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1. IlepeyeHb MIaHUPYEMBIX Pe3yIbTATOB 00y4eHUs N0 JUCHUIIUHE, COOTHECEHHBIX € yCTa-
HOBJICHHBIMH B 00pa30BaTe/IbHOM NPOrpaMMe HHAHMKATOPAMHU 0CTHKEHHUS KOMIIeTeHIN I

[To uToraM OCBOEHUS TUCIUIUIMHBI O0YYarOIIHACS JOKEH JOCTHYB CIEAYIONINX PEe3yIbTaTOB 00Y-

YCHUA:
Kareropus ®opmupye- | Koa u HauMeHOBaHUe HHAMKATOPa A0CTU- | Pe3yjbTarhl 00yuyeHus 10 JUCUUIINHE
(rpynmna) |Masi KOMIeTeHIHUsI JKeHHsI KOMIIeTEeHIHH
KOMIIeTeHIUIi| (¢ yka3aHueM KO-
(npu HaIU- aa)
ynu OIIK)
OIIK-3 OIIK-3.1. [IpumensieT TeopeTHdeckue u 3HaTh: OCHOBHBIE NPHEMBI PabOTHI

CnocobeH  npu-

NOJYOMIIUPUYCCKUE MOACIN IIPpU PCUHICHUUN

CO CcCHeUraJIU3UpOBaAHHBIM IPOTrpaMM-

MEHSTh pacdeT- | 3a/a4 XUMHYECKOW HalpaBICHHOCTH HBIM O0ECHeYeHHUEM MpU NPOBEACHHU
HO- TEOPETUIECKUX pacyeToB W 00paboTke
TEOPETUYECKUE 9KCIIEPHUMEHTAIBHBIX TaHHBIX

METOMBI TUISL YMeTh: NIPUMEHSTH CIICLHATH3HPO-
U3YYCHHUS BaHHOE IIPOTpaMMHOE oOecIieyeHne IpH

CBOMCTB BEIICCTB
U TPOILECCOB C
HX Yy4YacTHEM C

MIPOBEJCHUH TEOPETHUECKUX PACUETOB U
00paboTke JKCIIEPUMEHTAIBHBIX JaH-
HBIX

HCIOJIb30BaHUEM OIIK-3.2. MHcmomp3yeT cTaHAApTHOE 3HaTh: OCHOBHBIC NPHEMBI PaOOTHI
COBpPEMEHHOU MPOrpaMMHOE O0eCIeYeHHe IPH PELICHHH | CO CHEeUUaJM3MPOBAaHHBIM MPOTPaMM-
BBIYUCIIUTEILHOMN 3a1a4 XUMHUYECKOH HaIlpaBJICHHOCTU HBIM O6CCHC‘~ICHH6M npu MPOBCACHUN
TEXHUKHU TEOPETUYECKUX PacueToB U oOpaboTke

SKCIEPUMEHTANBHBIX TaHHBIX

Brnaners: HaBBIKAMH TPUMEHECHHUS
CIEIHATU3NPOBAHHOTO MPOTPAMMHOTO
obecrieueHnst 1 0a3 MAaHHBIX TPH pelIe-
HUM 3a7a4d TPO(PECcCHOHATBHON cepsl
JeATeIbHOCTH

2. Ileab U MeCTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOM NMPOrpaMMbl

Jucuunnuna «CTpoeHre BelecTBay OTHOCUTCS K BAPUATUBHOM YacTH 0053aTeIbHOrO UK.
JucnunnuHa uzydaercst Ha 3 Kypce B 5 u 6 cemecTpax.

[{enb ocBOGHMS TaHHOM AUCUUIUIMHBI 3aKiItoYaeTcs B GOpMUPOBAHUM 0A30BBIX 3HAHUN B 00JIaCTH
CTPOCHUSI OPTraHUYECKUX, HEOPTAaHUYECKUX, a TAKIKE KOOPIMHAIMOHHBIX COCAMHEHUH, paclIupeHus o0-
HIET0 HAYYHOT'O KPYro3opa CIeHaTuCcTOB B 00JacT 00IIel U aHaTUTHYECKOH XUMHH, 3HAKOMCTBa ¢ Oa-
30BBIMH T€OPETUUYECKHUMH MPUHIUIIAMH METOAO0B UJCHTU(DUKAIIMY ¥ YCTAHOBJICHUS CTPOCHUSI OpraHHye-
CKHX U HEOpTraHMYECKHX COeIMHEHUH. 3a/lauu U3y4eHus AUCUUIUIMHBI « CTpoeHue BeliecTBa»: 1) ycBoe-
HUE OCHOBHBIX MOHSATUN TEOPUU CTPOCHHS MOJIEKYJ M KOHJICHCUPOBAHHOTO BEIECTBA; 2) U3YYEHHUE OC-
HOBHBIX METOJOB CLIEKTPOCKOIIHUH.

JI1s1 OCBOCHMSI TUCIIMIUIMHBI HEOOXOAUMBI KOMITETEHIIMH, C(DOPMUPOBAHHBIE B paMKaxX U3y4eHUS
cnenyrmux guciuminH: «Oomas xumusy, «Heopranuueckas xumus», «Opranudeckas Xumusy, «Du-
3uKa (pazaensl «OnTukKa», «ATOMHas U sepHas QU3UKa»)».

3. Conepxanue padoyeii nporpaMmbl (00beM AUCHUIIUHBI, TUNIHI M BUbI Y4€OHBIX 3aHATHH,
y4eOHO-MeToAHYecKoe obecnedeHre CaMOCTOATEIbHOM padoThl 00y4aI0IMXCsl)

Coneprxanue paboueii mporpammsl npenctasieHo B [lpunoxennn Ne 1.

4, (I)OHII OLCHOYHBIX CPEACTB II0 JUCHUIIJIUHE

4.1. IlepeyeHb KOMIETEHIHII M MHANKATOPOB J0CTHKEHUsS] KOMIIETEHIUI ¢ YKa3aHUEeM COOTHe-
CEeHHBIX C HUMH 3aIJIAHMPOBAHHBIX Pe3y/JIbTATOB 00y4YeHHUs Mo AucuuiLinHe. OnucaHue KpuTepuen
U HIKAJI OLCHNBAHUs Pe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE.




Kox u dpopmymuposka xommerernun OITK-3 CriocoOeH NMPUMEHSTh PacYeTHO-TCOPETHUCCKHAC METOIBI IS M3Y4UCHUS
CBOWCTB BEIIECTB U MPOIIECCOB C MX YYACTHEM C HCIOJIH30BAHUEM COBPEMEHHOM BBIYNCIHUTEIFHON TEXHUKHI

Koa n
HaNMMEeHOBaHUe
HHIHKATOPA 0-

PesyabTaThl
00y4eHusl Mo JUCIH-
TUINHE

Kpurepnn oneHuBaHMS Pe3ynbTaTOB O0yUCHHS

CTHKCHHSI KOMIIe- He 3aureno 3auTeHo
TeHINN
OIIK-3.1. 3HaTh: OCHOBHEIE 3HaeT OTAEeNbHbIE MNpPUEMBI 3HaeT OCHOBHBIE NTPHUEMBI pabOTHI CO

IIpumensier Tteope-
TUYECKUE U TOIYy-
SMIIUPUYECKUE MO-
JIeNy NpU PELIEHUU
3a7a4 XUMHYECKOH

npueMbl  paboTHl  CO
CHeUaIu3uPOBaHHBIM
IporpaMMHBEIM  obec-
NeYeHHeM P HpOBe-
JICHUN TEOPETUYECKUX

paboTsl ¢ HanboJee MOMyJISPHBI-
MU CHEIMaIU3UPOBAHHBIMU TIPO-
rpaMMaMH, WCHOJIb3YeMbIMH B
XVMUH U MaTepUalOBEACHUH, HO
3aTPyIHIETCS B MX PEaTH3alliH

CIICHUAJIU3UPOBAHHBIMU  IIpOrpaMMaMi,
HCHOJIb3YyEMbIMU B XWUMHWUH, MaTCpUaIo-
BCOCHUHU M CMCXKHBIX C HHMH o0acTsx
SHaHUA

HaIpaBICHHOCTH pacueToB U 00paboTKe
9KCTIEPUMEHTAIBHBIX
JAHHBIX
YmMmeTs:  mpuMe- Ymeer wucnone3oBaTh  OT- YMeer HCnonb30BaTh CHENUANU3H-
HATH  CIELMANN3UPO- | JeNibHble (YHKIMM HEKOTOPBIX | pOBaHHOE IPOrpaMMHOEe oOecredeHue
BaHHOE MPOTPaMMHOE | CHELMANTM3UPOBAHHBIX MPOrpaMM | IS MPOBEAEHUS TEOPETHYECKUX pacue-
obecrieueHue npu | Juii  00pabOTKM  SKCIEPUMEH- | TOB U 00pabOTKU IKCIEPUMEHTAIBHBIX
IIPOBEACHUN TEOPETH- | TAIBHBIX JTAHHBIX JIAaHHBIX TP pelIeHnu 3aaad npodeccu-
YeCKHX pacueToB H OHAJIBHOH c(epsl AeSTEIbHOCTH
00paboTke  3KCIepH-
MEHTaJIbHBIX TAHHBIX
OIIK-3.2. 3HaTh: OCHOBHBIE 3HaeT OTHAEIbHbIE NPHUEMBI 3HaeT OCHOBHBIC TIPUEMBI PAOOTHI CO
Hcnone3yer craH- | mpueMbl paboOTBl €O | paboOTHI ¢ HanboJsiee MOMyJSIPHBI- | CIEHATN3UPOBAHHBIMA ~ IPOTPaMMaMH,
JapTHOE IIPO- | CIICIHMAIN3UPOBAHHBIM | MU CIICIHAIM3UPOBAHHBIMH ITIPO- | UCTIOJIB3YEMBIMH B XHMHH, MaTEepHaIO-
rpaMMHOE o0ecIie- | MPOTpaMMHBIM ~ 00ec- | TpaMMaMH, HCIIOJIB3YEMBIMH B | BEICHHHM M CMEXHBIX C HUMH 0O0JacTsIX

YEHHE IIpH pelle-
HHH 3aJa49 XUMHYC-
CKOM  Hampa.lICH-
HOCTH

[EYCHUEM TIPH IIPOBE-
JICHUH TEOPETHUCCKUX
pacyeToB U 00paboTKe

XAMHUU U MAaTCpHUAJIOBCACHUHU, HO
3aTPpYAHACTCA B UX pCaIn3aliun

3HaHUA

3KCHepI/IMeHTaJ'H:HI)IX
JaHHBbIX

Bnaners: HaBHI- Brnaneer crmocoOHOCTBIO HC- Brnaneer crnocoOHOCTHEIO CaMOCTOSI-
KaM# MPUMEHEHHUS | MONb30BaTh  CHEIUAIM3UPOBAH- | TEIBHO UCMOJIb30BaTh  CIEIUATU3UPO-
CIIEIUANIM3UPOBAHHOTO | HOE MPOrpaMMHOE obecriedeHue | BaHHBbIE 0a3bl JaHHBIX M CHEIHaTbHOE

MIpOrpaMMHOTO ~ obec-
TIedeHns ¥ 6a3 JaHHbBIX
IIpU  peIIeHWH 3ajad
npodeccHOHAIBEHOM
cepsl 1eATENEHOCTH

TONBKO TIPH HETOCPEACTBEHHOM
y4acTHH  CIeNuaNucTa Ooee
BBICOKOW KBaJH(pPHUKAIUU

porpaMMHOe oOecrieueHne Al TOoMcKa
HEOOXOMMON Hay4YHO-TEXHUYECKOWH HH-
(dbopmanuu, MpoBeIEeHNS pacyeToB, 0opa-
OOTKM  OKCIIEpUMEHTANbHBIX  JIaHHBIX,
MOATOTOBKA HAYYHBIX TNyOJIHMKauid W
JIOKJIaJI0B

4.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSI UJIK UHBIC MaTEpHaAJIbI, H606X0)]HM])IC AJIsl OHCHUBAaHUA pe-
3yJbTaTOB 06y‘IEHI/Iﬂ M0 JUCHUIIJIMHE, COOTHECCHHBIX C YCTAHOBJICHHBIMH B OﬁpaSOBaTeﬂbHOﬁ
nporpaMMe HHANKATOPAMM JOCTUKCHUS KOMIIeTEeHIUii. MeTonnqecKue MaTepHualjbl, ONPEaAC/IAI0-

mue npoueaypsl OUCHUBAHUSA PE3yJabTaTOB Oﬁy‘IeHI/Iﬂ Mo JTMCHMIIJIMHE.

Ko u HanMeHOBaHHEe HHIMKATOPA A0CTHIKE-

HHUSA KOMIIETCHIIHHU

Pe3yabTaThl 00y4eHHs 110 AUCUMILIMHE

OueHovHbIe
cTBa

cpen-

OIIK-3.1. [IpuMeHsieT TeopeTHYECKHE H
HOJYSMIUPUYECKHE MOJEJIN TPH  PEIICHUH
33124 XUMHYECKOH HaNpaBIeHHOCTH

3HaTh: OCHOBHBIE TPHEMbI PabOThI CO
CHCIHATH3UPOBAHHBIM TIPOTPAMMHBIM  00€ecC-
MEYCHUEM TMPH MPOBEACHUH TEOPETHYCCKHIX
pacueToB U 00pabOTKe SKCICPUMEHTATBHBIX
JIAHHBIX

VYMeTn: MMPUMEHATH CIICHHUAIU3UPOBAHHOC
MPOrpaMMHOE 00CCIICUeHHE NPU MPOBEIACHUU
TEOPETUIECKUX PACUETOB U 00pabOTKe JKCIIe-
PUMEHTAJIBHBIX JAHHBIX

nmabopaTopHEIE PadOTHL;
IpYIIIOBBIE U UHUBHU-
JlyaJIbHbIE TBOPUYECKHE
3aJaHus;
pedeparsr;
JOKJIaJIbI;
KOHTPOJIbHEIE PabOTHI;
KOJUIOKBHYM;
KOMIUIEKT pa3HOYpOB-

OIIK-3.2. Wcnonp3yeT cTaHAapTHOE MPO-
rpaMMHOE OOecCIedeHHe NP PELICHUH 3a1ad
XUMUYECKON HalpaBJEHHOCTU

3HaTh: OCHOBHBIE NPHUEMBI PabOTHl CO
CHENHATH3UPOBaHHBIM IPOTPAaMMHBIM  00ec-
MEYEHHEM MPH TPOBEIECHUH TEOPETHICCKHUX

HEBBIX 3a/1a4;
KpYIJbld CTOJ,

TECT




pacueToB U 00pabOTKE ISKCICPUMEHTAIBHBIX
JIAHHBIX

Bnasets: HaBBIKAMH MPUMEHCHHUSI CIICIIH-
TM3UPOBAHHOTO MIPOIPAMMHOTO 00CCIICYCHUS
u 0a3 NaHHBIX IPU PEIICHUH 33134 Mpodecch-
OHAJIBHOH c(epbl AeATEIBHOCTH

Tembl rpyNnoBbIX W/ WM HHAMBUAYAJIbHBIX TBOPYECKHX 321aHUI/TIPOEKTOB

3aKOHOMEPHOCTH B T€OMETPUUYECKON KOH(PUTypaluu MOJIeKyil. JJJIMHBI CBSI3€i U BaJIEHTHBIE YTJIbI.
JIMMONbHBIA MOMEHT ¥ U30MEPHS MOJIEKYI.
OJEeKTPOHHBIE CHIEKTPhI ABYXaTOMHBIX MOJIEKYI.
ITonsipu3yemMoCTb MOJIEKYIIBI.
CriekTpanbHble 00JaCTH.
3aKOHOMEPHOCTH B yIJlaX BHYTPEHHETO BPaICHNUs, KOH()OPMEPBI.
PaBHOBecHas reoMeTpruyeckas KOHQUTyparysi MOJIEKYJIbL.
KonebarenbHble CIEKTPbl KOMOMHAITMOHHOTO PACCESTHHUS.
OHepreTuyecKre COCTOSAHUS ABYXaTOMHOM MOJIEKYJIBI.
0. IMonsipru3yeMocTh MOJIEKYJIBL.
1. Cratuctuueckoe pacupeesneHre MOJIEKYJI 10 S3HEPreTUYECKUM COCTOSIHUSM.
12. OTTankuBaHue IIEKTPOHHBIX Hap.
13. IHTEHCUBHOCTH 3JEKTPOHHO-KOJIe0aTeIbHBIX CEKTPOB, NpuHLun dpanka-KonnoHa.
14. lonspuzanus JU3JIEKTPUKOB.
15. PaBHOBecHas reoMeTpuUecKas KOH(PUTyparysi MOJIEKYJIbL.
16. INonsipHBIC ¥ HEMIONSIPHBIE MOJIEKYJIbI. JIUTIOIBHBII MOMEHT i CHMMETPHS MOJICKYJI.
17. KoopauHaTbl aTOMOB (S1€p) MOJIEKYJIBL.
18. Tlonspuzanus TUAIEKTPUKOB.
19. AHrapMOHHYECKHUI OCIHMILIATOP.
20. BuyrpenHnee BpauieHue B 1,2-aux10paITaHe.
21. DNeKTpUYEeCKUd AUTTOILHBIA MOMEHT B KIIACCHYECKON TEOPHUH.
22. Cnekrpockonusi komounanmonnoro paccesuus (KP). Ksantossiii moaxon k KP.
23. [onsipu3anus AUAIEKTPHKA B IEPEMEHHOM T10s1e. MonbHas pedpaxius.
24. CuMMeTpusi MOJIEKYIL.
25. B3anmoeiicTBre BpameHni 1 KoJeOaHuii.
26. Knaccuueckast Mojienb MoJieKyJibl. OCHOBHBIE TIOHSATHSL.
27. JIByxaroMHasi MOJIEKYJia KaK JKECTKHUH pOTaTop.
28. BpamaTtenbHble CIEKTpbl KOMOMHAIIMOHHOTO PAaCCESHUS JIMHEHHBIX MOJIEKYII.
29. DHepreTHYeCKUe COCTOSHUS JIBYXaTOMHOM MOJICKYITBI.
30. 'apMoHMYECKH OCHMILIATOP.
31. MexsbsaepHble pacCTOSHHSI, BAJICHTHBIC YTIIbI, YTIIbI BHYTPEHHETO BPAIICHUSI.
32. KonebaTenbHO-BpalaTeIbHbIE IEPEX0/Ibl B IBYXaTOMHOM MOJIEKYJIE.
Kpurepun onenku (B 6aj1ax):
1 Gasnt BbICTABJISIETCS CTY/ACHTY, €CIIU CTYJIEHT ITPABUIILHO OTBETHII HA TPU KapTOUKU U3 IISTH;
(0 GayuTOB BBICTABIISIETCS CTYNIEHTY, €CIIH CTYJCHT HETPAaBIIIBHO OTBETHII HA TPH KAPTOUKH U3 TISTH

RBOO~NOR~WNE

JlaGopaTOpHBIX 3aHATHI M0 KypCy
«CTpoeHue BelieCTBa)

JlaGopaTopHoe 3ausiTue 1. OCHOBBI KJIACCHYECKOH TEOPUH XUMHYECKOI0 CTPOCHHS

OCHOBHBIE TTOJIOKEHUS KJIACCHUYECKON TEOPHUM XMMHUYECKOTO CTpOEHUsS. MOJIEKYIsSIpHbIE MOJENH
Pa3JINYHOTO YPOBHS B COBPEMEHHON TEOPUH XUMUYECKOTIO CTPOCHHS.

Bennuunsl, onpeaensioniie reoMeTpu4IecKyo KOHPUTypaluo MOJIEKYIIbl: MEXbsIIEPHbIE paccTo-
SIHUS, BaJICHTHBIE YTJIbI, IByTpaHHBIE U TOPCUOHHBIE YIiibl. BHyTpenHnee Bpauienue. Kondopmanuu mo-
nexyn. PaBHoBecHble KOHQUTypanuu Mojekyi. CTpykTypHas uzomepus. Ontuyeckue n30Mephl.

JlabopaTopHoe 3ansTHEe 2. CUMMeETPHS MOJIEKYJI



DneMeHThl U ONepaluyd CHUMMETPHUM SACPHOM KOH(PUIypalluu MOJIEKYJbl. TOuedyHbIEe TPYIIIbI
cummetpun. [loHaTre o mpencTaBiIeHUSIX TPy U XapakTepax IpeICcTaBICHHM.

JlabopaTopHoe 3aHsiTHE 3. DJIeKTPUYECKHE CBOWHCTBA MOJIEKYJI

ITocTosiHHOE M IIEpeMEHHOE BHEIIHEe 3JIeKTpUdecKoe moje. JJMnoabHbli MOMEHT U HOJspu3ye-
MOCTb MOIJICKYJIL. CBs3b QJICKTPHUYCCKUX CBOMCTB MOJICKYJI C 3JICKTPUUCCKUMU CBOMCTBaMH BCIICCTBA.
MosbHas nonsipusanus 1 MoJjibHasi peppakius.

JlabGoparopHoe 3aHsiTHE 4. DJIEKTPOHHO-KO0J1e0aTeJIbHO-BpalaTeJIbHbIe COCTOSTHUSI MOJIe-
KYJIL

CratucTtrueckoe pacmpeielIeHue MOJIEKYIT 10 SHEPTeTUYECKUM COCTOSTHHSIM.

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

JlabopaTopHoe 3ansTue S. KosedaTe/ibHbIe CIEKTPbI MOJICKY.I.

Konebanus monexyn. IIpubnmkenne rapMOHMUYECKOIO0 U @aHTaPMOHHUYECKOro ocuuiuiaTopa. B3a-
UMOJIeiicTBUE BpalleHui u kosebanuidl. HopmasnbHble KonebaHus, 4aCTOThl HOPMAJIBHBIX KOJEOaHUI U
YacTOThl OCHOBHBIX KOJI€0aTeIbHBIX IEPEXOI0B.

JlabopaTopHoe 3aHsiTHE 6. CIEKTPOCKONUA KOMOUMHALIMOHHOTO PACCeSTHHS.

Muxkpooanossle, UK- u KP- cnextpsl monekys, BeposTHoCTH mepexonoB W IpaBuiia 0TOOpa
P MEPEX0AAX MEXKIY Pa3IuYHbIMH KBAHTOBBIMU COCTOSIHUSIMU MOJIEKYJl. CBSI3b CIIEKTPOB MOJIEKYJI C UX
ctpoenueM. OmnpeneneHne CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJT U3 CIIEKTPOCKOMUYECKHUX JaHHBIX.

Kpurepun oueHkHu J1a00paTOPHBIX padoT

«5 6amioBy: 3asaHue 1Mo paboTe BBHIIOJHEHO B MOJHOM oO0beMe. CTyIeHT TOYHO OTBETHJI Ha KOH-
TPOJIbHBIE BOTIPOCHI, CBOOOTHO OPUEHTUPYETCS B TIPEATIOKEHHOM PEIICHUH, MOKET €0 MOJU(PHUIIMPOBATH
P U3MEHEHUM YCIOoBUsA 3a1aud. OTYET BBINOJIHEH aKKYypaTHO M B COOTBETCTBHM C HPEIbSBIACMBIMU
TpeOOBAHUSIMHU.

«4 6annax»: 3asanue o paboTe BBHIIOIHEHO B MOJHOM oO0beMe. CTyAEHT OTBETUII Ha TEOPETHUYECKHUE
BOTIPOCHI, UCIIBITBIBAsI HEOObIIHE 3aTpyaHeHu. KauecTBo oopmieHns oTaera K paboTe He OTHOCTHIO
COOTBETCTBYET TPEOOBAHUSM.

«3 Gamna»: CTyleHT NpaBUIbHO BBIMOJIHUI 3a1aHue K padore. CocTaBWil OTYET B YCTaHOBJIEHHOU
dopme, npeacTaBUII pelIeHrs OOJNBLIIMHCTBA 3a/laHU, IPEeAYCMOTPEHHBIX B pabore. CTyI€HT HE MOXET
MOJIHOCTBIO OOBSICHUTD MOJTy4YE€HHBIE PE3YIbTATHI.

«2 6amna»: CTyeHT HenpaBMWIbHO BbIMONHUI OT 70% 10 50% 3amanuil paboThl M HE MOXKET 00BsIC-
HUTH MOJTYYEHHbIE PE3YNbTaT.

«1 Gamm»: CTyneHT HenpaBUJIBHO BBIMOJHUI cBbIIe 70% 3agaHuilt paboThl U HE MOXKET OOBSCHUTH
MOJTy4YEHHBIE PE3YJIbTaT.

«0 6annoBy» CTyneHT He BBINOJIHWI BCE 33JaHUs pabOThl U HE MOXKET OOBSICHUTH MOJTY4YEHHBIE pe-
3yJIbTaT

KoMmniekT TecToB
1. VYkaxwure BCPHOC HCPABCHCTBO!

A) *Ee >> EV >> EJ B) Ee > Ev > EJ
B) Ev >> Ee >> EJ F) Ee < Ev >> EJ
2. VYkaxuTe NpaBUIbHYIO (HOpMYITy, HCHOIB3YEMYIO JJISl pacyeTa MOJHOW SHEPruH B KBAHTOBOM Me-
XaHHKE
A)*E:Ee+Ev+EJ B)E:Ev+EJ
B)E=Ee +Ey r) E=Ee+ EvE;
3. Bribepure npaBUIIbHBIN OTBET:
A) "Ee = 10° +10° JIx/Momb B) Ec = 10° +107 x/moms
B) Ee = 10* +10° x/momnb r) Ee = 10° +10° xJx/Mo071B

4. BribepuTe BEpHOE HEPABEHCTBO:



A) "we >> 0eXe > 0 B) e < MeXe < 0
B) we << weXe > 0 r) We >> ®eXe <0

5. Vkaxwure mpaBWIbHOE 3HAYCHUE YHEPTHH NPHU TEPEXO0JIe TBYXaTOMHOW MOJIEKYIBI MEXIY pa3pe-
[ICHHBIMU TPaBUIIAMH 0TOOPA KOJeOaTeTbHBIMU YPOBHIMHU:
A) "Ey = 10* Txx/Monb B) Ev = 10° JIxx/Moub
B) Ey = 10 JIxx/Moms r) Ev = 102 Ix/Monb

6. VYkaxuTe MpaBWIbHOE 3HAYEHUE SHEPIHH IPU MEPEeXoJie TBYXaTOMHOW MOJEKYIBI MEXIY paspe-
[ICHHBIMU MPaBUIIAMH 0TOOpA BpallaTeIbHbIMU YPOBHSIMHU:
A) “E; ~ 102 Ix/Monb B) E; = 102 kKkan/mons
B) E; ~ 10? xJIx/MoIb r) E; = 102 kan/monb
7. BriOepure npaBUIbHBIA OTBET:
A) " kax0e IEKTPOHHOE COCTOSIHHME ABYXAaTOMHOH MOJEKYJbl MMEET CBOH Habop CXOms-
MIUXCS KOIeOaTeIbHBIX U PACXOAAIINXCS BPAIIATEIbHBIX COCTOSHUIA;
b) kaxxnoe 37eKTpOHHOE CTPOCHKE TBYXaTOMHON MOJIEKYJIbl UMEET CBOM HabOp pacxodsiux-
s KoJieOaTeNbHBIX U BpalIaTeIbHBIX COCTOSHUM;
B) kaxxgoe 25IeKTpOHHOE COCTOSIHUE JIByXaTOMHOW MOJIEKYJIbl UMEET CBOM HAOOP CXOAAIINXCS
KOJICOATEIbHBIX M BPAIATEIbHBIX COCTOSHHIA;
I') kaxxgoe 3NIEeKTPOHHOE COCTOSIHME JBYXAaTOMHON MOJIEKYJbI MMEET CBOM Habop pacxojs-
MIUXCS KOJIEeOATEeIbHBIX U CXOISIIMXCS BpAIATeIbHBIX COCTOSHHMA

8. BriOepure BepHOE COOTHOIICHHUE [T pacyeTa 4YacTOThI KOJIeOaHUH ABYXaTOMHOM MOJIEKYJIBI Vv’

A) v‘:E B) v’ =2n\
A
* c A
B VvV =— F VvV = —
) A ) c

9. BriOepure BepHOE COOTHOIICHHUE IS TIEPEcUeTa MEX/Iy BOJTHOBOTO YHCIIA V B YaCTOTY KOJIeOaHHUH
VvV’ JUIsl IByXaTOMHON MOJIEKYJIbI

A v =cv Byv ="
c

]S)V‘=E F)v’=L
\% 21

10. YkaxuTe npaBuiibHYI0 (HOpMyITy AJIs pacdyeTa TepMa JBYXaTOMHON MOJIEKYJIbI:

A)*s:E B) 8:i
hc hcA

E)s:E 1“)8:hc—>L
A E

11. VkaxuTe npaBuibHyt0 (popmyiy A pacueTa MOMEHTa MHEPLIMU ABYXaTOMHOM MoJieKkyinbsl AB
MOJEKYJIPHAs MAcCa, ® MONEKYIApHAs Macca,

A)l=
MOJIEKYJISIPEAS. Macca, + MOIEKYIApHAS Maccay,
., MOJIeKyJIApHAs Macca, *MOJEKy/IApHs Macca
B)" I= YP A Y1 B elaemer?
MOJIEKYIIAPHAS. MACCa, + MOJEKYIIAPHAsS MacCa,,
) | - MOTEKYIAPHIS MACCA, + MONCKYISpEA MACCAy _ o
= L]
MOJIEKYIAPHAS Macca, * MOJIEKyJIApHAsA Macca,,
MOJIEKYJISIPHAS. Macca, + MOJEKYIApHAs Macca
N l= 2P A 2P Belaemer?

MOJICKYJIsSIpHast MaccCa, ® MOJICKYJISIpHAsE MacCCag



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BeiOepute npaBuibHyto (opMyidy Ui pacueTa pa3pelleHHbIX YPOBHEH BpallaTeIbHON SHEPruu
JIBYXaTOMHOU MOJIEKYJIbI

* h?
A)  E. = JJ+1 B) E, = «J(J+1
) J 87[2 I ( ) ) J 8752 I ( )
h? h?
b) E, = «JJ+1) E,=—— *BJ(J+1)
Tl 8n”l
YxkaxuTe NpaBuiibHYIO (GOPMYITY IS pacyeTa BpamaTebHON MOCTOSTHHOM:
* h h
) 8rlc ) 8rl
h? h?
b)) B=——— I B=
) 8n’lc ) 8r?l
YKakuTe TPaBHIO OTOOpa IS Pa3pelICHHBIX MEPEXOJ0B MEXKIY COCEIHHMHU BpaliaTeIbHBIMU
YPOBHSAMH JBYXaTOMHOM MOJICKYJIbI B TPUOJHKCHHH KECTKOTO pOTATOPA:
A" AI=+1 B) AJ=0, +1, +2
b) AJ=0, £1 I AJ=42
Bribepure npaBmwibHy0 GopMyiy Ui pacdera BpallaTebHBIX TEPMOB JIBYXaTOMHOM MOJICKYJIBI
B IIPHOJIMKEHUH HEKECTKOIO poTaTopa
A)*8=B-J(\]+1)—DJZ(\]+1)2 B)S:B°(J+1)—DJ2
E)S:B°J2—DJ(J+1) F)8=B°J(J+1)—D(J-1—1)2
VYKaxure nmpaBWIbHYI0 HOpMyITy JJIs pacdeTa S3HEPrui rapMOHUYECKOTO OCIHILISITOPA:
A)*Ezlok-(r—re)2 B)E:E-k-(r—re)
2 2
1
B) E=ke./(r-r,) F)E:E-k-(r—re)s’z
VYkaxuTe mpaBuwiio oTOOpa Al IBYXaTOMHOW MOJIEKYJBI B MPUOIMKEHUN TapMOHUYECKOTO OC-
UJUIATOPA:
A)" Av=+1 B) Av =41, +2
B) Av=0, +1 I) Av =+1, +2, 3
YkaxkuTe npaBUIbHY0 GopMyiy I pacueTa 4acTOThl KoJIeOaHUH TBYyXaTOMHON MOJIEKYIIbI
* 1 |k
A) (’oxon:7 7 B) mkon:i E
2n '\ u 2hc \|mt
1 |k 1 k
B) Owon =5 4| 1—‘) Oon = 2 7
21C \| 1 2h“c\p
VYkaxuTe npaBWibHYIO (HOpMYITy IS pacueTa HyJE€BOTO YPOBHS SHEPTHH JIBYXaTOMHOW MOJIEKY-
761 B IPUOIMKEHUN aHTaPMOHUYECKOTO OCITMILISTOpPA!
A)* EO = ;ho‘)xon B) EO = hCO‘)Kon
1 2
B) E, = Eha)mc N E,=hco,,
YKakuTe npaBUIbHYIO POPMYIY ISl pacdyeTa YHEPTUU JABYXaTOMHOW MOJIEKYJIbl B MPUOIMKEHUN
AHTAPMOHHYECKOTO OCIUJUIATOPA:
* 1 1 1 1
A)" E=0,(V+2)-0X,(v+)? B)E=w,(v+2)—o.X, (V+)
2 2 2 2
1 1., 1, 1
B)E:we(v+§)+oaexe(v+§) F)E:we(v+5) —coexe(v+5)

YkaxxuTe npaBuwibHYIO GOpMyNy Ui pacyeTa KoieOaTelbHO-BPAIIaTEIbHOTO TepMa JIBYXaTOM-
HOM MOJIEKYJIbI B MPUOTMKEHUH HEXECTKOTO POTATOPa U TAPMOHUYECKOTO OCIUAIUISTOpA!
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A) g, =BJU+1)-DI*J+1)? +me(v+;)—@exe(v+;)2
B) e, :B-JZ(J+1)—D(J+1)+we(V+;)_mexe(v+;)z
B) &,, =B+J*(J+1)—DJ, (I +1)° “De(wi)—wexe(wi)z

D) ¢,, =B+ +1) - DI +1)? +me(v+;)+mexe(v+;)z

22. YKaXuTe MPaBWIO OTOOpa JJIsi NEPEXOJI0B ABYXAaTOMHOM MOJIEKYIbI MEXIY pa3HBIMU KoyeOa-
TEJIbHO-BPAILATEIIbHBIMU COCTOSHUSIMU

A)" Av=+]1 +2, +3 AJ=+1 B) Av=+1 42, AJ=0, +1
B) Av=0, 1, AJ=+1 I) Av=0, 1, £2, #3, AJ==1, +2

23. Ykaxure mpaBwibHyl0 (opMydy Ais  pacyeTa TepMoB s R-BeTBel  konebarenbHO-
BpALIATEIbHOIO CIIEKTPA:
A)” €,, =V, +2B(J"+1), J"=0, 1, 2 B) &,, =v,+2BJ"(J +1), J"=0, 1, 2
B) &,,=v,—-2BJ"+1), J"=0,1, 2 I)g,, =v,+2BJ"+1)?% J"=0, 1 2
24. Yxaxkute mpaBuiIbHyI0 GopMyly s pacyeta TepMmMoB Ui P-BerBell  koneOaTenbHO-
BPAIIATEIbHOTO CIIEKTPA:
A) g, =v,+2B(J"+1), J"=0, 1, 2 B) g;, =v, +2BJ"(J"+1), J"=0, 1, 2
B)" &,=v,-2BJ'+1), ’=0,1,2 TD)g,, =v,+2BJ'+D? 1=0,1 2
25. YxaxuTe npaBwIbHY0 (GopMyITy Ui pacdeTa B3auMOJCHCTBUN BpalIeHU 1 KOJIEOaHHA:

A BV:BG—OL(V+;) B) BV:BeJ(J+1)—a(v+;)

B) BV=Be+a(v+;) I szBe—%(v+1)2

26. Ykaxure npaBUiIo oTOOpa Ul BpallaTeNIbHBIX CIIEKTPOB KOMOMHAIIMOHHOI'O pacCesHUs JIBYX-
ATOMHOM MOJIEKYJIBI:

A) AJ=0, £1 B) AJ=0, 1, +2
B)" AJ=0, 2 ) AJ=+1 +2
27. YKaxuTe MpaBWIbHYIO (OpMYITy A pacdeTa BOJHOBBIX YHCEN BPAIIATEIBHOTO CIIEKTpa ABYX-
ATOMHBIX MOJICKYJI ITPHU CTOKCOBOM H3JITYUCHUMU:
A)v=v,_..+B(4+6) B) v=v,.s
B)" v=v,,—B(4J+6) rv=yv

+2BJ(J+1)
-2BJ(J+1)

B030 BO30

28. YkaxxnuTe NMpaBWIbHYIO (HOPMYITy JUIsS pacueTa BOJHOBBIX YHCEN KOJIeOATEIIbHOTO CIIEKTpa JABYX-
ATOMHBIX MOJIEKYJT PU aHTHCTOKCOBOM H3ITyUYEHUU:

* 1
A) V= V3036 + (De B) V= Vaosﬁ + (De (V +E)

1
B) V:VBO36_(’09 r) v:VEOSG_me(V+§)

29. YxaxuTe mpaBWIbHYIO GopMyITy I pacdeTa TMOJTHON SHEPTUH IByXaTOMHON MOJIEKYIIBI:

A)* 8110)11—1 = 8331 +(’Oe (V+;) _(’Oexe(v_'_;)2 B) Snonn = 8Bpam +(De (V+;)2

TIOJTH TIOJTH Bpang

B) ¢, =¢, +ooe(v+;)2 MNe =¢ +coexe(v+;)2

30. Vkaxute mpaBwibHYI0 (GOpMYIy JJIsS pacueTa PIJIeeBCKON JIMHHHM CIIEKTpa KOMOWHAITMOHHOTO
paccesiHus IByXaTOMHOW MOJIEKYJIBI:
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A v=v o T O

b) v=v —B(4) +6)
Kputepuu u MeToIMKAa OLlEHHBAHUS Pe3yJIbTATOB TECTHPOBAHUSA:
Omun TecToBbIi Borpoc (30 BOIIPOCoB).

- 1 Gam BeICTaBII€TCS CTYEHTY, €CJIM OTBET IIPaBUJIbHBII;
- 0 GayII0B BBICTABIISIETCS CTYIEHTY, €CJIM OTBET HENPaBUIIbHBIM.

B)v=v

0N Nv=v

BO30

B030 B030

IIpumep KOHTPOJILHOI PadOTHI

1) BosHoBbIE YMca IEPBBIX TPEX JIMHUN BpalaTeIbHOrO CIEKTPa MOMJIOIMIEHNS MOJIEKY-
1 H3®CI pasnsr 20,88; 41,74 u 62,58 cm™’. Onpenennte BpamaTeIbHy0 TOCTOSHHYO
Bo, MomeHT nHepumu lo 1 MeXbsiiepHOE paccTOSTHUE o C TOYHOCTBIO 10 TPEX 3Haya-
X mudp.

2) XapakTepucTUUecKass 4acToTa MOJTHOCUMMETPHYHOTO KOJeOaHHs TBOMHOW CBS3H B
ankeHax cocrasnser 1620 cm™*. TIpu kakoif minHE BOIHBI (B HM) OHA OyeT IpOSB-
asatbesa B KP-criektpe, ecinu B kadecTBEe HCTOYHHMKA BO30YKIACHHUS MOJIb30BATHCS JIMHU-
el 488,0 HM aproHoBoro Jiazepa?

- Kpurepuu u MeToanKka OlleHNBAHUS Pe3yJIbTATOB KOHTPOJIbHBIX PadoT
- «3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJii paboTa BBINIOJIHEHA Kak MUHUMYM Ha 70% u u3noxkeHa
IPaMOTHBIM SI3bIKOM B OIPEEICHHOMN JIOTMUECKOH MOCIEI0BATENIbHOCTH ¢ TOUYHBIM HUCIIOJIb30BAHUEM
CHEMaIM3UPOBAaHHON TEPMUHOJIOTUH; TTIOKA3aHO YBEPEHHOE BJIaJIECHUE HOPMATUBHOM 0a30ii;
«HE 3a4TE€HO» BBICTABISICTCS CTYACHTY, €CIIM paboTa BBINIOJIHEHA MeHee, yeM Ha 70% Wiu B TOJTHOM 00b-
eMe, HO UMEET OJNH U3 HEJOCTATKOB:
- B paboTe OIMyIIeHbI OITHUOKH MTPH BBIBOJE OCHOBHBIX (hOpMYIT;
- HET ONpPEJIEICHHOM JIOTHUYECKOU MOCIEeI0BATENbHOCTH, HETOUHO HCIOJb3YETCs CIIEUATTM3UPOBAHHAS
TEPMHUHOJIOTHUS;
- OTCYTCTBYeT o0liee MOHUMaHUE BOIIPOCa,
- CTYJIEHT BOOOILIE HE MPUCTYIAJ K BBIMOJIHEHUIO KOHTPOJIbHOU PabOTHI.

KoanokBuym Ne 1 mo teme «Cummerpusi»

Paznen Cummerpus monekyin. Todyeynsle rpynnsl CHMMETPUN

CyTb KOJUIOKBHYMA 3aKJIFOUAETCS B OIPEIEICHUH 3JIEMEHTOB CUMMETPUU AJIs1 5 MOJIEKYJ], YKa3aHHbIX
npenojaBareneM. Heo6xonumo ykazaTh ToueuHyto rpynmny cumMerpuu no Hlendnaucy nis Mmonekyn u3
Tabmuis 1.

Kpurepun onenku pe3ynbTaToB KoIOKBUYyMa Ne 1 (B 0asnax):

- 10 GasyIoB BBICTABIISIETCS CTYIEHTY, €CJIM CTYJIEHT MPAaBUIBLHO ONPEIEIISIET BCE DIEMEHThl CUMMETPUU
JUIS TISITH YKa3aHHBIX MOJIEKYJI M 6€301IMO00YHO yCTaHABIMBACT /Ul HUX TPYIIy CUMMETPUH;

- 8-9 GayIOB BBICTABIISIETCS CTYIEHTY, €CIIM CTYJEHT MPABMIBHO 1) OmpenenseT Bce 2IEMEHThl CHMMET-
UM IS YEThIPEX YKa3aHHBIX MOJIEKYI U 0€30IIMO0YHO YCTaHABIMBAET AJISl HUX TPYIILYy CHMMETPUH; 2)
JIOITyCKAeT MeJIKKe OUIMOKU MPU YCTAHOBJIEHUH TPYIIIbI CHMMETPUH, HO 3JIEMEHTBI CHMMETPHUH OIpeie-
nseT 0e301mKr00YHO.

- 6-7 GaJII0B BBICTABIISIETCS CTYIEHTY, €CIH CTYJEHT 1) IpaBUIbHO ONpEENseT BCe 3JIeMEHThl CUMMET-
puUU A7 TpeX YKa3aHHBIX MOJIEKYJ U 0€30IIMO0YHO YCTAaHABIMBAET JJI HUX IPYIIy CUMMETPUN; 2) 10-
MyCKaeT 3HAUYUTENIbHbI OIMOKH IPU YCTAHOBJICHUHU TPYIIIBI CHMMETPUH, 3JIEMEHTHl CHUMMETPUH OIpeie-
nsieT ¢ omnOkamu aiist Beex 20% Momeky;

- 4-5 GaJa BBICTABIISIETCA CTYACHTY, €CIIU CTYIEHT 1) MpaBUIBHO OIpeJeNIeT BCE HIEMEHTh CHMMETPUH
JUTSL IBYX YKA3aHHBIX MOJIEKYJ M 0€30MMO0YHO YCTaHABIMBALT JJISI HUX TPYIITY CHMMETPHH; 2) AOITyC-
KaeT 3HAYUTEIbHBI OIIMOKU MPU YCTAHOBJIEHUH TPYIIBI CHMMETPUH, SJIEMEHTHl CHMMETPUH OIIpeensieT
¢ ommOkamu 1yist Beex 50% Momeky,

- 2-3 GaJa BBICTABIISIETCA CTYACHTY, €CIIU CTYIEHT 1) MpaBUIIBLHO OIpeJeNIeT BCE HIEMEHTh CHMMETPUHU
JUTSL IBYX YKA3aHHBIX MOJIEKYJ M 0€30MMO0YHO YCTaHABIUBACT JJISI HUX TPYIITY CAMMETPHH; 2) TOIyC-
KaeT 3HAYUTEIbHBI OIIMOKU IPU YCTAHOBJIIEHUH TPYIIIBI CHMMETPUH, SJIEMEHTHI CHMMETPUH OpeeNnsieT
¢ ommOkamu 1yist Beex 80% Momeky,

0 GanIoB BBICTABIISIETCS CTYJIEHTY, €CJIU . CTYJIEHT HE CIIOCOOEH ONPEIEIUTh YIEMEHThl CHMMETPHH XOTS
OBl JJ1s1 OJTHOM MOJIEKYJIbl U COOTBETCTBEHHO HE CIIOCOOEH YCTaHABUTh I'PYIITY CUMMETPHUHU.
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Ko/u10kBHYM 10 BceM TeMaM AU CHHILINHBI.
Bomnpocsl K KOJUIOKBUYMY .
1. 3akoHOMEpHOCTH B Te€OMETpUYECKON KOH(UIypaluuu MojeKyl. J[nuHbl CBs3eil M BaJeHTHbIE
YTJIBL.
JIMIONIbHBI MOMEHT U U30MEPHSI MOJIEKYJI.
DJEKTPOHHBIE CHIEKTPHI ABYXaTOMHBIX MOJIEKY.
[TonsipruzyemMocTb MOJIEKYJIBL.
CriekTpanbHble 00JIaCTH.
3aKOHOMEPHOCTH B yIJlaX BHYTPEHHET O BpalleHUs, KOH()OpMEpBI.
PaBHOBecHast reoMeTpuyecKast KOH(UTYpaIus MOJIEKYJIbI.
KounebarenbHble ClIEKTpbl KOMOMHAIIMOHHOI'O PACCESIHHUA.
DOHepreTUYecKre COCTOSHUS ABYXaTOMHOM MOJICKYJIBI.
0. ITonsipuzyemMocTb MOJIEKYJIBL.
11. Crartuctuyeckoe pacrpeaeneHue MOJIEKyJ 110 SHEPreTUYECKUM COCTOSHUSIM.
12. OTTankuBaHue JIEKTPOHHBIX Tap.
13. 'HTEHCUBHOCTH 3JEKTPOHHO-KOJIE0aTeIbHBIX CEKTPOB, NpuHiun dpanka-Konmnona.
14. Tlonspuzanus TUIEKTPUKOB.
15. PaBHOBecHas reomeTpruyecKas KOH(QUIypalusi MOJIEKYJIbL.
16. IonsipHble M HEMOSAPHBIE MOJIEKYJIbl. JJUNOIBHBII MOMEHT U CUMMETPHS MOJIEKYJI.
17. KoopaunaTtel aTOMOB (SI7IEP) MOJICKYJIBI.
18. Tlonspuzanus TUAIEKTPUKOB.
19. AHrapMOHHYECKHI OCIHILIATOP.
20. Buyrpennee BpauieHue B 1,2-aux10pITaHe.
21. DNeKTpUYeCKUA AUTTOILHBIA MOMEHT B KJIACCHYECKON TEOpHH.
22. Cnekrpockonusi komounanmonnoro paccesuus (KP). Ksantossiii moaxon k KP.
23. [onsipu3anus AUAIEKTPUKA B IEPEMEHHOM T10s1e. MonbHas pedpaxius.
24. CuMMeTpusi MOJIEKYIL.
25. B3anmopeiicTBre BpaleHuid U KoJIeOaHHiA.
26. Knnaccuueckast MoJiennb MoJieKyJibl. OCHOBHBIE MOHSATHSL.
27. DHEepreTHYeCKNe COCTOSTHHS IByXaTOMHON MOJICKYJIBI.
28. CtaTUCcTHYeCKOe pacrpeielIeHne MOJIEKYI [0 SHEPreTUYECKUM COCTOSHUSM.
29. CriekTpasibHbIE 00JIACTH.
30. /IByxaTomMHas MOJIEKyJla KaK >KeCTKUI poTaTop.
31. HexecTkuii poTaTop.
32. 'apMOHNYECKUN OCHMILISTOP.
33. AHrapMOHUYECKUH OCITUILISATOP.
34. KonebaTenbHO-BpallaTeIbHbIE IEPEXO0/Ibl B IBYXaTOMHOM MOJIEKYJIE.
35. BzaumoeiicTBrE BpalleHUA U KOJICOaHHIA.
36. KBaHTOBBI! MOAX0/ K KOMOMHALIMOHHOMY PACCESIHUIO.
37. BpamarenbHbie CIIEKTPhI KOMOWHAIIMOHHOTO PACCESTHUS JIMHEHHBIX MOJIEKYIT.
38. KonebarenbHble CIIEKTPbl KOMOMHALMOHHOTO PACCEsTHHUSL.
39. IHTEeHCHBHOCTH 3JIEKTPOHHO-KOJICOATeTLHBIX CIIEKTPOB: puHIU Ppanka-KoHoHa.

HBOo~NOoOORWN

Kpurepuu orieHKU pe3ynbTaToOB UTOTOBOTO KOJUIOKBUYMa (B Oaiax):

(0 GayuTOB BBICTABIISIETCS CTYICHTY, €CIIA CTYACHT HE UMEET MPECTaBIeHHU 00 00CYKIaeMOM pasJiene
JUCITUTIIIAHBI,

- 3 Gasia BBICTABIISIETCS CTY/ICHTY, €CIIA CTYICHT UMEET (PparMeHTapHbIe MpeACTaBIeHUs 00 00CyxK1ae-
MOM pa3fielie JUCIHUILINHBL,

- 5 6aJUTOB BBICTABIISIETCS CTYICHTY, €CITH CTYJICHT UMEET HETIOJHbIEC TIPEICTaBIeHHs 00 00CYKIaeMOM
paszerne AUCIUILTUHBL,

- 8 6aJITOB BBICTABIIICTCS CTYNICHTY, €CIIH CTYJCHT UMeeT C(OPMHUPOBAHHBIC, HO COACPIKAIIIHE CYIIe-
CTBEHHBIE TPOOEIBI MPEACTaBIECHUS 00 00CYKTaeMOM pa3iesie TUCIUTUIHHEI;
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- 10 GayI7IOB BBICTABIISICTCS CTYJICHTY, €CJIH CTYJICHT UMEeT C(hOPMHUPOBAHHBIC CUCTEMATHYSCKUE TIPE/I-
CTaBJICHHUS 00 00CYX1aeMOM pazJieNe TUCITUILINHEL.

IlepeyeHb IMCKYCCHOHHBIX T€M JJIs1 KPYIJIOT0 CTOJIA
(nucKyccuu, MoJIeMUKH, TUCITYTA, 1€0aTOB)
o auciuiuae Cmpoerue sewecmaa

1. Jlnisg yero He0OOXOAMMO XUMHUKY YMETh ONPEACNISITh 3JIEMEHTh CUMMETPUH U yCTa-
HABJIMBATH IPYIITY CUMMETPHUH JIJISl PA3HBIX MOJIEKYIL.
2. Kakue cymiecTByIOT HEIOCTaTKH U MpeumyiiecTBa y cumBoinku Lllendnuca?

Kputepun onienku (B 6asiax):

- 0 6aJI0B BBICTABIISETCS CTYJEHTY, €CIIU . CTYACHT HE UMEeT IIPeACTaBlIeHUs 00 00Cyk1aeMOM BOIIPOCE;
- 1 Ga BBICTABIIAETCS CTYACHTY, €CIIU CTYJCHT UMeeT (hparMeHTapHbIe IpeAcTaBlIeHUs 00 00CyxkIae-
MOM BOIPOCE;

- 2 Gasa BBICTABIISICTCS CTYICHTY, €CIIM CTYACHT UMEET HETOJHbIE MIPEACTaBICHH 00 00CyK/1aeMOM BO-
npoce;

- 3 Oayia BBICTaBIISICTCS CTYIICHTY, €CIIH CTYACHT UMeeT ChOopMUPOBAaHHBIE, HO CO/IEPIKAIIME CYIIECTBEH-
HbI€ ITPOOEIIbI MpecTaBieHus: 00 00CyKJaeMOM BOIIPOCE;

- 4 Gaa BBICTABIISICTCS CTYIICHTY, €CIIH CTYACHT UMEET CPOPMUPOBAHHBIE, HO COIEPIKAIE OTACTbHbIC
po0elibl peacTaBiaeHus: 00 00CyXkaaeMoOM BOIPOCE;

- 5 6aJI0B BBICTABIISIETCS CTY/ICHTY, €CIIH CTYICHT UMeeT c(hOPMHPOBAHHBIE CHCTEMATHUECKUE TIPEe/-
CTaBJIeHUsI 00 00CYKIaeMOM BOIIPOCE.

I'pynnoBbie TBOpYecKHe 3aJaHus (POEKTHI):

1. Crynentsl pazouBatorcs Ha mapbl. Kaxkaplit u3 HuX coctapiseT o 10 BOmpocoB 1Mo COOTBETCTBYIOMIEH
TEeMeE 3aHATHUs. 3aTeM CTYIEHTBI, COCTOSIIINE B OJJHOM mape 0OMEHUBAIOTCS KAPTOUYKAMU C BOIIPOCAMHU U
KaK]Iblil 0oTBeuaeT Ha Bce 10 BompocoB cBoero HanapHuka. HamapHUKH BBICTaBISIOT IPYT APYTY OLEHKH
10 MPEJVIOKEHHON HUXKE IIIKaJIE.

HNuanBuayanbHble TBOpYecKHe 3aaHUA (MIPOEKTHI):

1 Kaxnpiit u3 crynentoB opopmiisier mo 10 kapToyek Mo COOTBETCTBYIOIIEH TeMe 3aHATHSA, IIPU
9TOM KaXK/as KapTO4yKa ¢ OJHOM CTOPOHBI COJAEPXKMUT IO OJHOMY OMNpEeNIeHHIO (MOJIEKyJla —3TO COBO-
KYITHOCTh CBSI3aHHBIX aTOMOB...) Wiu ¢opmyse u T.4.. C Apyroi CTOPOHBI KapTOUKHU (C 0OOpaTHOM) yKa-
3bIBAE€TCS Ha3BaHUE HANMCAHHOW (hopMyIbl, MO0 GOpMyIHUpYyeTCs 3aJaHue «IalTe OmpeesieHHe MOHs-
TUIO «MOJIEKYJIa», «aTOM» U T.JA.. 3aTeM CTYAEHTHI 10 OYepeau MOAXOIAT K MPEnoIaBaTeNio U OH CITy-
YaiiHbIM 00pa30M JIOCTaeT Mo 5 KapTOoyeK M MPOCUT JHOO0 BOCIPOU3BECTH (POPMYIY, H300paKEHHYIO Ha
0o0paTHON CTOpPOHE KapTOodke, JUOO0 CPOpMyIHUpOBATH OMNpEENIEHNE MOHATHSA, YKa3aHHOTO Ha 00opoTe
KapTbl. POpPMYJIMPOBKA BONpPOCa MPENoAaBaTeNs 3aBUCUT OT TOTO, YTO yKa3aHO B KapTOYKE, COCTaBIICH-
HOM CTYJEHTOM.

Kaprouku, Ha KOTOpbI€ CTYJIEHT Jajl NPaBUWIbHBIM MCUEPIBIBAIOIIMNA OTBET, OTKJIA/IBIBAIOTCS B
npaByto cTonky. COOTBETCTBEHHO, KApTOUKH, Ha KOTOpbIE CTYJIEHT Jaj HEYeTKHE WM HelpaBUIIbHbIE
OTBETHI, OTKJIA/IBIBAIOTCS B JIEBYIO CTOIIKY.

Kputepuu ouenku (B 6ayax):
- 1 Gasu1 BBICTABISETCS CTYACHTY, €CIIU CTYJIEHT MPaBUJIBLHO OTBETHJI HA TPU KapTOUKU U3 IISTH;
- 0 6ayITOB BBICTABIISIETCS CTYICHTY, €CIIM CTYJICHT HEMPABUIIBHO OTBETHJI HA TPH KapTOUKH W3 IIATH
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KoMmmniiekT pa3HOypOBHEBBIX CUTYAllMOHHBIX 32/1a4 (3aJaHM)
10 AUCIUIIJIIMHE CTpOCHI/Ie BCIIICCTBA

1 3aga4m penpoAyYKTHBHOIO YPOBHA
3amaua (3aganue) 1. CKOIbKO BEPTUKAIBHBIX IIOCKOCTEH CUMMETpHH B MoJiekyJe 1,3,5-

TpUXJIOpOEH301a.
cl

cl cl
3amaua (3aganue) 2 CKOIbKO BEPTUKAIBHBIX INIOCKOCTEH cuMMeTpuu B Mosiekyiie CsHs.

3amaua (3aganue) 3. CKOIBKO BEPTUKAIBHBIX INIOCKOCTEH cMMETpHH B MoJiekyie 1,3,4,6,8-mearadTop-

1H-dpenanena:
F ' F
o
F

£
2 3ajayM peKOHCTPYKTHBHOIO YPOBHS

3anava (3amanue) 1. Onpenenure, Kakue IEMEHTHl CHMMETPUU XapakTepHsl 11t 1,3,5-Tpuxnopbensomna?
Ha ocHoBaHuM HaliIeHHBIX 3JIEMEHTOB CUMMETPHUH YCTAHOBUTE TPYIIITY CUMMETPUU 3TON MOJIEKYJIBI.
3anava (3amanue) 2 Omnpenenure, Kakue dJIeMEHTbl cuMMeTpun xapakTtepubl s CsHs? Ha ocHoBanuu
HallJICHHBIX JIEMEHTOB CUMMETPUHU YCTAHOBUTE I'PYNITy CUMMETPUU 3TON MOJIEKYJIbI.

3amavya (3amanue) 3 Omnpenenure, Kakue 3JIEMEHThI CUMMETPHHM XapakTepHbl [uisi? Ha ocHoBaHuu
HalICHHBIX JIEMEHTOB CUMMETPUHU YCTAHOBUTE IPYIILy CUMMETPUU ITONU MOJIEKYJIBI.

3 3apaum TBOPYECKOIr0 YPOBHS
3amaua (3amanme) 1 IlpennmoxkuTe BapuaHTBl 3aMellleHUss aTOMOB Boaopoda B Monekyne 1,3,5-
TpuXJIOpOEH30J1a /sl MTOHUKEHUS €€ CUMMETPHUH.

3anaua (3ananue) 2 [Ipeanoxxure BapraHThI 3aMELICHHs aTOMOB Bojopoaa B MoJekyne CsHs st mo-
HIKeHHsI ee cummeTpun 10 Cs.

3amaua (3amanue) 2 Ilpemioxkure BapuaHTHI 3aMEIICHHUs aTOMOB Bojopoja B mojekyne 1,3,4,6,8-
nerradrop-1H-denanena nns monmwkenus ee cummeTpuu 110 Cs.

Kpurepun onenku (B Oannax):
- 1 Gasu1 BBICTABISETCA CTYACHTY, €CIIU OH MPABUIIBHO PELLINII OJIHY 337a4y;
- 0 6ayTOB BBICTABIIAETCS CTYIEHTY, €CIIH OH JIOMTYCTHJI OIIMOKH MPH PEIICHHH KOHKPETHON 3a1a4H.

4.3.Peiimunz-nian OuCUunuHbl

Kpurepusamu orieHuBaHus SBISIOTCS 0aljibl, KOTOPHIE BBICTABJISIOTCS MPENOaBaTeIeM 3a BH-
ITbI JIEATENBHOCTH (OLIEHOYHBIE CPEICTBA) MO UTOTaM U3YUEHUS MOAYJeH (pa3aesnoB TUCIUILIMHEL), TIepe-
YHUCIIEHHBIX B PEHTUHI-TUIAHE TUCUUIUIMHBI (014 3auema: TEKyIIUHA KOHTPOJIb — MakcuMyMm 50 6aiios;
pYOEXKHBIN KOHTPOIIb — MakcUMyM 50 6aioB, HOOMIPUTENbHbIE O0amibl — MakcuMyMm 10).

[[Ixanbl OLICHUBAHUS:

3auteHo — oT 60 1o 110 peliTuHroBhIX OanoB (BKiItoudas 10 MOOMIPUTENBHBIX OAIIOB),

He 3auTeHO — 0T 0 10 59 peHTHHTOBBIX OAJLTOB).

5. YueOHO-MeTOAUYECKOe U HHPOPMANIMOHHOE 00ecTiedeHne T CIUUILTUHBI
5.1. IlepeyeHb OCHOBHOM W JONOJHHUTEIbHON Y4eOHOMH JIUTEPaTyphl, HEOOXOAUMOI JIs1 0CBOE-
HHUS U CHUIITHHBI
OcHoBHasi IuTEpaTypa:
1. Kawmpmmos, B.M. Ctpoenue BemecTBa [ DneKTpoHHBINA pecypc] : yaeOHoe nmocodbue / B.M. KampIios,
E.I'. Mupomnukosa, B.I1. TaraypoB. — Onekrpon. nan. — Cankr-IlerepOypr : Jlans, 2018. — 236
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10.

c. — JlocTym K TEKCTY 3JIEKTPOHHOT'O U3/IaHUS BO3MOXKEH depe3 DINEeKTPOHHO-OMOIMOTEYHYIO CUCTE-
My u3natenbcrBa "Jlanp": https://e.lanbook.com/book/105983.

béxkep, 0. Cnekrpockomnus [DnekTpoHHbIH pecypc] : pykoBoacTBo / FO. békkep. — DnekTpoH. naH.
— Mocksa : Texnocdepa, 2009. — 528 c. — JlocTynm K TEKCTY AJIEKTPOHHOTO WM3/IaHUS BO3MOXKECH
yepes DNeKTPOHHO-OUOIMOTEUYH YO CUCTEMY M3aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/73013.

Kamamnukos, H.IT. TIpakTukyMm 1o pemieHuro 3aaad mo odmemy Kypcy ¢busuku. OCHOBbI KBAHTOBOM
¢usuku. CtpoeHue BemecTBa. ATOMHas | siiepHast pu3uka [ DIeKTpOHHBIN pecypce] : yaeOHoe moco-
oue / H.I1. Kanamnaukos, H.M. Koxesuukos, T.B. Koteipino, I'.I'. Ciupus ; nox pea. Kanamnnkosa
H. I1.. — DOnekrpon. nan. — Canxkr-IlerepOypr : Jlanp, 2014. — 240 ¢. — JlocTyn K TEKCTY 3JIEK-
TPOHHOTO HW3JIaHUS BO3MOXKEH 4epe3 DIJIEKTPOHHO-OMOIMOTEUHYIO CHUCTeMy u3naTenbcTBa "Jlanp':
https://e.lanbook.com/book/49468.

3aiinyminH, P.A. IlpuMeHeHue CHEKTPOCKONMU B OPraHUYECKOW XUMHH [DJIEKTPOHHBIM pecypc]:
yueb. mocooue / P.A. 3aiinymmun, O.C. KykoBunen, P.B. Kynakosa; AH Pb, Otneneane xumun. —
Ya: T'mnem, 2007. — DaekTpoH. Bepcus Ied. myonuKanuu.— J{OCTyI K TEKCTy AJIEKTPOHHOTO H3-
JIaHWS BO3MOXKEH 4epe3 DICKTPOHHO-OMOINOTEUHYI0 cUCTEMY «JIeKTpoHHas onbianoreka baml Y »:
<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>.

KykoBuner, O.C. [IpuMmeHeHre ONTUYECKUX METOIOB Ui UACHTU(DUKAIIMN OPraHUYECKUX COEIUHE-
HUll [DnexTpoHHbId pecypc]: yueb.mocobue / O.C. KykoBuuen; bamkupckuii rocymapcTBEHHBIH
yausepcuteT. — Yda: PULl baml'V, 2014. — DnextpoH. Bepcus ned. nydnukanuu. — Jloctyn k
TEKCTY 3JIEKTPOHHOT'O U3JaHUsI BO3MOXKEH 4epe3 DJIEeKTPOHHO-OUOIMOTEUHYIO CUCTEMY «DJIEKTPOH-
Hast oubnmoreka bamlY»: <URL:https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie opticheskih
metodov_up_2014.pdf>.

Honomaros, M. FO. MccnenoBanue 31eKTPOHHBIX XapaKTEPUCTHK U CBOWCTB MOJIEKYJ U HAHOYACTHUIL
[DnmekTpoHHEIH pecypc]: y4ued. mocodue s cTyd. gusndeckux creruanbaocteit / M. 0. Jomoma-
toB, P. 3. baxtusun, /1. O. llynakosckas; baml'y. — Yda: PUL[ bamul'V, 2014 — 213 ¢. — Dnek-
TPOH. Bepcus med. nyoiauKanuu. — JIoCTyIl K TEKCTY 3J€KTPOHHOTO U3aHUs BO3MOXKEH depe3 DileK-
TPOHHO-OMOJIMOTEUHYIO CUCTEMY «DJIEKTPOHHAs oubsnoreka baml'V»:. —
<URL:https://elib.bashedu.ru/dl/read/DolomatovissElektrHaraktMolekNanoch.pdf>.

Kamnan U.T"., MexmonekynsipHble B3auMmoaeicTpus. dusznueckas UHTEPIPETaLns, KOMIBIOTEPHbBIE
pacueTsl U MOJIeNIbHBIE MOTEHIMAIIbI [ DIIeKTpOHHBIHN pecypce] : yuebHoe nocobue / Kamnan W.I'. ; mox
pen. H. ®@. Crenanosa ; nep.c anrin. [[. C. bespykosa, U. I'. Psabunkuna.. — DJEKTPOH. aH. —
Mocksa : U3narensctBo "Jlaboparopus 3Hanuit", 2017. — 397 ¢. — JlocTyn K TEKCTY JIEKTPOHHOTO
U3aHUS  BO3MOXKEH uepe3  ODJIEeKTPOHHO-OMONIMOTEeYHYl0 cucreMy wu3zaaresnbcTBa  "Jlanp':
https://e.lanbook.com/book/94111.

CummMmetpus [DNEKTPOHHBIN pecypc]: MeToanueckas pa3zpaboTka mo gucnumimHe «CTpoeHue Belle-
CTBa» JUIsl CTYJEHTOB XMMHUYECKOro (axkyiapTeTa: MeToau4eckue ykasaHus / bamkupckuii rocynap-
CTBEHHBINH yHUBepcuteT; cocT. B.P. Xaiipynnuna; .M. Xamuro. — Ya: PUL[ baml'V, 2013. —
DOnexTpoH. Bepcus mned. nyOnaukauuu. — JlocTynm BO3MOMKEH uepe3 OIJEKTPOHHYI0 OUOIHOTEKy
bamlVy. —
<URL:https://elib.bashedu.ru/dl/read/Hairullina_Hamitov_sost_Simmetrija_mu_2013.pdf>.

JlonoJHUTeIbHASA JINTEpaTypa:

Honomaros, M. FO. ®u3nueckre 0CHOBBI HAHORJIEKTPOHUKH [ DNEKTPOHHBIN pecypc]: yuel. mocodue
/ M. 1O. lonomaroB; baml'V. — Ypa: PUL] baml'V, 2014. — DnexTpoH. BepcHs mey. MyOIuKaim.
— JIOCTyI K TEKCTY 3JEKTPOHHOTO M3JaHUS BO3MOXKEH 4epe3 DIeKTPOHHO-OMOINOTEUHYIO CUCTEMY
«INEeKTpOHHAs oubnmoTeka
bamI'¥»:<URL:https://elib.bashedu.ru/dl/read/DolomatovFizOsnovyNanoelektroniki.pdf>.

Kpartkwuii kypc nekuuit mo gusmke [DIeKTpOHHBINA pecypc]: yued. mocobue / bamkupckuii rocyaap-
CTBEHHBI yHUBepcUTeT, bupckuil punman; aBT.- cocT. A.C. Hurnunnena; @.P. Xy3una; A.A. Pycu-
HoB; O.A. IllenenbkeBnu. — bupck: b® baml'y, 2015. — DnekrpoH. Bepcus mney. myoJnKanuu. —
JlocTynn K TEKCTy 3JIEKTPOHHOI'O M3/JaHUS BO3MOXKEH depe3 DJIEeKTPOHHO-OMOIMOTEUHYIO CHCTEMY
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https://elib.bashedu.ru/dl/local/Kukovinec_Primenenie%20opticheskih%20metodov_up_2014.pdf
https://elib.bashedu.ru/dl/read/DolomatovIssElektrHaraktMolekNanoch.pdf
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«Dnextponnas oubamoreka baml'V»: <URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij
kurs lekcij po fizike_up_2015.pdf>.

11. Kparkuii kypc nekmuit mo ¢pusuke [DNeKTpOHHBIN pecypc]: yued. mocobue / bamkupckuii rocymaap-
CTBEHHBIN yHUBepcuTeT, bupckuit punman; aBt.- coct. A.C. Uurnunuesa; @.P. Xy3una; A.A. Pycu-
HoB; O.A. lllenenpkeBud. — bupck: b® baml'V, 2015. — DnektpoH. Bepcus med. myoJuKanud. —
JIOCTyn K TEKCTYy 3JIEKTPOHHOTO H3/JaHUS BO3MOXEH uepe3 DJIEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY
«Dnexrponnas 6ubamoreka baml'V»: <URL:https://elib.bashedu.ru/dl/read/Chiglinceva i dr_Kratkij
kurs lekcij po fizike_up_2015.pdf>.

12. Canmuxos, P.b. AtomHas ¢usuka [DnekTpoHHBIN pecypc]: yued. mocodue / P.b. Canuxos; bamikup-
CKHUIl TOCYapCTBEHHBIN nefarorndeckuii yausepcutetr. — Y da: BI'TIY, 2007. — DnexTpoH. Bepcust
ney. nyonukanuu. — JlOCTynm K TEKCTY 3JIGKTPOHHOTO H3JIaHUS BO3MOXKEH dYepe3 DJIEKTPOHHO-
OMOTMOTEYHYIO CUCTEMY «INeKTpOHHAs Oouboreka bamlV»:
<URL:https://elib.bashedu.ru/dl/read/Salihov. ANATOMIYA FIZIK_Uch.pos_2007.pdf>.

5.2. Ilepeyens pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKAIIMOHHOM ceTH «MHTepHET» U Mpo-
rPaMMHOI0 o0ecneyeHusi, HeOOXOAUMBbIX [IJIsl 0CBOEHH Sl THCIUIIIMHBI, BKJIKOYast MPodeccHoHAb-
Hble 02361 JaHHBIX U HH(POPMANIMOHHBIE CIPABOYHbIE CHCTEMBI

1. DnekrponHas oudmmoreunas cucrema «29b baml'Yy - https://elib.bashedu.ru/

2. DnekTpoHHas OubnuMoTeyHas cuUCTeMa «YHHBEpCUTETCKass OuOIMOTEKa  OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs cHCcTeMa u3aTeascTBa «Jlauby - hitps://e.lanbook.com/

4. DnexkTpoHHbI Katanor bubmuoreku baml'y - http://www.bashlib.ru/catalogi/

5. VumBepcanpHast ba3sl mannpix EastView (mocTym K 3J€KTPOHHBIM HAy4YHBIM JKypHaJIam) -
https://dlib.eastview.com/browse

6. Hayunast snextponHast Oubimoreka - elibrary.ru (IocTym K 3JI€KTPOHHBIM HAayYHBIM JKypHaJlam) -
https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. forosop Ne 104 ot 17.06.2013 r.
JlunieH3uun OGeccpouHbIe

8. Microsoft Office Standard 2013 Russian. loroop Ne 114 ot 12.11.2014 r. JIunensun 6eccpovnbie

9. Kaspersky Endpoint Security mis O6usneca - Cranmaptabiif. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok nerictBust nuiien3uu a0 25.09.2019

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

11. Cuctema nentpanuzoBanHoro tectupoBanus baml'yY (Moodle). YHuBepcanbHast o01iecTBeHHAS
muuen3us GNU.
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6.MaTtepuajbHO-TeXHHYeCKasi 0a3a, He0OX0AUMAas /ISl OCYLIeCTBJICHHSA 00Pa30BATEJBbHOI0 NPoLecca Mo AUCHHIINHE

HaumenoBanmne
CHelHAJLHBIX IOMe-
IIeHUH ¥ mMoMeleHu
JIJISI CAMOCTOSITEIbHOM

padoThI

OcCHALLIEHHOCTD CIIeHAJBLHBIX TOMeEIeHu i
U MOMeNIeHN i 1JI51 CAMOCTOATEIbHON PadoThl

IlepedyeHb JTMLIEH3UOHHOTO
NMPOrpamMMHOIo odecrevyeHus.
PexBU3MTHI NOATBEPKIAIO-
1Iero IOKyMeHTa

1. yueOHasi ayauropus
I NpoBeleHHUs] 3aHSATHI
JIEKIMOHHOTO THNA: ayJu-
Topusi Ne 405 (xopmyc XuUMHU-
4yeckoro (akynpreTa), aymu-
Ttopust Ne311 (xopmyc Xumu-
4yeckoro (akynpreTa), aymu-
topust Ne 310 (xopmyc XxuMu-
4ecKoro (axyibpTeTa), ayau-
topust Ne 305 (xopmyc XuMu-
YeCKOTO (paKyIbTeTa).

2. yueOHbBIE ayIHTOPHH
s TpPOBedeHHUs] 3aHSATHI
CeMUHAPCKOr0 THNA: ay]H-
topusi Ne 004 (xopmyc XuMHu-
4ecKoro (QakyybTeTa), ayau-
topust Ne 005 (xopmyc XuMHu-
4eCKOTO (hpaKyIbTeTa).

3. yuyeOHasi ayauTOpUs
IS TeKYIIero KOHTPOJIS M
NMPOMEKYTOYHON  aTTecra-
uuu: ayauropus Ne 405
(xopryc  xumu4eckoro da-
KynpTeTa), ayauropus Ne31l
(xopmyc xuMm4YecKoro ¢a-
KynpTeTa), ayauropust Ne 310
(xopmyc xuMm4YecKoro ¢a-
KynpTeTa), ayauropus Ne 305
(xopmyc xuMm4Yeckoro ¢a-
KynbTeTa), aynuropust Ne 001
(xopryc  xuMuyeckoro da-

Aynuropus Ne 405
YueOHass wmebenp, ydeOHO-HAIJSIIHBIE IIOCOOWS, JOCKa, MyIbTHEMenua-mpoekrop Mitsubishi
XD3200U, skpan ¢ anekrponpuBogom 300*400cm Spectra Classic
AynurtopusaNe 311
VYuebHass mebenb, yueOHO-HATIISAHBIC TOCOOMS, Mocka, mpoektop Mitsubishi XD 600U, skpan ¢
anekTponpuBoaoM Projecta 183*240cm Matte white
Aynuropus Ne 310
VYuebHast MeOenb, y4eOHO-HArNIAQHbIE I[MOCOOMS, JIO0CKa, MYyJbTUMeAHa-npoekTop Mitsubishi
EW230ST, sxpan Hactennsiit Classic Norma 244%183
Aynuropus Ne 305
YueOHass MeOenb, ydeOHO-HAIJSIMHBIE IOCOOWS, JOCKa, MyJIbTHMeama-TipoekTop Mitsubishi
EW230ST, skpan nacrennsiii Classic Norma 244*183
Aynutopus Ne 004
YueOHas Mebenb, yaeOHO-HATISAHBIE TTOcoOus, qocka, kommyTaTtop HP V1410-24G, mepcoHamns-
ueiid komnboTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mir, mikad HacTeH-
serii TLK6U.
Aynurtopus Ne 005
VYuebHas Mmebesb, yueOHO-HArsAHBIE mOcoOus, nocka, kommeiorep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-
GY, mxad montaxkusiid NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHbId TLKOU.
Aymutopus Ne 001
YueOHas MeOenb, yueOHO-HATISIIHBIC TIOCOOMS, JOCKa
Aynutopus Ne 002
VY4ebHast MeOenb, yaeOHO-HATISIIHBIC TIOCOOUS, JOCKa
Aynurtopus Ne 006
Yuebnas mebelb, yaeOHO-HArSIHbIE TOCOOUs, TOCKa
Aynurtopus Ne 007
Yuebnas mebelb, yaeOHO-HArSIHbIE TOCOOUs, TOCKa
Aynuropus Ne 008
Yyebnas mebelb, yaeOHO-HArSIHbIE TOCOOUs, TOCKa
Yuraabublii 3aa Ne 1
Hayunsliii n yueOHbIH dona, HayuHas nepuoauka, ITK (MonoGuok) - 3 mr, Wi-Fi noctyn s mMo-

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlorosop
Ne 104 or 17.06.2013 r. Jluueusuu Oec-
CpOYHbIE

2. Microsoft Office Standard 2013
Russian. [Torosop Ne 114 ot 12.11.2014 .
JIuuensumn GeccpouHble

3. Kaspersky Endpoint Security s
omueca - Crammaptaeiii. [oroBop
Ne31806820398 ot 17.09.2018 1. Cpok
nencTBUs auieH3uu 1o 25.09.2019

4. CucreMa LEHTPaJIU30BAaHHOIO Te-
ctupoBanus bamlyY (Moodle). YVausep-
cayipHas ooOmecTsenHas aurensns GNU
5. Linux OpenSUSE 12.3 (x84_64) GNU
General Public License
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KynbTeTa), ayauropust Ne 002
(xopryc  xumuveckoro a-
KynbeTeTa), ayauropus Ne 006
(xopmyc  xumuveckoro da-
KynbeTeTa), ayauropus Ne 007
(xopmyc XuMmIHYecKoro ¢a-
KynbTeTa), ayauropus Ne 008
(xopmyc xXuMmI4YecKoro ¢a-
KyneTeTa), ayauropus Ne 004
(xopmyc xXuMmIYecKoro ¢a-
KynbpTeTa), ayauropus Ne 005
(xopmyc  xumuveckoro da-
KyJIbTETA).

4. mnoMewmeHus JJs
CaMOCTOAITeIbHON  pado-
ThI: YUTaNbHBIA 3am Ne 1
(TMaBHBIA KOPITYC), YATAIB-
HBIA 3a1 Ne2 (xopmyc ¢wus-
Mara), YUTaabHBIA 3a1 Ne 5
(TyMaHUTapHBII  KOpITyC),
guTadbHEI 3a1 No 6 (Kop-
MyC MHCTHTYTa IIpaBa), 4YH-
TanbHeIA 3a1 Ne 7 (TymMaHH-
TapHBIA KOpIyc), 1abopaTto-
pust Ne 418 (xopmyc XUMH-
4eCKOro (axkysbpTeTa)

5. nomemeHue AJd
XpaHeHUs] M NPOPUIAKTH-
4eCKOro 00CJIyKUBAHMSA
yuyeOHOro  000pyI0OBaHUS:
nabopatopust Ne 416 (xopmyc
XUMHYECKOTO (paKysIbTeTa).

OWJIBHBIX YCTPOICTB, HeorpannyeHHbIN goctyn K OBC u B/I; koauyecTBO mocaqouHbIX MecT — 76.
YuranbHoliii 3an Ne2
HayuHblli 1 y4ebHbIii oHZA, Hay4YHas nepuoaumKa, MK (MoOHOB0K), NOAKNIOYEHHDBIX K ceTU UHTepHeT, —
8 wT., Wi-Fi mocTyn gns MmobunbHbIX YCTPOMCTB, HEOrpaHUYeHHbI aoctyn K 96C n B[, KonnyecTBo no-
cago4dHbIX mecT — 50.
YuranbHblii 321 Ne 5
Hayunsrit u yuebnslii ¢hoHn, HaygHas nepuoanka, I[1K (MoHOOMOK) - 3 1T, HEOTPaHUIEHHBIN [10-
cryn k ObC u B/I; konmn4ecTBO MOCago9HBIX MecT — 27.
YuraabHbli 3270 Ne 6
Hayunslit n yueOubiii GpoHn, HayyHas nepuonuka, [1IK (MoHOOJI0K) - 6 1IT, HEOrpaHUYEHHBIN J10-
ctyn k ObC u B/l; konnuectBo nocanoynsix mect — 30.
YuraabHbli 321 Ne 7
Hayunslit n yueOublii Gpona, HayyHas nepuonuka, [1IK (MoHOOJI0K) - 5 1T, HEOrpaHUYEHHBIN J10-
ctyn k ObC u B/l; konuuecTBo nocanoyHbix Mect — 18.
Jladopatopus Ne 418
YuebHas mebenb, pakcummnbHeIM ammapaT Panasonic KX-FL423RUB — 2 mir., sH-metp pH-
I150MU (c roc. moBepkoii), aBroTpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p
T.207/2-15, Bece "Ohaus" PA64C (65r, 0,1mr) c¢ moBepkoit, Becer VIC-1500d1 (1500r. 100MI,
BHemrH.kammOpoBka) ACCULAB, nonomep U-160MU ¢ moBepkoii, KOMITICKC BOJIbTaMIIEPOMETpHYC-
ckuit CTA, xkommeiotep B komiuiekte DEPO  Neos 4601\FO/monutop 20" Samsung
BX2035/knaB./Mbib, komnblotep nepcoHanbHbiid Nel T1.210-14/3, marHuTHas memianka 0e3 Harpesa
Tolopino — 2T, MarHUTHAsE MeNIanka ¢ HarpeBoM U HaHokepamuy.moBepx hG-MAG HS, metp-pH pH-
150MHU (¢ roc.noBepkoit), wMommtop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250K/I/M.1 400:1,4:3 D-Sub), nepcoHansHbIii KOMIBIOTEp B cocTaBe ¢/010k/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monutop XK"20"Bencl.kmaBuar ypatmsims, npuatep Canon i-
SENSYS MF3010, pH-metp pH-150MU c roc.moBepkoii, cucremustii 6ok [1K (775), mkad cymmmms-
weiii LOIP LF-25/350-GS1, (310X 310x310 MM 6/BeHTHIISTOpA.HEPK.CTAllb HU(DPOBON KOHTpOJIEP),
KOJIMYECTBO MMocagovyHbIX MecT — 10.
Jladopatopus Ne 416
AToMHO-abcopOIIMOHHEIA criekTpodoTomerp Monenb AA-7000, dupmer "llumamsy", SAmonwms,
6amron ¢ remuem mapku A — 2 mr, BeHTmarop BEHTC 100 BKMiy*1/, ra3oBsrit xpomaTo-macc-
criektpometp mMoaens GCMS-QP 2010PIUS, koMmbroTep B cocTaBe: CUCTEMHBIH OJOK, MOHUTOP, KJjia-
Buarypa, Mbiib, KoHauironep QUATTROCUMA QV/QN-F12WA, noytoyk Fujitsu LifebooK F530
Intel Core i3-330M/4Gh/500Gb/ DVD-RW/BT/15.6"/Wi n7HB+0ffice, mepconansHbiii KOMIBIOTED B
kommiekte HP AiO 20"CQ 100 eu (MoHOOI0K), asekTporutuTka Irit IR-8200,1500BT auametp xoudop-
ku 185mm.

18



[Tpunoxenue Ne 1

MHWHOBPHAYKH POCCHHN
OI'bOY BO «bAIIKNPCKNUN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
nucuuriuael CTpoeHue BelecTBa Ha 5-6 ceMecTp
ouHas Gopma 00ydeHUs

Buj paGoTs O0nem aucuu-
IJIMHBI
O6mmas tpynoeMmkocth qucuumuivabl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOTy € MPENo/IaBaTesIeM: 118,7
JIEKINH 68
MPAKTUYCCKUX/ CEMUHAPCKUX -
71a00PATOPHBIX 50
Apyrux (TpyImroBasi, WHIUBUAyaIbHAs KOHCYJIBTAIMS U WHBIC BHIIBI
y4eOHOU NEATSIBHOCTH, MPEAyCMaTPUBAIOIIHE PabOTy OOYJarOIIMXCs C
npenoaasareneM) (OKP) 0,7
Y4eOHBIX 9YaCOB HA CAMOCTOSATEIbHYIO0 paboTy obyuaromuxcs (CP) 25,3
Y4eOHbIX 9acoB Ha MOJITOTOBKY K JK3ame-
Hy/3adery/muddepenumpoBannomy 3auety (Kontpoin) -

®dopma(bl) KOHTPOJIS:
3aueT BO 2 cemecTpe
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No Tema u coneprxanue ®opma U3ydeHHs] MaTEPHAIIOB: JICKIINH, OcHoOBHas 3amaHus o caMo- dopma TeKyIero KOHTPOJIs
n/m MIPAaKTHYECKHE 3aHATHSA, CEMHHAPCKHUE 3aHs- | JONOJHHUTENb- | CTOSTENBHOHN pabo- yCIIeBaeMOCTH (KOJIJIOKBUYMBI,
THsI, Ta0OpaTOPHBIE PAOOTHI, CAMOCTOATENb- | Hasl IUTEpaTy- TE CTYACHTOB KOHTPOJIbHBIE PAOOTHI, KOMIIBIO-
Has paboTa U TPYJOEMKOCTB (B Hacax) pa, peKOMeH- TEPHBIE TECTHI U T.II.)
Jyemas CTy-
JIK [MIP/CEM JIP CPC neHram (HoMe-
pa U3 cruckKa)
1 2 3 4 5 6 7 8 9
1 | Beenenue. [1-3] CamocrosiTeibHOe nabopatopHbie paboThI;
Kiaccuyeckast 1 KBaHTOBO-MEXaHHYECKasl TEOPHU U3y4EeHUE PEKO- IpYIIOBBIC U UHUBUAYaJIbHbIE
CTPOCHHST MOJICKYJL. MEHyeMOil OCHOB- TBOPYECKHE 3a/IaHHUs;
HOH U JIOTIOJTHH- pedepartsr;
4 2 TENbHOM MUTepaTy- JIOKJIa/Ibl;
6 - PBI, BEIITOJIHEHHE KOHTpOJIbHbIE PabOTBI;
J1a0opaToOpHOH pa- KOJUTOKBHYM;
60TBbI, TOATOTOBKA KOMIUIEKT pa3HOYPOBHEBBIX 3a-
K TECTHPOBAHHIO, Jad;
3a4ery KPYTJIBIH CTOIT;
TeCT
2 | Kinaccuueckasi MojieJib MOJIEKYJIbI [1-3, 7] CamocrosTenpHOe
U3y4EeHUE PEKO-
1.1 OcHoBHBIEC TOHATHS. MEHAYEMOU OCHOB-
1.2 KoopauHaTsl aTOMOB (SI1€P) MOJIEKYIBI. HOM U JIOTIOJIHU-
P (snep) Y . nab0opaTOpHBIC PAOOTHL;
1.3 PaBHOBecHast reoMeTpUuecKas KOHPUrypauus TENILHOM JuTepary-
IpYIIOBBIE U MHUBUAYaJIbHbIC
MOJICKYJIBL. 6 4 PHI, BBIIOJTHEHUE
. TBOPYECKHE 3aJIaHHUs;
1.4 MexsbsaaepHble pacCTOSIHUSA, BaJICHTHBIE YTJIBL, n1abopaToOpHOIL pa- edheparr:
YIJIbI BHYTPEHHETO BpalleHUs!. 60TBbI, TOATOTOBKA pzloxnI; J:[BI',
1.5 OTTankuBaHue JIEKTPOHHBIX Map K TECTUPOBAHUIO, ’
- KOHTDOJIbHbIE PaOOTBI;
1.5.2 MoekyIisI ¢ p-CBSI3sSMHU. 12 3a4eTy
. KOJUIOKBHYM;
1.6 3aKOHOMEpPHOCTH B TEOMETPHUYCCKON KOHDHUTY-
KOMIUIEKT pa3HOYPOBHEBBIX 3a-
panuy MOJIEKyII. T
1.6.1 3aKOHOMEPHOCTH B PABHOBECHBIX 3HAUEHMSX .’
. KPYTJIbIi CTOII;
JUINH CBSI3EH.
TecT
1.6.2 3aKOHOMEPHOCTH B BAaJICHTHBIX yIJax.
1.6.3 3aKOHOMEPHOCTH B YIilax BHYTPEHHETO Bpallie-
HUSI, KOH(POPMEPBL.
1.6.4 BayTpenHee BpamieHue B 1,2-IuxJIopITaHe.
3 | Tema 2. CuMMeTpHsi MOJIEKYI. nmabopaTopHBIE PabOTHI;
IPYIIOBBIE U UH/UBUAYaJIbHbIC
TBOPUYECKHE 3a/IaHHUS;
10 pedeparsr;
12 4 JIOKJIafbl,
- [1, 7-8] KOHTpOJIbHbIE PaOOTBI;
KOJUIOKBHYM;
KOMIUIEKT Pa3HOYPOBHEBBIX 3a-
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Aad;
KpPYIJIBIA CTOT,

TeCT
Tema 3. DJleKTpUYeCKHe CBOWCTBA MOJIEKY.I. [1-3,9-12] CamocTosTennbHOE
3.1 JIunonpHBIE MOMEHTHI MOJICKYJL. U3ydIECHUE PEKO-
A N 4 YHCHHE nmabopaTopHbIe paboTHI;
3.1.1 DmexTpu4ecKuil TUTOIHHBII MOMEHT B KJIACCH- MEH/IyeMO# OCHOB-
o . TPYIIOBBIE ¥ MHAWBUAYaIbHbIE
YECKOH TEOpHH. HOH U IOTIOJTHH-
. TBOPYECKHE 3a/[aHHUS;
3.1.2 TlonspHbIEe U HEMOAPHBIE MOJIEKYIBI. JIUMOnb- TEJILHOH JHuTepary- ebepath:
HBIIl MOMEHT ¥ CHMMETPHS MOJICKYJL. PBI, BEIITOJIHEHHE p;[oxnr;am"
3.1.3 JIunonbHbIH MOMEHT U U30MEpUS MOJIEKYIL. J1abopaTopHOH pa- ’
KOHTpOJIbHbIE PabOTBI;
3.2 Tlonsapu3yeMOCTh MOJICKYJIBL. 6 4 0OTBI, MOATOTOBKA KOITOKBHYM:
3.3 CBsI3b 2IEKTPUUECKUX CBOMCTB MOJIEKYI C 3JIEK- K TECTUPOBAHHIO, IM
. KOMIIIEKT pa3HOYPOBHEBBIX 3a-
TPUUYECKUMH CBOMCTBAMHU BEIIECTBA. 10 3aueTy A
3.3.1 Tlonmspu3anus TUAIEKTPUKOB. S
KPYTJIBIH CTOIT;
3.3.2 lonspuzanus AUINEKTPUKA B IEPEMEHHOM rect
ToJe.
3.3.3 MonpHas pedpaxisi.
Tema 4. DjIeKTPOHHO-KO0JIe0aTebHO- CamocrosTensHOe nmabopaTopHEIE PabOTHL;
BpalaTeJbHble COCTOSTHUS MOJIEKY.I. N3ydeHUE PEKO- TpYINOBBIC ¥ MHAUBUAYaIbHbIE
4.1 DHepreTHyecKne COCTOSHHS ABYXaTOMHON MoJle- MEHIYeMOH oc- TBOPUYECKHE 3a/laHHUS;
KYJIBL. HOBHOM U 10TOJ- pedeparsr;
4.2 CraTUCTHUYECKOE paclpeeeHle MOJIEKYII 10 HUTEJILHOM NTnuTe- JTOKJIa]IbI;
SHEPreTHUECKUM COCTOSTHUAM paTypbl, BBINOJI- KOHTPOJIbHBIE PaOOTBHI;
4.3 CriexTpajibHbIe 00JIaCTH. HeHue Jabopa- KOJUIOKBHYM;
4.4 BpammarenpHble COCTOSHHS MOJICKYJI. TOPHOM paboTHI, KOMIIJIEKT pa3HOYPOBHEBBIX 3a-
4.4.1 [IsyxaToMHas MOJIEKYJa KaK )KECTKHH poTaTop. [1-6] MOATOTOBKA K Te- Jay;
4.4.2 HexecTkuil porarop. CTUPOBAHUIO, KOH- KpYTJIBIHA CTOJT;
4.5 KonebaTenpHBIC COCTOSHHS. TPOJIBHOM padoTe, TECT
4.5.1 TapMOHMYECKUNA OCLUIUISTOP. 3a4ery
. 30
4.5.2 AHrapMOHHYECKHH OCITHILISATOP. 22 11,3
4.5.4. BzanmopelicTBre BpalllcHUH 1 KOJIeOaHUH.
4.5.3 KonebaTenpHO — BpalaTeIbHbIE IEPEXOIbl B
JIByXaTOMHOM MOJIEKYyJI€.
4.6 CnexTpocKonus KOMOWHAITMOHHOTO PacCesHusl.
4.6.1 Kanrossrit nogxon x KP.
4.6.2 BpamiarenbHble CIEKTPHl KOMOMHAIIMOHHOTO
paccesHus TUHEHHBIX MOJICKYJL.
4.6.3. Konebarenbubie criekTpsl KP.
4.7 DnexTpoHHbIE CHEKTPBI ABYXaTOMHBIX MOJIEKYIIL.
4.7.1 VIHTeHCUBHOCTD 3JI€KTPOHHO-KOJIe0aTEIbHBIX
cnektpos: npuHunn Ppanka-Kongona.
Bcero uacos: 68 50 25.3
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PeliTHHT — II1IaH AUCHHUILIMHBI

b1.0.26 Ctpoenue BemecTa
HanpasieHue/cnenuanbHocTh 04.03.01. Xumus
Kypc 3, ceMecTpsl 5-6

[Tpunoxenue Ne 2

bamnn 3a Yucno
Bunsr yueOHON AEATENEHOCTH CTYICHTOB KOHKpETHOE 3a/laHuil 3a Banist
3a/1aHme cemMecTp
MuHumanbsbiii | MakcumanbHbII
Mopyns 1
Tekyuwuii KOHTPOJIb
1. TloaroroBka Ipe3eHTALMH IO TEME pasjeiia
Y BBICTYIUICHHE C HEW Ha IpakTUKyMe / y4a- 50 1 0 5,00
CTHE B pabOTe KPYTrJoro croyia
2. BrmomHenune 1abopaTOpHBIX padoT 5,00 2 0 10,00
Py0e:xkHbIH KOHTPOJIb
1. KomtokBuyMm Ne 1 (110 mpakTHke) 10,00 1 0 5,00
Mopyns 2
Texkymui KOHTPOJIb
1. Pelenue TUIIOBBIX 3a7a4 1,00 0 5,00
2. BrpimonHeHue nadbopaTopHBIX padboT 5,00 0 20,00
3. BeicTyIuieHue ¢ OKIa0M 5,00 0 5,00
4. 555;1:'114(;3516 ¥ MHIUBUIYalbHBIC TBOPUYCCKHE 5,00 1 0 5,00
Py0e:kHblii KOHTPOJIb
1. KomiokBruyM 1Mo BCEM TeMaM TUCIUTUTAHBI 10,00 1 0 10,00
2. Tecr 30 1 30,00
IocemaemocTns
1. ITocemenne JIEKIMOHHBIX 3aHATHIA -6,00
2. [ocerenue MpakKTUIECKUX (CEMIUHAPCKUX, Ta00PATOPHBIX ) 3aHATHHA 0 -10,00
HoompureabHbie 6abI
VYyactue B onmuMnragax 1,00 0 1,00
VYyactue B KOHPEpEHITHIX 2,00 0 2,00
[Ty6nuKkaius Te3ucoB 3,00 0 3,00
[Ty6nukanus crateit 4,00 0 4,00
Hroro 10
HUToOrosnlii KOHTPOJIb
3ayer 60 100
[TucepMeHHas KOHTpOJIBHAS padoTa (TI0 MPaKTH- He 3aure-
xe) Ho 3a4TEHO
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