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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobGeH aHanmu3upoBaTh W WHTEPIPETUPOBATH PE3YJIBTAThl XUMUYECKHX OKCIIEPUMEHTOB,
HaOJIFONIEHUH U U3MEPEHUN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

OIIK-1 Cnocoben
aHAJIM3UPOBATH U
WHTEPIIPETUPOBATh
Pe3yabTaThl XUMUYECKUX
AKCIIEPUMEHTOB,
HaOJIONECHUH 1 U3MEPCHUI

AHanuzupyeT MW HUHTEPIPETUPYET TEOPETHUECKUE U
SKCIIEPUMEHTAJIbHBIC JTAaHHBIC TUTST penieHus
poecCHOHATBHBIX 3a7a4

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-1 Cnoco0GeH aHamu3upoBaTb M HWHTEPIPETHPOBATH PE3YJAbTAThl XUMHUYECKUX
HKCTIIEPUMEHTOB, HAOIIOAEHUI U U3MEPEHUI

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
Ounasg
OTIPEIICIISTFOTITIX
(cemecTtp)
MEKTUCITUTUTHHAPHEIE TT5 T3 4 7
CBSA3H 5
1 [AnannTryeckas + | +
XUMHUS
2 |buoxumus +
3 [Kosumonguas xumust +
4 |Heoprannueckas + | +
XUMUSA
5 [Texnomormueckas +
MIPaKTUKa
6 |Ddusnueckasg xumMusa + |+ |+

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:




HucrunmHa «du3ndeckre METOAbl UCCICIOBAHUS» OTHOCHTCS K 00S3aTeIbHOW YacTH y4eOHOTO IIaHa
OII no nanpasnenuto noarotoBku 04.03.01 - Xumusi.

Jucuummza «PUu3ndecKue MEeTOIbl UCCIIEIOBAHUS» U3YYaeTCA B 5 CEMECTPE.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCLMILIHMHEL: 3 3.€.
Ounas: 3 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUTLTTHHBI 108
KonTaktHas pabora 96
Jlexnuu (Jlekrun) 48
[Tpaktuueckue (IIpaxr. pab.) 48
CamocrositenbHas pabota (CP) 12

3auer -

3.2.ConepxaHue Kypca:

Ne Hasganue Bun yueGHolt | DOpMBI TEKYIIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS

Jlex |IIpa| CP
IIUH | KT.
pao.
0|0 ]|O

5 cemecTp

1 dusnyeckue TecTtupoBanue
MOJIEJIH aTOMOB 1
MoOJIeKys. MeTozsl
OTIpeeIICHUS
(bu3mIeCcKux
CBOMCTB. MeTobI
Macc-CIeKTPOCKOTH
H.

2 Teopernueckue TecTtupoBaHue
OCHOBBI
CHEKTPOCKOTTMYECKH
X HUCCJIEIOBAHUMN.
MeTtoab! 8 8 2
OTIpeeIICHUS
AMEKTPUUECKUX
JIATOJILHBIX
MOMEHTOB MOJIEKYIIL.
3 MeTtoabt TecTtupoBaHue;
ONpeaeICHUs KOJIJIOKBUYM
reOMETPUHU MOJIEKYII
U BEIICCTB.

4 MeTtoabt TecTtupoBanue
Kos1e0aTeIbHOH 8 8 2
CHEKTPOCKOMHH.




5 Mertonsl TectupoBanue
HCCIIE0OBAHUS
ONTUYECKHU
AKTHUBHBIX BELIECTB.

6 MaruetoxuMu4yeCcKu TecTtupoBaHue;
en cobecenoBaHue,
NIEKTPOONTHYECKHE | & 8 | 2 ornpoc
METO/IbI
HCCIIEI0BAHMUSL.

Tema 1. @Puzuveckne MoeIH AaTOMOB M MoJIeKyJl. MeToasl onpenesieHust pu3nuecKnux CBOMCTB.
Metoabl macc-cnekTpockonuu. (OIIK-1)
Jlexknus.

dusnyeckue MOIEIM aroMOB M MoJNeKyd. Mertonbl ompeneneHus (Qusmdeckux cBoiictB. OOrmmas
XapaKTepUCTUKa U Kiaccupukanust MeTooB. CreKTpoCKONnYecKre, TU(pak-IHOHHbIE, JICKTPUUYECKHE U
MarHuTHbIE METOAbl. UyBCTBUTENBHOCTh M pa3pellaromiasi croco0-HOCTh METOona. XapaKTepHCTUYECKOe
BpEMS METO/Ia. DHEPreTUUECKUE XapaKTEPUCTUKU pa3Ind-HbIX MeToA0B. HTErpanus MeTo10B.

Metoapl MOHU3AIMM: SIIEKTPOHHBIN yaap, (OTOMOHHU3AIMS, AIEKTPOCTATUYECKOE HEOA-HOPOIHOE IIONE,
XxuMudeckast noHuzanus. KomOunupoBanusie Metoasl. MoHHBIE TOK M ceueHne MoHu3anuu. [loreHuans
nosieieHuss HMoHOB. [lpunnun @panka-Kongona. BeprukanpHble W aanabaTUdecKHe 3JIEKTPOHHBIC
nepexoibl. THUIBI HOHOB B Macc-CIEKTPOCKOIMU: MOJIEKYIISIP-HbIE, OCKOJIOUHbIEC, METaCTaOUIIbHBIC U JPyTHE.
[IpyHUUIIHANBHBIE  CXEMBI  pa3JIMYHBIX  MAacC-CIEKTpOMETPOB:  JleMcrepa, BpEeMsA-IIPOIETOYHOIO,
KBaJPyIOJIBbHOI0, HOH-LIUKIIOTPOHHOTO pe30-HaHca. Dokycupyroniee 1eiCTBUE OJHOPOAHOIO IOIEPEYHOrO
MarHUTHOTO TMOJS. DJEKTpocTa-THUeckas (OKycHpoBKa. Pazpemaromasi cuiga Macc-CHEKTPOMETPA.
[Tpumenenne macc-crnekrpockonuu. Maentudukanus BeniectBa. Ponb paspemenus. TaObmumbl MaccoBbIX
yyucen. M3smepenue noTeHInanoB MOSBICHUS. HOHOB U OINPECIICHUE ITOTCHIMAIOB NOHU3ALUU U DHEP-TUU
paspeiBa cBsizell. TepmoauHamuueckue wuccienoBaHus. OnpeneseHue NapUUAIbHBIX — JaBJe-HUN
KOMITOHEHTOB I'a30BbIX cMeceil. CBsA3b HOHHOTO TOKA € NapLMAJIbHBIM JIaBJICHUEM Iapa B suelike KHyncena.
OmnpeneneHue TeIUIOTH CyOIUMAaIiH, TETJIOTH PEaKIIUU M KOHCTAHTHI paBHO-BECHUS

IIpakTn4yeckoe 3ansATHE.
1. Meronibl HOHU3AIUH.
2. [TpuMeHeHne Macc-CeKTPOCKOIIHH.
3. Onpezenenrie mapuuadibHbIX 1aBICHUNA KOMIIOHEHTOB ra30BbIX CMECEH.
4. OmnpeneneHue TEIUIOTh CyOIMMaIiK, TEIIOThl PEaKIUU U KOHCTAHTHI PAaBHOBECHSL.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ®usznueckas teopust metoza. [Ipsmast u ooparHas 3aga4uu. [loHsITHE KOPPEKTHO U HE-KOPPEKTHO
ITOCTABJICHHBIX 33/1a4 B MaTEMaTHKE.
2. OOmras XxapaKTeprucTUKa M KiIacCU(PUKAIH METOAOB (CIIEKTPOCKONTUYECKHUE, TU(paKk-IIMOHHEIE,
ANIeKTpUYEcKue u Jp.). HyBCTBUTENBHOCTD U pa3pelaroias crnocoOHOCTh MeTo/1a. XapaKTepUCTHUECKOE
BpeMs Metoza. HTerpaius MeTo10B.
3. Metonbl noHU3aMH (IJIEKTPOHHBIN yaap, POTOMOHU3AIMS, DTIEKTPOCTATHIECKOE HE-OTHOPOTHOE TOJIE,
XUMHUYECKasi HOHU3AITHSA).
4. UouHble TOK 1 ceueHne nonnzauuu. [lorennumanst nosisiaeHus: noHoB. [Ipunuun ®pan-ka-KonaoHa.
BeprukanbHbie 1 aquabaTudecKue IEKTPOHHBIC TTEPEXO/IbIL.
5. THIibl HOHOB B MacC-CIIEKTPOCKOITNH (MOJICKYISIPHBIE, OCKOJIOUHBIC, METAaCTaOUIIbHBIC U IPYTHE).
6. [IlpuHunuanbpHas cxeMa Macc-ciekrpomerpa emmncrepa.
7. BpemsanponeTHslil Macc-ciekTpomeTp. KBagpynonabpHelii Macc-crieKTpoMeTp. Cek-TpoMeTp
HMOH-IIUKJIOTPOHHOTO pEe30HAaHCAa.
8. IIpumenenue macc-cnekTpockonuu. Mnentuduxanus semecrsa. Ponb pazpemenns. Tabnuisl
MacCOBBIX uncen. M3aMepenne noTeHIanoB MosiBJICHUSI MIOHOB M OIPE/IeNICHUE MTOTEH-1IMAIOB HOHU3ALINHI
U DHEPTUHU pa3phlBa CBA3EH.



9. Ilpumenenune macc-criekTpockonuu. OrnpenaeneHie TepMOIMHAMUYECKIX XapaKTEePU-CTUK BEIIECTB U
peaxnuii. D¢ ¢y3nonnas siueiika Knyncena.

Tema 2. TeopeTnueckue 0CHOBBI CIIEKTPOCKONNYECKUX Hccae10BaHnii. MeToasl onpenesieHust
IeKTPUYECKUX TUMOJIbHBIX MOMEHTOB MoJieKyJ. (OIIK-1)

Jlexknus.

[Ipupoga 3IEKTPOMAarHUTHOTO W3JIYUYCHHS, pa3IU4YHble THUIBl €ro B3aUMOJAECU-CTBHS C BEHIECTBOM
(mepuoanYecKUe M3MEHEHUsSI OJJIEKTPUUECKUX W MArHUTHBIX JUIOJIBHBIX MO-MEHTOB). (OCHOBHBIE
XapaKTepUCTUKU U3JIy4eHHUs (YacToTa, JJIMHA BOJHBI, BOJHOBOE uMCIO). CHEKTpbl UCIYCKaHUS,
MOTVIOLIEHUS U PACCESHUSI aTOMOB, HOHOB U MOJIEKYJ1. BaxkHelme Xxa-pakTepucTUKH CIIEKTPaIbHBIX JTUHUI
(monoxxeHue, UHTEHCUBHOCTD, IIUPHUHA).

[TpuHIMnuanbHast cXemMa CIEKTPOCKONMMYECKUX M3MEpEHH B 000 obmactu crekTpa. OCHOBHBIC Y3IIbI
CTMEKTPAJIbHOM YCTaHOBKHU. VICTOYHHMKM 3JIEKTPOMArHUTHOTO W3Iy4YeHHs (Harperbie Tela, ra3opaspsiiHble
WCTOYHUKH, TJIAMEHA, JIa3epbl, PEHTTEHOBCKHUE TPYOKH, Y-u3iydarenn). MOHOXpOMaTH3aIus H3IydeHus,
OJIOK-CXEMBI CIIEKTPOMETPOB, MX KIacCU(PHUKA-LUs (MOHOXPOMATOPHI, MOIMXPOMATOPHI, CBETO(UIBTPEI).
XapaKkTepucTUKa CIEKTPaJbHBIX HPUOOPOB (paspelraromas cuia, JUCHEepCHs, CBETOCWIIA, anmaparHas
¢bynkuus). [puemauku uznydenus (dpororpaduyeckue, Gporoanekrpuueckue, cueT GpoToHoB). OCHOBHBIE
JOCTOMHCTBA U HeAocTaTku (ororpadguueckux u (HoTosrnekTpudeckux AeTekTopoB. IToHATHE O mIymax,
pas3nuy-Hble TUIBI IIyMOB. Perucrpanus oTnenbHbIX (OTOHOB (CUeT POTOHOB).

B3anMoneiicTBue MNOJSPHOM MOJEKYJIbl C 3JIEKTpocTarndeckuMm noseMm. llomspusanus ausiiekTpuka.
Opuenraunonnas nosspuzamust. Dpdexr lrapka. OnpeneneHue IUMOILHOTO MOMEHTa B ra3ax (IepBbIid
metop Jlebast) u pactBopax (Bropoit meron [ebast). [I[pumeHeHne JaHHBIX AJIS OMPEIEICHUS CUMMETPUN U
KOH(opMaIuy MOJIEKyJ. DHEpPreTHKa BHyTPEHHETO BPAIICHUsT KOMILIEKCOOOpa30BaHMUsL.

IIpakTH4eckoe 3aHATHE.
1. Tunel B3aUMOAECICTBUSA MEKTPOMAarHUTHOTO U3JIEYEHUS C BEILIECTBOM
2. [lpyHIMnuanpHas cxema CIeKTPOCKOIUYECKUX U3MEPEHUN
3. B3auMopeiicTBre MOJAPHONU MOJIEKYIIBI € AIEKTPOCTATHYECKUM TTOJIEM.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpupona 31eKTpOMarHuTHOTO U3JIy4E€HUS, Pa3JIMYHbIE TUIIbI €M0 B3aUMOJICHCTBHS C BEIIECTBOM.

2. OcHOBHBIE XapaKTEPUCTUKU U3ITyuyeHUs (4acTOTa, IJIMHA BOJIHBI, BOJTHOBOE 4HUCIO0). CIEKTpPbI
UCITyCKaHMsI, TONJIOIIEHNUS U pacCesHUsl aTOMOB, HOHOB U MOJIEKYJI. BaxkHeine xa-pakTepucTuKu
CIEKTPAJIbHBIX JIMHUH (TIOJI0KEHNE, UHTEHCUBHOCTb, LIUPUHA).

3. Uctounuku BO30YXKICHHUS.
4. luceprupyromui 3I€MEHT.

5. Ilpuemuuku uznyuenus (pororpaduyeckue, porodnekrpuueckue, cuet GoToHoB). OCHOBHBIC
JOCTOMHCTBA M HEOCTATKU (poTorpaduyeckux U HOTOINIEKTPUIECKUX JCTEKTOPOB.

6. [TonsaTre o mrymax, pa3IuyHbIe TUITHI ITYMOB. Peructparnus otaenbHbIX (OTOHOB (cueT (JOTOHOB).

7. Honspuzamust qusiekrpuka. OpuenTtanronHas noispusanus. Ddexr [ tapka.

8. Ompenenenne TUIOJILHOTO MOMEHTA B Ta3ax (mepBbiid Meton Jlebast) u pacTBopax (BTopoit metox Jlebast).
9. Meton MoNeKyaspHBIX MydkoB. DOpMUPOBAHNE MOJEKYISIPHOTO ITyYKa.

10. MeTtop 35eKTpUYECKOrO pe30HaHCa.

Tema 3. MeToabl onpenesieHusi reomeTpun MoJiekys u Bemects. (OIIK-1)
Jlekumus.



Merton BpamarenbHON crekTpockonuu. CxeMa paJnoCneKTpOMETpa. YCIOBUS NOIYUYEHHUS CHEKTpa. THUImbl
crnektpos. [IpaBuna or6opa. OnpeneneHue reoMeTpUYECKUX mapa-MeTpoB MoJieKysl. BoaMoxHOCTH MeTonia
U ero orpaHuueHus. BpamarenpHble crnekTpbl koMmOu-HarmonHoro paccesaus (KP). CroxcoBsl u
anTucTtokcoBbl uHUU KP. Cxema skcnepumenTta. Mcnonp3oBaHue jna3epa. YCIOBHs NOJYUYEHHUS CIIEKTpa.
MarpuuHblif  3J€MEHT JUIOJIBHOTO MoO-MeHTa mepexofa. IlpaBuma orOopa. VYpaBHEHHMS YacTOT
BpamiaresnbHoro  cnekrpa. OmpeneneHue TreOMETPUUYECKHX — IapaMEeTPOB  HEMOJSPHBIX  MOJIEKYII.
Orpannyenue Mertona. ['a3oBast snexTpo-HOrpadus. YpaBHEHHE IOTOKA 3JCKTPOHOB. s IUIOCKHX U
cepryeckux BoiH. PaccessHre 3eKTpoOHOB Ha CchepruuecKoM NMOTEHIMajIe. ATOMHOE paccessHue, paccestHue
KECTKOM MoJieKy-lo. (Cxema »53KCIepuMEHTa. YCJIOBHs MOJIy4eHHs dieKTpoHorpaMMm. CoBMeCTHOE
UCTIOJIb30Ba-HUE Ta30BOH AJEKTPOHOTpapUH M MHKPOBOJIHOBOW CIEKTPOCKOMUH. METOA MOJIEKYISPHBIX
y4koB. POpMUpOBaHUE MOJIEKYJIAPHOTO Iy4Ka. [Ipumepsl raoreHuaoB BTOpOM U TpeTbel rpymni. Merog
NIEKTPUYECKOro pe3oHaHca. OnpeneseHne IUIOIBHBIX MOMEHTOB M CTPYKTYphl TpPYAHOJETYUHMX
COCIUHCHHMN.

IIpakTH4Yeckoe 3aHATHE.
1. OnpeneneHne reOMETPUIECKUX MapaMeTPOB MOJIEKYIL.
2. OnpeneneHye JUIOIbHBIX MOMEHTOB U CTPYKTYPBI TPYAHOJIETYUUX COCTUHEHHM.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. MeTon BpamarenbHo# cieKTpockonuu. Cxema painoCcneKTpoOMETpa. YCIOBHS I0JIy-UEHUS CIEKTPA.
Tumnsl crieKTpoB. BO3MOXHOCTH METOJA ¥ €T0 OIPAaHUYECHUS.
2. Bpamarenbsubie criekTpsl komOuHaoHHOro paccesinus (KP). CtokcoBbl 1 aHTHCTOK-COBBI JinHUK KP.
Cxema skcniepuMeHTa. Vcnonb3oBaHue a3epa. YCI0BUs MOITYYEHHs CIIEKTpa.
3. l'a3oBas snexTpoHorpadus. YpaBHEHHE MOTOKA IEKTPOHOB. [t IIIOCKUX U cepr-4yecKux BOJH.
Cxema sKCnepUMEHTa. YCIOBHS MOIYYEHHS IEKTPOHOIPAMM.

4. CoBMECTHOE HUCIOIB30BaHUE TA30BOM IMEKTPOHOrpapUn M1 MUKPOBOIIHOBOM CIIEKTPO-CKOIHH.

Tema 4. MeTonasbl koJiedaresbHOM ciekTpockonuu. (OIIK-1)
Jlexknus.
KBaHTOBOMEXaHMYECKHI TOIXOJ K OIMCAaHMIO KosiebaTelbHbIX CcHekTpoB. Kiaccmueckas 3amada o
KoJeOaHUsIX ~ MHOTOAQTOMHBIX ~ MOJIEKYJI.  AHalIM3  HOPMajJbHBIX  KOJNEOAHWUH  MOJEKYJIbl IO
sKkcnepuMeHTanbHbIM JaHHbIM. Conocrasinenre MK u KP criekTpoB u BBIBOJBI O CUMMETPUHU MOJIEKYJIBI.
HaxoxieHne CUIIOBBIX MOJIEH M MPOOJIeMBbl MX HEOIHO3HAaYHOCTH. [Ipu-MeHeHne MeTooB KojeOaTeabHOM
cnektpockonuu B xumuu. Texnuka u Meromuku MK wu KP cnekrpockonuu. Amnmaparypa WK
CIEKTPOCKONMHU, TPO3pauHble Marepuajbl, MpurorosieHne oobpasuoB. Mertox HIIBO. Amnmaparypa
cnekrpockornuu KP, mpenmyiecTBa ga3epHbIX HCTOY-HUKOB BO30YXKICHUS.

Y@ cnekrpockonus. IMUCCUOHHAsA YD CIIEKTPOCKONUS KaK METOA MCCIEN0BAaHUS JBYX-aTOMHBIX MOJIEKYJI.
OmnpeneneHne MOJIEKYISIPHBIX MTOCTOSHHBIX. AGCOPOLIMOHHAS CIIEKTPOCKO-TIHS B BUAUMON 1 YO o0nacTsx
KaK METOJ| MCCIIEJOBaHUS ANIEKTPOHHBIX CIIEKTPOB MHOIOAaTOM-HBIX MOJIEKyd1. [IprMeHeHue CIeKTpoB
MOIIOUICHUST B XHMHMU. TeXHMKa ¥ METOAMKAa 53MHUCCHOH-HOM U aOCOpOIMOHHOW CIIEKTPOCKOIINH,
amnmaparypa, HccieayemMble  00paslbl, UyBCTBUTEIb-HOCTb  METOJOB. MeTonbl  pEeHTTeHOBCKOU
¢doroanekTpoHHON U oxe-criekTpockonuu. CpaBHenne merofga @OC M pEeHTTeHOBCKOW CHEKTPOCKOIHUH.
Omnpenenenne XUMHYECKHUX 3JIEMEHTOB U SHEP-

TMU CBSI3U SJIEKTPOHOB Ha BHEIIHUX M BHYTPEHHHUX 000J04YKax atoMoB. OCOOEHHOCTH SKCIEpU-MEHTa U
BO3MOXHBIEC IPUMEHEHHS] METOIOB B XUMHHU, UX OTPaHUYCHUS.

IIpakTH4eckoe 3aHATHE.

1. AHamM3 HOpMaJIbHBIX KOJIEOAaHUH MOJICKYITBI TIO SKCTIEpUMEHTaNbHBIM aHHbIM. Como-crasinenue UK u
KP criekTpoB 1 BBIBOJIBI O CHMMETPUH MOJIEKYJIbI.

2. [TpuMeHeHue CIEKTPOB MOIVIOMICHUSI B XUMUHU.

3. OHpeI[eHeHI/Ie XUMHUYCCKHUX DJIEMCHTOB U :-)HepFI/II/I CBsi3U 3HeKTpOHOB Ha BHCIIHUX U BHYTpeHHI/IX
000JI0OYKAaX aTOMOB.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1. KBaHTOBOMEXaHUYECKHI MOAXO]] K OMUCAHUIO KoebaTebHbIX CrIeKTpoB. Kiaccuue-ckas 3amgaga o
KOJIEOAHUSX MHOTOATOMHBIX MOJICKYIL.



2. AHanu3 HOpMaJbHBIX KOJIeOaHUH MOJIEKYJIbI IO SKCTIEPUMEHTANbHBIM JaHHbIM. Cormo-craBienue UK u
KP criekTpoB ¥ BBIBOZIBI U CUMMETPHUH MOJIEKYJIBI.

3. IlpumeHeHue METOOB KojebaTebHOM crieKTpockonuu B xuMmun. Texanka u metoau-ku UK u KP
cnekrpockonuu. Anmnaparypa UK cnexrpockonuu, mpo3padyHble MaTepualbl, MPU-TOTOBICHHE 00Pa3IIoB.
4. YO cniexktpockonusi. IMUCCUOHHASE YD CEKTPOCKONUS KaK METO/ UCCIIEIOBAHMSI IByXaTOMHBIX
Mosiekya. OrnpenenaeHre MOJIEKYJIIPHBIX IT0CTOSHHBIX.

5. AGcopOIOHHasT CHEKTPOCKONHS B BUAUMOM 1 YD 001acTsIX Kak METOJ MCCIeI0BA-HUS AIIEKTPOHHBIX
CIEKTPOB MHOTOATOMHBIX MOJIeKy1. [I[puMeHeHNe ClIEKTPOB MOMIOIIEHUS B XUMHH.

6. TexHuka 1 METOIMKA SMUCCHOHHON M aOCOPOIIMOHHON CIIEKTPOCKOIHH, aniapaTypa, ucciaeryeMble
00pa3ibl, YyBCTBUTEILHOCTH METO/IOB.

7. MeToabl peHTTEHOBCKOM (POTOAIEKTPOHHON M 0XKe-CIIEKTPOCKOIHUH.

8. Cpasuenne merona ®IC u peHTIreHOBCKOM CrieKTpockonuu. OnpeneneHue XUMUYe-CKUX AIEMEHTOB U
SHEPIUU CBSI3U NEKTPOHOB HA BHEIIHUX M BHYTPEHHUX 000sI0uKkax aToMOB. OCOOEHHOCTH SKCIIEpUMEHTA
Y BO3MOXKHBIEC IPUMEHEHUSI METONOB B XUMHHU, UX OTPAaHUYECHUS

Tema 5. MeToabl HCCJIEIOBAHUS ONTHYECKH AKTUBHBIX BemecTB. (OIIK-1)
Jlekumus.

Hucnepcus ontuueckoro Bpamenus (JIOB). Kpyrosas monspuzamus iyda cBe-Ta. BpalieHue miockoCTH
MOJIIpU3alUU  [UIOCKONIOJSIPU30BAHHOIO CBETA. YCJIOBHMS BpAIIECHHs IJIOCKOCTH mnonspuzanuu. Cxema
skcnepuMeHnTa. [IpuMeHenre kK 3yuyeHuIo KOHPUTrypauuy U KOHGOpMAaIK ONTUYECKH aKTUBHBIX BEILIECTB.
Onrtuyeckuii kpyrooir nuxpousm (KJI). YpaB-HeHHe MOTJIOMIEHUS CBETA. DJUIMITHYECKAs TMOJISIpU3AIUS
cBera. 3aBucUMOCTh ontuueckoro KJ[ ot mmunbl Bomubl. Cxema m3mepenuit KJ[. OGmacte npuMeHeHHUsS B
CTEPEOXUMHUU U DIEKTPOHHOM CTPOCHHMM OINTHYECKM aKTUBHBIX BemecTB. CpaBHEHHE € JucCHepcuen
ONTUYECKOTO BpalieHus U YO CeKTpOCKOMHUEH.

IIpakTnyeckoe 3ansATHE.

1. IlpuMeHeHre AUCTIEPCUH ONTUYECKOTO BPAILIEHHs K U3yUYEHHUIO KOHPHUTypaIy U KOH-hopMaruu
ONTUYECKU aKTUBHBIX BELIECTB.

2. O61acTh NPUMEHEHHUS ONTHYECKOTO KPYTOBOTO JUXPOU3Ma B CTEPEOXUMHUU H AIEK-TPOHHOM CTPOCHHUH
ONTUYECKU aKTUBHBIX BELIECTB.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Qucnepcust ontuaeckoro BpamieHus (JIOB). Kpyrosas nonsipuzanus iyda cBeta. Cxema dKCIIEpUMEHTA.
[IpumeHeHne K U3y4eHUI0 KOHPUTYpaLUU U KOH(GOpPMAIIMN ONTHYECKU aKTUBHBIX BEILIECTB.
2. Ontuueckuii kpyroBoit nuxpousm (KJI). YpaBHeHHe MOTIONIEHUS CBETA. DITUNITHYE-CKas TIOJISIPU3ALIHS
cBera. 3aBucuMocTh ontuueckoro K/ ot nnmunsl BoiaHbl. Cxema nzmepenunii K/I.

Tema 6. MarneroxuMu4yecKue u JIeKTpoonTuieckue metoanl ucciaenqopanus. (OIIK-1)
Jlexknus.

IloBeneHne BemiecTBa BO BHEIIHEM IIOCTOSIHHOM MAarHUTHOM IHosie. MarHuTHas MHAYKLUS, MarHUTHas
NPOHHUIIAEMOCTh M MarHUTHas BOCHPUUMYMBOCTH BemiecTBa. [lpupona sBieHuid aua-, mapa-, (eppo-
¢beppumarseTuzma. MarHuUTHbIE CBOWCTBAa HEOPTaHUYECKHX CO-CAMHEHUH M KOMILJICKCOB ITEPEXOIHBIX
MeTaioB. PeneeBckoe paccesnue u a¢dext Keppa.

I'maBHBIE 3HAUCHHS MOJSPU3YEMOCTH XUMHUECKUX cBszeil. Dddexkr Dapanes U MarHUTHBIA JU-XPOH3M.
Cxema sxcniepuMeHTa. IIpuMeHenne B XUMHUH.
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Merton SAMP, ¢usudeckue ocHOBHI siBieHUs. CHSATHE BBIPOXKIICHHS CIIMHOBBIX COCTOSIHUM B MOCTOSIHHOM
MarHuTHoM none. YcinoBue SIMP. 3aceneHHOCTh YpOBHEW SHEpruu, HachIIEHHE, PEAKCAlMOHHbIE
IIPOLIECCHl U IIMPHUHA CUTHaANIA. XMMHWUYECKUN CABUI U CIIMH-CIIMHOBOE pac-LieIuieHue B crekrpax SIMP.
OTHOCHUTENBHBIH XMUMHMUYECKUM CIBUI, €r0 OINpEAEICHUE M HCIOJb-30BaHUE B XUMUHU. CIUH-CIIMHOBOE
B3aUMOAEHCTBUE siAep, ero npupoaa. Ananus cuekrtpoB SIMP. IIpoToHHbIil MarHuTHBIN pe3oHanc SIMP Ha
13C u ppyrux sapax. Meron nBoiiHoro peszo-Hanca. IIpumenenue cnexktpoB SAMP B xumuun. Texnuka u
METOIMKA IKCIepuMeHTa. M3ydeHue ObICTPO MPOTEKAIOUINX MPOIECCOB. XUMUUECKas MONspU3anus saep.
brnok cxema cnextpomerpa SAMP, Tunsl ciekrpomeTpoB. Xapakrep o0pa3uoB. CpaBHenue metona SIMP ¢
OPYTHUMH METO-JaMH, €ro JOCTOMHCTBA M orpanuueHus. Merox OIIP, ero nmpunnunst. YcnoBus OIIP.
g-®akTop U ero HazHaueHue. CBepXToHKoe paciuersieHre curHana JIIP npu B3auMoaeicTBuM ¢ OHUM U
HECKOJIBbKUMHU snpamu. ToHkoe paciuervienue. [llupuna nuuuii. Ilpunoxenue meroma OIIP B xumum.
Meton SKP. B3aumozeiicTBue «KBagpyIHOJIbHOIO» sJpa € HEOAHOPOAHBIM D3JIEKTPUUE-CKUM IIOJEM.
I'paguent nons Ha siape. KBagpynoabHble YPOBHU 3HEP-TUU NIPU aKCUAIbHON cuMMeTpuu nois. [lapamerp
accuMeTpuu moins ¥ ypoBHH 3Hepruu. IIpunoxenue meroma SIKP u ero BozmoxnocTH. OCOOEHHOCTH
skciepumenta. SII'P.  y-Pesonanchas spepHast Qayopecuen-mus. Oddexr Meccbayspa. DHepruu
HCIIyCKAaeMbIX U IIONIOIIAEMBIX Y-KBAaHTOB. JlONMILIEPOB-CKOE YyIIMpeHUEe W dHeprus ornadu. IIponenypa
MOJIYYEHUS] Y-PE30HAHCHBIX CIIEKTPOB. XUMUYE-CKUN (M30MEpHBI) cIBUT. BO3MOXHOCTH TpPUMEHEHUs
AI'P B XMMHUM ¥ OrpaHUYEHU

IIpakTH4Yeckoe 3aHATHE.
1. CpaBHenue metoga AMP ¢ npyrumu MeToiaMmu, €ro JOCTOMHCTBA U OrPaHUYEHHUS.
2. Ilpunoxenue merona I1IP B xumumu.
3. Ilpunoxenue metona AKP u ero BO3MOKHOCTH.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. IToBeneHune BelecTBa BO BHEIIHEM ITIOCTOSSHHOM MArHUTHOM Tojie. MarHuTHasi MH-TyKLHsI, MarHUTHAs
MIPOHUIIAEMOCTh U MarHUTHAs] BOCIPUMMYHUBOCTh BEIIECTBA.
2. Ilpupona siBneHuii qua-, mapa-, peppo- peppumarseTuzmMa. MarHuTHbIE CBOWCTBA HE-OpPTraHUYECKUX
COEIMHEHUI 1 KOMIUIEKCOB MEPEXOAHBIX METAJIIOB.
3. PeneeBckoe paccesinue u addext Keppa. [maBHBIE 3HaYCHHS TOISAPU3YEMOCTH XUMH-UYECKUX CBSI3CH.
Oddexr Dapaness u MarHUTHBIN auxpon3M. Cxema sxcniepuMenTa. [IpuMeHeHne B XUMHH.
4. Meton SIMP, dusndeckre ocHOBBI siBJieHUs. CHATHE BBIPOXKICHHS CITMHOBBIX COCTOSI-HUH B
MOCTOSSHHOM MarHUTHOM noJie. YcinoBue SAMP. 3aceneHHOCTh ypOBHEHN S3HEPTUH, HACKI-IIICHUE,
penakcalMoOHHbIE MPOLECCHI U IIUPUHA CUTHAJIA.
5. XUMHMUYECKHIl CIBUT U CIIMH-CIIMHOBOE pacuiemieHue B cnekrpax SIMP. OTHocuTenb-HbII XUMUYECKUN
CIBUI, €r0 ONpe/IeICHUE U UCIIOIb30BaHNe B XUMUU. CIIMH-CIIMHOBOE B3aU-MOJICUCTBHE SI/IEp, €r0
npupoza.
6. Ananu3s cnektpoB SIMP. [Ipotonnsiit MarauTHbIl pe3oHanc AMP Ha 13C u npyrux sapax. Meron
JIBOMHOTO PE30HAHCA.
7. Tlpumenenue cnektpoB AMP B xumun. TexHuka u MmeTonuka skcrepumenTa. biok cxema
cnekrpometpa AMP, Tunsl criekrpomeTpoB. Xapakrep obpasnos. Cpaaenue metona AMP ¢ npyrumu
METOJIaMH, €r0 JOCTOMHCTBA U OTPAaHUYECHUSI.
8. Merton JIIP, ero npunnunel. Yenosus JIIP. g-dakrop u ero HazHaueHue. CBEPXTOH-KOE pacIlEIICHUE
curana JIIP npu B3auMonecTBUM ¢ OJHUM U HECKOJIbKUMU sijpaMu. ToH-koe paciuervienue. llupuna
muauil. [Ipunoxenue merona JOI1P B xumuu.
9. Meton AKP. BzaumoselictBue «KBagpynoabHOTO» siapa ¢ HEOJHOPOIHBIM JIEKTPUUE-CKUM MOJIEM.
I'panuent nons Ha sape. KBaapynosnabHele ypOBHHM 3HEPIUU IIPHU AKCUAIBHOW CUM-METPHUH TTOJIS.
10. IMpunoxenune metona SIKP u ero Bo3amokHoct. OCOOEHHOCTH SKCIIEPUMEHTA.
11. AT'P. y-Pe3onancHas sinepHas gayopectenuus. pdexr Meccbayspa. DHEPTUN HC-TTyCKAaEMbIX U
MOIIOLIAEMBIX Y-KBaHTOB. [{oNIuiepoBCKOe YIIUPEHUE U SHEPTUSl OTIAuu.
12. IIpouenypa noxyyeHus y-pe30HaHCHBIX CIIEKTPOB. XUMUUYECKUH (M30MEpHBIN) cABUT. BO3MOXKHOCTH
npuMmeHeHusd AP B xumuu u orpaHuyeHus.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA



4.1. Pactipenenenue 0amios:

5 cemecTp
rocemaemMocts — 10 0ayuioB
TEKYILHI KOHTpOsb — 70 6amioB
KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl
npeMuanbHblie 6amisl — 10 6anos

Pacripenenenne 6aioB 1mo 3aJaHusIM:

TC
MbI

Hazpanue tembl | Dopmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
/ B/ y9eOHOW |TEKyIIero | Koi-BO

paboThI KOHTpois | Oamios
/ cpe3sl

Ousnueckue | Tectupos 10 Pemenne Tecta u3 10 Borpocos. I1o 1 6amry 3a mpaBUILHBIN OTBET.
MOJIENIA aTOMOB aHue
¥ MOJICKYIL.
MeTtonsl
OTIpe/IeTICHHS
(hU3HUECKUX
CBOICTB.
MeTtonsl
MAacC-CIIEKTPOCK
OTIHH.

Teopernueckue | Tectupon 10 Pemenne Tecta u3 10 Borpocos. I1o 1 6amry 3a mpaBUILHBIN OTBET.
OCHOBBI aHue
CHEKTPOCKOITNY
€CKHX
HCCIEI0BAaHUM.
MeTtonsl
OTIpe/IeTICHHS
ANMEKTPUIECKUX
JUTIOBHBIX
MOMEHTOB
MOJIEKYJI.

MeTtonsl TecTupon 10 Pemenne Tecta 3 10 Bonpocos. [1o 1 6amry 3a mpaBUIBHBIN OTBET.

onpenecieHus | aHue(KOH

TeOMETPUHU TPOJILHBI
MOJIEKYJI U i cpe3)
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BCIICCTB.

KOJIJIOKBH
™M

15

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 156amios:

11-15 0a/ioB  BBICTAaBISIETCA, €CJIM CTYAGHT OOHapyXWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

5-10 GamIoOB BBICTABISETCSA, €CIU CTYIEHT OOHAPYKHUI JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

2-4 6anyoB: CTYyAEHT MOKa3bIBaE€T HE AOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MpU-BIEKAIOTCSL HEJOCTAaTOYHO Beckue. Ha mocraBneHHBIE BOMPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HAHUA

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

MeTtonas!
KoJIe0aTeIbHON
CHEKTPOCKOIIUH.

Tectupos
aHue

10

Pemenne tecra u3 10 Bonpocos. I1o 1 Oanny 3a npaBUIBHBIN OTBET.

MeToasl
HCCJIETOBAHUS
OINTHYECKHU
AKTUBHBIX
BCIICCTB.

Tectupos
aHue

10

Pemenne tecta u3 10 Bonpocos. I1o 1 Oanny 3a npaBUIEHBIN OTBET.

MarseToxuMud
€CKHUe u
3IEKTPOONTUYEC
KH€ METOJIBI

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Pemenne tecta u3 10 Bonpocos. [1o 1 Oanny 3a npaBUIEHBIN OTBET.

12
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KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 156amios:

11-15 0a/ioB  BBICTAaBISIETCA, €CJIM CTYAGHT OOHapyXWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

5-10 GamIoOB BBICTABISETCSA, €CIU CTYIEHT OOHAPYKHUI JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

2-4 6anyoB: CTYyAEHT MOKa3bIBaE€T HE AOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MpU-BIEKAIOTCSL HEJOCTAaTOYHO Beckue. Ha mocraBneHHBIE BOMPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HAHUA

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

ITocemaeMocThb

10

10 6ayutoB - 100% mocemnaeMocTb

8. IIpemMuansHbIe OaITHI

10

IIpEMHAJIBHBIC OasIe MOTyT OBITh HAYMCIICHBI 3a IMOCTOAHHYIO
AKTUBHOCTDH Ha MPAKTHYCCKUX 3aHATUAX

9. |WunuBunyanbHBIC 3a1aHUS,

C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

50

CTYACHT MOXKCET MNPCAOCTAaBUTL BCC 3aJlaHUA TCKYIICIO KOHTPOJA U
KOHTPOJIbHBIC CPE3bI

10. Hroro 3a cemectp

100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

wkaie. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6aiuioB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KO/UVIOKBUYM

Tema 3. MeToabl onpeeneHusi TeOMETPUU MOJIEKYJT U BELIECTB.

13



1. ®usnueckas teopust merona. [Ipsimast u obparnas 3agaun. [loHATHE KOPPEKTHO U HEKOPPEKTHO
IIOCTABJICHHBIX 33/1a4 B MaTCMaTHKE.

2. OOmias xapakTepuCcTHKa M KJIacCH(PUKALUSA METOJOB (CIIEKTPOCKOIUYECKHE, AU(PaKIIHOHHBIE,
ANEKTPUYECKHUE U Ap.). HyBCTBUTENBFHOCTD U pa3peliaolas CrioCoOOHOCTh METoa. XapaKTepUCTHUECKOE
BpeMs MeTozia. MIHTerpamnus MeTooB.

3. MeTtonbl noHU3aLUU (3JEKTPOHHBIN yAap, pOTOMOHU3ALNS, JIEKTPOCTATHIECKOE HEOAHOPOAHOE TI0JIE,
XUMHYECKasi HOHU3Au).

4. Honnsble TOK U ceyeHrue nonnzanuu. [lorennumanel nosisnenust oHoB. [Tpunuun ®dpanka-Kongona.
Beprukanbabie 1 aguadarudecKue IeKTPOHHBIC TIEPEXO/Ibl.

5. Tunsl HOHOB B MacC-CHEKTPOCKONUH (MOJIEKYJISIPHBIE, OCKOJIOYHbIE, METACTA0MIIbHBIE U JPYTHE).
6. [IpuHuMnuanpHas cxema Macc-crieKkTpomerpa Jlemmcrepa.

7. BpeMsinponeTHblid Macc-ciekTpoMeTp. KBagpynonbHblid Macc-cieKTpoMeTp. CIEKTPOMETP
MOH-LUKJIOTPOHHOTO PE30HAHCA.

8. Ilpumenenune macc-cnekrpockonuu. Maenarudukanus BemecTBa. Poib paspemenns. Tabmuibt

MacCCOBBIX YHCCEII. I/I3MepeHHe IMMOTCHIIMAJIOB MOABJIICHHUA HOHOB U OIPECACICHUEC ITOTCHINAJIOB HOHU3AllUuN U

SHEPIruM pa3pbiBa CBS3EH.

9. Ilpumenenune macc-criekTpockonuu. OnpeneneHie TEpMOIMHAMUYECKIX XapaKTEPUCTHK BEIIECTB U
peaxuuii. D¢ ¢y3nonnas siueiika Knyncena.

10. Ilpupozaa 3neKTpOMAarHUTHOTO U3YUYEHUS, Pa3JIUUHbIE TUIIBI €TO B3aMMOAECUCTBHS C BELIECTBOM.

11. OcHOBHBIC XapaKTEPUCTUKHU U3TydeHHsI (YACTOTA, JUTMHA BOJIHBI, BOTHOBOE YHCIO). CIIeKTphI
MCITyCKaHMsI, OTJIOIIEHUS U PacCesHUs aTOMOB, HOHOB U MOJIEKYN. BaxkHelne xapakTepucTuku
CHEKTPAJIbHBIX JIMHUHN (TIOJ0)KEHNE, UHTEHCUBHOCTbH, LIUPUHA).

12. VicTrounuku BO30YKICHUS.

13. lucneprupyrommii 3JIeMeHT.

14. ITpuemuuku uznyuenus (pororpadudeckue, GoToanekTpuueckue, cdet GoroHoB). OCHOBHBIE
JOCTOMHCTBA U HEJOCTAaTKH (PoTorpapuueckux u (POTOINEKTPUIECKUX JETEKTOPOB.

15. lonsTre 0 MIymMax, pa3InyHble TUIBI IIyMOB. Perucrpanus otaeabHbIX (POTOHOB (CUET (POTOHOB).
16. [Monspuzarus audnekrpuka. OpueHtanuonHas nossipuszanus. Dddekr [lrapka.

17. Onpenenenue JUMOILHOTO MOMEHTA B Ta3zax (nmepBblii Meton JlebGas) u pacTBopax (BTOPOH METO[
Jlebas).

18. MeTon MONEKyISpHBIX My4YKkoB. POopMHpPOBaHUE MOJIEKYIISIPHOTO ITy4Ka.

19. MeTtop 35eKTpUYECKOr0 pe30HaHCa.

cobeceqoBaHue, ONPOC

Tema 6. MarHeTOXMMHYECKHUE U DIICKTPOONTHYECKUE METOBI UCCIICIOBAHMSI.

1. MeTon BpamarenbHOM cieKTpockonuu. Cxema paiuoceKTpoMeTpa. YCIOBUS MOIY4YEHHs CIIEKTpa.
Tumnsl criekTpoB. BO3MOXHOCTH METOZA U €70 OIPAHUYECHHS.

2. BpamarenpHbie ciekTpbl kKomOuHaoHHoro paccesaus (KP). CtokcoBbl u aHTHCTOKCOBBI JTiHUN KP.
Cxema sxcniepumenTa. Mcnonb3oBanue azepa. YCI0OBUSA MONTYYEHUS CIIEKTPA.

3. I'a3oBas snekTpoHOrpadus. YpaBHEHHE MOTOKA SIEKTPOHOB. [l IIOCKUX U ChepruueCcKHX BOJH.
Cxema SKCIEpUMEHTA. YCIIOBHUS MOyYEHUS IEKTPOHOTPaMM.

4. COBMECTHOE HCIIOJIb30BAHUE T'a30BOM 3NEKTPOHOTpadUU M MUKPOBOIHOBOW CIIEKTPOCKOTIHH.

5. KBanTOBOMEXaHMYECKHI IMTOAXO] K OMTMCAHUIO KOoJIeOaTebHBIX ClIeKTpoB. Kimaccuyeckast 3aa4a o
KOJIEOAHUSX MHOTOATOMHBIX MOJICKYIL.

6. AHanmu3 HOPMaJIBHBIX KOJICOAHUI MOJIEKYJIBI IO SKCIIEpUMEHTaIbHBIM AaHHbIM. Comocrtasnenne UK u
KP cniekTpoB ¥ BBIBOJIBI I CHMMETPHH MOJICKYJIBI.

7. TlpumeHeHne METO/IOB KoJieOaTeIbHON CIIeKTpockonuu B xumuu. Texauka u metoguku UK u KP
cnektpockonuu. Anmaparypa UK cnekrpockonuu, mpo3padHble MaTepuaibl, TPUTOTOBICHUE 00pa3IIoB.
8. YO cnekrpockonusi. IMUCCUOHHAS YO CIIEKTPOCKONUS KaK METOJ UCCIEAOBAHUS IBYXaTOMHBIX
Mosiekynn. OnpenesieHne MOJICKYISIPHBIX TTOCTOSIHHBIX.

14
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9. AGcopOIMOHHAs CTIEKTPOCKOMHS B BUIUMON 1 YD 00IacTsIX Kak METOJ UCCIIEAOBAHUS IIEKTPOHHBIX
CHEKTPOB MHOTOATOMHBIX MOJieKy. [I[puMeHeHre CIEKTPOB MOMIOIMIEHHS B XUMUH.
10. TexHuKa ¥ METOAMKA SMUCCUOHHON 1 aOCOPOIIMOHHOM CIIEKTPOCKOINH, annaparypa, UCCIeyeMble
00pa3ibl, YyBCTBUTEIHLHOCTH METO/IOB.
11. MeTtozp! peHTTeHOBCKON (POTOIEKTPOHHON M 03KEe-CIIEKTPOCKOITUH.
12. CpaBuenue meronga ®IC u peHTIeHOBCKOM CIIEKTpOoCKonuU. OnpeieleHne XUMUYECKUX 3JIEMEHTOB U
SHEPTHUH CBSI3U DJIEKTPOHOB HAa BHEIIHUX U BHYTPEHHUX 0005104Kkax aToMOB. OCOOEHHOCTH IKCIIEpUMEHTA
1 BO3MOXKHBIE€ IPUMEHEHNSI METOJIOB B XUMUU, UX OIPAaHUYCHUS.

13. ucnepcus ontuueckoro Bpaiienus ({OB). Kpyrosas nonspusanus nyda ceera. Cxema
sKcriepuMenTa. [IpuMeHeHne K u3y4yeHno KOHQUTypauuu 1 KOH()OpMaIUK ONTHYECKH aKTUBHBIX
BEIIECTB.

14. Ontrueckuit kpyrooit quxpousm (KJI). YpaBaenue mnormomieHus cBeTa. DJUTMNTHIECKAs TMOJISIpU3aIis
cBera. 3aBucuMocTh ontuyeckoro KJI ot nnuubl BoinHbl. Cxema nsmepenuid K/I.

15. IloBenenue BeliecTBa BO BHEITHEM MOCTOSHHOM MarHMTHOM Tojie. MarHuTHas MHAYKIUS, MarHUTHas
MIPOHHUIIAEMOCTh ¥ MAarHUTHAs BOCITPUMMYHBOCTH BEIIECTBA.

16. Ilpupona sBieHuii nua-, mapa-, hpeppo- heppumaraeTusMa. MarHuTHBIE CBOMCTBA HEOPTraHUYECKHUX
COETMHEHHH U KOMILJIEKCOB MEPEXOAHBIX METAJIIOB.

17. Peneesckoe paccestaue u 3pdext Keppa. [maBHbIC 3HaUCHHS TOISIPU3YEMOCTH XUMHUYECKHX CBSI3EH.
Dddext Dapaness 1 MarHUTHBIN AuXpou3M. Cxema 3kcriepuMeHTa. [I[puMeHeHne B XUMUH.

18. Meton SAIMP, dbusudeckue OCHOBHI siBieHUS. CHATHE BHIPOXKICHUS CTUHOBBIX COCTOSTHUH B
MOCTOSSHHOM MAarHuTHOM noJie. Ycinoue SIMP. 3aceneHHOCTh YpOBHEHM S3HEPTHH, HACBIIICHUE,
penaKcalMoOHHBIC MPOIECCHI M MIUPHUHA CUTHAJIA.

19. XumMuueckuil cIBUT U CHMH-CIIMHOBOE paciuernseHue B criekrpax AMP. OTHocuTenbHbIN XUMUYECKUN
CZIBMI, €TO ONPEACICHUE U UCII0Ib30BaHuE B XUMUU. CIIMH-CIIMHOBOE B3aUMOJEICTBHE 1P, €r0 NpUpoaa.

20. Ananu3s cnektpoB SIMP. [Ipotonnsiit MarauTHbIN pe3oHanc AMP Ha 13C u npyrux sapax. Meron
JIBOMHOTO PE30HAHCA.

21. Ilpumenenue cnekrpoB AMP B xumun. TexHuka u MmeTonuka skcrepumMenTa. biok cxema
cnekrpomeTpa AMP, Tunel criekrpomeTpoB. Xapakrep obpasnos. CpaBaenue metona AMP ¢ npyrumu
METOJAaMH, €ro TOCTOMHCTBA U OTPaHUYECHHUS.

22. Meron OIIP, ero npunnunel. Yenosus JIIP. g-dakrop u ero HazHaueHre. CBEPXTOHKOE paclIeI/IEHUE
curHana JIIP npu B3aumozaelcTBUY ¢ OJHUM U HECKOJIbKUMU sipaMu. ToHkoe paciuerienue. [lupuna
munuil. [Ipunoxxenue merona OI1P B xumuu.

23. Meton AKP. BzaumoaencTBrue «KBagpynoabHOTO» siApa ¢ HEOJIHOPOIHBIM JIEKTPUUYECKUM TTOJIEM.
I'papuent monst Ha siape. KBaapynoiasHble YPOBHHM SHEPTHUH NPH aKCHATBHOW CUMMETPHH TTOJIS.

24. ITpunoxenue metona SIKP u ero Bo3amokHocTH. OCOOCHHOCTH SKCIIEPUMEHTA.

25. ST'P. y-Pe3onancHas sipepHas ¢uyopecuenius. dddexkr Meccbayspa. DHEprun UCIyCKaeMbIX U
MIONJIOIIAEMBIX Y-KBAHTOB. JIONIIEPOBCKOE YIIMPEHNUE U SHEPTHS OTJAuU.

26. Ilpouenypa nomyyeHus y-pe30HAHCHBIX CIIEKTPOB. XUMUUYECKUH (M30MEpHBIN) cABUT. Bo3aMoxHOCTH
npuMeHeHusd AI'P B xumuu u orpaHudYeHus.

TecTupoBanme

Tema 1. ®uznveckre MoJeIM aTOMOB U MOJIEKYJ. MeTo/Ibl onpeienieHus: GU3nuecKux cBOMCTB. MeToabl
MacC-CIEKTPOCKOIINH.

1. Uto moHmMaroT moa (GU3NIeCKUM METOAOM HCCIIETOBaHUS?

a. BKCHepI/IMeHT 1o B321HMOI[CI>1CTBHIO BCIICCTBA C II0JIEM, I/I3Hy‘-IeHI/IeM MW ITIOTOKOM 4YaCTHUI,
b. MeTO/IBI, OCHOBAHHBIC HA PACCESTHUH M3TyUCHUS,

C. M€TOABI, OCHOBAaHHBIC Ha ITOITIOIICHUHN I/I3J1y‘IeHI/I$I;

d. SKCTIEpUMEHT 110 B3aMMOICHCTBUIO M3TYyUEHHUS C TTOJIEM MM TTOTOKOM YaCTHII.

2. PeHTreHOBCKHE JIyYH paCCEUBAIOTCS:



a. JIEKTPOHAMH aTOMOB M MOJICKYIT;
b. 2MEKTPUYCCKHUM TTOJIEM, CO3/IaBACMBIM SIIPAMHU U 3JICKTPOHAMHU;
C. SIIEPHBIMU CUIIAMU;

d. MAarHUTHEIM MOJIEM.

3. CTOKCOBBIE NTEPEXOBI — 3TO

a. Mepexo/bl, KOT/a YacToTa pacCesHHOTO U3TyUEHUs YBETMUUBACTCS U MOJIEKyJIa MEPEXOAUT MO
BO3/ICHCTBHEM HM3JTyUeHHUs Ha 00Jiee BEICOKHUI PHEPTETUIECKUN YPOBCHB;

b. NEPEX0Abl, KOraa 4acTora paCCCAHHOI0O U3JIYUYCHHSA YBCIIMYUBACTCA WU MOJICKYJa IEPEXOAUT IIOI
BOSHGP'ICTBPICM HU3JTy4YCHHA B Ooyiee HH3KOE OHEPIreTUHYCCKOC COCTOSAHUC,

C. TIepexobl, KOTrJa YacToTa PacCesHHOTO U3TyYeHUs] YMEHBIIAeTCsl U MOJIEKYJIa MePEXOIUT MO/
BO3JICHCTBHEM H3JTy4eHUs Ha 0OJiee BHICOKUI YHEPTETUICCKUIA YPOBCHB;

d. KOorga OCHOBHAA 4aCTh PaCCECAHHOI0 MOJICKYJIaMU U3JIYUCHUA HE COXPaHACT 4aCTOTYy MaJaroniero
HU3TYy4YCHUH.

4. IHTEHCUBHOCTH CHEKTPAIBHOMN JIMHUU ONPEACIISIETCS BBIPAKEHUEM:
a. Ikr = NkAkrvkr;

b. Ikr = NkAkrhvkr;

c. Ik = NkAkhvk;

. I =NkAhvkr.

[oN

5. MUKpPOBOJHOBBIE CIIEKTPHI U3y4alOTCsl B OCHOBHOM KakK CIIEKTPBI:
a. TOJIOIICHHS;

b. paccesiHus;

C. UCITyCKaHUS

6. CootHotuienue e bpoilnis 3anuceiBaeTcsl B BUJIE:

a. A=h/mv; b.A=h/mv2;

c.A=h2m; d. A= /mv.

7. KoncranTa bonbiimMaHa paBHa:

a. 6,62-10-34 Ix-c;

b. 1,38 -10-23 JIx/k;

c. 2,99 -108 M/c;

. 1,6 -10-19 JIx.

8. Ilog mpsiMoii 3a1aueii (HU3MUECKOTO METO/Ia UCCIIEAOBAHUS TOHUMAIOT:

[oN

a. ompeiesicHue U3MEHCHHH ITOJISA, N3TYUYCHHS MM TIOTOKA YaCTHII ITOCJIC B3aMMOJICHCTBHS C BEIICCTBOM,
0071a/TafOIIMM COBOKYITHOCTBIO (PM3MYECKUX CBOMCTB;

b. OIpPEACIICHUC CBOMCTB BelIeCTBA 110 pe3ybTaraM W3MCHCHUM IOJIsA, U3JTYYCHHUA UJIW ITOTOKA YaCTHUI]
IIOCJIE UX BSaHMOHeﬁCTBHH C BCIICCTBOM,

C. ompejesieHue U3MCHCHHH ITOJIS, U3 TYUYCHHS MK TIOTOKA YaCTHII IO B3aMMOJCHCTBHS C BEIICCTBOM,
0071a/TafOIIMM COBOKYITHOCTBIO (PM3HMYECKUX CBOMCTB;

d. ompeneneHue CBOKWCTB OIS, H3TYYCHHS WM MIOTOKA YaCTHIL JI0 U ITOCJIC B3aUMOJICHCTBUS C BEIICCTBOM,
001a/TafOIMM COBOKYITHOCTHIO (DU3UYECKUX CBOMCTB.

9. Pemenuem ypaBuenus llpeaunrepa siBasercs pyHKIHsS, KOTOpas OMUCHIBACT INIOCKYIO BOJIHY,
pacipoCTpaHSIOIIYIOCS BAOIb OCU Z, U UMEET BH/I:

a. y = eikz;

b. y = eikr;

c. y(r, 0) = £(6);

d. y(r, 0) = (0).

10. ITo cucreme CU equHuiieil U”3BMEpEHUs TUMOILHOIO MOMEHTA MOJIEKYJ SIBJISIETCS:
a. I

b. Ki-cwMm;

c. Kinm;

d. Kn

16
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Tema 2. TeopeTnueckre 0CHOBBI CIIEKTPOCKOMMUYECKUX UCCIIEI0BaHNN. MeTobl OnpeesieHus
WIEKTPUUECKUX JAUIOIBHBIX MOMEHTOB MOJIEKYIL.

1. VYpaBuenue [Inanka 3anucbIBaeTCs B BUJE:

a. AE= hc;

b. AE=hv;

c. E=hAv;

d. AE= hev.

2. BoHOBOE YHCIIO — 3TO:

a. YUCIIO IJTUH BOJIH, YKJIAJABIBAIOIINXCS B SUHUILY IJTUHBI;

b. paccTosiHUE, MPOXOIUMOE BOTHOM 3a BPEMsI OTHOTO TOJTHOTO KOJICOaHUS;
C. YHCJIO JIJTUH BOJIH 32 BPEMS OJTHOTO ITOJTHOTO KOJICOAHUS.

d. uncno pa3 B CeKyHy, KOTrza 3J1eKTpuIecKoe (MM MarHUTHOE) TI0JIe JOCTUTAeT CBOEr0 MaKCUMaJIbHOTO
IIOJIO’KUTEIILHOTO 3HAYEHUS.

3. Merobl Macc-CIEKTPOMETPUHN — 3TO

a. METObI pa3/eIeHHs MOJOKUTEIbHBIX HOHOB, 00pa30BaHHBIX MPU MOHU3AIMH HUCCIIEOBAHHOTO
BELIECTBA, U U3MEPEHHE OTHOIIEHHE MAcC K 3apsiay;

b. METOABI PA3ACICHUS MMOJTOKUTCIBHBIX U OTPHULIATCIIBHBIX NOHOB, 06p330BaHHBIX IIpru HOHHU3ALIUA
HCCICAO0OBAHHOI'O BEIICCTBA, U USMCPCHUE OTHOLICHUEC MACC K 3apsaay,

C. MCTOABI pasacCIICHUA OTPULATCIIbHBIX HOHOB, 06p330BaHHBIX P HOHU3AUHN HCCICIOBAHHOI'O
BCIICCTBA, U UBSMEPCHNEC OTHOICHUC MACC K 3apsay,

d. MCTOAbI PasaACJICHUA MOJICKYJI BEIICCTB, U UBMCPCHUC UX MacCC.
4, IloTennuan HOHU3AIUK aTOMa HIIH MOJICKYJIBI — 3TO

a. HamOoJblllee 3HaU€HUE SHEPTHH, KOTOPOE HEOOXOIMMO COOOUIUTH MOJIEKYJIE WIIM aToMYy JAJis
OJIHOKPATHOW MOHHU3AIIMHU, OTHECEHHOM K 3apsiIy JIEKTPOHA;

b. HauMeHblIee 3HAYCHUE YIHEPTUH, KOTOPOE HEOOXOAUMO COOOIIUThH MOJIEKYJIE WIH aTOMY JUIs
OJTHOKPATHOW MOHMU3AIIMHU, OTHECEHHOM K 3apsiIy JIEKTPOHA;

c. HauOoJblllee 3HaYeHHE OTEHIaNa, KOTOPOe HEOOXOIMMO COOOIIUTh MOJIEKYJIE HJIU aToMYy JJIst
OJTHOKPATHOW MOHMU3AIIMHU, OTHECEHHOM K 3apsiIy JIEKTPOHA;

d. HanMeHbIIIee 3HAUCHUE MTOTEHITATA, HEOOXOIUMOE JIJIsI OTHOKPATHOW MOHU3AITUH, OTHECCHHOM K 3apsiay
AJIEKTPOHA.

. Jlnst xumum Gornee BaXkHa 3aava:
. IpsAMast;

. TIpsiMasi 1 oOpaTHasi;

. oOparHas;

. KOPPEKTHASI.

5
a
b
c
d
6. Ilyuku HEHTPOHOB pacCEeUBaIOTCH:
a. 3JIEKTPOHAMU aTOMOB U MOJIEKYJT;

b. aMeKTpUYECKUM TIOJIEM, CO3JaBAEMBIM SIIPAMHU U JIEKTPOHAMHU;
C. SIZICPHBIMU CUJIAMU;

d. MAarHUTHBIM TIOJIEM.

7. HedopmarmoHHas MOASIPU3YEMOCTh MOJIEKYJT — 3TO:

a. MOJISIPU3YyEMOCTb, KOTOpask BOSHUKAET BCIICIACTBUE BBIPBIBAHUS NIEKTPOHOB IO JCHCTBUEM
WIEKTPUUECKOIO OIS,

b. monspru3yeMocTb, KOTOpast BOZHUKAET BCIEACTBUE CMELICHUS IIEKTPOHOB OTHOCUTENIBHO Sep MO/
JEHUCTBUEM DJIEKTPUYECKOTO I10JIS;

C. BOBHUKHOBEHHME UHAYLIUPOBAHHOIO JUIIOJIBHOIO MOMEHTA B PE3YJIbTAaTe U3MEHEHUs ITOJIOKECHUS IO B
IIPOCTPAHCTBE MO/ ACUCTBUEM ITOJIA.

d. monsapuzyemMocTh, KOTOpasi BO3HUKAET BCIESICTBUE CMEIIECHUS TUTIONS O] IEHCTBUEM JIEKTPUUECKOTO
TIOJIA.



8. Yacrora — 3T0:

a. YUCIIO IJTUH BOJIH, YKJIAJABIBAIOIINXCS B €UHUILY IJTUHBI;

b. paccTosiHUE, MPOXOIUMOE BOTHOM 3a BPEMsI OTHOTO IOJTHOTO KOJICOaHUS;
C. YHCJIO JIJTUH BOJIH 32 BPEMS OJTHOTO ITOJTHOTO KOJICOAHUS.

d. urcno pa3 B CeKyH/IY, KOT/Ia AIEKTPUIEeCKOe (MM MAarHUTHOE) TOJIE IOCTUTAET CBOETO MAKCHUMATIBLHOTO
MOJIOKUTEIIBHOTO 3HAYEHUSI.

9. Ilocrosinuas [lnanka paBHa:

a. 6,62-10-34 JIx-c;

b. 1,38 -10-23 JIx/xk;

c. 2,99 -108 m/c;

d. 1,6 -10-19 Ix.

10. JIudpakiinoHHbIE METOABI OCHOBAHBI HA:

a. Ha pacCesTHUM U3TyYCHUS UM MOTOKA YaCTHUIl C UBMEHEHHEM MX SHEPTUH;

b. Ha paccestTHUM U3TyYEeHUS WK TTOTOKA YacTHUI] 0€3 U3MEHEHHS UX SHEPTHH, T.€. Ha YIIPYTOM PACCESHHH;
C. Ha YIIPYTOM PacCessHUM U3JIyYEHUS WIH MOTOKA YaCTHII,

d. Ha HeynpPyTrOM paccesTHUU U3TyUYCHHsI HIIA TTOTOKA YaCTHII.

Tema 3. MeTozpl onpeeneHusi FeOMETPUM MOJIEKYI U BELIECTB.
. Bblpa)KGHI/Ie IJIs1 TOHHOT'O TOKAa UMECT BU .
. Ij =Ilnjoj;
L =Tnjl;
. [j =IInjojl;
. Ij = njgjl.
. JIuTIOBHBIA MOMEHT, BO3HUKAIOIIHNI B MOJIEKYJIE MO/ IEHUCTBUEM IIEKTPUUYECKOTO OIS, HA3bIBAETCS:
. COOCTBEHHBIM;

1

a

b

c

d

2

a

b. ”HAYIIUPOBAHHBIM;

C. OPMEHTALlUOHHBIM;

d. TOCTOSTHHBIM.

3. ITlepBblif MArHUTHBIN Macc-CIEKTPOMETP OBLT CKOHCTPYHPOBAH:
a. ACToHOM;

b. TomcoHOM.

c. Jlemrcrepom.

4. PemenueM ypaBuenus lllpenunrepa siBisiercs GyHKIHNS, KOTOpask ONMUCHIBACT C(HEPUUECKYIO BOJIHY, , U
UMEET BUJL:

a. y = eikz;
b. v = eikr;
c. y(r, 6) = f(6);

d. y(r, 0) = (0).

5. OpueHTalMOHHAs OJIIPU3YEMOCTh PAaBHA:

.or = u20/(3kT);

. ar = p0/(3kT);

c. ar = un20E/(3kT);

d. ar = p20/(3RT).

6. Ilepsrrit meTon Jlebast ucmoab3yeTcs:

a. AJid OMnmpeaACICHUS SJICKTPUYCCKOTO JUITOJIBbHOTO MOMCHTA MOJICKYII ITapOB BCIICCTB;

o o

b. a5 onpeneneHns IEKTPUYECKUX TUIMOIBHBIX MOMEHTOB MOJICKYJI ITAPOB BELIECTB M MOJIEKYJI BEIIECTB B
paz0aBICHHBIX pacTBOpax;

C. IS OTIpEIeNICHHS DICKTPHUYECKHX TUIOIBHBIX MOMEHTOB MOJICKYJI BEIIECTB B pa30aBICHHBIX PACTBOpAX.
7. Db dexr LlTapka 3aKkio4aeTcss B TOM, 4TO:
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a. DHEPreTUYECKUE YPOBHU aTOMa PaCIIEIISIOTCS Ha psAJ HOAYPOBHEN B AJIEKTPUYECKOM I10JIE;
b. sHepreTuyeckre ypoBHU aToOMa HE MOTYT PACIIEIUISITCS Ha Psiji HOAYPOBHEH B AJIEKTPUUECKOM I10JIE;
C. DHEPreTUYECKUE YPOBHU aTOMa PaCILEIISIOTCS Ha psJ IOAYPOBHENH B MAarHUTHOM I10JIE;

d. sHepreTUyecKre ypoBHU aTOMa PACIIEIUISIIOTCS Ha PsiJ MOLYPOBHEH B 3JIEKTPHUUECKOM U MarHUTHOM
noJe.

8. Jlnsa paGotel B BumuMom u OmmkHeM MK ydacTkax criekTpa 0ObIYHO UCTIONB3YIOT:

a. mpusmbl u3 KCl;

. CTEKJISTHHBIE TIPU3MBIL;

. KBapIIEBbIC MPU3MBI;

. ipu3Mmsbl u3 NaCl.

. Macc-cnekrp — 310

. COBOKYITHOCTH 3HaYEHHI Macc MOJIEKYJ1, @ TOUYHEE UX OTHOLICHHE K 3apsly U KOJTUUYECTBO ATUX MOJIEKYT,
. COBOKYITHOCTH 3HAYCHHM 3apsI0B HOHOB M KOJTUYECTBO ITHX UOHOB;
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. COBOKYITHOCTh 3HAYCHHH MacC HOHOB, @ TOYHEE X OTHOIIICHUE K 3apsAy SJICKTPOHA U KOJHMYECTBO ITUX
HOHOB;

d. COBOKYITHOCTb 3HAUEHHH 3aps110B MOHOB, @ TOYHEE UX OTHOLIEHHE K MAacCe M KOJIMYECTBO ITUX HOHOB.
10. MonexynsipHbIE HOHBI — 3TO

a. TaKue MOHBI, Macca KOTOPBIX paBHA MAacCe MOHU3UPYEMOM MOJIEKYIIBI;

b. HOHBI, B KOTOPBIX UAET Pa3pbiB OJHHUX CBSI3€H U 00pa3oBaHUE APYTHX.

C. TaKu€ MOHBI, Macca KOTOPBIX HE PaBHA Macce HOHU3UPYEMOI MOJIEKYIIbI;

d. Takue NOHBI, KOTOPBIE MTOABEPraloTCs (pparmeHTanuy.

Tema 4. MeTonbl Kosie0aTeTbHON CIIEKTPOCKOTIHH.
. VloHHBII TOK — 3TO
. YECIIO MOJICKYII, 00pa3yIOIUXCs B €IMHUILY BPEMEHU;
. YHCII0 aTOMOB, 00pPa3yIOUINXCS B €IUHUILY BPEMEHU;
. YFCII0O UOHOB, 00pa3yIOIIUXCS B €IUHUIY BPEMCHH,
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. YHCII0 PAJAUKAIIOB, 00Pa3yIOLIUXCs B €IMHUILY BPEMEHHU.

2. IlpeumymiecTBo BpamarenbHol ciekrpockonuu KP nepen MUKpOBOIHOBOM CIIEKTPOCKONIUEN
3aKJII049AETCS B TOM, YTO

. MOYKHO HCCJIEIOBATh CTPYKTYPY MOJSPHBIX MOJIEKYII;

. MO’)KHO HCCJIEI0BATh CTPYKTYPY HEIMOJIIPHBIX MOJIEKYJ;

. HEJIb3$1 UCCIIE0BATh CTPYKTYPY HOJISIPHBIX MOJIEKYJ;

. HEJIb3s1 UCCIIEIOBATh CTPYKTYPY HEMOJSPHBIX MOJIEKYII.

. BparmarenbHbie BOTHOBBIE (DYHKIIMU HA3BIBAIOTCS OTPUIIATEIBHBIMUA U 0003HAYAIOTCS 3HAKOM «-», €CIIU
. 3HaK (PyHKUIUU MpU UHBEPCUU CUCTEMBbI KOOPJIMHAT U3MEHSETCS;

. 3HaK ()YHKLUU P UHBEPCUU CHCTEMBI KOOPAWHAT YMEHBIIIACTCS;

a
a
b
C
3
a
b
C. 3HaK ()YHKIIMH [P UHBEPCUU CUCTEMbI KOOPAMHAT HE U3MEHSETCS;
d. 3HaK GYHKIUY IPH HHBEPCUHU CUCTEMBI KOOPIMHAT YBEITHUUBACTCS.
4. Macc-criektporpadsl UCIIONIB3YIOTCS B

a. XUMUU;

b. b. puzuke;

C. C. MaTeMaTHKe.

5

. B akcriepuMeHTe 10 OTKIIOHEHUIO MOJICKYJI B HEOJHOPOIHOM JICKTPUIESCKOM T0JIE MOJICKYIISIPHBIN
MMy490K 00ECIIeYnBacT:

a. IBMKCHUC MOJICKYJI B OJHOM HAITPaBJICHUHU, UCIIBITbIBAA B3AMMHBIC CTOJIKHOBCHUSA

b. ABHUXKCHUC MOJICKYJI B OJHOM HaIlpaBJICHUH, HC UCHBITHIBAIOINX B3aUMHBIX CTOJIKHOBCHI/II\/'I;
C. ABMXKCHUC MOJICKYJI B Pa3HbIX HAIIPABJICHUAX, UCIIBIThIBAA B3AMMHBIC CTOJIKHOBCHUS

d. ABHUKCHUC MOJICKYJI B Pa3HBIX HAIIPABJICHUAX, HC UCHIBIThIBAsA B3aUMHBIX CTONKHOBCHUIM.
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6. Ilpunuun ®panka-KoHa0HA I1acuT:
a. 32 BpeMs AIEKTPOHHOI'O Nepexo/ia B MOJIEKYJIe MEXbsA€PHBIC PACCTOSHUS aTOMOB MU3MEHSIOTCS;
b. 32 BpeMst 3JIEKTPOHHOTO MEPEX0/1a PACCTOSIHUS MEK/Y MOJIEKYJIaMH OCTAIOTCS MOCTOSIHHBIMU;

C. 32 BpeMs AJIEKTPOHHOTO Mepexo/ia B MOJIEKYJIe MEXbsIEPHBIE PACCTOSHUS aTOMOB OCTAIOTCS
MOCTOSIHHBIMU;

d. 3a Bpemsi 3JIEKTPOHHOTO MEePEX0/1a PACCTOSHHS MEXTY MOJICKYJIaMH H3MEHSIOTCS.
7. IMoreHrnai nosBJIEHUS NOHOB — OTO

o

. MAKCUMaJIbHAsI SHEPTUS JIEKTPOHOB, MMPU KOTOPOM HAUMHAETCS MOHM3ALIMS BELECTBA;

. MUHUMaAJIbHAs SHCPIUs 3JICKTPOHOB, ITPU KOTOpOﬁ HA4YMHACTCA MOHU3aIINA BCIIICCTBA,

. MUHUMAJIbHAsI SHEPTUS JIEKTPOHOB, MPU KOTOPOM HE MPOUCXOAUT MOHHU3AIMH BEILIECTBA;

. MUHUMaAJIbHAs S3HCPIrus 3JICKTPOHOB, ITPU KOTOpOﬁ HMOHHM3aluA BEIICCTBA OCTACTCA MOCTOSHHO.
. JIuTIOBHBIA MOMEHT M30JIMPOBAHHON MOJIEKYJIbI HA3bIBACTCS:

. COOCTBEHHBIM;

. UHAYLUPOBAaHHBIM;

. OPUCHTAIIMOHHLIM.

. Dddekr 3eemana 3aKIIOYACTCS B TOM, YTO:

. BHEpPTreTUYECKUE YPOBHHU aTOMa PACILCIUIIOTCS Ha Psi/ MOAYPOBHEHN B JIEKTPUUYECKOM TIOJIE;
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. DHEPreTUYECKUE YPOBHU aTOMa HE MOTYT PACIIEIUIATHCA HA P HOAYPOBHEN B AIEKTPUUECKOM I10JIE;
C. DHEPreTUYECKUE YPOBHU aTOMa PaCILEIISIOTCS Ha psJ IOAYPOBHENH B MAarHUTHOM I10JIE;

d. sHepreTUyecKkue ypoBHU aTOMa PACIIEIUISIIOTCS Ha PsiJ MOLYPOBHEH B 3JIEKTPHUUYECKOM U MarHUTHOM
nore.

10. CTokcoBbIE IEPEXOABI — ITO

a. Iepexolbl, KOIJa 4acTOTa PACCESIHHOTO U3IyYEHHUs YBEINYUBACTCA U MOJIEKYJIA IIEPEXOIUT IO
BO3/ICHCTBHEM U3Ty4YCHHUS Ha O0jiee BEICOKUIT SHEPTeTUUECKH YPOBEHB;

b. Nnepexobl, KOraa 4aCTora paCCCAHHOTO U3JTYUYCHHUA YBCIIMYUBACTCA U MOJICKYJIa ICPEXOAUT IMOI
BO3I[€I\/JICTBI/IGM HU3JTy4YCHHUA B OoJilee HHM3KOE SHEPTCTUUYCCKOC COCTOSAHUC,

C. IEPEXO/bl, KOIZla YaCTOTa PACCESIHHOIO U3JIyYEHHs] YMEHBIIAETCA U MOJIEKYJIa IIEPEXOAUT 10/
BO3/ICHCTBHEM H3JIy4eHHUs Ha OoJiee BBICOKHI YHEPreTHUYECKUN YPOBEHB;

d. KOTrJa OCHOBHAA 4aCTh PACCCAHHOTI0 MOJICKYJIAMHU U3JIYUCHUA HC COXPAHACT YaCTOTY MMaJarouicro
H3ITYy4YCHUH.

Tema 5. MeToapl ucciieIOBaHUs ONTUYECKHA aKTUBHEIX BEIIECTB.
1. CootHomwenue ne bpoiins 3anuceiBaeTcs B BUJE:

a. A =h/mv;

b. A =h/mv2;

c. A\=h/2m;

d. A =1 /mo.

2. VYpasHenue I1nanka 3anucbIBaeTCs B BUJE:
a. AE= hc;

b. AE=hv;

c. E=hAv;

d. AE= hev.

3. . BepTukanbHble epexoibl — 3TO

a. SJICKTPOHHBIC MEPEXO/Ibl, HE TOMUUHSIOIUeCs npuHimny Ppanka-KonaoHa;

b. BIIEKTPOHHBIE MEPEXO/Ibl, KOTOPbIC MOTUUHSAIOTCS npuHIUny Ppanka-Konmona;

C. MOJIEKYJISIPHBIC TIEPEXO/IbI TIEPEXOIbI, MOAUUHSIONHECs puHIUTY Ppanka-KonmgoHa.

4. C yBeJIMYCHHEM YHCIIa aTOMOB B MOJICKYJIC BEPOSITHOCTh (PparMeHTAINU MOJICKY/ISIPHOTO HOHA!
a. yMEHbIIIAETCS,

b. yBenuunBaercs;



C. HE U3MEHSIETCS;
d. paBHa HyITIO.
5. DneKTpoHHBIN ynap — 3T0

a. B3aUMOJICHCTBHE JICKTPOHA C HU3KOM SHEPTUEH C aTOMOM UJIM MOJIEKYJIOH, B PE3YJIBTaTe KOTOPOTO
MIPOUCXOTUT U3MEHEHHE SHEPTUH B3aUMOJICHCTBYIOIIUX YaCTULl MJIM OTPHIB OAHOTO MJIM HECKOJIBKUX
AIIEKTPOHOB OT aTOMa UM MOJIEKYIIbI;

b. B3auMozeiicTBHE 3JIEKTPOHA C BBICOKOM YHEPTUEH C aTOMOM MJIM MOJIEKYJION, B pe3ybTare KOTOPOro
JHEPIUs B3aUMOACUCTBYIOIIMX YaCTUL] HE U3MEHSETCH,

C. B3aUMOJICMCTBUE ICKTPOHA C BBICOKOM YHEPTHEN C aTOMOM MJIM MOJIEKYJION, B PE3YyJIbTare KOTOPOro HE
MIPOUCXOAUT OTPHIBA AIEKTPOHOB OT aTOMA WJIM MOJIEKYJIbL;

d. B3auMozeliCTBUE NEKTPOHA C BBICOKOM SHEPTHEl C aTOMOM HIIM MOJIEKYJIOH, B Pe3yJIbTaTe KOTOPOTo
IIPOUCXOAUT U3MEHEHHUE SHEPTUH B3aUMOACUCTBYIOIIMUX YACTUL] WJIA OTPHIB OJHOIO WJIM HECKOJIBKHUX
WIEKTPOHOB OT aTOMA HUJIU MOJIEKYJIBI.

6. MeToz ra30BOi AIEKTPOHOTPAPUU OTHOCUTCS K:

a. CIIEKTPOCKOMTUYECKUM METO/IAM;

b. nudpakIMOHHBIM METOIAM;

C. ONTHYECKUM METO/IaM;

d. anexTpudecKkum.

7. Btopoii metox JleGast ucronb3yeTcs:

a. JUIsl ONpEeeNIeHUs AIEKTPUUYECKOTO TUMOJIbHOTO MOMEHTA MOJIEKYJI TapOB BEIIECTB;

b. U1 onpenesieHus MEKTPUUECKUX TUMOIBHBIX MOMEHTOB MOJIEKYJ TAPOB BEIIECTB U MOJIEKYJI BEILIECTB B
pa30aBIeHHBIX PacTBOPAX;

. TS OTIpeIeTICHUS NEKTPHUUECKUX JUMOIBHBIX MOMEHTOB MOJIEKYJ BEIIECTB B Pa30aBIIEHHBIX PACTBOPAX.
. ITo cucreme CH equnuiieit ”BMEpEHUs TUMOILHOIO MOMEHTA MOJIEKYJ SIBJIETCS:

I

. Kir-cm;

Ki-m;

K.

. JIuTIONBHBIA MOMEHT, BO3HUKAIOLIHNI B MOJIEKYJIE MO IEMCTBUEM IEKTPUUYECKOTO IO, HA3bIBAETCS:
. COOCTBEHHEBIM;

. UHIYIIUPOBAHHBIM;

. OPUEHTALIMOHHBIM;

. IOCTOSTHHBIM.

0. /JlmuHa BOJIHBI JIEKTPOMArHMTHOTO U3JIYYEHHUSI CBA3aHA C €r0 YaCTOTOM COOTHOLICHUEM:

.v=c/h;

.v=c/\;

.V=2Ac;

.A=vl/c.
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Tema 6. MarHeTOXMMHYECKHUE U DIIEKTPOONTHYECKUE METOBI UCCIICIOBAHMUSI.
. MOHHBIN TOK — 3TO
. YUCJI0 MOJIEKYJT, 00pa3yIOIIMNXCs B AMHUILY BPEMCHH;
. UHUCJIO aTOMOB, 06pa3}/IOH_II/IXCSI B GIII/IHI/ILIy BpeMeHI/I;
. YUCJI0 NOHOB, O0PA3YIOIINXCS B IUHUILY BPEMEHHU;
. YACJIO PAJMKAIIOB, 00Pa3yIOMIUXCS B €IMHUILY BPEMEHH.
. JIuTIONBHBIA MOMEHT, BO3HUKAIOIIHNI B MOJIEKYJIE MO IEHUCTBUEM IICKTPUUYECKOTO OIS, HA3bIBACTCS:
. COOCTBEHHBIM; b. HHIYIIUPOBAHHBIM;
. OPHCHTAITMOHHBIM; d. TOCTOSTHHBIM.
. VITHTEHCHUBHOCTH CIIEKTPAJIbHOW JIMHUU ONPEIEIISAETCS BBIPAKEHUEM

. Ikr = NkAkrvkr; b. Ikr = NkAkrhvkr;

D WO M N0 oD —
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c. Ik = NkAkhvk; d.I= NkAhvkr.
4. BoaHOBOE YMCIIO — ITO:
a. YUCJIO IJTUH BOJH, YKJIQABIBAIOIINXCS B €IUHUILY JUTHHBI;
a. pacCTOSTHHUE, ITPOXOIMMOEC BOJTHOM 32 BPEMsI OJTHOTO ITOJTHOTO KOJICOaHUS;
b. 4uCIIO ATUH BOJH 32 BPEMsI OJTHOTO MOJHOTO KOJICOAHMUS.

C. YUCJIO pa3 B CEKYH/Y, KOr/ia 3JeKTpUYecKoe (M1 MarHUTHOE) MOJI€ JOCTUTAET CBOET0 MaKCUMAaJIbHOTO
MOJIOKUTEIILHOTO 3HAYEHUSI.

5. PeneeBckoe paccesitHue — 3TO

d. pacCesHnC, Korga OCHOBHAs 4aCTh PACCCAHHOTO MOJICKYJIaMU U3JIYUYCHUS HC COXPAHACT 4aCTOTYy
Naaaroumcro N3J1y4CHUsA,

b. paccesaHue, Korga OCHOBHAs 4aCTb paCCCAHHOTO MOJICKYJIAMU U3JTYUYCHU COXPAaHACT 4aCTOTY Madaromicro
HU3ITYYCHUS;

C. paccestHUEe, KOIrja 4acToTa pacCesIHHOIO U3JIyYEHUs] YMEHbIIACTCS;
d. paccesiHMe, KOT/1a 4acTOTa PACCESIHHOTO U3Ty4YEeHUs YBEIUUUBAETCS.
6. JIumonbHBIM MOMEHT MOJIEKYIIBI ONpeessieTcs o hopmyre:

a. u0 = qm;

b. u0 = El;

c. u0=ql;

d. po = ol.

7. JlnuHa BOJIHBI — 3TO:

a. YHUCIIO JIJTUH BOJIH, YKJIAJAbIBAIOIINXCS B €UHUILY IJIUHBI;

b. paccTosiHuE, MPOXOIMMOE BOJTHOM 3a BPeMsI OIHOT'O IOJHOTO KOoJieOaHus;

C. YUCJIO JTUH BOJH 32 BPEMS OJTHOTO MOJHOTO KOJICOAHMUS.

d. yncno pa3 B CeKyHY, KOT/ia AIeKTpudecKoe (MM MarHUTHOE) TMOJIe IOCTUTAET CBOETO MaKCUMaJIbHOTO

IIOJIOKUATEILHOTO 3HAYECHHUS.
8. MoHHEIN TOK — 3TO

)

. 9UCII0 MOJIEKYJI, 00pa3yIOLINXCS B €AMHUILY BPEMEHH;

. YUCJIO aTOMOB, 00Pa3yIOMINXCS B CANHHILY BPEMEHH;

. 9UCII0 MOHOB, 00Pa3YIOIINXCS B €IUHUILY BPEMEHH;

. YUCJIO PaJMKaIOB, 00Pa3yIOLIUXCS B SHHUILY BPEMCHHU.

. DddexT 3eemana 3aKII04aETCS B TOM, UTO:

. SJHEPTeTUYECKIE YPOBHHU aTOMa PACILEIUISIOTCS Ha Psil HOLYPOBHEH B 3JIEKTPUUECKOM I10JIE;

. DHEPreTUUECKUE YPOBHHU aTOMa HE MOTYT PACHICIUIATHCS Ha PSIJI MTOTYPOBHEW B SIEKTPUYECCKOM IIOJIC;
. SJHEPTreTUYECKUE YPOBHU aTOMa PACIICIUISIFOTCS Ha PSAJl OAYyPOBHEH B MATHUTHOM I10JI€;
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. OHCPICTUYCCKUC YPOBHHU aTOMaA paCHICIIISAOTCA Ha PAI HOIIypOBHGI\/'I B DJICKTPUYCCKOM U MAarHuTHOM
II0JIC.

10. B sKcriepuMeHTE 10 OTKIOHEHUIO MOJIEKYII B HEOIXHOPOAHOM JIEKTPUUYECKOM I10JI€ MOJICKYISIPHBIN
IIy4OK 00eCIIeunBaeT:

a. IBUIKCHUC MOJICKYJI B OJHOM HAITPaBJICHUU, UCIILITbIBASA B3daMUMHBIC CTOJIKHOBCHUS;

b. ABHUXKCHUEC MOJICKYJI B OJJHOM HallpaBJICHWH, HC UCIIBITBIBAIOIINX B3aMMHBIX CTOHKHOBCHHﬁ;
C. ABMIKCHUC MOJICKYJI B pa3HbIX HAIIPABJICHUAX, UCIILITbIBASA B3aMUMHBIC CTOJIKHOBCHUS

d. ABHUXKCHHUEC MOJICKYJI B Pa3HbBIX HAIIPaBJICHUAX, HC UCIIBITBIBAsA B3aMMHBIX CTOJIKHOBCHUH.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunossie Bonpocsl 3auera (OIIK-1)
1. ®uznueckue MOIEIN aTOMOB M MOJIEKYI. MeTozbl onpeaeneHust (Gu3ndecKux CBOUCTB.

2. O0mas xapakTepUCTHKA M KJIacCU(PUKAIIISI METOJOB (CIIEKTPOCKONMUYECKUE, TUPPaAK-ITUOHHBIC,
ANMEKTPUUCCKHUE U JP.).



3. Metonbl noHU3aMK (IJIEKTPOHHBIN yaap, OTOMOHU3AIMS, DTEKTPOCTATHIECKOE HE-OTHOPOTHOE TOJIE,
XUMHYECKasi HOHU3AITHSA).

4. Vlonnble TOK U ceuenue nonuzauuu. [lorennmanst nosisnenus: noHoB. [Ipunuun ®pan-ka-Konaona.

5. Tunbl HOHOB B MacC-CIIEKTPOCKONUH (MOJIEKYIISPHBIC, OCKOJIOYHBIC, METACTAOUIIBLHBIC U IPYTHE).

TunoBble 3axanus s 3a4era (OIIK-1)

1. ®usznueckas teopust metoza. [Ipsmast u ooparHas 3aga4uu. [loHsITHE KOPPEKTHO U HE-KOPPEKTHO
MOCTABJICHHBIX 33]]a4 B MaTeMaTHKe.

2. [Ipumenenne Macc-criekTpockonuu. OrnpeneneHne TePMOIUHAMUISCKUX XapaKTePH-CTHK BEIIECTB U
peakmuii. Db dys3nonnas siueiika Knynacena.

3. [Monsipuzanus qusnekrpuka. OpueHtanronHas nospusanus. Dddekr lTapka.

4. KBaHTOBOMEXaHMUYECKHI MOIXO/T K OTIMCAHUIO KOJIeOaTebHBIX CIEKTpoB. Kimaccuue-ckas 3aga4a o
KOJIEOAHUSIX MHOTOATOMHBIX MOJICKYIT.

5. AGcopOumoHHas CIIEKTPOCKONHS B BUIUMOM 1 YD 001acTsIX KaK METOJI MCCIIEA0Ba-HUS SJEKTPOHHBIX
CIIEKTPOB MHOTOATOMHBIX MOJIEKYI. [[puMeHeHne CIEKTPOB NOMIOLIEHHUS B XUMHH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKa3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-1 Briageer  OCHOBHBIMH — TMOHSATHSMH, JICKAIIMMH B OCHOBE
COBPEMCHHBIX (DU3MYECKUX METOIOB HCCJICIOBaHUS, a TaKKe

«3aUTEHON cmocobaMi WX TPHMEHEHHs ISl PEHICHUS TEOPETUYCCKUX U
(50 - 100 6amnos) nmpakTHuecknx 3amad. CrocoOeH aHaJIM3UpOBaTh M OIHUCHIBATH
NOJNyYeHHbICe  JaHHble. Ha ~ BOMpOCHI  OTBEYAaeT  Kparko,
apryMEeHTHPOBAHO, YBEPEHHO, 1O CYIIECTBY.

OIIK-1 He Bnameer OCHOBHBIMHM HOHSATHSIMH, JIEKAIIMMH B OCHOBE
COBPEMCHHBIX (DU3UYECKHX METOJOB HCCIICAOBAHMS, a TaKKe
«HE 3aU4TEHO» croco0aMu WX TNPUMEHEHHs IS PEHICHUS TEOPCTUYCCKUX U
(0 - 49 6ainoB) npakTHuecknx 3amad. CrnocoOeH aHaMM3UpOBaTh M OMHUCHIBATH
MOJy4YCHHbIC JaHHble. Ha BOMpOChl OTBEYaeT IMyTaHHO, C
3aTpyJAHCHUSIMH

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueMm paboueil mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCUUIUIMHBDY YKA3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue ITUCIHUIUIMHBL, MPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
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«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=330539

6.2 JlonosHUTENBHAS IUTEpPATYpA:
1. dApsies H. I'., Mensenes 0. H., Toxapes M. U., bypuxuna A. B., Kamxkun H. H. ®usnueckue metonbl

WCCIIC/IOBAaHUS W WX TMPAKTUYECKOE IMPHMEHEHHE B XWMHUYECKOM aHanm3e. - M3manwme BTOpOE,
nepepaboranHoe u gomnoiaHeHHOE. - MockBa: [Ipomereit, 2015. - 196 c. - Tekct : anexrponnsiit // IBC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:

http://biblioclub.ru/index.php?page=book&id=426720
2. Mosuan W. H., TopoynoBa T. C., EsrenneBa M. W., PomanoBa P. I. AHamuthueckas XuUMUS:

(bu3uKo-xuMUYecKre W (u3nyeckue MeTombl aHanu3a : ydeOHoe mocobume. - Kazawb: Kazanckuit
Hay4YHO-HCCIICIOBATEeNIbCKU TexHonmornueckuit yHuBepcuter (KHUTY), 2013. - 236 c. - Tekcr
anekTpounbii  // OBC  «YHuBepcurerckas ~— OuOnMOTEeKa  OHJIAMHY [caiir]. - URL:

http://biblioclub.ru/index.php?page=book&id=259010

6.3 VHbpIe NICTOUHMKMU:

1. UHTepHeT-aHUMKIONEeAUN - http://www.rubicon.com/

2. XuMuveckas SHIUKIONEUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/

3. DnekrpoHHast OMbIMOTEKa yueOHUKOB 1715 By30B - http://4du.ru/

4. yueOHBIC MaTepHaIbl Ha caiiTe XuMudeckoro (axkynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

7. MaTepuajbHO-TeXHHYeCKOe ofecneyeHHe TUCHUILINHBI, TPOrpaMMHOe obecrnedyeHue,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBemeHUWsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIEIyHoIlee MaTepUuaibHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUIsl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).
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