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1 OBIIIASI XAPAKTEPUCTUKA PABOYEWM ITPOT'PAMMBI YYEBHOM
JUCHUIIVIMHBI OY [1.09 «®Pusuka»

1.1 MecTto MCHMIVIMHBI B  CTPYKType OCHOBHOH mnpodeccHOHAIbHOI
00pa3oBaTeIbHOI NPOrPaMMBbl

Oo6meoOpazoBarenpHas gucnumuinHa «OY]J[.09 @wusuka» sBisiercss 00s3aTENbHON
4acThIO0 00I1e00pa30BaTEILHOrO MUKIa 00pa3oBaTeIbHONU MPOrpaMmMbl B cOOTBETCTBUU ¢ DI'OC
COQO, ®OOIT u ®T'OC CIIO no cnenuansHocTH 15.02.16 TexHOIOrMs MaIMHOCTPOEHUS.

1.2 leau u 3a1a4u y4eOHOH THCHUTLIHHBI
OCHOBHBIMH LIETSIMH U3Y4€HUS (PU3UKHU B 0011eM 00pa30BaHUM SBIISIOTCS .

¢dbopMupoBaHHWE HHTEpeca W CTpEeMIICHHS OOyYaromuXcs K HAydHOMY M3YYCHHIO
MIPUPO/IbI, Pa3BUTHE UX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEJCTABIEHWH O HAyYHOM METOAE TO3HAaHUS U  (QOpPMHUpPOBAHUE
HCCIIEI0BATEIbCKOIO OTHOILIEHUS K OKPYKAIOIIUM SBICHUSM;

(hopMupoBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa M3Yy4€HHsS OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAJIbHBIX 3aKOHOB (PH3UKH;

(dbopMupoBaHUEe yMEHUI OOBSCHATH SBJICHUS C MUCIOJIb30BaHUEM (PU3MUECKUX 3HAHUU U
Hay4YHBIX J10Ka3aTEJIbCTB;

(hopMupoBaHue MpeACTaBICHUN O ponu (U3MKH A Pa3BUTUA JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUiA;

pa3BUTHE TPEACTAaBICHWH O BO3MOXHBIX cepax Oyaymeidl mnpodeccuoHaIbHON
NEeSITeIbHOCTH,  CBSI3aHHBIX C  (U3HKOW, TMOATrOTOBKA K  JaJbHeWHieMy  OOy4YeHUIO
B 3TOM HalpaBJICHUU;

Hoctmwxenne 3THX  Heneil  o0ecreuMBaeTcsl  PEIICHWEM  CICAYIOIIMX  3a/ad
B MpOIIECCe U3yUeHUsI Kypca (GU3UKH Ha YPOBHE CpETHEr0 00IIero oopa3oBaHus:

npUOOpETeHHEe CUCTEMBbl 3HAHUN 00 OOIMMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIIOYAass MEXaHUKY, MOJIEKYSIPHYIO (PU3HKY, FIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHre YMEHHI TPUMEHATh TEOPETUYECKHE 3HaHUSA Uil  OOBSCHEHHS
¢u3nueckux  SABJICHWA B  TPUPOJAE M I [PUHATHS  NPAKTHYSCKUX  PEIICHHMA
B MOBCETHEBHOI KU3HMU,

OCBOEHHE CIIOCOO0B pelIeHUs pa3IuYHbIX 3a/1a4 C SIBHO 3aJJaHHON (PM3MUECKOI MOJIENbIO,
3aja4y, MOAPa3yMEBAIOLIMX CAMOCTOSTENbHOE CO3/1aHue (PU3MUECKOW MOJENu, aJeKBAaTHOH
YCIIOBUSIM 3aJ[auy, B TOM YHCJIE 33124 MH)KEHEPHOT'0 XapaKTepa;

NOHMMaHue (U3UUYECKUX OCHOB M TPUHIHUIIOB ACWCTBUS TEXHUYECKHX YCTPOICTB
U TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOILLYIO CPELLY;

OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M MPOBEACHUS (PU3HUECKUX
SKCIIEPUMEHTOB, aHajdn3a W UHTepIpeTauud HWHGOpPMAIUU, ONpPEIEICHUS JOCTOBEPHOCTH
IIOJIyYE€HHOI' O PE3YJIbTaTa;

CO3/IaHUE YCJIOBUM JUISl Pa3BUTUS YMEHMM IPOEKTHO-HCCIEIOBATENbCKOW, TBOPUYECKON
JeSITENbHOCTH;

pa3BuTHEe uUHTepeca K chepaMm MpodecCHOHATBHON JAEATENbHOCTH, CBSI3aHHOM
¢ (pU3uKOil.

1.3 [InanupyeMblie pe3yJbTAThl 0CBOCHHS Y4eOHOMH THCIUTIINHBI
. JIMYHOCTHBIE

JIpl cdopMHpPOBaHHOCTh TPAKJAHCKOH MO3MLIMU OOyYaromerocsi Kak aKTHBHOTO H
OTBETCTBEHHOI'0 YWIEHA POCCUHCKOro OOIIEeCTBa;

JIp3 NPUHATHE TPaJAULIMOHHBIX 00I1IeYeT0BEYECKIX T'YMaHUCTUYECKUX
U JEMOKPaTUYECKUX LIEHHOCTEH;



JIpS TroToBHOCTH BECTM COBMECTHYIO JAEITEIbHOCTh B HHTEpEcax TIPaxkJaHCKOIo
o0111ecTBa, y4acTBOBAaTh B CAMOYIPABJICHHUH B IIKOJIC U IETCKO-IOHOIIECKUX OPTaHU3alMsIX;

JIp6 ymeHue B3aMMOAEHCTBOBAaTH C COLMAIBHBIMM MHCTUTYTAMH B COOTBETCTBUU
¢ UX QYHKIMSIMH U Ha3HAYCHHUEM;

JIp7 roTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOUN AEATEIbHOCTH;

JIp8 chopMupOBaHHOCTH POCCHICKOM IPaXKAAHCKON MICHTUYHOCTH, TATPHOTU3MA;

JIp9 1eHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJAaM, JIOCTH)KEHUSIM
POCCHICKUX y4EHBIX B 001acTH (PU3KUKH M TEXHUKE;

JIp12 chopmupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYaIUIO U IPUHUMATh OCO3HaHHbIE
pelleHus,  OpPUEHTHPYSICh  HAa  MOPAJIbHO-HPABCTBEHHbIE  HOPMbI M IIEHHOCTH,
B TOM YHCJIE B I€ATEIBHOCTH YUEHOTO;

JIp14 oco3HaHue TUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO OYyAyIIero;

JIp16 screTnueckoe OTHOLIEHWE K MHUPY, BKJIKOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
MpHCylIero pusnveckoi HayKe;

JIp25 wuHTepec K  pasnuuHbIM  cdepaM  NMPoECCHOHAIBHOW  AEATENbHOCTH,
B TOM YHUCII€ CBSA3aHHBIM C (PU3UKONM M TEXHUKOH, YMEHHE COBEpIIaThb OCO3HAHHBIA BHIOOD
Oymyuieit nmpodeccun U peaaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;

JIp26 roTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHUIO M €caMOOOpa30BAHHIO B OOJIACTH
(GU3MKN Ha IPOTSHKEHUH BCEH JKU3HU;

JIp27 chopMuUpOBaHHOCTH JKOJOTHYECKOW KYJIbTYpbl, OCO3HAHHE TIJI00AIbHOTO
XapakTepa 3KOJIOTHYEeCKUX MpolIieM;

JIp28 nnanupoBaHuE M OCYIIECTBIEHHME IEMCTBHIM B OKpY)KAlOIIEH Cpele Ha OCHOBE
3HAHUS 1eJIel YCTOMYUBOrO pa3BUTHS YEIIOBEUECTBA;

JIp31 pacmmpenue omnbiTa IeATENbHOCTH 3KOJOTMYECKOW HAINPaBICHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAHUM 110 (PU3UKE;

JIp32 chopmupoBaHHOCTE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3HUUECKON HAYKU;

JIp34 oco3zHaHue LIEHHOCTH HAayYHOH AEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YYEHUS
(U3UKU OCYIIECTBIIATH IPOEKTHYIO U HCCIIEOBATEILCKYIO JI€ATEIbHOCTh MHJIMBUYaIbHO U B
rpymre.

. MeTamnpeJMeTHbIe

Mp1 camocrosiTensHO (HOPMYIUPOBATh U AKTyaJU3UpPOBaTh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

Mp3 omnpenensaT LenM JAESATENBHOCTH, 3aJaBaThb IapaMeTpbl M KPUTEPUU HX
JOCTUKEHUS,

Mp4 BBLISBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PacCMAaTPUBAEMBIX (U3UUYECKUX
ABJICHUSX; pa3padarhlBaTh IUJIAH PpEIICHUS MpoOJeMbl ¢ Y4€TOM aHaidM3a HMEIOIUXCS
MaTepuaibHBIX U HEMaTepUalbHBIX PECYPCOB;

MpS BHOCUTH KOPpPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE pE3YJIHTATOB
LeJISIM, OLIEHUBATh PUCKHU MOCIEICTBUN JIEATEIbHOCTH; KOOPIUHUPOBATH U BHIIOIHATH padoTy B
YCIIOBUSIX peasibHOrO, BUPTYaJIbHOT'O
Y KOMOMHHUPOBAHHOT O B3aUMO/ICHCTBUS,

Mp6 pa3BuBaTh KpeaTUBHOE MBIIUICHHUE MPU PEIICHUH )KU3HEHHBIX ITPOOIIEM.

Mp7 Bnaserp HayyHOM TEPMHUHOJIOIMEH, KIIOUEBBIMM MOHATHSIMH U METOJaMU
(bU3MYeCKO  HAayKH; BJIQJIETh HaBBIKAMH  Y4e€OHO-HCCIICIOBATEIBLCKOW W MPOEKTHOU
JESITEIbHOCTU
B oOmactu (U3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOHUCKY METOJIOB
pelieHus 3a1a4 (U3NUecKoro cojiep:kaHus, IPUMEHEHHUIO Pa3IMYHbIX METOI0B TO3HAHUS;

Mp9 Bragetb BHAAMH  JCSITEIBHOCTH MO  TOJXYYEHHIO  HOBOTO  3HAHUA,
€ro MHTepIpEeTaINy, TPEeoOPa3OBAHHUIO U TPUMEHEHHIO B PA3JINYHBIX yIEOHBIX CUTYAIUSIX, B TOM
YHClie IPU CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
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Mp12 BbISBASATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BbIABUTaTh
TUIIOTE3y €€ pEIICHUs, HaXOAWTh AapryMEHThl [UIsl JIOKa3aTelbCTBa CBOUX YTBEPIKICHUH,
3aJ1aBaTh apaMeTpPbl U KPUTEPUH PEILICHUS;

Mp13 aHanu3upoBaTh NOJYYEHHBIE B XOJI€ PEUICHUS 3a/a4ll PEe3yJabTaThbl, KPUTHUUECKU
OLIEHUBATHh HX JOCTOBEPHOCTH, IPOrHO3MPOBATh M3MEHCHHME B HOBBIX YCIIOBHUSX; CTaBUTh H
¢opmynupoBaTh COOCTBEHHBIE 3aJjaud B 00pa30OBaTENbHOM NESATEIbHOCTH, B TOM YHCIE HpPU
M3ydeHUH (pU3uKH;

Mp14 naBath OIIEHKY HOBBIM CUTYaIIUSIM, OIIECHUBATh MPUOOPETEHHBIN OIIBIT;

Mp17 ymerp TepeHOCUTb 3HaHMA 1O (U3MKE B MPaKTHUYECKYI0 0O0IacTh
KHU3HEIESITEIbHOCTH;

Mp18 ymeTs HHTErpUpOBaTh 3HAHUS U3 PA3HBIX MPEAMETHBIX o0acTel;

Mp19 BelIBUTaTh HOBBIE HJEH, NIPEATIAraTh OPUTMHAIBHBIE TOIXO/bI U PELICHUS;

Mp20 cTaBuTh IPOOIEMBI U 33]a4H, TOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

Mp21 BnageTh HaBbIKAMU MONXY4YeHHs HH(OpManuu (U3NYECKOr0 CONEp)KaHUs U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYHIECTBIIATh IOUCK, aHAJIN3, CHCTEMAaTU3aLUI0 U
MHTEPIpPETANIO HH(OPMALIUN PA3TMYHBIX BUIOB U (OPM IPEICTABICHHUS;

Mp22 co3gaBaTh TEKCTHl (PU3UYECKOIO COAEpKAHHUS B Pa3IMUHbIX Qopmarax ¢ yuéTom
HazHaueHus MHOPOpPMALMU W LEJINEBOM ayAuTOpUM, BbIOMpas ONTHUMAIbHYIO (QopMmy
IIPE/ICTaBJICHNS] U BU3yaIU3aluy;

Mp23 oueHuBaTh J0CTOBEPHOCTH UH(OpMAIIUU;

Mp24 ucnonb30BaTh cpecTBa MHMOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOIOIUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€3011aCHOCTH.

Mp26 ocyiiecTBIATh OOLIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH IeSATEIbHOCTH;

Mp27 pacrio3HaBaTh NPEAIOCHUIKH KOH(MIUKTHBIX CUTYallui M CMSATYaTh KOH(IIUKTEI,

Mp30 pa3BEépHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

Mp31 noHumaTh M UCHOJIB30BaTh IMPEUMYLIECTBA KOMAHIAHOW M WHIUBUIYaIbHON
paboThl;

Mp32 BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX MAEHCTBHHM ¢ yu€ToM OOmMX
UHTEPECOB, U BO3MOKHOCTEH Ka)kJ10r0 UieHa KOJIEKTHBA,

Mp33 npuHUMATH eI COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUSL MO €€ JTOCTHIKEHHUIO: COCTaBJIATh IUIAH JNEHUCTBUM, PACIpEAeisaTh POIU C Y4ETOM
MHEHHMI yYaCTHUKOB, 0OCYXIaTh pPe3yJIbTaThl COBMECTHOM palboThI;

Mp34 oueHuBaTh KayecTBO CBOETO BKJIAJa U KaXJOr0 y4yaCTHUKAa KOMaHIbl B OOIIMMN
pe3yibTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

Mp35 nmpeanaraTb HOBBIE IIPOEKTBI, OLEHUBAaTh HJIEM C IO3ULUUU HOBH3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

Mp37 ocymecTBIATE MO3UTUBHOE CTPATETMYECKOE NIOBEICHUE B PA3JINYHBIX CUTYALHSX,
MPOSIBJIATH TBOPUECTBO M BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

Mp38 caMOCTOSTENIBHO OCYIIECTBIIATh TTO3HABATEIBHYIO JEATEILHOCTh B O0JIACTH
(GU3MKN ¥ ACTPOHOMUH, BBISIBIIATH POOJIEMBI, CTABUTh M (POPMYIUPOBATh COOCTBEHHBIE 3a/]auu;

Mp39 camMOCTOATENBHO COCTABIATH IUIAH PELICHMS Pacu€THBIX U KaueCTBEHHBIX 3aJ1ady,
TUTAaH BBITOJTHEHUS MPAKTUYECKOW pabOThl C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIIOYTEHHUIH;

Mp40 naBath OLIEHKY HOBBIM CUTYALIUSM;

Mp41 pacumpsTh paMKH y4€OHOT O IpeAMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUH;

Mp42 nenaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpPOBAaThH €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEILICHUE;

Mp43 ouieHuBaTh NPUOOPETEHHBIN OIIBIT;



Mp44 criocoOcTBOBaTh (POPMHPOBAHHUIO U IMPOSBICHUIO IPYAULIUU B 00JIACTH (PU3UKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

Mp45 naBaTh OLEHKY HOBBIM CHUTYalUsM, BHOCHTb KOPPEKTHBBI B IESITEIbHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIBTATOB LIETISAM;

Mp46 BianeTe HaBBIKAMHU ITO3HABATEIBHOW pedIEKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUN U MBICIIMTEIIBHBIX IPOLECCOB, UX PE3YJILTATOB U OCHOBAHU;

Mp47 ucnonb3oBaTh NpUEMBI pedIEKCHH Il OLEHKH CUTYallMH, BBIOOpAa BEPHOTO
peleHus;

Mp48 ymeTh OLIeHHBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIIEHUS 110 UX CHUKECHHUIO;

Mp54 npuHuMaTh ceds, TOHMMask CBOU HEIOCTATKU U IOCTOUHCTBA,

MpSS npuHMMaTh MOTHUBBI W apryMEHTBl JPYIMX IIpU AHAIU3E pPe3y/IbTaTOB
JEATENbHOCTH.

Mp56 npusHaBaTh CBOE MpaBo U MPaBO APYTUX HA OIIUOKH.

. npeaMeTHbIe

IIp1 chopmMupoBaHHOCTh NPEACTABICHUH O pOIM U MecTe (PU3MKM M acTPOHOMHUH B
COBPEMEHHON HAay4YHOW KapTHHE MHUpaA, O CHUCTeMOoOpasylomeidl poiau (U3UKH B pPa3BUTUHU
€CTECTBEHHBIX HAayK, TEXHUKM M COBPEMEHHBIX TEXHOJOTHMM, O BKJIaJ€ POCCHHCKUX U
3apyOeKHBIX YYEHbIX-(QU3UKOB B DPA3BUTHE HAyKH; I[OHMMaHUE (U3UYECKOH CYIHOCTH
Ha0JII01aeMBbIX SIBJICHUH MUKPOMHpPA, MAKPOMHUpPA U MEeraMHpa; OHUMaHHE PO aCTPOHOMUHU B
MIPAKTUYECKON ACATEIBHOCTH YEJIOBEKA M JaJIbHEHIIEM HAyYHO-TEXHMYECKOM DPAa3BUTHH, POIU
¢u3uku B GOpMUPOBAHUU KPYro30opa U (pyHKIMOHATIBHON I'PaMOTHOCTH Y€JIOBEKA Ul PEIICHUs
MIPaKTUYECKUX 3a7ay;

p2 chopmupoBaHHOCTH YMEHMI pPacmo3HABATh (U3NYECKUE SBICHUS (IIPOIECCHI) H
OOBACHATP HMX HAa OCHOBE M3YyYCHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBHM)KEHHE, CBOOOJHOE MaJCHUE TeJ, JABWKEHHE IO OKPYKHOCTHU, MHEPLHS,
B3aMMOJICHCTBUE TeJ, KolebaTenbHOe TBM)KEHUE, PE30HAHC, BONHOBOE JBMXKEHUE; nupy3us,
OpOYHOBCKOE JIBUXKEHUE, CTPOSHHE JKUAKOCTEH M TBEPABIX Tell, U3MEHEHHEe o0beMa Tel Ipu
HarpeBaHuM (OXJIAXKAEHUH), TEIUIOBOE pPaBHOBECHE, HCHApeHHe, KOHJEHcalus, IUIaBJICHHE,
KpUCTAJUIM3alUsl, KUIICHWE, BIAXHOCTb BO31yXa, CBA3b CPEOHEH KHUHETUYECKOM DHEPruu
TEIUIOBOTO JIBUYKEHUSI MOJIEKYJI ¢ aOCOIIOTHOM TeMIEepaTypoil, MOBBILIEHUE JaBJICHUS ra3a npu
€ro HarpeBaHUM B 3aKpbITOM COCYZAE, CBS3b MEXAY IIapaMeTpaMHM COCTOSHHs Tra3a B
H30IIpOLIeCCax; JICKTPU3ALUs Tel, B3aUMOIEHCTBHUE 3aps10B, HAIPEBAHUE IIPOBOHUKA C TOKOM,
B3aMMOJICVICTBUE MAarHUTOB, J3JEKTPOMATHUTHAs HMHIYKLUSA, ICHCTBHE MAarHUTHOIO IIOJISL HaA
MPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsJ], 3JIEKTPOMAarHUTHbIE KoJIeOaHHUsS U BOJIHBI,
NpSIMOJIMHEMHOE  pacHpOCTPaHEHUE CBETa, OTPaXKEHHE, MpPeJOMIICHUE, HWHTepPepeHIINs,
mdpakus W MONMSpU3aLUs CBETa, AHUCIEPCUsi CBETa; (HOTODIIEKTpUIECKHA 3(P(PEKT, CBETOBOE
JABJICHWE, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa aroMa BOJOpOJAa, €CTECTBEHHas U
HCKYCCTBEHHAs PaJli0aKTUBHOCTb;

IIp3 BiameHue OCHOBOMOJATAIOIIMMU (PU3NYECKUMHU TMOHATHSMH U BEJIUYMHAMU,
XapaKTepU3yIOIUMH  (U3NYECKUE MPOLECChl (CBA3aHHBIMU C MEXAaHHUYECKUM JIBHIKCHHEM,
B3aUMOJICHICTBHEM TeJ, MEXaHMYECKHMMU KOJEOaHUSAMH U BOJHAMH; aTOMHO-MOJEKYJSPHBIM
CTPOCHHEM BEUIECTBA, TEIUIOBBIMM IIPOLIECCAMM; DJIEKTPUYECKUM M MAarHUTHBIM IOJISIMH,
JEKTPUUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMM KOJEOAaHUSIMM M BOJIHAMH; ONTHYECKUMHU
SIBIICHUSMH;  KBAHTOBBIMHU  SIBJICHUSIMH, CTPOGHHEM aroMa M  aTOMHOro  s7pa,
PaZMoOaKTUBHOCTBIO);  BIAJCHHWE OCHOBOIOJIATAIOIIMMU  ACTPOHOMHYECKHMHU IOHSATHUSAMH,
MO3BOJIIOIMMY  XapaKTEPHU30BaTh IIPOLECCH, INPOMCXONAINUE HA 3BE31aX, B 3BE3IHBIX
cUCTeMaX, B MEXraJlakTUYeCKOl cpeJie; JIBUKEHHE HEOECHBIX TeJl, 3BONIOLMI0 3Be3 U
Bcenennoii;

Ilp4 BnajneHue 3aKOHOMEPHOCTSAMM, 3aKOHAMM M TEOPUSAMH (3aKOH BCEMHUPHOIO
tarorenust, I, II u III 3akonsl HbroTOHA, 3aKOH COXpaHEHHMS MEXAaHWYECKOM SHEPIrUM, 3aKOH
COXpPAHEHUs UMIIYJIbCA, IPUHLHUI  CYNEPHO3ULUU  CWI, [PUHLUI  PaBHOIPABHOCTH
WHEPLHUAJIBHBIX CHCTEM OTCYETA; MOJEKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS BEIECTBA,
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ra3oBbl€ 3aKOHBI, IIEPBbIN 3aKOH TEPMOJMHAMMKH; 3aKOH COXpPAHEHUS AJIEKTPUUYECKOro 3apsia,
3akoH Kyrnona, 3akoH Oma ajig y4acTka Lenu, 3akoH Oma Jijis TOJIHOM 3JIEKTPUYECKOHN IIeMu,
3akoH Jlxoynst - JleHna, 3aKOH 3JIEKTPOMAarHWUTHOM MHIYKIMH, 3aKOH COXPAaHEHHUS SHEPTHH,
3aKOH MPSMOJIMHEHHOT0 paclpOCTPaHEHUsI CBETA, 3aKOH OTPaXEHUs CBETA, 3aKOH MPEIOMIICHHUS
CBETa; 3aKOH COXPAaHEHHUs DSHEPrHM, 3aKOH COXPAHEHUS UMIYJIbCa, 3aKOH COXPaHEHUS
IJIEKTPUYECKOr0 3apsiia, 3aKOH COXPAaHEHHs MAaccOBOrO 4MCia, NOCTynarsl bopa, 3akoH
PaZMoOaKTUBHOIO pacmajia); YBEPEHHOE MCIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Ipu
aHayin3e (PU3NUECKUX SBJICHHUI U MPOLIECCOB;

IIp5 ymeHue y4uTHIBAaTH TPAHUIBI MPUMEHEHHS] H3YYEHHBIX (U3NYECKUX MOIETEil:
MaTepuaibHas TOYKa, MHEpLUAlbHAs CUCTEMA OTCUeTa, WACAIBHBIM Ta3; MOJAEIN CTPOSHUS
ra3oB, *HJKOCTEH M TBEPAbIX TEJI, TOYEUHBIN 3JEKTPUUYECKUHN 3apsi, siiepHas MOJENIb aToMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT O sJIpa MPU pelieHnn GU3NIECKUX 3a/1a4;

IIp6 BageHre OCHOBHBIMU METOAMHU HAyYHOT'O TO3HAHUS, UCIONb3yEeMBbIMHU B (DPHU3HKE:
MIPOBOAMTDH MpPSIMbIE U KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BEJIUYUH, BHIOMpPAs ONTHUMAaJbHBIH
croco® H3MEpEeHHs M UCHONb3ys H3BECTHBIE METOJbl OLEHKHU IMOTPEUIHOCTeH H3MepeHul,
MIPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C MCIOJIB30BAHUEM MPSMBIX
U3MEpeHul, OOBSCHSTh MONYYEHHbIE PE3YyJbTaThl, UCHONb3Ys (U3UUYECKUE TEOPHH, 3aKOHBI U
MOHSTHS, W JieNaTh BBIBOJBI; COONOJATh MpaBuja OE30MacHOro TpyAa IpHU MPOBEICHUU
UCCIIEIOBAaHHUI B paMKax y4eOHOro SKCIEpUMEHTa M y4eOHO-UCCIIEJ0BATEIbCKOM AEATEIbHOCTH
C WCIIONIb30BaHMEM HH(POBBIX HW3MEPHUTEIBHBIX YCTPOWCTB M JaOOpaTOpPHOTrO OO0OPYIOBaHUS;
cOpPMUPOBAHHOCTh TMPEJCTABICHUNA O MeEToJaX TOIYYeHHs] HAy4YHBIX aCTPOHOMHUYECKUX
3HAHUM;

Ip7 chopMupoBaHHOCTH YMEHHS peUIaTh pPAcUYETHbIE 3aJadyd C SBHO 3aJaHHOM
(bu3nuecKoil MoJeNblo, HCHONB3YS (PU3NYECKUE 3aKOHbl M HPHUHIIUIBL, HAa OCHOBE aHaIu3a
yCJIOBUS 3a7]auil BBIOMPATh (PU3MUECKYIO MOJIEINb, BBIIENIATh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOIUMBIE /ISl €€ PEUICHHUs, MPOBOJUTh PACUYEThl W OLEHHBATHh PEATbHOCTH MOTYYCHHOTO
3HaueHUs! (U3MYECKOM BEJIMYMHBI, pellaTh KAayeCTBEHHBIC 3aJlaud, BBICTPAaWBas JIOIMYECKU
HEMPOTUBOPEUUBYIO I[EMOYKY PACCYXKACHHUM C OMOPON Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3UYECKUE SBIICHHUS,;

IIp8 cpopmMupoBaHHOCTH yMEHUS NPUMEHSATH IOJYYEHHbIE 3HAHUA 11 OOBSCHEHUS
YCTIOBUI MpoTeKaHus PU3NYECKHUX SBICHUI B MPUPOJE U I MPUHITHS MPAKTUIECKUX PEIICHUN
B TIOBCEJHEBHOW JKM3HU JUIsI oOecredeHusi Oe30IacHOCTH MpH OOpaIleHUH C OBITOBBIMHU
npudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U COONIOJEHHS HOPM
9KOJIOTMYECKOT0 TOBEICHUS B OKPYXKAIOLIEH cpene; MOHUMaHHe HEOOXOAUMOCTH MPUMEHEHHS
JTOCTHXKEHUH (PU3MKH U TEXHOIOTUH 7Sl pallMOHATIBLHOTO IPUPOIOIIONIb30BAHUS;

p9 chopmupoBaHHOCT, COOCTBEHHOW TIMO3WIUUA 1O OTHOUICHWIO K (DHU3UUECKOM
nHpopMaluy, MONy4yaeMOl U3 pa3HbIX MCTOYHHKOB, YMEHUW HCIONb30BaTh MH(PPOBBIE
TEXHOJIOTHH JUIs TIOMCKa, CTPYKTYPHUPOBAaHUS, MHTEPIPETALMM W NPEACTaBICHUs y4eOHOH H
Hay4YyHO-TIOMYJISIPHOM HMHGOpPMAIMU; pPa3BUTHE YMEHUN KPUTHUECKOTrO aHajlu3a IOoJy4yaeMou
nH(pOpMAITUH;

IIp10 oBnageHue ymeHMsMH paboTaTh B TPYIINE C BBHIIOJHEHUEM pa3IMYHBIX
COLIMAJIBHBIX pOJIEH, MIJIaHUPOBATh PadOTy TPYMIIbI, PALUOHAILHO PAaCIpENesITh AEATEIbHOCTD B
HECTaHJAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaKJOTO M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoil MpooIIeMBI;

Ip11 oBnanenue (chOpMUPOBAHHOCTD MPECTABICHHH) MIPaBUIAMHU 3aUCH (PU3NIECKUX
dhopmyn penbedHO-TOUCYHOM cucTeMbl 0003HaueHui JI. bpaiins (ams crienbix U ciiaboBUISIINX
o0yyaronmxcs).

Ipl12 chopmupoBaHHOCT  MOHMMAHUS  poOlMM  (U3MKA B  HKOHOMUYECKOMH,
TEXHOJIOTMYECKON, COIMAIBHON M ITUUYECKOW cdepax JeSITeIbHOCTH YeJIOBEeKa; PO W MecTa
(GU3MKN B COBPEMEHHON HAay4YHOH KapTHMHE MHpPa; POJIM AacCTPOHOMHUU B MPAKTHUECKOH
JESITEIbHOCTH YEJIOBEKA U IalbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH;

Mp13 chopMUPOBAHHOCTH CUCTEMBI 3HAHHUH O (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

8



TEOpHUAX, JCUCTBYIOIIMX HA YPOBHSAX MHUKPOMHPA, MAKPOMHUpPA U MEramupa, MpeaCTaBICHUN O
BceoOmieM Xxapakrepe (U3MUECKUX 3aKOHOB; MPEJICTABICHUA O CTPYKTYypE MOCTPOCHHUS
(hU3HUECKOi TEOpHH, YTO MO3BOIUT OCO3HATH POJib (YHIAMEHTAIBHBIX 3aKOHOB M IIPUHIIUIIOB B
COBPEMEHHBIX TMPEACTABJICHUSIX O TMPUPOJIe, IMOHATH TPAHULBI TPUMEHUMOCTU TEOPHH,
BO3MOXKHOCTH UX MPUMEHEHUS JJIsl ONMCAHUSl €CTECTBEHHOHAYYHBIX SIBJICHHUM U MPOLIECCOB;

IIp14 chopmupoBaHHOCT, YMEHHS pa3inyaTh YCIOBUS NPUMEHUMOCTH Moenei
(u3MUeCKUX TeN W TPOILECCOB (SBICHUI): MHEpIUMATbHAs CHUCTEMa OTCYETa, MaTepUaTbHAS
TOYKa, PAaBHOYCKOPEHHOE JBH)XCHHE, CBOOOAHOE IMajeHue, aOCOMOTHO ympyras naedopmarius,
abCONMIOTHO ympyroe W abCONIOTHO HEYNPYroe CTONKHOBEHHUsS, MOJENEH rasza, »UAKOCTH U
TBEPJOro (KPUCTAUIMYECKOT0) TeNa, UACAIbHOrO Tras3a, TOUEYHBIM 3apsil, OJHOPOJIHOE
JJICKTPUYECKOE  TOJIe, OJHOPOJHOE MAarHUTHOE TIOJie, TapMOHWYECKHE  KOoJeOaHwus,
MaTeMaTUYECKU MAasATHUK, WJCANbHBIM TPYKUHHBIA MAasTHUK, TapMOHMYECKHE BOJHBI,
WICaNbHBIA KOJeOaTenbHBId KOHTYp, TOHKAas JMH3a; MOJEJICH aromMa, aroMHOro sjapa H
KBAHTOBOM MOJCIIN CBETA;

IIp15 chopMUpOBaHHOCTH YMEHHSI OOBSICHATH OCOOCHHOCTH MPOTEKAHHS (PU3MUECKUX
SIBJICHUN: MEXaHUYeCKOe JBWIXKEHUE, TEIUIOBOE JBMIXKEHUE YACTUIl BEILECTBA, TEIJIOBOE
paBHOBecue, OpOYHOBCKOE JBIKeHUe, au(dy3us, HUCMapeHue, KUIEHWE U KOHJEHCAIlus,
IUIaBJICHHE M KpUCTAUIM3allks, HAMpaBICHHOCTh TeIUIONEepenadyu, JJIEKTpU3aluud  Tell,
SKBUIIOTEHIIUAIBHOCTH MOBEPXHOCTHU 3apSXKEHHOT'0 MPOBOJAHMKA, AIEKTPOMArHUTHON MHIYKLIUH,
CaMOUHJIYKIIMH, 3aBUCHUMOCTH COIPOTUBIIEHUS MONYHNPOBOAHUKOB "p-" u '"n-tumos" ot
TEeMIEepaTypbl, pe3oHaHca, HHTepEepeHInn BOJH, AUPPAKUUMU, IUCHEPCHUU, IOIHOTO
BHYTpEHHEro otpaxeHus, pororddexr, duznueckue MPUHIUNBI CHEKTPAIHLHOIO aHalu3a M
paboTsl mazepa, "anbda-" u "6era-" pacnagsl saep, raMMa-u3TydeHHE SIep;

IIp16 chopmMupoBaHHOCTH YMEHUM TNPUMEHITh 3aKOHBI KJIACCHYECKONH MEXaHUKH,
MOJIEKYJISIPHON (DPU3UKH M TEPMOTUHAMUKH, JIEKTPOJAUHAMUKH, KBAHTOBOM (DM3UKH TSl aHAIHM3a
1 OOBSICHEHHUS SBIICHUI MHKPOMHpA, MAaKpOMHUpPA U METaMHpa, pa3Iuvarh yCIOBHs (TPaHUIIBL,
007aCTH) NPUMEHHMOCTH  (PU3WYECKUX  3aKOHOB, IIOHMMAaTh  BCEOOIMMA  XapakTep
(yHIIlaMEHTalIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS MEXaHWYECKOW PHEPIrHH, 3aKOH COXPAHECHUS
HMITYJIbCa, 3aKOH BCEMHUPHOI'O TATOTEHHUSI, IEPBBIM 3aKOH TEPMOJMHAMUKHU, 3aKOH COXpaHEHUSs
AJICKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHS JHEPTruU) M OrPAaHMYCHHOCTh HCIOJIB30BAHUS
YaCTHBIX 3aKOHOB; aHANU3UPOBATH (PU3MUECKHUE MPOIECCHI, HCIONb3Ysl OCHOBHBIE MOTOXKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHWYECKOr0 JBHKCHHS, (HOpMYIIbI
KHHEMaTUKA PaBHOYCKOPEHHOTO JBWXKEHHS, TpeoOpazoBaHusi [amuies misg CKOPOCTH U
nepeMenieHus], Tpu 3akoHa Hpl0TOHA, MPUHIIMIT OTHOCUTEIBHOCTH [ anuies, 3aKOH BCEeMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHCHHS] MMITYJIbCA U MEXaHUYECKOW >HEPIrHH, CBSI3b PAOOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKOW SHEpPruu, YCIOBUS PABHOBECHsI TBEPJOrO TeEJa; CBSA3b JIABJICHUS
WJIEaIbHOTO Ta3a CO CpeHe KMHETUYECKOW IHEprhuell TErIOBOro IBUKEHUS U KOHIICHTpaIuei
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPbl BEIIECTBA CO CPEIHEN KMHETUUYECKOW YHEPIUEN €ro 4acTHll,
CBSI3b JABJICHUS UACATIBHOIO ra3a ¢ KOHIIEHTPAIUEeW MOJIEKYJI U €r0 TeMIIepaTypoi, ypaBHEHHE
MengeneeBa-Knaneiipona, nepBblii 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHHUS JHEPTUU B
TEIJIOBBIX MpOIleccax; 3aKOH COXpPAaHEHUs JJIEKTpUUECKOoro 3apsna, 3akoH KyioHa,
MOTEHIIUATBHOCTD AJIEKTPOCTATUUYECKOT'O TOJISI, MPUHIIUI CYNEPIO3UIINH STIEKTPUUECKUX TTOJIEH,
3akoHa Kynona; 3akonsl OMa A5 yyacTka [enu U Ui 3aMKHYTOU JIEKTPUYECKOH 1IeTH, 3aKOH
Jlxoyns-JIeHna, 3akOH SJIEKTPOMAarHUTHOM MHIAYKUMM, mpaBwio JleHna, moctynarsl
CHEIUaJIbHOM TEOPUU  OTHOCUTEIBHOCTH  OWHINTEHHA, ypaBHEHUE ODUWHINTEeHHaA s
dbotoarddekra, mepBrIii 1 BTOpOM mocTynarsl bopa, mpuHImMn HeonpeaeneHHocTH | elizenoepra,
3aKOH COXpPaHEHHMs 3apsA/ia, MAacCOBOI'O YMCIa M SHEPrMM B SACPHBIX pEaKUUAX, 3aKOH
PaIMOaKTUBHOIO pacnajia;

IIp17 chopmMupoBaHHOCTH YMEHHI MPUMEHSITH OCHOBOIIOJATAIOIINE ACTPOHOMHYECKUE
TIOHSITHSI, TEOPUU U 3aKOHBI IS aHANU3a U O0bSICHEHUS (PU3NYECKUX MPOLIECCOB MPOUCX OASIINX
Ha 3BE3/1aX, B 3BE3[IHBIX CHCTEMaX, B MEXKTaJaKTUYECKOH Cpeje; IBIKEHUS HEOECHBIX Tell,
DBOJIIOIHY 3Be3] U BeereHnoi;



IIp18 cdopmupoBaHHOCT, YMEHHMH HCCIENOBaTh W aHAIM3UPOBATh Pa3sHOOOpa3HbIE
(u3nueckue SBJICHHUS U CBOICTBA OOBEKTOB, MPOBOJUTH CAMOCTOSATEIbHBIE HCCIEIOBAHUS B
peanbHbIX U JTaOOpAaTOPHBIX YCIOBMSAX, UATATh U aHAJIM3UPOBATh XapaKTEPUCTHKU MPUOOPOB U
YCTPOWCTB, 00BSACHATH IPUHILIMITBI KX PAOOTHI;

IMpl19 chopMUPOBAHHOCTh TPEIACTABJICHUA O METOJaX IOJNYYCHHS  HAyYHBIX
aCTPOHOMUYECKHUX 3HAHMH; BIaJE€HHE YMEHHUSMH CaMOCTOSTEIbHO (OPMYIHUPOBATH IIEb
uccienoBanusl (IpOEKTa), BBIABUIATh TUIIOTE3bl HAa OCHOBE 3HAHHS OCHOBOIOJArarolux
(bu3MUeCKUX 3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPSTh UX AKCIEPUMEHTAIbHBIMU CpPEACTBAMU;
IJIAHUPOBATh U TPOBOAUTH (UBUYECKUE OSKCIIEPUMEHTHI, OMUCHIBATh W aHAIW3UPOBATH
MOJYYEHHYIO TIPH BBIMOJHEHUH HKCIEPUMEHTa HH(OpMAIMIO, OINpPEesiTh JTOCTOBEPHOCTh
MOJTyYEHHOT' 0 PEe3yJIbTaTa;

IIp20 chopmMupOBaHHOCTE YMEHMsI pelaTh pacyeTHbIE 3a/aud C SBHO 3aJaHHOW M
HESBHO 3aJaHHOM (DM3MYECKONM MOJENbI0: Ha OCHOBAHWMM aHAJIM3a YCIIOBHS BBIOMpATh
¢u3nueckue MoJenu, OTBEYarollue TpeOOBaHUSIM 3alauyd, HPUMEHATH (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTYJaThl (DU3MUECKUX TEOpHM MpPU HCIOIH30BAaHUM MaTeMaTHUYECKHX
METOJIOB pEILIEHUs 3ajady, IMPOBOJUTH pacueThl Ha OCHOBAaHMM HUMEIOUIMXCS JIaHHBIX,
aHAJIM3UPOBATh PE3YyJbTaTbl U KOPPEKTUPOBATh METOJbl PEIHICHHUS C YYETOM IOJY4YEHHBIX
pe3yNabTaTOB; pellaTh KaueCTBEHHbIE 3aJaud, TpeOYIoUIue MPUMEHEHUs 3HAHUW M3 pazHbIX
pa3zfenoB IIKOIBHOIO Kypca (M3MKHM, a TaKKe MHTErpaluy 3HaHUW W3 JPYTUX IMPEeIMETOB
€CTECTBEHHOHAYYHOI'0 IIMKJA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PAcCYXJECHUU C OMOpod Ha
W3YyYEHHBIEC 3aKOHbBI, 3aKOHOMEPHOCTH 1 (PU3NYECKHE SIBICHUS;

IIp21 chopmupoBaHHOCTH YMEHUHN aHATM3UPOBATh U OLIEHUBATH MOCIEICTBHS OBITOBOM
U TIPOU3BOJICTBEHHOH JESTEIHHOCTH YEJIOBEKAa, CBA3AHHOW C (PU3UUYECKUMH MPOIEcCaMU, C
MO3UIUA 3KOJIOTMYECKON 0e30MacHOCTH; MpeICTaBICHUI 0 palMOHATIBHOM
IIPUPOIONOIb30BaHUH, & TAK)KE Pa3yMHOM HCIOJIb30BaHUM JOCTHMKEHUM HAayKW M TEXHOJIOTUH
JUTSL TaTbHEHIIET0 Pa3BUTHS YEJIOBEYECKOT 0 OOIIECTBA;

IIp22 oBnageHue pa3IUYHBIMU CIIOco0aMU paboThl ¢ HH(poOpMaNKed (HHU3MISCKOro
COJIEp’KaHUsl C HCIOIB30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOIOTUH, pa3BUTHE
YMEHUH KPUTHYECKOr0 aHAJIN3a M OIIEHKH JJOCTOBEPHOCTH MOJydyaeMoil nH(opMarum;

IIp23  oBnageHWe  OpPraHM3allMOHHBIMA W [IO3HABATENBHBIMA  YMEHHUSIMHU
CaMOCTOSITENTLHOTO TPUOOpPETeHHs] HOBBIX 3HAHUI B MPOIECCE BBIMOIHEHUS TMPOCKTHBIX H
y4eOHO-UCCIIeIOBATENLCKUX PadOT, YMEHUSIMUA pabOTaTh B TPYIIE C BHITOJTHEHHEM Pa3IHYHBIX
COLMAIbHBIX pOJIEH, MJIAHUPOBATh pabOTy TPYMIbI, PALIMOHAIBHO PACIPEAETATh AESITEIbHOCTD B
HECTaHJAPTHBIX CUTYallUsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaKJOTO M3 YYAaCTHHKOB T'PYIIIbI B
peleHre paccMaTpuBaeMOil MPOOIJIEMBL;

Ip24 chopMUpOBaHHOCTH MOTHBAIMH K OyIymiel mpodecCHOHANBHON NesSTeIbHOCTH
0 CMEUATBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOQHIISL.
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2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILINHBI

2.1 O0beM y4eOHOM TMCHUILUIMHBI U BU/IbI YU4eOHO# padoThI

i Ob0bem

Bun yueOHoii padoThI
4acoB

O0BéM 00pa3oBaTe/IbHONM MPOrpaMMbI 10 Y4eOHOMH TUCHUILINHE 210
CymmapHasi  y4yeOHass  Harpy3ka  BO  B3aUMOJeliCTBHM  C 183
npenojaBartejieM
B TOM YHCIIE:
JICKITUU,yPOKH 133
nabopaTOpHBIE 3aHATHS 20
MPAKTHYECKUE 3aHATHUS 16
KOHTpOJIbHAs paboTa 5
KOHCYJIbTalluHU 9
CamocTrosiTesibHast padoTa 9
IIpomexyTouHas aTrecTauusd NpoBoauTCcHd B popme
1 cemecTp — OIEHKA O pe3yIbTaTaM TEKYILEr o KOHTPOJIS YCIIEBAEMOCTH 18

2 CEMECTp — IK3aMEH
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2.2 TeMaTHYeCKHIi IIaH U colep:kanue yueonoi nucuumannbl OYJ1.09 «®usnka»

HaumeHoBaHue pa3ieioB U TeM

Coaepxanne yueOHOro MaTepuaJia, JadopaTopHble H NMPAKTHYECKHE 3aHATHA,
CaMOCTOsITe/IbHAs1 padoTa o0y4yaronmxcs

O0BéM
4acoB

1

2

Pa3nen 1. HayuyHblii MeTo N03HAHMSI TIPUPOABI

Tema 1. Hayuynslii MeTOA O3HAHNUS NPUPOABI

Conepkanue yueOHOr0 MaTepuaia

Omsuka — (yHOaMeHTanpHas Hayka o mnpupoae. HayuHbli MeTox TO3HaHUS |
METOBI UCCIIeAOBaHNS (DU3MUECKUX SBIICHUH. DKCIEPUMEHT B TEOpHs B MPOIECCE MTO3HAHUS
npuponsl. Habmoaenne u skcrepuMeHT B ¢u3uke. CriocoObl M3MEPEHHUS W MTOTPEITHOCTH
n3MepeHusi (PU3NIEeCKUX BENWYNH. MonmenupoBanue (PU3MUECKUX SBICHUN ¥ IIPOIECCOB.
l'umote3a. ®dusnueckuii 3aKOH, TPaHUIBI €ro MPUMEHHMOCTH. Pomb uw MecTo (u3HKM B
(hOpMHPOBAaHMH COBPEMEHHOH HAay4yHOHM KapTUHBI MHpa, B MPAKTHUYECKOH AEATEIbHOCTU
JIOJIEH.

NIN|N

Pasznea 2. MexaHuKa

44

Tema 2. 1. Kunemaruka.

ConeprxkaHnue yaeOHOro MaTepraa

14

Mexanunueckoe BHXeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOIO JBUYKEHUS.
Cucrema orcuéra. Ilpamas u oOparHas 3agaud MexaHUKU. Paguyc-BeKkTop
MaTepUAIbHON TOYKH, €r0 MPOEKIIMU HA OCU CUCTEMBI KOOpauHart. TpaekTopus.

[Iepemenienue, CKOpOCTh U YCKOPEHUE MATEPUATLHOM TOUYKH, UX MPOEKLIUU
Ha OCU CUCTEeMbI Koop/iuHaT. CIIOKEHHE MePEMEILICHUIN U CIIOKEHHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOIMHEUHOE JBHKEHUE. 3aBUCUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS M IyTH MaTepUalbHOW TOYKM OT BPEMEHH
U UX rpaduku.

CBoOoaHOe majzeHue. YCKOpEHHE CBOOOJHOrO TajeHus. J[BuxeHue Tena,
OpOILIEHHOTO MO YTJIOM K TOPU30HTY.

KpuBonuueiinoe  nBuxeHue. JBMKEHHE  MATEpUAIBHOW  TOYKM IO
OKPYXXKHOCTH. YTIIOBasgs M JUHEWHas CKopocTh. l[lepmom m wactora oOparieHwus.
LenTpocTpeMuTenbHoe (HOpMaiabHOE), KacaTelbHOE (TaHTCHIIHMAIBLHOE) U TOJTHOE
YCKOPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: CHUIOMETD,
JBUKEHUE CHApSOB, LICTIHbIE, IIECTEPEHYATHIE U PEMEHHBIE MEePeiayl, CKOPOCTHBIE

JTUQTBHI.
Jemoncmpayuu 1o TeMe B coorBerctBum ¢ POOIL.

12

[IpakTueckoe 3ansTHe
Pemenne 3aa4 Ha paBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKCHHE.
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Pemenne 3aJga4 Ha CBO6OI[HO€ MNaacHUC U Ha ABUIKCHUC IO OKPYIKHOCTH.

Tema 2.2. lunamuka ConepxaHue yueOHOro MaTepraa 14

IlepBeit 3axkoH HproToHa. MHepuumanbHble cucTembl oTcuéra. IIpuHnmn 11
oTHocuTenbHOCTH ["anunes. Hemnepuunanbusie cucreMsl oTcuéra. Macca Tena. Cuna.
[IpuHnMn cynepnosunuu cwi. Bropoi u tpetuii 3akoH Hpl0TOHA 1711 MaTepuaabHOM
TOYKH.

3aKOH BCEMHUPHOrO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHOW U
UHEPTHOU MAaCCBI.

Cwia TspKeCTH. 3aBUCUMOCTH YCKOPEHHUS CBOOOIHOTO MAaJE€HUs OT BBICOTHI
Ha/l TIOBEPXHOCTHIO TUIAHETHI M OT reorpaduyeckoil mupoThl. J[BrkeHne HeOeCHbBIX
TeN U X cyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, mBmxymerocs c
yckoperreM. Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHUsl CKOJIbXEHUS U CUJIa TPEHUS
nokos. Kosddumment tpenus. Cuna CONpPOTUBICHUS TMPU JBHKCHUM Tela B
JKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTEIBHOTO IBHKEHUS.

Hasnenue. ['mapocrarnueckoe napinenue. Cuna Apxumena. TexHuueckue
YCTPOMCTBA M TEXHOJOTMYECKHME  MPOLECCHI:  IMOMIMIIHUKH,  JBUXKEHUE
HMCKYCCTBEHHBIX CITYTHHUKOB.

Jemoncmpayuu 1o TeMe B cootBercTBUU ¢ POOIL
IIpakTyeckoe 3aHsATHE 2
Pemienue 3aau Ha BTOpoit 3akoH HbI0TOH.

[TpumeHenune 3akoHoB Hpl0TOHA 11 onpeeseHus Beca.
Kontponbhas pabora Nel Kunemarnka n tuHaMiKa MaTepUaIbHOW TOUKH. 1
Tema 2.3. CTaTuka TBEpAOro Tejaa Coneprkanue yueOHOro MaTepuaia 6

AbcomtotHO TBEpmoe Temno. IlocTtymarenpsHOoe W BpamlaTeNbHOE JBHKEHUE 4
TBEpHOro Tenma. MOMEHT CHIIBI OTHOCUTENBHO OCH BpauleHus. I[lnedo cuibl
CroxxeHue Cuil, IPUWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBuss paBHOBecus TBEPAOrO Tela. YCTOMYUBOE, HEYCTOMYUBOE,
O0e3pasnmuyHOoe paBHOBecHMEe. TeXHWYECKHE YCTPOHCTBA M TEXHOJIOTHYECKHE
MPOLIECCHI: KPOHIITEWH, CTPOUTENbHBIN KpaH, PeIETYaThie KOHCTPYKIIHUH.

Jlemoncmpayuu 1o TeMe B cootBerctBuu ¢ @OOIL.

JlabGopaTopHoe 3aHATHS 2

Onpenenenue KII/I HakIOHHON NJIIOCKOCTH
Tema 2.4. 3aK0oHBI COXpAHEeHHS] B MeXaHHKe ConepxaHue yueOHOro MaTepraa 10
HMitynbsCc MaTepuanbHOM TOYKH, CUCTEMBI MaTepUalbHbIX TOUYeK. LleHTp Mace 9

CUCTCMbI MAaTCPHUAJIBHBIX TOYCK. TeopeMa O JIBHJKCHHH ICHTpA MaccC. I/IMHYHBC CHIJIBI
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Y U3MEHEHHUE UMITyJIbca Tena.3aKOH COXpaHEeHUsI UMITyJibca. PeakTuBHOE JBUKEHUE.
MomeHT uMnynbca MaTepUalbHOM TOYKH. IIpencraBieHne o COXpaHEHMHM MOMEHTA
MMITYJIbCA B LICHTPAJIBHBIX MOJISIX.

PaGora cunmbl Ha MaJioM M Ha KOHEYHOM ImepememieHuu. [paduueckoe
npejacTaBieHne paboTel  cuiabl. MomrHocTh  cuibl.  KuHeTuueckas dSHeprus
MaTepualibHOM TOYKH. TeopemMa 00 W3MEHEHHMH KHHETUYECKOHW DHEpPruu
MaTepUAIIbHON TOYKH.

[loreHManbHble W HENOTEHUMANbHBbIE CUJbl. [loTeHUManbHAs HHEPrus.
[TorenuuanbHast 3Heprust ynpyro nedhopMHUpPOBAaHHON NpPYXHUHBI. [loTeHIManbHas
JHEprus Tella B OAHOPOJHOM IpaBUTALMOHHOM none. [loreHunanbHas sHeprus tena
B TPaBUTAIMOHHOM IIOJIE OJHOPOAHOrO MIapa (BHYTpM W BHE Mmapa). Bropas
KOCMUYECKAsI CKOPOCTh. TpeThsi KoCMUYECKast CKOPOCTb.

CBs13b pabOTHl HEMOTEHIIUATBHBIX CHJI C U3BMEHEHUEM MEXaHUUYECKON SHEPT Uu
CHUCTEMBI Tell. 3aKOH COXPAHEHHUS MEXaHWYECKOM HHepruu. YNpyrue u Heyrnpyrue
CTOJIKHOBEHHUSI.

VYpaBHeHue bepHymu and HUACAIBHOW KUAKOCTH Kak CIEIACTBHE 3aKOHA
COXpPAHEHUSI MEXAHUYECKOM IHEPruu. TEeXHUYECKHE YCTPOWCTBA U TEXHOJIOTMYECKUE
IIPOLIECCHI: JABUKEHUE DPAKET, BOAOMET, KOIEp, MPYNKUHHBIA NUCTOJET, TMPOCKOII,

durypHoe kaTaHue Ha KOHbKaXx.
Hemoncmpayuu 1o Teme B coorserctBun ¢ @OOIT.

[IpakTrueckoe 3ansTHe 1

[TpuMeHeHue 3aK0Ha COXpaHEHUs! SJHEPrUU M BTOPOro 3akoHa HeioToHa.
Pa3nen 3. MousiekyJsipHasi Gu3MKa U TEPMOJIHUHAMMKA 28
Tema 3. 1. OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOI TEOPUH Copeprkanre yueOHOr0 MaTepraia 12
OcCHOBHBIE TIONIOKEHUSI MONEKYIsIpHO-KuHeTH4eckoi Teopun (MKT), ux 9

onbITHOE oOocHOBaHue. [uddy3us. bpoyHOBCckoe nBIKeHHE. XapakTep JABHKCHUS
U B3aUMOJCHCTBHUS 4YacTUI[ BellecTBa. MOJENU CTPOEHHUs Ta3oB, KHUJIKOCTEH U
TBEPIBIX TEJT M OOBSCHEHHE CBOMCTB BEILECTBA HA OCHOBE 3THX Mojened. Macca u
pa3Mepsl Monekyil. KonnuecTtBo Bemectsa. [loctosnnas ABoraapo.

TenoBoe paBHOBecue. Temmeparypa u crmocoObl e€ m3mepenus. Illkama
temriepatyp Llenbcus. Mogenb uaeanbHOro raza B MOJEKYJISIPHO-KHHETUYECKOM
TEOpUH.

['a3oBeie 3akoHbl. YpaBHeHwe MenneneeBa—Kiamneiipona. AOcomoTHas
Temneparypa (mkana TtemmnepaTyp KenbpBuna). 3akon J[lanbrona. M3omporiiecch
B UJICAJIbHOM Ta3e U UX Ipauyeckoe npeicTaBICHHE.

CB3pb  MEXKIy JIaBJICHUEM M CpEIHEH  KHUHETUYECKOM  HHEprueu
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MOCTYMATCIIbHOIO TCIIJIOBOI'O JABUKCHHA MOJICKYJI HACAIILHOTO TIas3a (OCHOBHOG
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICATHHOTO Ia3a).

CBs13b a0COIOTHOM TemIepaTypbl TEPMOJIUHAMUYECKONH CUCTEMBI CO CpeiHel
KUHETUYECKOW DJHEPrue IOCTYIATENbHOrO TEMJIOBOIO JBHKEHUS €€ YacTHL.
TexHH4ecKre yCTpONCTBA M TEXHOJOTMUYECKHE IPOIECChl: TEPMOMETP, OapoMerp,

IMOJTYy4YCHHUE HAHOMATCPHAIOB.
Jlemoncmpayuu 1o TeMe B cootBerctuu ¢ @OOIL.

IpakTHyeckoe 3aHsATHE 1
Penrenue 3a1a4 Ha ypaBHEHUE COCTOSTHUS UI€ATIBHOTO Ta3a U HA Fa30BbIC 3aKOHBI
JlaGopaTopHoe 3aHATHS 2
IIposepka 3akoHa bolns-MapuorTa
Tema 3. 2. Tepmoaunamuka. TenoBble MaIIHHBI Cozepxanue y4eOHOro MaTepraa 16
Arperatnblie COCTOsIHUSI BemecTBa. ®a30BbIie Mepexobl. Tepmoaunamuueckas (TJ]) cucrema. 3ajaHue BHEUIHMX YCIOBUH JUis 14

TEPMOJVHAMMYECKON CUCTEMbl. BHelmHne u BHyTpeHHHE napameTpsl. [lapamerpsl
TEPMOAVMHAMHAYECKOM CUCTEMBI KaK CPEIAHHME 3HAYCHMS BEIMYMH, OMMCHIBAIOIIUX €&
COCTOSIHME Ha MUKPOCKOIINYECKOM ypoBHe. HyneBoe Hauano TepMOIMHAMUKH.

Mopenbs uieanbHOro raza B TEpMOJUHAMUKE. Y CIIOBHS IIPUMEHUMOCTH 3TON
MoJenu. BelpakeHue [Uisi BHYTPEHHEH 3HEPIMM OJHOATOMHOIO HJICAJIBHOTO Tas3a.
KBazucratnueckne 1 HeCTaTUYECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHamMuke. ['paduueckoe BBIYUCICHHE
pabotel.  Terulomepenadya Kak —CHOcoO0  M3MEHEHMS BHYTPEHHEW  SHEpruu
TEpMOJIMHAMUYECKOH  cucTeMbl  0e3  coBepuieHMss — paboTtel.  KonBekius,
TEIJIONPOBOAHOCTD, U3JIy4CHHE.

KonmnuectBo Ttemnorel. TemnoéMkocTe Tenma. YaenbHas W MOJSpHAas
TEIUIOEMKOCTH BELIECTBA. YpaBHEHHE Maiiepa. VYjaenbHass TeEIUIOTa CrOPAaHMs
ToruMBa. PacuéT KonMuecTBa TEIUIOTHI mpu  Temsonepenaye. Ilonstue 00
agnabaTHOM TpoIiecce.

ITepBslii 3aK0H TepMOAMHAMUKHN. BHyTpeHH:s sHeprus. KonmndecTBo TEIIOTHI
U paboTa Kak Mepbl U3MEHEHHS] BHYTPEHHEH YHEPTUU TEPMOANHAMUYECKOIN CUCTEMBI.

BTopoil 3aKOH TEpMOAMHAMHUKM JUI1 PABHOBECHBIX IIPOLIECCOB: 4eEpe3
33JaHHOE€ DPABHOBECHOE COCTOSHHE TEPMOJAMHAMUYECKOM CHUCTEMBI IPOXOAMT
€IMHCTBEeHHas anuabara. AGCOMIOTHAs TemIieparypa. BTopoil 3aKoH TepMOIMHAMUKH

JUIS. _HEePAaBHOBECHBIX TPOIIECCOB: HEBO3MOXKHO IepelaTh TEIUIOTy OT Ooee
XOJIOMHOT'O Tena K Oojnee Harperomy 0e3 komneHcanuu (Knaysuyc). HeobpatumocTts
MPUPOTHBIX MPOIIECCOB.

[Ipunuuner peiictBust temioBblx MammH. KIIJ[. MakcumanpbHOE 3HadeHHE
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KITA. Huxn KapHo. OKoinormyeckue AacreKkThl HUCIOJIb30BaHUSI  TEIUIOBBIX
neurareneil. TernoBoe 3arps3HEHNE OKPYKAKOIIEH CPEIBI.

TexHH4ecKkrue yCTpOWCTBA M TEXHOJOTMUYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, JAW3EIbHBbI M KapOIOpaTOpHBIM JBUTaTeNH, MapoBas TypOuHa,
MOJyYEHUE CBEPXHMU3KUX TEMIepaTyp, YTWIM3AIUs «TEIJIOBBIX» OTXOJOB C
HCIOJIb30BaHMEM TEIUIOBOI'0 HAcOCa, YTHIW3alUg OMOOpraHMYeCKOro TOIJIMBA IS
BBIPAOOTKH «TEIIIOBOW» U AJIEKTPOIHEPTUH.

[TapooOpa3zoBanue u koHaeHcalusi. Mcmapenue u KurmeHwe. Y aenbHas
TeIUioTa napooOpazoBaHus. HacblllleHHbIE M HEHACBIIIEHHBIE Mapbl. 3aBUCUMOCTH
IUIOTHOCTY WM JABJIEHHS HACBIIIEHHOIO Iapa OT TEMIEpaTypbl, HE3aBUCUMOCTH OT
00bEMa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHHS OT JaBJIEHUS B )KUJKOCTU. BiiaxkHOCTh
BO31yxa. AOCOIOTHAS M OTHOCUTENbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU3OTPOINHUS CBOUCTB
KpuctajuioB. IlnaBieHune U Kpucrau3zauus. YJenbHas TeIUloTa IJIaBJICHMUS.
Cyomumarus. Jlepopmanuu tBEpaOro Tena. Pactskenue u cxarue. Cupur. Momyinb
IOwnra. [Ipenen ynpyrux negopmanuii.

TensoBoe pacummMpeHne KUAKOCTEH U TBEPABIX Tesl, 00BEMHOE U JIMHEHHOE
pacuiipenue. Y paBHeHHe TEIIOBOro OajgaHca.

[ToBepxHocTHOEe HaTsbkeHHe. KoadduiMeHT MOBEpXHOCTHOTO HATSIKEHHUS.
KanwmiapHele sBienus. JlaBiaeHue I0J HCKPUBJIEHHON IOBEPXHOCTBIO JKHIIKOCTH.
®opmyna Jlanmmaca. TexHUYeCKHME YCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:

KUIKUC KPpUCTAJJIbI, COBPEMCHHBIC MaTCPUAJIbI.
Hemoncmpayuu 1o Teme B coorBerctBun ¢ @OOIL.

[IpakTuueckoe 3aHsATHE 1

[lepBoe Havano TepmoarHaMuKu ajist uzomnpouecco. KT/ TernaoBol MammHbl
KontponpsHas pabora Ne2 MonekynsapHo-KHHETHYECKas TeOpHsi. 3aKOHBI TEPMOAMHAMHUKHL. 1
Pa3nen 4. daexkTpoanHaMuKa 44
Tema 4. 1. JnekTpuyeckoe moJje Copeprxkanre yaeOHOr0 MaTepraia 12
Onekrpu3anust Ten. J[Ba BUAAa SIEKTPUYECKUX 3apsaoB. [IpoBomHUKH, 11

JTUDJIEKTPUKUA UM TOMYNPOBOJHUKU. DJIEMEHTapHbIN 3JIEKTPUUECKUN 3apsii. 3aKoH
COXPAHEHHUs IEKTPUYECKOro 3apsaa. 3akoH Kyiona.

Onektpuueckoe mone. Ero gelictBue Ha  3JIEKTPUYECKHE  3apsiibl.
Hanpsx€HHOCTE 31eKTpudecKoro mnois. JIMHMM HanpspKEHHOCTH 3JIEKTPUYECKOrO
nosst. OAHOPOIHOE AIIEKTPUUYECKOE TIOJIE.

HOTCHLII/IEUIBHOCTL QJICKTPOCTATUYCCKOro  IOJIA. Paznoctn IIOTCHIIKMAJIOB
u HampspkeHue. IloTeHuuanpHas SHEprus 3apsiia B AJIEKTPOCTATUYECKOM IOJIeE.
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[Torenunan snexkrpocrarndyeckoro mnoist. CBsi3p HaNpsHKEHHOCTH TOJS U Pa3HOCTH
INOTEHIIMAIOB  JUIsl  dJIeKTpocTarudeckoro  monsd. [lpmHnmn — cymeprnozunuu
JIEKTPUYECKUX MTOJIEH.

[Tone Toweunoro 3apsima. Ilonme paBHOMepHO 3apstkeHHOW cdepsl. Ilome
PaBHOMEpPHO 3apsDKeHHOro mno o0béMy mapa. Ilone paBHOMEpPHO 3apsHKEHHOM
OCCKOHEYHOW TUIOCKOCTH. KapTwHBl JIMHWK HanmpsOKEHHOCTH JTHX TONEH W
9KBUIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpoBomHMKM W JAWDJIEKTPUKHM B JJIEKTPOCTATUYECKOM  IIOJE..
JusiiekTpudeckas NPOHMLAEMOCTh BemecTBa. KoHaeHcarop. JDIEKTpPOEMKOCTb
KOHJIEHCAaTOpa. OJIEKTPOEMKOCTh IIIOCKOro KoHjeHcartopa. llapamiensHoe w
[IOCJIEI0BAaTEIbHOE  COEJAMHEHHWE  KOHJIEHCATOPOB.  ODHEpPrus  3apsyKEHHOIO
KOHJIEHCATOopa.

JIBrKeHNE 3apsyKEHHONM YacTULbl B OJHOPOJHOM DJIEKTPUUECKOM IIOJIE.
TexHu4eckue  yCTpOMCTBA M TEXHOJNOTMYECKHE  IPOLIECCHI:  AJIEKTPOCKOI,
JJIEKTPOMETP,  DJEKTPOCTaTHYECKas  3alllUTa, 3a3eMJICHHE 3JIEKTpONpHOOpOB,

KOHJIeHCcaTopkl, reHepaTop Ban ne ['paada.
Hemoncmpayuu 1o Teme B coorsercteun ¢ @OOIL.

KontponbHas pabota Ne3 Dnekrpuueckoe moine 1
Tema 4. 2. [TocTOSIHHBIH 3J1eKTPUYECKHUI TOK. Conepxanue yaeOHOro MaTepraa 20
Toxu B pasIH4HBIX cpejax Cwia Toka. YCIIOBHS CYIIECTBOBAaHUS IMOCTOSHHOIO 3JEKTPUUYECKOTrO TOKA. 9

Hcrounukn toka. Hampsokenne U um OJIC. 3akon Owma g ydacTka LENH.
DNEeKTPUYECKOEe COMPOTHUBJIEHHWE. 3aBUCUMOCTb CONPOTUBIIEHUS OJHOPOJIHOIO
IIPOBOJHMKA OT €ro JJIWHBl W IUIOINAAM IIOIEPEYHOrO0 CEYEHHsA. Y AEIbHOE
colnporuBieHue Bemectsa. llocinenoBarenbHOe, MapaulebHOE, CMELIAHHOE
COCIMHEHME NPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX dJIeKTpUuecKkux uenei. [Ipasuna
Kupxroda.

PaGora oanekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.  MoUiHOCTb
3JEKTpUYECKOro ToKa. TersoBasi MOUIHOCTb, BblAensiemas Ha pesuctope. DC u
BHYTPEHHEE CONpPOTHUBJIIEHUWE HCTOYHMKA TOKa. 3akoH Owma 1d MOJHOU
JJEKTPUYECKON Lienu. MOIIHOCTh NCTOYHMKA TOKA. KOpOTKOE 3aMBbIKaHUE.

KoHgeHncarop B 1enuM NOCTOSHHOTO TOKA. TEXHUYECKHME YCTpPOWCTBA H
TEXHOJIOTMYECKUE  IPOLECCHI:  aMIIEpMETP, BOJBTMETP, PEOCTaT, CYETUUK
3JIEKTPUYECKON DHEPIUU.

OnekTpuueckass IPOBOAMMOCTb  PA3IUYHBIX  BEILECTB.  JJIEKTPOHHAs
IIPOBOJAMMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb COINPOTHBIICHHS METAJZIOB OT
Temneparypbl. CBepXIpOBOAMMOCTb. JIEKTpUYECKUN TOK B BakyyMme. CBoiicTBa
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AJIEKTPOHHBIX MTYYKOB.

HonynpoBogHUKH. CobcTBeHHas u IpUMecHast MIPOBOAUMOCTD
noiIynpoBoJHUKOB. CBolicTBa p—N-nepexona. I[lomynpoBosHuKOBbIE TPUOOPBI: U0/,
TpaH3UCTOpP, (HOTOIUOJ, CBETOJAUO, T'ajdbBaHUKa, paUHUPOBAHNE MEIM, BBIILIABKA
ITIOMHUHMS, D3JEKTPOHHAsT MHUKPOCKONUS. ODJIEKTPUUYECKHM TOK B DJIEKTPOIMUTAX.
OnexkTpoiauTHyeckas qucconuanus. Jnekrponns. 3akonsl dapanes [1s 31eKTposu3a.

OnekTpuueckuil TOK B razax. CaMoOCTOATENbHBIA M HECAMOCTOSITENbHBIN
paspan. PasnuuHble THIBI  CaMOCTOATENBHOro paspsna. Monnaus.  Ilnasma.
TexHuueckne ycTpoWcTBa M NPAKTUUECKOE MPUMEHEHHUE: ra3opaspsiHble JIaMIIbl,

3JIEKTPOHHO-JIyueBas TpyOKa,
Jlemoncmpayuu 1o Teme B coorBercTBUU ¢ POOII

[IpakTuueckoe 3aHsTHE

Pemrenvie 3a1a4 Ha HaXOXKICHHUE TTAPAMETPOB IEKTPHUYECKOH Lienu (cuiia, TOKa,
HaNpsDKEHHUE, COMPOTUBIICHUE, MOITHOCTh TOKA).

KoHJieHcaTop B 11Ny OCTOSIHHOTO TOKA.

JlabGopaTopHoe 3aHATHS

UccnenoBanne 3I1eKTPAYECKOTO OIS

OnpeneneHue yaenbHOr0 CONPOTUBICHUS TPOBOAHUKA.

H3yuyenue nocneaoBaTeIbHOrO U MapalieIbHOrO COSAMHEHUS TTPOBOHUKOB.
HccnepoBanne 3aBUCHMOCTH MOIITHOCTH, MOTPe0IsieMOil TaMIiol, Ha e€ 3aKUMax.

KonTtponrsaas padbota Ne4 I1ocTOSHHBIN 2JIEKTPHYECKHI TOK

Tema 4. 3. MarHuTHoe noJjie. J1eKTPOMATHUTHASI HHITYKIHSI.

Copeprkanre yueOHOr0 MaTepraia

12

B3aumoneiicTBuE NOCTOSIHHBIX MAarHUTOB U INPOBOJHUKOB C TOKOM.
MarnutHoe mnone. Bektop wmarHuTHOM uWHAYKIMU. [IpuHOMID cyneprno3unuu
MarHUTHBIX Nosied. JIMHUM MarHUTHOW MHIYKLMH. MarHuTHOEe IoJjie MpOBOJHHUKA C
TOKOM (IIpSIMOTO IIPOBOJHMKA, KAaTYIIKU U KpyroBoro BuTka). Onelr Opcrena. Cuna
Amrnepa, e€ HarpaBJI€HHE U MOJYJIb.

Cuna JlopeHniia, €€ HanpaBiieHHE U MOAYJIb. JIBH)KEHUE 3apsiKEHHON YaCTHUIIbI
B OJHOPOJHOM MarHUTHOM mone. PaGora cunbl JlopeHma. MarautHoe mosie B
BemecTse. PeppOMarHeTuky, rnapa- U JUaMarHeTUKHA. TEeXHUYECKUE YCTPOMCTBA H
TEXHOJIOTHYECKUE IIPOLIECCHI: IIPUMEHEHHUE IOCTOSTHHBIX MarHuroB,
9JIEKTPOMAarHuTOB, TECTEP-MYJIbTHUMETD, JJIEKTPOABHUraTenb SIKoOH, YCKOPHUTEIH
3JIEMEHTAPHbBIX YaCTHII.

SlBieHne  DNEKTPOMArHUTHOM MHAYKUMHM. MarnutHeld  notok. J/[C
MHAYKUMN.  3aKOH  JJeKTpomMarHuTtHOM — umHaykuuun — Papaged.  Buxpesoe
snekrpudeckoe none. Toku dyko. 3C MHAYKIIMK B MPOBOJHUKE, TBIKYIIEMCS B
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OJIHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBmiio Jlennma. WHayktuBHOCTH. Karymka WHAYKTHBHOCTH B LENH
MOCTOSTHHOTO ToKa. fBiaeHue camounaykuuu. OJC camouMHAyKUHUHU. OHEprus
MarHUTHOTO MOJSl KaTyHIKAU C TOKOM. OJIEKTPOMarHuTHoe mone. TexHuueckue
YCTPOMCTBA M TEXHOJOTUUECKHE MIPOIIECCHl: MHAYKIITMOHHAS T1€4Yb, COJICHOU/I, 3alllUuTa

OT JJICKTpHU3AlUU TCI IIPHU ABUKXCHUHU B MArHUTHOM I10JIC 3eMiTH.
Jemoncmpayuu 1o Teme B cootBerctBruu ¢ POOIT

[pakTHyeckoe 3aHsTHE 2
MarnuTtHOe B3anMoJieiicTBue. 3akoH Amrnepa u cuia JlopeHna.
3apshKeHHAs YACTHIIA B YJICKTPUYCSCKOM M MAarHUTHOM TIOJISIX.
JlabGopaTopHoe 3aHsATHS 2
HSy‘-IeHI/Ie MAar"gmMTHOI'O I10JIA ITIOCTOSIHHOI'O MarHurta
Paznea 5. KoeGanusi u BOJTHBI 35
Tema 5. 1. MexaHuueckue KoJjiedbanust ConepxaHue yueOHOro MaTepraa 7
KoneGarenbnass  cuctema.  CBOOOgHBIE  TapMOHHMYECKHE  KOJEOaHUS. 4
DHepreTuyeckoe OnucaHue (3aKOH COXpaHEHHUS MEXaHWYECKOW DHEpPrum).
Ammuntyaa u ¢asa konebanuit. CBsi3b aMIUIUTY/IbI KOJIEOAHUN HCXOTHON BEIUYUHBI
C aMmIUIMTyJaMu KosnebaHuii e€ ckopocth U yckopenus. Ilepumon u yacrora
koneOanmii. Ileprox Maibix CBOOOAHBIX KOJIEOAHHMI MATEeMAaTHYECKOTrO MasiTHUKA.
[Teproa cBOOOIHBIX KONEOaHHM MPYKUHHOTO MasATHUKA.
[Tonsatue o 3aryxaromux konebanusx. BoiHyxeHHbIE Konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHusi Ha BHUJ PE30HAHCHOM KPHUBOM.
ABToKOneOanus. TexHHUecKue yCTpOWCTBA U TEXHOJIOTMYECKHE MPOIECCHI:
METPOHOM, YacChl, Kauelu, My3bIKaIbHBIE HHCTPYMEHTHI, ceiicmorpad.
[MpakTHyecKoe 3aHsTHE 1
Pemenue 3ana4 Ha MaTeMaTUYECKUN U IPY>KUHHBIA MasiTHUK.
JlabopaTopHoe 3aHATHS 2
V3amepenne yckopeHusi CBOOOIHOTO MaICHHUS C TIOMOIIbI0 MasiTHUKA
Tema 5. 2. DIeKTPOMarHUTHBIE KoJieOaHUsI Conepxanue yaeOHOro MaTepraa 10
KoneGatenpubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KojieOaHUs B 8

ujeaIbHOM KonebarensHOM KoHType. @opmyna Tomcona. CBsi3b aMILUIUTYABI 3apsiaa
KOHJIGHCAaTOpa C AaMIUIMTYOM CHUJbl TOKa B KoOJeOaTeabHOM KOHTYpe. 3aKoH
COXpAaHEHHS OHHEPrud B HJICAIBHOM KoJeOaTeJbHOM KOHTYpe. 3aTyxarouiue
3JIEKTPOMAarHUTHBIE KoieOaHus. BeIHYXI€eHHBIE 3JIeKTPOMAarHUTHBIE KOJEOaHUS.
[TepemenHbIli  TOK. MOIIHOCTh TMEPEMEHHOIO TOKA. AMIUIMTYAHOE U
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NEHCTBYIOIIEE 3HAYCHHWE CUJIBI TOKAa ¥ HAMPsHKEHUS TPH Pa3IndHON  (popme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconaJIbHBIM TIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHCATOp U KaTylIka
MHAYKTUBHOCTM B LENU CUHYCOUJAIBHOIO INEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onanc nampspkenuid. WpeansHbiil Tpanchopmatop. IIpousBoacTto, mepenada u
notpeOaeHne dJIEKTPUYECKON SHEPTUH.

DKOJIOTUUECKHE PHUCKH TpPU MPOU3BOACTBE 3IEKTpodHepruu. KynbTypa
WCIIOJIb30BaHU 3JIEKTPOIHEPTUU B MMOBCEIHEBHOM KU3HU. TeXHUUECKUE yCTPOKCTBA
U TEXHOJOTMYECKHE MPOLECCHI: IEKTPUUYECKUI 3BOHOK, T'€HEpPAaTOp IMEPEMEHHOIO
TOKQ, JINHUU dJIEKTponepeaay.

Jlemoncmpayuu no teme B coorsercteun ¢ @OOII

IIpakTrueckoe 3aHATHE
Pemenue 3amau Ha Ko1e0aTENBEHBIN KOHTYP B TpaHChHOPMATOP.
Harpysku B 1ienu mepeMeHHoro TOKa.

Tema 5. 3. Mexannveckue 4 3J1eKTPOMarHUTHbIE BOJIHbI

ConepxaHue yueOHOro MaTepraa

TN

Ilonepeunble M TPOJOJBHBIE MEXaHMYECKHE BOJHBL. llepuon, ckopocThb
pacnpocTpaHeHus M JUIMHA BOJHBL. (CBONCTBA MEXaHMYECKHX BOJIH: OTPa’KEHUE,
npenomieHue, uHTepdepeHnus u audpakius. 3BYKOBbIE BOIHBI: CKOPOCTb,
TPOMKOCTb, BBICOTA TOHA, TeMOp 3BYyKa. LIlyMoOBOe 3arpsizHeHNE OKpYKAIOIIEH CpeIbl.

DONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBUSl M3JIY4YEHHUS IJIEKTPOMArHUTHBIX BOJIH.
BzanmHas opueHTanus BEKTOPOB E: E: ¥ B DJIEKTPOMarHuTHoil BosHe. CBolicTBa
3JEKTPOMAarHUTHBIX BOJIH: OTPa)K€HHE, [IPeIOMIICHUE, TOsIpU3alius, HHTephepeHLINs
u nudpakuus. [llkana snexkTpoMarHUTHBIX BONH. [IprMeHeHue 3IeKTpOMarHUTHBIX
BOJIH B TeXHUKE U OBITY.[I[pUHIIUTIBI pAMOCBSI3H U TEIEBUACHUS. DIIEKTPOMArHUTHOE
3arps3HEHUE OKPYXKAMOIIEW cpenpl. TeXHUYecKne YCTPOMCTBA M IMPAKTHYECKOE
NPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI, pajap, paAuONpUEMHUK, TEIEBU30p,
antenHa, Ttenedon, CBU-meub, ynbTpa3BykoBass JIUArHOCTHKA B TEXHUKE W
MEIUIUHE.

Jlemoncmpayuu o reme B coorBerctBur ¢ POOII

Tema 5. 4. OnTuka

ConepxaHue yueOHOro MaTepraa

14

[IpsimonuHEHOE pacnpoCTpaHEHUE CBE€Ta B OAHOpPOIHOW cpene. Jlyd,
TOYEYHBI HMCTOYHUK CBETA. 3aKOHBI OTPAKECHHUS M MpeaomiieHus cBera. [lomHoe
BHyTpeHHee oTpaxenue. IIpenenbHblii yroia. AOCOMIOTHBII M OTHOCHUTENBHBIM
IIOKa3aTcCJib HpeHOMHGHI/IH. HOCTOSIHCTBO YaCTOTHhI CBETA U COOTHOIICHUEC IJIMH BOJIH
Ipu  TIEpPexoJe MOHOXPOMATHYECKOTO CBETa Yepe3 TpaHuIly paszaena JABYX
ontrueckux cpea. Iloctpoenne m3o0pakeHuil B 1uiockoM 3epkane. Chepuueckue
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3epKaJia.

Xon nyueit B mpusme. ucnepcusi cera. Cobuparmniye U paccerBaronue
nuH3bl. DOKYCHOE PACCTOSHHUE W ONTHYECKas CUila TOHKOW JIMH3blL. 3aBUCUMOCTH
(OKYCHOTO paccTOsiHUS TOHKOW cQepruuecKkoll JHH3BI: OT €€ TreoMeTpuu Hu
OTHOCHUTEJIBHOI'O TIOKa3aTenss mpenomiieHus. PopMyna TOHKOW JMH3bI U €€
yBEIMYEHHE. XOJ JIy4ya, HPOWIEAIIEr0 JUH3Y I0J IPOU3BOJIBHBIM YIJIOM K €&
IJIaBHOW omnTHYeckor ocu. IlocTpoeHue M300pakeHUN TOYKM M OTpe3Ka MpsIMOM B
COOMpAIOIIMX M PACCEeMBAIOIIMX JHMH3aX M MX cuctemax. Onruyeckue npuOOpHI.
Pazpemaromass  cmocoOHocth. ['ma3 kak  onTtudeckas cucrtema. [lpenensi
IPUMEHUMOCTH F'€OMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Wutepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBus HaOMIOAEHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTHHE
OT JBYX KOTE€PEHTHBIX MCTOYHHMKOB. [IprMepbl Kiaccudeckux MHTEpQepeHIIMOHHBIX
cxeMm. [Tonspuzanus csera.

Hudpakmus cera. [dudpakumonnas pemérka. YcinoBue HaOMIOICHUS
[JIaBHBIX ~ MAakCMMYMOB IIpM  MaJEHUM  MOHOXPOMAaTMYECKOrO  CBE€Ta  Ha
T(QPaKIUOHHYI0 peméTKky. TexXHHYecKkue yCTpOHMCTBA M TEXHOJIOTHYECKHE
IpOLECChl: OYKH, JIyNa, HEpUCKol, (oToamnmapar, MHKPOCKOMN, IPOEKINOHHbBIN
anmapar, MPOCBETICHNE ONTHKH, BOIOKOHHAS ONTHKA, MU(PaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu no teme B coorsercteun ¢ POOII

IIpakTrueckoe 3aHaTHE 1

PerieHure 3a71a4 Ha MCIIOJIb30BAaHUE (POPMYIIBI TOHKOM JTUH3BI U AU(QPAKITMOHHYIO PEIIETKY.

JlabGopaTopHoe 3aHATHS 4

OrnpenencHue aOCOMIOTHOTO ITOKA3aTeIIs MPEIIOMIICHHUS CTEKIIa

I/I3MepeHHe JJIMHBI CBETOBOM BOJHEI C IIOMOIIIBIO HH(bpaKLIHOHHOﬁ PCLICTKH

KontponsHas padora Ne 5 o teme «OnTrkay 1
Paznes 6. OcHOBBI crieMaJIbHOH TEOPUH OTHOCHTEJIBLHOCTH. 2
Tema 6. OCHOBBI CHEIHATBbHOI TEOPHHN OTHOCHUTEIHLHOCTH Conepxanue yueOHOro MaTepraa 2

I'panuubl  NPUMEHMMOCTH  KJIACCUYECKOM ~ MEXaHMKH. [Toctynatet 2
CHELMAJIBbHOM TEOPUM OTHOCUTENBHOCTH. [IpOCTpaHCTBEHHO-BPEMEHHONW HMHTEPBAIL.
[IpeobpazoBanust  Jlopenna. YcinoBue  NPUYMHHOCTH. OTHOCUTENIBHOCTh

OJHOBPEMEHHOCTU. 3aMEJUIEHHE BPEMEHU U COKpAIICHHWE MIUHBL. OHeprus u
HMITYJIBC peJ'ISITI/IBI/ICTCKOI\/JI qaCTULbI. CBs13b Maccel C BHGPFHCﬁ n HMIIYJIECOM
PEISTUBUCTCKOM YacCTULBL. ODHEPrusi TMOKOosl. TeXHHYeCKue YCTpOWCTBA W
TEXHOJIOTMYECKHUE IIPOLECCHI: CIIyTHUKOBBIE NPUEMHUKHU, YCKOPUTEIU 3apsKEHHBIX
YaCTHIL.
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Hemoncmpayuu 1o Teme B coorserctsun ¢ ®OOIT

Pa3zpnen 7. KBanroBas ¢gusuka.

15

Tema 7.1. KopnyckyJIspHO-BOJHOBOI 1yaau3m

Conepkanue yueOHOr0 MaTepuaia

ol

Wsnyuenue abcomoTHO 4y€pHOro Tena. 3akoH cmemleHuss Buna. ['mmoresa
[Tnanka. ®OTOHBI U UX CBOMCTBA (PHEPTUS U UMITYIBC). DPOTOIDPEKT U ero 3aKOHHI.
Onwitet A.T'. CroneroBa. YpaBHeHue OiHmTeHa i dorodddekra. «KpacHas
rpanuna» porordpdexra. lasnenue. Onwitel [1.H. JIeGenena.

Bonnosbie cBoiictBa yactuil. Bomubl ne bpoitnsa. [[nuna BonHbl Ae bpoins
U pa3Mepbl OO0JIACTH JIOKAM3AlUUA JBUXKYIICHCS dacTUIbl. KopmyckymsipHo-
BOJIHOBOW ayanu3M. Jludpakmuss dJeKTpoHOB Ha kpucramiax. Crneuuduxa
n3MepeHniin B MuKpomupe. CoOTHOIIEHUs HeompenenéHHocte [ eiizenbepra.
TexHuyeckue ycTpoiicTBa UM TEXHOJOTMYECKME  IPOLIECCHI:  CHEKTPOMETD,
¢dorosnemeHT, (GOTOAATUYMK, TYHHENIbHBII MHUKpPOCKOI, COJIHEYHass Oaraped,
CBETOJINO/I.

Jemoncmpayuu no teme B coorsercteun ¢ POOII

[pakTudeckoe 3aHsATHE
Perienue 3a1a4 Ha PoT03((HEKT U €ro 3aKOHBI.

Tema 7.2. ®u3uka aroma

Cojeprkanue yueOHOT0 Marepuaa

N

OnbITEl MO KCCIAEAOBAHUIO CTPOEHMs aroma. llmanerapnHas monens aTroma
Pesepdopna. Iloctymnarsl bopa. U3nyuenne u nornomeHnue GOTOHOB MPU MEPEXOe
aToMa C OJJTHOTO YPOBHS SHEPTHH Ha IPYrOu.

Buapl cniektpoB. CrekTp ypoBHEH sHepruu aroma Boaoponaa. CIIOHTaHHOE U
BBIHYXKJEHHOE  UW3JydyeHHe cBera. Jlazep. TexHuuyeckue  ycTpoWCTBa U
TEXHOJIOTMUECKUE TPOLECChl: CHEKTPaJbHbIA aHaiu3 (CIEKTPOCKOI), Jasep,
KBaHTOBBIA KOMITBIOTED.

Jemoncmpayuu no teme B coorsercteuu ¢ @OOI1

Tema 7.3. @®U3MKa ATOMHOTO S/APA H 3JIEMEHTAPHBIX YaCTHIL

Cojeprxanue yueOHOro Marepuaia

Hyxnonnas monens sigpa ['elizenOepra—Banenko. 3apsig 1 MacCoBO€ YHUCIIO
anpa. M3orombl. PaguoaktuBHOCTh. Anbda-, 0Oera-, ramma-usiaydeHue. 3aKoH
paaMoakTUBHOIO pacnazna. PaauoaktuBHble wu3oTonbl B mpupoae. CBoiicTBa
MOHMU3HUPYIOIIETO W3JIYy4YeHUsA. BiMsHHE paiuOaKTMBHOCTH HA JKUBBIE OPTaHU3MBI.
EcrectBennslii Gpon uznydenus. [Jozumerpus.

DOHeprusi CBsI3U HYKJIOHOB B siape. SaepHbie cuibl. JledekT macchl snpa.
SAnepubie peakuuu. [lenenue u cuHTe3 saep. fAaepHble peaktopbl. I[IpoGiembl
YIPABISAEMOr0 TEPMOAAEPHOIO CUHTE3a. DKOJIOTHUECKUE ACTIEKTHI Pa3BUTHS SAEPHOU
DHEPIEeTHUKHU.
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Meronpl  perucTpalMd M HCCIEIOBAaHHMS  DJIEMEHTAapHbIX  YaCTHILI.
DOyHAaMEHTAJIbHBIE ~ B3aUMOJCWUCTBUA.  bapHOHBI,  ME30HbBI W JICHITOHBI.
[IpencraBienne o CrangapTHONM Mojenu. TémHas maTepus W TEMHAs SHEPrus.
EnuHcTBO  Qu3Mueckoil  KapTMHbI ~ MuUpa.  TeXHUYECKHEe  YCTpOWCTBA H
TEXHOJIOTHYECKHE MPOLECCHl: JTO3UMETpP, Kamepa BuibCoHa, sAIepHBIA peakTop,
TEPMOSZICPHBII peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAsI TOMOrpadusi.

Jemoncmpayuu no teme B coorsercteun ¢ POOII

Pazjen 8. DjieMeHTHI ACTPOHOMUH U ACTPOPUZHMKH 4
Tema 8.1. Dj1eMeHTHI ACTPOHOMHUH H aACTPOPU3NKH Coneprxanue yueOHOro MaTepuana 4
Otanbl pa3BUTHUS aCTPOHOMHUU. [IpUMEHMMOCTh 3aKOHOB (H3UKU IS 4
OOBSICHEHHSI TMPUPOABI KOCMHYECKUX OOBEKTOB. METOapl acTpOHOMUYECKUX
uccinenoBanuii. COBpPEMEHHBIE  ONTHUYECKHE  TEIECKOIbI,  PaJUOTEICCKOIBI,
BHeaTMoc(epHas actpoHomus. Bupn 3BE3mHoro Heba. Co3Be3musi, spKue 3BE3MBL,
IJIAHETHI, nX BuauMoe ABrmkeHne. Conneunas cucrema. ConHna u 3BE3/1. 3BE3ABI, UX
OCHOBHBIC XapaKTEePUCTHKU. J[uarpamma «CHEKTpadbHBIM KIAaCC — CBETUMOCTHY.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJIg 3BE3J TJIABHOM IOCIIEI0BATEIBLHOCTH.
Buyrpennee ctpoenue 3B€31. COBpeMEHHBIE NMPENCTABICHUS O MPOUCXOKIACHUU U
sBooniu CosHIa U 3BE37. DTarlbl )KU3HU 3BE3L.

Mineunbii [lyte — Hama ["amaktuka. [lonoxenue u aBuwkenne ConHia B
lanmaktuke. Tunsl ramaktuk. PaguoranakTuku u kBaszapbl. UEpHbIE IBIPHI B sIpax
ranakTuk. Pacmmpenue Bceenennoii. 3akon Xa06ma. Pa3zberanue ramaktuk. Teopus
bonwmoro B3peiBa. PenmukToBOe m3nmydenwe. MacmrtabHas cTpykTypa BceneHHOM.
Meraranaktuka. Heperménnblie mpo6iemMbl acTpOHOMUMU.

Habnwoenus 1o Teme B cootBerctBuu ¢ POOII

Koncyapranun 9
IIpoMe:xyTouHasi aTTecTANMA 18
CamocTtosiTenbHast padoTa 9
NupuBuayanbHbIH IPOEKT
TemaTuka:

— Pa3paboTka mabopaTopHBIX paOOT M JEMOHCTPALMOHHOTO YKCIIEPUMEHTA 10 PA3INYHBIM pa3JieliaM;

- Pa3pa60TKa CIIpaBOYHHUKA I10 (1)I/I3I/IK€ IUIA CTYACHTOB KOJUJIC KA,

— Paszpabotka cOopHUKa 3a1a4 415 moctyruieHus B PIPTY;

- HpOGKT MCTOAHUYCCKUX pa3pa60TOK 10 OTACJIBHBIM TEMAM JIA KaOMHeTa (bl/ISI/IKI/I;

— buorpadus u TBOpUECTBO YUEHBIX.
Bcero 210
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3 YCJOBUSA PEAJIM3AIIMA YYEBHOMN JUCIIUITIJINHBI
3.1 TpeGoBaHNsi K MUHUMAJBLHOMY MaTePHAIbHO-TEXHHYECKOMY 00ecrevdeHn 0

Peanuzanus mporpaMMbl AUCHUIUIMHBI TpeOyeT HATMYHs yueOHOro KaOMHeTa
«DU3NKN Y,
O6opynoBanue yueOHOro KaOUHETa:

—  II0CaJOYHBIC MECTA MO0 KOJIUYECTBY O0YUAIOIINXCS;

— palouee MeCTO MpernoaBares;

—  KOMIUIEKT y4eOHO-METOIUYECKUX U Yy4eOHO-HarJIAJHBIX OCOOUH; OCHOBHOI
y4eOHUK WK TTocoOue; yueOHbIH MaTepuat;

— JIeMOHCTpallMOHHOEe 00OopyAoBaHHE (OOIIEro Ha3HAYEHUS M TeMaTHYeCKhe
HaOOpHI);

— naboparopHoe oOopymoBaHue (OOIIEr0 HA3HAYCHUS H TEMaTUYCCKHE
HaOOpHI);

—  OubnuoTeuHsbIi GoHI.

TexHuueckue cpeacTBa 00ydeHus:
- KOMIIBIOTEpP C JUIEH3MOHHBIM TMPOrpaMMHBIM oOOecredeHreM OOIIero

HazHaueHus (pabodee MECTO IpernoaaBaTess. )
- BUICOIIPOCKTOP.

3.2 NndopmanuoHHoe odecniedeHne 00yYeHUs
OCHOBHBIE HCTOYHUKH:

1.KacesstnoB B.A. ®wusuka, 10 kmacc, AxmnmoHepHoe oOmiecTBo «l3marenscTBo
«IIpocsemenuey, Yrioybnaennoe ooyuenue, 2022

2.KacessnoB B.A. ®wusuka, 11 kmacc, AkunumoHepHoe obmiectBo «l3naTenscTBO
«IIpocsemmenuey, Yriayonaennoe ooyuenue, 2022

3. I'paue A.B.[IloroxxeB B.A., Canenxuii A.M., bokoB ILIO. ®dusuka, 10 xmacc,
AxuumonepHoe ob6mectBo «M3natenbetBo «IIpocBemenue», Yrinyonennoe ooyuenue, 2022

4. I'paueB A.B.lIloroxeB B.A., Caneuxuit A.M., bokoB IIL.FO. ®usuka, 11 kimacc,
AxktmonepHoe o0mectBo «M3aarenbctBo «IlpocBemenney, Yrinyonennoe ooyaenue, 2022

5.Kabapmun O.0.,0Opnos B.A.,.OBenunk 3.E.m npyrue; mox pemakuueit I[Iunckoro
A.A. Kabapauna O.D., Dwusuka 10 «macc, AkmuoHepHoe o0miecTBo «l3marenscTBo
«[Ipocemenuey, Yrimybneanoe ooyuenue, 2022

6.Kabapnun O.0.,0OpnoB B.A.OBenunk D.E.nm apyrue; non penakiueit ITunckoro
A.A. Kabapauaa O.®., dwusuka 11 kimace, AxknuoHepHoe oOmiecTBo «l3marenscTBo
«IIpocBemenuey, Yriayonaennoe ooyuenue, 2022

JlomOMTHUTENBHBIE HCTOYHUKH .

1. MsaxumeB I'.4., IlerpoBa M.A., CrenanoB C.B. u apyrue, 10 ximacc, AKIIMOHEPHOE
obmectBo «M3narensctBo «lIpocBemenney, Yriayosiennoe ooyaenue, 2022

2. Msaxumes I'.4., [lerpoa M.A., CrenanoB C.B. u npyrue, 10 kiacc, AKuHOHEpHOE
obmectBo «M3narenbctBo «lIpocBemenne», YrimyoiaeHHoe o0yduenue, 2022

3. Kacarkuna, N.JI. ®usuka mist komemked [Tekcr]: yued.mocobue/M.JI. Kacarkuna.—
PocroB n/Jl: ®enunkc, 2022.-671 c.

4. Aitzennion, A. E. ®wusuka : yueOHUK B IPAKTUKYM JIJIsl CPETHETO MPOdeCCHOHATBHOTO
obpazoBanmsi / A. E. Alizeniion. — Mocksa : M3parensctBo FOpaiit, 2022. — 335c¢c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-00795-4. — TekcT : 31MeKTPOHHBIN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/470950 (mxara oopamenus: 06.04.2021).
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOM JUCIUTLIAHBI

Pe3yabTarhl 00y4yeHus

Kpurepuu
OIIeHKH

®DopMbl U METO/IbI OLIEHKH

B pesynbTaTe ocBoeHHs yueOHOW NUCIUIIINHBI 00yJaIOMUiCs JOKEeH MPOIEeMOHCTPHPOBATh

npeomemHtble pe3yabTATHl OCBOCHUS yaeOHOU mucruiuimael OY 1,09
DuznKa»

Ipl chopMHUPOBAHHOCTh IMPEICTABICHUM O POJIM U MecTe
($U3UKK U aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTHHE MHPA, O
cucteMooOpasyromed poid (PU3NKH B PA3BUTHU E€CTECTBEHHBIX
HayK, TEXHUKM U COBPEMEHHBIX TEXHOJIOTMH, O BKIAJe
POCCHICKHMX M 3apyOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH;
MOHUMaHHE (PU3NYECKOW CYIIHOCTH HaOII0AaeMbIX SBJICHUN
MHUKpPOMHUpPA, MakpOMHUpa U MeraMupa; IIOHUMaHue pOJu
aCTPOHOMUHU B IIPAKTUYECKOM JEATECIBHOCTA YEIOBEKa U
JAJIbHENIIEM Hay4yHO-TEXHUYECKOM pa3BUTHM, PO (U3UKU B
dbopmMupoBaHUU Kpyrozopa M (QYHKIHMOHAIBHOM TI'PaMOTHOCTH
YeJIoBEKa ISl PEIICHMS IIPAKTUYECKUX 3a/1a4;

IMp2  chOpMUPOBAHHOCTH  yYMCHHH  PACIIO3HABATH
buznveckue sBICHHUS (MPOLECCh) U OOBSICHATH MX HAa OCHOBE
M3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE U  PaBHOYCKOPEHHOE

MPSIMOJIMHCHOE JIBMKCHHE, CBOOOIHOE MAJCHHUE TEJ, JBHKCHUE
10 OKPY)KHOCTH, WHEPITHS, B3aUMOJICHCTBUE Tell, KOJIeOaTeIbHOe
IBUKEHHE, PE30HAHC, BOJHOBOE JABIDKEeHUE;  auddy3us,
OpOYHOBCKOE JIBMIKCHHE, CTPOCHHE >KHIKOCTEH W TBEPHBIX Tel,
W3MEHeHue o0beMa Tel TpH HarpeBaHWM  (OXJIAXKICHHH),
TEIUIOBOE paBHOBECHE, HCIApEHHe, KOHJICHCAllUs, IJaBJICHHE,
KPUCTAJUTH3AIMUS, KUTIEHUE, BIAKHOCTh BO3/1yXa, CBS3b CPEIHEH
KHHETHYECKOH OHCPrun TCIIJIOBOIO ABHIXXCHHUA MOJICKYJI C
a0CONIOTHON TemIepaTypoi, MOBBIIIICHUE JaBJICHUS ra3a MpU ero
HArpeBaHUU B 3aKPBITOM COCYIE, CBA3b MEXIY IapaMeTpaMu

COCTOSIHHUA rasa B nusomponeccax, QJICKTpHU3alIuA TECI,
BSaHMOﬂeﬁCTBHe 3apAa0B, HaArp€BaHHC IIPOBOAHHKA C TOKOM,
B3aMMOJCHCTBHE MAarHHUTOB , QJICKTPOMAarHuTHasA HUHAYKIOUA,

JNIEHCTBUE MArHUTHOT'O TIIOJSi Ha TMPOBOJAHHK C TOKOM H
JIBUKYIIUICS 3apsi, 3JIEKTPOMAarHUTHBIE Kolle0aHUsi W BOIHBI,
NPSIMOJIMHEMHOE pacnpocTpaHeHue CBeTa, OTpa)KeHUeE,
npeoMiieHue, HWHTEpPEpeHnus, AUPPaKIus W TMOISIpHU3aIUs
cBeTa, Aucrepcus cBeta; (oTtornekTpudeckuil 3¢dekt, cBeToBoe
JaBJIEHWE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aToMa
BOJIOPO/1a, ECTECTBEHHAsI K UICKYCCTBEHHAs PaJOAKTUBHOCTB;
Ip3 BiageHUE OCHOBOMOJATAIOUUMH  (UZUYECKUMU
MOHATUSAMU W BEIUYMHAMHU, XapPaKTEPU3YIOUUMH (PUINUECKUE

IMpOoLICCChI (CB?ISB,HHBIMI/I C MCXaHHUYCCKUM JABHKXCHHEM,
BSaHMOHeﬁCTBHCM TECI, MEXaHUYCCKUMHU KOJIEOAHUSIMHU n
BOJIHAMMH, ATOMHO-MOJICKYJIIPHBIM CTPOCHHEM BCIICCTBA,

TEIUIOBBIMH ITPOLIECCAMU; IIEKTPUUECKUM U MAarHUTHBIM MOJISIMH,
JIEKTPUUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMH KOJEOaHUAMU H
BOJIHAMHU; OINTHYECKUMH SBJICHUSIMHU; KBAHTOBBIMU SIBICHUSMH,
CTPOGHHMEM aroMa MU aTOMHOIO fJ1pa, paguOaKTHUBHOCTHIO);
BJIa/ICHUE OCHOBOIOJIAralOIMMU aCTPOHOMHUYECKUMH MOHSTUSIMU,

XapakTepuctu
KA
JEMOHCTpUpPYE
MBIX 3HAHHH,
yMEHUH
«OTaIUYHO» -
TEOpPETHYECKOe
coJiepyKaHue
Kypca OCBOEHO
MOJTHOCTBIO,
0e3 1pobenoB,
yMEHUs
chopmupoBaH
BI, BCE
PEeAyCMOTPEH
HBIE
IIpOrpamMmou
yueOHbIe
3aJJaHus
BBITIOJIHEHBI,
KauecTBO
BBITIOJTHEHU S

ux

OLIEHEHO
BBICOKO.
«Xopomo» -
TEOpPETUYECKOe
coJiep>kaHue
Kypca OCBOEHO
MOJTHOCTHIO,
0e3 mpobemnos,
HEKOTOpbIe
YMEHUS
chopMHUpOBaH
Bl
HEI0OCTAaTOYHO,
BCE
PeIyCMOTpPEH
HBIC
[IpOrpamMmou
yaeOHbIe

-0Ipoc oOyyaroumxcs
(ycTHBIH, MACbMEHHBIN,
(pOHTANbHBIH,
VHIUBUTyJIbHBIMH,
IpyNIoBoil);

-akTMBHass  pabora  Ha

y‘le6HOM 3aHATHUH,

-CaMOCTOATEIbHAS
MOJArOTOBKAa  MaTepuaia
(pedeparsi, JTOKJTaJIbl,

COOOI1IEeHs, KPOCCBOP/IbI,
TECTHI U JIp.);

-BBINIOJIHEHUE
KOHTPOJIbHBIX,
MPAKTHYECKUX, TECTOBBIX,
MIPOBEPOYHBIX pabor,
WHIMBUIYTbHBIX

IIPOEKTOB U JPYTUX padoT;
-3K3aMEeH
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MO3BOJISIIOLIMMHU  XapaKTEPU30BaTh MPOLECCHI, MPOUCXOAIINE HA
3BE€3/1aX, B 3BE3JIHBIX CHCTEMaX, B MEXTaJIaKTHYECKON Cpelie;
JBUKEHHE HEOECHBIX TeJ, HBOJIIOLINIO 3Be3]1 U BeeneHHoil;

IIp4 BiIaieHUE 3aKOHOMEPHOCTAMHU, 3aKOHAMH U TEOPHUSIMU
(3akoH BcemupHoro tarotenus, I, 11 u IIl 3axonst HetoToHa, 3akoH
COXpAaHEHUsT MEXaHWYECKOM HHEpPruM, 3aKOH COXpaHEHUs
MMITYJIbCA, MPUHIHUIT CyIepno3uLun cul, MPUHIUII
PaBHOIPABHOCTH MHEPIHAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHI0 CTPOECHHS BEIIECTBA, Ia30BbIC 3aKOHBI,
NEpBbIi  3aKOH  TEPMOJUHAMUKH; 3aKOH COXpAaHEHUS
AJIEKTPUYECKOr0 3apsaa, 3akoH Kyiona, 3akoH Oma 15 yyacTka
nenu, 3akoH Owma JuIsi TOJHOM DSJIEKTPUYECKOW IIETH, 3aKOH
Hxoyns - Jlenna, 3aKOH SJ€KTPOMAarHUTHOM WMHIYKIUHU, 3aKOH
COXpaHEHHUs PHEPrUH, 3aKOH MPSIMOJIUHEUHOI0 paclpOCTPAHCHUS
CBETa, 3aKOH OTPAXKEHMsI CBETA, 3aKOH MPEJIOMIICHUSI CBETA; 3aKOH
COXpAHEHUs HHEPIrHM, 3aKOH COXPAHEHUsSI HMIIYJbCa, 3aKOH
COXpaHEHHUs  DJIEKTPUYECKOrO  3apsja, 3aKOH COXpaHEHUs
MaccoBOIro uucia, mHocTynaTel bopa, 3akoH pajanoakTUBHOIO
pacmaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH TpU aHamu3e (U3WYECKUX SBJICHUH WU
IIPOLIECCOB;

IIpS ymeHue  yYUTHIBATH
W3YYEHHBIX  (PU3NYECKHX  MOJeINei:
WHEpIUadbHas CHUCTEeMa OTCYeTa, HWICAIbHBIM Tra3; MOJAeNIU
CTPOEHHUS Ta30B, KUIAKOCTEM H TBEPIbIX TEJ, TOYCUHBIN
ANEKTPUYECKUN 3apsij, saepHas MOJAEIb aroMma, HYKIOHHas
MOJIEJTb AaTOMHOT'0 SIpa MPH PEIIeHUH (PU3UYECKUX 3a/1a4;

IIp6 BiageHue  OCHOBHBIMH  METOJAMH  HAy4YHOI'O
MO3HAHMS, MCIONb3yeMbIMH B (U3UKE: MPOBOIUTH MPSIMBIE H
KOCBEHHBIC  HW3MEpEeHHsS  (PU3WYECKMX  BEJIMYMH, BBIOMpas
ONTHUMAJIBHBIA CIOCO0 W3MEPEHHS W HCIONb3YysS HW3BECTHBIC
METO/bl  OLIEHKM TOTPEIIHOCTEed  U3MEpPEHMH, MPOBOJIUTH
UCCIICIOBAHNE  3aBUCUMOCTEH  (DU3MYECKUX  BEIMYHUH  C
WCIIOJIb30BAaHUEM TIPSIMBIX WU3MEPEHHH, OOBSCHATH TMOIYYCHHBIC
pe3yabTaThl, UCTIONB3Ys (HU3HUECKUE TEOPUH, 3aKOHBI U TTOHATHS,
U JIeNaTh BBIBOMBI; COOMIONATh MpaBmia O0€30MacHOr0 Tpyaa MpH
MIPOBE/ICHUM HUCCIIEIOBAaHUN B paMKax yueOHOTO HKCIIEpUMEHTa U
yueOHO-UCCIIEeIOBATENLCKON  JEATENIbHOCTH C  HCIOIB30BaHUEM
IUQPPOBBIX  U3MEPHUTEIbHBIX  YCTPOMCTB U JaOOpPaTOpHOro
00opynoBaHus;, CPOPMUPOBAHHOCTH MPEACTABICHUNA O METOJax
MOJIYYEHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUU;

Ip7 chOopMUPOBAHHOCTH YMEHHUS pelIaTh pPacUCTHHIC
3aJaud C SBHO 3aJaHHON (pU3MUECKOW MOIENbIO, HCIOIb3Ys
buznyeckue 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHajn3a yCJIOBUSA
3aJaun BBIOMpaTh (DU3MUYECKYIO MOJEINb, BBIACIATH (DU3HUECKUE
BEIMYUHBI W  (QOPMYJbI, HEOOXOAUMBIC [IJIi €€ PpEIICHUs,
IIPOBOJIUTH PACUYEThl U OLIEHUBATh PEAJBHOCTh IOJYYEHHOIO
3HaYeHHs (U3MUYECKON BEIMYUHBI, pElIaTh Ka4eCTBEHHbIE 33/1a4H,
BBICTpauBast JIOTMYECKH HEMPOTUBOPEUYUBYIO LIETIOUKY
paccyXJIeHU ¢ OMOPOW HAa U3YyUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUE SIBICHUS,

IIp8 chOpMUPOBAHHOCTh YMEHUS IPUMEHSTH TIOJTy4EHHBIC
3HaHUSL JUIsl  OOBSICHEHHUsI YCIOBHUU TPOTEKaHUS (HU3UIECKUX

I'PaHHIIbI IIPUMCHCHU A
MaTcepHualibHasA  TOYKaA,

3aJ]aHHs
BBIITOJTHEHEI,
HEKOTOpHIE
BUIBI 3aJaHUM
BBIITOJTHEHBI C
OIIMOKAMH.

«Y10BJIETBOP
HTEJIbHO» -
TEOPETUYECKOE
coziepKaHue

Kypca OCBOEHO
YaCTHYHO,
po0eItbI

HO
HE
HOCSIT
CYIIECTBEHHOT
0 Xapakrepa,
HEO0OXOIUMBIE
YMCHHS
paboThI ¢
OCBOCHHBIM
MaTepUaIOM B
OCHOBHOM
chopmupoBaH
BI,
(OONBIIMHCTBO
PeyCMOTPEH
HOE
MIPOrpaMMoit
00y4deHHS)

«Heynosyers
OPUTEJTBHO -
TEOPETHIECKOE
coJiep)KaHue
Kypca He
OCBOEHO,
HE00XOIUMBIE
YMEHHUS HE
chopMUpOBaH
b,
BBLIIOJIHEHHBIE
yueOHbIe
3aJaHMs
coJiepKat
rpyobie
OIIMOKHU
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SIBIIGHUW B MPHUPOJIEC U JJIS MPUHSATHUS MPAKTUYECKUX PEIICHUI B
MOBCETHEBHOM JKM3HM sl olecrieueHus: O€30MacHOCTH MpHU
oOpamieHUu ¢  OBITOBBIMH NpUOOpaMH W TEXHUYECKUMH
YCTPOICTBAMHU, COXpPAHEHHUs 3J0pPOBbS U COOJIOJCHUS HOPM
HKOJIOTMYECKOr0 TOBEJICHUSI B OKpYXarollel cpeje; MOHUMaHUe
HEOO0XOMMOCTH MPUMEHEHUS JOCTHKEHUH (PU3UKU U TEXHOIOTUI
JUIsl pallMOHAJIBHOTO IIPUPOIONONb30BaHUS;

Mp9 chHOopMUPOBAHHOCTH COOCTBEHHOM TMO3HMIUU IO
OTHOIIEHUIO K (U3NIECKON HH(POPMALIUH, TTOTYIaEMON U3 Pa3HbIX
UCTOYHUKOB, YMEHUH HCHONb30BaTh LU(POBBIE TEXHOIOTUU JUIS
IIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETALUU U MPEACTABICHUS
yueOHOW M Hay4yHO-NIONYJsspHONW MH(pOpPMAIMH; pa3BUTHE YMEHUN
KPUTHYECKOI0 aHaIM3a Mojay4aeMoi nHpopMaluu;

Ip10 oBIajcHWE YMEHHUSAMH pa0doTaTh B TpyIIe C
BBIMIOJTHEHUEM PAa3IMYHBIX COLHUANbHBIX pOJIeH, IJIaHUPOBATh
paboTy TpyHmbl, palMOHAIBHO paclpeAesiTh NesATEIbHOCTh B
HECTAHJIAPTHBIX  CUTYyallMsX, aJEeKBaTHO OLICGHUBATh BKJIAJ
KaX/I0r0 M3 YYaCTHHMKOB T'PYIIBl B PEUICHHE paccMaTpUBAEMOM
pOOJIeMBI;

Ipll oBnagenue (cHOpMUPOBAHHOCTH MPEICTABICHUIN)
npaBujiaMu  3anucu  puzndeckux (Gopmyn perabedHO-TOUeUHOM
cucteMbl o0o3HaueHui JI. bpaitns (as1s cienpix U CliaboBUIAIINX
o0yJarommxcs).

Ip12 chopMHpPOBAHHOCTH TOHUMAHUA POIU (PHU3UKU B
SKOHOMUYECKOH, TEXHOJOIHMYECKOH, COIMAIbHOM M STHYCCKOU
chepax JAEATEIBHOCTH 4YeNOBEKa, POIM M MecTa (HU3UKU B
COBPEMEHHOM HAy4YHOM KapTUHE MHpa; POJIM ACTPOHOMHH B
MPAKTHUYECKON AEATeIbHOCTH YeJIoBeKa M JallbHEHIIEeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH;

IIp13 c(OPMHUPOBAHHOCTh  CHCTEMBl 3HAaHHH O
(bu3nyeCKuX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, JEHCTBYIOLINX
HA  YPOBHSAX  MHUKPOMHpa, MakpoMHpa U  MeErammpa,
NpPEICTaBICHUI O BCeoOmEeM XapakTepe (U3NYECKUX 3aKOHOB;
MIPEACTABIICHUN O CTPYKTYPE IMOCTPOCHHS (PU3MUECKOW TEOpHH,
YTO TMO3BOJMT OCO3HATh POJib (YHAAMEHTAIbHBIX 3aKOHOB H
IIPUHILIUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, OHATH
IPaHULIBI TPUMEHUMOCTH TEOPHil, BOSMOXXHOCTU UX MPUMEHEHUS
JUISL OIMCAHUS €CTECTBEHHOHAYUHBIX SIBIIEHUH U MPOIIECCOB;

IIp14 chopMuUpPOBAaHHOCTH YMEHHUS pPAa3JIM4aTh YCIIOBHS
NPUMEHUMOCTH Mojened (U3MYeCKuX Tel U  IPOLECCOB
(sBNEeHMI): WHepIHalbHAs CHUCTEMa OTCYeTa, MaTepualbHas
TOYKA, PABHOYCKOPEHHOE JBIKEHHE, CBOOOAHOE TMajeHue,
abcomoTHO ympyras Jjedopmanusi, aOCOMIOTHO YIOPYroe u
a0CONIIOTHO HEYIPYTroe CTOJIKHOBEHHMS, MOJIeNIel ra3a, MHUAKOCTU
U TBEpIOro (KpUCTAUIMYECKOro) Tena, UAeaJbHOro rasa,
TOUYEYHBIN 3aps]l, OAHOPOJHOE AIEKTPUUECKOE T10JI€, OAHOPOJHOE
MarHuTHOE MoJie, TApMOHUYECKHE KOleOaHus, MaTeMaTUu4eCKui
MasiTHUK, WJICATbHBIN TPYKUHHBIM MasSTHUK, TapMOHUYECKUE
BOJIHBI, MWJCaJbHBIA KoJeOaTeNbHBIA KOHTYp, TOHKas JIMH34;
MOJIEJIe aToMa, aTOMHOT'O SIZJpa U KBAHTOBOM MOJIEJIU CBETA;

IIp15 c(OpMHUPOBAHHOCTh YMEHHUS OOBSICHATh
0COOEHHOCTH TMPOTEKaHHs (PU3MUYECKUX SIBJICHUN: MEXaHHUYECKOEe
JIBUKEHHE, TEIJIOBOE JBM)KEHHE YaCTHUIl BEIIECTBA, TEIJIOBOE
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paBHOBecHe, OpOYHOBCKOE JABMXKEHHE, Iu(Qy3usi, HUCIapeHHue,
KWMEHWE U KOHJIEHCAllWsl, IUIaBJIEHUE U KpUCTAJIM3alus,
HAIPaBJIEHHOCTh TeIuionepeiauu, AJIEKTPU3ALUU Ten,
SKBUIIOTECHIIMAIBHOCTU IOBEPXHOCTU 3apsKEHHOI'O IPOBOJHUKA,
AJIIEKTPOMArHUTHOW WHAYKLHUH, CAMOUHIYKIHMH, 3aBHUCUMOCTH
COMPOTHUBJICHUS] MOMYNpoBOAHUKOB "pP-" wu  "n-tumoB" oT
TEeMIIepaTypbl, pPe30HaHCa, WHTep(PEpeHIMH BOJH, IU(PPAKLUH,
JCTIEPCUH, TIOJHOTO BHYTPEHHETro OTpaxkeHHs, (PoTodddexT,
(GU3MYECKHUE TMPUHIIMIBI CIEKTPAIbHOTO aHalnu3a W padoThI
nazepa, "ambda-" m "OGera-" pacmaabl saep, raMma-u3IydeHue
A1ep;

IIp16 chopMUpOBaHHOCT YMEHHH HPUMEHATH 3aKOHbI
KJIACCUYECKOM  MEXaHHWKH,  MOJNEKYISpHOM  (GU3UMKH |
TEPMOJIUHAMUKH, 3JIEKTPOJUHAMUKN, KBAHTOBOH (M3MKM JUIsA
aHalM3a U OOBACHEHUS SBJICHUI MHKpPOMHpa, MakpoMupa |
Meramupa,  pasnu4yarb  ycioBHs  (TpaHMIIbI, 0011aCTH)
OPUMEHUMOCTH (U3NYECKUX 3aKOHOB, ITOHMMAaTh BCEOOLIHIA
xapaktep (GyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpPaHEHMS
MEXaHUYECKOW DJHEPIruM, 3aKOH COXPAHEHMsI HMIIYJIbCa, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NMEPBBIM 3aKOH TEPMOIMHAMHUKHU, 3aKOH
COXpAHEHHUs  JJIEKTPUYECKOro  3apsja, 3aKOH COXpaHEHHs
SHEPTrUU) U OrPAaHUYCHHOCTh HCIOJIb30BAHMSI YACTHBIX 3aKOHOB;
aHATM3UpPOBaTh (PU3UYECKHE MPOLIECChl, HCIONIb3Ysl OCHOBHBIC
MOJIOKEHUS, 3aKOHbl M 3aKOHOMEPHOCTH: OTHOCUTENIbHOCTb
MEXaHUYECKOTr0 JIBUKECHMUS, bopMyIbL KUHEMaTUKU
PaBHOYCKOPEHHOI'0 JABMKEHMsI, mpeoOpazoBanus [amwes mmis
CKOpPOCTH M IIepeMelleHusi, Tpu 3akoHa HplOTOHA, NpuUHIUD
oTHOcUTenbHOCTH ['anuiesi, 3aKOH BCEMHPHOIO TATOTEHUS,
3aKOHBI COXPAHEHHUS MMIYIbCa U MEXaHHYECKOW SHEPTUH, CBSI3b
paboTBl CHUJIBI C U3MEHEHUEM MEXaHWYECKOH SHEPTUH, YCIOBUS
paBHOBECHS TBEPAOIO TENa; CBSI3b JABJICHUS MJICAIBHOIO T'a3a co
CpPEIHEH KHHETUYECKOW DHEpPruel TEIJIOBOTO JBHUXKCHHUS U
KOHIIEHTpALMEl €ro MOJEKYJl, CBSI3b TEMIIEpaTyphbl BELIECTBA CO
CpeaHed KHUHETUYECKOW SHEPrueil €ro 4acTull, CBS3b J1aBJICHUS
UJEaTbHOrO Ta3a ¢  KOHIIGHTpAalMell  MOJeKyl U ero
TeMIeparypoil, ypaBHeHue MenneneeBa-Knanelipona, nepsbiit
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS SHEPIMH B TEIUIOBBIX
mpoleccax; 3aKOH COXPAHEHMs AJIEKTPUYECKOro 3apsija, 3aKOoH
Kyiona, noTeHINaIbHOCTh 3JIEKTPOCTATUYECKOTO OIS, IPUHIUIT
CYNEPNO3UILIMU DIIEKTPUYECKUX MoJier, 3akoHa KylioHa; 3aKOHBI
OmMma s yyacTKa LIeTd U JJI 3aMKHYTOM 3JIEKTPUYECKOl LemnH,
3akoH Jlxoyns-JIeHna, 3akoH 3JEKTPOMarHUTHOM HWHAYKLUH,
IIPaBUIIO Jlenua, HOCTYJ1aThl CHelMaIbHOM TEOpUU
OTHOCUTEIBHOCTA OWHINTEHHA, YpaBHEHUE OWHINTEHHA IS
¢dorordpdekra, mepBrlii M BTOpOM mocrynatsl bopa, mpuHUUD
HeolpeneneHHocT ['elizeHOepra, 3aKkOH COXpaHEHUs 3apsja,
MaccoBOI'O YHWCIa U DJHEPrUM B SJOCPHBIX pEaKIMsIX, 3aKOH
paZoaKTUBHOIO pacnana;

Ip17 c(OpMHUPOBAHHOCTH YMEHUI IPUMEHSATH
OCHOBOIOJIAralolue AacTPOHOMUYECKHE [MOHSATHS, TEOpUU U
3aKOHBl JUI1 aHajdM3a U OOBACHEHMS (U3NYECKUX MPOIECCOB
INPOUCXOASIIMX Ha 3BE3JaX, B 3BE3JHBIX CHCTEMaX, B
MEKTaJIaKTHUECKON cpesie; ABUKEHUsI HeOECHBIX TeJl, SBOJIOLUU
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3Be3 U BeeneHnHoii;

IIp18 cdopmupoBaHHOCTE yMEHUM HCCIENOBaTh MU
aHaAJIM3UPOBaTh Pa3HOOOpa3Hble (PU3MUECKUE SBJICHUS U CBOMCTBA
O00BEKTOB, MPOBOJIUTH CAMOCTOSITENIbHBIE HCCIIEJJOBAaHUS B
peaybHBIX H JIAOOPATOPHBIX YCIOBUAX, YATATh M aHAIM3UPOBATH
XapaKTEePUCTUKU MPUOOPOB U YCTPOMCTB, OOBSCHATH HMPUHIUIBI
uX paboThI;

Ip19 cdopmMupoBaHHOCTH MPENCTABICHHH O METoIaxX
IIOJy4EHUsI HAy4dHBIX AaCTPOHOMHYECKUX 3HAHWM; BIIAJCHHE
YMEHUSMH CaMOCTOSTENbHO (POPMYIUPOBATh LENIb UCCIIEAOBAHUS
(mpoekra),  BBIABUIAaTh  THUIOTE3bl HA  OCHOBE  3HAHMS
OCHOBoOMONaramux (GU3NYeCKuX 3aKOHOMEPHOCTEM U 3aKOHOB,
IIPOBEPATh MX DKCIEPUMEHTAIbHBIMU CPEICTBAMM; IUIAHUPOBATH
U TPOBOAUTH (PU3UYECKHUE OKCIIEPHUMEHTHI, OIMCHIBATH U
AQHAJIM3UPOBATh MOJYYEHHYIO TMPU BBITOJHEHUH HKCIEPUMEHTA
UHPOPMALIMIO,  ONpENeNIATh  JOCTOBEPHOCTb  IOJTYYEHHOIO
pe3yiabTara;

IIp20 copmupoBaHHOCTH yMEHMsI pelIaTh pPACUETHHIE
3aJjayd C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOW (U3NYECKOH
MOJENbI0: HAa OCHOBAaHMM aHalM3a  YCIOBHS  BBIOMpATh
¢usznueckue MoJenu, OTBeyarolue TpeOOoBaHUSAM  3a7ayH,
OPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJAThI
¢u3nyeckux TEOpUH TPU HCIOIB30BAaHMM MaTeMaTHUYECKHX
METOJIOB pEIIEHUs 3aJla4y, IPOBOAUTH pPAacueThl HAa OCHOBAHWUH
UMEIOUIMXCA  JAHHBIX,  aAHAJIW3UPOBATh  pE3yJbTaTl U
KOPpPEKTUPOBATh METOJbl PELIEHHS C YYETOM IOJyYEHHBIX
pe3ylnbTaToOB; peIIaTh KayeCTBEHHBIC 3aJadd, TpeOyromue
IPUMEHEHHs 3HAHUM M3 PasHBIX pPas3AeioB IIKOJIBHOIO Kypca
¢u3uKK, a TaKKe HHTErpallid 3HAHUH W3 JAPYrUX IPeIMETOB
€CTECTBEHHOHAYYHOI'0 [IUKJIA: BBICTPAUBATh JIOTHUECKYIO LIEMOYKY
paccyXIeHUl ¢ OMOpOM Ha U3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

IIp21 cdopMHUpPOBaHHOCTP YMEHHMH AaHAIM3HPOBATH U
OLICHWBATh  TOCIEACTBUS  OBITOBOW U  NPOM3BOJICTBEHHOM
JIeSITeIbHOCTH YEJI0BEKa, CBSI3aHHOM C (PU3MUECKUMHU MPOLIECCaMHU,
C TO3UIUH DSKOJIOTMYECKOH Oe30MacHOCTH; NPEACTABICHUN O
paloHAIbHOM — IPHUPOJONOIb30BAaHUU, a TaKXKe pa3yMHOM
UCIIOJIb30BAaHUM  JOCTHIKEHUH HAayKM M TEXHOJIOTMH  AJd
JTATbHEHUIIEro pa3BUTHS YEJIOBEYECKOro 00IIeCTBa;

IIp22 oBnaneHue pa3nMUHBIMU CIOCOOaMU padOTHI C
uHpopmarmel (U3NYECKOro colepX aHus C HCIOJIb30BaHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOT'HH, Pa3BUTHE yMEHHIt
KPUTHYECKOIO aHaINW3a M OLEHKHU JIOCTOBEPHOCTH IOJy4aeMOM
uHpopmaruu;

IIp23 OBJIZICHHE OpraHM3allMOHHBIMU u
[I03HABaTEJIbHBIMM YMEHUSMHU CaMOCTOSITEIbHOTO NPHOOPETEHUS
HOBBIX 3HaHMI B IpOLECCE BBINOJHEHUS NMPOEKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX paboT, yMeHUs MM paloTaTb B TIpyIIe ¢
BBIIIOJITHEHUEM DPAa3IMUHBIX COLMAIbHBIX pOJIEH, IUIAHUPOBATh
paboTy TIpynImbl, PalUOHAIBHO paclpeleiiaTh IEesITeIbHOCTh B
HECTAaHJAPTHBIX CUTYyallUsX, aJEKBaTHO OLEHMUBATh BKJAJ
KaXJ0r0 M3 YYaCTHHUKOB I'PYIIBl B PEUIEHHE paccMaTpUBAaEMOM
pobJIeMBl;
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IIp24 c(OPMHUPOBAHHOCTh MOTHBAIIMM K Oymymiei
npo(ecCHOHATBEHON JIEITETbHOCTH MO CHEIUATBHOCTSIM (PU3HKO-
TEXHUYECKOT0 MPOQHIIA.

MemanpeomemHusle Pe3ynbTaThl OCBOCHHS yIeOHON Y CIUTIIHHBI
«OY .09 ®usuka»

Mpl camocrosTenbHO (GOPMYNIUPOBATH M aKTyaJIH3UpPOBATH
npoOiemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

Mp3 onpenensats HeTu ASSITEIbHOCTH, 33aBaTh MapaMeTpsl U
KPUTEPUH UX JOCTHKCHIS,

Mp4 BBISBIATH 3aKOHOMEPHOCTH W TPOTUBOpPEUYUS B
paccMaTpuBaeMbIX (DM3WUYECKHX SBJICHHSAX; pa3padaThiBaTh IUIaH
peteHus: mpodIeMbl ¢ YIETOM aHAIHM3a UMEIOIIUXCS MaTepHabHBIX U
HeMaTepPHAILHBIX PECYPCOB;

MpS BHOCUTH KOPPEKTUBBHI B JIESTEIBHOCTh, OIICHUBAThH
COOTBETCTBHE pE3YyJIbTAaTOB IEJSM, OLIEHWBATh PUCKU IIOCIEJCTBUM
JACATCIBHOCTU, KOOPAWMHUPOBATL W BBIIIOIHATH pa60Ty B YCIOBHAX
peaybHOr o, BUPTYaJIBLHOI O
1 KOMOMHUPOBaHHOTO B3aUMOICHCTBHS;

Mp6 pa3BuBaTh KpeaTHMBHOE MBINUIEHHE TP pEIICHUH
JKU3HEHHBIX IPOOIIEM.

Mp7 BnameTb HaydyHOM  TEPMUHOJOTHEH,  KIIOUEBBIMH
MOHATUSAMU W MeTOoJaMU (DU3UYECKOH HayKH; BIAJCTh HAaBBIKAMU
y4eOHO0-UCCIIeI0BATENECKON u MIPOEKTHON JeSATeIbHOCTH
B oOmactT  (U3MKH,  CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATEIHHOMY TIOMCKY METOIOB pemIeHus 3a4a4d (PU3NIECKOTrO
cofiepyKaHus, MPAMEHEHHUIO Pa3TNYHBIX METOAO0B TO3HAHHMS,

Mp9 BrazeTs BUIAMHU JAEATENFHOCTH TIO TIOXYYEHHIO HOBOTO
3HAHWS,
€ro MHTEpIpeTaliy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
YUEOHBIX CHUTYAIUAX, B TOM YHCIIE MPHU CO3MaHUU YYSOHBIX TTPOCKTOB B
obnacTtu (pUBKKH;

Mpl2  BBIBIATH  NPUYMHHO-CIEACTBEHHBIE  CBS3M |
AKTYAJIM3UPOBaTh 3a/lavyy, BBIABUTATh THUIIOTE3Y eé peUICHUA, HAXOOANUTh
apryMeHTBl JJIsl JIOKa3aTeNbCTBA CBOMX YTBEP)KIEHWH, 3a/laBaTh
napaMeTpbl 1 KPUTEPUH PEIICHNUS;

Mp13 aHanu3upoBaTh TOTYYSHHBIE B XOJE PEIICHHS 3aJla4d
pe3yabTaTHI, KPUTHYECKU OLICHUBATh ux JIOCTOBEPHOCT®,
MPOrHO3UPOBaTh M3MEHEHHWE B HOBBIX YCIOBHSX; CTaBUTh U
¢dbopmMynupoBaTh ~ COOCTBEHHBIC  3aJaud B 00pa30BaTENIbHOM
JEATEIbHOCTH, B TOM YHCIIe TP U3YyUCHUU (PU3UKH;

Mpl4 gaBath OICHKY HOBBIM CHTyalHsIM, OIICHUBAThH
MPHOOPETEHHBIN OITBIT;

Mp17 ymeTs epeHOCHTh 3HaHUA MO (U3HUKE B MPAKTUIECKYIO
00J1acTh JKU3HEIEATENNbHOCTH;

Mp18 ymerp WHTErpHpoOBaTh 3HAHHUS W3 PA3HBIX MPEAMETHBIX
obacreit;

Mp19 BbIBHraTh HOBBIE HJICH, NpEIJaraTh OPUTHHAIBHBIC
IOAXOJBI U PELIECHUS;

Mp20 craBuTth TpoOMEMBI W 3aJa4M, JOIyCKAlOIIHe
aJbTepPHATUBHBIC PEIICHIS.

Mp21 Brmajerp  HaBBIKAMHA  TOJAYYEHHS  WHGOpPMAIHH
(U3MYECKOTO  COAEpaHHWsl W3  HWCTOYHHUKOB  pa3HBIX  THIIOB,
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CaMOCTOSITENBHO OCYILECTBISATh IOWUCK, aHAJIH3, CHUCTEMAaTHU3aLUI0 U
MHTEpIpPEeTalMi0  WHPOpPMALMM  Pa3IMYHBIX BUAOB M (opm
MIpeCTaBICHUS;

Mp22 co3gaBath TEKCThl (U3UYECKOTO COACpKAaHUS B
pa3nuuHBIX (hopMmarax ¢ y4€TOM Ha3Ha4YeHUs WHPOPMAIMH H IIeTCBOM
ayJMTOPUH, BHIOMpas ONTUMAILHYIO (OPMY MPEICTAaBICHUS U
BU3YyaJIU3aLNY;

Mp23 oneHUBaTH JOCTOBEPHOCTH HHPOPMAIINH;

Mp24 wucnomnp3oBaTh  CpeACTBa  MH(POPMANHOHHBIX |
KOMMYHUKAllUOHHBIX ~ TEXHOJOTMH B  PpEIIEHUHM  KOTHUTUBHBIX,
KOMMYHHUKAaTUBHBIX 1 OpPraHU3allMOHHBIX 33Ja4 C COOJIOACHUEM
TpeOOBaHMI  SPrOHOMHUKH, TEXHUKH  OE30MaCHOCTH, T'HTHCHBI,
pecypcocbepekeHusl, MPaBOBBIX M JTHUYECKUX  HOPM, HOPM
WH(POPMAIOHHOH OE30IaCHOCTH.

Mp26 ocymecTBIAT, OOICHHE HA YypokaX (GHU3UKA M BO
BHEYPOUHOH AEATEIBHOCTH;

Mp27 pacrno3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX CHTYaIlMid U
CMSIT4aTh KOH(IUKTBL;

Mp30 pa3BEpHYTO M JIOTHYHO M3JaraTtb CBOK TOYKY 3PEHHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Mp31 noHuMaTh U UCMOIB30BATh MPEUMYIIECTBA KOMAaHIHON U
WHIWBHUIyaJIbHON pabOTHI;

Mp32 BEIOHpATH TEMATHKy W METOJBI COBMECTHBIX NEHCTBUH C
yu€ToM OOIIMX HHTEPECOB, M BO3MOXHOCTEH Ka)KIOro wWieHa
KOJUIEKTHUBA;

Mp33 npuHuMaTh ~LEIM  COBMECTHOM  JEATENbHOCTH,
OpPraHH30BBIBaTh M KOOPAMHHMPOBATH ACUCTBUSA MO €€ JOCTHIKEHUIO:
COCTaBJIATh IUIAH JCUCTBUM, pacHpeleNsaTb POIM C YYETOM MHEHUN
YYaCTHUKOB, 00CYXJaTh Pe3yJbTaThl COBMECTHOH PaOOTHI;

Mp34 omneHHBaTH KadeCTBO CBOETO BKJIANa MW KaXIOTO
yY4acTHHKa KOMaHIb B OOMHMH pe3yiapTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

Mp35 npeasiaratb HOBbIE ITPOEKTHI, OLIEHUBATH UJIEU C MO3UITUN
HOBU3HBI, OPUTHHATBHOCTH, IPAaKTHYECKOH 3HAYNMOCTH;

Mp37 ocymiecTBasATh HO3UTUBHOE CTPATETMUECKOE MOBEAECHNE B
Pa3IUYHBIX CUTYallUsX, MPOSBIATH TBOPYECTBO M BOOOpa)KeHUE, OBITH
WHUITNATHBHBIM.

Mp38 camMOCTOSTENBHO  OCYIIECTBIISITH  IMTO3HABATEIHHYIO
JIeSITETFHOCTh B 0071acT (PM3WKHM M aCTPOHOMUH, BBISBILITH TIPOOIIEMEI,
CTaBUTH U (HOPMYITHPOBATE COOCTBEHHBIC 3a1aH;

Mp39 caMOCTOSTEIBHO COCTABIATH IUIAH PEIICHHUS Pacu€THBIX
M KaueCTBEHHBIX 3aJady, IUIAH BBINOJHEHUS NPAKTUYECKOH PabOTHI C
y4€TOM HMEIOIIUXCS PEcypcoB, COOCTBEHHBIX BO3MOKHOCTEH W
IIpeAIOYTEHUM;

Mp40 1aBaTh OIIEHKY HOBBIM CUTYAIlHsIM;

Mp41 pacmmpsth paMKH Y4eOHOrO NpeAMeTa Ha OCHOBE
JUYHBIX TPEAOYTEHUH;

Mp42 penaTh OCO3HAHHBIH BBIOOpD, apryMEHTHPOBATH €TO,
Opath Ha ceOsl OTBETCTBEHHOCTD 32 PELICHUE;

Mp43 onenrBaTh NpHOOPETEHHBIH OIBIT;

Mp44 cnocoOGCTBOBaTh (OPMUPOBAHHMIO M MPOSIBICHUIO
Spyouuud B oOmacTh  (U3MKM, TIOCTOSIHHO IOBBIIIATH  CBOM
00pa3oBaTeNbHBIA U KYJIBTYpPHBIH YPOBEHB.

Mp45 naBath OLIEHKY HOBBIM CHUTYaIUsM, BHOCUTH KOPPEKTHBBI
B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIETISIM;

Mp46 BrameTs HaBBIKAMH ITO3HABATEILHOW pPEQIICKCHH Kak
OCO3HAHHUS COBEPILACMbIX ACHCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX
PE3yNbTaTOB M OCHOBAHUH;
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Mp47 wucnonb3oBaTh MNPUEMBI
CHUTYyalluy, BEIOOpa BEPHOTO PELICHUS;

Mp48 ymMmeTh OlLIEHWBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh
pelIeHus 10 UX CHHKEHHUIO;

Mp54 npunuMaTh
JIOCTOMHCTBA;

Mp55 npuHMMaTh MOTHUBBI U apryMEHTHI JPYTUX MPU aHAIU3E
PE3YyNbTaTOB AEATEIBHOCTH.

Mp56 npu3HaBaTh CBOE IPaBO U MPaBO IPYTHX Ha OMIMOKH.

peduiekcun  UIA  OLIEHKH

cebs, NIOHUMMAas CBOM HEIOCTaTKH U

JIUYHOCHHbIe PE3YThTAThl OCBOCHUS yueOHo! nuciurumHel «OY 1.09
Duszukay»

Jipl c(OpPMUPOBAHHOCTh Ipak1aHCKOM MO3ULUU
00yJaromerocss Kak akTHBHOTO M OTBETCTBEHHOT'O YJICHA POCCUHCKOTO
o0111ecTBa;

JIp3 MIPUHATHE
TYMaHUCTHYCCKHUX
W JeMOKPAaTUUYECKUX IICHHOCTEH;

JIp5 roTOBHOCTH BECTH COBMECTHYIO ACATEIIEHOCTh B HHTEpECaX
TpaXIaHCKOro OOIIecTBa, y4acTBOBaTh B CAMOYIIPABIECHUH B IIKOJE U
JIETCKO-IOHOILIECKUX OpraHu3alusiX;

TpaJULIMOHHBIX 00I1IeUEIOBEYECKUX

JIp6  ymeHue = B3aMMOJEHCTBOBATb C  COLMAJBbHBIMHU
WHCTUTYTaMuU B COOTBETCTBUHU
¢ X QYHKIHUSIMHU ¥ Ha3HAUCHHUEM;

JIp7 TOTOBHOCTB K TYMaHHUTApHOH U  BOJIOHTEPCKOH
JIeSITENBHOCTH;

JIp8 c(hopMHPOBAaHHOCTH poccuiickoin rpak1aHCKON

UAECHTUYHOCTH, TaTPUOTU3MA;

JIpY9 LeHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM,
JOCTHXKCHHSAM POCCHICKHUX YUEHBIX B 00J1aCTH (PU3MKU U TEXHUKE;

JIp12 cOPMHUPOBAaHHOCTh HPaBCTBEHHOI'O CO3HaHUS,
STHYECKOTO [TOBEJICHHS;

CIOCOOHOCTh OIICHWBATh CHTYAI[UI0 U MPUHUMATh OCO3HAHHBIC
pelLleHns, OPUEHTHPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,

B TOM YHCJI€ B ACATEILHOCTH YUEHOTO;

JIp14 oco3HaHuMe JMYHOTO BKJIAJa B MOCTPOECHUE YCTOWYMBOIO
Oymymiero;

JIp16 screrHueckoe OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETHKY
HAYYHOT'O TBOPUYECTBA, MPUCYLIETO (PU3NIECKON HayKe;

JIp25 wHTepec Kk paznuuHBIM chepaM MpodeccHoHATBHON
JEeSTENbHOCTH,

B TOM YHCJIE€ CBA3aHHBIM C (DM3UKOH M TEXHUKOH, YMEHHME COBEPILAThH
OCO3HAaHHBIH  BBIOOp Oymymedl mnpodeccun H  Peanu30BBIBATH
COOCTBEHHBIC KU3HEHHBIE MJIaHbI;

JIp26 TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHHIO U
camMo00pa30BaHUIO B 00J1acTH (PU3HKH HA MPOTSIKCHUHU BCEH JKU3HU;

JIp27  cpOpMHUPOBAHHOCTH  IKOJOTHYECKOH  KYJIBTYPHI,
OCO3HaHHE TI00aTFHOT0 XapaKkTepa IKOJIOTHIECKUX MpoleM;

JIp28 nmmaHWpoBaHWE W OCYIICCTBICHHWE JCHCTBUU B
OKpY’Kalolllel Cpelic Ha OCHOBE 3HAHMS LieJIeH YCTOMYMBOIO Pa3BUTHUSA
YeJI0BEUECTBA;

JIp31 pacmupeHde OnbpiTa JEATEIbHOCTH  3KOJIOTMYECKOU
HaNpaBJICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 1O (QUBHKE;

JIp32 chopMrpoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PUZUUECKON HAYKH;

JIp34 oco3HaHWMe [EHHOCTH  HAy4YHOH  JAESTEIHHOCTH,
TOTOBHOCTh B MPOIIeCCe M3y4YeHUs] (GU3UKU OCYHICCTBIATh MPOCKTHYIO U

Ouenka
JUYHOCTHBIX
pe3yabTaTOB
00pa3oBaTeIIbHO
H JIesITeIbHOCTHU
OCYIIIECTBIISIETC
s B XOJIe
BHEITHUX
HeTepcoHUPUITH
POBaHHBIX
MOHUTOPHHIOB
BIX
UCCIEI0BaHUN
Bo BHyTpeHHEM
MOHHUTOPHHTE
BO3MOYKHA
OIIeHKa
chopMHUpPOBaHHO
CTH OTJENBbHBIX
JUYHOCTHBIX
pe3ynbpTaToB,
MIPOSIBIIIOIIINXC
s B COOJTIOJIEHUHT
HOPM H TIPaBHII
MOBEIEHUS,
MIPUHATHIX B
00pa3oBaTeNbHO
W OpraHu3anuu
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HCCICAOBATCIILCKYIO ACATCIBHOCTD MHANBUAYAJIIbHO U B I'PYIIIIC.

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMUCAH SNTEKTPOHHOW NMOAMUCHIO
noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 17.10.24 13:15 MNpocTas nognucb

3aBeaytowmin MeTO,ClW-IeCKVIIg?GMHeTOM (MSK)
®rboy BO "PIrPTY", PIPTY, CasenbeBa Onbra BUKTOpoBHa, 17.10.24 15:33 MNpocTas noanucb
3aM. ampektopa PCCK «PIPTY» no YP (MSK)

YTBEPXJEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 17.10.24 16:03 MNpocTas nognucb

[vnpekTtop PCCK «PIPTY» (MSK)




