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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
miada no crneuuaiapHocTu «09.02.11 PaszpaboTka u vipaBlieHHE IIPOTPAMMHBIM
obecrieueHueM»




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

VYI1.13 ®usuka

(HaumeHosaHue npeomema)

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

VuebHas puciuminda YII.13 ®dusmka sgBiageTcs 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 06. IIposBisiTh TpakJaHCKO-ATPUOTUUECKYIO MO3ULINIO, JE€MOHCTPUPOBATH
OCO3HAHHOE TNOBEJEHHUE Ha OCHOBE TPAJUIMOHHBIX POCCUUCKHUX JTYXOBHO-
HPaBCTBEHHBIX [IEHHOCTEW, B TOM YHCJIE C YYETOM FapMOHU3ALNHU MEKHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOIICHUMW, MPUMEHITh CTaHIApPThl AHTUKOPPYIIIUOHHOTO
MOBEJICHUS

2. OK 01. BoiOupath criocoObl perieHus 3aj1a4 npodeccuoHanibHON NeATEIbHOCTH
MPUMEHUTENIBHO K Pa3IUYHBIM KOHTEKCTaM

3. OK 04. Db dexTuBHO B3aMMOACHCTBOBATh M pabOTATh B KOJUICKTHBE M KOMaH/IC

4. OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYIKAIOIIEH CpeJibl, pecypcocOepeKeHHIo,
MPUMEHATH 3HaHUSA 00 U3MEHEHUU KJIMMaTa, IPUHIUIBI OEpeXIMBOr0 MPOU3BOJICTBA,
3¢ ()EeKTUBHO AEMCTBOBAThH B UPE3BBIUANHBIX CUTYAIUIX

5. OK 02. Mcnosb30BaTh COBPEMEHHBIE CPEICTBA MMOUCKA, aHAIU3Aa U UHTEPIPETALIUN
nabpopmanuu, U UHPOPMAIMUOHHBIE TEXHOJOTHUHM JJIsS BBIMOJHEHHS 3agad
npodeccuoHaIbHON AEATENbHOCTH

1.2. Ilesib ¥ NIaHUPYeMbIE Pe3yJIbLTATHI OCBOEHUS MpeaMeTa

Lenu:

* opMupoBaHre y 00yJarOMMUXCsS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs,
3HAYUMOCTH (PU3UYECKUX 3HAHUH JJII COBPEMEHHOTO KBATH(PUITUPOBAHHOTO
CTHEIUaINCTa MPU OCYIIECTBICHUHN €ro MPOoPECCHOHATEHON ACATEIBHOCTH;

* opMUpOBaHUE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH;

* OBJIaJICHUE CeIU(UUECKON CUCTEMOMN (U3HUECKUX MMOHATUN, TEPMUHOJIOTUEH U



CHUMBOJIUKOM;

* OCBOCHHE OCHOBHBIX (PM3UYECKHUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHHE OCHOBHBIMH METOJIaMU HaYYHOT'O ITO3HAHUS MPUPOJIBI,
UCII0JIb3YeMbIMH B (hu3uKe (HaOJII0AeHUE, ONIMCAaHUe, U3MEPEHNE, BhIJIBHIKCHUE
TUIIOTE3, MPOBEJICHUE IKCIIEPUMEHTA);

* OBJIQJICHUEC YMEHUSIMH 00pabaThIBaTh IAHHBIC SKCIIEPUMEHTA, OOBSICHSITH
MOJTyY€HHBIE PE3YJIbTaThl, YCTAHABINBAThH 3aBUCUMOCTU MEXTY (DU3NUECKUMU
BEJIMYMHAMM B HAOII0JaCMOM SIBJICHUH, ICIaTh BEIBOIBI;

* popMupoBaHUE YMEHHS pemaTh GU3NICCKUE 33/1a4l pa3HBIX YPOBHEH
CJI0’KHOCTH,;

* pa3BUTHE MO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Ipoliecce MPUOoOpEeTeHHs 3HAHUH C UCTIOIB30BAHUEM PA3IMUHbBIX

MCTOYHUKOB MH(POPMAIMU U COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTHII;
YMEHHU B

paMKax pemeHHss MPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBHIBATH
COOCTBEHHYIO

TIO3UIIMIO 110 OTHOIICHUIO K (PM3UYECKONU MH(POPMAITUH, TTOTy4aeMOU U3 Pa3HBIX
MCTOYHHKOB;

* BOCIIUTAHHUE YyBCTBA TOPJIOCTH 32 POCCUUCKYIO (DU3UUYECKYIO HAYKY.

3agaun:

* MproOpeTeHNne 3HaHUM 0 PyHIaMEHTAIBHBIX (PU3MUYECKUX 3aKOHAX, JISKAIIUX B

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MHUpa, MPUHLUINOB ACHCTBUS
TEXHUYECKUX



YCTPOWCTB ¥ TTPOU3BOJACTBEHHBIX MTPOIIECCOB, O HAMOO0JIee BAYKHBIX OTKPBITUSAX B
obOnacTu GU3HKHU, OKA3aBIINX OTMPEEIAIONIee BIUSHIAE HA PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

* MOHUMaHKUEe (PU3NICCKOMN CYIIHOCTH SBJICHUH, TPOSBIISIOIIHXCS
MIPOU3BOACTBEHHOU IEATEITLHOCTH;

* OCBOGHHUE CITOCOOOB UCTOJIb30BaHUS (DU3UUECKUX 3HAHUUN IS MPAKTUUECKUX U
poheCCUOHATBHBIX 3a7a4, OOBSICHCHHSI SIBIICHUN TIPOU3BOJCTBCHHBIX U
TEXHOJOTUYECKHX MPOIIECCOB, TPUHITUIIOB TEXHUUECKUX MTPUOOPOB M YCTPOUCTB,
oOecrieueHunst 6€30MaCHOCTH MPOU3BOJICTBA U OXPAHBI IPUPOIBI;

* hopMuUpOBaHNE YMEHHUM pelIaTh YIeOHO-MIPAKTHYSCKHUE 3a/1aul (PU3UUECKOTO
CoJIepKaHus ¢ Y4ETOM Ipo(heCCUOHATLHOM HAITPABICHHOCTH;

* MpUOOpETEeHNE OTBITA TTO3HAHUS W CAMOIIO3HAHUS, YMCHUW CTAaBHUTh 3aa9U U
pemarh mpoo6sieMbl ¢ y4€ToM npodhecCHOHATBFHOW HAMPABICHHOCTH;

* popMUpoOBaHUE YMEHUI UCKATh, aHATU3UPOBATh U 00padaThIBaTh (PU3NIECKYIO
UHPOPMAIHIO ¢ YIETOM ITPOo(heCCHOHATFHOW HATIPABICHHOCTH;

* IOJrOTOBKA 00YYAIOIMINUXCS K YCIEITHOMY OCBOCHHIO AUCITUIUIMH U MOIYJIEH

npodecCUuoOHaNbHOTO NHUKIA: GOPMUpPOBAHHE Yy HUX YMEHHH W OTIBITA
NEATENbHOCTH,

XapaKTEPHBIX I Tpodeccuii / TOKHOCTEH CITyKalluX WU CIEIUATbHOCTEH,
MOJTy9aeMBbIX B PO ECCHOHATBHBIX 00Pa30BATEIHHBIX OPTaHU3AIINSIX;
* MOJrOTOBKA K (POPMHUPOBAHUIO OOIIMX KOMIIETCHIIMA OyayIIEro CreruaiiucTa:

CaMOO6pa?>OBaHI/I}I, KOMMYHHUKaAIIUH, IMTPOABIICHUA I'PAKIAHCKO- HanHOTH‘{CCKOﬁ



ITO3UIMH, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTAHAAPTHOW U HECTAHIAPTHOMN

CUTyallusiX, MNPOCKTHPOBAHHS, NPOBEACHUS (PHU3NYECKUX HU3MEPCHHH,
3 peKkTUBHOTO U

0€301acHOr0 MCTIOIB30BAHMS PA3IMYHBIX TEXHUICCKUX YCTPOUCTB, COOTFOACHUS
MpaBUJI OXPAHbBI TPyJa IpH padoTe ¢ GU3NIECKUMHU TPUOOpaMu U 000PYIOBaHUEM.

B pamkax mporpamMmbl y4eOHOW AUCIUIIIUHBI 00YYalONIUMHUCS OCBAaMBAIOTCS
pe3yJbTaThl OOYUYCHUS:



HaumenoBanue KUMI’IeTeHl[Mﬁ
cornmacio PIrOC CIIO

Hanmenosanne pesyabratos Tuna "Meranpeamernsiii" coraacio ®I'OC

COO

HanmenoBanne pesyastaros Tuna "Ilpeamernsiii" cornacno ®I'OC

COO

OK 06. IIposBIATE TpaxaaHCKO-
NaTPHOTHYECKYI0  MO3MIHIO,
JIeMOHCTPHPOBATH  OCO3HAHHOE
NMoBEJAEHHE HAa OCHOBE
TPaIMIHOHHBIX  POCCHHCKHUX
1yXOBHO-HPABCTBEHHBIX LIEHHOCTEH,
B TOM YHCIE C y4eTOM
rapMOHH3AIHH MEKHAIMOHAIBHBIX 1
MEKPEITUIHO3HBIX ~ OTHONICHHH,
NPUMEHATH CTAaHIApTH
AHTHKOPPYIIMOHHOTO TIOBEICHHS

OBaJicHIe YHHBEPCAIBHBIMH PETYJISTHBHBIMH JACHCTBUSMU: B) SMOLMOHAIBHBIH
MHTEIIEKT, MPEANOoNaraomuil chOpMUPOBAHHOCTb: CaMOpPETYIHPOBAHMUS,
BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IIPHHEMATh OTBETCTBEHHOCTh 33 CBOE|
[OBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLHOHAIBHBIM H3MCHCHUSM H
MPOSIBISTE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALUH,
BKIIOYAOIICH CTpeM/ICHHE K JOCTIIKCHHIO LEIH M YCIeXy, ONTHMH3M,
MHHIMATHBHOCTh, yMEHHE el CTBOBATH, HCXOJIS H3 CBOMX BO3MOMKHOCTEIH;;
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMH II03HABATCIBHBIMH NCHCTBUSMH B)
paboTa ¢ mMHQopManueil: BIaJeTh HABBIKAMH MOJYYeHUs MHQOpPMALUK U3
HNCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTCIBHO OCYIICCTBIATH IIOMCK, aHAJN3,
CHCTEMATH3ALMIO ¥ HHTEPIIPETANNIO0 HHYOPMALUH PAa3IMIHEIX BHIOB H GopM
[IPeICTaBICHHS;;

OBnajeHne YHUBEPCANbHBIMH pETYIATHBHBIMH JeHCTBHAMH: a)
CaMOOpPraHM3alMs: CaMOCTOSTEIBHO OCYIIECTBIATh II03HABATEIBHYIO
JIEATECJIBHOCTD, BBISABIIATH IIpO6JIeMH, CTaBUTb H q)OpMleVIpOBa'I‘b COGCTBCHHble
3agadn B 00pa30BAaTENbHON [ESATENBHOCTH U JKH3HEHHBIX CHTYallHsX;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH peLLleHVlﬂ llpO6JleMbl C yqe'l‘OM HUMEHOLIUXCA
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H MPEAMOYTEHUIH; JeIaTh OCO3HAHHBII
Bbl60p, aprymeHTuposaTb €ro, 6paT|: OTBETCTBEHHOCTH 3a pel.l.leHHe; OLICHUBATh
MPHOOPETCHHBII OIIBIT;;

OBﬂaﬂeHMe yHMBepCaJ'II:HI:IMH KOMMyHHKaTVIBHbIMVI ﬂeﬁCTBMZMM: 6) COBMECTHas
eSTeIbHOCTE: MOHMMATh M HCIONB30BATh IPEHMYINECTBA KOMAaHAHOM I
MHINBHIYaJbHONH Pa®oTHI; BHIOMPATh TEMAaTHKY M METOJBI COBMECTHBIX
neiicTBUil ¢ ydeToM 0OMmHUX MHTEPECOB M BO3MOXXHOCTEH KaxKJOTo uieHa
KOJUICKTHBA;;

OBnajeHne yHHBEPCAIbHBIME yIeOHBIMH [O3HABATEIbHBIMI [ICHCTBHAME a)
6a30BbIe JIOHYECKHE JACHCTBUA: CaMOCTOATENbHO (OpPMYIHPOBATH H
AKTyalH3MpOBaTh IPOOIEMy, PACCMAaTPUBATH €€ BCECTOPOHHE, YCTaHABIIHBATD|
CYIICCTBCHHbII NPU3HAK MM OCHOBAHHS I CPAaBHCHHMS, KIACCHOUKALMH H
0000LIeHHS; ONPEENSTh e  JesTeIbHOCTH, 3a1aBaTh MapaMeTpbl H KPUTEPHH
UX JOCTHIXKCHHS; BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOpPEYHUS B
[paccMaTpHBAaEMBIX SIBIICHASIX; BHOCHTH KOPPEKTHBEI B IEATENBHOCTD, OLICHHBATH
COOTBETCTBHE pPE3YJNbTATOB IEJAM, OIEHMBATh PHUCKM TOCIEACTBHH
IeATeIbHOCTH; Pa3BUBATh KPEATHBHOE MBILUICHHE [PU PELICHUH JKU3HEHHBIX
rpodiem;;

OBaJicHIe YHHBEPCAIBHBIMH PETYIISTHBHBIMH JSHCTBHSAMHU: T) IPHHSATHE ce0s 1
pyrHX Tozeit: pUHUMATH ce0sl, MOHUMAs! CBOM HEAOCTATKH M JOCTOHHCTBA;;
OBJ1ajicHHe YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMH JCHCTBUSAMHU: a) OOLICHHUE:
OCYLIECTBISATh KOMMYHHKAlHH BO BCEX cdepax >XH3HH; PACIO3HABATD)
HeBepOaIbHbIE CpeJCTBA OOIICHNS, TTIOHMMATh 3HAYCHHE COIUABHEIX 3HAKOB,
pacro3HaBaTh MPEAMNOCHUTKH KOH(IMKTHBIX CHTYAIHil H CMATYaTh KOH(IHKTHI;
BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOINCHUS M B3aUMOJICHCTBHS;;

OBJ1afieHHe YHHBEPCAIbHBIME PETYJSITUBHBIMH ICHCTBHSAMHU: 6) CAMOKOHTPOIIB:
laBaTh OLICHKY HOBBIM CHTYaLHUSM, BHOCHTb KOPPEKTHBBI B JIEATEILHOCTb,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LIEIIAM;;

OBJIaJicHHEe YHUBEPCAJIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU JCHCTBUSIMH 0)
06a30BbIC HCCICJOBATCAbCKHC ACHCTBUS: BIaJCTh HABBIKAMH Y4cOHO-
MCCIIe/IOBATENbCKOH M NMPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
poGIIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY MOHCKY METOJOB|
pelIeHNs NPaKTHYECKHX 3a/1a4, IIPHMEHEHHIO PAa3IMYHBIX METO/I0B ITO3HAHHS;
OBIAaJCHNEC BHAAMH IESTEIBHOCTH IO MOJIYYCHHIO HOBOTO 3HAHHS, €T0
MHTEPIIPETALNH, IPEOOPA3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyalMsIX, B TOM YHCJIC IPH CO3JAHHU y4eOHBIX U COLMANBHBIX IPOCKTOB;
(hopMHpOBaHHE HAYYHOIO THIIA MBILUICHHUS, BIIaICHHE HAYYHON TEPMHHOIIOTHEH,
KJIIOUCBBIMU MOHSTHSMI H METOJaMH; CTABHTh U (OPMYIHPOBATH COOCTBEHHBIC|
3a/1a41 B 06pa3OBaTeﬂbH0l7l JEATCJIBHOCTH U )KHU3HCHHBIX CVlTyaLH/IZX; BbIABJIATD)
NPUYNHHO-CIECTBEHHbIE CBA3M M aKTyalH3HPOBATh 3anady, BHIIBHUIATh,
FHﬂOTe'}y ce pellleHVlﬂ, HaxXo0/JUuTh apl"yMeHTbl JUIsl 10Ka3aTeibCTBa CBOMUX
yTBepkIeHNi, 3a1aBaTh HapaMeTPbl H KPHTEPUH PELICHHS; aHAIH3HPOBATH
I'IOJ'Iy‘IeHHI:Ie B X0J/1€ pellleHHﬂ 3ajJlavyu pe3yJ1I:TaTI:I, KpMTVl‘ICCKM OIICHUBATH UX
10CTOBEpHOCTB, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX; pa3padarTbiBaTh
[UIaH PELICHHs NMPOOJIEMBI C y4E€TOM aHAIN3a MMCIOUHXCS MaTePHAIbHbIX H
HeMaTepUAIbHBIX PECYPCOB; OCYIIECTBIIATH LieICHANPABICHHbI IOUCK IePeHoCa|
CpE/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/Ty; YMETh EPCHOCHTD
3HAHHS B MO3HABATENIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HEIESATEILHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IACTeH;

I1P68) chopMHUPOBAaHHOCTH YMEHHS PUMEHSATH MOyYCHHbBIC 3HAHUS JUIs
0OBSICHEHHS YCIIOBHI MPOTEKaHUs (PU3HYECKUX SIBIICHUH B IPUPOJE U JUIS
MPUHATHS NPAKTHYECKUX PEUICHHH B IOBCEIHEBHON KU3HM JUIs
oOecneueHnst 6e30IaCHOCTH P 0OPAIICHHH ¢ OBITOBBIMH IPHOOPAMH H
TeXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHMS 3JI0POBBSI M COOIIONECHHS
HOPM 3KOJIOTHYECKOTO IOBEACHUS B OKPYKAIOIIEH cpejie; MOHUMaHHE|
HE0OXO0MHMMOCTH NIPHMEHEHHs JOCTHKEHUH (DU3MKH M TEXHONOTHH JUIs
PaLOHAIBHOTO TIPHPOIOIOIB30BAHHA;;

[1P63) BiIaneHNe OCHOBOIOJIATAIOMIMMHI (U3NYECKHMMH MOHATHAMH H
BEIIMYMHAMY, XapAKTEPH3YIOMUMH (PU3HIECKHE TIPOIECCH (CBA3aHHBIMH
C MEXaHHYECKHM J[BIKCHHEM, B3aHMOJICHCTBHEM Tell, MEXaHHUECKUMH
KOJIeOaHMAMHU U BOJHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEIIECTBa,
TEITOBBIMH MPOLECCAMH; JJIEKTPHYECKHM H MAarHUTHBIM HOJSAMH,
9JIEKTPUUECKMM TOKOM, 3JIEKTPOMArHUTHBIMH KOJCOAaHHAMH M BOITHAMH;
ONTUYCCKUMH SIBJICHUAMU, KBAHTOBBIMH SIBJICHUSIMH, C'l'p()eHl/leM aroma 1
ATOMHOTO f7Ipa, PaJHOAKTHBHOCTBIO); BIaEHNE OCHOBOIIOIATAIOIIHMH
aCTpOHOMVILIeCKMMM MOHATUAMH, IMO3BOJIAIOIIUMH XapaK'l'epM3OBa1'b
MpoIecChl, MPOUCXOAAIINE HA 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEXralakTHIECKOH cpeJie; ABHKEHHE HeOECHBIX Tell, JBOMIOLHUIO 3BE3/1 K
BceneHHoit;;

IIP66) BrageHHe OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHMS,
UCIIOJIB3YEeMbIMU B (PH3UKE: MPOBOAUTH MPSMBIE i KOCBEHHBIE H3MEPEHHS
(1)”3”‘[601(”)( BCJIMYHH, Bbl6leaﬁ OHTVIMaJ'IbHI:[ﬁ CHOCOﬁ H3MepeHMﬂ u
HCIIONb3YSl M3BECTHBIE METOJBI OLICHKH MOTPELUIHOCTEeH HM3MEepeHHii,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEH (U3HYECKUX BEIHYMH C|
HCIOTb30BAHMEM IIPSAMBIX M3MEPEHHMH, OOBACHATH MOIY4YECHHEIE
pe3yIbTaThl, HCIOIb3ys (BU3HYCCKHE TEOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI;, COONIOAATH NpaBuiaa 0€30MACHOrO Tpyda INpH
MPOBEJICHUM HCCIICIOBAaHUI B paMKaxX y4eOHOro SKCIIepMMEHTa U yueOHO-
MCCIIeJOBATEIbCKOIM JeATENBHOCTH C HMCHONb30BaHUEM LH(POBBIX|
H3MEPHUTENbHBIX YCTPOHCTB M J1abopaTopHOro 006OpYyAOBaHUS;
c(OpMUPOBAHHOCTb TPEACTABICHUH O METOJAX MOJYYESHHs Hay4YHBIX|
ACTPOHOMHYECKUX 3HAHHH;;

I1P62) chopMHPOBAHHOCTh YMEHHI PAacIO3HABATh (PU3HUIECKHUE ABICHHUS
(npouecchl) U OOBSACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSAMOJHHEHHOe IBMKEHHE,
cBOOOIHOC MajCHHE TeN, JBIKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3auMoJeiicTBHE Tel, KonebaTenbHOe NABHKEHHE, PE30HAHC, BOIHOBOE|
nBiokeHne; quddysus, GpOyHOBCKOE ABHKCHHE, CTPOCHHE JKUAKOCTEH U
TBEp/IBIX Tel, N3MEHEHHEe 00heMa Tell IPU HarpeBaHNH (OXJIaKICHHH),
TermIoBoe paBHOBECHE, HCIApeHHE, KOHICHCAIHS, IIaBICHHUE,
KPHUCTAJIIM3alHs, KUIEHNe, BJIAaXHOCThH BO3JyXa, CBA3b CpeIHeii
KHHETHYECKOil SHEPrUH TEIIOBOTO ABHIKCHUS MOJCKYJ ¢ abCONIOTHOI
TeMIIepaTypoii, MOBBINIEHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBA3b MEXIY IapaMETPaMH COCTOSHMS ras3a B|
M30TIPOLIECCAX; MNEKTPH3ALMS Tell, B3aUMOJIEHCTBIE 3aps/I0B, HarPEeBaHHE|
MPOBOJHMKA C TOKOM, B3aMMOJCHCTBUE MAarHUTOB, 3JICKTPOMArHUTHAs
WHIYKIMsA, AefiCTBHE MAarHUTHOTO IIOJISi HAa HPOBOJHUK C TOKOM H
BMKYIMIMHCA 3apsii, 3JMEKTPOMarHUTHbIE KoJeGaHUS M BOJHBI,
NPSAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, NPENOMIICHHE,
nHTepdepeHIHs, TMPPAKIMA U HONSIPU3ALNS CBETa, AUCIEPCHS CBETa;
(boTodnexrpuyeckuii ddpdexT, cBeTOBOE aBIEHHE, BO3BHHKHOBEHHE|
IMHE9aTOro CrIeKTpa aToMa BOAOPOAA, ECTECTBEHHAs M HCKYCCTBEHHAs
Pa/IMOAKTUBHOCT;;

I1P61) chopMupoBaHHOCTH MpPEACTABICHHI O POIH U MecTe GH3UKH H
ACTPOHOMHUM B COBPEMEHHOH Hay4yHO# KkapTuHe MHUpa, O
crcTeMoo0Opasylomei ponn GU3NKKM B Pa3BUTHH €CTECTBEHHBIX HayK,
TCXHUKH H COBpeMeHHle TeXH()J'IOl"Hﬁ, 0 BKJIaje pOCCMﬁCKV{X u
3apyOeKHBIX Y4YeHBIX-(QU3MKOB B pa3sBUTHE HAyKH; IMOHUMaHHE
(bU3HYECKOil CYIIHOCTH HAaOJIF0aeMBbIX SIBIICHHIT MUKPOMHpA, MAKPOMHUPA!
U MeraMupa; MOHHMaHHE POJIM ACTPOHOMHH B NPAKTHYECKOH
IeATEILHOCTH Y€JI0OBEKA H JIaJIbHEHIIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu ¢usuku B GOpMHUPOBAHUH KPYyro3opa U (hyHKIHOHAIBHOI
rpPaMOTHOCTH YeJI0BEKa ISl PEIICHUS IPAKTHYECKUX 3a/1a4;;

[1P64) BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSAMH, YBEPEHHOE
HCIIO/Ib30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH! IPH aHaIu3e (pPU3NYCCKHX|
SIBJICHUI1 M IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBHIBATH TI'DAHMIEI NPUMCHCHHS H3YUYCHHBIX|
(u3HUecknx Mojeleil: MaTepuanbHas TOYKa, WHEpIMalbHAs CHCTEMa|
OTCueTa, HCaJIbHBIH Ia3; MOJCIH CTPOCHHS I'a30B, KUIKOCTEH U TBEP/bIX|
TeJ, TOYEYHBIl 3/MeKTPUYECKHUl 3apsa, sjepHas MOAeNb aToma,
HyK/IOHHAsI MOJIEJIb ATOMHOTO SLIPa IIPH PeIlcHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsIMH PaboTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs pEIIaTh PACYETHBIC 334U C SBHO
3a1aHHOH (PU3MUYECKOH MOJENbI0, HCIONb3ys (HU3MYECKHE 3aKOHEI U
[PUHIHIIB, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (PU3HUCCKYIO
MOJIellb, BRIICNAT (GH3HYECKHe BETHIUHBI H GOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OICHHBATH PEAaTbHOCTH
0Ty 4EHHOTO 3HAUYSHMs (PU3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3a7aud, BHICTpaMBas JIOTHYECKH HEHNPOTHBOPCYHMBYIO IICNOYKY!|
paccy K/JIeHHil ¢ OIOpoii Ha M3ydYEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH 1
(hu3HUECKre ABNCHUS;;

I1P69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(usmdeckoil HHGOPMALMH, MOTyYaeMOii U3 pa3HBIX HCTOYHUKOB, YMEHHUH
HCIIONB30BATh NU(POBBIE TEXHONOTHH IS IIOMCKA, CTPYKTYPHPOBAHHS,
WHTEPIPETAMN M TPEICTABICHHA y4eOHOW M Hay4HO-TOMYJISpHOMH
MH(OPMAINK; Pa3sBUTHE YMEHHI KPUTHYECKOTO aHANHM3a MOJTydaeMoii
nHbOpMaLmy;
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OK 01. Bribupats cmocoOsl
peleHust 3a1a4 npoQecCHOHANbHOM
J1eATEeNbHOCTH TIPUMEHHTENHEHO K
PasIMYHBIM KOHTEKCTAM

OBaJicHIe YHHBEPCAIBHBIMH PETYJISTHBHBIMH JACHCTBUSMU: B) SMOLMOHAIBHBIH
MHTEIIEKT, MPEANOoNaraomuil chOpMUPOBAHHOCTb: CaMOpPETYIHPOBAHMUS,
BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IIPHHEMATh OTBETCTBEHHOCTh 33 CBOE|
[OBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLHOHAIBHBIM H3MCHCHUSM H
MPOSIBISTE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALUH,
BKIIOYAOIICH CTpeM/ICHHE K JOCTIIKCHHIO LEIH M YCIeXy, ONTHMH3M,
MHHIMATHBHOCTh, yMEHHE el CTBOBATH, HCXOJIS H3 CBOMX BO3MOMKHOCTEIH;;
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMH II03HABATCIBHBIMH NCHCTBUSMH B)
paboTa ¢ mMHQopManueil: BIaJeTh HABBIKAMH MOJYYeHUs MHQOpPMALUK U3
HNCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTCIBHO OCYIICCTBIATH IIOMCK, aHAJN3,
CHCTEMATH3ALMIO ¥ HHTEPIIPETANNIO0 HHYOPMALUH PAa3IMIHEIX BHIOB H GopM
[IPeICTaBICHHS;;

OBnajeHne YHUBEPCANbHBIMH pETYIATHBHBIMH JeHCTBHAMH: a)
CaMOOpPraHM3alMs: CaMOCTOSTEIBHO OCYIIECTBIATh II03HABATEIBHYIO
JIEATECJIBHOCTD, BBISABIIATH IIpO6JIeMH, CTaBUTb H q)OpMleVIpOBa'I‘b COGCTBCHHble
3agadn B 00pa30BAaTENbHON [ESATENBHOCTH U JKH3HEHHBIX CHTYallHsX;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH peLLleHVlﬂ llpO6JleMbl C yqe'l‘OM HUMEHOLIUXCA
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H MPEAMOYTEHUIH; JeIaTh OCO3HAHHBII
Bbl60p, aprymeHTuposaTb €ro, 6paT|: OTBETCTBEHHOCTH 3a pel.l.leHHe; OLICHUBATh
MPHOOPETCHHBII OIIBIT;;

OBﬂaﬂeHMe yHMBepCaJ'II:HI:IMH KOMMyHHKaTVIBHbIMVI ﬂeﬁCTBMZMM: 6) COBMECTHas
eSTeIbHOCTE: MOHMMATh M HCIONB30BATh IPEHMYINECTBA KOMAaHAHOM I
MHINBHIYaJbHONH Pa®oTHI; BHIOMPATh TEMAaTHKY M METOJBI COBMECTHBIX
neiicTBUil ¢ ydeToM 0OMmHUX MHTEPECOB M BO3MOXXHOCTEH KaxKJOTo uieHa
KOJUICKTHBA;;

OBnajeHne yHHBEPCAIbHBIME yIeOHBIMH [O3HABATEIbHBIMI [ICHCTBHAME a)
6a30BbIe JIOHYECKHE JACHCTBUA: CaMOCTOATENbHO (OpPMYIHPOBATH H
AKTyalH3MpOBaTh IPOOIEMy, PACCMAaTPUBATH €€ BCECTOPOHHE, YCTaHABIIHBATD|
CYIICCTBCHHbII NPU3HAK MM OCHOBAHHS I CPAaBHCHHMS, KIACCHOUKALMH H
0000LIeHHS; ONPEENSTh e  JesTeIbHOCTH, 3a1aBaTh MapaMeTpbl H KPUTEPHH
UX JOCTHIXKCHHS; BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOpPEYHUS B
[paccMaTpHBAaEMBIX SIBIICHASIX; BHOCHTH KOPPEKTHBEI B IEATENBHOCTD, OLICHHBATH
COOTBETCTBHE pPE3YJNbTATOB IEJAM, OIEHMBATh PHUCKM TOCIEACTBHH
IeATeIbHOCTH; Pa3BUBATh KPEATHBHOE MBILUICHHE [PU PELICHUH JKU3HEHHBIX
rpodiem;;

OBaJicHIe YHHBEPCAIBHBIMH PETYIISTHBHBIMH JSHCTBHSAMHU: T) IPHHSATHE ce0s 1
pyrHX Tozeit: pUHUMATH ce0sl, MOHUMAs! CBOM HEAOCTATKH M JOCTOHHCTBA;;
OBJ1ajicHHe YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMH JCHCTBUSAMHU: a) OOLICHHUE:
OCYLIECTBISATh KOMMYHHKAlHH BO BCEX cdepax >XH3HH; PACIO3HABATD)
HeBepOaIbHbIE CpeJCTBA OOIICHNS, TTIOHMMATh 3HAYCHHE COIUABHEIX 3HAKOB,
pacro3HaBaTh MPEAMNOCHUTKH KOH(IMKTHBIX CHTYAIHil H CMATYaTh KOH(IHKTHI;
BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOINCHUS M B3aUMOJICHCTBHS;;

OBJ1afieHHe YHHBEPCAIbHBIME PETYJSITUBHBIMH ICHCTBHSAMHU: 6) CAMOKOHTPOIIB:
laBaTh OLICHKY HOBBIM CHTYaLHUSM, BHOCHTb KOPPEKTHBBI B JIEATEILHOCTb,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LIEIIAM;;

OBJIaJicHHEe YHUBEPCAJIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU JCHCTBUSIMH 0)
06a30BbIC HCCICJOBATCAbCKHC ACHCTBUS: BIaJCTh HABBIKAMH Y4cOHO-
MCCIIe/IOBATENbCKOH M NMPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
poGIIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY MOHCKY METOJOB|
pelIeHNs NPaKTHYECKHX 3a/1a4, IIPHMEHEHHIO PAa3IMYHBIX METO/I0B ITO3HAHHS;
OBIAaJCHNEC BHAAMH IESTEIBHOCTH IO MOJIYYCHHIO HOBOTO 3HAHHS, €T0
MHTEPIIPETALNH, IPEOOPA3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyalMsIX, B TOM YHCJIC IPH CO3JAHHU y4eOHBIX U COLMANBHBIX IPOCKTOB;
(hopMHpOBaHHE HAYYHOIO THIIA MBILUICHHUS, BIIaICHHE HAYYHON TEPMHHOIIOTHEH,
KJIIOUCBBIMU MOHSTHSMI H METOJaMH; CTABHTh U (OPMYIHPOBATH COOCTBEHHBIC|
3a/1a41 B 06pa3OBaTeﬂbH0l7l JEATCJIBHOCTH U )KHU3HCHHBIX CVlTyaLH/IZX; BbIABJIATD)
NPUYNHHO-CIECTBEHHbIE CBA3M M aKTyalH3HPOBATh 3anady, BHIIBHUIATh,
FHﬂOTe'}y ce pellleHVlﬂ, HaxXo0/JUuTh apl"yMeHTbl JUIsl 10Ka3aTeibCTBa CBOMUX
yTBepkIeHNi, 3a1aBaTh HapaMeTPbl H KPHTEPUH PELICHHS; aHAIH3HPOBATH
I'IOJ'Iy‘IeHHI:Ie B X0J/1€ pellleHHﬂ 3ajJlavyu pe3yJ1I:TaTI:I, KpMTVl‘ICCKM OIICHUBATH UX
10CTOBEpHOCTB, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX; pa3padarTbiBaTh
[UIaH PELICHHs NMPOOJIEMBI C y4E€TOM aHAIN3a MMCIOUHXCS MaTePHAIbHbIX H
HeMaTepUAIbHBIX PECYPCOB; OCYIIECTBIIATH LieICHANPABICHHbI IOUCK IePeHoCa|
CpE/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/Ty; YMETh EPCHOCHTD
3HAHHS B MO3HABATENIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HEIESATEILHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IACTeH;

I1P68) chopMHUPOBAaHHOCTH YMEHHS PUMEHSATH MOyYCHHbBIC 3HAHUS JUIs
0OBSICHEHHS YCIIOBHI MPOTEKaHUs (PU3HYECKUX SIBIICHUH B IPUPOJE U JUIS
MPUHATHS NPAKTHYECKUX PEUICHHH B IOBCEIHEBHON KU3HM JUIs
oOecneueHnst 6e30IaCHOCTH P 0OPAIICHHH ¢ OBITOBBIMH IPHOOPAMH H
TeXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHMS 3JI0POBBSI M COOIIONECHHS
HOPM 3KOJIOTHYECKOTO IOBEACHUS B OKPYKAIOIIEH cpejie; MOHUMaHHE|
HE0OXO0MHMMOCTH NIPHMEHEHHs JOCTHKEHUH (DU3MKH M TEXHONOTHH JUIs
PaLOHAIBHOTO TIPHPOIOIOIB30BAHHA;;

[1P63) BiIaneHNe OCHOBOIOJIATAIOMIMMHI (U3NYECKHMMH MOHATHAMH H
BEIIMYMHAMY, XapAKTEPH3YIOMUMH (PU3HIECKHE TIPOIECCH (CBA3aHHBIMH
C MEXaHHYECKHM J[BIKCHHEM, B3aHMOJICHCTBHEM Tell, MEXaHHUECKUMH
KOJIeOaHMAMHU U BOJHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEIIECTBa,
TEITOBBIMH MPOLECCAMH; JJIEKTPHYECKHM H MAarHUTHBIM HOJSAMH,
9JIEKTPUUECKMM TOKOM, 3JIEKTPOMArHUTHBIMH KOJCOAaHHAMH M BOITHAMH;
ONTUYCCKUMH SIBJICHUAMU, KBAHTOBBIMH SIBJICHUSIMH, C'l'p()eHl/leM aroma 1
ATOMHOTO f7Ipa, PaJHOAKTHBHOCTBIO); BIaEHNE OCHOBOIIOIATAIOIIHMH
aCTpOHOMVILIeCKMMM MOHATUAMH, IMO3BOJIAIOIIUMH XapaK'l'epM3OBa1'b
MpoIecChl, MPOUCXOAAIINE HA 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEXralakTHIECKOH cpeJie; ABHKEHHE HeOECHBIX Tell, JBOMIOLHUIO 3BE3/1 K
BceneHHoit;;

IIP66) BrageHHe OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHMS,
UCIIOJIB3YEeMbIMU B (PH3UKE: MPOBOAUTH MPSMBIE i KOCBEHHBIE H3MEPEHHS
(1)”3”‘[601(”)( BCJIMYHH, Bbl6leaﬁ OHTVIMaJ'IbHI:[ﬁ CHOCOﬁ H3MepeHMﬂ u
HCIIONb3YSl M3BECTHBIE METOJBI OLICHKH MOTPELUIHOCTEeH HM3MEepeHHii,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEH (U3HYECKUX BEIHYMH C|
HCIOTb30BAHMEM IIPSAMBIX M3MEPEHHMH, OOBACHATH MOIY4YECHHEIE
pe3yIbTaThl, HCIOIb3ys (BU3HYCCKHE TEOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI;, COONIOAATH NpaBuiaa 0€30MACHOrO Tpyda INpH
MPOBEJICHUM HCCIICIOBAaHUI B paMKaxX y4eOHOro SKCIIepMMEHTa U yueOHO-
MCCIIeJOBATEIbCKOIM JeATENBHOCTH C HMCHONb30BaHUEM LH(POBBIX|
H3MEPHUTENbHBIX YCTPOHCTB M J1abopaTopHOro 006OpYyAOBaHUS;
c(OpMUPOBAHHOCTb TPEACTABICHUH O METOJAX MOJYYESHHs Hay4YHBIX|
ACTPOHOMHYECKUX 3HAHHH;;

I1P62) chopMHPOBAHHOCTh YMEHHI PAacIO3HABATh (PU3HUIECKHUE ABICHHUS
(npouecchl) U OOBSACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSAMOJHHEHHOe IBMKEHHE,
cBOOOIHOC MajCHHE TeN, JBIKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3auMoJeiicTBHE Tel, KonebaTenbHOe NABHKEHHE, PE30HAHC, BOIHOBOE|
nBiokeHne; quddysus, GpOyHOBCKOE ABHKCHHE, CTPOCHHE JKUAKOCTEH U
TBEp/IBIX Tel, N3MEHEHHEe 00heMa Tell IPU HarpeBaHNH (OXJIaKICHHH),
TermIoBoe paBHOBECHE, HCIApeHHE, KOHICHCAIHS, IIaBICHHUE,
KPHUCTAJIIM3alHs, KUIEHNe, BJIAaXHOCThH BO3JyXa, CBA3b CpeIHeii
KHHETHYECKOil SHEPrUH TEIIOBOTO ABHIKCHUS MOJCKYJ ¢ abCONIOTHOI
TeMIIepaTypoii, MOBBINIEHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBA3b MEXIY IapaMETPaMH COCTOSHMS ras3a B|
M30TIPOLIECCAX; MNEKTPH3ALMS Tell, B3aUMOJIEHCTBIE 3aps/I0B, HarPEeBaHHE|
MPOBOJHMKA C TOKOM, B3aMMOJCHCTBUE MAarHUTOB, 3JICKTPOMArHUTHAs
WHIYKIMsA, AefiCTBHE MAarHUTHOTO IIOJISi HAa HPOBOJHUK C TOKOM H
BMKYIMIMHCA 3apsii, 3JMEKTPOMarHUTHbIE KoJeGaHUS M BOJHBI,
NPSAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, NPENOMIICHHE,
nHTepdepeHIHs, TMPPAKIMA U HONSIPU3ALNS CBETa, AUCIEPCHS CBETa;
(boTodnexrpuyeckuii ddpdexT, cBeTOBOE aBIEHHE, BO3BHHKHOBEHHE|
IMHE9aTOro CrIeKTpa aToMa BOAOPOAA, ECTECTBEHHAs M HCKYCCTBEHHAs
Pa/IMOAKTUBHOCT;;

I1P61) chopMupoBaHHOCTH MpPEACTABICHHI O POIH U MecTe GH3UKH H
ACTPOHOMHUM B COBPEMEHHOH Hay4yHO# KkapTuHe MHUpa, O
crcTeMoo0Opasylomei ponn GU3NKKM B Pa3BUTHH €CTECTBEHHBIX HayK,
TCXHUKH H COBpeMeHHle TeXH()J'IOl"Hﬁ, 0 BKJIaje pOCCMﬁCKV{X u
3apyOeKHBIX Y4YeHBIX-(QU3MKOB B pa3sBUTHE HAyKH; IMOHUMaHHE
(bU3HYECKOil CYIIHOCTH HAaOJIF0aeMBbIX SIBIICHHIT MUKPOMHpA, MAKPOMHUPA!
U MeraMupa; MOHHMaHHE POJIM ACTPOHOMHH B NPAKTHYECKOH
IeATEILHOCTH Y€JI0OBEKA H JIaJIbHEHIIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu ¢usuku B GOpMHUPOBAHUH KPYyro3opa U (hyHKIHOHAIBHOI
rpPaMOTHOCTH YeJI0BEKa ISl PEIICHUS IPAKTHYECKUX 3a/1a4;;

[1P64) BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSAMH, YBEPEHHOE
HCIIO/Ib30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH! IPH aHaIu3e (pPU3NYCCKHX|
SIBJICHUI1 M IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBHIBATH TI'DAHMIEI NPUMCHCHHS H3YUYCHHBIX|
(u3HUecknx Mojeleil: MaTepuanbHas TOYKa, WHEpIMalbHAs CHCTEMa|
OTCueTa, HCaJIbHBIH Ia3; MOJCIH CTPOCHHS I'a30B, KUIKOCTEH U TBEP/bIX|
TeJ, TOYEYHBIl 3/MeKTPUYECKHUl 3apsa, sjepHas MOAeNb aToma,
HyK/IOHHAsI MOJIEJIb ATOMHOTO SLIPa IIPH PeIlcHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsIMH PaboTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs pEIIaTh PACYETHBIC 334U C SBHO
3a1aHHOH (PU3MUYECKOH MOJENbI0, HCIONb3ys (HU3MYECKHE 3aKOHEI U
[PUHIHIIB, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (PU3HUCCKYIO
MOJIellb, BRIICNAT (GH3HYECKHe BETHIUHBI H GOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OICHHBATH PEAaTbHOCTH
0Ty 4EHHOTO 3HAUYSHMs (PU3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3a7aud, BHICTpaMBas JIOTHYECKH HEHNPOTHBOPCYHMBYIO IICNOYKY!|
paccy K/JIeHHil ¢ OIOpoii Ha M3ydYEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH 1
(hu3HUECKre ABNCHUS;;

I1P69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(usmdeckoil HHGOPMALMH, MOTyYaeMOii U3 pa3HBIX HCTOYHUKOB, YMEHHUH
HCIIONB30BATh NU(POBBIE TEXHONOTHH IS IIOMCKA, CTPYKTYPHPOBAHHS,
WHTEPIPETAMN M TPEICTABICHHA y4eOHOW M Hay4HO-TOMYJISpHOMH
MH(OPMAINK; Pa3sBUTHE YMEHHI KPUTHYECKOTO aHANHM3a MOJTydaeMoii
nHbOpMaLmy;
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O K 04. DbpexTuBHO
B3aMMOJICHCTBOBATh M paboTaTh B
KOJUIEKTHBE M KOMAHJIe

OBaJicHIe YHHBEPCAIBHBIMH PETYJISTHBHBIMH JACHCTBUSMU: B) SMOLMOHAIBHBIH
MHTEIIEKT, MPEANOoNaraomuil chOpMUPOBAHHOCTb: CaMOpPETYIHPOBAHMUS,
BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IIPHHEMATh OTBETCTBEHHOCTh 33 CBOE|
[OBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLHOHAIBHBIM H3MCHCHUSM H
MPOSIBISTE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALUH,
BKIIOYAOIICH CTpeM/ICHHE K JOCTIIKCHHIO LEIH M YCIeXy, ONTHMH3M,
MHHIMATHBHOCTh, yMEHHE el CTBOBATH, HCXOJIS H3 CBOMX BO3MOMKHOCTEIH;;
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMH II03HABATCIBHBIMH NCHCTBUSMH B)
paboTa ¢ mMHQopManueil: BIaJeTh HABBIKAMH MOJYYeHUs MHQOpPMALUK U3
HNCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTCIBHO OCYIICCTBIATH IIOMCK, aHAJN3,
CHCTEMATH3ALMIO ¥ HHTEPIIPETANNIO0 HHYOPMALUH PAa3IMIHEIX BHIOB H GopM
[IPeICTaBICHHS;;

OBnajeHne YHUBEPCANbHBIMH pETYIATHBHBIMH JeHCTBHAMH: a)
CaMOOpPraHM3alMs: CaMOCTOSTEIBHO OCYIIECTBIATh II03HABATEIBHYIO
JIEATECJIBHOCTD, BBISABIIATH IIpO6JIeMH, CTaBUTb H q)OpMleVIpOBa'I‘b COGCTBCHHble
3agadn B 00pa30BAaTENbHON [ESATENBHOCTH U JKH3HEHHBIX CHTYallHsX;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH peLLleHVlﬂ llpO6JleMbl C yqe'l‘OM HUMEHOLIUXCA
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H MPEAMOYTEHUIH; JeIaTh OCO3HAHHBII
Bbl60p, aprymeHTuposaTb €ro, 6paT|: OTBETCTBEHHOCTH 3a pel.l.leHHe; OLICHUBATh
MPHOOPETCHHBII OIIBIT;;

OBﬂaﬂeHMe yHMBepCaJ'II:HI:IMH KOMMyHHKaTVIBHbIMVI ﬂeﬁCTBMZMM: 6) COBMECTHas
eSTeIbHOCTE: MOHMMATh M HCIONB30BATh IPEHMYINECTBA KOMAaHAHOM I
MHINBHIYaJbHONH Pa®oTHI; BHIOMPATh TEMAaTHKY M METOJBI COBMECTHBIX
neiicTBUil ¢ ydeToM 0OMmHUX MHTEPECOB M BO3MOXXHOCTEH KaxKJOTo uieHa
KOJUICKTHBA;;

OBnajeHne yHHBEPCAIbHBIME yIeOHBIMH [O3HABATEIbHBIMI [ICHCTBHAME a)
6a30BbIe JIOHYECKHE JACHCTBUA: CaMOCTOATENbHO (OpPMYIHPOBATH H
AKTyalH3MpOBaTh IPOOIEMy, PACCMAaTPUBATH €€ BCECTOPOHHE, YCTaHABIIHBATD|
CYIICCTBCHHbII NPU3HAK MM OCHOBAHHS I CPAaBHCHHMS, KIACCHOUKALMH H
0000LIeHHS; ONPEENSTh e  JesTeIbHOCTH, 3a1aBaTh MapaMeTpbl H KPUTEPHH
UX JOCTHIXKCHHS; BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOpPEYHUS B
[paccMaTpHBAaEMBIX SIBIICHASIX; BHOCHTH KOPPEKTHBEI B IEATENBHOCTD, OLICHHBATH
COOTBETCTBHE pPE3YJNbTATOB IEJAM, OIEHMBATh PHUCKM TOCIEACTBHH
IeATeIbHOCTH; Pa3BUBATh KPEATHBHOE MBILUICHHE [PU PELICHUH JKU3HEHHBIX
rpodiem;;

OBaJicHIe YHHBEPCAIBHBIMH PETYIISTHBHBIMH JSHCTBHSAMHU: T) IPHHSATHE ce0s 1
pyrHX Tozeit: pUHUMATH ce0sl, MOHUMAs! CBOM HEAOCTATKH M JOCTOHHCTBA;;
OBJ1ajicHHe YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMH JCHCTBUSAMHU: a) OOLICHHUE:
OCYLIECTBISATh KOMMYHHKAlHH BO BCEX cdepax >XH3HH; PACIO3HABATD)
HeBepOaIbHbIE CpeJCTBA OOIICHNS, TTIOHMMATh 3HAYCHHE COIUABHEIX 3HAKOB,
pacro3HaBaTh MPEAMNOCHUTKH KOH(IMKTHBIX CHTYAIHil H CMATYaTh KOH(IHKTHI;
BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOINCHUS M B3aUMOJICHCTBHS;;

OBJ1afieHHe YHHBEPCAIbHBIME PETYJSITUBHBIMH ICHCTBHSAMHU: 6) CAMOKOHTPOIIB:
laBaTh OLICHKY HOBBIM CHTYaLHUSM, BHOCHTb KOPPEKTHBBI B JIEATEILHOCTb,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LIEIIAM;;

OBJIaJicHHEe YHUBEPCAJIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU JCHCTBUSIMH 0)
06a30BbIC HCCICJOBATCAbCKHC ACHCTBUS: BIaJCTh HABBIKAMH Y4cOHO-
MCCIIe/IOBATENbCKOH M NMPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
poGIIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY MOHCKY METOJOB|
pelIeHNs NPaKTHYECKHX 3a/1a4, IIPHMEHEHHIO PAa3IMYHBIX METO/I0B ITO3HAHHS;
OBIAaJCHNEC BHAAMH IESTEIBHOCTH IO MOJIYYCHHIO HOBOTO 3HAHHS, €T0
MHTEPIIPETALNH, IPEOOPA3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyalMsIX, B TOM YHCJIC IPH CO3JAHHU y4eOHBIX U COLMANBHBIX IPOCKTOB;
(hopMHpOBaHHE HAYYHOIO THIIA MBILUICHHUS, BIIaICHHE HAYYHON TEPMHHOIIOTHEH,
KJIIOUCBBIMU MOHSTHSMI H METOJaMH; CTABHTh U (OPMYIHPOBATH COOCTBEHHBIC|
3a/1a41 B 06pa3OBaTeﬂbH0l7l JEATCJIBHOCTH U )KHU3HCHHBIX CVlTyaLH/IZX; BbIABJIATD)
NPUYNHHO-CIECTBEHHbIE CBA3M M aKTyalH3HPOBATh 3anady, BHIIBHUIATh,
FHﬂOTe'}y ce pellleHVlﬂ, HaxXo0/JUuTh apl"yMeHTbl JUIsl 10Ka3aTeibCTBa CBOMUX
yTBepkIeHNi, 3a1aBaTh HapaMeTPbl H KPHTEPUH PELICHHS; aHAIH3HPOBATH
I'IOJ'Iy‘IeHHI:Ie B X0J/1€ pellleHHﬂ 3ajJlavyu pe3yJ1I:TaTI:I, KpMTVl‘ICCKM OIICHUBATH UX
10CTOBEpHOCTB, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX; pa3padarTbiBaTh
[UIaH PELICHHs NMPOOJIEMBI C y4E€TOM aHAIN3a MMCIOUHXCS MaTePHAIbHbIX H
HeMaTepUAIbHBIX PECYPCOB; OCYIIECTBIIATH LieICHANPABICHHbI IOUCK IePeHoCa|
CpE/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/Ty; YMETh EPCHOCHTD
3HAHHS B MO3HABATENIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HEIESATEILHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IACTeH;

I1P68) chopMHUPOBAaHHOCTH YMEHHS PUMEHSATH MOyYCHHbBIC 3HAHUS JUIs
0OBSICHEHHS YCIIOBHI MPOTEKaHUs (PU3HYECKUX SIBIICHUH B IPUPOJE U JUIS
MPUHATHS NPAKTHYECKUX PEUICHHH B IOBCEIHEBHON KU3HM JUIs
oOecneueHnst 6e30IaCHOCTH P 0OPAIICHHH ¢ OBITOBBIMH IPHOOPAMH H
TeXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHMS 3JI0POBBSI M COOIIONECHHS
HOPM 3KOJIOTHYECKOTO IOBEACHUS B OKPYKAIOIIEH cpejie; MOHUMaHHE|
HE0OXO0MHMMOCTH NIPHMEHEHHs JOCTHKEHUH (DU3MKH M TEXHONOTHH JUIs
PaLOHAIBHOTO TIPHPOIOIOIB30BAHHA;;

[1P63) BiIaneHNe OCHOBOIOJIATAIOMIMMHI (U3NYECKHMMH MOHATHAMH H
BEIIMYMHAMY, XapAKTEPH3YIOMUMH (PU3HIECKHE TIPOIECCH (CBA3aHHBIMH
C MEXaHHYECKHM J[BIKCHHEM, B3aHMOJICHCTBHEM Tell, MEXaHHUECKUMH
KOJIeOaHMAMHU U BOJHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEIIECTBa,
TEITOBBIMH MPOLECCAMH; JJIEKTPHYECKHM H MAarHUTHBIM HOJSAMH,
9JIEKTPUUECKMM TOKOM, 3JIEKTPOMArHUTHBIMH KOJCOAaHHAMH M BOITHAMH;
ONTUYCCKUMH SIBJICHUAMU, KBAHTOBBIMH SIBJICHUSIMH, C'l'p()eHl/leM aroma 1
ATOMHOTO f7Ipa, PaJHOAKTHBHOCTBIO); BIaEHNE OCHOBOIIOIATAIOIIHMH
aCTpOHOMVILIeCKMMM MOHATUAMH, IMO3BOJIAIOIIUMH XapaK'l'epM3OBa1'b
MpoIecChl, MPOUCXOAAIINE HA 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEXralakTHIECKOH cpeJie; ABHKEHHE HeOECHBIX Tell, JBOMIOLHUIO 3BE3/1 K
BceneHHoit;;

IIP66) BrageHHe OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHMS,
UCIIOJIB3YEeMbIMU B (PH3UKE: MPOBOAUTH MPSMBIE i KOCBEHHBIE H3MEPEHHS
(1)”3”‘[601(”)( BCJIMYHH, Bbl6leaﬁ OHTVIMaJ'IbHI:[ﬁ CHOCOﬁ H3MepeHMﬂ u
HCIIONb3YSl M3BECTHBIE METOJBI OLICHKH MOTPELUIHOCTEeH HM3MEepeHHii,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEH (U3HYECKUX BEIHYMH C|
HCIOTb30BAHMEM IIPSAMBIX M3MEPEHHMH, OOBACHATH MOIY4YECHHEIE
pe3yIbTaThl, HCIOIb3ys (BU3HYCCKHE TEOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI;, COONIOAATH NpaBuiaa 0€30MACHOrO Tpyda INpH
MPOBEJICHUM HCCIICIOBAaHUI B paMKaxX y4eOHOro SKCIIepMMEHTa U yueOHO-
MCCIIeJOBATEIbCKOIM JeATENBHOCTH C HMCHONb30BaHUEM LH(POBBIX|
H3MEPHUTENbHBIX YCTPOHCTB M J1abopaTopHOro 006OpYyAOBaHUS;
c(OpMUPOBAHHOCTb TPEACTABICHUH O METOJAX MOJYYESHHs Hay4YHBIX|
ACTPOHOMHYECKUX 3HAHHH;;

I1P62) chopMHPOBAHHOCTh YMEHHI PAacIO3HABATh (PU3HUIECKHUE ABICHHUS
(npouecchl) U OOBSACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSAMOJHHEHHOe IBMKEHHE,
cBOOOIHOC MajCHHE TeN, JBIKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3auMoJeiicTBHE Tel, KonebaTenbHOe NABHKEHHE, PE30HAHC, BOIHOBOE|
nBiokeHne; quddysus, GpOyHOBCKOE ABHKCHHE, CTPOCHHE JKUAKOCTEH U
TBEp/IBIX Tel, N3MEHEHHEe 00heMa Tell IPU HarpeBaHNH (OXJIaKICHHH),
TermIoBoe paBHOBECHE, HCIApeHHE, KOHICHCAIHS, IIaBICHHUE,
KPHUCTAJIIM3alHs, KUIEHNe, BJIAaXHOCThH BO3JyXa, CBA3b CpeIHeii
KHHETHYECKOil SHEPrUH TEIIOBOTO ABHIKCHUS MOJCKYJ ¢ abCONIOTHOI
TeMIIepaTypoii, MOBBINIEHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBA3b MEXIY IapaMETPaMH COCTOSHMS ras3a B|
M30TIPOLIECCAX; MNEKTPH3ALMS Tell, B3aUMOJIEHCTBIE 3aps/I0B, HarPEeBaHHE|
MPOBOJHMKA C TOKOM, B3aMMOJCHCTBUE MAarHUTOB, 3JICKTPOMArHUTHAs
WHIYKIMsA, AefiCTBHE MAarHUTHOTO IIOJISi HAa HPOBOJHUK C TOKOM H
BMKYIMIMHCA 3apsii, 3JMEKTPOMarHUTHbIE KoJeGaHUS M BOJHBI,
NPSAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, NPENOMIICHHE,
nHTepdepeHIHs, TMPPAKIMA U HONSIPU3ALNS CBETa, AUCIEPCHS CBETa;
(boTodnexrpuyeckuii ddpdexT, cBeTOBOE aBIEHHE, BO3BHHKHOBEHHE|
IMHE9aTOro CrIeKTpa aToMa BOAOPOAA, ECTECTBEHHAs M HCKYCCTBEHHAs
Pa/IMOAKTUBHOCT;;

I1P61) chopMupoBaHHOCTH MpPEACTABICHHI O POIH U MecTe GH3UKH H
ACTPOHOMHUM B COBPEMEHHOH Hay4yHO# KkapTuHe MHUpa, O
crcTeMoo0Opasylomei ponn GU3NKKM B Pa3BUTHH €CTECTBEHHBIX HayK,
TCXHUKH H COBpeMeHHle TeXH()J'IOl"Hﬁ, 0 BKJIaje pOCCMﬁCKV{X u
3apyOeKHBIX Y4YeHBIX-(QU3MKOB B pa3sBUTHE HAyKH; IMOHUMaHHE
(bU3HYECKOil CYIIHOCTH HAaOJIF0aeMBbIX SIBIICHHIT MUKPOMHpA, MAKPOMHUPA!
U MeraMupa; MOHHMaHHE POJIM ACTPOHOMHH B NPAKTHYECKOH
IeATEILHOCTH Y€JI0OBEKA H JIaJIbHEHIIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu ¢usuku B GOpMHUPOBAHUH KPYyro3opa U (hyHKIHOHAIBHOI
rpPaMOTHOCTH YeJI0BEKa ISl PEIICHUS IPAKTHYECKUX 3a/1a4;;

[1P64) BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSAMH, YBEPEHHOE
HCIIO/Ib30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH! IPH aHaIu3e (pPU3NYCCKHX|
SIBJICHUI1 M IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBHIBATH TI'DAHMIEI NPUMCHCHHS H3YUYCHHBIX|
(u3HUecknx Mojeleil: MaTepuanbHas TOYKa, WHEpIMalbHAs CHCTEMa|
OTCueTa, HCaJIbHBIH Ia3; MOJCIH CTPOCHHS I'a30B, KUIKOCTEH U TBEP/bIX|
TeJ, TOYEYHBIl 3/MeKTPUYECKHUl 3apsa, sjepHas MOAeNb aToma,
HyK/IOHHAsI MOJIEJIb ATOMHOTO SLIPa IIPH PeIlcHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsIMH PaboTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs pEIIaTh PACYETHBIC 334U C SBHO
3a1aHHOH (PU3MUYECKOH MOJENbI0, HCIONb3ys (HU3MYECKHE 3aKOHEI U
[PUHIHIIB, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (PU3HUCCKYIO
MOJIellb, BRIICNAT (GH3HYECKHe BETHIUHBI H GOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OICHHBATH PEAaTbHOCTH
0Ty 4EHHOTO 3HAUYSHMs (PU3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3a7aud, BHICTpaMBas JIOTHYECKH HEHNPOTHBOPCYHMBYIO IICNOYKY!|
paccy K/JIeHHil ¢ OIOpoii Ha M3ydYEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH 1
(hu3HUECKre ABNCHUS;;

I1P69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(usmdeckoil HHGOPMALMH, MOTyYaeMOii U3 pa3HBIX HCTOYHUKOB, YMEHHUH
HCIIONB30BATh NU(POBBIE TEXHONOTHH IS IIOMCKA, CTPYKTYPHPOBAHHS,
WHTEPIPETAMN M TPEICTABICHHA y4eOHOW M Hay4HO-TOMYJISpHOMH
MH(OPMAINK; Pa3sBUTHE YMEHHI KPUTHYECKOTO aHANHM3a MOJTydaeMoii
nHbOpMaLmy;
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OK 07. CozeiicTBOBaTH COXpaHEHUIO
OKpyXarwuei cpensl,
pecypcocOepeKeHnIo, MPHUMEHSTh
3HaHHS 00 M3MEHEHHMH KIHMATa,
1D M H I{ M ITBI GepekIUBOTO
NpOMU3BOACTBA, sdpdexTuBHO
neificTBOBAaTHL B UpE3BBIYAWHBIX
CHTYaLHAX

OBaJicHIe YHHBEPCAIBHBIMH PETYJISTHBHBIMH JACHCTBUSMU: B) SMOLMOHAIBHBIH
MHTEIIEKT, MPEANOoNaraomuil chOpMUPOBAHHOCTb: CaMOpPETYIHPOBAHMUS,
BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IIPHHEMATh OTBETCTBEHHOCTh 33 CBOE|
[OBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLHOHAIBHBIM H3MCHCHUSM H
MPOSIBISTE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALUH,
BKIIOYAOIICH CTpeM/ICHHE K JOCTIIKCHHIO LEIH M YCIeXy, ONTHMH3M,
MHHIMATHBHOCTh, yMEHHE el CTBOBATH, HCXOJIS H3 CBOMX BO3MOMKHOCTEIH;;
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMH II03HABATCIBHBIMH NCHCTBUSMH B)
paboTa ¢ mMHQopManueil: BIaJeTh HABBIKAMH MOJYYeHUs MHQOpPMALUK U3
HNCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTCIBHO OCYIICCTBIATH IIOMCK, aHAJN3,
CHCTEMATH3ALMIO ¥ HHTEPIIPETANNIO0 HHYOPMALUH PAa3IMIHEIX BHIOB H GopM
[IPeICTaBICHHS;;

OBnajeHne YHUBEPCANbHBIMH pETYIATHBHBIMH JeHCTBHAMH: a)
CaMOOpPraHM3alMs: CaMOCTOSTEIBHO OCYIIECTBIATh II03HABATEIBHYIO
JIEATECJIBHOCTD, BBISABIIATH IIpO6JIeMH, CTaBUTb H q)OpMleVIpOBa'I‘b COGCTBCHHble
3agadn B 00pa30BAaTENbHON [ESATENBHOCTH U JKH3HEHHBIX CHTYallHsX;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH peLLleHVlﬂ llpO6JleMbl C yqe'l‘OM HUMEHOLIUXCA
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H MPEAMOYTEHUIH; JeIaTh OCO3HAHHBII
Bbl60p, aprymeHTuposaTb €ro, 6paT|: OTBETCTBEHHOCTH 3a pel.l.leHHe; OLICHUBATh
MPHOOPETCHHBII OIIBIT;;

OBﬂaﬂeHMe yHMBepCaJ'II:HI:IMH KOMMyHHKaTVIBHbIMVI ﬂeﬁCTBMZMM: 6) COBMECTHas
eSTeIbHOCTE: MOHMMATh M HCIONB30BATh IPEHMYINECTBA KOMAaHAHOM I
MHINBHIYaJbHONH Pa®oTHI; BHIOMPATh TEMAaTHKY M METOJBI COBMECTHBIX
neiicTBUil ¢ ydeToM 0OMmHUX MHTEPECOB M BO3MOXXHOCTEH KaxKJOTo uieHa
KOJUICKTHBA;;

OBnajeHne yHHBEPCAIbHBIME yIeOHBIMH [O3HABATEIbHBIMI [ICHCTBHAME a)
6a30BbIe JIOHYECKHE JACHCTBUA: CaMOCTOATENbHO (OpPMYIHPOBATH H
AKTyalH3MpOBaTh IPOOIEMy, PACCMAaTPUBATH €€ BCECTOPOHHE, YCTaHABIIHBATD|
CYIICCTBCHHbII NPU3HAK MM OCHOBAHHS I CPAaBHCHHMS, KIACCHOUKALMH H
0000LIeHHS; ONPEENSTh e  JesTeIbHOCTH, 3a1aBaTh MapaMeTpbl H KPUTEPHH
UX JOCTHIXKCHHS; BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOpPEYHUS B
[paccMaTpHBAaEMBIX SIBIICHASIX; BHOCHTH KOPPEKTHBEI B IEATENBHOCTD, OLICHHBATH
COOTBETCTBHE pPE3YJNbTATOB IEJAM, OIEHMBATh PHUCKM TOCIEACTBHH
IeATeIbHOCTH; Pa3BUBATh KPEATHBHOE MBILUICHHE [PU PELICHUH JKU3HEHHBIX
rpodiem;;

OBaJicHIe YHHBEPCAIBHBIMH PETYIISTHBHBIMH JSHCTBHSAMHU: T) IPHHSATHE ce0s 1
pyrHX Tozeit: pUHUMATH ce0sl, MOHUMAs! CBOM HEAOCTATKH M JOCTOHHCTBA;;
OBJ1ajicHHe YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMH JCHCTBUSAMHU: a) OOLICHHUE:
OCYLIECTBISATh KOMMYHHKAlHH BO BCEX cdepax >XH3HH; PACIO3HABATD)
HeBepOaIbHbIE CpeJCTBA OOIICHNS, TTIOHMMATh 3HAYCHHE COIUABHEIX 3HAKOB,
pacro3HaBaTh MPEAMNOCHUTKH KOH(IMKTHBIX CHTYAIHil H CMATYaTh KOH(IHKTHI;
BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOINCHUS M B3aUMOJICHCTBHS;;

OBJ1afieHHe YHHBEPCAIbHBIME PETYJSITUBHBIMH ICHCTBHSAMHU: 6) CAMOKOHTPOIIB:
laBaTh OLICHKY HOBBIM CHTYaLHUSM, BHOCHTb KOPPEKTHBBI B JIEATEILHOCTb,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LIEIIAM;;

OBJIaJicHHEe YHUBEPCAJIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU JCHCTBUSIMH 0)
06a30BbIC HCCICJOBATCAbCKHC ACHCTBUS: BIaJCTh HABBIKAMH Y4cOHO-
MCCIIe/IOBATENbCKOH M NMPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
poGIIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY MOHCKY METOJOB|
pelIeHNs NPaKTHYECKHX 3a/1a4, IIPHMEHEHHIO PAa3IMYHBIX METO/I0B ITO3HAHHS;
OBIAaJCHNEC BHAAMH IESTEIBHOCTH IO MOJIYYCHHIO HOBOTO 3HAHHS, €T0
MHTEPIIPETALNH, IPEOOPA3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyalMsIX, B TOM YHCJIC IPH CO3JAHHU y4eOHBIX U COLMANBHBIX IPOCKTOB;
(hopMHpOBaHHE HAYYHOIO THIIA MBILUICHHUS, BIIaICHHE HAYYHON TEPMHHOIIOTHEH,
KJIIOUCBBIMU MOHSTHSMI H METOJaMH; CTABHTh U (OPMYIHPOBATH COOCTBEHHBIC|
3a/1a41 B 06pa3OBaTeﬂbH0l7l JEATCJIBHOCTH U )KHU3HCHHBIX CVlTyaLH/IZX; BbIABJIATD)
NPUYNHHO-CIECTBEHHbIE CBA3M M aKTyalH3HPOBATh 3anady, BHIIBHUIATh,
FHﬂOTe'}y ce pellleHVlﬂ, HaxXo0/JUuTh apl"yMeHTbl JUIsl 10Ka3aTeibCTBa CBOMUX
yTBepkIeHNi, 3a1aBaTh HapaMeTPbl H KPHTEPUH PELICHHS; aHAIH3HPOBATH
I'IOJ'Iy‘IeHHI:Ie B X0J/1€ pellleHHﬂ 3ajJlavyu pe3yJ1I:TaTI:I, KpMTVl‘ICCKM OIICHUBATH UX
10CTOBEpHOCTB, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX; pa3padarTbiBaTh
[UIaH PELICHHs NMPOOJIEMBI C y4E€TOM aHAIN3a MMCIOUHXCS MaTePHAIbHbIX H
HeMaTepUAIbHBIX PECYPCOB; OCYIIECTBIIATH LieICHANPABICHHbI IOUCK IePeHoCa|
CpE/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/Ty; YMETh EPCHOCHTD
3HAHHS B MO3HABATENIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HEIESATEILHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IACTeH;

I1P68) chopMHUPOBAaHHOCTH YMEHHS PUMEHSATH MOyYCHHbBIC 3HAHUS JUIs
0OBSICHEHHS YCIIOBHI MPOTEKaHUs (PU3HYECKUX SIBIICHUH B IPUPOJE U JUIS
MPUHATHS NPAKTHYECKUX PEUICHHH B IOBCEIHEBHON KU3HM JUIs
oOecneueHnst 6e30IaCHOCTH P 0OPAIICHHH ¢ OBITOBBIMH IPHOOPAMH H
TeXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHMS 3JI0POBBSI M COOIIONECHHS
HOPM 3KOJIOTHYECKOTO IOBEACHUS B OKPYKAIOIIEH cpejie; MOHUMaHHE|
HE0OXO0MHMMOCTH NIPHMEHEHHs JOCTHKEHUH (DU3MKH M TEXHONOTHH JUIs
PaLOHAIBHOTO TIPHPOIOIOIB30BAHHA;;

[1P63) BiIaneHNe OCHOBOIOJIATAIOMIMMHI (U3NYECKHMMH MOHATHAMH H
BEIIMYMHAMY, XapAKTEPH3YIOMUMH (PU3HIECKHE TIPOIECCH (CBA3aHHBIMH
C MEXaHHYECKHM J[BIKCHHEM, B3aHMOJICHCTBHEM Tell, MEXaHHUECKUMH
KOJIeOaHMAMHU U BOJHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEIIECTBa,
TEITOBBIMH MPOLECCAMH; JJIEKTPHYECKHM H MAarHUTHBIM HOJSAMH,
9JIEKTPUUECKMM TOKOM, 3JIEKTPOMArHUTHBIMH KOJCOAaHHAMH M BOITHAMH;
ONTUYCCKUMH SIBJICHUAMU, KBAHTOBBIMH SIBJICHUSIMH, C'l'p()eHl/leM aroma 1
ATOMHOTO f7Ipa, PaJHOAKTHBHOCTBIO); BIaEHNE OCHOBOIIOIATAIOIIHMH
aCTpOHOMVILIeCKMMM MOHATUAMH, IMO3BOJIAIOIIUMH XapaK'l'epM3OBa1'b
MpoIecChl, MPOUCXOAAIINE HA 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEXralakTHIECKOH cpeJie; ABHKEHHE HeOECHBIX Tell, JBOMIOLHUIO 3BE3/1 K
BceneHHoit;;

IIP66) BrageHHe OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHMS,
UCIIOJIB3YEeMbIMU B (PH3UKE: MPOBOAUTH MPSMBIE i KOCBEHHBIE H3MEPEHHS
(1)”3”‘[601(”)( BCJIMYHH, Bbl6leaﬁ OHTVIMaJ'IbHI:[ﬁ CHOCOﬁ H3MepeHMﬂ u
HCIIONb3YSl M3BECTHBIE METOJBI OLICHKH MOTPELUIHOCTEeH HM3MEepeHHii,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEH (U3HYECKUX BEIHYMH C|
HCIOTb30BAHMEM IIPSAMBIX M3MEPEHHMH, OOBACHATH MOIY4YECHHEIE
pe3yIbTaThl, HCIOIb3ys (BU3HYCCKHE TEOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI;, COONIOAATH NpaBuiaa 0€30MACHOrO Tpyda INpH
MPOBEJICHUM HCCIICIOBAaHUI B paMKaxX y4eOHOro SKCIIepMMEHTa U yueOHO-
MCCIIeJOBATEIbCKOIM JeATENBHOCTH C HMCHONb30BaHUEM LH(POBBIX|
H3MEPHUTENbHBIX YCTPOHCTB M J1abopaTopHOro 006OpYyAOBaHUS;
c(OpMUPOBAHHOCTb TPEACTABICHUH O METOJAX MOJYYESHHs Hay4YHBIX|
ACTPOHOMHYECKUX 3HAHHH;;

I1P62) chopMHPOBAHHOCTh YMEHHI PAacIO3HABATh (PU3HUIECKHUE ABICHHUS
(npouecchl) U OOBSACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSAMOJHHEHHOe IBMKEHHE,
cBOOOIHOC MajCHHE TeN, JBIKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3auMoJeiicTBHE Tel, KonebaTenbHOe NABHKEHHE, PE30HAHC, BOIHOBOE|
nBiokeHne; quddysus, GpOyHOBCKOE ABHKCHHE, CTPOCHHE JKUAKOCTEH U
TBEp/IBIX Tel, N3MEHEHHEe 00heMa Tell IPU HarpeBaHNH (OXJIaKICHHH),
TermIoBoe paBHOBECHE, HCIApeHHE, KOHICHCAIHS, IIaBICHHUE,
KPHUCTAJIIM3alHs, KUIEHNe, BJIAaXHOCThH BO3JyXa, CBA3b CpeIHeii
KHHETHYECKOil SHEPrUH TEIIOBOTO ABHIKCHUS MOJCKYJ ¢ abCONIOTHOI
TeMIIepaTypoii, MOBBINIEHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBA3b MEXIY IapaMETPaMH COCTOSHMS ras3a B|
M30TIPOLIECCAX; MNEKTPH3ALMS Tell, B3aUMOJIEHCTBIE 3aps/I0B, HarPEeBaHHE|
MPOBOJHMKA C TOKOM, B3aMMOJCHCTBUE MAarHUTOB, 3JICKTPOMArHUTHAs
WHIYKIMsA, AefiCTBHE MAarHUTHOTO IIOJISi HAa HPOBOJHUK C TOKOM H
BMKYIMIMHCA 3apsii, 3JMEKTPOMarHUTHbIE KoJeGaHUS M BOJHBI,
NPSAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, NPENOMIICHHE,
nHTepdepeHIHs, TMPPAKIMA U HONSIPU3ALNS CBETa, AUCIEPCHS CBETa;
(boTodnexrpuyeckuii ddpdexT, cBeTOBOE aBIEHHE, BO3BHHKHOBEHHE|
IMHE9aTOro CrIeKTpa aToMa BOAOPOAA, ECTECTBEHHAs M HCKYCCTBEHHAs
Pa/IMOAKTUBHOCT;;

I1P61) chopMupoBaHHOCTH MpPEACTABICHHI O POIH U MecTe GH3UKH H
ACTPOHOMHUM B COBPEMEHHOH Hay4yHO# KkapTuHe MHUpa, O
crcTeMoo0Opasylomei ponn GU3NKKM B Pa3BUTHH €CTECTBEHHBIX HayK,
TCXHUKH H COBpeMeHHle TeXH()J'IOl"Hﬁ, 0 BKJIaje pOCCMﬁCKV{X u
3apyOeKHBIX Y4YeHBIX-(QU3MKOB B pa3sBUTHE HAyKH; IMOHUMaHHE
(bU3HYECKOil CYIIHOCTH HAaOJIF0aeMBbIX SIBIICHHIT MUKPOMHpA, MAKPOMHUPA!
U MeraMupa; MOHHMaHHE POJIM ACTPOHOMHH B NPAKTHYECKOH
IeATEILHOCTH Y€JI0OBEKA H JIaJIbHEHIIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu ¢usuku B GOpMHUPOBAHUH KPYyro3opa U (hyHKIHOHAIBHOI
rpPaMOTHOCTH YeJI0BEKa ISl PEIICHUS IPAKTHYECKUX 3a/1a4;;

[1P64) BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSAMH, YBEPEHHOE
HCIIO/Ib30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH! IPH aHaIu3e (pPU3NYCCKHX|
SIBJICHUI1 M IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBHIBATH TI'DAHMIEI NPUMCHCHHS H3YUYCHHBIX|
(u3HUecknx Mojeleil: MaTepuanbHas TOYKa, WHEpIMalbHAs CHCTEMa|
OTCueTa, HCaJIbHBIH Ia3; MOJCIH CTPOCHHS I'a30B, KUIKOCTEH U TBEP/bIX|
TeJ, TOYEYHBIl 3/MeKTPUYECKHUl 3apsa, sjepHas MOAeNb aToma,
HyK/IOHHAsI MOJIEJIb ATOMHOTO SLIPa IIPH PeIlcHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsIMH PaboTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs pEIIaTh PACYETHBIC 334U C SBHO
3a1aHHOH (PU3MUYECKOH MOJENbI0, HCIONb3ys (HU3MYECKHE 3aKOHEI U
[PUHIHIIB, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (PU3HUCCKYIO
MOJIellb, BRIICNAT (GH3HYECKHe BETHIUHBI H GOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OICHHBATH PEAaTbHOCTH
0Ty 4EHHOTO 3HAUYSHMs (PU3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3a7aud, BHICTpaMBas JIOTHYECKH HEHNPOTHBOPCYHMBYIO IICNOYKY!|
paccy K/JIeHHil ¢ OIOpoii Ha M3ydYEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH 1
(hu3HUECKre ABNCHUS;;

I1P69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(usmdeckoil HHGOPMALMH, MOTyYaeMOii U3 pa3HBIX HCTOYHUKOB, YMEHHUH
HCIIONB30BATh NU(POBBIE TEXHONOTHH IS IIOMCKA, CTPYKTYPHPOBAHHS,
WHTEPIPETAMN M TPEICTABICHHA y4eOHOW M Hay4HO-TOMYJISpHOMH
MH(OPMAINK; Pa3sBUTHE YMEHHI KPUTHYECKOTO aHANHM3a MOJTydaeMoii
nHbOpMaLmy;
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OK 02. Mcrnionb30BaTh COBpEeMEHHBIE
CpejcTBa MOMCKAa, aHauuM3a M
HHTEpIpeTauny HHGOpPMaUMH, M
HMHOOPMAIMOHHbIE TEXHONOTHH JUIs
BRHINOJNHEHHS 3agay
npodecCHOHANBHOI IeATEbHOCTH

OBaJicHIe YHHBEPCAIBHBIMH PETYJISTHBHBIMH JACHCTBUSMU: B) SMOLMOHAIBHBIH
MHTEIIEKT, MPEANOoNaraomuil chOpMUPOBAHHOCTb: CaMOpPETYIHPOBAHMUS,
BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IIPHHEMATh OTBETCTBEHHOCTh 33 CBOE|
[OBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLHOHAIBHBIM H3MCHCHUSM H
MPOSIBISTE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALUH,
BKIIOYAOIICH CTpeM/ICHHE K JOCTIIKCHHIO LEIH M YCIeXy, ONTHMH3M,
MHHIMATHBHOCTh, yMEHHE el CTBOBATH, HCXOJIS H3 CBOMX BO3MOMKHOCTEIH;;
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMH II03HABATCIBHBIMH NCHCTBUSMH B)
paboTa ¢ mMHQopManueil: BIaJeTh HABBIKAMH MOJYYeHUs MHQOpPMALUK U3
HNCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTCIBHO OCYIICCTBIATH IIOMCK, aHAJN3,
CHCTEMATH3ALMIO ¥ HHTEPIIPETANNIO0 HHYOPMALUH PAa3IMIHEIX BHIOB H GopM
[IPeICTaBICHHS;;

OBnajeHne YHUBEPCANbHBIMH pETYIATHBHBIMH JeHCTBHAMH: a)
CaMOOpPraHM3alMs: CaMOCTOSTEIBHO OCYIIECTBIATh II03HABATEIBHYIO
JIEATECJIBHOCTD, BBISABIIATH IIpO6JIeMH, CTaBUTb H q)OpMleVIpOBa'I‘b COGCTBCHHble
3agadn B 00pa30BAaTENbHON [ESATENBHOCTH U JKH3HEHHBIX CHTYallHsX;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH peLLleHVlﬂ llpO6JleMbl C yqe'l‘OM HUMEHOLIUXCA
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H MPEAMOYTEHUIH; JeIaTh OCO3HAHHBII
Bbl60p, aprymeHTuposaTb €ro, 6paT|: OTBETCTBEHHOCTH 3a pel.l.leHHe; OLICHUBATh
MPHOOPETCHHBII OIIBIT;;

OBﬂaﬂeHMe yHMBepCaJ'II:HI:IMH KOMMyHHKaTVIBHbIMVI ﬂeﬁCTBMZMM: 6) COBMECTHas
eSTeIbHOCTE: MOHMMATh M HCIONB30BATh IPEHMYINECTBA KOMAaHAHOM I
MHINBHIYaJbHONH Pa®oTHI; BHIOMPATh TEMAaTHKY M METOJBI COBMECTHBIX
neiicTBUil ¢ ydeToM 0OMmHUX MHTEPECOB M BO3MOXXHOCTEH KaxKJOTo uieHa
KOJUICKTHBA;;

OBnajeHne yHHBEPCAIbHBIME yIeOHBIMH [O3HABATEIbHBIMI [ICHCTBHAME a)
6a30BbIe JIOHYECKHE JACHCTBUA: CaMOCTOATENbHO (OpPMYIHPOBATH H
AKTyalH3MpOBaTh IPOOIEMy, PACCMAaTPUBATH €€ BCECTOPOHHE, YCTaHABIIHBATD|
CYIICCTBCHHbII NPU3HAK MM OCHOBAHHS I CPAaBHCHHMS, KIACCHOUKALMH H
0000LIeHHS; ONPEENSTh e  JesTeIbHOCTH, 3a1aBaTh MapaMeTpbl H KPUTEPHH
UX JOCTHIXKCHHS; BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOpPEYHUS B
[paccMaTpHBAaEMBIX SIBIICHASIX; BHOCHTH KOPPEKTHBEI B IEATENBHOCTD, OLICHHBATH
COOTBETCTBHE pPE3YJNbTATOB IEJAM, OIEHMBATh PHUCKM TOCIEACTBHH
IeATeIbHOCTH; Pa3BUBATh KPEATHBHOE MBILUICHHE [PU PELICHUH JKU3HEHHBIX
rpodiem;;

OBaJicHIe YHHBEPCAIBHBIMH PETYIISTHBHBIMH JSHCTBHSAMHU: T) IPHHSATHE ce0s 1
pyrHX Tozeit: pUHUMATH ce0sl, MOHUMAs! CBOM HEAOCTATKH M JOCTOHHCTBA;;
OBJ1ajicHHe YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMH JCHCTBUSAMHU: a) OOLICHHUE:
OCYLIECTBISATh KOMMYHHKAlHH BO BCEX cdepax >XH3HH; PACIO3HABATD)
HeBepOaIbHbIE CpeJCTBA OOIICHNS, TTIOHMMATh 3HAYCHHE COIUABHEIX 3HAKOB,
pacro3HaBaTh MPEAMNOCHUTKH KOH(IMKTHBIX CHTYAIHil H CMATYaTh KOH(IHKTHI;
BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOINCHUS M B3aUMOJICHCTBHS;;

OBJ1afieHHe YHHBEPCAIbHBIME PETYJSITUBHBIMH ICHCTBHSAMHU: 6) CAMOKOHTPOIIB:
laBaTh OLICHKY HOBBIM CHTYaLHUSM, BHOCHTb KOPPEKTHBBI B JIEATEILHOCTb,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LIEIIAM;;

OBJIaJicHHEe YHUBEPCAJIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU JCHCTBUSIMH 0)
06a30BbIC HCCICJOBATCAbCKHC ACHCTBUS: BIaJCTh HABBIKAMH Y4cOHO-
MCCIIe/IOBATENbCKOH M NMPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
poGIIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY MOHCKY METOJOB|
pelIeHNs NPaKTHYECKHX 3a/1a4, IIPHMEHEHHIO PAa3IMYHBIX METO/I0B ITO3HAHHS;
OBIAaJCHNEC BHAAMH IESTEIBHOCTH IO MOJIYYCHHIO HOBOTO 3HAHHS, €T0
MHTEPIIPETALNH, IPEOOPA3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyalMsIX, B TOM YHCJIC IPH CO3JAHHU y4eOHBIX U COLMANBHBIX IPOCKTOB;
(hopMHpOBaHHE HAYYHOIO THIIA MBILUICHHUS, BIIaICHHE HAYYHON TEPMHHOIIOTHEH,
KJIIOUCBBIMU MOHSTHSMI H METOJaMH; CTABHTh U (OPMYIHPOBATH COOCTBEHHBIC|
3a/1a41 B 06pa3OBaTeﬂbH0l7l JEATCJIBHOCTH U )KHU3HCHHBIX CVlTyaLH/IZX; BbIABJIATD)
NPUYNHHO-CIECTBEHHbIE CBA3M M aKTyalH3HPOBATh 3anady, BHIIBHUIATh,
FHﬂOTe'}y ce pellleHVlﬂ, HaxXo0/JUuTh apl"yMeHTbl JUIsl 10Ka3aTeibCTBa CBOMUX
yTBepkIeHNi, 3a1aBaTh HapaMeTPbl H KPHTEPUH PELICHHS; aHAIH3HPOBATH
I'IOJ'Iy‘IeHHI:Ie B X0J/1€ pellleHHﬂ 3ajJlavyu pe3yJ1I:TaTI:I, KpMTVl‘ICCKM OIICHUBATH UX
10CTOBEpHOCTB, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX; pa3padarTbiBaTh
[UIaH PELICHHs NMPOOJIEMBI C y4E€TOM aHAIN3a MMCIOUHXCS MaTePHAIbHbIX H
HeMaTepUAIbHBIX PECYPCOB; OCYIIECTBIIATH LieICHANPABICHHbI IOUCK IePeHoCa|
CpE/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/Ty; YMETh EPCHOCHTD
3HAHHS B MO3HABATENIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HEIESATEILHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IACTeH;

I1P68) chopMHUPOBAaHHOCTH YMEHHS PUMEHSATH MOyYCHHbBIC 3HAHUS JUIs
0OBSICHEHHS YCIIOBHI MPOTEKaHUs (PU3HYECKUX SIBIICHUH B IPUPOJE U JUIS
MPUHATHS NPAKTHYECKUX PEUICHHH B IOBCEIHEBHON KU3HM JUIs
oOecneueHnst 6e30IaCHOCTH P 0OPAIICHHH ¢ OBITOBBIMH IPHOOPAMH H
TeXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHMS 3JI0POBBSI M COOIIONECHHS
HOPM 3KOJIOTHYECKOTO IOBEACHUS B OKPYKAIOIIEH cpejie; MOHUMaHHE|
HE0OXO0MHMMOCTH NIPHMEHEHHs JOCTHKEHUH (DU3MKH M TEXHONOTHH JUIs
PaLOHAIBHOTO TIPHPOIOIOIB30BAHHA;;

[1P63) BiIaneHNe OCHOBOIOJIATAIOMIMMHI (U3NYECKHMMH MOHATHAMH H
BEIIMYMHAMY, XapAKTEPH3YIOMUMH (PU3HIECKHE TIPOIECCH (CBA3aHHBIMH
C MEXaHHYECKHM J[BIKCHHEM, B3aHMOJICHCTBHEM Tell, MEXaHHUECKUMH
KOJIeOaHMAMHU U BOJHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEIIECTBa,
TEITOBBIMH MPOLECCAMH; JJIEKTPHYECKHM H MAarHUTHBIM HOJSAMH,
9JIEKTPUUECKMM TOKOM, 3JIEKTPOMArHUTHBIMH KOJCOAaHHAMH M BOITHAMH;
ONTUYCCKUMH SIBJICHUAMU, KBAHTOBBIMH SIBJICHUSIMH, C'l'p()eHl/leM aroma 1
ATOMHOTO f7Ipa, PaJHOAKTHBHOCTBIO); BIaEHNE OCHOBOIIOIATAIOIIHMH
aCTpOHOMVILIeCKMMM MOHATUAMH, IMO3BOJIAIOIIUMH XapaK'l'epM3OBa1'b
MpoIecChl, MPOUCXOAAIINE HA 3BE31aX, B 3BE3JHBIX CHCTEMax, B
MEXralakTHIECKOH cpeJie; ABHKEHHE HeOECHBIX Tell, JBOMIOLHUIO 3BE3/1 K
BceneHHoit;;

IIP66) BrageHHe OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHMS,
UCIIOJIB3YEeMbIMU B (PH3UKE: MPOBOAUTH MPSMBIE i KOCBEHHBIE H3MEPEHHS
(1)”3”‘[601(”)( BCJIMYHH, Bbl6leaﬁ OHTVIMaJ'IbHI:[ﬁ CHOCOﬁ H3MepeHMﬂ u
HCIIONb3YSl M3BECTHBIE METOJBI OLICHKH MOTPELUIHOCTEeH HM3MEepeHHii,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEH (U3HYECKUX BEIHYMH C|
HCIOTb30BAHMEM IIPSAMBIX M3MEPEHHMH, OOBACHATH MOIY4YECHHEIE
pe3yIbTaThl, HCIOIb3ys (BU3HYCCKHE TEOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI;, COONIOAATH NpaBuiaa 0€30MACHOrO Tpyda INpH
MPOBEJICHUM HCCIICIOBAaHUI B paMKaxX y4eOHOro SKCIIepMMEHTa U yueOHO-
MCCIIeJOBATEIbCKOIM JeATENBHOCTH C HMCHONb30BaHUEM LH(POBBIX|
H3MEPHUTENbHBIX YCTPOHCTB M J1abopaTopHOro 006OpYyAOBaHUS;
c(OpMUPOBAHHOCTb TPEACTABICHUH O METOJAX MOJYYESHHs Hay4YHBIX|
ACTPOHOMHYECKUX 3HAHHH;;

I1P62) chopMHPOBAHHOCTh YMEHHI PAacIO3HABATh (PU3HUIECKHUE ABICHHUS
(npouecchl) U OOBSACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSAMOJHHEHHOe IBMKEHHE,
cBOOOIHOC MajCHHE TeN, JBIKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3auMoJeiicTBHE Tel, KonebaTenbHOe NABHKEHHE, PE30HAHC, BOIHOBOE|
nBiokeHne; quddysus, GpOyHOBCKOE ABHKCHHE, CTPOCHHE JKUAKOCTEH U
TBEp/IBIX Tel, N3MEHEHHEe 00heMa Tell IPU HarpeBaHNH (OXJIaKICHHH),
TermIoBoe paBHOBECHE, HCIApeHHE, KOHICHCAIHS, IIaBICHHUE,
KPHUCTAJIIM3alHs, KUIEHNe, BJIAaXHOCThH BO3JyXa, CBA3b CpeIHeii
KHHETHYECKOil SHEPrUH TEIIOBOTO ABHIKCHUS MOJCKYJ ¢ abCONIOTHOI
TeMIIepaTypoii, MOBBINIEHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBA3b MEXIY IapaMETPaMH COCTOSHMS ras3a B|
M30TIPOLIECCAX; MNEKTPH3ALMS Tell, B3aUMOJIEHCTBIE 3aps/I0B, HarPEeBaHHE|
MPOBOJHMKA C TOKOM, B3aMMOJCHCTBUE MAarHUTOB, 3JICKTPOMArHUTHAs
WHIYKIMsA, AefiCTBHE MAarHUTHOTO IIOJISi HAa HPOBOJHUK C TOKOM H
BMKYIMIMHCA 3apsii, 3JMEKTPOMarHUTHbIE KoJeGaHUS M BOJHBI,
NPSAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, NPENOMIICHHE,
nHTepdepeHIHs, TMPPAKIMA U HONSIPU3ALNS CBETa, AUCIEPCHS CBETa;
(boTodnexrpuyeckuii ddpdexT, cBeTOBOE aBIEHHE, BO3BHHKHOBEHHE|
IMHE9aTOro CrIeKTpa aToMa BOAOPOAA, ECTECTBEHHAs M HCKYCCTBEHHAs
Pa/IMOAKTUBHOCT;;

I1P61) chopMupoBaHHOCTH MpPEACTABICHHI O POIH U MecTe GH3UKH H
ACTPOHOMHUM B COBPEMEHHOH Hay4yHO# KkapTuHe MHUpa, O
crcTeMoo0Opasylomei ponn GU3NKKM B Pa3BUTHH €CTECTBEHHBIX HayK,
TCXHUKH H COBpeMeHHle TeXH()J'IOl"Hﬁ, 0 BKJIaje pOCCMﬁCKV{X u
3apyOeKHBIX Y4YeHBIX-(QU3MKOB B pa3sBUTHE HAyKH; IMOHUMaHHE
(bU3HYECKOil CYIIHOCTH HAaOJIF0aeMBbIX SIBIICHHIT MUKPOMHpA, MAKPOMHUPA!
U MeraMupa; MOHHMaHHE POJIM ACTPOHOMHH B NPAKTHYECKOH
IeATEILHOCTH Y€JI0OBEKA H JIaJIbHEHIIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu ¢usuku B GOpMHUPOBAHUH KPYyro3opa U (hyHKIHOHAIBHOI
rpPaMOTHOCTH YeJI0BEKa ISl PEIICHUS IPAKTHYECKUX 3a/1a4;;

[1P64) BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSAMH, YBEPEHHOE
HCIIO/Ib30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH! IPH aHaIu3e (pPU3NYCCKHX|
SIBJICHUI1 M IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBHIBATH TI'DAHMIEI NPUMCHCHHS H3YUYCHHBIX|
(u3HUecknx Mojeleil: MaTepuanbHas TOYKa, WHEpIMalbHAs CHCTEMa|
OTCueTa, HCaJIbHBIH Ia3; MOJCIH CTPOCHHS I'a30B, KUIKOCTEH U TBEP/bIX|
TeJ, TOYEYHBIl 3/MeKTPUYECKHUl 3apsa, sjepHas MOAeNb aToma,
HyK/IOHHAsI MOJIEJIb ATOMHOTO SLIPa IIPH PeIlcHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsIMH PaboTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs pEIIaTh PACYETHBIC 334U C SBHO
3a1aHHOH (PU3MUYECKOH MOJENbI0, HCIONb3ys (HU3MYECKHE 3aKOHEI U
[PUHIHIIB, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (PU3HUCCKYIO
MOJIellb, BRIICNAT (GH3HYECKHe BETHIUHBI H GOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OICHHBATH PEAaTbHOCTH
0Ty 4EHHOTO 3HAUYSHMs (PU3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3a7aud, BHICTpaMBas JIOTHYECKH HEHNPOTHBOPCYHMBYIO IICNOYKY!|
paccy K/JIeHHil ¢ OIOpoii Ha M3ydYEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH 1
(hu3HUECKre ABNCHUS;;

I1P69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(usmdeckoil HHGOPMALMH, MOTyYaeMOii U3 pa3HBIX HCTOYHUKOB, YMEHHUH
HCIIONB30BATh NU(POBBIE TEXHONOTHH IS IIOMCKA, CTPYKTYPHPOBAHHS,
WHTEPIPETAMN M TPEICTABICHHA y4eOHOW M Hay4HO-TOMYJISpHOMH
MH(OPMAINK; Pa3sBUTHE YMEHHI KPUTHYECKOTO aHANHM3a MOJTydaeMoii
nHbOpMaLmy;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

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

Bun yueOHo¥ padoThbI O0BéM B yacax
JIeKIMOHHBIE 3aHATHS 74
[IpakTuueckue 3aHATUSA 78
Yacel Ha KOHTPOJIb 12
Oo6umii 066EM 00pa3oBaTeNbHON MPOrpaMMbl yueOHON TUCIUIUIMHEI, B TOM YKCIe B opme 164
MIPAKTUYECKOI MOATOTOBKH

Dopma(-bI) KOHTPOISE: DK3aMeH
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2.2. TemaTuuyeckuii mj1aH u cojep:kanue yueoHoro npeamera YI1.13 ®dusuka

HaumenoBanue Conep:xanue y4eGHOro Marepuaia u opMbl OpraHuA3aLMN AeATeIbHOCTH 00y4aroIMXcs Oobém B | YpoBens | Koabl komnerenumii,
pa3zesioB H TeM yacax OCBOEHHS ¢hopmupoBanuio
KOTOPBIX
CIIOCOOCTBYET dJIeMEHT
MporpaMMsbl
Tema 1 ConepxaHue yueOHOTO MaTepuana OK 04., OK 07., OK
Baenenne 1 |JIexunonnsie 3anstus Nel dusuka ¥ HO3HAHHE MUPa 02., OK 06., OK 01.
2 [IIpaxTnueckue 3ausatust Nel OcHOBEI KMHEMaTHKHU. Penienye npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2 2
Tema 2 Coneprxanue y4eOHOTO MaTepuaia OK 04., OK 07., OK
Mexanuka 1 |JIexuuonnsie 3ansTusi Ne2 OCHOBBI KHHEMATHKH 2 1 02., OK 06., OK 01.
2 [IIpaxTudeckue 3auaTHs Ne2 OCHOBEI KHHEMAaTHKHU. Pelienue MpakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2 2
3 |[JIexuuonnble 3anaTHst Ne3 OCHOBBI TUHAMHKI 2 1
4 (ITpakTHyeckue 3ansaTus Ne3 JIBmxeHHe 10 OKPY>KHOCTH. PelieHne npakTHKO-OPHEHTHPOBAHHBIX 3a1ad 2 2
5 |JIekuuonnble 3aHaTusa Ned OCHOBBI CTATHKH 2 1
6 [IIpaxTuyeckue 3ausaTust Ne4 OCHOBEI AMHAMUKHY M CTaTUKU. PelieHne npakTHKO-OpHeHTHPOBAHHBIX 3aa4 2 2
7 |JIexumnonnble 3anaTus NeS 3aK0H cOXpaHEHUS B MEXaHHUKE 2 1
8 |IIpakTHyeckne 3anaTus NeS 3aKoHBI COXpaHSHHUS B MeXaHHKe. PeleHne npakTHKO-OpHEeHTHPOBAHHBIX 3a/1a4 4 2
9 |JIexuuonnble 3anaTus Ne6 DreMeHTH THAPOCTATUKY ¥ THAPOIUHAMUKA 2 1
10|IIpakTHyeckne 3anaTus Ne6 Mexannka »KUIKOCTeH U ra30B. Pemenne npaTnko-opueHTHPOBAHHBIX 33134 2 2
Tema 3 Coneprkanue yaeOHOTO MaTepHaia OK 06., OK 02., OK
Monexynsapuas| |Jexunonnnie 3ansrusi N7 OCHOBbI MOJICKY/ISAPHO-KHHETHYECKOI TCOPHH 4 1 01., OK 04., OK 07.
?eﬂ ?VII/:)K IE/lIHaM nka o ITpakTuyeckue 3anaTust Ne7 OcHOB MOJIEKYISIPHO-KHHETUIECKON TEOpUH. Perienne npakTuKo-OpHeHTHPOBAHHBIX 32144 2 2
proa 3 ([TpakTuyeckue 3ansarus Ne§ MKT. ["a30Bble 3ak0H. Pemerne npakTuko-opueHTHPOBAHHBIX 33144 2 2
4 |Jlexunonnsie 3ausTus Ne§ OcHOBEI TepMoanHAMUKH. [1epBEIii 3aKOH TEPMOIUHAMUKI 2 1
5 [IIpakTnueckue 3ausaTusa Ne9 OCHOBBI TEpMOANHAMUKY. PerieHne npaTuKo-OpueHTUPOBAHHBIX 33129 2 2
6 [Jlekumonnbie 3ansaTusa Ne9 Heobparumele mporeccsl. Bropoit 3aKoH TepMOTUHAMUKY. TeIIIOBBIE TBUTATEIH 2 1
7 (IIpakTuyeckue 3ansarus Nel) OcHOBBI TEpMOTUHAMUKH. PelieHne npaTnko-oprueHTHPOBAHHBIX 3a1a4 2 2
8 |Jlexuuonnble 3ansaTus Nel( B3anmHoe npeBpamieHne KUIKOCTEH, ITapa U TBEPIOTO Teia 2 1
9 [[IpakTuueckune 3anaTus Nell ArperaTHele cOCTOSHHUS BemecTBa U (a3oBbie Mepexonbl.PenieHne mMpakTHKO- 2 2

OPUCHTHUPOBAHHLIX 3a1ad
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HaumeHoBaHue
pa3ziesioB U TeEM

Conep:xanue y4eGHOro Marepuasia u opMbl OpraHua3alMu AesiTeIbHOCTH 00y4aroIMXCs

O0bém B
yacax

YpoBenb
OCBOEHUs

Koabl koMneTeHumii,
¢opmupoBanuio
KOTOPBIX
CIOCOOCTBYET JJIeMeHT
IpOrpaMMsbI

Tema 4
DIEeKTPOANHAMHKE

ConepxaHue yaeOHOTO MaTepuaa

Jlexnnonnsie 3ausitust Nell Dnexrpudeckoe mose

IIpakTuyeckne 3ansTus Nel2 Dnexrpuueckoe nosne. Pemenue npakTHKO-OPUEHTHPOBAHHBIX 33134

IpakTudeckue 3ausTust Nel3 Dnexrpuueckoe none. Konpencaropsl. PelieHre npakTHKO-OpHEHTHPOBAHHBIX 32124

Jlekuuonubie 3ansiTus Nel2 3akoHBI TOCTOSIHHOTO TOKA

IIpakTudeckue 3ansaTust Nel4 3akoH NOCTOSHHOTO TOKA. PelleHne NpakTHKO-OpUEHTHPOBAHHBIX 3a1a4

IIpakTnyeckne 3ansiTusa NelS 3akon Oma a7t oaHOM 1enu. Perenne npakTHKO-OpUEHTUPOBAHHBIX 3314

Jlexnuonnbie 3ansTus Nel3 DnekTpruueckuii TOK B pa3iIHYHBIX Cpenax

IpakTudeckue 3ansaTust Nel6 DnekTpudeckuil TOK B pa3lIHYHBIX cpenax. PelieHue npakTHKO-OPHEHTHPOBAHHBIX 3a/1a4

1
2
3
4
5
6
7
8
9

Jlekuuonubie 3ansiTus Nel4 MarautHoe mose

10

IIpakTnyeckne 3ausitusa Nel7 Marautaoe nose. Cuisl JlopeHna u Ammepa. PemeHre npakTHKO-OpUEHTHPOBAHHBIX 33134

11

Jlekunonusie 3ansaTUsA NelS DiekTpoMarHuTHAs HHIYKLIUS

12

IlpakTuyeckue 3anaTus Nel8 DnekrpomarautHas HHIYKOUS. PerieHne NpakTHKO-OpUEHTUPOBAHHBIX 33134

13

Jlekuuonuble 3ansiTusa Nel6 Mexanudeckue KoeOaHus U BOJIHBI

14

IIpakTuyeckue 3ausTus Nel9 Mexannueckue KoneOaHus 1 BOJMHBL. PerieHne NpakTHKO-OpUEHTUPOBAHHBIX 3a1a4

15

Jlekunonusie 3ansaTus Nel7 DinekTpoMarHuTHEIE KoJIeOaHHS M BOJTHBI

16

IlpakTnueckue 3anaTus Ne2() DnekrpomarHuTHble KoneOaHus M BoMHBI. KonebarenpHBIH KOHTp. PemeHnne mpakTuko-

OPUCHTHUPOBAHHLIX 3a1a4

BRI ]RARIN]RININN(NIN RN

=N IN=N=N]—=INN =N =

17

Jlekunonusie 3ansaTus Nel8 [lepeMeHHBII dTIEKTPHYESCKHN TOK

N

—_

18

IlpakTnueckne 3anusatus Ne2l [lepemeHHBIN dmekTpuueckuil Tok. 3akoH OMa Aig menel mepeMeHHOTo ToKa. PemeHune

IPaKTUKO-OPUCHTUPOBAHHBIX 3a/1av

OK 01., OK 04., OK
07., OK 02., OK 06.
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HaunmenoBanue Copnepxanue yueOHOro Mmarepuaia u GopMbl OPraHua3anuu AesITeJbHOCTH 00Y4aA0IINXCS O6bém B | YpoBens | Koabl komnerennwuii,
pa3zesioB H TeM yacax OCBOEHHS (hopmupoBanuio
KOTOPBIX
€noco0CTBYeT 3/1eMeHT
NporpaMMsbI
Tema 5 ConepxaHue yaeOHOTO MaTepuaa OK 01., OK 04., OK
Onrrka 1 |JIexuuonnsie 3anstus Nel9 [puposaa cBera. 3aKOHBI TEOMETPHUECKON ONTHKH 2 07., 0K 02., OK 06.
2 [ITpakTnueckne 3anaTust Ne22 Ilpupona cBera. 3aKOHBI T€OMETPUUECKOH ONTHKHU.PelieHne npakTHKO-OPHEHTHPOBAHHBIX 2
3a71aq
3 |Jlekumonnsie 3ansaTus Ne20 JIunzel. [Toctpoenne n3obpaxxeHus B IHH3E 4 1
4 ([TpakTHyeckue 3ansTus Ne23 [Ipupona cBera. JIun3bl. Perienne mpakTHKO-OpUEHTHPOBAHHBIX 33134 2 2
5 |/Iexunonnble 3ansaTust Ne21 BonHoBast ontuka 4 1
6 [IIpakTuueckue 3ausatust Ne24 BonHoBbIie cBOiicTBa cBeTa. PeleHne npakTHKO-OpUEHTHPOBAHHBIX 33134 4 2
7 |Jlekuuonnsie 3ansTust Ne22 KpanrtoBas npupoaa ceera. @orosddexr 2 1
8 |IIpakTnueckne 3ansTus Ne25 Ksanrosas ontruka. @otoaddekt. Penienue npakTHKO-OpHEHTHPOBAHHBIX 3a1a4 4 2
9 |Jlexkumonnpie 3ansaTus Ne23 Kpaurossie moctynarsl bopa. Criektp aroma 2 1
10|ITpakTnyeckne 3ansaTus Ne26 Ksanrosas ontuka.lloctynarer Boa. Penienue npakTHKO-OpHEHTHPOBAHHBIX 3a1a4 2 2
11|JIekumonnsbie 3ansaTust Ne24 OCHOBBI ClieHHaTbHON TEOPUH OTHOCHUTEIFHOCTH 2 1
12|ITpakTnyeckue 3ansatus Ne27 Ksanrosas ontuka.CTO. PerieHne mpakTHKO-OPUEHTHPOBAHHBIX 33184 2 2
13|Jlexunonnble 3ansaTus Ne25 Vmmynsc potona. JlaBnenue csera 2 1
14|IIpakTuyeckue 3ausaTusa Ne28 KpanrtoBas onruka./[aBienne n umMmyisc GpoToHa. Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX 2 2
3a1a4
Tema 6 ConepxaHue yaeOHOTO MaTepuana OK 06., OK 01., OK
Crpoenne aToma 1 (JIeknuonnbie 3anaTus Ne26 Ctpoenue siapa. PaaroakTHBHBIN pacma 2 04., 0K 07., OK 02.
2 [IIpaxTudeckue 3ansaTust Ne29 Ousnka aToma 1 aTOMHOTO si/ipa. Penienue npaTuko-opHeHTHPOBAHHBIX 3a/1a4 4 2
3 |/Texumnonnble 3ansTust Ne27 SnepHble peakiuu 2 1
4 (ITpakTHyeckue 3ansTus Ne3(0 dusnka atoMa U aTOMHOTO sipa. Perienne npaTnko-opueHTHPOBAHHBIX 33134 4 2
Tema 7 ConepxaHue yueOHOro MaTepuana OK 01., OK 04., OK
Actponomus 1 |JIekuuonnsie 3auaTusa Ne28 Kocmuueckue uccinenosanust. CoilHeuHast cucTeMa 2 1 07., OK 02., OK 06.
2 |JIexuuonnsbie 3ansaTus Ne29 [Ipupona 3Be3/1. 3Be3HBIC CHCTEMBI 2 1
3 |JIexumonnbie 3anaTus Ne30 I'anaktrka. CoBpeMeHHbIE IIPECTaBICHHS O CTPOSHHHN 1 SBOJIONNH Beenennoit 2 1
4 (JIexkumonnbie 3anstust Ne31 Dsosronus BeeneHHOM. 2 1
Tema 8 Coneprkanue yaeOHOTO MaTepHaia OK 04., OK 07., OK
Yacel Ha KOHTPOJIb 1 |IIHCI>I Ha KOHTPOIb KoHTpOD 12 2 02., OK 06., OK 01.
Bcero 164

s xapakxmepucmuku ypoeHsi 0C80€HUsL Y4eOH020 MAmMepuana UCnoIb3yIomcs ciedyoujue 0003HaueHus.
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1 - o3nakomumenvHbwiil (03HAKOMACHUE ¢ paAHee U3YHeHHLIMU 00beKMAMU, CBOUCMBAMU);
2 - penpodyKmusHbulil (8bINOIHEeHUE 0esIMeIbHOCHU N0 00pA3YY, UHCIMPYKYUU UTU NOO PYKOBOOCINEOM) ;
3 - npoOyKkmueHwill (NIAHUPOBAHUE U CAMOCINOSMETbHOEC BbINOIHEHUE 0eSIMETbHOCINU, PeleHue NPOoOIeMHbIX 340aY ).

17



3. YCIOBUA PEAIU3ALMUU INIPOI'PAMMBI YYEBHOI'O
INPEAMETA

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

Kabuner obmenpodeccunoHanbHbIX TUCHUIUIMH U TPOPECCUOHATBEHBIX MOTYJICH:

[Tapra yuennueckas (13 mrt.)
Cryn (26 wr.)

Crou (1 mit.)

Cryn yuurenbckuid (1 mit.)
Hocka (1 mt.)

A o

Pabouee mecTo mpenoaBarens, mepCcoHaIbHbIN KOMITBIOTEP C MOAKIIOYEHUEM K
cetu «uTepuer» (1 mrT.)
7. MynpTuMeanitHoe 000py10BaHue (BUICOTPOEKTOP, SKpaH, KOJoHKH) (1 mmIT.)

3.2. UudopmanmonHoe odecneueHne peajsn3auu nporpaMmmbl

3.2.1. OcHOBHbBIE NEYATHBIEC U3AHUSA

1. 1. MakumeB, I'ennanuii SIkoBieBnu. ®u3uka : 10-i xjgacc : 0a30BBIM H
yri1yOaeHHbIH YpoBHHM : yueOHuk / I'.4. Mskumes, b.b. byxosues, H.H. Corckuii; mox
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemenune, 2025. — 432 c. :
un. — (Knaccuueckuii kypc). — ISMN 978-5-09-127073-0 (anektp.u3a.) — Tekcer :

3NeKTpOHHBIN // Jlanb : SJIeKTpOHHO-OMONMOTeuHas cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 1. MakunmeB, I'ennaguii SIxoBieBuu. @u3uka : 11-i kiacc : 0a30BBIH U

yrayOneHHslid ypoBuu : yueonuk / I'.5. Mskumes, b.b. Byxosues, H.H. Cotckuii; mox
pen. H.A. TlapdentneBoii. - 13-e uzn., crep. - Mocksa : [Ipocsemenne, 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. JlonoJiHUTE/IbHbIE HCTOYHUKH
1. 1. MsakumeB, ['ennanuii SIxoBneBny. @usuka : 10-i kjacc : 0a30BBIH U

yriyOsieHHbINH ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentreBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienune, 2025. — 432 c. :
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un. — (Knaccuueckuii kypc). — ISMN 978-5-09-127073-0 (anektp.u3n.) — Tekcer :

3NeKTpOoHHBIN // Jlanb : SJIeKTpOHHO-OMONMOTeuHas cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 1. MsakumeB, 'ennaguii SIkoBineBuu. ®u3mka : 11-i kmacc : 0a30BBIA U

yrayOneHHsiid ypoBuu : yueonuk / I'.5l. Mskumes, b.b. Byxosues, H.H. Cotckuii; mox
pen. H.A. TlapdentreBoii. - 13-e usn., crep. - Mocksa : [Ipocsemienne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3a.) — Teker :
ANEKTPOHHBIN // Jlaub : 3nekTpoHHO-OmMOIMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.3. AutepHeT-pecypchbl

1. DnexkTpoHHO-O0MOIMoTeYHAas cucTema - https://reader.lanbook.com
2. OtkpeiTas pusnka — http://www.physics.ru
3. ®dwusuka.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

OBnaZieHHEe yHHBEPCAIbHBIMH yueOHBIMHU TO3HABaTEIbHBIMU
nerdcTBUsIMH 0) 0a30BbIC MCCIEAOBATEIBCKUE ICHCTBUS: BIAICTh
HaBBIKAMHU YyueOHO-HCCIEeNOBAaTENbCKOM U MNPOEKTHOH
JeATeIbHOCTH, HaBBIKaMH Pa3pelIeHus IpobiieM; CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHUCKY METOJIO0B PEIICHUS
MPaKTUYECKUX 3aJad, MPUMEHEHHUIO DPa3IHYHBIX METOJOB
MO3HAHUS; OBJAJCHUE BUIAMHU JAEATECIBHOCTH IO TOIYYEHHUIO
HOBOTO 3HaHHS, €r0 HMHTEpIpeTaluu, MpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3IMYHBIX yUEOHBIX CUTYAIUSIX, B TOM YHCIIE IIPU
CO3/1aHNM Y4eOHBIX M COILHAIbHBIX NMPOEKTOB; (HOPMHUPOBAHHE
HAYYHOTO THIIA MBIIIJICHUS, BIaJeHUE HAyYHONH TEPMUHOJIOTHEH,
KITFOUEBBIMH MTOHATHAMH M METOaMH; CTAaBUTh M (OpMyIHpOBaTh
coOCTBEHHBIE 3aJayd B 0Opa30BaTENbHOW IESATENBHOCTH H
KHU3HEHHBIX CHUTYalMAX; BBIABIATH MPUUYUHHO-CIEICTBEHHBIE
CBSI3M M aKTYyaJlU3UPOBATh 3ajJady, BBIABUTATH TUIOTE3y €€
pelleHus, HaXOAUTh apryMEeHTBl IS J0Ka3aTelnbCTBAa CBOMX
yTBEpXKAECHHUH, 3aaBaTh MapaMeTpbl U KPUTEPHUM DPEIICHHUS;
aHaJTM3MPOBATH MOTYUYEHHBIE B XO/I€ PELICHUs 3a1a41 Pe3ybTaThl,
KPUTHUYECKU OIEHUBATh MX JOCTOBEPHOCTb, MPOTHO3HPOBATH
HW3MEHEHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IJIaH pPEIICHUS
MpoOIEMBl C YYETOM aHaln3a MMEIOIIUXCS MATePHANbHBIX U
HEMaTepUaNbHBIX PECYPCOB; OCYIIECTBISATH IEICHANPABICHHBIN
MOMCK MepeHoca CPeJCTB U CMOoco0OB JeHcTBUSA B
npodecCHOHaNbHYI0 Cpely; YMETh NEPEHOCHTh 3HAHHUA B
MO3HABATENbHYIO U MPAKTHYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;
YMeTb HHTETPHPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

CdopmupoBaHbl HAaBBIKH y4eOHO-
UCCIEN0BaTEIbCKON U TNPOEKTHOM
JeATeTbHOCTH

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

OBajieHHe YHHBEPCAIbHBIMU PErYISTUBHBIMH ICHCTBUSMH: O)
CaMOKOHTpPOJIb: J1aBaTh OLEHKY HOBBIM CUTyallMsM, BHOCUTH
KOPPEKTUBHBl B JESATEIBHOCTH, OLEHHBATh COOTBETCTBUE
pe3yabTaTOB LEIAM;

ChopmHpoBaH HaBBIK CAMOKOHTPOJIS

HabGnonenue 3a xogoM
BBHIIOJHEHHUS
HHIUBHIYAIBHBIX TPOEKTOB
U OIIEHKA BBIIOJHEHHBIX
NIPOEKTOB Opnenka
BBIMTOJIHEHUST JAOMAaNIHUX
CaMOCTOSITENIBHBIX PaboT

OBnaJieHNe YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:
a) oOmeHne: OCYMECTBIATh KOMMYHHKAIIMN BO BCEX cdepax
KU3HU; pacro3HaBaTh HeBepOaJbHBIE CpejacTBa OOIICHHS,
MOHUMAaTh 3HAYEHHE COIMAIbHBIX 3HAKOB, PacHoO3HaBaTh
NPEANOCHUIKH KOH(GIMKTHBIX CUTYal[Mii U CMATYaTh KOH(QINKTHI;
BJIAJIETh PA3IMYHBIMU CIIOCO0aMHU OOIIEHHS U B3aHMO/ICHCTBYS;

CdopmupoBaHbl HABBIKH OOLICHUS U
B3aUMOJIEHCTBUA

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

OBrajieHHe YHUBEPCANbHBIMU PETYIATUBHBIMHU ACHCTBUSIMMU: T)
npuHATHE ce0s M IPYTUX JIIoJel: MPUHUMATh ce0s, TOHUMas CBOU
HEJIOCTaTKU U JOCTOMHCTBA;

CdhopmupoBaHo yMeHHE NMPHUHUMATD
ceost

HabGnroneHnue 3a XoIoM
BBIMOJTHCHHSIA
UHAUBUAYAIBHBIX IIPOCKTOB
N OICHKAa BBIITOJHCHHBIX
NIPOEKTOB OneHka
BBIIIOJIHCHHUSA JOOMAIIHUX
CaMOCTOSITENIbHBIX PaboT

OBJ'IaZ[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU 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 YYC€TOM 06HII/IX
HUHTEPECOB U BO3MOKHOCTEH KaXI0TO WICHA KOJIJICKTHUBA,

ChopMupoBaHbI HaBBIKA COBMECTHOM
NIESITETEHOCTH U pabOTHI B TPYIIIIE

Habnronenue 3a xogom
BBIMMOTHCHHS

WHWBHIYaIBHBIX MPOEKTOB
U OICHKa BBIMOJHEHHBIX
NIPOEKTOB Ouenka
BBINIOJTHEHHS JIOMAaIlHUX

CaMOCTOSATCIIbHBIX pa60T
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OBnajeHNe YHUBEPCAIBHBIMU PETYISTHBHBIMH JIEHCTBHAMU: a)
caMOOpTaHM3aOUsI: CaMOCTOSTENBHO  OCYI[ECTBIATH
MI03HABATEIbHYIO ESATEIbHOCTD, BBISBISATH IPOOIEMBI, CTAaBUTh U
¢dbopMynnpoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOI
JNeATEeNBHOCTH W JKM3HEHHBIX CHTYaIHUSIX; CaMOCTOSITEIBHO
COCTABIIATH ITAaH PEIIEHUS MPOOIeMBI C yIETOM HMEIOMIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTE M MPEATIOYTEeHNH; JeaTh
OCO3HaHHBIH BHIOOpP, apryMeHTHpoOBaTh ero, OpaTsh
OTBETCTBEHHOCTb 32 PEIICHHE; OIICHUBATh IIPHOOPETEHHBII OIIBIT;

ChopmMupoBaHb HaBBIKH
CaMOCTOSTENbHOH paGoOTH

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

OBnazieHHEe yHHBEPCAIbHBIMH yue€OHBIMHU IO3HABATEIbHBIMU
neiicTBusMH B) paboTa ¢ uHopManueil: BiaaeTh HaBbIKAMH
nojyyeHuss MHGOPMALMM M3 HCTOYHUKOB DPa3HBIX THUIIOB,
CaMOCTOSATENBHO OCYLIECTBIIATh MOUCK, aHATIH3, CUCTEMATU3ALUI0
U UMHTEpHpeTanuio MHGOpPMalUHU Pa3IMYHBIX BHAOB M (Gopm
MIPe/ICTaBICHNUS;

CdopmupoBaHEl HaBBIKH PabOTHI ¢
undopmarueit

Hab6nronenue 3a xomom
BBINNOJTHEHHU S
UHANBHIYaJbHBIX IPOEKTOB
U OIICHKAa BBIIOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUS JAOMAIIHUX
CaMOCTOSITENIbHBIX paboT

OBajicHHe YHUBEPCAIBHBIMU PErYJISTHBHBIMU JNEHCTBUSAMU: B)
SMOLUUOHAIbHBII UHTENIEKT, npeanoara mui
copMHPOBAHHOCTB: CaMOPEryJIMPOBaHUS, BKJIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTb 3@ CBOE
MIOBE/ICHNE, CIIOCOOHOCTh aAaNnTHPOBATHCS K YMOLNOHAIBHBIM
HU3MEHEHUSIM U IPOSBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTpEHHEH MOTUBALUM, BKJIIOUYAKOLEH CTpEeMIEHHE K
JOCTHIKEHUIO LIEIH U YCIeXy, ONTUMHM3M, UHUIUATUBHOCTS,
yMEHUE JeHCTBOBATh, HCXO/ U3 CBOMX BO3MOXKHOCTEH;

CbhopMupoBaHBH HaBBIKH
CaMOpEryJIUpOBaHUs, CAMOKOHTPOJIS,
BHYTpPECHHEH MOTHBAIMU

HaGnrwogenue 3a xomnom
BBIMMOJHCHH I
WHJMBHIYaIBHBIX MPOECKTOB
U OIECHKA BBIMOJHECHHBIX
NIPOEKTOB Ouenka
BBIIIOJIHCHHS JIOMAIlHUX
CaMOCTOSITCIIEHBIX paboT

OBiajeHHe YHUBEPCAJIbHBIMH Y4COHBIMH IO3HABATEIbHBIMU
JeHCTBUSIME a) 6a30BbIC JIOTHYECKHE NEHCTBHUS: CAMOCTOATEIBHO
(bopMyIMpOBaTh M aKTyaIM3UPOBATH HPOOIEMY, pacCMaTpUBATh €€
BCECTOPOHHE; YCTAaHABIMBAaTh CYIIECTBCHHBIH MPH3HAK WM
OCHOBaHUA Ul CpPaBHEHUs, KiIaccHPUKamuu u 000OIIEHNS;
OIIPENIEeTIATD LIENH IEATEIBHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTCPUH
UX JIOCTHIXKCHUS; BBIBJIATh 3aKOHOMEPHOCTH M HPOTHBOPEYHUS B
paccMaTpuUBaeMbIX SBJICHHUSAX; BHOCHTH KOPPEKTHBBI B
JesITeIbHOCTh, OLCHHBATH COOTBETCTBUE PE3yJbTATOB LEIM,
OLICHMBATh PUCKH MOCIEICTBUN JAEATCIBHOCTH; Pa3BUBATH
KPEaTHBHOE MBILUICHHE NPH PEIICHUH JXU3HEHHBIX MpoOiieM;

CdopmupoBaHbl HaBBIKK PabOTHI Hax
npo6ireMoil, a TakXe HaBBIKH
KPEaTHBHOT'O MbILIICHUS

Habnrogenue 3a xomom
BHIMOJNHEHHS
HUHIUBUYAIBHBIX TIPOCKTOB
U OLCHKA BBIMOJIHEHHBIX
MPOEKTOB Onenka
BBIIIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT

[IpeameTHbIit

ITP69) chopMupoBaHHOCTH COOCTBEHHOH MO3UIUH IT0 OTHOIICHHIO
K (u3uIecKol HHPOPMALUH, TTOIyIaeMOH U3 pa3HbIX HCTOYHUKOB,
YMEHHH HCIOIb30BaTh HU(PPOBBIC TEXHOJOTHH ISl MOMCKA,
CTPYKTYPHPOBAHHUS, HHTEPIIPETAlUY U NIPEACTaBICHUS YIeOHOH 1
Hay4YHO-NONYJsIpHON wWHGpOpManuH; pa3BUTHE YMEHHH
KPUTHYECKOTO aHali3a MoJydaeMoi nH(opmarmy;

ChopmupoBaHa mo3unus IO
OTHOMEHHIO K (HU3NYECKOH
nH(pOpMAIHH, MOITyJaeMoil U3 pa3HbIX
HCTOYHUKOB, C(QOPMHPOBAHO YMECHHUE
HCIIONB30BaTh IU(POBHIE TEXHOJIOTUI
IS TOWCKa, CTPYKTypHpPOBaHHS,
HHTEpIpETalid W IIPeJCTABICHUS
y4eOHOH W Hay4YHO-IOMYIIpHOI
HHpOpMAIHH;

OueHka MNpPaKTHYECKUX
pabor (pemeHuS
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTUPOBAHHBIX 3a]1a4)

[1P67) copMHUpOBaHHOCTH YMEHHS peIIaTh PACUCTHBIE 3aJa4U C
SIBHO 3aJaHHON (hU3MUECKOH MOJENBIO, UCIONB3Ys (U3NYECcCKue
3aKOHBI U NPUHIUIBI; HA OCHOBE aHalW3a yCIOBHUA 3aJadyu
BBIOMpATh (PU3UIECKYIO MOJIENb, BBIACTATH GU3NUECKUE BETMYMHBL
u GHOopMyIIbl, HEOOXOJUMBIE AJISl €€ PEIICHHs, TPOBOAUTH PACIETHI
U OIIEHHMBATh PEANbHOCThH MOJyUYEHHOTO 3HaUYeHUsS (PU3NIECKON
BEJINYUHBL; PEIIaTh KAYeCTBEHHBIE 3a/1a4H, BEICTPANBAsI TOTHUECKU
HENPOTHUBOPEUMBYIO LEMNOYKY PACCYXAEHUH € OmoOpod Ha
N3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS,;

CoopMupoBaHo yMEHHE peEIaTh
pacyeTHbIe 3aa4M C SBHO 3aJaHHOU
(bu3nyecKkod MOJENbI0, UCHOIb3YS
(u3nyeckye 3aKOHBI M IPHHLMIIBI;

OmeHKa NOPaKTUYECKUX
paborT (pemenus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodheccHOHANTBHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P610) oBnageHue yMeHHIMHU paboTaTh B TPYIIIIC .

CdopmupoBano ymeHue paboTaTh B
rpymre .

OmeHka NpaKTUYECKHUX
paborT (pemeHnus
Ka4eCTBEHHBIX, PaCUeTHBIX,
npodpeccCUOHaIbHO

OPUCHTHUPOBAHHBIX 3a;[aq)
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I1P65) yMeHne y4HWTHIBATh IPAHHUNBI IPHUMEHEHHS H3yYEHHBIX
¢uznueckux Mojelneil: MaTepHanbHas TOYKa, WHEpIHaNbHAas
CHCTEMa OTCYeTa, MACANBHBIN Ta3; MOAEIH CTPOCHHS Ta30B,
KHUAKOCTEH W TBEPABIX TEJN, TOUCUHBINH JICKTPHUCCKUN 3apsl,
siIepHasl MOJeNlb aTOMa, HyKJIOHHAsE MOAETb aTOMHOTO siipa mpu
petreHny GpU3NIECKUX 3a1ad;

CchopMupoBaHO yMEHHE YUHTHIBATh
TPaHUIBl TPUMEHEHHUS H3YYCHHBIX
¢bm3uIecKux Mojenen

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P64) BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUAMH,
YBEPEHHOE HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH
aHayu3e pU3MIECKUX SBICHUH U IPOLIECCOB;

ChopmupoBaHbl HABBIKH BIaACHHS
3aKOHOMEPHOCTSIMH, 3aKOHAaMH U
TEOPUSMHU NpPH aHaJIH3e PU3NUECKUX
SIBJIEHUI U IIPOLIECCOB;

OmeHka NpPaKTHYECKHUX
paborT (pemenus
KaueCTBCHHbBIX, PACUETHbIX,
npodpeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P62) chopmMupOBaHHOCTH YMEHHH paclo3HaBaTh (U3NIECKHE
sBJIeHUS (IpOLECcChl) U OOBICHATh MX HAa OCHOBE M3YYCHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE MaJ[CHHUE TeJ, IBI)KEHHE 110 OKPYXKHOCTH,
HHEpIUs, B3aMMOJCHCTBHE Tels, KoyiebaTelbHOE IBHIXKCHUE,
pe30HaHC, BOJHOBOE JBHKeHUE, AUDPy3us, OpOyHOBCKOE
JIBUKEHHE, CTPOCHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHNe
o0bemMa Ted HPH HarpeBaHWHW (OXJIAXKJEHHH), TEIHIOBOE
paBHOBecHe, HcCIapeHHe, KOHIEHCAIHs, IJaBJIeHHUE,
KpHUCTaJIN3alHs, KUICHNE, BIAKHOCTh BO3JyXa, CBSA3b CpeaHen
KHHETHYECKOl IHEpPruH TEMJIOBOI'0 ABHMXKCHHUS MOJIEKYJT C
a0COJIIOTHOM TeMIIepaTypoil, MOBBIICHHNE TaBICHNUS T'a3a MPH €ro
HarpeBaHWM B 3aKPBITOM COCYJEe, CBSI3b MEXKIYy NapameTpaMu
COCTOSIHMSI Ta3za B H30IpoIlleccax; JJIEKTPH3aLUs Tel,
B3aMMOJCHCTBUE 3apsi0B, HArPEeBAaHUE IIPOBOJHUKA C TOKOM,
B3aHMOJICHICTBHE MAarHUTOB, 3JCKTPOMArHUTHAas HHAYKIHS,
IefiCTBHE MarHUTHOTO IOJIs Ha HPOBOJAHHUK C TOKOM H
JBIDKYIIMICS 3apsij, 3JCKTPOMArHUTHbIC KOJICOAHUSI M BOJIHBL,
NpsIMOJIMHEHHOE pacnpoCTpaHEHHE CBETa, OTPaXeHHe,
IIpeJIOMIICHHE, HHTephEePEHINs, TU(PAKIHS U NOIIPHU3aLHs CBETa,
aucnepcus cBera; QorodnekTpuueckuii 3ddexr, cBeTtoBOE
JlaBJIeHNe, BOSHUKHOBEHHE JINHEIYaToro CeKTpa aToMa BOAOpoa,
€CTECTBCHHAsI ¥ HCKYCCTBEHHAs paJJHOaKTHBHOCTB;

ChopmupoBano yMeHUEC
pacro3HaBaTh (pU3MUYECKUE SIBICHHSI
(mpouecchl) U OOBACHITH UX Ha
OCHOBE M3Y4YCHHbBIX 32aKOHOB

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTHUPOBAHHBIX 38]1a4)

[1P66) BnameHne OCHOBHBIMH METOJAaMU HAyYHOTO MO3HAHWI,
HCIOJIB3YEeMBIMH B (PM3HKE: MIPOBOAMUTH MPSMBIE H KOCBECHHBIE
3MepeHus PU3NYECKUX BEIMYUH, BEIOMPAsk ONTHMANBHBIN CIIOCO0
U3MEPEHHUSI U HCIONb3ysd H3BECTHBIE METOIBl ONEHKHU
MOTPEMHOCTEeN HU3MEpPEHUM, MNPOBOAUTH HCCIEAOBAHUE
3aBUCHMOCTEH (PU3MIECKHUX BEIHUYHH C HCIOIBb30BAHUEM MPSIMBIX
U3MepeHuil, OOBSICHATH MONyUYEeHHBIE Pe3yNbTaThl, UCHOIb3YS
¢du3udecKue TEOPHH, 3aKOHBI U MOHATHA, U JelaTh BBIBOJBI;
cobnroaaTe mpaBmiIa 0€30MacHOTO TpyAa HPU HOPOBEACHHUH
WCCIIeIOBaHUI B paMKaxX y4eOHOro SKCHEpUMEHTa U y4eOHO-
HCCIIEJ0BATEIbCKON JEATENFHOCTH C MCIOIb30BaHNEM IH(PPOBBIX
W3MEPHUTENBHBIX YCTPOWCTB U J1ab0OpaTOpHOTO 000PYIOBAHUS;
chopMHUPOBAaHHOCTh HPEACTABICHUH O METOJaX MHOJNYyICHUS
HAayYHBIX ACTPOHOMHYECKUX 3HAHHH;

CoopMupoBaH HABBIK BIaJCHUS
OCHOBHBIMH METOJaMH Hay4YHOTO
TIO3HAHMS, HUCIIOIb3yEMBbIMH B (hH3UKE

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANTBHO

OPHEHTHPOBAHHBIX 32/1a4)

[1P63) BrasicHHEe OCHOBOIOIATAIOIIUME (PU3NICCKUMHU MTOHITUIMH
U BEJIMYMHAMH, XapaKTEPHU3YIOMHMMH (U3HYECKHE MPOLECCH
(CBfl3aHHl>lMPI C MCXaHHUYCCKHM JBUKCHUEM, B33HMOZ[CI>’ICTBI/ICM
TCJI, MCXAHHUUYCCKHUMHU KOJ'IeGaHl/U[MI/I H BOJHaAMH, aTOMHO-
MOHeKyHﬂprIM CTpOeHHeM BC€IICCTBA, TCIIJIOBBIMH l'lpOLleCCaMI/I;
3J'leKTpl/I'-[eCl(l/IM U MAarHUTHBIM IIOJISIMH, 3J'leKTpl/I'-{eCKl/IM TOKOM,
3HeKTpOMaFHl/ITHbIMH KOHeGaHI/IHMH U BOJIHAMH, OIITUYCCKHMHU
SABJICHHUAMHU, KBAHTOBBIMH SABJICHUAMU, CTpOeHl/leM aToMa u
aTOMHOTO sA1Apa, pPaIMOaKTHBHOCTHI); BIAJCHHEC
OCHOBOIOJIATAIOM[UMHA aCTPOHOMHYCCKUMH TOHSITHIAMU,
IMO3BOJIAOIIINMU XapaKTepl/ISOBaTb npoueccu, l'lpOI/ICXOjlfll_].lPIe Ha
3B€371aX, B 3BE3JHBIX CHCTEMax, B MEXTraJaKTHUYECCKOH cpene;
JIBIDKCHHE HEOCCHBIX TEJI, SBOJIFOIMIO 3Be3/1 M BeeneHHoi;

ChopMHUpOBaHBI HABBIKHA BJAICHUS
OCHOBOIIOJIATAIOIINME (PHU3NIECKUMH
IMMOHATUAMHU nu BCIWYHUHAMHU,
XapaKkTepu3ymIUMH (U3UIECKHE
TPOLIECChI

OneHka MNpaKTUYECKUX
paborT (pemeHnus
Ka4YC€CTBCHHBIX, PaCUYC€THBIX,
npohecCuoHaIbHO

OPHEHTHPOBAHHBIX 3a/1a4)
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[1P68) chopMHpPOBaHHOCTH YMEHHS MPUMEHSITH HOJNYYCHHBIE
3HaHMA ISl OOBSCHEHHS YCIOBHH NpoTeKaHHs (U3HYECKUX
SIBIICHUI B PUPOJE U AJISl IPUHATHS NPAKTUYCCKUX PELICHHUH B
[IOBCEJHEBHOM XM3HH s obecnedyeHHus 0E30MacCHOCTU IpH
obpameHuu ¢ OBITOBBIMH NPUOOPAMHU M TEXHHYECKUMH
YCTPOCTBAMH, COXPAaHEHHUS 3J0POBbS M COOJIIOJCHUS HOPM
9KOJIOTHYECKOT0 MOBEACHHS B OKpYIKaOIIeil cpeje; MOHUMaHue
HEOOXOAUMOCTH IPUMEHEHHS AOCTHKCHUH (QH3UKH U TEXHOJIOTUH
IUIs pallHOHAIBHOTO IIPUPOIOTIONIB30BAHHS;

CdopMupoBaHO yMEHHE MPUMEHSTH
MOJTyYCHHBIC 3HAHUS JUIsl O0BICHEHHS
YCIIOBHH NpOTEKaHUs (GHUINIECKUX
SIBJICHUH B IPUPOJE U IS IPUHATHS
NPaKTHYECKUX pEMIEeHUH B
MOBCEJAHEBHOI JKU3HHU IJs
obecreueHuss 0€30MacCHOCTH IpH
oOpameHny ¢ OBITOBBIMU TPUOOpaMHU
U TEXHHYECKHUMH YyCTpPOHWCTBaMH,
COXPAHEHHMS 370POBbSI U COOIIOACHUS
HOPM 9KOJIOTMYECKOTO MOBEICHUS B
OKpyKaroLieii cpeze

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

I1P61) chopMHUpPOBAaHHOCTh MPEACTABICHUN O POJIM U MeCTe
(U3UKK U aCTPOHOMHUH B COBPEMEHHO Hay4YHOU KapTHHE MUpPA, O
cucreMooOpasyomeil posu GU3MKKH B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCUMCKUX
U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKU; TOHUMaHNE
¢bu3nuecKkoi CyIHOCTH HaOIIOZAeMBIX SIBICHHH MHKPOMHDA,
MakpoMHUpa M MeraMupa; MOHMMaHHE POJIM aCTPOHOMHUHU B
MIPAKTUYECKOH NEesTeNbHOCTH YeloBeKa U AalbHEHIIEM HayuHO-
TEXHHYECKOM pPa3BUTHH, Poiau (GU3UKKM B (OPMHPOBAHUU
Kpyro3zopa M (yHKIHMOHAJIBHOH I'DaMOTHOCTH 4YeJOBEKa s
pelIeHns MPaKTHIECKUX 3a/ad;

CdopmupoBana cuctemMa 3HaHUI 0
posi ¥ MecTe QU3NKKU U aCTPOHOMHHU
B COBPEMEHHON HAay4yHOMW KapTHHE
MHpa, 0 CHCTeMOOOpa3yolieil poau
(GU3NKH B Pa3sBUTHH €CTECTBEHHBIX
HayK, TeXHMKM U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCUNCKUX U
3apy0eKHBIX YUCHBIX-()U3UKOB B
pa3BUTHE HayKH; IOHHMaHHE
buszuyeckoi CYU[HOCTH
HaOJII0IaeMBbIX SBJICHUH MHKPOMHUDA,
MaKpoOMHpPa U MEraMHpa; MOHHUMaHUE
pOJIM aCTPOHOMHH B NPAaKTHYECKON
NesATEIbHOCTH YeJIOBEKa U
JalbHEHIIEeM Hay4YHO-TEXHHYECKOM
pa3BUTHH, ponu (HU3HUKH B
bopmMupOBaHUHM Kpyrosopa #
(GyHKIMOHAIBHOH TPaMOTHOCTH
yejgoBeKa JJUSA pEHWIEHHUSA

NPpaKTUYE€CKUX 3ajaady;

OmeHka NpPaKTHYECKHUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)
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