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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 1o cruenuaidbHOCTH «43.02.17 TeXHOoI0ru HHIYCTPUHU KPACOTHI»)




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

Vyebuas agucuuiinaa YII.07 duszuka sBiasercs o0s3aTeIbHOM YacCThIO
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
MPUMEHUTEIIBHO K Pa3IUYHBIM KOHTEKCTaM

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

3. OK 06. IIposBusTh IpaxJaHCKO-MATPUOTHUYECKYIO MO3UIINI0, TE€MOHCTPUPOBATH
OCO3HAaHHOE MOBEJEHHE Ha OCHOBE TPAJUIMOHHBIX POCCUHCKHX JYXOBHO-
HPABCTBEHHBIX [IEHHOCTEN, B TOM YHCJIE C YYETOM FapMOHU3AINU MEKHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOIIEHUN, MPUMEHATHh CTaHIAPThl AHTHUKOPPYMNIHOHHOTO
MOBEJICHUS

4. OK 07. CopneiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpeabl, pecypcocOepeKeHuIo,
NPUMEHATH 3HaHUS 00 U3MEHEHUU KJMMaTa, IPUHIIUIIBI OEPEeXIMBOr0 MPOU3BOJICTBA,
3¢ ()EeKTUBHO ACHCTBOBATH B YPE3BHIYAMHBIX CUTYAITHIX

5. OK 04. Db dexTuBHO B3aMMOICHCTBOBATH M pabOTATh B KOJUICKTUBE M KOMaH/Ie

6. OK 03. [InanupoBaTh U peaju30BBIBATh COOCTBEHHOE MpoO(eccHOoHaNbHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIBCKYIO JIEITEILHOCTDh B MPOhEeCCUOHATBLHON
cdepe, UCTIOIB30BATh 3HAHMS 10 MTPABOBOW M (DMHAHCOBOM IPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYAIUSIX

1.2. Llesas 1 niianupyemMbie pe3y/IbTaTbl OCBOCHMS MIpeaMeTa

Lenu:

* popMupoBaHue y 00y4arOLMXCsl YBEPEHHOCTU B IEGHHOCTH 00pa30BaHus,
3HaYUMOCTHU (PU3MUYECKUX 3HAHUI JIJIs1 COBPEMEHHOTO KBAIU(DUIIMPOBAHHOTO

CIICHHAJINCTA IIPHU OCYIICCTBJICHUU €CTO HpO(i)GCCHOHaHBHOﬁ ACATCIIBHOCTH,



* (hopMUPOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJIaJICHUE CHIEIU(UUECKON CUCTEMON (PU3HUECKUX MMOHATUN, TEPMUHOJIOTUEH 1
CUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (PM3UYECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEI;

* OBJIQJICHNE OCHOBHBIMU METOJIAMU HAYYHOTO MTO3HAHUS TPUPOBI,
UCIIOJIb3yeMbIMU B (pu3UKe (HAOII0/IeHNE, OTIMCAHNE, U3MEPEHHE, BHIIBI)KCHUE
TUIIOTE3, MPOBEACHUE IKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSAMH 00pabaThIBaTh IaHHBIC SKCIIEPUMEHTA, OOBSICHSITh
MOJTyYEHHBIC PE3YJIbTAThl, yCTAHABIUBATH 3aBUCUMOCTH MEXAY PU3NUECKUMHU
BEJTMYMHAMH B HAOJIF01a€MOM SIBJICHUH, JIENATh BHIBOJIBI;

* popMupoBaHuE YMEHHS pelaTh (GU3NUYECKUE 3a]1a4l pa3HbIX ypOBHEN
CJI0KHOCTH;

* pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce MPUOOPETeHHS 3HAHUN C UCTIOJIb30BAHUEM PA3TUIHBIX

MCTOYHUKOB MHGOpPMALMM U COBPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOTHUM;
YMEHUU B

paMKax pemeHHss TPUPOABI, NCUCTBHUS (POPMYIUPOBATH U OOOCHOBBIBATH
COOCTBEHHYIO

NO3ULHIO 110 OTHOLWIEHUIO K (PU3NYECKON HH(POpMALIMH, TIOJYYaeMON U3 Pa3HbIX
UCTOYHUKOB;
* BOCIIUTAHKHE YyBCTBA FOPJOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.

3amaun:



* npuoOpeTeHre 3HaHUI 0 (PyHAaMEHTAIbHBIX (PU3HMUECKUX 3aKOHAX, JIEKAIINUX B

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MUpaA, MPUHIUIOB ACHUCTBUS
TEXHUYECKUX

YCTPOKNCTB 1 TPOU3BOJACTBEHHBIX MTPOIIECCOB, O HAMOO0Iee BAYKHBIX OTKPBITHAX B
oOnacTu GU3HMKHU, OKA3aBIINX OTMPEIEIAIONIEe BIUSHAE HA PA3BUTHE TEXHUKH U
TEXHOJIOTUU;

* IOHUMaHHE (PU3NYCCKOMN CYIIHOCTH SBJICHUH, MPOSBIISIOIINXCS
IIPOM3BOJICTBEHHON JIEATEIHLHOCTH;

* OCBOEHHE CITOCOOOB UCIOJIb30BaHUS (DU3UUECKUX 3HAHUHN IS MPAKTUUECKUX U
po(heCCUOHATBHBIX 3a7a4, OOBSICHCHHSI SIBIICHUN TIPOU3BOJCTBCHHBIX U
TEXHOJIOTUYECKHX MTPOIIECCOB, TPUHITUIIOB TEXHUUECKHUX ITPUOOPOB M YCTPOUCTB,
oOecrieueHus: 6€30MacCHOCTH MPOU3BOJICTBA U OXPaHbI PUPOJIbI;

* hopMHUpOBaHNE YMEHHUM pelIaTh YICOHO-IPAKTHYSCKHUE 3a/1a4l (PU3UISCKOTO
CoJIepKaHusl ¢ Y4ETOM po(heCCUOHATLHONM HAIIPABICHHOCTH;

* MPUOOpETEHNE OTBITA TO3HAHUS W CAMOITO3HAHUS, YMCHUI CTaBHUTh 3aa9U U
pemarh mpoodsieMbl ¢ Y4€ToM MpodhecCHOHATBFHOW HAMPaBICHHOCTH;

* popMupoBaHUE YMEHHI UCKATh, aHATU3UPOBATh U 00padaThIBaTh (PU3NIECKYIO
UHPOPMAITUIO C YIETOM TPO(heCCHOHATTLHOW HATTPABICHHOCTH;

* IOJrOTOBKA 00YYAIOMINUXCS K YCIIECITHOMY OCBOCHHIO AUCITUIUIMH U MOAYJIEH

npodecCUuOHaIbHOTO NHUKIA: GOpPMUPOBAHHE Yy HUX YMEHHH W OTBITA
NEeSATEeNbHOCTH,

XapaKTEePHBIX i npodeccuil / JOMKHOCTEN Cy>KallluX WX CIEeIUaTbHOCTEH,



MOJIy4aeMbIX B TPO(PECCUOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLNIX;

* IOJITOTOBKA K (DOPMHUPOBAHHUIO OOIIHMX KOMIIETEHIIMKA OYIyIIero CrennaInucTa:
camM000pa3oBaHusl, KOMMYHUKAIUU, IPOSBICHUS IPakJaHCKO- aTPUOTUYECKON
IIO3ULIMH, COTPYAHUYECTBA, IPUHATHUS PELICHUM B CTAHAAPTHOM U HECTAHIAPTHOMN

CUTyalusiX, MNPOCKTHPOBAHHS, NPOBEACHUS (PHU3UIECKUX HU3MEpPEHHH,
3 pekTuBHOTO U

0€301acHOr0 UCMHOJIb30BAHMS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB, COOTIOACHUS
paBUJI OXPaHbl TpyAa Npu padore ¢ GU3nIecKuMu npudopamu 1 000pyA0BaHUEM.

B pamkax mporpamMmbl y4eOHOW NUCHUILUIMHBI OOY4YarOIMMHUCS OCBAaMBAIOTCS
pe3yNbTaThl O0yUYEHUS:



HanmenoBanue KoMneTeHuuii
cornmacio PIrOC CIIO

Hanmenosanune pesyabraros Tuna "Meranpeamernsiii” cornacno ®I'OC

COO

HaumenoBanue pesyasratos Tuna "Ilpeavernsii" cornacno ®I'OC

COO

OK 01. BriGupats criocoObl pernenus
3amay npodeccuoHanbHOM
1eATeNbHOCTH NPUMEHHTENEHO K
PasIMYHBIM KOHTEKCTaM

OBnajieHne yHHBEPCANLHBIMH YUeOHBIMU T103HABATENLHBIMH JSHCTBUAMHI a))
6a30BpIC JIOTMYECKHE MCHCTBHA: CaMOCTOATENBHO (OPMYIHPOBATH H
aKTyaJH3UpOBaTh NpoOJIeMy, PaCCMAaTPUBATh €€ BCECTOPOHHE; yCTaHABIMBATD|
CYIIECTBEHHBIN NPH3HAK MJIM OCHOBAHMS JUIS CPaBHEHHS, KIACCHDUKALNU H
0006IIeHN s ; ONpeIeNATh HENH AesATeEHOCTH, 3a/[aBaTh ITapaMeTPhl i KPUTEPHH|
UX JOCTH)KCHMSA, BBIABIATH 3aKOHOMEPHOCTH H HPOTHBOPEUHS B
paccMaTpHBAEMBIX SIBICHHUSX; BHOCHTh KOPPEKTUBBI B JIEATEIEHOCTh, OLEHHBATh
COOTBETCTBHE PE3yNbTAaTOB MENAM, ONECHHBATH PHUCKH TOCICACTBHI
JIeATETLHOCTH; Pa3BUBATh KPEATHBHOE MBINLICHHE NPH PEIICHHN KH3HEHHBIX
npobiem;;

OBiajicHie YHHBEPCATLHEIMH PETy/IATHBHEIMH JICHCTBHSAMH: B) YMOLMOHAIILHBII]
MHTEIIEKT, MPeANoIaralomuii cpOopMUPOBAHHOCTh: CAMOpPETryIHPOBAHHUA,
BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NIPHHAMATH OTBETCTBEHHOCTH 32 CBOE|
HOBeJEHHE, CIOCOOHOCTh afanTHPOBATECA K YMOIMOHATBHBIM H3MECHEHHAM 1|
HPOSIBIATH TMOKOCT, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBALMH,
BKIIOYAIOIIEeH CTpeMiieHHEe K JOCTHIKEHHIO LIEJIH H yCHeXy, ONTHMH3M,
HMHULMATUBHOCTH, YMEHHUE LleFIC’FEOBa’Fb, HMCXO0/1s1 U3 CBOMX BO3MOX(HOC’FCFI;;
OBnazieHne yHHBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMIL ©) CAMOKOHTPOTIB:
JlaBaTh OLICHKY HOBBIM CHUTyalUs M, BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTb,
OIICHHBATh COOTBETCTBHUE PE3yAbTAaTOB IETAM;;

OBnajicHue YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIBHBIMHI JCHCTBHAMH O))
6a3oBble HccIeIOBaTeNbCKHE eHCTBHA: BlajeTh HABBIKAMH yd4eOHO-
UCCNE/IOBATENBCKON M MPOCKTHON JEATEIbHOCTH, HABBIKAMH Pa3pelICHMs]
npobieM; CocoGHOCTh H TOTOBHOCTh K CAMOCTOSATENLHOMY TIOHCKY METOOB|
pElIEHHs NPAKTHYECKUX 3a/1a4, MPMMEHECHUIO Pa3IMYHbIX METOJ0B HO3HAHHS;
OBIaJeHUE BHUAAMH NEATEABHOCTH MO MONYYEHHIO HOBOTO 3HAHHSI, €ro|
MHTEPHpETALMH, NPEeoOpPa30BAHNI0O U IPUMEHEHHIO B Pa3IHYHBIX yueOHBIX|
CHTyallUsIX, B TOM YHCIIE TIPH CO3JaHHMH YYeOHBIX M CONMATLHEIX NMPOEKTOB;|
(opMUPOBaHIE HAYYHOTO THIIA MBILLICHHS, BIaJICHHE HAYYHOH TEPMHHOJIOTHEH,
KIIIOUEBBIMU HOHATHAMH M METOJAMH; CTABUTh H (JOPMYIHPOBATE COOCTBEHHEIE]
3a1auy B 00Pa30BaTENIbHON JAEATENBHOCTH M KU3HEHHBIX CUTYAlMsX; BBISABIIATH
OPHYMHHO-CTEACTBEHHBIE CBA3M M AKTyalH3HPOBAaTh 3ajady, BBIIABHIATH)
THIIOTE3Y €€ PENICHMs, HaXOAMTh apryMEHTHI JIi J0Ka3aTeIbCTBA CBOHX|
YTBEpXKIEHHH, 3a1aBaTh IapaMeTpbl U KPUTEPHH PEIIEHHMS; aHATH3UPOBATh
HOJTy4eHHBIC B XO/I€ PEIICHHS 3a[1a4l PE3YIbTaThl, KDHTUYECCKH OLEHHBATH HX|
JI0CTOBEPHOCTE, IPOrHO3MPOBATH H3MEHEHNE B HOBEIX YCJIOBHUAX; pa3pabaThiBaTh
IJIaH PEelieHUs MPOOIEMbl C y4ETOM aHANH3a MMEIOLIMXCA MaTepHalbHbIX H
HeMaTepHaIbHBIX PECYpPCOB; OCYIIECTBIIATH LEIeHANPABICHHBIH MOKMCK NepeHoca|
CPEZCTB U CIIOCOGOB NEHCTBUSA B MPO(ECCHOHATBHYIO CPETy; YMETh IEPEHOCHT|
3HAHHS B NO3HABATENBHYIO M NPAKTUYECKYIO 00NACTH JKH3HEIEATENBHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00MacTeit;;

Osniajienne yHHBEPCATLHEIMH KOMMYHHKaTHBHBIMH JT€HCTBHSMU: 6) COBMECTHAS|
JeATETbHOCTh: TIOHUMATh M HCIOIb30BAaTh MPEHMYIIECTBA KOMaHAHOH M
WHIMBUIYalbHOH paboThl; BRIOMPATH TEMATHKY M METOJbI COBMECTHBIX|
JeHCTBHI ¢ ydeToM OOIIMX MHTEPECOB M BO3MOKHOCTEH KajKIOTro 4ieHa
KOJUTIEKTHBA;;

OBnancHHe YyHHBCPCAAbHBIMH PCETyNATHBHBIMU JCHCTBHAMH: a)
CaMOOPraHU3alUs: CaMOCTOATENLHO OCYIIECTBIATh IO3HABATENbHYIO)
JIeATETbHOCTD, BBIABIATH MPOOIEMbI, CTABUTh H (POPMYIHPOBATH COOCTBEHHbIE
3ajaun B 00pa30BATENbHON JEATENBHOCTH M JKH3HEHHBIX CHTYAIHsAX;
CaMOCTOATENFHO COCTABJIATh IIAaH PEIICHUS MPOOIEMBI C yIETOM HMEIOIIHXCS]
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHIT; 1esiaTh 0CO3HAHHBIN]
BBIOOD, apryMEHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTH 3a PEIICHHE; OIICHHBATD|
HPHOOPETEHHBIi OMBIT;;

OBnajieHne yHUBEPCATLHBIMU Y4eOHBIMU TO3HABATEALHBIMU JCHCTBHAMH B)
paboTa ¢ mH(OpManueii: BIageTh HABBIKAMH MOJTYyYCHHS HH(POPMALUH U3
UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATENHHO OCYIIECTBIATH MOMCK, aHAIH3,
CHCTEMATH3alHIO M MHTEPHPETAIHI0 HHYOPMAIIMH Pa3INYHBIX BUJIOB H (OpM
TpeCTaBICHHUS;;

OBﬂaﬂeHVle YHHUBEPCAJBHBIMU PETYIATUBHBIMU ﬂCﬁCTBMﬂMM: F) TIPUHATHE 0665{ )4
JPYTHX JIO/Ieil: IPUHUMATh ceOsl, MOHUMAst CBOM HEJOCTATKH M I0CTOMHCTBA;;
OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBUAMM: a) OOLICHHE:
OCyImeCTBIATh KOMMYHHKAaIlUH BO BCeX cepax >XM3HH; PacIlO3HABATh|
HeBepOaIbHBIE CPEJICTBA OOLICHHS, MOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYalHii M CMATYaTh KOH(MIUKTEL;
BJIAIETh PA3IMYHBIMU CIOCOOAMH OBIIECHHS 1 B3aUMONIEHCTBUS;

ITP69) chpopMHPOBAHHOCTE COOCTBEHHOI MO3UIUH MO OTHOLICHHIO K
(usnueckoii nHGOPMALKH, OTy4aeMOl U3 Pa3HBIX HCTOYHUKOB, YMEHHIT
UCIIONb30BaTh IH(POBBIE TEXHOIOIUH JUIs IOUCKA, CTPYKTYPHPOBAHHS,
MHTEPIPETAlMU M TPEJCTaBICHU yueOHOH M Hay4YHO-HOIYJAPHOH
MH(OpPMaLUK; Pa3sBUTHE YMEHHH KPHTHYECKOTO aHalM3a MOJTy4aeMoi
uHpopmanuu;;

I1P62) copMHPOBAaHHOCTE YMEHHI paclo3HaBaTh (PU3NUECKHE SBICHHS
(mpomeccsl) W OOBSACHATH HX HA OCHOBC HM3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE HpPSMONHHEHHOEe IBHIKEHHE,
cBOOOAHOE MajeHHE TeN, ABHIKCHHE MO OKPYXHOCTH, HHEPLHS,
B3aMMOJICICTBHE Tell, KoJebaTenbHOe JBHKECHIE, PE3OHAHC, BOJTHOBOE
nBinkeHne; qudQysus, 6poyHOBCKOE JBIDKCHHE, CTPOCHHE KIIKOCTEH 1
TBEP/BIX TeJ, H3MEHeHHe 00beMa Tell PH HAarpeBaHHH (OXJIAXKICHNH),
TEIIOBOC paBHOBECHE, HCIIAPCHHE, KOHACHCALHUS, ILIaBICHHE,
KpVICTaJlJlVISaLlMﬂ, KMIICHHUE, BJIAXHOCTH BOS}.lyXa, CBA3b CpeLlHei’/l
KHHETHYECKOIl SHEPrHH TEILIOBOTO ABHKCHHS MOJICKYI C aOCOIIOTHOM
'FeMllepa1"yp0l>'l, MOBBLIIICHUE JIaBJICHUS Tra3a llpl/l €ero Hal'peBaHVlM B
3aKPBITOM COCyJe, CBSI3b MEXAY HapaMeTpaMH COCTOSHHsS rasa B
M30IPOLECCaX; MEKTPU3ALHS TeJl, B3aMMOJICHCTBHE 3apsi/I0B, HATPEBAHHE
[POBOAHMKA C TOKOM, B3aHMOJCHCTBHE MarHHTOB, 3JICKTPOMArHHTHAS
VlHﬂyKL[Vlﬁ, ﬂeﬁCTBMe MArHuTHOIO IoJis Ha nposom—mk C TOKOM H
NBIOKYIMUIICS 3apsif, 9MeKTPOMArHUTHBIE KOneOaHHs M BOJHBL,
HPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHHUE, NMPETOMICHHE,
nnTepdepeHuns, AuppaKuus U MOISIPU3ALUS CBETA, JUCIEPCUS CBETA;
(dorossekTpuyeckuii 3G PekT, CBETOBOE IaBICHHE, BO3HUKHOBCHHE
JIMHEIYaToro CIeKkTpa aToMa BOJOPOAA, eCTECTBEHHAs! H HCKYCCTBEHHAs
PasMOaKTHBHOCT;;

IIP61) chopMHPOBaHHOCTH NMPEACTABICHHIT O PO U MecTe (U3UKU U
ACTPOHOMHH B COBPEMEHHOH HayyHOW KapTHHE MHpa, O
CHCTeMO0Opasyomeil pond (GU3UKH B Pa3BUTHU €CTECTBEHHBIX HAyK,
TEXHHKH U COBPEMCHHBIX TEXHOJOIHH, O BKJale POCCHHCKHX M
3apy0eXHBIX yYeHBIX-(QU3HKOB B pa3BUTHE HAyKH; IOHHMaHHE
(busnYeCKOil CyIHOCTH HAOTIONAEMBIX SBICHHI MHUKPOMHUPA, MAKPOMHIPA
U Meramupa; MOHHMaHHE DPOJIH ACTPOHOMHH B IPAKTHYECKOI
JCSTEIBHOCTU YEI0BCKA U NaIbHEHIICM HAyIHO-TEXHUYECKOM Pa3BUTHH,
ponu Gu3MKM B GOPMHUPOBAHHM KPYrozopa M (yHKIHOHAIbHON
TPAMOTHOCTH YE€IOBEKA UL PELICHIS IPAKTHICCKHUX 3a1at;;

ITP68) cchopMHPOBAHHOCTH YMEHHUS IPUMEHATH TIOJNyYCHHBIC 3HAHHS IS
OOBSICHEHHS yCIIOBHI MPOTEKaHHs QU3UUECKHUX ABICHUIT B IPHPOJE U JUIS
HNPUHATHS MPAKTHYECKUX PEUICHUI B NOBCEJHEBHOW JKU3HH JUIS
obecrieuenus 6€30MaCHOCTH MPH 0OpaIeHHH ¢ OBITOBBIMU MPHOOPaMH 1
TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHs 30POBbS M COOIIONEHHS
HOPM KOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HE0OX0MMOCTH MPHMEHEHHUs JOCTIKEHHI (H3MKH M TEXHOIOTHH JUIs
PALMOHAIEHOTO IPHPOIOIIOIE30BAHNS;;

IIP66) BrlajeHHe OCHOBHBIMH METOJAMHM HAy4YHOTrO IHO3HAHUS,
HCIIONB3YCMBIMHU B (PU3HKE: IPOBOJUTH MPSIMBIC W KOCBCHHBIC H3MCPCHHS
(u3MYECKNX BENMYMH, BHIOMPAs ONTHMAJIBHBIH COCO0 M3MEpPEHUs 1
HCIONB3YsI M3BECTHBIC METOJbI OLCHKH MOTPENIHOCTeH H3MEPeHHIA,
NPOBOJMTE MCCIIENOBAHHE 3aBHCHMOCTEH (H3MYECKHX BEIHYHH C
HCIIOJIB30BAHMEM IPSIMBIX H3MEPEHHIl, OOBACHATH MOIYYICHHBIC
pe'}lel:Ta'l"l:l, MCIIOJ]bSyﬂ (1)”3MHCCKVIC Teopl/ll/l, 3aKOHbI U IIOHATHSA, U
nenaTh BBIBOABI; COOIIONATH HpaBmia 0E30MacHOTO TpyJAa MpH
MPOBEJICHUH UCCIIC/IOBAHHI B PaMKaX y4eOHOr0 SKCIIEPUMEHTa U y4eOHO-
HCCIIEI0BATENIBCKON IEATEIbHOCTH C HCHONB30BAaHHEM LH(PPOBBIX
U3MEPHUTEIBHBIX YCTPOHCTB M 11a0OpaTOPHOTO 00OpYJOBAHHS;
c)OpMHPOBAHHOCTD IPEJCTABICHHIT O METOAAX MONYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHI;;

I1P63) BnaseHne OCHOBOMONATAIOMIUMHU (U3NYECKUMH MOHATHAMH M
BEJIMYMHAMH, XapaKTePU3YIOIMMU (U3HYECKHE MPOLECCHI (CBI3aHHBIMU
C MEXaHHYECKHM JBIDKCHHEM, B3aUMOJEHCTBUEM TeJ, MEXaHHICCKHMHI
KOJICOAHHAMH U BOJHAMM; aTOMHO-MOJICKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEIIOBBIMH I[POLECCAMH; JJICKTPUICCKUM U MATHHTHBIM IMOJSIMH,
DJIEKTPHYECKUM TOKOM, DJICKTPOMATHUTHBIMU KOJIEOAHHAMH M BOJTHAMH;
OITHYECKHMH SIBICHISIMH; KBAaHTOBBIMI SIBIICHISIMH, CTPOCHHEM aToOMa i
aTOMHOTO sIpa, PaJHOaKTUBHOCTBIO); BIaJCHHE OCHOBOIOJIArAOIIHMMI
ACTPOHOMHYECKHMH IMOHSTHSAMH, IIO3BOJISION[MMH XapaKTepH30BaTh
IpPOLECCH, MPOUCXO/SIIINE HAa 3BE3/aX, B 3BE3JHBIX CHCTEMaX, B
MEXKTaIaKTHIECKOI cpelie; JBIDKeHHE HeOECHBIX Tel, SBOIIOLHUIO 3Be31 1
Bcenennoit;;

I1P610) oBnajenne yMeHUsIMH paboTaTh B TPYIIIE .}

IIP67) chopMUPOBAHHOCTD YMEHHsI peIIaTh PACYETHBIC 331a4H C SIBHO
3a1aHHON (PU3MIECKOH MOJENbIO, HCIONb3Ys (QH3MUECKHE 3aKOHBI M
[PUHIHIIBL, Ha OCHOBE aHATIN3a yCIOBHS 334l BBIOHPATh QH3HICCKYIO
MOJIellb, BBIIENATE (DU3HUECKHEe BENMIHHEI U (OPMYIIBI, HEOOXOMHMEIE
U ee PCIICHMs, MPOBOAUTH PACUCTHl M OLCHHUBATH PEalbHOCTh
TOJTy4eHHOTO 3HAUEHUs (PU3NUECKOH BEIHYHHEI, PElaTh KadeCTBEHHbIE
3aJadd, BBICTPAMBAsl JOTHYCCKUH HENMPOTHBOPEUYUBYIO IEIMOUKY
paccyKJIeHHl ¢ OIOpol Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnueckue ABICHIS;;

I1P64) Biajienye 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUSMH, yBEPEHHOE
HCIIONIb30BAaHIE 3aKOHOB I 3aKOHOMEPHOCTEH IIPH aHANH3¢ GH3MICCKUX
SIBJICHUI H TIPOLIECCOB;;

I[1P65) yMeHHe YYUTHIBATH TPAHHUIIBI MPHMEHEHHS H3YYCHHBIX
(usMyecknx Mojeneill: MaTepHanbHas TOYKA, HHEPIHAIbHAsS CHCTEMa
OTCYeTa, HACATbHBIIT ra3; MOJEIN CTPOCHHUS Ia30B, JKUIAKOCTEH H TBEPABIX
TeJ, TOYEUHBIH JIEKTPHUYECKMIl 3apsj, sjepHas MOJeNb aToMa,
HyKJIOHHAsI MOJIEJIb ATOMHOTO s,Ipa IIPH PelleHHH (H3HICeCKHX 3a1ad;
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OK 02. Mcrons30BaTh COBpEMEHHEIE,
cpeicTBa MOHMCKAa, aHAIH3a U
HHTEpIpeTalun HHGOPMAIUH U
HHOOPMAIMOHHBIC TEXHOIOTHH s
BBHIIOTHEHHS 3ajgay
npodecCHOHANBHOI IeATEbHOCTH

OBnajieHne yHHBEPCANLHBIMH YUeOHBIMU T103HABATENLHBIMH JSHCTBUAMHI a))
6a30BpIC JIOTMYECKHE MCHCTBHA: CaMOCTOATENBHO (OPMYIHPOBATH H
aKTyaJH3UpOBaTh NpoOJIeMy, PaCCMAaTPUBATh €€ BCECTOPOHHE; yCTaHABIMBATD|
CYIIECTBEHHBIN NPH3HAK MJIM OCHOBAHMS JUIS CPaBHEHHS, KIACCHDUKALNU H
0006IIeHN s ; ONpeIeNATh HENH AesATeEHOCTH, 3a/[aBaTh ITapaMeTPhl i KPUTEPHH|
UX JOCTH)KCHMSA, BBIABIATH 3aKOHOMEPHOCTH H HPOTHBOPEUHS B
paccMaTpHBAEMBIX SIBICHHUSX; BHOCHTh KOPPEKTUBBI B JIEATEIEHOCTh, OLEHHBATh
COOTBETCTBHE PE3yNbTAaTOB MENAM, ONECHHBATH PHUCKH TOCICACTBHI
JIeATETLHOCTH; Pa3BUBATh KPEATHBHOE MBINLICHHE NPH PEIICHHN KH3HEHHBIX
npobiem;;

OBiajicHie YHHBEPCATLHEIMH PETy/IATHBHEIMH JICHCTBHSAMH: B) YMOLMOHAIILHBII]
MHTEIIEKT, MPeANoIaralomuii cpOopMUPOBAHHOCTh: CAMOpPETryIHPOBAHHUA,
BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NIPHHAMATH OTBETCTBEHHOCTH 32 CBOE|
HOBeJEHHE, CIOCOOHOCTh afanTHPOBATECA K YMOIMOHATBHBIM H3MECHEHHAM 1|
HPOSIBIATH TMOKOCT, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBALMH,
BKIIOYAIOIIEeH CTpeMiieHHEe K JOCTHIKEHHIO LIEJIH H yCHeXy, ONTHMH3M,
HMHULMATUBHOCTH, YMEHHUE LleFIC’FEOBa’Fb, HMCXO0/1s1 U3 CBOMX BO3MOX(HOC’FCFI;;
OBnazieHne yHHBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMIL ©) CAMOKOHTPOTIB:
JlaBaTh OLICHKY HOBBIM CHUTyalUs M, BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTb,
OIICHHBATh COOTBETCTBHUE PE3yAbTAaTOB IETAM;;

OBnajicHue YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIBHBIMHI JCHCTBHAMH O))
6a3oBble HccIeIOBaTeNbCKHE eHCTBHA: BlajeTh HABBIKAMH yd4eOHO-
UCCNE/IOBATENBCKON M MPOCKTHON JEATEIbHOCTH, HABBIKAMH Pa3pelICHMs]
npobieM; CocoGHOCTh H TOTOBHOCTh K CAMOCTOSATENLHOMY TIOHCKY METOOB|
pElIEHHs NPAKTHYECKUX 3a/1a4, MPMMEHECHUIO Pa3IMYHbIX METOJ0B HO3HAHHS;
OBIaJeHUE BHUAAMH NEATEABHOCTH MO MONYYEHHIO HOBOTO 3HAHHSI, €ro|
MHTEPHpETALMH, NPEeoOpPa30BAHNI0O U IPUMEHEHHIO B Pa3IHYHBIX yueOHBIX|
CHTyallUsIX, B TOM YHCIIE TIPH CO3JaHHMH YYeOHBIX M CONMATLHEIX NMPOEKTOB;|
(opMUPOBaHIE HAYYHOTO THIIA MBILLICHHS, BIaJICHHE HAYYHOH TEPMHHOJIOTHEH,
KIIIOUEBBIMU HOHATHAMH M METOJAMH; CTABUTh H (JOPMYIHPOBATE COOCTBEHHEIE]
3a1auy B 00Pa30BaTENIbHON JAEATENBHOCTH M KU3HEHHBIX CUTYAlMsX; BBISABIIATH
OPHYMHHO-CTEACTBEHHBIE CBA3M M AKTyalH3HPOBAaTh 3ajady, BBIIABHIATH)
THIIOTE3Y €€ PENICHMs, HaXOAMTh apryMEHTHI JIi J0Ka3aTeIbCTBA CBOHX|
YTBEpXKIEHHH, 3a1aBaTh IapaMeTpbl U KPUTEPHH PEIIEHHMS; aHATH3UPOBATh
HOJTy4eHHBIC B XO/I€ PEIICHHS 3a[1a4l PE3YIbTaThl, KDHTUYECCKH OLEHHBATH HX|
JI0CTOBEPHOCTE, IPOrHO3MPOBATH H3MEHEHNE B HOBEIX YCJIOBHUAX; pa3pabaThiBaTh
IJIaH PEelieHUs MPOOIEMbl C y4ETOM aHANH3a MMEIOLIMXCA MaTepHalbHbIX H
HeMaTepHaIbHBIX PECYpPCOB; OCYIIECTBIIATH LEIeHANPABICHHBIH MOKMCK NepeHoca|
CPEZCTB U CIIOCOGOB NEHCTBUSA B MPO(ECCHOHATBHYIO CPETy; YMETh IEPEHOCHT|
3HAHHS B NO3HABATENBHYIO M NPAKTUYECKYIO 00NACTH JKH3HEIEATENBHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00MacTeit;;

Osniajienne yHHBEPCATLHEIMH KOMMYHHKaTHBHBIMH JT€HCTBHSMU: 6) COBMECTHAS|
JeATETbHOCTh: TIOHUMATh M HCIOIb30BAaTh MPEHMYIIECTBA KOMaHAHOH M
WHIMBUIYalbHOH paboThl; BRIOMPATH TEMATHKY M METOJbI COBMECTHBIX|
JeHCTBHI ¢ ydeToM OOIIMX MHTEPECOB M BO3MOKHOCTEH KajKIOTro 4ieHa
KOJUTIEKTHBA;;

OBnancHHe YyHHBCPCAAbHBIMH PCETyNATHBHBIMU JCHCTBHAMH: a)
CaMOOPraHU3alUs: CaMOCTOATENLHO OCYIIECTBIATh IO3HABATENbHYIO)
JIeATETbHOCTD, BBIABIATH MPOOIEMbI, CTABUTh H (POPMYIHPOBATH COOCTBEHHbIE
3ajaun B 00pa30BATENbHON JEATENBHOCTH M JKH3HEHHBIX CHTYAIHsAX;
CaMOCTOATENFHO COCTABJIATh IIAaH PEIICHUS MPOOIEMBI C yIETOM HMEIOIIHXCS]
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHIT; 1esiaTh 0CO3HAHHBIN]
BBIOOD, apryMEHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTH 3a PEIICHHE; OIICHHBATD|
HPHOOPETEHHBIi OMBIT;;

OBnajieHne yHUBEPCATLHBIMU Y4eOHBIMU TO3HABATEALHBIMU JCHCTBHAMH B)
paboTa ¢ mH(OpManueii: BIageTh HABBIKAMH MOJTYyYCHHS HH(POPMALUH U3
UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATENHHO OCYIIECTBIATH MOMCK, aHAIH3,
CHCTEMATH3alHIO M MHTEPHPETAIHI0 HHYOPMAIIMH Pa3INYHBIX BUJIOB H (OpM
TpeCTaBICHHUS;;

OBﬂaﬂeHVle YHHUBEPCAJBHBIMU PETYIATUBHBIMU ﬂCﬁCTBMﬂMM: F) TIPUHATHE 0665{ )4
JPYTHX JIO/Ieil: IPUHUMATh ceOsl, MOHUMAst CBOM HEJOCTATKH M I0CTOMHCTBA;;
OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBUAMM: a) OOLICHHE:
OCyImeCTBIATh KOMMYHHKAaIlUH BO BCeX cepax >XM3HH; PacIlO3HABATh|
HeBepOaIbHBIE CPEJICTBA OOLICHHS, MOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYalHii M CMATYaTh KOH(MIUKTEL;
BJIAIETh PA3IMYHBIMU CIOCOOAMH OBIIECHHS 1 B3aUMONIEHCTBUS;

ITP69) chpopMHPOBAHHOCTE COOCTBEHHOI MO3UIUH MO OTHOLICHHIO K
(usnueckoii nHGOPMALKH, OTy4aeMOl U3 Pa3HBIX HCTOYHUKOB, YMEHHIT
UCIIONb30BaTh IH(POBBIE TEXHOIOIUH JUIs IOUCKA, CTPYKTYPHPOBAHHS,
MHTEPIPETAlMU M TPEJCTaBICHU yueOHOH M Hay4YHO-HOIYJAPHOH
MH(OpPMaLUK; Pa3sBUTHE YMEHHH KPHTHYECKOTO aHalM3a MOJTy4aeMoi
uHpopmanuu;;

I1P62) copMHPOBAaHHOCTE YMEHHI paclo3HaBaTh (PU3NUECKHE SBICHHS
(mpomeccsl) W OOBSACHATH HX HA OCHOBC HM3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE HpPSMONHHEHHOEe IBHIKEHHE,
cBOOOAHOE MajeHHE TeN, ABHIKCHHE MO OKPYXHOCTH, HHEPLHS,
B3aMMOJICICTBHE Tell, KoJebaTenbHOe JBHKECHIE, PE3OHAHC, BOJTHOBOE
nBinkeHne; qudQysus, 6poyHOBCKOE JBIDKCHHE, CTPOCHHE KIIKOCTEH 1
TBEP/BIX TeJ, H3MEHeHHe 00beMa Tell PH HAarpeBaHHH (OXJIAXKICHNH),
TEIIOBOC paBHOBECHE, HCIIAPCHHE, KOHACHCALHUS, ILIaBICHHE,
KpVICTaJlJlVISaLlMﬂ, KMIICHHUE, BJIAXHOCTH BOS}.lyXa, CBA3b CpeLlHei’/l
KHHETHYECKOIl SHEPrHH TEILIOBOTO ABHKCHHS MOJICKYI C aOCOIIOTHOM
'FeMllepa1"yp0l>'l, MOBBLIIICHUE JIaBJICHUS Tra3a llpl/l €ero Hal'peBaHVlM B
3aKPBITOM COCyJe, CBSI3b MEXAY HapaMeTpaMH COCTOSHHsS rasa B
M30IPOLECCaX; MEKTPU3ALHS TeJl, B3aMMOJICHCTBHE 3apsi/I0B, HATPEBAHHE
[POBOAHMKA C TOKOM, B3aHMOJCHCTBHE MarHHTOB, 3JICKTPOMArHHTHAS
VlHﬂyKL[Vlﬁ, ﬂeﬁCTBMe MArHuTHOIO IoJis Ha nposom—mk C TOKOM H
NBIOKYIMUIICS 3apsif, 9MeKTPOMArHUTHBIE KOneOaHHs M BOJHBL,
HPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHHUE, NMPETOMICHHE,
nnTepdepeHuns, AuppaKuus U MOISIPU3ALUS CBETA, JUCIEPCUS CBETA;
(dorossekTpuyeckuii 3G PekT, CBETOBOE IaBICHHE, BO3HUKHOBCHHE
JIMHEIYaToro CIeKkTpa aToMa BOJOPOAA, eCTECTBEHHAs! H HCKYCCTBEHHAs
PasMOaKTHBHOCT;;

IIP61) chopMHPOBaHHOCTH NMPEACTABICHHIT O PO U MecTe (U3UKU U
ACTPOHOMHH B COBPEMEHHOH HayyHOW KapTHHE MHpa, O
CHCTeMO0Opasyomeil pond (GU3UKH B Pa3BUTHU €CTECTBEHHBIX HAyK,
TEXHHKH U COBPEMCHHBIX TEXHOJOIHH, O BKJale POCCHHCKHX M
3apy0eXHBIX yYeHBIX-(QU3HKOB B pa3BUTHE HAyKH; IOHHMaHHE
(busnYeCKOil CyIHOCTH HAOTIONAEMBIX SBICHHI MHUKPOMHUPA, MAKPOMHIPA
U Meramupa; MOHHMaHHE DPOJIH ACTPOHOMHH B IPAKTHYECKOI
JCSTEIBHOCTU YEI0BCKA U NaIbHEHIICM HAyIHO-TEXHUYECKOM Pa3BUTHH,
ponu Gu3MKM B GOPMHUPOBAHHM KPYrozopa M (yHKIHOHAIbHON
TPAMOTHOCTH YE€IOBEKA UL PELICHIS IPAKTHICCKHUX 3a1at;;

ITP68) cchopMHPOBAHHOCTH YMEHHUS IPUMEHATH TIOJNyYCHHBIC 3HAHHS IS
OOBSICHEHHS yCIIOBHI MPOTEKaHHs QU3UUECKHUX ABICHUIT B IPHPOJE U JUIS
HNPUHATHS MPAKTHYECKUX PEUICHUI B NOBCEJHEBHOW JKU3HH JUIS
obecrieuenus 6€30MaCHOCTH MPH 0OpaIeHHH ¢ OBITOBBIMU MPHOOPaMH 1
TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHs 30POBbS M COOIIONEHHS
HOPM KOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HE0OX0MMOCTH MPHMEHEHHUs JOCTIKEHHI (H3MKH M TEXHOIOTHH JUIs
PALMOHAIEHOTO IPHPOIOIIOIE30BAHNS;;

IIP66) BrlajeHHe OCHOBHBIMH METOJAMHM HAy4YHOTrO IHO3HAHUS,
HCIIONB3YCMBIMHU B (PU3HKE: IPOBOJUTH MPSIMBIC W KOCBCHHBIC H3MCPCHHS
(u3MYECKNX BENMYMH, BHIOMPAs ONTHMAJIBHBIH COCO0 M3MEpPEHUs 1
HCIONB3YsI M3BECTHBIC METOJbI OLCHKH MOTPENIHOCTeH H3MEPeHHIA,
NPOBOJMTE MCCIIENOBAHHE 3aBHCHMOCTEH (H3MYECKHX BEIHYHH C
HCIIOJIB30BAHMEM IPSIMBIX H3MEPEHHIl, OOBACHATH MOIYYICHHBIC
pe'}lel:Ta'l"l:l, MCIIOJ]bSyﬂ (1)”3MHCCKVIC Teopl/ll/l, 3aKOHbI U IIOHATHSA, U
nenaTh BBIBOABI; COOIIONATH HpaBmia 0E30MacHOTO TpyJAa MpH
MPOBEJICHUH UCCIIC/IOBAHHI B PaMKaX y4eOHOr0 SKCIIEPUMEHTa U y4eOHO-
HCCIIEI0BATENIBCKON IEATEIbHOCTH C HCHONB30BAaHHEM LH(PPOBBIX
U3MEPHUTEIBHBIX YCTPOHCTB M 11a0OpaTOPHOTO 00OpYJOBAHHS;
c)OpMHPOBAHHOCTD IPEJCTABICHHIT O METOAAX MONYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHI;;

I1P63) BnaseHne OCHOBOMONATAIOMIUMHU (U3NYECKUMH MOHATHAMH M
BEJIMYMHAMH, XapaKTePU3YIOIMMU (U3HYECKHE MPOLECCHI (CBI3aHHBIMU
C MEXaHHYECKHM JBIDKCHHEM, B3aUMOJEHCTBUEM TeJ, MEXaHHICCKHMHI
KOJICOAHHAMH U BOJHAMM; aTOMHO-MOJICKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEIIOBBIMH I[POLECCAMH; JJICKTPUICCKUM U MATHHTHBIM IMOJSIMH,
DJIEKTPHYECKUM TOKOM, DJICKTPOMATHUTHBIMU KOJIEOAHHAMH M BOJTHAMH;
OITHYECKHMH SIBICHISIMH; KBAaHTOBBIMI SIBIICHISIMH, CTPOCHHEM aToOMa i
aTOMHOTO sIpa, PaJHOaKTUBHOCTBIO); BIaJCHHE OCHOBOIOJIArAOIIHMMI
ACTPOHOMHYECKHMH IMOHSTHSAMH, IIO3BOJISION[MMH XapaKTepH30BaTh
IpPOLECCH, MPOUCXO/SIIINE HAa 3BE3/aX, B 3BE3JHBIX CHCTEMaX, B
MEXKTaIaKTHIECKOI cpelie; JBIDKeHHE HeOECHBIX Tel, SBOIIOLHUIO 3Be31 1
Bcenennoit;;

I1P610) oBnajenne yMeHUsIMH paboTaTh B TPYIIIE .}

IIP67) chopMUPOBAHHOCTD YMEHHsI peIIaTh PACYETHBIC 331a4H C SIBHO
3a1aHHON (PU3MIECKOH MOJENbIO, HCIONb3Ys (QH3MUECKHE 3aKOHBI M
[PUHIHIIBL, Ha OCHOBE aHATIN3a yCIOBHS 334l BBIOHPATh QH3HICCKYIO
MOJIellb, BBIIENATE (DU3HUECKHEe BENMIHHEI U (OPMYIIBI, HEOOXOMHMEIE
U ee PCIICHMs, MPOBOAUTH PACUCTHl M OLCHHUBATH PEalbHOCTh
TOJTy4eHHOTO 3HAUEHUs (PU3NUECKOH BEIHYHHEI, PElaTh KadeCTBEHHbIE
3aJadd, BBICTPAMBAsl JOTHYCCKUH HENMPOTHBOPEUYUBYIO IEIMOUKY
paccyKJIeHHl ¢ OIOpol Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnueckue ABICHIS;;

I1P64) Biajienye 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUSMH, yBEPEHHOE
HCIIONIb30BAaHIE 3aKOHOB I 3aKOHOMEPHOCTEH IIPH aHANH3¢ GH3MICCKUX
SIBJICHUI H TIPOLIECCOB;;

I[1P65) yMeHHe YYUTHIBATH TPAHHUIIBI MPHMEHEHHS H3YYCHHBIX
(usMyecknx Mojeneill: MaTepHanbHas TOYKA, HHEPIHAIbHAsS CHCTEMa
OTCYeTa, HACATbHBIIT ra3; MOJEIN CTPOCHHUS Ia30B, JKUIAKOCTEH H TBEPABIX
TeJ, TOYEUHBIH JIEKTPHUYECKMIl 3apsj, sjepHas MOJeNb aToMa,
HyKJIOHHAsI MOJIEJIb ATOMHOTO s,Ipa IIPH PelleHHH (H3HICeCKHX 3a1ad;
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OK 06. IlposBIsTh TpaXIaHCKO-
NaTPUOTHYECKYK  MO3HMIHIO,
IeMOHCTPUPOBATE  OCO3HAHHOE
moBeNEHHE HAa OCHOBE|
TPaAMIMOHHEIX  POCCHHCKHX
1yXOBHO-HPABCTBEHHBIX LEHHOCTEIH,
B TOM 4YHCIE C Yy4YeTOM
rapMOHH3ALNN MEKHAIMOHAIBHBIX H
MEXPEIHTHO3HBIX  OTHOUICHHIA,
NPUMCHATH CTAaHZAPTH
AHTHKOPPYIIMOHHOTO TIOBEICHHS

OBnajieHne yHHBEPCANLHBIMH YUeOHBIMU T103HABATENLHBIMH JSHCTBUAMHI a))
6a30BpIC JIOTMYECKHE MCHCTBHA: CaMOCTOATENBHO (OPMYIHPOBATH H
aKTyaJH3UpOBaTh NpoOJIeMy, PaCCMAaTPUBATh €€ BCECTOPOHHE; yCTaHABIMBATD|
CYIIECTBEHHBIN NPH3HAK MJIM OCHOBAHMS JUIS CPaBHEHHS, KIACCHDUKALNU H
0006IIeHN s ; ONpeIeNATh HENH AesATeEHOCTH, 3a/[aBaTh ITapaMeTPhl i KPUTEPHH|
UX JOCTH)KCHMSA, BBIABIATH 3aKOHOMEPHOCTH H HPOTHBOPEUHS B
paccMaTpHBAEMBIX SIBICHHUSX; BHOCHTh KOPPEKTUBBI B JIEATEIEHOCTh, OLEHHBATh
COOTBETCTBHE PE3yNbTAaTOB MENAM, ONECHHBATH PHUCKH TOCICACTBHI
JIeATETLHOCTH; Pa3BUBATh KPEATHBHOE MBINLICHHE NPH PEIICHHN KH3HEHHBIX
npobiem;;

OBiajicHie YHHBEPCATLHEIMH PETy/IATHBHEIMH JICHCTBHSAMH: B) YMOLMOHAIILHBII]
MHTEIIEKT, MPeANoIaralomuii cpOopMUPOBAHHOCTh: CAMOpPETryIHPOBAHHUA,
BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NIPHHAMATH OTBETCTBEHHOCTH 32 CBOE|
HOBeJEHHE, CIOCOOHOCTh afanTHPOBATECA K YMOIMOHATBHBIM H3MECHEHHAM 1|
HPOSIBIATH TMOKOCT, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBALMH,
BKIIOYAIOIIEeH CTpeMiieHHEe K JOCTHIKEHHIO LIEJIH H yCHeXy, ONTHMH3M,
HMHULMATUBHOCTH, YMEHHUE LleFIC’FEOBa’Fb, HMCXO0/1s1 U3 CBOMX BO3MOX(HOC’FCFI;;
OBnazieHne yHHBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMIL ©) CAMOKOHTPOTIB:
JlaBaTh OLICHKY HOBBIM CHUTyalUs M, BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTb,
OIICHHBATh COOTBETCTBHUE PE3yAbTAaTOB IETAM;;

OBnajicHue YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIBHBIMHI JCHCTBHAMH O))
6a3oBble HccIeIOBaTeNbCKHE eHCTBHA: BlajeTh HABBIKAMH yd4eOHO-
UCCNE/IOBATENBCKON M MPOCKTHON JEATEIbHOCTH, HABBIKAMH Pa3pelICHMs]
npobieM; CocoGHOCTh H TOTOBHOCTh K CAMOCTOSATENLHOMY TIOHCKY METOOB|
pElIEHHs NPAKTHYECKUX 3a/1a4, MPMMEHECHUIO Pa3IMYHbIX METOJ0B HO3HAHHS;
OBIaJeHUE BHUAAMH NEATEABHOCTH MO MONYYEHHIO HOBOTO 3HAHHSI, €ro|
MHTEPHpETALMH, NPEeoOpPa30BAHNI0O U IPUMEHEHHIO B Pa3IHYHBIX yueOHBIX|
CHTyallUsIX, B TOM YHCIIE TIPH CO3JaHHMH YYeOHBIX M CONMATLHEIX NMPOEKTOB;|
(opMUPOBaHIE HAYYHOTO THIIA MBILLICHHS, BIaJICHHE HAYYHOH TEPMHHOJIOTHEH,
KIIIOUEBBIMU HOHATHAMH M METOJAMH; CTABUTh H (JOPMYIHPOBATE COOCTBEHHEIE]
3a1auy B 00Pa30BaTENIbHON JAEATENBHOCTH M KU3HEHHBIX CUTYAlMsX; BBISABIIATH
OPHYMHHO-CTEACTBEHHBIE CBA3M M AKTyalH3HPOBAaTh 3ajady, BBIIABHIATH)
THIIOTE3Y €€ PENICHMs, HaXOAMTh apryMEHTHI JIi J0Ka3aTeIbCTBA CBOHX|
YTBEpXKIEHHH, 3a1aBaTh IapaMeTpbl U KPUTEPHH PEIIEHHMS; aHATH3UPOBATh
HOJTy4eHHBIC B XO/I€ PEIICHHS 3a[1a4l PE3YIbTaThl, KDHTUYECCKH OLEHHBATH HX|
JI0CTOBEPHOCTE, IPOrHO3MPOBATH H3MEHEHNE B HOBEIX YCJIOBHUAX; pa3pabaThiBaTh
IJIaH PEelieHUs MPOOIEMbl C y4ETOM aHANH3a MMEIOLIMXCA MaTepHalbHbIX H
HeMaTepHaIbHBIX PECYpPCOB; OCYIIECTBIIATH LEIeHANPABICHHBIH MOKMCK NepeHoca|
CPEZCTB U CIIOCOGOB NEHCTBUSA B MPO(ECCHOHATBHYIO CPETy; YMETh IEPEHOCHT|
3HAHHS B NO3HABATENBHYIO M NPAKTUYECKYIO 00NACTH JKH3HEIEATENBHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00MacTeit;;

Osniajienne yHHBEPCATLHEIMH KOMMYHHKaTHBHBIMH JT€HCTBHSMU: 6) COBMECTHAS|
JeATETbHOCTh: TIOHUMATh M HCIOIb30BAaTh MPEHMYIIECTBA KOMaHAHOH M
WHIMBUIYalbHOH paboThl; BRIOMPATH TEMATHKY M METOJbI COBMECTHBIX|
JeHCTBHI ¢ ydeToM OOIIMX MHTEPECOB M BO3MOKHOCTEH KajKIOTro 4ieHa
KOJUTIEKTHBA;;

OBnancHHe YyHHBCPCAAbHBIMH PCETyNATHBHBIMU JCHCTBHAMH: a)
CaMOOPraHU3alUs: CaMOCTOATENLHO OCYIIECTBIATh IO3HABATENbHYIO)
JIeATETbHOCTD, BBIABIATH MPOOIEMbI, CTABUTh H (POPMYIHPOBATH COOCTBEHHbIE
3ajaun B 00pa30BATENbHON JEATENBHOCTH M JKH3HEHHBIX CHTYAIHsAX;
CaMOCTOATENFHO COCTABJIATh IIAaH PEIICHUS MPOOIEMBI C yIETOM HMEIOIIHXCS]
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHIT; 1esiaTh 0CO3HAHHBIN]
BBIOOD, apryMEHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTH 3a PEIICHHE; OIICHHBATD|
HPHOOPETEHHBIi OMBIT;;

OBnajieHne yHUBEPCATLHBIMU Y4eOHBIMU TO3HABATEALHBIMU JCHCTBHAMH B)
paboTa ¢ mH(OpManueii: BIageTh HABBIKAMH MOJTYyYCHHS HH(POPMALUH U3
UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATENHHO OCYIIECTBIATH MOMCK, aHAIH3,
CHCTEMATH3alHIO M MHTEPHPETAIHI0 HHYOPMAIIMH Pa3INYHBIX BUJIOB H (OpM
TpeCTaBICHHUS;;

OBﬂaﬂeHVle YHHUBEPCAJBHBIMU PETYIATUBHBIMU ﬂCﬁCTBMﬂMM: F) TIPUHATHE 0665{ )4
JPYTHX JIO/Ieil: IPUHUMATh ceOsl, MOHUMAst CBOM HEJOCTATKH M I0CTOMHCTBA;;
OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBUAMM: a) OOLICHHE:
OCyImeCTBIATh KOMMYHHKAaIlUH BO BCeX cepax >XM3HH; PacIlO3HABATh|
HeBepOaIbHBIE CPEJICTBA OOLICHHS, MOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYalHii M CMATYaTh KOH(MIUKTEL;
BJIAIETh PA3IMYHBIMU CIOCOOAMH OBIIECHHS 1 B3aUMONIEHCTBUS;

ITP69) chpopMHPOBAHHOCTE COOCTBEHHOI MO3UIUH MO OTHOLICHHIO K
(usnueckoii nHGOPMALKH, OTy4aeMOl U3 Pa3HBIX HCTOYHUKOB, YMEHHIT
UCIIONb30BaTh IH(POBBIE TEXHOIOIUH JUIs IOUCKA, CTPYKTYPHPOBAHHS,
MHTEPIPETAlMU M TPEJCTaBICHU yueOHOH M Hay4YHO-HOIYJAPHOH
MH(OpPMaLUK; Pa3sBUTHE YMEHHH KPHTHYECKOTO aHalM3a MOJTy4aeMoi
uHpopmanuu;;

I1P62) copMHPOBAaHHOCTE YMEHHI paclo3HaBaTh (PU3NUECKHE SBICHHS
(mpomeccsl) W OOBSACHATH HX HA OCHOBC HM3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE HpPSMONHHEHHOEe IBHIKEHHE,
cBOOOAHOE MajeHHE TeN, ABHIKCHHE MO OKPYXHOCTH, HHEPLHS,
B3aMMOJICICTBHE Tell, KoJebaTenbHOe JBHKECHIE, PE3OHAHC, BOJTHOBOE
nBinkeHne; qudQysus, 6poyHOBCKOE JBIDKCHHE, CTPOCHHE KIIKOCTEH 1
TBEP/BIX TeJ, H3MEHeHHe 00beMa Tell PH HAarpeBaHHH (OXJIAXKICHNH),
TEIIOBOC paBHOBECHE, HCIIAPCHHE, KOHACHCALHUS, ILIaBICHHE,
KpVICTaJlJlVISaLlMﬂ, KMIICHHUE, BJIAXHOCTH BOS}.lyXa, CBA3b CpeLlHei’/l
KHHETHYECKOIl SHEPrHH TEILIOBOTO ABHKCHHS MOJICKYI C aOCOIIOTHOM
'FeMllepa1"yp0l>'l, MOBBLIIICHUE JIaBJICHUS Tra3a llpl/l €ero Hal'peBaHVlM B
3aKPBITOM COCyJe, CBSI3b MEXAY HapaMeTpaMH COCTOSHHsS rasa B
M30IPOLECCaX; MEKTPU3ALHS TeJl, B3aMMOJICHCTBHE 3apsi/I0B, HATPEBAHHE
[POBOAHMKA C TOKOM, B3aHMOJCHCTBHE MarHHTOB, 3JICKTPOMArHHTHAS
VlHﬂyKL[Vlﬁ, ﬂeﬁCTBMe MArHuTHOIO IoJis Ha nposom—mk C TOKOM H
NBIOKYIMUIICS 3apsif, 9MeKTPOMArHUTHBIE KOneOaHHs M BOJHBL,
HPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHHUE, NMPETOMICHHE,
nnTepdepeHuns, AuppaKuus U MOISIPU3ALUS CBETA, JUCIEPCUS CBETA;
(dorossekTpuyeckuii 3G PekT, CBETOBOE IaBICHHE, BO3HUKHOBCHHE
JIMHEIYaToro CIeKkTpa aToMa BOJOPOAA, eCTECTBEHHAs! H HCKYCCTBEHHAs
PasMOaKTHBHOCT;;

IIP61) chopMHPOBaHHOCTH NMPEACTABICHHIT O PO U MecTe (U3UKU U
ACTPOHOMHH B COBPEMEHHOH HayyHOW KapTHHE MHpa, O
CHCTeMO0Opasyomeil pond (GU3UKH B Pa3BUTHU €CTECTBEHHBIX HAyK,
TEXHHKH U COBPEMCHHBIX TEXHOJOIHH, O BKJale POCCHHCKHX M
3apy0eXHBIX yYeHBIX-(QU3HKOB B pa3BUTHE HAyKH; IOHHMaHHE
(busnYeCKOil CyIHOCTH HAOTIONAEMBIX SBICHHI MHUKPOMHUPA, MAKPOMHIPA
U Meramupa; MOHHMaHHE DPOJIH ACTPOHOMHH B IPAKTHYECKOI
JCSTEIBHOCTU YEI0BCKA U NaIbHEHIICM HAyIHO-TEXHUYECKOM Pa3BUTHH,
ponu Gu3MKM B GOPMHUPOBAHHM KPYrozopa M (yHKIHOHAIbHON
TPAMOTHOCTH YE€IOBEKA UL PELICHIS IPAKTHICCKHUX 3a1at;;

ITP68) cchopMHPOBAHHOCTH YMEHHUS IPUMEHATH TIOJNyYCHHBIC 3HAHHS IS
OOBSICHEHHS yCIIOBHI MPOTEKaHHs QU3UUECKHUX ABICHUIT B IPHPOJE U JUIS
HNPUHATHS MPAKTHYECKUX PEUICHUI B NOBCEJHEBHOW JKU3HH JUIS
obecrieuenus 6€30MaCHOCTH MPH 0OpaIeHHH ¢ OBITOBBIMU MPHOOPaMH 1
TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHs 30POBbS M COOIIONEHHS
HOPM KOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HE0OX0MMOCTH MPHMEHEHHUs JOCTIKEHHI (H3MKH M TEXHOIOTHH JUIs
PALMOHAIEHOTO IPHPOIOIIOIE30BAHNS;;

IIP66) BrlajeHHe OCHOBHBIMH METOJAMHM HAy4YHOTrO IHO3HAHUS,
HCIIONB3YCMBIMHU B (PU3HKE: IPOBOJUTH MPSIMBIC W KOCBCHHBIC H3MCPCHHS
(u3MYECKNX BENMYMH, BHIOMPAs ONTHMAJIBHBIH COCO0 M3MEpPEHUs 1
HCIONB3YsI M3BECTHBIC METOJbI OLCHKH MOTPENIHOCTeH H3MEPeHHIA,
NPOBOJMTE MCCIIENOBAHHE 3aBHCHMOCTEH (H3MYECKHX BEIHYHH C
HCIIOJIB30BAHMEM IPSIMBIX H3MEPEHHIl, OOBACHATH MOIYYICHHBIC
pe'}lel:Ta'l"l:l, MCIIOJ]bSyﬂ (1)”3MHCCKVIC Teopl/ll/l, 3aKOHbI U IIOHATHSA, U
nenaTh BBIBOABI; COOIIONATH HpaBmia 0E30MacHOTO TpyJAa MpH
MPOBEJICHUH UCCIIC/IOBAHHI B PaMKaX y4eOHOr0 SKCIIEPUMEHTa U y4eOHO-
HCCIIEI0BATENIBCKON IEATEIbHOCTH C HCHONB30BAaHHEM LH(PPOBBIX
U3MEPHUTEIBHBIX YCTPOHCTB M 11a0OpaTOPHOTO 00OpYJOBAHHS;
c)OpMHPOBAHHOCTD IPEJCTABICHHIT O METOAAX MONYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHI;;

I1P63) BnaseHne OCHOBOMONATAIOMIUMHU (U3NYECKUMH MOHATHAMH M
BEJIMYMHAMH, XapaKTePU3YIOIMMU (U3HYECKHE MPOLECCHI (CBI3aHHBIMU
C MEXaHHYECKHM JBIDKCHHEM, B3aUMOJEHCTBUEM TeJ, MEXaHHICCKHMHI
KOJICOAHHAMH U BOJHAMM; aTOMHO-MOJICKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEIIOBBIMH I[POLECCAMH; JJICKTPUICCKUM U MATHHTHBIM IMOJSIMH,
DJIEKTPHYECKUM TOKOM, DJICKTPOMATHUTHBIMU KOJIEOAHHAMH M BOJTHAMH;
OITHYECKHMH SIBICHISIMH; KBAaHTOBBIMI SIBIICHISIMH, CTPOCHHEM aToOMa i
aTOMHOTO sIpa, PaJHOaKTUBHOCTBIO); BIaJCHHE OCHOBOIOJIArAOIIHMMI
ACTPOHOMHYECKHMH IMOHSTHSAMH, IIO3BOJISION[MMH XapaKTepH30BaTh
IpPOLECCH, MPOUCXO/SIIINE HAa 3BE3/aX, B 3BE3JHBIX CHCTEMaX, B
MEXKTaIaKTHIECKOI cpelie; JBIDKeHHE HeOECHBIX Tel, SBOIIOLHUIO 3Be31 1
Bcenennoit;;

I1P610) oBnajenne yMeHUsIMH paboTaTh B TPYIIIE .}

IIP67) chopMUPOBAHHOCTD YMEHHsI peIIaTh PACYETHBIC 331a4H C SIBHO
3a1aHHON (PU3MIECKOH MOJENbIO, HCIONb3Ys (QH3MUECKHE 3aKOHBI M
[PUHIHIIBL, Ha OCHOBE aHATIN3a yCIOBHS 334l BBIOHPATh QH3HICCKYIO
MOJIellb, BBIIENATE (DU3HUECKHEe BENMIHHEI U (OPMYIIBI, HEOOXOMHMEIE
U ee PCIICHMs, MPOBOAUTH PACUCTHl M OLCHHUBATH PEalbHOCTh
TOJTy4eHHOTO 3HAUEHUs (PU3NUECKOH BEIHYHHEI, PElaTh KadeCTBEHHbIE
3aJadd, BBICTPAMBAsl JOTHYCCKUH HENMPOTHBOPEUYUBYIO IEIMOUKY
paccyKJIeHHl ¢ OIOpol Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnueckue ABICHIS;;

I1P64) Biajienye 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUSMH, yBEPEHHOE
HCIIONIb30BAaHIE 3aKOHOB I 3aKOHOMEPHOCTEH IIPH aHANH3¢ GH3MICCKUX
SIBJICHUI H TIPOLIECCOB;;

I[1P65) yMeHHe YYUTHIBATH TPAHHUIIBI MPHMEHEHHS H3YYCHHBIX
(usMyecknx Mojeneill: MaTepHanbHas TOYKA, HHEPIHAIbHAsS CHCTEMa
OTCYeTa, HACATbHBIIT ra3; MOJEIN CTPOCHHUS Ia30B, JKUIAKOCTEH H TBEPABIX
TeJ, TOYEUHBIH JIEKTPHUYECKMIl 3apsj, sjepHas MOJeNb aToMa,
HyKJIOHHAsI MOJIEJIb ATOMHOTO s,Ipa IIPH PelleHHH (H3HICeCKHX 3a1ad;
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HanmenoBanue KoMneTeHuuii
cornmacio PIrOC CIIO

Hanmenosanune pesyabraros Tuna "Meranpeamernsiii” cornacno ®I'OC

COO

HaumenoBanue pesyasratos Tuna "Ilpeavernsii" cornacno ®I'OC

COO

OK 07. CozelicTBOBaTh COXPaHEHUIO
OKpYyXatome it Cpeasl,
pecypcocOepexeHHIo, NPUMEHSATh
3HaHMA 00 M3MEHCHMHU KIMMaTa,
1D ¥ H ILH 1Bl GepexKIUBOTO
NpoM3BOJCTBA, 3phexkTHBHO|
neificTBOBaTH B uUpe3BbIUAHBIX
CHTYaLHAX

OBnajieHne yHHBEPCANLHBIMH YUeOHBIMU T103HABATENLHBIMH JSHCTBUAMHI a))
6a30BpIC JIOTMYECKHE MCHCTBHA: CaMOCTOATENBHO (OPMYIHPOBATH H
aKTyaJH3UpOBaTh NpoOJIeMy, PaCCMAaTPUBATh €€ BCECTOPOHHE; yCTaHABIMBATD|
CYIIECTBEHHBIN NPH3HAK MJIM OCHOBAHMS JUIS CPaBHEHHS, KIACCHDUKALNU H
0006IIeHN s ; ONpeIeNATh HENH AesATeEHOCTH, 3a/[aBaTh ITapaMeTPhl i KPUTEPHH|
UX JOCTH)KCHMSA, BBIABIATH 3aKOHOMEPHOCTH H HPOTHBOPEUHS B
paccMaTpHBAEMBIX SIBICHHUSX; BHOCHTh KOPPEKTUBBI B JIEATEIEHOCTh, OLEHHBATh
COOTBETCTBHE PE3yNbTAaTOB MENAM, ONECHHBATH PHUCKH TOCICACTBHI
JIeATETLHOCTH; Pa3BUBATh KPEATHBHOE MBINLICHHE NPH PEIICHHN KH3HEHHBIX
npobiem;;

OBiajicHie YHHBEPCATLHEIMH PETy/IATHBHEIMH JICHCTBHSAMH: B) YMOLMOHAIILHBII]
MHTEIIEKT, MPeANoIaralomuii cpOopMUPOBAHHOCTh: CAMOpPETryIHPOBAHHUA,
BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NIPHHAMATH OTBETCTBEHHOCTH 32 CBOE|
HOBeJEHHE, CIOCOOHOCTh afanTHPOBATECA K YMOIMOHATBHBIM H3MECHEHHAM 1|
HPOSIBIATH TMOKOCT, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBALMH,
BKIIOYAIOIIEeH CTpeMiieHHEe K JOCTHIKEHHIO LIEJIH H yCHeXy, ONTHMH3M,
HMHULMATUBHOCTH, YMEHHUE LleFIC’FEOBa’Fb, HMCXO0/1s1 U3 CBOMX BO3MOX(HOC’FCFI;;
OBnazieHne yHHBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMIL ©) CAMOKOHTPOTIB:
JlaBaTh OLICHKY HOBBIM CHUTyalUs M, BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTb,
OIICHHBATh COOTBETCTBHUE PE3yAbTAaTOB IETAM;;

OBnajicHue YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIBHBIMHI JCHCTBHAMH O))
6a3oBble HccIeIOBaTeNbCKHE eHCTBHA: BlajeTh HABBIKAMH yd4eOHO-
UCCNE/IOBATENBCKON M MPOCKTHON JEATEIbHOCTH, HABBIKAMH Pa3pelICHMs]
npobieM; CocoGHOCTh H TOTOBHOCTh K CAMOCTOSATENLHOMY TIOHCKY METOOB|
pElIEHHs NPAKTHYECKUX 3a/1a4, MPMMEHECHUIO Pa3IMYHbIX METOJ0B HO3HAHHS;
OBIaJeHUE BHUAAMH NEATEABHOCTH MO MONYYEHHIO HOBOTO 3HAHHSI, €ro|
MHTEPHpETALMH, NPEeoOpPa30BAHNI0O U IPUMEHEHHIO B Pa3IHYHBIX yueOHBIX|
CHTyallUsIX, B TOM YHCIIE TIPH CO3JaHHMH YYeOHBIX M CONMATLHEIX NMPOEKTOB;|
(opMUPOBaHIE HAYYHOTO THIIA MBILLICHHS, BIaJICHHE HAYYHOH TEPMHHOJIOTHEH,
KIIIOUEBBIMU HOHATHAMH M METOJAMH; CTABUTh H (JOPMYIHPOBATE COOCTBEHHEIE]
3a1auy B 00Pa30BaTENIbHON JAEATENBHOCTH M KU3HEHHBIX CUTYAlMsX; BBISABIIATH
OPHYMHHO-CTEACTBEHHBIE CBA3M M AKTyalH3HPOBAaTh 3ajady, BBIIABHIATH)
THIIOTE3Y €€ PENICHMs, HaXOAMTh apryMEHTHI JIi J0Ka3aTeIbCTBA CBOHX|
YTBEpXKIEHHH, 3a1aBaTh IapaMeTpbl U KPUTEPHH PEIIEHHMS; aHATH3UPOBATh
HOJTy4eHHBIC B XO/I€ PEIICHHS 3a[1a4l PE3YIbTaThl, KDHTUYECCKH OLEHHBATH HX|
JI0CTOBEPHOCTE, IPOrHO3MPOBATH H3MEHEHNE B HOBEIX YCJIOBHUAX; pa3pabaThiBaTh
IJIaH PEelieHUs MPOOIEMbl C y4ETOM aHANH3a MMEIOLIMXCA MaTepHalbHbIX H
HeMaTepHaIbHBIX PECYpPCOB; OCYIIECTBIIATH LEIeHANPABICHHBIH MOKMCK NepeHoca|
CPEZCTB U CIIOCOGOB NEHCTBUSA B MPO(ECCHOHATBHYIO CPETy; YMETh IEPEHOCHT|
3HAHHS B NO3HABATENBHYIO M NPAKTUYECKYIO 00NACTH JKH3HEIEATENBHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00MacTeit;;

Osniajienne yHHBEPCATLHEIMH KOMMYHHKaTHBHBIMH JT€HCTBHSMU: 6) COBMECTHAS|
JeATETbHOCTh: TIOHUMATh M HCIOIb30BAaTh MPEHMYIIECTBA KOMaHAHOH M
WHIMBUIYalbHOH paboThl; BRIOMPATH TEMATHKY M METOJbI COBMECTHBIX|
JeHCTBHI ¢ ydeToM OOIIMX MHTEPECOB M BO3MOKHOCTEH KajKIOTro 4ieHa
KOJUTIEKTHBA;;

OBnancHHe YyHHBCPCAAbHBIMH PCETyNATHBHBIMU JCHCTBHAMH: a)
CaMOOPraHU3alUs: CaMOCTOATENLHO OCYIIECTBIATh IO3HABATENbHYIO)
JIeATETbHOCTD, BBIABIATH MPOOIEMbI, CTABUTh H (POPMYIHPOBATH COOCTBEHHbIE
3ajaun B 00pa30BATENbHON JEATENBHOCTH M JKH3HEHHBIX CHTYAIHsAX;
CaMOCTOATENFHO COCTABJIATh IIAaH PEIICHUS MPOOIEMBI C yIETOM HMEIOIIHXCS]
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHIT; 1esiaTh 0CO3HAHHBIN]
BBIOOD, apryMEHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTH 3a PEIICHHE; OIICHHBATD|
HPHOOPETEHHBIi OMBIT;;

OBnajieHne yHUBEPCATLHBIMU Y4eOHBIMU TO3HABATEALHBIMU JCHCTBHAMH B)
paboTa ¢ mH(OpManueii: BIageTh HABBIKAMH MOJTYyYCHHS HH(POPMALUH U3
UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATENHHO OCYIIECTBIATH MOMCK, aHAIH3,
CHCTEMATH3alHIO M MHTEPHPETAIHI0 HHYOPMAIIMH Pa3INYHBIX BUJIOB H (OpM
TpeCTaBICHHUS;;

OBﬂaﬂeHVle YHHUBEPCAJBHBIMU PETYIATUBHBIMU ﬂCﬁCTBMﬂMM: F) TIPUHATHE 0665{ )4
JPYTHX JIO/Ieil: IPUHUMATh ceOsl, MOHUMAst CBOM HEJOCTATKH M I0CTOMHCTBA;;
OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBUAMM: a) OOLICHHE:
OCyImeCTBIATh KOMMYHHKAaIlUH BO BCeX cepax >XM3HH; PacIlO3HABATh|
HeBepOaIbHBIE CPEJICTBA OOLICHHS, MOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYalHii M CMATYaTh KOH(MIUKTEL;
BJIAIETh PA3IMYHBIMU CIOCOOAMH OBIIECHHS 1 B3aUMONIEHCTBUS;

ITP69) chpopMHPOBAHHOCTE COOCTBEHHOI MO3UIUH MO OTHOLICHHIO K
(usnueckoii nHGOPMALKH, OTy4aeMOl U3 Pa3HBIX HCTOYHUKOB, YMEHHIT
UCIIONb30BaTh IH(POBBIE TEXHOIOIUH JUIs IOUCKA, CTPYKTYPHPOBAHHS,
MHTEPIPETAlMU M TPEJCTaBICHU yueOHOH M Hay4YHO-HOIYJAPHOH
MH(OpPMaLUK; Pa3sBUTHE YMEHHH KPHTHYECKOTO aHalM3a MOJTy4aeMoi
uHpopmanuu;;

I1P62) copMHPOBAaHHOCTE YMEHHI paclo3HaBaTh (PU3NUECKHE SBICHHS
(mpomeccsl) W OOBSACHATH HX HA OCHOBC HM3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE HpPSMONHHEHHOEe IBHIKEHHE,
cBOOOAHOE MajeHHE TeN, ABHIKCHHE MO OKPYXHOCTH, HHEPLHS,
B3aMMOJICICTBHE Tell, KoJebaTenbHOe JBHKECHIE, PE3OHAHC, BOJTHOBOE
nBinkeHne; qudQysus, 6poyHOBCKOE JBIDKCHHE, CTPOCHHE KIIKOCTEH 1
TBEP/BIX TeJ, H3MEHeHHe 00beMa Tell PH HAarpeBaHHH (OXJIAXKICHNH),
TEIIOBOC paBHOBECHE, HCIIAPCHHE, KOHACHCALHUS, ILIaBICHHE,
KpVICTaJlJlVISaLlMﬂ, KMIICHHUE, BJIAXHOCTH BOS}.lyXa, CBA3b CpeLlHei’/l
KHHETHYECKOIl SHEPrHH TEILIOBOTO ABHKCHHS MOJICKYI C aOCOIIOTHOM
'FeMllepa1"yp0l>'l, MOBBLIIICHUE JIaBJICHUS Tra3a llpl/l €ero Hal'peBaHVlM B
3aKPBITOM COCyJe, CBSI3b MEXAY HapaMeTpaMH COCTOSHHsS rasa B
M30IPOLECCaX; MEKTPU3ALHS TeJl, B3aMMOJICHCTBHE 3apsi/I0B, HATPEBAHHE
[POBOAHMKA C TOKOM, B3aHMOJCHCTBHE MarHHTOB, 3JICKTPOMArHHTHAS
VlHﬂyKL[Vlﬁ, ﬂeﬁCTBMe MArHuTHOIO IoJis Ha nposom—mk C TOKOM H
NBIOKYIMUIICS 3apsif, 9MeKTPOMArHUTHBIE KOneOaHHs M BOJHBL,
HPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHHUE, NMPETOMICHHE,
nnTepdepeHuns, AuppaKuus U MOISIPU3ALUS CBETA, JUCIEPCUS CBETA;
(dorossekTpuyeckuii 3G PekT, CBETOBOE IaBICHHE, BO3HUKHOBCHHE
JIMHEIYaToro CIeKkTpa aToMa BOJOPOAA, eCTECTBEHHAs! H HCKYCCTBEHHAs
PasMOaKTHBHOCT;;

IIP61) chopMHPOBaHHOCTH NMPEACTABICHHIT O PO U MecTe (U3UKU U
ACTPOHOMHH B COBPEMEHHOH HayyHOW KapTHHE MHpa, O
CHCTeMO0Opasyomeil pond (GU3UKH B Pa3BUTHU €CTECTBEHHBIX HAyK,
TEXHHKH U COBPEMCHHBIX TEXHOJOIHH, O BKJale POCCHHCKHX M
3apy0eXHBIX yYeHBIX-(QU3HKOB B pa3BUTHE HAyKH; IOHHMaHHE
(busnYeCKOil CyIHOCTH HAOTIONAEMBIX SBICHHI MHUKPOMHUPA, MAKPOMHIPA
U Meramupa; MOHHMaHHE DPOJIH ACTPOHOMHH B IPAKTHYECKOI
JCSTEIBHOCTU YEI0BCKA U NaIbHEHIICM HAyIHO-TEXHUYECKOM Pa3BUTHH,
ponu Gu3MKM B GOPMHUPOBAHHM KPYrozopa M (yHKIHOHAIbHON
TPAMOTHOCTH YE€IOBEKA UL PELICHIS IPAKTHICCKHUX 3a1at;;

ITP68) cchopMHPOBAHHOCTH YMEHHUS IPUMEHATH TIOJNyYCHHBIC 3HAHHS IS
OOBSICHEHHS yCIIOBHI MPOTEKaHHs QU3UUECKHUX ABICHUIT B IPHPOJE U JUIS
HNPUHATHS MPAKTHYECKUX PEUICHUI B NOBCEJHEBHOW JKU3HH JUIS
obecrieuenus 6€30MaCHOCTH MPH 0OpaIeHHH ¢ OBITOBBIMU MPHOOPaMH 1
TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHs 30POBbS M COOIIONEHHS
HOPM KOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HE0OX0MMOCTH MPHMEHEHHUs JOCTIKEHHI (H3MKH M TEXHOIOTHH JUIs
PALMOHAIEHOTO IPHPOIOIIOIE30BAHNS;;

IIP66) BrlajeHHe OCHOBHBIMH METOJAMHM HAy4YHOTrO IHO3HAHUS,
HCIIONB3YCMBIMHU B (PU3HKE: IPOBOJUTH MPSIMBIC W KOCBCHHBIC H3MCPCHHS
(u3MYECKNX BENMYMH, BHIOMPAs ONTHMAJIBHBIH COCO0 M3MEpPEHUs 1
HCIONB3YsI M3BECTHBIC METOJbI OLCHKH MOTPENIHOCTeH H3MEPeHHIA,
NPOBOJMTE MCCIIENOBAHHE 3aBHCHMOCTEH (H3MYECKHX BEIHYHH C
HCIIOJIB30BAHMEM IPSIMBIX H3MEPEHHIl, OOBACHATH MOIYYICHHBIC
pe'}lel:Ta'l"l:l, MCIIOJ]bSyﬂ (1)”3MHCCKVIC Teopl/ll/l, 3aKOHbI U IIOHATHSA, U
nenaTh BBIBOABI; COOIIONATH HpaBmia 0E30MacHOTO TpyJAa MpH
MPOBEJICHUH UCCIIC/IOBAHHI B PaMKaX y4eOHOr0 SKCIIEPUMEHTa U y4eOHO-
HCCIIEI0BATENIBCKON IEATEIbHOCTH C HCHONB30BAaHHEM LH(PPOBBIX
U3MEPHUTEIBHBIX YCTPOHCTB M 11a0OpaTOPHOTO 00OpYJOBAHHS;
c)OpMHPOBAHHOCTD IPEJCTABICHHIT O METOAAX MONYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHI;;

I1P63) BnaseHne OCHOBOMONATAIOMIUMHU (U3NYECKUMH MOHATHAMH M
BEJIMYMHAMH, XapaKTePU3YIOIMMU (U3HYECKHE MPOLECCHI (CBI3aHHBIMU
C MEXaHHYECKHM JBIDKCHHEM, B3aUMOJEHCTBUEM TeJ, MEXaHHICCKHMHI
KOJICOAHHAMH U BOJHAMM; aTOMHO-MOJICKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEIIOBBIMH I[POLECCAMH; JJICKTPUICCKUM U MATHHTHBIM IMOJSIMH,
DJIEKTPHYECKUM TOKOM, DJICKTPOMATHUTHBIMU KOJIEOAHHAMH M BOJTHAMH;
OITHYECKHMH SIBICHISIMH; KBAaHTOBBIMI SIBIICHISIMH, CTPOCHHEM aToOMa i
aTOMHOTO sIpa, PaJHOaKTUBHOCTBIO); BIaJCHHE OCHOBOIOJIArAOIIHMMI
ACTPOHOMHYECKHMH IMOHSTHSAMH, IIO3BOJISION[MMH XapaKTepH30BaTh
IpPOLECCH, MPOUCXO/SIIINE HAa 3BE3/aX, B 3BE3JHBIX CHCTEMaX, B
MEXKTaIaKTHIECKOI cpelie; JBIDKeHHE HeOECHBIX Tel, SBOIIOLHUIO 3Be31 1
Bcenennoit;;

I1P610) oBnajenne yMeHUsIMH paboTaTh B TPYIIIE .}

IIP67) chopMUPOBAHHOCTD YMEHHsI peIIaTh PACYETHBIC 331a4H C SIBHO
3a1aHHON (PU3MIECKOH MOJENbIO, HCIONb3Ys (QH3MUECKHE 3aKOHBI M
[PUHIHIIBL, Ha OCHOBE aHATIN3a yCIOBHS 334l BBIOHPATh QH3HICCKYIO
MOJIellb, BBIIENATE (DU3HUECKHEe BENMIHHEI U (OPMYIIBI, HEOOXOMHMEIE
U ee PCIICHMs, MPOBOAUTH PACUCTHl M OLCHHUBATH PEalbHOCTh
TOJTy4eHHOTO 3HAUEHUs (PU3NUECKOH BEIHYHHEI, PElaTh KadeCTBEHHbIE
3aJadd, BBICTPAMBAsl JOTHYCCKUH HENMPOTHBOPEUYUBYIO IEIMOUKY
paccyKJIeHHl ¢ OIOpol Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnueckue ABICHIS;;

I1P64) Biajienye 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUSMH, yBEPEHHOE
HCIIONIb30BAaHIE 3aKOHOB I 3aKOHOMEPHOCTEH IIPH aHANH3¢ GH3MICCKUX
SIBJICHUI H TIPOLIECCOB;;

I[1P65) yMeHHe YYUTHIBATH TPAHHUIIBI MPHMEHEHHS H3YYCHHBIX
(usMyecknx Mojeneill: MaTepHanbHas TOYKA, HHEPIHAIbHAsS CHCTEMa
OTCYeTa, HACATbHBIIT ra3; MOJEIN CTPOCHHUS Ia30B, JKUIAKOCTEH H TBEPABIX
TeJ, TOYEUHBIH JIEKTPHUYECKMIl 3apsj, sjepHas MOJeNb aToMa,
HyKJIOHHAsI MOJIEJIb ATOMHOTO s,Ipa IIPH PelleHHH (H3HICeCKHX 3a1ad;
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HanmenoBanue KoMneTeHuuii
cornmacio PIrOC CIIO

Hanmenosanune pesyabraros Tuna "Meranpeamernsiii” cornacno ®I'OC

COO

HaumenoBanue pesyasratos Tuna "Ilpeavernsii" cornacno ®I'OC

COO

O K 04. DObdbextusHo
B3aHMOJACHCTBOBATh U paboTaTh B
KOJUIEKTHBE M KOMAHJIe

OBnajieHne yHHBEPCANLHBIMH YUeOHBIMU T103HABATENLHBIMH JSHCTBUAMHI a))
6a30BpIC JIOTMYECKHE MCHCTBHA: CaMOCTOATENBHO (OPMYIHPOBATH H
aKTyaJH3UpOBaTh NpoOJIeMy, PaCCMAaTPUBATh €€ BCECTOPOHHE; yCTaHABIMBATD|
CYIIECTBEHHBIN NPH3HAK MJIM OCHOBAHMS JUIS CPaBHEHHS, KIACCHDUKALNU H
0006IIeHN s ; ONpeIeNATh HENH AesATeEHOCTH, 3a/[aBaTh ITapaMeTPhl i KPUTEPHH|
UX JOCTH)KCHMSA, BBIABIATH 3aKOHOMEPHOCTH H HPOTHBOPEUHS B
paccMaTpHBAEMBIX SIBICHHUSX; BHOCHTh KOPPEKTUBBI B JIEATEIEHOCTh, OLEHHBATh
COOTBETCTBHE PE3yNbTAaTOB MENAM, ONECHHBATH PHUCKH TOCICACTBHI
JIeATETLHOCTH; Pa3BUBATh KPEATHBHOE MBINLICHHE NPH PEIICHHN KH3HEHHBIX
npobiem;;

OBiajicHie YHHBEPCATLHEIMH PETy/IATHBHEIMH JICHCTBHSAMH: B) YMOLMOHAIILHBII]
MHTEIIEKT, MPeANoIaralomuii cpOopMUPOBAHHOCTh: CAMOpPETryIHPOBAHHUA,
BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NIPHHAMATH OTBETCTBEHHOCTH 32 CBOE|
HOBeJEHHE, CIOCOOHOCTh afanTHPOBATECA K YMOIMOHATBHBIM H3MECHEHHAM 1|
HPOSIBIATH TMOKOCT, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBALMH,
BKIIOYAIOIIEeH CTpeMiieHHEe K JOCTHIKEHHIO LIEJIH H yCHeXy, ONTHMH3M,
HMHULMATUBHOCTH, YMEHHUE LleFIC’FEOBa’Fb, HMCXO0/1s1 U3 CBOMX BO3MOX(HOC’FCFI;;
OBnazieHne yHHBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMIL ©) CAMOKOHTPOTIB:
JlaBaTh OLICHKY HOBBIM CHUTyalUs M, BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTb,
OIICHHBATh COOTBETCTBHUE PE3yAbTAaTOB IETAM;;

OBnajicHue YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIBHBIMHI JCHCTBHAMH O))
6a3oBble HccIeIOBaTeNbCKHE eHCTBHA: BlajeTh HABBIKAMH yd4eOHO-
UCCNE/IOBATENBCKON M MPOCKTHON JEATEIbHOCTH, HABBIKAMH Pa3pelICHMs]
npobieM; CocoGHOCTh H TOTOBHOCTh K CAMOCTOSATENLHOMY TIOHCKY METOOB|
pElIEHHs NPAKTHYECKUX 3a/1a4, MPMMEHECHUIO Pa3IMYHbIX METOJ0B HO3HAHHS;
OBIaJeHUE BHUAAMH NEATEABHOCTH MO MONYYEHHIO HOBOTO 3HAHHSI, €ro|
MHTEPHpETALMH, NPEeoOpPa30BAHNI0O U IPUMEHEHHIO B Pa3IHYHBIX yueOHBIX|
CHTyallUsIX, B TOM YHCIIE TIPH CO3JaHHMH YYeOHBIX M CONMATLHEIX NMPOEKTOB;|
(opMUPOBaHIE HAYYHOTO THIIA MBILLICHHS, BIaJICHHE HAYYHOH TEPMHHOJIOTHEH,
KIIIOUEBBIMU HOHATHAMH M METOJAMH; CTABUTh H (JOPMYIHPOBATE COOCTBEHHEIE]
3a1auy B 00Pa30BaTENIbHON JAEATENBHOCTH M KU3HEHHBIX CUTYAlMsX; BBISABIIATH
OPHYMHHO-CTEACTBEHHBIE CBA3M M AKTyalH3HPOBAaTh 3ajady, BBIIABHIATH)
THIIOTE3Y €€ PENICHMs, HaXOAMTh apryMEHTHI JIi J0Ka3aTeIbCTBA CBOHX|
YTBEpXKIEHHH, 3a1aBaTh IapaMeTpbl U KPUTEPHH PEIIEHHMS; aHATH3UPOBATh
HOJTy4eHHBIC B XO/I€ PEIICHHS 3a[1a4l PE3YIbTaThl, KDHTUYECCKH OLEHHBATH HX|
JI0CTOBEPHOCTE, IPOrHO3MPOBATH H3MEHEHNE B HOBEIX YCJIOBHUAX; pa3pabaThiBaTh
IJIaH PEelieHUs MPOOIEMbl C y4ETOM aHANH3a MMEIOLIMXCA MaTepHalbHbIX H
HeMaTepHaIbHBIX PECYpPCOB; OCYIIECTBIIATH LEIeHANPABICHHBIH MOKMCK NepeHoca|
CPEZCTB U CIIOCOGOB NEHCTBUSA B MPO(ECCHOHATBHYIO CPETy; YMETh IEPEHOCHT|
3HAHHS B NO3HABATENBHYIO M NPAKTUYECKYIO 00NACTH JKH3HEIEATENBHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00MacTeit;;

Osniajienne yHHBEPCATLHEIMH KOMMYHHKaTHBHBIMH JT€HCTBHSMU: 6) COBMECTHAS|
JeATETbHOCTh: TIOHUMATh M HCIOIb30BAaTh MPEHMYIIECTBA KOMaHAHOH M
WHIMBUIYalbHOH paboThl; BRIOMPATH TEMATHKY M METOJbI COBMECTHBIX|
JeHCTBHI ¢ ydeToM OOIIMX MHTEPECOB M BO3MOKHOCTEH KajKIOTro 4ieHa
KOJUTIEKTHBA;;

OBnancHHe YyHHBCPCAAbHBIMH PCETyNATHBHBIMU JCHCTBHAMH: a)
CaMOOPraHU3alUs: CaMOCTOATENLHO OCYIIECTBIATh IO3HABATENbHYIO)
JIeATETbHOCTD, BBIABIATH MPOOIEMbI, CTABUTh H (POPMYIHPOBATH COOCTBEHHbIE
3ajaun B 00pa30BATENbHON JEATENBHOCTH M JKH3HEHHBIX CHTYAIHsAX;
CaMOCTOATENFHO COCTABJIATh IIAaH PEIICHUS MPOOIEMBI C yIETOM HMEIOIIHXCS]
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHIT; 1esiaTh 0CO3HAHHBIN]
BBIOOD, apryMEHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTH 3a PEIICHHE; OIICHHBATD|
HPHOOPETEHHBIi OMBIT;;

OBnajieHne yHUBEPCATLHBIMU Y4eOHBIMU TO3HABATEALHBIMU JCHCTBHAMH B)
paboTa ¢ mH(OpManueii: BIageTh HABBIKAMH MOJTYyYCHHS HH(POPMALUH U3
UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATENHHO OCYIIECTBIATH MOMCK, aHAIH3,
CHCTEMATH3alHIO M MHTEPHPETAIHI0 HHYOPMAIIMH Pa3INYHBIX BUJIOB H (OpM
TpeCTaBICHHUS;;

OBﬂaﬂeHVle YHHUBEPCAJBHBIMU PETYIATUBHBIMU ﬂCﬁCTBMﬂMM: F) TIPUHATHE 0665{ )4
JPYTHX JIO/Ieil: IPUHUMATh ceOsl, MOHUMAst CBOM HEJOCTATKH M I0CTOMHCTBA;;
OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBUAMM: a) OOLICHHE:
OCyImeCTBIATh KOMMYHHKAaIlUH BO BCeX cepax >XM3HH; PacIlO3HABATh|
HeBepOaIbHBIE CPEJICTBA OOLICHHS, MOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYalHii M CMATYaTh KOH(MIUKTEL;
BJIAIETh PA3IMYHBIMU CIOCOOAMH OBIIECHHS 1 B3aUMONIEHCTBUS;

ITP69) chpopMHPOBAHHOCTE COOCTBEHHOI MO3UIUH MO OTHOLICHHIO K
(usnueckoii nHGOPMALKH, OTy4aeMOl U3 Pa3HBIX HCTOYHUKOB, YMEHHIT
UCIIONb30BaTh IH(POBBIE TEXHOIOIUH JUIs IOUCKA, CTPYKTYPHPOBAHHS,
MHTEPIPETAlMU M TPEJCTaBICHU yueOHOH M Hay4YHO-HOIYJAPHOH
MH(OpPMaLUK; Pa3sBUTHE YMEHHH KPHTHYECKOTO aHalM3a MOJTy4aeMoi
uHpopmanuu;;

I1P62) copMHPOBAaHHOCTE YMEHHI paclo3HaBaTh (PU3NUECKHE SBICHHS
(mpomeccsl) W OOBSACHATH HX HA OCHOBC HM3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE HpPSMONHHEHHOEe IBHIKEHHE,
cBOOOAHOE MajeHHE TeN, ABHIKCHHE MO OKPYXHOCTH, HHEPLHS,
B3aMMOJICICTBHE Tell, KoJebaTenbHOe JBHKECHIE, PE3OHAHC, BOJTHOBOE
nBinkeHne; qudQysus, 6poyHOBCKOE JBIDKCHHE, CTPOCHHE KIIKOCTEH 1
TBEP/BIX TeJ, H3MEHeHHe 00beMa Tell PH HAarpeBaHHH (OXJIAXKICHNH),
TEIIOBOC paBHOBECHE, HCIIAPCHHE, KOHACHCALHUS, ILIaBICHHE,
KpVICTaJlJlVISaLlMﬂ, KMIICHHUE, BJIAXHOCTH BOS}.lyXa, CBA3b CpeLlHei’/l
KHHETHYECKOIl SHEPrHH TEILIOBOTO ABHKCHHS MOJICKYI C aOCOIIOTHOM
'FeMllepa1"yp0l>'l, MOBBLIIICHUE JIaBJICHUS Tra3a llpl/l €ero Hal'peBaHVlM B
3aKPBITOM COCyJe, CBSI3b MEXAY HapaMeTpaMH COCTOSHHsS rasa B
M30IPOLECCaX; MEKTPU3ALHS TeJl, B3aMMOJICHCTBHE 3apsi/I0B, HATPEBAHHE
[POBOAHMKA C TOKOM, B3aHMOJCHCTBHE MarHHTOB, 3JICKTPOMArHHTHAS
VlHﬂyKL[Vlﬁ, ﬂeﬁCTBMe MArHuTHOIO IoJis Ha nposom—mk C TOKOM H
NBIOKYIMUIICS 3apsif, 9MeKTPOMArHUTHBIE KOneOaHHs M BOJHBL,
HPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHHUE, NMPETOMICHHE,
nnTepdepeHuns, AuppaKuus U MOISIPU3ALUS CBETA, JUCIEPCUS CBETA;
(dorossekTpuyeckuii 3G PekT, CBETOBOE IaBICHHE, BO3HUKHOBCHHE
JIMHEIYaToro CIeKkTpa aToMa BOJOPOAA, eCTECTBEHHAs! H HCKYCCTBEHHAs
PasMOaKTHBHOCT;;

IIP61) chopMHPOBaHHOCTH NMPEACTABICHHIT O PO U MecTe (U3UKU U
ACTPOHOMHH B COBPEMEHHOH HayyHOW KapTHHE MHpa, O
CHCTeMO0Opasyomeil pond (GU3UKH B Pa3BUTHU €CTECTBEHHBIX HAyK,
TEXHHKH U COBPEMCHHBIX TEXHOJOIHH, O BKJale POCCHHCKHX M
3apy0eXHBIX yYeHBIX-(QU3HKOB B pa3BUTHE HAyKH; IOHHMaHHE
(busnYeCKOil CyIHOCTH HAOTIONAEMBIX SBICHHI MHUKPOMHUPA, MAKPOMHIPA
U Meramupa; MOHHMaHHE DPOJIH ACTPOHOMHH B IPAKTHYECKOI
JCSTEIBHOCTU YEI0BCKA U NaIbHEHIICM HAyIHO-TEXHUYECKOM Pa3BUTHH,
ponu Gu3MKM B GOPMHUPOBAHHM KPYrozopa M (yHKIHOHAIbHON
TPAMOTHOCTH YE€IOBEKA UL PELICHIS IPAKTHICCKHUX 3a1at;;

ITP68) cchopMHPOBAHHOCTH YMEHHUS IPUMEHATH TIOJNyYCHHBIC 3HAHHS IS
OOBSICHEHHS yCIIOBHI MPOTEKaHHs QU3UUECKHUX ABICHUIT B IPHPOJE U JUIS
HNPUHATHS MPAKTHYECKUX PEUICHUI B NOBCEJHEBHOW JKU3HH JUIS
obecrieuenus 6€30MaCHOCTH MPH 0OpaIeHHH ¢ OBITOBBIMU MPHOOPaMH 1
TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHs 30POBbS M COOIIONEHHS
HOPM KOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HE0OX0MMOCTH MPHMEHEHHUs JOCTIKEHHI (H3MKH M TEXHOIOTHH JUIs
PALMOHAIEHOTO IPHPOIOIIOIE30BAHNS;;

IIP66) BrlajeHHe OCHOBHBIMH METOJAMHM HAy4YHOTrO IHO3HAHUS,
HCIIONB3YCMBIMHU B (PU3HKE: IPOBOJUTH MPSIMBIC W KOCBCHHBIC H3MCPCHHS
(u3MYECKNX BENMYMH, BHIOMPAs ONTHMAJIBHBIH COCO0 M3MEpPEHUs 1
HCIONB3YsI M3BECTHBIC METOJbI OLCHKH MOTPENIHOCTeH H3MEPeHHIA,
NPOBOJMTE MCCIIENOBAHHE 3aBHCHMOCTEH (H3MYECKHX BEIHYHH C
HCIIOJIB30BAHMEM IPSIMBIX H3MEPEHHIl, OOBACHATH MOIYYICHHBIC
pe'}lel:Ta'l"l:l, MCIIOJ]bSyﬂ (1)”3MHCCKVIC Teopl/ll/l, 3aKOHbI U IIOHATHSA, U
nenaTh BBIBOABI; COOIIONATH HpaBmia 0E30MacHOTO TpyJAa MpH
MPOBEJICHUH UCCIIC/IOBAHHI B PaMKaX y4eOHOr0 SKCIIEPUMEHTa U y4eOHO-
HCCIIEI0BATENIBCKON IEATEIbHOCTH C HCHONB30BAaHHEM LH(PPOBBIX
U3MEPHUTEIBHBIX YCTPOHCTB M 11a0OpaTOPHOTO 00OpYJOBAHHS;
c)OpMHPOBAHHOCTD IPEJCTABICHHIT O METOAAX MONYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHI;;

I1P63) BnaseHne OCHOBOMONATAIOMIUMHU (U3NYECKUMH MOHATHAMH M
BEJIMYMHAMH, XapaKTePU3YIOIMMU (U3HYECKHE MPOLECCHI (CBI3aHHBIMU
C MEXaHHYECKHM JBIDKCHHEM, B3aUMOJEHCTBUEM TeJ, MEXaHHICCKHMHI
KOJICOAHHAMH U BOJHAMM; aTOMHO-MOJICKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEIIOBBIMH I[POLECCAMH; JJICKTPUICCKUM U MATHHTHBIM IMOJSIMH,
DJIEKTPHYECKUM TOKOM, DJICKTPOMATHUTHBIMU KOJIEOAHHAMH M BOJTHAMH;
OITHYECKHMH SIBICHISIMH; KBAaHTOBBIMI SIBIICHISIMH, CTPOCHHEM aToOMa i
aTOMHOTO sIpa, PaJHOaKTUBHOCTBIO); BIaJCHHE OCHOBOIOJIArAOIIHMMI
ACTPOHOMHYECKHMH IMOHSTHSAMH, IIO3BOJISION[MMH XapaKTepH30BaTh
IpPOLECCH, MPOUCXO/SIIINE HAa 3BE3/aX, B 3BE3JHBIX CHCTEMaX, B
MEXKTaIaKTHIECKOI cpelie; JBIDKeHHE HeOECHBIX Tel, SBOIIOLHUIO 3Be31 1
Bcenennoit;;

I1P610) oBnajenne yMeHUsIMH paboTaTh B TPYIIIE .}

IIP67) chopMUPOBAHHOCTD YMEHHsI peIIaTh PACYETHBIC 331a4H C SIBHO
3a1aHHON (PU3MIECKOH MOJENbIO, HCIONb3Ys (QH3MUECKHE 3aKOHBI M
[PUHIHIIBL, Ha OCHOBE aHATIN3a yCIOBHS 334l BBIOHPATh QH3HICCKYIO
MOJIellb, BBIIENATE (DU3HUECKHEe BENMIHHEI U (OPMYIIBI, HEOOXOMHMEIE
U ee PCIICHMs, MPOBOAUTH PACUCTHl M OLCHHUBATH PEalbHOCTh
TOJTy4eHHOTO 3HAUEHUs (PU3NUECKOH BEIHYHHEI, PElaTh KadeCTBEHHbIE
3aJadd, BBICTPAMBAsl JOTHYCCKUH HENMPOTHBOPEUYUBYIO IEIMOUKY
paccyKJIeHHl ¢ OIOpol Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnueckue ABICHIS;;

I1P64) Biajienye 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUSMH, yBEPEHHOE
HCIIONIb30BAaHIE 3aKOHOB I 3aKOHOMEPHOCTEH IIPH aHANH3¢ GH3MICCKUX
SIBJICHUI H TIPOLIECCOB;;

I[1P65) yMeHHe YYUTHIBATH TPAHHUIIBI MPHMEHEHHS H3YYCHHBIX
(usMyecknx Mojeneill: MaTepHanbHas TOYKA, HHEPIHAIbHAsS CHCTEMa
OTCYeTa, HACATbHBIIT ra3; MOJEIN CTPOCHHUS Ia30B, JKUIAKOCTEH H TBEPABIX
TeJ, TOYEUHBIH JIEKTPHUYECKMIl 3apsj, sjepHas MOJeNb aToMa,
HyKJIOHHAsI MOJIEJIb ATOMHOTO s,Ipa IIPH PelleHHH (H3HICeCKHX 3a1ad;
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HanmenoBanue KoMneTeHuuii
cornmacio PIrOC CIIO

Hanmenosanune pesyabraros Tuna "Meranpeamernsiii” cornacno ®I'OC

COO

HaumenoBanue pesyasratos Tuna "Ilpeavernsii" cornacno ®I'OC

COO

OK 03. IlmamupoBaTh ¥
peanu3oBBIBATH  COOCTBEHHOE]
npodecCHOHANbHOE M JIMYHOCTHOE
pasBUTHE, TPEANPUHHMATENbCKYIO
IeATENBHOCTE B IPO(ECcCHOHANBHOM
chepe, HCTIOTB30BATh 3HAHUS TIO|
npaBoBOil M (QHUHAHCOBOI
rPaMOTHOCTH B Pa3IHYHBIX|
JKH3HEHHBIX CHTYaIHsIX

OBnajieHne yHHBEPCANLHBIMH YUeOHBIMU T103HABATENLHBIMH JSHCTBUAMHI a))
6a30BpIC JIOTMYECKHE MCHCTBHA: CaMOCTOATENBHO (OPMYIHPOBATH H
aKTyaJH3UpOBaTh NpoOJIeMy, PaCCMAaTPUBATh €€ BCECTOPOHHE; yCTaHABIMBATD|
CYIIECTBEHHBIN NPH3HAK MJIM OCHOBAHMS JUIS CPaBHEHHS, KIACCHDUKALNU H
0006IIeHN s ; ONpeIeNATh HENH AesATeEHOCTH, 3a/[aBaTh ITapaMeTPhl i KPUTEPHH|
UX JOCTH)KCHMSA, BBIABIATH 3aKOHOMEPHOCTH H HPOTHBOPEUHS B
paccMaTpHBAEMBIX SIBICHHUSX; BHOCHTh KOPPEKTUBBI B JIEATEIEHOCTh, OLEHHBATh
COOTBETCTBHE PE3yNbTAaTOB MENAM, ONECHHBATH PHUCKH TOCICACTBHI
JIeATETLHOCTH; Pa3BUBATh KPEATHBHOE MBINLICHHE NPH PEIICHHN KH3HEHHBIX
npobiem;;

OBiajicHie YHHBEPCATLHEIMH PETy/IATHBHEIMH JICHCTBHSAMH: B) YMOLMOHAIILHBII]
MHTEIIEKT, MPeANoIaralomuii cpOopMUPOBAHHOCTh: CAMOpPETryIHPOBAHHUA,
BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NIPHHAMATH OTBETCTBEHHOCTH 32 CBOE|
HOBeJEHHE, CIOCOOHOCTh afanTHPOBATECA K YMOIMOHATBHBIM H3MECHEHHAM 1|
HPOSIBIATH TMOKOCT, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBALMH,
BKIIOYAIOIIEeH CTpeMiieHHEe K JOCTHIKEHHIO LIEJIH H yCHeXy, ONTHMH3M,
HMHULMATUBHOCTH, YMEHHUE LleFIC’FEOBa’Fb, HMCXO0/1s1 U3 CBOMX BO3MOX(HOC’FCFI;;
OBnazieHne yHHBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMIL ©) CAMOKOHTPOTIB:
JlaBaTh OLICHKY HOBBIM CHUTyalUs M, BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTb,
OIICHHBATh COOTBETCTBHUE PE3yAbTAaTOB IETAM;;

OBnajicHue YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIBHBIMHI JCHCTBHAMH O))
6a3oBble HccIeIOBaTeNbCKHE eHCTBHA: BlajeTh HABBIKAMH yd4eOHO-
UCCNE/IOBATENBCKON M MPOCKTHON JEATEIbHOCTH, HABBIKAMH Pa3pelICHMs]
npobieM; CocoGHOCTh H TOTOBHOCTh K CAMOCTOSATENLHOMY TIOHCKY METOOB|
pElIEHHs NPAKTHYECKUX 3a/1a4, MPMMEHECHUIO Pa3IMYHbIX METOJ0B HO3HAHHS;
OBIaJeHUE BHUAAMH NEATEABHOCTH MO MONYYEHHIO HOBOTO 3HAHHSI, €ro|
MHTEPHpETALMH, NPEeoOpPa30BAHNI0O U IPUMEHEHHIO B Pa3IHYHBIX yueOHBIX|
CHTyallUsIX, B TOM YHCIIE TIPH CO3JaHHMH YYeOHBIX M CONMATLHEIX NMPOEKTOB;|
(opMUPOBaHIE HAYYHOTO THIIA MBILLICHHS, BIaJICHHE HAYYHOH TEPMHHOJIOTHEH,
KIIIOUEBBIMU HOHATHAMH M METOJAMH; CTABUTh H (JOPMYIHPOBATE COOCTBEHHEIE]
3a1auy B 00Pa30BaTENIbHON JAEATENBHOCTH M KU3HEHHBIX CUTYAlMsX; BBISABIIATH
OPHYMHHO-CTEACTBEHHBIE CBA3M M AKTyalH3HPOBAaTh 3ajady, BBIIABHIATH)
THIIOTE3Y €€ PENICHMs, HaXOAMTh apryMEHTHI JIi J0Ka3aTeIbCTBA CBOHX|
YTBEpXKIEHHH, 3a1aBaTh IapaMeTpbl U KPUTEPHH PEIIEHHMS; aHATH3UPOBATh
HOJTy4eHHBIC B XO/I€ PEIICHHS 3a[1a4l PE3YIbTaThl, KDHTUYECCKH OLEHHBATH HX|
JI0CTOBEPHOCTE, IPOrHO3MPOBATH H3MEHEHNE B HOBEIX YCJIOBHUAX; pa3pabaThiBaTh
IJIaH PEelieHUs MPOOIEMbl C y4ETOM aHANH3a MMEIOLIMXCA MaTepHalbHbIX H
HeMaTepHaIbHBIX PECYpPCOB; OCYIIECTBIIATH LEIeHANPABICHHBIH MOKMCK NepeHoca|
CPEZCTB U CIIOCOGOB NEHCTBUSA B MPO(ECCHOHATBHYIO CPETy; YMETh IEPEHOCHT|
3HAHHS B NO3HABATENBHYIO M NPAKTUYECKYIO 00NACTH JKH3HEIEATENBHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00MacTeit;;

Osniajienne yHHBEPCATLHEIMH KOMMYHHKaTHBHBIMH JT€HCTBHSMU: 6) COBMECTHAS|
JeATETbHOCTh: TIOHUMATh M HCIOIb30BAaTh MPEHMYIIECTBA KOMaHAHOH M
WHIMBUIYalbHOH paboThl; BRIOMPATH TEMATHKY M METOJbI COBMECTHBIX|
JeHCTBHI ¢ ydeToM OOIIMX MHTEPECOB M BO3MOKHOCTEH KajKIOTro 4ieHa
KOJUTIEKTHBA;;

OBnancHHe YyHHBCPCAAbHBIMH PCETyNATHBHBIMU JCHCTBHAMH: a)
CaMOOPraHU3alUs: CaMOCTOATENLHO OCYIIECTBIATh IO3HABATENbHYIO)
JIeATETbHOCTD, BBIABIATH MPOOIEMbI, CTABUTh H (POPMYIHPOBATH COOCTBEHHbIE
3ajaun B 00pa30BATENbHON JEATENBHOCTH M JKH3HEHHBIX CHTYAIHsAX;
CaMOCTOATENFHO COCTABJIATh IIAaH PEIICHUS MPOOIEMBI C yIETOM HMEIOIIHXCS]
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHIT; 1esiaTh 0CO3HAHHBIN]
BBIOOD, apryMEHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTH 3a PEIICHHE; OIICHHBATD|
HPHOOPETEHHBIi OMBIT;;

OBnajieHne yHUBEPCATLHBIMU Y4eOHBIMU TO3HABATEALHBIMU JCHCTBHAMH B)
paboTa ¢ mH(OpManueii: BIageTh HABBIKAMH MOJTYyYCHHS HH(POPMALUH U3
UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATENHHO OCYIIECTBIATH MOMCK, aHAIH3,
CHCTEMATH3alHIO M MHTEPHPETAIHI0 HHYOPMAIIMH Pa3INYHBIX BUJIOB H (OpM
TpeCTaBICHHUS;;

OBﬂaﬂeHVle YHHUBEPCAJBHBIMU PETYIATUBHBIMU ﬂCﬁCTBMﬂMM: F) TIPUHATHE 0665{ )4
JPYTHX JIO/Ieil: IPUHUMATh ceOsl, MOHUMAst CBOM HEJOCTATKH M I0CTOMHCTBA;;
OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBUAMM: a) OOLICHHE:
OCyImeCTBIATh KOMMYHHKAaIlUH BO BCeX cepax >XM3HH; PacIlO3HABATh|
HeBepOaIbHBIE CPEJICTBA OOLICHHS, MOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYalHii M CMATYaTh KOH(MIUKTEL;
BJIAIETh PA3IMYHBIMU CIOCOOAMH OBIIECHHS 1 B3aUMONIEHCTBUS;

ITP69) chpopMHPOBAHHOCTE COOCTBEHHOI MO3UIUH MO OTHOLICHHIO K
(usnueckoii nHGOPMALKH, OTy4aeMOl U3 Pa3HBIX HCTOYHUKOB, YMEHHIT
UCIIONb30BaTh IH(POBBIE TEXHOIOIUH JUIs IOUCKA, CTPYKTYPHPOBAHHS,
MHTEPIPETAlMU M TPEJCTaBICHU yueOHOH M Hay4YHO-HOIYJAPHOH
MH(OpPMaLUK; Pa3sBUTHE YMEHHH KPHTHYECKOTO aHalM3a MOJTy4aeMoi
uHpopmanuu;;

I1P62) copMHPOBAaHHOCTE YMEHHI paclo3HaBaTh (PU3NUECKHE SBICHHS
(mpomeccsl) W OOBSACHATH HX HA OCHOBC HM3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE HpPSMONHHEHHOEe IBHIKEHHE,
cBOOOAHOE MajeHHE TeN, ABHIKCHHE MO OKPYXHOCTH, HHEPLHS,
B3aMMOJICICTBHE Tell, KoJebaTenbHOe JBHKECHIE, PE3OHAHC, BOJTHOBOE
nBinkeHne; qudQysus, 6poyHOBCKOE JBIDKCHHE, CTPOCHHE KIIKOCTEH 1
TBEP/BIX TeJ, H3MEHeHHe 00beMa Tell PH HAarpeBaHHH (OXJIAXKICHNH),
TEIIOBOC paBHOBECHE, HCIIAPCHHE, KOHACHCALHUS, ILIaBICHHE,
KpVICTaJlJlVISaLlMﬂ, KMIICHHUE, BJIAXHOCTH BOS}.lyXa, CBA3b CpeLlHei’/l
KHHETHYECKOIl SHEPrHH TEILIOBOTO ABHKCHHS MOJICKYI C aOCOIIOTHOM
'FeMllepa1"yp0l>'l, MOBBLIIICHUE JIaBJICHUS Tra3a llpl/l €ero Hal'peBaHVlM B
3aKPBITOM COCyJe, CBSI3b MEXAY HapaMeTpaMH COCTOSHHsS rasa B
M30IPOLECCaX; MEKTPU3ALHS TeJl, B3aMMOJICHCTBHE 3apsi/I0B, HATPEBAHHE
[POBOAHMKA C TOKOM, B3aHMOJCHCTBHE MarHHTOB, 3JICKTPOMArHHTHAS
VlHﬂyKL[Vlﬁ, ﬂeﬁCTBMe MArHuTHOIO IoJis Ha nposom—mk C TOKOM H
NBIOKYIMUIICS 3apsif, 9MeKTPOMArHUTHBIE KOneOaHHs M BOJHBL,
HPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHHUE, NMPETOMICHHE,
nnTepdepeHuns, AuppaKuus U MOISIPU3ALUS CBETA, JUCIEPCUS CBETA;
(dorossekTpuyeckuii 3G PekT, CBETOBOE IaBICHHE, BO3HUKHOBCHHE
JIMHEIYaToro CIeKkTpa aToMa BOJOPOAA, eCTECTBEHHAs! H HCKYCCTBEHHAs
PasMOaKTHBHOCT;;

IIP61) chopMHPOBaHHOCTH NMPEACTABICHHIT O PO U MecTe (U3UKU U
ACTPOHOMHH B COBPEMEHHOH HayyHOW KapTHHE MHpa, O
CHCTeMO0Opasyomeil pond (GU3UKH B Pa3BUTHU €CTECTBEHHBIX HAyK,
TEXHHKH U COBPEMCHHBIX TEXHOJOIHH, O BKJale POCCHHCKHX M
3apy0eXHBIX yYeHBIX-(QU3HKOB B pa3BUTHE HAyKH; IOHHMaHHE
(busnYeCKOil CyIHOCTH HAOTIONAEMBIX SBICHHI MHUKPOMHUPA, MAKPOMHIPA
U Meramupa; MOHHMaHHE DPOJIH ACTPOHOMHH B IPAKTHYECKOI
JCSTEIBHOCTU YEI0BCKA U NaIbHEHIICM HAyIHO-TEXHUYECKOM Pa3BUTHH,
ponu Gu3MKM B GOPMHUPOBAHHM KPYrozopa M (yHKIHOHAIbHON
TPAMOTHOCTH YE€IOBEKA UL PELICHIS IPAKTHICCKHUX 3a1at;;

ITP68) cchopMHPOBAHHOCTH YMEHHUS IPUMEHATH TIOJNyYCHHBIC 3HAHHS IS
OOBSICHEHHS yCIIOBHI MPOTEKaHHs QU3UUECKHUX ABICHUIT B IPHPOJE U JUIS
HNPUHATHS MPAKTHYECKUX PEUICHUI B NOBCEJHEBHOW JKU3HH JUIS
obecrieuenus 6€30MaCHOCTH MPH 0OpaIeHHH ¢ OBITOBBIMU MPHOOPaMH 1
TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHs 30POBbS M COOIIONEHHS
HOPM KOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HE0OX0MMOCTH MPHMEHEHHUs JOCTIKEHHI (H3MKH M TEXHOIOTHH JUIs
PALMOHAIEHOTO IPHPOIOIIOIE30BAHNS;;

IIP66) BrlajeHHe OCHOBHBIMH METOJAMHM HAy4YHOTrO IHO3HAHUS,
HCIIONB3YCMBIMHU B (PU3HKE: IPOBOJUTH MPSIMBIC W KOCBCHHBIC H3MCPCHHS
(u3MYECKNX BENMYMH, BHIOMPAs ONTHMAJIBHBIH COCO0 M3MEpPEHUs 1
HCIONB3YsI M3BECTHBIC METOJbI OLCHKH MOTPENIHOCTeH H3MEPeHHIA,
NPOBOJMTE MCCIIENOBAHHE 3aBHCHMOCTEH (H3MYECKHX BEIHYHH C
HCIIOJIB30BAHMEM IPSIMBIX H3MEPEHHIl, OOBACHATH MOIYYICHHBIC
pe'}lel:Ta'l"l:l, MCIIOJ]bSyﬂ (1)”3MHCCKVIC Teopl/ll/l, 3aKOHbI U IIOHATHSA, U
nenaTh BBIBOABI; COOIIONATH HpaBmia 0E30MacHOTO TpyJAa MpH
MPOBEJICHUH UCCIIC/IOBAHHI B PaMKaX y4eOHOr0 SKCIIEPUMEHTa U y4eOHO-
HCCIIEI0BATENIBCKON IEATEIbHOCTH C HCHONB30BAaHHEM LH(PPOBBIX
U3MEPHUTEIBHBIX YCTPOHCTB M 11a0OpaTOPHOTO 00OpYJOBAHHS;
c)OpMHPOBAHHOCTD IPEJCTABICHHIT O METOAAX MONYYCHHS HAyIHBIX
ACTPOHOMHYECKHX 3HAHHI;;

I1P63) BnaseHne OCHOBOMONATAIOMIUMHU (U3NYECKUMH MOHATHAMH M
BEJIMYMHAMH, XapaKTePU3YIOIMMU (U3HYECKHE MPOLECCHI (CBI3aHHBIMU
C MEXaHHYECKHM JBIDKCHHEM, B3aUMOJEHCTBUEM TeJ, MEXaHHICCKHMHI
KOJICOAHHAMH U BOJHAMM; aTOMHO-MOJICKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEIIOBBIMH I[POLECCAMH; JJICKTPUICCKUM U MATHHTHBIM IMOJSIMH,
DJIEKTPHYECKUM TOKOM, DJICKTPOMATHUTHBIMU KOJIEOAHHAMH M BOJTHAMH;
OITHYECKHMH SIBICHISIMH; KBAaHTOBBIMI SIBIICHISIMH, CTPOCHHEM aToOMa i
aTOMHOTO sIpa, PaJHOaKTUBHOCTBIO); BIaJCHHE OCHOBOIOJIArAOIIHMMI
ACTPOHOMHYECKHMH IMOHSTHSAMH, IIO3BOJISION[MMH XapaKTepH30BaTh
IpPOLECCH, MPOUCXO/SIIINE HAa 3BE3/aX, B 3BE3JHBIX CHCTEMaX, B
MEXKTaIaKTHIECKOI cpelie; JBIDKeHHE HeOECHBIX Tel, SBOIIOLHUIO 3Be31 1
Bcenennoit;;

I1P610) oBnajenne yMeHUsIMH paboTaTh B TPYIIIE .}

IIP67) chopMUPOBAHHOCTD YMEHHsI peIIaTh PACYETHBIC 331a4H C SIBHO
3a1aHHON (PU3MIECKOH MOJENbIO, HCIONb3Ys (QH3MUECKHE 3aKOHBI M
[PUHIHIIBL, Ha OCHOBE aHATIN3a yCIOBHS 334l BBIOHPATh QH3HICCKYIO
MOJIellb, BBIIENATE (DU3HUECKHEe BENMIHHEI U (OPMYIIBI, HEOOXOMHMEIE
U ee PCIICHMs, MPOBOAUTH PACUCTHl M OLCHHUBATH PEalbHOCTh
TOJTy4eHHOTO 3HAUEHUs (PU3NUECKOH BEIHYHHEI, PElaTh KadeCTBEHHbIE
3aJadd, BBICTPAMBAsl JOTHYCCKUH HENMPOTHBOPEUYUBYIO IEIMOUKY
paccyKJIeHHl ¢ OIOpol Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usnueckue ABICHIS;;

I1P64) Biajienye 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUSMH, yBEPEHHOE
HCIIONIb30BAaHIE 3aKOHOB I 3aKOHOMEPHOCTEH IIPH aHANH3¢ GH3MICCKUX
SIBJICHUI H TIPOLIECCOB;;

I[1P65) yMeHHe YYUTHIBATH TPAHHUIIBI MPHMEHEHHS H3YYCHHBIX
(usMyecknx Mojeneill: MaTepHanbHas TOYKA, HHEPIHAIbHAsS CHCTEMa
OTCYeTa, HACATbHBIIT ra3; MOJEIN CTPOCHHUS Ia30B, JKUIAKOCTEH H TBEPABIX
TeJ, TOYEUHBIH JIEKTPHUYECKMIl 3apsj, sjepHas MOJeNb aToMa,
HyKJIOHHAsI MOJIEJIb ATOMHOTO s,Ipa IIPH PelleHHH (H3HICeCKHX 3a1ad;
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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

HaumeHoBanue
pa3/ieioB H TeM

Coaepixanne yueGHOro Marepnasia 1 opMbl OPraHMuA3aALMHU AEATEILHOCTH 00y4aIoIMXCS

O0béM B
yacax

‘YpoBenb
OCBOEHHUs

Koapl koMneTennmii,
(hopMHPOBaAHMIO KOTOPBIX
CIOCOOCTBYET 2J1eMeHT
pOrpaMMsbI

Tema 1
Mexanuka

ConepxaHue yueOHOTO MaTepuana

1

.HeKl.lﬂO]-lele 3ansaTus Nel dusrka u mo3HaHue Mmupa. OCHOBBI KHHEMAaTHKH

2

HpaKaneCKne 3ausiTusi Nel OCHOBBI KHHEMATHKH. I[BPI)KGHI/IG 10 OKPY>KHOCTH. Pemenne IPaKTUKO-OPUECHTHPOBAHHBIX
3aga4d

N

Jlekuuonusie 3ausitust Ne2 OCHOBBI JMHAMHUKY U CTATUKH

HpaKaneCKue 3ausiTHst Ne2 OCHOBBI JUHAMUKH U CTaTHUKU. Peurenue TMPaKTUKO-OPUCHTUPOBAHHBIX 3a1a4

.HeK].lﬂOHHble 3ansaTus Ne3 3akoH COXpaHCHHS B MEXaHUKE

3
4
5
6

ﬂpaKaneCKue 3ansiTust Ne3 3aKoHbI COXpaHCHHS B MEXaHUKE. Pemrenue IMPaKTUKO-OPUCHTHUPOBAHHBIX 3a1a4

NN

N[—=|N] =

OK 01., OK 02., OK 06.,
OK 07., OK 04., OK 03.

Tema 2
MonekynasipHas
busuka
TECpMOJAUHaAMHKa

%4

Copepxanue yueOHOro Matepuana

Jlexuuonunie 3ausTHs Ne4 OCHOBEI MOJICKYIISIPHO-KHHETHUSCKOH TEOPHU

IIpakTuyeckue 3ansatust Ne4 Ocuost MKT. "a30BbIe 3akoH. Pemenye npakTHKO-OpHEHTHPOBAHHBIX 3314

Jlexnuonuble 3ausaTHs Ne5 OCHOBEI TepMOIUHAMUKHY. [1epBBIil 3aKOH TepMOIUHAMUKI

ﬂeKHﬂOHHble 3ansaTus Ne6 HeO6paTI/IMI)Ie MPOLECCChI. BTOpOﬁ 3aKOH TEPMOAUHAMUKH. TemnnoBsie qBUTATENN

1
2
3
4
5

HpaKanecxue 3ansiTust NeS OcHOBBI TEPMOJUHAMUKH. Pemrenne IPaTUKO-OPUCHTHUPOBAHHLBIX 3a1a4

NN

| ==l =

OK 01., OK 02., OK 06.,
OK 07., OK 04., OK 03.

Tema 3
DNeKTpoANHAMUKA

ConepxaHue yaeOHOTO MaTepuaa

Jlekunonusle 3ansaTusa Ne7 Dnexrpryeckoe mojie. KonaeHcarops

IlpakTuyeckue 3ansarus Ne6 Dnexrpudeckoe nose. Konnercatop. Pemenne npakTuko-oprueHTHPOBAHHBIX 3a1a4

Jlekunonusie 3ansaTUsA Ne§ 3aKOHBI MOCTOSTHHOTO TOKa. 3akoH OMa A ydacTka nenu. 3akoH OMa [UIsl TIOJIHO IIETIH.

ITpaxTuyeckue 3anaTus Ne7 3aKoH TOCTOSHHOTO TOKa. 3akoHBI OMa. PerieHne npakTHKO-OpUECHTUPOBAHHBIX 3a1a4

Jlekuuonusie 3ansaTus Ne9 MarautHoe mosne. DnekrpoMarauTHas HHAyknus. Crna Jloperna u cia Ammepa

IlpaxkTuueckue 3anarus Ne§ Marautaoe none. Cuisl JlopeHna u Amriepa. PernreHre mpakTHKO-OpHEHTHPOBAHHBIX 33134

Jlekunonunie 3ansaTus Nel) Mexanmdueckne KojaeOaHus 1 BOTHBL. DJIEKTPOMArHUTHBIE KOIEOAHHUS U BOJTHBL

el RN lo W IV, TN NN IOV [ (O3 T

IlpakTuyeckue 3anaTusa Ne9 DinekTpoMarHuTHeIe Kolebanus U BoNHEL. KonebarenpHbIl KOHTp. Pemienne mpakTuko-
OpPHEHTUPOBAHHBIX 3a/1a4

[N B I O R I BSOS N B NS I (S B

N—= =N =]N—

el

Jlekunonusie 3ansaTus Nell [lepeMeHHBIN TIEKTPHYESCKHNA TOK

[\

—

IMpakTnuyeckue 3ansarus NelQ [TepemeHHBIN dmekTpuueckuil Tok. 3akoH OMa I 1erneil mepeMeHHOTo Toka. Penienne
NPaKTHKO-OPUEHTHPOBAHHBIX 33134

OK 04., OK 03., OK 01.,,
OK 02., OK 06., OK 07.
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HaumeHnoBanue Conep:xanue y4ye0HOro Mmatepuaia u GopmMbl OpraHua3anuM A TeILHOCTH 00YYAI0INXCS O6bém B | YpoBeHb Koabl koMneTeHmii,
pa3/ieioB M TeM yacax ocBoeHus1 | pOPMHPOBAHHIO KOTOPBIX
CIIOCOOCTBYET DJIEMEHT
NPOrpaMmbi
Tewma 4 ConepxaHue yaeOHOTO MaTepuana OK 01., OK 02., OK 06.,
Onrrka 1 |JIekuuonusie 3austusi Nel2 Ilpupona cBera. 3aKOHbI reoMeTprYecKOr onTHKHU. JIH3bl. [IocTpoeHHe H300paKeHUS B 2 1 OK 07., OK 04., OK 03.
JIMH3e
2 [[IpaxTudeckue 3ausatust Nell 3akonsl reomerpuyeckoi ontuky. JIMH3bL. Pelienne npakTHKo-OpUeHTHPOBAHHBIX 33134 4 2
3 |/Texumnonnble 3ansaTust Nel3 BonHoBast onTika 4 1
4 ([TpakTH4eckue 3ansTust Nel2 BonHoBbIe CBOMCTBA cBeTa. PelieHne mpakTHKO-OPUEHTHPOBAHHbBIX 33124 2 2
5 |JIekuuonnsie 3ansTus Nel4 Ksanrtosas npuposa cera. @oroaddext. Kantossie nocrynarst bopa. Crektp atroma 2 1
6 [IIpakTudeckue 3ansaTust Nel3 Ksanroas ontuka. ®orodpdexr. Criektp aroma. Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 2 2
3a71aq
Tema 5 ConepxaHue yueOHOTO MaTepuana OK 01., OK 02., OK 06.,
Crpoenne aroma 1 (JIeknmuonnbie 3anaTust Nel5 Ctpoenue sapa. PagnoakTuBHbIN pacnai. SnepHsie peakiuu OK 07., OK 04., OK 03.
2 [IIpaxTnueckue 3ansaTust Nel4 dusnka aToma 1 aTOMHOTO si/ipa. Penienue npaTiko-opHeHTHPOBAHHBIX 3a/1a4 4 2
Tema 6 Coneprkanue y4eOHOTO MaTepHaia OK 01., OK 02., OK 06.,
ACTpOHOMHSI 1 |JIexuunonnsie 3ansTus Nel6 Kocmuyeckue uccnenopanus. CotHeuHas CHCTEMa 1 OK 07., OK 04., OK 03.
2 [Jlekunonnnie 3ansTus Nel7 ["anaktrka. CoBpeMeHHBIC IPEICTABICHUS O CTPOCHUH U 3BOIIIOINH BeeneHHoi 2 1
Bcero 76

s xapakmepucmuru ypoeHs 0C80€HUsL Y4eOH020 MAMEPUALA UCHOTIb3VIOMCSL CAe0YIouue 0003HAYEeHUSL:
1 - o3HaxomumenvHbvlll (03HAKOMIEHUE ¢ PaAHee U3YUEeHHbIMU 00bEeKMAMU, C8OUCMEAMU);
2 - penpodykmugnwlil (8binoaHeHUe 0esImMeTbHOCU N0 00pA3yYy, UHCIMPYKYUU UTU OO PYKOBOOCIBOM);
3 - nPOOYKMuUBHbILL (NIAHUPOBAHUE U CAMOCMOSIMETLHOE BLINOTHEHUE OeSIMEIbHOCIU, PeeHUe NPOOIeMHbIX 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 :

JlekunoHHas ayquToOpus:

MynbeTumenuiitnoe o0opyaoBaHue (MpoekTop, skpan) (1 mT.)
Ctyn ¢ monuTpoM (OTKUIAHBIM CTOJUKOM) (70 1miT.)

Cron npenogaBatenbekuit (1 mT.)

Cryn npenonaBaTenbckuit (1 mrT.)

CuctemusIit 610k (1 1mT.)

MownwuTop (1 miT.)

KnaBuarypa (1 mr.)

Kommnsrorepnas mbiib (1 mT.)

A N I AR

nocka (1 mrt.)

3.2. Uudopmanmonnoe odecreyeHne pean3ali NnporpamMmbl
3.2.1. OcHOBHBIE NEYATHbIE U3IAHUS

1. 1. MakumeB, ['ennanguii SIxoBneBny. @usuka : 10-i kjacc : 0a30BBIH U
yriyosieHHbIld ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienune, 2025. — 432 c. :
ui. — (Knaccuueckuii kypc). — ISMN 978-5-09-127073-0 (anektp.usn.) — Teker :

ANEeKTpPOHHBIN // Jlaup : 3nekTpoHHO-OmOIMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 1. MakumeB, I'ennaguii SIkoBieBnu. ®u3mka : 11-i kmacc : 0a30BBIA U

yriyOneHHbI ypoBHHU : yueOHuk / I'.4. Mskumes, b.b. byxosues, H.H. Corckuii; moa
pen. H.A. TlapdentnseBoii. - 13-¢ u3n., crep. - Mocksa : [Ipocsemenne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3a.) — Teker :
3NEeKTpOHHBIN // Jlaub : 3nmekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.2. /lonojHUTEIbHbIE HCTOYHUKH
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3.2.3. AutepHeT-pecypchl

DnexkTpoHHO-0MOIMOoTeYHAas cucTema - https://reader.lanbook.com
OtkpeiTas pusnka — http://www.physics.ru

®dwusuka.ru —http://www.fizika.ru

ObC Jlanb
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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 JIECTBUSAMU: 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

HaOnwoaeHue 3a X0IOM
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[yaHI;HOfI pa6OTI;I; 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

HabGamogenne 3a xomom
BHIIONHEHHUS

HHAUBHIYAIBHBIX TPOSKTOB
M OIIEHKA BBIMOJHEHHBIX
MPOEKTOB Onenka
BBHIMTOJIHEHHUS JOMAIIHUX

CaMOCTOSITEIbHBIX paboT
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

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

OBnaZicHHe YHHUBEPCAIbHBIMU PETYISATHUBHBIMU NEHCTBUSAMU: B)
9MOIIMOHAJbHBIH HUHTENIEKT, npeamnoaaramuun
copMHUPOBAHHOCTB: CaMOPEryJIHPOBAHHUS, BKIIOYAIOMIETO
CaMOKOHTpPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aAalTHPOBATHCS K IMOIMOHAIBHBIM
U3MEHEHUSIM U NPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHUBAIMU, BKIIOUYAIOIIEH CTPEMIEHUE K
JOCTHIKEHHIO LeNH U YCHeXy, ONTHUMH3M, WHUIMATUBHOCTD,
yYMEHHE JeUCTBOBATh, UCXOMS U3 CBOMX BO3MOXHOCTEH;

ChbopMupoBaHBb HaBBIKH
CaMOperyaupOBaHus, CAMOKOHTPOIIS,
BHYTPEHHEI MOTHBALIUK

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

OBJiaJicHHE YHHUBEPCAIbHBIMU YYCOHBIMHU IMO3HABATEIHHBIMHI
neiictBusiMu 0) 0a30BBIC HCCIICIOBATEIBCKUE NCHCTBUS: BIAJCTh
HaBBIKAMHU Yy4eOHO-HCCIECIOBATEIBCKOW W MPOCKTHOM
JESITEFHOCTH, HABBIKAMHU pa3pelieHus TpoodieM; CioCOOHOCTh 1
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOJOB pPCIICHHS
NMPaKTUYCCKUX 3ajJay, MPUMCHCHUIO Pa3IMYHBIX METOJOB
MO3HAHUs;, OBJIAJICHHEC BUJAMHU JEATCIBHOCTH IO MOJYYCHUIO
HOBOTO 3HaHHUS, €T0 HHTCPIPETAIUH, NMPEOOPA30BAHUIO H
MPUMEHCHUIO B PA3IMYHBIX YYCOHBIX CUTYAIHSAX, B TOM YUCIIC IPH
CO3JTaHWH yYEeOHBIX U COLMAIBHBIX MPOCKTOB; (HOPMUpPOBAHHE
HAyYHOTO THIIa MBIILICHHS, BIaJICHIC HAYYHOH TEPMHHOJIOTHUEH,
KITFOYCBBIMH TOHATHSIMHU U METOJAMU; CTABUTh H (POPMYIUPOBATH
coOCTBEHHBIC 3aJjaud B 00pa30BaTEIbHOW NESATECIBHOCTH H
JKU3HCHHBIX CHUTYAIMSIX; BBISABISTH MPUIUHHO-CICICTBEHHBIC
CBSI3W M aKTyallM3WpOBaTh 3ajavy, BBHIJBUTATh THUIOTE3y €c
pelieHHs, HAXOIUTh apryMEHTHI JUJIs JIOKa3aTElIbCTBa CBOUX
YTBEPKJACHUU, 3aJlaBaTh MapaMeTPbl U KPUTCPHUU PCIICHUS,
aHATM3UPOBATh MOITYYCHHBIC B XOJIC PCIICHUS 331a4H PE3YJIbTaThI,
KPUTHYECCKHA OIICHUBATH UX JIOCTOBEPHOCTh, IMPOTHO3HPOBATH
W3MCHCHNE B HOBBIX YCIIOBHSX; pa3pabaThiBaTh IUIaH PEIICHHS
NpoOJIEMBl ¢ YYETOM aHaln3a UMCIOIIHUXCS MAaTECPUAlbHBIX H
HEMaTEePUATBHBIX PECYpPCOB; OCYIICCTBIATH IICJICHAPABICHHBII
MOMCK IepeHoca CpPeJCTB U CIOCO0OB JeHcTBUSA B
npopecCHOHANBHYIO CpEeay; YMETh INEPCHOCHTH 3HAHUS B
MMO3HABATEIBHYIO U MPAKTUICCKYIO 00JaCTH KU3HEICATCIHLHOCTH,
YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

CdopmMupoBaHbl HaBBHIKH y4eOHO-
UCCJIEIOBATEIbCKON U MPOEKTHOU
JIESATEILHOCTH

HaGnrwonenue 3a xonom
BBIMMOJHCHH I
WHJMBHYaIbHBIX MPOCKTOB
U OIECHKA BBIMOJHECHHBIX
NIPOEKTOB Ouenka
BBIIIOJIHCHHS JIOMAIlHUX
CaMOCTOSITCIIEHBIX paboT

[IpenmeTHsIit

I1P65) yMeHue y4uTHIBATh IPaHMIbBI MPUMEHEHUS H3y4EHHBIX
¢Gusnueckux Mojeseil: MaTepuanbHas TOYKa, WHEPIHAIbHAsI
cucTeMa OTcueTa, UAcalbHbIH ra3; MOJEIU CTPOCHHUS Ta3oB,
JKUJIKOCTEW W TBEPIbIX TEJ, TOUCUHBIH AJICKTPUUECKUN 3apsij,
AepHas MOJeJIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOI'O siipa MpH
peuieHny GpU3NUECKUX 3a/1a4;

ChopMUPOBAHO YMEHHE YYHTHIBATH
rpaHulbl INPHUMCHCHUA H3YUYCHHBIX
(u3HUeCKUX MOJCICH

OneHka MNpakKTUYECKUX
paborT (pemenus
Ka4YC€CTBCHHBIX, pPaCUYC€THBIX,
npohecCuoHaIbHO -
OPHEHTHPOBAHHBIX 3a/1a4)

[1P64) BnaneHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHUSIMHU,
YBEPEHHOE HUCIIONb30BAHME 3aKOHOB U 3aKOHOMEPHOCTEH Ipu
aHann3e (PU3NMUECKUX SIBICHUH U IIPOIIECCOB;

CdopmupoBaHBl HAaBBIKH BIaJCHUS
3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TEOPHSIMH TIPU aHaIHu3e QU3NIECKUX
SIBIICHUH U IIPOLIECCOB;

OueHka MNpPaKTHYECKUX
pabor (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
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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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

[1P63) BrasieHNEe OCHOBOIOIATAIOIIUMH (PU3NIECKUMU TOHITUSIMHI
U BEIWYWHAMH, XapaKTECPUIYIIIHUMH (PHU3HUECKHE MPOIECCH
(CBSI3aHHBIMH C MEXAaHUYECKHM IBH)KCHHEM, B3aHMOJEHCTBHEM
TeJl, MEXaHUYECKMMHU KOJIICOAHMSIMH M BOJHAMH;, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIJIOBEIMH MPOLECCAMH;
JNEKTPUYECKUM U MATHUTHBIM TIOJISIMH, SJIEKTPHYECKHM TOKOM,
9JEKTPOMAarHUTHBIMHA KOJCOAHUAMH W BOJIHAMH; ONTHYCCKUMH
SIBIICHUSIMU; KBAHTOBBIMH SIBIICHUSAMH, CTPOCHHEM aToMa U
aTOMHOTO fOpa, paIMOaKTUBHOCTHI); BIAJCHHE
OCHOBOTOJIATAIONIUMHA aCTPOHOMHYECKUMHU TOHSITHAMH,
MO3BOJIIIONINMHE XapaKTEPU30BaTh IMPOLECCHI, TPOUCXOIAIINE Ha
3Be3JaX, B 3BE3JHBIX CHCTEMaX, B MEKTraJaKTHUYECKOH cpene;
IBIDKEHNE HEOCCHBIX TEII, SBOJIIOIUIO 3BE3/1 U BeeneHHoi;

CdopmupoBaHBl HAaBHIKH BIaACHUS
OCHOBOIIOJIATAIOIINMH (PU3NIECKUMH
MOHSATUSAMH U BeIUYHHAMU,
XapaKTepU3yIMUMH (QHU3NIECKHIE
TIPOLIECCHI

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

I1P61) chopMHUpPOBAaHHOCTh MPEACTABICHUN O POJIM U MeCTe
(U3MKM U aCTPOHOMHUH B COBPEMEHHOH Hay4YHOU KapTHHE MHUpPA, O
cucreMooOpasyomeil posu GU3MKKH B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCUMCKUX
U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKU; TOHUMaHNE
¢Gu3nuecKoi CyIHOCTH HaOIIOZAEMBIX SIBICHHH MHKPOMHDA,
MakKpoMUpa M MeraMupa; MOHMMaHHE POJIM acCTPOHOMHUHU B
MIPAKTUYECKOH NEesITeNbHOCTU YeloBeKa U AalbHEHIIEeM HaydyHO-
TEXHHYECKOM pPa3BUTHH, Poiau (GHU3UKKM B (OPMHPOBAHUU
Kpyro3zopa M (yHKIMOHAJIBHOH I'DaMOTHOCTH 4YelOBEKa s
peleHns MPaKTHYECKUX 3a/a4;

CdopmupoBana cuctemMa 3HaHHUI 0
posit ¥ MecTe QU3NKKU U aCTPOHOMHHU
B COBPEMEHHON HAay4yHOM KapTHUHE
MHpa, 0 CHCTEeMOOOpa3yolieil poau
(GU3NKH B Pa3sBUTHH €CTECTBEHHBIX
HayK, TeXHMKM U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCUNHCKUX U
3apy0eKHBIX YUCHBIX-()U3UKOB B
pa3BUTHE HayKH; IOHHMMaHHE
buszuyeckoi CYU[HOCTH
HaOJII0IaeMBbIX SABJICHUH MHKPOMHUDA,
MaKpoOMHpa U MEraMHupa; MOHHUMaHUE
pOJIM aCTPOHOMHH B NPAaKTHYECKON
NesATEIbHOCTH YeJIOBEKa U
JalbHEeHIIeM Hay4YHO-TEXHHYECKOM
pa3BuUTHH, ponu (HU3HUKH B
bopmMupOBaHUHM Kpyrosopa #
(GyHKIMOHAIBHOH TPaMOTHOCTH
YyegoBeKa JJUSA pEHIEHHUSA
HpaKTHYECKHUX 3ajad;

OmeHKka NOpPaKTHYECKUX
paborT (pemenus
KaUeCTBCHHbBIX, PACUETHBIX,
npodpeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P62) chopMHupOBaHHOCTH YMEHHH paclio3HaBaTh (U3NIECKHE
SIBIICHHS (IPOLECcChl) U OOBSICHATh X HA OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE MaJICHHUE TeJl, IBID)KEHHE 110 OKPYXKHOCTH,
HHEpIUs, B3aMMOJCHCTBHE Tels, KoyiebaTelbHOE IBHIXKCHUE,
pe3oHaHC, BOJHOBOE ABMKEHHE; AUP(y3us, OpOyHOBCKOE
JIBUKEHHE, CTPOCHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHe
o0bemMa Ted HPH HarpeBaHWHW (OXJIAXKJEHHH), TEIHIOBOE
paBHOBecHe, HcCIapeHHe, KOHIEHCAIHs, IJaBIeHHUE,
KpHUCTaJIN3alHs, KUICHNE, BIAKHOCTh BO3JyXa, CBSA3b CpeaHen
KHHETHYECKOl IHEpPruH TEMJIOBOI'0 ABHMXKCHUS MOJIEKYJT C
a0COJIIOTHOM TeMIIepaTypoil, MOBBIICHNE TaBICHNUS T'a3a MPH €ro
HarpeBaHWM B 3aKPBITOM COCYJe, CBSI3b MEXKIYy NapameTpaMu
COCTOSIHMSI Ta3a B H30IpoIlleccax; JJIEKTPH3aLUs Tel,
B3aUMOJCHCTBUE 3apsi0B, HArpEeBAaHUE IIPOBOJHUKA C TOKOM,
B3aMMOJICHCTBHE MAarHUTOB, 3JCKTPOMArHUTHAas HHAYKIHS,
IefiCTBHE MarHUTHOTO IOJIs HAa HPOBOJAHHUK C TOKOM H
JBIDKYIIMIACS 3apsij, 3JCKTPOMArHUTHbIC KOJICOAHUSI M BOJIHBL,
NpsIMOJIMHEHHOE pacnpoCTpaHEHHE CBETa, OTPaXeHHe,
IIpeJIOMIICHHE, HHTephEePEeHINs, TU(PAKIHS U NOIIPHU3aLHs CBETa,
nucnepcus cBera; QorodnekTpuueckuii 3ddexr, cBeTtoBOE
JlaBJIeHNe, BOSHUKHOBEHHE JINHEIYaToro CeKTpa aToMa BOAopoa,
€CTECTBCHHAsI ¥ HCKYCCTBEHHAs paJJHOaKTHBHOCT;

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

OueHka mNpPakTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANTBbHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P69) chopmupoBaHHOCTH COOCTBEHHOH MO3UIIMHU TI0 OTHOIICHHIO
K (u3HIecKoi HHPOPMALUH, TTOTyIaeMOH U3 Pa3HbIX HCTOYHUKOB,
YMEHHH HCHOIb30BaTh NH(PPOBBIE TEXHOJOTHH ST MOMCKA,
CTPYKTYPHPOBAHMUS, HHTEPIPETALUH U NIPEACTABICHUS YIeOHOH 1
Hay4YHO-NOMyNsIpHOW HUHGDOpPMAOUH; pa3BUTHE YyMEHUH
KPUTHYECKOTO aHalM3a MoJydaeMoH nH(opmarmy;

ChopmMupoBaHa mMO3UIHUSA IO
OTHOHNIEHHI0O K (QHU3UYECKOH
nH(pOpMAIH, MOTyJaeMoil U3 pa3HbIX
HCTOYHUKOB, c(QOPMHPOBAHO YMEHHUE
HCTIONB30BaTh MU(POBHIE TEXHOIOTUN
IS TOWCKa, CTPYKTYypPHpPOBAaHHSA,
HHTEPIpPETalid W IPEICTABICHUSI
y4eOHOW ¥ Hay4YHO-TOMYJSAPHOH
HH(POPMAIIH;

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHAIBHO

OPHEHTHPOBAHHBIX 3a/1a4)
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Kpurepun ouenku

Metoabl OLIEHKH

[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)

[1P66) BnameHne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHMI,
HCIOJIb3YeMBIMU B (M3MKE: MPOBOAMUTH MPSMble U KOCBEHHBIE
H3MepeHus PU3NYECKUX BEMYUH, BEIOMPAas ONTHUMANbHBINA CIOCO0
U3MEPEHUSI U HCNONb3ys HM3BECTHBIE METOIBl OLEHKHU
NOTPEIHOCTEN HU3MEPEHUM, MNPOBOAUTH MCCIEAOBAHUE
3aBUCUMOCTEH (DM3MYECKHX BEIMYUH C MCIIOJIb30BAHUEM IPSIMBIX
n3MepeHuil, OOBACHATh MOJNyUYEeHHBIE Pe3yNbTaThl, UCIOIb3YS
¢dbusnuecKkue TEOPHUH, 3aKOHBI U MOHATHUA, U JelaTh BBIBOJBI;
coOmonaTy mpaBuia 0€30HacHOTO TpyAa HPU HPOBEACHUH
HCCIIeIOBaHUM B paMKax y4eOHOro 3KCHEpUMEHTa U y4yeOHO-
HCCIIE0BATENbCKON JEATENLHOCTH C UCIOIb30BaHUEM IU(BPOBBIX
U3MEPUTENbHBIX YCTPOUCTB U 1ab0opaTOpHOTO 000pYyIOBAHUS;
c(hOpPMUPOBAHHOCTb NPEACTABJIECHUH O METOJAX MOJYYCHHS
HAayYHBIX ACTPOHOMHYECKUX 3HAHHH;

CoopMupoBaH HaBBIK BJAJCHUSA
OCHOBHBIMH METOJAMH HAay4YHOTO
HO3HAHUSL, UCTIONB3YEMBIMHU B (PU3HKE

OmeHka NpPaKTHYECKHUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P67) copMupOBaHHOCTh YMEHHS pemiaTh pacyeTHBIC 3aJauH C
SIBHO 3aJlaHHOW (PU3MYECKON MOJEINBI0, MCIONB3Ys (pU3NIecKue
3aKOHBl U NPUHIUIBI; HA OCHOBE aHaJM3a yCIOBHUSA 3aJauM
BEIOMPATh (PU3NUECKYIO MOZEINb, BBIIEIATH (U3NIECKHE BETHIHHBI
U GOpMyJIBl, HEOOXOJUMEIE JJIS €€ PEIICHHs, IPOBOIUTH PacyeThl
U OIICHMBATH PEANbHOCTH IMOJIyYEHHOI'O 3HaYeHUs (PU3NIECKON
BEJIMYMHBI; PELIaTh KAUECTBEHHBIC 3a/1a4U, BHICTPAUBAs JIOTHUECKH
HEINPOTHUBOPEUYUBYI LENOYKY pacCyXkJeHuil ¢ omopoil Ha
H3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3WYECKHE SIBICHUS;

ChopMupoBaHO yMEHHE pEIIATh
pacueTHbIe 3aJlauu C SIBHO 3a/IaHHOM
(dbu3nyecKoil MOJAEIBIO, HCHOJB3YS
(usnvecKue 3aKOHBI U TPHHIIUIIE,

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANIBHO

OPUCHTUPOBAHHBIX 38]1a4)
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