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Cnucok AOKYMEHTOB U MaTE€EpHUAJIOB

1. IlepeueHp miIaHUPYEMBIX PE3YJIbTATOB OOY4YEHHS IO JUCLMILIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMH B 00pa30oBaTEIbHON IporpaMMe MHIMKATOPaMH JIOCTH)KCHHUS KOMIIE-
TEHLIUHI

2. llenp m MeCTO JUCUHUIUIMHBI B CTPYKTYpE 00pa3oBaTeIbHON MPOrpaMMBbl

3. Copepxanue paboyeil mporpaMmsbl (00BEM TUCHUIUIMHBL, TUIIBI M BHIBI YI€OHBIX 3a-
HATUH, y9eOHO-METOMYECKOE 00ECTICUCHUE CAMOCTOSITEIILHOU PabOTHI 00 YUJAIOIITIXCS)

4. ®oHJ OIEHOYHBIX CPEJICTB MO AUCIUTLINHE

4.1. IlepeueHb KOMIIETEHIMI M MHIUKATOPOB JIOCTH)KEHUS KOMIETEHLMH C yKa3aHHEM
COOTHECEHHBIX C HUMU 3allJIAHUPOBAHHBIX PE3YJAbTAaTOB 00yueHus 1o aucuuiuinie. Onu-
CaHHe KPUTEPHUEB U LKA OLEHUBAHUS PE3y/IbTaTOB O0YyUYEHUS MO JUCLUILINHE.

4.2. TunoBble KOHTPOJIbHBIC 33aJJaHUS WIM WHBIE MaTepHajbl, HEOOXOIUMBIE /ISl OIEHHU-
BaHHUS PE3yJIbTaTOB 00Y4EHUs MO TUCIUIUIMHE, COOTHECEHHBIX C YCTAHOBICHHBIMH B 00pa-
30BaTENILHON MPOrpaMMe WHAMKATOPAMHU JAOCTIKEHUS KOMIETeHIn. MeToanueckue mMare-
pHUanbl, ONpEeNeNsIoINe MPOLEAyphl OLIEHWBAHMSA pPE3yIbTaTOB OOYydeHHUs IO JTUCIU-
TUTHHE.

4.3. PeUTUHT-TIJIaH TACIIUTUTMHBI

5. YdeOHO-MeTOoaMueCcKOe U MHPOPMAITMOHHOE 00ECTICUCHNE TUCIIUTTAHBI

5.1. IlepeueHb OCHOBHOU W JTOTOJIHUTEIHHON Y4eOHOU juTeparypbl, HEOOXOIUMOM AJst
OCBOCHHS TUCIIATITHBI

5.2. Ilepedens pecypcoB nH()OPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu «HTepHET» U
MIPOrpaMMHOTO OOecreueHus, HeOOXOIMMBIX JUIsl OCBOCHUS AUCLUUILINHBI, BKIIOYas MPO-
(heccronanpHble 0a3bl JAaHHBIX U HHPOPMAITMOHHBIC CTIPABOYHBIC CHCTEMBI

6. MarepuanbHO-TeXHUYECKass 0a3a, HeOOXoauMas JIJIsl OCYIIECTBICHUS 00pa3oBaTEb-
HOTO Tpoliecca Mo AUCIUIUINHE
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1. HepequL IJIAHUPYEMBIX PE3YyJIbTATOB 06yquI/m Mo TUCHHUIIJINHE, COOTHECEHHBLIX C YCTa-
HOBJICHHBIMH B OﬁpaSOBaTeJILHOﬁ nporpamMme HHAUKATOPpAMH T0CTHKCHUSI KOMIIETCH-

1107041

Ilo utoram ocBoeHUS JHUCIUITIIMHBI 06yan01uI/1171051 AOJDKCH JOCTUYb CICAYIOIIUX PE3YJIbTAaTOB

o0yJeHUSI:

Kareropus (rpynmna) kom-
neTeHIui
(npu Hanuuuu OIIK)

dopmupyemMas KoMIle-
TeHIHs (C yKa3aHueM
KOJa)

KOI[ H HAMMEHOBAaHUE MHIH-
KaTopa TO0CTHKCHUH KOMIIE-
TCHIIHHA

Pe3yabTaThl 00y4yeHHUs1 MO AUC-
IHUTJTAHE

OomrenpogeccroHaIbHbIE
HaBBIKA

OIIK-3 Cnocoben
MPUMEHSTh pPacyeT-
HO-TEOPETUYCCKUE
METOJBI JIIST U3yde-
HUS CBOMCTB Be-
IIECTB W IPOIIECCOB
C WX y4acTHeM, WC-
MOJIb3ysl COBPEMEH-
HOE  MPOrpPaMMHOE
obecnedyeHne U 0a3bl
JaHHBIX Tpodeccu-
OHAJLHOIO0  Ha3Ha-
YeHUS

OIIK-3.1. Tlpumenser Teo-
peTHUYECKHEe U TONYIMIHPH-
YecKHe MOJENU IpH pellle-
HUM  33/a4  XUMHYECKOH
HAarpaBJIeHHOCTH

3HaTh: OCHOBHBIC MPHEMBI pa-
0OTBI CO CIenHaNTN3UPOBaH-
HBIM TMPOrpaMMHBIM obecrie-
YEHHUEM TPU MPOBEICHUH TEO-
PETHUECKHUX pacueToB M oOpa-
00OTKE  IKCIEPUMEHTATBHBIX
JIAHHBIX

VMeTh: MPUMEHSTH CICIHAH-
3MpOBaHHOE nporpaMMHoOe
o0ecrieueHre Mpy NPOBEICHUH
TEOPETHYECKUX PACYeTOB U
00paboTke AKCIEepPUMEHTAIIb-
HbIX JaHHBIX

OIIK-3.2. Hcnons3yer
CTaH/apTHOE TMPOrpaMMHOE
o0ecrieyeHre MpU  peIIeHHH
3a7a4 XMMHMYECKOW HaIpas-
JIEHHOCTHU

3HaTh: OCHOBHBIE MPUEMBI pa-
0OTHI CO cCrHenuaTu3upOBaH-
HBIM IIPOrpaMMHBIM obecrie-
YEeHHEM IIPU HPOBEICHUH TEO-
PETHYECKHX pacdeToB M o0pa-
0OTKE  JKCIEpPHUMEHTAIbHBIX
JaHHBIX

Brazets: HaBBIKAMHU NTpUMEHE-
HHA  CHELHaIu3UPOBAHHOTO
MIPOrPaMMHOT0 O0ECTICUCHUS U
0a3 JaHHBIX TIPU peELICHHH
3a/1a4 npodeccuoHaIbHON
cepbl esITeNbHOCTH

2. Heab 1 MeCcTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPorpaMMbl

JucuumuinHa «CTpoeHue BelecTBay OTHOCUTCS K o0s3aTenbHoM yacti Ol
JucuuiuinHa u3ydaercst Ha 3 Kypce B 5 u 6 cemecTpax.
Iesnb ocBOEHMS JAHHOM JUCLMIUIMHBI 3aKiro4aeTcs B ((OpMUPOBAaHUM 0a30BBbIX 3HAHUH B 00-
JIaCTU CTPOEHUSI OPraHMYECKHX, HEOPraHWYECKUX, a TaKKe KOOPJUHALMOHHBIX COCTMHEHUH), paciu-
peHus 00ILero Hay4yHoOro Kpyro3opa CHeluaiucToB B 001acTu oOuIed 1 aHaIUTHYECKON XUMUH, 3Ha-
KOMCTBa € 0a30BBIMM TEOPETMYECKHMMM MPUHLUIAMU METOJOB HACHTU(GHUKAIMM U YCTAaHOBJIECHHUS
CTPOEHUS OPraHUYECKUX U HEOPTraHUUYECKUX COEANHEHNN. 3ajaul U3Y4eHNs JUCHUIUINHEBI «CTpoeHne
BellecTBa»: 1) yCcBOEHHE OCHOBHBIX MOHATUI TEOPUU CTPOEHUS MOJIEKYJ U KOHAEHCUPOBAHHOTO Be-
II€CTBA; 2) U3yY€HUE OCHOBHBIX METOJIOB CIIEKTPOCKOIIHH.
Jln1st OCBOEHUS TUCHMILIIMHBI HEOOXO UMbl KOMIIETEHIIUH, CPOPMHUPOBAHHBIE B PAMKaxX U3y4e-
HUS CIIEAYIOMNX TUCIMIUINH: «O0mas xumusny, «Heopranuueckas xumus», «Opranudeckas XUMHUs»,
«Du3uka (pazaens! «OnNTHKa», «ATOMHas U saepHas Guznka»)».

3. Coaepxxanue padoueii nporpaMmbl (00beM AUCHUILINHBI, TUNIBI M BUbI Y4eOHBIX 3aH -
THH, y4e0HO-MeTOoan4YecKoe odecrnedeHre CaMOCTOATEIbHOH padoThl 00y4YaIoIMXCs)

Copneprxanue padoueit mporpammsl npezcraieHo B [Ipunoxennun Ne 1.



4, D oHJ OLIEHOYHBIX CPEaACTB 10 JIUCHUIIJINHE
4.1. Hepeqeﬂb KOMIIeTEeHIIUI 1 HHAUKATOPOB J0CTUKCHUSA KOMIIeTEHIIHII ¢ YKa3aHueM Co-
OTHECCHHBIX ¢ HUMHU 3aIlVIAHUPOBAHHBIX PE3YyJAbTATOB Oﬁy‘leHI/lﬂ o JTMCIHMIIJINHE. Onucanme
KPUTEPUECB U LIKAJ OLICHUBAHUA PE3yJIbTaTOB Oﬁy‘leHHﬂ no JTMCUMIIJIMHE.

Kon u ¢opmynuposka xommereniun OIIK-3 Crioco6eH NpUMEHSTh pacdeTHO-TEOPETUIECKUE METOJIBI
JUIs1 U3y4eHUS CBOMCTB BEILECTB U MPOLIECCOB C UX YYaCTHEM, UCIIONb3Ysl COBPEMEHHOE IPOrpaMMHOE obect e-
YyeHue U 0a3bl JaHHBIX MPo(ecCHOHATBHOTO Ha3HAUCHHSI.

Kox n nanme-
HOBaHHE HHINKA-
TOpa A0CTHKEHUS

PesyabTaTtsel 00y-
YyeHHUs M0 AUCHH-
TUINHE

Kpurtepuu orieHnBaHus pe3yabTaToB 00OyUeHUs

KOMIIeTeHIHII «Heszaureno» «3adTeHo»
OIIK-3.1. TIpu- 3HaTh: OCHOBHBIE 3HaeT OTJeNbHbIE MPH- 3HaeT OCHOBHBIE MPHEMBI
MEHSeT TeopeTHde- | MpueMbl PaboThl CcO | eMbl paboThl ¢ Haubosee| pabOTHl €O CIENUANTN3UPOBAH-
CKMC M TIOJIySMIIU- | CICHHUAJIN3UPOBAHHBIM MMONyJIIPHBIMU criecuuaiv-| HbIMHU IIporpaMmMaMu, HUCIOJIb-
pUYeCKHE ~ MOJIENU | MPOrPaMMHBIM ~ 00€c- | 3MPOBAHHBIMH IPOrpaMMa-| 3yeMbIMH B XHMHUH, MaTepUaIo-
npu pEeIICHUMU 3aJa4d | ICYHCHUEM IIpU HPOBE- | MU, HUCIOJB3YEMBIMU B XU-| BEACHUU U CMCKHBIX C HHUMH
XUMHUYECKOH AC€HUU TCEOPETHUYCCKUX | MMM U MATCPUATIOBECACHUU, 001acTAX 3HAHUSA
HaIPaBJICHHOCTH pacdeTroB M 00pabOTKe | HO 3aTPYAHSETCA B MX pea-
OKCIICPUMEHTAJIBHBIX JIM3anuun
JaHHBbIX
YMerTs: IIpUMe- YMeeT uCnoib30BaTh YMeer UCHoIb30BaTh CIie-
HATh  CHEUANU3UPO- | OTJENbHbIE (DYHKIUW He- | UAM3UPOBAHHOE IPOrPaMM-
BaHHOE IMPOrPAaMMHOE | KOTOPBIX CHEHaU3UpO- | HOe oOecIeueHne i MpoBee-
o0ecriedyeHre TPU MPO- | BAHHBIX MPOrpaMM  UISl | HUSI TEOPETHYECKUX PAcueTOB U
BEICHUHW  TEopeTude- | 0OpabOTKH  JKCIEepUMEH- | 00pabOTKH  DKCIIEPUMEHTATh-
CKUX PacdeToB M o0pa- | TaubHBIX JAHHBIX HBIX JaHHBIX MPH PElIeHUH 3a-
00TKe AKCIIEpUMECH- nau npodecCHOHANBHON chepbl
TaJbHBIX JAHHBIX JIeSITeTbHOCTH
OIIK-3.2. Uc- 3HaTh: OCHOBHEIC 3HaeT OTHENbHBIC MPH- 3HaeT OCHOBHEBIEC IIPHUEMBI
MONTB3YET CTAaHJApT- | MpUeMbl paboTbl co | eMbl paboThl ¢ Hambonee| pabOTHI CO CHENHATN3UPOBAH-
HOE MPOrPaMMHOE | CIEHAIM3UPOBAHHBIM | MOMYJISAPHBIMA  CHENHall- HBIMA TPOTPaMMaMH, HCIOIb-
obecrieueHre  TPH | IPOrPAMMHBIM ~ OO€c- | 3MPOBAHHBIMH TIPOrpamMMa-| 3yeMbIMH B XUMHUH, MaTeprao-

pelIeHuu 3amad Xu-
MHUYECKOM  HampaB-
JIEHHOCTH

MeYeHUEeM MpU TpPOBe-
JICHUH TEOPETHYECKUX
pacdeTroB u 00paboOTKe
IKCTIEPUMEHTATBHBIX
JTAHHBIX

MH, HCIOJIb3YEMBIMU B XU-
MHUM U MaTepUaJIOBEACHUH,
HO 3aTpyAHsIETCA B HX pea-
JU3aLU

BEICHUA M CMEXHBIX C HUMH
00/1aCTAX 3HAHUS

Bragers: HaBBIKa-
MU TIpAMEHEHHS CIie-
[HAATH3UPOBAHHOTO
MporpaMMHOro  o0ec-
nedyeHus U 0a3 JaHHBIX
IpU  pelIeHHH 3ajad
rpoheccroHaIbHON
cdephl TeSTeNbHOCTH

Bnameer cmocoOHO-
CTBIO HCIIONIB30BaTh CIIE-
[UaTU3UPOBAHHOE  MPO-
rpaMMHOe  obOecreueHue
TOJBKO TIPU  HEMmocpe/-
CTBEHHOM YYaCTHHU CIICI[H-
amucra 0Ooliee  BBICOKOH
KBaJTU(UKAITIT

Bnaneer CIIOCOOHOCTBIO
CaMOCTOSITEILHO HCIIONB30BaTh
CTEIUATN3UPOBAHHBIC 0a3sl
JAHHBIX W CIEIUAIbHOEe MPO-
rpaMMHOE  oOecreueHue st
MoMCKa HEeoOXOJUMON HaydHO-
TEXHUYECKOU nH(pOpPMAIIHH,
MPOBEJICHUS pacyeroB, o0pa-
0oTKH IKCIIEPUMEHTATIBHBIX
JIAHHBIX, MOJTOTOBKH HAYYHBIX
yOIMKAIMA U JOKJIa/IOB




4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIEe MAaTEePHAJIbl, He00X0AUMBbIE /1JI51 OLleHUBAHUS
pe3yJabTaToB 00y4YeHHs MO JMCHUILIHHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30oBaTe/Ib-
HOii mporpaMMe HHAUKATOPAMH J0CTH:KeHHs KoMIleTeHI[Hil. MeToqu4yeckne MaTepuaJbl,
onpeaeJsilonye NPoueaypbl OLlEHNBAHUSA Pe3yJIbLTATOB 00YUYEeHUs 10 TUCIHILIMHE.

KO)I W HAUMCHOBAHHMEC MH/IUKATOPA T10CTH-
KEHHUS KOMIICTCHIINHN

Pe3yabTaThl 00y4eHUs1 M0 AUCHUILIMHE

OueHouHble cpe/-
cTBa

OIIK-3.1. [IpuMeHseT TeopeTHYEeCKue U
TIOTYSMITUPHYECKAE MOJIENI IIPU PEIICHUH
3a/1a4 XUMHUYECKOI HaIPaBIeHHOCTH

3HaTh: OCHOBHBIE TPHEMBI PabOTHI CO
CIeIHaIM3UPOBAHHBIM TIPOrPaMMHBIM 00eC-
MEYEHHEM TPH MPOBEICHUH TEOPETUUECKUX
pacdeToB u 00pabOTKEe IKCIEPUMEHTAIBHBIX
JIAHHBIX

YMeTh: NPUMEHSTh CHENUaTH3UPOBAH-
HOe MporpaMMHOe oOecreueHne mpu poBe-
JICHUW TEOPETUYCCKUX PAacyeTOB U 00paboT-
K€ 9KCIEPHUMEHTAIbHBIX JaHHBIX

nabopaTopHbIE pa-
OOTEI;
IPYIIIIOBEIE ¥ WH-
JTUBUTyaTbHBIC
TBOPUYECKHUE 33]1a-
HUS;

pedepats;

OIIK-3.2. Hcnomnp3yeT CTaHZapTHOE
MporpaMMHOE O0ecTiedeHHE TPH  peIIeHUH
3aaa4 XUMHUYECKOM HanpaBJICHHOCTU

3HaTh: OCHOBHBIE MPHEMBI PabOTHI CO
CMICIMAT3UPOBAHHBIM MPOrPAMMHBIM 00ec-
TMECUYCHUEM TIPU MPOBECACHUUN TCOPETUUYCCKUX
pacueToB U 00pabOTKE IKCIEPUMEHTATBHBIX
JAHHBIX

BHa}ICTB: HaBbIKaMU TPUMCHEHUA CIIC-
[HATU3UPOBAHHOTO MPOrPaMMHOTO obecrie-
YCHUS U 63,3 JaHHBIX TIpHU PEHICHUU 3aaav
npodeccroHaIBbHOM cepbl AeSTeIbHOCTH

JOKJIabL;
KOHTPOJIbHBIE pa-
0OTHI,
KOMIUIEKT pa3HoO-
YPOBHEBBIX 33/a4;
KOJUIOKBHYM;
KPYTJIBIi CTOJT;
TECT

Tembl TpyNNOBBIX H/MJIM HHAUBUAYAJbHBIX TBOPYECKHUX 32/IaHUI/NIPOEKTOB

1. 3aKOHOMEpPHOCTH B TEOMETPUUYECKOW KOH(UTypamuu MOJIeKysd. JITUHBI CBs3eil M BaJCHTHBIC

YTJIBL.

[TonsipuzyemMocTh MOJIEKYIIBI.

CrniektpanbHble 001acTH.

© 0o N o g bk~ wDD
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. HOJ'IHpI/ByCMOCTB MOJICKYIJIBI.

e
N

. OTTankuBanue 9JICKTPOHHBIX I1ap.

=
A~ W

. Honapmaunﬂ JAUDJICKTPUKOB.

e
o ol

HI/IHOJ’IBHHﬁ MOMCHT U U30MEPHI MOJICKYII.

BHGKTpOHHBIe CIICKTPBI IBYXaTOMHBIX MOJICKYIL.

3aKOHOMEPHOCTH B yriaxX BHYTPEHHEro BpalleHus, KoHPOpMEpHI.
PaBHOBecHas reomeTpuyeckas KOHUTypalus MOJICKYIbI.
KonebatenbHble CIEKTPbl KOMOMHAITMOHHOTO PaCCEsTHUSI.

9HepFeTI/I‘-IeCKI/Ie COCTOSHHUA HBY)(aTOMHOﬁ MOJICKYJIBI.

. PaBHOBeCHas reoMETpHUICCKaa KOH(I)I/Il"ypaI_II/ISI MOJICKYJIBI.

. Craructuueckoe pacnpeaciaCeHuc MOJICKYII IO S9HEPTCTUICCKHUM COCTOSAHUAM.

. IHT@HCHUBHOCTD 3JI€KTp0HHO-KOHC63TCJ’IBHLIX CIICKTPOB, NPUHIHAIL (I)paHKa-KOHIIOHa.

. HOHHpHLIe 1 HCTIOJIAPHBIC MOJICKYJIBI. ﬂI/IHOHBHBII\/'I MOMCHT U CUMMCTPHUA MOJICKYII.



17. KoopimHatel aTOMOB (s11€P) MOJIEKYJIBI.

18. [Nonsipusanus AUIIEKTPHUKOB.

19. AHrapMOHHYECKUI OCIMILIATOP.

20. Bayrpennee Bpamienue B 1,2-quxiopaITaHe.

21. DneKTpUYeCKU AUOIBHBIA MOMEHT B KITACCHYECKON TEOPUH.

22. Crnekrpockonusi komOuHarmonHoro paccestaus (KP). KBanrosrit moaxon k KP.
23. [onspu3anus JUAIEKTPUKA B IEpeMEHHOM Tojie. MonbHas pedpaxius.

24. CuMMeTpHUs MOJIEKYI.

25. B3anmoeiicTBue BpalieHui 1 KoJieOaHui.

26. Knmaccngeckast MoieTb MOJIEKYJIbl. OCHOBHBIE TIOHSITHSL.

27. JIByxaroMHasi MOJIEKyJia KaK JKECTKUH pOTaTop.

28. BpamarenpHble CIIEKTPHI KOMOWHAIIMOHHOTO PaCCesTHUS JIMHEHHBIX MOJIEKYIL.
29. DHepreTUIecKue COCTOSHUS IBYXaTOMHOUM MOJICKYIIBI.

30. F'apMOHWYECKUH OCITMILIATOP.

31. MexbsiiepHbIe pacCTOSHHUS, BAJICHTHBIE YTJIbI, YTIIbI BHYTPEHHETO BPAIICHUSI.
32. KonebarenbHO-BpaliaTeIbHBIC IEPEX0/IbI B IBYXaTOMHOM MOJIEKYIIE.

Kpurepun ouenku (B 0a/u1ax) ayIuTOPHOI U JOMallIHel padoThl

- 0 6anIoB BBICTABIIAETCS CTYACHTY, €CIIM . CTYJICHT HE UMEET MpeACTaBICHHs 00 00CyX1aeMOM BO-
poce;

- 1 Gayut BBICTaBIISIETCA CTYICHTY, €CIIM CTYACHT UMeeT (hparMeHTapHbIE MTPEACTaBICHHS 00 00Cy)1a-
€MOM BOIIPOCE;

- 2 Gasta BBICTaBIISIETCS CTYJCHTY, €CJIU CTYJEHT UMEET HEeIOJIHbIE MPEeACTaBICHUS 00 00Cyk1aeMoM
BOIIPOCE;

- 3 Gasnta BBICTaBIISIETCA CTYICHTY, €CIIU CTYACHT UMeeT c(hOpMUPOBAHHBIE, HO COJIEpIKAILIUE CYIIe-
CTBEHHBIE ITPOOEIIBI MpeAcTaBIeHUsI 00 00CYKIaeMOM BOIIPOCE;

- 4 Gania BBICTABIIIETCS CTYACHTY, €CJIU CTYACHT UMECT C(l)OpMHpOBaHHBIe, HO COoAcCpIKaue OTACIIb-
HBIC HpO6€JIBI MpeaACTaBJICHHUA 00 O6CY)K)IaeMOM BOIIPOCE;

- 5 6a1I0B BBICTABIISIETCS CTYACHTY, €CJIU CTYACHT UMCECT Cq)OpMHpOBaHHBIG CUCTCMATHYCCKHC IIPCa-
CTaBJIEHUSA 00 O6CY)KI[EI€MOM BOIIpOCC.

JlaGopaTopHble 3aHATHS 1O KYpPCY
«CTpoeHue BemecTsa»

JlabopaTopHoe 3ansitue 1. OCHOBBI KJIaCCHYECKOH TEOPHH XHMMHYECKOI0 CTPOCHHUS

OCHOBHBIE ITOJIOKEHUS KJIACCUYECKOW TEOPUH XMMHUYECKOTO CTpOeHUs. MoJIeKyIsIpHbIe MOJIe-
JIY Pa3JINYHOTIO YPOBHS B COBPEMEHHOM TEOPUU XUMUYECKOTO CTPOEHUSI.

Bennuunsl, onpeaensionye reoMeTpuIeckyro KOH(QUIypalno MOJIEKYIIbl: MeXbsJIEpHbIE pac-
CTOSIHUSI, BaJIGHTHbIE YIJIbl, BYIpaHHBbIE U TOPCHOHHBIE yIibl. BHyTpeHnHee Bpamenue. Kondopma-
UM MoJiekyi1. PaBHoBecHbIe KOH(puUryparun Mosiekya. CTpykrypHas uzomepus. Onruiyeckue uome-
PBI

JlabopaTopHoe 3ansitue 2. CHMMeTpPHS MOJIEKY.JI

DJeMeHTHl U OTepali CUMMETPUH SAEPHON KOH(PUTYpaluu MOJIEKYJbl. TOUYeUHbIe TPYIIIbI
cumMeTtpun. [IoHsATHE O IpEACTABICHUAX IPYIII U XapaKTepax IPeICTaBICHUMN.



JlabopaTopHoe 3ansiTHe 3. DIeKTPUYECKHE CBOMCTBA MOJIEKYJI

[TocTosiHHOE M IEPEMEHHOE BHEIIHEE AIEKTPUUECKOE MOJI€. J{UITOJIbHBIII MOMEHT U MOJISIPU3Y-
€MOCTb MOJIEKYII. CBS3b JIEKTPUUECKUX CBOMCTB MOJIEKYJ C 3JIEKTPUUECKUMHU CBONMCTBAMU BEIIECTBA.
MonbHast monsipu3anys 1 MOJIbHas pepakiusl.

JlabopaTopHoe 3aHsiTHe 4. DJIEeKTPOHHO-K0J1€0aTeIbHO-BPalIaTeIbHbIE COCTOSIHUSI MO-
JIeKY.I.

CrarucTHdeckoe pacrpeieieHue MOJICKYIT TI0 SHEPTETUIECKUM COCTOSHUSIM.

BpaHleHI/IC MOJICKYJI KaK [EJIOTO. Paznnunnie THIIBI MOJICKYJIAPHBIX BOJTYKOB.

JlabopaTopHoe 3ansiTue 5. KosedaTe/ibHbIe CIEKTPbI MOJICKY.I.

Konebanusa monexyn. IIpubOnmkeHue rapMOHHYECKOTO M aHIAPMOHHYECKOTO OCHUILIATOPA.
BsaumoneiictBue Bpamienuii u konedanuil. HopmanbHble KosiebaHMsl, 4aCTOTHI HOPMaJbHBIX KoJjieba-
HUHN U 4aCTOThI OCHOBHBIX KOJIEOATEIbHBIX NIEPEXOJIOB.

JladopaTopHoe 3ansiTue 6. CieKTpoCcKONusi KOMOMHALMOHHOTO PACCESTHHS.

MuxkpososaHossle, UK- n KP- ciektpsl Moniekyn, BepositTHocTH nepexofoB U npaBuia oToopa
IIpH nepexoaax MEXay pasIn4YHbIMHU KBAHTOBBIMU COCTOAHHUAMU MOJICKYIL. CBs3b CIICKTPOB MOJICKYJI
¢ ux crpoeHreM. OnpenesieHHe CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJT U3 CIEKTPOCKOMTUYECKUX JaH-
HBIX.

Kpurepumn onenku j1adopaTopHbIX padoT

«5 6amtoB»: 3agaHue 1Mo paboTe BBHIMOJIHEHO B MOJHOM 00beme. CTYZACHT TOYHO OTBETHJI Ha KOH-
TPOJIbHBIE BOMPOCHI, CBOOOJHO OPUEHTUPYETCS B MPEIJI0KECHHOM PEUICHUH, MOXKET €ro MOIu(UIIN-
poBaTh MpHU U3MEHEHUH YCIOBUS 3a71aun. OTYET BHITIOJIHEH aKKypaTHO U B COOTBETCTBUH C TIPEIbSIB-
JIIEMBIMH TPEOOBAHUSIMHU.

«4 Gamnay: 3amanue o paboTe BBHIMIOJHEHO B MOJHOM oObeMe. CTyIEHT OTBETHII Ha TEOpETHY -
CKHE€ BOIIPOCHI, UCIIBIThIBasI HEOObIIKME 3aTpyaHeHus. KauecTBo odopmieHuss otuera Kk paboTe He
MTOJTHOCTBIO COOTBETCTBYET TPEOOBAHMSM.

«3 6aay: CTyIeHT IpaBUILHO BBITIOJHWI 3a/1aHue K padoTre. CocTaBWII OTYET B YCTAaHOBIICHHOM
dhopme, peAcTaBUII perieHus OOIBIIMHCTBA 3aJaHUH, MPEYCMOTPEHHBIX B paboTe. CTyIeHT HE MO-
KET MOJTHOCTHIO OOBSICHUTH MOTY4YEHHBIE PE3YNIbTATHI.

«26amna»: CTyneHT HenpaBuiIbHO BhIMOIHII OT 70% 10 50% 3amanuii paboTsl 1 HE MOXKET 00b-
SICHUTD TOJIy4YCHHBIC PE3YbTAT.

«1 6amnm»: CTyaeHT HempaBUILHO BBITOJHUI cBbie 70% 3amaHuii paboThl U HE MOXKET 00bsic-
HUTH TOJyYCHHBIE PE3YNIbTaT.

«0 6amnoB» CTyleHT He BBIMOJIHII BCE 3a/1aHUsI PA0OTHI U HE MOXKET OOBSICHUTD MOTyUYEHHBIE pe-
3yAbTaT

KoMmmiexT TecToB
1. VYkaxuTe BepHOE HEPABEHCTBO:

A) ‘Ee >> E, >> E; B) Ec > Ey > E;
B) Ey, >>E. >> E, r) Ee<Ev>>Ey
2. VYxaxwure NpaBWIbHYIO (HOPMYITY, UCIOJIB3YEMYIO JUIS pacyeTa MOJIHOM SHEPruu B KBAHTOBOM
MEXAaHUKE
A) ‘E = E.+E, + E; B) E=E, +E,



B)E=E: +E, r) E = Ee + E/E;
3. BribepuTe npaBUIIbHBIN OTBET:

A) Ee = 10° +10° Jix/moms B) Ee = 10° +107 [Ix/moub
B) E. = 10* +10° /Mo r) Ee = 10° +10° JIx/Moub

4. Bribepute BepHOE HEPABEHCTBO:

A) *OJe >> WeXe > 0 B) e < WeXe < 0
B) me << @eXe >0 ) 0 >> 0eXe <0

5. VYkaxure MpaBUIbHOE 3HAUYEHUE SHEPTHU NPU MEPEX0/IE ABYXaTOMHON MOJIEKYJIbI MEXY pa3-
PELIEHHBIMH MpaBUIaMHu 0TOOPA KOJIe0aTEIbHBIMU YPOBHSIMH:

A) “E, = 10* JIx/MoITb B) Ey = 10° JIx/MoITb
b)E, = 10° JIx/MoITb r)E, = 102 JIx/MoITb

6. VYxaxwure mpaBUIbHOE 3HAYCHUE YHEPTUH TPHU NIEPEX0JIe ABYXaTOMHON MOJIEKYIBI MEXKIY pa3-
PELICHHBIMH MpaBUIaMHu 0TOOPA BpalllaTeIbHbIMU YPOBHSIMU:

A) "E; ~ 10% Jix/Monb B) E; = 10% kKan/mMoJb
B) E; ~ 10° kJlx/Moub r) E; = 10? kan/moub
7. BriOepute mpaBUIIbHBIN OTBET:

A) " Kax0e ANIEKTPOHHOE COCTOSIHUE JIByXaTOMHOM MOJICKYJIBI UMEET CBOM HA0Op CXO -
IUXCsl KoJeOaTeNbHBIX U PACXOIAIINXCS BPAIlaTeIbHBIX COCTOSHUMT;

b) kaxxoe 31eKTpoOHHOE CTPOCHHUE IBYXaTOMHOM MOJICKYJIBI UMEET CBOM HAa0Op pacxojsi-
IMXcsl KoeOaTebHBIX U BpalllaTeIbHBIX COCTOSHUI;

B) xaxnoe 3MeKTpOHHOE COCTOSIHUE JIBYXaTOMHOW MOJICKYJIBI UMEET CBOM HabOp CXOjsi-
IUXCsl KoJeOaTeNIbHBIX U BpalllaTeIbHBIX COCTOSHUI;

I') xaxx/0e AIIEeKTPOHHOE COCTOSIHUE JBYXaTOMHOI MOJIEKYJIbI UMEET CBOMl Habop pacxo-
JSIIMXCS KOJIEOATeNbHBIX M CXOAALIMXCS BpallaTeIbHbIX COCTOSIHUN

8. BriOepute BepHOE COOTHOIICHHE ISl pacyeTa 4acTOThl KOJIeOaHUH IBYXaTOMHOM MOJIEKYIbI

2

%
1
A) v = B) v =2mA
* c A
B) v =_" NDv="
) Vv y ) v .

9. Bribepute BepHOE COOTHOIIEHHE JJIS MEepecyeTa MeKIy BOJIHOBOIO YHCIIA V B YacTOTY KOJe-
OaHuil v’ IS IByXaTOMHON MOJIEKYJIbI

A v =cv B) vi="
c
v 2n

10. Vkaxxure npaBuiIbHY0 GopMyiy IS pacuera TepMa JIByXaTOMHOU MOJIEKYIIbI:



A)*e:E B)s:i

hc hcA
B)gzh—c F)SZhLX
A E

11. VkaxuTte npaBwibHyt0 (GOpMYylly AJis pacueTa MOMEHTAa MHEPLMH JBYXaTOMHOW MOJIEKYJIbI

AB

MOJICKYJISIpHasl Macca , ® MOJICKYJIIpHSL Macca g |’2

A) l=
MOJIEKY JISIPHAsS Macca , -+ MOJIEKY JIAPHAsL MACCa
« . MOJIEKYJISApH Macca , * MOJIEKYJIADHR Macca
B)" 1= yaAp A Yp B elaem.or?
MOJIEKY JISIPHAS. Macca , -+ MOJIEKY JIIPHAs. MACCa
B) | MOJICKY AP S MACCA , + MOJICKY IAPHS Macca | o
J— L[]
- 0
MOJIEKY JIIPHAS Macca , * MOJIEKYJIAPHRS Macca
MOJIEKY JIAPHAS. Macca , + MOJIEKY JISIPHAsL Macca
I = yP A yIp B elaem.or?

MOJIEKY JIIpHAs Macca , *® MOJIEKYJIIpHsI Macca
12. BeiGepute npaBmiibHy0 (HOpMyITy ISl pacueTa pa3pelleHHbIX YPOBHEH BpaliaTelbHOW dHEP-

T'nu HByxaTOMHOﬁ MOJICKYJIBI

A) E,; = «JJ+1 B)E,=——-<J0+1
o VB =gz 0D
h? h?
b) E, = «JJ+1 INE,= *BJ(J+1
) J 87[' ( ) ) J 8TCZ| ( )
13. VkaxuTe mpaBuiabHYyO GOPMYITY JUIsl pacueTa BpalaTeIbHOM MOCTOSHHOM:
* h h
A = B)B=
) 8n’lc ) 8nl
h? h?
) 8r’lc ) 8r’l

14. Yxaxure IIpaBUJIO 0T60pa AJI pa3pCHICHHBIX IMIEPEXOA0B MCKAY COCCAHUMU BpaAIlaTCIIbHBIMHA
YPOBHAMHU ,Z[BYXaTOMHOﬁ MOJICKYJIBI B HpI/I6J'II/I)KeHI/II/I JKECTKOI'O poTaropa:

A) A=+ B) AJ=0, +1, £2
B) AJ=0, +1 I) AJ=+2

15. Beibepure npaBuiibHYO (GOpMyIy JUIsl pacueTa BpalaTelIbHBIX TEPMOB JBYXaTOMHON MoJie-

KYJIbI B l'IpI/I6J'H/I)KeHI/II/I HEXKECTKOI'0 poTaTopa

A) e=B«JJ+1)-DJ*(J+1)° B) e =B+ (J+1)-DJ?
B) e=B«J* —DJ(J+1) ) e=B+J(J+1)-D(J+1)?
16. Ykaxxure npaBuiIbHY0 GOpMyIy IS pacuyeTa SHEPTUU rapMOHUYECKOTO OCHMIIIATOPA:

A)*E:;-k-(r—re)z B)E:;-k-(r—re)

B) E=ke.[(r-r,) 1“)E:;-k-(r—re)3’2
10



17.

18.

19.

20.

21.

22.

23.

VYKaxure mpaBuWiIo 0TOOpa IJIsi ABYXaTOMHOM MOJIEKYJbl B HMPUOIMKEHUN T'apMOHHUYECKOTO
OCLIMILIATOPA:

A Av=+1 B) Av =11, +2
b) Av=0, +1 I Av=+41 +2, 43
VYkaxure mpaBuIbHYI0 GOPMYITy IS pacdyeTa 4acTOThl KOJICOaHUH IByXaTOMHOW MOJIEKYIIbI

A ® L B) ® —1F
KOJI 27'5\].,[ KOJI 2hC\TC

1 |k 1 |k

B) (’01<0J1:7 7 F) ('OKOH: 2 o
2nc | pn 2h“cp

VYkaxuTe NpaBUWIbHYI0 GOPMYIy IJIs pacyeTa HyJ€BOTO YPOBHS SHEPIUH JIBYXaTOMHOM MoJe-

KYJIbI B TPUOIM>KEHUN aHTapPMOHUYECKOTO OCIMILISTOpA!

A E, = ;hmm B) E, =hco,,
1 2

b) E, = 5 ho,,.C I E,=h"co,,
VYkakuTe MpaBUIbHYIO (OPMYITy U pacueTa SHEPTHH JIBYXaTOMHON MOJICKYJIbI B MPUOIH-
YKCHUH aHTapMOHHYECKOTO OCIUILIATOPA:

A)* E :coe(v+£)—o)eXe(v+1)2 B) E :o)e(v+£)—coexe(v+£)

2 2 2 2
1 1., 1, 1
b) E:coe(v+5)+coexe(v+§) I E:(oe(v+§) —(oexe(v+5)

VYkaxuTe nmpaBWIbHYIO (popmyiny Ais pacuera KoJsiedaTeabHO-BpallaTebHOTO TEpMa JIBYX-
aTOMHOM MOJIEKYJIbl B MPUOIMKEHUN HEKECTKOTO POTaTOpa M TAPMOHUYECKOTO OCHUILIATOpPA!

A)" g, =B+JJ+1)-DI[(+1)° +0)e(V+;)—O)eXe(V+;)2
B) SJVV:B.JZ(J+1)_D(J+1)+(’OG(V+;)_(foexe(\/ﬂ-;)z
B) &,, =B+J?(J+1)—DJ,(J +1)° “De(V+;)—wexe(V+;)2

I) e, =B-JQJ +1)-DJ*(J+1)? +@e(v+;)+mexe(v+;)2

Ykaxure IIpaBUJIO 0T60pa I TICPEXO010B ,HBYXaTOMHOﬁ MOJICKYJIbI MCXKY pa3HbIMU Koneba-
TCJIbHO-BpAIaTCIbHBIMH COCTOSITHUAMMU:

A" Av==1, £2, £3, Al=+1 B) Av=+1 +2, AJ=0, +1
B) Av=0, £1, AJ=+1 T) Av=0, 1, +2, 3, Al=+1, +2

VYkaxure mnpaBwibHyl0 GopMyly s pacueTa TepMoB Juis R-BeTBell KosebarenabHO-
BpAIATEIbHOTO CIEKTpa:

A) &, =vy+2B@"+1), "=0,1, 2 B)g,, =v,+2BI"(J"+1), ’=0,1, 2
B) €, =v,-2B0"+1), J"=0,1 2 T g, =v,+2BJ"+D* J"=0,1 2

11



24,

25.

26.

27.

28.

29.

30.

VYxkaxute mnpaBuiabHyl0 Qopmyny s pacdera TepMoB Ui P-BerBell KkoseOaTebHO-
BpAIaTEIbHOTO CIIEKTpa:

A) g, =v,+2B(J"+1), J"=0,1 2  B) g, =v,+2BJ"(0"+1), J"=0, 1 2
B)" &, =v,—2B'+1), '=0,1 2 D) g, =v,+2BI'+1? J'=0,1 2

VYxaxuTe npaBUiIbHYI0 GOpMYILy AJIsl pacyeTa B3auMOICHCTBUIN BpallleHUI U KoJeOaHu:
x 1 1
A) B, :Be—oc(v+§) B) B, ZBEJ(J+1)—OL(V+E)
1 o 2
b) B, :Be+a(v+§) I B, :Be—z(v+l)

VYkaxuTe npaBuiio 0TOOpa JJis BpallaTeIbHbIX CIEKTPOB KOMOMHAIIMOHHOTO PacCcesHUs JIBYX-
ATOMHOM MOJIEKYJIBL:

A) A =0, 1 B) AJ=0, +1, +2
B)" AJ=0, +2 I Al=+1 +2
VYxkaxuTe mpaBUiIbHYI0 GOpMyNy A pacueTa BOJHOBBIX YHCEN BpallaTeIbHOTO CIIEKTpa
JABYXAaTOMHBIX MOJICKYJI IPU CTOKCOBOM HU3JTYYCHUU:

A) v=v_.+B(4]J+6) B)v=v,_+2BJJ+1)
B)" v=v,, —B(4J+6) v=v,,—2BJJ+1)
VkaxuTe NMpaBUIbHYIO (GOPMyIy JUISL pacdeTa BOJHOBBIX YHCEN KOJIEOATENBHOTO CIEKTPa
JBYXaTOMHBIX MOJICKYJI IIPH aHTHCTOKCOBOM H3JTy4CHHU:
* 1
A) V:VBO36+O‘)6 B)V:VBO36+(DS(V+§)
1
B) V=V, — 0, F)V:Vmsﬁ_we(v_'_i)

VYkaxuTe npaBUiIbHyI0 (GOpMyILy AJisl pacyeTa MOJTHOM SHEPTUH IBYXaTOMHON MOJICKYJIbI:

A) ’ 8n0n1—[ = San + O‘)e (V + ;) - 0)eXe (V + ;)2 B) 81‘[0J‘IH = 8Bpalu + (De (V + ;)2

1, 1.,
b) ¢,.=¢€, +to,(v+ E) [) € om0 = Eapay T X (V+ E)
VKaKuTe MpaBUIbHYIO GOPMYITY JUIS pacdyera pIJIeeBCKON JIMHUH CIIEKTpa KOMOMHAIIMOHHOTO

pacCeiaHuA ,HBYXaTOMHOﬁ MOJICKYJIBI:

A) V= VB036 B) V= VB036 + (De
Nv=v,,—B(4)+6)
KpHTepHH U METOAUKA OLICHUBAHUSA PE3YJIbTATOB TeCTI/IPOBaHHﬂ:

Opun TectoBbii Bompoc (30 BOmpocoB).
- 1 Gann BBICTaBISETCS CTYEHTY, €CIIM OTBET MPABUIIbHBIN;

- (0 0amI0B BBICTABIACTCS CTYACHTY, €CJIN OTBET HCHpaBHHLHLIﬁ.

B) V= VB036 _('Oe

IIpumep KOHTPOJILHOI PadOTHI
1) BosiHOBBIE YMClia MEPBBIX TPEX JMHUN BpalIaTEIbHOTO CHEKTpa MOTJIOMIEHUS MO-
JIEKYJIbI H*ClI paBubl 20,88; 41,74 u 62,58 em™. Ornpenenure BpaaTeabHyIO MO-
CTOSIHHYIO Bo, MOMeHT unepuuu lp u MexbsaiepHOE pacCTOsTHUE g C TOYHOCTBIO JI0
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Tpex 3Havamux uudp.
2) XapakTepUCTHUUECKasT 4acTOTa MOJTHOCUMMETPHUYHOTO KOJeOaHHUs TBOMHOHN CBS3U
B anKeHax cocrasisier 1620 cv™. [Ipu kakoii nMHE BOJIHEI (B HM) OHA OyzIeT mpo-
aBnaTbed B KP-criekTpe, eciin B KauecTBE UCTOUYHUKA BO30YXKIEHMSI 110JIb30BATHCS
munuen 488,0 HM aproHoBoro jasepa?
- Kputepnu u MeToanka oneHUBAaHUA Pe3y/JbTATOB KOHTPOJILHBIX padoT
- «3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CJIM paboTa BBINOJIHEHA KaKk MUHUMYM Ha 70% u u3no-
’KE€Ha TPaMOTHBIM SA3bIKOM B OIPE/IEICHHON JJIOTMUECKOM MOCIeI0BAaTEIbHOCTH ¢ TOYHBIM UCIOJIB30-
BAaHHUEM CIIEUAIM3UPOBAHHON TEPMUHOJIOTUH; IOKA3aHO YBEPEHHOE BJIaJICHE HOPMATUBHOM 0a30ii;

«HE 3aYTEHO» BBICTABJISIETCS CTY/AEHTY, €CJIM paboTa BBIIIOJIHEHA MeHee, ueM Ha 70% wiu B OJHOM
o0bemMe, HO IMEET OJIMH U3 HEJOCTATKOB:

- B paboTe 10myIeHb! OMMOKN PH BBIBOJIE OCHOBHBIX (GOPMYIT;

- HET OHpG}IGJ’ICHHOfI JIOTHYICCKOM MOCJICA0BATCIIBHOCTH, HCTOYHO HMCIIOJIB3YCTCA CIICHHUAIU3UPOBAH-
HasA TCPMHUHOJIOTUA,

- OTCYTCTBYET 00l1ee NOHUMaHKEe BOIIPOCa,
- CTYZIEHT BOOOIII€ HE IPUCTYIAT K BBIMOJIHEHUIO KOHTPOJIBHOU paboThI.

KosutokBuym Ne 1. OcHOBHBIE TOHATHS MOJICKYJISIPHOH MEXaHUKH.

BOHpOCI)I K KOJIJIOKBUYMY .
1. Kiaccuueckas Monenb MosieKyibl. OCHOBHBIE TIOHSTHS.

2. KoopauHaThl aTOMOB (S71€p) MOJICKYJIBI.

3. PaBHoBecHasi reoMeTprueckas KOHQUTYpaLHsi MOJIEKYJIbI.

4. OTTankuBaHHE NEKTPOHHBIX Map.

5. 3aKOHOMEPHOCTH B I€OMETPHUYECKOW KOH(HUTypamuu MOJeKyid. J[TuHBI CBSi3e W BaJICHTHBIC
YTJIBL.

6. 3aKOHOMEpPHOCTH B yIJIaX BHYTPEHHETO BpalleHus, KOH()OPMEpHI.

7. BuyTrpeHHee BpallleHHE B LIUC- U TPaHC-ITaHe.

8. BHayrpennee Bpaiienue B 1,2-1uxiopaTaHe.

KosnokBuym Ne 2 o reme «CummeTpus»

Paznen Cummerpus mosexyin. Toueunbie MpyIbsl CAMMETPUH

CyTh KOJJIOKBHYMA 3aKIFOYAETCs B ONPEICIICHUH JJIEMEHTOB CUMMETPUU JIJISI 5 MOJICKYII, YKa3aHHBIX
npemnoaaBatenieM. Heo0xoauMo yka3ath TOUCUHYIO Tpyniy cumMerpun 1o LleHduucy mist Moiekyn
u3 TadmIe! 1.

KonsnokBuym Ne 3. CoOcTBeHHBI M1 HHAYUMPOBAHHBIH IMIOJbHBII MOMEHT M 0-
JIEKY.JI
Bonpockl kK KOJUIOKBUYMY .

1. I[I/IHOJ'ILHHﬁ MOMCHT U U30MCPHA MOJICKYII.

2. Tlonspu3yemMoCTh MOJIEKYIIBI.
3. Tonspuzauus AUAIEKTPHUKOB.
4

HOHHpHLIC 1 HCTIOJIAPHBIC MOJICKYJIBI.
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5. JluIosbHBIM MOMEHT U CUMMETPHSI MOJIEKYIL.
6. DnexTpu4yecKUil AUMOIBbHBI MOMEHT B KIIACCUYECKON TEOPUH.

7. Tlonspu3zanus QU3JIEKTPUKA B IEPEMEHHOM Tojie. MosbHas pedpaxius.

Kputepuu onenkn pe3yabTaroB Ko1okBuyMa Ne 1, Ne 2 Ne 3 (B 0aJsnnax):

- 10 GaToB BBICTABISACTCS CTYICHTY, €CJIH CTYJCHT MPABHIBLHO OMPEICIISIET BCE JIEMEHTHI CUMMET-
PHH JUIS TISITH YKa3aHHBIX MOJIEKYT U 0€30IIMO0YHO yCTAaHABIMBACT IS HUX TPYNIy CHMMETPHH;

- 8-9 6ayI0B BBICTABIISIETCS CTYJCHTY, €CITU CTYJICHT MPABUIIHHO 1) ompeaenseT Bce 3IEMEHTHI CHM-
MeTpI/II/I JJIA quLIpex yKaSaHHI)IX MOHGKYH 158 6C3OIHI/I60‘-IHO YCTaHaBJ'II/IBaCT JJII HUX rpyrmy CUMMCT-
puy; 2) 10IMyCKaeT MEJIKUE OUIMOKH MPU YCTAHOBJIEHUU I'PYIIBI CAMMETPUH, HO JIEMEHTHI CUMMET-
puu omnpenaensier 0e30mM1O0YHO.

- 6-7 OayIIOB BBICTABIISIETCS CTYJCHTY, €CITU CTYICHT 1) MpaBUIIBLHO OMPEACIISET BCE IIEMEHTHI CHM-
MeTpI/II/I JJIA TpCX yKaSaHHI)IX MOHGKYJ'I 158 6630HH/I60‘-IHO YCTaHaBJ'II/IBaeT JJIA HUX rpyrmy CI/IMMeTpI/II/I;
2) IOTyCKaeT 3HAaYUTEIbHBI OIIMOKY IPU YCTAaHOBJIEHUU TPYIIIBI CAMMETPUH, JIEMEHTH CUMMETPUHN
omnpenenseT ¢ omuoOkamu ajs Beex 20% Momekyi,

- 4-5 Gasa BBICTABIISICTCS CTYJICHTY, €CJIA CTYJSHT 1) MPaBHIILHO OTPEICIIIET BCE JIEMEHTHI CHM-
MeTpI/II/I I IBYX yKa3aHHBIX MO.]'IeKy.]'I 158 6G3OHIH60qHO YCTaHaB.]'II/IBaeT IJIsI HUX rpynny CI/IMMeTpI/II/I;
2) IoTyCKaeT 3HAaYUTEIbHbI OIIMOKY IPY YCTAaHOBJIEHUU TPYIIIBI CAMMETPUH, JIEMEHTH CUMMETPUU
omnpenenseT ¢ omuoOkamu ajs Beex 50% momekyi,

- 2-3 Gayuta BBICTABIISICTCS CTYACHTY, €CJIM CTYAEHT 1) MpaBUIIBHO OMPEEISIET BCE DIEMEHThI CHM-
METPHUH JUIsI IBYX YKa3aHHBIX MOJIEKYJI U 0€30IMO0YHO YCTaHABIMBACT /TSI HUX TPYIIITY CHMMETPHUH;
2) nomycKaeT 3HaYUTEIbHBI OITUOKHY MTPH YCTAHOBJICHUH TPYIIIBI CHMMETPHH, SJIEMEHTBI CHMMETPHUH
omnpenenseT ¢ omuoOkamu ajs Beex 80% Momekyi;

0 6ayuIOB BBICTABIISIETCS CTYACHTY, €CJH . CTYACHT HE CIIOCOOEH OMPECIIUTh JIEMEHTHI CUMMETPHH
XOTsI OBbI AJ11 OZJTHOM MOJICKYJIbI M1 COOTBETCTBEHHO HE CITOCOOCH YCTaHABUTD IPYIITY CHMMETPHH.

KounoxkBuym Ne 4.

Bonpockl kK KOJUIOKBUYMY .
BHGPFGTH‘IGCKI/IG COCTOAHUA HByxaTOMHOﬁ MOJICKYJIBI.
BHGKTPOHHHG CIICKTPBI ABYXaTOMHBIX MOJICKYIL.

CriekTpanbHble 001acTH.

JIByxaToMHasi MOJIEKYJa KaK )KE€CTKHI poTaTop.
Hexectkuit potatop.

ok W hE

KonnokBuym Ne 5
Bormpocsl k KOJIIIOKBUYMY.
1. DnexTpoHHBIE CHIEKTPbI JBYXaTOMHBIX MOJIEKYJI.

DHepreTUYeCcKue COCTOSIHUS ABYXaTOMHOM MOJIEKYJIBI.

Craructuueckoe pacnpeieseHue MOJIEKYJ IO SHEPreTUYECKUM COCTOSTHUSIM.
HMHTEHCUBHOCTH AJEKTPOHHO-KOJIe0aTENbHBIX CIIEKTPOB, puHIMI Ppanka-KoHmoHa.
AHTapMOHUYECKUN OCLIMILIATOP.

Crnektpockonust komOuHarmonHoro paccessHus (KP). Ksantoserit moaxon k KP.
BsaumoneiicTBue BpaieHuil u koaebaHui.

I'apmMoHMYECKHT OCLIMILIATOP.
AHrapMOHMYECKUH OCLMIUISTOP.

©Co N o g &~ D
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10. KonebarenbHO-BpaliaTenbHbIe IEPEX0/Ibl B IByXaTOMHON MOJIEKYIIE.

11. B3aumopaelcTBrE BpallleHUI U KOJIeOaHHIH.

12. KBaHTOBBIN NIOX0/] K KOMOWHAITMOHHOMY PACCESHHUIO.

13. BpamaTenbHble CIEKTPhl KOMOMHAIIMOHHOTO PACCESHUS JIMHEHHBIX MOJIEKYIL.

14. KonebarenbHble CIIEKTPbl KOMOMHAITMOHHOTO PACCESTHUS.

15. IHTeHCUBHOCTD AJIEKTPOHHO-KOJIE0aTeNbHbBIX CTIeKTPOB: npuHiun dOpanka-Kongona.

Kputepuu onieHkH pe3yJibTaTOB HTOTOBOI0 KOJJIOKBUYMOB Ne 4 u Ne 5 (B 0as1ax):

0-5 0a/JI0B BBICTABJISIETCS CTY/IEHTY, €CJIM CTY/IEHT He MMeeT NMpeACTaBJIeHus 00 00cy K1aeMoM
paszene QUCUUIUIHHEI,

- 6-9 OaIOB BBICTABISIETCS CTYACHTY, €CIIH CTYJCHT UMeeT (hparMeHTapHbIe MpeICTaBIeHHs 00 00-
CY)XJITa€MOM pa3Jiesie JUCIUTUINHBL;

- 10-15 GayioB BBICTABISETCS CTYJICHTY, €CJIA CTYICHT UMEET HEIOJIHBIC MTPEICTABICHUS 00 00CyX-
JaeMOM pa3Jielie TUCIHUILIHHEI,

- 16-19 GanoB BBICTABISETCS CTYIEHTY, €CIIH CTYJICHT UMeeT c(hOpPMUPOBAHHBIE, HO COJEPIKAIITHE
CYIIECTBEHHBIE MPOOEIBI MPEICTABIICHUS 00 00CYKIaeMOM pa3/iesie TUCIUILIAHBI;

- 20 GayuTOB BBICTABIISIETCS CTYACHTY, €CII CTYACHT UMEET CPOPMHUPOBAHHBIC CHCTEMATHUECKHE
npeAcTaBiIeHUs 00 00CYKIaeMOM pa3zeiie TUCITUTUTHHBL.

IlepedyeHb TMCKYCCUOHHBIX T€M JJIsl KPYIJIOT0 CTOJIA
(nucKyccuu, MOJIEMUKH, TUCITYTA, 1e0aTOB)
1o auciuIuinae Cmpoenue seujecmaa

1. [Inst yero HEOOXOAMMO XUMHKY YMETh ONPEENSTh 3JI€MEHTh CAMMETPUH U YCTaHABIMBATh
IPYIIYy CAMMETPUU I Pa3HbIX MOJIEKYI.
2. Kakwue cymecTByroT HeIOCTaTKU U NpeuMyIecTBa y cuMmBosiuku [llendauca?

Kpurepun onienku (B 6amiax):

- 0 GayIOB BBICTABIISIETCS CTYACHTY, €CJIH . CTYJCHT HE HMEET IPECTaBICHUS 00 00CY)KIaeMOM BO-
npoce;

- 1 Gay1 BeICTABIISICTCS CTY/ICHTY, €CJIM CTYACHT UMeeT (hparMeHTapHbIe IpeacTaBieHus 00 00cyxaa-
€MOM BOIIPOCE;

- 2 Gai1a BHICTABIISICTCS CTYICHTY, €CIIH CTYICHT MMEET HEOJIHBIE MTPECTABICHHS 00 00CyXIaeMoM
BOITpOCE;

- 3 Gayl1a BHICTABIISICTCS CTYICHTY, €CIIH CTYICHT HMeeT ChOpPMHUPOBAHHBIC, HO COACPIKAIIUE CYII[e-
CTBEHHBIE ITPOOEIbI MPE/CTaBICHUs 00 00CYKIaeMOM BOIIPOCE;

- 4 Gaia BHICTABIISICTCS CTYICHTY, €CIIH CTYICHT UMeeT CpOpMHUPOBAHHbIC, HO COACPIKAIIUE OTACIb-
HbIe IPOOEIIBI MpeCTaBIeHUs 00 00Cyk/1aeMOM BOIIPOCE;

- 5 6anIoB BHICTABIAETCS CTYACHTY, €CIIH CTYACHT UMeeT C(hOPMUPOBAHHBIE CHCTEMAaTHUYECKHE MPE-
cTaBJieHUs 00 00CyK1aeMOM BOIIpOCE.

I'pynnossie TBOpUYecKHe 3a1aHUA (POEKTHI):

1. Crynentsl pazbuBaroTcs Ha napbl. Kaxaplil u3 Hux coctasisieT no 10 BOIpocoB 10 COOTBETCTBY-
IOlIeH TeMe 3aHATHUS. 3aTeM CTYIEHTHI, COCTOSIINE B OJJHOM Mape 0OMEHHUBAIOTCs KapTOUKaMU C BO-
IIPOCAaMHU U KaX/Iblil 0TBe4aeT Ha Bce 10 BOIpocoB cBOEro HanapHuka. HanmapHHMKHM BBICTaBISIOT APy
APYry OLEHKH M0 MPEJI0KEHHOM HUXKE IIKaJIE.

NuauBuayaibHble TBOpYECKHUE 3a1aHusl (IPOEKTHI):
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1 Kaxnpiii u3 ctynenToB odopmiser mo 10 xkapTouek Mo COOTBETCTBYIOUICH TeMe 3aHSTHS,
IIPU 3TOM KaXKAas KapTOUKa C OJHOM CTOPOHBI CONEPKHUT MO OJHOMY OIIPENIEICHUI0 (MOJIEKySa —3TO
COBOKYITHOCTH CBSI3aHHBIX aTOMOB...) wWin (opmyine u T.1.. C Ipyroi CTOPOHBI KapTouku (C oOpar-
HOI{) yKa3bpIBaeTCsl Ha3BaHWE HAIMMCAHHOW (OpMYIbI, 100 (hopMyIupyeTcs 3aaHue «IanTe ompese-
JICHHE TIOHATHUIO «MOJICKYJIa», «aTOM» U T.JA.. 3aTeM CTYACHTHI 110 OYepPEear MOIXOAAT K IPEernoiaBaTe-
JI0 ¥ OH CIy4allHBIM 00pa3oM JOCTaeT MO 5 KapTO4eK W MPOCHT JUOO BOCHPOM3BECTH (HOPMYIY,
M300paKEeHHYIO Ha 00paTHOW CTOpPOHE KapTOuKe, TH00 ChOPMYIMPOBATH OINpEe/ICHIE TOHATHS, YKa-
3aHHOTO Ha 000poTe KapThl. DOpMyIHPOBKA BOIPOCA MPENOAABATENS 3aBHCUT OT TOTO, YTO YKa3aHO B
KapTOYKe, COCTABJICHHOU CTY/IEHTOM.

Kaprouku, Ha KOTOpBIE CTYJCHT Jall MPaBHJILHBIA NCUYEPIIBIBAIOIINN OTBET, OTKJIAJABIBAIOTCS B
npaByto cTronky. COOTBETCTBEHHO, KapTOYKH, HA KOTOPBIE CTYACHT Jal HEYSTKHE UM HETIPaBHIIbHBIE
OTBETHI, OTKJIAJIBIBAIOTCS B JIEBYIO CTOTIKY.

Kpurepuu onenku (B 6anax):
- 1 Gam BBICTABIIACTCS CTYACHTY, €CIIU CTYACHT MPABMWIIBHO OTBETHJI HA TPH KAPTOUKH W3 IIATH;

- 0 6anIoB BBICTABIIAETCS CTYACHTY, €CJIU CTYACHT HEIPaBHIIBHO OTBETUJI HA TPU KapTOUKHU U3 IATH

KoMmiekT pa3HOypOBHEBbBIX CUTYAIIMOHHBIX 32/1a4 (3a1aHM)
no aucuuruinHe CTpoeHUe BelecTBa

1 3aga4yu penpoAyKTHBHOIO YPOBHS
3amaua (3amanue) 1. CKOIbKO BEPTUKAIBHBIX INIOCKOCTEH CUMMETPUH B MoJiekyse 1,3,5-

TpUXIIOpOEH30JIa.
cl

cl cl
3anaua (3amanue) 2 CKOJIBKO BEPTUKAIBHBIX INIOCKOCTEH cuMMeTpuu B MoJsiekyie CsHs.

3amaua (3amanue) 3. CKOJIbKO BEPTUKAIBHBIX INIOCKOCTEH CUMMETpuH B MoJiekyie 1,3,4,6,8-
nentadrop-1H-denanena:

2 3aa4u peKOHCTPYKTHBHOI0 YPOBHS

3amaua (3amanue) 1. Ompenenute, Kakue OSIEMEHTbl CHUMMETPHHM XapakTepHel mns 1,3,5-
Tpuxiopbenszona? Ha ocHOBaHUM HaWJEHHBIX AJIEMEHTOB CUMMETPHUHM YCTAaHOBHUTE TPYIIY CHUMMET-
pUU 3TON MOJIEKYJIBI.

3anaua (3amanue) 2 Ompenenute, Kakue 3J1eMeHThl cuMMeTpun xapaktepHsl 4 CsHs? Ha ocHoBa-
HUU HalJIEHHBIX 3JIEMEHTOB CUMMETPHH YCTAHOBUTE IPYIIY CUMMETPHUH 3TOW MOJIEKYIIBI.

3amaua (3aganue) 3 OmpenenuTe, Kakue 3JIE€MEHTbl CUMMETpUU XapakTepHbl uia? Ha ocHoBaHuM
HalJCHHBIX JIEMEHTOB CUMMETPUHU YCTAHOBUTE I'PYIITy CAMMETPUHN 3TON MOJIEKYJIBI.

3 3agaum TBOPYECKOr0 YPOBHS
3amaua (3amanue) 1 IlpeanoxuTe BapHaHTHl 3aMELICHMs aTOMOB Bojopojaa B Mousekyne 1,3,5-
TpUXJIOpOEH301a /U1 HOHW)KEHUS €€ CUMMETPHH.

3anaua (3aganue) 2 [Ipemnoxure BapuaHThl 3aMELICHUsS aTOMOB Boopoaa B Mojekyne CsHs s
NoHMXeHus ee cummerpun 1o Cs.

3anava (3amanue) 2 [IpenokuTe BaprHaHTHI 3aMEIIeHHs] aTOMOB BOoJiopoja B Mojekyne 1,3,4,6,8-
neHradrop-1H-penanena ans nonmwxkenus ee cummerpuu 10 Cs.
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Kpurepuu onenku (B 6ainax):
- 1 Gasu1 BBICTABIISETCS CTYAEHTY, €CIIM OH IIPABUJIBHO PELINI OJIHY 3a/auy;

- 0 ©6aiyIoB BBICTABIISIETCS CTYIIEHTY, €CIIH OH JIOMYCTHII OIIUOKH MPH PELICHUH KOHKPETHOH 3a/1a4H.

4.3.Petimunz-nian OucCyuniuHbl
Pelituar—man qucnuiuimHbl npeacrasieH B [Ipunoxenun 2.

Kputepusmu onieHnBaHUsl ABISIOTCS Oalibl, KOTOPbIE BBICTABJISIOTCS MPENOJIaBaTEIEM 33 BU-
IIbl I€ATENbHOCTU (OLEHOYHBIE CPEACTBA) IO UTOraM M3y4eHUs MOJyJel (pa3fenoB IUCLUIUIMHBI),
MIEPEYUCIICHHBIX B PEUTHHI-TUIaHE AUCLUUIUIMHBI (07151 3auema. TEKyIUH KOHTPOJb — MakcuMyM 50
0au10B; pyOeKHBIN KOHTPOJIb — MakcuMyM 50 6aioB, mooupuTenbHble 0amisl — MakcuMyM 10).
[IIkayibl OLIEHUBAHMUSL:
3auTeHo — oT 60 10 110 peitTuHroBbIx 6ayoB (BKiItoUas 10 NOOMIPUTENBHBIX OallIOB),
He 3a4TeHO — OT 0 10 59 PeUTUHTOBBIX OAILTOB).

5. YueOHO-MeToaUYecKOe U HHPOPMALIMOHHOE o0ecriedeHne T CIUTIHHbI

5.1. IlepeyeHb OCHOBHOI U 10TOJHUTEIbHON y4eOHOH JIUTepaTypbl, He00X0AMMOM A5
OCBOCHMS TUCHMIIIHHBI

OcHoBHas uTEpaTypa:

1. Kawmpimos, B.M. Ctpoenue BemiecTBa [DaeKTpOoHHBINA pecypc] : yueOHoe mocooue / B.M. Ka-
MmbimoB, E.I'. MupomnukoBa, B.I1. TaraypoB. — Onektpon. man. — Cankrt-IletepOypr :
Jlanb, 2018. — 236 ¢. — [ocTyn K TEKCTY AJIEKTPOHHOTO M3JaHUsI BO3MOXKEH depe3 DJeK-
TPOHHO-OMOIMOTEeYHYIO crcTeMy u3aarenbeTBa "Jlans": https://e.lanbook.com/book/105983.

2. béxkep, 10. Cnekrpockonus [DnekTpoHHBIH pecypc] : pykoBojactBo / FO. békkep. — Dnek-

TpoH. naH. — Mocksa : Texnocdepa, 2009. — 528 ¢. — J[oCTym K TEKCTY AJIEKTPOHHOTO H3-
JaHUST BO3MOXKEH depe3 OJIEKTPOHHO-OMOJIMOTEYHYH CHUCTeMYy wu3nareiabcTtBa '"Jlanp':
https://e.lanbook.com/book/73013.

3. Kamamuukos, H.II. Ilpaktukym mo pemieHuo 3amad mo ooOmeMy Kypcy ¢u3ukud. OCHOBBI
kBaHTOBOHM (u3uku. CTpoeHue BemiecTBa. ATOMHas U sjiepHas (Gu3uKa [DIEKTPOHHBIN pe-
cypc] : yuebnoe nocobue / H.II. Kanamnukos, H.M. KoxeBuukos, T.B. Koteipio, I'.I'. Criu-
puH ; nox pex. Kanamuukosa H. I1.. — Dnekrpon. gan. — Caunkr-IlerepOypr : Jlans, 2014. —
240 c¢. — JlocTym K TEKCTy OIJIGKTPOHHOTO H3JaHMSI BO3MOXXEH uepe3 OIIEKTPOHHO-
oubaroTeuHyto cucremy u3natenabcrsa "Jlanp": https://e.lanbook.com/book/49468.

4. 3aiinymnuH, P.A. [IpuMeHeHHe CIEKTPOCKONMHU B OPraHUYECKOM XUMUU [DJEKTPOHHBIN pe-
cypc]: yue6. mocodbue / P.A. 3aitnynnun, O.C. KykoBunen, P.B. Kynakosa; AH Pb, Otnene-
Hue xumun. — Yda: 'mnem, 2007. — DaexkTpoH. Bepcus ned. myonukanuun.— JlocTyn K Tek-
CTY 2JIEKTPOHHOTO M3/IaHUSI BO3MOXEH 4epe3 DJIEeKTPOHHO-OMOINOTEUHYIO cUCTeMY «DIeK-
TpoHHass OumbOmmoreka baml'V»: <URL:https://elib.bashedu.ru/dl/read/Zaynullin __ R.A.
Kukovinec O.C. Kunakova R.V.Primenenie spektroskopii v organicheskoy himii. —Ufa Gilem,

2007.pdf>.

S. Kyxosusnern, O.C. IlpumeHeHHe ONTHYECKUX METOIOB ISl MACHTH(PUKALNN OPTraHUYECKUX CO-
enuHeHni [DnekTpoHHBIN pecype]: yued.mocodue / O.C. KykoBunen; bamkupckuii rocynap-
cTBeHHbIM yHuBepcuteT. — Ya: PULl baml'V, 2014. — DnextpoH. Bepcus mned. myOinka-
muu. — JlocTym K TEKCTy »DJIEKTPOHHOTO M3JAaHMS BO3MOXKEH uepe3 OJEKTPOHHO-
OUOIMOTEUHYIO CUCTEMY «DNEeKTpOHHAs 6ubimoTreka baml'Vy:
<URL:https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie opticheskih

metodov up 2014.pdf>.
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10.

11.

12.

Honomaros, M. FO. UccnenoBanue 371€KTPOHHBIX XapaKTEPUCTUK U CBOMCTB MOJIEKYN M HAHO-
qacTull [ DNEKTPOHHBINA pecypc]: yued. mocodue i cTyn. pusnyeckux crernuansHocteit / M.
1O. Nonomaros, P. 3. baxtusun, M. O. Ulynskosckas; baml'Y. — Ya: PUL] baml'y, 2014 —
213 c. — DnexTpoH. Bepcus ned. myoaukauuu. — JlocTyll K TEKCTY 3JE€KTPOHHOIO W3/1aHus
BO3MOXEH uepe3 DINEKTPOHHO-OMOINOTEUHYIO CUCTEMY «DIeKTpoHHas onbnroreka baml V..
— <URL:https://elib.bashedu.ru/dl/read/DolomatovissElektrHaraktMolekNanoch.pdf>.
Kamtan N.I'., MexMonexyispHble B3auMoAcUCTBUA. DU3nUecKas MHTEpIpETalus, KOMIIbIO-
TEPHBIC PacUeThl U MOJICIIbHBIC TIOTEHITHAIBI [ DIEKTPOHHBIN pecype] : yueOHnoe nocoodue / Ka-
wiad W.T. ; mox pen. H. ®@. Cremanosa ; niep.c anri. [I. C. bespykosa, U. I'. PsiOunkuna.. —
OnekTpoH. naH. — Mocksa : U3narensctBo "Jlabopatopus 3uanmit", 2017. — 397 c¢. — Jlo-
CTYII K TEKCTY JIEKTPOHHOTO U3/IaHMsI BOZMOXEH Yepe3 DIEKTPOHHO-ONOIMOTEUHYIO CUCTEMY
usnarenbcrBa "Jlanp": https://e.lanbook.com/book/94111.

Cummetpus [DNeKTpOHHBIA pecypc|: MeToaudeckas pazpaboTka mo aucruruinHe «CTpoeHue
BEIIECTBa» ISl CTYACHTOB XUMHUECKOTO (PaKyIIbTeTa: METOIMYECKUe yKa3aHus / bamkupckuit

rocynapcTBeHHbll yHuBepcuteT; cocT. B.P. Xaiipymnuna; 3.M. XamwuroB. — VYa: PUILL
bamlV, 2013. — DnexTpoH. Bepcus med. myOoaukanuu. — J{oCTynm BO3MOXEH uepe3 DJek-
TPOHHYIO O6ubnMoTeKy baml'V. —

<URL:https://elib.bashedu.ru/dl/read/Hairullina Hamitov sost Simmetrija mu 2013.pdf>.

JomnosiHuTE/IbHAA JTUTEpPATYpA:

Homomaros, M. 0. ®dusnyeckre OCHOBBI HAHOAJIEKTPOHUKHU [DIEKTPOHHBIN pecypc]: ydeO.
nocobue / M. 0. lonomatoB; baml'yV. — VYda: PUL[ baml'V, 2014. — DnektpoH. Bepcus
ney. myoaukanuu. — J{oCTyI K TEKCTY 3JIEKTPOHHOTO U3/IaHUSI BO3MOKEH Yepe3 DIIEKTPOHHO-
OMOTNOTEYHYIO CUCTEMY «INEeKTpOHHAsS OonbIMoTeKa
BamI"V»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

Kpatkwuit kypc nekmuii o pusuke [DIeKTpOHHBIN pecypc|: yued. mocodue / bamkupckuii roc-
yAapCTBEHHBIN YHUBEpPCUTET, bupckuii ¢punmai; aBt.- coct. A.C. Uurmmanesa; ®.P. Xy3uHa;
A.A. Pycunos; O.A. lllenenbkeBud. — bupck: b® baml'y, 2015. — DaekTpoH. Bepcus Tey.

nyonukamu. — JIOCTyn K TEKCTy DJIEKTPOHHOTO M3JIaHHs BO3MOXEH uepe3 DJIEKTPOHHO-
OMOINOTEYHYIO CUCTEMY «INeKTpoHHAas OoubmmoTeKa baml'V»:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr _Kratkij  kurs  lekcij  po

fizike_up_2015.pdf>.

Kpatkwuii kypc nekiuii o ¢pusuke [ DIeKTpOHHBIN pecypc|: yued. mocodue / bamkupckuii roc-
yIapCcTBeHHBIH yHUBEpcHUTET, bupckuii ¢unman; aBT.- coct. A.C. Yurnunnesa; ®.P. Xy3una;
A.A. Pycunos; O.A. lllenenskeBud. — bupck: b® baml'Vy, 2015. — DnekTpoH. Bepcus meu.

nyonukanuu. — JlOCTyn K TEKCTy 3JIEKTPOHHOI'O M3/IaHHUsl BO3MOXKEH uepe3 DJIEKTPOHHO-
O6ubnmoTeuHyto cucteMy «DiaeKTpoHHast OudanoTexka baml™Vyy:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i  dr_Kratkij  kurs  lekcij  po

fizike_up_2015.pdf>.

CanuxoB, P.b. AtomHas ¢usuka [DnextpoHHbIN pecypc]: yue6. mocobue / P.b. Canuxos;
bamkupckuil rocynapcTBeHHbIN Tnefarorudyeckuit yHuepcurer. — Yda: BI'TIY, 2007. —
DNeKTpOH. BepcHs med. myOnukanuu. — J{oCTyn K TeKCTY 3JIEKTPOHHOTO M3aHUS BO3ZMOXKEH

yepe3  OJIEKTPOHHO-OMOMMOTEUHYI0 cucteMy «OJeKTpoHHas Oubnmoreka baml V»:
<URL:https://elib.bashedu.ru/dl/read/Salihov_ANATOMIYA FIZIK_Uch.pos_2007.pdf>.

5.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMU ceTu «AHTepHET» N

MporpaMMHOIo 06ecneqeﬂnﬂ, HGOﬁXOI[I/IMLIX AJIA OCBOCHHUSA JUCIHUIIIMHBI, BRJIIOYast npoq)eccn-

1.
2.

OHAJIbHBIE 0a3bl JAHHBIX U I/IH(l)OpMaI[I/IOHHLIe CIIPaBOYHbIC CUCTEMbI

OnekrponHas oubnmorednas cucrema «29b baml 'V - https://elib.bashedu.ru/
OnexkTpoHHas OuOnMMOTeyHass cHUcTeMa «YHUBEpCUTETCKas OMOIMOTEeKa OHJIAHH» -

https://biblioclub.ru/
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https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Chiglinceva%20i%20dr_Kratkij%20kurs%20lekcij%20po%20fizike_up_2015.pdf
https://elib.bashedu.ru/dl/read/Salihov_ANATOMIYA%20FIZIK_Uch.pos_2007.pdf
https://elib.bashedu.ru/
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHas CHCTeMa U3aTesbcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubnuorexku baml'V - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3sl nanabix EastView (mocTynm K 31€KTpPOHHBIM HAayYHBIM >KypHaJlaM) -
https://dlib.eastview.com/browse

6. Hayunas snekrponnas 6ubnuoTeka - elibrary.ru (IocTyn K 3JI€KTPOHHBIM HAy4YHBIM XKYypHa-
nam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013

r. JIunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. Jloroop Ne 114 ot 12.11.2014 r. Jlutensuu 6ec-

CPOYHBIE

9. Kaspersky Endpoint Security mns 6usneca - Crammaptabiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok nerictBus nuuen3uu a0 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

11. Cucrema nientpanuzoBanHoro tectupoBanus baml'yY (Moodle). YuuBepcanbHas o01ecTBeH-

Has yanensus GNU.

6. MaTepI/IaJIbHO-TeXHH‘IeCKaH 6838, HeoOXxoauMAas J1s OCYIIECCTBJICHUSA 06p33OBaTeJ'll)HO-

ro nmpouecca mo JMCHUIIJINHE

HauMmenoBanue crnenua-
J'II/ISI/IpOBaHHBIX aYHI/ITO-
puii, kabuneToB, 1abopa-

Bun zangarnii

HaumenoBanue 060-
pynoBaHus, Ipo-
rpaMMHOT0 ofecrie-

TOpUH YEeHUS
1. yueGHas aynuropus Aynuropusi Ne 405 1. Windows 8 Rus-
AL TPOBedeHUs]  3aHATHIA Vuebuas mebenb, yueOHO-HALIAHBIE Mocobusi, HO- | Sian. Windows Profession-
JIEKIIMOHHOTO TH- | yTOYK, JI0CKa,MyJIbTUMENA-TIPOCKTOP Mitsubishi | al 8 Russian Upgrade. [To-
na:aynurtopusi Ne 405 (xumpax | XD3200U, oskpan c¢ osnekrponpuogom 300%400cm | roBop  Ne 104 ot
kopmyc), aymutopus Ne311 | SpectraClassic 17.06.2013 r. JlureHsun
(xumpak  kopmyc), ayaumTo- AynntopusNe311 OeccpouHbie

pusiNe 310 (xumdak kopmyc),
ayautopust Ne 305 (xumdak
KOpITyC).

2.yyeOHble  ayTUTOPUHU
A TpPOBeldeHUsl 3aHATHIA
CEMHHAPCKOro TUMA: ayIUTO-
pust Ne 004 (xumdak xopriyc),
aynutopust Ne 005 (xumdak
KOpITyC).

3. yueOHas ayauTopusi
A TEeKYLIero KOHTPOJIsS H
MPOMEKYTOUHOIl aTTecTAlMM:
aynutopusi Ne 405 (xumpak
KOpITyC), aymutopusNe3 11
(xumpak  KopIyc), aymuTo-
pusiNe 310 (xumpak koprryc),
aymuropus Ne 305 (xumdax

koprryc), aymuropus Ne 001
(xuMmpak  KOpITyC),ayAUTOPHUSL
Ne 002  (xmumbpak  xop-

myc),ayauropust Ne 006 (xum-
¢ax kopmyc),aynutopust Ne 007
(xumpak  Kopmyc),ayauTopus
Ne 008(xmmdax Kopmyc), ayau-
topuss Ne 004 (xumcbak kop-
myc), ayzuropust Ne 005 (xum-
¢ax xopryc).

4. moMelmeHus JIs ca-

VYueOnast wmeOesb, yueOHO-HArJSIIHBIE TOCOOUS,
JI0CKa, HOyTOYK, npoekTop Mitsubishi XD 600U, skpas ¢
anekTpornpuBoaoM Projecta 183%*240cm Matte white

Aynutopus Ne 310

YyeOHast MmeOens, yaeOHO-HATIIIHbIE TOCO0HS, HO-
yTOyK, J0CKa, MyJIbTHMenua-npoekrop  Mitsubishi
EW230ST, skpan Hactennslii Classic Norma 244*183

Aynutopust Ne305

Y4yeOHast MmeOens, yaeOHO-HATISIHBIE TTOCOOHS, HO-
yTOyK, J0CKa, MyIbTHMenua-npoekrop  Mitsubishi
EW230ST, »xpan nacrennsiii Classic Norma 244%183

Aynutopust Ne 001
YueOHast wmebenb, ydeOHO-HATISOHBIE MOCOOHS,

JIOCKa
Aynutopust Ne 002
YueOHast wmebenb, ydeOHO-HATISIOHBIE TOCOOMS,
JIOCKa
Aynutopus Ne 006
YueOHast wmebenb, y4eOHO-HATISIOHBIE TOCOOHS,
JTIOCKa
Aynutopus Ne 007
YueOHast wmebenb, y4eOHO-HATISIOHBIE TOCOOHS,
JTIOCKa
Aynurtopus Ne 008
YueOHast Mebenb, ydeOHO-HATISOHBIE TOCOOHS,
JTIOCKa

YuranbHbii 3a1 Ne 1
Hayunsiit u y4eOHbIN (GoHA, HaydHas NEPHOIUKA,
[IK (MoHO00170K) - 3 mT, HEOorpaHW4eHHBIH goctyn K ObC
n B/1; Konn4ecTBO MocagoyHbIX MecT — 76.
UnraabHbli 321 Ne2

2. Microsoft Office
Standard 2013 Russian.
HoroBop Ne 114 ot
12.11.2014 1. Jluneusuu
OeccpouHbie

3. Kaspersky
Endpoint  Security s
Oouzneca - CraHIapTHBIM.
HoroBop Ne31806820398
or 17.09.2018 1. Cpoxk
OEUCTBUSL JUIEH3UH 10
25.09.2019

4. Cucrema meHTpa-
JU30BAHHOT'O TECTHPOBA-
mus  baml'yY  (Moodle).
YHuBepcanpHas oO1te-
crBernas munensust GNU
5. LinuxOpenSUSE 12.3
(x84_64) GNUGeneral-
PublicLicense
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https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

MOCTOSITEJIbHOM pabo-
ThI:uuTaNIBHEIA 321 Nel (rnmas-
HBIH KOPIIYC), YHTAIBHBIN 3a
Ne2 (puzmat KopIryc-
yueOHOe), YNTaIbHBIA 3a11 N5
(TymMaHUTApHBINA KOpILYC),
YuTANBHBIA 3271 Ne6 (ydaeOHBIN
KOpIYC), YHTaJIBHBIN 3am Ne7
(rymMaHHTapHBIH KOpILYyC),
naboparopust Ne 418 (xumdax
KOpITyC)

5. momemenune aaA Xxpa-
HeHHUsI U PO UIAKTHYECKOTO
o0cTy’)KMBAHUS y4ueOHOro
obopyaoBanusi: JabopaTopus
Ne 416 (xumdaxk xoprryc).

Hayunsiit n yueOHbli QoHn, HaydHas nepuoamka, [TK
(MOHOOJIOK), MTOKITIOYEHHBIX K ceTH MHTepHeT, — 8 miT.,
HeorpanuueHHslil noctyn k ObC u BJI; xonuuecTBo mo-
casouHbIX MecT — 50.
YuranbHbli 3a1 Ne §
Hayunslit u y4eOHBIN (GoHI, HaydHAs NEPHOIMKA,
[K (MoHO006I0K) - 3 mT, HeorpaHuueHHsIH goctyn k 9bC
u b/1; Konu4ecTBo mocagoyHbIX MecT — 27.
YuraabHsbli 3a1 Ne 6
Hayunblit u y4eOHBIN (oHN, HaydHAs NEPHOIUKA,
[K (MoHO06I0K) - 6 mT, HeorpaHuueHHbIH goctyn kK 9bC
u b]1; konmmgecTBO mocanouHbIx Mect — 30.
YuranbHslid 3a1 Ne 7
HayuHblit 1 y4eOHBIH (QoOHI, HaydHas HEpPHOIUKA,
[IK (MoHOOIOK) - 5 mT, HeorpaHuueHHsId goctyn k 9bC
u B]I; xonuaectBo nocamoyHbIx Mect — 18.
Aynurtopus Ne 004
YyebOHast MeOenb, Y4eOHO-HAIISAIAHBIC TOCOOHS,
nocka, kommyratop HP V1410-24G, mnepcoHaNbHBIMH
kommbiorep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gh, 19" - 15 mur, mkad HacTeHnsiii TLK6U.

Aynutopus Ne 005
YyebHast MeOenb, Y4eOHO-HAIIAAHBIC MOCOOHS,
JIocKa, KOMIIBIOTEP DEPONeos 470

MDi5_3450/4GDDR/T500 G/DVD+R u monutop View-
Sonic 21.5 - 13 wmr, mkap TLK TWP-065442-G-GY,
mkad moutaxusii NT PRACTIC 2MP47-610B/SSt450/
SKS1/S8St750,59560, 00 T.316-14, mkad HacTeHHbIH
TLK6U.
JlaGopaTopus Ne 418

VYueOnast  meOenb,  (aKCUMHIBHBIM  ammapar
Panasonic KX-FL423RUB — 2 mur., sH-metp pH-150MU
(c roc. moBepkoil), aBtorpanchopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becbl "Ohaus" PA64C (651, 0,1Mr) ¢ HoBepKoil, Bechl
VIC-1500d1  (1500r. 100MI', BHemH.kanIuOpOBKA)
ACCULAB, nonomep N-160MU ¢ moBepkoi, KOMIUIEKC
BonbTamnepomerpuueckuii CTA, KoMIbIOTEp B KOM-
mwiekre DEPO Neos 4601\FO/mMonutop 20" Samsung
BX2035/knaB./Mbliib, KOMIBIOTEp MepcoHaNbHbIA Nel
1.210-14/3, marautHas Memanka 6e3 HarpeBa Tolopino —
2mT, MarHuTHas MeIlajlka C HAarpeBOM W HaHOKepa-
mud.noBepx hG-MAG HS, wmerp-pH pH-150MU (c
roc.nmoBepkoii), mouutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250KJI/M.1 400:1,4:3 D-
Sub), nepconanbHbIil KOMIIBIOTEP B coctaBe ¢/0mok/Core
J7-4770  (3.4)/H87/SYGA/HDD  500Gb, wmoHnuTOp
XKK"20"Bencl.xmaBuar ypa+meims, mpuaTep Canoni-
SENSYSMF3010, pH-metp pH-150MHU ¢ roc.noBepkoi,
cuctemubiii 0610k ITK (775), mkad cymmnsabiii LOIPLF-
25/350-GSl, (310X 310x310 MM
O/BeHTHIIATOpA.HEPK.CTalh IM(POBOII KOHTpONIEP), KO-
JIMYECTBO TocaovHbIX MecT — 10.

JlaGopaTopus Ne 416

ATOMHO0-a0COPOIIMOHHBIA  CIIEKTPO(YOTOMETP MO-
nems AA-7000, ¢upmsr "lnmanzy", Anoxus, 6amioH ¢
requeM Mapkun A — 2 T, BeHTmwiastop BEHTC 100
BKMiy/*1/, ra3oBbIii XpOMaTo-Macc-CIIEKTPOMETP MO-
nems GCMS-QP 2010PIUS, xommbproTep B COCTaBe: CH-
CTEMHBIIl OJIOK, MOHUTOp, KIIaBHATypa, MbILIb, KOHAUIIH-
oaep QUATTROCUMA QV/QN-F12WA, nOyTOYK FU-
jitsuLifebooKF530 IntelCorei3-330M/4Gb/500Gh/ DVD-
RW/BT/15.6"/Win7HB+0ffice, nepconanbHbIil KOMIBIO-
tep B kommiekre HP AiO 20"CQ 100 eu (MoHO0IIOK),
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anektporumTKa Irit IR-8200,1500BT nuamerp xoHdpopku
185Mmm.
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MMHOBPHAVKHN POCCHUHN
OI'bOY BO «bAIIKMUPCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJIBTET

COJEP)KAHUE PABOUYEHN NPOTPAMMBbI
nucturuabl CTpoeHHe BellecTBa Ha 5-6 ceMecTp
ouHas (popma oOyueHus

Buj pa6oTsI O6nem muciu-
MJIMHBI
O6mas TpynoemkocTs aucturuiabl (3ET / gacoB) 4/144
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOTy ¢ MPEnogaBaTeIeM: 100,9
JIEKIINH 50
MPAKTUYCCKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 50
Opyrux (TpymroBasi, MHAWBUAYaJIbHasE KOHCYJIBTAIIUS U WHBIC BHIIBI
y4eOHOH NIeATEeNLHOCTH, MpeIyCMaTPUBAIONIHE PadoTy OOYYaOIIMXCS C
npenojaaBatenem) (OKP) 0,9
Y4eOHbIX 4acOB HAa CaMOCTOATENIbHYIO paboTy obydatonuxcs (CP) 43,1
YueOHbIX 4acoB Ha MOJITOTOBKY K JK3aMe-
Hy/3auery/auddepenurpoBanHomy 3auety (KoHTposn) -

®opma(bl) KOHTPOJI:
3auer B 5 1 6 cemecTpax
KonTtponrHas pabota B 6 cemecTpe

[Tpunoxenne Ne 1
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Tema u conepxanne

OcHOBHAA ¥ OOTIOJI-

3amanud mo ca-

®opma TeKyliero

/i HUTEJIbHAS JTUTEpa- MOCTOSITEIbHOU KOHTpOJIS yCIIe-
Typa, peKOMeHIye- | paboTe CTy/IeHTOB | BaeMOCTH (KOJI-

K IIP/CEM P CPC Masi CTyJeHTaM (HO- JIOKBUYMBI, KOH-

Mepa U3 CIIHUCKA) TpOJIbHBIE pabo-

ThI, KOMITBIOTEP-
HBIE TECTHI U T.11.)

1 2 3 4 5) 6 7 8 9
S cemecTp

1 Beenenue. [1-3] CamocTosTebHOE nabopaTop-

Kitaccnueckast 1 KBaHTOBO- U3Yy4YEHUE PEKO- Hble paboThI;
MEeXaHU4eCcKas TEOPUHU CTpOe- MEHIyeMO# oc- TPYIIIIOBBIC U
HUSI MOJICKYIL. HOBHOW U JIOTIOJI- | WHIUBUAYaIbHBIE

HUTEJILHOM JINTE- | TBOPYECKHUE 3a-
- 4 2 paTypsl, BBIIIOJ- JaHus;
HeHue Jabopa- pedepatsr;
TOPHOM paboTHI, OKJIAIBI
2 MOJTOTOBKA K Te-
CTHUPOBAHUIO, 3a-
4yery
2 Knaccuueckasi Mmoaesnb [1-3,7] CamocrosiTenpHOE nmaboparop-
MOJIEKYJIbI U3YYEHUE PEeKO- HbIe paboThI;
MEHIyeMoii oc- IPYIIOBbBIE U

1.1 OcHOBHBIE TOHSTHS. HOBHOM U JOMOJ- | UHAUBUYaJbHbIE

1.2 KoopauHatsl aTOMOB HUTEJILHOM JINTE- | TBOPUYECKHUE 3a-
(s,1ep) MOJIEKYIIBI. paTypbl, BBINOJ- TaHMUS;

1.3 PaBHOBeCHast reOMeT- 6 6 HeHue J1abopa- pedepartsr;
pudeckast KOHQHUTypaIus Mo- — TOPHOI paboTHI, JOKJIaJIbI
JIEKYIIBL. MOJATOTOBKA K Te-

1.4 MexsbsaaepHble pac- CTHUPOBAHUIO, 3a-
CTOSIHHSI, BaJICHTHBIE YTIIBI, yT- 8 qery
JIbI BHYTPEHHETO BpAaIllCHUS.

1.5 OrrankuBaHue 3Jiek-
TPOHHBIX TIAp

1.5.2 Monexkyisl ¢ p-
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CBSI3SMU.

1.6 3aKOHOMEPHOCTH B
reOMETPUUECKOM KOHPUTYpa-
IIUU MOJICKYJI.

1.6.1 3axoHOMEpHOCTH B
PaBHOBECHBIX 3HAYCHHSX JUTHH
CBA3EH.

1.6.2 3aKk0OHOMEPHOCTH B
BaJICHTHBIX yIJIaX.

1.6.3 3axoHOMEpHOCTH B
yriax BHYTPEHHETO BpallleHus,
KOH(OpPMEpBHL.

1.6.4 BayrpeHnnee Bpaiie-
Hue B 1,2-muxyopaTase.

Tema 2. Cummerpusi mo-
JIEKY.JI.

12

[1, 7-8]

nmaboparop-
HbIE PaOOTHI;
IPYIIOBbIE U
WHIUBUYyaJIbHbIE
TBOpUYECKHUE 3a-
JTaHMS;
pedepatsr;
JTOKJIaJIbI;
KOJUIOKBUYM;
KpYIJIBIN
CTOJI;
TUTIOBOM
KOMILJIEKT pa3HO-
YPOBHEBBIX 3a/1a4

Tema 3. DiekTpuyeckue
CBOMCTBA MOJIEKY.I.

3.1 JIumoabHBIC MOMEHTEI
MOJIEKYIL.

3.1.1 DnexTpuueckuit au-
IIOJIBHBI MOMEHT B KJIacCHYE-
CKOU TEOPHH.

[1-3, 9-12]

CaMoCTOSTEIIBbHOE
H3yUYEHUE PEKO-
MEHYEMOM OcC-

HOBHOH U JOIIOJI-

HUTEJIBbHOM JINTE-
paTyphbl, BBIIOJ-
HeHue Jabopa-

nabopaTop-
HbIE PabOTHI;
IpyNIOBBIE U
WH/IMBUyaJIbHBIE
TBOpYECKHE 3a-
JaHUS;

pedeparsr;
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3.1.2 IlonspHbIE U HETIO- TOPHOI paboThI, JIOKJIabl
JISIPHBIE MOJIEKYJbI. JIUmoib- 8 9.1 MOJTrOTOBKA K Te-
HBI MOMEHT U CUMMETPHUSI MO- CTUPOBAHUIO, 3a-
JEKYJI. YeTy
3.1.3 JIumioabHBIN MOMEHT
Y U30MEpHS MOJICKYIL.
3.2 Ilonsipu3yeMocCTh MO-
JIEKYJIBI.
3.3 CBsI3b 2IEKTPUUECKUX
CBOWCTB MOJIEKYJI C MJIEKTPH-
YeCKUMH CBOMCTBAaMU Bellle-
CTBa.
3.3.1 [lonsapuzanus nu-
AIIEKTPUKOB.
3.3.2 [lonapuzanus nu-
ANIEKTPUKA B IEPEMEHHOM I10-
Je.
3.3.3 MonsHas pedpak-
s
6 cemecTp
Tema 4. JJIeKTPOHHO- CamocrosiTenpHOE nmaboparop-
KoJedaTeIbHO- U3Yy4YEHUE PEKO- HbIe paboTHI;
BpalaTejbHble COCTOSIHUS MEH]1yeMOM oc- IPYIIOBbIE U
MOJIEKY.JI. HOBHOM U JIOTOJI- | HHIUBUAYaJIbHbBIE
4.1 DHepreTuyeckue co- HUTEJBHOM JINTE- | TBOPYECKHUE 3a-
CTOSIHMSI IByXaTOMHOM MoJie- paTypbl, BBINOJ- JTaHMS;
KYJIBI. HeHue jJabopa- pedepatsr;
4.2 CraTucTHYECKOE pac- 30 20 TOPHOI paboTHI, TOKJIaJIbl;
MpeAesieHne MOJIEKYII 110 SHEP- [1-6] MOATOTOBKA K Te- KOHTPOJIb-
TETUYECKUM COCTOSIHUSIM 24 CTUPOBAHUIO, HbIe pabOTHI;
4.3 CnexTpanbHble 00na- KOHTPOJIBHOU pa- KOMILIEKT
CTH. oorte, 3aueTy Pa3HOYPOBHEBBIX
4.4 BpamarenabHble COCTO- 3a/a4;
STHUSL MOJIEKYJI. TecT
4.4.1 JIsyxaTOMHas MOJI€e-
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KyJla KaK KECTKHUI poTarop.

4.4.2 HexecTkuil poTaTop.

4.5 KosebaTenpHbIC CO-
CTOSTHUSL.

4.5.1 'apmoHnueckuii oc-
HUAJUTSTOP.

4.5.2 AHrapMOHHYECKUN
OCITUJLIATOP.

4.5.4. BzaumoericTpue
BpalleHu U KOJIeOaHMiA.

4.5.3 KonebarenbHo —
BpalaTeabHbIC IEPEX0IbI B
JIBYXaTOMHOW MOJIEKYJIE.

4.6 CrieKTpoCKOIHS KOM-
OMHALIMOHHOTO PacCEsHUS.

4.6.1 KBaHTOBBIN ITOAXO] K
KP.

4.6.2 BpamarenbHbie
CHEKTPbl KOMOMHALIMOHHOTO
paccesiHUsI TMHEHHBIX MOJIe-
KYIL

4.6.3. KosiebaTenpHbIC
criektpsl KP.

4.7 DNeKTpOHHBIE CIEKTPBI
JIBYXaTOMHBIX MOJIEKYIL.

4.7.1 HTE€HCUBHOCTh
AIIEKTPOHHO-KOJIe0aTeIbHBIX
CHeKTpoB: npuHIun Opanka-
Konnona.

Bcero gacos:

50

50

59.3
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PeliTUHI — IJIaH JHCHUTIIITHHBI

b1.0.19 Crpoenue BemecTBa

[Tpunoxenne Ne 2

HanpasieHue/cnenuanbHocTh 04.05.01. dynaamMeHTanbHas U NPUKIATHAS XUMUS

Kypc 3, cemecTp 5

bann za Yucno
Bunpl yueOHO# AESITENBHOCTH CTYICHTOB KOHKpPETHOE 3a/aHuii 3a Bas
3a/laHne ceMecTp
MunumanbHbiil | MakcumanbHbIN
Monyins 1
Texymuii KOHTPOIb
1. TloaroroBka mpe3eHTaIuH MO TeMe pas-
Jieia ¥ BBICTYIICHUE C HEl Ha MPaKTH- 5,0 1 0 5,00
KyMe / yqacTie B paboTe Kpyrioro crojia
2. BemonHeHue nabopaTopHBIX padboT 5,00 2 0 10,00
Py6eskHbIi KOHTPOJIb
1. KosnmokBuym Ne 1 (1o mpakTHke) 10,00 1 0 5,00
Monyns 2
Tekymii KOHTPOJIb
1. Pemrenue THIIOBBIX 3a1a4 1,00 5 0 5,00
2. }I’;THLII/I OMpoC Ha Ja00PaTOPHBIX 3aHITH- 5,00 4 0 20,00
3. BeicTymnenue ¢ goxnagoM 5,00 1 0 5,00
4. £££222;§H2 WHIUBHyallbHbIE TBOpYE- 5,00 1 0 5,00
Py6esxHbIi KOHTPOJIb
1. KomnokBuym Ne 2 10,00 1 0 10,00
3. Tecr 30 1 30,00
IocemaemocTs
1. IToceleHue NEKIIUOHHBIX 3aHATHI -6,00
2. [NocenieHne NpaKTUYECKUX (CEMHHAPCKHX, T1a00PaTOPHBIX) 3aHATHIA -10,00
Hroro 100
oompuTeabHbIe 6aNIbI
VYuacTtue B oMMIIAagax 1,00 0 1,00
VY4actue B KOHpEPEHIUIX 2,00 0 2,00
[TyOnuKaius Te3UCOB 3,00 0 3,00
[My6nukanus crareit 4,00 0 4,00
Hroro 10
HTOroBbIii KOHTPOIb
3auer 60 100

b1.0.19 Crpoenue BemiecTa

HampasiieHue/crienuanbHOCTh 04.05.01. dyHaaMeHTanpHas U MPUKIATHAS XUMUS

Kypc 3, cemectp 6
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Bbann 3a Uucno
Bunpl yueOHOI AESTENBHOCTH CTYICHTOB KOHKpPETHOE 3aJJaHuH 32 bamner
3a/laHne ceMecTp
MunumaneHbpld | MakcuManbHBIH
Monyns 1
Texymuii KOHTPOIb
4. TloaroroBka mpe3eHTANUH IO TEME pa3-
Jieia ¥ BRICTYIUICHUE C HEH Ha TPaKTH- 5,0 1 0 5,00
KyMe / ygacTue B paboTe Kpyriioro croja
5. z;::)l({HI/I Ompoc Ha Ja0OpaTOPHBIX 3aHs- 5,00 5 0 10,00
Py6eskHbIN KOHTPOJIB
1. KonmokBuym Ne 3 (1o mpakTHke) 10,00 1 0 10,00
Monynb 2
Texymuii KOHTPOIb
5. Pemenue THIOBBIX 3a1a4 1,00 5 0 5,00
6. BrmoxHeHue 1abopaTopHBIX padboT 5,00 4 0 20,00
7. BsicTymiueHue ¢ J0KIIaI0M 5,00 1 0 5,00
8. gfgggl;}ls:}lfnz UHIUBHYaJIbHBIE TBOPYE- 5,00 1 0 5,00
Py0eskHbII KOHTPOJIbL
1. KommokBuym Ne4 20,00 1 0 20,00
6. KomrokBuym Ne 5 20,00 1 20,00
IHocemaemocTs
1. IToceleHue JEKIIUOHHBIX 3aHATHI -6,00
2. [NocenieHre NpakTUYECKUX (CEMUHAPCKHX, 1a00PaTOPHBIX) 3aHATHI -10,00
Hroro 100
oompureabHbIe 6ANIbI
VYuacTtue B oMMIIAagax 1,00 0 1,00
VYuactue B KOHpEPEHIUIX 2,00 0 2,00
[TyOnukanus Te3UCoB 3,00 0 3,00
[Ty6nukanus crareit 4,00 0 4,00
Hroro 10
HTOroBbIii KOHTPOJIb
3auer 60 100
[MuceMeHHast KOHTpOJNIbHAsSL paboTa (Io Tpak- He 3aure-
THKe) o 3a4TEHO
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