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1. Henu ocBOeHMS TN CHUIITTHHBI
Henasavu qaucuuniauabl 30paHHbie T71aBbl KBAHTOBOM MEXaHUKH MOJIEKYIT SIBJISIIOTCS:
® paclIMpEeHHUE NPEACTABICHUN O COBPEMEHHOW TEOPETHYECKOM XHMHU M COBPEMEHHBIX METOJax
KBaHTOBO-XMMHUYECKHX PACUETOB,
®  paclIMpeHue NPEICTABICHUM TEOPETHUYECKOM XHMHHM B pPaMKaX KayeCTBEHHBIX OPOUTAIBHBIX
TEOpHUH, pa3pabOTaHHBIX ISl OMIPEICICHHBIX KJIIACCOB XUMUYECKUX COCTMHEHUH,
npuoOpeTeHne 3HAHUM, YMEHHIl M HaBBIKOB JUISI CAMOCTOSTEIHHOIO HCCIIEIOBAaHUS CBOMCTB
MOJIEKYJISIPHBIX CHUCTEM M PELICHHUS TEOPETHYECKHUX 3aJa4 XUMHHM, a TaKke Il IPUMEHEHUS
NPUOOPETEHHBIX HABHIKOB B JUIsl  HAay4YHO-HCCIIEOBATEIbCKOM, HAay4YHO-IIPOU3BOJACTBEHHOH H
MEIarOrM4eCKON EATEIIbHOCTH.

2. MecTo mucuuiiimHbl B cTpykType OIl

JlaHHas AMCUUIUIMHA OTHOCHUTCS K 00s3aTesIbHOW YacTu oOpaszoBaTenabHOM mporpammsl. Kypc
0a3upyercss Ha OCHOBHBIX TOJOXKECHUSAX OPraHMYECKOW M (DU3MYECKON XMMHUH, a TAaKKe Ha 3HAHUSX,
YMEHMSIX M HaBbIKaX, MOJIYYEHHBIX CTYyJEHTaMM B XOAE OCBOEHHUS IUCUUIUIMHBI «KoMIbroTepHBIE
TEXHOJIOTUM B HayKe W oOpa3oBaHum». JlaHHas MUCIHUILTMHA HEOOXOAMMA MPU MPOXOKIACHUU HAYIHO-
MCCJIEI0BATEIbCKOM NPAKTUKY U HAITMCAaHUM MAaruCTEPCKON IUCCEPTALIUN.

JI1s1 OCBOEHHMSI TaHHOW JUCLUIUIMHBI CTYACHT JOJIKEH:

3HaTh:

- OCHOBbl KBAHTOBOM MEXaHMKHM U KBAHTOBOW XUMMHM, NPHUOIMKEHUS, HUCIIOJIb3yEeMBbIE IPHU
pemenun ypasHenus llIpenunrepa nius Mouexyi

Ymers:

- BBINOJIHATh PacyeTbl T'€OMETPUYECKOI'O CTPOEHUs, YacTOT KOJEOaHUH U HIEKTPOHHBIX
XapaKTePUCTHK MOJICKYJI TIOIYIMIMPUUSCKIMHU METOaMH ¢ TIOMOIIIbIo iporpammbl HyperChem.

HNwmern:

- MPAKTUYECKUHN ONBIT (HOPMUPOBAHUS BXOJHBIX (ailioB JUIsl KBAHTOBO-XMMHYECKHX PAacueTOB C
nomoiieio mporpamm HyperChem, ananu3za pe3ynbTaToB pacdyeToB, KOTOPBIHA BKIIFOYAET PACCMOTPEHHUE
F€OMETPUUECKOT0 CTPOEHUS MOJEKYJ, HX KOojJeOaTeNbHbIX CHEKTPOB, MOJIEKYJISIPHOIO 00bema,
quarpamm MO, sHEpruM HOHM3aLUK, 3apsiI0B Ha aTOMax, AUIOJIbHBIX MOMEHTOB.

VYcnemHoe 0OCBO€HHE NAHHOW JHUCHUIUIMHBI OyJIeT CHOCcOOCTBOBAaTH TOTOBHOCTH CTYAEHTOB K
OCBOEHHUIO JUCHUIUIMH: «MeTobl UCCIENOBaHMs CTPYKTYpPbl MOJEKYID», «XUMHsS HaHOMAaTE€pPHAIOB»,
«CymnpamMoneKyyspHasi XUMHsS B CO3JAHUU IKUIKOKPUCTAIMYECKHX COCOUHEHMI», NPOXO0KIECHUIO
IIPOU3BOJCTBEHHBIX MPAaKTUKX noaroroske BKP.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUTLINHE

3.1. Komnerenuuu, GopMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

[Tpu ocBOEHMH AMCHHUILIMHBI (POPMUPYIOTCS CIEAYIOLINE KOMIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMYy HampaBIeHUIO TOATOTOBKU:

obmenpodeccuonanpusie (OIIK):

OIIK-2 cmocobeH  aHanM3UpOBaTh, HMHTEPOPETUPOBATH W 0000IIaTh  PE3YNIbTATHI
BKCHepI/IMeHTaJ'H)HI)IX 158 paC'-IeTHO-TeOpeTI/I'-IeCKI/IX pa60T B I/I36paHHOI\/’I O6J'IaCTI/I XUMHUHU UJIN CMCIKHBIX

HayK.

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O00y4YeHUs] MO AMCUUILUIMHE, COOTHECEHHBIX C
(hopMupyeMbIMH KOMIIETEHIIUSIMHU

B pesynbrare 0CBOGHUS TUCIUILTUHBI 00YYaIOLIHCs JOIKEH:

3HaTBh: OCHOBBI KBAHTOBOM MEXaHMKM M KBAaHTOBOM  XUMHUHM JUIsl KPUTHYECKOTO aHalIMu3a
JUTEPATYpPHBIX JAHHBIX U PE3yJIbTATOB COOCTBEHHOT'O MCCIIEIOBAHUS, COBPEMEHHBIE METO/Ibl KBAHTOBO-
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XUMHUYECKHX PACUETOB M METOAMKH HWHTEPIPETAlMA WX PE3YJIbTaTOB IS PAa3HOOOPA3HBIX KIIACCOB
XUMHUYECKHX COCAMHCHHH, OCHOBHBIC OCOOCHHOCTH W BO3MOYKHOCTH COBPEMEHHBIX IMPOrpaMM s
KBAaHTOBO-XMMHUYECKHX PACUETOB, CIIOCOOBI M METOIbI MOMCKAa WH(OpPMAIMKM B SJIEKTPOHHBIX 0Oa3ax
NIST, SDBS, BSE u 6anke kpuctamiorpaduaeckux nanubeix CCDC.

YMeTh: aHaTU3UPOBATh HAYYHYIO JIMTEPATYPy C LETbI0 BHIOOpA HAMPABJICHHS MCCICAOBAHUS I10
npeiaraeMoi TeMe, HMCIOJIb30BaTh CPABHUTCIIBHBIA METOJ JIIi YCTAHOBJICHUS KOPPEISALUH MEXITY
MOJICKYJISIPHBIMH ~ JICCKPUNITOPAMH B Py CXOJCTBEHHBIX COCIMHEHUH, WCCIEI0BaTh CBOWCTBA
MOJICKYJISIDHBIX CHCTEM METOJaMH KBAHTOBOM MEXaHWKM M KBAaHTOBOM  XUMHH TIPU PEIICHUH
TEOPETUYECKHX 3a/7a4 XUMHH, BBIOIHITh PACYEThl T€OMETPHUYECKOTO CTPOCHUS, YaCTOT KoJeOaHUul u
9JICKTPOHHBIX XapPaKTESPUCTUK MOJICKYJT KBAHTOBO-XMMHUSCKUMHU METOJIaMH Pa3HOI'O YPOBHSI.

HNmerh: HaBBIKM aHANW3a PE3yJIbTATOB KBAHTOBO-XMMHUYECKHUX PACUETOB; MPAKTUYECKUU OIBIT
BBIIIOJIHCHHUSI PACUETOB CBOWMCTB MOJICKYJ pa3HbIMA KBaHTOBO-XHMHUYECKUMH METOJIAMH; HAaBBIKU
KPaTKOTO W PAa3BEPHYTOr0 OIMCAHUS PE3yJbTATOB TECOPSTHUYECKOTO HCCIICIOBAHMS, BBISBICHHBIX
3aKOHOMEPHOCTEH ¥ OCOOCHHOCTEH B PsijIaX UCCIICAYEMBIX COCITMHCHH.

4. O0beM U coiepsKaHHe TN CHUTITIHHBI

O0BeEM IUCIUIUIMHEL COCTABIAET 9 3aueTHRIX equHMIl, 324 Jaca.

B nepBom cemecTpe — 4 3adeTHbie enuHuUlbl, 144 yaca, 3a4er,

BO BTOPOM CEMECTpe — 5 3a4eTHbIX euHMmll, 180 yacoB, SK3aMeH.

4.1. Conep:xkaHue AUCHUILVIMHBI 10 pa3genaM (TeMaMm), COOTHeCEHHOe C BHJIaAMH U
TPYI0EMKOCTbIO 3aHATHM JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENBHON pabOThl 00yYaIOUIErocs Mo IUCIUILINHE
yKa3aH B y4eOHOM IJIaHEe 00pa30BaTEIIbHON TIPOTPaMMBI.

Ne Bunpl 3anaruii, ux @opMBbI TEKYIIETO
/1 Paznensl (TeMsbr) = 00BeM KOHTPOJISI YCTIEBAEMOCTH
JUCIIUTUTAHBI ot
é SansTi Sanstis DopMbl TPOMEKYTOUHOU
JIEKI[HOH- CeMHHap- aTrTeCTalnu
HOI'0 THUIIa CKOro TuIia
1. | Metoasl  KBaHTOBOXMMMYECKHX | 1 3 2 Otuer mno nabopaToOpHOIL
pacuetoB. Meroa Xaptpu-®doxka. pabore (4).
2. | CrocoObl pemieHust ypaBHeHHs | 1 3 2 Otuer mno nabopaTtopHOi
XDP. pabote (6).
3. | Ab initio metonel, yuanTsiBaronme | 1 2 2 Otuer mo mabopaToOpHOIA
JIEKTPOHHYIO KOPPEISALHIO. pabore (8).
4. | Metox ¢yHKIHOHaNa TUIOTHOCTH. | 1 2 2 Otuer mO maboOpaTOPHOIA
pabote (10).
5 OcHoBHBIE KOHILICTIIINHI ull 4 4 Otuer mo mnabopaTtopHOi
CIOCOOBI pacyeToB. pabote (12).
Htoro 3a cemectp 14 12 3auer
1 | Cummerpus B XUMHUHU. 2 2 2 Otuer mno nabopaTopHOI
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pabore (4).

2 | IIpyHIUIIBI KaueCTBEHHOI TeopHHu | 2 Otuer mo nabopaToOpHOIi
MOJIEKYJISIPHBIX OpOUTAJIEN. 2 2 paborte (6).

3 | DaeKTpoHHAS CTPYKTYpa MOJICKYI | 2 5 5 Otuer mo mnaboparopHOi
C MOCTHKOBBIMH CBSI35IMU. pabore (8).

4 | Crpoenue KOOPIMHAI[MOHHBIX | 2 5 5 Otuer mo nabopaToOpHOIA
COEIMHEHUIA. pa6ore (10).

5 | NBO-ananu3 pacrnpezaesneHus | 2 ) Otuer mo mnabopaTopHOIi
AIEKTPOHHOU MJIOTHOCTH B 6 pabore (12).
MOJIEKYJIE.

6 | UaauBuoyanbHOE Hay4HO- | 2 ) Otuer-nipesenrarusi(14)
HCCIICIOBATEIILCKOE 3aJaHHE
HUroro: 14 12 DK3aMeH

4.2. PazBepHyTO€ ONMUCAHME CO/IEPKAHNUS TUCHMILJIMHBI O pa3aejaM (TeMaMm)

CTpyKTypa H coep;KaHHe TeOPeTHYeCKOH YacTH
Tabmuma 1.

OcHoOBHOE cojiepKaHue JeKIMii

1 cemecTp

Pa3nes 1. Meroibl KBAHTOBOXUMHYECKHX PACYETOB.

VYpasuenue llpeaunrepa mist monekyn. ['amunsronuan. [Ipubnmxenne bopua-Onnenreiimepa. Metog
Xaprpu-®oka. Cnua-MO. MHorosnektpoHHass BojHoBass — QyHkums. Meron MO-JIKAO.
Bapuannonnsiii npunnun. Y pasHenue Xaptpu-Poka-Pyraana. Meton camMmocoriacoBaHHOrO MOJIs.

Paznen 2. CnocoObl pemienust ypaBHeHust X®PP. OrpaHndeHHbIH U HeorpaHMYeHHbIH MeToqbl XO.
Orpannuennpii Meton X® st OTKpHITBIX 00Oojouek. [lomysMmupuueckue W HEIMIHPUUECKHE
MeTozbl. Mcronb3oBaHre U OTpaHUYEHUs MTOYDMIIUPUYECKUX METOMIOB.

Pemenne ypaBHenus XOP nHesmnupuueckumu Meronamu. basucel AO. MunumanbHbId 0a3uc,
BaJICHTHO paclleIUIeHHbIN 0a3uc, nosspusanvoHHsie U auddysHsie GyHKnu, 6a3uchl aTOMOB MOCT-
TPEThEro Mepuojia, KOppelsliMoHHO-coriacoBaHHble 0azuchl. X® mpenen. D¢ (deKTUBHbIE OCTOBHBIE
ITOTEHIUAJIBI.

Paznen 3. Ab initio MeTo/IpI, YYUTHIBAIOIIKE JICKTPOHHYIO KOPPEISIHIo - mocT-XD mMeronsl. MeTon
KOH(QUTYPaIl[MOHHOTO B3aUMOJICHCTBHSA. MeETol CBsA3aHHBIX KJIacTepoB. MeToJ MHOTrOYacTHYHON
TEOPUH BO3MYILICHUH.

Paznen 4. Merton ¢yHKuuoHana MIOTHOCTH. OOMEHHbIE M KOPPENISLMOHHBbIE (PYHKIIMOHAJBI.
I'uGpuHbIE METOIBI.

P33Ile.]'l 5. OcHoBHBIC KOHICIIIHUHU KU CIIOCOOBI pacycToB. OFpaHI/I‘-IeHI/IH N OTHOCHUTCJIIbHAsA TOYHOCTH
Pa3HBIX KBAHTOBO-XMMHUUYCCKHX METOJOB. HpOFpaMMBI AJI1  KBAHTOBO-XUMHUYCCKHUX PACUCTOB U
BU3YyaJIM3alluUu PE3YJIbTATOB PpaCuYCTOB.

2 cemecTp
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Pasznea 1. Cummerpus B xumuu. Oniepanyu 1 3JIEMEHTbl CHMMETPUU MOJIEKYJ. OCH U TIJIOCKOCTH
CUMMETpPHUH, LIEHTP CUMMETPHUHU. 3€PKaJIbHO-TIOBOPOTHBIE U TOBOPOTHO-UHBEPCHOHHBIE OCU. TOUYEUHbIE
TPYIIBl CUMMETPUH MOJIEKYJ. THIBI TOYEUHBIX Trpymi. TaOmuilkl XapakTepoB. THIBI CUMMETpPHUH.
Krnaccudukanus HOpManbHBIX KoJIeOaHwi Mo TumaMm cuMmMerpur. [IpaBuina otdbopa B KoieOaTenbHBIX
cnekrpax. Kiaccudukanus KaHOHHYECKMX MOJICKYJSIPHBIX OpOWTalied IO THIIAaM CHUMMETPHHU.
Brnusinue cuMMeTpun paBHOBECHOW KOH(UTYpalMH SAep Ha CBOKWCTBA MOJICKYT U MX JTUHAMUYECKOE
MoBeIeHNE (JIUTOIBHBI MOMEHT, MOMEHTHI HHEPIIMH, POPMBbI HOPMaIbHBIX KOJICOAHUH | T.I1.)

Pa3nen 2. IlpuHIUIIBI KAauyeCTBEHHOW TEOPHUH MOJICKYJSAPHBIX oOpOuTaneil. YriaybiaeHHoe
paccMoTpenue. B3amMopelcTBHE ABYX M HECKOJBKHX opOuTanei. OpOutanu cBsizeil W rpynmoBbie
opoutanu. JlokanuzoBanueie MO. KoHuenmus ruOpuaHBIX aTOMHBIX opOuTaned. ['mOpummzanus u
MIPOCTPAHCTBEHHAS HAIPABIEHHOCTh XUMHUYECKUX CBsi3eil. HedkBUBaJIGHTHBIC THOPUIHBIE OPOUTAIIH.
OpOuTanu nukIuyeckux cuctem. OpOurtanu MeTamiooprannyecux (GparMeHToB.

Pasgen 3. DieKTpOHHAs CTPYKTypa MOJEKYJI C MOCTHKOBBIMH CBSI3SIMH. | €OMETpHUYECKOE
crpoerne Mojekyn NapCly, NasCls, Al,Clg, KAICIy, InINCly u ap. KoHiieBble 1 MOCTHKOBBIE CBSI3H.
[opsinku  cBsizeir. OOBSICHEHHE TEPMHHA «MOJICKYJIBI € JAe(PUIMTOM 3IIEKTPOHOB». Momekyna
aubopana. MosiekyspHbie OpOUTAIM KOHIIEBBIX U MOCTHKOBBIX cBsi3eil. [lnarpamma MO. O0bscHeHue
MaJIol peaKIMOHHOM CIIOCOOHOCTH qrbOpaHa.

Pazgen 4. CrpoeHue KOOpAMHALMOHHBIX coeanHeHui. KoopaunnanuonHast cBsi3b. Tursl
KOOPAWHAIIMOHHBIX ITOJIUSAPOB. Teopm{ KPpUCTAJUIMYCCKOI'0 I10JI. KauecTBeHHBIE ACIIEKTHI TCOpHH.
Paciiennienne sneprun 0—AO B mojisx pas3indyHONW CUMMETpHU. BenuumnHa pacilernsieHus TepMOB.
Kommiekcrr cnaObix U CHTbHBIX 1oJiel. CHeKTPOCKOMUYECKUH Psill TUTaHI0B. DHEPTHsl CTaOMIM3anun
KpUCTAUINYeCKUM nojieM. O0bsCHEHNE U3MEHEHUH TePMOXUMUYECKUX, MArHUTHBIX U IPYTUX CBOUCTB
B paaax COGI{I/IHGHI/Iﬁ MEPEXOJHBIX 3JICMCHTOB C HO3I/IHI/H>'I TCOPHUU KPUCTAJTITIMICCKOTO ITOJIA.

Teopust monst nurangoB. [IpumeHeHMe TeOpUH MOJEKYISPHBIX OpOWTaNed Ui ONMUCAHUS
9JIEKTPOHHOTO CTPOCHUSI KOOPAUHAIMOHHBIX coeAruHeHUuH. MO KOOpIWHAIMOHHBIX COEIWHEHUU C
muragaamu, uMerommuMu 6-MO. MO KOOpAMHAIIMOHHBIX COEIUHEHUH C JIMTaHAaMH, UMEIOIIUMH G-
MO u n-MO. =n-Kommnexkcst u Meramnouesnsl. IlpaBuno 18 anekrponoB. J[ledopmanus
KOOPAMHAIIMOHHBIX MOJUAIPoB U 3¢ dekThl SAna-Temnepa.

Paznen 5. NBO-ananu3 pacnpeneneHuss SJICKTPOHHOW TUIOTHOCTH B MOJICKyJe. AHamm3
3aceneHHocTeil AQO. 3apsapl Ha atoMax. DJEKTpOHHAs KOHQHUTypalus atoMa B Moisekyie. [lopsaku
cBs3eil. «BanentHocTh» atoma B Mosekyne. EcrectBennsie MO. Ux cocta. 'mOpuamzanus AO u
IBYXIEHTPOBBIE ABYXAekTpoHHBIe MO. Opburtanbabie 3QPeKTrl, CTAOUTU3UPYIOIINE OMPEIEICHHYIO
KOH(UTYpaIiio MOJIEKYJIbl. DHEpPrHsi OpOUTAIbHBIX B3aUMOIEHCTBUH.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
[Ipu peanuzanuu aucuuIuinebl «KBaHTOBasE MEXAHMKA U KBAHTOBAsE XUMUS UCIIOIb3YIOTCS:

- pEUTHUHrOBasi TEXHOJIOTHUS;

-TeXHOJIOTUM CMEIIAHHOTO 00ydeHus: (JIeKIMH: MPOBOIATCS B 00OPYIOBAaHHOM KOMIBIOTEPOM H
IPOSKTOPOM KJTaCCE B KIIACCHYECKOM BapHaHTE U B BUJIE JICKIIUH-TIPE3EHTAIIN).

JlaGopaTopHble 3aHATUA: AKMUBHO-OeAmeNbHbl NnOOX00 K OOYyYEHHIO CTYJEHTOB IO
mucumiiie «30paHHble TJIaBbl KBAHTOBOW XMMHUU» peallu3yeTcsl B MHAMBHUAYAJbHOM BBINOJHEHUN
IIPAKTUYECKUX 3aJaHUi, 10 TEMAaTUKE COBMAAOLIEN C MAaTEPUAIIOM JIEKLIUM.

Bce mpaktudeckue 3aqaHus BBIMONHSIOTCA ¢ ucnonb3oBanuem PC u mporpamm HyperChem u
Gaussian s KBAaHTOBO-XMMHYECKUX PACUeTOB M MPOrPAaMMOM BH3YaJIM3allU PE3yJbTaTOB KBAHTOBO-
xumudeckux pacdetoB ChemCraft. OTuerbl chnaroTcsi CTyneHTaMH B 3JIEKTpOHHOM  Buje. [locie
BBITNIOJTHEHUS BCEX MPAKTUUYECKUX 3aJaHUN CTYJEHT B NEPBOM CEMECTPE CAMOCTOSTEJIBHO BBIIIOJIHSET
3a4eTHOE 3aJlaHue, KOTOPOE BKIIIOUAET BCE PACCMOTPEHHBIE B JIEKIUSIX BOIIPOCHI, U UCIOJIb3YET HaBBIKH,
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IPUOOPETEHHBIE IPU BBIIOJHEHUM MPAKTUYECKUX 3a/aHuil. OTuer MO 3aYETHOMY 3aJIaHUIO
odopmIIsieTcs B BUJIE PE3CHTALIUU.

Bo BTOPOM CEMECTPCE IMOCJIC BBIITOJHCHHA BCCX MMPAKTUUCCKUX 3aHaHHﬁ CTYACHT BBIINIOJIHACT
HAyYHO-UCCIIEIOBATeNIbCKUI MPOEKT, OQOpPMIISIET €ro pe3yibTaThl B BHJAE pPACUETHOW YaCTU K
KBTM(DUKAIIMOHHOM paboTe, a TAKXKE Te3UCOB JOKIIAJIOB U MMPE3CHTAIIHH.

6. YueOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4Yar0IMXCS

[Ipu camocrostensHoit padore (CPC) obOydarommmces TpeqiaracTcsi MCHOJb30BaTh MaTEPUAIBI
JICKUUH, JTUTEPATypy U3 JIOCTYIMHBIX 3JIEKTPOHHO-OUOIMOTEUHBIX CHUCTEM M Pa3IMYHBIX AJIEKTPOHHBIX
pecypcoB. Texymas u onepexaromas CPC, nanpaBieHHas Ha YriIyOJIeHHE U 3aKpeIUIeHUE 3HAHHM, a
TaK)Ke pa3BUTHE MPAKTUYECKUX YMEHHM 3aKTI04aeTCs B!

- paboTe 00yUarONMXCs C JIKIIMOHHBIM MaTePUAIOM, TTOMCK W aHAIHU3 JTUTEPATyPhl U dJIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIUH 10 33JaHHON MpodIeme;

- IOATOTOBKE OTYETOB K JIAOOpATOPHBIM paboTam;

- MOATOTOBKE K OTYETY-NMPE3CHTAIUU K 3a4ETHOMY 3a/IaHUIO;

- IOATOTOBKE K 3K3aMEHY.

MeTtoauueckuii Marepuasl Mo OOECIEUEHUI0 CaMOCTOSITENIbHON pabOoThl CTYAEHTOB IPUBOJUTCS B
npunoxenuu 1 x PII.

7. XapakTepHCTHKA OLIEHOYHBIX CPEeICTB /IS TeKYyllero KOHTPOJIsi YyCIeBaeMOCTH |
NMPOMEKYTOYHOM aTTecTAllUM 00YUAIOIIUXCS 10 JUCIUIINHE
B kauecTBe OLIEHOYHBIX CPEACTB ISl MPOBEICHUS TEKYIIEr0 KOHTPOJISA BeICTynatoT: TpeboBaHus k
MPEJICTABICHUIO OTYETOB IO MMPAKTUICCKUM padboTaMm.
B kauecTBe UTOrOBOTO KOHTPOJISI B MEPBOM CeMeCTpPe HCIOIb3yeTCsl OTYET B BUJIE MPE3CHTAIMS, B
KOTOPOU MPEACTABJICHBI PE3YJIbTATHI 3a4E€THOTO 3aJaHUS.
Kputepun u mikana oneHku:
- OLIEHKA «3a4€T) BBICTABJISETCS CTYICHTY IPH HAIUYUU OTUETOB IO MPAKTHIECKUM paboTaM u
BBICTYIUICHHUS C NIPE3EHTAIEN pe3yabTaTOB 3aUE€THOTO 3a/1aHHUS.

B kauecTBe OIEHOUHBIX CPEACTB ISl MPOBENCHUS TEKYIIEro KOHTPOJII BO BTOPOM ceMecTpe
BbICTYNaloT: TpeOoBaHUS K NPEICTABICHHUIO OTYETOB [0 MpakTUYeCKHMM paboraM. Bompockl u
MPAKTUYECKHE 3a/IaHUS K DK3aMEHY.

B kadecTtBe HTOroBOrO KOHTPOJIA HCIOJB3YCTCA OTUET B BHJAC TE3MCOB AOKIaAa W HNPE3CHTaAUUsA, B
KOTOpPOW TMpeACTaBIEHBl PE3yNbTaThl 3aYETHOTO 3aJaHUs, a TaK)KE OTBETHl Ha BOMPOCHI (M3 CIUCKa
BOITPOCOB K 9K3aMEHY).

Kputepuu u mikana oleHkH:

HpI/I OLICHUBAHUH UTOTOB BBHINIOJIHCHUA HAYYHO-HCCICA0BATCIIBCKOI0 3aJIaHUsI OLICHKA CKJIQJAbIBACTCA U3.

- OIICHKH 3a pedepat (TpeboBaHus: 000CHOBaHA aKTyaJbHOCTh TEMbI, TOCTABJICHA YETKas IEJb
pedepara, JTOTHYHO H3I0XKEH MaTepwaj, CAeIaHbl BBIBOJBI B COOTBETCTBHE C KaXJbIM pa3IeioM
pedepara) (10 6amnoB);

- OLIEHKH 32 MPE3EHTAIHIO (TPeOOBaHM: HATMYUE ClIaiiia ¢ aKTYaJIbHOCTHIO M TIOCTAHOBKOM 1ENTN
IPOEKTa, Ha Cilaijjax MUHMMAaJIbHOE KOJIMYECTBO TEKCTAa, MCIOJb3YETCs] MIUIIOCTPATUBHBIA MarepHal,
CIalIpl BbIAEpKaHbI B eAMHOM cTriie) (10 6ansos);

- OIICHKH 3a JOKJIaJd U OTBCTHI HA BOIIPOCHI (Tpe6OBaHI/I$IZ JOKJIaZ aialITUPOBAH 110 Pa3srOBOPHYIO
p€4b, MHUHUMAJIBbHO HCIIOJIB3YCTCA TEKCT AOKIadad, AOKIAAYMWK AKTUBHO IIOJIB3YCTCA HWILIFOCTPAIUU,
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KOMMEHTHPYET UX, 00JIaJJacT TPaMOTHOM Peublo, OTBEYAEeT HA OOJBIIMHCTBO BOMPOCOB 1O CYIIECTBY)
(10 6amno.);

- OLIGHKM 32 KOHCIEKT JOKJana (TpeOoBaHMs: TEKCT JOKJIaJa aJalTHPOBaH IO PasTOBOPHYIO
peub, JIOTHYECKH BBICTPOCH B COOTBETCTBHHM C OCHOBHBIM conepkaHueM pedepara, odopmiieH C
yKa3aHHUEM CJIaliJIoB, TAKOHUYHO H3J1araeT cojepxkanue pedepara) (10 6amos).

«OtanaHo» - 10 6amioB, «xopolio» — 7 0aioB, «yI0BIETBOPUTEIbHO» - 4 Oasia.

- OIICHKA «OTJIMYHOY BBICTABIISETCS CTYICHTY, €CITH BCE MPEAbSBIIIEMbIC TPEOOBAHUS BHIIOTHCHBI,

- OIICHKA «XOpPOIIO» BBICTABISETCS CTYACHTY, €CIM OOJBIIMHCTBO IMPEABSABISEMBIX TpeOOBaHMIA
BBITIOJIHEHA;

- OIICHKa «yAOBJICTBOPUTEIHHO» BBICTABISIETCSI CTYACHTY, €CIH HpPEeabsBIsieMble TpeOOBaHUS

BBITIOJIHEHBI YACTHUYHO;

- OIIEHKA «HEYAOBIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIIH MpeIbsBIsieMble TPeOOBaHUS HE

BBITIOJIHEHBI WM OOJIBIIMHCTBO TPEOOBAaHUM HE BBIMOIHEHO.

8. YueOHO-MeTOIMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTHHBI
OcHoBHas iMTeparypa:

1. Benpunckuii P.B. KBantoBas mexanuka [DiekTpoHHBIN pecypc] : yueOHuk / Benpunckuit P.B. —
PoctoB u//1: OOV, 2009 — 384 c. Pexxum gocrymna:
http://biblioclub.ru/index.php?page=book&id=240937

2. Edpemon HO.C. KanroBas mexanuka [D1neKTpoHHbIN pecypc] : yuedHoe mocodue / Eppemos 10.C.
— M.-bepnun: Qupexkr-Menaua, 2015. — 457 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=273446

3. Kpamennnun B.M. KBaHToBas XMMHs W KBaHTOBas MEXaHMKa B NPHUMCHCHHHM K 3aJadaM
[DnexkTpoHHEIH pecypc] : yuebHoe mocodue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuii rocymapctBeHHblii yHuBepcurer, 2012. — 56 c. Pexxum pnocryna:
http://biblioclub.ru/index.php?page=book&id=232678

JlonmoJIHUTeIbHASA JINTEpaTypa:

1. MarasunnukoB, A.Jl. BBenenue B KBaHTOBYIO MEXaHUKY: ydeOHoe mocooue / A.JI. Mara3uHHUKOB,
B.A. Myxaués. - Tomck: Db Konrent, 2010. - 112 c.: un.,tadm1., cxem. - ISBN 978-5-4332-0046-3; To
xe [DnexTponnbiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=208685.

2. Kapnos, H.B. Hauanbnbie rnaBsl kBaHTOBOM Mexanuku / H.B. Kapios, H.A. Kupuuenko. - Mocksa:
Ousmatiar, 2006. - 360 c. - ISBN 5-9221-0538-8; To xe [DmekrpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=68397.

B) nporpammHoe ob6ecnieuenue u UHTepHeT-pecypcebl
Cucrema »5IEKTPOHHOM MOJAEpPKKM oOpa3oBareiabHOro rmpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

[TpodeccuonanpHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcuterckas Oubanoreka oHnaita»y Www.biblioclub.ru

Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru

Onexrponnsiii katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

Cucrtembl norcka HayuHo# uHbopmaruu: http://elibrary.ru/; http://www.sciencedirect.com/

CnexTpansHas 6a3a nannbix https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cqi

baza JaHHBIX XapaKTECPHUCTHUK (bl/ISI/IKO-XI/IMI/I'-IeCKI/IX CBOMWCTB OpTraHU4YCCKUX COG)]I/IHeHHI\/’I
https://webbook.nist.gov/chemistry
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basucHbie HaOOpBI 1Isi KBAHTOBO-XMMHUYECKHX pacyeToB https://www.basissetexchange.org/

[IporpammHoe obOecnedeHue: omnepanuoHHas cuctema Microsoft Windows, maker oQHUCHBIX
nporpamm Microsoft Office 365 (Libre Office), unrepuer-opay3zep Yandex Browser, mporpamma s
3aj1a4 KBAHTOBO-MEXaHMYECKOTO MOJICITHPOBAHUs aTOMHBIX CTpykTyp HyperChem, GaHk cTpyKTYypHBIX
JaHHBIX opranundeckux coenuHennii «KemOpumxckas basa Kpucramnorpadguueckux danneix CCDCy,
nporpamma Busyanusauu ChemCraft, mporpamma st KBaHTOBO-XMMHYECKUX pacueToB Gaussian.

9. MaTepuajibHO-TEXHHYECKOE 00ecriedeHne T CIUTITHHbI

Y4eOHbIE ayAUTOPUH:

- JUIS TIPOBEJCHUS 3aHATUH JICKIMOHHOTO THIA C KOMILICKTOM CICIHUAIU3UPOBAHHONW y4eOHOM
MeOen M TEXHUYECKUMH CpEACTBAaMH OOYYCHHs, CIYXKAIlUMH JUIsl TPEAOCTAaBICHUS Y4eOHOM
uH(popMaluu O0IBIION ayIUTOPUH;

JlaGopaTopusi, ocHalieHHas: Jab0paTOPHBIM 000PYI0BaHUEM, KOMIUIEKTOM CIICIIHAIM3UPOBAHHOM
y4eOHOI MeOelT U TEXHUYECKUMU CPEJICTBAMH O0y4UCHUSI.

[Tomemienue A CaMOCTOATENBHON pabOTH, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOI MeOel, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOYKHOCTBIO TOJKIIOUEHHsS K cetu «VHTepHeT» u
obecnieuenuneM gocryna B QOC.

JleMoHCTpanMoOHHOE 00OpPYJOBaHUE W Y4COHO-HATISATHBIC MOCOOUsS IUIsl 3aHSATHHA JIEKIIMOHHOTO
TUIa, 00ECTICYMBAIOIINE TEMATHUECKUE HILTIOCTPALIMU: SJICKTPOHHBIE TOCOOUs (TIPEe3CHTAINH ).
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ABTOp paGoueii MporpaMMbl AHCLMILIMHBL: 1pOgeccop Kageopvl op2anuieckoil u uzuieckou
xumuuy, 0okmop xumuyeckux Hayk I upuuesa H. M.

[TporpaMma paccMOTpEHa M YTBEP)KICHA Ha 3aceJaHHH Kadenpbl OpraHMYecKoi H (pu3ndYecKoi
XUMHH

« 5 » LLHOAL 20/Y r., ipotoxon Ne 7%

[Iporpamma oO6HOBICHA

MIPOTOKOJ 3acenanus kadpeapol Ne OT « » 20 T
CornacoBaHo:
PykoBonurens Ol C.A. CoipOy

(mozrvce)



