIHTEepHET;

HMeTh: HaBBIKM IIPOBEIECHUS KAYECTBEHHOI'O U KOJIMYECTBEHHOIO XMMHUYECKOIO aHaIu3a, HaBbIKU
UCIIOJIb30BAaHUSl KOMIIBIOTEPHBIX MpPOrpaMM JJisi  KOJIMYECTBEHHOW CTaTUCTUYECKOW 00paboTKu
pE3yabTaTOB SKCIIEPUMEHTA.

VYcenemHoe 0OcBOe€HHE cTyAeHTamMu Kypca «DH3MdecKne METOAbl HCCIEAOBAHUSA» IO3BOJISIET
chopMHpOBaTh UM CHUCTEMY 3HAHUN ISl MOHMMAHHUS 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKHUX
IIPOLECCOB U OyJIeT CIOCOOCTBOBATH TOTOBHOCTH CTYJIEHTOB K U3YYEHHIO AMCLUMIUINH, U3y4aeMbIX Ha
HOCIENYIOMUX KypcaxX: «XHMHYECKHE OCHOBBI OMOJOIMYECKHX MPOLECCOBy», «BBICOKOMONIEKYIIpHBIE
coennHeHUs», «lIpuknanHas XuMudeckass KUHETHKa», «TepMoaMHaMHMKa peaknuil B pacTBOpax» H
pasNIMYHBIX CHELKypcax, CO3/1aTh HAayyHYI0 M MHPOBO33pEHYECKyl 0a3zy Uil JajbHeHmei
MpoeCCHOHAILHON JESTEIHHOCTH.

3. Illianupyemble pe3yJbTaThl 00yUeHHUsI M0 TUCHHUIIJIHHE

3.1. KomnereHuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUILINHA

[Tpu ocBOEHMHU AUCUHUIUIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETEHIIMU B cooTBeTCTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO TOATOTOBKHU:

0) oomenpodeccuonansubie (OIIK):

OIIK-2: cnocoOeH MPOBOIUTh XMMHUYECKUH SKCIEPUMEHT C HCIOJIb30BAaHUEM COBPEMEHHOIO
00opynoBaHusi, cOOJII0asi HOPMBI TEXHUKHU 0€30TIaCHOCTH;

B) npodeccronanpabie (I1K):

IIK-1: cnocoOeH mnaHupoBaTh pabOTy U BBHIOMPATH aJIEKBaTHBIE METO/bl PEIIEHUS HAay4YHO-
UCCIIEIOBATEIbCKUX 337124 B BBIOPAHHOW OOJIACTH XMMHHU, XMMHUYECKOW TEXHOJOTMU WM CMEXHBIX C
XUMUEH HayKax;

IIK-3: cnocobeHn Ha ocHOBe KpuTHueckoro aHanusza pesyibraroB HUP m HUOKP ouenuBats
NEePCIEeKTUBBl X MPAKTUYECKOT0 MPUMEHEHHUS M MPOJOHKEHUs paboT B BHIOpaHHOM 00JacTH XMMUH,

XUMHYECKOM TEXHOJIOTHUH WM CMEXKHBIX C XUMHEH HayKax.
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3.2. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB OOy4YeHHs] MO JAMCHUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTHKEeHHS (POPMHUPYEMBbIX KOMIIETEeHM I

B pe3ynbrare 0CBOGHUS TUCHMITIIMHBI 00YyYatoUics JOIKEH:

3HaTh: OCHOBHBIC €CTECTBCHHOHAYYHbIC 3aKOHBI, HA KOTOPHIX 0a3UpyIOTCs (PU3NUECKUE METO/IbI
UCCIICI0BaHMSL; KJIACCU(UKALIMIO U OCHOBBI (PU3NYECKUX METOJIOB MCCIIE0BAHNUS; 001aCTH IPUMEHEHNS,
METPOJIOTHUECKUE XAPAKTEPUCTUKH, JOCTOMHCTBA M HEJOCTATKU KIACCUYECKUX (PU3UUYECKUX METOJIOB,
teraenun ux passutus; (OIK-2, IK-1, IK-3); npuHIUIBL YCTPOHCTBa IPUOOPOB M HHCTPYMEHTOB,
OCHOBBI TPOOOMOATOTOBKM, MpaBwia pabotel Ha mnpubopax (OIIK-2); meromuku mpoBeAeHHS
(GU3nYeCKUX 3KCIEPUMEHTOB, METOAMKHM aHalIM3a MCCIeLyeMbIX 00pa3lioB; NMPUHLUIHNAIBHBIE CXEMBI
OCHOBHBIX IPHOOPOB, HCIONIB3YeMbIX B u3ndeckux skcnepumenTax (OIIK-2); MmeTonuku moiydeHus u
00pabOTKM 3KCIEPUMEHTAIBHOIO MaTepHajja, HOJy4aeMOro B Ppa3IMYHBIX MeToJaX (HU3UYECKOro
UCCJIC/IOBAHMS, B TOM YHCIIC C HCIOJIb30BAaHHMEM COBPEMECHHBIX KOMIbiOTepHbIX TexHosorumii (MK-1,
IIK-3); ocHOBHBIC BellecTBa M rpymnibl xumuueckux coequnenuit (OB u CJISIB), mpeacraBisiomumx
OIAaCHOCTh TIPU TPOBENEHUH (PU3UKO-XUMHUYECKOTO SKCIEPUMEHTA; HOPMBI TEXHUKU OE30IMacCHOCTH U
HOXapHO# Oe30macHOCTH npu paboTe B xuMuveckoi tadoparopuu (OIIK-2).

YMeTb: IpUMEHATH OCHOBHbIE €CTECTBEHHOHAYUHbIE 3aKOHBI B IIPAKTUYECKOI paboTe; TOTOBUTH
o0pa3ubl K HCCIEIOBaHMSAM U palboTaTh Ha OOLIEAOCTYHNHOM (U3UYECKOM O00OpYAOBaHUM;
UICHTU(UIIMPOBATD, PEACTABIATh U 0POpMIATh pe3yibTarhl uccienoanus (OIK-2); mons3oBarhes
COBPEMEHHBIMU KOMIIBIOTEPHBIMM 0a3aMM JaHHBIX MAacC-CIIEKTPOB, CIEKTPAJIbHBIX XapaKTEePUCTHK,
cnekTpoB SIMP pa3inuuHbIX KJIaCCOB COEUHEHM, padoTaTh Ha COBPEMEHHON HAay4yHOMU amnmapaType npu
nposenennd HayuHbix uccnenoBanuii (IK-1, TIK-3), BeIOMpaTh ONTUMATIBHBIA METOJ HUCCICAOBAHUS
JUIsL BBITIOJIHEHHUSI KOHKPETHOW paboThI; moiy4ath dKcnepruMenTaibhbie nanubie (IK-1); monb3oBatbes
3alUTHBIMU CPEJICTBAMHU IIPHU MPOBEICHUM CUHTeTHYeckuX padot ¢ yuactuem JIBXK, C/ISB, a takxke
IIPOTUBOMNOXAPHBIMU CPEACTBAMM; OKa3blBaTh IMOMOILb NPU BO3HUKHOBEHUHU UYPE3BBIYAMHBIX CIy4yacB
MOPAKEHMsI YEJIOBEKA BCJIEICTBUE HEAKKYPATHOTO NPUMEHEHUs B3pPBIBOONACHBIX U IOYKAapPOOMACHBIX
Bemects (OINK-2); mpuMeHSTh 3HAHHE OCHOBHBIX (DPU3MYECKUX 3aKOHOMEPHOCTEH MpH MOJYYCHUH
MIOJIyYEHHBIX OKCIEPUMEHTAJIbHBIX PpE3YyJbTaTOB B CBOEH HAyyHOM JEATENbHOCTH; IPUMEHATH
CJIOKMBIIMECS MUPOBO33PEHUECKHUE €CTECTBEHHO-HAyUHbIE IPEJICTaBICHUS B CBOEH MpodecCHOoHaIbHON
nesrenaproctr (IK-1, TIK-3);

MMmeTh: HaBBIKK BIaJICHHUs OCHOBHBIMU MOHATUsIMU criekTpockornuu (OITK-2); HaBbiku paboTh Ha
cepuitHOM 00OpymOBaHMM I mpoBeaeHHs (usnko-xumuueckux ucciepoanuii (OITK-2); HaBbIkH
IIPUMEHEHHUs CPEACTB 3alIUThl OT IOPAKEHWS KOXKHM W JBIXaTEJIbHOW CHUCTEMBI, a TaKXKe CPEACTB
noxaporytrenus (OITK-2); HaBbIkY BraeHUs] 0a30BBIMU YPAaBHEHHSIMH, JICKAIIUMHA B OCHOBE METOIOB
(ITK-3); HaBBIKK CBOOOJHOIO BJIAJICHHS CIPABOYHOW JIMTEPATypoOi, B TOM YHUCIE C NPHBICUYCHUEM
UH(POPMALIMOHHBIX 0a3 JAaHHBIX; HABBIKM IOMCKAa M TEPBUYHOM 0OpabOTKM Hay4dHOH W Hay4HO-
TEXHUYECKOH WH(POpPMAlMu C TpHUBJICYCHHEM coBpeMeHHBIX 0a3 naHHbIX (OIIK-2), HaBbIKK
caMoCTOATENILHON paboTel B cepe mpoBeaeHus HaydHbix uccienoBanuii (ITK-3), HaBbIKu paboOTHI C
METOJIMKAMHU TOJyuyeHUs: 1 00pabOoTKU IKCIEPUMEHTAIBHOIO MaTepuana, MeTOAMKaMU CTaTUCTHYECKON
00pabOTKM JaHHBIX, OLIEHKM TOYHOCTH M HAJAEKHOCTH TNOJYYEHHBIX pE3yJbTaTOB (UINUECKUX
skcniepumentos (ITK-1).

4. O0beM U coep:kaHue TUCIUTNIHHBI
OO011ast TPYA0EMKOCTh JUCIIUILIAHBI COCTAaBIIACT 4 3aueTHbIe eauHUIbI (144 akaqeMUUYECKUX Jaca).

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3genam (TeMaM), COOTHECEHHOEe C BHJIAMU U
TPYAOEMKOCTHIO 3aHATHH JIEKIIHOHHO-CEMHHAPCKOI'0 THUIIA
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Ne B . DOpPMBI TEKYILETO
o/ Paznensr (Temsbn) = HABI SAHATHH, HX KOHTPOJIS YCIIEBAEMOCTH
I JACIIATUTHHbL 3 00BEeM (B ak.uacax)
§ SauHaTHs 3ansTHs @opMbI IPOMEXYTOUHON
JICKIIMOHH | CEMHHapCKOTO aTTeCTalu
Or'0 THIIa TUIIa
1 | Onpenenenne  ypoBHS — BXOIHBIX | 7 2 2 mpakt. | BxoamHoit KOHTPOJIb,
y‘{€6HHX ,I[OCTH)I(GHHfl. BBGI[GHI/IG B 3aHATHC JHUAarHOCTHKA. TECTHpOBaHI/Ie
Kypc, IIpE/ICTABIICHHE paboueii OCTATOYHBIX 3HAHHU (H3UKH,
nporpaMMbl  «DU3HYECKUE  METObI MaTeMathKy,
uccnenoBanusy.  TpeGopamms K HCOPTaHITIeCKOH, 5
(hm3uuecKoi, aHaTUTHYECKOU
OpraHu3aly mpolecca OOydeHHs U XHMIH, KBAHTOBOF MeXaHMKIl
(bopm arTecraiuu 1o Kkypey 1 KBAHTOBOW XUMUU
2 | OOmiast xapakTepuctuka (uzmueckux | 7 6 2 ipakT. | KomtokBuyMm, 3aiura 0T4€TOB
MeTozioB. IIpsiMas u obpaTHas 3aj1aya. 3aHaTHEe | 10 J1ab. pabote
XapakTepucTUYeCKoe BpEMsI METOJA.
Meron Macc-CIEeKTPOMETPHH. 4 nabop.
Metoabl omnpeneneHuss JAUINOJIBHOIO 3aHATHE
MOMEHTA MOJICKYJIBI
3 | dudpakiuoHHbie MeTomsl | 7 8 2 npakT. | KomnokBuyMel 1O OTAEIBbHBIM
HUCCICA0BaHUS CTPYKTYPhI MOJICKYJI: 3aHsaTHEe | [J1aBaM, JOMAIllHEE 3aJaHue,
peHTreHorpadus; rasoBasi 8 mabop. | 3aUiuTa  OTHYCTOB MO mad.
3J1eKTpoHOrpadust; HelTpoHOrpadus samsue | PaboTe
4 CrieKTpasibHbIC METO/IbI: 7 10 4 MPAaKT. KonnokBuymbl 10 OTAEIBHBIM
MUKPOBOJIHOBAsI CIICKTPOCKOITHS; 3aHsgTHe | [J1aBaM, JOMAIlHEE 3aJaHuc,
KonebarenbHas cnekrpockonus — MK 3aMMTa  OTYETOB MO  Jal.
CIIEKTPOCKOIUSI M CIIEKTPOCKOIIHS 8 naGop. | Padore
KOMOHHAIIMOHHOTO paccesiHus; 3aHATHE
METO/IbI AJIEKTPOHHOU CIIEKTPOCKOIIUU
- CHEKTPOCKONHS B BHAMUMOW U
ynbTpaduosieroBoit (YD) obmacTsix
5 Mertonsl PE30HAHCHOM 7 6 2 MPAKT. KonnokBuymbl 10 OTAEIBHBIM
CIICKTPOCKOITHH: AJIEPHBIN 3aHsgTHe | [J1aBaM, JOMAIlHEE 3aJaHuc,
MarHUTHBIN pe30oHaHC (sIMP), 3aMMTa  OTYETOB MO  Jal.
3JIEKTPOHHBIH HapaMarHUTHbIN 8 mpakr. | Padore
pe3onanc (JI1P) 3aHSTHE
6 | Bakmounrensubii.  IlogBenenue wu | 7
a”Haims3 pe3yabTaToB OCBOEHUA 2 mpaxr.
JCLIATIIINHBI. 3aHATHe
Hroro 3a ceMectp 32 28 JK3aMeH

4.2. PazBepHyTO€ ONUCAHHE CO/IEP:KAHNUS TUCHUIIMHBI M0 pa3aeaam (TeMaMm)

Ne Ne
TeMbI JIeKIMHA

OCHOBHOE cojiep:KaHue JIeKIU i

1 dusndeckue MCTOJBbI UCCIICAOBAHNA KaK HayKa
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Bgenenne. Omnpenenenue GU3NIECKUX METOIOB UCCICIOBAaHHUS KaK HAYKH.
[IpenMer u nenu QUCUMILIMHBI, UCTOPHSI BOSHUKHOBEHHUS, OCHOBHBIE 3TAIIbI
Pa3BUTHA. Ponp oTeuecTBEeHHBIX YUCHBIX B Pa3BUTHU HAYKH. 3HaueHue
HayKd B Pa3BUTUU JPYTUX OTPACiICH 3HAHUS U NMPOU3BOIACTBA. Du3ndeckue
CBOICTBA aTOMOB U MOJIEKYJI. MeTo/Ibl orpeaeneHus (PU3NIeCKuX CBOMCTB.
[lpamas u oOparHas 3azaud. IloHATHE KOPPEKTHO U HEKOPPEKTHO
nocTaBleHHBIX 3aaa4. OO0mias xapakTepucTHKa METo0B. B3aumoneiicteue
U3IydeHusi C BemecTBoM. Ilornomenue, HCIyCKaHUE, pacCesHUE.
YUyBCTBUTEIBHOCTD u pasperaromas CHO0COOHOCTh METO/1a.
XapakTepUCTUYECKOE BPEMS METOAA.

Meron Macc-CIEKTPOMETPUHU

Metonbl HOHM3ALMU: SIEKTPOHHBIN ynap, GOTOMOHU3AIMS, IIEKTPUIECKOE
HEOJHOPOJHOE I0JIe, XUMHUYECKas HOHM3auus. VIOHHBIM TOK M CedeHHue
VOHM3ALMH. 3aBUCUMOCTb CEUEHUS HOHU3ALUU OT SHEPTUU HOHU3UPYIOLIUX
aeKTpoHOB. [loreHnmanel nossnenus tokos. IIpunnun ®dpanka-Konnona.
Beprukanbhble v aguabaruyeckue nepexozsl. JucconratuBHas HOHU3ALMA.
Tunel  HMOHOB B MacC-CHEKTpax:  MOJEKYJISApHBIE,  OCKOJIOYHBIE,
MHOI'03apsiIHble, OTPULIATENIbHbIE, IEPETrPYIIMPOBOYHbIE, METACTAOUIIbHBIE.

[IpuHiMnuaneHas cxema macc-crekrpomerpa [demncrepa. @okycupyroiee
neiicTBre OJTHOPOJIHOTO MOTIEPEYHOT O MarHuTHOTO MOJIS.
DeKTpocTaTHUYECKast (hoKycHpOBKa. JBoiinas (hoKyCcHpOBKa.
Paspemraromas cuna macc-ciektpomerpa. Monnsiii ucrounuk. [Ipumenenue
Macc-CreKTpoMeTpuu. Mnentudukanus BemecTna.

OmnpezneneHye NOTEHIMATIOB HMOHU3AIMM W SHEPrUM pas3pblBa CBA3EH.
TepMmoaunamuueckue  uccinenoBanus.  OmnpeneneHue — napualbHBIX
JTABJIEHUI KOMIIOHEHTOB T'a30BBIX CMECEW. YCIIOBUS UCIApPEHMs BEIECTBA.
Oddy3uonnas sueiika Knayncena. OrmpezneneHne TEIUIOTHI CyOJIMMAIlUH,
TEIUIOTHI PEAKIIMU U KOHCTAHThI PABHOBECHSI.

JudpakiroHHbIe METOIBI UCCIIEIOBAHUS CTPYKTYPBI MOJICKYJI

O6mue ocobeHHOCTH AU(PaKIUOHHBIX MeTO0B. YpaBHeHue Lllpenunrepa
JUIS 3a7a4l paccessHusl (POTOHA, DJIEKTpOHA WM HEUTpOHA Ha OOBEKTE
uccienoBanus. AMIUIUTYIbI paccesHus. [lonydeHre peHTTeHOBCKHX Tyuei.
XapaKkTepUCTHIECKOE U3ITyUCHHE.

OO6mue 0coOeHHOCTH AU(PPAKIMK PEHTTEHOBCKUX JIydel. YpaBHEHHE
Bbperra. Meron nopomika [eb6as-1lleppepa. Meton monokpucrtaimia bperra.
OrnpezesieHne napaMeTpoB KPUCTAIUIMYECKOU CTPYKTYPHI.

[TpunmunuansHas cxeMa odnekTpoHorpada. VYcioBus  mpoBeneHUs
AJIEKTPOHOTPAUUYECKOTO  JKCIepuMeHTa.  MeToasl  pacmmu@poBKU
ANIEKTPOHOTPAMM. AMIUIUTY/Ia PACCESIHHUS JJIEKTPOHOB HA aToMax.
MoutexyisipHasi COCTaBJISONIAst HHTCHCUBHOCTH PACCEsSTHHSI.

KpuBast paauanpHOro pacnpesneneHus. OrmnpeneneHne T'eOMETPHUYSCKHX
napaMeTpoB METOJOM T'a30BOM 3jeKTpoHorpaduu. Bo3aMokHOCTH ra3oBoi
AJIEKTPOHOTpaUu TPHU KCCICIOBAHUU CIIOKHBIX MOJICKYNI. BrusHue
pa3n1/1q1/1171 B MCXKBAACPHBIX PACCTOAHUAX U MOPAAKOBBIX HOMEpaxX aTOMOB B
MOJICKYJIax.

MonekyJisgpHasi CHEKTPOCKONHUS
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MounekymsipHasi CIIEKTPOCKOMHS, 00JIACTH MPUMEHEHHSI B XUMUU. Pa3iernsr
cnekTpockonuu. Pa3ienenue cnekTpajlbHbIX METOAOB IO 00JACTH 4acTOT B
criekTpe. MoJekysipHble CIEKTPhl UCHYCKAHUS M TMOTJIOMICHUS, CIEKTPhI
koMOuHamoHHoro paccesinus (KP). MonekysspHbie CIIeKTpbl PE30HAHCHOM
dayopectieniuu (PD).

10

Texnnka MosekynspHOH crekTpockomuu. [lpuHnmMnuanpHas cxema
CHEKTpPaNbHBIX MpuOOpoB. [IpuHIMIT JEHCTBHS NPU3MEHHO-IMH30BOTO
MOHOXpOMAaTopa H MOHOXpoMaropa ¢ JU(PPAKIMOHHOW PEIIETKOM.
XapakTepUCTUKU CHEKTPAJIbHBIX NpuOOpoB. MCTOUHMKM U3Iy4YEHUS.
KioBeTrsl ¢  wucciaeqyemplM — BemecTBOM.  [IpueMHHMKM — M3ITy4eHHS.
N300paxeHue CrieKTpoB.

11

Mertonbl BpamarenbHO CIEKTPOCKONMH. MUKPOBOJIHOBAs CIIEKTPOCKOMHUS
(MBC). MomMmeHTbl uHEpLMH, BpallaTelbHblE MOCTOSIHHbIE, YpaBHEHUE
[IIpenuHrepa. YpoBHM BpalATEIIBHOM HSHEPrUM I Pa3IMYHBIX THUIIOB
monekyi. IIpaBuna orbopa, BuA BpamartenbHoro crekrpa. OmpexneneHue
BpallaTeIbHbIX IOCTOSHHBIX M TE€OMETPUYECKHX IapaMeTpoB U3
Bpal[aTEeIbHOIO cIeKTpa mnorjouieHus. (CxemMa paguoCHEKTPOMETPA.
O ekt HlTapka. Onpenenenue TUN0IbHBIX MOMEHTOB MOJIEKYJI.

12

KonebarenbHO-BpalaTebHBIA ~ CHEKTP  JBYXaTOMHOH  MOJEKYJBl B
OpUOJIMKEHUH TapMOHUYECKOro ocuuuiitopa. YpaBHenue Llpenunrepa,
CHUCTeMa YpOBHEW ODHEPIMU W BOJHOBBIE (YHKIUU TapMOHHUYECKOTO
ocumsTopa. KonebarenbHblii  CHEKTp JABYXaTOMHOH  MOJIEKyJbl B
aHrapMoOHMYecKOM mpubmmxkeHud. Cucrtema ypoBHEH SHEpruu, NpaBuia
orbopa u cnekrp mnorjouieHusa. OmpeaereHne YacTOT KoJjebaHui,
AHrapMOHHMYHOCTH M 3Hepruu auccounanuu u3 MK u KP cnekrpos.

13

KonebarenbHble  CIEKTpbl  MHOrOaTOMHBIX — MoseKyld.  HopmanbHble
KoieOaHusi, CUCTEMa YPOBHEW SHepruu, IMpaBwia oTOopa, (Gopmbl
HOpPMaJIbHBIX ~ KoJeOaHUil.  DNIEeKTPOHHBIE  CHEKTPhl  IOTJIOLICHUs
MHOT'OATOMHBIX MOJIEKYJI. XapaKTepUCTUKH DIEKTPOHHBIX IIEPEXOOB.
3akoH byrepa-JlamGepta-bepa. Vcnosnp3oBaHue 3JIEKTPOHHBIX CIIEKTPOB
JUIsL KOJIMYECTBEHHOTO aHanu3a. POTOdIEKTPOHHAS CIIEKTPOCKOIHSL.

Metoasl pGSOHaHCHOﬁ CIICKTPOCKOIINH.

14

®usnueckue ocHOBHI sBIeHUN SIMP. Xumuyecknii CIBUT U CIIMH-CIIMHOBOE
pacmerienne B cnektpax SMP. 3aceneHHOCTH YpOBHEW DHEpruw,
HACBIIICHNUE, PENAKCAllMOHHbIE IPOLECCH], mupuHa curHaiga. KoHcraHTa
JKpaHUpoBaHUs  sAApa. OTHOCHUTENbHBIH  XMMHMUYECKHH  CIBUI,  €rO
OIpENIETICHUE U UCIOIb30BaHNE B XUMUHN. CIIMH-CIIMHOBOE B3aUMOJIEHCTBUE
anep, ero npupoza. IIpoToHHBIM MarHUTHBIN PE30HAHC.

15

SMP na BC u apyrux sapax. Ilpumenenue cnextpos SIMP B xumun.
Texnuka n Meroauka skcnepuMmenTa. CpaBHeHne meroga JAMP ¢ npyrumu
METOAMHM, €0 JTOCTOMHCTBA U OTPAaHUYCHHUSL.

16

[TpyHIMIIBI CTIEKTPOCKONHMH 3JIEKTPOHHOI'O MapaMarHUTHOIO (CIMHOBOTO)
pe3oHanca. YcinoBue Bo3HUKHOBeHHs! DIIP. g-dakrtop u ero 3HaueHue.
CBepxToHKOE paciierieHue curaana J11P npu B3auMoaencTBUM ¢ OTHUM U
HECKOJBKUMH siApaMu. YUCIO0 KOMIOHEHT MYJIbTUILIETA, PACIpEeIeHUE
MHTEHCUBHOCTH. ToHKoOe pacmiemienne. binok-cxema JIIP-cnekTpomertpa,
0COOCHHOCTH DKCIIEPUMEHTA, TOCTOMHCTBA M HEJJOCTATKH METO/1a.
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
HpI/I HN3YUYCHUHN JUCHUIIINHBI «Du3znyeckue MCTOJbI UCCICAOBAHUA» HUCIIOJIB3YIOTCA CICAYIOIIUC
WHHOBAIIMOHHBIE 00pa30BaTeNIbHbIC TEXHOJIOTUU:
— pa3HOYpOBHEBOE 00yUYEHHE; yPOBHEBBIC KOHTPOIBHBIE pa0OTHI; YPOBHEBBIN IK3aMEH;
— pEeUTHHroBas CUCTEMa; PEUTUHT YPOBHSI YU€OHBIX JOCTHXKEHUN CTYICHTOB;
— TEXHOJIOTHS «J1e0aTh» Ha KOJUIOKBHYMax M IPH cAade JTabopaTOpHBIX paboT (TeXHOIO0THs
y4eOHOMN TUCKYCCHH);
— TECTOBBIH KOHTPOJIb: OJIAHKOBOE TECTUPOBAHHUE;
— y4eOHO-HCClIeI0BaTeNIbCKIE 3a/1a4H B JIAOOPATOPHOM MIPAKTUKYME;
— TCXHOJIOTUs Pa3BUTHUA KPUTHYCCKOI'O MBILIJIICHHA.
[lepeuenr  WHGOPMALMOHHBIX  TEXHOJIOTWH,  HCIONB3YEeMBIX  MPU  OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca M0 JUCHUIUIMHE: TEXHOJIOIMH CMEUIaHHOTO 00y4€eHuS.

6. YuyeOHO-MeTOAMYeCKOE 0O0ecIeYeHHe CAMOCTOATEIbHON padoThl CTY/ICHTOB

IIpu camocrostensHoit padore (CPC) obyuaromumces mpeiaraercsi HCHoiab30BaTh MaTepUabl
JEKUUH, JIUTEPATypy U3 JOCTYIHBIX 3JIEKTPOHHO-OMOIMOTEYHBIX CUCTEM M Pa3IMYHBIX AJIEKTPOHHBIX
peCypcoB.

Texymas u onepexatontas CPC, nanpaBnenHas Ha yriryOJlIeHUe U 3aKperuIeHUe 3HaHUM, a TaKkxKe
pa3BUTHE NIPAKTHYECKUX YMEHUH 3aKIIH04YacTCA B:

- pabore oOyuarolmuxcs ¢ JEKUHOHHBIM MaTEpUaioM, MOMCK M aHAU3 JUTEPaTyphbl U SJIEKTPOHHBIX
UCTOYHUKOB MH(OPMALIUH 110 3alaHHOM MpolbiieMe;
- IOJITOTOBKE OTYETOB K JIA0OPATOPHBIM PabOTaM B COOTBETCTBHE C TPEOOBAHUSIMH,
- IOATOTOBKE K KOJUIOKBUYMaM U TEKYILIEMY U HTOTOBOMY KOHTPOJIIO;
- IOATOTOBKE K K3aMEHY.

Mertoanyeckuii MaTepran Mo 00ECIIEYEHNUI0 CaMOCTOATENbHOM paboThl CTYIEHTOB MPUBOAUTCS B
npunoxenun 1 k PIL

7. XapakTepHCTHKA OLCHOYHBIX CpPeICTB /UIA TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTANMH 00y4AaI0IMXCS 10 JHMCHHUILIMHE

KauecTBO OCBOEHHS CTYJEHTOM MaTepuana AMCUMUILIMHBI OLIEHUBAETCS Ha HK3aMeHe. DK3aMeH
IPOXOJUT MO0 CMEIIAHHON YCTHO-IIMCbMEHHOH (popMe ¢ yuyeToM HaKONUTEIbHON PEHTHHIOBON OLIEHKH,
KOTOPasi BKJIFOYAET PE3YJIbTAThl TEKYIErO0 KOHTPOJI 3HAHUM CTYJICHTOB.

Texkymmii KOHTPOJIb MpEAIoiaraeT MpPOBeJCHHE MPOBEPOUYHBIX KOHTPOJIBHBIX paboT, paboTy Ha
MPAKTUYECKOM 3aHSATUH, CJIauy KOJJIOKBUYMOB, PE3YJIbTaThl BBIMOIHEHUSI JAOOPATOPHOTO IPAKTUKYMA.

PedTHHIOBLIII KOHTPOJb

Jla0. 3aHsT. KomnokBuym Kontp. pad. Htoro
bautet 51.3.-66=30b | 4 kon-6b=24b |2k.p.-3b=6b 60 batos
MuH. koJ. Oai. 5-4 =20b 4.3=12b 2:15=35 35
1) Cpoku BBHIOJHEHUS KQKIOTO U3 BHIOB PadOT OMPEACISIOTCS TNIAHOM-TPahUKOM MPOXOKIACHHS

MPaKTUKyMa.
2) Jlna pomycka K crade dK3aMeHa HeoOXOAMMO HadpaTh He MeHee 35-TW PeUTHHIOBBIX 0ajlioB
MIPH YCIIOBHH TIOJTHOTO BBITIOJTHEHUS Y4eOHOTO TUIaHA.
3) lllkana nepecyeToB CyMMBI PEHTHHTOBBIX 0AJJIOB B OOBIYHBIC OIICHKU:
e 85— 100 6a/m10B — «OTIUUHON»
e 70-840amma - «XOpOIIO»
e 5569 0amnoB - «yAOBJIETBOPUTEIBLHOY.
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K cpaue sk3ameHa J0IycKaloOTCs CTYIEHTHI, HaOpaBIIue He MeHee 35-TH pEeHTHHIOBBIX OaJlioB.
MaxkcumanbHasi CyMMa peHTHHIOBBIX 0aJUIOB mepen 3k3ameHoM — 60.

OK3aMeHbl MPOBOAATCA B (OpME YCTHOTO OTBETa HAa BOIPOCHl OMJIETa, COCTOSILIErO U3 2-X
TEOPETUYECKUX BOIIPOCOB U OJHOM 3a7jaun pacd€THOro Xapakrepa. OTBET OLIEHUBAETCS B PEUTUHIOBBIX
6ayutax. MakcuManbHOE YMCIIO0 PEUTUHIOBBIX 0aJIoB 3a 3Kk3aMeH — 40. DK3aMeH He 3a4MThIBAETCS, €CIIH
oleHKa 3a Hero MeHee 20-tu 6amuioB. OKOHYATeNbHAs OLIEHKA 332 3HAHUE TUCIUILIMHBI CKIIAJBIBACTCS U3
CYMMBI OLIEHOK 32 IIPAKTUKYM H 33 DK3aMEH.

8. YueOHo-MeTOoAMYecKOe U MH(OPMAIMOHHOE 00ecnedyeHHue U CIIUTIIHHbI

OcHoBHas iMTeparypa:

1. JIL.B. Bunkos, FO.A. Ilentun. ®usndueckrie METOJBI HCCICIOBaHHMSA B xuMmuu: M., Bricmas
mkoja, 2007.

2. Kaupirmna, O.H. ®usuueckne Meroasl uccienosanus Bemiects / O.H. Kanbirmna, A.T.
YerBepukoBa, B.JI. bepaunckuii; MunmHcTepcTBO 00pazoBaHMs W Hayku Poccuiickoi
Oenepannn, DenepanbHOE TOCYJAPCTBEHHOE OIOHKETHOE O0O0pa30BATEIIBHOE YUPEKICHUE
BhICIIIErO MpodeccruoHanbHoro oopa3zoBanus «OpeHOyprcKuil rocyAapCcTBEHHBI YHUBEPCUTETY,
0.}. Kadenpa. - Openbypr: OI'Y, 2014. - 141 c.: cxem., Tabi., wi. - bubmuorp. B KH.; TO Xe
[Onextponnniii  pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=330539
(25.12.2015).

3. dusmueckre  METOABI  HCCIEAOBaHUA B  opraHudeckod  xumuu.  CHeKTpocKomnus
PaAMOONITHYECKOTO JHMAla30Ha U Macc-crekTpomeTpus /. - Omck: OMCKHI rocyqapCTBEHHBIH
yauBepcureT, 2009. - 264 c. - ISBN 978-5-7779-1056-1; To xe [DnexTpoHHsbIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=237133 (25.12.2015).

JlonoJiHUTeIbLHAS JTUTepaTypa:

1. M3oromHas Macc-CIEKTpOMETpuUsi JIETKMX Tra3oo0pasyrommx siemeHToB / mox pea. B. C.
CeBactbsiHOBa. — M.: DUSMATIJIUT, 2011.— 236 c: wi., Tabn. — (I[IpobiieMbl aHATUTHYECKOH
xumu; T. 15). — ISBN 978-5-9221-1344-1.

2. Bexmmun, H. JI. ®iyopecnieHTHAsI CIIEKTPOCKOIHS OUOTIOIMMEPOB: KpaTkuil y4ueOHbIi Kypc / H.
JI. Bekmun. — Iymuno: ®oton-Bek, 2008.— 168 ¢.— 08-04-07010.

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

4. A. Xonauza. Monekynbl 1 Mojenu: MonekyisipHasi CTPYKTypa 3J€MEHTOB TlaBHbIX rpymi. [lep.
c anri. — M.: YPCC: KPACAH/IP, 2011. -384 c.

Pecypcrel nHpOpManOHHO-TETEKOMMYHHUKAITMOHHON ceTn « THTepHEeT»!
CucremMa DJEKTPOHHOM TOIACPX KA oOpa3oBarenbHOro mporecca «Moil  yHHUBEpCHUTET»
https://uni.ivanovo.ac.ru
[TpodeccrnonansHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:
OBbC «YuuBepcureTckas Oubanoreka oHmaiiny 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 kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[TporpamMmmHoe obecrieueHue: ormnepanuoHHas cucrema Microsoft Windows, makeT OQUCHBIX
nporpamm  Microsoft Office, Mathcad Express, untepner-Opay3zep Internet Explorer, Moii
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YHUBEPCHUTET.
9. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIIIMHBI

VY4eOHbIe ayTUTOPUU:

- IS TIPOBEJCHUS 3aHATUN JICKIIMOHHOTO TUIA C KOMIUICKTOM CIICIUATH3UPOBAHHON Y4eOHOI
MeOenu W TEeXHUYECKUMHU CpeICTBaMU OOyYeHHMs], CHy>KallUMH JJs IpPeJoCTaBlIeHUs ydeOHOU
uH(popManuu 60JIBIION Ay AUTOPHH;

- Uil TPOBEIEHUSA 3aHATUM CEMUHAPCKOIO THUIA, KOHCYJbTAalWW, TEKYyLIEro KOHTPOJS U
MIPOMEKYTOYHOHN aTTECTAI[MU, BBIMOJHEHUS MPOCKTOB ¢ KOMILUIEKTOM CICIHATU3UPOBAHHON y4eOHOMH
MeOeNu U TEXHUYECKHUMHU CPeICTBAaMU 00y4YeHUS.

JlaGopaTopusi, ocHaleHHast JabopaTOpHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHAIM3UPOBAHHON
y4eOHOI MeOeNr U TEXHUYECKUMH CPEACTBAMU O0YUECHHUS.

[Tomenienue mJis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTIN3UpOBAaHHON
yueOHOM MeOenH, KOMIIBIOTEPHOW TEXHHMKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K cetu «MHTepHeT» u
obecnieuenueM gocryna B QOC.

JleMoHCTpallMOHHOE O0OpYy/NOBaHUE U YUEOHO-HATJISIAHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
Tuna, oOecrneyuBarolIMe  TEMATUYECKUE  WJUIIOCTPALMU:  JEMOHCTpPAllMOHHOE  00OpYyJOBaHHE
(IeMOHCTpaIMOHHBIE YCTPOMCTBA); JIEKTPOHHBIC MOCOOUS (TPE3EHTAIH), MTeYaTHbIe TOCOOHs (TaOIHUIB,
TUTaKaThl)
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ABTOpBI pado4eil MpPOrpaMMbl AUCUUIIJIMHBI:
npodeccop kadeaps! GpyHIaAMEHTATBHON U PUKIaIHOW XUMuUH, 1pod., 1.X.H. iBanos C.H.
JO1eHT Kadenpsl pyHIaMEHTAILHON U IPUKJIAIHONM XUMUH, J01I., K.X.H. HaymoBa UK.

[IporpamMa paccMOoTpeHa W yTBepKIeHa Ha 3acefmaHuu Kadeapsl (yHIaMEHTaIbHON
npukiagHor xumuu 30 aBrycra 2021 r., mpotokos Ne 1.

[Tporpamma oOHOBIICHA
npoTokou 3acenanus kagenpst Ne 1 ot 30 aBrycra 2023 T.

CornacoBaHo:
Pykosoxurens OIl  T.II. Kycrosa



