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Cnucok AOKYMEHTOB U MAaT€pUajIoB

1. TIlepedeHb IUIAHUPYEMBIX PE3YyIHTATOB OOYUYEHUS IO TUCIUILINHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B 00pa30BaTeIbHON MPOrpaMMe MHIUKATOPAMU JOCTHKEHHUS KOMIIe-
TEHIIUMN

2. llenp u MeCTO IUCUUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMBI

3. Copepxanue paboueil mporpaMmsbl (00bEM AUCHUIUIMHBI, TUIIBI U BUbI y4eOHBIX 3a-
HATHHA, Y9€OHO-METOINYECKOe 00€CIIeUeHNE CaMOCTOSTEIHHON pabOThl 00YJAFOIIIMXCSI)

4. ®oHJ OLIEHOYHBIX CPEJICTB MO AUCIUIIINHE

4.1. TlepeueHb KOMIIETEHIMI M WHIUKATOPOB JOCTHXKEHUS KOMIETEHIIMHA C yKazaHUEM
COOTHECEHHBIX C HUMH 3aIlJIAHUPOBAHHBIX PE3yJIbTAaTOB 00ydeHUs 1Mo auciuruiae. Onu-
CaHHe KPUTEPHEB U LIKal OLEHUBAHUS PE3y/IbTaTOB O0yUEHUs MO JUCIHUILINHE.

4.2. TurnoBble KOHTPOJILHBIC 33/IaHUS WU UHBIC MaTepUaibl, HEOOXOIUMBIC IS OIECHU-
BaHUA PE3yJIbTaTOB O0Y4YEHHUS MO TUCIUILINHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pa-
30BaTEIBHON MPOrpaMMe UHIUKATOPaMHU JOCTHIKCHUSI KOMIIETCHIMI. MeToauyeckue mare-
pHUaNbl, OMpPENENAIOINNe MPOUEAYPhl OLIEHWBAHUSA PE3yIbTAaTOB OOYyYEHHS MO JUCIH-
TIJTUHE.

4.3, PedTUHT-IUIaH JUCHUAIUIMHEI

5. YuebHO-MeTOaMYECKOE M HHPOPMAITMOHHOE 00CCIICUCHUE TUCITUTUTHHBI

5.1. IlepeyeHb OCHOBHOI U JOMOJIHUTEIHHOU Y4eOHOI JUTEepaTyphl, HEOOXOAUMOM I
OCBOCHUSI JIUCIIUTLITMHBI

5.2. Ilepeyenn pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHeT» U
MIPOrPaMMHOTO 00€CIIeUeHUs, HEOOXOIUMBIX JIJISI OCBOCHHS JUCIUILTUHBI, BKITIOYAsl MPO-
(deccuoHanbHbIe 0a3bl JAHHBIX U HH()OPMALIMOHHBIE CIIPABOYHBIE CHCTEMBbI

6. MarepuanbHO-TeXHUYECKass 0aza, HeoOXoauMas JJisi OCYIIECTBICHUST 00pa30BaTEIIb-
HOTO MpoIiecca Mo TUCIUTUINHE
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1. IlepeyeHb UIAHHUPYEMBIX Pe3yIbTATOB 00y4eHHsI N0 JMCHHUIIJIMHE, COOTHECEHHBIX € yCTa-
HOBJICHHBIMH B 00pa30BaTe/IbHOM PpOrpaMMe HHANKATOPAMH JOCTHKEHUS] KOMIIETEeH-

110707

[To uToram OCBOEHMS TUCHUUILIMHBI OOYUYAIOIIMICS JTOJDKEH JOCTUYb CIEAYIOIIUX PE3yIbTaToB

oOyueHus:

Kareropus (rpynmna) xom-
neTeHui
(npu Hammuun OIIK)

®dopmupyemasi Komie-
TeHUMs (C yKazaHueM
Ko0/1a)

KO)] 1 HAMMCHOBAHHUEC UHAU-
KaTopa JOCTHKECHUA KOMIIE-
TCHIHHA

Pe3yabTaThl 00y4eHus Mo AuC-
HUILTHHE

ObmienpoeccrnoHaTbHBIE
HaBBIKH

OIIK-3 Cnoocoben
[PUMEHATh pacyer-
HO-TEOPETUYCCKUE

OIIK-3.1. IlpumeHseT Teo-
pETHYECKHEe M TOIYdMIHpPH-
YecKHe MOJENH IpH pere-

3HaTh: OCHOBHBIC NPHEMBI pa-
0OTBI €O CHEUUAIN3UPOBAH-
HBIM IIpOrpaMMHBEIM obecre-

HUM 3aJad  XWUMHYECKOH | YeHHWEM IpH NPOBEICHHH TEO-
METOABL I U3YYC- | gampapnenHocTH PETHYECKUX pPacyeToB U obpa-
HHUI CBOUCTB Be- 00TKE  9KCIEPUMEHTAIBHBIX
IIECTB M IPOIIECCOB JQHHBIX
C UX yYacTHEM, HUC- YMeTh: IPUMEHSTDH CIIeIHaIN-
3MPOBaHHOE POrpaMMHOE
IoJIb3yd COBPCMCH-
obecrieueHne Npyu MPOBEICHUH
HOC  IpOrpaMMHOC TEOPETHYECKUX PACuETOB M
obecneucHre U Oa3bl 00paboTKke  HKCIEepPUMEHTAIIb-
JTAHHBIX Tpodeccu- HBIX JaHHbIX
oHalBHOro  Hazma- | OUK-3.2. HUcnonp3yer | 3HaTh: OCHOBHBIE NPUEMBI pa-
- CTaHOapTHOE MPOrpaMMHOE | OOTHl €O  CIICIHAM3HPOBAH-

obecrneueHHe npyu peHICHUU
3a1a4 XAMHYICCKOMN HalpaB-
JICHHOCTHU

HBIM TpPOTpaMMHBIM oOecrie-
YEHHEM IIpH NPOBEICHUU TEO-
PETHUECKHUX PacueToB M oOpa-
00TKE  SKCHEPHMEHTAIBHBIX
JIAaHHBIX

Bnaners: HaBbIKaMu NpUMeEHe-
HUSL  CHEUHATU3UPOBAHHOTO
MIPOrPaMMHOTO O0eCTIeUeHUS U
6a3 MmaHHBIX TPH PEIICHHH
3a1aq npodeccrnoHaNbHOH
cepsl IeSITeNbHOCTH

2. Heap U MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOIl MPOrpaMMsl

Juctumnnuna «CTpoeHne BelecTBay OTHOCUTCA K o0s3arenpHoi yactu OI1.

JucnunnuHa uzydaercst Ha 3 Kypce B 5 u 6 cemecTpax.

[enb ocBOeHMS JaHHOW AMCUMILINHBI 3aKiItoyaeTcst B popMupoBaHUM 0a30BbIX 3HAHUU B 00-
JaCTu CTPOCHUA OPraHUYCCKHX, HCOPTaHNMYCCKUX, a4 TAKKC KOOPAWHAIMOHHBIX COCI[I/IHGHI/IfI, pacumu-
peHus 00IIero HayYHOTo KPyro3opa CrenuaIiucToB B 00JacTi o0IIe U aHATUTUYECKON XUMHHU, 3HA-
KOMCTBa ¢ 0a30BBIMU TCOPCTUYCCKMMU TIpUHIHUIIAMU MCTOI0B I/I)ICHTI/I(bI/IKaIII/II/I N YCTAHOBJICHUA
CTPOEHHS OPTAaHUYECKUX U HEOPTAaHHMUECKUX COSAMHEHHN. 3a1auul u3ydeHus: JUCIUILTUHBI «CTpoeHue
BellecTBa»: 1) yCBOEHHE OCHOBHBIX MOHSTHNA TEOPUU CTPOECHMSI MOJEKYJI M KOHJIEHCUPOBAHHOTO Be-
IIECTBA; 2) U3YYCHHE OCHOBHBIX METOJIOB CIIEKTPOCKOIHH.

Jlyi1 ocBOEHUS TUCUUIUIMHBI HEOOXOIMMbI KOMIETEHIIMH, CPOPMUPOBAHHBIE B paMKax H3y4e-
HUS CIeNYIOMUX JUCIUIUIH: «Oomas xumusy, «Heopranndeckas xumus», «OpraHuueckas XuMus»,
«Dwusuka (paznensr «OnTrukay, «ATOMHAS | siepHas Qu3nukan)».

3. Conep:xanue padoyeid mporpamMmbl (00beM TUCHUILINHBI, THIIBI M BHIbI Y4€OHBIX 3aH -
THH, y4e0HO-MeToAHYeCKoe obecredeHue CaMOCTOATEIbHOM PadoThl 00y4YaIOINXCs)

Coneprxanue paboueii mporpammsl npenctasieHo B [Ipunoxennn Ne 1.



4. DoHJ OLIEHOYHBIX CPECTB MO ANCHUILIHHE
4.1. IlepeyeHb KOMIIETEHI[HIT U MHAUKATOPOB JIOCTHKEHUSI KOMIETEHIMH ¢ YKa3aHUEM CO-
OTHECEHHBIX ¢ HUMU 3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00y4eHHUs MO AMcUMILIuHe. Onucanue
KpHUTepHeB U LIKAJ OlleHUBAHHUS Pe3y/JIbTATOB 00y4eHHUs 10 AU CUHUIINHE.

Kon n dopmymuposka kommerenun OIK-3 CrnocobeH NMPUMEHSTh PacdeTHO-TEOPETUUICCKUE METOJIBI
JUTSL U3yUYCHUSI CBOMCTB BEIIECTB U MPOIECCOB C UX yYaCTHEM, UCIIOJb3Ys COBPEMEHHOE MporpaMMHoOe obecrie-
yeHHe U 0a3bl TaHHBIX MPO(EeCCHOHATHLHOTO Ha3HAYCHUS.

Koa n nanme-
HOBaHHe HHAHKA-
TOpa AOCTUKEHUSI

Pe3yabTaThl 00y-
YeHHs Mo AUCIH-
NJIMHe

Kputepuu orieHnBaHus pe3yabTaToB 00ydeHUs

«He3aureHo» «3auTeHo»
KOMIIeTeHIMH
OIIK-3.1. Tlpu- 3HaTh: OCHOBHBIE 3HaeT OTAEIbHBIE MPH- 3HaeT OCHOBHBIE TPHUEMBI
MEHsSIET TeopeTHde- | MpueMbl paboThl Cco | eMbl paboTel ¢ Hauboieel pabOTHl €O CHELUATU3UPOBAH-
CKME M MOJIYIMIU- | CHCIHMATU3UPOBAHHBIM | HOMYJSIPHBIMH  CIIELMANN- HBIMH HpPOTrpaMMaMHM, HCIIOJIb-
pUUYECKHE  MOJENU | MPOrpaMMHBIM  00€c- | 3MpOBAaHHBIMHM IIPOrpaMMa-| 3yeMbIMH B XUMHH, MaTE€PUAIIO-
NPy PEUNICHUU 3a7ay | IeYeHUEM IIPH TPOBE- | MU, UCIOJIb3YEeMbIMA B XH- BEICHHUH U CMEXKHBIX C HHUMH
XUMUYECKOi JNEHUU TEOPETUYECKUX | MUM U MaTepHaJOBEACHUH, OOJACTSX 3HAHUS
HalpaBJICHHOCTH pacueToB U 00pabOTKe | HO 3aTpPyAHSETCS B MX pea-
9KCIIEPUMEHTAITBHBIX TU3aIHAN
JTAHHBIX
YMers: npume- YMeeT HCIoiab30BaTh YMeeT uCnosib30BaTh CIie-
HATh  CIELUAIU3UPO- | OTAETbHbIE (PYHKIMH He- | IMaIU3UPOBAHHOE IPOrpaMM-
BaHHOE MPOTPaMMHOE | KOTOPHIX CHEHHAIN3UPO- | Hoe obecrieueHue AJsl MpoBeie-
oOecriedeHre TpU NpO- | BAHHBIX MPOTPaMM Uil | HUSL TEOPETHUECKUX PACUETOB M
BEJIEHUN  TeopeTHye- | 00paboOTKM  JKCIEPUMEH- | 00pabOTKH  IKCIEPUMEHTAIb-
CKUX PacdeToB M 00pa- | TaJlbHBIX TaHHBIX HBIX JaHHBIX MIPU pEIICHUU 3a-
00TKe 9KCTIEpUMEH- nad npodeccroHanbHON ceph
TaJbHBIX TAHHBIX JIeSITETIbHOCTH
OIIK-3.2. Uc- 3HaTb: OCHOBHBIE 3HaeT OTAEIbHBIE MPH- 3HAaeT OCHOBHBIE IPHEMBI
MOJIb3YeT CTaHAapT- | MPUEMbl pabOTBhl €O | eMbl pabOThI ¢ HaubOosiee paboThl CO CHEIHMATU3UPOBAH-
HOE€  TPOrpaMMHOE | CHEIHATU3UPOBAHHBIM | TIOMYJSIPHBIME  CIIELIMANIM- HBIMH TPOTPaMMaMHM, HCIIONb-
o0ecriedeHne TP | IPOTpaMMHBIM  00ec- | 3MPOBaHHBIMU [IPOTPaMMa-| 3yeMbIMH B XMMHHU, MaTepHao-

pelieHun 3a7a4y Xu-
MHUYECKON  Halpas-
JIEHHOCTH

MeYeHreM IpH IpoBe-
JCHUN TEOPETUYECKUX
pacdeToB U 00pabOTKe
IKCTIEPUMEHTAIBHBIX
JTAHHBIX

MU, UCIIOJIB3YEMBIMU B XU-|
MHUU U MaTCpHUAIIOBCACHHNU,
HO 3aTpyAHSACTCA B UX PCa-
JIN3alnn

BCACHUU U CMCXKHBIX C HHMHU
00JIacTIX 3HAHUSA

Bnaners: HaBhIKa-
MU TIPUMCHEHHS CIie-
[HATU3UPOBAHHOTO
nporpaMMHoOro  obec-
neveHust U 0a3 JTaHHBIX
MpU  pelieHUH 3a1ad
npodeccuoHaIbHON
cdepbl 1eATeIbHOCTH

Brnageer cmocobHo-
CTBIO HCIIOJIB30BATh CIIE-
HUATU3UPOBAHHOE  TIPO-
rpaMMHOe  obecriedeHue
TOJILKO TIPH  HEMOCpe/-
CTBEHHOM YYacTUU CIICIIU-
ajucTa 0Oosiee  BBICOKOH
KBaJIM(DUKAIAN

Brnageer CITOCOOHOCTRIO
CaMOCTOSATENLHO HCIIOJIb30BaTh
CIIeUaIN3UpPOBAHHbBIE 0a3el
JIAaHHBIX W CIEHHAIbHOE MPO-
rpaMMHOE oOOecrieyeHne st
MOWCKa HEOOXOJIUMOW HAy4dHO-
TEXHUYECKOU WHPOPMAITIH,
MPOBEJICHNsI pacyeToB, oOpa-
00TKH AKCMEPUMEHTATLHBIX
JIAHHBIX, MOJTOTOBKH HAayYHBIX
yOJIMKaIMi U JOKJIaJI0B




4.2. TunoBble KOHTPOJILHBIE 32aHUSI WJIM HHbIE MATEPUATbI, HE00X0IUMbIe JJIsl OLleHHBAHUS
pe3yJbTaToB 00yUeHHsl 0 JUCHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa3oBaTelib-
HOii mporpaMMe HHAUKATOPAMH J0CTHKeHUsI KoMIeTeHIHii. MeToauyecKue MaTepuabl,
onpeaejisionye Npoueaypbl OeHNBAHUS Pe3yJbTATOB 00y4eHHs 10 JUCHHUILINHE.

KOHIlHaﬂMeHOBaHﬂeHHHHKaTOpaHOCTH-
JKCHHUSI KOMIICTCHIIMHU

Pe3yabTaThl 00y4eHHs 110 AUCUMILIMHE

OueHouyHble Cpel-

CTBa

OIIK-3.1. IIpumeHseT TeOpeTHIECKUE U
HOJTYIMITUPHYECKHE MOJETH IIPH PELICHUU
3a7a4 XMMUYECKOI HalpaBlIeHHOCTH

3HaTh: OCHOBHBIC NPHEMBI PabOTHI CO
CTEHATU3UPOBAHHBIM TIPOrPAMMHBIM 00ec-
MIEYCHUEM TIPH TPOBEACHUH TEOPETHYECKUX
pacueToB U 00pabOTKEe IKCIEPUMEHTAIBHBIX
JAHHBIX

YMeTh: NPUMEHSTh CIENUAIU3UPOBaH-
HOE IporpaMMHOE oOeclieueHHe IpH IpoBe-
JICHUM TEOPETUUECKHX PacueToB M oOpaboT-
K€ 9KCIIEPUMEHTAIBHBIX JaHHBIX

OIIK-3.2. Hcnonb3yer cTaHAapTHOE
MIPOTrpaMMHOE O00ECHEedYCHHE TPH  PEIICHUH
3a7a4 XMMHYECKOI HalpaBICHHOCTH

3HaTh: OCHOBHBIC MPHEMBI PabOTHI CO
CIICLMATM3UPOBAHHBIM MIPOrPaMMHBIM 0Gec-
[EYCHUECM IIPU IPOBEACHUH TEOPETUYCCKHX
pacueToB u 00paboOTKe IKCICPUMEHTATIbHBIX
JaHHBIX

Braners: HaBBIKAMH [PHMCHCHHS CIie-
[MAJIM3UPOBAHHOTO MPOrPaMMHOr0 obecre-
YCHHUA U 633 JaHHBIX TIpU PCIICHUU 3aaaq
npodecCHOHANBLHOM cepbl IeSTEIbHOCTH

nabopaTopHeIe pa-

OOTHI;
IPYIIOBBIC U WH-
JUBUyaTbHBIC
TBOpPUYECKHUE 3a/a-
HUS,;
pedeparsr;
JOKJIaIbL;
KOHTPOJIbHBIE pa-
OOTHI;
KOMIUIEKT pa3Ho-

YPOBHEBLBIX 3aJ1a4;

KOJUIOKBUYM;
KPYIVIBIHA CTOJI;
TECT

Tembl IpynmnoBbIX U/ nin HHAUBUAYAJIBHBIX TBOPYECCKUX 3allaHl/Il7[/l'[pOCKTOB

1. 3akoHOMEpHOCTHM B TeOMETpUYECKOW KOH(UTyparuu MOJeKyd. J[MuHbI CB3eld W BaJeHTHbIE

YTJIBI.

[Tonsspn3yeMoCTb MOJIEKYJIbI.

CrnekTpanbHble 001aCTH.

© o0 N o g bk~ DN

[EEN
o

. HOHHpHSyeMOCTB MOJICKYIJIBI.

B
N

. OtTankuBanue OJICKTPOHHBIX I1ap.

[
B~ W

. Honﬂpmaum{ JAUDJICKTPHUKOB.

I[HHOJ'IBHHIZ MOMCHT U U30MCPpHA MOJICKYIIL.

DNEKTPOHHBIE CIIEKTPBI JBYXaTOMHBIX MOJIEKY.

3aKOHOMEPHOCTH B yIJIaX BHYTPEHHETO BpalleHUs, KOHPOPMEpHI.
PaBHOBecHas reomeTpruueckas KOHQUTypalusi MOJIEKYJIbI.
KonebaTenbHble cIeKTpbl KOMOMHAIIMOHHOTO PaCCEesTHUSI.

SHCpFeTI/I“ICCKI/Ie COCTOAHHUA HByxaTOMHOﬁ MOJICKYJIBL.

. Cratuctuueckoe pacnpeaciiCHuC MOJICKYII IO SHECPTCTUICCKHUM COCTOAHUAM.

15. PaBHOBecHas reoMeTprudecKas KOHPUTypaIHsi MOJICKYJIBL.

. IHTeHCUBHOCTH JIEKTPOHHO-KOJIE0ATENBHBIX CIIEKTPOB, puHIMT Ppanka-KoHgoHa.

16. INonsipHBIEC M HETIONSIPHBIE MOJIEKYJIbI. JIUTIOIBHBII MOMEHT i CHMMETPHSI MOJIEKYJ.



17. KoopauHaThkl aTOMOB (SI7IEp) MOJICKYJIBI.

18. Tlonspuzanusi TUAIEKTPUKOB.

19. AHrapMOHHMYECKHI OCIMILIATOP.

20. Buyrpennee Bpamienue B 1,2-auxiopaTaHe.

21. DNEKTPUYECKUIA TUTIONBHBIA MOMEHT B KJIACCHUECKOU TEOPHH.

22. CriekTpockomnus komOouHarmonHoro paccessuus (KP). KBantossiii mogaxon k KP.
23. Ionsipusanus AUAIEKTPUKA B IEPEMEHHOM T10s1e. MonbHas pedpaxius.

24. CuMMeTpust MOJIEKYIL.

25. B3aumoieiicTBIE BpallleHUI 1 KOJICOAHUH.

26. Knmaccuueckast Mmojennb MoseKysibl. OCHOBHbIE MOHSTHS.

27. JIsyxaroMHasi MOJICKYJia KaK KECTKUH pOTaTop.

28. BpamarenbHbIe CIIEKTPhI KOMOMHAIIMOHHOTO PACCESIHHS IMHEHHBIX MOJICKYJI.
29. DHepreTHYecKrUe COCTOSTHUS IBYXaTOMHOM MOJIEKYJIBI.

30. 'apMOHUYECKHI OCITUILIATOP.

31. MexbsaepHbIe PaCCTOSHUS, BAICHTHBIC YTJIbI, YIIIbl BHYTPEHHETO BPALICHHUS.
32. KonebarenbHO-BpaniaTeIbHbIC IEPEXO/IbI B IBYXaTOMHON MOJICKYJIC.

Kpurepun onenku (B 6a/u1ax) ayIuTOPHO# U ioMalIHel padoThl

- 0 GaJII0B BBICTABIIAETCS CTYJIEHTY, €CIIM . CTYIEHT HEe UMEET IpeCTaBIeHus: 00 00CyX1aeMOM BO-
poce;

- 1 Gayu1 BBICTABIIICTCS CTYICHTY, €CIIU CTYACHT UMeeT (hparMeHTapHbIE TPECTaBIIeHUs 00 00CyKa-
€MOM BOIIPOCE;

- 2 GaJu1a BBICTABJISIETCS CTY/ICHTY, €CIIM CTYJICHT UMEET HENOJIHbIE MPeICTaBIeH s 00 00CykaaeMoM
BOIIPOCE;

- 3 Oajia BBICTABIISIETCS CTYAECHTY, €CJIU CTYAEHT UMeeT COPMUPOBAHHBIE, HO COZiepKalllue Cylie-
CTBEHHbIE TPOOEIBI MpeACTaBIeHUs 00 00CYXJaeMOM BOIIPOCE;

- 4 GaJ1a BBICTABIISIETCS CTY/ICHTY, €CIIM CTYJICHT UMeeT c(hOPMHUPOBAHHBIE, HO COJEpKAIIIE OT/IENIb-
HbIE MTPOOEIIBI MpeCcTaBIeHus: 00 00CyKIaeMOM BOIIPOCE;

- 5 0aJI0B BBICTABIISIETCS CTYACHTY, €CJIU CTYACHT UMEET CPOPMUPOBAHHBIE CUCTEMATHUECKUE MIPEI-
CTaBJIeHHs 00 00CyX/1aeMOM BOIIpOCE.

JlabopaTopHble 3aHATHS 10 KypCY
«CTpoeHue BemecTBa

JlabopaTopHoe 3ansitne 1. OCHOBBI KJIACCHYECKOH TEOPHH XHMMHYECKOI0 CTPOCHUS

OCHOBHBIE TTOJIOKEHUS KIACCUYECKON TEOPUN XUMHUYECKOIO CTPOEHUs. MONEKYIISIpHBIE MO -
JIKX PA3JIMYHOIO YPOBHA B COBpeMeHHOﬁ TCOPHUU XUMUUCCKOTI0 CTPOCHUA.

Bennuunsl, onpeaensionye reoMeTpUIecKyro KOH(PUTypalnio MOJIEKYIIbl: MEXbsJIepHbIE pac-
CTOSIHMSI, BJIGHTHBIE YTJIbI, IBYI'paHHbIE U TOPCUOHHBbIE yribl. BHyTpeHnHee Bpamenue. Kondopma-
1 MoJiekys. PaBHoBecHbIe KoH(puUrypanuu mMonekyn. CTpykrypHas uzomepus. OnTH4eckrue u3ome-
pHI.

JlabopaTopHoe 3ansitue 2. CHMMeTPHS MOJIEKY.JI

DNeMeHTHl U ONepaliid CUMMETPHUH SIIEPHOM KOHPUTypaluu MOJIEKYJbl. TouedHble TPYMIIbI
cummetpun. [loHATHE O IpenCcTaBICHUX IPYNI U XapaKTepax MpeICcTaBICHHUH.



JlabopaTopHoe 3aHsiTHe 3. JJIeKTPHYECKHE CBOMCTBA MOJIEKYJI

ITocTosiHHOE M MEpEMEHHOE BHELIHEE MIEKTPUUECKOE MoJie. JIUIOIbHBII MOMEHT U MOJIAPU3Y-
CMOCTb MOJICKYII. CBs13b SJICKTPHUICCKUX CBOMCTB MOJICKYJI C SJICKTPUUICCKUMU CBOMCTBaMH BCIICCTBA.
MosbHas nonsipu3anus 1 MojibHast pepakius.

JlaGoparopHoe 3ansiTHE 4. DJIEKTPOHHO-KO0J1e0aTeJIbHO-BpallaTeJIbHbIe COCTOSIHUS MO-
JIEKY.JI.

CratucTtrydeckoe pacnpeielieHue MOJIEKYII [0 SHEPTeTUYECKUM COCTOSTHUSIM.

BpameHI/Ie MOJICKYJI KaK IeJIoro. Paznmunbie THIIBD MOJICKYJIAPHBIX BOJTYKOB.

JlaGopaTopHoe 3ansTue 5. Kojie6aTe/bHbIE CIEKTPbI MOJIEKY.I.

Konebanus mosnekyn. [IpubmmxeHne rapMOHHYECKOTO M aHTAPMOHUYECKOTO OCIMIUIATOPA.
BsaumoneiicTBue Bpamienuii 1 kosnebanuii. HopmasnbHble KoslebaHus1, 4aCTOThl HOPMAJIbHBIX KoseOa-
HUI ¥ YaCTOTHI OCHOBHBIX KOJICOATEIbHBIX ITEPEXO0/I0B.

JlabopaTopHoe 3aHsiTHE 6. CIEKTPOCKONUA KOMOMHAIMOHHOIO PACCeSTHHS.

MuxposonHoBbie, UK- n KP- ciektpsr Moniekyn, BeposTHOCTH mepexo0B U MpaBuia 0Toopa
IIpU [IEPEX0/1ax MEXKY Pa3IMYHbIMU KBAHTOBBIMU COCTOSTHUSAMH MOJIEKYJI. CBSI3b CIIEKTPOB MOJIEKYJ
¢ ux crpoenneM. OnpeneneHne CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJT U3 CIIEKTPOCKOIMMYECKUX JIaH-
HBIX.

Kpurepun ouenku J1abopaTopHbIX padboT

«5 GannoB»: 3ajaHue 10 paboTe BBIIOJHEHO B OJHOM 00beme. CTyeHT TOUHO OTBETHUJI Ha KOH-
TPOJIBHBIE BOIPOCHI, CBOOOAHO OPHUEHTUPYETCS B MPEIUIOKEHHOM PEIICHHH, MOXKET ero MoAu(puIu-
poBaTh MPU U3MEHEHUH yCI0BHA 3a7aul. OTUeT BBIIIOJHEH aKKypaTHO U B COOTBETCTBUU C IPEbsIB-
JsieMBbIMU TPEOOBaHUSIMHU.

«4 6amnax»: 3aganue 1Mo paboTe BBHIMOIHEHO B MOJHOM oO0beMe. CTYIEHT OTBETUII Ha TeOpeTHuyde-
CKHE€ BOMPOCHI, MCTIBIThIBAs HeOonbllne 3aTpyAHeHus. KauecTBo oopmiieHus otueta K padbore He
HOJHOCTBIO COOTBETCTBYET TPEOOBAHUSM.

«3 6amna»: CTyAeHT NpaBUIbHO BBIOJHWI 3a/1aHue K padore. CocTaBUII OTYET B yCTAHOBJIEHHOM
dopme, npeacTaBUIl pelIeHus: OOJBIINHCTBA 33aHUM, TPETYCMOTPEHHBIX B padoTte. CTyJeHT He Mo-
KET MOJHOCTHIO0 O0BSCHUTH MOJTYYEHHBIE PE3YIbTATHI.

«26annay: CTyAeHT HenpaBWIbHO BbIMOMHUI OT 70% 10 50% 3amganuit paboTel U HE MOXKET 00b-
SCHUTb NIOJTyYEHHBIE PE3YJIbTaT.

«1 6amm»: CTyAeHT HenpaBWJIBHO BBINOIHMI cBbiIe 70% 3amaHuii pabOThl U HE MOXKET 00bsC-
HUTH MOJTYYEHHbIE PE3yNbTar.

«0 6annoB» CTyIeHT He BBIOJHWII BCE 33aHUsl Pa0OTHI U HE MOXKET OOBSICHUTH MOIy4YeHHBIE pe-
3yJIbTaT

KoMmuiekT TecToB
1. VkaxuTe BepHOE HEPABEHCTBO:

A) "E. >> E, >> E; B) Ee > E, > E,
b) Ey >> E. >> E; r) Ee.<E,>>E;
2. VYxaxwure NpaBWIbHYIO (HOpMYIY, UCIOIB3YEMYIO JUIS pacyeTa MOJIHOW YHEPTUU B KBAHTOBOM
MEXAaHUKE
A) E=E.+E, +E B) E = E, + E;



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

A) ‘Ee = 10° +10° Jiox/Mos B) Ee = 10% <107 Ix/Monb
b) E. = 10* =10° JIx/MOITb r) Ee = 10° =108 kJ>x/Monb

4. BribepuTte BepHOE HEPABEHCTBO:

A) "0 >> 0Xe > 0 B) e < WeXe < 0
B) 0e << 0eXe > 0 I) 0 >> MeXe < 0

5. VYkaxure NpaBUIIbHOE 3HAYEHHE SHEPTUHU IIPU NIEPEXOJIE JBYXATOMHOIN MOJIEKYJIbI MEXIY pa3-
PELICHHBIMH [TPaBUIAMH 0TOOpa KOJIe0aTeIbHBIMU YPOBHIMHU:

A) *EV =10* JIx/MOITB B) Ey = 10° JIx/MoIb
B) E, = 10° Jix/Moib r) E,= 107 JIx/Moib

6. Ykaxure IMpaBUJIbHOC 3HAYCHUC DHCPI'UH IIPH IICPEXOC Z[ByxaTOMHOﬁ MOJICKYJIBI MCXKY pa3-
PCUICHHBIMU IIpaBUJIaMU 0T6opa BpalaTCJIbHbIMH YPOBHAMMU:

A) "E; ~ 10% J/monb B) E; = 10% kxan/moub
b)E;~ 102 kJ>K/MONb r) E;= 10? kan/mMoJb
7. BpiOepute nMpaBUIbLHBIN OTBET:

A)” K&XKI0€ IEKTPOHHOE COCTOSHHE JBYXaTOMHON MOJIEKYJIbl IMEET CBOU HA0Op CXO.IsI-
HIUXCs KOJIEOATEIbHBIX U PACXOIAIINXCS BPAIIATEIBHBIX COCTOSHU;

b) xaxmoe 31eKTpOHHOE CTPOEHUE JBYXaTOMHON MOJIEKYJbl UMEET CBOM HabOp pacxojs-
HIUXCsI KOJIEOATEeNIbHBIX U BPAMIATESIIbHBIX COCTOSHUIA;

B) kaxxnoe 371eKTpOHHOE COCTOSIHHUE JBYXAaTOMHOW MOIIEKYJIBI UMEET CBOW HaOOp CXOMs-
HIUXCS KOJIEOATEIbHBIX U BpAIaTeIbHBIX COCTOSTHUN;

I') xaxxioe >NMEeKTPOHHOE COCTOSHUE JBYXAaTOMHOM MOIIEKYNBI UMEET CBOI Habop pacxo-
JSIUIXCS KOJIe0aTebHBIX U CXOAIIMXCS BPAIIaTeIbHBIX COCTOSTHUN

8. BriOepure BepHOE COOTHOIICHME Ul pacyeTa 4acTOThl KOJeOaHUI JABYXaTOMHOM MOJIEKYIIBI

b

A%
1
A) v = = B) v =2m
A
B v Dv="
A c

9. BriOepuTe BEpHOE COOTHOIICHHE IS TIepecdeTa MEeX/Iy BOJTHOBOTO YHCJIA V B 9aCTOTY KOJIe-
OaHui Vv’ 7151 ABYXaTOMHOM MOJIEKYJIbI

A%

A)*v’:cv B)v'zf

B)v = Nv=""

v 27

10. YkaxuTe npaBuiibHYI0 (HOpMyITy JJIs pacyeTa TepMa JByXaTOMHON MOJIEKYJIbI:



* E E
B) 6=
hc hc A

h h
B)gzi 1“)8=°7x
A E

11. Vxaxure mpaBWIbHYIO (OpPMYIy IJsl pacueTa MOMEHTAa WHEpPIUH JIBYXaTOMHOW MOJIEKYJIbI

L]

A) = MOJEKYISPH @i Macca , ® MONGKYWSpH — asi macca roz

MOICKyWIPH @i Macca , + MOJNeKYISpH — as macca
* MOIGKYJAPH @i Macca , * MOJGKYISpH — as  Macca )

b) 1= claem.er,
MONeKY/SIPH @i Macca , + MOJNeKYISpH  ad macca

B) I - MOJCKYIADH  as Macca , + MONCKYIAH @i macca , FOZ
MOJEKYISPH @i Macca , * MONSKYISpH a1 Macca
MOJEKYISPH @i Macca , + MONCKYIsSpH — asi macca )

INi= claem.er,
MOJeKYISipH @i Macca , * MONEKyJUpH  as Mmacca

12. BoibepuTe npaBuibHy0 QopMyy Ui pacueTa pa3pelieHHbIX YpPOBHEH BpallaTelbHON 3Hep-

I'nn I[ByxaTOMHOﬁ MOJICKYJIbL

2

A)E, = cJ(+1)

8n’l

2

b) E, = <JI+1)

8l

B) E, =

F)EJ:

- <J(J+1)
T

2

—+BJ (J+1)

8m I

13. Ykaxkute npaBuibHyto Gopmyry A pacueTa BpalaTelbHOM MOCTOSHHOM:

A)*B: hz B) B:h—
8nlc 8l

2 h2

E) B = 2 r) B 272
8nlc 8n |

14. VxaxuTe nmpaBuiio oTo0pa il pa3pelieHHbIX MePeX0/10B MEXKAY COCETHUMH BpaIllaTelIbHbBIMU
YPOBHSIMU JIByXaTOMHOM MOJIEKYJIbl B TPUOIMKEHUH KECTKOTO pOTATOpA:

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

b) AJ=0, %1 ') A) = %2

15. BeiGepute npaBuiibHy0 (GopMyiy JUIs pacueTa BpalaTelbHBIX TEPMOB JIBYXaTOMHOMN MoJe-
KYyJIbI B TPUOJIMKEHUN HEKECTKOTO poTaTopa

A) e=B-J0+1)-DI 2 +1)° B)c=B:(J+1)-DJ°
B)e=B-J°-DI(J+1) INe=B-JU+1)-DI+1)°
16. YxaxuTe npaBuiibHYI0 (HOpMYITy AJIsl pacyeTa S3HEPrui rapMOHUYECKOT0 OCIIHIUIATOpA:

A)*E=£-k-(r—re)2 B)E:i-k-(r—re)
2 2

B)E=k-./(r-r,)

3/2

F)E:i-k-(r—re)
2
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17. YxaxuTte mpaBuiao oTOOpa ISl IBYXaTOMHOW MOJIEKYJbl B MPHUOJMIKEHWH TapMOHHYECKOTO

OCIHJLISTOPA:
B) Av = £1, 2

A)" Av =1
b) Av=0, %1 ') Av = +1, £2, +3
18. YkaxuTe npaBuiIbHYIO GOpMYITy JUIsl pacueTa YacTOThI KOJIeOaHW TBYXaTOMHOW MOJICKYJIbI

* 1 |k
A) o, = B)o, = —
27\l p 2hc =
1 k 1 k
B) (Dkon = o F) (DKOJ'I = 2 o
2nc \[p 2h"c \un

19. VkaxuTe npaBuIbHYIO (GOPMYILY JJIsl pacyeTa HyJIeBOIO YPOBHS SHEPTHH JIByXaTOMHOU MoJie-

KYyJIbI B TPUOJIMKEHUN aHTAPMOHUYECKOTO OCIIHIUIATOpA:

* 1
A) E, = —ho,, B) E,=hco
2

1
B)E, = "ho_c INE,=h’co,,
B NpUOIU-

2
20. YxaxuTe npaBWIbHYIO (QOPMYIy JUIsl pacueTa SHEPTHH JBYXaTOMHON MOJEKYIIbI
JKCHUHU aHT'apMOHHUYCCKOI'O OCHUJLIIATOPA:
1 1
B) E=o0,(v+ )-0 X (v+—)
2 2

A)* E :(x)e(eri)—meXe(vﬁLi)2
2 2

INE =coe(v+1)2 —meXe(V+£)
2 2

1
B) E=o,(v+ )+o x (v+ —)2
2 2
21. YkaxuTe NpaBWIbHYIO (QOpMylly A pacyeTa KojieOaTelbHO-BpaIlaTeIbHOTO TepMa JIBYX-
aTOMHOM MOJICKYJIBI B HpI/I6J'II/I)I(eHI/II/I HEXKECTKOI'0 poTaTopa U rapMOHUYCCKOI'0 OCLHUIIIATOPA:

A) ¢,,=B-JU0+1)-DI’J+) +o,(v+ )-o.x (v+ )
’ 2 2
2 1 2
B) ¢,,=B«3°(0+1)-DU+D+0,(v+—)-o,x, (v+—)
: 2 2
2 2 1 l 2
B)e,,=B-3"(J+1)-DJ,(J+1) —o)e(v+;)—coexe(v+;)
[Ne,,=B-dU+1)-DI*J+1) " +o,(v+ )+o.x (v+ )
‘ 2 2
22. YxaxuTe MpaBuio oTOopa AJisl MEPeX00B IBYXaTOMHOW MOJIEKYIIBI MEXIY pPa3HBIMH KoJieOa-

TCJIIbHO-BpAIlaTCJIbHBIMHA COCTOAHUAMM:
B) Av =+1, 2, AJ=0, %1

A)" Av = £1, £2, £3, A) =1
b) Av=0, +1, AJ=+1 I Av =0, +1, 2, +3, AJ = +1, +2

23. YkaxuTe mNpaBwibHyl0 (opMyny ans pacueta TepMoB Juid R-BeTBel KojeOaTenbHO-

BpaIaTCJIbHOIO CIICKTpa:
A) e, =v,+2BU"+1), 3"=0,1, 2 B)e,, =v,+2BJ"(J +1), J"=0, 1, 2

b) ¢,

vo-2B("+1), 3"=0,1,2 T)e, =v, +2BQ"+1)°, 1"=0,1, 2

11



24.

25.

26.

217.

28.

29.

30.

Vkaxute npaBwiIbHYIO GOpMydy i pacdeTa TepMoB s P-BerBeil kosebarenbHO-
BpAIIATEIbHOTO CIIEKTPA:

A)e,, =v,+2BJ"+1), J"=0,1, 2 B)e,, =v,+2BJ"(J"+1), 1"

0,1, 2

B) &, =v,-2B('+1), J'=0,1, 2 TD)e,, =v,+2BA'+1)°, =01, 2

Jv

YkaxxkuTte npaBWIbHYIO (HOPMYITy IJIs1 pacdyeTa B3auMOJICHCTBUN BpallleHUH U KOJICOaHMI:
* 1 1
A) B, =B, -a(v+—) B)B, =B, J(J+1)-a(v+—)
2 2
1 o 2
b) B, =B, +a(v+—) INB,=B,-—(v+1)
2 2

Vxaxure IIpaBUJIO 0T6opa AJIg BpallaTCIbHBIX CIICKTPOB KOM6I/IHaL[I/IOHHOFO PacCCAHusA IBYX-
aTOMHOM MOJICKYJIbI:

A) AJ=0, £1 B) AJ=0, %1, 2

*
b) AJ=0, 2 ) AJ = +1, 2
YKaxuTe NpaBWIbHYIO (OPMYITy I pacdyeTa BOJHOBBIX YHCEJ BpAIAaTEIbHOTO CIIEKTpa
JIByXaTOMHBIX MOJICKYJI IIPH CTOKCOBOM HM3JTyYCHHH:

A)yv=yv,
B)*v:v

_ + B(4]+6) Byv=v,_

030

+2BI(J+1)

036

- B(4] + 6) MNv=v -2BIJ+1)

B030 8030

Vkaxure MMpaBUJIBHYIO q)OpMy.Hy U pacde€Ta BOJHOBBIX YHCCII K0JIe0ATEILHOTO CIICKTpa
ABYXATOMHBIX MOJICKYII TP AaHTUCTOKCOBOM HU3JTYyUCHUU:

* 1
A v=v . +to, B)v:vmﬁLme(vﬁL;)
B) V= Vno’;ﬁ _we 1—‘) v = VBosﬁ —Q)e(V+;)
VKaKuTe NPaBUIIbHYIO (GOPMYJTy JUIs pacyera IOJIHON SHEPIHH JIBYXaTOMHOM MOJIEKYJIBI:
* 1 1, 1,
A) e, =&, o, (vr) -0 X, (v+ ) B) & =t to. (V)
2 2
l 2 1 2
B) gnonﬂ =83n +we(v+7) 1—‘) SHOJ'IH =SBpa1.u +wexe(v+7)

VYkaxure MpaBUIbHYIO (HOpMYITy JUIsS pacueTa paJIeeBCKOM JIMHUM CIIEKTpa KOMOMHAIIMOHHOTO
paccesiHUsI IByXaTOMHON MOJIEKYJIBI:

*

A) v=v, B)yv=yv,
Byv=v, -0, INv=v, -B(4l+6)
Kputepuu u MeToAMKa OLlEHHBAHUS Pe3yJIbTATOB TECTUPOBAHUSA:
Opun TectoBblit Bompoc (30 BOompocoB).
- 1 6ayu1 BBICTABIISIETCS CTYJICHTY, €CIIH OTBET MTPABWIIbHBIN;

030 + (De

030

- 0 6ayuI0B BBICTABIISAETCS CTYACHTY, €CJIU OTBET HEMPABUIIbHBIM.

IIpumep KOHTPOJILHOI PadOTHI
1) BonHOBBIE uncna epBBIX TpeX JUMHUN BPaIIaTeIbHOTO CIEKTpa MOTJIOMIECHUS] MO-
JIEKYJIbI H¥ClI paBubl 20,88; 41,74 u 62,58 oM™ Onpenenure BpauaTelbHYO MO-
cTtostHHYI0 Bo, MOMeHT uHepun ly 1 MexbsIAepHOE pacCTOsTHUE Iy C TOYHOCTHIO JI0
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TpeX 3HaYaImux mudp.
2) XapakTepucTuueckasl 4acToTa MOJTHOCHMMETPHUYHOTO KOJICOAHUS TBOMHOW CBSI3H
B alKeHax cocraBisieT 1620 cm ™, [Tpu xakoii [rHE BOJIHEI (B HM) OHa OyAeT mpo-
apnsATbes B KP-criekTpe, ecian B kauecTBe MCTOYHUKA BO30YXKACHUS MOJIb30BATHCS
nunuei 488,0 HM aproHoBoro jasepa’?
- Kputepuu u MeTo1MKa OLIEHUBAHUS Pe3YJIbTATOB KOHTPOJIBHBIX padoT
- «3a4TEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM paboTa BBIIIOJIHEHA Kak MUHUMYM Ha 70% u usio-
YK€Ha TPAMOTHBIM SI3bIKOM B OIPEIEIECHHON JOrMUYeCKOH MOCIe10BaTEIbHOCTH C TOUHBIM UCIIOJIB30-
BaHHEM CIECIHATH3UPOBAHHON TEPMUHOJIOTHHU; TIOKa3aHO YBEPEHHOE BIIaZIcHHEe HOPMATUBHOW 0a30H;

«HE 3aYTEHO» BBICTABIIETCS CTYIEHTY, €CIIM padoTa BHIIIOJIIHEHA MeHee, 4yeM Ha 70% win B IOJTHOM
o0beMe, HO UMEEeT O/IMH U3 HEJIOCTAaTKOB:

- B paboTe omyIIeHbl OIIUOKU MPU BBIBOJIE OCHOBHBIX (OPMYII;

- HCT OHpCI[CJICHHOfI JIOTHYECKOH IMOCJICA0BATCIIPHOCTH, HETOYHO HUCIIOJIB3YCTCA CIICHUAIU3POBaH-
HasA TCPMHUHOJIOTUA;

- OTCYTCTBYET 00lIiee TOHMMaHHE BOIIPOca,
- CTYZCHT BOOOIIE HE PUCTYMHAJ K BBIITOJHEHHIO KOHTPOJIBLHON paOOTHI.

KounokBuym Ne 1. OcHOBHbIE IOHATHSI MOJIEKYJISIPHON MeXaHUKH.

Bonpocsl k KOJUIOKBUYMY .
1. Knaccuueckas MOZCIIb MOJICKYIJIBI. OCHOBHBIE TTOHATHS.

2. KoopnaunaTel aTOMOB (s11€p) MOJIEKYJIBL.

3. PaBHOBecHas reomeTpruecKas KOHQUTYpALUs MOJEKYITBI.

4. OTrankuBaHUE AIEKTPOHHBIX Map.

5. 3aKOHOMEpPHOCTH B F€OMETPHYECKON KOoH(pUrypanuu Mosekyn. J[TuHbl CBS3el M BaJeHTHBIE
YTJIBL.

6. 3aKOHOMEPHOCTH B yIJIaxX BHYTPEHHETO BpAICHHS, KOHPOPMEPHI.

7. BHyTpeHHee BpallleHHE B IIHC- M TPAHC-ITaHE.

8. BaytpenHnee BpauieHue B 1,2-auxXI0paITaHe.

KostokBuym Ne 2 no teme «CummeTpus»

Paznen Cummerpus monexyin. ToueyHble IpyINbl CAMMETPUH

CyTh KOJUTOKBHYMA 3aKIJIFOUAETCS B ONPEIeTICHUH SJIEMEHTOB CUMMETPHUU JJISL 5 MOJIEKYJ, YKa3aHHBIX
npenoaaBareneM. HeoOxoauMo ykazaTh TOYSUHYIO Tpymny cumMmeTpuu 1o Hlendaucy s monekyn
n3 Tadausl 1.

KonsokBuym Ne 3. CoOcTBeHHBIN U MHAYUMPOBAHHBIA AUNOJIbHBIA MOMEHT MO-
JIEKY.JI
Bonpocsl k KOJUIOKBUYMY .

1. JIMmonabHBIN MOMEHT U U30MEPHUS MOJIEKYII.

2. Tlonsipu3yemMoCTh MOJIEKYJIBI.
3. Tonspuszanus AMAIEKTPUKOB.
4

[TonstpHBIE M HENOJIAPHBIE MOJIEKYJIBI.
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5. JIMmoabHBII MOMEHT U CHMMETPHUS MOJIEKYIL.
6. DneKTpUYECKUI TUTIONHHBIA MOMEHT B KJIACCHUECKOU TEOPHH.

7. Tlonspu3auus AUAIEKTPHKA B IEPEMEHHOM Tos1e. MonbHas pedpaxius.

Kpurepun onenku pe3yibTaToB Ko1okBuyma Ne 1, Ne 2 Ne 3 (B 0an1ax):

- 10 6anoB BBICTABISAETCS CTYACHTY, €CITU CTYAEHT MPABHIILHO ONPENENsIeT BCE IEMEHTH CHMMET-
pUM Ul ISTH yKa3aHHBIX MOJIEKYJ U 6€301IMO0YHO YCTaHABIUBAET Ul HUX IPYIIY CUMMETPUH;

- 8-9 GaJJI0B BBICTABIISIETCS CTYIEHTY, €CIIM CTYJEHT IIPABUIIBHO 1) OIpeeNnsieT Bce 3JE€MEHThI CUM-
METPHH IS YEThIPEX YKa3aHHBIX MOJIEKYI U 0€30IIMO0YHO YCTaHABIUBACT JJIsl HUX TPYIITYy CHMMET-
puM; 2) JOIMYCKAaeT MEJIKUE OIINOKY MPH YCTaHOBJICHUH IPYIIIbI CHMMETPHUH, HO JIEMEHTHI CHUMMET-
puu omnpeaensieT 6e30muO09HO.

- 6-7 GaJJIOB BBICTABIISIETCS CTYICHTY, €CIIH CTYJAEHT 1) MPaBUIBHO OIPEEIIsSET BCE DIEMEHThI CUM-
METPHUH JUI TPEX YKa3aHHBIX MOJIEKYJ M 0€301IMO0YHO YCTaHABJINBACT JUIsl HUX IPYIITY CUMMETPHH;
2) AOMyCKaeT 3HAYUTEIbHbI OLIMOKY IIPU YCTaHOBJIEHUU IPYINIbl CAMMETPHUH, JIEMEHTHI CAMMETPUU
ompezenset ¢ omubkamu 1t Becex 20% Moneky,

- 4-5 GaJina BBICTABIISIETCA CTYACHTY, €CIIU CTYIEHT 1) MPaBUIILHO OIPEeIIsieT BCE AIEMEHThI CUM-
METPUH I JIBYX YKa3aHHBIX MOJIEKYJ U 0€301IMO0YHO YCTaHABIMBACT JUIsl HUX TPYIIIY CUMMETPHH;
2) 1OMyCKaeT 3HaYUTEIbHbI OIIMOKU MPU YCTAHOBJIEHUH TPYIIIbI CHMMETPHUH, 3JIEMEHTB CHUMMETPUHN
omnpezenser ¢ omubOkamu 11t Becex 50% Mmoiekyi;

- 2-3 GaJua BBICTABIISIETCS CTYACHTY, €CITU CTYIEHT 1) MPaBUIIBLHO OIMPEIEIISET BCE DIIEMEHTHI CHUM-
METPHH Ul IBYX YKa3aHHBIX MOJIEKYJ M 0€301IMO0YHO YCTaHABJIMBAECT JUIsl HUX IPYIITY CUMMETPHH;
2) IOMyCKaeT 3HAYMTEIbHBI OUIMOKY TIPU YCTAHOBJICHUH TPYIIIBI CHMMETPHUH, 3JI€MEHTHl CHMMETPUHN
ompezenseT ¢ omubkamu st Becex 80% Mornekyo;

0 Gas10B BBICTABIISETCS CTYJIEHTY, €CIIM . CTYIEHT HE CIIOCOOCH ONPEAEIUTh JIEMEHThl CHMMETPHH
XO0T4 OBl JUI OTHOM MOJIEKYJIbl U COOTBETCTBEHHO HE CIIOCOOEH yCTaHABUTh IPYMIYy CUMMETPHUH.

KonnokBuym Ne 4.
Bonpocsl k KOJUIOKBUYMY .
1. SHCPFCTI/I“ICCKI/IG COCTOsSAHUA HByxaTOMHOﬁ MOJICKYJIBI.
SJICKTpOHHBIe CIICKTPBI ABYXaTOMHBIX MOJICKYII.

CrnekTpanbHbie 00J1aCTH.

2
3
4. JIByxaTomMHasi MOJIEKYyJa KaK >KeCTKUU poTaTop.
5. HexecTtkuii poratop.

KosstoxkBuym Ne §
Bompocel k KOJIOKBUYMYy.
1. DraexTpoHHBIE CHEKTPHI ABYXaTOMHBIX MOJIEKYJI.

DHepPreTUYecKrue COCTOSHUS ABYXaTOMHOM MOJIEKYJIBI.

CrarucTrueckoe pacnpeiesieHue MOJIEKYJI IO SHEPTreTUYECKUM COCTOSIHUSIM.
NHTEeHCUBHOCTH JIEKTPOHHO-KOJIE0ATENBHBIX CIIEKTPOB, TpuHIMT Ppanka-KoHgoHa.
AHTapMOHHYECKUH OCIHILISATOP.

Crnextpockonust komOuHarronHoro paccesaus (KP). Kantoserit mogxon k KP.
B3aumoneiicTBue BpamieHuil u kojaeOaHui.

["apmMOHMYECKUI OCIUIUISITOP.
AHTapMOHUYECKHI OCITUILISITOP.

©xL N o g~ w N
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10. KonebarenbHo-BpalaTenbHbIe IEPEXO/Ibl B IBYXaTOMHOM MOJIEKYJIE.

11. BzaumoselicTBre BpaIlleHU U KOJIeOaHUH.

12. KBaHTOBBII MOIX0 K KOMOMHAITMOHHOMY PACCESHHUIO.

13. BpamarenbHble CIIEKTPbl KOMOMHAIIMOHHOTO PACcCesTHUS IMHEWHBIX MOJICKYIL.

14. KonebarenbHble CEKTPbl KOMOMHAIIMOHHOTO PACCESTHHUS.

15. THTEHCUBHOCTH 3JIEKTPOHHO-KOJIe0aTeIbHBIX ClIEKTPOB: npuHIun ®panka-KongoHa.

Kpurepun oueHku pe3yJibTaTOB HTOr0OBOr0 KOJUIOKBUYMOB Ne 4 u Ne 5 (B 0aJiax):

0-5 0a/;10B BBICTABJISIETCS CTY/IEHTY, €CJIM CTY/AeHT He HMeeT NMpeACcTaB/IeHus 00 00cy K1aeMoM
paszelie AUCIUILTUHBL,

- 6-9 GayIOB BBICTABIISACTCS CTYACHTY, €CIIM CTYJASHT UMeeT (hparMeHTapHbIE TPEICTaBICHHs 00 00-
CYX/1aeMOM pa3Jiesie JUCUUIUINHBL,

- 10-15 GanioB BICTABISETCS CTYIIEHTY, €CIH CTYACHT UMEET HETIOJIHBIEC IPEACTABICHUs 00 00CY K-
JTaeMOM paszelie JUCUUTLINHBL

- 16-19 GaninoB BBICTABIISIETCS CTYJEHTY, €CII CTYJICHT UMEET CPOPMUPOBAHHBIE, HO COJECPIKAIIIIE
CYILIECTBEHHBIE MTPOOEIBI MPECTABIECHUS 00 00CYKIaeMOM pa3elie TUCIUTLTAHBI;

- 20 6aIoB BBICTABISIETCS CTYACHTY, €CITU CTYICHT HMEET C(POPMUPOBAHHBIE CUCTEMATUIECKHE
npescTaBiIeHus 00 00cyk1aeMoM pazjiene JUCIUILINHBI.

IlepeyeHb IMCKYCCMOHHBIX TEM VISl KPYIJIOr0 CTOJIA
(nMcKyccuu, MoJIEMHUKH, TUCITYTA, 1€0aTOB)
no apucuuiinae Cmpoenue eeujecmea

1. Jlns yero HeoOXOJMMO XUMHUKY YMETh OIPEEIIATh 3JI€MEHThl CAMMETPUU U YCTAHABIMBATh
IpYNIly CUMMETPUH JJI Pa3HBIX MOJIEKYIL.
2. Kakue cyniecTByIOT HEIOCTaTKU U peuMylnecTBa y cumBosiuku Hlenduuca?

Kpurepuu onienku (B 6aninax):

- 0 GayI0B BBICTABIIAETCS CTYJIEHTY, €CJIM . CTYIEHT HEe UMEET NpeCTaBiIeHus: 00 00CyX1aeMOM BO-
npoce;

- 1 Gasi BBICTaBISETCS CTYICHTY, €CJIA CTYICHT UMeeT (hparMEeHTapHbIE TIPEICTaBlIeHUus 00 00CyX1a-
€MOM BOIIPOCE;

- 2 GaJu1a BBICTABJISIETCS CTY/ICHTY, €CIIM CTYJIEHT UMEET HENOJIHbIE MPeICTaBIeHs 00 00CykaaeMoM
BOIIPOCE;

- 3 GayuTa BBICTABIISIETCS] CTY/ICHTY, €CIIH CTYJICHT UMeeT C(hOPMUPOBAHHEIE, HO COJIEpKAIIIE CYIIe-
CTBEHHbIE ITPOOEIBI MpeACTaBICHUs 00 00CYXJaeMOM BOIIPOCE;

- 4 GaJ1a BBICTABIISIETCS CTY/ICHTY, €CIIM CTYJICHT UMeeT c(hOPMHUPOBAHHBIE, HO COJEpKAIIIE OT/IENIb-
HbIE MPOOEIIBI IPEICTABICHUS 00 00CYK/1aeMOM BOIPOCE;

- 5 6aJUTOB BBICTABIISIETCS CTYNICHTY, €CITH CTYJCHT UMeeT COPMHUPOBAHHBIC CHCTEMAaTHYECKHE TTPe/I-
cTaBleHHs 00 00CyX/1aeMOM BOIIpOCE.

I'pynnoBbie TBOpYeckHe 3a1aHusi (IPOEKTHI):

1. CtynenTsl pazouBatoTcs Ha napsl. Kakprit 3 Hux coctapiisieT 1mo 10 BOIIPOCOB MO COOTBETCTBY-
IOIIeH TeMe 3aHATHs. 3aTeM CTYIEHTBI, COCTOSIIUE B OJHOM Mape 0OMEHMBAIOTCS KaPTOUKAMU C BO-
IIPOCAMHM M KaXIblii OTBE4aeT Ha Bce 10 BOMpOCOB CBOEro HamapHuka. HarmapHUKHM BBICTABISIIOT APYT
JApYTy OLEHKH I10 MPEIIOKECHHON HUXKE IIKAJIE.

NuauBuayaiabHbIe TBOPYECKHE 321aHUA (IIPOEKTHI):
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1 Kaxnpiii u3 ctynenToB odopmisier mo 10 kapToyek Mo COOTBETCTBYIOLIEH TeMme 3aHTHS,
IPU 3TOM Kax/1asi KapTOyKa C OJJHOW CTOPOHBI COJEPKUT MO OJHOMY OINPENENIEHUI0 (MOJIEKyJa —3TO
COBOKYITHOCTb CBSI3aHHBIX aTOMOB...) HIU Gopmyine u T.1.. C apyroil CTOpOHBI KapTouku (¢ oOpat-
HOM) yKa3bIBA€TCsl Ha3BaHUE HAIIMCAHHOW (OpMyIIbl, 100 (GOpMYNIUpYeTCs 3aJaHue «IalTe oIpene-
JICHUE MOHATUIO «MOJIEKYJIa», «aTOM» U T.J.. 3aT€M CTYAEHTHI 10 OUYEPEIN MOAXOIAT K IIPEerojaBaTe-
JI0 U OH CIy4allHbIM 0O0pa3oM JOCTaeT MO 5 KapTOueK M MPOCUT JIMOO BOCHPOU3BECTH (hopMyiy,
n300paKeHHYIO Ha 0OpaTHON CTOpOHE KapToUKe, 100 chopMyTupoBaTh ONpeaeeHUE MOHATHS, yKa-
3aHHOTO Ha 000poTe KapThl. DOpMyIMPOBKA BOIIPOCA MPENOAABATEINS 3aBUCUT OT TOT'0, YTO YKa3aHO B
KapTO4Ke, COCTABJICHHON CTYIEHTOM.

KapTouku, Ha KOTOpbIE CTYAEHT JaJl IPaBUJIbHBINA HCUEPIIBIBAIOILUI OTBET, OTKJIAABIBAIOTCS B
npaByro cTonKy. COOTBETCTBEHHO, KAPTOUKHU, HA KOTOPBIE CTYJCHT Jjajl HEUETKUE WIIN HEMPaBUIIbHBIC
OTBETHI, OTKJIA/IbIBAIOTCS B JIEBYIO CTOIIKY.

Kputepun onenku (B 6annax):
- 1 OaJu1 BBICTABIISACTCS CTY/ACHTY, €CIIU CTY/CHT IPABUIBHO OTBETHII HA TPH KAPTOYKHU M3 IISTH;

- 0 0aJIOB BBICTABIISIETCS CTYACHTY, CCJIM CTYACHT HCIIPABHUJIbHO OTBCTUJI HA TPHU KAPTOUKHU U3 IIATU

KoMIuIeKT pa3HOypOBHEBBIX CUTYAllMOHHBIX 32124 (32/1aHUI)
no aucuumuiiae CTpoeHue BelecTna

1 3agaum penpoAyYKTHBHOIO YPOBHA
3anauva (3aganue) 1. CKOIbKO BEpTUKAIBHBIX IJIOCKOCTEH cCUMMETpUH B Mojekyne 1,3,5-

TpUXJIOpOEH30a.
cl

cl cl
3anaua (3ananue) 2 CKOIbKO BEPTUKAIBHBIX IUIOCKOCTEH cummeTpuu B Mojiekyie CsHs.

3anauva (3aganue) 3. CKONBKO BEPTHUKAIBHBIX IJIOCKOCTEH cMMMeTpuu B Mojekyne 1,3,4,6,8-
ne"radrop-1H-denanena:

2 3ajayM peKOHCTPYKTHBHOIO YPOBHS

3amaua (3amanue) 1. Ormpenenure, Kakue 3JIEMEHThl CHMMETpPUM XapakTepHsl a8 1,3,5-
Tpuxjopoenszona? Ha ocHOBaHMM HallIEHHBIX 3JIEMEHTOB CUMMETPUHU YCTAaHOBHUTE TPYIIY CUMMET-
PHH 3TOM MOJIEKYJIBI.

3anava (3amanue) 2 Ompenenurte, Kakue 3JeMeHThl cuMMeTpun xapaktepHsl st CsHs? Ha ochoBa-
HUY HAWJIEHHBIX 3JIEMEHTOB CUMMETPHUH YCTAHOBUTE TPYIIY CHMMETPHH 3TOM MOJIEKYJIBIL.

3anmava (3amanue) 3 Omnpenenurte, Kakue 3JIEMEHTHl CUMMETpUU XapakTepHbl ansi? Ha ocHoBanum
HalICHHBIX JIEMEHTOB CUMMETPUH YCTAaHOBUTE I'PYNITy CAMMETPUHN 3TON MOJIEKYJIBI.

3 3apaum TBOPYECKOro YPOBHS
3amavya (3amanme) 1 Ilpemmokure BapwaHTHI 3aMEIEHUs aTOMOB Bojopoia B Mosekyine 1,3,5-
TPUXJIOPOEH30Ma JIJIsl TOHUKESHHSI €€ CUMMETPUH.

3amaua (3aganue) 2 [IpeanoxxuTe BapuaHThl 3aMEIICHHUS aTOMOB Bojiopoza B moJiekyie CsHs most
NMoHIKeHus ee cummeTpun 10 Cs.

3amaua (3aganue) 2 [IpeaoxkuTe BapuaHThl 3aMEIIEHHUs] aTOMOB BOoAiopoaa B Mosekyne 1,3,4,6,8-
neHTadgTop-1H-denanena ans nonrmxkenus ee cummerpun 110 Cs.

16



Kpurepuu onenku (B 6amax):
- 1 Gasu1 BBICTABISETCS CTYACHTY, €CIIU OH MPABHIIBHO PEILWII OJIHY 331a4y;

- 0 GayIIOB BBICTABIIAETCS CTYIEHTY, €CIIM OH JOITYCTUJ OIIMOKH MPH PEIICHHH KOHKPETHON 3a1a4H.

4.3.Peiimunz-nian OuCUunuHbl
PeliTuHr—11aH AMCUUIUIMHEL IpezicTaBieH B [Ipunoxenun 2.

Kputepusimu orieHUBaHHS SBISIOTCS 0alibl, KOTOPBIC BBICTABISIOTCS MPEIOIaBaTEIeM 33 BU-
JIbl ICSITETbHOCTU (OLEHOYHBIE CPEACTBA) IO UTOraM H3Yy4YeHHs] MOAYJeH (pa3lenoB AUCLMILIMHBI),
MEPEUUCIICHHBIX B PEUTHHTI-IUIAHE JAUCUMIUIUHGI (0715 3auema; TEKYIUH KOHTPOJIb — Makcumym 50
0aJTOB; PyOEKHBIM KOHTPOJIb — MAaKCUMYM 50 0aJTOB, TOOUIPHUTENbHBIC OBl — MakcuMyM 10).
[[Txanbl OLIECHUBAHUS:
3auTeHo — oT 60 10 110 peiTrHTOBBIX O0a/mT0B (BKIH0Yas 10 mMOOmpUTENbHBIX OAIITIOB),
He 3a4TeHO — OT 0 10 59 peHTHHTOBBIX OAIIOB).

5. YueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o0ecTiedeHne TUCIUTIIHHBI

5.1. IlepeyeHb OCHOBHOI1 U I0NIOJHUTEIbHOI y4eOHOH JUTEepaTypbl, HEOOX0AMMOM A5
OCBOEHMS JUCIHUIIIMHBI

OcHoBHasi iMTEpaTypa:

1. Kawmpimos, B.M. Ctpoenue BemecTBa [ DIeKTpOHHBIN pecypc] : yuebHoe nocodue / B.M. Ka-
MmeimioB, E.I'. MupomnukoBa, B.II. TataypoB. — Onektpon. man. — Cankr-IletepOypr :
Jlanb, 2018. — 236 c¢. — JlocTyn K TEKCTY 2JIEKTPOHHOI'O M3JAaHMs BO3MOXKEH 4epe3 DJeK-
TPOHHO-OMOJIMOTEUHYIO cucTeMy u3aarenscTa "Jlans": https://e.lanbook.com/book/105983.

2. béxkep, 0. Cnextpockonus [DnekTpoHHBIN pecypc] : pykoBoactBo / FO. békkep. — Dnek-

TpoH. naH. — Mocksa : Texnocdepa, 2009. — 528 ¢. — JloCcTym K TEKCTy AJIEKTPOHHOTO U3-
JAHUsT BO3MOXKEH uepe3 OJIEKTPOHHO-OMONIMOTEYHYH0 CcucTteMy wusnarenscTtBa '"Jlanp':
https://e.lanbook.com/book/73013.

3. Kanamnuxos, H.II. IlpakTtukym mo pemieHuto 3amad mo odmemy Kypcy ¢usnku. OCHOBBI
KBaHTOBOM ¢u3uku. CTpoeHue BemiecTBa. ATOMHas M siiepHas (u3nKa [DNEeKTPOHHBIA pe-
cypce] : yaeonoe nocobue / H.I1. Kanamuukos, H.M. Koxesuukos, T.B. Kotsipso, I'.I'. Criu-
puH ; nox pea. Kanamuukosa H. I1.. — Dnexrpon. nan. — Cankr-IlerepOypr : Jlans, 2014. —
240 c. — JlocTym K TEKCTy OJJIGKTPOHHOTO U3JIaHUSI BO3MOXEH uepe3 OIJIEKTPOHHO-
oubmuoTeuHyro cucremy usnarenscrsa "Jlanp'": https://e.lanbook.com/book/49468.

4. 3aitnynnuH, P.A. IlpuMeHeHne CeKTPOCKONMHMHM B OPraHMYECKON XUMUU [DJIEKTPOHHBIN pe-
cypc]: yue6. mocobue / P.A. 3aitnymnun, O.C. Kykosunen, P.B. Kynakosa; AH Pb, Otnene-
Hue xumun. — Y da: ['mnem, 2007. — DnexTpoH. Bepcus med. myoaukanuu.— J{ocTym K Tek-
CTY 3JIEKTPOHHOTO M3/IaHUSI BO3MOXKEH uYepe3 DIIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY «DIIeK-
TponHass OubOmumoreka 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>.

5. Kyxosunern, O.C. IlpumeHeHue ONTHYECKUX METOJIOB JAJIS UACHTHU(PHUKAIIMN OPTraHUYECKHUX CO-
equHeHu [DnexkTpoHHBINA pecypce]: yaeb.mocodue / O.C. KykoBunen; bamkupckuit rocynap-
cTBeHHBIH yHuBepcuteT. — Yda: PULl baml'V, 2014. — DnekrpoH. Bepcus ned. myOsnka-
uuu. — JlocTym K TEKCTy »SJEKTPOHHOTO W3JaHHUS BO3MOXKEH dYepe3 DIJIEeKTPOHHO-
OUOIHOTEUHYIO CUCTEMY «DJIEKTpOHHAs 6ubsnmoreka baml'V»:
<URL:https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie opticheskih

metodov up 2014.pdf>.
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10.

11.

12.

Honomaros, M. 0. HccrnenoBanue 31€KTPOHHBIX XapaKTEPUCTUK U CBOMCTB MOJIEKYJI U HAHO-
4acTHI] [ DNEKTPOHHBIN pecypc]: yued. mocobue s cTyad. pu3nyeckux creruanbHocTe / M.
1O. donomaros, P. 3. baxtusun, JI. O. Hlynskosckas; baml'yV. — Yda: PUL] baml'y, 2014 —
213 ¢. — DnekTpoH. BepcHs med. myonuKanuu. — J{OCTyIm K TEKCTY 3JIEKTPOHHOTO W3JIaHHS
BO3MOXEH 4epe3 DIeKTPOHHO-OMOINOTEUHYIO cCUCTEMY «DNeKTpoHHass Oubmuoreka baml V..
— <URL:https://elib.bashedu.ru/dl/read/DolomatovlissElektrHaraktMolekNanoch.pdf>.
Kamuman N.T"., MexMonexkyisspHble B3auMoneucTBus. dusnyeckass UHTEpHIpETanus, KOMIIbIO-
TEpHBIC pacueThl U MOJCIIbHBIC MOTEHIIUAJIBI [ DJICKTPOHHBIN pecypce] : yue6Hoe mocodue / Ka-
wiad U.I'. ; mox pen. H. ®@. Cremanosa ; niep.c anria. /1. C. bespykosa, U. I'. PsiOunkuna.. —
OnektpoH. naH. — Mocksa : M3gatensctBo "Jlabopatopus 3nanuit", 2017. — 397 ¢. — Jlo-
CTYH K TEKCTY 3JIEKTPOHHOT'O M3JIaHHsI BOZMOXKEH 4epe3 DIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY
usngarenscra "Jlanp": https://e.lanbook.com/book/94111.

Cummerpus [DneKTpoHHBIN pecypc]: MeToandeckas pa3padoTka mo aucuuiuimae «CTpoeHune
BELIECTBA» Ul CTYIEHTOB XMMHUYECKOTO (aKysIbTeTa: MeToqu4YecKue yka3anus / bamkupckuit

rOCy/IapCTBeHHBIN yHHUBepcUTET; cocT. B.P. Xaipymmmaa; 9.M. XamutoB. — Yda: PUIL]
baml'V, 2013. — DnektpoH. Bepcus med. mydmukanud. — JlOCTyn BO3MOXKEH yepe3 DIeK-
TPOHHYIO oubimorteky bamlV. —

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

JlonoiHUTeILHAS JIUTepaTypa:

HonomatoB, M. 0. ®usnyeckue OCHOBBI HAHOAIEKTPOHHUKHU [DJIEKTPOHHBIA pecypc]|: yueo.
nocobue / M. 1O. [Jonomaros; baml'yY. — VYda: PUL[ bamul'V, 2014. — DnektpoH. Bepcus
ned. myonukanui. — JlOCTYI K TEKCTY 3JIEKTPOHHOTO M3/IaHUsS BO3MOXKEH 4epe3 DIEeKTPOHHO-
OUOINOTEUHYIO CUCTEMY «OJIEKTPOHHAs oubsmoreka
bamI'¥»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

Kpatkuit kypc nexuuii no ¢usuke [DneKTpoHHbIH pecypc]: yueb. mocobue / bamkupckuii roc-
yAapCTBEHHBIH yHUBepcuTeT, bupckuii punman; aBt.- coct. A.C. Yurnunuesa; @.P. Xy3uHa;
A.A. Pycunos; O.A. lllenenskeBny. — bupck: b® baml'V, 2015. — DnektpoH. Bepcusd neu.

nyonmkanuu. — JloCTynm K TEKCTY AIIEKTPOHHOTO H3JIaHHsI BO3MOXKEH uepe3 DJIEKTPOHHO-
OUOIHOTEUHYIO CUCTEMY «DJIEKTPOHHAs o6ubsnnoreka baml'V»:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij  kurs  lekcij  po

fizike up_2015.pdf>.

Kpatkuit kypc nexiuii no ¢pusuke [DnNeKTpOHHBIN pecypc]: yued. mocobue / bamkupckuii roc-
yIapCTBEHHBIN YHUBEpCUTET, bupckuit ¢punuan; aBT.- cocT. A.C. Uurnuunesa; @.P. Xy3uHna;
A.A. Pycunos; O.A. llenenskeBuy. — bupck: b® baml'V, 2015. — DnektpoH. Bepcus mneu.

Hy6J'II/IKaI_[I/II/I. — I[OCTyrI K TCKCTy 3HeKTp0HHOF0 N31aHUsI BO3MOKCH qepes SHCKTpOHHO'
OMOIMOTEUHYIO CUCTEMY «DNeKTpoHHast onbnuoTteka baml™Vy »:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr Kratkij kurs lekcij po

fizike_up_2015.pdf>.

Canuxos, P.b. Atomnas ¢usuka [DnexrpoHHslii pecypc]: yue6. mocodue / P.b. Canuxos;
Bamkupckuii rocynapcTBeHHbIN mnenarornyeckuil yanusepcurer. — Yda: BI'TIY, 2007. —
DNEeKTPOH. BepcHs med. myonmukanui. — J[OCTyIl K TEKCTY AJIEKTPOHHOTO M3/IaHUS BOZMOXKEH

gyepe3  DJIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy «DleKTpoHHass Oubnuoreka baml'Vy:
<URL:https://elib.bashedu.ru/dl/read/Salihov_. ANATOMIYA FIZIK_Uch.pos_2007.pdf>.

5.2. [lepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «AHTEepHEeT» U

NporpaMmMHOIo oﬁecneqe}mﬂ, HGOﬁXO}II/IMbIX AJIA 0CBOCHUA NUCHUIIJIMHBI, BRJIIOYast npoq)eccn-

OHAJIbHbIE 0a3bI JAHHBbIX U l/lH(l)OpMaIlI/IOHHI)Ie ClIpaBOYHbLIC CHCTEMbI

1. Dnexktponnas oubmuoreunas cucrema «9b baml 'V - https://elib.bashedu.ru/
2. DnekTtpoHHas OuOnMHOTEYHass cHCTeMa «YHHBEPCUTETCKash OWONHOTeKa OHJIAiH» -

https://biblioclub.ru/
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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 OMOIMOTEYHAs CUCTeMa U3aTeabcTBa «Jlanby - hitps://e.lanbook.com/

4. DnexTpoHHbI Katanor bubmunoreku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3wsl manabix EastView (ZoCTyn K 3JEKTPOHHBIM HAay4HBIM JKypHalaM) -
https://dlib.eastview.com/browse

6. Hayunas snextponHas 6ubimoteka - elibrary.ru (ZOCTyn K 3JI€KTPOHHBIM Hay4YHBIM KYypHa-
aam) - 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. Jlunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. [JoroBop Ne 114 ot 12.11.2014 r. Jlunen3uu Gec-

CPOYHBIC

9. Kaspersky Endpoint Security ans 6usneca - Cranpmaptaeid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nerictBus nunen3uu a0 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

11. Cucrema nenTpaiim3oBaHHoro tectupoBanus baml'yY (Moodle). YHuBepcanbHas o0OmiecTBeH-

gas ymnensus GNU.

6. MaTepI/laJIbHO-TeXHI/I'leCKaH 6333, HeoOXoauMast 1Jisl OCyI€CTBJICHUA 06p830BaTeJ'Il>H0-

ro nmpouecca 1o AUCIHUIIHHEe

HaunmeHoBaHue crienua-
JTU3UPOBAHHBIX ayIUTO-
puii, KaOMHETOB, J1abopa-

Bun zagarui

HaumenoBanue 060-
pyZIOBaHus, PO-
rpaMMHOro obecrie-

TOPUI YEHUS
1. yuyeGHas aynuTopus Aynuropusi Ne 405 1. Windows 8 Rus-
IJIsl  TIPOBedeHHsl 3aHATHH VYuebnast Mebesb, yueOHO-HATIsIAHbIE mocobust, Ho- | Sian. Windows Profession-
JIEKIHOHHOTO TH- | YTOYK, JIOCKa,MYJIbTUMEIHA-TIPOEKTOP Mitsubishi | al 8 Russian Upgrade. [o-
ma:ayautopus Ne 405 (xumbak | XD3200U, oskpan c¢ osnektpornpuBogoM 300%400cMm | roBop — Ne 104 ot
kopryc), aymuropus Ne311 | SpectraClassic 17.06.2013 r. Jlunensun
(xum¢ak  Kopryc), ayamMTo- AynutopusiNe311 GeccpouHble

pusiNe 310 (xumdax Kopmyc),
aymuropuss Ne 305 (xumdax
KOpITyC).

2.y4eOHble  aAyAUTOPUH
IJIsl  TIpOBeleHUs] 3aHATHH
CeMHHAPCKOIr0 THUMNA: ayAWUTO-
pust Ne 004 (xumdak xopmyc),
aymuropus Ne 005 (xumdax
KOpITyC).

3. yueOHass ayauTopus
A TeKyllero KOHTPOIs W
NMPOMEKYTOYHOMN aTTecTaluu:
aymuropust Ne 405 (xumdax
KOpIyC), aynuropusaNe3 11
(xumpak  Kxopmyc), ayauTo-
pusiNe 310 (xumdax Kopmyc),
aymuropus Ne 305 (xumdax

Koprryc), ayauropus Ne 001
(xumcak  Kopmyc),ayAuTOpUs
Ne 002  (xumdak  xop-

nyc),ayautopust Ne 006 (xum-
¢ax kopmyc),ayautopust Ne 007
(xumcak  Kopmyc),ayAuTOpUs
Ne 008(xumcak xopmyc), ayau-
Topusi Ne 004 (xumdax Kop-
myc), ayauropust Ne 005 (xum-
(hak xopmyc).

4. moMeleHusa IJs ca-

YuebHass wmeOenb, y4eOHO-HArTSAHBIE TOCOOUS,
Jocka, HOyTOyK, mpoektop Mitsubishi XD 600U, skpas ¢
anektponpuBoaoM Projecta 183*240cm Matte white

Aynuropus Ne 310

VYuebHass MeOelb, y4eOHO-HATISIAHBIE TOCOOHs, HO-
yIOyK, JOCKa, MYJIbTUMeIHa-npoekTop  Mitsubishi
EW?230ST, skpan HactenHbiii Classic Norma 244*183

Aynuropus Ne305

VYuebHass MeOelb, yd4eOHO-HATISIAHBIE TOCO0Hs, HO-
yTOyK, [OCKa, MyJbTHUMeana-poekrop Mitsubishi
EW230ST, skpan HacteHnHbIi Classic Norma 244%183

Aynutopus Ne 001
YuebHass wmeOenb, y4eOHO-HArMAHBIE TOCOOUS,

JIOCKa
Aynutopus Ne 002
YyebHass wmebenb, y4eOHO-HATJSIAHBIE ITOCOOUS,
JIOCKa
Aynuropus Ne 006
YyebHass wmebenb, y4eOHO-HATJSIAHBIE ITOCOOUS,
JIOCKa
Aynurtopus Ne 007
YuebHass wmeOenb, y4eOHO-HATrMSAHBIE TOCOOUS,
JTOCKa
Aynurtopus Ne 008
YuebHass wmeOenb, y4eOHO-HArMSAHBIE TOCOOUS,
JTOCKa

YuranbHslii 31 Ne 1
Hayuneiii n y4eOHbIi (oHI, HaydHAS TEPHUOIMKA,
IIK (MoHOOIIOK) - 3 T, HeorpaHudeHHbIH noctyn k DbC
u BJI; KoJIM4ecTBO MOCaT0UHBIX MeCT — /6.
YurtaabHblii 320 Ne2

2. Microsoft Office
Standard 2013 Russian.
HoroBop Ne 114 ot
12.11.2014 r. JluueH3uu
OeccpouHbIe

3. Kaspersky
Endpoint  Security s
6msneca - CraHmapTHBIN.
HoroBop Ne31806820398
or 17.09.2018 r. Cpok
JNEHCTBUS  JIMICH3UU  JI0
25.09.2019

4. Cucrema ueHTpa-
JM30BaHHOTO TECTHPOBA-
wus  baml'yY  (Moodle).
YHuBepcaipHas o0mre-
cTBeHHas ymneH3us 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

MOCTOSITeJILHOIA pado-
ThI:YUTATBHBIA 321 Nel (TuaB-
HBI KOPITYC), YUTAIBHBIA 3all
Ne2 (¢pm3mar KOpITyC-
ydeOHoe), uuTanbHbIil 3a1 Ne5
(rymMaHUTapHBINA KOpIIycC),
yuTaNbHBIA 321 Ne6 (yueOHbIN
KOpIIyc), YMTalbHbIM 3am Ne7
(rymMaHUTapHBINA KOpIIycC),
nabopatopus Ne 418 (xumak
KOpITyC)

5. momewmenue A xpa-
HEeHHUs ¥ NPOPUIAKTHYIECKOI 0
00cay:KUBaAHUS y4eOHOro
obdopynoBaHusi: JabopaTopus
Ne 416 (xumak kopmyc).

Hayunerii n yueOHBIH (oHA, HaydHas nepuoamka, [TK
(MOHOOJIOK), TTOAKITIOUEHHBIX K ceTH MHTepHeT, — 8 miT.,
HeorpanmdeHHBIH noctyn k ObC u BJI; xonmmyaecTBO 1MO-
cago4YHbIX MecT — 50.
YuranabHblid 320 Ne 5
Hayunblii n y4yeOHbIH (OHA, HaydHas NEPHONIMUKA,
1K (MoHOG6OK) - 3 mT, HeorpanuyeHHbIH goctyn kK ObC
u b/I; konnuecTBO MocasoYHbIX MecT — 27,
YuranabHblid 327 Ne 6
Hayunblii n yuyeOHbBIH (OHA, HaydHas NEPHOIMUKA,
[IK (MoHO0:10K) - 6 mT, HeorpaHUUeHHBIH gocTyn K DBC
u BJI; konmnuecTBO mocamouHbix Mect — 30.
Yuranbuslii 321 Ne 7
Hayunerii n y4eOHbIH (oHI, HaydHAS TEPHUOINKA,
IIK (MoHOO0K) - 5 mT, HeorpaHudeHHBIH goctyn kK DBC
n b/1; konnuecTBO mocasoyHbIX MecT — 18.
Aynuropus Ne 004
VYuebHass wmeOenb, y4eOHO-HATMSAAHBIC TOCOOUS,
nocka, kommyrtarop HP V1410-24G, nepcoHanbHBIN
kommbioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 wr, mka¢ nHacrenusiii TLK6U.
Aynuropus Ne 005
YuebHass wmeOenb, y4eOHO-HArTSAOHBIE TOCOOUS,
JIOCKa, KOMITBIOTEP DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R u monutop View-
Sonic 21.5 - 13 mr, mkap TLK TWP-065442-G-GY,
mkap mouTaxusiii NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mkad HacTeHHbIH
TLK6U.
Jladopatopus Ne 418
VYuebnast  meOenb,  (pakCUMWIBHBIM  ammapar
Panasonic KX-FL423RUB — 2 murr., sH-metp pH-150MU
(c rToc. moBepkoi), aBrorpanchopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becsl "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoii, Bechl
VIC-1500d1  (1500r. 100MI', BHemH.KaIUOPOBKA)
ACCULAB, nonomep U-160MU c noBepkoii, KOMILIEKC
BosnbTaMrepomerpuueckuii. CTA, KOMIbIOTED B KOM-
wiekte DEPO Neos 4601\tO/mMonutop 20" Samsung
BX2035/knaB./Mblllib, KOMIIBIOTEP MNepcOHaIbHBIA Nel
1.210-14/3, maruuTHas Menranka 6e3 Harpesa Tolopino —
2T, MarHWTHas MeIaJka C HarpeBOM W HaHOKepa-
muu.noBepx hG-MAG HS, wmerp-pH pH-150MU (c
roc.moBepkoii), moumtop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K/I/M.1 400:1,4:3 D-
Sub), mepcoHamBHBIN KOMITBIOTEDP B cocTaBe c/0mok/Core
J7-4770  (3.4)/H87/SYGA/HDD  500Gb, monuTop
JKK"20"Bernicl.knaBuat ypat+wmsiib, npuatep Canoni-
SENSYSMF3010, pH-metp pH-150MU ¢ roc.moBepkoit,
cucremuslit 6ok [1K (775), mxad cymmnsnsii LOIPLF-
25/350-GSl1, 310X 310x310 MM
O/BeHTHMIIATOpA.HEPIK.CTATh ITUPPOBON KOHTpOJEp), KO-
JIMYECTBO MOCafoYHbIX MecT — 10.
Jladopatopus Ne 416
ATOMHO-2a0COpOIIMOHHBIH  CHIEKTPOHOTOMETP MO-
nens AA-7000, dupmer "lumansy"”, Snonus, 6ayuioH ¢
remueM Mapku A — 2 mrt, BeHtunarop BEHTC 100
BKMiy/*1/, ra3oBblif XpoMaTo-mMacc-CIEKTPOMETP MO-
nenbs GCMS-QP 2010PIUS, kommbioTep B cOCTaBe: CH-
CTEMHBIA 0JIOK, MOHUTOD, KJIaBUATypPa, MBIIIb, KOHIUIIH-
onep QUATTROCUMA QV/QN-FI2WA, noytOyk Fu-
jitsuLifebooKF530 IntelCorei3-330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, mepcoHanbHbIi KOMIBIO-
tep B kommrekte HP AiO 20"CQ 100 eu (MoHOOIOK),
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anektporumtka Irit IR-8200,1500BT muameTp koH(bOpPKH
185mm.
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MHWHOBPHAYKH POCCHUHN
OI'bOY BO «bAIIKUPCKUU I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEN INPOT'PAMMBI
nucuurinabl CTpoeHUE BellecTBa Ha 5-6 cemecTp
ouHasi opMa oOyueHus

Bun paGoTsI O0nem aucnu-
TJIMHBI
O6mas Tpypoemkocts aucturuinabl (3ET / gacoB) 4/144
Y4eOHbIX YaCOB HA KOHTAKTHYIO paboTy ¢ Mperno/iaBaTesieM: 100,9
JICKITUHT 50
MPAKTUYECKUX/ CEMHUHAPCKUX -
71a00PaTOPHBIX 50
Ipyrux (TpymnroBas, WHAWBHUyalbHAs KOHCYIbTAllMsS M WHBIC BUIBI
y4eOHOU NeATEeTbHOCTH, MpeIycMaTpUBaIoNIie padoTy 00y4aromuxcs ¢
npenogasatenem) (OKP) 0,9
Y4eOHBIX 94acOB Ha CAMOCTOSATEIbHYIO0 paboTy obyudaromuxcs (CP) 43,1
Y4eOHbIX JacoB Ha MTOJITOTOBKY K IK3aMe-
Hy/3auery/muddepennnupoBanHomy 3auety (Kontposs) -

®opma(bl) KOHTPOJIA:
3ager B 5 u 6 cemecTpax
KonTtponbHas pabora B 6 cemectpe

[Tpunoxenue No 1
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Tema u conepxanue OcHOBHas U J10TOJI- 3ananus no ca- | @opma TEKyUero

n/m HUTEJIbHAS JIUTepa- MOCTOSITEJIbHOM KOHTpOJIS ycIie-
Typa, peKOMeH/1ye- | paboTe CTyeHTOB | BaeMOCTH (KOJI-

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

Mepa U3 CIIHUCKa) TPOJIbHBIE Pabo-

ThI, KOMITBIOTEP-
HbIC TECTHI U T.I1.)

1 2 3 4 5 6 7 8 9
S cemecTp

1 BBenenue. [1-3] CamocrosiTenpHOE nmabopaTtop-

Kiaccuueckast 1 KBaHTOBO- U3y4EHUE PEeKO- HbIC PabOTHI;
MeXaHHYeCKas TEOPUU CTPOe- MEHAYeMOi oc- TPYNIOBLIE U
HUS MOJIEKYII. HOBHOM U JIOTIOJI- | MHAWUBUyaJbHbBIE

HUTEJBHOM JINTE- | TBOPUYECKHUE 3a-
— 4 2 paTypsbl, BBIIIOI- TaHusd,
HeHue jabopa- pedeparsr;
TOPHOH padoThI, JOKJIa/abl
2 MMOATOTOBKA K T€-
CTHUpPOBAHMUIO, 3a-
YyeTy
2 Kuaaccuueckasi moaenb [1-3, 7] CamocrosiTeTbHOE nmabopaTop-
MOJIEKYJIbI U3Y4YEHUE PEKO- HbIE PabOTHI;
MEHJIyeMOMH Oc- IPYIIIOBBIE U

1.1 OcHOBHBIE OHATHSL. HOBHOU U JIONOJI- | UHAMBHUAYaIbHbIE

1.2 KoopanHaThl aTOMOB HUTEIbHOH JTuTeE- TBOPYECKHUE 3a-
(s11ep) MOJIEKYIIBI. paTypbl, BBINOJ- JAHUS;

1.3 PaBHOBecHas reomer- 6 6 HeHue J1labopa- pedeparsr;
pudeckasi KoHpHUTypaIus Mo- — TOPHO paboTHI, JOKJIa/bl
JIEKYJIBI. MOJITOTOBKA K Te-

1.4 MexmbsiaepHble pac- CTUPOBAHMUIO, 3a-
CTOSIHUSI, BaJICHTHBIC YTJIBI, YT- 8 4eTy
JIbl BHYTPEHHETO BPAILECHUS.

1.5 OrrankuBaHue 3J1eK-
TPOHHBIX AP

1.5.2 Monexysl ¢ p-
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CBS3SIMU.

1.6 3akoOHOMEPHOCTH B
TeOMETPUUYECKON KOHPUTYypa-
LMY MOJIEKYIL.

1.6.1 3akOHOMEPHOCTH B
PaBHOBECHBIX 3HAUEHUSX JTUH
CBA3EH.

1.6.2 3akoHOMEpHOCTH B
BaJICHTHBIX yTJIax.

1.6.3 3aKOHOMEPHOCTH B
yriax BHYTPEHHETO BpalleHus,
KOH(OPMEPBHI.

1.6.4 BuytpenHee Bpaiie-
Hue B 1,2-m1uxJjiopaTaHe.

Tema 2. Cummerpus Mmo-
JIeKY.I.

12

[1, 7-8]

naboparop-
HbIE pabOTHI;
TPYIIOBEIE H
WHAUBHUIyallbHbIC
TBOpYECKHE 3a-
JaHUS;
pedeparsr;
JTOKJIaJIbI;
KOJUTOKBHYM;
KpYIJIBIA
CTOJ;
TUIIOBOM
KOMIUIEKT pa3Ho-
YPOBHEBBIX 33724

Tema 3. DiekTpuyecKue
CBOMCTBA MOJIEKY.I.

3.1 JIunoabHBIE MOMEHTBI
MOJIEKYIL.

3.1.1 DaekTpuyeckuii au-
MOJIbHBIA MOMEHT B KJIacCHYe-
CKOM TEOpHUH.

[1-3, 9-12]

CamocTosTeIIbHOE
U3Yy4YEHUE PEeKO-
MEHJIyeMOM Oc-

HOBHOM U JOIIO0J-

HUTENLHOU JIUTE-
paTyphbl, BBINOJI-
HeHue jJabopa-

nmabopaTop-
HbIE pabOTHI;
TPYIIIOBBIE H
UH/IMBUyaJIbHbIE
TBOPYECKHE 3a-
JaHMS;

pedeparsr,
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3.1.2 IlonspHble U HETIO- TOPHOU PabOTHI, JIOKJIaJIbl
JSIpHBIE MOJIEKYJIbl. Junomns- 8 9.1 HOJrOTOBKA K Te-
HBIA MOMEHT U CHMMETPUS MO- CTUPOBAHMUIO, 3a-
JEeKyI. qery
3.1.3 JIumonapHBIA MOMEHT
U U30MEPUS MOJIEKYII.
3.2 TlonsipuzyemMocTb Mo-
JEKYJIBL.
3.3 CB#3b 2IEKTPUUECKUX
CBOMCTB MOJIEKYJI C JIEKTPH-
YEeCKMMHU CBOMCTBaMH Bellle-
CTBa.
3.3.1 lonspuzamus au-
AJIEKTPUKOB.
3.3.2 lonspuzamus au-
AJIEKTPUKA B IEPEMEHHOM I10-
ze.
3.3.3 MonbHas pedpak-
1usl.
6 cemecTp
Tema 4. DJIeKTPOHHO- CamocrosiTeTbHOE nmabopaTop-
K0J1e0aTeIbHO- U3YYEHUE PEKO- HbIE pabOTHI;
BpalaTebHbIe COCTOSIHUS MeHAyeMoM oc- TPYIIIOBBIE H
MOJIEKY.I. HOBHOM 1 10N0JI- | UHIMBHIyalbHbIE
4.1 DHepreTuyeckue co- HUTEJIBHOM JINTE- | TBOPYECKHUE 3a-
CTOSTHUSI IByXaTOMHOM MoJIe- paTypbl, BBIIOJ- JTaHMS;
KYJIBI. HeHue Jabopa- pedeparsr;
4.2 Cratuctudeckoe pac- 30 20 TOpPHOU PabOTHI, JIOKJIAJbl;
npeesieHrne MOJIEKYJI 110 dHEep- [1-6] MOJITOTOBKA K Te- KOHTPOJTb-
TeTUYECKUM COCTOSIHUSIM 24 CTUPOBAHHUIO, HbIE pabOTHI;
4.3 CrnekrtpanbHble 001a- KOHTpPOJIBHOM pa- KOMILJIEKT
CTH. 6oTe, 3aueTy pPa3HOYPOBHEBBIX
4.4 BpamaTenpHbIe COCTO- 3a7a4;
SIHUSL MOJIEKYIL. TECT
4.4.1 JIsyxaroMHasi MoJie-
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KyJla KaK K€CTKHUI poTaTop.

4.4.2 HexxecTkuit potaTop.

4.5 KonebaTenpHbIE CO-
CTOSIHUSL.

4.5.1 'apmonuveckuii oc-
HUJIIATOP.

4.5.2 AHrapMOHUYECKHI
OCLIUJUIATOP.

4.5.4. BzaumopeiictBue
BpalieHu# U KojaeOaHui.

4.5.3 KonebarenbHo —
BpallaTeIbHbIC TIEPEXO/IbI B
JBYXaTOMHOU MOJIEKYyJIe.

4.6 CnekTpoCKOnusi KOM-
OMHALIMOHHOTO PACCESTHHUSL.

4.6.1 KBaHTOBEIN ITOAXOI K
KP.

4.6.2 BpamarenbHbie
CHEKTPbl KOMOMHAIIMOHHOTO
paccestHus JIMHEHHBIX MOJIe-
KYIL

4.6.3. KonebatenbHble
cnekTpsl KP.

4.7 DneKTpOHHBIE CIIEKTPHI
JIBYXaTOMHBIX MOJIEKYIL.

4.7.1 HTE€HCUBHOCTH
ANEKTPOHHO-KOJIe0aTEIbHBIX
CHEKTPOB: MpuHIMI PpaHKa-
Konnona.

Bcero yacos:

50

50

59.3
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PediTHHT — J1aH AUCHMIIITHHEI

b1.0.19 Ctpoenue BemecTBa

[Tpunoxenne Ne 2

HarpasieHue/criennanbHOCcTh 04.05.01. dyHmamMeHTaIbHAS ¥ MPUKIIATHAS XUMUS

Kypc 3, cemectp 5

bann 3a Yucno
Buzpl yueOHOI eI TEIbHOCTH CTYJCHTOB KOHKpETHOE 3a7aHui 3a Bannet
3aJjaHue ceMecTp
Munumanesslii | MakcuManbHbINA
Monyns 1
Texymmii KOHTPOJIL
1. ToxaroroBka mpe3eHTAIUH 110 TEME pas3-
Jienia ¥ BBICTYIIICHUE C HEell Ha IpaKTH- 5,0 1 0 5,00
KyMe / ygactue B paboTe Kpyriioro cTonia
2. BrpimonHeHue nadbopaTopHBIX padboT 5,00 2 0 10,00
Py0e:kHblii KOHTPOJIb
1. KonnokBuym Ne 1 (mo mpaktuke) 10,00 1 0 5,00
Moayns 2
Tekymuii KOHTPOJIb
1. Pemenue THIOBBIX 3a1a4 1,00 5 0 5,00
2. Z;THLHZ OIpOC Ha J1a00PaTOPHBIX 3aHSATHU- 5,00 4 0 20,00
3. BsicTyruieHue ¢ T0KIaI0M 5,00 1 0 5,00
4, 51131/}1/:131:;:11; 1;[1 WHIIMBHIYyalIbHBIE TBOpYE- 5,00 1 0 5,00
PyO0exHblii KOHTPOJIb
1. KommokBuym Ne 2 10,00 1 0 10,00
3. Tect 30 1 30,00
ITocemaemocrtn
1. IMocelenne TEKIIMOHHBIX 3aHATHA -6,00
2. Iocermenne MpakTUIECKUX (CEMUHAPCKUX, Ta00PAaTOPHBIX) 3aHATUI -10,00
Hroro 100
MoompurenbHble 6T
VuacTtue B 0IUMIIMagax 1,00 0 1,00
VYuactie B KOHPEPSHIUAX 2,00 0 2,00
[Ty6nukanus Te3ucoB 3,00 0 3,00
[Iybnukanus craTei 4,00 0 4,00
Hroro 10
HTOroBplii KOHTPOJIbL
3auer 60 100

b1.0.19 Ctpoenue BemecTa

HampasieHue/creruanbHocTh 04.05.01. dynaameHTanbHas U MPUKIATHAS XUMHUS

Kypc 3, cemectp 6
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bann 3a Uucno
Bunbl yueGHOI eTeIbHOCTH CTYJCHTOB KOHKpETHOE 3aJlaHui 3a Bannsr
3aJjaHue ceMecTp
MunumaneHslii | MakcuManbHbINA
Monyns 1
Texkymmii KOHTPOJIL
4. TloaroroBka Ipe3eHTALNH IO TEME pa3-
Jienia ¥ BBICTYIIICHUE C HEell Ha IpaKTH- 5,0 1 0 5,00
KyMe / ygactue B paboTe Kpyriioro cTonia
5. z;:;:sm OTIPOC Ha Ja0OPATOPHBIX 3aHS- 5,00 2 0 10,00
Py0e:xHblii KOHTPOJIb
1. KonnmokBuym Ne 3 (1o mpakTuke) 10,00 1 0 10,00
Monyns 2
Texkymmii KOHTPOJIL
5. Pemienue TUIOBBIX 3a1a4 1,00 0 5,00
6. BrmomHeHne 1a60paTOPHBIX PadoOT 5,00 0 20,00
7. BBICTyIUIEHHE C TOKITAOM 5,00 0 5,00
8. 553112131:;:11; 1;[1 WHIIMBHyalIbHBIE TBOpYE- 5,00 1 0 5,00
PyO0exHblii KOHTPOJIb
1. KommokBuym Ne4 20,00 1 0 20,00
6. KommoxBuym Ne 5 20,00 1 20,00
ITocemaemocrtnb
1. [TocernieHue TEKIIUOHHBIX 3aHATHI -6,00
2. Ilocenienne NpakKTUYECKUX (CEMHHAPCKUX, Ta0OPATOPHBIX) 3aHATHH -10,00
Hroro 100
MoompurenbHble 0TI
VuacTtue B 0JIUMIIMagax 1,00 0 1,00
VYuactie B KOHPEPSHIUAX 2,00 0 2,00
[Ty6nukanus Te3ucoB 3,00 0 3,00
[Mybnukanus craTei 4,00 0 4,00
Hroro 10
HTOroBplii KOHTPOJIbL
3ager 60 100
ITuceMenHast KOHTpoOJIbHAS paboTa (TI0 mpax- He 3aure-
THKE) HO 3a4TEHO
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