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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 .

Pabouas nporpamma yueOHOM TUCIUILUIMHBI COCTABICHA HA OCHOBAaHUM Y4EOHOIO
miaHa mo crnenuajdbHOCTH «08.02.01 CTpOUTEILCTBO M JKCILUIVAaTAlUd 3JaHUU H
COODPVKEHUI»




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

VYI1.13 ®usuka

(HaumeHosanUe OUCYUNTUHDL)

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

VuebHas puciuminda YII.13 ®dusmka sgBiageTcs o0043aTEIbHON 4YacTbhIO
obmeo6pazoBaTenbHoro mukia B coorBercTBun ®I'OC COO. Ocoboe 3HaUYeHUE
AUCHUIIIMHA UMEET IpU (POPMUPOBAHUM U pa3BUTUHM 00mux kommeTeHnui (OK),
npodeccuoHanbHbIx kKommeTeHui (I11K):

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

2. OK 06. IIposBaATh rpakIaHCKO-NATPUOTUYECKYIO MO3ULHIO, TEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJECHHE Ha OCHOBE TPAJUIMOHHBIX POCCUHCKHX JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEW, B TOM YHCJIE C YYETOM TapMOHU3ALNHN MEKHAIMOHAIBHBIX U
MEXPEJIUTHO3HbIX OTHOWIEHUN, MPUMEHATHh CTAaHIAPThl AHTHUKOPPYNLUHOHHOTO
NOBEACHUS

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

4. OK 02. HUcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, AHAJIN3a U UHTEPIIPETALUN
uHpopManuu U HUHGPOpPMALMOHHBIE TEXHOJOTUHU I BBINOJHEHHUS 3ajaad
npodecCuoHaNbHON AESITEIBLHOCTH

5. OK 01. Beibupats criocoObl pemieHus 3aaad npodecCHoHaIbHON NEeSTeIHbHOCTH
INPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM

6. [1K 1.2. BInoaHsATh CTaHAAPTHBIE (TUIIOBBIE) PACYETHI CTPOUTENBHBIX KOHCTPYKLUN

1.2. Lleas u njiaHupyemMble pe3yabTaThbl OCBOEHHS JUCIUIINHDI

Lenu:

* opMupoBaHue y 00y4aIOIMMUXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs,
3HAYUMOCTH (PM3UYECKUX 3HAHUH JJII COBPEMEHHOTO KBATH(PDUITUPOBAHHOTO
CIICIIMAIINCTA MPH OCYIIECTBICHUH €T0 TPO(PECCHOHATILHON JIEATeIIbHOCTH;

* popMUpOBaHUE ECTECTBEHHO-HAYYHON rPaMOTHOCTH;



* 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:



Haumenosanne komnerenunii|Haumenosanue pesy.in a "TIpexmernsiii" cormacuno ®T'OC|H pesyabraToB Tuna "Meranpeamernsiii' cornacio ®T'OC| pe3yabTaToB

cormacio ®I'OC CIIO COO Tuna "JInaHOCTHBII" coriacHo
dIroc COO

OK 07. Cogpeitctsosats[IP68) chopmup b YMEHHUs Th HOJTyYeHHbIE 3HaHUs 11A|OBIaeHHe yHHBEPCAJAbHBIMU PEryIATHBHBIMH JeHcTBUAMH: a)|B  wacTm TrpaxaaHCKOro

co: el OKDY: il cpepl, |of y it npoTekaHns (U3NYECKUX SBICHHI B IIPHPOJIC H|CAMOOPraHH3alUs: CaMOCTOATEIbHO OCYIIECTBISTh I[103HABATEIbHYIO|BOCIIHTAHMS CHOCOBHOCTD,

pecypcochepekeHHIO, TIPHMEHSATH|
3HaHHA 00 M3MEHEHHH KJiumara,
11 M H 1L M 11 bL GepexknuBOTO|
npoussoacTBa, G PeKTHBHO|
eiicTBOBATL B YPE3BBHIYAHHBIX|
CUTYaIHsIX

JUIS TIPHHATHS NPAKTHYECKHX PEHICHHH B NMOBCEIHEBHOM KH3HH JUIS
oGecrieyenns 6e30MacHOCTH MpH 0OpaleHNH ¢ GBITOBLIMH MPUOOpPaMH 1
TEXHHIECKMMH YCTPOHCTBAMH, COXPAHEHHUs 3/10pPOBbS M COOMIOAEHNS|

JICATEIILHOCTD, BBISIBIIATH NPOOJIEMBI, CTaBHTh M (hOPMYJIHPOBaTH COOCTBEHHBIC|

OIlCHUBATh CHTYAlUHUIO M

3a1a4M B 06pa30BATENLHON AEATENBHOCTH M JKH3HEHHBIX CHTyaIlHs
CaMOCTOATEIBHO COCTABIATE IIAH PELICHHS MPOOIEMBI C YUYETOM MMEIOMIHXCs]

Th p

OpPHEHTHPYACh Ha MOPATbHO-

HOPM 9KOJIOrHYECKOro B OKpY it cpene; nonu
[HEOOXOMMOCTH TPUMCHEHHUS IOCTHKCHHUIT (PM3MKH M TEXHOJIOTHil JUIs
PALIMOHAILHOTO NIPHPOJIOTIONB30BAHHS;;

TIP66) BiajgeHHE OCHOBHBLIMHM METOJAAMH HAay4HOTO IO3HAHMSA,

1CromB3Yy B usnke: Tb NIPAMBIE M
(u3nuecKUX BENMYMH, BHIOMPAs ONTHMAJIBHBIH CIOCOD M3MEPEHHS U
MCIIOJIB3Ysl M3BECTHBIC METOJBI OLEHKH TOTPEHIHOCTEH H3MEepeHHil,
IPOBOMTE MCCIIEI0BAHME 3aBUCHMOCTEH (DU3HYECKMX BENHYHH C
MCIIONB30BAHHEM MPAMBIX H3MEPEHHIl, OOBACHATH IIOTYYEHHBIC
pe3y/IbTaThi, HCMOJIB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHA, U
leaTh BBIBOJBI; cOOMIOATh MpaBuia 6E30MacHOTO Tpylda HpH
pOBENICHNH HCCIIENIOBaHHi B paMKaX y4eOHOTO SKCTIEPUMEHTa U y4eOHO-|
HCCITeI0BATENBCKON AEATENBHOCTH C HCMONb30BAHHEM HH(PPOBBIX
M3MEPUTENBHBIX YCTPOMCTB M 1ab0paTopHOro 060pyaOBaHHS;
chopMHPOBAHHOCTH MPEICTABJICHHH O METOJAX MOJYYCHHs HAyUHbBIX
acTPOHOMHYECKHX 3HAHHI;;

ITP61) chopMUPOBAHHOCTH MPEJCTABICHUE O POIN M MecTe GU3HKH U
aCTPOHOMHM B COBpPEMEHHOH HayYHOH KapTHHE MEpa, O
cucTemooGpasyoleii poiiu GU3MKH B PA3BUTHHM ECTECTBEHHBIX HAYK,
TCXHMKM M COBPCMCHHBIX TCXHOJIOTHH, O BKIaJe POCCHHCKHX M
3apyOeKHBIX YYEHBIX-QU3MKOB B Pa3BUTHE HAayKH; MOHHMaHHe|
pusnueckoit cymuocTH HAGMOAAEMBIX SBJIEHHIT MHKPOMHPA, MaKpOMHPa|
W MeraMupa; NMOHMMAaHHE POJNM ACTPOHOMHHM B MPAKTHYECKOI
/e Te/IbHOCTH YE/IOBEKA M JallbHEHIICM HAYYHO-TEXHHUCCKOM Pa3BHTHH,
ponn Gu3MKH B GOPMHPOBAHMH Kpyrosopa M (yHKIHOHAIbHOH
TPaMOTHOCTH Y€JIOBEKA /U PELIEHUs NPAKTHYECKHX 3a71ad;;

IP63) BiajeHHEe OCHOBOMONATAIOMMUMH (DHUIMUSCKHMH MOHATHAMH U
BEJTMYHHAMM, XapaKTEPU3YIOUHMHU (GU3HYecKHe MPoIecchl (CBs

1€ 3Mep

CYpPCOB, COOCTBEHHbIX BC Teii 1 mp TeHUi; nenarh ¢ it
BHIGOD, apryMEHTHPOBATH €ro, 6paTh OTBETCTBEHHOCT 3 PEIICHHE; OLCHUBATH
MPHOOPETEHHBII OMBIT;;

(OBI1ajieHNe YHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMH JICHCTBHAME: §) COBMECTHAs|
esATeNbHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAHIHOH M
MHIMBUYalbHOH PaGOTHI; BHIOMPATh TEMATHKY M METOMIBI COBMECTHBIX|
IeliCTBHI ¢ ydeTOM OONIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO diIeHA|
KomeKTHBA;;

(Onanenue PCAbHBIMU TO3HABAT neiicteusamu 6)|
6a30Bbie MCCIEI0BATEIBCKHE JACHCTBHA: BIAJeTh HABBHIKAMH YueOHO-
HCCIeI0BATENCKONH H NMPOCKTHOMH JEATCILHOCTH, HABBIKAMH Pa3pelICHU|
poGiem; CMocoGHOCTh M TOTOBHOCTH K CAMOCTOSITENIEHOMY TTOMCKY METO/IOB|
[PSIICHNMS MPAKTHYECKUX 3a71ad, IPUMEHEHHIO PA3ITHIHBIX METOIOB TTO3HAHHUS,
oBJaJleHHe BHIAMM JEATEIBHOCTH O IOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalUH, NPeo6Pa3OBAHUI0 U NPHUMEHCHHIO B PA3JIHYHBIX YUCOHBIX
CHTyaIlHsAX, B TOM YHCJIE TIPH CO3JIaHHH y4eOHBIX M COIHAIBHBIX MPOEKTO
(hopMHpOBaHHE HAyYHOrO THITA MBIIUICHIS, BIaJICHHE HAYYHOH TEPMUHOIOTHEIT,
KITI0YEBBIMU TIOHATHSIMH H METOJAMH; CTaBHTb U (JOPMYIHPOBATH COOCTBEHHBIE|
3a1aun B 06pa30BaTEIbHOI ACATEIBHOCTH M KU3HCHHBIX CHTYALMSX; BBIABIATH
PUYHHHO-CJICICTBEHHBIC CBA3M M AKTYaJH3MPOBAaTh 3ajavy, BBIIABHIATh
rMnoTe3y ee pemIeHHs, HAXOJMTh apryMEHTHI Js JI0Ka3aTelbCTBa CBOHMX
yTBEpIKICHHIT, 3a1aBaTh MapaMeTPhl M KPUTEPHH PCILICHHS; aHANH3HPOBATH
MOJTyYEHHbIE B XOJIe PEUIEHHUs 3a/[aul Pe3yJIbTaThl, KPHTHUECKH OLEHUBATh MX
I0CTOBEPHOCTD, POrHO3HPOBATH H3MCHEHHE B HOBBIX YCJIOBHAX; pa3pabaThiBaTh
NJIaH pelieHns NPoONEMBI C YUETOM aHaliH3a MMEIONIMXCA MaTepHaIbHBIX H

paBCTBEHHBIE HOPMBI H
LIEHHOCTH;;

B wacTH HEHHOCTH Hay4HOro
cpopMHPOBAHHOCTD
MUpPDOBO33pEeHHS,
COOTBETCTBYIMETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ 0GIIECTBEHHOI MPaKTHKH,
OCHOBaHHOTO Ha JHaJIOTe KyJIbTYp,
CMOCOBCTBYIOMEr0  OCO3HAHHIO
CBOErO MECTa B MOJIUKYILTYPHOM
Mipe;;

B wacTH 9JKOJIOTHYECKOTO
BOCHHUTAHUA: yMeHHE
NPOrHO3MpPOBATH

TO3HAHUSA:

;|HeGnaronpuATHEIE SKONOrHYECKHE

MOCNECTBHS MPEAIPHHAMACMBIX
neficTBHiIL, MPeoTBpaIaTh UX;;

B yacTu TPYJA0BOI0 BOCIHTAHHS:
MHTEpEC K pasIMuHbIM chepam
nmpodeccuonHanbHOil
IeATeTBHOCTH, YMEHHE COBEpINATH
oco3HaHHBIH BeIGOp Oyayuiei
npodeccun M peann3oBHIBATH
COOCTBCHHBIC KI3HCHHBIC TLIAHBI;

HEeMaTepHATbHBIX PECYPCOB; OCYIIECTBIIATh JICHHBIH MOUCK

B dacTH LEHHOCTH HAay4YHOTO,

cpescTB 1 croco6oB AeiicTBHS B MPO(ECcCHOHANBHYIO CPey; YMETh Iep

Th)

oc LEHHOCTH

3HAHMs B MO3HABATENBHYIO M NPAKTHYECKYIO 006JIACTH XKH3HEACATETbHOCTH;

C MCXaHMYECKUM JIBHIKCHHEM, B3aMMOJICHCTBHEM TEll, MEXaHUYCCKUMM
KoneOaHHAMH H BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEMIOBHIMH MPOLECCAMH; JNEKTPUYECKMM M MArHUTHBIM TOJSAMH,
3JICKTPHYECKUM TOKOM, 2JIEKTPOMArHUTHBIMM KOJI€OaHUAMH M BOJTHAMH;
ONTHYECKUMMU SBJICHUAMY; KBAHTOBBIMU aTomMa

YMEeTh MHTErPHPOBATH 3HAHHs H3 Pa3HBIX NPE/IMETHBIX 0OIIACTEi;;

(OBJ1a/IcHNE YHHBEPCATLHBIMU PETYJIATHBHBIMHU JICHCTBHAMH: B) IMOLMOHATLHbI]
MHTEIIEKT, MPEeANoNaralmui chopMHPOBAHHOCTE: CaMOPETYJIHPOBAHHS,
BKJTIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTb 3a CBOE

crp
ATOMHOTO S/Ipa, PaIMOAKTHBHOCTBIO); BJIaJICHHE OCHOBOTOIArAIONIHMH
ACTPOHOMUYECKHMH MOHSTHAMH, MO3BOJISIOIIMMHI XapaKTepH30BaTh
mpouecchl, MPOMCXOAANME HA 3BE34aX, B 3BE3MHBIX CHCTEMax, B
MEKIaJlaKTHUECKO# CpeJie; ABHKEHHE HEOCCHBIX TeJl, SBOMIOLHIO 3BE3]1 U,
Bcenennoii;;

TIP69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HIMH MO OTHOIICHHIO K|
brsmueckoii HHDOPMALIH, 0Ty IAEMOI U3 PA3HBIX HCTOYHHKOB, it

Th aJ[alTHPOBATHCA K SMOLHOHAIBHBIM H3MCHECHUSM H|
NPOSABIATE THOKOCTh, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIONIEH CTPEMJIEHHE K JOCTHIKEHHIO IEJH M yCIeXy, ONTHMHU3M,

HayuyHOH NeATENbHOCTH,
FOTOBHOCTh  OCYHIECTBIATH
NPOEKTHYIO M HCCIIEI0BATEIBCKYIO
eATeNbHOCTh HHANBUIYATBHO U B
rpyne.;

B 9yacTH JKONOTHYECKOTO
BOCTIMTAHHS: aKTHBHOE HENPHSATHE
MeiicTBUH, NPHHOCAMMX Bpen|

MHHUIHATHBHOCTD, YMEHHE JIeHCTBOBATD, HCXOMISl M3 CBOMX Teil;;
(OBJ1ajicHHE YHUBEPCATbHBIMU PEIYIATHBHBIMH JCHCTBHAME: §) CAMOKOHTPOIIb!
1aBaTh OIEHKY HOBBIM CHTYaIMsIM, BHOCHTh KOPPEKTHBEI B J€ATCIBHOCTh,
OLIEHNBATH COOTBETCTBHE PE3YNHTATOB IETISIM;;

OBtajienue y, pCaTbHBIME KOMMYHHKATUBHBIMH JeiiCTBUAMY: a) obuieHue:|

HCrO/Ib30BaTh HH(POBBIC TEXHOIOIHH JUT MOMCKA, CTPYKTYPHPOBAHH,

oCymecTBIATh KOMMYHHKALHH BO BCEX cepax KH3HH; PACIO3HABATH)

MHTCPIPETAHH H NPEJACTABICHUSA Y4eOHON M Hay4HO-IIONY.

JILHBIC CPEJICTBA TIOHUMATh COLMANBHBIX 3HAKOB,|

MHpOpMaNNK; pa3sBUTHE YMEHHIl KPUTHYECKOTO aHaan3a Mojy
nHdopmarum;;

T1P62) chopMUPOBAHHOCTH YMEHHUI Paciio3HaBaTh (H3NUECKHE SIBICHMUs)
(mporecchl) H OOBACHATE HX HA OCHOBE H3YYEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PaBHOYCKOPEHHOE MNpPAMOJIHHEHHOE JBHKEHHE,
CBOﬁOﬂ”Oe Tajg€Hue TeJI, ABUIKEHUE MO OKPYKHOCTH, MHEPUHA,

Th TIpE] LUTKH CHTYyaluii U cMATYaTh KOHQIHKTEL;
BIIaJIeTh PA3IMUHBIME CIIOCO6AaMH OOIICHHS M B3aUMOJICHCTBHS;;
(OBj1azieHHe YHHBEPCAJIbHBIMH yu4eOHBIMH IO3HABATE/ILHBIMH JCHCTBUAMH B)|
paboTa ¢ MH(pOpMAalKEii: BlIajeTh HABBIKAMH IOJyYeHHsS HHOOPMALNH H3|
[MCTOYHUKOB PasHbIX THIIOB, CAMOCTOATEIBHO OCYIICCTBIATEL MOUCK, aHAJIN3,)
[CHCTEMATH3AIHI0 U HHTEPNPETALHIO mlc]mpmauun PasIMYHBIX BH/IOB U (‘l)OPM

THBI

B3aMMOJCHCTBHE TelI, KonebaTenbHoe p BOIIHOBOE
nBikenne; auddysus, 6POyHOBCKOE JBHKEHHE, CTPOCHHE KHAKOCTEHl 1)
TBEPJIBIX TCJI, M3MCHEHHE 00heMa Tell NPH HArpeBaHUHU (OXJIaXK/ICHHH),
TennoBoe paBHOBECHE, HCTApeHHE, KOHJCHCANMA, MIaBlIeHHUE,
KpHCTaIIM3anus, KANEHHE, BIAKHOCTh BO3JyXa, CBA3b CPemHEH
KHHETHYECKOii SHEPIHH TETIOBOTO JBMKEHHUS MOJIEKYJ ¢ abCOMIOTHOMH
TeMIIepaTypoil, NOBBILICHHE JABJICHUs Ia3a IIPH Cr0 HArPeBAHHH B
3aKpBITOM COCyJE, CBA3b MEKJIY MapaMeTpaMH COCTOSHHMS rasa Bj
M30mporeccax; MEKTPH3ALIS TeJ, B3AHMOJCHCTBHE 3apsI0B, HArPEBAHHC
[POBOJHHMKA C TOKOM, B3aMMOJEHCTBHE MArHHTOB, 3IEKTPOMArHHTHAS,
WHYKIHs, IefCTBHE MarHUTHOTO TMOJA HAa MPOBOJIHHMK C TOKOM M|
BHOKYIIMIiCA 3apsijl, dJICKTPOMarHUTHBIC KoleOaHHs M BOJHBI,
TIPSIMO. i pacmpocTt CBeTa, OT NPENOMIICHHE,|
unTepbepenuus, InGpaKIisL U MONAPHU3ALKS CBETA, ANCIEPCHS CBETA;
boTodnexTpuueckuii s dext, cBeTOBOE HaBIEHHE, BO3HHKHOBEHHE
JIMHEHYaToOro CreKTpa aToMa BOJ0PO/Ia, ECTECTBEHHAA M MCKYCCTBEHHAs
PaJIMOAaKTHBHOCT;;

I1P67) copMHUPOBAHHOCTH YMEHHS PEIIAaTh PACUETHBIC 3aJa4H C ABHO
3a7aHHON (H3MUECKOH MOAENBIO, HCMOMb3Ys (QH3MUECKHE 3aKOHBI
NPUHIKIIBI; HA OCHOBE aHAJIH3a YCJIOBM 3a/laul BHIOMPATh (PU3HUYCCKYIO|
MOJIeNTh, BBINEATh (pH3HUECKHE BETHIHHBI H (hOPMYIIBI, HEOOXOMMBIE]
U1 ee pemieHus, MPOBOJAMTL PACUETHI M OLUEHHBATH PEANbHOCTB)
Moy deHHOro 3HaYeHHs (H3HUECKON BEMMUMHBL; PEIIATh KAaYECTBEHHBIC
3a7auu, BBICTPAMBAs JIOTHYECKH HENPOTHBOPEUHBYIO LEMOUKY
[paccysKJICHHH C OTOpoii Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
pusnueckue sBIEHNS;;

ITPG10) oBnajienne yMeHHAMH paboTaTh B TPyIIE .;

[IP65) ymeHHe y4YMTBIBATH TPAaHMIbl NMPUMEHEHHUS H3Y4EHHBIX|
busnueckux Mojesieii: MaTepHabHas TOUKA, HHEPUHATbHAA CHCTEMA
oTCUeTa, HIeaNbHBII Ia3; MOJIEH CTPOCHHS Ta30B, XKMKOCTCH H TBEPIIBIX
Ten, TOYCUHBIH JTEKTPHUCCKHIl 3apsi, sAepHAs MOJENb aToMa,
HYKJIOHHAst MOJIE/Tb ATOMHOT'O SPa IPH PELICHHH (U3MYECKUX 3a1at;;
[1PG4) Br1ajieHHe 3aK0! H TE0p YBEpEHHOE|
MCTIONIB30BAHKE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHamm3e GU3HICCKHX
SIBJICHHIT 1 TIPOLIECCOB;

YCTAMH,

OBJ1ajicHHe YHUBEPCATIbHBIMH Y4eOHBIMH [O3HABATCIBHBIMU ACHCTBUAME a)

npesc

6a30BbIC JIOTHYECKHE JICHCTBHA: CAMOCTOATENBHO (OPMYJIHPOBATH H
aKTyann3MpoBaTh NpobJIEMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABIHBAT|
CyIIECTBEHHBIH MPH3HAK MM C JUISE us, K i u ¥

06001IeH s; OTIPe/IeNATh LEH JIeATENbHOCTH, 3a/1aBaTh 1apaMeTPhbl U KPUTEPHH|
(MX JOCTHXKCHHUSA, BbIABIATL 3aKOHOMCPHOCTH M IIPOTHBOpPCYHUA B
[PaCCMaTPUBACMBIX ABJICHUAX; BHOCUTh KOPPEKTHBEI B JICATCIIBHOCTD, OLIEHHUBATH|
[COOTBETCTBHE pE3YyAbTATOB IMEIAM, OLUCHHBATL PHCKH I'IOCHCJJCTBHI?I[
I€ATCIbHOCTH; Pa3sBUBATh KPEATHBHOE MBILIIJICHHUE TIPH PELICHHH JKH3HEHHBIX|
npoGeM;;

OBJ1aJIcHHE YHHBEPCAIILHBIMH PETYJIATHBHBIMHU JICHCTBHAMU: T) IPHHATHE cCOs 1
APYTHX J'Il(\f.(eﬁ: TIpUHUMATH CEGH, TIOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA;

OKpY cpeze;;

B yacTH TpyJ0BOTO BOCIHTAHHS:
TOTOBHOCTH M CIIOCOOHOCTH K.
o6pa3oBaHUIO "
CaMOOGpﬂZOBaHHlO Haj
NPOTSIKEHUH BCEH JKUM3HMU;;

B yacTu TpyJ0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
[1CATECIIBHOCTH TEXHOJIOTHYECKON U
COLHMAIbHOH HANPaBIEHHOCTH,
COCOOHOCTh MHUIHHUPOBATH,
TJIAHHPOBATE U CaMOCTOATEIIBHO!
BBITIOJIHATE TAKYI0 JICATEIBHOCTD;
B uacT TpPyn0BOTO BOCIHTAHHS:
IOTOBHOCTH K TPY/y, OCO3HaHHE
HEHHOCTH MacTepcTBa,
Tpyaomooue;;

B uwactm ¢dusmyeckoro
BOCIIHTAHHs: COPMUPOBAHHOCTH
3110poBoro 1 Ge3omnacHoro obpasa
KHU3HH, OTBETCTBECHHOTIO
OTHOIIEHHS K CBOEMY 3/10POBBIO;;
B dacTH TpaxmaHCKOTo
BOCITHTAHUA: OCO3HAHUE JIMYHOIO]
BKJIajJa B TOCTpPOCHHEC
ycToitumBoro Oyaymero;;

B uwacTm TpaxmaHCKOTO
BOCITHTAHHs: COPMUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHMA,
DTHYECKOI'0 TMOBEACHMA;;

B uwacTm TrpaxmaHcKoOro
BOCIMUTAHUA: NPpUHATHE
[TPAJAUIIHOHHBIX HallMOHAJIBHBIX,
obGmedyenoBedyeCcKHX
TYMAHHUCTHYECCKHUX
IeMOKPATHYECKHX LIEHHOCTE;;

B uyacTm 93CTETHYECKOTO
BOCIHMTAHHA:  ICTETHYCCKOE
OTHOWIIEHHE K MHUpPY, BKIHOYasd
[OCTETUKY 65!1"&], HAay4YHOTO H
[TEXHHYECKOTro TBOpUYECTBA,
cropTa, Tpy/la M OOLICCTBCHHBIX
OTHOIICHMIA;

"




Haumenosanne komnerenunii|Haumenosanue pesy.in a "TIpexmernsiii" cormacuno ®T'OC|H pesyabraToB Tuna "Meranpeamernsiii' cornacio ®T'OC| pe3yabTaToB

cormacio ®I'OC CIIO COO Tuna "JInaHOCTHBII" coriacHo
dIroc COO

(OK 06. IposBasate rpakmancko-[IIP68) chopmup b YMEHHUs Th HOJTyYeHHbIE 3HaHUs 11A|OBIaeHHe yHHBEPCAJAbHBIMU PEryIATHBHBIMH JeHcTBUAMH: a)|B  wacTm TrpaxaaHCKOro

MaTpHOTHYECKY IO
IEMOHCTPHPOBATE  OCO3HAHHOC
moBejeHME Ha OCHOBE
TPaJMIHOHHBIX  POCCHICKHUX|
1Yy XOBHO-HPAaBCTBEHH B X|

MO3ULHIO,

0GBACHCHHS YCIIOBHIl MIPOTEKaHHs (PU3MUCCKUX ABJICHUI B IIPUPOJC U
JUIS TIPHHATHS NPAKTHYECKHX PEHICHHH B NMOBCEIHEBHOM KH3HH JUIS
oGecrieyenns 6e30MacHOCTH MpH 0OpaleHNH ¢ GBITOBLIMH MPUOOpPaMH 1
TEXHHIECKMMH YCTPOHCTBAMH, COXPAHEHHUs 3/10pPOBbS M COOMIOAEHNS|

CaMOOpTaHH3alHs: CAMOCTOATEIbHO OCYMIECTBISTh [03HABATEIbHYIO|
JICATEIILHOCTD, BBISIBIIATH NPOOJIEMBI, CTaBHTh M (hOPMYJIHPOBaTH COOCTBEHHBIC|

cnocobHOCTD
cuTyaunuio u

BOCIIMTAHUS:
OICHUBATH

3a1a4M B 06pa30BATENLHON AEATENBHOCTH M JKH3HEHHBIX CHTyaIlHs
CaMOCTOATEIBHO COCTABIATE IIAH PELICHHS MPOOIEMBI C YUYETOM MMEIOMIHXCs]

Th p

OpPHEHTHPYACh Ha MOPATbHO-

HOPM 9KOJIOTHYECKOro B OKpY it cpeste; mouu

LICHHOCTEH, B TOM UHCIIC C YUeTY
FapMOHHU3AIMH MEKHAIHOHATIBHBIX
1 MEKPEIUTHO3HBIX OTHOUJEHHi/i,
[IPUMEHATH CTAaHIAPTHI
AHTHKOPPYIILHOHHOTO OBE/CHHS!

00X0IMMOCTH TPH:! JIOCTHKCHUH (PU3UKH M TEXHOJOTHH JUIs
PALIMOHAILHOTO NIPHPOJIOTIONB30BAHHS;;
TIP66) BiajgeHHE OCHOBHBLIMHM METOJAAMH HAay4HOTO IO3HAHMSA,

1CromB3Yy B usnke: Tb NIPAMBIE M
(u3nuecKUX BENMYMH, BHIOMPAs ONTHMAJIBHBIH CIOCOD M3MEPEHHS U
MCIIOJIB3Ysl M3BECTHBIC METOJBI OLEHKH TOTPEHIHOCTEH H3MEepeHHil,
IPOBOMTE MCCIIEI0BAHME 3aBUCHMOCTEH (DU3HYECKMX BENHYHH C
MCIIONB30BAHHEM MPAMBIX H3MEPEHHIl, OOBACHATH IIOTYYEHHBIC
pe3y/IbTaThi, HCMOJIB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHA, U
leaTh BBIBOJBI; cOOMIOATh MpaBuia 6E30MacHOTO Tpylda HpH
pOBENICHNH HCCIIENIOBaHHi B paMKaX y4eOHOTO SKCTIEPUMEHTa U y4eOHO-|
HCCITeI0BATENBCKON AEATENBHOCTH C HCMONb30BAHHEM HH(PPOBBIX
M3MEPUTENBHBIX YCTPOMCTB M 1ab0paTopHOro 060pyaOBaHHS;
chopMHPOBAHHOCTH MPEICTABJICHHH O METOJAX MOJYYCHHs HAyUHbBIX
acTPOHOMHYECKHX 3HAHHI;;

ITP61) chopMUPOBAHHOCTH MPEJCTABICHUE O POIN M MecTe GU3HKH U
aCTPOHOMHM B COBpPEMEHHOH HayYHOH KapTHHE MEpa, O
cucTemooGpasyoleii poiiu GU3MKH B PA3BUTHHM ECTECTBEHHBIX HAYK,
TCXHMKM M COBPCMCHHBIX TCXHOJIOTHH, O BKIaJe POCCHHCKHX M
3apyOeKHBIX YYEHBIX-QU3MKOB B Pa3BUTHE HAayKH; MOHHMaHHe|
pusnueckoit cymuocTH HAGMOAAEMBIX SBJIEHHIT MHKPOMHPA, MaKpOMHPa|
W MeraMupa; NMOHMMAaHHE POJNM ACTPOHOMHHM B MPAKTHYECKOI
/e Te/IbHOCTH YE/IOBEKA M JallbHEHIICM HAYYHO-TEXHHUCCKOM Pa3BHTHH,
ponn Gu3MKH B GOPMHPOBAHMH Kpyrosopa M (yHKIHOHAIbHOH
TPaMOTHOCTH Y€JIOBEKA /U PELIEHUs NPAKTHYECKHX 3a71ad;;

IP63) BiajeHHEe OCHOBOMONATAIOMMUMH (DHUIMUSCKHMH MOHATHAMH U
BEJTMYHHAMM, XapaKTEPU3YIOUHMHU (GU3HYecKHe MPoIecchl (CBs

1€ 3Mep

CYpPCOB, COOCTBEHHbIX BC Teii 1 mp TeHUi; nenarh ¢ it
BHIGOD, apryMEHTHPOBATH €ro, 6paTh OTBETCTBEHHOCT 3 PEIICHHE; OLCHUBATH
MPHOOPETEHHBII OMBIT;;

(OBI1ajieHNe YHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMH JICHCTBHAME: §) COBMECTHAs|
esATeNbHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAHIHOH M
MHIMBUYalbHOH PaGOTHI; BHIOMPATh TEMATHKY M METOMIBI COBMECTHBIX|
IeliCTBHI ¢ ydeTOM OONIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO diIeHA|
KomeKTHBA;;

(Onanenue PCAbHBIMU TO3HABAT neiicteusamu 6)|
6a30Bbie MCCIEI0BATEIBCKHE JACHCTBHA: BIAJeTh HABBHIKAMH YueOHO-
HCCIeI0BATENCKONH H NMPOCKTHOMH JEATCILHOCTH, HABBIKAMH Pa3pelICHU|
poGiem; CMocoGHOCTh M TOTOBHOCTH K CAMOCTOSITENIEHOMY TTOMCKY METO/IOB|
[PSIICHNMS MPAKTHYECKUX 3a71ad, IPUMEHEHHIO PA3ITHIHBIX METOIOB TTO3HAHHUS,
oBJaJleHHe BHIAMM JEATEIBHOCTH O IOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalUH, NPeo6Pa3OBAHUI0 U NPHUMEHCHHIO B PA3JIHYHBIX YUCOHBIX
CHTyaIlHsAX, B TOM YHCJIE TIPH CO3JIaHHH y4eOHBIX M COIHAIBHBIX MPOEKTO
(hopMHpOBaHHE HAyYHOrO THITA MBIIUICHIS, BIaJICHHE HAYYHOH TEPMUHOIOTHEIT,
KITI0YEBBIMU TIOHATHSIMH H METOJAMH; CTaBHTb U (JOPMYIHPOBATH COOCTBEHHBIE|
3a1aun B 06pa30BaTEIbHOI ACATEIBHOCTH M KU3HCHHBIX CHTYALMSX; BBIABIATH
PUYHHHO-CJICICTBEHHBIC CBA3M M AKTYaJH3MPOBAaTh 3ajavy, BBIIABHIATh
rMnoTe3y ee pemIeHHs, HAXOJMTh apryMEHTHI Js JI0Ka3aTelbCTBa CBOHMX
yTBEpIKICHHIT, 3a1aBaTh MapaMeTPhl M KPUTEPHH PCILICHHS; aHANH3HPOBATH
MOJTyYEHHbIE B XOJIe PEUIEHHUs 3a/[aul Pe3yJIbTaThl, KPHTHUECKH OLEHUBATh MX
I0CTOBEPHOCTD, POrHO3HPOBATH H3MCHEHHE B HOBBIX YCJIOBHAX; pa3pabaThiBaTh
NJIaH pelieHns NPoONEMBI C YUETOM aHaliH3a MMEIONIMXCA MaTepHaIbHBIX H

paBCTBEHHBIE HOPMBI H
LIEHHOCTH;;

B wacTH HEHHOCTH Hay4HOro
cpopMHPOBAHHOCTD
MUpPDOBO33pEeHHS,
COOTBETCTBYIMETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ 0GIIECTBEHHOI MPaKTHKH,
OCHOBaHHOTO Ha JHaJIOTe KyJIbTYp,
CMOCOBCTBYIOMEr0  OCO3HAHHIO
CBOErO MECTa B MOJIUKYILTYPHOM
Mipe;;

B wacTH 9JKOJIOTHYECKOTO
BOCHHUTAHUA: yMeHHE
NPOrHO3MpPOBATH

TO3HAHUSA:

;|HeGnaronpuATHEIE SKONOrHYECKHE

MOCNECTBHS MPEAIPHHAMACMBIX
neficTBHiIL, MPeoTBpaIaTh UX;;

B yacTu TPYJA0BOI0 BOCIHTAHHS:
MHTEpEC K pasIMuHbIM chepam
nmpodeccuonHanbHOil
IeATeTBHOCTH, YMEHHE COBEpINATH
oco3HaHHBIH BeIGOp Oyayuiei
npodeccun M peann3oBHIBATH
COOCTBCHHBIC KI3HCHHBIC TLIAHBI;

HEeMaTepHATbHBIX PECYPCOB; OCYIIECTBIIATh JICHHBIH MOUCK

B dacTH LEHHOCTH HAay4YHOTO,

cpescTB 1 croco6oB AeiicTBHS B MPO(ECcCHOHANBHYIO CPey; YMETh Iep

Th)

oc LEHHOCTH

3HAHMs B MO3HABATENBHYIO M NPAKTHYECKYIO 006JIACTH XKH3HEACATETbHOCTH;

C MCXaHMYECKUM JIBHIKCHHEM, B3aMMOJICHCTBHEM TEll, MEXaHUYCCKUMM
KoneOaHHAMH H BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEMIOBHIMH MPOLECCAMH; JNEKTPUYECKMM M MArHUTHBIM TOJSAMH,
3JICKTPHYECKUM TOKOM, 2JIEKTPOMArHUTHBIMM KOJI€OaHUAMH M BOJTHAMH;
ONTHYECKUMMU SBJICHUAMY; KBAHTOBBIMU aTomMa

YMEeTh MHTErPHPOBATH 3HAHHs H3 Pa3HBIX NPE/IMETHBIX 0OIIACTEi;;

(OBJ1a/IcHNE YHHBEPCATLHBIMU PETYJIATHBHBIMHU JICHCTBHAMH: B) IMOLMOHATLHbI]
MHTEIIEKT, MPEeANoNaralmui chopMHPOBAHHOCTE: CaMOPETYJIHPOBAHHS,
BKJTIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTb 3a CBOE

crp
ATOMHOTO S/Ipa, PaIMOAKTHBHOCTBIO); BJIaJICHHE OCHOBOTOIArAIONIHMH
ACTPOHOMUYECKHMH MOHSTHAMH, MO3BOJISIOIIMMHI XapaKTepH30BaTh
mpouecchl, MPOMCXOAANME HA 3BE34aX, B 3BE3MHBIX CHCTEMax, B
MEKIaJlaKTHUECKO# CpeJie; ABHKEHHE HEOCCHBIX TeJl, SBOMIOLHIO 3BE3]1 U,
Bcenennoii;;

TIP69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HIMH MO OTHOIICHHIO K|
brsmueckoii HHDOPMALIH, 0Ty IAEMOI U3 PA3HBIX HCTOYHHKOB, it

Th aJ[alTHPOBATHCA K SMOLHOHAIBHBIM H3MCHECHUSM H|
NPOSABIATE THOKOCTh, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIONIEH CTPEMJIEHHE K JOCTHIKEHHIO IEJH M yCIeXy, ONTHMHU3M,

HayuyHOH NeATENbHOCTH,
FOTOBHOCTh  OCYHIECTBIATH
NPOEKTHYIO M HCCIIEI0BATEIBCKYIO
eATeNbHOCTh HHANBUIYATBHO U B
rpyne.;

B 9yacTH JKONOTHYECKOTO
BOCTIMTAHHS: aKTHBHOE HENPHSATHE
MeiicTBUH, NPHHOCAMMX Bpen|

MHHUIHATHBHOCTD, YMEHHE JIeHCTBOBATD, HCXOMISl M3 CBOMX Teil;;
(OBJ1ajicHHE YHUBEPCATbHBIMU PEIYIATHBHBIMH JCHCTBHAME: §) CAMOKOHTPOIIb!
1aBaTh OIEHKY HOBBIM CHTYaIMsIM, BHOCHTh KOPPEKTHBEI B J€ATCIBHOCTh,
OLIEHNBATH COOTBETCTBHE PE3YNHTATOB IETISIM;;

OBtajienue y, pCaTbHBIME KOMMYHHKATUBHBIMH JeiiCTBUAMY: a) obuieHue:|

HCrO/Ib30BaTh HH(POBBIC TEXHOIOIHH JUT MOMCKA, CTPYKTYPHPOBAHH,

oCymecTBIATh KOMMYHHKALHH BO BCEX cepax KH3HH; PACIO3HABATH)

MHTCPIPETAHH H NPEJACTABICHUSA Y4eOHON M Hay4HO-IIONY.

JILHBIC CPEJICTBA TIOHUMATh COLMANBHBIX 3HAKOB,|

MHpOpMaNNK; pa3sBUTHE YMEHHIl KPUTHYECKOTO aHaan3a Mojy
nHdopmarum;;

T1P62) chopMUPOBAHHOCTH YMEHHUI Paciio3HaBaTh (H3NUECKHE SIBICHMUs)
(mporecchl) H OOBACHATE HX HA OCHOBE H3YYEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PaBHOYCKOPEHHOE MNpPAMOJIHHEHHOE JBHKEHHE,
CBOﬁOﬂ”Oe Tajg€Hue TeJI, ABUIKEHUE MO OKPYKHOCTH, MHEPUHA,

Th TIpE] LUTKH CHTYyaluii U cMATYaTh KOHQIHKTEL;
BIIaJIeTh PA3IMUHBIME CIIOCO6AaMH OOIICHHS M B3aUMOJICHCTBHS;;
(OBj1azieHHe YHHBEPCAJIbHBIMH yu4eOHBIMH IO3HABATE/ILHBIMH JCHCTBUAMH B)|
paboTa ¢ MH(pOpMAalKEii: BlIajeTh HABBIKAMH IOJyYeHHsS HHOOPMALNH H3|
[MCTOYHUKOB PasHbIX THIIOB, CAMOCTOATEIBHO OCYIICCTBIATEL MOUCK, aHAJIN3,)
[CHCTEMATH3AIHI0 U HHTEPNPETALHIO mlc]mpmauun PasIMYHBIX BH/IOB U (‘l)OPM

THBI

B3aMMOJCHCTBHE TelI, KonebaTenbHoe p BOIIHOBOE
nBikenne; auddysus, 6POyHOBCKOE JBHKEHHE, CTPOCHHE KHAKOCTEHl 1)
TBEPJIBIX TCJI, M3MCHEHHE 00heMa Tell NPH HArpeBaHUHU (OXJIaXK/ICHHH),
TennoBoe paBHOBECHE, HCTApeHHE, KOHJCHCANMA, MIaBlIeHHUE,
KpHCTaIIM3anus, KANEHHE, BIAKHOCTh BO3JyXa, CBA3b CPemHEH
KHHETHYECKOii SHEPIHH TETIOBOTO JBMKEHHUS MOJIEKYJ ¢ abCOMIOTHOMH
TeMIIepaTypoil, NOBBILICHHE JABJICHUs Ia3a IIPH Cr0 HArPeBAHHH B
3aKpBITOM COCyJE, CBA3b MEKJIY MapaMeTpaMH COCTOSHHMS rasa Bj
M30mporeccax; MEKTPH3ALIS TeJ, B3AHMOJCHCTBHE 3apsI0B, HArPEBAHHC
[POBOJHHMKA C TOKOM, B3aMMOJEHCTBHE MArHHTOB, 3IEKTPOMArHHTHAS,
WHYKIHs, IefCTBHE MarHUTHOTO TMOJA HAa MPOBOJIHHMK C TOKOM M|
BHOKYIIMIiCA 3apsijl, dJICKTPOMarHUTHBIC KoleOaHHs M BOJHBI,
TIPSIMO. i pacmpocTt CBeTa, OT NPENOMIICHHE,|
unTepbepenuus, InGpaKIisL U MONAPHU3ALKS CBETA, ANCIEPCHS CBETA;
boTodnexTpuueckuii s dext, cBeTOBOE HaBIEHHE, BO3HHKHOBEHHE
JIMHEHYaToOro CreKTpa aToMa BOJ0PO/Ia, ECTECTBEHHAA M MCKYCCTBEHHAs
PaJIMOAaKTHBHOCT;;

I1P67) copMHUPOBAHHOCTH YMEHHS PEIIAaTh PACUETHBIC 3aJa4H C ABHO
3a7aHHON (H3MUECKOH MOAENBIO, HCMOMb3Ys (QH3MUECKHE 3aKOHBI
NPUHIKIIBI; HA OCHOBE aHAJIH3a YCJIOBM 3a/laul BHIOMPATh (PU3HUYCCKYIO|
MOJIeNTh, BBINEATh (pH3HUECKHE BETHIHHBI H (hOPMYIIBI, HEOOXOMMBIE]
U1 ee pemieHus, MPOBOJAMTL PACUETHI M OLUEHHBATH PEANbHOCTB)
Moy deHHOro 3HaYeHHs (H3HUECKON BEMMUMHBL; PEIIATh KAaYECTBEHHBIC
3a7auu, BBICTPAMBAs JIOTHYECKH HENPOTHBOPEUHBYIO LEMOUKY
[paccysKJICHHH C OTOpoii Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
pusnueckue sBIEHNS;;

ITPG10) oBnajienne yMeHHAMH paboTaTh B TPyIIE .;

[IP65) ymeHHe y4YMTBIBATH TPAaHMIbl NMPUMEHEHHUS H3Y4EHHBIX|
busnueckux Mojesieii: MaTepHabHas TOUKA, HHEPUHATbHAA CHCTEMA
oTCUeTa, HIeaNbHBII Ia3; MOJIEH CTPOCHHS Ta30B, XKMKOCTCH H TBEPIIBIX
Ten, TOYCUHBIH JTEKTPHUCCKHIl 3apsi, sAepHAs MOJENb aToMa,
HYKJIOHHAst MOJIE/Tb ATOMHOT'O SPa IPH PELICHHH (U3MYECKUX 3a1at;;
[1PG4) Br1ajieHHe 3aK0! H TE0p YBEpEHHOE|
MCTIONIB30BAHKE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHamm3e GU3HICCKHX
SIBJICHHIT 1 TIPOLIECCOB;

YCTAMH,

OBJ1ajicHHe YHUBEPCATIbHBIMH Y4eOHBIMH [O3HABATCIBHBIMU ACHCTBUAME a)

npesc

6a30BbIC JIOTHYECKHE JICHCTBHA: CAMOCTOATENBHO (OPMYJIHPOBATH H
aKTyann3MpoBaTh NpobJIEMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABIHBAT|
CyIIECTBEHHBIH MPH3HAK MM C JUISE us, K i u ¥

06001IeH s; OTIPe/IeNATh LEH JIeATENbHOCTH, 3a/1aBaTh 1apaMeTPhbl U KPUTEPHH|
(MX JOCTHXKCHHUSA, BbIABIATL 3aKOHOMCPHOCTH M IIPOTHBOpPCYHUA B
[PaCCMaTPUBACMBIX ABJICHUAX; BHOCUTh KOPPEKTHBEI B JICATCIIBHOCTD, OLIEHHUBATH|
[COOTBETCTBHE pE3YyAbTATOB IMEIAM, OLUCHHBATL PHCKH I'IOCHCJJCTBHI?I[
I€ATCIbHOCTH; Pa3sBUBATh KPEATHBHOE MBILIIJICHHUE TIPH PELICHHH JKH3HEHHBIX|
npoGeM;;

OBJ1aJIcHHE YHHBEPCAIILHBIMH PETYJIATHBHBIMHU JICHCTBHAMU: T) IPHHATHE cCOs 1
APYTHX J'Il(\f.(eﬁ: TIpUHUMATH CEGH, TIOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA;

OKpY cpeze;;

B yacTH TpyJ0BOTO BOCIHTAHHS:
TOTOBHOCTH M CIIOCOOHOCTH K.
o6pa3oBaHUIO "
CaMOOGpﬂZOBaHHlO Haj
NPOTSIKEHUH BCEH JKUM3HMU;;

B yacTu TpyJ0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
[1CATECIIBHOCTH TEXHOJIOTHYECKON U
COLHMAIbHOH HANPaBIEHHOCTH,
COCOOHOCTh MHUIHHUPOBATH,
TJIAHHPOBATE U CaMOCTOATEIIBHO!
BBITIOJIHATE TAKYI0 JICATEIBHOCTD;
B uacT TpPyn0BOTO BOCIHTAHHS:
IOTOBHOCTH K TPY/y, OCO3HaHHE
HEHHOCTH MacTepcTBa,
Tpyaomooue;;

B uwactm ¢dusmyeckoro
BOCIIHTAHHs: COPMUPOBAHHOCTH
3110poBoro 1 Ge3omnacHoro obpasa
KHU3HH, OTBETCTBECHHOTIO
OTHOIIEHHS K CBOEMY 3/10POBBIO;;
B dacTH TpaxmaHCKOTo
BOCITHTAHUA: OCO3HAHUE JIMYHOIO]
BKJIajJa B TOCTpPOCHHEC
ycToitumBoro Oyaymero;;

B uwacTm TpaxmaHCKOTO
BOCITHTAHHs: COPMUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHMA,
DTHYECKOI'0 TMOBEACHMA;;

B uwacTm TrpaxmaHcKoOro
BOCIMUTAHUA: NPpUHATHE
[TPAJAUIIHOHHBIX HallMOHAJIBHBIX,
obGmedyenoBedyeCcKHX
TYMAHHUCTHYECCKHUX
IeMOKPATHYECKHX LIEHHOCTE;;

B uyacTm 93CTETHYECKOTO
BOCIHMTAHHA:  ICTETHYCCKOE
OTHOWIIEHHE K MHUpPY, BKIHOYasd
[OCTETUKY 65!1"&], HAay4YHOTO H
[TEXHHYECKOTro TBOpUYECTBA,
cropTa, Tpy/la M OOLICCTBCHHBIX
OTHOIICHMIA;

"




Haumenosanne komnerenunii|Haumenosanue pesy.in a "TIpexmernsiii" cormacuno ®T'OC|H pesyabraToB Tuna "Meranpeamernsiii' cornacio ®T'OC| pe3yabTaToB

cormacio ®I'OC CIIO COO Tuna "JInaHOCTHBII" coriacHo
®roc COO

OK 04. DddexTusno|lIP68) chopmup b yMEHHS Th 10JTy4eHHbIe 3HaHUs Uisi|OBlaleHHe yHHUBEPCAIbHBIMH pPETyNsTHBHBIMH JeiicTBUAMH: a)[B  wyacTu Trpa)xIaHCKOTO

B3anMOJIeiicTBOBaTH M paboTaTh Bl
[KOJIJICKTUBE M KOMaHJIe

0GBACHCHHS YCIIOBHIl MIPOTEKaHHs (PU3MUCCKUX ABJICHUI B IIPUPOJC U
JUIS TIPHHATHS NPAKTHYECKHX PEHICHHH B NMOBCEIHEBHOM KH3HH JUIS
oGecrieyenns 6e30MacHOCTH MpH 0OpaleHNH ¢ GBITOBLIMH MPUOOpPaMH 1
TEXHHIECKMMH YCTPOHCTBAMH, COXPAHEHHUs 3/10pPOBbS M COOMIOAEHNS|

CaMOOpTaHH3alHs: CAMOCTOATEIbHO OCYMIECTBISTh [03HABATEIbHYIO|
JICATEIILHOCTD, BBISIBIIATH NPOOJIEMBI, CTaBHTh M (hOPMYJIHPOBaTH COOCTBEHHBIC|

cnocobHOCTD
cuTyaunuio u

BOCIIMTAHUS:
OICHUBATH

3a1a4M B 06pa30BATENLHON AEATENBHOCTH M JKH3HEHHBIX CHTyaIlHs
CaMOCTOATEIBHO COCTABIATE IIAH PELICHHS MPOOIEMBI C YUYETOM MMEIOMIHXCs]

Th p

OpPHEHTHPYACh Ha MOPATbHO-

HOPM 9KOJIOrHYECKOro B OKpY it cpene; nonu
[HEOOXOMMOCTH TPUMCHEHHUS IOCTHKCHHUIT (PM3MKH M TEXHOJIOTHil JUIs
PALIMOHAILHOTO NIPHPOJIOTIONB30BAHHS;;

TIP66) BiajgeHHE OCHOBHBLIMHM METOJAAMH HAay4HOTO IO3HAHMSA,

1CromB3Yy B usnke: Tb NIPAMBIE M
(u3nuecKUX BENMYMH, BHIOMPAs ONTHMAJIBHBIH CIOCOD M3MEPEHHS U
MCIIOJIB3Ysl M3BECTHBIC METOJBI OLEHKH TOTPEHIHOCTEH H3MEepeHHil,
IPOBOMTE MCCIIEI0BAHME 3aBUCHMOCTEH (DU3HYECKMX BENHYHH C
MCIIONB30BAHHEM MPAMBIX H3MEPEHHIl, OOBACHATH IIOTYYEHHBIC
pe3y/IbTaThi, HCMOJIB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHA, U
leaTh BBIBOJBI; cOOMIOATh MpaBuia 6E30MacHOTO Tpylda HpH
pOBENICHNH HCCIIENIOBaHHi B paMKaX y4eOHOTO SKCTIEPUMEHTa U y4eOHO-|
HCCITeI0BATENBCKON AEATENBHOCTH C HCMONb30BAHHEM HH(PPOBBIX
M3MEPUTENBHBIX YCTPOMCTB M 1ab0paTopHOro 060pyaOBaHHS;
chopMHPOBAHHOCTH MPEICTABJICHHH O METOJAX MOJYYCHHs HAyUHbBIX
acTPOHOMHYECKHX 3HAHHI;;

ITP61) chopMUPOBAHHOCTH MPEJCTABICHUE O POIN M MecTe GU3HKH U
aCTPOHOMHM B COBpPEMEHHOH HayYHOH KapTHHE MEpa, O
cucTemooGpasyoleii poiiu GU3MKH B PA3BUTHHM ECTECTBEHHBIX HAYK,
TCXHMKM M COBPCMCHHBIX TCXHOJIOTHH, O BKIaJe POCCHHCKHX M
3apyOeKHBIX YYEHBIX-QU3MKOB B Pa3BUTHE HAayKH; MOHHMaHHe|
pusnueckoit cymuocTH HAGMOAAEMBIX SBJIEHHIT MHKPOMHPA, MaKpOMHPa|
W MeraMupa; NMOHMMAaHHE POJNM ACTPOHOMHHM B MPAKTHYECKOI
/e Te/IbHOCTH YE/IOBEKA M JallbHEHIICM HAYYHO-TEXHHUCCKOM Pa3BHTHH,
ponn Gu3MKH B GOPMHPOBAHMH Kpyrosopa M (yHKIHOHAIbHOH
TPaMOTHOCTH Y€JIOBEKA /U PELIEHUs NPAKTHYECKHX 3a71ad;;

IP63) BiajeHHEe OCHOBOMONATAIOMMUMH (DHUIMUSCKHMH MOHATHAMH U
BEJTMYHHAMM, XapaKTEPU3YIOUHMHU (GU3HYecKHe MPoIecchl (CBs

1€ 3Mep

CYpPCOB, COOCTBEHHbIX BC Teii 1 mp TeHUi; nenarh ¢ it
BHIGOD, apryMEHTHPOBATH €ro, 6paTh OTBETCTBEHHOCT 3 PEIICHHE; OLCHUBATH
MPHOOPETEHHBII OMBIT;;

(OBI1ajieHNe YHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMH JICHCTBHAME: §) COBMECTHAs|
esATeNbHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAHIHOH M
MHIMBUYalbHOH PaGOTHI; BHIOMPATh TEMATHKY M METOMIBI COBMECTHBIX|
IeliCTBHI ¢ ydeTOM OONIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO diIeHA|
KomeKTHBA;;

(Onanenue PCAbHBIMU TO3HABAT neiicteusamu 6)|
6a30Bbie MCCIEI0BATEIBCKHE JACHCTBHA: BIAJeTh HABBHIKAMH YueOHO-
HCCIeI0BATENCKONH H NMPOCKTHOMH JEATCILHOCTH, HABBIKAMH Pa3pelICHU|
poGiem; CMocoGHOCTh M TOTOBHOCTH K CAMOCTOSITENIEHOMY TTOMCKY METO/IOB|
[PSIICHNMS MPAKTHYECKUX 3a71ad, IPUMEHEHHIO PA3ITHIHBIX METOIOB TTO3HAHHUS,
oBJaJleHHe BHIAMM JEATEIBHOCTH O IOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalUH, NPeo6Pa3OBAHUI0 U NPHUMEHCHHIO B PA3JIHYHBIX YUCOHBIX
CHTyaIlHsAX, B TOM YHCJIE TIPH CO3JIaHHH y4eOHBIX M COIHAIBHBIX MPOEKTO
(hopMHpOBaHHE HAyYHOrO THITA MBIIUICHIS, BIaJICHHE HAYYHOH TEPMUHOIOTHEIT,
KITI0YEBBIMU TIOHATHSIMH H METOJAMH; CTaBHTb U (JOPMYIHPOBATH COOCTBEHHBIE|
3a1aun B 06pa30BaTEIbHOI ACATEIBHOCTH M KU3HCHHBIX CHTYALMSX; BBIABIATH
PUYHHHO-CJICICTBEHHBIC CBA3M M AKTYaJH3MPOBAaTh 3ajavy, BBIIABHIATh
rMnoTe3y ee pemIeHHs, HAXOJMTh apryMEHTHI Js JI0Ka3aTelbCTBa CBOHMX
yTBEpIKICHHIT, 3a1aBaTh MapaMeTPhl M KPUTEPHH PCILICHHS; aHANH3HPOBATH
MOJTyYEHHbIE B XOJIe PEUIEHHUs 3a/[aul Pe3yJIbTaThl, KPHTHUECKH OLEHUBATh MX
I0CTOBEPHOCTD, POrHO3HPOBATH H3MCHEHHE B HOBBIX YCJIOBHAX; pa3pabaThiBaTh
NJIaH pelieHns NPoONEMBI C YUETOM aHaliH3a MMEIONIMXCA MaTepHaIbHBIX H

paBCTBEHHBIE HOPMBI H
LIEHHOCTH;;

B wacTH HEHHOCTH Hay4HOro
cpopMHPOBAHHOCTD
MUpPDOBO33pEeHHS,
COOTBETCTBYIMETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ 0GIIECTBEHHOI MPaKTHKH,
OCHOBaHHOTO Ha JHaJIOTe KyJIbTYp,
CMOCOBCTBYIOMEr0  OCO3HAHHIO
CBOErO MECTa B MOJIUKYILTYPHOM
Mipe;;

B wacTH 9JKOJIOTHYECKOTO
BOCHHUTAHUA: yMeHHE
NPOrHO3MpPOBATH

TO3HAHUSA:

;|HeGnaronpuATHEIE SKONOrHYECKHE

MOCNECTBHS MPEAIPHHAMACMBIX
neficTBHiIL, MPeoTBpaIaTh UX;;

B yacTu TPYJA0BOI0 BOCIHTAHHS:
MHTEpEC K pasIMuHbIM chepam
nmpodeccuonHanbHOil
IeATeTBHOCTH, YMEHHE COBEpINATH
oco3HaHHBIH BeIGOp Oyayuiei
npodeccun M peann3oBHIBATH
COOCTBCHHBIC KI3HCHHBIC TLIAHBI;

HEeMaTepHATbHBIX PECYPCOB; OCYIIECTBIIATh JICHHBIH MOUCK

B dacTH LEHHOCTH HAay4YHOTO,

cpescTB 1 croco6oB AeiicTBHS B MPO(ECcCHOHANBHYIO CPey; YMETh Iep

Th)

oc LEHHOCTH

3HAHMs B MO3HABATENBHYIO M NPAKTHYECKYIO 006JIACTH XKH3HEACATETbHOCTH;

C MCXaHMYECKUM JIBHIKCHHEM, B3aMMOJICHCTBHEM TEll, MEXaHUYCCKUMM
KoneOaHHAMH H BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEMIOBHIMH MPOLECCAMH; JNEKTPUYECKMM M MArHUTHBIM TOJSAMH,
3JICKTPHYECKUM TOKOM, 2JIEKTPOMArHUTHBIMM KOJI€OaHUAMH M BOJTHAMH;
ONTHYECKUMMU SBJICHUAMY; KBAHTOBBIMU aTomMa

YMEeTh MHTErPHPOBATH 3HAHHs H3 Pa3HBIX NPE/IMETHBIX 0OIIACTEi;;

(OBJ1a/IcHNE YHHBEPCATLHBIMU PETYJIATHBHBIMHU JICHCTBHAMH: B) IMOLMOHATLHbI]
MHTEIIEKT, MPEeANoNaralmui chopMHPOBAHHOCTE: CaMOPETYJIHPOBAHHS,
BKJTIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTb 3a CBOE

crp
ATOMHOTO S/Ipa, PaIMOAKTHBHOCTBIO); BJIaJICHHE OCHOBOTOIArAIONIHMH
ACTPOHOMUYECKHMH MOHSTHAMH, MO3BOJISIOIIMMHI XapaKTepH30BaTh
mpouecchl, MPOMCXOAANME HA 3BE34aX, B 3BE3MHBIX CHCTEMax, B
MEKIaJlaKTHUECKO# CpeJie; ABHKEHHE HEOCCHBIX TeJl, SBOMIOLHIO 3BE3]1 U,
Bcenennoii;;

TIP69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HIMH MO OTHOIICHHIO K|
brsmueckoii HHDOPMALIH, 0Ty IAEMOI U3 PA3HBIX HCTOYHHKOB, it

Th aJ[alTHPOBATHCA K SMOLHOHAIBHBIM H3MCHECHUSM H|
NPOSABIATE THOKOCTh, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIONIEH CTPEMJIEHHE K JOCTHIKEHHIO IEJH M yCIeXy, ONTHMHU3M,

HayuyHOH NeATENbHOCTH,
FOTOBHOCTh  OCYHIECTBIATH
NPOEKTHYIO M HCCIIEI0BATEIBCKYIO
eATeNbHOCTh HHANBUIYATBHO U B
rpyne.;

B 9yacTH JKONOTHYECKOTO
BOCTIMTAHHS: aKTHBHOE HENPHSATHE
MeiicTBUH, NPHHOCAMMX Bpen|

MHHUIHATHBHOCTD, YMEHHE JIeHCTBOBATD, HCXOMISl M3 CBOMX Teil;;
(OBJ1ajicHHE YHUBEPCATbHBIMU PEIYIATHBHBIMH JCHCTBHAME: §) CAMOKOHTPOIIb!
1aBaTh OIEHKY HOBBIM CHTYaIMsIM, BHOCHTh KOPPEKTHBEI B J€ATCIBHOCTh,
OLIEHNBATH COOTBETCTBHE PE3YNHTATOB IETISIM;;

OBtajienue y, pCaTbHBIME KOMMYHHKATUBHBIMH JeiiCTBUAMY: a) obuieHue:|

HCrO/Ib30BaTh HH(POBBIC TEXHOIOIHH JUT MOMCKA, CTPYKTYPHPOBAHH,

oCymecTBIATh KOMMYHHKALHH BO BCEX cepax KH3HH; PACIO3HABATH)

MHTCPIPETAHH H NPEJACTABICHUSA Y4eOHON M Hay4HO-IIONY.

JILHBIC CPEJICTBA TIOHUMATh COLMANBHBIX 3HAKOB,|

MHpOpMaNNK; pa3sBUTHE YMEHHIl KPUTHYECKOTO aHaan3a Mojy
nHdopmarum;;

T1P62) chopMUPOBAHHOCTH YMEHHUI Paciio3HaBaTh (H3NUECKHE SIBICHMUs)
(mporecchl) H OOBACHATE HX HA OCHOBE H3YYEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PaBHOYCKOPEHHOE MNpPAMOJIHHEHHOE JBHKEHHE,
CBOﬁOﬂ”Oe Tajg€Hue TeJI, ABUIKEHUE MO OKPYKHOCTH, MHEPUHA,

Th TIpE] LUTKH CHTYyaluii U cMATYaTh KOHQIHKTEL;
BIIaJIeTh PA3IMUHBIME CIIOCO6AaMH OOIICHHS M B3aUMOJICHCTBHS;;
(OBj1azieHHe YHHBEPCAJIbHBIMH yu4eOHBIMH IO3HABATE/ILHBIMH JCHCTBUAMH B)|
paboTa ¢ MH(pOpMAalKEii: BlIajeTh HABBIKAMH IOJyYeHHsS HHOOPMALNH H3|
[MCTOYHUKOB PasHbIX THIIOB, CAMOCTOATEIBHO OCYIICCTBIATEL MOUCK, aHAJIN3,)
[CHCTEMATH3AIHI0 U HHTEPNPETALHIO mlc]mpmauun PasIMYHBIX BH/IOB U (‘l)OPM

THBI

B3aMMOJCHCTBHE TelI, KonebaTenbHoe p BOIIHOBOE
nBikenne; auddysus, 6POyHOBCKOE JBHKEHHE, CTPOCHHE KHAKOCTEHl 1)
TBEPJIBIX TCJI, M3MCHEHHE 00heMa Tell NPH HArpeBaHUHU (OXJIaXK/ICHHH),
TennoBoe paBHOBECHE, HCTApeHHE, KOHJCHCANMA, MIaBlIeHHUE,
KpHCTaIIM3anus, KANEHHE, BIAKHOCTh BO3JyXa, CBA3b CPemHEH
KHHETHYECKOii SHEPIHH TETIOBOTO JBMKEHHUS MOJIEKYJ ¢ abCOMIOTHOMH
TeMIIepaTypoil, NOBBILICHHE JABJICHUs Ia3a IIPH Cr0 HArPeBAHHH B
3aKpBITOM COCyJE, CBA3b MEKJIY MapaMeTpaMH COCTOSHHMS rasa Bj
M30mporeccax; MEKTPH3ALIS TeJ, B3AHMOJCHCTBHE 3apsI0B, HArPEBAHHC
[POBOJHHMKA C TOKOM, B3aMMOJEHCTBHE MArHHTOB, 3IEKTPOMArHHTHAS,
WHYKIHs, IefCTBHE MarHUTHOTO TMOJA HAa MPOBOJIHHMK C TOKOM M|
BHOKYIIMIiCA 3apsijl, dJICKTPOMarHUTHBIC KoleOaHHs M BOJHBI,
TIPSIMO. i pacmpocTt CBeTa, OT NPENOMIICHHE,|
unTepbepenuus, InGpaKIisL U MONAPHU3ALKS CBETA, ANCIEPCHS CBETA;
boTodnexTpuueckuii s dext, cBeTOBOE HaBIEHHE, BO3HHKHOBEHHE
JIMHEHYaToOro CreKTpa aToMa BOJ0PO/Ia, ECTECTBEHHAA M MCKYCCTBEHHAs
PaJIMOAaKTHBHOCT;;

I1P67) copMHUPOBAHHOCTH YMEHHS PEIIAaTh PACUETHBIC 3aJa4H C ABHO
3a7aHHON (H3MUECKOH MOAENBIO, HCMOMb3Ys (QH3MUECKHE 3aKOHBI
NPUHIKIIBI; HA OCHOBE aHAJIH3a YCJIOBM 3a/laul BHIOMPATh (PU3HUYCCKYIO|
MOJIeNTh, BBINEATh (pH3HUECKHE BETHIHHBI H (hOPMYIIBI, HEOOXOMMBIE]
U1 ee pemieHus, MPOBOJAMTL PACUETHI M OLUEHHBATH PEANbHOCTB)
Moy deHHOro 3HaYeHHs (H3HUECKON BEMMUMHBL; PEIIATh KAaYECTBEHHBIC
3a7auu, BBICTPAMBAs JIOTHYECKH HENPOTHBOPEUHBYIO LEMOUKY
[paccysKJICHHH C OTOpoii Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
pusnueckue sBIEHNS;;

ITPG10) oBnajienne yMeHHAMH paboTaTh B TPyIIE .;

[IP65) ymeHHe y4YMTBIBATH TPAaHMIbl NMPUMEHEHHUS H3Y4EHHBIX|
busnueckux Mojesieii: MaTepHabHas TOUKA, HHEPUHATbHAA CHCTEMA
oTCUeTa, HIeaNbHBII Ia3; MOJIEH CTPOCHHS Ta30B, XKMKOCTCH H TBEPIIBIX
Ten, TOYCUHBIH JTEKTPHUCCKHIl 3apsi, sAepHAs MOJENb aToMa,
HYKJIOHHAst MOJIE/Tb ATOMHOT'O SPa IPH PELICHHH (U3MYECKUX 3a1at;;
[1PG4) Br1ajieHHe 3aK0! H TE0p YBEpEHHOE|
MCTIONIB30BAHKE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHamm3e GU3HICCKHX
SIBJICHHIT 1 TIPOLIECCOB;

YCTAMH,

OBJ1ajicHHe YHUBEPCATIbHBIMH Y4eOHBIMH [O3HABATCIBHBIMU ACHCTBUAME a)

npesc

6a30BbIC JIOTHYECKHE JICHCTBHA: CAMOCTOATENBHO (OPMYJIHPOBATH H
aKTyann3MpoBaTh NpobJIEMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABIHBAT|
CyIIECTBEHHBIH MPH3HAK MM C JUISE us, K i u ¥

06001IeH s; OTIPe/IeNATh LEH JIeATENbHOCTH, 3a/1aBaTh 1apaMeTPhbl U KPUTEPHH|
(MX JOCTHXKCHHUSA, BbIABIATL 3aKOHOMCPHOCTH M IIPOTHBOpPCYHUA B
[PaCCMaTPUBACMBIX ABJICHUAX; BHOCUTh KOPPEKTHBEI B JICATCIIBHOCTD, OLIEHHUBATH|
[COOTBETCTBHE pE3YyAbTATOB IMEIAM, OLUCHHBATL PHCKH I'IOCHCJJCTBHI?I[
I€ATCIbHOCTH; Pa3sBUBATh KPEATHBHOE MBILIIJICHHUE TIPH PELICHHH JKH3HEHHBIX|
npoGeM;;

OBJ1aJIcHHE YHHBEPCAIILHBIMH PETYJIATHBHBIMHU JICHCTBHAMU: T) IPHHATHE cCOs 1
APYTHX J'Il(\f.(eﬁ: TIpUHUMATH CEGH, TIOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA;

OKpY cpeze;;

B yacTH TpyJ0BOTO BOCIHTAHHS:
TOTOBHOCTH M CIIOCOOHOCTH K.
o6pa3oBaHUIO "
CaMOOGpﬂZOBaHHlO Haj
NPOTSIKEHUH BCEH JKUM3HMU;;

B yacTu TpyJ0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
[1CATECIIBHOCTH TEXHOJIOTHYECKON U
COLHMAIbHOH HANPaBIEHHOCTH,
COCOOHOCTh MHUIHHUPOBATH,
TJIAHHPOBATE U CaMOCTOATEIIBHO!
BBITIOJIHATE TAKYI0 JICATEIBHOCTD;
B uacT TpPyn0BOTO BOCIHTAHHS:
IOTOBHOCTH K TPY/y, OCO3HaHHE
HEHHOCTH MacTepcTBa,
Tpyaomooue;;

B uwactm ¢dusmyeckoro
BOCIIHTAHHs: COPMUPOBAHHOCTH
3110poBoro 1 Ge3omnacHoro obpasa
KHU3HH, OTBETCTBECHHOTIO
OTHOIIEHHS K CBOEMY 3/10POBBIO;;
B dacTH TpaxmaHCKOTo
BOCITHTAHUA: OCO3HAHUE JIMYHOIO]
BKJIajJa B TOCTpPOCHHEC
ycToitumBoro Oyaymero;;

B uwacTm TpaxmaHCKOTO
BOCITHTAHHs: COPMUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHMA,
DTHYECKOI'0 TMOBEACHMA;;

B uwacTm TrpaxmaHcKoOro
BOCIMUTAHUA: NPpUHATHE
[TPAJAUIIHOHHBIX HallMOHAJIBHBIX,
obGmedyenoBedyeCcKHX
TYMAHHUCTHYECCKHUX
IeMOKPATHYECKHX LIEHHOCTE;;

B uyacTm 93CTETHYECKOTO
BOCIHMTAHHA:  ICTETHYCCKOE
OTHOWIIEHHE K MHUpPY, BKIHOYasd
[OCTETUKY 65!1"&], HAay4YHOTO H
[TEXHHYECKOTro TBOpUYECTBA,
cropTa, Tpy/la M OOLICCTBCHHBIX
OTHOIICHMIA;

"
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coBp blE CpPEJICTBA MOWCKA

[1P68) chop

o

p b yMEHHS Th TIOJTyYEHHbIE 3HAHUS IS
yCJI0BMiA IpOTeKaHus (PU3MUCCKUX SBICHHUI B IIPUPOIC U

[@aHanu3a u HHTECpHpEeTalHH
uH(OpManK M MHPOPMAIHOHHBIE]
[ TEXHOJIOUM /IS BBITIOJIHEHHUS 3a1a4
npodeccHOHANBHOM JeATETbHOCTH

JUIS TIPHHATHS NPAKTHYECKHX PEHICHHH B NMOBCEIHEBHOM KH3HH JUIS
oGecrieyenns 6e30MacHOCTH MpH 0OpaleHNH ¢ GBITOBLIMH MPUOOpPaMH 1
TEXHHIECKMMH YCTPOHCTBAMH, COXPAHEHHUs 3/10pPOBbS M COOMIOAEHNS|

(OBnajieHne YHUBEPCAJbHBIMH PETYJIATHBHBIMH JEHCTBHAMM: a)
cCaMOOpraHu3alus: CaMOCTOATEIbHO OCYIIECTBIATh MO3HABATEIbHYIO|
JICATEIILHOCTD, BBISIBIIATH NPOOJIEMBI, CTaBHTh M (hOPMYJIHPOBaTH COOCTBEHHBIC|

B uwacTu
BOCTIUTAHHUS:
OLEHHBATH

TpaxXaaHCKOIO
cnocobHOCTD
cuTyaunuio u

3a1a4M B 06pa30BATENLHON AEATENBHOCTH M JKH3HEHHBIX CHTyaIlHs
CaMOCTOATEIBHO COCTABIATE IIAH PELICHHS MPOOIEMBI C YUYETOM MMEIOMIHXCs]

Th p

OpPHEHTHPYACh Ha MOPATbHO-

HOPM 9KOJIOrHYECKOro B OKpY it cpene; nonu
[HEOOXOMMOCTH TPUMCHEHHUS IOCTHKCHHUIT (PM3MKH M TEXHOJIOTHil JUIs
PALIMOHAILHOTO NIPHPOJIOTIONB30BAHHS;;

TIP66) BiajgeHHE OCHOBHBLIMHM METOJAAMH HAay4HOTO IO3HAHMSA,

1CromB3Yy B usnke: Tb NIPAMBIE M
(u3nuecKUX BENMYMH, BHIOMPAs ONTHMAJIBHBIH CIOCOD M3MEPEHHS U
MCIIOJIB3Ysl M3BECTHBIC METOJBI OLEHKH TOTPEHIHOCTEH H3MEepeHHil,
IPOBOMTE MCCIIEI0BAHME 3aBUCHMOCTEH (DU3HYECKMX BENHYHH C
MCIIONB30BAHHEM MPAMBIX H3MEPEHHIl, OOBACHATH IIOTYYEHHBIC
pe3y/IbTaThi, HCMOJIB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHA, U
leaTh BBIBOJBI; cOOMIOATh MpaBuia 6E30MacHOTO Tpylda HpH
pOBENICHNH HCCIIENIOBaHHi B paMKaX y4eOHOTO SKCTIEPUMEHTa U y4eOHO-|
HCCITeI0BATENBCKON AEATENBHOCTH C HCMONb30BAHHEM HH(PPOBBIX
M3MEPUTENBHBIX YCTPOMCTB M 1ab0paTopHOro 060pyaOBaHHS;
chopMHPOBAHHOCTH MPEICTABJICHHH O METOJAX MOJYYCHHs HAyUHbBIX
acTPOHOMHYECKHX 3HAHHI;;

ITP61) chopMUPOBAHHOCTH MPEJCTABICHUE O POIN M MecTe GU3HKH U
aCTPOHOMHM B COBpPEMEHHOH HayYHOH KapTHHE MEpa, O
cucTemooGpasyoleii poiiu GU3MKH B PA3BUTHHM ECTECTBEHHBIX HAYK,
TCXHMKM M COBPCMCHHBIX TCXHOJIOTHH, O BKIaJe POCCHHCKHX M
3apyOeKHBIX YYEHBIX-QU3MKOB B Pa3BUTHE HAayKH; MOHHMaHHe|
pusnueckoit cymuocTH HAGMOAAEMBIX SBJIEHHIT MHKPOMHPA, MaKpOMHPa|
W MeraMupa; NMOHMMAaHHE POJNM ACTPOHOMHHM B MPAKTHYECKOI
/e Te/IbHOCTH YE/IOBEKA M JallbHEHIICM HAYYHO-TEXHHUCCKOM Pa3BHTHH,
ponn Gu3MKH B GOPMHPOBAHMH Kpyrosopa M (yHKIHOHAIbHOH
TPaMOTHOCTH Y€JIOBEKA /U PELIEHUs NPAKTHYECKHX 3a71ad;;

IP63) BiajeHHEe OCHOBOMONATAIOMMUMH (DHUIMUSCKHMH MOHATHAMH U
BEJTMYHHAMM, XapaKTEPU3YIOUHMHU (GU3HYecKHe MPoIecchl (CBs

1€ 3Mep

CYpPCOB, COOCTBEHHbIX BC Teii 1 mp TeHUi; nenarh ¢ it
BHIGOD, apryMEHTHPOBATH €ro, 6paTh OTBETCTBEHHOCT 3 PEIICHHE; OLCHUBATH
MPHOOPETEHHBII OMBIT;;

(OBI1ajieHNe YHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMH JICHCTBHAME: §) COBMECTHAs|
esATeNbHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAHIHOH M
MHIMBUYalbHOH PaGOTHI; BHIOMPATh TEMATHKY M METOMIBI COBMECTHBIX|
IeliCTBHI ¢ ydeTOM OONIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO diIeHA|
KomeKTHBA;;

(Onanenue PCAbHBIMU TO3HABAT neiicteusamu 6)|
6a30Bbie MCCIEI0BATEIBCKHE JACHCTBHA: BIAJeTh HABBHIKAMH YueOHO-
HCCIeI0BATENCKONH H NMPOCKTHOMH JEATCILHOCTH, HABBIKAMH Pa3pelICHU|
poGiem; CMocoGHOCTh M TOTOBHOCTH K CAMOCTOSITENIEHOMY TTOMCKY METO/IOB|
[PSIICHNMS MPAKTHYECKUX 3a71ad, IPUMEHEHHIO PA3ITHIHBIX METOIOB TTO3HAHHUS,
oBJaJleHHe BHIAMM JEATEIBHOCTH O IOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalUH, NPeo6Pa3OBAHUI0 U NPHUMEHCHHIO B PA3JIHYHBIX YUCOHBIX
CHTyaIlHsAX, B TOM YHCJIE TIPH CO3JIaHHH y4eOHBIX M COIHAIBHBIX MPOEKTO
(hopMHpOBaHHE HAyYHOrO THITA MBIIUICHIS, BIaJICHHE HAYYHOH TEPMUHOIOTHEIT,
KITI0YEBBIMU TIOHATHSIMH H METOJAMH; CTaBHTb U (JOPMYIHPOBATH COOCTBEHHBIE|
3a1aun B 06pa30BaTEIbHOI ACATEIBHOCTH M KU3HCHHBIX CHTYALMSX; BBIABIATH
PUYHHHO-CJICICTBEHHBIC CBA3M M AKTYaJH3MPOBAaTh 3ajavy, BBIIABHIATh
rMnoTe3y ee pemIeHHs, HAXOJMTh apryMEHTHI Js JI0Ka3aTelbCTBa CBOHMX
yTBEpIKICHHIT, 3a1aBaTh MapaMeTPhl M KPUTEPHH PCILICHHS; aHANH3HPOBATH
MOJTyYEHHbIE B XOJIe PEUIEHHUs 3a/[aul Pe3yJIbTaThl, KPHTHUECKH OLEHUBATh MX
I0CTOBEPHOCTD, POrHO3HPOBATH H3MCHEHHE B HOBBIX YCJIOBHAX; pa3pabaThiBaTh
NJIaH pelieHns NPoONEMBI C YUETOM aHaliH3a MMEIONIMXCA MaTepHaIbHBIX H

paBCTBEHHBIE HOPMBI H
LIEHHOCTH;;

B wacTH HEHHOCTH Hay4HOro
cpopMHPOBAHHOCTD
MUpPDOBO33pEeHHS,
COOTBETCTBYIMETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ 0GIIECTBEHHOI MPaKTHKH,
OCHOBaHHOTO Ha JHaJIOTe KyJIbTYp,
CMOCOBCTBYIOMEr0  OCO3HAHHIO
CBOErO MECTa B MOJIUKYILTYPHOM
Mipe;;

B wacTH 9JKOJIOTHYECKOTO
BOCHHUTAHUA: yMeHHE
NPOrHO3MpPOBATH

TO3HAHUSA:

;|HeGnaronpuATHEIE SKONOrHYECKHE

MOCNECTBHS MPEAIPHHAMACMBIX
neficTBHiIL, MPeoTBpaIaTh UX;;

B yacTu TPYJA0BOI0 BOCIHTAHHS:
MHTEpEC K pasIMuHbIM chepam
nmpodeccuonHanbHOil
IeATeTBHOCTH, YMEHHE COBEpINATH
oco3HaHHBIH BeIGOp Oyayuiei
npodeccun M peann3oBHIBATH
COOCTBCHHBIC KI3HCHHBIC TLIAHBI;

HEeMaTepHATbHBIX PECYPCOB; OCYIIECTBIIATh JICHHBIH MOUCK

B dacTH LEHHOCTH HAay4YHOTO,

cpescTB 1 croco6oB AeiicTBHS B MPO(ECcCHOHANBHYIO CPey; YMETh Iep

Th)

oc LEHHOCTH

3HAHMs B MO3HABATENBHYIO M NPAKTHYECKYIO 006JIACTH XKH3HEACATETbHOCTH;

C MCXaHMYECKUM JIBHIKCHHEM, B3aMMOJICHCTBHEM TEll, MEXaHUYCCKUMM
KoneOaHHAMH H BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEMIOBHIMH MPOLECCAMH; JNEKTPUYECKMM M MArHUTHBIM TOJSAMH,
3JICKTPHYECKUM TOKOM, 2JIEKTPOMArHUTHBIMM KOJI€OaHUAMH M BOJTHAMH;
ONTHYECKUMMU SBJICHUAMY; KBAHTOBBIMU aTomMa

YMEeTh MHTErPHPOBATH 3HAHHs H3 Pa3HBIX NPE/IMETHBIX 0OIIACTEi;;

(OBJ1a/IcHNE YHHBEPCATLHBIMU PETYJIATHBHBIMHU JICHCTBHAMH: B) IMOLMOHATLHbI]
MHTEIIEKT, MPEeANoNaralmui chopMHPOBAHHOCTE: CaMOPETYJIHPOBAHHS,
BKJTIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTb 3a CBOE

crp
ATOMHOTO S/Ipa, PaIMOAKTHBHOCTBIO); BJIaJICHHE OCHOBOTOIArAIONIHMH
ACTPOHOMUYECKHMH MOHSTHAMH, MO3BOJISIOIIMMHI XapaKTepH30BaTh
mpouecchl, MPOMCXOAANME HA 3BE34aX, B 3BE3MHBIX CHCTEMax, B
MEKIaJlaKTHUECKO# CpeJie; ABHKEHHE HEOCCHBIX TeJl, SBOMIOLHIO 3BE3]1 U,
Bcenennoii;;

TIP69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HIMH MO OTHOIICHHIO K|
brsmueckoii HHDOPMALIH, 0Ty IAEMOI U3 PA3HBIX HCTOYHHKOB, it

Th aJ[alTHPOBATHCA K SMOLHOHAIBHBIM H3MCHECHUSM H|
NPOSABIATE THOKOCTh, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIONIEH CTPEMJIEHHE K JOCTHIKEHHIO IEJH M yCIeXy, ONTHMHU3M,

HayuyHOH NeATENbHOCTH,
FOTOBHOCTh  OCYHIECTBIATH
NPOEKTHYIO M HCCIIEI0BATEIBCKYIO
eATeNbHOCTh HHANBUIYATBHO U B
rpyne.;

B 9yacTH JKONOTHYECKOTO
BOCTIMTAHHS: aKTHBHOE HENPHSATHE
MeiicTBUH, NPHHOCAMMX Bpen|

MHHUIHATHBHOCTD, YMEHHE JIeHCTBOBATD, HCXOMISl M3 CBOMX Teil;;
(OBJ1ajicHHE YHUBEPCATbHBIMU PEIYIATHBHBIMH JCHCTBHAME: §) CAMOKOHTPOIIb!
1aBaTh OIEHKY HOBBIM CHTYaIMsIM, BHOCHTh KOPPEKTHBEI B J€ATCIBHOCTh,
OLIEHNBATH COOTBETCTBHE PE3YNHTATOB IETISIM;;

OBtajienue y, pCaTbHBIME KOMMYHHKATUBHBIMH JeiiCTBUAMY: a) obuieHue:|

HCrO/Ib30BaTh HH(POBBIC TEXHOIOIHH JUT MOMCKA, CTPYKTYPHPOBAHH,

oCymecTBIATh KOMMYHHKALHH BO BCEX cepax KH3HH; PACIO3HABATH)

MHTCPIPETAHH H NPEJACTABICHUSA Y4eOHON M Hay4HO-IIONY.

JILHBIC CPEJICTBA TIOHUMATh COLMANBHBIX 3HAKOB,|

MHpOpMaNNK; pa3sBUTHE YMEHHIl KPUTHYECKOTO aHaan3a Mojy
nHdopmarum;;

T1P62) chopMUPOBAHHOCTH YMEHHUI Paciio3HaBaTh (H3NUECKHE SIBICHMUs)
(mporecchl) H OOBACHATE HX HA OCHOBE H3YYEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PaBHOYCKOPEHHOE MNpPAMOJIHHEHHOE JBHKEHHE,
CBOﬁOﬂ”Oe Tajg€Hue TeJI, ABUIKEHUE MO OKPYKHOCTH, MHEPUHA,

Th TIpE] LUTKH CHTYyaluii U cMATYaTh KOHQIHKTEL;
BIIaJIeTh PA3IMUHBIME CIIOCO6AaMH OOIICHHS M B3aUMOJICHCTBHS;;
(OBj1azieHHe YHHBEPCAJIbHBIMH yu4eOHBIMH IO3HABATE/ILHBIMH JCHCTBUAMH B)|
paboTa ¢ MH(pOpMAalKEii: BlIajeTh HABBIKAMH IOJyYeHHsS HHOOPMALNH H3|
[MCTOYHUKOB PasHbIX THIIOB, CAMOCTOATEIBHO OCYIICCTBIATEL MOUCK, aHAJIN3,)
[CHCTEMATH3AIHI0 U HHTEPNPETALHIO mlc]mpmauun PasIMYHBIX BH/IOB U (‘l)OPM

THBI

B3aMMOJCHCTBHE TelI, KonebaTenbHoe p BOIIHOBOE
nBikenne; auddysus, 6POyHOBCKOE JBHKEHHE, CTPOCHHE KHAKOCTEHl 1)
TBEPJIBIX TCJI, M3MCHEHHE 00heMa Tell NPH HArpeBaHUHU (OXJIaXK/ICHHH),
TennoBoe paBHOBECHE, HCTApeHHE, KOHJCHCANMA, MIaBlIeHHUE,
KpHCTaIIM3anus, KANEHHE, BIAKHOCTh BO3JyXa, CBA3b CPemHEH
KHHETHYECKOii SHEPIHH TETIOBOTO JBMKEHHUS MOJIEKYJ ¢ abCOMIOTHOMH
TeMIIepaTypoil, NOBBILICHHE JABJICHUs Ia3a IIPH Cr0 HArPeBAHHH B
3aKpBITOM COCyJE, CBA3b MEKJIY MapaMeTpaMH COCTOSHHMS rasa Bj
M30mporeccax; MEKTPH3ALIS TeJ, B3AHMOJCHCTBHE 3apsI0B, HArPEBAHHC
[POBOJHHMKA C TOKOM, B3aMMOJEHCTBHE MArHHTOB, 3IEKTPOMArHHTHAS,
WHYKIHs, IefCTBHE MarHUTHOTO TMOJA HAa MPOBOJIHHMK C TOKOM M|
BHOKYIIMIiCA 3apsijl, dJICKTPOMarHUTHBIC KoleOaHHs M BOJHBI,
TIPSIMO. i pacmpocTt CBeTa, OT NPENOMIICHHE,|
unTepbepenuus, InGpaKIisL U MONAPHU3ALKS CBETA, ANCIEPCHS CBETA;
boTodnexTpuueckuii s dext, cBeTOBOE HaBIEHHE, BO3HHKHOBEHHE
JIMHEHYaToOro CreKTpa aToMa BOJ0PO/Ia, ECTECTBEHHAA M MCKYCCTBEHHAs
PaJIMOAaKTHBHOCT;;

I1P67) copMHUPOBAHHOCTH YMEHHS PEIIAaTh PACUETHBIC 3aJa4H C ABHO
3a7aHHON (H3MUECKOH MOAENBIO, HCMOMb3Ys (QH3MUECKHE 3aKOHBI
NPUHIKIIBI; HA OCHOBE aHAJIH3a YCJIOBM 3a/laul BHIOMPATh (PU3HUYCCKYIO|
MOJIeNTh, BBINEATh (pH3HUECKHE BETHIHHBI H (hOPMYIIBI, HEOOXOMMBIE]
U1 ee pemieHus, MPOBOJAMTL PACUETHI M OLUEHHBATH PEANbHOCTB)
Moy deHHOro 3HaYeHHs (H3HUECKON BEMMUMHBL; PEIIATh KAaYECTBEHHBIC
3a7auu, BBICTPAMBAs JIOTHYECKH HENPOTHBOPEUHBYIO LEMOUKY
[paccysKJICHHH C OTOpoii Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
pusnueckue sBIEHNS;;

ITPG10) oBnajienne yMeHHAMH paboTaTh B TPyIIE .;

[IP65) ymeHHe y4YMTBIBATH TPAaHMIbl NMPUMEHEHHUS H3Y4EHHBIX|
busnueckux Mojesieii: MaTepHabHas TOUKA, HHEPUHATbHAA CHCTEMA
oTCUeTa, HIeaNbHBII Ia3; MOJIEH CTPOCHHS Ta30B, XKMKOCTCH H TBEPIIBIX
Ten, TOYCUHBIH JTEKTPHUCCKHIl 3apsi, sAepHAs MOJENb aToMa,
HYKJIOHHAst MOJIE/Tb ATOMHOT'O SPa IPH PELICHHH (U3MYECKUX 3a1at;;
[1PG4) Br1ajieHHe 3aK0! H TE0p YBEpEHHOE|
MCTIONIB30BAHKE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHamm3e GU3HICCKHX
SIBJICHHIT 1 TIPOLIECCOB;

YCTAMH,

OBJ1ajicHHe YHUBEPCATIbHBIMH Y4eOHBIMH [O3HABATCIBHBIMU ACHCTBUAME a)

npesc

6a30BbIC JIOTHYECKHE JICHCTBHA: CAMOCTOATENBHO (OPMYJIHPOBATH H
aKTyann3MpoBaTh NpobJIEMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABIHBAT|
CyIIECTBEHHBIH MPH3HAK MM C JUISE us, K i u ¥

06001IeH s; OTIPe/IeNATh LEH JIeATENbHOCTH, 3a/1aBaTh 1apaMeTPhbl U KPUTEPHH|
(MX JOCTHXKCHHUSA, BbIABIATL 3aKOHOMCPHOCTH M IIPOTHBOpPCYHUA B
[PaCCMaTPUBACMBIX ABJICHUAX; BHOCUTh KOPPEKTHBEI B JICATCIIBHOCTD, OLIEHHUBATH|
[COOTBETCTBHE pE3YyAbTATOB IMEIAM, OLUCHHBATL PHCKH I'IOCHCJJCTBHI?I[
I€ATCIbHOCTH; Pa3sBUBATh KPEATHBHOE MBILIIJICHHUE TIPH PELICHHH JKH3HEHHBIX|
npoGeM;;

OBJ1aJIcHHE YHHBEPCAIILHBIMH PETYJIATHBHBIMHU JICHCTBHAMU: T) IPHHATHE cCOs 1
APYTHX J'Il(\f.(eﬁ: TIpUHUMATH CEGH, TIOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA;

OKpY cpeze;;

B yacTH TpyJ0BOTO BOCIHTAHHS:
TOTOBHOCTH M CIIOCOOHOCTH K.
o6pa3oBaHUIO "
CaMOOGpﬂZOBaHHlO Haj
NPOTSIKEHUH BCEH JKUM3HMU;;

B yacTu TpyJ0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
[1CATECIIBHOCTH TEXHOJIOTHYECKON U
COLHMAIbHOH HANPaBIEHHOCTH,
COCOOHOCTh MHUIHHUPOBATH,
TJIAHHPOBATE U CaMOCTOATEIIBHO!
BBITIOJIHATE TAKYI0 JICATEIBHOCTD;
B uacT TpPyn0BOTO BOCIHTAHHS:
IOTOBHOCTH K TPY/y, OCO3HaHHE
HEHHOCTH MacTepcTBa,
Tpyaomooue;;

B uwactm ¢dusmyeckoro
BOCIIHTAHHs: COPMUPOBAHHOCTH
3110poBoro 1 Ge3omnacHoro obpasa
KHU3HH, OTBETCTBECHHOTIO
OTHOIIEHHS K CBOEMY 3/10POBBIO;;
B dacTH TpaxmaHCKOTo
BOCITHTAHUA: OCO3HAHUE JIMYHOIO]
BKJIajJa B TOCTpPOCHHEC
ycToitumBoro Oyaymero;;

B uwacTm TpaxmaHCKOTO
BOCITHTAHHs: COPMUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHMA,
DTHYECKOI'0 TMOBEACHMA;;

B uwacTm TrpaxmaHcKoOro
BOCIMUTAHUA: NPpUHATHE
[TPAJAUIIHOHHBIX HallMOHAJIBHBIX,
obGmedyenoBedyeCcKHX
TYMAHHUCTHYECCKHUX
IeMOKPATHYECKHX LIEHHOCTE;;

B uyacTm 93CTETHYECKOTO
BOCIHMTAHHA:  ICTETHYCCKOE
OTHOWIIEHHE K MHUpPY, BKIHOYasd
[OCTETUKY 65!1"&], HAay4YHOTO H
[TEXHHYECKOTro TBOpUYECTBA,
cropTa, Tpy/la M OOLICCTBCHHBIX
OTHOIICHMIA;

"
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OK 01. Bm6upats cnoco6u|lIP68) chopmup b yMeHHs Tb noTyueHHbIe 3HanMs AnA[OBIaJCHHE yHUBEPCANbHBIMH PEryIsTHBHBIMH AeficTBuAMH: a)|B  4acTH TIpaxAaHCKOrO

i) JILHOM

p 3aja4y
ICATCIBHOCTH TNPHUMCHHUTCIIBHO K|
[Pa3sIMYHBIM KOHTEKCTaM

of y it mpoTekaHus GU3NYECKUX SIBJICHUIT B IPHPOJE U]
/U TIPUHATHSA TTPAKTHYCCKUX pCHICHVIﬁ B TIOBCEIHEBHOM KH3HH piu
oGecrieyenns 6e30MacHOCTH MpH 0OpaleHNH ¢ GBITOBLIMH MPUOOpPaMH 1

TeXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 310POBbA M COOMIOACHHS]

CaMOOpTaHH3alHs: CAMOCTOATEIbHO OCYMIECTBISTh [03HABATEIbHYIO|
JICATEIILHOCTD, BBISIBIIATH NPOOJIEMBI, CTaBHTh M (hOPMYJIHPOBaTH COOCTBEHHBIC|

cnocobHOCTD
cuTyaunuio u

BOCIIMTAHUS:
OICHUBATH

3a1a4M B 06pa30BATENLHON AEATENBHOCTH M JKH3HEHHBIX CHTyaIlHs
CaMOCTOATEIBHO COCTABIATE IIAH PELICHHS MPOOIEMBI C YUYETOM MMEIOMIHXCs]

Th p

OpPHEHTHPYACh Ha MOPATbHO-

HOPM 9KOJIOrHYECKOro B OKpY it cpene; nonu
[HEOOXOMMOCTH TPUMCHEHHUS IOCTHKCHHUIT (PM3MKH M TEXHOJIOTHil JUIs
PALIMOHAILHOTO NIPHPOJIOTIONB30BAHHS;;

TIP66) BiajgeHHE OCHOBHBLIMHM METOJAAMH HAay4HOTO IO3HAHMSA,

1CromB3Yy B usnke: Tb NIPAMBIE M
(u3nuecKUX BENMYMH, BHIOMPAs ONTHMAJIBHBIH CIOCOD M3MEPEHHS U
MCIIOJIB3Ysl M3BECTHBIC METOJBI OLEHKH TOTPEHIHOCTEH H3MEepeHHil,
IPOBOMTE MCCIIEI0BAHME 3aBUCHMOCTEH (DU3HYECKMX BENHYHH C
MCIIONB30BAHHEM MPAMBIX H3MEPEHHIl, OOBACHATH IIOTYYEHHBIC
pe3y/IbTaThi, HCMOJIB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHA, U
leaTh BBIBOJBI; cOOMIOATh MpaBuia 6E30MacHOTO Tpylda HpH
pOBENICHNH HCCIIENIOBaHHi B paMKaX y4eOHOTO SKCTIEPUMEHTa U y4eOHO-|
HCCITeI0BATENBCKON AEATENBHOCTH C HCMONb30BAHHEM HH(PPOBBIX
M3MEPUTENBHBIX YCTPOMCTB M 1ab0paTopHOro 060pyaOBaHHS;
chopMHPOBAHHOCTH MPEICTABJICHHH O METOJAX MOJYYCHHs HAyUHbBIX
acTPOHOMHYECKHX 3HAHHI;;

ITP61) chopMUPOBAHHOCTH MPEJCTABICHUE O POIN M MecTe GU3HKH U
aCTPOHOMHM B COBpPEMEHHOH HayYHOH KapTHHE MEpa, O
cucTemooGpasyoleii poiiu GU3MKH B PA3BUTHHM ECTECTBEHHBIX HAYK,
TCXHMKM M COBPCMCHHBIX TCXHOJIOTHH, O BKIaJe POCCHHCKHX M
3apyOeKHBIX YYEHBIX-QU3MKOB B Pa3BUTHE HAayKH; MOHHMaHHe|
pusnueckoit cymuocTH HAGMOAAEMBIX SBJIEHHIT MHKPOMHPA, MaKpOMHPa|
W MeraMupa; NMOHMMAaHHE POJNM ACTPOHOMHHM B MPAKTHYECKOI
/e Te/IbHOCTH YE/IOBEKA M JallbHEHIICM HAYYHO-TEXHHUCCKOM Pa3BHTHH,
ponn Gu3MKH B GOPMHPOBAHMH Kpyrosopa M (yHKIHOHAIbHOH
TPaMOTHOCTH Y€JIOBEKA /U PELIEHUs NPAKTHYECKHX 3a71ad;;

IP63) BiajeHHEe OCHOBOMONATAIOMMUMH (DHUIMUSCKHMH MOHATHAMH U
BEJTMYHHAMM, XapaKTEPU3YIOUHMHU (GU3HYecKHe MPoIecchl (CBs

1€ 3Mep

CYpPCOB, COOCTBEHHbIX BC Teii 1 mp TeHUi; nenarh ¢ it
BHIGOD, apryMEHTHPOBATH €ro, 6paTh OTBETCTBEHHOCT 3 PEIICHHE; OLCHUBATH
MPHOOPETEHHBII OMBIT;;

(OBI1ajieHNe YHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMH JICHCTBHAME: §) COBMECTHAs|
esATeNbHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAHIHOH M
MHIMBUYalbHOH PaGOTHI; BHIOMPATh TEMATHKY M METOMIBI COBMECTHBIX|
IeliCTBHI ¢ ydeTOM OONIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO diIeHA|
KomeKTHBA;;

(Onanenue PCAbHBIMU TO3HABAT neiicteusamu 6)|
6a30Bbie MCCIEI0BATEIBCKHE JACHCTBHA: BIAJeTh HABBHIKAMH YueOHO-
HCCIeI0BATENCKONH H NMPOCKTHOMH JEATCILHOCTH, HABBIKAMH Pa3pelICHU|
poGiem; CMocoGHOCTh M TOTOBHOCTH K CAMOCTOSITENIEHOMY TTOMCKY METO/IOB|
[PSIICHNMS MPAKTHYECKUX 3a71ad, IPUMEHEHHIO PA3ITHIHBIX METOIOB TTO3HAHHUS,
oBJaJleHHe BHIAMM JEATEIBHOCTH O IOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalUH, NPeo6Pa3OBAHUI0 U NPHUMEHCHHIO B PA3JIHYHBIX YUCOHBIX
CHTyaIlHsAX, B TOM YHCJIE TIPH CO3JIaHHH y4eOHBIX M COIHAIBHBIX MPOEKTO
(hopMHpOBaHHE HAyYHOrO THITA MBIIUICHIS, BIaJICHHE HAYYHOH TEPMUHOIOTHEIT,
KITI0YEBBIMU TIOHATHSIMH H METOJAMH; CTaBHTb U (JOPMYIHPOBATH COOCTBEHHBIE|
3a1aun B 06pa30BaTEIbHOI ACATEIBHOCTH M KU3HCHHBIX CHTYALMSX; BBIABIATH
PUYHHHO-CJICICTBEHHBIC CBA3M M AKTYaJH3MPOBAaTh 3ajavy, BBIIABHIATh
rMnoTe3y ee pemIeHHs, HAXOJMTh apryMEHTHI Js JI0Ka3aTelbCTBa CBOHMX
yTBEpIKICHHIT, 3a1aBaTh MapaMeTPhl M KPUTEPHH PCILICHHS; aHANH3HPOBATH
MOJTyYEHHbIE B XOJIe PEUIEHHUs 3a/[aul Pe3yJIbTaThl, KPHTHUECKH OLEHUBATh MX
I0CTOBEPHOCTD, POrHO3HPOBATH H3MCHEHHE B HOBBIX YCJIOBHAX; pa3pabaThiBaTh
NJIaH pelieHns NPoONEMBI C YUETOM aHaliH3a MMEIONIMXCA MaTepHaIbHBIX H

paBCTBEHHBIE HOPMBI H
LIEHHOCTH;;

B wacTH HEHHOCTH Hay4HOro
cpopMHPOBAHHOCTD
MUpPDOBO33pEeHHS,
COOTBETCTBYIMETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ 0GIIECTBEHHOI MPaKTHKH,
OCHOBaHHOTO Ha JHaJIOTe KyJIbTYp,
CMOCOBCTBYIOMEr0  OCO3HAHHIO
CBOErO MECTa B MOJIUKYILTYPHOM
Mipe;;

B wacTH 9JKOJIOTHYECKOTO
BOCHHUTAHUA: yMeHHE
NPOrHO3MpPOBATH

TO3HAHUSA:

;|HeGnaronpuATHEIE SKONOrHYECKHE

MOCNECTBHS MPEAIPHHAMACMBIX
neficTBHiIL, MPeoTBpaIaTh UX;;

B yacTu TPYJA0BOI0 BOCIHTAHHS:
MHTEpEC K pasIMuHbIM chepam
nmpodeccuonHanbHOil
IeATeTBHOCTH, YMEHHE COBEpINATH
oco3HaHHBIH BeIGOp Oyayuiei
npodeccun M peann3oBHIBATH
COOCTBCHHBIC KI3HCHHBIC TLIAHBI;

HEeMaTepHATbHBIX PECYPCOB; OCYIIECTBIIATh JICHHBIH MOUCK

B dacTH LEHHOCTH HAay4YHOTO,

cpescTB 1 croco6oB AeiicTBHS B MPO(ECcCHOHANBHYIO CPey; YMETh Iep

Th)

oc LEHHOCTH

3HAHMs B MO3HABATENBHYIO M NPAKTHYECKYIO 006JIACTH XKH3HEACATETbHOCTH;

C MCXaHMYECKUM JIBHIKCHHEM, B3aMMOJICHCTBHEM TEll, MEXaHUYCCKUMM
KoneOaHHAMH H BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEMIOBHIMH MPOLECCAMH; JNEKTPUYECKMM M MArHUTHBIM TOJSAMH,
3JICKTPHYECKUM TOKOM, 2JIEKTPOMArHUTHBIMM KOJI€OaHUAMH M BOJTHAMH;
ONTHYECKUMMU SBJICHUAMY; KBAHTOBBIMU aTomMa

YMEeTh MHTErPHPOBATH 3HAHHs H3 Pa3HBIX NPE/IMETHBIX 0OIIACTEi;;

(OBJ1a/IcHNE YHHBEPCATLHBIMU PETYJIATHBHBIMHU JICHCTBHAMH: B) IMOLMOHATLHbI]
MHTEIIEKT, MPEeANoNaralmui chopMHPOBAHHOCTE: CaMOPETYJIHPOBAHHS,
BKJTIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTb 3a CBOE

crp
ATOMHOTO S/Ipa, PaIMOAKTHBHOCTBIO); BJIaJICHHE OCHOBOTOIArAIONIHMH
ACTPOHOMUYECKHMH MOHSTHAMH, MO3BOJISIOIIMMHI XapaKTepH30BaTh
mpouecchl, MPOMCXOAANME HA 3BE34aX, B 3BE3MHBIX CHCTEMax, B
MEKIaJlaKTHUECKO# CpeJie; ABHKEHHE HEOCCHBIX TeJl, SBOMIOLHIO 3BE3]1 U,
Bcenennoii;;

TIP69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HIMH MO OTHOIICHHIO K|
brsmueckoii HHDOPMALIH, 0Ty IAEMOI U3 PA3HBIX HCTOYHHKOB, it

Th aJ[alTHPOBATHCA K SMOLHOHAIBHBIM H3MCHECHUSM H|
NPOSABIATE THOKOCTh, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIONIEH CTPEMJIEHHE K JOCTHIKEHHIO IEJH M yCIeXy, ONTHMHU3M,

HayuyHOH NeATENbHOCTH,
FOTOBHOCTh  OCYHIECTBIATH
NPOEKTHYIO M HCCIIEI0BATEIBCKYIO
eATeNbHOCTh HHANBUIYATBHO U B
rpyne.;

B 9yacTH JKONOTHYECKOTO
BOCTIMTAHHS: aKTHBHOE HENPHSATHE
MeiicTBUH, NPHHOCAMMX Bpen|

MHHUIHATHBHOCTD, YMEHHE JIeHCTBOBATD, HCXOMISl M3 CBOMX Teil;;
(OBJ1ajicHHE YHUBEPCATbHBIMU PEIYIATHBHBIMH JCHCTBHAME: §) CAMOKOHTPOIIb!
1aBaTh OIEHKY HOBBIM CHTYaIMsIM, BHOCHTh KOPPEKTHBEI B J€ATCIBHOCTh,
OLIEHNBATH COOTBETCTBHE PE3YNHTATOB IETISIM;;

OBtajienue y, pCaTbHBIME KOMMYHHKATUBHBIMH JeiiCTBUAMY: a) obuieHue:|

HCrO/Ib30BaTh HH(POBBIC TEXHOIOIHH JUT MOMCKA, CTPYKTYPHPOBAHH,

oCymecTBIATh KOMMYHHKALHH BO BCEX cepax KH3HH; PACIO3HABATH)

MHTCPIPETAHH H NPEJACTABICHUSA Y4eOHON M Hay4HO-IIONY.

JILHBIC CPEJICTBA TIOHUMATh COLMANBHBIX 3HAKOB,|

MHpOpMaNNK; pa3sBUTHE YMEHHIl KPUTHYECKOTO aHaan3a Mojy
nHdopmarum;;

T1P62) chopMUPOBAHHOCTH YMEHHUI Paciio3HaBaTh (H3NUECKHE SIBICHMUs)
(mporecchl) H OOBACHATE HX HA OCHOBE H3YYEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PaBHOYCKOPEHHOE MNpPAMOJIHHEHHOE JBHKEHHE,
CBOﬁOﬂ”Oe Tajg€Hue TeJI, ABUIKEHUE MO OKPYKHOCTH, MHEPUHA,

Th TIpE] LUTKH CHTYyaluii U cMATYaTh KOHQIHKTEL;
BIIaJIeTh PA3IMUHBIME CIIOCO6AaMH OOIICHHS M B3aUMOJICHCTBHS;;
(OBj1azieHHe YHHBEPCAJIbHBIMH yu4eOHBIMH IO3HABATE/ILHBIMH JCHCTBUAMH B)|
paboTa ¢ MH(pOpMAalKEii: BlIajeTh HABBIKAMH IOJyYeHHsS HHOOPMALNH H3|
[MCTOYHUKOB PasHbIX THIIOB, CAMOCTOATEIBHO OCYIICCTBIATEL MOUCK, aHAJIN3,)
[CHCTEMATH3AIHI0 U HHTEPNPETALHIO mlc]mpmauun PasIMYHBIX BH/IOB U (‘l)OPM

THBI

B3aMMOJCHCTBHE TelI, KonebaTenbHoe p BOIIHOBOE
nBikenne; auddysus, 6POyHOBCKOE JBHKEHHE, CTPOCHHE KHAKOCTEHl 1)
TBEPJIBIX TCJI, M3MCHEHHE 00heMa Tell NPH HArpeBaHUHU (OXJIaXK/ICHHH),
TennoBoe paBHOBECHE, HCTApeHHE, KOHJCHCANMA, MIaBlIeHHUE,
KpHCTaIIM3anus, KANEHHE, BIAKHOCTh BO3JyXa, CBA3b CPemHEH
KHHETHYECKOii SHEPIHH TETIOBOTO JBMKEHHUS MOJIEKYJ ¢ abCOMIOTHOMH
TeMIIepaTypoil, NOBBILICHHE JABJICHUs Ia3a IIPH Cr0 HArPeBAHHH B
3aKpBITOM COCyJE, CBA3b MEKJIY MapaMeTpaMH COCTOSHHMS rasa Bj
M30mporeccax; MEKTPH3ALIS TeJ, B3AHMOJCHCTBHE 3apsI0B, HArPEBAHHC
[POBOJHHMKA C TOKOM, B3aMMOJEHCTBHE MArHHTOB, 3IEKTPOMArHHTHAS,
WHYKIHs, IefCTBHE MarHUTHOTO TMOJA HAa MPOBOJIHHMK C TOKOM M|
BHOKYIIMIiCA 3apsijl, dJICKTPOMarHUTHBIC KoleOaHHs M BOJHBI,
TIPSIMO. i pacmpocTt CBeTa, OT NPENOMIICHHE,|
unTepbepenuus, InGpaKIisL U MONAPHU3ALKS CBETA, ANCIEPCHS CBETA;
boTodnexTpuueckuii s dext, cBeTOBOE HaBIEHHE, BO3HHKHOBEHHE
JIMHEHYaToOro CreKTpa aToMa BOJ0PO/Ia, ECTECTBEHHAA M MCKYCCTBEHHAs
PaJIMOAaKTHBHOCT;;

I1P67) copMHUPOBAHHOCTH YMEHHS PEIIAaTh PACUETHBIC 3aJa4H C ABHO
3a7aHHON (H3MUECKOH MOAENBIO, HCMOMb3Ys (QH3MUECKHE 3aKOHBI
NPUHIKIIBI; HA OCHOBE aHAJIH3a YCJIOBM 3a/laul BHIOMPATh (PU3HUYCCKYIO|
MOJIeNTh, BBINEATh (pH3HUECKHE BETHIHHBI H (hOPMYIIBI, HEOOXOMMBIE]
U1 ee pemieHus, MPOBOJAMTL PACUETHI M OLUEHHBATH PEANbHOCTB)
Moy deHHOro 3HaYeHHs (H3HUECKON BEMMUMHBL; PEIIATh KAaYECTBEHHBIC
3a7auu, BBICTPAMBAs JIOTHYECKH HENPOTHBOPEUHBYIO LEMOUKY
[paccysKJICHHH C OTOpoii Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
pusnueckue sBIEHNS;;

ITPG10) oBnajienne yMeHHAMH paboTaTh B TPyIIE .;

[IP65) ymeHHe y4YMTBIBATH TPAaHMIbl NMPUMEHEHHUS H3Y4EHHBIX|
busnueckux Mojesieii: MaTepHabHas TOUKA, HHEPUHATbHAA CHCTEMA
oTCUeTa, HIeaNbHBII Ia3; MOJIEH CTPOCHHS Ta30B, XKMKOCTCH H TBEPIIBIX
Ten, TOYCUHBIH JTEKTPHUCCKHIl 3apsi, sAepHAs MOJENb aToMa,
HYKJIOHHAst MOJIE/Tb ATOMHOT'O SPa IPH PELICHHH (U3MYECKUX 3a1at;;
[1PG4) Br1ajieHHe 3aK0! H TE0p YBEpEHHOE|
MCTIONIB30BAHKE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHamm3e GU3HICCKHX
SIBJICHHIT 1 TIPOLIECCOB;

YCTAMH,

OBJ1ajicHHe YHUBEPCATIbHBIMH Y4eOHBIMH [O3HABATCIBHBIMU ACHCTBUAME a)

npesc

6a30BbIC JIOTHYECKHE JICHCTBHA: CAMOCTOATENBHO (OPMYJIHPOBATH H
aKTyann3MpoBaTh NpobJIEMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABIHBAT|
CyIIECTBEHHBIH MPH3HAK MM C JUISE us, K i u ¥

06001IeH s; OTIPe/IeNATh LEH JIeATENbHOCTH, 3a/1aBaTh 1apaMeTPhbl U KPUTEPHH|
(MX JOCTHXKCHHUSA, BbIABIATL 3aKOHOMCPHOCTH M IIPOTHBOpPCYHUA B
[PaCCMaTPUBACMBIX ABJICHUAX; BHOCUTh KOPPEKTHBEI B JICATCIIBHOCTD, OLIEHHUBATH|
[COOTBETCTBHE pE3YyAbTATOB IMEIAM, OLUCHHBATL PHCKH I'IOCHCJJCTBHI?I[
I€ATCIbHOCTH; Pa3sBUBATh KPEATHBHOE MBILIIJICHHUE TIPH PELICHHH JKH3HEHHBIX|
npoGeM;;

OBJ1aJIcHHE YHHBEPCAIILHBIMH PETYJIATHBHBIMHU JICHCTBHAMU: T) IPHHATHE cCOs 1
APYTHX J'Il(\f.(eﬁ: TIpUHUMATH CEGH, TIOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA;

OKpY cpeze;;

B yacTH TpyJ0BOTO BOCIHTAHHS:
TOTOBHOCTH M CIIOCOOHOCTH K.
o6pa3oBaHUIO "
CaMOOGpﬂZOBaHHlO Haj
NPOTSIKEHUH BCEH JKUM3HMU;;

B yacTu TpyJ0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
[1CATECIIBHOCTH TEXHOJIOTHYECKON U
COLHMAIbHOH HANPaBIEHHOCTH,
COCOOHOCTh MHUIHHUPOBATH,
TJIAHHPOBATE U CaMOCTOATEIIBHO!
BBITIOJIHATE TAKYI0 JICATEIBHOCTD;
B uacT TpPyn0BOTO BOCIHTAHHS:
IOTOBHOCTH K TPY/y, OCO3HaHHE
HEHHOCTH MacTepcTBa,
Tpyaomooue;;

B uwactm ¢dusmyeckoro
BOCIIHTAHHs: COPMUPOBAHHOCTH
3110poBoro 1 Ge3omnacHoro obpasa
KHU3HH, OTBETCTBECHHOTIO
OTHOIIEHHS K CBOEMY 3/10POBBIO;;
B dacTH TpaxmaHCKOTo
BOCITHTAHUA: OCO3HAHUE JIMYHOIO]
BKJIajJa B TOCTpPOCHHEC
ycToitumBoro Oyaymero;;

B uwacTm TpaxmaHCKOTO
BOCITHTAHHs: COPMUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHMA,
DTHYECKOI'0 TMOBEACHMA;;

B uwacTm TrpaxmaHcKoOro
BOCIMUTAHUA: NPpUHATHE
[TPAJAUIIHOHHBIX HallMOHAJIBHBIX,
obGmedyenoBedyeCcKHX
TYMAHHUCTHYECCKHUX
IeMOKPATHYECKHX LIEHHOCTE;;

B uyacTm 93CTETHYECKOTO
BOCIHMTAHHA:  ICTETHYCCKOE
OTHOWIIEHHE K MHUpPY, BKIHOYasd
[OCTETUKY 65!1"&], HAay4YHOTO H
[TEXHHYECKOTro TBOpUYECTBA,
cropTa, Tpy/la M OOLICCTBCHHBIX
OTHOIICHMIA;

"
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TIK 1.2. Bemonusts cranaaptabie[[IP68) cdopmup b YMEHHUs Th HOJTyYeHHbIE 3HaHUs 11A|OBIaeHHe yHHBEPCAJAbHBIMU PEryIATHBHBIMH JeHcTBUAMH: a)|B  wacTm TrpaxaaHCKOro

(THIIOBBIC) PACUECTHI CTPOMTEIBHBIX|
KOHCTPYKIH

0GBACHCHHS YCIIOBHIl MIPOTEKaHHs (PU3MUCCKUX ABJICHUI B IIPUPOJC U
JUIS TIPHHATHS NPAKTHYECKHX PEHICHHH B NMOBCEIHEBHOM KH3HH JUIS
oGecrieyenns 6e30MacHOCTH MpH 0OpaleHNH ¢ GBITOBLIMH MPUOOpPaMH 1
TEXHHIECKMMH YCTPOHCTBAMH, COXPAHEHHUs 3/10pPOBbS M COOMIOAEHNS|

CaMOOpTaHH3alHs: CAMOCTOATEIbHO OCYMIECTBISTh [03HABATEIbHYIO|
JICATEIILHOCTD, BBISIBIIATH NPOOJIEMBI, CTaBHTh M (hOPMYJIHPOBaTH COOCTBEHHBIC|

cnocobHOCTD
cuTyaunuio u

BOCIIMTAHUS:
OICHUBATH

3a1a4M B 06pa30BATENLHON AEATENBHOCTH M JKH3HEHHBIX CHTyaIlHs
CaMOCTOATEIBHO COCTABIATE IIAH PELICHHS MPOOIEMBI C YUYETOM MMEIOMIHXCs]

Th p

OpPHEHTHPYACh Ha MOPATbHO-

HOPM 9KOJIOrHYECKOro B OKpY it cpene; nonu
[HEOOXOMMOCTH TPUMCHEHHUS IOCTHKCHHUIT (PM3MKH M TEXHOJIOTHil JUIs
PALIMOHAILHOTO NIPHPOJIOTIONB30BAHHS;;

TIP66) BiajgeHHE OCHOBHBLIMHM METOJAAMH HAay4HOTO IO3HAHMSA,

1CromB3Yy B usnke: Tb NIPAMBIE M
(u3nuecKUX BENMYMH, BHIOMPAs ONTHMAJIBHBIH CIOCOD M3MEPEHHS U
MCIIOJIB3Ysl M3BECTHBIC METOJBI OLEHKH TOTPEHIHOCTEH H3MEepeHHil,
IPOBOMTE MCCIIEI0BAHME 3aBUCHMOCTEH (DU3HYECKMX BENHYHH C
MCIIONB30BAHHEM MPAMBIX H3MEPEHHIl, OOBACHATH IIOTYYEHHBIC
pe3y/IbTaThi, HCMOJIB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHA, U
leaTh BBIBOJBI; cOOMIOATh MpaBuia 6E30MacHOTO Tpylda HpH
pOBENICHNH HCCIIENIOBaHHi B paMKaX y4eOHOTO SKCTIEPUMEHTa U y4eOHO-|
HCCITeI0BATENBCKON AEATENBHOCTH C HCMONb30BAHHEM HH(PPOBBIX
M3MEPUTENBHBIX YCTPOMCTB M 1ab0paTopHOro 060pyaOBaHHS;
chopMHPOBAHHOCTH MPEICTABJICHHH O METOJAX MOJYYCHHs HAyUHbBIX
acTPOHOMHYECKHX 3HAHHI;;

ITP61) chopMUPOBAHHOCTH MPEJCTABICHUE O POIN M MecTe GU3HKH U
aCTPOHOMHM B COBpPEMEHHOH HayYHOH KapTHHE MEpa, O
cucTemooGpasyoleii poiiu GU3MKH B PA3BUTHHM ECTECTBEHHBIX HAYK,
TCXHMKM M COBPCMCHHBIX TCXHOJIOTHH, O BKIaJe POCCHHCKHX M
3apyOeKHBIX YYEHBIX-QU3MKOB B Pa3BUTHE HAayKH; MOHHMaHHe|
pusnueckoit cymuocTH HAGMOAAEMBIX SBJIEHHIT MHKPOMHPA, MaKpOMHPa|
W MeraMupa; NMOHMMAaHHE POJNM ACTPOHOMHHM B MPAKTHYECKOI
/e Te/IbHOCTH YE/IOBEKA M JallbHEHIICM HAYYHO-TEXHHUCCKOM Pa3BHTHH,
ponn Gu3MKH B GOPMHPOBAHMH Kpyrosopa M (yHKIHOHAIbHOH
TPaMOTHOCTH Y€JIOBEKA /U PELIEHUs NPAKTHYECKHX 3a71ad;;

IP63) BiajeHHEe OCHOBOMONATAIOMMUMH (DHUIMUSCKHMH MOHATHAMH U
BEJTMYHHAMM, XapaKTEPU3YIOUHMHU (GU3HYecKHe MPoIecchl (CBs

1€ 3Mep

CYpPCOB, COOCTBEHHbIX BC Teii 1 mp TeHUi; nenarh ¢ it
BHIGOD, apryMEHTHPOBATH €ro, 6paTh OTBETCTBEHHOCT 3 PEIICHHE; OLCHUBATH
MPHOOPETEHHBII OMBIT;;

(OBI1ajieHNe YHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMH JICHCTBHAME: §) COBMECTHAs|
esATeNbHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAHIHOH M
MHIMBUYalbHOH PaGOTHI; BHIOMPATh TEMATHKY M METOMIBI COBMECTHBIX|
IeliCTBHI ¢ ydeTOM OONIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO diIeHA|
KomeKTHBA;;

(Onanenue PCAbHBIMU TO3HABAT neiicteusamu 6)|
6a30Bbie MCCIEI0BATEIBCKHE JACHCTBHA: BIAJeTh HABBHIKAMH YueOHO-
HCCIeI0BATENCKONH H NMPOCKTHOMH JEATCILHOCTH, HABBIKAMH Pa3pelICHU|
poGiem; CMocoGHOCTh M TOTOBHOCTH K CAMOCTOSITENIEHOMY TTOMCKY METO/IOB|
[PSIICHNMS MPAKTHYECKUX 3a71ad, IPUMEHEHHIO PA3ITHIHBIX METOIOB TTO3HAHHUS,
oBJaJleHHe BHIAMM JEATEIBHOCTH O IOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalUH, NPeo6Pa3OBAHUI0 U NPHUMEHCHHIO B PA3JIHYHBIX YUCOHBIX
CHTyaIlHsAX, B TOM YHCJIE TIPH CO3JIaHHH y4eOHBIX M COIHAIBHBIX MPOEKTO
(hopMHpOBaHHE HAyYHOrO THITA MBIIUICHIS, BIaJICHHE HAYYHOH TEPMUHOIOTHEIT,
KITI0YEBBIMU TIOHATHSIMH H METOJAMH; CTaBHTb U (JOPMYIHPOBATH COOCTBEHHBIE|
3a1aun B 06pa30BaTEIbHOI ACATEIBHOCTH M KU3HCHHBIX CHTYALMSX; BBIABIATH
PUYHHHO-CJICICTBEHHBIC CBA3M M AKTYaJH3MPOBAaTh 3ajavy, BBIIABHIATh
rMnoTe3y ee pemIeHHs, HAXOJMTh apryMEHTHI Js JI0Ka3aTelbCTBa CBOHMX
yTBEpIKICHHIT, 3a1aBaTh MapaMeTPhl M KPUTEPHH PCILICHHS; aHANH3HPOBATH
MOJTyYEHHbIE B XOJIe PEUIEHHUs 3a/[aul Pe3yJIbTaThl, KPHTHUECKH OLEHUBATh MX
I0CTOBEPHOCTD, POrHO3HPOBATH H3MCHEHHE B HOBBIX YCJIOBHAX; pa3pabaThiBaTh
NJIaH pelieHns NPoONEMBI C YUETOM aHaliH3a MMEIONIMXCA MaTepHaIbHBIX H

paBCTBEHHBIE HOPMBI H
LIEHHOCTH;;

B wacTH HEHHOCTH Hay4HOro
cpopMHPOBAHHOCTD
MUpPDOBO33pEeHHS,
COOTBETCTBYIMETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ 0GIIECTBEHHOI MPaKTHKH,
OCHOBaHHOTO Ha JHaJIOTe KyJIbTYp,
CMOCOBCTBYIOMEr0  OCO3HAHHIO
CBOErO MECTa B MOJIUKYILTYPHOM
Mipe;;

B wacTH 9JKOJIOTHYECKOTO
BOCHHUTAHUA: yMeHHE
NPOrHO3MpPOBATH

TO3HAHUSA:

;|HeGnaronpuATHEIE SKONOrHYECKHE

MOCNECTBHS MPEAIPHHAMACMBIX
neficTBHiIL, MPeoTBpaIaTh UX;;

B yacTu TPYJA0BOI0 BOCIHTAHHS:
MHTEpEC K pasIMuHbIM chepam
nmpodeccuonHanbHOil
IeATeTBHOCTH, YMEHHE COBEpINATH
oco3HaHHBIH BeIGOp Oyayuiei
npodeccun M peann3oBHIBATH
COOCTBCHHBIC KI3HCHHBIC TLIAHBI;

HEeMaTepHATbHBIX PECYPCOB; OCYIIECTBIIATh JICHHBIH MOUCK

B dacTH LEHHOCTH HAay4YHOTO,

cpescTB 1 croco6oB AeiicTBHS B MPO(ECcCHOHANBHYIO CPey; YMETh Iep

Th)

oc LEHHOCTH

3HAHMs B MO3HABATENBHYIO M NPAKTHYECKYIO 006JIACTH XKH3HEACATETbHOCTH;

C MCXaHMYECKUM JIBHIKCHHEM, B3aMMOJICHCTBHEM TEll, MEXaHUYCCKUMM
KoneOaHHAMH H BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHEM BEILECTBA,
TEMIOBHIMH MPOLECCAMH; JNEKTPUYECKMM M MArHUTHBIM TOJSAMH,
3JICKTPHYECKUM TOKOM, 2JIEKTPOMArHUTHBIMM KOJI€OaHUAMH M BOJTHAMH;
ONTHYECKUMMU SBJICHUAMY; KBAHTOBBIMU aTomMa

YMEeTh MHTErPHPOBATH 3HAHHs H3 Pa3HBIX NPE/IMETHBIX 0OIIACTEi;;

(OBJ1a/IcHNE YHHBEPCATLHBIMU PETYJIATHBHBIMHU JICHCTBHAMH: B) IMOLMOHATLHbI]
MHTEIIEKT, MPEeANoNaralmui chopMHPOBAHHOCTE: CaMOPETYJIHPOBAHHS,
BKJTIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE NPHHHMATh OTBETCTBEHHOCTb 3a CBOE

crp
ATOMHOTO S/Ipa, PaIMOAKTHBHOCTBIO); BJIaJICHHE OCHOBOTOIArAIONIHMH
ACTPOHOMUYECKHMH MOHSTHAMH, MO3BOJISIOIIMMHI XapaKTepH30BaTh
mpouecchl, MPOMCXOAANME HA 3BE34aX, B 3BE3MHBIX CHCTEMax, B
MEKIaJlaKTHUECKO# CpeJie; ABHKEHHE HEOCCHBIX TeJl, SBOMIOLHIO 3BE3]1 U,
Bcenennoii;;

TIP69) chopMHPOBAaHHOCTE COOCTBEHHON MO3HIMH MO OTHOIICHHIO K|
brsmueckoii HHDOPMALIH, 0Ty IAEMOI U3 PA3HBIX HCTOYHHKOB, it

Th aJ[alTHPOBATHCA K SMOLHOHAIBHBIM H3MCHECHUSM H|
NPOSABIATE THOKOCTh, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIONIEH CTPEMJIEHHE K JOCTHIKEHHIO IEJH M yCIeXy, ONTHMHU3M,

HayuyHOH NeATENbHOCTH,
FOTOBHOCTh  OCYHIECTBIATH
NPOEKTHYIO M HCCIIEI0BATEIBCKYIO
eATeNbHOCTh HHANBUIYATBHO U B
rpyne.;

B 9yacTH JKONOTHYECKOTO
BOCTIMTAHHS: aKTHBHOE HENPHSATHE
MeiicTBUH, NPHHOCAMMX Bpen|

MHHUIHATHBHOCTD, YMEHHE JIeHCTBOBATD, HCXOMISl M3 CBOMX Teil;;
(OBJ1ajicHHE YHUBEPCATbHBIMU PEIYIATHBHBIMH JCHCTBHAME: §) CAMOKOHTPOIIb!
1aBaTh OIEHKY HOBBIM CHTYaIMsIM, BHOCHTh KOPPEKTHBEI B J€ATCIBHOCTh,
OLIEHNBATH COOTBETCTBHE PE3YNHTATOB IETISIM;;

OBtajienue y, pCaTbHBIME KOMMYHHKATUBHBIMH JeiiCTBUAMY: a) obuieHue:|

HCrO/Ib30BaTh HH(POBBIC TEXHOIOIHH JUT MOMCKA, CTPYKTYPHPOBAHH,

oCymecTBIATh KOMMYHHKALHH BO BCEX cepax KH3HH; PACIO3HABATH)

MHTCPIPETAHH H NPEJACTABICHUSA Y4eOHON M Hay4HO-IIONY.

JILHBIC CPEJICTBA TIOHUMATh COLMANBHBIX 3HAKOB,|

MHpOpMaNNK; pa3sBUTHE YMEHHIl KPUTHYECKOTO aHaan3a Mojy
nHdopmarum;;

T1P62) chopMUPOBAHHOCTH YMEHHUI Paciio3HaBaTh (H3NUECKHE SIBICHMUs)
(mporecchl) H OOBACHATE HX HA OCHOBE H3YYEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PaBHOYCKOPEHHOE MNpPAMOJIHHEHHOE JBHKEHHE,
CBOﬁOﬂ”Oe Tajg€Hue TeJI, ABUIKEHUE MO OKPYKHOCTH, MHEPUHA,

Th TIpE] LUTKH CHTYyaluii U cMATYaTh KOHQIHKTEL;
BIIaJIeTh PA3IMUHBIME CIIOCO6AaMH OOIICHHS M B3aUMOJICHCTBHS;;
(OBj1azieHHe YHHBEPCAJIbHBIMH yu4eOHBIMH IO3HABATE/ILHBIMH JCHCTBUAMH B)|
paboTa ¢ MH(pOpMAalKEii: BlIajeTh HABBIKAMH IOJyYeHHsS HHOOPMALNH H3|
[MCTOYHUKOB PasHbIX THIIOB, CAMOCTOATEIBHO OCYIICCTBIATEL MOUCK, aHAJIN3,)
[CHCTEMATH3AIHI0 U HHTEPNPETALHIO mlc]mpmauun PasIMYHBIX BH/IOB U (‘l)OPM

THBI

B3aMMOJCHCTBHE TelI, KonebaTenbHoe p BOIIHOBOE
nBikenne; auddysus, 6POyHOBCKOE JBHKEHHE, CTPOCHHE KHAKOCTEHl 1)
TBEPJIBIX TCJI, M3MCHEHHE 00heMa Tell NPH HArpeBaHUHU (OXJIaXK/ICHHH),
TennoBoe paBHOBECHE, HCTApeHHE, KOHJCHCANMA, MIaBlIeHHUE,
KpHCTaIIM3anus, KANEHHE, BIAKHOCTh BO3JyXa, CBA3b CPemHEH
KHHETHYECKOii SHEPIHH TETIOBOTO JBMKEHHUS MOJIEKYJ ¢ abCOMIOTHOMH
TeMIIepaTypoil, NOBBILICHHE JABJICHUs Ia3a IIPH Cr0 HArPeBAHHH B
3aKpBITOM COCyJE, CBA3b MEKJIY MapaMeTpaMH COCTOSHHMS rasa Bj
M30mporeccax; MEKTPH3ALIS TeJ, B3AHMOJCHCTBHE 3apsI0B, HArPEBAHHC
[POBOJHHMKA C TOKOM, B3aMMOJEHCTBHE MArHHTOB, 3IEKTPOMArHHTHAS,
WHYKIHs, IefCTBHE MarHUTHOTO TMOJA HAa MPOBOJIHHMK C TOKOM M|
BHOKYIIMIiCA 3apsijl, dJICKTPOMarHUTHBIC KoleOaHHs M BOJHBI,
TIPSIMO. i pacmpocTt CBeTa, OT NPENOMIICHHE,|
unTepbepenuus, InGpaKIisL U MONAPHU3ALKS CBETA, ANCIEPCHS CBETA;
boTodnexTpuueckuii s dext, cBeTOBOE HaBIEHHE, BO3HHKHOBEHHE
JIMHEHYaToOro CreKTpa aToMa BOJ0PO/Ia, ECTECTBEHHAA M MCKYCCTBEHHAs
PaJIMOAaKTHBHOCT;;

I1P67) copMHUPOBAHHOCTH YMEHHS PEIIAaTh PACUETHBIC 3aJa4H C ABHO
3a7aHHON (H3MUECKOH MOAENBIO, HCMOMb3Ys (QH3MUECKHE 3aKOHBI
NPUHIKIIBI; HA OCHOBE aHAJIH3a YCJIOBM 3a/laul BHIOMPATh (PU3HUYCCKYIO|
MOJIeNTh, BBINEATh (pH3HUECKHE BETHIHHBI H (hOPMYIIBI, HEOOXOMMBIE]
U1 ee pemieHus, MPOBOJAMTL PACUETHI M OLUEHHBATH PEANbHOCTB)
Moy deHHOro 3HaYeHHs (H3HUECKON BEMMUMHBL; PEIIATh KAaYECTBEHHBIC
3a7auu, BBICTPAMBAs JIOTHYECKH HENPOTHBOPEUHBYIO LEMOUKY
[paccysKJICHHH C OTOpoii Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
pusnueckue sBIEHNS;;

ITPG10) oBnajienne yMeHHAMH paboTaTh B TPyIIE .;

[IP65) ymeHHe y4YMTBIBATH TPAaHMIbl NMPUMEHEHHUS H3Y4EHHBIX|
busnueckux Mojesieii: MaTepHabHas TOUKA, HHEPUHATbHAA CHCTEMA
oTCUeTa, HIeaNbHBII Ia3; MOJIEH CTPOCHHS Ta30B, XKMKOCTCH H TBEPIIBIX
Ten, TOYCUHBIH JTEKTPHUCCKHIl 3apsi, sAepHAs MOJENb aToMa,
HYKJIOHHAst MOJIE/Tb ATOMHOT'O SPa IPH PELICHHH (U3MYECKUX 3a1at;;
[1PG4) Br1ajieHHe 3aK0! H TE0p YBEpEHHOE|
MCTIONIB30BAHKE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHamm3e GU3HICCKHX
SIBJICHHIT 1 TIPOLIECCOB;

YCTAMH,

OBJ1ajicHHe YHUBEPCATIbHBIMH Y4eOHBIMH [O3HABATCIBHBIMU ACHCTBUAME a)

npesc

6a30BbIC JIOTHYECKHE JICHCTBHA: CAMOCTOATENBHO (OPMYJIHPOBATH H
aKTyann3MpoBaTh NpobJIEMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABIHBAT|
CyIIECTBEHHBIH MPH3HAK MM C JUISE us, K i u ¥

06001IeH s; OTIPe/IeNATh LEH JIeATENbHOCTH, 3a/1aBaTh 1apaMeTPhbl U KPUTEPHH|
(MX JOCTHXKCHHUSA, BbIABIATL 3aKOHOMCPHOCTH M IIPOTHBOpPCYHUA B
[PaCCMaTPUBACMBIX ABJICHUAX; BHOCUTh KOPPEKTHBEI B JICATCIIBHOCTD, OLIEHHUBATH|
[COOTBETCTBHE pE3YyAbTATOB IMEIAM, OLUCHHBATL PHCKH I'IOCHCJJCTBHI?I[
I€ATCIbHOCTH; Pa3sBUBATh KPEATHBHOE MBILIIJICHHUE TIPH PELICHHH JKH3HEHHBIX|
npoGeM;;

OBJ1aJIcHHE YHHBEPCAIILHBIMH PETYJIATHBHBIMHU JICHCTBHAMU: T) IPHHATHE cCOs 1
APYTHX J'Il(\f.(eﬁ: TIpUHUMATH CEGH, TIOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA;

OKpY cpeze;;

B yacTH TpyJ0BOTO BOCIHTAHHS:
TOTOBHOCTH M CIIOCOOHOCTH K.
o6pa3oBaHUIO "
CaMOOGpﬂZOBaHHlO Haj
NPOTSIKEHUH BCEH JKUM3HMU;;

B yacTu TpyJ0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
[1CATECIIBHOCTH TEXHOJIOTHYECKON U
COLHMAIbHOH HANPaBIEHHOCTH,
COCOOHOCTh MHUIHHUPOBATH,
TJIAHHPOBATE U CaMOCTOATEIIBHO!
BBITIOJIHATE TAKYI0 JICATEIBHOCTD;
B uacT TpPyn0BOTO BOCIHTAHHS:
IOTOBHOCTH K TPY/y, OCO3HaHHE
HEHHOCTH MacTepcTBa,
Tpyaomooue;;

B uwactm ¢dusmyeckoro
BOCIIHTAHHs: COPMUPOBAHHOCTH
3110poBoro 1 Ge3omnacHoro obpasa
KHU3HH, OTBETCTBECHHOTIO
OTHOIIEHHS K CBOEMY 3/10POBBIO;;
B dacTH TpaxmaHCKOTo
BOCITHTAHUA: OCO3HAHUE JIMYHOIO]
BKJIajJa B TOCTpPOCHHEC
ycToitumBoro Oyaymero;;

B uwacTm TpaxmaHCKOTO
BOCITHTAHHs: COPMUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHMA,
DTHYECKOI'0 TMOBEACHMA;;

B uwacTm TrpaxmaHcKoOro
BOCIMUTAHUA: NPpUHATHE
[TPAJAUIIHOHHBIX HallMOHAJIBHBIX,
obGmedyenoBedyeCcKHX
TYMAHHUCTHYECCKHUX
IeMOKPATHYECKHX LIEHHOCTE;;

B uyacTm 93CTETHYECKOTO
BOCIHMTAHHA:  ICTETHYCCKOE
OTHOWIIEHHE K MHUpPY, BKIHOYasd
[OCTETUKY 65!1"&], HAay4YHOTO H
[TEXHHYECKOTro TBOpUYECTBA,
cropTa, Tpy/la M OOLICCTBCHHBIX
OTHOIICHMIA;

"
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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

JIeKIMOHHBIE 3aHATHS 76

[IpakTuueckue 3aHATUSA 78

Yacel Ha KOHTPOJIb 12

OO6wmwuii 066EM 00pazoBaTeIbHON MPOrpaMMBbl Yu4eOHOI AMCUUILIMHEL, B TOM Yucie B Gopme 166

HpaKTI/I‘IeCKOﬁ IOATrOTOBKU

Dopma(-bI) KOHTPOISE: DK3aMeH
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2.2. TemaTu4yeckuii njiaH u cojep:xkanue yueoHou qucuumimanl Y11.13 ®uszuka

HaumenoBanue CopaepixaHue y4eGHOro Marepuaia u opMbl OPraHuA3aALMHI AEATEILHOCTH 00y4aIoMMXCs Oobém B | YpoBeHb Koapl komnerenumii,
pa3zesioB H TeM yacax OCBOCHHSI ¢hopmupoBanuio
KOTOPBIX CIIOCOGCTBYeET
3JIeMeHT NMPOrpaMMbl
Tema 1 Conepxanue yueOHOTO MaTepuana OK 02., OK 01., OK 07.,
Baenenne 1 |JIekuuonnbie 3anstusi Nel dy3uka v H03HAHUE MUPa OK 06., OK 04., TIK 1.2.
2 [IIpaxTnueckue 3ausaTust Nel OcHOBBI KMHEMaTHKHU. Penienye npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2
Tema 2 ConepxaHue yueOHOro MaTepuana OK 07., OK 06., OK 04.,
Mexanuka 1 |JIekunonnsie 3ausTust Ne2 OCHOBBI KHHEMAaTHKN 2 1 OK 02., 0K 01, TIK 1.2.
2 [IIpaxTuyeckue 3auaTHst Ne2 OCHOBHI KHHEMATHKHU. Pelenue MpakTHKO-OpHEeHTHPOBAHHBIX 3a/1a4 2 2
3 |[JIexuuonnble 3anaTus Ne3 OCHOBBI TUHAMUKI 2 1
4 (IIpaxTHyeckue 3ansaTus Ne3 JIBrmkeHHe 110 OKPYKHOCTH 2 2
5 |JIekuuonnble 3aHaTHA Ned OCHOBEI CTaTHKH 2 1
6 [IIpaxTuyeckue 3ausaTust Ne4 OCHOBEI IMHAMHKH. PeleHne NpakTHKO-OpPHEHTHPOBAHHBIX 3a/1a4d 2 2
7 |JIexumnonnsbie 3ansaTus NeS 3ak0oH COXpaHEHUS B MEXaHHUKE 2 1
8 |IIpakTHyeckne 3anaTus NeS 3aKoHBI COXpaHEHNUS B MeXaHHKe. Pelenne NpakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2 2
9 |JIexumnonnsie 3ansaTus Ne6 3axoH cOXpaHEHUS B MEXaHHUKE 2 1
10|IIpakTiyeckne 3anaTus Ne6 3aKoHbI COXpaHEHHUS B MeXaHHKe. Pemenne npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2 2
11|JIexnuonnple 3anaTust Ne7 DiieMeHTBI THAPOCTATUKHN U TUAPOAUHAMUKA 2 1
12|IIpakTHyeckne 3ansaTus Ne7 MexaHnka )HUIKOCTSH U ra30B. Pemenne npaTnko-opueHTHPOBAHHBIX 33134 2 2
Tema 3 Coneprxanue yaeOHOTO MaTepraia OK 07., OK 06., OK 04.,
Monexynsapuas |1 |exunonnsie 3ansrust Ne8 OCHOBBI MONEKy IPHO-KHHETHIECKON TEOPUH 2 1 [K 1.2., 0K 02., OK 01.
?eﬂ ?VII/:)K jIHaM uKa o IlpakTuyeckue 3ansaTus Ne§ OcHOB MOJIEKYISIPHO-KHHETUIECKOW TEOpUH. PeleHne npakTHKo-OpHEeHTHPOBAHHBIX 32,144 2 2
proa 3 [JIekumnonnble 3ansaTus Ne9 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKOH TEOPHU 2 1
4 |ITpaxTHyeckue 3anaTust Ne9 OcHOB MOJIEKYISIPHO-KHHETHIECKOH TECOpHH. Pemenne npakTHko-OpHeHTHPOBAHHBIX 32149 2 2
5 |Jlexuuonnple 3ansaTust Nel0 OcHOBBI TepMOTUHAMUKH. [1epBEIif 3aKOH TEPMOTUHAMUKH 2 1
6 ([IpaxkTuyeckue 3ausaTus Nel() OcHOBBI TEpMOJUMHAMUKH. PellieHne MpaTuKo-OPHEHTHPOBAHHBIX 3a1a4 2 2
7 [Jlekunonnnie 3ansaTus Nell HeoOpatumsie nporecchl. TenmoBbie ABUTaTEIN 2 1
8 [IIpakTnueckue 3ausatus Nell OcHOBH TepMOAMHAMHKH. PelieHne npaTuKo-OpueHTHPOBAHHBIX 3a1a4 2 2
9 [Jlekunonnnie 3ansaTus Nel2 B3anMHoe npeBpalieHne )KUAKOCTEH, Tapa v TBEPIOTO Tea 2 1
10{IIpakTHueckue 3ansatus Nel2 ArperaTHble COCTOSHHS BellecTBa U ()a30BBIC IEPEXO b 2 2
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HaunmenoBanue Copnep:xanue yuedOHOro marepuaia u GopMbl OpraHua3anuu JAesTeJbHOCTH 00Y4aAr0IHXCS O6bém B | YpoBenn Koapbl koMneTeHmii,
pa3zesioB H TeM yacax OCBOEHHS (hopmupoBanuio
KOTOPBIX CIIOCOOCTBYET
371eMeHT NPOrpaMMbl
Tewma 4 ConepxaHue yueOHOTO MaTepuana OK 07., OK 06., OK 04.,
DyIeKTpOMHAMHKA 1 |JIexuuonnsie 3anstus Nel3 Diekrpryeckoe mose 2 1 OK 02.,TIK 1.2., OK 01.
2 [IIpaxTunueckue 3austus Nel3 Diekrpuueckoe nosne. PelieHre npakTHKO-OPUEHTHPOBAHHBIX 32124 2 2
3 [Jlexumonnsbie 3ansTus Nel4 Diextpuueckoe moie 2 1
4 ([TpakTHyeckue 3ansaTus Nel4 Dnekrpudeckoe nosne. PenieHre NpakTHKO-OPHEHTUPOBAHHBIX 32124 2 2
5 |JIekuuonnsbie 3ansaTHst Nel5 3aK0HBI TOCTOSIHHOTO AJIEKTPUIECKOTO TOKA 2 1
6 (IIpakTuyeckune 3ansaTus NelS 3akoH NOCTOSHHOTO TOKa. Perienne mpakTHKO-OPUEHTUPOBAHHBIX 3a1a4 4 2
7 |Jlexumonnpie 3ansTust Nel6 DiekTpruueckuil TOK B pa3iuvHbIX Cpeaax 2 1
8 |IIpakTnueckne 3anaTus Nel6 DinekTpHyecKuii TOK B pa3MyYHbIX cpeaax. PeieHne npakTHKO-OpHeHTHPOBAHHBIX 33124 2 2
9 |Jlexknmnonnsble 3anaTus Nel7 MarautHoe momie 2 1
10{IIpakTiyeckue 3ansaTus Nel7 MarautHoe none. Perenne npakTHKO-OpUEHTUPOBAHHBIX 3a7a4 4 2
11|JIeknuonnbie 3ansTus Nel8 DiekTpoMarHUTHAS HHAYKIIUS 2 1
12|ITIpakTiyeckue 3ansaTus Nel8 DnexrpoMarauTHast HHAYKIMS. PelieHie npakTHKO-OPHEHTHPOBAHHBIX 3314 6 2
Tema 5 ConepxaHue yueOHOTO MaTepuana OK 07., OK 06., OK 04.,
Konebannst 1 Bomubr | | |Jlekunonnbie 3ansrnst Ne19 MexaHHUeCKHe 1 SIEKTPOMATHATHBIC KONeGaHMs 4 1 OK 02., 0K 01, IIK 1.2.
2 [IIpakTnueckue 3ansaTust Nel9 Mexanuyeckue Kojae6aHus 1 BOJIHBI. PellieHne npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 4 2
3 [/Ieknmonnbie 3ansTus Ne20 MexaHHYECKUE U JICKTPOMArHUTHBIC BOJTHBI 2 1
4 ([TpakTHyeckue 3ansaTust Ne2( DieKTpoMarHUTHBIC KOJIeOaHHs M BOJIHBI. PellieHie npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 4 2
5 |/Texumnonnble 3ansaTHs Ne21 [TepeMeHHBIH 3IEKTPHYECKUIT TOK 2 1
6 [IIpakTnueckue 3ansaTust Ne21 [TepeMeHHBII deKTpUUecKuil TOK . PelieHue npakTHKO-OpHEHTHPOBAaHHBIX 337144 4 2
Tema 6 Conepxanue yueOHOr0 MaTepuana OK 07., OK 04., OK 06.,
Onrika 1 |JIekunonnsie 3ansaTus Ne22 [Ipupona cBeta. 3aKOHBI T€OMETPHUYECKON OITHUKH 4 1 [K'1.2., OK 02., OK 01.
2 [IIpakTHyeckne 3ansarus Ne22 [Ipupona cBera. 3aKOHBI TeOMETPHUYECKON ONTHKH.PeleHne npakTuKO-OpHEHTHPOBAHHBIX
3aj1a4
3 |[JIexumonnsbie 3ansaTus Ne23 JInusel. [ToctpoeHne n300paskeHUs B JIMH3E 4 1
4 ([IpaxTHyeckue 3ansaTus Ne23 [Ipupona cBera. JInH3bL. Pemenne npakTnko-OpueHTHPOBAHHBIX 33134 2 2
5 |Jlekuuonnsie 3ansitust Ne24 Bonnosast onruka 4 1
6 [IIpaxTnueckue 3ausaTust Ne24 BosmHoBbIe cBOMicTBa cBeTa. PeleHne npakTHKO-OpHEHTHPOBAHHEIX 33124 2 2
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HaunmenoBanue Copnep:xanue yuedOHOro marepuaia u GopMbl OpraHua3anuu JAesTeJbHOCTH 00Y4aAr0IHXCS O6bém B | YpoBenn Koapbl koMneTeHmii,
pa3zesioB H TeM yacax OCBOEHHS (hopmupoBanuio
KOTOPBIX CIIOCOOCTBYET
371eMeHT NPOrpaMMbl
Tewma 7 ConepxaHue yueOHOTO MaTepuana OK 07., OK 06., OK 04.,
KganTosas dusmka 1 |JIexuuonnsie 3ansrus Ne25 Ksanrosas npupoza ceera. Porosddexr 2 1 OK 02.,0K 01, TIK 1.2.
2 [IIpakTnueckue 3ansatust Ne25 Kpanroas ontuka. @otodddexr. Pemenne npakTHKO-OpHEHTHPOBAHHBIX 33/1a4 2 2
3 |Jlexumonnbie 3ansTus Ne26 Keanrossie moctynarsl bopa. Criektp atoma 2 1
4 ([TpakTHyeckue 3ansTus Ne26 KsantoBas onruka.lloctynarst boa. Perienne npakTHko-OpueHTHPOBAHHBIX 33134 2 2
5 |Jlekuuonnsie 3ansaTust Ne27 OCHOBBI ClICHUATbHON TEOPUH OTHOCUTEIEHOCTH 2 1
6 [IIpakTuueckue 3austust Ne27 Kpanroas ontika.CTO. PenieHue npakTHKO-OPHEHTUPOBAHHBIX 3a1a4 2 2
7 |Jlexkumnonnbie 3ansTus Ne28 Vimnyssc Gorona. J[aBnenue ceera 2 1
8 |ITpakTuueckne 3ansiTust Ne28 Kpanrosas onrtuka./[aBienue u umnyiabc GoroHa. Penienue mpakTHKO-OpUEHTHPOBAHHBIX 2 2
3am1aq
Tema 8 Conepxanue yueOHOTO MaTepuana OK 02., OK 07., OK 06.,
Crpoenme aToma 1 |JIekumnonnsie 3ansaTus Ne29 Ctpoenue sapa. PaanoakTHBHBIH pacnar 4 1 OK 04., OK 01., TIK'1.2.
2 [IIpakTnueckue 3ansaTust Ne29 Ousnka aToma 1 aTOMHOTO si/ipa. Penienue npaTiko-opHeHTHPOBAHHBIX 3a/1a4 4 2
3 |Jlexumonnsie 3ansatus Ne30 SnepHsie peakiyun 2 1
4 (ITpakTHyeckue 3ansTus Ne3(0 dusnuka atoMa U aTOMHOTO sipa. Pelenne npaTnko-opueHTHPOBAHHBIX 33124 2 2
Tema 9 Conepxanue yueOHOro MaTepuana OK 07., OK 06., OK 04.,
ActpoHomust 1 |JIexumonnnie 3anarus Ne31 Kocmuueckue uccienosanus. ConHeuHas cucreMa 2 1 OK 02., OK 01., IIK 1.2.
2 [IIpaxTuyeckue 3auaTus Ne31 CrpoeHne comHEeUHOH cucTeMbl. Pelenne NpakTHKO-OpHEHTHPOBAHHBIX 33124 2 2
3 |[JIexumnonnbie 3anaTus Ne32 ITpupona 38e3/1. 3Be3AHBIC CHCTEMBI 2 1
4 [JIexunonnsie 3ausaTust Ne33 I"anaktuka. CoBpeMeHHBIE IPEICTAaBICHUS O CTPOSHUH U ABOJIIONNH BeeneHHoi 2 1
Tema 10 Coneprxanue yaeOHOTO MaTepHaia OK 07., OK 06., OK 04.,
Kowutposs 1 |‘Iacu Ha KOHTPOJIb KoHTpOIIB 12 2 OK 02., OK 01, TIK 1.2.
Bcero 166

Hna xapakmepucmuKu yposHs 0C80€HUs YUeOH020 MaAMEPUANa UCNOIb3YIOMCs cedyloujue 0003HAUEeHUSL:
1 - o3naxomumenvubvlli (03HAKOMIEHUE ¢ PaHee U3YUEeHHbIMU 00beKMAMU, CBOUCIMBAMU);
2 - penpodykmugnvlil (8binoaHeHue 0esimeIbHOCMU RO 00pa3yy, UHCMPYKYUU Ul N00 PYKOBOOCIEOM);

3- npO()mewan? (nﬂaHupogaHue U camocmoAmelbHoe 8blnoJIHeHUe ()eﬂmeﬂbHOCWlu, peutenue I’lpO6/Z€MHle 361061'{).
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3. YCJIOBUS PEAJIU3ALUU TPOTPAMMBI YYEBHOM
JTUCLMUIIJIUHDBI

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

KaOuner actponoMuu
Kabuner ¢pusuku
Kabuner marematuku
KaOuHeT ecTrecTBeHHOHAYYHBIX TUCITUTUINH:

[TapTa yuenuueckas (13 mir.)
Cryn (26 mt.)

Cron (1 mrT.)

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

A

3.2. Uudopmanmonnoe odecreyeHne peaansaiu NnporpaMmbl
3.2.1. OcHOBHBIE NeYATHDbIE U3IAHUS

1. 1. MsakumeB, ['ennanuii SIxoBneBny. @usuka : 10-i kigacc : 0a30BBIA U
yrayOneHHslid ypoBuu : yueonuk / I'.5l. Mskumes, b.b. Byxosues, H.H. Cotckuii; mox
pen. H.A. TlapdentneBoii. - 11-e uzn., crep. - Mocksa : [Ipocsemienne, 2024, — 432 c. :
ui. — (Kimaccuueckuii kype).

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

3. 2. MakumesB, I'ennanuii SIkoBineBuu. ®us3uka : 11-i kimacc : 0a30BBIM H
yriyOsieHHbINd ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienue, 2024, — 432 c. :
[4] 1. un. — (Kimaccuueckuii Kypc).

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

3.2.2. /lonoiHUTE/IbHbIE HCTOYHUKH

1. 1. Imutpuena, E. V1. ®usuka B mpuMepax u 3aaadax : yueoHoe nocodue / E. U.
Jmutpuesa, JI. JI. Uesnera, JI. JI. KocTiouenko. - 2-¢ us., nepepad. u no1. - Mocksa :
OOPYM : UHDPA-M, 2021. - 512 c. - (IlpodeccruonanbHoe obpazoBanue). - ISBN
978-5-91134-712-3. - Tekct : PIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1138798
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2. 2. Tpodumosna, T.W. ®usuka. Teopusi, perieHue 3aaay, JeKCUKOH : CIPABOYHUK /
Tpodumona T.U. — Mocksa : KnoPyc, 2021. — 315 c. — ISBN 978-5-406-03927-4.
— URL: https://book.ru/book/936794

3.2.3. utepHeT-pecypcbl

DIIeKTPOHHO-0MOIMoTeYHas cuctema - https:// www.book.ru
OtkpeiTas pusnka — http://www.physics.ru

®usuka.ru —http://www fizika.ru

e.lanbook.com

il s
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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

| Kputepun ouenku

| MeTtoabl OLEHKH

[IpenmeTHbIit

I1P62) copMupoBaHHOCTH YMEHHUI pacrno3HaBaTh QU3HUECKHE
SIBJICHHS (IIpoLecchl) U OOBACHATh UX Ha OCHOBE M3YYEHHBIX
3aKOHOB: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE
IBUXXEHUE, CBOOOAHOE MajeHHEe TeJ, ABMKEHHUE IO
OKPYXHOCTH, MHEPLIUs, B3aUMOJICHCTBHE Tell, KoyieOaTenbHOe
IBIKCHHE, PE30HAHC, BOJHOBOE ABWXKeHHE;, Iuddy3us,
OpPOYHOBCKOE JABHIKEHHE, CTPOCHUE XKUAKOCTEH U TBEPIbIX Tell,
W3MEHEeHHEe o0beMa Tesl IpU HarpeBaHUU (OXJIAXKICHUU),
TEIJIOBOE PaBHOBECHE, HCIIAPEHUE, KOH/ICHCAlNs, TIaBICHHUE,
KPHCTaJUTH3alMs, KUMIEHUE, BIXKHOCTh BO3JlyXa, CBSA3b CpeHei
KMHETUYECKOW 3HEPTrUU TEIUIOBOTO JBHKEHHS MOJIEKYJ C
a0COMIOTHOW TeMIepaTypoil, MOBBILICHHE JaBICHUS ra3za mpu
e€ro HarpeBaHUM B 3aKPHITOM COCYyJE, CBSA3b MEXIY
rapaMeTpaMH COCTOSHHUS T'a3a B U30MPOLECCAx; dICKTPU3ALU
TeJ, B3aMMOJEHCTBHE 3aps/i0B, HarpeBaHHE MPOBOJHHUKA C
TOKOM, B3aMMOJCHCTBHE MarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKUHS, TeHCTBHE MATHUTHOTO TI0JIs HA ITPOBOJHUK C TOKOM
U JIBIOKYIIMHCS 3apsil, 3eKTPOMarHUTHbIE KOJIEOaHHS U BOJIHBI,
NpSIMOJIMHEIHOE paclpoCTpaHEHUE CBETAa, OTpaXKeHHE,
npenomieHue, nHTephepeHnns, AMGPakus U NoNIpU3anus
cBeTa, aucnepcus cBeTa; (OTOIIEKTpUUeCKHil 3dekT,
CBETOBOE AABJICHHE, BOZHUKHOBEHHE JIMHEHYATOTO CHEKTpa
aToMa BOJOpPOJA, €CTECTBEHHAs M MCKYCCTBEHHas
PaInOaKTHBHOCTb;

CdopmMupoBaHO yMEHHE PAaCIO3HABAThH
¢usunueckue siBaeHUS (MPOLECCH) U
OOBSCHATH X HAa OCHOBE M3YYECHHBIX
3aKOHOB

OreHKa NPaKTUYECKUX padoT
(peureHns Ka4eCTBEHHBIX,
pac4YeTHBHIX,
npodpeccuoHaNbHO
OpPHEHTHPOBAHHBIX 33/1a4)

[1P68) chopMUpOBAaHHOCTE YMEHUS MPUMEHSITH MOJyUCHHBIC
3HAHUA JJIs OOBSICHEHUS YCIOBHUI MPOTEKaHUs (PU3HUECKHUX
SIBJICHUU B MIPUPOJIE U JUIS MIPUHSATHS PAKTUYECKUX PEIICHUN B
MOBCETHEBHOMN JKU3HM Jisi oOecreueHus 0e30MacHOCTH TPH
oOpameHun ¢ OBITOBBIMH MPUOOPAMU M TEXHHUYCCKHUMH
YCTPOUCTBAMH, COXpPAHEHUS 3JJOPOBBS U COOJIFOJICHHUS HOPM
9KOJIOT'MUYECKOTO TOBEJIEHHsSI B OKPY’KaIOLIeH cpejie; MoHUMaHue
HEOOXOMMMOCTH NPUMEHEHUS JOCTHXCHUU (U3UKH H
TEXHOJIOTHIA JUIsl pallMOHAIBHOTO MPUPOOIIONIE30BAHUS;

ChopmupoBaHO yMeHHE NPUMEHSTH
MOJy4YEeHHBIE 3HAHMS JJIS OOBSCHEHHUS
YCIOBUH TPOTEKAaHUS (U3UIECKUX
SBICHUN B MPHUPOJC U IS IPUHATHS
NPpaKTHUYECKHX pEmeHUuH B
NOBCEIHEBHOW JKHU3HH OIS
obecneueHuss 0Oe30macHOCTH NpH
oOpateHny ¢ OBITOBBIMH NPUOOpPaMH 1
TEXHHUYECKUMHU  YCTpOHCTBaMH,
COXpPaHEeHHS 3JI0POBbS U COOJIIOICHUS
HOPM JKOJIOTHYECKOTO NOBEJSHHUS B
OKpYKarolleH cpesie

OrleHKa paKTHIECKUX paboT
(penieHusT KadyeCTBEHHBIX,
pacYeTHBIX,
npohpeCCUuoOHaNbHO
OpPHEHTHUPOBAHHBIX 3a]1a4)

[1P66) BameHre OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHHS,
HCTIONB3YeMBIMH B (PM3UKE: IPOBOJUTH MPSIMbIE U KOCBEHHBIE
n3MepeHus: (U3NUECKHX BEITHYMH, BHIOWpas ONTHMaIbHBIN
croco0® M3MEepeHus W UCTIONb3ys N3BECTHBIE METOJbI OLEHKU
MOTpeIHOCTe H3MEepEeHUi, NPOBOAUTH HCCIENOBaHUE
3aBHCHMOCTEH (U3MYECKHX BEIUYUH C HCIOIH30BaHUEM
MPSIMBIX H3MEPEHHH, OOBACHATH NONYYCHHBIE PE3yIbTaTHl,
UCTIONB3YS (HU3NIECKUE TEOPUH, 3aKOHBI U TIOHATHUS, U AETaTh
BBIBOJBI; COONIONATH MpaBmiIa 0€30MacHOro Tpyda Hpu
MIPOBEJICHUH HCCIIEOBAaHUH B paMKax y4eOHOTO SKCIEepPHMEHTa
n ydeOHO-HCCIENOBATEIbCKONH JOEATEIBHOCTH C
HCIIOJIb30BaHNEM HU(POBBIX H3MEPHUTEIBHBIX YCTPOHCTB U
nabopaTtopHoro ob6opynoBaHHusA; CcHOPMHPOBAHHOCTH
NpeAcTaBJIEHHH O MeTOoAaxX TIOJYydYeHHs HAYYHBIX
aCTPOHOMHYECKUX 3HAHUI;

CthopMupoBaH HaBBIK BIaJCHUS
OCHOBHBIMH METOJaMH Hay4HOTO
MO3HAHMS, UCIOJb3YEeMbIMH B (H3HKE

OrneHka NpakTHIeCKuX paboT
(pemreHns Ka4eCTBEHHBIX,
pac4YeTHBHIX,
npopecCuoOHaIbHO
OpPUECHTHPOBAHHBIX 33/1a4)
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Pe3yabTaThl 00yueHust

Kputepun ouenku

MeTtoabl OLIEHKH

[1IP61) chopMHUPOBAHHOCTH MPEACTABICHHA O POJIU U MECTE
(HM3UKN ¥ aCTPOHOMHHM B COBPEMECHHOH Hay4HOH KapTHHE MHUpA,
o cucteMmooOpasyromeil ponu (U3UKH B Pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O
BKJIaJlé POCCUHCKHX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B
pa3BHTHE HAyKu; NMOHMMaHHEe (QU3UYECKOH CYIHOCTH
HaOMI0JaeMBIX SIBICHUH MHKPOMHpA, MAKpPOMHpa M MEraMupa;
MTOHUMAaHHUE POJIM aCTPOHOMHH B IMPAKTHYECKOH AEATEILHOCTH
YeJI0BeKa U JadbHEeHIIeM HaydHO-TeXHHYECKOM Pa3BUTHH, POIU
¢uszukn B GopMHUpOBaHHH Kpyro3opa M (pyHKIHOHAIBHOI
TPaMOTHOCTH YeJI0BEKa JUISl pEIICHHs IPAKTHYECKUX 3a/ad;

CdopmupoBaHa cucTtemMa 3HAHHHA O
pouiit 1 Mecte GU3MKU U ACTPOHOMHUH B
COBPEMCHHOMN Hay4HOW KapTHHE MHUpa,
0 cucreMoobpasyroliei poiu Gpusuku B
pa3BUTHH E€CTECTBEHHBIX HaYK,
TEXHUKH M COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIaJIe POCCHHCKUX H 3apyOexkHBIX
yueHbIX-(DH3UKOB B Pa3BUTHE HAYKH,
HOHUMaHHe (GHU3UYECKOH CYLIHOCTH
HaOJII0JaeMBIX SBICHUH MHKpPOMHpa,
MaKpoOMHUpa U MeramMmpa; MOHUMAaHHUE
pOJM aCTPOHOMHUHU B NPAKTHUYECKOH
NESITEIbHOCTH YelioBeKa W
JalbHEHIIEM Hay4YHO-TEXHHYCCKOM

pa3BUTHHU, poaH (HU3UKH B
¢bopMHUpPOBAaHMH Kpyro3zopa u
(GYHKIIMOHAIBHOH  TIPaMOTHOCTH

YEIIOBEKA JUIA PEHICHUS MPAKTHYECKUX
3a7ad4;

OrneHKa NpakTHIeCKHX paboT
(peureHUs Ka4eCTBEHHBIX,
pac4YeTHBIX,
npodpeccHoHANIbHO -
OPHUEHTUPOBAHHBIX 3a]a4)

[IP63) BmageHue OCHOBOMOJIATAIOUIUMHU (GUIHMUECCKUMHU
MOHATHSMU M BENWYMHAMM, XapaKTEPU3YIOUIMMU (QU3HIeCcKHe
nporeccsl (CBA3aHHBIMM C MEXaHMYECKHM JBUXEHHEM,
B3aMMOJICHCTBHEM TEJl, MEXaHUUECKUMU KOJIEOAHUAMHU U
BOJHAMH; aTOMHO-MOJIEKYJISPHBIM CTPOCHHEM BeEIIECTBA,
TETUIOBBIMU MPOIECCAMHU; 3JEKTPHUYECKUM M MaTHUTHBIM
MOJSAMH, 3IEKTPUUECKUM TOKOM, 3JIEKTPOMATHHUTHBIMU
KoNeOaHUAMU M BOJHAMH; ONTHYECKUMH SIBICHUIMH;
KBAHTOBBIMH SIBIEHHSMH, CTPOCHUEM aTOMa U aTOMHOTO spa,
pPaZMOaKTUBHOCTBIO); BIAaJEeHHE OCHOBOIOJATAIOMUMU
ACTPOHOMHUYECKUMH  HOHATHAMH, MO3BONAIIIUMU
XapaKTepU30BaTh MPOILECCH], IPOUCXOAIINE Ha 3BE3JaX, B
3BE3JHBIX CHCTEMAaxX, B MEXTraJaKTH4ecKoll cpeje; ABHKEHHE
HEeOECHBIX TeJI, BOIIOLINIO 3Be311 U BeeneHHoi;

CdopmMupoBaHbl HaBBIKM BIAJCHUS
OCHOBOTIOJIATAIOIIUMH  (pU3HUECKUMU
HOHSATUSAMU U BEIMYMHAMH,
XapaKTepU3ylomuMu  (u3n4YecKue
HPOLIECCH

OrneHKa NPAaKTUYECKUX padoT
(peureHns Ka4yeCTBEHHBIX,
pac4YeTHBHIX,
npodpeccuoHaNbHO -
OpPHEHTHPOBAHHBIX 33/1a4)

I[IP69) chopMupOBaAaHHOCTh COOCTBCHHOW MO3HIIUH IO
OTHOLICHUIO K (U3HYecKOd MHpOpManuu, MojlydaeMod Hu3
Pa3HBIX UCTOYHUKOB, YMCHHH HCIOJB30BaTh HUDPOBBIC
TEXHOJIOTHH JIJIs TIOMCKA, CTPYKTYPHPOBAHHSI, HHTEPIIPETAIIMU U
MPEJICTABICHUS YIeOHOI U HAYYHO-TIOMYIIPHON HH(OpMAIIHH;
pa3BUTHE YMCHHUI KPHUTHYECKOTO aHalW3a IOJydacMoit
nHpopmarmu;

ChopmMupoBaHa TO3HIUS IO
OTHONmEHHI0O K (Qusngeckoi
nH(pOpMaNKy, NOITy4aeMoil U3 pa3HBIX
UCTOYHHMKOB, C()OPMHPOBAHO YMEHHE
UCIIOJIB30BaTh U(POBHIE TEXHOJIOTHU
I TOHMCKAa, CTPYKTYPHPOBAHWUS,
UHTEpIpeTauu W IIpPeACTaBICHUS
y4eOHOH ¥ Hay4YHO-IONYJISIPHOM
nHpopMaImy;

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

[1PG7) chopMHUPOBaHHOCTH YMEHUS PEIIATh PaCUETHHIC 3a1a4H
¢ SBHO 3aJaHHON (uU3NMUYECKOH MOIENbI0, HUCIOIb3Ys
¢u3uyYecKne 3aKOHbBI X IPHHITUIBL;, HA OCHOBE aHAJIN3a YCIOBHUS
3a[a9d BEIOMPATh (PU3HUYECKYIO MOJEIb, BBIACIAT (PH3HUECKIE
BEJIMYWHBl U (OPMYIIBI, HEOOXOIUMBIE IS €€ pEIIeHHS,
MIPOBOAUTH PACUETHl M OLEHUBATH PEAIBHOCTDH MOIyYeHHOTO
3Ha4YCeHHS (U3MYECKOW BEIMYMHBI; pEmIaTh KadueCTBEHHBIC
3aJa49y, BBICTPANBas JIOTUYECKH HEIPOTHBOPEUHBYIO LETOUKY
paccyxJIeHuil ¢ omopodl Ha H3y4YEeHHBbIE 3aKOHBHI,
3aKOHOMEPHOCTH M (HU3MUYECKHE SBICHHUS;

CdhopMupoBaHO yMEHHE pelmaTrh
pacueTHble 3aa4yH C SBHO 3aJaHHOM
¢buznueckoil MOIENbIo, HCIOIB3YS
(u3nyueckye 3aKOHBI M IPHHLIMIIBI;

OrneHKa NpakTHIeCKUX padoT
(peuieHUs Ka4eCTBEHHBIX,
pac4YeTHBHIX,
npodpecCCUuoOHaNIbHO -
OpPUCHTHPOBAHHBIX 33/1a4)

I1P610) oBnaneHne yMeHUsIMU paboOTaTh B TPYIIIIE .

CdopmupoBano ymeHnue pabortaTh B
rpyIIme .

OLeHKa NpakTHYEeCKUX padoT
(peueHuss Ka4eCTBEHHBIX,
pPacuYeTHBHIX,
npopeCccCUOoOHaANbHO -
OpPHEHTHPOBAHHBIX 33/1a4)

[1P65) yMeHHe yYUTHIBATh TPAHUIBI IPUMEHEHUS N3y4EHHBIX
¢u3ndeckux MojeNnel: MarepHaabHas TOUKa, MHEpIUaIbHas
CHUCTEMa OTCYETa, UACANBHBIN ra3; MOJEIH CTPOCHUS ra3oB,
KUAKOCTEH U TBEPABIX TE€J, TOUCUHBIM 3JIEKTPUUECKUNA 3apsi,
siIepHasi MOJIEIb aTOMa, HYKJIIOHHAst MOJIEJIb AaTOMHOTO SII[pa MpH
penreHny GpU3NIECKUX 3a/1ad;

CdopmHupoBaHO yMEHHE YYHTHIBAThH
TpaHUNBl NPUMEHEHUS H3YYEHHBIX
¢dm3HIecKux Mojenen

OreHKa IpaKTHIECKUX paboT
(pelieHUsT KadyeCTBEHHBIX,
pacYeTHBIX,
npopecCUuOHAaNBbHO -
OpPHEHTHPOBAHHBIX 3a]1a4)
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Pe3yabTaThl 00yueHust

Kputepun ouenku

MeTtoabl OLIEHKH

[1P64) BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHSIMH,
YBEpEHHOE HCHOIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH mpu
aHann3e (PU3MUECKUX SIBICHUH U IIPOIIECCOB;

CdopMupoBaHb HABBIKM BIaACHUS
3aKOHOMEPHOCTSIMH, 3aKOHAMH H
TEOPUSAMH TIPU aHATNU3E (UINIECKUX
SIBJICHUH U TIPOIIECCOB;

OrneHKa NpakTHIeCKHX paboT
(peureHUs Ka4eCTBEHHBIX,
pac4YeTHBIX,
npodpeccHoHANIbHO -
OPHUEHTUPOBAHHBIX 3a]a4)

MeranpeaMeTHbIi

OBnajicHHEe YHUBEPCAIBHBIMH YYCOHBIMH MMO3HABATEIbHBIMH
neiicTBUsAMH a) Oa30BbIC JOTHYECKHE JCHCTBUSA:
caMoOCTOATENbHO (OPMYIUPOBATH W aKTyaJU3UPOBATH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIMBATH
CYUICCTBEHHBI MPHU3HAK HJIM OCHOBAaHHS [JIs CPaBHCHUS,
kinaccubukanuu U O00OOMICHUS; ONpPENCHSATH IEIH
JNeATEIbHOCTH, 3a7aBaTh MapaMeTpbl U KPHTECPUHU HUX
JIOCTHIXKEHUS; BBISBIATh 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpUBacMbIX SBJICHUSIX; BHOCHTH KOPPEKTUBHI B
JIESITENIbHOCTD, OIICHHBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM,
OI[CHUBATh PHUCKHU TOCIEICTBUN NEITCIHbHOCTH; Pa3BUBATH
KpEaTUBHOE MBIIUICHHE MPH PEHICHUH >KU3HCHHBIX MPOOIeM;

CchopmMupoBaHbl HaBBIKH pabOTHI Hal
npobieMoi, a TakKXe HAaBBIKH
KPEaTUBHOTO MBIIIJICHUS

HabGnongenue 3a XogoMm
BHIIOJNHEHHU S
WH/IUBUTyaJIbHBIX TIPOCKTOB U

OI€HKAa BBIMOJHEHHBIX
NIPOEKTOB OneHka
BBIMOJIHEHUSI JJOMallHUX

CaMOCTOATCIIBHBIX pa60T

OBiajeHue YHHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU
JICHCTBUAMM: a) OOICHUE: OCYLIECTBISATh KOMMYHHUKALUH BO
Bcex cepax KU3HH; paclio3HaBaTh HEBEpOAIbHBIC CPEICTBA
o0IeHns, NMOHMMAaTh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacmo3HaBaTh INPEJNOCHUIKM KOHQGIMKTHBIX CHUTYalHMH H
cMArdath KOHQIIMKTBI; BIaJETh Pa3JIMYHBIMH CIOCOOAMHU
oOLIeHNsT U B3aUMOJECICTBUS;

CdopMupoBaHbl HaBBIKH OOIIECHUS U
B3aUMOJICHCTBUS

HabOnmogenne 3a XO0OAOM
BHINIOJNHEHHUS
WHIUBUYaJIbHBIX IPOSKTOB U

OLICHKAa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHHS JOMALIHHUX

CaMOCTOSITEBHBIX paboT

OgunajieHue YHUBEPCAIbHBIMU PEryJIITUBHBIMU JICHCTBUSIMU: 0)
CaMOKOHTPOJIb: [aBaThb OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb
KOPPEKTHUBBl B JAE€IATEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIEISM;

ChopmupoBaH HABBIK CAMOKOHTPOJIS

HabOnwongenune 3a XoaoM
BBIITOJHCHUSMA
I/IH)II/IBH}lyaJ'IbeIX l'[pOGKTOB u

OICHKAa BBIITOJIHCHHBIX
NPOEKTOB OneHnka
BBIIIOJTHCHU A AOMAIIHUX

CaMOCTOSITENNbHBIX padoT

OBraJieHHe YHUBEPCATbHBIMH PETYISATHBHBIMH JICHCTBUSMIE: Q)
caMOOpraHu3anus: CaMOCTOSTEIbHO OCYIIECTBIATH
MMO3HABATENBHYIO JICATCIBHOCTbD, BEISBIATH POOIEMEBL, CTABUTh
u GopmynaHpoBaTh COOCTBEHHBIC 3a/ladll B 00pa3oBaTEIbHOU
NEeSITeIbHOCTH M >KU3HEHHBIX CHUTYalUsIX; CaMOCTOSTEIbHO
COCTaBJIATH TUTAH PEIICHUS MPOOIEMBI C YIETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH W MPEANMOYTCHUN;
JeJaTh OCO3HAHHBEIN BBEIOOp, apryMEHTHPOBAThH €ro, OpaTh
OTBETCTBCHHOCTh 32 PEIICHHE; OLICHHBATh MPHOOPETCHHBIN
OIIBIT;

ChopmMupoBaHm HaBBI KU
CaMOCTOSTENbHON paboThH

HaGnongenue 3a xogom
BHIIIOJNHEHHUS
WH/IUBUTyaJbHBIX TIPOCKTOB U

OL€HKAa BBIMOJHEHHBIX
NIPOEKTOB OneHka
BBIMOJIHEHUSI JOMallHUX

CaMOCTOATCIbHBIX pa60T

OBiafieHUEe YHHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH
neicTBUSMHU: 0) COBMECTHas JEATECIbHOCTh: MOHUMATh U
HCIOJIB30BATh MPEUMYIIECTBa KOMAHIHON U MHIUBUAYAIbHON
paboThl; BEIOMpATh TEMATHKY M METObI COBMECTHBIX JICHCTBUI
€ y4eToM OOIIMX WHTEPECOB U BO3MOKHOCTEH KaXKIOr0 YiICHA
KOJIJICKTHBA,

CdopmMupoBaHBl HaBBIKH COBMECTHON
JeATEILHOCTH U pabOThI B IPyIIIE

HaOnmogenne 3a XO0AO0M
BBINIOJNHEHHUS
WHIUBUAYaJIbHBIX IPOSKTOB U

OLlCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBINOJIHEHHS JOMALIHHUX

CaMOCTOSITEIBHBIX paboT
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Pe3yabTaThl 00yueHust

Kputepun ouenku

MeTtoabl OLIEHKH

OBnajeHNe yHUBEPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMU
neiicTBusMH 0) 0a30BBIE HCCIEHOBATEIbCKHE AEHCTBHS:
BIIaJICTh HaBBIKAMH y4eOHO-HCCIIEe0BATEICKON W MPOEKTHON
JeATeIbHOCTH, HaBBIKAMH pa3peIleHus IpooieM; cltocoOOHOCTh
1 TOTOBHOCTB K CAMOCTOSITEIEHOMY ITOUCKY METO/OB PEIICHHUS
MPaKTHUECKUX 3a7a4, NMPUMEHEHHIO DPa3IMYHBIX METOJOB
MIO3HAHNUS; OBIAJCHUE BHJAMH IESITEIBHOCTH MO MOTYICHUIO
HOBOTO 3HAHHUS, €TO HHTEpPHpeTaluH, npeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3IIMYHBIX yUYCOHBIX CUTYaIHIX, B TOM YHCIIE
IpU CO3MaHHU Yy4YeOHBIX M CONUAIBHBIX INPOEKTOB;
(opMupOBaHHE HAYYHOTO THIA MBIIUICHUS, BIaJeHIe HayIHOI
TEPMHUHOJIOTHEH, KITIOUEBEIMH MOHATUSIMU ¥ METOIAMH; CTaBUTh
u (HopMyIHpPOBaTH COOCTBEHHBIE 3aa4l B 00pa3oBaTeIbHON
JeATeTbHOCTH M KU3HEHHBIX CUTYAIMAX; BBISABIISTH IPUIUHHO-
CIIEICTBEHHBIC CBSI3U M aKTyalHU3UpOBATh 33aJady, BEJBUTATH
THUIOTE3y €€ peIIeHHS, HAXOAUTh apryMEHTH s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3aJaBaTh IapaMeTphl U
KPUTEpPUHU pEIICHHS; aHAJIW3UPOBATh MOJYUCHHBIE B XOJ€
pemIeHus 3aJadu pe3yNbTaThl, KPUTUICCKH OIEHUBATH HX
JOCTOBEPHOCTH, MPOTHO3MPOBATh H3MEHEHHE B HOBBIX
YCIOBHUSX; pa3pabaThIBaTh IJIaH PEHICHHS MPOOIEMBI C YIETOM
aHallM3a HMMEIOIIUXCS MaTepHANbHBIX M HEMaTepUaTbHBIX
pecypcoB; OCYLIECTBIISATH LIEICHANPABICHHbIH TOUCK MepeHoca
CPEICTB M CIOCO0O0B AEUCTBUS B MPOGECCHOHATIBHYIO CPEny;
YMETh NIePEeHOCUTD 3HAHUS B IO3HABATEIbHYIO H MPAKTHIECKYIO
00J1aCTH JKU3HEAEATENBHOCTH; YMETh HHTETPHPOBATh 3HAHUS U3
Pa3HBIX IpeIMETHBIX o0JIacTel;

CoopMupoBaHsl HaBBEIKH y4eOHO-
UCCIIeJOBATEIbCKON M MNPOEKTHOU
IEATEILHOCTH

HaGnogenune 3a xogoMm
BHIIONHEHHS
WHIUBUIYaJbHBIX IIPOCKTOB U

OIICHKa BBIIIOJTHCHHBIX
INIPOCEKTOB OHCHKa
BBIITOJTHCHHU A JOMAaIIHHUX

CaMOCTOATCIBbHBIX pa60T

OBnaaeHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU: B)
9MOLMOHAIbHBIU UHTEIJIEKT, npennoyaramimuii
cOopMUPOBAHHOCTb: CaMOPETyJIMPOBAHUS, BKIIOYAIOLIETO
CaMOKOHTpPOJIb, YMEHHUE IMPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBE/IeHUE, CIIOCOOHOCTh aaNTUPOBATHCS K 3MOLMOHAIBHBIM
HW3MEHEHHSAM U MPOSBIATH TMOKOCTD, OBITH OTKPBHITHIM HOBOMY;
BHYTPEHHEN MOTHMBAallMHM, BKJIOYAIOLENH CTPEMIECHHE K
JOCTIDKEHUIO IEJIM U yCIeXy, ONTUMU3M, HHULHUATUBHOCTb,
yYMEHHE JeUCTBOBATh, UCXO/S U3 CBOMX BO3MOXHOCTEH;

ChopmupoBaHsb HaBBIKH
CaMOperyJIHpOBaHHs, CaMOKOHTPOIIS,
BHYTPEHHEH MOTHBALHU

HaOnmoagenune 3a X0aA0M
BBIMIOJHEHHUS
WHIUBUAYaJIbHBIX IPOSKTOB U

OLlCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHUS JOMAaLIHHUX

CaMOCTOSITENbHBIX paboT

OBaJieHHe yHUBEPCAIbHBIMH y4eOHBIMH NO3HABATEIbHBIMU
neiicTBuaAMHU B) paboTta ¢ mH(pOpMaIMel: BIaJeTh HaBBIKAMU
MoJydeHNns MH(POPMAIMU W3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTEIbHO OCYLECTBIATh MOHUCK, AaHalus,
CHCTEMAaTH3alMI0 U HHTEPIPETAUI0 HHPOpMAaUH pa3IHIHbIX
BUJI0B ¥ ()OPM IIPEACTABICHHUS;

CdopmupoBaHbsl HaBBIKM paboOTH ¢
nHbopManueH

HabGnongenue 3a XogoMm
BHIIOJNHEHHUS
WH/IUBUTyaJIbHBIX TIPOCKTOB U

OI€HKA  BBIMOJHEHHBIX
NIPOEKTOB OneHka
BBIMOJIHEHUSI JJOMaIlHUX

CaMOCTOATCIIbHBIX pa60T

OBnaieHne yHUBEPCATBHBIME PETYIATUBHBIMU ACHCTBUSIMU: T)
MIPHUHATHE ce0s M APYTUX JNIOACH: MPUHUMATE ce0sl, MOHUMAas
CBOM HEJIOCTATKH U JOCTOMHCTBA;

ChopMupoBaHO yMEHUE NPHHUMATh
cebst

HabOnmogenne 3a XO0OAOM
BHINIOJNHEHHUS
WHIUBUYaJIbHBIX IPOSKTOB U

OLCHKAa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHHS JOMALIHHUX

CaMOCTOSITEBHBIX paboT

JIMYHOCTHBIH

B gactu rpaXXKaAaHCKOIr0 BOCHUTAHMUS: C(i)OpMPIpOBaHHOCTI;
HPABCTBCHHOI'O CO3HAaHUS, 3THYCCKOIO IOBEACHUS,

ChopmMupoBaHBbI I1p M H IL ¥ T B
9TUYECKOT0 IMOBEIECHHUS

Yerun it ompoc,
(pOHTAIBHEIH ONPOC, OILEHKA
BBIIOJIHEHUS JOMAalIHUX
CaMOCTOSITENIBHEIX paboT

B uwacTy rpaxaHCKOTO BOCIHUTAHHS: CIIOCOOHOCTh OLIEHHBATH
CUTYyalUIO ¥ IPUHIMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI 1 IEHHOCTH;

ChopMHupOBaHO yMEHHE OIICHUBATH
CUTYallMI0O U NPUHUMATh OCO3HAHHbIC
perLeHus

YcTHBH omnpoc,
(hpoHTANBHBIN OMPOC, OLIEHKA
BBITTOJTHEHUA JOMAIIHUX
CaMOCTOSITENBHBIX paboT

B yacTu 1eHHOCTH HAay4HOTO MO3HAHMS: CHOPMHPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAaKTHUKH, OCHOBAaHHOTO Ha
JMaJore KyJIbTyp, CHOCOOCTBYIOLIEr0 OCO3HAHHIO CBOETO MecTa
B IOJIMKYJIETYPHOM MHPE;

ChopMHPOBAHO MHPOBO33pEHHUE,
COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO pa3BHTHSA HayKH W
00IIEeCTBEHHONW NPaKTUKHU

Yerun it ompoc,
(pOHTANBHBIH ONPOC, OLIEHKA
BBIIIOJIHEHUS  JTOMaIlHUX
CaMOCTOSITENIBHBIX paboT
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Pe3yabTaThl 00yueHust

Kputepun ouenku

MeTtoabl OLIEHKH

B gacTu 3K0JIOrHYeCKOro BOCIIMTAHUS YMEHHEC IPOTrHO3UPOBATH
H€6HaFOHpH}ITHLI€ OKOJIOTHYCCKHUC IOCICACTBUA
NpEeANTPUHUMACMbIX HeﬁCTBHﬁ, MIpeaoTBpaliaTh MXx;

ChopmMupoBaHo 3HaHHUE O
HEONaronpusATHBIX  JKOJOTHYECKUX
HOCHENCTBUAX M crnocobax HuX
HPEIOTBPALICHUSL

YcTHB ] ompoc,
(pOHTAIBHBIN ONPOC, OIEHKA
BBITIOJHEHUS JOMAIIHUX
CaMOCTOSITENIBHEIX paboT

B uyacTu TpyaoBOro BOCIUTaHUS: MHTEPEC K Pa3IM4HbIM chepam
npodeccHoHanbHOl NeATENbHOCTH, YMEHHE COBEpLIaTh
0CO3HaHHBIH BbIOOp Oynyuieit mpodeccun U peaanu3oBbBIBATh
COOCTBEHHBIE KM3HEHHBIC TUIaHbI;

ChopMupoBaHO YMEHHE COBEpLIATh
OCO3HAaHHBIH BBIOOP Oynymen
npodgeccun W pealn30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJTaHBI;

YecTHBIH ompoc,
(b poHTaNBHBIH OMPOC, OLIEHKA
BBIMOJIHEHUS JOMAaLIHHUX
CaMOCTOSITENbHBIX paboT

B yactu neHHOCTH Hay4HOro IO3HAHUA: OCO3HAHME LIECHHOCTH
HAY4HOIl 1esTeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh IIPOCKTHYIO
U HCCIIEI0BATENBCKYI0 ACSATEIbHOCTh MHAUBUIYAJIbHO U B
rpymre.

ChopMHPOBaHO OCO3HAHHE LIEHHOCTH
HAayYHOU JEATENbHOCTH, a TaKxke
HAaBBIKM OCYIIECTBIICHUS TIPOEKTHON U
HCCIIEI0BATEbCKOMN e TEIbHOCTH

Yerun it ompoc,
(pOHTANBHBIH ONPOC, OLIEHKA
BBIIIOJIHEHUS  JOMAaUIHUX
CaMOCTOSITENIBHEIX paboT

B wacTn 3K0IOTHYECKOTO BOCHUTAHUS: aKTHBHOE HETPHITHE
JeNCTBUM, IPUHOCALINX BpeJl OKpY KaloUleH cpeae;

CdopmupoBaHo HenpuUATHE OCHCTBHH,
HPHHOCAIIHX BpeJ] OKpY Karolei cpese

YcTHBH ompoc,
(hpoHTANBHBIN OMPOC, OLIEHKA
BBITTOJHEHUSA JOMAIIHUX
CaMOCTOSITEBHBIX paboT

B yactu Tpy10BOr0 BOCIUTAHUS: TOTOBHOCTH U CIIOCOOHOCT K|ChOpMHUPOBaHBI HaBBIKU[Y CTHBI ] ompoc,

00pa3oBaHUI0 M caMOOOpPa30BaHHUIO HA NPOTSIKEHHM BceijcaMooOpa3oBaHUs (poHTANBHBIH OMPOC, OLIEHKA

JKU3HU, BBITNIOJIHCHU A JOMAIIHHUX
CaMOCTOSITENNbHBIX padoT

B wacTu TpynoBOro BOCHHTAHHS: TOTOBHOCTh K akTUBHOH|ChopmMupoBaHa cnoco6HOCTB|Y CTHHI# ompoc,

NEeSTENbHOCTH TEXHOJOTHMYECKOH H CONHMAJbHOU|MHUIHUUPOBATH, IUIAHUPOBATH U|PPOHTAIBHBIN ONPOC, OLIEHKA

HAaIpaBJIEHHOCTH, CHOCOOHOCTh HHUIMHPOBATH, IIIAHKPOBATh U|CAMOCTOSTEIbHO BHIIOJTHSTH|BEIIOMHEHUST JOMAIIHUX

CaMOCTOSATEJILHO BBITIOJIHATH TaKyIO ACATCIIbHOCTD,

TEXHOJOTUYCCKYIDO U COLOHAJIBHYIO
JACATCIIBHOCTD,

CaMOCTOATCIbHBIX pa60T

B 9acTtu TpygoBOro BOCHHMTAHUS: TOTOBHOCTH K TPy,
OCO3HaHME IEHHOCTU MacTePCTBA, TPYAOIIO0HE;

CdopmMupoBaHBl HaBBIKH TPYIAOBOH
JeATEILHOCTH

YcTHBH ompoc,
(hpoHTANBHBIN OMPOC, OLIEHKA
BBITTOJHEHUA JOMAIIHUX
CaMOCTOSITENBHBIX paboT

B uwactu (1)I/I3I/I‘-IGCKOFO BOCIIUTAHUA: C(bOpMPIpOBaHHOCTI)
340PpOBOI0 U 0e30macHOro o6pa3a KU3HU, OTBECTCTBCHHOI'O
OTHOILIEHHSA K CBOEMY 3/10POBbIO;

CdopMHpOBaHbI IPUHIHITBI 30POBOTO
n Oe3omacHoro oOpa3a JXHU3HH,
OTBETCTBEHHOI'O OTHOILICHHUS K CBOEMY
37I0pPOBBIO;

Yerun it ompoc,
(poHTANBHBIH ONPOC, OLIEHKA
BBINIOJIHEHUS  JTOMaIlHUX
CaMOCTOSITENIBHBIX paboT

B wactu rpaxJaHCKOr0 BOCHHTAHHS: OCO3HaHHE JHYHOTO
BKJIaJIa B IOCTPOCHUE YCTOHINBOTO OyAyIIEro;

ChopMupoBaH HABBIK CAMOCO3HAHHS

YcTHB ] ompoc,
(pOHTAIBHBIN ONPOC, OIEHKA
BBITIOJHEHUS JOMAIIHUX
CaMOCTOSITENIBHEIX paboT

B yactu TPAKAAHCKOI'O BOCIIUTAHUSA: IPUHATUE TPAJULITUOHHBIX
HaIlMOHAJIbHBIX, 06].].[6‘-[6HOB€'—I€CKI/IX FTYMaHUCTHYECKUX U
JAEMOKPATUIECKUX HeHHOCTCﬁ;

ChopmupoBaHo MOHATHUSA:
TPaJlMIMOHHbIE, HAallMOHAJbHBIE,
ofL1e4eoBeyecKue, r'yMaHUCTHUECKUE
U I€MOKPAaTHYECKUE IICHHOCTH;

YecTHBIH ompoc,
(b poHTaNBHBIH OMPOC, OLIEHKA
BBIMOJIHEHUS JOMAaLIHHUX
CaMOCTOSITENbHBIX paboT

B gacTu a3cTeTrueckoro BOCIMTaHUS: SCTETUYECKOE OTHOIIIEHUE
K MUpY, BKJIIO4asi 3CTETUKY 6I)ITa, HAay4YHOI'0O U TEXHUYCCKOI'o
TBOPYECCTBA, CIIOpTa, Tpyada U O6IJ_ICCTB€HHI)IX OTHOmeHHﬁ;

ChopmupoBaHs I M H IL ¥ T BI
9CTETUYECKOr0 OTHOIIEHUSA K
OKpYyXarwIlleMy MUDY

Yerun it ompoc,
(pOHTANBHBIN ONPOC, OLIEHKA
BBIIIOJIHEHUS JOMAaUIHUX
CaMOCTOSITENIBHEIX paboT
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