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1. OBIIASI XAPAKTEPUCTUKA PABOUYEHN ITIPOT'PAMMBI YYEBFHOI
JUCHUIIVIMHBI «®PU3UKA»

1.1. MecTo IMCHMIINHBI B CTPYKTYPe OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl:

VYyebnas mucuuruimHa «Pusukay sBISETCS 0043aTEIbHON YacThiO 00I1e00pa30BaTEILHOTO
y4eOHOTO IMKJIa OCHOBHOM Mpo(ecCHOHATFHONW 00pa30BaTeIbHON MPOTPaMMBbI B COOTBETCTBHH
¢ ®I'OC cpennero o01ero oopa3oBaHus, JJIs CIICIUATLHOCTH:

20.02.02 «3amuTa B ype3BBIYAHBIX CUTYAIHIX .

Oco6oe 3HaueHne TUCIUIUTMHA UMeeT pu popmupoBanmnu u pazsutun OK 2-6.

1.2. Heab 1 niiaHupyemble pe3yJabTaThl 0CBOEHHUS TUCIUIIIHHBI:

B pamkax mporpammbl y4eOHOW MUCHUIUTUHBI OOYYAIOIIMMHUCS OCBaWBAIOTCS YMCHUS M

3HaHUuA

Kon
OK B pe3ynbraTe ocBoeHus Kypca GU3MKU 3HAHUS U YMEHUS 00y4daroluXxcs JT0KHbBI OTPaKaTh:

OK?2 | 1) chopmupoBaHHOCTH TPEACTABICHHN O poJidi U MecTe (GU3MKA M acCTPOHOMHH B
COBPEMEHHOM HaydyHOH KapTHHE MHUpPA, O CUCTEeMOOOpasyromei posim (GU3UKU B Pa3BUTUU
€CTECTBCHHBIX HAyK, TEXHUKH W COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJl¢ POCCHHCKUX U
OK 3 | 3apy0OexHBIX Yy4YeHBIX-(U3UKOB B pa3BUTHE HAyKH; MOHHMMaHHE (U3NYECKON CYIIHOCTH
HaOMOaeMbIX SIBJICHUM MHKpOMHUpPA, MakKpoMUpa M Meramupa; IOHMMAaHHE pOJIH
ACTPOHOMMUHU B IIPAKTHUECKOH JESITEIbHOCTH YeIOBEKa U AajbHEHIIIeM Hay4YHO-TEXHUYECKOM
OK 4 | pazButuu, poiu ¢u3MKH B (HOPMUPOBAHMU Kpyro3opa U (YHKIIMOHAJIBHOM T'PaMOTHOCTH
YeJloBeKa [yl PelIeHUs MPaKTUUECKUX 3a1ay;

2) chopMHpPOBAHHOCTH YMEHHUM pacro3HaBaTh (PU3MUECKHE SBJICHHUS (MPOIECCHI) U
OK 5 | oOBsICHAT, WX Ha OCHOBE W3YYCHHBIX 3aKOHOB: pPAaBHOMEPHOEC M PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JABM)KEHUE, CBOOOTHOE Ta/ieHue Tel, ABUKEHHUE TI0 OKPYKHOCTH, WHEPLIUS,
B3aUMOJICHCTBUE Tel, KojeObaTelbHOE JBM)KEHHE, PE30HAHC, BOJHOBOE JBUKECHUE;
OK 6 | mubdysus, OpOyHOBCKOE ABMKEHHUE, CTPOCHHE KHUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE
obbemMa Ten TpW HarpeBaHuWM (OXJAXKICHWH), TEIUIOBOE pPaBHOBECHE, HCIIAPEHUE,
KOHJICHCAllMsI, TUIaBJICHHE, KPUCTAUIM3alMsl, KUIICHHE, BIaXXHOCTh BO3/yXa, CBS3b CpeaHen
KMHETUYECKOM DHEpPruu TEIUIOBOTO MABWKEHUS MOJEKYlT C aOCOJIIOTHOW TeMIepaTypoi,
MOBBIILICHUE [AaBJICHUA Tra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
mapaMeTpaMu COCTOSIHMS Traza B H30IpoLeccax; d3JEKTpU3alus Tej, B3auMOJeicTBHE
3aps10B, HarpEeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAS
WHIYKIWS, JNEHCTBHE MarHUTHOTO IOJII Ha MPOBOJAHHK C TOKOM M JIBIXKYLIUICS 3aps,
AJIIEKTPOMArHUTHbIE KOJeOaHUs U BOJIHBL, MPSIMOJMHEHHOE pacIpoCTpaHEHHE CBETa,
OTpaxkeHue, MpeioMieHue, nuTepdepeHuus, AudpaKus U Mosipu3alus CBeTa, TUCTIepCus
cBeta; (Qorosnekrpudeckuii 3ddexr, cBeToBoe MaBieHHE, BO3ZHUKHOBEHHE JIMHEHYATOrO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAs U HCKYCCTBEHHAs PAIMOAKTUBHOCTS;

3) BlajeHHWE OCHOBOMOJAraloUUMU  (PU3NYECKUMH TOHATHUSAMH U BEJIUYHUHAMH,
XapaKTepU3yIOIKUMH (DU3MUECKre MPOIecChl (CBA3AaHHBIMU C MEXAaHUYECKHM JBUKCHHUEM,
B3aUMO/ICHCTBUEM TEJ, MEXaHMYECKUMHU KOJIEOaHUSIMU M BOJTHAMHU; aTOMHO-MOJIEKYIISIPHBIM
CTPOECHHMEM BEIIECTBA, TEIUIOBBIMU MPOILIECCAMU; AIEKTPUUECKUM W MAarHUTHBIM TMOJSIMH,
ANEKTPUYECKUM TOKOM, JJIEKTPOMArHUTHBIMU KOJICOAHHSIMU W BOJHAMH; ONTHYECKUMH
SIBICHUSIMUA;  KBAaHTOBBIMHM  SIBJICHMSIMH, CTPOCHHMEM aroMa MW  aTOMHOIO  spa,
PaIMOaKTUBHOCTHIO); BIAJICHHE OCHOBOIMOJATalONIMMU aCTPOHOMHUYECKUMU TOHSATUSMU,
MO3BOJIAIOIIMMH  XapaKTEpPU30BaTh MPOLECCHI, MPOUCXOIAIIME Ha 3BE3/1aX, B 3BE3JIHBIX
cucTeMax, B MEXTaJlaKTHUeCKOM cpeje; JBUKEHHE HEOECHBIX Tel, SBOJIIOLUIO 3BE37 U
Bcenennolii;

4) BrnajieHre 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHSIMU (3aKOH BCeMHUPHOTO TsroteHus, I, 11
n [II 3axkoHpl HpOTOHA, 3aKOH COXpAaHEHUs MEXaHUYECKOW JHEPIrHM, 3aKOH COXPAaHECHMS




HMITYJIbCA, IPUHIIAI CYIEPIIO3UIIMN CHUJI, TPUHIIAI PAaBHOPABHOCTH MHEPIIUAIBHBIX CHCTEM
OTCUETa; MOJIEKYISIPHO-KMHETUYECKYI0O TEOPHUIO CTPOCHHS BELIECTBA, 'a30BbIE 3aKOHBI,
NEpBBIN 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHMsI JIEKTPUUECKOI0 3aps/ia, 3akoH KynoHa,
3akoH OMma /1715 yyacTka 1enu, 3akoH OMa JUisl TIOJIHOM 3JIEKTPUYECKOM LieMu, 3akoH Jkoyms
- JleHna, 3aKOH DSIEKTPOMAarHUTHOM WHAYKIIMH, 33aKOH COXPAaHEHHUS OSHEPrHH, 3aKOH
MPSIMOJIMHENHOIO PacHpOCTPAHEHUSI CBETA, 3aKOH OTPa)KEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAaHEHUS DSHEPruu, 3aKOH COXPAHEHMsI UMIIYJbCa, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOT0 3apsija, 3aKOH COXPAaHEHUsS MacCcOBOI0O 4yHcia, NocryiaaTel bopa, 3akoH
PaZAMoOaKTUBHOIO pacraza); yBEpEHHOE HCIOJIb30BaHHWE 3aKOHOB M 3aKOHOMEPHOCTEW IpHU
aHanmm3e PU3NIECKUX SBJICHUN U MTPOIECCOB;

5) yMeHWe YYHMTHIBATH TPAHUIBl TPUMCHCHUS W3YyYEHHBIX (PUINYCCKUX MOJICICH:
MaTepualibHas TOYKa, MHEpPIHabHAsl CHCTEMa OTCYETa, MICAIBHBIA Ta3; MOJEIH CTPOCHUS
ra30B, )KHUJIKOCTEH U TBEPABIX TEI, TOUCUHBIN dIEKTPUICCKUAN 3apsi, sAepHast MOJIENb aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa MPH PEIIeHAN (PU3UIECKUX 33]1a4;

6) BlaJeHWEe OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHHWS, WCIIOJE3YEMBIMH B (DH3HKE:
MIPOBOJIUTH MPSMbIC U KOCBEHHBIC H3MEPEHUS (DU3MUSCKUX BEITUYNH, BEIOUpask ONTHUMAIbHBIN
croco0 M3MEPEeHUs] U WUCIIONb3Ysl M3BECTHBIE METOJBI OLIEHKH MOTPEIIHOCTeH W3MEpEeHUH,
MIPOBOJIUTH MUCCIIEAOBAHUE 3aBUCUMOCTEH (PM3NUECKUX BEITUYMH C MCIIOJIb30BaHUEM TPSIMBIX
W3MEpEeHUH, OOBSICHATH MMOJyICHHBIC PE3YIbTATHI, UCIIONB3Ys (PU3NUECKHE TEOPUH, 3aKOHBI U
MOHATHUS, W JeNaTh BBIBOJBI; COONIOAATh TNpaBmia 0OE30MacHOTO TpyJa INPH IMPOBEIACHUU
UCCIEIOBAaHUN B paMKax y4eOHOTro OKCIEpUMEHTa U  y4eOHO-UCCIIEeOBATEeNbCKON
JEeSITETBPHOCTH C WCIIOJIb30BAaHUEM IIH(PPOBBIX U3MEPUTEILHBIX YCTPOUCTB M J1a00paTOPHOTO
obopynoBaHus; CPOPMHPOBAHHOCTH TPEACTABICHUM O METOJaX TMOJYyUYeHUS HayIHBIX
ACTPOHOMHUYECKUX 3HAHUU;

7) chopMuUpPOBaHHOCTh YMEHHS PEIIaTh PaCUYETHBIC 33Jla4d C SBHO 3aJaHHOU (DU3UUYECKOM
MOJIENbI0, UCTIOJB3Ys (PU3NYECKHe 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaJIM3a YCIOBUS 3aaun
BBIOMpaTh (PUBMYECKYIO MOJECNb, BBIACHATh (U3UYECKUE BEIHMYUHBI H  (HOPMYIIHI,
HE0OXO0IMMBbIE JIJIsl €€ PEIIeHHUs], TPOBOIUTH PACUETHI U OLICHUBATh PEATbHOCTh MOJYYEHHOTO
3HaueHUsl (PU3NYECKON BETMYMHBI; pellaTh KaueCTBEHHbIE 3a/1auyM, BBHICTpauBas JOTHMYECKU
HEMPOTUBOPEUUBYIO LEMOYKY PpACCYyKICHHHl ¢ OMNOpod Ha HW3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nUecKue sBICHUS;

8) chopMHUPOBAHHOCTh YMEHUS MPUMEHSTH MMOJTYYECHHbIE 3HAHUS U1 OOBACHEHUS YCIOBUI
MpoTeKaHus (PU3MUYECKUX SIBIICHUI B MPHUPOJE U JJS MPUHATUS MPAKTUYECKUX PEUICHHUH B
MOBCEHEBHOM KHU3HU JUId oOecrieyeHus 0e30MacHOCTH HpU OOpalleHUH C OBITOBBIMU
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3JI0pPOBbS U COONIOACHUS HOPM
9KOJIOTHYECKOTO TOBEJCHUS B OKpYXKawlleld cpeae; MOHUMAHUE HEOOXOJUMOCTH
MPUMEHEHHUSI  JTOCTHIKEHUM bu3ukK U TEXHOJOTMH Uil  pPalMOHAIBHOTO
MIPUPOIOTIOIE30BAHUS;

9) chopMHPOBAHHOCTb COOCTBEHHOM IMO3HUIIMH 10 OTHOIICHUIO K (hU3MYeCcKoi nHpopmaIuy,
MOJIy4aeMOil U3 pa3HbIX WCTOYHUKOB, YMEHHUH HCIOJIB30BaTh IU(PPOBBIE TEXHOJOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, HUHTEpPIPETAllMd M NPEACTaBICHUS Y4EOHOW U HAy4dHO-
NOMyIsIpHON  WH(OpMAalUK;, pa3BUTHE YMEHUN KPUTUYECKOTO aHalIM3a MOoJTydaeMoiu
uHpOpMaInH;

10) oBmameHHe yMEHUSAMH pa0OTaTh B TPYIIE C BHINOJHEHHEM PA3JIMYHBIX COIHAIBHBIX
poliell, TUIaHMPOBaTh pPA0OTy TPYMIbBI, pPAIMOHANBHO pACHpPENeNsiTh JeATEIbHOCTh B
HECTaH/JApPTHBIX CUTYAIUsIX, aJleKBaTHO OLEHUBAThH BKJIAJl KaXKJOTO U3 YYaCTHUKOB TPYIIIHI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI;

11) osnagenue (cHOPMHPOBAHHOCTH MPEJICTABICHHUI) NpaBUIAMHU 3aMUCH (UINYECKUX
dbopmyn penbeHO-TOUEUHOUW cHcTeMbl oOo3HaueHudd JI. bpaiing (ans crnenmsix u
CITa0OBUASIINX 00YJAIOIIUXCS).

12) chopMUPOBAHHOCTh TMOHMMAHUS POJIM (PU3HKH B DKOHOMHYECKOW, TEXHOJOTHUYECKOU,




COLIMANBHOW M ATUYECKOH cdepax AEATEIbHOCTH 4YeNOBEKa; POJM M MecTa (PU3MKH B
COBPEMEHHOM HAy4yHOM KapTUHE MHpA; POJU ACTPOHOMHUHU B IPAKTUYECKOU AEATEIBHOCTU
YeJIOBEKa U JaJIbHEHIIEeM HayYHO-TEXHUYECKOM Pa3BUTHU;

13) chopmMupOBAaHHOCTH CHCTEMBI 3HAHHA O (UINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSX, JECHCTBYIOIIMX HA YPOBHSIX MUKPOMHPA, MAKpOMHUpPA U METaMupa, Npe/ICTaBIeHUN
0 BceoOmeM xapakTtepe (U3NYECKHX 3aKOHOB; MPEICTABICHUN O CTPYKTYpe HMOCTPOCHHS
(Gu3N4YeCcKoi TEOpUH, UYTO TMO3BOJUT OCO3HATH pPOJIb (PYHIAMEHTAIBHBIX 33aKOHOB M
MIPUHIIAIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, MOHATH TPAHUIIBI PUMEHUMOCTH
TEOPHIl, BO3MOXKHOCTH WX MPUMEHEHUS IS ONMUCAHUS €CTECTBEHHOHAYYHBIX SIBJICHUU W
IIPOLIECCOB;

14) chopMUPOBaHHOCTh YMEHHS Pa3indyaTh YCIOBUS MPUMEHUMOCTH MOJCTCH (U3NISCKUX
TEl W NPOLECCOB (SABJIEHUI): WHEpLUMaIbHAs CUCTEMa OTCYeTa, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TMaJeHHe, aOCOJIOTHO yrpyras aedopmarus,
abCOJIIOTHO ynpyroe M aOCOJIFOTHO HEYNpPYroe CTOJKHOBEHHWS, MOJENEN rasa, >KMJIKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOTO) Teja, HAEANTbHOIO Ta3a, TOYEUHBIH 3apsji, OJHOPOJHOE
ANIEKTPUYECKOE I10JIe, OJHOPOJIHOE MAarHUTHOE II0JIe, TapMOHHUYECKHE KoJieOaHMUs,
MaTeMaTHYEeCKUN MAasTHUK, WACATbHBIA NPYKUHHBIM MasTHUK, TaPMOHHUYECKHE BOJIHBI,
HJIeaTbHBIM KOJEOAaTeTbHBI KOHTYp, TOHKas JIMH3a, MOJENed aroMa, aTOMHOTO sjpa u
KBAHTOBOM MOJIECIIN CBETA;

15) chopmMupoBaHHOCTH YMEHUS OOBSICHATH OCOOCHHOCTH TMPOTEKAHUS (PUINUECKUX
SBJICHUN: MEXaHMYECKOE [BI)KEHHE, TEIUIOBOE JBIKEHHWE 4YacTHIl BEIIeCTBAa, TEIIOBOE
paBHOBecue, OpOyHOBCKOe nBMXeHHE, TudQy3usi, UcnapeHue, KUINeHUe M KOHJIEHCallus,
IUIaBJICHHE W KPHUCTAJUIM3AllMsi, HaIpPaBJICHHOCTh TEIJIONEpeadn, JJIeKTpU3aluu Ted,
SKBUIIOTEHI[MAIBHOCTH TMOBEPXHOCTH  3apsHDKEHHOTO  MPOBOJHUKA, 3JIEKTPOMArHUTHOU
WHAYKIIMY, CAMOWHIYKUIHMH, 3aBUCUMOCTH CONPOTUBJIEHHUS MOJYNPOBOJHUKOB "p-" m "n-
TUNOB" OT TeMIepaTypbl, pe30HaHCa, HUHTEPPEpPEHIUU BOJH, AUPPAKIHUU, AUCIEPCHH,
MOJTHOTO BHYTPEHHETO OTpaxkeHus, GoTodddexT, ¢uznueckre MPUHIUIBI CIIEKTPATbHOTO
aHanm3a u paboThI J1azepa, "anbda-" u "Oera-" pacmnansl saep, raMMa-u3ITydeHUE SIep;

16) chopMHPOBAaHHOCT, YMEHUW TPUMEHSATh 3aKOHBI  KJIACCHUECKOM  MEXaHHKH,
MOJIEKYJISIPHON (PU3UKH U TEPMOJAMHAMUKH, SJICKTPOJMHAMHUKH, KBAaHTOBOM (H3UKU is
aHaJin3a U 0OBACHEHUS SBJICHUM MHUKpOMHpA, MaKpOMUpa U MEramHupa, pa3jindyarh yCIOBUs
(rpanuIpl, 06JaCTH) MIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapaKTep
(yH1aMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHMsI MEXaHMUECKOW SHEPruu, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHUs, MEpPBbIA 3aKOH TEPMOJMHAMMKH, 3aKOH
COXPAaHEHHUs DJIEKTPUYECKOIrO 3apsijia, 3aKOH COXpaHEHHs] SHEPruv) U OTrpaHUYEHHOCTb
WCIOJIb30BAHMSI YACTHBIX 3aKOHOB; AHAIM3HPOBATh (PUIUYECKUE TMPOIIECCHI, HCIOIb3YS
OCHOBHBIE€ TMOJIOKEHHUS], 3aKOHbl U 3aKOHOMEPHOCTH; OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
JBUKEHUS, OPMYIIbI KHHEMATUKH PAaBHOYCKOPEHHOTO ABMKEHUs, TpeoOpazoBanus [ anumnes
JUIsl CKOPOCTH M IepeMelIeHus1, Tpu 3akoHa HbloToHa, MpUHIMI OTHOCUTENbHOCTH ["anuies,
3aKOH BCEMHPHOTO TATOTEHHS, 3aKOHbl COXPAHEHUs UMIYJIbCa U MEXaHUYECKON SHEPruu,
CBsI3b pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYEeCKOW SHEPrUH, YCIOBHS PaBHOBECHS TBEPAOTO
TeJa; CBS3b JIABJICHUS WCAIBHOIO Ta3a CO CpelHEW KMHETHYECKOW SHepruer TEemioBOro
JBUKEHUSI W KOHIIEHTPALIMEH €ro MOJIEKYJ, CBS3b TEMIEpaTypbl BEUIECTBA CO CpeIHEn
KMHETUYECKON PHEpPrueil ero 4acTull, CBA3b JAaBJICHUS WJEANbHOIO ra3a ¢ KOHLEHTpauuen
MOJIEKYJl M €ro TeMmIepaTypoil, ypaBHeHue MenzaeneeBa-Knaneiipona, mnepBblil 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHHS! PHEPTrUU B TEIJIOBBIX IMPOILIECCAX; 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsana, 3akoH KylloHa, MOTEHIMANbHOCTh 3JIEKTPOCTATUYECKOTO TOJId,
MPUHLHUII CYNEPIO3UIINHU JIEKTPUUYECKUX MoJiel, 3akoHa KynoHna; 3akonsl Oma 1ist yyacTka
Henu W JUId  3aMKHYTOM  DJJEKTpUYecKOW 1menu, 3akoH JDkoyna-JleHna, 3akoH
JNIEKTPOMAarHUTHOM MHAYKUMH, 0OpaBwio JleHna, mnocTynaTsl CHEUAIbHOM Teopuu
OTHOCHUTENIbHOCTH OWHIITelWHa, ypaBHeHHe OiHmTelHa 118 (oTtodddexTta, NepBblid U




BTOPOH mocTynarel bopa, mpuHIMn HeompeneneHHocTu | elizeHOepra, 3aKOH COXpAaHECHUS
3apsijia, MacCOBOT'O YUCIIa U BHEPTHUHU B AJIEPHBIX PEAKIMAX, 3aKOH PaJIMOAKTUBHOTO pacrasa;
17) copMHpPOBaHHOCTH, YMEHHH TNPUMEHATH OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHUE
MOHATHUS, TEOPHUM M 3aKOHBI IS aHaluW3a U OOBACHEHHS (PU3MUECKUX IPOLIECCOB
IIPOUCXOIAIINX Ha 3BE3/1aX, B 3BE3JHBIX CUCTEMAaX, B MEXIAJAKTUYECKON cpelie; ABMKECHUS
HeOECHBIX TeJI, YBOJIIOLMH 3Be3]1 U BeeneHHol;

18) cdopMupoBaHHOCTH YMEHHH WCCIENOBaTb W aAHATU3UPOBATH Pa3sHOOOp: 6 2
¢u3nvecKkue SIBICHUS U CBOWCTBA OOBEKTOB, IPOBOJUTH CAMOCTOSTENILHBIEC HCCIEI0BAnmA 3
peambHBIX M JIA0OPATOPHBIX YCIOBUSAX, YATATh M aHAIU3UPOBATH XaPaKTEPUCTUKH MPUOOPOB
U YCTPOWCTB, OOBSACHATH IPUHIUIIBI UX PAOOTHI;

19) chopMHupOBaHHOCTH MPEACTABICHUA O METOAaX MOJIydEHUSI HAYIHBIX aCTPOHOMUYECKUX
3HAHWM; BIIAJICHUE YMEHUSMU CAMOCTOSITEIbHO (OPMYIHpPOBATh LEAb HUCCIEIOBAHUS
(mpoexTa), BbIIBUraTh TUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJIATAIOIIUX (DHU3HUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, TIPOBEPSITb HX OSKCIEPUMEHTAIBHBIMU  CpPEICTBaMHU;
IUIAaHUPOBaTh W MPOBOJUTH (DU3UYECKHUE DSKCIIEPUMEHTHI, ONMHUCHIBATH M aAHAJIU3UPOBATH
MOJIyYEHHYIO TIPU BBIIIOJIHEHUU 3KCIEPUMEHTa MH(QOPMAIHIO, ONpPEAesaTh AOCTOBEPHOCTD
MOJIyYE€HHOTO Pe3yJIbTaTa;

20) chopMHPOBAHHOCTh YMEHHUS pEIIaTh PAcUeTHHIC 3a7a4d C SBHO 3aJIaHHOW M HESBHO
3a/laHHOM (PU3MUEecKOM MOJeNIbl0: Ha OCHOBAHWU aHajN3a YCIOBHS BBIOMpATh (HU3NUYECKHE
MOJeNlM,  OTBeyarolue TpeOOBaHUSAM  3aJaud, MPUMEHATH  (QOPMYNbI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYNAThl (PU3HMYECKUX TEOPUN MPU HCIOJB30BAHUM MaTeMaTUYECKUX
METOJIOB peIleHUs 3a/ay, MPOBOJUTH pacueThl HAa OCHOBAaHMM MMEIOIIMUXCS JAaHHBIX,
aHAJIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATh METOJbl PEHICHHS C YYETOM IOJy4YE€HHBIX
pe3yNbTaTOB; pellaTh KaueCTBEHHbIE 3aaud, TpeOylolire NpUMEHEHNUs 3HAHUM W3 pa3HbIX
pa3aesioB MIKOJBHOTO Kypca (U3MKH, a TakKe MHTEerpaluy 3HAHUW U3 JPYTHX MpPEeIMETOB
€CTECTBEHHOHAyYHOT'0 IMKJIA: BBICTPAUBATh JIOTUYECKYIO IETIOYKY PacCyKIEHHUI ¢ Omopoii
Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

21) chopMUpPOBAaHHOCTHP YMEHHMM aHAIM3WPOBATh M OIICHUBATH IMOCIEACTBHS OBITOBON W
MIPOU3BOJICTBEHHON NEATEIILHOCTH YeJIOBEKa, CBA3aHHOW ¢ (DM3MUYECKMMH MpolieccaMu, C
MO3ULMNA  HSKOJOTMYECKOM  Oe30MacHOCTH;  MPEICTaBICHMH O  palMOHAIBLHOM
MPUPOIOIONL30BAHNHU, a TaKKEe pPasyMHOM HCIOJIb30BAHUU JIOCTIKEHUI HaykKu U
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS YEJI0BEYECKOTo 00IIeCTBa;

22) oBiaJieHHe pa3IU4YHbIMU crioco0aMu padoThl ¢ nHGopMaIueil GU3NYECKOro COACPKAHMS
C HCMOJBb30BAaHMEM COBPEMEHHBIX HWH(MOPMALMOHHBIX TEXHOJOTHM, pa3BUTHE YMEHUM
KPUTHYECKOTO aHAIM3a U OLIEHKHU JI0CTOBEPHOCTHU MOJydaeMoi nH(opMauu;

23) oBnaJieHWE OPraHU3ALMOHHBIMU M TO3HABATEIbHBIMU YMEHHSIMHU CaMOCTOSATEIHHOIO
NpHOOpeTeHUsT HOBBIX 3HAHUW B TMPOLIECCE BBIMOJTHEHHUS] TMPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATENIbCKUX PabOT, yMEHUSMU paboTaTh B TPYIIE C BBINOJIHEHUEM Pa3IHMYHBIX
COLIMANIBHBIX ~ pOJIeH, IJIAaHUPOBaTh pabOTy TPYIIbI, pAIUMOHATIBHO paclpeaesaTh
NeSITENIbHOCTh B HECTaHAAPTHBIX CUTYyallUsX, aJeKBAaTHO OILIEHMBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYIIIHI B pEeLICHHE pacCMaTpUBAaEMOi MPOOIEMBbI;

24) chopMUpPOBAaHHOCTH MOTHMBALUHM K Oymymied mnpodeccnoHaTbHON AeATeNBHOCTH 10
CMEHAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIISL.




1. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIATIIMHBI

2.1. O6beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHOH padoThl

Bun yueOnoii padoThI O0bem B yacax
O0beM 00pazoBaTe/IbHOI MPOrpaMMbl Y4eOHOM JUCHUILINHBI 144
1. OcHoBHOE coaepKaHue 118

B T. 4.

TeopeTudyeckoe oOyueHue 96

nabopaTopHbIE PAOOTHI 8

KOHTPOJIbHBIE PA0OTHI 14

2. TlpodeccrnoHaTHbHO-OPUEHTUPOBAHHOE COJICPIKAHNE: 14

B T. 4.:

MpaKkTH4ecKue paboThl 14
Camocmosamenvuas paboma 72
Kouncyromayus x sxzameny 6
IIpome:xkyTouHas arrecTamus (JK3aMeH) 6




2.2. TemaTnuyeckuii IVIaH U co/iep:kaHue Y4eOHOH TUCHUILVINHBI «PHU3UKa))

HaumeHoBaHue pa3nenoB Coaep:xanne y4e0HOro MaTepuaaa v (pOpMbI OPraHU3aALNHU AesITeIbHOCTH 00y4arouIuXxcst O0bem Koapbi
U TeM B KOMIleTeHIM i U
yacax JIMYHOCTHBIX
pe3yJabTaToB,
(¢popmupoBanuio
KOTOPBIX
CIOCOOCTBYET
3JIeMEeHT
NMPOrpaMMmbl
1 2 3
10 kaacc
BBEJEHUE 1
Tema 1. ®u3uka B Conep:xkanne y4ed0HOT0 MaTepuaia 0K 2,4,5
NO3HAHMH BellecTBa, Uro msyuaer ¢usuka. OpraHbl 4yBCTB KaK UCTOYHHMK MH(MOpMAIUU 00 OKpYXKAloIeM MHUpe. DKCIIEPHMEHT. 1 JIP 7
110JI51, IPOCTPAHCTBA U 3akoH. Teopus. Pusndeckue mogenu. Mnes atromnsma. OyH1aMeHTaIbHbIE B3aWMOIEHCTBHSI.
BpeMeHH CamocTosiTeIbHAsE pad0oTa 00y4YalomuXxcs -
MEXAHHKA
Tema 2. KunemaTuka Conep:xkanue yueOHOro MaTepuaia OK 2-6
MaTepruaIbHON TOYKH Tpaexkropusi. 3akon paBmwxeHus. Ilepememenue. Ckopoctb. PaBHOMepHOE TNpSMOIMHEWHOE IBHIKEHHE. 4 JIP 7, 10
Yckopenue. [IpsMmonuHelHOE NBWKEHHE C IOCTOSHHBIM yckopeHmeMm. CBobomHoe maneHue Ten. I paduku
3aBHCHUMOCTU IIyTH, IIEPEMEIIEHHs, CKOPOCTH M YCKOPEHMsI OT BPEMEHHU IPH PaBHOIIEPEMEHHOM JBHUKECHUHU.
bannucruyeckoe apukenue. Knnemaruka mepuoanueckoro ABHKEHUs.
Pemenne 3amad ¢ mpodeccnoHaabHON HAPABIEHHOCTHIO 1
CamocTosTe/ibHasg padoTa o0yuaouuxcsa Pemenne 3amay
Tema 3. Iunamuka Copaep:xanne y4eGHOro MaTepuaia OK 2-6
MaTepHaIbHOI TOYKH IIpunuun ornocutensHocTH ['anmunes. IlepBbiii 3akoH HbtoToHa. Bropoil 3akon HbroTona. Tperuil 3axkoH 6 JIP 7,10
Herotona. I'paBuTaninonHas cuia. 3akoH BceMupHOro TsroteHus. Cuia tspkectd. Cuna ynpyroctu. Bec Tena.
Cuina tpenus. [Ipumenenue 3akoHoB HeroToHA.
Pemenne 3anau ¢ npodeccHoHaIbHON HAPABIEHHOCTHIO 1
CamocrosiTesbHas padora odyqaromuxcess Koncnekrsl, pemenue 3agad. Pedepat «1.3akonsl Hetotonay, «2. 4
lanuneo [Nanuneiy
Tema 4. 3akoHbI Conep:xkanue yueOHOro MaTepuaia OK 2-6
coOXpaHeHUs! WUmnynbc MarepuanbHOM TOYKH. 3aKOH COXpaHeHHsl umiyibca. PaGora cuimbl. IloreHumanbHas sHeprus. 4 JIP 7, 10

NOTCHIMAJIbHAs SHCPTHA TCJIa IPU T'PAaBUTALITMOHHOM M YIIPYTOM B3aHMOL[€fICTBPISIX. Kunernueckas OHCprus.




MomHoCcTh. 3aKOH COXpaHEHHMsT MEXaHWYeCKOH JHepruu. AOCOIIOTHO HEYNpYyroe M aOCOJIOTHO YIPyroe
CTOJIKHOBCHUE.

Pemenue 3aga4 ¢ npodeccroHaIbHOH HaNpaBIeHHOCTbIO

=

CamocTosiTeqibHAas padoTa o0ydaromuxcsa KoHCIIEKTHI, perieHne 3aaad

Tema 5. [lunamuka
NEePUOINYECKOT0
JABHKEHUS

Conep:xkanue y4eOHOro MaTepuaia

3aKoHbl MEXaHUKW U JIBUKCHUS HeOeCHBIX Ten. J(nHamuka cBOOOMHBIX KoyieOaHMii. KosebaTtenbHas cucrema
OJT ACHCTBUEM BHEITHUX CHJI, HE 3aBUCSIIUX OT BpeMeHH. BhIHY K IeHHbIE KojieOanus. Pesonanc.

N

Pemenne 3a1a4 ¢ npodeccroHanbHON HAMTPABIEHHOCTHIO

B TOM unciie J1a0opaTOpHBIX padoT

«Jlabopamopnasi paboma 1. Ilepuoo xonebanuil Masmuuxay

NN

CamocTosiTeqibHAsA padoTa 00y4aloIuxcs

0K 2,3,4,5,6
JP 7,10

Tema 6. CtaTuka

Conep:xkanue yueOHOro MaTepuaia

VYcnoBue paBHOBECHS IJIsl TOCTYNATENBHOTO IBMKEHHS. Y CIIOBHE PABHOBECHS UIS BPAIATEIHHOTO JBUKECHUS.
LenTp TspkecTH (LIEHTP Macc) CUCTEMBI MAaTEpUAIBHBIX TOYEK M TBEPAOTO TENA.

CamocTosiTeIbHAsA padoTa 00y4alomuxcs

0K 2,3,4,5,6
JIP 7

Tema 7. PensiTuBHCTCKASA
MeXaHUKa

Conep:xkanue y4ueOHOro MaTepuaia

[loctynaTel crenuaibHOM TEOPHH OTHOCHTENHHOCTH. OTHOCHTENBHOCTh BpPEMEHHU. 3aMeJIEHHE BpPEMEHHU.
PENSATUBUCTCKUI 3aKOH CJIIOXKEHHUSI CKOpocTel. B3anMOoCBA3b SHEPTUU U MaCCHI.

N

Pemenue 3amad ¢ nmpodeccHoHaTLHON HAPABICHHOCTHIO

B ToM 4ncie KOHTPOJIBHBIX PadoT

«Konmponvnas paboma 1. Mexanuxay

NN

CamocTosiTeIbHAsA padoTa 00y4aroINXCsI

0K 2,3,4,5,6
JP 7

MOJIEKYJISAPHAS
PU3UKA

Tema 8. Mosiexkyasipuast
CTPYKTYpa BelllecTBa

Coaep:xkanue y4e0HOro MaTepuaia

Macca aToMOB. MOJ'IHpHaH Mmacca. AFpeFaTHBIG COCTOsIHHMA BEIIECTBA.

Pemenne 3anad ¢ nmpodeccnoHaabHON HAPABICHHOCTHIO

CamocTosiTeIbHAsA PadoTa 00y4aI0IINXCS

0K 2,4,5
JIP 7

Tema 9. MoJiexyJIsipHO-
KHMHeTHYecKasi Teopusi
UAeaTBHOro ra3a

Conep:xanne y4eGHOro MaTepuaga

Pacripenenenue mMonexkyn uieadbHOTO ra3za B MPOCTPaHCTBE. Pacmpenenenne MoneKyn WIealbHOTO rasa Mo
ckopocTsiM. Temmeparypa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUH. Y paBHEHUE
Knanelipona-MenneneeBa. M3onporneccsl.

Pemenne 3aga4 C HpO(i)GCCI/IOHaJ'ILHOI\/'I HAIlpaBJICHHOCTHIO

=

CamocTosTesbHas padoTa o0yqyaromuxcsa KoHCIIEKTHI, pellieHne 3a1a4

0K 2,3,4,5,6
JIP 7,10

Tema 10. Tepmogunamuka

Copep:kanne yue0HOT0 MaTepuana

Buyrpennsisi sneprusi. Pabora rasa npu m3onpoueccax. IlepBeiii 3akoH TepMoAMHAMHUKH. AnualOaTHBIN

0K 2,4,5
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npouecc. Temnossle npurareny. Bropoil 3aK0H TEPMOJIUHAMUKHU. JIP 7
Pemenne 3anau ¢ npodeccroHaabHON HAMTPABIEHHOCTHIO 1
CamocrosiTeabHas padora odyuyaromuxest Koncnekrsl. Pedepatsl «3.TemnoBsie neurarenu», «4. Jlpurarens 4
BHYTPEHHETO cropasusi», «5. Ilaposas mammHa
Tema 11. JKuakocrs u map | Comep:kaHue y4e0HOr0 MaTepuasia 0K 2,3,4,5,6
®a30BbIl mepexon map-xunkoctb. Mcmapenne. Konnencanus. JlaBneHue HachlleHHOro mnapa. BraxkHocTb 2 JIP 7
Bozayxa. Kunenue sxuaxoctu. IloBepxHOocTHOE HaTshbkeHHe. CMaunMBaHKe, KAWJUISIPHOCTD.
Perienue 3ana4 ¢ npodeccuoHanbHON HANPaBICHHOCTHIO 1
B ToM uncJie 1a60paTOPHBIX padoT 2
«Jlabopamopnas paboma 2. Hzmepenue nosepxHOCmMHO20 HAMSNCEHUS HCUOKOCIU MEMOOOM KOMIEHCAYUU» 2
CamocTosTebHag padoTa o0yqaromuxcs KoHCIIEeKTH 4
Tema 12. TBépaoe Te0 Copepxanune y4eGHOro MaTepuaaa OK2,4,5
Kpucrammmzamms u 1otaBinenue TBEPABIX Ten. CrTpykrypa TBEpABIX Teln. Kpucrammueckas pemérka. 2 JIP 7
MEXaHUYECKHNE CBOMCTBA TBEP/IBIX TEIl.
CamocTosiTeqibHAsE padoTa o0ydyaromuxcsa KoHCIIeKTH 2
Tema 13. Mexanudeckue Copep:xanue y4eGHOro MaTepuaaa 0K2,3,4,56
BOJIHBI. AKYCTHKA Pacripoctpanenue BoiH B ynpyroii cpene. Ilepuonuueckre BomHabl. CTOSYHE BOIHBL. 3BYKOBBIE BOJTHBI. BhicoTa 2 JIP 7
3ByKa. Dddext Jlomrepa. TemOp, TpOMKOCTD 3BYKa.
B TOM uncie KOHTPOJIBLHBIX padoT 2
«Konmponvuas paboma 2. Monexyasipnas gpusuxay 2
CamocTosiTeIbHAsE padoTa 00y4YalomuXxcs -
SJIEKTPOCTATHKA
Tema 14. Cuibl Copep:xanne y4eGHOro MaTepuaia 0K2,3,4,56
3JIEKTPOMATrHUTHOI' O OnexTpudeckuii 3apsan. KBanToBaHue 3apsina. DNeKTpHU3aIus Tel. 3aKOH coxXpaHeHud 3apsana. 3axoH Kyona. 4 JIP 7, 10
B3auMo/elicTBUA PaBHOBecue cratmdeckmx 3apsmoB. HampsokeHHOCTB 3JIeKTpocTaTHdecKoro mois. JIMHWW HampspKeHHOCTH
HeIOABUKHBIX 3apsI0M AIEKTPOCTATHYECKOTo mours. [[prHHINT Cynepro3uIpH AIEKTPOCTATHYECKUX TIOJIEH.
Pemenne 3anau ¢ npodeccHoHaIbHON HAPABIEHHOCTHIO 1
CamocTosTesibHas padoTa o0yuaronuxca KoHCIIEKTHI, pelnenne 3a1aq 2
Tema 15. DHeprusi Copep:xanne y4eGHOro MaTepuaia 0OK2,3,4,5,6
3JICKTPOMAarHUTHOT' O Pabora cun snekrpocratmueckoro mois. IloTeHuman 35eKTpOoCTaTHYECKOro Mojs. DJIEKTPUUYECKOe IMojie B 6 JIP 7, 10
B3auMo/eiicTBUA BemecTtBe. JIMANEKTpPUKKA B 3JEKTpOCTaTHUeCKOM Tioie. [IpoBOMHWKH B 3IEKTPOCTATUYECKOM TIOJE.
HeMNoABUKHBbIX 3apPsi/10B pacmpeneneHde 3apsioB IO TOBEPXHOCTH IPOBOJHHUKA. JJEKTPOEMKOCTh YEAWHEHHOTO IPOBOIHHKA.
OnekTpoeMKocTh KoHjieHcaTopa. CoeuHeHNe KOHASGHCATOPOB. DHEPT sl 3IEKTPOCTATHUECKOr0 MOJIsl.
Pemenne 3anau ¢ npodeccHoHaIbHON HAPABIEHHOCTHIO 1
B TOM 4nc/ie KOHTPOJIBHBIX PadoT 2
«Konmpoavuas paboma 3. Dnexmpocmamuxay 2
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CamocTosTesbHasg padoTa o0yqyaromuxcsa KoHCIIEKThI, pellieHne 3a1a4

11 kace
SJEKTPOAUHAMHUKA
Tema 1. ITocToOAHHDBIH Coaep:kanue y4e0HOro MaTepuaia 0K 2,3,4,5,6
3JIEKTPUYECKHIl TOK Onextpudeckuii Tok. Cuna Toka. Mcrounuk Toka. VICTOYHUK TOKa B 3eKTpuueckod menu. 3akoH Oma st 10 JIP 7, 10
OJTHOPOJHOTO MpoBoAHMKA (y4yacTka wernu). CoONpOTHUBICHHE TMPOBOJHUKA. 3aBUCHMOCTh YAEITBHOTO
COIIPOTUBJICHUA MPOBOAHHMKOB W IOJYIPOBOOAHHMKOB OT TEMIICPATYPHI. CBCpXHpOBOILI/IMOCTI). COCILI/IHGHI/IG
MIPOBOIHUKOB. Pacuer compoTuBiieHus 31eKTpuueckux 1enel. 3akon OMa Ui 3aMKHYTOH 1enu. Pacuer cuibl
TOKa M HAIIPAXKCHUA B IJICKTPUYCCKHUX LCIIAX. I/ISMGPGHI/IG CHJIbI TOKa W HAIPSKCHUSA. TemnoBoe HeﬁCTBHe
anekTpuieckoro Toka. 3akoH Jlxoyns-Jlenna. Ilepegaua SieKTpodHEprHH OT UCTOYHHMKA K TOTPEOUTEINIO.
OJeKTpUYEecKHii TOK B pacTBOpPaxX M PacIIaBax 3JIEKTPOJIMTOB.
Perienre 3a1a4 ¢ npodeccuoHaabHON HANPaBICHHOCTHIO 1
B ToM uncJie 1a6opaTOPHBIX padoT 2
«Jlabopamopuas paboma 3. 3axon Oma 015 ROAHOU Yenuy 2
CamocTosiTeqibHAsA padoTa o0ydaromuxca KoHCIIEKTHI, pelieHne 3aaa4d 6
Tema 2. MarautHoe nosie | ConepskaHue y4eOHOT0 MaTepuaia 0K 2,4,5
MarauTtHoe B3auMoOjeicTBUE. MAarHuTHOE IMOJ€ BJIEKTPUYECKOro Toka. JIMHMM MarHMTHOM WHAYKIIUU. 6 JIP 7
JeicTBEe MarHUTHOTO TOJNS Ha TPOBOAHMK C TOKOM. PamMka ¢ TOKOM B OIHOPOJHOM MAarHWTHOM IIOJE.
JleficTBrie MAarHMTHOTO TIOJII Ha JBIDKYIIHMECS 3apsDKeHHbIE dYacTUIpl. Macc-criekrorpad W IUKIOTPOH.
MIPOCTPAaHCTBEHHBIE TPACKTOPHH 3aPsDKEHHBIX YaCTHI[ B MAarHUTHOM Tojie. B3aumonelcTBHE IIEKTPUYECKUX
TOKOB. MATHUTHBIA MOTOK. DHEPrys MAarHATHOTO TOJIsl TOKAa. MarHuTHOE 1oJe B BenecTse. PeppomMarHeTnsm.
Pemmenne 3aga4 ¢ npodeccnoHaabHON HAPABIEHHOCTHIO 1
CamocTosTe/ibHas padoTa o0yuaonuxcsa KoHCIIEKTH 2
Tema 3. Copepixanne yueOHOro MaTepuaia 0K2,3,4,5,6
DJIeKTPOMArHeTH3M OJIC B npoBOIHMKE, OBIKYLIEMCS B MarHUTHOM IIOJIe. DJIEKTpOMarHuTHas MHAYKOHs. CriocoObl MoaydeHus 4 JIP 7,10
WHIYKIAOHHOTO TOKAa. TOKM 3aMBIKaHWS W pa3MbIKaHUA. VICIIONB30BaHUE JIIEKTPOMATHUTHOW WHAYKIIUH.
TeHepHpOBaHNE MEPEMEHHOT0 IIEKTPHUIECKOro ToKa. llepenada 31eKTpodHEPTrUU Ha PACCTOSHUE.
CamocTosTesbHas padoTa odyuaronmuxcss KoHCIIEKTHI, pelerne 3a1aq 4
Tema 4. Lenu Coaep:kanue yueGHOro MaTepuasia 0K 2,3,4,5,6
1epeMeHHOr0 TOKa BekropHble auarpaMMbl Uil OMMCAHUS IEPEMEHHBIX TOKOB M HampsDKEHWH. Pe3ucTop B Lenu mepeMeHHOro 4 JIP 7
Toka. KoHneHcaTop B Ilemn TepeMeHHOro Toka. Karyimka WHIYKTHBHOCTH B IENH TEPEMEHHOrO TOKa.
CBOOOZHBIE TapMOHHYECKHE SJEKTPOMAarHUTHBIE KoleOaHUs B KolebaTedhbHOM KOHType. KomeOaTembHBbIid
KOHTYp B IIelId TIEPEMEHHOro TOKa. [IpuMecHBIH MONyNpPOBOAHHUK- COCTABHAsl YacTh JJEMEHTOB CXEM.
MTOJTYTIPOBOHUKOBEIN nofl. TpaH3ucTop.
B TOM u4nc/ie KOHTPOJIBHBIX PadoT 2
«Konmpoavuas paboma 4. Dnexmpoounamuxay 2
CamocTosTesbHas padoTa o0yqaromuxcs KoHCIIEKTH 4
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IJEKTPOMATHUTHOE
N3JITYYEHUE

Tema 5. U3nyueHue u Conep:xkanne yueOHOro MaTepuasia OK2,4,5
npuém ONeKTpOMarHWTHBl  BOJHBIL.  PacmpocTpaHeHHe 3JIEKTPOMAarHUTHBIX BOJH. OHEpPrus, IepeHocuMas 4 JIP 7
JICKTPOMArHUTHBIX BOJIH QJICKTPOMAaroMTHBIMU BOJIHAMU. I[aBJ'ICHI/IC U UMITYJIBC 3JICKTPOMAarHMTHBIX BOJIH. CHCKTp QJICKTPOMArdiuTHBIX

paguo- u CBUY-guanaszona | BomH. paguo- 1 CBY-BonHbI B cpencTBax cBsizu. PagnorenedonHas cBs3b, paaroBelIaHue.

CamocTosiTesibHass padoTa o0ydyaromuxcsa KoHCIeKTh 2

Tema 6. leomerpuueckass | Cojep:kanue y4eGHOro MaTepuaia 0K 2,3,4,5,6

ONTHKA [punmun [Moiirenca. Otpaxkenue BonH. [Ipenomiienue BoiH. Jucnepcust cBera. [loctpoeHue n3o0paxkeHui U 8 JIP 7, 10

X0Jla Jy4ed npu npeiaomiieHun ceera. JIuusel. CoOuparomue auH3bl. M300pakeHue npeamera B coOUparomieit
nuH3ze. Dopmyna TOHKOH coOuparomiedi JinH3bl. PaccenBaromue JuH3bl. M300pakeHue mpeaMmera B
paccenBaromei TuH3e. POKyCHOE PacCTOSTHUE U ONITUYECKas CHJIa CHCTEMBI M3 JIBYX JIMH3. YenoBeueckuii rira3
Kak onrtuyieckas cucrema. Ontayeckue npudopsl, YBETUUIHUBAIONINAE YOIl 3pEHHSL.
Perienre 3a1a4 ¢ npodeccuoHaabHON HAPaBICHHOCTHIO 1
B ToMm uncsie 1a00paTOPHBIX H KOHTPOJIBHBIX PadoT 2
«Jlabopamopnas paboma 4. Hzyuenue uzodpadicenusi npeOMemos 8 MmoHKOU TUH3e» 2
CamocTosiTeJibHasi padoTa odyuaronuxcsa KoHcrekThl, pemierue 3aaad. Pedepatst «6. JIMH3b, «7. 6
OnTHyecKkue mpudopbI»

Tema 7. BoanoBas ontuka | Coaep:kanue y4eGHOro MaTepuaia 0K 2, 4,5
Wurepdepennus BonH. B3ammHoe ycuieHue u ocnablieHHE BOJH B MpocTpaHcTBe. MHTepdepeHnus cBera. 2 JIP 7
mudpakmmst ceera. b pakiimoHHas pemnerka.

CamocTosiTeqibHAsE padoTa ooy4yaromuxcsa KoHCIeKTh 2

Tema 8. KBantoBas Copep:xanne y4eGHOro MaTepuaia 0K2,3,4,56

Teopus TemmmoBoe wm3mydenune. Dorodddexr. KopmyckymsapHo-BoIHOBOW Ayann3M. BoTHOBBIE CBOWMCTBA YacTHII. 2 JIP 7

JIEKTPOMArHMTHOI'O Crtpoenne atoma. Teopus atoma Bomopona. [lormomenne n n3mydeHne cBera atoMoM. Jlazep. DnekTpudaeckuid

U3J1y4YeHUs U BellecTBa paspsif B razax.

B TOM uyMc/ie KOHTPOJBHBIX PadoT 2
«Konmpoavuas paboma 5. InexmpomazHumuoe uziyyenuey 2
CamocTosiTeJbHas padoTa o0yqaonuxca KoHCIIEKTH 2

OU3UKA BBICOKUX

DHEPI'UH

Tema 9. ®usuka aromuoro | Conep:kaHue y41edHOro MaTepuajia OK2,4,5

sapa CoctaB aTOMHOro sipa. ODHEprusi CBSI3M HYKJIOHOB B sipe. EcTecTBeHHas paJnOaKTHBHOCTh. 3aKOH 4 JIP 7
paaroakTUBHOIO pacnana. VckyccTBeHHash paJMOaKTUBHOCTh. VICIonb30BaHWE JHEPTUU JIENEHUsS sJep.

Anepnast sHepreruka. TepmosaepHblii cuHTe3. SnepHoe opyxwue. buonorumdeckoe aelcTBre paarOaKTHBHBIX
W3ITyYEHU.
CamocrosiTesbHas padora odyuaromuxcs Koncnekrsl. Pedepatsl «8. fAnepnas sHepreruka», «9. Sneprnoe 4
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opyxuey, «10. AnepHbiii peakTopy, «11. YepHOOBUTBCKAS aBapHsD»

Tema 10. Daementapunie | Comep:kaHue y4eOHOr0 MaTepHaIa 0K 2,3,4,5,6
YacTHIbI Knaccudukarus sneMeHTapHbIX dacTuil. JlenToHbl kKak (yHIaMeHTanbHbIe dYacTulpl. Kiaccupukanus u 2 JIP 7
CTPYKTYpa aipoHOB. B3auMonelcTere KBapKoB.
B ToM unciie KOHTPOJIBHBIX PadoT 2
«Koumponvrasi paboma 6. Quzurxa 6biCOKUX IHEP2ULL» 2
CamocTosiTeqibHass padoTa o0ydyaromuxcsa KoHCIeKTh 2
SJIEMEHTbDbI
ACTPODPU3UKHU
Tema 11. DBoaronus Coaep:kanue y4eGHOro MaTepuaia 0K 2,3,4,5,6
Bcenennoit Crtpykrypa Bcenennoii, ee pacmmpenue. Pacmmpstomasics Bcenennas. Kocmonornueckass Momenb paHHeEH 6 JIP 7
Bcenennoii. Opa uznyuenus. Hykineocunres B panHeit Beenennoit. O6pa3oBaHue aCTPOHOMHYECKUX CTPYKTYP.
Opomonust 38e311. O6pazoBanune ComHedHol cucteMbl. DBomoius ComHeuHol cucteMbl. OpraHuvecKast )Ku3Hb
BO Bcenennoil.
B ToM umcjie KOHTPOJIBHBIX PadOT 2
«Koumponvuas paboma 7. nemenmol acmpousuxuy 2
CamocrosiTeJibHas padoTa odyuaronuxcs Koncrektsl. Pedeparst «12. Teopust 00bII0ro B3phiBay, «13. 4
3Be3neiy, «14. Ilnanersl 3eMHON Tpynmibly, «15. [lmaneTsl ruranTey, «16. KOMeThI, acTeponibl, METCOPUTEI
KoncyabTanus K 3K3amMeHy 6
IIpomexyTouHas arTecTanusi B popme Jk3ameHa 6
Bcero: 144
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3. YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMbI YUEBHOM JUCIHUATLINHBI

3.1. [as peaau3zanum mnporpaMmbl Yy4eOHOW JMCUMILIMHBI TNPeIyCMOTPEHO
crenMaJlbHOe OMeLeHHe:

Kabuner «®usuka», OCHaIIEHHBIM OO0OpyIOBaHHEM: TOCAJ0YHBIE MeCTa ISt
oOyuaromuxcs, pabodee MECTO TIPerojaBareysi, CTEHIbI, y4eOHbIC KHUTH, 3aJlaYHHKH,
TEXHUYECKUMHU CPEACTBAMU OOYYEHHS: KOMIBIOTEPHI, IPOEKTOp, KOJIOHKH, IPUHTED,
MHTEpAaKTUBHAs JIOCKAa, IPOrpaMMHOE OO0ecleueHue ¢ BUPTYaJbHbIMH JIAOOPATOPHBIMU
paboTtamu.

3.2. Uu¢popmannoHHoe olecnieyeHne peajnu3aluy NporpaMmmMbl

3.2.1. OcHOBHBIE IEYaTHBbIE U3TAHUS
1. Quszuka. Yenyonennwiii yposenw. 10 knacc: yueonux / B.A.Kacvsanos. - 8-e u30.,

cmepeomun. - M.: /lpogha, 2020. - 480 c.
2. @usuxa. Yenybneunwiil yposens. 11 knacc: yueonux / B.A.Kacvsnos. — 9-e u30.,
cmepeomun. - M.: I[Ipoceewenue, 2021. - 493 c.

3.2.2. JlonoJIHUTEIbHbIE HCTOYHHUKH

1. Qusuka. bazosviii yposens. 10 knacc: yueonux / J1.0.I endenwmetin, FO.U. Jfux. — 1-e
u30., cmepeomun. - M.: Mnemosuna, 2016. - 448 c.

2. @usuxa. bBazoswiti yposenwv. 11 knacc: yueonux / J1.O.Ienoenwumerin, A.A.Bynamosa,
U .H.Kopuunves, A.B.Kowxuna. — 7-e uzo., cmepeomun. - M.: BUHOM. Jlabopamopus 3nanui,
2017. - 256 .

2. Quzuka. baszoswviti yposenv. 10 xknacc: 3adaunux / J1.O.I'enoenwmetin, JI.A.Kupux,
U M.TIenvgpeam, U.FO.Henawes. — 1-e uzo., cmepeomun. - M.: Muemosuna, 2016. - 127 c.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA

YYEBHOU JUCIUATLIAHBI
Pesynomamut 00yuenusn Kpumepuu Memoou
OYeHKU OYeHKU

1) chopMHpOBaHHOCTH MPEACTABICHUH O POJM M MecTe (PM3MKH M aCTPOHOMHH B COBPEMEHHOW HaydyHOW KapTtuHe | OueHku 3a - ycmmli
MHpa, 0 CHCTEMOOOPA3YIOIEN posii (PU3NKK B Pa3BUTUH €CTECTBEHHBIX HAYK, TCXHUKHM U COBPEMEHHBIX TEXHOJIOIHH, O | YCTHBIA U onpoc,
BKJIAJle POCCHHCKMX M 3apyOEKHBIX yUeHBIX-QH3MKOB B pa3BUTHE HAYKH; MOHMMAHHE (DM3MUECKOH CymIHOCTH | TMCbMEHHbIH } 3
HaOJIOJIaEMBIX SIBJIEHHH MHKPOMHpPa, MAaKpOMHpa W MEraMupa; MOHMMaHHe pPOJHM ACTPOHOMHH B MpakThueckoi | OTBET nucobMenHblu
JIeSTeTLHOCTH YeNOBEKA U JalbHEHIIEM HAYIHO-TEXHHUECKOM Pa3BUTHH, POJIH QU3MKH B HOPMUPOBAHUM KPyro3opa u | ooiCTaBIAIOTCATIO ) onpoc;
(YHKIIMOHAJIBHOM IPAMOTHOCTH YEJIOBEKA JJISl PELICHUS MPAaKTUYECKUX 3a/1a4; IATHOAIIL RO )

o CHUCTEME. KOHMPOJIbHbl
2) chopMHUPOBAHHOCTh YMEHUHN pacno3HaBaTh (U3HUecKue sBJIEHMs (Tpolecchl) U OOBACHATP MX Ha OCHOBE e  pabomer
M3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBU)KEHHE, CBOOOJHOE MaJeHHE Tell, | QueHka 5: | 0
NIBUKEHHE TI0 OKPYXHOCTH, HHEpLHMs, B3aUMOJCHCTBUE TeJs, KojeOaTelnbHOE IBUKEHHE, PE30HAHC, BOJHOBOE | 00ydarouruiics noopasdena
nBukeHue; 1ud@ysus, OpoyHOBCKOE IBMKEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEN, U3MEHEHHEe 00bema Tell MpH | MOKas3blBaeT M
HarpeBaHuu (OXJIaKJICHUH), TETJIOBOE paBHOBECHE, HCIIapeHUE, KOHACH CAIUs, II1aBlIeHUe, KpUCTauIu3allus, KureHue, | BEpHOe - mecmogvle
BJIQ)KHOCTh BO3JlyXa, CBsi3b CpEJIHEHl KHHETHYECKOW DHEpPruM TEIJIOBOTO JIBMKEHMS MOJEKyl ¢ abcoiroTHoif | MTOHMMaHne pabomuvl;
TEMIIEpaTypOH, MOBBIIICHHE JABJeHHs Ta3a MPH ero HArpeBaHHH B 3aKPHITOM COCYJE, CBA3b MEKIy mapamerpamu | PH3HUECKOH -
COCTOSIHMSI Ta3a B M30IPOIECCAX; AIEKTPU3AIMS Tel, B3aMMOJISHCTBHE 3aps/0B, HArpEBaHHE IPOBOJHHKA C TOKOM, ;ZEI:AZCT;HHBaeMLIX BUPNTYATbHbL
B3aNMOJICHCTBHE MArHUTOB, OEKTPOMArHNTHAS MHAYKIMA, ACHCTBHE MArHHTHOTO MOJA HA MPOBOAHHMK C TOKOM M | oo " ja@opamopﬂ
JBIDKYLIUICS 3apsifl, 2JEKTPOMAarHUTHBIE KOJIEOAHUsSI M BOJIHBL, IPSAMOJMHEHHOE PacIpOCTpaHEHHE CBETA, OTPAXKEHHUE, 3AKOHOMEPHOCTEHH | e paGomb.
npenoMIcHIe, HHTephepeHIus, MMPPaKUKs U MOIIPU3ALKs CBETa, AUCIEPCHs CBETa; (OTOITCKTPHUCCKHUil dQOCKT, | saxomoB  u | . SRSAMCH
CBETOBOEC [IaBJICHHE, BO3HUKHOBCHHE JIMHEHYATOro CIEKTpa aroMa BOJOPOJA, CCTECTBEHHAA M HMCKYCCTBEHHAS | teopnif, naer
PalmOaKTUBHOCTb; TOYHOE
3) BiaJeHUE OCHOBOIOJArarOUMMU (PU3UYECKMMHU MOHATUAMHU U BEIMYMHAMH, XapaKTEPU3YIOUIUMH (U3UYECKUE | ONpEAeieHHe U
nporecchl (CBSA3aHHBIMU C MEXaHMYECKHM JIBUKEHHMEM, B3aUMOJCHCTBHEM Tell, MEXaHWYECKMMU KOJeOaHMsMU U | UCTOIKOBaHHUE
BOJIHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOEHUEM BEILECTBA, TEMJIOBBIMU INPOLIECCAMHU; IJIEKTPUUYECKUM U MArHUTHBIM | OCHOBHBIX
TOJISIMH, SNEKTPUYECKHM TOKOM, 3IEKTPOMATHHTHBIMU KOJIEOAHMAMH M BOJHAMH; ONTHUECKHMH sBICHHMAMp; | TOHATHH, .
KBAaHTOBBIMH SIBJIEHUSAMH, CTPOEHHEM aToMa M aTOMHOTO S/pa, PaJHOaKTUBHOCTBIO); BIaJcHHE OCHOBOMOJAraomumy | SAKOHOB,  TCOpHH,
ACTPOHOMHYCCKMMHU TIOHATHAMH, IO3BOJISIONIMMHE XapaKTepH30BaTh MPOLECCH, MPOUCXOISIINE HA 3BE3NaX, B | - TaroKe
3BE3/IHBIX CUCTEMaX, B MEXKTalaKTUYECKOH cpejie; IBUKEeHHE HeOECHBIX Tell, 3BOJIIOLIMIO 3Be3]1 U BeeneHHoi; Eﬁgiﬁgig}?;e
4) BnajsieHe 3aKOHOMEPHOCTSIMH, 3aKOHAMU U T€OopUsiMU (3akoH BcemupHoro tsrotenus, I, II u 11l 3akonsr HeroToHa, (busHueckix
3aKOH COXPAHCHMs MEXaHHYECKOW SHEPruH, 3aKOH COXPAHCHMs MMITY/IbCa, NMPHHIMII CYNEPHO3UIMN CUJI, MPUHLMI | peorramy, X
PaBHONPABHOCTH MHEPLMATIBHBIX CUCTEM OTCYETA; MOJIEKYIIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS BEILECTBA, FA30BbIC | enuuuil "
3aKOHBI, NIEPBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHHUs NIEKTPUUECKOTO 3apsna, 3akoH KynoHa, 3akoH OMa Ui | crioco6oB
ydacTKa Lienu, 3akoH Oma 7S MOJIHOM 3JeKTpUuYecKoM uenu, 3akoH Jxoyns - JleHna, 3aKOH 2JIEKTPOMArHUTHOM | M3MepeHHUS;
WHIYKIHAH, 3aKOH COXPAHEHMs SHEPTUH, 3aKOH NPSIMOJIMHEMHOIO paclpOCTPAHEHUs! CBETA, 3aKOH OTPAXXEHMs CBETA, | PAaBUIIBHO
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3aKOH TMPEJIOMJICHUSI CBETAa; 3aKOH COXPAHCHHsI DSHEPruu, 3aKOH COXPAHCHHSI HMITYJbCa, 3aKOH COXpaHCHUS
AIIEKTPUUECKOTO 3apsijia, 3aKOH COXpPAHEHHsS] MAacCOBOTO YHMCIA, TOCTyJaaThl bopa, 3aKOH paJMOaKTHBHOTO pacraja);
YBEPEHHOE HCIIOIH30BAHIE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIIM3e (PU3MUIECKUX SIBIICHUH U MPOLIECCOB;

5) yMeHHE yIUTHIBATh TPAHMIIBI TPUMECHECHUS H3YICHHBIX (PU3NYCCKUX MOJISNICH: MaTeprallbHasl TOUKA, HHEPIHATbHAS
CHUCTEMa OTCYETA, UJICAbHBIN ra3; MOJEIU CTPOEHUS ra30B, KUIAKOCTEH W TBEPABIX TEJ, TOUCYHBINA AJIEKTPUUECKUI
3apsiy, sIepHAst MOJCNb ATOMa, HYKIIOHHAsI MOJIS)Ib AaTOMHOTO SiAjpa IIPH PEIICHUN (U3NICCKHIX 3a]1a4;

6) BJaJIcHUEC OCHOBHBIMH METOJIAMU HAy4HOTO IIO3HAHUS, HWCIOJB3YeMBIMH B (HU3UKE: TPOBOJUTEH MPSAMBIC H
KOCBEHHBIC M3MEpPEHUS (PU3NUCCKUX BEIIMYWH, BBIOMpAs ONTUMAIBHBIA CIIOCOO M3MEPECHHSI U HCIOJb3ys U3BECTHBIC
METOJIBI OIICHKH TIOTPENTHOCTEH W3MEpEeHUH, TPOBOJHUTH HCCICIOBAHUE 3aBHCHMOCTEH (U3WYCCKUX BEIIMYUH C
WCII0JIb30BAHNEM TIPSIMBIX U3MEPEHHMA, OOBSICHATH IMOTYICHHBIC PE3YJbTAThl, UCTIONB3YsS (PHU3UUYECKHE TEOPUH, 3aKOHBI
W TIOHATHS, W JENaTh BBIBOJBI; COOJIIOIATh MpaBUiIa OE30MMACHOTO TpyJaa MPU NMPOBEICHUH HCCIICAOBAHHN B paMKax
y4e0HOTO IKCIIEPUMEHTA U Y4eOHO-UCCIICIOBATEILCKON JIEITEIILHOCTH C MCTIOIh30BAaHUEM ITU(PPOBBIX U3MEPUTEITBHBIX
YCTPOUCTB W JabOpaTOpHOTO 000pyIOBaHMs; CHOPMUPOBAHHOCTD MPEJACTABICHUNA O METOJAaX IMOJYYCHHUS HAaYIHBIX
ACTPOHOMHUYECKUX 3HAHUI;

7) chopMHUpPOBAHHOCTH YMEHHS DPEIIaTh PACUETHBIC 3aJa4d C SBHO 3aJlaHHON (PU3UYECKON MOJIETBI0, HMCIOJB3YS
¢u3nyecKkre 3aKOHBI M TPUHIIMITEI, HA OCHOBE aHAJIN3a YCIIOBHS 33Ja4d BHIOMpaTh (PU3MUECKYIO MOJICNb, BBIJICISTH
¢du3nyeckrne BeTUIHHBI U (HOPMYITBI, HEOOXOMMBIE TSl €€ PEHIeHUs, IPOBOJIUTh PACUYEThl M OIICHUBATH PEATBHOCTH
MOJIyYUEHHOTO 3Ha4yeHHs] (U3NYECKOM BENMYHMHBI; pellaTh KayeCTBEHHbIE 3aJaud, BBICTPAuWBas JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY DPACCYKJIEHUI C OMOpOH Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U (U3NYECKUE
SIBJIICHUS,

8) chopMHUPOBAHHOCTh YMEHHSI MPUMEHAThH MOJyYE€HHBIC 3HAHUS ISl OOBSICHEHUS YCIOBUHN MPOTEKaHUs (PU3NUECKUX
SIBIICHUN B IPUPOJIE U 7Sl PUHATHUS IPAKTUUECKUX PEIICHU B MOBCEAHEBHOM KU3HU JUIsl oOecrieueHus: 6e30MacHOCTH
pu OOpalieHuH ¢ OBITOBBIMU IPUOOpAaMU U TEXHUYECKHMMH YCTPOWCTBaMH, COXPAHEHMs 3J0POBbsl M COONIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBEAEHUSI B OKpYXalollel cpele; MOHUMaHUE HEOOXOTUMOCTH MPUMEHEHHS JOCTHUKEHUIM
(U3HUKYN ¥ TEXHOJIOTHH JUIsl pallMOHAIBLHOTO MPUPOIOTIONB30BAHUS;

9) chopMHUPOBAHHOCTH COOCTBEHHON MO3MIIMM [0 OTHOILIEHUIO K (hr3nueckoi nHGopMaluu, MoaydaeMold U3 pa3HbIX
HMCTOYHUKOB, YMEHHUH HCHOJIb30BaTh LU(POBBIE TEXHOJOTHMH IJIsi TMOUCKA, CTPYKTYPUPOBAHHS, HHTEPIpPETALUU U
MpeicTaBiIeHHs y4eOHOM U HayYHO-TIOMYJIAPHON MHPOPMAIMK; Pa3BUTHE YMEHHN KPUTHUUECKOTO aHAM3a MOTydaeMOoi
nHpopMaiuu;

10) oBnaseHue yMeHUSIMU pabOTaTh B IPYIINE C BHIMOJTHEHUEM PA3IUYHBIX COIMANBHBIX POJICH, MIIAaHUPOBATh paboTy
TPYIIbI, PAMOHATBLHO PACHpPENeNsiTh NESATeNIbHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJCKBATHO OIEHHBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYIINHI B PEIIEHHE paccMaTprUBaeMOi MpoOIeMbl;

11) oBnanenue (chopMUPOBAHHOCTD MPEJCTABICHH) MpaBUIaMU 3amuck GU3n4ecKux Gopmyin penbedHO-TOUeUHOH
cuctembl o0o3HaueHuii JI. bpaitns (1715 cienbix U cnaboBHAAIINX 00YyUAIOITUXCS).

12) chopmupoBaHHOCTH MOHUMAHUS POITU (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOH, COIMAIbHON M 3THYECKOM
cdepax IesTeNbHOCTH YelIOBEKa; POJIM M MecTa (PM3UKH B COBPEMEHHOW HAYYHOU KapTHHE MUpPA; POJIU aCTPOHOMUHU B

BBIIIOJIHSIET
YEpTEXKH, CXEMBI U
rpaduku; cTpouT
OTBET 1o
COOCTBEHHOMY
MJIaHy,
COTPOBOXKIAET
pacckaz HOBBIMHU
[puMepamu,
YMeeT HpI/IMeHI/ITB
3HAHUS B HOBOU
CI/ITya]_[I/II/I HpI/I
BBIITIOJIHCHU N
MPAKTUYECKUX
3aJIaHdM;  MOXKET
YCTaHOBI/ITL CBs3b
MEXIY
HA3y4aEMBIM 51
paHee HM3y4YE€HHBIM
MaTepHaioM  II0
Kypcy O¢u3mKH, a

TaKxKe c
MaTepuajoM,
YCBOGHHBIM  IIPH
W3YyYEHUU JPYTHX
MIPEIMETOB.
Ounenka 4: orBer
oOyJatomierocs
YIIOBIIETBOPSIECT
OCHOBHBIM

TpeOOBaHUSIM K
OTBETY Ha OIEHKY
5, HO pgaH 0e3
HCIOJIb30BaHMS
COOCTBEHHOI' 0
IUIaHa, HOBBIX
MPUMEPOB, 0e3
MPUMEHEHUS
3HaHWH B HOBOH
CUTYaIlUH, 0e3




MPAKTUYECKOHN JEATEIILHOCTH YeJIOBEKa M JaIbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

13) chopMHPOBAHHOCTh CHUCTEMBI 3HAHUK O (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, JACHCTBYIOIIMX Ha
YPOBHSIX MHMKPOMHpA, MaKpOMHUpa M Meramupa, MpeACTaBICHUH O BceoOleM xapakTepe (PU3MUECKHX 3aKOHOB;
MPEJCTAaBICHUNA O CTPYKType MOCTPOEHUS (PU3MYEeCKON TEOpHH, YTO MO3BOJIUT OCO3HATH POJIb (PyHIAMEHTAIbHBIX
3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX IPEJACTABICHHUSIX O MPUPOJAE, MOHATh T'PAHHUIBI MPUMEHUMOCTH TEOPHH,
BO3MO’KHOCTH MX IMPUMEHEHUS [T OTIMCAHHSI €CTECTBEHHOHAYYHBIX SIBJICHUN M TPOIECCOB;

14) cpopMHpPOBAaHHOCTH YMEHHUSI DPA3JIMYaTh YCIOBUS HPUMEHHUMOCTH MOJAETeH (QHU3MUECKUX TEelT M IIPOIECCOB
(s1BIIEHUIT): MHEpIMANIbHAS CHCTEMa OTCYeTa, MaTepHallbHAs TOYKA, PAaBHOYCKOPEHHOE JIBM)KEHUE, CBOOOIHOE MaJICHNE,
abcomoTHO ympyras nedopmaius, aOCOJIOTHO YyHIpyroe U aOCOJIFOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENed rasa,
KUJKOCTU U TBEPAOTo (KpPUCTAUIMYECKOT0) Teja, MAEalbHOIO ra3a, TOYEUHBIM 3apsiji, OJHOPOJHOE JIIEKTPUUECKOE
T0JIe, OJJHOPOJHOE MarHUTHOE T0JIe, TAPMOHHUYECKHIE KOJICOaHUs, MATEMaTHYECKHI MassTHUK, MICATbHBINA MTPYKUHHBINA
MasiTHUK, TApPMOHUYECKHE BOJIHBI, MICATHHBIA KOJIEOATEIbHBII KOHTYp, TOHKAs IMH3a; MOJIEJIeH aTOMa, aTOMHOTO sIIpa
¥ KBAaHTOBOM MOJICIIH CBETA;

15) cdopmupoBaHHOCTE YMEHHS OOBICHATH OCOOCHHOCTH MpPOTEKaHUs (PUINYECKUX SBICHHUH: MEXaHWYeCKOoe
JBIDKEHUE, TEIJIOBOE JBIDKEHHE YACTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOyHOBCKOe ABIKeHHUE, auddysus,
WCTIapeHne, KUIIEHNE W KOHCHCAIHS, IIaBJICHNE U KPUCTAJUTA3AIUS, HAIIPABICHHOCTh TETUIONIEpEIads, dICKTPH3AIHH
TeJ, YKBUIMOTCHIINATBHOCTH TIOBEPXHOCTH 3aPsDKEHHOTO MPOBOIHUKA, YIEKTPOMArHUTHON MHIYKITUHM, CAMOWH/TYKIIHH,
3aBUCHMOCTH COIMPOTHUBJICHHUS TOJYNMPOBOIHUKOB "p-" M "n-TUTOB" OT TemmepaTypbl, pe3oHaHca, MHTephepeHnn
BOJIH, JU(PAKIUH, JAUCIEPCHUU, TIOJHOTO BHYTPEHHETO OTpakeHus, (orodddekr, Qusnyeckue MNPUHIIUATIBI
CIEKTPaJIBLHOTO aHaIM3a U paboThI J1azepa, "anbda-" u "Oera-" pacnasl saep, raMmMma-u3iaydeHHue sSaep;

16) chopMupoBaHHOCTh YMEHUW TPUMEHSATH 3aKOHBI KJIACCHYECKOW MEXaHWKH, MOJEKYISIPHOU (PU3UKH |
TEPMOJIMHAMUKH, DSJCKTPOJUHAMHUKYM, KBAaHTOBOM (H3MKM i1 aHalW3a U OOBSICHEHHS SBICHUH MHKpPOMHpA,
MakpoMHpa U Merammpa, pa3jinyaTh ycJIoBUs (IpaHUIbI, 00JaCTH) MPUMEHUMOCTH (U3NYECKHX 3aKOHOB, TOHUMAThH
BCceoOIni Xxapakrep (QpyHIAMEHTaIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS MEXaHWYECKOW SHEpruu, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHMSI, IEPBBINA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsi/ia,
3aKOH COXpAHEHHUS SHEPruu) W OTPAHHYECHHOCTh MCIOJb30BaHMSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (HU3UUYECKUE
MPOLIECCHI, HCIOJb3ys OCHOBHBIE TIOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH; OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUKEHHS, (OpMYNbI KMHEMATHKH PAaBHOYCKOPEHHOTO MABIDKEHHUA, NpeoOpasoBanus [amunes Ui CKOPOCTH U
nepeMenieHus, Tpu 3akoHa HploTOHa, MPUHIIMIT OTHOCUTENBHOCTU [ anuies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUs HMIIYJIbca M MEXaHWYECKOW HHEpPrHH, CBSI3b Pa0OThl CHJIBI C M3MEHEHHEM MEXaHU4eCKOW SHEpruu,
yCIIOBUSL PABHOBECHs TBEPJIOTO TeENa; CBSI3b JABJICHHUS HJCAIBHOTO ra3a CO CpeaHel KUHETHYEeCKOW SHepruent
TEIUIOBOTO JIBUXKEHHS M KOHLIEHTpAIed ero MOJIEKyl, CBA3b TEMIIepaTyphbl BEIEeCTBA CO CpeAHEell KMHETHYeCKOM
SHEpruei ero 4acTHll, CBA3b JABJICHHS UACAIBHOTO T'a3a C KOHIICHTPALMEe MOJIEKYN U ero TeMIepaTypoi, ypaBHEeHUe
MenneneeBa-Kianeiipona, nepBblii 3aK0OH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MTpOIEccax; 3aKOH
COXpaHEHHs HIEKTPUYECKOrO 3apsja, 3akoH KynoHa, MOTEHIMAIBHOCTh 3JIEKTPOCTATUYECKOIO MO, HPUHIIMII
CYNEepHO3UIMM 3JIEeKTpUUECKUX TmoJiell, 3akoHa Kynona; 3akonsl OMma s ydacTka LeNM W JUIi 3aMKHYTOM

KCIIOJIb30BaHUS
CBSI3EM C paHee
M3YYEHHBIM

MaTepuaioM u
MaTepuaioMm,

YCBOCHHBIM Ipu
H3Y4YEHUH JPYTUX

IIPEIMETOB;  €CIIU
ydamuics
JIONYCTUJ  OAHY

omMOKy WM He
Oomnee JBYX
HE/I0YETOB u
MOXKET ux
HCIPAaBUTh
CaMOCTOSTEIBHO
WU ¢ HEOOIBIION
MTOMOIIIBIO
YUUTEIA.

Ouenka

3: obyyaromuics
MIPaBHIIBHO
MMOHUMAaEeT
(hHU3UIECKYTO
CYIITHOCTh
paccMaTpUBaeMbIX
SIBJICHUIA u
3aKOHOMEPHOCTEMN
, HO B €r0 OTBeETE,
UMEIOTCS
OTJeNbHbIE
MpOOeIBI B
YCBOEGHUU
BOIIPOCOB  Kypca
¢buznkw, HE
MPETATCTBYOIINE
JaJpHeeMy
YCBOEHUIO
MPOrpaMMHOTO
Marepuaia.
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NIEKTPUYECKON Lenu, 3akoH Jlkoymnsa-JIeHna, 3aKOH JJIEKTPOMAarHUTHOM WHAYKLIMM, IIpaBUiO JIeHIa, IOCTYJaThbl
CTELUANBHON TEOPUU OTHOCHTEIBHOCTH DWHINTEHHA, ypaBHeHHe DiHIITeHHA st BoToddderTa, NepBblii 1 BTOPOi
noctynatel bopa, npuHun HeonpeaeneHHoCTH ['eif3enOepra, 3ak0H COXpaHEHHU 3apsiia, MACCOBOIO YKCJIA U SHEPTruu
B SIIEPHBIX PEAKLHUAX, 3aKOH PaJHOaKTUBHOIO pacnania;

17) chopMupOBaHHOCTh YMEHUI MPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TTOHITHS, TEOPUU M 3aKOHBI IS
aHaJiu3a U OOBsACHEHUS (PU3MUECKUX IMIPOLIECCOB MPOUCXOSAIIMX Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMaX, B
MEXKTaJTaKTUYECKOM cpejie; IBMKEHUsSI HEOECHBIX T, YBOJIIOIINY 3Be3/] U BcenenHoi;

18) chopMUpPOBAaHHOCTh YMECHHI HCCIICIOBATH U aHAIU3UPOBATh Pa3HOOOpa3HbIC (DM3MUYECKUE SBICHHUS M CBOHCTBA
00BEKTOB, MPOBOJUTH CAMOCTOSITENIbHBIE HCCIEJOBAaHUS B pPEANbHBIX M J1a0OpAaTOPHBIX YCIOBUSAX, YHUTAaThb U
aHAJIM3UPOBATh XapaKTEPUCTUKU IPUOOPOB U YCTPONCTB, 0OBACHATH IPUHIIMUIIBI UX PaOOTHI;

19) cpopmMupoBaHHOCTH NPEACTABICHUNA O METOJAX MOJIyYEHUS Hay4YHbIX aCTPOHOMHUYECKHMX 3HAHUI; BllaJieHHE
YMEHHUSIMH CAMOCTOSATEIBHO (POPMYIUPOBATH LENb UCCIEN0BaHMs (IIPOEKTA), BbIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOTOJIAraloInX (PU3NYECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, MPOBEPSTh UX SKCIEPUMEHTAIbHBIMU CpPEICTBAMMU;
IUIAHUPOBATh U MPOBOIUTH (U3UUYECKUE IKCIIEPUMEHTHI, ONIMCHIBATh U aHAJIM3UPOBATh MOJYYEHHYIO MPU BBINOJIHEHUN
SKCIEPUMEHTa HH(OPMALINIO, OTIPEAEIATH JOCTOBEPHOCTD MOJyUEHHOTO Pe3ysbTara;

20) chopMUpPOBAHHOCTH YMEHHs pEIIaTh pAacUYCTHBIC 3a7aud C SBHO 3aJaHHOW W HESBHO 3aJlaHHON (pu3nyeckoi
MOJIENIbIO: Ha OCHOBAHMM aHalu3a YCJIOBUS BBIOMpaTh (PU3MUECKHE MOJENH, OTBEedarolue TpeOOBaHUSAM 3aJaud,
NPUMEHATh (OpMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNaThl (U3UYECKUX TEOPUl TpU HCIOJIb30BAHUU
MaTeMaTHYE€CKUX METOJOB PEUICHUs 3a]1a4, IPOBOJIUTH PAacYeThl HA OCHOBAHMM MMEIONINXCSA JAaHHBIX, aHATU3UPOBAThH
pe3ynbTaThl 1 KOPPEKTUPOBATh METO/IBI PEIIEHHS C YUETOM IMOIYYEHHBIX PE3YIbTATOB; PEIIaTh KAYECTBEHHBIE 334U,
TpeOylolire TpUMEHEHUs 3HAaHUI U3 pa3HbIX pa3lielioB IIKOJBHOTO Kypca (pU3MKH, a Takke MHTErpaluy 3HAHUM U3
OPYTUX TPEIMETOB €CTECTBEHHOHAYYHOI'O LUKJIA: BBICTPAMBAaTh JIOTMUECKYIO LENOYKY PACCYXKIEHUW C ONOpPOM Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

21) copMUpOBaHHOCTH yMEHUN aHAIW3UPOBATh W OLEHUBATH IOCJIEACTBUS OBITOBON U NPOU3BOACTBEHHOMN
NEeSITEIbHOCTH YeJIOBEKa, CBSA3aHHON ¢ (PU3MUECKMMHU MpolLeccaMH, C MO3UIUN 3KOJOTrHYecKo Oe30MacHOCTH;
MPEACTABICHUI O PAllMOHAIIBLHOM IPHUPOAOIOIb30BAHNHU, & TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTUKEHUW HAyKU U
TEXHOJIOTUH 715 ajbHEHIIero pa3BUTHUS YeI0BEUECKOTO 00IIeCTBa;

22) oBlajieHHE pa3IMYHBIMH criocobamu paboTel ¢ uHbopMaluell (U3NYECKOTO COJACPKAHUS C HCIOJIb30BaHUEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUH, pa3BUTHE YMEHUIN KPUTUYECKOTO aHajih3a U OLIEHKHU JOCTOBEPHOCTH
MoJIy4aeMoil HH(pOpMaIHH;

23) oBiajieHHe OPraHU3alMOHHBIMU U TIO3HABATEILHBIMU YMEHHUSIMH CAMOCTOSTEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUHN
B TIPOILIECCE BBIMOJHEHUS NPOEKTHBIX M Y4eOHO-HCCIIEOBATENIbCKUX PpaboOT, yMEHUsIMH paboTaTb B Tpymie ¢
BBIMIOJTHEHUEM DPAa3IUYHBIX COLMAJBHBIX pOJIeH, IUIAHUpOBaTh pabOTy TPYNINbI, pPalMOHAIBHO PpacHpeaeisTh
JESITEIbHOCTh B HECTAHJJAPTHBIX CUTYAlUAX, aJ€KBATHO OLIEHNBATh BKJIAJ] KQXI0T0 U3 YYaCTHUKOB IPYIIbI B PEIICHNE
paccMaTpuBaeMoi mpoOIeMsl;

24) chopMHUPOBAHHOCTh MOTHBAIMU K Oyaymied NpoQecCHOHANTbHOM AEATENBHOCTU MO CHEIMATbHOCTIM (H3UKO-

OO0yuaromuiics
yMeeT MPUMEHSTh
MOJyYCHHBIC
3HAHUS
pelieHun
MPOCTBIX 3a1a4 C
UCIIOJIb30BaHUEM
TOTOBBIX (HOPMYII,
HO 3aTpyJHseTcs,
eciii  TpeOyIoTCs
npeoOpa3oBaHUs
HEKOTOPBIX
dhopmyit.
OO0yuaronuiics
MOXET I0IYyCTUTH
He Oomee omHOU
rpy0oif ommoOKy u
JIByX HEJIOYETOB;
i He Oonee
OITHOM rpy0Ooii
OmMOKH W  HE
Oonee NBYX-Tpex
HErpyOBIX
OIINOOK; WA
ONTHOW  HerpyOoi
OmMMOKH M Tpex

npu

HENOYETOB;  WIH
YETHIPEX WU TISTH
HEI0YETOB.
Ouenka

2: oOyvarommuics
HE OBIIAJEN
OCHOBHBIMHU
3HAHUAMHU u
YMEHHAMHA B
COOTBETCTBHH  C
TpeOOBaHUSIMH
MIPOrpaMMBl u

JIOITYCTHI OOJIbIIIE
OLINO0K u




TEXHUYECKOTO TPOHIIS.

HEJ0YETOB, YEM
HEOOXOAUMO  JUIA
OLIEHKH 3.
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