AHHOTaAUMNA

[lokymeHT noanucaH NPOCTON 3NEKTPOHHO NOANUCHIO IJ
nPadeye nRerPaMMel yiebHon ancumnnunel '61.0.17 KBaHTOBas MeXaHUKa N KBAHTOBAasA

O AT 0xHag Moamuna MBaHoBHa

[lomxHocTb: MpopekTop no y4ebHoit pabote
[HARPABNECHUS MOAroTaBKu bakanaspos "18.03.01 Xumunyeckasa TexHosaorns"
YHUKanbHbI MPOrpaMMHbIA KIKOY:
fadtpra thsh 1B ) O B0 T B v 4AXInvildeCkald TEXHOI0r s CUHTETUYECKNX BUON0rMYEeCKN aKTUBHbIX

BEIECTB, XMMNKO-QWadPMdLIEBTUIECKNX IPENapaToB U KOCMETUYECKUX CpeacTB"

nporpaMmMma NoAaroToBKM "6akasiasp"

Llenu v 3apaum yuebHon aucumnnauHel (Moayns)

LLenblo Kypca “KBaHTOBasi MEXaHWKa W KBaAaHTOBasi XUMUA" BNAETCA N3yYeHMEe Ha4vyasl KBaHTOBOW
MeXaHUKN N €e OCHOBHbIX MPUJIOXKEHUN K XUMUYECKUX cuctemam. MoapobHbl aHanmM3 peleHnn
MPOCTENLINX KBAHTOBO-MEXaHMYEeCKUX 3ahady M pPacCMOTPEHMEe MOAEeNIbHbLIX CUCTEM B Teopun
XUMNYECKOWN CBA3M MO3BOJIAKT HAMOJIHNTL CTPOrNM (PU3NYECKNM coaepXaHNEM OCHOBHbIE MOHATUS,
KOTOPbIMU XUMWUK MNOJIb3yeTCH B CBOEW MOBCEOHEBHON MpPaKTUKe MpU XapaKTepucTuke CBOWCTB
MHOIO3JIEKTPOHHbBIX aTOMOB W MOJIEKYJIAPHBLIX CUCTEM, a TaKXe onpenennTb rpaHnub
MPUMEHMMOCTN TexX WAMN WUHbIX TeopeTUYeCKMX 3aKOHOMEpPHOCTeW, Hay4YuTb MPOrHO3MpPOBaTb
CBOWCTBA XMMUYECKMX SJIEMEHTOB U UX CcoeanHeHun. Kpome Toro, aToT Kypc aBnsetcsa ba3on ans
N3y4yeHUs BCeX (PUINKO-XUMUYECKUX MeTOLO0B UCC/ef0BaHUA CTPYKTYPbl MOJIEKYJIAPHbBIX CUCTEM
(MNP, AMP, cnekTpbl KP, YO, UK 1 ap.) n nx peakumnoHHoOn cnocobHocTw.

lMporpaMmma BKJlOHaeT B cebs MaTepunan NeKUnoHHOro Kypca n ceMmHapCckKmx 3aHATUN, a
TaK)>Xe pa3genbl and CaMOCTOATENLHOWN paGOTbI CTYyOEeHTOB.

3apavyaMm AUCLUUMJIMHBI «KBAaHTOBas MexXaHMKa N KBAaHTOBAsA XUMUSA» ABAAIOTCA N3YYEHUE:

OCBOEHME 3HaHWA O (hyHAAMEHTAsIbHbIX (MU3MYECKMX 3aKOHAX W MPUHUUMAX, JexXalnx B
OCHOBE COBPEMEHHOW KBAaHTOBOW XMMWUKW; Hanbonee Ba)KHbIX OTKPbITUAX B 06/1aCTM KBaHTOBOW
XUMUN, OKa3aBLUMX onpejensioliee BANSHNE Ha Pa3BUTUE TEXHUKN N TEXHONOMNK;

oBflafieHNe YyMEHUSMU BblABUraTb rMNoTe3bl U CTPOUTb MOAENU, NMPUMEHSTb MNoJlyYeHHble
3HaHWSA 0S5 06BbACHEHNS Pa3HOOBPA3HBLIX XMMUYECKNX N (DU3NYECKUX SIBJIEHWIA N CBONCTB BELLECTB;

* pasBuUTMe Mno3HaBaTesibHbIX MHTEPEeCOB, MHTeN/IeKTyallbHbIX N TBOPYECKUX cnocobHocTen B
npouecce npuobpeTeHns 3HaHUN 1 YMEHUIA.

OCHOBHbIEe OJIOKM U TeEMbl AUCLUMNJIUHBI

Paspen aMcumMniauHbl

TensioBoe ussiyvyeHue

ATOMHOE CTpOoeHMe BeLlecTBa

KopnyCKySipHO-BOJIHOBOW Ayain3Mm

BosiHoBaa hyHKLUMA

Pn3rka aTOMOB N MOJIEKYJ

OOHO3JIEKTPOHHbIE aTOMbI

MHOro03/1eKTpoHHble aTOMbl. CBOMCTBa MHOIM03J1IEKTPOHHbLIX aTOMOB
Teopunsi XMMMYECKON CBA3N

[MpoMeXyToYyHasa aTTecTaumsa: 3K3ameH

MecTo AMcuunIuHLbLI B CTPYKTYype OIl
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OncumnnmHa BXoOWT B rMepeyvyeHb KypcoB obs3aTenbHoOM 4acTtu. Kypc “KBaHToBas
MeXaHWKa 1 KBaHTOBas XMMUA" NIOrM4eckn N MeToanyveckn ceasaH ¢ AUCUMNINHAMKU MaTeMaTuka,
husmkKa, dusnka TBEpAOro Tena, cTaTUcTuyeckas ¢usmka. OH Heobxooum  Ana ycnewHoro
OCBOEHUA TeopeTUYeCKMX OCHOB HEOPraHMYeCKOM N OpPraHnYeckom XMMUM, CTPOEHUSA BeLLecTBa,
PU3M4ECKNX METOLAO0B NCCAEeA0BaHNA CTPYKTYPbl MOJIEKYISAPHbLIX CUCTEM.

CTyneHThl, u3yyawlime gucUnnanHy “KBaHToBass MEXaHUKa U KBAHTOBAas XMMUSA"”, IOSIKHbI
nMeTb 6a30Bble 3HaHMS N0 MaTeMaTuKe U hU3mKe.

B pe3ysibTaTe U3yYeHUs AUCLUNJIMHbI OakanaBp poJsXkeH obnapartb
cnenyloLWmMmU KOMNEeTeHUUAMMU:

OMNK-5: CnocobeH ocyLLecTBAATb 3KCNEPUMEHTa IbHbIE NCCNeA0BaHUA U UCAbITaHNA NO 3a4aHHON MeTOAUKE, MPOBOAUTbL
HabooeHNs N n3mepeHns ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMEHTaJIbHble AaHHblE

OMNK-5.4 Co6nonaet HOpMbl MHOPMaLMOHHOU 6e30nacHOCTU B NPocheCcCUOHaNIbHON AeATeNIbHOCTHU

nyTV aBToOMaTU3aLUN YYUTbIBaTb OCHOBHbIE TpeboBaHUSA MeTOoAaMu UCMOoJIb30BaHUA
MpPON3BOACTBEHHbLIX MPOLIECCOB MH(OPMaLIMOHHON 6e30MacHOCTu MH(MOPMALMOHHBIX 1
KOMMYHUKaLMOHHbIX TEXHONOMNIA ans
pelleHnsa npodeccnoHabHbIX 3aaa4

OnMK-5: CnocobeH ocyLecTBAATL IKCNEPUMEHTAsIbHbIE UCCIIEL0BAHUS N UCTIBITAHUS MO 3a4aHHON MeToANKe, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTL
3KCMepUMEHTasIbHbIe JaHHble

ONK-5.3 Ucnonb3yeT coBpeMeHHble IT-TexHosorum npm cbope, aHanuse, o6paborke u npepcraBneHnmn
MH(pOPMaLUU XMMUKO-TEXHOJIOFM4ECKOro cogep>XXaHus

OCHOBHble NPOrpaMMHble CPeacTBa, NPUMEHATbL NPUKIaAHOE NPorpaMMHoOe | HaBbliKaMu pPa3paboTKu, BHEAPEHUS U
KpuTepun Boibopa NPorpamMmMHbIX obecrneyeHune npu opraHnsauum afanTauun NpuKIagHoro

CpencTB, UX PYHKLMOHANbHYO pelueHns NPoN3BOLCTBEHHbIX 3a4au, rnporpaMmmMHoro obecrneyeHus
CTPYKTYpPY C034aBaThb U U3MEHATb KOH(UrypaLuio

MH(MOPMaLMOHHbIX CUCTEM B
COOTBETCTBUM C MOTPEOHOCTAMU 1
OpraHn3aunMoHHO-MEeTOA010rNYECKON
CTPYKTYPON MpeanpusaTuns,
HacTpanmBaTb, aAMUHUCTPUPOBATL N
conpoBoxgaTtb NIC

OnMK-5: CnocobeH ocyLecTBAATL IKCMNEPUMEHTAsIbHbIE UCCIEA0BAHUS N UCTIBITAHUS MO 3a4aHHON MeToANKe, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTL
3KCMEepUMEHTasIbHbIE JaHHble

OMNK-5.2 NHTepnpeTupyeT pe3ynbTaThl XMMUYECKUX HabNOaeHuH € ucnosnb3oBaHue (pU3NYECKUX 3aKOHOB U

npeacraBJeHUun

TeopeTnyeckme ocHoBbl 6a30BbIX NCnosb3oBaTbh MH(POPMaLIMOHHbIE HaBblKaMun (POPMYIMPOBAHUSA
XUMUYECKMX N (PU3NYECKNX OUCLUMNIIVH, | peCYPCbl, aHaM3MpoBaTb NOJIyYEeHHblE | pe3ynbTaToB, MOJIy4YEHHbIX B X04e
MeToAbl 1 cnocobbl pelleHns B OMbITax pe3ynbTaThl C peLleHns nccnepoBaTeNbCKUX 3afad,
nccnenoBaTenbCKUX 3aiay, METOANKMK U | UICNONb30BaHMEM METOA0B HOBbIMY MeTOLaMW UCCenoBaHNs
crnocobbl NpoBefeHNsa 3KCNeprMeHTa, MaTeMaTU4YeCKon CTaTUCTUKN

MeToAbl MaTeMaTUYeCKON CTaTUCTUKM

ONK-5: CnocobeH ocyLecTBATb IKCNepUMeHTaIbHble UCCNEeNoBaHWS N UCMbITAaHUSA MO 3a4aHHON MeToanKe, NPOBOAUTL
HabntoaeHns n n3aMepeHuns c y4eToMm TpeboBaHU TeXHMKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHbIE

OMNK-5.1 MpoBOAUT CMHTE3 BELLECTB U MaTepMasioB pasHOW NPUpPOAblI C UCMOJIb30OBAHUEM UMEIOLLIUXCA METOA UK

MeTOAbl MOJIyHYeHUs, UHAEHTU(MKALMM | NaHNPOBaTh SKCMEPUMEHT CrnocobHOCTLI0 CaMOCTOATENIbHO
N UccnenoBaHWs CBONCTB CNoCOH6HOCTbLIO CaMOCTOATENBHO Ha COCTaBASATb MJiaH NCCIef0BaHNSA
HEeopraHMYeCckKnx N OpraHNYecKnx OCHOBE aHan3a IMTepaTyPHbIX AAHHbIX

BELLECTB; METOAUKN XMMUNYECKOro C Y4eTOM KJlacca OnacHOCTM BeLLLeCTB

3KCNepuMeHTa

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYECKUE, hrnsnveckmne, QUNKO-XUMUYECKME, XUMUYECKMEe MeTOoAbl AN18 peLleHuns
3a4a4 npodeccnoHasbHON fEeATENbHOCTU

OlNK-2.4 O6pabaTbiBaeT gaHHble C UCMOJIb30BaHUE CTaHAAPTHBLIX CNOCOG0B anNnNPOKCMMaL MU YUCSIEHHbIX
XapaKTepucTu

MaTeMaTuyYeckne Teopum n MeTosbl, NCNOJIb30BaTb OCHOBHbIE METOAbI MeTodaMun cTaTucTudeckonm obpaboTkm
npvMeHsieMble Npu 06paboTke faHHbIX | CTAaTUCTUYECKON 06paboTKN AaHHbLIX U | MHGOPMaLLIUMK, OCHOBaMMU
annpPoKCMMaLNKM YNCNEHHbIX hyHOaMeHTaNbHbIX MaTEMATUYECKNX
XapaKTepucTuK TEOpPU N HaBbIKaMWN UCMOJIb30BaHUS
MaTeMaTMyeckoro annapaTa npu
0bpaboTke faHHbIX

OMK-2: CnocobeH ncnosib3oBaTb MaTeMaTUYeCKNe, pr3nyeckme, PU3INKO-XMMMYECKIMEe, XMMUYECKe MeTOAbl AN peLleHnst
3afa4 NpoeccnoHaslbHON AesTelbHOCTH

OMNK-2.3 Ucnonb3syeT 6a3oBble 3HaAHUA B 001aCTU MaTeMaTUKU U (PU3MKM NPU NJIAHMPOBAHUU PaboOT XMMUYECcKon
HanpasBJIEHHOCTH

coaeprXaHue npoueccos un MCcnoab3oBaTb XMMN4eckue, HaBblKaMW KOMMNIEKCHOIo n
caMoopraHusaunm n camoobpasoBaHus, | MaTemMaTu4eckme u pnsnydeckme CpaBHUTENbHOIo aHann3a CoCTaBa,

e
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MX 0COBEHHOCTEN U TEXHOJIOTMEN
peanusauum, ncxonsa N3 uenen
COBEpLUEHCTBOBaHUSA
npogeccnoHassbHON AeATENbHOCTHN

Moaenn; onpenenaTb BO3MOXHOCTb
paunoHanbHOIro NCrnoJib3oBaHNA
ecTeCTBeEHHOHaAY4YHbIX 3aKOHOB B
Pa3NNYHbIX obnacTax HaYKN N TEXHNKN

CTPOEHUA N XUMUNYECKNX CBOWCTB
BewecTB

OMNK-2: CnocobeH ncnosib3oBaTb MaTeMaTUYeCKNE, Pr3nYeckme, PU3INKO-XMMMNYECKIME, XMMUYECKe MeTOAbl AJA peLleHnst

3aaad I'IpOCpECCI/IOHaJ'IbHOPI AeATeNIbHOCTU

ONK-2.1 NpuMmeHsAeT TeopeTUYeCcKue u NoaysMnupuyeckue Moaesiv rnpm peweHum 3agaay XuMn4eckon

HanpaBJIEHHOCTH

noaxoAbl K peleHuto 3agay s
OCHOBHbIX pa3fesioB MaTEMaTUKK, a
TakKXe UX NPUIOXKEHNSA K
TEopeTNYeCcKom XNMnUn, NPUHLMMNbI
MaTeMaTM4eCKoro MoAenmpoBaHms
XUMUYECKUX peakuunmn

MCNosb30BaTb MaTeMaTUYECKUN
annapaT npu U3yyYeHnn n
KOJIMYeCTBEHHOM OMUCaHNN
hM3MYECKMX NPOLLECCOB U SBNEHUN, @
Tak>XXe Mpu peleHnmn prsnyeckmx
3agad

HaBblkaMN TEOPETMYECKOro n
3KCNEePUMEHTAJIbHOr0 NCCefoBaHnS
MOZeNnen XMMn4eckKmnx npoL.eccos

ONK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, hunsmydeckmne, PUNKo-XxMumMmyeckmne, XuMmnyeckmne MeToabl 4ns peeHns

3afa4 npogeccnoHasbHON feATEeNbHOCTN

OlNK-2.2 Ucnonb3yeT cTaHAApPTHOE NporpaMMHoe obecneyeHue Npu peleHUn 3agay XMMU4YecKon

HanpaBJIEHHOCTH

. BO3SMOXXHOCTW NMporpaMMHbIX MakKeToB
obuiero Ha3sHa4veHus (Microsoft) npu
peLleHnn 3alay XUMNYeckom
HanpaB/1EeHHOCTU

NPUMeHsATb NpPUKIagHoe nNporpaMmMmHoe
obecrneyeHune npu opraHnsayunm
peLleHns Npon3BOLACTBEHHbIX 3a4a4
XUMUNYECKON HanpaB/1eHHOCTU

HaBblKaMW MPakKTU4YeCKOoro npuMeHeHns
nporpaMmMmHoe obecneyvyeHne npu
peLleHnn 3agayd XMMNYeCKom
HanpaBJ1EHHOCTU

OuncumnnmnHa "KBaHTOBas MexaHMKa U KBaHTOBas XMMMA" N3y4aeTcsa NoCcpencTBOM JieKLMn, BCe
pa3aesibl NPorpamMMbl 3aKPenasatTCsa MPakTUYeCKMMIn, NabopaToOpHbIMU 3aHATUAMUN, BbINMOJHEHNEM
KOHTPOJIbHbIX paboT, camocTosaTeNlbHON paboThl Hag y4eOHOM N HayYHO-TEXHUYECKON NUTEpaTypon

N 3aBepllaeTCcd 3K3aMeEHOM.

OGLwan TPYAOEMKOCTb AUCLMNJIMHBI COCTaBnseT 180 4yaca, 5 3a4eTHbIE efeHMNLbI.

Bup npoMe)XyTO4YHOM aTTecTauum: DK3aMeH.

PaspaboTymk:
3aB. Kahegpon:

3aB. BbinycKatoLwen kadenpon:

MognucaHo npocton 3IM 15.09.2025

bepaHokoB Pama3aH AcnaHoBUY

MopnucaHo npocton 30 16.09.2025

MonoBa AHresnnHa AnekceeBHa

Moanucano npocton 3 16.09.2025

MonoBa AHrennHa AnekceesHa
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