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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
1aHa no cunenuaibHOoCTH «40.02.04 FOpucupyaeHIs»




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. Beibupats cniocoObl pemieHus 3ajau npodeccuoHaabHON AeSITeIbHOCTU
IPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM
2. OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATIM3a U UHTEPIIPETAlUN
uHpopManuu U UHPOPMAIMOHHBIE TEXHOJOTUU HOJs BBINOJHEHUS 3aaay
npodeCCuOHaNbHON JESITEIBHOCTHU
3. OK 04. DddexTuBHO B3aMOIECTBOBATh U PAOOTATh B KOJIJICKTUBE U KOMAH]IE
4. OK 06. 1IpoABIaATh rpakAaHCKO-NIATPUOTHYECKYIO MO3UIUIO, JEMOHCTPUPOBATH
OCO3HaHHOE IMOBEJICHUE HAa OCHOBE TPAJAMIIMOHHBIX 00IIEUETIOBEYECKUX IIEHHOCTEMH, B
TOM YHUCJ€ C YyYETOM TapMOHHU3aLUHU MEKHALMOHAJIBHBIX U MEXPEIUTUO3HBIX
OTHOUIEHUH, MPUMEHATHh CTAaHAAPTHl aHTUKOPPYIILIMOHHOTO MOBEIECHHUS

1.2. Illesas 1 niianupyemMbie pe3y/IbTaTbl OCBOEHMS NpeMeTa

Lenu:

* popMupoBaHue y 00y4arolMXCsl YBEPEHHOCTU B IEGHHOCTH 00pa30BaHus,

3HaYUMOCTHU (PU3UUECKUX 3HAHUH JIJIs1 COBPEMEHHOTO KBAIU(DUIIMPOBAHHOTO

CHEIMANUCTa MPHU OCYIIECTBICHUH €ro MPo(hecCHOHATBbHON e TENbHOCTH;

* popMUpOBaHUE ECTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJIaJIeHUE cienu(pUYecKor CuCTeEMON (PU3HUECKUX MOHATUN, TEPMUHOJIOTUEN U

CHUMBOJIUKOM;

* OCBOCHHE OCHOBHBIX (PU3UYECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;



* OBJIaJICHUE OCHOBHBIMU METOJaMU HAYYHOT'O MMO3HAHUS MPUPOJIbI,
UCIIOJIb3yeMbIMU B (pu3UKe (HAOII0IeHNE, OTIMCAHNE, U3MEPEHHE, BHIIBIKCHUE
TUIOTE3, MPOBEJCHUE IKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSAMH 00padaThIBaTh IaHHBIC SKCIIEPUMEHTA, OOBSICHSIThH
MOJTyYEHHBIC PE3YJIbTAThl, yCTAHABIUBATH 3aBUCUMOCTH MEXAY (PU3MUECKUMHU
BEJTMYMHAMH B HAOJII0Ia€MOM SIBJICHUH, JIENATh BHIBOIBI;

* popMupoBaHuE YMEHHS pemaTh (GU3NUECKUE 3a]1a4l pa3HbIX YpPOBHEN
CJIOHOCTH;

* pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce MPUOOPETEHHS 3HAHUN C UCTIOJIH30BAHUEM PA3TUYHBIX

MCTOYHUKOB MHGOpPMALIMM U COBPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOTHU;
YMEHUU B

paMKax pemeHHs TPUPOABI, NCUCTBHS (POPMYIUPOBATH U OOOCHOBBIBATH
COOCTBEHHYIO

MO3UIIMIO 110 OTHOIICHUIO K (U3UYECKON UH(pOpMAIUH, TTOTy4aeMOU U3 Pa3HbIX
HMCTOYHUKOB,;

* BOCIIMTAHKWE YyBCTBA TOPJOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.

3amaun:

* nproOpeTeHne 3HaHu 0 PyHIaMEHTAIbHBIX (PU3NUECKUX 3aKOHAX, JISKAIIUX B

OCHOBE COBPEMEHHOW (PHU3UUECKON KapTUHBI MHUpa, MPUHIUIIOB JACHCTBUS
TEXHUYECKHUX

YCTPOMUCTB U MPOU3BOJICTBEHHBIX MPOLIECCOB, O HAUOO0JIEe BaXKHBIX OTKPBITUSIX B

obmacTn (1)I/I3I/IKI/I, OKa3aBIIHX OMMPCACIIAONICC BJIUAHNUC Ha PA3BUTUC TCXHUKH U



TE€XHOJIOTUH;
* MOHUMaHue (PU3NIECKON CYITHOCTHU SBJICHUM, MPOSBIISIOMINXCS
IIPOM3BOJICTBEHHOMU JIEATEIHbHOCTH;

* OCBOEHHUE CITOCOOOB UCIOJIb30BaHUS (PU3UUECKUX 3HAHUHN )i MPAKTUYECKUX U
po(eCCUOHANIBHBIX 3aa4, 00BICHEHHUS SIBJIEHUI MPOU3BOJICTBEHHBIX U
TEXHOJIOTMYECKUX MPOIIECCOB, MPUHIIMIIOB TEXHUUYECKUX IPUOOPOB U YCTPOICTB,
oOecrieueHus: 6€30MacCHOCTH MPOU3BOJICTBA U OXPAHbI MPUPOIbI;

* (hopMUpOBaHUE YMEHUM peliaTh y4eOHO-MPAKTUYECKHUE 3a/1aun (PU3UUECKOTO
co/iepKaHus ¢ y4€ToM NnpodhecCUOHAIIBbHON HAPaBIEHHOCTH;

* IPUOOPETEHNE OTbITA TIO3HAHUS U CAMOIIO3HAHUS; YMEHUHN CTaBUTh 3a/1a4i U
pemars npoosieMbl ¢ y4€ToM NpodhecCuOHATBHON HAPaBIEHHOCTH;

* popMupoOBaHUE YMEHUI UCKATh, aHATU3UPOBATh U 00padaThIBaTh (PU3NYECKYIO
uH(pOopMaLrio ¢ yu€ToM MpodeccrnoHalIbHOM HAIPaBICHHOCTH;

* IOATOTOBKA 00YYarOIIMXCS K YCIEIIHOMY OCBOEHUIO JUCIMILIUH U MOAYJIeH

npodeccuoHalbHOr0 LUKIAa: GOpMUpOBaAHHE Y HUX YMEHHMH U OIBITa
NEeSITeNbHOCTH,

XapaKTEPHBIX 7151 Tpodeccuil / TOMKHOCTEN CITyKaIluX WU CIEIUATbHOCTEH,
MOJIy4aeMbIX B IPO(ecCHOHaIbHBIX 00pa30BaTEIbHBIX OPTaHU3AIUSX;

* OJIFOTOBKA K (DOPMUPOBAHUIO OOIIMX KOMIETEHIIUM Oy yIIero CrenuaiucTa:
caM0o00Opa30BaHMs, KOMMYHHUKAIIUU, POSIBIICHUS TPAKIAHCKO- MATPUOTUUECKOM
MIO3ULIMH, COTPYJAHUYECTBA, IPUHATHS PELICHUMN B CTAHAAPTHOM U HECTAHIAPTHOMN

CUTyalusiX, MNPOEKTUPOBAHHS, MNPOBEACHUS (PU3UYECKUX HU3MEpPEHHUH,



3 PeKTUBHOTO U
0€30macHOT0 MCTIOIB30BAHMS PA3IMYHBIX TEXHUICCKUX YCTPOUCTB, COOTIOACHUS
IIPaBWJI OXPaHbI TpyJa npu padbore ¢ GU3NIecKuMu prudopamMu 1 000pyI0BaHUEM.

B pamkax mporpaMmbl y4eOHOW JUCUUIIIMHBI O0Y4YalOMIMMUCS OCBAaMBAIOTCS
pe3yibTaThl OOYUECHHUS:



HaumenoBanue KoMneTeHUMIi
cornacio ®I'OC CIIO

HanmenoBanune pesyabraToB tuna "MeranpeameThslii' corinacno ®I'OC
COO

HanmenoBanue pesyiabTaTtoB THna "Ilpeamernsiii” cormacno ®I'OC
(e{0] ¢}

OK 01. BpiGupars crnoco6bl
[peLICHHSA 3a1a4 npocpeccuonanbnoﬁ
ICATCIBHOCTH NPUMCHHUTEIBHO K
paSJlMLI HbBIM KOHTEKCTaM

OBJlajicHHe yHHBEPCAIbHBIMHE y4eOHBIMH [O3HABATEIBHBIMH JCHCTBHAME 0)
6a3oBbIe MCCIIENOBATENbCKHE NEHCTBHA: BIajeTh HaBBIKAMH ydueOHO-
HCCIIE[0BATEIBCKON M TPOCKTHOH [EATEIbHOCTH, HABBIKAMHU Pa3pEIICHHS
poGieM; CIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MOMCKY METOJIOB|
peLIeHNs IPAKTHICCKHX 3a[ad, IPIMEHCHHIO PAa3IHYHbIX METOXOB IIO3HAHNS;
OBIIAJCHUE BHIAMH JCSITEIBHOCTH IO IIOJYYCHHIO HOBOTO 3HAHUS, €rO
MHTEPIPETalliH, IPe0dPa3oBaHHIO M NPHMEHEHHIO B Pa3IMYHBIX YUeOHBIX
CHTyalusxX, B TOM 9HCIE [IPH CO3AAaHAH y4eOHBIX H COLMAIbHBIX MPOCKTOB;
(hopMupoBaHIe HAyYHOTO THUIA MBIILICHHS, BIaICHHE HAyYHOIl TEPMHHOIOTHEIH,
KITIOYEBBIMH TOHATHSIMH U METOaMH; CTABUTH M (JOPMYIHPOBATEH COOCTBEHHEBIE
3a/a9H B 00pa30BATEIbHON AEATCABHOCTH H )KU3HCHHBIX CUTYALNsX; BBIABIATH
an‘IMHHO-CJ’le}]CTBeHHbIe CBSI3H MU aKTyaJ'IVIZMpOBaTI: 33118,‘!)/, BBIJIBUT'ATh|
HIOTE3y ee PEIICHHs, HAXOAUTh apryMEHTHI A JOKa3aTelIbCTBAa CBOUX
YTBEPXKACHHUI, 3a1aBaTh MapaMEeTPbl U KPHTCPUH PELICHHS; aHAIU3HPOBATH
MOJTyYEeHHBIE B X0J1¢ PENICHHs 3314l Pe3yIbTaThl, KpHTHYECKH OLEHNBATh MX
I0CTOBEPHOCTB, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSX; pa3pabaThiBaTh
[UIaH PENICHUs MPOOIEMBI C yYCTOM aHAM3a UMEIOIINXCS MAaTePUATbHBIX U
HeMaTepHabHBIX PECyPCOB; OCYIIECTBIIATE [e/IeHaNpaBIeHHbIH MONCK TepeHoca
CPEZCTB H CIIOCOO0B AECTBUS B IPO(ECCHOHATBHYIO CPEy; yMETh IIEPEHOCHTH
3HAHMS B [O3HABATENbHYIO M MPAKTHYECKYIO OOJACTH XKH3HEIACATEIBHOCTH;
YMeTb HHTETPHPOBATH 3HAHHS W3 Pa3HBIX NPEJMETHBIX 00IacTeil;;

OBiajicHHEe YHHBEPCATbHBIMH yICOHBIMU MO3HABATEIbHBIMH ACHCTBUSIMHU a)
06a3oBbIe JIOTHYECKHE NEHCTBHA: CAMOCTOATENBbHO (OPMYIHPOBATH H
AKTyalIH3HpoBaTh MPOGIEMy, PACCMATPHBATE €€ BCECTOPOHHE; yCTAHABIHBAThH
CYIICCTBEHHBINH MPH3HAK WIIH OCHOBAHHS [UIsi CPABHCHHS, KIACCU(PHKALUU 1
0000IIeHNs; ONPENeNATh IIeH AesTeTbHOCTH, 3a/[aBaTh ITapaMeTPhl U KPHTEPUH
UX MOCTHIKCHHS; BBIABISATH 3aKOHOMEPHOCTH H IPOTHBOPECYHS B
PpacCMaTPHBAEMBIX SBJICHUSX; BHOCHTh KOPPEKTHBBI B IEATEIBHOCTD, OLICHHBATH
COOTBETCTBHE pEe3yIbTaTOB INENAM, OIEHHBATh PUCKH IIOCIEACTBHH
[ICSTETPHOCTH; PAa3BUBATh KPEATHBHOE MBIIUICHHE [PU PELICHHH JKU3HCHHBIX
po6iem;;

OBJ1ajieHHe yHUBEPCAIbHBIMU PEry/ISITUBHBIME JCHCTBHSAMHU: B) 9MOLIMOHAIBHBIN
MHTEIUICKT, MPEIIIOIAraloiii cOPMHPOBAHHOCTh: CAMOPEIyIHPOBAHHS,
BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, yMEHHE NPHHAMATH OTBETCTBEHHOCTE 32 CBOE
moBe/ieHHe, CIIOCOOHOCT aJalTHPOBATHCS K OMOLMOHAIBHBIM H3MCHEHHSM 1
MPOSIBISITh THOKOCTb, OBITH OTKPBHITHIM HOBOMY; BHYTPECHHEH MOTHBAIIUH,
BKIIOYAIOMIEll CTpeMIeHHe K NOCTHKEHMIO LENU M yCHeXy, ONTHMH3M,
MHHIHATHBHOCTD, YMCHHE JCiiCTBOBATH, HCXOS H3 CBOMX BO3MOJKHOCTE;;
OBJla}.IeHMe yHMBepCaJleHMVI pel‘leZTVlBHblMVl AeﬁC’FBMﬂMM: 6) CaMOKOHTpOJIb:
aBaTh OLICHKY HOBBIM CHTYaLHsM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3Y/ITATOB LICIISIM;;

OBJiajieHne yHUBEPCATEHBIMH KOMMYHHKATHBHBIMU JIeHCTBHAMU: 6) COBMECTHAs
NeATeIbHOCTE: IIOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON 1
WHIMBUAYalbHOH pabOThl; BHIOHPATh TEMATHKY H METOJbI COBMECTHBIX
NeHCTBHI C ydeTOM OOIIMX MHTEPECOB H BO3MOMKHOCTEH KaxJOro 4jieHa
KOJLUICKTHBA;;

OBnajieHHe YHHBEPCANbHBIMH PEryIsTHBHBIMU JCHCTBHAMHU: a)
CaMOOPraHM3alHs: CAMOCTOSATENbHO OCYIIECTBISATH I[O3HABATEIBLHYIO
[ICSITENBHOCTD, BBISABIATH IIPOOIEMBI, CTABUTh U GOPMYIHPOBATH COOCTBEHHBIC
3ajaun B 00pa3oBaTeNbHOH JAEATEIBHOCTH M JKH3HEHHBIX CHTYAaIHAX;
CaMOCTOSTENBHO COCTABIATE IUIAH PELICHHS IPOOIEMBI C yIeTOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTEHUH; Aes1aTh OCO3HAHHbIH
BBIOOP, aPryMEHTHPOBATH €r0, OPaTh OTBETCTBEHHOCTh 3a PEIIEHNE; OLIEHHBATh
TPHOOPETEHHBIH OMBIT;;

OBJlajicHHe yHHBEPCATbHBIMH y4eOHBIMHI MO3HABATEAbHBIMU JICHCTBUAMHU B)
paGora ¢ mH(OpManueil: BIaJeTh HAaBBIKAMH MOJYyYeHHS HHPOpPMAaLUH U3
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIPHO OCYIICCTBISTH MOHCK, aHAIIH3,
CHCTEMATH3AIMI0 ¥ HHTEPIPETAHI0 HHPOPMALINH Pa3INYHBIX BUIOB H (HOpM
[pe/ICTaBIICHIIS;;

OBJ1aficHue yHUBEPCAIbHBIMU PETyIIATUBHBIMU ICHCTBUSMU: I) IPUHATHE ce0s 1
NPYTHX JTIOJIeii: IPUHUMATE ce0sl, TOHHMas CBOM HEJIOCTATKH U JIOCTOMHCTBA;;
OBnajJeHNe YHHBEPCAILHEIMH KOMMYHHKATUBHEIMH JCHCTBUAMM: a) OOIIeHHe:
OCYIIECTBIATh KOMMYHHKAI[HM BO BCeX cdepax MKM3HH; PacHoO3HAaBaTh
HeBepOanbHEIe CPECTBA OOMIEHHs, MOHMMATh 3HAYeHHEe COLHUAILHBIX 3HAKOB,
pAcIIO3HABATH MPENOCHUIKH KOH(IHKTHBIX CHTYAIHil I CMST4aTh KOH(IHKTHL;
BJIAJICTh paSJlVll{HblMM ClIOCO6aMM 06LlleHVlﬂ H Bsawmoueﬁcmm;

T1P63) BiajicHHE OCHOBOINOIArAIOMMMH (HH3HYCCKUMHU TOHATHAMH M
BETMYMHAMY, XaPaKTEPU3YIOIHUMH (pU3NIECKHE NPOLECCH (CBA3aHHBIMU
C MCXAHHYECKUM ABI)KCHHEM, B3aHMOICHCTBUEM TeJ, MEXaHUYCCKHMHU
KOJIeGaHMﬂMM 1 BOJIHAMH; aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM BELIIECTBA,
TEIIOBBIMH [POLECCAMH; JJICKTPHYECKHM H MarHHTHBIM IOJISIMH,
JICKTPHIECKUM TOKOM, 3JICKTPOMArHHTHBIMHI KOJNCOAHUSIMU U BOJTHAMH;
ONTHYECKUMH SBJICHHUSMHU; KBAHTOBEIMH SIBIEHHAMH, CTPOCHHEM aToMa
ATOMHOTO s17]pa, PaJHOAKTHBHOCTHIO); BIIaICHHE OCHOBOMIOIATAIOMIIMHA
ACTPOHOMHYCCKMMHU MOHATUSIMH, MO3BOJIONMMH XapaKTepH30BaTh
MpOIeCChl, MPOUCXONANMHNE Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTAIaKTHICCKON Cpe/ie; ABIKCHHE HeOCCHBIX TEll, 9BOMIOLNIO 3BE31 U
BceneHHoii;;

I1P68) chopMUPOBAHHOCTH YMEHHUS TIPUMEHSTD TI0JTy4CHHbIC 3HAHUS JUIS
0OBSICHEHHS! YCIIOBHI NPOTEKAaHUsI (PU3HYECKHUX SIBICHHI B IPUPOJIE U ISt
NPUHATHS NPAKTHYECKAX PEHNICHHH B MOBCEJHEBHOM KM3HH JUIs
obecreyeHnst 6€30MacHOCTH PH 0OpAIEHHH ¢ OBITOBBIMU TPHOOPAMU U
TEXHHYECKHMH YCTPOICTBAMH, COXPAHEHHs 3J0POBbS H COOIIOACHHS
HOPM JKOJIOTHUECKOTO MOBEJIEHHs B OKPYXalollel cpeje; MOHHMaHHe
HEOOXOANMOCTH TPUMEHEHHS TOCTIDKCHHI (DH3UKH M TEXHOIOTMH ISt
PALOHATBHOTO HPHPOIONOIB30BAHHMS;;

I1P62) chopMHUpOBaHHOCT YyMEHHUI pacro3HaBaTh (PHU3HUECKHE SBICHHS
(mpouecchkl) W OOBACHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE H PaBHOYCKOPEHHOE IPSAMOJHMHEIlHOEe IBHXKEHHE,
cBoGOJHOE MaJeHHE Tel, ABMKECHHE [0 OKPYXHOCTH, WHEPIHS,
B3aMMOJCHCTBUE Tell, KojebaTelbHOe JBUKCHUE, PE30HAHC, BOIHOBOEC
nBIDkenne; TudQy3us, GpOyHOBCKOE IBIKEHHE, CTPOCHHE KHIKOCTEH 1
TBEPABIX TEl, H3MCHEHHE 00beMa Tell [PU HArpeBaHUH (OXITAXKICHUH),
TEMIOBOE pPAaBHOBECHE, HCIApeHHE, KOHJEHCAIMs, IIaBICHHE,
KpHCTAaNIN3anus, KUAIEeHHe, BIaXXHOCTh BO3AyXa, CBA3b CpeaHel
KHHETHYECKOH DHEPTUU TEIIOBOTO ABHKCHUS MOJICKYI C a0COMIOTHON
'I‘eMllepa'l'ypOﬁ, NOBBIIUEHUE JaBJIEHUA ras3a IIPpU €ro HarpeBaHuMu B
3aKpBITOM COCYJe, CBS3b MEXIY [apaMeTpaMi COCTOSHHUS rasa B
M30IIpoLIecCax; ICKTPU3ALUS TEIl, B3AUMOICHCTBHE 3apsI/I0B, HATPEBAHIE
NIPOBOJHHKA C TOKOM, B3aHMOJIEHCTBHE MAarHHTOB, dJIE€KTPOMArHHTHAS
MHIYKIHs, IeHCTBHE MarHHTHOTO MOJIS HAa IIPOBOXHHK C TOKOM H
NBIOKYIIMIICS 3apsif, DJISKTPOMAarHUTHBIC KOJEOAHHUS M BOJIHBI,
NpSAMONMHEHHOE PacIpoCTpaHeHHe CBETa, OTPaKeHHE, IpeIoMIIeHHE,
uHTepGepeHus, Iu(GPaKus 1 MOISIPU3ALUS CBETA, JUCICPCHS CBETa;
(doTodnexrpuyeckuit dGPexT, CBETOBOE JMaBICHHE, BOSHHKHOBEHHE
IIMHEIYaTOro CIeKTpa aToMa BOAOPO/A, ECTECTBEHHAS U HCKYCCTBEHHAS
PaaHOaKTHBHOCTB;;

ITP69) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIUM MO OTHOILICHUIO K
(usndeckoit MHGOpMALKK, OTy4aeMOii U3 pa3sHbIX HCTOYHHKOB, YMEHHIT
MCII0JIb30BaTh IM(POBBIE TEXHOIOTHH ISl IOUCKA, CTPYKTYPHPOBAHMUS,
MHTEPIIPETAllNH U TPEICTABICHHs yueOHOH M HAaydHO-TIOMYJIAPHOM
uHbOpPMAIMK; Pa3BUTHE yMEHMI KPHTHYECKOrO aHAIM3a HOIyIaeMOn
uHbOpMAaIHH;;

I1P61) chopMHPOBAaHHOCTH NPEACTABICHUI O POIN U MeCTe (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOIl HaydyHO#W KapTHHE MHpPa, O
crcTeMooOpasyromeil poan GU3NKH B Pa3BUTHH €CTECTBEHHBIX HAyK,
TEXHHKH M COBPEMEHHBIX TEXHOJIOTHIl, 0 BKJIage POCCHIICKHX H
3apyOCKHBIX YYCHBIX-(H3HKOB B Pa3BHUTHEC HAayKH; MOHUMAaHUE
(usnyeckoii CymHuocTH HabIoJaeMBIX ABJIEHIH MUKPOMHpA, MaKpOMHpa
W MeramMmpa; MOHHMaHHE POJIH ACTPOHOMHH B IPAKTHICCKOH
JIeATENLHOCTH Y€I0BEKa M JIalbHEHIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu Gu3nKK B HOPMUPOBAHMH KPYrozopa W (YHKIHOHATLHON
TPaMOTHOCTH 4eJI0BEKa /ISl PENICHUs MPAKTHYECKHX 3a/1ad;;

IIP66) BrajgeHne OCHOBHBIMH METOAAMH HAYYHOTO MO3HAHHS,
HCIIOIB3YEMBIME B (PH3HKE: IPOBOANTH MPSIMBIC U KOCBEHHBIE H3MEPEHHS
(bu3MYCCKUX BEIHYMH, BHIOUPAst ONTHMAIBHBIA CHOCOO H3MEPCHUS U
HCTIONB3Ysl M3BECTHBIE METOIbI OIIEHKH MOTPENIHOCTEeH H3MepeHui,
MPOBOJUTH HCCICJOBAHME 3aBHCHMOCTEH (H3HYECKHX BEIHYUH C
MCIIONB30BAHUEM IIPSMBIX H3MEPCHHil, OOBACHATH MOJYUCHHBIC
pe3yIbTaThl, HCHOIb3ys (GU3NYECKHE TEOPHH, 3aKOHBI U MOHATHA, U
nenaTh BBIBOABI; COONIONATh NMpaBHiIa OC30MaCHOTO Tpyga MpH
HPOBEJICHUH UCCIIEIOBAHNI B paMKaxX y4eOHOro SKCIIepUMEHTa U y4eOHO-
HCCIEI0BATEIbCKOM AEATENBHOCTH C HCIOIB30BAHHEM HH(PPOBBIX
M3MEPUTENbHBIX YCTPOHCTB M JabopaTopHOro 000pyHOBaHUS;
c(OPMHPOBAHHOCTh NPEJCTABICHUH O METOJAX IOJYYEHHs HayUHBIX
ACTPOHOMHYECKHX 3HAHMIA;;

TIPG10) oBiiajieHne yMeHHsIME paboTaTh B IPyIIIE .;

I1P67) copMHUPOBAHHOCTL YMEHHs PelIaTh PacyeTHLIE 3a1a4H C SBHO
3amaHHOM (DH3MYECKOH MOJEIBI0, UCHONb3ys (HH3UYCCKHE 3aKOHBI U
NPHMHIMIIBI; HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4i BHIOMPATh (U3HYECKYIO
MOJIeNIb, BBIICIATH (pU3HUECKUE BEIUYHHBL U (OPMYIIBI, HEOOXOAUMBIE
IS ee peIlleHMsA, TPOBOAMTh PAcueThl U OIEHHBATh PEaIbHOCTh
TOJTyYEHHOT0 3HaYeHHs (H3MYECKON BENMYHMHBI; PEIIaTh Ka4yeCTBEHHBIC
3aja4d, BBICTPAMBasl JIOTHYECKH HENPOTHBOPEYHUBYIO LEHOYKY
paccyKICHHII ¢ OMOPOil Ha M3yYCHHbIC 3aKOHbBI, 3aKOHOMEPHOCTH U
(usnyeckue ABIEHNS;;

11P64) BnaseHHne 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUAMH, YBEPEHHOE
HCIIO/Ib30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH NMPH aHamu3e HU3HISCKUX
SIBIICHHIT U TIPOLIECCOB;;

I1P65) yMeHHe YUMTHIBATH TI'DAHHUIBI NMPUMEHEHHS H3YYCHHBIX
(u3MyecknX Mojesei: MaTepuaibHas TOYKA, HHEpLIHaIbHAs CHCTEMa
OTCUeTa, HICANBHBIH ra3; MOJEIN CTPOCHHUS Ia30B, KUIAKOCTEH 1 TBEPIBIX
TEJI, TOYCUHBIH DIICKTPHUUYCCKUH 3apsija, sAepHas MOJeilb aToMa,
HYKJIOHHAs MOJIeNIb ATOMHOTO Spa NIPH PeleHnH GU3HIecKHX 3a1ad;
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OK 02. MHcnonmr3zoBaTh
COBpPEMEHHEIE CpEJCTBA IIOMCKa,
aHanu3a ¥ HHTEPNpETAlUn
uHpOpMaUMK 1 HHPOPMAIIHOHHEIE
TEXHOJIOTMH /ISl BBITOJTHEHHUS 3a1a4
NpodecCHOHANBHOM AEATENbHOCTH

OBJlajicHHe yHHBEPCAIbHBIMHE y4eOHBIMH [O3HABATEIBHBIMH JCHCTBHAME 0)
6a3oBbIe MCCIIENOBATENbCKHE NEHCTBHA: BIajeTh HaBBIKAMH ydueOHO-
HCCIIE[0BATEIBCKON M TPOCKTHOH [EATEIbHOCTH, HABBIKAMHU Pa3pEIICHHS
poGieM; CIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MOMCKY METOJIOB|
peLIeHNs IPAKTHICCKHX 3a[ad, IPIMEHCHHIO PAa3IHYHbIX METOXOB IIO3HAHNS;
OBIIAJCHUE BHIAMH JCSITEIBHOCTH IO IIOJYYCHHIO HOBOTO 3HAHUS, €rO
MHTEPIPETalliH, IPe0dPa3oBaHHIO M NPHMEHEHHIO B Pa3IMYHBIX YUeOHBIX
CHTyalusxX, B TOM 9HCIE [IPH CO3AAaHAH y4eOHBIX H COLMAIbHBIX MPOCKTOB;
(hopMupoBaHIe HAyYHOTO THUIA MBIILICHHS, BIaICHHE HAyYHOIl TEPMHHOIOTHEIH,
KITIOYEBBIMH TOHATHSIMH U METOaMH; CTABUTH M (JOPMYIHPOBATEH COOCTBEHHEBIE
3a/a9H B 00pa30BATEIbHON AEATCABHOCTH H )KU3HCHHBIX CUTYALNsX; BBIABIATH
an‘IMHHO-CJ’le}]CTBeHHbIe CBSI3H MU aKTyaJ'IVIZMpOBaTI: 33118,‘!)/, BBIJIBUT'ATh|
HIOTE3y ee PEIICHHs, HAXOAUTh apryMEHTHI A JOKa3aTelIbCTBAa CBOUX
YTBEPXKACHHUI, 3a1aBaTh MapaMEeTPbl U KPHTCPUH PELICHHS; aHAIU3HPOBATH
MOJTyYEeHHBIE B X0J1¢ PENICHHs 3314l Pe3yIbTaThl, KpHTHYECKH OLEHNBATh MX
I0CTOBEPHOCTB, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSX; pa3pabaThiBaTh
[UIaH PENICHUs MPOOIEMBI C yYCTOM aHAM3a UMEIOIINXCS MAaTePUATbHBIX U
HeMaTepHabHBIX PECyPCOB; OCYIIECTBIIATE [e/IeHaNpaBIeHHbIH MONCK TepeHoca
CPEZCTB H CIIOCOO0B AECTBUS B IPO(ECCHOHATBHYIO CPEy; yMETh IIEPEHOCHTH
3HAHMS B [O3HABATENbHYIO M MPAKTHYECKYIO OOJACTH XKH3HEIACATEIBHOCTH;
YMeTb HHTETPHPOBATH 3HAHHS W3 Pa3HBIX NPEJMETHBIX 00IacTeil;;

OBiajicHHEe YHHBEPCATbHBIMH yICOHBIMU MO3HABATEIbHBIMH ACHCTBUSIMHU a)
06a3oBbIe JIOTHYECKHE NEHCTBHA: CAMOCTOATENBbHO (OPMYIHPOBATH H
AKTyalIH3HpoBaTh MPOGIEMy, PACCMATPHBATE €€ BCECTOPOHHE; yCTAHABIHBAThH
CYIICCTBEHHBINH MPH3HAK WIIH OCHOBAHHS [UIsi CPABHCHHS, KIACCU(PHKALUU 1
0000IIeHNs; ONPENeNATh IIeH AesTeTbHOCTH, 3a/[aBaTh ITapaMeTPhl U KPHTEPUH
UX MOCTHIKCHHS; BBIABISATH 3aKOHOMEPHOCTH H IPOTHBOPECYHS B
PpacCMaTPHBAEMBIX SBJICHUSX; BHOCHTh KOPPEKTHBBI B IEATEIBHOCTD, OLICHHBATH
COOTBETCTBHE pEe3yIbTaTOB INENAM, OIEHHBATh PUCKH IIOCIEACTBHH
[ICSTETPHOCTH; PAa3BUBATh KPEATHBHOE MBIIUICHHE [PU PELICHHH JKU3HCHHBIX
po6iem;;

OBJ1ajieHHe yHUBEPCAIbHBIMU PEry/ISITUBHBIME JCHCTBHSAMHU: B) 9MOLIMOHAIBHBIN
MHTEIUICKT, MPEIIIOIAraloiii cOPMHPOBAHHOCTh: CAMOPEIyIHPOBAHHS,
BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, yMEHHE NPHHAMATH OTBETCTBEHHOCTE 32 CBOE
moBe/ieHHe, CIIOCOOHOCT aJalTHPOBATHCS K OMOLMOHAIBHBIM H3MCHEHHSM 1
MPOSIBISITh THOKOCTb, OBITH OTKPBHITHIM HOBOMY; BHYTPECHHEH MOTHBAIIUH,
BKIIOYAIOMIEll CTpeMIeHHe K NOCTHKEHMIO LENU M yCHeXy, ONTHMH3M,
MHHIHATHBHOCTD, YMCHHE JCiiCTBOBATH, HCXOS H3 CBOMX BO3MOJKHOCTE;;
OBJla}.IeHMe yHMBepCaJleHMVI pel‘leZTVlBHblMVl AeﬁC’FBMﬂMM: 6) CaMOKOHTpOJIb:
aBaTh OLICHKY HOBBIM CHTYaLHsM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3Y/ITATOB LICIISIM;;

OBJiajieHne yHUBEPCATEHBIMH KOMMYHHKATHBHBIMU JIeHCTBHAMU: 6) COBMECTHAs
NeATeIbHOCTE: IIOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON 1
WHIMBUAYalbHOH pabOThl; BHIOHPATh TEMATHKY H METOJbI COBMECTHBIX
NeHCTBHI C ydeTOM OOIIMX MHTEPECOB H BO3MOMKHOCTEH KaxJOro 4jieHa
KOJLUICKTHBA;;

OBnajieHHe YHHBEPCANbHBIMH PEryIsTHBHBIMU JCHCTBHAMHU: a)
CaMOOPraHM3alHs: CAMOCTOSATENbHO OCYIIECTBISATH I[O3HABATEIBLHYIO
[ICSITENBHOCTD, BBISABIATH IIPOOIEMBI, CTABUTh U GOPMYIHPOBATH COOCTBEHHBIC
3ajaun B 00pa3oBaTeNbHOH JAEATEIBHOCTH M JKH3HEHHBIX CHTYAaIHAX;
CaMOCTOSTENBHO COCTABIATE IUIAH PELICHHS IPOOIEMBI C yIeTOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTEHUH; Aes1aTh OCO3HAHHbIH
BBIOOP, aPryMEHTHPOBATH €r0, OPaTh OTBETCTBEHHOCTh 3a PEIIEHNE; OLIEHHBATh
TPHOOPETEHHBIH OMBIT;;

OBJlajicHHe yHHBEPCATbHBIMH y4eOHBIMHI MO3HABATEAbHBIMU JICHCTBUAMHU B)
paGora ¢ mH(OpManueil: BIaJeTh HAaBBIKAMH MOJYyYeHHS HHPOpPMAaLUH U3
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIPHO OCYIICCTBISTH MOHCK, aHAIIH3,
CHCTEMATH3AIMI0 ¥ HHTEPIPETAHI0 HHPOPMALINH Pa3INYHBIX BUIOB H (HOpM
[pe/ICTaBIICHIIS;;

OBJ1aficHue yHUBEPCAIbHBIMU PETyIIATUBHBIMU ICHCTBUSMU: I) IPUHATHE ce0s 1
NPYTHX JTIOJIeii: IPUHUMATE ce0sl, TOHHMas CBOM HEJIOCTATKH U JIOCTOMHCTBA;;
OBnajJeHNe YHHBEPCAILHEIMH KOMMYHHKATUBHEIMH JCHCTBUAMM: a) OOIIeHHe:
OCYIIECTBIATh KOMMYHHKAI[HM BO BCeX cdepax MKM3HH; PacHoO3HAaBaTh
HeBepOanbHEIe CPECTBA OOMIEHHs, MOHMMATh 3HAYeHHEe COLHUAILHBIX 3HAKOB,
pAcIIO3HABATH MPENOCHUIKH KOH(IHKTHBIX CHTYAIHil I CMST4aTh KOH(IHKTHL;
BJIAJICTh paSJlVll{HblMM ClIOCO6aMM 06LlleHVlﬂ H Bsawmoueﬁcmm;

T1P63) BiajicHHE OCHOBOINOIArAIOMMMH (HH3HYCCKUMHU TOHATHAMH M
BETMYMHAMY, XaPaKTEPU3YIOIHUMH (pU3NIECKHE NPOLECCH (CBA3aHHBIMU
C MCXAHHYECKUM ABI)KCHHEM, B3aHMOICHCTBUEM TeJ, MEXaHUYCCKHMHU
KOJIeGaHMﬂMM 1 BOJIHAMH; aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM BELIIECTBA,
TEIIOBBIMH [POLECCAMH; JJICKTPHYECKHM H MarHHTHBIM IOJISIMH,
JICKTPHIECKUM TOKOM, 3JICKTPOMArHHTHBIMHI KOJNCOAHUSIMU U BOJTHAMH;
ONTHYECKUMH SBJICHHUSMHU; KBAHTOBEIMH SIBIEHHAMH, CTPOCHHEM aToMa
ATOMHOTO s17]pa, PaJHOAKTHBHOCTHIO); BIIaICHHE OCHOBOMIOIATAIOMIIMHA
ACTPOHOMHYCCKMMHU MOHATUSIMH, MO3BOJIONMMH XapaKTepH30BaTh
MpOIeCChl, MPOUCXONANMHNE Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTAIaKTHICCKON Cpe/ie; ABIKCHHE HeOCCHBIX TEll, 9BOMIOLNIO 3BE31 U
BceneHHoii;;

I1P68) chopMUPOBAHHOCTH YMEHHUS TIPUMEHSTD TI0JTy4CHHbIC 3HAHUS JUIS
0OBSICHEHHS! YCIIOBHI NPOTEKAaHUsI (PU3HYECKHUX SIBICHHI B IPUPOJIE U ISt
NPUHATHS NPAKTHYECKAX PEHNICHHH B MOBCEJHEBHOM KM3HH JUIs
obecreyeHnst 6€30MacHOCTH PH 0OpAIEHHH ¢ OBITOBBIMU TPHOOPAMU U
TEXHHYECKHMH YCTPOICTBAMH, COXPAHEHHs 3J0POBbS H COOIIOACHHS
HOPM JKOJIOTHUECKOTO MOBEJIEHHs B OKPYXalollel cpeje; MOHHMaHHe
HEOOXOANMOCTH TPUMEHEHHS TOCTIDKCHHI (DH3UKH M TEXHOIOTMH ISt
PALOHATBHOTO HPHPOIONOIB30BAHHMS;;

I1P62) chopMHUpOBaHHOCT YyMEHHUI pacro3HaBaTh (PHU3HUECKHE SBICHHS
(mpouecchkl) W OOBACHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE H PaBHOYCKOPEHHOE IPSAMOJHMHEIlHOEe IBHXKEHHE,
cBoGOJHOE MaJeHHE Tel, ABMKECHHE [0 OKPYXHOCTH, WHEPIHS,
B3aMMOJCHCTBUE Tell, KojebaTelbHOe JBUKCHUE, PE30HAHC, BOIHOBOEC
nBIDkenne; TudQy3us, GpOyHOBCKOE IBIKEHHE, CTPOCHHE KHIKOCTEH 1
TBEPABIX TEl, H3MCHEHHE 00beMa Tell [PU HArpeBaHUH (OXITAXKICHUH),
TEMIOBOE pPAaBHOBECHE, HCIApeHHE, KOHJEHCAIMs, IIaBICHHE,
KpHCTAaNIN3anus, KUAIEeHHe, BIaXXHOCTh BO3AyXa, CBA3b CpeaHel
KHHETHYECKOH DHEPTUU TEIIOBOTO ABHKCHUS MOJICKYI C a0COMIOTHON
'I‘eMllepa'l'ypOﬁ, NOBBIIUEHUE JaBJIEHUA ras3a IIPpU €ro HarpeBaHuMu B
3aKpBITOM COCYJe, CBS3b MEXIY [apaMeTpaMi COCTOSHHUS rasa B
M30IIpoLIecCax; ICKTPU3ALUS TEIl, B3AUMOICHCTBHE 3apsI/I0B, HATPEBAHIE
NIPOBOJHHKA C TOKOM, B3aHMOJIEHCTBHE MAarHHTOB, dJIE€KTPOMArHHTHAS
MHIYKIHs, IeHCTBHE MarHHTHOTO MOJIS HAa IIPOBOXHHK C TOKOM H
NBIOKYIIMIICS 3apsif, DJISKTPOMAarHUTHBIC KOJEOAHHUS M BOJIHBI,
NpSAMONMHEHHOE PacIpoCTpaHeHHe CBETa, OTPaKeHHE, IpeIoMIIeHHE,
uHTepGepeHus, Iu(GPaKus 1 MOISIPU3ALUS CBETA, JUCICPCHS CBETa;
(doTodnexrpuyeckuit dGPexT, CBETOBOE JMaBICHHE, BOSHHKHOBEHHE
IIMHEIYaTOro CIeKTpa aToMa BOAOPO/A, ECTECTBEHHAS U HCKYCCTBEHHAS
PaaHOaKTHBHOCTB;;

ITP69) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIUM MO OTHOILICHUIO K
(usndeckoit MHGOpMALKK, OTy4aeMOii U3 pa3sHbIX HCTOYHHKOB, YMEHHIT
MCII0JIb30BaTh IM(POBBIE TEXHOIOTHH ISl IOUCKA, CTPYKTYPHPOBAHMUS,
MHTEPIIPETAllNH U TPEICTABICHHs yueOHOH M HAaydHO-TIOMYJIAPHOM
uHbOpPMAIMK; Pa3BUTHE yMEHMI KPHTHYECKOrO aHAIM3a HOIyIaeMOn
uHbOpMAaIHH;;

I1P61) chopMHPOBAaHHOCTH NPEACTABICHUI O POIN U MeCTe (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOIl HaydyHO#W KapTHHE MHpPa, O
crcTeMooOpasyromeil poan GU3NKH B Pa3BUTHH €CTECTBEHHBIX HAyK,
TEXHHKH M COBPEMEHHBIX TEXHOJIOTHIl, 0 BKJIage POCCHIICKHX H
3apyOCKHBIX YYCHBIX-(H3HKOB B Pa3BHUTHEC HAayKH; MOHUMAaHUE
(usnyeckoii CymHuocTH HabIoJaeMBIX ABJIEHIH MUKPOMHpA, MaKpOMHpa
W MeramMmpa; MOHHMaHHE POJIH ACTPOHOMHH B IPAKTHICCKOH
JIeATENLHOCTH Y€I0BEKa M JIalbHEHIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu Gu3nKK B HOPMUPOBAHMH KPYrozopa W (YHKIHOHATLHON
TPaMOTHOCTH 4eJI0BEKa /ISl PENICHUs MPAKTHYECKHX 3a/1ad;;

IIP66) BrajgeHne OCHOBHBIMH METOAAMH HAYYHOTO MO3HAHHS,
HCIIOIB3YEMBIME B (PH3HKE: IPOBOANTH MPSIMBIC U KOCBEHHBIE H3MEPEHHS
(bu3MYCCKUX BEIHYMH, BHIOUPAst ONTHMAIBHBIA CHOCOO H3MEPCHUS U
HCTIONB3Ysl M3BECTHBIE METOIbI OIIEHKH MOTPENIHOCTEeH H3MepeHui,
MPOBOJUTH HCCICJOBAHME 3aBHCHMOCTEH (H3HYECKHX BEIHYUH C
MCIIONB30BAHUEM IIPSMBIX H3MEPCHHil, OOBACHATH MOJYUCHHBIC
pe3yIbTaThl, HCHOIb3ys (GU3NYECKHE TEOPHH, 3aKOHBI U MOHATHA, U
nenaTh BBIBOABI; COONIONATh NMpaBHiIa OC30MaCHOTO Tpyga MpH
HPOBEJICHUH UCCIIEIOBAHNI B paMKaxX y4eOHOro SKCIIepUMEHTa U y4eOHO-
HCCIEI0BATEIbCKOM AEATENBHOCTH C HCIOIB30BAHHEM HH(PPOBBIX
M3MEPUTENbHBIX YCTPOHCTB M JabopaTopHOro 000pyHOBaHUS;
c(OPMHPOBAHHOCTh NPEJCTABICHUH O METOJAX IOJYYEHHs HayUHBIX
ACTPOHOMHYECKHX 3HAHMIA;;

TIPG10) oBiiajieHne yMeHHsIME paboTaTh B IPyIIIE .;

I1P67) copMHUPOBAHHOCTL YMEHHs PelIaTh PacyeTHLIE 3a1a4H C SBHO
3amaHHOM (DH3MYECKOH MOJEIBI0, UCHONb3ys (HH3UYCCKHE 3aKOHBI U
NPHMHIMIIBI; HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4i BHIOMPATh (U3HYECKYIO
MOJIeNIb, BBIICIATH (pU3HUECKUE BEIUYHHBL U (OPMYIIBI, HEOOXOAUMBIE
IS ee peIlleHMsA, TPOBOAMTh PAcueThl U OIEHHBATh PEaIbHOCTh
TOJTyYEHHOT0 3HaYeHHs (H3MYECKON BENMYHMHBI; PEIIaTh Ka4yeCTBEHHBIC
3aja4d, BBICTPAMBasl JIOTHYECKH HENPOTHBOPEYHUBYIO LEHOYKY
paccyKICHHII ¢ OMOPOil Ha M3yYCHHbIC 3aKOHbBI, 3aKOHOMEPHOCTH U
(usnyeckue ABIEHNS;;

11P64) BnaseHHne 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUAMH, YBEPEHHOE
HCIIO/Ib30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH NMPH aHamu3e HU3HISCKUX
SIBIICHHIT U TIPOLIECCOB;;

I1P65) yMeHHe YUMTHIBATH TI'DAHHUIBI NMPUMEHEHHS H3YYCHHBIX
(u3MyecknX Mojesei: MaTepuaibHas TOYKA, HHEpLIHaIbHAs CHCTEMa
OTCUeTa, HICANBHBIH ra3; MOJEIN CTPOCHHUS Ia30B, KUIAKOCTEH 1 TBEPIBIX
TEJI, TOYCUHBIH DIICKTPHUUYCCKUH 3apsija, sAepHas MOJeilb aToMa,
HYKJIOHHAs MOJIeNIb ATOMHOTO Spa NIPH PeleHnH GU3HIecKHX 3a1ad;
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OK 04. DOppexTtuBuo
BSaHMOL{eﬁCTBOBaTL " pa60TaTB B
KOJUICKTUBC U KOMaH/1C

OBJlajicHHe yHHBEPCAIbHBIMHE y4eOHBIMH [O3HABATEIBHBIMH JCHCTBHAME 0)
6a3oBbIe MCCIIENOBATENbCKHE NEHCTBHA: BIajeTh HaBBIKAMH ydueOHO-
HCCIIE[0BATEIBCKON M TPOCKTHOH [EATEIbHOCTH, HABBIKAMHU Pa3pEIICHHS
poGieM; CIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MOMCKY METOJIOB|
peLIeHNs IPAKTHICCKHX 3a[ad, IPIMEHCHHIO PAa3IHYHbIX METOXOB IIO3HAHNS;
OBIIAJCHUE BHIAMH JCSITEIBHOCTH IO IIOJYYCHHIO HOBOTO 3HAHUS, €rO
MHTEPIPETalliH, IPe0dPa3oBaHHIO M NPHMEHEHHIO B Pa3IMYHBIX YUeOHBIX
CHTyalusxX, B TOM 9HCIE [IPH CO3AAaHAH y4eOHBIX H COLMAIbHBIX MPOCKTOB;
(hopMupoBaHIe HAyYHOTO THUIA MBIILICHHS, BIaICHHE HAyYHOIl TEPMHHOIOTHEIH,
KITIOYEBBIMH TOHATHSIMH U METOaMH; CTABUTH M (JOPMYIHPOBATEH COOCTBEHHEBIE
3a/a9H B 00pa30BATEIbHON AEATCABHOCTH H )KU3HCHHBIX CUTYALNsX; BBIABIATH
an‘IMHHO-CJ’le}]CTBeHHbIe CBSI3H MU aKTyaJ'IVIZMpOBaTI: 33118,‘!)/, BBIJIBUT'ATh|
HIOTE3y ee PEIICHHs, HAXOAUTh apryMEHTHI A JOKa3aTelIbCTBAa CBOUX
YTBEPXKACHHUI, 3a1aBaTh MapaMEeTPbl U KPHTCPUH PELICHHS; aHAIU3HPOBATH
MOJTyYEeHHBIE B X0J1¢ PENICHHs 3314l Pe3yIbTaThl, KpHTHYECKH OLEHNBATh MX
I0CTOBEPHOCTB, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSX; pa3pabaThiBaTh
[UIaH PENICHUs MPOOIEMBI C yYCTOM aHAM3a UMEIOIINXCS MAaTePUATbHBIX U
HeMaTepHabHBIX PECyPCOB; OCYIIECTBIIATE [e/IeHaNpaBIeHHbIH MONCK TepeHoca
CPEZCTB H CIIOCOO0B AECTBUS B IPO(ECCHOHATBHYIO CPEy; yMETh IIEPEHOCHTH
3HAHMS B [O3HABATENbHYIO M MPAKTHYECKYIO OOJACTH XKH3HEIACATEIBHOCTH;
YMeTb HHTETPHPOBATH 3HAHHS W3 Pa3HBIX NPEJMETHBIX 00IacTeil;;

OBiajicHHEe YHHBEPCATbHBIMH yICOHBIMU MO3HABATEIbHBIMH ACHCTBUSIMHU a)
06a3oBbIe JIOTHYECKHE NEHCTBHA: CAMOCTOATENBbHO (OPMYIHPOBATH H
AKTyalIH3HpoBaTh MPOGIEMy, PACCMATPHBATE €€ BCECTOPOHHE; yCTAHABIHBAThH
CYIICCTBEHHBINH MPH3HAK WIIH OCHOBAHHS [UIsi CPABHCHHS, KIACCU(PHKALUU 1
0000IIeHNs; ONPENeNATh IIeH AesTeTbHOCTH, 3a/[aBaTh ITapaMeTPhl U KPHTEPUH
UX MOCTHIKCHHS; BBIABISATH 3aKOHOMEPHOCTH H IPOTHBOPECYHS B
PpacCMaTPHBAEMBIX SBJICHUSX; BHOCHTh KOPPEKTHBBI B IEATEIBHOCTD, OLICHHBATH
COOTBETCTBHE pEe3yIbTaTOB INENAM, OIEHHBATh PUCKH IIOCIEACTBHH
[ICSTETPHOCTH; PAa3BUBATh KPEATHBHOE MBIIUICHHE [PU PELICHHH JKU3HCHHBIX
po6iem;;

OBJ1ajieHHe yHUBEPCAIbHBIMU PEry/ISITUBHBIME JCHCTBHSAMHU: B) 9MOLIMOHAIBHBIN
MHTEIUICKT, MPEIIIOIAraloiii cOPMHPOBAHHOCTh: CAMOPEIyIHPOBAHHS,
BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, yMEHHE NPHHAMATH OTBETCTBEHHOCTE 32 CBOE
moBe/ieHHe, CIIOCOOHOCT aJalTHPOBATHCS K OMOLMOHAIBHBIM H3MCHEHHSM 1
MPOSIBISITh THOKOCTb, OBITH OTKPBHITHIM HOBOMY; BHYTPECHHEH MOTHBAIIUH,
BKIIOYAIOMIEll CTpeMIeHHe K NOCTHKEHMIO LENU M yCHeXy, ONTHMH3M,
MHHIHATHBHOCTD, YMCHHE JCiiCTBOBATH, HCXOS H3 CBOMX BO3MOJKHOCTE;;
OBJla}.IeHMe yHMBepCaJleHMVI pel‘leZTVlBHblMVl AeﬁC’FBMﬂMM: 6) CaMOKOHTpOJIb:
aBaTh OLICHKY HOBBIM CHTYaLHsM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3Y/ITATOB LICIISIM;;

OBJiajieHne yHUBEPCATEHBIMH KOMMYHHKATHBHBIMU JIeHCTBHAMU: 6) COBMECTHAs
NeATeIbHOCTE: IIOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON 1
WHIMBUAYalbHOH pabOThl; BHIOHPATh TEMATHKY H METOJbI COBMECTHBIX
NeHCTBHI C ydeTOM OOIIMX MHTEPECOB H BO3MOMKHOCTEH KaxJOro 4jieHa
KOJLUICKTHBA;;

OBnajieHHe YHHBEPCANbHBIMH PEryIsTHBHBIMU JCHCTBHAMHU: a)
CaMOOPraHM3alHs: CAMOCTOSATENbHO OCYIIECTBISATH I[O3HABATEIBLHYIO
[ICSITENBHOCTD, BBISABIATH IIPOOIEMBI, CTABUTh U GOPMYIHPOBATH COOCTBEHHBIC
3ajaun B 00pa3oBaTeNbHOH JAEATEIBHOCTH M JKH3HEHHBIX CHTYAaIHAX;
CaMOCTOSTENBHO COCTABIATE IUIAH PELICHHS IPOOIEMBI C yIeTOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTEHUH; Aes1aTh OCO3HAHHbIH
BBIOOP, aPryMEHTHPOBATH €r0, OPaTh OTBETCTBEHHOCTh 3a PEIIEHNE; OLIEHHBATh
TPHOOPETEHHBIH OMBIT;;

OBJlajicHHe yHHBEPCATbHBIMH y4eOHBIMHI MO3HABATEAbHBIMU JICHCTBUAMHU B)
paGora ¢ mH(OpManueil: BIaJeTh HAaBBIKAMH MOJYyYeHHS HHPOpPMAaLUH U3
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIPHO OCYIICCTBISTH MOHCK, aHAIIH3,
CHCTEMATH3AIMI0 ¥ HHTEPIPETAHI0 HHPOPMALINH Pa3INYHBIX BUIOB H (HOpM
[pe/ICTaBIICHIIS;;

OBJ1aficHue yHUBEPCAIbHBIMU PETyIIATUBHBIMU ICHCTBUSMU: I) IPUHATHE ce0s 1
NPYTHX JTIOJIeii: IPUHUMATE ce0sl, TOHHMas CBOM HEJIOCTATKH U JIOCTOMHCTBA;;
OBnajJeHNe YHHBEPCAILHEIMH KOMMYHHKATUBHEIMH JCHCTBUAMM: a) OOIIeHHe:
OCYIIECTBIATh KOMMYHHKAI[HM BO BCeX cdepax MKM3HH; PacHoO3HAaBaTh
HeBepOanbHEIe CPECTBA OOMIEHHs, MOHMMATh 3HAYeHHEe COLHUAILHBIX 3HAKOB,
pAcIIO3HABATH MPENOCHUIKH KOH(IHKTHBIX CHTYAIHil I CMST4aTh KOH(IHKTHL;
BJIAJICTh paSJlVll{HblMM ClIOCO6aMM 06LlleHVlﬂ H Bsawmoueﬁcmm;

T1P63) BiajicHHE OCHOBOINOIArAIOMMMH (HH3HYCCKUMHU TOHATHAMH M
BETMYMHAMY, XaPaKTEPU3YIOIHUMH (pU3NIECKHE NPOLECCH (CBA3aHHBIMU
C MCXAHHYECKUM ABI)KCHHEM, B3aHMOICHCTBUEM TeJ, MEXaHUYCCKHMHU
KOJIeGaHMﬂMM 1 BOJIHAMH; aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM BELIIECTBA,
TEIIOBBIMH [POLECCAMH; JJICKTPHYECKHM H MarHHTHBIM IOJISIMH,
JICKTPHIECKUM TOKOM, 3JICKTPOMArHHTHBIMHI KOJNCOAHUSIMU U BOJTHAMH;
ONTHYECKUMH SBJICHHUSMHU; KBAHTOBEIMH SIBIEHHAMH, CTPOCHHEM aToMa
ATOMHOTO s17]pa, PaJHOAKTHBHOCTHIO); BIIaICHHE OCHOBOMIOIATAIOMIIMHA
ACTPOHOMHYCCKMMHU MOHATUSIMH, MO3BOJIONMMH XapaKTepH30BaTh
MpOIeCChl, MPOUCXONANMHNE Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTAIaKTHICCKON Cpe/ie; ABIKCHHE HeOCCHBIX TEll, 9BOMIOLNIO 3BE31 U
BceneHHoii;;

I1P68) chopMUPOBAHHOCTH YMEHHUS TIPUMEHSTD TI0JTy4CHHbIC 3HAHUS JUIS
0OBSICHEHHS! YCIIOBHI NPOTEKAaHUsI (PU3HYECKHUX SIBICHHI B IPUPOJIE U ISt
NPUHATHS NPAKTHYECKAX PEHNICHHH B MOBCEJHEBHOM KM3HH JUIs
obecreyeHnst 6€30MacHOCTH PH 0OpAIEHHH ¢ OBITOBBIMU TPHOOPAMU U
TEXHHYECKHMH YCTPOICTBAMH, COXPAHEHHs 3J0POBbS H COOIIOACHHS
HOPM JKOJIOTHUECKOTO MOBEJIEHHs B OKPYXalollel cpeje; MOHHMaHHe
HEOOXOANMOCTH TPUMEHEHHS TOCTIDKCHHI (DH3UKH M TEXHOIOTMH ISt
PALOHATBHOTO HPHPOIONOIB30BAHHMS;;

I1P62) chopMHUpOBaHHOCT YyMEHHUI pacro3HaBaTh (PHU3HUECKHE SBICHHS
(mpouecchkl) W OOBACHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE H PaBHOYCKOPEHHOE IPSAMOJHMHEIlHOEe IBHXKEHHE,
cBoGOJHOE MaJeHHE Tel, ABMKECHHE [0 OKPYXHOCTH, WHEPIHS,
B3aMMOJCHCTBUE Tell, KojebaTelbHOe JBUKCHUE, PE30HAHC, BOIHOBOEC
nBIDkenne; TudQy3us, GpOyHOBCKOE IBIKEHHE, CTPOCHHE KHIKOCTEH 1
TBEPABIX TEl, H3MCHEHHE 00beMa Tell [PU HArpeBaHUH (OXITAXKICHUH),
TEMIOBOE pPAaBHOBECHE, HCIApeHHE, KOHJEHCAIMs, IIaBICHHE,
KpHCTAaNIN3anus, KUAIEeHHe, BIaXXHOCTh BO3AyXa, CBA3b CpeaHel
KHHETHYECKOH DHEPTUU TEIIOBOTO ABHKCHUS MOJICKYI C a0COMIOTHON
'I‘eMllepa'l'ypOﬁ, NOBBIIUEHUE JaBJIEHUA ras3a IIPpU €ro HarpeBaHuMu B
3aKpBITOM COCYJe, CBS3b MEXIY [apaMeTpaMi COCTOSHHUS rasa B
M30IIpoLIecCax; ICKTPU3ALUS TEIl, B3AUMOICHCTBHE 3apsI/I0B, HATPEBAHIE
NIPOBOJHHKA C TOKOM, B3aHMOJIEHCTBHE MAarHHTOB, dJIE€KTPOMArHHTHAS
MHIYKIHs, IeHCTBHE MarHHTHOTO MOJIS HAa IIPOBOXHHK C TOKOM H
NBIOKYIIMIICS 3apsif, DJISKTPOMAarHUTHBIC KOJEOAHHUS M BOJIHBI,
NpSAMONMHEHHOE PacIpoCTpaHeHHe CBETa, OTPaKeHHE, IpeIoMIIeHHE,
uHTepGepeHus, Iu(GPaKus 1 MOISIPU3ALUS CBETA, JUCICPCHS CBETa;
(doTodnexrpuyeckuit dGPexT, CBETOBOE JMaBICHHE, BOSHHKHOBEHHE
IIMHEIYaTOro CIeKTpa aToMa BOAOPO/A, ECTECTBEHHAS U HCKYCCTBEHHAS
PaaHOaKTHBHOCTB;;

ITP69) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIUM MO OTHOILICHUIO K
(usndeckoit MHGOpMALKK, OTy4aeMOii U3 pa3sHbIX HCTOYHHKOB, YMEHHIT
MCII0JIb30BaTh IM(POBBIE TEXHOIOTHH ISl IOUCKA, CTPYKTYPHPOBAHMUS,
MHTEPIIPETAllNH U TPEICTABICHHs yueOHOH M HAaydHO-TIOMYJIAPHOM
uHbOpPMAIMK; Pa3BUTHE yMEHMI KPHTHYECKOrO aHAIM3a HOIyIaeMOn
uHbOpMAaIHH;;

I1P61) chopMHPOBAaHHOCTH NPEACTABICHUI O POIN U MeCTe (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOIl HaydyHO#W KapTHHE MHpPa, O
crcTeMooOpasyromeil poan GU3NKH B Pa3BUTHH €CTECTBEHHBIX HAyK,
TEXHHKH M COBPEMEHHBIX TEXHOJIOTHIl, 0 BKJIage POCCHIICKHX H
3apyOCKHBIX YYCHBIX-(H3HKOB B Pa3BHUTHEC HAayKH; MOHUMAaHUE
(usnyeckoii CymHuocTH HabIoJaeMBIX ABJIEHIH MUKPOMHpA, MaKpOMHpa
W MeramMmpa; MOHHMaHHE POJIH ACTPOHOMHH B IPAKTHICCKOH
JIeATENLHOCTH Y€I0BEKa M JIalbHEHIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu Gu3nKK B HOPMUPOBAHMH KPYrozopa W (YHKIHOHATLHON
TPaMOTHOCTH 4eJI0BEKa /ISl PENICHUs MPAKTHYECKHX 3a/1ad;;

IIP66) BrajgeHne OCHOBHBIMH METOAAMH HAYYHOTO MO3HAHHS,
HCIIOIB3YEMBIME B (PH3HKE: IPOBOANTH MPSIMBIC U KOCBEHHBIE H3MEPEHHS
(bu3MYCCKUX BEIHYMH, BHIOUPAst ONTHMAIBHBIA CHOCOO H3MEPCHUS U
HCTIONB3Ysl M3BECTHBIE METOIbI OIIEHKH MOTPENIHOCTEeH H3MepeHui,
MPOBOJUTH HCCICJOBAHME 3aBHCHMOCTEH (H3HYECKHX BEIHYUH C
MCIIONB30BAHUEM IIPSMBIX H3MEPCHHil, OOBACHATH MOJYUCHHBIC
pe3yIbTaThl, HCHOIb3ys (GU3NYECKHE TEOPHH, 3aKOHBI U MOHATHA, U
nenaTh BBIBOABI; COONIONATh NMpaBHiIa OC30MaCHOTO Tpyga MpH
HPOBEJICHUH UCCIIEIOBAHNI B paMKaxX y4eOHOro SKCIIepUMEHTa U y4eOHO-
HCCIEI0BATEIbCKOM AEATENBHOCTH C HCIOIB30BAHHEM HH(PPOBBIX
M3MEPUTENbHBIX YCTPOHCTB M JabopaTopHOro 000pyHOBaHUS;
c(OPMHPOBAHHOCTh NPEJCTABICHUH O METOJAX IOJYYEHHs HayUHBIX
ACTPOHOMHYECKHX 3HAHMIA;;

TIPG10) oBiiajieHne yMeHHsIME paboTaTh B IPyIIIE .;

I1P67) copMHUPOBAHHOCTL YMEHHs PelIaTh PacyeTHLIE 3a1a4H C SBHO
3amaHHOM (DH3MYECKOH MOJEIBI0, UCHONb3ys (HH3UYCCKHE 3aKOHBI U
NPHMHIMIIBI; HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4i BHIOMPATh (U3HYECKYIO
MOJIeNIb, BBIICIATH (pU3HUECKUE BEIUYHHBL U (OPMYIIBI, HEOOXOAUMBIE
IS ee peIlleHMsA, TPOBOAMTh PAcueThl U OIEHHBATh PEaIbHOCTh
TOJTyYEHHOT0 3HaYeHHs (H3MYECKON BENMYHMHBI; PEIIaTh Ka4yeCTBEHHBIC
3aja4d, BBICTPAMBasl JIOTHYECKH HENPOTHBOPEYHUBYIO LEHOYKY
paccyKICHHII ¢ OMOPOil Ha M3yYCHHbIC 3aKOHbBI, 3aKOHOMEPHOCTH U
(usnyeckue ABIEHNS;;

11P64) BnaseHHne 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUAMH, YBEPEHHOE
HCIIO/Ib30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH NMPH aHamu3e HU3HISCKUX
SIBIICHHIT U TIPOLIECCOB;;

I1P65) yMeHHe YUMTHIBATH TI'DAHHUIBI NMPUMEHEHHS H3YYCHHBIX
(u3MyecknX Mojesei: MaTepuaibHas TOYKA, HHEpLIHaIbHAs CHCTEMa
OTCUeTa, HICANBHBIH ra3; MOJEIN CTPOCHHUS Ia30B, KUIAKOCTEH 1 TBEPIBIX
TEJI, TOYCUHBIH DIICKTPHUUYCCKUH 3apsija, sAepHas MOJeilb aToMa,
HYKJIOHHAs MOJIeNIb ATOMHOTO Spa NIPH PeleHnH GU3HIecKHX 3a1ad;

10



HaumenoBanue KoMneTeHUMIi
cornacio ®I'OC CIIO

HanmenoBanune pesyabraToB tuna "MeranpeameThslii' corinacno ®I'OC
COO

HanmenoBanue pesyiabTaTtoB THna "Ilpeamernsiii” cormacno ®I'OC
(e{0] ¢}

OK 06. ITposiBisiT IpaxkJ1aHCKO-|

MNaAaTPUOTHYECKYIO TMO3ULHIO,|
[ICMOHCTPHUPOBATH OCO3HAHHOC|
NOBECACHHUEC Ha OCHOBE

TpaJHIMOHHBIX O0LIEYeTOBEUSCKUX
LIEHHOCTEH, B TOM YHUCJIE C yYETOM
rapMOHHU3ALMN MEKHALMOHAIBHBIX
U MEXPEJIUIHO3HBIX OTHOIICHHH,
NPUMEHSATH CTAaHAAPTHI
AQHTHKOPPYMIHOHHOTO MOBECHUS

OBJlajicHHe yHHBEPCAIbHBIMHE y4eOHBIMH [O3HABATEIBHBIMH JCHCTBHAME 0)
6a3oBbIe MCCIIENOBATENbCKHE NEHCTBHA: BIajeTh HaBBIKAMH ydueOHO-
HCCIIE[0BATEIBCKON M TPOCKTHOH [EATEIbHOCTH, HABBIKAMHU Pa3pEIICHHS
poGieM; CIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MOMCKY METOJIOB|
peLIeHNs IPAKTHICCKHX 3a[ad, IPIMEHCHHIO PAa3IHYHbIX METOXOB IIO3HAHNS;
OBIIAJCHUE BHIAMH JCSITEIBHOCTH IO IIOJYYCHHIO HOBOTO 3HAHUS, €rO
MHTEPIPETalliH, IPe0dPa3oBaHHIO M NPHMEHEHHIO B Pa3IMYHBIX YUeOHBIX
CHTyalusxX, B TOM 9HCIE [IPH CO3AAaHAH y4eOHBIX H COLMAIbHBIX MPOCKTOB;
(hopMupoBaHIe HAyYHOTO THUIA MBIILICHHS, BIaICHHE HAyYHOIl TEPMHHOIOTHEIH,
KITIOYEBBIMH TOHATHSIMH U METOaMH; CTABUTH M (JOPMYIHPOBATEH COOCTBEHHEBIE
3a/a9H B 00pa30BATEIbHON AEATCABHOCTH H )KU3HCHHBIX CUTYALNsX; BBIABIATH
an‘IMHHO-CJ’le}]CTBeHHbIe CBSI3H MU aKTyaJ'IVIZMpOBaTI: 33118,‘!)/, BBIJIBUT'ATh|
HIOTE3y ee PEIICHHs, HAXOAUTh apryMEHTHI A JOKa3aTelIbCTBAa CBOUX
YTBEPXKACHHUI, 3a1aBaTh MapaMEeTPbl U KPHTCPUH PELICHHS; aHAIU3HPOBATH
MOJTyYEeHHBIE B X0J1¢ PENICHHs 3314l Pe3yIbTaThl, KpHTHYECKH OLEHNBATh MX
I0CTOBEPHOCTB, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSX; pa3pabaThiBaTh
[UIaH PENICHUs MPOOIEMBI C yYCTOM aHAM3a UMEIOIINXCS MAaTePUATbHBIX U
HeMaTepHabHBIX PECyPCOB; OCYIIECTBIIATE [e/IeHaNpaBIeHHbIH MONCK TepeHoca
CPEZCTB H CIIOCOO0B AECTBUS B IPO(ECCHOHATBHYIO CPEy; yMETh IIEPEHOCHTH
3HAHMS B [O3HABATENbHYIO M MPAKTHYECKYIO OOJACTH XKH3HEIACATEIBHOCTH;
YMeTb HHTETPHPOBATH 3HAHHS W3 Pa3HBIX NPEJMETHBIX 00IacTeil;;

OBiajicHHEe YHHBEPCATbHBIMH yICOHBIMU MO3HABATEIbHBIMH ACHCTBUSIMHU a)
06a3oBbIe JIOTHYECKHE NEHCTBHA: CAMOCTOATENBbHO (OPMYIHPOBATH H
AKTyalIH3HpoBaTh MPOGIEMy, PACCMATPHBATE €€ BCECTOPOHHE; yCTAHABIHBAThH
CYIICCTBEHHBINH MPH3HAK WIIH OCHOBAHHS [UIsi CPABHCHHS, KIACCU(PHKALUU 1
0000IIeHNs; ONPENeNATh IIeH AesTeTbHOCTH, 3a/[aBaTh ITapaMeTPhl U KPHTEPUH
UX MOCTHIKCHHS; BBIABISATH 3aKOHOMEPHOCTH H IPOTHBOPECYHS B
PpacCMaTPHBAEMBIX SBJICHUSX; BHOCHTh KOPPEKTHBBI B IEATEIBHOCTD, OLICHHBATH
COOTBETCTBHE pEe3yIbTaTOB INENAM, OIEHHBATh PUCKH IIOCIEACTBHH
[ICSTETPHOCTH; PAa3BUBATh KPEATHBHOE MBIIUICHHE [PU PELICHHH JKU3HCHHBIX
po6iem;;

OBJ1ajieHHe yHUBEPCAIbHBIMU PEry/ISITUBHBIME JCHCTBHSAMHU: B) 9MOLIMOHAIBHBIN
MHTEIUICKT, MPEIIIOIAraloiii cOPMHPOBAHHOCTh: CAMOPEIyIHPOBAHHS,
BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, yMEHHE NPHHAMATH OTBETCTBEHHOCTE 32 CBOE
moBe/ieHHe, CIIOCOOHOCT aJalTHPOBATHCS K OMOLMOHAIBHBIM H3MCHEHHSM 1
MPOSIBISITh THOKOCTb, OBITH OTKPBHITHIM HOBOMY; BHYTPECHHEH MOTHBAIIUH,
BKIIOYAIOMIEll CTpeMIeHHe K NOCTHKEHMIO LENU M yCHeXy, ONTHMH3M,
MHHIHATHBHOCTD, YMCHHE JCiiCTBOBATH, HCXOS H3 CBOMX BO3MOJKHOCTE;;
OBJla}.IeHMe yHMBepCaJleHMVI pel‘leZTVlBHblMVl AeﬁC’FBMﬂMM: 6) CaMOKOHTpOJIb:
aBaTh OLICHKY HOBBIM CHTYaLHsM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3Y/ITATOB LICIISIM;;

OBJiajieHne yHUBEPCATEHBIMH KOMMYHHKATHBHBIMU JIeHCTBHAMU: 6) COBMECTHAs
NeATeIbHOCTE: IIOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON 1
WHIMBUAYalbHOH pabOThl; BHIOHPATh TEMATHKY H METOJbI COBMECTHBIX
NeHCTBHI C ydeTOM OOIIMX MHTEPECOB H BO3MOMKHOCTEH KaxJOro 4jieHa
KOJLUICKTHBA;;

OBnajieHHe YHHBEPCANbHBIMH PEryIsTHBHBIMU JCHCTBHAMHU: a)
CaMOOPraHM3alHs: CAMOCTOSATENbHO OCYIIECTBISATH I[O3HABATEIBLHYIO
[ICSITENBHOCTD, BBISABIATH IIPOOIEMBI, CTABUTh U GOPMYIHPOBATH COOCTBEHHBIC
3ajaun B 00pa3oBaTeNbHOH JAEATEIBHOCTH M JKH3HEHHBIX CHTYAaIHAX;
CaMOCTOSTENBHO COCTABIATE IUIAH PELICHHS IPOOIEMBI C yIeTOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTEHUH; Aes1aTh OCO3HAHHbIH
BBIOOP, aPryMEHTHPOBATH €r0, OPaTh OTBETCTBEHHOCTh 3a PEIIEHNE; OLIEHHBATh
TPHOOPETEHHBIH OMBIT;;

OBJlajicHHe yHHBEPCATbHBIMH y4eOHBIMHI MO3HABATEAbHBIMU JICHCTBUAMHU B)
paGora ¢ mH(OpManueil: BIaJeTh HAaBBIKAMH MOJYyYeHHS HHPOpPMAaLUH U3
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIPHO OCYIICCTBISTH MOHCK, aHAIIH3,
CHCTEMATH3AIMI0 ¥ HHTEPIPETAHI0 HHPOPMALINH Pa3INYHBIX BUIOB H (HOpM
[pe/ICTaBIICHIIS;;

OBJ1aficHue yHUBEPCAIbHBIMU PETyIIATUBHBIMU ICHCTBUSMU: I) IPUHATHE ce0s 1
NPYTHX JTIOJIeii: IPUHUMATE ce0sl, TOHHMas CBOM HEJIOCTATKH U JIOCTOMHCTBA;;
OBnajJeHNe YHHBEPCAILHEIMH KOMMYHHKATUBHEIMH JCHCTBUAMM: a) OOIIeHHe:
OCYIIECTBIATh KOMMYHHKAI[HM BO BCeX cdepax MKM3HH; PacHoO3HAaBaTh
HeBepOanbHEIe CPECTBA OOMIEHHs, MOHMMATh 3HAYeHHEe COLHUAILHBIX 3HAKOB,
pAcIIO3HABATH MPENOCHUIKH KOH(IHKTHBIX CHTYAIHil I CMST4aTh KOH(IHKTHL;
BJIAJICTh paSJlVll{HblMM ClIOCO6aMM 06LlleHVlﬂ H Bsawmoueﬁcmm;

T1P63) BiajicHHE OCHOBOINOIArAIOMMMH (HH3HYCCKUMHU TOHATHAMH M
BETMYMHAMY, XaPaKTEPU3YIOIHUMH (pU3NIECKHE NPOLECCH (CBA3aHHBIMU
C MCXAHHYECKUM ABI)KCHHEM, B3aHMOICHCTBUEM TeJ, MEXaHUYCCKHMHU
KOJIeGaHMﬂMM 1 BOJIHAMH; aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM BELIIECTBA,
TEIIOBBIMH [POLECCAMH; JJICKTPHYECKHM H MarHHTHBIM IOJISIMH,
JICKTPHIECKUM TOKOM, 3JICKTPOMArHHTHBIMHI KOJNCOAHUSIMU U BOJTHAMH;
ONTHYECKUMH SBJICHHUSMHU; KBAHTOBEIMH SIBIEHHAMH, CTPOCHHEM aToMa
ATOMHOTO s17]pa, PaJHOAKTHBHOCTHIO); BIIaICHHE OCHOBOMIOIATAIOMIIMHA
ACTPOHOMHYCCKMMHU MOHATUSIMH, MO3BOJIONMMH XapaKTepH30BaTh
MpOIeCChl, MPOUCXONANMHNE Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTAIaKTHICCKON Cpe/ie; ABIKCHHE HeOCCHBIX TEll, 9BOMIOLNIO 3BE31 U
BceneHHoii;;

I1P68) chopMUPOBAHHOCTH YMEHHUS TIPUMEHSTD TI0JTy4CHHbIC 3HAHUS JUIS
0OBSICHEHHS! YCIIOBHI NPOTEKAaHUsI (PU3HYECKHUX SIBICHHI B IPUPOJIE U ISt
NPUHATHS NPAKTHYECKAX PEHNICHHH B MOBCEJHEBHOM KM3HH JUIs
obecreyeHnst 6€30MacHOCTH PH 0OpAIEHHH ¢ OBITOBBIMU TPHOOPAMU U
TEXHHYECKHMH YCTPOICTBAMH, COXPAHEHHs 3J0POBbS H COOIIOACHHS
HOPM JKOJIOTHUECKOTO MOBEJIEHHs B OKPYXalollel cpeje; MOHHMaHHe
HEOOXOANMOCTH TPUMEHEHHS TOCTIDKCHHI (DH3UKH M TEXHOIOTMH ISt
PALOHATBHOTO HPHPOIONOIB30BAHHMS;;

I1P62) chopMHUpOBaHHOCT YyMEHHUI pacro3HaBaTh (PHU3HUECKHE SBICHHS
(mpouecchkl) W OOBACHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE H PaBHOYCKOPEHHOE IPSAMOJHMHEIlHOEe IBHXKEHHE,
cBoGOJHOE MaJeHHE Tel, ABMKECHHE [0 OKPYXHOCTH, WHEPIHS,
B3aMMOJCHCTBUE Tell, KojebaTelbHOe JBUKCHUE, PE30HAHC, BOIHOBOEC
nBIDkenne; TudQy3us, GpOyHOBCKOE IBIKEHHE, CTPOCHHE KHIKOCTEH 1
TBEPABIX TEl, H3MCHEHHE 00beMa Tell [PU HArpeBaHUH (OXITAXKICHUH),
TEMIOBOE pPAaBHOBECHE, HCIApeHHE, KOHJEHCAIMs, IIaBICHHE,
KpHCTAaNIN3anus, KUAIEeHHe, BIaXXHOCTh BO3AyXa, CBA3b CpeaHel
KHHETHYECKOH DHEPTUU TEIIOBOTO ABHKCHUS MOJICKYI C a0COMIOTHON
'I‘eMllepa'l'ypOﬁ, NOBBIIUEHUE JaBJIEHUA ras3a IIPpU €ro HarpeBaHuMu B
3aKpBITOM COCYJe, CBS3b MEXIY [apaMeTpaMi COCTOSHHUS rasa B
M30IIpoLIecCax; ICKTPU3ALUS TEIl, B3AUMOICHCTBHE 3apsI/I0B, HATPEBAHIE
NIPOBOJHHKA C TOKOM, B3aHMOJIEHCTBHE MAarHHTOB, dJIE€KTPOMArHHTHAS
MHIYKIHs, IeHCTBHE MarHHTHOTO MOJIS HAa IIPOBOXHHK C TOKOM H
NBIOKYIIMIICS 3apsif, DJISKTPOMAarHUTHBIC KOJEOAHHUS M BOJIHBI,
NpSAMONMHEHHOE PacIpoCTpaHeHHe CBETa, OTPaKeHHE, IpeIoMIIeHHE,
uHTepGepeHus, Iu(GPaKus 1 MOISIPU3ALUS CBETA, JUCICPCHS CBETa;
(doTodnexrpuyeckuit dGPexT, CBETOBOE JMaBICHHE, BOSHHKHOBEHHE
IIMHEIYaTOro CIeKTpa aToMa BOAOPO/A, ECTECTBEHHAS U HCKYCCTBEHHAS
PaaHOaKTHBHOCTB;;

ITP69) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIUM MO OTHOILICHUIO K
(usndeckoit MHGOpMALKK, OTy4aeMOii U3 pa3sHbIX HCTOYHHKOB, YMEHHIT
MCII0JIb30BaTh IM(POBBIE TEXHOIOTHH ISl IOUCKA, CTPYKTYPHPOBAHMUS,
MHTEPIIPETAllNH U TPEICTABICHHs yueOHOH M HAaydHO-TIOMYJIAPHOM
uHbOpPMAIMK; Pa3BUTHE yMEHMI KPHTHYECKOrO aHAIM3a HOIyIaeMOn
uHbOpMAaIHH;;

I1P61) chopMHPOBAaHHOCTH NPEACTABICHUI O POIN U MeCTe (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOIl HaydyHO#W KapTHHE MHpPa, O
crcTeMooOpasyromeil poan GU3NKH B Pa3BUTHH €CTECTBEHHBIX HAyK,
TEXHHKH M COBPEMEHHBIX TEXHOJIOTHIl, 0 BKJIage POCCHIICKHX H
3apyOCKHBIX YYCHBIX-(H3HKOB B Pa3BHUTHEC HAayKH; MOHUMAaHUE
(usnyeckoii CymHuocTH HabIoJaeMBIX ABJIEHIH MUKPOMHpA, MaKpOMHpa
W MeramMmpa; MOHHMaHHE POJIH ACTPOHOMHH B IPAKTHICCKOH
JIeATENLHOCTH Y€I0BEKa M JIalbHEHIIEM HayYHO-TEXHHYECKOM Pa3BUTHH,
ponu Gu3nKK B HOPMUPOBAHMH KPYrozopa W (YHKIHOHATLHON
TPaMOTHOCTH 4eJI0BEKa /ISl PENICHUs MPAKTHYECKHX 3a/1ad;;

IIP66) BrajgeHne OCHOBHBIMH METOAAMH HAYYHOTO MO3HAHHS,
HCIIOIB3YEMBIME B (PH3HKE: IPOBOANTH MPSIMBIC U KOCBEHHBIE H3MEPEHHS
(bu3MYCCKUX BEIHYMH, BHIOUPAst ONTHMAIBHBIA CHOCOO H3MEPCHUS U
HCTIONB3Ysl M3BECTHBIE METOIbI OIIEHKH MOTPENIHOCTEeH H3MepeHui,
MPOBOJUTH HCCICJOBAHME 3aBHCHMOCTEH (H3HYECKHX BEIHYUH C
MCIIONB30BAHUEM IIPSMBIX H3MEPCHHil, OOBACHATH MOJYUCHHBIC
pe3yIbTaThl, HCHOIb3ys (GU3NYECKHE TEOPHH, 3aKOHBI U MOHATHA, U
nenaTh BBIBOABI; COONIONATh NMpaBHiIa OC30MaCHOTO Tpyga MpH
HPOBEJICHUH UCCIIEIOBAHNI B paMKaxX y4eOHOro SKCIIepUMEHTa U y4eOHO-
HCCIEI0BATEIbCKOM AEATENBHOCTH C HCIOIB30BAHHEM HH(PPOBBIX
M3MEPUTENbHBIX YCTPOHCTB M JabopaTopHOro 000pyHOBaHUS;
c(OPMHPOBAHHOCTh NPEJCTABICHUH O METOJAX IOJYYEHHs HayUHBIX
ACTPOHOMHYECKHX 3HAHMIA;;

TIPG10) oBiiajieHne yMeHHsIME paboTaTh B IPyIIIE .;

I1P67) copMHUPOBAHHOCTL YMEHHs PelIaTh PacyeTHLIE 3a1a4H C SBHO
3amaHHOM (DH3MYECKOH MOJEIBI0, UCHONb3ys (HH3UYCCKHE 3aKOHBI U
NPHMHIMIIBI; HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4i BHIOMPATh (U3HYECKYIO
MOJIeNIb, BBIICIATH (pU3HUECKUE BEIUYHHBL U (OPMYIIBI, HEOOXOAUMBIE
IS ee peIlleHMsA, TPOBOAMTh PAcueThl U OIEHHBATh PEaIbHOCTh
TOJTyYEHHOT0 3HaYeHHs (H3MYECKON BENMYHMHBI; PEIIaTh Ka4yeCTBEHHBIC
3aja4d, BBICTPAMBasl JIOTHYECKH HENPOTHBOPEYHUBYIO LEHOYKY
paccyKICHHII ¢ OMOPOil Ha M3yYCHHbIC 3aKOHbBI, 3aKOHOMEPHOCTH U
(usnyeckue ABIEHNS;;

11P64) BnaseHHne 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUAMH, YBEPEHHOE
HCIIO/Ib30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH NMPH aHamu3e HU3HISCKUX
SIBIICHHIT U TIPOLIECCOB;;

I1P65) yMeHHe YUMTHIBATH TI'DAHHUIBI NMPUMEHEHHS H3YYCHHBIX
(u3MyecknX Mojesei: MaTepuaibHas TOYKA, HHEpLIHaIbHAs CHCTEMa
OTCUeTa, HICANBHBIH ra3; MOJEIN CTPOCHHUS Ia30B, KUIAKOCTEH 1 TBEPIBIX
TEJI, TOYCUHBIH DIICKTPHUUYCCKUH 3apsija, sAepHas MOJeilb aToMa,
HYKJIOHHAs MOJIeNIb ATOMHOTO Spa NIPH PeleHnH GU3HIecKHX 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

HanmenoBanue Coaep:xanue yueGHOro Marepuaia 1 GopMbl OPraHua3aLMH AeATeIbHOCTH 00y4aI0MUXCS Oobém B | Yposenp | Koxbl komnerenuwmii,
pa3zieioB U TeM qacax OCBOCHHSI ¢hopmupoBanunio
KOTOPBIX CIIOCOGCTBYeET
3JIeMEHT MPOrpaMMbl
Tema 1 Copeprxanue yueOHOTo MaTepuana OK 01., OK 02., OK 04.,
Mexannka 1 |JIekumnonnsie 3ansaTust Nel dusnka u noznanue mupa. OCHOBBI KHHEMATHKU OK 06.
2 [ITpakTnueckue 3anaTus Nel OcHOBEI KMHEMAaTHKHU. J[BH)KEHHE 1O OKPYKHOCTH. PeleHne npakTuko-opHeHTHPOBAHHBIX 2 2
3amaq
3 |Jlekunonnsie 3auaTHa Ne2 OCHOBBI JUHAMUKHA U CTATUKU 2 1
4 [ITpakTHdeckue 3ausaTust Ne2 OCHOBBI AMHAMUKH M CTATHKU. PellleHne npakTHKO-OPHEHTUPOBAHHBIX 3a1a4 2 2
5 |Jlekuuonnsie 3anaTust Ne3 3aK0H COXpaHEHUs B MEXaHUKE 2 1
6 |IIpakTnueckue 3ansaTust Ne3 3aKOoHBI COXpaHEHHS B MEXaHHKe. PellieHne NpakTUKO-OpUEHTHPOBAHHBIX 337144 2 2
Tema 2 CopeprxaHue yueOHOro mMarepuana OK 01., OK 02., OK 04.,
Monexynspuas || |/lexunonnsie 3ansrust Ned OCHOBBI MOJICKYISPHO-KHHETHUCCKOM TCOPHHU 4 1 OK 06.
;be“ ?wyé)K iHaM nKa 12 IIpaxTyeckne 3ansaTus Ned Ocuosst MKT. I'a30BbIe 3aKk0H. Pemenne npakTuKo-OpHEHTHPOBAHHBIX 33124 2 2
prod 3 |JIekuuonnsbie 3anaTust NeS OcHOBBI TepMoauHAMHKY. [1epBEIi 3aKOH TePMOMHAMUKH 2 1
4 |JIexunonnnle 3ausaTust Ne6 HeoGpaTtnmele nporeccsl. Bropoit 3akoH TepMoanHamMuky. TeroBsle JBUTaTeH 2 1
5 |IIpakTinueckue 3ausaTust Ne5 OcHOBEI TEpMOAMHAMUKH. PeleHne npaTuKo-opHEeHTHPOBAHHBIX 3319 2 2
Tema 3 Coneprxanue yaeOHOTo MaTepHaia OK 01., 0K 02., OK 04.,
OneKTpoarHAMUKA 1 [Jlekunonnsie 3anaTus Ne7 Dnekrpudeckoe nojie. KongeHcatopsl 4 1 OK 06.
2 (IIpakTH4eckue 3anaTus Ne6 Dnextpudeckoe none. Konnercarop. Pemenne npakTnko-opueHTHPOBAHHBIX 32144 2 2
3 |/Iekunonnble 3anaTus Ne8 3akoHbI MOCTOSHHOTO TOKa. 3akoH OMa 71 yyacTka 1enu. 3akoH OMa ISl TIOJTHO IIeTTH. 2 1
4 (TIpakTHyeckue 3anaTus Ne7 3aK0oH OCTOSHHOTO TOKa. 3akoHBI OMa. PemreHre mpakTHKO-OpUEeHTHPOBAHHBIX 33134 2 2
5 |/Tekunonnble 3anaTus Ne9 MarautHoe mose. DnekTpoMarauTHas HHAyKus. Cuna JlopeHna u cuina Ammepa 4 1
6 [IIpakTuueckue 3ausitus Ne§ Marautroe none. Cuiel JlopeHna u Amnepa. PemeHne npakTHKo-OpHeHTHPOBAHHBIX 33129 2 2
7 |/Tekunonnble 3anaTus Nel) Mexanndeckre kKoineOaHus U BOJHBL. DIEKTPOMAarHUTHEBIE KOJICOAHWS U BOJHBI 4 1
8 |IIpakTnyeckue 3auaTus Ne9 DiekTpoMarHuTHEIE KoleOanus u BONHBL. KonebaTenpHBIN KOHTp. Pemenune mpakTuko- 2 2
OPHMEHTHPOBAHHBIX 3a1a4
9 |/Tekunonnnie 3ansaTus Nell [TepeMeHHBIN 3JEKTPHYECKUN TOK 2 1
10|IIpakTueckue 3ausaTus NelQ [lepemeHHBIN dnekTprueckuid TOK. 3akoH OMa AJisl 1erel mepeMeHHOoro Toka. Permenne 2 2

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

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

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

JlekunoHHas ayquToOpus:

Cryn yuurenbckuid (1 mir.)

MynbsTuMenuitHoe 00opy0BaHue (MpoekTop, 3kpaH) (1 m.)
Cucremnubiit 6510k (1 1miT.)

Mownurop (1 mrT.)

Knaeuatypa (1 mrt.)

Kommnsrorepnas mbiib (1 mT.)

Jocka noBopoTHas (1 mit.)

[TapTa co ckambeit (28 miT.)

Cron (1 mrT.)

A N I AR

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. 2. MakumeB, I'eananuii SIxkoBneBnu. du3uka : 11-# kiacc : 0a30BBIN 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

1. 1. MakumeB, 'ennaguii SIkoBiaeBuu. ®u3mka : 10-i kmacc : 0a30BBIA U
yriyOneHHbld ypoBHHM : yueOHuk / I'.S. Mskumes, b.b. byxosues, H.H. Corckuii; nox
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pen. H.A. TlapdentreBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127073-0 (snextp.u3a.) — Teker :

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

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

3.2.3. ntepHeT-pecypcbl

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

INPEIMETA

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

Pe3yabTaThl 00yueHus

| Kpurepun ouenku

MeTtoabl OLIEHKH

MertanpeaMeTHbIN

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

CdopmupoBaHbl HABBIKH OOLICHUS U
B3aUMOJICHCTBHSA

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

OBJaJieHHe YHUBEPCAIGHBIMU PETYISTHBHBIMH JIEHCTBHAMU: a)
caMOOpTaHU3amus: CaMOCTOSITEJIBHO  OCYIIECTBIATH
MIO3HABATEIbHYIO JIESTEIBHOCTD, BBISBIISATH IIPOOJIEMBl, CTAaBUTh U
(dopmynupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeNbHOI
NeATEeNIbHOCTH W J>KM3HEHHBIX CHTYaIHsIX; CaMOCTOSTEIbHO
COCTABJIATH IUIAH PEIIeHUs] MPoOJIeMBl C YUYETOM HUMEIOMINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M NMPEANOYTEeHNH; eaTh
OCO3HaHHBIN BHIOOpP, apryMeHTUpoBaTh ero, OpaTsh
OTBETCTBEHHOCTh 32 pElIeHHe; OIIeHUBATh IIPHOOPETEHHBII OITBIT;

ChbopMupoBaHBH HaBBIKH
CaMOCTOSTEIbHON paboThH

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

OBnaseHne yHHBEPCATbHBIMI KOMMYHUKATUBHBIMA JICHCTBHSIMU:
0) coBMecCTHasl AEATENbHOCTH: MOHMMATh W HCIIOIB30BaTh
MIPEeNMYIIeCTBAa KOMAaHHOH ¥ MHAUBUYaNbHOI paboThl; BEIOMpATh
TEMaTHKY W METOJABI COBMECTHBIX JEHCTBHH C yd4eToM oOmmx
HMHTEPECOB M BO3MOXKHOCTEH KaX/JOT0 WIeHa KOJUICKTHBA;

CdopmupoBaHbI HaBBIKA COBMECTHOU
JIEATEIILHOCTH U pabOThI B IPYyIIIe

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

OBnajieHNe yHHBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUSMH: O)
CaMOKOHTPOJIb: JaBaTh OLEHKY HOBBIM CHTYalldsiM, BHOCHUTb
KOPPEKTUBBl B JEATEIbHOCTH, OLEHHUBATH COOTBETCTBUE
pe3yIbTAaTOB LEIAM;

CdopMupoBaH HaBBIK CAMOKOHTPOJISI

HabGnroneHnue 3a XoIoM
BBIMOJTHCHHSIA
UHAUBUAYAIBHBIX IIPOCKTOB
N OICHKAa BBIIIOJHCHHBIX
NPOEKTOB OneHka
BBIIIOJIHCHHUSA JOOMAIIHUX
CaMOCTOSITENIBHBIX PaboT

OBajieHNe YHUBEPCAIGHBIMU PETYISTHBHEIMU JEHCTBUSMU: B)
SMOLUUOHAIbHBII UHTENIEKT, npexamoaramui
copMHPOBAHHOCTB: CaMOPEryJIHPOBAHUS, BKIIOYAIOMIETO
CaMOKOHTpPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aAaNTHPOBATHECS K HMOLINOHAIBHBIM
HU3MEHEHUSIM U IPOSBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;
BHYTpEHHEH MOTUBALUM, BKIIOUYAKOLEH CTpEeMIEHHE K
JOCTHIKEHHUIO LIENH U YCIeXy, ONTHUMHM3M, UHUIUATUBHOCTS,
YMEHUe eHCTBOBATh, UCXOJSl U3 CBOUX BO3MOKHOCTEH;

CbhopMupoBaHBH HaBBIKH
CaMOpEeryJIupOBaHUs, CAMOKOHTPOJIS,
BHYTPEHHEH MOTHBAINH

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

OBiajeHNe YHUBEPCAJIbHBIMM Y4eOHBIMH MO3HABATEIbHBIMU
JeHCTBUSMH a) 6a30BbIe JIOTHYECKHE NEHCTBHUS: CAMOCTOSATEIBHO
(bopMyIMpOBaTh M aKTyaJM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;, YCTAaHABIMBAaTh CYILIECTBEHHBIH MPH3HAK WM
OCHOBaHHUA ISl CPaBHEHUs, KiaccuPuKamum u 000OIIEeHUS;
OIIPEIEIATD LIENH IEATENLHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH
UX JIOCTHIXKCHUS; BBIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B
paccMaTpUBaeMbIX SBJICHHAX; BHOCHTb KOPPEKTHBBI B
JeSTEeIbHOCTb, OLIEHHBATH COOTBETCTBHE PE3yJIbTATOB ILIEISAM,
OLICHMBATh PUCKH MOCIEICTBUH JEATECIBbHOCTH; pPa3BUBATH
KpEaTHBHOE MBILIUICHHE NPH PEIICHUH JXU3HEHHBIX MpoOiiewm;

CdopmupoBaHbl HaBBIKM PabOTHI Hax
npobinemMoi, a TakXe HAaBBIKHU
KPEaTHBHOTO MBIILICHUS

Habnronenue 3a xomom
BHIMOJNHEHHS
HUHJUBUYAIBHBIX TIPOCKTOB
U OLEHKA BBIMOJHEHHBIX
MPOEKTOB Onenka
BBIIIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT
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OBnazeHNe yHUBEPCAIBHBIMH y4eOHBIMH II03HABAaTEIbHBIMU
neiicTBusiMU 0) 6a30BEIEe MCCIEOBATEIbCKIE ASHCTBHSA: BIAAETh
HaBBIKAMH y4eOHO-MCCIEeNO0BAaTENbCKONH U MPOEKTHOHU
JeITeIIbHOCTH, HaBBIKAMH Pa3penIeHus IpoOieM; CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOHCKY METOJOB PEIICHUS
NMPaKTHYECKUX 3aJa4, NPUMEHEHHIO pPa3IHYHBIX METOIOB
MO3HAHUS; OBIAJCHWE BHAAMHU AEATEIBHOCTH IO IOTYYCHHUIO
HOBOTO 3HAaHHS, €r0 HHTEpPIpeTaluu, IpeoOpa3oBaHHIO U
MIPUMEHEHUIO B PA3IMYHBIX yUEOHBIX CUTYAIUSIX, B TOM YHCIIC IIPU
CO3JaHUH YYeOHBIX M COIHMAIBHBIX NMPOEKTOB; (POPMUPOBAHNE
HAYYHOTO THIIa MBIIIJICHUS, BIafeHUEe HAYyIHONH TEPMUHOJIOTHEH,
KIIFOUCBBIMH MTOHATHAMH M METOAMH; CTAaBUTh M (OPMyIHpOBaTh
coOCTBeHHBIE 3aJauu B 00pa30BATENbHOHN NESATEIBHOCTH U
KU3HEHHBIX CUTYalHAX; BBIABIATH NPUYHHHO-CIEIACTBCHHBIC
CBSI3M M AKTYyaJIM3UPOBATh 3aJady, BBIABUTATH THIIOTE3y €€
penreHus, HaXOAUTh apryMEHTH IS J0Ka3aTeIbCTBA CBOMX
YTBEpXKICHUHN, 3aJaBaTh NapaMeTpPbl U KPUTCPHHU PEIICHUS;
aHaJIM3MPOBATH MTOTYYCHHBIC B XO/I€ PEIICHUS 3aa49l Pe3yIbTaThl,
KPUTHYECKN OICHUBATh MX JOCTOBEPHOCTH, IPOTHO3HPOBATH
HW3MEHEHNE B HOBBIX YCIOBHAX; pa3padaTbIBaTh IUIAH PEIICHUS
mpoOIeMBl ¢ YUETOM aHaln3a MMEIOIUXCS MaTePHANbHBIX U
HEMAaTePHUANBHBIX PECYPCOB; OCYIIECTBISATH IEJICHANPABICHHBIN
MOMCK IEepeHoca CpPeJACTB U CIOCO0O0OB JeHcTBUSA B
npo(ecCHOHANBHYIO Cpely; YMETh IICPEHOCHTh 3HAHHUSA B
MIO3HABATENBHYIO U MPAKTHIECKYIO 00JIaCTH JKU3HEAESITEILHOCTH;
YMeTb HHTETPUPOBATh 3HAHMS U3 PAa3HBIX IPEAMETHBIX o0macTei;

CdopmupoBaHbl HaBBIKH y4eOHO-
HUCCIIE0BATENbCKON U MPOEKTHOU
EATEILHOCTH

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

OBnazieHHEe yHHBEPCAIbHBIMH yue€OHBIMHU IO3HABATEIbHBIMU
neiicTBusMH B) paboTa ¢ uHdopManueil: BiaaeTh HaBbIKAMH
nojyyeHuss MHGOPMALMU M3 HCTOYHUKOB DPa3HBIX THUIIOB,
CaMOCTOATENBHO OCYLIECTBIIATh MOUCK, aHATH3, CUCTEMATU3ALUI0
U UMHTEpHpeTanuio UHGOpPMalMUHU Pa3IMYHBIX BHAOB M (Gopm
MIPe/ICTaBICHNUS;

CdopmupoBaHEl HaBBIKH PabOTHI ¢
undopmarueit

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

OBJaJieHHe YHUBEPCAIBHBIMU PETYJSITUBHBIMHU JACHCTBUSMH: T)
NIpUHSTHE ce0s ¥ APYTHX JIOJeH: NPUHAMATE ce0s, TOHUMast CBOU
HEOCTaTKH U JIOCTOUHCTBA;

ChopMupoBaHO yMEHUE NMPUHAMATH
celst

HabOnrwonenue 3a xonom
BBIMMOJHCHH I
WHJMBHYaIbHBIX MPOCKTOB
U OIECHKA BBIMOJHECHHBIX
NIPOEKTOB Ouenka
BBIIIOJIHCHHS JIOMAIHUX
CaMOCTOSITCIIEHBIX paboT

[IpenmeTHsIit

I1P65) yMeHue y4uTHIBATh IPaHMIbBI MPUMEHEHUS H3y4EHHBIX
¢usnueckux Mojeseil: MaTepuanbHas TOYKa, WHEPIHAIbHAsL
cucTeMa OTcueTa, UAcalbHbIH ra3; MOJEIU CTPOCHHUS Ta3oB,
JKUJIKOCTEW W TBEPIbIX TEJ, TOUCUHBIH AJICKTPUUECKUN 3apsij,
AepHas MOJeJIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOI'O siipa MpH
peuieHny GpU3NUSCKUX 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 (PU3MUECKUX SIBICHUH U IIPOIIECCOB;

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

OueHka MNpPaKTHYECKUX
pabor (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO -
OPUCHTUPOBAHHBIX 38]1a4)

[1P67) copMHUpOBaHHOCTH YMEHHS peIIaTh PACUCTHBIE 3aJa4U C
SIBHO 3aJaHHON (hU3MUECKON MOJENBIO, UCIONB3YsS (U3NYeCcCKue
3aKOHBI U NPUHIUIBI; HA OCHOBE aHalW3a yCIOBHUA 3aJayu
BBIOMpATH (PU3UIECKYIO MOJIENb, BBIACTATH GU3NUECKUE BETMYMHBL
u GHOopMyIIbl, HEOOXOJUMBIE AJISl €€ PEIICHHs, TPOBOAUTH PACIETHI
U OIICHHMBATh PEANbHOCThH MOJyUYEHHOTO 3HaUYeHUsS (PU3NIECKON
BEJINYUHBL; PEIIaTh KAYeCTBEHHBIE 3a/1a4H, BEICTPANBAsI TOTHUECKU
HENPOTHUBOPEUUBYIO LEMNOYKY PACCYXAEHUH € OMOpod Ha
n3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS,;

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

OmeHKa HOPaKTUYECKHUX
paborT (pemenus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodheccHOHANIBHO -
OPHEHTHPOBAHHBIX 3a/1a4)
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[1P610) oBagenue ymMeHUIMHU paboTaTh B TPYIIIIC .

CdopmupoBano ymeHmne paboTaTth B
rpymie .

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 BEJIMYUH, BEIOMPas ONTHUMANbHBINA CIOCO0
U3MEPEHUSI U HCNONb3ys HM3BECTHBIE METOJIBl OLEHKHU
NOTPEIHOCTEN HM3MEPEHUM, MNPOBOAUTb MCCIEAOBAHUE
3aBUCUMOCTEH (DM3MYECKHX BEIMYUH C MCIIOJIb30BAHUEM IPSIMBIX
U3MepeHuil, OOBSICHATh MOJNyUYEeHHBbIE PE3yNbTaThl, UCIOIb3YS
¢dusnuecKkue TEOPUH, 3aKOHBI U MOHATHUA, U JelaTh BBIBOJBI;
co0monaTe mpaBuia 0€30HacHOTO TpyAa HpPH HPOBEACHUH
HCCIeIOBaHUIM B paMKaxX y4eOHOro 3KCHEpUMEHTa U y4yeOHO-
HCCIIE0BATENbCKON JEATENFHOCTH C HUCIOIb30BaHUEM IU(BPOBBIX
HU3MEPUTENbHBIX YCTPOUCTB U 1abopaTOpHOTO 000pYyIOBAHUS;
c(hOpPMUPOBAHHOCTb NPEACTABJIECHUH O METOJAX MOJYYCHHS
HayYHBIX aCTPOHOMHYECKUX 3HAHHH;

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

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P68) chopMUPOBAHHOCTH YMEHUSI NPUMEHSThH IMOIY4YCHHBIE
3HAHUS JUIS1 OOBSICHEHUS YCIOBHH NpOTEKaHUS (QHU3NIECKHX
SIBIICHUH B NMIPUPOJE U JUIS NPUHATHS NPAKTHYECKUX PEIICHUil B
MOBCEIHEBHOW JKM3HHU JUIsl oOecredeHus] 0€30MIacHOCTH INpHU
oOpameHHu ¢ OBITOBHIMH NPUOOpaMH M TEXHUYECKUMU
YCTpPOWCTBaMH, COXPAHEHHS 3J0POBBS M COOIIOJNEHUS HOPM
9KOJIOTMYECKOI0 IOBEJICHUS B OKpYKaollel cpejie; IOHUMaHue
HEOOXOANMOCTH TIPUMEHEHHS JOCTH)KCHUH (PU3NKU M TEXHOJIOTHI
JUIS pallMOHATIBHOIO IPUPOJONOIb30BAHMUS;

CchopmupoBaHo yMeHHE HPUMEHSTH
TOJTyYeHHBIE 3HAHUS JUIT O0BSICHEHUS
YCIIOBHH TNpOTEKaHUs (QHU3NIECKUX
SIBJICHUH B MPHUPOJE U IS IPUHATHS
NPaKTHYECKUX PpCUICHUH B
MOBCEJHEBHOW JKM3HH O
obecreueHuss 0€30MacCHOCTH IpH
obpaleHuu ¢ OBITOBBIMU ITPUOOpaMH
W TEXHHYECKHMH YCTPOHCTBAMH,
COXPaHEHHs 3/J0POBbSI M COOIIIOACHUS
HOPM DKOJIOTHYECKOTO IIOBEJCHHS B
OKpY:Karollel cpesie

OueHka mNpPaKTUHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCHOHANTBHO

OPUCHTHUPOBAHHBIX 38]1a4)

[1P62) chopMuUpOBaHHOCTH YMEHUII pacmo3HaBaTh (QHU3MUECKHE
sIBIICHUS (MpoIecchl) U OOBSICHATh X HAa OCHOBE M3YYECHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOIMHEHHOE
IBIDKCHHE, CBOOOJHOE MaJCHHUE Tel, IBIDKEHHE 110 OKPYKHOCTH,
HHEpIUs, B3aHMOJCHCTBHE Tes, KoyebaTenbHOE IBUXKCHHE,
pe30oHaHC, BONHOBOE ABMKEeHHEe; AuDPy3us, OpoyHOBCKOE
IBUKEHHUE, CTPOCHUE XUAKOCTEH M TBEPABIX TeN, U3MEHEHUe
o0beMa Ten mpud HarpeBaHHW (OXJaXACHUH), TEMIOBOE
paBHOBecHe, HCIapeHHWe, KOHIEHCAIHs, IJIaBIeHHUE,
KpHUCTaIN3alHs, KAIICHNE, BIAKHOCTh BO3yXa, CBA3b CpeaHEH
KHHETHYECKOH PHEpPruH TEMIOBOTO ABMXKCHHUS MOJEKYT C
a0CONFOTHOM TeMIIepaTypoii, MOBBIICHHE ABJICHUS ra3a MpH ero
HarpeBaHUH B 3aKPBITOM COCYJE, CBSI3b MEXKIYy MapamMeTpaMu
COCTOSIHMSI Ta3a B H30IpoIeccax; JJIEKTPH3AmUS Tel,
B3aMMOJCHCTBHE 3apsi0B, HATPEeBAaHUE IPOBOJHUKA C TOKOM,
B3aMMOJCICTBHE MAarHUTOB, 3JIEKTPOMAarHWTHas HHAYKIHS,
JeficTBME MAarHUTHOTO IOJS HAa HPOBOJHHUK C TOKOM U
JOBYDKYIIUIACS 3apsf, 3JIEKTPOMarHUTHBIE KOJIEOAaHNS W BOJHBI,
NpsIMONMHEHHOE pacnpoCTpaHEHHE CBETa, OTPaKeHHE,
MIpeIOMIICHHE, HHTephEepeHINs, TU(PAKIHS U MOIIPHU3aIHNs CBETa,
aucnepcus cBeTa; (GOTOdIEKTpudeckuit 3¢ PekT, cCBETOBOE
JIaBJI€HNE, BOSHUKHOBEHHE JINHEIYaTOro CHEeKTpa aToMa BOAOPOaA,
€CTECTBEHHAs ¥ HCKYyCCTBEHHAS PaJJHOAKTHBHOCTB;

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

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANIBHO

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

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

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npodpeccuoHanibHO -
OPUCHTUPOBAHHBIX 38]1a4)

[1P63) BaseHHEe OCHOBOIOJIATAIOIUMH (PU3NIECKUMH MTOHATUSMH
U BEIMYMHAMU, XapaKTePU3YIOIHUMH (U3HUUYECKHE NPOLECCHI
(CBSI3aHHBIMM C MEXaHMYECKHM JBHKEHUEM, B3aUMOJEHCTBUEM
Tel, MEXaHHYECKUMH KOJeOaHUSIMH U BOJHAMHU; aTOMHO-
MOJIEKYJISIPHBIM CTPOESHHEM BEILECTBA, TEIUIOBBIMU MPOLIECCAMH;
3NEKTPUYECKUM U MArHUTHBIM IOJISIMH, NEKTPHUUYECKUM TOKOM,
3EKTPOMAarHUTHBIMU KOJIE€OAHUSMH U BOJHAMHU; ONTHYECKUMU
SIBICHUAMH; KBAaHTOBBIMHU SIBICHMSIMHU, CTPOCHHEM aToMa H
aTOMHOTO AJpa, paJUOaKTHUBHOCTHIO); BIAaJCHHUE
OCHOBOIIOJATAIONIUMH ACTPOHOMHYECKUMH TOHATHAMH,
MO3BOJIAIONIMMH XapaKTepPHU30BaTh MPOLECCHI, MPOUCXOAAIINE Ha
3Be€3/1aX, B 3BE3IHBIX CHUCTEMaX, B MEKrallaKTHUECKOH cpefe;
JIBIDKCHHE HEOCCHBIX TEJI, SBOJIFOIMIO 3Be3/1 M BeeneHHoi;

CdopMHupoBaHbl HABBIKU BIIaJCHUS
OCHOBOIIOJIAraIOIUMH  (HU3UYECKUMU
NOHSITHUSAMU U BeIUYHUHAMH,
XapakTepusymomuMu (QU3nIecKue
MPOIECCHI

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodpeccuoHanbHo -
OPHEHTHPOBAHHBIX 3a/1a4)

[1P69) chopmMupoBaHHOCTE COOCTBEHHOM MO3UIIMHU 110 OTHOIICHHEO
K (pusnveckoit HHPOPMAIHH, TOTyYaeMOi U3 Pa3HBIX HCTOYHUKOB,
YMEHHI HCIO0JIb30BaTh IU(POBBIC TEXHOJOTHH IS MOMCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAI[MH U MPEICTABICHUS YICOHOH 1
HAy4YHO-NONYJsIpHOW HUHGPOpPMANUK; pPa3BUTHEC YMCHUI
KPUTHYECKOTO aHalli3a IMoJlydyaeMoi WH(OpMAIHH;

ChopmupoBaHa mo3uUUSA IO
OTHOMEHHUIO K (HU3NYECKOH
nHpOpMaIKH, MoITyJaeMoil U3 pa3HbIX
HCTOYHUKOB, C(QOPMHUPOBAHO YMEHHUE
HCIIONB30BaTh IIU(POBHIE TEXHOJIOTUI
U MOMCKa, CTPYKTYpUpPOBaHUS,
MHTEpIpETallul U HPeJCTaBICHUS
y4eOHOH ¥ Hay4YHO-NOMYIIpHOI
nHpOpMaIHH;

OueHka mNpPakTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANTBbHO -
OPUCHTUPOBAHHBIX 38]1a4)
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