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COJEP)KAHUE

OBIIAA XAPAKTEPUCTHKA PABOYEHN ITPOT'PAMMBI
YYEBHOU JTUCHUIIJIMHBI

CTPYKTYPA U COJAEP)KAHUE YYEBHOII
TACIATLITAHBI

YCJIOBHSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI
®OH/bl OHEHOYHbLIX CPEJICTB



1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
YYEBHOU JUCIHUATIJIAHBI

1.1. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM NPOrpaMMbl:
YyeOnas qucuumuinHa «Du3nkay SBIsSETCs MPOQPUIBHON YacThi0 00IIe00pa30BaTEIHLHOTO
[IMKJIa OCHOBHOM 00pa3oBaTebHOM nmporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o npodeccun
23.01.09 MammHMCT JIOKOMOTHBA

1.2. Ilnanupyemble pe3yJabTaTbl 0CBOCHUS AU CUUIJINHBI:

Ocoboe 3HaueHHWe UCUMIUIMHA HMEET MNpH (HOPMUPOBAHMM U PA3BUTHH OOIIMX
KOMIIETECHIINH .

OK 01. Ber6mpats crmoco0b!I penieHus 3a1aq nIpodheCCHOHAIBHON IeATEIFHOCTH, TPUMEHUTEIIBEHO
K Pa3IUYHBIM KOHTEKCTaM.

OK 02. OcyuiecTBiaTh NMOWCK, aHANW3 M WHTEPIpPETAlNI0 HHGOpMAIWH, HEOOXOAWMOW s
BBITIOJIHEHHUS 33124 [TPOECCHOHAIBHON 1S TEILHOCTH.

OK 03. IlnanupoBaTb W peaIM30BBIBATE COOCTBEHHOE NPO(ECCHOHATbHOE W JHMYHOCTHOE
pasBUTHE.

OK 04. PaboTatp B KOJJIEKTHBE W KOMaHJE, dPGEKTUBHO B3aWMOJIEHCTBOBATH C KOJJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 05. OcymiecTBisITh YCTHYIO U NMHChMEHHYI0O KOMMYHMKAIIMIO Ha TOCYJapCTBEHHOM f3BIKE C
YYETOM OCOOCHHOCTEH COLMANBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. IlposBisiTh rpakIaHCKO-NATPHUOTUYECKYI0 MNO3ULUIO, AEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHNE HAa OCHOBE TPAIUIIMOHHBIX O0IEUEIOBEUECKIX IIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXpAaHCHHUIO OKpPYKAIOIIEH Cpeabl, pecypcocOepeskeHnto, d3GGEeKTHBHO
JIEACTBOBATh B UPE3BbIUAMHBIX CUTYaIUSIX.

OK 08. Mcrnonb3oBath cpecTBa GU3NIECKON KYIBTYPHI AJIsl COXPAHEHHS U YKPETUICHHSI 3J0POBbS
B TIpoliecce NpodecCHOHATBHON NesSTeIbHOCTH W TOAJEpX)aHus HeoOXOAUMOro YpoBHS (DHU3NYECKOi
MOJTrOTOBJIEHHOCTH.

OK 09. Mcnonb3oBats HHPOPMAIMOHHBIE TEXHOJIOTHH B IPOGECCHOHANBHON e TeNFHOCTH.

OK 10. ITonmp30BaThcs MpodeccOHaNbHOM JOKyMEHTALUEH Ha TOCYAapCTBEHHOM U HHOCTPaHHOM
A3BIKE.

OK 11. IlnanupoBaTh NpeaIpHHUMATEIbCKYIO AEATENLHOCTD B IpodeccHoHanbHol chepe

B pamkax mporpaMMbl yueOHON TUCIUILTUHBI 00yYarOIIMMUCS OCBaUBAIOTCS IMYHOCTHBIE,
MeTarpeAMETHBIC U TIPEAMETHBIE PE3yIbTaThl B COOTBETCTBUU C TpeboBanusamu OI'OC cpennero
obmiero o6OpazoBanusi: Ju4HOcTHbIe (JIP), meranmpenvernnie (MP), mnpeamerHble ajs
0a3oBoro ypoBHsi usyuenus (I1P6):

Koambt IInanupyemMble pe3yJbTaTbl 0CBOCHMS JMCHUIIIMHBI BKIIOYAKIOT
pe3yJbTaToB
JIP 01 OCO3HaHUE 00YYArOIIMMHUCS POCCUUCKON IPayKIaHCKON UICHTUIHOCTH,
JIP 02 TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITEIFHOCTH U CAMOOIIPECIICHHIO;
JIP 03 HaJINYKME MOTHBALIMU K O0Y4YEHHUIO U IMYHOCTHOMY Pa3BUTHIO;
JIP 04 LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEN MO3ULMU JIMYHOCTH Ha OCHOBE

JIyXOBHO-HPABCTBEHHBIX 1IEHHOCTEN Hapoa0B Poccuiickoit denepariuuy,
HCTOPUYECKHUX M HAIIMOHAILHO-KYJIBTYPHBIX TPAIUIUi, (hopMHUpOBaHHE
CHUCTEMbI 3HAYMMBIX [IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYMIIHOHHOTO
MUPOBO33pEHUS, IPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYphl, CHIOCOOHOCTH
CTaBUTb LIEJH U CTPOUTH KU3HEHHbBIE TUIAHBI;




MP 01

OCBOCHHBLIC 06y‘{aIOU_II/IMI/IC$I MCXKIIPEAMCETHBIC ITIOHATUS U YHUBCPCAJIbHBIC
y‘{e6HBIe ,[[eﬁCTBI/IH (pel"y.]'lf[TI/IBHBIe, IIO3HAaBaTCJIbHbIC, KOMMYHI/IKaTI/IBHBIC);

MP 02

CHOCOOHOCTH WX MCTOJIB30BAHMS B TO3HABATEIILHON M COIMATBHOM MPAKTUKE,
TOTOBHOCTB K CAMOCTOSITETbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON
JeSTeNIbHOCTH, OPTaHU3alMU Y4EOHOTO COTPYAHUYECTBA C MEeJarOrHYeCKUMHU
pabOTHUKAMU U CBEPCTHUKAMH, K YUACTHIO B TOCTPOCHUU UHANBU/YATbHOM
00pa3oBaTeIbHON TPAEKTOPHUH;

MP 03

OBJIQJICHUE HaBBIKAMH YUCOHO-HCCIIEI0BATEIHLCKON, TPOCKTHON 1 COITMATBHON
JIeSITEILHOCTH,

I1P6 01

c(OpMHPOBAHHOCTH MPEICTABICHUN O POJIM M MecTe (PU3UKU M ACTPOHOMHUU B
COBpEMEHHOW HaAyYHON KapTHHE MUPA, O CUCTEMOOOpa3yoel poiu GU3nKu B
Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX TEXHOJIOTH, O BKJIaJIe
POCCHUICKHX U 3apyOeKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE HAYKH; TIOHUMaHHE
(bu3nUecKoi CynHOCTH HAOII0IaeMbIX SBJICHUH MUKPOMHUPA, MAKPOMHUPA U
Meramupa; TOHUMaHUe PO ACTPOHOMHH B MPAKTUUECKOHN JEATEIHHOCTH
YeJloBeKa U JIajbHEeHIleM HayqHO-TEXHUUECKOM Pa3BUTHH, PO (DU3HKHU B
(bopMHpPOBaHUH KPYro30pa U PYHKIHOHAIEHONH TPAMOTHOCTH YeJI0BEKa JIJIst
peleHns MPaKTUIEeCKUX 3a/1a4;

TPy 01

c(hOpMHUPOBAHHOCTH MOHUMAHUS POJIH (PU3UKU B IKOHOMHUECKOH,
TEXHOJIOTUYECKOM, COIMATIBHOMN U 3THYECKOH chepax nesTeTbHOCTH YeJI0BEKa;
poiu 1 MecTa (pU3UKH B COBPEMEHHOW HAyYHOU KapTHHE MUPA; POJIU
aCTPOHOMHU B IPAKTUYECKON JAESATENFHOCTH YeJIOBEeKa U JaJIbHEHIIIeM HayqHO-
TEXHHUYECKOM Pa3BUTHUU;

I1P6 02

c(OpMHPOBAHHOCTh YMEHUH pacro3HaBaTh (pU3NYECKUe SBICHUS (IPOLECCHI) U
OOBSICHATH UX HAa OCHOBE U3YUYECHHBIX 3aKOHOB: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBM)KEHUE, CBOOOTHOE TTaIeHHE TeT,
JBUKEHUE IO OKPYKHOCTH, UHEPLIMS, B3aUMOICHCTBUE Tell, KoJieOaTeIbHOe
JBUKEHUE, PE30HAHC, BOJHOBOE JIBMKEHUE; TU(PPy3usi, OpOYHOBCKOE
JIBMDKEHHE, CTPOEHHE KHUIKOCTEH U TBEPAbIX Tell, U3MEHEHHE 00beMa Tell IPH
HarpeBaHuu (OXJIaX/IEHUH), TEIUIOBOE PAaBHOBECHE, NCTIAPEHNE, KOHICHCAIHS,
IUIaBJIEHUE, KPUCTAIIIN3aLUsl, KUTIEHUE, BIa)KHOCTh BO3/lyXa, CBSI3b CpEIHEH
KMHETUYECKOW SHEPIHH TEIIOBOTO JBMKEHHS MOJIEKYH ¢ A0COIFOTHON
TeMIIepaTypoii, IOBBIIIICHHUE IaBJICHUS Ta3a IIPU €r0 HAarPEBAHUU B 3aKPHITOM
cocyzie, CBSI3b MEX1y IIapaMeTpaMu COCTOSIHUA ra3a B M30IIPOLeccax;
ANEKTpU3ALMS TeJl, B3aUMOIEHCTBUE 3apsi/I0B, HArPEBaHUE MPOBOIHUKA C
TOKOM, B3aUMOJICHICTBHE MAarHUTOB, 3JIEKTPOMArHUTHas UHIYKLHs, 1EHCTBUE
MarHuTHOTO I0JIs1 Ha POBOJHUK C TOKOM M JABIKYIIHHCS 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEIHOE paclpoCTpaHEHNE
CBeTa, OTpaXKeHHe, NpejIoMiIeHne, HHTepdepeHuus, 1udpakuus 1 noisipuzanus
CBETa, AUCIepcHs cBeTa; (POoTodIeKTpuiecKuil 3ppekT, cBeToBOE aBieHue,
BO3HHKHOBEHHE JIMHEHYATOTO CIIEKTpa aTOMa BOJIOPO/A, €CTECTBEHHAs U
HCKYCCTBEHHAs PaHOaKTUBHOCTB;

[TPy 02

c(OPMHUPOBAHHOCTH CUCTEMBI 3HaHUM 0 (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUAX, JEHCTBYIOIIMX HA YPOBHAX MUKPOMHUPA, MAKPOMUPA U
Merammpa, peJcTaBIeHHil 0 BceoOIeM Xapakrepe (pu3nuecKux 3aKOHOB;
IPEJCTaBICHUN O CTPYKTYpE MOCTPOEHUs (PU3NYECKOH TEOPHH, YTO MO3BOIUT
0CO3HATh poJib (YHAAMEHTAIbHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX
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OpeACTaBJICHUAX O IIPUPOJIC, ITIOHATH I'PaHULIbI IPUMEHUMOCTHU Teopnﬁ,
BO3MOKHOCTHU UX NPUMCHCHUA AJIsd OIMUCaHUSI €CTECTBCHHOHAYYHBIX SIBJICHUU 1
IMpoUEeCCOB;

I1P6 03

BJIAACHUC OCHOBOIIOJIararOIinMu (1)PI31/I‘{€CKI/IMI/I IIOHATHUAMU U BCIIMYHNHAMU,
XapaKTEPUIYIOIIUMHU (PU3HUECKUE TPOIECCHI (CBSI3aHHBIMHU ¢ MEXaHUYECKUM
JBMKEHUEM, B3aNMOIEHCTBUEM TEJI, MEXAHUYECKUMH KOJICOaAHUSIMHU U BOJTHAMU,
ATOMHO-MOJICKYJISIPHBIM CTPOEHUEM BEIIIECTBA, TETUIOBBIMHU IIPOIIECCAMU;
QJICKTPUUCCKHUM U MAIrHUTHBIM IIOJISIMU, DJICKTPUYICCKHUM TOKOM,
OJICKTPOMAariHuTHbIMHA KOJICGaHI/ISIMH 1 BOJIHAMH,; OIITHYCCKUMMU ABJICHUAMMU,
KBAaHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aTOMa M aTOMHOTO sI/Ipa,
PaMOaKTUBHOCTHIO); BIIaJICHHE OCHOBOIIOJIATAIOIIIMMHU aCTPOHOMUYSCKUMU
MOHATHUSIMU, MTO3BOJISIONIUME XapaKTePHU30BaTh MPOIECCHI, TPOUCXOIAIINE HA
3Be3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTAJIAKTUYECKOU CpeJIe; IBUKEHUE
HeOECHBIX TEJI, DBOJIIOLMIO 3Be311 U Beenennoi;

[1Py 03

c(OpMHUPOBAHHOCTb YMEHUS pa3iInyaTh yCIOBUS MIPUMEHUMOCTH MOJEIeit
(bu3nUecKux TeJl U MPOLECCOB (SBICHUHN): HHEpIUAIbHAsI CUCTEMA OTCUETA,
MaTepualibHas TOUKa, pABHOYCKOPEHHOE JIBHKEHHUE, CBOOOIHOE NaJIEHHE,
a0comoTHO ynpyras aedopmarys, abCoNMOTHO YIPYroe U abCOoNOTHO
HEYNpYroe CTOJIKHOBEHUsI, MOZENEH ras3a, >KUAKOCTU U TBEPJIOTO
(KpUCTaJUIMYECKOT0) Tella, UIeaIbHOTO Ia3a, TOYEUHbIH 3apsl, OJHOPOJHOE
3IIEKTPUUECKOE 110JI€, OAHOPOAHOE MATHUTHOE 110J1€, FTApPMOHHYECKHE
KoJIeOaHMs, MAaTEMaTUYECKUI MasiTHUK, U1€aIbHbIM PYKUHHbBIH MasTHHK,
rapMOHUYECKHUE BOJIHBI, UI€aIbHBIN KOJIe0aTeIbHbIi KOHTYD, TOHKAs JUH3A;
MoJieJiel aToMa, aTOMHOTO Sipa U KBAHTOBOW MOJIENIU CBETA;

I1P6 04

BIIaJIEHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMHU (3aKOH BCEMUPHOTO
Tsrorenus, [, II u 11 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUSI MEXaHHUYECKON
SHEPTUHU, 3aKOH COXPAHEHUSI UMITYJIbCa, IPUHLIUAI CYNEPIO3ULUU CUIL, TPUHIUIT
PaBHOIPABHOCTH UHEPLUAILHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIE 3aKOHBI, TIEPBBIN 3aKOH
TEPMOJAMHAMUKHN; 3aKOH COXPaHEHUS dJIEKTPUUIECKOTo 3apsia, 3akoH Kynona,
3akoH Oma i ydacTka 1enu, 3akoH OMa JUisl OJTHOW AJIEKTPUUECKOM LIeTIH,
3aKkoH Jlxoyuns - JIeHna, 3aK0H 3JI€KTPOMarHUTHOM MHAYKIINHY, 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH MPSIMOJIMHEHHOTO PacCIPOCTPAHEHUS CBETA, 3aKOH
OTpPa)KEHUs CBETA, 3aKOH MPEIOMIICHHUS CBETA; 3aKOH COXPAHCHHSI DHEPTHH,
3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsija,
3aKOH COXPaHEHHUs] MaCCOBOT'O YMCIa, MOCTYyJaThl bopa, 3aK0H paJnoaKTHBHOTO
pacraja); yBepeHHOE UCTIOIb30BaHNe 3aKOHOB U 3aKOHOMEPHOCTEH P
aHann3e (GU3NIECKUX SIBJICHUH U MPOIIECCOB;

TPy 04

c(hOpMHUPOBAHHOCTH YMEHUS OOBSACHATH OCOOCHHOCTH IPOTEKAHUS (PUZNIECKUX
SIBIICHUI: MEXaHHMYECKOE JIBUKEHHUE, TETNIOBOE IBU)KEHUE YaCTHUI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHHE, TU(D(y3Hsl, UCTIAPEHHUE,
KHUIIEHUE U KOHACHCAINs, TUIaBJIeHUE U KPUCTAJUIM3aLUs, HAalIPABICHHOCTh
TETUIONIEPEIayuH, JEKTPU3ALNH TEJ, IKBUMOTCHIINAIBHOCTH TIOBEPXHOCTH
3apsHKEHHOT0 IPOBOJIHUKA, JIEKTPOMArHUTHON MHIYKIIMH, CAMOUHYKIIMH,
3aBHUCHUMOCTH COMPOTHUBIIEHUS MOITYIPOBOAHUKOB "p-" 1 "n-TUMOB" OT
TEeMIIepaTyphl, pe30HaHCca, UHTePEPEHIINN BOIH, AU(PPaAKIIH, TUCTIEPCUH,
MIOJTHOTO BHYTPEHHETO OTpaXkeHus, GoTorhdexT, pruzndeckne NpuHINIBI




CHEKTPaJILHOTO aHaIM3a U padoThI Jlazepa, "anbda-" u "Oera-" pacnaasl saep,
raMma-u3iydyeHue sjep;

ITP6 05

YMEHHE YYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYE€HHBIX (PU3NYECKIX MOJIEICH:
MarepuaibHasi TOUKa, MHEepLUalbHasl CUCTEMa OTCUYETa, UJIeaIbHbIHI ra3; MOJAEIH
CTPOEHHUS ra30B, KUAKOCTEH U TBEPBIX TEJ, TOUCUHBIN 3JIEKTPUUECKUN 3apsi,
sJIepHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEJIb @aTOMHOTO s1Ipa IpU PEeLICHUH
(du3nYecKux 3a1ad;

TPy 05

c(OpMHUPOBAHHOCTh YMEHUH NPUMEHATh 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJICKYJISIPHON (DU3UKU U TEPMOJUHAMUKH, 3JIEKTPOJUHAMUKY, KBAHTOBOM
¢bu3uKy U aHANIKM3a U OOBSICHEHUS SIBICHUI MUKPOMHEpPA, MAaKPOMHUpA U
MeraMupa, pa3iIndarh yCIOBUs (TPaHMLIbI, 00JIACTH) TPUMEHUMOCTH
(u3nYeCKUX 3aKOHOB, MTOHUMATh BCEOOINI XapakTep (HyHIaMeHTaIbHbIX
3aKOHOB (3aKOH COXPaHEHUsI MEXaHUYECKON 3HEPruH, 3aKOH COXPaHEHUs
HMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHMSI, IEPBBIN 3aKOH TEPMOINHAMUKH,
3aKOH COXPAHEHUS AIEKTPUUECKOI0 3apsiia, 3aKOH COXPAHEHHsI SHEPTUH) U
OrpPaHUYEHHOCTb UCIOJIb30BAaHHS YACTHBIX 3aKOHOB; aHAJIM3UPOBATh
(u3nueckue npoLecchl, UCIOIb3YsI OCHOBHBIE TIOJI0KEHUS, 3aKOHBI U
3aKOHOMEPHOCTHU; OTHOCUTEIHHOCTh MEXaHHUECKOTO ABIKEHHUS, (JOPMYJIBI
KMHEMAaTUKU PAaBHOYCKOPEHHOT'O ABMKEHUS, peoOpa3oBanust ["anumnest s
CKOpOCTH U IepeMelIeHH s, TpH 3aKkoHa HbI0TOHA, MIPUHIUIT OTHOCUTEILHOCTH
["anunest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXpaHEHUS UMITyJIbCa U
MEXaHUYECKOHW YHEPTUH, CBSA3b PAOOTHI CHIIBI C H3MEHEHHEM MEeXaHHMYEeCKOU
SHEPrHUH, YCIOBHS PABHOBECHUS TBEPJOTO TEJNA; CBA3b JABJICHUS UICAIbLHOTO
ra3a co CpeJHel KHUHETUYECKOM YHEPTUEH TEIIOBOTO IBHKECHUS U
KOHLEHTPALUEN €ro MOJIEKYJI, CBSA3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN
KMHETUYECKOW PHEPrHel ero 4acTull, CBsI3b JAaBJICHUS HJI€aIbHOIO ra3a ¢
KOHLEHTpaLUeil MOJIEKYJ U €ro TemMrepaTypoi, ypaBHeHre MeHneneeBa-
Kunaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUSI SHEPTUU B
TEIUIOBBIX IIPOLECCAX; 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3aps/ia, 3aKOH
Kynona, noTeHIMaabHOCTh 3JIEKTPOCTATUUECKOTO OIS, IPUHIIUIT
CYIEPHNO3ULINHU IEKTPUUECKHX NoJe, 3akoHa Kynona; 3akonsr Oma is
y4acTKa LENu U Ul 3aMKHYTOM JIEKTpUYECKON Leny, 3akoH Jxoynsa-JleHna,
3aKOH IEKTPOMATrHUTHON MHIYKIMH, IPpaBuiIo JIeHa, nocTynaTsl
CHEIMAILHOW TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA, ypaBHEHUE DWHIITEHHA
st porodddexra, MepBhIid U BTOPOi nmoctynatsl bopa, npuHimmn
HeonpeeneHHocTH [ eiizenOepra, 3aK0H COXpaHEHHs 3apsiia, MaCCOBOTO YUCIIa
Y SHEPTHHU B S/IEPHBIX PEAKLHUAX, 3aKOH PAJUOAKTUBHOIO pacaja;

ITP6 06

BJIA/ICHHE OCHOBHBIMU METOJJAMHU HAYYHOTO TTO3HAHMS, UCTIOIb3YEMBIMH B
(bI/BI/IKe: IIPOBOAUTD MPSAMBIC U KOCBECHHBIC U3MCPCHU q)HSI/I‘{eCKI/IX BCJIMYMH,
BI)I6I/IpaH OINTHUMAJILHBIHN CITOCO0 HU3MEPCHUS U UCIIOJIb3Ys U3BCCTHBIC METOAbL
OLICHKH MOTPEIIHOCTEl N3MEPEHHH, TIPOBOINUTH UCCIICI0BAHUE 3aBUCHMOCTEH
(bU3HYECKHX BEJIMYMH C UCHOIb30BAaHUEM MPSAMBIX U3MEPEHUH, OOBSACHATD
IMOJIYUYCHHBIC PE3YyJIbTAaThbl, UCIIOJIb3YA (bI/ISI/I‘{CCKI/Ie TCOPUH, 3aKOHBI U ITOHATHA,
U JIeNIaTh BBIBOJIBI; COOMIONATH TpaBmiIa 0€30IIacHOTO TPY/a MPH MPOBEICHUN
UCCIIEJOBAaHUIN B paMKaxX y4eOHOT0 SKCIIEPUMEHTA U yueOHO-
UCCIIEJOBATEIbCKON AEATEIBHOCTH C HCIOIB30BaHUEM IIU(DPOBBIX
M3MEPUTEIIBHBIX YCTPOHCTB 1 JIAOOPATOPHOTO 000PYAOBAHMS;
c(hOpMHUPOBAHHOCTD MPEJICTABICHNN O METOIaX MOTyUeHUS HAYTHBIX
aCTPOHOMMYECKUX 3HAHUII;




TIPy 06

c(hOpMUPOBAHHOCTh YMEHUH MPUMEHSITH OCHOBOIIOJIArAIOIIHE
ACTPOHOMUYECKHE TTOHSITHUS, TCOPUH U 3aKOHBI JIJIsl aHAIN3a U 00BSICHCHUS
(U3HYECKUX MPOIIECCOB MPOUCXOAINX Ha 3BE3/1aX, B 3BE3IHBIX CUCTEMaX, B
MEXTaJaKTHIEeCKON Cpeie; MBUKCHHS HEOCCHBIX TEJ, YBOJIIOINHU 3BE3]T U
Bceenennoii;

I1P6 07

c(OPMHPOBAHHOCTH YMEHUS PEIIaTh PACUETHBIE 33JJaUH C SBHO 33JJaHHOU
(u3nIeCcKOil MOJIENBIO, HCIIONB3Ys (PU3NYEeCKHUEe 3aKOHbI M PUHIIMIIBL, HA
OCHOBE aHaJIn3a yCJIOBUA 3a/1a4M BHIOMPATh (PU3NUYECKYIO MOJIEIb, BHIACISATh
(buznyeckue BeIUYMHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ PELICHHUS,
MIPOBOJUTH PACUETHI U OLEHUBATH PEALHOCTH MOyYEHHOTO 3HAYCHHUS
(U3NUECKO BeTMYMHBI, peliaTh Ka4eCTBEHHbIE 33a1a4H, BEICTPaNBasi JJIOTHYECKU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYXJACHUN C OMOPOI HAa N3yUEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

I1Py 07

c(OpMUPOBAHHOCTH YMEHUI UCCIIEI0BATh U aHATU3UPOBATh Pa3HOOOPa3HbIC
(bu3HYecKue sIBICHUS U CBOMCTBA 00BEKTOB, IPOBOIUTH CAMOCTOSITEIIbHBIC
WCCIICIOBAHHS B PEAJIbHBIX U JIA0OPATOPHBIX YCIOBUSX, YATATh U
aHAJIM3UPOBATh XapPAKTEPUCTUKHU MPHUOOPOB U YCTPOKMCTB, OOBSCHITH IPHUHIIHITBI
uX paboThI;

I1P6 08

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSATH [10JIy4YSHHbIE 3HaHUS JUIsl O0BSICHEHUS
yCJIOBUH NMPOTeKaHUsl (PU3NYECKUX SIBICHUH B IPUPOJIE U JUI IPUHATUS
NPaKTHYECKUX PELICHHH B TOBCEAHEBHOM XKU3HU Ul 00eCIeUeHUs
0e30macHOCTH MU 0OpAILEHNH ¢ OBITOBBIMU NPUOOPAMHU U TEXHUUECKUMU
yCTpoiicTBaMu, COXpaHEHHs 3I0POBbs U COOJIIOAEHUSI HOPM 3KOJIOTHYECKOTI0
MIOBEJICHUS B OKpYXKaroIleil cpejie; MOHUMaHHe He0OX0IUMOCTH TPUMEHEHUS
JOCTHKEHUH (DM3UKU M TEXHOJIOTHH sl palMOHAIBHOTO MPUPOI0NOIb30BaHNUS;

TPy 08

c(hOpMHUPOBAHHOCTD MPEJCTABICHUN O METO/IaX MOJTyUYeHUST HAYIHBIX
ACTPOHOMUYECKUX 3HAHUM; BJIaJIEHUE YMEHUSIMU CAMOCTOSATEIbHO
(bopMyIHpOBaTh LIENb UCCIIEAOBAHMS (TIPOEKTA), BBHIIBUTATH TUIIOTE3bI HA
OCHOBE 3HaHUsI OCHOBOIIOJIATAIONINX (PH3MUYECKIX 3aKOHOMEPHOCTEH U 3aKOHOB,
MPOBEPSATH MX IKCIEPUMEHTAIBHBIMH CPEICTBAMU; TUNIAHUPOBATH M MIPOBOUTH
(u3nYecKre SKCIIEPUMEHTHI, OMTUCHIBATH U AHAJTM3UPOBATH TOTYYSHHYIO TTPH
BBINIOJTHEHUH IKCIIEPUMEHTA UHPOPMALIHIO, ONPEJEIIATh JOCTOBEPHOCTh
MOJIy4YEHHOTO Pe3yJIbTaTa;

I1P6 09

c(hOpMHUPOBAHHOCTH COOCTBEHHON TIO3HIIMH IO OTHOIIEHHIO K (PU3NIECKOM
MH(POPMALIUH, TTOTYYaeMOi U3 pa3HbIX HCTOYHUKOB, YMEHUH HCIIOIB30BATh
IU(PPOBBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINN U
MpeCTaBICHNUs YUeOHON U HAYIHO-TIOMYJIIPHON MH(GOPMAITUH; pa3BUTHE
YMEHHMH KPUTHYECKOTO aHAJIA3A MOJIydaeMoil nH()OpMaInu;

ITPy 09

c(hOpMHUPOBAHHOCTH YMEHHUS PEIIaTh PACUCTHBIC 33]]a4H C SIBHO 33/ITAaHHON U
HESIBHO 33/IaHHOM (PM3MUECKON MOJIENIbI0: Ha OCHOBAaHWH aHAJIHM3a YCIOBHUS
BBEIOMpATh PU3NIECKHIE MOJIEITH, OTBEYAIOITNe TPEOOBAHUAM 3a1a9H, IPUMEHSTh
(hopMyITbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NIECKUX TEOPUN MTPU
HCIIOTh30BAHUN MAaTEMaTUYECKUX METOJIOB PEIICHHMS 33124, TPOBOIUTh
pacdeTsl Ha OCHOBaHMH MUMEIONUXCS JAaHHBIX, aHAIM3UPOBATH PE3YIbTATHl U
KOPPEKTUPOBATH METO/IBI PEIICHUS C YIETOM ITOJIYICHHBIX PE3yJIhbTaTOB;
pelaTh Ka4eCTBEHHBIE 3aa9u, TPeOyIolue TPUMEHEHHS 3HAHUN U3 Pa3HBIX
pa3zieNoB MIKOJBLHOTO Kypca QU3NKH, a TAKXKE HHTETPAINH 3HAHUHN U3 JPYTUX

7




MPEAMETOB €CTECTBEHHOHAYYHOTO IUKJIA: BBICTPAUBATh JIOTHUCCKYIO TIETTOYKY
paccykJIeHUl ¢ OTIOPOH Ha U3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHE
SIBIICHUS,

I1P6 10

OBJIaJICHHE YMEHUAMHU pabOTaTh B IPYIIE C BBIMOIHEHUEM PA3IUYHBIX
COLIMAJIBHBIX POJIEH, MIIaHUPOBATH PAbOTY TPYIIIbI, PAIIMOHAIBHO PACIPEIENATh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJ€KBATHO OLICHUBATh BKJIA
KaXX/I0TO U3 yYaCTHUKOB I'PYIIIIBEI B PELICHUE PACCMAaTPUBAEMON POOIIEMBI;

TPy 10

c(hOpMHUPOBAHHOCTh YMEHHUH aHAJIM3UPOBATH U OIICHUBATH MTOCJICICTBUS
OBITOBOM M MPOU3BOJICTBEHHON AESITETLHOCTH YEJIOBEKA, CBA3aHHOM C
(U3HYECKUMU TIPOTIECCaMU, C MTO3UITUI IKOIOTHUECKOH 0€301acHOCTH;
MPEACTABICHUN O PAIIMOHATLHOM IPUPOIOIIOIB30BAHUH, a TAKKE PA3YMHOM
HCTIOJIb30BAHUM JTOCTIKEHUN HAYKU U TEXHOJOTHM I TaJIbHEUIIEro pa3BUTHA
4yeJIOBEYECKOTo 00IIecTBa;

[Py 11

OBJIaJICHUE PA3JIMYHBIMHU CIIOCOOaMHU paboTHI ¢ nHpopManueil Gpuznyeckoro
COJIEpKaHUs C UCTIOJIb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHUH,
pa3BUTHE YMEHUH KPUTUYECKOIO aHAIN3a U OLEHKH JJOCTOBEPHOCTH
NoJy4aeMoil HH(pOpMaIIH;

TPy 12

OBJIJICHHE OPTaHU3aI[MOHHBIMU U TIO3HABATEIILHBIMU YMEHUSIMU
CaMOCTOSITENTLHOTO MPHOOPETEHUS HOBBIX 3HAHUHN B MPOIIECCE BHITIOTHEHUS
MIPOEKTHBIX U YUeOHO-HUCCIIEIOBATEILCKUX PA0OT, YMEHUSIMH paboTaTh B rpyIIe
C BBITIOJTHEHUEM PA3JIMYHBIX COIHATBHBIX POJICH, IUTAHUPOBATh PadOTy TPYIIIIHL,
paIMoHAIBHO PACIIPENENTh AeSTeIbHOCTh B HECTAHIAPTHBIX CUTYAIHIX,
aJICKBaTHO OIIEHMBAThH BKJIAJ Ka)KJOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMBI;

TPy 13

c(hOpMHUPOBAHHOCTh MOTHUBALIMHU K OyylIeH npodeccnoHanbHOM NesITeNbHOCTH
0 CHENHAIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOQUIIS.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4e0HO padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH JUCITHTNIIMHBI 371
BT. U..

TEOPETUUECKOE 00yUeHue 207
MIPAKTUYECKHUE 3aHATHS 64
IIpome:xxyTounas arrecranus (AuddepeHMPOBAHHBIN 324€T) 1
IIpomeskyTouHas arTecTauus (IK3aMeH) 6




2.2. TeMmaTu4yeCKMil IJIAH U COeP:KaHMe Y4eOHOM JUCHMIIIIHHBI

Koanl o0mmx

KOMIIeTeHIHI
(Yyka3aHHBIX B pa3jeJie
1.2)
1 JIMYHOCTHBIX
Haumenosanue Cooepicanue yueobno2o mamepuana u popmvl Opeanu3auuu 0eamenbHOCmu Oovem MeTanpeaMeTHbIX,
paszoenoe u mem odyuawwuxca uacoe NpeIMeTHBIX
pe3yJIbTaToB,
¢dopmupoBanuio
KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
Beeoenue Ouzuka — (QyHgaMeHTanbHAs Hayka O mpupone. EcTecTBeHHO-HAYYHBIH METO] 3 JIP 01
MIO3HAHUS, €r0 BO3MOKHOCTH W TPaHULIbl NPUMEHHUMOCTH. DKCHEPUMEHT U TEOpHUS B JIP 03
nporecce Mo3HaHus Npupoisl. MoaenupoBanue GU3NUECKuX siBIeHU 1 npoueccos. Ponb I1P6 01
JKCIIEPUMEHTA M TEOpUU B IpoLecce IMO3HaHWS npupoasl. Pusndeckas BeIUYUHA. OK.1
[TorpemHocTn wu3MepeHuil (Qu3nueckux BeauuuH. Duznueckue 3aKkoHbl. ['paHHUIIBI
MIPUMEHUMOCTH (u3nyecKuX 3aKkoHOB. [loHsATHE O hr3HUecKol KapTHUHE MHUpa. 3HAaYEHHE
¢u3uku npu ocsoenuu npodeccuit CIIO u cnermansHocteit CIIO.
Pazoen 1. Mexanuxa 46 — Bcero | JIP 01
C yacop | JIP 03
ooepiricanue yuebHo20 mamepuana - MP 01
Teopus MP 02
Kunemarnka. Mexannueckoe npuxenue. [lepememenne. ITyts. CkopocTs. %/Ilf 6031
PaBHOMEpPHOE NpsAMONIMHENHOE IBUKEHHUE. Y CKOpeHnEe. PaBHONIEpeMEHHOE 13 Py 01
npsMosinHeiHoe nBuxenue. CBoOoHOe najienue. /[Brmkenue tena, OpoleHHOro Mo I1PG 02
YIJI0M K TOPU30HTY. PaBHOMEpPHOE IBUKEHHE 110 OKPYKHOCTH. TPy 02
3axonnl mexanuku Herorona. Ilepselii 3akon Herotona. Cuna. Macca. Ummyisc. IIPG 03
Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIaCCUUYECKOM TMHAMUKU. TpeTuit 3akoH 9 TPy 03
Herotona. 3akoH BcemupHOTro TAroteHus. I'pasutanuonsoe none. Cuna tsokect. Bec. I1P6 04
Crnioco0b1 n3mMepenus mMacchl Tenn. Cuilbl B MEXaHUKE. I1Py 04
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3aKoHBI COXpaHeHHUsI B MeXaHUKe. 3aKOH COXPaHEHUs UMITyJIbca. PeakTuBHOE ITP6 05
npmwkenne. Pabora cuibl. PaboTa moTeHIMaibHbIX CHII. MOIIHOCTh. DHEPIHSL. 10 I1Py 05
Kunernueckas sHeprus. [loreHunanbHas 3Heprus. 3aKOH COXpaHEHUsI MEXaHUUECKOMN 11P6 06
sHepruu. [IpuMeHeHne 3aK0HOB COXpPaHEHUS. [Py 06
Temamuka npakmuyeckux 3auamuil 14 gig 8;
PaBHOIIEPEMEHHOE [IBHKEHUE [Py 07
I'paduueckoe npeacTaBaeHUE ABUKEHHS I1P6 08
Vpasuenus 3asucumoctd X(t) u V (t) [1Py 08
JIBHKEHHE TeJl C YCKOPEHHEM CBOOOJHOIO HaIeHHsI I1P6 09
KpuBosMHEWHOE JIBUKEHIE [Py 09
BpamarensHoe nBuXeHHE 14 I1P6 10
3akonbl HeroToHa [Py 10
[TpuHumn cynepnosuuuu [Py 11
3aKOH BCEMHUPHOT'O TATOTEHUS [Py 12
3aKOH COXpaHEHMsI UMITYJIbCa [Py 13
Pabora. MomHocTh OK.1
Kunernyeckas ¥ NOTEHIMAIbHAS DHEPT U OK.2
3aKOH COXpaHEHUs SHEPTUU OK.3
Pazoen 2. 49 JIP 01
Ocnoew Cooepotcanue yueonozo mamepuana 3t JIP 02
](;Z];Z’g; ﬂzp Hou OcCHOBBI  MOJIEKYJISIPHO-KHHETHYeCKOH Teopum. WnpeanbHbiii ra3. (OCHOBHBIE JJ}E 82
R II0JIO’KEHHS MOJIEKYJISIPHO-KMHETHYECKON Teopun. Pa3mMeprl 1 Macca MOJIEKYJ U aTOMOB. MP 01
P bpoynoBckoe aBuxenue. Juddysus. Cunbl U SHEPrUS  MEKMOJICKYISIPHOTO MP 02
B3auMosieiicTBus. CTpoeHHe ra3000pa3HbIX, KMIKHX W TBepAblx Ten. Ckopoctu 10 MP 03
JIBUKEHMSI MOJIEKYT UM uX u3MmepeHue. Wneanbnblili ra3. JlaBnenue raza. OcHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON Teopuu ra3oB. TemmepaTypa U €€ U3MEpEHHUE. ggfﬁ 8}
l'a3oBble 3akoHBI. AOCONIOTHBIM HYJAb TeMmoeparypbl. TepmoauHamMuyeckas IlKalia HP%I 0
TEMIIEPATYpPHl. Y paBHEHUE COCTOSHUS NIEAJIBHOTO ra3a. MossipHasl ra3oBasi IOCTOSIHHASI. Py 02
OcHoBbl TepMoaMHAMHUKU. OCHOBHbBIE TIOHATUS U ONpejAeNeHusl. BHyTpeHHss sHeprus HP%/ 03
cucTeMbl. BHyTpeHHSsi SHeprusi ujeaipHOro rasa. Pabora u Temota kak (Gopmbl [Py 03
nepefadynd SHEpruv. TermmoeMKOCTh. Y elIbHas TEIIOEMKOCTh. YPaBHEHHUE TEIJIOBOTO 15 IPG 04
Oananca. [lepBoe Hauano TepmonuHaMuku. AnuadatHeiil npornecc. [IpuHiun aelictBus TPy 04

termoBol MamwmHbl. KIIJ[ temutoBoro nsurarens. Bropoe Hayano TepMOAMHAMHUKH.
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TepmoauHaMuueckass IIKaja TeMmieparyp. XOJOAWIBHbIE MalIWHBL.  eIUIOBBIE ITP6 05
nsurarenn. OXpaHa IpUpOJIbI. I1Py 05
= > = I1P6 06
CpoiicTBa mapos. Vcnapenue u koHjeHcanusi. HachlllleHHBIM Map U €ro CBOMCTBA. TPy 06
AGCOII0THAS M OTHOCUTEIIbHAS BIIAXXHOCTh Bo3tyxa. Touka pockl. Kunenue. 3aBucuMocTb 1 I1P6 07
TEMIEPATypbl KUIIEHUS OT AaBjieHus. lleperpeTslii nap U €ro UCHoJIb30BaHUE B TEXHUKE. PG 07
CpoiicTBa  kuakocteil.  XapakTepUCTHKAa  JKUJKOIO  COCTOSIHMS — BEIIECTBA. 1Py 07
[ToBepXHOCTHBIN CHOM KUIAKOCTH. JHEPTUs MOBEPXHOCTHOTO CJIOA. SIBJICHHS HA TPaHUIIE 2 HP%[ 08
KHUJKOCTHU C TBEPJbIM TesioM. KanwiisipHble sIBIEHHUSL. [Py 08
CgoiicTBa TBepAbIX TeJ. XapaKTEPUCTHUKA TBEPAOTO COCTOSHMS BEIIECTBA. YIPYyrue I1PG 09
CBOMCTBa TBepAbIX Tel. 3akoH I'yka. MexaHuueckue cBOMCTBa TBEPABIX Tell. TenoBoe 7 TPy 09
paciiMpeHue TBepAbIX Tel U xKuaKocTel. [lnapnenue u kpucrammuzanus. PG 10
Temamuka npakmuueckux 3aHAMuU 14 TPy 10
y
1. Ocnosusie nousatust MKT MPy 11
2. OcHoBHoe ypaBHeHre MKT IPy 12
3. YpaBHEHHE COCTOSIHHS WACATBHOTO ra3a TPy 13
4. T'a30Bble 3aKOHBI OK.1
5. TI'paduueckoe mpeacTaBieHHE N30MPOLIECCOB OK.2
6. Paborta B TepMOAMHAMUKE )
7. BuyTpeHHss 3HEprus 14 OK.3
8. VYpaBHeHue TeruioBoro 6aixaHca
9. [IpumMeHeHHE MEPBOTO 3aKOHA TEPMOJMHAMUKHN K U30TIPOIIECCaM
10. KII/I TenaoBBIX ABUTATEICH
11. BraxxHOCTh BO3/yXa.
12. TToBepXHOCTHOE HaTsKEHHUE
13. KanunnsipHeie sSiBJICHUS
14. MexaHnuecKue CBOICTBA TBEP/BIX TEI
Pa3zoen 3. Cooepircanue yueonozo mamepuana 80 JIP 01
Onexmpoounamuxa 60 JIP 02
JIeKTpUYecKoe MoJie. DJIEKTPUYECKHE 3apsAibl. 3aKOH COXPaHEHUs 3apsiia. 3aKoH JIP 03
Kynona. Onextpuueckoe mnone. HampsokeHHOCTH anekTpuueckoro mnoss. IIpuHiun JIP 04
cyneprno3unuu nojiei. Pabora cun snekrpocraruyeckoro mnons. Ilorenuuman. PazHocth 16 MP 01
MOTEHIIMAJIOB. DKBUIOTEHIIMAIBHBIE MOBEPXHOCTH. CBSA3b MEXKIY HANPSKEHHOCTHIO U MP 02
Pa3HOCTBIO NOTEHIUAIOB IEKTPUYECKOTO MOJA. J(UANEKTPUKH B 2JIEKTPUUECKOM IIOJIE. IIEI/[II’)GO(?I

[Tonspuzanust nuaneKTpukoB. [IpoBOAHUMKM B 3ieKTpuYeckoM Tmose. KoHaeHcaTtopsl.
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CoenuHeHne KOHIEHCATOPOB B OaTtapero. DHEprus 3apsHsKEHHOT0 KOHIEHCATOpa. DHEPTHs
ANEKTPUYECKOTO TOJISL.

3aKoHbI MNOCTOSIHHOTO TOKA. YCIOBUS, HEOOXOAUMbIE [IJIi BO3HUKHOBEHHS U
nojJepKaHusl dekTpuyeckoro Toka. Cuia Toka M IUIOTHOCTh TOKa. 3akoH Oma ais
yuactka renu 6e3 DJ]C. 3aBUCHMOCTD 3JEKTPUYECKOTO COMPOTHBIICHUS OT MaTepuaa,
JUIMHBI U TJIOIAAM TOMEPEYHOro0 CEYEHHUs MPOBOJHUKA. 3aBUCUMOCTh 3JIEKTPUUYECKOTO
COMPOTHUBIICHUS TPOBOJHUKOB OT TEMIIEpATyphbl. DJIEKTPOJBIKYILAS CUJIAa UCTOYHUKA
Toka. 3akoH Owma s nosHod nenu. CoenuHeHwe MpoBOIHUKOB. CoeauHEeHUEe
MCTOYHHUKOB 3JICKTPUYECKOH »Hepruu B Oartapero. 3akoH J[xoyns—IJlenna. Pabora u
MOIIHOCTb 3JICKTPUUECKOT0 TOKa. TeroBoe qeiCTBUE TOKA.

11

JileKTpUYeCKHH TOK B  mojaynpoBoaHukax. CoOcTBeHHass  MPOBOJUMOCTh
MOJIYPOBOTHUKOB. [107yIIpoBOTHUKOBBIE TPHOOPHI.

11

MarnuTtHoe noJjie. BeKTop MHIYKIIMM MarHUTHOTO MoJiA. [[elicTBue MarHuTHOrO NOJIsl Ha
MPSMOJIMHENHBIM TMPOBOJAHMK C TOKOM. 3akoH Awmmepa. B3auMmopeilcTBUE TOKOB.
MaruuTHbli moToK. PaboTa 1o nepeMenieHuio NpoBOJHIKA C TOKOM B MATHUTHOM TIOJIE.
JleficTBue MarHUTHOrO Mojs Ha JBWKymwMiics 3apsan. Cuna Jlopenua. OnpeneneHue
YACJIBHOIO 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YaCTHLI.

13

DJIEKTPOMATHUTHAsT  MHAYKIUA.  OJIEKTpOMAarHUTHas  MHAyKUus.  Buxpepoe
anekTpuyeckoe nose. CaMOMHAYKIMS. DHEPrusi MAarHUTHOTO MOJIS.

Temamuxka npakmuu4ecKux 3aHaAmuil

20

3axoH Kynona

CuiioBbIE XapaKTEPUCTUKH HJIEKTPUUECKOTO MO
[IpuHnun cyneprno3unumn

ITorenmman

OnexTpoeMKocTh. KoHnieHcaTopsl

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpa
CormpoTuBieHHE.

3aBUCHUMOCTbH CONPOTUBIIEHUS OT TEMIEPATYPHI
3akon OMa 1S ydacTKa 1enu

0. Buasl coequHeHnH

1. PaboTa 1 MOIITHOCTh TOKa

12. 3akon [Ixoyns — Jlenna

13. 3axon Oma 151 TOJTHOM 1enu

RBOoo~NORwNE

20

ITPy 01
I1P6 02
ITPy 02
I1P6 03
ITPy 03
I1P6 04
ITP6 05
I1Py 05
ITPy 04
I1P6 06
[1Py 06
I1P6 07
I1P6 07
ITPy 07
I1P6 08
[1Py 08
I1P6 09
[Py 09
I1P6 10
[Py 10
IMPy 11
[Py 12
[Py 13
OK.1

OK.2

OK.3
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14. 3akons! Dapanes

15. Cuna Amnepa

16. Cuna Jlopenna

17. MaruuTHBIA ITIOTOK

18. 3aKkoH EKTPOMArHUTHOW WHIYKITUN

19. O/1C uHIYKIMK B ABMXKYLIUXCS IIPOBOAHUKAX
20. SIBneHre CaMOUHIYKIIUH

21. DHeprusi MarHUTHOTO TTOJISI.

Pazoen 4
KOJZ€6CIHM}Z U 60JIHbL

Cooeprcanue yueonozo mamepuana

32

27

Mexannuyeckue kojedanusi. KonebarenpHoe aABuxkeHUE. ['apMOHUYECKHE KoJieOaHUsI.
CBoOomHBIE MeXaHWYecKHe KoyieOaHus. JIMHeHHbIE MeXaHMYeCKHe KoJjieOaTeIbHbIe
cucteMbl. [lpeBpamienue »sHepruu TIpu KoJsieOaTenbHOM ABMXKeHUU. CBOOOJIHBIE
3aTyxarolnme MexaHn4eckre Kojaebanus. BeIHyKIeHHbIE MEXaHNYEeCKUEe KOJIeOaHusl.

Yupyrue BouHbl. [lonmepeuHsle W NPOAOIBHBIE BOJIHBL. XapaKTEPUCTUKH BOJIHBIL.
VYpaBHenue 1uiockoi Oerymei BoiHbl. MHTepdepenius BonH. [loHstne o mudpaxmmm
BOJIH. 3BYKOBBIE BOJIHBL. YJIbTPa3BYK U €r0 IPUMEHEHHE.

DJIeKTPOMarHuTHble Kojedanus. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE  KOJEOAHHUS.
IIpeBpamienne 3Hepruu B Koje0aTeIbHOM KOHType. 3aTyXaroliue 3JIeKTPOMArHUTHBIE
KoseOaHus. ['eHeparop He3aTyXarolMX AJIEKTPOMArHUTHBIX KoJjieOaHul. BeIHyX/1eHHbIE
anekTpuueckue konedanus. [lepemennsliii Tok. ['eHeparop nepemenHoro Toka. EMkocTHOe
Y HUHIYKTUBHOE COIIPOTUBIIEHHSI IEPEMEHHOTr0 TOKa. 3aK0OH OMa JUIsl 2JIEKTPUYECKOU LIETH
NepeMEHHOro Toka. PaboTa M MOIIHOCTH MEpPeMEHHOro Toka. ['eHepaTopsl TOKa.
Tpancdopmaropsl. Toku BbicOokoil yacToThl. IlomydyeHue, mepenada u pacrpeneneHue
AJEKTPO3HEPTHH.

13

JIeKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE MOJIE€ KaK OCOOBI BUJ MaTepHH.
OnekTpoMarHuTHele BoJHBL. Bubpatop I'eprma. OTKpbITBIE KOJIEOATENbHBIH KOHTYD.
N3ob6perenne paguo A. C. Ilonosbmm. [lonstue o panuocBsazu. Ilpumenenue
AJIEKTPOMAarHUTHBIX BOJIH.

Temamuka npakmuyueckux 3auamuil

1. T'apmonuueckue kojeOaHus
2. MasrHuku

14

JIP 01
JIP 02
JIP 03
JIP 04
MP 01
MP 02
MP 03
ITP6 01
[TPy 01
I1P6 02
ITPy 02
I1P6 03
I1P6 04
[1Py 04
ITP6 06
[TPy 06
I1P6 07
I1P6 07
I1Py 07
ITP6 08
ITPy 08
I1P6 09
ITPy 09
I1P6 10
ITPy 10
[Py 11




3. Mexanndeckue BOJIHEI
4. KosebaTenbHblil KOHTYp
5. VHIYKTUBHOE U EMKOCTHOE COIPOTHBIICHUE

TPy 12
TPy 13
OK.1
OK.2
OK.3

Pazoen 5
Onmuxa

Cooeprcanue yueonozo mamepuana

31

28

IIpupoaa cBera. CKOpOCTh paclpoCTpaHEHUs CBETA. 3aKOHBI OTPAKEHUSI U
npenomMieHus ceera. [lonHoe orpakenue. JIun3bl. 1'1a3 Kak onTU4ecKas cucreMa.
Onrtuyeckue NpuOOpBHI.

BosanoBble cBoiicTBa cBeTa. MHTepdepenus ceera. KorepeHTHOCTh CBETOBBIX JIyUeil.
WuTepdepeniys B ToHKUX IUieHKaX. [lonocs! paBHoi TommuuHbl. Konbiia HeloToHa.
Hcnonb3oBanue uutepdepeHuu B Hayke U TexHuke. Audpakuus ceera. Judpakuus Ha
e B MapaJuIeNbHBIX JTydaxX. Jnppakunonnas pemerka. [lonstue o romorpapuu.
[onapusanusa nonepednsix BoiH. [lomapusanus ceera. JIBOMHOE JIydeNpeNOMIICHHE.
[Tonapounsl. Aucnepcus ceeta. Bunel criektpoB. CriekTpsl ucnyckanus. CrieKTpsl
HOTJIOUICHUS. YIIbTpaHoIeTOBOE U HHPPAKpaCHOE N3TydeHHs. PEeHTreHOBCKUE Ty4n.
Nx npupona u cBoicTBa.
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JIP 01
JIP 02
JIP 03
JIP 04
MP 01
MP 02
MP 03
I1P6 01
[TPy 01
I1P6 02
[1Py 02
I1P6 03
I1P6 04
[1Py 04
ITP6 06
[TPy 06
I1P6 07
I1P6 07
ITPy 07
ITP6 08
[1Py 08
I1P6 09
ITPy 09
I1P6 10
ITPy 10
[Py 11
[Py 12
[Py 13
OK.1

15




OK.2

OK.3
Temamuka npakmuueckux 3aHAmMuil
1. ®opmyiia TOHKON JMH3BI 3
2. Tlocrpoenne n3odpaskeHusi B TOHKOH JINH3E
Pazoen 6 Cooeporcanue yueonozo mamepuana 30 JIP 01
DeMeHThl KBAaHTOBOU 25 JIP 02
$usKn KBanroBas ontuka. KBanrosas runoresa [Inanka. @otonsl. BHennunii 12 JIP 03
doroanexTpudeckuit 3pdext. Buyrpennuit porospdexr. Tumsr poTodm1eMEHTOB. JIP 04
®du3uka aroma. Pazputue B3rIis10B Ha CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B 13 ﬁg 8;
aTOMHBIX CIIEKTpax Bojoposa. SAnepHas moaens atoma. OnbiTel O. Pesepdopaa. Moaens MP 03
atoma Boznopoga nno H. bopy. KBantoBbie reneparopsl. @u3nka aTOMHOIO s1pa. PG 01
EcrecTBeHHas paJMOaKTUBHOCTh. 3aKOH PaJlMO0aKTUBHOTO pacnaaa. CrocoOsl TPy 01
HAOJIOACHNUS M PETUCTPAINH 3apsuKeHHBIX YacTull. Dddexr BaBunoa — YepeHkona. PG 02
Crpoenue atomHoro siapa. Jlehekt macchl, SHEpIrus CBA3U U YCTOHYHMBOCTb ATOMHBIX TPy 02
anep. Anepusle peakuuu. MickyccTBeHHast paiMOaKTUBHOCTb. [lesieHne TsHKembIX saep. [IP6 03
Llennas sinepHas peakius. YpasiseMas LenHas peakuus. SnepHblil peakrop. IP6 04
[Tonyyenue paiMOaKTUBHBIX U30TONIOB U X IIpUMEHEHNE. bronornyeckoe aecTeue TPy 04
PaZMOaKTUBHBIX U3JTy4YE€HUHN. DIIEMEHTapHbIE YAaCTHUIIBI. IP6 05
ITPy 05
I1P6 06
ITPy 06
I1P6 07
I1P6 07
I1Py 07
ITP6 08
ITPy 08
I1P6 09
[Py 09
I1P6 10
[Py 10
[Py 11
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TPy 12
TPy 13
OK.1
OK.2
OK.3

Temamuka npakmuueckux 3aHamui
1. Kpacnas rpanuna gorodaddexra
2. YpaBuenue DiHmITeHHA 11 hoTOAIPdekTa

3. ®oroHbI 5

4. DHeprus CBsI3U aTOMHBIX S€p

5. DHepreTUYecKUil BHIXOJ SIEPHBIX peakluit
IIpome:xxyTounas arrecranus (AuddepeHIUPOBAHHBIHI 324eT) 1
IIpome:xkyTouyHas aTTecTanus (IK3aMeH) 6
Bcezo: 271
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3. YCJIOBUA PEAJIM3ALIUN ITPOI'PAMMBI YUYEBHOM
JUCIHUIIVIMHBI

3.1. Jlns peamuzamuu MPOTpaMMbl y4eOHOW TUCIUIUIMHBI JIOJDKHBI OBITH TPEIyCMOTpPEHBI
CJICAYIONINE CICIHaTbHbBIC TOMEIICHUS:
Kabuner « @Qu3suxuy,

e OCHAallleHHbIN 000pPy10BAHUEM:
- HarJIsAAHbIe TOCOOMS (KOMIIJIEKThI yUeOHBIX Ta0JIHIL,);

® TeXHHYECKHUMHU CPeJCTBAMHU O0YUEHHSI:
- yueOHO-MeToanvyeckui komruieke (YMK) npenonaBarens;
- ”HQOPMAIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
- 9KpPaHHO-3BYKOBBIE MTOCOOUS;
- KOMIUJIEKT TEeXHHUYECKOW TOKYMEHTAIlMU, B TOM YHCJIE MAaclopTa Ha CpPeaCcTBa OO0ydeHHUS,
WHCTPYKIIMH 110 UX MCIOJIb30BAHHUIO U TEXHUKE O0€30IaCHOCTH;

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

1. JImutpuena B. @. ®usuka mis npodeccuii U CrenuaaIbHOCTEH TEXHUUECKOTO MPOQUIIS:
yueOHUK /11 00pa30BaTENIbHBIX YUpEKIeHUH cpea. mpod. oOpazoBanus. — M., 2018.

2. JImutpueBa B. ®. ®usuka misa npodeccuii v crienualbHOCTeH TEXHUYECKOTO TPO(HIIS.
COopHuKk 3a1a4: y4e0. mocodue st 00pa3oBaTEIbHBIX YUPSKICHUN cpe. mpod.
obpazoBanusi. — M., 2018.

3. JmutpueBa B. @., Bacwibes JI. Y. ®usnka mist npodeccuii U cienuaibHOCTEH
TeXHU4ecKoro npoduis. KonrpoabHble MaTepuansl: yued. mocodus i yUpexIeHUH cpel.
npod. obpazosanus / B. ®@. imurpuesa, JI. . BacunseB. — M., 2019.

4. JImutpuesa B. ®. ®uszuka ns npodeccuii M CeuanbHOCTEH TEXHUIECKOTO TPOQHIIS.
JlaGopaTopHBIi MPAKTUKYM: y4e0. mocoous il yupexkIeHui cpel. mpod. oopazoBanust / B.
®. JImutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2019.

5. Jmutpuena B.®. dusuka ans npodeccuil ¥ criennanbHOCTENR TEXHUUECKOTO MPOduIIs:
AIIEKTPOHHBIN yue0.-MeTo/]. KOMIUIEKC JJIsi 00pa3oBaTeIbHbIX YUpexaAeHui cpell. mpod.
obpazoBanusi. — M., 2018.

6. HAmurpuena B. @. dusuka 11 npodeccuit 1 crenuaabHOCTEH TEXHUYECKOT0 MPOpUIIs:

AIIEKTPOHHOE y4eOHOe U3AaHue (MHTEPAKTUBHOE 3JIEKTPOHHOE NMPUIIOKEHUE) IS

00pa3oBaTeNbHBIX YUpEKICHUN cpea. mpod. oOpasoBanus. — M., 2018.

KaceanoB B. A. NnmtoctpupoBansslil atnac no ¢usuke: 10 kiacc.— M., 2018.

KacesHoB B. A. MnmoctpupoBanHslit atiac no ¢usuke: 11 xmacc. — M., 2018.

9. Tpodumosa T. U., Dupcor A. B. dusnka mist npodeccrii U CenraTbHOCTEH TEXHUYECKOTO
U €CTECTBEHHO-Hay4YHOro npoduieit: CoopHuk 3ama4. — M., 2017.

10. Tpodumona T. 1., Dupcos A. B. ®usnka 11 npodeccrii ¥ CrenuaaTbHOCTeH TEXHUIECKOTO
U €CTECTBEHHO-Hay4YHOro npoduieil: Pemenns 3agay. — M., 2019.

11. Tpodumosa T. U., ®upcos A. B. ®uzuka. CnipaBounuk. — M., 2017.

12. ®upcos A. B. ®usuka uist npodeccuii U crenuanrbHOCTEN TEXHUYECKOT0 U €CTECTBEHHO-
Hay4yHOTo npoduiieii: yueOHHK A1 00pa30BaTeIbHBIX YUPEKACHUN cpell. pod.
oOpazoBanus / nox pen. T. U. Tpodpumonoit. — M., 2018.

s npenogasaresiei

o~

1. Koncrutynus Poccuiickoit denepanuu (mpuHsITa BCEHAPOIHBIM rojocoBanueM 12.12.1993)
(c yueTom nomnpaBok, BHECEHHBIX (heZiepaibHbIMUA KOHCTUTYIIMOHHBIMU 3aKOHaMu P® o
nomnpaskax kK Korncrutyruun P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. — 2009. — Ne 4. — Cr. 445.
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oo

NoakowhE

©o

9.

10.

11.
12.
13.
14.

®enepanbHbliil 3ak0H 0T 29.12. 2012 Ne 273-D3 (B pea. ¢eaepaqbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013
Ne 203-@3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-P3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepanbHbIM 3akoHOM 0T 04.06.2014 Ne 145-03) «O6 oOpa3oBanuu B
Poccuiickoit denepanuiny.
[Ipuka3z Munucrepcta odpazoBanus u Hayku PO «O0 yTBepxaeHuu ¢enepaabHOro
rocy/1apCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapPTa CPeIHEro (MOJIHOr0) OOIIEero
o0pazoBanus» (3apeructpupoBan B Munrocte PO 07.06.2012 Ne 24480).
[Tpuxa3z MunucrepcrBa npocsenieHus: Poccuiickoin @enepanuu ot 12.08.2022 Ne 732 "O
BHECEHHH U3MEHEHUU B (peiepabHbIi TOCy1apCTBEHHBIA 00pa30BaTelIbHbIN CTaHIapT
cpenHero o0miero oopa3oBaHus, yTBEPKIEHHBIH MpruKa3oM MuHHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoii @eneparuu ot 17 mast 2012 r. No 413"
[Tpuka3z Munob6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecennn u3MeHnenuii B [Ipukas
MunucrepcrBa oopazoBanus u Hayku Poccuiickoit ®deneparuu ot 17.05.2012 Ne 413 “O6
yTBEpkKACHUU (peslepabHOTrO roCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapPTa CPEIHETO
(momuOTO) 00I11IETO 00pa30BAHUS Y.
[Tucemo [lenaprameHTa rocyaapCTBEHHOM MOMUTUKH B chepe MOArOTOBKU paboyuX KajJpoB
u JITTO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmanuy o opraHu3auu
MOJTyYEHUS CPEeTHEro 00I1Iero 00pa3oBaHus B Ipeeiax OCBOSHUSI 00pa30BaTeIbHBIX
pOTpaMM CPeAHET0 MPOoPECCHOHATHFHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
o0pa3oBaHus ¢ yueToM TpeboBaHui (efepaibHbIX TOCYAapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJAPTOB U MOJIYy4aeMOU MPO(PECCHN WK CIIEHUAIBHOCTH CPEIHEro MPo(ecCHOHATBHOTO
00pazoBaHU.
®epnepanbubiii 3ak0oH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe Okpyskaroiieit cpenb» (B pej.
ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.
Jmutpuesa B. @., Bacunbes JI. M. ®usuka nis npodeccuii 1 cieruanbHOCTEH
TEXHUYECKOTO MPO(UIISL: METOJMUECKUE PEKOMEHAANU: MeToI. mocodue. — M., 2018.
HNurepHer- pecypcebl

www. fcior. edu. ru (denepanbHblil HEHTp HHYOPMALIMOHHO-00PAa30BaTENbHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CJoBapu v SHIIUKIIOTIEINN).

www. booksgid. com (Books Gid. DnektponHas 6ubnnoreka).

www. globalteka. ru (I'mo6anreka. ['mobagpHas OUOIMOTEKAa HAYYHBIX PECYPCOB).
www. window. edu. ru (EnuHoe okHO TocTyna k 00pa30oBaTeIbHBIM PECYPCaM).

Www. st-books. ru (JIyumas yueGHas aureparypa).

www. school. edu. ru (Poccuiickuii 06pa3oBaTebHbIN MOpTaI. JlOCTYTHOCTh, KAYECTBO,
3P PEKTUBHOCTBD).

www. ru/book (DnekTpoHHast OMOIMOTEYHAsI CUCTEMA).

www. alleng. ru/edu/phys. htm (OOpa3oBarenbhbie pecypcsl MHTepHeTa — dusuka).
www. school-collection. edu. ru (Enunas xosiekims udpoBbIX 00pa30BaTEIbHBIX
peCypcoB).

https//fiz.1september. ru (yueOHo-MeTonMuecKas razera «Dusukay).

www. n-t. ru/nl/fz (HoGeneBckue naypeaTsl o GpU3MKe).

www. nuclphys. sinp. msu. ru (SInepuas ¢usuka B UaTepuere).

www. college. ru/fizika (ITogrotoska x EI'D).
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3. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCLUILINHBI

I1P6 01

TecTupoBanue (TEOPETHIECKOE)
OreHKa pe3y/IbTaTOB BHITIOJHEHUS MPAKTHYECKUX PadOT

OKcrnepTHOe HaOI0A€HUE BBIIOJIHEHUS IPAKTUYECKUX pab0T B MOHUMaHUH
00yJaromuxcs poiau U MecTa (PU3UKH U ACTPOHOMHHU B COBPEMEHHOW HAyYHOMH
KapTHHE MHpa, CUCTEMOOOpa3yroIeil poiu pU3NKU B pa3BUTHH €CTECTBEHHBIX
HAyK, TEXHUKU ¥ COBPEMEHHBIX TEXHOJIOTHIA, BKJIaa POCCUICKUX U 3apyO0eKHBIX
YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKH; (PU3MUECKON CYIIHOCTH HAOIH0AaEMBbIX
SBJICHUI MUKPOMHUPA, MAKPOMHUPA U METaMHpPa; POIU aCTPOHOMUH B
IIPAKTUYECKOH IEATEIbHOCTH YeJIOBeKa U JalIbHEHIIEM HayYHO-TEXHUYECKOM
pa3BUTHH; pOIH GU3KUKU B POPMHUPOBAHUU KPYTro30pa U (PyHKIIMOHATEHON
IPaMOTHOCTH YeJIOBEKa JUIs PEIICHHS TPAKTUYECKHX 3a/1a4;

TPy 01

Htorosoe TCCTHUPOBAHUC

OreHKa pe3y/nbTaTOB BHIMOJIHEHUS MPAKTHUECKUX padoT

DKcrnepTHOE HAOII0ACHUE BHITIOTHEHUS IPAKTUIECKUX paboT B MOHUMaHUH
o0yyJaromuxcs poiu (PU3NKHU B SKOHOMUYECKON, TEXHOIOTHYECKOH, COLIMATbHON U
ATUYECKOH cdepax AeaTeIbHOCTH YEJIOBEKA; POJIM U MecTa (PU3UKHU B
COBPEMEHHOW Hay4HOH KapTHHE MUPA; POJIK ACTPOHOMHUU B MPAKTUUECKOM
JeSITeIbHOCTH YEJIOBEKA U JlalbHENIIeM HayYHO-TEXHUYECKOM Pa3BUTHUH;

I1P6 02

Htorosoe TCCTHUPOBAHUC

OneHka pe3yabTaToOB BBITIOJHEHHS MPAKTUYECKUX PaboT

DKCIepTHOE HAOIIOICHUE BBIITOJIHCHUS TPAKTHYCCKUX Pa0OT B YMCHHUH
00y4aroIUXCsl pacro3HaBaTh GU3MYECKUe SIBICHUs (TIPOIECChl) U OOBSICHATH UX HA
OCHOBE M3yUYCHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPSHHOE MPSIMOJIMHEHHOE
JIBYDKEHHE, CBOOOIHOE MaJICHUE TEJ, JIBHKCHUE 110 OKPYKHOCTH, HHEPIIUS,
B3aUMO/ICHCTBHUE Tell, KoJieOaTeIbHOE IBM)KEHHE, PE30HAHC, BOTHOBOE JIBU)KEHHE;
nuddy3us, OpOYHOBCKOE IBHIKEHHE, CTPOCHHE KUAKOCTEH U TBEP/BIX TeEl,
U3MeHeHHe 00beMa Tell PU HAarpeBaHUU (OXJIAXK/ICHUH ), TEINIOBOE PAaBHOBECHE,
UCTIapeHKE, KOHCHCAIHS, TUIABJICHUE, KPUCTAJLTM3ALINS, KUIICHHE, BIaYXXHOCTh
BO3/1yXa, CBsI3b CPEIIHEH KMHETHYECKOW SHEPTUH TEIJIOBOTO JIBHYKEHUSI MOJICKYJI C
a0COJIFOTHOM TEMIIEPATYpPOii, TOBBIIICHHE IABJICHHS Ta3a IIPH ero HArPEBAaHUU B
3aKPBITOM COCYJIE, CBSI3b MEK/Iy MapaMeTpaMK COCTOSIHHUS ra3a B U30MpPOIIeccax;
AJIEKTPH3ALIUs TEJ, B3AUMOJICHCTBUE 3apsiI0B, HArPEBAaHKUE TIPOBOJHUKA C TOKOM,
B3aMMO/ICHCTBHE MATHUTOB, DJIEKTPOMArHUTHAS HHIYKIIUS, IEHCTBUE MATHUTHOTO
OJIsI HA IPOBOJIHUK C TOKOM M JIBHIKYILUICS 3apsiil, 3JICKTPOMATHUTHBIC KOJIeOaHUs 1
BOJTHBI, IPSIMOJIMHEWHOE PacIpOCTPAHEHUE CBETA, OTPAKCHHUE, TIPEIIOMIICHHE,
uHTeppepeHIrs, TMPPAKIUs U MOJISPU3ALUSI CBETA, TUCTICPCHS CBETA;
¢doTtornekTpudeckuii 3¢ (HeKT, CBETOBOE JIaBlIeHUE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOa, ECTECTBECHHAs! M UCKYCCTBEHHASI PaJHOAKTUBHOCTb;

Hrorosoe TectupoBanue

OneHka pe3yabTaToB BBITIOJHEHUS MPAKTUYECKUX paboT
DKcrnepTHoe HaOI0IeHUE BBITIOIHEHUS TPAKTHUYECKUX padoT B 3HAHHU
oOyuaronuxcst pU3NIecKnx 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, ISHCTBYIOMNX Ha
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YPOBHSIX MUKPOMHpPA, MAKPOMHUPA U MEraMupa, IpeCTaBlIeHUI 0 BceoOIeM
XapakTepe (pU3NUecKUX 3aKOHOB; MPEICTABICHHI O CTPYKTYpe MOCTPOCHUS
(U3NUECKOI TEOPHHU, YTO TIO3BOJIUT OCO3HATH POJIh (PyHIaMEHTAIBHBIX 3aKOHOB H
IIPUHLIMIIOB B COBPEMEHHBIX MIPEICTABICHUAX O IPUPOJIE, OHATH IPaAHMIIbI
MIPUMEHUMOCTH T€OPUH, BO3MOXKHOCTH MX TPUMEHEHHS JIJIsl OTUCAHUS
€CTECTBEHHOHAYYHBIX SIBICHUI U MIPOIECCOB;

ITP6 03

Hrorosoe Tectupoanue

OreHKa pe3y/nbTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHoe HaOI0A€HUE BBIIIOIHEHUS IPAKTUYECKUX padoT B 3HAHHU
oOydaromuxcst GU3nIeCKUMHU MOHATUSIMU U BETMUUHAMH, XapPAKTEPU3YIOIIUMH
(huzmdecKue mporecchl (CBSI3aHHBIMU C MEXAaHHUUYECKHUM JIBHIKCHHUEM,
B3aMMO/ICHCTBUEM Tell, MEXaHHYECKUMHU KOJICOAHUSIMU 1 BOJTHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BEIIECTBA, TEIUIOBBIMH IPOLIECCAMH; HJIEKTPUUECKUM U
MarivuTHBIM IIOJIAMH, SJICKTPUYCCKHUM TOKOM, DJICKTPOMAariHuTHBIMHA K0JIe0aHUsIMH U
BOJIHAMU; OITUICCKUMMU SABJICHUAMU; KBAHTOBBIMU SIBJICHUSIMU, CTPOCHHUECM aTOMAa 1
aTOMHOTO $1/1pa, PaANOAKTUBHOCTBIO); BIIaJCHHE OCHOBOIIOJIATAIOIINMH
aCTPOHOMHYECKUMH MTOHSITUSIMH, TIO3BOJISIIOIMMHI XapaKTePH30BaTh MPOLIECCHI,
MPOUCXO/ISIINE Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMAax, B MEXKIalIaKTUIECKOil cpere;
JIBHYKEHHE HeOECHBIX TeJI, DBOJIIOIIMIO 3BE3]1 M BeenenHoi;

[1Py 03

Htorosoe TCCTHUPOBAHUC

OneHka pe3ynbTaToB BBITOJHEHHS MPAKTUYECKUX PabOT

DKCIepTHOE HAOIIOICHUE BBIMTOJIHCHUS TPAKTHYCCKUX PadOT B YMCHHUH
00y4aroIuUXCsl pa3inyaTh YCIOBHs IIPUMEHUMOCTH MOJIeNIel (H3UYEeCKUX Tel U
MPOLIECCOB (SBJICHHN ): MHEPLUAIIbHASI CHCTEMa OTCYeTa, MaTepualibHasl TOUKa,
PaBHOYCKOPEHHOE JIBIKCHUE, CBOOOIHOE MajieHHe, a0COIIOTHO yIpyras
nedopmariysi, a0COIOTHO YIIPYTroe U aOCONIOTHO HEYNPYTOE€ CTOJIKHOBEHHUS, MOJIEIEH
rasa, JKUIKOCTU U TBEPJ0Tro (KPUCTAUIMYECKOTO) Tela, UI€aThHOTO T'a3a, TOUCYHbII
3apsiji, OHOPOIHOE HIEKTPUUECKOE MOJIe, OJJHOPOIHOEC MArHUTHOE IOJIE,
rapMOHHUYECKUE KOJIeOaHHs, MATEMATUICCKUI MAasITHHK, M/ICaIbHBIN TPYKUHHBIH
MasITHUK, TAPMOHHWYCCKUC BOJIHbI, HIICaHBHBIﬁ KOJIe0aTeIbHBIN KOHTYP, TOHKAs JIMH34,
MoJiesiel aToMa, aTOMHOTO S/Ipa ¥ KBAHTOBOW MOJICITN CBETA;

I1P6 04

Hrorosoe Tectupoanue

Or1reHKa pe3yabTaTOB BHITIOJIHEHHS MIPAKTHYECKUX paboT

DKcrepTHOE HAOII0/IEHUE BBIMTOJIHEHUS MTPAKTUYECKUX PadOT BO BIIAJICHUU
00yJaronIuXcsl 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPUSIMH (3aKOH BCEMUPHOTO
tarorenus, I, II u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHHsT MEXaHUUYECKOM dHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, TPUHIUIT CYNIEPIIO3UIIUU CUJI, TPUHITUTT
PaBHOIPABHOCTH UHEPIMAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHIO CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, IEPBBIM 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUsI ANEKTPUUECKOro 3apsiia, 3akoH Kynona, 3akon Oma juist yyacTka 1er,
3akoH OMa 1715 MOTHOW AJIEKTPUUECKO 11enu, 3akoH J[xoyns - Jlenna, 3akon
3JIEKTPOMArHUTHOW UHAYKIIMU, 3aKOH COXPAaHEHHUS SHEPTUH, 3aKOH MPSMOJINHEHHOTO
pacrpocTpaHeHus CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH MPEIOMIICHUS CBETA; 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH COXPAHECHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEeHHs] MaCCOBOI0 YHCIIa, MOCTynaThl bopa,
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3aKOH paJIMOaAKTHUBHOI'O pacnaz[a); YBEPEHHOC UCIIOJIb30BAHHUEC 3aKOHOB 1
SaKOHOMepHOCTeﬁ IIpH aHAJIN3C (I)I/I3I/I‘16CKI/IX SIBIICHUH U IpouecCoB

[1Py 04

Hrorosoe TectupoBanue

OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOII0/IEHUE BBIITOJIIHEHUS TPAKTUUECKUX padOT B yMEHUH
00y4aromuXxcst 00bSICHATE 0OCOOCHHOCTH TIPOTEKAHUS (DU3UUECKHX SIBIICHUIL:
MECXaHHUYCCKOC JBUKCHHUC, TCIIJIOBOC ABMXXCHHEC YaCTUIl BCIICCTBA, TCIIJIOBOC
paBHOBecHe, OpOYHOBCKOE NBWKEeHHE, T Py3us, ucapeHue, KUIeHue u
KOHJIeHCalusl, IJIaBJIeHHE ¥ KPUCTAJUIN3AIMS, HAPaBIEHHOCTh TEIUIONEpeIayy,
QJICKTpU3alruU TCJI, SKBUIIOTCHINAJIbHOCTHU IMMOBEPXHOCTH 3aPAKCHHOI'O IIPOBOJHUKA,
SHGKTpOMaFHI/ITHOﬁ WHAYKIOWH, CAMOMHAYKIUHN, 3aBUCUMOCTH COIIPOTHUBIICHUSA
MOJTYTIPOBOTHUKOB "p-" ¥ "n-TUTIOB" OT TeMIepaTypshl, pe30HaHCa, HHTEp(EepEHITHH
BOJIH, TU(paKIuy, TUCTIEPCHH, TIOJTHOTO BHYTPEHHETO OTpakeHus, poTodrddekrT,
(u3nyecKue MPUHIMIBI CIIEKTPaIbLHOIO aHAIKU3a U padoThI Jlazepa, "anbda-" u "Oera-
" pacnagsl siaep, raMMa-u3IydeHue Saep;

ITP6 05

Hrorosoe Tectupoanue

OneHka pe3yabTaToB BBIIIOJHEHUS PAKTUYECKUX paboT

DKcrnepTHOe HaO0AeHUE BBIIOJIHEHUS IPAKTUYECKUX paboT B yMEHUH
00yYaroIUXCsl yYUTHIBATH MPAHULIBI IPUMEHEHHUS N3yYCHHBIX (QU3HICCKUX MOICIICH:
MaTepuasbHasi TOUKa, HHEPLUAIbHAsl CUCTEMA OTCUETa, UCANIbHBIN ra3; MOJENIN
CTPOEHMSI ra30B, JKUAKOCTEN U TBEPABIX TEJ, TOUEUHBII dJIEKTPUUECKUN 3apsil,
AJepHas MOZIEJIb aTOMA, HyKJIOHHAs! MOJZI€Ib @aTOMHOTO si/ipa IIPU PELIEHUU
busnueckux 3anay;

TPy 05

Htorosoe TCCTHUPOBAHUC

OrneHka pe3yabTaToOB BHITIOTHEHHS MPAKTUYECKUX paboT

JKcrnepTHOE HaOMI0ACHUE BBIMTOJIHEHHS IPAKTHUECKUX paOb0T B YMEHUH 00yYaroIuXcst
MPUMEHSATH 3aKOHBI KIIACCHYECKOW MEXaHUKH, MOJIEKYJISIPHON (DU3HKH U
TEPMOIMHAMUKH, HIEKTPOIMHAMUKHY, KBAHTOBOW (DM3UKH ISl aHAJIH3a U O0BICHEHUS
SIBIIGHUN MUKPOMHUPA, MaKpOMHUpa U MEramupa, pa3inyaTh yCI0BUs (TPaHMLIbI,
001acTi) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLIUI XapaKkTep
(yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHHUSI MEXaHUYECKOW YHEPTHH, 3aKOH
COXpaHEHUsI UMITYJIbCA, 3aKOH BCEMUPHOTO TSTOTEHUS, IEPBbIN 3aKOH
TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS JIEKTPUUECKOI0 3apsi/ia, 3aKOH COXPaHEHUs
SHEPruM) U OrPaHUYEHHOCTb MCIIOJIb30BAHMS YACTHBIX 3aKOHOB; aHAJIM3UPOBAThH
(u3nYecKre MPOIECChl, UCIOB3YSI OCHOBHBIE TIOJIOKEHUS, 3aKOHBI 1
3aKOHOMEPHOCTH; OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBHKECHHSI, (DOPMYITBI
KMHEMAaTUKU PaBHOYCKOPEHHOT'O ABMKEHUS, peoOpa3zoBanus ['anumnes s ckopocTu
U TiepeMelIeHus, Tpy 3akoHa HploTOHA, NprHIMI OTHOCUTENBHOCTH ["anumes, 3akoH
BCEMHUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOW YHEPTHUH,
CBSI3b PaOOTHI CHITBI C U3MEHEHUEM MEXaHUYECKON SHEPTUH, YCIOBHUS PABHOBECHS
TBEPJIOTO TEJNA; CBS3b JABJIEHUS UACAIBHOIO raza co CpeJHEN KMHETUUYECKOU
SHEPTUel TEIJI0BOro JIBUKEHHS U KOHLIEHTPALUEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPbI
BEIIIECTBA CO CPE/IHEN KMHETUUYECKOM SHEPTUEH €ro YaCTHIl, CBSI3b JIaBJICHUS
UJEABHOrO raza ¢ KOHLEHTpalueld MOJIEKYJI U €ro TEMIEPAaTypOil, ypaBHEHUE
MenneneeBa-KnanelipoHa, NepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
SHEPTUH B TEIJIOBBIX MPOLIECCAX; 3aKOH COXPAHEHHUS AIEKTPUUECKOro 3apsiaa, 3aKOH
Kynona, moTeHImanbHOCTh 3JIEKTPOCTATHYECKOTO MOJIsI, MPUHIUIT CYTePIIO3UIINH
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AJIEKTPUIECKHUX MOJIeH, 3akoHa KyioHa; 3akoasr OMa JjIsl ydacTKa ey U JJIs
3aMKHYTOM JIEKTPUYECKOM 11eTH, 3aKOH J>koyis-JIeHIa, 3aKkoH 3JIeKTpOMarHuTHON
WHIYKIUHU, IpaBuiio JIeHIia, mocTynaThl CelualbHON TEOPUH OTHOCUTEILHOCTH
DuHIITelHA, YpaBHeHHE DWHIITEHHA 11 (hoTodd(deKTa, IepBhIil 1 BTOPOit
nocTyJatel bopa, npuHIMI HeonpeaeneHHocTH [ elizeHOepra, 3aKOH COXpaHEHUS
3apsijia, MACCOBOIO YKCJIa U SHEPTUU B SJIEPHBIX PEAKIUSIX, 3aKOH PaJINOAKTUBHOTO
pacmaja;

I1P6 06

Hrorosoe TECTUPOBAHHUC

OreHKa pe3yabTaTOB BHITIOJHEHUS MPAKTHYECKUX padoT

DKCIepTHOE HAOIIOICHUE BBIITOJIHCHUS TPAKTUYECKUX Pa0OT BO BIIAJICHUU
00yJaronIuXCsl OCHOBHBIMU METOJIaMH HAYYHOT'O MMO3HAHHMS, HCIIOJIb3YEMbIMH B
(u3HKe: MPOBOIUTH MPSIMbIC U KOCBEHHBIE H3MEPEHUST (PU3NICCKUX BEITUYNH,
BBIOMpAsi ONTUMAITBHBIN CITOCOO M3MEPEHUS M HCITOJIb3YSl U3BECTHBIC METO bl OTICHKH
MOTPEITHOCTEH U3MEPEHUH, MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (DU3UIECKIX
BEJIMYMH C MCIIOJIb30BAHUEM TPSIMBIX U3MEPEHH, O0BSCHATH MOTYYECHHBIC
pe3yIbTaThl, UCTIONB3Ys (PU3UUECKHE TCOPUH, 3aKOHBI M TTOHSTHS, U JIeJIaTh BEIBOJIBI;
cobmro1aTh rpaBuia 6€30MacHOro Tpyaa NPy MPOBEACHUH HCCIICIOBAHUN B paMKax
y4eOHOr0 IKCIEPUMEHTA B Y4eOHO-UCCIIeIOBATEIBCKOM e TEIIbHOCTH C
WCIOJIb30BaHUEM U (PPOBBIX H3MEPUTEIHHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opymoBaHus; CHOPMUPOBAHHOCTH NPEICTABICHUH O METOIaX MOJYUCHHS HAYIHBIX
ACTPOHOMUYECKHUX 3HAHMIA,

[1Py 06

Htorosoe TCCTHUPOBAHUC

OneHka pe3ynbTaToB BBITIOJHEHHS MPAKTUYECKUX PabOT

DKcrnepTHOE HaOMI0ACHUE BBITOIHEHHS IPAKTHUECKUX paOb0T B yMEHUH 00yYaroIuXcst
MPUMEHATH OCHOBOINOJIAraloLIie aCTPOHOMHUYECKUE TIOHATHUS, TEOPUU U 3aKOHBI 115
aHayM3a U 00bsICHEHHS (PU3UUECKUX MPOIIECCOB MPOUCXOIAIINX Ha 3BE3/1aX, B
3BE3HBIX CHUCTEMAX, B MEKTATAKTHUECKOM cpejie; IBMKEeHUSI HEOECHBIX Tell,
JBOJIIOINH 3Be3]1 U BeeleHHoi;

I1P6 07

Htoropoe TCCTUPOBAHHUC

OrneHka pe3yabTaToB BHITIOTHEHHS MPAKTUYECKUX paboT

DKcnepTHOE HAOJI0/IEHUE BBIITOJIHEHUSI TPAKTUUECKUX padOT B yMEHUU
00yUaIOIUXCSl pelaTh pacyeTHbIC 3a]a4K C SIBHO 331aHHOI (DU3NUSCKON MOJIEIIbIO,
MCHOJIB3YS (PU3NUECKUE 3aKOHbBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBHS 3a/1a41
BBIOMPATH PU3HUYECKYIO MOJIEITb, BELICIATh (PU3NYECKUE BETUUUHBI B (HOPMYIIHI,
HEO0XOIMMBIE JIUIsl €€ PeIIeHHsI, IPOBOAUTH PACUYEThI U OLICHUBATh PEaIbHOCTh
MOJIy4EHHOTO 3HAYeHUs (PU3MUECKON BEJIMUHMHBI; PEeLIaTh KAUeCTBEHHbIC 3aJauH,
BBICTpanBas JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUI ¢ OMOPOi Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

I1Py 07

Htororoe TCCTUPOBAHUC

OreHka pe3ynbTaToOB BHITIOTHEHHS MPAKTUIECKUX PabOT

JKcrnepTHOE HAaOII0IeHUE BHITOIHEHHS IPAKTHUECKUX paboT B YMEHHU 00YYarOIIXCS
WCCIIEIOBAaTh U aHAIM3UPOBATh pa3HOOOpa3Hble (PU3NUecKue IBICHUS U CBOUCTBA
00BEKTOB, MPOBOJANTH CAMOCTOSITEIIbHBIE NCCIICIOBAHHS B PEATbHBIX U JJAOOPATOPHBIX
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YCJIIOBHUAX, YHUTATh U aHAJIU3UPOBATH XaAPAKTCPUCTHKU HpI/I60p0B u yCTpOfICTB,
00BACHATH IIPUHIUIIBI UX pa6OTBI;

ITP6 08

Hrorosoe Tectupoanue

OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOIIOJCHNE BBITTOJHEHUS IPAKTUYECKUX PabOT B yMECHUN
00y4aIOIUXCsl MPUMEHSTh MOIYICHHbIC 3HAHUS IS OOBSICHEHUSI YCIOBHIA
MpoTeKaHus: (U3NYECKUX SBICHUH B IPUPOJIE U ISl IPUHATHUS MPAKTUIECKUX
pCLICHUI B TIOBCETHEBHOMN KU3HHU [UIsl 0OecrieueH st 6€30MacHOCTH IIPH OOPAICHHH C
OBITOBBIMH IIPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 30POBBS U
COOJIIOZICHHST HOPM DKOJIOTMYECKOT0 MOBEICHUSI B OKPYXKAIOILEH cpe/ie; TOHUMaHHe
HEOOXOAUMOCTH MPUMEHEHUS JOCTHKCHUN (DU3UKH M TEXHOJIOTHIA IS
PALMOHATIEHOTO MTPUPOIOONIB30BAHHS;

I1Py 08

Hrorosoe TectupoBanue

OreHka pe3yabTaTOB BBITIOJHEHUS MPAKTHYECKUX padoT

DKcrepTHOE HAOMIOICHNE BHITTOTHEHUS MMPAKTHIECKAX PaOOT B YMEHHH 00yJatOIIUXCS
CaMOCTOSITENILHO ()OPMYJINPOBATH LIEJIb UCCIIENOBAHUS (IPOEKTA), BBIBUTAThH
THITOTE3bl Ha OCHOBE 3HAHHS OCHOBOIIOJATAIOMINX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPSITh UX SKCIEPUMEHTAIbHBIMU CPEICTBAMMU; MJIAHUPOBATH U
MPOBOANTD (PU3MUECKUE IKCTICPUMEHTHI, ONMCHIBATh U aHAJIM3UPOBATH MOIYUYEHHYIO
MIPY BBITTOJTHEHUH SKCIIEPUMEHTA HHPOPMALIUIO, OTPEIEISTH JOCTOBEPHOCTh
MOJIyYEHHOTO Pe3yJIbTaTa;

I1P6 09

Htorosoe TCCTHUPOBAHUC

OreHKa pe3y/nbTaTOB BHINOJIHEHUS MPAKTUUECKUX padoT

JKcrepTHOE HAOII0ACHUE BBITIOTHEHUS PAKTHIECKUX paboT B yMEHUH
00yYaroIuXcsl yMEHHUH UCIIOIB30BaTh IIU(POBBIE TEXHOJIOTHH IS TOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALUH U IIPEACTaBICHUS YUeOHON 1 HAy4HO-
NOMYJISIPHOM MHPOPMALIMK; pa3BUTHE YMEHHH KPUTUYECKOTO aHAIM3a M0JIydaeMoil
uHpOpMaIH;

I1Py 09

Hrorosoe TectupoBanue

OrreHka pe3yabTaTOB BBITIOJIHEHUS MPAKTHYECKUX padoT

DKCnepTHOE HAOIIOICHUE BBIMOIHEHUS TPAKTUYECKUX pab0T B YMEHUH 00YYarOIINXCS
peliath pacyeTHbIC 33a4H C SBHO 33/IaHHOM U HESIBHO 33JaHHON (pU3NYeCcKon
MOJICTIbIO: HA OCHOBAaHHMH aHAJIN3a YCIOBUS BHIOUpATh (DU3HUESCKHE MOJICIH,
OTBEYAIOIIUE TPEOOBAHUSIM 33]1auH, IPUMEHSITH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
Y MOCTYJIAThl (PU3UUECKUX TCOPHUI TIPU MCIIOJIH30BAHUU MaTEMATUYECKUX METOJIOB
pelieHus 33124, MPOBOIUTH PACUYETH HA OCHOBAHUH MMEIOIIMXCS TaHHBIX,
aHaJTM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOBI PEIICHUS C YIETOM
MOJYYCHHBIX PE3yJIbTATOB; PeIllaTh KAYSCTBEHHBIE 3a/1a4d, TPEOYIOIIHE TPUMEHEHHUS
3HaHWI U3 Pa3HBIX Pa3/IeNIOB IKOJBHOTO Kypca (U3UKH, a TAK)KE UHTErPallui 3HAHUN
U3 IPYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCyXJI€HHI C ONOPOH Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(busnyecKue SBICHUS,

I1P6 10

Hrorosoe TectupoBanue
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OueHka pe3ynbTaToOB BBHIIOIHEHHUS PAKTHYECKUX PabOT

DKcrnepTHoe HaOII0AeHUE BBITIOTHEHUS PAKTHYECKUX paboT B yMEHUH
o0y4Jaromuxcs paboTaTh B IPYIIIE C BBINOJIHEHHEM Pa3IMYHBIX COLHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIIBI, PALMOHAIBHO PACIIPEEIISTh ASSITEIBHOCTD B
HECTaHJAPTHBIX CUTYAIUsIX, aIeKBATHO OLICHUBATH BKJIA]] KQK/IOT0 U3 yYaCTHHKOB
TPYIIIBI B peUICHUE paccMaTpUBaeMOi POOIEMbI;

[Py 10

Hrorosoe Tectupoanue

OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOII0/IEHUE BBITTOJIHEHUS TPAKTHUECKUX padOT B yMEHUU
00y4aroIuXcs aHAIN3UPOBATh U OLICHUBATh TIOCIIEACTBHS OBITOBOM 1
IIPOM3BOJICTBEHHON JEATEIbHOCTH UeJIOBEKa, CBA3aHHOM ¢ (PU3NYECKUMU
MpOLECCaMHt, C TIO3UIIMIA HKOJIOTUYECKON O€30MacHOCTH; MPEICTAaBICHUI O
panMOHaIbHOM IPUPOJOIIOJIB30BAHNY, a TAKKE Pa3yMHOM HCIOJIb30BaHUU
JOCTHKEHUI HAyKH U TEXHOJIOTUH JJIs AAJIbHEHIIIErO Pa3BUTHUS YEIIOBEUECKOTO
o0111eCTBA;

[Py 11

Htorosoe TCCTHUPOBAHUC

OneHka pe3yabTaToB BBITIOJHEHHS MPAKTUYECKUX paboT

DKcrnepTHOE HAOJII0IeHUE BHITIOIHEHHUS PAKTHYECKUX padoT BO BIIaICHUH
00yUaIoIUXCsl pa3InuHBIME CIIOCO0aMK PabOTHI ¢ HHpOPMAIeH (pU3NIECKOro
COJIepKaHUs C UCTIOIb30BAHIEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI

[TPy 12

Htorosoe TCCTHUPOBAHUC

OneHka pe3yabTaToOB BBITIOJHEHHS MPAKTUYECKUX paboT

DKCIepTHOE HAOIIIOICHUE BBITOJIHCHUS TPAKTUYECKUX Pa0OT BO BIIAJICHUU
00yUaIOIUXCsl OPraHU3aIMOHHBIMU ¥ TO3HABATEIEHBIMH YMEHHUSIMH
CaMOCTOSITENILHOTO MMPHOOPETEHUST HOBBIX 3HAHUH B ITPOIIECCE BHITOTHEHHUS
MPOEKTHBIX U Y4eOHO-UCCIIEeI0BATENILCKUX padoOT, yMEHUSIMH pab0TaTh B TPYIIIIE C
BBITIOJTHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH pabOTy IPYIIIHI,
palMOHATIBLHO PaCTIPEIENIATh AEATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aIeKBATHO
OLIEHMBATH BKJIAJl KQXKI0TO U3 YYaCTHUKOB TPYIIIBI B pEIIEHUE PacCMaTpUBAEMOM
pOOJIEMBI;

TPy 13

Hrorosoe Tectupoanue

OrreHka pe3yabTaTOB BBITIOJIHEHUS MPAKTHYECKUX padoT

DKcnepTHOE HAOIIOIEHUE BBITTOJIIHEHUS TPAKTHUYECKUX padoT B Pa3BUTUU
MOTHUBAIIMH O00YUaAIOMIUXCS K OyayIei npodeccuoHaIbHON IeATEILHOCTH T10
CTIEIUATBLHOCTIM (PU3UKO-TEXHUICCKOTO TIPODHIIS.
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1. Pe3yabTartbl 00ydenus, perjameHTupoBanibie ®I'OC COO u ¢ yueTrom
NPHUMEPHOiIi 0CHOBHOI 00pa30BaTe/IbHOI NPOrPaMMOii cpeHero o001ero
oopaszosanus (IIOOII COO)

Copepxanmne o001Ie00pa3oBaTenbHON AUCHUIUTMHBL «Du3uka» (06a30BBI  YPOBEHB)
HaIpaBjeHO Ha JOCTM)KCHHE JUYHOCTHBIX (manee — JIP), meranpenmernsix (mamee — MP) u
npeametHeix (manee — I1P) pesymbraToB o0yuenus, permameHtupoBanHbix @I'OC COO u ¢
Y4ETOM MPHUMEPHOH OCHOBHOI 00pa3oBaTEeIbHON MPOTPaMMOI CpeHero o0mero oopa3oBaHHs
(ITOOIT COO).

JINYHOCTHBIE Pe3yJIbTAThl OTPAKAIOT:

JIP 01 oco3nanue 00y9JarommMMHCs POCCUHCKON IPpaXKTaHCKOW UICHTUIHOCTH,

JIP 02 roToBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEICIICHHIO;

JIP 03 nanmune MOTHBAIMH K OOYYCHUIO U JIMYHOCTHOMY Pa3BUTHIO;

JIP 04 uenenampaBieHHOE pa3BUTHE BHYTPEHHEH MO3MLUM JMYHOCTH Ha OCHOBE TYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoil dPenepaunu, HCTOPUUYECKUX U HALMOHAJIBHO-
KyJbTYPHBIX Tpajuluid, (GOpPMUPOBAHHE CHCTEMbl 3HAYMMBIX LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYIIMOHHOTO MHPOBO33PEHUs, IPABOCO3HAHUS, IKOJIOTHUECKON KYJIbTYphl, CIIOCOOHOCTH
CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE TUIAHBL;

MeTanpeaMeTHble pe3yibTaThl OTPAKAIOT:

MP 01 ocBoeHHBIE 00yYArONMMUCS MEXKIIPEAMETHBIC TIOHITUS U YHUBEPCAJIbHBIE y4eOHbIE
neicTBus (peryssiTUBHbIE, I03HABATEIbHbIC, KOMMYHUKAaTUBHBIE);

MP 02 crnocoGHOCTh WX HCIIONB30BAHUS B IIO3HABATEIBHOW M COIMAIBHON IPaKTHKE,
FOTOBHOCTh K CaMOCTOSATEJIBHOMY IUIAHMPOBAHUIO M OCYIIECTBJICHUIO YUEOHOHM [esATeIbHOCTH,
OpraHu3alMy y4eOHOIo COTPYIHHYECTBA C IMEJAroruuyecKUMHM paOOTHUKAaMHM M CBEPCTHUKAMH, K
Y4YacCTHIO B IOCTPOCHUHU MHIMBUYaIbHOM 00pa30BaTeIbHON TPACKTOPHH;

MP 03 oBnamenue HaBbIKAMH Y4eOHO-MCCIENOBATEIbCKON, MPOEKTHOM M COLUAIBHOMN
NeSITeTTbHOCTH;

IIpenmeTrHble pe3yabTaThl Ha 0230BOM YPOBHE OTPAKAIOT:

ITP6 01 chopMHUPOBAaHHOCTH MPEICTABICHHH O POJIM U MecTe (DU3UKU U ACTPOHOMHH B
COBPEMEHHOW HayyHOW KapTUHE MHpa, O cHucTeMooOpasyromeld ponu (U3MKH B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJE POCCHMCKHUX M 3apyOexHbIX
yUeHBIX-(DU3UKOB B Pa3BUTHE HAYKH; MOHMMaHUE (PU3NYECKON CYHNIHOCTH HAONIOaeMbIX SIBICHUIN
MHKPOMHpA, MAKPOMHUPA ¥ MEraMupa; HOHUMAaHUE POJIM ACTPOHOMHHM B PAKTUYECKOM JeSITeIbHOCTH
YesoBeKa U AaJbHENIIEM HayYHO-TEXHUUECKOM Pa3BUTHH, PO GU3UKHU B OPMUPOBAHUH KPYTro3opa
U (QYHKIIMOHAJILHON TPAMOTHOCTH Y€JIOBEKa JIJIsl peIICHUs MPAKTUYECKUX 3a/1a4;

[TPy 01 chopmMupoBaHHOCTH TOHUMAHHUS POJTH (HH3UKU B IKOHOMHUUECKOM, TEXHOJIOTHUECKOI,
COLIMAJILHOW M 3TUYECKOM cepax HesTeNnbHOCTH 4YelloBeKa; poju U MecTa (PU3MKU B COBPEMEHHOU
HAY4YHOM KapTHHE MHPA; POJIU ACTPOHOMHUH B IIPAKTUYECKOH IEATEILHOCTH YelIOBEKa U JalIbHEHUIIIEM
HAY4YHO-T€XHUYECKOM Pa3BUTHH;

ITP6 02 chopmupoOBaHHOCTH YMEHHMH paclO3HABATh (PU3MYECKUE SBICHHS (IIPOLIECCHI) H
OOBSICHATh MX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBWKEHHE, CBOOOJHOE IMaJeHHue TeJl, JBMKEHHE MO OKPYKHOCTH, WHEPIHs, B3aHMMOJCHCTBHE Tell,
KoJIeOaTeIbHOE JIBU)KEHUE, PE30HAHC, BOJIHOBOE JBIDKEHHE; nnu(p(y3us, OpOyHOBCKOE IBHKEHHE,
CTPOCHHE XHJIKOCTEH M TBEPAbIX TeJ, U3MEHEHHEe Oo0beMa Ted MpPU HarpeBaHUM (OXJIAKIACHUH),
TEIIOBOE PaBHOBECHE, NCIIAPEHHE, KOHICHCAINS, TIaBJICHHEe, KPUCTAIUTN3ALUs, KHUTICHNE, BIaKHOCTD
BO3/1yXa, CBS3b CPEAHEH KHMHETHYECKOW SHEPruM TEIJIOBOTO IBIKEHHS MOJEKYNI C aOCONIOTHOU
TEMIIepaTypoi, MOBBIIICHNE JaBJICHUs ra3a MPU €ro HarpeBaHUH B 3aKPBITOM COCYJIE, CBA3b MEXIY
napaMeTpaMH COCTOSHUSI ra3a B H30MpOLECCax; 3JEKTpU3alMs Tell, B3aUMOACHCTBUE 3apsilioB,
HarpeBaHue IMPOBOJAHUKA C TOKOM, B3aUMOJAEHUCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs WHIYKIMS,
JeMCTBUE MAarHUTHOIO TOJIS HAa NPOBOJHUK C TOKOM M JABMXKYIIMICS 3apsifi, JIEKTPOMAarHUTHBIE
KOJIeOaHUSI W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKE€HHE, IPEIOMIICHUE,
uHTeppepeHnrs, N(PPaKUUs U NONIpU3aLMs CBETa, JUCIIEPCUs CBETA; (POTOAIEKTPpUIECKU YPPEKT,
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CBETOBOE [aBJICHHE, BO3HMKHOBCHHME JIMHEHYATOrO CIIEKTpa aTroMa BOJOpOJa, €CTECTBEHHAs W
UCKYCCTBEHHAs PaHMOaKTHBHOCTD;

[TPy 02 cdopmupoBaHHOCTH CHCTEMBI 3HAHHNA O (DPU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, ACUCTBYIOUIMX HA YPOBHAX MHUKPOMHpPA, MAaKpOMHUpa M MeramMHpa, NpeACTaBICHUH O
BceoOIeM xapaktepe (pu3MIecKnx 3aKOHOB; MPEICTABICHUN O CTPYKTYpE MOCTPOCHUS (HHU3HUECKOM
TEOPHH, YTO IMO3BOJHUT OCO3HATH POJb (YHAAMEHTAIBHBIX 3aKOHOB U NMPHHILMUIIOB B COBPEMEHHBIX
NpPEeCTaBICHUSIX O IPUPO/IE, TOHATH TPAHULIBI IPUMEHUMOCTH TEOPHii, BOSMOKHOCTH MX IPUMEHEHUS
JUIsL OTIMCAHUSI €CTECTBCHHOHAYYHBIX SIBJICHUN M MTPOIIECCOB;

I[TP6 03 BiameHWe OCHOBOMONATAKOIIUME (U3UYECKUMHU TOHATHUSAMH W BEJIMYHUHAMH,
XapaKTepu3yIIUMH  (HU3HUYECKUe TPOLEecChl (CBA3aHHBIMU C MEXAaHHYECKUM JIBKCHHUEM,
B3aUMOJICIICTBHEM Tell, MEXaHHYECKUMH KONeOaHWsIMM M BOJHAMHU; AaTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMH MPOIECCAMM; DIEKTPUYECKMM M MAarHUTHBIM  IOJISIMH,
JNEKTPUUYECKUM TOKOM, JIEKTPOMArHUTHBIMH KOJICOAHUSIMH U BOJHAMU; ONTHYECKUMHU SIBICHUSMU,
KBAaHTOBBIMH SIBIICHHSIMH, CTPOCHHEM aToMa M aTOMHOTO S/ipa, PaJMOaKTUBHOCTBIO); BJIaJICHHE
OCHOBOIIOJIATAIOIIMUMH  ACTPOHOMHUYECKUMH  IMOHATUSIMH,  TO3BOJISIIOIIUMH  XapaKTepU30BaTh
IPOLIECCHI, IPOUCXOAAIINE Ha 3BE3/1aX, B 3BE3HBIX CHCTEMaX, B MEKIaTaKTHUECKOH cpelie; ABIKEHHE
HeOEeCHBIX TeJ, IBOJIIOLIUIO 3Be3/1 U BeeneHHoi;

I[IPy 03 cdopMupoBaHHOCTh YMEHHsI pa3iIu4yaTh YCIOBHS TNPUMEHUMOCTH MOJeNei
($u3NUECKUX TeN U MPOLECCOB (SBJICHUIN): MHEpIHMaIbHAs CHCTEMa OTCYeTa, MaTepHUalbHas TOUKa,
PaBHOYCKOpPEHHOE JBIKEHHE, CBOOOJIHOE IMajieHne, a0COII0THO yrpyras Jedopmanus, abCol0THO
ynpyroe u aOCONIOTHO HEyNpyroe CTOJKHOBEHHs, MOAeNel Trasza, XHUJIKOCTHU U TBEpIOro
(KpUCTAJUIMYECKOT0) Teja, UIEaJbHOrO Ia3a, TOUYEUHBIH 3apsi, OHOPOJHOE 3JIEKTPHUUECKOEe IOJIe,
OJTHOPOJIHOE MAarHUTHOE TOJIe, TAPMOHHUYECKUE KOJIeOaHHs, MATEMAaTHYCCKUI MAsTHUK, WJICATbHBIN
NPY>KUHHBIH MasiTHUK, TAPMOHHYECKUE BOJIHBI, UICATbHBIN KOJIEOATEIbHbIM KOHTYp, TOHKAs JINH3A;
MoJiesiell aToMa, aTOMHOTO siJpa U KBAHTOBOI MOJIENN CBETA;

I[IP6 04 BnajeHHe 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHSAMH (3aKOH BCEMHPHOTO
tarorenusi, [, II u III 3axkonsl HbloTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOW 3HEPruu, 3aKOH
COXpaHCHHsI MMIYJIbCA, TPUHIMIT CYNEPIIO3UIMUA CUJI, TIPUHIUII PAaBHONPABHOCTH WHEPIMAIbHBIX
CHCTEM OTCYETa; MOJIEKYJSIPHO-KMHETHYECKYI0O TEOPHUIO CTPOCHHUS BELIECTBA, Ta30BBIE 3aKOHBI,
HEPBBIH 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsiia, 3akoH Kyiona, 3akoH
Owma 1uis1 ydacTka 1emnu, 3akoH Oma Juis TIOJTHOM AJIeKTpUdecKoi nenw, 3akoH Jxoyns - JleHna, 3akoH
DIIEKTPOMArHUTHOW  HMHIYKIWH, 3aKOH  COXPAaHEHHWsS OJHEPruH, 3aKOH  MNPSIMOJIUHEWHOTrO
pacrpoCTpaHEeHUs] CBETa, 3aKOH OTPaKEHHs CBETA, 3aKOH NPEIOMIICHHS CBETa; 3aKOH COXpPAaHECHUS
OHEPTUH, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPHYECKOrO 3apsiaa, 3aKoH
COXpaHEeHMsI MAcCOBOTO YHUCIA, TOCTyIaThl bopa, 3aKOH pagroakTHBHOTO pAacliaia); yBEPEHHOE
UCIIOJIb30BAaHHE 3aKOHOB M 3aKOHOMEPHOCTEH TIPH aHaji3e (PU3NUECKHUX SBJICHHUH U MIPOILIECCOB;

[IPy 04 cdopmupoBaHHOCTH YMEHHsI OOBSICHATH OCOOCHHOCTH MPOTEKaHHs (HU3NIECKHX
SIBJICHUI: MEXaHUYECKOE JBIKEHHE, TeIUIOBOE JBIDKCHHUE YACTHIl BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIDKEHHE, IU(Qy3us, HCIApeHHe, KUICHWE W KOHJCHCAIMs, IUIABICHUE U
KpPUCTAJUTM3aIMs, HANpPaBICHHOCTh TEIUIONEPeau, JJICKTPH3AIMUU TeJl, SKBUIOTEHIIMATbHOCTH
MOBEPXHOCTH  3apsSHKEHHOTO  TPOBOAHMKA, ODJICKTPOMArHUTHOM  HMHIYKLIWH, CAMOWHAYKIIHH,
3aBHCHUMOCTH COIIPOTHUBJICHHS IOJYIPOBOJHUKOB "p-" M "n-TMnoB" OT TemmepaTypbl, PE30OHAHCAa,
UHTEepPEpPEeHINN BOJIH, AU(PAKIUU, TUCIEPCHH, TIOJIHOTO BHYTPEHHEIro OTpaxeHus, Gpotorddexr,
bu3nYecKue MPUHIIMITBI CIEKTPATILHOTO aHAIIM3a M paboThI asepa, "anbda-" u "Geta-" pacnamns saep,
raMMa-us3JyueHue saep;

[TP6 05 ymenue yunThiBaTh FPaHULBI IPUMEHEHHS U3yYCHHBIX (PH3MUYECKUX MOJIEIICH:
MaTepHuaabHas TOYKa, MHepIHaIbHast CUCTEMa OTCUETa, HJeaIbHBIN ra3; MOJCIH CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPJIBIX TEJI, TOUCUHBIN dICKTPUICCKUH 3aps/l, AAepHast MOJIENIb aTOMa, HYKJIOHHAS
MOZIEJIb AaTOMHOTO S/Ipa TP PEelIeHUH GU3MYECKHX 337134,

[IPy 05 cdopMupoBaHHOCTH yMEHHWI MNPUMEHSITh 3aKOHBI KIACCHYECKOH MEXaHUKH,
MOJICKYJISIpPHOW (DU3UKU U TEPMOJUHAMUKH, DICKTPOJUHAMUKN, KBAHTOBOM (DM3MKM I aHANIM3a U
00BSICHEHUS SIBICHUH MUKPOMHUPA, MAKPOMHPA U METaMHUPA, Pa3IHyaTh yCIOBHUS (TPaHHIIbI, 00IACTH)
NPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, TIOHMMATh BCEOOIIMI XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB
(3aKOH COXpaHEHUS] MEXaHMYECKOH JHEepruH, 3aKOH COXPaHCHUS HMMITYJIbCa, 3aKOH BCEMHPHOTO
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TATOTEHUS, TEPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHS SJEKTPHUYECKOTO 3apsia, 3aKOH
COXPAaHEHMs HHEpPIUU) U OrPAHUYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAIU3UPOBATh
¢u3nuecKkue MpOLECChl, HUCIONb3Yysl OCHOBHBIE IIOJOXEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH;
OTHOCUTEJIbHOCTh MEXaHUYECKOT0 JBMKEHHs, (POPMYJIb KHHEMATUKU PABHOYCKOPEHHOT'O JIBU)KEHUS,
npeoOpas3oBanust ['amwiies 171 CKOPOCTM W INepeMelleHus, TpH 3akoHa HbIOTOHA, NpUHIMII
OTHOCUTENILHOCTH ['anuies, 3aKOH BCEMHUPHOTO TATOTEHMs, 3aKOHbl COXPAHEHUS HUMILyJIbCa HU
MEXaHUUECKOW SHEpPIUH, CBsI3b PAaOOTHl CHIBI ¢ U3MEHEHHEM MEXaHWYECKOH SHEPruH, YCIOBHUS
paBHOBECHsI TBEPJOTO TeJa; CBA3b JABJICHUS WICATHHOTO ra3a Co CpeJHel KMHETHUECKOH YHepruei
TEIUIOBOTO JBIDKEHHS M KOHILIEHTpAIMEH €ro MOJIEKYJ, CBSI3b TEMIIepaTyphbl BEIIECTBA CO CpeaHEl
KUHETHYECKON SHEPTHel ero YacTull, CBS3b JaBJICHHS WACAIHHOTO ra3a ¢ KOHIIEHTPAIel MOJIEKY 1
ero TemrepaTrypoii, ypaBHenue MenjeneeBa-Knanelipona, nepBblii 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpPaHEHMsl HPHEPTUU B TEIUIOBBIX IIPOLECCaX; 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsija, 3aKOH
KynoHa, moTeHIManbHOCTh 3JEKTPOCTATUYECKOrO MO, MPUHLUI CYNEPHO3ULMU 3IEKTPUUYECKUX
nosieit, 3akoHa Kyiona; 3akonbl OMa 1151 yyacTKa LelH U sl 3aMKHYTOM JIEKTPUYECKON 1IeIH, 3aKOH
Jxoyns-JleHua, 3aKOH 3JIEKTPOMarHUTHOM MHAYKLUMH, npaBuiio JIeHla, mocTyjaaTel creluuaibHOU
TEOPUHU OTHOCUTENBHOCTH DUHINITENHHA, ypaBHeHue DitHIuTeitHa U1 hoTorddexTa, nepBblil U BTOPOH
noctyiatel bopa, npuHIMn HeonpeaeneHHocTH 1 eiizenOepra, 3aKOH COXpaHEHHS 3apsAaa, MaCCOBOTO
YHCIIa U DHEPTUH B SACPHBIX PEAKLUAX, 3aKOH PAJUOAKTUBHOTO pacraa;

ITP6 06 BiaseHre OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, UCIIOIB3yEMBIMH B (H3HKE:
HPOBOJUTH NPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEJIMUMH, BEIOMpPask ONTUMAIIBHBIN c110c00
U3MEPEHUs] U UCHOJb3Yys H3BECTHBIE METOIbl OLIEHKHU IOTPELIHOCTeH H3MEpeHUi, HpPOBOIUTH
UCCIICIOBAaHUE 3aBUCHUMOCTEH (PM3MUECKUX BEJIWYMH C MHCIHOJIb30BAHUEM IMPSIMBIX H3MEPEHUH,
OOBSICHATH MOJYYCHHBIC PE3YIbTAThI, HCIOIB3Ysl (PU3UUECKUE TEOPUH, 3aKOHBI U MOHATHS, U JeJaTh
BBIBOJIBI; COOJIOATh MpaBHia OE€30MacHOro TpyJa IMpH NPOBEIEHHHM HCCIEIOBAHUN B paMKax
y4eOHOT0 KCTIEPUMEHTA U y4eOHO-HUCCIIeA0BATEILCKON IEATEILHOCTH C UCTIONB30BaHUEM HU(PPOBBIX
U3MEPUTENILHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHus; CPOPMUPOBAHHOCTH MPEICTABICHUN O
METO/aX MOJyYSHUsI HAYIHBIX aCTPOHOMHUYECKUX 3HAHHIA;

[IPy 06 chopmMupoBaHHOCTH yMEHHH MPHUMEHSITH OCHOBOIIOJATAIONIME ACTPOHOMUYECKHE
MOHSTHSI, TEOPUH U 3aKOHBI IJIsl aHAIN3a M O0BSICHEHHS (PU3UYECKHUX MPOIECCOB MPOUCXOIAINX Ha
3Be3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEXTAJIAKTUUECKOW CpeJie; IBM)KEHUS] HEOECHBIX TeJl, YBOJIOIIH
3Be3]1 1 Beesennoi;

ITP6 07 chopMHpPOBAaHHOCTH YMEHHS peIlaTh pacyeTHBIC 3aJadd C SIBHO 3aJaHHOU
bu3nuecKoil MOJIeNbI0, UCTIONB3Ys (pU3NUYecKre 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIN3a YCIIOBHUS
3ajjaud  BBIOMpATh (PU3MUECKYIO MOJE€Nb, BbIIENATh (U3MYECKHE BEIMYMHBI M (DOPMYIIBI,
HEOOXOJUMBIE ISl €€ pEIICHUs, MPOBOJUTH pAacyeThl M OLEHUBATH PEATbHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3MUYECKOW BENUYMHBI; peIlaTh KayeCTBEHHBIC 3aJaud, BBICTPAaWBash JIOTHYECKU
HETPOTUBOPEUMBYIO IIETIOUKY PACCYKACHUH C OMOPOH Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nuecKue SBICHHUS;

I[Py 07 cdopmupoBaHHOCTE YMEHHI HCCIEIOBaTh W AaHAIN3UPOBATH Pa3HOOOpa3HbIC
(du3nuecKue IBICHUS U CBOWCTBA OOBEKTOB, IPOBOIUTH CAMOCTOSITEIbHbIE HCCIIEJOBAHUS B PEaIbHbIX
U 71a00paTOPHBIX YCIOBHSX, YATATh W AHAIM3UPOBATH XapPAKTEPHCTUKU MPUOOPOB M YCTPOUCTB,
OOBSICHATH IPUHLIUTIBI UX PAOOTHI;

ITP6 08chopMUpPOBAHHOCTH YMEHHSI MPUMEHSTH IOJYYCHHBIC 3HAHUS [UIS1 OOBSICHEHHS
YCIIOBUH MpOTeKaHUs! (PU3NYECKUX SIBICHUN B MPUPOJIE U JJIS MPUHATUS MPAKTHUECKUX PEIICHUH B
MOBCEHEBHOM JKM3HU U1 oOecnieueHust 0€30IacHOCTH MpU 00palieH!H ¢ OBITOBBIMU MPUOOPAMHU U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsS 370POBbS U COONIIOJCHHS HOPM HSKOJOTHYECKOTO
HOBEJICHUS B OKPYXKAIOLLEH cpejie; MOHUMaHHe HEOOX0IMMOCTH IPUMEHEHUS JOCTHKEHUN PU3UKH U
TEXHOJIOTHH JJIs1 pallMOHAJILHOTO IIPUPOI0TI0Ib30BaHMS;

I[Py 08 cdopmupoBaHHOCTh MPEACTABICHUH O METOJAAaX TMOJYYCHHS HAYYHBIX
ACTPOHOMMYECKHMX 3HAHWH; BIAQJCHUE YMEHHUSMHU CAMOCTOSTEIbHO (QOPMYIUPOBATH LENb
uccnenoBanus (IPOEKTa), BEIIBUTATh TUIIOTE3bI HA OCHOBE 3HAHMS OCHOBOIOJIATAIONINX (PH3HUECKUX
3aKOHOMEPHOCTEl M 3aKOHOB, MPOBEPATh MX SKCIIEPUMEHTAIBHBIMH CPEJICTBAMH; IJIAHWPOBATh U
MPOBOIUTH (PU3NUECKHE IKCTIEPUMEHTBHI, ONUCHIBATH U AHATTU3UPOBATH MOJIYYEHHYIO IIPY BHIIOJTHEHUH
HKCIEPUMEHTA UH(POPMALINIO, OIIPEEIIATh JOCTOBEPHOCTh MOIYYEHHOIO PE3yJIbTaTa;
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IIP6 09 chopmupoBaHHOCTH COOCTBEHHOH MO3WIMHK 10 OTHOIICHUIO K (u3HUecKoii
uH(pOpMaIUK, OITy4aeMON U3 pa3HbIX UCTOYHUKOB, YMEHUH UCHOJIB30BATh LIU(POBBIE TEXHOIOIUU
JUIS TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETALNH U TIPEICTABICHUS YIeOHOH U HAYYIHO-TIOMYJIIPHOM
UH(QOPMaLUH; Pa3BUTHE YMEHUH KPUTUYECKOTO aHAIN3a OTy4aeMoi HH(POpMaInH;

[TPy 09 copmupoBaHHOCTh YMEHHS pelIaTh PACYCTHBIC 3a/Ia4U C SIBHO 33JJAHHOW M HESIBHO
3alaHHOM (PU3MUECKON MOJIeNIbI0: Ha OCHOBAHUM aHAW3a yCJOBHs BHIOMpATh (PU3NYECKUE MOJIEIH,
OTBeYaolue TpeOOBAHUAM 3a7a4M, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJIAThI
(Gu3nuecKuX TEOpHH MpH HCIOIb30BAHUM MAaTEMAaTUYECKUX METOJOB pELIeHUs 3ajad, MPOBOAUTH
pacueTsl Ha OCHOBAHUH UMEIOIIUXCS JAHHBIX, aHAJTM3UPOBATH PE3YNIBTAThl U KOPPEKTHPOBATH METObI
pelieHusl C YYeTOM IIOJIyUYeHHBIX pe3yJbTaToB;, peIIaTh KadecTBEHHBIE 3a7ayd, Tpelyromye
NPUMEHEHUS 3HaHUH U3 pa3HbIX Pa3JeNIoB UIKOJIBHOTO Kypca (PM3UKH, a TAaK)Ke HHTErpaliuy 3HaHUH n3
JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA: BEICTPAUBATH JIOTHYECKYIO IIETIOUKY PaCCyKICHUN
C ONOPOH Ha U3yYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3NYECKHE SBICHUS;

ITP6 10 oBnaneHne yMeHUsIMH pabOTaTh B TPYIINE C BBHIIIOJTHEHUEM Pa3IMYHBIX COIMATbHBIX
podeii, mIaHupoBaTh paboTy TPYIIBI, PAIIMOHATBLHO PACTIPEACIATh JAEATEILHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJeKBATHO OLEHMBATh BKJIAJ KaKAOTO M3 YYAaCTHUKOB TPYIIBl B pELICHHE
paccMaTpuBaeMoi MpoOIIeMBL;

[Py 10 chopmMupoBaHHOCTH YMEHUI aHAIU3UPOBATH U OIIEHUBATH MOCIIEACTBHS OBITOBOH H
HPOU3BOJCTBEHHON JI€ATEILHOCTH YEJIOBEKA, CBSI3aHHOW C (PM3NYECKUMH IIPOLECCaMU, C MO3UIUH
9KOJIOTUYECKOM 0€30MacHOCTH; MPEICTaBICHUH O palMOHAIBHOM IPUPOAONOIb30BAHUM, & TaKXkKe
pa3yMHOM HCIIOJIb30BAaHUM JIOCTMIKEHUH HAyKM M TEXHOJOTMH JUIsl JalbHEWIIero pa3BUTHS
YeJI0BEYECKOTr0 00IIECTBa;

I[Py 11 oBnagenwe pa3nu4HBIME crocoO0aMu paboTel ¢ uH(MopManueld (GHU3NIECKOro
COJICPXKAHUS C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TE€XHOJOIMH, pa3BUTHE YMEHHUH
KPUTUYECKOI0 aHAJIN3a U OLIEHKH JJOCTOBEPHOCTHU MOIydaeMoi HH(OpMaIiu;

[IPy 12 oBnagenue opraHu3allMOHHBIMH U TTO3HABATEIBHBIMH YMEHUSMHU CAMOCTOSTEILHOTO
npruoOpeTeHNsT HOBBIX 3HAHWUN B MPOIECCE BBIMOJIHEHUS MPOEKTHBIX U YU4eOHO-HCCIIEI0BATENbCKUX
paboT, yMeHusMHU paboTaTh B IPYIIIE C BBIMOJIHEHUEM PA3JIMUHBIX COLUAIBHBIX POJIEH, IJIAHUPOBATh
paloTy IpyIbl, palliOHATIBHO PACIIPEIEIIATh AESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aleKBATHO
OLIEHUBATh BKJIa/l KaXJI0TO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBAeMO Po0OIIeMbl;

[Py 13 cdopmupoBaHHOCTH MOTHBALMK K Oymymieil npohecCHoHaNbHON AEATEIBHOCTH 110
CHENUANTBHOCTSAM (PU3UKO-TEXHHYECKOTO MPOQHIIS.
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@oH/IbI OLIEHOYHBIX CPeICTB BapHaTUBHOI YyacTu no npodeccun 23.01.09 MammHuct
JIOKOMOTHBA
2.

®oHpl oreHOUHBIX cpencTB (aanee — GOC) npeacTaBieHbl B BUAE MEXIUCIUTUTMHAPHBIX
3aJaHWii ¥ HampaBJICHbl HAa KOHTPOJb KayecTBa M YIPABJICHUE IPOLECCOM IMPHOOPETeHHUS
oOydJarmuMucss HEOOXOJUMBIX 3HAHUM, YMEHUH, HAaBBIKOB U MpoLeccoM (HOopMHUpPOBaHUS
KOMIIETEHIIMI,  OIpEJEeJICHHBIX OCHOBHOM  00pa3oBaTeNbHOM  MPOrpaMMON  CpeIHEro
npoecCuOHaNBbHOr0 00pa30BaHUs MO KaXJI0H AUCHUIUIMHE (MOJYIIIO) MOCPEICTBOM TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH, poMexkyTouHoi artectanueir. ®OC pa3pabaThiBalOTCS ¢ OMOPOW Ha
CUHXPOHM3UPOBAaHHBIE 00pa3oBaTelibHbIE pPE3yJNbTaThl M C Y4YeTOM MpodecCHOHaTbHOU
HanpaBJIeHHOCTH oOpa3oBaTenbHONW mporpammbel i npodeccun  23.01.09 Mamumnuct
JIOKOMOTHBA

Koapbl
oOpa3oBaTeJibH
Ne pazgesia, TeMbl | BIX Pe3yJ1bTATOB BapuaHThl MeKIHCUMIVINHAPHBIX 3aJaHUI
(JIP, MP, IIP,
OK)

Pasnmen Ne 1
Mexanuka

1. Pacuer MexaHMYECKOTO JBUKCHHS TOKOMOTHBA C
Tema 1.1 YYETOM JOMYCTUMOTO YCKOpeHUs Ha XK/|

2. CocrapneHue NMpUKasa 1o CKOpOCTSIM Ha 3aJaHHBIN
Kunematuka
bunapnoe 3ansaTue YHACTOR LTy
Ne 1,2
Pazpen Ne 1 Pacuer nuHaMuku JBH>KEHUS JIOKOMOTHBA
Mexanuka
Tema 1.2
JnHamuka
bunapnoe 3anstue
Ne 3
Paznen Ne 1 Pacuer ckopocTu oTkata BaroHoB Ipu HOPMUPOBAHHUH
MexaHnuka COCTaBa Ha COPTUPOBOYHBIX TOPKaxX.
Tema 1.3 3akoHbI
COXPAaHEHHUs B
MeXaHHUKe
bunapHoe 3ansaTHE
No 4
Pa3znen Ne 2 1. W3yuenue ponu KanwuIspHBIX siBieHUH Ha JK/]

2. Ilpumenenne kanmuuisipHOi nedexrockonuu Ha XK/
Tema Ne 2.3 TPaHCIIOPTE.
CaoiicTBa rasos, 3. Uzyuenme NPUYNH nepopManuu
KHUIKOCTEN U JKENE3HOJIOPOKHOTO  TMOJIOTHA W CIOCOOOB
TBEPABIX TEJ YBEJIMYEHUS] YCTOMYUBOCTH €r0 K JIe(hopMalusM.
bunapnoe 3ansaTHe 4. TlocTpoeHue nuarpaMMbl pPAcTSDKEHUS U pacyer
No 4, 5. npejesna TPOYHOCTH MaTepuaia
Pa3znen Ne 3 Pacder conpoTHBIIEHNs KOHTAKTHOT'O IPOBOJA.
DIIEKTPOAMHAMHKA
Tema 3.2 3akoHbI
IIOCTOSIHHOT'O TOKa
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Pasnen Ne 3
DICKTPOIUHAMHKA

Tema 3.4
MarnuTtHoe 1oJje

bunapnoe 3ansitue
No 12,13

N3ydyeHue ycTpoWCTBa W MNPUHLMUNA JACHCTBHS
ANEKTPOMATrHUTHOIO pene B cucreme
aBTOOJIOKUPOBKH.

[Ipumenenne maruutHOM nedekTockonmu Ha JKJI
TpPaHCIIOPTE.

Pasnen Ne 4
Konebauus u
BOJIHBI

Tema 4.1
Mexannueckue
KOJIeOaHus

bunapnoe 3ansaTue
Ne 14

W3yueHnne HEraTMBHOTO BIMAHHUS KOJICOaHWN Ha
MTOJABUKHOM COCTAaB.

N3yuenune Bo3meicTBUS BHOpanui pa3aIuyHOU
4acTOThI HA OPTaHU3M YEJIOBEKa.

Pa3zgen Ne 4
Konebauus u
BOJIHBI

Tema 4.2
Mexannueckue
BOJIHBI

bunapnoe 3ansaTue
Ne 14

N3ydyenne crocob6oB 6opnObl ¢ mymom Ha K]
TpaHCHIOPTE

[TpumeHeHne yIbTPa3ByKOBOW NE(PEKTOCKONHMH Ha
K1 Tpancnopre.

Pasnen Ne 4
Konebanus u
BOJIHBI

Tema 4.3
DNeKTPOMarHUTHBI
€ KoJeOauus

bunapHoe 3anstue
Ne 15

N3ydyeHue ycTpoiicTBa W MNpPUHLIMNA JACHCTBUS
reseparopa

N3ydyeHue ycTpoiicTBa W MNpPUHIMNA JAEHCTBUS
Tparcopmaropa.

Pazgen Ne 5
Onruka

Tema 5.2
Bomnosrie
CBOIICTBA CBETa

bunapnoe 3anstue
Ne 16

N3yuenue ycTpoNCTBa, IPUHLMUIA JEHCTBUS H
npumenenue Ha JXK/[ mazeproro uarepdepomerpa
N3yuenue  npuMEHEHMs  NOJApU3ALUM I
ONpENEICHUsI MEXaHWYECKOIO HaIpsSOKEHUs B
JleTansx.

N3yuenne  npuMeEHEHUs  pa3aUYHBIX  BUJOB
n3nyuenus Ha JK/[

Pasnen Ne 6
DeMeHTHI
KBaHTOBOH (pU3UKH

Tema 6.1
KBanroBag ontuka

N3yuyenne ycTpoWcTBa, NpPUHLMNA JCHUCTBUS U
npumenenus Ha XK/ poTosnemenToB
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