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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 .

PabGouas mporpamMma y4eOHOW TUCIUIUIMHBI COCTABJICHA HA OCHOBAaHWH y4€OHOTO
IUIaHa 1o cnenuaibHOCTH «54.02.01 JAuzai (1o oTpacasaM)»




Buzuposanue PII/I a1 ucnosiHeHUs1 B o4epeIHOM y4eOHOM IOy

PaccmoTpeno u pexomeHioBaHo Ha 3acenanuu kadeapor O61meo0pa3oBaTeIbHbBIX
JTUCITUTUTAH U TeIarOTUKH
[TpoTokon Ne§ ot 20.05.2025

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEI TIPOT'PAMMBI YUEBHOI
JNCIHATTJINHBI

VYI1.07 ®uszuka

(HaumeHosanUe OUCYUNTUHDL)

1.1. MecTo AMCUMIIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbI

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 07. ConelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH CPEbl, peCypcocOepekeHUIO,
OPUMEHSTH 3HaHHUS 00 U3MEHEHUHU KIIMMaTa, MPUHIUIBI OepeXIMBOIO IPOU3BOJICTBA,
3¢ (}HEeKTUBHO JAEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALUAX

2. OK 05. OcymecTBAsAITh YCTHYK M NHCbMEHHYK KOMMYHHUKAIHWI Ha
rocyaapcTBeHHOM s3bike Poccuiickoit depepauun ¢ ydeToM OcOOEHHOCTEH
COLIMAJIBHOTO M KYJBTYPHOTO KOHTEKCTa

3. OK 04. Db dexTuBHO B3aMMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/Ie

4. OK 03. IlnanupoBaTh U peaymM30BBIBATH COOCTBEHHOE MPOPECCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEANPUHUMATEIBCKYIO JIESITEIbHOCTD B MPOodecCuOHAIbHON
c(epe, UCTIOJIB30BATh 3HAHMS 10 MPABOBOM M (PMHAHCOBOM IPaMOTHOCTH B Pa3TUYHBIX
KU3HEHHBIX CUTYyaIUsIX

5. OK 02. Mcnosb30BaTh COBPEMEHHBIE CPEICTBA MMOUCKA, aHAIU3Aa U UHTEPIPETALIUN
uHpOopMauum U HHPOpPMAIMOHHBIE TEXHOJOTHUHU MAJs BBIMOJHEHHS 3a7ay
npodeccuoHaIbHON AEATENbHOCTH

6. OK 01. Beibupate cnocoObl peuieHus 3ajad npodhecCHOHaIbHON 1€ TEIbHOCTH
IPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

1.2. Lless u niianupyemblie pe3yabTAThbl OCBOEHHS JUCIIUILINHbI

Llemu:

* (hopmupoBaHHEe y 00yYarOMMUXCS YBEPEHHOCTH B IEHHOCTH OOpa3oBaHHS,
3HAYUMOCTH (U3UUYCCKHUX 3HAHHHU JJII COBPEMEHHOTO KBaJIU(PHUIIMPOBAHHOTO
CIICIIMAIIUCTA TP OCYIIECTBICHUH €ro Mpo(eCcCHOHATBHON NEeITeIbHOCTH;

* popMUpOBaHUE ECTECTBEHHO-HAYYHON TPaMOTHOCTH;

* OBJIaZicHUE crelupUUecKoil cucTeMon (GU3NIECKUX TMOHATUH, TEPMUHOJIOTHEHN U



CHUMBOJIMKOM;
* OCBOCHUE OCHOBHBIX (PM3MUECKUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIAJICHUE OCHOBHBIMH METOJaMH HAYYHOTO IO3HAHHUS MPUPOHI,
UCIIOJIb3yeMbIMH B (pu3mke (HaOMIOACHUE, ONMMCAHUE, U3MEpPCHHUE, BBIJIBUIKCHHUC
TUIIOTE3, POBEACHUE DKCIICPUMEHTA);

* OBJIAJICHUEC YMEHHUSIMH 00pabaThIBaTh JAaHHBIC JKCIIEPUMEHTA, OOBICHSITH
MOJIydeHHBIC PE3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAy (H3NYSCKUMH
BEJIMYMHAMM B HAOJIFOJa€EMOM SIBJICHUH, JI€JIAaTh BBIBOJLI;

* ¢opMupoBaHUE YMEHHS pemaTh (GU3MYECKHE 3aJaud Pa3HBIX ypOBHEH
CJI0KHOCTH,;

* pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB, MHTEJIEKTYAJIbHBIX U TBOPUYECKHX
CIOCOOHOCTEHN B Mmpollecce MPUOOPETEHUs] 3HAHUN C UCIOJIBb30BAHUEM Pa3IUUYHBIX
UCTOYHUKOB MH(POPMALIMU U COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI; YMEHUH B
paMKax pelIeHust IPUPObl, 1eUCTBUS POPMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIHUI0 MO0 OTHOMIEHHIO K (U3NUYecKOrd MH(POpMALHUHU, MOJy4yaeMOU U3 Pa3HBIX
UCTOYHHKOB;

* BOCIIUTAHKUE YyBCTBA TOPOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.
3agaun:

* IpuoOpeTeHrne 3HaHUuM 0 (PyHIaMEeHTaJbHbIX (PU3HMYECKUX 3aKOHAX, JIEKAIUX B
OCHOBE COBPEMEHHOU (PU3NUECKON KapTUHBI MUPA, TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB U MPOU3BOACTBEHHBIX MPOIECCOB, 0 Hanbojiee BaXXHBIX OTKPBHITUSX B
obnactu (U3MKHU, OKA3aBIIUX ONpEAENsAIoUlee BIUSIHUE HAa pa3BUTHE TEXHUKU U
TE€XHOJIOTUH;

¢ IMIOHHMAaHHUC (bHSI/I‘IGCKOﬁ CYITHOCTH HBHGHHﬁ, IMPpOABIAIOIIUXCA
HpOHBBOHCTBGHHOfI ACATCIBbHOCTH,

* OCBOCHHME CITOCOOOB MCTOJIH30BaHUS (DU3MUECKUX 3HAHUU IS MPAKTHYCCKUX U
npodeCCUOHANBHBIX 3anad, OOBSCHEHUS SBICHUU MPOU3BOACTBEHHBIX U
TEXHOJOTUYECKHUX MPOIECCOB, MPUHIIUIIOB TEXHUYECKUX MPUOOPOB U yCTPOMCTB,

oOecrieueHunst 6€30MaCHOCTH MPOU3BOJICTBA U OXPAHBI MPUPO/IBI;



pemarb NpoodsieMbl ¢ Y4ETOM Npo(heCcCHOHATBHON HAPABIEHHOCTH;

* opMupoBaHUEe YMEHHI HCKATh, aHATU3UPOBATh U 00pabdaThiBaTh (GU3UIECKYIO
uHbopMaIHio ¢ yuéToM npodeccuoHaILHON HAMpPaBICeHHOCTH;

* MIOJITOTOBKA 00yYaOIUXCSA K YCIEITHOMY OCBOCHHUIO JTUCUMIUIMH U MOJYJIeH
npodeccruoHalbHOTO MUKIa: POPMUPOBAHUE Y HUX YMEHUM U OMBITA JAESITEIbHOCTH,
XapakTepHBIX A mpodeccuid / AOMKHOCTENW CIYXKAIUX WU CHENHAIbHOCTEH,
MOJIy4aeMbIX B MPOQECCHOHAIBHBIX 00pa30BaTENbHbBIX OpraHU3alUsIX;

* TOATOTOBKA K (DOPMHUPOBAHUIO OOIIUX KOMIICTSHIIMH OYyIyIIero crenuaiicTa:
caMmo00pa3oBaHMsl, KOMMYHHUKAIUU, MPOSBICHUS TPaXTAHCKO- MATPUOTHUUECKOU
MO3UIIMH, COTPYAHUYECTBA, IPUHIATHS PCIICHUH B CTAHIAPTHOW W HECTaHJIapTHOM
CUTYaIUsX, MPOSKTUPOBAHUS, IPOBEACHUS GU3NICCKUX U3MEPCHUH, YOPEKTHBHOTO U
0e30MacHOr0 HMCIOJIb30BAHMUS PA3JIMYHBIX TEXHUYECKHUX YCTPOWCTB, COOJIIOJCHUSA
OpaBWJl OXpaHbl TpyJa Mpu paboTe ¢ PU3NYECKUMH MPUOOpaMu U 000PYIOBAHUEM.

B pamkax mporpaMmbl y4eOHON JUCHUIIIMHBI 00YYarOMIMMUCS OCBAaWBAIOTCS
pe3ynbTaThl OOYUECHHUS:
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®I'oC CIIO DI'OC COO

OK 07. ConeiictBoBaTs/B  wactu ¢usudeckoro|lIP66) BnageHne OCHOBHBIMH METOJAAMH HAy4HOro mo3HaHus,|OBnajeHHe YHHMBEPCAJNbHBIMM PEryJIATHBHBIMH JCHCTBHUAMHU: a)

COXpaHEHHIO OKpYKalomei
Cpesibl, pecypcocOepeKeHHIO, |

NMPUMEHATE 3HAHUA 06
M3MeHEHHH  KIHMMaTa,
MpHHIKIB  GEepeKITHBOTO

mpom3BoACTBA, dPhEKTHBHO
neiictBoBAaTH B
Upe3BBIYAHBIX CHTYAIHSX

BOCITHTAHUS: CHOPMHUPOBAHHOCTH,
310pOBOr0 1 6€30MacHOro 06!
KHU3HH, OTBETCTBECHHOT O
OTHOLICHHS K CBOEMY 370POBBIO;;
B 4acTH IEHHOCTH HAyYHOTO
nosHauus: CHOPMHPOBAHHOCTH
MHpPpOBO33pECHHUS,
CooOTBETCTBYINET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS

Hayku " oOmecTBEHHOMH
MpaKkTHKH, OCHOBAHHOIO Ha
nuanore KyIbTYp,

CIIOCOGCTBYIOMIET0  OCO3HAHMUIO|
CBOEro MeCTa B MOJIHKYJIETYPHOM
Mipes;

B wactu TPYAOBOTO BOCIMTAHHUA!
FOTOBHOCTh K TPYAY, OCO3HaHHE|
HEeHHOCTH MacTepcTBa,
Tpynosobue;;

B 4acTm TrpaxaaHCKOro|
[BOCITUTaAHHUA: OCO3HAHMUE JIMYHOTIO
BKTaga B MNOCTpPOEHHE
YCTOHYHBOTO OYTyIIEro;;

B 4acTH DCTETHYECKOTO
BOCTIHTAHHA: JCTETHUECKOE
OTHOIMIEHHE K MHDY, BKJIiOYas
bcTeTHKY ObiTa, HAy4HOTO H
TEXHHYECKOTO  TBOPYECTBA,
criopTa, TpyJa M OOLIECTBEHHbIX
OTHOLICHHIA;;

B 4acTH LEHHOCTH HAYYHOTO
MO3HAHMS: OCO3HAHME LEHHOCTH
Hay‘iHOﬁ JACATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIATD|
IPOCKTHYHO U UCCIICI0BATE/IBLCKY O]
1CATEIIBHOCTD HHAUBHAYAIBHO H B|
rpynmnie. ;

B bacTu Tpy/I0BOTO BOCIIMTAHHUS:
FTOTOBHOCTb H CTI()C()G"OCTB K|
0oOpa3oBaHUI "
caMo00pa3oBaHMIo Hal
MPOTSKEHUH BCeil KU3HU;;

B wacTH 5KOJOTHYECKOTO
BOCTHMTAHMSA: yMeHHE|
MpPpOrHO3HPOBATH
HEGIArONPHATHBIC IKONOTHUECKHE
OCyIe/ICTBUS TIPEAPHHUMAEMBIX
neficTBHii, NpeIoTBpamaTh uX;;

B wacTH TrpaxIaHCKOTrO
BocruTaHHs: CHOPMHPOBAHHOCTH
[HPaBCTBEHHOT O CO3HaAHUA,
[3TUYECKOr0 IOBE/ACHMS;;

B uyacTH 3KOJNOTMYECKOTO|
BOCIIMTAHMSA: AKTUBHOE HEIIPUATHE|
el CTBUI, NPUHOCAIIUX Bpe|
oKpysKatomeil cpene;;

B gacti TPYAOBOTO BOCIIUTAHHUA:
FTOTOBHOCTH K AKTHBHOI
IeATETHOCTH TEXHOJIOTHYECKOH 1
conManbHOi HampaBICHHOCTH,
CIIOCOGHOCTE  MHHIHHPOBATD,
MTaHMPOBATh M CaMOCTOATENHHO
[BLITIOHATL TAKYIO JESTENBHOCTD;;
B wacTH TrpaxAaHCKOTO
BOCIHTAHHSA: NPUHATHE|
TPAJMIHOHHBIX HALHOHANBHBIX,
obmeuenoBeUYECKHUX
ryMaHHCTHYECKHUX
IeMOKPATHUYECKHX LIEHHOCTEH;;
B wactm TrpaxgaHcKoOrol
BOCHHTAHUA:  CIIOCOOHOCTH
OLlEHUBATDH CUTyauHuIo H
HpUHUMATE 0CO3HAHHBIE|
penieHus, OPHEHTUPYSICh Ha|
IMOPaJIbHO-HPABCTBEHHBIE HOPMBI

uj

(M LICHHOCTH,

B 4acTH TPyJI0BOTO BOCTTHTAHMS:
MHTEpEC K pasnudHbIM cdhepam
mpodeccuonanbHoOil
IeATEILHOCTH, YMEHHE COBEPIIAT|
oco3HaHHBIH BBIGOP Oynymeit
mpodeccun M peaau3OBHIBATh
COOCTBEHHbIE HKH3HCHHBIC TLIAHBL;

MCIIOJIb3yEMbIMH B q)MKHKE: NPOBOJINTH NPAMbBIE U KOCBECHHBIC|
H3MEpPEHUs [bM'XM‘{ECKVIX BCJIMYMH, BblGHpaﬂ ONTUMANBHBII C“UCOG
HU3MEPEHUSA U UCIOJIB3YS U3BECTHBIC METO/bI OLIEHKH l'lOl"pCI“HOCTCI:I
M3MEPEHUH, MPOBOJNTE HCCIEIOBAHHE 3aBHCHMOCTE (U3HIECKHUX]
BEIMYHH C MCMONB30BAHMEM HPSIMBIX H3MEPEHHH, 0OBACHATH)
MOMydEHHBIE PE3yNbTaThl, HCTIOIb3Ys (PU3MUECKHE TEOPHH, 3aKOHbI H]
OHSTHSA, ¥ JIeNaTh BHIBOJIBI; COOMIONATH MpaBHIa 6€30MacHOro TPya)
NpH MPOBEICHNU HCCIICN0BaHMI B paMKax yueGHOTO SKCepUMEHTa U
yueOHO-HCCIeI0BATENbCKOH 1eATEIBHOCTH C HCIOJIb30BAaHUEM
HUGPOBBIX M3MECPHTEIBHBIX YyCTpOHCTB u J1abopaTopHOro
oGopynoBauus; CHOPMHPOBAHHOCTh NpPEJACTABICHHI O METOHAX|
[TOJTyYeHHs! HayYHBIX ACTPOHOMHUCCKHX 3HAHHIA;

[1P63) BiajieHHE OCHOBOIIONATAOMHUMY (H3HUCCKUMH MOHATHUAMH U
BENHYMHAMH, XapaKTepH3YIOMHMH (H3HYECKHE MPOLECCH]
(CBH3aHHblMM C MEXAHUYCCKUM [IBUIKCHHUECM, B3al/lMO,Llel7lC'l'Bl/leM TeII,
MeXaHHYECKUMH KOJeOaHHIMH U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM

CaMOOpraHM3alusa: CaMOCTOATENbHO OCYWIECTBIATh MO3HABATENLHYIO
J1ICSATEJIbHOCTD, BBISIBJISATH npOﬁﬂeMbI, CTaBUTh U d]()pMyHHp()BaTb COﬁCTBeHHMe
aja4yu B 06]’330331'6]15"017] JACATCIIBHOCTH M JKU3HEHHBIX CHUTYaUHUAX;
CaMOCTOATENBHO COCTABIATH IUIAH PENICHHS NPOOIEMBI C yUETOM HMEIOMMXCS
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEINOYTEHHI; 1eTaTh 0CO3HAHHBIN
BHIOOp, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEUICHHE;
OIIEHUBATH IPUOOPETEHHBII OMBIT;;

OBniajiecHHe YHUBEPCATbHBIMH YYEOHBIMU MMO3HABATEIBHBIMU JICHCTBUAMH:
paboTa ¢ mHQOpMamueii: Bl1aaeTh HABHIKAMU MOMydYeHHs MHPOPMAUUU U3
MCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOHCK, aHANN3,
CHCTEMATH3alMI0 H MHTCPIIPETALMIO HHYOPMALIMK PA3IHUHBIX BHIO0B H Gopm
[pe/ICTaBIICHS;;

OBiajicHNe yHHBEPCATbHBIME YUCOHBIMH [03HABATEIBHBIME ACHCTBUAMHU 6)
6azoBble KCCiIeI0BaTENbCKHE IEHCTBUS: BIajeTh HABBIKAMH Y4eOHO-
uccueuosa‘renbcxoﬁ " npoeK‘moFx JAEATE/IbHOCTH, HAaBbIKAMHU paspelIeHUs
llpOﬁJleM; CIOCOOHOCTB ¥ TOTOBHOCTH K CaMOCTOATE/IbHOMY IIOUCKY METO/10B)

CTPOCHHUEM BELIECTBA, TEIJIOBLIMH IPOLECCAMHU; JJIEKTPUUYECKUM
MarHUTHBIM I1OJIAMH, 3JIEKTPHYECKUM TOKOM, 3JIEKTPOMAarHMTHBIMHA
KOHeGaHHﬂMH M BOJIHAMH, ONTHYCCKUMHU SIBJICHHUSIMH; KBAHTOBBIMH
ABJICHUAMH, CTPOCHUEM aTOMa U aTOMHOIO sapa, pa)’(HUaKTMBHUCTbK));
BJIaJleHHe OCHOBOMOJIAralOMMMH ACTPOHOMMYECKMMH MOHATHAMM,|
TO3BOJIAIOIMMH XapaKTEPU30BaTh IPOIECCH, MPOUCXOAANIHE HA
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKTalTaKTHIECKOH cpe/ie; ABHKEHHE|
HeOeCHBIX Tell, YBOJIONMIO 3Be3/1 U BeenenHoit;;

T1P68) c)opMHPOBAHHOCTH YMEHHS IPUMEHSITH MOTYYCHHbIC 3HAHHUS
U151 OGBSICHEHHS YCIIOBHIT MPOTEKAHHs (PH3MUECKHX SBJCHUH B IPHPOJIE
W JUTS IPHHATHS TPAKTHYECKHX PELICHHH B MOBCEIHEBHO JKH3HH s

o DCTH TIPH 00p ¢ OBITOBBIMH TIpHOOpPaMK
1 TeXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS H COOIIOICHHS]
HOPM 5KOJIIOTHUECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpejie; TOHMMaHUE
HEOOXOIMMOCTH NPUMCHEHHS TOCTHKCHUH (DU3MKHM M TEXHOJIOTHI U1
PALOHAILHOTO IPHPOIONOJIB30BAHKS;;

ITPG1) chopMUPOBAHHOCTH MPEJCTABICHHUI O POJIU U MecTe PU3HKH 1
ACTPOHOMMM B COBPEMEHHOIl HayuyHOH KapTHHE MHpa, O
crcTeMoo0pasyowieil poin (pU3MKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
[TEXHUKH U COBPEMEHHBIX TCXH()J'IOI'HI?‘I, 0 BKJIaae pOCCMﬁCKMX u
3apyOeKHBIX Y4YeHBIX-(DH3MKOB B Pa3BUTHE HAayKH; MOHHMaHHE
du3MYeCKON CyMHOCTH HAabMI0JaeMbIX SBICHHH MHKPOMHpA,
NMOHUMAHHUE POJH ACTPOHOMHH B
npaKTVI'—iCCKOﬁ JACATCIIBHOCTH YECJIOBECKA MU I[a]'ll:l]eﬁl“eM Hay4HO-|
TEXHHYIECKOM Pa3BHTHH, POTH QHU3NKH B GOPMHPOBAHHMH KPYro30pa 1
(DyHKIHOHATBHOM FPAMOTHOCTH YETOBEKA I PEIICHHS MPAKTHYECKUX|
3a/1a4;;

T1P610) oBiajicHue yMEHUAMH paboTaTh B IPyMNE .;

I1P64) BnageHHe 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH,
yBepEHHOE HCIIOIB30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH! TPH aHaIu3e
(hH3MYCCKIX SBICHHIT H IPOLIECCOB;;

I1P62) chopMHPOBAHHOCTH YMEHHI Pacro3HaBaTh GU3HIECKUE SBICHHS
(npouecchl) U OOBACHAThL X HAa OCHOBE HM3YUCHHBIX 3aKOHOB:
[paBHOMEpPHOE H PAaBHOYCKOPEHHOE IIPSMOIHHEHHOE IBHXKEHHUE,
cBOOOJHOE MajeHUe Tell, JABHKEHHE 110 OKPYKHOCTH, HHEPLHS,
Bzanmoueﬁmxue Teq, KosiebaTenbHOe JIBUJKEHHE, PE30HAHC, BOJIHOBOE
nBrokenne; qudQysus, GpOYHOBCKOE ABHIKEHHE, CTPOCHHE HKHIKOCTEH
W TBEPABIX Te€J, M3MEHECHHE ()Gbema T€J NpH HArpeBaHHUH
(OXJIXKACHNH), TEIJIOBOE PAaBHOBECHE, MCNAPEHHE, KOHJCHCALMS,
TJIABJICHUE, KPUCTAJIM3alus, KUIEHHUE, BIAXHOCTh BO31yXa, CBA3b
Cpe)’l"eﬁ KHHETHYECKOH OHEPIUH TEIUIOBOIO JABHIKEHHUSA MOJIEKYJI C
36COJ'IK)TIIOI:I TEMI’ICpﬂTypOﬁ, TIOBBILICHUE NaBJICHUA rasa nmpu €ro
HArpeBaHHH B 3aKPHITOM COCYJIE, CBA3h MEKITY TapaMeTpaMu COCTOSHHISA
rasa B M30MpOIIECCaX; JIEKTPH3aLMs Tejl, B3auMOeiiCTBUE 3apsI0B,
HarpeBaHHe MPOBOJHHMKA C TOKOM, B3amMoOJeiicTBHE MarHMTOB,
9JIEKTPOMATHUTHAS MHAYKIMS, AeHCTBHE MarHUTHOTO MO Ha|
MPOBOJHMK C TOKOM M ABHKYWIMHCA 3apsf, 371€KTPOMarHUTHBIC
KoneGaHHA M BOJHBI, NMPSAMOJHHEHHOE PAacIpOCTpaHEHHE CBETA,|
OTpakeHHE, MNpeloMIeHHe, HHTepdepeHunus, andpakuus
MoJApU3alKA CBETa, MUCHepcHs cBeTa; GoTodneKTpuueckuii addexr,
CBETOBOE JABJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPa aToOMa|
BOJIOPO/1a, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIHOAKTHBHOCTD;;

ITP67) chopMUPOBAHHOCTD YMEHHS PELIaTh PACYCTHBIC 3a1a4H C SIBHO
3a7aHHON (DM3MYECKOM MOJEIbIO, HCIONb3Ys GH3NYECKHUE 3aKOHBI 1
TIPUHLIUIIBI; HA OCHOBE aHallM3a yCJI0BUS 3a/1a4u Bblsl/lpﬂTb dJH3M‘{CCKy}O
MO/1€J1b, BbIICIISATH Q)H3H‘ICCKMC BEJIMYHUHBI U (l)()pMyJ'lbl, HeO6XOﬂMMble
U1 €€ peLIeHUs, NPOBOJAUTL pacyeTbl U OLECHHUBATH PEAJIbHOCTD|
TIOJTy4€HHOI'0 3HAYCHUA q)l/l3|/l'-lecl(017l BEJIMYMHBI, PELIATh KAYECTBCHHbIC|
BBICTpAauBass JOIHYECKH HENPOTHBOPEYHUBYIO MEMOYKY
paccymnelmﬁ c OﬂopOﬁ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H|
(busHIecKne ABNCHNS;;

TIPG5) ymeHHe y4YHMTBIBATH TPaHHIbl MPHMEHEHHS H3ydYCHHBIX]
(bu3HUeCKnX MOJeNei: MaTepHaibHas TOUYKa, HHEpUHaTbHas CHCTEMA|
oTcyeTa, MACANbHBIH ra3; MOICIH CTPOCHHUSA Ta3oB, KUIKOCTEH M
TBEP/IBIX TEJI, TOUCUHBIH SNEKTPUUECKHUIT 3apss, sepHas MOIEIh aToMa,
HyKJIOHHAs MOJIC/Tb aTOMHOTO S7Ipa MPH PEIICHUH (H3MYCCKHUX 3a/1ad;;
ITP69) copmMupoBaHHOCTH COGCTBEHHO} MO3HIMH 10 OTHOIICHHIO K
dusznyeckolt MHPOpPMAIMH, MOTyYaeMOil M3 pa3sHEIX MCTOYHHKOB,
yMeHHUiT HCHoNb30BaTh LUH(POBbIC TEXHONOIMH ISl MOMCKA,
CTPYKTYPHPOBAHHs, HHTEPHPETALNH W IIPEACTABICHUs yIeOHOI ]
HAYYHO-TIONYJIAPHOH HH(OPMALMK; PA3BUTHE YMEHHH KPHTHYECKOIO
aHaJIM3a 10JIy4aeMoil HHpOpMaLMH;

MaKpoMHpa M MeEraMmmpa;

3ana4u,

P NPaKTHYECKHUX 3a/1a4, IPUMEHCHHIO Pa3/IMYHBIX METO/0B [103HAHUSA,
(OBJIQJICHUE BHJAAMHU JCATEJIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHHUA, €ro
MHTEPIPETAINK, TPeoOPa3OBAHMIO U IPUMEHEHHIO B PAa3MYHBIX y4eOHBIX
CUTYyalHUAX, B TOM YHUCJIC NPH CO3/IaHUN y‘{eﬁHle M COLIMAJIBHBIX MTPOCKTOB;
q)OpMHpUBaIIHS HAay4YHOro THNA MBIIMIJICHHUSA, BJIAaJCHHUE "ﬂy‘{”()ﬁ
TBpMMlIOJ’IOFHCﬁ, KIHYECBBIMM TOHATHAMH M METOJAAMHM, CTABUTH H
bopMyHpoBaTH COGCTBEHHBIE 3a/1aui B 0OPA30BATENBLHOMN AEATETBHOCTH U
PKH3HEHHBIX CHTYalHAX; BBISABIATH MPHUHHHO-CICACTBEHHBIE CBA3H M
aKTyanu3HpoOBaTh 3ajady, BBIABHUTAaTh THIOTE3y €€ PelIeHHs, HAXOIHTh
apryMeHTBI U 10Ka3aTeNbCTBA CBOMX YTBEPYK/CHHIT, 3a/1aBaTh MapaMeTphbl 1
KPHTEPHH PElICHHS; aHATH3HPOBATH MOJTYYCHHbIC B XOJE PEMICHHS 3a1aun
pe3y/bTaThl, KDUTHYCCKH OLEHHBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATH
M3MEHCHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IIaH PELICHHS IPOOIEMBI C
y4eTOM aHAJIM3a MMCIOIIUXCSA MaTepHATbHEIX H HEMATePHATIBHBIX PECYPCOB;
OCYILCCTBIIATh IIEJICHANPABIICHHbIH TTOMCK MEPEHOCA CPEACTB U COCOGOB
neiicTBHA B NPo(eCCHOHANBHYIO CPely; yMeTh IIEPEHOCHTH 3HAHHS B
[103HABATEC/IbHYIO U MNPAKTHYECKYHO obnactu JKU3HEACATCIIBHOCTH, YMETh
MHTErpUpOBATH 3HAHUS U3 Pa3HBIX IIPEJAMETHBIX 00JIaCTei;;

(OBnajieHne yHHBEPCAIbHBIMH y4eOHBIMU 03HABATEIBHBIMU JICHCTBHAMHU a)
6a3oBbie JIOrHYECKHE JEHCTBUSA: CaMOCTOATENbHO (OPMYIHPOBATH H
akTyannsnpoBath npobiieMy, paccMaTpHBATh €¢ BCECTOPOHHE; YCTaHABIMBAT
Cyll[eCTBBHHbH:l TIPU3HAK MM OCHOBAHMA JUIS CPAaBHEHMA, KﬂaCC"(b“KallHM u
0606"[6""7‘; OnpeaensaTh UEIH ACATCIIBHOCTH, 3ajJaBaTh InapaMeTpbl U
[KPUTEPUU UX JOCTHIKECHHUSA, BBIABJIATE 3aKOHOMEPHOCTH W NMPOTHUBOPEYHUA B
[paccMaTpUBAEMbIX ABICHHAX; BHOCHTh KOPPEKTHBBI B JEATENBHOCTD,
OlLICHHBATH COOTBETCTBUE PE3YIbTAaTOB NENIAM, OLCHHBATh PUCKH TIOCIEACTBUI
IeATeNnbHOCTH; Pa3sBHBATh KPEATHBHOE MBIIUIEHHE MPH PEIICHHH KH3HEHHBIX
npoGiem;;

(OBrajicHHe YHHBEPCATBHBIMH PETY/IATHBHBIMU JCHCTBUAMU: T) IPUHATHE ceOs
M Apyrux mioaeii: mpuHUMaTh ce6s, MOHHMMas CBOM HENOCTATKH H
I0CTOMHCTBA;;

(OBrajieHHe yHHBEPCAIbHBIME KOMMYHHKATHBHBIMH JICHCTBUAMH: COBMECTHAs
eATENbHOCT: TIOHUMATh W MCIONb30BaTh NMPEHUMYIIECTBA KOMAHIHONH U
MHMBUYalbHOIl paboThl; BHIOHPATh TEMATHKY M METOJbl COBMECTHBIX
neiicTBUil ¢ y4eToM OOIIMX MHTEPECOB M BO3MOXHOCTEH KakJOro 4jieHa
[KOJUIEKTUBA;;

OBJI&}.{eHMe YHUBEPCAJIbHBIMHU PEryIssTUBHBIMH L(el:lCTBl/lﬁMM: CaMOKOHTPOJIb:
1aBaTh OLICHKY HOBBIM CHTYyallUMsIM, BHOCHTb KOPPEKTHUBBI B JICATEIIBHOCTD,
[OLICHUBATL COOTBETCTBHE PE3YJILTATOB LICIIAM;;

OBﬂa}]eHHe YHHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH ﬂeﬁCTBMﬂMM: 06llleHHe:
OCYHIECTBJIATE KOMMYHHMKAIlMH BO BCEX cc]:epax JKH3HHM, pacrno3HaBaTh
IlBBSpGaJ’IhIHﬂE cpeacTea 061116"115{, TMOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, |
pacrmo3HaBaTh MPEAMOCHIIKH KOHGIHKTHBIX CHTyalMili M cMATYaTh
KOHGTMKTBI; BIAJETh PasIHUHBIMI CIOCOOAMH OOIIEHUS H B3aHMOICHCTBHS;;
OBnajeHne YHHBEPCAIbHBIMH DETyISATHBHBIMH JAeHCTBUAMHU: B)
OMOIMOHANBHBIH HHTEJIEKT, TMPEANONaralomui chopMUPOBAHHOCTD:
caMoperyupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMECHHE MPHUHHMATh
OTBETCTBEHHOCTh 3a CBOC TOBEJACHME, CHOCOOHOCTH aJaNTHPOBAThCA K
PMOLMOHANBLHBIM M3MCHCHHAM U TPOSABIATH THOKOCTB, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEil MOTHBALIUH, BKIIOUAIONIEH CTPEMIICHHE K JOCTHKECHHIO
Liesu 1 ycriexy, ONTHMH3M, HHHIHATHBHOCTb, YMCHHE JIeHCTBOBATh, HCXONS U3
(CBOMX BO3MOJKHOCTEI;
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OK 05. OcymectBasats/B wactu ¢usudeckoro|lIP66) BnageHne OCHOBHBIMH METOJAaMH HAay4HOro mo3HaHus,|OBnajeHHe YHHMBEPCAJNbHBIMM PEryJIATHBHBIMH JCHCTBHAMHU: a)

YCTHYIO M THMCbMEHHYIO
KOMMYHHUKAIH K Ha
TOCY1apCTBEHHOM A3BIKC|
Poccuiickoit denepanun c|
ygeToM  ocobeHHOCTEIH|
COIMATBHOTO M KYJIbTYPHOTO|
KOHTEKCTa

BOCITHTAHUS: CHOPMHUPOBAHHOCTH,
310pOBOr0 1 6€30MacHOro 06!
KHU3HH, OTBETCTBECHHOT O
OTHOLICHHS K CBOEMY 370POBBIO;;
B 4acTH IEHHOCTH HAyYHOTO
nosHauus: CHOPMHPOBAHHOCTH
MHpPpOBO33pECHHUS,
CooOTBETCTBYINET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS

Hayku " oOmecTBEHHOMH
MpaKkTHKH, OCHOBAHHOIO Ha
nuanore KyIbTYp,

CIIOCOGCTBYIOMIET0  OCO3HAHMUIO|
CBOEro MeCTa B MOJIHKYJIETYPHOM
Mipes;

B wactu TPYAOBOTO BOCIMTAHHUA!
FOTOBHOCTh K TPYAY, OCO3HaHHE|
HEeHHOCTH MacTepcTBa,
Tpynosobue;;

B 4acTm TrpaxaaHCKOro|
[BOCITUTaAHHUA: OCO3HAHMUE JIMYHOTIO
BKTaga B MNOCTpPOEHHE
YCTOHYHBOTO OYTyIIEro;;

B 4acTH DCTETHYECKOTO
BOCTIHTAHHA: JCTETHUECKOE
OTHOIMIEHHE K MHDY, BKJIiOYas
bcTeTHKY ObiTa, HAy4HOTO H
TEXHHYECKOTO  TBOPYECTBA,
criopTa, TpyJa M OOLIECTBEHHbIX
OTHOLICHHIA;;

B 4acTH LEHHOCTH HAYYHOTO
MO3HAHMS: OCO3HAHME LEHHOCTH
Hay‘iHOﬁ JACATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIATD|
IPOCKTHYHO U UCCIICI0BATE/IBLCKY O]
1CATEIIBHOCTD HHAUBHAYAIBHO H B|
rpynmnie. ;

B bacTu Tpy/I0BOTO BOCIIMTAHHUS:
FTOTOBHOCTb H CTI()C()G"OCTB K|
0oOpa3oBaHUI "
caMo00pa3oBaHMIo Hal
MPOTSKEHUH BCeil KU3HU;;

B wacTH 5KOJOTHYECKOTO
BOCTHMTAHMSA: yMeHHE|
MpPpOrHO3HPOBATH
HEGIArONPHATHBIC IKONOTHUECKHE
OCyIe/ICTBUS TIPEAPHHUMAEMBIX
neficTBHii, NpeIoTBpamaTh uX;;

B wacTH TrpaxIaHCKOTrO
BocruTaHHs: CHOPMHPOBAHHOCTH
[HPaBCTBEHHOT O CO3HaAHUA,
[3TUYECKOr0 IOBE/ACHMS;;

B uyacTH 3KOJNOTMYECKOTO|
BOCIIMTAHMSA: AKTUBHOE HEIIPUATHE|
el CTBUI, NPUHOCAIIUX Bpe|
oKpysKatomeil cpene;;

B gacti TPYAOBOTO BOCIIUTAHHUA:
FTOTOBHOCTH K AKTHBHOI
IeATETHOCTH TEXHOJIOTHYECKOH 1
conManbHOi HampaBICHHOCTH,
CIIOCOGHOCTE  MHHIHHPOBATD,
MTaHMPOBATh M CaMOCTOATENHHO
[BLITIOHATL TAKYIO JESTENBHOCTD;;
B wacTH TrpaxAaHCKOTO
BOCIHTAHHSA: NPUHATHE|
TPAJMIHOHHBIX HALHOHANBHBIX,
obmeuenoBeUYECKHUX
ryMaHHCTHYECKHUX
IeMOKPATHUYECKHX LIEHHOCTEH;;
B wactm TrpaxgaHcKoOrol
BOCHHTAHUA:  CIIOCOOHOCTH
OLlEHUBATDH CUTyauHuIo H
HpUHUMATE 0CO3HAHHBIE|
penieHus, OPHEHTUPYSICh Ha|
IMOPaJIbHO-HPABCTBEHHBIE HOPMBI

uj

(M LICHHOCTH,

B 4acTH TPyJI0BOTO BOCTTHTAHMS:
MHTEpEC K pasnudHbIM cdhepam
mpodeccuonanbHoOil
IeATEILHOCTH, YMEHHE COBEPIIAT|
oco3HaHHBIH BBIGOP Oynymeit
mpodeccun M peaau3OBHIBATh
COOCTBEHHbIE HKH3HCHHBIC TLIAHBL;

MCIIOJIb3yEMbIMH B q)MKHKE: NPOBOJINTH NPAMbBIE U KOCBECHHBIC|
H3MEpPEHUs [bM'XM‘{ECKVIX BCJIMYMH, BblGHpaﬂ ONTUMANBHBII C“UCOG
HU3MEPEHUSA U UCIOJIB3YS U3BECTHBIC METO/bI OLIEHKH l'lOl"pCI“HOCTCI:I
M3MEPEHUH, MPOBOJNTE HCCIEIOBAHHE 3aBHCHMOCTE (U3HIECKHUX]
BEIMYHH C MCMONB30BAHMEM HPSIMBIX H3MEPEHHH, 0OBACHATH)
MOMydEHHBIE PE3yNbTaThl, HCTIOIb3Ys (PU3MUECKHE TEOPHH, 3aKOHbI H]
OHSTHSA, ¥ JIeNaTh BHIBOJIBI; COOMIONATH MpaBHIa 6€30MacHOro TPya)
NpH MPOBEICHNU HCCIICN0BaHMI B paMKax yueGHOTO SKCepUMEHTa U
yueOHO-HCCIeI0BATENbCKOH 1eATEIBHOCTH C HCIOJIb30BAaHUEM
HUGPOBBIX M3MECPHTEIBHBIX YyCTpOHCTB u J1abopaTopHOro
oGopynoBauus; CHOPMHPOBAHHOCTh NpPEJACTABICHHI O METOHAX|
[TOJTyYeHHs! HayYHBIX ACTPOHOMHUCCKHX 3HAHHIA;

[1P63) BiajieHHE OCHOBOIIONATAOMHUMY (H3HUCCKUMH MOHATHUAMH U
BENHYMHAMH, XapaKTepH3YIOMHMH (H3HYECKHE MPOLECCH]
(CBH3aHHblMM C MEXAHUYCCKUM [IBUIKCHHUECM, B3al/lMO,Llel7lC'l'Bl/leM TeII,
MeXaHHYECKUMH KOJeOaHHIMH U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM

CaMOOpraHM3alusa: CaMOCTOATENbHO OCYWIECTBIATh MO3HABATENLHYIO
J1ICSATEJIbHOCTD, BBISIBJISATH npOﬁﬂeMbI, CTaBUTh U d]()pMyHHp()BaTb COﬁCTBeHHMe
aja4yu B 06]’330331'6]15"017] JACATCIIBHOCTH M JKU3HEHHBIX CHUTYaUHUAX;
CaMOCTOATENBHO COCTABIATH IUIAH PENICHHS NPOOIEMBI C yUETOM HMEIOMMXCS
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEINOYTEHHI; 1eTaTh 0CO3HAHHBIN
BHIOOp, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEUICHHE;
OIIEHUBATH IPUOOPETEHHBII OMBIT;;

OBniajiecHHe YHUBEPCATbHBIMH YYEOHBIMU MMO3HABATEIBHBIMU JICHCTBUAMH:
paboTa ¢ mHQOpMamueii: Bl1aaeTh HABHIKAMU MOMydYeHHs MHPOPMAUUU U3
MCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOHCK, aHANN3,
CHCTEMATH3alMI0 H MHTCPIIPETALMIO HHYOPMALIMK PA3IHUHBIX BHIO0B H Gopm
[pe/ICTaBIICHS;;

OBiajicHNe yHHBEPCATbHBIME YUCOHBIMH [03HABATEIBHBIME ACHCTBUAMHU 6)
6azoBble KCCiIeI0BaTENbCKHE IEHCTBUS: BIajeTh HABBIKAMH Y4eOHO-
uccueuosa‘renbcxoﬁ " npoeK‘moFx JAEATE/IbHOCTH, HAaBbIKAMHU paspelIeHUs
llpOﬁJleM; CIOCOOHOCTB ¥ TOTOBHOCTH K CaMOCTOATE/IbHOMY IIOUCKY METO/10B)

CTPOCHHUEM BELIECTBA, TEIJIOBLIMH IPOLECCAMHU; JJIEKTPUUYECKUM
MarHUTHBIM I1OJIAMH, 3JIEKTPHYECKUM TOKOM, 3JIEKTPOMAarHMTHBIMHA
KOHeGaHHﬂMH M BOJIHAMH, ONTHYCCKUMHU SIBJICHHUSIMH; KBAHTOBBIMH
ABJICHUAMH, CTPOCHUEM aTOMa U aTOMHOIO sapa, pa)’(HUaKTMBHUCTbK));
BJIaJleHHe OCHOBOMOJIAralOMMMH ACTPOHOMMYECKMMH MOHATHAMM,|
TO3BOJIAIOIMMH XapaKTEPU30BaTh IPOIECCH, MPOUCXOAANIHE HA
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKTalTaKTHIECKOH cpe/ie; ABHKEHHE|
HeOeCHBIX Tell, YBOJIONMIO 3Be3/1 U BeenenHoit;;

T1P68) c)opMHPOBAHHOCTH YMEHHS IPUMEHSITH MOTYYCHHbIC 3HAHHUS
U151 OGBSICHEHHS YCIIOBHIT MPOTEKAHHs (PH3MUECKHX SBJCHUH B IPHPOJIE
W JUTS IPHHATHS TPAKTHYECKHX PELICHHH B MOBCEIHEBHO JKH3HH s

o DCTH TIPH 00p ¢ OBITOBBIMH TIpHOOpPaMK
1 TeXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS H COOIIOICHHS]
HOPM 5KOJIIOTHUECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpejie; TOHMMaHUE
HEOOXOIMMOCTH NPUMCHEHHS TOCTHKCHUH (DU3MKHM M TEXHOJIOTHI U1
PALOHAILHOTO IPHPOIONOJIB30BAHKS;;

ITPG1) chopMUPOBAHHOCTH MPEJCTABICHHUI O POJIU U MecTe PU3HKH 1
ACTPOHOMMM B COBPEMEHHOIl HayuyHOH KapTHHE MHpa, O
crcTeMoo0pasyowieil poin (pU3MKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
[TEXHUKH U COBPEMEHHBIX TCXH()J'IOI'HI?‘I, 0 BKJIaae pOCCMﬁCKMX u
3apyOeKHBIX Y4YeHBIX-(DH3MKOB B Pa3BUTHE HAayKH; MOHHMaHHE
du3MYeCKON CyMHOCTH HAabMI0JaeMbIX SBICHHH MHKPOMHpA,
NMOHUMAHHUE POJH ACTPOHOMHH B
npaKTVI'—iCCKOﬁ JACATCIIBHOCTH YECJIOBECKA MU I[a]'ll:l]eﬁl“eM Hay4HO-|
TEXHHYIECKOM Pa3BHTHH, POTH QHU3NKH B GOPMHPOBAHHMH KPYro30pa 1
(DyHKIHOHATBHOM FPAMOTHOCTH YETOBEKA I PEIICHHS MPAKTHYECKUX|
3a/1a4;;

T1P610) oBiajicHue yMEHUAMH paboTaTh B IPyMNE .;

I1P64) BnageHHe 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH,
yBepEHHOE HCIIOIB30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH! TPH aHaIu3e
(hH3MYCCKIX SBICHHIT H IPOLIECCOB;;

I1P62) chopMHPOBAHHOCTH YMEHHI Pacro3HaBaTh GU3HIECKUE SBICHHS
(npouecchl) U OOBACHAThL X HAa OCHOBE HM3YUCHHBIX 3aKOHOB:
[paBHOMEpPHOE H PAaBHOYCKOPEHHOE IIPSMOIHHEHHOE IBHXKEHHUE,
cBOOOJHOE MajeHUe Tell, JABHKEHHE 110 OKPYKHOCTH, HHEPLHS,
Bzanmoueﬁmxue Teq, KosiebaTenbHOe JIBUJKEHHE, PE30HAHC, BOJIHOBOE
nBrokenne; qudQysus, GpOYHOBCKOE ABHIKEHHE, CTPOCHHE HKHIKOCTEH
W TBEPABIX Te€J, M3MEHECHHE ()Gbema T€J NpH HArpeBaHHUH
(OXJIXKACHNH), TEIJIOBOE PAaBHOBECHE, MCNAPEHHE, KOHJCHCALMS,
TJIABJICHUE, KPUCTAJIM3alus, KUIEHHUE, BIAXHOCTh BO31yXa, CBA3b
Cpe)’l"eﬁ KHHETHYECKOH OHEPIUH TEIUIOBOIO JABHIKEHHUSA MOJIEKYJI C
36COJ'IK)TIIOI:I TEMI’ICpﬂTypOﬁ, TIOBBILICHUE NaBJICHUA rasa nmpu €ro
HArpeBaHHH B 3aKPHITOM COCYJIE, CBA3h MEKITY TapaMeTpaMu COCTOSHHISA
rasa B M30MpOIIECCaX; JIEKTPH3aLMs Tejl, B3auMOeiiCTBUE 3apsI0B,
HarpeBaHHe MPOBOJHHMKA C TOKOM, B3amMoOJeiicTBHE MarHMTOB,
9JIEKTPOMATHUTHAS MHAYKIMS, AeHCTBHE MarHUTHOTO MO Ha|
MPOBOJHMK C TOKOM M ABHKYWIMHCA 3apsf, 371€KTPOMarHUTHBIC
KoneGaHHA M BOJHBI, NMPSAMOJHHEHHOE PAacIpOCTpaHEHHE CBETA,|
OTpakeHHE, MNpeloMIeHHe, HHTepdepeHunus, andpakuus
MoJApU3alKA CBETa, MUCHepcHs cBeTa; GoTodneKTpuueckuii addexr,
CBETOBOE JABJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPa aToOMa|
BOJIOPO/1a, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIHOAKTHBHOCTD;;

ITP67) chopMUPOBAHHOCTD YMEHHS PELIaTh PACYCTHBIC 3a1a4H C SIBHO
3a7aHHON (DM3MYECKOM MOJEIbIO, HCIONb3Ys GH3NYECKHUE 3aKOHBI 1
TIPUHLIUIIBI; HA OCHOBE aHallM3a yCJI0BUS 3a/1a4u Bblsl/lpﬂTb dJH3M‘{CCKy}O
MO/1€J1b, BbIICIISATH Q)H3H‘ICCKMC BEJIMYHUHBI U (l)()pMyJ'lbl, HeO6XOﬂMMble
U1 €€ peLIeHUs, NPOBOJAUTL pacyeTbl U OLECHHUBATH PEAJIbHOCTD|
TIOJTy4€HHOI'0 3HAYCHUA q)l/l3|/l'-lecl(017l BEJIMYMHBI, PELIATh KAYECTBCHHbIC|
BBICTpAauBass JOIHYECKH HENPOTHBOPEYHUBYIO MEMOYKY
paccymnelmﬁ c OﬂopOﬁ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H|
(busHIecKne ABNCHNS;;

TIPG5) ymeHHe y4YHMTBIBATH TPaHHIbl MPHMEHEHHS H3ydYCHHBIX]
(bu3HUeCKnX MOJeNei: MaTepHaibHas TOUYKa, HHEpUHaTbHas CHCTEMA|
oTcyeTa, MACANbHBIH ra3; MOICIH CTPOCHHUSA Ta3oB, KUIKOCTEH M
TBEP/IBIX TEJI, TOUCUHBIH SNEKTPUUECKHUIT 3apss, sepHas MOIEIh aToMa,
HyKJIOHHAs MOJIC/Tb aTOMHOTO S7Ipa MPH PEIICHUH (H3MYCCKHUX 3a/1ad;;
ITP69) copmMupoBaHHOCTH COGCTBEHHO} MO3HIMH 10 OTHOIICHHIO K
dusznyeckolt MHPOpPMAIMH, MOTyYaeMOil M3 pa3sHEIX MCTOYHHKOB,
yMeHHUiT HCHoNb30BaTh LUH(POBbIC TEXHONOIMH ISl MOMCKA,
CTPYKTYPHPOBAHHs, HHTEPHPETALNH W IIPEACTABICHUs yIeOHOI ]
HAYYHO-TIONYJIAPHOH HH(OPMALMK; PA3BUTHE YMEHHH KPHTHYECKOIO
aHaJIM3a 10JIy4aeMoil HHpOpMaLMH;

MaKpoMHpa M MeEraMmmpa;

3ana4u,

P NPaKTHYECKHUX 3a/1a4, IPUMEHCHHIO Pa3/IMYHBIX METO/0B [103HAHUSA,
(OBJIQJICHUE BHJAAMHU JCATEJIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHHUA, €ro
MHTEPIPETAINK, TPeoOPa3OBAHMIO U IPUMEHEHHIO B PAa3MYHBIX y4eOHBIX
CUTYyalHUAX, B TOM YHUCJIC NPH CO3/IaHUN y‘{eﬁHle M COLIMAJIBHBIX MTPOCKTOB;
q)OpMHpUBaIIHS HAay4YHOro THNA MBIIMIJICHHUSA, BJIAaJCHHUE "ﬂy‘{”()ﬁ
TBpMMlIOJ’IOFHCﬁ, KIHYECBBIMM TOHATHAMH M METOJAAMHM, CTABUTH H
bopMyHpoBaTH COGCTBEHHBIE 3a/1aui B 0OPA30BATENBLHOMN AEATETBHOCTH U
PKH3HEHHBIX CHTYalHAX; BBISABIATH MPHUHHHO-CICACTBEHHBIE CBA3H M
aKTyanu3HpoOBaTh 3ajady, BBIABHUTAaTh THIOTE3y €€ PelIeHHs, HAXOIHTh
apryMeHTBI U 10Ka3aTeNbCTBA CBOMX YTBEPYK/CHHIT, 3a/1aBaTh MapaMeTphbl 1
KPHTEPHH PElICHHS; aHATH3HPOBATH MOJTYYCHHbIC B XOJE PEMICHHS 3a1aun
pe3y/bTaThl, KDUTHYCCKH OLEHHBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATH
M3MEHCHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IIaH PELICHHS IPOOIEMBI C
y4eTOM aHAJIM3a MMCIOIIUXCSA MaTepHATbHEIX H HEMATePHATIBHBIX PECYPCOB;
OCYILCCTBIIATh IIEJICHANPABIICHHbIH TTOMCK MEPEHOCA CPEACTB U COCOGOB
neiicTBHA B NPo(eCCHOHANBHYIO CPely; yMeTh IIEPEHOCHTH 3HAHHS B
[103HABATEC/IbHYIO U MNPAKTHYECKYHO obnactu JKU3HEACATCIIBHOCTH, YMETh
MHTErpUpOBATH 3HAHUS U3 Pa3HBIX IIPEJAMETHBIX 00JIaCTei;;

(OBnajieHne yHHBEPCAIbHBIMH y4eOHBIMU 03HABATEIBHBIMU JICHCTBHAMHU a)
6a3oBbie JIOrHYECKHE JEHCTBUSA: CaMOCTOATENbHO (OPMYIHPOBATH H
akTyannsnpoBath npobiieMy, paccMaTpHBATh €¢ BCECTOPOHHE; YCTaHABIMBAT
Cyll[eCTBBHHbH:l TIPU3HAK MM OCHOBAHMA JUIS CPAaBHEHMA, KﬂaCC"(b“KallHM u
0606"[6""7‘; OnpeaensaTh UEIH ACATCIIBHOCTH, 3ajJaBaTh InapaMeTpbl U
[KPUTEPUU UX JOCTHIKECHHUSA, BBIABJIATE 3aKOHOMEPHOCTH W NMPOTHUBOPEYHUA B
[paccMaTpUBAEMbIX ABICHHAX; BHOCHTh KOPPEKTHBBI B JEATENBHOCTD,
OlLICHHBATH COOTBETCTBUE PE3YIbTAaTOB NENIAM, OLCHHBATh PUCKH TIOCIEACTBUI
IeATeNnbHOCTH; Pa3sBHBATh KPEATHBHOE MBIIUIEHHE MPH PEIICHHH KH3HEHHBIX
npoGiem;;

(OBrajicHHe YHHBEPCATBHBIMH PETY/IATHBHBIMU JCHCTBUAMU: T) IPUHATHE ceOs
M Apyrux mioaeii: mpuHUMaTh ce6s, MOHHMMas CBOM HENOCTATKH H
I0CTOMHCTBA;;

(OBrajieHHe yHHBEPCAIbHBIME KOMMYHHKATHBHBIMH JICHCTBUAMH: COBMECTHAs
eATENbHOCT: TIOHUMATh W MCIONb30BaTh NMPEHUMYIIECTBA KOMAHIHONH U
MHMBUYalbHOIl paboThl; BHIOHPATh TEMATHKY M METOJbl COBMECTHBIX
neiicTBUil ¢ y4eToM OOIIMX MHTEPECOB M BO3MOXHOCTEH KakJOro 4jieHa
[KOJUIEKTUBA;;

OBJI&}.{eHMe YHUBEPCAJIbHBIMHU PEryIssTUBHBIMH L(el:lCTBl/lﬁMM: CaMOKOHTPOJIb:
1aBaTh OLICHKY HOBBIM CHTYyallUMsIM, BHOCHTb KOPPEKTHUBBI B JICATEIIBHOCTD,
[OLICHUBATL COOTBETCTBHE PE3YJILTATOB LICIIAM;;

OBﬂa}]eHHe YHHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH ﬂeﬁCTBMﬂMM: 06llleHHe:
OCYHIECTBJIATE KOMMYHHMKAIlMH BO BCEX cc]:epax JKH3HHM, pacrno3HaBaTh
IlBBSpGaJ’IhIHﬂE cpeacTea 061116"115{, TMOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, |
pacrmo3HaBaTh MPEAMOCHIIKH KOHGIHKTHBIX CHTyalMili M cMATYaTh
KOHGTMKTBI; BIAJETh PasIHUHBIMI CIOCOOAMH OOIIEHUS H B3aHMOICHCTBHS;;
OBnajeHne YHHBEPCAIbHBIMH DETyISATHBHBIMH JAeHCTBUAMHU: B)
OMOIMOHANBHBIH HHTEJIEKT, TMPEANONaralomui chopMUPOBAHHOCTD:
caMoperyupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMECHHE MPHUHHMATh
OTBETCTBEHHOCTh 3a CBOC TOBEJACHME, CHOCOOHOCTH aJaNTHPOBAThCA K
PMOLMOHANBLHBIM M3MCHCHHAM U TPOSABIATH THOKOCTB, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEil MOTHBALIUH, BKIIOUAIONIEH CTPEMIICHHE K JOCTHKECHHIO
Liesu 1 ycriexy, ONTHMH3M, HHHIHATHBHOCTb, YMCHHE JIeHCTBOBATh, HCXONS U3
(CBOMX BO3MOJKHOCTEI;
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OK 04. Ddbdextusno/B wactu ¢dusudyeckoro|lIP66) BnageHne OCHOBHBIMH METOJAAMH HAy4HOro mo3HaHus,|OBnajeHHe YHHMBEPCAJNbHBIMM PEryJIATHBHBIMH JCHCTBHAMHU: a)

B3aMMOJIEHCTBOBATH

n

paboTaTh B KOJUIEKTHBE H|

KOMaH/1e

BOCITHTAHUS: CHOPMHUPOBAHHOCTH,
310pOBOr0 1 6€30MacHOro 06!
KHU3HH, OTBETCTBECHHOT O
OTHOLICHHS K CBOEMY 370POBBIO;;
B 4acTH IEHHOCTH HAyYHOTO
nosHauus: CHOPMHPOBAHHOCTH
MHpPpOBO33pECHHUS,
CooOTBETCTBYINET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS

Hayku " oOmecTBEHHOMH
MpaKkTHKH, OCHOBAHHOIO Ha
nuanore KyIbTYp,

CIIOCOGCTBYIOMIET0  OCO3HAHMUIO|
CBOEro MeCTa B MOJIHKYJIETYPHOM
Mipes;

B wactu TPYAOBOTO BOCIMTAHHUA!
FOTOBHOCTh K TPYAY, OCO3HaHHE|
HEeHHOCTH MacTepcTBa,
Tpynosobue;;

B 4acTm TrpaxaaHCKOro|
[BOCITUTaAHHUA: OCO3HAHMUE JIMYHOTIO
BKTaga B MNOCTpPOEHHE
YCTOHYHBOTO OYTyIIEro;;

B 4acTH DCTETHYECKOTO
BOCTIHTAHHA: JCTETHUECKOE
OTHOIMIEHHE K MHDY, BKJIiOYas
bcTeTHKY ObiTa, HAy4HOTO H
TEXHHYECKOTO  TBOPYECTBA,
criopTa, TpyJa M OOLIECTBEHHbIX
OTHOLICHHIA;;

B 4acTH LEHHOCTH HAYYHOTO
MO3HAHMS: OCO3HAHME LEHHOCTH
Hay‘iHOﬁ JACATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIATD|
IPOCKTHYHO U UCCIICI0BATE/IBLCKY O]
1CATEIIBHOCTD HHAUBHAYAIBHO H B|
rpynmnie. ;

B bacTu Tpy/I0BOTO BOCIIMTAHHUS:
FTOTOBHOCTb H CTI()C()G"OCTB K|
0oOpa3oBaHUI "
caMo00pa3oBaHMIo Hal
MPOTSKEHUH BCeil KU3HU;;

B wacTH 5KOJOTHYECKOTO
BOCTHMTAHMSA: yMeHHE|
MpPpOrHO3HPOBATH
HEGIArONPHATHBIC IKONOTHUECKHE
OCyIe/ICTBUS TIPEAPHHUMAEMBIX
neficTBHii, NpeIoTBpamaTh uX;;

B wacTH TrpaxIaHCKOTrO
BocruTaHHs: CHOPMHPOBAHHOCTH
[HPaBCTBEHHOT O CO3HaAHUA,
[3TUYECKOr0 IOBE/ACHMS;;

B uyacTH 3KOJNOTMYECKOTO|
BOCIIMTAHMSA: AKTUBHOE HEIIPUATHE|
el CTBUI, NPUHOCAIIUX Bpe|
oKpysKatomeil cpene;;

B gacti TPYAOBOTO BOCIIUTAHHUA:
FTOTOBHOCTH K AKTHBHOI
IeATETHOCTH TEXHOJIOTHYECKOH 1
conManbHOi HampaBICHHOCTH,
CIIOCOGHOCTE  MHHIHHPOBATD,
MTaHMPOBATh M CaMOCTOATENHHO
[BLITIOHATL TAKYIO JESTENBHOCTD;;
B wacTH TrpaxAaHCKOTO
BOCIHTAHHSA: NPUHATHE|
TPAJMIHOHHBIX HALHOHANBHBIX,
obmeuenoBeUYECKHUX
ryMaHHCTHYECKHUX 1l
IeMOKPATHUYECKHX LIEHHOCTEH;;

B wactm TrpaxgaHcKoOrol
BOCHHTAHUA:  CIIOCOOHOCTH
OLlEHUBATDH CUTyauHuIo H
HpUHUMATE 0CO3HAHHBIE|
penieHus, OPHEHTUPYSICh Ha|
IMOPaJIbHO-HPABCTBEHHBIE HOPMBI
(M LICHHOCTH,

B 4acTH TPyJI0BOTO BOCTTHTAHMS:
MHTEpEC K pasnudHbIM cdhepam
mpodeccuonanbHoOil
IeATEIHOCTH, YMEHHE COBEpIIATh
oco3HaHHBIH BBIGOP Oynymeit
mpodeccun M peaau3OBHIBATh
COOCTBEHHbIE HKH3HCHHBIC TLIAHBL;

MCIIOJIb3yEMbIMH B q)MKHKE: NPOBOJINTH NPAMbBIE U KOCBECHHBIC|
H3MEpPEHUs [bM'XM‘{ECKVIX BCJIMYMH, BblGHpaﬂ ONTUMANBHBII C“UCOG
HU3MEPEHUSA U UCIOJIB3YS U3BECTHBIC METO/bI OLIEHKH l'lOl"pCI“HOCTCI:I
M3MEPEHUH, MPOBOJNTE HCCIEIOBAHHE 3aBHCHMOCTE (U3HIECKHUX]
BEIMYHH C MCMONB30BAHMEM HPSIMBIX H3MEPEHHH, 0OBACHATH)
MOMydEHHBIE PE3yNbTaThl, HCTIOIb3Ys (PU3MUECKHE TEOPHH, 3aKOHbI H]
OHSTHSA, ¥ JIeNaTh BHIBOJIBI; COOMIONATH MpaBHIa 6€30MacHOro TPya)
NpH MPOBEICHNU HCCIICN0BaHMI B paMKax yueGHOTO SKCepUMEHTa U
yueOHO-HCCIeI0BATENbCKOH 1eATEIBHOCTH C HCIOJIb30BAaHUEM
HUGPOBBIX M3MECPHTEIBHBIX YyCTpOHCTB u J1abopaTopHOro
oGopynoBauus; CHOPMHPOBAHHOCTh NpPEJACTABICHHI O METOHAX|
[TOJTyYeHHs! HayYHBIX ACTPOHOMHUCCKHX 3HAHHIA;

[1P63) BiajieHHE OCHOBOIIONATAOMHUMY (H3HUCCKUMH MOHATHUAMH U
BENHYMHAMH, XapaKTepH3YIOMHMH (H3HYECKHE MPOLECCH]
(CBH3aHHblMM C MEXAHUYCCKUM [IBUIKCHHUECM, B3al/lMO,Llel7lC'l'Bl/leM TeII,
MeXaHHYECKUMH KOJeOaHHIMH U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM

CaMOOpraHM3alusa: CaMOCTOATENbHO OCYWIECTBIATh MO3HABATENLHYIO
J1ICSATEJIbHOCTD, BBISIBJISATH npOﬁﬂeMbI, CTaBUTh U d]()pMyHHp()BaTb COﬁCTBeHHMe
aja4yu B 06]’330331'6]15"017] JACATCIIBHOCTH M JKU3HEHHBIX CHUTYaUHUAX;
CaMOCTOATENBHO COCTABIATH IUIAH PENICHHS NPOOIEMBI C yUETOM HMEIOMMXCS
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEINOYTEHHI; 1eTaTh 0CO3HAHHBIN
BHIOOp, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEUICHHE;
OIIEHUBATH IPUOOPETEHHBII OMBIT;;

OBniajiecHHe YHUBEPCATbHBIMH YYEOHBIMU MMO3HABATEIBHBIMU JICHCTBUAMH:
paboTa ¢ mHQOpMamueii: Bl1aaeTh HABHIKAMU MOMydYeHHs MHPOPMAUUU U3
MCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOHCK, aHANN3,
CHCTEMATH3alMI0 H MHTCPIIPETALMIO HHYOPMALIMK PA3IHUHBIX BHIO0B H Gopm
[pe/ICTaBIICHS;;

OBiajicHNe yHHBEPCATbHBIME YUCOHBIMH [03HABATEIBHBIME ACHCTBUAMHU 6)
6azoBble KCCiIeI0BaTENbCKHE IEHCTBUS: BIajeTh HABBIKAMH Y4eOHO-
uccueuosa‘renbcxoﬁ " npoeK‘moFx JAEATE/IbHOCTH, HAaBbIKAMHU paspelIeHUs
llpOﬁJleM; CIOCOOHOCTB ¥ TOTOBHOCTH K CaMOCTOATE/IbHOMY IIOUCKY METO/10B)

CTPOCHHUEM BELIECTBA, TEIJIOBLIMH IPOLECCAMHU; JJIEKTPUUYECKUM
MarHUTHBIM I1OJIAMH, 3JIEKTPHYECKUM TOKOM, 3JIEKTPOMAarHMTHBIMHA
KOHeGaHHﬂMH M BOJIHAMH, ONTHYCCKUMHU SIBJICHHUSIMH; KBAHTOBBIMH
ABJICHUAMH, CTPOCHUEM aTOMa U aTOMHOIO sapa, pa)’(HUaKTMBHUCTbK));
BJIaJleHHe OCHOBOMOJIAralOMMMH ACTPOHOMMYECKMMH MOHATHAMM,|
TO3BOJIAIOIMMH XapaKTEPU30BaTh IPOIECCH, MPOUCXOAANIHE HA
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKTalTaKTHIECKOH cpe/ie; ABHKEHHE|
HeOeCHBIX Tell, YBOJIONMIO 3Be3/1 U BeenenHoit;;

T1P68) c)opMHPOBAHHOCTH YMEHHS IPUMEHSITH MOTYYCHHbIC 3HAHHUS
U151 OGBSICHEHHS YCIIOBHIT MPOTEKAHHs (PH3MUECKHX SBJCHUH B IPHPOJIE
W JUTS IPHHATHS TPAKTHYECKHX PELICHHH B MOBCEIHEBHO JKH3HH s

o DCTH TIPH 00p ¢ OBITOBBIMH TIpHOOpPaMK
1 TeXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS H COOIIOICHHS]
HOPM 5KOJIIOTHUECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpejie; TOHMMaHUE
HEOOXOIMMOCTH NPUMCHEHHS TOCTHKCHUH (DU3MKHM M TEXHOJIOTHI U1
PALOHAILHOTO IPHPOIONOJIB30BAHKS;;

ITPG1) chopMUPOBAHHOCTH MPEJCTABICHHUI O POJIU U MecTe PU3HKH 1
ACTPOHOMMM B COBPEMEHHOIl HayuyHOH KapTHHE MHpa, O
crcTeMoo0pasyowieil poin (pU3MKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
[TEXHUKH U COBPEMEHHBIX TCXH()J'IOI'HI?‘I, 0 BKJIaae pOCCMﬁCKMX u
3apyOeKHBIX Y4YeHBIX-(DH3MKOB B Pa3BUTHE HAayKH; MOHHMaHHE
du3MYeCKON CyMHOCTH HAabMI0JaeMbIX SBICHHH MHKPOMHpA,
NMOHUMAHHUE POJH ACTPOHOMHH B
npaKTVI'—iCCKOﬁ JACATCIIBHOCTH YECJIOBECKA MU I[a]'ll:l]eﬁl“eM Hay4HO-|
TEXHHYIECKOM Pa3BHTHH, POTH QHU3NKH B GOPMHPOBAHHMH KPYro30pa 1
(DyHKIHOHATBHOM FPAMOTHOCTH YETOBEKA I PEIICHHS MPAKTHYECKUX|
3a/1a4;;

T1P610) oBiajicHue yMEHUAMH paboTaTh B IPyMNE .;

I1P64) BnageHHe 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH,
yBepEHHOE HCIIOIB30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH! TPH aHaIu3e
(hH3MYCCKIX SBICHHIT H IPOLIECCOB;;

I1P62) chopMHPOBAHHOCTH YMEHHI Pacro3HaBaTh GU3HIECKUE SBICHHS
(npouecchl) U OOBACHAThL X HAa OCHOBE HM3YUCHHBIX 3aKOHOB:
[paBHOMEpPHOE H PAaBHOYCKOPEHHOE IIPSMOIHHEHHOE IBHXKEHHUE,
cBOOOJHOE MajeHUe Tell, JABHKEHHE 110 OKPYKHOCTH, HHEPLHS,
Bzanmoueﬁmxue Teq, KosiebaTenbHOe JIBUJKEHHE, PE30HAHC, BOJIHOBOE
nBrokenne; qudQysus, GpOYHOBCKOE ABHIKEHHE, CTPOCHHE HKHIKOCTEH
W TBEPABIX Te€J, M3MEHECHHE ()Gbema T€J NpH HArpeBaHHUH
(OXJIXKACHNH), TEIJIOBOE PAaBHOBECHE, MCNAPEHHE, KOHJCHCALMS,
TJIABJICHUE, KPUCTAJIM3alus, KUIEHHUE, BIAXHOCTh BO31yXa, CBA3b
Cpe)’l"eﬁ KHHETHYECKOH OHEPIUH TEIUIOBOIO JABHIKEHHUSA MOJIEKYJI C
36COJ'IK)TIIOI:I TEMI’ICpﬂTypOﬁ, TIOBBILICHUE NaBJICHUA rasa nmpu €ro
HArpeBaHHH B 3aKPHITOM COCYJIE, CBA3h MEKITY TapaMeTpaMu COCTOSHHISA
rasa B M30MpOIIECCaX; JIEKTPH3aLMs Tejl, B3auMOeiiCTBUE 3apsI0B,
HarpeBaHHe MPOBOJHHMKA C TOKOM, B3amMoOJeiicTBHE MarHMTOB,
9JIEKTPOMATHUTHAS MHAYKIMS, AeHCTBHE MarHUTHOTO MO Ha|
MPOBOJHMK C TOKOM M ABHKYWIMHCA 3apsf, 371€KTPOMarHUTHBIC
KoneGaHHA M BOJHBI, NMPSAMOJHHEHHOE PAacIpOCTpaHEHHE CBETA,|
OTpakeHHE, MNpeloMIeHHe, HHTepdepeHunus, andpakuus
MoJApU3alKA CBETa, MUCHepcHs cBeTa; GoTodneKTpuueckuii addexr,
CBETOBOE JABJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPa aToOMa|
BOJIOPO/1a, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIHOAKTHBHOCTD;;

ITP67) chopMUPOBAHHOCTD YMEHHS PELIaTh PACYCTHBIC 3a1a4H C SIBHO
3a7aHHON (DM3MYECKOM MOJEIbIO, HCIONb3Ys GH3NYECKHUE 3aKOHBI 1
TIPUHLIUIIBI; HA OCHOBE aHallM3a yCJI0BUS 3a/1a4u Bblsl/lpﬂTb dJH3M‘{CCKy}O
MO/1€J1b, BbIICIISATH Q)H3H‘ICCKMC BEJIMYHUHBI U (l)()pMyJ'lbl, HeO6XOﬂMMble
U1 €€ peLIeHUs, NPOBOJAUTL pacyeTbl U OLECHHUBATH PEAJIbHOCTD|
TIOJTy4€HHOI'0 3HAYCHUA q)l/l3|/l'-lecl(017l BEJIMYMHBI, PELIATh KAYECTBCHHbIC|
BBICTpAauBass JOIHYECKH HENPOTHBOPEYHUBYIO MEMOYKY
paccymnelmﬁ c OﬂopOﬁ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H|
(busHIecKne ABNCHNS;;

TIPG5) ymeHHe y4YHMTBIBATH TPaHHIbl MPHMEHEHHS H3ydYCHHBIX]
(bu3HUeCKnX MOJeNei: MaTepHaibHas TOUYKa, HHEpUHaTbHas CHCTEMA|
oTcyeTa, MACANbHBIH ra3; MOICIH CTPOCHHUSA Ta3oB, KUIKOCTEH M
TBEP/IBIX TEJI, TOUCUHBIH SNEKTPUUECKHUIT 3apss, sepHas MOIEIh aToMa,
HyKJIOHHAs MOJIC/Tb aTOMHOTO S7Ipa MPH PEIICHUH (H3MYCCKHUX 3a/1ad;;
ITP69) copmMupoBaHHOCTH COGCTBEHHO} MO3HIMH 10 OTHOIICHHIO K
dusznyeckolt MHPOpPMAIMH, MOTyYaeMOil M3 pa3sHEIX MCTOYHHKOB,
yMeHHUiT HCHoNb30BaTh LUH(POBbIC TEXHONOIMH ISl MOMCKA,
CTPYKTYPHPOBAHHs, HHTEPHPETALNH W IIPEACTABICHUs yIeOHOI ]
HAYYHO-TIONYJIAPHOH HH(OPMALMK; PA3BUTHE YMEHHH KPHTHYECKOIO
aHaJIM3a 10JIy4aeMoil HHpOpMaLMH;

MaKpoMHpa M MeEraMmmpa;

3ana4u,

P NPaKTHYECKHUX 3a/1a4, IPUMEHCHHIO Pa3/IMYHBIX METO/0B [103HAHUSA,
(OBJIQJICHUE BHJAAMHU JCATEJIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHHUA, €ro
MHTEPIPETAINK, TPeoOPa3OBAHMIO U IPUMEHEHHIO B PAa3MYHBIX y4eOHBIX
CUTYyalHUAX, B TOM YHUCJIC NPH CO3/IaHUN y‘{eﬁHle M COLIMAJIBHBIX MTPOCKTOB;
q)OpMHpUBaIIHS HAay4YHOro THNA MBIIMIJICHHUSA, BJIAaJCHHUE "ﬂy‘{”()ﬁ
TBpMMlIOJ’IOFHCﬁ, KIHYECBBIMM TOHATHAMH M METOJAAMHM, CTABUTH H
bopMyHpoBaTH COGCTBEHHBIE 3a/1aui B 0OPA30BATENBLHOMN AEATETBHOCTH U
PKH3HEHHBIX CHTYalHAX; BBISABIATH MPHUHHHO-CICACTBEHHBIE CBA3H M
aKTyanu3HpoOBaTh 3ajady, BBIABHUTAaTh THIOTE3y €€ PelIeHHs, HAXOIHTh
apryMeHTBI U 10Ka3aTeNbCTBA CBOMX YTBEPYK/CHHIT, 3a/1aBaTh MapaMeTphbl 1
KPHTEPHH PElICHHS; aHATH3HPOBATH MOJTYYCHHbIC B XOJE PEMICHHS 3a1aun
pe3y/bTaThl, KDUTHYCCKH OLEHHBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATH
M3MEHCHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IIaH PELICHHS IPOOIEMBI C
y4eTOM aHAJIM3a MMCIOIIUXCSA MaTepHATbHEIX H HEMATePHATIBHBIX PECYPCOB;
OCYILCCTBIIATh IIEJICHANPABIICHHbIH TTOMCK MEPEHOCA CPEACTB U COCOGOB
neiicTBHA B NPo(eCCHOHANBHYIO CPely; yMeTh IIEPEHOCHTH 3HAHHS B
[103HABATEC/IbHYIO U MNPAKTHYECKYHO obnactu JKU3HEACATCIIBHOCTH, YMETh
MHTErpUpOBATH 3HAHUS U3 Pa3HBIX IIPEJAMETHBIX 00JIaCTei;;

(OBnajieHne yHHBEPCAIbHBIMH y4eOHBIMU 03HABATEIBHBIMU JICHCTBHAMHU a)
6a3oBbie JIOrHYECKHE JEHCTBUSA: CaMOCTOATENbHO (OPMYIHPOBATH H
akTyannsnpoBath npobiieMy, paccMaTpHBATh €¢ BCECTOPOHHE; YCTaHABIMBAT
Cyll[eCTBBHHbH:l TIPU3HAK MM OCHOBAHMA JUIS CPAaBHEHMA, KﬂaCC"(b“KallHM u
0606"[6""7‘; OnpeaensaTh UEIH ACATCIIBHOCTH, 3ajJaBaTh InapaMeTpbl U
[KPUTEPUU UX JOCTHIKECHHUSA, BBIABJIATE 3aKOHOMEPHOCTH W NMPOTHUBOPEYHUA B
[paccMaTpUBAEMbIX ABICHHAX; BHOCHTh KOPPEKTHBBI B JEATENBHOCTD,
OlLICHHBATH COOTBETCTBUE PE3YIbTAaTOB NENIAM, OLCHHBATh PUCKH TIOCIEACTBUI
IeATeNnbHOCTH; Pa3sBHBATh KPEATHBHOE MBIIUIEHHE MPH PEIICHHH KH3HEHHBIX
npoGiem;;

(OBrajicHHe YHHBEPCATBHBIMH PETY/IATHBHBIMU JCHCTBUAMU: T) IPUHATHE ceOs
M Apyrux mioaeii: mpuHUMaTh ce6s, MOHHMMas CBOM HENOCTATKH H
I0CTOMHCTBA;;

(OBrajieHHe yHHBEPCAIbHBIME KOMMYHHKATHBHBIMH JICHCTBUAMH: COBMECTHAs
eATENbHOCT: TIOHUMATh W MCIONb30BaTh NMPEHUMYIIECTBA KOMAHIHONH U
MHMBUYalbHOIl paboThl; BHIOHPATh TEMATHKY M METOJbl COBMECTHBIX
neiicTBUil ¢ y4eToM OOIIMX MHTEPECOB M BO3MOXHOCTEH KakJOro 4jieHa
[KOJUIEKTUBA;;

OBJI&}.{eHMe YHUBEPCAJIbHBIMHU PEryIssTUBHBIMH L(el:lCTBl/lﬁMM: CaMOKOHTPOJIb:
1aBaTh OLICHKY HOBBIM CHTYyallUMsIM, BHOCHTb KOPPEKTHUBBI B JICATEIIBHOCTD,
[OLICHUBATL COOTBETCTBHE PE3YJILTATOB LICIIAM;;

OBﬂa}]eHHe YHHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH ﬂeﬁCTBMﬂMM: 06llleHHe:
OCYHIECTBJIATE KOMMYHHMKAIlMH BO BCEX cc]:epax JKH3HHM, pacrno3HaBaTh
IlBBSpGaJ’IhIHﬂE cpeacTea 061116"115{, TMOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, |
pacrmo3HaBaTh MPEAMOCHIIKH KOHGIHKTHBIX CHTyalMili M cMATYaTh
KOHGTMKTBI; BIAJETh PasIHUHBIMI CIOCOOAMH OOIIEHUS H B3aHMOICHCTBHS;;
OBnajeHne YHHBEPCAIbHBIMH DETyISATHBHBIMH JAeHCTBUAMHU: B)
OMOIMOHANBHBIH HHTEJIEKT, TMPEANONaralomui chopMUPOBAHHOCTD:
caMoperyupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMECHHE MPHUHHMATh
OTBETCTBEHHOCTh 3a CBOC TOBEJACHME, CHOCOOHOCTH aJaNTHPOBAThCA K
PMOLMOHANBLHBIM M3MCHCHHAM U TPOSABIATH THOKOCTB, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEil MOTHBALIUH, BKIIOUAIONIEH CTPEMIICHHE K JOCTHKECHHIO
Liesu 1 ycriexy, ONTHMH3M, HHHIHATHBHOCTb, YMCHHE JIeHCTBOBATh, HCXONS U3
(CBOMX BO3MOJKHOCTEI;




HaumenoBanue
KOMNETEeHUMI  COrJIacHO|
®I'oC CIIO

H HHE Pe3yJabTaTOB
Tuna "JInynocTHBI" cornacHo|
DI'OC COO

15 pe3yabTatos THna "Tlpeamernsiii" cornacno ®I'OC
COO

[Hanmenosanue pe3yabtaTos THna "Meranpeamernsiii” cornacno ®T'OC
COO

OK 03. IlnanupoBath H
peain3oBbIBaTh COOCTBEHHOE
npodeccuonanbHoe M
JIMYHOCTHOE pasBuTHE,
MpeAnpHHAMATENbCKY IO
nNeATenbHOCTH B
nmpodeccuonanpHoil chepe,|
MCrONb30BATH 3HAHUSA MO
npaBoBOil M (HHAHCOBOI]
rPaMOTHOCTH B Pa3iH4HBIX
JKH3HEHHBIX CHTYAIHsX

B wactm (Gu3MUECKOro
BOCITHTAHUS: CHOPMHUPOBAHHOCTH,
310pOBOr0 1 6€30MacHOro 06!
KHU3HH, OTBETCTBECHHOT O
OTHOLICHHS K CBOEMY 370POBBIO;;
B 4acTH IEHHOCTH HAyYHOTO
nosHauus: CHOPMHPOBAHHOCTH
MHpPpOBO33pECHHUS,
CooOTBETCTBYINET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS

Hayku " oOmecTBEHHOMH
MpaKkTHKH, OCHOBAHHOIO Ha
nuanore KyIbTYp,

CIIOCOGCTBYIOMIET0  OCO3HAHMUIO|
CBOEro MeCTa B MOJIHKYJIETYPHOM
Mipes;

B wactu TPYAOBOTO BOCIMTAHHUA!
FOTOBHOCTh K TPYAY, OCO3HaHHE|
HEeHHOCTH MacTepcTBa,
Tpynosobue;;

B 4acTm TrpaxaaHCKOro|
[BOCITUTaAHHUA: OCO3HAHMUE JIMYHOTIO
BKTaga B MNOCTpPOEHHE
YCTOHYHBOTO OYTyIIEro;;

B 4acTH DCTETHYECKOTO
BOCTIHTAHHA: JCTETHUECKOE
OTHOIMIEHHE K MHDY, BKJIiOYas
bcTeTHKY ObiTa, HAy4HOTO H
TEXHHYECKOTO  TBOPYECTBA,
criopTa, TpyJa M OOLIECTBEHHbIX
OTHOLICHHIA;;

B 4acTH LEHHOCTH HAYYHOTO
MO3HAHMS: OCO3HAHME LEHHOCTH
Hay‘iHOﬁ JACATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIATD|
IPOCKTHYHO U UCCIICI0BATE/IBLCKY O]
1CATEIIBHOCTD HHAUBHAYAIBHO H B|
rpynmnie. ;

B bacTu Tpy/I0BOTO BOCIIMTAHHUS:
FTOTOBHOCTb H CTI()C()G"OCTB K|
0oOpa3oBaHUI "
caMo00pa3oBaHMIo Hal
MPOTSKEHUH BCeil KU3HU;;

B wacTH 5KOJOTHYECKOTO
BOCTHMTAHMSA: yMeHHE|
MpPpOrHO3HPOBATH
HEGIArONPHATHBIC IKONOTHUECKHE
OCyIe/ICTBUS TIPEAPHHUMAEMBIX
neficTBHii, NpeIoTBpamaTh uX;;

B wacTH TrpaxIaHCKOTrO
BocruTaHHs: CHOPMHPOBAHHOCTH
[HPaBCTBEHHOT O CO3HaAHUA,
[3TUYECKOr0 IOBE/ACHMS;;

B uyacTH 3KOJNOTMYECKOTO|
BOCIIMTAHMSA: AKTUBHOE HEIIPUATHE|
el CTBUI, NPUHOCAIIUX Bpe|
oKpysKatomeil cpene;;

B gacti TPYAOBOTO BOCIIUTAHHUA:
FTOTOBHOCTH K AKTHBHOI
IeATETHOCTH TEXHOJIOTHYECKOH 1
conManbHOi HampaBICHHOCTH,
CIIOCOGHOCTE  MHHIHHPOBATD,
MTaHMPOBATh M CaMOCTOATENHHO
[BLITIOHATL TAKYIO JESTENBHOCTD;;
B wacTH TrpaxAaHCKOTO
BOCIHTAHHSA: NPUHATHE|
TPAJMIHOHHBIX HALHOHANBHBIX,
obmeuenoBeUYECKHUX
ryMaHHCTHYECKHUX
IeMOKPATHUYECKHX LIEHHOCTEH;;
B wactm TrpaxgaHcKoOrol
BOCHHTAHUA:  CIIOCOOHOCTH
OLlEHUBATDH CUTyauHuIo H
HpUHUMATE 0CO3HAHHBIE|
penieHus, OPHEHTUPYSICh Ha|
IMOPaJIbHO-HPABCTBEHHBIE HOPMBI

uj

(M LICHHOCTH,

B 4acTH TPyJI0BOTO BOCTTHTAHMS:
MHTEpEC K pasnudHbIM cdhepam
mpodeccuonanbHoOil
IeATEILHOCTH, YMEHHE COBEPIIAT|
oco3HaHHBIH BBIGOP Oynymeit
mpodeccun M peaau3OBHIBATh
COOCTBEHHbIE HKH3HCHHBIC TLIAHBL;

[IP66) BiajgeHHe OCHOBHBIMH METOJAMH HAyYHOrO MO3HAHMHS,|
MCIIOJIb3yEMbIMH B q)MKHKE: NPOBOJINTH NPAMbBIE U KOCBECHHBIC|
H3MEpPEHUs [bM'XM‘{ECKVIX BCJIMYMH, BblGHpaﬂ ONTUMANBHBII C“UCOG
HU3MEPEHUSA U UCIOJIB3YS U3BECTHBIC METO/bI OLIEHKH l'lOl"pCI“HOCTCI:I
M3MEPEHUH, MPOBOJNTE HCCIEIOBAHHE 3aBHCHMOCTE (U3HIECKHUX]
BEIMYHH C MCMONB30BAHMEM HPSIMBIX H3MEPEHHH, 0OBACHATH)
MOMydEHHBIE PE3yNbTaThl, HCTIOIb3Ys (PU3MUECKHE TEOPHH, 3aKOHbI H]
OHSTHSA, ¥ JIeNaTh BHIBOJIBI; COOMIONATH MpaBHIa 6€30MacHOro TPya)
NpH MPOBEICHNU HCCIICN0BaHMI B paMKax yueGHOTO SKCepUMEHTa U
yueOHO-HCCIeI0BATENbCKOH 1eATEIBHOCTH C HCIOJIb30BAaHUEM
HUGPOBBIX M3MECPHTEIBHBIX YyCTpOHCTB u J1abopaTopHOro
oGopynoBauus; CHOPMHPOBAHHOCTh NpPEJACTABICHHI O METOHAX|
[TOJTyYeHHs! HayYHBIX ACTPOHOMHUCCKHX 3HAHHIA;

[1P63) BiajieHHE OCHOBOIIONATAOMHUMY (H3HUCCKUMH MOHATHUAMH U
BENHYMHAMH, XapaKTepH3YIOMHMH (H3HYECKHE MPOLECCH]
(CBH3aHHblMM C MEXAHUYCCKUM [IBUIKCHHUECM, B3al/lMO,Llel7lC'l'Bl/leM TeII,
MeXaHHYECKUMH KOJeOaHHIMH U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM

OBiajeHue YHHBEPCAJbHBIMH PEryIATHBHBEIMH JeHCTBHAMH: a)
CaMOOpraHM3alusa: CaMOCTOATENbHO OCYWIECTBIATh MO3HABATENLHYIO
J1ICSATEJIbHOCTD, BBISIBJISATH npOﬁﬂeMbI, CTaBUTh U d]()pMyHHp()BaTb COﬁCTBeHHMe
aja4yu B 06]’330331'6]15"017] JACATCIIBHOCTH M JKU3HEHHBIX CHUTYaUHUAX;
CaMOCTOATENBHO COCTABIATH IUIAH PENICHHS NPOOIEMBI C yUETOM HMEIOMMXCS
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEINOYTEHHI; 1eTaTh 0CO3HAHHBIN
BHIOOp, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEUICHHE;
OIIEHUBATH IPUOOPETEHHBII OMBIT;;

OBniajiecHHe YHUBEPCATbHBIMH YYEOHBIMU MMO3HABATEIBHBIMU JICHCTBUAMH:
paboTa ¢ mHQOpMamueii: Bl1aaeTh HABHIKAMU MOMydYeHHs MHPOPMAUUU U3
MCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOHCK, aHANN3,
CHCTEMATH3alMI0 H MHTCPIIPETALMIO HHYOPMALIMK PA3IHUHBIX BHIO0B H Gopm
[pe/ICTaBIICHS;;

OBiajicHNe yHHBEPCATbHBIME YUCOHBIMH [03HABATEIBHBIME ACHCTBUAMHU 6)
6azoBble KCCiIeI0BaTENbCKHE IEHCTBUS: BIajeTh HABBIKAMH Y4eOHO-
uccueuosa‘renbcxoﬁ " npoeK‘moFx JAEATE/IbHOCTH, HAaBbIKAMHU paspelIeHUs
llpOﬁJleM; CIOCOOHOCTB ¥ TOTOBHOCTH K CaMOCTOATE/IbHOMY IIOUCKY METO/10B)

CTPOCHHUEM BELIECTBA, TEIJIOBLIMH IPOLECCAMHU; JJIEKTPUUYECKUM
MarHUTHBIM I1OJIAMH, 3JIEKTPHYECKUM TOKOM, 3JIEKTPOMAarHMTHBIMHA
KOHeGaHHﬂMH M BOJIHAMH, ONTHYCCKUMHU SIBJICHHUSIMH; KBAHTOBBIMH
ABJICHUAMH, CTPOCHUEM aTOMa U aTOMHOIO sapa, pa)’(HUaKTMBHUCTbK));
BJIaJleHHe OCHOBOMOJIAralOMMMH ACTPOHOMMYECKMMH MOHATHAMM,|
TO3BOJIAIOIMMH XapaKTEPU30BaTh IPOIECCH, MPOUCXOAANIHE HA
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKTalTaKTHIECKOH cpe/ie; ABHKEHHE|
HeOeCHBIX Tell, YBOJIONMIO 3Be3/1 U BeenenHoit;;

T1P68) c)opMHPOBAHHOCTH YMEHHS IPUMEHSITH MOTYYCHHbIC 3HAHHUS
U151 OGBSICHEHHS YCIIOBHIT MPOTEKAHHs (PH3MUECKHX SBJCHUH B IPHPOJIE
W JUTS IPHHATHS TPAKTHYECKHX PELICHHH B MOBCEIHEBHO JKH3HH s

o DCTH TIPH 00p ¢ OBITOBBIMH TIpHOOpPaMK
1 TeXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS H COOIIOICHHS]
HOPM 5KOJIIOTHUECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpejie; TOHMMaHUE
HEOOXOIMMOCTH NPUMCHEHHS TOCTHKCHUH (DU3MKHM M TEXHOJIOTHI U1
PALOHAILHOTO IPHPOIONOJIB30BAHKS;;

ITPG1) chopMUPOBAHHOCTH MPEJCTABICHHUI O POJIU U MecTe PU3HKH 1
ACTPOHOMMM B COBPEMEHHOIl HayuyHOH KapTHHE MHpa, O
crcTeMoo0pasyowieil poin (pU3MKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
[TEXHUKH U COBPEMEHHBIX TCXH()J'IOI'HI?‘I, 0 BKJIaae pOCCMﬁCKMX u
3apyOeKHBIX Y4YeHBIX-(DH3MKOB B Pa3BUTHE HAayKH; MOHHMaHHE
du3MYeCKON CyMHOCTH HAabMI0JaeMbIX SBICHHH MHKPOMHpA,
NMOHUMAHHUE POJH ACTPOHOMHH B
npaKTVI'—iCCKOﬁ JACATCIIBHOCTH YECJIOBECKA MU I[a]'ll:l]eﬁl“eM Hay4HO-|
TEXHHYIECKOM Pa3BHTHH, POTH QHU3NKH B GOPMHPOBAHHMH KPYro30pa 1
(DyHKIHOHATBHOM FPAMOTHOCTH YETOBEKA I PEIICHHS MPAKTHYECKUX|
3a/1a4;;

T1P610) oBiajicHue yMEHUAMH paboTaTh B IPyMNE .;

I1P64) BnageHHe 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH,
yBepEHHOE HCIIOIB30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH! TPH aHaIu3e
(hH3MYCCKIX SBICHHIT H IPOLIECCOB;;

I1P62) chopMHPOBAHHOCTH YMEHHI Pacro3HaBaTh GU3HIECKUE SBICHHS
(npouecchl) U OOBACHAThL X HAa OCHOBE HM3YUCHHBIX 3aKOHOB:
[paBHOMEpPHOE H PAaBHOYCKOPEHHOE IIPSMOIHHEHHOE IBHXKEHHUE,
cBOOOJHOE MajeHUe Tell, JABHKEHHE 110 OKPYKHOCTH, HHEPLHS,
Bzanmoueﬁmxue Teq, KosiebaTenbHOe JIBUJKEHHE, PE30HAHC, BOJIHOBOE
nBrokenne; qudQysus, GpOYHOBCKOE ABHIKEHHE, CTPOCHHE HKHIKOCTEH
W TBEPABIX Te€J, M3MEHECHHE ()Gbema T€J NpH HArpeBaHHUH
(OXJIXKACHNH), TEIJIOBOE PAaBHOBECHE, MCNAPEHHE, KOHJCHCALMS,
TJIABJICHUE, KPUCTAJIM3alus, KUIEHHUE, BIAXHOCTh BO31yXa, CBA3b
Cpe)’l"eﬁ KHHETHYECKOH OHEPIUH TEIUIOBOIO JABHIKEHHUSA MOJIEKYJI C
36COJ'IK)TIIOI:I TEMI’ICpﬂTypOﬁ, TIOBBILICHUE NaBJICHUA rasa nmpu €ro
HArpeBaHHH B 3aKPHITOM COCYJIE, CBA3h MEKITY TapaMeTpaMu COCTOSHHISA
rasa B M30MpOIIECCaX; JIEKTPH3aLMs Tejl, B3auMOeiiCTBUE 3apsI0B,
HarpeBaHHe MPOBOJHHMKA C TOKOM, B3amMoOJeiicTBHE MarHMTOB,
9JIEKTPOMATHUTHAS MHAYKIMS, AeHCTBHE MarHUTHOTO MO Ha|
MPOBOJHMK C TOKOM M ABHKYWIMHCA 3apsf, 371€KTPOMarHUTHBIC
KoneGaHHA M BOJHBI, NMPSAMOJHHEHHOE PAacIpOCTpaHEHHE CBETA,|
OTpakeHHE, MNpeloMIeHHe, HHTepdepeHunus, andpakuus
MoJApU3alKA CBETa, MUCHepcHs cBeTa; GoTodneKTpuueckuii addexr,
CBETOBOE JABJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPa aToOMa|
BOJIOPO/1a, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIHOAKTHBHOCTD;;

ITP67) chopMUPOBAHHOCTD YMEHHS PELIaTh PACYCTHBIC 3a1a4H C SIBHO
3a7aHHON (DM3MYECKOM MOJEIbIO, HCIONb3Ys GH3NYECKHUE 3aKOHBI 1
TIPUHLIUIIBI; HA OCHOBE aHallM3a yCJI0BUS 3a/1a4u Bblsl/lpﬂTb dJH3M‘{CCKy}O
MO/1€J1b, BbIICIISATH Q)H3H‘ICCKMC BEJIMYHUHBI U (l)()pMyJ'lbl, HeO6XOﬂMMble
U1 €€ peLIeHUs, NPOBOJAUTL pacyeTbl U OLECHHUBATH PEAJIbHOCTD|
TIOJTy4€HHOI'0 3HAYCHUA q)l/l3|/l'-lecl(017l BEJIMYMHBI, PELIATh KAYECTBCHHbIC|
BBICTpAauBass JOIHYECKH HENPOTHBOPEYHUBYIO MEMOYKY
paccymnelmﬁ c OﬂopOﬁ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H|
(busHIecKne ABNCHNS;;

TIPG5) ymeHHe y4YHMTBIBATH TPaHHIbl MPHMEHEHHS H3ydYCHHBIX]
(bu3HUeCKnX MOJeNei: MaTepHaibHas TOUYKa, HHEpUHaTbHas CHCTEMA|
oTcyeTa, MACANbHBIH ra3; MOICIH CTPOCHHUSA Ta3oB, KUIKOCTEH M
TBEP/IBIX TEJI, TOUCUHBIH SNEKTPUUECKHUIT 3apss, sepHas MOIEIh aToMa,
HyKJIOHHAs MOJIC/Tb aTOMHOTO S7Ipa MPH PEIICHUH (H3MYCCKHUX 3a/1ad;;
ITP69) copmMupoBaHHOCTH COGCTBEHHO} MO3HIMH 10 OTHOIICHHIO K
dusznyeckolt MHPOpPMAIMH, MOTyYaeMOil M3 pa3sHEIX MCTOYHHKOB,
yMeHHUiT HCHoNb30BaTh LUH(POBbIC TEXHONOIMH ISl MOMCKA,
CTPYKTYPHPOBAHHs, HHTEPHPETALNH W IIPEACTABICHUs yIeOHOI ]
HAYYHO-TIONYJIAPHOH HH(OPMALMK; PA3BUTHE YMEHHH KPHTHYECKOIO
aHaJIM3a 10JIy4aeMoil HHpOpMaLMH;

MaKpoMHpa M MeEraMmmpa;

3ana4u,

P NPaKTHYECKHUX 3a/1a4, IPUMEHCHHIO Pa3/IMYHBIX METO/0B [103HAHUSA,
(OBJIQJICHUE BHJAAMHU JCATEJIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHHUA, €ro
MHTEPIPETAINK, TPeoOPa3OBAHMIO U IPUMEHEHHIO B PAa3MYHBIX y4eOHBIX
CUTYyalHUAX, B TOM YHUCJIC NPH CO3/IaHUN y‘{eﬁHle M COLIMAJIBHBIX MTPOCKTOB;
q)OpMHpUBaIIHS HAay4YHOro THNA MBIIMIJICHHUSA, BJIAaJCHHUE "ﬂy‘{”()ﬁ
TBpMMlIOJ’IOFHCﬁ, KIHYECBBIMM TOHATHAMH M METOJAAMHM, CTABUTH H
bopMyHpoBaTH COGCTBEHHBIE 3a/1aui B 0OPA30BATENBLHOMN AEATETBHOCTH U
PKH3HEHHBIX CHTYalHAX; BBISABIATH MPHUHHHO-CICACTBEHHBIE CBA3H M
aKTyanu3HpoOBaTh 3ajady, BBIABHUTAaTh THIOTE3y €€ PelIeHHs, HAXOIHTh
apryMeHTBI U 10Ka3aTeNbCTBA CBOMX YTBEPYK/CHHIT, 3a/1aBaTh MapaMeTphbl 1
KPHTEPHH PElICHHS; aHATH3HPOBATH MOJTYYCHHbIC B XOJE PEMICHHS 3a1aun
pe3y/bTaThl, KDUTHYCCKH OLEHHBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATH
M3MEHCHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IIaH PELICHHS IPOOIEMBI C
y4eTOM aHAJIM3a MMCIOIIUXCSA MaTepHATbHEIX H HEMATePHATIBHBIX PECYPCOB;
OCYILCCTBIIATh IIEJICHANPABIICHHbIH TTOMCK MEPEHOCA CPEACTB U COCOGOB
neiicTBHA B NPo(eCCHOHANBHYIO CPely; yMeTh IIEPEHOCHTH 3HAHHS B
[103HABATEC/IbHYIO U MNPAKTHYECKYHO obnactu JKU3HEACATCIIBHOCTH, YMETh
MHTErpUpOBATH 3HAHUS U3 Pa3HBIX IIPEJAMETHBIX 00JIaCTei;;

(OBnajieHne yHHBEPCAIbHBIMH y4eOHBIMU 03HABATEIBHBIMU JICHCTBHAMHU a)
6a3oBbie JIOrHYECKHE JEHCTBUSA: CaMOCTOATENbHO (OPMYIHPOBATH H
akTyannsnpoBath npobiieMy, paccMaTpHBATh €¢ BCECTOPOHHE; YCTaHABIMBAT
Cyll[eCTBBHHbH:l TIPU3HAK MM OCHOBAHMA JUIS CPAaBHEHMA, KﬂaCC"(b“KallHM u
0606"[6""7‘; OnpeaensaTh UEIH ACATCIIBHOCTH, 3ajJaBaTh InapaMeTpbl U
[KPUTEPUU UX JOCTHIKECHHUSA, BBIABJIATE 3aKOHOMEPHOCTH W NMPOTHUBOPEYHUA B
[paccMaTpUBAEMbIX ABICHHAX; BHOCHTh KOPPEKTHBBI B JEATENBHOCTD,
OlLICHHBATH COOTBETCTBUE PE3YIbTAaTOB NENIAM, OLCHHBATh PUCKH TIOCIEACTBUI
IeATeNnbHOCTH; Pa3sBHBATh KPEATHBHOE MBIIUIEHHE MPH PEIICHHH KH3HEHHBIX
npoGiem;;

(OBrajicHHe YHHBEPCATBHBIMH PETY/IATHBHBIMU JCHCTBUAMU: T) IPUHATHE ceOs
M Apyrux mioaeii: mpuHUMaTh ce6s, MOHHMMas CBOM HENOCTATKH H
I0CTOMHCTBA;;

(OBrajieHHe yHHBEPCAIbHBIME KOMMYHHKATHBHBIMH JICHCTBUAMH: COBMECTHAs
eATENbHOCT: TIOHUMATh W MCIONb30BaTh NMPEHUMYIIECTBA KOMAHIHONH U
MHMBUYalbHOIl paboThl; BHIOHPATh TEMATHKY M METOJbl COBMECTHBIX
neiicTBUil ¢ y4eToM OOIIMX MHTEPECOB M BO3MOXHOCTEH KakJOro 4jieHa
[KOJUIEKTUBA;;

OBJI&}.{eHMe YHUBEPCAJIbHBIMHU PEryIssTUBHBIMH L(el:lCTBl/lﬁMM: CaMOKOHTPOJIb:
1aBaTh OLICHKY HOBBIM CHTYyallUMsIM, BHOCHTb KOPPEKTHUBBI B JICATEIIBHOCTD,
[OLICHUBATL COOTBETCTBHE PE3YJILTATOB LICIIAM;;

OBﬂa}]eHHe YHHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH ﬂeﬁCTBMﬂMM: 06llleHHe:
OCYHIECTBJIATE KOMMYHHMKAIlMH BO BCEX cc]:epax JKH3HHM, pacrno3HaBaTh
IlBBSpGaJ’IhIHﬂE cpeacTea 061116"115{, TMOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, |
pacrmo3HaBaTh MPEAMOCHIIKH KOHGIHKTHBIX CHTyalMili M cMATYaTh
KOHGTMKTBI; BIAJETh PasIHUHBIMI CIOCOOAMH OOIIEHUS H B3aHMOICHCTBHS;;
OBnajeHne YHHBEPCAIbHBIMH DETyISATHBHBIMH JAeHCTBUAMHU: B)
OMOIMOHANBHBIH HHTEJIEKT, TMPEANONaralomui chopMUPOBAHHOCTD:
caMoperyupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMECHHE MPHUHHMATh
OTBETCTBEHHOCTh 3a CBOC TOBEJACHME, CHOCOOHOCTH aJaNTHPOBAThCA K
PMOLMOHANBLHBIM M3MCHCHHAM U TPOSABIATH THOKOCTB, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEil MOTHBALIUH, BKIIOUAIONIEH CTPEMIICHHE K JOCTHKECHHIO
Liesu 1 ycriexy, ONTHMH3M, HHHIHATHBHOCTb, YMCHHE JIeHCTBOBATh, HCXONS U3
(CBOMX BO3MOJKHOCTEI;
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OK 02. Hcnons3zosats/B wactu ¢usudgeckoro|lIP66) BnageHne OCHOBHBIMH METOJAaMH HAay4HOro mo3HaHus,|OBnajeHHe YHHMBEPCAJbHBIMM PEryJIATHBHBIMH JCHCTBHUAMHU: a)
[COBPEMEHHBIC CpeACTBA|BOCIUTAHUA C(bopMHpOBaHHOCTb MCIIOJIb3yEMbIMH B q)MKHKS: NPOBOJINTH NPAMbIE U KOCBEHHBIC|CAMOOPraHHM3aUuMusa: CaMOCTOATEIbHO OCYLECTBJATL MMO3HABATEIIBHYIO
noucka, aHalM3a H|3I0pPOBOro U HGe30MmacHOro oop: u3MepeHns QU3MYECKUX BEIMYHMH, BHIOMpAs ONTHMAJbHBIH CHOCOO|1eATeIbHOCTD, BBISBISTE MPOOIEMBI, CTABHTH U (OPMYIIHPOBATH COOCTBEHHBIE

HHTEpHpeTalnn HHPOpMAIHH
i HHPOPMAIHOHHBIE
TEXHOJIOTHH JUIS BBITIOTHEHHUS|
3amad  npodeccHoHanbHOMR
TeATENBHOCTH

KHU3HH, OTBETCTBECHHOT O
OTHOIIEHHS K CBOEMY 3/10POBBIO;;
B 4acTH IEHHOCTH HAyYHOTO
mosuanmusa: cHOPMHUPOBAHHOCTH
MHPpOBO33pEeHHA,
CooOTBETCTBYINET O
COBPEMEHHOMY YPOBHIO Pa3BUTHS

Hayku " oOmecTBEHHOMH
MpaKkTHKH, OCHOBAHHOIO Ha
nuanore KyIbTYp,

CIIOCOGCTBYIOMIET0  OCO3HAHMUIO|
CBOEro MeCTa B MOJIHKYJIETYPHOM
Mipes;

B wactu TPYAOBOTO BOCIMTAHHUA!
FOTOBHOCTh K TPYAY, OCO3HaHHE|
HEeHHOCTH MacTepcTBa,
Tpynosobue;;

B 4acTm TrpaxaaHCKOro|
[BOCITUTaAHHUA: OCO3HAHMUE JIMYHOTIO
BKTaga B MNOCTpPOEHHE
YCTOHYHBOTO OYTyIIEro;;

B 4acTH DCTETHYECKOTO
BOCTIHTAHHA: JCTETHUECKOE
OTHOIMIEHHE K MHDY, BKJIiOYas
bcTeTHKY ObiTa, HAy4HOTO H
TEXHHYECKOTO  TBOPYECTBA,
criopTa, TpyJa M OOLIECTBEHHbIX
OTHOLICHHIA;;

B 4acTH LEHHOCTH HAYYHOTO
MO3HAHMS: OCO3HAHME LEHHOCTH
Hay‘iHOﬁ JACATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIATD|
IPOCKTHYHO U UCCIICI0BATE/IBLCKY O]
1CATEIIBHOCTD HHAUBHAYAIBHO H B|
rpynmnie. ;

B bacTu Tpy/I0BOTO BOCIIMTAHHUS:
FTOTOBHOCTb H CTI()C()G"OCTB K|
0oOpa3oBaHUI "
caMo00pa3oBaHMIo Hal
MPOTSKEHUH BCeil KU3HU;;

B wacTH 5KOJOTHYECKOTO
BOCTHMTAHMSA: yMeHHE|
MpPpOrHO3HPOBATH
HEGIArONPHATHBIC IKONOTHUECKHE
OCyIe/ICTBUS TIPEAPHHUMAEMBIX
neficTBHii, NpeIoTBpamaTh uX;;

B wacTH TrpaxIaHCKOTrO
BocruTaHHs: CHOPMHPOBAHHOCTH
[HPaBCTBEHHOT O CO3HaAHUA,
[3TUYECKOr0 IOBE/ACHMS;;

B uyacTH 3KOJNOTMYECKOTO|
BOCIIMTAHMSA: AKTUBHOE HEIIPUATHE|
el CTBUI, NPUHOCAIIUX Bpe|
oKpysKatomeil cpene;;

B gacti TPYAOBOTO BOCIIUTAHHUA:
FTOTOBHOCTH K AKTHBHOI
IeATETHOCTH TEXHOJIOTHYECKOH 1
conManbHOi HampaBICHHOCTH,
CIIOCOGHOCTE  MHHIHHPOBATD,
MTaHMPOBATh M CaMOCTOATENHHO
[BLITIOHATL TAKYIO JESTENBHOCTD;;
B wacTH TrpaxAaHCKOTO
BOCIHTAHHSA: NPUHATHE|
TPAJMIHOHHBIX HALHOHANBHBIX,
obmeuenoBeUYECKHUX
ryMaHHCTHYECKHUX
IeMOKPATHUYECKHX LIEHHOCTEH;;
B wactm TrpaxgaHcKoOrol
BOCHHTAHUA:  CIIOCOOHOCTH
OLlEHUBATDH CUTyauHuIo H
HpUHUMATE 0CO3HAHHBIE|
penieHus, OPHEHTUPYSICh Ha|
IMOPaJIbHO-HPABCTBEHHBIE HOPMBI

uj

(M LICHHOCTH,

B 4acTH TPyJI0BOTO BOCTTHTAHMS:
MHTEpEC K pasnudHbIM cdhepam
mpodeccuonanbHoOil
IeATEILHOCTH, YMEHHE COBEPIIAT|
oco3HaHHBIH BBIGOP Oynymeit
mpodeccun M peaau3OBHIBATh
COOCTBEHHbIE HKH3HCHHBIC TLIAHBL;

HU3MEPEHUSA U UCIOJIB3YS U3BECTHBIC METO/bI OLIEHKH l'lOl"pCI“HOCTCI:I
M3MEPEHUH, MPOBOJNTE HCCIEIOBAHHE 3aBHCHMOCTE (U3HIECKHUX]
BEIMYHH C MCMONB30BAHMEM HPSIMBIX H3MEPEHHH, 0OBACHATH)
MOMydEHHBIE PE3yNbTaThl, HCTIOIb3Ys (PU3MUECKHE TEOPHH, 3aKOHbI H]
OHSTHSA, ¥ JIeNaTh BHIBOJIBI; COOMIONATH MpaBHIa 6€30MacHOro TPya)
NpH MPOBEICHNU HCCIICN0BaHMI B paMKax yueGHOTO SKCepUMEHTa U
yueOHO-HCCIeI0BATENbCKOH 1eATEIBHOCTH C HCIOJIb30BAaHUEM
HUGPOBBIX M3MECPHTEIBHBIX YyCTpOHCTB u J1abopaTopHOro
oGopynoBauus; CHOPMHPOBAHHOCTh NpPEJACTABICHHI O METOHAX|
[TOJTyYeHHs! HayYHBIX ACTPOHOMHUCCKHX 3HAHHIA;

[1P63) BiajieHHE OCHOBOIIONATAOMHUMY (H3HUCCKUMH MOHATHUAMH U
BENHYMHAMH, XapaKTepH3YIOMHMH (H3HYECKHE MPOLECCH]
(CBH3aHHblMM C MEXAHUYCCKUM [IBUIKCHHUECM, B3al/lMO,Llel7lC'l'Bl/leM TeII,
MeXaHHYECKUMH KOJeOaHHIMH U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM

aja4yu B 06]’330331'6]15"017] JACATCIIBHOCTH M JKU3HEHHBIX CHUTYaUHUAX;
CaMOCTOATENBHO COCTABIATH IUIAH PENICHHS NPOOIEMBI C yUETOM HMEIOMMXCS
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEINOYTEHHI; 1eTaTh 0CO3HAHHBIN
BHIOOp, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEUICHHE;
OIIEHUBATH IPUOOPETEHHBII OMBIT;;

OBniajiecHHe YHUBEPCATbHBIMH YYEOHBIMU MMO3HABATEIBHBIMU JICHCTBUAMH:
paboTa ¢ mHQOpMamueii: Bl1aaeTh HABHIKAMU MOMydYeHHs MHPOPMAUUU U3
MCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOHCK, aHANN3,
CHCTEMATH3alMI0 H MHTCPIIPETALMIO HHYOPMALIMK PA3IHUHBIX BHIO0B H Gopm
[pe/ICTaBIICHS;;

OBiajicHNe yHHBEPCATbHBIME YUCOHBIMH [03HABATEIBHBIME ACHCTBUAMHU 6)
6azoBble KCCiIeI0BaTENbCKHE IEHCTBUS: BIajeTh HABBIKAMH Y4eOHO-
uccueuosa‘renbcxoﬁ " npoeK‘moFx JAEATE/IbHOCTH, HAaBbIKAMHU paspelIeHUs
llpOﬁJleM; CIOCOOHOCTB ¥ TOTOBHOCTH K CaMOCTOATE/IbHOMY IIOUCKY METO/10B)

CTPOCHHUEM BELIECTBA, TEIJIOBLIMH IPOLECCAMHU; JJIEKTPUUYECKUM
MarHUTHBIM I1OJIAMH, 3JIEKTPHYECKUM TOKOM, 3JIEKTPOMAarHMTHBIMHA
KOHeGaHHﬂMH M BOJIHAMH, ONTHYCCKUMHU SIBJICHHUSIMH; KBAHTOBBIMH
ABJICHUAMH, CTPOCHUEM aTOMa U aTOMHOIO sapa, pa)’(HUaKTMBHUCTbK));
BJIaJleHHe OCHOBOMOJIAralOMMMH ACTPOHOMMYECKMMH MOHATHAMM,|
TO3BOJIAIOIMMH XapaKTEPU30BaTh IPOIECCH, MPOUCXOAANIHE HA
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKTalTaKTHIECKOH cpe/ie; ABHKEHHE|
HeOeCHBIX Tell, YBOJIONMIO 3Be3/1 U BeenenHoit;;

T1P68) c)opMHPOBAHHOCTH YMEHHS IPUMEHSITH MOTYYCHHbIC 3HAHHUS
U151 OGBSICHEHHS YCIIOBHIT MPOTEKAHHs (PH3MUECKHX SBJCHUH B IPHPOJIE
W JUTS IPHHATHS TPAKTHYECKHX PELICHHH B MOBCEIHEBHO JKH3HH s

o DCTH TIPH 00p ¢ OBITOBBIMH TIpHOOpPaMK
1 TeXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS H COOIIOICHHS]
HOPM 5KOJIIOTHUECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpejie; TOHMMaHUE
HEOOXOIMMOCTH NPUMCHEHHS TOCTHKCHUH (DU3MKHM M TEXHOJIOTHI U1
PALOHAILHOTO IPHPOIONOJIB30BAHKS;;

ITPG1) chopMUPOBAHHOCTH MPEJCTABICHHUI O POJIU U MecTe PU3HKH 1
ACTPOHOMMM B COBPEMEHHOIl HayuyHOH KapTHHE MHpa, O
crcTeMoo0pasyowieil poin (pU3MKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
[TEXHUKH U COBPEMEHHBIX TCXH()J'IOI'HI?‘I, 0 BKJIaae pOCCMﬁCKMX u
3apyOeKHBIX Y4YeHBIX-(DH3MKOB B Pa3BUTHE HAayKH; MOHHMaHHE
du3MYeCKON CyMHOCTH HAabMI0JaeMbIX SBICHHH MHKPOMHpA,
NMOHUMAHHUE POJH ACTPOHOMHH B
npaKTVI'—iCCKOﬁ JACATCIIBHOCTH YECJIOBECKA MU I[a]'ll:l]eﬁl“eM Hay4HO-|
TEXHHYIECKOM Pa3BHTHH, POTH QHU3NKH B GOPMHPOBAHHMH KPYro30pa 1
(DyHKIHOHATBHOM FPAMOTHOCTH YETOBEKA I PEIICHHS MPAKTHYECKUX|
3a/1a4;;

T1P610) oBiajicHue yMEHUAMH paboTaTh B IPyMNE .;

I1P64) BnageHHe 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH,
yBepEHHOE HCIIOIB30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH! TPH aHaIu3e
(hH3MYCCKIX SBICHHIT H IPOLIECCOB;;

I1P62) chopMHPOBAHHOCTH YMEHHI Pacro3HaBaTh GU3HIECKUE SBICHHS
(npouecchl) U OOBACHAThL X HAa OCHOBE HM3YUCHHBIX 3aKOHOB:
[paBHOMEpPHOE H PAaBHOYCKOPEHHOE IIPSMOIHHEHHOE IBHXKEHHUE,
cBOOOJHOE MajeHUe Tell, JABHKEHHE 110 OKPYKHOCTH, HHEPLHS,
Bzanmoueﬁmxue Teq, KosiebaTenbHOe JIBUJKEHHE, PE30HAHC, BOJIHOBOE
nBrokenne; qudQysus, GpOYHOBCKOE ABHIKEHHE, CTPOCHHE HKHIKOCTEH
W TBEPABIX Te€J, M3MEHECHHE ()Gbema T€J NpH HArpeBaHHUH
(OXJIXKACHNH), TEIJIOBOE PAaBHOBECHE, MCNAPEHHE, KOHJCHCALMS,
TJIABJICHUE, KPUCTAJIM3alus, KUIEHHUE, BIAXHOCTh BO31yXa, CBA3b
Cpe)’l"eﬁ KHHETHYECKOH OHEPIUH TEIUIOBOIO JABHIKEHHUSA MOJIEKYJI C
36COJ'IK)TIIOI:I TEMI’ICpﬂTypOﬁ, TIOBBILICHUE NaBJICHUA rasa nmpu €ro
HArpeBaHHH B 3aKPHITOM COCYJIE, CBA3h MEKITY TapaMeTpaMu COCTOSHHISA
rasa B M30MpOIIECCaX; JIEKTPH3aLMs Tejl, B3auMOeiiCTBUE 3apsI0B,
HarpeBaHHe MPOBOJHHMKA C TOKOM, B3amMoOJeiicTBHE MarHMTOB,
9JIEKTPOMATHUTHAS MHAYKIMS, AeHCTBHE MarHUTHOTO MO Ha|
MPOBOJHMK C TOKOM M ABHKYWIMHCA 3apsf, 371€KTPOMarHUTHBIC
KoneGaHHA M BOJHBI, NMPSAMOJHHEHHOE PAacIpOCTpaHEHHE CBETA,|
OTpakeHHE, MNpeloMIeHHe, HHTepdepeHunus, andpakuus
MoJApU3alKA CBETa, MUCHepcHs cBeTa; GoTodneKTpuueckuii addexr,
CBETOBOE JABJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPa aToOMa|
BOJIOPO/1a, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIHOAKTHBHOCTD;;

ITP67) chopMUPOBAHHOCTD YMEHHS PELIaTh PACYCTHBIC 3a1a4H C SIBHO
3a7aHHON (DM3MYECKOM MOJEIbIO, HCIONb3Ys GH3NYECKHUE 3aKOHBI 1
TIPUHLIUIIBI; HA OCHOBE aHallM3a yCJI0BUS 3a/1a4u Bblsl/lpﬂTb dJH3M‘{CCKy}O
MO/1€J1b, BbIICIISATH Q)H3H‘ICCKMC BEJIMYHUHBI U (l)()pMyJ'lbl, HeO6XOﬂMMble
U1 €€ peLIeHUs, NPOBOJAUTL pacyeTbl U OLECHHUBATH PEAJIbHOCTD|
TIOJTy4€HHOI'0 3HAYCHUA q)l/l3|/l'-lecl(017l BEJIMYMHBI, PELIATh KAYECTBCHHbIC|
BBICTpAauBass JOIHYECKH HENPOTHBOPEYHUBYIO MEMOYKY
paccymnelmﬁ c OﬂopOﬁ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H|
(busHIecKne ABNCHNS;;

TIPG5) ymeHHe y4YHMTBIBATH TPaHHIbl MPHMEHEHHS H3ydYCHHBIX]
(bu3HUeCKnX MOJeNei: MaTepHaibHas TOUYKa, HHEpUHaTbHas CHCTEMA|
oTcyeTa, MACANbHBIH ra3; MOICIH CTPOCHHUSA Ta3oB, KUIKOCTEH M
TBEP/IBIX TEJI, TOUCUHBIH SNEKTPUUECKHUIT 3apss, sepHas MOIEIh aToMa,
HyKJIOHHAs MOJIC/Tb aTOMHOTO S7Ipa MPH PEIICHUH (H3MYCCKHUX 3a/1ad;;
ITP69) copmMupoBaHHOCTH COGCTBEHHO} MO3HIMH 10 OTHOIICHHIO K
dusznyeckolt MHPOpPMAIMH, MOTyYaeMOil M3 pa3sHEIX MCTOYHHKOB,
yMeHHUiT HCHoNb30BaTh LUH(POBbIC TEXHONOIMH ISl MOMCKA,
CTPYKTYPHPOBAHHs, HHTEPHPETALNH W IIPEACTABICHUs yIeOHOI ]
HAYYHO-TIONYJIAPHOH HH(OPMALMK; PA3BUTHE YMEHHH KPHTHYECKOIO
aHaJIM3a 10JIy4aeMoil HHpOpMaLMH;

MaKpoMHpa M MeEraMmmpa;

3ana4u,

P NPaKTHYECKHUX 3a/1a4, IPUMEHCHHIO Pa3/IMYHBIX METO/0B [103HAHUSA,
(OBJIQJICHUE BHJAAMHU JCATEJIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHHUA, €ro
MHTEPIPETAINK, TPeoOPa3OBAHMIO U IPUMEHEHHIO B PAa3MYHBIX y4eOHBIX
CUTYyalHUAX, B TOM YHUCJIC NPH CO3/IaHUN y‘{eﬁHle M COLIMAJIBHBIX MTPOCKTOB;
q)OpMHpUBaIIHS HAay4YHOro THNA MBIIMIJICHHUSA, BJIAaJCHHUE "ﬂy‘{”()ﬁ
TBpMMlIOJ’IOFHCﬁ, KIHYECBBIMM TOHATHAMH M METOJAAMHM, CTABUTH H
bopMyHpoBaTH COGCTBEHHBIE 3a/1aui B 0OPA30BATENBLHOMN AEATETBHOCTH U
PKH3HEHHBIX CHTYalHAX; BBISABIATH MPHUHHHO-CICACTBEHHBIE CBA3H M
aKTyanu3HpoOBaTh 3ajady, BBIABHUTAaTh THIOTE3y €€ PelIeHHs, HAXOIHTh
apryMeHTBI U 10Ka3aTeNbCTBA CBOMX YTBEPYK/CHHIT, 3a/1aBaTh MapaMeTphbl 1
KPHTEPHH PElICHHS; aHATH3HPOBATH MOJTYYCHHbIC B XOJE PEMICHHS 3a1aun
pe3y/bTaThl, KDUTHYCCKH OLEHHBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATH
M3MEHCHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IIaH PELICHHS IPOOIEMBI C
y4eTOM aHAJIM3a MMCIOIIUXCSA MaTepHATbHEIX H HEMATePHATIBHBIX PECYPCOB;
OCYILCCTBIIATh IIEJICHANPABIICHHbIH TTOMCK MEPEHOCA CPEACTB U COCOGOB
neiicTBHA B NPo(eCCHOHANBHYIO CPely; yMeTh IIEPEHOCHTH 3HAHHS B
[103HABATEC/IbHYIO U MNPAKTHYECKYHO obnactu JKU3HEACATCIIBHOCTH, YMETh
MHTErpUpOBATH 3HAHUS U3 Pa3HBIX IIPEJAMETHBIX 00JIaCTei;;

(OBnajieHne yHHBEPCAIbHBIMH y4eOHBIMU 03HABATEIBHBIMU JICHCTBHAMHU a)
6a3oBbie JIOrHYECKHE JEHCTBUSA: CaMOCTOATENbHO (OPMYIHPOBATH H
akTyannsnpoBath npobiieMy, paccMaTpHBATh €¢ BCECTOPOHHE; YCTaHABIMBAT
Cyll[eCTBBHHbH:l TIPU3HAK MM OCHOBAHMA JUIS CPAaBHEHMA, KﬂaCC"(b“KallHM u
0606"[6""7‘; OnpeaensaTh UEIH ACATCIIBHOCTH, 3ajJaBaTh InapaMeTpbl U
[KPUTEPUU UX JOCTHIKECHHUSA, BBIABJIATE 3aKOHOMEPHOCTH W NMPOTHUBOPEYHUA B
[paccMaTpUBAEMbIX ABICHHAX; BHOCHTh KOPPEKTHBBI B JEATENBHOCTD,
OlLICHHBATH COOTBETCTBUE PE3YIbTAaTOB NENIAM, OLCHHBATh PUCKH TIOCIEACTBUI
IeATeNnbHOCTH; Pa3sBHBATh KPEATHBHOE MBIIUIEHHE MPH PEIICHHH KH3HEHHBIX
npoGiem;;

(OBrajicHHe YHHBEPCATBHBIMH PETY/IATHBHBIMU JCHCTBUAMU: T) IPUHATHE ceOs
M Apyrux mioaeii: mpuHUMaTh ce6s, MOHHMMas CBOM HENOCTATKH H
I0CTOMHCTBA;;

(OBrajieHHe yHHBEPCAIbHBIME KOMMYHHKATHBHBIMH JICHCTBUAMH: COBMECTHAs
eATENbHOCT: TIOHUMATh W MCIONb30BaTh NMPEHUMYIIECTBA KOMAHIHONH U
MHMBUYalbHOIl paboThl; BHIOHPATh TEMATHKY M METOJbl COBMECTHBIX
neiicTBUil ¢ y4eToM OOIIMX MHTEPECOB M BO3MOXHOCTEH KakJOro 4jieHa
[KOJUIEKTUBA;;

OBJI&}.{eHMe YHUBEPCAJIbHBIMHU PEryIssTUBHBIMH L(el:lCTBl/lﬁMM: CaMOKOHTPOJIb:
1aBaTh OLICHKY HOBBIM CHTYyallUMsIM, BHOCHTb KOPPEKTHUBBI B JICATEIIBHOCTD,
[OLICHUBATL COOTBETCTBHE PE3YJILTATOB LICIIAM;;

OBﬂa}]eHHe YHHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH ﬂeﬁCTBMﬂMM: 06llleHHe:
OCYHIECTBJIATE KOMMYHHMKAIlMH BO BCEX cc]:epax JKH3HHM, pacrno3HaBaTh
IlBBSpGaJ’IhIHﬂE cpeacTea 061116"115{, TMOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, |
pacrmo3HaBaTh MPEAMOCHIIKH KOHGIHKTHBIX CHTyalMili M cMATYaTh
KOHGTMKTBI; BIAJETh PasIHUHBIMI CIOCOOAMH OOIIEHUS H B3aHMOICHCTBHS;;
OBnajeHne YHHBEPCAIbHBIMH DETyISATHBHBIMH JAeHCTBUAMHU: B)
OMOIMOHANBHBIH HHTEJIEKT, TMPEANONaralomui chopMUPOBAHHOCTD:
caMoperyupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMECHHE MPHUHHMATh
OTBETCTBEHHOCTh 3a CBOC TOBEJACHME, CHOCOOHOCTH aJaNTHPOBAThCA K
PMOLMOHANBLHBIM M3MCHCHHAM U TPOSABIATH THOKOCTB, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEil MOTHBALIUH, BKIIOUAIONIEH CTPEMIICHHE K JOCTHKECHHIO
Liesu 1 ycriexy, ONTHMH3M, HHHIHATHBHOCTb, YMCHHE JIeHCTBOBATh, HCXONS U3
(CBOMX BO3MOJKHOCTEI;
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(OK 01. Beibupars crnoco6s!
peumenns 3ajgay
npopeccuoHaNAbHOMI
A CATCIBHOCTH
MPUMEHHTENbHO
Pa3ITHUHBIM KOHTEKCTaM

B wactm (Gu3MUECKOro
BOCITHTAHUS: CHOPMHUPOBAHHOCTH,
310pOBOr0 1 6€30MacHOro 06!
KHU3HH, OTBETCTBECHHOT O
OTHOLICHHS K CBOEMY 370POBBIO;;
B 4acTH IEHHOCTH HAyYHOTO
nosHauus: CHOPMHPOBAHHOCTH
MHpPpOBO33pECHHUS,
CooOTBETCTBYINET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS

Hayku " oOmecTBEHHOMH
MpaKkTHKH, OCHOBAHHOIO Ha
nuanore KyIbTYp,

CIIOCOGCTBYIOMIET0  OCO3HAHMUIO|
CBOEro MeCTa B MOJIHKYJIETYPHOM
Mipes;

B wactu TPYAOBOTO BOCIMTAHHUA!
FOTOBHOCTh K TPYAY, OCO3HaHHE|
HEeHHOCTH MacTepcTBa,
Tpynosobue;;

B 4acTm TrpaxaaHCKOro|
[BOCITUTaAHHUA: OCO3HAHMUE JIMYHOTIO
BKTaga B MNOCTpPOEHHE
YCTOHYHBOTO OYTyIIEro;;

B 4acTH DCTETHYECKOTO
BOCTIHTAHHA: JCTETHUECKOE
OTHOIMIEHHE K MHDY, BKJIiOYas
bcTeTHKY ObiTa, HAy4HOTO H
TEXHHYECKOTO  TBOPYECTBA,
criopTa, TpyJa M OOLIECTBEHHbIX
OTHOLICHHIA;;

B 4acTH LEHHOCTH HAYYHOTO
MO3HAHMS: OCO3HAHME LEHHOCTH
Hay‘iHOﬁ JACATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIATD|
IPOCKTHYHO U UCCIICI0BATE/IBLCKY O]
1CATEIIBHOCTD HHAUBHAYAIBHO H B|
rpynmnie. ;

B bacTu Tpy/I0BOTO BOCIIMTAHHUS:
FTOTOBHOCTb H CTI()C()G"OCTB K|
0oOpa3oBaHUI "
caMo00pa3oBaHMIo Hal
MPOTSKEHUH BCeil KU3HU;;

B wacTH 5KOJOTHYECKOTO
BOCTHMTAHMSA: yMeHHE|
MpPpOrHO3HPOBATH
HEGIArONPHATHBIC IKONOTHUECKHE
OCyIe/ICTBUS TIPEAPHHUMAEMBIX
neficTBHii, NpeIoTBpamaTh uX;;

B wacTH TrpaxIaHCKOTrO
BocruTaHHs: CHOPMHPOBAHHOCTH
[HPaBCTBEHHOT O CO3HaAHUA,
[3TUYECKOr0 IOBE/ACHMS;;

B uyacTH 3KOJNOTMYECKOTO|
BOCIIMTAHMSA: AKTUBHOE HEIIPUATHE|
el CTBUI, NPUHOCAIIUX Bpe|
oKpysKatomeil cpene;;

B gacti TPYAOBOTO BOCIIUTAHHUA:
FTOTOBHOCTH K AKTHBHOI
IeATETHOCTH TEXHOJIOTHYECKOH 1
conManbHOi HampaBICHHOCTH,
CIIOCOGHOCTE  MHHIHHPOBATD,
MTaHMPOBATh M CaMOCTOATENHHO
[BLITIOHATL TAKYIO JESTENBHOCTD;;
B wacTH TrpaxAaHCKOTO
BOCIHTAHHSA: NPUHATHE|
TPAJMIHOHHBIX HALHOHANBHBIX,
obmeuenoBeUYECKHUX
ryMaHHCTHYECKHUX
IeMOKPATHUYECKHX LIEHHOCTEH;;
B wactm TrpaxgaHcKoOrol
BOCHHTAHUA:  CIIOCOOHOCTH
OLlEHUBATDH CUTyauHuIo H
HpUHUMATE 0CO3HAHHBIE|
penieHus, OPHEHTUPYSICh Ha|
IMOPaJIbHO-HPABCTBEHHBIE HOPMBI

uj

(M LICHHOCTH,

B 4acTH TPyJI0BOTO BOCTTHTAHMS:
MHTEpEC K pasnudHbIM cdhepam
mpodeccuonanbHoOil
IeATEILHOCTH, YMEHHE COBEPIIAT|
oco3HaHHBIH BBIGOP Oynymeit
mpodeccun M peaau3OBHIBATh
COOCTBEHHbIE HKH3HCHHBIC TLIAHBL;

[IP66) BiajgeHHe OCHOBHBIMH METOJAMH HAyYHOrO MO3HAHMHS,|
MCIIOJIb3yEMbIMH B q)MKHKE: NPOBOJINTH NPAMbBIE U KOCBECHHBIC|
H3MEpPEHUs [bM'XM‘{ECKVIX BCJIMYMH, BblGHpaﬂ ONTUMANBHBII C“UCOG
HU3MEPEHUSA U UCIOJIB3YS U3BECTHBIC METO/bI OLIEHKH l'lOl"pCI“HOCTCI:I
M3MEPEHUH, MPOBOJNTE HCCIEIOBAHHE 3aBHCHMOCTE (U3HIECKHUX]
BEIMYHH C MCMONB30BAHMEM HPSIMBIX H3MEPEHHH, 0OBACHATH)
MOMydEHHBIE PE3yNbTaThl, HCTIOIb3Ys (PU3MUECKHE TEOPHH, 3aKOHbI H]
OHSTHSA, ¥ JIeNaTh BHIBOJIBI; COOMIONATH MpaBHIa 6€30MacHOro TPya)
NpH MPOBEICHNU HCCIICN0BaHMI B paMKax yueGHOTO SKCepUMEHTa U
yueOHO-HCCIeI0BATENbCKOH 1eATEIBHOCTH C HCIOJIb30BAaHUEM
HUGPOBBIX M3MECPHTEIBHBIX YyCTpOHCTB u J1abopaTopHOro
oGopynoBauus; CHOPMHPOBAHHOCTh NpPEJACTABICHHI O METOHAX|
[TOJTyYeHHs! HayYHBIX ACTPOHOMHUCCKHX 3HAHHIA;

[1P63) BiajieHHE OCHOBOIIONATAOMHUMY (H3HUCCKUMH MOHATHUAMH U
BENHYMHAMH, XapaKTepH3YIOMHMH (H3HYECKHE MPOLECCH]
(CBH3aHHblMM C MEXAHUYCCKUM [IBUIKCHHUECM, B3al/lMO,Llel7lC'l'Bl/leM TeII,
MeXaHHYECKUMH KOJeOaHHIMH U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM

OBiajeHue YHHBEPCAJbHBIMH PEryIATHBHBEIMH JeHCTBHAMH: a)
CaMOOpraHM3alusa: CaMOCTOATENbHO OCYWIECTBIATh MO3HABATENLHYIO
J1ICSATEJIbHOCTD, BBISIBJISATH npOﬁﬂeMbI, CTaBUTh U d]()pMyHHp()BaTb COﬁCTBeHHMe
aja4yu B 06]’330331'6]15"017] JACATCIIBHOCTH M JKU3HEHHBIX CHUTYaUHUAX;
CaMOCTOATENBHO COCTABIATH IUIAH PENICHHS NPOOIEMBI C yUETOM HMEIOMMXCS
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEINOYTEHHI; 1eTaTh 0CO3HAHHBIN
BHIOOp, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEUICHHE;
OIIEHUBATH IPUOOPETEHHBII OMBIT;;

OBniajiecHHe YHUBEPCATbHBIMH YYEOHBIMU MMO3HABATEIBHBIMU JICHCTBUAMH:
paboTa ¢ mHQOpMamueii: Bl1aaeTh HABHIKAMU MOMydYeHHs MHPOPMAUUU U3
MCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOHCK, aHANN3,
CHCTEMATH3alMI0 H MHTCPIIPETALMIO HHYOPMALIMK PA3IHUHBIX BHIO0B H Gopm
[pe/ICTaBIICHS;;

OBiajicHNe yHHBEPCATbHBIME YUCOHBIMH [03HABATEIBHBIME ACHCTBUAMHU 6)
6azoBble KCCiIeI0BaTENbCKHE IEHCTBUS: BIajeTh HABBIKAMH Y4eOHO-
uccueuosa‘renbcxoﬁ " npoeK‘moFx JAEATE/IbHOCTH, HAaBbIKAMHU paspelIeHUs
llpOﬁJleM; CIOCOOHOCTB ¥ TOTOBHOCTH K CaMOCTOATE/IbHOMY IIOUCKY METO/10B)

CTPOCHHUEM BELIECTBA, TEIJIOBLIMH IPOLECCAMHU; JJIEKTPUUYECKUM
MarHUTHBIM I1OJIAMH, 3JIEKTPHYECKUM TOKOM, 3JIEKTPOMAarHMTHBIMHA
KOHeGaHHﬂMH M BOJIHAMH, ONTHYCCKUMHU SIBJICHHUSIMH; KBAHTOBBIMH
ABJICHUAMH, CTPOCHUEM aTOMa U aTOMHOIO sapa, pa)’(HUaKTMBHUCTbK));
BJIaJleHHe OCHOBOMOJIAralOMMMH ACTPOHOMMYECKMMH MOHATHAMM,|
TO3BOJIAIOIMMH XapaKTEPU30BaTh IPOIECCH, MPOUCXOAANIHE HA
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKTalTaKTHIECKOH cpe/ie; ABHKEHHE|
HeOeCHBIX Tell, YBOJIONMIO 3Be3/1 U BeenenHoit;;

T1P68) c)opMHPOBAHHOCTH YMEHHS IPUMEHSITH MOTYYCHHbIC 3HAHHUS
U151 OGBSICHEHHS YCIIOBHIT MPOTEKAHHs (PH3MUECKHX SBJCHUH B IPHPOJIE
W JUTS IPHHATHS TPAKTHYECKHX PELICHHH B MOBCEIHEBHO JKH3HH s

o DCTH TIPH 00p ¢ OBITOBBIMH TIpHOOpPaMK
1 TeXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS H COOIIOICHHS]
HOPM 5KOJIIOTHUECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpejie; TOHMMaHUE
HEOOXOIMMOCTH NPUMCHEHHS TOCTHKCHUH (DU3MKHM M TEXHOJIOTHI U1
PALOHAILHOTO IPHPOIONOJIB30BAHKS;;

ITPG1) chopMUPOBAHHOCTH MPEJCTABICHHUI O POJIU U MecTe PU3HKH 1
ACTPOHOMMM B COBPEMEHHOIl HayuyHOH KapTHHE MHpa, O
crcTeMoo0pasyowieil poin (pU3MKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
[TEXHUKH U COBPEMEHHBIX TCXH()J'IOI'HI?‘I, 0 BKJIaae pOCCMﬁCKMX u
3apyOeKHBIX Y4YeHBIX-(DH3MKOB B Pa3BUTHE HAayKH; MOHHMaHHE
du3MYeCKON CyMHOCTH HAabMI0JaeMbIX SBICHHH MHKPOMHpA,
NMOHUMAHHUE POJH ACTPOHOMHH B
npaKTVI'—iCCKOﬁ JACATCIIBHOCTH YECJIOBECKA MU I[a]'ll:l]eﬁl“eM Hay4HO-|
TEXHHYIECKOM Pa3BHTHH, POTH QHU3NKH B GOPMHPOBAHHMH KPYro30pa 1
(DyHKIHOHATBHOM FPAMOTHOCTH YETOBEKA I PEIICHHS MPAKTHYECKUX|
3a/1a4;;

T1P610) oBiajicHue yMEHUAMH paboTaTh B IPyMNE .;

I1P64) BnageHHe 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH,
yBepEHHOE HCIIOIB30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH! TPH aHaIu3e
(hH3MYCCKIX SBICHHIT H IPOLIECCOB;;

I1P62) chopMHPOBAHHOCTH YMEHHI Pacro3HaBaTh GU3HIECKUE SBICHHS
(npouecchl) U OOBACHAThL X HAa OCHOBE HM3YUCHHBIX 3aKOHOB:
[paBHOMEpPHOE H PAaBHOYCKOPEHHOE IIPSMOIHHEHHOE IBHXKEHHUE,
cBOOOJHOE MajeHUe Tell, JABHKEHHE 110 OKPYKHOCTH, HHEPLHS,
Bzanmoueﬁmxue Teq, KosiebaTenbHOe JIBUJKEHHE, PE30HAHC, BOJIHOBOE
nBrokenne; qudQysus, GpOYHOBCKOE ABHIKEHHE, CTPOCHHE HKHIKOCTEH
W TBEPABIX Te€J, M3MEHECHHE ()Gbema T€J NpH HArpeBaHHUH
(OXJIXKACHNH), TEIJIOBOE PAaBHOBECHE, MCNAPEHHE, KOHJCHCALMS,
TJIABJICHUE, KPUCTAJIM3alus, KUIEHHUE, BIAXHOCTh BO31yXa, CBA3b
Cpe)’l"eﬁ KHHETHYECKOH OHEPIUH TEIUIOBOIO JABHIKEHHUSA MOJIEKYJI C
36COJ'IK)TIIOI:I TEMI’ICpﬂTypOﬁ, TIOBBILICHUE NaBJICHUA rasa nmpu €ro
HArpeBaHHH B 3aKPHITOM COCYJIE, CBA3h MEKITY TapaMeTpaMu COCTOSHHISA
rasa B M30MpOIIECCaX; JIEKTPH3aLMs Tejl, B3auMOeiiCTBUE 3apsI0B,
HarpeBaHHe MPOBOJHHMKA C TOKOM, B3amMoOJeiicTBHE MarHMTOB,
9JIEKTPOMATHUTHAS MHAYKIMS, AeHCTBHE MarHUTHOTO MO Ha|
MPOBOJHMK C TOKOM M ABHKYWIMHCA 3apsf, 371€KTPOMarHUTHBIC
KoneGaHHA M BOJHBI, NMPSAMOJHHEHHOE PAacIpOCTpaHEHHE CBETA,|
OTpakeHHE, MNpeloMIeHHe, HHTepdepeHunus, andpakuus
MoJApU3alKA CBETa, MUCHepcHs cBeTa; GoTodneKTpuueckuii addexr,
CBETOBOE JABJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPa aToOMa|
BOJIOPO/1a, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIHOAKTHBHOCTD;;

ITP67) chopMUPOBAHHOCTD YMEHHS PELIaTh PACYCTHBIC 3a1a4H C SIBHO
3a7aHHON (DM3MYECKOM MOJEIbIO, HCIONb3Ys GH3NYECKHUE 3aKOHBI 1
TIPUHLIUIIBI; HA OCHOBE aHallM3a yCJI0BUS 3a/1a4u Bblsl/lpﬂTb dJH3M‘{CCKy}O
MO/1€J1b, BbIICIISATH Q)H3H‘ICCKMC BEJIMYHUHBI U (l)()pMyJ'lbl, HeO6XOﬂMMble
U1 €€ peLIeHUs, NPOBOJAUTL pacyeTbl U OLECHHUBATH PEAJIbHOCTD|
TIOJTy4€HHOI'0 3HAYCHUA q)l/l3|/l'-lecl(017l BEJIMYMHBI, PELIATh KAYECTBCHHbIC|
BBICTpAauBass JOIHYECKH HENPOTHBOPEYHUBYIO MEMOYKY
paccymnelmﬁ c OﬂopOﬁ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H|
(busHIecKne ABNCHNS;;

TIPG5) ymeHHe y4YHMTBIBATH TPaHHIbl MPHMEHEHHS H3ydYCHHBIX]
(bu3HUeCKnX MOJeNei: MaTepHaibHas TOUYKa, HHEpUHaTbHas CHCTEMA|
oTcyeTa, MACANbHBIH ra3; MOICIH CTPOCHHUSA Ta3oB, KUIKOCTEH M
TBEP/IBIX TEJI, TOUCUHBIH SNEKTPUUECKHUIT 3apss, sepHas MOIEIh aToMa,
HyKJIOHHAs MOJIC/Tb aTOMHOTO S7Ipa MPH PEIICHUH (H3MYCCKHUX 3a/1ad;;
ITP69) copmMupoBaHHOCTH COGCTBEHHO} MO3HIMH 10 OTHOIICHHIO K
dusznyeckolt MHPOpPMAIMH, MOTyYaeMOil M3 pa3sHEIX MCTOYHHKOB,
yMeHHUiT HCHoNb30BaTh LUH(POBbIC TEXHONOIMH ISl MOMCKA,
CTPYKTYPHPOBAHHs, HHTEPHPETALNH W IIPEACTABICHUs yIeOHOI ]
HAYYHO-TIONYJIAPHOH HH(OPMALMK; PA3BUTHE YMEHHH KPHTHYECKOIO
aHaJIM3a 10JIy4aeMoil HHpOpMaLMH;

MaKpoMHpa M MeEraMmmpa;

3ana4u,

P NPaKTHYECKHUX 3a/1a4, IPUMEHCHHIO Pa3/IMYHBIX METO/0B [103HAHUSA,
(OBJIQJICHUE BHJAAMHU JCATEJIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHHUA, €ro
MHTEPIPETAINK, TPeoOPa3OBAHMIO U IPUMEHEHHIO B PAa3MYHBIX y4eOHBIX
CUTYyalHUAX, B TOM YHUCJIC NPH CO3/IaHUN y‘{eﬁHle M COLIMAJIBHBIX MTPOCKTOB;
q)OpMHpUBaIIHS HAay4YHOro THNA MBIIMIJICHHUSA, BJIAaJCHHUE "ﬂy‘{”()ﬁ
TBpMMlIOJ’IOFHCﬁ, KIHYECBBIMM TOHATHAMH M METOJAAMHM, CTABUTH H
bopMyHpoBaTH COGCTBEHHBIE 3a/1aui B 0OPA30BATENBLHOMN AEATETBHOCTH U
PKH3HEHHBIX CHTYalHAX; BBISABIATH MPHUHHHO-CICACTBEHHBIE CBA3H M
aKTyanu3HpoOBaTh 3ajady, BBIABHUTAaTh THIOTE3y €€ PelIeHHs, HAXOIHTh
apryMeHTBI U 10Ka3aTeNbCTBA CBOMX YTBEPYK/CHHIT, 3a/1aBaTh MapaMeTphbl 1
KPHTEPHH PElICHHS; aHATH3HPOBATH MOJTYYCHHbIC B XOJE PEMICHHS 3a1aun
pe3y/bTaThl, KDUTHYCCKH OLEHHBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATH
M3MEHCHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IIaH PELICHHS IPOOIEMBI C
y4eTOM aHAJIM3a MMCIOIIUXCSA MaTepHATbHEIX H HEMATePHATIBHBIX PECYPCOB;
OCYILCCTBIIATh IIEJICHANPABIICHHbIH TTOMCK MEPEHOCA CPEACTB U COCOGOB
neiicTBHA B NPo(eCCHOHANBHYIO CPely; yMeTh IIEPEHOCHTH 3HAHHS B
[103HABATEC/IbHYIO U MNPAKTHYECKYHO obnactu JKU3HEACATCIIBHOCTH, YMETh
MHTErpUpOBATH 3HAHUS U3 Pa3HBIX IIPEJAMETHBIX 00JIaCTei;;

(OBnajieHne yHHBEPCAIbHBIMH y4eOHBIMU 03HABATEIBHBIMU JICHCTBHAMHU a)
6a3oBbie JIOrHYECKHE JEHCTBUSA: CaMOCTOATENbHO (OPMYIHPOBATH H
akTyannsnpoBath npobiieMy, paccMaTpHBATh €¢ BCECTOPOHHE; YCTaHABIMBAT
Cyll[eCTBBHHbH:l TIPU3HAK MM OCHOBAHMA JUIS CPAaBHEHMA, KﬂaCC"(b“KallHM u
0606"[6""7‘; OnpeaensaTh UEIH ACATCIIBHOCTH, 3ajJaBaTh InapaMeTpbl U
[KPUTEPUU UX JOCTHIKECHHUSA, BBIABJIATE 3aKOHOMEPHOCTH W NMPOTHUBOPEYHUA B
[paccMaTpUBAEMbIX ABICHHAX; BHOCHTh KOPPEKTHBBI B JEATENBHOCTD,
OlLICHHBATH COOTBETCTBUE PE3YIbTAaTOB NENIAM, OLCHHBATh PUCKH TIOCIEACTBUI
IeATeNnbHOCTH; Pa3sBHBATh KPEATHBHOE MBIIUIEHHE MPH PEIICHHH KH3HEHHBIX
npoGiem;;

(OBrajicHHe YHHBEPCATBHBIMH PETY/IATHBHBIMU JCHCTBUAMU: T) IPUHATHE ceOs
M Apyrux mioaeii: mpuHUMaTh ce6s, MOHHMMas CBOM HENOCTATKH H
I0CTOMHCTBA;;

(OBrajieHHe yHHBEPCAIbHBIME KOMMYHHKATHBHBIMH JICHCTBUAMH: COBMECTHAs
eATENbHOCT: TIOHUMATh W MCIONb30BaTh NMPEHUMYIIECTBA KOMAHIHONH U
MHMBUYalbHOIl paboThl; BHIOHPATh TEMATHKY M METOJbl COBMECTHBIX
neiicTBUil ¢ y4eToM OOIIMX MHTEPECOB M BO3MOXHOCTEH KakJOro 4jieHa
[KOJUIEKTUBA;;

OBJI&}.{eHMe YHUBEPCAJIbHBIMHU PEryIssTUBHBIMH L(el:lCTBl/lﬁMM: CaMOKOHTPOJIb:
1aBaTh OLICHKY HOBBIM CHTYyallUMsIM, BHOCHTb KOPPEKTHUBBI B JICATEIIBHOCTD,
[OLICHUBATL COOTBETCTBHE PE3YJILTATOB LICIIAM;;

OBﬂa}]eHHe YHHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH ﬂeﬁCTBMﬂMM: 06llleHHe:
OCYHIECTBJIATE KOMMYHHMKAIlMH BO BCEX cc]:epax JKH3HHM, pacrno3HaBaTh
IlBBSpGaJ’IhIHﬂE cpeacTea 061116"115{, TMOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, |
pacrmo3HaBaTh MPEAMOCHIIKH KOHGIHKTHBIX CHTyalMili M cMATYaTh
KOHGTMKTBI; BIAJETh PasIHUHBIMI CIOCOOAMH OOIIEHUS H B3aHMOICHCTBHS;;
OBnajeHne YHHBEPCAIbHBIMH DETyISATHBHBIMH JAeHCTBUAMHU: B)
OMOIMOHANBHBIH HHTEJIEKT, TMPEANONaralomui chopMUPOBAHHOCTD:
caMoperyupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMECHHE MPHUHHMATh
OTBETCTBEHHOCTh 3a CBOC TOBEJACHME, CHOCOOHOCTH aJaNTHPOBAThCA K
PMOLMOHANBLHBIM M3MCHCHHAM U TPOSABIATH THOKOCTB, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEil MOTHBALIUH, BKIIOUAIONIEH CTPEMIICHHE K JOCTHKECHHIO
Liesu 1 ycriexy, ONTHMH3M, HHHIHATHBHOCTb, YMCHHE JIeHCTBOBATh, HCXONS U3
(CBOMX BO3MOJKHOCTEI;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOM JJUCUUILIVMHBI

2.1. O0béM yueOHOM TUCHMIIINHBI U BUAbI Y4€OHOI UCIUNIMHBI

Bun yueGHoii padoThI

O0BéM B yacax

[IpakTrueckue 3aHATHsI 32
JIexIMoHHEBIE 3aHITHS 44
OO6umit 066EM 00pa3oBaTenbHON IPOrpaMMbl yueOHOH TUCUUIUIMHEL, B TOM YHCIe B popme 76

HpaKTH‘-IeCKOfI IOArOTOBKHU

®opma(-b1) kouTpoas: JudpdepenuupoBannnplii 3auer
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2.2. TemaTu4yeckuii njiaH u cojep:xkanue yueoOHoi qucuumimabl Y11.07 ®usznka

HanmenoBanue Coaepixanne yueGHOro Mmarepuaiia 1 GopMbl OPraHHua3aluH AesiTe/IbHOCTH 00y4aI0MUXCs O0bém B Yposenb Koas! koMnerennuii,
pa3ziesioB U TeM qacax OCBOEHHS (hopMHPOBaAHHIO KOTOPBIX
CMOCOOCTBYET dJIEeMEHT
MpOrpaMmsbl
Tema 1 ConepxaHue yueOHOTO MaTepuana OK 03., OK 07., OK 05., OK
Baenenne 1|[JIekunonnbie 3ausTust Nel Ousmka u Mo3HaHUE MHUpPa 04., OK 02., OK 01.
2|ITpakTnyeckne 3ansaTus Nel OcHOBBI KMHEMAaTHKU. PelieHne npakTHKO-OpUEHTHPOBAHHbBIX 3a1a4 2 2
Tema 2 Coneprxanue y4eOHOTO MaTepuaia OK 07., OK 05., OK 01., OK
Mexanuka 1 {[TpakTnyeckue 3ansaTus Ne2 OCHOBBI KHHEMATHUKH 2 2 04., OK 03., OK 02.
2|IIpakTnyeckne 3anaTus Ne3 OcHOBBI KHHEMAaTHKH. PelreHne mpakTHKO-OPHEHTHPOBAHHBIX 3aa4 2 2
3|/Iexunonnnie 3ansTust Ne2 OCHOBEI AUHAMHKH U CTATHKU 2 1
4|ITpakTnyeckne 3ansaTus Ned [[BIDKeHUE IO OKPYKHOCTH 2 2
5{/Texunonnnle 3ausaTust Ne3 3akoH COXpaHEHHsI B MEXaHHUKE. DJIEMEHTHI THAPOCTATHKU U THIPOJHHAMUKH 2 1
6[{[IpakTHyeckue 3ansaTus NeS 3aKoHEI COXpaHEHHs B MEXaHUKE. PelreHne npakTHKO-OpUEHTHPOBAHHBIX 3a1a4 2 2
Tema 3 Coneprkanue yaeOHOTO MaTepHaia OK 07., OK 05., OK 04., OK
Mornekynsipuas pusnka|]|Jexunonnpie 3ansrnst Ned OCHOBBI MOJICKYIAPHO-KHHETHIECKOH TCOPHH 1 03., 0K 02., OK 01.
1 TCPMOJIHMHAMIKA 2|IIpakTiyeckue 3aHATHSA Ne6 OCHOB MOJEKYISIPHO-KHHETHYECKOH Teopud. Perenne mpakTuKo-OpreHTHPOBAHHBIX
3amadq
3|/Iekunonusbie 3ausiTUsA NeS OcHOBBI TepMoAnHAMUKY. [1epBbIi 3aKOH TEPMOAWHAMUKI 2 1
4|IIpakTiyeckue 3anaTus Ne7 OCHOBBI TEPMOIUHAMUKY. PemieHne npaTnko-opueHTHPOBAHHBIX 32144 2 2
5|/Iekunonunbie 3ansiTusa Ne6 HeoOpatumsie nponeccrl. B3anMHoe npeBpaiieHne >KUAKOCTeH, Tapa i TBEpIOro Tewa. 2 1
6|/Iekunonnbie 3aHsiTUA Ne7 ArperaTHbIe COCTOSIHUS BELIECTBA U (pa30BbIC MEPEXOIBI 2 1
Tewma 4 ConepxaHue yaeOHOTO MaTepuaa OK 01., OK 07., OK 05., OK
ONEeKTpOAMHAMHKA 1{/Iekumonnsie 3ansiTust Ne§ DiekTprueckoe moje 2 1 04., 0K 03., OK 02.
2([TpakTHyeckue 3ansTus Ne Dnekrpuueckoe nose. PeleHne npakTHKO-OpUEHTHPOBAHHbIX 33124 2 2
3|/Iexunonnnie 3ansiTust Ne9 3aKoHBI TIOCTOSHHOTO TOKA. DJIEKTPHUYESCKUI TOK B PAa3INYHBIX CPEaax 2 1
4{ITpakTiyeckue 3aHATHSA N29 3aKOH MOCTOSHHOTO TOKA. PellleHne npaKTHKO-OPUEHTUPOBAHHBIX 3334 2 2
5|{/Texunonnnie 3ausitust Nel) MarauTHOe mojie. DIeKTpOMarHUTHas HHITYKIHS 4 1
6({[TpakTHueckue 3ansTus Nel() MarautHoe mosie. PereHne mpakTHKO-OpUEHTHPOBAHHbBIX 33124 2 2
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HaumeHnoBanue Copep:xanue yueOHOro Matepuajia u ¢popMbl OpraHua3aluu JesiTeIbHOCTH 00Y4ar0INXCS O0bém B YpoBenb Konp! komnerenuuid,
pa3/ieioB M TeM qyacax OCBOEHUs (opMHPOBAHUIO KOTOPbIX
CMOCOOCTBYET DJIEMEHT
NpOrpaMmsi
Tema 5 ConepxaHue yaeOHOTO MaTepuaa OK 01., OK 07., OK 05., OK
Konebannst u Bosbt |11 JJekunonnpie 3ansrnst Nel1 MexaHuueckue u 5eKTPOMATHATHBIC KONEGAHMS 1 BOTHBI 2 1 04., OK 03., OK 02.
2([TpakTHueckue 3ansaTus Nell Mexannueckre KoeGaHus U BOIHBL. PelieHne mpakTHKO-OpUeHTHPOBAHHBIX 33134 2 2
3|/Texunonnnie 3ansitust Nel2 TlepeMeHHBIH AIEKTPUIECKHN TOK 2 1
4|ITpakTuyeckue 3anaTust Nel2 DiekTpoMarHUTHBIE KOJIeOaHUsI U BOJHBI. PellieHrne MpakTHKO-OpUEHTHPOBAHHBIX 2 2
3a1a4y
Tema 6 ConepxaHue yueOHOT0 MaTepuana OK 01., OK 07., OK 05., OK
Onrika 1{/Iexunonusie 3ausTust Nel3 I[Ipupona cBera. 3aKOHBI T€OMETPUIECKOI ONTHKN 2 1 04., OK 03., OK 02.
2|/lexunonnsie 3ansTus Nel4 BonHoBast onTHka
3({[IpakTHyeckne 3ansiTust Nel3 I[Ipupona ceera. BonHoBast onTrka. Penenye npakTHKO-OpHEHTUPOBAHHBIX 3a/1a4 2 2
Tema 7 Coneprkanue y4eOHOTO MaTepuaia OK 07., OK 05., OK 04., OK
Ksanrosas ¢usnka 1|JIexunonnsie 3ansTus Nel5 Ksanrosas npupona csera. orosddexr 2 1 01., OK 02., OK 03.
2|Jlexunonnsbie 3ansaTus Nel6 Ksanrossie mocryinarsl bopa. Criektp atoma 2 1
3|IIpakTuyeckue 3ansarus Nel4 KpantoBas onrtuka. PemeHne npakTHKO-OpUEHTHPOBAHHBIX 33189 2 2
4|/lexunonnblie 3ansaTus Nel7 OcHOBBI crieIaNBEHOIN TEOPHH OTHOCUTEILHOCTH 2 1
Tema 8 ConeprkaHue yaeOHOTO MaTepHaia OK 07., OK 05., OK 04., OK
Crpoenue atoma 1{Texunonnnie 3ansitust Nel8 Crpoenue sipa. PagioakTHBHBIN pacma] 2 03., 0K 02., OK 01.
2|IIpakTHyeckue 3anaTus NelS Ousnka aToma U aTOMHOTO siIpa. Perenne npaTHKO-OpUeHTUPOBAHHBIX 33134 2
3|/Iexunonnnie 3ausitust Nel19 Snepusie peakiun 2
Tema 9 ConepxaHue yaeOHOTO MaTepuana OK 07., OK 05., OK 04., OK
ActpoHoMHS 1|JIekumnonnsie 3ansirus Ne20 Kocmuueckue nccnenopanus. ColHeuHas cucreMa 03.,0K 02., OK 01.
2([TpakTHyeckne 3ansTust Nel6 CtpoeHue COTHEUHON CUCTEMBI. PeleHne npakTHKo-OpUeHTHPOBAHHBIX 33134 2
3|/Iexunonnnie 3ansitust Ne21 I"anakrika. CoBpeMeHHbIE NPEICTABICHUS O CTPOSHUH M ABOJIIOIINY BeenenHoi
Bceero 76

s xapakmepucmuku ypoeHsi 0C80€HUsL Y4eOH020 MAMePUaNa UCNOb3VIOMCSL Cledyoujue 0003HAYeHUs.
1 - o3nakomumenvHbwiil (O3HAKOMICHUE € PaHee U3YHUEeHHLIMU 00beKMAMU, CBOUCMBAMU);
2 - penpodyKmusHbulil (8biNoIHeHUE 0esIMeIbHOCU N0 00pA3YY, UHCIMPYKYUU UL NOO PYKOBOOCINEOM);
3 - npoOdyKkmueHwlll (NIAHUPOBAHUE U CAMOCINOSIMEbHOE BbINOIHEHUE 0eSIMENbHOCINU, Pelerue NPOoOIeMHbIX 340aY ).
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3. YCJIOBUS PEAJIU3ALUU TPOTPAMMBI YYEBHOM
JTUCLMUIIJIUHDBI

3.1. /s peanu3anuud NporpaMmbl y4eOHOH AMCHMIJIMHBI J0JKHBI OBITh
NpelyCMOTPeHbI CJIeAyIoIIHe MOMelleHuUs :

Kabunet npodeccnoHalbHBIX TUCHUTLINH:

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

Crou (1 mit.)

Cryn yuurenbckuid (1 mit.)

A

Hocka (1 mt.)

3.2. UndopmanuonHoe odecneyeHue peaau3alnum NporpaMmbl
3.2.1. OcHOBHBIE IIEYATHLIC H3AHUSA

1. 1. MsakumeB, I'ennaguii SIkoBiaeBuu. ®u3mka : 10-if xmacc : 0a30BBIA U
yriyOneHHbl ypoBHHM : yueOHuk / I'.S. Mskumes, b.b. byxosues, H.H. Corckuii; noa
pen. H.A. TlapdentrseBoii. - 11-e uzn., crep. - Mocksa : [Ipocsemenue, 2024. — 432 c. :
wi. — (Kimaccuueckuii kype).

2. ISMN 978-5-09-112178-0

3. 2. MsaxumeB, I'ennaguii SIkoBneBnu. @usuka : 11-# kimacc : 0a30BBIA U
yriyOsieHHblld ypoBHU : yueOHuk / ['.5. Msakumes, b.b. byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienune, 2024. — 432 c. :
[4] 1. un. — (Kimaccuueckuii kypc).

4. ISMN 978-5-09-112179-7

3.2.2. /lonoHUTE/IbHbIE HCTOYHUKH
1. 1. Imutpuena, E. . ®uszuka B npumMepax u 3agavax : yaueobnoe nmocobue / E. 1.

Jmutpuesa, JI. JI. Uesnera, JI. /1. KocTiouenko. - 2-¢ us., nepepad. u jmor. - Mocksa :
®OPYM : UHD®PA-M, 2021. - 512 c. - (IlpodeccruonanbHoe obpazoBanue). - ISBN

978-5-91134-712-3. - TekcT : DIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1138798
2. 2. Tpopumona, T.W. ®usuka. Teopus, penieHne 3aaa4, JIEKCUKOH : CIIPABOYHUK /

Tpodbumona T.1. — Mocksa : KaoPyc, 2021. — 315 c. — ISBN 978-5-406-03927-4.
— URL: https://book.ru/book/936794
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3.2.3. AutepHeT-pecypchl

DnexkTpoHHO-O0MOIMoTeYHas cucTema - https:// www.book.ru
OtkpeiTas pusnka — http://www.physics.ru
®dwusuka.ru —http://www.fizika.ru
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4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YUEBHON

JANCIHATTIMHBI

4.1. O0pa3oBaTe/ibHbIE Pe3yJIbTATHI OCBOEHHUSI 00PA30BaTE/ILHOI MPOrpaMMbI
y4eOHOM AUCHUIIIMHBI, MOAJIeKallie MPoBepKe

Pe3yabTaThl 00yueHust

Kpurepun ouenkn

MeTtoabl OLIEHKH

JIMIHOCTHBIHN

B yacTu TpyaoBOro BOCIUTaHUS: MHTEPEC K Pa3IM4HbIM chepam
npodeccHoHanbHOl JeATEIbHOCTH, yMEHHE COBEpLIaTh
0CO3HaHHBIH BBIOOp Oynymieit mpodeccun U peamn3oBBIBAThH
COOCTBEHHBIE KM3HEHHBIE TIaHbI;

CdopMupoBaHO yMEHHE COBEpIIATh
OCO3HaHHBIH BBIOOP Oynymei
npopeccud W pearM30BBIBATH
COOCTBEHHBIC KU3HEHHbIC TIJTAHBI;

YcTHBH ompoc,
(poHTaNBHBIH OMPOC, OLIEHKA
BBIMOJIHEHUS JOMALIHHUX
CaMOCTOSITENbHBIX paboT

B wactu rpaxxJaHCKOT'0O BOCIIUTaHUSA: CITOCOOHOCTH OLICHUBATH
CUTyalluI0 U NPUHUMATH OCO3HAHHBIC PCUHICHUS, OPUCHTUPYCH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMbI U ICHHOCTHU;

ChopMHupoBaHO yMEHHE OIICHUBATH
CUTYalUIO U NMPUHUMATH OCO3HAHHbBIE
peleHus

Yerun it ompoc,
(pOHTATBHBIN ONPOC, OIIEHKA
BBIIOJIHEHUS JOMAaUIHUX
CaMOCTOSITENIBHEIX paboT

B wacTy rpaxxJaHCKOTO BOCHIUTAHUS: IPUHATHE TPAJAUITHOHHBIX
HaIlMOHATBHBIX, OO0IICYENIOBEYECKINX TyMAaHHCTHYECKUX H
JIEMOKPAaTHYECKHX IIEHHOCTEH;

ChopmupoBano MOHSATHUS:
TpalMIIMOHHBIE, HAallMOHAJbHBIC,
o0uieyesoBeyecKre, r'yMaHHCTHYECKUE
1 IGMOKpaTHYECKHE [IEHHOCTH;

YcTHBH omnpoc,
(pOHTATBHEIN ONPOC, OIEHKA
BBITTOTHEHUS JOMAIIHUX
CaMOCTOSITENIBHBIX PaboOT

B yacTu TpynoBOro BOCHUTAHHUS: FOTOBHOCTb K aKTHMBHOM
NEeATENIbHOCTH TEXHOJIOTHYECKOW W COLMAIBHOU
HalpaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMHPOBATh, IUIAHUPOBATDH U
CaMOCTOSITENIbHO BBINOJIHATD TAKYIO JESTEIbHOCTD;

CoopmupoBaHa cnoco6HOCTH
UHUIUUPOBATH, IIJIAHUPOBATHL H
CaAaMOCTOATECIBHO BBINMMOJTHATH
TEXHOJOIHYECKYI0 M COLHANbHYIO

JIeATEILHOCTD,

YerHBI ompoc,
(pOHTANBHBIN OIPOC, OLIEHKA
BBINTOJIHCHHU A JOMAaIlIHHUX
CaMOCTOSITENIBHBIX PaboT

B uacTu 3K010rHuecKoro BOCIUTAHMS: aKTUBHOE HEIPUATHE
JeUCTBHA, IPUHOCAILINX BpeJl OKpYy>Kalollel cpene;

ChopmupoBaHO HENpUATHE NEHCTBHU,
TIPUHOCSIINX BpeJl OKpYyXkKarolei cpeze

Yerun it ompoc,
(pOHTATBHEIN OIPOC, OIEHKA
BBIIOJHEHUS JOMAalIHUX
CaMOCTOSITENIBHEIX paboT

B wacTm rpaxgaHCKOro BOCHUTaHUSA: CHOPMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, YTUYECKOTO IMOBEJICHUS;

CoopMupoBaHBbI Ip M H LM I B
9THYECKOTO MOBEAEHUS

YcTHBH omnpoc,
(hpoHTATBHBIN ONPOC, OLIEHKA
BBITTOTHEHUA JOMAIIHUX
CaMOCTOSITENBHBIX paboT

B 4acTH 3K0JI0THYECKOTO BOCITUTAHUS: YMEHHUE MMPOrHO3UPOBATh
He6J’IaFOHpI/IﬂTHBIe OKOJOTHYCCKHEC NoCJIECACTBUA
OpEeANTPUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpaliaTh Mx;

CbopMupoBaHO 3HaHHUE O
HEOMArompUATHBIX 3KOJOTHYECKUX
MMOCHEACTBUAX M cHoco0ax HX
MpeAOTBPAICHUS

YerHb it ompoc,
(pOHTANTBHBIN OMPOC, OLIEHKA
BBIMIOJIHEHUS  JTOMAaIIHUX
CaMOCTOSITENIBHBIX paboT

B wacTu TpyaoBOro BOCIHUTAHUS: TOTOBHOCTh U CHOCOOHOCTH K
00pa3oBaHHUIO U caMOOOpa30BaHUI0 Ha MPOTSIKCHUU BCEH
JKU3HU;

ChopmupoBaHBH
caMoo6pa3oBaHus

HaBBbIKH

YcTHBH omnpoc,
(pOHTATBHEIN ONPOC, OIEHKA
BBITTOJTHEHUS JOMAIIHUX
CaMOCTOSITENIBHEIX paboT

B uacTu LleHHOCTH HAaYYHOTO TO3HAHUA: OCO3HAHME LEHHOCTH
Hay4HOH JeATeTbHOCTH, TOTOBHOCTh OCYMIECTBIAThH IPOEKTHYIO
U UCCIEN0BATEIbCKYIO0 JeATEeIbHOCTh MHIUBHUIYalIbHO U B
rpymre.

CdopmupoBaHO OCO3HAHHE LEHHOCTH
HAay4YHOH JesATEeNbHOCTH, a TaKXe
HaBBIKH OCYIECTBIICHUS IPOEKTHOH U
UCCIIEZIOBATENILCKON JIeATEIbHOCTH

YcTHBH ompoc,
(G poHTaNBHBIH OMPOC, OILIEHKA
BBIMOJIHEHUS JOMALIHHUX
CaMOCTOSITENbHBIX paboT

B uyacTu 5cTeTHUecKOro BOCIUTAHUS: CTETUYECKOE OTHOIIICHHE
K MHUpY, BKIIOYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a U OOIIECTBEHHBIX OTHOIICHUIA,

ChopmupoBaHs I M H IL ¥ T BI
3CTETUYECKOr0 OTHOWIEHHUS K
OKpYyXarwIlleMy MUpY

Yerun it ompoc,
(pOHTATBHBIN ONPOC, OIIEHKA
BBIIOJIHEHUS JOMAaUIHUX
CaMOCTOSITENIBHEIX paboT

B wactm rpaxJaHCKOTO BOCHIHTAHHS: OCO3HAHHE JHIHOTO
BKJIaJIa B TOCTPOCHUE YCTOWIHNBOTO OyAyIIEro;

CchopmupoBaH HaBBIK CAMOCO3HAHUS

YcTHBH omnpoc,
(pOHTATBHEIN ONPOC, OIEHKA
BBITTOTHEHUS JOMAIIHUX
CaMOCTOSITENIBHBIX paboT

B uactu TpyaoBOro BOCHUTAHHUS: FTOTOBHOCTb K TPYyn1y,
0CO3HaHME IEHHOCTU MacTepPCTBa, TPYAOII00HE;

CdopmupoBaHbl HaBBIKH TPYIOBOMH
JIESATEIbHOCTU

YerHB ompoc,
(pOHTANBHBIH OIPOC, OLIEHKA
BBITIOJIHECHU A JOMAIIHHUX

CaMOCTOSITENIBHBIX paboT
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Pe3yabTaThl 00yueHust

Kpurepun ouenku

MeTtoabl OLEHKH

B gacTu meHHOCTH HAyYHOTO MO3HAHMA: C(HOPMHPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO HA
JIMAJIore KyJIbTyp, CHOCOOCTBYIONIETO OCO3HAHUIO CBOETO MeCTa
B TIOJIUKYJIBTYPHOM MHPE;

CoopMupoBaHO MHUPOBO33pEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BHUTHS HayKH W
00U[ECTBEHHOH MpPaKTHKHU

YcTHB ] omnpoc,
(pOHTAIBHBIN ONPOC, OIEHKA
BBITTOJTHEHUS JOMAIIHUX
CaMOCTOSITENIBHEIX PaboT

B wactu ¢u3nyeckoro BoCHHUTaHHA: CHOPMHUPOBAHHOCTH
310poBOTO M Oe3omacHOro o0pasa KU3HH, OTBETCTBEHHOTO
OTHOLICHHUS K CBOEMY 3/I0POBBIO;

ChopMupOBaHbl NPUHIUIIEL 3J0POBOTO
u Oe3omacHoro obOpa3a XKH3HH,
OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY
3I0POBBIO;

YeTHBIH omnpoc,
(GpoHTaNBHBIH OMPOC, OLIEHKA
BBIMOJIHEHUS JOMAaLIHHUX
CaMOCTOSITENbHBIX paboT

[IpenmerHbIit

[1P63) BmageHWEe OCHOBOIMOJATAIONIUMH (QUIMICCKUMHU
MOHATHSIMU M BEeNWYMHAMH, XapaKTePU3YIOMMMU (PHU3HIECKHe
npomeccsl (CBS3aHHBIMH C MEXAaHHWYECKHM JBUXEHHEM,
B3aHMOJCHCTBHEM TEJI, MEXaHHUECKUMHU KOJIeOaHUSAIMU U
BOJTHAMH; aTOMHO-MOJIEKYJSIPHBEIM CTPOCHHEM BEIIECTBA,
TETUIOBBIMU MPOIECCAMHU; 3IEKTPHIYECKHM M MaTHHTHBIM
MOISAMH, JIEKTPUIECKUM TOKOM, 3IJIEKTPOMATHHTHBIMU
KONIeOaHUAMU M BOJHAMH; ONTHYECKHMH SIBICHUIMH;
KBAHTOBBIMH SIBJICHHSIMH, CTPOCHHEM aTOMa U aTOMHOTO SIIpa,
pPalMOaKTHBHOCTHIO); BIAJEHHE OCHOBOIOJATAIOMHUMU
ACTPOHOMHUYECKUMH HOHATHAMH, MO3BONAOIIUMU
XapaKTepU30BaTh NPOLECCH], MPOUCXOAIINE HA 3BE37aX, B
3BE3JHBIX CHCTEMax, B MEXTraJaKTHIeCKOil cpee; ABHKCHHE
HeOeCHBIX TEJI, BOIIOLUIO 3Be31 U BeeneHHoi;

ChopMupoBaHBl HAaBBHIKM BIAJCHUS
OCHOBOTIOJIATAIOIIUMH  (PU3HIECKUMHU

NOHATHUSAMH ¥ BEJIHYHHAMHU,
XapaKkTEepHU3YIOMUMH (QU3HIECKHE
TIPOLIECCHI

OrneHka NpakTHIeCKUX paboT
(pemreHns Ka4eCTBEHHBIX,
pac4YeTHBHIX,
npodecCCUuOHAaNIbHO
OpPHCHTHPOBAHHBIX 33/1a4)

ITP67) chopMUpOBaHHOCTH YMEHHS PELIaTh pacCYETHBIC 3a/1a41
C SBHO 3aJaHHON (HU3UYECKOW MOMAENbI0, HCIOJIb3YS
(u3nYecKkue 3aKOHbI U IPHHIKIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3a7a4M BEIOMPATh (PU3NYECKYIO MOJEINb, BHIICIATh QU3HUECKHe
BEJIMYUHBI U QOpMYJBI, HEOOXOIUMBIE ISl €€ pelleHus,
HOPOBOJUTH PACUeThl U OLICHWBATh PEAJbHOCTH IOJIYYCHHOTO
3Ha4YeHHMs (U3MYECKOHW BEIMYMHBI; pelIaTh KaueCTBEHHbBIC
3aJau¥, BBICTPAUBas JIOTUYECKH HEIPOTUBOPEYHBYIO LEIOYKY
paccyxIeHHi ¢ Omopol Ha H3y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PHU3UYECKHE SBICHHUS;

ChopmMupoBaHO yMEHHE pelaTh
pacyeTHble 3aJa4M C ABHO 3aJaHHOM
(bu3HYECKOW MOJIENbI0, HCIOIb3YS
(u3MYECKHEe 3aKOHBI M MPUHIKIIBI;

OueHka NpakTHYeCKUX padoT
(peueHuss Ka4eCTBEHHBIX,
pPacuYeTHBHIX,
npopeccCHoOHaANbHO
OPHEHTHPOBAHHBIX 3a/1a4)

I[IP69) cdopMupoBaHHOCTH COOCTBEHHOW MO3HIIUH IO
OTHOLICHUIO K (U3NYECKOH MHOpManuu, ImoilydaeMoil u3
Pa3HBIX UCTOYHHKOB, YMCHHH HCIOJIBb30BaTh HU(PPOBBIC
TEXHOJIOTHH JJIs IIOMCKA, CTPYKTYPHPOBAHHUSI, HHTEPIIPETAIIUU 1
MPEJCTaBICHUS YIeOHOI 1 HaAyYHO-TIOMYIISIPHOM HH(MOpMAIIHH;
pa3BHUTHE YMCHHI KPHTHYECKOTO aHAlM3a IOJydaeMoit
nHpopmarmn;

CdopmupoBaHa mO3UIHUSA IO
OTHOMmMEHHI0O K (Qu3ndeckoi
HHOPMAIUH, ITOYyIaeMON U3 pa3HBIX
HCTOYHHUKOB, COPMHUPOBAHO YMECHHE
HCIIOB30BaTh NUGPOBBIC TEXHOJIOTHH
I TOHCKa, CTPYKTYPHPOBAHWUS,
HHTEPIPETAlNH W NPEeICTaBICHUS
y4eOHOH ¥ Hay4YHO-NONYJISIPHOH
nHpOpMAIHH;

OrneHka paKTHIECKUX paboT
(pelieHUsT KadyeCTBEHHBIX,
pacYeTHBIX,
npopeCcCUOHANBHO
OpPHEHTHPOBAHHBIX 3a]1a4)

[1PG5) yMeHue y4uThIBaTh IPAHUIBI IPUMEHEHHS H3YYECHHBIX
¢bu3ndIecKux Mojenel: MarepuagbHas TOUKA, MHEpPIHAIbHAs
CHUCTEMa OTCYEeTa, HACANbHBII Ia3; MOIEIN CTPOCHHS ra3os,
JKUJKOCTEN M TBEPJIBIX TEJ, TOUEUHBIN 2JEKTPUUECKUN 3apsn,
sIIepHAst MOJETIb aTOMA, HyKJIOHHAsI MOZIENIb AaTOMHOTO SIIpa IpH
pemeHny GU3NYECKUX 3a1a4;

ChopMupOBaHO YMEHHE YYHTHIBATh
rpaHULbl TPUMEHEHHUS H3Yy4YCHHBIX
(uzngecKkux Mozaenei

OrneHka NpakTHIeCKUX padoT
(peureHns Ka4yeCTBEHHBIX,
pac4YeTHBHIX,
npodpecCuoHaNIbHO
OpPHECHTHPOBAHHBIX 33/1a4)
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Pe3yabTaThl 00yueHust

Kpurepun ouenku

MeTtoabl OLEHKH

[1P62) chopMHUpOBaHHOCTh YMEHHI pacrio3HaBaTh (Gpu3ndecKue
siBIIeHUS (IPOLIECChI) U OOBACHATh UX HAa OCHOBE M3YYCHHBIX
3aKOHOB: PABHOMEPHOE W PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBW)XEHUE, CBOOOJHOE NajeHHE TeJ, ABMKCHHE IO
OKPYXHOCTH, MHEPLUs, B3aUMOJICHCTBHE Tell, KoJiebaTenbHOe
JIBUKEHHE, PE30HAHC, BOJHOBOe ABWXkeHHE; nupdysus,
OGpPOYHOBCKOE JABHIKCHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tel,
U3MCHEHHE 00beMa Tell NMpH HarpeBaHWU (OXJaXICHHUH),
TEIJIOBOE paBHOBECHE, HCIIAPEHUE, KOHJICHCALHU, IIaBJICHHE,
KpUCTAJUTH3aLMs, KUIICHUE, BIaKHOCTh BO3/yXa, CBSA3b CpeIHei
KMHETUYECKOW JHEPTUU TEIIOBOTO JBHKCHHS MOJIEKYJ C
a0COJIIOTHOI TeMIlepaTypoil, HOBBIIICHHUE JIaBJICHUS ra3a Hpu
ero HarpeBaHUM B 3aKPBHITOM COCYJE, CBSI3b MEXIY
rapaMeTpaMH COCTOSIHHUS T'a3a B H30MPOLECCax; DICKTPU3ALUS
TeJ, B3aMMOJCHCTBHE 3aps/ioB, HArpeBaHUE IPOBOJIHHMKA C
TOKOM, B3aMMOJCHCTBHE MarHUTOB, 3JICKTPOMAarHUTHas
WHIYKUHS, IeHCTBIE MATHUTHOTO TI0JIs HA IPOBOHUK C TOKOM
U IBIOKYIIUHCS 3apsifl, SJIEKTPOMAarHUTHbIE KOJICOaHHS U BOJIHBI,
HNpsIMOJIMHEITHOE pacnpoCTpaHEHHE CBETa, OTPaXeHHE,
npesomieHue, nHTephepeHnns, AuGpakius U HOIIpH3aLus
cBera, aucmepcus csera; (HOTOdNEKTpUUecKHi 3¢ dekT,
CBETOBOC JaBJICHHE, BOZHUKHOBCHHE JIMHEHYATOTO CHEKTpa
aToMa BOJOpPOJA, CCTECTBEHHAas M MCKYCCTBCHHas
PaInOaKTHBHOCTb;

CdopMHupoBaHO yMEHHE PACIIO3HABATH
¢usnyeckue sABIeHUs (MPOLECCH) U
OOBSICHATh UX HAa OCHOBE M3YYCHHBIX
32KOHOB

OrneHKa NpakTHIeCKHX paboT
(peureHUs Ka4eCTBEHHBIX,
pac4YeTHBIX,
npodeccHoHaNbHO
OPUECHTUPOBAHHBIX 3a/]a4)

[1P64) BnaneHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHIMH,
YBEPEHHOE HCIIOIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEHl npu
aHayu3e GU3MYECKUX SBICHUH U IPOLIECCOB;

CdopmMupoBaHbl HaBBIKM BIAJCHUS
3aKOHOMEPHOCTSIMH, 3aKOHaAMH H
TEOpUSMHU TPU aHAIU3E (PUINIECKUX
SIBJIEHUI U TIPOLIECCOB;

OrneHKa NPaKTUYECKUX padoT
(peureHns KadyeCTBEHHBIX,
pac4YeTHBHIX,
npodheccuoHaNbHO
OpPHEHTHPOBAHHBIX 33/1a4)

ITP610) oBnaieHne yMeHUSIMU paboOTaTh B TPYIIIIE .

CdopmupoBano yMeHue padboTath B
rpyTIe .

OrleHKa paKTHYECKUX paboT
(pelieHusT KadyeCTBEHHBIX,
pacYeTHBIX,
npopeCCUOHANBHO
OpPHEHTUPOBAHHBIX 3a]1a4)

[1P61) chopMHUpPOBAaHHOCTH MPEACTABICHUNA O PO U MECTe
(U3UKN 1 aCTPOHOMHUH B COBPEMEHHOI HAYYHOI KapTHHE MUDa,
0 cucrteMoobpasymmeil ponun (U3UKH B pPa3BUTHHU
€CTECTBCHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O
BKJIaJlé POCCUHCKHX U 3apyOeXHBIX yUEHBIX-(U3UKOB B
pa3BHTHE HAyKW; NOHMMaHHE (QU3UIECKOH CYIHOCTH
HaOMIOJaeMBIX SIBICHUH MHKPOMHpA, MAKPOMHpPA M METaMUpa;
MIOHUMAHHUE POJM aCTPOHOMHH B MPAKTHIECKOH AEATEIBHOCTH
YeJI0BEeKa U JadbHEHIIeM HaydHO-TeXHHIECKOM Pa3BUTHH, POIU
¢u3uku B QOpMHUPOBAHUU KPYTo30pa W (yHKIMOHAITHHON
TPaMOTHOCTH YeJI0BEKa JUISl pELICHHs IPAKTHIECKUX 3a/4ad;

CdopmupoBaHa cucTtema 3HAHHHA O
ponu 1 MecTe GU3NKH U aCTPOHOMHUH B
COBPEMEHHON HAy4YHOW KapTHHE MUDA,
0 cucteMooOpasyrorieit ponu Gpu3nKu B
pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHHUKH ¥ COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIaZIe POCCHHCKUX U 3apyOeKHBIX
YYEHBIX-(U3UKOB B Pa3BUTHE HAYKH;
MOHUMaHUe (U3MYECKOH CYITHOCTH
HaONI0JaeMbIX SBICHUH MHUKPOMHDA,
MaKpOMHpa M MeramMupa; HOHUMaHHE
pONH aCTPOHOMHH B IPAKTHYECKOI
OEsTEeIbHOCTH dYEIOBEKa W
JanbHEHIIeM Hay4YHO-TeXHHIECKOM

pa3BUTHH, ponum GHUIHKU B
dbopMupoBaHUU Kpyrosopa u
GYHKIMOHAIBHONH  TI'PaMOTHOCTH

YeN0BeKa ISl PeLICHUsI PAKTHIECKUX
3a1a4;

OrneHka NpakTHIeCKUX padoT
(pemreHns Ka4eCTBEHHBIX,
pac4YeTHBHIX,
npodpecCCUuOHANBHO
OpPHCHTHPOBAHHBIX 33/1a)
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[1IP68) chopmMupoBaHHOCTE YMEHUS MPUMEHITHh MOTyYEHHBIC
3HaHHS JUIsL OOBSCHEHUS YCIOBHUil NpOTEKaHUS GHU3MYECKUX
SIBJICHHUIT B TIPUPOJC U JUIs IPHHATHUS NPAKTHYCCKUX PEIICHUH B
MIOBCEAHEBHON XM3HU Il obecredeHus: 6e30acHOCTH MPU
oOpanieHun ¢ OBITOBBIMH NPUOOpPAMH M TEXHUYCCKHUMHU
YCTPOHCTBAMH, COXPAHEHHS 30POBbS U COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEJCHHS B OKPYIKAIOIIEH cpejie; MOHNMaHNue
HEOOXOAMMOCTH TNPHUMEHEHHS HTOCTHXKCHHH (GU3UKH U
TEXHOJIOTHI UIsl PAlMOHAIBHOTO MPUPOIONONIB30BAHNS;

ChopMHpPOBAHO yMEHHE MPUMEHSITH
MOJIy4CHHBIC 3HAHHS JJIs 00BSICHEHHS
yCIOBHH MpOTEeKaHUs (QU3UYECKUX
SIBIICHHH B MPUPOJE U IS IPUHATHUS
NPpaKTHYECKUX PpEHIECHUH B
MOBCEJHEBHOH IKM3HH I
obecmeuenuss 0Oe30macHOCTH NpHU
oOpaleHun ¢ OBITOBBIMU IPHOOpaMH U
TEXHHUYECKUMH  YCTpOHcCTBaMmu,
COXpaHCHHMS 340POBbS U COOIIOACHHS
HOPM 95KOJIOTMYECKOTO MOBEJCHHS B
OKpyKarolieii cpezie

OrneHKa NpakTHIeCKHX paboT
(peureHUs Ka4eCTBEHHBIX,
pac4YeTHBIX,
npodeccHoHaNbHO
OPUECHTUPOBAHHBIX 3a/]a4)

[1P66) BnaneHre OCHOBHBIMH METOAAMM Hay4HOT'O MO3HAHMUA,
HCTIONb3YEMBIMH B (DU3UKE: TPOBOJUTH MPSIMbIE U KOCBEHHBIE
U3MepeHus (U3MYECKUX BEIMYMH, BHIOUpPAs ONTHUMAaJbHBIIL
croco0 M3MEPEeHHUs] U UCTONb3ys U3BECTHBIE METOJbl OLIEHKU
MOTPEeIIHOCTEN H3MEPEHUH, NPOBOAUTH HCCIENOBAHUE
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH C MCIOJIb30BAHUEM
MPSIMBIX M3MEPEHHH, OOBACHATH MONYy4YEHHbIE PE3yIbTaThl,
UCIOJb3YS HU3MYECKHE TEOPUH, 3aKOHBI U NOHATHS, U 1eaTh
BBIBOJIBI; COONIOAATh MpaBuia 0e30MacHOro Tpylna HpH
MIPOBEJIEHUH UCCIIEI0BaHUN B paMKaX y4yeOHOTo 3KCIepHUMeHTa
n  ydeOHO-HCCIENOBATEIbCKONH JOESATEIBHOCTH C
HCIOJIb30BaHUEM HUQPOBBIX M3MEPUTENBHBIX YCTPOHCTB U
nabopaTtopHoro ob6opynoBaHHusA; CcHOPMHUPOBAHHOCTH
npeicTaBIeHUH O MeToAaX TMOJYyYeHHs Hay4YHBIX
aCTPOHOMHUYECKHX 3HaHUM;

ChopmMupoBaH HaBBIK BJaJEeHUS
OCHOBHBIMH METOJaMM Hay4HOTO
HO3HAHUS, MCIOJIb3yeMbIMH B (U3HKE

OrneHKa NPaKTUYECKUX padoT
(peureHns KadyeCTBEHHBIX,
pac4YeTHBHIX,
npodheccuoHaNbHO
OpPHEHTHPOBAHHBIX 33/1a4)

MeranpeaMeTHbIN

OBnaieHne yHUBEPCATBHBIMH PETYIATHBHBIMH JCHCTBUAMU: a)
CaMOOpTaHU3aNUA: CAMOCTOATENBHO OCYIIECTBIATH
MI03HABATENBHYIO AESTENBHOCTD, BBISBISATH IPOOIEMBI, CTABUTh
1 popmynaupoBaTh COOCTBEHHBIC 3a1adll B 00pa3oBaTeIbHOU
JEeSTENbHOCTH U JXU3HEHHBIX CHTYaIHsX; CaMOCTOSITEIBHO
COCTaBIIATh IIaH PELICHUS MPOOJIEMBI C yIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH W MPEANOYTEHUN;
JIeJaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTH 3a PELICHHE; OICHHBATH NMPHOOPETEHHBIN
OTIBIT;

ChpopmMupoBaHsm HaBBI KH
CaMOCTOSTCIBbHOH paboTH

Habnogenune 3a xogom
BHINOJNHEHHUS
WHIUBUIYaJIbHBIX IPOCKTOB U

OLCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHHS JOMALIHHUX

CaMOCTOSITENBHBIX paboT
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OBnajeHne yHUBEPCATbHBIMH y4eOHBIMH IO3HABAaTEIbHBIMU
neiicTBusMHu 0) 0a30BBIE HCCIENOBATEIbCKHE IEHCTBHUSA:
BIIaJICTh HaBBIKAMH y4eOHO-HCCIIE0BATEIbCKON W MPOEKTHON
JeATeTbHOCTH, HaBBIKAMH pa3peIIeHus IpooiieM; cliocoOOHOCTh
1 TOTOBHOCTB K CAMOCTOSITEIEHOMY ITOUCKY METO/OB PEIICHHUS
MPaKTHUECKUX 3a7a4, NMPUMEHEHHIO DPa3IMYHBIX METOJOB
MIO3HAHNUS; OBIAJCHUE BHJAMH IESITEIBHOCTH MO MOTYICHUIO
HOBOTO 3HAHUS, €TO HHTEpPHpeTaluy, nNpeoOpa3oBaHUIO U
MIPUMEHEHHIO B PAa3IIMYHBIX yUYEOHBIX CUTYAIHIX, B TOM YHCIIE
IpU CO3NaHHU Yy4YeOHBIX M CONHUATBHBIX NPOEKTOB;
(opMupOBaHHEe HAYYHOTO THIA MBIIUICHUS, BIaeHIe HayqIHOI
TEPMHUHOJIOTHEH, KITIOUEBEIMH MOHATUSIMU B METOIAMH; CTaBUTh
u (HopMyIHpPOBaThE COOCTBCHHBIE 3aa4l B 00pa3oBaTEIbHOMN
JEeATeTbHOCTH M KU3HEHHBIX CUTYAIMAX; BBISBISTH IPUIUHHO-
CIIEICTBEHHBIC CBSI3U M aKTyalU3UpPOBATh 3aJady, BEJBUTATh
THUIIOTE3y €€ peIeHHs, HAXOAUTh apryMEHTH I
JIOKa3aTeNbCTBA CBOMX YTBEP)KICHUH, 3aJaBaTh IMapaMeTphl U
KPUTEpPUHU pEIICHHS; aHAJIW3UPOBATh MOJYUCHHBIE B XOJ€
pelIeHus 3aJadu pe3ysNbTaThl, KPUTUIECKH OICHHUBATh HX
JNOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIOBHUSX; pa3pabaThIBaTh IJIaH PEHICHHS MPOOIEMBI C YIETOM
aHallM3a HMMEIOIIUXCS MaTepHANbHBIX M HEMaTepUaTbHBIX
pecypcoB; OCYLIECTBIISATH LEICHANIPABICHHbBIA TOUCK MepeHoca
CPEICTB U CIIOCO00B AEHCTBUS B MPOGECCHOHATIBHYIO CPEay;
YMETh NIEPECHOCUTD 3HAHUS B IO3HABATEIBHYIO U MIPAKTHIECKYIO
00J1aCTH KU3HEACATENEHOCTH; YMETh HHTETPHPOBAThH 3HAHUS U3
Pa3HBIX IpeIMETHBIX o0JIacTel;

ChopMupoBaHB HABBIKH

yueOHO-

HCCIE0OBATEIbCKOH U MPOEKTHOM

JACATCIIBHOCTHU

HabGnogenune 3a xogoMm
BHIIONHEHHS
WHIUBUIYaJbHBIX IIPOCKTOB U

OIICHKAa BBIIIOJHCHHBIX
IPOCEKTOB OHCHKa
BBIITOJTHCHHU A JOMAaIIHHUX

CaMOCTOATCIBbHBIX pa60T

OBnaaeHne yHUBEPCATbHBIMU PETYIISTUBHBIMU ACHCTBUSMMU: B)
9MOLMOHAIbHBIU UHTEIJIEKT, npeanoJiaralpui
copMUPOBAHHOCTB: CaMOPETyJIMPOBAHUS, BKJIIOYAIOLIETO
CaMOKOHTpPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBE/IeHUE, CIIOCOOHOCTh aaNTUPOBATHCS K 3MOLMOHAIBHBIM
HW3MEHEHHSAM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAallMM, BKJIOYAIOLENH CTPEMIECHHE K
JOCTIDKEHUIO LEJIM U yCHeXy, ONTHMHU3M, HHULIHUATUBHOCTS,
yYMEHHE JeUCTBOBATh, UCXO/S U3 CBOMX BO3MOXHOCTEH;

ChopmupoBaHbl

HaBBIKH

CaMOpPEryJIHpOBaHUS, CAMOKOHTPOJIS,

BHYTPEHHEH MOTHBaLMU

HaOnmoagenune 3a X0aA0M
BBIMOJHEHHUS
WHIUBUAYaJIbHBIX IPOSKTOB U

OLlCHKAa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHUS JOMAaLIHHUX

CaMOCTOSITENbHBIX padoT

OBJlaJilecHUE YHHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
JICHCTBUSMH: OOIIICHUE: OCYIICCTRIATh KOMMYHHKAIIUU BO BCEX
cepax KH3HH; pacmo3HABaTh HEBepOaJbHBIC CpPEICTBA
00lEeHNs, MOHMMATh 3HAYEHHE COIMAaIbLHBEIX 3HAKOB,
pacno3HaBaTh MPEINOCHUIKH KOH(DJIMKTHBIX CUTyallud H
CcMATYaTh KOHQIUKTHI; BIIAJICTh PA3IMYHBIMH CHOCOOAMHU
OOILEHNS U B3aUMOJIEHCTBUS;

CdopMupoBaHbl HABBIKH OOIICHUS U

B3aUMOJICHCTBUS

HabGnogenune 3a Xxogom
BHIIOJNHEHHU S
WH/IMBUTyaJbHBIX TIPOCKTOB U

OI€HKAa BBIMOJHEHHBIX
NIPOEKTOB OneHka
BBIMOJIHEHUSI JJOMaIlHUX

CaMOCTOATCIIBHBIX pa60T

OBiajeHNe YHUBEPCANBHBIMU DPETYIATUBHBIMHU IEHCTBHSAMU:
CaMOKOHTPOJIb: ]aBaTh OLEHKY HOBBIM CHTYyalHsIM, BHOCHTh
KOPPEKTUBB B JEATEIBHOCTh, OICHHBATh COOTBETCTBHUE
pe3yNIbTaTOB LIENAM;

CchopmupoBaH HaBBIK CAMOKOHTPOJIS

HabGnogenune 3a xogom
BHINOJNHEHHUS
WHIUBUIYaJIbHBIX IPOSKTOB U

OLCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHHS JOMALIHHUX

CaMOCTOSITENBHBIX paboT

OBylaleHUE YHHUBEPCAJIbHBIMU KOMMYHHKAaTHBHBIMHU
NEHCTBHSIMH: COBMECTHAS OEATEIBbHOCTh: IMOHHMATh H
UCIIO/Ib30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBHUIYalbHON
paboThl; BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX JeHCTBHIA
€ y4eToM OOIIMX UHTEPEeCOB U BO3MOXKHOCTEH Ka)KIO0ro 4ieHa
KOJIJIEKTHBA;

ChopmupoBaHbl HABBIKH CO

BMECTHOM

JIeSITeNbHOCTH U paboThI B TpyIIIe

HaGaogenue 3a Xxoa0M
BBIITOJHCHUSA
I/IH):lPIBI/l}lyaJ'lele l'[pOeKTOB u

OIICHKAa BBIITOJIHCHHBIX
NPOEKTOB OneHka
BBIIIOJTHECHU A AOMAIIHUX

CaMOCTOSITENIbHBIX padoT

OBnaieHue yHUBEPCATBHBIME PETYIATUBHBEIMHU ACHCTBUSIMU: T)
MIPUHATHE ce0s M IPYTUX JIOACH: MpUHUMATE ce0sl, TOHUMAas
CBOM HEJIOCTATKU U JJOCTOMHCTBA;

CdopMupOBaHO yMECHUE NPHHUMATh

ce0st

HabGnogenue 3a xXogoMm
BHIIONHEHHU S
WHIUBUIYaJIbHBIX IIPOCKTOB U

OIEHKAa BBIMOJHEHHBIX
NIPOEKTOB OneHnka
BBIMOJIHEHUSI JOMallHUX

CaMOCTOATECIIbHBIX pa60T

22



Pe3yabTaThl 00yueHust

Kpurepun ouenku

MeTtoabl OLEHKH

OBjajeHne yHUBEPCAIbHBIMH yU4eOHBIMU TTO3HABATEIbHBIMU
neiictBUusiMu a) 0a30Bbie JIOTHYECKHE [JeHCTBUS:
CaMOCTOATEIbHO (OPMYIUPOBATh U AaKTyaJTU3UPOBATH
mpobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTAaHABIUBATH
CYIIECTBEHHBIH IMPHU3HAK HJIM OCHOBAHWS /IS CPAaBHCHHS,
knaccupukanuu U 000OmIEHUS; ONpPEACNATHh LEIH
NesITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPHUTEPHHU HUX
JOCTH)KEHHUSI, BBISABISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUYHUS B
paccMaTpUBaeMBIX SIBIICHUSX; BHOCHTh KOPPEKTHBHI B
NeSITEIbHOCTh, OLCHUBATH COOTBETCTBUE PE3yJHTATOB LIEISIM,
OLICHMBATh PUCKU IOCJICACTBHI AESITCIbHOCTH; Pa3BHBATh
KpEeaTHBHOE MBIIUICHHE IPH PEIICHUU JKHU3HEHHBIX MPOOIeM;

CdopmMupoBaHbl HaBHIKH PabOTHl HAJ
npobiaeMoi, a TakXe HAaBHIKH
KPEaTHUBHOTO MBIIIJICHHUS

HabGnogenune 3a xogoMm
BHIIONHEHHS
WHIUBUIYaJbHBIX IIPOCKTOB U

OIICHKAa BBIIIOJHCHHBIX
IPOCEKTOB OHCHKa
BBIITOJTHCHHU A JOMAaIIHHUX

CaMOCTOATCIBbHBIX pa60T

OBilaziecHHe YHUBEPCAIbHBIMH YYEOHBIMH MO3HABATEIbHBIMU
neiicTBusMU: paboTta ¢ mHopManueil: BIageTh HaBBIKAMHU
oJly4eHuss MHQOpPMAlMKU M3 MUCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTENbHO OCYIIECTBJATH IOMCK, aHalu3,
CHCTEMATH3aLHUI0 U MHTEPIIPETALMI0 HHOOPMALUK Pa3INUHbIX
BUJIOB U ()OPM NPEICTABICHNS;

CdopmupoBaHbl HaBBIKM paboTHl C
undopmarueit

HaOnmoagenune 3a X0aA0M
BBIMOJHEHHS
WHUBUAYaJIbHBIX IPOSKTOB U

OLlCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHUS JOMALIHHUX

CaMOCTOSITENbHBIX padoT

23



