AHHOTAUMSA

K padoueii mporpamMme no yueonomy npeamery OOIly.11 @uznka

PabGouass mporpamma pa3pabotaHa B COOTBETCTBUU C DenepaibHBIM
TOCyJapCTBEHHBIM 00pa30BaTEIIbLHBIM CTaHIAPTOM CPETHETO OOIIETO 00pa30BaHuUs,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oeneparun oT  17.05.2012 1. Ne413, u ®DenepaibHbIM T'OCYyAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHJIAPTOM CPEAHEro MpodecCHOHATBLHOTO 00pa30BaHUs IO
cienmaibHocT  15.02.06 MoOHTaX, TEXHUYECKAs OKCIUTyaTallMsi U PEMOHT
XOJIOJUIILHO-KOMIIPECCOPHBIX M TEIUIOHACOCHBIX MAIllMH M YCTAHOBOK (MO
OTpacJisM), YTBEPKACHHBIM MTpuka3oM MunnpocsenieHus: Poccuu ot 23.06.2022 N
491.

VYyeOuniii npeamer  «@Dusukay  SABIASETCS  00s3aTE€IBHOM  YacThIO
o011eo0pazoBaTebHON MOATOTOBKHU OCHOBHOM npodeccruoHanbHON
o0pa3oBaTeIbHON MPOrpaMMbl — IPOrPAMMBI MOATOTOBKU CIICIIMAIUCTOB CPETHETO
3BeHa 1o cnenuanbHocTh 15.02.06 MoHTax, TeXHUYECKas IKCILTyaTalusl © PEMOHT
XOJIOJUIILHO-KOMIIPECCOPHBIX M TEIUIOHACOCHBIX MAIllMH W YCTaHOBOK (IO
OTPaCIISIM).

Conepxanue nporpamMmbl yueOHoro mpeamera «®duszrkay HampaBlIeHO Ha
JIOCTHKEHHUE PE3YJIbTaTOB €r0 U3yUeHHUs B COOTBETCTBUU C TpeboBaHusiMu OI'OC
COO c yuetom npodeccuonanbuoi HanpasienHoctu GI'OC CIIO

Oco6oe 3HaueHue y4eOHbIN MpeIMeT UMEET MPU POPMUPOBAHUU U PA3BUTHH
001X 1 MPOPECCUOHATBHBIX KOMIIETEHITUH.

OK O0I. BsiOupars cnocoObl pemieHds 3anad  IpodeccHoHaIbHOM
JEATEeIbHOCTH MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEACTBA TIOMCKA, aHaiuu3a W
UHTEpIpeTauu nHGopMaluu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUU JIJIsI BBITIOJIHEHUS
3a51a4 mpodheccuoHaIbHOU EeATeTbHOCTH;

OK 03. [TnanupoBath ¥ peain30BbIBaTH COOCTBEHHOE MPO(HEeCCUOHATBHOE U
JUYHOCTHOE pa3BuUTHE, MpEANPUHUMATEIIBCKY IO NEATEIIbHOCTD B
npodeccuoHaNIbHON cdepe, UCTIOb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAMOTHOCTHU B
Pa3IMYHBIX KU3HEHHBIX CUTYaIIUsIX;

OK 04. DddextuBHO B3aUMOJCUCTBOBATh W pabOTaTh B KOJUICKTHBE U
KOMaH/jie;

OK 05. OcyuiecTBisiTh YCTHYIO W NHMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocyJapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ y4yeToM OCOOCHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. CopeicTBOBaTh  COXpPAHEHHMIO  OKpYXKAloLEd  Cpendbl,
pecypcocOepeKeHUI0, MPUMEHATh 3HaHWUA 00 W3MEHEHUM KJIMMAaTa, MPUHIIUIIBI
OEpEeXIIMBOTO MPOM3BOACTBA, HA(P(HEKTUBHO AEHCTBOBaTH B YPE3BBIUAMHBIX



CUTYyalusX;

[1K 1.2 TIpoBoauTh AMArHOCTUKY, OOHApYXHBaTh HEHCIPABHYIO pPabOTy
XOJIOJUIBHOTO  OOOpYy/IOBaHMS, TMPUHUMATh MEphl ISl  yCTpaHEHUs U
MPEIYIPEKICHUS OTKA30B U aBapui

[1IK 3.3. IIpoBOaUTH MCHBITAaHUS HOBOTO OOOPYJIOBaHHWS, OPraHU30BBIBATH
pPacyYeTHO-IKCIIEPUMEHTANIbHYIO  JESTEIBbHOCTh B  XO0JI€ pa3pabOTKH  HOBBIX
TEXHOJIOTUW U TEXHOJIOTUYECKUX MPOLIECCOB MPH MPOU3BOACTBE X0JIOJA

B pamkax mporpaMmbl y4eOHOro mpeamera o0ydarouuMucs OCBauBaIOTCS
mnuHocTHbie (JIP), meranpenMerneie (MP) um mpeamerHsle miist 0a30BOro u
yrayonenHoro ypoBaei usydenus (IIP6 u I[1Py) pesymbratbl B COOTBETCTBUU C
tpedoBanusimu ®I'OC COO.

JIP8 — chopMUPOBAHHOCTh POCCHICKON TI'pakIaHCKOW HWICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IMEPE.
PonuHoi, ropoctu 3a CBoM Kpal, CBOXO PoJIMHY, CBOM SI3bIK U KYJIBTYPY, MPOIILIOE
Y HACTOSLIEe MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

JIP14 — oco3HaHuMe TMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYyIIEro;

JIP16 — - scTeTmyeckoe OTHOLIEHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa,
HAy4YHOIO M TEXHUYECKOrO0 TBOPYECTBA, CIOPTAa, Tpyda M OOIIECTBEHHBIX
OTHOILICHUH;

JIP23 — TOTOBHOCTH K TpyJdy, OCO3HAaHHE IIEHHOCTHU MAaCTEpCTBa,
Tpyaoao0ue;
JIP24 — TOTOBHOCTL K QaKTHBHOM JEITEIHLHOCTH TEXHOJIOTUYECKOU U

COLIMAJIbHOM HANpaBJICHHOCTH, CHOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATh H
CaMOCTOATENLHO BBIMOJIHATH TaKyIO J€ATEIbHOCTD;

JIP25 — uHTepec K paznuyHbIM chepam npodecCHOHATBHON AeSTEILHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIM BBIOOpP Oyayliel MpoPeccuu M peaan30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

JIP26 — TOTOBHOCTH M CTIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPA30BAHHIO HA
MPOTSIKCHUU BCEU KU3HH;

JIP30 — yMeHHe MPOTHO3UPOBATh HEOJATONMPUSTHBIE HSKOJOTHYECKHE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHCTBUMN, TPEIOTBpAIIaTh UX;

JIP33 — coBepLIEHCTBOBAHUE SI3bIKOBOM W YUTATEIbCKOM KYJIbTYpbl Kak
CpeJlICTBa B3aUMOACHCTBUS MEXKIY JTIOJbMHU U MTO3HAHUS MUPA;

JIP34 — oco3HaHWE€ LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, T'OTOBHOCTH
OCYULIECTBJIATH POEKTHYIO U HUCCIENOBATENIBCKYIO I€ATEIbHOCTh HHINBUAYAJIBHO U
B IpYIIIIE.

MP1 — camoctoarensHo (GopMyIHpOBaTh M AKTyaJUu3UpPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



MP2 — ycraHaBnuBaTh CYLIECTBEHHBIM NpPU3HAK WJIM OCHOBAHUS JIS
CpaBHEHUS, KiacCU(pUKAIIU 1 0000IIEeHNUS;

MP3 — onpenenars nenu AeaTeIbHOCTH, 331aBaTh NapaMETPbI U KPUTEPUH UX
JIOCTHXKCHUS,

MP4 — BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSX;

MPS5 — BHOCHTH KOPPEKTHUBBI B JESATEIbHOCTb, OLEHUBATh COOTBETCTBHE
pe3yJIbTaTOB LIENSIM, OLIEHUBATh PUCKHU MOCIEACTBUN IEATENBHOCTH;

MP6 — pa3BuBaTh KpPEAaTUBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX
po0em;

MPS8 — crocoGHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOHCKY METOOB
pelLIeHUs PAKTUYECKUX 3a/1a4, IPUMEHCHUIO PAa3JIMYHbBIX METOJI0OB [IO3HAHUS,

MP10 — ¢gopMupoBaHue HAy4HOTO THUIIA MBIIIJICHUS, BJIAJICHUE HAYyYHOUH
TEPMUHOJIOTHEHN, KIIFOUEBBIMU MOHATUSAMU U METOAMU;

MP12 — BBISBIATH NPUYUHHO-CIICICTBEHHBIE CBSA3M M aKTyaJu3UpPOBATh
3a7a4y, BBIJBUTaTh THUIOTE3y €€ pEIICHUA, HaXOAUTh AapryMEHThl I
JIOKA3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTECPUH PEIICHUS,

MP13 — aHanu3upoBaTh NOJyYEHHBIE B XOA€ PEUICHU 3a1a49H PE3YIIbTATHI,
KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIIOBUSIX;

MP15 — paspabaTbiBaTh IUIaH pEIICHHUS] MPOOJIEMBI C Y4YETOM aHaiu3a
MMEIOLIMXCSI MAaTEPUATIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

MP16 — oCymiecTBISITh ILIEJIEHANPABICHHBIM MOUCK IMEPEHOCa CPENCTB U
croco0o0B JIEUCTBUS B MPO(PECCHOHATIEHYIO CPEY;

MPI17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEIIBHYIO M MPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MP18 — ymeTh UHTETpUPOBaTh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

MP19 — BblgBHUraTh HOBBIE WJEH, MpEAJiaraTb OPUTHMHAIbHBIE MOAXOAbI U
pelIeHus

MP21 — BnageTh HaBbBIKAMHM TMOJY4YeHHS WH(OpMAUUU M3 HCTOYHHKOB
PAa3HBIX TUIIOB, CAMOCTOSITEJILHO OCYIIIECTBIIATH MOUCK, AHATIU3, CUCTEMAaTU3alIUI0 U
HWHTEpIIpeTaluio HH(pOopMaIMK pa3IMIHbIX BUJIOB U (OPM MPEICTABICHNUS,

MP28 — BraaeTh pazauyHbIMU CIIOCOOAMU OOIIICHUS U B3aUMOJICHCTBUS;

MP30 — pa3BepHYyTO U JIOTUYHO H3JIaratb CBOK TOYKY 3pEHUSI C
WCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP31 — mnoHuMMaTh W UCHOJB30BaTh MPEUMYIIECTBA KOMAHAHOW H
WHIUBUYaJIbHON paOOThI;

MP33 — npuHUMAaTh LIEJIM COBMECTHOM JEATEILHOCTH, OPraHU30BbIBATh U
KOOPJAWMHUPOBATH JIEUCTBUA II0 €€ JIOCTHKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmpenenarh pojid C y4eTOM MHEHUHW YYaCTHUKOB OOCYXJAaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

MP36 — KOOpAMHUPOBATH W BBHINOJHATH PabOTy B YCIOBHUSAX PEATBHOIO,
BUPTYaJIBHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOICHCTBHSI;

MP37 - oOCymecTBIATh NO3UTHBHOE CTPATETMYECKOE TIOBEACHUE B
pa3IMYHBIX CHUTYyallUsX, TMPOSBIATH TBOPUECTBO U BOOOpaKeHHE, OBITH
WHULIMATUBHBIM

MP38 — caMOCTOSITENILHO OCYILIECTBIIITh IMO3HABATEIBHYIO JNESITEIBHOCTD,
BBISIBJISITH TIPOOJIEMBbI, CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3aJaddl B
00pa30BaTEeNbHON NEATEIBHOCTH U KU3HEHHBIX CUTYAIUIX;

MP39 — caMOCTOATENBHO COCTAaBIATH IUIAH PEHIEHUS MPOOJIEMBI C YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTEHUIH;

MP42 — penatb oOco3HaHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE;

MP46 — BnageTh HaBbIKAaMHM IO3HABAaTEJIbHOM pediiekcun Kak OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJbTaTOB H
OCHOBaHHMU

MPS55 — npuHMMars MOTHBBI M apTyMEHTHI JPYTHX JIOACH NPHU aHAIN3E
PE3yIBTAaTOB JESTEIBHOCTH;

MP56 — nmpuzHaBath CBO€ NMPaBO U MPABO APYTHUX JIOJEH Ha OIIUOKY;

MP57 — pa3BuBaTh CIOCOOHOCTH MOHMMAaTh MHUP C TO3UIUU JIPYTrOTO
4eJIoBeKa

I[TP61 cdopmMupoBaHHOCTH MPEACTABICHUN O pOdU U MecTe (UBUKH U
aCTPOHOMHU B COBPEMEHHOM HAy4YHOM KapTHHE MUPA, O CUCTEMOOOPa3YIOIIEH pOIH
(GU3MKY B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCHUUCKMX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pA3BUTHE HAYKHU;
NOHMMaHHE (PU3UYECKOW CYIIHOCTH HAOJIOJAaeMbIX SBJIEHUH MHKpPOMHPA,
MakpoMupa W MeEramMupa; IOHMMaHHE pOJM aCTPOHOMUU B IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa W JANbHEHMIIEM HAYyYHO-TEXHUYECKOM DPa3BUTHH, POJIU
¢bu3uku B (OpMUPOBAHUU KPYTro30pa U (PyHKIIMOHAILHOM TPaMOTHOCTU YeJIOBEKa
JUTSL pEeLIEHUs] TPaKTUYECKUX 3a]1ay;

ITP62 cdhopMuUpOBAaHHOCTh YMEHHUW pacro3HaBaTh (PU3NUECKue SIBICHUS
(mponecchl) U OOBACHATH MX HA OCHOBE M3YUYEHHBIX 3aKOHOB: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBKEHUE, CBOOOIHOE Ma/IeHUE TeJl, ABMKCHHE
0 OKPYXXHOCTH, HHEpLUsS, B3aUMOJEUCTBUE Tell, KoJieOaTeabHOE IBUKECHHE,
pE30HAHC, BOJHOBOE ABMXKeHUE; nuddys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE
KUIKOCTEH MW TBEpAbIX Tell, H3MEHeHue oObeMa Tel TMpH HarpeBaHUuU
(oXnaxkeHuun), TEIJIOBOE paBHOBECHE, HCIAPEHUE, KOHJEHCAIMs, IUIABJICHUE,
KpUCTAJUIM3alUsl, KUMEHHUE, BJIAXXHOCTh BO3/AyXa, CBSI3b CpPEAHEH KUHETUYECKON



HHEPTUU TEIUIOBOT'O ABUKEHUS MOJIEKYJI C aOCOTIOTHOM TeMIlepaTypoil, MOBBIILICHNE
JaBJICHUsI Tra3a NpU €ro HarpeBaHWHU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapaMeTpaMl COCTOSIHMS Tra3a B HM30Ipoleccax; dJJICKTpU3alMs  Tel,
B3aMOJICMCTBUE 3apsA/IOB, HATPEBAHHUE IPOBOJHHUKA C TOKOM, B3aMMOJIECHCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsill, AJIEKTPOMAarHUTHBIE KojieOaHUs U
BOJIHBbI, MPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKECHHUE, IPEIOMIICHHUE,
uHTephepeHus, audpakuus W MOJSpU3alMs CBETa, JUCIEPCUS CBETa;
doTornekTpudeckuii A3G(HEKT, CBETOBOE TaBICHUE, BO3HUKHOBEHHE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, €CTECTBEHHAS U UCKYCCTBEHHAS PAJIMOAKTUBHOCTb;

[1PG3 BnameHue OCHOBOIOJATAIOMIMMHA (U3MUYECKUMHU TIOHATUAMU |
BEIMYMHAMH, XapaKTEPU3YIOUUMU (U3MUECKHE TMPOIEeCcChl (CBS3aHHBIMU C
MEXaHMUYECKUM  JBWKEHHEM,  B3aUMOJACHCTBHEM  TEJ,  MEXaHUYECKUMU
KOJICOAHUSIMU W BOJIHAMU;, AaTOMHO-MOJICKYJISIPHBIM CTPOCHHEM  BEIIECTBA,
TEIUIOBBIMU MPOLIECCAMH; JIEKTPUUECKUM U MAarHUTHBIM MOJISIMU, 3JIEKTPHUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJICOAHUSIMU U BOJIHAMH; ONTUYECKUMHU SIBIICHUSIMU;
KBAHTOBBIMU  SIBJICHUSMH,  CTPOGHHEM  aroMa W  aTOMHOIO  sijpa,
PaIMOaKTUBHOCTBIO);  BJIAJICHUE  OCHOBOIOJAralollMMU  aCTPOHOMUYECKUMU
MOHATUSIMU, TO3BOJSIIONIMMHU XapaKTepU30BaTh MPOLECCHI, MPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXXTaJaKTUUECKON cpejie; ABUKEHIE HEOECHBIX
TEJI, BOJIIOIIMIO 3Be3]1 U BeeaeHnHo;

[IP64 BmameHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMHW M TEOPHUSIMHU (3aKOH
BcemupHoro Ttsarotenus, [, II wm III 3akonbr HpOTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKON DHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUN CYNEPIO3UIUN
CUJI, IPUHIUIT PABHONPABHOCTH WHEPIUATIBHBIX CHUCTEM OTCUETa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMSI BEIECTBA, Ia30BbIC 3aKOHBI, MEPBbIM 3aKOH
TEPMOJMHAMUKHU; 3aKOH COXPAHEHUS SJIEKTPUUECKOT0 3apA/ia, 3akoH KyloHa, 3akoH
OMma s ydyacTka 1enu, 3akoH Oma i MOJHOM 3JIEKTPUYECKOM LENU, 3aKOH
JIxoynsa - JleHua, 3aKOH SJIEKTPOMAarHWUTHOM WHAYKUHH, 3aKOH COXPAaHEHUs
SHEPIUH, 3aKOH MPSAMOJMHEUHOTO PacHpOCTPAHEHUS] CBETA, 3aKOH OTPAKEHUS
CBETAa, 3aKOH MPEJIIOMJICHUSI CBETA; 3aKOH COXPAHECHUS YHEPIUH, 3aKOH COXPAHECHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHUS
MacCOBOTO YHclia, OCTYJIaThl bopa, 3aKOH paJIMOaKTUBHOTO paciaja); YyBEpEeHHOE
WCITOJIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEH NpH aHan3e PU3NIECKUX SBICHUN U
ITPOLIECCOB;

[TPGS ymMeHue yduThIBaTh TPAHUIIBI MPUMEHEHHS] M3yYCHHBIX (DU3NYECKUX
MOJIEJIeH: MaTepualibHasg TOYKa, MHEPIUAIbHASA CUCTEMA OTCUETA, UJICAIbHBIN Tas3;
MOJIEJIN CTPOCHUS Ta30B, »KUIKOCTENM M TBEPABIX TEJ, TOYCUHBIN DJIEKTPUUECCKUHI
3apsi, AepHast MOAEIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO siipa MPU PEIIEHUN



bu3nuecKux 3aaay;

[IP66  BnajmeHWe  OCHOBHBIMH  METOJAMH  HAy4YHOTO  TO3HAHWUS,
UCIOJB3YEMBIMU B (DU3UKE: MPOBOAUTH TMPSMbIE M KOCBEHHBIE HW3MEPEHUS
(bU3NYEeCKUX BEIIMYWH, BRIOWpAs ONMTHMAIBHBIA CIIOCOO0 M3MEPEHUS W MCIOJIb3YS
M3BECTHBIC METO/IBI OLIEHKH MOTPENTHOCTEN U3MEPEHU, IPOBOJIUTH UCCIEIOBAHNE
3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C HUCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH,
OOBSCHATH MOJyYEHHBIE PE3YyJIbTAThI, UCMOIb3Ysl (U3UUECKHE TEOPHUH, 3aKOHBI U
NOHATHUS, W JeNilaTb BBIBOJBI, COOMIOAATh NpaBuia O€30MAaCHOr0 Tpynaa IpHU
MPOBEICHUHA HWCCIEAOBAaHUN B paMKaxX yd4eOHOTO OJKCIIEpUMEHTa W Y4eOHO-
HCCJIEIOBATEILCKOU JIEATETLHOCTH C HCIIOIb30BaHUEM UG POBBIX U3MEPUTEITHHBIX
YCTPOUCTB U 1abopaTopHOTO 000pyAOBaHMS; CHOPMHUPOBAHHOCTh MPEICTABICHUN
0 METOJax ITOJIYy4YEeHUsI HAyUYHbIX aCTPOHOMUYECKUX 3HAHUM;

[IP67 chopmMupoBaHHOCTh YMEHHS pEIIATh pPACUETHBIE 3a/Jayd C SIBHO
3aJlaHHOM (PU3HUECKONU MOJCIIBIO, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIIUIIBI; Ha
OCHOBE aHaJlh3a YCIIOBUS 3aJaydl BHIOMpPATh (PU3MUYECKYIO MOJEINb, BBIJCISTH
dbuznyeckre BeIMUYUHBI U (HOPMYJIbl, HEOOXOAUMBIC JJIsI €€ PeLICHUs, MPOBOIUTH
pacyeThl U OIIEHUBATh PEAIbHOCTD MOTYUYEHHOT0 3HAaUeHUS (PU3NYECKOM BEIIMUUHBI;
pelllaTh KAayeCTBEHHBIC 3a/1a4M, BBICTPAUBAS JIOTUYECKHU HEMPOTUBOPEUHUBYIO
LETNIOYKY PACCYXJCHUW C OIOPOM HA W3YUYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
busznUecKue SBICHUS;

[TPG8 chopMHUPOBAHHOCTL yMEHUSI MPUMEHATH IMOJTYYEHHBbIC 3HAHUSA IS
OOBSICHEHUS YCJIOBHM MPOTEKaHUS (PU3NYECKHX SBJICHUW B MPUPOJEC U IS
MPUHATHUS TPAKTUYECKUX PEIICHUN B TMOBCEIHEBHOW >KU3HU MJi1 OOeCTedeHUs
0e30MmacHOCTH TpU  OOpalieHud C OBITOBBIMH NPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXpaHEHHUsI 370pPOBbs M COOJIOJICHHS HOPM SKOJOTMYECKOTO
MOBEJICHUSI B OKpYXKaloIllleW cpeje; MOHMMAaHUE HEOOXOJMMOCTH MPUMEHEHUS
JTOCTKEHUM (PU3UKH U TEXHOJIOTHA JJIsl pallMOHATILHOTO TPUPOIOTIOIH30BAHUS;

ITPGY9 cdhopmMupoBaHHOCTh COOCTBEHHOW TIO3WIIMM 110 OTHOIICHUIO K
busndeckoil HMHPOPMALUM, TOIYy4aeMOM €3 pPa3HbIX HCTOYHHKOB, YMEHHM
UCIIOJB30BaTh  HUGPOBbIE TEXHOJOTMU IS TIOMCKAa, CTPYKTYpPUpPOBaHUS,
UHTEpIIpETalU U MPEICTABICHUST YUeOHOU U HayYHO-TIOMYJISIpHOW UH(pOpMAIUK;
pa3BUTHE YMEHUI KPUTUUECKOTO aHallM3a MoJiydaeMoi nH(opMaimu;

I[TP610 oBnageHue ymeHUAMH paOOTaTh B TPYIINE C BBINOJHEHUEM
pPa3TUYHBIX COIMANBHBIX POJICH, TJIAaHUPOBATh PAOOTy TPYMIbBI, PAIMOHAIBHO
pacnpenensaTh AeATeNbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aICKBaTHO OLICHUBATH
BKJIAJT K&KIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBI;

[TPyl cdopmupoBaHHOCTH MOHUMaHUS POJM (DU3UKU B IKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIMAIbHON U ITHYECKOM cdepax IesTeTbHOCTU YEJIOBEKa;
poiu U MecTa (PU3UKK B COBPEMEHHOW HAyYHOW KapTHUHE MUPA; POJIU aCTPOHOMHUU



B IPAKTUYECKON JI€ATEITbHOCTH YE€JOBEKa M JajJbHEHIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH,

[IPy2  chopMuUpOBaHHOCTb  CHUCTEMbl  3HaHMM O  (PUIUYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUAX, ACHCTBYIONIMX HA YPOBHSX MHKPOMHUPA,
MakKpoMupa M Merammpa, Mpe/ICTaBICeHUA O BCeOOIeM XapakTepe (PU3NYECKHUX
3aKOHOB; MPEJCTABICHUN O CTPYKTYpe MOCTPOCHHS (U3HUECKOU TEOpHUH, YTO
MO3BOJUT OCO3HaTh pOJIb (YHAAMEHTAIBHBIX 3aKOHOB U MPUHIUIIOB B
COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, MOHATh TPAHULIBI MPUMEHUMOCTH
TEOpHiA, BO3MOXXHOCTH WX TPUMEHCHHS [JIsi OIKCAHHS €CTECTBEHHOHAYYHBIX
SABJIEHUUN U TTPOLIECCOB;

[1Py3 cdopMUPOBAaHHOCTh YMEHHS pa3inyaTh YCJIOBHUS MPUMEHUMOCTH
Mozeneld (U3MYECKUX TeNl M TMPOIECCOB (SBJICHHI): HHEpIUaIbHas CUCTEMa
oTcueTa, MaTepHalibHasi TOUKa, PABHOYCKOPEHHOE JIB)KEHUE, CBOOOIHOE TaJICHUE,
a0CcoJIIOTHO ympyras aedopmaius, aOCOMOTHO YIIPYyroe U abCOMIOTHO HEYNPyroe
CTOJIKHOBEHHMSI, MOJIEJIEH rasa, *HUJAKOCTH U TBEPJOro (KpHUCTAUIMYECKOro) TeJa,
UJICaLHOTO Ta3a, TOUYCYHBIN 3apsl, OTHOPOAHOE dJICKTPUUECKOE MOJIe, OTHOPOIHOES
MarHuTHOE TI0Jie, TapMOHUYECKHE KOJcOaHWs, MaTEeMaTHYCCKUH MAasTHHK,
UJCATbHBIA TIPYXUHHBIM MAaATHHK, TapMOHHYECKHE BOJHBI, HWIACATHHBIN
KoJieOaTeNbHbI KOHTYp, TOHKas JIMH3a; MOJIeNIied aToma, aTOMHOTO sjapa |
KBaHTOBOW MOJIEJIH CBETA;

[TPy4 cdhopMUpOBaHHOCTH yMEHUSI OOBSICHATH OCOOEHHOCTH MPOTEKAHUS
bu3MYecKuX SIBICHUN: MEXaHMUYECKOE JBI)KCHHE, TEIUIOBOE JIBI)KCHHE YACTHII
BEILIECTBA, TEIJIOBOE PaBHOBECHE, OpOYHOBCKOE JIBIKeHUE, 1udy3usi, ucrnapeHue,
KATICHUE W KOHJCHCAIWs, TUTABJICHHE U KPUCTAJUIM3AIlMs, HAMpPaBICHHOCTh
TEIJIONepeayr, JJICKTPHU3AIMU  TeJ, OKBUIOTCHIMAIBHOCTH IOBEPXHOCTH

3aps’KCHHOI'0  IIPOBOJHUKA, BHCKTPOMaFHHTHOﬁ WHAYKOWHM, CaMOWHAYKIWH,

" "

3aBUCHUMOCTH  CONPOTHUBIICHUS MOJYNPOBOAHUKOB '"p-" u "n-tumoB" oT
TEMIIepaTyphl, pe30HaHca, HHTepPEepeHInn BOJH, IU(PaKIUK, IUCIIEPCHUH,
MOJIHOTO BHYTPEHHEro oTpaxeHus, Qororddexrt, Gunueckne MPUHIUIIBI
CIIEKTPAJIbHOTO aHaiu3a W paboThl Jiazepa, "ambda-" u "Oeta-" pacmanbl sjaep,
raMmma-u3JiaydeHue saep;

[IPy5 copMUpOBaHHOCT, YMEHHUW MPUMEHSATH 3aKOHBI KIACCUYECKON
MEXaHHUKH, MOJICKYJApHOH GUBUKHM W TEPMOJUHAMHUKH, DJICKTPOIMHAMUKH,
KBaHTOBOW (DM3MKHU IS aHAIHM3a U OOBSICHEHUS SIBJICHHN MUKPOMHUpPA, MAaKPOMHUPA
¥ Merammupa, pa3audarh yCiIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TOHMMAaTh BCEOOIMI xapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXpaHEHUs] MEXaHWYECKOM DHEPruM, 3aKOH COXPaHEHUS HWMITYyJIbCa, 3aKOH
BCEMHPHOT'O TATOTEHMSI, TEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS

ANEKTPUUECKOTO 3apsAja, 3aKOH COXPAaHEHUsS DHHEPruu) W OrPAHMYEHHOCTh



UCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3UUYECKUE IMPOIIECCHI,
WCIOJIb3Ys OCHOBHBIE MOJIOKEHUS, 3aKOHbI U 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIIbI KHHEMATHKH PaBHOYCKOPEHHOTO JTBMKCHHUS,
npeoOpa3oBanus ['amwiest AJisE CKOPOCTH W TepeMeNeHus, Tpu 3akoHa HeioToHa,
MPUHLNAN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HUMIIyJbca M MEXaHUYECKOM DSHEpPruu, CBsA3b pabOThl CHUIIBI C
M3MEHEHHEM MEXAaHWYECKOW PHEPruH, YCIOBUS PABHOBECHS TBEPAOTO TEJA; CBS3b
JABJICHUSI MJICAIBHOTO ra3a CO CPEAHEN KHWHETHYECKOM SHEPruei TEII0OBOTO
JBWKCHHSI M KOHUEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYPHlI BEIIECTBA CO
CpEaHEN KUHETUYECKOW SHEPTUEN €r0 YaCTHll, CBSI3b JABIECHUS HUICAUIBHOTO Tra3a ¢
KOHIICHTpAIIMEd MOJEKYJ W €ro TEeMIIEpaTypou, ypaBHeHUe Menaeneena-
Kianeitpona, mepBblil 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS SHEPrUd B
TEIUIOBBIX MPOLECCaX; 3aKOH COXPAHEHUS JIEKTPUUECKOTO0 3apsiia, 3akoH KynoHa,
IMOTCHIMAJIBHOCTh  JJICKTPOCTATUYECKOIO  MOJIsI, IPUHIMII  CYNEPIIO3ULUU
ANEKTpUYECKUX Tosiel, 3akoHa KynoHa; 3akoHbl OMa g ydacTKa LIENW U s
3aMKHYTOH JJIEKTPUYECKOU 1IENH, 3aKOH J[)Koyms-JIeHna, 3aK0H 3JEKTpOMarHuTHOM
MHIYKUIWAH, NpaBuiio JIeHa, mocTyiaTel COENUAIBHON TEOPUU OTHOCHUTEIBHOCTH
OWHIITENHHa, ypaBHeHHE OWHIITEHHA i Qotodddexra, NEpBbId W BTOPOU
nocTynatel bopa, mpuHIMN HeompeneneHHOCTH ['eizenOepra, 3aKOH COXpaHEHUS
3apsia, MaCCOBOIO YKCIIa U SHEPTUHU B SJIEPHBIX PEAKLUIX, 3aKOH PAJAUOAKTUBHOTO
pacmnana;

[IPy6 chopmMupoBaHHOCTH YMEHHM TPUMEHSATH OCHOBOIMOJIATAIONIUE
ACTPOHOMHYECKHUE TOHSITHUS, TEOPUU U 3aKOHBI JJIs aHajiu3a U OOBICHEHUS
(bU3nYECKUX MPOLIECCOB MPOUCXOAIINX Ha 3BE3/laX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJaKTUYeCKOM Ccpese; JABUXKEHUS HEOECHBIX TeJ, SBOJIIOIUU 3Be3l U
Bcenennoli;

I[TPy7 cdopMupOBaHHOCT, yMEHHMM HCCICAOBaTh U  aAHAIM3UPOBATH
pa3HoOOpa3Hble (PU3HYECKHUE SBICHHUS W CBOMCTBA OOBEKTOB, IIPOBOJIUTH
CaMOCTOATEIbHBIC UCCIEAOBAHMS B PEATbHBIX U JTA0OPATOPHBIX YCIOBUSIX, YUTATh
Y aHAJIM3UPOBATH XaPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH PUHIIUTIBI
UX paboThl;

[TPy8 chopmMupOBaHHOCTH MPEACTABICHUN O METOAaX MOJTYUYECHUs] HAYUHBIX
ACTPOHOMHMYECKUX 3HAHUM; BJIaJICHUE YMEHUSIMU CAMOCTOATEIIBHO (POPMYTUPOBAThH
elb HCcienoBaHusi (MPOEKTa), BBIABUraTh TUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOITOJIATAIOMUX (PU3UIECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IMPOBEPSTH HX
HKCIIEPUMEHTAJILHBIMU  CPEACTBAMU; TUIAHUPOBATH M MPOBOJIUTH (HU3UYECKUE
AKCIIEPUMEHTHI, OINUCHIBATH W AHAJIU3UPOBATH MOJYUYECHHYIO NPHU BBINOJIHEHUU
SKCepUMeHTa HUHGPOPMAIMI0, ONPENeNATh  JOCTOBEPHOCTh  MOJIYYEHHOTO
pe3ynbTara;



[IPy9 chopmMupoBaHHOCTh YMEHHMsI pelllaTh PACUETHBIE 3aJla4yd C SIBHO
3aJIaHHON W HESBHO 3aJaHHOW (PU3WYECKON MOJENbI0: Ha OCHOBAaHWUHW aHAIN3a
yCIIOBHsI BbIOMpaTh (PU3WYECKHE MOJEIH, OTBEUANOIINE TPEOOBAHUSIM 3a/auH,
MPUMEHSTH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIaThl (PU3UUECKUX TEOPUI
IIPU HCHOJIb30BAHUM MAaTEMaTHYECKMX METOJOB pPEUIEHUs 3ajad, MPOBOIUTH
pacyeTbl Ha OCHOBAaHMM HMEIOIIMXCS JaHHBIX, AHAIW3UPOBATh PE3YJbTATHl U
KOPPEKTUPOBATh METOJIBl PELICHUS C YYETOM IOJYYEHHBIX PE3YyJIbTATOB; PELIATh
KaueCTBEHHbIC 3a/lauu, TpeOylouue MPUMEHEHUs 3HaHW M3 pa3HbIX pa3/esioB
IIIKOJIBHOTO Kypca (M3WKH, a TaKKE MHTETpAIlUU 3HAHWUW W3 JPYTUX MPEIMETOB
€CTECTBEHHOHAYYHOTO I[MKJIA: BRICTPAUBAaTh JOTUUECKYIO IIETIOYKY PACCYKICHUM C
OTIOPO¥ Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

[IPy10 chopmMupoBaHHOCTH YMEHHMH aHAIW3UPOBATh U  OILICHUBATh
MOCJIE/ICTBUS OBITOBOM M MPOU3BOCTBEHHOM JIEATETLHOCTH YEJI0BEKa, CBI3aHHOU C
bu3MUecKUMU  TpolleccaMH, C  TO3UIMHA  DKOJOTUYECKOW  Oe30MacHOCTH;
MPEACTABICHUN O palUOHAIBHOM IPUPOAOIOIB30BAaHUN, & TaKXE Pa3yMHOM
WCIIOJb30BaHUN JIOCTMXKEHUM HAyKU M TEXHOJOTWH JUIsl JalbHEWIIEro pa3BUTHS
YeJI0BEYECKOro OOIIeCTBa;

[IPyll oBnameHue pa3iIuyHbIMU crioco0amu padoThl ¢ HHPOpManuen
bu3MYecKoro cojepkKaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX
TE€XHOJIOTU, PA3BUTUE YMEHHI KPUTUUYECKOrO aHaju3a U OLICHKH JI0CTOBEPHOCTHU
noJry4aemMoit uHopmanuu;

[IPyl2 oBnageHue OpraHU3alMOHHBIMU W TO3HABATEIIbHBIMH YMEHUSMHU
CaMOCTOSITEJILHOTO TMPUOOPETEHHS HOBBIX 3HAHUW B TMPOIECCE BBIMOJIHECHUS
MPOEKTHBIX U YU€OHO-UCCIEIOBATEIbCKUX PAd0T, YMEHUAMH pabOTaTh B TPYIINE C
BBITIOJTHEHUEM Pa3JIMUHbIX COLMAJIBHBIX POJICH, TJIaHUPOBATH PabOTy TPYIIIIHI,
pallMOHANILHO  pacOpeleiaTh JeSITEIbHOCTh B  HECTAHJIAPTHBIX  CHUTYAIUsX,
aZIcKBaTHO OIICHMBAaTh BKJAJ KaXJOr0 W3 YYAaCTHUKOB TPYIIbl B PEIICHUE
paccMaTpuBaeMOi MpoOJIeMBbI;

[TPy13 chopmMupoBaHHOCTH MOTHBAIMKM K OyIylied MpodecCHOHATbHON
JEATEIIBHOCTH MO CHEeINATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Conepxanue ydeOHOTo peMeTa BKII0UAeT CIASAYIONINEe Pa3Iesbl.

Benenune. ®usnka 1 METOABI HAYYHOTO TTO3HAHUS

Paznen 1. Mexanuka

Paznen 2. Monexynsipaas pusrka v TepMOIMHAMHUKA

Paznen 3. DnekTpoauHamuka

Paznen 4. Konebanust u BOJIHBI

Pa3nen 5. Onrtuka

Paznen 6. KBantoBas ¢usuka

Paznen 7. Ctpoenue Beenennoit
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