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Lenun n 3apayum yuyeOHOM gucumnnuHsbl (Mmoaynsa)

Lenb u3y4yeHUs AUCLUUMIUHBI COCTOUT B (POPMMPOBAHUUN CUCTEMbI 3HAHWN, onpenensiomnx
npogeccnoHasibHoe MMPOBO33PEHNE BbINMYCKHUKOB, Ha OCHOBE COBPEMEHHOro PyHOaMeHTalbHOro
o6pa3oBaHns, 3PYANPOBAHHOCTW, YMEHUS NpelBuieTb BO3MOXHble MOTEPUM OT KOPPO3MOHHLIX
NOBPEXAEHU N NPUMEHNTb COBPEMEHHbIE MeToAbl 3al1Thl, 06ecrneynTb 3KOHOMHOE PacXoJoBaHne

NPUPOAHBLIX PECYPCOB CTPAHbI.
3apaum n3yyeHnsa QUCUUNINHbLI BKIOYaIoT:
1. O3HaKOMJIeHNE C TEOPETUYECKUMN OCHOBAMU AVNCLUMJINHBI.

2. MNony4veHne 6a30BbiIXx JN1AaBOPATOPHbLIX YMEHWA [N opraHv3auum NabopaTOpPHbIX M MOJIEBbIX
nccnenoBaHUii KOPPO3MOHHBIX NPOLLECCOB.

3. OBnageHne HeobxoAUMbIMM HaBbIKaMU MPOCTENLLNX KOPPO3MOHHbBIX PAaCcYeTOoB.

OCHOBHbIe BJIOKM U TeMbl AUCLUMNJIUHDI

Paspen AMcUMNANHDbI
Koppo3uns. OCHOBHbIE MOHATUSA N onpefesieHns.
Buabl Koppo3uun. [oBepXHOCTHbIE BULObI KOPPO3nNK
Koppo3MoHHO-MexaHN4Yeckue paspyLieHus
Koppo3noHHble cpefbl
Koppo3unsa 0CHOBHbIX KOPPO3MOHHbIX MaTEpPUasioB.
OCHOBHbIe MeTOoAbl 3aLNTbl OT KOPPO3UK
[MpoMeXyToYyHasa aTTecTaumsa: 3K3ameH

MecTo AMcuunIuHLI B CTPYKTYype OIl

OncumnnnHa BxoAUT B nMepedvYeHb KypcoB obsA3aTenbHoOM 4YacTu ydyebHoro mnaHa Oll. OHa
nMmeeT npepguwecrteytouimne norn4eckmne n cogepkatesibHo-MmetTogmndeckmne cedasm C ancumninHamMmn
6a30BOM YaCTN MaTEMATUYECKOIr0 N eCTECTBEHHOHAYYHOr 0 Unkna «®Punsmka», «Pnsnyeckas xmmmsa»,
«MaTemaTunka», «MHpoOpMaTUKa», a TakXe COMyTCTBYlOLWME CBA3N C AMcuUnaMHamm «O6was un
HeopraHnyeckasa XmMna», «AHaNNTNYECKaa XUMUA», «DNTEKTPOXUMUSA».

AncunnnmHa HanpaBseHa Ha opMupoBaHMe 6a30BbIX MHCTPYMEHTAsIbHbIX, CUCTEMHbIX U
NH(OPMALMOHHbBIX KOMMNeTeHuun 6yayuiero BbIMYCKHWKa B MPUKAIAAHON, CMEXHOW C OCHOBHOW,
OTpac/nbio HapoOHOro XO03AMCTBa, O3HAaKOMJIEHWE C YPOBHEM, MepcrnekTMBaMu U BeayL MU
TEHOEHUNSMN COBPEMEHHON KOPPO3MOHHOW HayKu, pa3BUTME UHTENNEeKTYaslbHbiX CrocobHocTeln
CTyOEeHTOB. BaxHOe MMPOBO33peHYECKOe 3HAYEHME NMEET PaCCMOTPEHNE NCTOPUYECKOro acneKkTa
HayKu. OnpepeneHne Benyllein posin OTEYECTBEHHbLIX Y4YeHbIX B (POPMUPOBAHUN COBPEMEHHOI0
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YPOBHSI 3/IEKTPOXUMMM pPa3BMBaeT 4YYyBCTBO MATPUOTU3IMA U APYrMx HeobXxoOuMbIX KayecTB
BbIMYCKHMKA.

B pe3ynbTaTeé N3ydYyeHmna oUuCumnJinHbl 6aKanaBp AOJI)XKeH obnapaTtb
ceayiouwmMmmm KoMmneteHumamnm:

MKYB-2: CriocobeH oka3biBaTb MH(POPMALMOHHYO NOAAEPXKKY CNeunanncTam, oCyLecTBASIOWNM HayYHO-
nccnenoBaTesibCkne paboThl

NMKYB-2.2 F'OTOBMUT Nnpe3seHTaL UM No TeMe BbINOJIHAEMOro NpoeKTa, opraHusyeT U conpoBoXaaeT ¢ nomolubio IT-
NMPOAYKTOB U YCTPOUCTB NpPe3eHTaLuuIo NPoeKTa, B KOTOPOM NPUHMMAaET y4yacTue

MeToO0/10M10 NONCKa Haqu0|7| n npoBoANTb NMOUCK Hay‘-IHOVI n HaBblKaMWl NpMeHeHNA
TEeXHUYeCKol NHopMaLKN B CETU TEXHUYECKO NHMOPMaLNN C crneumnann3npoBaHHOro NPoOrpaMMHoOro
WNHTepHeT n cneumnann3npoBaHHbIX WCMOJIb30BaHUEM 0OLLMX 1 obecneyeHns n 6a3 gaHHbIX Npn
6a3ax OaHHbIX; OCHOBHbIE NPUEMbI Ccneunann3npoBaHHbiX 6a3 faHHbIX; pelweHnn 3agay npodeccnoHanbHom
paboTbl CO cneumnann3npoBaHHbIM NPUMEHSTb Cneunasn3npoBaHHoe chepbl AesTENBHOCTMN
rnporpaMmMHbIM obecrnevyeHnem npu nporpammMHoe obecrnevyeHune npu
NnpoBeAeHNN TeoOPeTUYEeCKNX pacyeToB |MNpoBeAEeHUN TEOPETUYECKNX pacyeToB
n obpaboTke aKCNepUMeEHTaNbHbIX n 06paboTKe aKCNepUMEHTaNbHbIX
OaHHbIX AaHHbIX; NCMOJIb30BaThb

cneunannsnpoBaHHOE NPorpaMMHoe

obecrneyeHune npu NpeacTaBieHUN

pe3ynbTaToB paboThl

npodeccnoHasibHoMy coobLLeCTBY.

MKYB-1: CriocobeH BbIbBUpaTb U UCMOSIb30BaTh TEXHUYECKNE CPeaACcTBa U MeTOAbl NCMbITaHUA ANA peLleHns
nccaenoBaTeNbCKMX 3aia4 XMMUYECKOW HanpaBiaeHHOCTU, MOCTaBJIEHHbIX CreunaancTom 6osee BbICOKOM KBaandukaumm

NMKYB-1.3 BbiOMpaeT TeXxHU4YECKMe CpencTBa M MeToabl UCNbITAaHUMK (M3 Habopa uMeloLWNXCA) ANA peLlueHus
nocraBJsieHHbIX 3aga4y HUP

OCHOBHbI€ 3aKOHOMEPHOCTU CaMOCTOATESIbHO BbIMOJIHATb OCHOBHbIMW HaBblKaMU1 MNOJlyYEeHUS U
XUMUNYECKOWN TEXHONOMMN KaK HayKu, CTaHAapTHble onepaLumn nosy4yeHus N3YYEHUS XMMUYECKUX CBONCTB
npo6sieMbl M NepPCnekTUBbLI Pa3BUTKA BELLECTB N N3y4YeHNS CBOWCTB U COeAVHEHWI Pa3/INYHON NPUPOAbLI, U
XMMUYECKMX MPOMN3BOACTB, (PU3NKO- 3aKoHOMepHocTeln 6e3 obpalyeHmns K hU3NKO-XMMUNYECKNX 3aKOHOMEPHOCTEN
XMMUNYECKNE OCHOBbI TEXHOJIOM N, TEKCTY CTaHOAPTHON METOANKM. 6e3 obpalleHns K TeKCTy CTaHAapTHOMN
BO3MOXXHble€ MPUYUHbI HapyLLeHNs MeTOAMKM

TEXHOJIOrM4eCKMX NapamMeTpos,
haKTopbl, BAUSIOLWME Ha
TEXHONOrMYeCcKnin NPoLLecc, OCHOBbI
PU3NKO-XNMUYECKNX METOLOB aHan3a;
npuHUnNnbl 06paboTKM NosyYeHHbIX B
nccnenoBaHUM pesyJsibTaToB,
npeacTaBneHmne nx B UHHopMaLIMOHHOM
BUIE.

MKYB-1: CriocobeH BbIbBUpaTb U UCMOSIb30BaTh TEXHUYECKNE CPeaACcTBa U MeTOAbl NUCMbITaHUA ANA pelleHns
nccaenoBaTeNbCKMX 3aia4 XMMUYECKOW HanpaBaeHHOCTU, MOCTaBJIEHHbIX CreunaancTom 6osiee BbICOKOM KBaandukaumm

NMKYB-1.4 T'OTOBUT 00beKTbl UCCrenoBaHus

BO3MOX>XHOCTU N OrpaHnyeHuns aHa/n3npoBaTb XMMUYECKME BellecTBa | TeopeTU4yeCcKMMnN OCHOBaMU n
NMPUMEHEHNS1 COBPEMEHHbIX (hN3NYECKUX [N 06BEKTLI U KOHTPOMPOBATL NPakTUYeCKNMMN HaBblkaMn paboTbl Ha
M PU3NKO-XUMNYECKNX METOL0B npoTeKaHne NPoL,EeCcCoB Ha CEPUNHOM M | CZTIOXKHOM Hay4YHOM 060pyoBaHUN
aHaIn3a CJIOXKHbIX XUMUYECKNX C/I0OXKHOM Hay4HOM 060opynoBaHMN XmMunyeckmnx nabopatopun

06beKToB (xpomaTorpadsl, nonaporpadsbl,

criekTpooToMEeTphbl, PYyOPUMETPbI,
KYJIOHOMETpbI)

MKYB-2: CriocobeH oka3biBaTb MH(POPMALMOHHYO NOAAEPXKKY CNeunanncTam, oCyLecTBASIOWNM HayYHO-
nccnenoBaTesibCkne paboThl

NMKYB-2.1 NMpoBoauT NepBUYHbIA NOUCK MHPOPMaLMKM NO 3afaHHON TeMaTuke (B T.4. C UCMOJIb3OBaHUEM
naTeHTHbIX 6a3 AaHHbIX)

TexHn4yeckune cpeacTsa U MeToabl HaxoauTb 0bLLyto MHoPMaLmo Ans HaBblKaMW NMoayyeHust obLLenn Hay4Ho-
ncnbiTaHnin (13 Habopa nMetoLwmxcs) peLleHns npoeccuoHaNbHbIX 3a4ay, TeXHNYeCcKon nHopMauum B ceTn
ONSA pelleHns NocTaB/IeHHbIX 3aad NCMoJsib30BaTb HECKOJIbKO NMPOrpaMMHbIX | IHTEpPHET; B CXKaTble CPOKM OCBOUTbL
HWNP npoaykKToB Ass 06paboTku HOBOE NporpaMMHoe obecneyeHne nog
3KCMepUMeHTaNbHbIX faHHbIX 1 PYKOBOACTBOM crieumanucta 6onee
NOArOTOBKMW Hay4HbIX Nybankauunii n BbICOKOW KBasndpukaumm, cnocobeH
[OKNagos NoAroToBUTbL TE3UChl A0K1ala 1
npeseHTauuio No 3aflaHHON TeMe npu
HanMyum wabnoHa

MKYB-1: CriocobeH BbIGBUpaTb U NCMOJIb30BaTb TEXHUYECKNE CPeaACcTBa U METOAbl NCMbITaHNA ONA pelleHns
nccnefoBaTebCKUX 3a4a4 XMMMUYECKON HanpaBieHHOCTW, MOCTaBJIEHHbIX creuraancTomM 6osiee BbICOKON KBaangukaumm

NMKYB-1.2 N'OTOBMUT 3J1IEME@HTbI A OKYMEHTaLuu, NPOeKTbl NJIAaHOB U NPOrpamMm oTaesnbHbix 3Tanos HUAP

AelCcTBYIOLLME NMPaBOBblE HOPMbI, NPOEKTMPOBaTh pPeLleHNe KOHKPETHOW | HaBblkaMy MPOEKTUPOBAHUS, pPeLleHNs
MMEIOLLMXCA PeCcypCcoB U OrpaHMYeHniA; | 3adayun npoekTa, Bbibnpas 1 ny6siMyHOro npeacTaBneHns
ANropuTMbl MOUCKA OMNTUMaJIbHbIX ONTUMaJibHbIV CNocob ee pelueHus, pe3ynbLTaToB pelleHns 3ahau
crnocoboB pelleHUs 3aay B pamMmkax NCXonsi U3 AelCTBYIOLWNX NPaBOBbIX nccnefoBaHus, NPoeKTa,
nocTaBJIEHHON Lenun; cnocobbl HOPM 1 MMEIOLLUXCS Pecypcos, 1 NeaTeNIbHOCTH.

onpeneneHns COBOKYMHOCTU OrpaHNYeHU; Ka4eCTBEHHO pellaTh

B3aMMOCBS3aHHbIX 3a/lay B paMKax KOHKpeTHble 3aaa4un (MccnenoBaHums,
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MOCTaBJIEHHOWN LEenn paﬁOTbI, NMpoeKTa, neaTenbHOCTH) 3a

obecneynBaoLLNX ee fOCTUIKEHNE; YyCTaHOBJIEHHOE BpeMmsi; NybanyHo
TEXHOJIOrMI0 MPOEKTUPOBAHNA NpeacTaBfAaTb pe3y/bTaTbl peLleHns
0XXVOAEMbIX PE3YbTATOB peLleHuns 3a4a4 UCC/Ie0BaHNsA, MPOEKTa,
MOCTaBJIEHHbIX 3a4a4 NEeATesIbHOCTU

MKYB-1: CriocobeH BbIGBUpaTb U UCMOJIb30BaTb TEXHUYECKNE CPeACcTBa U METOAbl UCMbITaHUA ONA pelleHns
nccrnefoBaTeNbCKUX 3a4a4 XMMUYECKON HanpaBieHHOCTW, MOCTaBJIEHHbIX crieuranancTomM 6osiee BbICOKON KBaangukaumm

NMKYB-1.1 NMnaHupyeT oTAenbHble CTaAUN UCCIIef0BaHUA NPU Hanu4Yum obwero nnaHa HUP

MeToAbl MJ1aHNPOBAHMA SKCNEPUMEHTa, | MNJaHUPOBaTh SKCMEPUMEHT Ha OCHOBE | OOLLUMMU HaBbIKaMW aHasiM3a, CUHTEe3a,
nocTpoeHunsA MOD,EJ'IeI7I n3y4aemMbix aHa/in3a NnTepaTypHbIX OaHHbIX, CpaBHeEHUA, 0606LLI,eHI/I9| n

06beKToB aHanm3nposaTb 1 060bLaTh [oKa3aTenbCTBa

pe3ynbTaTbl 3KCNEPUMEHTa,
(HOpPMYSINPOBATL BbIBOAbI

OuncumnnmnHa "Koppo3unsa 1 3auimta MeTasanoB” nsyy4yaeTcsa NocpencTBoM NeKuuin, Bce pasaensi
MporpaMMbl 3aKpenasaiTCa NpakTU4YeCKuMu, nabopaTopHbIMK 3aHATUAMU, BbINOJIHEHNEM
KOHTPOJIbHbIX paboT, camocTosaTeNnbHON paboThl Hag y4eOHOM N HayYHO-TEXHUYECKON NUTEpaTypon
M 3aBepLUaeTCsa 3K3aMeHOoM.

O6Lwan TPYAROEMKOCTb AUCLMNJIMHBI COCTaBnseT 144 yaca, 4 3a4eTHbIE efeHMNLbI.

Bupa npoMe)XXyTO4YHOM aTTecTauum: DK3aMeH.

PaspaboTymk: MognucaHo npocton 3IM 16.09.2025 lMonoBa AHrennHa AnekceesHa
3aB. Kahegpon: Moanucano npoctonm 3M 17.09.2025 [Monosa AHrennHa AnekceeBHa
3aB. BbiNycKatowen kadenpon: Moanucano npocton 3MM 17.09.2025 [Monosa AHrennHa AnekceesHa
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