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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
mwiIada no conenuaidbHOCTU «09.02.12 TexHuuecKkas DKCIUIVATANUSI W COONPOBOXKIECHHUE
HGOPMAIIMOHHBIX CUCTEMY




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 04. DdbdexTrBHO B3aUMOCHCTBOBATh U pab0TaTh B KOJUICKTUBE U KOMAH]IC

2. OK 01. BpiOupath crnoco0sl peuieHus 3aaad npopeccuoHalbHON AEATEIbHOCTH
MPUMEHUTEINIBHO K Pa3JIMYHBIM KOHTEKCTaM

3. OK 06. IIposiBAATH I'paKIaHCKO-NATPUOTUYECKYIO MO3ULHIO, TEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJECHHE Ha OCHOBE TPAJUIMOHHBIX POCCUHCKHX JyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH, B TOM YHUCJIE C YYETOM rapMOHM3AIMU MEKHAIMOHATBHBIX U
MEXPEJIUTHO3HbIX OTHOWIEHUN, MPUMEHATHh CTAaHIAPThl AHTHUKOPPYNLUHOHHOTO
NOBEACHUS

4. OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAJIN3a U UHTEPIPETALIUU
nHbpopManuum U UHGPOPMALUMOHHBIE TEXHOJOTHUU MAJIs BBINOJHEHUS 3ajau
npodeccuoHanbHONU JEATEIBHOCTHU

1.2. lleas v niianupyemble pe3y/abTAThbl OCBOCHHS NMpeIMeTa

Lenu:

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

* (hopMUpPOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

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

CUMBOJIMKOM;



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

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

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

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

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

MCTOYHUKOB MH(POpPMALMU U COBPEMEHHBIX MHPOPMAUMOHHBIX TEXHOJIOTHU;
YMEHUH B

paMKax pemeHHss TPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBBIBATH
COOCTBEHHYIO

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

* BOCIIMTAHKWE YyBCTBA TOPJOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.

3anauu:

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

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MHUpa, MPUHIUINOB ACHCTBUS
TEXHUYECKUX

YCTpOﬁCTB H IPOU3BOJACTBCHHLIX IIPOLECCOB, O HanboJiee BaXKHBIX OTKPLBITHAX B



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

* MOHUMaHUe (PU3MUECKON CYUTHOCTH SBICHHIA, TPOSIBIISIOLINXCS
TIPOU3BOJICTBEHHOMN JESITETbHOCTH;

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

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

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

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

* [TOJITOTOBKA 00YYAIOLINXCS K YCIEIIHOMY OCBOCHHUIO JUCLIUIUIMH U MOJAYJIEH

npodeccuoHanbHOro nukKiIa: GOpMUPOBAHHUE Yy HUX YMEHHUH M ONBITa
NEeATEeNbHOCTH,

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

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

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



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

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

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



HaumenoBanue KOMl'leTeH[llrlﬁ
cornmacio PIrOC CIIO

Hanmenosanue pesyabtaToB THna ""MeTtanpeamernsiii” cornacno ®I'OC

COO

HanmenoBanue pesyabtaTtoB Thna "Ilpeavernsrii” cornacno ®I'OC

COO

OK 04. DbpdexTuBnO
B3aMMO/IeiCTBOBATh M paboTarh B
KOJUIEKTHBE M KOMAHJIe

OBnajieHHe yHHBEPCAIbHBIME y4eOHBIMH [I03HABATEILHEIMA ACHCTBHAMH a)
6a30BbIC JIOTHYECKHE MAEHCTBHSA: CAMOCTOATENBHO (OPMYIHPOBATH U
AKTyaJIM3UPOBATh MPOOJIEMY, PACCMAaTPHBATEL €€ BCECTOPOHHE, yCTAHABIMBATH
CYIIECTBEHHBIH MPU3HAK HJIM OCHOBAHHMA I CPABHCHHSA, KIacCHDUKALNU H
0000MICHHS; OTIPEAEIIATD eNH JeSITEIBHOCTH, 3aaBaTh MapaMeTPhl U KPUTECPHH
UX JOCTHIXKCHHS; BBISBIATH 3aKOHOMCPHOCTH H IPOTHBOPEYHS B
[paccMaTpHBaEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICSTEIBHOCTD, OLCHUBATh
COOTBETCTBHE pE3yIbTATOB ILEJIAM, OIECHHBATH PHCKH TOCIEACTBHI
e TeNBHOCTH; Pa3BUBATh KPEATHBHOE MBILIICHHE NPH PEIICHHH JKU3HEHHBIX
pobiem;;

OBJ1aJIcHUE YHHBEPCAIBHBIMH PETyJISTHBHBIMH JACHCTBUSIMHU: B) SMOLIMOHAIBHBII
MHTEIIEKT, MPEANONaralmuil cOpPMHPOBAHHOCTD: CaMOpPETyJIHPOBAHHS,
BKJIIOYAIONIET0 CAMOKOHTPOIIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE
[OBEJCHNE, CIOCOOHOCT aJalTHPOBATHCS K OMOLHOHAIBHBIM H3MEHCHHSIM I
llpOﬂBJlﬂTb l‘MGKOC'I‘b, 6bl'l'b O'I'Kpb bIM HOBOMy; BHy'l'peHHei”l MOTHUBALMUH,
BKIIOYAOIeH CTpeMiIeHHE K MOCTIKCHHIO LEIH U YCIEXy, ONTHMHU3M,
WHUIIMATUBHOCTH, yMeHVlC Llel?’lC’FEOBa’Fb, MCXO0JIs U3 CBOUX BO3MO){(HOC’FCFI;;
OBnajeHne yHHBEPCAIbHBIME y4COHBIMH [O3HABATEIBHBIMH [CHCTBHSAMH B)
paGoTa ¢ MH(popMauueil: BIaJeTh HABBIKAMH MONYYEHHs] HHGOPMAaLUH U3
HCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IIOUCK, aHAIM3,
CHCTEMATH3ALlMIO ¥ HHTEPIPETALNI0 NHPOPMALHN Pa3IHYHBIX BUIOB U (opM
[IPeICTAaBICHHUS;;

OBJ'la[leHVIe yHVlBepCaJ’IbHHMM peryﬂﬁTMBHblMM }]CﬁCTBVlﬂMVl: a)
CaMOOpPraHM3alus: CAMOCTOSNTEIbHO OCYLIECTBISATH IO3HABATENbHYIO
e TEIIBHOCTD, BBISABIAT IIPOOIEMBI, CTABUTh U (HOPMYIIMPOBATH COOCTBEHHBIC
3amaun B 06pas’oBATEIbHOH AEATCABHOCTH M JKH3HCHHBIX CHTYAaI[HsX;
CaMOCTOSATENBHO COCTABIATH ILUIAH PEUICHHS MPOOIEMBI C y4ETOM HMEIOIIMNXCS
[pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTEIT U PEAIIOYTEHHIT; AeNaTh OCO3HAHHBIH
BBIOOp, apTYMEHTUPOBATH €I, OpaTh OTBCTCTBEHHOCTD 33 PEIICHHE; OLICHUBATH
[PHOOPETEHHBIIT OIIBIT;;

OB1ajicHie YHHBEPCATbHBIMI KOMMYHHUKATHBHBIMH JCHCTBUAMH: 6) COBMECTHAs
eSITeIbHOCTE: IMOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON M
WH/MBHlyaJbHOM PabOoThI; BHIOMPATh TEMATHKY M METO/bI COBMECTHBIX JCHCTBHI
C y4eToM OOLINX HHTEPECOB H BO3MOXKHOCTEH Ka)KI0r0 WIeHa KOJUIEKTHBA;;
OBJ1a/icHIE YHHBEPCATBHBIMI PETYIATHBHBIMU ACHCTBUSAMH: I') IIPHHATHE CeOs1 1
pyrux moneii: mpuHAMAaTh cels, MOHMMas CBOM HEJOCTaTKU U JJOCTOUHCTBA;;
OBJaJIcHUE YHUBEPCATbHBIMU KOMMYHHUKAaTUBHBIMH ACHCTBUSMHU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHMKAaLMH BO BCeX cdepax XKMU3HH; paclo3HaBaTh
HeBepOaIbHbIC CPEACTBA OOIICHMS, IOHMMATh 3HAYCHHE COLMATbHBIX 3HAKOB,
pacro3HaBaTh MPENOCHUIKH KOH(QIMKTHBIX CUTYAlHil U CMArYaTh KOHGINKTEL,
BIIaJICTh PAa3INIHBIMH CIOCOOAMHU OOIICHNUS U B3aUMOICHCTBHS;;

OBJ1aJicHHe YHHUBEPCATLHBIMU PETYISTHBHBIME JCHICTBHAMNI: 6) CAMOKOHTPOJIB:
1aBaTh OLICHKY HOBBIM CHTYaIUsIM, BHOCHTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;;

OBJlajicHHE YHUBEPCAJIbHBIMU y4eOHBIMU [O3HABATEIbHBIMU JCHCTBHAMH 0)
0a3oBble MCCIENOBATENbCKHE JAEHCTBUA: BIAJETh HABBHIKAMH yd4eOHO-
HCCIICOBATEIbCKOM U MPOCKTHOH NESATEIBHOCTH, HABBIKAMH Pa3PCLICHUS
poGIIeM; CIIOCOOHOCTE U TOTOBHOCTh K CAMOCTOSTEILHOMY TOMCKY METOJI0B
pCLICHIS PAKTHYECKHX 3a/ad, IPUMEHEHHIO PAa3IHYHbIX MCTOJOB MO3HAHHS;
OBIIaJICHNE BHJAMH JEATENBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHs, €ro
HHTEPIPETANHH, MPeoOPa3oBaHUI0 W NPHMEHEHHIO B PAa3IMIHBIX y4EOHBIX
CM'I"yaLlMSIX, B TOM 4YUCJIC I]pl/l CO3/1aHUH y‘le6Hle W COIMAJIBHBIX llpOeK'l‘OB;
(hopMHIpOBaHHE HAYYHOTO THIIA MBIIUICHNS, BIAJCHHE HAYIHOMH TEPMHHOIOTHEH,
KJIFOUEBBIMU ITOHATHSAMH U METOJIaMH; CTaBUTh WU (l)OpMleMp()Ba,Tb COGCTBCHHHC
3aa9l B 00pa30BaTEIbHOI ACATEALHOCTH W JKU3HCHHBIX CHTYALHsX; BBIIBISTH
HquMHHO-Cﬂe}]CTBeHHble CBS3H H aKTyaﬂM3MpoBaTb Sa}laqy, BBIJIBUT'ATh
THIOTE3y ee PelICHUs, HaXOAUTh apryMEHTHI AJIs JOKa3aTeIbCTBAa CBOUX
YTBEPXKJCHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUHU PEIICHHs; aHAJIN3UPOBAThH
[OJTy<CHHBIEC B XOJ€ PEIICHUS 3aJa4l Pe3yIbTaThl, KPUTHIECKH OLEHHBATD UX
ﬂOCTOBepHOCTb, HpOFHOBleOBaTh HU3MEHEHHME B HOBBIX yCJ'l()BVIﬂX; paSpaﬁaTblBaTb
[UIaH PeLICHHS MPOOIEMBI C y4eTOM aHAIH3a HMEIOMIMXCS MAaTePHAIBHBIX U
HeMaTepUaIbHBIX PECYPCOB; OCYIICCTBIIATH LIeJICHANPABICHHBIN IIOMCK EPEHOCa
CpeAcTB U croco60B AeiiCTBUS B IPO(ECCHOHATBHYIO CPELY; YMETh IEPEHOCHTH
3HAHWSI B [O3HABATEIbHYIO M MPAKTHYECKYIO 00JACTH KH3HEACSITEIbHOCTH;
yMeTb HHTErPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIaCTel;

[1P61) chopMUpOBAHHOCTH NPEICTABIEHHH O POIH M MecTe (PU3UKH U
ACTPOHOMHHM B COBPEMEHHOH Hay4YHOW KapTHHE MHpa, O
crcTeMooOpasylomel poinn (GpU3NKKM B PasBUTHH €CTECTBEHHBIX HAYK,
TCXHHKH M COBPEMECHHBIX TEXHOIOTHIl, O BKJIage POCCHIICKHX H
3apyOCKHBIX Y4YeHBIX-QU3MKOB B pa3BUTHE HAyKH; NMOHHUMaHHE
(busnecKoil CymHOCTH HAabII0JaeMBIX SBICHIH MUKPOMHpA, MAaKPOMIpA
W MeraMupa; NMOHHMaHHE POJU AaCTPOHOMHH B IPAKTHYECKOI
ICSTEIBHOCTH 4eI0BeKa H JAIbHEHIIeM HayIHO-TEXHHIECKOM Pa3BUTHH,
posn Qu3uku B (GOPMHUPOBAHMH KPyrosopa M (YHKIHOHAIbHON
TPaMOTHOCTH 9E€IOBEKA TSI PELICHIST IPAKTHIECKIX 3a1at;;

T1P68) chopMHUPOBAHHOCTE YMEHHS IPHUMEHSATh MOJIYYCHHBIC 3HAHUS JUIS
0OBSCHEHHS YCIIOBHI MPOTEKaHUs (PU3HUECKHX SIBICHUH B MPHPOJE H IS
MPUHSATHS MPAKTHYECKUX PEIICHHH B MOBCEJHEBHON XHU3HH JUISL
obecriedeHns: 6€30MacCHOCTH TIPU 0OpaIieHNH ¢ OBITOBBIMH MPHOOpaMH 1
TeXHHYECKHMMH YCTPOICTBAMM, COXPAHEHMs 3JJ0POBbS M COOJIONCHHS
HOPM 9KOJIOIHYECKOrO MOBEJCHUS B OKPYIKaIOIlel cpejie; MOHUMAaHHe
HCOGXO}.U/IM()CTVI IIpVIMeHeHVIﬂ J.lOCTH)KeHMﬁ (1)“3]/“([4 4 TeXHOJlOl‘Mﬁ piibs
PALHOHANBHOTO IPHPOIOIIONIb30BAHHSL;;

I1P63) BIajeHHE OCHOBOINOJATAIOIMMU (U3MYECKUMH MOHATUSIMH U
BEIIMYMHAMY, XapaKTEPH3YIOMNUMH (GH3HYECKUE TPOLECCH (CBA3AHHBIMI
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaMMO}leﬁCTBMeM TE€JI, MEXaHUYECCKUMHU
KOJICOAHISIME U BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHIEM BEIIECTBa,
[TCIJIOBBIMH HpOIleCCaMM; 3J'ICKTpVI‘IeCKVIM U MArHuTHBIM IOJIAMH,
9IEKTPUYECKHM TOKOM, DJICKTPOMArHUTHBIME KOICOAHUSMI U BOJHAMU;
ONTHYECKHMH SIBICHUAMH; KBAHTOBBIMHU SIBJICHHSIMHU, CTPOCHHEM aTOMa 1
ATOMHOTO SIpa, PaIHOAKTHBHOCTBIO); BIAJACHHE OCHOBOIOJATAOLIMI
ACTPOHOMHMYECKHUMH IOHSTHAMHM, MO3BOLIIONIMMU XapaKTEepH30BaTh
[poLecChl, MPOHCXOAIINE Ha 3Be31aX, B 3BE3AHBIX CHCTEMax, B
MEKIaTAKTHYCCKOI CPesie; IBIKCHUE HEOCCHBIX TEJ, SBOIIIOLHIO 3BE3]]
BceneHHoit;;

IIP66) BiajgeHMEe OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUS,
HCIONIE3YEeMBIMU B (YH3HKE: IIPOBOAMTE MPSIMbIE I KOCBEHHBIE H3MEPEHHS
(bH3MYCCKUX BEIMYMH, BHIOUPAsT ONTHMAIBHBIH CIOCOO H3MEPCHUS U
HCIIONIB3YSI M3BECTHBIE METOABI OLEHKH OTPELIHOCTeH H3MEPeHHH,
[POBOJAUTH HMCCICIOBAHHE 3aBHCHMOCTCH (HU3MYCCKUX BEIHYHH C
UCIOTb30BAHMEM IMPSAMBIX HM3MEpPEHHH, OOBACHATH IONyYeHHBIE
pe3ynbTAThI, HCIONB3Ysl (U3HIECKHE TCOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI, COOJIIOJATH NpaBHiIa GE30MacHOroO Tpyjga IpH
[POBEICHHH HCCIEIOBAHMI B PaMKaX y4eOHOr0 SKCIICPUMEHTA H y4eOHO-
HCCIIeJOBATENILCKOM JIEATENBHOCTH C HMCIOJIb30BAaHHEM LU(PPOBEIX
H3MEPUTEIBHBIX YCTPOICTB M 1abopaTopHOro 0GOpYZOBAHHS;
Cc(OpPMUPOBAHHOCTh TPEACTABICHUIT O METOJaX IOJYYCHUsS HAYYHBIX
ACTPOHOMUYECKUX 3HAHHIT;;

I1P62) chopMHPOBAHHOCTE YMEHHI Paciio3HaBaTh (HYH3UYECKUE SBICHUS
(mpouecchl) H OOBACHATH HX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE INPSAMOIMHEIIHOEe IBHKEHHE,
CcBOOOIHOC MaJCHHE TN, ABIDKCHHC MO OKPYKHOCTH, HHCPLHS,
B3aMMOJIEICTBHE Tell, KolebaTebHOe IBIDKEHHE, Pe30HAHC, BOITHOBOE
nBiokeHue; quddysus, OpOYHOBCKOE ABIKCHHE, CTPOCHHE KHAKOCTEH U
TBEP/IBIX Tell, N3MEHEHHEe 00beMa Tell NPH HarpeBaHWH (OXJIAKICHNH),
TeIIoBOC paBHOBECHE, HCIAPEHHE, KOHJCHCAIMs, ILIaBICHHE,
KleCTaJlJIVl3aLU/I5I, KHUII€HUE, BJIAXKHOCTH BOS}.lyXa, CBs3b Cpe}.lHel\//l
KIHHETHYECKOI SHEPTHH TEILIOBOTO JBIKEHHS MOICKYI C aOCOIIOTHOM
TeMllepa1‘yp0ﬁ, TIOBBIIICHHUE JlaBJICHUSA ra3za llpl/l €ero Hal‘peEaHMM B
3aKpBITOM COCYyJe, CBS3b MEXKIY MapaMeTpaMH COCTOSHUS rasa B
M30IIPOLIECCaX; MICKTPU3ALIMS Tel, B3aMMOJICHCTBHE 3apsi10B, HArPEBaHUE|
[POBOJHMKA C TOKOM, B3aUMOJCHCTBIE MAarHUTOB, 3JICKTPOMArHHTHAS
MH}]yKllHﬂ, ﬂeﬁCTBMe MarHMTHOrO mnoJisi Ha nposonum{ C TOKOM H
IBIOKYIniics 3apsif, dICKTPOMAarHUTHBIE KOJNEOAHHS M BOJHBL,
PSMOJIMHEHHOE PACIIPOCTPAHEHNE CBETA, OTPAXKEHHE, MPETOMICHHE,
nnTepdepenuns, AndpPakuus U HOIIPH3ALHs CBETa, AUCIEPCHUs CBETa;
(orossiekTpudeckuii 3QpeKT, cBETOBOE IaBiEHHE, BO3HUKHOBCHUE
IMHEIYaTOro CIeKTpa aToMa BOAOPO/A, €CTECTBEHHAS U HCKYCCTBEHHAs
PaIMOAKTUBHOCTS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMH, 3aKOHAMI H TCOPHSIMH, YBEPCHHOE
HCII0/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e GU3HISCKUX
SIBIICHMI1 U IIPOLIECCOB;;

I1P65) yMeHMe YUYUTHIBATH TI'PAHHMIBI MPUMEHEHHS H3YUYCHHBIX
(hu3MIecKNX MojeNeil: MaTepuanbHas TOYKA, HHEpPIHAIbHAS CHCTEMa
OTCYeTa, HACAIbHBIN ra3; MOZEIH CTPOCHHS Ia30B, KHAKOCTEH H TBEPIBIX
TeI1, TOYeUHBIIT HIIeKTPIHYECKHIT 3apsi, sAepHast MOJEINb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIPa IPU PELIeHHH HUNIECKUX 3aa4;;

[1P610) oBasenye yMeHHsAMHU PaboTaTh B TPYyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peliaTh PACYETHBIC 3a/1a4l C SBHO
3aJaHHOI (pU3MUECKON MOMIENBIO, HCHONB3Ys (QU3HYECKHE 3aKOHBI M
[PUHIHIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a1a4U BHIOUPATh QH3HIECKYIO
MOJIelIb, BBIACNATh (PU3NYECKHE BEIMYNHBI U (POPMYIIBI, HEOOXOANMBIE
s ee pelieHHs, IPOBOAHTH PacUeThl W OLCHHBATH PEalbHOCTH
[OJIy4CHHOTO 3Ha4YeHUs PU3NYECKOH BEIMYHMHBI; PEIIaTh KaueCTBCHHBIC
3agadd, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPCUYUBYIO IEIOUKY
paccy KJeHHil ¢ OIOpoii Ha M3ydYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(busnuecKkue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMLUM MO OTHOIICHUIO K
usnueckoit nHpopMAIIH, MOMTydaeMOit U3 pasHbIX HCTOYHHKOB, YMEHHUH
HCII0JIb30BaTh LU(POBBIC TEXHOJOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHHUS,
MHTEPIpPEeTAld W MPEeJCTaBICHHUS y4eOHOH M HayIHO-NOMYISIPHOI
MHOPMALNK; Pa3BHTHE YMEHHH KPUTHYECKOTO aHAIN3a IOJNydaeMoit
nHbOpMaLnY;
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OK 01. BribupaTh cmocoGul
pelieHus 3a1a4 npoQecCHOHAIBHOI
IeATEIBHOCTH NPUMEHUTEIBEHO K
PasIMYHBIM KOHTEKCTAM

OBnajieHHe yHHBEPCAIbHBIME y4eOHBIMH [I03HABATEILHEIMA ACHCTBHAMH a)
6a30BbIC JIOTHYECKHE MAEHCTBHSA: CAMOCTOATENBHO (OPMYIHPOBATH U
AKTyaJIM3UPOBATh MPOOJIEMY, PACCMAaTPHBATEL €€ BCECTOPOHHE, yCTAHABIMBATH
CYIIECTBEHHBIH MPU3HAK HJIM OCHOBAHHMA I CPABHCHHSA, KIacCHDUKALNU H
0000MICHHS; OTIPEAEIIATD eNH JeSITEIBHOCTH, 3aaBaTh MapaMeTPhl U KPUTECPHH
UX JOCTHIXKCHHS; BBISBIATH 3aKOHOMCPHOCTH H IPOTHBOPEYHS B
[paccMaTpHBaEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICSTEIBHOCTD, OLCHUBATh
COOTBETCTBHE pE3yIbTATOB ILEJIAM, OIECHHBATH PHCKH TOCIEACTBHI
e TeNBHOCTH; Pa3BUBATh KPEATHBHOE MBILIICHHE NPH PEIICHHH JKU3HEHHBIX
pobiem;;

OBJ1aJIcHUE YHHBEPCAIBHBIMH PETyJISTHBHBIMH JACHCTBUSIMHU: B) SMOLIMOHAIBHBII
MHTEIIEKT, MPEANONaralmuil cOpPMHPOBAHHOCTD: CaMOpPETyJIHPOBAHHS,
BKJIIOYAIONIET0 CAMOKOHTPOIIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE
[OBEJCHNE, CIOCOOHOCT aJalTHPOBATHCS K OMOLHOHAIBHBIM H3MEHCHHSIM I
llpOﬂBJlﬂTb l‘MGKOC'I‘b, 6bl'l'b O'I'Kpb bIM HOBOMy; BHy'l'peHHei”l MOTHUBALMUH,
BKIIOYAOIeH CTpeMiIeHHE K MOCTIKCHHIO LEIH U YCIEXy, ONTHMHU3M,
WHUIIMATUBHOCTH, yMeHVlC Llel?’lC’FEOBa’Fb, MCXO0JIs U3 CBOUX BO3MO){(HOC’FCFI;;
OBnajeHne yHHBEPCAIbHBIME y4COHBIMH [O3HABATEIBHBIMH [CHCTBHSAMH B)
paGoTa ¢ MH(popMauueil: BIaJeTh HABBIKAMH MONYYEHHs] HHGOPMAaLUH U3
HCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IIOUCK, aHAIM3,
CHCTEMATH3ALlMIO ¥ HHTEPIPETALNI0 NHPOPMALHN Pa3IHYHBIX BUIOB U (opM
[IPeICTAaBICHHUS;;

OBJ'la[leHVIe yHVlBepCaJ’IbHHMM peryﬂﬁTMBHblMM }]CﬁCTBVlﬂMVl: a)
CaMOOpPraHM3alus: CAMOCTOSNTEIbHO OCYLIECTBISATH IO3HABATENbHYIO
e TEIIBHOCTD, BBISABIAT IIPOOIEMBI, CTABUTh U (HOPMYIIMPOBATH COOCTBEHHBIC
3amaun B 06pas’oBATEIbHOH AEATCABHOCTH M JKH3HCHHBIX CHTYAaI[HsX;
CaMOCTOSATENBHO COCTABIATH ILUIAH PEUICHHS MPOOIEMBI C y4ETOM HMEIOIIMNXCS
[pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTEIT U PEAIIOYTEHHIT; AeNaTh OCO3HAHHBIH
BBIOOp, apTYMEHTUPOBATH €I, OpaTh OTBCTCTBEHHOCTD 33 PEIICHHE; OLICHUBATH
[PHOOPETEHHBIIT OIIBIT;;

OB1ajicHie YHHBEPCATbHBIMI KOMMYHHUKATHBHBIMH JCHCTBUAMH: 6) COBMECTHAs
eSITeIbHOCTE: IMOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON M
WH/MBHlyaJbHOM PabOoThI; BHIOMPATh TEMATHKY M METO/bI COBMECTHBIX JCHCTBHI
C y4eToM OOLINX HHTEPECOB H BO3MOXKHOCTEH Ka)KI0r0 WIeHa KOJUIEKTHBA;;
OBJ1a/icHIE YHHBEPCATBHBIMI PETYIATHBHBIMU ACHCTBUSAMH: I') IIPHHATHE CeOs1 1
pyrux moneii: mpuHAMAaTh cels, MOHMMas CBOM HEJOCTaTKU U JJOCTOUHCTBA;;
OBJaJIcHUE YHUBEPCATbHBIMU KOMMYHHUKAaTUBHBIMH ACHCTBUSMHU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHMKAaLMH BO BCeX cdepax XKMU3HH; paclo3HaBaTh
HeBepOaIbHbIC CPEACTBA OOIICHMS, IOHMMATh 3HAYCHHE COLMATbHBIX 3HAKOB,
pacro3HaBaTh MPENOCHUIKH KOH(QIMKTHBIX CUTYAlHil U CMArYaTh KOHGINKTEL,
BIIaJICTh PAa3INIHBIMH CIOCOOAMHU OOIICHNUS U B3aUMOICHCTBHS;;

OBJ1aJicHHe YHHUBEPCATLHBIMU PETYISTHBHBIME JCHICTBHAMNI: 6) CAMOKOHTPOJIB:
1aBaTh OLICHKY HOBBIM CHTYaIUsIM, BHOCHTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;;

OBJlajicHHE YHUBEPCAJIbHBIMU y4eOHBIMU [O3HABATEIbHBIMU JCHCTBHAMH 0)
0a3oBble MCCIENOBATENbCKHE JAEHCTBUA: BIAJETh HABBHIKAMH yd4eOHO-
HCCIICOBATEIbCKOM U MPOCKTHOH NESATEIBHOCTH, HABBIKAMH Pa3PCLICHUS
poGIIeM; CIIOCOOHOCTE U TOTOBHOCTh K CAMOCTOSTEILHOMY TOMCKY METOJI0B
pCLICHIS PAKTHYECKHX 3a/ad, IPUMEHEHHIO PAa3IHYHbIX MCTOJOB MO3HAHHS;
OBIIaJICHNE BHJAMH JEATENBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHs, €ro
HHTEPIPETANHH, MPeoOPa3oBaHUI0 W NPHMEHEHHIO B PAa3IMIHBIX y4EOHBIX
CM'I"yaLlMSIX, B TOM 4YUCJIC I]pl/l CO3/1aHUH y‘le6Hle W COIMAJIBHBIX llpOeK'l‘OB;
(hopMHIpOBaHHE HAYYHOTO THIIA MBIIUICHNS, BIAJCHHE HAYIHOMH TEPMHHOIOTHEH,
KJIFOUEBBIMU ITOHATHSAMH U METOJIaMH; CTaBUTh WU (l)OpMleMp()Ba,Tb COGCTBCHHHC
3aa9l B 00pa30BaTEIbHOI ACATEALHOCTH W JKU3HCHHBIX CHTYALHsX; BBIIBISTH
HquMHHO-Cﬂe}]CTBeHHble CBS3H H aKTyaﬂM3MpoBaTb Sa}laqy, BBIJIBUT'ATh
THIOTE3y ee PelICHUs, HaXOAUTh apryMEHTHI AJIs JOKa3aTeIbCTBAa CBOUX
YTBEPXKJCHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUHU PEIICHHs; aHAJIN3UPOBAThH
[OJTy<CHHBIEC B XOJ€ PEIICHUS 3aJa4l Pe3yIbTaThl, KPUTHIECKH OLEHHBATD UX
ﬂOCTOBepHOCTb, HpOFHOBleOBaTh HU3MEHEHHME B HOBBIX yCJ'l()BVIﬂX; paSpaﬁaTblBaTb
[UIaH PeLICHHS MPOOIEMBI C y4eTOM aHAIH3a HMEIOMIMXCS MAaTePHAIBHBIX U
HeMaTepUaIbHBIX PECYPCOB; OCYIICCTBIIATH LIeJICHANPABICHHBIN IIOMCK EPEHOCa
CpeAcTB U croco60B AeiiCTBUS B IPO(ECCHOHATBHYIO CPELY; YMETh IEPEHOCHTH
3HAHWSI B [O3HABATEIbHYIO M MPAKTHYECKYIO 00JACTH KH3HEACSITEIbHOCTH;
yMeTb HHTErPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIaCTel;

[1P61) chopMUpOBAHHOCTH NPEICTABIEHHH O POIH M MecTe (PU3UKH U
ACTPOHOMHHM B COBPEMEHHOH Hay4YHOW KapTHHE MHpa, O
crcTeMooOpasylomel poinn (GpU3NKKM B PasBUTHH €CTECTBEHHBIX HAYK,
TCXHHKH M COBPEMECHHBIX TEXHOIOTHIl, O BKJIage POCCHIICKHX H
3apyOCKHBIX Y4YeHBIX-QU3MKOB B pa3BUTHE HAyKH; NMOHHUMaHHE
(busnecKoil CymHOCTH HAabII0JaeMBIX SBICHIH MUKPOMHpA, MAaKPOMIpA
W MeraMupa; NMOHHMaHHE POJU AaCTPOHOMHH B IPAKTHYECKOI
ICSTEIBHOCTH 4eI0BeKa H JAIbHEHIIeM HayIHO-TEXHHIECKOM Pa3BUTHH,
posn Qu3uku B (GOPMHUPOBAHMH KPyrosopa M (YHKIHOHAIbHON
TPaMOTHOCTH 9E€IOBEKA TSI PELICHIST IPAKTHIECKIX 3a1at;;

T1P68) chopMHUPOBAHHOCTE YMEHHS IPHUMEHSATh MOJIYYCHHBIC 3HAHUS JUIS
0OBSCHEHHS YCIIOBHI MPOTEKaHUs (PU3HUECKHX SIBICHUH B MPHPOJE H IS
MPUHSATHS MPAKTHYECKUX PEIICHHH B MOBCEJHEBHON XHU3HH JUISL
obecriedeHns: 6€30MacCHOCTH TIPU 0OpaIieHNH ¢ OBITOBBIMH MPHOOpaMH 1
TeXHHYECKHMMH YCTPOICTBAMM, COXPAHEHMs 3JJ0POBbS M COOJIONCHHS
HOPM 9KOJIOIHYECKOrO MOBEJCHUS B OKPYIKaIOIlel cpejie; MOHUMAaHHe
HCOGXO}.U/IM()CTVI IIpVIMeHeHVIﬂ J.lOCTH)KeHMﬁ (1)“3]/“([4 4 TeXHOJlOl‘Mﬁ piibs
PALHOHANBHOTO IPHPOIOIIONIb30BAHHSL;;

I1P63) BIajeHHE OCHOBOINOJATAIOIMMU (U3MYECKUMH MOHATUSIMH U
BEIIMYMHAMY, XapaKTEPH3YIOMNUMH (GH3HYECKUE TPOLECCH (CBA3AHHBIMI
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaMMO}leﬁCTBMeM TE€JI, MEXaHUYECCKUMHU
KOJICOAHISIME U BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHIEM BEIIECTBa,
[TCIJIOBBIMH HpOIleCCaMM; 3J'ICKTpVI‘IeCKVIM U MArHuTHBIM IOJIAMH,
9IEKTPUYECKHM TOKOM, DJICKTPOMArHUTHBIME KOICOAHUSMI U BOJHAMU;
ONTHYECKHMH SIBICHUAMH; KBAHTOBBIMHU SIBJICHHSIMHU, CTPOCHHEM aTOMa 1
ATOMHOTO SIpa, PaIHOAKTHBHOCTBIO); BIAJACHHE OCHOBOIOJATAOLIMI
ACTPOHOMHMYECKHUMH IOHSTHAMHM, MO3BOLIIONIMMU XapaKTEepH30BaTh
[poLecChl, MPOHCXOAIINE Ha 3Be31aX, B 3BE3AHBIX CHCTEMax, B
MEKIaTAKTHYCCKOI CPesie; IBIKCHUE HEOCCHBIX TEJ, SBOIIIOLHIO 3BE3]]
BceneHHoit;;

IIP66) BiajgeHMEe OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUS,
HCIONIE3YEeMBIMU B (YH3HKE: IIPOBOAMTE MPSIMbIE I KOCBEHHBIE H3MEPEHHS
(bH3MYCCKUX BEIMYMH, BHIOUPAsT ONTHMAIBHBIH CIOCOO H3MEPCHUS U
HCIIONIB3YSI M3BECTHBIE METOABI OLEHKH OTPELIHOCTeH H3MEPeHHH,
[POBOJAUTH HMCCICIOBAHHE 3aBHCHMOCTCH (HU3MYCCKUX BEIHYHH C
UCIOTb30BAHMEM IMPSAMBIX HM3MEpPEHHH, OOBACHATH IONyYeHHBIE
pe3ynbTAThI, HCIONB3Ysl (U3HIECKHE TCOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI, COOJIIOJATH NpaBHiIa GE30MacHOroO Tpyjga IpH
[POBEICHHH HCCIEIOBAHMI B PaMKaX y4eOHOr0 SKCIICPUMEHTA H y4eOHO-
HCCIIeJOBATENILCKOM JIEATENBHOCTH C HMCIOJIb30BAaHHEM LU(PPOBEIX
H3MEPUTEIBHBIX YCTPOICTB M 1abopaTopHOro 0GOpYZOBAHHS;
Cc(OpPMUPOBAHHOCTh TPEACTABICHUIT O METOJaX IOJYYCHUsS HAYYHBIX
ACTPOHOMUYECKUX 3HAHHIT;;

I1P62) chopMHPOBAHHOCTE YMEHHI Paciio3HaBaTh (HYH3UYECKUE SBICHUS
(mpouecchl) H OOBACHATH HX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE INPSAMOIMHEIIHOEe IBHKEHHE,
CcBOOOIHOC MaJCHHE TN, ABIDKCHHC MO OKPYKHOCTH, HHCPLHS,
B3aMMOJIEICTBHE Tell, KolebaTebHOe IBIDKEHHE, Pe30HAHC, BOITHOBOE
nBiokeHue; quddysus, OpOYHOBCKOE ABIKCHHE, CTPOCHHE KHAKOCTEH U
TBEP/IBIX Tell, N3MEHEHHEe 00beMa Tell NPH HarpeBaHWH (OXJIAKICHNH),
TeIIoBOC paBHOBECHE, HCIAPEHHE, KOHJCHCAIMs, ILIaBICHHE,
KleCTaJlJIVl3aLU/I5I, KHUII€HUE, BJIAXKHOCTH BOS}.lyXa, CBs3b Cpe}.lHel\//l
KIHHETHYECKOI SHEPTHH TEILIOBOTO JBIKEHHS MOICKYI C aOCOIIOTHOM
TeMllepa1‘yp0ﬁ, TIOBBIIICHHUE JlaBJICHUSA ra3za llpl/l €ero Hal‘peEaHMM B
3aKpBITOM COCYyJe, CBS3b MEXKIY MapaMeTpaMH COCTOSHUS rasa B
M30IIPOLIECCaX; MICKTPU3ALIMS Tel, B3aMMOJICHCTBHE 3apsi10B, HArPEBaHUE|
[POBOJHMKA C TOKOM, B3aUMOJCHCTBIE MAarHUTOB, 3JICKTPOMArHHTHAS
MH}]yKllHﬂ, ﬂeﬁCTBMe MarHMTHOrO mnoJisi Ha nposonum{ C TOKOM H
IBIOKYIniics 3apsif, dICKTPOMAarHUTHBIE KOJNEOAHHS M BOJHBL,
PSMOJIMHEHHOE PACIIPOCTPAHEHNE CBETA, OTPAXKEHHE, MPETOMICHHE,
nnTepdepenuns, AndpPakuus U HOIIPH3ALHs CBETa, AUCIEPCHUs CBETa;
(orossiekTpudeckuii 3QpeKT, cBETOBOE IaBiEHHE, BO3HUKHOBCHUE
IMHEIYaTOro CIeKTpa aToMa BOAOPO/A, €CTECTBEHHAS U HCKYCCTBEHHAs
PaIMOAKTUBHOCTS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMH, 3aKOHAMI H TCOPHSIMH, YBEPCHHOE
HCII0/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e GU3HISCKUX
SIBIICHMI1 U IIPOLIECCOB;;

I1P65) yMeHMe YUYUTHIBATH TI'PAHHMIBI MPUMEHEHHS H3YUYCHHBIX
(hu3MIecKNX MojeNeil: MaTepuanbHas TOYKA, HHEpPIHAIbHAS CHCTEMa
OTCYeTa, HACAIbHBIN ra3; MOZEIH CTPOCHHS Ia30B, KHAKOCTEH H TBEPIBIX
TeI1, TOYeUHBIIT HIIeKTPIHYECKHIT 3apsi, sAepHast MOJEINb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIPa IPU PELIeHHH HUNIECKUX 3aa4;;

[1P610) oBasenye yMeHHsAMHU PaboTaTh B TPYyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peliaTh PACYETHBIC 3a/1a4l C SBHO
3aJaHHOI (pU3MUECKON MOMIENBIO, HCHONB3Ys (QU3HYECKHE 3aKOHBI M
[PUHIHIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a1a4U BHIOUPATh QH3HIECKYIO
MOJIelIb, BBIACNATh (PU3NYECKHE BEIMYNHBI U (POPMYIIBI, HEOOXOANMBIE
s ee pelieHHs, IPOBOAHTH PacUeThl W OLCHHBATH PEalbHOCTH
[OJIy4CHHOTO 3Ha4YeHUs PU3NYECKOH BEIMYHMHBI; PEIIaTh KaueCTBCHHBIC
3agadd, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPCUYUBYIO IEIOUKY
paccy KJeHHil ¢ OIOpoii Ha M3ydYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(busnuecKkue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMLUM MO OTHOIICHUIO K
usnueckoit nHpopMAIIH, MOMTydaeMOit U3 pasHbIX HCTOYHHKOB, YMEHHUH
HCII0JIb30BaTh LU(POBBIC TEXHOJOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHHUS,
MHTEPIpPEeTAld W MPEeJCTaBICHHUS y4eOHOH M HayIHO-NOMYISIPHOI
MHOPMALNK; Pa3BHTHE YMEHHH KPUTHYECKOTO aHAIN3a IOJNydaeMoit
nHbOpMaLnY;
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OK 06. IIposBaaTh rpaxaaHCKO-
NaTPUOTHYECKYK  TMO3MIHIO,
IeMOHCTPHPOBATH  OCO3HAHHOE
moBeJCHME Ha OCHOBE
TPAJMIHOHHBIX  POCCHHCKHX
1yXOBHO-HPABCTBEHHbIX LICHHOCTEH,
B TOM 4YHCJIE C YUYETOM
rapMOHH3ALMK MEXHAIMOHATBHBIX
W MEXpPENUTHO3HBIX OTHONICHMIA,
NPUMEHATH CTaHAAPTH
AHTHKOPPYIIMOHHOTO TIOBEICHHS

OBnajieHHe yHHBEPCAIbHBIME y4eOHBIMH [I03HABATEILHEIMA ACHCTBHAMH a)
6a30BbIC JIOTHYECKHE MAEHCTBHSA: CAMOCTOATENBHO (OPMYIHPOBATH U
AKTyaJIM3UPOBATh MPOOJIEMY, PACCMAaTPHBATEL €€ BCECTOPOHHE, yCTAHABIMBATH
CYIIECTBEHHBIH MPU3HAK HJIM OCHOBAHHMA I CPABHCHHSA, KIacCHDUKALNU H
0000MICHHS; OTIPEAEIIATD eNH JeSITEIBHOCTH, 3aaBaTh MapaMeTPhl U KPUTECPHH
UX JOCTHIXKCHHS; BBISBIATH 3aKOHOMCPHOCTH H IPOTHBOPEYHS B
[paccMaTpHBaEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICSTEIBHOCTD, OLCHUBATh
COOTBETCTBHE pE3yIbTATOB ILEJIAM, OIECHHBATH PHCKH TOCIEACTBHI
e TeNBHOCTH; Pa3BUBATh KPEATHBHOE MBILIICHHE NPH PEIICHHH JKU3HEHHBIX
pobiem;;

OBJ1aJIcHUE YHHBEPCAIBHBIMH PETyJISTHBHBIMH JACHCTBUSIMHU: B) SMOLIMOHAIBHBII
MHTEIIEKT, MPEANONaralmuil cOpPMHPOBAHHOCTD: CaMOpPETyJIHPOBAHHS,
BKJIIOYAIONIET0 CAMOKOHTPOIIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE
[OBEJCHNE, CIOCOOHOCT aJalTHPOBATHCS K OMOLHOHAIBHBIM H3MEHCHHSIM I
llpOﬂBJlﬂTb l‘MGKOC'I‘b, 6bl'l'b O'I'Kpb bIM HOBOMy; BHy'l'peHHei”l MOTHUBALMUH,
BKIIOYAOIeH CTpeMiIeHHE K MOCTIKCHHIO LEIH U YCIEXy, ONTHMHU3M,
WHUIIMATUBHOCTH, yMeHVlC Llel?’lC’FEOBa’Fb, MCXO0JIs U3 CBOUX BO3MO){(HOC’FCFI;;
OBnajeHne yHHBEPCAIbHBIME y4COHBIMH [O3HABATEIBHBIMH [CHCTBHSAMH B)
paGoTa ¢ MH(popMauueil: BIaJeTh HABBIKAMH MONYYEHHs] HHGOPMAaLUH U3
HCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IIOUCK, aHAIM3,
CHCTEMATH3ALlMIO ¥ HHTEPIPETALNI0 NHPOPMALHN Pa3IHYHBIX BUIOB U (opM
[IPeICTAaBICHHUS;;

OBJ'la[leHVIe yHVlBepCaJ’IbHHMM peryﬂﬁTMBHblMM }]CﬁCTBVlﬂMVl: a)
CaMOOpPraHM3alus: CAMOCTOSNTEIbHO OCYLIECTBISATH IO3HABATENbHYIO
e TEIIBHOCTD, BBISABIAT IIPOOIEMBI, CTABUTh U (HOPMYIIMPOBATH COOCTBEHHBIC
3amaun B 06pas’oBATEIbHOH AEATCABHOCTH M JKH3HCHHBIX CHTYAaI[HsX;
CaMOCTOSATENBHO COCTABIATH ILUIAH PEUICHHS MPOOIEMBI C y4ETOM HMEIOIIMNXCS
[pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTEIT U PEAIIOYTEHHIT; AeNaTh OCO3HAHHBIH
BBIOOp, apTYMEHTUPOBATH €I, OpaTh OTBCTCTBEHHOCTD 33 PEIICHHE; OLICHUBATH
[PHOOPETEHHBIIT OIIBIT;;

OB1ajicHie YHHBEPCATbHBIMI KOMMYHHUKATHBHBIMH JCHCTBUAMH: 6) COBMECTHAs
eSITeIbHOCTE: IMOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON M
WH/MBHlyaJbHOM PabOoThI; BHIOMPATh TEMATHKY M METO/bI COBMECTHBIX JCHCTBHI
C y4eToM OOLINX HHTEPECOB H BO3MOXKHOCTEH Ka)KI0r0 WIeHa KOJUIEKTHBA;;
OBJ1a/icHIE YHHBEPCATBHBIMI PETYIATHBHBIMU ACHCTBUSAMH: I') IIPHHATHE CeOs1 1
pyrux moneii: mpuHAMAaTh cels, MOHMMas CBOM HEJOCTaTKU U JJOCTOUHCTBA;;
OBJaJIcHUE YHUBEPCATbHBIMU KOMMYHHUKAaTUBHBIMH ACHCTBUSMHU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHMKAaLMH BO BCeX cdepax XKMU3HH; paclo3HaBaTh
HeBepOaIbHbIC CPEACTBA OOIICHMS, IOHMMATh 3HAYCHHE COLMATbHBIX 3HAKOB,
pacro3HaBaTh MPENOCHUIKH KOH(QIMKTHBIX CUTYAlHil U CMArYaTh KOHGINKTEL,
BIIaJICTh PAa3INIHBIMH CIOCOOAMHU OOIICHNUS U B3aUMOICHCTBHS;;

OBJ1aJicHHe YHHUBEPCATLHBIMU PETYISTHBHBIME JCHICTBHAMNI: 6) CAMOKOHTPOJIB:
1aBaTh OLICHKY HOBBIM CHTYaIUsIM, BHOCHTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;;

OBJlajicHHE YHUBEPCAJIbHBIMU y4eOHBIMU [O3HABATEIbHBIMU JCHCTBHAMH 0)
0a3oBble MCCIENOBATENbCKHE JAEHCTBUA: BIAJETh HABBHIKAMH yd4eOHO-
HCCIICOBATEIbCKOM U MPOCKTHOH NESATEIBHOCTH, HABBIKAMH Pa3PCLICHUS
poGIIeM; CIIOCOOHOCTE U TOTOBHOCTh K CAMOCTOSTEILHOMY TOMCKY METOJI0B
pCLICHIS PAKTHYECKHX 3a/ad, IPUMEHEHHIO PAa3IHYHbIX MCTOJOB MO3HAHHS;
OBIIaJICHNE BHJAMH JEATENBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHs, €ro
HHTEPIPETANHH, MPeoOPa3oBaHUI0 W NPHMEHEHHIO B PAa3IMIHBIX y4EOHBIX
CM'I"yaLlMSIX, B TOM 4YUCJIC I]pl/l CO3/1aHUH y‘le6Hle W COIMAJIBHBIX llpOeK'l‘OB;
(hopMHIpOBaHHE HAYYHOTO THIIA MBIIUICHNS, BIAJCHHE HAYIHOMH TEPMHHOIOTHEH,
KJIFOUEBBIMU ITOHATHSAMH U METOJIaMH; CTaBUTh WU (l)OpMleMp()Ba,Tb COGCTBCHHHC
3aa9l B 00pa30BaTEIbHOI ACATEALHOCTH W JKU3HCHHBIX CHTYALHsX; BBIIBISTH
HquMHHO-Cﬂe}]CTBeHHble CBS3H H aKTyaﬂM3MpoBaTb Sa}laqy, BBIJIBUT'ATh
THIOTE3y ee PelICHUs, HaXOAUTh apryMEHTHI AJIs JOKa3aTeIbCTBAa CBOUX
YTBEPXKJCHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUHU PEIICHHs; aHAJIN3UPOBAThH
[OJTy<CHHBIEC B XOJ€ PEIICHUS 3aJa4l Pe3yIbTaThl, KPUTHIECKH OLEHHBATD UX
ﬂOCTOBepHOCTb, HpOFHOBleOBaTh HU3MEHEHHME B HOBBIX yCJ'l()BVIﬂX; paSpaﬁaTblBaTb
[UIaH PeLICHHS MPOOIEMBI C y4eTOM aHAIH3a HMEIOMIMXCS MAaTePHAIBHBIX U
HeMaTepUaIbHBIX PECYPCOB; OCYIICCTBIIATH LIeJICHANPABICHHBIN IIOMCK EPEHOCa
CpeAcTB U croco60B AeiiCTBUS B IPO(ECCHOHATBHYIO CPELY; YMETh IEPEHOCHTH
3HAHWSI B [O3HABATEIbHYIO M MPAKTHYECKYIO 00JACTH KH3HEACSITEIbHOCTH;
yMeTb HHTErPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIaCTel;

[1P61) chopMUpOBAHHOCTH NPEICTABIEHHH O POIH M MecTe (PU3UKH U
ACTPOHOMHHM B COBPEMEHHOH Hay4YHOW KapTHHE MHpa, O
crcTeMooOpasylomel poinn (GpU3NKKM B PasBUTHH €CTECTBEHHBIX HAYK,
TCXHHKH M COBPEMECHHBIX TEXHOIOTHIl, O BKJIage POCCHIICKHX H
3apyOCKHBIX Y4YeHBIX-QU3MKOB B pa3BUTHE HAyKH; NMOHHUMaHHE
(busnecKoil CymHOCTH HAabII0JaeMBIX SBICHIH MUKPOMHpA, MAaKPOMIpA
W MeraMupa; NMOHHMaHHE POJU AaCTPOHOMHH B IPAKTHYECKOI
ICSTEIBHOCTH 4eI0BeKa H JAIbHEHIIeM HayIHO-TEXHHIECKOM Pa3BUTHH,
posn Qu3uku B (GOPMHUPOBAHMH KPyrosopa M (YHKIHOHAIbHON
TPaMOTHOCTH 9E€IOBEKA TSI PELICHIST IPAKTHIECKIX 3a1at;;

T1P68) chopMHUPOBAHHOCTE YMEHHS IPHUMEHSATh MOJIYYCHHBIC 3HAHUS JUIS
0OBSCHEHHS YCIIOBHI MPOTEKaHUs (PU3HUECKHX SIBICHUH B MPHPOJE H IS
MPUHSATHS MPAKTHYECKUX PEIICHHH B MOBCEJHEBHON XHU3HH JUISL
obecriedeHns: 6€30MacCHOCTH TIPU 0OpaIieHNH ¢ OBITOBBIMH MPHOOpaMH 1
TeXHHYECKHMMH YCTPOICTBAMM, COXPAHEHMs 3JJ0POBbS M COOJIONCHHS
HOPM 9KOJIOIHYECKOrO MOBEJCHUS B OKPYIKaIOIlel cpejie; MOHUMAaHHe
HCOGXO}.U/IM()CTVI IIpVIMeHeHVIﬂ J.lOCTH)KeHMﬁ (1)“3]/“([4 4 TeXHOJlOl‘Mﬁ piibs
PALHOHANBHOTO IPHPOIOIIONIb30BAHHSL;;

I1P63) BIajeHHE OCHOBOINOJATAIOIMMU (U3MYECKUMH MOHATUSIMH U
BEIIMYMHAMY, XapaKTEPH3YIOMNUMH (GH3HYECKUE TPOLECCH (CBA3AHHBIMI
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaMMO}leﬁCTBMeM TE€JI, MEXaHUYECCKUMHU
KOJICOAHISIME U BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHIEM BEIIECTBa,
[TCIJIOBBIMH HpOIleCCaMM; 3J'ICKTpVI‘IeCKVIM U MArHuTHBIM IOJIAMH,
9IEKTPUYECKHM TOKOM, DJICKTPOMArHUTHBIME KOICOAHUSMI U BOJHAMU;
ONTHYECKHMH SIBICHUAMH; KBAHTOBBIMHU SIBJICHHSIMHU, CTPOCHHEM aTOMa 1
ATOMHOTO SIpa, PaIHOAKTHBHOCTBIO); BIAJACHHE OCHOBOIOJATAOLIMI
ACTPOHOMHMYECKHUMH IOHSTHAMHM, MO3BOLIIONIMMU XapaKTEepH30BaTh
[poLecChl, MPOHCXOAIINE Ha 3Be31aX, B 3BE3AHBIX CHCTEMax, B
MEKIaTAKTHYCCKOI CPesie; IBIKCHUE HEOCCHBIX TEJ, SBOIIIOLHIO 3BE3]]
BceneHHoit;;

IIP66) BiajgeHMEe OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUS,
HCIONIE3YEeMBIMU B (YH3HKE: IIPOBOAMTE MPSIMbIE I KOCBEHHBIE H3MEPEHHS
(bH3MYCCKUX BEIMYMH, BHIOUPAsT ONTHMAIBHBIH CIOCOO H3MEPCHUS U
HCIIONIB3YSI M3BECTHBIE METOABI OLEHKH OTPELIHOCTeH H3MEPeHHH,
[POBOJAUTH HMCCICIOBAHHE 3aBHCHMOCTCH (HU3MYCCKUX BEIHYHH C
UCIOTb30BAHMEM IMPSAMBIX HM3MEpPEHHH, OOBACHATH IONyYeHHBIE
pe3ynbTAThI, HCIONB3Ysl (U3HIECKHE TCOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI, COOJIIOJATH NpaBHiIa GE30MacHOroO Tpyjga IpH
[POBEICHHH HCCIEIOBAHMI B PaMKaX y4eOHOr0 SKCIICPUMEHTA H y4eOHO-
HCCIIeJOBATENILCKOM JIEATENBHOCTH C HMCIOJIb30BAaHHEM LU(PPOBEIX
H3MEPUTEIBHBIX YCTPOICTB M 1abopaTopHOro 0GOpYZOBAHHS;
Cc(OpPMUPOBAHHOCTh TPEACTABICHUIT O METOJaX IOJYYCHUsS HAYYHBIX
ACTPOHOMUYECKUX 3HAHHIT;;

I1P62) chopMHPOBAHHOCTE YMEHHI Paciio3HaBaTh (HYH3UYECKUE SBICHUS
(mpouecchl) H OOBACHATH HX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE INPSAMOIMHEIIHOEe IBHKEHHE,
CcBOOOIHOC MaJCHHE TN, ABIDKCHHC MO OKPYKHOCTH, HHCPLHS,
B3aMMOJIEICTBHE Tell, KolebaTebHOe IBIDKEHHE, Pe30HAHC, BOITHOBOE
nBiokeHue; quddysus, OpOYHOBCKOE ABIKCHHE, CTPOCHHE KHAKOCTEH U
TBEP/IBIX Tell, N3MEHEHHEe 00beMa Tell NPH HarpeBaHWH (OXJIAKICHNH),
TeIIoBOC paBHOBECHE, HCIAPEHHE, KOHJCHCAIMs, ILIaBICHHE,
KleCTaJlJIVl3aLU/I5I, KHUII€HUE, BJIAXKHOCTH BOS}.lyXa, CBs3b Cpe}.lHel\//l
KIHHETHYECKOI SHEPTHH TEILIOBOTO JBIKEHHS MOICKYI C aOCOIIOTHOM
TeMllepa1‘yp0ﬁ, TIOBBIIICHHUE JlaBJICHUSA ra3za llpl/l €ero Hal‘peEaHMM B
3aKpBITOM COCYyJe, CBS3b MEXKIY MapaMeTpaMH COCTOSHUS rasa B
M30IIPOLIECCaX; MICKTPU3ALIMS Tel, B3aMMOJICHCTBHE 3apsi10B, HArPEBaHUE|
[POBOJHMKA C TOKOM, B3aUMOJCHCTBIE MAarHUTOB, 3JICKTPOMArHHTHAS
MH}]yKllHﬂ, ﬂeﬁCTBMe MarHMTHOrO mnoJisi Ha nposonum{ C TOKOM H
IBIOKYIniics 3apsif, dICKTPOMAarHUTHBIE KOJNEOAHHS M BOJHBL,
PSMOJIMHEHHOE PACIIPOCTPAHEHNE CBETA, OTPAXKEHHE, MPETOMICHHE,
nnTepdepenuns, AndpPakuus U HOIIPH3ALHs CBETa, AUCIEPCHUs CBETa;
(orossiekTpudeckuii 3QpeKT, cBETOBOE IaBiEHHE, BO3HUKHOBCHUE
IMHEIYaTOro CIeKTpa aToMa BOAOPO/A, €CTECTBEHHAS U HCKYCCTBEHHAs
PaIMOAKTUBHOCTS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMH, 3aKOHAMI H TCOPHSIMH, YBEPCHHOE
HCII0/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e GU3HISCKUX
SIBIICHMI1 U IIPOLIECCOB;;

I1P65) yMeHMe YUYUTHIBATH TI'PAHHMIBI MPUMEHEHHS H3YUYCHHBIX
(hu3MIecKNX MojeNeil: MaTepuanbHas TOYKA, HHEpPIHAIbHAS CHCTEMa
OTCYeTa, HACAIbHBIN ra3; MOZEIH CTPOCHHS Ia30B, KHAKOCTEH H TBEPIBIX
TeI1, TOYeUHBIIT HIIeKTPIHYECKHIT 3apsi, sAepHast MOJEINb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIPa IPU PELIeHHH HUNIECKUX 3aa4;;

[1P610) oBasenye yMeHHsAMHU PaboTaTh B TPYyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peliaTh PACYETHBIC 3a/1a4l C SBHO
3aJaHHOI (pU3MUECKON MOMIENBIO, HCHONB3Ys (QU3HYECKHE 3aKOHBI M
[PUHIHIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a1a4U BHIOUPATh QH3HIECKYIO
MOJIelIb, BBIACNATh (PU3NYECKHE BEIMYNHBI U (POPMYIIBI, HEOOXOANMBIE
s ee pelieHHs, IPOBOAHTH PacUeThl W OLCHHBATH PEalbHOCTH
[OJIy4CHHOTO 3Ha4YeHUs PU3NYECKOH BEIMYHMHBI; PEIIaTh KaueCTBCHHBIC
3agadd, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPCUYUBYIO IEIOUKY
paccy KJeHHil ¢ OIOpoii Ha M3ydYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(busnuecKkue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMLUM MO OTHOIICHUIO K
usnueckoit nHpopMAIIH, MOMTydaeMOit U3 pasHbIX HCTOYHHKOB, YMEHHUH
HCII0JIb30BaTh LU(POBBIC TEXHOJOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHHUS,
MHTEPIpPEeTAld W MPEeJCTaBICHHUS y4eOHOH M HayIHO-NOMYISIPHOI
MHOPMALNK; Pa3BHTHE YMEHHH KPUTHYECKOTO aHAIN3a IOJNydaeMoit
nHbOpMaLnY;
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OK 02. Hcrions30BaTh COBpEMEHHbIE
cpeIcTBa MOWCKA, aHAIW3a H
WHTEPIpeTalnl HHPOPMALUH U
HHPOPMALHOHHBIC TEXHOIOTHH IS
BHINOJNHECHHUS 3agayu
poGecCHOHATBHOI JEsITeIbHOCTH

OBnajieHHe yHHBEPCAIbHBIME y4eOHBIMH [I03HABATEILHEIMA ACHCTBHAMH a)
6a30BbIC JIOTHYECKHE MAEHCTBHSA: CAMOCTOATENBHO (OPMYIHPOBATH U
AKTyaJIM3UPOBATh MPOOJIEMY, PACCMAaTPHBATEL €€ BCECTOPOHHE, yCTAHABIMBATH
CYIIECTBEHHBIH MPU3HAK HJIM OCHOBAHHMA I CPABHCHHSA, KIacCHDUKALNU H
0000MICHHS; OTIPEAEIIATD eNH JeSITEIBHOCTH, 3aaBaTh MapaMeTPhl U KPUTECPHH
UX JOCTHIXKCHHS; BBISBIATH 3aKOHOMCPHOCTH H IPOTHBOPEYHS B
[paccMaTpHBaEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICSTEIBHOCTD, OLCHUBATh
COOTBETCTBHE pE3yIbTATOB ILEJIAM, OIECHHBATH PHCKH TOCIEACTBHI
e TeNBHOCTH; Pa3BUBATh KPEATHBHOE MBILIICHHE NPH PEIICHHH JKU3HEHHBIX
pobiem;;

OBJ1aJIcHUE YHHBEPCAIBHBIMH PETyJISTHBHBIMH JACHCTBUSIMHU: B) SMOLIMOHAIBHBII
MHTEIIEKT, MPEANONaralmuil cOpPMHPOBAHHOCTD: CaMOpPETyJIHPOBAHHS,
BKJIIOYAIONIET0 CAMOKOHTPOIIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE
[OBEJCHNE, CIOCOOHOCT aJalTHPOBATHCS K OMOLHOHAIBHBIM H3MEHCHHSIM I
llpOﬂBJlﬂTb l‘MGKOC'I‘b, 6bl'l'b O'I'Kpb bIM HOBOMy; BHy'l'peHHei”l MOTHUBALMUH,
BKIIOYAOIeH CTpeMiIeHHE K MOCTIKCHHIO LEIH U YCIEXy, ONTHMHU3M,
WHUIIMATUBHOCTH, yMeHVlC Llel?’lC’FEOBa’Fb, MCXO0JIs U3 CBOUX BO3MO){(HOC’FCFI;;
OBnajeHne yHHBEPCAIbHBIME y4COHBIMH [O3HABATEIBHBIMH [CHCTBHSAMH B)
paGoTa ¢ MH(popMauueil: BIaJeTh HABBIKAMH MONYYEHHs] HHGOPMAaLUH U3
HCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IIOUCK, aHAIM3,
CHCTEMATH3ALlMIO ¥ HHTEPIPETALNI0 NHPOPMALHN Pa3IHYHBIX BUIOB U (opM
[IPeICTAaBICHHUS;;

OBJ'la[leHVIe yHVlBepCaJ’IbHHMM peryﬂﬁTMBHblMM }]CﬁCTBVlﬂMVl: a)
CaMOOpPraHM3alus: CAMOCTOSNTEIbHO OCYLIECTBISATH IO3HABATENbHYIO
e TEIIBHOCTD, BBISABIAT IIPOOIEMBI, CTABUTh U (HOPMYIIMPOBATH COOCTBEHHBIC
3amaun B 06pas’oBATEIbHOH AEATCABHOCTH M JKH3HCHHBIX CHTYAaI[HsX;
CaMOCTOSATENBHO COCTABIATH ILUIAH PEUICHHS MPOOIEMBI C y4ETOM HMEIOIIMNXCS
[pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTEIT U PEAIIOYTEHHIT; AeNaTh OCO3HAHHBIH
BBIOOp, apTYMEHTUPOBATH €I, OpaTh OTBCTCTBEHHOCTD 33 PEIICHHE; OLICHUBATH
[PHOOPETEHHBIIT OIIBIT;;

OB1ajicHie YHHBEPCATbHBIMI KOMMYHHUKATHBHBIMH JCHCTBUAMH: 6) COBMECTHAs
eSITeIbHOCTE: IMOHMMATh M HCIONB30BATh IPEHMYIIECTBA KOMaHIHON M
WH/MBHlyaJbHOM PabOoThI; BHIOMPATh TEMATHKY M METO/bI COBMECTHBIX JCHCTBHI
C y4eToM OOLINX HHTEPECOB H BO3MOXKHOCTEH Ka)KI0r0 WIeHa KOJUIEKTHBA;;
OBJ1a/icHIE YHHBEPCATBHBIMI PETYIATHBHBIMU ACHCTBUSAMH: I') IIPHHATHE CeOs1 1
pyrux moneii: mpuHAMAaTh cels, MOHMMas CBOM HEJOCTaTKU U JJOCTOUHCTBA;;
OBJaJIcHUE YHUBEPCATbHBIMU KOMMYHHUKAaTUBHBIMH ACHCTBUSMHU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHMKAaLMH BO BCeX cdepax XKMU3HH; paclo3HaBaTh
HeBepOaIbHbIC CPEACTBA OOIICHMS, IOHMMATh 3HAYCHHE COLMATbHBIX 3HAKOB,
pacro3HaBaTh MPENOCHUIKH KOH(QIMKTHBIX CUTYAlHil U CMArYaTh KOHGINKTEL,
BIIaJICTh PAa3INIHBIMH CIOCOOAMHU OOIICHNUS U B3aUMOICHCTBHS;;

OBJ1aJicHHe YHHUBEPCATLHBIMU PETYISTHBHBIME JCHICTBHAMNI: 6) CAMOKOHTPOJIB:
1aBaTh OLICHKY HOBBIM CHTYaIUsIM, BHOCHTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;;

OBJlajicHHE YHUBEPCAJIbHBIMU y4eOHBIMU [O3HABATEIbHBIMU JCHCTBHAMH 0)
0a3oBble MCCIENOBATENbCKHE JAEHCTBUA: BIAJETh HABBHIKAMH yd4eOHO-
HCCIICOBATEIbCKOM U MPOCKTHOH NESATEIBHOCTH, HABBIKAMH Pa3PCLICHUS
poGIIeM; CIIOCOOHOCTE U TOTOBHOCTh K CAMOCTOSTEILHOMY TOMCKY METOJI0B
pCLICHIS PAKTHYECKHX 3a/ad, IPUMEHEHHIO PAa3IHYHbIX MCTOJOB MO3HAHHS;
OBIIaJICHNE BHJAMH JEATENBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHs, €ro
HHTEPIPETANHH, MPeoOPa3oBaHUI0 W NPHMEHEHHIO B PAa3IMIHBIX y4EOHBIX
CM'I"yaLlMSIX, B TOM 4YUCJIC I]pl/l CO3/1aHUH y‘le6Hle W COIMAJIBHBIX llpOeK'l‘OB;
(hopMHIpOBaHHE HAYYHOTO THIIA MBIIUICHNS, BIAJCHHE HAYIHOMH TEPMHHOIOTHEH,
KJIFOUEBBIMU ITOHATHSAMH U METOJIaMH; CTaBUTh WU (l)OpMleMp()Ba,Tb COGCTBCHHHC
3aa9l B 00pa30BaTEIbHOI ACATEALHOCTH W JKU3HCHHBIX CHTYALHsX; BBIIBISTH
HquMHHO-Cﬂe}]CTBeHHble CBS3H H aKTyaﬂM3MpoBaTb Sa}laqy, BBIJIBUT'ATh
THIOTE3y ee PelICHUs, HaXOAUTh apryMEHTHI AJIs JOKa3aTeIbCTBAa CBOUX
YTBEPXKJCHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUHU PEIICHHs; aHAJIN3UPOBAThH
[OJTy<CHHBIEC B XOJ€ PEIICHUS 3aJa4l Pe3yIbTaThl, KPUTHIECKH OLEHHBATD UX
ﬂOCTOBepHOCTb, HpOFHOBleOBaTh HU3MEHEHHME B HOBBIX yCJ'l()BVIﬂX; paSpaﬁaTblBaTb
[UIaH PeLICHHS MPOOIEMBI C y4eTOM aHAIH3a HMEIOMIMXCS MAaTePHAIBHBIX U
HeMaTepUaIbHBIX PECYPCOB; OCYIICCTBIIATH LIeJICHANPABICHHBIN IIOMCK EPEHOCa
CpeAcTB U croco60B AeiiCTBUS B IPO(ECCHOHATBHYIO CPELY; YMETh IEPEHOCHTH
3HAHWSI B [O3HABATEIbHYIO M MPAKTHYECKYIO 00JACTH KH3HEACSITEIbHOCTH;
yMeTb HHTErPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIaCTel;

[1P61) chopMUpOBAHHOCTH NPEICTABIEHHH O POIH M MecTe (PU3UKH U
ACTPOHOMHHM B COBPEMEHHOH Hay4YHOW KapTHHE MHpa, O
crcTeMooOpasylomel poinn (GpU3NKKM B PasBUTHH €CTECTBEHHBIX HAYK,
TCXHHKH M COBPEMECHHBIX TEXHOIOTHIl, O BKJIage POCCHIICKHX H
3apyOCKHBIX Y4YeHBIX-QU3MKOB B pa3BUTHE HAyKH; NMOHHUMaHHE
(busnecKoil CymHOCTH HAabII0JaeMBIX SBICHIH MUKPOMHpA, MAaKPOMIpA
W MeraMupa; NMOHHMaHHE POJU AaCTPOHOMHH B IPAKTHYECKOI
ICSTEIBHOCTH 4eI0BeKa H JAIbHEHIIeM HayIHO-TEXHHIECKOM Pa3BUTHH,
posn Qu3uku B (GOPMHUPOBAHMH KPyrosopa M (YHKIHOHAIbHON
TPaMOTHOCTH 9E€IOBEKA TSI PELICHIST IPAKTHIECKIX 3a1at;;

T1P68) chopMHUPOBAHHOCTE YMEHHS IPHUMEHSATh MOJIYYCHHBIC 3HAHUS JUIS
0OBSCHEHHS YCIIOBHI MPOTEKaHUs (PU3HUECKHX SIBICHUH B MPHPOJE H IS
MPUHSATHS MPAKTHYECKUX PEIICHHH B MOBCEJHEBHON XHU3HH JUISL
obecriedeHns: 6€30MacCHOCTH TIPU 0OpaIieHNH ¢ OBITOBBIMH MPHOOpaMH 1
TeXHHYECKHMMH YCTPOICTBAMM, COXPAHEHMs 3JJ0POBbS M COOJIONCHHS
HOPM 9KOJIOIHYECKOrO MOBEJCHUS B OKPYIKaIOIlel cpejie; MOHUMAaHHe
HCOGXO}.U/IM()CTVI IIpVIMeHeHVIﬂ J.lOCTH)KeHMﬁ (1)“3]/“([4 4 TeXHOJlOl‘Mﬁ piibs
PALHOHANBHOTO IPHPOIOIIONIb30BAHHSL;;

I1P63) BIajeHHE OCHOBOINOJATAIOIMMU (U3MYECKUMH MOHATUSIMH U
BEIIMYMHAMY, XapaKTEPH3YIOMNUMH (GH3HYECKUE TPOLECCH (CBA3AHHBIMI
C MEXAHUYECCKHUM JIBUKCHHUEM, BBaMMO}leﬁCTBMeM TE€JI, MEXaHUYECCKUMHU
KOJICOAHISIME U BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHIEM BEIIECTBa,
[TCIJIOBBIMH HpOIleCCaMM; 3J'ICKTpVI‘IeCKVIM U MArHuTHBIM IOJIAMH,
9IEKTPUYECKHM TOKOM, DJICKTPOMArHUTHBIME KOICOAHUSMI U BOJHAMU;
ONTHYECKHMH SIBICHUAMH; KBAHTOBBIMHU SIBJICHHSIMHU, CTPOCHHEM aTOMa 1
ATOMHOTO SIpa, PaIHOAKTHBHOCTBIO); BIAJACHHE OCHOBOIOJATAOLIMI
ACTPOHOMHMYECKHUMH IOHSTHAMHM, MO3BOLIIONIMMU XapaKTEepH30BaTh
[poLecChl, MPOHCXOAIINE Ha 3Be31aX, B 3BE3AHBIX CHCTEMax, B
MEKIaTAKTHYCCKOI CPesie; IBIKCHUE HEOCCHBIX TEJ, SBOIIIOLHIO 3BE3]]
BceneHHoit;;

IIP66) BiajgeHMEe OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUS,
HCIONIE3YEeMBIMU B (YH3HKE: IIPOBOAMTE MPSIMbIE I KOCBEHHBIE H3MEPEHHS
(bH3MYCCKUX BEIMYMH, BHIOUPAsT ONTHMAIBHBIH CIOCOO H3MEPCHUS U
HCIIONIB3YSI M3BECTHBIE METOABI OLEHKH OTPELIHOCTeH H3MEPeHHH,
[POBOJAUTH HMCCICIOBAHHE 3aBHCHMOCTCH (HU3MYCCKUX BEIHYHH C
UCIOTb30BAHMEM IMPSAMBIX HM3MEpPEHHH, OOBACHATH IONyYeHHBIE
pe3ynbTAThI, HCIONB3Ysl (U3HIECKHE TCOPHH, 3aKOHBI H MOHATHS, U
nenaTh BBIBOABI, COOJIIOJATH NpaBHiIa GE30MacHOroO Tpyjga IpH
[POBEICHHH HCCIEIOBAHMI B PaMKaX y4eOHOr0 SKCIICPUMEHTA H y4eOHO-
HCCIIeJOBATENILCKOM JIEATENBHOCTH C HMCIOJIb30BAaHHEM LU(PPOBEIX
H3MEPUTEIBHBIX YCTPOICTB M 1abopaTopHOro 0GOpYZOBAHHS;
Cc(OpPMUPOBAHHOCTh TPEACTABICHUIT O METOJaX IOJYYCHUsS HAYYHBIX
ACTPOHOMUYECKUX 3HAHHIT;;

I1P62) chopMHPOBAHHOCTE YMEHHI Paciio3HaBaTh (HYH3UYECKUE SBICHUS
(mpouecchl) H OOBACHATH HX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M PaBHOYCKOPEHHOE INPSAMOIMHEIIHOEe IBHKEHHE,
CcBOOOIHOC MaJCHHE TN, ABIDKCHHC MO OKPYKHOCTH, HHCPLHS,
B3aMMOJIEICTBHE Tell, KolebaTebHOe IBIDKEHHE, Pe30HAHC, BOITHOBOE
nBiokeHue; quddysus, OpOYHOBCKOE ABIKCHHE, CTPOCHHE KHAKOCTEH U
TBEP/IBIX Tell, N3MEHEHHEe 00beMa Tell NPH HarpeBaHWH (OXJIAKICHNH),
TeIIoBOC paBHOBECHE, HCIAPEHHE, KOHJCHCAIMs, ILIaBICHHE,
KleCTaJlJIVl3aLU/I5I, KHUII€HUE, BJIAXKHOCTH BOS}.lyXa, CBs3b Cpe}.lHel\//l
KIHHETHYECKOI SHEPTHH TEILIOBOTO JBIKEHHS MOICKYI C aOCOIIOTHOM
TeMllepa1‘yp0ﬁ, TIOBBIIICHHUE JlaBJICHUSA ra3za llpl/l €ero Hal‘peEaHMM B
3aKpBITOM COCYyJe, CBS3b MEXKIY MapaMeTpaMH COCTOSHUS rasa B
M30IIPOLIECCaX; MICKTPU3ALIMS Tel, B3aMMOJICHCTBHE 3apsi10B, HArPEBaHUE|
[POBOJHMKA C TOKOM, B3aUMOJCHCTBIE MAarHUTOB, 3JICKTPOMArHHTHAS
MH}]yKllHﬂ, ﬂeﬁCTBMe MarHMTHOrO mnoJisi Ha nposonum{ C TOKOM H
IBIOKYIniics 3apsif, dICKTPOMAarHUTHBIE KOJNEOAHHS M BOJHBL,
PSMOJIMHEHHOE PACIIPOCTPAHEHNE CBETA, OTPAXKEHHE, MPETOMICHHE,
nnTepdepenuns, AndpPakuus U HOIIPH3ALHs CBETa, AUCIEPCHUs CBETa;
(orossiekTpudeckuii 3QpeKT, cBETOBOE IaBiEHHE, BO3HUKHOBCHUE
IMHEIYaTOro CIeKTpa aToMa BOAOPO/A, €CTECTBEHHAS U HCKYCCTBEHHAs
PaIMOAKTUBHOCTS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMH, 3aKOHAMI H TCOPHSIMH, YBEPCHHOE
HCII0/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e GU3HISCKUX
SIBIICHMI1 U IIPOLIECCOB;;

I1P65) yMeHMe YUYUTHIBATH TI'PAHHMIBI MPUMEHEHHS H3YUYCHHBIX
(hu3MIecKNX MojeNeil: MaTepuanbHas TOYKA, HHEpPIHAIbHAS CHCTEMa
OTCYeTa, HACAIbHBIN ra3; MOZEIH CTPOCHHS Ia30B, KHAKOCTEH H TBEPIBIX
TeI1, TOYeUHBIIT HIIeKTPIHYECKHIT 3apsi, sAepHast MOJEINb aTOMa, HYKJIOHHAs
MOJIe/Ib ATOMHOTO SIIPa IPU PELIeHHH HUNIECKUX 3aa4;;

[1P610) oBasenye yMeHHsAMHU PaboTaTh B TPYyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peliaTh PACYETHBIC 3a/1a4l C SBHO
3aJaHHOI (pU3MUECKON MOMIENBIO, HCHONB3Ys (QU3HYECKHE 3aKOHBI M
[PUHIHIIEI; HA OCHOBE aHAJIM3a YCIOBUS 3a1a4U BHIOUPATh QH3HIECKYIO
MOJIelIb, BBIACNATh (PU3NYECKHE BEIMYNHBI U (POPMYIIBI, HEOOXOANMBIE
s ee pelieHHs, IPOBOAHTH PacUeThl W OLCHHBATH PEalbHOCTH
[OJIy4CHHOTO 3Ha4YeHUs PU3NYECKOH BEIMYHMHBI; PEIIaTh KaueCTBCHHBIC
3agadd, BBICTPAMBAs JOTHYCCKH HEIPOTHBOPCUYUBYIO IEIOUKY
paccy KJeHHil ¢ OIOpoii Ha M3ydYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(busnuecKkue BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMLUM MO OTHOIICHUIO K
usnueckoit nHpopMAIIH, MOMTydaeMOit U3 pasHbIX HCTOYHHKOB, YMEHHUH
HCII0JIb30BaTh LU(POBBIC TEXHOJOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHHUS,
MHTEPIpPEeTAld W MPEeJCTaBICHHUS y4eOHOH M HayIHO-NOMYISIPHOI
MHOPMALNK; Pa3BHTHE YMEHHH KPUTHYECKOTO aHAIN3a IOJNydaeMoit
nHbOpMaLnY;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

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

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

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

HanmenoBanue Conep:xanue y4eGHOro Marepuaia u opMbl OpraHuA3aALMHI A TeTbHOCTH 00y4aroIMXCs O0bém B | Yposenb | Koabl komnerenumii,
pazzesioB U TeM qacax OCBOEHHS ¢$hopmuposanmnio
KOTOPBIX
CIoCco0CTBYET
3JIeMeHT MPOrpaMMbl
Tema 1 Copeprxanue yaeOHOTo MaTepuana OK 04., OK 01., OK
Beenenne 1 |JIexunonnpie 3anstust Nel dusuka v Mo3HaHUe MHUPa 1 06., OK 02.
2 [ITpakTudeckue 3ausaTust Nel OCHOBEI KHHEMATHKH. PelieHne NpakTHKO-OpHEHTHPOBAHHBIX 337144 2 2
Tema 2 Coneprxanue yaeOHOr0 MaTepuaia OK 04., OK 01., OK
Mexanuka 1 |JIekunonnsie 3ansaTus Ne2 OCHOBBI KHHEMATHKU 2 1 06., OK 02.
2 [IIpakTHyeckue 3aHsATHS Ne2 OCHOBEI KHHEMATHKH. Pemenne MpakTHKO-OpHEHTHPOBAHHBIX 33149 2 2
3 |JIekunonnsbie 3auATHA Ne3 OCHOBBI TMHAMUKI 2 1
4 [ITpakTHyeckue 3ausaTus Ne3 /IBrkeHne 10 OKPY>KHOCTH. PelreHne nmpakTHKO-OpHEHTHPOBAHHBIX 3a1ad 2 2
5 |Jlekunonnsie 3auaTHa Ned OCHOBEI CTATUKH 2 1
6 |IIpakTnueckue 3ansaTus Ne4 OCHOBBI TUHAMHKU U CTAaTUKH. PeleHne mpakTHKko-OpHeHTHPOBAHHBIX 33134 2 2
7 |JIekumnonnsble 3aHATHs NeS 3aK0H COXpaHEHUs B MEXaHHUKE 2 1
8 |IIpakTiyeckne 3ansaTus NeS 3aKoHBI COXpaHEHHUs B MEXaHHKeE. PellleHne NpakTHKO-OpHEeHTHPOBAHHBIX 3a1a4 4 2
9 |JIekuuonnsie 3aHaTHs N26 DIIeMEHTHI THIPOCTATHKY U TUAPOIMHAMUAKI 2 1
10|{ITpakTiyeckue 3ansaTus Ne6 Mexannka xuakoctell u ra3oB. Pemenne npaTnko-opHeHTHPOBAHHEIX 33124 2 2
Tema 3 Coneprkanue yaeOHOTO MaTepuaia OK 04., OK 01., OK
Mounexynsapnas| | |lexunonnbie 3ansrust Ne7 OCHOBBI MOJCKYISIPHO-KHHETHIECKON TCOPUH 4 1 06., OK 02.
?eﬂ ?VII/:)K IE/lIHaM nka o IMpakTuyeckue 3ansiTus Ne7 OCHOB MOJEKYIJIIPHO-KHHETHIECKON TeOpHH. PemeHne mpakTHKo-OpHEeHTHPOBAHHBIX 3a1a4 2 2
proa 3 [ITpakTnueckue 3ausTus Ne§ MKT. ['a30Bble 3akoH. Pemenne npakTHKo-OpHEeHTHPOBAHHBIX 3214 2 2
4 [Jlekunonnsie 3ansaTus Ne§ OcHoBBI TepMonuHaMUKH. [1epBEIii 3aK0OH TEPMOTUHAMUKHI 2 1
5 [IIpakTunyeckue 3ausiTus Ne9 OCHOBBI TEpMOAWHAMUKY. Pelienne npaTuKo-OpUeHTUPOBAHHBIX 3a1a4 2 2
6 |JIexumnonnble 3anaTus Ne9 HeoOpatumele mporeccsl. Bropoit 3akoH TepMoIiHaMUKH. TeIioBble JBUTATENH 2 1
7 [IIpakTnyeckue 3ausiTus Nel() OcHOBHI TepMOJMHAMUKH. PellieHne mpaTHKo-OpHEHTHPOBAHHBIX 33124 2 2
8 |Jlexuuonnble 3ansaTust Nel( B3anmHoe mpeBpanieHue KUIKOCTEH, Tapa U TBEPIOro Tena 2 1
9 [ITpakTuyeckue 3anarus Nell ArperaTHbie COCTOSHHS BEIIECTBA U (pa30BbIC TIEpex0bl. PerieHne mpakTHKO-OpHEHTHPOBAHHBIX 2 2

3axa4
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HaumenoBanue Copnepxanue yueOHOro Mmarepuaia u GopMbl OpraHua3auu AesiTeJbHOCTH 00Y4aA0INXCS O6bém B | Ypoenb | Koabl komneTeHumii,
pa3/iesioB  TeM qyacax OCBOEHHUS ¢(opmupoBanuio
KOTOPbIX
cnoco0CcTByeT
3JIEMEHT MPOrpaMMbl
Tewma 4 Copepxanue y4eOHOTO MaTepuana OK 04., OK 01., OK
OnekrpouHamuka | |Jlexumonnbie 3anstus Nell Diextpuucckoe mose 4 1 06., OK 02.
2 |IIpaxTnueckue 3ansTust Nel2 Diekrpuueckoe nosne. PeleHre mpakTHKO-OpUEHTHPOBAHHbBIX 33124 2 2
3 |IIpaxTnueckue 3anstus Nel3 Diekrpuueckoe none. Konnencaropsl. PeleHne mpakTHKO-OpUEHTHPOBAHHBIX 33124 2 2
4 |Jlekunonnsie 3ausaTHs Nel2 3aKOHBI HOCTOSIHHOTO TOKa 4 1
5 |IIpakTnueckue 3ansTust Nel4 3akoH OCTOSHHOTO TOKa. PelieHne mpakTHKO-OpHEHTHPOBAaHHBIX 3a/1a4 2 2
6 |IIpakTnueckue 3ansTust Nel5 3akon Oma 11t HONHO# Lenu. PenreHne npakTHKO-OPUEHTHPOBAHHbBIX 33184 2 2
7 |Jlekumnonnsie 3anaTus Nel3 DiekTprHyeckuii TOK B pa3indHbIX CPeaax 2 1
8 |[TpakTnyeckne 3ansaTus Nel6 DinekTpruyecKuii TOK B pa3IMuHbIX cpeaax. Pelenne npakTuKO-OpUeHTHPOBAHHBIX 33134 2 2
9 |/lexunonnsie 3ansaTust Nel4 MaruuTHoe nosne 2 1
10|IIpakTiyeckue 3ansaTus Nel7 Marautnoe nosre. Cuel Jlopeniia u Amnepa. Pemerne npakTuko-opHeHTHPOBAHHBIX 33144 4 2
11}|JIexuuonnble 3ansaTus NelS DnekrpoMarHuTHAsS HHIYKIUS 2 1
12|ITpakTiyeckue 3ansTus Nel8 DrnexTpoMarHuTHass HHAYKIMS. PelieHie npakTHKO-OPHEHTHPOBAHHBIX 3a1a4 4 2
13|/Iekunonnblie 3ansaTus Nel6 Mexanuueckne KoneOaHUs U BOTHBI 2 1
14|IIpakTnyeckue 3ansatusa Nel9 Mexannueckue xoiaeOanus 1 BOTHEL. PemeHne mpakTHKO-OpUEHTUPOBAHHBIX 33134 2 2
15|JIexuuonnple 3anaTust Nel7 DiaekTpoMarHUTHBIC KOIEOAHUS U BOJTHBI 2 1
16|/IIpakTuyeckue 3anaTus Ne2() DnexTpoMarHUTHBIE KojeOaHUs W BONHBL. KoneOaTenpHBIH KOHTp. Pemenne mpaxTuko- 4 2
OpPHEHTHUPOBAHHBIX 3a/1a4

17|JIexunonnble 3anaTust Nel8 [lepemMeHHBII AIEKTPUIECKUIT TOK 4 1
18|IIpakTuyeckue 3anaTus Ne2l [lepeMeHHBIN dMeKTpUUecKUil TOK. 3akoH OMa IS menedl mepeMeHHOTo Toka. Pemenue 4 2

MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4
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HaumenoBanue Copnepxanue yueOHOro Mmarepuaia u GopMbl OpraHua3auu AesiTeJbHOCTH 00Y4aA0INXCS O6bém B | Ypoenb | Koabl komneTeHumii,
pa3fesioB H TeM yacax OCBOEHHS ¢hopmuposanuio
KOTOPBIX
cnoco0CcTByeT
3J1eMeHT MPOrpaMMbl
Tema 5 Copepxanue y4eOHOTO MaTepuana OK 04., OK 01., OK
Onrrka 1 |JIekunonnsbie 3ausTust Nel9 IMpupoa cBera. 3aKOHBI TEOMETPHUYECKOM ONITHKH 2 1 06., OK 02.
2 |IIpaxTnueckue 3ansaTus Ne22 [Ipuposaa cBeTa. 3aKOHBI T€OMETPUUESCKOM ONTHKH.PelieHie npakTHKO-OpHEHTUPOBAHHBIX 3a1a4 2 2
3 |Jlexumnonnsie 3anaTus Ne20 JIunsel. [ToctpoeHne n3o00paXkeHust B TMH3E 4 1
4 [ITpakTudeckue 3austus Ne23 IIpupona cera. JInn3pl. Pemenne npakTHKO-OpUEHTHPOBAHHBIX 33134 2 2
5 |/lexunonnble 3ansaTust Ne21 BosnHoBas onTuka 4 1
6 |IIpakTnueckue 3ansaTusi Ne24 BonHoBbIe CBOMCTBa cBeTa. PelieHre NpakTHKO-OpPHEHTHPOBAHHBIX 33/1a4 4 2
7 |Jlexkuunonnsie 3ansaTus Ne22 Ksanrtosast npuposa csera. Poroaddexr 2 1
8 |[TpakTiyeckne 3ansarus Ne25 Kpanrosas onrtuka. ®orosddext. PenreHne npakTHKO-OpHEHTHPOBAHHBIX 33124 4 2
9 |JIexkumnonnsie 3anaTus Ne23 Ksanrtossie moctynarst bopa. Cekrp aroma 2 1
10|ITpakTiyeckne 3ansaTus Ne26 Ksanrosas onrtuka.lloctynarst Boa. PereHre npakTHKO-OpHEHTHPOBAHHBIX 33124 2 2
11|J/Iekunonusie 3ansTusi Ne24 OCHOBBI CHELUATBHON TEOPHH OTHOCUTEIFHOCTH 2 1
12|IIpakTinyeckue 3ansatus Ne27 Ksanrosas ontuka.CTO. Penienne nmpakTHKO-OpHEHTHPOBAHHBIX 3a1a4 2 2
13|JIexuuonnble 3ansatus Ne25 NUmmynsc horona. /lapnenne cBeta 2 1
14|IIpakTnyeckue 3ansatusa Ne28 Ksanrosas ontuka./laBneHre 1 uMIysbc poToHa. Pemenne npakTHKO-OpHEHTHPOBAHHBIX 3a1a4 2 2
Tema 6 Copeprxanne yaeOHOTO MaTepuana OK 06., OK 02., OK
Crpoenme aToma 1 |Jlekumnonnsie 3ansaTust Ne26 Ctpoenue sipa. PagnoakTuBHbIN pacnaj 2 1 04., OK 01.
2 [[IpakTudeckue 3ausaTus Ne29 dusnka aToma 1 aTOMHOTO siipa. Perienne npaTuko-opHeHTHPOBAaHHBIX 3a/1a4 4 2
3 |/Iexunonnsle 3ansaTus Ne27 SnepHsie peakiuu 2 1
4 |ITpakTudeckue 3ausaTust Ne30 dusuka atoMa i aTOMHOTO siApa. PeleHne npaTuko-opHeHTHPOBAaHHBIX 337144 4 2
Tema 7 CopepxaHue yueOHOro Marepuana OK 06., OK 02., OK
Actponomus 1 |JIekunonnsie 3ausaTua Ne28 Kocmuueckue ucciienosanus. CojlHEUHAs cCUCTEMA 2 1 04., OK 01.
2 |[Jlexunonnbie 3ausaTust Ne29 [Ipupona 38e31. 3Be3qHBIE CHCTEMEI 2 1
3 |JIekumonnsbie 3anaTus Ne30 ["anaxtruka. CoBpeMEHHBIE IPEACTABICHHS O CTPOSHHUH 1 9BOJIONMH Beenennoit 2 1
4 [JIekunonnnle 3austug Ne31 Dsomronus BeeneHHoi. 2 1
Tema 8 Coneprkanue yaeOHOTO MaTepuaia OK 02., OK 04., OK
Yacel Ha KOHTpOITH 1 |‘1ac1)1 Ha KOHTPO.J1b KOHTpPOJIB 12 2 01., OK 06.
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. DnexkTpoHHO-O0MOIMoTeYHAas cucTema - https://reader.lanbook.com
2. OtkpeiTas pusnka — http://www.physics.ru
3. ®dwusuka.ru —http://www.fizika.ru
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4. KOHTPOJIb 1 OLUEHKA PE3VYJIbBTATOB OCBOEHHWSA YUEBHOI'O

INPEIMETA

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

Pe3yabTaThl 00yueHus

| Kpurepun ouenku

MeTtoabl OLIEHKH

MertanpeaMeTHbIN

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

CdopmupoBaHbl HAaBBIKH y4eOHO-
UCCIEN0BaTEIbCKON U TNPOEKTHOM
JeATeTbHOCTH

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

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

ChopmHpoBaH HaBBIK CAMOKOHTPOJIS

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

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

CdopmupoBaHbl HABBIKH OOLICHUS U
B3aUMOJIEHCTBUA

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

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

CdhopmupoBaHo yMeHHE NMPHUHUMATD
ceost

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

OBJ'IaZ[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU Z[eﬁCTBPIHMPIZ
6) COBMECTHasA MOCATCIBbHOCTL: NMOHUMATh W HCIIOJB30BaTh
npeuMyniecTBa KOMaH,I[HOfI u PIHZ[PIBPIZ[yaJ'[I;HOfI paﬁon; BBI6I/IpaTL
TEMATUKY U METOAbI COBMECTHBIX Z[eﬁCTBPIﬁ C YYC€TOM 06HII/IX
HUHTEPECOB U BO3MOKHOCTEH KaXI0TO WICHA KOJIJICKTHUBA,

ChopMupoBaHbI HaBBIKA COBMECTHOM
NIESITETEHOCTH U pabOTHI B TPYIIIIE

Habnronenue 3a xogom
BBIMMOTHCHHS

WHWBHIYaIBHBIX MPOEKTOB
U OICHKa BBIMOJHEHHBIX
NIPOEKTOB Ouenka
BBINIOJTHEHHS JIOMAaIlHUX

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

ChopmMupoBaHb HaBBIKH
CaMOCTOSTENbHOH paGoOTH

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

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

CdopmupoBaHEl HaBBIKH PabOTHI ¢
undopmarueit

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

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

CbhopMupoBaHBH HaBBIKH
CaMOpEryJIUpOBaHUs, CAMOKOHTPOJIS,
BHYTpPECHHEH MOTHBAIMU

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

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

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

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

[IpeameTHbIit

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

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

OueHka MNpPaKTHYECKUX
pabor (pemeHuS
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTUPOBAHHBIX 3a]1a4)

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

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

OmeHKa NOPaKTUYECKUX
paborT (pemenus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodheccHOHANTBHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P610) oBnageHue yMeHHIMHU paboTaTh B TPYIIIIC .

CdopmupoBano ymeHue paboTaTh B
rpymre .

OmeHka NpaKTUYECKHUX
paborT (pemeHnus
Ka4eCTBEHHBIX, PaCUeTHBIX,
npodpeccCUOHaIbHO

OPHMEHTHPOBAHHBIX 3a]a4)
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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)

21




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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