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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

Kon n HammenoBaHue

(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOAMMOH ISt .
WHIUKaTOPhI JOCTHKEHHS KOMITCTCHIIUI
npodeccroHatbHbIE (bopMHUpOBaHHS TPYIOBOTO
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 |Heopranuueckas + | +
XUMHUS
4 |dusnueckast XUMHUI + |+ |+

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HuctumnuHa «Pu3ndecKkue METOABl MCCIEAOBaHUSD» OTHOCHUTCS K 00s3aTelbHON YacTh y4eOHOro IulaHa
OII o nanpasnenuto noaroroku 04.03.01 - Xumus.

JucuumnHa «Pu3ndecKrue METOIbl UCCIIEIOBAHMS» U3yYaeTCs B 5 CEMECTPE.



3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 96
Jlexuuu (Jlexuum) 48
[Tpakrtuueckue (Ilpakt. pad.) 48
CamocrostensHas padota (CP) 12
3auer -

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yueOnoi
TEMBI pasnena/TeMbl paboThI, yac.

Jlek |IIpa | CP
L[UH | KT.
pao.

O]0]|O

DOopMBI TEKYIIETO
KOHTPOJIS

5 cemecTp

1 dusnyeckue
MOJIENIK aTOMOB U
MOJIEKYIL. MeToabl
OnpeaeIeHUs
buznueCcKux
CBOKCTB. MeToIbI
Macc-CIEKTPOCKOITN
.

TectupoBanue

2 Teopetnueckue
OCHOBBI
CIIEKTPOCKOIIUYECKHU
X MCCIIEIOBAHMIA.
MeTonsl 8 8 2
ONpENCIICHUS
ANEKTPUUECKUX
JUITOIBHBIX
MOMEHTOB MOJIEKYIL.

TectupoBanue

3 MeTtoab!
OTIpeeIICHUS
T€OMETPUHU MOJICKYIT
M BEIIECTB.

TecTtupoBanue;
KOJUIOKBUYM

4 MeTtoab!
KOJIEOATENBHOMN 8 8 2
CHIEKTPOCKOTIHH.

TecTtupoBanue

5 MeTons!
HCCIIETOBAHUSI
OIITHYECKHU
AKTUBHBIX BEIICCTB.

TectupoBanue




6 MaruetoxuMu4yecKu TectupoBaHue;
en cobecenoBaHue,
AJIEKTPOONTHYECKHUE | 8 8 | 2 ormpoc
METO/IbI
HCCIIEI0BAHMUSL.

Tema 1. @Puszuveckne MoeIH AaTOMOB M MoJIeKyJl. MeToasl onpenesieHust pu3nuecKux CBOMCTB.
Metoabl macc-cnekTpockonuu. (OIIK-1)
Jlexknus.

dusznueckue MOJETUM aroMOB W MoJeKyl. Meroasl ompeneneHus (usnyeckux cBoiictB. OOmas
XapaKTepUCTUKa U Kiaccupukanust MeTooB. CIeKTpOCKONnYecKre, TU(pak-IIHOHHbIE, JIEKTPUUYECKHE U
MarHuTHbIE METOAbl. UyBCTBUTENBHOCTh M pa3pellaromiasi croco0-HOCTh METOona. XapaKTepHCTUYECKOe
BpEMS METO/Ia. DHEPreTUUECKUE XapaKTEPUCTUKH pa3Ind-HbIX MeToA0B. HTErpamnus MeTo10B.

Metoapl MOHU3AIMM: SIIEKTPOHHBIN yaap, (OTOMOHU3AIMS, AIEKTPOCTATUYECKOE HEOA-HOPOIHOE IO,
XxuMudeckast noHuzanusa. KomOunupoBanusie Metoasl. MoHHBIE TOK M ceueHue moHu3anuu. [loreHmuans
nosieiieHuss MoHOB. [lpunnun @panka-Konmona. BeprukanbHble W aanabaTHdecKue 3JIEKTPOHHBIC
nepexofibl. THUIBI HOHOB B Macc-CIEKTPOCKOIMU: MOJIEKYIISIP-HbIE, OCKOJIOUHbIEC, METaCTaOUIIbHBIC U JPyTHE.
[IpyHUUIIABHBIE  CXEMBI  pa3jIMYHBIX  MAacC-CIEKTpOMETPOB:  JleMcrepa, BpEeMA-IIPOIETOYHOIO,
KBaJPyIOJIBHOI0, HOH-IIUKIIOTPOHHOTO pe30-HaHca. Dokycupyroniee 1eiCTBUE OJHOPOAHOIO IOIEPEYHOrO
MarHUTHOTO TMOJS. DJEKTpocTa-THUeckas (OKycHpoBKa. Pazpemaromasi cuiga Macc-CHEKTPOMETPA.
[Tpumenenne macc-cnekrpockonuu. Maentudukanus BeniectBa. Ponb paspemenus. TaObaumbl MaccoBbIX
yyucen. M3smepenue NoTeHInanoB MOSABICHHUS. HOHOB U OINPECIICHUE ITOTCHIMAI0B NOHU3ALUU U DHEP-TUU
paspeiBa cBsizell. TepmoauHamuueckue wucciaenoBaHus. OnpenesneHue NapUUAIbHBIX — J1aBJe-HUN
KOMITOHEHTOB I'a30BbIX cMeceil. CBSA3b HOHHOTO TOKA € NapLMaIbHBIM JIaBJICHUEM Iapa B suelike Kayncena.
OmnpeneneHue TeIUIOTH CyOIUMAIiH, TETJIOTH PEaKIIUU M KOHCTAHTHI PaBHO-BECHUS

IIpakTnyeckoe 3aHsATHE.
1. Meronibl HOHU3AUH.
2. [TpuMeHeHne Macc-CEKTPOCKOIIHH.
3. Onpezenenrie mapuuadibHbIX 1aBICHUNA KOMIIOHEHTOB ra30BbIX CMECEH.
4. OmnpeneneHue TEIUIOTh CyOIMMaIiy, TEIIOThl PEaKIUi U KOHCTAHThI PABHOBECHSI.

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 Ki1acCU(PUKAIH METOAOB (CIIEKTPOCKONTUMYECKHE, TU(paKk-IIMOHHEIE,
ANIeKTpUYEcKue U Jp.). HyBCTBUTENBHOCTD U pa3pelaronas crnocoOHOCTh MeTO/1a. XapaKTepUCTHUECKOE
BpeMs Metoza. HTerpaius MeTo10B.
3. MeTtonbl noHU3aMK (IJIEKTPOHHBIN yaap, OTOMOHU3AIMS, DTIEKTPOCTATHIECKOE HE-OTHOPOIHOE TOJIE,
XUMHUYECKasi MOHU3AITHUSA).
4. UouHble TOK 1 ceueHue nonnzauuu. [lorennumanst nossiaeHus: noHos. [Ipunuun ®pan-ka-KonaoHa.
BeprukanbHbie 1 aquabaTudecKue JIEKTPOHHBIC TTEPEXO/IbI.
5. THIbl HOHOB B MacC-CIIEKTPOCKONTNH (MOJICKYISPHBIE, OCKOJIOUYHBIC, METAaCTaOUIIbHBIC U IPYTHE).
6. [IlpuHunuanbsHas cxeMa Macc-ciekrpomerpa emmncrepa.
7. BpemsnponeTHslil Macc-ciekTpomeTp. KBagpynonabHelii Macc-crieKTpoMeTp. Cek-TpoMeTp
HMOH-IIUKJIOTPOHHOTO pEe30HAaHCAa.
8. IIpumenenune macc-cnekTpockonuu. Mnentuduxanus semecrsa. Ponb pazpemenns. Tabmuisl
MacCOBbIX uncen. M3zMepeHnue noTeHIanoB MosiBJICHUSI MIOHOB M OIPE/IeNICHUE MOTEH-1IMAJIOB HOHU3ALINHI
U DHEPTUHU pa3phlBa CBA3EH.
9. [IpumeHneHne macc-criekTpockonuu. OnpeneneHne TEpPMOANHAMUYECKUX XapaKTePU-CTUK BEIIECTB U
peakmuii. D dys3nonnas siueiika Knynacena.

Tema 2. TeopeTnueckue 0CHOBBI CIIEKTPOCKONMMYECKHUX Uccaea0BaHuii. MeToabl onpeaeseHust
3JIEKTPUYECKHUX AUNOJIbHBIX MOMEHTOB MoJeKyJ1. (OIIK-1)



Jlekumus.
[Ipupona »SIEKTPOMAarHUTHOTO W3JyYEHHUS, pAa3jIMYHble THUIBI €ro B3aUMOACH-CTBUS C BEIIECTBOM
(mepuoyecKue U3MEHEHUS JJIEKTPUYECKUX U MArHUTHBIX JUIOJBHBIX MO-MEHTOB). (OCHOBHBIE
XapaKTepUCTUKH W3JIy4eHHUsd (4acToTa, JUIMHA BOJIHBI, BOJIHOBOE uuCi0). CHEKTpbl HUCIYCKaHUS,
MIOTJIOIIEHHUS U PACCESHUS aTOMOB, HOHOB M MOJIEKYI. BaxkHeillre Xa-pakTepucTUKN CIEKTPAIbHBIX JTUHHMA
(TmonoxeHue, MHTEHCUBHOCTD, IITUPHHA).
[IpuHtMNIanbHas cxema CIEeKTPOCKOMUYECKUX M3MEPEeHUH B JH000M oOmactu criekrpa. OCHOBHBIC Y3JIbI
CHEKTPaJIbHOM YCTaHOBKU. VICTOUHHMKHM 3J€KTPOMArHUTHOTO M3JIy4eHHUs (HarpeThle Tena, ra3opaspsaHble
WCTOYHMKH, TJIAMEHA, JIa3epbl, pEHTI€HOBCKUE TPYOKH, Y-u3inydarenu). MoHoXxpomaTruzamus M3IydeHHs,
OJIOK-CXEMBI CIEKTPOMETPOB, WX KiacCUpUKa-IIUs (MOHOXPOMATOPHI, MOJIHMXPOMATOPHI, CBETO(DIBTPHI).
XapakTepucTUKa CHEKTPaJbHBIX MNPUOOPOB (paspeliaromias cujiaa, JUCIEepCUsi, CBETOCWIA, amlmapaTHas
¢dbysaknus). [puemaukn nznydenus (pororpaduueckue, GorodnekTpuueckue, cueT GoToHoB). OCHOBHbBIC
JOCTOMHCTBA M HENOCTaTku ¢ororpapuveckux U (OTOdIEKTPUUECKUX AeTeKTopoB. [loHsATHE O mIymax,
pasnuy-HbIC TUIIBI IITYMOB. Peructpanus oTAeIbHBIX (OTOHOB (cueT (hOTOHOB).
B3aumoneiicTBue TONSIPHOM MOJEKYJIBI C AJIEKTPOCTAaTUUECKUM TMojeM. [lomspuzaums IUAIEKTpHKA.
OpwuentanmonHas nossipuzarus. Dddekr [ltapka. OnpeneneHue TUMOIHFHOTO MOMEHTA B Ta3ax (TMEpBBIN
Mmeton Jlebast) m pacTtBopax (Bropoit metox Jlebas). [Ipumenenne naHHBIX sl ONPENeIeHUs CAMMETPUH U
KOH(OpMaLMK MOJIEKYJI. DHepreTHKa BHYTPEHHETO BpallleH!s1 KOMITJIEKCOOOpa30BaHUsI.

IIpakTnyeckoe 3ansATHE.
1. Tunbl B3aMMOAENHCTBUS IIEKTPOMAarHUTHOTO U3JIEYEHHS C BEILIECTBOM
2. [TpuHuMNMaIbHAS CXEMA CIEKTPOCKOIMMYECKUX H3MEPEHUI
3. B3aumogeiicTBre MOISPHON MOJIEKYJIBI C DJIEKTPOCTATUUECKUM TIOJIEM.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1. IIpupona 31eKTpOMarHUTHOTO U3JIy4€HUs, pa3JInYHbIE TUIIBI €10 B3aUMOJECICTBHS C BELLIECTBOM.
2. OcHOBHBIE XapaKTEPUCTUKU U3ITyUeHUs (4acTOTa, IJIMHA BOJHBI, BOJTHOBOE 4HUCIO0). CIEKTpPhI
WCITyCKaHHsI, MOIVIOIIEHNs U PACCESHUs aTOMOB, HOHOB M MOJIEKYJl. BaxkHelmue Xa-pakTepuCcTUKA
CHEKTPAJIbHBIX JIMHUHN (TIOJ0)KEHNE, UHTEHCUBHOCTbD, LIUPUHA).
3. UctouyHuKH BO30YKICHHUS.
4. Jlucneprupyromniui IeMeHT.

5. Tlpuemuuku uznydenus (pororpadudeckue, GpoToanekrpudyeckue, cueT GoToHoB). OCHOBHBIC
JOCTOMHCTBA U HEJOCTAaTKH (PoTorpapuueckux u (OTOINEKTPUIECKUX JETEKTOPOB.

6. [TonsiTHe 0 MIymMax, pa3TUYHbIE TUITHI ITyMOB. Perucrpalius oTaeIbHBIX (JOTOHOB (CUeT OTOHOB).

7. Nonsipuzarus qudnekrpuka. OpueHtanronHas nosspusanus. Dddekr lrapka.

8. Onpenenenue AUIOIBHOTO MOMEHTA B rasax (mepBeiii Metof Jlebas) u pactBopax (Bropoit meton ebas).
9. MeToa MOJIeKyAIpHBIX Ty4YKoB. DOpMHUpPOBAHKE MOJIEKYJISIPHOIO MMyYKa.

10. Meton 3n€KTpUUECKOro pe3oHaHca.

Tema 3. MeToanb! onpenesieHusi reoMeTpuu MojekyJa 1 Bemiects. (OITK-1)
Jlexknus.

Merton BpamarenbHON crekTpockonuu. CxeMa paJnoCneKTpOMETpa. YCIOBUS NOIYUYEHHUS CHEKTpa. THUIbI
crnektpos. [IpaBuna or6opa. OnpeneneHue reoMeTpUYECKUX mapa-MeTpoB MoJieKyll. BoaMoxxHOCTH MeTona
U ero orpaHuueHus. BpamarenpHble crnekTpbl komOu-HarmoHHoro paccesaus (KP). CrokxcoBsl u
anTucTtokcoBbl uHUU KP. Cxema skcnepumenta. Mcnonp3oBaHue jna3epa. YCIOBHs NOJYUYEHHUS CIIEKTpa.
MarpuuHblif  3J€MEHT JUIOJIBHOTO MoO-MeHTa mepexofa. IlpaBuma orOopa. VYpaBHEHHMS YacTOT
BpaliaresbHoro  cnekrpa. OmpeneneHue TreOMETPUUYECKHX — IapaMEeTpOB  HEMOJSPHBIX  MOJIEKYII.
Orpannyenue Mertona. ['a3oBast snexTpo-HOrpadus. YpaBHEHHE IOTOKA 3JICKTPOHOB. sl IUIOCKHUX U
cepryeckux BoiH. PaccesiHue 3eKTpOHOB Ha chepuuecKoM NMOTeHIMajIe. ATOMHOE paccessHue, paccestHue
KECTKOM MoJeKy-o. Cxema »53KCIepuMEHTa. YCJIOBHUs MOJIy4eHHs dieKTpoHorpaMMm. CoBMeCTHOE
HCTIOJIb30Ba-HUE Ta30BOM AIEKTPOHOTpapUH M MHKPOBOJIHOBOW CIEKTPOCKONUHU. METOA MOJIEKYISPHBIX
y4koB. POpMUpOBaHUE MOJIEKYJIIPHOIO Iy4Ka. [Ipumepsl raoreHuaoB BTOpOM U TpeTbel rpymi. Merog
ANIEKTPUYECKOro pe3oHaHca. OnpeneseHne IUIOIBHBIX MOMEHTOB M CTPYKTYpPhl TPYAHOJETYUHMX
COCIUHCHHMN.



IIpakTH4Yeckoe 3aHATHE.

1. OnpeneneHne reOMETPUIECKUX MapaMeTPOB MOJIEKYIL.

2. OnpeneneHue JUNOIbHBIX MOMEHTOB U CTPYKTYPBI TPYJHOJIETYUUX COCTUHEHHH.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. MeTon BpamarenbHOi CIeKTpocKkonuu. Cxema painoCIeKTPOMETpA. YCIOBUS T0JIy-UEHUS CIEKTPA.
Tumnsl criekTpoB. BO3MOXHOCTH METOJA ¥ €T0 OIPAaHUYECHUS.

2. BpamarenbHble crieKTpbl koMOnHanoHHoro paccessHust (KP). CtokcoBbl M aHTUCTOK-COBBI TMHUU KP.
Cxema skcniepuMeHTa. Vcnonb3oBaHue ja3epa. YCI0BUs MOITYYEHHs CIIEKTpa.

3. l'a3oBas snexkTpoHorpadus. YpaBHEHHE MOTOKA IEKTPOHOB. [t IIIOCKUX U cepr-4yecKuxX BOJH.
Cxema sKCcnepUMEHTa. YCIOBHS MOJIYYEHHS IEKTPOHOIPAMM.

4. CoBMECTHOE HUCIOIB30BaHUE TA30BOM IMEKTPOHOrpahun M1 MUKPOBOIHOBOM CIIEKTPO-CKOTIHH.

Tema 4. MeTonasb! koJiedarebHOM ciekTpockonuu. (OIIK-1)

Jlexknus.
KBaHTOBOMEXaHMYECKHII TIOAXOA K OIMHCAHUIO KoJeOaTeNbHBIX CHEeKTpoB. Kitaccudeckas 3amaga o
KONeOAHUSAX  MHOTOAaTOMHBIX  MOJIEKYJA.  AHanM3  HOPMAJbHBIX  KOJEOAHWUM  MOJIKYNBI IO
skcriepuMeHTalnbHbIM JTaHHbIM. Comnocrtasinenre UK u KP criekTpoB U BBIBOABI O CUMMETPUU MOJIEKYIIBI.
HaxoxieHne CUIIOBBIX MOJIeH M MPOOJIeMbl MX HEOIHO3HAaYHOCTH. [Ipu-MeHeHne MeTo0B KojeOaTeabHOM
cnekrtpockonuu B xumuu. Texnuka u Meromuku MK wu KP cnekrpockonuu. Amnmaparypa WK
CIEKTPOCKONMHU, TPO3pauHble Marepuajbl, MpurorosieHne oobpasmoB. Mertox HIIBO. Amnmaparypa
cnekTpockonuu KP, mpenMy1iecTBa 1a3epHbIX HCTOY-HUKOB BO30YKICHUS.
Y@ cnekrpockonus. IMUCCUOHHAsA YD CIIEKTPOCKONUS KaK METOA MCCIEN0BAaHUS JBYX-aTOMHBIX MOJIEKYJI.
Omnpenenenre MOJEKYISIPHBIX MMOCTOSTHHBIX. AOCOPOIIMOHHAS CIIEKTPOCKO-TIUS B BUIUMOUN U YD obmactsax
KaK METOJ| MCCIIEOBAHUS AJIEKTPOHHBIX CIEKTPOB MHOIOATOM-HBIX MOJEKy/d. IIpuMeHeHue CHeKTpoB
MOIIOUICHUST B XHUMHMU. TeXHMKa ¥ METOAMKAa 3MHUCCHOH-HOM U aOCOpOIMOHHOW CIIEKTPOCKOIINH,
ammapatrypa, HCCIeAyeMble  OoOpas3ibl, UYyBCTBUTEIb-HOCTH METOJOB. MeETOnbl  PEHTTEHOBCKOM
($OTORNEKTPOHHON U OXke-criekTpockonuu. CpaBHeHue Merofga @OC W PEHTTCHOBCKOM CIIEKTPOCKOIHU.
Ornpenenenrue XUMUYECKUX AJIEMEHTOB U SHEP-
THH CBSI3M DJIGKTPOHOB HAa BHEIIHUX W BHYTPEHHHX 000J0YKax aroMoB. OCOOEHHOCTH JIKCTIEpU-MEHTa U
BO3MOKHBIE IPUMEHEHHUSI METOIOB B XUMUH, UX OTPAaHUUYCHHUS.

IIpakTH4eckoe 3aHATHE.
1. AHam3 HOpMaJIbHBIX KOJIEOAaHUH MOJICKYITBI TIO SKCTIEpUMEHTaNbHBIM NaHHbIM. Como-crasinenune UK u
KP criekTpoB 1 BBIBOJBI O CHMMETPUH MOJIEKYJIbI.
2. IlpumeHeHne CIeKTPOB MOMIOIIEHHS B XUMUH.
3. OnpezeneHrie XUMUYECKUX 3JIEMEHTOB M SHEPTUU CBSI3H 3JIEKTPOHOB HA BHEIIHUX U BHYTPEHHUX
000JI0YKaX aTOMOB.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. KBaHTOBOMEXaHWYECKHI MOAXO]] K OMUCAHUIO KoebaTeabHbIX CrIeKTpoB. Kiaccuue-ckas 3amgaga o
KOJIEOAHUSIX MHOTOAQTOMHBIX MOJIEKYII.
2. AHam3 HOpMaJbHBIX KOJIEOAaHUH MOJICKYIIBI IO SKCTIEpUMEHTANBHBIM JaHHbIM. Como-crabnenue UK u
KP cniexkTpoB ¥ BBIBOJBI U CHMMETPHH MOJIEKYJIBI.
3. IlpumeHneHne MeTOIOB KoJIeOaTeIbHON CIIEKTpOCKonuU B XuMuu. Texnuka u metoau-ku UK u KP
cnekTpockonuu. Anmnaparypa MK cnexTpockonuu, mpo3padyHble MaTepHallbl, IPU-TOTOBIEHUE 00Pa3IIoB.
4. YO cniektpockonusa. OMuccHOHHass YO CeKTpOCKONUs KaK METOJT UCCIIEIOBAHMS JBYXaTOMHBIX
Mousiekyn. OrnpeznesieHne MOJNEKYISPHBIX TOCTOSHHBIX.
5. AGCOpOIIMOHHAS CIIEKTPOCKONHUS B BUAUMOUN B YD 0051acTAX KaK METO UCCIIEA0Ba-HUsI dJICKTPOHHBIX
CIIEKTPOB MHOTOaTOMHBIX MOJIeKyI. [I[pruMeHeHre CIeKTpOB MOIVIOIIEHUS B XUMHUH.
6. TexHUKa ¥ METOMKA YMUCCUOHHOU U aOCOPOITMOHHOM CTIEKTPOCKOIINH, anaparypa, UCcCiaeayeMble
00pasIpl, YyBCTBUTEIHHOCTH METO/IOB.
7. MeToabl peHTT€HOBCKOM (DOTODIEKTPOHHOM M 0XKE-CIIEKTPOCKOIHH.



8. Cpasnenue Meroga @OC 1 peHTI€HOBCKOM CEKTPOCKONMUU. ONpeaesieHne XUMUYe-CKUX AIEMEHTOB U
SHEPIUU CBSI3U IEKTPOHOB HA BHEIIHUX M BHYTPEHHHUX 000sI0uKax aToMOB. OCOOEHHOCTH SKCIIEPUMEHTA
1 BO3MOXHBIE IPUMEHEHUSI METO/I0B B XUMUHU, X OTPaHUYEHUS

Tema 5. MeToabl uccieI0OBAHNS ONTHYECKH aKTUBHBIX BemecTB. (OIIK-1)

Jleknus.
Hucnepcus ontuueckoro Bpamenus (JJOB). Kpyrosas nonspuzanus jyda cBe-Ta. BpaieHue miockoctu
MOJIIPU3ALUHU  [IJIOCKOIIOJISIPU30BAHHOIO CBETA. YCIIOBUS BpalleHMs IUIOCKOCTH moisgpu3anuu. Cxema
sKcTepuMeHTa. [IpuMeHeHne K n3yuyeHuo KOHUTypauu 1 KOHPOPMaIIMH ONTHYECKN aKTUBHBIX BEIECTB.
Ontuyeckuit kpyrooit nuxpousm (KJI). YpaB-HeHue MOIVIONMIEHUs CBETA. DJUIMNTHYECKAs MOJISIpU3aIUs
cera. 3aBucuMocThb ontudeckoro KJI ot mmuuel BonHbl. Cxema m3mepenuit KJI. O6nacte npuMeHeHUs B
CTEPEOXMMHUHU M DJIEKTPOHHOM CTPOEHUHM ONTHYECKHM AKTUBHBIX BemlecTB. CpaBHEHHE € Jucnepcueit
ONTUYECKOrO BpaleHus 1 YO CreKTpoCKOIMUeEn.

IIpakTH4Yeckoe 3aHATHE.
1. IlpumeHeHne Aucnepcuy ONTUYECKOTO BPAILlEHHsI K U3yUYEHUI0 KOHPUTypaluy U KOH-(popMaruu
ONTUYECKN aKTUBHBIX BEIICCTB.

2. O6nacTh NPUMEHEHUS ONITUYECKOT0 KPYTOBOTO TUXPOH3Ma B CTEPEOXUMHHU U AIIEK-TPOHHOM CTPOCHUU
ONTUYECKU aKTUBHBIX BEIIECTB.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Mucnepcus ontudeckoro Bpamenus (JJOB). Kpyrosas nonspusamus 1yda cBeta. Cxema 3KCIIEpUMEHTA.
[TpuMmeHeHNe K U3YYeHUIO KOHPUTYPAIUUA U KOH(GOPMAITUHN ONTHYCCKU AKTUBHBIX BEIIIECTB.
2. Onrtuueckuid kpyroBoit nuxpousm (KJ). YpaBHeHue MOmIOMIEHUs CBETA. DITUNTHYE-CKasi OJSIPU3ALIHS
cBera. 3aBucuMocTh ontudeckoro KJI ot aiunsl BonHbl. Cxema uzmepenuit K/I.

Tema 6. MarHeTroxumuuyeckue H JeKTpoonTuyeckue meroabl ucciaenopanmus. (OIIK-1)
Jleknus.

[loBeneHue BemiecTBa BO BHEIIHEM IOCTOSIHHOM MAarHUTHOM Tosie. MarHutHas MHAYKLWS, MarHUTHas
MPOHUIIAEMOCTh U MarHuTHas BOCHPUMMYHUBOCTH BelecTBa. llpupona siBnenuit nua-, mapa-, deppo-
dbeppuMarneTnsmMa. MarHuTHbIE CBOMCTBa HEOPraHUYECKUX CO-CIMHEHUN M KOMILJIEKCOB MEPEXOAHBIX
MeTaioB. PeneeBckoe paccesaue u ddpdext Keppa.
['maBHBIC 3HAYCHHS TOJAPU3YEMOCTH XUMHUYECKHX CBszeh. Dddext Dapanes ¥ MarHUTHBIA JTH-XPOU3M.
Cxema skcniepuMenTa. [[puMeHenne B Xumuu.
Meton AMP, ¢usndeckue ocHOBHI siBieHUs. CHITHE BBIPOXKIACHUS CITMHOBBIX COCTOSHUN B IOCTOSTHHOM
MarHuTHOM Tionie. YcioBue SAMP. 3aceneHHOCTh ypOBHEW SHEPruM, HACBIIIEHUE, pelaKCallMOHHbIE
MPOIECChl U NIMPUHA CUTHAJIA. XUMUYECKUUA CIBHUT W CIHH-CIIMHOBOE pac-uiersieHue B crnekrpax AMP.
OTHOCUTENBHBI XWMHWUYECKUN CIBUI, €r0 OINpPEACIICHHE U HCMOJIb-30BaHME B XUMHUU. CIUH-CIMHOBOE
B3aUMOJICUCTBUE AP, €ro npupona. AHanu3 crnektpoB SIMP. [Ipotounslii MarHuTHbIN pe3oHaHc AMP Ha
13C u npyrux sanpax. Meton nBoitHoro pe3o-nHanca. [Ipumenenue criektpoB SAMP B xumuu. TexHuka u
METOJMKA 3KCcepuMeHTa. V3yueHue ObICTPO MPOTEKAIOMIMX MPOLECcCOB. XUMHUUEcKas MOIspU3alus saep.
brok cxema criekrpomerpa SAMP, Tumnbl ciektpoMeTpoB. Xapakrep oopasiioB. CpaBHeHue metona SIMP ¢
JIPYTMMH METO-IaMH, €ro JOoCTOMHCTBa W orpaHuueHus. Meron OIIP, ero mpunumnbl. YcinoBus OIIP.
g-Paktop u ero HazHaueHue. CBEpXTOHKOE paciierienre curnaia JIIP npu B3aumoneicTBUuU ¢ OAHUM U
HeckoJIbKkUMH simpaMu. Tonkoe pacuierienue. lupuna nuuuid. Ilpunoxenune meroma JIIP B xumun.
Meron SKP. B3aumopeicTBue «KBaApyIOJIBHOTO» SiApa C HEOAHOPOAHBIM JJICKTPUYE-CKHUM TOJIEM.
I'paguent nons Ha siape. KBanpynosibHble YPOBHU SHEP-TUH MIPU aKCHAJIbHOW cuMmmeTpuu noiist. [Tapametp
accuMeTpuu Tojii U ypoBHU dHepruu. Ilpunoxenue meroga SIKP u ero Bo3smoxuoctu. OcoOeHHOCTH
skcriepuMenTta. SI'P.  y-Pesonanchas sigepnas dayopecuen-mus. Oddexr Meccbayspa. DHepruu
UCIyCKaeMbIX U MOIIOIIAEMbIX Y-KBaHTOB. [lommiepoB-ckoe ymMpeHue U sHeprus otaauu. [Iporemypa
MOJIYYCHUST Y-PE30HAHCHBIX CIIEKTPOB. XUMHUYE-CKUH (M30MEpHBIA) CIBHUT. BO3MOXHOCTH TPUMEHEHUS
SAI'P B XMMHUM ¥ OTPAaHUYECHU

IIpakTnyeckoe 3ansATHE.

1. CpaBuenue metona SAMP ¢ apyrumu meTonaMu, €ro JOCTOMHCTBA U OTPaHUYEHUS.



2. Ilpunoxenue merona IIIP B xumumu.
3. Ilpunoxenue metona AKP u ero BO3MOKHOCTH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. HOBGILGHI/IC B€IICCTBA BO BHCITHEM ITIOCTOSHHOM MarHMTHOM IIOJIC. MarauTtHas HWH-AYKOHWA, MarHUTHaA
MMPOHUIIACMOCTb U MAarHuTHast BOCIIPUUMYUBOCTE BCIICCTBA.

2. Ilpupona siBnenuii qua-, mapa-, peppo- peppumarseTuzmMa. MarHuTHbIE CBOWCTBA HE-OpPTraHUYECKUX
COCIMHEHHUI U KOMIUJIEKCOB MEPEXOAHBIX METAJIIOB.

3. PeneeBckoe paccesinue u addext Keppa. [maBHBIE 3HaYCHUS TOISAPU3YEMOCTH XUMH-YECKUX CBSI3CH.
Oddexr Dapaness u MarHUTHBIN auxpon3Mm. Cxema skcniepuMenTa. [IpuMeHeHne B XUMHH.

4. Meton SIMP, pusndeckre ocHOBBI siBJieHUs. CHATHE BBIPOXKICHUS CITMHOBBIX COCTOSI-HUH B
MOCTOSSHHOM MarHUuTHOM noJie. YcioBue SAMP. 3aceneHHOCTh ypOBHEH S3HEPTUH, HACKI-IIICHUE,
penaKcaloOHHBIC MPOIECCHI M IIUPHUHA CUTHAJIA.

5. XUMHUYECKHl CBUT U CIIMH-CIIMHOBOE pacuierieHue B cnekrpax SIMP. OTHocuTenb-HbII XUMUYECKUI
C/IBMI, €TO ONPEACIECHUE U UCII0Ib30BaHNE B XUMUU. CIIMH-CIIMHOBOE B3aU-MOJIEUCTBUE SAEDP, €TO
IpUpoJa.

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. CpaBHenue metona AMP ¢ npyrumu
METOJAaMH, €ro TOCTOMHCTBA U OTPaHUYECHHUS.

8. Merton JIIP, ero npunnunel. Yenosus JIIP. g-dakrop u ero HazHaueHre. CBEPXTOH-KOE pacIlEIICHUE
curHana OIIP npu B3auMoaecTBUM ¢ OJHUM U HECKOJIBKUMU sijpaMu. ToH-koe paciuervienue. [lupuna
muauil. [Ipunoxenue merona JOI1P B xumuu.

9. Meton AKP. BzaumosenictBue «KBagpynoabHOTO» siapa ¢ HEOJHOPOIHBIM JIEKTPUUE-CKUM MOJIEM.
I'paguent mons Ha siape. KBaapynoiabHbie YPOBHHM SHEPTHHU NIPH aKCHATBHOW CUM-METPUH TTOJIS.

10. IMpunoxenune metona SIKP u ero Bo3amoxkHoctr. OCOOEHHOCTH SKCIIEPUMEHTA.

11. SAT'P. y-Pe3onancHas sinepHas gpayopecuenuus. pdexr Meccbayspa. DHEPTUH HC-TTyCKAaeMbIX U
MOTJIONIAEMBIX Y-KBaHTOB. J{OMIIEpOBCKOE YIIMPEHUE W SHEPTUS OT/IAuu.

12. IIpouenypa nomyyeHus y-pe30HaHCHBIX CIIEKTPOB. XUMUUYECKUH (M30MEpHBIN) cABUT. BO3MOXKHOCTH
npuMeHeHusd AP B xumuu u orpaHuyeHus.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp
* mocemaemMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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duznucckue
MOJICII aTOMOB
Y MOJICKYIL
MeToasl
onpeaeIeHUs
(huszmueckux
CBOMCTB.
MeToasl
Macc-CIEKTPOCK
OITHH.

Tectupos
aHue

10

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

TeopeTuueckue
OCHOBBI
CHEKTPOCKOIIAY
€CKHX
HCCIICIOBaHMIA.
MeToasl
OTIpE/ICTICHHUSI
ANIEKTPUICCKUX
IHIOJIBHBIX
MOMEHTOB
MOJICKYJI.

Tectupos
aHue

10

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

MeToasl
OnpeeICHUs
reoMeTpuun
MOJIEKYIN U
BCIICCTB.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

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

KOJIJIOKBHU
™M

15

KomnmokBuym cmaercss B ycTHOH (¢opMme 1O mNpeaBapUTEIbHO
0003HAaUYEHHBIM TEOPETUYECKHUM BONpOCaM | MaKCUMAaJIbHO
oueHnBaercs B 156amos:

11-15 0alioB  BBICTABNSIETCA, €CJIM CTYAEHT OOHApyXWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOIHO BBITIOTHATD 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMOM, OCBOMBIIMH OCHOBHYIO, u
3HAKOMBIM C JOTOJHUTENBbHOU JnuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaraercsd YeTKO, SICHO, XOPOIIUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJB3yeTcs HWH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl U3 MPaKTUKW, TaOIUIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, MO CYILECTBY.

5-10 GaiIoOB BBICTABISETCSA, €CIU CTYAEHT OOHAPYKHUI JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIC 3HAHMS C BHOBb NMPUOOPETECHHBIMH, MPUMEHATH
X Ha mpakTtuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIHUM SI3BIKOM, MIpUBIIEKAETCSA WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO PU OTBETE JIOMMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBaTreieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

2-4 6anyoB: CTYyAEHT MOKAa3bIBaE€T HE AOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIEKMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MpHUCYTCTBYET JIOTHKA, apTyMEHTBI
MpU-BIEKAIOTCSL HEJOCTAaTOYHO Beckue. Ha mocraBneHHBIE BOMPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHeE
3HAHUA

0-4 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANbHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJu3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM mpakTHKU. HeyBepeHHO M JOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuibHO OTBeUaeT Ha IOCTaBICHHBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM
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4. MeTtonst Tectupos 10 Pemenne tecra u3 10 Bonpocos. [1o 1 Oanny 3a npaBUIBHBIN OTBET.

KoebarenbHON aHue

CIEKTPOCKOIINU.

5. Metonst Tectupos 10 Pemenne tecra u3 10 Bonpocos. I1o 1 Oanny 3a npaBUIBEHBIN OTBET.

WCCIIEIOBAHUS aHue

ONTHYECKU
AKTHBHBIX
BEIIECTB.
6. | Marneroxumuu | TecTupos 10 Pemenne tecta u3 10 Bonpocos. [1o 1 Oanny 3a npaBUIBEHBIN OTBET.
€CKHE U aHue(KOoH
JNIEKTPOOIITHYEC | TPOJIBbHBI
KHE METOJIbI i cpe3)

UCCIICIOBAHUS. | cobecenoB 15 KomnmokBuym cmaercss B ycTHOH (opMme 1O mNpeaBapUTEIbHO
aHue, 0003HAUYEHHBIM TEOPETUYECKHUM BONpOCaM | MaKCHMAaJIbHO
onpoc olleHuBaeTcs B 150amios:

11-15 0alioB  BBICTAaBISIETCA, €CJIM CTYAEHT OOHAapyXWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOIO
MaTepuaia, yMEHUE CBOOOHO BBITIOJTHSATD 3aJaHusl,
MPETyCMOTPEHHBIE IIPOrpaMMOM, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaraercsd YeTKO, SICHO, XOPOIIUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcsl HWH()OPMALMOHHBI U
WITIOCTPAaTUBHBIA Marepuan (IpuUMepbl W3 MPaKTUKW, TaOIUIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, MO CYILECTBY.
5-10 GamIoOB BBICTABISETCSA, €CIU CTYIEHT OOHAPYKHII JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIC 3HAHWS C BHOBb NMPUOOPETCHHBIMH, HMPUMEHATH
UX Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIPUBJIEKACTCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO PU OTBETE JIOMYCKAET HEKOTOPhIE
MOTPEIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBaTreieM, He
BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyIHEHHUN
2-4 6anyoB: CTYyAEHT MOKa3bIBae€T HE AOCTATOYHBIH YPOBEHb 3HAHUMN
yueOHOTO M JIEKIMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEpEHHO IPU OTBETE
Ha BONpPOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MpU-BIEKAIOTCSL HEJOCTAaTOYHO Beckue. Ha mocraBneHHBIE BOMPOCHI
3aTPyAHSIETCSI C OTBETAMH, IIOKa3bIBAa€T HENOCTATOYHO TIyOOKHE
3HaHU
0-4 0aJuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHB
npodeCcCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  TOpU  aHaJU3e
NPaKTHYECKUX CcHTyanuid. He MoXeT mnpuBecTH mNpuUMEpHl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeI0BaTeIbHO
u3jaraer Marepuai. HemnmpaBwibHO OTBe4aeT Ha TMOCTaBICHHBIC
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM
[TocemaeMocTs 10 10 6amnmnos - 100% nmoceniaeMocTb

8. IIpemMuansHbIe OaITHI 10 MpeMHUaIbHBIE Oa/Ibl MOTYT OBITh HAYHMCICHBI 3a ITOCTOSHHYIO
aKTUBHOCTb Ha MPAKTUYECKUX 3aHATUAX

9. |WnauBuIyanpHBIE 3aJaHUS, 50 CTYIEHT MOXET IPEJOCTaBUTh BCE 3aJaHUS TEKYILEro KOHTPOISA U

C TIOMOIIBI0 KOTOPBIX KOHTPOJIbHBIE CPE3bI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
10. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog  100-0amnpHON
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO
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13

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 3. MeTozbl onpeeneHusi TeOMETPUM MOJIEKYI U BELIECTB.

1. ®usnueckas Teopust merona. [Ipsimas u ooparnas 3agaun. [loHATHE KOPPEKTHO U HEKOPPEKTHO
IIOCTABJICHHBIX 33/1a4 B MaTEMaTHKE.

2. OOmias xapakTepuCcTHUKa M KJIaCCH(PUKALUSA METOJIOB (CIIEKTPOCKOIUYECKUE, AU(PaKIIHOHHBIE,
ANEKTPUYECKHUE U Ap.). HyBCTBUTENBFHOCTD U pa3peliaoias CriocCoOOHOCTh METoa. XapaKTepUCTHIECKOE
BpeMs MeTozia. MIHTerpamnus MeTooB.

3. MeTtonbl voHU3aLUH (3JEKTPOHHBIN yAap, POTOMOHU3ALNS, IEKTPOCTATHIECKOE HEOAHOPOAHOE TI0JIE,
XUMHYECKasi HOHU3AIu).

4. Honnsble TOK U ceyeHrue nonnzanuu. [lorenuumanel nosisnenust HoHoB. [Tpunuun ®dpanka-Kongona.
Beprukanbabie 1 aguadarudecKue EKTPOHHBIC TIEPEXO/IbI.

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

7. BpeMsinponeTHblii Macc-ciekTpoMeTp. KBaapynonbHbiid Macc-crieKTpoMeTp. CEKTPOMET]P
MOH-LIUKJIOTPOHHOTO pE30HAHCA.

8. Ilpumenenune macc-crekrpockonuu. Maentudukanus BemecTBa. Poib paspemenns. Tabmuibt
MaccoBbIX uncen. 3MepeHne noTeH1nanoB MOsSBICHHUSI HOHOB U OTIpe/iesICeHUE MOTEHIIMAIOB HOHU3ALUU U
SHEPIruM pa3pbiBa CBS3EH.

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

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

11. OcHOBHBIC XapaKTEPUCTUKHU U3TydeHHsI (YACTOTA, JUTMHA BOJHBI, 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 HEJOCTATKH (PoTorpapuueckux U (POTOINEKTPUIECKUX JETEKTOPOB.

15. lonsTHe 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 37eKTpUYECKOrO pE30HaHCa.

cobeceqoBaHue, ONPOC

Tema 6. MarHeTOXUMHYECKHE U ANIEKTPOONTUUECKHE METO/IBI UCCIIEI0BAHNUS.
1. MeTon BpamarenbHON cieKTpockonuu. Cxema paiuoCceKTpoMeTpa. YCIOBUS MOIY4YEHHs CIIEKTpa.
Tumnsl criekTpoB. BO3MOXHOCTH METOZA U €70 OIPAHUYECHHS.
2. Bpamarensubie criekTpbl komOuHaronHoro paccesinus (KP). CtokcoBbl 1 anTrcTOKCOBBI JInHUK KP.
Cxema sxkcniepuMeHTa. Mcnonbs3oBanue na3zepa. Yca0BHs MOITYYEHHs CIIEKTpa.
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3. I'a3oBas snexTpoHOrpadus. YpaBHEHHE MOTOKA HIEKTPOHOB. [l IIOCKUX U ChepruuecKHX BOJH.
Cxema SKCIEpUMEHTA. YCIIOBHUS MOMyYEHUS IEKTPOHOTPaMM.

4. COBMECTHOE HCIIOJIb30BAHUE Ta30BOM 3NEKTPOHOTpadUU M MUKPOBOIHOBOW CIIEKTPOCKOTIHH.

5. KBanTOBOMEXaHMYECKHI IMOXO] K OTTMCAHUIO KOJIeOaTeIbHBIX ClIeKTpoB. Kimaccuyeckast 3aa4da o
KOJIEOAHUSX MHOTOATOMHBIX MOJICKYII.

6. AHanmu3 HOPMaJIBHBIX KOJICOAHUI MOJIEKYJIBI IO SKCIIEpUMEHTaIbHBIM gaHHbIM. Comocrtasnenne UK u
KP cniekTpoB ¥ BBIBOJBI 1 CHMMETPHH MOJICKYJIBI.

7. TlpumeHeHne MeTO/IOB KoJieOaTeIbHON CIIeKTpockonuu B xumuu. Texauka u metoguku UK u KP
cnekrpockonuu. Anmaparypa UK cnekrpockonuu, mpo3padyHble MaTepuabl, IPUTOTOBIECHUE 00pPa3IIoB.
8. YO cnekrpockonusi. IMUCCUOHHAS YO CIIEKTPOCKONUS KaK METOJ UCCIEAOBAHUS IBYXaTOMHBIX
Mouiekynn. OrnpenesieHne MOJICKYISIPHBIX TTOCTOSIHHBIX.

9. AGCOpOITMOHHAS CIIEKTPOCKOIHUS B BUANMON 1 YD 005acTAX KaK METO/ UCCIEAOBAHMS dJIEKTPOHHBIX
CIIEKTPOB MHOTOATOMHBIX MOJIEKYJ. [[puMeHeHEe CIIEKTPOB MOTJIOIMICHHS B XUMHH.

10. TexHuka U METOIMKA SMUCCHOHHON U aOCOPOITMOHHON CIIEKTPOCKOIUH, anmaparypa, UCCieIyeMbie
00pas3Iiipl, 9yBCTBUTEIBHOCTh METOIOB.

11. Metonpl peHTTEHOBCKOM (POTOAIEKTPOHHOMN M 0XKE-CTIIEKTPOCKOIIHH.

12. CpaBnaenue metoga @OC 1 peHTTEHOBCKOM CHEKTPOCKONMUU. OnpeesieHne XUMUYECKUX JIEMEHTOB U
SHEPTHUH CBSI3U JIEKTPOHOB HA BHEITHUX U BHYTPEHHUX 0005104kax aToMOB. OCOOCHHOCTH IKCTIEpUMEHTA
Y BOBMOXXHbIE€ IPUMEHEHUS METOJIOB B XUMHUU, UX OIPAHUYCHUS.

13. ducnepcus ontuueckoro Bpamenus (JJOB). Kpyrosas nonsipuzarnus inyda csera. Cxema
sKcrepuMeHTa. [IpuMeHeHue Kk n3yueHHno KOHQUIypauuu U KOH(GOpMaluy ONTHYECKH aKTUBHBIX
BELICCTB.

14. Ontrueckuit kpyrosoit quxpousm (KJI). YpaBHenue noromieHus cBeTa. DJUIMITHYECKAs MOJISIpU3aIus
cBera. 3aBucuMocTh ontudeckoro KJI ot anuubl BosmHbl. Cxema uzmepenuit KJI.

15. IloBenenue BeliecTBa BO BHELIHEM ITOCTOSSHHOM MarHUTHOM nosie. MarHUTHas MHAYKLNSA, MarHUTHas
IIPOHUIIAEMOCTh U MarHUTHAs1 BOCIPUUMYUBOCTH BEILIECTBA.

16. Ilpupona siBnenuit nua-, napa-, peppo- GpeppuMarueTuma. MarHUTHbIE CBOWCTBA HEOPTaHUYECKUX
COEMHEHUI U KOMIIJIEKCOB NEPEXOAHBIX METAJUIOB.

17. Peneesckoe paccessaue u 3ddext Keppa. [ 1aBHbIe 3HAYCHUS MONAPU3YEMOCTH XUMHUYECKUX CBS3EH.
D¢ ekt Dapanes u MarHUTHBIN TuxpousM. Cxema skcrnepuMenTa. [IpuMeHneHe B XMMuu.

18. Meton SIMP, ¢pusnueckre OCHOBBI siBiIeHUS. CHATHE BBIPOXKICHHS CTUHOBBIX COCTOSTHHUM B
MIOCTOSSHHOM MarHuTHoM mose. Ycnosue SAMP. 3aceneHHOCTh ypOBHEN HEPIUH, HACHIICHHE,
pellaKcallMOHHbIE IPOLECCH] U IIMPUHA CUTHAA.

19. XuMu4ecKuii CIBUT U CIUH-CIIMHOBOE pacuierieHrue B cnekrpax AMP. OTHOCUTEIbHBIN XUMHUYECKHUI
CIIBUT, €r0 OTpe/eICHUE U UCTIOIb30BaHne B XUMHUH. CTIMH-CIIMHOBOE B3aWMOJICHCTBUE SEP, €ro MIPUPO/IA.

20. Ananus cniektpoB SIMP. [Iporonnsiit MaruuTHbIN pe3oHanc AMP na 13C u apyrux sapax. Meron
JIBOMHOIO PE30HAHCA.

21. Ilpumenenue cnexkrpoB SAMP B xumun. TexHuka u MeToquKa 3kcriepumenTa. biiok cxema
cnekrpometpa SIMP, Tumbl criekTpomeTpoB. Xapakrep o0pa3uoB. CpaBaenne merona IMP ¢ apyrumu
METOZaMH, €r0 TOCTOMHCTBA U OIPaHUYECHMS.

22. Mertog JOIIP, ero npuniunel. Yciosust D1IP. g-daktop u ero HazHaueHHe. CBEPXTOHKOE paCIICIICHUE
curHana JOI1P npu B3anMonecTBUM C OJHUM U HECKOJIBKUMHU siipamMu. ToHkoe pacuierienue. [lupruna
nunauil. [Tpunoxenune metoga OIIP B xumumn.

23. Meton AKP. BzaumozelicTBue «KBagpyHOIbHOIO» AJIpa ¢ HEOAHOPOAHBIM JIEKTPUUECKUM IOJIEM.
I'paguent nond Ha sape. KBagpynosiabHble YPOBHM SHEPTUU NPU aKCUAIBHON CUMMETPUU TOJIS.

24. Tlpunoxenue merona SIKP u ero BosmoxkHOCTH. OCOOEHHOCTH SKCIIEPUMEHTA.

25. ST'P. y-Pe3onancuas sinepHas duryopecuenmus. Iddext MeccbOayspa. DHEPTUH HCITYCKAEMBIX H
MOTJIOIIAEMBIX Y-KBAaHTOB. JIOMIUIEPOBCKOE YIIUPEHUE U DHEPTHS OTJAuH.

26. Ilpouemypa momydeHus y-pe30HAHCHBIX CIIEKTPOB. XUMHUUYECKUH (M30MEpHBIN) CABUT. Bo3aMoxHOCTH
npumeHeHus SI'P B XumMuu u orpaHuveHus.



TecrupoBanue

Tema 1. ®duznueckue MOJEIN aTOMOB M MOJIEKYJ. MeTobl onpeieeHus: GU3NIeCKuX CBOMCTB. MeToabl
Macc-CIEeKTPOCKOTIHH.

. UTo moHUMaroT oA (PU3NIECKUM METOAOM UCCIIEAOBAHUS?

. DKCIIEPUMEHT 110 B3aMMOJACHCTBHIO BEIIECTBA C MOJIEM, U3Iy4YE€HUEM WU TIOTOKOM YaCTHILI;
. METOJIbl, OCHOBAHHBIE HA PACCESIHUU U3IIy4YCHMUS;

. METOZIbl, OCHOBAaHHBIC Ha MOIVIOIECHUY U3JIy4CHHUS;

. OKCIIEPUMEHT 110 B3aUMOCHCTBUIO U3IyYEHUs C IIOJIEM HMIIU ITIOTOKOM YaCTHLL.

. PeHTreHoBckue Jyun paccenBaroTCs:

. JIEKTPOHAMH aTOMOB U MOJIEKYJ;

. DIIEKTPUYECKUM TI0JIEM, CO3AABAEMBIM SIIPAMU U JJIIEKTPOHAMU;

. AIIEPHBIMH CUJIaMU;

00 o N0 oD —

. MAarHUTHBIM I10JIEM.

(98]

. CTOKCOBBIE MEPEXOBI — 3TO
a. Mepexo/bl, KOT/Ia YacToTa pacCeHHOTO U3TyUEHUS YBETMUUBACTCS U MOJIEKYyJIa MEPEXOAUT MO
BO3/ICHCTBHEM HM3JTyUeHHUs Ha 00Jiee BEICOKUI YHEPTETUIECKUN YPOBCHB;

b. NEPEX0Abl, KOraa 4acTora paCCCAHHOI0O U3JIYUYCHHA YBCIIMYUBACTCA WU MOJICKYJa IEPEXOAUT IIOI
BOSHGP'ICTBPICM HU3JTy4YCHHA B Ooyiee HH3KOE OHEPIreTUHYCCKOC COCTOSAHUE,

C. Iepexobl, KOTrJa YacToTa PacCEHHOTO U3yYeHUs] YMEHBIIAeTCsl U MOJIEKYJIa MePEXOIUT MO
BO3JICHCTBHEM H3JIy4eHUs Ha 00Jiee BHICOKUI YHEPTETUICCKUM YPOBCHB;

d. Korga OCHOBHAA 4aCTh PaCCECAHHOI0 MOJICKYJIaMU HU3JIYUCHUA HE COXPaHACT 4aCTOTYy MaJaroniero
HU3Ty4YCHUS.

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

b. Ikr = NkAkrhvkr;

c. Ik = NkAkhvk;

. I =NkAhvkr.

[oN

5. MUKpPOBOJIHOBBIE CIIEKTPHI U3y4alOTCsl B OCHOBHOM KakK CIIEKTPBI:
a. TOTJIOIICHHS;

b. paccesiHus;

C. UCITyCKaHUs

6. CootHotuienue e bpoilns 3anuceiBaeTcst 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 HU3MIEeCcKOTO METO/Ia UCCIIEA0BAHUS TIOHUMAIOT:

[oN

a. ompeiesieHue N3MEHCHHH ITOJIS, N3TYUYCHHS MM TIOTOKA YaCTHII ITOCJIC B3aMMOJICHCTBHS C BEIICCTBOM,
0071a/TafOIIMM COBOKYITHOCTBIO (DM3MYECKUX CBOMCTB;

b. onpe/ieieHre CBOMCTB BEIIECTBA MO Pe3yiibTaTaM H3MEHCHHM MOJIS, U3 TYYCHHS HITH TIOTOKA YaCTHII
IOCJIE UX B3aNMOJEHCTBHS C BEIIECTBOM;

C. ompejesieHue U3MECHCHHH ITOJIS, N3 TYUYCHUS MM TIOTOKA YaCTHII IO B3aMMOJCHCTBHS C BEIICCTBOM,
0071a/TafOIIMM COBOKYITHOCTBIO (PM3HMYECKUX CBOMCTB;

d. ompenenenue CBOMCTB OIS, H3TYYCHHS WM IIOTOKA YaCTHIL JI0 U TTOCJIC B3aUMOJICHCTBUS C BEIISCTBOM,
0071a/TafOIMM COBOKYITHOCTHIO (DU3UYECKUX CBOMCTB.
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9. Pemenuem ypaBuenus lllpeaunrepa sBnsiercs GyHKIMs, KOTOpask OMUCHIBACT IUNIOCKYIO BOJIHY,
PacIpOCTPAHSIOULYIOCS BIOJIb OCU Z, U UMEET BHI:

a. y = eikz;

b. v = eikr;

c. y(r, 8) = 1(0);

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

10. ITo cucreme CU enunwmIIeH H3MEPEHHS JUITOJLHOTO MOMEHTA MOJICKYJT SIBJISICTCSI:
a. I

b. Kir-cMm;

c. Kirm;

d. Kn

Tema 2. TeopeTnueckre 0CHOBBI CIEKTPOCKONMYECKUX UCCIIEI0OBAHUN. MeToIbl onpenesieHus
MEKTPUUECKUX JTUMOIBLHBIX MOMEHTOB MOJIEKYII.

1. VYpaBuenue Ilnanka 3anuchIBacTCs B BUJE:

a. AE= hc;

b. AE= hv;

c. E=hAv;

d. AE= hev.

2. BoHOBOE YHCIIO — 3TO:

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

b. paccrosiHuE, MPOXOIUMOE BOJIHOM 332 BpeMsI OHOTO TTOJTHOTO KOJieOaHus;
C. YUCJIO IJTUH BOJH 32 BPEMS OJTHOTO MOJHOTO KOJICOAHMUS.

d. yncino pa3 B CeKyHY, KOT/Ia AIEeKTpudecKoe (MM MarHUTHOE) MOJIe IOCTUTAET CBOETO MaKCUMaJIbHOTO
MOJIOKUTEIILHOTO 3HAYEHUSI.

3. Metoasl Macc-CIEKTPOMETPHUH — 3TO

a. MCTOAbI Pa3ACICHHUSA MMOJIOKUTCIIbHBIX HOHOB, O6pa30BaHHBIX IIpU NOHU3AIUN HCCICAOBAHHOT'O
BCIICCTBA, U UBSMCPCHUEC OTHOLICHUC MACC K 3apsay,

b. MCTOABI PA3ACIICHUS MMOJIOKUTCIIbHBIX U OTPULATCIILHBIX NOHOB, O6p330BaHHLIX npu HOHHU3AIIUN
HUCCIICAOBAHHOI'O BCIICCTBA, U USMCPCHUC OTHOUICHUC MACC K 3apAaay,

C. MCTOABI Pa3ACIICHUA OTPULATCIIbHBIX NOHOB, 06pa30BaHHBIX IMpyu NOHU3AUN HCCICIOBAHHOT'O
BCIICCTBA, U UBSMCPCHUEC OTHOLICHUC MACC K 3apsay,

d. MeToab! pazaeneHust MOJIEKYIT BEIIECTB, M U3MEPEHUE X Macc.

4. TloreHIuan MOHU3AIMU aTOMa WUJIM MOJIEKYJIbI — 3TO

a. HauOoJbIlIee 3HAYCHUE SHEPTUH, KOTOPOE HEOOXOIUMO COOOIIUTH MOJIEKYJIE UM aTOMY JUIS
OJHOKPAaTHOW MOHU3ALMM, OTHECEHHOU K 3apsily JJIEKTPOHA;

b. HamMeHbIIee 3HAYCHHE YHEPTUHU, KOTOPOE HEOOXOIUMO COOOLTUTH MOJIEKYJIC HJIU aTOMY JJIst
OJHOKPAaTHOW MOHU3ALMM, OTHECEHHOU K 3apsily JJIEKTPOHA;

c. HauOoJbllee 3HAYCHHE MTOTEHIIMANA, KOTOPOe HEOOXOAUMO COOOIIUTH MOJIEKYJIE HIIM aToMy JUist
OJHOKPAaTHOW MOHU3ALMM, OTHECEHHOU K 3apsily JJIEKTPOHA;

d. HauMeHbIIee 3HaYCHNE TIOTEHIIMAa, HEOOX0MMOE JIJIs1 OHOKPATHON MOHM3AIMU, OTHECEHHOM K 3apsiity

ANIEKTPOHA.
5. Jnsg xumum 0ojiee BayKHA 3aja4a:
a. TIpsiMast;

. TipsiMasi 1 oOparHasi;

. oOparHas;

. KOppPEeKTHasl.

. Ilyuyku HEHTPOHOB PaCCEUBAIOTCS:
. DIIEKTPOHAMHU aTOMOB U MOJIEKYIT;

M ON O O O

. DJICKTPUYCCKUM I10JIEM, CO3aBaACMBIM sAApaMU U SJICKTPOHAMMU,
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C. SIIEPHBIMU CUJIAMU;
d. MarHUTHBIM TOJIEM.
7. JedopmanroHHas HOIIPU3YEMOCTb MOJIEKYS — 3TO:

a. IOJIIPU3YEMOCTD, KOTOpas BO3ZHHUKACT BCIICACTBUC BBIPBIBAHHSA SJICKTPOHOB IOA ,HCP'ICTBPICM
SJICKTPUYECCKOI'O I10JIA;

b. MMOJIApU3YEMOCTD, KOTOPAasd BO3HUKACT BCICACTBUC CMCIICHUS 3JICKTPOHOB OTHOCHUTCIIBHO AACP IO
,HGfICTBPIGM SJICKTPHUYCCKOI'O I10JIA;

C. BO3HUKHOBEHHE MHIYIIUPOBAHHOTO JTUTIOJIHHOTO MOMEHTA B PE3YJIbTaTe H3MEHEHHUS MOJIOKCHUS JTUTIONS B
MIPOCTPAHCTBE O] ACHCTBUEM TTOJIA.

d. MMOJIAPpU3YEMOCTD, KOTOPast BOSHUKACT BCICACTBUC CMCIICHUSA JUIIOJIA 11O ,HGfICTBPICM SJICKTPUYCCKOI'O
I10JI4.

8. Yacrora — 3T0:

da. YUCJI0 JJIHUH BOJIH, yKJIa,Z[LIBaIOH_[I/IXCSI B eI[I/IHI/II_Iy JJINHBI;

b. paccrosiHuE, MPOXOIUMOE BOJIHOM 32 BpeMsI OHOTO TTOJIHOTO KOJIeOaHus;
C. UHCJIO JJIMH BOJIH 3a BpeMSI OJHOI'O ITIOJIHOT'O KO.HG6aHI/I$I.

d. yrcno pa3 B CeKyHY, KOT/Ia AIEeKTpudecKoe (I MarHUTHOE) TMOJIe IOCTUTAET CBOETO MaKCUMaJIbHOTO
MOJIOKUTEIILHOTO 3HAYEHUSI.

9. Tlocrosnnas [linanka paBHa:

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

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

c. 2,99 -108 M/c;

d. 1,6 -10-19 Ix.

10. udpakimoHHbIE METOIBI OCHOBAHBI HA:

a. Ha pacCestHUM MU3ITyYeHUs WIN MOTOKA YaCTHUI] C U3MEHEHHUEM UX SHEPTUH;

b. Ha paccestHIM U3ITyYeHHUs WIH MTOTOKA YacTUI] 63 H3MEHEHHSI UX SHEPTHH, T.€. Ha YIIPYTOM PaCcCesHUU;
C. Ha yNIPyroM PacCessHUU U3ITyUYEHHUs WIN MTOTOKA YaCTHIl;

d. Ha HEYIPYTOM pacCesTHIH U3ITyYeHUs WIH MTOTOKA YaCTHII.

Tema 3. Metonbl onpeeneHns reOMETPUN MOJIEKYI U BELLIECTB.
. BeIpaxkenue aJis1 HFOHHOTO TOKa UMEET BUJL;
. Ij = Illnjoj;
. =1Ilnjl;
. Ij = lnjojl;
. Ij =njojl.
. JIuTIONBHBIA MOMEHT, BO3HUKAIOIIHUI B MOJIEKYJIE MO IEMCTBUEM IEKTPUUYECKOTO IO, HA3bIBAETCS:
. COOCTBEHHEBIM;

1

a

b

C

d

2

a

b. HHAYIIMPOBAHHBIM;

C. OPMEHTALMOHHBIM;

d. mTOCTOSTHHBIM.
3. IlepBbIit MATHUTHBIA MACC-CIIEKTPOMETP ObLT CKOHCTPYHUPOBAH:
a. ACTOHOM;

b. TomcoHnoM.

c. Jlemmcrepom.

4. Pemenuem ypaHenus llpenunrepa siBnsieTcst PyHKITHS, KOTOpast OMUCHIBAET CHEPUIECKYIO BOJIHY, , U
UMeeT BUJI:

a. y = eikz;
b. y = eikr;
c. y(r, 0) = £(6);
d. y(r, 0) = (0).
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5. OpueHTalnoHHAs OJIIPU3YEMOCTh PAaBHA:
a. ar = p20/(3kT);
b. ar = p0/(3kT);
c. ar = u20E/(3kT);
d. ar = p20/(3RT).
6. Ilepsorit MmeTon Jlebast ucmoab3yeTcs:
a. 4Jid OMnmpeaACIICHUS SJICKTPUYCCKOTO JUITOJIBbHOTO MOMCHTA MOJICKYII ITIapOB BCIICCTB;

b. I onpeneieH s MEKTPUUECKUAX TUTOIBHBIX MOMEHTOB MOJIEKYJT TAPOB BEIIECTB M MOJICKYJT BEIIECTB B
paz0aBICHHBIX pacTBOpax;

C. IS OTIpEIeNICHNS DICKTPHUYECKHX TUIOIBHBIX MOMEHTOB MOJICKYJI BEIIECTB B pa30aBICHHBIX PACTBOpAX.
7. Oddexr LlTapka 3aKkio4aercss B TOM, 4TO:

a. DHEPreTUYECKNe YPOBHU aTOMa PACIIEIUISIOTCS Ha P/ MOJYPOBHEH B SIEKTPUIECKOM II0JIE;

b. sHepreTuueckre ypoBHU aToOMa HE MOTYT PACIICIUIATHCS Ha Psiji MOAYPOBHEH B AJIEKTPUUYECKOM II0JIE;

C. DHEPreTUYECKUE YPOBHHU aTOMa PACIIEIUISIOTCS Ha P MOJYPOBHEH B MAarHUTHOM TIOJIC;

d. sHepreTHuecKue ypoBHHU aToOMa PacLICIUISIOTCS Ha P/l MOAYPOBHEH B JIEKTPUUECKOM U MAarHUTHOM
oJe.

8. s pabotsl B BuaAnMoM u OnmxaeM MK yyacTkax criektpa 00bIYHO UCTIONB3YIOT:

a. mpusmsl u3 KCl;

. CTEKJISIHHBIE TIPU3MBI;

. KBapIEBBIC ITPU3MBI;

. ipusmsl u3 NaCl.

. Macc-cnekrp — 3T1o

. COBOKYITHOCTb 3HAU€HHI Macc MOJIEKYJI, @ TOYHEE UX OTHOLICHUE K 3apsy U KOJIMYECTBO STUX MOJIEKYI;
. COBOKYIIHOCTb 3HaYE€HUH 3aps/J0B HOHOB M KOJIMYECTBO ITHX HOHOB;

o o O a0 o

. COBOKYITHOCTh 3HaY€HHI Macc HOHOB, a TOYHEE UX OTHOIIEHHUE K 3apsiy AIEKTPOHA U KOJMYECTBO ITUX
HOHOB;

d. COBOKYITHOCTb 3HAYCHUU 3apsAa0B HOHOB, @ TOYHCC UX OTHOIICHHUEC K MAaCCC U KOJIMUCCTBO 3TUX MOHOB.
10. MonexyasapHbI€ HOHBI — 3TO

a. TakMe UOHBI, Macca KOTOPHIX paBHA MacCce MOHU3UPYEMOU MOJIEKYJIBL;

b. MOHBI, B KOTOPBIX UAET Pa3pbIB OJHUX CBsA3EH U 00pa3oBaHUE JPYTHX.

C. TaKHe UOHBI, Macca KOTOPHIX HE pPaBHA MacCe MOHU3UPYEMON MOJIEKYIIbI;

d. Takue MOHBI, KOTOPBIE TTOJIBEPTatOTCs (hparMeHTAIUH.

Tema 4. MeToapl KoJie0aTeTbHON CIIEKTPOCKOTIHH.
. MOHHBIN TOK — 3TO
. YUCJI0 MOJIEKYJT, 00pa3yIOIIMNXCs B AMHUILY BPEMCHH;
. YECII0 aTOMOB, 0OPa3YIOIINXCS B €IUHUILY BPEMEHHU;
. YUCJI0 HOHOB, 00PA3YIOIINXCS B SIUHUILY BPEMECHH;

O O O O =

. YUCJIO0 PaJHMKaIoB, 00Pa3yIOIIUXCS B €IMHUILY BPEMEHH.

2. IIpeumymiecTBoO BpamarenbHoil ciekrpockonuu KP nepes MUKpOBOIHOBOW CIIEKTPOCKOMUEH
3aKIJII0YAeTCsl B TOM, YTO

. MO’XKHO HCCJIEI0BATh CTPYKTYPY MOJIIPHBIX MOJEKYJ;

. MOYKHO HCCJIEIOBAaTh CTPYKTYPY HEIOJISPHBIX MOJIEKYII;

. HEJIb3s1 UCCIIEI0BATh CTPYKTYPY HOJISPHBIX MOJIEKYII,

. HEJb3$ UCCIIEA0BAaTh CTPYKTYPY HEMOJISIPHBIX MOJIEKYI.

. BpaiarenbHble BOJTHOBbIE (PYHKLMH HA3bIBAIOTCS OTPULIATEIHHBIMU M 0003HAYAIOTCS 3HAKOM «-», €CITU
. 3HAaK (PYHKIIUH [IPH UHBEPCUHU CUCTEMBI KOOPIUHAT U3MEHSETCS;

. 3HaK (DYHKLMU IPU UHBEPCUH CUCTEMBbI KOOPJIMHAT YMEHBIIIAETCS;

O o ® WO o o

. 3HaK (I)yHKI_[I/II/I IMpU UHBCPCUU CUCTCMbI KOOPAWHAT HC U3MCHSACTCA,
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d. 3HaK GYHKIUY IPH HHBEPCUHU CUCTEMBI KOOPIMHAT YBEITHYUBACTCS.
4. Macc-criektporpadsl UCIIONIB3YIOTCS B
a. XUMUH;
b. b. puzuke;
C. C. MaTeMaTHKe.

5. B akcnepuMeHTe 10 OTKJIOHEHHIO MOJIEKY)T B HEOAHOPOTHOM JIEKTPUIECKOM TI0JIe MOJICKYIISIPHBIH
MTy40K 00EeCIIeYrBacT:

a. IBM)KCHHE MOJICKYJI B OJTHOM HAINpaBJI€HWH, UCTIBITHIBAs B3AUMHBIC CTOJTKHOBEHHSI;
b. ABUXXCHHUC MOJIGKyJ'I B OJHOM HaHpaBHeHI/II/I, HEC UCIBIThIBAOIIINX B3aNMHBIX CTOJIKHOBCHI/IP'I;

C. IBM)KCHHE MOJICKYJI B Pa3HBIX HAIIPaBJICHUSIX, UCTIHITHIBASI B3AUMHBIE CTOJIKHOBEHUS,

d. ABUXXCHHUC MOJIGKyJ'I B pa3HbIX HaHpaBHCHI/ISIX, HC HUCIIBIThIBAs B3aMMHBIX CTOHKHOBGHI/II\/’L

6. Ilpunnun ®panka-KoHaoHa riacur:

a. 32 BpeMs JIEKTPOHHOT0 IIEpexoia B MOJIEKYJIE MEKbSJIEPHbIE PACCTOSIHUS aTOMOB U3MEHSIOTCS;
b. 3a BpeMs IEKTPOHHOTO TIEPEX0/Ia PACCTOSHUS MEXKIY MOJICKYJIaMHU OCTAIOTCS TIOCTOSTHHBIMH;

C. 3a BpEMA DJICKTPOHHOTI'O MCPEX0Ja B MOJICKYJIC MCIKBAJICPHBIC PACCTOAHUSA aTOMOB OCTAIOTCA
IIOCTOAHHBIMHU,;

d. 3a Bpemsi 3JEKTPOHHOTO MEePEX0/Ia PACCTOSHIS MKy MOJIEKYJIaMU H3MEHSIIOTCSI.
7. TloTeHIua MOsIBJIEHUS HOHOB — 3TO

)

. MAKCUMaJIbHAasl SHEPTUS AJIEKTPOHOB, IPU KOTOPOU HAUMHAETCSI MOHU3ALINS BELIECTBA;

. MUHUMaJIbHAs SHEPTUS 3JIEKTPOHOB, IPU KOTOPOW HAYMHAETCS HOHU3ALNs BELICCTBA;

. MUHUMaJIbHAsl SHEPTUS AIEKTPOHOB, IPU KOTOPOW HE POUCXOAUT HOHU3ALMH BEILIECTBA;

. MUHUMaJIbHAsl SHEPTUS SJIEKTPOHOB, IPX KOTOPOW MOHM3ALMS BEIIECTBA OCTACTCS IIOCTOSHHOM.
. JIMIIOJIbHBIN MOMEHT U30JIMPOBAHHON MOJIEKYJIBI HAa3bIBACTCS:

. COOCTBEHHEBIM;

. UHAYLIUPOBAaHHBIM;

. OPUEHTAllMOHHBIM.

. DddexT 3eemana 3aKII04aETCS B TOM, YTO:

. DHEPreTUYECKHE YPOBHU aTOMa PACIIEIUISIOTCS HA Psifl MOLYPOBHEHN B 3JIEKTPUYECKOM IIOJIE;

C® OO O & 0o 6 o

. DHEPreTUYECKHUE YPOBHU aTOMa HE MOTYT PACLIEIUISTHCS Ha Psii IOLYPOBHEH B 2JIEKTPUYECKOM IIOJIE;
C. DHEPreTUYECKUE YPOBHU aTOMa PaCILEIIAIOTCS Ha PsJ MOAYPOBHEN B MATHUTHOM IIOJIE;

d. OHCPICTUUCCKUC YPOBHU aTOMaA PACHICIIIIAOTCA Ha PAL HOIIypOBHGfI B DJICKTPUYCCKOM U MAarHuTHOM
ToJe.

10. CrokcoBble IEpexXobl — 3TO

a. Mepexo/bl, KOT/Ia YacToTa pacCesHHOTO U3TyUeHUs YBETMUUBACTCS U MOJIEKYyJIa MEPEXOAUT MO
BO3/ICHCTBHEM HM3JTyUeHHUs Ha 00Jiee BEICOKHUI YHEPTETUIECKU YPOBCHB;

b. MEPEX0Abl, KOraa 4acTora paCCCAHHOI0O U3JIYUYCHHA YBCIIMYUBACTCA WU MOJICKYJa IEPEXOAUT IIOA
BOSHGP'ICTBPICM HU3JTy4YCHHA B Ooyiee HH3KOE OHEPIreTUHYCCKOC COCTOSAHUC,

C. Tepexobl, KOTrJa YacToTa PacCesHHOTO U3TyYeHUs] YMEHBIIAeTCsl U MOJIEKYJIa MePEXOIUT MO
BO3JICHCTBHEM H3JTy4YeHUs Ha 00Jiee BHICOKUI YHEPTETUICCKUIM YPOBCHB;

d. KOorga OCHOBHAA 4aCTh PaCCECAHHOI0 MOJICKYJIaMU U3JIYUCHUA HE COXPaHACT 4aCTOTYy MaJaroniero
HU3TYy4YCHUA.

Tema 5. MeToan! ucciienoBaHus OIITHYECKU aKTUBHBIX BEIECTB.
1. CootHouienue ae bpoiins 3anuckiBaeTcsl B BUAE:

a. L =h/mv;
b. A =h/mv2;
c. A=h/2m;
d. A =m /mo.

2. VYpasuenue Ilnanka 3anucbIBaeTCs B BUIE:
a. AE= hc;
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b. AE= hv;
c. E=hAv;
d. AE= hev.
3. . BepTukanbHbie nepexoibl — 3TO
. OJICKTPOHHBIC MEPCXOAbl, HC IOJYUHAIOIIUCCA TPUHIHNITY q)paHKa-KOH,Z[OHa;
. DIIEKTPOHHBIE MEePEXO0Ibl, KOTOPbIe MOTUUHAIOTCS npuHIMIY Ppanka-Konnona;
. MOJICKYJIAPHBIC NIECPCXOAbI IEPCXOAbI, MOAYUHAOIINUCCA MTPUHIUITY q)paHKa-KOHILOHa.
. C yBennyeHHeM YHUClia aTOMOB B MOJIEKYJIE BEPOSITHOCTh (pparMeHTalluy MOJIEKYISIPHOTO MOHA!
. YMCHBIIACTCH;
. YBEJINYUBAETCS;

o o o o

. HE U3MEHSETCS;
d. paBHa HyIIO.
5. DneKTpoHHBIN ynap — 3T0

a. B3aUMOJICHCTBHE JICKTPOHA C HU3KOM SHEPTUEH C aTOMOM UJIM MOJIEKYJIOH, B PE3YJIbTaTe KOTOPOTO
MIPOUCXOTUT U3MEHEHHE SHEPTUHU B3aUMOJICHCTBYIOIUX YaCTUIl MJIM OTPHIB OAHOTO MJIM HECKOJIBKUX
AIIEKTPOHOB OT aTOMa UM MOJIEKYIIbI;

b. B3auMozeiicTBHE 3JIEKTPOHA C BBICOKOM YHEPTUEH C aTOMOM MJIM MOJIEKYJION, B pe3yIbTare KOTOPOro
JHEPIUs B3aUMOACUCTBYIOIIMX YaCTUL] HE U3MEHSETCH,

C. B3aUMOJCHCTBUE ICKTPOHA C BBICOKOM YHEPTUEN 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 OHOIO WJIM HECKOJIBKHUX
WIEKTPOHOB OT aTOMA HUJIU MOJIEKYJIBI.

6. MeTos ra30BOM 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, BO3HUKAIOIIHWI B MOJIEKYJIE MO IEMCTBUEM IIEKTPUUYECKOTO IO, HA3bIBAETCS:

. COOCTBEHHEBIM;

. UHIYIIUPOBAHHBIM;

0O o OO0 oD KO

. OPUCHTAIITMOHHBIM;

[oN

. IOCTOAHHBIM.
10. [nmHa BOJHBI 3JIEKTPOMArHUTHOTO U3JIYYEHHUSI CBA3aHA C €r0 YaCTOTOM COOTHOLICHHUEM:
a.v=c/h;

b.v=c/\
c.v=2»MAc;
dA=v/c.

Tema 6. MarHeTOXMMHYECKHUE U DIIEKTPOONTHYECKUE METO/IbI UCCIICIOBAHMUSI.
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. MOHHBIN TOK — 3TO
. YUCJI0 MOJIEKYJT, 00pa3yIOIIMUXCs B AMHUILY BPEMCHH;
. YFCII0 aTOMOB, 0OPa3yIOIINXCS B €IUHUILY BPEMEHH;
. YUCJI0 NOHOB, O0PA3YIONINXCS B €IUHUILY BPEMEHHU;
. YACII0 PAJMKAIIOB, 00Pa3yIOIIUXCS B €IMHUILY BPEMEHHU.
. JIuTIONBHBIA MOMEHT, BO3HUKAIOIIHNI B MOJIEKYJIE MO IEHUCTBUEM IICKTPUUYECKOTO OIS, HA3bIBACTCS:
. COOCTBEHHBIM; b. UHAYIIUPOBAHHBIM;

1

a

b

c

d

2

a

C. OPHCHTAMOHHBIM; d. TIOCTOSTHHBIM.
3. MIHTEeHCUBHOCTb CHIEKTPAILHON JIMHUU OIPENEISCTCS BIPAKEHUEM:

a. Ikr = NkAkrvkr; b. Ikr = NkAkrhvkr;

c. Ik = NkAkhvk; d.I= NkAhvkr.

4. BoaHOBOE YMCIIO — ITO:

a. YUCJIO IJTUH BOJH, YKJIQABIBAIOIINXCS B €IUHUILY JUTHHBI;

a. pacCTOSTHUE, ITPOXOIMMOC BOJTHOM 32 BPEMsI OJTHOTO ITOJTHOTO KOJICOaHUS;
b. 4uCIIO ATUH BOJH 32 BPEMsI OJTHOTO MOJHOTO KOJICOAHMUS.

c

. YHCJI0 pa3 B CEKyH/Y, KOT/ia AEeKTpudecKoe (MM MarHUTHOE) MOJIe JOCTUTAET CBOET0 MaKCUMaJIbHOTO
MOJIOKUTEIILHOTO 3HAYEHUSI.

5. PeneeBckoe paccesitHue — 3TO

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

b. paccesaHue, Korga OCHOBHAs 4aCThb paCCCAHHOTO MOJICKYJIAMU U3JTY4YCHUS COXPAaHACT 4aCTOTY MaJaromicro
HU3ITYYCHUS;

C. paccestHUEe, KOra 4acToTa pacCEesIHHOIO U3JIyYEHUs] YMEHBIIACTCS;
d. paccesiHMe, KOT/1a 4acTOTa PACCESIHHOTO U3Ty4YEeHUs YBEIUUUBAETCS.
6. JIumonbHBIM MOMEHT MOJIEKYIIbI ONpeessieTcs o hopmyIe:

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, 00Pa3yIOIINXCS B CANHHILY BPEMEHH;

. 9MCII0 MOHOB, 00Pa3YIOIIUXCS B €IUHHILY BPEMEHH;

. YUCJIO PaJMKaIOB, 00Pa3yIOLIUXCS B SHHUILY BPEMCHHU.

. DddexT 3eemana 3aKII04aETCS B TOM, UTO:

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

. DHEPreTUUECKUE YPOBHHU aTOMa HE MOTYT PACHICIUIATHCS Ha PSIJI IOYPOBHEH B SIEKTPUIECCKOM IIOJIC;
. SJHEPTreTUYECKUE YPOBHU aTOMa PACIICIUISIFOTCS Ha PSAJl OAYyPOBHEH B MATHUTHOM I10JI€;

o o0 o oo o

. OHCPICTUYCCKUC YPOBHHU aTOMaA paCHICIIISAOTCA Ha PAIX HOIIypOBHGI\/'I B DJICKTPUYCCKOM U MAarHuTHOM
II0JIC.

10. B sKcriepuMeHTE 10 OTKIOHEHUIO MOJIEKYII B HEOIHOPOAHOM JIEKTPUUYECKOM I10JI€ MOJICKY ISIPHBIN
IIy4OK 00eCIIeunBaeT:

a. IBUKCHUC MOJICKYJI B OJHOM HAIIPaBJICHUU, UCIILITbIBASA B3daMUMHBIC CTOJIKHOBCHUS;



b. ABHUKCHUC MOJICKYII B OJHOM HaIllpaBJICHUH, HC UCHBITHIBAIOIINX B3aUMHBIX CTOJIKHOBCHI/II\/'I;
C. ABMXKCHUC MOJICKYJI B Pa3HbIX HAIIPABJICHUAX, UCIIBITbIBAA B3AMMHBIC CTOJIKHOBCHUS
d. ABHUKCHUC MOJICKYJII B PAa3HBIX HAIIPABJICHUAX, HC UCHIBIThIBAs B3aUMHBIX CTOINKHOBCHUIM.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTNHE IPOBOAUTCS B hopMe 3aueTa

Tunossie Bonpocsl 3auera (OIK-1)
1. ®uznveckne MoAEId aTOMOB U MOJIEKYJI. MeTo/bl onpeenieHns PrU3ndecKuX CBOKCTB.
2. O0uras xapaKTepUCTHKA U KJIaCCU(PHUKAINA METOIOB (CIEKTPOCKOIMUYECKUE, TU(PPAK-IIUOHHBIE,
JIEKTPUYECKHUE U JIP.).
3. Metonbl noHU3aMHU (IJIEKTPOHHBIN yaap, OTOMOHU3AIMS, DTEKTPOCTATHIECKOE HE-OTHOPOTHOE TOJIE,
XUMHUYECKasi MOHU3AITHUSA).
4. Vlonnble TOK U ceueHue nonuzauuu. [lorennumanst nosisnenus: noHoB. [Ipunuun ®pan-ka-Konaona.
5. Tunbl HOHOB B MacC-CIIEKTPOCKONUH (MOJIEKYIISPHBIC, OCKOJIOYHBIC, METACTAOUIIBLHBIC U IPYTHE).

TunoBble 3axanus A 3a4era (OIIK-1)
1. ®usznueckas teopust metoza. [Ipsmas u ooparHas 3aga4uu. [loHSITHE KOPPEKTHO U HE-KOPPEKTHO
MOCTABJICHHBIX 33]]a4 B MaTeMaTHKe.
2. [Ipumenenne Macc-crnekTpockonuu. Onpesenenne TepMOJUHAMUYECKIX XapaKTePU-CTUK BELIECTB U
peakmuii. D dy3nonnas siaeiika Knynacena.
3. [Monsipuzanus quanekrpuka. OpueHtanronHas nospusanus. Dddekr lrapka.
4. KBaHTOBOMEXaHMUYECKHI MOIXO/T K OTIMCAHUIO KOoJIeOaTebHBIX CIEKTpoB. Kimaccuue-ckas 3aga4a o
KOJIEOAHUSIX MHOTOATOMHBIX MOJICKYIT.

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

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

apryMEeHTHPOBAHO, YBEPEHHO, 110 CYIIIECTBY.

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

«3aUTEHON cmocob0aMi WX TPHMEHEHHs ISl PEHICHUS TEOPETUYCCKUX U
(50 - 100 6amnos) npakTHuecknx 3amad. CrocoOeH aHaJIM3UpOBaTh M OIMHUCHIBATH
NOJyYeHHbIC  JaHHble. Ha  BOmpOCHl  OTBEYAaeT  Kparko,

IoJIydeHHble  AaHHble. Ha BOIpoCkl OTBeYaeT IyTAaHHO,
3aTpyAHEHUSAMU

OIIK-1 He Bnameer OCHOBHBIMHM HOHSATHSIMH, JIEKAIIMMH B OCHOBE
COBPEMCHHBIX (DU3UYECKHX METOJOB HCCIICAOBaHMS, a TaKKe
«HE 3a4TECHON croco0aMu WX TMPUMEHEHHs IS PEHICHUS TEOPCTUYCCKUX U
(0 - 49 6annos) npakTHyecknx 3anad. CrnocoOeH aHalM3MpOBaTh M ONHUCHIBATh

5. MeTonnueckue yKkazaHusi AJisl 00y4al0OIIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a

TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

23



- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Kanpiruna O. H., YerBepukosa A. I, bepaunckuii B. JI. ®u3znueckne MeTobl NCCIEI0BAHNS BELLIECTB. -
Open6ypr: OpenOyprckuii rocynapctBeHHbli yHuBepcutet, 2014. - 141 c. - Teker : anexkrponHslit / DbC
«YHUBEpCUTETCKAS OubImoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=330539

6.2 JlononHUTENBHAS JIUTEPATYpA!
1. SApsimes H. I, Mensenes 0. H., Tokapes M. U., bypuxuna A. B., Kamkun H. H. ®usnueckue meTonsl

UCCIICIOBAaHUA M HX TMPAKTUYECKOE IMPHMEHEHHE B XWMHYECKOM aHanu3e. - M3manuwe BTOpOE,
nepepaboTaHHOe M jJononHeHHoe. - MockBa: [Ipomereit, 2015. - 196 c. - Teker : snekrponHsIi // OBC
«YHUBEpCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:

http://biblioclub.ru/index.php?page=book&id=426720
2. Mosuan U. H., TopbynoBa T. C., ErrenreBa WM. U., PomanoBa P. I. AHanmuTuueckas XUMHS:

¢usuko-xuMuUeckne W (U3NYECKHe MEeToAbl aHanmu3a : ydyeOHoe mnocobue. - Kazanb: KazaHckwuii
Hay4YHO-MCCIIEA0BaTeNbCKUM TexHoiornueckuil yHusepcuter (KHUTY), 2013. - 236 c. - Tekct
sanektpoHusit  /  OBC  «YHuBepcuterckas ~— Oubnumoreka  onmaiim»  [caiit]. -  URL:

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

6.3 I1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

24



25

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  YHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru

3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



