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1. TlepeyeHb MIIAHHPYEMBIX Pe3yIbTATOB 00y4eHHUsI M0 AUCHMILJIMHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMHU B 00pa30BaTe/IbHOI MPOrpaMMe HHAUKATOPAMH 10CTHKEHHUSI

[To uroramM OCBOSHHS TUCIHUIUIMHBI OOYYaIOUIUNCS JOJDKEH

o0yJeHusI:

KOMIIeTeHII M

A0CTNYb CJICAYIOIIUX PE3YJILTATOB

Kareropus
(rpymma)
KOMITETEHIIH|
(npn
HAJIHYHH
OIIK)

dopmupyema
s1 KoMmeTeHIust (¢

yKa3aHHeM KoJa)

Kox m nammeHoBanue HHAUKATOpA
JOCTHKCHHUS KOMIICTCHIINH

Pe3yabTaThl 00y4eHus1 M0 AUCHUIIMHE

OIIK-3
Cnocoben
TPUMEHSTh
pacyeTHo-
TEOPETUUECKUE
METO/IbI Inic:
U3YUCHUS
CBOICTB BEILIECTB
U TPOLIECCOB C
UX yYacTHeM C
HCITOJIL30BaHUEM
COBPEMEHHOM
BBIYHMCIIUTEIILHON
TEXHUKU

OIIK-3.1. [IpuMeHsieT TeopeTUIecKre 1

MOJYSMIIMPUYCCKUE MOACIN IIpHU PCIICHUUN
3aaa4 XAMUYECKOU HalpaBJICHHOCTU

3HaTh: OCHOBHBIE NPHEMBI PabOTHI
co CHenuaTu3upOBaHHBIM
NpOrpaMMHBIM ~ O0ECHEYEHHUEM  TIPH
MPOBEICHNH TEOPETHYECKUX PACUETOB U

obpaboTke AKCTIEPUMEHTAIBHBIX
JIAHHBIX

VYmers: MIPUMEHATh
CIIeHaTN3UPOBAHHOE OpOrpaMMHOE
obecrnieueHne npu MPOBEICHUH

TEOPETHYECKUX PACUCTOB M 00paboTKe
OKCHCPUMEHTAJIbHBIX JaHHBIX

OIIK-3.2. Hcnomp3yer craHmapTHOE

nporpaMMHOe oOeclieueHHe MpHU  PEelIeHUH
3a/1a4 XMMUYECKOW HalpaBIEHHOCTH

3HaTh: OCHOBHBIC MPHUEMBI PaOOTHI
co CleUaIU3UPOBAaHHBIM

MpPOrpaMMHBIM  OOEcTiedeHUueM  TIpU
MPOBEJICHIH TEOPETHUCCKUX PACUCTOB U
obpabotke IKCTIEPUMEHTAIBHBIX
JaHHBIX

Braners: HaBbIKAMH MPUMEHEHUS
CMELMaIM3UPOBAHHOTO  MPOrPAMMHOTO
obecrieyernnss W 06a3 JaHHBIX TIpU
peuieHnn 3amad  NpodecCHOHATBHOM
cepbl IesaTelIbHOCTH

2. Heab 1 MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOi NPOorpaMMbl

Jucuumnnuna «CTpoeHue BeuiecTBay OTHOCUTCS K BApUAaTUBHOM 4acTH 0043aTeNbHOTO 1IUKIIA.
JucuuninHa uzydyaercs Ha 3 Kypce B 5 u 6 cemecTpax.
Lenb ocBoeHUs JAHHOHN AMCUMIUIMHBI 3aKiItouaeTcs B GopMupoBaHUM 0a30BbIX 3HAHUM B 00JIACTH
CTpPOEHUSI OPraHUYECKUX, HEOPraHMUYECKUX, a TaKkKe KOOPAWHALMOHHBIX COCAUHEHUH, pPaCIIMpPEHHS
o0IIero Hay4HOTro Kpyrosopa CIelHaIiucToB B 001acTy oOIIel U aHATUTHYECKON XUMUU, 3HAKOMCTBA C
0a30BbIMH TEOPETUYECKHUMH NPUHLIUIAMU METOJIOB HUACHTU(UKAIIMM ¥ YCTAHOBIECHUS CTPOCHUS
OPraHMYECKUX M HEOPraHMYECKUX COCAMHEHUH. 3aaud U3y4yeHUs: TUCHUIUIMHBI «CTpOEHUE BEIIECTBA»:
1) ycBOeHHE OCHOBHBIX TMOHSATHUN TEOPUU CTPOCHUS MOJIEKYA U KOHICHCHPOBAaHHOTO BeIIecTBa; 2)
M3Y4YE€HHE OCHOBHBIX METOJIOB CIIEKTPOCKOTIHUH.
Jl71s OCBOCHUS JUCIHHILTMHBI HE0OXOIUMBI KOMIETEHIINH, CHOPMUPOBAHHBIE B paMKaxX M3YYECHUS
cinenyomux aucuumiauH: «Oomas xumus», «Heopranmueckas xumus», «OpraHudeckas XUMH,
«Dusuka (pasaensl «OnTuka», K ATOMHaS U sifepHas GU3HKa»)».

3. Coaepxanue padoueii nporpaMmbl (00beM AUCHUIINHBI, TUNIBI M BUAbI Y4eOHBIX 3aHATHI,
y4eOHO-MeToauYecKoe obecrnedeHne CaMOCTOATEIbLHOM PadoThl 00y4aI0IMXCs)

Coneprxanue padoueit nmporpammsl npezacranieHo B [Tpunoxennn Ne 1.

4. D oHI OLIEHOYHBIX CpeaACTB MO AUCHUIIJINHE



4.1. IlepevyeHb KOMIIETEHIU M MHAUKATOPOB I0CTHKEHUSI KOMIIETEHIMI ¢ yKa3aHHeM
COOTHECEHHBIX C HUMM 3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00y4eHus Mo AucuuIuimHe. Onucanue
KpHUTepHeB M IIKAJ OLeHMBAHUS Pe3y/JbTATOB 00y4eHusl 10 AN CHMIIJIHHE.

KOJ_'[ u (bOpMyJ'II/IPOBKa KOMIICTCHIIM OIIK-3 Cnocoben OPUMCHATL PACYCTHO-TCOPETUUCCKUEC MCTOAbI JISI U3YYCHUS
CBOWCTB BCHICCTB U MPONLECCCOB C UX YIYACTUEM C UCIOJIB30BAHUCM COBpeMeHHOfI BBIYUCITUTSIILHON TEXHUKU

Kon u PesyabraThl Kpurepun onieHMBaHus pe3yabTaTOB 00yUEeHHUS
HANMeHOBaHHe o0yueHUs MO
HHANKATOpa AUCUUTIIINHE
JAOCTUKEHUS He 3auteno 3aureHo
KOMIeTeHIIN!

OIIK-3.1. 3HaTh: OCHOBHBIE 3HaeT OTHAEeNbHbIE MpPUEMBI 3HaeT OCHOBHBIE NPUEMBI paboTHI O
[Mpumensier mpueMbl  paboOTBl €O | PabOTHI c HauOolee | CHenUaJM3UpPOBaHHBIMU  IIPOTpaMMaMHu,
TEOpPETHYECKHE W | CMEIHAIN3UPOBAHHBIM | MOMYJISPHBIMH UCTIOJIb3yEeMBIMH B XUMUH,
MOYIMITUPHYECKUE | TPOrpaMMHBIM CreaIn3uPOBaAHHBIMH MaTEepHUAIOBEZCHUH U CMEKHBIX C HUMH
MOJIEeNH npu | obecrieueHHeM  TPH | IpOrpaMMaMH, HCIIOIb3yEeMBbIMH | O0JIACTSIX 3HAHUS
peteHuu 3aj1a4 | MpOBEICHUH B XMMHHM U MaTepuaJlOBE/ICHUH,

XHUMHUYECKOH TEOPEeTUYECKUX HO  3aTpyaHsercs B ux

HaINpaBJIEHHOCTH pacyeToB ¥ 00pabOTKe | peanu3anuu
9KCIIEPUMEHTAIILHBIX
JIAHHBIX

YMers: Ymeer HCIONb30BaTh YmMmeer HCI0JIb30BaTh

MPpUMEHATH OTACIIbHBIC d)yHKHI/II/I HEKOTOPBIX CIICIHUaJIM3UPOBAHHOC IporpaMMHOC
CIeMaIN3UPOBAHHOE | CIIEIMAIM3UPOBAaHHBIX MPOrpaMM | OoOecredeHue JUTSt MPOBEICHUS
NporpaMMHOE JUTst 00paboTKH | TEOPETHYECKUX pacuyeToB M 00pabOTKH
O6CCHC‘ICHI/IC Inpu OKCIICPUMECHTAJIbHBIX JTaHHBIX OKCICPUMEHTAJIbHBIX JaHHBbIX npu
NPOBE/ICHUH pemieHnn  3aaad  npodecCHOHABHOM
TEOPETUYECKUX cepbl IesITeNbHOCTH
pacyeroB U 00padoTKe
9KCIEPUMEHTANIbHBIX
JAHHBIX

OIIK-3.2. 3HaTh: OCHOBHbIE 3HaeT OTHeNbHBIC HPHEMBI 3HaeT OCHOBHBIE MPUEMBI pabOThI CO
Hcnons3yer npueMbl paboThl €O | paboThI c Haubonee | CHeUUAIM3UPOBAHHBIMU  IIPOrpaMMaMHu,
CTaHAApTHOE CIELHAIU3UPOBAHHBIM | MOMYJISPHBIMU UCIIOJIb3yEeMbIMU B XUMUH,
IIPOrpaMMHOE HpOrpaMMHBIM CreLaIn3UPOBAHHBIMU MaTEepHUaIOBEACHUHN U CMEKHBIX C HUMHU
obecrieueHre 1pH | obecriedeHHeM  IPH | IPOrpaMMaMHM, HCIOJIb3YEMBIMH | OONACTSIX 3HAHHS
pelLIeHuH 3aja4 | MPOBEICHUU B XMMHHM U MaTepUaJIOBEICHUH,

XMMHUYECKOH TEOPETUYECKUX HO  3aTpyaHseTcs B ux

HAIPaBIEHHOCTH pacyeroB U 00pabOTKe | peanu3anuu
9KCIIEPUMEHTANIbHBIX
JIAHHBIX

Bianers: Brmangeer CIIOCOOHOCTRIO Bnaneer CIIOCOOHOCTBIO

HaBBIKAMH UCIIOIb30BaTh CaMOCTOSITEIBHO UCIIONIb30BaTh
MIPUMEHEHHS CIEIHaIN3UPOBAHHOE CTELaIN3UPOBaHHbIE 0a3bl IAaHHBIX H
CIIEIAIN3UPOBAHHOTO | MPOrpaMMHOE obecriedeHue | CHenUaIbHOE IpOrpaMMHOE
MIPOrPaMMHOT0 TOJNBKO IIPHU HEMOCPEICTBEHHOM | o0OecriedyeHne AJsl TOHCKa HEoOXOIUMOH
obecrieuennss u 0a3 | yyacTUW  CIEIMAiICTa OoJiee | HAYYHO-TEXHHUYECKON nHpOpMaLNH,
JAHHBIX TIPH PEIIeHUH | BBHICOKOW KBATU(PHKAIINN MPOBENECHUSI  PacydeToB, 00paboTKu
3a1a4 9KCIIEPUMEHTAIBHbIX JIAHHBIX,

podeCCHOHATHHOMN
cepsl IeaTeNbHOCTH

MOATOTOBKM HAYYHBIX MyONUKAIMA U
JIOKJIAI0B

4.2. TunoBble KOHTPOJIbHbIE 32JaHUSI WM HHbIE MATEPHAJIbI, HE0OXOUMbIE /1JIsl OlleHUBAHHUSA
pe3yJbTAaTOB 00yUYeHHs M0 JUCIHUILINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30BaTeIbHOM
NporpaMMe HHIAKATOPAMHM JOCTUKEHHUsI KOMIeTeHIUiA. MeToaqu4ecKkue MaTepuasbl,
onpeaeJsioUye NMPoueAypPbl OLCHNBAHUS Pe3yJIbTATOB 00YUYEeHHUSs 10 JUCIHILIMHE.

Koa m HaumeHoOBaHHe HHAUKATOpA
JAOCTHKCHHS KOMIICTCHIINHU

Pe3yabTaThl 00yueHus: 10 AUCUMILIMHE

OneHo4YHbIe
cpeacTBa

OIIK-3.1. [IpumeHsieT TeOpeTH4ecKue H
TIOTYSMITUPHYECKNE MOAENN TPH PEIICHUH
3a/1a4 XUMHUYECKOH HaIpaBIeHHOCTH

CIICOHUAaJIN3UPOBAHHBIM
obecrieueHrneM apu
TCOPCTUICCKUX pacycToB

3HaTh: OCHOBHEIC IPUCMBI pa60TLI COo

nabopaTopHsIe paboTHI;

MPOrpPaMMHBIM IPYMIOBBIE U
MPOBEJICHUM WH/IUBHyalIbHbIC
00paboTKe | TBOPUYECKUE 3aJaHHUS;




IKCICPUMCHTAITBHBIX JTaHHBIX pedeparsr;
YMeTh: IPUMEHSTh CHEeNUaTN3UPOBAHHOE JIOKJTaJIbl;
IporpaMMHOe oOecliedeHre MpU MPOBEICHUH | KOHTPOJBbHBIE PaOOTHI;
TEOPETHYECKUX  pacueToB M  0o0paboTke KOJUTOKBHYM;
SKCICPHUMCHTAIBHBIX JTAHHBIX KOMITIEKT
OIIK-3.2. Vcnomp3yeT  CTaHAApTHOE 3HaTh: OCHOBHEIC MPHEMEI PabOTHI CO Pa3HOYPOBHEBBIX
MpOorpaMMHOE OOecTiedeHHe TMpH  PEIICHWH | CHEeIHaM3UPOBaHHBIM MPOrpaMMHBIM 3aj1ad;
3a/1a4 XUMUYECKOHW HAPaBICHHOCTH obecnieueHrneM npu MPOBEJICHUM KPYIJIBIHA CTOIT;
TEOPETUYCCKUX  PacyeToB U 00paboTke TECT
JKCICPUMCHTAIBHBIX JTAHHBIX
Brnanets: HABBIKAMU MIPUMEHEHHUS
CIeIaIn3UPOBAHHOTO MIPOrPaMMHOTO
obecnieuennsi M 0a3 IaHHBIX TPU pELICHUH
3a1a4y npodeccuoHaTBHOM cepsl
JIeATENbHOCTH

RPNk wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Tembl rpynnoBbIX /WK HHAMBUAYAJIbHBIX TBOPYECKUX 3a1aHMH/MIPOEKTOB

3aKOHOMEPHOCTH B T€OMETPUUECKON KOHPUTYpAITUU MOJIEKY. JIJTUHBI CBSI3€il 1 BAJICHTHBIC YIJIHI.
JIMMOIbHBIA MOMEHT U U30MEPUS MOJIEKYIL.
DNEeKTPOHHBIE CIIEKTPHI JBYXaTOMHBIX MOJIEKYIL.
[Tonsipu3zyeMoCcTh MOJIEKYIIHI.
CrexTpanbHbIe 00J1aCTH.
3aKOHOMEPHOCTH B YIJlaX BHYTPEHHETO BpalleHus, KoHGOpMeEpBHI.
PaBHOBecHas reomeTpuueckast KOHQUTYpaIus MOJICKYJIbI.
KonebartenbHble CIEKTpbl KOMOMHAIMOHHOTO PacCesTHUSI.
DHEPreTU4eCcKue COCTOSIHUS IBYXaTOMHOW MOJIEKYJIbI.
[Tonspu3zyemMoCcTh MOJIEKYIIBI.
Cratuctuueckoe pacnpeeeHue MOJIEKYII [0 SHEPreTUIECKUM COCTOSTHUSIM.
OTTankuBaHue >JIEKTPOHHBIX Map.
NHTEHCUBHOCTH JIEKTPOHHO-KOJIE0ATENBHBIX CIIEKTPOB, puHIMI dOpanka-Kongona.
[Tonspuzanus IUAIEKTPUKOB.
PaBHOBecHas reomeTpuyeckasi KOHGUTYpalys MOJIEKYJIbI.
[TonsipHbIE 1 HEMOJSIPHBIE MOJIEKYJIbI. [{UMIOJIBHBIE MOMEHT U CUMMETPHS MOJIEKY.
KoopaunaTsl aTOMOB (s11€p) MOJIEKYIIBI.
[Tonspuzanus 1U31EKTPUKOB.
AHIMapMOHUYECKHUIN OCHUILISTOP.
Buyrpennee Bpaienue B 1,2-auxinopaTaHe.
DNEeKTPUYECKUN TUTIOJIbHBII MOMEHT B KJIACCUYECKON TEOPHUHU.
Crnekrpockonus komOouHarmonHoro paccessaus (KP). KBantosbiii moaxoa k KP.
[Monsipuzanus quUdNIeKTpUKa B IepeMeHHOM 1osie. MosbHas pedpakius.
CummeTpust MOJIEKYI.
BsaumoneiicTBue BpaieHuit u KojaebaHui.
Kiaccuueckast moaenb Mosiekyiibl. OCHOBHBIE TOHSTHS.
JIByxaToMHasi MOJIEKYJa KaK KE€CTKHI poTaTop.
BpamarensHbie crieKTpbl KOMOMHAIIMOHHOTO PAacCesHUs TMHEHHBIX MOJIEKYIL.
DHepreTUYecKue COCTOSIHUS ABYXaTOMHOM MOJIEKYJIBI.
l'apmoHMUYECKUI OCHUILIATOD.
MexbsiaepHble pacCTOSIHUS, BaJICHTHBIE YIJIbl, YTJIbl BHYTPEHHETO BpalllCHMUS.
KonebartenbHO-BpalaTeabHbIE TEPEXOAbl B ABYXaTOMHOM MOJIEKYIIe.
Kputepun onenku (B 0a1ax):
1 Gann BeICTABISETCS CTYACHTY, €CJIH CTY/ICHT MPABUIILHO OTBETHJI HA TPHU KapTOUYKHU U3 TISITH;
0 GayyIOB BBICTABISETCS CTYIEHTY, €CIIH CTYIEHT HEMPAaBUIBLHO OTBETHII HA TPHU KAPTOUKH U3 IISITH

JlabopaTopHBIX 3aHATHI 10 KypCy
«CTpoeHue BenecTBa»




JlaGopaTopHoe 3aHsTHE 1. OCHOBBI KJIACCHYECKOH TEOPHU XUMHUYECKOT0 CTPOeHUSs

OCHOBHBIE I0JIOKEHUS KJIACCUYECKON TEOPHUH XMMHUUYECKOTO CTpoeHUs. MOJeKylspHble MOJEIH
Pa3IMYHOTO YPOBHS B COBPEMEHHOW TEOPUU XUMHUUECKOTO CTPOCHHSL.

BenuuuHbI, ompenensomue TEeOMETPUYECKYI0 KOH(HUTYparuio MOJEKYJIbl: MEXbsAepHbIC
pacCTOsIHUsA, BAJCHTHBIE YIJIbl, JBYIPaHHbIE M TOPCUOHHBIE YIUIbl. BHyTpeHHee BpalleHue.
Kondopmanuu monekyn. PaBHoBecHble KOHPUTypanun Mojekyl. CTpykTypHas uzomepusi. OnTHuecKue
HU30MEpBI.

JlabopaTopHoe 3ansitue 2. CHMMeTpPHS MOJIEKY.I

DneMeHThl W ONepald CUMMETPHH SIIEPHOM KOH(PUTYpalluud MOJEKYIbl. To4YeuHble TPYIIIBI
cumMeTpun. [loHsATHE O IpEACTABIEHUAX IPYII U XapaKTepax IpeICTaBICHUN.

JlabopaTopHoe 3aHsiTHe 3. DileKTPUYeCKHEe CBOICTBA MOJIEKY.JI

[TocTrossHHOE W TEPEMEHHOE BHENIHEE JJIEKTpUYeckoe Toje. JIMMoJbHBIA MOMEHT U
MOJIIPU3YEMOCTh MOJIEKY. CBsI3b DJIEKTPUYECKUX CBOWMCTB MOJIEKYN C AJIEKTPHUYECKUMH CBOMCTBAMHU
BelecTBa. MosbHas MoJisipu3alus U MoJibHas pedpakius.

JladopaTopHoe 3ansiTue 4. DJIEKTPOHHO-K0J1€0aTe/IbHO-BpallaTeJIbHbIe COCTOSIHUS
MOJIEKY.I.

CraTtrcTHYecKoe pacrpeeieHue MOJICKYIT IO SHEPTETUIECKUM COCTOSHUSIM.

BpameHI/Ie MOJICKYJI KaK [EJIOTO. PaznnuHbie TUIIBD MOJICKYJIAPHBIX BOJTYKOB.

JladopaTopnoe 3ausitue 5. KosedaTeabHble CIEKTPbI MOJIEKY.I.

KonebGanus monexyn. I[lpubnukeHue rapMOHMYECKOTO W AHTAPMOHMYECKOTO OCHMILISATOpA.
BsaumoneiictBue Bpamienuii 1 konebanuii. HopmanbHbie KosiebaHMsI, YaCTOTHl HOPMAJIbHBIX KOJieOaHU
Y 4aCTOThl OCHOBHBIX K0JIEOATEIBbHBIX MIEPEXOJIOB.

JlaGoparopHoe 3ansiTHe 6. ClIeKTPOCKONUSA KOMOMHAIIMOHHOTO PACCesIHUSA.

MuxkpoBoanoBsie, UK- nu KP- cnekrpel Mmonekyn, BeposTHOocTH mepexonoB M mpaBuia oTOOpa
MIPH MEepeXoaax MEXy pa3IMUHbIMU KBAHTOBBIMU COCTOSIHUSIMH MOJIEKY. CBSI3b CIIEKTPOB MOJIEKYJ C X
ctpoeHueM. OrnpeneneHre CTPYKTYPHBIX XapaKTePUCTHK MOJIEKYJ U3 CEKTPOCKOMUYECKUX JaHHBIX.

Kpurepun onenku j1adopaTopHbiX padoT

«5 OamnoBy»: 3asaHue 1o paboTe BBHINOJHEHO B MOJMHOM oObeMe. CTyNeHT TOYHO OTBETHJI Ha
KOHTPOJIbHBIE ~ BOIIPOCHI, CBOOOJHO OpHEHTUPYETCS B INPEAJOKEHHOM PpELICHHH, MOXET ero
MOAU(UIMPOBATE NPU W3MEHEHHMU YCIOBHS 3aJaud. OTYET BBINOJIHEH aKKYpaTHO U B COOTBETCTBHM C
IPEIbABIAEMBIMU TPEOOBAHUSMU.

«4 Gannay: 3ajanue Mo paboTe BBIIOJHEHO B MOJHOM 00beMe. CTyIeHT OTBETUII Ha TEOPETUYECKHE
BOIPOCHI, UCIIBIThIBast HEOO bIINE 3aTpyIHeHHs. KauecTBo odopmiieHHs oTyera K paboTe He MOJTHOCThIO
COOTBETCTBYET TPEOOBAHMSIM.

«3 6amta»: CTyIeHT NpaBUIIBHO BBINOJHWI 33aHue K padote. CocTaBuil OTYET B YCTaHOBJIEHHOU
¢dopme, npeacTaBuil peleHus OONbIIMHCTBA 33/1aHU, IPEIYCMOTPEHHBIX B paboTe. CTyIeHT HE MOXET
MOJIHOCTBIO OOBACHUTDH MOJTyYEHHBIE PE3YIbTATHI.

«2 Oamnma»: CTyneHT HenpaBWIbHO BbINOJIHUI OT 70% 1o 50% 3amaHuit paboThl U HE MOXKET
OOBSICHUTB MOJTy4YEHHbIE pe3yJbTar.

«1 Gamn»: CTyneHT HempaBUIBHO BBIMOJHMI cBbIIe 70% 3amaHuil paboThl U HE MOKET OOBSCHUTH
IIOJIyYEHHBIE PE3YIIBTAT.

«0 GamnoB» CTyneHT He BBINOJHHI BCE 3aJaHus PabOThl U HE MOXKET OOBACHUTH MOJy4YEHHBIE
pe3yapTaTt

KoMmiekT TecToB
1. VYkaxuTe BepHOE HEPABEHCTBO:
A) *Ee >> Ev >> EJ B) Ee > Ev > EJ
B) Ev >> Ee >> E; r) Ee <Ey>>E;



2. VYxaxuTe MpaBWIbHYIO (hopMyny, HCHONIB3YEMYIO JJIS pacdyera IMOJIHOW SHEpruu B KBAHTOBOM

MeXaHUKe
A)'E=E.+E/+E B)E=E/+E
B)E=Ee¢ +Ey r) E=Ee+ErE;
3. Bribepure npaBUIIbHBIN OTBET:
A) “Ee = 10° +10° Tx/monb B) Ee = 10° +107 Tx/Monb
B) Ee = 10* +10° lxx/Moub r) Ee = 10° +10° xJIx/Momb
4. Bribepute BepHOE HEPABEHCTBO:
A) *(De >> eXe > 0 B) We < MeXe < 0
B) e << weXe >0 r) 0 >> 0eXe < 0

5. VkaxuTe NpaBWIbHOE 3HAYCHUE JHEPTHH IPH IEPEXOAC JBYXaTOMHOW MOJICKYJIbI MEXIY
pa3pelIeHHBIME IMPaBUIaMH 0TOOPA KOJIeOATSIIbHBIMU YPOBHSIMH:
A) "Ey = 10* Ixx/Mob B) Ev = 10° JI)x/Mom1b
B) Ev = 103 JIxx/mMoms r) Ev = 102 JIx/Moms

6. YkaxuTe NpaBWIbHOE 3HAYCHHWE DSHEPTrUM TpPH TEepexoje ABYXaTOMHOW MOJIEKYIBl MEXIY
pa3pelieHHbIMY NpaBUIaMu 0TOOpa BpallaTelbHbIMU YPOBHIMU:
A) "E; ~ 10? JIx/Monb B) E; = 102 kKkan/Momb
B) E; ~ 102 kJIx/Monb r) E; = 10% xan/mos
7. BriOepute mpaBUIIbHBIN OTBET:
A) © Kaxmoe 5IEKTPOHHOE COCTOSIHHE [BYXaTOMHOH MOJEKydbl HMeeT CBOH Habop
CXOASIIUXCS KOJIeOATEeIbHBIX M PACXOSIINXCS BPALATEIbHBIX COCTOSHUM;
b) kaxnoe »5SIeKTPOHHOE CTPOEHHME [IByXaTOMHOW MOJIEKYJIBl HMeEeT CBOM Habop
pacxoagiuxcs KojebaTreabHbIX U BpallaTeIbHbIX COCTOSIHHIA;
B) xaxxo0e 3IeKTPOHHOE COCTOSTHUE IBYXaTOMHOM MOJIEKYJIBl UMEET CBOM HAOOP CXOISAIIMXCS
KoJieOaTeNbHbBIX U BpalllaTeIbHBIX COCTOSHUM;
I') kaxmoe »IEKTPOHHOE COCTOSHHUE JABYXaTOMHOM MOJIEKYJIBI HMMEET CBOM Habop
pacxoasIuxcs KojiedaTeabHbIX U CXOISAIINXCS BpalllaTeIbHbIX COCTOSIHUN

8. BriOepute BepHOE COOTHOIIECHUE /TSl pacyeTa YacTOThl KoJieOaHUM ABYyXaTOMHOM MOJIEKYIIbI V’

A) v':i B) v =21k
. c A

B = F =
) Vv y )V .

9. BriOepute BepHOE COOTHOILIEHUE TS TIEpecyeTa MeX/1y BOJIHOBOTO YUCIIA V B YaCTOTY KojieOaHui
Vv’ 17151 ABYXaTOMHOM MOJIEKYJIbI

A" vi=cv B)v ="
c

B) v =" Nv =
% 21

10. VkaxxuTe npaBuibHY0 GOpMyiy AJIs pacuyera TepMa JIByXaTOMHOW MOJIEKYIIbI:
A e= E B) ¢= B
hc hch

b) e= he I e= he

A E

11. VkaxxuTe npaBuiIbHYIO (GOpMYITy JJIs pacueTa MOMEHTa HHEPIMH JIBYXaTOMHOM MoJieKynsl AB



12.

13.

14.

15.

16.

17.

18.

19.

A) | MOJICKYJIsSIpHasA Macca , ® MOJICKYJSIpHass Macca g r2

MOJICKYIIIpHasA Macca , + MOJICKYIpHasd Macca g

MOJICKYJIsIpHas Macca , ® MOJICKYJISIpHAasa Macca
B)* I = KyJAp A KyJlAap B -1a.e.M.-r02
MOJICKYIISIpHasA macca , + MOJICKYJIApHAass Macca

B) | MOJICKYIIIpHasA macca , + MOJICKYJIsIpHas Maccag r2
= L)

MOJICKYJIpHAsA Macca , ® MOJICKYJIpHAs Macca g

_ MouekynsipHad Macca, +MONeKylpHad Maccag ;. ., r2

MOJICKYJIpHAsA Macca , * MOJICKYJIpHAsA MaccCa g

I |

Bribepure npaBuibHY0 GOpMYITy Ul pacdeTa pa3pelieHHbIX YPOBHEH BpamiaTelbHON SHEPTUU

I[Byx&TOMHOﬁ MOJICKYJIbI
2

A E, ="

«JUJ+1 B) E, = <JJ+1
871 (J+1) e e TR
h2 2
b) E, = «JJ+1) NE, =—+BI(J+1)
ml 8r°l
VYkaxuTe npaBUIbHYI0 (GOpPMYITy JJs pacyeTa BpallaTebHOM MOCTOSHHOM:
N h h
A) B=—— B)B=—
) 8n’lc ) 8l
h? h?
b)B=—— NB=—_
) 8n’lc ) 8n’l

VYkaxxute mpaBuiIo 0TOOpa IS Pa3pelIeHHBIX TEPEX0JI0B MEXKIYy COCEIHHMH BpallaTeIbHBIMU
YPOBHSMHU JBYXaTOMHOM MOJIEKYJIbI B IPUOJIMKEHUH KECTKOTO pOTaToOpa:

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

Bribepure mpaBuiibHy0 (GOpMYIy A1 pacdeTa BpamaTeIbHBIX TEPMOB IBYXaTOMHON MOJIEKYIIbI
B HpI/I6J'H/I}KeHI/II/I HEXECTKOI'0 poTaTopa

A)" g=BeJ(J+1)-DI*(J +1)* B) £ =B+ (J+1) - DJ?

B) £ =B*J? ~DI(J+1) I) e=BeJJ+1) - D@ +1)>
VYKakuTe MpaBUIbHYI0 (GOPMYITy IS pacuyeTa SHEPTUU FapMOHHYECKOTO OCIIUILIATOPA:

A)*E=£-k-(r—re)2 B)E:E-k-(r—re)

2 2
1
B) E=k+ /(r-r,) F)E=E-k-(r—re)3’2

YkaxuTe mnpaBuiIo oTOOpa UIsl JIBYXaTOMHOW MOJIEKYJBI B MPHUOTMKEHUU TapMOHHYECKOTO
OCHWJLIATOPA:
A" Av=+1 B) Av =41, +2
b) Av=0, £1 I Av==1 +2, £3
VYkaxuTe npaBUiIbHY0 GOpPMYILy AT pacyeTa 4acTOThl KOJIeOaHUN TByXaTOMHOMN MOJIEKYJIbI
* 1 |k 1 |k
A) O‘)Kon =L . B) (’Okon = Al /7
2n\| 2hc \[ 1
1 |k 1 k
E) Oun = 5 4| 1—‘) Opn = 2 o
2mc \ pn 2h“c\n

VKaxure MNpaBWiIbHYI0 (OpMylTy s pacueTa HYJIEBOIO YPOBHS HHEPIUU JIBYXaTOMHOMU
MOJIEKYJIbl B IPUOIMKEHUH aHTapMOHUYECKOTO OCIMIUIATOpA:

A E = ho,, B) E, = hco,,



20.

21.

22.

23.

24,

25.

26.

217.

28.

KOJI

B) E, = ;hm c I E,=h’co,,

VYKaKuTe NpaBUIbHYIO (GopMyITy Ul pacdyera SHEPTUH JIByXaTOMHOW MOJICKYJIbl B MPHOIMKEHUN
AQHrapMOHHYECKOTO OCHMIIIATOPA:
A" E =(oe(v+£)—(oexe(v+£)2 B) E =coe(v+l)—coexe(v+£)
2 2 2 2
1 1., 1., 1
b) Ezoae(v+5)+coexe(v+§) I E:(oe(v+§) —mexe(v+§)

VkaxuTe nOpaBwiIbHyI0 (GopMmyly JUid  pacyera  KoJieOaTelbHO-BpallaTeIbHOTO  TepMa
JIByXaTOMHOH MOJIEKYJbl B TIPUOIIDKEHHMH HEXECTKOr0 poTaTtopa W TapMOHHYECKOTO
OCLIMJIIATOPA:

A)" g, =B<JJ+1)-DI*(I+1)* +(De(v+;)—(x)exe(v+;)2
b) ¢, :B'JZ(J+1)_D(‘]+1)+(%(V+;)_wexe(v+;)2
B) &,, =B+J?(J+1)—DJ,(J +1)? ‘we(w;)—wexe(w;)z

D) ¢, =B+J0+1)-DI*(J +1)? +me(v+;)+mexe(v+;)2

VKaxnTe TpaBUiIO OTOOpa Ui TEPEeXOJO0B JBYXaTOMHOW MOJIEKYJIBl MEXAY pa3HBIMU
KoJIe0aTeIbHO-BpaaTeIbHBIMUA COCTOSTHUSIMU:

A)" Av=+1, +2, 43 AJ=+1 B) Av=%1 2, AJ=0, £1

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

Vkaxutre mnpaBwibHYl0 QopMylny IS pacueta TepMoB s R-BeTBedl KkosebarenbHO-
BpaIaTeIbHOTO CIIEKTpa:

A) ey, =vy+2B("+1), J7=0,1 2  B)g,, =v,+2BI"(J"+1), J"=0, 1, 2
B) &, =v,—2B@"+1), J'=0,1, 2 T)g,, =v,+2BJ"+1)? J"=0, 1, 2

VYkaxuTe mnpaBWwiIbHY0 (opmMyny uis pacuera TepMmMoB Uil P-BeTBelt  kosiebaTenbHO-
BpAaIIaTeIbHOTO CIEKTpa:

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

VYkaxxkute nmpaBwIbHYIO (hOpMYITy JIs1 pacdyeTa B3auMOJICHCTBHUI BpallleHUH U KOJICOaHMI:
A" szBe—a(v+;) B) BV:BeJ(J+1)—oc(v+;)
1 o )
b) BV:Be+oc(v+§) I BV:Be_E(V_'_l)

VYkaxure IIpaBUJIO 0T60pa U1 BpallaTCIbHBIX CIICKTPOB KOM6I/IHaI_[I/IOHHOFO pacCessHuA
,HByxaTOMHOﬁ MOJICKYIJIbI:

A) AJ=0, £1 B) AJ=0, £1, £2

B)" AJ=0, +2 ) AJ=+1 £2
Ykaxure MMPpaBHUJIBHYIO (bOpMy.Hy AL pacue€Ta BOJIHOBBIX YHCCI BpPaAlIaTCIIbHOTO CIICKTpa
ABYXATOMHBIX MOJICKYII TP CTOKCOBOM HU3JIYYCHUU:

A) v=v_.+B(4])+6) B)v=v,_+2BI(J+1)

B)" v=v, . —B(4J+6) N v=v,—2BI(J+1)

Vxkaxure MMpaBHUJILHYIO (I)OpMy.Hy I pacdeTta BOJIHOBBIX YHUCCIT K0J1e0aTeIbHOTO CIICKTpPa
ABYXAaTOMHBIX MOJICKYII TP aHTUCTOKCOBOM H3JIYUCHUU:
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. 1
A) v=v .+, B) v=v5036+(oe(v+5)

by v=v, ,—® MNv=v

e BO30

1
— @, (V + *)
2
29. VkaxuTe NpaBuiIbHYIO (OPMYITY JUIs pacuera MOJHON SHEPIHH JIBYXaTOMHON MOJICKYJIIBI:

MoJTH o — € Bpa

A) B =, O ) —0X )T B) 6 ro,(v+ )’

TI0JIH TI0JIH Bpar

b) ¢ 283n+(x)e(v+;)2 Ne, . =c¢ +coexe(v+;)2

30 Vkaxxure IMpaBHUJIbHYIO q)OpMy.Hy AJI1 pacycTa p3ﬂeeBCKOI71 JIMHUUW CIICKTpa KOM6I/IHaHI/IOHHOFO
pacceaHuAa ZIByxaTOMHOfI MOJICKYJIBI:
*
A) V= VB036

B) V:VBOSG_(D

B)yv=v_ .+,
rv=v,,—B(4J+6)
Kputepuu u MeTOIMKA OLIEHUBAHUS Pe3yJIbTATOB TECTHPOBAHMA:
Onmun TecToBsIi Borpoc (30 BOpocoB).

- 1 Gamn BRICTABIIACTCS CTYACHTY, €CITH OTBET NMPABHIIBHBIN;
- 0 6anIoB BBICTABIIAETCS CTYACHTY, €CJIU OTBET HENPABUIIbHBIM.

e

IIpumep KOHTPOJILHOM PadoTHI

1) BonHoBble uyHMclia TEpBBIX TpeX JHMHUM BpallaTeNbHOTO CHEKTpa IMOIJIOIIEHUS
momexymsl H3Cl pasmsr 20,88; 41,74 m 62,58 cml. OnpenenuTe BpamaTelbHYIO
MOCTOSIHHYI0 Bo, MOMEHT uHepiuu lo 1 MeXbsiIepHOE pacCTOSHUE o C TOUHOCTBIO JI0
Tpex 3Havamux uudp.

2) XapakTepucTUUeCcKas 4acToTa MOJTHOCHMMETPUYHOTO KOJIeOaHWS JBOWHOW CBSI3H B
ankenax cocrtasnser 1620 cm?. Ilpm kakoif jIMHE BOMHBI (B HM) OHa OyneT
nposiBiiATbesa B KP-criekTpe, ecnu B kauecTBe HCTOYHMKA BO30YXKAECHHUS MOJIB30BAThCS
nuauen 488,0 HM aproHoBOro Jazepa?

- Kputepuu u MeToanka onieHUBAaHUA Pe3yJbTATOB KOHTPOJILHBIX padoT
- «3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIi paboTa BBIOJIHEHAa Kak MUHUMYM Ha 70% U n3NokeHa
IPaMOTHBIM SI3BIKOM B OIPEICIICHHOM JIOTUYECKOI MOCIEI0BATENFHOCTU C TOYHBIM HUCTOJIb30BAaHUEM
CHeHaTM3UPOBAHHON TEPMUHOJIOTUH; TTIOKA3aHO YBEPEHHOE BIIaJIeHHE HOPMATUBHOM 0a30ii;
«HE 3aYTEHO» BBICTABIISIETCS CTY/ICHTY, €Ciii paboTa BBIIOJIHEHA MeHee, yeM Ha 70% Uil B MOJIHOM
o0beme, HO UMEET OJIUH U3 HEJAOCTaTKOB:
- B paboTe JA0MyIIeHbl OMMOKU IPU BBIBOJIE OCHOBHBIX (OPMYIT;
- HET OIpeAeNICHHON JIOrMYeCKOH MOCIeI0BaTeIbHOCTH, HETOYHO HCIOJIb3YETC sl ClIelnalIn3upOBaHHAs
TEPMUHOJIOTUS;
- OTCYTCTBYET 00111ee TOHUMaHUe BOIPOCa,
- CTyZIEHT BOOOIIIe HE IPUCTYIIAT K BHIMOJIHEHHIO KOHTPOJIBHOU PabOTHI.

KonnokBuym Ne 1 no reme «Cummerpus»

Paznen Cummerpus monekyi. ToueyHble rpymniibl CHMMETPUT

CyTb KOJIJIOKBHYMA 3aKJIFOYAETCS B ONPENICIIEHUH IEMEHTOB CUMMETPUH TSl 5 MOJIEKYJI, YKa3aHHBIX
npemnoaaBateneM. Heo0xoanmo ykas3aTh TOUeUHYIO Tpynmny cumMmerpuu no Hlendaucy st Monekyn u3
Ta0aune! 1.

Kputepun onenkn pe3yibTaroB KoJLIOkBuyMa Ne 1 (B 6au1ax):

- 10 6anoB BBICTABIISACTCS CTYACHTY, €CIIU CTYIEHT NPaBUILHO OINPEeNIIeT BCE AIEMEHThl CHMMETPUHU
JUISL TISITH YKA3aHHBIX MOJIEKYN U 0€301IMO0YHO YCTaHABIUBACT Ul HUX TPYIILY CHMMETPUH;

- 8-9 OansoB BBICTABISAETCA CTYAEHTY, €CIM CTYJICHT MPaBUIIBHO 1) oNpesesnsieT Bce IEeMEHThI
CUMMETPHH JJIS YETHIPEX YKa3aHHBIX MOJIEKY] M 0€30IMO0YHO YCTaHABIMBACT JUISl HUX TPYIITY
CUMMETpPHH; 2) I0IMyCKaeT MEJIKME OIIUOKH TP YCTAaHOBICHUU TPYIIBI CAMMETPHUH, HO 3JIEMEHTHI
CUMMETpPHH OIpeJiesisieT 0e30InO04HO.

- 6-7 OaIOB BBICTABISETCS CTYAEHTY, €CIH CTYJACHT 1) MPaBUIBHO OMPEEISET BCE HIEMEHTBI
CUMMETPHHU JJIS TPEX YKa3aHHBIX MOJIEKYN U 0€30IMO0YHO YCTaHABIMBAET JJISl HUX TPYIILY CHMMETPUH;

11



2) nOmyCKaeT 3HAYUTEIbHBI ONIMOKU TIPU YCTAaHOBJIEHUH T'PYIIIIBI CHMMETPHUH, SIEMEHTHI CHUMMETPUH
ompenenser ¢ omudkamu it Beex 20% MOIeKyi;

- 4-5 Garnna BBICTABISICTCS CTYICHTY, €CJIA CTYJASHT 1) MpaBUIBLHO OTIPEIEIISIET BCE JIEMEHTHI CUMMETPUN
IUISL IBYX YKa3aHHBIX MOJIEKYJ U O€301IMO0YHO yCTAaHABIMBACT JUIL HUX TPYIIy CHMMETPUU; 2)
JOITyCKAeT 3HAUYNTENbHbI OITMOKH MTPU YCTAHOBJICHUH TPYIIIBI CAMMETPHH, JIEMEHTHl CAMMETPUU
ompenenser ¢ omuokamu i Beex 50% Monekyi;

- 2-3 Oanya BBICTABISAETCS CTYACHTY, €CIIU CTYJEHT 1) MPaBHIIBHO OIMPEEIISeT BCE AIEMEHThI CHMMETPHH
JUISL IBYX YKAQ3aHHBIX MOJICKYJ ¥ 0€301IHMO0YHO YCTAaHABIMBACT Ul HUX IPYIITY CHMMETPUH; 2)
JOITyCKAeT 3HAUYNTEIbHBI OITMOKH MTPU YCTAHOBJICHUH TPYIIIIBI CHMMETPHUH, SIIEMEHTBI CHMMETPUHI
onpezenseT ¢ omudkamu uist Becex 80% Mouekyi;

0 GayIOB BBICTABIIACTCS CTYJCHTY, €CJIM . CTYJICHT HE CIIOCOOCH OIPEIENIUTh JIEMEHTHl CHMMETPHUHU XOTS
OBI JUTS O/THOM MOJIEKYJIBl M1 COOTBETCTBEHHO HE CIIOCOOCH YCTAHABHUTH TPYINITy CHMMETPHH.

Ko/1okBHYM 10 BceM TeMaM TUCHUIIUHBI.
Bonpocsl kK KOJIOKBUYMY .
1. 3aKOHOMEpPHOCTH B TEOMETPHUECKOW KOH(UTYyparmuu MoJeKyn. J[nuHbl CBsi3ell W BaJCHTHBIE
YTIIBL.
JIMNoIbHBIA MOMEHT U U30MEPUS MOJIEKYIL.
DJNEeKTPOHHBIEC CIIEKTPHI IBYXaTOMHBIX MOJIEKYI.
[Monsipu3yeMoCTh MOJICKYITBL.
CriexTpasibHbIEe 00J1aCTH.
3aKOHOMEPHOCTH B YIJlaX BHYTPEHHETO BpalleHus, KoHGOpMeEpBHI.
PaBHOBecHast reomMeTpruecKasi KOHQUT YIS MOJICKYJIBI.
KonebartenbHble CIEKTpbl KOMOMHAIMOHHOTO PacCesTHUSI.
DHEPreTU4ecKue COCTOSIHUS IBYXaTOMHOW MOJIEKYJIbI.
0. [TonspuzyemMocTh MOJIEKYJIBI.
1. CraTuctrueckoe pacrpeielieHue MOJIEKYI 110 YJHEPTeTUYECKUM COCTOSTHUSIM.
12. OTTankuBaHue IEKTPOHHBIX Tap.
13. IHTEeHCUBHOCTD AIEKTPOHHO-KOJIE0ATEIbHBIX CIIEKTPOB, MpuHIun Ppanka-KonmgoHa.
14. Tlonsipuzanust JUIIEKTPUKOB.
15. PaBHOBecHas reoMeTpuueckas KOHOUTYpaLHUs MOJIEKYJIbI.
16. ITonsipHbIe U HENOJISIPHBIE MOJIEKYIbL. IUNOIBHBIA MOMEHT U CUMMETPUS MOJIEKYIL.
17. KoopuHaThel aTOMOB (sI71€P) MOJICKYJIBI.
18. Ionspuzanus AUIESKTPUKOB.
19. AHrapMOHHUYECKHIA OCITUILISITOP.
20. BuyrpenHee Bpaiienue B 1,2-1uxiopaTaHe.
21. DneKkTpuYecKuil TUMOIbHBI MOMEHT B KJIaCCUYECKOM TEOPHUH.
22. Criekrpockonus komOouHarmonHoro paccessaus (KP). KBantosbiii moaxom k KP.
23. Tlonspusainus AMAJIEKTPUKaA B IEPEMEHHOM ToJie. MolibHas pedpakius.
24. CumMMeTpUst MOJIEKYIL.
25. B3aumoeicTBre BpalleHU 1 KOJICOAaHU .
26. Kimaccuyeckasi Mojieib MOJIEKY Ibl. OCHOBHBIE TTOHATHS.
27. DHepreTH4ecKue COCTOSHUS ABYXaTOMHOM MOJIEKYIIBI.
28. CTaTHCTUYECKOE pacIpeIeieHne MOJIEKYII IO SHEPTeTUYECKIM COCTOSTHHSIM.
29. CniekTpaibHble 00JIaCTH.
30. /IByxaTomMHasi MOJIEKyJa KaK dKECTKUN pOTaTop.
31. Hexxectkuit poratop.
32. N'apMOHNYECKUI OCLMIIATOP.
33. AHrapMOHUYECKUN OCLIILIATOP.
34. KonebarensHO-BpaliaTelbHbIC IEPEXO/IbI B IBYXaTOMHOM MOJIEKYIIE.
35. B3aumoeiicTBue BpalleHuil u KoJieOaHui.
36. KBaHTOBBII 101X0] K KOMOMHAIIMOHHOMY PACCESTHHIO.
37. BpamatenbHble CIIEKTPbl KOMOMHAITMOHHOTO PACCEsTHUS JIMHEWHBIX MOJIEKYII.
38. KonebarenpHbie CIIEKTPhl KOMOMHAIIMOHHOTO PACCESTHHUSL.

RRooo~NO WD
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39. UHTEeHCHUBHOCTD AIIEKTPOHHO-KOJIE0aTENbHBIX CIIEKTPOB: npuHImn Ppanka-KonoHa.

Kpurepun olieHKH pe3ylbTaTOB HTOTOBOTO KOJIOKBHYMa (B Oajuiax):

0 GayIoB BBICTABIIACTCS CTYJCHTY, €CIIM CTYACHT HE UMEET MpeACTaBIeHUS 00 00CyXK1aeMOM paszene
JTMCUUIUIAHBL,

- 3 Oaiia BBICTABIISETCS CTYACHTY, €CIIM CTYIEHT UMEET (pparMeHTapHbIE MPEACTaBICHUS 00
o0Cy)KIaeMOM pa3zfielie JUCIUTLINHBL

- 5 ©aiIoB BBICTABIISIETCS CTYZICHTY, €CIIH CTYICHT UMEET HETIOJIHbIE MIPeCTaBIeHNs 00 00CyKIaeMOM
paszesne TUCHUTUIHHEI;

- 8 OaJIOB BBICTABIISIETCS CTYIEHTY, €CIIH CTYJCHT UMeeT chopMUpOBaHHEIE, HO COJIEpKAIINE
CYILECTBEHHBIE MPOOEIBI MPEICTABICHUS 00 00CYK1aeMOM pa3/iesie TUCIUILIAHEI;

- 10 GamnoB BBICTABIISIETCS CTYACHTY, €CIIU CTYIEHT HUMEET CPOPMHUPOBAHHBIC CHCTEMATHUECKHE
npeacTaBieHus 00 00CyK1aeMOM pa3Jiesie AUCIUTLTNHBI.

IlepeyeHb TMCKYCCUOHHBIX T€M JJIsl KPYIJIOT0 CTOJIA
(nMcKyccuu, MOJIEeMUKH, TUCITYTA, 1e0aTOB)
no nucuurinHe Cmpoenue gewecmasa

1. Jlyig yero HEOOXOAMMO XUMHUKY YMETh OMPEACNIATh 3JIEMEHThl CHMMETPUU U
yCTaHABIIMBATh IPYIIY CUMMETPHH JJI1 PA3HBIX MOJIEKYJL.
2. Kakwue cyiiecTBylOT HEIOCTaTKU U Ipeumyiiecta y cumBosiuku [endauca?

Kpurepunu onienku (B 6amiax):

- 0 OaJIOB BHICTABJISIETCSI CTYZICHTY, €CJIH . CTYICHT HEe UMEET MPECTaBIeHHs 00 00CYyKIaeMOM BOIIPOCE;
- 1 Oamn BBICTABIIICTCS CTYACHTY, €CITU CTYICHT UMEET (parMeHTapHBIC IPEICTABICHUS 00
00CyX/1aeMOM BOTIPOCE;

- 2 Oayia BBICTABIISIETCS CTYACHTY, €CIIM CTYJICHT UMEET HETIOJIHBIC TPECTaBICHUs 00 00CyKaaeMoM
BOTIPOCE;

- 3 Oayuia BBICTABIISICTCS CTYACHTY, €CIIH CTYJICHT UMeeT cpOpPMUPOBAHHBIE, HO COJICPIKAIIUE
CYIIECTBEHHBIE MPOOEITBI MPEICTaBICHUSI 00 00CYX1aeMOM BOTIPOCE;

- 4 ©ayia BBICTABIISICTCS CTYACHTY, €CIIH CTYICHT UMEeT CPOPMUPOBAHHBIC, HO COJICPIKAIUE OTACTbHbIC
poOeITbI MpeCTaBICHU 00 00CY)KIaeMOM BOTIPOCE;

- 5 0aJyIOB BBICTABJISICTCSl CTYIICHTY, €CIIH CTYJCHT UMeeT c(POPMUPOBAHHBIC CUCTEMATHYCCKUE
npeacTaBieHus 00 00CYKIaeMOM BOIIPOCE.

I'pynnoBbie TBOpYeckHe 3a1aHus (IIPOEKTHI):

1. CrynenTsl pazouBatoTcs Ha mapsl. Kaxaplit u3 HUX cocTapiseT no 10 BOMpocoB M0 COOTBETCTBYIOMICH
TeMe 3aHATUA. 3aTeM CTYACHTHI, COCTOSIIME B OJJHOM Mape 0OMEHHUBAIOTCS KapTOYKaMU C BOIIPOCAMU U
KaKJIbIi oTBe4aeT Ha Bce 10 BompocoB cBOEro HamapHuka. HamapHUKH BBICTABIIAIOT APYT APYTY OLIEHKU
10 IPEAJI0KEHHOW HUXKE IIKaJe.

NuuBuayajibHble TBOpYecKHe 3aaHusA (MIPOEKThI):

1 Kaxxaprit u3 cryneHToB oopmisier mo 10 kapTouek Mo COOTBETCTBYIOLIEH TeMe 3aHATHUS, NPH
TOM KaXJas KapTouyka C OJHON CTOPOHBI COAEPKUT MO OJHOMY OIpEAENeHUI0 (MOJeKyla —3TO
COBOKYITHOCTb CBSI3aHHBIX aTOMOB...) WK ¢opmyne u T.A4.. C qpyroil CTOpOHBI KapTOUYKHU (C 0OpaTHOIN)
yKa3bIBaeTCsl Ha3BaHWE HAMMCAHHOW (opMylbl, MO0 (opMynIHUpyeTcs 3alaHue «JIaiiTe ompenaeneHue
MOHATHIO «MOJIEKYJA», «aTOM» U T.J.. 3aTEM CTYJEHTHI [0 OYEPEIU MOAXOIAT K MPENOoJaBaTel0 U OH
CllyJaiiHbIM 00pa3oM JOCTAeT MO 5 KapTOUYeK M MPOCHUT JINOO BOCHPOU3BECTU (HOPMYITy, H300pakEeHHYIO
Ha 0OpaTHOW CTOpPOHE KapTouke, J1M00 chopMyaupoBaTh OINpeiesieHNe OHATH, YKa3aHHOTO Ha 00opoTe
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kapTel. PopMyauMpoBKa BOIpOCa NPENOAABATENS 3aBHUCUT OT TOrO, 4YTO YKa3aHO B KapTOUKeE,
COCTaBJICHHOU CTYIEHTOM.

KapTO‘-IKI/I, Ha KOTOPBIC CTYACHT Oajl HpaBI/IHLHBIf/i I/IC‘-IepHBIBaIOH_II/Iﬁ OTBCT, OTKIAaAbIBAOTCA B
IMpaByYIO CTOIIKY. COOTBGTCTBGHHO, KapTO4YKH, Ha KOTOPBIC CTYACHT AaJl HCUYCTKHUC WJIM HCIPABUJIBHBIC
OTBCTBI, OTKJIAABIBAIOTCS B JICBYIO CTOIIKY.

Kpurepuu onenxu (B 6aynax):
- 1 Ga BBICTABIIICTCS CTYACHTY, €CIIU CTYICHT MPABWIILHO OTBETWJI HA TPH KapTOUKH U3 TISITH;
- 0 6ayyIOB BBICTABIISIETCS CTYICHTY, €CIIM CTYJICHT HENPABUJIBHO OTBETHII HA TPH KAPTOUKH M3 MATH

KoMmieKT pa3HOypOBHEBbIX CUTYALIMOHHBIX 32/1a4 (3a1aHM)
no auctuiuinae CTpoeHue BellecTBa

1 3agaun penpoayKTHBHOI0 YPOBHSI
3anava (3amanue) 1. CKOIbKO BEpTUKAIBHBIX IIOCKOCTEH CUMMETpUH B MoJiekyie 1,3,5-

TpUXJI0pOEH30I1a.
cl

cl cl
3amaua (3amanue) 2 CKOJIBKO BEPTUKAIBHBIX MNIOCKOCTEH cuMMeTpun B MoJsiekyiie CsHs.

3amaua (3amanue) 3. CKOJIbKO BEPTUKAIBHBIX INIOCKOCTEH cUMMETpHH B MoJiekyine 1,3,4,6,8-nentadTop-

1H-denanena:
F I F
o
F

£
2 3agayM peKOHCTPYKTHBHOIO YPOBHSI

3amaua (3amanue) 1. Onpenenure, Kakue 3JIEMEHTh CHMMETPUH XapakTepHbl i 1,3,5-Tpuxnopoen3ona?
Ha ocHoBanuu HaiiIeHHBIX 3JIEMEHTOB CUMMETPUH YCTAHOBUTE TPYIITy CUMMETPUH 3TOU MOJIEKYIIBI.
3amaua (3amanme) 2 Onpenenaute, Kakue dJIEMEHTh cuMMeTpuun xapaktepHsl s CsHs? Ha ocHoBanum
HaWJCHHBIX AJIEMEHTOB CUMMETPUU YCTAaHOBUTE IPYIITY CUMMETPUU STON MOJIEKYJIBI.

3amaua (3amanue) 3 Omnpenmenute, Kakue JJIEMEHTHI CHUMMETPHUHM XapakTepHbl 1?7 Ha ocHoBanuu
HaWJCHHBIX YJIEMEHTOB CUMMETPUU YCTAHOBUTE IPYIIy CUMMETPUU STOU MOJIEKYIIBI.

3 3aga4yu TBOPYECKOr0 YPOBHS
3amaua (3amanue) 1 Ilpeanmokure BapuaHTBHl 3aMellleHHs AaTOMOB BoAOpoda B Mojekyie 1,3,5-
TPUXJIOpOEH301a 1711 TOHWKEHUS €€ CHMMETPUH.

3anmaua (3amanue) 2 [Ipeanokure BapuaHTHI 3aMelleHUsT aTOMOB BoJopoaa B mouekyne CsHs mns
MOHIKEHUs ee cuMMeTpuu 110 Cs.

3anmaua (3amanue) 2 Ilpemyioxkure BapuaHThl 3aMEIlEHUs] aTOMOB BoJopoja B Mouekyie 1,3,4,6,8-
nentadTop- 1 H-benanena s nonmwxkenus ee cummerpuu 1o Cs.

Kpurepuu onienku (B Oanax):
- 1 Gann BbICTaBIIAETCS CTYACHTY, €CJIU OH MPABUIBHO PEILWII OJIHY 33a4y;
- 0 OaIoB BBICTABIISIETCS CTYIEHTY, €CIM OH JIOMYCTHII OIIMOKH MPH PELICHUH KOHKPETHOH 3a/1a4H.

4.3.Petimunz-nian OuCyuniuHnbl
Kputepusmu oneHHBaHUS SIBISIOTCS Oaibl, KOTOpbIE BBICTABISIOTCS TpEIojaBaresieM 3a
BUJIBI JIEATEIHHOCTH (OLIEHOUHBIE CPEACTBA) MO MTOTAM M3YYEHHUS MOJIyJeH (pa3lienoB MUCIUIUIAHBI),
MIEPEYUCIICHHBIX B PEUTHHT-TUIAHE IUCHUIUIMHBI (0715 3auema: TEKYIIMA KOHTPOIb — Makcumym 50
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0aoB; pyOeKHBINM KOHTPOJIb — MakcUMyM S50 6ayuioB, moouipuTensHblie 0asl — MakcumyM 10).
[IIkaJyibl OLIEHUBAHMUSL:
3ayTeHo — oT 60 1o 110 pelTuHroBeIX 6a/UT0B (BKItOYast 10 MOOIIPHUTENHHBIX OAIIOB),
He 3auTeHO — 0T 0 10 59 peHTHHTrOBBIX O6AIIOB).

5. YueOHo-MeToAMYecKOe H MHPOPMALMOHHOE O0ecnedeHue TUCIUTIMHbI
5.1. IlepeyeHb OCHOBHOIi U IOTOJHUTEIbHOI y4eOHOH JIUTEPaTYyPhl, HEOOXOAUMOM 15
OCBOEHHS THCIUIIUHBI
OcHoBHas JUTEpaTypAa!

1. Kawmeimos, B.M. Ctpoenue BemecTBa [ DIeKTpoHHBIN pecypc] : yaeoHoe ocooue / B.M. KambIios,
E.I'. Mupomnukosa, B.I1. TaraypoB. — Dnexrpon. nan. — Canxkr-IlerepOypr : Jlans, 2018. — 236
c. — JlocTynm K TEKCTy 3JIEGKTPOHHOI'O H3JIaHUSI BO3MOXKEH 4Yepe3 DIJIEKTPOHHO-OUOIMOTEHHYIO
cucremy usnarenscta "Jlanp": https://e.lanbook.com/book/105983.

2. béxkep, FO. Criekrpockomnus [ DNeKTpoHHBIH pecypc] : pykoBocTBo / FO. Békkep. — DiekTpoH. naH.
— Mocksa : Texnocdepa, 2009. — 528 ¢. — JloCTym K TEKCTY JIEKTPOHHOTO U3JaHUS BO3MOXKEH
yepe3 DNeKTPOHHO-OUOINOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/73013.

3. Kamammnwukos, H.IT. [Ipaktukym no pemeHuto 3agad mo obmemy Kypcy ¢usuku. OCHOBBI KBaHTOBOM
¢usuku. Ctpoenne BemiecTBa. ATOMHas W snepHas Qusuka [DIEeKTpOHHBIM pecypc] : ydeOHoe
nocoobue / H.II. KamamuukoB, H.M. KoxeBuukos, T.B. Koteipmo, I''I. Crnupun ; mom pen.
Kanamnukosa H. I1.. — DOnekrpon. nan. — Caunkr-IletepOypr : Jlanb, 2014. — 240 c. — [octym k
TEKCTY AIIEKTPOHHOTO M3JaHHUS BO3MOXKEH uepe3 DICKTPOHHO-OMOIMOTEYHYIO CHCTEMY M3AaTeIbCTBA
"Jlanp": https://e.lanbook.com/book/49468.

4. 3annymiuH, P.A. [lpuMeHeHHe CNIEKTPOCKONHMM B OPraHMYEeCKOW XMMUHU [DIEKTPOHHBIN pecypc]:
yue6. mocodue / P.A. 3aitnyumn, O.C. Kykosunen, P.B. Kynakosa; AH Pb, Otnenenue xumun. —
VYa: T'mmem, 2007. — DnexTpoH. BepcHs med. myoaukamuu.— JloCTynm K TEKCTY 3JEKTPOHHOTO
W3aHUS BO3MOXKEH 4epe3 OIJIEKTPOHHO-OMOIMOTEUHYIO CHCTeMYy «OJEKTpOHHas OuOmmoTexa
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. KykxoBunen, O.C. IIpuMeHeHHE ONTHYECKMX METOJOB Uil HWIACHTHU(UKAIIUKM OPTraHUYECKUX
coemMHeHUN [DnekTpoHHBIM pecype]:  yueb.mocobme / O.C. KykoBunen; bamkupckuit

rocyaapcTBeHHbli yHuBepcuteT. — Yda: PUL[ baml'y, 2014. — DaexkTpoH. BepcHs Iieu.
nyonukanuu. — JlocTym K TEKCTy DSJIEKTPOHHOTO U3JaHHUs BO3MOXEH uepe3 OJIEeKTPOHHO-
OMOINOTEYHYIO CUCTEMY «IneKTpoHHAas OoubmmoTeKa bamlV»:

<URL:https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie opticheskih metodov_up_2014.pdf>.

6. [Homomatos, M. IO. HccnenoBanue 3MeKTPOHHBIX XapaKTEPUCTHK U CBOMCTB MOJIEKYJ U HAHOYACTHUIL
[DnekTpoHHBIN pecypc]: yueb. mocobue s CcTyd. ¢usnueckux cnenuaibHocTedt / M. lO.
Honomaros, P. 3. baxtuszumn, J[. O. lynskosckas; baml'y. — Ya: PUL] bamul'V, 2014 — 213 c. —
DNEeKTpOH. Bepcud ned. myonukanuu. — JloCTyn K TEKCTY AJIEKTPOHHOTO M3JIaHUS BO3MOXKEH depe3
DNEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY «OJEeKTpOHHAs 6ubnmoreka bamlY»:. —
<URL:https://elib.bashedu.ru/dl/read/DolomatovissElektrHaraktMolekNanoch.pdf>.

7. Kamnan U.I'., MexMouekynsapHble B3aumojieicTBus. Dusnueckas WHTEPIpETalnsi, KOMIbIOTEPHbIC
pacueTsl ¥ MOJIeNIbHBIE TOTEHIIUANBI [ DNEeKTPOHHBIN pecypce] : yue6Hoe nmocobue / Kamnan U.I'. ; mox
pen. H. ®@. Crenanosa ; nep.c auria. . C. be3pykosa, U. I'. PsOunkuHa.. — DIEKTpOH. AaH. —
Mockga : UznatenbctBo "JlabopaTtopus 3nanuit", 2017. — 397 ¢. — JlocTyn K TEKCTY 2JIEKTPOHHOTO
U3aHUS  BO3MOXKEH 4Yepe3  DJEeKTPOHHO-OMOIMOTeuHyl0 cucreMy wu3jaatensctBa  "Jlap':
https://e.lanbook.com/book/94111.

8. Cummerpusi [DneKkTpoHHBI pecypc]: Meroandeckas pa3paboTka mo aucuuruinHe «CTpoeHue
BEIIECTBa» Il CTYJIEHTOB XHMHYECKOTO (akynbTeTa: MeToIuuecKue ykasaHus / bamkupckuii
roCyJapCTBeHHbIM yHuBepcuteT; cocT. B.P. Xaiipynnuna; 3.M. XamutoB. — Y¢a: PUL baml'V,
2013. — DnexTpoH. Bepcusi med. myonukanuu. — JlOCTynm BO3MOXKEH dYepe3 DIEKTPOHHYIO
6ubnmoTeKy bamlV. —
<URL:https://elib.bashedu.ru/dl/read/Hairullina_Hamitov_sost_Simmetrija_mu_2013.pdf>.
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JlonoJHUTeIbHAA JIUTEpaTypa:

9. [Homomatos, M. 1O. ®usnueckre 0CHOBBI HAHOIEKTPOHHUKH [ DNEKTPOHHBIN pecypce]: yued. mocodue
/ M. 1O. Nonomaros; baml'V. — Ypa: PUL| baml'V, 2014. — DnexkTpoH. BepcHs med. MyOIrKauu.
— JlocTyn K TEKCTY JIEKTPOHHOTO M3/IaHUS BO3MOXEH 4Yepe3 DIEKTPOHHO-OUOINOTEUHYIO CUCTEMY
«DNIEeKTPOHHAS Ooubnmoreka
bamI'V»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

10. Kparkuii kypc nekuuid mo ¢usuke [DneKTpoHHBIH pecypc]: yued. mocobue / bamkupckuii
rOCyJapCTBeHHBIN yHUBepcuTeT, bupckuii ¢umman; aBT.- coct. A.C. Unrnunuesa; @.P. XysuHna,
A.A. Pycunos; O.A. IllenenvkeBuu. — bupck: b® Bbaml'V, 2015. — DnexTpoH. Bepcus mned.
nyonukamun. — JloCTym K TEKCTYy OJJIEKTPOHHOTO W3JaHHS BO3MOXKEH dYepe3 OIEKTPOHHO-
OMOTHOTEYHYIO CUCTEMY «DIEeKTpOHHAS OoubnmoTeka baml'yY»:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij kurs lekcij po fizike_up_2015.pdf>.

11. Kparkuii kypc nekumid 1o ¢usuke [DneKTpoHHBIH pecypc]: yded. mocobue / bamkupckuii
rocy/lapcTBeHHbI yHUBepcuteT, bupckuit ¢umman; aBt.- coct. A.C. Yurmunnesa; @.P. Xys3una;
A.A. Pycunon; O.A. lllenenvkeBuu. — bupck: b® baml'V, 2015. — DnexkTpoH. Bepcus Imed.
nyonukamun. — JloCTym K TEeKCTy OJJIEKTPOHHOTO W3JaHHWS BO3MOXKEH dYepe3 OIEeKTPOHHO-
ONOTNOTEYHYIO CUCTEMY «INeKTpoHHAas oubmmoTeKa baml'V»:
<URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij kurs lekcij po fizike_up_2015.pdf>.

12. CamuxoB, P.b. AtomHas ¢usuka [DnexTpoHHBIH pecypc]: yde6. mocobume / P.b. Canmxos;
bamkupckuii rocynapcTBeHHbIN neaarorndeckuii yausepcurer. — Yga: BI'TIY, 2007. — DnexTpoH.
Bepcus med. myOnmukanmud. — JlocTym K TEKCTy OJIIEKTPOHHOTO W3JaHHWS BO3MOXKEH dYepes
DNeKTPOHHO-ONOIHOTEUHYIO CUCTEMY «INEeKTpOHHAsS oubmmoTeKa bamlV»:
<URL:https://elib.bashedu.ru/dl/read/Salihov_ANATOMIYA FIZIK_Uch.pos_2007.pdf>.

5.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTepHET» U
MPOrpaMMHOr0 o0ecnedeHusl, HeOOXOAUMBIX JJIsl 0CBOEHHS TUCHHUIJIMHBI, BKIOYAs
npodeccuoHaJbHbIEe 0a3bI JAHHBIX U HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. DnexTponnas oubauoreunas cucrema «9b baml 'V - https://elib.bashedu.ru/

2.  DmnekTpoHHass OuOJMOTEYHAss CHUCTEMa «YHHUBEPCUTETCKas OWOIMOTEKa OHIAMH» -
https://biblioclub.ru/

3. DiekTpoHHas OMOIMOTEUHAs CHCTEMa u3aTeabcTBa «Jlanpy - https://e.lanbook.com/

4. DnekTpoHHbIA KaTanor bubanorekn baml'y - http://www.bashlib.ru/catalogi/

5. VumBepcanpHas ba3el naHHbix EastView (IocTynm K 9JIEKTPOHHBIM HAyYHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snektponHas Oubnmoreka - elibrary.ru (IoCTyIm K 3JIEKTPOHHBIM HayYHBIM JKypHajam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r.
JIunieH3uum OGeccpoyHbIe

8. Microsoft Office Standard 2013 Russian. [forosop Ne 114 ot 12.11.2014 r. JIuuensuu 6eccpounsie

9. Kaspersky Endpoint Security mis O6uszneca - Crangaptabiil. JoroBop Ne31806820398 ot
17.09.2018 r. Cpok aeiictBus aunen3uu 10 25.09.2019

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

11. Cucrema nentpanuzoBaHHoro tectupoBanus bamlV (Moodle). YHuBepcanbnas o0iiecTBeHHas
nuuensus GNU.
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6.MaTepHaJIbHO-TeXHI/I'leCKaﬂ 6333, H606XOL[I/IMaH AJIs OCYHIECTBJICHUSA 06p330BaTeJ'[bHOI‘O nmpomecca mo JMCuuIinHe

HaumenoBanue
CHeUATbHBIX
noMeueHui u
noMeleHun aJs
CaMOCTOSITEIbLHOM
padoThI

OCHAIIEHHOCTh CNEeNUAJIbHbIX IOMeIeHU
M NOMeIleHU 1J151 caMOCTOsATeabLHOI paﬁoTbl

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecriedeHusl.
PexkBu3NTHI
NMOATBEPKIAIIEr0 JOKYMEHTA

1. yueOHasi ayaurTopus
JUISL TIPOBeJeHHs 3aHATHIA
JIEKIIHOHHOT0 THNA:
aymuropust Ne 405 (kxopmyc
XMMHUYECKOro  (haKkynbTera),
ayautopusi Ne311 (xopmyc
XMUMHUYECKOro  (haKynbTera),
ayautopusi Ne 310 (xopmyc
XMUMHUYECKOro  (haKylbTera),
aymuropusi Ne 305 (xopmyc
XHUMHUYECKOro (DaKysIbTeTa).

2. yyeOHbIe ayAMTOPUU
A1 TIpOBeJeHMs 3aHATHIA
CEeMHHAPCKOro THNA:
aymuropusi Ne 004 (xopmyc
XUMHYECKOro  (akynbrera),
aymuropusi Ne 005 (xopmyc
XUMHYECKOro (aKyabTeTa).

3. yueOHass ayguTopus
AJs TeKyIlero KOHTPOJIsl U
MPOMEKYTOYHOM
arrecTanuu: ayguropus Ne
405 (xopmyC XHMHYECKOTO
(akymbTeTa), ayaATOpHUs
Ne311 (kopIryc XHMHYECKOTO
(dakynpTera), aymuropus Ne
310 (xoprmyc XHMHUYECKOTO
¢dakympTera), aymuropus Ne
305 (koprmyc XHMHYECKOTo
¢akynprera), aymutopusi Ne

Aynurtopus Ne 405
VYueOnast MeOenb, y4eOHO-HAINIAHBIE IMOCOOMS, JOCKa, MYyIbTUMeAua-npoekrop Mitsubishi
XD3200U, skpan ¢ anekrponpuBonom 300*400cm Spectra Classic
AynutopusaNe 311
VY4ebHast MeOenb, yueOHO-HATJISAHBIC MOCOOMS, mocka, nmpoektop Mitsubishi XD 600U, skpan ¢
anekTporpuBoaoM Projecta 183*240cm Matte white
Aynurtopus Ne 310
VYueOHast MeOenb, y4eOHO-HAINAIHBIE MMOCOOMS, JIOCKa, MYyJIbTHMeaua-mpoekrop Mitsubishi
EW230ST, skpan Hacrennsiii Classic Norma 244*183
Aynurtopus Ne 305
VYueOHast meOenb, y4eOHO-HAINIAIHBIE MMOCOOMS, JOCKa, MYyJIbTHMeaua-mnpoekrop Mitsubishi
EW230ST, skpan nacrennsiii Classic Norma 244*183
Aynurtopus Ne 004
VYueOnast wmeOenb, yueOHO-HarsiAHBIE TMocoOMs, Jocka, Kkommyratop HP V1410-24G,
nepcoHaibHbll KommnbioTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mwr,
mkad Hacrennsiit TLK6U.
Aynurtopus Ne 005
VYueOHast MeOenb, ydeOHO-HarIsaHbIe TOocoOus, nocka, kommbiotep DEPO Neos 470 MD
i5_3450/AGDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkadp TLK TWP-065442-G-
GY, mxad montaxusiii NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad
Hactenusiid TLK6U.
Aynutopus Ne 001
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHS, JOCKa
Aynutopust Ne 002
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa
Aynurtopus Ne 006
Y4ebHast Mebelh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa
Aynurtopus Ne 007
Y4ebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa
Aynutopus Ne 008
Y4ebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa
YurtanabHbli 32 Ne 1

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlorosop
Noe 104 or 17.06.2013 1. Jlunensuu
OeccpodHbIe

2. Microsoft Office Standard 2013
Russian. Jloropop Ne 114 ot 12.11.2014 .
Jlunen3umn OeccpouHbie

3. Kaspersky Endpoint Security s
ouzneca - Cranpapreiii.  [loroBop
Ne31806820398 or 17.09.2018 r. Cpok
nercTBus nuuensun no 25.09.2019

4. CucremMa IEHTPAIU30BAaHHOTO
TECTUPOBAHUS baml'y (Moodle).
YHuBepcanbHasi 00IECTBEHHAs JIUICH3US
GNU
5. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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001 (xopmyc
(axynbrera),
002 (xopmyc
(axynbrera),
006 (xoprmyc
(axynbrera),
007 (xopmyc
(axynbrera),
008 (kxopmyc
(axynbrera),
004 (xopmyc
¢axynbrera),
005 (xopmyc
(dakynbTeTa).

XUMHYECKOT O
aymuropus Ne
XUMHYECKOTO
aymuropus Ne
XUMHYECKOT O
aymuropus Ne
XUMHYECKOT O
aymuropus Ne
XUMHYECKOT O
aymuropus Ne
XUMHYECKOT O
aymuropus Ne
XUMHYECKOT O

4. noMelIeHUs A
CaMOCTOATEILHOI

pa6oThl: YuTANbHBIN 3a1 Ne
1 (T1aBHBIHA KOpITYC),
yuTaNbHbIH 327 Ne2 (kopryc
¢u3mara), YUTAIBHBIA 3ai
Ne 5 (TyMaHUTapHBIN
KOpITyC), YNTAIBHBIN 3271 No
6  (kopmyc  HMHCTUTYTa
IpaBa), YUTANBHBIN 3271 Ne 7
(ryMaHUTapHBI  KOpITyC),
naboparopust Ne 418
(xopmyc XUMHYECKOTO
¢axynbrera)

5. nomemeHue IJs

XpaHeHus u
PO UIAKTHYECKOT 0
o0cay:kuBaHUA  y4eOHOro
00opy10BaHUS:

nabopatopus Ne 416 (koprryc
XUMHYECKOro (aKyabTeTa).

Hayunstit n y4eOHblii ¢onx, Hayunas nepuoauka, [IK (MonoOmok) - 3 mr, Wi-Fi mocrym mms
MOOMJIBHBIX YCTPOUCTB, HeorpaHndeHHbIH nocTyn kK OBC n B/I; konmuuecTBo mocao9HbIX MecT — 76.
YutanbHbiii 3an Ne2
HayuHbiit 1 yuebHbI doHA, HayuHaa nepuoauka, MK (MOHOBNOK), NOAKAOUEHHbIX K ceTu UHTepHeT, —
8 wrt., Wi-Fi goctyn ansa mobusbHbIX YCTPOWCTB, HEOrpaHUYeHHbIM goctyn K 96C u B[; Konnyectso
nocagoyHbix mect — 50.
YwuraabHsbii 321 Ne 5
Hayunsiit n y4eOHbIid ¢doHn, HaydHas nepuoauka, [TK (MoHOONOK) - 3 1T, HEOrpaHWYEHHBIN
noctyn k ObC u B]I; konndecTBO moca0uHBIX MecT — 27.
YuraabHbli 321 Ne 6
Hayunslii n y4eOHbIi ¢oHa, HaydHas nepuonuka, I1K (MOHOOJIOK) - 6 IIT, HEOrpaHWYEHHBIN
noctyn k ObC u BJI; konndecTBo mocamgounsix mect — 30.
YuraabHblii 3a1 Ne 7
Hayunslii n y4eOHbIid ¢doHa, HaydHas nepuonuka, I1K (MOHOONOK) - 5 1T, HEOrpaHWYEHHBIN
noctyn k ObC u BJI; konndecTBo mocagouHbIx MecT — 18.
JladopaTopus Ne 418
VYueOHast mebenb, GakcuMmibHbIM anmapaT Panasonic KX-FL423RUB — 2 wr., sH-merp pH-
150MU (c roc. moBepkoi), aBrorpancdopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p
T.207/2-15, Bece "Ohaus" PA64C (65r, 0,1mr) ¢ moBepkoit, Bechi VIC-1500d1 (1500r. 100MI,
BHEIIH. KQJINOPOBKa) ACCULAB, HMOHOMED N-160MU c MIOBEPKOH, KOMIUIEKC
BonbTamnepomerpuueckuit CTA, kommbtotep B kommiekre DEPO Neos 4601\tO/monutop 20"
Samsung BX2035/knaB./mMbllib, komnbloTep nepconanbhbiii Nel 1.210-14/3, marHuTHas memanka 0e3
HarpeBa Tolopino — 2iuT, MarHUTHas MelIalKa C HarpeBOM W HaHokepamuu.noBepx hG-MAG HS,
merp-pH pH-150MU (¢ roc.moBepkoii), moumtop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280*1024,250K/1/M.1 400:1,4:3 D-Sub), nepcoHaiibHbIi1 KOMITbIOTEP B coctaBe c¢/0i0k/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monutop XXK"20"Bercl.knaBuat ypatmbib, npuaTep Canon i-
SENSYS MF3010, pH-merp pH-150MU ¢ roc.moBepkoii, cucremusiit 6mok IIK (775), mkad
cymwiphbiii  LOIP  LF-25/350-GS1, (310X 310x310 MM 6/BeHTHIISATOpA.HEpIK.CTalb IU(pPOBOIt
KOHTpOJIEp), KOIMYECTBO MOcaouHbIX MecT — 10.
JlaGopaTopus Ne 416
AToMHO-abcopOIMoHHbIN crniekTpodoromerp Moaens AA-7000, dupmbr "lumanzy", Snonwus,
Oason ¢ remveM Mapku A — 2 T, BeHtwisitop BEHTC 100 BKMu/*1/, ra3oBsiit xpomaTto-macc-
cnekrpomerp moxmens GCMS-QP 2010PIUS, xkommbrioTep B cocTaBe: CHUCTEMHBIH OJIOK, MOHHUTOP,
KiIaBuarypa, Mbib, koumaumunonep QUATTROCUMA QV/QN-F12WA, wmoyroyk Fujitsu LifebooK
F530 Intel Core i3-330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7HB+0ffice, mnepconampHsIit
kommpioTep B Kommuiekte HP AiO 20"CQ 100 eu (MoHOOMOK), smekTporumTka Irit IR-8200,1500BT
nraMerp KoHPopku 185mm.
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[Tpunoxxenne Ne 1

MHUHOBPHAYKU POCCUN
®I'bOY BO «bAIIKUPCKNUY I'OCY JAPCTBEHHBIM YHUBEPCUTET»
XUMHNYECKUU ®AKVYIJIBTET

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI
mucuuminael CTpoeHue BeuiecTsa Ha 5-6 cemecTp
ouHas popma 0OydeHuUs

O0bem
Bua pa6orsl
AUCHUTLINHBI
O6mmas TpynoemkocTs aucuuruinabl (3ET / gacoB) 4/144
Y4eOHBIX 4aCOB HAa KOHTAKTHYIO pabOTy C MPENoIaBaTesIeM: 118,7
JIEKITAH 68
MTPAKTUICCKUX/ CEMHUHAPCKUX -
71a00PaTOPHBIX 50
Apyrux (TpymmoBasi, HHAWBUAyaIbHasT KOHCYJIBTAIIUS U WHBIC BHJIBI
y4eOHOU NEATEebHOCTH, MPEAyCMaTPUBAIOIINE PabOTy OOYyUaIOIUXCS C
npenogaBatenem) (ODKP) 0,7
Y4eOHBIX 9acOB Ha CAMOCTOSITENIbHYIO0 paboTy oOyvarommxcs (CP) 25,3
Y4aeOHbIX 9acoB Ha MOJITOTOBKY K
sKk3ameny/3auety/ auddepennmporannomy 3adery (KonTposns) -

®dopma(bl) KOHTPOJIS:
3ayeT BO 2 ceMecTpe
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Ne Tema u copepkaHue dopma HU3ydeHHsT MATEPHAIIOB: JICKIIHH, OcHOBHas 1 3amaHus 1Mo ®dopma TeKyIIero KOHTpoJIs
/n MPAKTUYECKUE 3aHSITHS, CEMUHAPCKHE JIOTIOJIHUATENIBH | CaMOCTOSATEIBHON YCIEeBaeMOCTH (KOJJIOKBHYMBI,
3aHATHS, TabopaTopHbIe padoTHI, as muTepaTypa, | paboTe CTyAEHTOB KOHTPOJIbHBIE PA0OTHI,
caMocTosiTeNIbHAs paboTa M TPYAOEMKOCTh (B | peKOMEHayeMa KOMIIBIOTEPHBIE TECTHI U T.1I1.)
yacax) s CTyJIeHTaM
HOMeEpa u3
JK | TIP/CEM | JIP CPC (1omep
CINCKA)
1 2 3 4 5 6 7 8 9
1 | BBenennue. [1-3] CamocTosTenbHOoe
nabopaTOpHBIC PAOOTHI;
Knaccuueckast 1 KBaHTOBO-MEXaHHYECKasi TEOPUU n3y4deHue
. TPYIIOBBIE U MHIUBHUAYATbHbIC
CTPOEHHUST MOJIEKYIL. PEKOMEHYeMOM
N TBOPUYECKHE 3a/IaHHS;
OCHOBHOH H ebepars:
4 2 JIOTOJIHATEIHLHOU pedep ’
JOKJIaJIbl;
JUTEPATYPHI,
- KOHTPOJIbHBIE Pa0OTHI;
6 BBITIOJTHEHHE
. KOJJIOKBUYM;
nabopaTopHon
KOMIUIEKT pa3HOYPOBHEBBIX
padoThl,
3ajad;
MOJIrOTOBKA K o
KPYTJIBIH CTOI;
TECTUPOBAHHUIO,
TecT
3auery
2 | Knaccuueckasi MojieJib MOJIEKYJIbI [1-3,7] CamocrosiTennbHOe
n3y4eHue
1.1 OcHOBHBIE MOHATHS. PEKOMEHYEMOMH
1.2 KoopanHaTbl aTOMOB (s1€p) MOJIEKYIIbI. OCHOBHOH U
P (stnep) Y . nabopaTopHbie paboThI;
1.3 PaBHOBecHas reoMeTpuyecKkas KoHGuryparms JOTIOJIHUTENBHOM
TPYIIIOBBIE U HHIUBHAYAIbHbIE
MOJICKYJIBI. 6 4 JUTEPaTypHl,
TBOPYECKHE 3aJaHUS;
1.4 MexpaaepHble PacCTOSHYUA, BaJICHTHBIE YIJIb, BBITIOJTHEHHE chepars:
YIJIBI BHYTPEHHETO BPAILICHUS. 1a00paToOpHOI I,)Z[OK.HI;.Z[H"
1.5 OtrrankuBaHue 3JIEKTPOHHBIX Map padoThl, ’
- KOHTPOJIbHBIE Pa0OTHI;
1.5.2 Monekysl ¢ p-CBA3IMU. 12 MOJr OTOBKA K
. KOJJIOKBHYM;
1.6 3aKOHOMEPHOCTH B T€OMETPUIECKOI TECTHPOBAHHUIO,
KOMILJIEKT Pa3HOYPOBHEBBIX
KOH(HT'ypay MOJIEKYII. 3a4ery saat
1.6.1 3aKOHOMEPHOCTH B PABHOBECHBIX 3HAUCHISIX .
. KPYTJIBLH CTO;
JUTHH CBSI3EH. Tect
1.6.2 3aKOHOMEPHOCTH B BaJICHTHBIX YTJIaX.
1.6.3 3aKOHOMEPHOCTH B yIIIaxX BHYTPEHHETO
BpalleHusl, KOHPOPMEPHI.
1.6.4 BayrpenHee BpamieHne B 1,2-IuXJIOpITaHE.
3 | Tema 2. CumMmmMeTpHsi MOJIEKY.JI. nabopaTopHbIe paboTHI;
TPYIIIOBBIE U HHIUBHAYAIbHbIC
TBOPYECKHE 3aJaHUS;
10 pedeparsr;
12 4 JTOKJIAJIbI;
- [1, 7-8] KOHTPOITbHBIE pabOTHI;
KOJUJIOKBHYM;
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KOMIIJICKT pa3HOYPOBHEBBIX

3aj1ad;
KpYIJIBIA CTOJ;
TecT
Tema 3. DnekTpuUecKkue cBOHCTBA MOJIEKYI. [1-3,9-12] CamocTosTensHoe
3.1 JlunonbHble MOMEHTBI MOJIEKYIL. U3y4YECHUE
., 2 . nabopaTOpHBIC PAOOTHI;
3.1.1 DnexTpudeckuii AUMOIBHBII MOMEHT B PEKOMEHYEMOU
. N TPYNITOBBIE U HHANBUIYaIbHBIC
KJIACCHYECKOH TEOPHH. OCHOBHOH H
. TBOPUYECKHE 3a/IaHHS;
3.1.2 TlonapHbIe U HEMOISAPHBIE MOJIEKYJIHI. JIOIIOJIHUTENBHOU edepar:
JIMIIONBHBIN MOMEHT M CHMMETPHSI MOJIEKYJI. JIUTEpPaTypHl, pﬂomiﬂmf
3.1.3 IunonbHBI MOMEHT U U30MEPUS MOJIEKYJI. BBITIOJIHEHUE ’
. KOHTPOJIbHBIE Pa0OTHI;
3.2 [Nonspru3yeMoCTb MOJIEKYJIBI. 6 4 nabopaTopHon KOITOKBIVM:
3.3 CB#3b DIIEKTPUYECKUX CBOMCTB MOJIEKYI C paboThl, M
o KOMIUIEKT pa3HOYPOBHEBBIX
9JIEKTPUYECKUMH CBOWCTBAMH BEIIECTBA. 10 MOATOTOBKA K sanad
3.3.1 Tonapuzanus JUJIEKTPUKOB. TECTUPOBAHHUIO, KOVIILI (;TOJ'I'
3.3.2 Tonapu3zanus AUAIEKTPUKA B IEPEMEHHOM 3a4ery YT rect ’
Tosne.
3.3.3 MonbHas pedpakimsi.
Tema 4. D1eKTPOHHO-KOJIe0aTEILHO- CamocrosaTenbHoe nabopaTopHbie paboThI;
BpalIaTejbHbIE COCTOSTHUS MOJIEKY.I. U3y4eHUE PEeKOo- IPYNIIOBBIE U HHANBUIYaIbHbIC
4.1 DHepreTHuecKUe COCTOSIHUSA ABYXaTOMHOM MEHyeMOi oc- TBOPUYECKHUE 3aJ1aHUs;
MOJIEKYJIbI. HOBHOMH U JIOTIOJ- pedepartsr;
4.2 CratucTuyecKoe pacrnpeieieHue MOJIEKYII o HUTEJIBHOM JIUTE- JIOKJIa IbI;
9HEPreTUYECKUM COCTOSIHUSIM patypsbl, BBINOI- KOHTPOJIbHBIE pabOTBhI;
4.3 CriexTpaJibHble 00JIaCTH. HeHue nabopa- KOJUIOKBHYM;
4.4 BpamiarenbHble COCTOSIHUSI MOJIEKYII. TOpHOI paboTHl, KOMIUIEKT Pa3HOYPOBHEBBIX
4.4.1 JIpyxaToMHast MOJIEKYJ1a KaK JKECTKUH pOTaTop. [1-6] MOATOTOBKA K Te- 3amay;
4.4.2 HexecTkuii poTaTop. CTHPOBAHUIO, KPYIJIBIA CTOIT;
4.5 KonebaTenbHble COCTOSHHS. KOHTPOJIBHOM TECT
4.5.1 l'apMOHMYECKUN OCIIUILIATOP. pabore, 3aueTy
N 30
4.5.2 AHrapMOHHYECKHUH OCIHILIATOD. 22 11,3
4.5.4. B3aumopeiicTBre BpallleHHH 1 KOJICOaHUIA.
4.5.3 KonebaTenbpHO — BpallaTeIbHbIC IEPEXO/IbI B
JIBYXaTOMHOH MOJIEKYJIE.
4.6 CnextpocKkonusi KOMOWHAIIMOHHOTO PaCCesTHISL.
4.6.1 KBanroBsrii mogxon k KP.
4.6.2 BpamarenbHble CIIEKTPHl KOMOMHAITMOHHOTO
paccestHUs TMHEHHBIX MOJIEKYII.
4.6.3. Konebatenpablie criekTpsl KP.
4.7 DneKTpOHHBIE CIIEKTPHI ABYXaTOMHBIX MOJIEKYIL.
4.7.1 THTEHCUBHOCTB JIEKTPOHHO-KOJIe0aTeTHHBIX
criektpoB: npuHimn ®@panka-Kongona.
Bcero yacos: 68 50 25.3
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[Tpunoxxenue Ne 2
PeldTMHT — IUIaH JUCUMILTHHBI
b1.0.26 Crpoenue BemecTBa
HanpasiieHue/crernuanbHocTh 04.03.01. Xumus
Kypc 3, cemecTpsl 5-6

Bamn za Yucao
Bumpl yueOHON TeATEIEHOCTH CTYICHTOB KOHKPETHOE 3aJJaHui 3a bamae
3aJlaHue ceMecTp
MunuManeHeIN | MakcUMaIbHBIH
Monynsb 1

Texymuii KOHTPOIb

1. TloaroroBka Ipe3eHTAIMH [0 TEME pa3zena
Y BBICTYIUICHHE C HEW Ha MPaKTHKyme / 50 1 0 5,00
yJacTHe B padoTe KPyIJoro cToja

2. BrwmonHeHue nabopaTopHBIX padboT 5,00 2 0 10,00
Py6eskHbIN KOHTPOJIb
1. KonmokBuym Ne 1 (1o npaxTuke) 10,00 1 0 5,00
Monyns 2
Tekyumii KOHTPOJIb
1. Pemrenue THIIOBBIX 3a1a4 1,00 5 0 5,00
2. BemonHeHue nadopaTopHBIX padboT 5,00 4 0 20,00
3. BeicTynnenue ¢ goxnagaom 5,00 1 0 5,00
4. g;);aHHHH(;IBLIe U MHIUBHAYAbHbIE TBOPUCCKUE 5,00 1 0 5,00
Py6eskHbIi KOHTPOJIb
1. KossiokBUyM 110 BceM T€MaM JIMCLUILTHHBI 10,00 0 10,00
2. Tecr 30 1 0 30,00
IHocemaemocTn
1. IToceleHue IEKIUOHHBIX 3aHATHI 0 -6,00
2. INocereHune NpakKTUIECKUX (CEMHHAPCKHX, TA0OPATOPHBIX) 3aHITHIA 0 -10,00
IMoompuTeabubie 6a1J1bI
VYuacTtue B oMMIIAagax 1,00 0 1,00
VYuactue B KOH(pEPEHIUIX 2,00 0 2,00
[TyOnuKaius Te3UCoB 3,00 0 3,00
[Ty6nukanus crareit 4,00 0 4,00
HToro 10
HTOroBblii KOHTPOJIb
3auer 60 100
[MuceMeHHast KOHTpoNbHas padora (TIo He
MIPAKTHKE) 3a4TEHO 3AUTCHO
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