AHHOTAUMSA

K padoueii nporpamMme no yueonomy npeamery OOIly.11 @uzuka

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
roCyJ1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO 00IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTtepcTBa oOpa3oBaHus W Hayku Poccuiickoit
Oenepanun oT  17.05.2012 1. Ne413, u ®DenepaibHbIM T'OCYyAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
crienmaiabHOoCcTH 09.02.01 KoMnbloTEpHBIE CUCTEMBI U KOMILUIEKCHI, YTBEP>KACHHBIM
npuka3zom Munmnpocsemenus Poccun ot 25.05.2022 N 362.

VYueOuprii mnpeamer «@Dusuka»  ABISETCS  00S3aTENbHOM  YacThIO
o01eo0pazoBaTenbHON MOJATOTOBKHU OCHOBHOM npodeccuoHaNTbHON
00pa30BaTeIbHON MPOrpaMMbl — IPOTrPaMMBbI TOJITOTOBKU CHELUAINCTOB CPETHETO
3BeHa 1o criennanibHocTH 09.02.01 KoMIbIOTEpHBIE CUCTEMBI U KOMIJIEKCHI.

Conepsxanue mporpaMmmbl yueOHOTO mpeameTa «Dusnka) HampaBleHO Ha
JOCTUKEHHUE PE3yJIbTaTOB €r0 M3Y4YEHUs B COOTBETCTBUU ¢ TpeboBaHusMu PI'OC
COO c yuerom npodeccuonanbpHoi HanpaBiaeHHocTd PI'OC CITO

Oco0oe 3HaueHue y4eOHbli IpeIMET UMEET pu (POPMHUPOBAHUU U PA3BUTUN
00X U MPOPECCUOHATBHBIX KOMIETEHIIUH.

OK O0l. Bsibuparh cmocobbl pemieHus 3anad  IpodeccuoHaIbHOM
JEATEeIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpEACTBA IIOMCKA, aHalu3a W
WHTEpHIpeTanuu HHGOopMaluu, 1 HHHOPMAITMOHHBIE TEXHOJIOTHH JIJI BBIMOJTHEHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. [InanupoBath ¥ peain30BbIBaTh COOCTBEHHOE NPO(ECCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, PEeANPUHUMATENBCKYIO NEeSATEIbHOCTD B
npodeccuoHaNIbHOU cdepe, UCTIONBb30BaTh 3HAHUS M0 (PUHAHCOBOUW IPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CUTYyAIIHUIX;

OK 04. DddexTnBHO B3aMMOJCHCTBOBATh M pabOTaTh B KOJUICKTHBE H
KOMaH/IE;

OK 05. OcymecTBiATh YCTHYHO M TMCBMEHHYKO KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®denepanuu ¢ ydeToM 0cCoOE€HHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 07. CopeiictBoBaTh  COXPAaHEHHUIO  OKpYXKalollleW  cpenpl,
pecypcocOepexeHno, TPUMEHATh 3HAaHUS 00 M3MEHEHHH KiIuMaTa, MPUHIUIIBI
OepeXJIMBOTO TPOU3BOJACTBA, HS(PPEKTUBHO JEHUCTBOBATH B YPE3BBIYANHBIX
CUTYaIHsIX;

I[IK 1.1. Anamu3upoBaTh TpeOOBaHUS TEXHUYECKOrO 3aJaHUs Ha
MPOEKTUPOBAHNUE LIU(PPOBBIX CUCTEM.

I[IK 1.2. Pa3pabaTbiBaTh CXEMbl 3JEKTPOHHBIX YCTPOMCTB Ha OCHOBE



MHTETPaJIbHBIX CXEM PA3HOM CTENEHU MHTETPAllUd B COOTBETCTBUM C TEXHUYECKUM
3aIaHUEM.

[IK 2.2. Bnamerp MeTOJaMH KOMaHJHOW pa3pabOTKH IPOrpaMMHBIX
MPOAYKTOB.

B pamkax nporpamMmmbl ydyeOHOTO MpeameTa 00y4arolMMUCS OCBAaWBAIOTCS
augHocTHeIe (JIP), mMeranpenmernsie (MP) u mnpeamerHbie miis 0a30BOTO U
yriyosneHHoro ypoHed usydeHus (IIP6 u IIPy) pe3ynbraThl B COOTBETCTBUU C
tpeboBanusimu GI'OC COO.

JIP8 — chopMHUPOBAaHHOCTh POCCHHCKON TpakTaHCKON WIECHTUIHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonunoM, ropaocTu 3a cBOM Kpaid, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYPY, ITPOLLIOE
Y HACTOsIlee MHOTOHAIIMOHAJIBLHOIO Hapoaa Poccuu;

JIP14 — oco3HaHKe TUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

JIP16 — - screTHyeckoe OTHOIICHHE K MHUPY, BKJIIOYAs JCTCTUKY OBITa,
HAyYHOTO M TEXHUYECKOrO0 TBOPYECTBA, CIOpPTa, TPyJa U OOIIECCTBEHHBIX
OTHOIIICHUI;

JIP23 — TOTOBHOCTH K TpyAy, OCO3HAaHHE LIEHHOCTH MAaCTEPCTBA,
Tpynoato0ue;

JIP24 — TOTOBHOCTHP K AaKTUBHOM JESATCIBHOCTH TEXHOJOTHMYECKOM U

COIIMAJIbHON HAMpaBJICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATh H
CaMOCTOSITETIbHO BBITIOHSATH TAKYyIO AEATEIbHOCTD;

JIP25 — uHTEpec K paznuyHbIM cepaM MpoPeCcCHOHAIBHON AESITEIBHOCTH,
YMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOp Oyaylliel Mpopeccuu M peasn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

JIP26 — rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA
MPOTSHKEHUN BCEU JKU3HU;

JIP30 — yMeHHe MPOTHO3HPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUMI, TPEAOTBPALIATh UX;

JIP33 — COBEpIIIEHCTBOBAHUE SI3BIKOBOM WM YHUTATEIBCKOW KYJIbTYpbl Kak
Cpe/ICTBa B3aUMOICHCTBUS MEXKTy JIFOJbMH U TIO3HAHUSI MUDA;

JIP34 — oco3HaHWE IIEHHOCTM HAy4YHOU MAEATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATSIIbHOCTh MHANBUIYATBHO U
B IpyIIIIE.

MP1 — camoctosarensHo (GopMyIUpoBaTh W aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuUBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBinuBaTh CYIIECTBEHHBIM NpPU3HAK WJIM OCHOBAHUS MJIs
CpaBHEHMS, KilacCupuKaiuu u 00001IeH S,

MP3 — onpeniensiTh LeNu 1eITeIbHOCTH, 33/1aBaTh TapaMETPhI U KPUTEPUU UX
JOCTHKEHUS,;



MP4 — BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSX;

MP5 — BHOCHUTH KOPPEKTHBBI B JI€SITEIILHOCTH, OLECHUBATH COOTBETCTBHE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIIEICTBUN ESITEIbHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJICHUE IPU PELUICHUH KU3HEHHBIX
npo0JieM;

MP8 — criocoOHOCTh M TOTOBHOCTh K CAaMOCTOSTEILHOMY IOUCKY METOJI0B
pELIEHUS IPAKTUYECKUX 33724, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB ITO3HAHUS,

MP10 — ¢dopMupoBaHrne HAy4HOTO THIIA MBIIUICHUS, BIAJCHUE HAYYHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MMOHITUAMU U METOJAMHU;

MPI12 — BBISBISATH NPUYAHHO-CIEACTBEHHBIC CBSI3M W AKTyaJlu3UpPOBATH
3a7a4y, BBIABUIaTh TUIOTE3y €€ pELICHUs, HaxOAUTb AapryMEHTHl I
JI0KAQ3aTeNbCTBA CBOUX YTBEPXKICHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS,

MP13 — aHanu3upoBaTh NOJYYEHHBIE B XOA€ PEUICHUS 3a1a4l PE3YJIbTaTHI,
KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIOBUSIX;

MP15 — pa3pabarbiBaTh IUIaH pPEIICHHUS MPOOJIEMBI C YYETOM aHalu3a
HMMEIOIINXCS MATEPUATBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

MP16 — ocymiecTBiaTh IeJICHANPABICHHBIN TOUCK TEpeHoca CPEJCTB U
Croco00B JIEUCTBUS B MPO(PECCHOHATBLHYIO CPEY;

MP17 — ymeTp mepeHOCUTh 3HAHUSA B IMO3HABATEJIbHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEACATEIBHOCTH;

MP18 — ymeTh UHTETrpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTEH;

MPI19 — BelgBUTaTh HOBBIE WJEHU, MPEHJIAraTh OPUTHHAIBHBIE MOAXOIbI U
peLICHUs

MP21 — BnageTh HaBBIKAMHM TMOJIyYEHHS WH(OpMaUUMU HU3 HCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSITEJIBHO OCYILLIECTBIATH IIOUCK, aHAIU3, CHCTEMATU3ALUIO U
WHTEpIpETani0 HHGOPMAIIMH PA3TINIHBIX BUOB U (HOPM MPEICTABICHUS;

MP28 — BraaeTh pa3anyHbIMU CIIOCOOAMU OOIIICHUS U B3aUMOJICHCTBUS;

MP30 — pa3BepHYTO W JIOTMYHO H3JaraTb CBOIO TOYKY 3pEHUS C
MCIMOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MP31 — mnoHuMaTh W UCHOJB30BaTh MPEUMYILIECTBA KOMAHAHOW H
WHIUBUYaIbHON paOOThI;

MP33 — npuHUMAaTh LIEIM COBMECTHOM AESATEIbHOCTU, OPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTb pojid C y4eTOM MHEHUW YYaCTHUKOB OOCYXIAaTh pe3yiIbTaThl
COBMECTHOM paboThI;

MP36 — kOOpAMHUPOBATH W BBHINOJHATH PAOOTy B YCIOBHSIX PEAIbHOIO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;



MP37 - oOCylecTBIATh TIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B
pa3IMuYHBIX CHUTYyalMsX, TMPOSIBISATh TBOPYECTBO M  BOOOpakeHUE, OBITh
WHULMATUBHBIM

MP38 — caMOCTOSATENBHO OCYLIECTBIIATH MO3HABATENBHYIO JESITEIBHOCTD,
BBISBJISITH IPOOJIEMBI, CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3aJadd B
0o0pa30BaTeNbHOM NEATENBHOCTH U AKU3HEHHBIX CUTYaIUsX;

MP39 — caMOCTOSATENBHO COCTABIIATH IJIaH PELIEHUS MPOOJIEMBI C yUYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOUTEHUI;

MP42 — nenatb OCO3HaHHBIM BBIOOp, ApryMEHTHpOBaTh €ro, Opath
OTBETCTBEHHOCTb 32 PEILICHHUE;

MP46 — BnageTh HaBbIKAMM IO3HABATENILHOM pe(IeKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBAHUMU

MPS55 — npuHuMaTh MOTHUBBI U apryMEHThI APYTUX JIOJEU IPU aHAIU3E
PE3yIbTaTOB JESATEIBHOCTH;

MP56 — npu3HaBath CBO€ MPaBO U MPaBO APYIHUX JIOJEH Ha OLUMOKU;

MP57 — pa3BuBaTh CIOCOOHOCTh MOHMMATh MHUpP C MO3ULUHU JPYroro
YeJa0BeKa

[1P61 chopmHupoBaHHOCTH HPEACTABICHUW O pOJIU U MecTe (U3UKU U
aCTPOHOMHUH B COBPEMEHHOM HAyYHOU KapTUHE MHUPa, O CUCTEMOOOpa3yIoLIei posu
(GU3MKHN B pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIQZIE POCCUICKUX M 3apyOeXHBIX Y4YEHBIX-(U3UKOB B pa3BUTUE HAYKHU;
NOHUMaHuE (PU3NYECKOW CYIIHOCTH HaOMIOJAEMBIX SBJICHUH MHKPOMHPA,
MakpoMupa W Merammpa; I[OHMMaHHE pPOJM aCTPOHOMUU B MPAKTUUYECKON
NeATEIbHOCTH YE€JOBEKa W JalbHEHIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH, POJIU
¢bu3uku B (OpMUPOBAHUU KPYTro3opa U (PyHKIIMOHATILHOM T'PaMOTHOCTU YeJIOBEKa
JUISl pELIEHUS TPaKTUYECKHX 3a]1a4;

[TP62 chopmMupoBaHHOCTH YMEHMH pacro3HaBaTh (DU3UYECKUE SIBICHUS
(mpotiecchl) U OOBACHATH UX HA OCHOBE H3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUXKEHUE, CBOOOAHOE MaJIeHUE Tell, IBUKEHUE
N0 OKPY>XKHOCTH, HWHEPIMS, B3aUMOJICUCTBHE TeJ, KOJIeOaTelIbHOE JBHXKEHUE,
pEe30HaHC, BOJIHOBOE ABWXKeHUE; Iuddy3us, OpOyHOBCKOE IBH)XEHHE, CTPOCHUE
KUIKOCTEH MW TBEpAbIX Tell, HW3MEHeHue oObeMa Tel TNpH HarpeBaHUU
(oXnaxxaeHun), TEIUIOBOE PAaBHOBECHE, HWCIIAPEHUE, KOHJEHCALMs, IUIABICHUE,
KpUCTaJUIM3alusl, KAIIEHHE, BIIAXXHOCTh BO3/1yXa, CBSI3b CPEAHEN KUHETUYECKOMN
HHEPrUH TEIIOBOTO IBUXKEHUS MOJIEKYJI C aDCOIOTHON TeMIIEpaTypoil, MOBBIIIEHNE
J@ABJICHUS Tra3a IPU €ro HArpeBaHUM B 3aKPBITOM COCYHE, CBS3b MEXAY
napamMeTpaMM  COCTOSIHMSA Trasa B HM30IpoLeccax;  JJEeKTpu3auus  Tell,
B3aMMOJICUCTBUE 3apsI0B, HAarpEBAHHME NPOBOJAHMKA C TOKOM, B3aUMOJCHCTBUE



MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsfl, SJIEKTPOMArHUTHBIC KOJcOaHWsS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
unTepdepeHnus, audpakuus ¥ - TONAApU3AIMS  CBETa, JAHCIEPCHS  CBETa;
doTornexTpudeckuit 3¢ HeKT, CBETOBOE TaBJICHUE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTOMa BOJOPO/IA, €ECTECTBEHHAS! U UCKYCCTBEHHAsI paINOAKTUBHOCTb;

[1P6G3 BiaseHue OCHOBOIOJATAOIIMMHU (PU3NYECKUMH TOHATUAMH U
BEIMYMHAMH, XapaKTEPU3YIOUUMU (U3MUECKHE TMpOIecChl (CBA3aHHBIMU C
MEXaHUYECKUM  JBIJKCHHEM,  B3aUMOJCHCTBHEM  TeJ,  MEXaHUYECKUMU
KOJICOAHWSIMU W BOJIHAMH, aTOMHO-MOJICKYJIIPHBIM CTPOCHHEM BEIECTBA,
TEIUIOBBIMU MPOIIECCAMHU; PJIEKTPUUECKUM U MAarHUTHBIM MOJISIMU, SJIEKTPUUECKUM
TOKOM, 3JIEKTPOMAarHUTHHIMUA KOJICOAHUSIMU U BOJIHAMH;, ONITUYECKUMH SIBJICHUSIMU;
KBAaHTOBBIMH  SBJICHUSIMH, CTPOCHHEM  aroMa W  aTOMHOIO  sjpa,
pPaaMOaKTUBHOCTBIO);  BJIQJCHUE  OCHOBOMNOJIAralIMMU  ACTPOHOMHYECKUMHU
MOHATUSIMU, TO3BOJSIIONIMMHU XapaKTepU30BaTh MPOLECCHI, MPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMaX, B MEKTaJaKTUYECKON Cpefie; NBUKEHNE HEOSCHBIX
TEJ1, PBOIIOLIMIO 3Be31 U BceaeHHOM;

[1P64 BnameHue 3aKOHOMEPHOCTAMH, 3aKOHAMU U TEOpUSIMU (3aKOH
BcemupHoro Ttarorenus, I, II wm III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKON 3HEPTUM, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLNN CYNEPIIO3UIUN
CUJI, IPUHIUIT PABHONPABHOCTH MHEPLHUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIECTBA, Ta30BbIE 3aKOHbBI, MEPBBI 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS JICKTPUUECKOTO0 3apsaa, 3aKkoH KynoHa, 3akoH
Oma nns ydacTtka nenu, 3akoH Oma Ui MOJHOM DJIEKTPUYECKOM LENU, 3aKOH
Jxoyna - JleHma, 3aKOH DJIEKTPOMAarHUTHOM HWHIOYKIMH, 3aKOH COXPAaHEHUS
SHEPrUH, 3aKOH MPSAMOJMHEUHOTO PacHpOCTPAHEHUS] CBETA, 3aKOH OTPAKEHUS
CBETA, 3aKOH IMPEJIOMIICHUS CBETA; 3aKOH COXPAHEHUS SHEPTUHU, 3aKOH COXPAaHECHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs »JJIEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCOBOT'0 YHciia, OCTyJaThl bopa, 3aKOH paJiMOaKTUBHOTO pacaia); yBEpEHHOE
MCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpHU aHau3e (GU3NYECKUX SIBJICHUN U
MPOLIECCOB;

[TP65 ymeHue y4YUTBHIBATh T'PAHUIBI MPUMEHEHUS U3YyUYCHHBIX (HU3NUECKUX
MOJIEJIeH: MaTeprualibHasg TOYKa, MHEPIUAIbHAS CUCTEMA OTCUETAa, UJICAIbHBIN Tas3;
MOJIEJIA CTPOCHUS Ta30B, JKUAKOCTEHM M TBEPJIBIX TEJ, TOUCUHBIN SJICKTPUUECKUN
3apsif, A/IepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO siipa MPU PEUICHUU
(bU3MYeCKHX 3a1a4,

[IP66  BnajgeHwe  OCHOBHBIMH  METOJAaMHM  HAy4YHOTO  MO3HaHUS,
UCIIOJIb3yeMbIMH B (DM3MKE: TMPOBOAUTH MpSIMble U KOCBEHHBIE HM3MEPEHUS
(bu3MYecKuX BEJIIMYUH, BHIOMpash ONTHUMAIIbHBIA CIOCOO M3MEPEHHUs U UCIOJIb3YS



M3BECTHBIE METO/IBI OLIEHKH MOTPENTHOCTEN U3MEPEHU, TPOBOJIUTh UCCIEAOBAHNE
3aBHCHUMOCTEH (PU3MUECKUX BEJIUYMH C HCIOJIB30BAHUEM IMPSIMBIX H3MEPEHUH,
OOBSICHATH TMOJIyYCHHBIE PE3yJIbTaThl, UCIONb3Yys (U3MUECKUE TEOPUH, 3aKOHBI U
NOHATHSA, W JeNaTh BBIBOJBL, COOMIOJATh MpaBuia O€30MacHOro TpyAa MpU
MPOBEICHUH HCCIEAOBAaHUI B paMKax ydeOHOro JHKCIIEpUMEHTa M Y4eOHO-
UCCJIEI0BATENHCKON NEATETbHOCTH C UCTIOIb30BAaHUEM HIU(PPOBBIX U3MEPUTEIHHBIX
YCTPOMCTB U 1ab0paTopHOro 000pyaoBaHus; CHOPMUPOBAHHOCTh MPEICTABICHUN
0 METOJIaX IMOJIYYEHHS HAYYHBIX ACTPOHOMUYECKHUX 3HAHU;

[1P67 cdopMuUpOBaHHOCTh YMEHHUS pEIIaTh pacyeTHbIE 3a7aud C SIBHO
3aJJaHHON (PM3MUYECKOI MOEIBIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U PUHITUIIBL; Ha
OCHOBE aHaJlh3a YCIOBUS 3aJayd BbIOMpPATh (PU3MYECKYIO MOJENb, BBIICISATH
¢uznyeckue BEITUUYUHBI U (POPMYIIbI, HEOOXOAUMBIE Ul €€ pelIeHUs, IPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTH MTOJIyUEHHOTO 3HaUEHUS (PU3NUECKON BEIIMUUHBL;
pelaTh KayeCTBEHHBbIC 3a1aud, BBICTPAMBAs JIOTUYECKU HENPOTUBOPEUYUBYIO
LIEIIOYKY PACCYKICHHUM C ONOPOM Ha WM3Yy4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyecKue SBICHUS,

[1PG8 chopMUPOBAHHOCTh yMEHUS NMPUMEHATH MOJYYEHHBIE 3HAHUS IS
OOBSCHEHHS YCJIOBHM MPOTEKAHUS (PU3NYECKHX SBJICHUA B MPUPOJE U I
OPUHATHSA TNPAKTUYECKUX PEUICHUH B IMOBCEIHEBHOM >XKM3HU AJi1 OoOecreyeHus
O6e3omacHOCTH Tipu OOpaIieHUH ¢ OBITOBBIMM TPUOOpPAMH W TEXHUYECKUMH
yCTpOMCTBaMH, COXPAaHEHHUS 370pPOBbS U COONIOAECHUS HOPM SKOJIOTHYECKOIO
NOBEJICHUSI B OKpY’Kalolled cpene; MOHMMAaHUE HEOOXOJWMOCTH NPUMEHEHUS
JOCTHKEHUM (PU3MKK U TEXHOJIOTHM JJIs1 pallMOHATIBHOTO IPUPOI0TIOIb30BAHUS;

I[TP6Y9 cdhopmMupoBaHHOCTh COOCTBEHHOW TIO3UIIMM IO OTHOUIIEHUIO K
¢u3znyeckoil HMHPOpMALUM, TMOJIY4aeMOM M3 pPa3HbIX HCTOYHHKOB, YMEHHM
UCIIOJIb30BaTh  LU(POBbIE TEXHOJOTMU JJIsl TOMCKA, CTPYKTYpUPOBaHMUS,
UHTEPIIPETALUU U NMPEACTABICHUS Y4eOHON U HAay4yHO-TONYJIApHONH MH(pOpMaluy;
pa3BUTHE YMEHUN KPUTUUECKOTO aHAJIM3a MOoTy4aeMoil HHGOpMaInH;

[IP610 oBnameHue ymeHUSIMH paboOTaTh B TPYININE C BBHIIOJHEHHEM
pPa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pPabOTy TPYMIbl, pPalMOHAIBHO
pacnpenensaTh AeITeIbHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHE PACCMAaTPUBAEMOM TIPOOIIEMBI;

[TPyl copmupoBaHHOCTH MOHUMaHUS POIM (DU3UKU B IKOHOMUYECKOM,
TEXHOJIOTUYECKON, COIMAIBbHOM M ATHYECKOW cdepax NeSTeTbHOCTH YEIOBEKa;
posu ¥ MecTa (PU3UKH B COBPEMEHHON HAayYyHOM KapTUHE MUpPA; POJIU aCTPOHOMUHU
B IIPAKTUYECKON ACATEIBHOCTU YEJIOBEKA M JAJIbHEWIIEM HAay4HO-TEXHUYECKOM
pa3BUTHY;

I[IPy2  chopMHpOBaHHOCTL  CHUCTEMBI  3HAaHUM O  (PU3MUECKUX
3aKOHOMEPHOCTSX, 3aKOHAaxX, TEOPHUSX, ACHCTBYIOIIMX HA YPOBHSX MHUKPOMHpA,



MakpoMHMpa M Meramupa, IpeJCTaBICHHUH O BCEOOIEM XapakTepe (PU3MYECKHX
3aKOHOB; MPEIACTABICHUN O CTPYKTYpE MOCTPOCHHS (PU3UYECKOW TEOpHH, YTO
MO3BOJIMT OCO3HATH pOJIb (PyHIAMEHTANbHBIX 3aKOHOB U TMPHUHIUIOB B
COBPEMEHHBIX MPEACTABICHUIX O MNPUPOJE, IMOHATh T'PAHULBI TPUMEHUMOCTH
TEOpUH, BO3MOXHOCTM MX NPUMEHEHHUS [UIsl ONHUCAHMsI €CTECTBEHHOHAYUYHBIX
SIBJICHUH U MIPOLIECCOB;

[1Py3 cpopMUPOBAHHOCTh YMEHMS pa3iavyaTh YCJIOBHUS HPUMEHHMOCTH
Mozenel (U3MUecKuX Tel M IPOLECCOB (SBJICHUI): WHEpLMalIbHas CHCTEMa
oTcueTa, MaTepralIbHAsl TOUKA, PABHOYCKOPEHHOE JIBHKEHHE, CBOOOIHOE IaJICHUE,
abCcoMoTHO yrpyras Aedopmaliusi, abCOIOTHO YIPYroe U abCOMIOTHO HEYNPYyroe
CTOJIKHOBEHHMSI, MOJIEJIEH ra3a, UJAKOCTH U TBEPAOro (KpHUCTAJUIMYECKOrO) Tena,
UJCATBHOIO T'a3a, TOYEUHBIH 3apsijl, OMHOPOIHOE NIEKTPUUECKOE T10JIE, OJHOPOJIHOE
MarHUTHOE T[0Je, TapMOHMYECKHE KojeOaHus, MaTeMaTHMYeCKUid MAasTHUK,
UJCAIBHBIA TPYXUHHBI MaATHUK, TapMOHHYECKHE BOJIHBI, WCAIbHBIN
KoJIeOaTeNIbHBII KOHTYp, TOHKas JHMH3a; MOJEJIEH aToMa, aTOMHOro sapa u
KBaHTOBOM MOJIC/IH CBETA;

[1Py4 chopMHpOBaHHOCT yMEHUSI OOBICHATH OCOOEHHOCTH NPOTEKAHUS
(Gu3MYECKUX SIBJICHUN: MEXAHMYECKOE JBM)KEHHE, TEIUIOBOE JIBH)KEHHE YaCTHIL
BELIECTBa, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JBMKEHUE, TUPPY3Hsl, HCTIapEeHNUE,
KWIICHUE W KOHJIEHCALWs, IUIABJICHHE M KPUCTAJUIM3alWs, HAIPaBICHHOCTh
TEIUIONEepeNaut, DJJIEKTPU3aLUUU  TE€J, HOKBUIOTCHIHMAIBHOCTH IIOBEPXHOCTH
3apSKEHHOTO  MPOBOJHMKA, JJIEKTPOMATHUTHOM WHIAYKLWHU, CaMOWHIYKIUH,

n "

3aBUCHUMOCTH  CONPOTHBIIEHUS IOJMYNPOBOAHUKOB '"p-" wm "n-tumos" oOT
TEMIIepaTypbl, pe30HaHca, HWHTEpPEpeHUUH BOJIH, JIU(DpaKLUMU, IUCIEPCUH,
MOJIHOTO BHYTPEHHEro oTpaxeHus, @orodddexrt, Gunyeckne MNpPUHLUIIBI
CIIEKTPAJIbHOTO aHaiu3a W paboThl Jiazepa, "ambda-" u "Oeta-" pacmansl sjaep,
raMmma-u3iaydeHue saep;

[TPy5 cdopMupoBaHHOCT, YMEHUI TMPUMEHSATH 3aKOHBI KIACCUYECKOUN
MEXaHUKH, MOJEKYJIIpHOH (U3MKK U TEPMOJMHAMHKH, DJIEKTPOJUHAMHUKH,
KBaHTOBOW (DU3UKHU AJI aHAIM3a U OOBSICHEHUS SIBICHUI MUKPOMHpA, MAKPOMHpPA
Y MErammupa, pa3audarb yCiaoBHs (TpaHULbl, 00J1aCTH) TPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, TMOHMMAaTh BCEOOUIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH
COXpaHEHUs] MEXaHWYECKOM DHEPruM, 3aKOH COXPaHEHUS HWMITyJIbCa, 3aKOH
BCEMHPHOI'O TATOTEHHMSI, IEPBBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHHS
AIIEKTPUYECKOr0 3apsAla, 3aKOH COXPAaHEHHs DHHEPruu) W OrPAHMYEHHOCTH
UCIIOJIb30BaHUSl YACTHBIX 3aKOHOB; aHAIM3UPOBaTh (U3MYECKUE TMPOIECCHI,
WICIIOJIb3YsI OCHOBHBIE ITOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTU: OTHOCHTEIBHOCTh
MEXAHUYECKOTO JABHKEHUS, (POPMYJIbI KHHEMATUKU PABHOYCKOPEHHOT'O IBUYKEHUS,
npeoOpa3zoBanus ["anuiest Ay CKOPOCTU M NEpeMelleHus], Tpu 3akoHa HbproToHa,



MPUHLNAN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HWMITyJIbca M MEXAaHWYECKOW DHEPrUH, CBs3b pPAOOTBI CHIBI C
M3MEHEHUEM MEXaHUYECKOW 3HEPTIUH, YCIOBUS PABHOBECUS TBEPAOIO TENa; CBI3b
JIaBJICHUSI HJICATBHOIO ra3a CO CpPEAHEM KUHETHYECKOW SHEPrue TEII0BOIrO
JBH)KCHUSI M KOHIICHTPAIIMENW €ro MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO
CpEeIHEN KMHETHUYECKON SHEPrUeh €ro YacTHll, CBs3b JABJICHHS HUJICAIBHOTO ra3a ¢
KOHIICHTpAIlME MOJIEKYJI M €ro TeMIepaTypou, YypaBHeHUe MeHpaeneea-
Kianeiipona, mepBblil 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS SHEPIrUd B
TEIUIOBBIX MPOLIECCaX; 3aKOH COXPAHEHU AJIEKTPUUYECKOTO 3apsiia, 3akoH KyioHa,
MOTECHIIUAIBHOCTh  JJICKTPOCTATHYECKOTO  MOJIS, MPUHIMII  CYHEPIO3ULUN
ANEKTPUYECKUX TMOoJer, 3akoHa KynoHa; 3akoHsl OMa sl yyacTKa LENd U Ui
3aMKHYTOM JIEKTPUUYECKOU e, 3aKOH [[xoyis-JIeHia, 3aK0H 3J1eKTPOMarHuTHOU
VHIYKUWH, NpaBuiio JIeHa, nocTyiarel CIEHHAIBHOM TEOPUU OTHOCHUTEIBHOCTH
OlHIITeNHa, ypaBHeHHEe OWHINTeHHA i Qotodddexra, NEepBbId W BTOPOU
noctynatel bopa, mpuHIMn HeonpeneneHHocTH ['eizenOepra, 3aKOH COXpaHEHUS
3apsia, MACCOBOTO YKCJIA U SHEPTUH B AJIEPHBIX PEAKIIUIX, 3AKOH PAUOAKTUBHOTO
pacrazna;

[IPy6 chopMupOBaHHOCTb YMEHH NPUMEHATH OCHOBOMOJIArAIOUINE
ACTPOHOMHUYECKHE TOHSATHUS, TECOPUU U 3aKOHBI IS aHalu3a U OOBICHEHUS
bu3MYeCKUX MPOIECCOB MPOUCXOMSIMNX Ha 3BE3/1aX, B 3BE3/IHBIX CHCTEMax, B
MEXTAJIAKTHYECKOW Ccpesie; JBIKEHUS HEOSCHBIX TeJ, OJBOJIOINUM 3BE31 U
Bcenennoi;

[IPy7 cpopMHpOBaHHOCT, YMEHHI HCCIENOBAaTh W aHAJIU3UPOBATH
pa3HooOpa3Hble (PUBMYECKUE SBIECHUS U CBOMCTBA OOBEKTOB, MPOBOJUTH
CaMOCTOSITEJIbHBIE MCCJICAOBAHUS B PEAIbHBIX U JIAOOPATOPHBIX YCIOBUAX, YUTATh
Y aHAJIU3UPOBATH XaPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH MPUHIIUTIBI
uX paboThI;

[TPy8 copmMupoBaHHOCTH MPEACTABICHUN O METOJAX MOJIYYCHUS HAYIHBIX
ACTPOHOMHUYECKUX 3HAHUH; BIIaJICHUE YMEHUSIMH CAMOCTOSITEIHHO (DOPMYIUPOBAThH
1eab HccieaoBaHusl (MpPOEKTa), BBIABUraTh TUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOTOJIAralomux (U3NYECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, NMPOBEPATH UX
AKCIEPUMEHTAIbHBIMUA CPEJCTBAMU; TUIAHUPOBaTh M MPOBOJAUTH (PU3MUECKUE
AKCIIEPUMEHTHI, OINUCHIBATH W AHAJIU3UPOBATH MOJYUYCHHYIO TPH BBINOJHEHUU
OKCIIEpUMEHTa  WH(OOpPMAIUIO,  OMPENEsITh  JOCTOBEPHOCTh  IMOJTYYEHHOTO
pe3yJIbTaTa;

[TPy9 cdhopmMupoBaHHOCTH YMEHHsI peEIIaTh pPACUETHBIC 3aJa4yd C SBHO
3aJlTaHHOM W HESBHO 3aJIaHHOM (PU3WYECKON MOJENIbI0: Ha OCHOBAaHUM aHaJIM3a
yCIIOBUSI BbIOMpaTh (PU3MYECKHE MOJEIH, OTBEYalollue TpPeOOBaHUSM 3a/auH,
IPUMEHSTH (OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYIAThl (PU3UUECKUX TEOPUI



IpU UCIOJIb30BAaHUM MAaTEMAaTUYECKHX METOJOB pEIICHUs 3aJay, IPOBOIUTH
pacueTbl Ha OCHOBAaHUW HMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATh PE3YJbTAThl U
KOPPEKTUPOBATh METOJIbl PEIICHUS] C YUYETOM IMOJYYEHHBIX PE3YyJbTAaTOB; pellaTh
KaueCTBCHHBIC 3a/lauu, TPeOyroue MPUMEHEHUS 3HAHWN W3 Pa3HbIX pa3/eiioB
HIKOJIBHOTO Kypca (M3HMKH, a TaKKe MHTETpalluy 3HAHUW U3 JPYrUX MPEAMETOB
€CTECTBEHHOHAYYHOTO LIUKJIA: BRICTPAUBATh JIOTHUYECKYIO IIEMOYKY PACCYKICHUM C
OTOPOI Ha N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

[IPyl0 chopmMupoBaHHOCTb yMEHUH AaHAJIU3UPOBATH W  OLICHUBATh
TIOCJICZICTBUS OBITOBOM M MMPOW3BOCTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBI3AHHOU C
bU3MYEeCKUMHU  TIPOIIECCaMH, C TIO3WUIHMHA  DKOJOTHYECKOW  Oe30macHOCTH,
MPEACTABICHUN O palMOHAILHOM MPUPOAOIOIB30BAaHNU, a TaKXe Pa3yMHOM
WCIIOJIb30BaHUN JIOCTUKEHUM HAyKW W TEXHOJIOTMH JUIsl JATbHEWILIEro pa3BUTHS
4eJI0BEYECKOro OOLIECTBa;

[IPyl1 oBmameHue pa3inuyHbIMU crioco0amu paboThl ¢ HHPOpMaLUen
bu3MYecKoro cojepkKaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX WH(MOPMAIMOHHBIX
TEXHOJIOTUM, Pa3BUTHE YMEHHUI KPUTUUYECKOTO aHaju3a M OLICHKHU JIOCTOBEPHOCTHU
noJiy4aeMoil uHpopMaluu;

[IPyl2 oBnageHme OpraHW3alMOHHBIMA W II03HABATEJIBHBIMM YMEHUSMHU
CaMOCTOATENILHOTO TPUOOPETEHHs] HOBBIX 3HAHUW B TIPOLIECCE BBITTOJIHECHUS
MPOCKTHBIX U Y4EOHO-UCCIEA0BATEIbCKUX padOT, YMEHUSIMU pabOTaTh B TPYIIIE C
BBITIOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, IMIaHUPOBATh PaOOTy TPYIIIHI,
pallMOHAIIBHO  PAaCHpeNeisiTh JIESITEIbHOCTh B HECTAHJAPTHBIX CHUTYaIMSX,
aJIcKBaTHO OIIEHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B PpEIICHUE
paccMaTpuBaeMoi MpoOJIeMbl;

[1Py13 chopmMupoBaHHOCTH MOTHBAaUMU K Oyayiied MpoQecCuOHATbHON
JEATEIIBHOCTH MO CHEeINATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Coneprxanue yaeOHOTO TIpeIMETa BKITIOYAET CIICTYIOIINE Pa3aeibl:

Beenenue. Ou3nka U METOABI HAYYHOTO MMO3HAHUS

Paznen 1. Mexanunka

Paznen 2. MonexynsipHast pu3rka 1 TepMOJAMHAMUKA

Paznen 3. DnexkrpoauHamuka

Pa3nen 4. Koebauus 1 BOJTHEI

Pa3nen 5. Onrtuka

Paznen 6. KBantoBas usuka

Paznen 7. Ctpoenue Beenennoit

Nzyuenune obmeobpazoBarensHoro yaeonoro npeamera OOIly.11 dusuka
3aBepIllaeTcs MOJIBEICHUEM UTOTOB B (pOpMe 3K3aMeHa B paMKax MPOMEKYTOUHON
aTrTrectauuu cTyneHToB B mporecce ocsoenus: OITIOIT CIIO.



