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0E30TTaCHOUCTE

nporpaMmMma NoAaroToBKM "6akasiasp"
LLlenun n 3apaum y'le6H0|7l AucumnauHel (Moayns)
LUenbio AUCUMNAUHDBI SBSIETCA W3YyYeHMEe OCHOB B3aMMOAENCTBMA U gudpakuunm

PEHTreHOBCKNX ny‘-|e|7|, 3J1EKTPOHOB, HeIZTpOHOB B KOHAOEHCUMPOBaAHHbLIX Cpeaax pa3in4Horo
CTpoeHnda n coCcTtaba.

3apauvM AUCUMMJIMHBL: M3Yy4YeHNEe OCHOBHbIX METOAOB AUPPAKLUMOHHOIO MCCeNOoBaHUS;
NPUHUMMbI OENCTBUS Ba)KHENLWMX PU3NYECKNX NPUBOPOB N MeTonoB B 06/1aCcTU ANDPAKLMOHHOIO
nccnegoBaHus.

OCHOBHbIe BJIOKM U TeMbl AUCLUUNNJINHDbI

Paspen aucumnnauHbl
CTaHoBNEeHMe 1 3Tanbl Pa3BUTUA PEHTFEHOCTPYKTYPHOro aHann3a. OCHOBHbIE MOHATUA PUINKK
PEeHTreHOBCKMX ny4ei. Mpupoaa peHTreHOBCKOro nsnydeHus. NpenomMmneHmne peHTreHoBCKUX Jiyyein u
ero NpakTU4yeckoe MCrnoJsib30BaHue.
B3anmopencTeme peHTreHOBCKOro n3Jly4eHns C BeLeCTBOM
Ondpakuma peHTreHOBCKUX JIy4en B KpucTasusiax
MeToAbl aHaM3a MOHOKPUCTaJI0B
MopoLlKoBble MeToAbl (MPpakKTUYeCKne NpuIoXKeHns)
MeTon Pypbe. dnemMeHThl 06Len Teopun ANdpakLnum 1 NPUMEpPbI NCCNIeA0BaHNS peasbHbIX
KpUCTannoB
KayecTBeHHbIN ha30BbI aHan3
HerTpoHorpadgus
MpoMeXyTo4yHasa aTTecTaums: 3a4yeT

MecTo aucumniinHbl B CTPpyKType OIl

OcBoeHMne AOucUMnAMHBbI PopMUpyeT Yy obyvalolmMxca KoMmneTeHuun, Heobxoaumble OnA
noaroToBkn 6akanaBpa B 06/1aCTVM XUMUKW. OUCUUNIMHA BXOAWUT B MepeyeHb (aKySibTaTUBHbIX
OCUNnAnH y4ebHoro nnaaHa.

OHa wuMeeT npedwecTBYyOWME JIOTMYECKMe U CcoAep)kaTeslbHO-MeToAnyYeckme CBSA3M C
npegMeTamMmm, WU3yYeHHbIMW CTyOeHTaMu B Mpouecce ocBoeHMA obpa3oBaTesibHOM MpPorpaMmbl
OCHOBHOro obulero obpa3oBaHusa Mo npeaMeTaMm «XumMus», «dPusmka», «MaTemMaTuKa», a Takxe
COMyTCTBYWOLWME CBA3N C AMCUMMAMHOM 6a30BOM 4acTuM MNPodecCMoHanbHOro umkna «XmMus
MPUPOAHLIX COEOAMHEHUN», «XUMUS OKpYy)Xalouwen cpeabl W MeToAbl KOHTPOsss OO6LEKTOB
OKpyXXatlowen cpenbl», «OCHOBbl XMMUYECKOW 3KCMEPTU3bl», «OCHOBbI Buoxmmmm». MNonyvyeHHble
3HaHNA MMEKT 3HAYEHUS O OCBOEHUA CrieumasibHbIX TEXHONOMMYECKNX OUCUUMINH B obnactu
XUMUNN OKPY>KaloLWEeN cpelbl, XAMNYECKOWN IKCNEePTU3bl N 3KONOrndeckom 6esonacHocTw.

B pe3ynbTaTeé N3yd4yeHna oUuCumnJinHbl 6aKanaBp AO0J1)KeH oﬁnap,aTb
ceayiouwmMmmm KoMmnetTeHumamnm:

OMNK-3: CrnocobeH NMPUMEHATb PaCHeTHO-TeopeTU4eCKne MeToabl oNsd N3y4HeHus CBOWCTB BeELWEeCTB 1 npoueccos C nx
y4yacTmem C UCrnoJib3oBaHnemM cospemeHHon BbIYNC/INTEIbHON TEXHUKN

OMNK-3.2 Ucnonb3yeT cTaHpapTHOe NporpaMMHoe obecneyeHue Npu pelleHUm 3apay XMMU4eckomn
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HanpaBJ/1I€eHHOCTHU

dyHOaMeHTasibHble PU3nyeckue
3aKOHbI 1 Teopuu, PU3NYeCKyIo
CYLLHOCTb fIBJIEHMI N NPOLLECCOB B
rnpupoe n TeXHNKe, UMeTb
npeacTaBieHne 0 KBaHTOBO-MNONEBOM
hn3nyveckom KapTuHe Mmupa; OCHOBHbIE
eCTeCcTBeHHOHaYy4Hble 3aKOHbI 1
32aKOHOMEPHOCTW Pa3BUTMA XUMMNYECKOWN
HayKu Npu aHannse nosy4yeHHbIX
pesybTaToB

NPUMEHSATb MaTeEMaTUYECKMNE MEeTOoAbI
0bpaboTku nHchopmMaumnm gns
TeopeTMyecknx pasnenos XxmMMmu,
aHanM3a 1 MoAENMPOBAHUA XUMUYECKNX
npoueccos

HaBblKaMW NMpakTn4eckoro
MCNosib30BaHNA 6a30BbIX 3HAHWIA U
MeToOoB MaTeMaTUKN, NPUMEHATb
noJly4eHHble TeopeTn4eckmne 3HaHnA Ha
NnpakKTuKe n B nccnenoBaTeNIbCKOM
neAaTenbHOCTU

y4acTnem C NcrnoJyib3oBaHneM coBpemMeHH

OW BbIYUCIINTENBHOW TEXHUKN

ONK-3: CnocobeH NMPUMEHATbL pacyeTHO-TeopeTn4eCkne MeTobl ANA N3y4eHunsa CBOWCTB BELLEeCTB U npoueccos C ux

HanpaBJIEHHOCTH

OMNK-3.1 NpumMmeHseT TeopeTUYeCKUe U NoslyaMnupuyeckue Moaesiv rnpm pelieHum 3apaay XuMn4eckon

nogxogbl K peLlleHnto 3anay n3
OCHOBHbIX pa3genoB MaTeMaTuKkuy, a
TaKXe UX NpunoXXeHna K
TeOpeTI/I‘-IECKOIZ XUMUKN, NnpuHUUNbI
MaTeMaTU4eCKOoro MmoaesimpoBaHuns
XNUMUNYECKUX peaKLl,I/Il7I

MCMob30BaTb MaTEMaTUYECKUN
annapaT npu U3yyeHnn n
KONIMYeCTBEHHOM OMNMUCaHNN
h13MYECKMX NPOLLECCOB U SIBNEHUNA, a
Tak>Xe Mpuv pelieHnmn prsnyeckmnx
3apay

HaBblKaMl TeopeTn4eckoro un
OKCNepMMeHTalbHOIro nccnenoBaHma
Mogenen XMMmn4eckmnx npoueccos

MKYB-1: CnocobeH BbIbUpaTb 1 NCMNOJb3

OBaTb TeXHN4YeCKMne cpeactBea N MeToabl MNCNbITaHWUA Ong peweHnsa
1nccaenoBaTesibCKUX 3a4a4 XMMUYECKOMN HarnpaBaeHHOCTW, MOCTAaBJIEHHbIX Ccreuna

ncTom 6os1ee BbICOKOW KBaAUMUKaLmm

NMKYB-1.4 F'OTOBUT 00bEKTbl UCCTIef,0BaHUA

BO3MOXXHOCTU 1N OrpaHn4eHna
MPUMeHEeHNS COBPEMEHHbIX PU3NYECKNX
N PUINKO-XMMUMNYECKMX METOO0B
aHaJIn3a CJZIOXKHbIX XUMUNYEeCKUX
obbekTOB

aHaNM3MpoBaTh XUMUYECKNE BELLEeCTBa
1 06BEKTHI U KOHTPOJIMPOBATh
npoTeKaHne NPoLLeccoB Ha CEPUAHOM 1
CJI0)KHOM Hay4HOM 06opyLoBaHUN

TeopeTn4ecKMMm OCHOBaMu n
NMPakTUYeCKNMM HaBblKkaMn paboTbl Ha
CNNOXKHOM Hay4HOM 060pynoBaHUN
Xnmmyecknx nabopatopun
(xpomaTorpadsl, nonaporpadsl,
CneKkTpodoToOMETPbI, (hyOpUMETPHI,

KYJIOHOMETpbl)

MKYB-1: CrniocobeH BbiIbBUpaTb U NCMOSb3

OBaTb TEXHUYECKME CPeACTBa N MeTOAbl UCMbITAaHUI AN pelleHns
nccnenoBaTesbCKUX 3a4aY XMMNYECKON HarnpaBaeHHOCTW, MNOCTaB/IEHHbIX creunan

ncTom 6onee BbICOKOWN KBasinukaumm

NMKYB-1.2 F'OTOBMUT 3JIEMEHTbI A,0KYyMe

HTauuu, NPpoeKTbl NJIaHOB U NMporpaMmMm

oTAeNnbHbiX 3Tanos HUP

OencTByoL e NpaBoBble HOPMbI,
VMMEIOLLMXCA PECYPCOB N OFpaHNYeHNN;
A/IFOPUTMbI MOMCKa ONTUMabHbIX
cnocoboB pelleHns 3aga4 B paMKax
rnocTaBJ/IEHHON Uenu; cnocobbl
onpeaeneHnss COBOKYMHOCTK
B3aMMOCBSI3aHHbIX 3aa4 B paMKax
rMocTaBJIeHHON uenn paboTsl,
obecneynBaloLMX ee QOCTUXKEHME;
TEXHOJIOr N0 NPOEKTUPOBAHMS
0XKUAAEMbIX Pe3y/ibTaTOB peLleHuns
MOCTaBJIEHHbIX 3a4au

NMPOEKTUPOBaTb peLleHne KOHKPEeTHON
3aja4m npoekTa, Bbibnpas
onTMMasbHbIA crocob ee pelleHus,
ncxoasa U3 AencTBYIOWNX NMPaBoBbIX
HOPM 1 MMEIOLLINXCSA Pecypcos, U
OrpaHMYeHNN; Ka4eCTBEHHO pellaTb
KOHKpeTHble 3aa4n (uccnenoBaHuns,
npoekTa, AeATeNbHOCTM) 3a
yCTaHOBJIEHHOEe BpeMs; Ny6an4yHo
npencTaBnaTb pe3ynbTaTbl peleHns
3ajay nccaepoBaHuUs, NpoekTa,

HaBblKaMWN MPOEKTUNPOBaHUA, pelleHns
n ny6n|/|quro npeancTtaBsieHnA
pPe3ynbTaToB pelleHnda 3anad
nccnengoBaHuA, NpoekTa,
neAaATeNbHOCTN.

AeATENIbHOCTN

MKYB-1: CriocobeH BbIbUpaTb U MCMOJIb30BaTh TEXHUYECKME CPeaACcTBa U METOAbl NCMbITAaHNA ONa peleHus
nccnenoBaTeslbCKUX 3a4aYv XMMMUYECKON HanpaBeHHOCTW, MOCTaBJIEHHbIX CrieuaancTomM 6osiee BbICOKOM KBaangukaumm

nocrasJieHHbIX 3apa4y HUP

NMKYB-1.3 BbibupaeT TexHU4eckme cpencTBa U MeToAbl ucnbiTaHuM (U3 Habopa UMeloLWNXCA) ANA peLueHus

OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKOW TEXHONOMMN KaK HayKu,
npo6sieMbl 1 NepcrneKkTUBbLl Pa3BUTKS
XUMUNYECKMX NPOnN3BOACTB, PU3NKO-
XUMUYECKNE OCHOBbLI TEXHOJIOTUN,
BO3MO>XHbIE€ MPUYUHbBI HApyLLEHUS
TEXHONOrMYecKnx napaMeTpos,
(hakTopbI, BAMSAIOLWME Ha
TEXHOMOrMYeCKNiA MPOLLeCC, OCHOBBI
(P13MKO-XMMUYECKNX METOLOB aHaIN3a;
NPUHLMNLI 06paboTKM MNoNyYeHHbIX B
UcCrnenoBaHUM pesyJsibTaTos,
npeacTaBieHne Nx B MHOPMaLMOHHOM
BUIE.

CaMOCTOATENbHO BbINOJIHATH
CTaHAapTHbIE onepaumn NoayyYeHmns
BELLECTB N U3y4eHNs CBONCTB ”
3aKoHOMepHocTen 6e3 obpalleHmns K
TEKCTY CTaHLapTHOW METOAMKMN.

OCHOBHbIMW HaBblKaMU1 MOJlyYeHUs U
N3yYeHUs XMMUYEeCKNX CBONCTB
COeVIHEHNIN Pa3/IN4HOW NPUPOAbLI, U
PU3NKO-XNMUNYECKNX 3aKOHOMEPHOCTEN
6e3 obpalleHnsa K TeKCTy CTaHAapTHOMN
METOoAMNKU

MKYB-1: CrniocobeH BbIGUpaTb U NCMOSb3

OBaTb TEXHUYECKME CPeACTBa N MeTOAbl UCMbITAHUI AN pelleHns
nccnenoBaTebCKUX 3a4aY XMMNYECKON HarnpaB/aeHHOCTW, NOCTaB/IEHHbIX creunan

ncTom 6onee BbICOKOWN KBasinukaumm

NMKYB-1.1 NMnaHupyeT oTAeNibHbIE CTa

AUN UccnepgoBaHusa Npu Hasinyuum 06LLI,

ero nnaHa HUP

MeToAbl MIAHNPOBAHMS 3KCMEPUMEHTA,
NMOCTPOEHUS MoAesiel N3yyaeMmbix
obbekToB

: NJIaHMPOBATb 3KCNEPUMEHT Ha OCHOBE
aHaNM3a IMTepaTypPHbIX OaHHbIX,
aHanm3npoBaTb 1 0600LaTb
pe3ynbTaTbl 3KCNEepUMeHTa,
(hOPMYJINPOBaThL BbIBOAbI

o6 MMM HaBblkaMn aHan3a, CMHTe3a,
cpaBHeHuns, 060bLeHns n
[oKasaTeNbCTBa

OuncumnnmnHa "OudpakLiMOHHbIE MeTOoAbl aHalln3a BeUleCTB U MaTepunanoB” nsyvyaeTcs nocpencTtsoMm
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JIEKUNI, BCe pa3aesibl NporpamMMbl 3aKpenistoTCa MPakTUYeCKnmMm, 1abopaTopHbIMK 3aHATUAMU,
BbIMOJIHEHNEM KOHTPOJIbHbIX PaboT, caMocTosATesIbHOM PaboThl Hag yY4ebHON N HayYHO-TEXHNYECKON
JINTEPaTypO 1 3aBEPLLIAETCA 3K3aMEHOM.

O6LWan TPYAOEMKOCTb AUCLMUNJIMHDbI COCTaBAAET 72 Yaca, 2 3a4eTHble eaeHULbl.

Bua npoMe)XyTO4HOM aTTecTtaumm: 3ayeT.

PaspaboTymk: MognucaHo npocton 30 16.10.2024 Cun4yko HaTtanba OnerosHa
3aB. Kathenpon: MopnucaHo npocton 3 30.10.2024 YynecoBa HaTanba HukonaesHa
3aB. BbiNycKatowen kadenpon: MoanucaHo npocTton 3M 30.10.2024 lMonoBa AHrennHa AnekceeBHa
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