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PaGouas mporpamMmma ydeOHON NUCHUIIWHBI pa3paboTaHa B COOTBETCTBHUU C
®denepa’dbHBIM TOCYIapCTBEHHBIM 00pa30BAaTEIbHBIM CTAHJAPTOM CPEJIHEro 0OIIero
obpazoBanusa ot 17.05.2012 r. Ne 413 (B geiicTByromeit penakuun), @enepanbHoi
o0pa3oBaTeIbHON IIporpaMmoi cpeaHero odmiero oopasoBanus ot 18.05.2023 r. Ne
371, a Takke mpuMepHOI paboueil mporpaMMoii 0011e00pa3oBaTEILHON JUCITUTIINHBI
1 podeCCUOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AUNi W MPUMEPHBIM Y4eOHO-
METOJIMYECKUM KOMIIJIEKCOM Mo o0ueo0pa3oBaTeibHONW JUCIUIIINHE,

peKkoMeH10BaHHOU «MHCTUTYTOM pa3BUTHUS NPO(ECCUOHATBHOTO 00pa3oBaHUA»
(UPIIO) ot 2025 .

PaGouast mporpammMa y4eOHOTO mpeaMeTa COCTaBJieHa Ha OCHOBAaHUHU y4yeOHOTO
IU1aHa 1Mo cnenraabHOCTH «38.02.07 baHKOBCKOE IEJI0»




Buzuposanue PII/I a1 ucnosiHeHUs1 B o4epeIHOM y4eOHOM IOy

PaccmoTpeno u pexomeHioBaHo Ha 3acenanuu kadeapor O61meo0pa3oBaTeIbHbBIX
JTUCITUTUTAH U TeIarOTUKH
[TpoTtoxon Ne6 ot 25.05.2026

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEN [TPOTPAMMBbI YYEEHOI'O
INPEIMETA

VYI1.07 ®uszuka

(HaumeHosaHue npeomema)

1.1. MecTo npeaMeTa B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI

VuebHas pucuumianda YII.07 dusmka sSBiageTcs o0043aTEIbHON 4YacTbhIO

obmeo6pazoBaTenbHoro mukia B coorBercTBun ®I'OC COO. Ocoboe 3HaUYeHUE
AUCHUIIIMHA UMEET IpU (POPMUPOBAHUM U pa3BUTUHM 00mux kommeTeHnui (OK),
npodeccuoHanbHbIx kKommeTeHui (I11K):

1. OK 01. BeiObuparh criocoOsl pemieHus 3agad npodeccuoHaabHON AESITEeIbHOCTU
MPUMEHUTENILHO K PA3JIUYHBIM KOHTEKCTaM;

2. OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATIM3a U UHTEPIIPETAlUN
nHpopManuu W HHPOPMAIMOHHBIE TEXHOJOTUU [JisI BBIMOJHEHHUS 3ajad
npodeCCuoOHaNbHON IESITEIBHOCTH;

3. OK 04. DddexTuBHO B3anMOIeHCTBOBATh U PA0OTATh B KOJIJICKTUBE U KOMAH/IE;

4. OK 06. 1IpoABIaATh rpakAaHCKO-NIATPUOTHYECKYIO MO3UIUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJEHHE Ha OCHOBE TPAJUIMOHHBIX POCCUMCKHX JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEW, B TOM YHCJIE C YYETOM TapMOHU3ALNN MEKHALMOHAIBHBIX U
MEXPEJIUTUO3HbIX OTHOIIEHUH, MPUMEHSTh CTAHAAPTHl AHTUKOPPYMIHOHHOTO
MIOBE/ICHUS;

1.2. lleas v niianupyemble pe3y/abTAThbl OCBOCHHS NMpeIMeTa

Lenu:

* opMupoBaHUe y 00yJaAIOMKUXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMS,
3HAYUMOCTHU (PU3UYECKUX 3HAHUH JJI1 COBPEMEHHOTO KBATU(PHUITUPOBAHHOTO
CIIEMAIIUCTA MPU OCYIIECTBICHUH €T0 TPOPECCUOHATILHON JIEATEIbHOCTH;

* (hopMUpPOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJIAJICHUE CIIEIU(UUECKON CUCTEMON (PU3HUECKUX MOHATUN, TEPMUHOJIOTUEH 1

CUMBOJIMKOM;



* OCBOEHHE OCHOBHBIX (PM3HUYECKUX TEOPHIl, 3aKOHOB, 3AKOHOMEPHOCTEN;

* OBJIaJICHUE OCHOBHBIMU METOJAMU HAYYHOT'O [MO3HAHUS MPUPOBIL,
UCIOJIb3yeMbIMU B pU3UKe (HAOII0/IeHUE, ONMCAHNE, U3MEPEHHE, BbIIBUKEHUE
TUIOTE3, MPOBEICHUE IKCIIEPUMEHTA);

* OBJIaJICHWE YMEHUAMHU 00pabaThIBaTh aHHBIE SKCIIEPUMEHTA, OOBICHATH
MOJTyYCHHBIC PE3YJIbTAThI, YCTAHABIUBATH 3aBUCUMOCTU MEXKIY (PU3NUECKUMHU
BEJIMYMHAMU B HA0JII01a€MOM SIBJICHUH, JIEJIAaTh BHIBO/IbI;

* popMupoBaHue yMEHUs peiaTh (PU3NUYECKUE 3a]1a4l pa3HbIX ypOBHEN
CJI0KHOCTH;

* pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEM B Mpolecce MpUoOpeTeHUs 3HaHUM C UCTIONIb30BAHUEM Pa3TUYHBIX

MCTOYHUKOB MH(POpPMALMU U COBPEMEHHBIX MHPOPMAUMOHHBIX TEXHOJIOTHU;
YMEHUH B

paMKax pemeHHss TPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBBIBATH
COOCTBEHHYIO

MO3UIIHIO TI0 OTHOIIEHUIO K (PU3HUECKON NH(POPMAITUHU, TTOTyIaeMON U3 Pa3HBIX
HUCTOYHUKOB;

* BOCIIMTAHKWE YyBCTBA TOPJOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.

3anauu:

* mpuoOpeTeHre 3HaHN 0 QyHIAMEHTATBHBIX (PU3MUECKUX 3aKOHAX, JISKAIINUX B

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MHUpa, MPUHIUINOB ACHCTBUS
TEXHUYECKUX

YCTpOﬁCTB H IPOU3BOJACTBCHHLIX IIPOLECCOB, O HanboJiee BaXKHBIX OTKPLBITHAX B



o0nacTu (HU3HMKH, OKa3aBIINX ONPEAETAIoNiee BIMIHNE HA PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

* MOHUMaHUe (PU3MUECKON CYUTHOCTH SBICHHIA, TPOSIBIISIOLINXCS
TIPOU3BOJICTBEHHOMN JESITETbHOCTH;

* OCBOCHHE CITIOCOOOB HCIOJIb30BAHUS (PU3UUECKHUX 3HAHUHN ISl IPAKTHYECKUX H
npo¢heCcCUOHATBHBIX 3aa4, OOBSICHEHHS SIBICHUN POU3BOACTBEHHBIX U
TEXHOJIOTHYECKUX MPOIECCOB, MPUHIIMIIOB TEXHUYECKUX MPUOOPOB U YCTPOUCTB,
oOecrieueHus: 6€30MacCHOCTH MPOU3BOJICTBA U OXPaHbI PUPOJIbI;

* popmupoBaHue yMeHU# peraTh y4eOHO-PAKTUIECKUE 3a1a4u (PU3UUECKOTO
coJiepkaHusi ¢ y4€ToM poheCcCHOHATBLHON HAIPABIEHHOCTH;

* IpUOOPETEHNE OIBITA TIO3HAHUS U CAMOIIO3HAHUS; YMEHUH CTaBUTh 3a/1a4H U
pemaTts mpobsieMbl ¢ y9€TOM MPoQecCHOHANBHON HAPaBICHHOCTH;

* popmupoBaHUE YMEHUI HCKaTh, aHATU3UPOBATh U 00padaThIBATh (HU3HUECKYIO
uH(popMaIHio ¢ yuéToM npodeccuoHaIbHON HAMPaBIEHHOCTH;

* [TOJITOTOBKA 00YYAIOLINXCS K YCIEIIHOMY OCBOCHHUIO JUCLIUIUIMH U MOJAYJIEH

npodeccuoHanbHOro nukKiIa: GOpMUPOBAHHUE Yy HUX YMEHHUH M ONBITa
NEeATEeNbHOCTH,

XapaKTEPHBIX 7151 Tpodeccuil / TOKHOCTEN CITyKalluX WU CIEIUaTbHOCTEH,
NOJIy4aeMbIX B IPO(eCcCHOHaIBHBIX 00pa30BaTENIbHBIX OPraHU3ALUSX;

* MOATOTOBKA K (POPMUPOBAHUIO OOILIUX KOMIIETEHIINI OyAyIIero CrenuanucTa;
caMm000pa30BaHus, KOMMYHUKAIUH, POSIBIICHUS TPAXKIAHCKO- TATPUOTUIECKOM

o3, COTpyaHN4ICCTBA, IIPUHATHUA pGHIeHI/Iﬁ B CTaHﬂapTHOﬁ )41 HCCTaHI[apTHOﬁ



CUTyalusiX, MPOCKTHPOBAHHS, NPOBEACHUS (PHU3UIECKUX HU3MEPEHHH,
3 pexkTuBHOTO U

0€30M1acHOr0 MCIOIb30BaHMSI PA3IUYHbIX TEXHUUECKUX YCTPONCTB, COOIIOICHUS
paBUJI OXPaHbl TpyJa Npu padore ¢ Gu3nuecKkuMu npudopamu 1 000pyA0BaHUEM.

B pamkax mporpamMmbl y4eOHOW MUCHUILUIMHBI OOY4YaroI[MMHUCS OCBAaMBAIOTCS
pe3yabTaThl OOy4EHHUS:



HaumenoBanue KOMﬂeTeHllMﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyabraroB THna "Metanpeamernbiii" coriacno ®I'OC

COO

HanmenoBanue pesyasratos THna "Ilpeamernsiii"” cornacno ®I'OC

COO

OK 01. BribupaTh cnoco0sl
pelieHus 3a1a4 npoQecCHOHAIBHOI
IeATEIBHOCTH NMPUMEHUTEIEHO K
PasIMYHBIM KOHTEKCTAM;

OBnaz(e}me YHHUBEpCAJIbHBIMH y'-Ie6HLIMl/I TIO3HABaTC/IbHBIMU HeﬁCTBHﬂMH 6)
0a30BbIC HCCIEIOBATEIbCKHE MACHCTBUA: BilajeTh HaBbHIKAMH y4eOHO-
MCCHe}lOBaTeJ’lLCKOﬁ " l'IpOeKTHOﬁ ACATEINbHOCTH, HaBBIKAMHU pa3pelIeHUs
HpOGJ’ICM; CTMOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY MOUCKY METO/10B
[PEHICHUS MPAKTHYECKUX 3a4a4, IPUMEHECHHUIO Pa3JIMYHbIX METOJI0B IMO3HAHHUA,
OBJIAACHUEC BHAAMH JCATCIBHOCTHU IO IOJYYCHHK HOBOTO 3HAHHUA, €r0
HHTEPIPETAHH, PeodPa3oBAHUIO M NPHMEHEHMIO B PAa3IMYHEIX Y4eOHBIX
CUTyalusiX, B TOM YHCJIC IIPH CO31aHUHA y‘lC6HBIX M COLHMAIIBHBIX MPOCKTOB;
(bOpMHpOBaH"e HAay4HOI'O THUIIa MBIILJICHHUS, BIIAJEHUE Hay'-IHOﬁ TepMHHOHOF"eﬁ,
KJIFOUYCBBIMHU MOHATUAMHU U METOAaMH; CTABUTh U li)OpMyﬂHpOBaTb COOCTBEHHBIC
3a7a4u B 06pasosaTenBHoﬁ JACATEIIBHOCTH U JKU3HECHHBIX CUTYallUsX; BBIABIIATDH
TIPUYUHHO-CIICICTBCHHBIC CBA3H M aAKTYalIW3UpOBATH 3aJa4y, BBIABUTATh
TUIOTE3y €€ PCUICHUsA, HaXOJAUTh apryMEeHThl JJId J0Ka3aTeJIbCTBa CBOMUX
yTBep)KL[eHHﬁ, 3a/1aBaTh MapaMeTpbl U KPUTCPHUHU PCHICHUSA; aHATIU3UPOBATH
MOJIYYE€HHBIE B XO/A€ PEIICHHUS 3aa4i PE3yJIbTaThl, KDUTUYECKH OLICHUBATH UX
[IOCTOBEPHOCTbD, IIPOTHO3UPOBATH U3MCHCHHE B HOBBIX YCIOBHAX; pa3pa6aTbIBaTI>
IJIaH peleHus IIpO6JleMH C YYETOM aHaliu3a UMEHIIHUXCI MaTEpHAJIBHBIX U
HEMAaTEPHAIIbHBIX PECYPCOB; OCYLICCTBIATH LIEHEHaHpaBHEHHLIﬁ TIOHCK IIEPEHOCA
CPEJICTB M CTIOCOOOB AEHCTBUS B TPO(ECCHOHATBHYIO CPELY; yMETh EPEHOCHTh
3HAHHUSA B IO3HABATCIbHYIO M NMPAKTHICCKYIO obactu JKHUBHCACATCIBHOCTH,
YMETh HHTEIPHPOBATH 3HAHUS U3 PA3HBIX NPEAMETHBIX 00IacTeit;;

OBHaHeHI/Ie YHHUBEPCATbHBIMHA y'-le6HI>IMl/l TIO3HABATCIbHBIMHA HEﬁCTBl/IﬂMI/I a)
6a3oBBIC JIOTHYECKHE ACHCTBMA: CAMOCTOATENbHO (OPMYIHPOBATH U
AKTyaJlIn3upoBaTh HpO6J’IEMy, paccMaTpuBaTh €€ BCECTOPOHHE, YCTAHABJINBATD|
CYIIECTBEHHBIN NMPU3HAK MM OCHOBAHMs Ul CPaBHEHHs, KIacCH(UKALUK U
060611161'[1/[51; ONPEACHATh LUEIH ACATEIbHOCTH, 3a1aBaTh IIapaMETPbl H KPUTECPUH
MX JOCTHKCHHUA, BBIABIATH 3aKOHOMEPHOCTH MU IIPOTUBOPEYUA B
[pacCMaTPUBAEMbIX ABJIICHUAX; BHOCHTh KOPPEKTUBLI B N€ATEIIbHOCTD, OLCHUBATD|
COOTBETCTBUEC pPE3YyJbTAaTOB ILECIAM, OLICHHMBATh PUCKH HOCﬂeﬂCTBHﬁ
A€ATEIIbHOCTH; Pa3BUBAaTh KPEATHBHOE MBINIJIEHUE IIPH PEIICHUH JKU3HCHHBIX|
npo0iieM;;

OBHaHEHI/IE YHHUBEPCAJIbHBIMH PETYIATHBHBIMH HEﬁCTBHﬂMHZ B) AMOIHOHATBHBIH
WHTEIUIEKT, MPEANoAraiumi c¢hOPMHUPOBAHHOCTb: CAMOPErYJIMPOBAHMUS,
BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TIOBC/ICHHUC, CIOCOOHOCTh aJanTUpoBaThCs K dIMOUMOHAIIbBHBIM U3MCHCHUAM U
TIIPOSABIATH FH6KOCTL, OBITH OTKPBITBIM HOBOMY; BIIyTpCHHeﬁ MOTHUBALUH,
BK]’I}O‘ial()I.U,Eﬁ CTPEMJICHUEC K HNOCTHIKCHHUIO LECIM U YCIEXY, ONTHUMHU3M,
HWHULUAaTHBHOCTb, YMECHUE }Z[eﬁcTBOBaTL, HUCXO/s1 U3 CBOUX BO3M0)KHOCT€ﬁ;;
OBJaJIcHHE YHUBEPCATbHBIMU PETyIATHBHBIMHU JCHCTBUSIMH: 0) CAMOKOHTPOIb:
laBaTh OLEHKY HOBBIM CHUTYalUSAM, BHOCHTH KOPPEKTHBBI B JIE€ATEIbHOCTS,
OILICHUBATH COOTBETCTBUE PE3YJIBTATOB LICIIAM;;

OBH&;{CHMC YHUBEpPCAJIbHBIMH KOMMYHHKaTHBHBIMH L[eﬁCTBl/lﬂMl/lf 6) COBMECTHas
ACATCIBHOCTh: IMMOHUMATh W HMCIIOJIB30BaTh INPEUMYIIECCTBA KOMHH,E[HOﬁ n
"HL[HBPIL[YHHLHOi/‘I pa6o’r£.1; BLI6PIpaTL TEMaTUKY W METO/bI COBMECTHBIX I[eﬁCTBHi;I
C y4€TOM 06H.[I/IX HMHTEPECOB U BO3MOKHOCTEH KaXJ10Tr0 4iICHA KOJUICKTHUBA,;
OBHa}Z{eHHe YHUBEpPCANbHBIMH PETYyIATHBHBIMH )Z(eﬁCTBI/IHMI/I: a)
CaMOOpraHusanusa: CaMOCTOATCIBHO OCYIICCTBIATH IIO3HABATCIbHYIO
ICATECIILHOCTD, BBIABIISATH HpOﬁHeMBI, CTaBUTh U q)OpMyHHpOBaTI: COOCTBEHHBIE
3a1a4u B 06paSDBaTCHLHOﬁ JCATCIBHOCTH M JKHU3HCHHBIX CHTYalHAX]
CaMOCTOATENIBHO COCTABJIATH IIAH PEIICHUSA Hp06IICMBI C Y4E€TOM HUMEIOLIUXCSA
[peECYpCOB, COOCTBEHHBIX BO3MOJKHOCTEH HpEIlHO‘lTeHI/If;l; JAeaTbh OCO3HAHHBIH
Bbl60p, apryMeHTUpOBaTh €ro, Gpa'l‘b OTBETCTBEHHOCTH 3a PELICHHUE; OLICHUBATh
NPHOOPETEHHBIIT OIIBIT;;

OBJIa}.leHVle YHUBEpPCAJIbHBIMHU yLIe6HbIMVI 103HaBaTCIbHBIMH }.lel\/'ICTBMZMM B)
pabota ¢ mHQopMauuel: BIaJeTh HABBIKAMM IOJY4eHHs HMH(POpPMAaUMHU U3
UCTOYHUKOB pPa3HbIX THIOB, CAMOCTOATEIBHO OCYLIECTBJIATH NOUCK, aHAJIN3,
CHCTEMATH3aLHI0 U NHTEPIPETalHio HHPOPMALUH PAa3INIHBIX BUAOB U HOpM
NpeJICTaBIICHHUS;;

OBJ'IB.Z(EHI/IE YHUBEPCAIbHBIMH PETYIATHBHBIMH ,EleﬁcTBPl}lMPlI 1') TIpUHATHE cebst
IpYTUX ﬂlOﬂel?’l: TIPUHUMATH Ce6ﬂ, TTOHUMasi CBOM HEJAOCTATKH W JIOCTOMHCTBA;;
OBHZ.HEH!/IC YHHUBEpCaAJIbHBIMH KOMMYHHKAaTHBHBIMH J]eﬁCTBPIS{MPlI a) O6I.Ll€Hl/le!
OCYIIECTBISATh KOMMYHHKAIlMH BO BCeX c(epax >XKU3HH; PacIO3HABATH
HeBepGaanLle Cpeacrsa 06LI_l€Hl/I${, MOHUMATh 3HAYCHHUE COLIMAJIBHBIX 3HAKOB,
Pacro3HaBaTh NPEANOCHUIKH KOH(IHKTHBIX CHTYal il H CMAr4aTh KOH(QIHKTHI;
BJIAJETh pa3sIINIHBIMH crocobamu 06I.LICHH$I u B3aI/IMO)JEI7[CTBl/I$I;

[1P62) chopMHUPOBAHHOCTL YMEHHI PacIO3HABATH (PU3NIECKHE ABICHHS
(mporecchl) U 00BACHATH MX Ha OCHOBE H3YUECHHBIX 3aKOHOB:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpAMONMHElHOe IBHXKEHHE,
cBOGOIHOE MaJCHHE T, ABIKCHHE MO OKPYKHOCTH, HHEPLHS,
B3aMMOJIEHCTBIE Tell, KolebaTenbHOe IBIDKEHHE, Pe30HAHC, BOTHOBOE
nBrokenue; quddysus, OpOYHOBCKOE IBIKCHHE, CTPOCHHE XKHAKOCTEH U
TBEp/BIX TEJl, N3MEHEHNe 00beMa Tell NP HarpeBaHuH (OXJIAXKICHNH),
TCIUIOBOC paBHOBECHE, HCIAPEHHE, KOHACHCALNs, ILIaBICHHE,
KPHCTAIM3alis, KHIICHHE, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI SHEPTHH TEILIOBOTO JBIKCHHMS MOICKYI C aOCOTIOTHOM
TeMIIepaTypoii, MOBBIIICHHE AABJICHHs ra3a NPH €ro HarpeBaHHM B
3aKpBITOM COCyZe, CBS3b MEXKIY MapaMeTpaMH COCTOSHHS rasa B
M30TIPOIIECCAX; IEKTPH3AINS TeJl, B3aHMOISHCTBIE 3aps/IoB, HArPEBaHNE
[POBOJHMKA C TOKOM, B3aNMOJCHCTBHE MAarHHUTOB, 3JICKTPOMArHUTHAS
VIH}.lyKLU/Iﬂ, }.lei/'lCTBMe MarHMTHOrO I1oJisi Ha llpOBO}.lHVlK C TOKOM H
IBIOKYIIMIICS 3apsif, SJICKTPOMArHUTHBIE KOJNEOAHHS M BOJHBL,
NPSMOJIMHEHHOE PAaCHPOCTPAHEHHE CBETA, OTPAKECHHE, HPENOMIICHHE,
naTepdepenuns, Audpakuns U MOIIPH3aLHs CBETa, UCIEPCHs CBETA;
doroanekTpuyeckuii 3Qpexr, cBeTOBOE HaBIEHHE, BO3HUKHOBCHHE
IMHEHYATOro CIEKTpPa aToMa BOAOPO/A, CCTECTBCHHAS U HCKYCCTBEHHAS
PaIMOaKTHBHOCTE;;

I1P69) chopMHpOBaHHOCTE COOCTBEHHON MO3HLHUM MO OTHOMICHUIO K
(usnyeckoit MHGOPMAIMH, TTOTy4aeMOii U3 pa3HbIX HCTOYHHKOB, YMCHHIT
HCIIOIB30BATh HU(POBBIC TEXHOIOTHH IS [IOUCKA, CTPYKTYPHPOBAHHS,
HHTEPIPETAMU M NPEACTAaBICHUA y4yeOHOH M Hay4yHO-NONYJSAPHOH
nHpOpPMALNY; Pa3sBHTHE YMEHHH KPUTHYECKOTO aHAIN3a IIOTyYaeMOil
nHdopMarum;;

I1P61) chopMupOBAaHHOCTH MPEACTABICHHH O PONH M MecTe QU3HKU U
ACTPOHOMHM B COBPEMCHHONW Hay4yHOW KapTHHE MHUpa, O
crcTeMooOpasylomel ponn (U3NKKM B PasBUTHH €CTECTBEHHBIX HAyK,
TCXHUKH M COBPEMECHHBIX TEXHOJIOTHif, 0O BKJIage POCCHUICKHX M
3apyGeKHEIX yYeHBIX-(U3HKOB B pa3sBHTHE HAyKH; IOHHMaHHE
(bu3nUCCKOi CYNIHOCTH HAGII0aeMBbIX ABICHNH MUKPOMHpA, MAaKPOMHpPA
W Merammupa; NMOHHMaHHE POJH aCTPOHOMHUHM B IPAKTHYECKOI
IS TCIBHOCTH YeI0BEKA H JAIbHEHIIEM HayqHO-TEXHHIECKOM Pa3BUTHH,
ponu ¢usuku B GOPMHUPOBAHMH KPyro3opa M (YHKIHOHAILHOU
IPAMOTHOCTH YE/IOBEKa [UISl PCIICHHS MPAKTHYCCKUX 3a/a4;;

[1P68) chopMHPOBAHHOCTH YMEHHS IPHMEHSTE TOyYEHHBIC 3HAHHS IS
0OBSICHEHHS! YCITOBUI IPOTEKaHMs (PU3UIECKUX SIBICHHIT B IPUPOLE U IS
NPUHATHS NPAKTHYECKHX DPEIIeHHII B IOBCETHEBHON JKH3HM NI
obecmedeHns 0e30I1aCHOCTU IPU OOPAIICHHHN C OBITOBBIMH IIPHOOPAMHU K
TeXHHUYECKIMH yCTPOICTBAMH, COXPaHEHHs 3JJOPOBbS M COOIIONEHHS
HOPM 9KOJOTHYECKOrO MOBEJCHUS B OKPYIKAIOIICH Cpeie; MOHUMAaHHE
HEOOXO0MMOCTH TIPHMEHEHHs! JOCTIKEHNH (DU3HKH M TEXHOJOTHI JUIs
PaIlMOHATIBHOTO IPHUPOJIONONb30BAHNS;;

I1P66) BiajgeHHe OCHOBHBIMH METOJAAMH HAY4YHOTO IO3HAHUS,
HCIIONB3YCMBIMU B (DH3HKE: IIPOBOAKTE MPSMBIC K KOCBCHHBIC H3MCPCHHS
(hU3MUECKUX BENMYHH, BHIOMpAs ONTHMANLHBIH CHOCOO M3MEpPEHUs U
MCTIOJb3Ysl M3BECTHBIC METOJbl OLEHKH MOTPENIHOCTEH Hu3MepeHui,
NPOBOJMTE HMCCIEIOBAHHE 3aBHCHMOCTEH (U3MUECKHX BENHYHH C
HNCIIONB30BAHMEM IPSIMBIX H3MEPEHHH, OOBSICHATH MONYyYCHHBIC
pe3yllb’l‘a'l‘bl, MCIIOJIb3yﬂ (1)“3““6(”(146 'I‘eOpMH, 3aKOHBbI U NOHATHA, WU
nexaTh BBIBOABI; COONIOJATh NIpaBHiIa 6e30MacHOrO Tpyjaa IpH
NPOBEICHHHU UCCIIE/JOBAHHIl B PaMKaxX y4eOHOro SKCIEPHUMEHTA U y4eOHO-
HCCIIe0BATENBCKOH JIESATENBHOCTH C HCIIOIb30BAHHEM LH(PPOBBIX
M3MEPHTEIBHBIX YCTPOHCTB M 1abopaTopHOro 06OpPyHOBaHMS;
COPMHUPOBAHHOCTD MPEACTABICHHNH O METOAAX MOJIYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHH;;

I1P63) BiageHHe OCHOBOMONATAIOMNMHU (PU3MUECKHMH TOHATUSAMH U
BC€JIMYMHAMH, XapaKTepMByK)lllMMVl (1)“3”‘!60!([46 npoueccu (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BHKCHIEM, B3aHMOACHCTBHEM TEN, MCXaHHICCKHMHI
KOJICOAHMSAMH M BOJIHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMU MPOLECCAMH; 3NEKTPUYECKUM M MArHUTHBIM IOISMH,
9IEKTPUYECCKHM TOKOM, JICKTPOMATHUTHBIMH KOJICOAHUAMH U BOJHAMH;
OITHYECCKHMH SABJICHUSIMIL; KBAHTOBBIMH SIBICHHSMHU, CTPOCHHEM aTOMa I
ATOMHOTO S17pa, PaAHOAKTHBHOCTBIO); BIIAJCHHE OCHOBOIOJIArAKOIHMI
ACTPOHOMHYECKUMH MOHSATHSIMH, MO3BOJLSIOIIMMU XapaKTepH30BaTh
NpOIECCHl, TPOMCXOMAIINE Ha 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEKTalIaKTHIECKOil cpelie; JBIDKeHHE HeOeCHBIX Tell, DBOJIIOLHIO 3Be3 I
Bcenennoi;;

I1P610) onajgenne yMeHUsMHE paboTaTh B IPyIIIE .}

[1P67) chopMUPOBAHHOCTD YMEHHUsI peLIaTh PACYECTHBIC 3a/1a4l C SBHO
3a7aHHON (U3MYECKOH MOJENbI0, HCIONb3ys (U3HMIECKHE 3aKOHEI I
[PUHIAIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a[a4YU BHIOUPATh QU3HICCKYIO
MOJIeNb, BRIIENATh (PH3NYECKHe BeTMUMHBI H GOPMYIIBI, HEOOXOHMEIE
11 ee pemieHHs, IPOBOAMTH PacueThl U OLCHHBATH PEalbHOCTH
MOJTy4eHHOTO 3HAYEHHs] YH3MUECKOI BEMUMHEI; PelaTh KadeCTBEHHbIE
3a7aud, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPEUYUBYIO IEMOUKY
paccysKJIeHHil ¢ ONOpoii Ha W3yYeHHEIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnIecKue SBICHIS;;

I1P64) BiajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHAMH, yBEPEHHOE
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHamu3e GU3HICCKUX
SIBJICHUH U ITPOLIECCOB;;

I[IP65) yMmMeHHe y4YUTHIBATH TPAHHUIBI NMPUMEHEHUS H3YUECHHBIX|
(u3MUYecKnX MojesIeii: MaTepuaibHas TOYKA, HHEpPIHAIbHAs CHCTEMa
OTCUeTa, HIACAIBHBIN ra3; MOZENH CTPOCHIS Fa30B, KIAKOCTEH H TBEPIBIX
TeJ1, TOUEUHBII YIIEKTPUIECKHUI 3apsijl, sepHast MOJENb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIpa IIPU PEIICHHH HU3NIECKUX 3a/1a4;
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OK 02. Hcrions30BaTh COBpEMEHHbIE
cpeIcTBa MOWCKA, aHAIU3a M
WHTEpIpeTalnil HWHPOPMALUK U
HHPOPMALHOHHBIC TEXHOIOTHH IS
BHIMOJNHECHHUS 3agayu
poGecCHOHATBHOI JESTEIbHOCTH;

OBnaz(e}me YHHUBEpCAJIbHBIMH y'-Ie6HLIMl/I TIO3HABaTC/IbHBIMU HeﬁCTBHﬂMH 6)
0a30BbIC HCCIEIOBATEIbCKHE MACHCTBUA: BilajeTh HaBbHIKAMH y4eOHO-
MCCHe}lOBaTeJ’lLCKOﬁ " l'IpOeKTHOﬁ ACATEINbHOCTH, HaBBIKAMHU pa3pelIeHUs
HpOGJ’ICM; CTMOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY MOUCKY METO/10B
[PEHICHUS MPAKTHYECKUX 3a4a4, IPUMEHECHHUIO Pa3JIMYHbIX METOJI0B IMO3HAHHUA,
OBJIAACHUEC BHAAMH JCATCIBHOCTHU IO IOJYYCHHK HOBOTO 3HAHHUA, €r0
HHTEPIPETAHH, PeodPa3oBAHUIO M NPHMEHEHMIO B PAa3IMYHEIX Y4eOHBIX
CUTyalusiX, B TOM YHCJIC IIPH CO31aHUHA y‘lC6HBIX M COLHMAIIBHBIX MPOCKTOB;
(bOpMHpOBaH"e HAay4HOI'O THUIIa MBIILJICHHUS, BIIAJEHUE Hay'-IHOﬁ TepMHHOHOF"eﬁ,
KJIFOUYCBBIMHU MOHATUAMHU U METOAaMH; CTABUTh U li)OpMyﬂHpOBaTb COOCTBEHHBIC
3a7a4u B 06pasosaTenBHoﬁ JACATEIIBHOCTH U JKU3HECHHBIX CUTYallUsX; BBIABIIATDH
TIPUYUHHO-CIICICTBCHHBIC CBA3H M aAKTYalIW3UpOBATH 3aJa4y, BBIABUTATh
TUIOTE3y €€ PCUICHUsA, HaXOJAUTh apryMEeHThl JJId J0Ka3aTeJIbCTBa CBOMUX
yTBep)KL[eHHﬁ, 3a/1aBaTh MapaMeTpbl U KPUTCPHUHU PCHICHUSA; aHATIU3UPOBATH
MOJIYYE€HHBIE B XO/A€ PEIICHHUS 3aa4i PE3yJIbTaThl, KDUTUYECKH OLICHUBATH UX
[IOCTOBEPHOCTbD, IIPOTHO3UPOBATH U3MCHCHHE B HOBBIX YCIOBHAX; pa3pa6aTbIBaTI>
IJIaH peleHus IIpO6JleMH C YYETOM aHaliu3a UMEHIIHUXCI MaTEpHAJIBHBIX U
HEMAaTEPHAIIbHBIX PECYPCOB; OCYLICCTBIATH LIEHEHaHpaBHEHHLIﬁ TIOHCK IIEPEHOCA
CPEJICTB M CTIOCOOOB AEHCTBUS B TPO(ECCHOHATBHYIO CPELY; yMETh EPEHOCHTh
3HAHHUSA B IO3HABATCIbHYIO M NMPAKTHICCKYIO obactu JKHUBHCACATCIBHOCTH,
YMETh HHTEIPHPOBATH 3HAHUS U3 PA3HBIX NPEAMETHBIX 00IacTeit;;

OBHaHeHI/Ie YHHUBEPCATbHBIMHA y'-le6HI>IMl/l TIO3HABATCIbHBIMHA HEﬁCTBl/IﬂMI/I a)
6a3oBBIC JIOTHYECKHE ACHCTBMA: CAMOCTOATENbHO (OPMYIHPOBATH U
AKTyaJlIn3upoBaTh HpO6J’IEMy, paccMaTpuBaTh €€ BCECTOPOHHE, YCTAHABJINBATD|
CYIIECTBEHHBIN NMPU3HAK MM OCHOBAHMs Ul CPaBHEHHs, KIacCH(UKALUK U
060611161'[1/[51; ONPEACHATh LUEIH ACATEIbHOCTH, 3a1aBaTh IIapaMETPbl H KPUTECPUH
MX JOCTHKCHHUA, BBIABIATH 3aKOHOMEPHOCTH MU IIPOTUBOPEYUA B
[pacCMaTPUBAEMbIX ABJIICHUAX; BHOCHTh KOPPEKTUBLI B N€ATEIIbHOCTD, OLCHUBATD|
COOTBETCTBUEC pPE3YyJbTAaTOB ILECIAM, OLICHHMBATh PUCKH HOCﬂeﬂCTBHﬁ
A€ATEIIbHOCTH; Pa3BUBAaTh KPEATHBHOE MBINIJIEHUE IIPH PEIICHUH JKU3HCHHBIX|
npo0iieM;;

OBHaHEHI/IE YHHUBEPCAJIbHBIMH PETYIATHBHBIMH HEﬁCTBHﬂMHZ B) AMOIHOHATBHBIH
WHTEIUIEKT, MPEANoAraiumi c¢hOPMHUPOBAHHOCTb: CAMOPErYJIMPOBAHMUS,
BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TIOBC/ICHHUC, CIOCOOHOCTh aJanTUpoBaThCs K dIMOUMOHAIIbBHBIM U3MCHCHUAM U
TIIPOSABIATH FH6KOCTL, OBITH OTKPBITBIM HOBOMY; BIIyTpCHHeﬁ MOTHUBALUH,
BK]’I}O‘ial()I.U,Eﬁ CTPEMJICHUEC K HNOCTHIKCHHUIO LECIM U YCIEXY, ONTHUMHU3M,
HWHULUAaTHBHOCTb, YMECHUE }Z[eﬁcTBOBaTL, HUCXO/s1 U3 CBOUX BO3M0)KHOCT€ﬁ;;
OBJaJIcHHE YHUBEPCATbHBIMU PETyIATHBHBIMHU JCHCTBUSIMH: 0) CAMOKOHTPOIb:
laBaTh OLEHKY HOBBIM CHUTYalUSAM, BHOCHTH KOPPEKTHBBI B JIE€ATEIbHOCTS,
OILICHUBATH COOTBETCTBUE PE3YJIBTATOB LICIIAM;;

OBH&;{CHMC YHUBEpPCAJIbHBIMH KOMMYHHKaTHBHBIMH L[eﬁCTBl/lﬂMl/lf 6) COBMECTHas
ACATCIBHOCTh: IMMOHUMATh W HMCIIOJIB30BaTh INPEUMYIIECCTBA KOMHH,E[HOﬁ n
"HL[HBPIL[YHHLHOi/‘I pa6o’r£.1; BLI6PIpaTL TEMaTUKY W METO/bI COBMECTHBIX I[eﬁCTBHi;I
C y4€TOM 06H.[I/IX HMHTEPECOB U BO3MOKHOCTEH KaXJ10Tr0 4iICHA KOJUICKTHUBA,;
OBHa}Z{eHHe YHUBEpPCANbHBIMH PETYyIATHBHBIMH )Z(eﬁCTBI/IHMI/I: a)
CaMOOpraHusanusa: CaMOCTOATCIBHO OCYIICCTBIATH IIO3HABATCIbHYIO
ICATECIILHOCTD, BBIABIISATH HpOﬁHeMBI, CTaBUTh U q)OpMyHHpOBaTI: COOCTBEHHBIE
3a1a4u B 06paSDBaTCHLHOﬁ JCATCIBHOCTH M JKHU3HCHHBIX CHTYalHAX]
CaMOCTOATENIBHO COCTABJIATH IIAH PEIICHUSA Hp06IICMBI C Y4E€TOM HUMEIOLIUXCSA
[peECYpCOB, COOCTBEHHBIX BO3MOJKHOCTEH HpEIlHO‘lTeHI/If;l; JAeaTbh OCO3HAHHBIH
Bbl60p, apryMeHTUpOBaTh €ro, Gpa'l‘b OTBETCTBEHHOCTH 3a PELICHHUE; OLICHUBATh
NPHOOPETEHHBIIT OIIBIT;;

OBJIa}.leHVle YHUBEpPCAJIbHBIMHU yLIe6HbIMVI 103HaBaTCIbHBIMH }.lel\/'ICTBMZMM B)
pabota ¢ mHQopMauuel: BIaJeTh HABBIKAMM IOJY4eHHs HMH(POpPMAaUMHU U3
UCTOYHUKOB pPa3HbIX THIOB, CAMOCTOATEIBHO OCYLIECTBJIATH NOUCK, aHAJIN3,
CHCTEMATH3aLHI0 U NHTEPIPETalHio HHPOPMALUH PAa3INIHBIX BUAOB U HOpM
NpeJICTaBIICHHUS;;

OBJ'IB.Z(EHI/IE YHUBEPCAIbHBIMH PETYIATHBHBIMH ,EleﬁcTBPl}lMPlI 1') TIpUHATHE cebst
IpYTUX ﬂlOﬂel?’l: TIPUHUMATH Ce6ﬂ, TTOHUMasi CBOM HEJAOCTATKH W JIOCTOMHCTBA;;
OBHZ.HEH!/IC YHHUBEpCaAJIbHBIMH KOMMYHHKAaTHBHBIMH J]eﬁCTBPIS{MPlI a) O6I.Ll€Hl/le!
OCYIIECTBISATh KOMMYHHKAIlMH BO BCeX c(epax >XKU3HH; PacIO3HABATH
HeBepGaanLle Cpeacrsa 06LI_l€Hl/I${, MOHUMATh 3HAYCHHUE COLIMAJIBHBIX 3HAKOB,
Pacro3HaBaTh NPEANOCHUIKH KOH(IHKTHBIX CHTYal il H CMAr4aTh KOH(QIHKTHI;
BJIAJETh pa3sIINIHBIMH crocobamu 06I.LICHH$I u B3aI/IMO)JEI7[CTBl/I$I;

[1P62) chopMHUPOBAHHOCTL YMEHHI PacIO3HABATH (PU3NIECKHE ABICHHS
(mporecchl) U 00BACHATH MX Ha OCHOBE H3YUECHHBIX 3aKOHOB:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpAMONMHElHOe IBHXKEHHE,
cBOGOIHOE MaJCHHE T, ABIKCHHE MO OKPYKHOCTH, HHEPLHS,
B3aMMOJIEHCTBIE Tell, KolebaTenbHOe IBIDKEHHE, Pe30HAHC, BOTHOBOE
nBrokenue; quddysus, OpOYHOBCKOE IBIKCHHE, CTPOCHHE XKHAKOCTEH U
TBEp/BIX TEJl, N3MEHEHNe 00beMa Tell NP HarpeBaHuH (OXJIAXKICHNH),
TCIUIOBOC paBHOBECHE, HCIAPEHHE, KOHACHCALNs, ILIaBICHHE,
KPHCTAIM3alis, KHIICHHE, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI SHEPTHH TEILIOBOTO JBIKCHHMS MOICKYI C aOCOTIOTHOM
TeMIIepaTypoii, MOBBIIICHHE AABJICHHs ra3a NPH €ro HarpeBaHHM B
3aKpBITOM COCyZe, CBS3b MEXKIY MapaMeTpaMH COCTOSHHS rasa B
M30TIPOIIECCAX; IEKTPH3AINS TeJl, B3aHMOISHCTBIE 3aps/IoB, HArPEBaHNE
[POBOJHMKA C TOKOM, B3aNMOJCHCTBHE MAarHHUTOB, 3JICKTPOMArHUTHAS
VIH}.lyKLU/Iﬂ, }.lei/'lCTBMe MarHMTHOrO I1oJisi Ha llpOBO}.lHVlK C TOKOM H
IBIOKYIIMIICS 3apsif, SJICKTPOMArHUTHBIE KOJNEOAHHS M BOJHBL,
NPSMOJIMHEHHOE PAaCHPOCTPAHEHHE CBETA, OTPAKECHHE, HPENOMIICHHE,
naTepdepenuns, Audpakuns U MOIIPH3aLHs CBETa, UCIEPCHs CBETA;
doroanekTpuyeckuii 3Qpexr, cBeTOBOE HaBIEHHE, BO3HUKHOBCHHE
IMHEHYATOro CIEKTpPa aToMa BOAOPO/A, CCTECTBCHHAS U HCKYCCTBEHHAS
PaIMOaKTHBHOCTE;;

I1P69) chopMHpOBaHHOCTE COOCTBEHHON MO3HLHUM MO OTHOMICHUIO K
(usnyeckoit MHGOPMAIMH, TTOTy4aeMOii U3 pa3HbIX HCTOYHHKOB, YMCHHIT
HCIIOIB30BATh HU(POBBIC TEXHOIOTHH IS [IOUCKA, CTPYKTYPHPOBAHHS,
HHTEPIPETAMU M NPEACTAaBICHUA y4yeOHOH M Hay4yHO-NONYJSAPHOH
nHpOpPMALNY; Pa3sBHTHE YMEHHH KPUTHYECKOTO aHAIN3a IIOTyYaeMOil
nHdopMarum;;

I1P61) chopMupOBAaHHOCTH MPEACTABICHHH O PONH M MecTe QU3HKU U
ACTPOHOMHM B COBPEMCHHONW Hay4yHOW KapTHHE MHUpa, O
crcTeMooOpasylomel ponn (U3NKKM B PasBUTHH €CTECTBEHHBIX HAyK,
TCXHUKH M COBPEMECHHBIX TEXHOJIOTHif, 0O BKJIage POCCHUICKHX M
3apyGeKHEIX yYeHBIX-(U3HKOB B pa3sBHTHE HAyKH; IOHHMaHHE
(bu3nUCCKOi CYNIHOCTH HAGII0aeMBbIX ABICHNH MUKPOMHpA, MAaKPOMHpPA
W Merammupa; NMOHHMaHHE POJH aCTPOHOMHUHM B IPAKTHYECKOI
IS TCIBHOCTH YeI0BEKA H JAIbHEHIIEM HayqHO-TEXHHIECKOM Pa3BUTHH,
ponu ¢usuku B GOPMHUPOBAHMH KPyro3opa M (YHKIHOHAILHOU
IPAMOTHOCTH YE/IOBEKa [UISl PCIICHHS MPAKTHYCCKUX 3a/a4;;

[1P68) chopMHPOBAHHOCTH YMEHHS IPHMEHSTE TOyYEHHBIC 3HAHHS IS
0OBSICHEHHS! YCITOBUI IPOTEKaHMs (PU3UIECKUX SIBICHHIT B IPUPOLE U IS
NPUHATHS NPAKTHYECKHX DPEIIeHHII B IOBCETHEBHON JKH3HM NI
obecmedeHns 0e30I1aCHOCTU IPU OOPAIICHHHN C OBITOBBIMH IIPHOOPAMHU K
TeXHHUYECKIMH yCTPOICTBAMH, COXPaHEHHs 3JJOPOBbS M COOIIONEHHS
HOPM 9KOJOTHYECKOrO MOBEJCHUS B OKPYIKAIOIICH Cpeie; MOHUMAaHHE
HEOOXO0MMOCTH TIPHMEHEHHs! JOCTIKEHNH (DU3HKH M TEXHOJOTHI JUIs
PaIlMOHATIBHOTO IPHUPOJIONONb30BAHNS;;

I1P66) BiajgeHHe OCHOBHBIMH METOJAAMH HAY4YHOTO IO3HAHUS,
HCIIONB3YCMBIMU B (DH3HKE: IIPOBOAKTE MPSMBIC K KOCBCHHBIC H3MCPCHHS
(hU3MUECKUX BENMYHH, BHIOMpAs ONTHMANLHBIH CHOCOO M3MEpPEHUs U
MCTIOJb3Ysl M3BECTHBIC METOJbl OLEHKH MOTPENIHOCTEH Hu3MepeHui,
NPOBOJMTE HMCCIEIOBAHHE 3aBHCHMOCTEH (U3MUECKHX BENHYHH C
HNCIIONB30BAHMEM IPSIMBIX H3MEPEHHH, OOBSICHATH MONYyYCHHBIC
pe3yllb’l‘a'l‘bl, MCIIOJIb3yﬂ (1)“3““6(”(146 'I‘eOpMH, 3aKOHBbI U NOHATHA, WU
nexaTh BBIBOABI; COONIOJATh NIpaBHiIa 6e30MacHOrO Tpyjaa IpH
NPOBEICHHHU UCCIIE/JOBAHHIl B PaMKaxX y4eOHOro SKCIEPHUMEHTA U y4eOHO-
HCCIIe0BATENBCKOH JIESATENBHOCTH C HCIIOIb30BAHHEM LH(PPOBBIX
M3MEPHTEIBHBIX YCTPOHCTB M 1abopaTopHOro 06OpPyHOBaHMS;
COPMHUPOBAHHOCTD MPEACTABICHHNH O METOAAX MOJIYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHH;;

I1P63) BiageHHe OCHOBOMONATAIOMNMHU (PU3MUECKHMH TOHATUSAMH U
BC€JIMYMHAMH, XapaKTepMByK)lllMMVl (1)“3”‘!60!([46 npoueccu (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BHKCHIEM, B3aHMOACHCTBHEM TEN, MCXaHHICCKHMHI
KOJICOAHMSAMH M BOJIHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMU MPOLECCAMH; 3NEKTPUYECKUM M MArHUTHBIM IOISMH,
9IEKTPUYECCKHM TOKOM, JICKTPOMATHUTHBIMH KOJICOAHUAMH U BOJHAMH;
OITHYECCKHMH SABJICHUSIMIL; KBAHTOBBIMH SIBICHHSMHU, CTPOCHHEM aTOMa I
ATOMHOTO S17pa, PaAHOAKTHBHOCTBIO); BIIAJCHHE OCHOBOIOJIArAKOIHMI
ACTPOHOMHYECKUMH MOHSATHSIMH, MO3BOJLSIOIIMMU XapaKTepH30BaTh
NpOIECCHl, TPOMCXOMAIINE Ha 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEKTalIaKTHIECKOil cpelie; JBIDKeHHE HeOeCHBIX Tell, DBOJIIOLHIO 3Be3 I
Bcenennoi;;

I1P610) onajgenne yMeHUsMHE paboTaTh B IPyIIIE .}

[1P67) chopMUPOBAHHOCTD YMEHHUsI peLIaTh PACYECTHBIC 3a/1a4l C SBHO
3a7aHHON (U3MYECKOH MOJENbI0, HCIONb3ys (U3HMIECKHE 3aKOHEI I
[PUHIAIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a[a4YU BHIOUPATh QU3HICCKYIO
MOJIeNb, BRIIENATh (PH3NYECKHe BeTMUMHBI H GOPMYIIBI, HEOOXOHMEIE
11 ee pemieHHs, IPOBOAMTH PacueThl U OLCHHBATH PEalbHOCTH
MOJTy4eHHOTO 3HAYEHHs] YH3MUECKOI BEMUMHEI; PelaTh KadeCTBEHHbIE
3a7aud, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPEUYUBYIO IEMOUKY
paccysKJIeHHil ¢ ONOpoii Ha W3yYeHHEIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnIecKue SBICHIS;;

I1P64) BiajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHAMH, yBEPEHHOE
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHamu3e GU3HICCKUX
SIBJICHUH U ITPOLIECCOB;;

I[IP65) yMmMeHHe y4YUTHIBATH TPAHHUIBI NMPUMEHEHUS H3YUECHHBIX|
(u3MUYecKnX MojesIeii: MaTepuaibHas TOYKA, HHEpPIHAIbHAs CHCTEMa
OTCUeTa, HIACAIBHBIN ra3; MOZENH CTPOCHIS Fa30B, KIAKOCTEH H TBEPIBIX
TeJ1, TOUEUHBII YIIEKTPUIECKHUI 3apsijl, sepHast MOJENb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIpa IIPU PEIICHHH HU3NIECKUX 3a/1a4;
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OK 04. DbdexTuBHO
B3aMMO/IEiCTBOBAaTh M paboTaTh B
KOJUIGKTHBE ¥ KOMAHJIE;

OBnaz(e}me YHHUBEpCAJIbHBIMH y'-Ie6HLIMl/I TIO3HABaTC/IbHBIMU HeﬁCTBHﬂMH 6)
0a30BbIC HCCIEIOBATEIbCKHE MACHCTBUA: BilajeTh HaBbHIKAMH y4eOHO-
MCCHe}lOBaTeJ’lLCKOﬁ " l'IpOeKTHOﬁ ACATEINbHOCTH, HaBBIKAMHU pa3pelIeHUs
HpOGJ’ICM; CTMOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY MOUCKY METO/10B
[PEHICHUS MPAKTHYECKUX 3a4a4, IPUMEHECHHUIO Pa3JIMYHbIX METOJI0B IMO3HAHHUA,
OBJIAACHUEC BHAAMH JCATCIBHOCTHU IO IOJYYCHHK HOBOTO 3HAHHUA, €r0
HHTEPIPETAHH, PeodPa3oBAHUIO M NPHMEHEHMIO B PAa3IMYHEIX Y4eOHBIX
CUTyalusiX, B TOM YHCJIC IIPH CO31aHUHA y‘lC6HBIX M COLHMAIIBHBIX MPOCKTOB;
(bOpMHpOBaH"e HAay4HOI'O THUIIa MBIILJICHHUS, BIIAJEHUE Hay'-IHOﬁ TepMHHOHOF"eﬁ,
KJIFOUYCBBIMHU MOHATUAMHU U METOAaMH; CTABUTh U li)OpMyﬂHpOBaTb COOCTBEHHBIC
3a7a4u B 06pasosaTenBHoﬁ JACATEIIBHOCTH U JKU3HECHHBIX CUTYallUsX; BBIABIIATDH
TIPUYUHHO-CIICICTBCHHBIC CBA3H M aAKTYalIW3UpOBATH 3aJa4y, BBIABUTATh
TUIOTE3y €€ PCUICHUsA, HaXOJAUTh apryMEeHThl JJId J0Ka3aTeJIbCTBa CBOMUX
yTBep)KL[eHHﬁ, 3a/1aBaTh MapaMeTpbl U KPUTCPHUHU PCHICHUSA; aHATIU3UPOBATH
MOJIYYE€HHBIE B XO/A€ PEIICHHUS 3aa4i PE3yJIbTaThl, KDUTUYECKH OLICHUBATH UX
[IOCTOBEPHOCTbD, IIPOTHO3UPOBATH U3MCHCHHE B HOBBIX YCIOBHAX; pa3pa6aTbIBaTI>
IJIaH peleHus IIpO6JleMH C YYETOM aHaliu3a UMEHIIHUXCI MaTEpHAJIBHBIX U
HEMAaTEPHAIIbHBIX PECYPCOB; OCYLICCTBIATH LIEHEHaHpaBHEHHLIﬁ TIOHCK IIEPEHOCA
CPEJICTB M CTIOCOOOB AEHCTBUS B TPO(ECCHOHATBHYIO CPELY; yMETh EPEHOCHTh
3HAHHUSA B IO3HABATCIbHYIO M NMPAKTHICCKYIO obactu JKHUBHCACATCIBHOCTH,
YMETh HHTEIPHPOBATH 3HAHUS U3 PA3HBIX NPEAMETHBIX 00IacTeit;;

OBHaHeHI/Ie YHHUBEPCATbHBIMHA y'-le6HI>IMl/l TIO3HABATCIbHBIMHA HEﬁCTBl/IﬂMI/I a)
6a3oBBIC JIOTHYECKHE ACHCTBMA: CAMOCTOATENbHO (OPMYIHPOBATH U
AKTyaJlIn3upoBaTh HpO6J’IEMy, paccMaTpuBaTh €€ BCECTOPOHHE, YCTAHABJINBATD|
CYIIECTBEHHBIN NMPU3HAK MM OCHOBAHMs Ul CPaBHEHHs, KIacCH(UKALUK U
060611161'[1/[51; ONPEACHATh LUEIH ACATEIbHOCTH, 3a1aBaTh IIapaMETPbl H KPUTECPUH
MX JOCTHKCHHUA, BBIABIATH 3aKOHOMEPHOCTH MU IIPOTUBOPEYUA B
[pacCMaTPUBAEMbIX ABJIICHUAX; BHOCHTh KOPPEKTUBLI B N€ATEIIbHOCTD, OLCHUBATD|
COOTBETCTBUEC pPE3YyJbTAaTOB ILECIAM, OLICHHMBATh PUCKH HOCﬂeﬂCTBHﬁ
A€ATEIIbHOCTH; Pa3BUBAaTh KPEATHBHOE MBINIJIEHUE IIPH PEIICHUH JKU3HCHHBIX|
npo0iieM;;

OBHaHEHI/IE YHHUBEPCAJIbHBIMH PETYIATHBHBIMH HEﬁCTBHﬂMHZ B) AMOIHOHATBHBIH
WHTEIUIEKT, MPEANoAraiumi c¢hOPMHUPOBAHHOCTb: CAMOPErYJIMPOBAHMUS,
BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TIOBC/ICHHUC, CIOCOOHOCTh aJanTUpoBaThCs K dIMOUMOHAIIbBHBIM U3MCHCHUAM U
TIIPOSABIATH FH6KOCTL, OBITH OTKPBITBIM HOBOMY; BIIyTpCHHeﬁ MOTHUBALUH,
BK]’I}O‘ial()I.U,Eﬁ CTPEMJICHUEC K HNOCTHIKCHHUIO LECIM U YCIEXY, ONTHUMHU3M,
HWHULUAaTHBHOCTb, YMECHUE }Z[eﬁcTBOBaTL, HUCXO/s1 U3 CBOUX BO3M0)KHOCT€ﬁ;;
OBJaJIcHHE YHUBEPCATbHBIMU PETyIATHBHBIMHU JCHCTBUSIMH: 0) CAMOKOHTPOIb:
laBaTh OLEHKY HOBBIM CHUTYalUSAM, BHOCHTH KOPPEKTHBBI B JIE€ATEIbHOCTS,
OILICHUBATH COOTBETCTBUE PE3YJIBTATOB LICIIAM;;

OBH&;{CHMC YHUBEpPCAJIbHBIMH KOMMYHHKaTHBHBIMH L[eﬁCTBl/lﬂMl/lf 6) COBMECTHas
ACATCIBHOCTh: IMMOHUMATh W HMCIIOJIB30BaTh INPEUMYIIECCTBA KOMHH,E[HOﬁ n
"HL[HBPIL[YHHLHOi/‘I pa6o’r£.1; BLI6PIpaTL TEMaTUKY W METO/bI COBMECTHBIX I[eﬁCTBHi;I
C y4€TOM 06H.[I/IX HMHTEPECOB U BO3MOKHOCTEH KaXJ10Tr0 4iICHA KOJUICKTHUBA,;
OBHa}Z{eHHe YHUBEpPCANbHBIMH PETYyIATHBHBIMH )Z(eﬁCTBI/IHMI/I: a)
CaMOOpraHusanusa: CaMOCTOATCIBHO OCYIICCTBIATH IIO3HABATCIbHYIO
ICATECIILHOCTD, BBIABIISATH HpOﬁHeMBI, CTaBUTh U q)OpMyHHpOBaTI: COOCTBEHHBIE
3a1a4u B 06paSDBaTCHLHOﬁ JCATCIBHOCTH M JKHU3HCHHBIX CHTYalHAX]
CaMOCTOATENIBHO COCTABJIATH IIAH PEIICHUSA Hp06IICMBI C Y4E€TOM HUMEIOLIUXCSA
[peECYpCOB, COOCTBEHHBIX BO3MOJKHOCTEH HpEIlHO‘lTeHI/If;l; JAeaTbh OCO3HAHHBIH
Bbl60p, apryMeHTUpOBaTh €ro, Gpa'l‘b OTBETCTBEHHOCTH 3a PELICHHUE; OLICHUBATh
NPHOOPETEHHBIIT OIIBIT;;

OBJIa}.leHVle YHUBEpPCAJIbHBIMHU yLIe6HbIMVI 103HaBaTCIbHBIMH }.lel\/'ICTBMZMM B)
pabota ¢ mHQopMauuel: BIaJeTh HABBIKAMM IOJY4eHHs HMH(POpPMAaUMHU U3
UCTOYHUKOB pPa3HbIX THIOB, CAMOCTOATEIBHO OCYLIECTBJIATH NOUCK, aHAJIN3,
CHCTEMATH3aLHI0 U NHTEPIPETalHio HHPOPMALUH PAa3INIHBIX BUAOB U HOpM
NpeJICTaBIICHHUS;;

OBJ'IB.Z(EHI/IE YHUBEPCAIbHBIMH PETYIATHBHBIMH ,EleﬁcTBPl}lMPlI 1') TIpUHATHE cebst
IpYTUX ﬂlOﬂel?’l: TIPUHUMATH Ce6ﬂ, TTOHUMasi CBOM HEJAOCTATKH W JIOCTOMHCTBA;;
OBHZ.HEH!/IC YHHUBEpCaAJIbHBIMH KOMMYHHKAaTHBHBIMH J]eﬁCTBPIS{MPlI a) O6I.Ll€Hl/le!
OCYIIECTBISATh KOMMYHHKAIlMH BO BCeX c(epax >XKU3HH; PacIO3HABATH
HeBepGaanLle Cpeacrsa 06LI_l€Hl/I${, MOHUMATh 3HAYCHHUE COLIMAJIBHBIX 3HAKOB,
Pacro3HaBaTh NPEANOCHUIKH KOH(IHKTHBIX CHTYal il H CMAr4aTh KOH(QIHKTHI;
BJIAJETh pa3sIINIHBIMH crocobamu 06I.LICHH$I u B3aI/IMO)JEI7[CTBl/I$I;

[1P62) chopMHUPOBAHHOCTL YMEHHI PacIO3HABATH (PU3NIECKHE ABICHHS
(mporecchl) U 00BACHATH MX Ha OCHOBE H3YUECHHBIX 3aKOHOB:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpAMONMHElHOe IBHXKEHHE,
cBOGOIHOE MaJCHHE T, ABIKCHHE MO OKPYKHOCTH, HHEPLHS,
B3aMMOJIEHCTBIE Tell, KolebaTenbHOe IBIDKEHHE, Pe30HAHC, BOTHOBOE
nBrokenue; quddysus, OpOYHOBCKOE IBIKCHHE, CTPOCHHE XKHAKOCTEH U
TBEp/BIX TEJl, N3MEHEHNe 00beMa Tell NP HarpeBaHuH (OXJIAXKICHNH),
TCIUIOBOC paBHOBECHE, HCIAPEHHE, KOHACHCALNs, ILIaBICHHE,
KPHCTAIM3alis, KHIICHHE, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI SHEPTHH TEILIOBOTO JBIKCHHMS MOICKYI C aOCOTIOTHOM
TeMIIepaTypoii, MOBBIIICHHE AABJICHHs ra3a NPH €ro HarpeBaHHM B
3aKpBITOM COCyZe, CBS3b MEXKIY MapaMeTpaMH COCTOSHHS rasa B
M30TIPOIIECCAX; IEKTPH3AINS TeJl, B3aHMOISHCTBIE 3aps/IoB, HArPEBaHNE
[POBOJHMKA C TOKOM, B3aNMOJCHCTBHE MAarHHUTOB, 3JICKTPOMArHUTHAS
VIH}.lyKLU/Iﬂ, }.lei/'lCTBMe MarHMTHOrO I1oJisi Ha llpOBO}.lHVlK C TOKOM H
IBIOKYIIMIICS 3apsif, SJICKTPOMArHUTHBIE KOJNEOAHHS M BOJHBL,
NPSMOJIMHEHHOE PAaCHPOCTPAHEHHE CBETA, OTPAKECHHE, HPENOMIICHHE,
naTepdepenuns, Audpakuns U MOIIPH3aLHs CBETa, UCIEPCHs CBETA;
doroanekTpuyeckuii 3Qpexr, cBeTOBOE HaBIEHHE, BO3HUKHOBCHHE
IMHEHYATOro CIEKTpPa aToMa BOAOPO/A, CCTECTBCHHAS U HCKYCCTBEHHAS
PaIMOaKTHBHOCTE;;

I1P69) chopMHpOBaHHOCTE COOCTBEHHON MO3HLHUM MO OTHOMICHUIO K
(usnyeckoit MHGOPMAIMH, TTOTy4aeMOii U3 pa3HbIX HCTOYHHKOB, YMCHHIT
HCIIOIB30BATh HU(POBBIC TEXHOIOTHH IS [IOUCKA, CTPYKTYPHPOBAHHS,
HHTEPIPETAMU M NPEACTAaBICHUA y4yeOHOH M Hay4yHO-NONYJSAPHOH
nHpOpPMALNY; Pa3sBHTHE YMEHHH KPUTHYECKOTO aHAIN3a IIOTyYaeMOil
nHdopMarum;;

I1P61) chopMupOBAaHHOCTH MPEACTABICHHH O PONH M MecTe QU3HKU U
ACTPOHOMHM B COBPEMCHHONW Hay4yHOW KapTHHE MHUpa, O
crcTeMooOpasylomel ponn (U3NKKM B PasBUTHH €CTECTBEHHBIX HAyK,
TCXHUKH M COBPEMECHHBIX TEXHOJIOTHif, 0O BKJIage POCCHUICKHX M
3apyGeKHEIX yYeHBIX-(U3HKOB B pa3sBHTHE HAyKH; IOHHMaHHE
(bu3nUCCKOi CYNIHOCTH HAGII0aeMBbIX ABICHNH MUKPOMHpA, MAaKPOMHpPA
W Merammupa; NMOHHMaHHE POJH aCTPOHOMHUHM B IPAKTHYECKOI
IS TCIBHOCTH YeI0BEKA H JAIbHEHIIEM HayqHO-TEXHHIECKOM Pa3BUTHH,
ponu ¢usuku B GOPMHUPOBAHMH KPyro3opa M (YHKIHOHAILHOU
IPAMOTHOCTH YE/IOBEKa [UISl PCIICHHS MPAKTHYCCKUX 3a/a4;;

[1P68) chopMHPOBAHHOCTH YMEHHS IPHMEHSTE TOyYEHHBIC 3HAHHS IS
0OBSICHEHHS! YCITOBUI IPOTEKaHMs (PU3UIECKUX SIBICHHIT B IPUPOLE U IS
NPUHATHS NPAKTHYECKHX DPEIIeHHII B IOBCETHEBHON JKH3HM NI
obecmedeHns 0e30I1aCHOCTU IPU OOPAIICHHHN C OBITOBBIMH IIPHOOPAMHU K
TeXHHUYECKIMH yCTPOICTBAMH, COXPaHEHHs 3JJOPOBbS M COOIIONEHHS
HOPM 9KOJOTHYECKOrO MOBEJCHUS B OKPYIKAIOIICH Cpeie; MOHUMAaHHE
HEOOXO0MMOCTH TIPHMEHEHHs! JOCTIKEHNH (DU3HKH M TEXHOJOTHI JUIs
PaIlMOHATIBHOTO IPHUPOJIONONb30BAHNS;;

I1P66) BiajgeHHe OCHOBHBIMH METOJAAMH HAY4YHOTO IO3HAHUS,
HCIIONB3YCMBIMU B (DH3HKE: IIPOBOAKTE MPSMBIC K KOCBCHHBIC H3MCPCHHS
(hU3MUECKUX BENMYHH, BHIOMpAs ONTHMANLHBIH CHOCOO M3MEpPEHUs U
MCTIOJb3Ysl M3BECTHBIC METOJbl OLEHKH MOTPENIHOCTEH Hu3MepeHui,
NPOBOJMTE HMCCIEIOBAHHE 3aBHCHMOCTEH (U3MUECKHX BENHYHH C
HNCIIONB30BAHMEM IPSIMBIX H3MEPEHHH, OOBSICHATH MONYyYCHHBIC
pe3yllb’l‘a'l‘bl, MCIIOJIb3yﬂ (1)“3““6(”(146 'I‘eOpMH, 3aKOHBbI U NOHATHA, WU
nexaTh BBIBOABI; COONIOJATh NIpaBHiIa 6e30MacHOrO Tpyjaa IpH
NPOBEICHHHU UCCIIE/JOBAHHIl B PaMKaxX y4eOHOro SKCIEPHUMEHTA U y4eOHO-
HCCIIe0BATENBCKOH JIESATENBHOCTH C HCIIOIb30BAHHEM LH(PPOBBIX
M3MEPHTEIBHBIX YCTPOHCTB M 1abopaTopHOro 06OpPyHOBaHMS;
COPMHUPOBAHHOCTD MPEACTABICHHNH O METOAAX MOJIYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHH;;

I1P63) BiageHHe OCHOBOMONATAIOMNMHU (PU3MUECKHMH TOHATUSAMH U
BC€JIMYMHAMH, XapaKTepMByK)lllMMVl (1)“3”‘!60!([46 npoueccu (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BHKCHIEM, B3aHMOACHCTBHEM TEN, MCXaHHICCKHMHI
KOJICOAHMSAMH M BOJIHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMU MPOLECCAMH; 3NEKTPUYECKUM M MArHUTHBIM IOISMH,
9IEKTPUYECCKHM TOKOM, JICKTPOMATHUTHBIMH KOJICOAHUAMH U BOJHAMH;
OITHYECCKHMH SABJICHUSIMIL; KBAHTOBBIMH SIBICHHSMHU, CTPOCHHEM aTOMa I
ATOMHOTO S17pa, PaAHOAKTHBHOCTBIO); BIIAJCHHE OCHOBOIOJIArAKOIHMI
ACTPOHOMHYECKUMH MOHSATHSIMH, MO3BOJLSIOIIMMU XapaKTepH30BaTh
NpOIECCHl, TPOMCXOMAIINE Ha 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEKTalIaKTHIECKOil cpelie; JBIDKeHHE HeOeCHBIX Tell, DBOJIIOLHIO 3Be3 I
Bcenennoi;;

I1P610) onajgenne yMeHUsMHE paboTaTh B IPyIIIE .}

[1P67) chopMUPOBAHHOCTD YMEHHUsI peLIaTh PACYECTHBIC 3a/1a4l C SBHO
3a7aHHON (U3MYECKOH MOJENbI0, HCIONb3ys (U3HMIECKHE 3aKOHEI I
[PUHIAIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a[a4YU BHIOUPATh QU3HICCKYIO
MOJIeNb, BRIIENATh (PH3NYECKHe BeTMUMHBI H GOPMYIIBI, HEOOXOHMEIE
11 ee pemieHHs, IPOBOAMTH PacueThl U OLCHHBATH PEalbHOCTH
MOJTy4eHHOTO 3HAYEHHs] YH3MUECKOI BEMUMHEI; PelaTh KadeCTBEHHbIE
3a7aud, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPEUYUBYIO IEMOUKY
paccysKJIeHHil ¢ ONOpoii Ha W3yYeHHEIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnIecKue SBICHIS;;

I1P64) BiajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHAMH, yBEPEHHOE
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHamu3e GU3HICCKUX
SIBJICHUH U ITPOLIECCOB;;

I[IP65) yMmMeHHe y4YUTHIBATH TPAHHUIBI NMPUMEHEHUS H3YUECHHBIX|
(u3MUYecKnX MojesIeii: MaTepuaibHas TOYKA, HHEpPIHAIbHAs CHCTEMa
OTCUeTa, HIACAIBHBIN ra3; MOZENH CTPOCHIS Fa30B, KIAKOCTEH H TBEPIBIX
TeJ1, TOUEUHBII YIIEKTPUIECKHUI 3apsijl, sepHast MOJENb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIpa IIPU PEIICHHH HU3NIECKUX 3a/1a4;

10



HaumenoBanue KOMﬂeTeHllMﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyabraroB THna "Metanpeamernbiii" coriacno ®I'OC

COO

HanmenoBanue pesyasratos THna "Ilpeamernsiii"” cornacno ®I'OC

COO

OK 06. IIposBiaTh rpaxaaHCKO-
NaTPUOTHYECKYK  TO3MIHIO,
eMOHCTPHPOBATH  OCO3HAHHOE
moBeJeHME Ha OCHOBEC
TPaJMIHOHHBIX  POCCHHCKHX
I1yXOBHO-HPABCTBEHHbIX LIECHHOCTEH,
B TOM 4YHCJIE C YUYEeTOM
rapMOHH3ALMK MEXHAIHOHATbHBIX
W MEXpPENUTHO3HBIX OTHONICHHMI,
NPUMEHATH CTaHZAPTH
AHTHKOPPYIIHOHHOTO ITIOBEICHHS;

OBnaz(e}me YHHUBEpCAJIbHBIMH y'-Ie6HLIMl/I TIO3HABaTC/IbHBIMU HeﬁCTBHﬂMH 6)
0a30BbIC HCCIEIOBATEIbCKHE MACHCTBUA: BilajeTh HaBbHIKAMH y4eOHO-
MCCHe}lOBaTeJ’lLCKOﬁ " l'IpOeKTHOﬁ ACATEINbHOCTH, HaBBIKAMHU pa3pelIeHUs
HpOGJ’ICM; CTMOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY MOUCKY METO/10B
[PEHICHUS MPAKTHYECKUX 3a4a4, IPUMEHECHHUIO Pa3JIMYHbIX METOJI0B IMO3HAHHUA,
OBJIAACHUEC BHAAMH JCATCIBHOCTHU IO IOJYYCHHK HOBOTO 3HAHHUA, €r0
HHTEPIPETAHH, PeodPa3oBAHUIO M NPHMEHEHMIO B PAa3IMYHEIX Y4eOHBIX
CUTyalusiX, B TOM YHCJIC IIPH CO31aHUHA y‘lC6HBIX M COLHMAIIBHBIX MPOCKTOB;
(bOpMHpOBaH"e HAay4HOI'O THUIIa MBIILJICHHUS, BIIAJEHUE Hay'-IHOﬁ TepMHHOHOF"eﬁ,
KJIFOUYCBBIMHU MOHATUAMHU U METOAaMH; CTABUTh U li)OpMyﬂHpOBaTb COOCTBEHHBIC
3a7a4u B 06pasosaTenBHoﬁ JACATEIIBHOCTH U JKU3HECHHBIX CUTYallUsX; BBIABIIATDH
TIPUYUHHO-CIICICTBCHHBIC CBA3H M aAKTYalIW3UpOBATH 3aJa4y, BBIABUTATh
TUIOTE3y €€ PCUICHUsA, HaXOJAUTh apryMEeHThl JJId J0Ka3aTeJIbCTBa CBOMUX
yTBep)KL[eHHﬁ, 3a/1aBaTh MapaMeTpbl U KPUTCPHUHU PCHICHUSA; aHATIU3UPOBATH
MOJIYYE€HHBIE B XO/A€ PEIICHHUS 3aa4i PE3yJIbTaThl, KDUTUYECKH OLICHUBATH UX
[IOCTOBEPHOCTbD, IIPOTHO3UPOBATH U3MCHCHHE B HOBBIX YCIOBHAX; pa3pa6aTbIBaTI>
IJIaH peleHus IIpO6JleMH C YYETOM aHaliu3a UMEHIIHUXCI MaTEpHAJIBHBIX U
HEMAaTEPHAIIbHBIX PECYPCOB; OCYLICCTBIATH LIEHEHaHpaBHEHHLIﬁ TIOHCK IIEPEHOCA
CPEJICTB M CTIOCOOOB AEHCTBUS B TPO(ECCHOHATBHYIO CPELY; yMETh EPEHOCHTh
3HAHHUSA B IO3HABATCIbHYIO M NMPAKTHICCKYIO obactu JKHUBHCACATCIBHOCTH,
YMETh HHTEIPHPOBATH 3HAHUS U3 PA3HBIX NPEAMETHBIX 00IacTeit;;

OBHaHeHI/Ie YHHUBEPCATbHBIMHA y'-le6HI>IMl/l TIO3HABATCIbHBIMHA HEﬁCTBl/IﬂMI/I a)
6a3oBBIC JIOTHYECKHE ACHCTBMA: CAMOCTOATENbHO (OPMYIHPOBATH U
AKTyaJlIn3upoBaTh HpO6J’IEMy, paccMaTpuBaTh €€ BCECTOPOHHE, YCTAHABJINBATD|
CYIIECTBEHHBIN NMPU3HAK MM OCHOBAHMs Ul CPaBHEHHs, KIacCH(UKALUK U
060611161'[1/[51; ONPEACHATh LUEIH ACATEIbHOCTH, 3a1aBaTh IIapaMETPbl H KPUTECPUH
MX JOCTHKCHHUA, BBIABIATH 3aKOHOMEPHOCTH MU IIPOTUBOPEYUA B
[pacCMaTPUBAEMbIX ABJIICHUAX; BHOCHTh KOPPEKTUBLI B N€ATEIIbHOCTD, OLCHUBATD|
COOTBETCTBUEC pPE3YyJbTAaTOB ILECIAM, OLICHHMBATh PUCKH HOCﬂeﬂCTBHﬁ
A€ATEIIbHOCTH; Pa3BUBAaTh KPEATHBHOE MBINIJIEHUE IIPH PEIICHUH JKU3HCHHBIX|
npo0iieM;;

OBHaHEHI/IE YHHUBEPCAJIbHBIMH PETYIATHBHBIMH HEﬁCTBHﬂMHZ B) AMOIHOHATBHBIH
WHTEIUIEKT, MPEANoAraiumi c¢hOPMHUPOBAHHOCTb: CAMOPErYJIMPOBAHMUS,
BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TIOBC/ICHHUC, CIOCOOHOCTh aJanTUpoBaThCs K dIMOUMOHAIIbBHBIM U3MCHCHUAM U
TIIPOSABIATH FH6KOCTL, OBITH OTKPBITBIM HOBOMY; BIIyTpCHHeﬁ MOTHUBALUH,
BK]’I}O‘ial()I.U,Eﬁ CTPEMJICHUEC K HNOCTHIKCHHUIO LECIM U YCIEXY, ONTHUMHU3M,
HWHULUAaTHBHOCTb, YMECHUE }Z[eﬁcTBOBaTL, HUCXO/s1 U3 CBOUX BO3M0)KHOCT€ﬁ;;
OBJaJIcHHE YHUBEPCATbHBIMU PETyIATHBHBIMHU JCHCTBUSIMH: 0) CAMOKOHTPOIb:
laBaTh OLEHKY HOBBIM CHUTYalUSAM, BHOCHTH KOPPEKTHBBI B JIE€ATEIbHOCTS,
OILICHUBATH COOTBETCTBUE PE3YJIBTATOB LICIIAM;;

OBH&;{CHMC YHUBEpPCAJIbHBIMH KOMMYHHKaTHBHBIMH L[eﬁCTBl/lﬂMl/lf 6) COBMECTHas
ACATCIBHOCTh: IMMOHUMATh W HMCIIOJIB30BaTh INPEUMYIIECCTBA KOMHH,E[HOﬁ n
"HL[HBPIL[YHHLHOi/‘I pa6o’r£.1; BLI6PIpaTL TEMaTUKY W METO/bI COBMECTHBIX I[eﬁCTBHi;I
C y4€TOM 06H.[I/IX HMHTEPECOB U BO3MOKHOCTEH KaXJ10Tr0 4iICHA KOJUICKTHUBA,;
OBHa}Z{eHHe YHUBEpPCANbHBIMH PETYyIATHBHBIMH )Z(eﬁCTBI/IHMI/I: a)
CaMOOpraHusanusa: CaMOCTOATCIBHO OCYIICCTBIATH IIO3HABATCIbHYIO
ICATECIILHOCTD, BBIABIISATH HpOﬁHeMBI, CTaBUTh U q)OpMyHHpOBaTI: COOCTBEHHBIE
3a1a4u B 06paSDBaTCHLHOﬁ JCATCIBHOCTH M JKHU3HCHHBIX CHTYalHAX]
CaMOCTOATENIBHO COCTABJIATH IIAH PEIICHUSA Hp06IICMBI C Y4E€TOM HUMEIOLIUXCSA
[peECYpCOB, COOCTBEHHBIX BO3MOJKHOCTEH HpEIlHO‘lTeHI/If;l; JAeaTbh OCO3HAHHBIH
Bbl60p, apryMeHTUpOBaTh €ro, Gpa'l‘b OTBETCTBEHHOCTH 3a PELICHHUE; OLICHUBATh
NPHOOPETEHHBIIT OIIBIT;;

OBJIa}.leHVle YHUBEpPCAJIbHBIMHU yLIe6HbIMVI 103HaBaTCIbHBIMH }.lel\/'ICTBMZMM B)
pabota ¢ mHQopMauuel: BIaJeTh HABBIKAMM IOJY4eHHs HMH(POpPMAaUMHU U3
UCTOYHUKOB pPa3HbIX THIOB, CAMOCTOATEIBHO OCYLIECTBJIATH NOUCK, aHAJIN3,
CHCTEMATH3aLHI0 U NHTEPIPETalHio HHPOPMALUH PAa3INIHBIX BUAOB U HOpM
NpeJICTaBIICHHUS;;

OBJ'IB.Z(EHI/IE YHUBEPCAIbHBIMH PETYIATHBHBIMH ,EleﬁcTBPl}lMPlI 1') TIpUHATHE cebst
IpYTUX ﬂlOﬂel?’l: TIPUHUMATH Ce6ﬂ, TTOHUMasi CBOM HEJAOCTATKH W JIOCTOMHCTBA;;
OBHZ.HEH!/IC YHHUBEpCaAJIbHBIMH KOMMYHHKAaTHBHBIMH J]eﬁCTBPIS{MPlI a) O6I.Ll€Hl/le!
OCYIIECTBISATh KOMMYHHKAIlMH BO BCeX c(epax >XKU3HH; PacIO3HABATH
HeBepGaanLle Cpeacrsa 06LI_l€Hl/I${, MOHUMATh 3HAYCHHUE COLIMAJIBHBIX 3HAKOB,
Pacro3HaBaTh NPEANOCHUIKH KOH(IHKTHBIX CHTYal il H CMAr4aTh KOH(QIHKTHI;
BJIAJETh pa3sIINIHBIMH crocobamu 06I.LICHH$I u B3aI/IMO)JEI7[CTBl/I$I;

[1P62) chopMHUPOBAHHOCTL YMEHHI PacIO3HABATH (PU3NIECKHE ABICHHS
(mporecchl) U 00BACHATH MX Ha OCHOBE H3YUECHHBIX 3aKOHOB:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpAMONMHElHOe IBHXKEHHE,
cBOGOIHOE MaJCHHE T, ABIKCHHE MO OKPYKHOCTH, HHEPLHS,
B3aMMOJIEHCTBIE Tell, KolebaTenbHOe IBIDKEHHE, Pe30HAHC, BOTHOBOE
nBrokenue; quddysus, OpOYHOBCKOE IBIKCHHE, CTPOCHHE XKHAKOCTEH U
TBEp/BIX TEJl, N3MEHEHNe 00beMa Tell NP HarpeBaHuH (OXJIAXKICHNH),
TCIUIOBOC paBHOBECHE, HCIAPEHHE, KOHACHCALNs, ILIaBICHHE,
KPHCTAIM3alis, KHIICHHE, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI SHEPTHH TEILIOBOTO JBIKCHHMS MOICKYI C aOCOTIOTHOM
TeMIIepaTypoii, MOBBIIICHHE AABJICHHs ra3a NPH €ro HarpeBaHHM B
3aKpBITOM COCyZe, CBS3b MEXKIY MapaMeTpaMH COCTOSHHS rasa B
M30TIPOIIECCAX; IEKTPH3AINS TeJl, B3aHMOISHCTBIE 3aps/IoB, HArPEBaHNE
[POBOJHMKA C TOKOM, B3aNMOJCHCTBHE MAarHHUTOB, 3JICKTPOMArHUTHAS
VIH}.lyKLU/Iﬂ, }.lei/'lCTBMe MarHMTHOrO I1oJisi Ha llpOBO}.lHVlK C TOKOM H
IBIOKYIIMIICS 3apsif, SJICKTPOMArHUTHBIE KOJNEOAHHS M BOJHBL,
NPSMOJIMHEHHOE PAaCHPOCTPAHEHHE CBETA, OTPAKECHHE, HPENOMIICHHE,
naTepdepenuns, Audpakuns U MOIIPH3aLHs CBETa, UCIEPCHs CBETA;
doroanekTpuyeckuii 3Qpexr, cBeTOBOE HaBIEHHE, BO3HUKHOBCHHE
IMHEHYATOro CIEKTpPa aToMa BOAOPO/A, CCTECTBCHHAS U HCKYCCTBEHHAS
PaIMOaKTHBHOCTE;;

I1P69) chopMHpOBaHHOCTE COOCTBEHHON MO3HLHUM MO OTHOMICHUIO K
(usnyeckoit MHGOPMAIMH, TTOTy4aeMOii U3 pa3HbIX HCTOYHHKOB, YMCHHIT
HCIIOIB30BATh HU(POBBIC TEXHOIOTHH IS [IOUCKA, CTPYKTYPHPOBAHHS,
HHTEPIPETAMU M NPEACTAaBICHUA y4yeOHOH M Hay4yHO-NONYJSAPHOH
nHpOpPMALNY; Pa3sBHTHE YMEHHH KPUTHYECKOTO aHAIN3a IIOTyYaeMOil
nHdopMarum;;

I1P61) chopMupOBAaHHOCTH MPEACTABICHHH O PONH M MecTe QU3HKU U
ACTPOHOMHM B COBPEMCHHONW Hay4yHOW KapTHHE MHUpa, O
crcTeMooOpasylomel ponn (U3NKKM B PasBUTHH €CTECTBEHHBIX HAyK,
TCXHUKH M COBPEMECHHBIX TEXHOJIOTHif, 0O BKJIage POCCHUICKHX M
3apyGeKHEIX yYeHBIX-(U3HKOB B pa3sBHTHE HAyKH; IOHHMaHHE
(bu3nUCCKOi CYNIHOCTH HAGII0aeMBbIX ABICHNH MUKPOMHpA, MAaKPOMHpPA
W Merammupa; NMOHHMaHHE POJH aCTPOHOMHUHM B IPAKTHYECKOI
IS TCIBHOCTH YeI0BEKA H JAIbHEHIIEM HayqHO-TEXHHIECKOM Pa3BUTHH,
ponu ¢usuku B GOPMHUPOBAHMH KPyro3opa M (YHKIHOHAILHOU
IPAMOTHOCTH YE/IOBEKa [UISl PCIICHHS MPAKTHYCCKUX 3a/a4;;

[1P68) chopMHPOBAHHOCTH YMEHHS IPHMEHSTE TOyYEHHBIC 3HAHHS IS
0OBSICHEHHS! YCITOBUI IPOTEKaHMs (PU3UIECKUX SIBICHHIT B IPUPOLE U IS
NPUHATHS NPAKTHYECKHX DPEIIeHHII B IOBCETHEBHON JKH3HM NI
obecmedeHns 0e30I1aCHOCTU IPU OOPAIICHHHN C OBITOBBIMH IIPHOOPAMHU K
TeXHHUYECKIMH yCTPOICTBAMH, COXPaHEHHs 3JJOPOBbS M COOIIONEHHS
HOPM 9KOJOTHYECKOrO MOBEJCHUS B OKPYIKAIOIICH Cpeie; MOHUMAaHHE
HEOOXO0MMOCTH TIPHMEHEHHs! JOCTIKEHNH (DU3HKH M TEXHOJOTHI JUIs
PaIlMOHATIBHOTO IPHUPOJIONONb30BAHNS;;

I1P66) BiajgeHHe OCHOBHBIMH METOJAAMH HAY4YHOTO IO3HAHUS,
HCIIONB3YCMBIMU B (DH3HKE: IIPOBOAKTE MPSMBIC K KOCBCHHBIC H3MCPCHHS
(hU3MUECKUX BENMYHH, BHIOMpAs ONTHMANLHBIH CHOCOO M3MEpPEHUs U
MCTIOJb3Ysl M3BECTHBIC METOJbl OLEHKH MOTPENIHOCTEH Hu3MepeHui,
NPOBOJMTE HMCCIEIOBAHHE 3aBHCHMOCTEH (U3MUECKHX BENHYHH C
HNCIIONB30BAHMEM IPSIMBIX H3MEPEHHH, OOBSICHATH MONYyYCHHBIC
pe3yllb’l‘a'l‘bl, MCIIOJIb3yﬂ (1)“3““6(”(146 'I‘eOpMH, 3aKOHBbI U NOHATHA, WU
nexaTh BBIBOABI; COONIOJATh NIpaBHiIa 6e30MacHOrO Tpyjaa IpH
NPOBEICHHHU UCCIIE/JOBAHHIl B PaMKaxX y4eOHOro SKCIEPHUMEHTA U y4eOHO-
HCCIIe0BATENBCKOH JIESATENBHOCTH C HCIIOIb30BAHHEM LH(PPOBBIX
M3MEPHTEIBHBIX YCTPOHCTB M 1abopaTopHOro 06OpPyHOBaHMS;
COPMHUPOBAHHOCTD MPEACTABICHHNH O METOAAX MOJIYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHH;;

I1P63) BiageHHe OCHOBOMONATAIOMNMHU (PU3MUECKHMH TOHATUSAMH U
BC€JIMYMHAMH, XapaKTepMByK)lllMMVl (1)“3”‘!60!([46 npoueccu (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BHKCHIEM, B3aHMOACHCTBHEM TEN, MCXaHHICCKHMHI
KOJICOAHMSAMH M BOJIHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMU MPOLECCAMH; 3NEKTPUYECKUM M MArHUTHBIM IOISMH,
9IEKTPUYECCKHM TOKOM, JICKTPOMATHUTHBIMH KOJICOAHUAMH U BOJHAMH;
OITHYECCKHMH SABJICHUSIMIL; KBAHTOBBIMH SIBICHHSMHU, CTPOCHHEM aTOMa I
ATOMHOTO S17pa, PaAHOAKTHBHOCTBIO); BIIAJCHHE OCHOBOIOJIArAKOIHMI
ACTPOHOMHYECKUMH MOHSATHSIMH, MO3BOJLSIOIIMMU XapaKTepH30BaTh
NpOIECCHl, TPOMCXOMAIINE Ha 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEKTalIaKTHIECKOil cpelie; JBIDKeHHE HeOeCHBIX Tell, DBOJIIOLHIO 3Be3 I
Bcenennoi;;

I1P610) onajgenne yMeHUsMHE paboTaTh B IPyIIIE .}

[1P67) chopMUPOBAHHOCTD YMEHHUsI peLIaTh PACYECTHBIC 3a/1a4l C SBHO
3a7aHHON (U3MYECKOH MOJENbI0, HCIONb3ys (U3HMIECKHE 3aKOHEI I
[PUHIAIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a[a4YU BHIOUPATh QU3HICCKYIO
MOJIeNb, BRIIENATh (PH3NYECKHe BeTMUMHBI H GOPMYIIBI, HEOOXOHMEIE
11 ee pemieHHs, IPOBOAMTH PacueThl U OLCHHBATH PEalbHOCTH
MOJTy4eHHOTO 3HAYEHHs] YH3MUECKOI BEMUMHEI; PelaTh KadeCTBEHHbIE
3a7aud, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPEUYUBYIO IEMOUKY
paccysKJIeHHil ¢ ONOpoii Ha W3yYeHHEIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnIecKue SBICHIS;;

I1P64) BiajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHAMH, yBEPEHHOE
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHamu3e GU3HICCKUX
SIBJICHUH U ITPOLIECCOB;;

I[IP65) yMmMeHHe y4YUTHIBATH TPAHHUIBI NMPUMEHEHUS H3YUECHHBIX|
(u3MUYecKnX MojesIeii: MaTepuaibHas TOYKA, HHEpPIHAIbHAs CHCTEMa
OTCUeTa, HIACAIBHBIN ra3; MOZENH CTPOCHIS Fa30B, KIAKOCTEH H TBEPIBIX
TeJ1, TOUEUHBII YIIEKTPUIECKHUI 3apsijl, sepHast MOJENb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIpa IIPU PEIICHHH HU3NIECKUX 3a/1a4;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0béM yueOHOro npeaMeTa M BU/IbI Y4€OHOTO MpeaMeTa

Bun yueGHoii padoThI O061Bém B yacax
JIeKIMOHHBIE 3aHATHS 44
[IpakTuueckue 3aHATUSA 32
OO6umit 066EM 00pa3oBaTenbHON IPOrpaMMbl yueOHOH TUCUUIUIMHEL, B TOM YHCIe B popme 76
MIPAaKTUIECKOI MOATOTOBKH

®opma(-b1) kouTpoas: JudpdepenuupoBannnplii 3auer
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2.2. TemaTuuyeckuii mj1aH u cojep:kanue yueoHoro npeamera YI1.07 ®@uszuka

HanmenoBanue Coaep:xanue yueGHOro Marepuaia 1 GopMbl OPraHua3aLMH AeATeIbHOCTH 00y4aI0MUXCS Oobém B | Yposenp | Koxbl komnerenuwmii,
pa3zieioB U TeM qacax OCBOCHHSI ¢hopmupoBanunio
KOTOPBIX CIIOCOGCTBYeET
3JIeMEHT MPOrpaMMbl
Tema 1 Copeprxanue yueOHOTo MaTepuana OK 02., OK 04., OK 06.,
Mexannka 1 |JIekumnonnsie 3ansaTust Nel dusnka u noznanue mupa. OCHOBBI KHHEMATHKU OK 01.
2 [ITpakTnueckue 3anaTus Nel OcHOBEI KMHEMAaTHKHU. J[BH)KEHHE 1O OKPYKHOCTH. PeleHne npakTuko-opHeHTHPOBAHHBIX 2 2
3amaq
3 |Jlekunonnsie 3auaTHa Ne2 OCHOBBI JUHAMUKHA U CTATUKU 2 1
4 [ITpakTHdeckue 3ausaTust Ne2 OCHOBBI AMHAMUKH M CTATHKU. PellleHne npakTHKO-OPHEHTUPOBAHHBIX 3a1a4 2 2
5 |Jlekuuonnsie 3anaTust Ne3 3aK0H COXpaHEHUs B MEXaHUKE 2 1
6 |IIpakTnueckue 3ansaTust Ne3 3aKOoHBI COXpaHEHHS B MEXaHHKe. PellieHne NpakTUKO-OpUEHTHPOBAHHBIX 337144 2 2
Tema 2 CopeprxaHue yueOHOro mMarepuana OK 02., OK 04., OK 06.,
Monexynspuas || |/lexunonnsie 3ansrust Ned OCHOBBI MOJICKYISPHO-KHHETHUCCKOM TCOPHHU 4 1 OK 01.
;be“ ?wyé)K iHaM nKa 12 IIpaxTyeckne 3ansaTus Ned Ocuosst MKT. I'a30BbIe 3aKk0H. Pemenne npakTuKo-OpHEHTHPOBAHHBIX 33124 2 2
prod 3 |JIekuuonnsbie 3anaTust NeS OcHOBBI TepMoauHAMHKY. [1epBEIi 3aKOH TePMOMHAMUKH 2 1
4 |JIexunonnnle 3ausaTust Ne6 HeoGpaTtnmele nporeccsl. Bropoit 3akoH TepMoanHamMuky. TeroBsle JBUTaTeH 2 1
5 |IIpakTinueckue 3ausaTust Ne5 OcHOBEI TEpMOAMHAMUKH. PeleHne npaTuKo-opHEeHTHPOBAHHBIX 3319 2 2
Tema 3 Coneprxanue yaeOHOTo MaTepHaia OK 02., OK 04., OK 06.,
OneKTpoarHAMUKA 1 [Jlekunonnsie 3anaTus Ne7 Dnekrpudeckoe nojie. KongeHcatopsl 4 1 OK01.
2 (IIpakTH4eckue 3anaTus Ne6 Dnextpudeckoe none. Konnercarop. Pemenne npakTnko-opueHTHPOBAHHBIX 32144 2 2
3 |/Iekunonnble 3anaTus Ne8 3akoHbI MOCTOSHHOTO TOKa. 3akoH OMa 71 yyacTka 1enu. 3akoH OMa ISl TIOJTHO IIeTTH. 2 1
4 (TIpakTHyeckue 3anaTus Ne7 3aK0oH OCTOSHHOTO TOKa. 3akoHBI OMa. PemreHre mpakTHKO-OpUEeHTHPOBAHHBIX 33134 2 2
5 |/Tekunonnble 3anaTus Ne9 MarautHoe mose. DnekTpoMarauTHas HHAyKus. Cuna JlopeHna u cuina Ammepa 4 1
6 [IIpakTuueckue 3ausitus Ne§ Marautroe none. Cuiel JlopeHna u Amnepa. PemeHne npakTHKo-OpHeHTHPOBAHHBIX 33129 2 2
7 |/Tekunonnble 3anaTus Nel) Mexanndeckre kKoineOaHus U BOJHBL. DIEKTPOMAarHUTHEBIE KOJICOAHWS U BOJHBI 4 1
8 |IIpakTnyeckue 3auaTus Ne9 DiekTpoMarHuTHEIE KoleOanus u BONHBL. KonebaTenpHBIN KOHTp. Pemenune mpakTuko- 2 2
OPHMEHTHPOBAHHBIX 3a1a4
9 |/Tekunonnnie 3ansaTus Nell [TepeMeHHBIN 3JEKTPHYECKUN TOK 2 1
10|IIpakTueckue 3ausaTus NelQ [lepemeHHBIN dnekTprueckuid TOK. 3akoH OMa AJisl 1erel mepeMeHHOoro Toka. Permenne 2 2

IMPaKTUKO-OPUCHTUPOBAHHBIX 3a1a4
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HaumenoBanue Conep:xanue y4edHOro matepuaia u GopMbl OpraHua3anuy AeaTeIbHOCTH 00YYaAI0IIXCS O6bém B | YpoBenb Koabl koMneTeHmii,
pa3/iesioB H TeM yacax OCBOEHHS ¢opmupoBanuio
KOTOPBIX CIIOCOOCTBYeET
3JIEMEHT MPOrpaMMbl
Tewma 4 Copeprxanre y4eOHOTo MaTeprana OK 02., OK 04., OK 06.,
Onrrka 1 |JIekuunonnsbie 3austust Nel2 INpupoaa cBera. 3aKOHBI FeOMETPHYECKO# onTHKH. JInH3bI. [TocTpoeHHe H300paXKeHHs B JIMH3C 2 1 OK 01.
2 |IIpaxTnueckue 3ansatust Nell 3akonsl reomerpuueckoi onTuky. JInH3bL. Pelenne npakTHKO-OpUEHTHPOBAHHBIX 33134 4 2
3 |/Iexunonnsle 3ansaTus Nel3 BonHoBas onTuka 4 1
4 [ITpakTHdeckue 3ausTus Nel2 BonHoBbIe cBOiicTBa cBeTa. PerieHne MpakTHKO-OPUEHTHPOBAHHBIX 33134 2 2
5 |Jlexkumnonnsie 3ansaTus Nel4 Ksanrtosast npupoaa ceeta. @otodddexr. KBanrossie moctynarst bopa. Cnekrp atoma 2 1
6 |IIpakTyeckue 3ansatus Nel3 Ksanrosas ontuka. ®orosrpdexr. Crexktp atoma. PereHie npakTuKo-OpHEHTHPOBAHHBIX 2 2
3amaq
Tema 5 Copeprxanue yueOHOTo MaTepuana OK 01., OK 02., OK 04.,
Crpoenme aToma 1 |JIekumnonnsie 3ansaTust Nel5 Crpoenue sapa. PagnoakTuBHbIN pacnaj. SlnepHble peakuuu 2 OK 06.
2 [ITpakTudeckue 3ansaTus Nel4 dusuka atoma M aTOMHOTO siApa. Pelenne npaTuko-opueHTHPOBAHHBIX 337144 4 2
Tema 6 Coneprkanue yq4eOHOr0 MaTepuaia OK 02., OK 04., OK 06.,
ACTpOHOMHSI 1 |JIekunonnsie 3ansaTus Nel6 Kocmuueckue nccnenoBanus. ConHevHas cucTeMa 2 1 OK01.
2 [JIekunonnsie 3ansiTust Nel7 [anaktuka. CoBpeMeHHBIE TIPEICTABICHNS O CTPOSHUH | 3BONIONUH BeeneHHo 2 1
Bcero 76

s xapakmepucmuru yposHs 0C80€HUsL Y4eOH020 MAMEPUALA UCHOTIb3VIOMCS Ce0YIoujue 0003HAYEeHUSL:
1 - o3HaxomumenvHbvlli (03HAKOMIEHUE ¢ PaAHee U3YUEeHHbIMU 00beKMAMU, C8OUCMEAMU);
2 - penpodykmugnwlil (8binoaHeHUe 0esIMeTbHOCU N0 00pA3YYy, UHCIMPYKYUU UTU OO PYKOBOOCIBOM) ;
3 - nPOOYKMuUBHbILL (NIAHUPOBAHUE U CAMOCMOSIMETLHOE BLINOTHEHUE OeSIMEIbHOCIU, PeeHUe NPOOTIeMHbIX 3a0ay ).
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3. YCIOBUA PEAIU3ALMUU INIPOI'PAMMBI YYEBHOI'O
INPEAMETA

3.1. Jlas peaau3anum nporpamMMmbl y4eOHOro mpeaMera JAOJKHBI OBITh
NpelyCMOTPeHbI CJIeAyIoIIHe MOMelleHuUs :

KabOuner ¢pusuku
Kabuner Mmarematuku
KaOuneT ecrecTBeHHOHAYYHBIX TUCHUIUINH
Kabunet acrponoMun:

[TapTa yuenuueckas (17 mir.)

Cryn (34 mwt.)

MynsTuMennitHoe 000py10BaHue (MPOeKTOp, FKpaH) (1 miT.)

Hocka (1 mir.)

Pabouee mecTo mpemnoaaBartens, MePCOHATbHBIA KOMIBIOTEDP C MOAKIIOYCHUEM K
cetu «Mutepuer» (1 mr.)

A

3.2. UndopmanmonHoe odecnevyeHne peajsn3anuy nporpaMmmbl
3.2.1. OcHOBHbBIE NeYATHbIE U3AHNS

1. 1. MsakumeB, I'ennanuii SIkoBieBnu. ®u3uka : 10-i kigacc : 0a30BBIM H
yri1yOJaeHHbIH YypoBHH : yueOHuk / I'.4. Mskumes, b.b. byxosues, H.H. Corckuii; mox
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemenue, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127073-0 (snextp.u3n.) — Tekcr :

3NeKTpOoHHBIN // Jlanb : »JIeKTpOoHHO-OMONMOTeuHas cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 2. MakumeB, I'eananuii SIxkoBneBnu. du3uka : 11-i kimacc : 0a30BBIN U

yriyOsieHHbINH ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Cotckwuii; mos
pen. H.A. TlapdentneBoii. - 13-e uzn., crep. - Mocksa : [Ipocsemienne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3a.) — Tekcer :
ANEKTpPOHHBIN // Jlaup : 3nekTpoHHO-OmMOIMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.2. JlonoiHUTE/IbHbIE HCTOYHUKH

1. 1. MsakumeB, ['ennanuii SIxoBneBny. @usuka : 10-i kigacc : 0a30BBIA U
yrayOneHHslid ypoBuH : yueOHuk / I'.5l. Mskumes, b.b. Byxosues, H.H. Cotckuii; nox
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pen. H.A. TlapdentreBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127073-0 (snextp.u3a.) — Teker :

dNEeKTpPOHHBIN // Jlaub : 3nmekTpoHHO-OmMOIMOoTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 2. MakumesB, I'ennanuii SIkoBineBuu. ®us3uka : 11-i kimacc : 0a30BBIM H

yriyOsieHHbIH ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentneBoii. - 13-e uzn., crep. - Mocksa : [Ipocsemienune, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3n.) — Teker :
3NeKTpOHHBIN // Jlaub : SJIeKTpoHHO-OMONMOTeuHas cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.3. ntepHeT-pecypcbl

1. DIIeKTPOHHO-0MOIMoTeYHas cuctema - https://reader.lanbook.com
2. OtkpeiTas pusnka — http:// www.physics.ru
3. ®dusuka.ru —http://www.fizika.ru
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4. KOHTPOJIb 1 OLUEHKA PE3VYJIbBTATOB OCBOEHHWSA YUEBHOI'O

INPEIMETA

4.1. O0pa3oBaTe/ibHbIE Pe3yJIbTATHI OCBOEHHUSI 00PA30BaTE/ILHOI MPOrpaMMbI
y4eOHOro npeaMeTa, nojjieKaiiue npoBepke

Pe3yabTaThl 00yueHus

| Kpurepun ouenku

MeTtoabl OLIEHKH

MertanpeaMeTHbIN

OBnajieHNe YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMH JISHCTBUSIMHU:
a) oOmeHne: OCYLIECTBIATh KOMMYHHKAallMM BO BCceX cdepax
KW3HHU; paclo3HaBaTh HeBepOajbHBIE CpencTBa OOMIEHUS,
MOHUMAaTh 3HAYEHHE COLMAIbHBIX 3HAKOB, PacHO3HaBaTh
MPEANOCHUTKH KOH(IMKTHBIX CUTYal[Mii U CMATYaTh KOHQINKTHI;
BJIAJIETh PA3INYHBIMU CIIOCOOAMHU OOIIEHHS U B3aHMO/ICHCTBYS;

CdopmupoBaHbl HABBIKH OOLICHUS U
B3aUMOJICHCTBHSA

Hab6nronenue 3a xomom
BBIMNOJTHEHHU S
UHANBHIYaJbHBIX TPOEKTOB
U OIICHKAa BBIMOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUST JAOMAaIIHUX
CaMOCTOSITENIbHBIX paboT

OBJ'IaL[eHI/Ie YHUBEPCAJIbHBIMU PETYJIATUBHBIMU JIEUCTBUSMHU: F)
NPUHATUE cebs u ApyTrux J'IIOZ[ef/’IZ MIpUHUMATh ce65{, IOHUMasl CBOH
HEOOCTATKHU U JOCTOUHCTBA,

ChopMHUpOBaHO yMEHHE MPUHAMATD
cebst

HabGnonenue 3a xogoM
BBHIIOJHEHHUS
HHIUBHIYAIBHBIX TPOEKTOB
U OIIEHKA BBIMOJHEHHBIX
NIPOEKTOB Opnenka
BBINMOJIHEHNST JOMaNIHUX
CaMOCTOSITENIBHBIX PaboT

OBiajieHHe YHUBEPCAJIbHBIMH Y4EOHBIMH MO3HABATEIbHBIMU
IeWcTBUAMH B) paboTa ¢ MHPOpMaIuel: BIaJeTh HaBBIKAMH
nojiydyeHuss MHGOPMAIMH M3 HCTOYHHUKOB DPa3HBIX THUIIOB,
CaMOCTOSITENIBHO OCYIIECTBIISATH MOUCK, aHAIN3, CHCTEMAaTH3ALIHIO
U MHTEpHpeTannio HHGOpPMALMU Pa3IMYHBIX BUIOB U (Gopm
MpeCTaBICHUS;

CdopmupoBaHEl HaBBHIKH PabOTHI C
HHpOpMaIen

Habnronenne 3a xomom
BHIMOJNHEHHS
HHJUBUIYAIBHBIX TIPOEKTOB
U OL[EHKA BBIMOJTHEHHBIX
MPOEKTOB Onenka
BBINIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT

OBnajieHHe YHUBEPCAIbHBIMU PETYISTHUBHBIMU JIEHCTBUAMU: a)
CaMOOpTaHU3alusi: CaMOCTOATENbHO  OCYLIECTBIATH
ITO3HABATEIIbHYIO ACATEIIBHOCTD, BBIABJIATH l'lp06.]'leMl)I, CTaBHUTh U
¢GbopmynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOI
ACATCIIBHOCTU W JKXKU3HCHHBIX CHUTYalUAX; CaMOCTOATEIbHO
COCTAaBJIATH IIJIaH PELICHUA HpOGHeMbI C Y4€TOM HMCHOUIUXCHA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHHI; 1eNaTh
OCO3HaHHBIH BBHIOOP, aprymMeHTHpPOBATH ero, OpaTh
OTBETCTBEHHOCTD 32 PEIICHNE; OLCHUBATH MPHOOPETCHHBIIT OIIBIT;

ChbopMupoBaHbI HaBBIKH
CaMOCTOSTENbHOH paboThl

HabGnroneHnue 3a XoIoM
BBIMOJTHCHHIA
UHAUBUAYAIBHBIX IIPOCKTOB
N OICHKAa BBIIIOJHCHHBIX
NPOEKTOB OneHka
BBIIIOJIHCHHUSA JOOMAIIHUX
CaMOCTOSITENIbHBIX PaboT

OBJ'IaZ[eHI/Ie YHUBEPCAJIIbHBIMU KOMMYHUKATUBHBIMU Z[eﬁCTBPIHMPIZ
6) COBMECTHasA MOCATCIBbHOCTL: NMOHUMATh W HCIIOJB30BaTh
npeuMyniecTBa KOMaH,I[HOfI u PIHZ[PIBPIZ[yaJ'[I;HOfI paﬁon; BBI6I/IpaTL
TEMATUKY U METOAbI COBMECTHBIX Z[eﬁCTBPIﬁ C Yy4C€TOM 06HII/IX
HUHTEPECOB U BO3MOXKHOCTEH KaXI0TO WICHA KOJIJICKTHUBA,

ChopMupoBaHbI HaBBIKA COBMECTHOW
NIESITEITEHOCTH U pabOoTHI B TPYIIIIE

Habnronenue 3a xoaom
BBIMMOTHCHHS
WHWBHIYaIBHBIX MPOEKTOB
W OICHKa BBIMOJHEHHBIX
NPOEKTOB Ounenka
BBINIOJTHEHHS JIOMAaIlHUX
CaMOCTOSITEIEHBIX paboT

OBnaZicHHe YHUBEPCAIBHBIMHU PETYJIATHBHBIMHU ICHCTBUAMU: 0)
CaMOKOHTpOJIb: J1aBaTh OLIGHKY HOBBIM CHTYyallMsM, BHOCHTB
KOPPEKTUBBI B JESATEIbHOCTh, OIIEHHBATH COOTBETCTBHE
pEe3yJIbTaTOB LEIsM;

CchopmupoBaH HaBBIK CAMOKOHTPOJIS

Hab6nronenue 3a xomom
BHIMOJNHEHHS
HUHJUBUIYAJIBHBIX TIPOCKTOB
U OLEHKA BBIOJIHEHHBIX
MPOEKTOB Onenka
BBIIIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIbHBIX paboT

OBJajieHHe YHUBEPCAIBHBIMU PETYJSTHBHBIMU NEHCTBUSMU: B)
SMOLUUOHANbHBII HHTEJNIEKT, npeanoyiararmuil
chOpPMHPOBAHHOCTb: CaMOPEryJIUPOBAHMS, BKIIOYAIOIIEr0
CaMOKOHTpPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aAaNnTHPOBATHCA K IMOLMOHAIBHBIM
HU3MEHEHUSIM U IPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTpEHHEH MOTUBAaLUM, BKJIIOUYAMOLIEH CTpeMIeHHE K
JOCTHIKEHHIO LIeIH U YCIexXy, ONTHUMH3M, UHUIMATUBHOCTb,
yMeHHe JIeHCTBOBAaTh, UCXO/ U3 CBOMX BO3MOXHOCTEN;

ChbopMupoBaHBb HaBBIKHU
caMOopeTryJIMpOBaHHs, CAMOKOHTPOJIS,
BHYTpPEHHEH MOTHBAIMU

HaGnronenue 3a xoxom
BHIMMOJTHEHHS
WHJMBHIYaIbHBIX MTPOSKTOB
U OLEHKAa BBIMOJHEHHBIX
NPOEKTOB OueHnka
BBIITOJIHEHUST JIOMaIlHUX
CaMOCTOSITENIBHBIX PaboT
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OBnazeHNe yHUBEPCAIBHBIMH y4eOHBIMH II03HABAaTEIbHBIMU
JIeUCTBUAMU a) 0a30BbIE JTOTMYECKUE JEHCTBHS: CAMOCTOSTEIHHO
(OpMyIHpPOBATH U aKTyaIN3NPOBATh MPOOIEMY, pacCMaTPHBATH €€
BCECTOPOHHE; YCTAaHABIMBATh CYIIECTBEHHBIH NpHU3HAK HIN
OCHOBAHHUS AN CpaBHEHHUs, Kiaaccupuxanuu u 0000IEHHS;
OTIPENENATh LEIH ACATETbHOCTH, 33aBaTh ITapaMeTphl M KPUTEPHU
UX TOCTHIKCHHS; BBIIBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpHBaeMBIX SBICHHAX; BHOCHTh KOPPEKTHBH B
JeSITeIbHOCTD, OLEHUBATh COOTBETCTBUE PE3yIbTAaTOB IIEIAM,
OIIEHHWBATh PHUCKH IOCIEACTBHUIl NEATEIbHOCTH; Pa3BUBATh
KpeaTHBHOE MBIIIICHHE IPH PEIICHUH KH3HEHHBIX MpPOoOIIeM;

CdopmupoBaHbl HaBBIKK PabOTHI Hal
npo6ieMoil, a TakXe HaBBIKU
KPEaTHBHOT'O MBILIICHUS

Habamogenne 3a xomom
BHIMONHEHHU A
WHAWBHIYAIBHBIX POESKTOB
M OIICHKA BBIIOJHEHHBIX
MPOEKTOB Onmenka
BBIIIOJIHCHUSL JOMAIIHHUX
CaMOCTOSITEIEHBIX paboT

OBnazieHHEe yHHBEPCAIbHBIMH yueOHBIMHU ITO3HABATEIbHBIMU
nerdcTBUsIMH 0) 0a30BbIC MCCIIEAOBATEIIBCKUE NCHCTBUS: BIAICTh
HaBBIKAMHU YyueOHO-HCCIEeNOBAaTEIbCKOM U MNPOECKTHOH
JeATeIbHOCTH, HaBBIKAMH Pa3pelIeHus IpobiieM; CIIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEIbHOMY TOHUCKY METOJIOB PELICHUS
MPaKTUYECKUX 3aJad, MPUMEHEHHUIO DPa3IHYHBIX METOJOB
MO3HAHUS; OBJAJCHUE BUIAMHU AEATECIBHOCTH IO TOIYYEHHUIO
HOBOTO 3HaHHS, €r0 HMHTEpIpeTaluu, NpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3IMYHBIX yYEOHBIX CUTYALUSIX, B TOM YHCIIE IIPU
CO3/1aHNM Y4eOHBIX M COLMAIbHBIX NMPOEKTOB; (HOPMHUPOBAHHE
HAYYHOT'O THIIA MBIIIJICHUS, BlaJeHUE HAyYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMH MOHATHAMU U METOJIAMU; CTABUTH ¥ (OPMYIMPOBAThH
coOCTBeHHbIE 3aJayd B 0Opa30BaTENbHOW IEATENBHOCTH H
KU3HEHHBIX CUTYalMAX; BBIABIATh MPUYUHHO-CIEICTBEHHBIE
CBSI3M M aKTyallU3UPOBAaTh 3ajJayy, BBIABUTATh TUIOTE3y €€
pelleHus, HaXOAUTh apryMEHTBl I J0Ka3aTelbCTBAa CBOMX
yTBEpXKACHHUH, 3aaBaTh MapaMeTpbl U KPUTEPHUM DPEIICHHUS;
aHAJTM3MPOBATH MOTYUYEHHBIE B XO/I€ PELICHUs 3aa41 PE3ybTaThl,
KPUTUYECKU OIEHUBATh MX JOCTOBEPHOCTb, IMPOrHO3UPOBATH
HW3MEHEHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh MJIAH pPEIICHUS
MpoOJIEMBl C YYETOM aHaln3a MMEIOIIUXCS MATEPHANBHBIX U
HEMaTepUaNbHBIX PECYPCOB; OCYILECTBIATH IEICHANPABICHHBIN
MOMCK MEepeHoca CPeJCTB U CNocobOOB JelcTBUsA B
npodecCHOHaNbHYIO Cpely; YMETb NEPEHOCHTh 3HAHHUA B
MO3HABATENbHYIO U MPAKTHYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;
YMETb HHTETPHPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

CdopmupoBaHbl HaBBIKH Yy4eOHO-
UCCIEN0BaTEIbCKON U TNPOEKTHOM
JEATeTbHOCTH

Hab6nronenue 3a xomom
BBINNOJTHEHHUS
UHANBHIYaJbHBIX IPOEKTOB
U OLICHKAa BBIIOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUS JAOMAIIHUX
CaMOCTOSITENIbHBIX paboT

[IpenmerHbIi

[1P65) yMeHHne y4WTHIBaTH TPaHUIBI MIPUMEHEHHS H3yYECHHBIX
¢dbusnueckux Mojeneil: MaTepuanbHas TOYKA, WHEpIHaNbHAas
CHCTEMa OTCYETa, MACANBHBIN Ta3; MOAEIH CTPOCHHS Ta30B,
JKUJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM 3JIEKTPUUECKUN 3apsij,
siIepHasl MOJeNlb aTOMa, HyKJIOHHAsE MOAETh aTOMHOTO siipa mpu
peieHny GU3NYecKuX 3a1ad;

CdopMupoBaHO yMEHHE YYHTHIBATH
IPAHUIBl NPUMCHEHHS M3YYCHHBIX
(usngecKux Moaenei

OmeHKa TPaKTUYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANIBHO

OPHEHTHPOBAHHBIX 32/1a4)

[1P64) BnaneHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHUSIMH,
YBEPEHHOE MCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpHu
aHamu3e (PU3NICCKUX SBJICHHUI U ITPOIIECCOB;

ChopMHUpOBaHBI HABBIKHA BIAICHUS
3aKOHOMEPHOCTSAMH, 3aKOHAMH H
TEOPUSMHU MIPH aHaTH3e PU3NYCCKUX
SIBJICHUH U TIPOLIECCOB;

OneHka MNpPaKTUYECKUX
paborT (pemeHnus
Ka4C€CTBCHHBIX, pPaCUYCTHBIX,
npohecCuoHaIbHO

OPHEHTHPOBAHHBIX 3a/1a4)

[1P67) chopMHUpOBaHHOCTH YMEHUS pellaTh PACUCTHBIC 3aJa4H C
SIBHO 3aJaHHON (DU3MYECKON MOJENBI0, UCIONB3Ys (U3NIECKUE
3aKOHBI W MPHHIUIBI;, HA OCHOBE aHAJM3a yCIOBHS 3aladu
BBIOMpATh (PU3HICCKYIO MOJICNb, BBIACTATH HU3NIECKUE BETHYMHEL
u HopMyIIBl, HEOOXOIUMBIC JJISl €€ PEIICHUS, IIPOBOJAHUTEH PACUCTh
¥ OLCHUBATH PEANbHOCTH MOJYYCHHOT'O 3HAUCHUS (PpU3ndecKoit
BEJIMYHHBL, PEIIaTh KAYCCTBCHHBIC 3a/1a4H, BRICTPAUBAs JIOTHUCCKH
HENPOTHUBOPEUUBYIO LEMNOYKY pacCyXJAEHUH ¢ omopod Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (DU3UYECKUC SIBICHHUS;

ChopmMupoBaHO yMEHHE peEIIaTh
pacueTHbIe 3aJlayu C SIBHO 3a/IaHHOM
(hu3nyecKoil MOAEIBIO, HCHOJB3YS
(u3ndeckue 3aKOHBI U TPHHIIUIIE,

OueHka MNpPaKTHYECKUX
pabor (pemeHus
Ka4eCTBCHHBIX, PACYCTHBIX,
npodheccHOHANIBHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P610) oBnagenue ymeHHsAMHU paboTaTh B TPYIIIE .

CdopmupoBano ymenmne paboTaTth B
rpymie .

OmeHKa HOPaKTUYECKHUX
paborT (pemenus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodpeccHOHANTBHO

OPHEHTHPOBAHHBIX 3a/1a4)
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[1P69) chopmupoBaHHOCTH COOCTBEHHOH MO3UIIMHU 110 OTHOIICHHIO
K u3uueckoit nHpOpMaIHH, TTOTy4aeMON U3 Pa3HbIX HCTOYHHKOB,
YMEHHH HCIONB30BaTh LUU(GPOBBIE TEXHOJOTHH JJS MOMCKa,
CTPYKTYpPHPOBAHHMSI, MHTEPIPETALMU U MPEICTABICHHUS yUCOHON U
HAay4YHO-NONYyJIsApHOH wuHDOpManuK; pa3sBUTHE YMEHHUH
KPUTHYECKOTO aHalIM3a MoJTydaeMol MH(opMauy;

ChopmMupoBaHa MO3UIHUSA IO
OTHOMEHHIO K (HU3NIECKOH
nH(pOpMAIHH, MOTyJaeMoil U3 pa3HbIX
HCTOYHUKOB, c(QOPMHPOBAHO YMECHHUE
HCTIONB30BaTh U(POBHIE TEXHOIOTUN
IS TOWCKa, CTPYKTYypPHpPOBaHHS,
HHTEpIpEeTalid W IPECTABICHUSI
y4eOHOW W Hay4YHO-TOMYJSAPHOH
HH(pOPMAIIH;

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

I1P68) chopMUPOBAHHOCTh YMEHHUSI MPUMEHAITH MOIy4YCHHBIC
3HaHMA U1 OOBSACHEHHS YCIOBUH NpoTeKaHUs (U3HYECKUX
SBJICHUI B NPUPOJE U AJS NPUHATHS NPAKTUYECKUX PELICHUH B
MOBCEHEBHOHN XM3HU MJs obecredyeHuss 0e30MacHOCTU MIpPH
o0OpameHuu c¢ OBITOBBIMH HPHOOpPAaMU U TEXHHYECKUMH
YCTPOHCTBAMM, COXPAHEHHS 3JI0POBbSA U COOJIOACHHS HOPM
9KOJIOTHYECKOT0 MOBEACHHS B OKpPYIXKaIolleil cpese; MOHUMaHue
HEOOXOANMOCTH IPUMEHEHUS AOCTHKEHUH (QH3UKH U TEXHOJIOTUH
IUIsL pallHOHAJIBHOTO TIPUPOAOIIONIB30BAHMS;

CdopMupoBaHO yMEHHE MPUMEHATH
MOTyYEHHBIE 3HAHUS U1 OOBACHEHUS
YCIIOBHH NpOTeKaHus (GU3NYECKHX
SABJICHUN B MIPUPOJIE U IS IPUHATHS
NpakKTUUYECKUX peUeHUHn B
NOBCEJIHEBHOM IKM3HH A4
obecneueHuss 0e30MaCHOCTH MpHU
oOpamieHur ¢ OBITOBBIMU IpUOOpaMu
U TEXHUYECKUMH YyCTPOHCTBaMH,
COXpaHEHHMS 3JJ0POBbs U COONIOICHUS
HOPM 3KOJIOTHUECKOTO TOBEJCHUS B
OKpYKalollel cpesie

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaUeCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

[1P63) BrajicHHEe OCHOBOIOIATAIOIMUME (PU3NICCKUMU MTOHITUSIMEI
¥ BCIMYMHAMH, XapaKTCPUIYIOIIUMH (DU3HUECKUE MPOIECCH
(CBSAI3aHHBIMH C MEXAHUYECKHM IBHKCHHEM, B3aWMOJICHCTBHEM
TeJl, MEXAaHWYECKMMHU KOJIcOAHMSMHM M BOJHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BEIIECTBA, TCIJIOBBIMH MPOIECCAMH;
JJICKTPUYECKUM U MArHUTHBIM TOJISIMH, 3JEKTPHUCCKHM TOKOM,
3JIEKTPOMATrHUTHBIMH KOJICOAHUSMH W BOJIHAMHU; ONTHYCCKUMH
SIBIICHUSIMU; KBAaHTOBBIMH SIBICHUSIMH, CTPOCHUEM aToMa H
aTOMHOTO fJApa, pPaIMOaKTHBHOCTHI); BIAJCHHEC
OCHOBOTMOJIATAIONIUMUA aCTPOHOMHYCCKUMHU TOHSITHIMH,
MO3BOJISIONIMMH XapaKTEPU30BaTh MPOIECCHI, TPOUCXOAIINE Ha
3B€3/1aX, B 3BE3JIHBIX CHCTEMaxX, B MEXKTraJaKTHUYECCKOH cpene;
JIBIDKEHME HEOECHBIX TeEJI, SBOJIIOIHUIO 3BE3]] U Beenennoii;

CdopmupoBaHBl HAaBBIKH BIaJCHHUS
OCHOBOIIOJIATAIOIINMH (PU3NIECKUMH
MOHSATUSMHU U BeIUYHHAMU,
XapaKTepu3ylomuMu (HHU3NIeCKe
TIPOLIECCHI

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANTBbHO

OPUCHTHUPOBAHHBIX 38]1a4)

[1P62) chopMuUpOBaHHOCTH YMEHUII pacmo3HaBaTh (QHU3MUECKHE
sIBIICHUS (MpoIecchl) U OOBSICHATh UX HAa OCHOBE M3YYECHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOIMHEHHOE
IBIDKCHHE, CBOOOJHOE MaJCHHUE Tel, IBIDKEHHE 110 OKPYKHOCTH,
HHEpIUs, B3aHMOJCHCTBHE Tes, KoyebaTenbHOE IBUXKCHHE,
pe30oHaHC, BONHOBOE ABMKEeHHE; AuDPy3us, OpoyHOBCKOE
IBUXKEHHUE, CTPOCHUE XUAKOCTEH M TBEPABIX TEN, U3MEHEHUe
o0beMa Ten mpud HarpeBaHHW (OXJaXACHUH), TEMIOBOE
paBHOBecHe, HcCIapeHHe, KOHIEHCAIHsA, IJIaBIeHHUE,
KpHUCTaIN3alus, KAIICHNE, BIAKHOCTh BO3AyXa, CBA3b CpEeaHEH
KHHETHYECKOH PHEPruH TEMIOBOTO ABHMXKCHHUS MOJEKYT C
a0COIOTHOM TeMIIepaTypoii, MOBBILICHHE TABJICHUS ra3a MpH ero
HarpeBaHUH B 3aKPBITOM COCYJE, CBSI3b MEXKIYy MapamMeTpaMu
COCTOSIHMSI Ta3a B H30IpoIeccax; JJIEKTPH3AmUS Tel,
B3aMMOJCHCTBHE 3apsi0B, HaTPEBAaHUE IPOBOJHUKA C TOKOM,
B3aMMOJCIICTBHE MAarHUTOB, 3JIEKTPOMAarHWTHas HHAYKIHS,
JeficTBME MAarHUTHOTO IOJS Ha HPOBOJHHUK C TOKOM U
JOBYDKYIIUICS 3apsf, 3JIEKTPOMarHUTHBIE KOJIEOAaHNS W BOJHBI,
NpsIMOIMHEHHOE pacnpoCTpaHEHHE CBETa, OTPaKeHHeE,
MIpeIOMIICHHE, HHTephEepeHINs, TU(PAKIHS U MOIIPHU3aIHNs CBETa,
aucnepcus cBeTa; (GOTOdIEKTpudeckuit 3¢ PekT, cCBETOBOE
JIaBJI€HNE, BOSHUKHOBEHHE JINHEIYaTOro CHEeKTpa aToMa BOAOPOaA,
€CTECTBEHHAs 1 HCKYyCCTBEHHAS PaJJHOAKTHBHOCTB;

ChopmupoBano yMeHHE
pacro3HaBaTh (HU3MYECKHE SBICHUS
(mpoueccrl) U OOBSACHATH UX Ha
OCHOBE U3YYCHHBIX 3aKOHOB

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANTBHO

OPHEHTHPOBAHHBIX 32/1a4)
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[IP61) chopMuUpOBaHHOCTH MPEACTABICHHUI O POIH U MECTE
(M3UKY U aCTPOHOMHH B COBPEMEHHON HAay4YHOI KapTHHE MHpa, O
cucteMooOpasyromel poiau GpU3NKH B Pa3sBUTHH €CTECTBEHHBIX
HayK, TEXHUKH ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIE POCCHHCKIX
1 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAyKH; TIOHHMaHHE
¢u3HUecKod CymHOCTH HaOIIOZaeMBIX SIBICHHH MHKPOMHPA,
MakpoMHpa M MeraMmupa; IMOHHMAaHHE POJIM acCTPOHOMHUH B
MIPAKTUIECKOH NesTeTbHOCTH YeIOBeKa W HalbHEHIIEM HaydHO-
TEeXHUYECKOM pa3BHUTHUHU, POIM GU3UKH B (GopMUpOBAHUU
Kpyro3opa ¥ (yHKIHOHAJIBHOH TIPaMOTHOCTH YeJIOBEKa s
pelIeHus PaKTHIECKUX 3a/1ad;

ChopmupoBaHa cuctema 3HAHHI O
ponu 1 MecTe GU3UKH U aCTPOHOMUH
B COBPEMEHHON HayuyHOHl KapTuHE
MHpa, 0 CHCTeMOOOpa3ylomen poian
(U3UKH B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH H COBPEMEHHBIX
TEXHOJIOTHH, O BKIIaJle POCCUICKHUX U
3apy0OeKHBIX YUYCHBIX-(QU3UKOB B
pa3BHTHE HAayKH; ITOHHMAaHUE
busngeckoi CYODHOCTH
HAOII0IaeMbIX SIBICHHH MHKpPOMHUpA,
MaKpoOMHpa W MEraMupa; MOHUMAaHUe
pONM acCTPOHOMHH B IPAKTHUECKOIT
JEeITEeIbHOCTH dYelloBekKa U
JaJbHEHIIEeM HAayYHO-TEXHHIECKOM
pa3sBUTHH, pONH (HU3UKH B
¢bopMHpPOBAHHH Kpyroszopa H
(GYHKOMOHANBHONH T'PaMOTHOCTH
yeloBeKa JJNA pEIEHUS
NMpaKTHYECKHUX 3ajxad;

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P66) BnameHne OCHOBHBIMM METOJAaMU HayYHOTO MO3HAHWI,
HCIOJIb3YEeMBIMU B (M3MKE: MPOBOAMUTH MPSMble U KOCBEHHBIE
H3MepeHus PU3NYECKUX BEJIMYUH, BEIOMpas ONTUMANbHBIN CIOCO0
U3MEPEHUSI U HCNONb3ys HM3BECTHBIE METOIBl OLEHKHU
NOTPEIHOCTEN HM3MEPEHUM, MNPOBOAUTb MCCIEAOBAHUE
3aBUCUMOCTEH (DM3MYECKHX BEIMYUH C MCIIOJIb30BAHUEM IPSIMBIX
n3MepeHuil, OOBSICHATh MONyUYEeHHBbIE Pe3yNbTaThl, UCIOIb3YS
¢dbusnuecKkue TEOPUH, 3aKOHBI U MOHATHUA, U JelaTh BBIBOJBI;
coOmomaTe mpaBuia 0€30HacHOTO TpyAa HpU HPOBEACHUH
HCCIeIOBaHUIM B paMKaxX y4eOHOro 3KCHEpUMEHTa U y4yeOHO-
HCCIIE0BATENbCKON JEATENFHOCTH C UCIOIb30BaHUEM IU(BPOBBIX
HU3MEPUTENbHBIX YCTPOUCTB U 1ab0opaTOpHOTO 000pYIOBAHUS;
c(hOpPMUPOBAHHOCTb NPEACTABJICHUH O METOJAX MOJIYYCHHS
HayYHBIX aCTPOHOMHYECKUX 3HAHHH;

CoopmMupoBaH HaBBIK BJAJCHHSA
OCHOBHBIMH METOJAMH HAay4YHOTO
HO3HAHUSL, UCTIONIB3YEMBIMHU B (PU3HKE

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)
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