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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
IUIaHa 1o cuenruajdbHOCTH «43.02.16 TypHu3M B rocTeIpUHUMCTBO)




Buzuposanue PII/I a1 ucnosiHeHUs1 B o4epeIHOM y4eOHOM IOy

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

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEN [TPOTPAMMBbI YYEEHOI'O
INPEIMETA

VYI1.07 ®uszuka

(HaumeHosaHue npeomema)

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

VuebHas pucuumianda YII.07 dusmka sSBiageTcs 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
npodeccuoHanbHONU JEATEIbHOCTH;

2. OK 06. IIposaBuaTh rpakAaHCKO-NIATPUOTHYECKYIO MO3ULUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJECHHE Ha OCHOBE TPAJUIMOHHBIX POCCUHCKHX JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEW, B TOM YHCJIE C YYETOM TapMOHU3ALNHN MEKHAIMOHAIBHBIX U
MEXPEJIUTHO3HbIX OTHOWIEHUN, MPUMEHATHh CTAaHIAPThl AHTHUKOPPYNLUHOHHOTO
NOBEJACHUS;

3. OK 04. Db dexTuBHO B3aMMOACHCTBOBATh U PabOTATh B KOJUICKTUBE U KOMAH/IE,

4. OK 01. BpiOupath crnoco0sl penieHus 3ajaad npopeccuoHalIbHOU AEATEIbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM;

5. OK 07. CoaeiicTBOBaTh COXPAHEHUIO OKPYKAIOUIEH Cpelbl, pecypcocOepekeHuIo,
MPUMEHSATh 3HaHUsI 00 U3BMEHEHUH KJIMMaTa, MPUHIUIB OepeKIUBOTO MPOU3BOJICTBA,
3¢ (PEeKTUBHO ACHCTBOBATH B YPE3BBIYAMHBIX CUTYAIIUSX;

1.2. Ilesib ¥ NIaHUPYeMbIE Pe3yJIbLTATHI OCBOEHUS MpeaMeTa

Lenu:

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

* opMUpOBaHUE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH;

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



CHUMBOJIUKOM;

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

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

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

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

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

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

paMKax pemeHHss MPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBHIBATH
COOCTBEHHYIO

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

* BOCIIUTAHHUE YyBCTBA TOPJIOCTH 32 POCCUUCKYIO (DU3UUYECKYIO HAYKY.

3agaun:

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

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MHUpa, MPUHLUINOB ACHCTBUS
TEXHUYECKUX



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

* MOHUMaHKUEe (PU3NICCKOMN CYIIHOCTH SBJICHUH, TPOSBIISIOIIHXCS
MIPOU3BOACTBEHHOU IEATEITLHOCTH;

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

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

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

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

* IOJrOTOBKA 00YYAIOIMINUXCS K YCIEITHOMY OCBOCHHIO AUCITUIUIMH U MOIYJIEH

npodecCUuoOHaNbHOTO NHUKIA: GOPMUpPOBAHHE Yy HUX YMEHHH W OTIBITA
NEATENbHOCTH,

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

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



ITO3UIMH, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTAHAAPTHOW U HECTAHIAPTHOMN

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

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

B pamkax mporpamMmbl y4eOHOW AUCIUIIIUHBI 00YYalONIUMHUCS OCBAaMBAIOTCS
pe3yJbTaThl OOYUYCHUS:



HaumenoBanue KOMl'leTeHlll/lﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyabraros Tuna "MeranpeameTnslii' coraacio ®I'OC

COO

HanmenoBanune pesyabraTos Tuna "Ilpeamernsiii" cormacao ®I'OC

COO

OK 02. Mcrnionb30BaTh COBpeMEHHBIE
CpelCcTBa MOMCKAa, aHanM3a M
HHTEprnpeTanud HHGOPMAUHH M
HMHOOPMAIMOHHbBIE TEXHONOTHHU JUIs
BRHINOJNHEHH 3agayg
NpodecCHOHAIBHOI 1eATEIPHOCTH;

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMHU TO3HABATEIbHBIMH JCHCTBHAMHU a))
6a3oBbIC JIOTHYECKHE MAEHCTBHA: CAMOCTOSATENbHO (OPMyIHPOBATH H|
AKTyaJIM3UPOBATh NPOOIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABIUBAT,
CYIICCTBEHHbIN MPU3HAK MM OCHOBAHHS IJIs CPAaBHEHMS, KIACCHMUKAILMH H|
00001IeHHS; OTIPEACIIATD eI JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTSPUH|
HX JOCTH)KCHHSA, BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPCUHS B|
[paccMaTpUBaeMBIX SIBJICHHSX; BHOCHTh KOPPEKTHBBI B ICATEIILHOCTh, OLICHUBATh,
COOTBETCTBHE pPE3yNbTATOB ILENAM, ONEHHUBATH PHUCKH IOCIEACTBHI
eI TeIIbHOCTH; Pa3BUBATh KPEATUBHOE MBILIICHHE TIPU PEIICHHN KU3HEHHBIX
npobiem;;

OBJ1aJIcCHHE YHHBEPCAIBHBIMH PETYJISTHBHBIMH JCHCTBHSAMHU: T) IIPHHSTHE Ce0st 1]
pyrux moneit: mpuHAMaTh cebs, TOHNMAs CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBJIajicHHe YHUBEPCAIBHBIMU KOMMYHHKATUBHBIMH JICHCTBUSIMH: a) oOIIEHHUE:
OCYIIECTBIATh KOMMYHHMKAIlMM BO BCeX cdepax XKM3HU; PaCIO3HABATB,
HeBepOallbHbIC CPEICTBA OOLICHHS, IOHUMATh 3HAYCHNE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKH KOHGIMKTHBIX CHUTYAlUi U CMAT4aTh KOH(INKTHI;
BIIAJIETh PA3IHYHBIMU CIOCOOAMH OOIIEHHS H B3aHMOICHCTBHS;;

OBJajieHHe YHHBEPCATbHBIMU PETyIATUBHBIMH ACHCTBUAMH: ) CAMOKOHTPOIIb:
laBaTh OLICHKY HOBBIM CHTYAlUSM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB LIEIAM;;

OBJ1aJIcHHe YHHUBEPCAIbHBIMU PETrYJISITHBHBIMH AEHCTBUSIMH: B) DMOIIMOHAIIBHBII
WHTEIUIEKT, MpeANoNararmuil chopMHPOBAaHHOCTb: CAMOpPETyIHPOBAHUS,
BKJIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHUE TIPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJCHNE, CIOCOOHOCTh AJaNTHPOBAThCA K SMOIMOHAIBHBIM M3MEHEHHSAM H|
NpPOSABIATE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAlUH,
BKJIIOYAIOMIEH CTPEMJIEHHE K NOCTHIKCHMIO L[EJIM U YCIeXy, ONTHMH3M,
HHUILMATUBHOCTh, YMEHHE JIEHCTBOBATh, CXO/I M3 CBOUX BO3MOMKHOCTEIH;;
OBnaJicHHe YHUBEPCAIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU ACHCTBUSIMH )
6a30BbIC MCCIECIOBATENbCKHE ACHCTBUS: BIAaJCTh HAaBBIKAMH YyucOHO-
HCCIe0BATEIbCKOH M TMPOSKTHON AEATEIbHOCTH, HABBIKAMH pa3pelIeHHs,
npo6iIeM; CIIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY MOMCKY METOJIOB|
pelIeHus MPaKTHYECKHUX 3a1ad, IPUMEHEHUIO Pa3INYHBIX METOIOB IO3HAHMS;
OBJIaJICHHE BHUIAMHU JEATCIBHOCTH I10 MOJYYECHHUIO HOBOTO 3HAHMA, €ro|
HHTEPIpPETALNH, NPeodpPa30BaHUI0 U NPHUMEHEHHIO B Pa3lIMYHBIX y4EOHBIX|
CHTYaIMsIX, B TOM YHCJIC IPH CO3JaHHU y4eOHBIX M COLHANBHBIX POCKTOB;
(hopMHpOBaHKE HAYYHOTO THIIA MBIILICHHUS, BIaJICHHE HAYYHON TEPMUHOJIOTHEH,
KJIIOUCBBIMU MOHATUSIMH H METOJAMH; CTaBHTh U (OPMYIHPOBATH COOCTBECHHBIC)
3amaun B 00pa3oBaTEIbHON JEATENIBHOCTH M KU3HCHHBIX CUTYALUsX; BBISBISATD,
MPUYUHHO-CICACTBEHHBIC CBA3M M aKTyaJlH3HPOBATh 3alady, BHIIBHIaTb,
TUIIOTE3y €€ PEIICHHs, HAXOJUTh apryMEHTHl JUIs J0Ka3aTelbCTBA CBOMUX|
YTBEPXKICHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIU3HPOBAThH
MOJTy4eHHbIC B XO/I¢ PEIICHHS 3a/ladM Pe3yJIbTaThl, KPHTUYECKH OLEHUBATh HX
10CTOBEPHOCTD, IPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBUSX; pa3padaThIBaTh
NIaH pelleHus NMpodiIeMbl C y4eTOM aHaIM3a HMEIOIIMXCS MaTepHaNbHBIX H
HEMAaTepPUAIIbHBIX PECYPCOB; OCYIIECTBIATH LEICHAIPABIICHHBII TOMCK IIEPEHOCA,
CPEJICTB U CIIOCO6OB JEiCTBIS B IPO(YECCHOHANBHYIO CPELy; YMETh MEPEHOCHUTD|
3HAHUS B MO3HABATEIbHYIO M IMPAKTHYECKYI0 OOIACTH KU3HCACATEIBHOCTH;
yMETh MHTETPHPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00IaCTei;;

OBnajicHue YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JCHCTBUAMHU: ) COBMECTHas|
1eATETBHOCTE: MOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOH M
WHANBUAYalbHON paboThl; BHIOMPATh TEMaTHKY M METOIBl COBMECTHBIX|
neficTBUil ¢ ydyeToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH KaxKJOro 4jieHa
KOJIICKTHBA;;

OpBJjlajicHHEe YHHUBEPCAIbHBIMH PEryJIsSTUBHBIMH a)|
CaMOOpraHM3alMa: CaMOCTOSATENbHO OCYIIECTBIATH I03HABATENbHYIO|
IeATEBHOCTD, BBISABIATE IIPOOIEMBI, CTaBUTh H HOPMYIHPOBATE COOCTBEHHbIC
3ajayd B 00pa3oBaTeNbHOH IEATENBHOCTH M JKM3HEHHBIX CHTYalHsX;
CaMOCTOSITENIBHO COCTABIIATH ILIAH PEUICHHs MPOOIEMBI C YYETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEeHNUI; AeIaTh 0CO3HAHHBII
BBIOOP, apryMEHTHPOBATh €ro, OPaTh OTBETCTBEHHOCTh 3 PELICHUE; OLICHHBATH
NPHOOPETEHHBIIT OIIBIT;;

OBaJIcHHE YHUBEPCAIbHBIMH YUeOHBIMH 03HABATEIbHBIMH ICHCTBUSAMH B)
pabora ¢ mH(oOpManuell: BIaJeTh HABBIKAMU MOJTYYeHHs MHpOpMALUH M3
HCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOMCK, aHAIU3,
CHCTEMATH3aLHI0 U HHTEPIPETAHI0 HHPOPMALMH PA3INYHBIX BUIOB U (opM
NpE/ICTABICHNS;

JEeHCTBUAMHU:

[1P67) chopMHUPOBAHHOCTH YMEHHs PEIIaTh PACUETHLIE 3aa4u C SBHO|
3a7aHHON (U3HYECKONH MOIENBIO, HCIONb3YsS (U3MYECKUE 3aKOHBI H|
MPHHIUIIBI; Ha OCHOBE aHAJN3a YCIIOBHS 3aa4H BBIOMPATh (PHU3HUECKYIO|
MOJIEITb, BBIACISTE (DH3HUCCKHE BETHIUHBI H HOPMYIIBI, HEOOXOJUMBIC|
U1 ee pelIeHHs, NPOBOIHTH PACUETHl M OIEHHBATH PEAaTbHOCTH
[0JTy<ICHHOTO 3HAYCHUS (HU3MICCKOI BEIMINHBL; PEIIATh KAYCCTBCHHBIC
3aja4M, BHICTPAWBas JIOTHYECKH HENPOTHBOPEYHBYIO IIENOYKY|
paccyKICHHII ¢ OMOPOil Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(usnyeckne ABNEHNS;;

[IP66) BnageHHe OCHOBHBIMH METOJaMH HAay4YHOTO IMO3HaHHS,
HCTIONE3YEMBIMU B DU3HKE: TIPOBOIHTH NPAMbIC H KOCBEHHbIC H3MEPEHHUsI
(hU3HYECKUX BEJIMYMH, BHIOMPAs ONTUMAIBHBINH COCOO M3MEPEHHS H
HCIIONb3YsI M3BECTHBIE METOJBI OLEHKH IOIPEIIHOCTEHl M3MepeHHii,
MPOBOJAMTH MCCIENOBAHHE 3aBHCUMOCTEH (U3NUeCKMX BEITHUYHH C
MCIIOJIB30BAHUEM IlpﬂMle MSMepeHMﬁ, OGLﬂCHﬂTb llOJIy'—IeHHble
pe3yIbTaThl, HCHOIb3ys (GH3MYECKHE TCOPHHU, 3aKOHBI H MOHATHS, U
JI€J1aTh BBLIBOJIbI, COGJIK)}J,aTI: llpaBMJla 6630[[3CH01‘0 pr}.la leVl
[POBEICHIN HCCIEJOBAHMI B PaMKaX y4eOHOTO IKCIICPHMEHTA U y4eOHO-
HCCIIE/IOBATENBCKON JEATENFHOCTH C HCIONB30BAaHUEM IH(MPOBBIX
N3MCPUTEIBHBIX YCTPOICTB M 1a60paTopHOro 06OpyZOBaHHS;
c(OPMUPOBAHHOCTb NPEACTABICHUIH O METOJAX MOJyYCHHs HAy4YHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

T1P63) BiIageHHE OCHOBOIOJATAIONIMMU (U3MYECKHMH MOHATHAMU H
BETHYIHAMH, XapaKTePH3YIOMNMH (H3HYIECKUE IPOLECCHl (CBI3aHHBIMH
C MEXaHMYECKHM JIBH)KEHHEM, B3aUMOJICHCTBHEM TeJl, MEXaHHYECKHUMH
KOJICOAHISAME W BOJIHAMH; aTOMHO-MOJIEKY/ISIPHBIM CTPOCHHEM BEILECTBa,
TEMIOBBIMH MPOIECCAMH; DJIEKTPUUYECKUM M MArHUTHBIM MNOJIAMH,
HIEKTPUYECKHM TOKOM, DJIEKTPOMATHATHBIMH KOJICOAHMSIME M BOJIHAMI;
OITHYCCKHMH SIBICHUAMH; KBAHTOBBIMHU SBICHUSIMH, CTPOCHHEM aTOMa H
ATOMHOTO SIpa, PaIHOAKTHBHOCTEIO); BIAJCHHE OCHOBOIIONATAOIINMH
ACTPOHOMHMYECKHUMH MOHSTHAMHU, MO3BOJSIOMUMY XapaKTepPU30BATh|
pOLEeCcCHl, MPOHCXOAIINe Ha 3Be3JaX, B 3BE3NHBIX CHCTEMax, B
MEKIATAKTHYCCKOI CPeie; JBIKCHNE HEOECHBIX TEJI, DBOIIOIHIO 3BE311 H
Bcenennoii;;

11P62) chopMHUPOBAHHOCTh YMEHHI PACIO3HABATh (HU3MUYECKHUE SIBICHHS
(mpouecckl) ¥ OOBACHATh MX HAa OCHOBE M3yYEHHBIX 3aKOHOB:
pPaBHOMEDHOE U PaBHOYCKOPECHHOE MPSIMOJIHHEHHOE IBHIKCHHE,
cB0OOONHOE MajeHHe Tel, JABIKEHHE IO OKPYKHOCTH, HMHEPIHS,
B3aMMOJCHCTBHE Tel, KoneOaTeabHOe ABIKCHHE, PE30HAHC, BOIHOBOC|
nBrokenne; qudysus, GpoyHOBCKOE IBMKEHHE, CTPOSHHE KHIKOCTEH 1
TBEp/BbIX TEN, U3MEHEHHE 00beMa Tell NPU HArpEeBaHUU (OXJIAXKICHUH),
TerioBoe paBHOBECHE, HCIApeHHe, KOHJEHCAIHs, IIaBICHHE,
KPHCTAIM3ALHs, KHIICHHE, BIAXHOCTh BO3IyXa, CBS3b CPCIHEl
KHHETHYECKOI YHEPIHH TEeIIOBOTO JIBHKEHHS MOJIEKYJ ¢ abCONIOTHOl
TeMIepaTypoil, MOBBINICHHE AABICHHS ra3a IPH €ro HATPEBAHHU B
3aKpBITOM COCYJe, CBA3b MEXKJY HapaMeTpaMH COCTOSHHs Ta3a B
H30MPOLIECCaX; EKTPH3ALIS TElI, B3aHMOZCIICTBIE 3apsII0B, HATPCBAHMUC|
NPOBOJHMKA C TOKOM, B3aHMOJIEHCTBHE MarHHTOB, JJIEKTPOMArHUTHAs
WHIYKIWA, JeficTBHEe MarHUTHOTO TIOJI HA IMPOBOJAHMK C TOKOM H
BYOKYIIMIICS 3apsj, DJIEKTPOMAaTrHUTHBIE KOJNEOAaHHs M BOJHBI,
PSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETA, OTPAXKCHHE, HPEIOMIICHHE,
uHTephepeHIHs, JUPPaKIHs U OISPU3ALNUs CBETA, JUCIIEPCHs CBETA;
dorosnexTpudeckuii 3¢peKT, cBeTOBOE AaBICHHE, BOSHHKHOBEHHE|
JIMHEIYaTOro CIeKTpa aTOMa BOJIOPO/IA, €CTECTBEHHAS H HCKYCCTBEHHAs
paIOaKTHBHOCTS;;

TIPG1) chopMUPOBAHHOCTD MPEACTABICHHI O PO U MecTe QU3UKH M
ACTPOHOMHH B COBPEMEHHOW Hay4HOIl KapTHHE MHpa, O
crcTeMooOpasyonleil ponu (pU3MKH B Pa3BUTHH ECTECTBEHHBIX HaYK,
TeXHHKH M COBPEMEHHBIX TEXHOJIOTHil, O BKIaje POCCHHCKHX U
3apy0eKHBIX YYCHBIX-QU3UKOB B DPa3sBUTHE HAYKH; IOHUMaHHE
(hu3HgecKoil CymHOCTH HAOIIOaeMBbIX SIBICHHI MIKPOMHPA, MAKPOMHPA|
U MeraMupa; HOHHMAaHHE POJH ACTPOHOMHH B NPAaKTHYECKOIi
IeSTeIBHOCTH YeI0BeKa U JalbHeHIIeM HayqHO-TEXHIIECKOM Pa3BUTHH,
poau ¢Gu3nku B GOPMHUPOBAHMHM KPYrozopa M (yHKIHOHAJIbHOM
IPAMOTHOCTH YeNOBeKa JUIs PEIICHHS IPAKTHYECKUX 3a/ad;;

T1P68) chopMHUPOBAHHOCTH YMEHHS IPUMEHSATH MOJYYCHHbBIEC 3HAHUS IS
0OBSCHEHHS! YCITOBUI IIPOTEKAaHMs (PU3HIECKIUX SBICHUI B IPUPOJE U JUIS
NPUHATHS NMPAKTHYECKHX PEIICHUH B MOBCEIHEBHOH JKM3HH s
oGecrieuenns 6€30IaCHOCTH IPU 0OpaIIeHHH ¢ GBITOBBIME MIPHOOpPaMH 1|
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHMS 3J0POBBSI U COOIIOACHMUS
HOPM 9KOJOIHYECKOTrO IIOBEICHNUs B OKPYXKAIOWIEH cpejie; MOHNMaHHue|
HEOOXOAMMOCTH IPUMEHEHUSI JOCTHKECHUH (U3MKU M TEXHOIOTHH IJist
PallHOHANBHOTO IPHPOJIONOIL30BAHHS;;

[1P610) oBnajgeHne yMeHHIME pabOTaTh B IPYIIIE .}

T1P69) chopMHPOBAHHOCTE COOCTBEHHOMN IMO3HMIMU 110 OTHOIICHHUIO K|
(hu3ryeckoit MHGOPMALKK, OTyYaeMOii U3 Pa3HbIX HCTOYHUKOB, YMEHHUI
HCII0JIb30BaTh U(POBBIC TEXHOJOTUH IS TIOMCKA, CTPYKTYPUPOBAHHUS,
HHTEPIpPETAMd W MPEJCTaBICHUS yd4eOHOHl M HaydHO-MOIYyJISIPHOI
nHOOPMAIMK; Pa3BUTHE YMEHHH KPHTHYECKOTO aHalM3a I10Jy4aeMoii
nHOOpMALNH;;

I1P64) BI1ajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSMH, YBEPEHHOE|
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH! IPH aHAIH3e (PU3HICCKHX|
SIBJICHUH U [TPOLIECCOB;;

I1P65) ymMeHMe YUYHTHIBATH T'DAHMIBI NPUMEHEHHUS H3YHCHHBIX|
(u3MUYecKNX Mojesel: MaTepuanbHas TOYKA, HHEPHHAIbHAs CHCTEMa|
oTCUeTa, HACATbHBIN Ta3; MOJEIH CTPOCHHS Ta30B, XKHUAKOCTE U TBEPAbIX|
TeJ, TOUEUHBIHl DNEKTPHUUECKHH 3apsij, sjgepHas MoJeNb aTtoMa,

HYKJIOHHAsi MOJEJIb aTOMHOI'0 sAApa IIpH pEIICHUH E]JI/BPI‘ICCKI/IX 3aj1a4;
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OK 06. IIposBIATE TpaxmaaHCKO-
NaTPUMOTHYECKYI0  MO3HMIHIO,
JIeMOHCTPHPOBATE  OCO3HAHHOE
NoBEJAEHHE HAa OCHOBE
TPalMIMOHHBIX  POCCHHCKHX
1yXOBHO-HPABCTBEHHBIX LIEHHOCTEH,
B TOM YHCIE C y4eTOM
rapMOHH3AIHH MEKHAIMOHAIBHBIX
MEKPEITHIHO3HBIX ~ OTHONICHHH,
NPUMEHATH CTAaHZApPTH
AHTHKOPPYIIHOHHOTO ITIOBEICHHS;

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMHU TO3HABATEIbHBIMH JCHCTBHAMHU a))
6a3oBbIC JIOTHYECKHE MAEHCTBHA: CAMOCTOSATENbHO (OPMyIHPOBATH H|
AKTyaJIM3UPOBATh NPOOIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABIUBAT,
CYIICCTBEHHbIN MPU3HAK MM OCHOBAHHS IJIs CPAaBHEHMS, KIACCHMUKAILMH H|
00001IeHHS; OTIPEACIIATD eI JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTSPUH|
HX JOCTH)KCHHSA, BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPCUHS B|
[paccMaTpUBaeMBIX SIBJICHHSX; BHOCHTh KOPPEKTHBBI B ICATEIILHOCTh, OLICHUBATh,
COOTBETCTBHE pPE3yNbTATOB ILENAM, ONEHHUBATH PHUCKH IOCIEACTBHI
eI TeIIbHOCTH; Pa3BUBATh KPEATUBHOE MBILIICHHE TIPU PEIICHHN KU3HEHHBIX
npobiem;;

OBJ1aJIcCHHE YHHBEPCAIBHBIMH PETYJISTHBHBIMH JCHCTBHSAMHU: T) IIPHHSTHE Ce0st 1]
pyrux moneit: mpuHAMaTh cebs, TOHNMAs CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBJIajicHHe YHUBEPCAIBHBIMU KOMMYHHKATUBHBIMH JICHCTBUSIMH: a) oOIIEHHUE:
OCYIIECTBIATh KOMMYHHMKAIlMM BO BCeX cdepax XKM3HU; PaCIO3HABATB,
HeBepOallbHbIC CPEICTBA OOLICHHS, IOHUMATh 3HAYCHNE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKH KOHGIMKTHBIX CHUTYAlUi U CMAT4aTh KOH(INKTHI;
BIIAJIETh PA3IHYHBIMU CIOCOOAMH OOIIEHHS H B3aHMOICHCTBHS;;

OBJajieHHe YHHBEPCATbHBIMU PETyIATUBHBIMH ACHCTBUAMH: ) CAMOKOHTPOIIb:
laBaTh OLICHKY HOBBIM CHTYAlUSM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB LIEIAM;;

OBJ1aJIcHHe YHHUBEPCAIbHBIMU PETrYJISITHBHBIMH AEHCTBUSIMH: B) DMOIIMOHAIIBHBII
WHTEIUIEKT, MpeANoNararmuil chopMHPOBAaHHOCTb: CAMOpPETyIHPOBAHUS,
BKJIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHUE TIPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJCHNE, CIOCOOHOCTh AJaNTHPOBAThCA K SMOIMOHAIBHBIM M3MEHEHHSAM H|
NpPOSABIATE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAlUH,
BKJIIOYAIOMIEH CTPEMJIEHHE K NOCTHIKCHMIO L[EJIM U YCIeXy, ONTHMH3M,
HHUILMATUBHOCTh, YMEHHE JIEHCTBOBATh, CXO/I M3 CBOUX BO3MOMKHOCTEIH;;
OBnaJicHHe YHUBEPCAIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU ACHCTBUSIMH )
6a30BbIC MCCIECIOBATENbCKHE ACHCTBUS: BIAaJCTh HAaBBIKAMH YyucOHO-
HCCIe0BATEIbCKOH M TMPOSKTHON AEATEIbHOCTH, HABBIKAMH pa3pelIeHHs,
npo6iIeM; CIIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY MOMCKY METOJIOB|
pelIeHus MPaKTHYECKHUX 3a1ad, IPUMEHEHUIO Pa3INYHBIX METOIOB IO3HAHMS;
OBJIaJICHHE BHUIAMHU JEATCIBHOCTH I10 MOJYYECHHUIO HOBOTO 3HAHMA, €ro|
HHTEPIpPETALNH, NPeodpPa30BaHUI0 U NPHUMEHEHHIO B Pa3lIMYHBIX y4EOHBIX|
CHTYaIMsIX, B TOM YHCJIC IPH CO3JaHHU y4eOHBIX M COLHANBHBIX POCKTOB;
(hopMHpOBaHKE HAYYHOTO THIIA MBIILICHHUS, BIaJICHHE HAYYHON TEPMUHOJIOTHEH,
KJIIOUCBBIMU MOHATUSIMH H METOJAMH; CTaBHTh U (OPMYIHPOBATH COOCTBECHHBIC)
3amaun B 00pa3oBaTEIbHON JEATENIBHOCTH M KU3HCHHBIX CUTYALUsX; BBISBISATD,
MPUYUHHO-CICACTBEHHBIC CBA3M M aKTyaJlH3HPOBATh 3alady, BHIIBHIaTb,
TUIIOTE3y €€ PEIICHHs, HAXOJUTh apryMEHTHl JUIs J0Ka3aTelbCTBA CBOMUX|
YTBEPXKICHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIU3HPOBAThH
MOJTy4eHHbIC B XO/I¢ PEIICHHS 3a/ladM Pe3yJIbTaThl, KPHTUYECKH OLEHUBATh HX
10CTOBEPHOCTD, IPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBUSX; pa3padaThIBaTh
NIaH pelleHus NMpodiIeMbl C y4eTOM aHaIM3a HMEIOIIMXCS MaTepHaNbHBIX H
HEMAaTepPUAIIbHBIX PECYPCOB; OCYIIECTBIATH LEICHAIPABIICHHBII TOMCK IIEPEHOCA,
CPEJICTB U CIIOCO6OB JEiCTBIS B IPO(YECCHOHANBHYIO CPELy; YMETh MEPEHOCHUTD|
3HAHUS B MO3HABATEIbHYIO M IMPAKTHYECKYI0 OOIACTH KU3HCACATEIBHOCTH;
yMETh MHTETPHPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00IaCTei;;

OBnajicHue YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JCHCTBUAMHU: ) COBMECTHas|
1eATETBHOCTE: MOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOH M
WHANBUAYalbHON paboThl; BHIOMPATh TEMaTHKY M METOIBl COBMECTHBIX|
neficTBUil ¢ ydyeToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH KaxKJOro 4jieHa
KOJIICKTHBA;;

OpJjlajicHHEe YHHUBEPCAIbHBIMH PETrYJISTUBHBIMH JCHCTBUAMH: a)
CaMOOpraHM3alMa: CaMOCTOSATENbHO OCYIIECTBIATH I03HABATENbHYIO|
IeATEBHOCTD, BBISABIATE IIPOOIEMBI, CTaBUTh H HOPMYIHPOBATE COOCTBEHHbIC
3ajayd B 00pa3oBaTeNbHOH IEATENBHOCTH M JKM3HEHHBIX CHTYalHsX;
CaMOCTOSITENIBHO COCTABIIATH ILIAH PEUICHHs MPOOIEMBI C YYETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEeHNUI; AeIaTh 0CO3HAHHBII
BBIOOP, apryMEHTHPOBATh €ro, OPaTh OTBETCTBEHHOCTh 3 PELICHUE; OLICHHBATH
NPHOOPETEHHBIIT OIIBIT;;

OBaJIcHHE YHUBEPCAIbHBIMH YUeOHBIMH 03HABATEIbHBIMH ICHCTBUSAMH B)
pabora ¢ mH(oOpManuell: BIaJeTh HABBIKAMU MOJTYYeHHs MHpOpMALUH M3
HCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOMCK, aHAIU3,
CHCTEMATH3aLHI0 U HHTEPIPETAHI0 HHPOPMALMH PA3INYHBIX BUIOB U (opM
NpE/ICTABICHNS;

[1P67) chopMHUPOBAHHOCTH YMEHHs PEIIaTh PACUETHLIE 3aa4u C SBHO|
3a7aHHON (U3HYECKONH MOIENBIO, HCIONb3YsS (U3MYECKUE 3aKOHBI H|
MPHHIUIIBI; Ha OCHOBE aHAJN3a YCIIOBHS 3aa4H BBIOMPATh (PHU3HUECKYIO|
MOJIEITb, BBIACISTE (DH3HUCCKHE BETHIUHBI H HOPMYIIBI, HEOOXOJUMBIC|
U1 ee pelIeHHs, NPOBOIHTH PACUETHl M OIEHHBATH PEAaTbHOCTH
[0JTy<ICHHOTO 3HAYCHUS (HU3MICCKOI BEIMINHBL; PEIIATh KAYCCTBCHHBIC
3aja4M, BHICTPAWBas JIOTHYECKH HENPOTHBOPEYHBYIO IIENOYKY|
paccyKICHHII ¢ OMOPOil Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(usnyeckne ABNEHNS;;

[IP66) BnageHHe OCHOBHBIMH METOJaMH HAay4YHOTO IMO3HaHHS,
HCTIONE3YEMBIMU B DU3HKE: TIPOBOIHTH NPAMbIC H KOCBEHHbIC H3MEPEHHUsI
(hU3HYECKUX BEJIMYMH, BHIOMPAs ONTUMAIBHBINH COCOO M3MEPEHHS H
HCIIONb3YsI M3BECTHBIE METOJBI OLEHKH IOIPEIIHOCTEHl M3MepeHHii,
MPOBOJAMTH MCCIENOBAHHE 3aBHCUMOCTEH (U3NUeCKMX BEITHUYHH C
MCIIOJIB30BAHUEM IlpﬂMle MSMepeHMﬁ, OGLﬂCHﬂTb llOJIy'—IeHHble
pe3yIbTaThl, HCHOIb3ys (GH3MYECKHE TCOPHHU, 3aKOHBI H MOHATHS, U
JI€J1aTh BBLIBOJIbI, COGJIK)}J,aTI: llpaBMJla 6630[[3CH01‘0 pr}.la leVl
[POBEICHIN HCCIEJOBAHMI B PaMKaX y4eOHOTO IKCIICPHMEHTA U y4eOHO-
HCCIIE/IOBATENBCKON JEATENFHOCTH C HCIONB30BAaHUEM IH(MPOBBIX
N3MCPUTEIBHBIX YCTPOICTB M 1a60paTopHOro 06OpyZOBaHHS;
c(OPMUPOBAHHOCTb NPEACTABICHUIH O METOJAX MOJyYCHHs HAy4YHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

T1P63) BiIageHHE OCHOBOIOJATAIONIMMU (U3MYECKHMH MOHATHAMU H
BETHYIHAMH, XapaKTePH3YIOMNMH (H3HYIECKUE IPOLECCHl (CBI3aHHBIMH
C MEXaHMYECKHM JIBH)KEHHEM, B3aUMOJICHCTBHEM TeJl, MEXaHHYECKHUMH
KOJICOAHISAME W BOJIHAMH; aTOMHO-MOJIEKY/ISIPHBIM CTPOCHHEM BEILECTBa,
TEMIOBBIMH MPOIECCAMH; DJIEKTPUUYECKUM M MArHUTHBIM MNOJIAMH,
HIEKTPUYECKHM TOKOM, DJIEKTPOMATHATHBIMH KOJICOAHMSIME M BOJIHAMI;
OITHYCCKHMH SIBICHUAMH; KBAHTOBBIMHU SBICHUSIMH, CTPOCHHEM aTOMa H
ATOMHOTO SIpa, PaIHOAKTHBHOCTEIO); BIAJCHHE OCHOBOIIONATAOIINMH
ACTPOHOMHMYECKHUMH MOHSTHAMHU, MO3BOJSIOMUMY XapaKTepPU30BATh|
pOLEeCcCHl, MPOHCXOAIINe Ha 3Be3JaX, B 3BE3NHBIX CHCTEMax, B
MEKIATAKTHYCCKOI CPeie; JBIKCHNE HEOECHBIX TEJI, DBOIIOIHIO 3BE311 H
Bcenennoii;;

11P62) chopMHUPOBAHHOCTh YMEHHI PACIO3HABATh (HU3MUYECKHUE SIBICHHS
(mpouecckl) ¥ OOBACHATh MX HAa OCHOBE M3yYEHHBIX 3aKOHOB:
pPaBHOMEDHOE U PaBHOYCKOPECHHOE MPSIMOJIHHEHHOE IBHIKCHHE,
cB0OOONHOE MajeHHe Tel, JABIKEHHE IO OKPYKHOCTH, HMHEPIHS,
B3aMMOJCHCTBHE Tel, KoneOaTeabHOe ABIKCHHE, PE30HAHC, BOIHOBOC|
nBrokenne; qudysus, GpoyHOBCKOE IBMKEHHE, CTPOSHHE KHIKOCTEH 1
TBEp/BbIX TEN, U3MEHEHHE 00beMa Tell NPU HArpEeBaHUU (OXJIAXKICHUH),
TerioBoe paBHOBECHE, HCIApeHHe, KOHJEHCAIHs, IIaBICHHE,
KPHCTAIM3ALHs, KHIICHHE, BIAXHOCTh BO3IyXa, CBS3b CPCIHEl
KHHETHYECKOI YHEPIHH TEeIIOBOTO JIBHKEHHS MOJIEKYJ ¢ abCONIOTHOl
TeMIepaTypoil, MOBBINICHHE AABICHHS ra3a IPH €ro HATPEBAHHU B
3aKpBITOM COCYJe, CBA3b MEXKJY HapaMeTpaMH COCTOSHHs Ta3a B
H30MPOLIECCaX; EKTPH3ALIS TElI, B3aHMOZCIICTBIE 3apsII0B, HATPCBAHMUC|
NPOBOJHMKA C TOKOM, B3aHMOJIEHCTBHE MarHHTOB, JJIEKTPOMArHUTHAs
WHIYKIWA, JeficTBHEe MarHUTHOTO TIOJI HA IMPOBOJAHMK C TOKOM H
BYOKYIIMIICS 3apsj, DJIEKTPOMAaTrHUTHBIE KOJNEOAaHHs M BOJHBI,
PSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETA, OTPAXKCHHE, HPEIOMIICHHE,
uHTephepeHIHs, JUPPaKIHs U OISPU3ALNUs CBETA, JUCIIEPCHs CBETA;
dorosnexTpudeckuii 3¢peKT, cBeTOBOE AaBICHHE, BOSHHKHOBEHHE|
JIMHEIYaTOro CIeKTpa aTOMa BOJIOPO/IA, €CTECTBEHHAS H HCKYCCTBEHHAs
paIOaKTHBHOCTS;;

TIPG1) chopMUPOBAHHOCTD MPEACTABICHHI O PO U MecTe QU3UKH M
ACTPOHOMHH B COBPEMEHHOW Hay4HOIl KapTHHE MHpa, O
crcTeMooOpasyonleil ponu (pU3MKH B Pa3BUTHH ECTECTBEHHBIX HaYK,
TeXHHKH M COBPEMEHHBIX TEXHOJIOTHil, O BKIaje POCCHHCKHX U
3apy0eKHBIX YYCHBIX-QU3UKOB B DPa3sBUTHE HAYKH; IOHUMaHHE
(hu3HgecKoil CymHOCTH HAOIIOaeMBbIX SIBICHHI MIKPOMHPA, MAKPOMHPA|
U MeraMupa; HOHHMAaHHE POJH ACTPOHOMHH B NPAaKTHYECKOIi
IeSTeIBHOCTH YeI0BeKa U JalbHeHIIeM HayqHO-TEXHIIECKOM Pa3BUTHH,
poau ¢Gu3nku B GOPMHUPOBAHMHM KPYrozopa M (yHKIHOHAJIbHOM
IPAMOTHOCTH YeNOBeKa JUIs PEIICHHS IPAKTHYECKUX 3a/ad;;

T1P68) chopMHUPOBAHHOCTH YMEHHS IPUMEHSATH MOJYYCHHbBIEC 3HAHUS IS
0OBSCHEHHS! YCITOBUI IIPOTEKAaHMs (PU3HIECKIUX SBICHUI B IPUPOJE U JUIS
NPUHATHS NMPAKTHYECKHX PEIICHUH B MOBCEIHEBHOH JKM3HH s
oGecrieuenns 6€30IaCHOCTH IPU 0OpaIIeHHH ¢ GBITOBBIME MIPHOOpPaMH 1|
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHMS 3J0POBBSI U COOIIOACHMUS
HOPM 9KOJOIHYECKOTrO IIOBEICHNUs B OKPYXKAIOWIEH cpejie; MOHNMaHHue|
HEOOXOAMMOCTH IPUMEHEHUSI JOCTHKECHUH (U3MKU M TEXHOIOTHH IJist
PallHOHANBHOTO IPHPOJIONOIL30BAHHS;;

[1P610) oBnajgeHne yMeHHIME pabOTaTh B IPYIIIE .}

T1P69) chopMHPOBAHHOCTE COOCTBEHHOMN IMO3HMIMU 110 OTHOIICHHUIO K|
(hu3ryeckoit MHGOPMALKK, OTyYaeMOii U3 Pa3HbIX HCTOYHUKOB, YMEHHUI
HCII0JIb30BaTh U(POBBIC TEXHOJOTUH IS TIOMCKA, CTPYKTYPUPOBAHHUS,
HHTEPIpPETAMd W MPEJCTaBICHUS yd4eOHOHl M HaydHO-MOIYyJISIPHOI
nHOOPMAIMK; Pa3BUTHE YMEHHH KPHTHYECKOTO aHalM3a I10Jy4aeMoii
nHOOpMALNH;;

I1P64) BI1ajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSMH, YBEPEHHOE|
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH! IPH aHAIH3e (PU3HICCKHX|
SIBJICHUH U [TPOLIECCOB;;

I1P65) ymMeHMe YUYHTHIBATH T'DAHMIBI NPUMEHEHHUS H3YHCHHBIX|
(u3MUYecKNX Mojesel: MaTepuanbHas TOYKA, HHEPHHAIbHAs CHCTEMa|
oTCUeTa, HACATbHBIN Ta3; MOJEIH CTPOCHHS Ta30B, XKHUAKOCTE U TBEPAbIX|
TeJ, TOUEUHBIHl DNEKTPHUUECKHH 3apsij, sjgepHas MoJeNb aTtoMa,

HYKJIOHHAsi MOJEJIb aTOMHOI'0 sAApa IIpH pEIICHUH E]JI/BPI‘ICCKI/IX 3aj1a4;
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OK 04. DbpexTunHO
B3aMMOJICHCTBOBATh M paboTaTh B
KOJIGKTHBE i KOMAH/IE;

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMHU TO3HABATEIbHBIMH JCHCTBHAMHU a))
6a3oBbIC JIOTHYECKHE MAEHCTBHA: CAMOCTOSATENbHO (OPMyIHPOBATH H|
AKTyaJIM3UPOBATh NPOOIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABIUBAT,
CYIICCTBEHHbIN MPU3HAK MM OCHOBAHHS IJIs CPAaBHEHMS, KIACCHMUKAILMH H|
00001IeHHS; OTIPEACIIATD eI JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTSPUH|
HX JOCTH)KCHHSA, BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPCUHS B|
[paccMaTpUBaeMBIX SIBJICHHSX; BHOCHTh KOPPEKTHBBI B ICATEIILHOCTh, OLICHUBATh,
COOTBETCTBHE pPE3yNbTATOB ILENAM, ONEHHUBATH PHUCKH IOCIEACTBHI
eI TeIIbHOCTH; Pa3BUBATh KPEATUBHOE MBILIICHHE TIPU PEIICHHN KU3HEHHBIX
npobiem;;

OBJ1aJIcCHHE YHHBEPCAIBHBIMH PETYJISTHBHBIMH JCHCTBHSAMHU: T) IIPHHSTHE Ce0st 1]
pyrux moneit: mpuHAMaTh cebs, TOHNMAs CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBJIajicHHe YHUBEPCAIBHBIMU KOMMYHHKATUBHBIMH JICHCTBUSIMH: a) oOIIEHHUE:
OCYIIECTBIATh KOMMYHHMKAIlMM BO BCeX cdepax XKM3HU; PaCIO3HABATB,
HeBepOallbHbIC CPEICTBA OOLICHHS, IOHUMATh 3HAYCHNE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKH KOHGIMKTHBIX CHUTYAlUi U CMAT4aTh KOH(INKTHI;
BIIAJIETh PA3IHYHBIMU CIOCOOAMH OOIIEHHS H B3aHMOICHCTBHS;;

OBJajieHHe YHHBEPCATbHBIMU PETyIATUBHBIMH ACHCTBUAMH: ) CAMOKOHTPOIIb:
laBaTh OLICHKY HOBBIM CHTYAlUSM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB LIEIAM;;

OBJ1aJIcHHe YHHUBEPCAIbHBIMU PETrYJISITHBHBIMH AEHCTBUSIMH: B) DMOIIMOHAIIBHBII
WHTEIUIEKT, MpeANoNararmuil chopMHPOBAaHHOCTb: CAMOpPETyIHPOBAHUS,
BKJIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHUE TIPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJCHNE, CIOCOOHOCTh AJaNTHPOBAThCA K SMOIMOHAIBHBIM M3MEHEHHSAM H|
NpPOSABIATE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAlUH,
BKJIIOYAIOMIEH CTPEMJIEHHE K NOCTHIKCHMIO L[EJIM U YCIeXy, ONTHMH3M,
HHUILMATUBHOCTh, YMEHHE JIEHCTBOBATh, CXO/I M3 CBOUX BO3MOMKHOCTEIH;;
OBnaJicHHe YHUBEPCAIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU ACHCTBUSIMH )
6a30BbIC MCCIECIOBATENbCKHE ACHCTBUS: BIAaJCTh HAaBBIKAMH YyucOHO-
HCCIe0BATEIbCKOH M TMPOSKTHON AEATEIbHOCTH, HABBIKAMH pa3pelIeHHs,
npo6iIeM; CIIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY MOMCKY METOJIOB|
pelIeHus MPaKTHYECKHUX 3a1ad, IPUMEHEHUIO Pa3INYHBIX METOIOB IO3HAHMS;
OBJIaJICHHE BHUIAMHU JEATCIBHOCTH I10 MOJYYECHHUIO HOBOTO 3HAHMA, €ro|
HHTEPIpPETALNH, NPeodpPa30BaHUI0 U NPHUMEHEHHIO B Pa3lIMYHBIX y4EOHBIX|
CHTYaIMsIX, B TOM YHCJIC IPH CO3JaHHU y4eOHBIX M COLHANBHBIX POCKTOB;
(hopMHpOBaHKE HAYYHOTO THIIA MBIILICHHUS, BIaJICHHE HAYYHON TEPMUHOJIOTHEH,
KJIIOUCBBIMU MOHATUSIMH H METOJAMH; CTaBHTh U (OPMYIHPOBATH COOCTBECHHBIC)
3amaun B 00pa3oBaTEIbHON JEATENIBHOCTH M KU3HCHHBIX CUTYALUsX; BBISBISATD,
MPUYUHHO-CICACTBEHHBIC CBA3M M aKTyaJlH3HPOBATh 3alady, BHIIBHIaTb,
TUIIOTE3y €€ PEIICHHs, HAXOJUTh apryMEHTHl JUIs J0Ka3aTelbCTBA CBOMUX|
YTBEPXKICHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIU3HPOBAThH
MOJTy4eHHbIC B XO/I¢ PEIICHHS 3a/ladM Pe3yJIbTaThl, KPHTUYECKH OLEHUBATh HX
10CTOBEPHOCTD, IPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBUSX; pa3padaThIBaTh
NIaH pelleHus NMpodiIeMbl C y4eTOM aHaIM3a HMEIOIIMXCS MaTepHaNbHBIX H
HEMAaTepPUAIIbHBIX PECYPCOB; OCYIIECTBIATH LEICHAIPABIICHHBII TOMCK IIEPEHOCA,
CPEJICTB U CIIOCO6OB JEiCTBIS B IPO(YECCHOHANBHYIO CPELy; YMETh MEPEHOCHUTD|
3HAHUS B MO3HABATEIbHYIO M IMPAKTHYECKYI0 OOIACTH KU3HCACATEIBHOCTH;
yMETh MHTETPHPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00IaCTei;;

OBnajicHue YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JCHCTBUAMHU: ) COBMECTHas|
1eATETBHOCTE: MOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOH M
WHANBUAYalbHON paboThl; BHIOMPATh TEMaTHKY M METOIBl COBMECTHBIX|
neficTBUil ¢ ydyeToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH KaxKJOro 4jieHa
KOJIICKTHBA;;

OpJjlajicHHEe YHHUBEPCAIbHBIMH PETrYJISTUBHBIMH JCHCTBUAMH: a)
CaMOOpraHM3alMa: CaMOCTOSATENbHO OCYIIECTBIATH I03HABATENbHYIO|
IeATEBHOCTD, BBISABIATE IIPOOIEMBI, CTaBUTh H HOPMYIHPOBATE COOCTBEHHbIC
3ajayd B 00pa3oBaTeNbHOH IEATENBHOCTH M JKM3HEHHBIX CHTYalHsX;
CaMOCTOSITENIBHO COCTABIIATH ILIAH PEUICHHs MPOOIEMBI C YYETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEeHNUI; AeIaTh 0CO3HAHHBII
BBIOOP, apryMEHTHPOBATh €ro, OPaTh OTBETCTBEHHOCTh 3 PELICHUE; OLICHHBATH
NPHOOPETEHHBIIT OIIBIT;;

OBaJIcHHE YHUBEPCAIbHBIMH YUeOHBIMH 03HABATEIbHBIMH ICHCTBUSAMH B)
pabora ¢ mH(oOpManuell: BIaJeTh HABBIKAMU MOJTYYeHHs MHpOpMALUH M3
HCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOMCK, aHAIU3,
CHCTEMATH3aLHI0 U HHTEPIPETAHI0 HHPOPMALMH PA3INYHBIX BUIOB U (opM
NpE/ICTABICHNS;

[1P67) chopMHUPOBAHHOCTH YMEHHs PEIIaTh PACUETHLIE 3aa4u C SBHO|
3a7aHHON (U3HYECKONH MOIENBIO, HCIONb3YsS (U3MYECKUE 3aKOHBI H|
MPHHIUIIBI; Ha OCHOBE aHAJN3a YCIIOBHS 3aa4H BBIOMPATh (PHU3HUECKYIO|
MOJIEITb, BBIACISTE (DH3HUCCKHE BETHIUHBI H HOPMYIIBI, HEOOXOJUMBIC|
U1 ee pelIeHHs, NPOBOIHTH PACUETHl M OIEHHBATH PEAaTbHOCTH
[0JTy<ICHHOTO 3HAYCHUS (HU3MICCKOI BEIMINHBL; PEIIATh KAYCCTBCHHBIC
3aja4M, BHICTPAWBas JIOTHYECKH HENPOTHBOPEYHBYIO IIENOYKY|
paccyKICHHII ¢ OMOPOil Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(usnyeckne ABNEHNS;;

[IP66) BnageHHe OCHOBHBIMH METOJaMH HAay4YHOTO IMO3HaHHS,
HCTIONE3YEMBIMU B DU3HKE: TIPOBOIHTH NPAMbIC H KOCBEHHbIC H3MEPEHHUsI
(hU3HYECKUX BEJIMYMH, BHIOMPAs ONTUMAIBHBINH COCOO M3MEPEHHS H
HCIIONb3YsI M3BECTHBIE METOJBI OLEHKH IOIPEIIHOCTEHl M3MepeHHii,
MPOBOJAMTH MCCIENOBAHHE 3aBHCUMOCTEH (U3NUeCKMX BEITHUYHH C
MCIIOJIB30BAHUEM IlpﬂMle MSMepeHMﬁ, OGLﬂCHﬂTb llOJIy'—IeHHble
pe3yIbTaThl, HCHOIb3ys (GH3MYECKHE TCOPHHU, 3aKOHBI H MOHATHS, U
JI€J1aTh BBLIBOJIbI, COGJIK)}J,aTI: llpaBMJla 6630[[3CH01‘0 pr}.la leVl
[POBEICHIN HCCIEJOBAHMI B PaMKaX y4eOHOTO IKCIICPHMEHTA U y4eOHO-
HCCIIE/IOBATENBCKON JEATENFHOCTH C HCIONB30BAaHUEM IH(MPOBBIX
N3MCPUTEIBHBIX YCTPOICTB M 1a60paTopHOro 06OpyZOBaHHS;
c(OPMUPOBAHHOCTb NPEACTABICHUIH O METOJAX MOJyYCHHs HAy4YHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

T1P63) BiIageHHE OCHOBOIOJATAIONIMMU (U3MYECKHMH MOHATHAMU H
BETHYIHAMH, XapaKTePH3YIOMNMH (H3HYIECKUE IPOLECCHl (CBI3aHHBIMH
C MEXaHMYECKHM JIBH)KEHHEM, B3aUMOJICHCTBHEM TeJl, MEXaHHYECKHUMH
KOJICOAHISAME W BOJIHAMH; aTOMHO-MOJIEKY/ISIPHBIM CTPOCHHEM BEILECTBa,
TEMIOBBIMH MPOIECCAMH; DJIEKTPUUYECKUM M MArHUTHBIM MNOJIAMH,
HIEKTPUYECKHM TOKOM, DJIEKTPOMATHATHBIMH KOJICOAHMSIME M BOJIHAMI;
OITHYCCKHMH SIBICHUAMH; KBAHTOBBIMHU SBICHUSIMH, CTPOCHHEM aTOMa H
ATOMHOTO SIpa, PaIHOAKTHBHOCTEIO); BIAJCHHE OCHOBOIIONATAOIINMH
ACTPOHOMHMYECKHUMH MOHSTHAMHU, MO3BOJSIOMUMY XapaKTepPU30BATh|
pOLEeCcCHl, MPOHCXOAIINe Ha 3Be3JaX, B 3BE3NHBIX CHCTEMax, B
MEKIATAKTHYCCKOI CPeie; JBIKCHNE HEOECHBIX TEJI, DBOIIOIHIO 3BE311 H
Bcenennoii;;

11P62) chopMHUPOBAHHOCTh YMEHHI PACIO3HABATh (HU3MUYECKHUE SIBICHHS
(mpouecckl) ¥ OOBACHATh MX HAa OCHOBE M3yYEHHBIX 3aKOHOB:
pPaBHOMEDHOE U PaBHOYCKOPECHHOE MPSIMOJIHHEHHOE IBHIKCHHE,
cB0OOONHOE MajeHHe Tel, JABIKEHHE IO OKPYKHOCTH, HMHEPIHS,
B3aMMOJCHCTBHE Tel, KoneOaTeabHOe ABIKCHHE, PE30HAHC, BOIHOBOC|
nBrokenne; qudysus, GpoyHOBCKOE IBMKEHHE, CTPOSHHE KHIKOCTEH 1
TBEp/BbIX TEN, U3MEHEHHE 00beMa Tell NPU HArpEeBaHUU (OXJIAXKICHUH),
TerioBoe paBHOBECHE, HCIApeHHe, KOHJEHCAIHs, IIaBICHHE,
KPHCTAIM3ALHs, KHIICHHE, BIAXHOCTh BO3IyXa, CBS3b CPCIHEl
KHHETHYECKOI YHEPIHH TEeIIOBOTO JIBHKEHHS MOJIEKYJ ¢ abCONIOTHOl
TeMIepaTypoil, MOBBINICHHE AABICHHS ra3a IPH €ro HATPEBAHHU B
3aKpBITOM COCYJe, CBA3b MEXKJY HapaMeTpaMH COCTOSHHs Ta3a B
H30MPOLIECCaX; EKTPH3ALIS TElI, B3aHMOZCIICTBIE 3apsII0B, HATPCBAHMUC|
NPOBOJHMKA C TOKOM, B3aHMOJIEHCTBHE MarHHTOB, JJIEKTPOMArHUTHAs
WHIYKIWA, JeficTBHEe MarHUTHOTO TIOJI HA IMPOBOJAHMK C TOKOM H
BYOKYIIMIICS 3apsj, DJIEKTPOMAaTrHUTHBIE KOJNEOAaHHs M BOJHBI,
PSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETA, OTPAXKCHHE, HPEIOMIICHHE,
uHTephepeHIHs, JUPPaKIHs U OISPU3ALNUs CBETA, JUCIIEPCHs CBETA;
dorosnexTpudeckuii 3¢peKT, cBeTOBOE AaBICHHE, BOSHHKHOBEHHE|
JIMHEIYaTOro CIeKTpa aTOMa BOJIOPO/IA, €CTECTBEHHAS H HCKYCCTBEHHAs
paIOaKTHBHOCTS;;

TIPG1) chopMUPOBAHHOCTD MPEACTABICHHI O PO U MecTe QU3UKH M
ACTPOHOMHH B COBPEMEHHOW Hay4HOIl KapTHHE MHpa, O
crcTeMooOpasyonleil ponu (pU3MKH B Pa3BUTHH ECTECTBEHHBIX HaYK,
TeXHHKH M COBPEMEHHBIX TEXHOJIOTHil, O BKIaje POCCHHCKHX U
3apy0eKHBIX YYCHBIX-QU3UKOB B DPa3sBUTHE HAYKH; IOHUMaHHE
(hu3HgecKoil CymHOCTH HAOIIOaeMBbIX SIBICHHI MIKPOMHPA, MAKPOMHPA|
U MeraMupa; HOHHMAaHHE POJH ACTPOHOMHH B NPAaKTHYECKOIi
IeSTeIBHOCTH YeI0BeKa U JalbHeHIIeM HayqHO-TEXHIIECKOM Pa3BUTHH,
poau ¢Gu3nku B GOPMHUPOBAHMHM KPYrozopa M (yHKIHOHAJIbHOM
IPAMOTHOCTH YeNOBeKa JUIs PEIICHHS IPAKTHYECKUX 3a/ad;;

T1P68) chopMHUPOBAHHOCTH YMEHHS IPUMEHSATH MOJYYCHHbBIEC 3HAHUS IS
0OBSCHEHHS! YCITOBUI IIPOTEKAaHMs (PU3HIECKIUX SBICHUI B IPUPOJE U JUIS
NPUHATHS NMPAKTHYECKHX PEIICHUH B MOBCEIHEBHOH JKM3HH s
oGecrieuenns 6€30IaCHOCTH IPU 0OpaIIeHHH ¢ GBITOBBIME MIPHOOpPaMH 1|
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHMS 3J0POBBSI U COOIIOACHMUS
HOPM 9KOJOIHYECKOTrO IIOBEICHNUs B OKPYXKAIOWIEH cpejie; MOHNMaHHue|
HEOOXOAMMOCTH IPUMEHEHUSI JOCTHKECHUH (U3MKU M TEXHOIOTHH IJist
PallHOHANBHOTO IPHPOJIONOIL30BAHHS;;

[1P610) oBnajgeHne yMeHHIME pabOTaTh B IPYIIIE .}

T1P69) chopMHPOBAHHOCTE COOCTBEHHOMN IMO3HMIMU 110 OTHOIICHHUIO K|
(hu3ryeckoit MHGOPMALKK, OTyYaeMOii U3 Pa3HbIX HCTOYHUKOB, YMEHHUI
HCII0JIb30BaTh U(POBBIC TEXHOJOTUH IS TIOMCKA, CTPYKTYPUPOBAHHUS,
HHTEPIpPETAMd W MPEJCTaBICHUS yd4eOHOHl M HaydHO-MOIYyJISIPHOI
nHOOPMAIMK; Pa3BUTHE YMEHHH KPHTHYECKOTO aHalM3a I10Jy4aeMoii
nHOOpMALNH;;

I1P64) BI1ajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSMH, YBEPEHHOE|
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH! IPH aHAIH3e (PU3HICCKHX|
SIBJICHUH U [TPOLIECCOB;;

I1P65) ymMeHMe YUYHTHIBATH T'DAHMIBI NPUMEHEHHUS H3YHCHHBIX|
(u3MUYecKNX Mojesel: MaTepuanbHas TOYKA, HHEPHHAIbHAs CHCTEMa|
oTCUeTa, HACATbHBIN Ta3; MOJEIH CTPOCHHS Ta30B, XKHUAKOCTE U TBEPAbIX|
TeJ, TOUEUHBIHl DNEKTPHUUECKHH 3apsij, sjgepHas MoJeNb aTtoMa,

HYKJIOHHAsi MOJEJIb aTOMHOI'0 sAApa IIpH pEIICHUH E]JI/BPI‘ICCKI/IX 3aj1a4;

10



HaumenoBanue KOMl'leTeHlll/lﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyabraros Tuna "MeranpeameTnslii' coraacio ®I'OC

COO

HanmenoBanune pesyabraTos Tuna "Ilpeamernsiii" cormacao ®I'OC

COO

OK 01. Bribupars cmocoOsl
pelenus 3a1a4 npoQeccHoHaNbHOM
J1eATEeNLHOCTH TIPUMEHHTENBHO K
PasIMYHBIM KOHTEKCTAM;

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMHU TO3HABATEIbHBIMH JCHCTBHAMHU a))
6a3oBbIC JIOTHYECKHE MAEHCTBHA: CAMOCTOSATENbHO (OPMyIHPOBATH H|
AKTyaJIM3UPOBATh NPOOIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABIUBAT,
CYIICCTBEHHbIN MPU3HAK MM OCHOBAHHS IJIs CPAaBHEHMS, KIACCHMUKAILMH H|
00001IeHHS; OTIPEACIIATD eI JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTSPUH|
HX JOCTH)KCHHSA, BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPCUHS B|
[paccMaTpUBaeMBIX SIBJICHHSX; BHOCHTh KOPPEKTHBBI B ICATEIILHOCTh, OLICHUBATh,
COOTBETCTBHE pPE3yNbTATOB ILENAM, ONEHHUBATH PHUCKH IOCIEACTBHI
eI TeIIbHOCTH; Pa3BUBATh KPEATUBHOE MBILIICHHE TIPU PEIICHHN KU3HEHHBIX
npobiem;;

OBJ1aJIcCHHE YHHBEPCAIBHBIMH PETYJISTHBHBIMH JCHCTBHSAMHU: T) IIPHHSTHE Ce0st 1]
pyrux moneit: mpuHAMaTh cebs, TOHNMAs CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBJIajicHHe YHUBEPCAIBHBIMU KOMMYHHKATUBHBIMH JICHCTBUSIMH: a) oOIIEHHUE:
OCYIIECTBIATh KOMMYHHMKAIlMM BO BCeX cdepax XKM3HU; PaCIO3HABATB,
HeBepOallbHbIC CPEICTBA OOLICHHS, IOHUMATh 3HAYCHNE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKH KOHGIMKTHBIX CHUTYAlUi U CMAT4aTh KOH(INKTHI;
BIIAJIETh PA3IHYHBIMU CIOCOOAMH OOIIEHHS H B3aHMOICHCTBHS;;

OBJajieHHe YHHBEPCATbHBIMU PETyIATUBHBIMH ACHCTBUAMH: ) CAMOKOHTPOIIb:
laBaTh OLICHKY HOBBIM CHTYAlUSM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB LIEIAM;;

OBJ1aJIcHHe YHHUBEPCAIbHBIMU PETrYJISITHBHBIMH AEHCTBUSIMH: B) DMOIIMOHAIIBHBII
WHTEIUIEKT, MpeANoNararmuil chopMHPOBAaHHOCTb: CAMOpPETyIHPOBAHUS,
BKJIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHUE TIPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJCHNE, CIOCOOHOCTh AJaNTHPOBAThCA K SMOIMOHAIBHBIM M3MEHEHHSAM H|
NpPOSABIATE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAlUH,
BKJIIOYAIOMIEH CTPEMJIEHHE K NOCTHIKCHMIO L[EJIM U YCIeXy, ONTHMH3M,
HHUILMATUBHOCTh, YMEHHE JIEHCTBOBATh, CXO/I M3 CBOUX BO3MOMKHOCTEIH;;
OBnaJicHHe YHUBEPCAIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU ACHCTBUSIMH )
6a30BbIC MCCIECIOBATENbCKHE ACHCTBUS: BIAaJCTh HAaBBIKAMH YyucOHO-
HCCIe0BATEIbCKOH M TMPOSKTHON AEATEIbHOCTH, HABBIKAMH pa3pelIeHHs,
npo6iIeM; CIIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY MOMCKY METOJIOB|
pelIeHus MPaKTHYECKHUX 3a1ad, IPUMEHEHUIO Pa3INYHBIX METOIOB IO3HAHMS;
OBJIaJICHHE BHUIAMHU JEATCIBHOCTH I10 MOJYYECHHUIO HOBOTO 3HAHMA, €ro|
HHTEPIpPETALNH, NPeodpPa30BaHUI0 U NPHUMEHEHHIO B Pa3lIMYHBIX y4EOHBIX|
CHTYaIMsIX, B TOM YHCJIC IPH CO3JaHHU y4eOHBIX M COLHANBHBIX POCKTOB;
(hopMHpOBaHKE HAYYHOTO THIIA MBIILICHHUS, BIaJICHHE HAYYHON TEPMUHOJIOTHEH,
KJIIOUCBBIMU MOHATUSIMH H METOJAMH; CTaBHTh U (OPMYIHPOBATH COOCTBECHHBIC)
3amaun B 00pa3oBaTEIbHON JEATENIBHOCTH M KU3HCHHBIX CUTYALUsX; BBISBISATD,
MPUYUHHO-CICACTBEHHBIC CBA3M M aKTyaJlH3HPOBATh 3alady, BHIIBHIaTb,
TUIIOTE3y €€ PEIICHHs, HAXOJUTh apryMEHTHl JUIs J0Ka3aTelbCTBA CBOMUX|
YTBEPXKICHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIU3HPOBAThH
MOJTy4eHHbIC B XO/I¢ PEIICHHS 3a/ladM Pe3yJIbTaThl, KPHTUYECKH OLEHUBATh HX
10CTOBEPHOCTD, IPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBUSX; pa3padaThIBaTh
NIaH pelleHus NMpodiIeMbl C y4eTOM aHaIM3a HMEIOIIMXCS MaTepHaNbHBIX H
HEMAaTepPUAIIbHBIX PECYPCOB; OCYIIECTBIATH LEICHAIPABIICHHBII TOMCK IIEPEHOCA,
CPEJICTB U CIIOCO6OB JEiCTBIS B IPO(YECCHOHANBHYIO CPELy; YMETh MEPEHOCHUTD|
3HAHUS B MO3HABATEIbHYIO M IMPAKTHYECKYI0 OOIACTH KU3HCACATEIBHOCTH;
yMETh MHTETPHPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00IaCTei;;

OBnajicHue YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JCHCTBUAMHU: ) COBMECTHas|
1eATETBHOCTE: MOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOH M
WHANBUAYalbHON paboThl; BHIOMPATh TEMaTHKY M METOIBl COBMECTHBIX|
neficTBUil ¢ ydyeToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH KaxKJOro 4jieHa
KOJIICKTHBA;;

OpBJjlajicHHEe YHHUBEPCAIbHBIMH PEryJIsSTUBHBIMH a)|
CaMOOpraHM3alMa: CaMOCTOSATENbHO OCYIIECTBIATH I03HABATENbHYIO|
IeATEBHOCTD, BBISABIATE IIPOOIEMBI, CTaBUTh H HOPMYIHPOBATE COOCTBEHHbIC
3ajayd B 00pa3oBaTeNbHOH IEATENBHOCTH M JKM3HEHHBIX CHTYalHsX;
CaMOCTOSITENIBHO COCTABIIATH ILIAH PEUICHHs MPOOIEMBI C YYETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEeHNUI; AeIaTh 0CO3HAHHBII
BBIOOP, apryMEHTHPOBATh €ro, OPaTh OTBETCTBEHHOCTh 3 PELICHUE; OLICHHBATH
NPHOOPETEHHBIIT OIIBIT;;

OBaJIcHHE YHUBEPCAIbHBIMH YUeOHBIMH 03HABATEIbHBIMH ICHCTBUSAMH B)
pabora ¢ mH(oOpManuell: BIaJeTh HABBIKAMU MOJTYYeHHs MHpOpMALUH M3
HCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOMCK, aHAIU3,
CHCTEMATH3aLHI0 U HHTEPIPETAHI0 HHPOPMALMH PA3INYHBIX BUIOB U (opM
NpE/ICTABICHNS;

JEeHCTBUAMHU:

[1P67) chopMHUPOBAHHOCTH YMEHHs PEIIaTh PACUETHLIE 3aa4u C SBHO|
3a7aHHON (U3HYECKONH MOIENBIO, HCIONb3YsS (U3MYECKUE 3aKOHBI H|
MPHHIUIIBI; Ha OCHOBE aHAJN3a YCIIOBHS 3aa4H BBIOMPATh (PHU3HUECKYIO|
MOJIEITb, BBIACISTE (DH3HUCCKHE BETHIUHBI H HOPMYIIBI, HEOOXOJUMBIC|
U1 ee pelIeHHs, NPOBOIHTH PACUETHl M OIEHHBATH PEAaTbHOCTH
[0JTy<ICHHOTO 3HAYCHUS (HU3MICCKOI BEIMINHBL; PEIIATh KAYCCTBCHHBIC
3aja4M, BHICTPAWBas JIOTHYECKH HENPOTHBOPEYHBYIO IIENOYKY|
paccyKICHHII ¢ OMOPOil Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(usnyeckne ABNEHNS;;

[IP66) BnageHHe OCHOBHBIMH METOJaMH HAay4YHOTO IMO3HaHHS,
HCTIONE3YEMBIMU B DU3HKE: TIPOBOIHTH NPAMbIC H KOCBEHHbIC H3MEPEHHUsI
(hU3HYECKUX BEJIMYMH, BHIOMPAs ONTUMAIBHBINH COCOO M3MEPEHHS H
HCIIONb3YsI M3BECTHBIE METOJBI OLEHKH IOIPEIIHOCTEHl M3MepeHHii,
MPOBOJAMTH MCCIENOBAHHE 3aBHCUMOCTEH (U3NUeCKMX BEITHUYHH C
MCIIOJIB30BAHUEM IlpﬂMle MSMepeHMﬁ, OGLﬂCHﬂTb llOJIy'—IeHHble
pe3yIbTaThl, HCHOIb3ys (GH3MYECKHE TCOPHHU, 3aKOHBI H MOHATHS, U
JI€J1aTh BBLIBOJIbI, COGJIK)}J,aTI: llpaBMJla 6630[[3CH01‘0 pr}.la leVl
[POBEICHIN HCCIEJOBAHMI B PaMKaX y4eOHOTO IKCIICPHMEHTA U y4eOHO-
HCCIIE/IOBATENBCKON JEATENFHOCTH C HCIONB30BAaHUEM IH(MPOBBIX
N3MCPUTEIBHBIX YCTPOICTB M 1a60paTopHOro 06OpyZOBaHHS;
c(OPMUPOBAHHOCTb NPEACTABICHUIH O METOJAX MOJyYCHHs HAy4YHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

T1P63) BiIageHHE OCHOBOIOJATAIONIMMU (U3MYECKHMH MOHATHAMU H
BETHYIHAMH, XapaKTePH3YIOMNMH (H3HYIECKUE IPOLECCHl (CBI3aHHBIMH
C MEXaHMYECKHM JIBH)KEHHEM, B3aUMOJICHCTBHEM TeJl, MEXaHHYECKHUMH
KOJICOAHISAME W BOJIHAMH; aTOMHO-MOJIEKY/ISIPHBIM CTPOCHHEM BEILECTBa,
TEMIOBBIMH MPOIECCAMH; DJIEKTPUUYECKUM M MArHUTHBIM MNOJIAMH,
HIEKTPUYECKHM TOKOM, DJIEKTPOMATHATHBIMH KOJICOAHMSIME M BOJIHAMI;
OITHYCCKHMH SIBICHUAMH; KBAHTOBBIMHU SBICHUSIMH, CTPOCHHEM aTOMa H
ATOMHOTO SIpa, PaIHOAKTHBHOCTEIO); BIAJCHHE OCHOBOIIONATAOIINMH
ACTPOHOMHMYECKHUMH MOHSTHAMHU, MO3BOJSIOMUMY XapaKTepPU30BATh|
pOLEeCcCHl, MPOHCXOAIINe Ha 3Be3JaX, B 3BE3NHBIX CHCTEMax, B
MEKIATAKTHYCCKOI CPeie; JBIKCHNE HEOECHBIX TEJI, DBOIIOIHIO 3BE311 H
Bcenennoii;;

11P62) chopMHUPOBAHHOCTh YMEHHI PACIO3HABATh (HU3MUYECKHUE SIBICHHS
(mpouecckl) ¥ OOBACHATh MX HAa OCHOBE M3yYEHHBIX 3aKOHOB:
pPaBHOMEDHOE U PaBHOYCKOPECHHOE MPSIMOJIHHEHHOE IBHIKCHHE,
cB0OOONHOE MajeHHe Tel, JABIKEHHE IO OKPYKHOCTH, HMHEPIHS,
B3aMMOJCHCTBHE Tel, KoneOaTeabHOe ABIKCHHE, PE30HAHC, BOIHOBOC|
nBrokenne; qudysus, GpoyHOBCKOE IBMKEHHE, CTPOSHHE KHIKOCTEH 1
TBEp/BbIX TEN, U3MEHEHHE 00beMa Tell NPU HArpEeBaHUU (OXJIAXKICHUH),
TerioBoe paBHOBECHE, HCIApeHHe, KOHJEHCAIHs, IIaBICHHE,
KPHCTAIM3ALHs, KHIICHHE, BIAXHOCTh BO3IyXa, CBS3b CPCIHEl
KHHETHYECKOI YHEPIHH TEeIIOBOTO JIBHKEHHS MOJIEKYJ ¢ abCONIOTHOl
TeMIepaTypoil, MOBBINICHHE AABICHHS ra3a IPH €ro HATPEBAHHU B
3aKpBITOM COCYJe, CBA3b MEXKJY HapaMeTpaMH COCTOSHHs Ta3a B
H30MPOLIECCaX; EKTPH3ALIS TElI, B3aHMOZCIICTBIE 3apsII0B, HATPCBAHMUC|
NPOBOJHMKA C TOKOM, B3aHMOJIEHCTBHE MarHHTOB, JJIEKTPOMArHUTHAs
WHIYKIWA, JeficTBHEe MarHUTHOTO TIOJI HA IMPOBOJAHMK C TOKOM H
BYOKYIIMIICS 3apsj, DJIEKTPOMAaTrHUTHBIE KOJNEOAaHHs M BOJHBI,
PSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETA, OTPAXKCHHE, HPEIOMIICHHE,
uHTephepeHIHs, JUPPaKIHs U OISPU3ALNUs CBETA, JUCIIEPCHs CBETA;
dorosnexTpudeckuii 3¢peKT, cBeTOBOE AaBICHHE, BOSHHKHOBEHHE|
JIMHEIYaTOro CIeKTpa aTOMa BOJIOPO/IA, €CTECTBEHHAS H HCKYCCTBEHHAs
paIOaKTHBHOCTS;;

TIPG1) chopMUPOBAHHOCTD MPEACTABICHHI O PO U MecTe QU3UKH M
ACTPOHOMHH B COBPEMEHHOW Hay4HOIl KapTHHE MHpa, O
crcTeMooOpasyonleil ponu (pU3MKH B Pa3BUTHH ECTECTBEHHBIX HaYK,
TeXHHKH M COBPEMEHHBIX TEXHOJIOTHil, O BKIaje POCCHHCKHX U
3apy0eKHBIX YYCHBIX-QU3UKOB B DPa3sBUTHE HAYKH; IOHUMaHHE
(hu3HgecKoil CymHOCTH HAOIIOaeMBbIX SIBICHHI MIKPOMHPA, MAKPOMHPA|
U MeraMupa; HOHHMAaHHE POJH ACTPOHOMHH B NPAaKTHYECKOIi
IeSTeIBHOCTH YeI0BeKa U JalbHeHIIeM HayqHO-TEXHIIECKOM Pa3BUTHH,
poau ¢Gu3nku B GOPMHUPOBAHMHM KPYrozopa M (yHKIHOHAJIbHOM
IPAMOTHOCTH YeNOBeKa JUIs PEIICHHS IPAKTHYECKUX 3a/ad;;

T1P68) chopMHUPOBAHHOCTH YMEHHS IPUMEHSATH MOJYYCHHbBIEC 3HAHUS IS
0OBSCHEHHS! YCITOBUI IIPOTEKAaHMs (PU3HIECKIUX SBICHUI B IPUPOJE U JUIS
NPUHATHS NMPAKTHYECKHX PEIICHUH B MOBCEIHEBHOH JKM3HH s
oGecrieuenns 6€30IaCHOCTH IPU 0OpaIIeHHH ¢ GBITOBBIME MIPHOOpPaMH 1|
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHMS 3J0POBBSI U COOIIOACHMUS
HOPM 9KOJOIHYECKOTrO IIOBEICHNUs B OKPYXKAIOWIEH cpejie; MOHNMaHHue|
HEOOXOAMMOCTH IPUMEHEHUSI JOCTHKECHUH (U3MKU M TEXHOIOTHH IJist
PallHOHANBHOTO IPHPOJIONOIL30BAHHS;;

[1P610) oBnajgeHne yMeHHIME pabOTaTh B IPYIIIE .}

T1P69) chopMHPOBAHHOCTE COOCTBEHHOMN IMO3HMIMU 110 OTHOIICHHUIO K|
(hu3ryeckoit MHGOPMALKK, OTyYaeMOii U3 Pa3HbIX HCTOYHUKOB, YMEHHUI
HCII0JIb30BaTh U(POBBIC TEXHOJOTUH IS TIOMCKA, CTPYKTYPUPOBAHHUS,
HHTEPIpPETAMd W MPEJCTaBICHUS yd4eOHOHl M HaydHO-MOIYyJISIPHOI
nHOOPMAIMK; Pa3BUTHE YMEHHH KPHTHYECKOTO aHalM3a I10Jy4aeMoii
nHOOpMALNH;;

I1P64) BI1ajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSMH, YBEPEHHOE|
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH! IPH aHAIH3e (PU3HICCKHX|
SIBJICHUH U [TPOLIECCOB;;

I1P65) ymMeHMe YUYHTHIBATH T'DAHMIBI NPUMEHEHHUS H3YHCHHBIX|
(u3MUYecKNX Mojesel: MaTepuanbHas TOYKA, HHEPHHAIbHAs CHCTEMa|
oTCUeTa, HACATbHBIN Ta3; MOJEIH CTPOCHHS Ta30B, XKHUAKOCTE U TBEPAbIX|
TeJ, TOUEUHBIHl DNEKTPHUUECKHH 3apsij, sjgepHas MoJeNb aTtoMa,

HYKJIOHHAsi MOJEJIb aTOMHOI'0 sAApa IIpH pEIICHUH E]JI/BPI‘ICCKI/IX 3aj1a4;
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OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMHU TO3HABATEIbHBIMH JCHCTBHAMHU a))
6a3oBbIC JIOTHYECKHE MAEHCTBHA: CAMOCTOSATENbHO (OPMyIHPOBATH H|
AKTyaJIM3UPOBATh NPOOIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABIUBAT,
CYIICCTBEHHbIN MPU3HAK MM OCHOBAHHS IJIs CPAaBHEHMS, KIACCHMUKAILMH H|
00001IeHHS; OTIPEACIIATD eI JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTSPUH|
HX JOCTH)KCHHSA, BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPCUHS B|
[paccMaTpUBaeMBIX SIBJICHHSX; BHOCHTh KOPPEKTHBBI B ICATEIILHOCTh, OLICHUBATh,
COOTBETCTBHE pPE3yNbTATOB ILENAM, ONEHHUBATH PHUCKH IOCIEACTBHI
eI TeIIbHOCTH; Pa3BUBATh KPEATUBHOE MBILIICHHE TIPU PEIICHHN KU3HEHHBIX
npobiem;;

OBJ1aJIcCHHE YHHBEPCAIBHBIMH PETYJISTHBHBIMH JCHCTBHSAMHU: T) IIPHHSTHE Ce0st 1]
pyrux moneit: mpuHAMaTh cebs, TOHNMAs CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBJIajicHHe YHUBEPCAIBHBIMU KOMMYHHKATUBHBIMH JICHCTBUSIMH: a) oOIIEHHUE:
OCYIIECTBIATh KOMMYHHMKAIlMM BO BCeX cdepax XKM3HU; PaCIO3HABATB,
HeBepOallbHbIC CPEICTBA OOLICHHS, IOHUMATh 3HAYCHNE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKH KOHGIMKTHBIX CHUTYAlUi U CMAT4aTh KOH(INKTHI;
BIIAJIETh PA3IHYHBIMU CIOCOOAMH OOIIEHHS H B3aHMOICHCTBHS;;

OBJajieHHe YHHBEPCATbHBIMU PETyIATUBHBIMH ACHCTBUAMH: ) CAMOKOHTPOIIb:
laBaTh OLICHKY HOBBIM CHTYAlUSM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB LIEIAM;;

OBJ1aJIcHHe YHHUBEPCAIbHBIMU PETrYJISITHBHBIMH AEHCTBUSIMH: B) DMOIIMOHAIIBHBII
WHTEIUIEKT, MpeANoNararmuil chopMHPOBAaHHOCTb: CAMOpPETyIHPOBAHUS,
BKJIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHUE TIPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJCHNE, CIOCOOHOCTh AJaNTHPOBAThCA K SMOIMOHAIBHBIM M3MEHEHHSAM H|
NpPOSABIATE THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAlUH,
BKJIIOYAIOMIEH CTPEMJIEHHE K NOCTHIKCHMIO L[EJIM U YCIeXy, ONTHMH3M,
HHUILMATUBHOCTh, YMEHHE JIEHCTBOBATh, CXO/I M3 CBOUX BO3MOMKHOCTEIH;;
OBnaJicHHe YHUBEPCAIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU ACHCTBUSIMH )
6a30BbIC MCCIECIOBATENbCKHE ACHCTBUS: BIAaJCTh HAaBBIKAMH YyucOHO-
HCCIe0BATEIbCKOH M TMPOSKTHON AEATEIbHOCTH, HABBIKAMH pa3pelIeHHs,
npo6iIeM; CIIOCOGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY MOMCKY METOJIOB|
pelIeHus MPaKTHYECKHUX 3a1ad, IPUMEHEHUIO Pa3INYHBIX METOIOB IO3HAHMS;
OBJIaJICHHE BHUIAMHU JEATCIBHOCTH I10 MOJYYECHHUIO HOBOTO 3HAHMA, €ro|
HHTEPIpPETALNH, NPeodpPa30BaHUI0 U NPHUMEHEHHIO B Pa3lIMYHBIX y4EOHBIX|
CHTYaIMsIX, B TOM YHCJIC IPH CO3JaHHU y4eOHBIX M COLHANBHBIX POCKTOB;
(hopMHpOBaHKE HAYYHOTO THIIA MBIILICHHUS, BIaJICHHE HAYYHON TEPMUHOJIOTHEH,
KJIIOUCBBIMU MOHATUSIMH H METOJAMH; CTaBHTh U (OPMYIHPOBATH COOCTBECHHBIC)
3amaun B 00pa3oBaTEIbHON JEATENIBHOCTH M KU3HCHHBIX CUTYALUsX; BBISBISATD,
MPUYUHHO-CICACTBEHHBIC CBA3M M aKTyaJlH3HPOBATh 3alady, BHIIBHIaTb,
TUIIOTE3y €€ PEIICHHs, HAXOJUTh apryMEHTHl JUIs J0Ka3aTelbCTBA CBOMUX|
YTBEPXKICHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIU3HPOBAThH
MOJTy4eHHbIC B XO/I¢ PEIICHHS 3a/ladM Pe3yJIbTaThl, KPHTUYECKH OLEHUBATh HX
10CTOBEPHOCTD, IPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBUSX; pa3padaThIBaTh
NIaH pelleHus NMpodiIeMbl C y4eTOM aHaIM3a HMEIOIIMXCS MaTepHaNbHBIX H
HEMAaTepPUAIIbHBIX PECYPCOB; OCYIIECTBIATH LEICHAIPABIICHHBII TOMCK IIEPEHOCA,
CPEJICTB U CIIOCO6OB JEiCTBIS B IPO(YECCHOHANBHYIO CPELy; YMETh MEPEHOCHUTD|
3HAHUS B MO3HABATEIbHYIO M IMPAKTHYECKYI0 OOIACTH KU3HCACATEIBHOCTH;
yMETh MHTETPHPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00IaCTei;;

OBnajicHue YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JCHCTBUAMHU: ) COBMECTHas|
1eATETBHOCTE: MOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOH M
WHANBUAYalbHON paboThl; BHIOMPATh TEMaTHKY M METOIBl COBMECTHBIX|
neficTBUil ¢ ydyeToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH KaxKJOro 4jieHa
KOJIICKTHBA;;

OpJjlajicHHEe YHHUBEPCAIbHBIMH PETrYJISTUBHBIMH JCHCTBUAMH: a)
CaMOOpraHM3alMa: CaMOCTOSATENbHO OCYIIECTBIATH I03HABATENbHYIO|
IeATEBHOCTD, BBISABIATE IIPOOIEMBI, CTaBUTh H HOPMYIHPOBATE COOCTBEHHbIC
3ajayd B 00pa3oBaTeNbHOH IEATENBHOCTH M JKM3HEHHBIX CHTYalHsX;
CaMOCTOSITENIBHO COCTABIIATH ILIAH PEUICHHs MPOOIEMBI C YYETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEeHNUI; AeIaTh 0CO3HAHHBII
BBIOOP, apryMEHTHPOBATh €ro, OPaTh OTBETCTBEHHOCTh 3 PELICHUE; OLICHHBATH
NPHOOPETEHHBIIT OIIBIT;;

OBaJIcHHE YHUBEPCAIbHBIMH YUeOHBIMH 03HABATEIbHBIMH ICHCTBUSAMH B)
pabora ¢ mH(oOpManuell: BIaJeTh HABBIKAMU MOJTYYeHHs MHpOpMALUH M3
HCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOMCK, aHAIU3,
CHCTEMATH3aLHI0 U HHTEPIPETAHI0 HHPOPMALMH PA3INYHBIX BUIOB U (opM
NpE/ICTABICHNS;

[1P67) chopMHUPOBAHHOCTH YMEHHs PEIIaTh PACUETHLIE 3aa4u C SBHO|
3a7aHHON (U3HYECKONH MOIENBIO, HCIONb3YsS (U3MYECKUE 3aKOHBI H|
MPHHIUIIBI; Ha OCHOBE aHAJN3a YCIIOBHS 3aa4H BBIOMPATh (PHU3HUECKYIO|
MOJIEITb, BBIACISTE (DH3HUCCKHE BETHIUHBI H HOPMYIIBI, HEOOXOJUMBIC|
U1 ee pelIeHHs, NPOBOIHTH PACUETHl M OIEHHBATH PEAaTbHOCTH
[0JTy<ICHHOTO 3HAYCHUS (HU3MICCKOI BEIMINHBL; PEIIATh KAYCCTBCHHBIC
3aja4M, BHICTPAWBas JIOTHYECKH HENPOTHBOPEYHBYIO IIENOYKY|
paccyKICHHII ¢ OMOPOil Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(usnyeckne ABNEHNS;;

[IP66) BnageHHe OCHOBHBIMH METOJaMH HAay4YHOTO IMO3HaHHS,
HCTIONE3YEMBIMU B DU3HKE: TIPOBOIHTH NPAMbIC H KOCBEHHbIC H3MEPEHHUsI
(hU3HYECKUX BEJIMYMH, BHIOMPAs ONTUMAIBHBINH COCOO M3MEPEHHS H
HCIIONb3YsI M3BECTHBIE METOJBI OLEHKH IOIPEIIHOCTEHl M3MepeHHii,
MPOBOJAMTH MCCIENOBAHHE 3aBHCUMOCTEH (U3NUeCKMX BEITHUYHH C
MCIIOJIB30BAHUEM IlpﬂMle MSMepeHMﬁ, OGLﬂCHﬂTb llOJIy'—IeHHble
pe3yIbTaThl, HCHOIb3ys (GH3MYECKHE TCOPHHU, 3aKOHBI H MOHATHS, U
JI€J1aTh BBLIBOJIbI, COGJIK)}J,aTI: llpaBMJla 6630[[3CH01‘0 pr}.la leVl
[POBEICHIN HCCIEJOBAHMI B PaMKaX y4eOHOTO IKCIICPHMEHTA U y4eOHO-
HCCIIE/IOBATENBCKON JEATENFHOCTH C HCIONB30BAaHUEM IH(MPOBBIX
N3MCPUTEIBHBIX YCTPOICTB M 1a60paTopHOro 06OpyZOBaHHS;
c(OPMUPOBAHHOCTb NPEACTABICHUIH O METOJAX MOJyYCHHs HAy4YHBIX
ACTPOHOMUYECKUX 3HAHHIL;;

T1P63) BiIageHHE OCHOBOIOJATAIONIMMU (U3MYECKHMH MOHATHAMU H
BETHYIHAMH, XapaKTePH3YIOMNMH (H3HYIECKUE IPOLECCHl (CBI3aHHBIMH
C MEXaHMYECKHM JIBH)KEHHEM, B3aUMOJICHCTBHEM TeJl, MEXaHHYECKHUMH
KOJICOAHISAME W BOJIHAMH; aTOMHO-MOJIEKY/ISIPHBIM CTPOCHHEM BEILECTBa,
TEMIOBBIMH MPOIECCAMH; DJIEKTPUUYECKUM M MArHUTHBIM MNOJIAMH,
HIEKTPUYECKHM TOKOM, DJIEKTPOMATHATHBIMH KOJICOAHMSIME M BOJIHAMI;
OITHYCCKHMH SIBICHUAMH; KBAHTOBBIMHU SBICHUSIMH, CTPOCHHEM aTOMa H
ATOMHOTO SIpa, PaIHOAKTHBHOCTEIO); BIAJCHHE OCHOBOIIONATAOIINMH
ACTPOHOMHMYECKHUMH MOHSTHAMHU, MO3BOJSIOMUMY XapaKTepPU30BATh|
pOLEeCcCHl, MPOHCXOAIINe Ha 3Be3JaX, B 3BE3NHBIX CHCTEMax, B
MEKIATAKTHYCCKOI CPeie; JBIKCHNE HEOECHBIX TEJI, DBOIIOIHIO 3BE311 H
Bcenennoii;;

11P62) chopMHUPOBAHHOCTh YMEHHI PACIO3HABATh (HU3MUYECKHUE SIBICHHS
(mpouecckl) ¥ OOBACHATh MX HAa OCHOBE M3yYEHHBIX 3aKOHOB:
pPaBHOMEDHOE U PaBHOYCKOPECHHOE MPSIMOJIHHEHHOE IBHIKCHHE,
cB0OOONHOE MajeHHe Tel, JABIKEHHE IO OKPYKHOCTH, HMHEPIHS,
B3aMMOJCHCTBHE Tel, KoneOaTeabHOe ABIKCHHE, PE30HAHC, BOIHOBOC|
nBrokenne; qudysus, GpoyHOBCKOE IBMKEHHE, CTPOSHHE KHIKOCTEH 1
TBEp/BbIX TEN, U3MEHEHHE 00beMa Tell NPU HArpEeBaHUU (OXJIAXKICHUH),
TerioBoe paBHOBECHE, HCIApeHHe, KOHJEHCAIHs, IIaBICHHE,
KPHCTAIM3ALHs, KHIICHHE, BIAXHOCTh BO3IyXa, CBS3b CPCIHEl
KHHETHYECKOI YHEPIHH TEeIIOBOTO JIBHKEHHS MOJIEKYJ ¢ abCONIOTHOl
TeMIepaTypoil, MOBBINICHHE AABICHHS ra3a IPH €ro HATPEBAHHU B
3aKpBITOM COCYJe, CBA3b MEXKJY HapaMeTpaMH COCTOSHHs Ta3a B
H30MPOLIECCaX; EKTPH3ALIS TElI, B3aHMOZCIICTBIE 3apsII0B, HATPCBAHMUC|
NPOBOJHMKA C TOKOM, B3aHMOJIEHCTBHE MarHHTOB, JJIEKTPOMArHUTHAs
WHIYKIWA, JeficTBHEe MarHUTHOTO TIOJI HA IMPOBOJAHMK C TOKOM H
BYOKYIIMIICS 3apsj, DJIEKTPOMAaTrHUTHBIE KOJNEOAaHHs M BOJHBI,
PSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETA, OTPAXKCHHE, HPEIOMIICHHE,
uHTephepeHIHs, JUPPaKIHs U OISPU3ALNUs CBETA, JUCIIEPCHs CBETA;
dorosnexTpudeckuii 3¢peKT, cBeTOBOE AaBICHHE, BOSHHKHOBEHHE|
JIMHEIYaTOro CIeKTpa aTOMa BOJIOPO/IA, €CTECTBEHHAS H HCKYCCTBEHHAs
paIOaKTHBHOCTS;;

TIPG1) chopMUPOBAHHOCTD MPEACTABICHHI O PO U MecTe QU3UKH M
ACTPOHOMHH B COBPEMEHHOW Hay4HOIl KapTHHE MHpa, O
crcTeMooOpasyonleil ponu (pU3MKH B Pa3BUTHH ECTECTBEHHBIX HaYK,
TeXHHKH M COBPEMEHHBIX TEXHOJIOTHil, O BKIaje POCCHHCKHX U
3apy0eKHBIX YYCHBIX-QU3UKOB B DPa3sBUTHE HAYKH; IOHUMaHHE
(hu3HgecKoil CymHOCTH HAOIIOaeMBbIX SIBICHHI MIKPOMHPA, MAKPOMHPA|
U MeraMupa; HOHHMAaHHE POJH ACTPOHOMHH B NPAaKTHYECKOIi
IeSTeIBHOCTH YeI0BeKa U JalbHeHIIeM HayqHO-TEXHIIECKOM Pa3BUTHH,
poau ¢Gu3nku B GOPMHUPOBAHMHM KPYrozopa M (yHKIHOHAJIbHOM
IPAMOTHOCTH YeNOBeKa JUIs PEIICHHS IPAKTHYECKUX 3a/ad;;

T1P68) chopMHUPOBAHHOCTH YMEHHS IPUMEHSATH MOJYYCHHbBIEC 3HAHUS IS
0OBSCHEHHS! YCITOBUI IIPOTEKAaHMs (PU3HIECKIUX SBICHUI B IPUPOJE U JUIS
NPUHATHS NMPAKTHYECKHX PEIICHUH B MOBCEIHEBHOH JKM3HH s
oGecrieuenns 6€30IaCHOCTH IPU 0OpaIIeHHH ¢ GBITOBBIME MIPHOOpPaMH 1|
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHMS 3J0POBBSI U COOIIOACHMUS
HOPM 9KOJOIHYECKOTrO IIOBEICHNUs B OKPYXKAIOWIEH cpejie; MOHNMaHHue|
HEOOXOAMMOCTH IPUMEHEHUSI JOCTHKECHUH (U3MKU M TEXHOIOTHH IJist
PallHOHANBHOTO IPHPOJIONOIL30BAHHS;;

[1P610) oBnajgeHne yMeHHIME pabOTaTh B IPYIIIE .}

T1P69) chopMHPOBAHHOCTE COOCTBEHHOMN IMO3HMIMU 110 OTHOIICHHUIO K|
(hu3ryeckoit MHGOPMALKK, OTyYaeMOii U3 Pa3HbIX HCTOYHUKOB, YMEHHUI
HCII0JIb30BaTh U(POBBIC TEXHOJOTUH IS TIOMCKA, CTPYKTYPUPOBAHHUS,
HHTEPIpPETAMd W MPEJCTaBICHUS yd4eOHOHl M HaydHO-MOIYyJISIPHOI
nHOOPMAIMK; Pa3BUTHE YMEHHH KPHTHYECKOTO aHalM3a I10Jy4aeMoii
nHOOpMALNH;;

I1P64) BI1ajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSMH, YBEPEHHOE|
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH! IPH aHAIH3e (PU3HICCKHX|
SIBJICHUH U [TPOLIECCOB;;

I1P65) ymMeHMe YUYHTHIBATH T'DAHMIBI NPUMEHEHHUS H3YHCHHBIX|
(u3MUYecKNX Mojesel: MaTepuanbHas TOYKA, HHEPHHAIbHAs CHCTEMa|
oTCUeTa, HACATbHBIN Ta3; MOJEIH CTPOCHHS Ta30B, XKHUAKOCTE U TBEPAbIX|
TeJ, TOUEUHBIHl DNEKTPHUUECKHH 3apsij, sjgepHas MoJeNb aTtoMa,

HYKJIOHHAsi MOJEJIb aTOMHOI'0 sAApa IIpH pEIICHUH E]JI/BPI‘ICCKI/IX 3aj1a4;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

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

Bun yueGHoii padoThI O061Bém B yacax
JIeKIMOHHBIE 3aHATHS 44
[IpakTuueckue 3aHATUSA 32
OO6umit 066EM 00pa3oBaTenbHON IPOrpaMMbl yueOHOH TUCUUIUIMHEL, B TOM YHCIe B popme 76
MIPAaKTUIECKOI MOATOTOBKH

®opma(-b1) kouTpoas: JudpdepenuupoBannnplii 3auer
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2.2. TemaTuuyeckuii mj1aH u cojep:kanue yueoHoro npeamera YI1.07 ®@uszuka

HaumeHoBaHue
pa3zesioB H TeEM

Copaep:xanue yueGHOro Marepuaia 1 opMbl OpraHua3aLMH AeATeILHOCTH 00y4aIoMMXCS

O0béMm B
yacax

YpoBenb
OCBOEHHs

Koapl koMneTenumii,
¢hopmuposanuio
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT IPOrpaMMbl

Tema 1
Mexanuka

Conepxanue yueOHOTO MaTepuana

1

.]IeKllPlOl-[HbIe 3ansiTust Nel dusnka U o3HaHue Mmupa. OCHOBBI KHHEMAaTHUKH

2

HpaKTl/l‘leCKl/le 3ansiTus Nel OCHOBBI KHHEMATHKH. I[BI/DKeHI/Ie 10 OKPY>XKXHOCTH. Pemenue IPaKTUKO-OPUCHTUPOBAHHBIX
3aga4d

\S)

Jlexuuounbie 3ausaTis Ne2 OCHOBBI JUHAMUKH U CTATUKH

HpaKTl{l‘leCKHe 3ausTust Ne2 OCHOBBI JUHAMHWKH U CTaTUKH. Pemenne NPaKTUKO-OPUECHTUPOBAHHBIX 3a/1av

.HeKllPlOl-lele 3ansTust Ne3 3akoH COXpaHCHHS B MEXaHUKE

3
4
5
6

HpaKTM‘IeCKHe 3ansiTust Ne3 3aKoHbI COXpaHCHHSA B MEXaHUKE. Pemenue MPaKTUKO-OPUCHTUPOBAHHBIX 3a1a4

NN I (ST [ O I} )

==

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

Tema 2
MonekynasipHas
busuka
TECpMOJAUHaAMHKa

144

Copeprkanue yuyeOHOro Matepuana

Jlexnuonnsie 3ansaTus Ned OCHOBBI MOJIEKYIIPHO-KUHETHIECKOH TEOpHH

IIpakTyeckne 3ansarus Ned Ocuossl MKT. I'a30BEIe 3ak0H. Pemenne npakTuko-OpHEHTHPOBAHHBIX 33124

Jleknuonnsie 3ansaTus NeS OcHOBBI TepMOIHHAMUKY. [1epBEIil 3aKOH TePMOANHAMUKH

.]IeKllldOl-leIe 3ansaTust Ne6 HeOGpaTI/IMI)Ie IIPOLECCHhI. BTOpOfI 3aKOH TEpMOJANHAMHUKU. TemnnoBsie ABUTATENN

1
2
3
4
5

HpaKanecxne 3ansiTust NeS OcHOBBI TEPMOJUHAMUKHU. Pemrenne NPaTUKO-OPUCHTUPOBAHHBIX 3a1a4

[N I (ST I O 2N I (O I NN

N == —

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

Tema 3
DNeKTpoANHAMUKA

ConepxaHue yaeOHOTO MaTeprana

Jlexunonnsie 3ansiTus Ne7 Dnexrpudeckoe noie. KonaeHcaTopsl

IlpakTuyeckue 3ansaTus Ne6 Dnextpudeckoe none. Konnercatop. Penienne mpakTHKO-OPHEHTHPOBAHHBIX 33124

Jlexkunonnsie 3anusiTus Ne§ 3aKoHBI TOCTOSTHHOTO TOKA. 3akoH OMa [uis y4acTka end. 3akoH OMa JUTs IOJTHO LETH.

IlpakTuyeckue 3ansaTus Ne7 3aKoH MOCTOSHHOTO TOKa. 3akoHB OMa. PemreHne mpakTHKO-OpUEHTUPOBAHHBIX 33134

Jlexkunonnsie 3ausiTus Ne9 MarnutHoe none. DnexrpomarautHas nHayknus. Cruia JlopeHna u cuna Ammnepa

IlpaxkTuueckue 3ansarus Ne§ Marautnoe none. Cuisl JlopeHnia u Ammepa. PemeHre mpakTHKO-OpHEeHTHPOBAHHBIX 3314

Jlexkunonnsie 3ansiTus Nel() Mexanudeckue kKoneOaHHUS U BOJHBL. DIEKTPOMArHUTHBIE KOJIEOaHUS W BOJHBI

[l IR o W IV, T8 QNN (OVR  \O 3 I

IlpakTuyeckue 3ansaTus Ne9 DiekTpoMarHuTHBIE KoyeOaHus U BONHBI. KonebaTenpHBIN KOHTP. PemeHune npakTuko-
OPHMEHTUPOBAHHBIX 3aa4

[N BN SN I O 2 RSN I O 0 I NG 3 I\ R 5N

O} =0 I CY Y O S F N [

el

Jlexkuuonnsie 3ausiTust Nell [lepeMeHHBIH AEKTPUIECKUIA TOK

—_

IlpakTnueckue 3ansiTus NelQ [TepemeHHbIH dneKTpuUeckuid TOK. 3akoH OMa IS Lernei MepeMeHHOro ToKa. Pemenne
NPaKTUKO-OPUEHTHPOBAHHBIX 33134

OK 02., OK 06., OK 04.,
OK 01., OK 07.
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HaunmenoBanue Copnep:xanue yuedHoro marepuaia u GopMbl OpraHua3anuu JAeaTeJbHOCTH 00Y4AI0IHXCS OobéM B | YpoBenb Koabl koMneTeHmii,
pa3/iesioB U TeM yacax OCBOEHUs ¢opmupoBanuio
KOTOPBIX CIIOCOGCTBYET
3JIEMEHT NPOrPaMMBbI
Tewma 4 ConepxaHue yueOHOTO MaTepuana OK 02., OK 06., OK 04.,
Onrrka 1 |JIekunonnsie 3anstus Nel2 TIpuposa cBera. 3aKOHBI reOMETPUYECKOi onTHKU. JInH3bI. [locTpoeHe H300paxeHus B 2 1 OK01., OK 07.
JIMH3e
2 [IIpaxTunueckue 3ansatust Nell 3akonsl reomerpuyueckoi onTuky. JIMH3bL. Pelienne npakTHKo-OpUeHTHPOBAHHBIX 33134 4 2
3 |/lexumnonnsie 3anarus Nel3 BonHoas onTuka 4 1
4 ([TpakTHyeckue 3ansTus Nel2 BonHoBbIe CBOiiCTBa cBeTa. PelieHne mpakTHKO-OpUEHTHPOBAHHBIX 33134 2 2
5 |JIeknuonnsie 3ansTust Nel4 KsanrtoBas npupona ceera. ®ororddext. Kantossie nocrynarst bopa. Crektp atoma 2 1
6 [IIpakTuyeckne 3ansarus Nel3 Ksanrosas ontuka. ®otoaddexr. Criektp atoma. PerieHue mpakTHKO-OpUEHTHPOBAHHBIX 2 2
3amaq
Tema 5 Conepxanue yueOHOTO MaTepuana OK 02., OK 06., OK 04.,
Crpoenme aToma 1 |JIekumnonnsie 3ansaTus Nel5 Crpoenue siapa. PagnoakTuBHbIN pacnaf. SnepHble peakunu 1 OK01., OK 07.
2 [IIpaxTnueckue 3ansaTust Nel4 Ousnka aToma 1 aTOMHOTO si/ipa. Penenye npaTiko-opueHTHPOBAHHBIX 3a/1a4 2
Tema 6 Conepxanue yueOHOro MaTepuana OK 02., OK 06., OK 04.,
ACTpOHOMHSI 1 |JIekunonnsie 3ansatus Nel6 Kocmuueckue ncenenoBanus. ConHevHas cucTeMa 1 OK01., OK 07.
2 [Jlekunonnnie 3ansTus Nel7 Nanaktuka. CoBpeMeHHBIE IPENICTABICHUS O CTPOCHUH U 3BOIIOINH BeenenHoi 2 1
Bcero 76

s xapakmepucmuru ypoeHs 0C80€HUsL Y4eOH020 MAMEPUALA UCHOTIb3VIOMCSL CAe0YIouue 0003HAYEeHUSL:
1 - o3HaxomumenvHbvlll (03HAKOMIEHUE ¢ PaAHee U3YUEeHHbIMU 00bEeKMAMU, C8OUCMEAMU);
2 - penpodykmugnwlil (8binoaHeHUe 0esImMeTbHOCU N0 00pA3yYy, UHCIMPYKYUU UTU OO PYKOBOOCIBOM);
3 - nPOOYKMuUBHbILL (NIAHUPOBAHUE U CAMOCMOSIMETLHOE BLINOTHEHUE OeSIMEIbHOCIU, PeeHUe NPOOIeMHbIX 3a0ay ).
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3. YCIOBUA PEAIU3ALMUU INIPOI'PAMMBI YYEBHOI'O
INPEAMETA

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

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

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

HaOnwoaeHue 3a X0IOM
BHIMOJNHEHHS
HHJUBUIYAIBHBIX TIPOEKTOB
U OL[EHKA BBIMOJTHEHHBIX
MPOEKTOB Onenka
BBINIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT

OBiajeHNe YHUBEPCAIbHBIMM Y4eOHBIMH IO3HABATEIbHBIMH
neiicTBusMH B) paboTa ¢ mHopMainueil: BiageTb HaBBIKAMH
noJslydeHus MHGOPMAIUU U3 HUCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENBHO OCYHIECTBIIATH MOUCK, aHAJIU3, CUCTEMATU3ALIUIO
¥ MHTEpHpeTalnio UHGOPMAIUU Pa3INYHBIX BHJIOB U Gopm
NpeCTaBICHUS;

CdhopmMupoBaHbl HaBBIKH PabOTHI C
uHpopManuen

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

OBnasieHne yHHBEPCATbHBIMH KOMMYHHKATUBHBIMU JICHCTBHSIMU:
0) coBMecTHas AESATENbHOCTh: MOHUMATh M HCIOIH30BATh
MIPEeNMYIIEeCTBAa KOMAaHIHOH ¥ MHANBUAYaNbHOI paboThl; BEIOMpATh
TEMaTHKY U METOJAbl COBMECTHBIX JEHCTBHUU C yd4eToM oOmmux
HMHTEPECOB M BO3MOXKHOCTEN KaX/OT0 YeHa KOJUIEKTUBA;

CdopmupoBaHbl HaBBIKA COBMECTHOU
JeATEIILHOCTH U pabOThI B IPyIIIe

HabGamogenne 3a xomom
BHIIONHEHHUS

HHAUBHIYAIBHBIX TPOSKTOB
M OIIEHKA BBIMOJHEHHBIX
MPOEKTOB Onenka
BBHIMTOJIHEHHUS JOMAIIHUX

CaMOCTOSITEIbHBIX paboT
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

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

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

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

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

ChbopMupoBaHBb HaBBIKH
CaMOperyaupOBaHus, CAMOKOHTPOIIS,
BHYTPEHHEI MOTHBALIUK

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

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

CdopmMupoBaHbl HaBBHIKH y4eOHO-
UCCJIEIOBATEIbCKON U MPOEKTHOU
JIESATEILHOCTH

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

[IpenmeTHsIit

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

ChopMUPOBAHO YMEHHE YYHTHIBATH
rpaHulbl INPHUMCHCHUA H3YUYCHHBIX
(u3HUeCKUX MOJCICH

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

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

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

OueHka MNpPaKTHYECKUX
pabor (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO -
OPUCHTUPOBAHHBIX 38]1a4)
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[1P69) chopmupoBaHHOCTH COOCTBEHHOH MO3UIIMHU 110 OTHOIICHHIO
K u3uueckoit nHpOpMaIHH, TTOTy4aeMON U3 Pa3HbIX HCTOYHHKOB,
YMEHHH HCIONB30BaTh LUU(GPOBBIE TEXHOJOTHH JJS MOMCKa,
CTPYKTYpPHPOBAHHMSI, MHTEPIPETALMU U MPEICTABICHHUS yUCOHON U
HAay4YHO-NONYyJIsApHOH wuHDOpManuK; pa3sBUTHE YMEHHUH
KPUTHYECKOTO aHalIM3a MoJTydaeMol MH(opMauy;

ChopmMupoBaHa MO3UIHUSA IO
OTHOMEHHIO K (HU3NIECKOH
nH(pOpMAIHH, MOTyJaeMoil U3 pa3HbIX
HCTOYHUKOB, c(QOPMHPOBAHO YMECHHUE
HCTIONB30BaTh U(POBHIE TEXHOIOTUN
IS TOWCKa, CTPYKTYypPHpPOBaHHS,
HHTEpIpEeTalid W IPECTABICHUSI
y4eOHOW W Hay4YHO-TOMYJSAPHOH
HH(pOPMAIIH;

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P610) oBnagenue ymeHUsMHU paboTaTh B TPYIIIE .

CdopmupoBaHo ymeHue paboTarh B
rpyIe .

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaUeCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

[1P63) BrajiecHHEe OCHOBOIOIATAIOIMUME (PU3NICCKUMU MTOHITUIMEI
¥ BCIMYMHAMH, XapaKTCPUIYIOIIUMH (DU3HUECKUE MPOIECCH
(CBSAI3aHHBIMH C MEXAHUYECKHM IBHKCHHEM, B3aHMOJICHCTBHEM
TeJ, MEXAaHWYECKMMHU KOJIcOAHMSIMHM M BOJHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BEIIECTBA, TCIJIOBBIMH MPOIECCAMH;
JNICKTPUYECKUM U MATHUTHBIM TOJISIMH, 3JEKTPHUCCKHM TOKOM,
3JIEKTPOMATrHUTHBIMH KOJICOAHUSIMH W BOJIHAMHU; ONTHYCCKUMH
SIBIICHUSIMU; KBAaHTOBBIMH SIBICHUSMH, CTPOCHUEM aToMa M
aTOMHOTO fJapa, pPaIMOaKTUBHOCTHI); BIAJCHHEC
OCHOBOMOJIATAIONIUMUA aCTPOHOMHYCCKUMHU TOHSITHIMH,
MO3BOJISIONIMMHE XapaKTEPU30BaTh IMPOIECCHI, TPOUCXOAIINE Ha
3B€3/1aX, B 3BE3JIHBIX CHCTEMAaxX, B MEXKTraJaKTHUYECCKOH cpene;
JIBIDKEHHE HEOECHBIX TEJI, DBOJIIOIUIO 3BE3]] M Beenennoii;

CdopmupoBaHBl HAaBBIKH BIaJCHHUS
OCHOBOIIOJIATAIOIINMH (PU3NIECKUMH
HOHSATUSIMU W BEIUYHHAMU,
XapaKTepu3ylomuMu (QHU3NIeCKe
HPOLECCHI

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANIBbHO

OPUCHTHUPOBAHHBIX 38]1a4)

[1P67) chopMupOBaHHOCTH YMEHUS peIIaTh PACUCTHBIC 3aJa4H C
SIBHO 3aJaHHON (hU3MUECKON MOJENBIO, UCIONB3Ys (U3NIECKue
3aKOHBI U HNPUHIUIBI; HA OCHOBE aHalW3a yCIOBHUA 3aJadu
BBIOMpATh (PU3UIECKYIO MOJIENb, BBIACTATH (HU3NIECKUE BETMYMHBL
u GHOpMyIIBl, HEOOXOJUMBIE AJISl €€ PEIICHHs, IPOBOIUTH PACIETHI
U OIICHHWBATh PEANbHOCThH MOJyUYEHHOTO 3HAUYEHUS (PU3NIECKON
BEJIMYUHEL; PEIIaTh KaYeCTBEHHBIE 3a/1a4M, BEICTPANBAst TOTHIECKU
HENPOTHUBOPEUUBYIO LEMOYKY pPaCCyXJAEHUH ¢ omopod Ha
n3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3WYECKHE SIBICHUS,

CoopMupoBaHo yMEHHE pemaTh
pacyeTHbIe 3aa4M C SBHO 3aJaHHOU
¢bu3nyeckod MOJENbI0, UCHOIb3YS
(bu3nyueckre 3aKOHBI M IPHHLIMIIBI;

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANTBHO

OPHEHTHPOBAHHBIX 32/1a4)

[1P66) BiaseHHEe OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHWSI,
UCIIOJb3YEMBIMU B (pM3UKE: IPOBOAUTH MPSIMbIE U KOCBEHHBIE
u3MepeHus GU3MIECKUX BEIHYHH, BEIOMPasi ONTHMAaJbHBIN CIIOCO0
U3MEPEHUA U HCHOJIB3YysI U3BECTHBIC METOAbl OLCHKH
NOTPEIIHOCTEH M3MEpPEeHHH, NPOBOAUTH HCCIIEIOBaHUE
3aBHCHMOCTEM (bl/ISI/I'-leCKPIX BCJIMYMH C UCITIOJIb30BAHUEM INPAMBIX
U3MEPEeHUH, OOBSICHITH MOJYYSHHBIE PE3yJIbTAaThl, HCIONb3YSI
(I)HSI/I‘IGCKI/IC TCOPHUH, 3aKOHBI U NOHATHA, U ACJIaThb BbIBOABI,
cobntonaTe mpaBuia 6e30HacHOro Tpylda HpH NPOBEACHUHU
UCCIIeIOBAaHUIl B paMKax yuyeOHOro JKCIepUMeHTa U y4eOHO-
HCCIICZIOBATENBECKON ACATEIBHOCTH C HCIOJIB30BaHUEM LIU(PPOBBIX
U3MEPUTEIbHBIX YCTPOICTB M Ja0OPaTOPHOTO 00OPYIOBAHHS;
chOpMUPOBAHHOCTh HPEACTABICHUI O METOJIax MOJYy4YESHUS
HAaYYHBIX aCTPOHOMUYCCKUX 3HaHVIﬁ;

ChopMupoBaH HaBBIK BIaJCHUS
OCHOBHBIMM METOJaMHU HAy4YHOTO
MIO3HAHMs1, UCTIOJIb3YEMBIMH B (DU3HKE

OneHka MNpaKTUYECKUX
paborT (pemenus
Ka4C€CTBCHHBIX, PaCYCTHBIX,
npohecCuoHalIbHO

OPHEHTHPOBAHHBIX 3a/1a4)
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[1P62) chopMUpOBaHHOCTH YMEHUIl pacmo3HaBaTh (QHU3UUECKHE
sBJICHUS (IpoLecChl) U OOBSICHATh MX Ha OCHOBE M3YYEHHBIX
3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE
JBHKEHHE, CBOOOJHOE MaJICHHUE TEJI, IBIKCHHUE 110 OKPY>KHOCTH,
WHEpLHUs, B3aUMOJEilCTBHE Tel, KoJieOaTelbHOE IBHIKCHHE,
pe30HaHC, BOJIHOBOE JBIKEHHE; nubdy3us, GpoyHOBCKOe
JBIDKEHHE, CTPOCHHUE )KUIKOCTEH M TBEPIBIX Tell, HU3MECHCHHE
obbeMa Ten npH HarpeBaHUU (OXJIAXKACHHUH), TEIJIOBOE
paBHOBeCcHE, HCHapeHHE, KOHJICHCALWs, IMJaBJICHHUE,
KPHUCTAJUTM3aLs, KATICHHE, BIAXXHOCTh BO3/yXa, CBiI3b CpeAHEH
KHHETHYECKOH HJHEPrHH TEIUIOBOTO ABHIKECHHUS MOJICKYN C
a0COJIIOTHOW TeMIIepaTypOii, MOBBILICHNE JABJICHHUS ra3a IpU ero
HarpeBaHWM B 3aKPBITOM COCY[E, CBSI3b MEXAy HapaMeTpamu
COCTOSHHUS rasza B H30IpoOLeccax; OJJICKTPHU3aLUsI Tel,
B3aMMOJICiiCTBHE 3aps/0B, HarpeBaHUE MPOBOJHHKA C TOKOM,
B3aMMOJICHICTBHE MAarHUTOB, SJCKTPOMArHUTHAas HHAYKIHS,
IeficTBHE MarHUTHOTO IOJIs Ha HPOBOJAHHUK C TOKOM H
JBIDKYIIMIACS 3apsl, 3JCKTPOMarHUTHbIC KOJICOAHUS M BOJIHBL,
NpSMOJIMHEHHOE pacIpoCTpaHEHHUE CBETa, OTpPaxeHHE,
npesoMiIeHre, HHTepdepeHIys, AMGPaKIys U MOIIpU3aLHs CBeTa,
nucnepcus cBera; (GoTodneKkTpudeckuil 3ddekrt, cBeToBOE
JIaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTPa aTOMa BOJOPO/a,
€CTECTBEHHAsI M HCKYCCTBCHHAS PaIH0aKTHBHOCTD;

ChopmupoBano yMeHHE
pacro3HaBaTh (HU3MYECKHUE SBICHUS
(mpouecchl) U OOBSACHATH UX Ha
OCHOBE U3YYCHHBIX 3aKOHOB

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

ITIP61) chopMHUpOBAaHHOCTh MPEACTABICHUN O POJIM U MeCTe
(U3MKM U aCTPOHOMHUH B COBPEMEHHOH Hay4YHOU KapTHHE MHUpPA, O
cucreMooOpasyomeil posu GU3MKKH B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCUMCKUX
U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKU; TOHUMaHNE
¢Gbu3nuecKkoi CymHOCTH HaOIIOZAeMBIX SIBICHHH MHKPOMHDA,
MakKpoMHUpa M MeraMupa; MOHMMaHHE POJIM aCTPOHOMHUHU B
MIPAKTUYECKOH NEesTeNbHOCTH YeloBeKa U AalbHEHIIEeM HayuHO-
TEXHHYECKOM pPa3BUTHH, Poiau (GU3UKKM B (OPMHPOBAHUU
Kpyro3zopa M (yHKIMOHAJIBHOH I'DaMOTHOCTH 4YeJOBEKa s
peleHus MPaKTHYECKUX 3a/a4;

CdopmupoBana cuctemMa 3HaHHUI 0
posit ¥ MecTe QU3NKKU U aCTPOHOMHHU
B COBPEMEHHON HAay4yHOM KapTHUHE
MHpa, 0 CHCTeMOOOpa3yolieil poau
(GU3NKH B Pa3sBUTHH €CTECTBEHHBIX
HayK, TeXHMKM U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCUNHCKUX U
3apy0eKHBIX YUCHBIX-()U3UKOB B
pa3BUTHE HayKH; IOHHMMaHHE
buszuyeckoi CYU[HOCTH
HaOJII0/IaeMBbIX SBJICHUH MHKPOMHUDA,
MaKpoOMHpPa U MEraMHupa; OHHUMaHUE
pOJIM aCTPOHOMHH B NMPAaKTHYECKON
NesATEIbHOCTH YeJIOBEKa U
JalbHEeHIIeM Hay4YHO-TEXHHYECKOM
pa3BUTHH, ponu (HU3HUKH B
bopmMupOBaHUHM Kpyrosopa #
(GyHKIMOHAIBHOH TPaMOTHOCTH
yegoBeKa JJUA pEUIEHHUSA
HpaKTHYECKHUX 3ajad;

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaueCTBCHHbBIX, PACUETHbIX,
npodpeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P68) chopMUPOBAHHOCTH YMEHUSI NPUMEHSTH MOIYy4YCHHBIE
3HAHUS JUIs1 OOBSICHEHUS YCIOBHH NpOTEKaHUS (PU3NIECKHUX
SIBIICHUH B NMIPUPOJE U JUIS IPUHATHS NPAKTHYECKUX PEIICHUil B
MOBCEHEBHOW JKM3HHU JUIsl oOecredeHus: 0€30MIacHOCTH IpHU
oOpameHHu ¢ OBITOBHIMH NPUOOpaMH M TEXHUYECKUMU
YCTpPOWCTBaMH, COXPAHEHHS 3J0POBBS M COOJIOJNEHUS HOPM
9KOJIOTMUYECKOI0 IIOBEJICHUS B OKpY:Karollel cpeje; IOHUMaHue
HEOOXOANMOCTH TIPUMEHEHHS JOCTH)KCHUH (PU3NKU M TEXHOJIOTHI
JUIS pallMOHAIBHOIO IIPUPOJONOIb30BAHMUS;

CchopmupoBaHO yMEHHE HPUMEHSTH
TIOJTyYeHHBIE 3HAHUS JUIT O0BSICHEHUS
YCIIOBHH TNpOTEKaHUs (QHU3NIECKUX
SIBJICHUH B MPHUPOJE U IS IPUHATHS
NPaKTHYECKUX PpCUICHUH B
MOBCEJHEBHOW JKM3HH I
obecreueHuss 0€30MacHOCTH IpH
obpaleHuu ¢ OBITOBBIMU ITPUOOpaMH
W TEXHHYECKHMH YCTPOHCTBAMH,
COXPaHEHHs 3/JOPOBBSI M COOIIIOACHUS
HOPM DKOJIOTHYECKOTO IIOBEJCHHS B
OKpY:KarolLel cpesie

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANIBbHO

OPUCHTHUPOBAHHBIX 38]1a4)
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