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1. IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 AWCHHUILJIMHE, COOTHECEHHBIX € yCTa-
HOBJICHHBIMH B 00pa30BaTe/IbHOM NPOorpaMMe HHAMKATOPAMH JOCTH/KEHUS KOMIIeTEeHIIUH

[To utoram ocBOEHUS AUCHUIUTHHBI O0YYAIOIIHUICS JOHKCH JOCTUYD CIEAYIOIIUX PE3YJIbTaToOB 00Y-
YEHUS:

Kareropus ®opmupye- | Kox n HanmeHoBaHMe MHAMKATOPa A0cTU- | PesynbTaTnl 00y4yeHus: 110 JUCHHUILIUHE
(rpynma) |Masi KOMIETCHIUSA JKeHUs] KOMIIETeHUHHU
KOMITETeHIUI| (¢ yKa3aHHeM KO-
(npu HAIU- aa)
unu OIIK)
OIIK-3 OIIK-3.1. IIpuMeHsIeT TeopeTHIecKue 1 3HaTh: OCHOBHBIE NPHEMBI PabOTHI
CriocobeH Tpu- | MOMYySMIIMPUYECKHE MOJENU IPU PELICHHH | CO CHeNUaTU3UPOBAHHBIM ITPOTPAMM-
MEHATh pacuer- | 3aJa4 XUMHYECKON HaIllPaBIEHHOCTU HBIM OOECIICYCHHEM IIPU IPOBEACHUH
HO- TEOPETHYECKUX PACUeTOB M 00paboTKe
TEOPETHYECKHE JKCHEPUMEHTAIBHBIX JaHHBIX
METOABI IS YMeTh: NpUMEHSTh CIELUATU3UPO-
H3y4eHUs BaHHOE ITPOTPaMMHOE OOecIeueHre Mpr
CBOWCTB BEIIECTB IIPOBEIEHUH TEOPETUYECKUX PACUETOB U
U TPOLECCOB C 00paboTKe OJKCIIEPUMEHTAIBHBIX JlaH-
HX Y4acTHEM C HBIX
HCI0JIb30BaHUEM OIIK-3.2. Hcnome3yer craHAapTHOE 3HaTh: OCHOBHBIE NPHEMBI PabOTHI
COBPEMEHHOU IIporpaMMHOE OOecCliedeHHe MPH PELICHUH | CO  CIIEHAIN3UPOBAHHBIM POrpaMM-
BEIYHCIMTENIBHON | 33124 XUMHYECKOI HAIIPABICHHOCTH HBIM OOECIICYCHHEM IIPU IPOBEACHUH
TEXHUKU TEOPETHYECKUX PACUeTOB M 00paboTKe
JKCHEPUMEHTAIBHBIX JaHHBIX
Brnaners: HaBbIKAMU TNPUMEHEHHS
CHELMATU3UPOBAHHOIO  MIPOrPAMMHOIO
obecrieueHnst M 0a3 JaHHBIX IIPU pelIe-
HUM 3a1ad Npo(hecCHOHAIBHOW cdephl
JIeSITENTbHOCTU

2. HLeap 1 MecTO AMCUHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPorpaMMbl

Juctumrza «CTpoeHHe BEIecTBa» OTHOCUTCS K BApUATUBHOM yacTy 0053aTEIHOTO IIUKIIA.
JlucuuminHa uzydaercst Ha 3 Kypce B 5 U 6 cemecTpax.

Lenb ocBOEHUS NaHHON AUCIUIUIMHBI 3aKII04aeTCsl B JOPMHUPOBAHUM 0A30BBIX 3HAHUN B 00JaCTH
CTPOCHHUSI OPraHNYECKUX, HEOPTraHUYECKUX, a TaKKe KOOPAWHAIMOHHBIX COCTUHEHUH, pacIIMpeHus: 00-
IIET0 HayYHOTO KPyro3opa CIEeHUAINCTOB B 00JacTy 001Iei 1 aHaTUTHYECKON XUMUH, 3HAKOMCTBA C 0Oa-
30BBIMU TEOPETHUECKUMH MPUHIUIIAMUA METOJIOB MACHTH(PHUKALUN U YCTAHOBJICHUS CTPOEHUS OpraHuye-
CKUX M HEOPraHMYECKHX COEAMHEHUHN. 3aauu U3y4eHus AucUuIUIMHbl « CTpoeHue BelecTBay: 1) ycBoe-
HUE OCHOBHBIX IOHSITUNA TEOPUU CTPOEHMS MOJIEKYJ] U KOHJIEHCUPOBAHHOTO BEILECTBA; 2) U3YYEHUE OC-
HOBHBIX METOJIOB CIIEKTPOCKOIIHH.

Jlnist OCBOCHHUSI AUCLUIUIMHBI HEOOXOIMMBI KOMIIETEHLIUH, C(HOPMUPOBAHHBIE B paMKaX M3y4EeHUs
cleayromux aucuiuine: «O6mas xumus», «Heopranmdeckas xumusy, «Opranndeckas Xumus», «Du-
3uka (paznensl «OnTuka», «ATOMHAs U siAepHas QU3NKa»)».

3. Coaepxxanue padoueii nporpaMmsl (00beM TUCHHIIUHBI, TUNIBI U BU/IbI y4eOHbIX 3aHATHIA,
y4eOHO-MeToAn4YecKoe ofecnedyeHne CaMoCTOSITeIbHOI padoThl 00y4aromuxcs)

Copneprxanue paboueii mporpammel npezacranieHo B [Tpunoxennn Ne 1.

4. D oHJ OLIEHOYHBIX CpeaACTB MO AMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHIUI M MHAUKATOPOB IOCTHKeHUSI KOMIIETEHIMI ¢ yKa3aHHUeM COOTHe-
CEeHHBIX C HUMH 3aIUIAHNPOBAHHBIX Pe3yJIbTAaTOB 00y4eHHs 0 AucuuILInHe. OnucaHue KpuTepues
U HIKAJI OLeHNBAHUA Pe3yJIbTaTOB 00y4eHHsl N0 TUCHHUILINHE.



Kon un (bOpMyJ'IPIpOBKa KOMIICTCHIINHA OIIK-3 Cnocoben MNPUMCHATL PACUCTHO-TCOPCTUUCCKUC MCTOABI IJId U3Y4YCHHUS
CBOWCTB BEIIECTB U IT OIICCCOB C MX YYdCTHUCM C UCIIOJIb30BAHNCM COBpeMeHHOﬁ BBIYUCIIUTSILHON TEXHUKHU

Koa n
HAauUMEeHOBaHHEe
HHIMKATOPA 10-

PesynbTarTnl
00y4yeHHs 10 AUCIHU-
TJIMHe

Kpurepun onileHHBaHMS pe3yabTaTOB 00yUEeHNUS

CTHKEHHH KOMIIe- He 3aureno 3auTeHo
TeHIUH
OIIK-3.1. 3HaTb: OCHOBHBIE 3HaeT OTHAENbHbIE NpPUEMBI 3HaeT OCHOBHBIE ITPHUEMBI pabOTHI CO

IIpumensier Teope-
TUYECKHE U MOIy-
SMIHUPUYECKUE MO-
JIeNU TIpU PELIEHUuU
3aa4 XUMHYECKON

npueMbl  paboTBl  CcO
CIICLHATU3UPOBAHHBIM
MPOrpaMMHBEIM ~ 00ec-
MEYCHHEM TIpH TPOBe-
JICHHH TEOPETUYECKHUX

paboTsl ¢ Hanbosee MOMyIISPHBI-
MU CIICLHAIM3UPOBAaHHBIMHU TIPO-
rpaMMamH, HCHOJIB3YEeMBIMU B
XVMUH 1 MaTepUasiOBEICHUN, HO
3aTPYAHSAETCS B X pealu3aluu

CIICHHUAJIM3UPOBAHHBIMU  IIpOIr'paMMaMu,
HUCIOJB3yEMbIMU B XWMUH, MATCPUATIO-
BCACHUU W CMCKHBIX C HUMH 00JacTsIx
3HaHUA

HaIpaBJICHHOCTH pacyeToB U 00paboTKe
SKCTIEPUMEHTAIBHBIX
JIAaHHBIX
YMers:  mpume- YMeer UCIIONB30BaTh OT- YMeeT HCIIONB30BaTh CHEIUATIN3H-
HATH  CICHMAIM3UPO- | JeNbHble (YHKIMM HEKOTOPHIX | pOBaHHOE IPOrpaMMHOE oOecredeHue
BaHHOE NPOrpaMMHOE | CIICIMAIN3UPOBAHHBIX MPOrpaMM | JUIS HPOBENEHHS TEOPETHUECKHX pacde-
obecrieueHne npu | a1t o0paboTKM  SKCHEpHMEH- | TOB M 00pabOTKM 3KCIIEPUMEHTAIBHBIX
MIPOBEACHUH TEOPETH- | TAJbHBIX JaHHBIX JIAaHHBIX TIPM PEIICHWH 3a7ad npodeccu-
YECKUX pacuyeToB W OHAJIEHOH c(ephl AeTETHHOCTH
o0paboTke  IKCHEpH-
MEHTJIBHBIX JaHHBIX
OIIK-3.2. 3HaTb: OCHOBHBIE 3HaeT OTHAENbHbIE NpPUEMBI 3HaeT OCHOBHBIE ITPHUEMBI pabOTHI CO
Hcnons3yer crasH- | mpueMbl pabOTBHl €O | pabOTHI ¢ HanboIee MOMYJSIPHBI- | CIIEHAIN3UPOBAHHBIME ~ IPOrpaMMaMH,
JlapTHOE MIPO- | CHEIHMAIN3UPOBAHHBIM | MU CHEIUAJIM3UPOBAaHHBIMHU PO- | HUCIIONB3YEMBIMH B XHMHH, MaTepHajo-

rpamMMHOe obecrie-
YeHHe IIpU pere-
HHUHY 337124 XUMHYe-
CKOM  HampaBICH-
HOCTH

MPOrpaMMHBIM ~ 00ec-
MEYCHHEM TIpH TPOBe-
JCHHH TEOPETUYECKHX
pacyeToB U 00paboTKe

rpaMMaMu, HUCIIOJIb3yCMbIMHU B
XUMHUU U MATCPHUAJIOBCACHUHN, HO
3aTPYAHACTCA B UX pCaln3allun

BCACHUU W CMCXKHBIX C HUMH 00JacTsIx
3HaHUA

OKCIICPUMCHTAJIbHBIX
JaHHBIX

BJ'Ia,HeTBZ HaBBbI- Bna,ueeT CIIOCOOHOCTBIO HC- BnazleeT CITOCOOHOCTBIO CaMOCTOSI-
KaMH MNPUMCHCHUA | MOJb30BATh  CIICIUAJIU3UPOBAH- | TCJIBHO HCIIOJIB30BATL  CHCIUAIU3INUPO-
CIICHUAJIU3UPOBAHHOI'O | HOC IPOrpaMMHOC obecrnicueHre | BaHHBIE 0Oa3bl JaHHBIX W CIICOHUAJIBHOC

porpaMMHOro  obec-
neyeHus v 6a3 TaHHBIX
NpU  pEIICHUH 3a/1a4
podeCCHOHATHHOMN
cepsl IeITeTbHOCTH

TOJIBKO IPH HENOCPEACTBEHHOM
yYacTHHM  CIIE[HaNncTa  Ooee
BBICOKOH KBaTM(UKAINH

IporpaMMHOE oOecIiedeHre ISl TOMCKa
HEoOXOANMOI HaydHO-TEXHHYECKON WH-
(opmaryy, IpoBeJeHUs] PacueToB, 00pa-
OOTKM  OKCIIEpUMEHTAJbHBIX  JIAHHBIX,
MOATOTOBKM HAYYHBIX MYOJIHMKaIMid W
JIOKJIa10B

4.2. TunoBbie KOHTPOJIbHbIE 32/JAHUA UM UHbIE MATEePHAJIbl, HE0OX0AMMBbIE /1JIs1 OLlIECHUBAHUA pPe-
3yJbTATOB 00y4eHHUS MO JMCUMUILINHE, COOTHECEHHBIX ¢ YCTAHOBJEHHBIMH B 00pa30BaTe/IbHOM
NMporpaMMe MHIMKATOPAMU IOCTHKeHUsI KoMIeTeHnnii. MeToanueckue MaTepuaJbl, onmpeaesiio-

mue npoueaypbl OICHUBAHUSA Pe3yJdbTaToB oﬁyqemm Mo AMCHMIIJIMHE.

Kon m HammeHOBaHHE HHIUKATOPA TOCTHKE-

HHUS KOMIICTCHIINH

Pe3yabTaThl 00y4eHHs N0 JUCHUILINHE

O1neHouHbIE
CTBa

cpes-

OIIK-3.1. Tlpumenser TeopeTH4YecKue H
MOYSMITUPHYECKAE MOJAENH MpPU  PEIICHUH
3a]1a4 XUMHUYECKOI HalpaBJICHHOCTH

3HaTh: OCHOBHBIC INPHUEMBI PabOTHl CO
CIICLMATU3UPOBAHHBIM IPOIPAMMHBEIM  00ec-
MEYCHHEM TIPH TPOBEIACHHH TEOPETHYECKUX
pacueToB M 00pabOTKe SKCIEepUMEHTATHHBIX
JIAHHBIX

YMeTh: IPUMEHSTh CHEeLHaTU3UPOBAHHOE
NPOrpaMMHOE 00ECIICUSHUE MPU HPOBEICHUH
TEOPETHYECKHUX pacyeToB U 00paboTKe JKCIIe-
PUMEHTAJIBHBIX JAHHBIX

OIIK-3.2. Ucnonp3yeT cTaHIapTHOE Mpo-
rpaMMHOE OOECIICUCHUE MPH PEIICHUU 3a/1a4
XIMHWYCCKOIN HAMPaBICHHOCTH

3HaTh. OCHOBHEIC MPUCMBbI pa60T},1 Co
CIICHUAJIN3UPOBAHHBIM  I[IPOTrPAMMHbBIM obec-
TNCUCHNUECM MPpU TPOBCACHHUN TCOPCTUICCKUX

nabopaTopHbIe paboThI;
TpYNIIOBBIE U MHIWBH-
JlyaJIbHBIE TBOPYECKHE
3aJlaHn;
pedeparsr;
JIOKJTaJIbl;
KOHTPOJIbHBIE Pa0OTEI;
KOJUTOKBHYM;
KOMIUIEKT pa3HOYpOB-
HEBBIX 3a71aY;
KpYIJIBIA CTOJ;
TecT




pacueToB M 00pabOTKe SKCIEepUMEHTaTHHBIX
JTAHHBIX

Brnanmers: HaBRIKAMU TIPUMCHEHHS CITCIH-
aJM3UPOBAHHOTO MIPOrPAMMHOT0 00CCIICUCHUS
1 0a3 NaHHBIX TPU PEIICHUH 3a7ad MpPodeccH-
OHAJBHOH c(hephl NeATCITLHOCTH

RO ~No O~ wWNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

TeMbl IrpynmoBbIX H/nin HHAUBUAYAJIBHBIX TBOPYECCKHUX 3auannﬁ/np0eKTOB

3aKOHOMEPHOCTH B T€OMETPHUECKON KOH(PHUTypalluu MoJIeKy:1. JIJTMHBI CBSI3el U BaJICHTHBIE YTJIbL.
JIMnIOIbHBINA MOMEHT U U30MEpUS MOJIEKYII.
DNEKTPOHHBIE CIIEKTPBI JBYXaTOMHBIX MOJIEKYII.
ITonsipuzyemMocTb MOJIEKYIIBI.
CnexTpanbHble 00JacTH.
3aKOHOMEPHOCTH B yIJlax BHYTPEHHETO BpallleHHsl, KOHPOPMEPHI.
PaBHOBecHasi reomeTpruecKasi KOH(QUTYpaIUsl MOJIEKYJIIBI.
KonebarenbHble CrieKTpbl KOMOMHALMOHHOTO PACCESTHHSL.
OHepreTn4ecKue COCTOSIHUS IBYXaTOMHON MOJIEKYJIBL.
ITonsipuzyemMocTb MOJIEKYIIBI.
CraTucTuueckoe pacrpeieaeHe MOJIEKY 0 SHEPIrETUUECKUM COCTOSIHUSM.
OTTankuBaHue JIEKTPOHHBIX Tap.
VHTEeHCUBHOCTD 3JIEKTPOHHO-KOJIe0aTeIbHBIX CIEKTPOB, npuHuMI @panka-Konnona.
[Tonspusanus IUIIEKTPUKOB.
PaBHOBecHasi reomeTpruecKasi KOH(OUTYpaIisl MOJIEKYJIIBI.
[TonsipHble 1 HENOJSAPHBIE MOJEKYIbI. JIUTOIBHBIE MOMEHT U CUMMETPUS MOJIEKYIL.
Koopaunatsl aToMOB (si1€p) MOJIEKYJIBL.
[Tonspusanus IUIIEKTPUKOB.
AHTrapMOHUYECKHUI OCLUILIATOP.
BuyTpeHnHee BpaiieHue B 1,2-nmuxinopaTaHe.
DNEeKTpUUYECKUI JUMOJIBHBIM MOMEHT B KJIACCUYECKON TEOPHUH.
Crnektpockonusi komOuHamoHHoro paccesiaus (KP). KanTossrit moaxoxn k KP.
[Monsipu3anus AUANEKTPHKA B IEpEeMEHHOM ToJie. MonbHas pedpaxiius.
CuMMeTpHs MOJIEKYII.
BiaumoneiicTBue BpaiieHuil u KonebaHui.
Knaccuueckast Moaesnb MoJieKynbl. OCHOBHBIE TOHSATHS.
JIByXaTOMHasi MOJIEKYJIa KaK )KECTKUU pOTaTop.
BpamatensHble CIeKTpbl KOMOMHAIIMOHHOTO PacCesiHUs JIMHEHHBIX MOJIEKYIL.
OHepreTn4ecKre COCTOSIHUS IBYXaTOMHON MOJIEKYJIBI.
I"'apMOHHMYECKH OCLIMILIATOP.
MexbsIepHbIE PaCCTOSIHUS, BAJIEHTHBIE YIJIbI, YTJIbl BHYTPEHHETO BPAIlCHHUS.
KonebarenbHO-BpalarenbHble IEPEeXo/abl B IByXaTOMHON MOJIEKYIIE.
Kputepun onenku (B 0a1ax):
1 Gasut BbICTABISETCS CTYACHTY, €CIH CTYJICHT MPABUIBHO OTBETHII HA TPU KapTOUKH U3 TIATH;
0 GanIoB BBICTABIIAETCS CTYJCHTY, €CIIM CTYACHT HETPAaBMIIBHO OTBETUJI HA TPH KaPTOUKH U3 MATH

JlabopaTOpHBIX 3aHATHH M0 KypCy
«CTpoeHue BelecTBa»

JlabopaTopHoe 3ansitue 1. OCHOBBI KJIACCHYECKOH TEOPHH XMMHYECKOr0 CTPOCHHUS
OCHOBHBIE IOJIOKEHUSI KIACCUUECKON TEOPUU XMMHMUYECKOTO CTPOEHUs. MOoJIEKyJIIpHblE MOJIENN

Pa3JIMYHOTO YPOBHS B COBPEMEHHON TEOPUH XUMUYECKOTIO CTPOCHHUSL.

Bennuunsl, onpenensone reoMeTpudeckyro KOHPHUTyparuo MOJIEKYIbl: MEXbSAEPHBIE PAcCTO-

SIHUS1, BJIGHTHBIE YIJIbI, IBYTPaHHbIE U TOPCHOHHbIE Yriibl. BHyTpeHnHee Bpamenue. Konpopmarnmu mo-
nexyn. PaBHoBecHble KOHpuUrypamuu Mosiekya. CTpykrypHas uzomepusi. ONTHUECKUE U30MEPHI.

JlabopaTopHoe 3ansiTue 2. CHMMeTPHS MOJIEKYJI




DneMeHThl U OTepald CUMMETPHH SIIEPHOM KOH(PUIypaluu MOJEKyibl. TouyeuHble TpyIIbI
cumMeTpun. [loHsATHE O NIpEACTaBICHUAX IPYIII U XapaKTepax MPEeACTaBICHUM.

JlabopaTopHoe 3aHsiTHe 3. DJIeKTPUYECKHE CBOMCTBA MOJIEKYJI

ITocTosiIHHOE M IIEPEMEHHOE BHEIIHEE BJIEKTPUYECKOE IMOJie. [[UIONbHBIM MOMEHT U IOJSpU3Ye-
MOCTb MOJICKYIL. CBs3b QJICKTPUYCCKUX CBOMCTB MOJICKYJ C BHCKTqueCKHMﬂ,CBOﬁCTBaMH BCIICCTBA.
MoubHast IONSIpU3aIMs U MOJIbHAS pepaKITusl.

JlabopaTopHoe 3aHsiTHE 4. DJIEKTPOHHO-KO0J1e0aTeIbHO-BpalllaTe/JIbHbIe COCTOSIHUSI MOJIe-
KYJIL

Craructuueckoe pacrpeesieHue MOJIEKYJI [0 SHEPTeTUYECKUM COCTOSTHUSM.

Bpamenue MoseKys Kak 1ea0ro. Pa3nuyHblie TUIIBI MOJIEKYISIPHBIX BOJTYKOB.

JlabopaTopHoe 3ansiTue 5. Koe6aTeabHble CIIEKTPBI MOJIEKY.I.

Konebanus monekyn. [IpubnrkeHne rapMOHHYECKOTO M aHTApMOHUYECKOTo OcIuuIsaTopa. B3a-
UMOJIeiicTBUE BpalieHni U konebanuil. HopmanpHble KoeOaHUs, YaCTOTHI HOPMaIbHBIX KOJEOaHUN U
YaCTOTHI OCHOBHBIX KOJIeOATEeIbHBIX MTEPEXOI0B.

JlabopaTopHoe 3ansitne 6. CieKTpPOCKONMS KOMOMHANMOHHOIO PACCEeSTHUS.

MuxpoBonHoBble, K- u KP- cnektpsl Monekyn, BeposiTHocTH mepexosioB M mpaBuiia oTOopa
IIPU NEPEXOAAX MEXKY Pa3IMUHbIMU KBAHTOBBIMU COCTOSTHUSIMHU MOJIEKYJ. CBA3b CIEKTPOB MOJIEKYJ C UX
ctpoeHueM. OnpeneneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJI U3 CIIEKTPOCKOIINYECKUX JaHHBIX.

Kputepun onenku 1a00paTopHbIx pador

«5 GamnoBy: 3amanue Mo paboTe BBINOJHEHO B MOJMHOM oObeMe. CTyIeHT TOYHO OTBETHJI Ha KOH-
TPOJIbHBIE BOIPOCHI, CBOOOIHO OPUEHTUPYETCS B MPEUIOKEHHOM PELICHUH, MOXKET €ro MOAU(UIIMPOBATH
IpU U3MEHEHUH YCIOBUA 337a4d. OTYeT BBINIOJHEH aKKypaTHO U B COOTBETCTBUH C IMPEIbSBISIEMBIMU
TpeOOBaHUSAMU.

«4 Ganay: 3aganue o paboTe BBIMOJHEHO B MOJTHOM 0O0beMe. CTYIeHT OTBETUII Ha TEOPETHUSCKUE
BOTIPOCHI, HCIIBIThIBast HEOObIINE 3aTpyaHeHH. KauecTBo odopmiieHHs oTdyeTa K paboTe He MOTHOCTHIO
COOTBETCTBYET TPEOOBAHHSIM.

«3 6amna»: CTyIeHT MpaBUWIBHO BBIMOJHMI 3a7aHue K padore. CocTaBuUi OTYET B YCTAHOBJICHHOM
¢bopme, mpeacTaBuil pemeHus OONBIIMHCTBA 33JaHUH, TPETYCMOTPEHHBIX B padoTe. CTYAEHT HE MOXKET
MOJIHOCTBIO OOBSCHUTH MOJIy4YCHHbIE PE3YIbTATHI.

«2 6amta»: CTyneHT HenpaBWIbHO BhIMONHUI 0T 70% 10 50% 3amanuii paboThl U HE MOXKET 00BsIC-
HUTb MOJTydCHHbIE Pe3ybTaT.

«1 Gamn»: CTyneHT HenpaBUIBHO BBIMOJHUI cBbIe 70% 3amanuii paboThl U HE MOKET OOBSCHUTD
MOJTyYEHHBIE Pe3yibTaT.

«0 6amnoB» CTyneHT HE BBIIIOJHWI BCe 33JaHUs pabOThl M HE MOXKET OOBSCHUTH MOJYYEHHBIEC pe-
3yNbTaT

KoMmiekT TecTtoB
1. VkaxuTe BepHOE HEPABEHCTBO:

A) "Ee >> E, >> E; B) Ec > E, > E,
B) E, >> E, >> E; r) Ec<E,>>E,
2. YxaxuTe NpaBUIbHYIO (pOpMyITy, HCHIOIB3YEMYIO Ul pacyeTa MOJIHOM 3HEPrud B KBAHTOBOU Me-
XAHUKE
A)E=E.+E,+E, B)E=E, +E;,
B)E=E, +E, r) E = E¢ + E-E;
3. Bribepute npaBUIIbHBII OTBET:
A) "Ee = 10° +10° Jix/Mos B) Ee = 10° +10" Jl/mousb
B) Ee = 10* +10° Jlx/moub r) Ee = 10° +10° xJlx/Mo1b

4. BribepuTe BepHOE HEPABEHCTBO:



A) *(De >> WeXe > 0 B) We < WeXe < 0
B) We << WeXe > 0 F) We >> WeXe < 0

5. VYkaxuTre mpaBUIbHOE 3HAUYECHUE DHEPTUU TIPH MEPEX0JIe IBYXaTOMHOUN MOJEKYIBI MEXIY pa3pe-
[ICHHBIMU TIPABHJIAMHU 0TOOpa KOJIeOATETbHBIMH YPOBHSIMU:
A) ‘Ey = 10* x/monb B) Ey = 10° Jix/Mo1b
B) E, = 10% Jix/Moms r) Ey = 102 JIx/Mob

6. VYkaxure MpaBWIbHOE 3HAYCHUE SHEPTHH IMPU MEpPeXoJie IBYXaTOMHOM MOJIEKYIIBI MEXIY pa3pe-
IICHHBIMHU TPaBUJIAMU 0TOOPA BpallaTeIbHBIMH YPOBHIMMU:
A) *EJ ~ 102 JIx/MOJIb B)E; = 10? kKkan/MoIb
b)E;~ 102 kJ>x/Mob rnk;= 102 kay/MoJIb
7. BI:IGCpI/iTe [IPaBUJIbHBIN OTBET:
A) Kaxa0e 3JEKTPOHHOE COCTOSIHME JBYXaTOMHOM MOJIEKYJBbl MMEET CBOM HabOp CXOIs-
IIUXCSI KOJIeOATEeNbHBIX U PACXOAAIIUXCS BPALIATEIbHBIX COCTOSHUMH;
b) kaxmoe 3MeKTpOHHOE CTPOEHHUE IBYyXaTOMHOW MOJIEKYJIbl UMEET CBOM Ha0Op pacxo sIux-
cs KoJieOaTeNbHBIX U BpallaTeIbHbIX COCTOSHUMH;
B) xaxx[10€ 3JIeKTpOHHOE COCTOSIHUE JIBYXaTOMHOM MOJIEKYJIbl UMEET CBOM HA0OP CXOISIINXCS
K0JIe0aTeNbHBIX U BPAIIATEIbHBIX COCTOSHUIA;
I') xaxa0e >MEeKTPOHHOE COCTOSHHE IBYXaTOMHOM MOJIEKYJbl UMEeT CBOW HaboOp pacxons-
IIUXCSI KOJIeOATEbHBIX U CXOISIIMXCS BPAIATEIbHBIX COCTOSHUM

8. Bribepute BepHOE COOTHOIIECHHUE sl pacueTa 4YacTOThl KoJIeOaHUH JBYXaTOMHOM MOJIEKYJIBI V’

A) V':;l; B) v =2\
* c A

B VvV = — F VvV o =—
) A ) c

9. Bribepute BepHOE COOTHOLICHHUE IS IEpecyeTa MKy BOJIHOBOTO YMCIIA V B YaCTOTY KOJeOaHHiA
Vv’ ISl IBYXaTOMHOM MOJIEKYJIbI

A)*v‘zcv B) v="
c

By v =S Nv="
Y 271

10. VkaxxuTe npaBuiIbHY0 GOpMyIy IJIs pacueTa TepMa JIByXaTOMHOW MOJICKYIIbI:

A) == B) e= —
hc hc

}3)8:E F)azhc—x
A E

11. VkaxxuTe nmpaBuiIbHYIO (HOpPMYIy IJIsl pacueTa MOMEHTa HHEPIIUH IByXaTOMHON MosieKkyibl AB

A) | MOJICKYJISIpHAadg Macca , ® MOJICKYJIsIpHasg Maccay r 2
- 0
MOJICKYJIsIpHAaA mMacca, + MOJICKYJIApHas mMacca g

* MOJICKYJISIpHAs1 Macca , ® MOJICKVJIApHasI Macca
B) I= yAp A YAP B elaemer.
MOJICKYJISIpHaA MaCC&A +MOHeKy.HHpHaH MaCC&B
B) | MOJICKYJIApHAasA MaccaA +MOHCKyn5IpHaH MaccaB r2
= [ ]
MOJICKYJIApHAsA MaCCﬁA ¢ MOJICKYJIIpHAsA MaCCﬁB
MOJICKVYJIIpHAsd Macca , + MOJICKVYJIIpHas macca
1= yUp A yUp B elaem.or?

MOJIEKYJISIpHasl Macca , ® MOJIEKYJIsIpHasi Macca g



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bribepure npaBuibHyto GopMyiy Ul pacueTa pa3pelieHHbIX YPOBHEH BpallaTebHONW SHEpruu

JBYXaTOMHOU MOJIEKYJIBI
2

A E, = h

—+J(3+1) B) E, = +J(J+1)
8n“l

2
8r’l
2 2

B)E, = +J(+1) rE, ="

7l 8’|

*BJ(J+1)

VYKaxure npaBuIbHYIO0 (GopMyny /Ui pacdyera BpalaTeaIbHON MOCTOSHHOM:

* h h
A) B=——— B)B=—
) 8nllc ) 8rl

h? h?
8nlc ) 8’|

B) B=

VYKaxuTe MpaBWiIo 0TOOpa Ui Pa3pelIeHHBIX MEPEX0J0B MEXAY COCETHHMMH BpallaTeIbHbIMU
YPOBHSIMH JBYXaTOMHOM MOJIEKYJIbI B IPUOIMKEHUN KECTKOTO pOTaTopa:

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

Bribepure npaBuibHy0 (GOpMyay IS pacueTa BpallaTeNbHBIX TEPMOB JBYXaTOMHOM MOJIEKYJIbI
B MIPUOIMKEHUN HEXKECTKOTO poTaTopa

A) e=B*J(+1)-DI*(J+1)? B) ¢ =B+ (J+1)-DJ?
B) e=B*J* -DJ(J+1) I e=BeJ(J+1)-DJ+1)?
VYKaxxure npaBUIbHYI0 GOpMYITy ISl pacuyeTa SHEPruu rapMOHUYECKOTO OCHMIIIATOPA:

A)*E:;-k-(r—re)z B)E:;-k-(r—re)

B) E=ke /(1) D E=Leke (o)

VYKaxure mpaBuiio 0TOOpa sl IBYXaTOMHOW MOJIEKYJBl B MPUOIMKEHUH TapMOHUYECKOTO OC-
LHUAJUIATOPA:

A)" Av=+1 B) Av=+1 42
b) Av=0, +1 I Av=4+1 2, 43
VYKaxxurte npaBWIbHYI0 (GopMyITy IUIsl pacdyeTa 4acTOThl KOJIEOaHUH ABYXaTOMHOM MOJICKYJIbI

A)* O)KOH = i E B) Q)KOJ'I = i E
2t \ 2hc \'nt

L Moy, =
2mc \ p 2h°c '\ p

VYKaxurte NnpaBuIbHYI0 (GOpMYITy JUIS pacyeTa HyJIEBOr0 YPOBHS SHEPIHH JABYXaTOMHOM MOJIEKY-
JI61 B IPUOMIKEHUN aHTAPMOHUYECKOTO OCIHIUIATOpA:

A’ E, :;hwm B) E, =hco,,

B) E, = ;hmmc I E, =h’co,,

VYKaxuTe NpaBUIbHYIO0 GOpMyITy Ul pacyeTa SHEPTHU JBYXaTOMHOM MOJIEKYNbl B MPHUOIMKECHUN
AHrapMOHHMYECKOI0 OCLUIUIATOPA!

A’ E:we(v+;)—coexe(v+;)2 B) Ez@)e(v+;)—wexe(v+;)

B) E:oae(v+;)+oaexe(v+;)2 I E:we(v+;)2 —mexe(v+;)

VYKaxure MpaBUIbHYIO (GOpMYIy Ui pacueTa KoJieOaTelbHO-BPAIIATEIIbHOTO TepMa JABYXaTOM-
HOM MOJIEKYJIBI B IPUOIMIKEHUU HEXKECTKOTO pOTaTOpa U TapMOHUYECKOTO OCLMIUIATOpA:
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22,

23.

24,

25.

26.

27.

28.

29.

30.

A)'e,, =BeJ(I+1)-DI2(J+1)? +we(v+;)—mexe(v+;)2
b) 8”:B°\]2(J+l)—D(J+l)+(oe(v+;)—(Dexe(v+;)2

2 2 1 1 2
B)g,, =B+J°(J+1)-DJ,(J+1) —ooe(v+5)—mexe(v+5)

I) &, =BJ(J+1)—DI*(J+1)’ +(’0e(v+;)+(ﬂexe(\/+;)2

YkaxuTe mpaBUiio 0TOOpa IUIsl MEPEXO0J0B JABYXaTOMHOW MOJIEKYIbl MEXKIY Pa3HBIMH KoJieOa-
TCJII:HO-BpaH_[aTCJII:HBIMI/I COCTOAHUSIMMU .

A" Av=41, £2, +3, Al=+1 B) Av=+1 +2, AJ=0, +1

B) Av=0, +1, AJ=+1 ) Av=0, £1, 2, £3, Al =41, +2

Vkaxure TmpaBWwiIbHy0 GopMyly A pacueTa TepMOB Juid R-BeTBeil kosebarenbHO-
BpAIaTEIbHOTO CIIEKTpa!

A) e, =v,+2BQ"+1), J"=0,1, 2  B)eg,, =v,+2BJ"(J" +1), J"=0,1, 2
B) &,,=v,-2B0"+1), 3"=0,1 2 TD)g,, =v,+2BJ"+1)? J"=0, 1, 2

Vkaxure mnpaBwiIbHYIO (opMyny Ui pacdyera TepMOB Ui P-BerBell  KkosebaTesbHO-
BpAIaTEIbHOTO CIEKTpa!

A) g, =V, +2B(J"+1), "=0,1, 2  B)sg,, =v,+2BJ"(J"+1), J"=0, 1, 2
B)" &, =v,-2B(J'+1), 3'=0,1 2 D e, =v,+2BJ'+1)? J'=0, 1, 2

VYKaxure npaBuIbHYI0 (GopMyny /Ui pacyera B3auMOJICHCTBUN BpallleHUH U KOJIeOaHHIA:
A’ Bv:Be—(x(v+;) B) BV:BeJ(J+1)—oc(v+;)
1 a 2
b) BV:Be+0c(v+§) I BVZBE_E(V+1)

YkaxuTe MpaBmwio 0TOOpa Ui BpAIIATEIbHBIX CIEKTPOB KOMOWHAIIMOHHOTO PACCesSHUS JBYX-
ATOMHOW MOJIEKYJIbI:

A) AJ=0, £1 B) AJ=0, +1, £2

B)  AlJ=0, +2 ) Al =41 +2
YkaxuTe IpaBWIbHYIO (OpMyITy JUIsl pacueTa BOJTHOBBIX YMCEN BPAIIATEIBHOTO CIEKTpa JIBYX-
ATOMHBIX MOJICKYJI ITPU CTOKCOBOM M3JIYYCHHMU:

A)v=v_ . +B(4])+6) B)v=v_.+2BJJ+1)

B) v=v,  —B(4]+6) I)v=v,,—2BJ(J+1)

VYKaxuTe MpaBWIbHYIO (GOPMYITy AJIsl pacueTa BOJHOBBIX YHMCEN KOJeOaTeTbHOrO CHEKTpa ABYX-
ATOMHBIX MOJIEKYJI IIPH aHTUCTOKCOBOM U3JIy4EHUU:

* 1
A) V= VB036 +(De B) V= VBO36 + (’Oe (V +5)

1
B) V= VB036 _(’Oe l—‘) V= VBO36 _O‘)e (V +E)

VYKaxuTte npaBuIbHYI0 GOopMyITy Uil pacuera MOJHON SHEPTUH IByXaTOMHON MOJIEKYIIbI:

A)* Chomn — €on +(’0e (V+;) —(OeXe(V-F;)Z B) €rom = SBpaH.I +(De (V+;)2

1 1
B) SI'IOHH = 83;1 + we (V + 5)2 1—‘) gnonH = SBpaLu + (’OeXe (V + 5)2

VYKaxure NpaBUiIbHYI0 (OpMYIy Uil pacyera piJIeeBCKOW JIMHUM CIEKTPpa KOMOMHAI[MOHHOTO
paccesiHUs IByXaTOMHOM MOJIEKYJIBL:

10



A)*v:v . ON

B) v=v - B(4) +6)
Kputepuu u MeTOIMKa OLIECHUBAHUS Pe3yJIbTATOB TECTUPOBAHUS '
Onmun TecToBsIi Borpoc (30 Bompocos).

- 1 Gann BBICTABIIACTCS CTYJCHTY, €CIIM OTBET MPABUIIbHBIIH;
- 0 ©6aiyIOB BBICTABIISIETCS CTYIEHTY, €CJIM OTBET HENPABUIIbHBIMH.

B)v=v

® MNHv=v

Bo36 Ve

B030

B0O30

IIpumep KOHTPOJILHOI PadOTHI

1) BonHOBbIE uKClia IEPBBIX TPEX JIMHUM BpallaTEIbHOIO CHEKTPA MOTJIOMIEHHS MOJIEKY-
et HCI paBubl 20,88; 41,74 u 62,58 emt. Onpenenure BpallaTeIbHYIO MOCTOSHHYIO
Bo, MOMeHT uHepuu lo 1 MeXbsIIEpHOE PACCTOSIHUE g C TOYHOCTBIO 10 TPEX 3HaYa-
X udp.

2) XapaKkTepucTUUecKasi 4acToTa MOJHOCUMMETPHUYHOTO KOJeOaHHs TBOMHOM CBSA3H B
ankeHax cocrasiser 1620 cm™. [Tpu xakoil anvHE BOJHBI (B HM) OHA OynIeT MpOsiB-
nsatbes B KP-ciekTpe, ecnu B KauecTBe HCTOUHUKA BO30YKICHUS MOJIb30BATHCS JTMHU-
eit 488,0 HM aproHoBoro yaszepa’?

- Kputepnu u MeToanka onieHUBaHUS Pe3yJIbTATOB KOHTPOJILHBIX padoT
- «3a4TEHO» BBICTABIISETCS CTYJCHTY, €CIIM paboTa BHINOJHEHA Kak MUHUMYM Ha 70% U U3I0XKeHa
I'PaMOTHBIM SI3bIKOM B OIPEAEICHHOMN JOIMUECKOM MOCIE10BATEIIBHOCTH C TOUHBIM UCIIOJIB30BAHUEM
CIELUANTU3UPOBAHHON TEPMUHOJIOIMH; TOKAa3aHO YBEPEHHOE BJIaIeHHEe HOPMATUBHOW 0a30ii;
«HE 3aU4TEHO» BBICTABIIACTCS CTYICHTY, €CIIU paboTa BBHIIOJHEHA MeHee, ueM Ha 70% Wi B TOJIHOM 00b-
€Me, HO UMEET OJIMH U3 HEJJOCTaTKOB!
B paboTe JIOMyIeHb! OIIMOKK MPU BBIBOJE OCHOBHBIX (hOPMYIT;
HET OINPEAEICHHOMN JIOrMYECKOH MOCIE10BAaTENBHOCTH, HETOUHO HUCIIOJIb3YETCS CIIELUATN3UPOBaHHAS
TEPMHUHOJIOTUS;
OTCYTCTBYET 00Illee TOHMMAaHUE BOIIPOCa,
- CTYJICHT BOOOIIe HE MPUCTYNAJ K BBIMIOJHEHUIO KOHTPOJIBHOM pabOTHI.

KoanokBuym Ne 1 no reme «Cummerpusp»

Pa3znen Cummerpust Mosiekyn. ToueuHsle TpyIIbl CAMMETPUN

CyTb KOJUIOKBHYMA 3aKJIIOYAETCS B ONPEAETICHUH 3JIEMEHTOB CUMMETPUH I 5 MOJIEKYJ1, YKa3aHHBIX
npernoaaBateneM. Heo0xoanMo yka3aTh TOUEUHYIO Tpynny cumMmerpun no Lllenduucy amis Moiexyn us
Tadaus! 1.

Kpurtepun onenku pe3yibTaroB KoJIoOkBUyMa Ne 1 (B 6au1ax):

- 10 GanyoB BBICTABIISCTCS CTYACHTY, €CJIM CTYACHT IMPABUILHO OMPEAEIseT BCE JIEMEHThl CHMMETPHH
IUTSL TISITH YKAa3aHHBIX MOJIEKYJ M 0e301IMO0YHO YCTaHABIMBACT JUIsl HUX TPYIITY CUMMETPHH;

- 8-9 OanyoB BBICTABISAETCA CTYACHTY, €CIH CTYJICHT NMPABUIBHO 1) OmpenenseT Bce AIEMEHThl CHMMET-
PHH [UIS YeThIpeX YKa3aHHBIX MOJIEKYIN U 0€301IMO00YHO YCTaHABIMBACT Uil HUX TPYIITY CHMMETPUU; 2)
JOIYyCKAeT MEJIKUE OIMIMOKU MPU YCTaHOBJICHUH T'PYIIIbI CHMMETPUH, HO 3JIEMEHTH CHMMETPUH OIpeze-
asiet 6e30100UHO.

- 6-7 OaIOB BBICTABISAETCA CTYACHTY, €CIH CTYJICHT 1) MpaBUIBHO OMpPEesieT BCE AIEMEHThI CHUMMET-
PHH [UIA TPEX YKa3aHHBIX MOJIEKYJ U 0e30IIMO0YHO yCTAaHABINUBACT JUIsl HUX IPYIIITY CHMMETPHH; 2) 10-
MyCKaeT 3HAUYUTENIbHBI OIIMOKU MPU YCTAHOBICHUU TPYNIIBI CAMMETPHH, JIEMEHTHI CAMMETPHHU OTIpe/ie-
nsiet ¢ ommoOKkamu Uit Becex 20% MoJeKy;

- 4-5 Oanna BBICTABISAETCS CTYACHTY, €CIIU CTYIEHT 1) MpaBUIBHO ONpENeNIeT BCE AIEMEHTH CHMMETPUH
IUISL IBYX YKa3aHHBIX MOJICKYJI U 0e30IIMO0YHO YCTaHABIMBAET JJISl HUX IPYIITY CHMMETPHH; 2) TOITyC-
KaeT 3HAUYMTENbHBI OIIMOKN IPU YCTAHOBJICHUU TPYIIBI CAMMETPHH, 3JIEMEHTHl CAMMETPUH OTIPEIEIIseT
¢ ommbKkamu Ut Beex 50% Momexyi;

- 2-3 Oana BBICTABISAETCS CTYACHTY, €CIIU CTYIEHT 1) MpaBUIBHO ONpENeNIeT BCE AIEMEHTH CHMMETPUH
IUISL IBYX YKa3aHHBIX MOJICKYJI U 0e30IIMO0YHO YCTaHABIMBAET JJISl HUX IPYIITY CHMMETPHH; 2) IOITyC-
KaeT 3HAUYMTENbHBI OIIMOKN IPU YCTAHOBJICHUU TPYIIBI CAMMETPHH, 3JIEMEHTHI CAMMETPUH OTIPEIEIIeT
¢ ommbKkamu it Beex 80% Momexyi;

0 GayIoB BBICTABIAETCS CTYJCHTY, €CJIM . CTYJCHT HE CIIOCOOCH OTPENICIUTh YIEMEHThl CHMMETPHH XOTS
ObI JUTS OTHOM MOJIEKYJIBl MU COOTBETCTBEHHO HE CIIOCOOCH YCTAaHABHUTD IPYIITY CUMMETPHH.
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Koss1okBHYM 1O BceM TeMaM JHCUMIJIHHBIL.
Bonpocsl K KOJIOKBUYMY .
1. 3aKOHOMEpPHOCTH B T€OMETPHUECKOW KOH(puUryparmuu Moijekyn. J[TMHbI CBsA3el W BaJCHTHBIC
YTJIBL.
JIUnIOIbHBIA MOMEHT U U30MEpUS MOJIEKYII.
DJNEeKTPOHHBIE CHEKTPHI IBYXaTOMHBIX MOJICKY.
[Tonsipu3yeMOoCTh MOJIEKYIIBI.
CriekTpasibHbIE 001aCTH.
3aKOHOMEPHOCTH B yIJlax BHYTPEHHETO BpallleHHsl, KOHPOPMEPHI.
PaBHOBecHasi reomeTpruecKasi KOH(QUTYpaIisl MOJIEKYJIIBI.
KonebarenbHble crieKTpbl KOMOMHALMOHHOTO PACCESTHHUSL.
DHEepPreTUYecKre COCTOSIHUSA JBYXaTOMHOM MOJIEKYJIBI.
0. ITonsipru3yeMoCTb MOJICKYJIBI.
11. Cratuctudeckoe pacupeeeHue MOJIEKYII IO SHEPIeTUYECKUM COCTOSIHUSIM.
12. OTTankuBaHue MEKTPOHHBIX Tap.
13. THTEeHCUBHOCTD 3JEKTPOHHO-KOJIe0aTeIbHBIX CIEKTPOB, npuHuMn dpanka-KonnoHa.
14. Tlonspusanus TMAIEKTPUKOB.
15. PaBHOBecHasi reoMeTpuyecKkast KOHQUTypaus MOJICKYJIbL.
16. [TonsipHBIEC U HETIOJIIPHBIE MOJIEKYJIbI. J{UTIONBHBI MOMEHT U CUMMETPUS MOJIEKYIL.
17. KoopauHaTel aTOMOB (S11€P) MOJEKYJIbI.
18. INonsipu3anus AUIIEKTPUKOB.
19. AHrapMoOHUYECKUH OCIHILIATOP.
20. Buyrpensnee Bpauienue B 1,2-quxiopaTaHe.
21. DneKTpUYeCKUil AUTIOIBHBIA MOMEHT B KIITACCHYECKON TEOPUH.
22. Crnektpockonust komOuHaimonHoro paccestaus (KP). Ksanrossrit moaxon k KP.
23. [onspu3zanus qUAJIEKTPUKa B IEpeMEHHOM ToJie. MonbHas pedpaxiius.
24. CuMMeTpus MOJIEKYI.
25. B3anmoeiicTBie BpaleHui u KoJieOaHui.
26. Knaccuyeckast Moieib MOJIEKYbl. OCHOBHBIEC TIOHSTHSL.
27. DHEpreTUUecKue COCTOSHUS IByXaTOMHON MOJICKYJIBI.
28. CraTucTu4ecKoe pacipeaeseHue MOJIEKYI 110 SHEPTeTUYECKHM COCTOSTHHSIM.
29. CrekTpanbHble 00JIaCTH.
30. [IByxaromMHast MOJIEKyJ1a KaK KECTKHI poTaTop.
31. HexecTkuii potaTtop.
32. N'apMOHNYECKUH OCIUILIATOP.
33. AHrapMOHUYECKUN OCHUILIATOP.
34. KonebarenpHO-BpanaTeIbHbIe IEPEXOIbI B IBYXaTOMHOM MOJIEKYJI€.
35. B3anmoeiicTBue BpalieHui u KoJieOaHui.
36. KBaHTOBBII 1T0AX0]T K KOMOMHAIIMOHHOMY PACCESHUIO.
37. BpamarenbHble CIIEKTPhl KOMOWHAIIMOHHOTO PACCESTHUS TMHEHHBIX MOJICKY.
38. KonebarenbHble CIEKTPbl KOMOMHALMOHHOTO PACCESTHHUSL.
39. UHTEeHCHBHOCTD AIIEKTPOHHO-KOJIE0AaTeNbHBIX CIIEKTPOB: npuHIn Ppanka-KoHnaoHa.

POONOUEWN

Kpurepun o1ieHKH pe3yJIbTaTOB UTOTOBOTO KOJUIOKBHYMA (B Oaiiax):

0 GayIoB BBICTABIIAETCS CTYJCHTY, €CIIM CTYACHT HE UMEET Mpe/ICTaBlIeHUs 00 00CyK1aeMOM pasjiene
JTMCUUIUIAHBL,

- 3 Oayia BBICTABISETCS CTYACHTY, €CIIM CTYIEHT UMeeT (pparMeHTapHbIe MpeACTaBIeHUs 00 00cyx1ae-
MOM pas3ziesie JUCUUTUINHBL,

- 5 GaIoB BBICTABIISETCS CTYIECHTY, €CIIH CTYJCHT UMEET HENOJIHBIE MPEICTaBIeHUs 00 00Cyk1aeMoM
paszesne TUCUUIUIHHBI;

- 8 OaIOB BBICTABIISIETCS CTYIEHTY, €CIIH CTYJCHT UMeeT c(hOpMUPOBAHHBIE, HO COJEpIKAIIUE CYIIe-
CTBEHHBIE ITPOOEIBI MPEACTaBICHUS 00 00CYKIaeMOM pazfielie TUCIUILIHHEI;
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- 10 GanyoB BBICTABISETCS CTYICHTY, €CIIH CTYICHT UMeeT cPOPMUPOBAHHBIC CUCTEMATHUECKUE TIPE/I-
CTaBJICHUS 00 00CYXTaeMOM pa3Jiese TUCIUTUINHEL.

ITepevyeHb IMCKYCCHOHHBIX T€M VIS KPYIJIOTO CTOJIA
(TUcKycCcHHU, MOJIeMUKH, JUCIYTA, 1€0aTOB)
no nucuuruimae Cmpoenue gewjecmea

1. Jlig yero HEOOXOAMMO XUMHUKY YMETh ONPEIEIATh 3JIEMEHThl CAMMETPUHU U yCTa-
HABJINBATh TPYIITY CHMMETPHUM I Pa3HBIX MOJIEKYJI.
2. Kakwue cymecTBYIOT HEIOCTaTKH | MpeumyIiecTBa y cumBonuku Lllendmauca?

Kpurepuu onienku (B 0amnax):

- 0 GaJyuUTOB BBICTABIISICTCS CTYJICHTY, €CJIH . CTYACHT HE UMEET Mpe/ICTaBICHHs 00 00CyKIaeMOM BOIIPOCE;
- 1 Gann BBICTABIIACTCS CTYJCHTY, €CIIU CTYACHT UMEET (pparMeHTapHbIe IpeCcTaBIeHUs 00 00Cyxaae-
MOM BOTIPOCE;

- 2 GaJula BBICTABJISIETCSI CTYICHTY, €CJIH CTYJACHT MMEET HETIOJIHBIE MTPEICTaBICHHs 00 00CyK1aeMOM BO-
poce;

- 3 GaJuia BBICTABJISIETCS CTY/ICHTY, €CIIH CTYJCHT UMEeT C(OPMUPOBAHHBIE, HO COJICPIKAIIUE CYIIIECTBEH-
HbIE TPOOEIIBI MpeICTaBIeHUS 00 00CyX1aeMOM BOIIPOCE;

- 4 GaJuta BBICTABJISIETCS CTY/ICHTY, €CIIH CTYJCHT MMeeT C(OPMUPOBAHHBIC, HO COJICPIKAIUE OTICITBHBIC
poOeIbl mpecTaBlieHus 00 00Cy)IaeMOM BOIIPOCE;

- 5 0aJUIOB BBICTABIISICTCSI CTYJICHTY, €CIIH CTYICHT UMEeT CPOPMUPOBAHHBIC CUCTEMATUIYECKUE MTPE-
cTaBleHHs 00 00CyX/1aeMOM BOTIPOCE.

I'pynnossie TBOpUYeckHe 3aJaHUA (IIPOEKTHI):

1. Crynentsl pazbouBaroTcs Ha napbl. Kaxkapiit u3 Hux cocranisiet o 10 BOIPOCOB MO COOTBETCTBYIOMIEH
TeMe 3aHATHA. 3aTeM CTYACHTHI, COCTOSIIHIE B OJTHOW ape 0OMEHHBAIOTCS KAPTOUKAMU C BOTIPOCAMU U
KKl oTBeYaeT Ha Bce 10 BOIIpocoB cBOero HamapHuka. HammapHHMKM BBICTaBISIOT APYT APYry OLEHKU
10 MPEJIOKEHHON HIKE IIKAJIE.

HNuuBuayajibHble TBOpYeCKHe 3aaHus (MPOeKThI):

1 Kaxnaprit u3 cryneHToB opopmiser mo 10 KapTodek 1Mo COOTBETCTBYIOIIEH TeMe 3aHSATHS, NPH
3TOM KaXKJas KapTOyKa C OJHOM CTOPOHBI COJEPXKHT IO OJHOMY OIPENeNICHUIO (MOJEKylIa —3TO COBO-
KYITHOCTb CBSI3aHHBIX aTOMOB...) WIH Gopmyine u T.1.. C Ipyroit cTopoHsl KapTouku (¢ 0OpaTHOI) yka-
3bIBACTCA Ha3BaHUE HAMMCAHHOW (HOpMyJbl, MO0 GOpMyIUpyeTCs 3a/laHie «IaiTe OompeaeseHue MOHs-
THIO «MOJIEKYJIa», «aTOM» U T.J.. 3aTeM CTYIACHTHI 10 OYepe MOJXOAT K MPEToaaBaTeNio U OH CIy-
YJaifHBIM 00pa30M JIOCTAeT MO 5 KapTOYEK U MPOCUT MO0 BOCIPOU3BECTH (HOPMYIy, U300pKEHHYIO Ha
o0OpaTHOW CTOpOHE KapTouke, JUOO CPOpPMYIMpOBaTH ONpEACTICHUE MOHATH, YKa3aHHOTO Ha 000poTe
KapTbl. OpMYIMPOBKa BOIPOCA MPENoaBaTessi 3aBUCUT OT TOTO, YTO YKa3aHO B KapTOYKE, COCTABJICH-
HOU CTYJEHTOM.

Kaprouku, Ha KOTOpbIE CTYJEHT Jajl MPAaBUIbHBIA HCUEPIIBIBAIOIIUN OTBET, OTKIJIAIBIBAIOTCS B
npaByto cTtonky. COOTBETCTBEHHO, KapTOUYKH, HA KOTOpBIE CTYJCHT Jaj HEYETKUE WM HENpaBUIIbHBIC
OTBETHI, OTKJIA/IBIBAIOTCS B JIEBYIO CTOTIKY.

Kpurepun onenku (B 6amnax):
- 1 ©any BHICTABIIACTCS CTYACHTY, €CIIU CTY/ACHT MPaBUIIBHO OTBETUJI HA TPH KaPTOUKH U3 IIAATH;
- 0 6ayyIOB BBICTABIISIETCS CTYIEHTY, €CIIM CTYJCHT HENPAaBUIBHO OTBETHII HA TPHU KAPTOUYKHU U3 MATH
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KommuiekT pa3HOypOBHEBBIX CUTYallHOHHBIX 32124 (3aJaHUi1)
10 JUCHUIIJIMHEC CTpOCHI/Ie BCIICCTBA

1 3agaum penpoAyYKTHBHOIO YPOBHA
3anava (3amanue) 1. CKoIbKO BEPTUKAIBHBIX IIOCKOCTEH CUMMETpUU B MoJiekyne 1,3,5-

TPUXJIOPOECH3071a.
cl

cl o
3anayva (3ananue) 2 CKOJIbKO BEPTUKAIBHBIX INIOCKOCTEW cuMMeTpuH B MoJtekyie CsHs.

3anava (3amanue) 3. CKOIBKO BEpTUKAIBHBIX IIIOCKOCTEH cuMMeTpuu B MoJiekyne 1,3,4,6,8-nearadrop-

1H-¢penanena:
F ' F
908
F

=
2 3a1ayM peKOHCTPYKTHBHOI'O YPOBHA

3amaua (3amanue) 1. Onpenenure, Kakue 3J€MEHTbl CHMMETPHH XapakTepHbl Ui 1,3,5-Tpuxiopoenzona?
Ha ocHoBaHuU HallIEHHBIX 2JIEMEHTOB CHMMETPHH YCTAHOBUTE I'PYIITY CHMMETPUU 3TON MOJIEKYJIBL.
3anava (3azanue) 2 Omnpenenure, Kakue 3JeMEHThl cuMMeTpun xapaktepHsl Uit CsHs? Ha ocHoBanun
HaNJCHHBIX JIEMEHTOB CUMMETPUN YCTAHOBUTE I'PYIIy CAMMETPUU 3TOW MOJIEKYIIBI.

3anauya (3amanue) 3 Omnpenenure, Kakue JIEMEHTHl CUMMETpUM XapakTepHbl ansi? Ha ocHoBaHuM
HalJCHHBIX JIEMEHTOB CUMMETPUN YCTAHOBUTE IPYIIy CAMMETPUU 3TOW MOJIEKYIIBI.

3 3agaum TBOPYECKOr0 YPOBHS
3amaua (3amanme) 1 Ilpeanmokute BapuaHTBl 3aMeEIICHHWs aTOMOB BoJopona B Mouekyne 1,3,5-
TpUXJIOpOEH30J1a JUI TOHUKCHHUS €€ CHMMETPHH.

3anaua (3aganue) 2 IlpemioxuTte BapuaHThl 3aMeElEHUs1 aTOMOB BoJopoja B Mousiekyne CsHs mis
MOHMXKEHHUs ee cummeTpuu 10 Cs.

3amaua (3amanue) 2 Ilpennokure BapuaHTBl 3aMEILIEHHMs] aTOMOB BoJopoja B Moisekyne 1,3,4,6,8-
nenradrop-1H-dpenanena ans nonmwxkenus ee cummerpuu 1o Cs.

Kpurepun onenku (B 6amnax):
- 1 Gann BBICTABIIACTCS CTYJCHTY, €CIIM OH MIPABUIIBHO PEIINI OJHY 33Jauy;
- 0 ©aiIoB BBICTABIISIETCS CTYIEHTY, €CIIM OH JIOTYCTHIJI OIIMOKH MPH PeIICHNH KOHKPETHON 3a1a4H.

4.3.Peiimunz-nian OuCUuniuHbl

Kputepusmu orieHUBaHUS SIBISIOTCS Oalibl, KOTOPBIE BBICTABJISIOTCS MPEIOAaBaTeeM 3a BU-
JIbl IEATENIbHOCTU (OLIEHOYHbIE CPEACTBA) M0 UTOTAM M3Yy4eHUsI MOAYNel (pa3aesioB AUCIUILUIMHBL), TIEpe-
YHUCIIEHHBIX B PEUTHHT-IJIAHE NUCHUIUIHHEI (071 3ayema: TEKYIIUW KOHTPOIb — MakcuMyMm S50 0aos;
PYOEKHBINH KOHTPOJIb — MaKCUMyM 50 6aiioB, MOOMIPUTENbHBIE OaIsl — MakcuMyM 10).

[IIxanbr oeHUBaHUS:

3auteHo — oT 60 10 110 peirTuHroBHIX OaiIOB (BKIIOYas 10 moonpuTenbHBIX 0AIIIOB),

He 3auTeHO — oT 0 10 59 peHTHHrOBBIX OAIIIOB).

5. Y4eOHO-MeTOoaUYecKOe U HH(OPMALMOHHOE 00ecredeHne JUCITUNINHBI
5.1. IlepeyeHb OCHOBHOW U AONOJHUTEIbHON y4eOHOM JINTepaTypbl, HeOOX0AMMOM 17151 OCBOe-
HHUS AU CHUTITUHBI
OcHoBHas JinTeparypa:
1. Kawmspimos, B.M. Ctpoenue BemiecTBa [ DeKTpoHHEIH pecypce] : yueOHoe mocobue / B.M. Kambiiios,
E.I'. Mupomnukosa, B.I1. TaraypoB. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans, 2018. — 236
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10.

c. — JlocTym K TeKCTy 3JIEKTPOHHOTO M3/IaHUS BO3MOXKEH yepe3 DIEKTPOHHO-OMOINOTEUHYIO CUCTE-
My u3natenbcrBa "Jlanp'": https://e.lanbook.com/book/105983.

békkep, FO. Cniekrpockomnus [DnekTpoHHbIH pecype] : pykoBoacTso / FO. békkep. — DnekTpoH. aaH.
— Mocksa : Texnocdepa, 2009. — 528 c¢. — JlocTym K TEKCTY AIIEKTPOHHOTO M3AaHUS BO3MOKEH
yepe3 DNEKTPOHHO-OMOIMOTEUHYIO CUCTEMY W3/1aTeNbCTBA
"Jlanp": https://e.lanbook.com/book/73013.

Kanamnaukos, H.I. [IpakTukym o pemieHuto 3a1ad mno oouiemy Kypey ¢usuku. OCHOBBI KBAHTOBOM
¢u3uku. CtpoeHue BemecTBa. ATOMHas U siyiepHas pusuka [DneKTpoHHbIH pecypc] : yueOHoe moco-
6ue / H.I1. Kanamnukos, H.M. Koxesaukos, T.B. Kotsipno, I'.I'. Cniupus ; mox pen. Kanamnukosa
H. II.. — Dnexrpon. nan. — Cankr-IlerepOypr : Jlanp, 2014. — 240 c. — JlocTyn K TEKCTY dJEK-
TPOHHOTO M3JaHUS BO3MOXKEH dYepe3 OJEeKTPOHHO-OMOIMOTEYHYI0 CHUCTEMY H3/aTelIbCTBA
"Jlanp": https://e.lanbook.com/book/49468.

3aiinymnuH, P.A. [IpumeHeHHe CHEKTPOCKONIMM B OPraHUYECKOW XUMUU [DIEKTPOHHBIM pecypc]:
yue0. mocobue / P.A. 3aitnymnun, O.C. Kykosunen, P.B. KynakoBa; AH Pb, Otnenenne xumun. —
Ya: I'mnem, 2007. — DnekTpoH. BepcHs ned. myOnukanuu.— J{oCTynm K TEKCTY JIEKTPOHHOTO H3-
JIaHUSI BOBMOXKEH 4yepe3 DIIeKTPOHHO-OMOINOTEUHYI0 cucTeMy «DJIeKTpoHHas Oubanoreka 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>.

Kyxosunen, O.C. [IpumeHeHne onTUYECKUX METOAOB IS UICHTU(UKAIIMN OPraHUYECKUX COEIHE-
HUll [DnekTpoHHblid pecypc]: yueb.mocobue / O.C. KykoBuuen; bamkupckuil rocynapcTBeHHBIN
yauBepcuteT. — Yda: PULl baml'V, 2014. — DnexTtpoH. Bepcus ned. nmydnukanuu. — JlocTym K
TEKCTY 3JIEKTPOHHOTO M3JaHMUS BO3MOXKEH yepe3 DJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY «JIEKTPOH-
Has Oubmmorexa bamlY»: <URL:https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie opticheskih
metodov_up_2014.pdf>.

Honomaros, M. 1O. VccnenoBanue 31€KTPOHHBIX XapaKTEPUCTUK U CBOMCTB MOJIEKYJ U HAHOYACTHIL
[DnexkTpoHHBIN pecypc]: y4ueb. mocobue ans cTyd. ¢usznyeckux crenuanpaocreidt / M. F0. Jlonmoma-
toB, P. 3. bBaxtusun, [I. O. llynakosckas; bamlyY. — Y¢a: PUL] bamIl'Y, 2014 — 213 ¢. — Dnek-
TPOH. BepcHs med. myoauKkanuu. — JIOCTYI K TEKCTY 3JIEKTPOHHOTO M3JaHUs BO3MOXKEH depe3 DIek-
TPOHHO-OUOIMOTEUHYIO CUCTEMY «DNEeKTpOHHAs o6ubnuoreka baml'y»:. —
<URL:https://elib.bashedu.ru/dl/read/DolomatovissE lektrHaraktMolekNanoch.pdf>.

Kamnan W.T"., MexmonekynspHasle B3aumoaeiicTBus. dusnueckas WHTEpIpeTalysi, KOMIbIOTEPHBIE
pacyeTsl ¥ MOJEIbHBIE MTOTEeHIHANbI [ DNIeKTpOHHBIH pecype] : yuebHoe nocodue / Karutan LI, ; mon
pen. H. ®@. Crenanosa ; nep.c anrin. Jl. C. be3pykosa, . I'. PaOunkuHa.. — DJEKTpOH. JaH. —
Mockga : UznatenbctBo "Jlabopatopus 3nanuit", 2017. — 397 c. — JlocTyn K TEKCTY 3JE€KTPOHHOTO
U3J1aHus BO3MO>KEH qyepes DNEeKTPOHHO-OUOINOTEUHYIO CUCTEMY U3/1aTEeNIbCTBA
"Jlanp": https://e.lanbook.com/book/94111.

Cummertpus [DneKTpOHHBIN pecypc]: MeToaudeckas pa3padboTka no aucruiuinHe «CTpoeHue Bele-
CTBa» JJISl CTY/ICHTOB XMMHYECKOTO (paKynbTeTa: METOAUYecKre yka3zaHus / bamkupckuii rocymap-
CTBEHHBIN yHuUBepcuteT; cocT. B.P. Xaiipymnuna; 3.M. XamuroB. — Ya: PULl baml'Vy, 2013. —
OneKkTpoH. BepcHs med. myOnukanuu. — JlocTyn BO3MOXKEH depe3 DIEKTPOHHYI OHOIHOTEKY
bawl'V. —
<URL:https://elib.bashedu.ru/dl/read/Hairullina_Hamitov_sost_Simmetrija_mu_2013.pdf>.

JlonoJHUTeIbHAS JINTEepaTypa:

Honomaros, M. HO. ®usnueckrne 0CHOBBI HAHOAIEKTPOHHUKH [ DIEKTPOHHBIN pecypc]: yued. mocobue
/ M. 1O. lonomaros; baml'V. — Ya: PULL baml'V, 2014. — DnexTpoH. BepcHs mey. MmyOIrKauy.
— JlocTym K TEKCTY 2JIEKTPOHHOTO M3JaHHUs BO3MOXKEH yepe3 DIIEKTPOHHO-OMOINOTEYHYIO CUCTEMY
«INEeKTpPOHHAS oubnmnoreka
bamI'V»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

Kpartkuii kypc nekuuit mo ¢usuke [DnekTpoHHbIH pecypc]: yueb. mocobue / bamkupckuii rocynap-
CTBEHHBIN yHUBepcuTeT, bupckuit punmman; aBt.- coct. A.C. Uurnunuesa; @.P. Xy3una; A.A. Pycu-
HoB; O.A. llenenskeBnu. — bupck: b® baml'V, 2015. — DnexTpoH. Bepcus ned. myOIuKanuu. —
JIOCTyn K TEKCTYy 3JEKTPOHHOTO H3aHUs BO3MOXKEH depe3 DIEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY
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«dnekTponnas oubmmoreka baml ¥Y»: <URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij
kurs lekcij po fizike up_2015.pdf>.

11. Kpartkuii Kypc nekiuii mo gusuke [DIeKTpOoHHBINA pecypc]: yued. mocodue / bamkupckuii rocynap-
CTBEHHBIN yHUBepcuTeT, bupckuit punmman; aBt.- coct. A.C. Uurnunuesa; @.P. Xy3una; A.A. Pycu-
HoB; O.A. lllenenskeBnu. — bupck: b® baml'V, 2015. — DnexTpoH. Bepcus ned. myOIuKanuu. —
JIOCTyl K TEKCTYy 3JEKTPOHHOTO HM3aHUS BO3MOXKEH depe3 DJIEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY
«DnekTponnas oubnmmoreka baml ¥Y»: <URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij
kurs lekcij po fizike up_2015.pdf>.

12. Canuxos, P.b. Atomnas ¢uzuka [InekTpoHHBIA pecypc]: yueb. nmocobue / P.b. Canuxos; bamxkup-
CKHUI TOCYIapCTBEHHBIN nenarornyeckuil yausepcuretT. — Y da: BI'TIY, 2007. — DnexTpoH. Bepcus
ned. myonukanuu. — JIOCTym K TEKCTy 3JEKTPOHHOTO H3/JaHUS BO3MOXKEH yepe3 DJIEKTPOHHO-
OuOIMOTEYHYIO CUCTEMY «DNEeKTpOHHAas o6ubnmoreka bamly»:
<URL:https://elib.bashedu.ru/dl/read/Salihov_ ANATOMIYA FIZIK_Uch.pos_2007.pdf>.

5.2. Ilepeyenn pecypcoB HHGOPMALHMOHHO-TEJIeKOMMYHHKANMOHHOI ceTH « AHTepHeT» M Mpo-
rPaMMHOI0 odecreyeHusi, He0OXOAUMBIX /15l 0CBOEHHS THCUUILIMHBI, BKJIIOYasi NPogeccHOHAb-
Hble 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. DnekrponHas 6ubnmoreunas cucrema «29b baml'V» - https://elib.bashedu.ru/

2. DnexktpoHHas OuOAMOTEYHass cuUcTeMa «YHHBEpCUTETCKas OMOIMOTeKa OHIalH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs cucTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnektpoHHsIi KaTtanor budnuoreku baml'Vy - http://www.bashlib.ru/catalogi/

5. VuuBepcanpHas basel nmanHeix EastView (ocTym K 53J€KTPOHHBIM HAay4yHBIM KypHalaMm) -
https://dlib.eastview.com/browse

6. Hayunas snextpoHHast 6ubimoTteka - elibrary.ru (OCTYyI K 3JIGKTPOHHBIM HAYYHBIM JKypHaJlaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. {oroBop Ne 104 ot 17.06.2013 r.
Jlunensuu 6eccpoyHbIe

8. Microsoft Office Standard 2013 Russian. loroBop Ne 114 ot 12.11.2014 r. JIunensun 6eccpoynbie

9. Kaspersky Endpoint Security mis Ousneca - Crangaptabeiii. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok nevictBus iunen3uu a0 25.09.2019

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

11. Cucrema nentpanu3oBaHHoro tectupoBanus baml'y (Moodle). YuuBepcanbHas o01ecTBeHHAS
nmuuensus GNU.
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6.MartepuajbHO-TeXHUYeCKasi 0a3a, HeoOXoAUMAasi /ISl OCYLIEeCTBJICHUSI 00Pa30BaTeJbLHOI0 MpoLecca 10 AUCHHUIINHE

HaumeHnoBaHnue
cneunaﬂbﬂmx* nomMe-
IeHU ¥ moMenIeHu i
IJISI CAMOCTOAITEILHOM

padoThI

OcHaleHHOCTH creUuAIbHBIX NOMEIeHU I
¥ MOMeNIeHUI VIl CAMOCTOSATEeJIbHOI PadoThI

IlepeyeHb JIULIEH3HOHHOIO
NMPOrpaMMHOI0 o0ecredeHmsl.
PexkBHU3MTHI IOATBEPKIAIO-
1Iero 10KyMeHTa

1. yuyeOHasi ayauTopus
A MpoOBedeHUs1 3aHATHH
JIEKIIMOHHOI0 THNA: ay[au-
Topust Ne 405 (koprmyc XuUMu-
YecKoro (akyiabTera), ayau-
topust Ne311 (kopmyc Xxumu-
YecKoro (akyiabTeTra), ayau-
Topust Ne 310 (kopmyc XuMu-
YecKoro (akyiabTera), ayau-
topust Ne 305 (Koprmyc XUMHU-
YecKOro (axyybTeTa).

2. y4yeOHbBIE ayTUTOPUHU
Al MPOBedeHUs1 3aHATHH
CEMHHAPCKOr0 THMA: ayiu-
topust Ne 004 (kopmyc XUMU-
YecKoro (akyiabTera), ayau-
Topust Ne 005 (Koprmyc XUMU-
YecKOro (axyibTeTa).

3. y4eOHasg ayguTopus
AJIS TEKYIIero KOHTPOJIsI U
NMPOMEKYTOYHOI  aTTecTa-
uuu: ayauropus Ne 405
(kopmyc  XMMHYecKoro a-
Kynbrera), ayauropus Ne311
(kopmyc  XUMHYecKoro a-
KynbTeTa), aynutopus Ne 310
(kopmyc  XUMHYecKoro a-
Kynbrera), aynutopust Ne 305
(kopmyc  XUMHYecKoro a-
KynbTeTa), aynutopus Ne 001
(Kopmyc XMMHYecKoro a-

Aynutopust Ne 405
VYuebnast meOenb, y4eOHO-HAINIAAHBIE IOCOOMS, JIOCKA, MYJIbTHMeAna-mpoekrop Mitsubishi
XD3200U, skpan ¢ anekrporpuBogom 300*400cm Spectra Classic
AynuropusaNe 311
VYuebHast Mebenb, yaeOHO-HATTISAHBIC MOcoOms, mocka, mpoekrop Mitsubishi XD 600U, skpan ¢
anexTporpuBoaoM Projecta 183%*240cm Matte white
Aynutopust Ne 310
VYuebnast meOenb, y4eOHO-HAIJIAAHBIE IOCOOMS, JIOCKA, MYJIbTHMeAna-mpoekrop Mitsubishi
EW230ST, axpan nvacrennsiii Classic Norma 244*183
Aynutopust Ne 305
VYuebnast meOenb, y4eOHO-HAIISAIAHBIE IOCOOMS, JIOCKA, MYJIbTHMeana-mpoekrop Mitsubishi
EW230ST, skpan Hactennsiii Classic Norma 244*183
Aynutopust Ne 004
VYuebnast MmeOernb, yaeOHO-HATIIIHbIE TToco0us, [ocka, komMyTtatop HP V1410-24G, nepconais-
weiid kommproTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mit, mkad HacTeH-
seiii TLK6U.
Aynutopust Ne 005
YuebHass Mebenb, ydeOHO-HATISIMHBIE ITOcoOws, aocka, kommbiorep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkap TLK TWP-065442-G-
GY, mkad monraxusriit NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad
HacteHHbI TLKOU.
Aynutopust Ne 001
VYyeOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 002
Y4eOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 006
Y4eOHast MeOeib, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKA
Aynutopust Ne 007
Y4ueOHast MeOeib, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 008
Y4eOHast MeOeib, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Yuraabusblii 321 Ne 1
Hayunslit u yueOHbIi Qonn, Haydnas nepuonuka, 11K (Mono6sok) - 3 mwr, Wi-Fi noctyn ais mo-

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jorosop
Ne 104 or 17.06.2013 r. JIunensuu Gec-
CpOYHBbIE

2. Microsoft Office Standard 2013
Russian. Jlorosop Ne 114 or 12.11.2014 r.
JInuensun 6eccpounbie

3. Kaspersky Endpoint Security mis
O6mzneca - CrangapTtHeii. JloroBop
Ne31806820398 ot 17.09.2018 r. Cpok
nericTBys nunen3uu 1o 25.09.2019

4. Cucrema LEHTPATU30BAHHOIO Te-
crupoBanust baml'V (Moodle). Yrusep-
canbHas obmiecTBenHas aunensus GNU
5. Linux OpenSUSE 12.3 (x84_64) GNU
General Public License
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KynbTera), aynutopust Ne 002
(kopmyc  XMMHYEcKoro a-
Kynbrera), aynutopust Ne 006
(kopmyc  XUMHYEcKoro a-
Kynbrera), aynutopust Ne 007
(kopmyc  XMMHYecKoro a-
Kynbrera), aynutopust Ne 008
(kopmyc  XUMHYEcKoro a-
KynbTeTa), aynutopus Ne 004
(kopmyc  XHUMHYEcKoro a-
Kynbrera), aynutopust Ne 005
(kopmyc  XHUMHYecKoro a-
KyJbTETA).

4. mnomemeHus I
CaMOCTOSITe/ILHOI  palo-
Thl: 4yuTanbHbIA 3am Ne 1
(TITaBHBIN KOpITYC), YUTaJb-
HeId 321 No2 (kopmyc ¢wus-
MaTa), YNTAITBHBIN 3am Ne 5
(ryMaHHTapHBIH  KOpIYC),
yuTanbHEI 3251 Ne 6 (kop-
IIyC MHCTHUTYTa ITIpaBa), Yu-
TanbHbIN 3anm Ne 7 (TymaHu-
TapHBIN KOpIyC), Jlabopato-
pust Ne 418 (kopmyc XuMmu-
YecKOoro (axyynbTeTa)

5. nomemenue s
XpaHeHHs1 M NPOPUIAKTH-
YeCKOro 00CTy:KMBAHMSA
yueOHOro 000py10BaHUS:
naboparopust Ne 416 (xopryc
XMMHUYECKOT0 (DaKysIbTeTa).

OWIBHBIX YCTPOWCTB, HeorpaHnaeHHBIN gocTyn K DbC u B/I; kommuecTBo mocaouHbIX MecT — 76.
YutanbHbiii 3an Ne2
HayuyHbIli 1 yuebHbiit poHa, HayuHaa nepuoamka, MK (MOHO6M0K), NOAKNOUYEHHbIX K ceTu UHTepHeT, —
8 wr., Wi-Fi moctyn ans mobunbHbIX YCTPOMCTB, HEOrpaHMYeHHbI foctyn K 36C u BJl; KonnyecTso no-
Ccafo4HbIX mecT — 50.
YnranbHblii 3a1 Ne S
Hayunstit n yueOnsiii ¢ponn, Hayynas nepuouka, [TK (MoHOOIOK) - 3 1T, HEOrpaHUYCHHBIN J10-
cryn k ObC u B]I; konmgecTBO moca09HBIX MecT — 27.
Ynranbublii 3a1 Ne 6
Hayunstit n yueOns1ii ¢ponn, Hayynas nepuouka, [TK (MoHOOIOK) - 6 T, HEOrpaHUYCHHBIN J10-
cryn k ObC u B]I; konmgecTBo mocamgodnsix Mect — 30.
Ynrtanbublii 3a1 Ne 7
Hayunstit n yueOns1ii ¢ponn, Hayynas nepuouka, [TK (MoHOOIOK) - 5 T, HEOrpaHUYEHHBIN J10-
cryn k ObC u B]I; konmdecTBO moca09HBIX MecT — 18.
JlaGopaTopust Ne 418
VYuebnast mebenp, hakcuMmibHbIM ammapaTr Panasonic KX-FL423RUB — 2 mr., sH-metp pH-
150MU (c roc. mosepkoii), aBrorpancdopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p
T.207/2-15, Becer "Ohaus" PA64C (65r, 0,1mr) ¢ moBepkoii, Becki VIC-1500d1 (1500r. 100MT,
BHemH.kaimnoposka) ACCULAB, nonomep M-160MU ¢ noBepkoi, KOMIIIEKC BOJBTaMIIEpOMETpHYIE-
ckuii  CTA, xkommeiotep B komiuiekte DEPO  Neos 4601\lFO/monutop 20" Samsung
BX2035/kmaB./MpImb, komnbiotep nepcoHanbHbiii Nel T.210-14/3, marauTHas Mmemnranka Oe3 Harpena
Tolopino — 21T, MarHuTHas MeNiajka ¢ HarpeBoM U HaHOKepamu4.moBepx hG-MAG HS, merp-pH pH-
150MU (¢ roc.moBepkoi), wmonutop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280*1024,250KI/M.1 400:1,4:3 D-Sub), mepcoHambHEI KOMIBIOTEp B cocTaBe ¢/0mok/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monutop JKK"20"Bencl.knaBuat ypatmbimb, npuatep Canon i-
SENSYS MF3010, pH-merp pH-150MMU c roc.moBepkoi, cucremusiit osok I1K (775), mkad cymmis-
el LOIP LF-25/350-GS1, (310X 310x310 MM G/BEeHTHIISITOpPA.HEPIK.CTANb LUPPOBON KOHTPOJIEP),
KOJIMYECTBO MOCaI04HbIX MecT — 10.
JlaGopaTopust Ne 416
ATomMHO-abcopOoHHbI cnekrpodoromerp Monens AA-7000, dupmbr "llnmanzy”, Smnonus,
6aytoH ¢ reixueM Mapku A — 2 mr, BeHTwisitop BEHTC 100 BKMiy*1/, ra3oBslii xpomaTo-macc-
cnekrpoMetp Monens GCMS-QP 2010PIUS, xoMITBIOTEp B COCTaBE: CHCTEMHBIN OJOK, MOHHUTOp, KJa-
Buartypa, Meib, korauimonep QUATTROCUMA QV/QN-F12WA, noyroyk Fujitsu LifebooK F530
Intel Core i3-330M/4Ghb/500Gb/ DVD-RW/BT/15.6"/Wi n7HB+0ffice, nepcoHanpHbIii KOMIBIOTED B
komruiekTe HP AiO 20"CQ 100 eu (MoHOOMOK), 3nmekTporututka Irit IR-8200,1500BT nuamerp xoH(pop-
KH 185MM.
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ITpunoxenne Ne 1

MMHOBPHAYKHN POCCHUN
®T'BOY BO «bAIIKNUPCKNU I'OCY TAPCTBEHHBIM YHUBEPCUTET»
XUMNYECKNU ©®AKVIIBTET

COAEPXAHUE PABOYEN NPOT'PAMMBbBI
mucuuiiuHbl CTpoeHue BelllecTBa Ha 5-6 cemecTp
ouHasi popma oOydeHus

Bun pa6otsl O6nem mcin-
MJIHHBI
O6mas tpynoemkocts auctuiuinibl (3ET / yacoB) 4/144
Y4eOHbIX YaCOB Ha KOHTAKTHYIO padoTy C MPEero aBaTelIeM: 118,7
JICKITHH 68
MPAKTUYECKUX/ CEMUHAPCKUX -
712a00paTOPHBIX 50
ApYyrux (TpyImIoBasi, WHAWBUIyAIbHAs KOHCYJIbTAIUS Y WUHBIC BHJIbI
y4eOHOH /esATeNbHOCTH, MpeaycMaTpuBaronie paboTy o0ydarommuxces ¢
npenojasarenem) (OKP) 0,7
YueOHbIX 4YacOB Ha CaMOCTOATENbHYIO padoty obyuarontuxcs (CP) 25,3
YueOHbIX 4acoB Ha MOJITOTOBKY K IK3aMe-
Hy/3auery/muddepenuupoBanHomy 3auety (KoHTpon) -

®dopma(bl) KOHTPOJIS:
3auer BO 2 cemecTpe
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Teman COACPIKAHUC

(I)opMa H3Yy4CHUS MATCPUAJIOB: JICKLINH,

OcHOBHas 1

3agaHus o caMo-

(I)opMa TEKYLICT'O KOHTPOJIA

n/n MIPAaKTHYECKUE 3aHATHS, CEMHHAPCKHUE 3aHs- | JOMOJIHUTENb- | CTOATENIBHOH pabo- ycrieBaeMOoCTH (KOJIJIOKBUYMBI,
THsI, 1a00paTOpHBIE PabOTHI, CAMOCTOSATENb- | Hasl JUTepary- TE€ CTYAECHTOB KOHTPOJIbHBIE PA0OTHI, KOMITBIO-
Hast paboTa 1 TPYIOEMKOCTH (B Yacax) pa, peKoMeH- TEpHBIE TECTHI U T.II.)
nyemas CTy-
JIK I[MIP/CEM JIP CPC nieHTaM (HOMe-
pa M3 CIMcKa)
1 2 3 4 5 6 7 8 9
1 | BBenenue. [1-3] CamocrosarensHoe nmabopaTopHsIe paboTHI;
Knaccuueckast 1 KBaHTOBO-MEXaHHYECKasi TCOPUU H3y4eHHUE PEeKOo- TPYNIIOBBIE U HHAWBUAYaJIbHBIC
CTPOCHHST MOJICKYIL. MEHIyeMOi OCHOB- TBOPUYECKHE 33/1aHUS;
HOMH 1 JIOTIONTHH- pedeparsr;
4 2 TEJBHOW JIUTEpaTy- JOKJIabl;
6 - PHI, BEITIOJTHEHHE KOHTPOJIbHBIE Pa0OTEI;
nmabopaTopHOH pa- KOJUIOKBHYM;
0O0TBI, IO OTOBKA KOMIUIEKT pa3HOYPOBHEBBIX 3a-
K TECTHPOBAHHIO, Jad;
3a4yery KPYTJIBIA CTOIT;
TecT
2 | Knaccuyeckasi MOJeJIb MOJIEKYJIbI [1-3,7] CamocTosTeabHOoe
H3y4eHHUe PeKo-
1.1 OcHOBHBIE NOHATHS. MEHYEMOH OCHOB-
1.2 KoopauHaTh! aTOMOB (S11€p) MOJIEKYJIBL. HOU U JIOTIOJIHU-
P/ (ancp) Y 5 nabopaTopHsIe paboThI;
1.3 PaBHOBecHast reoMeTpryecKast KOHPUTyparys TENBHOH JUTepary-
TPYNIIOBBIE U HHAWBUAYaJIbHBIC
MOJIEKYJIBI. 6 4 PBL, BEIIIOTHEHUE
. TBOPUYECKHE 33/1aHUS;
1.4 MexbsaaepHbIe pacCTOSHNS, BaJICHTHBIE YIJIbI, nmabopaTopHOH pa- eepath:
YIJIBI BHYTPEHHETO BPAICHUSL. 0O0TBI, IONTOTOBKA pzlomrz)u[br’
1.5 OrrankuBaHue MEKTPOHHBIX Hap K TECTUPOBAHHUIO, ’
- KOHTPOJIbHBIE Pa0OTEI;
1.5.2 Monekynsl C p-CBSI3sIMHU. 12 3a4eTy
. KOJUTOKBHYM;
1.6 3aKOHOMEpPHOCTH B TEOMETPUIECKON KOH(HUTY-
KOMIUIEKT pa3HOYPOBHEBBIX 3a-
panyu MOJIeKyII. T
1.6.1 3aKkOHOMEPHOCTH B PABHOBECHBIX 3HAYEHUSIX .’
N KPYTJIBIHA CTOIT;
JUINH CBSI3EH.
TecT
1.6.2 3aKkOHOMEPHOCTH B BAaJICHTHBIX yIJIaX.
1.6.3 3axOHOMEPHOCTH B yIilax BHYTPEHHETO Bpallie-
HUSI, KOHPOPMEPEL.
1.6.4 Bayrpennee BpaleHue B 1,2-1UXJIOpITaHE.
3 | Tema 2. CuMMeTpHUs MOJIEKY.IL. nabopaTopHsIe paboThI;
TPYNIIOBBIE U HHAWBUAYaJIbHBIC
TBOPUYECKHE 33/1aHUS;
10 pedeparsr;
12 4 JTOKJIAIBL,
- [1, 7-8] KOHTPOJIbHBIE Pa0OTEI;
KOJUIOKBHYM;

KOMIUJICKT pa3HOYPOBHCBLIX 34-
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nad;
KpYIJIBIA CTOJ;

TECT
Tema 3. DieKkTpHUecKHe CBOHCTBA MOJIEKY.I. [1-3,9-12] CamocTosTensHoe
3.1 JIunosibHblE MOMEHTBI MOJIEKYII. HU3YYEHHE PEKO-
. 2 o nabopaTopHsIe paboThI;
3.1.1 Dnexrpudeckuil AUMOIBHBII MOMEHT B KIaCCHU- MEH/yEMOU OCHOB-
o 8 TPYNIIOBBIE U HHAWBUAYAJIbHBIC
4EeCKOH TEOpHUU. HOU U JTOTIOJIHU-
. TBOPYECKHE 3aJaHHUS;
3.1.2 IlonapHsle U HEMOISAPHBIE MOJIEKYIIbL. J{UITOIb- TEJIbHOU JIUTEpaTy- ebepars;
HBIA MOMEHT U CHMMETPUS MOJIEKYIL. PBL, BEIIIOTHEHUE pzxomzz[m"
3.1.3 AunonbHBI MOMEHT U U30MEPUS MOJIEKYI. TMabopaTOPHOM pa- ’
KOHTPOJIbHBIE Pa0OTEI;
3.2 Tlonsipu3yeMOCTb MOJIEKYJIBL. 6 4 0O0TBI, IOTOTOBKA KOILITOKBIVM:
3.3 CB#I3b DIIEKTPUIECKIX CBOMCTB MOJIEKYJI C JJIEK- K TECTUPOBAHHUIO, M
. KOMILIEKT Pa3HOYPOBHEBBIX 3a-
TPUUECKUMH CBOMCTBAMU BEIECTBA. 10 3a4eTy A
3.3.1 Ionapusanus qU3IEKTPUKOB. .
KPYTJIBIHA CTOIT;
3.3.2 Tonapusanys JU3IEKTPUKA B IEPEMEHHOM rect
moJje.
3.3.3 MonpHas pedpakims.
Tema 4. DJIeKTPOHHO-K0JIe0aTeJIbHO- CamocrosarensHoe nmabopaTopHsIe paboThI;
BpalaTeJbHbIe COCTOSIHMS MOJICKY.I. H3y4eHHE PEKo- TPYNIIOBBIE U HHAWBUAYAJIbHBIC
4.1 DHepreTHUeCKUE COCTOSIHUA ABYXaTOMHOM MoJIe- MEHyEMOH oc- TBOPYECKHE 3aJJaHHUS;
KYJIBL. HOBHOM U A0OMOJI- pedeparsr;
4.2 CtaTuCTHYECKOE PACIPENCIEHUE MOJIEKYII IO HUTENBHOH JHTe- JIOKJIAIbI;
JHEPrEeTUYECKUM COCTOSIHUSM paTypsl, BBINOI- KOHTPOJIbHBIE Pa0OTEI;
4.3 CriexTpasibHbIe 00J1acTH. HeHue jabopa- KOJIJIOKBHYM;
4.4 BpaniarenbHble COCTOSIHUSI MOJIEKYIL. TOPHOMH PadoTHI, KOMILIEKT Pa3HOYPOBHEBBIX 3a-
4.4.1 JIpyxaToMHast MOJIEKyJa KaK >KECTKHHA POTaTop. [1-6] IIOArOTOBKA K Te- Jay;
4.4.2 HexecTkuil poTaTop. CTUPOBAHUIO, KOH- KpYIJIBIA CTOI;
4.5 KonebaTenbHble COCTOSHHUSL. TPOJIBHOM paboTe, TECT
4.5.1 TapMOHUYECKUN OCLIMIUISITOD. 3a4eTy
. 30
4.5.2 AHrapMOHHMYECKHI OCLIIUIATOP. 22 11,3
4.5.4. BzaumopeiicTBre BpaleHuii 1 KoJeOaHuii.
4.5.3 KonebaTenpHO — BpaiaTeIbHBIE IIEPEXO/IBI B
JIByXaTOMHOW MOJIEKYJIE.
4.6 CrieKTpOoCKOIHs KOMOHHAIIMOHHOTO PacCesHuUSI.
4.6.1 KBanToBslii noaxon x KP.
4.6.2 BpamarenbHbIe CIIEKTPHl KOMOMHAIIMOHHOTO
paccessHus IMHEWHBIX MOJIEKYIL.
4.6.3. Konebarenbhble criektpsl KP.
4.7 DneKTpOHHbIE CHEKTPHI JBYXaTOMHBIX MOJEKYII.
4.7.1 VIHTEeHCUBHOCTH 3JIEKTPOHHO-KOJI€0aTENbHBIX
cnekTpos: npuHmun @panka-Kongona.
Bcero yacos: 68 50 25.3
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PeliTUHT — IJIaH JUCHUILJINHBI

b1.0.26 Ctpoenue BemiecTBa
HamnpasiieHue/crenuanbHocTh 04.03.01. Xumus
Kypc 3, cemecTpsl 5-6

ITpunoxxenne Ne 2

bann 3a Yucno
Bupipl yaeGHOI eITeNbHOCTH CTYJCHTOB KOHKpETHOE 3aJlaHni 3a Basst
3aJaHue ceMecTp
MunumanbHbll | MakcumaabHbIN
Monyns 1
Texkymuii KOHTPOJIbL
1. TloxroroBka mpe3eHTAIMH 110 TEME pasJierna
1 BBICTYIUICHHE C HEW Ha MpaKTHKyMe / yda- 5,0 1 0 5,00
cTre B paboTe KpYIJoro crona
2. BemonnaeHue abopaTopHBIX padboT 5,00 2 0 10,00
Py0e:kHblii KOHTPOIb
1. Komnoksuym Ne 1 (1o npaxruke) 10,00 1 0 5,00
Mogyns 2
Texkymuii KOHTPOJIbL
1. Pemrenue THUIIOBBIX 3a1a4 1,00 0 5,00
2. BemonHeHue 1abopaTopHBIX padboT 5,00 4 0 20,00
3. Brictymienue ¢ T0KIaI0M 5,00 0 5,00
4. gfg;anH(;Bme 1 VMHAWBUIYaJIbHbIE TBOPUECKHE 5,00 1 0 5,00
Py0e:kHblii KOHTPOIb
1. KomtokBuyM 1o BceM TeMaM JAUCUUILIMHBI 10,00 1 0 10,00
2. Tect 30 1 30,00
IHocemaemocTn
1. ITocemnenune JICKIIMOHHBIX 3aHATHN -6,00
2. INocemenne NpakTUIECKUX (CEMUHAPCKHX, 1a00pPaTOPHBIX) 3aHATHH 0 -10,00
HoowmpuTreibHbIe 0AJLIBI
VYyacTtue B ouMIIHagax 1,00 0 1,00
VYyactue B KOH(pEpeHIUIX 2,00 0 2,00
[TyOnukarus Te3ucoB 3,00 0 3,00
[MyOnukanus craTei 4,00 0 4,00
Hroro 10
HUTOroBblii KOHTPOJIb
3auer 60 100
[MncemeHHast KOHTpoONIBHAS paboTa (110 IPaKTH- He 3aure-
Ke) o 3a4TE€HO
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