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1. HEJIX OCBOEHUA

1.1 | dusnueckasg xumus 4. 1

1.2 | 03HAaKOMHUTH C OCHOBHBIMH 3aKOHAMHM M IIOHATHAMU TEPMOJANHAMHUKHN, MMPUMEHCHUIO TCPMOJUHAMUYCCKOT'O ITOAX0Aa K
OIMMCaHUIO COCTOSTHUSA PAaBHOBECHUA U K OITMCAHUIO IIPOLECCOB (1)8.30BBIX U XUMHYCCKHUX HpeBpaIHeHPlﬁ.

1.3 | 3apaun TUCLIUTIIMHEL:

1.4 | OBnanern:

1.5 |- cmocoboM pacdera XMMHUYECKIX PaBHOBECHIT

1.6]- OIIPECACIICHUEM HaIlpaBJICHUA CaMOIIPOU3BOJIBHBIX IIPOLIECCOB

1.7 | - ompeneneHueM napuualbHble MOJIbHBIE BETUYMHBI B PACTBOPAX

1.8 | - BEIIOJTHEHHEM PAacYeTOB PABHOBECHH B PacTBOpax

1.9 | - BeImonHEHNEM aHaIU3a (a30BBIX PABHOBECHH HAa OCHOBE (ha30BBIX AUArPAMM

1.10 | - meTomamu SKCIICPUMCHTAJIBHOI'O OINIPCACICHUA (1)I/I3I/IKO-XI/IMPI‘I€CKI/IX BCJIINYMH

1.11 | ®u3uyeckas XUMus 4.2

1.12 | ens u 3amaum AUCITUTLUTHHBI

1.13 ]_[C.Hb - OBHAKOMUTHb C OCHOBHBIMH 3aKOHaMH U INNOHATHUAMHNU KHHCTUKU, B YAaCTHOCTU XUMHUYECKOH KUHETUKHU, a TAKKEC C
OCHOBHBIMH 3KCIICPUMEHTAJIbHBIMU U TCOPCTUUCCKUMHU OAXOAaMH K OITMCAHWIO KWHETHKU ITPOLICCCOB.

1.14 | 3agaun

1.15 [ OBnanets:

1.16 |- cnocob6oM pacdeTa CKOPOCTEH MPOIIECCOB

1.17 | - cmoco6oM onpeneneH:s KWHETHYECKUX apaMeTpoB CKOPOCTeH XUMUYECKUX PEaKIii, MaccomepeHoca u
3JIEKTPOIIEPEHOCAa B TOMOTEHHBIX U I'€TEPOTEHHBIX CHCTEMAX.

1.18 | - MeTOgaMu ONMCAaHUSI KUHETHYECKUX 3aKOHOMEpPHOCTEH

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOI ITPOT'PAMMBI

Baox OIT: B1.0

2.1 TpeboBanus K npe)IBali)nTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 |Hudopmaruka

2.1.2 | Xumus

2.1.3 | MmxkeHepHas U KOMIBIOTEpHAS rpaduxa

2.2 Jucuunimnubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTByIIee:

2.2.1 |Bsenenue B KBAaHTOBYIO TEOPHIO TBEPIOTO TENa

2.2.2 | detheKThl KpHCTAIITHYECKOH PEIIeTKI

2.2.3 | KomnbroTepusanus 3KCIepUMEHTa

2.2.4 | MeramioBeaeHre HHHOBAIIMOHHBIX MaTEPHUajIOB

2.2.5 |Meronbl BEIYUCIUTEIBHON QU3NKH

2.2.6 | Mertozp! uccie0BaHus MaTEpUAIIOB

2.2.7 |IlnmaHupoBaHUE ¥ OPTaHHU3AIMS HAYYHO-HCCICIOBATEIBCKON PaboOThI

2.2.8 |IlnanupoBaHrEe HAYYHOTO YKCIIEPUMEHTA

2.2.9 | Teopust MOBEpXHOCTHBIX SIBICHUMN

2.2.10 | Teopust cummMeTpuu

2.2.11 |TexHuka HpU3NKO-XUMHUUECKOTO IKCTIEPUMEHTA

2.2.12 | ®u3uka MOIyIPOBOAHUKOB

2.2.13 | ®usuueckue CBOMCTBA KPUCTAIIOB

2.2.14 | DnexrpoHnka

2.2.15 |3amuTa HHTEIUIEKTYaIbHOW COOCTBEHHOCTH U ITATEHTOBEICHIE

2.2.16 |Koppo3us u 3amura METaJLI0B

2.2.17 |HayuHo-nccnenoBartensckas padboTa

2.2.18 |HayuHo-nccnenoBartensckas paboTa

2.2.19 |HayuHo-nccnenoBartensckas padboTa

2.2.20 |HayuHo-nccnenoBartensckas paboTa

2.2.21 |Ilpom3BoAcTBeHHAs IMPaAKTHKA ITO MOTYICHUIO MPOPECCHOHANBHBIX YMEHHUH U OTBITa PO ECCHOHATBHON eI TEIEHOCTH

2.2.22 |Ilpom3BoACTBEHHAs IPAKTHKA ITO MOJTYYCHUIO MPOPECCHOHANBEHBIX YMEHHUH U OBITA MPO(PECCHOHAIBHOMN eITETLHOCTH




2.2.23 |IIpou3BOACTBEHHAs MPAKTHKA 110 MOTYUCHUIO MPOGECCHOHANBHBIX YMEHUI U OMbITA NPO(ECCHOHANBHOMN eATebHOCTH

2.2.24 |IIpom3BOoACTBEHHAs IPAKTHUKA 110 MOTYUCHUIO MPOGECCHOHANBHBIX YMEHUI U OMbITA PO(ECCHOHANBHOMN eITeIbHOCTU

2.2.25 | ®usnka METAIIJIOB

2.2.26 | AromHoe cTpoenue a3

2.2.27 |VHxeHepus NOBEPXHOCTU

2.2.28 | OcHOBBI GU3HUKI TOBEPXHOCTH

2.2.29 | DU3NKO-XUMUS METAIJIOB M HEMETAJUIMYECKUX MAaTEPHAJIOB

2.2.30 |BricokoTeMIEepaTypHble MaTepHabl

2.2.31 | KoMno3uuuoHHbIE MaTepUabl

2.2.32 | KoMnproTepHOE MOJICITHPOBAHHE MATEPUAJIOB U TPOIIECCOB

2.2.33 | KomnbroTepHOE MOJICITMPOBAHHE MTPOIECCOB MOIyUYEHHUS] MATEPHAIIOB

2.2.34 | MaremMaTH4ecKre METOIbI MOJICTUPOBAHUSA (PU3MUECKUAX MPOIIECCOB

2.2.35 | MeramioBeieHue CBapKU

2.2.36 |Meroap! uccaen0BaHUs CTPYKTYpP U MaTepuayoB. HacTs 2

2.2.37 |Hanomarepuaisl

2.2.38 | OcnoBbl maretusMma. Yacts 2. [Iporieccrl nepeMarHidMBaHus MaTEPUAIOB

2.2.39 |IloBepxHOCTHOE MOIU(DUIIPOBAHNE MAaTEPUAIOB M 3AIIUTHBIE ITOKPHITUS

2.2.40 |IlomroToBKa K HpOLEIype 3alIUThI U 3aIIUTa BEITYCKHON KBaNU(HKAIIMOHHON paboThI

2.2.41 |IloaroToBKa K HpOIEIype 3aIIUThI U 3aIIUTa BEITYCKHOW KBaNU(HKAIIMOHHOH paboThI

2.2.42 |IloaroToBKa K IpOIEIype 3alIUThI U 3aIIUTa BEITYCKHON KBaMN(HKAIIMOHHOH paboThI

2.2.43 |IloaroToBKa K MpOIeIype 3alIUThI U 3aIIUTa BEITYCKHONW KBaMN(HKAIIMOHHOH padoThI

2.2.44 |IlpenmumiioMHas IIPAKTHKA [UIS BBITOJHEHHS BBIITYCKHOH KBATM(HUKAIMOHHON paboTHI

2.2.45 |IlpenmumiioMHas IIPaKTHKA [UIS BBITOJHEHHS BBITYCKHON KBATM(PHUKAIMOHHON paboTHI

2.2.46 |IlpenmumiioMHas IPaKTHKA [UIS BEITOJHEHHS BBITYCKHOH KBATM(PHUKAIMOHHON paboTHI

2.2.47 |IlpenmumuioMHas IPaKTHKA [UIS BBITOJHEHHS BBITYCKHOH KBATU(PHUKAIMOHHOH paboTHI

2.2.48 | CnekrpooTOMETpUIECKIE METOIbI OIICHKH KauecTBa KPUCTAILIOB

2.2.49 | CnenuaiabHbIE CILUIaBbI

2.2.50 | TexHOMOTHUsI TEPMUYECKOH 00paOOTKU

2.2.51 duznyeckoe MaTCepruaJIOBCACHUC CIIJIaBOB C 0COOBIMH MarHUTHBIMU CBOﬁCTBaMH, 4acTh 2. Mal"HHTHO-TBepZ{He CILIaBbI

2.2.52 | OyHKUMOHANbHBIE MaTEPUAIbI ANEKTPOHUKH

2.2.53 | OKkcTpeMalbHbIe TEXHOJIOTUH [TOJYyYeHUs HAHOMATEpUalloB

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMMA

OIIK-5: Cnioco0eH pemiaTb HAy4YHO-HCC/IeI0BATEIbCKIE 321a4H MPU OCYIIECTBJIEHUM NP0 ecCHOHAIBLHOI e TeJbHOCTH C
NpUMeHeHeM COBPeMEeHHbIX HH()POPMALHOHHBIX TEXHOJIOTUI U MPHUKJIAJHBIX ANMAPATHO-NPOrPAMMHBIX CPEACTB,
OCYIIECTBJISITH MO/IeJTHPOBAHNE, AHAJIH3 H YIKCIIEPHMEHTHI B IeJISX MPOBeAeHHS 1eTAJIbHOI0 NCCIeJOBAHMS ISl PelleHus
3aja4 B Npo¢)ecCHOHAIbHOI 001acTH

3HaTh:

OIIK-5-31 kak HCIOJIb30BaTh B HpO(l)eCCI/IOHaHLHOﬁ JACATCIBHOCTHU 0a3oBbIe €CTCCTBCHHOHAYYHBIC 3HAHU A, BKIIFOYas 3HaHUS O
npeamMeTe u 00BeKTax HU3YYCHUS, UX OCHOBHBIX XapPAKTCPHUCTUKAX Ha MMPUMEPE TCPMOANHAMHUYCCKUX U KWHCTHYCCKUX ITapaMCTpPOB,
OMMCBIBAIOMINX 3BOJIOIAIO CUCTEM, a TAKKE 3HATH OCHOBHBIC aJITOPUTMBI ITPOBEACHUA KOMITIJICKCHBIX PACUCTOB. 3HaTh OCHOBHEIC
MPUHOUIIBI OPEACTABICHUA JaHHBIX.

YMmerb:

OIIK-5-Y1 HaxoAUTh ¥ UCIOIB30BaTh HEOOXOAUMBIE TaHHbIE IJIsl pellleHHs MPOopeCcCHOHANBHBIX 3a/1a4, a TAKKe MIPECTaBIATh
Pe3yIbTAThI UCCIENOBAHUH, (HOPMYIUPOBATEH BHIBOJIBI, B TOM YHCIIC JIJIS HCCIICAOBAHUM, MPOBEICHHBIX B KOMaH/IC

OIIK-1: Cnoco0eH pemaTh 3a1a4n npogeccHoHAILHOI AeTeILHOCTH, TPUMeHss 3HAHUA (PyHAaMEHTAIbHBIX HAYK,
MeTOIbl MOIeIMPOBAHNS, MATEMATHYECKOTO AHAJN3a, €CTECTBEHHOHAYYHbIE 1 00IIleMHKEeHePHbIe 3SHAHNUS

YMerhb:

OIIK-1-Y1 pemats 3aga4u IpodhecCHOHATBHON ACATENEHOCTH, IPUMEHSS 3HaHUS (DYHIAMECHTAIBHBIX HAYK, METOIBI
MOJISTUPOBAHNS, MATEMATHIECKOTO aHAIN3a, €CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIC 3HAHUS

OIIK-4: Cnioco0eH NpoBOIUTH H3MePeHUsI U HA0I01eHus B cepe npodeccHoOHATBLHOM AeATeIbHOCTH, 00padaThIBaTh U
NpPeICTaABJIATHh IKCICPUMEHTAJIbHBIC TaHHbIC

YMmerb:

OIIK-4-Y1 npoBoIuTh U3MEpeHsI U HaOmoieHns B chepe mpodeccroHaTbsHON e TeIbHOCTH, 00padaThiBaTh M MPEACTABIATH
SKCTIIEPUMEHTAJIbHBIC JAHHbBIE




OIIK-5: CniocoGeH pemiaTh HAYYHO-UCCJIEA0BATEIbLCKHE 321241 IIPU OCYIIECTBJICHHH NPO(eccHOHAIBHOM 1esTeIbHOCTH €
NpHMeHeHHeM COBPeMEeHHBIX HH(POPMANMOHHBIX TEXHOJIOTHI U MPHUKJIATHBIX ANNAPATHO-NMPOrPAMMHBIX CPEICTB,
OCYIIeCTBJISITH MOJeJHPOBAHNE, AHAJIN3 M IKCIIEPHMEHTHI B 1eJIAX NPOBeIeHUs AeTAJIbHOT0 HCCIeA0BAHNS /151 pelleHus!
3aa4 B Npo¢ecCHOHAIbHOI 001acTH

Baagers:

OIIK-5-B1 B MPOBCACHUHN PACUCTOB U MMOCTAHOBKE OIBITOB B paMKaX 3KCIICPUMCHTAJIBHBIX U TCOPETUUCCKUX HCCJICIOBaHUM.

OIIK-4: Cnioco0eH NpoBOIUTH H3MepPeHUsI U Ha0I01eHus B cepe npodeccHoOHAIBLHOM AeATeIbHOCTH, 00padaThIBaTh U
NMPEeACTABJIATH IKCIIEPUMEHTAIbHBIE JaHHbIE

Baanernb:

OIIK-4-B1 HaBbIkaMu TIPOBEACHUS H3MEPEHUS U HAOIIOIeHHS B cepe MPpoPecCHOHATEHON AATSIILHOCTH, 00pabOTKH U
MIPEJICTABIIATh SKCIIEPUMEHTAIbHbIE JaHHbIE




