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YHulpﬂﬁmﬂ)br[ﬂmrBWMBKH "XI/IMMLIeCKaﬂ TEXHOJI0INA CUHTETUYECKUX 6UOI0rM4eCKN aKTUBHbIX

IX rnpernapaToB U KOCMETUYECKUX cpeCcTB"

nporpaMmMma NoAaroToBKM "6akasiasp"

Lenun n 3apayum yuyeOHOM gucumnnuHsbl (Mmoaynsa)

Llenbto ocBoeHusa gucumnianHel "CTpoeHune Mmonekyn" aBaseTcs nogroToBka K

HAaY4YHO-UCCNEeNoBaTENbCKON M MNefarorMyeckon nedATeNbHOCTU O pelleHus 3adad, CToAlmX
nepen COBPEMEHHOW XuMMUen. B pesynbTaTe OCBOEHUS [HOaHHOW AUCUUMAWHBLI OO0/KHbI ObiTb
ChOopMUpPOBaHbI NpeaCcTaBNEHNS O COBPEMEHHbIX KOHLIEMUMSAX CTPOEHUS XMMUYECKUX COEANHEHUI U
BO3MOXHOCTEM WX WCMOJb30BaHMUA AN MOHUMAHWMS U MPOrHO3MPOBAHUSA (PU3NYECKUX CBOWCTB
BELLECTB U MX PEAKLIMOHHOM CNOCOBHOCTM B Pa3JINYHbIX YC/I0BUSIX.

3apaum n3yveHna gucumnninHbl BKJIKOYaAlOT:
1. O3HaKoMJIeHME C TeopeTn4eCKMMm oCcHoBamMm oUCUUMJIUHBI.

2. MonyyeHne 6a30BbiX 3HAHWIA O MPUHLUMMANANIbHLIX OCHOBAX Ba)XHEMLUUX CMEKTPOCKOMUYECKMX U
pPe30HaHCHbIX MeTOoAO0B, Cheunannsaumn, 4yBCTBUTENIbHOCTMW.

3. O6ocHoBaHue Ll,eJ'IeCOO6pa3HOCTVI NCNoJib30BaHUA TOro WM MHOIro MmeToda UJIn Nx COBOKYINMHOCTHU
npum peweHnn KOHKPETHbLIX XMMUNYECKNX 3ada\.

4. OBnageHmne HeobxoOMMbIMN HaBblIKaMK I'IpOCTeIZLIJI/IX Pac4eTOoB.

OCHOBHbIE BJIOKM U TEMbl AUCLUMNJINHBI

Paspen AMCUUNIUHBI
NcTopuyecknm acnekT.OCHOBbI COBPEMEHHOW TEOPUN XMMUYECKOr0 CTPOEHNS
fiBneHne n3omepnn.OCHOBHbIE MOHATUSA, TEPMUHbI, onpeaeneHns. CTpyKTypHas nsomepus
MpocTpaHCTBEHHas CTPYKTYpa COeANHEHNI
DIeKTPOHHAsA CTPYKTYypa COeANHEHNN
FeomeTpuna Monekyn.CeA3b NPOCTPAHCTBEHHOWN CTPYKTYPbl U FEOMETPUN MONEKYST C INEKTPOHHbLIM
CTPOEeHneM
Me>XMoieKyNspHble B3aMMOLEeNCTBUS
KonebaTesbHble CNEKTPbl, CBA3b CO CTPYKTYPOWN
NMpoMexyTo4yHaa aTTecTaums: 3a4yeT

MecTo aMCcUMNIMHLI B CTPYKTYpe OIl

OucunnnnHa "CTpoeHne Monekyn" 0OTHOCUTCA K BapuaTUBHOM YacTn y4ebHOro nnaHa.

OHa 6a3mpyeTca Ha 3HAHUSAX U YMEeHMsIX, BblipaboTaHHbIX MPU MPOXOXKAEHUN MpeaLlecTBYLWNX
06w mx npoeccrmoHanbHbIX KypcoB (0bLas XuMmns, HeopraHnyeckas XMMms, opraHnyeckas XuMums,
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punsnyeckas xumums n ap.), yrnybnset dyHOaMeHTaslbHyl0 eCTeCTBEHHO-Hay4YHYyl MOoAroTOBKY
cneuranncToB, 3aknagbiBaeT 6a3y ANs paga nocsaedylowmx cneumanbHblX KypcoB. OCHOBHble
3afla4yM N3yYeHUs OAUCUMMNHBLI COCTOST B NMOJTYHYEHUN CTYAEHTAMN 3HAHWIA OCHOBHbBIX COBPEMEHHbIX
KOHLEMNUWIA TEOPETUYECKOW XUMUN, 3HAKOMCTBE C UCMOJIb3yEeMbIMU

coBpeMEHHbIMN TEPMNHAMU, XapPaKTEPU3YIOLWLNMUN pPa3Hbl€ aCNeKTbl CTPOEHUNA XNMNYECKUX
coeguHeHun, yCBOEHUN NPUNHLUNMOB NO3HAaHNA CTPOEHNA XNMUHECKNX coegunHeHun Pa3HbIX TUMNOB C

MOMOLLbIO IKCMEepUMeHTaslbHbIX N pac4YeTHbIX MeTO40B, MOHUMaHUN CBA3M (DaKTOPOB CTPOEHUSA U
cpeabl C peaKLI,VIOHHOI7I CnocobHOCTLIO BELLLECTB

B pe3ynbTaTte M3yYeHUSA OUCLUMNJIUHDI 6aKanaBp AOJI)XKeH obnapaTtb

ceayiouwmMmmm KoMmneTeHuy

MKYB-1: leMOHCTPUPYET KOMMJIEKCHbIE 3HAHUS N CUCTEMHOE NOHMMaHe 6a30BbIX OCHOB METOLOB, MPMEMOB U TEXHOJIOT A
B NPOEKTUPOBAHUN N34E/UN U TEXHOOMMYECKMX NPOLLeCCOB NPON3BOACTBA OA4EXAbI

NMKYB-1.4 N'OTOBUT 00beKTbl UCCle,0BaHUs

BO3MOX>XHOCTW 1 OrpaHNYeHuns
NMPYMeEHEHNsI COBPEMEHHbIX (PU3NYECKIMX
M PU3NKO-XUMNYECKUX METOLO0B
aHaNN3a CNOXKHbIX XUMNYECKNX
obbekTOB

aHaNM3MpPoBaTh XUMUYECKNE BeLLeCcTBa
M 06BEKTLI U KOHTPOJIMPOBATL
npoTeKaHue NpoL,eccoB Ha CEPUNHOM 1
CJI0)KHOM Hay4HOM o6opyaoBaHun

TeopeTnYeCKnMmM OCHOBaMU 1
NPakTUYeCKMMN HaBblkaMn paboTbl Ha
CJIOXKHOM Hay4HOM obopyoBaHUK
xmMunyeckmnx nabopatopun
(xpomaTorpadsl, nonsporpadbl,
CreKTpodoTOMETPLI, (PJIYOPUMETPSI,
KYJIOHOMETPHbI)

MKYB-2: CrnocobeH pyKoBOAUTL NPOEKTaMU 1 NPOrpaMMamMm no BHEAPEHWIO HOBbIX METOL0B 1 MOAEseN OpraHn3auum n
NnjaHMpPOBaHWsA NPOU3BOACTBA HA YPOBHE MPOMbILLIIEHHON OpraHn3aumm

NMKYB -2.1 NMpoBoAaUT NnepBUYHbIA NOUCK MH(OPMaLUM NO 3aA4aHHOM TeMaTUKe No BCeM AOCTYNnHbIM 6a3zam
AaHHbIX, B TOM YUCJie NaTEeHTHbIM 6a3zaM AaHHbIX

TexHU4YecKne cpeacTBa N MeToAbl
ncnbiTaHun (13 Habopa nMerLLNXCs)
ON9 peLleHnsa nocTaBJ/IeHHbIX 3a4aY
HWP

HaxoauTb 06yt nHopMaumio Ans
peLleHns NpodeccuoHaibHbIX 3a4ay,
NCMOb30BaTb HECKOJIbKO NMPOrpaMMHbIX
NPOAYKTOB ANns 06paboTkm
3KCMEepUMEHTabHbIX faHHbIX 1
NnoAroTOBKWU Hay4HbIX Nybankaunin n
[OKNafoB

HaBblKaMW MoJsiy4eHns obLien Hay4yHo-
TEeXHNYECKON MHOopMaLUN B CETH
VIHTepHeT; B C)KaTble CPOKM 0CBOUTb
HOBOE MporpamMmMHoe obecneyeHne nog
PYKOBOACTBOM crielmanucta 6onee
BbICOKOW KBanndunkaummn, cnocobeH
NOArOTOBUTb TE3UChl AOKada U
npeseHTauuio Nno 3aflaHHoN TeMe npu
Hann4mm wabnoHa

MKYB-2: CnocobeH pyKoBOAUTb NMPOEKTaMU 1 NMporpaMMamMu no BHeLPEHWIO HOBbIX METOAO0B 1 MOLEJIel opraHM3aumm n
NAaHUPOBaHWS MPOU3BOLACTBA Ha YPOBHE MPOMbILLIEHHOW OpraHun3aLumnm

UCTOYHUKOB

MKYB -2.2 CocTaBnseT nutepaTypHble 0630pbl N0 3apaHHOM TeMaTUKe C UCNOJIb3OBaHUEM BCeX A0CTYNHbIX

MeTOLO0/IOrMI0 NMONCKa HAay4YHOW 1
TeXHUYeCcKoW nHopMaLumn B ceTu
VIHTEepHEeT 1 cneunann3npoBaHHbIX
6a3ax faHHbIX; OCHOBHbIE MPUEMbI
paboThl CO Cneunanm3npoBaHHbIM
nporpaMMHbIiM obecrnedyeHmem npu
NpoBeLEeHUN TEOPETUYECKMX PACHETOB
1 06paboTKe 3KCneprMeHTabHbIX
LaHHbIX

NPOBOAUTL MOUCK Hay4YHOW 1
TeXHN4YeCcKol NHopMaLn C
NCNoJsib30BaHMEM 06X 1
cneumraansnpoBaHHbiX 6a3 AaHHbIX;
NPMMEHSTb Cneunann3npoBaHHoe
rnporpamMmmMHoe obecneyeHue npu
NnpoBeAeHNN TEOPETNHECKUX PacYeToB
n 06paboTKe aKCNepuUMeHTaNbHbIX
OaHHbIX; UCNONb30BaTh
cneunannsnpoBaHHOE NPorpaMMHoe
obecneyeHmne npu npeacTaBieHUN
pe3ynbTaToB paboThl
npogeccnoHabHOMy coobLLecTBY

HaBblKaMW NPYMEHeHNs
creumnanm3npoBaHHOro NPOrpaMMHOro
obecneyeHns n 6a3 AaHHbIX Npu
peLueHnmn 3aay NpoeccMoHanbLHoM
chepbl AeaTensHOCTH

3afa4 npodeccnoHasbHON feATENbHOCTY

OMNK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, hunsmnydeckmne, PU3nKo-XxnmMmyeckmne, XuMnyeckmne MeToabl 415 peeHns

HanpaBJIEHHOCTH

OMNK-2.1 MNpuMmeHsAeT TeopeTUieckue U NoaysMnupuyeckue Moaesiv rnpm peweHum 3aaay XuMn4eckon

nogxonbl K peLlieHnto 3aaay n3
OCHOBHbIX pa3genos MmaTeMaTukuy, a
TaKXe UX NPpUnoXXeHna K
TEODETVI‘-IECKOIZ XUMUKN, NnpnHUUNbI
MaTeMaTn4eCKoro MmoaesimpoBaHus
XUMUYECKUX peaKLl,I/IVI

MCMob30BaTb MaTEMaTUYECKUN
annapaT npu nsyyeHun un
KONIMYeCTBEHHOM OMUCaHNN
h13MYECKMX NPOLLECCOB U SIBNEHUN, @
Tak>Xe Mpu peleHnmn prsnyeckmnx
3apay

HaBblKaMW TeOpeTN4eCKoro n
JKCNepMMeHTaIbHOIro nccnenoBaHma
Mogenen XMMn4eckmnx npoueccos

33134 NPoheCCNOHANbLHON AesTeNbHOCTM

OMNK-2: CnocobeH ncnosb3oBaTb MaTeMaTU4eckue, CbVI3I/I‘-IECKVIe, CII)I/I3I/IKO-XI/IMI/I‘-IeCKI/Ie, XMMun4yeckme MeToabl gnsa peweHma

HanpaBJ/1I€EHHOCTHU

OMNK-2.2 Ucnonb3yeT cTaHpapTHOe NporpaMMHoe obecneyeHue Npu pelleHUm 3apay XMMU4eckomn

: BO3MOXXHOCTM MPOrpaMMHbIX NaKeToB
obuiero HasHa4veHusa (Microsoft) npu

NPUMEHSTb NPUKIaLHOe NporpaMMHoe
obecneyeHune Npu opraHusauum

HaBbIKaMMN MPAKTUYECKOro NpuMeHeHns
nporpaMmHoe obecneyeHve npu
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peweHnn 3anad XNUMNYECKOWN peweHna Nnpon3soaCTBEHHbLIX 3a4a4 peweHnn 3agad XUMUNYECKON
HarnpaBJIEHHOCTU XUMNYECKON HarnpaBJeHHOCTU HarpaBJeHHOCTU

OMNK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, hnsmydeckmne, PU3NKo-XxnMmyeckmne, XuMnyeckmne MeToabl 4ns peeHns
3afa4 npogeccnoHasbHON feATeNbHOCTN

OlNK-2.3 Ucnonb3syeT 6a3oBble 3HaHUA B 001aCTM MaTeMaTUKU U (PU3MKM NPU NJIAHMPOBAHMU PabOT XMMUYECKON

HanpaBJIEHHOCTH

copgep>XaHme npoueccos Mncnosib3oBaTb XMMN4eckKune, HaBblKaMW KOMMJIEKCHOIo n
camMoopraHunsaunm n CaMOO6pa3OBaHVIH, MaTeMaTunyeckme n msndyeckme CpPpaBHUTEJNIBHOI0 aHa/1M3a CoCTaBa,
Mnx 0COBeHHOCTEN N TeEXHOOr e Mooenn, onpenenaTb BO3MOXHOCTb CTPOEHNA N XNMUNYECKNX CBOWCTB
peanusauunm, ncxonsa U3 uenen PaunoHasIbHOro NCNoJZib3o0BaHMA BellecTB

coBepLIeHCTBOBaHUA ecTeCTBeHHOHaY4YHbIX 3aKOHOB B

I'IpOCpECCVIOHaJ'IbHOPI AeATesIbHOCTU Pa3NnNYHbIX obnacTsx HayKN N TEXHUKN

MKYB-1: [1eMOHCTPUPYET KOMMIEKCHbIE 3HAaHUSA U CUCTEMHOE MoHUMaHne 6a30BbIX OCHOB METOA0B, MPUEMOB 1 TEXHOIOTUIA
B MPOEKTUPOBAHUN U3OENNINA N TEXHOOMMYECKMX MPOLIECCOB MPON3BOACTBA OA4EXAbI

NMKYB-1.3 BbiGupaeT TeXxHU4YECKMe cpencTBa U MeToAbl UCNbITAaHMUA U3 Habopa MMeKLUXCA ANA peLlueHus
nocrassieHHbIX 3apa4 HUP n HUOKP

OCHOBHbIE 3aKOHOMEPHOCTM CaMOCTOSATE/IbHO BbIMOJIHATH OCHOBHBIMU HABbIKAMU MOJy4YEHNS U
XUMUNYECKON TEXHONOMNN KaK HaykKu, CTaHAapTHbIe onepaLun nosyyeHuns N3YYEeHUS XMMUYECKUX CBONCTB
npo6sieMbl 1 NepcrneKTUBbLI Pa3BUTUA BELLECTB U N3y4YeHUs CBOWCTB U CoeaVHEeHWI Pa3INYyHoN NPUpPoOAbLI, U
XUMUYECKMX NPON3BOACTB, (DU3NKO- 3aKoHOMepHocTel 6e3 obpalleHns K (PV3MKO-XMNYECKNX 3aKOHOMEPHOCTEN
XUMUYEeCKMe OCHOBbI TEXHOJIOr 1K, TEKCTY CTaHOapPTHON MeTOAUKN. 6e3 obpalleHuns K TEKCTY CTaHOapTHOW
BO3MO>XXHbIE€ MPUYUHbLI HapyLUEeHUs MEeTOLNKM

TEXHOJIOrMYeCKUX NapamMeTpoB.,
thakTopbI, BAUSIIOLLME Ha
TEXHOJIOrMYeCKUiA NPoL,ecc, OCHOBbI
(PU3NKO-XMMUYECKMX METOLO0B aHaNN3a;
NPUHLMNbLI 06paboTKN NoJlyYeHHbIX B
NCCNenoBaHUN pesysibTaTos,
npefcTaBieHne Nx B UHHOPMaLIMOHHOM
Buae

MKYB-1: [1eMOHCTPUPYET KOMMJIEKCHbIE 3HAHWUSA U CUCTEMHOE MOHUMaHne 6a30BbIX OCHOB METO0B, MPUEMOB U TEXHOIOr I
B MPOEKTUPOBAHUN U3AE/INA N TEXHOJIOrMYECKUX MPOLIECCOB MPOM3BOACTBA OEXKAb

NMKYB-1.1 MnaHupyeT U NPOBOAMT OTAEJIbHbIE CTaAUU UCCIenO0BaHUA NPU Hanu4dum obwero nnaHa HUP u HUOKP

MeToAbl MNaHNPOBaHWA 3KCNEPUMEHTA, | NJaHNPOBaTh SKCMEPUMEHT Ha OCHOBE | 0BLLMMU HaBbIKaMU aHasM3a, CUHTEe3a,
NMOCTPOEHUSI MOLEseln N3yyaeMbix aHanM3a nMTepaTypPHbIX OAHHbIX, cpaBHeHus1, 0606LLeHns n

06bekToB aHanunsnposaTb M 0606LWaTh [loKasaTesbCTBa

pe3ynbTaTbl 3KCMEepUMeHTa,
¢hOpMYSIMPOBaTh BbIBOAbI

MKYB-1: [leMOHCTpUPYET KOMMJIEKCHbIE 3HAaHUS N CUCTEMHOE NOHNUMaHne 6a30BbIX OCHOB MeTO0B, npnemMmos n TexHo0rnmn
B MPOEKTUPOBAHUN U3AENNA N TEXHOJOMNYECKUNX MPOLLECCOB MPOM3BOACTBA OAEXAbI

NMKYB-1.2 F'OTOBUT 3J1IeMEHTbl AOKYMEHTauum no oraenbHbiMm 3Tanam HUP u HUOKP

[efcTByloLMe NpaBoBble HOPMbI, NPOEKTUPOBaTbL PelleHne KOHKPETHOW | HaBblKaMy MPOEKTMPOBAHNS, pelleHus
VMEIOLLIXCS PECYPCOB 1 OFPaHUYeHUid; | 3a4aym NpoekTa, Bbibupas 1 Ny6AMYHOro NpeacTaBfeHns
aNropuTMbl NMOMCKA ONTUMAJIbHBLIX ONTMMasbHbIN cnocob ee pelueHus, pe3ynbTaToB pelleHus 3aaad
cnocoboB pelleHns 3afay B paMKax NCX04s U3 AENCTBYIOLLMX MPABOBbIX ncciefoBaHNs, NPoeKkTa, AeATeNbHOCTH
MOCTaB/IEHHOW LIenn; crocobsbl HOPM N UMEIOLLIMXCS PeCcypCcoB, 1

onpeaesneHns COBOKYMNHOCTH OrpaHNYeHNit; KA4eCTBEHHO peLllaTh

B3aMMOCBSA3aHHbIX 33434 B paMKax KOHKPETHble 3aJa4mn (MccnenoBaHus,

NoCTaB/IeHHOW Lenn paboThl, npoekTa, AesTeNbLHOCTK) 3a

obecrneynBaoLLX ee JOCTVKEHNE; yCTaHOBJIEHHOE BpeMs; Ny6anyYHO

TEXHOJIOM IO MPOEKTUPOBAHNS NpeacTaBAAaTbL pe3ysbTaThl peleHuns

0XXNAAEMbIX PE3Y/IbTAaTOB PeLLeHNs 3afayd nccienoBaHns, NpoeKTa,

NMOCTaBJ/IEHHbIX 3343y [eaTeNbHOCTH

ONK-2: CnocobeH ncnonb3oBaTb MaTeMaTnyeckune, husmyeckmne, PuU3NKo-XxmmMmyeckmne, XuMnyeckmne MeToabl 4ns peeHns
3afa4 npogeccnoHasbHON feATeNbHOCTN

OlNK-2.4 ObpabaTbiBaeT paHHble C UCMOJIb30BaHUe CTaHAAPTHbIX CNOCOG0B aNnNPOKCMMaL MU YUCAEHHbIX

XapaKTepucTu

MaTeMaTuyeckue TeopuUn N MeToabl, NCMoJsib30BaTb OCHOBHbLIE METOAbI MeToAaMun CTaTUCTUYEeCKon obpaboTku

npvMeHsieMble Npu 06paboTke AaHHbIX | CTaTUCTUYECKON 06paboTKM AaHHbLIX U | MHGOPMaLUKM, OCHOBaMU
annpoKCcMMaLMn YNCIIEHHBbIX ¢pyHAaMEHTaNbHbIX MaTeMaTUYeCKunX
XapaKTepPUCTUK TEOPUIA N HaBblKaMy UCMOJIb30BaHUS

MaTeMaTM4yeckoro annapaTta npuv
0b6paboTke AaHHbIX

OncumnnnHa "CTpoeHne Monekyn" nsyy4yaeTcs nocpeacTBOM fieKUU, BCe pa3aesibl MporpamMmel
3aKpennaTCa NMPakKTUYeCKUMU, NabopaTopHbIMU 3aHATUSMU, BbIMOJIHEHWEM KOHTPOJIbHbIX paboT,
caMmocTonTesIbHOW paboThkl Haa y4ebHOM U Hay4YHO-TEXHNYECKO NNTEPaTYpPON 1 3aBepLlaeTCs
3K3aMeHOoM.

OOLwWwan TPYy[O0EMKOCTb AUCLUIJIIUHBI COCTaBseT 108 4aca, 3 3a4eTHbIe edeHuLbI.

Bua npoMe)XyTO4HOM aTTecTaumum: 3ayeT.
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PazpaboTymk: MopnucaHo npocton 3 04.11.2023 bepaHokoB Pama3aH AcilaHOBUY

3aB. Kathegpon: Moanucano npocton 3M 04.11.2023 [MonoBa AHrennHa AnekceesHa

3aB. BbiNycKatoLwen Kkahenpon: Moanucano npocton 3 04.11.2023 [Monosa AHrennHa AnekceeBHa
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