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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTPAMMBI YYEBHOH
JUCHUIIVIMHBI «®PU3UKA»

1.1. MecTo IMCHMIINHBI B CTPYKTYPe OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl:

VYyebnas mucuuruimHa «Pusukay sBISETCS 0043aTEIbHON YacThiO 00I1e00pa30BaTEILHOTO
y4eOHOTO IMKJIa OCHOBHOM Mpo(ecCHOHATFHONW 00pa30BaTeIbHON MPOTPaMMBbl B COOTBETCTBHH
¢ ®I'OC cpennero odmiero 06pa3oBaHus, I CIICITUATBHOCTH:

35.02.16 «DkcmmyaTanus ¥ pEMOHT CEITbCKOX03sICTBEHHON TEXHUKH U 000 pyIOBAHUSIY.

Oco6oe 3HaueHne TUCIUIUTMHA UMeeT pH GpopmupoBannu U pazButun OK 2-6.

1.2. Heab 1 niiaHupyeMble pe3yJabTaThl OCBOEHHS TUCIUIIJIHHBI:

B pamkax mporpammbl y4eOHOW MUCHUIUTUHBI OOYYAIOIIMMHUCS OCBAaWBAIOTCS YMCHUS U
3HAHUS

Kon
OK | B pesynbrare ocBoeHus Kypca (GU3MKY 3HAHUS U YMEHUSI 00yJarolnuXcsl TOJKHBI OTPaXaTh:

OK?2 | 1) chopmupoBaHHOCTh TPEACTABICHHH O poJidi U MecTe (GU3UKA M aCTPOHOMHH B
COBPEMEHHOM HaydyHOH KapTHHE MHUpPA, O CUCTEMOOOpasyromei posim (GU3UKH B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKH W COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ€ POCCUHUCKHX U
OK 3 | 3apy0OexHBIX Yy4YeHBIX-(U3UKOB B pa3BUTHE HAyKH; MOHHMMaHHE (U3NYECKON CYIIHOCTH
HaOMOIaeMbIX SIBJICHUM MHKpPOMHUpPA, MakKpoMUpa M Meramupa; IOHMMAaHHE pOJIH
ACTPOHOMHHU B IPAKTHUECKOH JESITEIbHOCTH YeJIOBeKa U JallbHENIIeM HaydHO-TEXHUYECKOM
OK 4 | pazButuu, poiu ¢u3UKH B (HOPMUPOBAHMU Kpyro3opa U (YHKIIMOHAJIBHOW T'PaMOTHOCTH
YeJloBeKa [yl PelIeHUs MPAKTUUECKUX 3a1a4;

2) chopMHpPOBAHHOCTH YMEHHUM pacro3HaBaTh (PU3MUECKHE SBJICHHUS (MPOIECCHI) U
OK 5 | oOBsICHATP WX Ha OCHOBE W3yYCHHBIX 3aKOHOB: PAaBHOMEPHOE W PaBHOYCKOPEHHOE
MPsIMOJIMHEIHOE JABM)KEHUE, CBOOOTHOE Ma/ieHue Tel, ABUKEHHUE TI0 OKPYKHOCTH, WHEPLIUS,
B3aUMOJICHCTBUE TeJ, KojeOaTelbHOE JBW)KEHHE, PE30HAHC, BOJHOBOE JBUKECHUE;
OK 6 | mubdysus, OpOyHOBCKOE ABM)KEHHUE, CTPOCHHE KHUIAKOCTEH W TBEPIBIX TEJ, HU3MCHCHHE
oO0bemMa Tel TMpu HarpeBaHuM (OXJIAXKJEHUHU), TEIJIOBOE paBHOBECHE, HCIApEeHUeE,
KOHJICHCAllMsI, TUIaBJICHHE, KPUCTAUIM3alMsl, KUIICHHE, BIaXXHOCTh BO3/yXa, CBSI3b CpeaHen
KMHETUYECKOM DHEpPIruu TEIUIOBOTO MABWKEHUS MOJEKYlT C aOCOJIIOTHOH TeMIepaTypoi,
MOBBIIICHUE [AaBJICHUSA Traza MpU €ro HarpeBaHUM B 3aKPbHITOM COCYHE, CBSI3b MEXKIY
mapaMeTpaMu COCTOSIHHS Tra3a B H30IpoLeccax; d3JEKTpU3alus TeJ, B3auMOJeicTBHE
3aps0B, HAarpEeBaHUE NMPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAS
WHIYKINS, OEHCTBHE MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM M JBIDKYIIUHCS 3aps,
AJIIEKTPOMArHUTHbIE KOJeOaHUs U BOJIHBL, MPSIMOJMHEHHOE paclpoCTpaHeHHE CBETa,
OTpaxkeHue, MpeioMieHrue, nuTepdepeHuus, AudpaKuus U Mosipu3alus CBeTa, TUCTIepCus
cBeta; (Qorosnekrpuueckuii 3ddekr, cBeToBOe MaBICHHE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

3) BlajeHHWE OCHOBOMOJAralOUUMU  (PU3NYECKUMH TOHATHUSAMH U BEJIUYUHAMH,
XapaKTepU3yIOIUMHU (pr3nyeckue Mpouecchl (CBA3aHHBIMU C MEXAHUYECKUM JIBUKEHHEM,
B3aMMO/IEHCTBUEM TeJl, MEXaHWYECKUMHU KOJICOAHUSMH U BOJHAMHU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIECTBA, TEIJIOBBIMU MpPOIECCaMH; 3JIEKTPUUECKUM M MAarHUTHBIM TOJISIMU,
JIEKTPUYECKHM TOKOM, 3JIEKTPOMarHUTHBIMM KOJICOAHUSIMU UM BOJIHAMH; OINTHYECKUMHU
SBIICHUSIMM;, KBAaHTOBBIMH  SIBJICHUSIMH, CTPOEHHEM aTroMa H  aTOMHOTO  sjpa,
PaZMOaKTUBHOCTBIO); BIJIAJIEHUE OCHOBOIOJAraloIMMU aCTPOHOMHUYECKUMH TOHATHIMH,
MO3BOJISIIOIIMMH  XapaKTEpU30BaTh IPOLIECCHI, NPOUCXOASIINE Ha 3BE3[aX, B 3BE3IAHBIX
cucTeMax, B MEXTaJlaKTHUeCKOW cpeje; NBUKEHHE HEOECHBIX Tel, SBOJIIOLUIO 3BE37 U
Bcenennolii;

4) BnasieHNe 3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPHUSIMHU (3aKOH BCEMHUPHOTO TsAroteHus, I, 11




n III 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHs MEXAaHWYECKOW JHEPIMM, 3aKOH COXPaHCHUS
HMITyJIbCa, IPUHILIMII CYNEPIIO3ULIMN CUJI, IPUHLUI PAaBHOIPABHOCTH MHEPLUAIBHBIX CUCTEM
OTCUE€Ta; MOJIEKYISIPHO-KMHETUYECKYI0O TEOPHUI0 CTPOEHHUS BELIECTBA, I'a30BbIE 3aKOHBI,
NEpBBIN 3aKOH TEPMOJAMHAMHUKH; 3aKOH COXPAHEHMsI JIEKTPUUECKOI0 3aps/a, 3akoH KynoHa,
3akoH OMma /715 yyacTka 1enu, 3akoH OMa JUisl TIOJIHOM 3JIEKTPUYECKOM LieMu, 3aKkoH Jkoyms
- JleHna, 3aKkoH >JEKTPOMAarHUTHON MHAYKLUHU, 3aKOH COXPaHEHHUS OHHEpPruH, 3aKOH
MPSIMOJIMHENHOIO pPacIpOCTPAHEHUSI CBETA, 3aKOH OTPA)KEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAaHEHUS DSHEPruHu, 3aKOH COXPAHEHMs] UMIYJIbCa, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUs MacCOBOro 4yucia, nocrynarel bopa, 3akoH
PaZAMoOaKTUBHOIO paclazia); yBEpEeHHOE HUCIOJb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IpH
aHanmm3e (PU3NIECKUX SBJICHUN U MTPOIECCOB;

5) yMeHHE YYUTHIBATH TpaHUIBl TPUMEHEHUS H3YYEHHBIX (PU3MUECKHX MOJIENeH:
MaTepuagbHas TOYKa, MHepLUalbHas CUCTEMa OTCYETa, MACaIbHBIA ra3; MOJIENU CTPOCHUS
ra3oB, )KUJIKOCTEN M TBEPJIBIX TEJ, TOUCUHBIN JIEKTPUUECKUN 3aps, siAepHas MOJEIb aTOMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO A]Ipa MPH pelieHnn GU3NIECKUX 3a/1a4;

6) BilaJleHHME OCHOBHBIMH METOJaMU HAY4YHOI'O IIO3HAHUS, HUCIOJB3YEMbIMU B (U3HUKE:
MIPOBOJIUTH MPSIMBIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITUYMH, BBIOUpask ONTUMATbHBIN
croco0 M3MepeHHs] M UCHOJb3ysl U3BECTHBIE METOJbl OLEHKU IMOTPEIIHOCTEN H3MEpeHHH,
MIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DPU3MUECKUX BEIUMYUH C UCIIOJIb30BAHUEM IPSIMBIX
U3MepeHul, 00bSICHATD MOJyUYE€HHbIE PE3YyNbTaThl, UCTIOJb3Ys (PU3NUECKHE TEOPHUU, 3aKOHBI U
MOHATHS, U JeNlaTh BBIBOJIBI;, COOMIOAaTh MpaBuia 0e30macHOro TpyJa MpU IPOBEICHHUH
UCCIEIOBAaHUN B paMKax y4eOHOTrO OJKCIEpUMEHTa U  y4eOHO-UCCIIeOBATEeNbCKON
NEeSITEIbHOCTH C MCIOJIb30BaHUEM IU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO
o0opynoBaHus; CHOPMUPOBAHHOCTH TMPEACTABICHUM O METOJax IMOJIy4YeHUs HayYHBIX
ACTPOHOMHUYECKUX 3HAHUU;

7) chopMuUpPOBaHHOCTh YMEHHS PEIIaTh PacCUYETHBIC 33aJla4M C SBHO 3aJaHHOU (DU3UUYECKOM
MOJENbI0, UCTIOJB3Ys PU3NYECKIe 3aKOHBI U MPUHIUIIBL, HA OCHOBE aHaIM3a YCIOBUS 3a/1a4H
BBIOMpaTh (PU3MYECKYI0O MOJCNb, BBIACIHATH (U3UYECKHUE BEIMYUHBI H  (HOPMYIIHI,
HEO0OXO0IMMBbIE JIJIsl €€ PEIeHHUs], POBOIUTH PACUETHI U OLICHUBATh PEANbHOCTh MOJYYEHHOTO
3HaueHUs! (PU3NYECKON BETMYMHBI; pellaTh KauyeCTBEHHbIE 3a/1adyM, BBICTPauBas JOTHYECKU
HEMPOTUBOPEUUBYIO LEMOYKY PpACCYyXICHHM ¢ OmNOpod Ha H3y4CHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pru3nuecKue sBICHUS;

8) chopMHUPOBAHHOCTh YMEHUS MPUMEHSTH MMOJTYYECHHbIE 3HAHUS U1 OOBACHEHUS YCIOBUI
MpoTeKaHUs (PU3MUYECKUX SIBICHUI B MPHUPOJE U JJS MPUHATUS MPAKTUYECKUX PEUICHUH B
MOBCEHEBHOM KHU3HU Ui oOecrieyeHus Oe30MacHOCTH Npu OOpalleHUd ¢ OBITOBBIMH
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3JI0POBbS U COONIOACHUS HOPM
9KOJIOTHYECKOTO TOBEICHUS B OKpYXKawlleld cpeae; MOHUMAHUE HEOOXOAUMOCTH
MPUMEHEHHUS]  JTOCTHKEHHM buzuku U TEXHOJIOTH Ui palMoHAIbHOTO
MIPUPOIOTIOIE30BAHUS;

9) chopMHPOBAHHOCTH COOCTBEHHOM IMO3HUIIMH 10 OTHOIICHUIO K (hU3MYeCcKoi nHpOopMaIuy,
MOJIy4aeMOil M3 pa3HbIX WCTOYHUKOB, YMEHHUH HCIOJIb30BaTh IU(PPOBbIE TEXHOJOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, HWHTEpPHpPETAllMd M TPEACTaBICHUS Y4eOHOM H HaydHO-
MOMyJsipHOM  MH(OpMalUK; pa3BUTHE YMEHUH KPUTUYECKOTO aHalIM3a MOoJTydaeMoi
uHpOpMaInH;

10) oBmameHHe yMEHUSAMH pa0OTaTh B TPYIIE C BHIMOJHEHHEM PA3JIMYHBIX COIMATBHBIX
poliell, TUIaHMPOBAaTh pPAOOTy TPYMIbBI, pPAIMOHANBHO pACHpPENeNsiTh JeATEIbHOCTh B
HECTaHJIaPTHBIX CUTYALUAX, aIEKBATHO OILIEHUBATH BKJIAJ KaXXJIOTO U3 YYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpuBaeMoi PoOIeMbI;

11) osnagenue (cOPMHPOBAHHOCTH MPEJICTABICHHUI) NpaBUJIAMHU 3aMUCH (UZNIECKUX
dbopmyn penbeHO-TOUEUHOUW cHcTeMbl oOo3HaueHuid JI. bpaiings (ans  crnenmsix u
CITa0OBUASIINX 00YJAIOIINXCS).




12) chopMHpPOBaHHOCTh MOHUMAHHS POJU (U3UKKM B SKOHOMUYECKOH, TEXHOJIOTUYECKOH,
COLIMANBHOM M ATUYECKOH cdepax AEATEIbHOCTH 4YeNOBEKa; POJM M MecTa (pU3MKH B
COBPEMEHHOM HAy4yHOM KapTUHE MHpPA; POJU ACTPOHOMHH B IPAKTUYECKON ACITEIBHOCTH
YeJI0BEKA U JaJbHEHNIIEM HayYHO-TEXHUUECKOM Pa3BUTHH;

13) chOpMHPOBAHHOCTH CHCTEMbI 3HAHHUA O (HU3MYCCKUX 3AKOHOMEPHOCTSX, 3aK0 O
TEOpUAX, JEHCTBYIOUIMX HA YPOBHSIX MUKPOMHpA, MaKpOMUpPa U MEramupa, peacraBicaun
0 BceoOmeM xapakTepe (PM3MYECKHX 3aKOHOB; MPEICTABICHUH O CTPYKTYype MOCTPOCHUS
(¢u3N4YeCcKoil TEOpUH, UYTO TMO3BOJUT OCO3HATH pOJIb (PYHIAMEHTAIBHBIX 33aKOHOB H
MIPUHIIAIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, MOHATHh TPAHUIIBI PUMEHUMOCTH
TEOpUH, BO3MOXKHOCTH UX MPUMEHEHMs JUIsl ONMCAHMSI €CTECTBEHHOHAYYHBIX SIBJICHUM U
IIPOLIECCOB;

14) chopMUPOBaHHOCTh YMEHHMSI pa3inyarh yCJIOBUS MPUMEHUMOCTH MOJEIeH (PU3NYeCKUX
TEl W NPOLECCOB (SABJICHUI): WHEpLMaIbHAs CUCTEMa OTCYEeTa, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TMaJeHHe, aOCOJIOTHO yrpyras aedopmarus,
a0COJIIOTHO yHnpyroe u aOCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJENeN rasa, >KMJIKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOTO) Teja, HACATbHOIO Ta3a, TOYEUHBIH 3apsjl, OJHOPOJHOE
ANIEKTPUYECKOE I10JIe, OJHOPOJHOE MAarHUTHOE II0JIe, TapMOHHUYECKHE KoJieOaHMUs,
MaTeMaTHYEeCKU MAasITHUK, WACATbHBIA TNPYKUHHBI MAasSTHHK, TaPMOHHYECKHE BOJIHBI,
HJIeATbHBIN KOJIEOAaTeTbHBI KOHTYp, TOHKas JIMH3a, MOJEJed aroMa, aTOMHOTO sjpa u
KBAHTOBOM MOJIECIIN CBETA;

15) chopmMupoBaHHOCTH YMEHUS OOBSICHATH OCOOCHHOCTH TMPOTEKAHUA (PUINUECKUX
SBJIGHUN: MEXaHMYECKOE [BI)KEHHE, TEIUIOBOE JBIKEHUE YacCTHIl BEIIECTBA, TEIIOBOE
paBHOBecHe, OpOyHOBCKOe IBMXeHHE, Tuddy3us, UcnapeHue, KUIeHHe M KOHJEHCAallus,
IUIaBJICHHE W KPHUCTAJUIM3AllMsl, HaIPaBJICHHOCTh TEIJIONEpeayn, JJIeKTpU3aluu Ted,
SKBUIIOTEHIIMAIILHOCTH TOBEPXHOCTU 3apsHKEHHOTO  IPOBOJHMKA, AJIEKTPOMAarHUTHOM
WHAYKIIMY, CAMOWHIYKLIHMH, 3aBUCUMOCTH COIMPOTUBIICHUS MOJYIPOBOAHUKOB '"p-" m "n-
TUNOB" OT TeMIepaTypbl, pe30HaHCa, HUHTEPPEpPEHIUU BOJH, AUPPAKLHUU, AUCIEPCHH,
MOJTHOTO BHYTPEHHETO oTpaxkeHus, GoTodddexT, ¢uznueckre MPUHIUIBI CIIEKTPATbHOTO
aHanm3a u paboThI J1azepa, "anbda-" u "Oera-" pacmnansl saep, raMmMa-u3ITydeHUE Sep;

16) cdhopMUPOBAHHOCTH YMEHUN MPUMEHSTh 3aKOHBl  KJIACCUYECKOM  MEXaHUKH,
MOJIEKYJISIpHON (PU3UKH U TEPMOJAMHAMUKH, SJICKTPOJMHAMHUKH, KBAaHTOBOM (M3MKU is
aHaJiu3a U 0OBACHEHUS SBJICHUM MUKpOMHpA, MaKpOMUpa U MEramupa, pa3inyaTbh YCJIOBUS
(rpaHuIibl, 006J1aCTH) TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, MMOHUMATh BCEOOIIUN XapakTep
(yH1aMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHMsI MEXaHUUECKOW SHEPruu, 3aKOH COXpaHEHUs
UMITYyJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHS, TMEPBBIM 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXPaHEHHUS DIIEKTPUYECKOrO 3apsija, 3aKOH COXPAHEHHsI SHEPruM) M OTrPaHUYEHHOCTb
WCIOJIb30BAHMS YACTHBIX 3aKOHOB; AHAIM3HPOBATh (PUIUYECKUE TMPOIIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIO)KCHHSI, 3aKOHbI U 3aKOHOMEPHOCTH; OTHOCHUTEIILHOCTh MEXaHHYECKOTO
JBUKEHHS, POPMYIIbI KHHEMAaTUKH PaBHOYCKOPEHHOTO JIBMXKEHHUS, TpeoOpa3oBanus ["anumnes
JUIS CKOPOCTH U TIEpEeMEIIeHHs], TpU 3aKoHa HbI0TOHA, MpUHIKIT OTHOCUTENbHOCTH ["anmuies,
3aKOH BCEMHUPHOTO TSTOTEHUS, 3aKOHBI COXpPAaHEHHS HMITYJIbCa U MEXaHMYECKON IHEpruu,
CBSI3b pabOTHI CUJIBI C U3MEHEHUEM MEXaHMUYECKOW HEpPIUH, YCIOBHUS PaBHOBECHS TBEPAOTO
TENa; CBA3b JABJIICHHUS HACAJIBHOIO ra3a CO CPEeJHEN KMHETHYECKOM DHEPruel TEIIOBOIO
IBVKEHHMSI M KOHLEHTpalMeHd €ro MOJIEKYJ, CBs3b TEMIIEpaTypbl BEIIECTBA CO CpPEAHEN
KMHETUYECKOM SHEPrUeil ero 4acTull, CBS3b JABJICHHUS MJICAIBHOTO ra3a C KOHIEHTpauuen
MOJIEKYI M €ro TeMIeparypoil, ypaBHeHMe MeHaeneeBa-Kianelipona, mnepBbeli 3aKOH
TEPMOJUHAMMKH, 3aKOH COXPAHEHMS 3HEPTUH B TEIUIOBBIX IPOLECCAX; 3aKOH COXPaHEHUs
UIEKTPUYECKOT0 3apsna, 3akoH KynoHa, NMOTEHLIMAIbHOCTH AIEKTPOCTATUYECKOTO IIOJIS,
MIPUHLUII CYTIEPIIO3UIINHU SJIEKTPUUYECKUX MoJiel, 3akoHa KynoHa; 3akonsl OMa Juist ydacTka
Hend W JUId  3aMKHYTOM  JJEKTpUYecKoW 1menu, 3akoH JDkoyma-JleHua, 3akoH
JJIEKTPOMArHUTHOM MHAYKUMH, mnOpaBwio JleHna, mnocTynaTel CHEUAIbHOM TEopuu




OTHOCHUTEIIBHOCTH OJWHIITEWHa, ypaBHeHHEe OiHmTelHa it ¢dorodddekra, mepsoiii u
BTOPOH mocTynatel bopa, mpuHIMN HeompeaeneHHoCcTH |elizeHOepra, 3aKOH COXpaHCHUS
3apsijia, MacCOBOT'O YUCIIA U SHEPTHUHU B AJIEPHBIX PEAKIMAX, 3aKOH PaJIMOAKTUBHOTO pacraja;
17) copMHpOBaHHOCT, YMEHHA TNPUMEHATH OCHOBOIOJATaOIINEe ACTPOHOMHUYECKUE
MOHATUS, TEOPHUM M 3aKOHBI IS aHauu3a U OOBSICHEHUS (PU3MYECKHX MPOIECCOB
MIPOUCXOAIINX Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMAaX, B MEXIAJAKTUYECKOU cpeie; ABMKECHUS
HeOECHBIX TeJI, YBOJIOLMH 3Be3]1 U BeeneHHol;

18) cdopMupOBaHHOCTHP YMEHHH HCCIEIOBaTh W AHAIU3UPOBATH Pa3HOOOpa3HBIC
¢u3nvecKkre SIBICHUS U CBOWCTBA OOBEKTOB, IIPOBOJUTH CAMOCTOSITENILHBIC HCCIEIOBAHUS B
peanbHBIX M JIA0OPATOPHBIX YCIOBUAX, YATATh M aHAIU3UPOBATH XaPaKTEPUCTUKH MPUOOPOB
U YCTPONCTB, OOBSACHATH IPUHIUIIBI UX PAOOTHI;

19) chopMupoBaHHOCTH MPEACTABICHUI O METOaX MOJIYUCHHS] HAYYHBIX aCTPOHOMHUYECKHUX
3HAHWH; BIIAJICHUE YMEHUSMU CAMOCTOSITEIbHO (OPMYIHpPOBaTh LEdb HUCCIEJOBAHUS
(mpoexTa), BbIIBUraTh TUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJIATAIOIMIMX (DU3HUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, TPOBEPSITh HX OSKCIEPUMEHTAIbHBIMH  CpEACTBAMMU;
IUIAaHUPOBaTh W MPOBOJIUTH (DU3MUYECKUE SKCIEPUMEHTHI, OMHUCHIBaTh WU aHAJIU3UPOBATH
MOJIyYEHHYIO TIPU BBIMIOJIHEHUU 3KCIEPUMEHTa MH(QOPMAIHIO, ONpPEAEsaTh AOCTOBEPHOCTD
MOJIyY€HHOTO pe3yJbTaTa;

20) chopMHpPOBAHHOCTh YMEHHUS pEIIaTh PAcUeTHHIC 3a7a4d C SBHO 3aJIaHHOW M HESBHO
3aJlaHHOM (PU3MUEeCKOM MOJeNbl0: Ha OCHOBAaHMM aHalIM3a YCIOBHUS BbIOHMpaTh (hu3nueckue
MOJeNlM, OTBeyarolue TpeOOBaHUSAM  3aJaud, MPUMEHATH  (QOPMYNbI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYNAThl (PU3HMYECKUX TEOPUN MPU HCIOJB30BAHUM MaTeMaTUYECKUX
METO/IOB pEeIleHUs 3a/ady, MPOBOJUTH pacueThl Ha OCHOBAHUU HUMEIOUIMXCS JTaHHBIX,
aHAJIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATh METOJbl PEHICHUS C YYETOM IOJy4YE€HHBIX
pe3yNbTaTOB; pellaTh KaueCTBEHHbIE 3aaud, TpeOylolre NPUMEHEHNUs 3HAHUM U3 pa3HbIX
pa3aesioB MIKOJBHOTO Kypca (U3MKH, a TakKe MHTETpallMd 3HAaHUN U3 JPYruX MpeIMeToB
€CTECTBEHHOHAyYHOT0 IIUKJIAa: BBICTPAUBATh JIOTHUECKYIO LIETIOUYKY PACCYXICHHH C Omopoin
Ha U3y4EHHbBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBIICHUS;

21) chopMUpPOBAaHHOCTHP YMEHHM aHAIM3WPOBATh M OIICHUBATH IMOCIEACTBHS OBITOBON W
MIPOU3BOJICTBEHHON JIEATEIBHOCTH YeJOBeKa, CBSI3aHHOW ¢ (DU3MYECKMMHU MPOLECCaMH, C
MO3ULMNA  HSKOJOTMYECKOM  Oe30MacHOCTH;  MPEICTaBICHHH O  palMOHAIBLHOM
MPUPOIOIONIL30BAHNHU, a TaKKe pPasyMHOM HCIOJIb30BAHUU JIOCTIKEHUN HaykKu U
TEXHOJIOT U JUTsl 1albHEeHIero pa3BUTHS YEI0BEUECKOTo 00IIeCTBa;

22) oBIaJcHUE PA3TMYHBIMU CITIOCOOaMK paboThI ¢ HHGOpMaIel (PU3UIECKOTO COIepKaHuUs
C HCMOJb30BAaHHUEM COBPEMEHHBIX HWH(MOPMALMOHHBIX TEXHOJOTHM, pa3BUTUE YMEHUM
KPUTHYECKOTO aHAIM3a U OI[EHKHU JI0CTOBEPHOCTHU MOTydaeMoi nH(opMaIuu;

23) oBnajeHHWE OPraHU3alMOHHBIMU U TO3HABATEIbHBIMH YMEHHUSIMU CaMOCTOSTEIHHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHUW B TMPOLIECCE BBIMOJIHEHHUS TMPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATENIbCKUX PabOT, yMEHUSMU paboTaTh B TPYIIE C BBINOJIHEHUEM Pa3IMYHBIX
COLIMANIBHBIX  pOJIeH, IUIAaHUPOBaTh pabOTy TPYIIbI, pAIMOHATIBHO paclpeaesaTh
NEeSITeNIbHOCTh B HECTaHJAPTHBIX CUTYyallMsX, aJIeKBaTHO OLIEHWBATh BKJAJ KaXKIOTO U3
YYaCTHHUKOB TPYIIIbI B PEIICHNE pacCMaTpUBaeMol poOIeMbl;

24) chopMUpPOBAaHHOCTh MOTHMBAaLMM K Oymymied mnpodeccnoHaTbHON AeATeNbHOCTH 10
CMEeLUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHUIISL.




2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O6beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHOH padoThl

Bun yueOnoii padoThI O0bem B yacax
O0beM 00pazoBaTe/IbHOI MPOrpaMMbl Y4eOHOM JUCHUILINHBI 90
1. OcHoBHOE coaepKaHue 64

B T. 4.

TeopeTudyeckoe oOyueHue 50

nabopaTopHbIE PAOOTHI 6

KOHTPOJIbHBIE PA0OTHI 8

2. TlpodeccrnoHaTHbHO-OPUEHTUPOBAHHOE COJICPIKAHNE: 14

B T. 4.:

MpaKkTH4ecKue paboThl 14
Camocmosamenvuas paboma 45
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. 2 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.
Pemenme 3amay ¢ mpodeccrHoHaIbLHON HAPABICHHOCTHIO
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 1 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. 5
lanuneo [Nanuneiy
Tema 4. 3akoHbI Conep:xkanue yueOHOro MaTepuaia OK 2-6
coOXpaHeHUs! WUmnynbc MarepuanbHOM TOYKH. 3aKOH COXpaHeHHsl umiyibca. PaGora cuimbl. IloreHumanbHas sHeprus. 1 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.

(=Y

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 2
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 1 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
CamocTosTeqbHas padoTa o0ydyaromuxca KoHCIeKThI 2
Tema 12. TBépaoe Te0 Copepxanune y4eGHOro MaTepuaaa OK2,4,5
Kpucrammmzamms u 1otaBinenue TBEPABIX Ten. CrTpykrypa TBEpABIX Teln. Kpucrammueckas pemérka. 1 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 1 JIP 7
3ByKa. Dddext Jlomrepa. TemOp, TpOMKOCTD 3BYKa.
B ToM unciie KOHTPOJIbHBIX padoT 2
«Konmponvuas paboma 2. Monexyasipnas gpusuxay 2
CamocTosiTeIbHAsE padoTa 00y4YalomuXxcs -
JIEKTPOCTATHUKA
Tema 14. Cuibl Copep:xanne y4eGHOro MaTepuaia 0K2,3,4,56
3JIEKTPOMATrHUTHOI' O OnexTpudeckuii 3apsan. KBanToBaHue 3apsina. DNeKTpHU3aIus Tel. 3aKOH coxXpaHeHud 3apsana. 3axoH Kyona. 1 JIP 7, 10
B3aMMO/IeiicTBUS 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 1 JIP 7, 10
B3auMo/eiicTBUA BemecTtBe. JIMANEKTpPUKKA B 3JEKTpOCTaTHUeCKOM Tioie. [IpoBOMHWKH B 3IEKTPOCTATUYECKOM TIOJE.
HeMNoABUKHBbIX 3apPsi/10B pacnpeneneHre 3apsoB 10 IOBEPXHOCTH TPOBOJHUKA. OIEKTPOEMKOCTh YEIWHEHHOTO IPOBOIHHUKA.
DJIEeKTPOEMKOCTh KOHJIeHcaTopa. CoeTMHEeHne KOHIEHCATOPOB. DHEPT s JIEKTPOCTATUIECKOTO TTOJIS.
Pemmenne 3ana4 ¢ nmpodeccnoHaabHON HAPABICHHOCTHIO 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 3 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/I3MepeHHe CHJIbI TOKa W HAIPSKCHUSA. TemnoBoe I[eﬁCTBHe
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 2
Tema 2. MarautHoe nosie | ConepskaHue y4eOHOT0 MaTepuaia 0K 2,4,5
MarauTtHoe B3auMoOjeicTBUE. MAarHuTHOE IMOJ€ BJIEKTPUYECKOro Toka. JIMHMM MarHMTHOM WHAYKIIUU. 2 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 1 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 2 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 2
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IJEKTPOMATHUTHOE
N3JITYYEHUE

Tema 5. U3ny4denue u Conep:xanune y4eGHOro MaTepuaia 0OK2,4,5
npuém ONeKTpOMarHWTHBl  BOJHBIL.  PacmpocTpaHeHHe 3JIEKTPOMAarHUTHBIX BOJH. OHEpPrus, IepeHocuMas JIP 7
JICKTPOMArHUTHBIX BOJIH QJICKTPOMAaroMTHBIMU BOJIHAMU. I[aBJ'ICHI/IC U UMITYJIBC 3JICKTPOMAarHMTHBIX BOJIH. CHCKTp QJICKTPOMArdiuTHBIX

paauo- u CBYU-mmana3zona | BonH. pajguo- 1 CBU-BonHEI B cpeficTBax cBsi3u. PamporenedoHHas CBs3b, PaIMOBEIIAHHE.

CamocTosTesbHasg padoTa o0yqaromuxcs KoHCIIEeKTH

Tema 6. 'eomerpuueckass | Copep:kanue yueOHOr0 MaTepuaia 0K 2,3,4,5,6

ONTHKA [punmun [Moiirenca. Otpaxkenue BonH. [Ipenomiienue BoiH. Jucnepcust cBera. [loctpoeHue n3o0paxkeHui U 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.

Pemrenwne 3a1a4 ¢ npodeccroHanbHON HATPABIEHHOCTHIO
CamocTosiTeJibHasi padoTa odyuaronuxcsa KoHcrekThl, pemienue 3aaau. Pedeparsr «6. JIMH3b, «7.
Onrtuyeckue npruOOpHI»

Tema 7. Boanopasi ontuka | CopepskaHue y4eOHOT0 MaTepuaia 0K 2,4,5
Unrepdepeniius BonH. B3aummuoe ycuienue u ocnabieHue BOJH B TpocTpaHcTBe. MHTepdepeHIus cBera. JIP 7
mudpakmmst ceera. b pakiimoHHas pemnerka.

CamocTosiTeqibHAsE padoTa ooydyaromuxcsa KoHCIIeKThI

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

Teopus TemmoBoe wu3nyuenue. Dorodrddexr. KopmyckynspHO-BOIHOBON Ayain3M. BOJHOBBIE CBOMCTBAa 4YacTHIIL. JIP 7

3JIEKTPOMArHUTHOIO Crpoenne atoma. Teopus atoma Bopopona. [loriomenne n n3mydenne ceera atoMoM. Jlazep. DnexTpuuecKuit

U3JIy4YeHUs U BellecTBa paspsif B razax.

CamocTosTe/ibHas padoTa o0yuaromuxcsa KoHCIIEKTH

OU3UKA BBICOKUX

DHEPI'UH

Tema 9. ®uzuka atomHoro | Coaep:kaHue y4eOHOro MaTepuana 0K 2,4,5

Aapa CoctaB aTOMHOroO siipa. OHEprus CBSI3M HYKIOHOB B sAnpe. EcTecTBeHHass paauOaKTUBHOCTb. 3aKOH JIP 7
paaroakTUBHOTO pacnana. VcKkyccTBeHHash paJnOaKTUBHOCTh. lIcCmonb30BaHWE JHEPTUU [ENEHUS sIep.

Snepnas sHepreruka. TepMosiaepHbll cuHTe3. fnepHoe opyxxue. buonoruueckoe AeHCTBUE PaglOAKTHBHBIX

H3JIy4YCHUH.

CamocrosTesabHas padora odyuaromuxest Koncnekrsl. Pedepatsr «8. AAnepnas snepreruxa», «9. Snepnoe

opyxue», «10. S nepHbiii peakTopy, «11. UepHOOBUIbCKAS aBapUsD»
Tema 10. Dnementapusie | Conep:kaHue y4edOHOro MaTepuajia 0K 2,3,4,5,6
YacTHIbI Knaccupukanus snemeHTapHbIx yactun. JlenToHbl Kak QyHAaMeHTanbHble dacTuibl. Knaccuduramus u “IS"

CTPYKTYpa aipoHOB. B3auMonelcTBre KBapKOB.




CamocTosTebHas padoTa o0yqaromuxcs KoHCIIEKTH 2

SJIEMEHTBI

ACTPO®U3UKHN

Tema 11. DBoonus Coaep:kanue y4e0HOro MaTepuaia 0K 2,3,4,5,6
Bcenennoii Crtpykrypa Bcenennoit, ee pacmmpenue. Pacmmpstomasics Bcenennas. Kocmonornueckass Mozpenb paHHeH 6 JIP 7

Bcenennoii. Opa usnyuenus. Hykneocunres B panneil Beenennoii. O0pazoBaHne acTpOHOMHYECKHX CTPYKTYP.
Opomonust 3Be31. O6pazoBanune ComHeyHOH crcTeMbl. DBotoust ConHeuHoi cucteMbl. Oprannveckast ;KU3Hb
B0 BceneHHoi.

CamocTrosiTeabHas padora odyuaromuxess Koncnekrsl. Pedepatst «12. Teopust 0ombmioro B3psiBay, «13. 3
3Be3b», «14. [InaneTs! 3eMHOM TpynmnbDy, «15. [Imaners! rurantey, «16. KoMeTsl, acTeponabl, METEOPUTHI)

KoHcyabTanus K 3K3aMeHy 6
IIpome:kyTouHas aTTecTanus B popme IK3aMeHa 6
Bcero: 90
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3. YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMbI YUEBHOM JUCIHUATLINHBI

3.1. Jlas peaau3zanum mnporpaMmbl y4eOHOH JMCUMILUIMHBI NPeIyCMOTPEHO
crenuaJbHoOe NoMelleHune:

Kabuner «®u3uka», OCHaIIEHHBIM O00OpYyIOBaHMEM: TMOCAJAOYHBIE MeECTa JUIs
oOyuaromuxcs, pabodee MECTO TIPerojaBareysi, CTEHIbI, y4eOHbIC KHUTH, 3aJlaYHHKH,
TEXHUYECKUMHU CPEACTBAMU OOYYEHHUS: KOMIIBIOTEPHI, IPOEKTOpP, KOJOHKH, IPHUHTED,
WHTEPAaKTUBHAs JIOCKAa, IPOrpaMMHOE OOecleueHue ¢ BUPTYaJbHbIMU 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€ HCTOYHUKH

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. baszoswiii yposenv. 10 knacc: 3adaunux / J1.2.I'enoenwmerin, 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 JUCIHATLIAHBI
Pesynomamot 00yuenusn Kpumepuu Memoout
OYeHKU OYeHKU
1) chopMHPOBAHHOCTH MPEACTABICHUN O PO U MecTe (U3MKH W aCTPOHOMHU B COBPEMEHHOW Hay4HOW KapTuHe | OueHku 3a - yemmuwlil
MHpa, 0 CHCTEMOOOPA3YIOIEN posii GU3UKK B Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O | YCTHBIA U onpoc,
BKJIAJle POCCHHCKMX M 3apyOeKHBIX yUEeHBIX-QH3MKOB B pa3BHTHE HAYKH; IOHNUMAaHME (U3MUECKOH CymHOCTH | TMChMEHHDBIH - MUCLMeHHblL
HaOJIOJaEMBIX SIBJIEHHH MHKPOMHpPA, MAaKpOMHpa W MEraMupa; MOHMMaHHE pPOJHM ACTPOHOMHH B MpakThueckoi | OTBCT onpoc,
JIeSATeTLHOCTH YeNOBEKA U JabHEHIIEM HAYIHO-TeXHUUECKOM Pa3BUTHH, POJIH QU3MKH B (HOPMHUPOBAHUM Kpyro3opa u | BPICTABIAIOTCATIO | = KoRmpobHhble
(GyHKIMOHATHFHON TPAMOTHOCTH YEJIOBEKA JUISl PEHICHUS TIPAKTHIECKUX 3aj1ad; IATHOAIIL RO pagom: ’?0
. CUCTEME. noopaszoenam,
2) chopMHUPOBAHHOCTb YMEHUN pacno3HaBaTh (u3nueckue SBICHHUS (Mpollecchl) U OOBACHATH WX Ha OCHOBE Ouenka 5.1 - mecmossie
W3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE W PABHOYCKOPEHHOE TNPSMOJMHEWHOE IBH)KCHHE, CBOOOIHOE TIaJeHHE Tell, oGyaaromHiics patomoi;
JBIDKEHUE TIO OKPYXHOCTH, WHEPIHs, B3aWMOJCHCTBHE Tel, KoJeOaTelbHOE IBW)KCHUE, PE30HAHC, BOJHOBOC | 110xas3piBaeT - gupmyanvhoie
nsrwkenne; nuddysus, OPOYHOBCKOE IBUKEHHE, CTPOCHUE KMAKOCTEW M TBEPABIX TEN, M3MEHEHHE 00bEMaA TEN NPH | pepHOe nabopamophuvie
HarpeBaHuH (OXJIAXKJICHHUH), TETUIOBOE PaBHOBECHE, HCMIApEeHHE, KOHCHCAINS, TUIABJICHUE, KPUCTAJUTH3AIINS, KUIIEHHUE, | TOHUMaHHue pabomeoi.
BJIQXKHOCTh BO3[lyXa, CBS3b CpEJHEN KWHETUYECKOW SHEPruu TEeIJIOBOTO JBHKEHHS MOJEKYNl ¢ aOCOJIIOTHOH | (usmdeckon - OK3AMeH
TEeMIIepaTypoi, MOBBIIIEHUE NaBJICHMs raza MpU €ro HarpeBaHUHM B 3aKPBITOM COCYJE, CBS3b MEXKIY MapaMmeTrpamu | CYIIHOCTH
COCTOSIHMS Ta3a B M30NIPOLECCAX; DIEKTPU3alMs TEIl, B3aMMOACHCTBUE 3aps]0B, HarpEBaHUE NPOBOJHUKA C TOKOM, | PACCMaTpHBACMBIX
B3aMMOJICICTBHE MAarHUTOB, DJIEKTPOMATHUTHAS MHAYKIHSA, JCHCTBHE MArHUTHOTO MOJI HA MPOBOJHUK C TOKOM u | “IBJICHHH u
JBYOKYIIMNACS 3apsil, DIEKTPOMAarHUTHbIE KOJIeGaHHs M BOJHBI, IIPSMOIHHEHHOE PACIIPOCTPAHEHHE CBETa, OTPAKEHHE, | o\ oHOMEPHOCTCH,
npenomiieHrue, uuTeppepenuuns, nudpakuus U NoJaspu3alis CBeTa, IuUcIepcus cBeTa; (oTodneKTpuueckuit 3PpQexr, ;22(;}[0]3 . ngf}lffé
CBETOBOE JIaBJCHUE, BOSHMKHOBCHME JHHEHYATOTO CMCKTPAa aTOMa BOJOPOJR, CCTECTBEHHAS M MCKYCCTBEHHAS | \\ooiononne g
PaMOaKTUBHOCTE; HCTONKOBAHIIE
3) BiajJeHHE OCHOBOMOJATAIOIMIMMHU (PU3MUECKMMU TOHATUSMU M BEIUYHMHAMH, XapaKTePU3YIOIIUMU (PUIUUECKHUE | ocHOBHBIX
IpOLECChl (CBA3aHHBIMU C MEXAaHHUYECKMM [IBMJKEHHMEM, B3aUMOJCICTBUEM TeEINl, MEXaHHMUECKMMHU KOJECOAHUAMH U | mousTwii,
BOJIHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOEHHEM BEIECTBA, TEMJIOBBIMU IMPOLECCAMHU; 3JIEKTPUUECKUM U MArCHUTHBIM | 3aKOHOB, TEOpHH,
MOJISIMH, DJIEKTPUYECKHUM TOKOM, JJIEKTPOMArHUTHBIMH KOJEOaHUSMU U BOJHAMH; ONTHYECKUMH SIBICHUSMU; | & TaKKe
KBaHTOBBIMH SIBJICHUSMHU, CTPOCHHEM aTOMa M aTOMHOTO S1pa, paJHOaKTUBHOCTHIO); BJIaJICHUE OCHOBOIOJIATAIOMINMHY | PABUIILHOE
ACTPOHOMUYECKUMU TOHATHUSMH, MO3BOJISIONIMMHU XapaKTePU30BaTh IMPOILIECCHl, MPOUCXOMAAIINE Ha 3Be3fgax, B | ONPCACICHUC
3BE3/IHBIX CHCTEMAX, B MEXKTaJJaKTHUECKOM CpeJie; IBMKEHHE HEOECHBIX TeJl, SBOJIIOLHUIO 3Be3/] U BeeneHHoit; (usnecknx
4) BajeHne 3aKOHOMEPHOCTSIMH, 3aKOHaMHU U TEOPHSIMH (3aKOH BceMupHoro Tsarotenus, I, I1 u 11l 3akonsl HetoToHa, :;E?;P]IIH’ HE
3aKOH COXPaHEHHs MEXaHHYECKOH SHEPIHH, 3aKOH COXDAHEHHs WMIIYJIbCa, MPUHIMIT CYNEPHO3UIMH CHJI, MPUHIMN | © <
PaBHONPaBHOCTH HHEPLHMAILHBIX CHCTEM OTCHETA; MOJIEKYIAPHO-KHHETHYECKYIO TEOPHIO CTPOCHUS BEILECTBA, TA3OBLIC | 1oy ooy
3aKOHBI, TMIEPBBIN 3aKOH TEPMOJUHAMUKHU; 3aKOH COXPAaHEHMS AIIEKTPUUYECKOro 3apsia, 3akoH Kynona, 3akon Oma juis [PABHITBHO

y4JaCTKa ICTNH, 3aKOH Owma JJISI TIOJTHOM BHGKTpI/IquKOﬁ OCIIHU, 3aKOH I[)KO}/JI}I - .HCHI_Ia, 3aKOH BHeKTPOMaFHHTHOﬁ
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WHJYKIIAW, 3aKOH COXPAHEHHS JSHEPTUH, 3aKOH MPSIMOJIMHEHHOTO PACHpOCTPAHEHUSI CBETA, 3aKOH OTPaKCHHsI CBETa,
3aKOH TMPEIOMJICHUSI CBETAa; 3aKOH COXPAHCHHS DSHEPryuu, 3aKOH COXPAHCHHUS WMITYJIbCa, 3aKOH COXpPaHCHHS
ANIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHS MAacCOBOTO 4YHCIA, MOCTylaThl bopa, 3aKOH pajMOaKTUBHOTO pacmaja);
YBEPEHHOE UCTIOJIB30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHAIH3e PU3NICCKUX SBJICHUI U IMPOLIECCOB;

5) yMeHHE yIUTHIBATh TPAHMIIBI TPUMECHECHUS H3YICHHBIX (PU3NYCCKUX MOJISIICH: MaTeprallbHasl TOYKA, HHEPIHATbHAS
CHUCTEMa OTCYETA, UJICAbHBIN ra3; MOJEINU CTPOEHUS ra30B, KUAKOCTEH W TBEPABIX TEJ, TOUCYHBINA AJIEKTPUUECKUI
3apsiy, sIepHas MOJCNb aTOMa, HYKJIOHHAsI MOJISNTb aTOMHOTO Si/Ipa TPY PelIeHUH PU3NIESCKHUX 3a1a4;

6) BJIaJiIcHUE OCHOBHBIMH METOJIAMU HAy4HOTO ITO3HAHUS, HWCIOJB3YeMBbIMH B (DU3HMKE: IMPOBOJAHWTH NPSIMBIE W
KOCBEHHBIC M3MEpPEHUS (PU3NYCCKUX BEIIMYWH, BHIOMpAs ONTUMAIBHBINA CIIOCOO M3MEPEHHS W HCIIOJB3Yysl M3BECTHHIC
METOJIbI OIICHKH TIOTPENTHOCTEeH W3MEpPEHUH, TPOBOJUTH HCCICIOBAHUE 3aBHCHMOCTEH (U3WYCCKUX BEIIMYUH C
WCII0JIb30BAHNEM TIPSIMBIX U3MEPEHHUM, OOBSICHSATH TIOJYYCHHBIE PE3YJIbTAThI, UCIONB3YS (PU3NICCKUE TEOPHUH, 3aKOHBI
W TIOHATHS, W JEJaTh BBIBOJBI; COOJIIO/IATh MpaBuiIa OE30MacHOTO TpyJa MPHU MPOBEACHUH HCCIEIOBAHUN B paMKax
y4e0HOTO IKCIIEPUMEHTA U Y4eOHO-HCCIIeIOBATEIbCKON JISITSIIBHOCTH C UCTIOIB30BAaHUEM ITU(PPOBBIX H3MEPHTEIHHBIX
YCTPOUCTB W JaOOpPaTOPHOTO 000pYyIOBaHMs; CHOPMHUPOBAHHOCTD MPEJACTABICHUNA O METOAAaX IMOJYYCHHUS HAayIHBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chopMHUpPOBAHHOCTH YMEHHS DPEIIaTh PAaCUETHBIC 3aJa4d C SBHO 3aJlaHHOW (PU3UYECKON MOJIETbI0, HMCIOJB3YS
¢uznyeckne 3aKOHBI M MPUHIMIBI, HA OCHOBE aHAM3a YCJIOBHS 3a/laud BBIOMpATh (PU3UUYECKYIO MOJENb, BBIAEIATH
¢uznueckue BeNTUYUHBI U (POpMyIbl, HEOOXOUMbIE Ul €€ PelIeHHs], MPOBOJUTH pacueThl U OLIEHUBATH PEATIbHOCTD
MOJIyYUEHHOTO 3Ha4yeHHs] (U3NYECKOM BENWYHMHBI; pellaTh KayeCTBEHHbIE 3aJaud, BbICTpauBas JOTHMYECKU
HEMPOTUBOPEUUBYIO LIETIOUYKY DPACCYKJIEHUI C OMOpOH Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U (U3NYECKUE
SIBJIICHUS,

8) chopMUPOBAHHOCTh YMEHHSI MPUMEHATH MOJy4YEeHHBIE 3HAHUS U OOBSICHEHUS YCIOBUM MPOTEKaHUs (PU3NUECKUX
SIBJICHUN B TIPUPO/JIE U JIJIsl IPUHATHUS IPAKTUUECKUX PEIICHUH B MOBCEAHEBHOM KU3HU ISl 0OecrieueHus: 6e301macHOCTH
pu OOpaieHuH ¢ OBITOBBIMU IPUOOpAMU U TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAaHEHHUS 3/I0POBbS U COOIIOJCHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXAloIIel cpelie; MOHMMaHUE HEOOXOIUMOCTH MPUMEHEHHS JOCTHUKEHHN
(U3HUKYM ¥ TEXHOJIOTH JUIsl pallMOHAIBLHOTO MPUPOIOTIONB30BAHUS;

9) chopMHUPOBAHHOCTH COOCTBEHHOW MO3MUIIMH MO0 OTHOIIEHUIO K (pru3mueckoit mHGOpMaIuK, MOIydaeMoi U3 Pa3HbIX
HMCTOYHUKOB, YMEHHUI HCHOJIb30BaTh HU(POBBIE TEXHOJOTHMH IJIs MOUCKA, CTPYKTYPUPOBAHHS, HHTEPIpPETALUU U
npecTaBiIeHHs y4eOHOM U HAyYHO-TIOMYJIAPHON MHPOPMAIMK; Pa3BUTHE YMEHHN KPUTHUUECKOTO aHAM3a MOTydaeMoi
nHpopMaluu;

10) oBnaseHrne yMeHUSIMU pabOTaTh B TPYIIE C BHIMOTHEHHEM Pa3IMYHBIX COIUAIBHBIX POJIeH, TNIaHUPOBATh PadOTy
TPYIIbI, PAMOHATIBHO PACIpeNeNsiTh NEATENBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJeKBaTHO OLIEHUBATh BKJIAJl
Ka)KJIOTO U3 YYaCTHUKOB TPYIINEI B PEIIEHHE paccCMaTpUBaeMoi mpoOIeMbl;

11) oBnanenue (chopMUPOBAHHOCTD MPEJCTABICHHI) MPaBUIaMU 3amuch GU3N4ecKux Gopmyn penbedHO-TOUeUHOH
cuctembl o0o3HaueHuii JI. bpaiins (s cnenbix U cliaboBUASIINX 00YJAIOIIUXCS).

12) chopmMupoBaHHOCTH MOHUMAHUS POIU (PU3MKU B SKOHOMHUYECKOM, TEXHOJOTUYECKOM, CONMAIbHOW M ATHYECKON

BBIMOJIHSET
YEPTEIKHU, CXEMBI H
rpadukm; CTPOUT
OTBET o
COOCTBEHHOMY
TJIaHy,
COIIPOBOXKJIAET
paccka3  HOBBIMH
MpUMEpPaMH,
yMeeT MPUMEHUTh
3HAHUS B HOBOU
CUTYaIluu npu
BBINIOJTHEHUN
MPAKTHYECKUX
3aJlaHAi;  MOJKET
YCTaHOBUTH CBSI3b
MEXTY
M3y4aeMbIM H
paHee W3YYCHHBIM
MaTepHaJioM  II0
Kypcy O¢u3mKH, a
TaKKe c
MaTepHayioM,
YCBOGHHBIM  TIPH
W3Y4EHUU JPYTUX
MIPEIMETOB.
Ounenka 4: oTBer
oOyJatomierocs
YIOBJIETBOPSIET
OCHOBHBIM
TpeOOBaHUSIM K
OTBETY Ha OIEHKY
5, HO pgaH Oe3
HCIOJIb30BaHMS
COOCTBEHHOI' O
IUIaHa, HOBBIX
MIPUMEPOB, 0e3
MPUMEHEHUS
3HaHWH B HOBOH
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cdepax IesTEeNPHOCTH YeJOBEKa; poJid U MecTa (PM3UKU B COBPEMEHHOW HAyYHOW KapTHHE MHpPA; POJIHM aCTPOHOMUH B
MPAKTUYECKOHN JEATEIILHOCTH YEJIOBEKA U JaIbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

13) chopMHPOBAHHOCTh CHUCTEMBI 3HAHUN O (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, ACHCTBYIOIIMX Ha
YPOBHSX MHKPOMHpA, MakpoMUpa M MeErammpa, HpEeACTaBICHHH O BceoOmeM XxapakTepe (PH3MYECKHX 3aKOHOB;
MPEJCTAaBICHUNA O CTPYKType IMOCTPOCHUS (PU3MYECKON TEOpHH, YTO MO3BOJHMT OCO3HATH POJb (hYHIAMEHTAIbHBIX
3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX IPEJACTABICHHUSIX O MPUPOJAE, MOHATh T'PAHHIBI MPUMEHUMOCTH TEOPHH,
BO3MO’KHOCTH MX IMPUMEHEHUS [T OTIMCAHHSI €CTECTBEHHOHAYYHBIX SIBJICHUI U TPOIECCOB;

14) chopmHpOBaHHOCTH YMEHMsI pPa3iIUyaTh YCIOBUS TNPUMEHUMOCTH Mojenell (U3HUecKUX Tel M IPOLEcCoB
(s1BIIEHUIT): MHEpIIMANIbHAS CHCTEMa OTCYeTa, MaTeprallbHAs TOUYKA, PAaBHOYCKOPEHHOE JIBM)KEHUE, CBOOOTHOE TMaJICHNE,
abcomoTHO ympyras aedopmanius, abCONIOTHO YHpyroe W aOCONIOTHO HEYNPYroe CTOJIKHOBEHHWS, MOJENEH Tasa,
KHUJIKOCTH U TBEPJOTO (KPUCTAJUTMUECKOTO) TeJa, WACaJbHOTO Ta3a, TOYEUHBIH 3apsijl, OJJHOPOJHOE SIEKTPHUECKOE
T0JIe, OJJHOPOJHOE MarHUTHOE T0JIe, TAPMOHHYECKHE KOJICOaH!Us, MaTeMaTHYECKHA MasiTHUK, UACATbHBIN TPYKIHHHBIHI
MAasiITHUK, TApPMOHUYECKHE BOJIHBI, UICATBHBIA KOJIeOATENBHBIN KOHTYp, TOHKAS JIMH3a; MOJIEIel aToMa, aTOMHOTO sIJIpa
¥ KBAaHTOBOM MOJICIIH CBETA;

15) cdopmupoBaHHOCTE YMEHHS OOBICHATH OCOOCHHOCTH MpPOTEKaHUs (PUINYECKUX SBICHHUHA: MEXaHWYeCKOoe
IBIDKEHUE, TEIJIOBOE BIDKEHHE YACTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBIDKEHHE, IUPQY3HS,
UcnapeHue, KUIMEeHUe U KOHeHC Callysl, MIaBJIeHHe U KPUCTaJUIU3allksl, HallpaBJICHHOCTh TEIUIONepeaayH, AEeKTpU3aluu
TeJ, SKBUIMOTEHIIMATIBHOCTH TOBEPXHOCTH 3aps>KEHHOTO MPOBOJAHUKA, SJIEKTPOMAarHUTHON MHIYKIIMH, CAMOUHIYKIIUH,
3aBUCHMOCTH COIMPOTHUBJICHHUS TOJYNMPOBOAHUKOB "p-" M "n-TUTMOB" OT TemmepaTypbl, pe3oHaHca, MHTepdepeHInn
BOJIH, JU(PAKIUH, JAUCIEPCHUU, TIOJHOTO BHYTPEHHETO OTpakeHus, (orodddekr, Qusnueckue MNPUHIIUATIBI
CIEKTPaJIBLHOTO aHaIM3a U paboThI J1azepa, "anbda-" u "Oera-" pacnaasl saep, raMMa-u3aydeHHue sSaep;

16) copMuUpOBaHHOCTH YMEHHUW NPUMEHATH 3aKOHBI KIIACCUYECKOW MEXaHUKH, MOJIEKYISIpHON (QU3UKKU U
TEPMOJIMHAMHUKH, DSJEKTPOJUHAMHUKY, KBAaHTOBOM (HU3UMKMU i1 aHalW3a U OOBSICHEHHs SBICHUI MHKPOMHUpA,
MakpoMHpa U Merammpa, pa3jinuyaTh ycIoBHUs (FpaHUIbI, 00J1aCcTH) NPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB, MOHUMATh
BCceoOIni Xxapakrep (QpyHIAMEHTaIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS MEXaHWYECKOW SHEpruu, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHUSI, IEPBBINA 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHHUsI 3JICKTPUUYECKOTO 3apsija,
3aKOH COXpPAHEHHUS SHEPruu) U OTPAaHHMYEHHOCTh MCIIOJIBb30BAHMUS YACTHBIX 3aKOHOB; AHATU3UPOBATh (U3UYECKUE
MPOLIECChI, HCIOJb3ysd OCHOBHBIE TIOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH; OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUKEHHS, (OPMYNIbI KHHEMAaTHKU pPaBHOYCKOPEHHOTO MBWXKEHHUS, MpeoOpazoBanus lamunes [Uisi CKOPOCTH U
nepeMenieHus, Tpu 3akoHa HploTOHA, MPUHIIMIT OTHOCUTENBHOCTU [ anuies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHs MMITyJIbCa M MEXaHWYECKOW SHEPruM, CBA3b pabOTHl CHIIBI C M3MEHEHMEM MEXaHWYeCKON »Hepruw,
yCIOBHS PABHOBECHS TBEPJOrO TeNa; CBA3b JABJICHUS HJEAJbHOIO Tra3a CcO CpelHeld KHHETHUECKOW 3Hepruei
TEIUIOBOTO JIBUXKEHUS M KOHLIEHTpAIMed ero MOJIEKYJ], CBA3b TEMIIepaTyphbl BEIEeCTBA CO CpeAHEHl KUHeTHYeCKOM
SHEpruei ero 4acTHll, CBA3b JABJICHUS UACATBHOTO ra3a ¢ KOHIEHTpalueld MOJIEKYa U ero TeMIIepaTypoi, ypaBHEHHE
MeneneeBa-Knaneiipona, nepBblii 3aK0H TEPMOANHAMHKH, 3aKOH COXPAHEHUS SHEPTUH B TEIUIOBBIX MPOIECcCaX; 3aKOH
COXpaHEHMs DHIIEKTPUYECKOTO 3apsaja, 3akoH KylnoHa, NOTEHIMAIBHOCTH AJIEKTPOCTATHUUYECKOTO MOJIs, MPHHIUI

CUTYyalluH, 0e3
WCIIOJIb30BaHUS
CBsI3EM C paHee
W3yYEHHBIM
MaTepHuaIoM u
MaTepHasoMm,
YCBOGHHBIM  TIPH
W3YYCHUU JPYTUX
MPEJMETOB;  eCIH
ydamuics
JONYCTHII  OJHY
omMOKy WM He
Oonee JBYX
HEJI0YETOB u
MOXeET ux
UCTIPaBHUTh
CaMOCTOSITEITBHO
WM ¢ HeOOmbIION
MTOMOTIBIO
YUUTEIIS.
Ouenka

3: obyyaromuics
MIPaBHIIBHO
MMOHUMAaEeT
(u3HIECKYIO
CYIITHOCTh
paccMaTpuUBaeMbIX
SIBJICHUI u
3aKOHOMEPHOCTEH,
HO B €ro OTBETE,
UMEIOTCS
OTJeNbHbIE
MpOOeITBI B
YCBOGHUU
BOIIPOCOB  Kypca
¢buznkw, HE
MPETATCTBYOIINE
JaJpHeeMy
YCBOEGHHIO
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CYINEPIIO3UIIMU IJIEKTpUUEeCKUX moJiel, 3axkoHa Kynona; 3axkonst Oma Juisi y4yacTka IeNM W I 3aMKHYTOM
NEKTPUYECKON Lenu, 3akoH Jlkoynsa-JIeHna, 3aKOH JJIEKTPOMarHUTHOW WHAYKLMM, IIpaBUiO JIeHIa, IOCTYJaThbl
CTEUAIBHON TEOPUU OTHOCHTEIBHOCTH DHWHINTEHHA, ypaBHEHUE DWHIITEeWHa s poTorddexra, nepBslii U BTOPO
noctynarsl bopa, mpuHIMn HeonpeaeaeHHoCTH [ eli3enbepra, 3aK0H COXpaHEHHs 3apsiia, MaCCOBOTO YMCIIA U SHEPTHU
B SIIEPHBIX PEAKLHUAX, 3aKOH PaJUOAKTUBHOIO pacnania;

17) chopMupOBaHHOCTh YMEHUI MPUMEHATH OCHOBOIOJAraONINe aCTPOHOMUYECKHE TIOHATHUS, TCOPHH W 3aKOHBI JUIS
aHaJiu3a U OOBsACHEHUS (PU3MUECKUX MIPOLIECCOB MPOUCXOAAIIMX Ha 3BE3JaX, B 3BE3JHBIX CHUCTEMaX, B
MEXKTaTaKTUYECKON cpelie; TBMKEeHUsSI HEOECHBIX T, YBOJIIOIMY 3B€3/] U BcenenHoi,

18) chopmMupoBaHHOCTh YMEHUW HCCIEAOBATh W aHAIM3UPOBATH pa3HOOOpaszHbIe (PU3MYECKHE SIBIICHUS M CBOMCTBA
00BEKTOB, MPOBOJAUTH CAMOCTOSITENIbHBIE HWCCIIEOBAaHUS B pPEATbHBIX M J1a0OpAaTOPHBIX YCIOBUSX, YHUTATh U
aHAJIM3UPOBATh XapaKTEPUCTUKU IPUOOPOB U YCTPONCTB, 0OBACHATH NPUHIIMIIBI UX PaOOTHI;

19) cpopmMupoBaHHOCTH HPEJICTABICHUH O METOJaX IMOJIyYE€HUs HAy4dHBIX AaCTPOHOMHUYECKHX 3HAHUM; BIIaJICHHE
YMEHHUSIMH CAMOCTOSATEIBHO (POPMYIUPOBAThH LENb UCCIEN0BaHMs (IIPOEKTA), BbIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOTOJIAralomuX (PU3NIECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, MPOBEPSTHh WX SKCIEPHUMEHTAIbHBIMU CPEJICTBAMU;
IJIAHUPOBATh U MPOBOIUTH (PU3UUYECKUE FKCIIEPUMEHTHI, ONMCHIBATh U AHAJTU3UPOBATH MOTYUYEHHYIO NPU BBITIOJHEHUU
SKCIEPUMEHTa HH(OPMALINIO, OTIPEAEIATh JOCTOBEPHOCTD MOJyUEHHOTO Pe3ysbTara;

20) chopMUPOBAHHOCTH YMEHHMsI pEIIaTh pPAacUYECTHBIC 3a7add C SIBHO 33JJaHHOW W HESBHO 3a/JIaHHOW (PU3UUECKOU
MOJIENIbI0: Ha OCHOBAHHMM aHalU3a YCIOBHUS BbIOMpaTh (M3MUECKHE MOJENH, OTBEYaloulue TpeOOBaHMSIM 3a7ayu,
NPUMEHATh (GOpMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNaThl (U3MYECKUX TEOPUl TpU HCIOJIb30BAHUU
MaTeMaTHYECKUX METOJOB PEUICHHUs 3a/1ay, IPOBOJANTh PacyeThl HA OCHOBAHUU MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATh METO/IBI PEIICHHS C YUETOM MOIYYEHHBIX PE3YIbTAaTOB; PEIIATh KAYECTBEHHbIE 334U,
TpeOylomire TPUMEHEHUsl 3HAaHUI U3 pa3HbIX Pa3JieioB IIKOJIBHOIO Kypca (DU3HMKH, a TaKKe WHTErpaluy 3HaHUN U3
OPYTUX HPEeIMETOB €CTECTBEHHOHAYYHOrO LMKJIA: BBICTPAMBATh JIOTUYECKYIO LENOYKY pPacCYXIEHUN C ONOpOil Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

21) cpopMUPOBAHHOCTH yMEHUN aHAIW3UPOBATh W OLEHUBATH IOCJIEACTBUS OBITOBON U MPOU3BOJICTBEHHOM
NEeSITeIbHOCTH YEJIOBEKa, CBSA3aHHON ¢ (DU3MYECKMMHU MpPOLEccCaMH, € TMO3UIMNA HKOJIOTHUYECKOM Oe30MmacHOCTH;
MPEACTABICHUI O PAallMOHAIILHOM IPHUPOAOIOIb30BAHNHU, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUU HAYKU U
TEXHOJIOTUH 7S NajbHEHIIero pa3BUTUs 4eJI0BEUECKOTO OOIIEeCTBa;

22) oBlajieHHE pa3IMYHBIMH crioco0amMu paboTel ¢ uHpopManueld (U3NYECKOTO COAEPKAHHS C HCIOJIb30BAHUEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUH, pa3BUTHE YMEHUIN KPUTUYECKOTO aHajih3a U OLIEHKHU JOCTOBEPHOCTH
MoJIydaeMoil HHpOpMaInH;

23) oBlajieHNe OPraHU3alMOHHBIMU U TIO3HABATEFHBIMU YMEHHSIMHU CAMOCTOSITETLHOTO MMPUOOPETEHUSI HOBBIX 3HAHUHN
B TIPOLIECCE BBIMOJHEHUS NPOEKTHBIX M Y4eOHO-HCCIIEOBATENIbCKUX paboOT, yMEHUsIMH paboTaTb B Tpymie ¢
BBITIOJTHEHUEM PpA3IMYHBIX COLMAJIBHBIX pOJeH, MJIaHUpPOBaTh pabOTy TPYIIbI, PAUOHATBHO paclIpeaesTh
JESTENbHOCTh B HECTAHIAPTHBIX CUTYaLUSIX, aIEKBATHO OLIEHUBATh BKJIAJ KAXKJIOTO U3 YUYACTHUKOB IPYIIIbI B pEIICHUE
paccMaTpuBaeMoi mpoOJIeMsl;

MPOrpaMMHOTO
MaTepuaia.
OO0yuaromuiics
YMECT NPUMCHATH
IMMOJIYUYCHHBIC
3HaHUA
pelIeHun
MPOCTBIX 3a1a4 C
UCIIOJIb30BaHUEM
TOTOBBIX (hOPMYII,
HO 3aTpyIHsCTCs,
eciii  TpeOyIoTCs
npeoOpa3oBaHUs
HEKOTOPBIX
bopmyit.
OOyuaromuiics
MOXET JOIYCTUTH
He Oomee omgHOU
rpyooii ommOKu u
JIBYX HEIOYCTOB;
i He Oomee
OITHOM rpy0Ooii
ommOKH W  He
boiee IBYX-Tpex
HEerpyOBIx
OIINOOK; HIIN
ONTHOW  HerpyOoi
OmMMOKA W Tpex

pu

HENOYETOB;  WIH
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HEI0YETOB.
Ouenka

2: oOyvarommuics
HE OBIIAJIEN
OCHOBHBIMHU
3HAHUAMHU u
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COOTBETCTBHH  C
TpeOOBaHUSMH




24) chopMHUPOBAHHOCTh MOTHBAIMU K Oyaymied NpoQecCHOHATBHOW AEATEIBHOCTU IO CHEIMATbHOCTIM (H3UKO-
TEXHUYECKOTO TPOIIIS.

MPOrPaMMBI U
JIOMTYCTHUIT OOJIbIIIE
OLINOOK u

HEJ0YETOB,  YEM
HEO0XOAUMO  JUIA
OLIEHKH 3.
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