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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-3 Cnoco0OeH TPUMEHATH PaCYCTHO-TEOPETHUECKHE METONbI I HM3YYEHHUsS CBOWMCTB BEIIECTB H
MPOLIECCOB C UX YYACTHEM C UCIOJIb30BaHHUEM COBPEMEHHOMN BBIUYMCIUTEIbLHOW TEXHUKH

OIIK-5 CrnocobeH moOHUMAaTh MPUHIHUIBI Pa0OTHl COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHH U
WCIOIB30BaTh UX JUJIS pelIeHUs 3a/1a4 podeccuoHanbHON AeITeIbHOCTH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHUYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3paObOTKH HOBBIX TEXHOJIOTUH, METOZOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MONy(HaOpUKaTOB M TOTOBOM MPOIYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIIEHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUYECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4yecTBa MTPOAYKIIUN)

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

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

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

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

PacueTHO-TEOPETHUECKHE
METOIBI JIJISl N3y YCHHS
CBOMCTB BEIICCTB U
MPOIIECCOB C UX YYACTHUEM C
HCIOIL30BaHUEM
COBPEMEHHOMU
BBIYHCJIUTEIHHON TEXHUKHI

npodeccHOHaIBLHOH cephl NesSITeNTbHOCTH

npodeccroHanbHbIC (opMHupOBaHHS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
OIIK-3 Cnocoben [Ipumensier CIEUATN3UPOBAHHOE MIPOrpaMMHOE
MPUMEHSTD obecrieueHue W 0a3pl JaHHBIX TIPU PELICHUH 3a1ad

OIIK-5 Cnocoben
MOHUMATh TIPUHIIUATIBI
paboTHI COBPEMEHHBIX
WH(POPMAITHOHHBIX
TEXHOJIOTHH 1
HCIOIb30BaTh UX IS
pelieHus 3ana4
poecCroHATLHOM
JIEATENILHOCTHU

HOJ'H:3yeTC}I OporpaMMHBIMHA MMPOAYKTAMU B OIMMMCAHUHN U
o0Ocuete IMOJYYCHHBIX JaHHBIX

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-3 CrnocoOeH MpUMEHSTh PacYeTHO-TEOPETUUECKIE METOJIBI ISl U3yUEHUs] CBOMCTB

BCIICCTB HU  IPOLCCCOB
BBIUMCIIMTEILHOM TEXHUKHU

C HUX y4aCTuem C

HUCIIOJIB30BaHUECM

COBPEMEHHOM




Ne HaumenoBanue dopma
n/m JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBS3H (cemect
p)
8
1 [TIpenaunnomHuas
MPaKTHKA

OIIK-5 CnocobGeH MOHMMATh TPHUHIUIIEI Pa0OTHl COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHI W MCIIONI30BATh MX JIJISl pEIICHHS 3a/1ad POo(eCCHOHATBLHON IeATEIbHOCTH

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBA3H (cemect
p)
8
1 [TIpenaumnnomHuas
MPaKTHKA

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:
JucuunnuHa «Puznyeckue MeTOIbl MCCIETOBAHUSD» OTHOCUTCS K YacTd, (HOpMUPYEMON ydaCTHUKaAMU
oOpa3oBaTenbHBIX OTHOIIEHUH, ydeOHoro muana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

Jucuumza «PUu3ndecKrue METOIbl UCCIIEOBAHMS» U3YYaeTCA B 5 CEMECTPE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 3 3.€.
Ounas: 3 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 96
Jlexuu (Jlexiun) 48
[Tpaktuueckue (IIpakr. pab.) 48
CamocrositenbHas pabota (CP) 12

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0|0 ]|O
5 cemecTp




1 dusnyeckue TecTtupoBanue
MOJIENIK aTOMOB U
MOJIEKYIL. MeToasl
OnpeaeIeHUs
buznyeCcKux
CBOKCTB. MeToIbI
Macc-CIEKTPOCKOITN
.

2 Teopetnueckue TectupoBanue
OCHOBBI
CIIEKTPOCKOIIMYECKH
X UCCJIEIOBAaHUM.
Metonbt 8 | 8| 2
OIPENEIICHUS
WIEKTPUUECKUX
JUIIOJIBHBIX
MOMEHTOB MOJIEKYIL.

3 MeTtoab! TecTtupoBanue;
OTIpeIeIICHUS KOJIJIOKBUYM
T€OMETPUHU MOJICKYIT
M BEIIECTB.

4 MeTtoab! TecTtupoBanue
KoJIe0aTeILHOMN 8 8 2
CIIEKTPOCKOTIHH.

5 Mertoasl TectupoBanue
HCCIIE0OBAHUS
ONTUYECKHU
AKTHUBHBIX BELIECTB.

6 MaruetoxuMu4eCcKu TecTtupoBaHue;
en cobecenoBaHue,
NIEKTPOONTHYECKHUE | & 8 | 2 ornpoc
METO/IbI
HCCIIEI0BAHMSL.

Tema 1. @Puzuveckne Mo AaTOMOB M MoJIeKyJl. MeToasl onpenesieHust pu3nuecKnux CBOMCTB.
MeTtoabl Macc-CIIEKTPOCKONUH.
Jlexknus.

dusnyeckue MOIEIM aroMOB M MoJIeKyd. Mertonbl ompeneneHus (Qusmdeckux cBoiicTtB. OOrmmas
XapaKTepUCTUKa U Kiaccupukanust MeTooB. CIeKTpOCKONNYecKre, TU(pak-IIHOHHbIE, JICKTPUUYECKHE U
MarHuTHbIE MEeTOAbl. UyBCTBUTENBHOCTh M pa3pellaromiasi croco0-HOCTh METOona. XapaKTepHCTUYECKOe
BpEMS METO/Ia. DHEPreTUUECKUE XapaKTEPUCTUKHU pa3Ind-HbIX MeToA0B. HTEerpamnus MeTo10B.

Metoapsl MOHU3AIMM: SIIEKTPOHHBIN yaap, (OTOMOHU3AIMS, AIEKTPOCTATUYECKOE HEOA-HOPOIHOE IIOJE,
XxuMudeckas noHuzanus. KomOunupoBanusie Metoasl. MloHHBIE TOK M ceueHne MoHu3anuu. [loreHmuans
nosisieHuss MoHOB. Ilpunnun @panka-Konmona. BeprukanbHble W aanabaTHdecKue 3JIEKTPOHHBIC
nepexoibl. THUIBI HOHOB B MacC-CIEKTPOCKOIMU: MOJIEKYIISIP-HbIE, OCKOJIOUHbIEC, METaCTaOUIIbHBIC U JPYyTHE.
[IpyHUUIIANBHBIE  CXEMBI  pa3jIMYHBIX  MAacC-CIEKTpOMETPOB:  JleMcrepa, BpEeMA-IIPOIETOYHOIO,
KBaJPyIOJIBbHOI0, HOH-IIUKIIOTPOHHOTO pe30-HaHca. Dokycupyroniee 1eiCTBUE OJHOPOAHOIO IOIEPEYHOrO
MarHUTHOTO TMOJIS. DJEKTpocTa-THUeckass (OKycHpoBKa. Pazpemaromasi cuiga Macc-CHEKTPOMETPA.
[Tpumenenne macc-cnekrpockonuu. Mnentudukanus BeniectBa. Ponb paspemenust. TaObaumbl MaccoBbIX
yyucen. M3smepenue NoTeHInanoB MOSABICHUS. HOHOB U OINPEACIICHUE ITOTCHIMAI0B HOHU3ALUU U DHEP-TUU
paspeiBa cBsizedl. TepmoauHamuueckue wucciaenoBanHus. OnpenesneHue NapUUAIbHBIX — JaBJe-HUN
KOMITOHEHTOB I'a30BbIX cMeceil. CBSA3b HOHHOTO TOKA € NapLMaIbHBIM JIaBJICHUEM Iapa B suelike Kayncena.
Omnpenenenue TeII0TH CyOIUMAaIiH, TETJIOTH PEaKIIUU 1 KOHCTAHTHI PaBHO-BECHUS



IIpakTH4Yeckoe 3aHATHE.

1. MeTonnl HOHU3AIIUH.

2. IlpumeHeHne Macc-CIeKTPOCKOIIHH.

3. OnpeneneHue napuyuaibHbIX JABJICHUI KOMIOHEHTOB Ia30BbIX CMECEH.

4. OnpeﬂeﬂeHHe TCIIJIOTHI Cy6.HI/IMaLII/II/I, TCIIJIOTHI peaKI_II/II/I 1 KOHCTAHTBI paBHOBeCI/ISI.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1. ®uznyeckas Teopust Mmetona. [Ipsimast u oOparHas 3agauu. [loHATHE KOPPEKTHO B HE-KOPPEKTHO
MOCTaBJIEHHBIX 3a]1a4 B MAaTEMATHKE.

2. OOmias xapakTepUCTHUKA U KJIACCH(PHKALINS METOOB (CIIEKTPOCKONMYECKUE, AU(PpaK-IIMOHHbIE,
ANIEKTPUYECKHUE U Ap.). HyBCTBUTENBFHOCTD U pa3peliaolas CrioCoOOHOCTh METoa. XapaKTepUCTHUECKOE
BpeMs Metoza. UHTerpaius METo10B.

3. MeTtonbl noHU3aLUU (3IEKTPOHHBIN yaap, OTOMOHU3ALNS, JIEKTPOCTaTHIECKOE HE-OITHOPOIHOE T10JIE,
XUMHYECKasi HOHU3aIus).

4. Wonnsble TOK U ceyeHrne nonnzanuu. [lorennumanel nosisnenust HoHoB. [Ipunuun ®dpan-ka-Kongona.
Beprukanbhble 1 aquabatuyeckue 3JIeKTPOHHBIE TEPEXO/IbI.

5. Turbl HOHOB B MacC-CIEKTPOCKONNH (MOJIEKYJISIPHBIE, OCKOJIOYHbIE, METacTaOUIbHBIE U IPYTHE).

6. [IpuHuMnuanpHas cxema Macc-crieKkTpomerpa Jlemmcrepa.

7. BpemsinposneTHblid Macc-ciekTpoMeTp. KBanpynonbHblid Macc-crieKTpoMeTp. CrieK-TpOMETP
HMOH-IIUKJIOTPOHHOTO PE30HAHCA.

8. Ilpumenenue macc-cnekrpockonuu. Maenatudukanus BemecTBa. Poib paszpemenns. Tabmuibt
MacCOBBIX uncesl. M3MepeHne noTeHIanoB MOsBICHUS HOHOB U OIIPENIENICHNE TOTEH-IIMAIIOB HOHU3ALNHI
Y SHEPTUHU pa3pbiBa CBA3EH.

9. Ilpumenenune macc-criekTpockonuu. OrnpenaeneHie TepMOIMHAMUYECKIX XapaKTePU-CTUK BEIIECTB U
peaxuuii. D¢ ¢dy3nonnas siueiika Knyncena.

Tema 2. TeopeTnueckue 0CHOBBI CIIEKTPOCKONMYECKUX Hccae1oBaHnii. MeToasl onpenesieHust
3J1eKTPHYECKUX JUIOJIbHBIX MOMEHTOB MOJICKY.I.

Jlexknus.
[Ipypona SIEKTPOMAarHUTHOIO W3JIyYEHUs, pa3JIM4YHblE THUIBI €r0 B3aUMOACH-CTBUS C BEIIECTBOM
(mepuoauUecKue W3MEHEHUS IEKTPUYECKUX M MArHUTHBIX JUIOJBHBIX MO-MEHTOB). (OCHOBHBIE
XapaKkTEPUCTUKU M3JIy4eHHsd (4acToTa, JUIMHA BOJIHBI, BOJIHOBOE€ uunci0). CHEKTpbl HUCIYCKaHHUS,
MOMJIOIIEHUS U PACCESIHUS aTOMOB, MOHOB M MOJIEKYJI. BaxkHeine Xa-pakTepUCTUKN CIEKTPAJIbHBIX JTMHUM
(monoXxeHue, UHTEHCUBHOCTD, IIUPHUHA).
[TpuHIMnuanbHas cXema CIEKTPOCKONMMYECKUX M3MEpEHH B 000 obmactu crekTpa. OCHOBHBIC Y3IIBI
CIEKTPAJIBHOM YCTAaHOBKU. VICTOUHMKM 3J€KTPOMArHUTHOIO M3JIy4eHHUs (HarpeTsle Tenla, ra3opaspsiaHble
WCTOYHUKH, IJIAMEHA, JIa3epbl, PEHTTEHOBCKUE TPYOKH, Y-u3iydarenn). MOHOXpOMaTU3aIus H3IydeHus,
OJIOK-CXEMBI CIIEKTPOMETPOB, MX KJIacCUPHUKA-LUs (MOHOXPOMATOPHI, MOJMXPOMATOPHI, CBETO(UIBTPEI).
XapakTepucTUKa CIEKTPaJbHBIX HPUOOPOB (paspeliamomas cuia, JUCHEepCHs, CBETOCHIIA, anmaparHas
¢bynkuus). [puemauku uznydenus (dpororpaduyeckue, poroanekrpuueckue, cueT GpoToHoB). OCHOBHBIE
JOCTOMHCTBA U HeAOCTaTku (otorpaduueckux u (HoTorneKTpudeckux AeTekTopoB. IToHATHE O mIymax,
pas3nuy-Hble TUIBI IIyMOB. Perucrpanus oTnenbHbIX (OTOHOB (CUeT POTOHOB).
B3anMopneiicTBue MNOJSPHOM MOJEKYJIbl C JIEKTpocTarndeckuMm noseMm. llomspusanus ausiieKTpuka.
Opuenrannonnas nosspuzanus. Dpdexr Llrapka. OnpeneneHue IUMOIBHOTO MOMEHTa B ra3ax (IepBbIii
metop Jlebast) u pactBopax (Bropoit meron [ebast). [[pumeHeHne JaHHBIX AJIS OMPEISICHUS CUMMETPUN U
KOH(OopMaIuy MOJIEKyJ. DHEpPreTHKa BHyTPEHHETO BPAICHUsT KOMILIEKCOOOpa30BaHMUsL.

IIpakTH4eckoe 3aHATHE.
1. Tumnbl B3aNMOIENCTBUS IIEKTPOMAarHUTHOTO U3JICYCHHS C BELIECTBOM
2. [lpyHIMnuanpHas cxema CIeKTPOCKOIUYECKUX U3MEPEHUN
3. B3auMopeiicTBHrE NOJAPHONU MOJIEKYIIBI € AIEKTPOCTATHYECKUM TIOJIEM.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. IIpupona >1eKTPOMarHuTHOTO U3JIyY€HUs, Pa3JINYHbIE TUIIBI €70 B3aUMOJCHCTBHS C BEILIECTBOM.



2. OcHOBHBIE XapaKTEPUCTUKU U3ITyUyeHUs (4acTOTa, IJIMHA BOJIHbI, BOJTHOBOE 4HUCIO0). CIEKTpPbI
WCITyCKaHMSI, TIOTJIOIICHHUS U PACCesHUS aTOMOB, HOHOB U MOJIEKYJI. BaxkHeime Xa-pakTepucTUKu
CHEKTPAJbHBIX JIMHUHN (TIOJI0)KEHNE, MHTEHCUBHOCTb, ITUPHUHA).

3. Uctounuku BO30YXKICHHUS.

4. lucneprupyromui 3I€MEHT.

5. Ilpuemuuku uznyuenus (pororpaduyeckue, porodnekrpuueckue, cueT GoToHoB). OCHOBHBIC
JIOCTOMHCTBA M HEOCTATKU (poTorpadudeckux U (HOTOINIEKTPUIECKUX JCTEKTOPOB.

6. [TonsaTre o mrymax, pa3IduyHbIe TUITHI ITYMOB. Peructparus otaenpHbIX GOTOHOB (cueT (JOTOHOB).
7. Honspuzamust qussiekrpuka. OpuenTtanronHas noiaspusanus. Dddexr [ tapka.

8. Omnpenenenne TUIOJILHOTO MOMEHTA B Ta3ax (mepBbiid Meton Jlebast) u pacTBopax (BTopoit metox Jlebast).
9. Metoa MONEKyIApHBIX TyyKoB. DopMUpOBaHKE MOJIEKYISPHOTO MyYKa.

10. MeTtop 35eKTpUYECKOrO PE30HaHCA.

Tema 3. MeToabl onipeeieHUs1 reOMeTPUM MOJIEKYJI M BelleCTB.
Jlekumus.

Meroa BpamaTeabHON crieKTpockonuu. CxeMa paauoCcheKTpoMeTpa. YCIOBUS MOJIyYEHHUs CrieKTpa. Tumbl
cnekTpoB. [IpaBuna or6opa. Onpenenenre reoMeTpUUECcKUX Mapa-MeTpoB MoJiekys. Bo3moxkHOCTH MeToza
U ero orpaHudeHus. BpamarenpHbie crekTpbl KoMOu-HammoHHoro paccesaus (KP). CtokcoBbl u
antuctokcoBsl JuHUM KP. Cxema skcniepumenTa. Mcnonp3oBaHue yazepa. YCIOBHUS MOJYYEHHUS CIEKTpa.
MarpuuHblii  AMEMEHT AWIOJIBLHOTO MO-MeHTa mepexona. IlpaBuna orbGopa. VYpaBHEHHS 4YacTOT
BpamiaresbHOro  cnekrpa. OmnpeneneHue TIeOMETPUYECKUX  [apaMeTpOB  HEMOJSPHBIX — MOJEKYIL.
Orpannuenue Merona. [azoBas anmekTpo-Horpadus. YpaBHEHHE TOTOKA 3JIEKTPOHOB. LISl MiIocKkux M
cepuueckux BoJiH. PaccessHue 31eKTpOHOB Ha chepryeckoM MoTeHInane. ATOMHOE paccesiHie, paccesiHue
KECTKOM MOJIeKy-JIoh. (CxeMa »5SKCIEepUMEHTa. YCIOBUS TMOJY4YEHHs 3ieKTpoHorpamM. CoOBMECTHOE
UCIIOJIb30Ba-HUE Ta30BOM ANEKTpOHOrpadMd U MHUKPOBOJIHOBOM CHEKTPOCKOMHMU. MeToJ MOJEKYISPHBIX
ny4ykoB. @opMHUpPOBaHUE MOJIEKYJIAPHOrO Mmyyka. [I[pumepsl raJsoreHuaoB BTOPOM M TpeThbel rpynmn. Meton
EKTPUYECKOro pe3oHaHca. OmnpeneraeHue OWIMONbHBIX MOMEHTOB U CTPYKTYpPbl TPYAHOJETYYHX
COETMHEHUN.

IIpakTnyeckoe 3ansATHE.
1. Onpenenenne reoMETPUYECKUX TAPAMETPOB MOJIEKYJI.
2. OmnpeneneHue TUNOIbHBIX MOMEHTOB U CTPYKTYPBI TPYIHOJIETYUHX COCTUHEHHH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. MeTon BpamaTeabHOM CIEKTpOCKonnU. CxemMa paiuoCIEKTPOMETPA. YCIOBUS MOTY-YEHUS CIIEKTpa.
Turnbl criekTpoB. BO3MOXKHOCTH METO/Ia U €T0 OrpaHUYECHUS.
2. Bpamarensabie criekTpsl komOuHauoHHOTO paccesinus (KP). CtokcoBbl 1 aHTHCTOK-cOBBI JInHUH KP.
Cxema skcniepuMenTa. Vcnonbs3oBaHue ja3zepa. YCI0BUA MOTYyUYEHUS CIIEKTPa.
3. lNa3oBas snekrpoHOorpadus. YpaBHEHHE MTOTOKA AIEKTPOHOB. sl IITOCKUX W Chepu-4eCKUX BOJIH.
Cxema sKCIepUMEHTa. YCIOBHS MOIYYEHUS AIEKTPOHOIPAMM.

4. CoBMECTHOE UCITOJIb30BAaHUE Ta30BOM ANMEKTPOHOTPaPUH 1 MUKPOBOTHOBOM CIIEKTPO-CKOTIHH.

Tema 4. MeToabl K0J1€0aTEeIbHOM CIEKTPOCKOUM.
Jlekuus.
KBantoBoMexaHuueckuii TOAXOA K ONHUCAaHUIO KojeOaTenbHbIX crekTpoB. Kiaccuyeckas 3amaqa o
KOJIeOAHUAX  MHOTOAaTOMHBIX  MOJIEKYJd.  AHajaM3  HOPMAJbHBIX  KOJeOaHUMl  MOJIEKYJIbl IO
sKcnepuMeHTaIbHBIM JTaHHbIM. ConoctaBienre MK u KP cniekTpoB 1 BBIBOABI O CUMMETPUU MOJIEKYJIBI.
HaxoxaeHune cHIoBBIX MOJeH U mpoOIeMbl UX HEOIHO3HAYHOCTH. [Ipu-MeHeHne METON0B KoieOaTeaIbHOM
criektpockonuu B xuMuM. Texnuka u Merogukun MK wu KP cnekrpockonuu. Amnmaparypa WK
CIIEKTPOCKOTIMH, TIPO3pavyHble MaTepuajbl, NpUroToBIeHHe oOpasnoB. Meron HIIBO. Amnmaparypa
cnekTpockonuu KP, mpenmMy1iecTa ga3epHbIX HCTOY-HUKOB BO30YKICHUSI.



Y@ cnekrpockonus. IMUCCUOHHAsA YD CIIEKTPOCKONUS KaK METOA MCCIEN0BAaHUS JBYX-aTOMHBIX MOJIEKYJI.
OmnpeneneHne MOJEKYISIPHBIX MTOCTOSHHBIX. AGCOPOLIMOHHAS CIIEKTPOCKO-TIHS B BUAUMON 1 YO o0nacTsx
KAaK METOJ| MCCIIEJOBaHUS HNIEKTPOHHBIX CIIEKTPOB MHOIOAaTOM-HBIX MOJIEKyd1. [IprMeHeHue CIeKTpoB
MOIIOUICHUST B XHMHMH. TeXHMKa M METOAMKAa 53MHUCCHOH-HOM U aOCOpOIMOHHOW CIIEKTPOCKOIINH,
amnmaparypa, HccieayeMmble  00pasibl, UyBCTBUTEIb-HOCTb  METOJOB. MeTonbl  pEeHTTeHOBCKOU
¢doroanekTpoHHON U oxe-criekTpockonuu. CpaBHenne meromga ®OC M pEeHTTeHOBCKOW CHEKTPOCKOIHUH.
Onpenenenne XUMHYECKHUX 3JIEMEHTOB U SHEP-

THU CBSI3U DJIEKTPOHOB Ha BHEIIHUX M BHYTPEHHHUX 000704Kax atoMoB. OCOOEHHOCTH SKCIEpU-MEHTa U
BO3MOXHBIEC IPUMEHEHHS] METOIOB B XUMHHU, UX OTPaHUYCHMUS.

IIpakTH4eckoe 3aHATHE.

1. AHaM3 HOpMaJIbHBIX KOJIEOAaHWUH MOJICKYITBI TIO SKCTIEpUMEHTaNbHBIM aHHBIM. Como-crasnenue UK u
KP criekTpoB 1 BBIBOJBI O CHMMETPUH MOJIEKYJIbI.

2. [TpuMeHeHue CIEKTPOB MOIVIOMICHUSI B XUMUHU.
3. OHpeI[eJICHI/IC XUMHUYCCKHUX DJICMCHTOB U 3Hepr1/11/1 CBA3HU Z-)JIGKTpOHOB Ha BHCIIHUX U BHYTpeHHI/IX
000J10YKaX aTOMOB.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. KBaHTOBOMEXaHWYECKHI MOAXO0]] K OMMUCAHUIO KolebaTebHbIX CrIeKTpoB. Kitaccuue-ckas 3amgaga o
KOJIEOAHUSX MHOTOATOMHBIX MOJICKYIL.
2. AHam3 HOpMaJbHBIX KOJIEOAaHUH MOJICKYIIBI IO SKCTIEpUMEHTANBHBIM JaHHbIM. Como-crabinenue UK u
KP cniekTpoB ¥ BBIBOJIBI I CHMMETPHH MOJICKYJIBI.
3. IlpumeHeHne MeTOIOB KoJIeOaTeIbHON CIIEKTpOCKOnuU B XuMuu. Texnuka u metoau-ku UK u KP
cnekrpockonuu. Anmaparypa UK cnexkrpockonuu, mpo3padHble MaTepuaibl, IPU-TOTOBICHUE 00Pa3IIoB.
4. YO cniektpockonusa. IOMUccHOHHass YO CeKTpOCKOINHUs KaK METOJT UCCIIEIOBAHMS JBYXaTOMHBIX
Mouiekynn. OnpenesieHne MOJICKYISIPHBIX TTOCTOSIHHBIX.
5. AGCOpOIIMOHHAS CIIEKTPOCKONHUS B BUAUMOUN B YD 005acTAX KaK METO UCCIIEA0Ba-HUSI dJICKTPOHHBIX
CIEKTPOB MHOTOATOMHBIX MOJIEKYI. [I[puMeHEeHHE CIEKTPOB TOTJIONMICHUS B XUMHH.
6. TexHUKa ¥ METOIMKA YMUCCUOHHOU U a0OCOPOITMOHHOM CIIEKTPOCKOIINH, anmaparypa, ucciaeayeMble
00pas3Iiipl, 9yBCTBUTEIBHOCTh METO/IOB.
7. MeToaibl peHTT€HOBCKOM (DOTOIEKTPOHHOM M 0XKE-CIIEKTPOCKOIHH.
8. Cpasnenue Meroga @OC 1 peHTIeHOBCKOM CEKTPOCKONMUU. ONpeaesieHne XUMUYe-CKUX AIEMEHTOB U
BHGPFHI/I CBA3U BJIGKTPOHOB Ha BHCIIIHUX U BHyTpeHHI/IX 060)10q1<ax aTOMOB. OCOGGHHOCTI/I BKCHepI/IMeHTa
1 BO3MOXHBIC HpI/IMeHeHI/IH METOAOB B XUMHHU, UX OFpaHI/I‘ICHI/Iﬂ

Tema 5. MeToabl HCC1€10BAHUA ONTHYECKH AKTHBHBIX BeIECTB.
Jlexknus.

Hucnepcus ontuueckoro Bpamenus (JJOB). Kpyrosas nonspuzanus jyda cBe-Ta. Bpaienue miockoctu
MOJIIPU3aLUHU  [IJIOCKOIOJISIPU30BAHHOIO CBETA. YCIIOBUS BpalleHMs IUIOCKOCTH moysgpu3anuu. Cxema
sKCcTepuMeHTa. [IpuMeHeHne K n3yuyeHno KOHUTypauu 1 KOHPOpPMaIIMH ONTHYECKU aKTUBHBIX BEIIECTB.
Ontuyeckuit kpyrooit nuxpousm (KJI). YpaB-HeHue MOIJIONMIEHUs CBETA. DJUIMNTHYECKAs MOJISIpU3aIUs
cera. 3aBucuMocthb ontudeckoro KJI ot mmunel BonHbl. Cxema m3mepenuit KJI. O6nacte npuMeHeHUs B
CTEPEOXMMHUHU M DJIEKTPOHHOM CTPOEHUHM ONTHYECKHM AKTUBHBIX BemecTB. CpaBHEHHE € Jaucnepcueit
ONTUYECKOrO BpameHus 1 YO CreKTpoCKOIMUeEHn.

IIpakTH4eckoe 3aHATHE.

1. [IpuMeHeHne AUCTIEPCUU ONITUYECKOTO BPAILEHUS K U3yYeHUI0 KOH(DUTyparuu 1 KOH-(popmanuu
ONTUYECKU aKTUBHBIX BEIIECTB.

2. O6nacTh NPUMEHEHUS ONITUYECKOr0 KPYTOBOTO TUXPOHU3Ma B CTEPEOXUMHHU U AIIEK-TPOHHOM CTPOCHUU
ONTUYECKU aKTUBHBIX BEIIECTB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. Mucnepcus ontudeckoro Bpamenus (JJOB). Kpyrosas nonspusamus tyda cBeta. Cxema 3KCIIEpUMEHTA.
[TpumeHeHne K U3yYeHHIO KOHDUTYpaluu 1 KOH(POPMALIUK ONTHYECKH aKTHBHBIX BEIIECTB.

2. Onrtuueckuid kpyroBoit nuxpousm (KJI). YpaBHeHue MOMIOMIEHUs CBETA. DITUNTHYE-CKasi TOJSIPU3ALIMS
cBera. 3aBucuMocTb ontudeckoro KJI ot ayiunsl BosHbl. Cxema uzmepenuit K/I.
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Tema 6. MarHeToxumMmmuuyecKme M 3JIeKTPOONTHYECKHE METObI UCCJIEIOBAHMS.
Jlekuus.
[ToBenenue BemiecTBa BO BHENTHEM IMOCTOSHHOM MarHUTHOM Ioyie. MarHuTHasi WHAYKIUS, MarHUTHas
MIPOHMIIAEMOCTh M MarHuTHas BOCIPUUMYHMBOCTH BemecTBa. [Ipupona sBneHuil auma-, mapa-, ¢eppo-
dbeppumaraeTnsmMa. MarHUTHBIE CBOMCTBA HEOPTaHWYECKHX CO-CIMHEHHM M KOMIUIEKCOB IEPEXOIHBIX
MeTaioB. PeneeBckoe paccesaue u a3 dext Keppa.

['maBHBIC 3HAYCHHS TOJMAPU3YEMOCTH XUMHUYECKHX CBszel. Dddext Dapanes ¥ MarHUTHBIA JTH-XPOU3M.
Cxema skcniepuMenTa. [[puMeHenue B Xumuu.
Merton AMP, ¢usndeckue ocHOBHI siBieHUs. CHATHE BBIPOXKIACHUS CITMHOBBIX COCTOSHUN B IOCTOSTHHOM
MarHuTHOM Tionie. YcioBue SAMP. 3aceneHHOCTh ypOBHEW SHEPruM, HACBIIIEHUE, pelaKCalliOHHbIE
MPOIECChl U NIMPUHA CUTHAJIA. XUMUYECKUUA CIBHUT U CIHH-CIIMHOBOE pac-uiersieHue B crnekrpax AMP.
OTHOCUTENBHBI XMMHWUYECKUN CIBUI, €r0 OINpPEACIICHHE U HCMOIb-30BaHME B XUMHUU. CIUH-CIMHOBOE
B3aUMOJICUCTBUE AP, €ro npupona. AHanu3 crnekrpoB SIMP. [Ipotonnslii MarHuTHbBIN pe3oHaHc AMP nHa
13C u ppyrux sanpax. Meton nBoitHoro pe3o-nHanca. [Ipumenenue crektpoB SAMP B xumuu. TexHuka u
METOJMKA 3KCepuMeHTa. V3yueHue ObICTpO MpOTEKAIOMIMX MPOLECcCOB. XUMHUUecKas MOIspU3alus saep.
brok cxema criekrpomerpa SAMP, Tumnibl ciekTpoMeTpoB. Xapakrep oopasiioB. CpaBHenue metona SIMP ¢
JIPYTUMH METO-IaMH, €ro JOoCTOMHCTBa W orpaHuueHus. Meron OIIP, ero mpunumnbl. Ycinous OIIP.
g-Paktop u ero HazHaueHue. CBEPXTOHKOE paciierienre curHaia JIIP npu B3aumoneicTBUU ¢ OAHUM U
HeckoJIbKUMH simpaMu. Tonkoe pacmierienue. [upuna nuauid. Ilpunoxenne meroma JIIP B xumun.
Meron SKP. B3aumopneicTBue «KBaApyIOJIBHOTO» SiApa C HEOAHOPOAHBIM DJIEKTPUYE-CKHM TOJIEM.
I'paguent nons Ha sigpe. KBanpynosibHbIe YPOBHU SHEP-TUM MIPU aKCUAJIbHOW cuMmmeTpuu noiist. [Tapametp
accuMeTpuu Tojii U ypoBHU dHepruu. Ilpunoxenme meromga SIKP u ero Bo3smoxuoctu. OcoOeHHOCTH
skcriepuMenTta. SI'P.  y-Pesonanchas sigepHas dayopecuen-mus. Oddexr Meccbayspa. DHepruu
HCITyCKAaeMbIX W TONIOIIAEMBIX Y-KBaHTOB. JlommiepoB-ckoe ymupeHue W sHeprus otnadd. lIponenypa
MOJIYYCHUST Y-PE30HAHCHBIX CIIEKTPOB. XUMHUYE-CKUN (M30MEpHBIA) CIBHUT. BO3MOXHOCTH TPUMEHEHUS
SAI'P B XMMHUM ¥ OTPAaHUYECHU

IIpakTn4yeckoe 3ansATHE.
1. CpaBuenue metona AMP ¢ apyrumu meTonaMu, €ro JOCTOMHCTBA U OTPaHUYEHUS.
2. [Tpunoxenne merona IIIP B xumuu.
3. [Ipunoxenue merona AKP u ero BO3MOXXHOCTH.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1. IloBeneHue BemiecTBa BO BHEMIHEM [TOCTOSHHOM MarHUTHOM Iosie. MarHuTHass MH-AYKLMsI, MarHUTHAs
IIPOHUIIAEMOCTh U MAarHUTHAs1 BOCIPUUMYUBOCTb BEILIECTBA.

2. [lpupona siBnenuit nua-, mapa-, peppo- eppumarserusmMa. MarHuTHbIE CBOHCTBA HE-OPraHMYECKUX
COCIMHEHUM U KOMIUIEKCOB IIEPEXOAHBIX METAJIIOB.

3. PeneeBckoe paccestnue u 3¢ ekt Keppa. [T1aBHbIe 3HaUCHHS NOISAPU3YEMOCTH XUMU-YECKHUX CBS3CH.
D¢ dexr Dapanest 1 MAarHUTHBIA quxpousM. Cxema skcriepuMenTa. [IpuMenenne B XuMuu.

4. Metox SAMP, pusuueckue ocHOBEHI siBeHHs. CHATHE BBIPOXKACHUS CIIMHOBBIX COCTOSI-HHIA B
IIOCTOSIHHOM MarHuTHOM noie. Yciaosue SIMP. 3aceneHHOCTh ypOBHEH dHEPruu, HAChI-ILIEHUE,
pellaKcallMOHHbIE IPOLECCH] U IMPUHA CUTHAA.

5. XUMHYECKUN CABUT U CIIMH-CIIMHOBOE pacuierieHrue B cnekrpax AMP. OTHocuTenb-HbII XUMUYECKUN
CZIBMI, €T0 ONPEACICHUE U UCIIONIb30BaHne B XuMuH. CIIMH-CIIMHOBOE B3aU-MOJEHUCTBHE SAEP, €TO
IpUpoJa.

6. Ananus cnektpoB JAMP. IIporonnsiii MaruuTHbIN pe3oHanc AMP na 13C u apyrux sapax. Meron
JIBOMHOIO PE30HAHCA.

7. Ilpumenenue crexkrpos SIMP B xumuu. Texnuka u MeTonuka dkcriepuMeHTa. biiok cxema
cnekrpometpa SIMP, Tumb! criekrpomeTpoB. Xapakrep o0pa3uoB. CpaBuenne merona IMP ¢ apyrumu
METOJIaMH, €r0 JOCTOMHCTBA U OTPaHUYCHUS.

8. Meron OIIP, ero npuniumnel. Yeinosus II1IP. g-daktop u ero HazHaueHue. CBEPXTOH-KOE pacLICIICHHE
curHana OI1P npu B3auMoneicTBUM C OJHUM U HECKOJIbKUMHU simpamMu. ToH-koe pacuierienue. [1lupuna
nunauil. [Tpunoxenune metona OIIP B xumumn.



9. Meton AKP. BzaumoneiicTBue «kBaJIpynoJbHOIO» siipa C HEOJHOPOJHBIM IEKTPUUE-CKUM I10JIEM.
I'paguent nond Ha sape. KBagpynonbHble YPOBHU SHEPTUU NPU aKCHAJIIBHON CUM-METPHH TOJIS.
10. IIpunoxenue merona AKP u ero BozmoxHOCTH. OCOOEHHOCTH HKCIIEPUMEHTA.

11. AI'P. y-Pe3onancHhas sinepHas ayopectennus. Dddexkt Meccbayrpa. DHEpTrUU HC-TTyCKaeMbIX U
MOTJIONIAEMBIX Y-KBaHTOB. J{OMIIJIEPOBCKOE YIIMPEHUE W SHEPTHS OT/IauH.

12. TIpouemypa momydeHus y-pe30HAHCHBIX CIIEKTPOB. XUMHUUYECKUH (M30MEPHBIN) CABUT. BO3MOXKHOCTH
npumeHeHus SI'P B XumMuu u orpaHuveHus.

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

5 cemecTp
* mocemaeMocTs — 10 6aiuioB

*  TEKyIHUHd KOHTPOJIbL — 70 GamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHbIe OauTel — 10 6amioB

Pacrnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HasBanue Ttembl | DopMbl Max. Mertoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl

1. O®uznueckue | Tectupos 10 Pemenne tecra u3 10 Bonpocos. I1o 1 Oanny 3a npaBUIBEHBIN OTBET.
MOJIEJIM aTOMOB aHue

Y MOJICKYIL.
MeToasl
onpeaeIeHUs
(huszmueckux
CBOMCTB.
MeToasl
Macc-CIEKTPOCK
OIIHH.

2. |Teopetnueckue | Tectupon 10 Pemenne tecta u3 10 Bonpocos. I1o 1 Oanny 3a npaBUIBHBIN OTBET.
OCHOBBI aHue

CIEKTPOCKOMNY
€CKHUX

HCCJICIOBAaHUH.

MeToasl
onpeaeIeHUs
ANEKTPUUECKUX
JIMITOJIBHBIX
MOMEHTOB

MOJICKYIL.

3. Metonst TecTupon 10 Pemenne tecta u3 10 Bonpocos. I1o 1 Oanny 3a npaBUIBHBIN OTBET.

OnpenciicHUusl | aHue(KOH
reoOMeTpHU TPOJIbHBI
MOJIEKYIN 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.
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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.
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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
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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;

o o »®» O oo o

. 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,

O O O O =

. 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;

Y OO O oo 6 o

. 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.

00 o P —A0 TP OVOAas o D oo

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€;

o o0 o oo o

. 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

Tunossblie Bonpocsl 3a4era (OIIK-3, OIIK-5)
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).

Tunosble 3apanus s 3a4era (OIK-3, OIIK-5)

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)

«Ba4YTCHO» OIIK-3

(50 - 100 6ayoB) OIIK-5

«HE 3aUTEHO» OIIK-3

(0 - 49 6ainoB) OIIK-5

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlUN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBD)Y YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsI CAMOCTOSATENILHON pabOThI, IO TeMe MpecTaBleHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.
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