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

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

Pabouas nporpamma yueOHOM TUCIUILUIMHBI COCTABICHA HA OCHOBAaHUM Y4EOHOIO
1ada 1Mo cnenraabHOCTH «34.02.01 CecTpHHCKOE ASTI0»




Buzuposanue PII/I a1 ucnosiHeHUs1 B o4epeIHOM y4eOHOM IOy

PaccmoTpeno u pexomeHioBaHo Ha 3acenanuu kadeapor O61meo0pa3oBaTeIbHbBIX
JTUCITUTUTAH U TeIarOTUKH
[TpoToxon Ne§ ot 20.08.2025

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEI TIPOT'PAMMBI YUEBHOI
JNCIHATTJINHBI

VYII1.09 ®uszuka

(HaumeHosanUe OUCYUNTUHDL)

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

VyeOunas gucuuiinaa YI1.09 duszuka sBiasercs o0s3aTeIbHONM YacCThIO
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,
NPUMEHSTh 3HaHUA 00 U3MEHEHUH KJIMMAaTa, TPUHIIUIBI OEPeKIUBOTO MPOU3BOJICTBA,
3¢ (HEeKTUBHO AEMCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX;

2. OK 04. 3¢ddexTrBHO B3aUMOAECHCTBOBATh U pabOTATh B KOJJIEKTUBE U KOMaH/IE;

3. OK 01. Beibupats crocoOsl pemieHus 3aaad npodeccuoHaIbHOU AeATEIbHOCTH
NPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

4. OK 03. IlnanupoBaTh U peasu30BbIBATH COOCTBEHHOE NPOPECCUOHATBHOE U
JUYHOCTHOE pa3BUTHUE, MPEANPUHUMATEIBCKYIO ACSITEIbHOCTh B MPOGECcCHOHATbHON
cdepe, UCIIOIB30BaATh 3HAHUA 110 (PUHAHCOBOW I'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTYaIusx;

5. OK 06. IIposiBAsATH I'pa’KIaHCKO-NATPUOTUYECKYIO MO3ULHI0, TEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJEHUE HA OCHOBE TPAJAUIMOHHBIX OOIIECYETOBEYECKUX LIEHHOCTEH, B
TOM YHCJIE C y4E€TOM TapMOHHU3AaIUU MEXKHAIMOHAIbHBIX U MEXPEIUTHO3HBIX
OTHOILIEHUH, IPUMEHTh CTaHAApPThl AaHTUKOPPYHIIMOHHOTO MOBENEHUS;

6. OK 02. Mcnosib30BaTh COBPEMEHHBIE CPEACTBA MMOUCKA, aHAIU3Aa U UHTEPIPETALIUN
uHPopManuu U HHGPOpPMALMOHHBIE TEXHOJOTUHU Ui BBINOJHEHHUS 3aaad
npopeccuoHaIbHON AEATENbHOCTH;

7. IIK 1.2. OGecnieunBaTh 0€30MACHYIO OKPYKAIOIIYIO CPEY.

1.2. Lleas u ni1aHupyemMble pe3yabTaThbl OCBOEHHS JUCIUIINHDI
Lenu:
* hopMupoBaHue y 00yHaIOIUXCS YBEPEHHOCTH B IIEHHOCTU 00pa30BaHMUs,

3HAYUMOCTHU (PM3UYECKUX 3HAHUHN JJII COBPEMEHHOTO KBATH(PUITIPOBAHHOTO

CIICHHAJINCTA IIPHU OCYIICCTBJICHUU €CTO HpO(i)GCCHOHaJILHOI;’I ACATCIIBHOCTH,



* (hopMUPOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJIaJICHUE CHIEIU(UUECKON CUCTEMON (PU3HUECKUX MMOHATUN, TEPMUHOJIOTUEH 1
CUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (PM3UYECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEI;

* OBJIQJICHNE OCHOBHBIMU METOJIAMU HAYYHOTO MTO3HAHUS TPUPOBI,
UCIIOJIb3yeMbIMU B (pu3UKe (HAOII0/IeHNE, OTIMCAHNE, U3MEPEHHE, BHIIBI)KCHUE
TUIIOTE3, MPOBEACHUE IKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSAMH 00pabaThIBaTh IaHHBIC SKCIIEPUMEHTA, OOBSICHSITh
MOJTyYEHHBIC PE3YJIbTAThl, yCTAHABIUBATH 3aBUCUMOCTH MEXAY PU3NUECKUMHU
BEJTMYMHAMH B HAOJIF01a€MOM SIBJICHUH, JIENATh BHIBOJIBI;

* popMupoBaHuE YMEHHS pelaTh (GU3NUYECKUE 3a]1a4l pa3HbIX ypOBHEN
CJI0KHOCTH;

* pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce MPUOOPETeHHS 3HAHUN C UCTIOJIb30BAHUEM PA3TUIHBIX

MCTOYHUKOB MHGOpPMALMM U COBPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOTHUM;
YMEHUU B

paMKax pemeHHss TPUPOABI, NCUCTBHUS (POPMYIUPOBATH U OOOCHOBBIBATH
COOCTBEHHYIO

NO3ULHIO 110 OTHOLWIEHUIO K (PU3NYECKON HH(POpMALIMH, TIOJYYaeMON U3 Pa3HbIX
UCTOYHUKOB;
* BOCIIUTAHKHE YyBCTBA FOPJOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.

3amaun:



* npuoOpeTeHre 3HaHUI 0 (PyHAaMEHTAIbHBIX (PU3HMUECKUX 3aKOHAX, JIEKAIINUX B

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MUpaA, MPUHIUIOB ACHUCTBUS
TEXHUYECKUX

YCTPOKNCTB 1 TPOU3BOJACTBEHHBIX MTPOIIECCOB, O HAMOO0Iee BAYKHBIX OTKPBITHAX B
oOnacTu GU3HMKHU, OKA3aBIINX OTMPEIEIAIONIEe BIUSHAE HA PA3BUTHE TEXHUKH U
TEXHOJIOTUU;

* IOHUMaHHE (PU3NYCCKOMN CYIIHOCTH SBJICHUH, MPOSBIISIOIINXCS
IIPOM3BOJICTBEHHON JIEATEIHLHOCTH;

* OCBOEHHE CITOCOOOB UCIOJIb30BaHUS (DU3UUECKUX 3HAHUHN IS MPAKTUUECKUX U
po(heCCUOHATBHBIX 3a7a4, OOBSICHCHHSI SIBIICHUN TIPOU3BOJCTBCHHBIX U
TEXHOJIOTUYECKHX MTPOIIECCOB, TPUHITUIIOB TEXHUUECKHUX ITPUOOPOB M YCTPOUCTB,
oOecrieueHus: 6€30MacCHOCTH MPOU3BOJICTBA U OXPaHbI PUPOJIbI;

* hopMHUpOBaHNE YMEHHUM pelIaTh YICOHO-IPAKTHYSCKHUE 3a/1a4l (PU3UISCKOTO
CoJIepKaHusl ¢ Y4ETOM po(heCCUOHATLHONM HAIIPABICHHOCTH;

* MPUOOpETEHNE OTBITA TO3HAHUS W CAMOITO3HAHUS, YMCHUI CTaBHUTh 3aa9U U
pemarh mpoodsieMbl ¢ Y4€ToM MpodhecCHOHATBFHOW HAMPaBICHHOCTH;

* popMupoBaHUE YMEHHI UCKATh, aHATU3UPOBATh U 00padaThIBaTh (PU3NIECKYIO
UHPOPMAITUIO C YIETOM TPO(heCCHOHATTLHOW HATTPABICHHOCTH;

* IOJrOTOBKA 00YYAIOMINUXCS K YCIIECITHOMY OCBOCHHIO AUCITUIUIMH U MOAYJIEH

npodecCUuOHaIbHOTO NHUKIA: GOpPMUPOBAHHE Yy HUX YMEHHH W OTBITA
NEeSATEeNbHOCTH,

XapaKTEePHBIX i npodeccuil / JOMKHOCTEN Cy>KallluX WX CIEeIUaTbHOCTEH,



MOJIy4aeMbIX B TPO(PECCUOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLNIX;

* IOJITOTOBKA K (DOPMHUPOBAHHUIO OOIIHMX KOMIIETEHIIMKA OYIyIIero CrennaInucTa:
camM000pa3oBaHusl, KOMMYHUKAIUU, IPOSBICHUS IPakJaHCKO- aTPUOTUYECKON
IIO3ULIMH, COTPYAHUYECTBA, IPUHATHUS PELICHUM B CTAHAAPTHOM U HECTAHIAPTHOMN

CUTyalusiX, MNPOCKTHPOBAHHS, NPOBEACHUS (PHU3UIECKUX HU3MEpPEHHH,
3 pekTuBHOTO U

0€301acHOr0 UCMHOJIb30BAHMS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB, COOTIOACHUS
paBUJI OXPaHbl TpyAa Npu padore ¢ GU3nIecKuMu npudopamu 1 000pyA0BaHUEM.

B pamkax mporpamMmbl y4eOHOW NUCHUILUIMHBI OOY4YarOIMMHUCS OCBAaMBAIOTCS
pe3yNbTaThl O0yUYEHUS:



Haumenosanue komnerenunii|Hanmenosanne pesysbraTos tuna ""Metanpeamernsiii” cornacio ®I'OC| pe3yibraroB THna "Ilpeamerusiii" cornacio ®I'OC[HanmenoBanue pesyibTaToB

cormacio ®I'OC CIIO COO Tuna "JluuHocTHBIE" coraacHo
dI'OC COO

OK 07. ConeiicTBoBaTs|/OBIaleHHe yYHHBEPCANTbHBIMH pPerylIsaTHBHbIME JelicTBuamu: a)|lIP68) chopmup Th YMEHHS IIp Th TOJTyYeHHbIE 3HAHUA UA|B wacTu  rpa)kaaHCKOTO

COXPAaHEHHIO OKpY’Karollei cpebl,
pecypcocheperkeHiio, NPUMEHATH
3HaHHA 00 M3MEHEHHH KiuMmara,

T1p M H 1L M 11 BI
Mpou3BOACTBA,
neficTBOBaTE B
CUTYaIMsX;

GepexkIUBOTO
3 PeKkTUBHO|
4pe3BhIYAHBIX]

CaMOOpPraHM3alMs: CaMOCTOATE]bHO OCYIIECTBIATh IO3HABATENLHYIO|
1€ TCIIBHOCTD, BBIABIIATH NPOGIEMBI, CTaBHTh W HOPMYJINPOBATH COOCTBEHHBIC|

00BACHCHHS YCIIOBMI NPOTEKAHUs (U3MUYECKHX ABJICHHI B NPUpPOLE M,
JUIs TIPHHATHA NPAKTHYECKHUX PEHICHHH B MOBCEIHEBHOM JKU3HH JUIs

3a1aun B 00pa3oBaTEeNbHON JMEATENBHOCTH M JKM3HEHHBIX CHTYalMsX;

CAMOCTOATENFHO COCTABIATE IUIAH P p C y4eTom u
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOUTEHHii; JeIaTh 0CO3HAHHBIH]
BHIOOP, apryMCHTHPOBAT €r0, GpaTh OTBETCTBEHHOCTh 32 PEIICHHE; OLICHHBATH)
IPUOOPETCHHBIN OIBIT;;

(OBtajieHie YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH ICHCTBHAMM: §) COBMECTHA]
1eATeNBHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAaHIHOH K
MHIMBUYaNbHON PaGOTHI; BHIOMPATh TEMATHKY M METOIBI COBMECTHBIX|
eiicTBHI ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO 4JICHA
KOJITEKTHBA;;

(OBi1ajicHHEe yHMBEPCAILHBIMU Y4eOHBIMU [O3HABATEIbHBIMHU JCHCTBUSAMU ©))
6azoBbic HCCleN0BAaTENbCKHE ICHCTBHA: BaJeTh HABBIKAMH Yy4eOHO-|
MCCIIeIoBaTeNbCKOH M TMPOCKTHOM JEATCIFHOCTH, HAaBHIKAMH pa3pelICHH|

obec € ICHOCTH TIPH ¢ GBITOBBIMH MpHGOpPaMK

cnocobHOCTH
CUTyallMio M

BOCHHUTAHMSA:
OICHUBATH
Th OCO!

[ TEXHHYECKUMHU yCTpOﬁCTBaMH, COXpaHeHus 3/10pOBbs H COGJ’I!O}JCHMS{
HOPM YKOJIOTHYECKOr0 MOBEACHMs B OKpyXKalouleil cpejie; MOHUMaHHe
HEOOXOIMMOCTH TIPHMEHEHHs JTOCTIKCHHI (DH3HKH H TEXHOJOTHI s

D TBHOTO TIPHP
TIP66) BnajgeHne OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHHS,|

OpHEHTHPYSACh HAa MOpPAaTbHO-
HpaBCTBEHHBIC HOPMBI M
ieHHOCTH:;

B yacTH HEHHOCTH HAay4HOTO

mosHanua: CcHOPMHPOBAHHOCTH

neno B (usuke: Tb NIPAMBIE U P

(u3MUeCKUX BEIMYHH, BBIOHPAs ONTHMANbHBIH ClIOCOO M3MEpEHHUs M,
MCIIOJIB3Ys W3BECTHBIC METOJbI ONEHKH MOTPEIIHOCTEH H3MEpEeHHMil,
MPOBOJIMTL HMCCIIEIOBAHNE 3aBHCHMOCTEH (U3MUECKHX BEIHYMH C
HCIIOTB30BAHMEM IPAMBIX H3MEPEHMil, OOBACHATH MONYYCHHEIE,
pe3yJIbTaThl, HCMOJB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHSA, U
ieaTh BBIBOJBI; COOMIOAATh MpaBuia 6e30MacHOTO Tpyda HpH

mpoGieM; COCOGHOCTE M TOTOBHOCTh K CAMOCTOATENLHOMY MOHCKY MET(

P MPAKTHYECKHX 3a/1ad, IPHMEHEHHIO PA3THYHBIX METOJO0B TO3HAHHS,
OBJaJICHHE BHAAMH JEATENBHOCTH II0 NOMYYECHHIO HOBOTO 3HAHHSA, €ro|
MHTEpIpeTalHH, PeoOpPa3OBaHHI0 U NPUMEHCHHIO B Pa3sJIH4YHbIX Y4eOHBIX
CHTYyalHsX, B TOM YHCIIE MPH CO3aHHH YYEOHBIX H COIMANBHBIX TPOCKTOB;|
bopMEpOBaHHE HayYHOTO THITA MBIIVICHHS, BITaJICHHE HAYYHOH TEPMUHONIOTHEIT,
KITIOUEBBIMH TIOHATHSAME H METOIAMIt; CTaBHTh U (JOPMYIIHPOBATH COOCTBEHHBIE|
3a1aun B 00PA30BATENBHOI JEATEILHOCTH M XKU3HCHHBIX CHTYALHSAX; BBISBIIATS)
MPUYHHHO-CJICACTBEHHBIC CBA3M M aKTYalM3MPOBATh 3a/auy, BbIIBUIATH)
rMTIOTE3y €e pemieHHs, HaXOJANWTh apryMEHTHl JIi J0Ka3aTeNbCTBA CBOMX
yTBEpIKICHHUIT, 3a1aBaTh MApaMETPbl M KPUTEPHH PEIICHHS; aHATH3MPOBATH)
osTyueHHbIe B XOJI€ PElICHHs 3a/1a4M Pe3y/IbTaThl, KPUTHYECKH OLEHHBATH HX|
|10CTOBEPHOCTH, IPOTHO3MPOBATH H3MCHEHNE B HOBBIX YCJIOBHAX; pa3padarhiBath
niaH pemeHns npoGieMbl C YYETOM aHalu3a MMEIONIHXCSA MaTepHabHBIX M|
HEeMaTepHalbHBIX PECYPCOB; OCYUIECTBIATH LEIEHANpPaBICHHbIH TOHCK
mepeHoca CpefcTB  COCO00B ACHCTBHS B MPO(ECCHOHATBHYIO CPELy; YMETH)
MepeHOCHTh 3HAHMS B TO3HABATENBHYK H NPAKTHYECKYKI 00J1acTH|
DKH3HECATCIBHOCTH; yMETh HHTCIPUPOBATH 3HAHMS M3 PA3HBIX MPEIAMCTHBIX|
oGnacreii;;

(OBnanieHne yHHBEPCATBHBIMU PETYIATHBHBIMH J€HCTBUAMU: B) SMOIMOHATBHBIN
MHTEJUIEKT, MpeAnoaraomuii chopMHPOBAHHOCTb: CaMOPEryIHPOBAHMUS,

BK. o TPOJib, yMEHHE Th OTBETCTBEHHOCTH 32 CBOC|
[IOBC/ICHHE, CMOCOOHOCTD alanTupoBaThCsd K SMOIMOHAIBHBIM U3MCHEHUAM H]
[IPOSABIATE FMGKOCTB, OBITH OTKPBITBIM HOBOMY; BHyTpeHHEi/i MOTHBAIINH,|
BKﬂl(J‘l'dl’Ou.leﬁ CTpPEMJICHHE K JOCTHKECHHIO LEIH H YCHEXY, ONTHMH3M,
MHULMATHBHOCTb, YMECHHUE JCHCTBOBATh, HCXO/Is U3 CBOMX BO3MOMKHOCTEIH;;
OBJTa}'[SHVIC YHUBEPCAIIbHBIMH PEryIATHBHBIMA }]CﬁCTRHHMHZ 6) CaMOKOHTPOJIB:|
/1aBaTh OLECHKY HOBBIM CHTYalHAM, BHOCHTb KOPPEKTHBBEI B JICATCIbHOCTD,
(OLEHHBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM;;

OBJtajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBHAMM: a) OOLICHHE:,
OCYIIECTBIATH KOMMYHHKAIMH BO BCEX cdepax JKH3HH; PAcIO3HABATh)
HCBCPGBH}:HLIC CcpeacTsa 06[!]6““5{, TIOHUMATh 3HAYECHHUE COLMAIbHBIX 3HAKOB,|

b UIKH i) THBIX CHTYaIMil U CMAT4aTh KOH(MIHKTHI;

BIIa/IeTh PA3IMYHBIME CIIOCOOAMH OOLIEHHS U B3AHMOICHCTBHS;;

(OBlajicHie YHUBCPCANbHBIMH yUCOHBIMU T103HABATEIBHBIME JICHCTBHAMY B))
paboTa ¢ MH(OpMamHel: BIaJeTh HABBIKAMH TONYYEHHs HHQOpMAIHK H3
MCTOYHHKOB PA3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBIATH MOUCK, aHAJH3,
CHCTEMATH3ALMIO i MHTEPIPETALHI0 HHYOPMAIMK PA3IHIHBIX BHAOB H (opM|
pesicTaBieHus;;

(OBlajicHie YHUBEPCANBHBIMH YUCOHBIMU MO3HABATCILHBIMHU JICHCTBUAMH a))
6asoBbie JOrMYECKHE ACHCTBHA: CAMOCTOATENBLHO (OPMYIHPOBATH M
aKTyann3upoBaTh MPoGIEMy, pacCMaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPU3HAK HIIM OCHOBAHHS ISl CPABHEHHS, KIACCHDUKALHH K|
0600IIEHNS; ONPECIATh LEIH JICATEIbHOCTH, 3a/1aBaTh HAPAMETPhI U KPUT

il B pamMKax y4eGHOT0 SKCTIEpUMEHTa H y4eOHO-
HCCIe0BATENBCKOM ACATENEHOCTH C HCHOTb30BAHHEM HH(POBBIX|
H3MEPUTENIbHBIX yCTPOHCTB M J1abOpaTOpHOro 06OpYHOBaHMUS;
CcHOPMHUPOBAHHOCTH MPE/ICTABICHUH O METO/IAX MONYYCHHS HAYYHBIX|
ACTPOHOMMYECKHX 3HAHHil};

TIP61) chopMUPOBAHHOCTE TPENCTABICHUI O POJTH U MECTe HU3MKH 1
ACTPOHOMHMH B COBPEMEHHOIl Hay4yHOil KapTHHE MHpa, O
cucteMooOpasyrouieil pou GpU3MKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TCXHMKH M COBPCMCHHBIX TCXHOJIOTHH, O BKIaje POCCHHCKHX M
3apy6eKHBIX y4YCHBIX-(QU3UKOB B Pa3sBUTHE HAyKH; MOHHMAaHHE|
b it cymmocTH MBIX SIBIIEHHH MHKPOMHpA, MAaKPOMHPA|

W MeramMupa; NOHHMaHHE POJIM ACTPOHOMHMH B NPAKTHUECKOH

MPOBO33pEHUS,
COOTBETCTBYWIET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HaYKH 1 Oﬁu(eCTBC“HOﬁ TIPAKTHKH,
(OCHOBAHHOTO Ha JIHAJIOTe KYIbTYP,
CrIOCOBCTBYIOUIEr0  OCO3HAHHIO
CBOETO MecTa B MOJNMKYJIBTYPHOM
Mmpe;;

B qacTu AOKOJIOTUYECKOTO
BOCHUTAHUSA: yMeHHE
MpPOrHO3MPOBATSH
Heﬁnaronpm{'rm,re IKOJIOTHYECKHE
TTOCIEACTBUSA NPEANPUHUMAECMBIX|
1eficTBHIl, Ipe0TBpaIaTh HX;;

B uacTu Tpy0BOro BOCHHTAHHA:
MHTEpeC K pasiuuHbBIM chepam
mpodbeccunonanbHuoOil
IEATENBHOCTH, YMEHHE COBEPILIATD)
ocosHaHHBI BbIGOpP Oymayuiei

s TeNILHOCTH u ja Hay4HO-TE: Pa3sBUTHH,|
ponn GU3MKK B GOPMHPOBAHMM KPyrosopa M (yHKIHOHAJIbHOI
rPaMOTHOCTH 9EOBEKA [UTs PEIICHHS MPAKTHYECKIX 3a/(at;;

T1P63) BiaaeHHe OCHOBOMOJNATAIOMKMH DU3MUECKUMH MOHATHAMU U
BEJIMYHHAMH, XapaKTePU3YIOUHMU (GHU3HYecKHe MPOIEeCcCHl (CBs

ipo ¢ W M pealu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIaHbI;;
B ugacTtu LUEHHOCTH HAY4YHOTO
[IO3HAHHUA: OCO3HAHME LEHHOCTH

ay4HOii NesATEeNbHOCTH,

C MEXaHHYECKHM JIBUKCHHEM, B3aHMOJICHCTBHEM TEJl, MEXaHHYECKHMHI
KOJCOAHMAMH W BOJTHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEMUIOBBIMH TIPOLECCAMH; JMEKTPHYSCKHM M MATHHTHBIM MOIAMH,
9IEKTPHYECKUM TOKOM, JIIEKTPOMATHHTHBIMU KOJICOAHHSAMU H BOTHAMM;|
ONTHYCCKHMH 3 KBAHTOBBIMH CTPOCHHEM aToMa
ATOMHOTO 5/Ipa, PaJIMOaKTHBHOCTHIO); BIaJICHHE OCHOBOMOJATAIONINMHI
ACTPOHOMHYECKHMH TOHATHAMH, MO3BONSIONMME XapaKTEPH30BATh)
pOLECcChl, MPOUCXOAAIINE HA 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEKraNaKTHUYECKO# cpejie; Ten, 3BE3/ U
Bcenennoii;;
TTP62) copMHPOBaHHOCTL yMEHHIT pacrio3HaBaTh (pM3HUECKUE SBICHHUS
(nporeccel) U OOBACHATH MX HAa OCHOBE HM3YUEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIHMHEHOE NBHXKEHHUE,
cBOGOJHOE MaJCHHE TEN, ABHKCHHC MO OKPYXKHOCTH, MHEPIHA,
B3aHMOJICHCTBHE Tel, KosebaTenbHOe JBIKEHUE, PE30HAHC, BOTHOBOC|
nemkenne; quddysus, GpoOyHOBCKOE JBHKECHHE, CTPOCHHE KHAKOCTEH 1
TBEp/BIX TEll, U3MEHEHHEe 00beMa Tell IIPH HarpeBaHuH (OXJIAXKICHUM),
TeryioBoe paBHOBECHE, HCNApPEHHE, KOHJCHCALMA, IJABICHHUE,
KPHCTAJIN3alusA, KHICHHE, BIAXHOCTh BO3JyXa, CBA3b CpPEaHEi
KHHETHYECKOH YHEPTHH TETUIOBOTO JBHKEHHS MOJIEKYJ ¢ abCOMOTHON
TemMIepaTypoii, MOBBINICHHE IaBJICHUS ra3a IPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBS3b MEXKIY IlapaMeTpaMH COCTOSAHHA rasa B|
M30MpoIeccax; MICKTPU3AIHs Tell, B3AUMOJICHCTBHE 3apsA/I0B, HATPCBAHNC,
MPOBOJHAKA C TOKOM, B3aMMOJIEHCTBHE MarHMTOB, JNEKTPOMarHUTHAs
WHAYKIHSA, ACHCTBHE MAarHUTHOTO MOIA HA MPOBOAHHK C TOKOM H,
IBMOKYWIMIACS 3apsil, 5NEKTPOMArHUTHbIE KOJeOaHHA M BOJHBI,
OJIMHEHHOE PacipocT CBETa, OTPAXKCHHUE, NPEIOMICHHE,

(MX JIOCTHKCHHA; BBIABIATE 3aKOHOMEPHOCTH W MNPOTHBOpPEYHSA B
[PACCMATPHUBAEMBIX ABJICHUAX] BHOCHThL KOPPEKTHUBEI B IEATEIILHOCTD, OLICHHBATD|
COOTBETCTBUE pE3YJbTATOB LEIAAM, OLEHHUBATH PHUCKH HOCJ’ICI[CTBM;I
[1eATEJIbHOCTH; Pa3sBUBATh KPEATUBHOC MBIIIJICHHE MPH PEIICHHH KH3HECHHBIX|
ipoGuieM;;

OBJ’IB;(C“HC YHHUBEPCAILHBIMH PETyIATHBHBIMH HSﬁCTBHﬁMMI l') TpUHATHE cebst v
|Apyrux ﬂlO}:leﬁ: TIPUHUMATH ceﬁx, TOHMMasl CBOM HEIOCTATKH U JOCTOUHCTBA;

uHTepdepeHIns, TMOPAKIUA 1 NONAPU3AINS CBETa, THCIEPCHs CBETA;
(doTodnexkTpuuecknii dpeKT, cBeTOBOE NaBIEHHE, BOSHHKHOBEHHE
JIMHEHYATOro CIeKTpa aToMa BOJI0PO/IA, ECTECTBEHHAS U MCKYCCTBEHHAs
PaIMOaKTHBHOCT;;

T1PG9) chopMHPOBAHHOCTH COOCTBEHHOI MO3UIUH 110 OTHOLICHHUIO K
usuueckoii HHGOPMALHH, TTOTy4aeMOi H3 Pa3HBIX HCTOYHHKOB, YMEHHI]
HCIIONB30BaTh HU(POBBIE TEXHONOTHH [UIs TIOUCKA, CTPYKTYPHPOBAHMS,
HHTEPNPETALHH W MPEICTABICHHS YYeOHO M HayuHO-TOMYIAPHOI
MHGOPMALMK; Pa3BUTHE YMCHHI KPUTHYECKOTO aHAIH3a TMOTydacMoii
MH(bOpMaIHK;;

T1P67) chopMHUPOBAHHOCTL YMEHHUS PEIIAaTh PACUETHbIC 33a1a4M C SBHO|
3a1aHHOl (HU3MYECKOil MOJCIBIO, UCTIONb3Ys (U3MUECKHE 3aKOHBI H,
NPUHLKIIBI; HA OCHOBE aHAJIM3a YCIIOBUA 3a/lauH BHIOMPATh (PU3MUCCKYIO)
MOJIeTb, BBIICNATH (PH3HUECKHE BENHUMHBI M HOPMYITBI, HEOOXOTHMBIE
U1 ee peuleHHUs, TPOBOJMTL PACUETHl M OLEHHBATH PEANBHOCTD
0Ty 4EeHHOTO usmaeckoit ; pelaTh KaueCTBEHHBIC
3a7aun, BBICTPAMBAas JOTMYECKH HENPOTHBOPEYHMBYIO LEMOUKY|
[paccyK/JICHHI C ONOpOii Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(usmueckne ABIEHNS;;

T1P610) oBnajeHne yMeHussMH paboTaTh B IpyIme .;

[IP65) yMeHHME y4YHTHIBATH IPAHHIBI NPHMEHCHHS H3ydYCHHBIX|
(usMueckux Mojeneii: MaTepuanbHas TOYKA, HHEPUMAIbHAS CHCTEMA|
oTcueTa, HACAITBHBIN Ta3; MOJIC]IH CTPOCHHS Ia30B, JKHIKOCTEH U TBEPIBIX
TeN, TOUEUHBIH SNEKTPHUECKHUH 3apsaj, AnepHAs MOJENb aToMa,
HYKIIOHHAsl MOJIEJTb aTOMHOTO s/Ipa MPH pelieHHH GU3HIECKHUX 3a/1a4;;
T1PG4) BiajeHne H TE0p YBEpEHHOE|

TAMH,

3aKOHOB 1 ‘Teil PH aHau3e PU3HUCCKHX|
SBJICHHH M TIPOIIECCOB;

FTOTOBHOCTH OCYIECTBIATH,
IIPOEKTHYIO U MCCIIE/I0BATEIIbCKY 10|
I€ATENBHOCTD HHAWBUYAIbHO U B)
rpymne.;

B 9acTH 9KOJOTHYECKOTO
[BOCIIUTAHUA: aKTHBHOE HENPHATHE
neiicTBUil, MPUHOCAIHUX Bpen|
okpyxatouteii cpese;;

B yacT TPYJAOBOrO BOCIHTAHHSA:
TOTOBHOCTH M CIOCOOHOCTH K
0O pa3oBaHMIO "
CﬂM006p83OBaHHlO Haj
IPOTSHKEHHH BCEH HKH3HU;;

B wacTH TpYJI0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
1I€ATEIIbHOCTH TEXHOJIOTHYECKON U
coLManbHOI  HANPaBIEHHOCTH,
criocoGHOCTH UHUUHUHUPOBATD,
UIAHUPOBATE U CaAMOCTOATEIIBHO!
[BBITIOJIHATE TAKYIO JICATEIIBHOCTD;;
B uacTu TPyaI0BOTO BOCHHTAHHS:
FOTOBHOCTH K TPYJly, OCO3HaHHE
ieHHOCTH MacTepcTBa,
Tpy nomio6ue;;

B wactu ¢usnueckoro
BocnuTaHMS: CHOPMUPOBAHHOCTH
310poBoro u GesonacHoro obpasa
KHU3HH, OTBETCTBCHHOTIO
(OTHOLIECHHS K CBOEMY 3710POBBIO;;
B qyacTu TpPaxJaaHCKOTO
[BOCITMTAHUSA: OCO3HAHUE JIMYHOTIO|
BKIajga B TOCTpPOCHHEC
ycToitunBoro Gy myero;;

B wacTm TpaxmaaHCKOTO
BocnHTAaHMS: CHOPMUPOBAHHOCTH
HPaBCTBCHHOTO  CO3HAHMA,
DTHYECKOrO TIOBEICHHUS;;

B wacTu TrpakAaHCKOTO
BOCIIUTAHHUSA NPpHHATHE
TPaAMUHMOHHBIX HAIMOHAIbHbIX,)
oOmeyenoBedeCKHX
FTYMAHUCTHYECKHUX
IEMOKPATHIECKUX HEHHOCTEFI;;

B uwacTM 3CTETHYECKOTO
BocHTaHMA:  JCTETHYECCKOE
[OTHOIIEHHE K MHpPY, BKIKOYasd
OCTETUKY 65]1‘3, HAay4YHOTO H
TEXHUYECKOTO TBOp4YECTBA,
criopTa, Tpy/sa M OBLICCTBEHHBIX
oTHOIEHHIT;

"
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O K 04. D¢ dexrtupno|OBrageHne YHHBEPCAIbHBIMH peryiasTHBHbIME jaeiicTBusMu: a)|[IPG8) chopmup Th YMEHHS IIp Th TOJTyYeHHbIE 3HAHUA UA|B wacTu  rpa)kaaHCKOTO

B3anMO/IeiicTBOBaTh M paboTaTh B
KOJUICKTHBE H KOMaH/Ie;

CaMOOpPraHM3alMs: CaMOCTOATE]bHO OCYIIECTBIATh IO3HABATENLHYIO|
1€ TCIIBHOCTD, BBIABIIATH NPOGIEMBI, CTaBHTh W HOPMYJINPOBATH COOCTBEHHBIC|

00BACHCHHS YCIIOBMI NPOTEKAHUs (U3MUYECKHX ABJICHHI B NPUpPOLE M,
JUIs TIPHHATHA NPAKTHYECKHUX PEHICHHH B MOBCEIHEBHOM JKU3HH JUIs

3a1aun B 00pa3oBaTEeNbHON JMEATENBHOCTH M JKM3HEHHBIX CHTYalMsX;

CAMOCTOATENFHO COCTABIATE IUIAH P p C y4eTom u
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOUTEHHii; JeIaTh 0CO3HAHHBIH]
BHIOOP, apryMCHTHPOBAT €r0, GpaTh OTBETCTBEHHOCTh 32 PEIICHHE; OLICHHBATH)
IPUOOPETCHHBIN OIBIT;;

(OBtajieHie YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH ICHCTBHAMM: §) COBMECTHA]
1eATeNBHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAaHIHOH K
MHIMBUYaNbHON PaGOTHI; BHIOMPATh TEMATHKY M METOIBI COBMECTHBIX|
eiicTBHI ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO 4JICHA
KOJITEKTHBA;;

(OBi1ajicHHEe yHMBEPCAILHBIMU Y4eOHBIMU [O3HABATEIbHBIMHU JCHCTBUSAMU ©))
6azoBbic HCCleN0BAaTENbCKHE ICHCTBHA: BaJeTh HABBIKAMH Yy4eOHO-|
MCCIIeIoBaTeNbCKOH M TMPOCKTHOM JEATCIFHOCTH, HAaBHIKAMH pa3pelICHH|

obec € ICHOCTH TIPH ¢ GBITOBBIMH MpHGOpPaMK

cnocobHOCTH
CUTyallMio M

BOCHHUTAHMSA:
OICHUBATH
Th OCO!

[ TEXHHYECKUMHU yCTpOﬁCTBaMH, COXpaHeHus 3/10pOBbs H COGJ’I!O}JCHMS{
HOPM YKOJIOTHYECKOr0 MOBEACHMs B OKpyXKalouleil cpejie; MOHUMaHHe
HEOOXOIMMOCTH TIPHMEHEHHs JTOCTIKCHHI (DH3HKH H TEXHOJOTHI s

D TBHOTO TIPHP
TIP66) BnajgeHne OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHHS,|

OpHEHTHPYSACh HAa MOpPAaTbHO-
HpaBCTBEHHBIC HOPMBI M
ieHHOCTH:;

B yacTH HEHHOCTH HAay4HOTO

mosHanua: CcHOPMHPOBAHHOCTH

neno B (usuke: Tb NIPAMBIE U P

(u3MUeCKUX BEIMYHH, BBIOHPAs ONTHMANbHBIH ClIOCOO M3MEpEHHUs M,
MCIIOJIB3Ys W3BECTHBIC METOJbI ONEHKH MOTPEIIHOCTEH H3MEpEeHHMil,
MPOBOJIMTL HMCCIIEIOBAHNE 3aBHCHMOCTEH (U3MUECKHX BEIHYMH C
HCIIOTB30BAHMEM IPAMBIX H3MEPEHMil, OOBACHATH MONYYCHHEIE,
pe3yJIbTaThl, HCMOJB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHSA, U
ieaTh BBIBOJBI; COOMIOAATh MpaBuia 6e30MacHOTO Tpyda HpH

mpoGieM; COCOGHOCTE M TOTOBHOCTh K CAMOCTOATENLHOMY MOHCKY MET(

P MPAKTHYECKHX 3a/1ad, IPHMEHEHHIO PA3THYHBIX METOJO0B TO3HAHHS,
OBJaJICHHE BHAAMH JEATENBHOCTH II0 NOMYYECHHIO HOBOTO 3HAHHSA, €ro|
MHTEpIpeTalHH, PeoOpPa3OBaHHI0 U NPUMEHCHHIO B Pa3sJIH4YHbIX Y4eOHBIX
CHTYyalHsX, B TOM YHCIIE MPH CO3aHHH YYEOHBIX H COIMANBHBIX TPOCKTOB;|
bopMEpOBaHHE HayYHOTO THITA MBIIVICHHS, BITaJICHHE HAYYHOH TEPMUHONIOTHEIT,
KITIOUEBBIMH TIOHATHSAME H METOIAMIt; CTaBHTh U (JOPMYIIHPOBATH COOCTBEHHBIE|
3a1aun B 00PA30BATENBHOI JEATEILHOCTH M XKU3HCHHBIX CHTYALHSAX; BBISBIIATS)
MPUYHHHO-CJICACTBEHHBIC CBA3M M aKTYalM3MPOBATh 3a/auy, BbIIBUIATH)
rMTIOTE3y €e pemieHHs, HaXOJANWTh apryMEHTHl JIi J0Ka3aTeNbCTBA CBOMX
yTBEpIKICHHUIT, 3a1aBaTh MApaMETPbl M KPUTEPHH PEIICHHS; aHATH3MPOBATH)
osTyueHHbIe B XOJI€ PElICHHs 3a/1a4M Pe3y/IbTaThl, KPUTHYECKH OLEHHBATH HX|
|10CTOBEPHOCTH, IPOTHO3MPOBATH H3MCHEHNE B HOBBIX YCJIOBHAX; pa3padarhiBath
niaH pemeHns npoGieMbl C YYETOM aHalu3a MMEIONIHXCSA MaTepHabHBIX M|
HEeMaTepHalbHBIX PECYPCOB; OCYUIECTBIATH LEIEHANpPaBICHHbIH TOHCK
mepeHoca CpefcTB  COCO00B ACHCTBHS B MPO(ECCHOHATBHYIO CPELy; YMETH)
MepeHOCHTh 3HAHMS B TO3HABATENBHYK H NPAKTHYECKYKI 00J1acTH|
DKH3HECATCIBHOCTH; yMETh HHTCIPUPOBATH 3HAHMS M3 PA3HBIX MPEIAMCTHBIX|
oGnacreii;;

(OBnanieHne yHHBEPCATBHBIMU PETYIATHBHBIMH J€HCTBUAMU: B) SMOIMOHATBHBIN
MHTEJUIEKT, MpeAnoaraomuii chopMHPOBAHHOCTb: CaMOPEryIHPOBAHMUS,

BK. o TPOJib, yMEHHE Th OTBETCTBEHHOCTH 32 CBOC|
[IOBC/ICHHE, CMOCOOHOCTD alanTupoBaThCsd K SMOIMOHAIBHBIM U3MCHEHUAM H]
[IPOSABIATE FMGKOCTB, OBITH OTKPBITBIM HOBOMY; BHyTpeHHEi/i MOTHBAIINH,|
BKﬂl(J‘l'dl’Ou.leﬁ CTpPEMJICHHE K JOCTHKECHHIO LEIH H YCHEXY, ONTHMH3M,
MHULMATHBHOCTb, YMECHHUE JCHCTBOBATh, HCXO/Is U3 CBOMX BO3MOMKHOCTEIH;;
OBJTa}'[SHVIC YHUBEPCAIIbHBIMH PEryIATHBHBIMA }]CﬁCTRHHMHZ 6) CaMOKOHTPOJIB:|
/1aBaTh OLECHKY HOBBIM CHTYalHAM, BHOCHTb KOPPEKTHBBEI B JICATCIbHOCTD,
(OLEHHBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM;;

OBJtajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBHAMM: a) OOLICHHE:,
OCYIIECTBIATH KOMMYHHKAIMH BO BCEX cdepax JKH3HH; PAcIO3HABATh)
HCBCPGBH}:HLIC CcpeacTsa 06[!]6““5{, TIOHUMATh 3HAYECHHUE COLMAIbHBIX 3HAKOB,|

b UIKH i) THBIX CHTYaIMil U CMAT4aTh KOH(MIHKTHI;

BIIa/IeTh PA3IMYHBIME CIIOCOOAMH OOLIEHHS U B3AHMOICHCTBHS;;

(OBlajicHie YHUBCPCANbHBIMH yUCOHBIMU T103HABATEIBHBIME JICHCTBHAMY B))
paboTa ¢ MH(OpMamHel: BIaJeTh HABBIKAMH TONYYEHHs HHQOpMAIHK H3
MCTOYHHKOB PA3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBIATH MOUCK, aHAJH3,
CHCTEMATH3ALMIO i MHTEPIPETALHI0 HHYOPMAIMK PA3IHIHBIX BHAOB H (opM|
pesicTaBieHus;;

(OBlajicHie YHUBEPCANBHBIMH YUCOHBIMU MO3HABATCILHBIMHU JICHCTBUAMH a))
6asoBbie JOrMYECKHE ACHCTBHA: CAMOCTOATENBLHO (OPMYIHPOBATH M
aKTyann3upoBaTh MPoGIEMy, pacCMaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPU3HAK HIIM OCHOBAHHS ISl CPABHEHHS, KIACCHDUKALHH K|
0600IIEHNS; ONPECIATh LEIH JICATEIbHOCTH, 3a/1aBaTh HAPAMETPhI U KPUT

il B pamMKax y4eGHOT0 SKCTIEpUMEHTa H y4eOHO-
HCCIe0BATENBCKOM ACATENEHOCTH C HCHOTb30BAHHEM HH(POBBIX|
H3MEPUTENIbHBIX yCTPOHCTB M J1abOpaTOpHOro 06OpYHOBaHMUS;
CcHOPMHUPOBAHHOCTH MPE/ICTABICHUH O METO/IAX MONYYCHHS HAYYHBIX|
ACTPOHOMMYECKHX 3HAHHil};

TIP61) chopMUPOBAHHOCTE TPENCTABICHUI O POJTH U MECTe HU3MKH 1
ACTPOHOMHMH B COBPEMEHHOIl Hay4yHOil KapTHHE MHpa, O
cucteMooOpasyrouieil pou GpU3MKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TCXHMKH M COBPCMCHHBIX TCXHOJIOTHH, O BKIaje POCCHHCKHX M
3apy6eKHBIX y4YCHBIX-(QU3UKOB B Pa3sBUTHE HAyKH; MOHHMAaHHE|
b it cymmocTH MBIX SIBIIEHHH MHKPOMHpA, MAaKPOMHPA|

W MeramMupa; NOHHMaHHE POJIM ACTPOHOMHMH B NPAKTHUECKOH

MPOBO33pEHUS,
COOTBETCTBYWIET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HaYKH 1 Oﬁu(eCTBC“HOﬁ TIPAKTHKH,
(OCHOBAHHOTO Ha JIHAJIOTe KYIbTYP,
CrIOCOBCTBYIOUIEr0  OCO3HAHHIO
CBOETO MecTa B MOJNMKYJIBTYPHOM
Mmpe;;

B qacTu AOKOJIOTUYECKOTO
BOCHUTAHUSA: yMeHHE
MpPOrHO3MPOBATSH
Heﬁnaronpm{'rm,re IKOJIOTHYECKHE
TTOCIEACTBUSA NPEANPUHUMAECMBIX|
1eficTBHIl, Ipe0TBpaIaTh HX;;

B uacTu Tpy0BOro BOCHHTAHHA:
MHTEpeC K pasiuuHbBIM chepam
mpodbeccunonanbHuoOil
IEATENBHOCTH, YMEHHE COBEPILIATD)
ocosHaHHBI BbIGOpP Oymayuiei

s TeNILHOCTH u ja Hay4HO-TE: Pa3sBUTHH,|
ponn GU3MKK B GOPMHPOBAHMM KPyrosopa M (yHKIHOHAJIbHOI
rPaMOTHOCTH 9EOBEKA [UTs PEIICHHS MPAKTHYECKIX 3a/(at;;

T1P63) BiaaeHHe OCHOBOMOJNATAIOMKMH DU3MUECKUMH MOHATHAMU U
BEJIMYHHAMH, XapaKTePU3YIOUHMU (GHU3HYecKHe MPOIEeCcCHl (CBs

ipo ¢ W M pealu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIaHbI;;
B ugacTtu LUEHHOCTH HAY4YHOTO
[IO3HAHHUA: OCO3HAHME LEHHOCTH

ay4HOii NesATEeNbHOCTH,

C MEXaHHYECKHM JIBUKCHHEM, B3aHMOJICHCTBHEM TEJl, MEXaHHYECKHMHI
KOJCOAHMAMH W BOJTHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEMUIOBBIMH TIPOLECCAMH; JMEKTPHYSCKHM M MATHHTHBIM MOIAMH,
9IEKTPHYECKUM TOKOM, JIIEKTPOMATHHTHBIMU KOJICOAHHSAMU H BOTHAMM;|
ONTHYCCKHMH 3 KBAHTOBBIMH CTPOCHHEM aToMa
ATOMHOTO 5/Ipa, PaJIMOaKTHBHOCTHIO); BIaJICHHE OCHOBOMOJATAIONINMHI
ACTPOHOMHYECKHMH TOHATHAMH, MO3BONSIONMME XapaKTEPH30BATh)
pOLECcChl, MPOUCXOAAIINE HA 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEKraNaKTHUYECKO# cpejie; Ten, 3BE3/ U
Bcenennoii;;
TTP62) copMHPOBaHHOCTL yMEHHIT pacrio3HaBaTh (pM3HUECKUE SBICHHUS
(nporeccel) U OOBACHATH MX HAa OCHOBE HM3YUEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIHMHEHOE NBHXKEHHUE,
cBOGOJHOE MaJCHHE TEN, ABHKCHHC MO OKPYXKHOCTH, MHEPIHA,
B3aHMOJICHCTBHE Tel, KosebaTenbHOe JBIKEHUE, PE30HAHC, BOTHOBOC|
nemkenne; quddysus, GpoOyHOBCKOE JBHKECHHE, CTPOCHHE KHAKOCTEH 1
TBEp/BIX TEll, U3MEHEHHEe 00beMa Tell IIPH HarpeBaHuH (OXJIAXKICHUM),
TeryioBoe paBHOBECHE, HCNApPEHHE, KOHJCHCALMA, IJABICHHUE,
KPHCTAJIN3alusA, KHICHHE, BIAXHOCTh BO3JyXa, CBA3b CpPEaHEi
KHHETHYECKOH YHEPTHH TETUIOBOTO JBHKEHHS MOJIEKYJ ¢ abCOMOTHON
TemMIepaTypoii, MOBBINICHHE IaBJICHUS ra3a IPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBS3b MEXKIY IlapaMeTpaMH COCTOSAHHA rasa B|
M30MpoIeccax; MICKTPU3AIHs Tell, B3AUMOJICHCTBHE 3apsA/I0B, HATPCBAHNC,
MPOBOJHAKA C TOKOM, B3aMMOJIEHCTBHE MarHMTOB, JNEKTPOMarHUTHAs
WHAYKIHSA, ACHCTBHE MAarHUTHOTO MOIA HA MPOBOAHHK C TOKOM H,
IBMOKYWIMIACS 3apsil, 5NEKTPOMArHUTHbIE KOJeOaHHA M BOJHBI,
OJIMHEHHOE PacipocT CBETa, OTPAXKCHHUE, NPEIOMICHHE,

(MX JIOCTHKCHHA; BBIABIATE 3aKOHOMEPHOCTH W MNPOTHBOpPEYHSA B
[PACCMATPHUBAEMBIX ABJICHUAX] BHOCHThL KOPPEKTHUBEI B IEATEIILHOCTD, OLICHHBATD|
COOTBETCTBUE pE3YJbTATOB LEIAAM, OLEHHUBATH PHUCKH HOCJ’ICI[CTBM;I
[1eATEJIbHOCTH; Pa3sBUBATh KPEATUBHOC MBIIIJICHHE MPH PEIICHHH KH3HECHHBIX|
ipoGuieM;;

OBJ’IB;(C“HC YHHUBEPCAILHBIMH PETyIATHBHBIMH HSﬁCTBHﬁMMI l') TpUHATHE cebst v
|Apyrux ﬂlO}:leﬁ: TIPUHUMATH ceﬁx, TOHMMasl CBOM HEIOCTATKH U JOCTOUHCTBA;

uHTepdepeHIns, TMOPAKIUA 1 NONAPU3AINS CBETa, THCIEPCHs CBETA;
(doTodnexkTpuuecknii dpeKT, cBeTOBOE NaBIEHHE, BOSHHKHOBEHHE
JIMHEHYATOro CIeKTpa aToMa BOJI0PO/IA, ECTECTBEHHAS U MCKYCCTBEHHAs
PaIMOaKTHBHOCT;;

T1PG9) chopMHPOBAHHOCTH COOCTBEHHOI MO3UIUH 110 OTHOLICHHUIO K
usuueckoii HHGOPMALHH, TTOTy4aeMOi H3 Pa3HBIX HCTOYHHKOB, YMEHHI]
HCIIONB30BaTh HU(POBBIE TEXHONOTHH [UIs TIOUCKA, CTPYKTYPHPOBAHMS,
HHTEPNPETALHH W MPEICTABICHHS YYeOHO M HayuHO-TOMYIAPHOI
MHGOPMALMK; Pa3BUTHE YMCHHI KPUTHYECKOTO aHAIH3a TMOTydacMoii
MH(bOpMaIHK;;

T1P67) chopMHUPOBAHHOCTL YMEHHUS PEIIAaTh PACUETHbIC 33a1a4M C SBHO|
3a1aHHOl (HU3MYECKOil MOJCIBIO, UCTIONb3Ys (U3MUECKHE 3aKOHBI H,
NPUHLKIIBI; HA OCHOBE aHAJIM3a YCIIOBUA 3a/lauH BHIOMPATh (PU3MUCCKYIO)
MOJIeTb, BBIICNATH (PH3HUECKHE BENHUMHBI M HOPMYITBI, HEOOXOTHMBIE
U1 ee peuleHHUs, TPOBOJMTL PACUETHl M OLEHHBATH PEANBHOCTD
0Ty 4EeHHOTO usmaeckoit ; pelaTh KaueCTBEHHBIC
3a7aun, BBICTPAMBAas JOTMYECKH HENPOTHBOPEYHMBYIO LEMOUKY|
[paccyK/JICHHI C ONOpOii Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(usmueckne ABIEHNS;;

T1P610) oBnajeHne yMeHussMH paboTaTh B IpyIme .;

[IP65) yMeHHME y4YHTHIBATH IPAHHIBI NPHMEHCHHS H3ydYCHHBIX|
(usMueckux Mojeneii: MaTepuanbHas TOYKA, HHEPUMAIbHAS CHCTEMA|
oTcueTa, HACAITBHBIN Ta3; MOJIC]IH CTPOCHHS Ia30B, JKHIKOCTEH U TBEPIBIX
TeN, TOUEUHBIH SNEKTPHUECKHUH 3apsaj, AnepHAs MOJENb aToMa,
HYKIIOHHAsl MOJIEJTb aTOMHOTO s/Ipa MPH pelieHHH GU3HIECKHUX 3a/1a4;;
T1PG4) BiajeHne H TE0p YBEpEHHOE|

TAMH,

3aKOHOB 1 ‘Teil PH aHau3e PU3HUCCKHX|
SBJICHHH M TIPOIIECCOB;

FTOTOBHOCTH OCYIECTBIATH,
IIPOEKTHYIO U MCCIIE/I0BATEIIbCKY 10|
I€ATENBHOCTD HHAWBUYAIbHO U B)
rpymne.;

B 9acTH 9KOJOTHYECKOTO
[BOCIIUTAHUA: aKTHBHOE HENPHATHE
neiicTBUil, MPUHOCAIHUX Bpen|
okpyxatouteii cpese;;

B yacT TPYJAOBOrO BOCIHTAHHSA:
TOTOBHOCTH M CIOCOOHOCTH K
0O pa3oBaHMIO "
CﬂM006p83OBaHHlO Haj
IPOTSHKEHHH BCEH HKH3HU;;

B wacTH TpYJI0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
1I€ATEIIbHOCTH TEXHOJIOTHYECKON U
coLManbHOI  HANPaBIEHHOCTH,
criocoGHOCTH UHUUHUHUPOBATD,
UIAHUPOBATE U CaAMOCTOATEIIBHO!
[BBITIOJIHATE TAKYIO JICATEIIBHOCTD;;
B uacTu TPyaI0BOTO BOCHHTAHHS:
FOTOBHOCTH K TPYJly, OCO3HaHHE
ieHHOCTH MacTepcTBa,
Tpy nomio6ue;;

B wactu ¢usnueckoro
BocnuTaHMS: CHOPMUPOBAHHOCTH
310poBoro u GesonacHoro obpasa
KHU3HH, OTBETCTBCHHOTIO
(OTHOLIECHHS K CBOEMY 3710POBBIO;;
B qyacTu TpPaxJaaHCKOTO
[BOCITMTAHUSA: OCO3HAHUE JIMYHOTIO|
BKIajga B TOCTpPOCHHEC
ycToitunBoro Gy myero;;

B wacTm TpaxmaaHCKOTO
BocnHTAaHMS: CHOPMUPOBAHHOCTH
HPaBCTBCHHOTO  CO3HAHMA,
DTHYECKOrO TIOBEICHHUS;;

B wacTu TrpakAaHCKOTO
BOCIIUTAHHUSA NPpHHATHE
TPaAMUHMOHHBIX HAIMOHAIbHbIX,)
oOmeyenoBedeCKHX
FTYMAHUCTHYECKHUX
IEMOKPATHIECKUX HEHHOCTEFI;;

B uwacTM 3CTETHYECKOTO
BocHTaHMA:  JCTETHYECCKOE
[OTHOIIEHHE K MHpPY, BKIKOYasd
OCTETUKY 65]1‘3, HAay4YHOTO H
TEXHUYECKOTO TBOp4YECTBA,
criopTa, Tpy/sa M OBLICCTBEHHBIX
oTHOIEHHIT;

"
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OK 01. BwiGupaTts cmoco0bi|OBIajenne yHHBEPCANbHBIMH pPerylIsaTHBHbIME JelicTBuamu: a)|lIP68) chopmup Th YMEHHS IIp Th TOJTyYeHHbIE 3HAHUA UA|B wacTu  rpa)kaaHCKOTO

p 3a71a4 1pod NBHOI!
JICATCIIBHOCTH TPUMEHHTEIBHO K|

[Pa3IM4IHBIM KOHTEKCTaM;

CaMOOpPraHM3alMs: CaMOCTOATE]bHO OCYIIECTBIATh IO3HABATENLHYIO|
1€ TCIIBHOCTD, BBIABIIATH NPOGIEMBI, CTaBHTh W HOPMYJINPOBATH COOCTBEHHBIC|

00BACHCHHS YCIIOBMI NPOTEKAHUs (U3MUYECKHX ABJICHHI B NPUpPOLE M,
JUIs TIPHHATHA NPAKTHYECKHUX PEHICHHH B MOBCEIHEBHOM JKU3HH JUIs

3a1aun B 00pa3oBaTEeNbHON JMEATENBHOCTH M JKM3HEHHBIX CHTYalMsX;

CAMOCTOATENFHO COCTABIATE IUIAH P p C y4eTom u
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOUTEHHii; JeIaTh 0CO3HAHHBIH]
BHIOOP, apryMCHTHPOBAT €r0, GpaTh OTBETCTBEHHOCTh 32 PEIICHHE; OLICHHBATH)
IPUOOPETCHHBIN OIBIT;;

(OBtajieHie YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH ICHCTBHAMM: §) COBMECTHA]
1eATeNBHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAaHIHOH K
MHIMBUYaNbHON PaGOTHI; BHIOMPATh TEMATHKY M METOIBI COBMECTHBIX|
eiicTBHI ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO 4JICHA
KOJITEKTHBA;;

(OBi1ajicHHEe yHMBEPCAILHBIMU Y4eOHBIMU [O3HABATEIbHBIMHU JCHCTBUSAMU ©))
6azoBbic HCCleN0BAaTENbCKHE ICHCTBHA: BaJeTh HABBIKAMH Yy4eOHO-|
MCCIIeIoBaTeNbCKOH M TMPOCKTHOM JEATCIFHOCTH, HAaBHIKAMH pa3pelICHH|

obec € ICHOCTH TIPH ¢ GBITOBBIMH MpHGOpPaMK

cnocobHOCTH
CUTyallMio M

BOCHHUTAHMSA:
OICHUBATH
Th OCO!

[ TEXHHYECKUMHU yCTpOﬁCTBaMH, COXpaHeHus 3/10pOBbs H COGJ’I!O}JCHMS{
HOPM YKOJIOTHYECKOr0 MOBEACHMs B OKpyXKalouleil cpejie; MOHUMaHHe
HEOOXOIMMOCTH TIPHMEHEHHs JTOCTIKCHHI (DH3HKH H TEXHOJOTHI s

D TBHOTO TIPHP
TIP66) BnajgeHne OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHHS,|

OpHEHTHPYSACh HAa MOpPAaTbHO-
HpaBCTBEHHBIC HOPMBI M
ieHHOCTH:;

B yacTH HEHHOCTH HAay4HOTO

mosHanua: CcHOPMHPOBAHHOCTH

neno B (usuke: Tb NIPAMBIE U P

(u3MUeCKUX BEIMYHH, BBIOHPAs ONTHMANbHBIH ClIOCOO M3MEpEHHUs M,
MCIIOJIB3Ys W3BECTHBIC METOJbI ONEHKH MOTPEIIHOCTEH H3MEpEeHHMil,
MPOBOJIMTL HMCCIIEIOBAHNE 3aBHCHMOCTEH (U3MUECKHX BEIHYMH C
HCIIOTB30BAHMEM IPAMBIX H3MEPEHMil, OOBACHATH MONYYCHHEIE,
pe3yJIbTaThl, HCMOJB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHSA, U
ieaTh BBIBOJBI; COOMIOAATh MpaBuia 6e30MacHOTO Tpyda HpH

mpoGieM; COCOGHOCTE M TOTOBHOCTh K CAMOCTOATENLHOMY MOHCKY MET(

P MPAKTHYECKHX 3a/1ad, IPHMEHEHHIO PA3THYHBIX METOJO0B TO3HAHHS,
OBJaJICHHE BHAAMH JEATENBHOCTH II0 NOMYYECHHIO HOBOTO 3HAHHSA, €ro|
MHTEpIpeTalHH, PeoOpPa3OBaHHI0 U NPUMEHCHHIO B Pa3sJIH4YHbIX Y4eOHBIX
CHTYyalHsX, B TOM YHCIIE MPH CO3aHHH YYEOHBIX H COIMANBHBIX TPOCKTOB;|
bopMEpOBaHHE HayYHOTO THITA MBIIVICHHS, BITaJICHHE HAYYHOH TEPMUHONIOTHEIT,
KITIOUEBBIMH TIOHATHSAME H METOIAMIt; CTaBHTh U (JOPMYIIHPOBATH COOCTBEHHBIE|
3a1aun B 00PA30BATENBHOI JEATEILHOCTH M XKU3HCHHBIX CHTYALHSAX; BBISBIIATS)
MPUYHHHO-CJICACTBEHHBIC CBA3M M aKTYalM3MPOBATh 3a/auy, BbIIBUIATH)
rMTIOTE3y €e pemieHHs, HaXOJANWTh apryMEHTHl JIi J0Ka3aTeNbCTBA CBOMX
yTBEpIKICHHUIT, 3a1aBaTh MApaMETPbl M KPUTEPHH PEIICHHS; aHATH3MPOBATH)
osTyueHHbIe B XOJI€ PElICHHs 3a/1a4M Pe3y/IbTaThl, KPUTHYECKH OLEHHBATH HX|
|10CTOBEPHOCTH, IPOTHO3MPOBATH H3MCHEHNE B HOBBIX YCJIOBHAX; pa3padarhiBath
niaH pemeHns npoGieMbl C YYETOM aHalu3a MMEIONIHXCSA MaTepHabHBIX M|
HEeMaTepHalbHBIX PECYPCOB; OCYUIECTBIATH LEIEHANpPaBICHHbIH TOHCK
mepeHoca CpefcTB  COCO00B ACHCTBHS B MPO(ECCHOHATBHYIO CPELy; YMETH)
MepeHOCHTh 3HAHMS B TO3HABATENBHYK H NPAKTHYECKYKI 00J1acTH|
DKH3HECATCIBHOCTH; yMETh HHTCIPUPOBATH 3HAHMS M3 PA3HBIX MPEIAMCTHBIX|
oGnacreii;;

(OBnanieHne yHHBEPCATBHBIMU PETYIATHBHBIMH J€HCTBUAMU: B) SMOIMOHATBHBIN
MHTEJUIEKT, MpeAnoaraomuii chopMHPOBAHHOCTb: CaMOPEryIHPOBAHMUS,

BK. o TPOJib, yMEHHE Th OTBETCTBEHHOCTH 32 CBOC|
[IOBC/ICHHE, CMOCOOHOCTD alanTupoBaThCsd K SMOIMOHAIBHBIM U3MCHEHUAM H]
[IPOSABIATE FMGKOCTB, OBITH OTKPBITBIM HOBOMY; BHyTpeHHEi/i MOTHBAIINH,|
BKﬂl(J‘l'dl’Ou.leﬁ CTpPEMJICHHE K JOCTHKECHHIO LEIH H YCHEXY, ONTHMH3M,
MHULMATHBHOCTb, YMECHHUE JCHCTBOBATh, HCXO/Is U3 CBOMX BO3MOMKHOCTEIH;;
OBJTa}'[SHVIC YHUBEPCAIIbHBIMH PEryIATHBHBIMA }]CﬁCTRHHMHZ 6) CaMOKOHTPOJIB:|
/1aBaTh OLECHKY HOBBIM CHTYalHAM, BHOCHTb KOPPEKTHBBEI B JICATCIbHOCTD,
(OLEHHBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM;;

OBJtajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBHAMM: a) OOLICHHE:,
OCYIIECTBIATH KOMMYHHKAIMH BO BCEX cdepax JKH3HH; PAcIO3HABATh)
HCBCPGBH}:HLIC CcpeacTsa 06[!]6““5{, TIOHUMATh 3HAYECHHUE COLMAIbHBIX 3HAKOB,|

b UIKH i) THBIX CHTYaIMil U CMAT4aTh KOH(MIHKTHI;

BIIa/IeTh PA3IMYHBIME CIIOCOOAMH OOLIEHHS U B3AHMOICHCTBHS;;

(OBlajicHie YHUBCPCANbHBIMH yUCOHBIMU T103HABATEIBHBIME JICHCTBHAMY B))
paboTa ¢ MH(OpMamHel: BIaJeTh HABBIKAMH TONYYEHHs HHQOpMAIHK H3
MCTOYHHKOB PA3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBIATH MOUCK, aHAJH3,
CHCTEMATH3ALMIO i MHTEPIPETALHI0 HHYOPMAIMK PA3IHIHBIX BHAOB H (opM|
pesicTaBieHus;;

(OBlajicHie YHUBEPCANBHBIMH YUCOHBIMU MO3HABATCILHBIMHU JICHCTBUAMH a))
6asoBbie JOrMYECKHE ACHCTBHA: CAMOCTOATENBLHO (OPMYIHPOBATH M
aKTyann3upoBaTh MPoGIEMy, pacCMaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPU3HAK HIIM OCHOBAHHS ISl CPABHEHHS, KIACCHDUKALHH K|
0600IIEHNS; ONPECIATh LEIH JICATEIbHOCTH, 3a/1aBaTh HAPAMETPhI U KPUT

il B pamMKax y4eGHOT0 SKCTIEpUMEHTa H y4eOHO-
HCCIe0BATENBCKOM ACATENEHOCTH C HCHOTb30BAHHEM HH(POBBIX|
H3MEPUTENIbHBIX yCTPOHCTB M J1abOpaTOpHOro 06OpYHOBaHMUS;
CcHOPMHUPOBAHHOCTH MPE/ICTABICHUH O METO/IAX MONYYCHHS HAYYHBIX|
ACTPOHOMMYECKHX 3HAHHil};

TIP61) chopMUPOBAHHOCTE TPENCTABICHUI O POJTH U MECTe HU3MKH 1
ACTPOHOMHMH B COBPEMEHHOIl Hay4yHOil KapTHHE MHpa, O
cucteMooOpasyrouieil pou GpU3MKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TCXHMKH M COBPCMCHHBIX TCXHOJIOTHH, O BKIaje POCCHHCKHX M
3apy6eKHBIX y4YCHBIX-(QU3UKOB B Pa3sBUTHE HAyKH; MOHHMAaHHE|
b it cymmocTH MBIX SIBIIEHHH MHKPOMHpA, MAaKPOMHPA|

W MeramMupa; NOHHMaHHE POJIM ACTPOHOMHMH B NPAKTHUECKOH

MPOBO33pEHUS,
COOTBETCTBYWIET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HaYKH 1 Oﬁu(eCTBC“HOﬁ TIPAKTHKH,
(OCHOBAHHOTO Ha JIHAJIOTe KYIbTYP,
CrIOCOBCTBYIOUIEr0  OCO3HAHHIO
CBOETO MecTa B MOJNMKYJIBTYPHOM
Mmpe;;

B qacTu AOKOJIOTUYECKOTO
BOCHUTAHUSA: yMeHHE
MpPOrHO3MPOBATSH
Heﬁnaronpm{'rm,re IKOJIOTHYECKHE
TTOCIEACTBUSA NPEANPUHUMAECMBIX|
1eficTBHIl, Ipe0TBpaIaTh HX;;

B uacTu Tpy0BOro BOCHHTAHHA:
MHTEpeC K pasiuuHbBIM chepam
mpodbeccunonanbHuoOil
IEATENBHOCTH, YMEHHE COBEPILIATD)
ocosHaHHBI BbIGOpP Oymayuiei

s TeNILHOCTH u ja Hay4HO-TE: Pa3sBUTHH,|
ponn GU3MKK B GOPMHPOBAHMM KPyrosopa M (yHKIHOHAJIbHOI
rPaMOTHOCTH 9EOBEKA [UTs PEIICHHS MPAKTHYECKIX 3a/(at;;

T1P63) BiaaeHHe OCHOBOMOJNATAIOMKMH DU3MUECKUMH MOHATHAMU U
BEJIMYHHAMH, XapaKTePU3YIOUHMU (GHU3HYecKHe MPOIEeCcCHl (CBs

ipo ¢ W M pealu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIaHbI;;
B ugacTtu LUEHHOCTH HAY4YHOTO
[IO3HAHHUA: OCO3HAHME LEHHOCTH

ay4HOii NesATEeNbHOCTH,

C MEXaHHYECKHM JIBUKCHHEM, B3aHMOJICHCTBHEM TEJl, MEXaHHYECKHMHI
KOJCOAHMAMH W BOJTHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEMUIOBBIMH TIPOLECCAMH; JMEKTPHYSCKHM M MATHHTHBIM MOIAMH,
9IEKTPHYECKUM TOKOM, JIIEKTPOMATHHTHBIMU KOJICOAHHSAMU H BOTHAMM;|
ONTHYCCKHMH 3 KBAHTOBBIMH CTPOCHHEM aToMa
ATOMHOTO 5/Ipa, PaJIMOaKTHBHOCTHIO); BIaJICHHE OCHOBOMOJATAIONINMHI
ACTPOHOMHYECKHMH TOHATHAMH, MO3BONSIONMME XapaKTEPH30BATh)
pOLECcChl, MPOUCXOAAIINE HA 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEKraNaKTHUYECKO# cpejie; Ten, 3BE3/ U
Bcenennoii;;
TTP62) copMHPOBaHHOCTL yMEHHIT pacrio3HaBaTh (pM3HUECKUE SBICHHUS
(nporeccel) U OOBACHATH MX HAa OCHOBE HM3YUEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIHMHEHOE NBHXKEHHUE,
cBOGOJHOE MaJCHHE TEN, ABHKCHHC MO OKPYXKHOCTH, MHEPIHA,
B3aHMOJICHCTBHE Tel, KosebaTenbHOe JBIKEHUE, PE30HAHC, BOTHOBOC|
nemkenne; quddysus, GpoOyHOBCKOE JBHKECHHE, CTPOCHHE KHAKOCTEH 1
TBEp/BIX TEll, U3MEHEHHEe 00beMa Tell IIPH HarpeBaHuH (OXJIAXKICHUM),
TeryioBoe paBHOBECHE, HCNApPEHHE, KOHJCHCALMA, IJABICHHUE,
KPHCTAJIN3alusA, KHICHHE, BIAXHOCTh BO3JyXa, CBA3b CpPEaHEi
KHHETHYECKOH YHEPTHH TETUIOBOTO JBHKEHHS MOJIEKYJ ¢ abCOMOTHON
TemMIepaTypoii, MOBBINICHHE IaBJICHUS ra3a IPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBS3b MEXKIY IlapaMeTpaMH COCTOSAHHA rasa B|
M30MpoIeccax; MICKTPU3AIHs Tell, B3AUMOJICHCTBHE 3apsA/I0B, HATPCBAHNC,
MPOBOJHAKA C TOKOM, B3aMMOJIEHCTBHE MarHMTOB, JNEKTPOMarHUTHAs
WHAYKIHSA, ACHCTBHE MAarHUTHOTO MOIA HA MPOBOAHHK C TOKOM H,
IBMOKYWIMIACS 3apsil, 5NEKTPOMArHUTHbIE KOJeOaHHA M BOJHBI,
OJIMHEHHOE PacipocT CBETa, OTPAXKCHHUE, NPEIOMICHHE,

(MX JIOCTHKCHHA; BBIABIATE 3aKOHOMEPHOCTH W MNPOTHBOpPEYHSA B
[PACCMATPHUBAEMBIX ABJICHUAX] BHOCHThL KOPPEKTHUBEI B IEATEIILHOCTD, OLICHHBATD|
COOTBETCTBUE pE3YJbTATOB LEIAAM, OLEHHUBATH PHUCKH HOCJ’ICI[CTBM;I
[1eATEJIbHOCTH; Pa3sBUBATh KPEATUBHOC MBIIIJICHHE MPH PEIICHHH KH3HECHHBIX|
ipoGuieM;;

OBJ’IB;(C“HC YHHUBEPCAILHBIMH PETyIATHBHBIMH HSﬁCTBHﬁMMI l') TpUHATHE cebst v
|Apyrux ﬂlO}:leﬁ: TIPUHUMATH ceﬁx, TOHMMasl CBOM HEIOCTATKH U JOCTOUHCTBA;

uHTepdepeHIns, TMOPAKIUA 1 NONAPU3AINS CBETa, THCIEPCHs CBETA;
(doTodnexkTpuuecknii dpeKT, cBeTOBOE NaBIEHHE, BOSHHKHOBEHHE
JIMHEHYATOro CIeKTpa aToMa BOJI0PO/IA, ECTECTBEHHAS U MCKYCCTBEHHAs
PaIMOaKTHBHOCT;;

T1PG9) chopMHPOBAHHOCTH COOCTBEHHOI MO3UIUH 110 OTHOLICHHUIO K
usuueckoii HHGOPMALHH, TTOTy4aeMOi H3 Pa3HBIX HCTOYHHKOB, YMEHHI]
HCIIONB30BaTh HU(POBBIE TEXHONOTHH [UIs TIOUCKA, CTPYKTYPHPOBAHMS,
HHTEPNPETALHH W MPEICTABICHHS YYeOHO M HayuHO-TOMYIAPHOI
MHGOPMALMK; Pa3BUTHE YMCHHI KPUTHYECKOTO aHAIH3a TMOTydacMoii
MH(bOpMaIHK;;

T1P67) chopMHUPOBAHHOCTL YMEHHUS PEIIAaTh PACUETHbIC 33a1a4M C SBHO|
3a1aHHOl (HU3MYECKOil MOJCIBIO, UCTIONb3Ys (U3MUECKHE 3aKOHBI H,
NPUHLKIIBI; HA OCHOBE aHAJIM3a YCIIOBUA 3a/lauH BHIOMPATh (PU3MUCCKYIO)
MOJIeTb, BBIICNATH (PH3HUECKHE BENHUMHBI M HOPMYITBI, HEOOXOTHMBIE
U1 ee peuleHHUs, TPOBOJMTL PACUETHl M OLEHHBATH PEANBHOCTD
0Ty 4EeHHOTO usmaeckoit ; pelaTh KaueCTBEHHBIC
3a7aun, BBICTPAMBAas JOTMYECKH HENPOTHBOPEYHMBYIO LEMOUKY|
[paccyK/JICHHI C ONOpOii Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(usmueckne ABIEHNS;;

T1P610) oBnajeHne yMeHussMH paboTaTh B IpyIme .;

[IP65) yMeHHME y4YHTHIBATH IPAHHIBI NPHMEHCHHS H3ydYCHHBIX|
(usMueckux Mojeneii: MaTepuanbHas TOYKA, HHEPUMAIbHAS CHCTEMA|
oTcueTa, HACAITBHBIN Ta3; MOJIC]IH CTPOCHHS Ia30B, JKHIKOCTEH U TBEPIBIX
TeN, TOUEUHBIH SNEKTPHUECKHUH 3apsaj, AnepHAs MOJENb aToMa,
HYKIIOHHAsl MOJIEJTb aTOMHOTO s/Ipa MPH pelieHHH GU3HIECKHUX 3a/1a4;;
T1PG4) BiajeHne H TE0p YBEpEHHOE|

TAMH,

3aKOHOB 1 ‘Teil PH aHau3e PU3HUCCKHX|
SBJICHHH M TIPOIIECCOB;

FTOTOBHOCTH OCYIECTBIATH,
IIPOEKTHYIO U MCCIIE/I0BATEIIbCKY 10|
I€ATENBHOCTD HHAWBUYAIbHO U B)
rpymne.;

B 9acTH 9KOJOTHYECKOTO
[BOCIIUTAHUA: aKTHBHOE HENPHATHE
neiicTBUil, MPUHOCAIHUX Bpen|
okpyxatouteii cpese;;

B yacT TPYJAOBOrO BOCIHTAHHSA:
TOTOBHOCTH M CIOCOOHOCTH K
0O pa3oBaHMIO "
CﬂM006p83OBaHHlO Haj
IPOTSHKEHHH BCEH HKH3HU;;

B wacTH TpYJI0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
1I€ATEIIbHOCTH TEXHOJIOTHYECKON U
coLManbHOI  HANPaBIEHHOCTH,
criocoGHOCTH UHUUHUHUPOBATD,
UIAHUPOBATE U CaAMOCTOATEIIBHO!
[BBITIOJIHATE TAKYIO JICATEIIBHOCTD;;
B uacTu TPyaI0BOTO BOCHHTAHHS:
FOTOBHOCTH K TPYJly, OCO3HaHHE
ieHHOCTH MacTepcTBa,
Tpy nomio6ue;;

B wactu ¢usnueckoro
BocnuTaHMS: CHOPMUPOBAHHOCTH
310poBoro u GesonacHoro obpasa
KHU3HH, OTBETCTBCHHOTIO
(OTHOLIECHHS K CBOEMY 3710POBBIO;;
B qyacTu TpPaxJaaHCKOTO
[BOCITMTAHUSA: OCO3HAHUE JIMYHOTIO|
BKIajga B TOCTpPOCHHEC
ycToitunBoro Gy myero;;

B wacTm TpaxmaaHCKOTO
BocnHTAaHMS: CHOPMUPOBAHHOCTH
HPaBCTBCHHOTO  CO3HAHMA,
DTHYECKOrO TIOBEICHHUS;;

B wacTu TrpakAaHCKOTO
BOCIIUTAHHUSA NPpHHATHE
TPaAMUHMOHHBIX HAIMOHAIbHbIX,)
oOmeyenoBedeCKHX
FTYMAHUCTHYECKHUX
IEMOKPATHIECKUX HEHHOCTEFI;;

B uwacTM 3CTETHYECKOTO
BocHTaHMA:  JCTETHYECCKOE
[OTHOIIEHHE K MHpPY, BKIKOYasd
OCTETUKY 65]1‘3, HAay4YHOTO H
TEXHUYECKOTO TBOp4YECTBA,
criopTa, Tpy/sa M OBLICCTBEHHBIX
oTHOIEHHIT;

"
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OK 03. InanuposaTh u|OBIajeHHe YHHBEPCANbHBIMH pPerylIaTHBHbIME JelicTBuamu: a)|lIP68) chopmup Th YMEHHS IIp Th TOJTyYeHHbIE 3HAHUA UA|B wacTu  rpa)kaaHCKOTO

peain3oBbIBATE  COGCTBEHHOC
Npod)ecCHOHANBHOE 1 JIMYHOCTHOE
pasBUTHE, NpPEANPHHHMATENECKYIO
MeATENBHOCTD B IPO(pECCHOHANTBHOIH,
cepe, HCIONB30BATH 3HAHHA 10
buHaHCOBOH TpaMOTHOCTH B
pasTMYHBIX KU3HEHHBIX CHTYAIHSX;

CaMOOpPraHM3alMs: CaMOCTOATE]bHO OCYIIECTBIATh IO3HABATENLHYIO|
1€ TCIIBHOCTD, BBIABIIATH NPOGIEMBI, CTaBHTh W HOPMYJINPOBATH COOCTBEHHBIC|

00BACHCHHS YCIIOBMI NPOTEKAHUs (U3MUYECKHX ABJICHHI B NPUpPOLE M,
JUIs TIPHHATHA NPAKTHYECKHUX PEHICHHH B MOBCEIHEBHOM JKU3HH JUIs

3a1aun B 00pa3oBaTEeNbHON JMEATENBHOCTH M JKM3HEHHBIX CHTYalMsX;

CAMOCTOATENFHO COCTABIATE IUIAH P p C y4eTom u
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOUTEHHii; JeIaTh 0CO3HAHHBIH]
BHIOOP, apryMCHTHPOBAT €r0, GpaTh OTBETCTBEHHOCTh 32 PEIICHHE; OLICHHBATH)
IPUOOPETCHHBIN OIBIT;;

(OBtajieHie YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH ICHCTBHAMM: §) COBMECTHA]
1eATeNBHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAaHIHOH K
MHIMBUYaNbHON PaGOTHI; BHIOMPATh TEMATHKY M METOIBI COBMECTHBIX|
eiicTBHI ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO 4JICHA
KOJITEKTHBA;;

(OBi1ajicHHEe yHMBEPCAILHBIMU Y4eOHBIMU [O3HABATEIbHBIMHU JCHCTBUSAMU ©))
6azoBbic HCCleN0BAaTENbCKHE ICHCTBHA: BaJeTh HABBIKAMH Yy4eOHO-|
MCCIIeIoBaTeNbCKOH M TMPOCKTHOM JEATCIFHOCTH, HAaBHIKAMH pa3pelICHH|

obec € ICHOCTH TIPH ¢ GBITOBBIMH MpHGOpPaMK

cnocobHOCTH
CUTyallMio M

BOCHHUTAHMSA:
OICHUBATH
Th OCO!

[ TEXHHYECKUMHU yCTpOﬁCTBaMH, COXpaHeHus 3/10pOBbs H COGJ’I!O}JCHMS{
HOPM YKOJIOTHYECKOr0 MOBEACHMs B OKpyXKalouleil cpejie; MOHUMaHHe
HEOOXOIMMOCTH TIPHMEHEHHs JTOCTIKCHHI (DH3HKH H TEXHOJOTHI s

D TBHOTO TIPHP
TIP66) BnajgeHne OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHHS,|

OpHEHTHPYSACh HAa MOpPAaTbHO-
HpaBCTBEHHBIC HOPMBI M
ieHHOCTH:;

B yacTH HEHHOCTH HAay4HOTO

mosHanua: CcHOPMHPOBAHHOCTH

neno B (usuke: Tb NIPAMBIE U P

(u3MUeCKUX BEIMYHH, BBIOHPAs ONTHMANbHBIH ClIOCOO M3MEpEHHUs M,
MCIIOJIB3Ys W3BECTHBIC METOJbI ONEHKH MOTPEIIHOCTEH H3MEpEeHHMil,
MPOBOJIMTL HMCCIIEIOBAHNE 3aBHCHMOCTEH (U3MUECKHX BEIHYMH C
HCIIOTB30BAHMEM IPAMBIX H3MEPEHMil, OOBACHATH MONYYCHHEIE,
pe3yJIbTaThl, HCMOJB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHSA, U
ieaTh BBIBOJBI; COOMIOAATh MpaBuia 6e30MacHOTO Tpyda HpH

mpoGieM; COCOGHOCTE M TOTOBHOCTh K CAMOCTOATENLHOMY MOHCKY MET(

P MPAKTHYECKHX 3a/1ad, IPHMEHEHHIO PA3THYHBIX METOJO0B TO3HAHHS,
OBJaJICHHE BHAAMH JEATENBHOCTH II0 NOMYYECHHIO HOBOTO 3HAHHSA, €ro|
MHTEpIpeTalHH, PeoOpPa3OBaHHI0 U NPUMEHCHHIO B Pa3sJIH4YHbIX Y4eOHBIX
CHTYyalHsX, B TOM YHCIIE MPH CO3aHHH YYEOHBIX H COIMANBHBIX TPOCKTOB;|
bopMEpOBaHHE HayYHOTO THITA MBIIVICHHS, BITaJICHHE HAYYHOH TEPMUHONIOTHEIT,
KITIOUEBBIMH TIOHATHSAME H METOIAMIt; CTaBHTh U (JOPMYIIHPOBATH COOCTBEHHBIE|
3a1aun B 00PA30BATENBHOI JEATEILHOCTH M XKU3HCHHBIX CHTYALHSAX; BBISBIIATS)
MPUYHHHO-CJICACTBEHHBIC CBA3M M aKTYalM3MPOBATh 3a/auy, BbIIBUIATH)
rMTIOTE3y €e pemieHHs, HaXOJANWTh apryMEHTHl JIi J0Ka3aTeNbCTBA CBOMX
yTBEpIKICHHUIT, 3a1aBaTh MApaMETPbl M KPUTEPHH PEIICHHS; aHATH3MPOBATH)
osTyueHHbIe B XOJI€ PElICHHs 3a/1a4M Pe3y/IbTaThl, KPUTHYECKH OLEHHBATH HX|
|10CTOBEPHOCTH, IPOTHO3MPOBATH H3MCHEHNE B HOBBIX YCJIOBHAX; pa3padarhiBath
niaH pemeHns npoGieMbl C YYETOM aHalu3a MMEIONIHXCSA MaTepHabHBIX M|
HEeMaTepHalbHBIX PECYPCOB; OCYUIECTBIATH LEIEHANpPaBICHHbIH TOHCK
mepeHoca CpefcTB  COCO00B ACHCTBHS B MPO(ECCHOHATBHYIO CPELy; YMETH)
MepeHOCHTh 3HAHMS B TO3HABATENBHYK H NPAKTHYECKYKI 00J1acTH|
DKH3HECATCIBHOCTH; yMETh HHTCIPUPOBATH 3HAHMS M3 PA3HBIX MPEIAMCTHBIX|
oGnacreii;;

(OBnanieHne yHHBEPCATBHBIMU PETYIATHBHBIMH J€HCTBUAMU: B) SMOIMOHATBHBIN
MHTEJUIEKT, MpeAnoaraomuii chopMHPOBAHHOCTb: CaMOPEryIHPOBAHMUS,

BK. o TPOJib, yMEHHE Th OTBETCTBEHHOCTH 32 CBOC|
[IOBC/ICHHE, CMOCOOHOCTD alanTupoBaThCsd K SMOIMOHAIBHBIM U3MCHEHUAM H]
[IPOSABIATE FMGKOCTB, OBITH OTKPBITBIM HOBOMY; BHyTpeHHEi/i MOTHBAIINH,|
BKﬂl(J‘l'dl’Ou.leﬁ CTpPEMJICHHE K JOCTHKECHHIO LEIH H YCHEXY, ONTHMH3M,
MHULMATHBHOCTb, YMECHHUE JCHCTBOBATh, HCXO/Is U3 CBOMX BO3MOMKHOCTEIH;;
OBJTa}'[SHVIC YHUBEPCAIIbHBIMH PEryIATHBHBIMA }]CﬁCTRHHMHZ 6) CaMOKOHTPOJIB:|
/1aBaTh OLECHKY HOBBIM CHTYalHAM, BHOCHTb KOPPEKTHBBEI B JICATCIbHOCTD,
(OLEHHBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM;;

OBJtajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBHAMM: a) OOLICHHE:,
OCYIIECTBIATH KOMMYHHKAIMH BO BCEX cdepax JKH3HH; PAcIO3HABATh)
HCBCPGBH}:HLIC CcpeacTsa 06[!]6““5{, TIOHUMATh 3HAYECHHUE COLMAIbHBIX 3HAKOB,|

b UIKH i) THBIX CHTYaIMil U CMAT4aTh KOH(MIHKTHI;

BIIa/IeTh PA3IMYHBIME CIIOCOOAMH OOLIEHHS U B3AHMOICHCTBHS;;

(OBlajicHie YHUBCPCANbHBIMH yUCOHBIMU T103HABATEIBHBIME JICHCTBHAMY B))
paboTa ¢ MH(OpMamHel: BIaJeTh HABBIKAMH TONYYEHHs HHQOpMAIHK H3
MCTOYHHKOB PA3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBIATH MOUCK, aHAJH3,
CHCTEMATH3ALMIO i MHTEPIPETALHI0 HHYOPMAIMK PA3IHIHBIX BHAOB H (opM|
pesicTaBieHus;;

(OBlajicHie YHUBEPCANBHBIMH YUCOHBIMU MO3HABATCILHBIMHU JICHCTBUAMH a))
6asoBbie JOrMYECKHE ACHCTBHA: CAMOCTOATENBLHO (OPMYIHPOBATH M
aKTyann3upoBaTh MPoGIEMy, pacCMaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPU3HAK HIIM OCHOBAHHS ISl CPABHEHHS, KIACCHDUKALHH K|
0600IIEHNS; ONPECIATh LEIH JICATEIbHOCTH, 3a/1aBaTh HAPAMETPhI U KPUT

il B pamMKax y4eGHOT0 SKCTIEpUMEHTa H y4eOHO-
HCCIe0BATENBCKOM ACATENEHOCTH C HCHOTb30BAHHEM HH(POBBIX|
H3MEPUTENIbHBIX yCTPOHCTB M J1abOpaTOpHOro 06OpYHOBaHMUS;
CcHOPMHUPOBAHHOCTH MPE/ICTABICHUH O METO/IAX MONYYCHHS HAYYHBIX|
ACTPOHOMMYECKHX 3HAHHil};

TIP61) chopMUPOBAHHOCTE TPENCTABICHUI O POJTH U MECTe HU3MKH 1
ACTPOHOMHMH B COBPEMEHHOIl Hay4yHOil KapTHHE MHpa, O
cucteMooOpasyrouieil pou GpU3MKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TCXHMKH M COBPCMCHHBIX TCXHOJIOTHH, O BKIaje POCCHHCKHX M
3apy6eKHBIX y4YCHBIX-(QU3UKOB B Pa3sBUTHE HAyKH; MOHHMAaHHE|
b it cymmocTH MBIX SIBIIEHHH MHKPOMHpA, MAaKPOMHPA|

W MeramMupa; NOHHMaHHE POJIM ACTPOHOMHMH B NPAKTHUECKOH

MPOBO33pEHUS,
COOTBETCTBYWIET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HaYKH 1 Oﬁu(eCTBC“HOﬁ TIPAKTHKH,
(OCHOBAHHOTO Ha JIHAJIOTe KYIbTYP,
CrIOCOBCTBYIOUIEr0  OCO3HAHHIO
CBOETO MecTa B MOJNMKYJIBTYPHOM
Mmpe;;

B qacTu AOKOJIOTUYECKOTO
BOCHUTAHUSA: yMeHHE
MpPOrHO3MPOBATSH
Heﬁnaronpm{'rm,re IKOJIOTHYECKHE
TTOCIEACTBUSA NPEANPUHUMAECMBIX|
1eficTBHIl, Ipe0TBpaIaTh HX;;

B uacTu Tpy0BOro BOCHHTAHHA:
MHTEpeC K pasiuuHbBIM chepam
mpodbeccunonanbHuoOil
IEATENBHOCTH, YMEHHE COBEPILIATD)
ocosHaHHBI BbIGOpP Oymayuiei

s TeNILHOCTH u ja Hay4HO-TE: Pa3sBUTHH,|
ponn GU3MKK B GOPMHPOBAHMM KPyrosopa M (yHKIHOHAJIbHOI
rPaMOTHOCTH 9EOBEKA [UTs PEIICHHS MPAKTHYECKIX 3a/(at;;

T1P63) BiaaeHHe OCHOBOMOJNATAIOMKMH DU3MUECKUMH MOHATHAMU U
BEJIMYHHAMH, XapaKTePU3YIOUHMU (GHU3HYecKHe MPOIEeCcCHl (CBs

ipo ¢ W M pealu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIaHbI;;
B ugacTtu LUEHHOCTH HAY4YHOTO
[IO3HAHHUA: OCO3HAHME LEHHOCTH

ay4HOii NesATEeNbHOCTH,

C MEXaHHYECKHM JIBUKCHHEM, B3aHMOJICHCTBHEM TEJl, MEXaHHYECKHMHI
KOJCOAHMAMH W BOJTHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEMUIOBBIMH TIPOLECCAMH; JMEKTPHYSCKHM M MATHHTHBIM MOIAMH,
9IEKTPHYECKUM TOKOM, JIIEKTPOMATHHTHBIMU KOJICOAHHSAMU H BOTHAMM;|
ONTHYCCKHMH 3 KBAHTOBBIMH CTPOCHHEM aToMa
ATOMHOTO 5/Ipa, PaJIMOaKTHBHOCTHIO); BIaJICHHE OCHOBOMOJATAIONINMHI
ACTPOHOMHYECKHMH TOHATHAMH, MO3BONSIONMME XapaKTEPH30BATh)
pOLECcChl, MPOUCXOAAIINE HA 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEKraNaKTHUYECKO# cpejie; Ten, 3BE3/ U
Bcenennoii;;
TTP62) copMHPOBaHHOCTL yMEHHIT pacrio3HaBaTh (pM3HUECKUE SBICHHUS
(nporeccel) U OOBACHATH MX HAa OCHOBE HM3YUEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIHMHEHOE NBHXKEHHUE,
cBOGOJHOE MaJCHHE TEN, ABHKCHHC MO OKPYXKHOCTH, MHEPIHA,
B3aHMOJICHCTBHE Tel, KosebaTenbHOe JBIKEHUE, PE30HAHC, BOTHOBOC|
nemkenne; quddysus, GpoOyHOBCKOE JBHKECHHE, CTPOCHHE KHAKOCTEH 1
TBEp/BIX TEll, U3MEHEHHEe 00beMa Tell IIPH HarpeBaHuH (OXJIAXKICHUM),
TeryioBoe paBHOBECHE, HCNApPEHHE, KOHJCHCALMA, IJABICHHUE,
KPHCTAJIN3alusA, KHICHHE, BIAXHOCTh BO3JyXa, CBA3b CpPEaHEi
KHHETHYECKOH YHEPTHH TETUIOBOTO JBHKEHHS MOJIEKYJ ¢ abCOMOTHON
TemMIepaTypoii, MOBBINICHHE IaBJICHUS ra3a IPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBS3b MEXKIY IlapaMeTpaMH COCTOSAHHA rasa B|
M30MpoIeccax; MICKTPU3AIHs Tell, B3AUMOJICHCTBHE 3apsA/I0B, HATPCBAHNC,
MPOBOJHAKA C TOKOM, B3aMMOJIEHCTBHE MarHMTOB, JNEKTPOMarHUTHAs
WHAYKIHSA, ACHCTBHE MAarHUTHOTO MOIA HA MPOBOAHHK C TOKOM H,
IBMOKYWIMIACS 3apsil, 5NEKTPOMArHUTHbIE KOJeOaHHA M BOJHBI,
OJIMHEHHOE PacipocT CBETa, OTPAXKCHHUE, NPEIOMICHHE,

(MX JIOCTHKCHHA; BBIABIATE 3aKOHOMEPHOCTH W MNPOTHBOpPEYHSA B
[PACCMATPHUBAEMBIX ABJICHUAX] BHOCHThL KOPPEKTHUBEI B IEATEIILHOCTD, OLICHHBATD|
COOTBETCTBUE pE3YJbTATOB LEIAAM, OLEHHUBATH PHUCKH HOCJ’ICI[CTBM;I
[1eATEJIbHOCTH; Pa3sBUBATh KPEATUBHOC MBIIIJICHHE MPH PEIICHHH KH3HECHHBIX|
ipoGuieM;;

OBJ’IB;(C“HC YHHUBEPCAILHBIMH PETyIATHBHBIMH HSﬁCTBHﬁMMI l') TpUHATHE cebst v
|Apyrux ﬂlO}:leﬁ: TIPUHUMATH ceﬁx, TOHMMasl CBOM HEIOCTATKH U JOCTOUHCTBA;

uHTepdepeHIns, TMOPAKIUA 1 NONAPU3AINS CBETa, THCIEPCHs CBETA;
(doTodnexkTpuuecknii dpeKT, cBeTOBOE NaBIEHHE, BOSHHKHOBEHHE
JIMHEHYATOro CIeKTpa aToMa BOJI0PO/IA, ECTECTBEHHAS U MCKYCCTBEHHAs
PaIMOaKTHBHOCT;;

T1PG9) chopMHPOBAHHOCTH COOCTBEHHOI MO3UIUH 110 OTHOLICHHUIO K
usuueckoii HHGOPMALHH, TTOTy4aeMOi H3 Pa3HBIX HCTOYHHKOB, YMEHHI]
HCIIONB30BaTh HU(POBBIE TEXHONOTHH [UIs TIOUCKA, CTPYKTYPHPOBAHMS,
HHTEPNPETALHH W MPEICTABICHHS YYeOHO M HayuHO-TOMYIAPHOI
MHGOPMALMK; Pa3BUTHE YMCHHI KPUTHYECKOTO aHAIH3a TMOTydacMoii
MH(bOpMaIHK;;

T1P67) chopMHUPOBAHHOCTL YMEHHUS PEIIAaTh PACUETHbIC 33a1a4M C SBHO|
3a1aHHOl (HU3MYECKOil MOJCIBIO, UCTIONb3Ys (U3MUECKHE 3aKOHBI H,
NPUHLKIIBI; HA OCHOBE aHAJIM3a YCIIOBUA 3a/lauH BHIOMPATh (PU3MUCCKYIO)
MOJIeTb, BBIICNATH (PH3HUECKHE BENHUMHBI M HOPMYITBI, HEOOXOTHMBIE
U1 ee peuleHHUs, TPOBOJMTL PACUETHl M OLEHHBATH PEANBHOCTD
0Ty 4EeHHOTO usmaeckoit ; pelaTh KaueCTBEHHBIC
3a7aun, BBICTPAMBAas JOTMYECKH HENPOTHBOPEYHMBYIO LEMOUKY|
[paccyK/JICHHI C ONOpOii Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(usmueckne ABIEHNS;;

T1P610) oBnajeHne yMeHussMH paboTaTh B IpyIme .;

[IP65) yMeHHME y4YHTHIBATH IPAHHIBI NPHMEHCHHS H3ydYCHHBIX|
(usMueckux Mojeneii: MaTepuanbHas TOYKA, HHEPUMAIbHAS CHCTEMA|
oTcueTa, HACAITBHBIN Ta3; MOJIC]IH CTPOCHHS Ia30B, JKHIKOCTEH U TBEPIBIX
TeN, TOUEUHBIH SNEKTPHUECKHUH 3apsaj, AnepHAs MOJENb aToMa,
HYKIIOHHAsl MOJIEJTb aTOMHOTO s/Ipa MPH pelieHHH GU3HIECKHUX 3a/1a4;;
T1PG4) BiajeHne H TE0p YBEpEHHOE|

TAMH,

3aKOHOB 1 ‘Teil PH aHau3e PU3HUCCKHX|
SBJICHHH M TIPOIIECCOB;

FTOTOBHOCTH OCYIECTBIATH,
IIPOEKTHYIO U MCCIIE/I0BATEIIbCKY 10|
I€ATENBHOCTD HHAWBUYAIbHO U B)
rpymne.;

B 9acTH 9KOJOTHYECKOTO
[BOCIIUTAHUA: aKTHBHOE HENPHATHE
neiicTBUil, MPUHOCAIHUX Bpen|
okpyxatouteii cpese;;

B yacT TPYJAOBOrO BOCIHTAHHSA:
TOTOBHOCTH M CIOCOOHOCTH K
0O pa3oBaHMIO "
CﬂM006p83OBaHHlO Haj
IPOTSHKEHHH BCEH HKH3HU;;

B wacTH TpYJI0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
1I€ATEIIbHOCTH TEXHOJIOTHYECKON U
coLManbHOI  HANPaBIEHHOCTH,
criocoGHOCTH UHUUHUHUPOBATD,
UIAHUPOBATE U CaAMOCTOATEIIBHO!
[BBITIOJIHATE TAKYIO JICATEIIBHOCTD;;
B uacTu TPyaI0BOTO BOCHHTAHHS:
FOTOBHOCTH K TPYJly, OCO3HaHHE
ieHHOCTH MacTepcTBa,
Tpy nomio6ue;;

B wactu ¢usnueckoro
BocnuTaHMS: CHOPMUPOBAHHOCTH
310poBoro u GesonacHoro obpasa
KHU3HH, OTBETCTBCHHOTIO
(OTHOLIECHHS K CBOEMY 3710POBBIO;;
B qyacTu TpPaxJaaHCKOTO
[BOCITMTAHUSA: OCO3HAHUE JIMYHOTIO|
BKIajga B TOCTpPOCHHEC
ycToitunBoro Gy myero;;

B wacTm TpaxmaaHCKOTO
BocnHTAaHMS: CHOPMUPOBAHHOCTH
HPaBCTBCHHOTO  CO3HAHMA,
DTHYECKOrO TIOBEICHHUS;;

B wacTu TrpakAaHCKOTO
BOCIIUTAHHUSA NPpHHATHE
TPaAMUHMOHHBIX HAIMOHAIbHbIX,)
oOmeyenoBedeCKHX
FTYMAHUCTHYECKHUX
IEMOKPATHIECKUX HEHHOCTEFI;;

B uwacTM 3CTETHYECKOTO
BocHTaHMA:  JCTETHYECCKOE
[OTHOIIEHHE K MHpPY, BKIKOYasd
OCTETUKY 65]1‘3, HAay4YHOTO H
TEXHUYECKOTO TBOp4YECTBA,
criopTa, Tpy/sa M OBLICCTBEHHBIX
oTHOIEHHIT;

"
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cormacio ®I'OC CIIO COO Tuna "JluuHocTHBIE" coraacHo
dI'OC COO

OK 06. TlposiBusiTe rpaxkaancko-|OBliageHne YHHBEPCANIbHBIMH peryiasTHBHbBIME jaeiicTBusmMu: a)|[IPG8) chopmup Th YMEHHS IIp Th TOJTyYeHHbIE 3HAHUA UA|B wacTu  rpa)kaaHCKOTO

MaTPHOTHYECKYI  HMO3HMIHMIO,
IEeMOHCTPHPOBATh  OCO3HAHHOC|
MmoBeJgEHME Ha OCHOBE

TPaJHIHOHHBIX oﬁmeqenoseqeckux
LIEHHOCTEH, B TOM YHCJIE C y4eTOM
rapMOHM3aIlMH MEKHAIMOHAJTBHBIX
(1 MEKPEJIUTHO3HBIX OTHOIIICHHﬁ,
[IPUMEHATH CTaHaAapT bl
[AHTHKOPPYILIHOHHOIO IOBEACHHS

CaMOOpPraHM3alMs: CaMOCTOATE]bHO OCYIIECTBIATh IO3HABATENLHYIO|
1€ TCIIBHOCTD, BBIABIIATH NPOGIEMBI, CTaBHTh W HOPMYJINPOBATH COOCTBEHHBIC|

00BACHCHHS YCIIOBMI NPOTEKAHUs (U3MUYECKHX ABJICHHI B NPUpPOLE M,
JUIs TIPHHATHA NPAKTHYECKHUX PEHICHHH B MOBCEIHEBHOM JKU3HH JUIs

3a1aun B 00pa3oBaTEeNbHON JMEATENBHOCTH M JKM3HEHHBIX CHTYalMsX;

CAMOCTOATENFHO COCTABIATE IUIAH P p C y4eTom u
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOUTEHHii; JeIaTh 0CO3HAHHBIH]
BHIOOP, apryMCHTHPOBAT €r0, GpaTh OTBETCTBEHHOCTh 32 PEIICHHE; OLICHHBATH)
IPUOOPETCHHBIN OIBIT;;

(OBtajieHie YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH ICHCTBHAMM: §) COBMECTHA]
1eATeNBHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAaHIHOH K
MHIMBUYaNbHON PaGOTHI; BHIOMPATh TEMATHKY M METOIBI COBMECTHBIX|
eiicTBHI ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO 4JICHA
KOJITEKTHBA;;

(OBi1ajicHHEe yHMBEPCAILHBIMU Y4eOHBIMU [O3HABATEIbHBIMHU JCHCTBUSAMU ©))
6azoBbic HCCleN0BAaTENbCKHE ICHCTBHA: BaJeTh HABBIKAMH Yy4eOHO-|
MCCIIeIoBaTeNbCKOH M TMPOCKTHOM JEATCIFHOCTH, HAaBHIKAMH pa3pelICHH|

obec € ICHOCTH TIPH ¢ GBITOBBIMH MpHGOpPaMK

cnocobHOCTH
CUTyallMio M

BOCHHUTAHMSA:
OICHUBATH
Th OCO!

[ TEXHHYECKUMHU yCTpOﬁCTBaMH, COXpaHeHus 3/10pOBbs H COGJ’I!O}JCHMS{
HOPM YKOJIOTHYECKOr0 MOBEACHMs B OKpyXKalouleil cpejie; MOHUMaHHe
HEOOXOIMMOCTH TIPHMEHEHHs JTOCTIKCHHI (DH3HKH H TEXHOJOTHI s

D TBHOTO TIPHP
TIP66) BnajgeHne OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHHS,|

OpHEHTHPYSACh HAa MOpPAaTbHO-
HpaBCTBEHHBIC HOPMBI M
ieHHOCTH:;

B yacTH HEHHOCTH HAay4HOTO

mosHanua: CcHOPMHPOBAHHOCTH

neno B (usuke: Tb NIPAMBIE U P

(u3MUeCKUX BEIMYHH, BBIOHPAs ONTHMANbHBIH ClIOCOO M3MEpEHHUs M,
MCIIOJIB3Ys W3BECTHBIC METOJbI ONEHKH MOTPEIIHOCTEH H3MEpEeHHMil,
MPOBOJIMTL HMCCIIEIOBAHNE 3aBHCHMOCTEH (U3MUECKHX BEIHYMH C
HCIIOTB30BAHMEM IPAMBIX H3MEPEHMil, OOBACHATH MONYYCHHEIE,
pe3yJIbTaThl, HCMOJB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHSA, U
ieaTh BBIBOJBI; COOMIOAATh MpaBuia 6e30MacHOTO Tpyda HpH

mpoGieM; COCOGHOCTE M TOTOBHOCTh K CAMOCTOATENLHOMY MOHCKY MET(

P MPAKTHYECKHX 3a/1ad, IPHMEHEHHIO PA3THYHBIX METOJO0B TO3HAHHS,
OBJaJICHHE BHAAMH JEATENBHOCTH II0 NOMYYECHHIO HOBOTO 3HAHHSA, €ro|
MHTEpIpeTalHH, PeoOpPa3OBaHHI0 U NPUMEHCHHIO B Pa3sJIH4YHbIX Y4eOHBIX
CHTYyalHsX, B TOM YHCIIE MPH CO3aHHH YYEOHBIX H COIMANBHBIX TPOCKTOB;|
bopMEpOBaHHE HayYHOTO THITA MBIIVICHHS, BITaJICHHE HAYYHOH TEPMUHONIOTHEIT,
KITIOUEBBIMH TIOHATHSAME H METOIAMIt; CTaBHTh U (JOPMYIIHPOBATH COOCTBEHHBIE|
3a1aun B 00PA30BATENBHOI JEATEILHOCTH M XKU3HCHHBIX CHTYALHSAX; BBISBIIATS)
MPUYHHHO-CJICACTBEHHBIC CBA3M M aKTYalM3MPOBATh 3a/auy, BbIIBUIATH)
rMTIOTE3y €e pemieHHs, HaXOJANWTh apryMEHTHl JIi J0Ka3aTeNbCTBA CBOMX
yTBEpIKICHHUIT, 3a1aBaTh MApaMETPbl M KPUTEPHH PEIICHHS; aHATH3MPOBATH)
osTyueHHbIe B XOJI€ PElICHHs 3a/1a4M Pe3y/IbTaThl, KPUTHYECKH OLEHHBATH HX|
|10CTOBEPHOCTH, IPOTHO3MPOBATH H3MCHEHNE B HOBBIX YCJIOBHAX; pa3padarhiBath
niaH pemeHns npoGieMbl C YYETOM aHalu3a MMEIONIHXCSA MaTepHabHBIX M|
HEeMaTepHalbHBIX PECYPCOB; OCYUIECTBIATH LEIEHANpPaBICHHbIH TOHCK
mepeHoca CpefcTB  COCO00B ACHCTBHS B MPO(ECCHOHATBHYIO CPELy; YMETH)
MepeHOCHTh 3HAHMS B TO3HABATENBHYK H NPAKTHYECKYKI 00J1acTH|
DKH3HECATCIBHOCTH; yMETh HHTCIPUPOBATH 3HAHMS M3 PA3HBIX MPEIAMCTHBIX|
oGnacreii;;

(OBnanieHne yHHBEPCATBHBIMU PETYIATHBHBIMH J€HCTBUAMU: B) SMOIMOHATBHBIN
MHTEJUIEKT, MpeAnoaraomuii chopMHPOBAHHOCTb: CaMOPEryIHPOBAHMUS,

BK. o TPOJib, yMEHHE Th OTBETCTBEHHOCTH 32 CBOC|
[IOBC/ICHHE, CMOCOOHOCTD alanTupoBaThCsd K SMOIMOHAIBHBIM U3MCHEHUAM H]
[IPOSABIATE FMGKOCTB, OBITH OTKPBITBIM HOBOMY; BHyTpeHHEi/i MOTHBAIINH,|
BKﬂl(J‘l'dl’Ou.leﬁ CTpPEMJICHHE K JOCTHKECHHIO LEIH H YCHEXY, ONTHMH3M,
MHULMATHBHOCTb, YMECHHUE JCHCTBOBATh, HCXO/Is U3 CBOMX BO3MOMKHOCTEIH;;
OBJTa}'[SHVIC YHUBEPCAIIbHBIMH PEryIATHBHBIMA }]CﬁCTRHHMHZ 6) CaMOKOHTPOJIB:|
/1aBaTh OLECHKY HOBBIM CHTYalHAM, BHOCHTb KOPPEKTHBBEI B JICATCIbHOCTD,
(OLEHHBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM;;

OBJtajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBHAMM: a) OOLICHHE:,
OCYIIECTBIATH KOMMYHHKAIMH BO BCEX cdepax JKH3HH; PAcIO3HABATh)
HCBCPGBH}:HLIC CcpeacTsa 06[!]6““5{, TIOHUMATh 3HAYECHHUE COLMAIbHBIX 3HAKOB,|

b UIKH i) THBIX CHTYaIMil U CMAT4aTh KOH(MIHKTHI;

BIIa/IeTh PA3IMYHBIME CIIOCOOAMH OOLIEHHS U B3AHMOICHCTBHS;;

(OBlajicHie YHUBCPCANbHBIMH yUCOHBIMU T103HABATEIBHBIME JICHCTBHAMY B))
paboTa ¢ MH(OpMamHel: BIaJeTh HABBIKAMH TONYYEHHs HHQOpMAIHK H3
MCTOYHHKOB PA3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBIATH MOUCK, aHAJH3,
CHCTEMATH3ALMIO i MHTEPIPETALHI0 HHYOPMAIMK PA3IHIHBIX BHAOB H (opM|
pesicTaBieHus;;

(OBlajicHie YHUBEPCANBHBIMH YUCOHBIMU MO3HABATCILHBIMHU JICHCTBUAMH a))
6asoBbie JOrMYECKHE ACHCTBHA: CAMOCTOATENBLHO (OPMYIHPOBATH M
aKTyann3upoBaTh MPoGIEMy, pacCMaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPU3HAK HIIM OCHOBAHHS ISl CPABHEHHS, KIACCHDUKALHH K|
0600IIEHNS; ONPECIATh LEIH JICATEIbHOCTH, 3a/1aBaTh HAPAMETPhI U KPUT

il B pamMKax y4eGHOT0 SKCTIEpUMEHTa H y4eOHO-
HCCIe0BATENBCKOM ACATENEHOCTH C HCHOTb30BAHHEM HH(POBBIX|
H3MEPUTENIbHBIX yCTPOHCTB M J1abOpaTOpHOro 06OpYHOBaHMUS;
CcHOPMHUPOBAHHOCTH MPE/ICTABICHUH O METO/IAX MONYYCHHS HAYYHBIX|
ACTPOHOMMYECKHX 3HAHHil};

TIP61) chopMUPOBAHHOCTE TPENCTABICHUI O POJTH U MECTe HU3MKH 1
ACTPOHOMHMH B COBPEMEHHOIl Hay4yHOil KapTHHE MHpa, O
cucteMooOpasyrouieil pou GpU3MKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TCXHMKH M COBPCMCHHBIX TCXHOJIOTHH, O BKIaje POCCHHCKHX M
3apy6eKHBIX y4YCHBIX-(QU3UKOB B Pa3sBUTHE HAyKH; MOHHMAaHHE|
b it cymmocTH MBIX SIBIIEHHH MHKPOMHpA, MAaKPOMHPA|

W MeramMupa; NOHHMaHHE POJIM ACTPOHOMHMH B NPAKTHUECKOH

MPOBO33pEHUS,
COOTBETCTBYWIET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HaYKH 1 Oﬁu(eCTBC“HOﬁ TIPAKTHKH,
(OCHOBAHHOTO Ha JIHAJIOTe KYIbTYP,
CrIOCOBCTBYIOUIEr0  OCO3HAHHIO
CBOETO MecTa B MOJNMKYJIBTYPHOM
Mmpe;;

B qacTu AOKOJIOTUYECKOTO
BOCHUTAHUSA: yMeHHE
MpPOrHO3MPOBATSH
Heﬁnaronpm{'rm,re IKOJIOTHYECKHE
TTOCIEACTBUSA NPEANPUHUMAECMBIX|
1eficTBHIl, Ipe0TBpaIaTh HX;;

B uacTu Tpy0BOro BOCHHTAHHA:
MHTEpeC K pasiuuHbBIM chepam
mpodbeccunonanbHuoOil
IEATENBHOCTH, YMEHHE COBEPILIATD)
ocosHaHHBI BbIGOpP Oymayuiei

s TeNILHOCTH u ja Hay4HO-TE: Pa3sBUTHH,|
ponn GU3MKK B GOPMHPOBAHMM KPyrosopa M (yHKIHOHAJIbHOI
rPaMOTHOCTH 9EOBEKA [UTs PEIICHHS MPAKTHYECKIX 3a/(at;;

T1P63) BiaaeHHe OCHOBOMOJNATAIOMKMH DU3MUECKUMH MOHATHAMU U
BEJIMYHHAMH, XapaKTePU3YIOUHMU (GHU3HYecKHe MPOIEeCcCHl (CBs

ipo ¢ W M pealu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIaHbI;;
B ugacTtu LUEHHOCTH HAY4YHOTO
[IO3HAHHUA: OCO3HAHME LEHHOCTH

ay4HOii NesATEeNbHOCTH,

C MEXaHHYECKHM JIBUKCHHEM, B3aHMOJICHCTBHEM TEJl, MEXaHHYECKHMHI
KOJCOAHMAMH W BOJTHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEMUIOBBIMH TIPOLECCAMH; JMEKTPHYSCKHM M MATHHTHBIM MOIAMH,
9IEKTPHYECKUM TOKOM, JIIEKTPOMATHHTHBIMU KOJICOAHHSAMU H BOTHAMM;|
ONTHYCCKHMH 3 KBAHTOBBIMH CTPOCHHEM aToMa
ATOMHOTO 5/Ipa, PaJIMOaKTHBHOCTHIO); BIaJICHHE OCHOBOMOJATAIONINMHI
ACTPOHOMHYECKHMH TOHATHAMH, MO3BONSIONMME XapaKTEPH30BATh)
pOLECcChl, MPOUCXOAAIINE HA 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEKraNaKTHUYECKO# cpejie; Ten, 3BE3/ U
Bcenennoii;;
TTP62) copMHPOBaHHOCTL yMEHHIT pacrio3HaBaTh (pM3HUECKUE SBICHHUS
(nporeccel) U OOBACHATH MX HAa OCHOBE HM3YUEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIHMHEHOE NBHXKEHHUE,
cBOGOJHOE MaJCHHE TEN, ABHKCHHC MO OKPYXKHOCTH, MHEPIHA,
B3aHMOJICHCTBHE Tel, KosebaTenbHOe JBIKEHUE, PE30HAHC, BOTHOBOC|
nemkenne; quddysus, GpoOyHOBCKOE JBHKECHHE, CTPOCHHE KHAKOCTEH 1
TBEp/BIX TEll, U3MEHEHHEe 00beMa Tell IIPH HarpeBaHuH (OXJIAXKICHUM),
TeryioBoe paBHOBECHE, HCNApPEHHE, KOHJCHCALMA, IJABICHHUE,
KPHCTAJIN3alusA, KHICHHE, BIAXHOCTh BO3JyXa, CBA3b CpPEaHEi
KHHETHYECKOH YHEPTHH TETUIOBOTO JBHKEHHS MOJIEKYJ ¢ abCOMOTHON
TemMIepaTypoii, MOBBINICHHE IaBJICHUS ra3a IPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBS3b MEXKIY IlapaMeTpaMH COCTOSAHHA rasa B|
M30MpoIeccax; MICKTPU3AIHs Tell, B3AUMOJICHCTBHE 3apsA/I0B, HATPCBAHNC,
MPOBOJHAKA C TOKOM, B3aMMOJIEHCTBHE MarHMTOB, JNEKTPOMarHUTHAs
WHAYKIHSA, ACHCTBHE MAarHUTHOTO MOIA HA MPOBOAHHK C TOKOM H,
IBMOKYWIMIACS 3apsil, 5NEKTPOMArHUTHbIE KOJeOaHHA M BOJHBI,
OJIMHEHHOE PacipocT CBETa, OTPAXKCHHUE, NPEIOMICHHE,

(MX JIOCTHKCHHA; BBIABIATE 3aKOHOMEPHOCTH W MNPOTHBOpPEYHSA B
[PACCMATPHUBAEMBIX ABJICHUAX] BHOCHThL KOPPEKTHUBEI B IEATEIILHOCTD, OLICHHBATD|
COOTBETCTBUE pE3YJbTATOB LEIAAM, OLEHHUBATH PHUCKH HOCJ’ICI[CTBM;I
[1eATEJIbHOCTH; Pa3sBUBATh KPEATUBHOC MBIIIJICHHE MPH PEIICHHH KH3HECHHBIX|
ipoGuieM;;

OBJ’IB;(C“HC YHHUBEPCAILHBIMH PETyIATHBHBIMH HSﬁCTBHﬁMMI l') TpUHATHE cebst v
|Apyrux ﬂlO}:leﬁ: TIPUHUMATH ceﬁx, TOHMMasl CBOM HEIOCTATKH U JOCTOUHCTBA;

uHTepdepeHIns, TMOPAKIUA 1 NONAPU3AINS CBETa, THCIEPCHs CBETA;
(doTodnexkTpuuecknii dpeKT, cBeTOBOE NaBIEHHE, BOSHHKHOBEHHE
JIMHEHYATOro CIeKTpa aToMa BOJI0PO/IA, ECTECTBEHHAS U MCKYCCTBEHHAs
PaIMOaKTHBHOCT;;

T1PG9) chopMHPOBAHHOCTH COOCTBEHHOI MO3UIUH 110 OTHOLICHHUIO K
usuueckoii HHGOPMALHH, TTOTy4aeMOi H3 Pa3HBIX HCTOYHHKOB, YMEHHI]
HCIIONB30BaTh HU(POBBIE TEXHONOTHH [UIs TIOUCKA, CTPYKTYPHPOBAHMS,
HHTEPNPETALHH W MPEICTABICHHS YYeOHO M HayuHO-TOMYIAPHOI
MHGOPMALMK; Pa3BUTHE YMCHHI KPUTHYECKOTO aHAIH3a TMOTydacMoii
MH(bOpMaIHK;;

T1P67) chopMHUPOBAHHOCTL YMEHHUS PEIIAaTh PACUETHbIC 33a1a4M C SBHO|
3a1aHHOl (HU3MYECKOil MOJCIBIO, UCTIONb3Ys (U3MUECKHE 3aKOHBI H,
NPUHLKIIBI; HA OCHOBE aHAJIM3a YCIIOBUA 3a/lauH BHIOMPATh (PU3MUCCKYIO)
MOJIeTb, BBIICNATH (PH3HUECKHE BENHUMHBI M HOPMYITBI, HEOOXOTHMBIE
U1 ee peuleHHUs, TPOBOJMTL PACUETHl M OLEHHBATH PEANBHOCTD
0Ty 4EeHHOTO usmaeckoit ; pelaTh KaueCTBEHHBIC
3a7aun, BBICTPAMBAas JOTMYECKH HENPOTHBOPEYHMBYIO LEMOUKY|
[paccyK/JICHHI C ONOpOii Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(usmueckne ABIEHNS;;

T1P610) oBnajeHne yMeHussMH paboTaTh B IpyIme .;

[IP65) yMeHHME y4YHTHIBATH IPAHHIBI NPHMEHCHHS H3ydYCHHBIX|
(usMueckux Mojeneii: MaTepuanbHas TOYKA, HHEPUMAIbHAS CHCTEMA|
oTcueTa, HACAITBHBIN Ta3; MOJIC]IH CTPOCHHS Ia30B, JKHIKOCTEH U TBEPIBIX
TeN, TOUEUHBIH SNEKTPHUECKHUH 3apsaj, AnepHAs MOJENb aToMa,
HYKIIOHHAsl MOJIEJTb aTOMHOTO s/Ipa MPH pelieHHH GU3HIECKHUX 3a/1a4;;
T1PG4) BiajeHne H TE0p YBEpEHHOE|

TAMH,

3aKOHOB 1 ‘Teil PH aHau3e PU3HUCCKHX|
SBJICHHH M TIPOIIECCOB;

FTOTOBHOCTH OCYIECTBIATH,
IIPOEKTHYIO U MCCIIE/I0BATEIIbCKY 10|
I€ATENBHOCTD HHAWBUYAIbHO U B)
rpymne.;

B 9acTH 9KOJOTHYECKOTO
[BOCIIUTAHUA: aKTHBHOE HENPHATHE
neiicTBUil, MPUHOCAIHUX Bpen|
okpyxatouteii cpese;;

B yacT TPYJAOBOrO BOCIHTAHHSA:
TOTOBHOCTH M CIOCOOHOCTH K
0O pa3oBaHMIO "
CﬂM006p83OBaHHlO Haj
IPOTSHKEHHH BCEH HKH3HU;;

B wacTH TpYJI0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
1I€ATEIIbHOCTH TEXHOJIOTHYECKON U
coLManbHOI  HANPaBIEHHOCTH,
criocoGHOCTH UHUUHUHUPOBATD,
UIAHUPOBATE U CaAMOCTOATEIIBHO!
[BBITIOJIHATE TAKYIO JICATEIIBHOCTD;;
B uacTu TPyaI0BOTO BOCHHTAHHS:
FOTOBHOCTH K TPYJly, OCO3HaHHE
ieHHOCTH MacTepcTBa,
Tpy nomio6ue;;

B wactu ¢usnueckoro
BocnuTaHMS: CHOPMUPOBAHHOCTH
310poBoro u GesonacHoro obpasa
KHU3HH, OTBETCTBCHHOTIO
(OTHOLIECHHS K CBOEMY 3710POBBIO;;
B qyacTu TpPaxJaaHCKOTO
[BOCITMTAHUSA: OCO3HAHUE JIMYHOTIO|
BKIajga B TOCTpPOCHHEC
ycToitunBoro Gy myero;;

B wacTm TpaxmaaHCKOTO
BocnHTAaHMS: CHOPMUPOBAHHOCTH
HPaBCTBCHHOTO  CO3HAHMA,
DTHYECKOrO TIOBEICHHUS;;

B wacTu TrpakAaHCKOTO
BOCIIUTAHHUSA NPpHHATHE
TPaAMUHMOHHBIX HAIMOHAIbHbIX,)
oOmeyenoBedeCKHX
FTYMAHUCTHYECKHUX
IEMOKPATHIECKUX HEHHOCTEFI;;

B uwacTM 3CTETHYECKOTO
BocHTaHMA:  JCTETHYECCKOE
[OTHOIIEHHE K MHpPY, BKIKOYasd
OCTETUKY 65]1‘3, HAay4YHOTO H
TEXHUYECKOTO TBOp4YECTBA,
criopTa, Tpy/sa M OBLICCTBEHHBIX
oTHOIEHHIT;

"
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OK 02. HcnonbsoBaTs|/OBIajeHHe yHHBEPCANTbHBIMH pPerylIsaTHBHbIME JelicTBuamu: a)|lIPG8) chopmup Th YMEHHS IIp Th TOJTyYeHHbIE 3HAHUA UA|B wacTu  rpa)kaaHCKOTO

COBPEMCHHBIC CPEICTBA TOMCKA,
[@aHanu3a u UHTEpNpeTaluu
uHpOpManMK 1 HHOPMALMOHHBIE
[ TCXHOJIOTHM 1151 BBITIOJTHEHUS 3a1a4
po(ecCHOHANBHOM AeATEIbHOCTH;

CaMOOpPraHM3alMs: CaMOCTOATE]bHO OCYIIECTBIATh IO3HABATENLHYIO|
1€ TCIIBHOCTD, BBIABIIATH NPOGIEMBI, CTaBHTh W HOPMYJINPOBATH COOCTBEHHBIC|

00BACHCHHS YCIIOBMI NPOTEKAHUs (U3MUYECKHX ABJICHHI B NPUpPOLE M,
JUIs TIPHHATHA NPAKTHYECKHUX PEHICHHH B MOBCEIHEBHOM JKU3HH JUIs

3a1aun B 00pa3oBaTEeNbHON JMEATENBHOCTH M JKM3HEHHBIX CHTYalMsX;

CAMOCTOATENFHO COCTABIATE IUIAH P p C y4eTom u
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOUTEHHii; JeIaTh 0CO3HAHHBIH]
BHIOOP, apryMCHTHPOBAT €r0, GpaTh OTBETCTBEHHOCTh 32 PEIICHHE; OLICHHBATH)
IPUOOPETCHHBIN OIBIT;;

(OBtajieHie YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH ICHCTBHAMM: §) COBMECTHA]
1eATeNBHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAaHIHOH K
MHIMBUYaNbHON PaGOTHI; BHIOMPATh TEMATHKY M METOIBI COBMECTHBIX|
eiicTBHI ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO 4JICHA
KOJITEKTHBA;;

(OBi1ajicHHEe yHMBEPCAILHBIMU Y4eOHBIMU [O3HABATEIbHBIMHU JCHCTBUSAMU ©))
6azoBbic HCCleN0BAaTENbCKHE ICHCTBHA: BaJeTh HABBIKAMH Yy4eOHO-|
MCCIIeIoBaTeNbCKOH M TMPOCKTHOM JEATCIFHOCTH, HAaBHIKAMH pa3pelICHH|

obec € ICHOCTH TIPH ¢ GBITOBBIMH MpHGOpPaMK

cnocobHOCTH
CUTyallMio M

BOCHHUTAHMSA:
OICHUBATH
Th OCO!

[ TEXHHYECKUMHU yCTpOﬁCTBaMH, COXpaHeHus 3/10pOBbs H COGJ’I!O}JCHMS{
HOPM YKOJIOTHYECKOr0 MOBEACHMs B OKpyXKalouleil cpejie; MOHUMaHHe
HEOOXOIMMOCTH TIPHMEHEHHs JTOCTIKCHHI (DH3HKH H TEXHOJOTHI s

D TBHOTO TIPHP
TIP66) BnajgeHne OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHHS,|

OpHEHTHPYSACh HAa MOpPAaTbHO-
HpaBCTBEHHBIC HOPMBI M
ieHHOCTH:;

B yacTH HEHHOCTH HAay4HOTO

mosHanua: CcHOPMHPOBAHHOCTH

neno B (usuke: Tb NIPAMBIE U P

(u3MUeCKUX BEIMYHH, BBIOHPAs ONTHMANbHBIH ClIOCOO M3MEpEHHUs M,
MCIIOJIB3Ys W3BECTHBIC METOJbI ONEHKH MOTPEIIHOCTEH H3MEpEeHHMil,
MPOBOJIMTL HMCCIIEIOBAHNE 3aBHCHMOCTEH (U3MUECKHX BEIHYMH C
HCIIOTB30BAHMEM IPAMBIX H3MEPEHMil, OOBACHATH MONYYCHHEIE,
pe3yJIbTaThl, HCMOJB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHSA, U
ieaTh BBIBOJBI; COOMIOAATh MpaBuia 6e30MacHOTO Tpyda HpH

mpoGieM; COCOGHOCTE M TOTOBHOCTh K CAMOCTOATENLHOMY MOHCKY MET(

P MPAKTHYECKHX 3a/1ad, IPHMEHEHHIO PA3THYHBIX METOJO0B TO3HAHHS,
OBJaJICHHE BHAAMH JEATENBHOCTH II0 NOMYYECHHIO HOBOTO 3HAHHSA, €ro|
MHTEpIpeTalHH, PeoOpPa3OBaHHI0 U NPUMEHCHHIO B Pa3sJIH4YHbIX Y4eOHBIX
CHTYyalHsX, B TOM YHCIIE MPH CO3aHHH YYEOHBIX H COIMANBHBIX TPOCKTOB;|
bopMEpOBaHHE HayYHOTO THITA MBIIVICHHS, BITaJICHHE HAYYHOH TEPMUHONIOTHEIT,
KITIOUEBBIMH TIOHATHSAME H METOIAMIt; CTaBHTh U (JOPMYIIHPOBATH COOCTBEHHBIE|
3a1aun B 00PA30BATENBHOI JEATEILHOCTH M XKU3HCHHBIX CHTYALHSAX; BBISBIIATS)
MPUYHHHO-CJICACTBEHHBIC CBA3M M aKTYalM3MPOBATh 3a/auy, BbIIBUIATH)
rMTIOTE3y €e pemieHHs, HaXOJANWTh apryMEHTHl JIi J0Ka3aTeNbCTBA CBOMX
yTBEpIKICHHUIT, 3a1aBaTh MApaMETPbl M KPUTEPHH PEIICHHS; aHATH3MPOBATH)
osTyueHHbIe B XOJI€ PElICHHs 3a/1a4M Pe3y/IbTaThl, KPUTHYECKH OLEHHBATH HX|
|10CTOBEPHOCTH, IPOTHO3MPOBATH H3MCHEHNE B HOBBIX YCJIOBHAX; pa3padarhiBath
niaH pemeHns npoGieMbl C YYETOM aHalu3a MMEIONIHXCSA MaTepHabHBIX M|
HEeMaTepHalbHBIX PECYPCOB; OCYUIECTBIATH LEIEHANpPaBICHHbIH TOHCK
mepeHoca CpefcTB  COCO00B ACHCTBHS B MPO(ECCHOHATBHYIO CPELy; YMETH)
MepeHOCHTh 3HAHMS B TO3HABATENBHYK H NPAKTHYECKYKI 00J1acTH|
DKH3HECATCIBHOCTH; yMETh HHTCIPUPOBATH 3HAHMS M3 PA3HBIX MPEIAMCTHBIX|
oGnacreii;;

(OBnanieHne yHHBEPCATBHBIMU PETYIATHBHBIMH J€HCTBUAMU: B) SMOIMOHATBHBIN
MHTEJUIEKT, MpeAnoaraomuii chopMHPOBAHHOCTb: CaMOPEryIHPOBAHMUS,

BK. o TPOJib, yMEHHE Th OTBETCTBEHHOCTH 32 CBOC|
[IOBC/ICHHE, CMOCOOHOCTD alanTupoBaThCsd K SMOIMOHAIBHBIM U3MCHEHUAM H]
[IPOSABIATE FMGKOCTB, OBITH OTKPBITBIM HOBOMY; BHyTpeHHEi/i MOTHBAIINH,|
BKﬂl(J‘l'dl’Ou.leﬁ CTpPEMJICHHE K JOCTHKECHHIO LEIH H YCHEXY, ONTHMH3M,
MHULMATHBHOCTb, YMECHHUE JCHCTBOBATh, HCXO/Is U3 CBOMX BO3MOMKHOCTEIH;;
OBJTa}'[SHVIC YHUBEPCAIIbHBIMH PEryIATHBHBIMA }]CﬁCTRHHMHZ 6) CaMOKOHTPOJIB:|
/1aBaTh OLECHKY HOBBIM CHTYalHAM, BHOCHTb KOPPEKTHBBEI B JICATCIbHOCTD,
(OLEHHBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM;;

OBJtajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBHAMM: a) OOLICHHE:,
OCYIIECTBIATH KOMMYHHKAIMH BO BCEX cdepax JKH3HH; PAcIO3HABATh)
HCBCPGBH}:HLIC CcpeacTsa 06[!]6““5{, TIOHUMATh 3HAYECHHUE COLMAIbHBIX 3HAKOB,|

b UIKH i) THBIX CHTYaIMil U CMAT4aTh KOH(MIHKTHI;

BIIa/IeTh PA3IMYHBIME CIIOCOOAMH OOLIEHHS U B3AHMOICHCTBHS;;

(OBlajicHie YHUBCPCANbHBIMH yUCOHBIMU T103HABATEIBHBIME JICHCTBHAMY B))
paboTa ¢ MH(OpMamHel: BIaJeTh HABBIKAMH TONYYEHHs HHQOpMAIHK H3
MCTOYHHKOB PA3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBIATH MOUCK, aHAJH3,
CHCTEMATH3ALMIO i MHTEPIPETALHI0 HHYOPMAIMK PA3IHIHBIX BHAOB H (opM|
pesicTaBieHus;;

(OBlajicHie YHUBEPCANBHBIMH YUCOHBIMU MO3HABATCILHBIMHU JICHCTBUAMH a))
6asoBbie JOrMYECKHE ACHCTBHA: CAMOCTOATENBLHO (OPMYIHPOBATH M
aKTyann3upoBaTh MPoGIEMy, pacCMaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPU3HAK HIIM OCHOBAHHS ISl CPABHEHHS, KIACCHDUKALHH K|
0600IIEHNS; ONPECIATh LEIH JICATEIbHOCTH, 3a/1aBaTh HAPAMETPhI U KPUT

il B pamMKax y4eGHOT0 SKCTIEpUMEHTa H y4eOHO-
HCCIe0BATENBCKOM ACATENEHOCTH C HCHOTb30BAHHEM HH(POBBIX|
H3MEPUTENIbHBIX yCTPOHCTB M J1abOpaTOpHOro 06OpYHOBaHMUS;
CcHOPMHUPOBAHHOCTH MPE/ICTABICHUH O METO/IAX MONYYCHHS HAYYHBIX|
ACTPOHOMMYECKHX 3HAHHil};

TIP61) chopMUPOBAHHOCTE TPENCTABICHUI O POJTH U MECTe HU3MKH 1
ACTPOHOMHMH B COBPEMEHHOIl Hay4yHOil KapTHHE MHpa, O
cucteMooOpasyrouieil pou GpU3MKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TCXHMKH M COBPCMCHHBIX TCXHOJIOTHH, O BKIaje POCCHHCKHX M
3apy6eKHBIX y4YCHBIX-(QU3UKOB B Pa3sBUTHE HAyKH; MOHHMAaHHE|
b it cymmocTH MBIX SIBIIEHHH MHKPOMHpA, MAaKPOMHPA|

W MeramMupa; NOHHMaHHE POJIM ACTPOHOMHMH B NPAKTHUECKOH

MPOBO33pEHUS,
COOTBETCTBYWIET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HaYKH 1 Oﬁu(eCTBC“HOﬁ TIPAKTHKH,
(OCHOBAHHOTO Ha JIHAJIOTe KYIbTYP,
CrIOCOBCTBYIOUIEr0  OCO3HAHHIO
CBOETO MecTa B MOJNMKYJIBTYPHOM
Mmpe;;

B qacTu AOKOJIOTUYECKOTO
BOCHUTAHUSA: yMeHHE
MpPOrHO3MPOBATSH
Heﬁnaronpm{'rm,re IKOJIOTHYECKHE
TTOCIEACTBUSA NPEANPUHUMAECMBIX|
1eficTBHIl, Ipe0TBpaIaTh HX;;

B uacTu Tpy0BOro BOCHHTAHHA:
MHTEpeC K pasiuuHbBIM chepam
mpodbeccunonanbHuoOil
IEATENBHOCTH, YMEHHE COBEPILIATD)
ocosHaHHBI BbIGOpP Oymayuiei

s TeNILHOCTH u ja Hay4HO-TE: Pa3sBUTHH,|
ponn GU3MKK B GOPMHPOBAHMM KPyrosopa M (yHKIHOHAJIbHOI
rPaMOTHOCTH 9EOBEKA [UTs PEIICHHS MPAKTHYECKIX 3a/(at;;

T1P63) BiaaeHHe OCHOBOMOJNATAIOMKMH DU3MUECKUMH MOHATHAMU U
BEJIMYHHAMH, XapaKTePU3YIOUHMU (GHU3HYecKHe MPOIEeCcCHl (CBs

ipo ¢ W M pealu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIaHbI;;
B ugacTtu LUEHHOCTH HAY4YHOTO
[IO3HAHHUA: OCO3HAHME LEHHOCTH

ay4HOii NesATEeNbHOCTH,

C MEXaHHYECKHM JIBUKCHHEM, B3aHMOJICHCTBHEM TEJl, MEXaHHYECKHMHI
KOJCOAHMAMH W BOJTHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEMUIOBBIMH TIPOLECCAMH; JMEKTPHYSCKHM M MATHHTHBIM MOIAMH,
9IEKTPHYECKUM TOKOM, JIIEKTPOMATHHTHBIMU KOJICOAHHSAMU H BOTHAMM;|
ONTHYCCKHMH 3 KBAHTOBBIMH CTPOCHHEM aToMa
ATOMHOTO 5/Ipa, PaJIMOaKTHBHOCTHIO); BIaJICHHE OCHOBOMOJATAIONINMHI
ACTPOHOMHYECKHMH TOHATHAMH, MO3BONSIONMME XapaKTEPH30BATh)
pOLECcChl, MPOUCXOAAIINE HA 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEKraNaKTHUYECKO# cpejie; Ten, 3BE3/ U
Bcenennoii;;
TTP62) copMHPOBaHHOCTL yMEHHIT pacrio3HaBaTh (pM3HUECKUE SBICHHUS
(nporeccel) U OOBACHATH MX HAa OCHOBE HM3YUEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIHMHEHOE NBHXKEHHUE,
cBOGOJHOE MaJCHHE TEN, ABHKCHHC MO OKPYXKHOCTH, MHEPIHA,
B3aHMOJICHCTBHE Tel, KosebaTenbHOe JBIKEHUE, PE30HAHC, BOTHOBOC|
nemkenne; quddysus, GpoOyHOBCKOE JBHKECHHE, CTPOCHHE KHAKOCTEH 1
TBEp/BIX TEll, U3MEHEHHEe 00beMa Tell IIPH HarpeBaHuH (OXJIAXKICHUM),
TeryioBoe paBHOBECHE, HCNApPEHHE, KOHJCHCALMA, IJABICHHUE,
KPHCTAJIN3alusA, KHICHHE, BIAXHOCTh BO3JyXa, CBA3b CpPEaHEi
KHHETHYECKOH YHEPTHH TETUIOBOTO JBHKEHHS MOJIEKYJ ¢ abCOMOTHON
TemMIepaTypoii, MOBBINICHHE IaBJICHUS ra3a IPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBS3b MEXKIY IlapaMeTpaMH COCTOSAHHA rasa B|
M30MpoIeccax; MICKTPU3AIHs Tell, B3AUMOJICHCTBHE 3apsA/I0B, HATPCBAHNC,
MPOBOJHAKA C TOKOM, B3aMMOJIEHCTBHE MarHMTOB, JNEKTPOMarHUTHAs
WHAYKIHSA, ACHCTBHE MAarHUTHOTO MOIA HA MPOBOAHHK C TOKOM H,
IBMOKYWIMIACS 3apsil, 5NEKTPOMArHUTHbIE KOJeOaHHA M BOJHBI,
OJIMHEHHOE PacipocT CBETa, OTPAXKCHHUE, NPEIOMICHHE,

(MX JIOCTHKCHHA; BBIABIATE 3aKOHOMEPHOCTH W MNPOTHBOpPEYHSA B
[PACCMATPHUBAEMBIX ABJICHUAX] BHOCHThL KOPPEKTHUBEI B IEATEIILHOCTD, OLICHHBATD|
COOTBETCTBUE pE3YJbTATOB LEIAAM, OLEHHUBATH PHUCKH HOCJ’ICI[CTBM;I
[1eATEJIbHOCTH; Pa3sBUBATh KPEATUBHOC MBIIIJICHHE MPH PEIICHHH KH3HECHHBIX|
ipoGuieM;;

OBJ’IB;(C“HC YHHUBEPCAILHBIMH PETyIATHBHBIMH HSﬁCTBHﬁMMI l') TpUHATHE cebst v
|Apyrux ﬂlO}:leﬁ: TIPUHUMATH ceﬁx, TOHMMasl CBOM HEIOCTATKH U JOCTOUHCTBA;

uHTepdepeHIns, TMOPAKIUA 1 NONAPU3AINS CBETa, THCIEPCHs CBETA;
(doTodnexkTpuuecknii dpeKT, cBeTOBOE NaBIEHHE, BOSHHKHOBEHHE
JIMHEHYATOro CIeKTpa aToMa BOJI0PO/IA, ECTECTBEHHAS U MCKYCCTBEHHAs
PaIMOaKTHBHOCT;;

T1PG9) chopMHPOBAHHOCTH COOCTBEHHOI MO3UIUH 110 OTHOLICHHUIO K
usuueckoii HHGOPMALHH, TTOTy4aeMOi H3 Pa3HBIX HCTOYHHKOB, YMEHHI]
HCIIONB30BaTh HU(POBBIE TEXHONOTHH [UIs TIOUCKA, CTPYKTYPHPOBAHMS,
HHTEPNPETALHH W MPEICTABICHHS YYeOHO M HayuHO-TOMYIAPHOI
MHGOPMALMK; Pa3BUTHE YMCHHI KPUTHYECKOTO aHAIH3a TMOTydacMoii
MH(bOpMaIHK;;

T1P67) chopMHUPOBAHHOCTL YMEHHUS PEIIAaTh PACUETHbIC 33a1a4M C SBHO|
3a1aHHOl (HU3MYECKOil MOJCIBIO, UCTIONb3Ys (U3MUECKHE 3aKOHBI H,
NPUHLKIIBI; HA OCHOBE aHAJIM3a YCIIOBUA 3a/lauH BHIOMPATh (PU3MUCCKYIO)
MOJIeTb, BBIICNATH (PH3HUECKHE BENHUMHBI M HOPMYITBI, HEOOXOTHMBIE
U1 ee peuleHHUs, TPOBOJMTL PACUETHl M OLEHHBATH PEANBHOCTD
0Ty 4EeHHOTO usmaeckoit ; pelaTh KaueCTBEHHBIC
3a7aun, BBICTPAMBAas JOTMYECKH HENPOTHBOPEYHMBYIO LEMOUKY|
[paccyK/JICHHI C ONOpOii Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(usmueckne ABIEHNS;;

T1P610) oBnajeHne yMeHussMH paboTaTh B IpyIme .;

[IP65) yMeHHME y4YHTHIBATH IPAHHIBI NPHMEHCHHS H3ydYCHHBIX|
(usMueckux Mojeneii: MaTepuanbHas TOYKA, HHEPUMAIbHAS CHCTEMA|
oTcueTa, HACAITBHBIN Ta3; MOJIC]IH CTPOCHHS Ia30B, JKHIKOCTEH U TBEPIBIX
TeN, TOUEUHBIH SNEKTPHUECKHUH 3apsaj, AnepHAs MOJENb aToMa,
HYKIIOHHAsl MOJIEJTb aTOMHOTO s/Ipa MPH pelieHHH GU3HIECKHUX 3a/1a4;;
T1PG4) BiajeHne H TE0p YBEpEHHOE|

TAMH,

3aKOHOB 1 ‘Teil PH aHau3e PU3HUCCKHX|
SBJICHHH M TIPOIIECCOB;

FTOTOBHOCTH OCYIECTBIATH,
IIPOEKTHYIO U MCCIIE/I0BATEIIbCKY 10|
I€ATENBHOCTD HHAWBUYAIbHO U B)
rpymne.;

B 9acTH 9KOJOTHYECKOTO
[BOCIIUTAHUA: aKTHBHOE HENPHATHE
neiicTBUil, MPUHOCAIHUX Bpen|
okpyxatouteii cpese;;

B yacT TPYJAOBOrO BOCIHTAHHSA:
TOTOBHOCTH M CIOCOOHOCTH K
0O pa3oBaHMIO "
CﬂM006p83OBaHHlO Haj
IPOTSHKEHHH BCEH HKH3HU;;

B wacTH TpYJI0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
1I€ATEIIbHOCTH TEXHOJIOTHYECKON U
coLManbHOI  HANPaBIEHHOCTH,
criocoGHOCTH UHUUHUHUPOBATD,
UIAHUPOBATE U CaAMOCTOATEIIBHO!
[BBITIOJIHATE TAKYIO JICATEIIBHOCTD;;
B uacTu TPyaI0BOTO BOCHHTAHHS:
FOTOBHOCTH K TPYJly, OCO3HaHHE
ieHHOCTH MacTepcTBa,
Tpy nomio6ue;;

B wactu ¢usnueckoro
BocnuTaHMS: CHOPMUPOBAHHOCTH
310poBoro u GesonacHoro obpasa
KHU3HH, OTBETCTBCHHOTIO
(OTHOLIECHHS K CBOEMY 3710POBBIO;;
B qyacTu TpPaxJaaHCKOTO
[BOCITMTAHUSA: OCO3HAHUE JIMYHOTIO|
BKIajga B TOCTpPOCHHEC
ycToitunBoro Gy myero;;

B wacTm TpaxmaaHCKOTO
BocnHTAaHMS: CHOPMUPOBAHHOCTH
HPaBCTBCHHOTO  CO3HAHMA,
DTHYECKOrO TIOBEICHHUS;;

B wacTu TrpakAaHCKOTO
BOCIIUTAHHUSA NPpHHATHE
TPaAMUHMOHHBIX HAIMOHAIbHbIX,)
oOmeyenoBedeCKHX
FTYMAHUCTHYECKHUX
IEMOKPATHIECKUX HEHHOCTEFI;;

B uwacTM 3CTETHYECKOTO
BocHTaHMA:  JCTETHYECCKOE
[OTHOIIEHHE K MHpPY, BKIKOYasd
OCTETUKY 65]1‘3, HAay4YHOTO H
TEXHUYECKOTO TBOp4YECTBA,
criopTa, Tpy/sa M OBLICCTBEHHBIX
oTHOIEHHIT;

"
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T1K 1.2. ObecneunBath GesonacHyo|OBIaeHHe yYHHBEPCANbHBIMH pPerylIaTHBHbIMK JelicTBuamu: a)|lIP68) chopmup Th YMEHHS IIp Th TOJTyYeHHbIE 3HAHUA UA|B wacTu  rpa)kaaHCKOTO

OKpYIKAIOLLYIO Cpefty.

CaMOOpPraHM3alMs: CaMOCTOATE]bHO OCYIIECTBIATh IO3HABATENLHYIO|
1€ TCIIBHOCTD, BBIABIIATH NPOGIEMBI, CTaBHTh W HOPMYJINPOBATH COOCTBEHHBIC|

00BACHCHHS YCIIOBMI NPOTEKAHUs (U3MUYECKHX ABJICHHI B NPUpPOLE M,
JUIs TIPHHATHA NPAKTHYECKHUX PEHICHHH B MOBCEIHEBHOM JKU3HH JUIs

3a1aun B 00pa3oBaTEeNbHON JMEATENBHOCTH M JKM3HEHHBIX CHTYalMsX;

CAMOCTOATENFHO COCTABIATE IUIAH P p C y4eTom u
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOUTEHHii; JeIaTh 0CO3HAHHBIH]
BHIOOP, apryMCHTHPOBAT €r0, GpaTh OTBETCTBEHHOCTh 32 PEIICHHE; OLICHHBATH)
IPUOOPETCHHBIN OIBIT;;

(OBtajieHie YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH ICHCTBHAMM: §) COBMECTHA]
1eATeNBHOCTh: MOHUMATh M HCIONb30BATh MPEHMYIIECTBA KOMAaHIHOH K
MHIMBUYaNbHON PaGOTHI; BHIOMPATh TEMATHKY M METOIBI COBMECTHBIX|
eiicTBHI ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KakIOTO 4JICHA
KOJITEKTHBA;;

(OBi1ajicHHEe yHMBEPCAILHBIMU Y4eOHBIMU [O3HABATEIbHBIMHU JCHCTBUSAMU ©))
6azoBbic HCCleN0BAaTENbCKHE ICHCTBHA: BaJeTh HABBIKAMH Yy4eOHO-|
MCCIIeIoBaTeNbCKOH M TMPOCKTHOM JEATCIFHOCTH, HAaBHIKAMH pa3pelICHH|

obec € ICHOCTH TIPH ¢ GBITOBBIMH MpHGOpPaMK

cnocobHOCTH
CUTyallMio M

BOCHHUTAHMSA:
OICHUBATH
Th OCO!

[ TEXHHYECKUMHU yCTpOﬁCTBaMH, COXpaHeHus 3/10pOBbs H COGJ’I!O}JCHMS{
HOPM YKOJIOTHYECKOr0 MOBEACHMs B OKpyXKalouleil cpejie; MOHUMaHHe
HEOOXOIMMOCTH TIPHMEHEHHs JTOCTIKCHHI (DH3HKH H TEXHOJOTHI s

D TBHOTO TIPHP
TIP66) BnajgeHne OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHHS,|

OpHEHTHPYSACh HAa MOpPAaTbHO-
HpaBCTBEHHBIC HOPMBI M
ieHHOCTH:;

B yacTH HEHHOCTH HAay4HOTO

mosHanua: CcHOPMHPOBAHHOCTH

neno B (usuke: Tb NIPAMBIE U P

(u3MUeCKUX BEIMYHH, BBIOHPAs ONTHMANbHBIH ClIOCOO M3MEpEHHUs M,
MCIIOJIB3Ys W3BECTHBIC METOJbI ONEHKH MOTPEIIHOCTEH H3MEpEeHHMil,
MPOBOJIMTL HMCCIIEIOBAHNE 3aBHCHMOCTEH (U3MUECKHX BEIHYMH C
HCIIOTB30BAHMEM IPAMBIX H3MEPEHMil, OOBACHATH MONYYCHHEIE,
pe3yJIbTaThl, HCMOJB3Ys (U3MYCCKHE TCOPUH, 3AKOHBI H MOHATHSA, U
ieaTh BBIBOJBI; COOMIOAATh MpaBuia 6e30MacHOTO Tpyda HpH

mpoGieM; COCOGHOCTE M TOTOBHOCTh K CAMOCTOATENLHOMY MOHCKY MET(

P MPAKTHYECKHX 3a/1ad, IPHMEHEHHIO PA3THYHBIX METOJO0B TO3HAHHS,
OBJaJICHHE BHAAMH JEATENBHOCTH II0 NOMYYECHHIO HOBOTO 3HAHHSA, €ro|
MHTEpIpeTalHH, PeoOpPa3OBaHHI0 U NPUMEHCHHIO B Pa3sJIH4YHbIX Y4eOHBIX
CHTYyalHsX, B TOM YHCIIE MPH CO3aHHH YYEOHBIX H COIMANBHBIX TPOCKTOB;|
bopMEpOBaHHE HayYHOTO THITA MBIIVICHHS, BITaJICHHE HAYYHOH TEPMUHONIOTHEIT,
KITIOUEBBIMH TIOHATHSAME H METOIAMIt; CTaBHTh U (JOPMYIIHPOBATH COOCTBEHHBIE|
3a1aun B 00PA30BATENBHOI JEATEILHOCTH M XKU3HCHHBIX CHTYALHSAX; BBISBIIATS)
MPUYHHHO-CJICACTBEHHBIC CBA3M M aKTYalM3MPOBATh 3a/auy, BbIIBUIATH)
rMTIOTE3y €e pemieHHs, HaXOJANWTh apryMEHTHl JIi J0Ka3aTeNbCTBA CBOMX
yTBEpIKICHHUIT, 3a1aBaTh MApaMETPbl M KPUTEPHH PEIICHHS; aHATH3MPOBATH)
osTyueHHbIe B XOJI€ PElICHHs 3a/1a4M Pe3y/IbTaThl, KPUTHYECKH OLEHHBATH HX|
|10CTOBEPHOCTH, IPOTHO3MPOBATH H3MCHEHNE B HOBBIX YCJIOBHAX; pa3padarhiBath
niaH pemeHns npoGieMbl C YYETOM aHalu3a MMEIONIHXCSA MaTepHabHBIX M|
HEeMaTepHalbHBIX PECYPCOB; OCYUIECTBIATH LEIEHANpPaBICHHbIH TOHCK
mepeHoca CpefcTB  COCO00B ACHCTBHS B MPO(ECCHOHATBHYIO CPELy; YMETH)
MepeHOCHTh 3HAHMS B TO3HABATENBHYK H NPAKTHYECKYKI 00J1acTH|
DKH3HECATCIBHOCTH; yMETh HHTCIPUPOBATH 3HAHMS M3 PA3HBIX MPEIAMCTHBIX|
oGnacreii;;

(OBnanieHne yHHBEPCATBHBIMU PETYIATHBHBIMH J€HCTBUAMU: B) SMOIMOHATBHBIN
MHTEJUIEKT, MpeAnoaraomuii chopMHPOBAHHOCTb: CaMOPEryIHPOBAHMUS,

BK. o TPOJib, yMEHHE Th OTBETCTBEHHOCTH 32 CBOC|
[IOBC/ICHHE, CMOCOOHOCTD alanTupoBaThCsd K SMOIMOHAIBHBIM U3MCHEHUAM H]
[IPOSABIATE FMGKOCTB, OBITH OTKPBITBIM HOBOMY; BHyTpeHHEi/i MOTHBAIINH,|
BKﬂl(J‘l'dl’Ou.leﬁ CTpPEMJICHHE K JOCTHKECHHIO LEIH H YCHEXY, ONTHMH3M,
MHULMATHBHOCTb, YMECHHUE JCHCTBOBATh, HCXO/Is U3 CBOMX BO3MOMKHOCTEIH;;
OBJTa}'[SHVIC YHUBEPCAIIbHBIMH PEryIATHBHBIMA }]CﬁCTRHHMHZ 6) CaMOKOHTPOJIB:|
/1aBaTh OLECHKY HOBBIM CHTYalHAM, BHOCHTb KOPPEKTHBBEI B JICATCIbHOCTD,
(OLEHHBATH COOTBETCTBUE PE3YJILTATOB LIEJIAM;;

OBJtajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU JICHCTBHAMM: a) OOLICHHE:,
OCYIIECTBIATH KOMMYHHKAIMH BO BCEX cdepax JKH3HH; PAcIO3HABATh)
HCBCPGBH}:HLIC CcpeacTsa 06[!]6““5{, TIOHUMATh 3HAYECHHUE COLMAIbHBIX 3HAKOB,|

b UIKH i) THBIX CHTYaIMil U CMAT4aTh KOH(MIHKTHI;

BIIa/IeTh PA3IMYHBIME CIIOCOOAMH OOLIEHHS U B3AHMOICHCTBHS;;

(OBlajicHie YHUBCPCANbHBIMH yUCOHBIMU T103HABATEIBHBIME JICHCTBHAMY B))
paboTa ¢ MH(OpMamHel: BIaJeTh HABBIKAMH TONYYEHHs HHQOpMAIHK H3
MCTOYHHKOB PA3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBIATH MOUCK, aHAJH3,
CHCTEMATH3ALMIO i MHTEPIPETALHI0 HHYOPMAIMK PA3IHIHBIX BHAOB H (opM|
pesicTaBieHus;;

(OBlajicHie YHUBEPCANBHBIMH YUCOHBIMU MO3HABATCILHBIMHU JICHCTBUAMH a))
6asoBbie JOrMYECKHE ACHCTBHA: CAMOCTOATENBLHO (OPMYIHPOBATH M
aKTyann3upoBaTh MPoGIEMy, pacCMaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPU3HAK HIIM OCHOBAHHS ISl CPABHEHHS, KIACCHDUKALHH K|
0600IIEHNS; ONPECIATh LEIH JICATEIbHOCTH, 3a/1aBaTh HAPAMETPhI U KPUT

il B pamMKax y4eGHOT0 SKCTIEpUMEHTa H y4eOHO-
HCCIe0BATENBCKOM ACATENEHOCTH C HCHOTb30BAHHEM HH(POBBIX|
H3MEPUTENIbHBIX yCTPOHCTB M J1abOpaTOpHOro 06OpYHOBaHMUS;
CcHOPMHUPOBAHHOCTH MPE/ICTABICHUH O METO/IAX MONYYCHHS HAYYHBIX|
ACTPOHOMMYECKHX 3HAHHil};

TIP61) chopMUPOBAHHOCTE TPENCTABICHUI O POJTH U MECTe HU3MKH 1
ACTPOHOMHMH B COBPEMEHHOIl Hay4yHOil KapTHHE MHpa, O
cucteMooOpasyrouieil pou GpU3MKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TCXHMKH M COBPCMCHHBIX TCXHOJIOTHH, O BKIaje POCCHHCKHX M
3apy6eKHBIX y4YCHBIX-(QU3UKOB B Pa3sBUTHE HAyKH; MOHHMAaHHE|
b it cymmocTH MBIX SIBIIEHHH MHKPOMHpA, MAaKPOMHPA|

W MeramMupa; NOHHMaHHE POJIM ACTPOHOMHMH B NPAKTHUECKOH

MPOBO33pEHUS,
COOTBETCTBYWIET O
COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HaYKH 1 Oﬁu(eCTBC“HOﬁ TIPAKTHKH,
(OCHOBAHHOTO Ha JIHAJIOTe KYIbTYP,
CrIOCOBCTBYIOUIEr0  OCO3HAHHIO
CBOETO MecTa B MOJNMKYJIBTYPHOM
Mmpe;;

B qacTu AOKOJIOTUYECKOTO
BOCHUTAHUSA: yMeHHE
MpPOrHO3MPOBATSH
Heﬁnaronpm{'rm,re IKOJIOTHYECKHE
TTOCIEACTBUSA NPEANPUHUMAECMBIX|
1eficTBHIl, Ipe0TBpaIaTh HX;;

B uacTu Tpy0BOro BOCHHTAHHA:
MHTEpeC K pasiuuHbBIM chepam
mpodbeccunonanbHuoOil
IEATENBHOCTH, YMEHHE COBEPILIATD)
ocosHaHHBI BbIGOpP Oymayuiei

s TeNILHOCTH u ja Hay4HO-TE: Pa3sBUTHH,|
ponn GU3MKK B GOPMHPOBAHMM KPyrosopa M (yHKIHOHAJIbHOI
rPaMOTHOCTH 9EOBEKA [UTs PEIICHHS MPAKTHYECKIX 3a/(at;;

T1P63) BiaaeHHe OCHOBOMOJNATAIOMKMH DU3MUECKUMH MOHATHAMU U
BEJIMYHHAMH, XapaKTePU3YIOUHMU (GHU3HYecKHe MPOIEeCcCHl (CBs

ipo ¢ W M pealu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIaHbI;;
B ugacTtu LUEHHOCTH HAY4YHOTO
[IO3HAHHUA: OCO3HAHME LEHHOCTH

ay4HOii NesATEeNbHOCTH,

C MEXaHHYECKHM JIBUKCHHEM, B3aHMOJICHCTBHEM TEJl, MEXaHHYECKHMHI
KOJCOAHMAMH W BOJTHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEMUIOBBIMH TIPOLECCAMH; JMEKTPHYSCKHM M MATHHTHBIM MOIAMH,
9IEKTPHYECKUM TOKOM, JIIEKTPOMATHHTHBIMU KOJICOAHHSAMU H BOTHAMM;|
ONTHYCCKHMH 3 KBAHTOBBIMH CTPOCHHEM aToMa
ATOMHOTO 5/Ipa, PaJIMOaKTHBHOCTHIO); BIaJICHHE OCHOBOMOJATAIONINMHI
ACTPOHOMHYECKHMH TOHATHAMH, MO3BONSIONMME XapaKTEPH30BATh)
pOLECcChl, MPOUCXOAAIINE HA 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEKraNaKTHUYECKO# cpejie; Ten, 3BE3/ U
Bcenennoii;;
TTP62) copMHPOBaHHOCTL yMEHHIT pacrio3HaBaTh (pM3HUECKUE SBICHHUS
(nporeccel) U OOBACHATH MX HAa OCHOBE HM3YUEHHBIX 3aKOHOB:
[paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIHMHEHOE NBHXKEHHUE,
cBOGOJHOE MaJCHHE TEN, ABHKCHHC MO OKPYXKHOCTH, MHEPIHA,
B3aHMOJICHCTBHE Tel, KosebaTenbHOe JBIKEHUE, PE30HAHC, BOTHOBOC|
nemkenne; quddysus, GpoOyHOBCKOE JBHKECHHE, CTPOCHHE KHAKOCTEH 1
TBEp/BIX TEll, U3MEHEHHEe 00beMa Tell IIPH HarpeBaHuH (OXJIAXKICHUM),
TeryioBoe paBHOBECHE, HCNApPEHHE, KOHJCHCALMA, IJABICHHUE,
KPHCTAJIN3alusA, KHICHHE, BIAXHOCTh BO3JyXa, CBA3b CpPEaHEi
KHHETHYECKOH YHEPTHH TETUIOBOTO JBHKEHHS MOJIEKYJ ¢ abCOMOTHON
TemMIepaTypoii, MOBBINICHHE IaBJICHUS ra3a IPH €ro HarpeBaHHH B
3aKPBITOM COCYJE, CBS3b MEXKIY IlapaMeTpaMH COCTOSAHHA rasa B|
M30MpoIeccax; MICKTPU3AIHs Tell, B3AUMOJICHCTBHE 3apsA/I0B, HATPCBAHNC,
MPOBOJHAKA C TOKOM, B3aMMOJIEHCTBHE MarHMTOB, JNEKTPOMarHUTHAs
WHAYKIHSA, ACHCTBHE MAarHUTHOTO MOIA HA MPOBOAHHK C TOKOM H,
IBMOKYWIMIACS 3apsil, 5NEKTPOMArHUTHbIE KOJeOaHHA M BOJHBI,
OJIMHEHHOE PacipocT CBETa, OTPAXKCHHUE, NPEIOMICHHE,

(MX JIOCTHKCHHA; BBIABIATE 3aKOHOMEPHOCTH W MNPOTHBOpPEYHSA B
[PACCMATPHUBAEMBIX ABJICHUAX] BHOCHThL KOPPEKTHUBEI B IEATEIILHOCTD, OLICHHBATD|
COOTBETCTBUE pE3YJbTATOB LEIAAM, OLEHHUBATH PHUCKH HOCJ’ICI[CTBM;I
[1eATEJIbHOCTH; Pa3sBUBATh KPEATUBHOC MBIIIJICHHE MPH PEIICHHH KH3HECHHBIX|
ipoGuieM;;

OBJ’IB;(C“HC YHHUBEPCAILHBIMH PETyIATHBHBIMH HSﬁCTBHﬁMMI l') TpUHATHE cebst v
|Apyrux ﬂlO}:leﬁ: TIPUHUMATH ceﬁx, TOHMMasl CBOM HEIOCTATKH U JOCTOUHCTBA;

uHTepdepeHIns, TMOPAKIUA 1 NONAPU3AINS CBETa, THCIEPCHs CBETA;
(doTodnexkTpuuecknii dpeKT, cBeTOBOE NaBIEHHE, BOSHHKHOBEHHE
JIMHEHYATOro CIeKTpa aToMa BOJI0PO/IA, ECTECTBEHHAS U MCKYCCTBEHHAs
PaIMOaKTHBHOCT;;

T1PG9) chopMHPOBAHHOCTH COOCTBEHHOI MO3UIUH 110 OTHOLICHHUIO K
usuueckoii HHGOPMALHH, TTOTy4aeMOi H3 Pa3HBIX HCTOYHHKOB, YMEHHI]
HCIIONB30BaTh HU(POBBIE TEXHONOTHH [UIs TIOUCKA, CTPYKTYPHPOBAHMS,
HHTEPNPETALHH W MPEICTABICHHS YYeOHO M HayuHO-TOMYIAPHOI
MHGOPMALMK; Pa3BUTHE YMCHHI KPUTHYECKOTO aHAIH3a TMOTydacMoii
MH(bOpMaIHK;;

T1P67) chopMHUPOBAHHOCTL YMEHHUS PEIIAaTh PACUETHbIC 33a1a4M C SBHO|
3a1aHHOl (HU3MYECKOil MOJCIBIO, UCTIONb3Ys (U3MUECKHE 3aKOHBI H,
NPUHLKIIBI; HA OCHOBE aHAJIM3a YCIIOBUA 3a/lauH BHIOMPATh (PU3MUCCKYIO)
MOJIeTb, BBIICNATH (PH3HUECKHE BENHUMHBI M HOPMYITBI, HEOOXOTHMBIE
U1 ee peuleHHUs, TPOBOJMTL PACUETHl M OLEHHBATH PEANBHOCTD
0Ty 4EeHHOTO usmaeckoit ; pelaTh KaueCTBEHHBIC
3a7aun, BBICTPAMBAas JOTMYECKH HENPOTHBOPEYHMBYIO LEMOUKY|
[paccyK/JICHHI C ONOpOii Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(usmueckne ABIEHNS;;

T1P610) oBnajeHne yMeHussMH paboTaTh B IpyIme .;

[IP65) yMeHHME y4YHTHIBATH IPAHHIBI NPHMEHCHHS H3ydYCHHBIX|
(usMueckux Mojeneii: MaTepuanbHas TOYKA, HHEPUMAIbHAS CHCTEMA|
oTcueTa, HACAITBHBIN Ta3; MOJIC]IH CTPOCHHS Ia30B, JKHIKOCTEH U TBEPIBIX
TeN, TOUEUHBIH SNEKTPHUECKHUH 3apsaj, AnepHAs MOJENb aToMa,
HYKIIOHHAsl MOJIEJTb aTOMHOTO s/Ipa MPH pelieHHH GU3HIECKHUX 3a/1a4;;
T1PG4) BiajeHne H TE0p YBEpEHHOE|

TAMH,

3aKOHOB 1 ‘Teil PH aHau3e PU3HUCCKHX|
SBJICHHH M TIPOIIECCOB;

FTOTOBHOCTH OCYIECTBIATH,
IIPOEKTHYIO U MCCIIE/I0BATEIIbCKY 10|
I€ATENBHOCTD HHAWBUYAIbHO U B)
rpymne.;

B 9acTH 9KOJOTHYECKOTO
[BOCIIUTAHUA: aKTHBHOE HENPHATHE
neiicTBUil, MPUHOCAIHUX Bpen|
okpyxatouteii cpese;;

B yacT TPYJAOBOrO BOCIHTAHHSA:
TOTOBHOCTH M CIOCOOHOCTH K
0O pa3oBaHMIO "
CﬂM006p83OBaHHlO Haj
IPOTSHKEHHH BCEH HKH3HU;;

B wacTH TpYJI0BOTO BOCIHTAaHHSA:
TOTOBHOCTH K AKTHBHOI
1I€ATEIIbHOCTH TEXHOJIOTHYECKON U
coLManbHOI  HANPaBIEHHOCTH,
criocoGHOCTH UHUUHUHUPOBATD,
UIAHUPOBATE U CaAMOCTOATEIIBHO!
[BBITIOJIHATE TAKYIO JICATEIIBHOCTD;;
B uacTu TPyaI0BOTO BOCHHTAHHS:
FOTOBHOCTH K TPYJly, OCO3HaHHE
ieHHOCTH MacTepcTBa,
Tpy nomio6ue;;

B wactu ¢usnueckoro
BocnuTaHMS: CHOPMUPOBAHHOCTH
310poBoro u GesonacHoro obpasa
KHU3HH, OTBETCTBCHHOTIO
(OTHOLIECHHS K CBOEMY 3710POBBIO;;
B qyacTu TpPaxJaaHCKOTO
[BOCITMTAHUSA: OCO3HAHUE JIMYHOTIO|
BKIajga B TOCTpPOCHHEC
ycToitunBoro Gy myero;;

B wacTm TpaxmaaHCKOTO
BocnHTAaHMS: CHOPMUPOBAHHOCTH
HPaBCTBCHHOTO  CO3HAHMA,
DTHYECKOrO TIOBEICHHUS;;

B wacTu TrpakAaHCKOTO
BOCIIUTAHHUSA NPpHHATHE
TPaAMUHMOHHBIX HAIMOHAIbHbIX,)
oOmeyenoBedeCKHX
FTYMAHUCTHYECKHUX
IEMOKPATHIECKUX HEHHOCTEFI;;

B uwacTM 3CTETHYECKOTO
BocHTaHMA:  JCTETHYECCKOE
[OTHOIIEHHE K MHpPY, BKIKOYasd
OCTETUKY 65]1‘3, HAay4YHOTO H
TEXHUYECKOTO TBOp4YECTBA,
criopTa, Tpy/sa M OBLICCTBEHHBIX
oTHOIEHHIT;

"
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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 44
[IpakTuueckue 3aHATUSA 32
OO6umit 066EM 00pa3oBaTenbHON IPOrpaMMbl yueOHOH TUCUUIUIMHEL, B TOM YHCIe B popme 76

HpaKTH‘-IeCKOfI IOArOTOBKHU

®opma(-b1) kouTpoas: JudpdepenuupoBannnplii 3auer
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2.2. TemaTu4yeckuii njiaH u cojep:xkanue yueoHou gucuummmasl Y11.09 ®uszuka

HanmenoBanue Conep:xanue y4eGHOro Marepuaia u opMbl OpraHuA3aALMHI AeATeIbHOCTH 00y4aIoIMXCs O0bém B | VYposenn Koas! koMnerennuii,
pa3zesioB H TeM qacax OCBOCHHS (hopMHPOBaHHMIO KOTOPBIX
CMOCOOCTBYET DJIEMEHT
MpOrpaMMsbl
Tema 1 Copeprxanue yueOHOro MaTrepuana OK 01., OK 07., OK 04., OK
Baenenne 1 [Tekunonnbie 3ansitust Nel Ousnka v o3HaHHE MHUpPa 03., 0K 06., OK 02., TIK 1.2.
2|IIpakTyeckne 3ansaTust Nel OcHOBBI KMHEMaTHKY. PerieHne mpakTHKO-OpUeHTHPOBAHHBIX 3324 2 2
Tema 2 Coneprkanue yqaeOHOro MaTepuaia OK 07., OK 04., OK 01., OK
Mexanuka 1 {TIpakTHyeckne 3ansiTust Ne2 OCHOBBI KHHEMaTHKH 2 2 03., OK 06., OK 02., TIK 1.2.
2|IIpakTHyeckue 3anaTus Ne3 OCHOBBI KHHEMATHKH. PelieHne mpakTHKo-OpHeHTHPOBAHHBIX 3aad 2 2
3|[/Iexunonnsie 3ausiTust Ne2 OCHOBBI AUHAMHKHU U CTaTUKH 2 1
4|I1pakTHyeckue 3ansaTus Ned J[BIKeHNe 110 OKPYKHOCTH 2 2
5|{/Iexunonnble 3ansTust Ne3 3aK0oH COXpaHEHHS B MEXaHHKE. DJIEMEHTHI THAPOCTATHKHU U THAPOINHAMUKH 2 1
6({IIpakTHyeckue 3aHaTHs NeS 3aKOHEI COXpaHEHHs B MEXaHUKe. PelleHne mpakTHKo-OpUeHTHPOBAHHBIX 3aad 2 2
Tema 3 Coneprkanue yaeOHOr0 MaTepuaia OK 07., OK 04., OK 01., OK
Mornekynspuas dusukal||Jexumonnsie 3ansTus Nod OCHOBbI MOJEKyIISPHO-KHHETHIECKOi TEOPHH 1 03., OK 06., OK 02., IIK 1.2.
1 TCPMOJIHMHAMIKA 2|ITpakTnyeckne 3ausaTus Ne6 OCHOB MOJIEKYJSIPHO-KHHETHYECKOW Teopru. PeleHne npakTHKO-OPHEHTHPOBAHHBIX 2
3amaq
3|/Iekunonnsie 3ansaTus NeS OcHOBBI TepMOAMHAMUKH. [1epBEIii 3aKOH TEPMOITUHAMUKH 2 1
4|IIpakTHyeckue 3auaTus Ne7 OCHOBBI TEpPMOIUHAMUKY. Pelienne npaTuko-oprueHTHPOBAHHBIX 3a1a4 2 2
5|/Tekunonnsie 3ansaTus Ne6 HeoOparumeie nporeccsl. B3anMHoe npeBpaiieHne )KUAKOCTEH, Tapa U TBEPAOTo Tea. 2 1
6|/Iekunonnbie 3ansTuss Ne7 ArperatHbie COCTOSIHUS BELIECTBA U (Pa30BbIE MEPEXOAbI 2 1
Tewma 4 Copeprxanne yaeOHOTO MaTepurana K 1.2., OK 07., OK 04., OK
DeKTpOMHAMHKA 1 [Tekuuonnbie 3ansitus Ne§ Diiexrpuueckoe mose 2 01., OK 03., OK 06., OK 02.
2|ITpakTyeckne 3ansaTus Ne8 Dnekrpruueckoe none. PenieHre npakTHKO-OpUEHTUPOBAHHBIX 3a1a4 2 2
3|[/Iexunonnbie 3ansitust N9 3aKOHBI MOCTOSHHOTO TOKA. DIEKTPHYESCKHUI TOK B Pa3IMUHbBIX Cpeaax 2 1
4({ITpakTHyeckne 3aHATHA N29 3aKOH MOCTOSHHOTO TOKA. Pellenye npakTHKO-OpUEHTHPOBAHHBIX 33134 2 2
5{/Iexunonnnie 3ansTust Nel) MarautHoe moje. DJIeKTpOMarHuTHAsT HHIYKIHS 4 1
6({ITpakTudeckue 3ausTust Nel) MaruutHoe nosne. Perienne npakTHKo-OpUEHTUPOBAHHBIX 33134 2 2
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HaumenoBanue Copnep:xanue yueOHOro marepuaia u GopMbl OpraHua3aluu JaesTeJbHOCTH 00Y4aAr0IHXCs O0bém B YpoBenb Konpl koMneTennuii,
pa3/ieioB M TeM yacax OCBOEHUs (hopMHPOBAHMIO KOTOPBIX
CMOCOOCTBYET DJIEMEHT
NporpaMmsI
Tema 5 Copepxanre y4eOHOT0 MaTeprana OK 07., OK 04., TIK 1.2., OK
Konebannst 1 Bomuer 1| Jexumonnsie 3ansirust Nell Mexannueckue i 51eKTPOMarHUTHbIE KOICOAHNS M BOIHEI 2 1 01., 0K 03., OK 06., OK 02.
2|ITpakTyeckne 3anaTus Nell Mexanndeckue KoeOaHus ¥ BOJHBL. PeleHrne mpakTHKO-OPUEHTHPOBAHHbBIX 33124 2 2
3[JIexunonnnie 3ansitust Nel2 TlepeMeHHBIH AMEKTPUICSCKHIA TOK 2 1
4|ITpakTnyeckue 3anaTus Nel2 DnekTpoMarHUTHbIE KOJIeOaHUs M BOJHBI. PellieHne MpakTHKO-OPHEHTHPOBAHHBIX 2 2
3amaq
Tema 6 CopeprkaHue y4eOHOTo MaTepuana OK 07., OK 04., IIK 1.2., OK
Onrika 1{/Iexunonnnie 3austust Nel3 IIpupona cBera. 3aKOHBI T€OMETPUYECKOI ONITHKA 1 01., OK 03., OK 06., OK 02.
2|{JIexknmonnnie 3ansitus Nel4 BonHoBas ontuka
3([IpakTudeckue 3ansitust Nel3 IIpupona ceera. BonHoBast onTrka. PenieHne npakTHKO-OpHEeHTHPOBAHHBIX 3a1a4 2 2
Tema 7 Conepxanue y4eOHOro MaTepuaa OK 04., OK 07., IIK 1.2., OK
Ksanrosas ¢usnka 1|/Iekunonnsie 3ansaTusa Nel5S Ksanropas npupona ceta. Doroddpext 2 1 01., OK 03., OK 06., OK 02.
2|/Iexunonnsle 3ansaTus Nel6 Ksanrossie moctymnatst bopa. CriekTp aToma 2 1
3|IIpakTuyeckue 3ansarus Nel4 Kanrosas onrtuka. Pemenne npakTuko-opueHTHPOBAHHEBIX 33144 2 2
4|/lexunonnnie 3ausaTus Nel7 OCHOBEI crieIIHANBEHOM TEOPHH OTHOCHTEILHOCTH 2 1
Tema 8 Coneprkanue yq4eOHOT0 MaTepuaia OK 07., OK 04., IIK 1.2., OK
Crpoenue atoma 1 [Tekuuonnsie 3ansitust Nel8 Crpoenue siapa. PanqunoakTHBHBIN pacha 2 01., 0K 03., OK 06., OK 02.
2|ITpakTyeckne 3ansarus NelS5 Ousnka aroMa u aTOMHOTO siapa. PeleHne npaTuko-OpUeHTHPOBAHHBIX 33134 2
3[JIexunonnnie 3ansitust Nel9 Snepusie peakiyn 2
Tema 9 Copeprxanne yaeOHOTo MaTepuana OK 07., OK 04., OK 01., OK
ActpoHoMHS 1|/Iexumonnsie 3ansust Ne20 Kocmuueckue uccnenosanus. CollHeuHas cucTeMa 03., 0K 06., OK 02., IIK 1.2.
2|IIpakTHyeckne 3ansaTust Nel6 CtpoeHne colHEYHOW CUCTEMBI. PerieHne npakTHKo-OpUeHTHPOBAHHBIX 33134 2
3[JIexunonnnie 3ansitust Ne21 INanaktrka. CoBpeMeHHbIE IPEICTABICHHUS O CTPOSHUH U DBOJIOLINH BeenenHoi
Bcero 76

s xapakmepucmuku ypoeHsi 0C80€HUsL Y4eOH020 MAMePUaNa UCNOb3VIOMCSL Cledyoujue 0003HAYeHUs.
1 - o3nakomumenvHbwiil (O3HAKOMICHUE € PaHee U3YHUEeHHLIMU 00beKMAMU, CBOUCMBAMU);
2 - penpodyKmusHbulil (8biNoIHeHUE 0esIMeIbHOCU N0 00pA3YY, UHCIMPYKYUU UL NOO PYKOBOOCINEOM);

3 - npoOdyKkmueHwlll (NIAHUPOBAHUE U CAMOCINOSIMEbHOE BbINOIHEHUE 0eSIMENbHOCINU, Pelerue NPOoOIeMHbIX 340aY ).
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3. YCJIOBUS PEAJIU3ALUU TPOTPAMMBI YYEBHOM
JTUCLMUIIJIUHDBI

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

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

I. DneKTpoHHO-0MOIHoTeYHas cuctema - https://www.book.ru
2. OtkpeiTas pusnka — http://www.physics.ru
3. ®dwusuka.ru —http://www.fizika.ru
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4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YUEBHON

JANCIHATTIMHBI

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

Pe3yabTaThl 00yueHust

| Kputepun ouenku

MeTtoabl OLEHKH

MertanpeaMeTHbIN

OBnafiecHHe YHHBEPCAIbHBIMH y4eOHBIMU MO3HABATEIbHBIMU
NeWcTBUSAMU a) Oa30BbIE JOTHYECKUE JEHCTBUS:
CaMOCTOATENbHO (GOPMYIUPOBATh M AKTyaJlH3UPOBATH
npo6iemMy, paccMaTpuBaTh €€ BCECTOPOHHE; yCTaHABIMBATH
CYIIECTBEHHBIH NPU3HAK WJIM OCHOBAaHUS U1 CpPaBHEHHS,
knaccupukanuu U o000OmEeHUs; ONpenensiTh LeIH
IeATEeNbHOCTH, 3a/JaBaTh NapaMeTpbl M KPUTEPUH HUX
JIOCTHKEHHS; BBIABIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHUS B
paccMaTpUBAaeMbIX SABJICHUAX; BHOCHTb KOPPEKTHBBI B
JeATeIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIENAM,
OLIGHUBATh PHUCKH IOCJIEACTBHH JEATEIbHOCTH; Pa3BUBATh
KpEaTHBHOE MBILIUICHUE NMPH PEIICHUH XXU3HEHHBIX Mpo0iieMm;

CchopmupoBaHbl HaBBIKH pabOTHI Hal
npoOaemMo#, a Takxke HAaBBIKHU
KPEaTUBHOTO MBIIIIECHUS

HaOnmoagenune 3a XO0A0M
BBIMOJNHEHHUS
WHIUBHAYaJIbHBIX IPOSKTOB U

OLlEHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHHUS JOMAaLIHHUX

CaMOCTOSITENbHBIX paboT

OBraJieHHEe YHUBEPCATIbHBIMH PETYISTHBHBIMU JICHCTBUSIMHU: B)
SMOUMOHAJIBHBI  HHTENJIEKT, NpeAnojaralmui
chOpMUPOBAHHOCTE: CaMOPETyJIHPOBAHUS, BKIIOYAIONIETO
CaMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHUE, CITIOCOOHOCTh aJ[alITUPOBATHCS K 3MOIMOHAIEHBIM
W3MEHEHHSM U MPOSBISTH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;
BHYTpPEHHEH MOTHBAaIUM, BKJIIOYAIONMEH CTpeMIeHHE K
JNOCTHIKEHHIO 1IEJIM U yCHeXy, ONTUMHU3M, HHUIIUATUBHOCTb,
yMEHHE JeHCTBOBATh, UCXO/S U3 CBOMX BO3MOXHOCTEH;

ChopmMupoBaHBb HaBBIKH
CaMOperyJHpOBaHUs, CAMOKOHTPOJIS,
BHYTpEHHEH MOTHBAaLUH

Ha6n}0z[eHHe 3a XO04AO0M
BBINOJTHCHHUA
WHIUBUIYAJIbHBIX IPOCKTOB U

OIl[eHKa BBIMOJHEHHBIX
MPOEKTOBRB OneHka
BBIMTOJTHEHUS  JOMAalIHUX

CaMOCTOATCIIbHBIX pa60T

OBnajieHHe YHUBEPCAIbHBIMH PEryJISTHBHBIMU JCHCTBUSMU: a)
CaMOOpTaHM3alUsi: CaMOCTOSATEIbHO OCYIIECTBIATH
MO3HABATENILHYIO ACSATEILHOCTD, BBISABIATH IIPOOJIEMBI, CTABUTH
u GopmynupoBaTh COOCTBEHHBIE 3a/1a4ll B 00pa3oBaTeIbHON
JeSTeIbHOCTH M JKU3HCHHBIX CHUTYAIHsX; CaMOCTOSTEIbHO
COCTaBJIATH IJIaH PEUICHHS MPOOJIEMBI C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH M INpeNINOYTECHUN;
JieNlaTh OCO3HAHHBIH BBIOOp, apryMEeHTHpPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 32 pEIICHHE; OLEHHBATh MPHOOPETEHHBII
OTIBIT;

ChpopmupoBaHs HaBBI KU
CaMOCTOSTENbHOH paboTH

HabOnmogenne 3a X0mZOM
BHINIOJNHEHHUS
WHIUBUIYaJIbHBIX IPOEKTOB U

OLlCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHHS JOMANIHHUX

CaMOCTOATCIBHBIX pa60T

OBJ'IaJleHPIe YHUBEpPCAJIbHBIMHU KOMMYHUKATHUBHBIMHU
ﬂeﬁCTBHHMHI 6) COBMECTHAA ACATCIBHOCTH. IMOHHUMATh H
UCIO0JIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIUMBUyaJIbHON
paGOTbl; BBIOMpPATh TEMAaTHKY U METOJbl COBMECTHBIX JI€HCTBUI
€ y4eToM OOIIMX HHTEPEeCOB U BO3MOXKHOCTEH Ka)KIOro YieHa
KOJUIEKTHBA;

CchopmupoBaHbl HaBBIKH COBMECTHOMN
JIeSITeNIbHOCTH U paboThI B TpyIIIe

HaOnroaenue 3a XoIoM
BBIITOJHCHUSA
I/IH)]I/IBPI}lyaJ'IbeIX l'lpOGKTOB u

OII€HKa BBIMMOJTHCHHBIX
IPOEKTOB OneHka
BBITIOJITHCHU A JAOMAIIHHUX

CaMOCTOSITENIBHBIX paboT
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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

JACATCIIBHOCTHU

HaGnogenune 3a xogoMm
BHIIONHEHHS
WHIUBUIYaJbHBIX IIPOCKTOB U

OIICHKa BBIIIOJTHCHHBIX
INIPOCEKTOB OHCHKa
BBIITOJTHCHHU A JOMAaIIHHUX

CaMOCTOATCIBbHBIX pa60T

OBnageHne yHUBEPCATbHBIMU PETYJIATUBHBIMU ACHCTBUAMU: 0)
CaMOKOHTPOJIb: /1aBaTh OLIEHKY HOBBIM CUTYallMsM, BHOCHTb
KOPPEKTUBBl B JE€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE
pE3yJIbTaTOB LEISIM;

CdopmupoBaH HaBbIK CAMOKOHTPOJL

HaOnmoagenune 3a X0aA0M
BBIMIOJHEHHUS
WHIUBUAYaJIbHBIX IPOSKTOB U

OLlCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHUS JOMAaLIHHUX

CaMOCTOSITENbHBIX paboT

OBJlaJiIecHUE YHHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
JNEHUCTBUSMU: a) OOIIEHUE: OCYIICCTBIATh KOMMYHHKAIIMH BO
Bcex cepax KU3HH; Paclio3HABATh HEBEpOAIbHBIC CPEJICTBA
00leHNs, MOHMMATh 3HAYEHHE COIHMAILHBIX 3HAKOB,
pacno3HaBaTh MPEINOCHUIKH KOH(DJIMKTHBIX CUTyalud |
CcMATYaTh KOHQIUKTHI; BIAJCTh Pa3IMYHBIMH CIOCOOAMH
OOILEHNS U B3aUMOJIEHCTBUS;

CdopMupoBaHbl HaBBIKH OOINCHUS U

B3aMMOJICHCTBHS

HabGnongenue 3a XogoMm
BHIIOJNHEHHUS
WH/IUBU/TyaJbHBIX TIPOCKTOB U

OI€HKA BBIMOJHEHHBIX
NIPOEKTOB OneHka
BBINMOJIHEHUSI JJOMaIlHUX

CaMOCTOATCIIbHBIX pa60T

OBylaicHHE YHHBEPCAIbHBIMH YYeOHBIMU MO3HABATEIbHBIMHU
JOEHCTBUSAMH B) paboTra ¢ mH(pOpMaNnHe: BIaIeTh HaBBIKAMH
oJly4eHnuss MHQOpPMAlMKU M3 HUCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTENbHO OCYIIECTBISATH IOMCK, aHaJIu3,
CHCTEeMaTH3aLHUI0 1 MHTEPIIPETALMI0 HHYOPMALUH Pa3IHYHbIX
BUJIOB U ()OPM NPECTABICHUS;

CdopMupoBaHBl HaBHIKH pabOTHl ¢

nHpOpMaImei

HabOnmogenne 3a XO0OAOM
BHINIOJNHEHHUS
WHIUBUYaJIbHBIX IPOCKTOB U

OLCHKa  BBIMOJHEHHBIX
NPOEKTOB Onenka
BBIMOJIHEHHS JOMALIHHUX

CaMOCTOSITEBHBIX paboT

OBnaJieHUe YHUBEPCAIbHBIMU PETyJIATUBHBIMU JACHCTBUAMU: T)
npuHsATHE ce0sl M APYTHX JIIOACH: IPUHUMATh ce0sl, OHUMas
CBOM HEJJOCTAaTKU U JJOCTOUHCTBA;

ChopMHUpPOBAHO yMCHHE MPHHUMATh

celst

HabOnwongenune 3a Xoao0M
BBIITOJHCHUSMA
I/IH)II/IBPI}lyaJ'IbeIX l'[pOGKTOB u

OICHKAa BBIITOJIHCHHBIX
NPOEKTOB OneHnka
BBIIIOJTHCHU A AOMAIIHUX

CaMOCTOSITENNbHBIX padoT

[IpenmeTHsIit
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[1P62) chopMHUpPOBaHHOCTh YMEHHI pacro3HaBaTh (Gpu3HYecKue
siBIICHUS (POLIECChI) U OOBSACHATh UX HAa OCHOBE M3Y4YEHHBIX
3aKOHOB: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIHHEHHOE
IBW)XECHUE, CBOOOJHOE NajcHHE TeJ, ABMKCHHUE IO
OKPYXHOCTH, MHEPLIUs, B3aUMOJICHCTBHE Tell, KoJiebaTenbHOe
JIBUKEHHE, PE30HAHC, BOJHOBOe ABWXkeHHE; nupdysus,
OGpPOYHOBCKOE JBHKCHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEll,
U3MCHEHHE 00beMa Tell NMpH HarpeBaHWU (OXJAXKICHHUH),
TEIJIOBOE PaBHOBECHE, HUCIIAPEHUE, KOHICHCALNs, [IaBICHHUE,
KPUCTAJUTH3aLMs, KUIICHUE, BIaKHOCTh BO3]lyXa, CBSA3b CpeIHEi
KMHETUYECKOW JHEPTUU TEIIOBOTO JBHIKCHHS MOJICKYJ C
a0COJIIOTHOM TeMIlepaTypoil, HOBBIIICHHUE JABJICHUS ra3a npu
ero HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY
rapaMeTpaMH COCTOSIHHUS T'a3a B H30MPOLECCax; DICKTPU3ALUS
TeJ, B3aMMOJCHCTBHE 3apsioB, HarpeBaHHE NPOBOJHHKA C
TOKOM, B3aMMOJCHCTBHE MarHuTOB, 3JIEKTPOMAarHUTHas
WHIYKLHS, TeHCTBIE MATHUTHOTO TI0JIsl HA ITPOBOJHUK C TOKOM
U IBIOKYIIUHCS 3apsifl, SJIEKTPOMAarHUTHbIE KOJICOaHHS U BOJIHBI,
HpSIMOJIMHEITHOE pacnpoCTpaHEHHE CBETa, OTpaXeHHeE,
npesomieHue, nHTephepeHnns, AMGpakius U HoIIpU3anusl
cBera, gucmepcus csera; (oTodNeKTpuyYeckuit 3 ek,
CBETOBOC IaBICHHEC, BOBHUKHOBCHHE JINHEHYATOTO CHEKTpa
aToMa BOJOpPOJA, C€CTECTBEHHAs M MCKYCCTBCHHas
PaInOaKTHBHOCTb;

CdopMHupOBaHO yMEHHE PACIIO3HABATH
¢usnyeckue sABieHUs (MPOLECCH) U
OOBSICHATH X HAa OCHOBE M3YYCHHBIX
32KOHOB

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

[1P66) BnaneHre OCHOBHBIMH METOAAMH HAayYHOTO MO3HAHMUS,
HCTIONB3YEMBIMH B ()M3UKE: IPOBOJUTH MPSIMBIE U KOCBEHHBIE
U3MepeHus (U3NYECKUX BEIMYUH, BHIOMpPAs ONTUMAalbHBII
croco0® M3MEPEeHHUs] U UCTONb3ys U3BECTHBIE METOJbl OLIEHKU
MOTPEIIHOCTEN H3MEPEHUM, NPOBOAUTH HCCIEAOBAHUE
3aBUCUMOCTEH (U3MYECKUX BEJIMYHUH C MCIOJIb30BAHUEM
MPSIMBIX M3MEPEHHH, OOBACHATH MONYYEHHBIE PE3yJbTaThl,
UCNOJb3Ys HU3MYECKHE TEOPUH, 3aKOHBI U MOHATHUS, U JeT1aTh
BBIBOJIBI; COONIOAATH MpaBuia 0e30MacHOro Tpylda HpH
MIPOBEJICHUH HCCIIEI0BaHUI B paMKaX yuyeOHOIo 3KCIepHUMeHTa
n  ydeOHO-HCCIENOBATEIbCKONH JEATEIBHOCTH C
UCIOJIb30BaHUEM LU(PPOBBIX U3MEPHUTENBHBIX YCTPOHCTB U
nabopaTtopHoro ob6opynoBaHHusA; CcHOPMHUPOBAHHOCTH
npeicTaBIeHUH O MeToAaxX TMOJYyYeHHs Hay4YHBIX
aCTPOHOMHUYECKHUX 3HaHUM;

ChopmMupoBaH HaBBIK BJaJCHUS
OCHOBHBIMH METOJaMH Hay4HOTO
HO3HAHUS, MCIOJIb3yeMbIMH B (U3HKE

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

[1P68) chopMUpOBaHHOCTE YMEHUSI MPUMCHSITH MOJYUCHHBIC
3HAHUS U1 OOBSICHEHUS YCIOBHUI MPOTCKAHUs (PU3HUCCKHUX
SIBJICHUN B NIPUPOJE U JUIS IPUHSATHS PAKTUYECKUX PEIICHUN B
MOBCEITHEBHOMN JKU3HM JIsi oOecreueHus 0e30MacHOCTH TPH
oOpameHun ¢ OBITOBBIMH NMPUOOPAMU M TEXHHUYCCKUMH
YCTPOUCTBAMH, COXPAHEHUS 3JJOPOBbS U COOJIFOJICHHS HOPM
9KOJIOT'MUYECKOTO TOBEJICHHSI B OKPY’KaloLIel cpesie; MoHMMaHue
HEOOXOMMMOCTH NPUMEHEHUS JOCTHXCHUU O(UUKH H
TEXHOJIOTHH JUIsl pallMOHAIBHOIO MPHUPOJOIIOJIE30BAHUS;

ChopmupoBaHO yMEeHHE NPUMEHSTH
HOJIyYCHHBIC 3HAHHS IS 00BICHECHHS
YCIOBHH MpOTEKaHUs (DHU3UYECKUX
SIBICHUN B MPHUPOJIEC U JUIS IPUHATHS
HPaKTHYECKUX PpCHICHUH B
HOBCECJHEBHOW IKH3HH JJs
obecneueHuss 0e30macHOCTH NpH
oOpaleHn# ¢ OBITOBBIMH IPUOOpPaMH 1
TEXHHUYECKUMH  YCTpOWHCTBaMH,
COXpPaHEHHMS 3JI0POBbS U COOJIIOICHUS
HOPM JKOJIOTHYECKOTO NOBEJCHHUS B
OKpYKarollel cpesie

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

B gacTu acTeTrueckoro BOCIIUTaHUS: SCTETUYECKOE OTHOIIIEHNE

JIMIHOCTHBIN
ChopMupoBaHBbI I ¥ H IL ¥ T BI
93CTETHYECKOr0 OTHOIICHUS K

K MUPY, BKJItO4asl 3CTETUKY 6I)ITa, HAay4YHOI'0 U TEXHUYCCKOI'o
TBOPYECCTBA, CIIOpTa, TpyAda U O6I.I.[eCTBeHHI)IX OTHOmeHHﬁ;

OKpYyXarwIlleMy MUDY

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

B wactu TpyqoBOTO BOCHHTAHHUSA: TOTOBHOCTh K aKTUBHOMU
IEATCAbHOCTH TEXHOJNOTHYECKOH H CONHAIBHOM
HaTPaBJICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSTENBHO BHIIIOIHSTH TAKYIO NESITEIbHOCTD;

CdopmupoBaHa CIMOCOOHOCTH
HHUIHUHUPOBATh, IJIAHUPOBATH W
CaMOCTOSTEIbHO BBIMIOJNHSATH

TEXHOJIOTUYCCKYIO W COLHAJIBbHYIO
JCATCIIBHOCTD,

YcTHB ] ompoc,
(hpoHTANBHBIN OMPOC, OLIEHKA
BBITIOJIHEHUA JOMAIIHUX
CaMOCTOSITEBHBIX paboT

B wacTy rpaxJaHCKOT0 BOCIUTaHHs: CIIOCOOHOCTh OLIGHHBATh
CUTYAlLMIO U IPUHUMATbh OCO3HAHHBIE PELLEHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

CdopmMupoBano ymMeHHE OLICHHBATH
chyaumo U NPpUHUMATb OCO3HAHHBIC
pelieHus

YerTHBIH ompoc,
(hpoHTAIBHBIN OMPOC, OLIEHKA
BBITNIOJIHCHU A JOMAIIHHUX
CaMOCTOSITENNbHBIX padoT

B wactu neHHocTH Hay4HOTrO Mo3HaHHUA: chopmupoBaHHOCTE|ChopMuUpoBaHO MHPOBO33peHHE,|Y CTHHI U ompoc,
MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO|COOTBETCTBYIOIIEE COBPEMEHHOMY|(QPOHTAIBHBIN ONIPOC, OLIEHKA
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Hal[ypOBHIO Pa3BUTHSA HAayKH U|BBHINOJHEHHS JOMAaIIHHUX
JIHAJIore KyJIbTYp, CIOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTa|0OMeCTBEHHONH NpPaKTHUKH CaMOCTOSITENIBHEIX paboT

B TIOJINKYJITYPHOM MHPE;

B dacTi 5K0IOrHYECKOro BOCITUTAHMS: yMEHHE IPOrHO3upoBaTh|CpopMUpPOBAaHO 3HaHHE O|YCTHBIH ompoc,
HeONMarompuATHBIE  JKOJOTHYECKHE  MOCIHEJCTBUSA|HEONArONPHUATHEIX 3KOJOTHYECKUX|(PPOHTANBHBIN OMPOC, OLEHKA

MpEeANPUHUMAEMBIX ACHCTBUI, MPEAOTBpALIaTh HX;

MOCIEeNCTBUSAX M cmocobax uX
MpeIOTBPAICHHS

BBINOJIHEHHS JOMALIHHUX
CaMOCTOSITENBHBIX paboT

B yact TpyJOBOrO BOCHHMTAHUS: HHTEPEC K PA3IMYHBIM chepam
npodeccruoHanbHOl [EATEIBHOCTH, YMEHHE COBEpLIATh
OCO3HaHHBIH BBIOOp Oynymieil mpodeccun U peanu3oBBIBATh
COOCTBEHHbIE )KU3HECHHBIE IIIaHbI;

ChopMUpOBaHO yMEHHE COBEpILIATH
OCO3HAHHBIH BBHIOOP Oynymen
npodeccun M peasU30BBIBATH
COOCTBEHHBIE )KM3HECHHBIE TLIAHBbI;

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

B uwacTy meHHOCTH HAyYHOTO MO3HAHMSA: OCO3HAHHE IEHHOCTH
HAaYYHOH JIeITeNbHOCTH, TOTOBHOCTD OCYIIECTBIIATH IIPOCKTHYIO
U UCCIIEeN0BATEIbCKYIO0 NEATEIbHOCTh MHIMWBHIYalbHO U B
rpymre.

CchopMHupoBaHO OCO3HAHUE HEHHOCTH
HAay4YHOH MACATEIbHOCTH, a TaKxke
HaBBIKU OCYIIECTBIICHHS NPOEKTHOH 1
HCCIIeI0BATEIbCKON NeATeIbHOCTH

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

B yacTu 3K0JIOTHYECKOTO BOCHHUTAHUS: aKTUBHOE HETPHITHE
JIeMCTBUH, IPUHOCALIUX BPEl OKPY’KaIOLIeH cpele;

CdopmupoBaHO HenpusATHE NCHCTBUH,
HPHHOCAIMX BpeJ] OKpY Kalolei cpefe

YecTHBIH ompoc,
(b poHTaNBHBIH OMPOC, OLIEHKA
BBINOJIHEHUS JOMAaLIHHUX
CaMOCTOSITENbHEIX padoT

B bacTtu TpyoBOTr0o BOCIHTAaHUS: TOTOBHOCTh H CHOCOOHOCTH K
00pa3oBaHUI0 M caMOOOpPa30BAaHHMIO Ha HMPOTSIKEHHH BCel
KH3HH;

ChopmupoBaHsl HaBBIKH

camMmoo0Opa3oBaHus

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

B gactu TpynoBOro BOCHHTAHUS: TOTOBHOCTH K TPYAIY,
OCO3HAHHE IEHHOCTH MacTepCTBa, TPYROIIO0HE;

ChopmMupoBaHB HaBBHIKH TPYIOBOH
JeATEIBHOCTH

YcTHBH ompoc,
(hpoHTANBHBIN OMPOC, OLIEHKA
BBITIOJHEHUSA JOMAIIHUX
CaMOCTOSITEIBHBIX paboT

B yactu ¢u3MUECKOro BOCHUTAHHUSA: CHPOPMUPOBAHHOCTH
3710poBOTO M Oe3omacHOro obpasa JKU3HH, OTBETCTBEHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO;

ChopMupoBaHbl IPUHIUIIEL 3J0POBOTO
n Oe3omacHoro oOpasa >XHU3HH,
OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3/10POBBIO;

YerTHBIH ompoc,
(hpoHTAIBHBIN OMPOC, OLIEHKA
BBITNIOJIHCHU A JOMAIIHHUX
CaMOCTOSITENNbHBIX padoT

B uyacTu rpaxaaHCKOro BOCIHMTAHHUS: OCO3HAHUE JIUYHOIO
BKJIaJIa B IOCTPOCHUE YCTOHIHNBOTO OyAyIIEero;

C(i)OpMI/IpOBaH HaBbIK CaMOCO3HaHUs

Yerun it ompoc,
(pOHTAIBHEIN ONPOC, OIEHKA
BBIIOJIHEHUS JOMAalIHUX
CaMOCTOSITENIBHEIX paboT

B 9acTm rpaxJaHCKOro BOCHUTaHUA: CHOPMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, TUYECKOTO IMOBEICHUS,;

CoopmMupoBaHBbI 190028:019281851
5THUYECKOTO MOBEACHUS

YcTHBH ompoc,
(hpoHTANBHBIN OMPOC, OLIEHKA
BBIMTOJTHEHUA JOMAIIHUX
CaMOCTOSITENBHBIX paboT
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B gactu TPpaXXxAaHCKOI'0 BOCIIUTAHUA: TIPUHATUEC TPAAUITUOHHBIX C (1) OpPpMUPDOBAHO NOHATHS:[Y CTHH | onpoc,
HAallMOHAJIbHBIX, O6H.[€‘IC.IIOB€‘ICCKI/IX TYMAaHUCTUYCCKUX HU|TPAAUIUOHHBIC, HallMOHAJBbHEIC, q)pOHTaHLHLIfI OIIpOC, OLICHKA
JACMOKPAaTHYICCKUX HeHHOCTeﬁ; O6H.[C‘IC.IIOB€‘I€CKI/I€, TYMAaHHUCTUYCCKUC|BBIMIOTHECHU A JOMAaIIHHUX
1 JEMOKPATUYCCKUE ICHHOCTU, CaMOCTOATCIBbHBIX pa60T
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