AHHOTAUMSA

K padoueii mporpamMme no yueonomy npeamery OOIly.11 @uznka

Pabouass mporpamma paspaboraHa B cooTBeTcTBUM C DegepanibHbBIM
roCyJ1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO O0IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYyAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccunn  15.01.32 Omneparop CTaHKOB C MPOTrpaMMHBIM YIIPaBICHUEM,
YTBEPKJIECHHBIM ITpuka3zoM Munnpocsemenust Poccun 09.12.2016 N 1555 (pen. ot
01.09.2022).

VYueOuprit mnpeamer  «@Dusuka»  SABISETCS  00S3aTENbHOM  YacThIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
o0pa3oBaTeIbHON MPOrpaMMbl — MPOrPAMMBI TOJTOTOBKH KBATH(UITUPOBAHHBIX
pabounx, ciyxamux no npodeccuu 15.01.32 Oneparop CTaHKOB C TPOrpaMMHBIM
YIIPaBICHUEM.

Conepxxanue mporpaMMmbl yueOHOro npeamera «®Du3uKa) HANpaBICHO Ha
JIOCTUKEHUE PE3YyJbTaTOB €r0 U3YUYEHHUs B COOTBETCTBUU ¢ TpeboBaHusmu OI'OC
COO c yuerom npodeccuonanbpHoi HanpaBiaeHHocTd PI'OC CITO

Oco0oe 3HaueHne yueOHbIN NpeaMeT UMEET MPU (HOPMUPOBAHUH U PA3BUTUU
O0IIMX ¥ NPOPECCUOHANBHBIX KOMITETEHIIHI.

OK O0l. Bsibupars cmocobbl pemieHus 3anad  IpodeccruoHaIbHOM
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEACTBA IOMCKA, aHAINA3a U
MHTEpHpeTaluud HHPOpMaLIUK, U HTHPOPMALIMOHHBIE TEXHOJIOTUHU JIJISl BHITOJHEHHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. [TnanupoBath U peain30BbIBaTh COOCTBEHHOE MPO(EeCCUOHATBHOE U
JUYHOCTHOE pasBUTHE, IPEANPUHAMATEIBCKY O NEeATEIbHOCTD B
npoeccuoHanbHOM cdepe, UCIOB30BaTh 3HAHUS 0 (PUHAHCOBOM IPaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalUsIX;

OK 04. DddexTuBHO B3aUMOJCHUCTBOBATh UM pabOTaTh B KOJUIEKTHUBE U
KOMaH/IE;

OK 05. OcymecTBiasiTh YyCTHYHO M NHUCBMEHHYK) KOMMYHHMKAIIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit ®denepauuu ¢ ydyeroM OCOOEHHOCTEU
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. CopeiicTBOBaTh  COXPAaHEHHIO  OKpYyXKalollled  Cpeabl,
pecypcocOepexeHno, TPUMEHATh 3HAHUS 00 M3MEHEHHH KiIuMaTa, MPUHIUIIBI
OCpEeXKIIMBOTO MPOU3BOACTBA, HA(P(HEKTUBHO ACHCTBOBaTH B YPE3BBIUAMHBIX
CUTYaIUsX;

[IK 1.1. OcymiecTBasTh MOATOTOBKY M OOCITY>KMBaHHE pabouero Mecra IJis



paboThl HA METAJUIOPEXKYIIUX CTaHKaX Pa3jIMYHOIO BHUJA M TUMA (CBEPIMUIIBHBIX,
TOKapHBIX, ()PE3EPHBIX, KOMUPOBAIBHBIX, MMTOHOYHBIX U MUTH(OBATBHBIX ).

[IK 1.2. OcymecTBisiTh MNOATOTOBKY K HCIIOJIb30BAHUIO HHCTPYMEHTA,
OCHACTKH, TOJHAIAJIKY METAUIOPEKYIIUX CTAHKOB pPa3JIMYHOIO BUJA U THUNA
(CBEpJIUIBHBIX, TOKApHBIX, (PE3epHbIX, KOMUPOBAIbHBIX, IIMOHOYHBIX H
NUT(QOBAIBHBIX) B COOTBETCTBUU C TIOJYYEHHBIM 3a/IaHUEM.

[IK 1.3. OnpenensiTe NOCHENOBATENBHOCTh W ONTHMAJbHBIE PEKHUMBI
00pabOTKH pa3IMYHBIX U3JIETUN HAa METAITIOPEKYIIUX CTAaHKAX Pa3IMYHOTO BUJA U
TUTa (CBEPIHJIBHBIX, TOKAPHBIX, (PE3EPHBIX, KOMUPOBAIBHBIX, IIMOHOYHBIX W
U (OBATBHBIX ) B COOTBETCTBUU C 3aJJAHUEM.

[1IK 1.4. Bectn TeXHOIOTUYECKHIA MPOIIECC 0OpaOOTKH M TOBOJIKH JICTAJICH,
3aroTOBOK M HHCTPYMEHTOB Ha METAJJIOPEKYLIUX CTAHKAX PA3JINYHOIO BU/IA U TUIIA
(CBEpJIUIBHBIX, TOKApHBIX, (PE3epHBbIX, KOMUPOBAIbHBIX, IIMOHOYHBIX H
NUIMQOBAIBHBIX) C COOJIOJIEHUEM TPEOOBAHUM K KadyeCTBY, B COOTBETCTBHH C
3aIaHUEM U TEXHUYECKOU JIOKYMEHTAIUEH.

B pamkax mporpamMmbl y4eOHOTO TpeameTa oOy4arolMMHUCs OCBAaUBAIOTCS
mnuHoctHeie (JIP), meranpenMerneie (MP) u mpeamernsle ayist 0a30BOro u
yriryonenHoro ypoBHed uzydeHus (IIP6 u IIPy) pe3ynbTaThl B COOTBETCTBUU C
tpeboBanusimu OI'OC COO.

JIP8 — cpopMUPOBAHHOCTh POCCHUHCKON Tpa)kIaHCKON HIECHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IIE€pPE]l
PoauHo, ropioctu 3a CBOM Kpal, CBOXO PoJIMHY, CBOM SI3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsAIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

JIP14 — oco3HaHMe JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYMBOIO OyAYIIEro;

JIP16 — - scTeTMyeckoe OTHOUIEHWE K MHPY, BKIIOYAs ICTETHKY ObITa,
HAy4YHOTO U TEXHUYECKOr0 TBOPUYECTBA, CIOpPTa, TPyda U OOIIECTBEHHBIX

OTHOIIICHUH;

JIP23 — TrOTOBHOCTH K Tpydy, OCO3HaHUE LIEHHOCTH MAaCTEpPCTBa,
Tpyaoar00ue;

JIP24 — TOTOBHOCTHL K aKTUBHOM JESATCIBHOCTH TEXHOJOTHMYECKOM U

COIMAJIGHON HANpaBIICHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATh, IUIAHUPOBATh M
CaMOCTOSTEILHO BBIMTOJIHATH TAKYIO JEATEIHHOCTD;

JIP25 — uHTepec K paznuyHbIM chepaMm npodecCUOHATBHON AeSITEILHOCTH,
yMEHHUE COBEPIIATh OCO3HAHHBIM BBHIOOp OymyIiei Mpoeccuu M peaan30BhIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

JIP26 — TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHIO HA
MPOTSIKEHUU BCEU KU3HU;

JIP30 — yMeHHWe TMPOTHO3UPOBATh HEOJArONPUSATHBIE 3KOJOTHYECKUE
MOCJICJICTBUS MPEANPHHIMAEMBIX ACHCTBUMN, TPEIOTBpAIIaTh UX;



JIP33 — COBEpIIIEHCTBOBAHHUE S3BIKOBOM M YHUTATEILCKOM KYyJIbTYPhl Kak
CpelICTBA B3aUMOAECICTBUS MEXIY JIOJbMHU U MTO3HAHUS MHUPA;

JIP34 — oco3HaHWE€ UEHHOCTHM HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH
OCYILECTBIIATh NPOEKTHYIO U UCCIIENOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIBHO U
B rpyMIIE.

MP1 — camocTtosarensHo (GopMyJIHpOBaTh U aKTyaJU3UpPOBATh MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBnuBaTh CYLIECTBEHHBIM NPU3HAK WM OCHOBAHUS JJIS
CpaBHEHUS, KiacCU(UKAITUU U 0000IIEHNUS;

MP3 — onpenenars nenm AeaTeIbHOCTH, 33/1aBaTh IapaAMETPBI U KPUTEPHUH UX
JOCTH)KEHHS,;

MP4 — BBIABIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSX;

MPS5 — BHOCHTBH KOpPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
PE3yIbTaTOB LIEJISIM, OLIEHUBATH PUCKHU ITOCIIEICTBUM 1E€ATEIBHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBILIUJICHUE IIPU PELIICHUU KA3HEHHBIX
npo0JieM;

MP8 — criocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY MOUCKY METOJ0B
peLIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METO/I0B ITO3HAHHUS;

MP10 — ¢opMupoBaHrne HAy4HOTO THUIIa MBIIUICHUS, BJIAJCHUE HAyYHOU
TEPMUHOJIOTHEN, KIIFOUEBBIMU IOHATHAMHA U METOJAMU;

MP12 — BBIABIATP NPUYMHHO-CIEACTBEHHBIE CBA3M M AKTYaJIM3UPOBATH
3a/ladyy, BBIABUTaTh THUIOTE3y €€ pEeHIeHUs, HaxXOAUThb AapryMEHThl IS
JI0Ka3aTesIbCTBa CBOUX YTBEPKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELLICHUS;

MP13 — aHanu3upoBaTh NOJYYEHHBIE B XOA€ PEUICHUS 3aa4M PE3YJIbTATHI,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP15 — paspabaTpiBaTh IUIaH pPEIICHHUS] MPOOJIEMBI C YYETOM aHaiM3a
MMEIOIINXCS MaTEPUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

MP16 — oCymiecTBISITh ILIEJEHANPABICHHBIM MOUCK IEPEHOCa CPENCTB U
croco0o0B JIEUCTBUS B MPO(PECCHOHATEHYIO CPEY;

MPI17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEJIBHYIO M MPAKTUYECKYIO
00J1aCTH KU3HEICATCIILHOCTH;

MP18 — ymeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

MP19 — BblgBUraTh HOBBIE €M, MpeAjiaraTb OPUTHMHAIbHBIE MOAXOAbI U
peLIeHus

MP21 — BnageTh HaBBIKAMHM TOJyYeHHs WH(OpMAUU HU3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSTENIBHO OCYIIECTBIISITh TOUCK, aHAIIN3, CHCTEMATU3ALUIO U
MHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJIOB U (HOPM MPEACTaBICHUS;



MP28 — BrafieTh pa3iaMuHbIMU crIoco0aMu OOIIEHUS U B3aUMOJACHCTBYS;

MP30 — pa3BepHyTO U JIOTUYHO H3JIaratb CBOK TOYKY 3pEHUSI C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP31 — mnoHuMarh W UCHOJB30BaTh IPEUMYIIECTBA KOMAHJHOW H
WH/IMBUIyaJIbHON paboTHI;

MP33 — npuHMMAaTh LEIH COBMECTHOM ACSATEIBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTb pojad C yY4eTOM MHEHUH YYaCTHUKOB OOCYXAaTh pE3yJIbTaThl
COBMECTHOM padoThI;

MP36 — KOOpAMHUPOBATH W BBINOJHATH PAOOTYy B YCIOBHSX PEAIBHOIO,
BUPTYaAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;

MP37 - OCyleCTBIATh TNO3UTUBHOE CTPATETMYECKOE IOBEACHUE B
pPa3IMYHBIX CHUTyalUsX, MPOSBISATH TBOPYECTBO M  BOOOpakeHUE, OBITh
VHULMATUBHBIM

MP38 — caMOCTOSITEIBHO OCYIIECTBIISITh ITO3HABATENIBHYIO ACSITEIBHOCTD,
BBISIBJIATH NPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Ja4d B
00pa30BaTeIbHON NE€ATEIHOCTH U )KU3HEHHBIX CUTYyalUsX;

MP39 — caMOCTOATENbHO COCTAaBJATH IUIAH PEHIEHUS MPOOJIEMBI C YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEAIIOUYTEHUI;

MP42 — penatb OCO3HaHHBIM BBIOOp, AapryMEHTUpPOBaTh €ro, Opartb
OTBETCTBEHHOCTb 32 PEILICHHUE;

MP46 — BnaaeTh HaBbIKAMM IO3HABATEJIbHOW pedIEKCUU KaK OCO3HAHUSA
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHHM

MPS55 — npuHMMaTh MOTHBBI U apTyMEHTBI IPYTHUX JIFOAEH NPHU aHAJIU3E
PE3YJIBTATOB JIEATEIBHOCTH;

MP56 — nmpuzHaBath CBO€ MPaBo M MPABO APYTHUX JHOJEH Ha OIIUOKY;

MP57 — pa3BuBaTh CIMOCOOHOCTH MOHMMATh MHUpP C TO3UIUU JIPYTOTO
4eJIoBeKa

I[TP61 cdopmMupoBaHHOCTH MPEACTABICHUN O POIU U MecTe (UBUKH U
aCTPOHOMUU B COBPEMEHHOM HAy4YHOM KapTHHE MUPA, O CUCTEMOOOPa3YIOIIEH pOIH
(GU3UKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCUUCKMX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pAa3BUTHE HAYKHU;
NOHMMaHHE (PU3UYECKOW CYIIHOCTH HAOJIOJaeMbIX SBJIICHUH MHKpPOMHPA,
MakpoMupa W MeEramMupa; I[OHHMaHHE pOJM AaCTPOHOMUU B NPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa W JAJbHEHMIIEM HAyYHO-TEXHUYECKOM pPa3BUTHH, POJIU
¢bu3uku B (OpMUPOBAHUU KPYTro30pa U (PYyHKIIMOHATILHOM TPaMOTHOCTU YeJIOBEKa
JUTSL pEeLIeHUs] TPaKTUYECKUX 3a]1ay;

[1P62 chopmMupoBaHHOCTH YMEHMH pacro3HaBaTh (U3MYECKUE SIBICHUS



(mponiecchl) U OOBACHATH MX HA OCHOBE M3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE JBIKEHNE, CBOOOHOE TIaJICHUE TEl, TBUKECHNE
M0 OKPYKHOCTH, HWHEPIUS, B3aMMOJICHCTBHE TeJ, KOJIeOATEIhHOE BIKCHUE,
pE30HAHC, BOJHOBOE ABMXKeHUE; nuddys3us, OpPOyYHOBCKOE ABMXCHHE, CTPOCHUE
KUIKOCTEH W TBEpABIX Tel, H3MEHeHue oObeMa Teln TMpH HarpeBaHUU
(OXJMaxJeHun), TEIUIOBOE paBHOBECHE, HCIAPEHHUE, KOHJEHCAIMs, IUIABJICHUE,
KpUCTAJUTA3alUs, KUIICHUE, BJIAXKHOCTh BO3[yXd, CBS3b CPEAHEN KHHETHYECKOW
HHEPTUU TEIUIOBOTO ABUKEHUS MOJIEKYJI C aOCOTIOTHOM TeMIlepaTypoil, MOBBIILICHUE
JABJICHUS] Ta3a IMpPU €ro HarpeBaHUU B 3aKPBITOM COCYJZIe, CBSA3b MEXKIY
napaMeTpaMM COCTOSIHMS Ta3a B H3OMpolleccax;  JJIEKTpU3alus  Tell,
B3aMMO/ICHCTBUE 3apsiiOB, HAarpeBaHWE NPOBOJHMKA C TOKOM, B3aUMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHus, audpakuus W MOJSpU3alMs CBETa, JUCIEPCUS  CBETa;
dboToanekTpudeckuii 3p(HEeKT, CBETOBOE JaBJIICHUE, BOZBHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHAs paJINOAKTUBHOCTb;

[IPG3 BnazeHWe OCHOBOIOJATAOIIMMHA (PU3NYECKHUMH TOHATUAMH U
BEJIMYMHAMH, XaPaKTEPU3YIOMUMU (U3MUECKHE TMPOIEeCcChl (CBA3aHHBIMU C
MEXaHMUYECKUM  JBWKEHHEM,  B3aUMOJACHCTBHEM  TEJI,  MEXaHUYECKUMU
KOJICOAHUSIMU W BOJIHAMU;, AaTOMHO-MOJICKYJIIPHBIM CTPOCHHEM  BEIECTBA,
TEIUIOBBIMU MPOLIECCAMH; JIEKTPUUECKUM U MAarHUTHBIM MOJISIMU, SJIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJICOAHUSIMUA U BOJIHAMH; ONTUYECKUMHU SIBIICHUSIMU;
KBAaHTOBBIMU  SIBJICHUSMHM, CTPOGHHEM  aroMa W  aTOMHOrO  sijpa,
PaIMOaKTUBHOCTBIO);  BJIAJICHUE  OCHOBOIIOJAralollMMU  aCTPOHOMUYECKUMU
MOHSATUSIMU, TIO3BOJISIIOIIMMHU XapaKTepU30BaTh MPOIECCHI, MPOUCXOJAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXXTaJaKTUYECKON cpejie; ABUKEHIE HEOECHBIX
TEJI, BOJIIOIIMIO 3Be3]1 M BeeaeHnHo;

[IP64 BmameHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMHU (3aKOH
BcemupHoro Ttsarotenus, [, II wm III 3akonbr HpOTOHA, 3aKOH COXpaHEHUA
MEXaHUUYECKON DHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUN CYNEPIO3UIUN
CUJI, IPUHIUMIT PABHONPABHOCTH WHEPIUATIBHBIX CHUCTEM OTCUETa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHbBI, MEPBBIM 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUS SJIEKTPUIECKOT0 3ap/ia, 3akoH KyloHa, 3akoH
OMma js yuyacTka 1enu, 3akoH Oma i MOJHOM 3JIEKTPUYECKOM IENU, 3aKOH
JIxoyns - JleHua, 3aKOH SJEKTPOMAarHATHOM HWHAYKUHH, 3aKOH COXPAaHEHUs
OHEPIruM, 3aKOH NPSIMOJIMHEHHOTO paclpOCTpaHEHUs] CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH IMPEJIOMIICHUS CBETA; 3aKOH COXPAHEHUS SHEPTUHU, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXPaHEHHUs OJJIEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHUs



MacCOBOT0 YHClia, OCTYJIaThl bopa, 3aKOH paJIMOaKTUBHOTO paciajia); YyBEpEeHHOE
WCITOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHan3e (PU3NIECKUX SBICHUN U
MPOIIECCOB;

[TP65 yMeHme yduTHIBATh TPAHUIIBI MPUMEHEHHS] M3yYCHHBIX (DH3NIECKUX
MOJIeJIei: MaTepuaabHas TOYKa, HHEepIMaabHas CUCTeMa OTcUeTa, ucalbHbIN ras;
MOJICIIM CTPOSHUS Ta30B, KMJKOCTEH M TBEPABIX TEJ, TOYCHUHBIM SJICKTPUUCCKUN
3apsia, sjiepHasi MOJIeNIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpU pPelIeHUN
buznyecKux 3a1ady;

[IP66  BnajmeHWe  OCHOBHBIMH  METOJAMH  HAy4YHOTO  TIO3HAHWUS,
UCIOJB3YEMBbIMU B (DU3UKE: MPOBOAUTH TMPSMbIE M KOCBEHHBIE HW3MEPEHUS
(bU3MYEeCKUX BEIIMYWH, BBIOWpAsi ONMTHMAIBHBIA CIIOCOO0 M3MEPEHUS W MCIOJb3YS
M3BECTHBIC METO/IbI OLICHKU MOTPEITHOCTEH U3MEPEHUM, IPOBOIUTH UCCIIEIOBAHUE
3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C HUCIOJIb30BAHUEM TNPSIMBIX H3MEPEHUH,
OOBSCHATH MOJYYCHHBIC PE3YyJIbTAThI, UCIONB3YsT (PU3MUECKHE TEOPUH, 3aKOHBI U
MOHATUS, W JelaTh BBIBOJIBI; COONIOJATh IpaBuia OE30MacCHOr0 TpyJa IpHU
MPOBEJCHUU HCCIICIOBAaHUN B paMKaXx y4eOHOro JHKCIepUMEHTa U Yy4eOHO-
MCCIIEIOBATENbCKOM AESTEILHOCTH C UCIOIB30BaHUEM ITU(POBBIX U3MEPUTEIIBHBIX
YCTPOUCTB U 1a00OpaTOPHOTO 000PYI0BaHUS; CPOPMUPOBAHHOCTH MPEICTABICHUN
0 METOJIax MOJIYUYEeHHUsI HAyYHBIX aCTPOHOMUYECKUX 3HAHUM;

[IP67 chopmMupoBaHHOCTh YMEHHS pEIIATh pPACUETHBIEC 3a/Jauyd C SIBHO
3aJlaHHOM (PU3HUECKON MOCIIBIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIUIIBI; Ha
OCHOBE aHaJIh3a YCIOBUS 3aJaydl BHIOMpPATh (PU3MUECKYIO MOJEINb, BBIJCISTH
dbuznyeckre BeJMUYUHbI U (HOPMYJIbl, HEOOXOAUMBIC JJIsI €€ PelIeHUs, MPOBOIUTH
pacyeThl U OIIEHUBATh PEAIbHOCTD MOTYUYEHHOT0 3HAaUeHUS (DU3UYECKOM BEIMUUHBI;
pemaTh KayeCTBEHHBIC 3aJlaud, BBICTpaWBas JIOTUYECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKJICHHI ¢ Omopod Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKHe ABIICHUS,

ITP68 chopMuUpOBaHHOCT, YMEHHS MPUMEHSTH IOJIYYCHHBIC 3HAHUS IS
OOBSICHEHUS YCIOBUM MNpOTEKaHUs (PU3HYECKUX SBJICHUH B MNPUPOAE U JUISA
MPUHATHUS TPAKTUYECKUX PEIICHUN B TMOBCEIHEBHON >KU3HU MJi1 OOeCcTedeHUs
0e30MmacHOCTH TpU  OOpalieHud C OBITOBBIMH NPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXpaHEHUS 370pPOBbsi M COOJIOJICHHS HOPM DKOJOTMYECKOTO
MOBEJICHUSI B OKpY’XKalOIeW cpeje; MOHMMAaHUE HEOOXOJUMOCTH MPUMEHEHUS
JOCTHKEHUM (PU3HKN U TEXHOJIOTHI JUIS PAllHOHAIBHOTO IIPHUPOIOIOIH30BAHUS;

ITPGY9 cdhopmMupOoBaHHOCTh COOCTBEHHOW TIO3WIIMM 110 OTHOIICHUIO K
buszndeckoil HWHPOPMANIUM, TOJYyYaeMOM W3 pPa3HbIX HWCTOYHHKOB, YMCHHM
UCIIOJB30BaTh  HUGPOBbIE TEXHOJOTUU IS TIOMCKA, CTPYKTYpPUpPOBaHUS,
WHTEpIIpETAlUK U MPEICTABICHUS YUeOHOW U HayYHO-TIOMYJIIPHOU HH(pOpMAIUK;
pa3BUTHE YMEHUI KPUTUUECKOTO aHaJlM3a MojiydaeMoi nH(opMaimu;



[IP610 oBnagenwe ymeHusiMH pabOTaTh B TPYINIE C BBINOJHEHUEM
Pa3TUYHBIX COIMATBHBIX POJICH, IJIAHUPOBATh PAOOTy TPYMIbBI, PAIMOHAIBHO
pacrpenensiTh AesITeIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsAX, aJeKBaTHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI;

[Pyl cdopMUpOBaHHOCTH MOHUMAHHUSA POJIM (PU3UKH B SKOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COIMAIBbHOM M ATHYECKOW cdepax NesSTebHOCTH YEJIOBEKa;
posid ¥ MecTa (PU3MKK B COBPEMEHHON HAay4YHOW KapTHUHE MUPA; POJIU aCTPOHOMUU
B IPAKTUYECKOW AEATEIBHOCTU YEJOBEKA U JAJIbHEWIIEM HAayYHO-TEXHUYECKOM
pa3BUTHUH,

[IPy2  cpopMHUpOBAaHHOCTHP  CHCTEMBl  3HaHMHK O  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, NEHCTBYIONIMX HA YPOBHSIX MHUKPOMHUPA,
MakKpoMupa M Merammpa, Mpe/ICTaBICHUA O BCeOOIeM XapakTepe (PU3NYECKHUX
3aKOHOB; TPEJCTABICHUN O CTPYKTYpE MOCTPOCHHS (U3UUECKOM TEOpHUH, YTO
MO3BOJUT OCO3HaTh pOJIb (YyHIAMEHTAIBHBIX 3aKOHOB U MPHUHIUIIOB B
COBPEMEHHBIX IMPEJCTABICHUSAX O MPUPOAE, IMOHATh TI'PAHUIBI MPUMEHUMOCTH
TEOpUl, BO3MOXKHOCTU HX MPUMEHEHHS MJIsI ONHCAHUS €CTECTBEHHOHAYYHBIX
SBJICHUM U IIPOLIECCOB;

[IPy3 copMupoBaHHOCT YMEHHS pa3auyaTh YCJIOBHS NPUMEHHMOCTU
Mozeneld (U3MYECKUX TeNl M MPOIECCOB (SBJICHHI): HHEpIUaIbHas CUCTEMa
oTcueTa, MaTepHalibHasi TOUKa, PABHOYCKOPEHHOE JIBKEHUE, CBOOOIHOE TaJICHUE,
a0CcoJIIOTHO ympyras aedopmaius, abCOMIOTHO YIPYyroe u abCOMIOTHO HEYNPyroe
CTOJIKHOBEHHMSI, MOJIEJIEH rasa, *HUJAKOCTH U TBEPJOro (KpHUCTAUIMYECKOro) Teja,
UJICAIBHOTO T'a3a, TOYEYHBIN 3apsijl, OAHOPOJIHOE JICKTPUUECKOE MOJIE, OJHOPOIHOE
MarHuTHOE TMoJie, TapMOHUYECKHE KoJieOaHMs, MaTeMaTUYECKUN MasTHUK,
UJeaJbHbId  TPYXKUHHBIM  MAasTHUK, TapMOHHUYECKHE BOJIHBI, HJCabHbBIN
KoJieOaTenbHbIM KOHTYp, TOHKasl JIMH3a; MOJeJied aroMa, aTOMHOIO sjapa u
KBaHTOBOM MOJIC/IM CBETA;

[TPy4 chopMupoBaHHOCTE YMEHHS OOBICHATh OCOOCHHOCTH MPOTCKAHUS
bu3nYecKuX SIBICHUN: MEXaHMUYECKOE JBI)KCHHE, TEIUIOBOE JIBI)KCHHE YACTHII
BEILECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE ABMKEHHE, MU (Py3Us, HCTIapeHue,
KUTNIEHWE W KOHJCHCAlMs, IUJIABJICHWE W KPUCTAJIU3alus, HalpaBJIEHHOCTb
TeIionepeaay, dJEKTPU3alMd TeJd, OSKBUIOTCHIMAIHHOCTH TOBEPXHOCTU
3apsDKEHHOTO  MPOBOJIHUKA, DJIEKTPOMArHUTHOM HWHIYKIMH, CaMOWHIYKIIUH,

" "

3aBUCHUMOCTH  CONPOTHUBIICHUS MOJYNPOBOAHUKOB "p-" u '"n-tumoB" oT
TEMIIepaTyphl, pe30HaHCca, HWHTepPepeHInn BOJH, IU(PAKINK, IUCIIEPCHUH,
MOJIHOTO BHYTPEHHEro oTpaxeHus, Qororddexrt, Gunueckne MPUHIIUATIBI
CIIEKTPAJIbHOTO aHaiu3a W paboThl Jiazepa, "anmbda-" u "Oeta-" pacmansl sjaep,
raMma-u3aydeHue saep;

[IPy5 cpopMUpOBaHHOCT, YMEHHUW MPUMEHSATH 3aKOHBI KIACCUYECKON



MEXaHUKHU, MOJEKYISIPHOH (QU3UKKM W TEPMOAMHAMHUKHU, DJIEKTPOJUHAMUKH,
KBaHTOBOW (DM3WKHU IS aHAIHM3a ¥ OOBSICHEHUS SIBJICHUN MUKPOMHUpPA, MAaKPOMHUPA
¥ MEramMupa, pa3audarh yCIOBHS (TPaHUIII, 00JIACTH) TPUMEHUMOCTH (PU3NUECKIX
3aKOHOB, TOHMMAaTh BCEOOIMI xapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXpPAaHECHHUS MEXAHUYECKOW DHHEPTHM, 3aKOH COXPAHEHUS HWMIIYJIbCAa, 3aKOH
BCEMUPHOTO TATOTEHUs, IEPBBIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUUECKOTO 3apsja, 3aKOH COXpPAaHEHUS OHHEPruu) W OrPAHMYEHHOCTh
WCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (DU3UYECKUE IMPOIIECCHI,
WCIOJIb3Yys OCHOBHBIC MOJIOKEHUS, 3aKOHbI U 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbI KHHEMATHKH PaBHOYCKOPEHHOTO JTBMKCHHUS,
npeoOpa3oBanHus ['amwiest AJisT CKOPOCTH W TepeMeNeHus], Tpu 3akoHa HeioToHa,
MPUHLNAN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHUS HUMITyJlbca M MEXaHUYECKOW DHEpPruu, CBs3b paOOThl CHIIBI C
V3MEHEHUEM MEXaHUYECKOU DHEPIUH, YCIOBUs PABHOBECUS TBEPAOIO TeNa; CBI3b
JIaBJICHUsI WJICAJIBHOIO ra3a CO CpeAHEd KUHETHUYECKOW DSHEPruer TEIIOBOIro
JBWKCHHUSI M KOHUEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO
CpeIHEN KMHETUYECKON SHEPTUEH €r0 YaCcTHll, CBSI3b JIABJIEHUS HUJICAIBHOTO Ta3a ¢
KOHIICHTpAIIMEW MOJIEKYJ W €ro TEeMIIepaTypou, ypaBHeHUe MeHaeneepa-
Kianeitpona, mepBblil 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS SHEPrud B
TEIUIOBBIX MPOLECCAX; 3aKOH COXPAHEHUS JJIEKTPUUECKOTO0 3apsiia, 3aKkoH KynoHa,
MMOTCHIMAJIBHOCTh  JJICKTPOCTATUYECKOIO  MOJIsI, IPUHIMII  CYNEPIIO3ULUU
ANEKTpUYECKUX Tosiel, 3akoHa KynoHa; 3akoHbl OMa g ydacTKa LIENW U s
3aMKHYTOM JJIEKTPUYECKOM 1IENH, 3aKOH J[)xoyms-JIeHna, 3aK0H 3JEKTpOMarHUTHOM
MHIYKUWH, NpaBuiio JIeHia, mocTyiaTel COENUAIBHON T€OPUU OTHOCHUTEIBLHOCTH
OiHImTeliHa, ypaBHeHHMEe OWHIITEHHA 1 (potosddekra, MepBbIi U BTOPOM
nocTyiatel bopa, npuHIMN HeomnpeaeneHHocTu ['eizenOepra, 3aKOH COXpaHEHUS
3apsia, MaCCOBOIO YKCIIA U SHEPTUH B SJIEPHBIX PEAKLIUIX, 3aKOH PAJMOAKTUBHOTO
pacraja;

[IPy6 chopmMupoBaHHOCTH YMEHHM TPUMEHSATH OCHOBOIMOJIATAIONINE
ACTPOHOMHYECKHUE TOHSITHUS, TEOPUU W 3aKOHBI JJIs aHajdu3a U OOBICHEHUS
(bU3nYECKUX MPOLIECCOB MPOUCXOAIINX Ha 3BE3/laX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJaKTUYeCKOM Ccpeje; JABUXKEHUSI HEOECHBIX TeJ, SBOJIIOIUU 3BE3l U
Bcenennoi;

[IPy7 cdopMHpOBaHHOCT, YMEHHH HCCIENOBAaTh W  aHAJIU3UPOBATH
pa3HoOOpa3Hble (PU3HYECKHE SBICHHUS W CBOMCTBA OOBCKTOB, IIPOBOJIUTH
CaMOCTOATEILHBIC UCCIEAOBAHNS B PEANTbHBIX U JTA0OPATOPHBIX YCIOBUSIX, YATAThH
U aHAJIM3UPOBATH XapPaKTEPUCTUKU MTPUOOPOB U YCTPOMCTB, OOBICHATH MPUHIIUTIIBI
UX paboThl;

[TPy8 chopmMupOBaHHOCTH MPEACTABICHUN O METOAaX MOJTYUYEHUS] HAYYHBIX



ACTPOHOMHUYECKUX 3HAHUM; BIIaJICHUE YMEHUSIMH CAMOCTOSITENHHO (hOPMYIIMPOBATh
LEeJdb MCCIENOBAaHUs (MPOEKTa), BBIABUIATh THUIIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOIIOJNAraloMMX (PU3UUECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, MPOBEPATH HUX
OKCIIEPUMEHTAIBHBIMU CPEACTBAMM; IUIAHUPOBATh M TPOBOAUTH (U3HUECKUE
HKCIIEPUMEHTHI, OINHUCHIBATh W aHAJU3UPOBATH MOJYYCHHYIO MPU BBINOIHECHUH
IKCIIEpUMEHTa  WH(OpPMAIUIO, OMNpPENEesaTh  JOCTOBEPHOCTh  IMOJIYYEHHOTO
pe3ybTaTa;

[IPy9 chopmMupoBaHHOCTb YMEHHMsI peIllaTh PACUETHBIE 3aJla4yd C SIBHO
3aJJaHHOW W HESBHO 33JaHHON (PM3MYECKOM MOJENbI0: HAa OCHOBAaHMHM aHaIU3a
yCIIOBUSL BBIOMpaTh (U3MYECKUE MOJIEIH, OTBEYAIOIIME TpeOOBaHHUSIM 3ajauu,
IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIATHI (PU3NUIECKUX TEOpUi
IpU UCIOJIb30BAaHUM MAaTEMAaTUYECKHX METOJOB pEIICHUs 3aJad, IPOBOJIUTH
pacyeTbl Ha OCHOBAaHMM HMMEIOLIUXCS JAHHBIX, AHATU3UPOBATH PE3YJbTaThl U
KOPPEKTUPOBATh METOJbl PEUICHUS C YUYETOM IOJYyUYEHHBIX PE3yJIbTaTOB; PEIlaTh
KayeCTBEHHbIC 3aJaud, TpeOyrollue MPUMEHEHHUsS 3HaHUM W3 pa3HbIX pa3zesioB
IIKOJIFHOTO Kypca (PU3WKH, a TakyKe MHTETPAlUK 3HAHWUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA: BBICTPANUBATh JIOTHUYECKYIO LIEMOYKY PAaCCY X IACHHM C
OMOPOW Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PUBHUYECKUE SIBICHUS;

[IPy10 chopmMupoBaHHOCTH YMEHHH aHAIMW3UPOBATh U  OILICHUBATh
NOCJIEACTBUSI OBITOBOW M MPOU3BOJICTBEHHOM JEATENIbHOCTH YEJIOBEKA, CBSI3aHHOM C
¢u3nyecKUMU  TpoIeccaMH, C TO3ULUN  DKOJOTMYECKOW  Oe30MacHOCTH;
MPEACTABICHUM O PalMOHAJIBLHOM MPUPOJIONOIB30BAaHUHN, a TaKXKe pPa3zyMHOM
WCIIOJIb30BAaHUU JOCTHXKEHUW HAYKH M TEXHOJIOTHH AJid JajbHEWIIEro pa3BUTHS
YeJIOBEYECKOro O0IIecTBa;

[IPyll oBnaneHue pa3nuyHbIMU crioco0amu padoThl ¢ HHPOpManuen
(bu3MUecKoro couepkaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTHM, pa3BUTHE YMEHUN KPUTHUECKOTO aHaJIM3a U OLIEHKH JIOCTOBEPHOCTHU
noJiy4aemMoi uHopmanuu;

[IPy12 oBnajeHwe OpraHU3aIMOHHBIMA W TIO3HABATEIHLHBIMU YMEHHSIMU
CaMOCTOATEILHOTO NPHOOPETEHHs] HOBBIX 3HAHMM B TPOLIECCE BBITOJIHEHUS
MPOEKTHBIX U YU€OHO-UCCIEIOBATEIbCKUX PAd0T, YMEHUAMH pabOTaTh B TPYIINE C
BBINIOJIHEHUEM Pa3JIUYHbIX COLMAJIBHBIX pOJIEH, MIaHUPOBaTh PadOTy TIPYMIIbI,
pallMOHANBHO  pACTIPEACNITh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX,
aJICKBaTHO OIICHWBATh BKJIQJ KaXJOTO0 W3 YYACTHUKOB TPYIIBI B PEIICHHE
paccMaTpuBaeMoil MpoOIeMbl;

[1Py13 cdopmupoBaHHOCT, MOTHMBAaLMU K Oyaymied mnpodecCuoHaIbHOU
JEeATEIbHOCTH M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

OO6BeM 00pa3oBaTebHON MPOTpaMMbl YueOHOTO MpeaMeTa cocrapisieT 164
yaca. O0s3aTenbHas ayJuTopHas Harpy3ka — 152 yaca.



Conepxanre y4eOHOro mpeMeTa BKII0YAET CIASAYIONUE pas3iesbl.

Beenenue. Ou3nka u METOABI HAYYHOTO MO3HAHUS

Pazgen 1. Mexanuka

Paznen 2. MonexynsipHast pusuka u TepMOJAUHAMUKA

Paznen 3. DnexktpoauHamuka

Pasnen 4. Kosebauus 1 BOJIHEBI

Pa3pen 5. Ontuka

Paznen 6. KBanroBas dusuka

Paznen 7. Ctpoenne Beenennoit

Nzyuenune obmeobpazoBarenpHoro yueonoro npenmera OOIly.11 dusuka
3aBepIaeTCs MOIBEICHUEM UTOTOB B (popMe IK3aMeHa B paMKax MPOMEKYTOTHON
aTTectanuu cTyaeHToB B nmpoiecce ocoenust OITOIT CIIO.



