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1. lleau ocBoeHUs TUCUUIINHBI

Heasimu pucuuiinHbl «KBaHTOBas MEXaHMKA M KBAHTOBAsI XUMHUSD) SIBJISIIOTCS

e (dopMHUpOBaHKE MPEICTABICHUN O COBPEMEHHON TEOPETUUECKOU XUMUH;

e puoOpeTeHre 3HAHUN, YMEHUI U HaBBIKOB ISl HCCIIEJOBAHUSI CBOMCTB MOJIEKYJISIPHBIX CUCTEM U
penieHust TEOPETUYECKUX 3a/1a4 XUMUHU.
3agayamu AucnuIUIMHbI «KBaHTOBas MEXaHMKA U KBAHTOBAs XUMHUS» ABJISIOTCH:

- PACKpBITh ITOHATUIHBIN annapaTr KBAaHTOBOM XMUMUH;

- cpopMupOBaTh NPEACTABICHN 00 OCHOBAX TEOPUH CTPOEHUSI aTOMOB M MOJIEKYJI, O CXEMax peIIeHUs
ypaBHeHus llpenuHrepa s aToMOB ¥ MOJIEKYT;

- copMHUpOBaTH HauaJIbHbIE HABBIKU MPAKTUYECKOTO HCIOIb30BaHHs KOMITbIOTEPHBIX IPOTpaMM st
peuieHus 3a1a4 TEOPETUYECKON XUMUU;

- copMUpOBaTH HauaJIbHbIE HABBIKU MPAKTUYECKOTO MCIIOIb30BaHUsI KBAHTOBO-XUMUYECKUX MTPOrPaMM
JUISl OTIMCAHMS CBOMCTB aTOMOB M MOJIEKYI.

-cpopMUPOBATh YMEHHUS aHATU3UPOBAThH PE3YIbTATHl KOMIIBIOTEPHOTO IKCIEPUMEHTA.

2. Mecto qucuMiuinHbl B cTpykrype OIl

JucuuminHa siBiseTcss 00s3aTeNbHOM JUCUUIUIMHON; OTHOCUTCS K dYacTh, (opmMupyemoit
y4acTHUKaMM 00pa30BaTeIbHbIX OTHOLIEHUMN

VYcnemHoe OCBOGHME JaHHON IUCHMIUIMHBL OyAeT CrocoOCTBOBATh TOTOBHOCTH CTYIEHTOB K
OCBOEHHMIO JHCHMIUIMH: «MeToapl aHalin3a M KOHTPOJISI HAHOCTPYKTYPHUPOBAHHBIX  MAaTepUaJOBY,
«KoMmnbroTepHoe MojenupoBaHue HaHocucTeM», «OpraHuyeckue IUIEHKM W MOHOcion», «®Dusuka
KUJKUX KPUCTAJUIOBY, MPOXOXKIACHUIO NpakTHKu «HaydHo-uccnenoBaTenbckas paboTa», BHIIOJIHEHUIO
BKP.

CryneHT, NpUCTyNaui K U3y4eHUIO0 TUCIUIUINHBI, TOJDKEH 00J1aaTh 3HAaHUSIMHU, YMEHUSIMH,
HaBBIKaMH, IIOJIyYEHHBIMH paHee B X0J1€ U3Y4eHUS JUCHUIUINH: «MareMatnkay, «Pu3nkay, « XuMHs».
Jlj1 OCBOEHMSI TaHHOW JUCUMILIMHBI 00 Yy4arOUIUIICs T0JKEH:
3HATh:

- OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYUHbIX AUCHUILIMH: MaTeMaTUKH (aaredpa, reoMeTpus,
MaTeMaTUYECKUI aHaIu3, BhICIIAs MaTeMaTuka), GU3KUKH (KJIacCH4ecKasi U BOJHOBAsI MEXaHUKA,
aToMHas (pusuka), o01el XUMHUH.

yMeThb:

- paboTaTh C KOMIIBIOTEPOM Ha YPOBHE MOJIb30BATENS;

- pemarbs MaTeMaTHYECKHE 3aa4H;

- IPUMEHSATH OCHOBHBIE 3aKOHbI XUMUU IIPU 0OCYKJIEHUU TOJYyYEHHBIX PE3YJIbTAaTOB.

HNmeTtn: mpakTuyeckuii onbIT/FIMeTh HaBBIKH:

- IEpBUYHbBIC HABBIKU PELICHHS] MATEMAaTHYECKUX M MPUKIIAJAHBIX 3a/1a4.

JIMCUMIUTMHBl U TPAKTHKH, A7 KOTOPBIX OCBOCHHME JTaHHOW JUCIMIUIMHBI HEOOXOIUMO Kak
MIPEALIECTBYIOIIEE:

«Metoapl aHanM3a M KOHTPOJSA HAHOCTPYKTYPHUPOBAHHBIX  MaTepuaioB», «KommbrorepHoe
MOJETUPOBAHNE HAHOCUCTEM», «OpraHuyecKue MICHKH U MOHOCIION», «DU3uKa KUIAKUX KPUCTAIIIOBY,
npaktuka «Hay4uno-uccienoBarensckas padbotay, BeimosHeHne BKP.

3. Ilnanupyemblie pe3yJibTaThl 00YYEeHHUs M0 AUCHMILINHE

3.1. Komnerenuun, poOpMHPOBAHUIO KOTOPBIX CNIOCOOCTBYET TMCHMILINHA

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS CleAyrolue KoMIneTeHIuu B cootBeTcTBrM ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKH:

a) YK-1. CnocoOeH ocylecTBiIsATh HOUCK, KPUTHYECKHI aHalu3 M CHUHTE3 HHpopmauuu,
IIPUMEHATh CUCTEMHBIN ITOAXO/ ISl PEIICHUS TIOCTABJICHHBIX 3a7a4
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B) IIK-1. CnocobGen  ocymecTBisaTh Mpo(ecCHOHATBHYIO NEATEIBHOCTh C YYETOM 3HAHHUM
TCOPETUYCCKUX U MPHUKITAAHBIX OCHOB MAaTCPHAJIOBCACHU A, MUKPOMCXAaHUKH U COIIpOMara

3.2. [lepeyeHb IIAHUPYEMBIX Pe3yJbTATOB O0OY4YeHHMsI MO JMCHUILIMHE, COOTHECEHHBIX ¢
HHAUKATOPAMH NOCTUKeHUs GopMHUPYyeMbIX KOMIIETEeH Uil
B pe3ynbpTaTe 0CBOEHUS TUCIUTIIIMHBI 00YJarOITUNICS TOJDKEH:
3HaTh: - OCHOBBI KBAHTOBOM MEXaHUKU M KBaHTOBOM Xumun YK-1,
- OCHOBHBI€ KOHIICTIIIUU U CIIOCOOBI KBAaHTOBO-XUMHUYEeCKUX pacueToB [1K-1.
YmMmerb: - paboTaTh C KOMIIBIOTEPOM Ha YPOBHE IOJIH30BATEISl W MPUMEHATH 3aKOHBI KBaHTOBOWU
MEXaHUKH JIJIl ONIUCAHUS JIEKTPOHHBIX CBOMCTB aTroMOB U MoJiekyn YK-1, I1K-1,
- BBINOJHATh KBAHTOBO-XMMHUYECKUE PACUETHI SJIEKTPOHHOTO CTPOCHHSI MPOCTHIX MOJIEKYJ C
IMOMOIIBKO COBPEMEHHBIX MTPOTPAMM M BBITIOJHATH aHAJIU3 PE3YIbTATOB PACUETOB, BKIHOYAKOIINI
paccmoTpenue quarpaMm MO, sHeprur MOHU3ALUK MOJICKYITBI, 3apsI0B HA aTOMax, AUIOJIBHBIX
momeHToB I1IK-1;
- TNPUMEHSITh OCHOBHBIE 3aKOHBl XMMHUHU TIPU OOCYXICHUU IOJYYCHHBIX MaTEMaTHYECKUX
pacyeToB U Pe3yJbTaTOB KOMIIbIOTEpHOTO MoJienupoBanus YK-1, ITK-1.
HNmets npakTuyeckuii onbiT/MIMeTh HABBIKM:
- HUCIOJIb30BaHUsI OCHOBHBIX 3aKOHOB KBAHTOBOW MEXaHMKU W KBAHTOBOUW XMMHH IPHU PEIICHUHN
npodeccroHaIbHBIX 33Ja4 U 00CYKIeHUH NoJydeHHbIX pe3ynbratoB YK-1, ITK-1.,
- HaBBIKAMHU pPaAOOTHI C TPOrpaMMOM Il KBAHTOBO-XMMHUUYECKHX PACYETOB U HABBIKAMH
BBITIOJTHEHUST aHAJIM3a pPe3ylIbTaTOB pacueTa I10 BBIXOJHOMY (ailly, a TakkKe HaBbIKaMHU

CPABHUTEIBHOTO aHAJIM3a JJIEKTPOHHBIX U TEOMETPUYECKUX XapakTepucTUK MoJekyn YK-1, TIK-
I.

4. O0beM M coep:kaHMe U CHUTITHHBI

O6beM JUCUMILIMHBI COCTABIIAET 3 3aueTHBIX enquHuIbl (108 akageMuueckux 4acos).

4.1. Copepxanne AUCHMIUVIMHBI 10 pas3geqaMm (TeMaM), COOTHeCEHHOe ¢ BHIAMH U
TPYAOEMKOCTBHIO 3aHSATHI JeKIMOHHO-CeMHMHAPCKOI0 THIIA

OO6beM MHOW KOHTAKTHOW pabOThl U CaMOCTOSTENIbHOM pabOThl 0Oy4aromierocs 1o JUCHUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTeIbHOM MPOTPAMMBI.

Ne Bunbl 3aHsaTHI, X @OpMBI TEKYILIETO
/ Paznenbr (Tembr) 00beM (B ak.dacax, 1mo KOHTPOJISI YCIIEBAEMOCTH
i JUCITUTUTUHBI a, OYHOM/3a09HOM (o ouHo/3a04HOM Popme
§ dhopme oOyueHus) 00y4eHHS)
5 3ansatusa | 3aHATHS
© JIEKIMOH | CEeMUHap- @DopMBbI TPOMEKYTOUHON
-HOTO CKOTO arrecranuu
THIIA THIIA
1. | OnucaHue COCTOSIHMSI CUCTEMBI B | 6 6 4 OT4eTsl MO NPAKTUYECKUM
KBaHTOBOM MEXaHUKe. paboram (2).
Boopo1ono100HbIe aTOMBI.
2. | MHOro»meKTpoHHbIE aTOMBL. | 6 6 6 OT4eTsl MO NPAKTUYECKUM
[TpubmmxkeHHbIe METO/IbI paboram (2).
pelieHus KBaHTOBO
MEXaHUYECKUX 3a]ay.
3 Teopust ~ XMMHYECKOM  CBS3H. 6 4 4 OT4eTsl MO NPAKTUYECKUM
OnHOATeKTpoHHAs MoseKkyna Hy'. paboram (2).
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Meton MO-JIKAO.

4 | MHOTOSJIEKTPOHHBIE ~ MOJIEKYJIBI. 6 6 4 OT4eTsl MO MPAKTUYECKUM
MeTtoipl peleHus: JIEKTPOHHOTO paboram (2).

BOJIHOBOTO ypaBHEHUs  JUId
MHOTORJIEKTPOHHBIX MOJIEKYIL.

5 | 'eomeTpuueckoe cTpoeHue | 6 6 6 OT4eTsl MO TPAKTUYECKUM
MHOTOATOMHBIX MOJIEKYI. paboram (2).
I'eomeTrpuueckue [1apaMeTpBl.

Meronsl OIIpeAeIICHUs
reOMETPUUECKOT0 CTpOCHUS
MOJIEKYII.

6 | Kectkue u HEXeCTKue | 6 4 4 OT4eTsl MO NPaKTUYECKUM
MOJIEKYJIBI. paboram (2).

7 | Ctpoenue (bynnepeHon u| 6 4 4 OT4eTsl MO TPAKTUYECKUM
HaHOTPYOOK. paboram (2).

Omuem no  3auemuomy
3a0aHUI0

NTOI'O: 36 32

4.2. PazBepHyToO€ OnMcaHue COAeP:KAHMS JMCHMILIMHBI IO pa3aejaM (TeMaMm)
1. Booopooonoooouwie amomol.
Omneparop ['amumibroHa. ['paHnyHbIe yCinoBHs U KBaHTOBbIE uncia. [loTeHIManpHas ¥ MOJIHAas SHEPrus
AJIEKTpOHA B aTOME BOJIOPOJAA. YPOBHM B3HEPIMU U CIEKTP BOAOPOJONOA00HOro aroma. Bekrtop
OpOUTAILHOTO MOMEHTA KOJIMYECTBA IBUKEHUs 31ekTpoHa. [Ipoexnun Bekropa MKJI Ha ock BHemIHero
noJist. BonmHoBble GpyHkuuu. Paguanehble u yriossle coctaistonine AO, ux aHainus, rpapuku GyHKIUH.
[Iponukaromue u Henponukawmue AO. CrniuH 31ekTpoHa. [lomHbIe BOJHOBBIE (YHKITUU JIEKTPOHA. 6.
2. MnozosnekmponHbvie amomol.
[TpubnmkeHHbIe METObI PELIEHUS! KBAHTOBO-MEXaHUYECKUX 3a/1a4.
Oneparop KHHETHMYECKOM M NOTEHUUAIbHOM SHEPruil AJs MHOTrO3JIEKTpoHHOro aroma. OmnepaTtop
lamunbrona. Merox Xaptpu. OpHosneKTpoHHOE mpubOImkeHue. I¢PGeKTUBHOE Moje A 1-TOro
anektpoHa B arome. DHeprus AO. OCcToBHbIE U KyJIOHOBCKUE MHTErpaiibl. [loHas sHEprus 31eKTpoHOB
B aTOMe.
MeTtol caMOCOIIacOBaHHOTO TOJS Ha MpUMepe ABYX 3eKTpoHHoro aroMa. [lpunmun Ilaynu u
onpenenutenn Cnerepa. 3amnper [laymu. TpeOGoBanus, mnpeabsBiIsieMble K BOJHOBBIM (DYHKIHSIM
MHOTORJIEKTPOHHBIX CUCTEM.
Meton Xaptpu-®oka. OcToBHbIE, KyJOHOBCKHE U 0OMEHHbIE UHTErpalibl. [loaHast SHEprus AIEeKTPOHOB
B atome, 3Heprus AO B Merone X®. Ilpubmmxennsie ananutuueckue Gynkuuun AO. Paguanbhble u
yrioBble cocTaBistomue AO B MHOTORICKTPOHHBIX aromax. AToMHbIe opOuTtanm Crnerepa-3uHepa.
lNayccoBbl @yHkuuu. ekt 3KpaHUpOBaHUS IEKTPOHOB B MHOI03JeKTpoHHOM aTtoMe. Koncranta
sKkpaHupoBaHus. DddexkTuBHbIA 3apan sapa. [lpaBuna A BbIYMCIEHUS KOHCTAHTBI IKPAHUPOBAHMUSL.
Orenka pasmepoB u 3Hepruit AO B MHOTORJIEKTPOHHBIX aTOMaX.
DNeKTpOHHBIE KOH(PUIypallii MHOTO3JIEKTPOHHBIX aTOMOB.. DJIEKTPOHHBIE YPOBHHU, NOypoBHHU, AO u
cnuH-AO. Ilepuoauueckas cucTtemMa »3JIEMEHTOB W KBaHTOBas MexaHMKa aTtoMoB. lloTeHnuman
MOHM3AIlUH, CPOJICTBO K AJIEKTPOHY, pa3Mepbl aromMoB, BajieHTHble AQO. V3MeHeHHs: CBOWMCTB aTOMOB
BJ10J1b psiioB U nieproaoB I1C.
3. Teopusa xumuueckoit ceasu.
OnnodmexTporHas Monekyna H,'. Ypasuenue Illpeaunrepa mis Monekyst. Pasenenue sMeKTpOHHOTO U
sfepHoTO ABMKeHHit. [Ipuanun Bopua-Onmenreiivepa. ['aMUIbTORMAH IS MOJIEKYIApHOTO HoHA Hj'.
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Meton wmonexynsapubix opoOutaneit. Ilpubnmxenue MO-JIKAO. TpeGoBanus, TpeabsBIsieMbIE K
koMOuHupyembiM AO.

Pacuer sHeprum u BoiHOBOM (ymkimu mona H, . KymoHOBCkuii, 0OMEHHBIH WHTErpanbl, HHTErpan
MEePEeKPbIBaHUsA, UX 3aBHCHUMOCTb OT PACCTOSIHUA MEXKIY sIpaMd. DHEPIMU M BOJIHOBBIE (PYHKIIMH
OCHOBHOTO H IIEPBOTO BO30YyKIeHHOro coctosmms moHa H, . Kmaccupukamms MO BYXaTOMHBEIX
MoJiekyil. CBsi3bIBarolye, pa3poixisroniue u HecssspiBatome MO. Cummerpust MO, 6-, - u 6-MO.
MHOT03/IeKTPOHHbIE MOJEKYJIbl. MeTOAbl pelIeHHs] AJIEKTPOHHOIO BOJHOBOTO YpaBHEHHUS MJid
MHOTORJIEKTPOHHBIX MOJIeKyJa. Meton MonekynspHblx opourtaneil. OpHosnekrpoHHsle crnuH-MO.
MHoroanekTpoHHas BoJHOBast ¢yHkuus. IlomHas sHeprust 37IeKTpOHOB B MoJiekyse. BapuannoHHbIi
npuHiun Putna. YpaBuenus Pyraana. BekoBoe ypaBHeHHe U BeKOBOM omnpenenurenb. CxeMa mnpoiecca
camocoryacoBanus B merozie Xaprpu-Poxka-Pyraana.

4. Koppenauuonnsie ouazpammot 1Jis TOMO- U T€TEPOSJIEPHBIX ABYXaTOMHBIX MoJieKyll. Onpenenenue
CBOMCTB MOJIEKYJI C MoMoIlbio MeToaa MO.

Meton MO 111 MHOTOAJIEKTPOHHBIX TOMOSIIEPHBIX JBYXaTOMHBIX MoJiekyd. Iloctpoenne MO.
[TocnenoBarensrocTh MO mu1st Mosiekyit ot Li, mo Ne,.

I'eteposinepusie aByxatoMuble Mosekynbl. Monekynsl HF, LiH, PF u ap. Juarpammsr MO.
Pacnipenenenne »JIeKTPOHHOM IUIOTHOCTH, 3apsibl Ha aTOMax B MOJIEKYJE, IWIOJbHBIA MOMEHT.
[Tonsippocth XuMuueckoidl cBsi3u. Paznuunble Tunsl auarpamm MO (s-s, s-p, p-p). CBs3p Mexay
koapurmentamu ipu AO Ha MO M Ka4yeCTBEHHBIMU TPEACKA3aHUSIMHU O TOJISIPHOCTH XUMHYECKOU
CBS3U.

5. T'eomempuueckoe cmpoeHue MHO20AMOMHBIX MOeKya. ['eoMeTpudeckue mapamerpbsl. MeToabl
OIpeNENeHUs TeOMETPUYECKOT0 CTPOCHMSI MOJIeKyl. l'eoMerpuyeckne mapaMmerpbl. KoBalleHTHBIE U
BaHJIEpBaalbCOBBI paanychl. OleHKa BEIUYNH JJIMH CBS3EH.

Teopusi OTTanKuMBaHUS HIIEKTPOHHBIX Map BaJCHTHOW OOOJIOUKH JUISI MOJIEKYJd, HMEIOLIUX OAUH
ueHTpaidpHbli atom (mpumepsl Mosiekyn AXoE, AXGE,, AXs, AXiE,, AXs, AX3), s MoJjekyln
OPraHUYeCKUX COCTUHECHUH.

I'ubpunmzanus AO u TOSIIBO

6. Kecmkxue u Hexcecmkue monexkyavl. I[loBepXHOCTb TNOTEHIUAIbHON dHepruu. Ilpumepst
CTPYKTYypHOM HexecTkocTH. lloTeHuumanbHas (QyHKIUS BHYTpPEHHEro BpamieHus MoJiekyiasl CHe.
Bbapwep BHyTpeHHero BpamieHus. [Ipumepsl koHpOpManmii B pa3IMuHbIX MOJIEKYJIAX.

7. T'eomempuueckoe u 31eKMpPOHHOE CmpOeHUe TIOJIUAPOMATHYECKUX coeauHeHui. lIpaBuio
XFOKKeJI.

8. Cmpoenue pynnepenoe u Hanompyoox.

9. Boicokomonexynapusle coeounenusn. llomuvep m moHomep. Peakmus monmmmepusanuu. Peaxius
noyiukoHeHcauuu. CrepeoperyisipHble HEYIOPSII0YHbIE CTPYKTYPBI IIOJIUMEpA.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlexuuu: mpoBoAsTCS B 000PYIOBAHHOM KOMIIBIOTEPOM U IIPOEKTOPOM KJIacce B KJIACCUYECKOM
BapuaHTe U B BUJIE Jiekuuii-ipesenTanuii B Microsoft Office PowerPoint.

[IpakTuueckue 3auATUs: AKMUBHO-0eAMENbHBLI NOOX00 K OOYICHHIO CTYACHTOB 10 TUCIHUILINHE
«KBaHTOBass MexaHMKa M KBAHTOBas  XUMHUS» pPEAIU3YETCS B WHAWBHUIAYAIHHOM BBHITIOJHEHUHU
MPaKTUYECKUX 3aJaHuil, MO TEeMaTUKe COBHAJarolled ¢ MarepuaioM Jekuuid. Bcee mnpaktuueckue
3aJlaHuUs BBIIOJHSAIOTCS ¢ ucnojb3oBaHueM PC. OTueTsl BHIIONHAIOTCS CTY/IEHTaMH KaK B 3JIEKTPOHHOM
BHJIC, TaK M MMCbMEHHOM BHJIC.

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
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[Ipu camoctostensHol padore (CPC) crynmeHTaM mpejyiaraeTcs HCIOIb30BaTh MaTepUAlbl JICKIIHM,
JIUTEPATypy U3 JOCTYIHBIX 3H€KT‘pOHHO-6I/I6J'H/IOTGLIHBIX CUCTEM U PA3JIMYHBIX JJICKTPOHHBIX PECYPCOB.
Texymas u onepexatomas CPC, nanpaBieHHas Ha yrilyOJieHME U 3aKpeIUJIeHHE 3HAHUM, a Takke
pa3BUTHE MTPAKTUYECKUX YMEHHUM 3aKITI0YAETCS B:

- pa60Te CTYACHTOB C JICKOHMOHHBIM MAaTCpuajioM, IMOUCK H aHallu3 JIUTCPATYypbl U IJICKTPOHHBIX
MCTOYHUKOB MH(OpPMaLIUU IO 3aJJaHHON MPOoOIeMe;

- HIOATOTOBKE OTYETOB K IMMPAKTUYCCKUM pa60TaM B COOTBETCTBHUEC C Tpe60BaHI/I$IMI/I.

- MOATOTOBKE K 3a4eTy.

Metonuyeckuii maTepuan MO OOECIEUEHUI0 CaMOCTOSITEIbHOW pabOThl CTYAEHTOB MPUBOJUTCS B
npuioxxenuu 1 x PIL.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB JIA TEKYLIEro KOHTPOJIA YCIEBACEMOCTH H
HpOMe)l(yTO‘IHOﬁ arTrecTranmuu oﬁyqaloumxcsl no JTMCHUIIJIMHE

B kauecTBe OLIEHOUHBIX CPEACTB I IPOBEACHMS TEKYILIEro KOHTPOJs BbicTynaioT: TpeboBaHus K
MIPE/ICTaBICHUIO OTYETOB I10 MPaKTUYeCKuM padotaM. Bompocs! k 3auery.
TunoBele BapuaHTBl BOIPOCOB M 3aJaHUMK HaxomsaTcs B npwiokeHuu K PII B pasnene «Ponp
OLICHOYHBIX CPEICTBY.
B kauecTBe O1ICHOUHBIX CPEACTB ISl POBEACHUSI TEKYIIETO KOHTPOJIA BhICTYNAOT: TpeboBaHus K
MIPEJICTABICHUIO OTYETOB [0 MPAKTUYECKUM padoTaM.
B xauecTtBe HTOrOBOrO KOHTPOJS HCIOJIB3YEeTCs OTYET B BHJE IPE3CHTALMU, B KOTOPOU
MIPEACTABIIEHBI PE3YJIBTATHI 3a4E€THOTO 3a/IaHMUSL.

Kpurepun n nikana oueHku:
- OLIEHKA «3a4€T» BBICTABJISETCS CTYACHTY IIPU HAJIMYUHU OTYETOB IO MPAKTUYECKUM paboTaM U
BBICTYIUICHHUSI C IPE3EHTAMEN PE3yIbTaTOB 3a4ETHOIO 3a/1aHMUS.

8. YueOHO-MeTOoqMUYeCKOE M HH(POPMALIMOHHOE 00ecneYeHUe TUCIHIIINHbI
OcHoBHasi yueOHas1 IuTepaTypa:

1. bapanoBckuit B.M. KBantoBas mMexaHuWka U KBaHTOBas XUMHS [DJIEKTPOHHBIN pecypc] : YueOHoe
nocobue / bapanosckuit B.M. - M.: Akanemusa, 2008. — 384 c. Pexum gocryma
http://www.kinetics.nsc.ru/chichinin/books/spectroscopy/baranovskii08.pdf  (mara  oOpauieHus
30.11.2015).

2. boxenko, K. B. OcHOBbI KBaHTOBOW XUMHUHU [DNEKTPOHHBIN pecypc| : koHcmekT jekumii / K. B.
boxenko. - M.: Poccuiickuii yHuBepcurer apyx0bl Haponos, 2010. - 126 c. Pexum nocrymna:
http://biblioclub.ru/index.php?page=book&id=115718 (nara obpamenus 30.11.2015).

3. Benpunckuii P.B. KBantoBass Mexanuka [DaexkTpoHHBIH pecypc] : yueOnuk / Beapunckuii P.B. —
Pocros u//1: O®Y, 2009 — 384 c. Pexum gocryna:
http://biblioclub.ru/index.php?page=book view&book 1d=240937 (mata obpamenus 30.11.2015).

4. Edpemon FO.C. KBanToBas mexanuka [ DneKTpoHHBIN pecypce] : yueOHoe mocobue / Edppemon 10.C.
— M.-bepnun: Iupekr-Menua, 2015. — 457 c. Pexxum noctyna:
http://biblioclub.ru/index.php?page=book view&book 1d=273446 (nata obpamenus 30.11.2015).

5. Kpamennnun B.M. KBanTOoBasg xXuMHs M KBaHTOBAas MEXaHWKa B NPUMEHEHHMH K 3ajadam
[DnexTponHbIit pecypc] : yuebnoe nocobue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuii rocynapctBeHHblii yHusepcuter, 2012. — 56 c. Pexxum nocryma:
http://biblioclub.ru/index.php?page=book view&book id=232678 (mata obpamenus 30.11.2015).
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6. Hupenscon, B. I'. KBantroBasg xumusa. MoJieKyibl, MOJEKYJSIPHBIE CUCTEMBI M TBEPHABIE TEIA.
VYyebnoe nmocobue aist By30B [dnexkrpornsiid pecype] / B. I'. upenscon. - : BUHOM. JlabopaTtopus
3HaHuii, 2012. - 521 c. Pexxum gocrymna:
http://biblioclub.ru/index.php?page=book&id=214187 (nara obpamenus 30.11.2015).

JlonosiHUTeILHAS y4eOHAast IuTepaTypa:
1. benoa H.B. Cummerpus mosekyn. Omnepauuu U 3J€MEHTHl CUMMETpuu. ToueuHsle rpynmbl. /
benosa H.B., 'upuuesa H.W. — BanoBo: MBaH. roc. Xum.-TexHoJsor. yH-T, 2013. — 48 c.
2. I'puboB JI.LA. Teopuss u Meroapl pacuéra MOJEKYJISPHBIX MPOLIECCOB: CHEKTPbl, XUMHUYECKHE
IpeBpalleHuss U MosekyisipHas joruka / I'pu6os JI.A., bapanos B.U. — M.: «KomKnura», 2006. —
480 c.
I'pubos JI.A. KBanTtOBass xumus. Y4eOHUK Il CTYAEHTOB XUMHUYECKMX U OHOJIOTMUECKUX
cnernuansHocTeit BY3-oB / I'puboB JILA., MymrakoBa C.I1. — M.: I'apnapuxka, 1999 — 387 c.
4. Kpacnos, K. C. MoJiekynbl 1 XUMUY€ECKasi CBS3b : yuel. mocodue /i XUM.-TeXHOJ. crell. By30B / K.
C. Kpacnos. - M.: Beicm. mik., 1977. - 280 c.
Mappen . Xumunueckas cBsizb / Mappen x., Kerrn C., Tennep dx. — M.: Mup, 1980. — 387 c.
6. Munkun B.U. Teopus crpoenus monexkyn / Munkud B.U., Cumkun b.S.,.Munses P.M. - Pocros
H/[1: ®enunkc, 1997. — 560 c.
7. CrenanoB H.®. KsanroBas Mmexanuka u kBaHtoBasg xumusa / Crenanos H.®. - M.: "MUP", Uzna.
Mockosckoro yH-Ta, 2001.- 519 c.
Xonana A. Mouekynsl 1 Moaenu: MonekyisipHas CTPYKTypa COEAUHEHUN 3JIEMEHTOB IJIaBHBIX
rpymni. [lep. ¢ aurn. / Xonaung A.— M.: YPCC: KPACAH/, 2011. — 384 c.
IIporpamMHoe oGecnieyeHue:
- Libre Office, Microsoft Office;
- OBC «YHuBepcurerckas 6udanoreka online» http://biblioclub.ru/;
- [Iporpamma Origin ans noctpoenust rpagukos ¢pyHkuuid u BeinoaHenuss MHK-ananusza.
- [Iporpamma 17151 pacyeTra reOMEeTpUUECKUX U IEKTPOHHBIX XapakTepucTuk Mosekyin HyperChem.

(98]

9]

>

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHUIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
MeOenu W TEXHUYECKUMHU CpEACTBAMU OOYYEHMs, CIyXKallUMH JJIs [PeJOCTaBJICHUS YyueOHOMU
uHpopmanuy O0JBIION ayUTOPUY;

— JUIsl TIPOBEACHHUS 3aHSITHH CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBHINOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalIu3UpOBaHHON yueOHON MeOenu U TEXHUYECKUMHU CPECTBAMU 00YyUEHUSI.

JlaGoparopus, ocHaleHHas 1Ta0OpaTOPHBIM 000PYIOBAHHEM, KOMIUJICKTOM CIEIMaTU3UPOBAHHON
yueOHOM Me0enu U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne Uisi caMOCTOSITENIBHOM PAabOTHI, OCHAIEHHOE KOMIUIEKTOM CHEIUaIN3UpOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMoOHHOE 00Opy/OBaHUE U Y4eOHO-HArJISIIHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIMa, 00eCreurBaroIINe TEMAaTHUYECKUE NILTIOCTPALIMU: IEPCOHAIbHBIA KOMIIBIOTEDP, IPOEKTOP, IKPaH
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ABTOp padoyeil mporpaMmMbl AUCUMILVIMHBI: Tpodeccop Kadeapbl OpraHU4YecKol U PU3NYECKOM
XUMHH, JOKTOP XMMHUYECKHX HayK, npodeccop ['mpuuena H.U.

[Iporpamma paccmMoTpeHa W yTBEpXKIE€Ha Ha 3acenaHuu Kadeapsl GyHIAMEHTAIBHON U
npukiagHoit xumuu 31 asrycra 2020 r., mpotokos Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noamnuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OI1

(moanuce)

IIpuaoxenue 1. Metoguueckue yKazaHusi AJsi 00y4al0IIHUXCs M0 OCBOEHHIO THCUMILTHHBI
Ilpuaoxenue 2. ®oH/ OLIEHOYHBIX CPEICTB JIsl NMPOBeAeHNUsI MPOMEKYTOUHONH aTTecTAllUN
00y4aroumuXxcs Mo JUCUMILIIMHE.




