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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
iada o crenuaibHocTH «10.02.05 O0ecneuenne MHGOOPMAIIMOHHON 0€30IaCHOCTH
ABTOMAaTH3UPOBAHHBIX CUCTEM»




Buzuposanue PII/I a1 ucnosiHeHUs1 B o4epeIHOM y4eOHOM IOy

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

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEN [TPOTPAMMBbI YYEEHOI'O
INPEIMETA

VYI1.13 ®usuka

(HaumeHosaHue npeomema)

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

VuebHas puciuminda YII.13 ®dusmka sgBiageTcs o0043aTEIbHON 4YacTbhIO

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

1. OK 02. Mcnonb30BaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAJIM3a U MHTEPIPETAIIUU
uHpopManuu U UHGPOPMAIMOHHBIE TEXHOJOTMU JJs BBINOJHEHUS 3aaay
npodeccuoHanbHOU JE€ATEIBHOCTHU

2. OK 04. 3¢ dexTuBHO B3aUMOICHCTBOBATh U Pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE

3. OK 06. IIposBisTh IpaXJaHCKO-NATPUOTHYECKYIO MO3ULIHNI0, T€MOHCTPUPOBATH
OCO3HAaHHOE TMOBEJICHHWE Ha OCHOBE TPAJUIIMOHHBIX POCCUUCKHUX JYXOBHO-
HPABCTBEHHBIX LIEHHOCTEW, B TOM YHUCJIE C YYETOM rapMOHHM3ALMU MEKHALMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOLIEHUUW, MPUMEHSITh CTaHIapThl AHTHUKOPPYMNIIUOHHOTO
OBEACHUS

4. OK 07. ConeiicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOIIEH Cpeabl, pecypcocOepeKeHUIO,
OPUMEHSATh 3HaHUA 00 U3MEHEHUH KJIMMAaTa, IPUHIUIBI OepeKIMBOTr0 MPOU3BO/ICTBA,
3¢ (PeKTUBHO AEMCTBOBATH B UPE3BbIUAMHBIX CUTYAUAX

5. IIK 3.4. OcymiecTBasTh U3MEpPEHUE MapaMeTpPOB (POHOBBIX MIyMOB, a TaKXKe
(bu3HUECKUX MOJeH, CO3/1aBaeMbIX TEXHUUYECKUMH CPEJICTBAMHU 3aIIUTHI HH(DOpPMAIUU

1.2. Ilesib ¥ NIaHUPYeMbIE Pe3yJIbLTATHI OCBOEHUS MpeaMeTa

Lenu:

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

* opMUpOBaHUE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH;

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



CHUMBOJIUKOM;

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

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

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

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

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

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

paMKax pemeHHss MPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBHIBATH
COOCTBEHHYIO

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

* BOCIIUTAHHUE YyBCTBA TOPJIOCTH 32 POCCUUCKYIO (DU3UUYECKYIO HAYKY.

3agaun:

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

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MHUpa, MPUHLUINOB ACHCTBUS
TEXHUYECKUX



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

* MOHUMaHKUEe (PU3NICCKOMN CYIIHOCTH SBJICHUH, TPOSBIISIOIIHXCS
MIPOU3BOACTBEHHOU IEATEITLHOCTH;

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

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

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

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

* IOJrOTOBKA 00YYAIOIMINUXCS K YCIEITHOMY OCBOCHHIO AUCITUIUIMH U MOIYJIEH

npodecCUuoOHaNbHOTO NHUKIA: GOPMUpPOBAHHE Yy HUX YMEHHH W OTIBITA
NEATENbHOCTH,

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

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



ITO3UIMH, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTAHAAPTHOW U HECTAHIAPTHOMN

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

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

B pamkax mporpamMmbl y4eOHOW AUCIUIIIUHBI 00YYalONIUMHUCS OCBAaMBAIOTCS
pe3yJbTaThl OOYUYCHUS:



HaunmenoBanue KOMI’IeTeHll"ﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyabraros Tuna "Meranpeamernslii” cornacuo ®I'OC

COO

HanvenoBanune pesyabtaTos Tuna "Ilpeamernsiii" cornacno ®I'OC

COO

OK 02. Hcnonb30BaTh COBPEMEHHBIC|
cpeicTBa MOHCKAa, aHAIH3a H
HHTEPNpeTauun WHPOPMALUU H|
HHOOPMAIIMOHHbBIC TEXHOJIOTHH I
BHITTOTHEHHS 3agaud
poGecCHOHATBHOI JEsITeIbHOCTH

OB.TIa)Z[eHl/Ie YHUBEpPCAIbHBIMH y'-le6HLIMl/I TO3HABATCIBHBIMHA ﬂeﬁCTBMﬂMﬂ a)
0a30BbIe JIOrMYECKHE MACHCTBUA: CaMOCTOSNTENbHO (OPMynUpoBaTh M
AKTyaJIM3upoBaTh HpO6J’leMy, paccMaTrpuBaTh €€ BCECTOPOHHE, YCTaHABIIMBATh
CyI.U,CCTBCHHMﬁ TIPU3HAK WU OCHOBAHMUA U1 CPABHCHHUSA, KﬂaCCPleMK'dIIMPl u
06061‘16"“5{; ONPENCIATh LI NECATEIIBHOCTH, 3a7[aBaTh IMapaMeTPpbl U KPUTEPUH
UX JOCTHXCHHUA, BBIABIATH 3aKOHOMEPHOCTH HU MNPOTHBOPCYHUSA B
[pacCMaTpUBAEMBbIX SBJICHUAX; BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATD|
COOTBETCTBHUEC PpE3YyJbTATOB MEJAM, OLNCHHUBATH PHCKH HOCHCI{CTBI/Iﬁ
[I€ATEIIbHOCTH; pa3BUBaTh KPEATUBHOE MBILUICHUE NPH PEIUCHUH JKU3HEHHBIX
npobiem;;

OBJ’IaHCHHC YHUBEpCaAJIbHBIMU PETYJIATUBHBIMA HCﬁCTBHﬂMMZ B) OMOHMOHaHBHHﬁ
MHTEJUIEKT, MPEeANoaraimnii copMHPOBAHHOCTh: CAMOPETYIHPOBAHUS,
BKJIIOYAKOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TTOBCICHHUC, CTIOCOOHOCTH AnanTupoBaThC K SMOLMOHATIBHBIM U3MCHCHUAM H
llpOﬂBJlS{'l‘b I‘M6KOC’I‘I:, GHTI: O'I‘Kpbl'l'blM HOBOMy; BHyTpeHHel\//l MOTHUBALIUH,
BKHIO‘IB.]OHIeﬁ CTPEMJIICHHUE K JOCTHIKCHHIO LECJIH H YCHEXY, ONTHMH3M,
MHHULUHMATUBHOCTD, yMeHMe Aeﬁc1"BOBa1"b, HUCXO0/1s1 U3 CBOUX BOSMO)KHOC1'eﬁ;;
OBHZ.I[EHI/IE YHHBEpPCAIbHBIMH y‘IEGHLIMPl MO3HABATCIbHBIMHA IleﬁCTBPlS[MPI B)
pabGoTa ¢ MHpopMauueil: BIaJeTh HABHIKAMU MOJIyYeHHs HHOOPMAIMH H3|
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYHICCTBIIATH MOMCK, aHAIHU3,
CHCTEMATH3aLMIO i HHTEPIPETALNIO HHYOPMAILMH PA3IMIHBIX BHAOB H HopM
IIPEACTABICHUA;;

OBﬂaﬂeHVle yHVlBepCaJ’leblMM perHﬁTMBHblMM ﬂeﬁCTBMﬂMM: a)
caMoOpraHu3anus: CaMOCTOATEIBHO OCYWIECTBIAThL II03HABATECIbHYIO
1eATEILHOCTD, BBIABIATH IIPOOIEMBI, CTAaBHTh H (HOPMYJIHPOBATE COOCTBEHHBIC)
3a1a4Yd B 06pa3osaTeanoﬁ ACATCIIBHOCTH W JXKHU3HEHHBIX CHTYalUHAX]
CaAMOCTOATEABHO COCTABJIATH IJIAH PEUICHUA HpO6HCMbl C YYETOM MMEHIUXCA
[peECypCOB, COOCTBEHHBIX BO3MOYKHOCTEH U HpeZlHO'-lTEHl/Iﬁ; JienaTb OCO3HAHHBIN
BBIOOD, aPIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE; OLICHUBATh
NPHOGPETEHHBIIT OIIBIT;;

OBJ1ajicHHe YHHBEPCATbHBIMI KOMMYHUKATHBHBIMH JICHCTBHAMHU: 6) COBMECTHAs
[A€ATEIBHOCTh: MOHUMAaTh W HCIOJIB30BaTh NMPEHMYIIECTBA KOMaHHHOﬁ u
WHAMBUAYalIbHOH PaboThI; BHIOMpPATh TEMATHKY M METOJbl COBMECTHBIX
ﬂEﬁCTBI/Iﬁ C y4eTom OGLI.U/IX HHTEPECOB H BO3MOXKHOCTEH KaxJoro 4jieHa
KOJUUICKTHBA,;

OB.Tla)]eIIPle YHUBEPCAIbHBIMH PETYJIATUBHBIMU ﬂeﬁcTBH}IMMI l‘) TIPUHATHE cebst
ApyTHX IO MpUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;;
OBHa}]eHl/IE YHHUBEpCaIbHBIMH KOMMYHHKATHBHBIMH HeﬁcTBH}IMl/I: a) 06]1_{61-”/[61
OCYLICCTBJIATh KOMMYHHUKAalUMHU BO BCEX C('l)Cp'dX JKHA3HU, pacmo3HaBaTh|
Hesep6am,m,1e cpeacrea O6LL[CH!/I$[, TMOHUMATh 3HAYCHHUE COLMAJIBHBIX 3HAKOB,
pacriosHaBaTh NMPEANOCHIIKH KOHCI)J'IHKTHBIX cmyaum‘& " CMATYaTh KOHCI)J'IHKT]:I;
BJIaJIETh pa3JIMYHBIMU criocodbamu OGLI.IGHPIH " BK&MMOHeﬁCTBl/IH;;

OBJ1a/iIcHHE YHUBEPCATbHBIMU PETYIATUBHBIMH JCHCTBHAMHU: 0) CAMOKOHTPOJIb:
1aBaTh OLEHKY HOBBIM CHUTYyallMsM, BHOCHUTb KOPPEKTHUBBI B IE€ATEIbHOCTS,
OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LICIIAM;;

OBH&HGHHC YHHUBEpPCAJIbHBIMHA y'-Ie6Hl>IMH TO3HaBaTCJIbHBIMH I[Cif'lCTBPIHMM 6)
0a30BBIC HUCCIICI0BATCIBCKUC HCﬁCTBHﬂZ BJIaJICTh HaBBIKAMH y'-lCGHO-
MCCHCHOB&TCHBCKOﬁ " HpOeKTHOﬁ JACATENbHOCTH, HAaBBIKAMH pas3pelICHUs
npoﬁneM; CTMOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY MOUCKY METOI0B
PEIICHUA NMPAKTHYECKHUX 3a7a4, NPUMEHEHHUIO pa3jIMYHBIX METOJAOB ITO3HAHMA;
OBIaJC€HHEC BHOAAMH ACATCIBHOCTH MO MOJYYECHHIO HOBOIO 3HAaHHSA, €TO
MHTEPIPETALNH, IPE0OPa3OBAHHIO H NPHMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTyallHsX, B TOM YHCJIC IIPH CO3JaHHUH y‘-le6HbIX U COLHAJIBHBIX IPOCKTOB;
(hopMHpOBaHHE HAyYHOrO THIIA MBILUICHHS, BIIaJICHUE HAYYHOM TEPMUHOJIOTHEH,
KJIHOYCBBIMHU MOHATUAMH U METO/IAMH; CTaABUTH U q)opMynnposaTL CcOOCTBEHHBIE
3a/1a44 B 06pa3OBaTeJ'II:HOI7I JEATCJIBHOCTH U dKU3HCHHBIX CVITya,L[VlﬁX; BBIABJIATD
IPUYNHHO-CICACTBCHHBIE CBSA3H M aKTYaJIHM3HUPOBaTh 3aJadvy, BbIABHUTATH
l"VII'lOTe3y ce pellleHVlﬂ, HaxXo/JUTh apl‘yMeHTbl JUIsL J1I0Ka3aTe/ibCTBAa CBOMX
yTBep)l(HeHHﬁ, 3aJaBaTh MapaMeTpbl U KPUTEPHUHU PEIUICHHUS, aHAITU3UPOBATH
l'lOJ'ly‘leHthC B X0/1€ pellleHHﬂ 3a1a4m peByJ’leaTbl, KpVITVIHeCKM OLICHUBATh UX
[ TOCTOBEPHOCTD, IIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSAX] pa3pa6aTuBaTL
IJI1aH pELICHUsA ﬂpO6HeMbI C YYETOM aHaliu3a UMECHIIUXCA MaTE€pHaJIbHbIX H|
HEMaTEPHAIIbHBIX PECYPCOB; OCYILECTBIIATH ueneﬂanpasneﬂﬂslﬁ TIOHUCK IIEPEHOCa)
CPE/ICTB U CNIOCOOOB JCHCTBHS B MPODECCHOHANBHYIO CPE/ly; YMETh IIEPEHOCHTh
3HAHHWS B IIO3HABATCIIBHYIO U IPAKTHYECKYIO obmactu JKUBHEICATCIIBHOCTH,
YMETh HHTEIPUPOBATH 3HAHMSI U3 PA3HBIX NPEIMETHBIX 001acTeH;

[1P61) copMHUPOBAHHOCTE IIPEJCTABICHUH O POJIH M MecTe GUHKH U
ACTPOHOMHHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
crcTeMoo0Opasyomiei ponn QUMK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TCXHHKH U COBPCMEHHBIX TEXHONOTHH, O BKIaJe POCCHHUCKHX H
3apy0eKHBIX YYEHBIX-(MU3UKOB B pa3BUTHE HAayKH; NOHHUMaHHE
(hu3HICCKOl CYIHOCTH HAOII0IaCMBIX SIBICHHIT MHKPOMUPA, MAKPOMHUPA
W MeraMupa; IOHHMaHHE POJH aCTPOHOMHH B HPaKTHYECKOH
CSITC/IBHOCTH YeI0BEKa U JaIbHEHIIeM HayYHO-TeXHHYCCKOM Pa3BHTHUH,
posn Quzuku B GOpPMUPOBAHMHM KPYyro3opa M (yHKIHOHAJILHOM
IPAMOTHOCTH YENIOBEKaA JUIS PEIICHHS MPAKTHYECKUX 3a/ad;;

TTPG8) chopMHUPOBAaHHOCTH YMEHHS IPUMEHSATH MOJTYYCHHbIC 3HAHUS ISt
O0OBSICHEHHS! YCIIOBHIA IPOTEKAHHS (PH3HYECKIX SBICHAN B IIPHPOJE U JUIS
MPUHATHS NMPAKTHYECKHX PEIICHUH B IOBCEAHEBHOW KHU3HHU IS
obecriedeHnst 6€30MacHOCTH P oOpaleHnH ¢ OBITOBBIMH PHOOpaMH 1
TeXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHHUS 370POBbs U COOIIOACHHUS
HOPM 3KOJOIHYECKOro IIOBEACHHS B OKPYXAIOLICH cpeje; HOHHMaHHEe
HCO6XO}.U/IMOCTVI llpHMeHeHVlﬂ LlOC'I‘M)KeHMFI (I)M3MKVI u TCXHOJ[OI'MI\//I IS
PaLHOHAIBHOTO IPHPOIOIONIb30BAHHSL;;

I1P63) BiajeHHE OCHOBONOJIATAOMUMHE (QH3HYECKHMHU TOHATHAMH M
BEJTIMYIHAMHE, XapaKTCPH3YIOMUMH (QH3HICCKUE MPOLECCHI (CBA3AHHBIMU
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaVIMOLIel\//ICTBVICM TEJ, MEXaHUYECKUMH
KOJICOAHISIME 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIECTBA,
[ TCIIJIOBBIMH ﬂpOlleCCaMVl; 3J'leKTpVI‘|eCKVIM U MArHUTHBIM IIOJIIMH,
HIEKTPUYECKHM TOKOM, JJIEKTPOMATHUTHBIMU KOJCOAHHSIMH M BOJHAMH;
ONTHYCCKHMH SIBICHUSAMH; KBAHTOBBIMH SIBJICHUSAMH, CTPOCHHEM aTOMa 1
ATOMHOTO SIIpa, PaAHOAKTHBHOCTLIO); BIAJCHHE OCHOBOMOIATAIOMINMH
ACTPOHOMHMYECKHMH IIOHSTHSAMH, IO3BOJIAIOMIMMH XapaKTepH30BaTh
nponeccsl, MPOHCXOAIINE HA 3Be3AaxX, B 3BE3JHBIX CHCTEMax, B
MEKIATAKTHYCCKOH CPesie; JBIKCHNE HEOCCHBIX TEII, IBOJIOLHUIO 3BE31 U
Bcenennoii;;

TIP66) BiajeHHE OCHOBHBIMH METOJAMM HAay4YHOTO MO3HAaHUS,
HCIIONE3YEMBIMU B (PU3HKE: IPOBOIHUTH IPSIMBIC M KOCBEHHBIE H3MEPEHIIS
(hU3MYECKUX BEJMYMH, BHIOMpPAsi ONTHMAIIbHBIA CIOCOO M3MEPEHHs U
HCIIONIB3YSI M3BECTHBIC METOJBI OLEHKH IOrPEIIHOCTEll M3MepeHuil,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEHl ()U3HUYCCKHX BEIMYUH C
HCIIOTb30BAHMEM IIPSAMBIX H3MEPEHUH, OOBACHATH IOJYy4YCHHBIE
pe3ynbTAThl, HCIONB3YsI GHU3MUECKUE TCOPUH, 3aKOHBI U MOHATHS, U
ne1aTh BBIBOJABI, COOJIIOATH NMpaBuiIa 0E30MaCHOr0 TpyAa MpH
[POBEICHHH HCCIICIOBAHHIT B paMKaX Y4eOHOr0 SKCIIEPHMEHTa U Y4eOHO-
HCCIIEJOBATENIBCKOI JISATENIEHOCTH C MCIIOJIB30BAHUEM LH(POBBIX
N3MEPUTEIBHBIX YCTPOHCTB M 1abopaTOpHOro 000pyHOBAHUS;
Cc(OPMHUPOBAHHOCTD TPEACTABICHUH O METOAAX MOJNYYEHHS HAyYHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

I1P62) chopMHPOBAHHOCTb YMEHHII pacrio3HaBaTh (pU3HYECKHE SBICHHS
(mpoueccsl) W OOBACHATH HX HAa OCHOBE H3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE MNpPAMOJHMHEHHOE JBIKEHHE,
cBOOOZHOC MajfCHHC TeJ, ABIKCHHE IO OKPYXKHOCTH, WHCPIHS,
B3aMMOJIEHCTBHE Tell, KoJeOaTelbHOe JBIKEHNE, PE30HAHC, BOIHOBOE
nBikenne; 1uddysus, OpoyHOBCKOE IBHKEHHE, CTPOCHHE KHIKOCTEeH 1
TBEP/IBIX Tell, H3MEHEHHEe 00heMa Tell IIPH HarpeBaHUN (OXJIaXkIASHHH),
TCIUIOBOC pPaBHOBECHE, MCHApeHHE, KOHICHCAUMs, IUIAaBJICHHE,
KleCTaJlJIM:}aL{Mﬂ, KHUIICHUE, BJIA)XHOCThH BO3J_lyXa, CBsA3b Cpe}.lHel\;l
KHHETHYCCKOI SHEPrHH TEeIIOBOrO ABIKCHHS MOJICKYI ¢ abCOIIOTHOH
TeMllepaTypOﬁ, IMOBBIIICHUE JlaBJICHUA rasa llpH ero Hal'peBaHVlVl B
3aKpBITOM COCYZE, CBS3b MEXKAy IMapaMeTpaMH COCTOSHHS rasa B
M30IIPOLIECCaX; HIEKTPU3ALMS TEN, B3AUMOJICHCTBHE 3aps/I0B, HATPEBAHHE
[POBOJHMKA C TOKOM, B3aHMOJEICTBHE MarHHTOB, YJIEKTPOMATHHTHAS
VIH}'(yKllHSl, ﬂeﬁCTBMe MarHMuTHOro mnoJisi Ha I'lpOBO}]Hl/IK C TOKOM H
MBIOKYIUiics 3apsii, SIeKTPOMAarHHTHBIC KOIeGaHHS M BOJIHEL,
NPSMONHHEfHOE PAaCHPOCTPAHEHHE CBETA, OTPa)KEHHE, NMPETOMICHHE,
nnTepdepenuns, Auppakuis U MONIPH3ALN CBETa, JUCIEPCHS CBETa;
boTodnexrpuyeckuii d¢pdeKT, cBeTOBOE NaBICHHE, BO3HUKHOBCHHE
IMHEHYaTOro CIeKTpa aToMa BOAOPOJA, ECTCCTBEHHAS H HCKYCCTBEHHAS
PaIMOAKTUBHOCTb;;

[1P64) BrajieHne 3aKOHOMEPHOCTSMY, 3aKOHAMH U TEOPUSIMH, YBEPEHHOE
HCIIO/b30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIu3e GH3MICCKHX
SIBIICHHIT U IIPOLIECCOB;;

I1P65) yMeHue YYHMTBHIBATH T'DAHMIl NPUMEHEHHUS H3YyUYCHHBIX
(hH3MIecKNX Mojeneil: MaTepHanbHas TOYKA, HHEPUUANbHAs CHCTEMa
OTCYeTa, HACATBHBII Ia3; MOJCIH CTPOCHHS ra30B, JKUAKOCTEH U TBEPIABIX
Tes, TOYeUHBIl JIEKTPHYCCKUN 3apsij, sAepHas MOJelb aToMma,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIpa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBrasenye yMeHHsMHU PaboOTaTh B TPYIIIE .;

I1P67) chopMHUPOBAHHOCTh yMEHHs PEIIATh PACUETHBIE 3a1auH C SIBHO
3aaHHON (DM3MYECKONl MOJENbIO, UCTIONB3Ys (PU3MYECKUE 3aKOHBI M
[PUHIHIIE; HA OCHOBE aHAIN3a YCIIOBHS 3aa4l BEIOHPATh (H3HIECKYIO
MOJIelIb, BBIACIATH (PM3MYECKHE BEIHYMHBI H (OPMYIIBI, HEOOXOUMEIE
s ee pelleHMs, MPOBOAHUTH PACUCTHl H OLEHUBATH PCANbHOCTD|
[OJIy4CHHOTO 3HA4YCHUs (PM3UYECKON BEIMYMHBI; PelIaTh Ka4eCTBEHHbIC
3aJadd, BBICTPAMBAas JOTMYECKH HEIPOTHBOPECYHBYIO LEHOYKY
paccysKJIeHHIl ¢ OIopoii Ha M3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usnIecKue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHOMN MO3MIMHU 110 OTHOLICHHIO K
(usmdeckoit nHGOpPMAIMH, TOTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHHI
HCII0JI30BaTh IN(POBBIC TEXHOJIOTHHU JUIS TOMCKA, CTPYKTYPHPOBAHHS,
MHTEPIpPETAMd U MPEJCTaBICHAS y4eOHOH H HayYHO-IOMYISIPHON
MH(OPMAINK; Pa3BHTHE YMEHHI KPHTHUECKOTO aHAJM3a MOJIydYaeMOon
nHbOpMarLmy;
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O K 04. DbdbexTusHO
B3aHMOJACHCTBOBATh M PaboOTaTh B|
KOJUIEKTHBE M KOMAHJIe

OB.TIa)Z[eHl/Ie YHUBEpPCAIbHBIMH y'-le6HLIMl/I TO3HABATCIBHBIMHA ﬂeﬁCTBMﬂMﬂ a)
0a30BbIe JIOrMYECKHE MACHCTBUA: CaMOCTOSNTENbHO (OPMynUpoBaTh M
AKTyaJIM3upoBaTh HpO6J’leMy, paccMaTrpuBaTh €€ BCECTOPOHHE, YCTaHABIIMBATh
CyI.U,CCTBCHHMﬁ TIPU3HAK WU OCHOBAHMUA U1 CPABHCHHUSA, KﬂaCCPleMK'dIIMPl u
06061‘16"“5{; ONPENCIATh LI NECATEIIBHOCTH, 3a7[aBaTh IMapaMeTPpbl U KPUTEPUH
UX JOCTHXCHHUA, BBIABIATH 3aKOHOMEPHOCTH HU MNPOTHBOPCYHUSA B
[pacCMaTpUBAEMBbIX SBJICHUAX; BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATD|
COOTBETCTBHUEC PpE3YyJbTATOB MEJAM, OLNCHHUBATH PHCKH HOCHCI{CTBI/Iﬁ
[I€ATEIIbHOCTH; pa3BUBaTh KPEATUBHOE MBILUICHUE NPH PEIUCHUH JKU3HEHHBIX
npobiem;;

OBJ’IaHCHHC YHUBEpCaAJIbHBIMU PETYJIATUBHBIMA HCﬁCTBHﬂMMZ B) OMOHMOHaHBHHﬁ
MHTEJUIEKT, MPEeANoaraimnii copMHPOBAHHOCTh: CAMOPETYIHPOBAHUS,
BKJIIOYAKOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TTOBCICHHUC, CTIOCOOHOCTH AnanTupoBaThC K SMOLMOHATIBHBIM U3MCHCHUAM H
llpOﬂBJlS{'l‘b I‘M6KOC’I‘I:, GHTI: O'I‘Kpbl'l'blM HOBOMy; BHyTpeHHel\//l MOTHUBALIUH,
BKHIO‘IB.]OHIeﬁ CTPEMJIICHHUE K JOCTHIKCHHIO LECJIH H YCHEXY, ONTHMH3M,
MHHULUHMATUBHOCTD, yMeHMe Aeﬁc1"BOBa1"b, HUCXO0/1s1 U3 CBOUX BOSMO)KHOC1'eﬁ;;
OBHZ.I[EHI/IE YHHBEpPCAIbHBIMH y‘IEGHLIMPl MO3HABATCIbHBIMHA IleﬁCTBPlS[MPI B)
pabGoTa ¢ MHpopMauueil: BIaJeTh HABHIKAMU MOJIyYeHHs HHOOPMAIMH H3|
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYHICCTBIIATH MOMCK, aHAIHU3,
CHCTEMATH3aLMIO i HHTEPIPETALNIO HHYOPMAILMH PA3IMIHBIX BHAOB H HopM
IIPEACTABICHUA;;

OBﬂaﬂeHVle yHVlBepCaJ’leblMM perHﬁTMBHblMM ﬂeﬁCTBMﬂMM: a)
caMoOpraHu3anus: CaMOCTOATEIBHO OCYWIECTBIAThL II03HABATECIbHYIO
1eATEILHOCTD, BBIABIATH IIPOOIEMBI, CTAaBHTh H (HOPMYJIHPOBATE COOCTBEHHBIC)
3a1a4Yd B 06pa3osaTeanoﬁ ACATCIIBHOCTH W JXKHU3HEHHBIX CHTYalUHAX]
CaAMOCTOATEABHO COCTABJIATH IJIAH PEUICHUA HpO6HCMbl C YYETOM MMEHIUXCA
[peECypCOB, COOCTBEHHBIX BO3MOYKHOCTEH U HpeZlHO'-lTEHl/Iﬁ; JienaTb OCO3HAHHBIN
BBIOOD, aPIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE; OLICHUBATh
NPHOGPETEHHBIIT OIIBIT;;

OBJ1ajicHHe YHHBEPCATbHBIMI KOMMYHUKATHBHBIMH JICHCTBHAMHU: 6) COBMECTHAs
[A€ATEIBHOCTh: MOHUMAaTh W HCIOJIB30BaTh NMPEHMYIIECTBA KOMaHHHOﬁ u
WHAMBUAYalIbHOH PaboThI; BHIOMpPATh TEMATHKY M METOJbl COBMECTHBIX
ﬂEﬁCTBI/Iﬁ C y4eTom OGLI.U/IX HHTEPECOB H BO3MOXKHOCTEH KaxJoro 4jieHa
KOJUUICKTHBA,;

OB.Tla)]eIIPle YHUBEPCAIbHBIMH PETYJIATUBHBIMU ﬂeﬁcTBH}IMMI l‘) TIPUHATHE cebst
ApyTHX IO MpUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;;
OBHa}]eHl/IE YHHUBEpCaIbHBIMH KOMMYHHKATHBHBIMH HeﬁcTBH}IMl/I: a) 06]1_{61-”/[61
OCYLICCTBJIATh KOMMYHHUKAalUMHU BO BCEX C('l)Cp'dX JKHA3HU, pacmo3HaBaTh|
Hesep6am,m,1e cpeacrea O6LL[CH!/I$[, TMOHUMATh 3HAYCHHUE COLMAJIBHBIX 3HAKOB,
pacriosHaBaTh NMPEANOCHIIKH KOHCI)J'IHKTHBIX cmyaum‘& " CMATYaTh KOHCI)J'IHKT]:I;
BJIaJIETh pa3JIMYHBIMU criocodbamu OGLI.IGHPIH " BK&MMOHeﬁCTBl/IH;;

OBJ1a/iIcHHE YHUBEPCATbHBIMU PETYIATUBHBIMH JCHCTBHAMHU: 0) CAMOKOHTPOJIb:
1aBaTh OLEHKY HOBBIM CHUTYyallMsM, BHOCHUTb KOPPEKTHUBBI B IE€ATEIbHOCTS,
OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LICIIAM;;

OBH&HGHHC YHHUBEpPCAJIbHBIMHA y'-Ie6Hl>IMH TO3HaBaTCJIbHBIMH I[Cif'lCTBPIHMM 6)
0a30BBIC HUCCIICI0BATCIBCKUC HCﬁCTBHﬂZ BJIaJICTh HaBBIKAMH y'-lCGHO-
MCCHCHOB&TCHBCKOﬁ " HpOeKTHOﬁ JACATENbHOCTH, HAaBBIKAMH pas3pelICHUs
npoﬁneM; CTMOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY MOUCKY METOI0B
PEIICHUA NMPAKTHYECKHUX 3a7a4, NPUMEHEHHUIO pa3jIMYHBIX METOJAOB ITO3HAHMA;
OBIaJC€HHEC BHOAAMH ACATCIBHOCTH MO MOJYYECHHIO HOBOIO 3HAaHHSA, €TO
MHTEPIPETALNH, IPE0OPa3OBAHHIO H NPHMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTyallHsX, B TOM YHCJIC IIPH CO3JaHHUH y‘-le6HbIX U COLHAJIBHBIX IPOCKTOB;
(hopMHpOBaHHE HAyYHOrO THIIA MBILUICHHS, BIIaJICHUE HAYYHOM TEPMUHOJIOTHEH,
KJIHOYCBBIMHU MOHATUAMH U METO/IAMH; CTaABUTH U q)opMynnposaTL CcOOCTBEHHBIE
3a/1a44 B 06pa3OBaTeJ'II:HOI7I JEATCJIBHOCTH U dKU3HCHHBIX CVITya,L[VlﬁX; BBIABJIATD
IPUYNHHO-CICACTBCHHBIE CBSA3H M aKTYaJIHM3HUPOBaTh 3aJadvy, BbIABHUTATH
l"VII'lOTe3y ce pellleHVlﬂ, HaxXo/JUTh apl‘yMeHTbl JUIsL J1I0Ka3aTe/ibCTBAa CBOMX
yTBep)l(HeHHﬁ, 3aJaBaTh MapaMeTpbl U KPUTEPHUHU PEIUICHHUS, aHAITU3UPOBATH
l'lOJ'ly‘leHthC B X0/1€ pellleHHﬂ 3a1a4m peByJ’leaTbl, KpVITVIHeCKM OLICHUBATh UX
[ TOCTOBEPHOCTD, IIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSAX] pa3pa6aTuBaTL
IJI1aH pELICHUsA ﬂpO6HeMbI C YYETOM aHaliu3a UMECHIIUXCA MaTE€pHaJIbHbIX H|
HEMaTEPHAIIbHBIX PECYPCOB; OCYILECTBIIATH ueneﬂanpasneﬂﬂslﬁ TIOHUCK IIEPEHOCa)
CPE/ICTB U CNIOCOOOB JCHCTBHS B MPODECCHOHANBHYIO CPE/ly; YMETh IIEPEHOCHTh
3HAHHWS B IIO3HABATCIIBHYIO U IPAKTHYECKYIO obmactu JKUBHEICATCIIBHOCTH,
YMETh HHTEIPUPOBATH 3HAHMSI U3 PA3HBIX NPEIMETHBIX 001acTeH;

[1P61) copMHUPOBAHHOCTE IIPEJCTABICHUH O POJIH M MecTe GUHKH U
ACTPOHOMHHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
crcTeMoo0Opasyomiei ponn QUMK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TCXHHKH U COBPCMEHHBIX TEXHONOTHH, O BKIaJe POCCHHUCKHX H
3apy0eKHBIX YYEHBIX-(MU3UKOB B pa3BUTHE HAayKH; NOHHUMaHHE
(hu3HICCKOl CYIHOCTH HAOII0IaCMBIX SIBICHHIT MHKPOMUPA, MAKPOMHUPA
W MeraMupa; IOHHMaHHE POJH aCTPOHOMHH B HPaKTHYECKOH
CSITC/IBHOCTH YeI0BEKa U JaIbHEHIIeM HayYHO-TeXHHYCCKOM Pa3BHTHUH,
posn Quzuku B GOpPMUPOBAHMHM KPYyro3opa M (yHKIHOHAJILHOM
IPAMOTHOCTH YENIOBEKaA JUIS PEIICHHS MPAKTHYECKUX 3a/ad;;

TTPG8) chopMHUPOBAaHHOCTH YMEHHS IPUMEHSATH MOJTYYCHHbIC 3HAHUS ISt
O0OBSICHEHHS! YCIIOBHIA IPOTEKAHHS (PH3HYECKIX SBICHAN B IIPHPOJE U JUIS
MPUHATHS NMPAKTHYECKHX PEIICHUH B IOBCEAHEBHOW KHU3HHU IS
obecriedeHnst 6€30MacHOCTH P oOpaleHnH ¢ OBITOBBIMH PHOOpaMH 1
TeXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHHUS 370POBbs U COOIIOACHHUS
HOPM 3KOJOIHYECKOro IIOBEACHHS B OKPYXAIOLICH cpeje; HOHHMaHHEe
HCO6XO}.U/IMOCTVI llpHMeHeHVlﬂ LlOC'I‘M)KeHMFI (I)M3MKVI u TCXHOJ[OI'MI\//I IS
PaLHOHAIBHOTO IPHPOIOIONIb30BAHHSL;;

I1P63) BiajeHHE OCHOBONOJIATAOMUMHE (QH3HYECKHMHU TOHATHAMH M
BEJTIMYIHAMHE, XapaKTCPH3YIOMUMH (QH3HICCKUE MPOLECCHI (CBA3AHHBIMU
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaVIMOLIel\//ICTBVICM TEJ, MEXaHUYECKUMH
KOJICOAHISIME 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIECTBA,
[ TCIIJIOBBIMH ﬂpOlleCCaMVl; 3J'leKTpVI‘|eCKVIM U MArHUTHBIM IIOJIIMH,
HIEKTPUYECKHM TOKOM, JJIEKTPOMATHUTHBIMU KOJCOAHHSIMH M BOJHAMH;
ONTHYCCKHMH SIBICHUSAMH; KBAHTOBBIMH SIBJICHUSAMH, CTPOCHHEM aTOMa 1
ATOMHOTO SIIpa, PaAHOAKTHBHOCTLIO); BIAJCHHE OCHOBOMOIATAIOMINMH
ACTPOHOMHMYECKHMH IIOHSTHSAMH, IO3BOJIAIOMIMMH XapaKTepH30BaTh
nponeccsl, MPOHCXOAIINE HA 3Be3AaxX, B 3BE3JHBIX CHCTEMax, B
MEKIATAKTHYCCKOH CPesie; JBIKCHNE HEOCCHBIX TEII, IBOJIOLHUIO 3BE31 U
Bcenennoii;;

TIP66) BiajeHHE OCHOBHBIMH METOJAMM HAay4YHOTO MO3HAaHUS,
HCIIONE3YEMBIMU B (PU3HKE: IPOBOIHUTH IPSIMBIC M KOCBEHHBIE H3MEPEHIIS
(hU3MYECKUX BEJMYMH, BHIOMpPAsi ONTHMAIIbHBIA CIOCOO M3MEPEHHs U
HCIIONIB3YSI M3BECTHBIC METOJBI OLEHKH IOrPEIIHOCTEll M3MepeHuil,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEHl ()U3HUYCCKHX BEIMYUH C
HCIIOTb30BAHMEM IIPSAMBIX H3MEPEHUH, OOBACHATH IOJYy4YCHHBIE
pe3ynbTAThl, HCIONB3YsI GHU3MUECKUE TCOPUH, 3aKOHBI U MOHATHS, U
ne1aTh BBIBOJABI, COOJIIOATH NMpaBuiIa 0E30MaCHOr0 TpyAa MpH
[POBEICHHH HCCIICIOBAHHIT B paMKaX Y4eOHOr0 SKCIIEPHMEHTa U Y4eOHO-
HCCIIEJOBATENIBCKOI JISATENIEHOCTH C MCIIOJIB30BAHUEM LH(POBBIX
N3MEPUTEIBHBIX YCTPOHCTB M 1abopaTOpHOro 000pyHOBAHUS;
Cc(OPMHUPOBAHHOCTD TPEACTABICHUH O METOAAX MOJNYYEHHS HAyYHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

I1P62) chopMHPOBAHHOCTb YMEHHII pacrio3HaBaTh (pU3HYECKHE SBICHHS
(mpoueccsl) W OOBACHATH HX HAa OCHOBE H3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE MNpPAMOJHMHEHHOE JBIKEHHE,
cBOOOZHOC MajfCHHC TeJ, ABIKCHHE IO OKPYXKHOCTH, WHCPIHS,
B3aMMOJIEHCTBHE Tell, KoJeOaTelbHOe JBIKEHNE, PE30HAHC, BOIHOBOE
nBikenne; 1uddysus, OpoyHOBCKOE IBHKEHHE, CTPOCHHE KHIKOCTEeH 1
TBEP/IBIX Tell, H3MEHEHHEe 00heMa Tell IIPH HarpeBaHUN (OXJIaXkIASHHH),
TCIUIOBOC pPaBHOBECHE, MCHApeHHE, KOHICHCAUMs, IUIAaBJICHHE,
KleCTaJlJIM:}aL{Mﬂ, KHUIICHUE, BJIA)XHOCThH BO3J_lyXa, CBsA3b Cpe}.lHel\;l
KHHETHYCCKOI SHEPrHH TEeIIOBOrO ABIKCHHS MOJICKYI ¢ abCOIIOTHOH
TeMllepaTypOﬁ, IMOBBIIICHUE JlaBJICHUA rasa llpH ero Hal'peBaHVlVl B
3aKpBITOM COCYZE, CBS3b MEXKAy IMapaMeTpaMH COCTOSHHS rasa B
M30IIPOLIECCaX; HIEKTPU3ALMS TEN, B3AUMOJICHCTBHE 3aps/I0B, HATPEBAHHE
[POBOJHMKA C TOKOM, B3aHMOJEICTBHE MarHHTOB, YJIEKTPOMATHHTHAS
VIH}'(yKllHSl, ﬂeﬁCTBMe MarHMuTHOro mnoJisi Ha I'lpOBO}]Hl/IK C TOKOM H
MBIOKYIUiics 3apsii, SIeKTPOMAarHHTHBIC KOIeGaHHS M BOJIHEL,
NPSMONHHEfHOE PAaCHPOCTPAHEHHE CBETA, OTPa)KEHHE, NMPETOMICHHE,
nnTepdepenuns, Auppakuis U MONIPH3ALN CBETa, JUCIEPCHS CBETa;
boTodnexrpuyeckuii d¢pdeKT, cBeTOBOE NaBICHHE, BO3HUKHOBCHHE
IMHEHYaTOro CIeKTpa aToMa BOAOPOJA, ECTCCTBEHHAS H HCKYCCTBEHHAS
PaIMOAKTUBHOCTb;;

[1P64) BrajieHne 3aKOHOMEPHOCTSMY, 3aKOHAMH U TEOPUSIMH, YBEPEHHOE
HCIIO/b30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIu3e GH3MICCKHX
SIBIICHHIT U IIPOLIECCOB;;

I1P65) yMeHue YYHMTBHIBATH T'DAHMIl NPUMEHEHHUS H3YyUYCHHBIX
(hH3MIecKNX Mojeneil: MaTepHanbHas TOYKA, HHEPUUANbHAs CHCTEMa
OTCYeTa, HACATBHBII Ia3; MOJCIH CTPOCHHS ra30B, JKUAKOCTEH U TBEPIABIX
Tes, TOYeUHBIl JIEKTPHYCCKUN 3apsij, sAepHas MOJelb aToMma,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIpa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBrasenye yMeHHsMHU PaboOTaTh B TPYIIIE .;

I1P67) chopMHUPOBAHHOCTh yMEHHs PEIIATh PACUETHBIE 3a1auH C SIBHO
3aaHHON (DM3MYECKONl MOJENbIO, UCTIONB3Ys (PU3MYECKUE 3aKOHBI M
[PUHIHIIE; HA OCHOBE aHAIN3a YCIIOBHS 3aa4l BEIOHPATh (H3HIECKYIO
MOJIelIb, BBIACIATH (PM3MYECKHE BEIHYMHBI H (OPMYIIBI, HEOOXOUMEIE
s ee pelleHMs, MPOBOAHUTH PACUCTHl H OLEHUBATH PCANbHOCTD|
[OJIy4CHHOTO 3HA4YCHUs (PM3UYECKON BEIMYMHBI; PelIaTh Ka4eCTBEHHbIC
3aJadd, BBICTPAMBAas JOTMYECKH HEIPOTHBOPECYHBYIO LEHOYKY
paccysKJIeHHIl ¢ OIopoii Ha M3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usnIecKue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHOMN MO3MIMHU 110 OTHOLICHHIO K
(usmdeckoit nHGOpPMAIMH, TOTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHHI
HCII0JI30BaTh IN(POBBIC TEXHOJIOTHHU JUIS TOMCKA, CTPYKTYPHPOBAHHS,
MHTEPIpPETAMd U MPEJCTaBICHAS y4eOHOH H HayYHO-IOMYISIPHON
MH(OPMAINK; Pa3BHTHE YMEHHI KPHTHUECKOTO aHAJM3a MOJIydYaeMOon
nHbOpMarLmy;
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OK 06. IIposBiaTh rpaxpaHCKO-
NaTPHOTHYECKYH  MO3HIHIO,
IeMOHCTPHPOBATH  OCO3HAHHOE
NMOBEJAEHHME Ha OCHOBE
TPaAMIMOHHEIX  POCCHHCKHX|
1yXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
B TOM dYHCJIE C Yy4eTOM
rapMOHH3AINN MEKHALMOHATBHBIX 1
MEXKPEITHTHO3HEIX ~ OTHOIICHHIA,
NPUMEHATH CTAaHOAPTEH
AHTHKOPPYIIMOHHOTO TIOBEICHHS

OB.TIa)Z[eHl/Ie YHUBEpPCAIbHBIMH y'-le6HLIMl/I TO3HABATCIBHBIMHA ﬂeﬁCTBMﬂMﬂ a)
0a30BbIe JIOrMYECKHE MACHCTBUA: CaMOCTOSNTENbHO (OPMynUpoBaTh M
AKTyaJIM3upoBaTh HpO6J’leMy, paccMaTrpuBaTh €€ BCECTOPOHHE, YCTaHABIIMBATh
CyI.U,CCTBCHHMﬁ TIPU3HAK WU OCHOBAHMUA U1 CPABHCHHUSA, KﬂaCCPleMK'dIIMPl u
06061‘16"“5{; ONPENCIATh LI NECATEIIBHOCTH, 3a7[aBaTh IMapaMeTPpbl U KPUTEPUH
UX JOCTHXCHHUA, BBIABIATH 3aKOHOMEPHOCTH HU MNPOTHBOPCYHUSA B
[pacCMaTpUBAEMBbIX SBJICHUAX; BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATD|
COOTBETCTBHUEC PpE3YyJbTATOB MEJAM, OLNCHHUBATH PHCKH HOCHCI{CTBI/Iﬁ
[I€ATEIIbHOCTH; pa3BUBaTh KPEATUBHOE MBILUICHUE NPH PEIUCHUH JKU3HEHHBIX
npobiem;;

OBJ’IaHCHHC YHUBEpCaAJIbHBIMU PETYJIATUBHBIMA HCﬁCTBHﬂMMZ B) OMOHMOHaHBHHﬁ
MHTEJUIEKT, MPEeANoaraimnii copMHPOBAHHOCTh: CAMOPETYIHPOBAHUS,
BKJIIOYAKOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TTOBCICHHUC, CTIOCOOHOCTH AnanTupoBaThC K SMOLMOHATIBHBIM U3MCHCHUAM H
llpOﬂBJlS{'l‘b I‘M6KOC’I‘I:, GHTI: O'I‘Kpbl'l'blM HOBOMy; BHyTpeHHel\//l MOTHUBALIUH,
BKHIO‘IB.]OHIeﬁ CTPEMJIICHHUE K JOCTHIKCHHIO LECJIH H YCHEXY, ONTHMH3M,
MHHULUHMATUBHOCTD, yMeHMe Aeﬁc1"BOBa1"b, HUCXO0/1s1 U3 CBOUX BOSMO)KHOC1'eﬁ;;
OBHZ.I[EHI/IE YHHBEpPCAIbHBIMH y‘IEGHLIMPl MO3HABATCIbHBIMHA IleﬁCTBPlS[MPI B)
pabGoTa ¢ MHpopMauueil: BIaJeTh HABHIKAMU MOJIyYeHHs HHOOPMAIMH H3|
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYHICCTBIIATH MOMCK, aHAIHU3,
CHCTEMATH3aLMIO i HHTEPIPETALNIO HHYOPMAILMH PA3IMIHBIX BHAOB H HopM
IIPEACTABICHUA;;

OBﬂaﬂeHVle yHVlBepCaJ’leblMM perHﬁTMBHblMM ﬂeﬁCTBMﬂMM: a)
caMoOpraHu3anus: CaMOCTOATEIBHO OCYWIECTBIAThL II03HABATECIbHYIO
1eATEILHOCTD, BBIABIATH IIPOOIEMBI, CTAaBHTh H (HOPMYJIHPOBATE COOCTBEHHBIC)
3a1a4Yd B 06pa3osaTeanoﬁ ACATCIIBHOCTH W JXKHU3HEHHBIX CHTYalUHAX]
CaAMOCTOATEABHO COCTABJIATH IJIAH PEUICHUA HpO6HCMbl C YYETOM MMEHIUXCA
[peECypCOB, COOCTBEHHBIX BO3MOYKHOCTEH U HpeZlHO'-lTEHl/Iﬁ; JienaTb OCO3HAHHBIN
BBIOOD, aPIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE; OLICHUBATh
NPHOGPETEHHBIIT OIIBIT;;

OBJ1ajicHHe YHHBEPCATbHBIMI KOMMYHUKATHBHBIMH JICHCTBHAMHU: 6) COBMECTHAs
[A€ATEIBHOCTh: MOHUMAaTh W HCIOJIB30BaTh NMPEHMYIIECTBA KOMaHHHOﬁ u
WHAMBUAYalIbHOH PaboThI; BHIOMpPATh TEMATHKY M METOJbl COBMECTHBIX
ﬂEﬁCTBI/Iﬁ C y4eTom OGLI.U/IX HHTEPECOB H BO3MOXKHOCTEH KaxJoro 4jieHa
KOJUUICKTHBA,;

OB.Tla)]eIIPle YHUBEPCAIbHBIMH PETYJIATUBHBIMU ﬂeﬁcTBH}IMMI l‘) TIPUHATHE cebst
ApyTHX IO MpUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;;
OBHa}]eHl/IE YHHUBEpCaIbHBIMH KOMMYHHKATHBHBIMH HeﬁcTBH}IMl/I: a) 06]1_{61-”/[61
OCYLICCTBJIATh KOMMYHHUKAalUMHU BO BCEX C('l)Cp'dX JKHA3HU, pacmo3HaBaTh|
Hesep6am,m,1e cpeacrea O6LL[CH!/I$[, TMOHUMATh 3HAYCHHUE COLMAJIBHBIX 3HAKOB,
pacriosHaBaTh NMPEANOCHIIKH KOHCI)J'IHKTHBIX cmyaum‘& " CMATYaTh KOHCI)J'IHKT]:I;
BJIaJIETh pa3JIMYHBIMU criocodbamu OGLI.IGHPIH " BK&MMOHeﬁCTBl/IH;;

OBJ1a/iIcHHE YHUBEPCATbHBIMU PETYIATUBHBIMH JCHCTBHAMHU: 0) CAMOKOHTPOJIb:
1aBaTh OLEHKY HOBBIM CHUTYyallMsM, BHOCHUTb KOPPEKTHUBBI B IE€ATEIbHOCTS,
OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LICIIAM;;

OBH&HGHHC YHHUBEpPCAJIbHBIMHA y'-Ie6Hl>IMH TO3HaBaTCJIbHBIMH I[Cif'lCTBPIHMM 6)
0a30BBIC HUCCIICI0BATCIBCKUC HCﬁCTBHﬂZ BJIaJICTh HaBBIKAMH y'-lCGHO-
MCCHCHOB&TCHBCKOﬁ " HpOeKTHOﬁ JACATENbHOCTH, HAaBBIKAMH pas3pelICHUs
npoﬁneM; CTMOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY MOUCKY METOI0B
PEIICHUA NMPAKTHYECKHUX 3a7a4, NPUMEHEHHUIO pa3jIMYHBIX METOJAOB ITO3HAHMA;
OBIaJC€HHEC BHOAAMH ACATCIBHOCTH MO MOJYYECHHIO HOBOIO 3HAaHHSA, €TO
MHTEPIPETALNH, IPE0OPa3OBAHHIO H NPHMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTyallHsX, B TOM YHCJIC IIPH CO3JaHHUH y‘-le6HbIX U COLHAJIBHBIX IPOCKTOB;
(hopMHpOBaHHE HAyYHOrO THIIA MBILUICHHS, BIIaJICHUE HAYYHOM TEPMUHOJIOTHEH,
KJIHOYCBBIMHU MOHATUAMH U METO/IAMH; CTaABUTH U q)opMynnposaTL CcOOCTBEHHBIE
3a/1a44 B 06pa3OBaTeJ'II:HOI7I JEATCJIBHOCTH U dKU3HCHHBIX CVITya,L[VlﬁX; BBIABJIATD
IPUYNHHO-CICACTBCHHBIE CBSA3H M aKTYaJIHM3HUPOBaTh 3aJadvy, BbIABHUTATH
l"VII'lOTe3y ce pellleHVlﬂ, HaxXo/JUTh apl‘yMeHTbl JUIsL J1I0Ka3aTe/ibCTBAa CBOMX
yTBep)l(HeHHﬁ, 3aJaBaTh MapaMeTpbl U KPUTEPHUHU PEIUICHHUS, aHAITU3UPOBATH
l'lOJ'ly‘leHthC B X0/1€ pellleHHﬂ 3a1a4m peByJ’leaTbl, KpVITVIHeCKM OLICHUBATh UX
[ TOCTOBEPHOCTD, IIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSAX] pa3pa6aTuBaTL
IJI1aH pELICHUsA ﬂpO6HeMbI C YYETOM aHaliu3a UMECHIIUXCA MaTE€pHaJIbHbIX H|
HEMaTEPHAIIbHBIX PECYPCOB; OCYILECTBIIATH ueneﬂanpasneﬂﬂslﬁ TIOHUCK IIEPEHOCa)
CPE/ICTB U CNIOCOOOB JCHCTBHS B MPODECCHOHANBHYIO CPE/ly; YMETh IIEPEHOCHTh
3HAHHWS B IIO3HABATCIIBHYIO U IPAKTHYECKYIO obmactu JKUBHEICATCIIBHOCTH,
YMETh HHTEIPUPOBATH 3HAHMSI U3 PA3HBIX NPEIMETHBIX 001acTeH;

[1P61) copMHUPOBAHHOCTE IIPEJCTABICHUH O POJIH M MecTe GUHKH U
ACTPOHOMHHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
crcTeMoo0Opasyomiei ponn QUMK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TCXHHKH U COBPCMEHHBIX TEXHONOTHH, O BKIaJe POCCHHUCKHX H
3apy0eKHBIX YYEHBIX-(MU3UKOB B pa3BUTHE HAayKH; NOHHUMaHHE
(hu3HICCKOl CYIHOCTH HAOII0IaCMBIX SIBICHHIT MHKPOMUPA, MAKPOMHUPA
W MeraMupa; IOHHMaHHE POJH aCTPOHOMHH B HPaKTHYECKOH
CSITC/IBHOCTH YeI0BEKa U JaIbHEHIIeM HayYHO-TeXHHYCCKOM Pa3BHTHUH,
posn Quzuku B GOpPMUPOBAHMHM KPYyro3opa M (yHKIHOHAJILHOM
IPAMOTHOCTH YENIOBEKaA JUIS PEIICHHS MPAKTHYECKUX 3a/ad;;

TTPG8) chopMHUPOBAaHHOCTH YMEHHS IPUMEHSATH MOJTYYCHHbIC 3HAHUS ISt
O0OBSICHEHHS! YCIIOBHIA IPOTEKAHHS (PH3HYECKIX SBICHAN B IIPHPOJE U JUIS
MPUHATHS NMPAKTHYECKHX PEIICHUH B IOBCEAHEBHOW KHU3HHU IS
obecriedeHnst 6€30MacHOCTH P oOpaleHnH ¢ OBITOBBIMH PHOOpaMH 1
TeXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHHUS 370POBbs U COOIIOACHHUS
HOPM 3KOJOIHYECKOro IIOBEACHHS B OKPYXAIOLICH cpeje; HOHHMaHHEe
HCO6XO}.U/IMOCTVI llpHMeHeHVlﬂ LlOC'I‘M)KeHMFI (I)M3MKVI u TCXHOJ[OI'MI\//I IS
PaLHOHAIBHOTO IPHPOIOIONIb30BAHHSL;;

I1P63) BiajeHHE OCHOBONOJIATAOMUMHE (QH3HYECKHMHU TOHATHAMH M
BEJTIMYIHAMHE, XapaKTCPH3YIOMUMH (QH3HICCKUE MPOLECCHI (CBA3AHHBIMU
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaVIMOLIel\//ICTBVICM TEJ, MEXaHUYECKUMH
KOJICOAHISIME 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIECTBA,
[ TCIIJIOBBIMH ﬂpOlleCCaMVl; 3J'leKTpVI‘|eCKVIM U MArHUTHBIM IIOJIIMH,
HIEKTPUYECKHM TOKOM, JJIEKTPOMATHUTHBIMU KOJCOAHHSIMH M BOJHAMH;
ONTHYCCKHMH SIBICHUSAMH; KBAHTOBBIMH SIBJICHUSAMH, CTPOCHHEM aTOMa 1
ATOMHOTO SIIpa, PaAHOAKTHBHOCTLIO); BIAJCHHE OCHOBOMOIATAIOMINMH
ACTPOHOMHMYECKHMH IIOHSTHSAMH, IO3BOJIAIOMIMMH XapaKTepH30BaTh
nponeccsl, MPOHCXOAIINE HA 3Be3AaxX, B 3BE3JHBIX CHCTEMax, B
MEKIATAKTHYCCKOH CPesie; JBIKCHNE HEOCCHBIX TEII, IBOJIOLHUIO 3BE31 U
Bcenennoii;;

TIP66) BiajeHHE OCHOBHBIMH METOJAMM HAay4YHOTO MO3HAaHUS,
HCIIONE3YEMBIMU B (PU3HKE: IPOBOIHUTH IPSIMBIC M KOCBEHHBIE H3MEPEHIIS
(hU3MYECKUX BEJMYMH, BHIOMpPAsi ONTHMAIIbHBIA CIOCOO M3MEPEHHs U
HCIIONIB3YSI M3BECTHBIC METOJBI OLEHKH IOrPEIIHOCTEll M3MepeHuil,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEHl ()U3HUYCCKHX BEIMYUH C
HCIIOTb30BAHMEM IIPSAMBIX H3MEPEHUH, OOBACHATH IOJYy4YCHHBIE
pe3ynbTAThl, HCIONB3YsI GHU3MUECKUE TCOPUH, 3aKOHBI U MOHATHS, U
ne1aTh BBIBOJABI, COOJIIOATH NMpaBuiIa 0E30MaCHOr0 TpyAa MpH
[POBEICHHH HCCIICIOBAHHIT B paMKaX Y4eOHOr0 SKCIIEPHMEHTa U Y4eOHO-
HCCIIEJOBATENIBCKOI JISATENIEHOCTH C MCIIOJIB30BAHUEM LH(POBBIX
N3MEPUTEIBHBIX YCTPOHCTB M 1abopaTOpHOro 000pyHOBAHUS;
Cc(OPMHUPOBAHHOCTD TPEACTABICHUH O METOAAX MOJNYYEHHS HAyYHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

I1P62) chopMHPOBAHHOCTb YMEHHII pacrio3HaBaTh (pU3HYECKHE SBICHHS
(mpoueccsl) W OOBACHATH HX HAa OCHOBE H3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE MNpPAMOJHMHEHHOE JBIKEHHE,
cBOOOZHOC MajfCHHC TeJ, ABIKCHHE IO OKPYXKHOCTH, WHCPIHS,
B3aMMOJIEHCTBHE Tell, KoJeOaTelbHOe JBIKEHNE, PE30HAHC, BOIHOBOE
nBikenne; 1uddysus, OpoyHOBCKOE IBHKEHHE, CTPOCHHE KHIKOCTEeH 1
TBEP/IBIX Tell, H3MEHEHHEe 00heMa Tell IIPH HarpeBaHUN (OXJIaXkIASHHH),
TCIUIOBOC pPaBHOBECHE, MCHApeHHE, KOHICHCAUMs, IUIAaBJICHHE,
KleCTaJlJIM:}aL{Mﬂ, KHUIICHUE, BJIA)XHOCThH BO3J_lyXa, CBsA3b Cpe}.lHel\;l
KHHETHYCCKOI SHEPrHH TEeIIOBOrO ABIKCHHS MOJICKYI ¢ abCOIIOTHOH
TeMllepaTypOﬁ, IMOBBIIICHUE JlaBJICHUA rasa llpH ero Hal'peBaHVlVl B
3aKpBITOM COCYZE, CBS3b MEXKAy IMapaMeTpaMH COCTOSHHS rasa B
M30IIPOLIECCaX; HIEKTPU3ALMS TEN, B3AUMOJICHCTBHE 3aps/I0B, HATPEBAHHE
[POBOJHMKA C TOKOM, B3aHMOJEICTBHE MarHHTOB, YJIEKTPOMATHHTHAS
VIH}'(yKllHSl, ﬂeﬁCTBMe MarHMuTHOro mnoJisi Ha I'lpOBO}]Hl/IK C TOKOM H
MBIOKYIUiics 3apsii, SIeKTPOMAarHHTHBIC KOIeGaHHS M BOJIHEL,
NPSMONHHEfHOE PAaCHPOCTPAHEHHE CBETA, OTPa)KEHHE, NMPETOMICHHE,
nnTepdepenuns, Auppakuis U MONIPH3ALN CBETa, JUCIEPCHS CBETa;
boTodnexrpuyeckuii d¢pdeKT, cBeTOBOE NaBICHHE, BO3HUKHOBCHHE
IMHEHYaTOro CIeKTpa aToMa BOAOPOJA, ECTCCTBEHHAS H HCKYCCTBEHHAS
PaIMOAKTUBHOCTb;;

[1P64) BrajieHne 3aKOHOMEPHOCTSMY, 3aKOHAMH U TEOPUSIMH, YBEPEHHOE
HCIIO/b30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIu3e GH3MICCKHX
SIBIICHHIT U IIPOLIECCOB;;

I1P65) yMeHue YYHMTBHIBATH T'DAHMIl NPUMEHEHHUS H3YyUYCHHBIX
(hH3MIecKNX Mojeneil: MaTepHanbHas TOYKA, HHEPUUANbHAs CHCTEMa
OTCYeTa, HACATBHBII Ia3; MOJCIH CTPOCHHS ra30B, JKUAKOCTEH U TBEPIABIX
Tes, TOYeUHBIl JIEKTPHYCCKUN 3apsij, sAepHas MOJelb aToMma,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIpa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBrasenye yMeHHsMHU PaboOTaTh B TPYIIIE .;

I1P67) chopMHUPOBAHHOCTh yMEHHs PEIIATh PACUETHBIE 3a1auH C SIBHO
3aaHHON (DM3MYECKONl MOJENbIO, UCTIONB3Ys (PU3MYECKUE 3aKOHBI M
[PUHIHIIE; HA OCHOBE aHAIN3a YCIIOBHS 3aa4l BEIOHPATh (H3HIECKYIO
MOJIelIb, BBIACIATH (PM3MYECKHE BEIHYMHBI H (OPMYIIBI, HEOOXOUMEIE
s ee pelleHMs, MPOBOAHUTH PACUCTHl H OLEHUBATH PCANbHOCTD|
[OJIy4CHHOTO 3HA4YCHUs (PM3UYECKON BEIMYMHBI; PelIaTh Ka4eCTBEHHbIC
3aJadd, BBICTPAMBAas JOTMYECKH HEIPOTHBOPECYHBYIO LEHOYKY
paccysKJIeHHIl ¢ OIopoii Ha M3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usnIecKue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHOMN MO3MIMHU 110 OTHOLICHHIO K
(usmdeckoit nHGOpPMAIMH, TOTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHHI
HCII0JI30BaTh IN(POBBIC TEXHOJIOTHHU JUIS TOMCKA, CTPYKTYPHPOBAHHS,
MHTEPIpPETAMd U MPEJCTaBICHAS y4eOHOH H HayYHO-IOMYISIPHON
MH(OPMAINK; Pa3BHTHE YMEHHI KPHTHUECKOTO aHAJM3a MOJIydYaeMOon
nHbOpMarLmy;
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OK 07. CozeiicTBOBaTh COXpaHEHHIO

OKpYyXaloe it cpensl,
pecypcocOepeKeHHIo, HTPHMEHATD,
3HaHUSA 00 M3MCHEHHMM KJIMMATa,|
1D ¥ H LM ITBI GepexkIUBOTO
Npou3BOACTBA, s dexTuBHO|
eficTBOBAThL B YpEe3BBIYAHHBIX
CHTYaLHAX

OB.TIa)Z[eHl/Ie YHUBEpPCAIbHBIMH y'-le6HLIMl/I TO3HABATCIBHBIMHA ﬂeﬁCTBMﬂMﬂ a)
0a30BbIe JIOrMYECKHE MACHCTBUA: CaMOCTOSNTENbHO (OPMynUpoBaTh M
AKTyaJIM3upoBaTh HpO6J’leMy, paccMaTrpuBaTh €€ BCECTOPOHHE, YCTaHABIIMBATh
CyI.U,CCTBCHHMﬁ TIPU3HAK WU OCHOBAHMUA U1 CPABHCHHUSA, KﬂaCCPleMK'dIIMPl u
06061‘16"“5{; ONPENCIATh LI NECATEIIBHOCTH, 3a7[aBaTh IMapaMeTPpbl U KPUTEPUH
UX JOCTHXCHHUA, BBIABIATH 3aKOHOMEPHOCTH HU MNPOTHBOPCYHUSA B
[pacCMaTpUBAEMBbIX SBJICHUAX; BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATD|
COOTBETCTBHUEC PpE3YyJbTATOB MEJAM, OLNCHHUBATH PHCKH HOCHCI{CTBI/Iﬁ
[I€ATEIIbHOCTH; pa3BUBaTh KPEATUBHOE MBILUICHUE NPH PEIUCHUH JKU3HEHHBIX
npobiem;;

OBJ’IaHCHHC YHUBEpCaAJIbHBIMU PETYJIATUBHBIMA HCﬁCTBHﬂMMZ B) OMOHMOHaHBHHﬁ
MHTEJUIEKT, MPEeANoaraimnii copMHPOBAHHOCTh: CAMOPETYIHPOBAHUS,
BKJIIOYAKOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TTOBCICHHUC, CTIOCOOHOCTH AnanTupoBaThC K SMOLMOHATIBHBIM U3MCHCHUAM H
llpOﬂBJlS{'l‘b I‘M6KOC’I‘I:, GHTI: O'I‘Kpbl'l'blM HOBOMy; BHyTpeHHel\//l MOTHUBALIUH,
BKHIO‘IB.]OHIeﬁ CTPEMJIICHHUE K JOCTHIKCHHIO LECJIH H YCHEXY, ONTHMH3M,
MHHULUHMATUBHOCTD, yMeHMe Aeﬁc1"BOBa1"b, HUCXO0/1s1 U3 CBOUX BOSMO)KHOC1'eﬁ;;
OBHZ.I[EHI/IE YHHBEpPCAIbHBIMH y‘IEGHLIMPl MO3HABATCIbHBIMHA IleﬁCTBPlS[MPI B)
pabGoTa ¢ MHpopMauueil: BIaJeTh HABHIKAMU MOJIyYeHHs HHOOPMAIMH H3|
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYHICCTBIIATH MOMCK, aHAIHU3,
CHCTEMATH3aLMIO i HHTEPIPETALNIO HHYOPMAILMH PA3IMIHBIX BHAOB H HopM
IIPEACTABICHUA;;

OBﬂaﬂeHVle yHVlBepCaJ’leblMM perHﬁTMBHblMM ﬂeﬁCTBMﬂMM: a)
caMoOpraHu3anus: CaMOCTOATEIBHO OCYWIECTBIAThL II03HABATECIbHYIO
1eATEILHOCTD, BBIABIATH IIPOOIEMBI, CTAaBHTh H (HOPMYJIHPOBATE COOCTBEHHBIC)
3a1a4Yd B 06pa3osaTeanoﬁ ACATCIIBHOCTH W JXKHU3HEHHBIX CHTYalUHAX]
CaAMOCTOATEABHO COCTABJIATH IJIAH PEUICHUA HpO6HCMbl C YYETOM MMEHIUXCA
[peECypCOB, COOCTBEHHBIX BO3MOYKHOCTEH U HpeZlHO'-lTEHl/Iﬁ; JienaTb OCO3HAHHBIN
BBIOOD, aPIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE; OLICHUBATh
NPHOGPETEHHBIIT OIIBIT;;

OBJ1ajicHHe YHHBEPCATbHBIMI KOMMYHUKATHBHBIMH JICHCTBHAMHU: 6) COBMECTHAs
[A€ATEIBHOCTh: MOHUMAaTh W HCIOJIB30BaTh NMPEHMYIIECTBA KOMaHHHOﬁ u
WHAMBUAYalIbHOH PaboThI; BHIOMpPATh TEMATHKY M METOJbl COBMECTHBIX
ﬂEﬁCTBI/Iﬁ C y4eTom OGLI.U/IX HHTEPECOB H BO3MOXKHOCTEH KaxJoro 4jieHa
KOJUUICKTHBA,;

OB.Tla)]eIIPle YHUBEPCAIbHBIMH PETYJIATUBHBIMU ﬂeﬁcTBH}IMMI l‘) TIPUHATHE cebst
ApyTHX IO MpUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;;
OBHa}]eHl/IE YHHUBEpCaIbHBIMH KOMMYHHKATHBHBIMH HeﬁcTBH}IMl/I: a) 06]1_{61-”/[61
OCYLICCTBJIATh KOMMYHHUKAalUMHU BO BCEX C('l)Cp'dX JKHA3HU, pacmo3HaBaTh|
Hesep6am,m,1e cpeacrea O6LL[CH!/I$[, TMOHUMATh 3HAYCHHUE COLMAJIBHBIX 3HAKOB,
pacriosHaBaTh NMPEANOCHIIKH KOHCI)J'IHKTHBIX cmyaum‘& " CMATYaTh KOHCI)J'IHKT]:I;
BJIaJIETh pa3JIMYHBIMU criocodbamu OGLI.IGHPIH " BK&MMOHeﬁCTBl/IH;;

OBJ1a/iIcHHE YHUBEPCATbHBIMU PETYIATUBHBIMH JCHCTBHAMHU: 0) CAMOKOHTPOJIb:
1aBaTh OLEHKY HOBBIM CHUTYyallMsM, BHOCHUTb KOPPEKTHUBBI B IE€ATEIbHOCTS,
OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LICIIAM;;

OBH&HGHHC YHHUBEpPCAJIbHBIMHA y'-Ie6Hl>IMH TO3HaBaTCJIbHBIMH I[Cif'lCTBPIHMM 6)
0a30BBIC HUCCIICI0BATCIBCKUC HCﬁCTBHﬂZ BJIaJICTh HaBBIKAMH y'-lCGHO-
MCCHCHOB&TCHBCKOﬁ " HpOeKTHOﬁ JACATENbHOCTH, HAaBBIKAMH pas3pelICHUs
npoﬁneM; CTMOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY MOUCKY METOI0B
PEIICHUA NMPAKTHYECKHUX 3a7a4, NPUMEHEHHUIO pa3jIMYHBIX METOJAOB ITO3HAHMA;
OBIaJC€HHEC BHOAAMH ACATCIBHOCTH MO MOJYYECHHIO HOBOIO 3HAaHHSA, €TO
MHTEPIPETALNH, IPE0OPa3OBAHHIO H NPHMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTyallHsX, B TOM YHCJIC IIPH CO3JaHHUH y‘-le6HbIX U COLHAJIBHBIX IPOCKTOB;
(hopMHpOBaHHE HAyYHOrO THIIA MBILUICHHS, BIIaJICHUE HAYYHOM TEPMUHOJIOTHEH,
KJIHOYCBBIMHU MOHATUAMH U METO/IAMH; CTaABUTH U q)opMynnposaTL CcOOCTBEHHBIE
3a/1a44 B 06pa3OBaTeJ'II:HOI7I JEATCJIBHOCTH U dKU3HCHHBIX CVITya,L[VlﬁX; BBIABJIATD
IPUYNHHO-CICACTBCHHBIE CBSA3H M aKTYaJIHM3HUPOBaTh 3aJadvy, BbIABHUTATH
l"VII'lOTe3y ce pellleHVlﬂ, HaxXo/JUTh apl‘yMeHTbl JUIsL J1I0Ka3aTe/ibCTBAa CBOMX
yTBep)l(HeHHﬁ, 3aJaBaTh MapaMeTpbl U KPUTEPHUHU PEIUICHHUS, aHAITU3UPOBATH
l'lOJ'ly‘leHthC B X0/1€ pellleHHﬂ 3a1a4m peByJ’leaTbl, KpVITVIHeCKM OLICHUBATh UX
[ TOCTOBEPHOCTD, IIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSAX] pa3pa6aTuBaTL
IJI1aH pELICHUsA ﬂpO6HeMbI C YYETOM aHaliu3a UMECHIIUXCA MaTE€pHaJIbHbIX H|
HEMaTEPHAIIbHBIX PECYPCOB; OCYILECTBIIATH ueneﬂanpasneﬂﬂslﬁ TIOHUCK IIEPEHOCa)
CPE/ICTB U CNIOCOOOB JCHCTBHS B MPODECCHOHANBHYIO CPE/ly; YMETh IIEPEHOCHTh
3HAHHWS B IIO3HABATCIIBHYIO U IPAKTHYECKYIO obmactu JKUBHEICATCIIBHOCTH,
YMETh HHTEIPUPOBATH 3HAHMSI U3 PA3HBIX NPEIMETHBIX 001acTeH;

[1P61) copMHUPOBAHHOCTE IIPEJCTABICHUH O POJIH M MecTe GUHKH U
ACTPOHOMHHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
crcTeMoo0Opasyomiei ponn QUMK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TCXHHKH U COBPCMEHHBIX TEXHONOTHH, O BKIaJe POCCHHUCKHX H
3apy0eKHBIX YYEHBIX-(MU3UKOB B pa3BUTHE HAayKH; NOHHUMaHHE
(hu3HICCKOl CYIHOCTH HAOII0IaCMBIX SIBICHHIT MHKPOMUPA, MAKPOMHUPA
W MeraMupa; IOHHMaHHE POJH aCTPOHOMHH B HPaKTHYECKOH
CSITC/IBHOCTH YeI0BEKa U JaIbHEHIIeM HayYHO-TeXHHYCCKOM Pa3BHTHUH,
posn Quzuku B GOpPMUPOBAHMHM KPYyro3opa M (yHKIHOHAJILHOM
IPAMOTHOCTH YENIOBEKaA JUIS PEIICHHS MPAKTHYECKUX 3a/ad;;

TTPG8) chopMHUPOBAaHHOCTH YMEHHS IPUMEHSATH MOJTYYCHHbIC 3HAHUS ISt
O0OBSICHEHHS! YCIIOBHIA IPOTEKAHHS (PH3HYECKIX SBICHAN B IIPHPOJE U JUIS
MPUHATHS NMPAKTHYECKHX PEIICHUH B IOBCEAHEBHOW KHU3HHU IS
obecriedeHnst 6€30MacHOCTH P oOpaleHnH ¢ OBITOBBIMH PHOOpaMH 1
TeXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHHUS 370POBbs U COOIIOACHHUS
HOPM 3KOJOIHYECKOro IIOBEACHHS B OKPYXAIOLICH cpeje; HOHHMaHHEe
HCO6XO}.U/IMOCTVI llpHMeHeHVlﬂ LlOC'I‘M)KeHMFI (I)M3MKVI u TCXHOJ[OI'MI\//I IS
PaLHOHAIBHOTO IPHPOIOIONIb30BAHHSL;;

I1P63) BiajeHHE OCHOBONOJIATAOMUMHE (QH3HYECKHMHU TOHATHAMH M
BEJTIMYIHAMHE, XapaKTCPH3YIOMUMH (QH3HICCKUE MPOLECCHI (CBA3AHHBIMU
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaVIMOLIel\//ICTBVICM TEJ, MEXaHUYECKUMH
KOJICOAHISIME 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIECTBA,
[ TCIIJIOBBIMH ﬂpOlleCCaMVl; 3J'leKTpVI‘|eCKVIM U MArHUTHBIM IIOJIIMH,
HIEKTPUYECKHM TOKOM, JJIEKTPOMATHUTHBIMU KOJCOAHHSIMH M BOJHAMH;
ONTHYCCKHMH SIBICHUSAMH; KBAHTOBBIMH SIBJICHUSAMH, CTPOCHHEM aTOMa 1
ATOMHOTO SIIpa, PaAHOAKTHBHOCTLIO); BIAJCHHE OCHOBOMOIATAIOMINMH
ACTPOHOMHMYECKHMH IIOHSTHSAMH, IO3BOJIAIOMIMMH XapaKTepH30BaTh
nponeccsl, MPOHCXOAIINE HA 3Be3AaxX, B 3BE3JHBIX CHCTEMax, B
MEKIATAKTHYCCKOH CPesie; JBIKCHNE HEOCCHBIX TEII, IBOJIOLHUIO 3BE31 U
Bcenennoii;;

TIP66) BiajeHHE OCHOBHBIMH METOJAMM HAay4YHOTO MO3HAaHUS,
HCIIONE3YEMBIMU B (PU3HKE: IPOBOIHUTH IPSIMBIC M KOCBEHHBIE H3MEPEHIIS
(hU3MYECKUX BEJMYMH, BHIOMpPAsi ONTHMAIIbHBIA CIOCOO M3MEPEHHs U
HCIIONIB3YSI M3BECTHBIC METOJBI OLEHKH IOrPEIIHOCTEll M3MepeHuil,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEHl ()U3HUYCCKHX BEIMYUH C
HCIIOTb30BAHMEM IIPSAMBIX H3MEPEHUH, OOBACHATH IOJYy4YCHHBIE
pe3ynbTAThl, HCIONB3YsI GHU3MUECKUE TCOPUH, 3aKOHBI U MOHATHS, U
ne1aTh BBIBOJABI, COOJIIOATH NMpaBuiIa 0E30MaCHOr0 TpyAa MpH
[POBEICHHH HCCIICIOBAHHIT B paMKaX Y4eOHOr0 SKCIIEPHMEHTa U Y4eOHO-
HCCIIEJOBATENIBCKOI JISATENIEHOCTH C MCIIOJIB30BAHUEM LH(POBBIX
N3MEPUTEIBHBIX YCTPOHCTB M 1abopaTOpHOro 000pyHOBAHUS;
Cc(OPMHUPOBAHHOCTD TPEACTABICHUH O METOAAX MOJNYYEHHS HAyYHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

I1P62) chopMHPOBAHHOCTb YMEHHII pacrio3HaBaTh (pU3HYECKHE SBICHHS
(mpoueccsl) W OOBACHATH HX HAa OCHOBE H3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE MNpPAMOJHMHEHHOE JBIKEHHE,
cBOOOZHOC MajfCHHC TeJ, ABIKCHHE IO OKPYXKHOCTH, WHCPIHS,
B3aMMOJIEHCTBHE Tell, KoJeOaTelbHOe JBIKEHNE, PE30HAHC, BOIHOBOE
nBikenne; 1uddysus, OpoyHOBCKOE IBHKEHHE, CTPOCHHE KHIKOCTEeH 1
TBEP/IBIX Tell, H3MEHEHHEe 00heMa Tell IIPH HarpeBaHUN (OXJIaXkIASHHH),
TCIUIOBOC pPaBHOBECHE, MCHApeHHE, KOHICHCAUMs, IUIAaBJICHHE,
KleCTaJlJIM:}aL{Mﬂ, KHUIICHUE, BJIA)XHOCThH BO3J_lyXa, CBsA3b Cpe}.lHel\;l
KHHETHYCCKOI SHEPrHH TEeIIOBOrO ABIKCHHS MOJICKYI ¢ abCOIIOTHOH
TeMllepaTypOﬁ, IMOBBIIICHUE JlaBJICHUA rasa llpH ero Hal'peBaHVlVl B
3aKpBITOM COCYZE, CBS3b MEXKAy IMapaMeTpaMH COCTOSHHS rasa B
M30IIPOLIECCaX; HIEKTPU3ALMS TEN, B3AUMOJICHCTBHE 3aps/I0B, HATPEBAHHE
[POBOJHMKA C TOKOM, B3aHMOJEICTBHE MarHHTOB, YJIEKTPOMATHHTHAS
VIH}'(yKllHSl, ﬂeﬁCTBMe MarHMuTHOro mnoJisi Ha I'lpOBO}]Hl/IK C TOKOM H
MBIOKYIUiics 3apsii, SIeKTPOMAarHHTHBIC KOIeGaHHS M BOJIHEL,
NPSMONHHEfHOE PAaCHPOCTPAHEHHE CBETA, OTPa)KEHHE, NMPETOMICHHE,
nnTepdepenuns, Auppakuis U MONIPH3ALN CBETa, JUCIEPCHS CBETa;
boTodnexrpuyeckuii d¢pdeKT, cBeTOBOE NaBICHHE, BO3HUKHOBCHHE
IMHEHYaTOro CIeKTpa aToMa BOAOPOJA, ECTCCTBEHHAS H HCKYCCTBEHHAS
PaIMOAKTUBHOCTb;;

[1P64) BrajieHne 3aKOHOMEPHOCTSMY, 3aKOHAMH U TEOPUSIMH, YBEPEHHOE
HCIIO/b30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIu3e GH3MICCKHX
SIBIICHHIT U IIPOLIECCOB;;

I1P65) yMeHue YYHMTBHIBATH T'DAHMIl NPUMEHEHHUS H3YyUYCHHBIX
(hH3MIecKNX Mojeneil: MaTepHanbHas TOYKA, HHEPUUANbHAs CHCTEMa
OTCYeTa, HACATBHBII Ia3; MOJCIH CTPOCHHS ra30B, JKUAKOCTEH U TBEPIABIX
Tes, TOYeUHBIl JIEKTPHYCCKUN 3apsij, sAepHas MOJelb aToMma,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIpa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBrasenye yMeHHsMHU PaboOTaTh B TPYIIIE .;

I1P67) chopMHUPOBAHHOCTh yMEHHs PEIIATh PACUETHBIE 3a1auH C SIBHO
3aaHHON (DM3MYECKONl MOJENbIO, UCTIONB3Ys (PU3MYECKUE 3aKOHBI M
[PUHIHIIE; HA OCHOBE aHAIN3a YCIIOBHS 3aa4l BEIOHPATh (H3HIECKYIO
MOJIelIb, BBIACIATH (PM3MYECKHE BEIHYMHBI H (OPMYIIBI, HEOOXOUMEIE
s ee pelleHMs, MPOBOAHUTH PACUCTHl H OLEHUBATH PCANbHOCTD|
[OJIy4CHHOTO 3HA4YCHUs (PM3UYECKON BEIMYMHBI; PelIaTh Ka4eCTBEHHbIC
3aJadd, BBICTPAMBAas JOTMYECKH HEIPOTHBOPECYHBYIO LEHOYKY
paccysKJIeHHIl ¢ OIopoii Ha M3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usnIecKue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHOMN MO3MIMHU 110 OTHOLICHHIO K
(usmdeckoit nHGOpPMAIMH, TOTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHHI
HCII0JI30BaTh IN(POBBIC TEXHOJIOTHHU JUIS TOMCKA, CTPYKTYPHPOBAHHS,
MHTEPIpPETAMd U MPEJCTaBICHAS y4eOHOH H HayYHO-IOMYISIPHON
MH(OPMAINK; Pa3BHTHE YMEHHI KPHTHUECKOTO aHAJM3a MOJIydYaeMOon
nHbOpMarLmy;
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HaunmenoBanue KOMI’IeTeHll"ﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyabraros Tuna "Meranpeamernslii” cornacuo ®I'OC

COO

HanvenoBanune pesyabtaTos Tuna "Ilpeamernsiii" cornacno ®I'OC

COO

IK 3.4. OcymecTBIaTh H3MEpeHNe
napamMeTpoB (QOHOBBIX MIYMOB, a
Taxxke (HU3MYECKHX TONEH,
CO3/aBAEMBIX  TEXHHYECKHMHU
CpeJICTBAMH 3aIIUTH HHpOPMAII

OB.TIa)Z[eHl/Ie YHUBEpPCAIbHBIMH y'-le6HLIMl/I TO3HABATCIBHBIMHA ﬂeﬁCTBMﬂMﬂ a)
0a30BbIe JIOrMYECKHE MACHCTBUA: CaMOCTOSNTENbHO (OPMynUpoBaTh M
AKTyaJIM3upoBaTh HpO6J’leMy, paccMaTrpuBaTh €€ BCECTOPOHHE, YCTaHABIIMBATh
CyI.U,CCTBCHHMﬁ TIPU3HAK WU OCHOBAHMUA U1 CPABHCHHUSA, KﬂaCCPleMK'dIIMPl u
06061‘16"“5{; ONPENCIATh LI NECATEIIBHOCTH, 3a7[aBaTh IMapaMeTPpbl U KPUTEPUH
UX JOCTHXCHHUA, BBIABIATH 3aKOHOMEPHOCTH HU MNPOTHBOPCYHUSA B
[pacCMaTpUBAEMBbIX SBJICHUAX; BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATD|
COOTBETCTBHUEC PpE3YyJbTATOB MEJAM, OLNCHHUBATH PHCKH HOCHCI{CTBI/Iﬁ
[I€ATEIIbHOCTH; pa3BUBaTh KPEATUBHOE MBILUICHUE NPH PEIUCHUH JKU3HEHHBIX
npobiem;;

OBJ’IaHCHHC YHUBEpCaAJIbHBIMU PETYJIATUBHBIMA HCﬁCTBHﬂMMZ B) OMOHMOHaHBHHﬁ
MHTEJUIEKT, MPEeANoaraimnii copMHPOBAHHOCTh: CAMOPETYIHPOBAHUS,
BKJIIOYAKOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
TTOBCICHHUC, CTIOCOOHOCTH AnanTupoBaThC K SMOLMOHATIBHBIM U3MCHCHUAM H
llpOﬂBJlS{'l‘b I‘M6KOC’I‘I:, GHTI: O'I‘Kpbl'l'blM HOBOMy; BHyTpeHHel\//l MOTHUBALIUH,
BKHIO‘IB.]OHIeﬁ CTPEMJIICHHUE K JOCTHIKCHHIO LECJIH H YCHEXY, ONTHMH3M,
MHHULUHMATUBHOCTD, yMeHMe Aeﬁc1"BOBa1"b, HUCXO0/1s1 U3 CBOUX BOSMO)KHOC1'eﬁ;;
OBHZ.I[EHI/IE YHHBEpPCAIbHBIMH y‘IEGHLIMPl MO3HABATCIbHBIMHA IleﬁCTBPlS[MPI B)
pabGoTa ¢ MHpopMauueil: BIaJeTh HABHIKAMU MOJIyYeHHs HHOOPMAIMH H3|
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYHICCTBIIATH MOMCK, aHAIHU3,
CHCTEMATH3aLMIO i HHTEPIPETALNIO HHYOPMAILMH PA3IMIHBIX BHAOB H HopM
IIPEACTABICHUA;;

OBﬂaﬂeHVle yHVlBepCaJ’leblMM perHﬁTMBHblMM ﬂeﬁCTBMﬂMM: a)
caMoOpraHu3anus: CaMOCTOATEIBHO OCYWIECTBIAThL II03HABATECIbHYIO
1eATEILHOCTD, BBIABIATH IIPOOIEMBI, CTAaBHTh H (HOPMYJIHPOBATE COOCTBEHHBIC)
3a1a4Yd B 06pa3osaTeanoﬁ ACATCIIBHOCTH W JXKHU3HEHHBIX CHTYalUHAX]
CaAMOCTOATEABHO COCTABJIATH IJIAH PEUICHUA HpO6HCMbl C YYETOM MMEHIUXCA
[peECypCOB, COOCTBEHHBIX BO3MOYKHOCTEH U HpeZlHO'-lTEHl/Iﬁ; JienaTb OCO3HAHHBIN
BBIOOD, aPIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE; OLICHUBATh
NPHOGPETEHHBIIT OIIBIT;;

OBJ1ajicHHe YHHBEPCATbHBIMI KOMMYHUKATHBHBIMH JICHCTBHAMHU: 6) COBMECTHAs
[A€ATEIBHOCTh: MOHUMAaTh W HCIOJIB30BaTh NMPEHMYIIECTBA KOMaHHHOﬁ u
WHAMBUAYalIbHOH PaboThI; BHIOMpPATh TEMATHKY M METOJbl COBMECTHBIX
ﬂEﬁCTBI/Iﬁ C y4eTom OGLI.U/IX HHTEPECOB H BO3MOXKHOCTEH KaxJoro 4jieHa
KOJUUICKTHBA,;

OB.Tla)]eIIPle YHUBEPCAIbHBIMH PETYJIATUBHBIMU ﬂeﬁcTBH}IMMI l‘) TIPUHATHE cebst
ApyTHX IO MpUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;;
OBHa}]eHl/IE YHHUBEpCaIbHBIMH KOMMYHHKATHBHBIMH HeﬁcTBH}IMl/I: a) 06]1_{61-”/[61
OCYLICCTBJIATh KOMMYHHUKAalUMHU BO BCEX C('l)Cp'dX JKHA3HU, pacmo3HaBaTh|
Hesep6am,m,1e cpeacrea O6LL[CH!/I$[, TMOHUMATh 3HAYCHHUE COLMAJIBHBIX 3HAKOB,
pacriosHaBaTh NMPEANOCHIIKH KOHCI)J'IHKTHBIX cmyaum‘& " CMATYaTh KOHCI)J'IHKT]:I;
BJIaJIETh pa3JIMYHBIMU criocodbamu OGLI.IGHPIH " BK&MMOHeﬁCTBl/IH;;

OBJ1a/iIcHHE YHUBEPCATbHBIMU PETYIATUBHBIMH JCHCTBHAMHU: 0) CAMOKOHTPOJIb:
1aBaTh OLEHKY HOBBIM CHUTYyallMsM, BHOCHUTb KOPPEKTHUBBI B IE€ATEIbHOCTS,
OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LICIIAM;;

OBH&HGHHC YHHUBEpPCAJIbHBIMHA y'-Ie6Hl>IMH TO3HaBaTCJIbHBIMH I[Cif'lCTBPIHMM 6)
0a30BBIC HUCCIICI0BATCIBCKUC HCﬁCTBHﬂZ BJIaJICTh HaBBIKAMH y'-lCGHO-
MCCHCHOB&TCHBCKOﬁ " HpOeKTHOﬁ JACATENbHOCTH, HAaBBIKAMH pas3pelICHUs
npoﬁneM; CTMOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY MOUCKY METOI0B
PEIICHUA NMPAKTHYECKHUX 3a7a4, NPUMEHEHHUIO pa3jIMYHBIX METOJAOB ITO3HAHMA;
OBIaJC€HHEC BHOAAMH ACATCIBHOCTH MO MOJYYECHHIO HOBOIO 3HAaHHSA, €TO
MHTEPIPETALNH, IPE0OPa3OBAHHIO H NPHMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTyallHsX, B TOM YHCJIC IIPH CO3JaHHUH y‘-le6HbIX U COLHAJIBHBIX IPOCKTOB;
(hopMHpOBaHHE HAyYHOrO THIIA MBILUICHHS, BIIaJICHUE HAYYHOM TEPMUHOJIOTHEH,
KJIHOYCBBIMHU MOHATUAMH U METO/IAMH; CTaABUTH U q)opMynnposaTL CcOOCTBEHHBIE
3a/1a44 B 06pa3OBaTeJ'II:HOI7I JEATCJIBHOCTH U dKU3HCHHBIX CVITya,L[VlﬁX; BBIABJIATD
IPUYNHHO-CICACTBCHHBIE CBSA3H M aKTYaJIHM3HUPOBaTh 3aJadvy, BbIABHUTATH
l"VII'lOTe3y ce pellleHVlﬂ, HaxXo/JUTh apl‘yMeHTbl JUIsL J1I0Ka3aTe/ibCTBAa CBOMX
yTBep)l(HeHHﬁ, 3aJaBaTh MapaMeTpbl U KPUTEPHUHU PEIUICHHUS, aHAITU3UPOBATH
l'lOJ'ly‘leHthC B X0/1€ pellleHHﬂ 3a1a4m peByJ’leaTbl, KpVITVIHeCKM OLICHUBATh UX
[ TOCTOBEPHOCTD, IIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSAX] pa3pa6aTuBaTL
IJI1aH pELICHUsA ﬂpO6HeMbI C YYETOM aHaliu3a UMECHIIUXCA MaTE€pHaJIbHbIX H|
HEMaTEPHAIIbHBIX PECYPCOB; OCYILECTBIIATH ueneﬂanpasneﬂﬂslﬁ TIOHUCK IIEPEHOCa)
CPE/ICTB U CNIOCOOOB JCHCTBHS B MPODECCHOHANBHYIO CPE/ly; YMETh IIEPEHOCHTh
3HAHHWS B IIO3HABATCIIBHYIO U IPAKTHYECKYIO obmactu JKUBHEICATCIIBHOCTH,
YMETh HHTEIPUPOBATH 3HAHMSI U3 PA3HBIX NPEIMETHBIX 001acTeH;

[1P61) copMHUPOBAHHOCTE IIPEJCTABICHUH O POJIH M MecTe GUHKH U
ACTPOHOMHHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
crcTeMoo0Opasyomiei ponn QUMK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TCXHHKH U COBPCMEHHBIX TEXHONOTHH, O BKIaJe POCCHHUCKHX H
3apy0eKHBIX YYEHBIX-(MU3UKOB B pa3BUTHE HAayKH; NOHHUMaHHE
(hu3HICCKOl CYIHOCTH HAOII0IaCMBIX SIBICHHIT MHKPOMUPA, MAKPOMHUPA
W MeraMupa; IOHHMaHHE POJH aCTPOHOMHH B HPaKTHYECKOH
CSITC/IBHOCTH YeI0BEKa U JaIbHEHIIeM HayYHO-TeXHHYCCKOM Pa3BHTHUH,
posn Quzuku B GOpPMUPOBAHMHM KPYyro3opa M (yHKIHOHAJILHOM
IPAMOTHOCTH YENIOBEKaA JUIS PEIICHHS MPAKTHYECKUX 3a/ad;;

TTPG8) chopMHUPOBAaHHOCTH YMEHHS IPUMEHSATH MOJTYYCHHbIC 3HAHUS ISt
O0OBSICHEHHS! YCIIOBHIA IPOTEKAHHS (PH3HYECKIX SBICHAN B IIPHPOJE U JUIS
MPUHATHS NMPAKTHYECKHX PEIICHUH B IOBCEAHEBHOW KHU3HHU IS
obecriedeHnst 6€30MacHOCTH P oOpaleHnH ¢ OBITOBBIMH PHOOpaMH 1
TeXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHHUS 370POBbs U COOIIOACHHUS
HOPM 3KOJOIHYECKOro IIOBEACHHS B OKPYXAIOLICH cpeje; HOHHMaHHEe
HCO6XO}.U/IMOCTVI llpHMeHeHVlﬂ LlOC'I‘M)KeHMFI (I)M3MKVI u TCXHOJ[OI'MI\//I IS
PaLHOHAIBHOTO IPHPOIOIONIb30BAHHSL;;

I1P63) BiajeHHE OCHOBONOJIATAOMUMHE (QH3HYECKHMHU TOHATHAMH M
BEJTIMYIHAMHE, XapaKTCPH3YIOMUMH (QH3HICCKUE MPOLECCHI (CBA3AHHBIMU
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaVIMOLIel\//ICTBVICM TEJ, MEXaHUYECKUMH
KOJICOAHISIME 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIECTBA,
[ TCIIJIOBBIMH ﬂpOlleCCaMVl; 3J'leKTpVI‘|eCKVIM U MArHUTHBIM IIOJIIMH,
HIEKTPUYECKHM TOKOM, JJIEKTPOMATHUTHBIMU KOJCOAHHSIMH M BOJHAMH;
ONTHYCCKHMH SIBICHUSAMH; KBAHTOBBIMH SIBJICHUSAMH, CTPOCHHEM aTOMa 1
ATOMHOTO SIIpa, PaAHOAKTHBHOCTLIO); BIAJCHHE OCHOBOMOIATAIOMINMH
ACTPOHOMHMYECKHMH IIOHSTHSAMH, IO3BOJIAIOMIMMH XapaKTepH30BaTh
nponeccsl, MPOHCXOAIINE HA 3Be3AaxX, B 3BE3JHBIX CHCTEMax, B
MEKIATAKTHYCCKOH CPesie; JBIKCHNE HEOCCHBIX TEII, IBOJIOLHUIO 3BE31 U
Bcenennoii;;

TIP66) BiajeHHE OCHOBHBIMH METOJAMM HAay4YHOTO MO3HAaHUS,
HCIIONE3YEMBIMU B (PU3HKE: IPOBOIHUTH IPSIMBIC M KOCBEHHBIE H3MEPEHIIS
(hU3MYECKUX BEJMYMH, BHIOMpPAsi ONTHMAIIbHBIA CIOCOO M3MEPEHHs U
HCIIONIB3YSI M3BECTHBIC METOJBI OLEHKH IOrPEIIHOCTEll M3MepeHuil,
[POBOJAUTH MCCICAOBAHHE 3aBHCHMOCTEHl ()U3HUYCCKHX BEIMYUH C
HCIIOTb30BAHMEM IIPSAMBIX H3MEPEHUH, OOBACHATH IOJYy4YCHHBIE
pe3ynbTAThl, HCIONB3YsI GHU3MUECKUE TCOPUH, 3aKOHBI U MOHATHS, U
ne1aTh BBIBOJABI, COOJIIOATH NMpaBuiIa 0E30MaCHOr0 TpyAa MpH
[POBEICHHH HCCIICIOBAHHIT B paMKaX Y4eOHOr0 SKCIIEPHMEHTa U Y4eOHO-
HCCIIEJOBATENIBCKOI JISATENIEHOCTH C MCIIOJIB30BAHUEM LH(POBBIX
N3MEPUTEIBHBIX YCTPOHCTB M 1abopaTOpHOro 000pyHOBAHUS;
Cc(OPMHUPOBAHHOCTD TPEACTABICHUH O METOAAX MOJNYYEHHS HAyYHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

I1P62) chopMHPOBAHHOCTb YMEHHII pacrio3HaBaTh (pU3HYECKHE SBICHHS
(mpoueccsl) W OOBACHATH HX HAa OCHOBE H3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE MNpPAMOJHMHEHHOE JBIKEHHE,
cBOOOZHOC MajfCHHC TeJ, ABIKCHHE IO OKPYXKHOCTH, WHCPIHS,
B3aMMOJIEHCTBHE Tell, KoJeOaTelbHOe JBIKEHNE, PE30HAHC, BOIHOBOE
nBikenne; 1uddysus, OpoyHOBCKOE IBHKEHHE, CTPOCHHE KHIKOCTEeH 1
TBEP/IBIX Tell, H3MEHEHHEe 00heMa Tell IIPH HarpeBaHUN (OXJIaXkIASHHH),
TCIUIOBOC pPaBHOBECHE, MCHApeHHE, KOHICHCAUMs, IUIAaBJICHHE,
KleCTaJlJIM:}aL{Mﬂ, KHUIICHUE, BJIA)XHOCThH BO3J_lyXa, CBsA3b Cpe}.lHel\;l
KHHETHYCCKOI SHEPrHH TEeIIOBOrO ABIKCHHS MOJICKYI ¢ abCOIIOTHOH
TeMllepaTypOﬁ, IMOBBIIICHUE JlaBJICHUA rasa llpH ero Hal'peBaHVlVl B
3aKpBITOM COCYZE, CBS3b MEXKAy IMapaMeTpaMH COCTOSHHS rasa B
M30IIPOLIECCaX; HIEKTPU3ALMS TEN, B3AUMOJICHCTBHE 3aps/I0B, HATPEBAHHE
[POBOJHMKA C TOKOM, B3aHMOJEICTBHE MarHHTOB, YJIEKTPOMATHHTHAS
VIH}'(yKllHSl, ﬂeﬁCTBMe MarHMuTHOro mnoJisi Ha I'lpOBO}]Hl/IK C TOKOM H
MBIOKYIUiics 3apsii, SIeKTPOMAarHHTHBIC KOIeGaHHS M BOJIHEL,
NPSMONHHEfHOE PAaCHPOCTPAHEHHE CBETA, OTPa)KEHHE, NMPETOMICHHE,
nnTepdepenuns, Auppakuis U MONIPH3ALN CBETa, JUCIEPCHS CBETa;
boTodnexrpuyeckuii d¢pdeKT, cBeTOBOE NaBICHHE, BO3HUKHOBCHHE
IMHEHYaTOro CIeKTpa aToMa BOAOPOJA, ECTCCTBEHHAS H HCKYCCTBEHHAS
PaIMOAKTUBHOCTb;;

[1P64) BrajieHne 3aKOHOMEPHOCTSMY, 3aKOHAMH U TEOPUSIMH, YBEPEHHOE
HCIIO/b30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIu3e GH3MICCKHX
SIBIICHHIT U IIPOLIECCOB;;

I1P65) yMeHue YYHMTBHIBATH T'DAHMIl NPUMEHEHHUS H3YyUYCHHBIX
(hH3MIecKNX Mojeneil: MaTepHanbHas TOYKA, HHEPUUANbHAs CHCTEMa
OTCYeTa, HACATBHBII Ia3; MOJCIH CTPOCHHS ra30B, JKUAKOCTEH U TBEPIABIX
Tes, TOYeUHBIl JIEKTPHYCCKUN 3apsij, sAepHas MOJelb aToMma,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIpa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBrasenye yMeHHsMHU PaboOTaTh B TPYIIIE .;

I1P67) chopMHUPOBAHHOCTh yMEHHs PEIIATh PACUETHBIE 3a1auH C SIBHO
3aaHHON (DM3MYECKONl MOJENbIO, UCTIONB3Ys (PU3MYECKUE 3aKOHBI M
[PUHIHIIE; HA OCHOBE aHAIN3a YCIIOBHS 3aa4l BEIOHPATh (H3HIECKYIO
MOJIelIb, BBIACIATH (PM3MYECKHE BEIHYMHBI H (OPMYIIBI, HEOOXOUMEIE
s ee pelleHMs, MPOBOAHUTH PACUCTHl H OLEHUBATH PCANbHOCTD|
[OJIy4CHHOTO 3HA4YCHUs (PM3UYECKON BEIMYMHBI; PelIaTh Ka4eCTBEHHbIC
3aJadd, BBICTPAMBAas JOTMYECKH HEIPOTHBOPECYHBYIO LEHOYKY
paccysKJIeHHIl ¢ OIopoii Ha M3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usnIecKue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHOMN MO3MIMHU 110 OTHOLICHHIO K
(usmdeckoit nHGOpPMAIMH, TOTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHHI
HCII0JI30BaTh IN(POBBIC TEXHOJIOTHHU JUIS TOMCKA, CTPYKTYPHPOBAHHS,
MHTEPIpPETAMd U MPEJCTaBICHAS y4eOHOH H HayYHO-IOMYISIPHON
MH(OPMAINK; Pa3BHTHE YMEHHI KPHTHUECKOTO aHAJM3a MOJIydYaeMOon
nHbOpMarLmy;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

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

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

Dopma(-bI) KOHTPOISE: DK3aMeH

13



2.2. TemaTuuyeckuii mj1aH u cojep:kanue yueoHoro npeamera YI1.13 ®dusuka

HanmenoBanue Conep:xaHue y4eGHOro Marepuasia u opMbI OPraHuA3aALMHI A TeILHOCTH 00y4aronMXcs O0bém B | Yposenb | Konbl komnerennnii,
pa3zesioB H TeM qacax OCBOCHHS ¢hopmupoBanuio
KOTOPBIX
CIoco0CTBYeT
3JIeMEHT MPOrpaMMbl
Tema 1 CopepxaHue yaeOHOTO MaTepuaa OK 02., OK 04., OK
Beenenne 1 |Jlexunonnpie 3ansatus Nel dusuka v Mo3HaHUE MHpPa 06., OK 07.
2 [ITpakTdeckue 3ausaTust Nel OCHOBEI KHHEMaTHKHU. Penenne npakTHKO-OpHEHTHPOBAHHBIX 33/1a4 2 2
Tema 2 Coneprxanue yueOHOr0 MaTepuaia OK 06., OK 07., OK
Mexanuka 1 |JIekunonnsie 3ansaTus Ne2 OCHOBBI KHHEMATHKU 2 1 02., OK 04.
2 [ITpakTHdeckue 3aHATHS Ne2 OCHOBEI KHHEMATHKH. Pemenne MpakTHKO-OpHEHTHPOBAHHBIX 3319 2 2
3 |Jlekunonnsbie 3anATH Ne3 OCHOBBI TUHAMUKI 2 1
4 [ITpakTHyeckue 3ausaTus Ne3 /IBrkeHne 110 OKPY>KHOCTH. PelreHne mpakTHKO-OpHeHTHPOBAHHBIX 3a1ad 2 2
5 |Jlekunonnsie 3auaTHa Ned OCHOBEI CTATUKH 2 1
6 |IIpakTnueckue 3ansaTus Ne4 OCHOBBI TUHAMUKY U CTATUKH. Pelenne npakTuko-OpueHTHPOBAHHBIX 33124 2 2
7 |JIekumonnsble 3aHATHs NeS 3aK0H COXpaHEHUs B MEXaHUKE 2 1
8 |IIpakTnyeckue 3ansaTus NeS 3aKkoHBI COXpaHEHUS B MEXaHUKe. PelleHne npakTHKO-OpHEeHTHPOBAHHBIX 3a1a4 4 2
9 |JIekumonnsbie 3aHATHs N26 DiIeMEHTHI THIPOCTATHKY U TUIPOIMHAMUAKI 2 1
10|{ITIpakTHyeckue 3ansaTus Ne6 Mexanuka Kuakoctell 1 ra3oB. Pemenne npaTnko-opHeHTHPOBAHHEIX 33124 2 2
Tema 3 Coneprxanue yaeOHOT0 MaTepuaia OK 02., OK 04., OK
Monexynsapnas| |lexunonnbie 3ansrusi Ne7 OCHOBBI MOJICKYISIPHO-KHHETHIECKON TCOPUH 4 1 06., OK 07.
?eﬂ ?VII/:)K IE/lIHaM nka o IMpakTuyeckue 3ansiTus Ne7 OCHOB MOJEKYIIAPHO-KHHETHIECKON TeOpHH. PeneHne mpakTHKO-OpPHEHTHPOBAHHBIX 3a1a4 2 2
proa 3 [ITpakTnueckue 3ausaTus Ne8§ MKT. ['a30Bble 3akoH. Pemenne npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2 2
4 [Jlekunonnsie 3ansatus Ne§ OcHOBBI TepMOTUHAMUKH. [1epBEIii 3aK0OH TEPMOTUHAMUKHI 2 1
5 [IIpakTnueckue 3ausiTus Ne9 OCHOBBI TepMOAWHAMUKY. PerieHne npaTHKo-OpueHTUPOBAHHBIX 33134 2 2
6 |Jlexumnonnble 3anaTus Ne9 HeoOparumele mporeccsl. Bropoit 3akoH TepMogiHaMUKH. TeIioBble JBUTATEIH 2 1
7 [IIpakTnueckue 3ausTus Nel() OcHOBHI TepMOIMHAMUKH. PellieHne mpaTHKo-OpHEeHTHPOBAHHBIX 3a1a4 2 2
8 |Jlexuuonnsple 3ansaTus Nel( BzanmHoe mpeBpanieHue KUIKOCTEH, mapa ¥ TBEPAOro Tena 2 1
9 [ITpakTnueckue 3ausatus Nell ArperatHbie cOCTOSHUS BelecTBa U (a30BbIe Tepexopl. Perenne mpakTHKO-OpHEHTHPOBAHHBIX 2 2

3axa4
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HaumeHnoBanue
pa3iesioB U TeM

Conep:xanue y4eGHoro Marepuaia u opMbl OpraHua3aLMN AeATEILHOCTH 00y4aroUMXCs

O0béM B
yacax

YpoBenb
OCBOEHUs

Koapb! komnerenumii,
¢opmuposanuo
KOTOPbIX
€nocooCTByeT
3J1EMEHT NPOrPaMMBbl

Tema 4
DIEeKTPOANHAMHKE

ConepxaHue yaeOHOTO MaTepuaa

Jlekuuonnsie 3ansTus Nell Dnexrpudeckoe mosne

IIpakTnyeckue 3ansTus Nel2 Dnexrpuueckoe nose. Pemienye npakTHKO-OPUEHTUPOBAHHBIX 334

IMpakTHyeckue 3ansTus Nel3 Dnexrpuueckoe none. Kongercaropsl. Penienue npakTHKO-OpHEHTUPOBAHHBIX 3a1a4

Jlekumnonupie 3ansiTust Nel12 3aKOHBI TOCTOSTHHOTO TOKa

IIpakTnyeckue 3ansiTus Nel4 3akoH OCTOSHHOTO TOKa. PelieHue npakTHKO-OpUEHTHPOBAHHBIX 3324

IMpakTuyeckue 3ansTus NelS 3akon Oma [ist moaHOM neny. Pelenne npakTHKO-OpUEHTHPOBAHHBIX 33124

Jlekuuonnsie 3anusaTus Nel3 DiekTprdecKuil TOK B pa3iMYHBIX Cperax

1
2
3
4
5
6
7
8

INpakTuyeckne 3ansiTusg Nel6 DnexTprdeckuii TOK B pa3IMYHBIX cpeax. Penienue mpakTHKO-OpHEHTHPOBAHHBIX 3a1a4

9

Jlekumnonupie 3ansitust Nel4 MaruutHoe mose

10

IIpakTuyeckue 3ansitusg Nel7 Marautaoe nose. Cuisl Jlopernna u Ammepa. PerreHre npakTHKO-OpUEHTUPOBAHHBIX 33134

11

Jlekunonusie 3ausiTus NelS DnekTpoMarHuTHas HHIYKLUS

12

IMpakTudeckue 3ansTus Nel8 DnekrpomMarHuTHas HHAYKIUs. PelieHne mpakTHKO-OPUSHTHPOBAHHBIX 33134

13

Jlekuuonublie 3ansaTusa Nel6 Mexanndeckue K0ieOaHUs U BOJIHBI

14

IMpakTuyeckue 3ansTus Nel9 Mexanudeckue koneOaHus U BOJIHBL. PenreHue mpakTHKO-OPUEHTUPOBAHHBIX 3a1a4

15

Jlekunonusie 3ausiTust Nel7 DiekTpoMarHUTHBIE KOJICOAHHS M BOJHBI

16

IMpakTnueckne 3ansaTusa Ne20) DiaexTpoMarHuTHBIE KojeOaHus W BoiHEL. KomeOarensHbINH KOHTp. Pemenue mpaktuko-

OpPUCHTHUPOBAHHBIX 3a1a4

BRI ]RAN]RINININ(N IR

N[N =N—=N]—=|NN =N~

17

Jlekunonusie 3ansiTust Nel8 [lepeMeHHBIH SEKTPHUESCKHIA TOK

N

[,

18

IMpakTuueckne 3anaTus Ne2l [lepemeHHBIN dneKTpHUUecKuil ToK. 3akoH OMa 1A Lerei epeMeHHOTo Toka. PemeHue

MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4

OK 06., OK 07., OK
02., OK 04., TIK 3.4.
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HaunmenoBanue Conep:xanue y4eGHoro Marepuaia u opMbl OpraHua3aLMN AeATEILHOCTH 00y4aroUMXCs Oobém B | YpoBenb | Konbl komnerennwmii,
pa3fesioB H TeM yacax OCBOEHHS ¢hopmupoBanuio
KOTOPBIX
€nocooCTByeT
3J1eMeHT NPOrpaMMbl

Tema 5 ConepxaHue yaeOHOTO MaTepuaa OK 06., OK 07., OK
Onrrka 1 |JTexumnonusie 3anstust Nel9 Ipupona ceera. 3aKOHBI TE€OMETPUYECKOMN ONTHKH 2 1 02., OK 04.

2 [[MpakTudeckue 3ausatust Ne22 IIpupoaa cBera. 3aKOHbI T€OMETPUYECKOIT ONTHKH. PellieHne TPaKTUKO-OpPHEHTHPOBAHHBIX 337144 2 2

3 |Jlexkumnonnsie 3ansaTust Ne20 JIunsel. [ToctpoeHne n3o0paXkeHus B THH3E 4 1

4 [ITpakTudeckue 3austust Ne23 IIpupona cera. JInn3bl. Pemenne npakTHKO-OpUEHTHPOBAHHBIX 33134 2 2

5 |/Iexunonnble 3ansTust Ne21 BosHoBast onTHka 4 1

6 |IIpakTnueckue 3anstust Ne24 BonHoBble CBOMCTBa cBeTa. PelieHne NpakTHKO-OpPHEHTHPOBAHHBIX 3a/1a4 4 2

7 |JIexkuunonnsie 3ansTus Ne22 Kpanrtosas npupoja csera. @orosddexr 2 1

8 |[TpakTnyeckue 3ansaTus Ne25 Ksanrtosas onrtuka. ®orosddext. PenreHre npakTHKO-OpHEHTHPOBAHHbBIX 33124 4 2

9 |JIekumnonnsie 3ansaTus Ne23 Ksanrtossie mocrynatsl bopa. Crektp aroma 2 1

10|ITpakTnyeckue 3ansaTus Ne26 Ksanrosas onrtuka.lloctynarst Boa. PeleHne mpakTHKO-OpHEHTHPOBAHHBIX 33124 2 2

11{J/Iekunonnsie 3ansaTusi Ne24 OCHOBBI CHEHATEHOI TEOPHH OTHOCUTEILHOCTH 2 1

12|TIpakTnyeckue 3ansatus Ne27 Ksanrosas ontrka.CTO. Pemenue npakTHKO-OpHEHTHPOBAHHBIX 3a1a4 2 2

13|JIexunonnble 3ansaTus Ne25 Nmmynsc horona. /lapnenue cBeta 2 1

14|TIpakTyeckue 3anaTus Ne28 Ksanrosas ontrka./laBneHne 1 uMmyisc GpoToHa. Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3a1a4 2 2
Tema 6 Copepxanne yaeOHOTO MaTepuaa OK 02., OK 04., OK
Crpoenne aToma 1 |Jlekuuonnbie 3anaTust Ne26 CtpoeHue sapa. PaanoakTHBHbIH pacma 2 1 06., OK 07.

2 [[TpakTHdeckue 3ausatus Ne29 Ousnka aToma 1 aTOMHOTO si/ipa. Perienne npaTuko-opHeHTHPOBAHHBIX 3a/1a4 4 2

3 |/Iexunonnsle 3ansaTust Ne27 SnepHsie peakiuu 2 1

4 [ITpakTudeckue 3ansatust Ne30 Ousnka atoma 1 aTOMHOTO si/ipa. Perienne npaTuko-opHEeHTHPOBaHHBIX 33714 4 2
Tema 7 Coneprxanue y4eOHOro MaTepuaia OK 06., OK 07., OK
Actponomus 1 |JIekunonnsie 3auaTusa Ne28 Kocmuueckue uccirenosanus. CojlHEUHAs cUCTEMA 2 1 02., OK 04.

2 |[JIexunonnbie 3ansaTust Ne29 [Tpupona 38e31. 3Be3qHBIE CUCTEMBI 2 1

3 |JIekumonnsie 3ansaTus Ne30 [anaktuka. CoBpeMEHHBIE IPEACTABICHHS O CTPOSHHUH U 9BOIONMHN Beenennoi 2 1

4 [Jlekunonnsle 3ausitug Ne31 Dsomronus BeenenHoit. 2 1
Tema 8 ConeprxaHue yaeOHOTO MaTepuaia OK 06., OK 07., OK
Yacel Ha KOHTPOJIb 1 |‘Iac1ﬂ Ha KOHTPOJIb KOHTpOID 12 2 02.,0K 04., I1K 3.4.

Bcero 164

s xapakxmepucmuku ypoeHs 0C80€HUsL Y4eOH020 MAmMepuana UCnoIb3yIomcs ciedyoujue 0003HaueHus.
1 - o3naxomumenvuviil (03HAKOMACHUE C PAHEe UZYUEHHBIMU 00beKMAaMU, CBOUCMBAMU);
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2 - penpoOyKmusHbulil (8bINoIHeHUE 0esIMeIbHOCHU N0 00pA3YY, UHCIMPYKYUU UU NOO PYKOBOOCINEOM) ;
3 - npoOyKkmueHwlll (NIAHUPOBAHUE U CAMOCINOSIMETbHOEC BbINOIHEHUE 0eSIMETbHOCINU, PeleHue NPOoOIeMHbIX 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 :

Kabuner obmenpodeccunoHanbHbIX TUCHUIUIMH U TPOPECCUOHATBEHBIX MOTYJICH:

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

Crou (1 mit.)

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

A o

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

3.2. UudopmanmonHoe odecneueHne peajsn3auu nporpaMmmbl

3.2.1. OcHOBHbBIE NEYATHBIEC U3AHUSA

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

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

yrayOneHHslid ypoBuu : yueonuk / I'.5. Mskumes, b.b. Byxosues, H.H. Cotckuii; mox
pen. H.A. TlapdentneBoii. - 13-e uzn., crep. - Mocksa : [Ipocsemenne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3a.) — Tekcer :
ANEKTpPOHHBIN // Jlaup : 3nekTpoHHO-OmMOIMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.2. JlonoJiHUTE/IbHbIE HCTOYHUKH
1. 1. MsakumeB, ['ennanuii SIxoBneBny. @usuka : 10-i kjacc : 0a30BBIH U

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

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

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

3.2.3. AutepHeT-pecypchbl

1. https://e.lanbook.com/
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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

OBnaZicHHe YHUBEPCAIbHBIMHU PETYJIATUBHBIMHU ACHCTBUAMU: 0)
CaMOKOHTpOJIb: J1aBaTh OLIEHKY HOBBIM CHTYyallMsM, BHOCHTb
KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
pE3yJIbTaTOB LEIsM;

CdopmupoBaH HaBBIK CAMOKOHTPOJIS

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

OBnaJieHie YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMH JICHCTBUSIMH:
a) oOIIeHHe: OCYNIECTBISTH KOMMYHHKAIMM BO Bcex cdepax
JKU3HH; paclo3HaBaTh HeBepOalbHBIC CpelNCcTBAa OONICHUS,
MOHUMAaTh 3HAYCHHE COIMAIbHBIX 3HAKOB, PaclO3HAaBaTh
MPEANOCHUTKH KOH(GIMKTHBIX CUTYal[Mil U CMSATYaTh KOHQINUKTHI;
BJIaJICTh PA3IMNYHBIMU CIIOCOO0AMHU OOIICHHS U B3aHMO/ICHCTBHS,

ChopmupoBaHbl HABBIKH OOLICHUS U
B3aMMO/ICHCTBUS

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

OBiajieHNe YHUBEPCAIBHBIMU PETYISATHBHBIME ACHCTBUSIMH: T)
MpUHSTHE ce0s U APYTHX JIOJeH: NPUHUMATE ce0s, TOHUMast CBOU
HEJIOCTAaTKH M JOCTOUHCTBA;

CdopmupoBaHO yMEHHE TPUHUMATH
cebst

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

OBnaJeHNe yHUBEPCAIbHBIMH KOMMYHHKAaTUBHBIMU ACHCTBUSAMMU:
6) coBMecTHas ACATEAbHOCTh: MOHUMATh W HCIOJb30BATh
IperMyIecTBa KOMaHIHON U MHAUBUIYAIbHON paboThl; BEIOMpATh
TEMaTHKY U METOJbl COBMECTHBIX JEUCTBHH C y4eTOM OOLIMX
MHTEPECOB U BO3MOXHOCTEN KAXKAOT0 YJIEHA KOJJIEKTUBA;

CdopMupoBaHbl HaBBIKM COBMECTHOI
JIeSITeNbHOCTH U paboThI B TpyIIIe

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

OBajieHNe YHUBEPCAILHBIMU PETYISTHBHBIMH JIEHCTBHAMU: a)
caMOOpraHM3alus: CaMOCTOSTEJIbHO  OCYHIECTBIATH
MI03HABATEIbHYIO JIESTEIbHOCTD, BEIBISTH IIPOOJIEMEl, CTaBUTh U
(dopmMynnpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOI
JESITEeIbHOCTH U >KM3HEHHBIX CUTYalUAX; CaMOCTOSTEIbHO
COCTABJIATH IUIAaH PEIIeHUs] MpOOIeMBl C yIETOM HUMEIOMIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTE U NMPEATIOYTEeHNH; NeaTh
OCO3HaHHBII BHIOOpP, apryMeHTHpOBaTH ero, OpaTsh
OTBETCTBEHHOCTh 32 pElIeHHe; OIIEHUBATh IIPHOOPETEHHBII OIIBIT;

CbhopMupoBaHBH HaBBIKH
CaMOCTOSTEIbHON paboTH

HabGnronenue 3a xoaom
BBIMMOTHCHHS
WHUBHIYaIBHBIX POEKTOB
W OICHKa BBIMOJHEHHBIX
NIPOEKTOB Ounenka
BBINIOJTHEHHS JIOMAIlHUX
CaMOCTOSITEIEHBIX paboT

OBiaJeHNe YHUBEPCAJIbHBIMM Y4eOHBIMH MO3HABATEIbHBIMU
JelcTBUAMH B) paboTa ¢ mHPOpManuel: BIaAeTh HaBBIKAMH
noiydyeHuss MHGOPMAIMH M3 HCTOYHHUKOB DPa3HBIX THUIIOB,
CaMOCTOSITENBHO OCYIIECTBIISATD MOUCK, aHAIN3, CHCTEMAaTH3aLIHIO
U MHTEpHpeTanuio HHGOPMALMU Pa3IMYHBIX BUIOB U (Gopm
MPECTaBICHUS;

CdopmupoBaHE HaBBIKH PabOTH ¢
nHpOpMaImen

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

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

ChbopMupoBaHBb HaBBIKHU
caMOopeTryJIMpOBaHHs, CAMOKOHTPOJIS,
BHYTpPEHHEH MOTHBAIMU

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

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

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

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

CdopmupoBaHbl HaBBIKH Yy4eOHO-
UCCIEN0BaTEIbCKON U TNPOEKTHOM
JEATeTbHOCTH

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

[IpenmerHbIi

[1P69) chopmMupoBaHHOCTH COOCTBEHHOH MO3UIIMHU TI0 OTHOIICHHIO
K (u3HIecKoi HHPOPMALUH, TTOTyIaeMOH U3 Pa3HbIX HCTOYHUKOB,
YMEHHH HCHOIb30BaTh NH(POBBIE TEXHOJOTHH IUISI MOMCKA,
CTPYKTYPHPOBAHMUS, HHTEPIPETALUH U NIPEACTABICHUS YIeOHOH 1
Hay4YHO-NOMyNsIpHOW HWHGDOpPMAOWH; pa3BUTHE YyMEHUH
KPUTHYECKOTO aHalHM3a MoJydaeMol nH(opmarmy;,

ChopmMupoBaHa mMO3UIHUSA IO
OTHOHNIEHHI0O K (QHU3UYECKOH
nH(pOpMaIH, MOTyJaeMoi U3 pa3HbIX
HCTOYHUKOB, C(QOPMHPOBAHO yYMEHHUE
HCTIONB30BaTh MU(POBHIE TEXHOIOTUN
IS TOWCKa, CTPYKTYypPHpPOBAaHHSA,
HHTEPIpPETalid W IPEICTABICHUSI
yu4eOHOW ¥ Hay4YHO-TOMYJSAPHOH
HH(POPMAITIH;

OmeHKa TPaKTUYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANIBHO

OPHEHTHPOBAHHBIX 32/1a4)

I1P67) copMUpPOBaHHOCTh YMEHHS pelIaTh pacyeTHbIC 3aJauu C
SIBHO 3a/1aHHON ()M3MYECKON MOIENbIO, HCIOJIB3Ys (U3nUecKue
3aKOHBI U NPUHLHUIBI, HA OCHOBE aHalu3a yCJIOBHUS 3aJadyu
BBIOMPATH (HH3MYECKYIO MOJICIIb, BBIICIATh (PU3HUECKUE BEITUYNHEI
¥ GOpMYJIBI, HEOOXOAUMBIE JUIS €€ PEICHHUs], IPOBOJUTH PACUEThI
U OLIGHMBATh PEAJbHOCTH MOJYYCHHOTO 3HA4YCHHs (QHU3UUECKOil
BEJIMYHMHBI; pelIaTh KAYeCTBEHHBIE 3a/1a4l, BHICTPAUBAsI JIOTHICCKH
HENPOTUBOPEUHMBYIO LENOYKY PaCCyXACHUH C ONOpOH Ha
U3yYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (pu3UuUecKue SBICHUS;

ChopMuUpOBaHO yMEHHE pEHIaTh
pacueTHbIE 3a]1a4K C SIBHO 3aJlaHHOM
(bu3nyeckol MOJCNBI0, HCIOJIb3YSI
(U3MYECKHE 3aKOHBI M MPUHIKIIBI;

OneHka MNpakKTUYECKUX
paborT (pemenus
Ka4YC€CTBCHHBIX, pPaCUYC€THBIX,
npohecCuoHaIbHO

OPHEHTHPOBAHHBIX 3a/1a4)

ITP610) oBnaieHne yMEHUSIMU paboOTaTh B TPYIITIE .

CdopmupoBano ymeHmne paboraTth B
TpyTIe .

OueHka MNpPaKTUYECKUX
pabor (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTUPOBAHHBIX 38]1a4)
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I1P65) yMeHne y4HWTHIBATh IPAHHUNBI IPHUMEHEHHS H3yYEHHBIX
¢uznueckux Mojelneil: MaTepHanbHas TOYKa, WHEpIHaNbHAas
CHCTEMa OTCYeTa, MACANBHBIN Ta3; MOAEIH CTPOCHHS Ta30B,
KHUAKOCTEH W TBEPABIX TEJN, TOUCUHBINH JICKTPHUCCKUN 3apsl,
siIepHasl MOJeNlb aTOMa, HyKJIOHHAsE MOAETb aTOMHOTO siipa mpu
petreHny GpU3NIECKUX 3a1ad;

CchopMupoBaHO yMEHHE YUHTHIBATh
TPaHUIBl TPUMEHEHHUS H3YYCHHBIX
¢bm3uIecKux Mojenen

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

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

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

OmeHka NpPaKTHYECKHUX
paborT (pemenus
KaueCTBCHHbBIX, PACUETHbIX,
npodpeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P62) chopmMupOBaHHOCTH YMEHHH paclo3HaBaTh (U3NIECKHE
SIBICHUS (IPOLECcChl) U OOBSICHATh X HAa OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE MaJ[CHHUE TeJ, IBI)KEHHE 110 OKPYXKHOCTH,
HHEpIUs, B3aMMOJCHCTBHE Tels, KoyiebaTelbHOE IBHIXKCHUE,
pe30HaHC, BOJHOBOE JBHKeHUE, AUDPy3us, OpOyHOBCKOE
JIBUKEHHE, CTPOCHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHNe
o0bemMa Ted HPH HarpeBaHWHW (OXJIAXKJEHHH), TEIHIOBOE
paBHOBecHe, HcCIapeHHe, KOHIEHCAIHs, IJaBJIeHHUE,
KpHUCTaJIN3alHs, KUICHNE, BIAKHOCTh BO3JyXa, CBSA3b CpeaHen
KHHETHYECKOl IHEpPruH TEMJIOBOI'0 ABHMXKCHHUS MOJIEKYJT C
a0COJIIOTHOM TeMIIepaTypoil, MOBBIICHHNE TaBICHNUS T'a3a MPH €ro
HarpeBaHWM B 3aKPBITOM COCYJEe, CBSI3b MEXKIYy NapameTpaMu
COCTOSIHMSI Ta3za B H30IpoIlleccax; JJIEKTPH3aLUs Tel,
B3aMMOJCHCTBUE 3apsi0B, HArPEeBAaHUE IIPOBOJHUKA C TOKOM,
B3aHMOJICHICTBHE MAarHUTOB, 3JCKTPOMArHUTHAas HHAYKIHS,
IefiCTBHE MarHUTHOTO IOJIs Ha HPOBOJAHHUK C TOKOM H
JBIDKYIIMICS 3apsij, 3JCKTPOMArHUTHbIC KOJICOAHUSI M BOJIHBL,
NpsIMOJIMHEHHOE pacnpoCTpaHEHHE CBETa, OTPaXeHHe,
IIpeJIOMIICHHE, HHTephEePEHINs, TU(PAKIHS U NOIIPHU3aLHs CBETa,
aucnepcus cBera; QorodnekTpuueckuii 3ddexr, cBeTtoBOE
JlaBJIeHNe, BOSHUKHOBEHHE JINHEIYaToro CeKTpa aToMa BOAOpoa,
€CTECTBCHHAsI ¥ HCKYCCTBEHHAs paJJHOaKTHBHOCTB;

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

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTHUPOBAHHBIX 38]1a4)

[1P68) chopMHpOBaHHOCTH YMEHHS NMPUMEHSITH HOJNYYCHHBIE
3HaHMUA ISl OOBSCHEHHS YCIOBHH NpoTeKaHHS (GU3HYECKUX
SIBIICHUI B NPUPOJE U AJIS NPUHATHS NPAKTUYCCKUX PELICHHUH B
MOBCEHEBHOM JXM3HU M oOecredeHuss 0e30MacHOCTUH TPH
oOpameHnu ¢ OBITOBBIMH HPHOOpAaMU H TEXHHYECKHMH
YCTPOICTBAMH, COXPAaHEHHUS 3[0POBbS M COOJIIOJCHUS HOPM
9KOJIOTHYECKOT0 MOBEACHHS B OKpYIKaIoIleil cpese; MoOHUMaHue
HEOOXOANMOCTH PUMEHEHHS AOCTHKCHUH (QH3UKH U TEXHOJIOTUH
IUIs pallHOHAIBHOTO TIPUPOIOTIONIB30BAHMS;

CdopMupoBaHO yMEHHE MPUMEHSTH
MIOTy9EHHbIE 3HAHUS I 00BICHEHUS
YCIOBHH TNpOTEeKaHUs (QHU3MIECKUX
SBJICHUN B TIPUPOJIE U ISl IPUHATHS
NpakTUYECKUX pemeHu B
MOBCEJHEBHOW JKH3HH OIS
obecneueHuss 0€30MacHOCTH TpH
oOpamieHny ¢ OBITOBBIME TPUOOpaMU
U TEeXHHYECKHMH YyCTPOHCTBAMH,
COXPaHEHHS 3[J0POBBSI M COOIIOACHHS
HOPM 3KOJIOTHYECKOTO IOBEJCHHS B
OKpY>Karollel cpese

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANTBHO

OPHEHTHPOBAHHBIX 32/1a4)

22



Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

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

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

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

[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,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

[1P66) BnameHUe OCHOBHBIMH METOJAMH Hay4HOTO MO3HAHUS,
HCIOJIB3YEMBIMH B (PM3HMKE: MPOBOAMUTH IPSMBEIE M KOCBEHHBIE
n3MepeHus GU3NUECKUX BEMUMH, BEIOMpAst ONTHMAIBHBINA CII0c00
U3MEpPEHUS M UCHOJb3ysd HU3BECTHBIC METOABl OLEHKH
NOTpEIIHOCTE U3MEpEHUH, NPOBOAUTH MCCIEAOBAHUE
3aBUCHMOCTEH (M3MYECKUX BEJIMYHMH C MCIOIBb30BaHUEM IPSIMBIX
HU3MepeHuil, O0BSICHATH MOJyYEeHHBIE PEe3yIbTaThl, UCIOIb3YS
(¢u3nUecKue TEOpUH, 3aKOHBI U MOHSATHSA, U JeJaTh BBIBOJBI;
cobmronaTs mpaBmia 0e30HacHOro TpyJda IpH NPOBEACHUU
HCCIIEeI0BAaHNN B paMKax y4eOHOTO JKCIIEpUMEHTa M y4eOHO-
HCCIIEIOBATEIbCKON JIEITEIbHOCTH C MCIIOIb30BaHUEM IU(PPOBBIX
HU3MEPUTENbHBIX YCTPOHCTB M JIabOpaTOpHOTrO 00O0pyNOBaHMUS;
chopMUPOBAaHHOCTH NPEACTABICHUH O METOJax MOJyYeHUS
HAy4HbIX aCTPOHOMMYECKHUX 3HAHUIL;

CoopMupoBaH HaBBIK BIaJCHUS
OCHOBHBIMM METOJaMHU Hay4YHOTO
MMO3HAHUSI, UCTIOB3YEMBIMH B (DU3UKE

OueHka mNpPakTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANTBbHO

OPUCHTUPOBAHHBIX 38]1a4)
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