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PaGouas mporpamMmma ydeOHON NUCHUIIWHBI pa3paboTaHa B COOTBETCTBHUU C
®denepa’dbHBIM TOCYIapCTBEHHBIM 00pa30BAaTEIbHBIM CTAHJAPTOM CPEJIHEro 0OIIero
obpazoBanusa ot 17.05.2012 r. Ne 413 (B geiicTByromeit penakuun), @enepanbHoi
o0pa3oBaTeIbHON IIporpaMmoi cpeaHero odmiero oopasoBanus ot 18.05.2023 r. Ne
371, a Takke mpuMepHOI paboueil mporpaMMoii 0011e00pa3oBaTEILHON JUCITUTIINHBI
1 podeCCUOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AUNi W MPUMEPHBIM Y4eOHO-
METOJIMYECKUM KOMIIJIEKCOM Mo o0ueo0pa3oBaTeibHONW JUCIUIIINHE,

peKkoMeH10BaHHOU «MHCTUTYTOM pa3BUTHUS NPO(ECCUOHATBHOTO 00pa3oBaHUA»
(UPIIO) ot 2025 .

PaGouast mporpammMa y4eOHOTO mpeaMeTa COCTaBJieHa Ha OCHOBAaHUHU y4yeOHOTO
IUIaHa 1o 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
[TpoTtoxon Ne6 ot 25.05.2026

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEN [TPOTPAMMBbI YYEEHOI'O
INPEIMETA

VYI1.07 ®uszuka

(HaumeHosaHue npeomema)

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

Vyebuas agucuuiinaa YII.07 duszuka sBiasercs o0s3aTeIbHOM YacCThIO
obmeo6pazoBaTenbHoro mukia B coorBercTBun ®I'OC COO. Ocoboe 3HaUYeHUE
AUCHUIIIMHA UMEET IpU (POPMUPOBAHUM U pa3BUTUHM 00mux kommeTeHnui (OK),
npodeccuoHanbHbIx kKommeTeHui (I11K):

1. OK 01. Beibupats cniocoObl pemieHus 3ajau npodeccuoHaabHON AeSITeIbHOCTU
MPUMEHUTEIIBHO K Pa3IUYHBIM KOHTEKCTaM

2. OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATIM3a U UHTEPIIPETAlUN
nHpopManuu W HHPOPMAIMOHHBIE TEXHOJOTUU [JisI BBIMOJHEHHUS 3ajad
npodeCCuOHaNbHON JESITEIBHOCTHU

3. OK 03. [InanupoBaTh U pealu30BBIBATh COOCTBEHHOE MpodeccuoHanbHOE U
JUYHOCTHOE pa3BUTHE, TPEANPUHUMATEIBCKYIO JIESITENBbHOCTD B MPO(deCCUOHATBbHON
cthepe, UCTIONB30BATh 3HAHMS 110 MTPABOBOM M (PMHAHCOBOM IPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaILIHSIX

4. OK 04. O dexkTnBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE

5. OK 05. OcymecTBasiTh YCTHYK UM NHCbMEHHYIH KOMMYHHUKAIHUIO Ha
rocyiapcTBeHHOM s3bike Poccuiickoil ®denepauuu ¢ y4eToM OCOOEHHOCTEH
COI[MATIBHOTO U KYJIBTYPHOI'O KOHTEKCTa

6. OK 07. ConelicTBOBaTh COXPAaHEHHUIO OKPYXKAKOIIEH CPEbl, peCypcocOepekeHUIO,
NPUMEHSATH 3HaHUS 00 U3MEHEHUU KJIMMaTa, MPUHIMUIBI OEPEXIIMBOrO MPOU3BOJICTBA,
3¢ ()EeKTUBHO AEHCTBOBATh B UYPE3BBIUANHBIX CUTYAIUIX

1.2. lleas 1 ni1aHupyemble pe3yabTaThl OCBOEHHUS NMpeaMeTa

Llemu:

* popMupoBaHuE y 00YUAIONMINXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus,
3HAYUMOCTH (PM3HUYECKUX 3HAHUH JIJISI COBPEMEHHOTO KBATU(DHUIIMPOBAHHOTO
CHCIMAJIUCTA MPU OCYIIECTBICHUH ero Mpo(ecCHOHaIbHOM JeATSIBHOCTH,

* (hopMUPOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;



* OBJIaJIcHUE cienu(pUIECKOr CUCTEMOMN (PU3HUECKUX MMOHATUN, TEPMUHOJIOTUEN U
CHUMBOJIMKOM;

* OCBOEHHE OCHOBHBIX (PM3HUECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIaJICHUE OCHOBHBIMU METOJAMH HAYYHOT'O TIO3HAHUS IPUPOJIBL,
MCIIONIb3YEMBIMHU B (pr3HKe (HaOII0AeHNE, OTMCAaHNE, U3MEPEHNE, BBIIBIKCHIE
TUIIOTE3, IPOBEACHUE IKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSIMU 00pabaThiBaTh IAHHBIE YKCIIEPUMEHTA, OOBSICHATh
NOJIyYeHHbIE PE3YJIbTAThl, YCTAHABIUBATH 3aBUCUMOCTU MEXKIY (PU3NYECKUMHU
BEJIMYMHAMU B HA0JIF0O1A€MOM SIBJIICHUH, J€1ATh BHIBOJIbI;

* (popmupoBaHUe yMEHUS peuaTh PU3NUECKHUE 3a/1a4d Pa3HbIX YPOBHEH
CJII0KHOCTH;

* pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Ipoliecce MPUOOPETEHHS 3HAHUH C UCTIOIb30BAHUEM PA3IUYHBIX

UCTOYHUKOB MHGOpPMALIMU U COBPEMEHHBIX HMHPOPMAIMOHHBIX TEXHOJOTHUI;
YMEHUH B

paMKax pemeHHss MPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBHIBATH
COOCTBEHHYIO

MO3UIIHIO 110 OTHOIIECHUIO K PU3HUSCKOW MH(POpMAIUH, TIOJTy9IaeMON U3 Pa3HBIX
HMCTOYHUKOB;

* BOCIIUTAHKUE YyBCTBA TOPOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.

3ajaun:

* npuoOpeTeHre 3HaHUI 0 QyHAaMEHTANbHBIX (U3HMUECKUX 3aKOHAX, JIEKAIIUX B



OCHOBE COBPEMEHHON (PU3UYECKON KapTUHBI MUpaA, MPUHLUHUIIOB JAEHCTBUA
TEXHUYECKUX

YCTPOMCTB U POM3BOJCTBEHHBIX IPOLIECCOB, O HAMOO0JIEE€ BaKHBIX OTKPBHITHUSAX B
o0nacTu GU3KMKHU, OKA3aBIINX ONPEEISAIONIEE BIUSHUE HA PA3BUTUE TEXHUKU U
TE€XHOJIOTUH;

* MIOHUMaHHe (PU3NIECKON CYITHOCTHU SIBJICHUM, MPOSBIISIOMINXCS
IPOM3BOJICTBEHHON JEATEIbHOCTH;

* OCBOEHHUE CITOCOOOB UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHU )i MPAKTHYECKUX U
npo¢eCCHOHATBHBIX 3aa4, OOBSICHEHHS SIBICHUN POU3BOIACTBEHHBIX U
TEXHOJIOTMYECKUX MPOLIECCOB, MPUHIUIIOB TEXHUUYECKUX IPUOOPOB U YCTPOICTB,
oOecrieueHus: 6€30MacHOCTH MPOU3BOJICTBA U OXPAHbI PUPOJIBI;

* (hoopMUpOBaHUE YMEHUM pellaTh y4eOHO-MPAKTUYECKHUE 3a/1auu (PU3UUECKOTO
coJiepKaHus ¢ y4EToM poheCCHOHATBLHON HAIIPABIEHHOCTH;

* IpUOOPETEHNE OMbITA IO3HAHUS U CAMOIIO3HAHUS; YMEHUN CTaBUTh 334a4U U
pemarb npoosieMbl ¢ Y4ETOM NpodhecCUOHATBHON HANPaBIEHHOCTH;

* popMupOBaHUE YMEHUI UCKATh, aHATU3UPOBATh U 00padaThIBaTh (PU3NYECKYIO
uHbopMaIHIo ¢ yuéToM podeccHoHaTbHON HAMPaBICHHOCTH;

* IOATOTOBKA 00YYarOIIMXCS K YCIEIIHOMY OCBOEHUIO JUCLMIUIMH U MOIYJIEH

npodeccuoHanbHOro nukiaa: GOpMUPOBAHHE Yy HUX YMEHHUH M ONBITA
NESATEeNIbHOCTH,

XapaKTEPHBIX 7151 Tpodeccuil / TOMKHOCTEN CITyKalluX WU CIEIUATbHOCTEH,

MOJTy4yaeMbIX B IMPOGeCCUOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIUsAX;



* IOJArOTOBKA K (POPMHUPOBAHUIO OOIMIMX KOMIIETEHIIMI OyaylIero cnenuaiiucTa:
camMo00pa3zoBaHusl, KOMMYHHUKAIIUU, IPOSBICHUS TPaKJaHCKO- MaTPUOTUUYECKON
HO3UIUH, COTPYTHUYECTBA, IPUHSITHS PEIICHUN B CTAaHIAPTHOM M HECTaHAAPTHOU

CUTyalusaX, MPOCKTHPOBAHHS, MNPOBEACHUS (PHU3NYECKUX HU3MEpPEHHH,
3 PekTUBHOTO U

0€30MacHOr0 MCIOIb30BaHMSI PA3IUYHbIX TEXHUUECKUX YCTPONCTB, COOIOICHUS
IpaBUJI OXpaHbl TpyJa npu padore ¢ Gu3nIecKuMu npudopamMu 1 000pyA0BaHUEM.

B pamkax mporpammbl y4eOHOUW AUCHUIIUHBI O0OYYaIOUIUMUCS OCBAaMBAIOTCS
pe3yJbTaThl OOYYEHUS:



HaunmvMenoBanmue
KoMIeTeHui
®Iroc Cro

COorjacHO|

HanmenoBanne pesyiabratoB THna "MertanpeamerHbiii” corinacio ®IoC
(6(0]0)

HaunmenoBanue pesyiastaros tuna "Ilpeamernbiii" corinacno ®IOC
(6(0]0)

OK 01. Bribupars crnoco0s

pemeHus

3angay

npopeccHoHaNbHONI

ACATCIBHOCTH
IIPUMEHUTEIBbHO
PAa3JIMYHBIM KOHTEKCTaM

K|

OBJlaJilcHHE YHHBEPCAIbHBIMU YUE€OHBIMH I103HABATCIBHBIMU ACHCTBUSIMHU B))
pabora ¢ mHpOpManmeil: BlageTh HaBBIKAMH MOJIYYEHHS HHGOPMALHUU H3|
MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK, aHAIIN3,
CHCTEMATH3AUNI0 H HHTEPIPETAHI0 HHPOPMALNH Pa3IHIHBIX BHIOB U (HopM|
TIPEICTaBICHNS;;

OBilajjeHHe yHUBEPCATbHBIMH Y4eOHBIMH MMO3HABATEIbHBIMH JCHCTBHIMH 0)
0a30BbIC HCCIIEJOBATENbCKHE NEHCTBHA: BIaJeTh HAaBBIKAMH Y4eOHO-
HCCIeI0BATEIbCKOM M MPOCKTHON AEATEIbHOCTH, HABBIKAMU Pa3peLICHHS
npo06ieM; CIoCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY TOMCKY METOIOB|
PpCIICHHS IPAKTUYECKHX 3a]ad, IPUMCHCHHUIO PAa3IMYHBIX METOJOB MO3HAHUS;
OBIIaJilcHUE BHAAMM ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAlHH, IPEOOPA30BAHUIO U NPUMEHCHHIO B PA3IHYHBIX YYCOHBIX|
CHUTyaIMsX, B TOM YHCJIE€ MPH CO3AaHUH y4eOHBIX M COIL[MAIBbHBIX MPOEKTOB;
(hopMHpOBaHKE HAYYHOTrO TUIIA MBIIUICHUS, BIaJCHAC HAYYHOH TepMHHOIOTHEH,
KITIOYEBBIMH MOHATASIMH M METOJaMH; CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIC|
3amauy B 00pa30BATENIbHOI JEATEIBHOCTH U JKU3HCHHBIX CHTYALMSX; BBIABIATD|
TIPUYMHHO-CIIC/ICTBEHHBIEC CBA3H M aKTYaJIN3HPOBaTh 33714y, BBIIBUTaTh THIIOTE3Y
ce pelIeHMs, HAXONUTh apryMEHTHI [UIs J10Ka3aTeIbCTBA CBOMX yTBEPIKICHHI,
3a7aBaTh MapaMeTpPsl U KPUTEPHU PELICHNUS; aHATM3UPOBATh TTOTyYSHHBIE B X018
pelIeH s 3aaudl Pe3yJbTaThl, KPUTHYESCKH OLEHHBATh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHSX; Pa3paOaThIBATh [UIAH PELICHNS
1poGIeMbl ¢ y4eTOM aHaIM3a HMEIONIMXCS MaTepUaIbHBIX M HEMATEPUATbHBIX|
pecypcoB; OCYLIECTBIISITh LEICHANPABICHHBIH MOMCK HEPEeHOCa CPEICTB H|
croco00B AeHCTBHSA B IPO(EeCCHOHANBHYIO CPely; yMETh IEPEHOCHTh 3HAHUS B|
[M03HABATEIbHYI0O M MPAKTHYCCKYIO OOIACTH JKH3HEAESITEIbHOCTH; yMETb|
MHTETPHPOBATh 3HAHHS U3 Pa3HBIX NPEIMETHBIX 00IacTei;;

OBilajjeHHe YHHBEPCAIbHBIMU yYCOHBIMHU ITO3HABATCABHBIMU ACHCTBUSAMHU a))
0a30BBIC JIOTHYECKHE IEHCTBUSA: CaMOCTOSTEIbHO (OPMYIHpPOBATH M
AKTyalIHU3HpOBaTh MPOOJIEMyY, paCCMAaTPUBATDH €€ BCECTOPOHHE; YCTAHABIUBATD|
CYIIECTBEHHBIH MPU3HAK MJIM OCHOBAHUS JUIS CPAaBHEHHMS, KIacCHDUKALMU U
00001IICHNUS; ONPEE/SITh LEeIN JesTCIbHOCTH, 3aJaBaTh [apaMETPbl U KPUTCPUH|
WX JOCTHKECHHSA, BBIABIATH 3aKOHOMEPHOCTH M TNPOTHBOpPEYHUS B
paccMaTpHBAEMBbIX SBICHHSX; BHOCHTb KOPPEKTHBBI B JIEATEIbHOCTD, OLICHHBAT|
COOTBETCTBUE pPE3YJIbTaTOB IEIAM, OILEHUBATh PUCKU TMOCIECACTBHIL
NIeATENbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH JKH3HEHHBIX|
npoGiiem;;

OBJIaJIcHUE YHUBEPCAIBHBIMU PETYISTHBHBIMH IEHCTBUSMH: B) YMOLMOHAIBHBII
WHTEJUIEKT, MpeArnogaralomuii chOpMHPOBAHHOCTD: CaMOPETyIHPOBAHUS,
BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTH 33 CBOE|
MOBEeJCHHE, CIIOCOOHOCTh aJaTUPOBATHCS K OMOLHOHATEHBIM H3MCHECHUSAM H|
MPOSIBISITE THOKOCTB, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBANUH,
BKJIIOYAIONICHl CTpeMICHHE K NOCTIKCHHIO LEIH H YCIEeXy, ONTHMH3M,
MHUIMaTHBHOCTh, YMEHHE JICHICTBOBATh, HCXOJISI H3 CBOUX BO3MOXKHOCTEIH;;
OBIaficHHE YHUBEPCAIbHBIMHI PEryIATUBHBIME JCHCTBUAMHU: 0) CAMOKOHTPOIIB:
aBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B JIESATECIBHOCTH,
OLICHUBATH COOTBETCTBHE PE3yJIbTATOB LIEIISIM;;

OBJaJicHHEe YHUBEPCAIbHBIMH KOMMYHUKAaTHBHBIMH JEHCTBUAMU: 0) COBMECTHAs
NeSITEIbHOCTh: OHHMATh H HCIOJb30BaTh IIPCHMYLIECTBA KOMAHIHON H|
VHIMBH/yallbHOW paboThI; BRIOUPATh TEMATHKY M METO/IbI COBMECTHBIX JICHCTBHIT
C y4eTOM OOLINX HHTEPECOB M BO3MOXKHOCTEI! Ka)KI0r0 WieHa KOJUICKTUBA;;
OBnageHue YHHUBEPCANbHBIMH pETyJSTHBHBIMH AEHCTBUAMHU: a)
CaMOOpraHH3alHs: CaMOCTOSTEIBHO OCYLIECTBIATh [O3HABATEIbHYIO|
NIeSATENIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH M (OPMYIIHPOBATH COOCTBEHHBIC|
3a7a4yd B 00pa3oBATENbHOH JEATEIBHOCTH M JKU3HEHHBIX CHTYaIHsX;
CaMOCTOSITEIbHO COCTABNIATH IUIAH PELICHHs MPOOJIEMBI C Y4€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOMKHOCTEH M IIPEJIIOYTEHHUIT; eNaTh OCO3HAHHBIH
BLIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE; OLCHHUBATD|
IIPHOOPETEHHBII OIIBIT;;

OBIafeHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU ACHCTBHSAMU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHKAIlMH BO BCeX cdepax >XH3HH; PacIO3HABAT|
HeBepOaIbHbIE CPEACTBA OOLICHMUS, IOHHMATh 3HAYCHUE COLHAIbHBIX 3HAKOB,
Ppacro3HaBaTh NPEANOCBUIKH KOH(INKTHBIX CHTyalluid U CMAT4aTh KOH(IHKTHL;
BJIaJCTh Pa3IMIHBIMU CIOCOOAMH OOIICHHUS H B3aUMOJICHCTBHSL;;

OBJtaJicHHEe YHUBEPCATbHBIMH PETyJISTHBHBIMH ACHCTBUSMHE: T) MIPUHATHE ce0s 1
NPYrUX JIOJICH: IPUHUMATh Ce0sl, HOHUMAask CBOU HEJOCTATKH U JOCTOHHCTBA;

I1P61) copMHPOBAaHHOCTH MPEACTABICHUI O POIH M MecTe DU3UKH K
ACTPOHOMHH B COBPEMEHHOW Hay4dHOH KapTHHE MHpa, O
cucreMoobpasyromeil ponu GU3HKKM B Pa3sBUTHU €CTECTBEHHBIX HAyK,
TCXHHKH M COBPEMECHHBIX TEXHOJOTHi, O BKJIage POCCHIICKUX H
3apyOeKHBIX y4YeHBIX-(QH3UKOB B pPa3sBUTHE HayKH; IOHHMaHHE
(hr3nuecKoll CyIHOCTH HAOII0AAEMBbIX SBICHHH MHKPOMUPA, MAKPOMHUPA|
M MeraMHpa; IHOHHMaHHE POJIM AaCTPOHOMHHM B HpPaKTHYECKOH
eATEILHOCTH YEJIOBEKA U JalbHEHIIIEM HAayYHO-TEXHHICCKOM Pa3BUTHH,
ponu Gu3HKH B (HOPMHPOBAHHH KPyro3opa M (YHKIHOHAILHOU
rpaMOTHOCTH YeJIOBEKa I PELICHHs IPAKTHICCKHX 3aa4;;

11P62) copMHUPOBAaHHOCTH YMEHUIi pacro3HaBaTh (HU3UUYECKHUE SBICHUS
(mpouecchl) U OOBSCHATH UX HAa OCHOBE HM3YyYCHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE, CBOOOIHOE
naJeHUe TeJl, JBIKECHUE 110 OKPYKHOCTHU, HHEPLUS, B3aUMOICHCTBHUE Tel,
KosebaTebHOE JBHKEHHE, PE30HAHC, BOIHOBOE ABMKeHHE; auddysus,
OpOYHOBCKOE [BH)KCHUE, CTPOCHHUE JKHAKOCTEH M TBEPIBIX Tel,
n3MeHeHHe o0beMa Tesl NPH HarpeBaHWM (OXNAKJSHHH), TEIIOBOE
paBHOBECHE, HCIAPEHUE, KOHIEHCANNs, IUIaBICHHE, KPUCTAIIH3aLus,
KHIEHKE, BIAKHOCTD BO3JYXa, CBA3b CPEJHEH KHHETHUECKOW SHEPruu
TEMJIOBOr0 JABMKEHUS MOJEKYHI ¢ abCONIOTHOH TeMmepaTypoi,
MOBBIICHNE JaBICHUS ra3a P €ro HarpeBaHWH B 3aKPBITOM COCYJe,
CBSI3b MEXJy IlapaMeTpaMd COCTOSHHS TIa3a B H30MIpOIeccax;
DJICKTPU3ALMS Tell, B3aHMOJCICTBHE 3apsi10B, HATPEBAHHE IIPOBOJHHUKA C
TOKOM, B3aHMOJEHCTBHE MAarHHTOB, JJIEKTPOMATHUTHAs WHIYKIHS,
neifCTBHE MATHUTHOTO MOJISI HA IIPOBOJHHK C TOKOM H IBIDKYIIHIICS 3apsi,
DIEKTPOMarHHTHbIE KoJdeOaHHs M BOJHBI, INPIMOJHHEHHOE
pacIpocTpaHEeHHE CBETa, OTPaXKCHHE, IpeIoMICHHE, HHTepdepeHIus,
dpaKIKs ¥ MOIAPU3ALMS CBETA, AUCTIEPCHS CBETa; (OTOINMEKTPHYCCKH
> dekT, cBeTOBOE JaBlICHHE, BOSHUKHOBCHHE JIMHEHYATOTO CICKTPA|
aTOMa BOJIOPO/Ia, ECTECTBEHHAS H HCKYCCTBEHHAS PaJMOaKTHBHOCTb;;
I1P63) BiajeHHE OCHOBOIOJATAIOIUMU GH3MYCCKHMH HOHATHAMH H
BETHYHHAMH, XapaKTEPU3YIOIMMH (QH3NYECKHE MPOIECCHI (CBA3aHHBIMH C
MEXaHHYECKHM [BHKCHUEM, B3aHMOAECHCTBHEM Tell, MEXaHHYECKHMHU
KONeOaHUAMH H BOJTHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOSHHEM BEIIECTBA,
TEIIOBBIMU IPOLIECCAMU; DICKTPHYSCKHM M MArHUTHBIM IOJISIMH,
NMEKTPHYECKAM TOKOM, JEKTPOMATHUTHBIMH KOJICGAHUSIMU U BOTHAMH;
ONTUYCCKUMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTDOCHHEM aTOMa H
ATOMHOTO s/1pa, PaJHOAKTHBHOCTEIO); BIIaJCHHE OCHOBOMOIArAlOIINMH
ACTPOHOMUYECKHMH IOHSTHSMHU, IIO3BOJIAIOIIMMH XapaKTepU30BaTh
MpOLECChl, MPOUCXOMSMINE HA 3Be3AaX, B 3BE3MHBIX CHCTEMax, B
MEXTaJlaKTHUECKOH cpeJie; IBIKEHHE HEOECHBIX Tell, DBOJIONHIO 3Be3]] H
BcenenHoii;;

I1P68) chopMHPOBaHHOCTE YMEHHS IPUMEHSATH TTOJNYYCHHBIC 3HAHUS IS
0OBSICHCHHS! YCIOBHI IPOTEKaHK (DU3MICCKHX SIBICHUI B IPUPOIC U IS
MPUHATHS MPAKTHYSCKUX PEIICHHH B IMOBCEJHEBHOW XM3HH JUIs
obecredeHnst 6€30MacHOCTU MPH OOpaleHUH ¢ ObITOBBIMU IpHOOpaMu U
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUs 3/0POBBS M COOIIIOACHHUS
HOPM 9KOJIOTMYECKOr0 IIOBEACHUS B OKpYXKalowLieil cpee; MOHUMaHUE
HEOOXOANMOCTH MPUMEHEHHUS JIOCTHKEHUH (DU3MKH M TEXHOJIOTHH JUIs
PALHOHAIBHOTO IIPHPOIOIOIB30BAHHS;;

11P69) chopMHPOBAaHHOCTE COOCTBEHHOW MO3MLUH [0 OTHOLICHHIO K
hu3nyeckoil nHpOpPMALNH, OTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, yMCHHUIH
HCIIOTB30BaTh MU(PPOBBIC TEXHONOTHH IS MOUCKA, CTPYKTYPHUPOBAHHUS,
WHTEPIpPETalid U IPEJCTaBICHHs y4eOHOH M HaydHO-NOMYJIAPHOH
nHbOPMAIINK; PA3BUTHE YMEHHI KPUTHYECKOTO aHAIM3a MOIydaeMoi
nH(OpMaILHK;;

IIP66) BnajgeHMe OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUSA,
HCIIOJIb3yeMBIMH B (DH3HKE: IPOBOIUTH HPSMbIE U KOCBEHHbIE U3MEPEHHs
(hU3MYECKUX BEIMYMH, BBHIOHpas ONTUMANBHBIH CIOCO0 HM3MEPEHUS U
HCIIOJIb3Ysl M3BECTHBIE METOJBI OLEHKH HOTPENIHOCTEH M3MepeHui,
MPOBOJUTH HCCICIOBAHHE 3aBHCUMOCTCH (HU3MYCCKHX BEIHYHH C
HMCIOJb30BAHHEM MPSAMBIX H3MEPEHHH, OOBACHATH IOTY4YCHHEIE
pe3yIbTaThl, UCIOAb3Ys (HH3UUECKHE TEOPHUH, 3aKOHBI M MOHATHS, H
JenaTh BBIBOABI, COGIIOAaTh MpaBHia Ge30MacHOro Tpyjga NpH
[IPOBEICHUH HCCIICOBAHUIl B paMKaxX y4eOHOro 9KCIICPUMEHTA U y4eOHO-
HCCIIe0BATEIbCKON ACATEILHOCTH C HCIOJb30BaHHEM IH(POBBIX
M3MEPUTEIbHBIX yCTPOIiCTB M Js1abopaTopHOro 06OpyHOBaHUS;
c(OpPMHUPOBAHHOCTh MPEJACTABICHHI O METOAAX MONY4EHHs HaydHBIX
ACTPOHOMHUYECKHX 3HAHUIA;;

I1P610) oBnanenne yMeHMAME paboTaTh B IPyIIIE .}

I1P67) chOpMHPOBAaHHOCTh YMEHHs PEIIaTh PACUCTHBIC 33[aUH C SBHO
3amaHHOM (HU3MUECKOil MONENBIO, HCTONB3Ys (U3HUECKHE 3aKOHBI H
IIPHHINIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/la4d BEIOUPATh HH3UUECKYIO
MOJIe/Tb, BBIACTATH (GU3MUECKHE BETHYUHBI H (OPMYIIBI, HEOOXOIUMBIE
JUIs ee peIleHHs, IPOBOJIUTH PAcCUeThl M OLCHHBATh PEalbHOCTh
[OJIy9ICHHOTO 3HAYCHHS (HM3MYECKON BEIMYMHBI, PEIIaTh KAYCCTBEHHBIC
3ajadud, BBICTPaMBas JOTHYECKHM HENPOTHBOPEUMBYIO IIEMOYKY|
paccyXJeHHH ¢ OMOpOol Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bH3IYecKHe SIBICHHUS;;

[1P64) BraseHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH, yBEPECHHOEC
HCIIONB30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHaH3e (GH3NIECKHX
SIBJICHUI 1 ITPOLIECCOB;;

11P65) ymMeHne yuuTBIBATh TPAHHIIBI IPUMEHEHNUS H3YYEHHBIX QH3HIECKHX
Mojelneil: MaTepHanbHas TOYKAa, MHEPLHUAIbHAs CHCTEMa OTCUCTa,
H/IeaNbHBIN I'a3; MOJIEIH CTPOCHHS Ia30B, KUAKOCTEH M TBEPJBIX Tel,
TOYCUHBIH DICKTPHUYCCKHI 3apsif, sACpHAsi MOZEIb aTOMA, HYKJIOHHAs
MO/IeJTh ATOMHOTO S7Ipa MPH PeleHnH GU3NIECKNX 3a1a4;
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OK 02. Hcmonb3oBaTh,
COBPEMEHHBIC cpeacrtsa
nmoucka, aHailuza u
HHTEpIpeTanuy HHPOPMALHH
" HHGOPMALMOHHBIE
[TCXHOJIOTUHU [J1s1 BBINIOJIHCHUS
3agad  npodeccHoHaIbHON
[ ACATCIIbHOCTH

OBJlaJilcHHE YHHBEPCAIbHBIMU YUE€OHBIMH I103HABATCIBHBIMU ACHCTBUSIMHU B))
pabora ¢ mHpOpManmeil: BlageTh HaBBIKAMH MOJIYYEHHS HHGOPMALHUU H3|
MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK, aHAIIN3,
CHCTEMATH3AUNI0 H HHTEPIPETAHI0 HHPOPMALNH Pa3IHIHBIX BHIOB U (HopM|
TIPEICTaBICHNS;;

OBilajjeHHe yHUBEPCATbHBIMH Y4eOHBIMH MMO3HABATEIbHBIMH JCHCTBHIMH 0)
0a30BbIC HCCIIEJOBATENbCKHE NEHCTBHA: BIaJeTh HAaBBIKAMH Y4eOHO-
HCCIeI0BATEIbCKOM M MPOCKTHON AEATEIbHOCTH, HABBIKAMU Pa3peLICHHS
npo06ieM; CIoCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY TOMCKY METOIOB|
PpCIICHHS IPAKTUYECKHX 3a]ad, IPUMCHCHHUIO PAa3IMYHBIX METOJOB MO3HAHUS;
OBIIaJilcHUE BHAAMM ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAlHH, IPEOOPA30BAHUIO U NPUMEHCHHIO B PA3IHYHBIX YYCOHBIX|
CHUTyaIMsX, B TOM YHCJIE€ MPH CO3AaHUH y4eOHBIX M COIL[MAIBbHBIX MPOEKTOB;
(hopMHpOBaHKE HAYYHOTrO TUIIA MBIIUICHUS, BIaJCHAC HAYYHOH TepMHHOIOTHEH,
KITIOYEBBIMH MOHATASIMH M METOJaMH; CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIC|
3amauy B 00pa30BATENIbHOI JEATEIBHOCTH U JKU3HCHHBIX CHTYALMSX; BBIABIATD|
TIPUYMHHO-CIIC/ICTBEHHBIEC CBA3H M aKTYaJIN3HPOBaTh 33714y, BBIIBUTaTh THIIOTE3Y
ce pelIeHMs, HAXONUTh apryMEHTHI [UIs J10Ka3aTeIbCTBA CBOMX yTBEPIKICHHI,
3a7aBaTh MapaMeTpPsl U KPUTEPHU PELICHNUS; aHATM3UPOBATh TTOTyYSHHBIE B X018
pelIeH s 3aaudl Pe3yJbTaThl, KPUTHYESCKH OLEHHBATh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHSX; Pa3paOaThIBATh [UIAH PELICHNS
1poGIeMbl ¢ y4eTOM aHaIM3a HMEIONIMXCS MaTepUaIbHBIX M HEMATEPUATbHBIX|
pecypcoB; OCYLIECTBIISITh LEICHANPABICHHBIH MOMCK HEPEeHOCa CPEICTB H|
croco00B AeHCTBHSA B IPO(EeCCHOHANBHYIO CPely; yMETh IEPEHOCHTh 3HAHUS B|
[M03HABATEIbHYI0O M MPAKTHYCCKYIO OOIACTH JKH3HEAESITEIbHOCTH; yMETb|
MHTETPHPOBATh 3HAHHS U3 Pa3HBIX NPEIMETHBIX 00IacTei;;

OBilajjeHHe YHHBEPCAIbHBIMU yYCOHBIMHU ITO3HABATCABHBIMU ACHCTBUSAMHU a))
0a30BBIC JIOTHYECKHE IEHCTBUSA: CaMOCTOSTEIbHO (OPMYIHpPOBATH M
AKTyalIHU3HpOBaTh MPOOJIEMyY, paCCMAaTPUBATDH €€ BCECTOPOHHE; YCTAHABIUBATD|
CYIIECTBEHHBIH MPU3HAK MJIM OCHOBAHUS JUIS CPAaBHEHHMS, KIacCHDUKALMU U
00001IICHNUS; ONPEE/SITh LEeIN JesTCIbHOCTH, 3aJaBaTh [apaMETPbl U KPUTCPUH|
WX JOCTHKECHHSA, BBIABIATH 3aKOHOMEPHOCTH M TNPOTHBOpPEYHUS B
paccMaTpHBAEMBbIX SBICHHSX; BHOCHTb KOPPEKTHBBI B JIEATEIbHOCTD, OLICHHBAT|
COOTBETCTBUE pPE3YJIbTaTOB IEIAM, OILEHUBATh PUCKU TMOCIECACTBHIL
NIeATENbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH JKH3HEHHBIX|
npoGiiem;;

OBJIaJIcHUE YHUBEPCAIBHBIMU PETYISTHBHBIMH IEHCTBUSMH: B) YMOLMOHAIBHBII
WHTEJUIEKT, MpeArnogaralomuii chOpMHPOBAHHOCTD: CaMOPETyIHPOBAHUS,
BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTH 33 CBOE|
MOBEeJCHHE, CIIOCOOHOCTh aJaTUPOBATHCS K OMOLHOHATEHBIM H3MCHECHUSAM H|
MPOSIBISITE THOKOCTB, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBANUH,
BKJIIOYAIONICHl CTpeMICHHE K NOCTIKCHHIO LEIH H YCIEeXy, ONTHMH3M,
MHUIMaTHBHOCTh, YMEHHE JICHICTBOBATh, HCXOJISI H3 CBOUX BO3MOXKHOCTEIH;;
OBIaficHHE YHUBEPCAIbHBIMHI PEryIATUBHBIME JCHCTBUAMHU: 0) CAMOKOHTPOIIB:
aBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B JIESATECIBHOCTH,
OLICHUBATH COOTBETCTBHE PE3yJIbTATOB LIEIISIM;;

OBJaJicHHEe YHUBEPCAIbHBIMH KOMMYHUKAaTHBHBIMH JEHCTBUAMU: 0) COBMECTHAs
NeSITEIbHOCTh: OHHMATh H HCIOJb30BaTh IIPCHMYLIECTBA KOMAHIHON H|
VHIMBH/yallbHOW paboThI; BRIOUPATh TEMATHKY M METO/IbI COBMECTHBIX JICHCTBHIT
C y4eTOM OOLINX HHTEPECOB M BO3MOXKHOCTEI! Ka)KI0r0 WieHa KOJUICKTUBA;;
OBnageHue YHHUBEPCANbHBIMH pETyJSTHBHBIMH AEHCTBUAMHU: a)
CaMOOpraHH3alHs: CaMOCTOSTEIBHO OCYLIECTBIATh [O3HABATEIbHYIO|
NIeSATENIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH M (OPMYIIHPOBATH COOCTBEHHBIC|
3a7a4yd B 00pa3oBATENbHOH JEATEIBHOCTH M JKU3HEHHBIX CHTYaIHsX;
CaMOCTOSITEIbHO COCTABNIATH IUIAH PELICHHs MPOOJIEMBI C Y4€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOMKHOCTEH M IIPEJIIOYTEHHUIT; eNaTh OCO3HAHHBIH
BLIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE; OLCHHUBATD|
IIPHOOPETEHHBII OIIBIT;;

OBIafeHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU ACHCTBHSAMU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHKAIlMH BO BCeX cdepax >XH3HH; PacIO3HABAT|
HeBepOaIbHbIE CPEACTBA OOLICHMUS, IOHHMATh 3HAYCHUE COLHAIbHBIX 3HAKOB,
Ppacro3HaBaTh NPEANOCBUIKH KOH(INKTHBIX CHTyalluid U CMAT4aTh KOH(IHKTHL;
BJIaJCTh Pa3IMIHBIMU CIOCOOAMH OOIICHHUS H B3aUMOJICHCTBHSL;;

OBJtaJicHHEe YHUBEPCATbHBIMH PETyJISTHBHBIMH ACHCTBUSMHE: T) MIPUHATHE ce0s 1
NPYrUX JIOJICH: IPUHUMATh Ce0sl, HOHUMAask CBOU HEJOCTATKH U JOCTOHHCTBA;

I1P61) copMHPOBAaHHOCTH MPEACTABICHUI O POIH M MecTe DU3UKH K
ACTPOHOMHH B COBPEMEHHOW Hay4dHOH KapTHHE MHpa, O
cucreMoobpasyromeil ponu GU3HKKM B Pa3sBUTHU €CTECTBEHHBIX HAyK,
TCXHHKH M COBPEMECHHBIX TEXHOJOTHi, O BKJIage POCCHIICKUX H
3apyOeKHBIX y4YeHBIX-(QH3UKOB B pPa3sBUTHE HayKH; IOHHMaHHE
(hr3nuecKoll CyIHOCTH HAOII0AAEMBbIX SBICHHH MHKPOMUPA, MAKPOMHUPA|
M MeraMHpa; IHOHHMaHHE POJIM AaCTPOHOMHHM B HpPaKTHYECKOH
eATEILHOCTH YEJIOBEKA U JalbHEHIIIEM HAayYHO-TEXHHICCKOM Pa3BUTHH,
ponu Gu3HKH B (HOPMHPOBAHHH KPyro3opa M (YHKIHOHAILHOU
rpaMOTHOCTH YeJIOBEKa I PELICHHs IPAKTHICCKHX 3aa4;;

11P62) copMHUPOBAaHHOCTH YMEHUIi pacro3HaBaTh (HU3UUYECKHUE SBICHUS
(mpouecchl) U OOBSCHATH UX HAa OCHOBE HM3YyYCHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE, CBOOOIHOE
naJeHUe TeJl, JBIKECHUE 110 OKPYKHOCTHU, HHEPLUS, B3aUMOICHCTBHUE Tel,
KosebaTebHOE JBHKEHHE, PE30HAHC, BOIHOBOE ABMKeHHE; auddysus,
OpOYHOBCKOE [BH)KCHUE, CTPOCHHUE JKHAKOCTEH M TBEPIBIX Tel,
n3MeHeHHe o0beMa Tesl NPH HarpeBaHWM (OXNAKJSHHH), TEIIOBOE
paBHOBECHE, HCIAPEHUE, KOHIEHCANNs, IUIaBICHHE, KPUCTAIIH3aLus,
KHIEHKE, BIAKHOCTD BO3JYXa, CBA3b CPEJHEH KHHETHUECKOW SHEPruu
TEMJIOBOr0 JABMKEHUS MOJEKYHI ¢ abCONIOTHOH TeMmepaTypoi,
MOBBIICHNE JaBICHUS ra3a P €ro HarpeBaHWH B 3aKPBITOM COCYJe,
CBSI3b MEXJy IlapaMeTpaMd COCTOSHHS TIa3a B H30MIpOIeccax;
DJICKTPU3ALMS Tell, B3aHMOJCICTBHE 3apsi10B, HATPEBAHHE IIPOBOJHHUKA C
TOKOM, B3aHMOJEHCTBHE MAarHHTOB, JJIEKTPOMATHUTHAs WHIYKIHS,
neifCTBHE MATHUTHOTO MOJISI HA IIPOBOJHHK C TOKOM H IBIDKYIIHIICS 3apsi,
DIEKTPOMarHHTHbIE KoJdeOaHHs M BOJHBI, INPIMOJHHEHHOE
pacIpocTpaHEeHHE CBETa, OTPaXKCHHE, IpeIoMICHHE, HHTepdepeHIus,
dpaKIKs ¥ MOIAPU3ALMS CBETA, AUCTIEPCHS CBETa; (OTOINMEKTPHYCCKH
> dekT, cBeTOBOE JaBlICHHE, BOSHUKHOBCHHE JIMHEHYATOTO CICKTPA|
aTOMa BOJIOPO/Ia, ECTECTBEHHAS H HCKYCCTBEHHAS PaJMOaKTHBHOCTb;;
I1P63) BiajeHHE OCHOBOIOJATAIOIUMU GH3MYCCKHMH HOHATHAMH H
BETHYHHAMH, XapaKTEPU3YIOIMMH (QH3NYECKHE MPOIECCHI (CBA3aHHBIMH C
MEXaHHYECKHM [BHKCHUEM, B3aHMOAECHCTBHEM Tell, MEXaHHYECKHMHU
KONeOaHUAMH H BOJTHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOSHHEM BEIIECTBA,
TEIIOBBIMU IPOLIECCAMU; DICKTPHYSCKHM M MArHUTHBIM IOJISIMH,
NMEKTPHYECKAM TOKOM, JEKTPOMATHUTHBIMH KOJICGAHUSIMU U BOTHAMH;
ONTUYCCKUMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTDOCHHEM aTOMa H
ATOMHOTO s/1pa, PaJHOAKTHBHOCTEIO); BIIaJCHHE OCHOBOMOIArAlOIINMH
ACTPOHOMUYECKHMH IOHSTHSMHU, IIO3BOJIAIOIIMMH XapaKTepU30BaTh
MpOLECChl, MPOUCXOMSMINE HA 3Be3AaX, B 3BE3MHBIX CHCTEMax, B
MEXTaJlaKTHUECKOH cpeJie; IBIKEHHE HEOECHBIX Tell, DBOJIONHIO 3Be3]] H
BcenenHoii;;

I1P68) chopMHPOBaHHOCTE YMEHHS IPUMEHSATH TTOJNYYCHHBIC 3HAHUS IS
0OBSICHCHHS! YCIOBHI IPOTEKaHK (DU3MICCKHX SIBICHUI B IPUPOIC U IS
MPUHATHS MPAKTHYSCKUX PEIICHHH B IMOBCEJHEBHOW XM3HH JUIs
obecredeHnst 6€30MacHOCTU MPH OOpaleHUH ¢ ObITOBBIMU IpHOOpaMu U
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUs 3/0POBBS M COOIIIOACHHUS
HOPM 9KOJIOTMYECKOr0 IIOBEACHUS B OKpYXKalowLieil cpee; MOHUMaHUE
HEOOXOANMOCTH MPUMEHEHHUS JIOCTHKEHUH (DU3MKH M TEXHOJIOTHH JUIs
PALHOHAIBHOTO IIPHPOIOIOIB30BAHHS;;

11P69) chopMHPOBAaHHOCTE COOCTBEHHOW MO3MLUH [0 OTHOLICHHIO K
hu3nyeckoil nHpOpPMALNH, OTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, yMCHHUIH
HCIIOTB30BaTh MU(PPOBBIC TEXHONOTHH IS MOUCKA, CTPYKTYPHUPOBAHHUS,
WHTEPIpPETalid U IPEJCTaBICHHs y4eOHOH M HaydHO-NOMYJIAPHOH
nHbOPMAIINK; PA3BUTHE YMEHHI KPUTHYECKOTO aHAIM3a MOIydaeMoi
nH(OpMaILHK;;

IIP66) BnajgeHMe OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUSA,
HCIIOJIb3yeMBIMH B (DH3HKE: IPOBOIUTH HPSMbIE U KOCBEHHbIE U3MEPEHHs
(hU3MYECKUX BEIMYMH, BBHIOHpas ONTUMANBHBIH CIOCO0 HM3MEPEHUS U
HCIIOJIb3Ysl M3BECTHBIE METOJBI OLEHKH HOTPENIHOCTEH M3MepeHui,
MPOBOJUTH HCCICIOBAHHE 3aBHCUMOCTCH (HU3MYCCKHX BEIHYHH C
HMCIOJb30BAHHEM MPSAMBIX H3MEPEHHH, OOBACHATH IOTY4YCHHEIE
pe3yIbTaThl, UCIOAb3Ys (HH3UUECKHE TEOPHUH, 3aKOHBI M MOHATHS, H
JenaTh BBIBOABI, COGIIOAaTh MpaBHia Ge30MacHOro Tpyjga NpH
[IPOBEICHUH HCCIICOBAHUIl B paMKaxX y4eOHOro 9KCIICPUMEHTA U y4eOHO-
HCCIIe0BATEIbCKON ACATEILHOCTH C HCIOJb30BaHHEM IH(POBBIX
M3MEPUTEIbHBIX yCTPOIiCTB M Js1abopaTopHOro 06OpyHOBaHUS;
c(OpPMHUPOBAHHOCTh MPEJACTABICHHI O METOAAX MONY4EHHs HaydHBIX
ACTPOHOMHUYECKHX 3HAHUIA;;

I1P610) oBnanenne yMeHMAME paboTaTh B IPyIIIE .}

I1P67) chOpMHPOBAaHHOCTh YMEHHs PEIIaTh PACUCTHBIC 33[aUH C SBHO
3amaHHOM (HU3MUECKOil MONENBIO, HCTONB3Ys (U3HUECKHE 3aKOHBI H
IIPHHINIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/la4d BEIOUPATh HH3UUECKYIO
MOJIe/Tb, BBIACTATH (GU3MUECKHE BETHYUHBI H (OPMYIIBI, HEOOXOIUMBIE
JUIs ee peIleHHs, IPOBOJIUTH PAcCUeThl M OLCHHBATh PEalbHOCTh
[OJIy9ICHHOTO 3HAYCHHS (HM3MYECKON BEIMYMHBI, PEIIaTh KAYCCTBEHHBIC
3ajadud, BBICTPaMBas JOTHYECKHM HENPOTHBOPEUMBYIO IIEMOYKY|
paccyXJeHHH ¢ OMOpOol Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bH3IYecKHe SIBICHHUS;;

[1P64) BraseHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH, yBEPECHHOEC
HCIIONB30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHaH3e (GH3NIECKHX
SIBJICHUI 1 ITPOLIECCOB;;

11P65) ymMeHne yuuTBIBATh TPAHHIIBI IPUMEHEHNUS H3YYEHHBIX QH3HIECKHX
Mojelneil: MaTepHanbHas TOYKAa, MHEPLHUAIbHAs CHCTEMa OTCUCTa,
H/IeaNbHBIN I'a3; MOJIEIH CTPOCHHS Ia30B, KUAKOCTEH M TBEPJBIX Tel,
TOYCUHBIH DICKTPHUYCCKHI 3apsif, sACpHAsi MOZEIb aTOMA, HYKJIOHHAs
MO/IeJTh ATOMHOTO S7Ipa MPH PeleHnH GU3NIECKNX 3a1a4;
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OK 03. I[lnanupoBaTh u
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u
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ACSATECIbBHOCTDH

B

npodeccruoHanbHoOi cdepe,
HCIOJNIB30BATh 3HAHUA IIO|
npaBoBOil M (UHAHCOBOIA
rPaMOTHOCTH B Pa3IHYHBIX|

PKU3HEHHBIX CUTYallUAX

OBJlaJilcHHE YHHBEPCAIbHBIMU YUE€OHBIMH I103HABATCIBHBIMU ACHCTBUSIMHU B))
pabora ¢ mHpOpManmeil: BlageTh HaBBIKAMH MOJIYYEHHS HHGOPMALHUU H3|
MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK, aHAIIN3,
CHCTEMATH3AUNI0 H HHTEPIPETAHI0 HHPOPMALNH Pa3IHIHBIX BHIOB U (HopM|
TIPEICTaBICHNS;;

OBilajjeHHe yHUBEPCATbHBIMH Y4eOHBIMH MMO3HABATEIbHBIMH JCHCTBHIMH 0)
0a30BbIC HCCIIEJOBATENbCKHE NEHCTBHA: BIaJeTh HAaBBIKAMH Y4eOHO-
HCCIeI0BATEIbCKOM M MPOCKTHON AEATEIbHOCTH, HABBIKAMU Pa3peLICHHS
npo06ieM; CIoCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY TOMCKY METOIOB|
PpCIICHHS IPAKTUYECKHX 3a]ad, IPUMCHCHHUIO PAa3IMYHBIX METOJOB MO3HAHUS;
OBIIaJilcHUE BHAAMM ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAlHH, IPEOOPA30BAHUIO U NPUMEHCHHIO B PA3IHYHBIX YYCOHBIX|
CHUTyaIMsX, B TOM YHCJIE€ MPH CO3AaHUH y4eOHBIX M COIL[MAIBbHBIX MPOEKTOB;
(hopMHpOBaHKE HAYYHOTrO TUIIA MBIIUICHUS, BIaJCHAC HAYYHOH TepMHHOIOTHEH,
KITIOYEBBIMH MOHATASIMH M METOJaMH; CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIC|
3amauy B 00pa30BATENIbHOI JEATEIBHOCTH U JKU3HCHHBIX CHTYALMSX; BBIABIATD|
TIPUYMHHO-CIIC/ICTBEHHBIEC CBA3H M aKTYaJIN3HPOBaTh 33714y, BBIIBUTaTh THIIOTE3Y
ce pelIeHMs, HAXONUTh apryMEHTHI [UIs J10Ka3aTeIbCTBA CBOMX yTBEPIKICHHI,
3a7aBaTh MapaMeTpPsl U KPUTEPHU PELICHNUS; aHATM3UPOBATh TTOTyYSHHBIE B X018
pelIeH s 3aaudl Pe3yJbTaThl, KPUTHYESCKH OLEHHBATh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHSX; Pa3paOaThIBATh [UIAH PELICHNS
1poGIeMbl ¢ y4eTOM aHaIM3a HMEIONIMXCS MaTepUaIbHBIX M HEMATEPUATbHBIX|
pecypcoB; OCYLIECTBIISITh LEICHANPABICHHBIH MOMCK HEPEeHOCa CPEICTB H|
croco00B AeHCTBHSA B IPO(EeCCHOHANBHYIO CPely; yMETh IEPEHOCHTh 3HAHUS B|
[M03HABATEIbHYI0O M MPAKTHYCCKYIO OOIACTH JKH3HEAESITEIbHOCTH; yMETb|
MHTETPHPOBATh 3HAHHS U3 Pa3HBIX NPEIMETHBIX 00IacTei;;

OBilajjeHHe YHHBEPCAIbHBIMU yYCOHBIMHU ITO3HABATCABHBIMU ACHCTBUSAMHU a))
0a30BBIC JIOTHYECKHE IEHCTBUSA: CaMOCTOSTEIbHO (OPMYIHpPOBATH M
AKTyalIHU3HpOBaTh MPOOJIEMyY, paCCMAaTPUBATDH €€ BCECTOPOHHE; YCTAHABIUBATD|
CYIIECTBEHHBIH MPU3HAK MJIM OCHOBAHUS JUIS CPAaBHEHHMS, KIacCHDUKALMU U
00001IICHNUS; ONPEE/SITh LEeIN JesTCIbHOCTH, 3aJaBaTh [apaMETPbl U KPUTCPUH|
WX JOCTHKECHHSA, BBIABIATH 3aKOHOMEPHOCTH M TNPOTHBOpPEYHUS B
paccMaTpHBAEMBbIX SBICHHSX; BHOCHTb KOPPEKTHBBI B JIEATEIbHOCTD, OLICHHBAT|
COOTBETCTBUE pPE3YJIbTaTOB IEIAM, OILEHUBATh PUCKU TMOCIECACTBHIL
NIeATENbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH JKH3HEHHBIX|
npoGiiem;;

OBJIaJIcHUE YHUBEPCAIBHBIMU PETYISTHBHBIMH IEHCTBUSMH: B) YMOLMOHAIBHBII
WHTEJUIEKT, MpeArnogaralomuii chOpMHPOBAHHOCTD: CaMOPETyIHPOBAHUS,
BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTH 33 CBOE|
MOBEeJCHHE, CIIOCOOHOCTh aJaTUPOBATHCS K OMOLHOHATEHBIM H3MCHECHUSAM H|
MPOSIBISITE THOKOCTB, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBANUH,
BKJIIOYAIONICHl CTpeMICHHE K NOCTIKCHHIO LEIH H YCIEeXy, ONTHMH3M,
MHUIMaTHBHOCTh, YMEHHE JICHICTBOBATh, HCXOJISI H3 CBOUX BO3MOXKHOCTEIH;;
OBIaficHHE YHUBEPCAIbHBIMHI PEryIATUBHBIME JCHCTBUAMHU: 0) CAMOKOHTPOIIB:
aBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B JIESATECIBHOCTH,
OLICHUBATH COOTBETCTBHE PE3yJIbTATOB LIEIISIM;;

OBJaJicHHEe YHUBEPCAIbHBIMH KOMMYHUKAaTHBHBIMH JEHCTBUAMU: 0) COBMECTHAs
NeSITEIbHOCTh: OHHMATh H HCIOJb30BaTh IIPCHMYLIECTBA KOMAHIHON H|
VHIMBH/yallbHOW paboThI; BRIOUPATh TEMATHKY M METO/IbI COBMECTHBIX JICHCTBHIT
C y4eTOM OOLINX HHTEPECOB M BO3MOXKHOCTEI! Ka)KI0r0 WieHa KOJUICKTUBA;;
OBnageHue YHHUBEPCANbHBIMH pETyJSTHBHBIMH AEHCTBUAMHU: a)
CaMOOpraHH3alHs: CaMOCTOSTEIBHO OCYLIECTBIATh [O3HABATEIbHYIO|
NIeSATENIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH M (OPMYIIHPOBATH COOCTBEHHBIC|
3a7a4yd B 00pa3oBATENbHOH JEATEIBHOCTH M JKU3HEHHBIX CHTYaIHsX;
CaMOCTOSITEIbHO COCTABNIATH IUIAH PELICHHs MPOOJIEMBI C Y4€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOMKHOCTEH M IIPEJIIOYTEHHUIT; eNaTh OCO3HAHHBIH
BLIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE; OLCHHUBATD|
IIPHOOPETEHHBII OIIBIT;;

OBIafeHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU ACHCTBHSAMU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHKAIlMH BO BCeX cdepax >XH3HH; PacIO3HABAT|
HeBepOaIbHbIE CPEACTBA OOLICHMUS, IOHHMATh 3HAYCHUE COLHAIbHBIX 3HAKOB,
Ppacro3HaBaTh NPEANOCBUIKH KOH(INKTHBIX CHTyalluid U CMAT4aTh KOH(IHKTHL;
BJIaJCTh Pa3IMIHBIMU CIOCOOAMH OOIICHHUS H B3aUMOJICHCTBHSL;;

OBJtaJicHHEe YHUBEPCATbHBIMH PETyJISTHBHBIMH ACHCTBUSMHE: T) MIPUHATHE ce0s 1
NPYrUX JIOJICH: IPUHUMATh Ce0sl, HOHUMAask CBOU HEJOCTATKH U JOCTOHHCTBA;

I1P61) copMHPOBAaHHOCTH MPEACTABICHUI O POIH M MecTe DU3UKH K
ACTPOHOMHH B COBPEMEHHOW Hay4dHOH KapTHHE MHpa, O
cucreMoobpasyromeil ponu GU3HKKM B Pa3sBUTHU €CTECTBEHHBIX HAyK,
TCXHHKH M COBPEMECHHBIX TEXHOJOTHi, O BKJIage POCCHIICKUX H
3apyOeKHBIX y4YeHBIX-(QH3UKOB B pPa3sBUTHE HayKH; IOHHMaHHE
(hr3nuecKoll CyIHOCTH HAOII0AAEMBbIX SBICHHH MHKPOMUPA, MAKPOMHUPA|
M MeraMHpa; IHOHHMaHHE POJIM AaCTPOHOMHHM B HpPaKTHYECKOH
eATEILHOCTH YEJIOBEKA U JalbHEHIIIEM HAayYHO-TEXHHICCKOM Pa3BUTHH,
ponu Gu3HKH B (HOPMHPOBAHHH KPyro3opa M (YHKIHOHAILHOU
rpaMOTHOCTH YeJIOBEKa I PELICHHs IPAKTHICCKHX 3aa4;;

11P62) copMHUPOBAaHHOCTH YMEHUIi pacro3HaBaTh (HU3UUYECKHUE SBICHUS
(mpouecchl) U OOBSCHATH UX HAa OCHOBE HM3YyYCHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE, CBOOOIHOE
naJeHUe TeJl, JBIKECHUE 110 OKPYKHOCTHU, HHEPLUS, B3aUMOICHCTBHUE Tel,
KosebaTebHOE JBHKEHHE, PE30HAHC, BOIHOBOE ABMKeHHE; auddysus,
OpOYHOBCKOE [BH)KCHUE, CTPOCHHUE JKHAKOCTEH M TBEPIBIX Tel,
n3MeHeHHe o0beMa Tesl NPH HarpeBaHWM (OXNAKJSHHH), TEIIOBOE
paBHOBECHE, HCIAPEHUE, KOHIEHCANNs, IUIaBICHHE, KPUCTAIIH3aLus,
KHIEHKE, BIAKHOCTD BO3JYXa, CBA3b CPEJHEH KHHETHUECKOW SHEPruu
TEMJIOBOr0 JABMKEHUS MOJEKYHI ¢ abCONIOTHOH TeMmepaTypoi,
MOBBIICHNE JaBICHUS ra3a P €ro HarpeBaHWH B 3aKPBITOM COCYJe,
CBSI3b MEXJy IlapaMeTpaMd COCTOSHHS TIa3a B H30MIpOIeccax;
DJICKTPU3ALMS Tell, B3aHMOJCICTBHE 3apsi10B, HATPEBAHHE IIPOBOJHHUKA C
TOKOM, B3aHMOJEHCTBHE MAarHHTOB, JJIEKTPOMATHUTHAs WHIYKIHS,
neifCTBHE MATHUTHOTO MOJISI HA IIPOBOJHHK C TOKOM H IBIDKYIIHIICS 3apsi,
DIEKTPOMarHHTHbIE KoJdeOaHHs M BOJHBI, INPIMOJHHEHHOE
pacIpocTpaHEeHHE CBETa, OTPaXKCHHE, IpeIoMICHHE, HHTepdepeHIus,
dpaKIKs ¥ MOIAPU3ALMS CBETA, AUCTIEPCHS CBETa; (OTOINMEKTPHYCCKH
> dekT, cBeTOBOE JaBlICHHE, BOSHUKHOBCHHE JIMHEHYATOTO CICKTPA|
aTOMa BOJIOPO/Ia, ECTECTBEHHAS H HCKYCCTBEHHAS PaJMOaKTHBHOCTb;;
I1P63) BiajeHHE OCHOBOIOJATAIOIUMU GH3MYCCKHMH HOHATHAMH H
BETHYHHAMH, XapaKTEPU3YIOIMMH (QH3NYECKHE MPOIECCHI (CBA3aHHBIMH C
MEXaHHYECKHM [BHKCHUEM, B3aHMOAECHCTBHEM Tell, MEXaHHYECKHMHU
KONeOaHUAMH H BOJTHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOSHHEM BEIIECTBA,
TEIIOBBIMU IPOLIECCAMU; DICKTPHYSCKHM M MArHUTHBIM IOJISIMH,
NMEKTPHYECKAM TOKOM, JEKTPOMATHUTHBIMH KOJICGAHUSIMU U BOTHAMH;
ONTUYCCKUMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTDOCHHEM aTOMa H
ATOMHOTO s/1pa, PaJHOAKTHBHOCTEIO); BIIaJCHHE OCHOBOMOIArAlOIINMH
ACTPOHOMUYECKHMH IOHSTHSMHU, IIO3BOJIAIOIIMMH XapaKTepU30BaTh
MpOLECChl, MPOUCXOMSMINE HA 3Be3AaX, B 3BE3MHBIX CHCTEMax, B
MEXTaJlaKTHUECKOH cpeJie; IBIKEHHE HEOECHBIX Tell, DBOJIONHIO 3Be3]] H
BcenenHoii;;

I1P68) chopMHPOBaHHOCTE YMEHHS IPUMEHSATH TTOJNYYCHHBIC 3HAHUS IS
0OBSICHCHHS! YCIOBHI IPOTEKaHK (DU3MICCKHX SIBICHUI B IPUPOIC U IS
MPUHATHS MPAKTHYSCKUX PEIICHHH B IMOBCEJHEBHOW XM3HH JUIs
obecredeHnst 6€30MacHOCTU MPH OOpaleHUH ¢ ObITOBBIMU IpHOOpaMu U
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUs 3/0POBBS M COOIIIOACHHUS
HOPM 9KOJIOTMYECKOr0 IIOBEACHUS B OKpYXKalowLieil cpee; MOHUMaHUE
HEOOXOANMOCTH MPUMEHEHHUS JIOCTHKEHUH (DU3MKH M TEXHOJIOTHH JUIs
PALHOHAIBHOTO IIPHPOIOIOIB30BAHHS;;

11P69) chopMHPOBAaHHOCTE COOCTBEHHOW MO3MLUH [0 OTHOLICHHIO K
hu3nyeckoil nHpOpPMALNH, OTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, yMCHHUIH
HCIIOTB30BaTh MU(PPOBBIC TEXHONOTHH IS MOUCKA, CTPYKTYPHUPOBAHHUS,
WHTEPIpPETalid U IPEJCTaBICHHs y4eOHOH M HaydHO-NOMYJIAPHOH
nHbOPMAIINK; PA3BUTHE YMEHHI KPUTHYECKOTO aHAIM3a MOIydaeMoi
nH(OpMaILHK;;

IIP66) BnajgeHMe OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUSA,
HCIIOJIb3yeMBIMH B (DH3HKE: IPOBOIUTH HPSMbIE U KOCBEHHbIE U3MEPEHHs
(hU3MYECKUX BEIMYMH, BBHIOHpas ONTUMANBHBIH CIOCO0 HM3MEPEHUS U
HCIIOJIb3Ysl M3BECTHBIE METOJBI OLEHKH HOTPENIHOCTEH M3MepeHui,
MPOBOJUTH HCCICIOBAHHE 3aBHCUMOCTCH (HU3MYCCKHX BEIHYHH C
HMCIOJb30BAHHEM MPSAMBIX H3MEPEHHH, OOBACHATH IOTY4YCHHEIE
pe3yIbTaThl, UCIOAb3Ys (HH3UUECKHE TEOPHUH, 3aKOHBI M MOHATHS, H
JenaTh BBIBOABI, COGIIOAaTh MpaBHia Ge30MacHOro Tpyjga NpH
[IPOBEICHUH HCCIICOBAHUIl B paMKaxX y4eOHOro 9KCIICPUMEHTA U y4eOHO-
HCCIIe0BATEIbCKON ACATEILHOCTH C HCIOJb30BaHHEM IH(POBBIX
M3MEPUTEIbHBIX yCTPOIiCTB M Js1abopaTopHOro 06OpyHOBaHUS;
c(OpPMHUPOBAHHOCTh MPEJACTABICHHI O METOAAX MONY4EHHs HaydHBIX
ACTPOHOMHUYECKHX 3HAHUIA;;

I1P610) oBnanenne yMeHMAME paboTaTh B IPyIIIE .}

I1P67) chOpMHPOBAaHHOCTh YMEHHs PEIIaTh PACUCTHBIC 33[aUH C SBHO
3amaHHOM (HU3MUECKOil MONENBIO, HCTONB3Ys (U3HUECKHE 3aKOHBI H
IIPHHINIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/la4d BEIOUPATh HH3UUECKYIO
MOJIe/Tb, BBIACTATH (GU3MUECKHE BETHYUHBI H (OPMYIIBI, HEOOXOIUMBIE
JUIs ee peIleHHs, IPOBOJIUTH PAcCUeThl M OLCHHBATh PEalbHOCTh
[OJIy9ICHHOTO 3HAYCHHS (HM3MYECKON BEIMYMHBI, PEIIaTh KAYCCTBEHHBIC
3ajadud, BBICTPaMBas JOTHYECKHM HENPOTHBOPEUMBYIO IIEMOYKY|
paccyXJeHHH ¢ OMOpOol Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bH3IYecKHe SIBICHHUS;;

[1P64) BraseHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH, yBEPECHHOEC
HCIIONB30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHaH3e (GH3NIECKHX
SIBJICHUI 1 ITPOLIECCOB;;

11P65) ymMeHne yuuTBIBATh TPAHHIIBI IPUMEHEHNUS H3YYEHHBIX QH3HIECKHX
Mojelneil: MaTepHanbHas TOYKAa, MHEPLHUAIbHAs CHCTEMa OTCUCTa,
H/IeaNbHBIN I'a3; MOJIEIH CTPOCHHS Ia30B, KUAKOCTEH M TBEPJBIX Tel,
TOYCUHBIH DICKTPHUYCCKHI 3apsif, sACpHAsi MOZEIb aTOMA, HYKJIOHHAs
MO/IeJTh ATOMHOTO S7Ipa MPH PeleHnH GU3NIECKNX 3a1a4;
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kKomneTrenunuii  coraacuo{COO COO
®Iroc Cro
OK 04. DoddexruBHo|OBIaseHNe YHUBEPCAIBHBIMU yYeOHBIMU MO3HABAaTeNbHBIMU AeiicTBHsAMHU B)[[IP61) chopMupOBaHHOCTH HNpEICTABICHUH O POIH M MecTe (pU3HKU U

BB&HMOHeﬁCTBOBaTL it
paﬁOTaTL B KOJUIEKTUBE H|
KOMaH/1¢

pabora ¢ mHpOpManmeil: BlageTh HaBBIKAMH MOJIYYEHHS HHGOPMALHUU H3|
MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK, aHAIIN3,
CHCTEMATH3AUNI0 H HHTEPIPETAHI0 HHPOPMALNH Pa3IHIHBIX BHIOB U (HopM|
TIPEICTaBICHNS;;

OBilajjeHHe yHUBEPCATbHBIMH Y4eOHBIMH MMO3HABATEIbHBIMH JCHCTBHIMH 0)
0a30BbIC HCCIIEJOBATENbCKHE NEHCTBHA: BIaJeTh HAaBBIKAMH Y4eOHO-
HCCIeI0BATEIbCKOM M MPOCKTHON AEATEIbHOCTH, HABBIKAMU Pa3peLICHHS
npo06ieM; CIoCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY TOMCKY METOIOB|
PpCIICHHS IPAKTUYECKHX 3a]ad, IPUMCHCHHUIO PAa3IMYHBIX METOJOB MO3HAHUS;
OBIIaJilcHUE BHAAMM ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAlHH, IPEOOPA30BAHUIO U NPUMEHCHHIO B PA3IHYHBIX YYCOHBIX|
CHUTyaIMsX, B TOM YHCJIE€ MPH CO3AaHUH y4eOHBIX M COIL[MAIBbHBIX MPOEKTOB;
(hopMHpOBaHKE HAYYHOTrO TUIIA MBIIUICHUS, BIaJCHAC HAYYHOH TepMHHOIOTHEH,
KITIOYEBBIMH MOHATASIMH M METOJaMH; CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIC|
3amauy B 00pa30BATENIbHOI JEATEIBHOCTH U JKU3HCHHBIX CHTYALMSX; BBIABIATD|
TIPUYMHHO-CIIC/ICTBEHHBIEC CBA3H M aKTYaJIN3HPOBaTh 33714y, BBIIBUTaTh THIIOTE3Y
ce pelIeHMs, HAXONUTh apryMEHTHI [UIs J10Ka3aTeIbCTBA CBOMX yTBEPIKICHHI,
3a7aBaTh MapaMeTpPsl U KPUTEPHU PELICHNUS; aHATM3UPOBATh TTOTyYSHHBIE B X018
pelIeH s 3aaudl Pe3yJbTaThl, KPUTHYESCKH OLEHHBATh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHSX; Pa3paOaThIBATh [UIAH PELICHNS
1poGIeMbl ¢ y4eTOM aHaIM3a HMEIONIMXCS MaTepUaIbHBIX M HEMATEPUATbHBIX|
pecypcoB; OCYLIECTBIISITh LEICHANPABICHHBIH MOMCK HEPEeHOCa CPEICTB H|
croco00B AeHCTBHSA B IPO(EeCCHOHANBHYIO CPely; yMETh IEPEHOCHTh 3HAHUS B|
[M03HABATEIbHYI0O M MPAKTHYCCKYIO OOIACTH JKH3HEAESITEIbHOCTH; yMETb|
MHTETPHPOBATh 3HAHHS U3 Pa3HBIX NPEIMETHBIX 00IacTei;;

OBilajjeHHe YHHBEPCAIbHBIMU yYCOHBIMHU ITO3HABATCABHBIMU ACHCTBUSAMHU a))
0a30BBIC JIOTHYECKHE IEHCTBUSA: CaMOCTOSTEIbHO (OPMYIHpPOBATH M
AKTyalIHU3HpOBaTh MPOOJIEMyY, paCCMAaTPUBATDH €€ BCECTOPOHHE; YCTAHABIUBATD|
CYIIECTBEHHBIH MPU3HAK MJIM OCHOBAHUS JUIS CPAaBHEHHMS, KIacCHDUKALMU U
00001IICHNUS; ONPEE/SITh LEeIN JesTCIbHOCTH, 3aJaBaTh [apaMETPbl U KPUTCPUH|
WX JOCTHKECHHSA, BBIABIATH 3aKOHOMEPHOCTH M TNPOTHBOpPEYHUS B
paccMaTpHBAEMBbIX SBICHHSX; BHOCHTb KOPPEKTHBBI B JIEATEIbHOCTD, OLICHHBAT|
COOTBETCTBUE pPE3YJIbTaTOB IEIAM, OILEHUBATh PUCKU TMOCIECACTBHIL
NIeATENbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH JKH3HEHHBIX|
npoGiiem;;

OBJIaJIcHUE YHUBEPCAIBHBIMU PETYISTHBHBIMH IEHCTBUSMH: B) YMOLMOHAIBHBII
WHTEJUIEKT, MpeArnogaralomuii chOpMHPOBAHHOCTD: CaMOPETyIHPOBAHUS,
BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTH 33 CBOE|
MOBEeJCHHE, CIIOCOOHOCTh aJaTUPOBATHCS K OMOLHOHATEHBIM H3MCHECHUSAM H|
MPOSIBISITE THOKOCTB, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBANUH,
BKJIIOYAIONICHl CTpeMICHHE K NOCTIKCHHIO LEIH H YCIEeXy, ONTHMH3M,
MHUIMaTHBHOCTh, YMEHHE JICHICTBOBATh, HCXOJISI H3 CBOUX BO3MOXKHOCTEIH;;
OBIaficHHE YHUBEPCAIbHBIMHI PEryIATUBHBIME JCHCTBUAMHU: 0) CAMOKOHTPOIIB:
aBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B JIESATECIBHOCTH,
OLICHUBATH COOTBETCTBHE PE3yJIbTATOB LIEIISIM;;

OBJaJicHHEe YHUBEPCAIbHBIMH KOMMYHUKAaTHBHBIMH JEHCTBUAMU: 0) COBMECTHAs
NeSITEIbHOCTh: OHHMATh H HCIOJb30BaTh IIPCHMYLIECTBA KOMAHIHON H|
VHIMBH/yallbHOW paboThI; BRIOUPATh TEMATHKY M METO/IbI COBMECTHBIX JICHCTBHIT
C y4eTOM OOLINX HHTEPECOB M BO3MOXKHOCTEI! Ka)KI0r0 WieHa KOJUICKTUBA;;
OBnageHue YHHUBEPCANbHBIMH pETyJSTHBHBIMH AEHCTBUAMHU: a)
CaMOOpraHH3alHs: CaMOCTOSTEIBHO OCYLIECTBIATh [O3HABATEIbHYIO|
NIeSATENIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH M (OPMYIIHPOBATH COOCTBEHHBIC|
3a7a4yd B 00pa3oBATENbHOH JEATEIBHOCTH M JKU3HEHHBIX CHTYaIHsX;
CaMOCTOSITEIbHO COCTABNIATH IUIAH PELICHHs MPOOJIEMBI C Y4€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOMKHOCTEH M IIPEJIIOYTEHHUIT; eNaTh OCO3HAHHBIH
BLIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE; OLCHHUBATD|
IIPHOOPETEHHBII OIIBIT;;

OBIafeHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU ACHCTBHSAMU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHKAIlMH BO BCeX cdepax >XH3HH; PacIO3HABAT|
HeBepOaIbHbIE CPEACTBA OOLICHMUS, IOHHMATh 3HAYCHUE COLHAIbHBIX 3HAKOB,
Ppacro3HaBaTh NPEANOCBUIKH KOH(INKTHBIX CHTyalluid U CMAT4aTh KOH(IHKTHL;
BJIaJCTh Pa3IMIHBIMU CIOCOOAMH OOIICHHUS H B3aUMOJICHCTBHSL;;

OBJtaJicHHEe YHUBEPCATbHBIMH PETyJISTHBHBIMH ACHCTBUSMHE: T) MIPUHATHE ce0s 1
NPYrUX JIOJICH: IPUHUMATh Ce0sl, HOHUMAask CBOU HEJOCTATKH U JOCTOHHCTBA;

ACTPOHOMHH B COBPEMEHHOW Hay4dHOH KapTHHE MHpa, O
cucreMoobpasyromeil ponu GU3HKKM B Pa3sBUTHU €CTECTBEHHBIX HAyK,
TCXHHKH M COBPEMECHHBIX TEXHOJOTHi, O BKJIage POCCHIICKUX H
3apyOeKHBIX y4YeHBIX-(QH3UKOB B pPa3sBUTHE HayKH; IOHHMaHHE
(hr3nuecKoll CyIHOCTH HAOII0AAEMBbIX SBICHHH MHKPOMUPA, MAKPOMHUPA|
M MeraMHpa; IHOHHMaHHE POJIM AaCTPOHOMHHM B HpPaKTHYECKOH
eATEILHOCTH YEJIOBEKA U JalbHEHIIIEM HAayYHO-TEXHHICCKOM Pa3BUTHH,
ponu Gu3HKH B (HOPMHPOBAHHH KPyro3opa M (YHKIHOHAILHOU
rpaMOTHOCTH YeJIOBEKa I PELICHHs IPAKTHICCKHX 3aa4;;

11P62) copMHUPOBAaHHOCTH YMEHUIi pacro3HaBaTh (HU3UUYECKHUE SBICHUS
(mpouecchl) U OOBSCHATH UX HAa OCHOBE HM3YyYCHHBIX 3aKOHOB:
PpaBHOMEPHOE 1 PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBIKEHHE, CBOOOIHOE
naJeHUe TeJl, JBIKECHUE 110 OKPYKHOCTHU, HHEPLUS, B3aUMOICHCTBHUE Tel,
KosebaTebHOE JBHKEHHE, PE30HAHC, BOIHOBOE ABMKeHHE; auddysus,
OpOYHOBCKOE [BH)KCHUE, CTPOCHHUE JKHAKOCTEH M TBEPIBIX Tel,
n3MeHeHHe o0beMa Tesl NPH HarpeBaHWM (OXNAKJSHHH), TEIIOBOE
paBHOBECHE, HCIAPEHUE, KOHIEHCANNs, IUIaBICHHE, KPUCTAIIH3aLus,
KHIEHKE, BIAKHOCTD BO3JYXa, CBA3b CPEJHEH KHHETHUECKOW SHEPruu
TEMJIOBOr0 JABMKEHUS MOJEKYHI ¢ abCONIOTHOH TeMmepaTypoi,
MOBBIIICHNUE JABJICHHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy IlapaMeTpaMd COCTOSHHS TIa3a B H30MIpOIeccax;
DJICKTPU3ALMS Tell, B3aHMOJCICTBHE 3apsi10B, HATPEBAHHE IIPOBOJHHUKA C
TOKOM, B3aHMOJEHCTBHE MAarHHTOB, JJIEKTPOMATHUTHAs WHIYKIHS,
neifCTBHE MATHUTHOTO MOJISI HA IIPOBOJHHK C TOKOM H IBIDKYIIHIICS 3apsi,
DIEKTPOMarHHTHbIE KoJdeOaHHs M BOJHBI, INPIMOJHHEHHOE
pacIpocTpaHEeHHE CBETa, OTPaXKCHHE, IpeIoMICHHE, HHTepdepeHIus,
dpaKIKs ¥ MOIAPU3ALMS CBETA, AUCTIEPCHS CBETa; (OTOINMEKTPHYCCKH
> dekT, cBeTOBOE JaBlICHHE, BOSHUKHOBCHHE JIMHEHYATOTO CICKTPA|
aTOMa BOJIOPO/Ia, ECTECTBEHHAS H HCKYCCTBEHHAS PaJMOaKTHBHOCTb;;
I1P63) BiajeHHE OCHOBOIOJATAIOIUMU GH3MYCCKHMH HOHATHAMH H
BETHYHHAMH, XapaKTEPU3YIOIMMH (QH3NYECKHE MPOIECCHI (CBA3aHHBIMH C
MEXaHHYECKHM [BHKCHUEM, B3aHMOAECHCTBHEM Tell, MEXaHHYECKHMHU
KONeOaHUAMH H BOJTHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOSHHEM BEIIECTBA,
TEIIOBBIMU IPOLIECCAMU; DICKTPHYSCKHM M MArHUTHBIM IOJISIMH,
NMEKTPHYECKAM TOKOM, JEKTPOMATHUTHBIMH KOJICGAHUSIMU U BOTHAMH;
ONTUYCCKUMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTDOCHHEM aTOMa H
ATOMHOTO s/1pa, PaJHOAKTHBHOCTEIO); BIIaJCHHE OCHOBOMOIArAlOIINMH
ACTPOHOMUYECKHMH IOHSTHSMHU, IIO3BOJIAIOIIMMH XapaKTepU30BaTh
MpOLECChl, MPOUCXOMSMINE HA 3Be3AaX, B 3BE3MHBIX CHCTEMax, B
MEXTaJlaKTHUECKOH cpeJie; IBIKEHHE HEOECHBIX Tell, DBOJIONHIO 3Be3]] H
BcenenHoii;;

I1P68) chopMHPOBaHHOCTE YMEHHS IPUMEHSATH TTOJNYYCHHBIC 3HAHUS IS
0OBSICHCHHS! YCIOBHI IPOTEKaHK (DU3MICCKHX SIBICHUI B IPUPOIC U IS
MPUHATHS MPAKTHYSCKUX PEIICHHH B IMOBCEJHEBHOW XM3HH JUIs
obecredeHnst 6€30MacHOCTU MPH OOpaleHUH ¢ ObITOBBIMU IpHOOpaMu U
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUs 3/0POBBS M COOIIIOACHHUS
HOPM 9KOJIOTMYECKOr0 IIOBEACHUS B OKpYXKalowLieil cpee; MOHUMaHUE
HEOOXOANMOCTH MPUMEHEHHUS JIOCTHKEHUH (DU3MKH M TEXHOJIOTHH JUIs
PALHOHAIBHOTO IIPHPOIOIOIB30BAHHS;;

11P69) chopMHPOBAaHHOCTE COOCTBEHHOW MO3MLUH [0 OTHOLICHHIO K
hu3nyeckoil nHpOpPMALNH, OTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, yMCHHUIH
HCIIOTB30BaTh MU(PPOBBIC TEXHONOTHH IS MOUCKA, CTPYKTYPHUPOBAHHUS,
MHTEPIPETAIMH U IPEJCTaBIeHUs y4yeOHOH M HayYHO-IONYJISAPHOH
nHbOPMAIINK; PA3BUTHE YMEHHI KPUTHYECKOTO aHAIM3a MOIydaeMoi
nH(OpMaILHK;;

IIP66) BnajgeHMe OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUSA,
HCIIOJIb3yeMBIMH B (DH3HKE: IPOBOIUTH HPSMbIE U KOCBEHHbIE U3MEPEHHs
(hU3MYECKUX BEIMYMH, BBHIOHpas ONTUMANBHBIH CIOCO0 HM3MEPEHUS U
HCIIOJIb3Ysl M3BECTHBIE METOJBI OLEHKH HOTPENIHOCTEH M3MepeHui,
MPOBOJUTH HCCICIOBAHHE 3aBHCUMOCTCH (HU3MYCCKHX BEIHYHH C
HMCIOJb30BAHHEM MPSAMBIX H3MEPEHHH, OOBACHATH IOTY4YCHHEIE
pe3yIbTaThl, UCIOAb3Ys (HH3UUECKHE TEOPHUH, 3aKOHBI M MOHATHS, H
nenaTh BBIBOABI; COOTIONATh MpaBWia 0e30MacHOTO TpyJda MHpH
[IPOBEICHUH HCCIICOBAHUIl B paMKaxX y4eOHOro 9KCIICPUMEHTA U y4eOHO-
HCCIIe0BATEIbCKON ACATEILHOCTH C HCIOJb30BaHHEM IH(POBBIX
M3MEPUTEIbHBIX yCTPOIiCTB M Js1abopaTopHOro 06OpyHOBaHUS;
c(OpPMHUPOBAHHOCTh MPEJACTABICHHI O METOAAX MONY4EHHs HaydHBIX
ACTPOHOMHUYECKHX 3HAHUIA;;

I1P610) oBnanenne yMeHMAME paboTaTh B IPyIIIE .}

I1P67) chOpMHPOBAaHHOCTh YMEHHs PEIIaTh PACUCTHBIC 33[aUH C SBHO
3amaHHOM (HU3MUECKOil MONENBIO, HCTONB3Ys (U3HUECKHE 3aKOHBI H
NPUHIMIIBI; HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4l BBIOMPATh (PU3NYECKYIO
MOJIe/Tb, BBIACTATH (GU3MUECKHE BETHYUHBI H (OPMYIIBI, HEOOXOIUMBIE
JUIs ee peIleHHs, IPOBOJIUTH PAcCUeThl M OLCHHBATh PEalbHOCTh
[OJIy9ICHHOTO 3HAYCHHS (HM3MYECKON BEIMYMHBI, PEIIaTh KAYCCTBEHHBIC
3ajadud, BBICTPaMBas JOTHYECKHM HENPOTHBOPEUMBYIO IIEMOYKY|
paccyXJeHHH ¢ OMOpOol Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bH3IYecKHe SIBICHHUS;;

[1P64) BraseHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH, yBEPECHHOEC
HCIIONB30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHaH3e (GH3NIECKHX
SIBJICHUI 1 ITPOLIECCOB;;

11P65) ymMeHne yuuTBIBATh TPAHHIIBI IPUMEHEHNUS H3YYEHHBIX QH3HIECKHX
Mojelneil: MaTepHanbHas TOYKAa, MHEPLHUAIbHAs CHCTEMa OTCUCTa,
H/IeaNbHBIN I'a3; MOJIEIH CTPOCHHS Ia30B, KUAKOCTEH M TBEPJBIX Tel,
TOYCUHBIH DICKTPHUYCCKHI 3apsif, sACpHAsi MOZEIb aTOMA, HYKJIOHHAs
MO/IeJTh ATOMHOTO S7Ipa MPH PeleHnH GU3NIECKNX 3a1a4;
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kKomneTrenunuii  coraacuo{COO COO
®Iroc Cro
OK 05. OcymectBaaTs|OBnajeHie YHUBEPCAIbHBIMU y4eOHBIMU MO3HABAaTeNbHBIMU AeiicTBHsAMHU B)[[IP61) chopmMupOBaHHOCTH NPENCTABICHUH O POIH M MecTe (pU3HKH U

YCTHYIO W NHCbMEHHYIO|

KOMMYHHUKaILHWO
rOCyAapCTBEHHOM

H a

SI3BIKC

Poccuiickoit ®enepanun c|

yaeToMm

ocobeHHOCTEH

COLMAJIBHOT'O U KYJIBTYPHOTIO

KOHTCKCTa

pabora ¢ mHpOpManmeil: BlageTh HaBBIKAMH MOJIYYEHHS HHGOPMALHUU H3|
MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK, aHAIIN3,
CHCTEMATH3AUNI0 H HHTEPIPETAHI0 HHPOPMALNH Pa3IHIHBIX BHIOB U (HopM|
TIPEICTaBICHNS;;

OBilajjeHHe yHUBEPCATbHBIMH Y4eOHBIMH MMO3HABATEIbHBIMH JCHCTBHIMH 0)
0a30BbIC HCCIIEJOBATENbCKHE NEHCTBHA: BIaJeTh HAaBBIKAMH Y4eOHO-
HCCIeI0BATEIbCKOM M MPOCKTHON AEATEIbHOCTH, HABBIKAMU Pa3peLICHHS
npo06ieM; CIoCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY TOMCKY METOIOB|
PpCIICHHS IPAKTUYECKHX 3a]ad, IPUMCHCHHUIO PAa3IMYHBIX METOJOB MO3HAHUS;
OBIIaJilcHUE BHAAMM ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAlHH, IPEOOPA30BAHUIO U NPUMEHCHHIO B PA3IHYHBIX YYCOHBIX|
CHUTyaIMsX, B TOM YHCJIE€ MPH CO3AaHUH y4eOHBIX M COIL[MAIBbHBIX MPOEKTOB;
(hopMHpOBaHKE HAYYHOTrO TUIIA MBIIUICHUS, BIaJCHAC HAYYHOH TepMHHOIOTHEH,
KITIOYEBBIMH MOHATASIMH M METOJaMH; CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIC|
3amauy B 00pa30BATENIbHOI JEATEIBHOCTH U JKU3HCHHBIX CHTYALMSX; BBIABIATD|
TIPUYMHHO-CIIC/ICTBEHHBIEC CBA3H M aKTYaJIN3HPOBaTh 33714y, BBIIBUTaTh THIIOTE3Y
ce pelIeHMs, HAXONUTh apryMEHTHI [UIs J10Ka3aTeIbCTBA CBOMX yTBEPIKICHHI,
3a7aBaTh MapaMeTpPsl U KPUTEPHU PELICHNUS; aHATM3UPOBATh TTOTyYSHHBIE B X018
pelIeH s 3aaudl Pe3yJbTaThl, KPUTHYESCKH OLEHHBATh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHSX; Pa3paOaThIBATh [UIAH PELICHNS
1poGIeMbl ¢ y4eTOM aHaIM3a HMEIONIMXCS MaTepUaIbHBIX M HEMATEPUATbHBIX|
pecypcoB; OCYLIECTBIISITh LEICHANPABICHHBIH MOMCK HEPEeHOCa CPEICTB H|
croco00B AeHCTBHSA B IPO(EeCCHOHANBHYIO CPely; yMETh IEPEHOCHTh 3HAHUS B|
[M03HABATEIbHYI0O M MPAKTHYCCKYIO OOIACTH JKH3HEAESITEIbHOCTH; yMETb|
MHTETPHPOBATh 3HAHHS U3 Pa3HBIX NPEIMETHBIX 00IacTei;;

OBilajjeHHe YHHBEPCAIbHBIMU yYCOHBIMHU ITO3HABATCABHBIMU ACHCTBUSAMHU a))
0a30BBIC JIOTHYECKHE IEHCTBUSA: CaMOCTOSTEIbHO (OPMYIHpPOBATH M
AKTyalIHU3HpOBaTh MPOOJIEMyY, paCCMAaTPUBATDH €€ BCECTOPOHHE; YCTAHABIUBATD|
CYIIECTBEHHBIH MPU3HAK MJIM OCHOBAHUS JUIS CPAaBHEHHMS, KIacCHDUKALMU U
00001IICHNUS; ONPEE/SITh LEeIN JesTCIbHOCTH, 3aJaBaTh [apaMETPbl U KPUTCPUH|
WX JOCTHKECHHSA, BBIABIATH 3aKOHOMEPHOCTH M TNPOTHBOpPEYHUS B
paccMaTpHBAEMBbIX SBICHHSX; BHOCHTb KOPPEKTHBBI B JIEATEIbHOCTD, OLICHHBAT|
COOTBETCTBUE pPE3YJIbTaTOB IEIAM, OILEHUBATh PUCKU TMOCIECACTBHIL
NIeATENbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH JKH3HEHHBIX|
npoGiiem;;

OBJIaJIcHUE YHUBEPCAIBHBIMU PETYISTHBHBIMH IEHCTBUSMH: B) YMOLMOHAIBHBII
WHTEJUIEKT, MpeArnogaralomuii chOpMHPOBAHHOCTD: CaMOPETyIHPOBAHUS,
BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTH 33 CBOE|
MOBEeJCHHE, CIIOCOOHOCTh aJaTUPOBATHCS K OMOLHOHATEHBIM H3MCHECHUSAM H|
MPOSIBISITE THOKOCTB, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBANUH,
BKJIIOYAIONICHl CTpeMICHHE K NOCTIKCHHIO LEIH H YCIEeXy, ONTHMH3M,
MHUIMaTHBHOCTh, YMEHHE JICHICTBOBATh, HCXOJISI H3 CBOUX BO3MOXKHOCTEIH;;
OBIaficHHE YHUBEPCAIbHBIMHI PEryIATUBHBIME JCHCTBUAMHU: 0) CAMOKOHTPOIIB:
aBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B JIESATECIBHOCTH,
OLICHUBATH COOTBETCTBHE PE3yJIbTATOB LIEIISIM;;

OBJaJicHHEe YHUBEPCAIbHBIMH KOMMYHUKAaTHBHBIMH JEHCTBUAMU: 0) COBMECTHAs
NeSITEIbHOCTh: OHHMATh H HCIOJb30BaTh IIPCHMYLIECTBA KOMAHIHON H|
VHIMBH/yallbHOW paboThI; BRIOUPATh TEMATHKY M METO/IbI COBMECTHBIX JICHCTBHIT
C y4eTOM OOLINX HHTEPECOB M BO3MOXKHOCTEI! Ka)KI0r0 WieHa KOJUICKTUBA;;
OBnageHue YHHUBEPCANbHBIMH pETyJSTHBHBIMH AEHCTBUAMHU: a)
CaMOOpraHH3alHs: CaMOCTOSTEIBHO OCYLIECTBIATh [O3HABATEIbHYIO|
NIeSATENIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH M (OPMYIIHPOBATH COOCTBEHHBIC|
3a7a4yd B 00pa3oBATENbHOH JEATEIBHOCTH M JKU3HEHHBIX CHTYaIHsX;
CaMOCTOSITEIbHO COCTABNIATH IUIAH PELICHHs MPOOJIEMBI C Y4€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOMKHOCTEH M IIPEJIIOYTEHHUIT; eNaTh OCO3HAHHBIH
BLIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE; OLCHHUBATD|
IIPHOOPETEHHBII OIIBIT;;

OBIafeHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU ACHCTBHSAMU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHKAIlMH BO BCeX cdepax >XH3HH; PacIO3HABAT|
HeBepOaIbHbIE CPEACTBA OOLICHMUS, IOHHMATh 3HAYCHUE COLHAIbHBIX 3HAKOB,
Ppacro3HaBaTh NPEANOCBUIKH KOH(INKTHBIX CHTyalluid U CMAT4aTh KOH(IHKTHL;
BJIaJCTh Pa3IMIHBIMU CIOCOOAMH OOIICHHUS H B3aUMOJICHCTBHSL;;

OBJtaJicHHEe YHUBEPCATbHBIMH PETyJISTHBHBIMH ACHCTBUSMHE: T) MIPUHATHE ce0s 1
NPYrUX JIOJICH: IPUHUMATh Ce0sl, HOHUMAask CBOU HEJOCTATKH U JOCTOHHCTBA;

ACTPOHOMHH B COBPEMEHHOW Hay4dHOH KapTHHE MHpa, O
cucreMoobpasyromeil ponu GU3HKKM B Pa3sBUTHU €CTECTBEHHBIX HAyK,
TCXHHKH M COBPEMECHHBIX TEXHOJOTHi, O BKJIage POCCHIICKUX H
3apyOeKHBIX y4YeHBIX-(QH3UKOB B pPa3sBUTHE HayKH; IOHHMaHHE
(hr3nuecKoll CyIHOCTH HAOII0AAEMBbIX SBICHHH MHKPOMUPA, MAKPOMHUPA|
M MeraMHpa; IHOHHMaHHE POJIM AaCTPOHOMHHM B HpPaKTHYECKOH
eATEILHOCTH YEJIOBEKA U JalbHEHIIIEM HAayYHO-TEXHHICCKOM Pa3BUTHH,
ponu Gu3HKH B (HOPMHPOBAHHH KPyro3opa M (YHKIHOHAILHOU
rpaMOTHOCTH YeJIOBEKa I PELICHHs IPAKTHICCKHX 3aa4;;

11P62) copMHUPOBAaHHOCTH YMEHUIi pacro3HaBaTh (HU3UUYECKHUE SBICHUS
(mpouecchl) U OOBSCHATH UX HAa OCHOBE HM3YyYCHHBIX 3aKOHOB:
PpaBHOMEPHOE 1 PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBIKEHHE, CBOOOIHOE
naJeHUe TeJl, JBIKECHUE 110 OKPYKHOCTHU, HHEPLUS, B3aUMOICHCTBHUE Tel,
KosebaTebHOE JBHKEHHE, PE30HAHC, BOIHOBOE ABMKeHHE; auddysus,
OpOYHOBCKOE [BH)KCHUE, CTPOCHHUE JKHAKOCTEH M TBEPIBIX Tel,
n3MeHeHHe o0beMa Tesl NPH HarpeBaHWM (OXNAKJSHHH), TEIIOBOE
paBHOBECHE, HCIAPEHUE, KOHIEHCANNs, IUIaBICHHE, KPUCTAIIH3aLus,
KHIEHKE, BIAKHOCTD BO3JYXa, CBA3b CPEJHEH KHHETHUECKOW SHEPruu
TEMJIOBOr0 JABMKEHUS MOJEKYHI ¢ abCONIOTHOH TeMmepaTypoi,
MOBBIIICHNUE JABJICHHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy IlapaMeTpaMd COCTOSHHS TIa3a B H30MIpOIeccax;
DJICKTPU3ALMS Tell, B3aHMOJCICTBHE 3apsi10B, HATPEBAHHE IIPOBOJHHUKA C
TOKOM, B3aHMOJEHCTBHE MAarHHTOB, JJIEKTPOMATHUTHAs WHIYKIHS,
neifCTBHE MATHUTHOTO MOJISI HA IIPOBOJHHK C TOKOM H IBIDKYIIHIICS 3apsi,
DIEKTPOMarHHTHbIE KoJdeOaHHs M BOJHBI, INPIMOJHHEHHOE
pacIpocTpaHEeHHE CBETa, OTPaXKCHHE, IpeIoMICHHE, HHTepdepeHIus,
dpaKIKs ¥ MOIAPU3ALMS CBETA, AUCTIEPCHS CBETa; (OTOINMEKTPHYCCKH
> dekT, cBeTOBOE JaBlICHHE, BOSHUKHOBCHHE JIMHEHYATOTO CICKTPA|
aTOMa BOJIOPO/Ia, ECTECTBEHHAS H HCKYCCTBEHHAS PaJMOaKTHBHOCTb;;
I1P63) BiajeHHE OCHOBOIOJATAIOIUMU GH3MYCCKHMH HOHATHAMH H
BETHYHHAMH, XapaKTEPU3YIOIMMH (QH3NYECKHE MPOIECCHI (CBA3aHHBIMH C
MEXaHHYECKHM [BHKCHUEM, B3aHMOAECHCTBHEM Tell, MEXaHHYECKHMHU
KONeOaHUAMH H BOJTHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOSHHEM BEIIECTBA,
TEIIOBBIMU IPOLIECCAMU; DICKTPHYSCKHM M MArHUTHBIM IOJISIMH,
NMEKTPHYECKAM TOKOM, JEKTPOMATHUTHBIMH KOJICGAHUSIMU U BOTHAMH;
ONTUYCCKUMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTDOCHHEM aTOMa H
ATOMHOTO s/1pa, PaJHOAKTHBHOCTEIO); BIIaJCHHE OCHOBOMOIArAlOIINMH
ACTPOHOMUYECKHMH IOHSTHSMHU, IIO3BOJIAIOIIMMH XapaKTepU30BaTh
MpOLECChl, MPOUCXOMSMINE HA 3Be3AaX, B 3BE3MHBIX CHCTEMax, B
MEXTaJlaKTHUECKOH cpeJie; IBIKEHHE HEOECHBIX Tell, DBOJIONHIO 3Be3]] H
BcenenHoii;;

I1P68) chopMHPOBaHHOCTE YMEHHS IPUMEHSATH TTOJNYYCHHBIC 3HAHUS IS
0OBSICHCHHS! YCIOBHI IPOTEKaHK (DU3MICCKHX SIBICHUI B IPUPOIC U IS
MPUHATHS MPAKTHYSCKUX PEIICHHH B IMOBCEJHEBHOW XM3HH JUIs
obecredeHnst 6€30MacHOCTU MPH OOpaleHUH ¢ ObITOBBIMU IpHOOpaMu U
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUs 3/0POBBS M COOIIIOACHHUS
HOPM 9KOJIOTMYECKOr0 IIOBEACHUS B OKpYXKalowLieil cpee; MOHUMaHUE
HEOOXOANMOCTH MPUMEHEHHUS JIOCTHKEHUH (DU3MKH M TEXHOJIOTHH JUIs
PALHOHAIBHOTO IIPHPOIOIOIB30BAHHS;;

11P69) chopMHPOBAaHHOCTE COOCTBEHHOW MO3MLUH [0 OTHOLICHHIO K
hu3nyeckoil nHpOpPMALNH, OTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, yMCHHUIH
HCIIOTB30BaTh MU(PPOBBIC TEXHONOTHH IS MOUCKA, CTPYKTYPHUPOBAHHUS,
MHTEPIPETAIMH U IPEJCTaBIeHUs y4yeOHOH M HayYHO-IONYJISAPHOH
nHbOPMAIINK; PA3BUTHE YMEHHI KPUTHYECKOTO aHAIM3a MOIydaeMoi
nH(OpMaILHK;;

IIP66) BnajgeHMe OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUSA,
HCIIOJIb3yeMBIMH B (DH3HKE: IPOBOIUTH HPSMbIE U KOCBEHHbIE U3MEPEHHs
(hU3MYECKUX BEIMYMH, BBHIOHpas ONTUMANBHBIH CIOCO0 HM3MEPEHUS U
HCIIOJIb3Ysl M3BECTHBIE METOJBI OLEHKH HOTPENIHOCTEH M3MepeHui,
MPOBOJUTH HCCICIOBAHHE 3aBHCUMOCTCH (HU3MYCCKHX BEIHYHH C
HMCIOJb30BAHHEM MPSAMBIX H3MEPEHHH, OOBACHATH IOTY4YCHHEIE
pe3yIbTaThl, UCIOAb3Ys (HH3UUECKHE TEOPHUH, 3aKOHBI M MOHATHS, H
nenaTh BBIBOABI; COOTIONATh MpaBWia 0e30MacHOTO TpyJda MHpH
[IPOBEICHUH HCCIICOBAHUIl B paMKaxX y4eOHOro 9KCIICPUMEHTA U y4eOHO-
HCCIIe0BATEIbCKON ACATEILHOCTH C HCIOJb30BaHHEM IH(POBBIX
M3MEPUTEIbHBIX yCTPOIiCTB M Js1abopaTopHOro 06OpyHOBaHUS;
c(OpPMHUPOBAHHOCTh MPEJACTABICHHI O METOAAX MONY4EHHs HaydHBIX
ACTPOHOMHUYECKHX 3HAHUIA;;

I1P610) oBnanenne yMeHMAME paboTaTh B IPyIIIE .}

I1P67) chOpMHPOBAaHHOCTh YMEHHs PEIIaTh PACUCTHBIC 33[aUH C SBHO
3amaHHOM (HU3MUECKOil MONENBIO, HCTONB3Ys (U3HUECKHE 3aKOHBI H
NPUHIMIIBI; HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4l BBIOMPATh (PU3NYECKYIO
MOJIe/Tb, BBIACTATH (GU3MUECKHE BETHYUHBI H (OPMYIIBI, HEOOXOIUMBIE
JUIs ee peIleHHs, IPOBOJIUTH PAcCUeThl M OLCHHBATh PEalbHOCTh
[OJIy9ICHHOTO 3HAYCHHS (HM3MYECKON BEIMYMHBI, PEIIaTh KAYCCTBEHHBIC
3ajadud, BBICTPaMBas JOTHYECKHM HENPOTHBOPEUMBYIO IIEMOYKY|
paccyXJeHHH ¢ OMOpOol Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bH3IYecKHe SIBICHHUS;;

[1P64) BraseHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH, yBEPECHHOEC
HCIIONB30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHaH3e (GH3NIECKHX
SIBJICHUI 1 ITPOLIECCOB;;

11P65) ymMeHne yuuTBIBATh TPAHHIIBI IPUMEHEHNUS H3YYEHHBIX QH3HIECKHX
Mojelneil: MaTepHanbHas TOYKAa, MHEPLHUAIbHAs CHCTEMa OTCUCTa,
H/IeaNbHBIN I'a3; MOJIEIH CTPOCHHS Ia30B, KUAKOCTEH M TBEPJBIX Tel,
TOYCUHBIH DICKTPHUYCCKHI 3apsif, sACpHAsi MOZEIb aTOMA, HYKJIOHHAs
MO/IeJTh ATOMHOTO S7Ipa MPH PeleHnH GU3NIECKNX 3a1a4;
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HaunmvMenoBanmue

HanmenoBanne pesyiabratoB THna "MertanpeamerHbiii” corinacio ®IoC

kKomneTrenunuii  coraacuo{COO

DIr'oC CI10

HaunmenoBanue pesyiastaros tuna "Ilpeamernbiii" corinacno ®IOC
(6(0]0)

OK 07. CopxeiictBoBaTs|OBlajieHHe YHUBEPCAIBHBIMU yYEOHBIMU MO3HABATEIBHBIMU ICHCTBHAMHU B)
COXPaHCHHUIO oxpymalomeﬁ paGOTa C HHd)OpMaLIHeﬁZ BJIaACTh HABBIKAMH IOJIYICHHUS nﬂd)opmaunu Hu3
cpeibl, pecypcocOepeKeHHIO,[HCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBISThH MOMCK, aHAJIN3,

INIPUMCHATb 3HAHUA

o6|cucTeMaTH3aMMIO ¥ MHTEPIPETANHI0 HHOOPMALIMH PA3IHIHBIX BUIOB U HOpM

H3MEHEHHUHU KIIMMaTa,|IpeCTaBIeHHs;;
npuHIHNE  OepexnuBoro(OBnajeHne yHMBEPCAIbHBIMH y4eOHBIMU I103HABATEIbHBIMH JeHCTBHAMHU 6)
npou3BojCcTBa, (GPeKTUBHO[6a30BbIE HCCIIENOBATENbCKUE JeHCTBUA: BIAJETh HaBhIKAMM YyueOHO-|

IeicTBOBATSH
'-IpCSBEI'-IaﬁHLIX CHUTyalusax

B[HCCIICIOBATENBCKOM M IPOCKTHOW [ESTENbHOCTH, HABBIKAMH Pa3peIICHUS
npo06ieM; CIoCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY TOMCKY METOIOB|
PpCIICHHS IPAKTUYECKHX 3a]ad, IPUMCHCHHUIO PAa3IMYHBIX METOJOB MO3HAHUS;
OBIIaJilcHUE BHAAMM ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAlHH, IPEOOPA30BAHUIO U NPUMEHCHHIO B PA3IHYHBIX YYCOHBIX|
CHUTyaIMsX, B TOM YHCJIE€ MPH CO3AaHUH y4eOHBIX M COIL[MAIBbHBIX MPOEKTOB;
(hopMHpOBaHKE HAYYHOTrO TUIIA MBIIUICHUS, BIaJCHAC HAYYHOH TepMHHOIOTHEH,
KITIOYEBBIMH MOHATASIMH M METOJaMH; CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIC|
3amauy B 00pa30BATENIbHOI JEATEIBHOCTH U JKU3HCHHBIX CHTYALMSX; BBIABIATD|
TIPUYMHHO-CIIC/ICTBEHHBIEC CBA3H M aKTYaJIN3HPOBaTh 33714y, BBIIBUTaTh THIIOTE3Y
ce pelIeHMs, HAXONUTh apryMEHTHI [UIs J10Ka3aTeIbCTBA CBOMX yTBEPIKICHHI,
3a7aBaTh MapaMeTpPsl U KPUTEPHU PELICHNUS; aHATM3UPOBATh TTOTyYSHHBIE B X018
pelIeH s 3aaudl Pe3yJbTaThl, KPUTHYESCKH OLEHHBATh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHSX; Pa3paOaThIBATh [UIAH PELICHNS
1poGIeMbl ¢ y4eTOM aHaIM3a HMEIONIMXCS MaTepUaIbHBIX M HEMATEPUATbHBIX|
pecypcoB; OCYLIECTBIISITh LEICHANPABICHHBIH MOMCK HEPEeHOCa CPEICTB H|
croco00B AeHCTBHSA B IPO(EeCCHOHANBHYIO CPely; yMETh IEPEHOCHTh 3HAHUS B|
[M03HABATEIbHYI0O M MPAKTHYCCKYIO OOIACTH JKH3HEAESITEIbHOCTH; yMETb|
MHTETPHPOBATh 3HAHHS U3 Pa3HBIX NPEIMETHBIX 00IacTei;;

OBilajjeHHe YHHBEPCAIbHBIMU yYCOHBIMHU ITO3HABATCABHBIMU ACHCTBUSAMHU a))
0a30BBIC JIOTHYECKHE IEHCTBUSA: CaMOCTOSTEIbHO (OPMYIHpPOBATH M
AKTyalIHU3HpOBaTh MPOOJIEMyY, paCCMAaTPUBATDH €€ BCECTOPOHHE; YCTAHABIUBATD|
CYIIECTBEHHBIH MPU3HAK MJIM OCHOBAHUS JUIS CPAaBHEHHMS, KIacCHDUKALMU U
00001IICHNUS; ONPEE/SITh LEeIN JesTCIbHOCTH, 3aJaBaTh [apaMETPbl U KPUTCPUH|
WX JOCTHKECHHSA, BBIABIATH 3aKOHOMEPHOCTH M TNPOTHBOpPEYHUS B
paccMaTpHBAEMBbIX SBICHHSX; BHOCHTb KOPPEKTHBBI B JIEATEIbHOCTD, OLICHHBAT|
COOTBETCTBUE pPE3YJIbTaTOB IEIAM, OILEHUBATh PUCKU TMOCIECACTBHIL
NIeATENbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH JKH3HEHHBIX|
npoGiiem;;

OBJIaJIcHUE YHUBEPCAIBHBIMU PETYISTHBHBIMH IEHCTBUSMH: B) YMOLMOHAIBHBII
WHTEJUIEKT, MpeArnogaralomuii chOpMHPOBAHHOCTD: CaMOPETyIHPOBAHUS,
BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTH 33 CBOE|
MOBEeJCHHE, CIIOCOOHOCTh aJaTUPOBATHCS K OMOLHOHATEHBIM H3MCHECHUSAM H|
MPOSIBISITE THOKOCTB, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBANUH,
BKJIIOYAIONICHl CTpeMICHHE K NOCTIKCHHIO LEIH H YCIEeXy, ONTHMH3M,
MHUIMaTHBHOCTh, YMEHHE JICHICTBOBATh, HCXOJISI H3 CBOUX BO3MOXKHOCTEIH;;
OBIaficHHE YHUBEPCAIbHBIMHI PEryIATUBHBIME JCHCTBUAMHU: 0) CAMOKOHTPOIIB:
aBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B JIESATECIBHOCTH,
OLICHUBATH COOTBETCTBHE PE3yJIbTATOB LIEIISIM;;

OBJaJicHHEe YHUBEPCAIbHBIMH KOMMYHUKAaTHBHBIMH JEHCTBUAMU: 0) COBMECTHAs
NeSITEIbHOCTh: OHHMATh H HCIOJb30BaTh IIPCHMYLIECTBA KOMAHIHON H|
VHIMBH/yallbHOW paboThI; BRIOUPATh TEMATHKY M METO/IbI COBMECTHBIX JICHCTBHIT
C y4eTOM OOLINX HHTEPECOB M BO3MOXKHOCTEI! Ka)KI0r0 WieHa KOJUICKTUBA;;
OBnageHue YHHUBEPCANbHBIMH pETyJSTHBHBIMH AEHCTBUAMHU: a)
CaMOOpraHH3alHs: CaMOCTOSTEIBHO OCYLIECTBIATh [O3HABATEIbHYIO|
NIeSATENIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH M (OPMYIIHPOBATH COOCTBEHHBIC|
3a7a4yd B 00pa3oBATENbHOH JEATEIBHOCTH M JKU3HEHHBIX CHTYaIHsX;
CaMOCTOSITEIbHO COCTABNIATH IUIAH PELICHHs MPOOJIEMBI C Y4€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOMKHOCTEH M IIPEJIIOYTEHHUIT; eNaTh OCO3HAHHBIH
BLIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE; OLCHHUBATD|
IIPHOOPETEHHBII OIIBIT;;

OBIafeHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU ACHCTBHSAMU: a) OOLICHHE:
OCYIIECTBIATh KOMMYHHKAIlMH BO BCeX cdepax >XH3HH; PacIO3HABAT|
HeBepOaIbHbIE CPEACTBA OOLICHMUS, IOHHMATh 3HAYCHUE COLHAIbHBIX 3HAKOB,
Ppacro3HaBaTh NPEANOCBUIKH KOH(INKTHBIX CHTyalluid U CMAT4aTh KOH(IHKTHL;
BJIaJCTh Pa3IMIHBIMU CIOCOOAMH OOIICHHUS H B3aUMOJICHCTBHSL;;

OBJtaJicHHEe YHUBEPCATbHBIMH PETyJISTHBHBIMH ACHCTBUSMHE: T) MIPUHATHE ce0s 1
NPYrUX JIOJICH: IPUHUMATh Ce0sl, HOHUMAask CBOU HEJOCTATKH U JOCTOHHCTBA;

I1P61) copMHPOBAaHHOCTH MPEACTABICHUI O POIH M MecTe DU3UKH K
ACTPOHOMHH B COBPEMEHHOW Hay4dHOH KapTHHE MHpa, O
cucreMoobpasyromeil ponu GU3HKKM B Pa3sBUTHU €CTECTBEHHBIX HAyK,
TCXHHKH M COBPEMECHHBIX TEXHOJOTHi, O BKJIage POCCHIICKUX H
3apyOeKHBIX y4YeHBIX-(QH3UKOB B pPa3sBUTHE HayKH; IOHHMaHHE
(hr3nuecKoll CyIHOCTH HAOII0AAEMBbIX SBICHHH MHKPOMUPA, MAKPOMHUPA|
M MeraMHpa; IHOHHMaHHE POJIM AaCTPOHOMHHM B HpPaKTHYECKOH
eATEILHOCTH YEJIOBEKA U JalbHEHIIIEM HAayYHO-TEXHHICCKOM Pa3BUTHH,
ponu Gu3HKH B (HOPMHPOBAHHH KPyro3opa M (YHKIHOHAILHOU
rpaMOTHOCTH YeJIOBEKa I PELICHHs IPAKTHICCKHX 3aa4;;

11P62) copMHUPOBAaHHOCTH YMEHUIi pacro3HaBaTh (HU3UUYECKHUE SBICHUS
(mpouecchl) U OOBSCHATH UX HAa OCHOBE HM3YyYCHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE, CBOOOIHOE
naJeHUe TeJl, JBIKECHUE 110 OKPYKHOCTHU, HHEPLUS, B3aUMOICHCTBHUE Tel,
KosebaTebHOE JBHKEHHE, PE30HAHC, BOIHOBOE ABMKeHHE; auddysus,
OpOYHOBCKOE [BH)KCHUE, CTPOCHHUE JKHAKOCTEH M TBEPIBIX Tel,
n3MeHeHHe o0beMa Tesl NPH HarpeBaHWM (OXNAKJSHHH), TEIIOBOE
paBHOBECHE, HCIAPEHUE, KOHIEHCANNs, IUIaBICHHE, KPUCTAIIH3aLus,
KHIEHKE, BIAKHOCTD BO3JYXa, CBA3b CPEJHEH KHHETHUECKOW SHEPruu
TEMJIOBOr0 JABMKEHUS MOJEKYHI ¢ abCONIOTHOH TeMmepaTypoi,
MOBBIICHNE JaBICHUS ra3a P €ro HarpeBaHWH B 3aKPBITOM COCYJe,
CBSI3b MEXJy IlapaMeTpaMd COCTOSHHS TIa3a B H30MIpOIeccax;
DJICKTPU3ALMS Tell, B3aHMOJCICTBHE 3apsi10B, HATPEBAHHE IIPOBOJHHUKA C
TOKOM, B3aHMOJEHCTBHE MAarHHTOB, JJIEKTPOMATHUTHAs WHIYKIHS,
neifCTBHE MATHUTHOTO MOJISI HA IIPOBOJHHK C TOKOM H IBIDKYIIHIICS 3apsi,
DIEKTPOMarHHTHbIE KoJdeOaHHs M BOJHBI, INPIMOJHHEHHOE
pacIpocTpaHEeHHE CBETa, OTPaXKCHHE, IpeIoMICHHE, HHTepdepeHIus,
dpaKIKs ¥ MOIAPU3ALMS CBETA, AUCTIEPCHS CBETa; (OTOINMEKTPHYCCKH
> dekT, cBeTOBOE JaBlICHHE, BOSHUKHOBCHHE JIMHEHYATOTO CICKTPA|
aTOMa BOJIOPO/Ia, ECTECTBEHHAS H HCKYCCTBEHHAS PaJMOaKTHBHOCTb;;
I1P63) BiajeHHE OCHOBOIOJATAIOIUMU GH3MYCCKHMH HOHATHAMH H
BETHYHHAMH, XapaKTEPU3YIOIMMH (QH3NYECKHE MPOIECCHI (CBA3aHHBIMH C
MEXaHHYECKHM [BHKCHUEM, B3aHMOAECHCTBHEM Tell, MEXaHHYECKHMHU
KONeOaHUAMH H BOJTHAMH; aTOMHO-MOJICKY/IIPHBIM CTPOSHHEM BEIIECTBA,
TEIIOBBIMU IPOLIECCAMU; DICKTPHYSCKHM M MArHUTHBIM IOJISIMH,
NMEKTPHYECKAM TOKOM, JEKTPOMATHUTHBIMH KOJICGAHUSIMU U BOTHAMH;
ONTUYCCKUMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTDOCHHEM aTOMa H
ATOMHOTO s/1pa, PaJHOAKTHBHOCTEIO); BIIaJCHHE OCHOBOMOIArAlOIINMH
ACTPOHOMUYECKHMH IOHSTHSMHU, IIO3BOJIAIOIIMMH XapaKTepU30BaTh
MpOLECChl, MPOUCXOMSMINE HA 3Be3AaX, B 3BE3MHBIX CHCTEMax, B
MEXTaJlaKTHUECKOH cpeJie; IBIKEHHE HEOECHBIX Tell, DBOJIONHIO 3Be3]] H
BcenenHoii;;

I1P68) chopMHPOBaHHOCTE YMEHHS IPUMEHSATH TTOJNYYCHHBIC 3HAHUS IS
0OBSICHCHHS! YCIOBHI IPOTEKaHK (DU3MICCKHX SIBICHUI B IPUPOIC U IS
MPUHATHS MPAKTHYSCKUX PEIICHHH B IMOBCEJHEBHOW XM3HH JUIs
obecredeHnst 6€30MacHOCTU MPH OOpaleHUH ¢ ObITOBBIMU IpHOOpaMu U
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUs 3/0POBBS M COOIIIOACHHUS
HOPM 9KOJIOTMYECKOr0 IIOBEACHUS B OKpYXKalowLieil cpee; MOHUMaHUE
HEOOXOANMOCTH MPUMEHEHHUS JIOCTHKEHUH (DU3MKH M TEXHOJIOTHH JUIs
PALHOHAIBHOTO IIPHPOIOIOIB30BAHHS;;

11P69) chopMHPOBAaHHOCTE COOCTBEHHOW MO3MLUH [0 OTHOLICHHIO K
hu3nyeckoil nHpOpPMALNH, OTyYaeMOH U3 Pa3HbIX HCTOYHUKOB, yMCHHUIH
HCIIOTB30BaTh MU(PPOBBIC TEXHONOTHH IS MOUCKA, CTPYKTYPHUPOBAHHUS,
WHTEPIpPETalid U IPEJCTaBICHHs y4eOHOH M HaydHO-NOMYJIAPHOH
nHbOPMAIINK; PA3BUTHE YMEHHI KPUTHYECKOTO aHAIM3a MOIydaeMoi
nH(OpMaILHK;;

IIP66) BnajgeHMe OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUSA,
HCIIOJIb3yeMBIMH B (DH3HKE: IPOBOIUTH HPSMbIE U KOCBEHHbIE U3MEPEHHs
(hU3MYECKUX BEIMYMH, BBHIOHpas ONTUMANBHBIH CIOCO0 HM3MEPEHUS U
HCIIOJIb3Ysl M3BECTHBIE METOJBI OLEHKH HOTPENIHOCTEH M3MepeHui,
MPOBOJUTH HCCICIOBAHHE 3aBHCUMOCTCH (HU3MYCCKHX BEIHYHH C
HMCIOJb30BAHHEM MPSAMBIX H3MEPEHHH, OOBACHATH IOTY4YCHHEIE
pe3yIbTaThl, UCIOAb3Ys (HH3UUECKHE TEOPHUH, 3aKOHBI M MOHATHS, H
JenaTh BBIBOABI, COGIIOAaTh MpaBHia Ge30MacHOro Tpyjga NpH
[IPOBEICHUH HCCIICOBAHUIl B paMKaxX y4eOHOro 9KCIICPUMEHTA U y4eOHO-
HCCIIe0BATEIbCKON ACATEILHOCTH C HCIOJb30BaHHEM IH(POBBIX
M3MEPUTEIbHBIX yCTPOIiCTB M Js1abopaTopHOro 06OpyHOBaHUS;
c(OpPMHUPOBAHHOCTh MPEJACTABICHHI O METOAAX MONY4EHHs HaydHBIX
ACTPOHOMHUYECKHX 3HAHUIA;;

I1P610) oBnanenne yMeHMAME paboTaTh B IPyIIIE .}

I1P67) chOpMHPOBAaHHOCTh YMEHHs PEIIaTh PACUCTHBIC 33[aUH C SBHO
3amaHHOM (HU3MUECKOil MONENBIO, HCTONB3Ys (U3HUECKHE 3aKOHBI H
IIPHHINIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/la4d BEIOUPATh HH3UUECKYIO
MOJIe/Tb, BBIACTATH (GU3MUECKHE BETHYUHBI H (OPMYIIBI, HEOOXOIUMBIE
JUIs ee peIleHHs, IPOBOJIUTH PAcCUeThl M OLCHHBATh PEalbHOCTh
[OJIy9ICHHOTO 3HAYCHHS (HM3MYECKON BEIMYMHBI, PEIIaTh KAYCCTBEHHBIC
3ajadud, BBICTPaMBas JOTHYECKHM HENPOTHBOPEUMBYIO IIEMOYKY|
paccyXJeHHH ¢ OMOpOol Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bH3IYecKHe SIBICHHUS;;

[1P64) BraseHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH, yBEPECHHOEC
HCIIONB30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHaH3e (GH3NIECKHX
SIBJICHUI 1 ITPOLIECCOB;;

11P65) ymMeHne yuuTBIBATh TPAHHIIBI IPUMEHEHNUS H3YYEHHBIX QH3HIECKHX
Mojelneil: MaTepHanbHas TOYKAa, MHEPLHUAIbHAs CHCTEMa OTCUCTa,
H/IeaNbHBIN I'a3; MOJIEIH CTPOCHHS Ia30B, KUAKOCTEH M TBEPJBIX Tel,
TOYCUHBIH DICKTPHUYCCKHI 3apsif, sACpHAsi MOZEIb aTOMA, HYKJIOHHAs
MO/IeJTh ATOMHOTO S7Ipa MPH PeleHnH GU3NIECKNX 3a1a4;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

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

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

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

HaumeHoBanue
pa3/ieioB H TeM

Coaepixanne yueGHOro Marepnasia 1 opMbl OPraHMuA3aALMHU AEATEILHOCTH 00y4aIoIMXCS

O0béM B
yacax

‘YpoBenb
OCBOEHHUs

Koapl koMneTennmii,
(hopMHPOBaAHMIO KOTOPBIX
CIOCOOCTBYET 2J1eMeHT
pOrpaMMsbI

Tema 1
Mexanuka

ConepxaHue yueOHOTO MaTepuana

1

.HeKl.lﬂO]-lele 3ansaTus Nel dusrka u mo3HaHue Mmupa. OCHOBBI KHHEMAaTHKH

2

HpaKaneCKne 3ausiTusi Nel OCHOBBI KHHEMATHKH. I[BPI)KGHI/IG 10 OKPY>KHOCTH. Pemenne IPaKTUKO-OPUECHTHPOBAHHBIX
3aga4d

N

Jlekuuonusie 3ausitust Ne2 OCHOBBI JMHAMHUKY U CTATUKH

HpaKaneCKue 3ausiTHst Ne2 OCHOBBI JUHAMUKH U CTaTHUKU. Peurenue TMPaKTUKO-OPUCHTUPOBAHHBIX 3a1a4

.HeK].lﬂOHHble 3ansaTus Ne3 3akoH COXpaHCHHS B MEXaHUKE

3
4
5
6

ﬂpaKaneCKue 3ansiTust Ne3 3aKoHbI COXpaHCHHS B MEXaHUKE. Pemrenue IMPaKTUKO-OPUCHTHUPOBAHHBIX 3a1a4

NN

N[—=|N] =

OK 01., OK 02., OK 03.,
OK 04., OK 05., OK 07.

Tema 2
MonekynasipHas
busuka
TECpMOJAUHaAMHKa

%4

Copepxanue yueOHOro Matepuana

Jlexuuonunie 3ausTHs Ne4 OCHOBEI MOJICKYIISIPHO-KHHETHUSCKOH TEOPHU

IIpakTuyeckue 3ansatust Ne4 Ocuost MKT. "a30BbIe 3akoH. Pemenye npakTHKO-OpHEHTHPOBAHHBIX 3314

Jlexnuonuble 3ausaTHs Ne5 OCHOBEI TepMOIUHAMUKHY. [1epBBIil 3aKOH TepMOIUHAMUKI

ﬂeKHﬂOHHble 3ansaTus Ne6 HeO6paTI/IMI)Ie MPOLECCChI. BTOpOﬁ 3aKOH TEPMOAUHAMUKH. TemnnoBsie qBUTATENN

1
2
3
4
5

HpaKanecxue 3ansiTust NeS OcHOBBI TEPMOJUHAMUKH. Pemrenne IPaTUKO-OPUCHTHUPOBAHHLBIX 3a1a4

NN

| ==l =

OK 01., OK 02., OK 03.,
OK 04., OK 05., OK 07.

Tema 3
DNeKTpoANHAMUKA

ConepxaHue yaeOHOTO MaTepuaa

Jlekunonusle 3ansaTusa Ne7 Dnexrpryeckoe mojie. KonaeHcarops

IlpakTuyeckue 3ansarus Ne6 Dnexrpudeckoe nose. Konnercatop. Pemenne npakTuko-oprueHTHPOBAHHBIX 3a1a4

Jlekunonusie 3ansaTUsA Ne§ 3aKOHBI MOCTOSTHHOTO TOKa. 3akoH OMa A ydacTka nenu. 3akoH OMa [UIsl TIOJIHO IIETIH.

ITpaxTuyeckue 3anaTus Ne7 3aKoH TOCTOSHHOTO TOKa. 3akoHBI OMa. PerieHne npakTHKO-OpUECHTUPOBAHHBIX 3a1a4

Jlekuuonusie 3ansaTus Ne9 MarautHoe mosne. DnekrpoMarauTHas HHAyknus. Crna Jloperna u cia Ammepa

IlpaxkTuueckue 3anarus Ne§ Marautaoe none. Cuisl JlopeHna u Amriepa. PernreHre mpakTHKO-OpHEHTHPOBAHHBIX 33134

Jlekunonunie 3ansaTus Nel) Mexanmdueckne KojaeOaHus 1 BOTHBL. DJIEKTPOMArHUTHBIE KOIEOAHHUS U BOJTHBL

el RN lo W IV, TN NN IOV [ (O3 T

IlpakTuyeckue 3anaTusa Ne9 DinekTpoMarHuTHeIe Kolebanus U BoNHEL. KonebarenpHbIl KOHTp. Pemienne mpakTuko-
OpPHEHTUPOBAHHBIX 3a/1a4

[N B I O R I BSOS N B NS I (S B

N—= =N =]N—

el

Jlekunonusie 3ansaTus Nell [lepeMeHHBIN TIEKTPHYESCKHNA TOK

[\

—

IMpakTnuyeckue 3ansarus NelQ [TepemeHHBIN dmekTpuueckuil Tok. 3akoH OMa I 1erneil mepeMeHHOTo Toka. Penienne
NPaKTHKO-OPUEHTHPOBAHHBIX 33134

OK 01., OK 02., OK 03.,
OK 04., OK 05., OK 07.
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HaumeHnoBanue Conep:xanue y4ye0HOro Mmatepuaia u GopmMbl OpraHua3anuM A TeILHOCTH 00YYAI0INXCS O6bém B | YpoBeHb Koabl koMneTeHmii,
pa3/ieioB M TeM yacax ocBoeHus1 | pOPMHPOBAHHIO KOTOPBIX
CIIOCOOCTBYET DJIEMEHT
NPOrpaMmbi
Tewma 4 ConepxaHue yaeOHOTO MaTepuana OK 01., OK 02., OK 03.,
Onrrka 1 |JIekuuonusie 3austusi Nel2 Ilpupona cBera. 3aKOHbI reoMeTprYecKOr onTHKHU. JIH3bl. [IocTpoeHHe H300paKeHUS B 2 1 OK 04., OK 05., OK 07.
JIMH3e
2 [[IpaxTudeckue 3ausatust Nell 3akonsl reomerpuyeckoi ontuky. JIMH3bL. Pelienne npakTHKo-OpUeHTHPOBAHHBIX 33134 4 2
3 |/Texumnonnble 3ansaTust Nel3 BonHoBast onTika 4 1
4 ([TpakTH4eckue 3ansTust Nel2 BonHoBbIe CBOMCTBA cBeTa. PelieHne mpakTHKO-OPUEHTHPOBAHHbBIX 33124 2 2
5 |JIekuuonnsie 3ansTus Nel4 Ksanrtosas npuposa cera. @oroaddext. Kantossie nocrynarst bopa. Crektp atroma 2 1
6 [IIpakTudeckue 3ansaTust Nel3 Ksanroas ontuka. ®orodpdexr. Criektp aroma. Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 2 2
3a71aq
Tema 5 ConepxaHue yueOHOTO MaTepuana OK 01., OK 02., OK 03.,
Crpoenne aroma 1 (JIeknmuonnbie 3anaTust Nel5 Ctpoenue sapa. PagnoakTuBHbIN pacnai. SnepHsie peakiuu OK 04., OK 05., OK 07.
2 [IIpaxTnueckue 3ansaTust Nel4 dusnka aToma 1 aTOMHOTO si/ipa. Penienue npaTiko-opHeHTHPOBAHHBIX 3a/1a4 4 2
Tema 6 Coneprkanue y4eOHOTO MaTepHaia OK 01., OK 02., OK 03.,
ACTpOHOMHSI 1 |JIexuunonnsie 3ansTus Nel6 Kocmuyeckue uccnenopanus. CotHeuHas CHCTEMa 1 OK 04., OK 05., OK 07.
2 [Jlekunonnnie 3ansTus Nel7 ["anaktrka. CoBpeMeHHBIC IPEICTABICHUS O CTPOCHUH U 3BOIIIOINH BeeneHHoi 2 1
Bcero 76

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

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

JlekunoHHas ayquToOpus:

Cryn yuurenbckuid (1 mir.)

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

Mownurop (1 mrT.)

Knaeuatypa (1 mrt.)

Kommnsrorepnas mbiib (1 mT.)

Jocka noBopoTHas (1 mit.)

[TapTa co ckambeit (28 miT.)

Cron (1 mrT.)

A N I AR

3.2. Uudopmanmonnoe odecreyeHne pean3ali NnporpamMmbl
3.2.1. OcHOBHBIE NEYATHbIE U3IAHUS

1. 1. MakumeB, ['ennanguii SIxoBneBny. @usuka : 10-i kjacc : 0a30BBIH U
yriyosieHHbIld ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienune, 2025. — 432 c. :
ui. — (Knaccuueckuii kypc). — ISMN 978-5-09-127073-0 (anektp.usn.) — Teker :

ANEeKTpPOHHBIN // Jlaup : 3nekTpoHHO-OmOIMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 1. MakumeB, I'ennaguii SIkoBieBnu. ®u3mka : 11-i kmacc : 0a30BBIA U

yriyOneHHbI ypoBHHU : yueOHuk / I'.4. Mskumes, b.b. byxosues, H.H. Corckuii; moa
pen. H.A. TlapdentnseBoii. - 13-¢ u3n., crep. - Mocksa : [Ipocsemenne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3a.) — Teker :
3NEeKTpOHHBIN // Jlaub : 3nmekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.2. /lonojHUTEIbHbIE HCTOYHUKH
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3.2.3. AutepHeT-pecypchl

DnexkTpoHHO-0MOIMOoTeYHAas cucTema - https://reader.lanbook.com
OtkpeiTas pusnka — http://www.physics.ru
®dwusuka.ru —http://www.fizika.ru
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4. KOHTPOJIb 1 OLUEHKA PE3VYJIbBTATOB OCBOEHHWSA YUEBHOI'O

INPEIMETA

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

Pe3yabTaThl 00yueHus

| Kpurepun ouenku

MeTtoabl OLIEHKH

MertanpeaMeTHbIN

OBiajieHHe YHUBEPCANbHBIMU PETYISATHBHBIMH ACHCTBUSIMMU: T)
MIPUHATHE ce0s U APYTUX JIOJeH: MPUHUMATE ce0s, TOHUMas CBOU
HEJIOCTAaTKH U JOCTOUHCTBA;

CdopmupoBaHO yMEHHE NPUHHUMAThH
cebst

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

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

ChopmupoBaHbl HABBIKH OOLICHUS U
B3aMMO/ICHCTBUS

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

OBnaseHne yHHBEPCATbHBIMI KOMMYHUKATUBHBIMA JICHCTBHSIMU:
0) coBMecCTHas AEATENbHOCTH: MOHMMATh W HCIIOJIB30BaTh
MIPEeNMYIIIeCTBAa KOMAaHHOH ¥ MHAUBUIYaNbHOI paboThl; BEIOMpATh
TEMaTHKY W METOJABI COBMECTHBIX JEHCTBHH C yd4eToM oOmmx
HMHTEPECOB U BO3MOXKHOCTEH KaX/J0T0 WIeHa KOJUICKTHBA;

CdopmupoBaHbl HaBBIKA COBMECTHOM
JIEATEILHOCTH U pabOThI B IPyIIIIe

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

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

CdopMupoBaH HaBBIK CAMOKOHTPOJISI

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

OBnazeHNe yHUBEPCAIBHBEIMH yUeOHBIMH ITI03HABATEIbHBIMU
nedicTBusiMH 0) Ga30BEIe MCCIIEOBATENIBCKIE AEHCTBHS: BIAAETh
HaBBIKAMH y49eOHO-MCCIEeN0BAaTENbCKONH W MPOEKTHOHU
JeITeIbHOCTH, HaBBIKAMH pa3penIeHus Ipo0iieM; CIIOCOOHOCTh U
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOHCKY METOJIOB PEIICHUS
NMPaKTHYECKUX 3aJa4, NPUMEHEHHIO pPa3IMYHBIX METOJOB
MO3HAHUS; OBJAJEHHE BHJIAMHU JAEATEIHbHOCTH IO ITOTYYCHHUIO
HOBOTO 3HaHUS, €r0 HHTEpIpeTaluu, IpeoOpa3oBaHHIO U
MIPUMEHEHUIO B PAa3IMYHBIX yUSOHBIX CUTYAIUsIX, B TOM YHCIIE IIPU
CO3JJaHUM YYEOHBIX M COIMAIBHBIX NMPOEKTOB; (hOpPMUPOBaHNE
HAyYHOT'O THIIAa MBIIIJICHUS, BIaJieHue HayIHOH TEPMUHOJIOTHEH,
KIIIOUEBBIMH MTOHSATHSIMH M METO/IaMH; CTaBUTh M (OPMYIHpOBATh
coOCTBeHHBIE 3aJauyd B 00pa30BaTENbHOI NESATEIBHOCTH U
KU3HEHHBIX CUTYalHIX; BBIABIATH NPUYNHHO-CIEICTBECHHBIE
CBSI3M M AKTYaJIM3UPOBATH 3ajady, BBABUTATH THIIOTE3y €€
penreHusi, HaXOJUTh apryMEeHTH JJIs JOKa3aTelIbCTBAa CBOMX
YTBEpPXKICHUHN, 3aJaBaTh NapaMeTpbl U KPUTEPHHU PEIICHUS;
aHAJIM3MPOBATH MTOJTYYCHHBIC B XO/I€ PEIICHUS 3a1a4X Pe3yIbTaThl,
KPUTHYECKN OICHUBATh MX JOCTOBEPHOCTH, IPOTHO3HPOBATH
HW3MEHEHNE B HOBBIX YCIOBHSAX; pa3pabaTbIBaTh ILIAH pPEIICHUS
npoOJIeMBl ¢ YU4ETOM aHaln3a MMEIOIIUXCS MaTePHANbHBIX U
HEMaTepHUANBHBIX PECYPCOB; OCYIIECTBISITH IleJICHANIPABICHHBIN
MOMCK IEepeHoca CpPeJCTB U CIOCO0O0B JelcTBUSA B
npo(ecCHOHANBHYIO Cpely; YMeTh IIEPEHOCHTH 3HAHHUSI B
MIO3HABATENBHYIO U MPAKTHYECKYIO 00JIaCTH JKU3HEEeSITEIIHOCTH;
YMeTb UHTETPUPOBATh 3HAHHS U3 PA3HBIX NIPEAMETHBIX 00IacTei;

CdopmMupoBaHBl HaBBHIKH y4eOHO-
HCCIIeI0BATENBCKON U MPOEKTHOU
JIEATEIbHOCTH

HabGnronenue 3a xoaom
BBIMMOTHCHHS
WHUBHIYaIBHBIX POEKTOB
W OICHKa BBIMOJHEHHBIX
NIPOEKTOB Ounenka
BBINIOJTHEHHS JIOMAIlHUX
CaMOCTOSITEIEHBIX paboT
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

OBnazeHNe yHUBEPCAIBHBIMH y4eOHBIMH II03HABAaTEIbHBIMU
JnedcTBUAMH B) paboTa ¢ mH(poOpMmanuel: BIageTh HaBBIKAMU
MONy4YeHHs] MHPOPMAOUU M3 HCTOYHHKOB pPa3HBIX THUIIOB,
CaMOCTOSATENIFHO OCYIIECTBIIATH IOUCK, aHATH3, CUCTEMATHU3aINI0
U MHTEpHpeTanuio WHGOPMANHH PA3IHIHBIX BHAOB U (GOopM
IIPe/ICTABIICHNS;

CdopmupoBaHEl HaBBHIKH PabOTHI C
HHpOpMaIen

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

OBnajieHHe YHUBEPCAIbHBIMU PETYISTHUBHBIMU JIEHCTBUAMU: a)
caMOOpraHM3aUUsl: CaMOCTOSTENbHO  OCYIIECTBIATH
M03HABATEIbHYIO JIESTENbHOCTD, BBISIBISATH MPOOIEMBI, CTABUTh U
¢bopMynupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeNbHOU
NeATeIbHOCTH M JKM3HEHHBIX CHTYalHUsX; CaMOCTOSITEIbHO
COCTaBJIATH IJIaH PEIIEHUS NMPOOIEMBI C yUYETOM HMEIOIMIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHHIA; 1eaTh
OCO3HAaHHBIA BHIOOpP, apryMeHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE; OIIEHUBATh IPHOOPETEHHBIH OIIBIT;

CbopmMupoBaHb HaBBIKH
CaMOCTOSTEIbHOH paboTH

Hab6nronenue 3a xomom
BBINOJTHEHHU S
UHANBHIYaJbHBIX IPOEKTOB
U OLICHKAa BbIIOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUS JAOMAIIHUX
CaMOCTOSITENIbHBIX paboT

OBnazeHne yHUBEPCAJIBHBIMH y4eOHBIMHM II03HABATEIbHBIMU
JNEeWCTBUSIMU a) 0a30BbIE JIOTMYECKUE JTEUCTBHS: CAMOCTOSTEIBEHO
(OpMyIMPOBATh U aKTyaIN3UPOBATh IPOOIEMY, pacCMaTPHBATh €€
BCECTOPOHHE; YCTAaHABIUBATh CYLIECTBEHHBIH IpPHU3HAK HIH
OCHOBAHHUS AN CpaBHEHHUs, Kiaccuduxanuu u 000OIIEHHS;
OINpeeIIATh LeNU AEATEIbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTCPUH
UX JIOCTHXKEHUS; BBISBIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYUS B
paccMaTpHBaeMBIX SBICHHSAX; BHOCHTb KOPPEKTHBHI B
JeATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YyJbTATOB ILIEJSM,
OLICHUBATh PUCKHU MOCJIECACTBUU JESITEIbHOCTU; pPa3BUBATh
KpeaTHBHOE MBIIDICHHE IPH PEIICHUH JKH3HEHHBIX HpOoOIIeM;

CctopmupoBaHEl HaBBIKH pabOTH HAZ
npo6GieMoil, a TakXe HaBBIKH
KpPEaTUBHOTO MBbIIIUICHUS

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

OBnaZicHHE YHHUBEPCATbHBIMU PETYSITHBHBIMU NEHCTBUSAMU: B)
9SMONHUOHANbHBIHA HHTEIIEKT, npeamnojaramuun
cOpMUPOBAHHOCTH: CaMOPETYJIHPOBAHHS, BKIOYAIOMIETO
CaMOKOHTpPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJCHUE, CIOCOOHOCTh aZANTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHHSAM M MPOSBIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHUBAIMU, BKIIOYAIOIMIEH CTpEMIEHUE K
OOCTIIKECHHIO IEeTH U YCHeXy, ONTHMH3M, WHHIMATHBHOCTB,
YMEHHE JIeHICTBOBATh, UCXOSl U3 CBOMX BO3MOKHOCTEH;

ChopmMupoBansbl HaBBIKH
CaMOperyJIMpoBaHHs, CAMOKOHTPOIS,
BHYTPEHHEH MOTHBALHN

Habnrogenune 3a xomom
BHIMOJNHEHHS
HUHIUBUYAJIBHBIX TIPOCKTOB
U OLCHKA BBIMOJIHEHHBIX
MPOEKTOB Onenka
BBIIIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT

[IpeameTHbIit

[1P65) yMeHHe y4YHTHIBATh IPaHHUNBI IPUMEHEHHS H3yYEHHBIX
¢u3nueckux Mojeineil: MaTepHanbHas TOYKa, WHEpIUaNbHas
CHCTEMa OTCuY€eTa, UACalbHBIA ra3; MOJEIU CTPOCHHUS Ta3oB,
KUJKOCTEH M TBEPJIBIX Tell, TOYCUHBIH JIEKTPUUECKUHN 3aps,
siIepHasi MOJIeNIb aTOMa, HyKJIOHHAst MOETIb aTOMHOTO sipa mpu
peureHny GpU3NIECKUX 3a/1ad;

CdopMuUpoBaHO yMECHHE YYHTHIBATH
TPaHULBl NMPUMCHEHUS H3YYCHHBIX
(usndecKkux Mojenei

OueHka MNpPaKTHYECKUX
pabor (pemeHuS
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTUPOBAHHBIX 3a]1a4)

[1P64) Bnanenne 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHUIMH,
YBEPEHHOE HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH
aHan3e pU3MYECKUX SIBICHUH U IPOLIECCOB;

CdopMupoBaHBI HABBIKM BIAICHUS
3aKOHOMEPHOCTSIMH, 3aKOHAMHU H
TEOPHSIMU TPU aHanHu3e QU3NIECKUX
SIBIIEHUH U TIPOLIECCOB;

OmeHKa HOPaKTUYECKHUX
paborT (pemenus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodpeccHOHANTBHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P67) copMUpOBaHHOCTh YMEHHS peliaTh pacyeTHBIC 3aauu C
SIBHO 3a1aHHOH ()M3MYECKON MOIENbIO, HCIOJB3Ys (hU3NUecKue
3aKOHBl U NPUHIUIBI; HA OCHOBE aHaJM3a YCJIOBHSA 3aJaul
BBIOMPATh (PU3UUECKYIO MOZEINb, BBIIEIATh (U3NUYECKHE BETHINHBI
U GOpMyJIbl, HEOOXOJUMBIE JJIS €€ PELICeHHs, IPOBOIUTH PacyeThl
U OLICHHMBATh PEANbHOCTh MOJIyUYEHHOr'0 3HauYeHUs! (PU3NYECKON
BEJIMYMHBI; PEeLIaTh KaUEeCTBEHHBIC 3a/1a4u, BHICTPAUBAs JIOTHUCCKH
HENPOTHUBOPEUYUBYIO IENOYKY pacCyXkJeHui ¢ omopoil Ha
H3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKHE SIBICHUS;

ChopMuUpOBaHO yMEHHE pEIIATh
pacuyeTHbIE 3a]a4u C ABHO 3aJaHHOM
(busnyeckoil MOJCNBI, HCIOJIB3YSI
(u3MYeCKre 3aKOHBI M MPUHIIUIIBI;

OmeHka NpaKTUYECKHUX
paborT (pemeHnus
Ka4eCTBEHHBIX, PaCUeTHBIX,
npodpeccCUOHaIbHO

OPHMEHTHPOBAHHBIX 3a]a4)

[1P610) oBageHue yMeHHIMHU paboTaTh B TPYIIIIC .

CdopmupoBano ymeHmne paboTaTth B
rpymie .

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

[1P68) chopMHpPOBaHHOCTH YMEHHS MPUMEHSITH HOJNYYCHHBIE
3HaHMA ISl OOBSCHEHHS YCIOBHH NpoTeKaHHs (U3HYECKUX
SIBIICHUI B PUPOJE U AJISl IPUHATHS NPAKTUYCCKUX PELICHHUH B
[IOBCEJHEBHOM XM3HH s obecnedyeHHus 0E30MacCHOCTU IpH
obpameHuu ¢ OBITOBBIMH NPUOOPAMHU M TEXHHYECKUMH
YCTPOCTBAMH, COXPAaHEHHUS 3J0POBbS M COOJIIOJCHUS HOPM
9KOJIOTHYECKOT0 MOBEACHHS B OKpYIKaOIIeil cpeje; MOHUMaHue
HEOOXOAUMOCTH IPUMEHEHHS AOCTHKCHUH (QH3UKH U TEXHOJIOTUH
IUIs pallHOHAIBHOTO IIPUPOIOTIONIB30BAHHS;

CdopMupoBaHO yMEHHE MPUMEHSTH
MOJTyYCHHBIC 3HAHUS JUIsl O0BICHEHHS
YCIIOBHH NpOTEKaHUs (GHUINIECKUX
SIBJICHUH B IPUPOJE U IS IPUHATHS
NPaKTHYECKUX pEMIEeHUH B
MOBCEJAHEBHOI JKU3HHU IJs
obecreueHuss 0€30MacCHOCTH IpH
oOpameHny ¢ OBITOBBIMU TPUOOpaMHU
U TEXHHYECKHUMH YyCTpPOHWCTBaMH,
COXPAHEHHMS 370POBbSI U COOIIOACHUS
HOPM 9KOJIOTMYECKOTO MOBEICHUS B
OKpyKaroLieii cpeze

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

I1P62) chopMHupOBaHHOCTh YMEHUI pacro3HaBaTh (U3NUECKUE
SIBJICHUs (IIpoIecchl) U OOBICHATh UX HAa OCHOBE M3YUYECHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MpPSIMOJIHHEHHOE
IBIDKEHME, CBOOOJHOE MaJleHHE Tell, IBI)KEHHE 110 OKPYKHOCTH,
HWHEpIUs, B3aUMOJEHCTBHE Tel, KojiebaTenbHOE IBUXKEHUE,
pe3oHaHc, BOJHOBOE ABMKeHHE; Auy3us, GpoyHOBCKOE
JIBUXKEHHE, CTPOSHUE KXUAKOCTEH M TBEPABIX TEN, U3MEHEHUE
o0beMa Ten NpU HarpeBaHUM (OXJaXAEHHUH), TEHIOBOE
paBHOBECHE, HCIapeHHe, KOHJIEHCalMs, IJaBIeHUE,
KpHUCTaIIN3alMs, KUIIEHNE, BIAKHOCTh BO3yXa, CBA3b CpeaHel
KHHETHYECKOH PHEpPruM TEMIOBOIO ABMXKEHHUS MOJEKYT C
a0COIOTHOM TeMIlepaTypoii, MOBBILICHUE ABJICHUS ra3a MpH ero
HarpeBaHHM B 3aKPBITOM COCYJE, CBSI3b MEXKJY MapamMeTpaMu
COCTOSIHUSI Ta3a B H30MpoIleccax; 3JIEKTpH3alus Tel,
B3aUMOJEHCTBUE 3apsi0B, HaTpEBaHUE NPOBOJHUKA C TOKOM,
B3aMMOJCICTBME MAarHUTOB, 3JIEKTPOMAarHUTHas HHAYKIHS,
JeficTBUE MAarHUTHOTO IOJA Ha MPOBOJHUK C TOKOM U
JOBUOKYIIUICS 3apsif, 3JIeKTPOMarHUTHbIE KOJEOAaHUsS U BOJHBI,
NpsIMOJIMHEHHOE pacnpocTpaHEHHE CBETa, OTPaKeHHUeE,
npesomiIeHne, MHTepdepeHIys, AMPPaKIKs U NOIIpU3aLHs CBETa,
aucnepcus cBeta; (GoTodIEeKTpuueckuil 3¢pdekT, cBeToBOE
JIaBJIeHHE, BOSHUKHOBEHHE JINHEIUaTOro CeKTpa aToMa BOAOpoa,
€CTECTBEHHAsl U UCKyCCTBEHHAs PaJJUOAKTHBHOCTb;

ChpopmupoBano yMeHHueE
pacrno3HaBaTh (pU3HUECKUE SBICHHS
(mpoueccsl) U OOBSACHATH UX Ha
OCHOBE U3Y4CHHBIX 3aKOHOB

OmeHka NpPaKTHYECKHUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

[1P69) chopmupoBaHHOCTE COOCTBEHHO! MO3UIIMHU 110 OTHOIICHHEO
K (pusndeckoit HHPOPMAIHH, TOTyYaeMOi U3 Pa3HBIX HCTOYHUKOB,
YMEHHI HCIO0JIb30BaTh IU(POBBIC TEXHOJOTHH ISl MOMCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAI[MH U MPEICTABICHHS YICOHOM 1
HAy4YHO-NONYJNsIpHOW HWHGPOpPMANUK; pPa3BUTHEC YMCHUI
KPUTHYECKOTO aHalli3a MoJlydyaeMoi WH(OpMAIIHH;

ChopmupoBaHa mo3uMIUSA IO
OTHOMEHHUIO K (HU3NYECKOH
nHpOpMaIKH, MoITyJaeMoil U3 pa3HbIX
HCTOYHUKOB, CQOPMHUPOBAHO YMEHHUE
HCIIONB30BaTh IIM(POBBIE TEXHOJIOTUI
U MOMCKa, CTPYKTYpUpPOBaHUS,
MHTEpIpETallul U HpeJCTaBICHUS
y4eOHOH WM Hay4YHO-IOMYIIpHOI
nHpOpMaIHH;

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTHUPOBAHHBIX 38]1a4)

[IP61) chopMupOBaHHOCTH MPEACTABICHHUI O POIH U MeCTe
(U3UKK U aCTPOHOMHUH B COBPEMEHHOH HAYYHOH KapTHHE MUPA, O
cructeMoo0pa3yromeid ponn U3UKA B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH 1 COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCHHCKIX
1 3apyOeKHBIX YyUYEHBIX-(OU3UKOB B Pa3BUTUE HAYKH; TIOHHMAaHHE
¢u3nuecKoi CymHOCTH HaOIIOZaeMbIX SIBICHHH MHKPOMHPA,
MakpoMHpa M MeraMmupa; MOHHMAaHHE POJIM aCTPOHOMHUH B
MIPAKTUIECKOHN NEesITeTbHOCTH YeIOBeKa W HaIbHEHIIEM HaydHO-
TEXHHYECKOM pa3BUTHH, POJU (PU3UKH B (OPMHPOBAHHUHU
Kpyro3opa u (yHKIHOHAIBHOH TIPaMOTHOCTH YEJIOBEKa IS
pelIeHus PaKTHIECKUX 3a/4ad;

CdopmupoBaHa cuctemMa 3HAHHI O
ponu u MecTe (HU3UKH U aCTPOHOMUH
B COBPEMEHHON HayuyHOH KapTUHE
MHpa, 0 CHCTEMOOOpa3ylomend poian
(U3UKN B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH H COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCUNCKHUX U
3apyO0eKHBIX YUYCHBIX-(QU3UKOB B
pa3BHTHE HAayKH; ITOHHMAaHUE
busmueckoi CYIHOCTH
HAOII0IaeMbIX SIBICHHH MHKpPOMHUpA,
MaKpoOMHpa W MEraMupa; MOHUMAaHHUe
pONM acCTPOHOMHH B MPAKTHUECKOIT
JeITEeIbHOCTH dYelloBeKa U
JaJbHEHIIEM HAayYHO-TEXHHIECKOM
pa3BUTHUH, ponu GHU3UKU B
¢bopMUpOBaHHH KpyTo3opa H
(GYHKOHMOHAIBHONH T'PaMOTHOCTH
yeloBEeKa NS pEIMEHHuS

NPAaKTUYCCKUX 3aHayv,

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANIBHO

OPHEHTHPOBAHHBIX 32/1a4)
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

[1P63) BrasieHNEe OCHOBOIOIATAIOIIUMH (PU3NIECKUMU TOHITUSIMHI
U BEIWYWHAMH, XapaKTECPUIYIIIHUMH (PHU3HUECKHE MPOIECCH
(CBSI3aHHBIMH C MEXAaHUYECKHM IBH)KCHHEM, B3aHMOJEHCTBHEM
TeJl, MEXaHUYECKMMHU KOJIICOAHMSIMH M BOJHAMH;, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIJIOBEIMH MPOLECCAMH;
JNEKTPUYECKUM U MATHUTHBIM TIOJISIMH, SJIEKTPHYECKHM TOKOM,
9JEKTPOMAarHUTHBIMHA KOJCOAHUAMH W BOJIHAMH; ONTHYCCKUMH
SIBIICHUSIMU; KBAHTOBBIMH SIBIICHUSAMH, CTPOCHHEM aToMa U
aTOMHOTO fOpa, paIMOaKTUBHOCTHI); BIAJCHHE
OCHOBOTOJIATAIONIUMHA aCTPOHOMHYECKUMHU TOHSITHAMH,
MO3BOJIIIONINMHE XapaKTEPU30BaTh IMPOLECCHI, TPOUCXOIAIINE Ha
3Be3JaX, B 3BE3JHBIX CHCTEMaX, B MEKTraJaKTHUYECKOH cpene;
IBIDKEHNE HEOCCHBIX TEII, SBOJIIOIUIO 3BE3/1 U BeeneHHoi;

CdopmupoBaHBl HAaBHIKH BIaACHUS
OCHOBOIIOJIATAIOIINMH (PU3NIECKUMH
MOHSATUSAMH U BeIUYHHAMU,
XapaKTepU3yIMUMH (QHU3NIECKHIE
TIPOLIECCHI

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P66) BnameHne OCHOBHBIMM METOJAaMU HayYHOT'O MO3HAHWI,
HCIOJIb3YEeMBIMU B (DU3MKE: MPOBOAMUTH MPSMbIe U KOCBEHHBIE
H“3MepeHus PU3NYECKUX BEIMYUH, BEIOMPAs ONTUMANBHBINA CIOCO0
U3MEPEHUSI U HCNONb3ys H3BECTHBIE METOIBl OLEHKHU
NOTPEIHOCTEN HM3MEPEHUM, MNPOBOAUTb MCCIEAOBAHUE
3aBUCUMOCTEH (DM3MYECKHX BEIMYUH C MCIIOJIb30BAHUEM IPSIMBIX
n3MepeHuil, OOBSICHATh MOJyUYEeHHBbIE PE3yNbTaThl, UCHOIb3YS
¢busnuecKkue TEOPHUH, 3aKOHBI U MOHATHUSA, U JelaTh BBIBOJBI;
co0momaTe mpaBuia 0€30HacHOTO TpyAa HpU HPOBEACHUH
HCCIIeIOBaHUIM B paMKaxX y4eOHOro 3KCHEpUMEHTa U y4yeOHO-
HCCIIE0BATENbCKON JEATENLHOCTH C UCIOIb30BaHUEM IU(BPOBBIX
U3MEPUTENbHBIX YCTPOUCTB U 1ab0opaTOpHOTO 000pYyIOBAHUS;
c(hOpPMUPOBAHHOCTb NPEACTABJICHUH O METOJAX MOJYYCHHS
HAayYHBIX ACTPOHOMHYECKUX 3HAHHH;

CoopMupoBaH HaBBIK BJAJCHUSA
OCHOBHBIMH METOJaMH HAay4YHOTO
HO3HAHUSL, UCTIONIB3YEMBIMHU B (pU3HKE

OmeHKka NOpPaKTHYECKUX
paborT (pemenus
KaUeCTBCHHbBIX, PACUETHBIX,
npodpeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)
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