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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
YYEBHOU JUCIHUATIJIAHBI

1.1. MecTo IuCUMILIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI:
YueOHas qucuuminHa «Du3nkay SBISETCS MPOPMIBHON YacThI0 0011e00pa30BaTEILHOTO IIUKIIA
OCHOBHOM 00pa3oBaTebHOM nmporpaMmbl B cootBeTcTBUH ¢ I'OC mo npodeccun 15.01.35
Macrep cjiecapHbIX padoT

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 ITPOECCUOHAIBHON 1EATEIbHOCTH.

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

OK 04. PaboTath B KOJJIEKTHBE W KOMaHJE, 3(PPEKTHBHO B3aUMOJEHCTBOBATh C KOJUICTAMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 05. OcymiecTBiiTh YCTHYIO U MHCBMEHHYI0O KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM SI3BIKE C
YYETOM OCOOCHHOCTEH COLMANBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBisiTh rpakJaHCKO-NATPUOTUYECKYIO0 MO3ULHUIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHNE HAa OCHOBE TPAIUIIMOHHBIX O0IEUEIOBEUECKIX IIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXpAaHCHUIO OKpPYKAIOIIEH Cpeabl, pecypcocOepeskeHnto, 3GGEeKTHBHO
JIEACTBOBATh B UPE3BbIUAMHBIX CUTYaIUSIX.

OK 08. Mcrnonb30Bath cpeqicTBa GU3UUECKON KYIBTYPHI JAJISI COXPAHEHHS M YKPEIUICHHS 37I0POBBS
B TIpoliecce NMpodecCHOHATBHON NesSTeIbHOCTH W TMOAJAEpXKaHus HeoOXOAMMOTro YpOBHS (pu3HyYecKOn
MOJTrOTOBJIEHHOCTH.

OK 09. Mcnonb3oBats HHPOPMAIMOHHBIE TEXHOJIOTHH B IPOGECCHOHANBHON e TeNFHOCTH.

OK 10. ITomp30BaThcs MpogeccCHOHaNbHON JOKYMEHTAIIUEH Ha TOCYAapPCTBEHHOM U HHOCTPaHHOM
A3BIKAX.

OK 11. IlnanupoBaTh NpeaNpHHUMATEILCKYIO AEATEILHOCTD B IPOoQeccHoHaNBHOH chepe.

B pamkax mporpaMMbl yueOHON TUCIUILTUHBI 00yYarOIIMMUCS OCBaUBAIOTCS IMYHOCTHBIE,
MeTarpeAMETHBIC U TIPEAMETHBIE PE3yIbTaThl B COOTBETCTBHUH ¢ TpeboBaHusiMu ®I'OC cpegnero
obmiero o6OpazoBanus: nuyHOcTHbIe (JIP), meranmpenmernnie (MP), mpeamMerHsble 1Jisi
0a3oBoro ypoBHsi usyuenus (I1P6):

Koambt IInanupyemMble pe3yJbTaTbl 0CBOCHMS JMCHUIIIMHBI BKIIOYAKIOT
pe3yJbTaToB
JIP 01 OCO3HaHUE 00YYArOIIMMHUCS POCCUUCKON IPpayKTaHCKOW MIEHTUIHOCTH;
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 deneparuuy,
HCTOPUYECKHUX M HAIIMOHAILHO-KYJIBTYPHBIX TPAIUIUi, (hopMHUpOBaHHE
CHUCTEMbI 3HAYMMBIX [IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYMIIHOHHOTO
MHPOBO33PEHUS, TPABOCO3HAHUSI, IKOJIOTHUECKON KYJIbTYPhI, CIIOCOOHOCTH
CTaBUTH LIETTU U CTPOUTH KU3HEHHBIC MIJIAHBI,




MP 01

OCBOCHHBLIC 06y‘{aIOU_II/IMI/IC$I MCXKIIPEAMCETHBIC ITIOHATUS U YHUBCPCAJIbHBIC
y‘{e6HBIe ,[[eﬁCTBI/IH (per YIATUBHBIC, IIO3HABATCIILHEBIC, KOMMYHI/IKaTI/IBHLIe);

MP 02

CHOCOOHOCTH WX MCTOJIB30BAHMS B TO3HABATEIILHON M COIMATBHOM MPAKTUKE,
TOTOBHOCTB K CAMOCTOSITETbHOMY TJIAHUPOBAHUIO U OCYILECTBICHUIO YueOHOU
JeSITeNIbHOCTH, OPTaHU3alMU Y4eOHOTO COTPYAHUYECTBA C MEeAarorndyeCKuMu
pabOTHUKAMU U CBEPCTHUKAMH, K YUACTHIO B TOCTPOCHUU UHANBU/YATbHOM
00pa3oBaTeIbHON TPAEKTOPHUH;

MP 03

OBJIQJICHHE HaBBIKAMH YICOHO-HCCIIEI0BATEILCKON, TPOSKTHON 1 COIMAIbHON
JIeSITEILHOCTH,

I1P6 01

c(OpMHPOBAHHOCTH MPEJICTABICHUNA O POJIM M MeCTe (PU3UKU M ACTPOHOMHH B
COBpEMEHHOW HaAyYHON KapTHHE MUPA, O CUCTEMOOOpa3yoel poiu GU3nKu B
Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX TEXHOJIOTH, O BKJIaJIe
POCCHICKHX U 3apyOeXKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH; TOHUMaHHE
(bU3NUECcKOi CyITHOCTH HAOII0IaeMbIX SBJICHUN MHUKPOMHUPA, MAKPOMHpPA U
Meramupa; TOHUMaHUe PO ACTPOHOMHH B MPAKTUUECKOHN JEATEIHHOCTH
YeJloBeKa U JIajbHEeHIleM HayqHO-TEXHUUECKOM Pa3BUTHH, PO (DU3HKHU B
(bopMHpPOBaHUH KPYro30pa U PYHKIIHOHAIEHON 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 (PU3MKH B COBPEMEHHOW HAYYHOW KapTUHE MUPA; POJIH
aCTPOHOMHU B IPAKTUYECKON JAESATENFHOCTH YeJIOBEeKa U JaJIbHEHIIIeM HayqHO-
TEXHHUYECKOM Pa3BUTHUU;

I1P6 02

c(OpMHPOBAHHOCTh YMEHUH pacro3HaBaTh (pU3NYECKUe SBICHUS (IPOLECCHI) U
OOBSICHATH UX Ha OCHOBE U3yYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBM)KEHUE, CBOOOTHOE TTaIeHHE TeT,
JIBIDKEHHE TIO OKPY>KHOCTH, MHEPIIMS, B3AaUMOJCHCTBHUE Tell, KoJieOaTeTbHOe
JBUKEHUE, PE30HAHC, BOJHOBOE JIBMKEHUE; TU(PPy3usi, OpOYHOBCKOE
JIBIDKEHHE, CTPOEHHE KHUJIKOCTEH U TBEPbIX TeJl, U3MEHEHHE 00beMa Tell IPH
HarpeBaHuu (OXJIaX/IEHUH), TEIUIOBOE PAaBHOBECHE, NCTIAPEHNE, KOHICHCAIHS,
IUIaBJIEHUE, KPUCTAIIM3aLus, KUIIEHHE, BIaXKHOCTh BO3/lyXa, CBSI3b CPEeIHEH
KMHETUYECKOW SHEPIHH TEIIOBOTO JBMKEHHS MOJIEKYH ¢ A0COIFOTHON
TeMIIepaTypoii, IOBBIILICHUE JABJICHUS T'a3a IPU €r0 HarpeBaHUU B 3aKPHITOM
cocyzie, CBSI3b MEX1y IIapaMeTpaMu COCTOSIHUA ra3a B M30IIPOLeccax;
ANIEKTpU3aLMs TeJl, B3aUMOJIEUCTBUE 3apsiI0B, HATPEBAHNE POBOIHUKA C
TOKOM, B3aUMOJICHICTBHE MAarHUTOB, 3JIEKTPOMArHUTHas UHIYKLHs, 1EHCTBUE
MarHMTHOTO TIOJISI HA TIPOBOIHUK C TOKOM U JIBFKYIIIUHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEIHOE paclpoCTpaHEHNE
CBETa, OTPaXECHUE, IPEJIOMIICHUE, HHTePPEepeHIINs, TUPPAKLINS 1 MOIAPU3ALIUSL
CBETa, AUCIepcHs cBeTa; (POoTodIeKTpuiecKuil 3ppekT, cBeToBOE aBieHue,
BO3HUKHOBEHUE JIMHEIUATOr0 CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAS U
HCKYCCTBEHHAs PaHOaKTUBHOCTB;

[TPy 02

c(OPMHUPOBAHHOCTH CUCTEMBI 3HaHUM 0 (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUAX, JEHCTBYIOIIMX HA YPOBHAX MUKPOMHUPA, MAKPOMUPA U
Merammpa, peJcTaBlIeHHil 0 BCceoOIeM Xapakrepe (GU3NUECKHX 3aKOHOB;
IPEJCTaBICHUI O CTPYKTYpE MOCTPOEHUs (PU3NYECKOM TEOPHHU, UTO O3BOIUT
0CO3HATh poJib (YHAAMEHTAIbHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX

4




OpeACTaBJICHUAX O IIPUPOJIC, ITIOHATH I'PaHULIbI IPUMEHUMOCTHU Teopnﬁ,
BO3MOKHOCTHU UX NIPUMCHCHUA AJIs1 OIMUCAHUS €CTECTBCHHOHAYYHBIX SIBJICHUI 1
IMpoUEeCCOB;

I1P6 03

BJIAACHUC OCHOBOIIOJIararOIinMu (1)PI31/I‘{€CKI/IMI/I INOHATHUAMMA U BCJIIMYMHAMU,
XapaKTEPUIYIOIIUMHU (PU3HUECKUE TPOIECCHI (CBSI3aHHBIMHU ¢ MEXaHUYECKUM
JBMKEHUEM, B3aNMOIEHCTBUEM TEJI, MEXAHUYECKUMH KOJICOaAHUSIMHU U BOJTHAMU,
ATOMHO-MOJICKYJIIPHBIM CTPOEHUEM BEIIECTBA, TETUIOBBIMU MTPOLIECCAMU;
QJICKTPUUCCKHUM U MAIrHUTHBIM IIOJISIMU, DJICKTPUICCKUM TOKOM,
OJICKTPOMAariHuTHbIMHA KOJICGaHI/ISIMH 1 BOJIHAMH,; OIITHYCCKUMMU ABJICHUAMMU,
KBAaHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aTOMa M aTOMHOTO sI/Ipa,
PaMOaKTUBHOCTHIO); BIIaJICHUE OCHOBOIIOJIATAIOIIMMHU aCTPOHOMUYICCKUMH
MOHATHUSIMU, TTO3BOJISIONIMME XapaKTepU30BaTh MPOIECCH, TPOUCXOISIINE Ha
3Be3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTAJIAKTUYECKOU CpeJIe; IBUKEHUE
HeOECHBIX TEJI, DBOJIIOLMIO 3Be311 U Beenennoi;

[1Py 03

c(OPMHUPOBAHHOCTb YMEHUS Pa3INyaTh YCIOBUS MPUMEHUMOCTH MoJee
(bu3nUecKux TeJl U MPOLECCOB (SBICHUHN): HHEpIUAIbHAsI CUCTEMA OTCUETA,
MaTepualibHas TOUKa, pABHOYCKOPEHHOE JIBHKEHHUE, CBOOOIHOE NaJIEHHE,
a0comoTHO ynpyras aedopmarys, abCoNMOTHO YIPYroe U abCOoNOTHO
HEYNpYroe CTOJIKHOBEHUsI, MOJIeNIeH ra3a, >KUAKOCTH U TBEPJOTr0o
(KpUCTaJUIMYECKOT0) Tella, UIeaIbHOTO Ia3a, TOYEUHbIH 3apsl, OJHOPOJHOE
3IIEKTPUUECKOE 110J1€, OAHOPOAHOE MATHUTHOE 0JI€, TApDMOHUYECKUE
KoJIeOaHMs, MAaTEMaTUYECKUI MasiTHUK, U1€aIbHbIM PYKUHHbBIH MasTHHK,
rapMOHHUYECKHUE BOJIHBI, UJI€aNIbHBIN KoJe0aTeNbHbIil KOHTYp, TOHKAsI JTUH3a;
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, IPUHLIUI CYNEPIO3ULIUU CHUIT, TPUHIIUI
PaBHOIPABHOCTH UHEPLUAILHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIC 3aKOHBI, TIEPBBIN 3aKOH
TEPMOJAMHAMUKHN; 3aKOH COXPaHEHUS dJIEKTPUUIECKOTo 3apsia, 3akoH Kynona,
3akoH Oma i ydacTka 1enu, 3akoH OMa JJis OJTHOM AJIEKTPUUECKON LIETH,
3aKkoH Jlxoyus - JIeHna, 3aK0H 3J1€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH MPSIMOJIMHEHHOTO PacCIPOCTPAHEHUS CBETA, 3aKOH
OTpPa)KEHUs CBETA, 3aKOH MPEIOMIICHHUS CBETA; 3aKOH COXPAHCHHSI DHEPTHH,
3aKOH COXPaHEHUS] UMITYJIbCa, 3aKOH COXPAaHEHHUS JIEKTPUUECKOTr0 3apsija,
3aKOH COXPaHEHHUs] MaCCOBOT'0 YHMCJIa, MOCTYyIaThl bopa, 3aK0H painOaKTUBHOIO
pacraja); yBepeHHOE UCTIOIb30BaHNe 3aKOHOB U 3aKOHOMEPHOCTEH P
aHann3e (GU3NIECKUX SIBJICHUH U MPOIIECCOB;

TPy 04

c(hOpMHUPOBAHHOCTH YMEHUS OOBSACHATH OCOOCHHOCTH POTEKAHUS (PU3UIECKIX
SIBIICHUI: MEXaHHYECKOE JIBUKEHHUE, TETNIOBOE JIBUKEHUE YACTHI BEILIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHHE, TU(D(y3Hsl, UCTIAPEHHUE,
KHUIIEHUE U KOHACHCAINs, TUIaBJIeHUE U KPUCTAJUIM3aLUs, HAalIPABICHHOCTh
TETUIONEPEIayuH, JEKTPU3ALNH T, FKBUMIOTCHIIMAILHOCTH TOBEPXHOCTH
3apsHKEHHOT0 IPOBOJIHUKA, JIEKTPOMAarHUTHOM MHIAYKIIMH, CAMOUHIYKIIUH,
3aBHUCHUMOCTH COMPOTHUBIIEHUS MOITYIPOBOAHUKOB "p-" 1 "n-TUMOB" OT
TEeMIIepaTyphl, pe30HaHCca, UHTePEPEHIINN BOIH, AU(PPaAKIIH, TUCTIEPCUH,
MIOJTHOTO BHYTPEHHETO OTpaxkeHus, poTorpdexT, puzniyeckre 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, MHEpLHalbHasl CUCTEMa OTCUYETa, UealbHbIN ra3; MOAeNn
CTPOEHHUS ra30B, KUAKOCTEH U TBEPBIX TEJ, TOUCUHBIN 3JIEKTPUUECKUI 3apsi]l,
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 aHAIIKM3a ¥ OOBSICHEHUS SIBIICHUI MUKPOMHEpA, MAaKpOMHUpA
MeraMupa, pa3iIndarh yCIOBUs (TPaHMLIbI, 00JIACTH) TPUMEHUMOCTH
(u3nYeCKUX 3aKOHOB, MTOHUMATh BCEOOINI XapakTep (HyHIaMeHTaIbHbIX
3aKOHOB (3aKOH COXpPaHEHUs] MEXaHUYECKON SHEPrHH, 3aKOH COXPaHEHUs
HMITYJIbCa, 3aKOH BCEMHUPHOI'O TATOTEHMSI, IEPBBIN 3aKOH TEPMOINHAMUKH,
3aKOH COXPAHEHUS AIEKTPUUECKOI0 3apsiia, 3aKOH COXPAHEHHsI SHEPTUH) U
OrpPaHUYEHHOCTb UCIOJIb30BAaHHS YACTHBIX 3aKOHOB; aHAJIM3UPOBATh
(u3nUeckue npoLecchl, UCIOIb3Ys] OCHOBHBIE TIOJI0KEHUS, 3aKOHBI U
3aKOHOMEPHOCTH; OTHOCUTEIHLHOCTh MEXaHUUECKOTO ABIKEHHUS, (POPMYJIBI
KMHEMAaTUKU PAaBHOYCKOPEHHOT'O ABMKEHUS, peoOpa3oBanust ["anumnest s
CKOpOCTH U IepeMelIeHH s, TpH 3aKkoHa HbI0TOHA, MIPUHIUIT OTHOCUTEILHOCTH
["anunest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS UMITyJIbCa U
MEXaHUYECKOH YHEPTUH, CBSA3b PAOOTHI CHIIBI C H3MEHEHHEM MEeXaHHYECKOU
SHEPrHUH, YCIOBHS PABHOBECHUS TBEPJOTO TEJNA; CBA3b JABJICHUS UICAIbLHOTO
rasa co CpeJHel KUHETUYECKOM YHEPTUel TEIIOBOTO IBUKCHUS U
KOHLEHTPALUEN €ro MOJIEKYJI, CBSA3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN
KMHETUYECKOM SHEPruel ero 4acTull, CBsI3b JABJICHUS HI€aTbHOIO ra3a ¢
KOHLEHTpaLUeil MOJIEKYJ U €ro TemMrepaTypoi, ypaBHeHre MeHneneeBa-
Kunaneiipona, nepBbiii 3aKOH TEPMOJAMHAMUKH, 32aKOH COXPAHEHHUS SHEPTUU B
TEIUIOBBIX IIPOLECCAX; 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3aps/ia, 3aKOH
Kynona, noTeHIMaabHOCTh 3JIEKTPOCTATHUECKOTO OIS, IPUHIIMIT
CYIEPHNO3ULINHU IEKTPUUECKHX NoJe, 3akoHa Kynona; 3akonsr Oma is
y4acTKa LENu U Ul 3aMKHYTOM JIEKTpUYEeCKON Lenu, 3akoH Jxoynsa-JleHna,
3aKOH IEKTPOMATrHUTHON MHIYKIMH, IPpaBuiIo JIeHa, nocTynaTsl
CHEIMAILHOM TEOPUU OTHOCUTENBHOCTH DUHIITEHHA, ypaBHEHHE DWHIITEHA
st porodddexra, MepBhIid U BTOPOi nmoctynatsl bopa, npuHimmn
HeonpeaeneHHocTH [eiizen0Oepra, 3ak0H COXpaHEHHs 3apsiia, MAaCCOBOTO YHCIIa
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 U3BECTHBIC MCTO/IbI
OLICHKH MOTPEIIHOCTEI U3MEPEHHUH, TIPOBOANTH MCCIICIOBAHNE 3aBUCUMOCTEH
(bU3HYECKHX BEJIMYMH C UCHOIb30BAaHUEM MPSAMBIX U3MEPEHUH, OOBSACHATD
IMOJIYUYCHHBIC PE3YyJIbTAaThbl, UCIIOJIb3YA (bI/ISI/I‘{CCKI/Ie TCOPUH, 3aKOHBI U ITOHATHA,
U JIeNIaTh BBIBOJIBI; COONTIONATH MpaBmiia 0€30MacHOr0 TPyAa IPH POBEICHUH
UCCIIEJOBAaHUHN 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
MEXTaJaKTHICCKON Cpeie; MBIKCHHSI HEOSCHBIX TEJI, YBOJIIOINHN 3BE3]T U
Bceenennoii;

I1P6 07

c(OpPMHPOBAHHOCTH YMEHUS PEIIaTh PACUETHHIC 3a/1a4H C SBHO 3aJJaHHOM
(u3nIeCcKOil MOJIENBIO, HCIIONB3Ys (PU3NYEeCKHUEe 3aKOHbI M PUHIIMIIBL, HA
OCHOBE aHaJIn3a yCJIOBUA 3a/1a4M BHIOMPATh (PU3NUYECKYIO MOJIEIb, BHIACISATh
(duznyeckue BeIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ PELICHHS,
MIPOBOJUTDH PACUYETHI U OLEHUBATH PEABHOCTH MOIYYE€HHOTO 3HAUCHHS
(U3NUECKO BeTMYMHBI, peliaTh Ka4eCTBEHHbIE 33a1a4H, BEICTPaNBasi JJIOTHYECKU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYXJACHUN C OMOPOI HAa N3yUEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

I1Py 07

c(OpMUPOBAHHOCTH YMEHUIT UCCIIEIOBATh U aHAIM3HPOBATh Pa3HOOOPa3HbIC
(bu3HYecKue sIBICHUS U CBOMCTBA 00BEKTOB, IPOBOIUTH CAMOCTOSITEIIbHBIC
WCCIICIOBAHHS B PEAJIbHBIX U JIA0OPATOPHBIX YCIOBUSX, YATATh U
aHAJTM3UPOBATh XaPAKTEPUCTUKHU MPHUOOPOB U YCTPOUCTB, OOBSACHITH IPUHIIHITBI
uX paboThI;

I1P6 08

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSATH ITOJIy4YEHHbIC 3HAHUSA JUIs1 OOBSICHEHUS
yCJIOBUH NMPOTeKaHUsl (PU3NYECKUX SIBICHUH B IPUPOJIE U JUI IPUHATUS
NPaKTHYECKUX PELICHHH B TOBCEAHEBHOM XKU3HU Ul 00eCIeUeHUs
0e30macHOCTH MU 0OpaIeHUH ¢ OBITOBBIMU NIPUOOPAMH U TEXHUUECKUMHU
yCTpoiicTBaMu, COXpaHEHHs 3/I0POBbsI U COOJIIOACHUS HOPM 3KOJIOIMYECKOT0
MIOBEJICHUS B OKpYXKaroIleil cpejie; MOHUMaHHe He0OX0IUMOCTH TPUMEHEHUS
JOCTHKEHUH (DM3UKU M TEXHOJIOTHH sl palMOHAIBHOTO MPUPOI0NOIb30BaHNUS;

TPy 08

c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O METOIaX MOJTyUYeHUST HAYIHBIX
ACTPOHOMUYECKUX 3HAHUI; BJIaJICHUE YMEHUSIMHU CaMOCTOSATEIbHO
(bopMyIHpOBaTh LIENb UCCIIEAOBAHMS (TIPOEKTA), BBHIIBUTATH TUIIOTE3bI HA
OCHOBE 3HaHUsI OCHOBOIIOJIATAIONINX (PH3MUYECKIX 3aKOHOMEPHOCTEH U 3aKOHOB,
MPOBEPSATH MX IKCIEPUMEHTAILHBIMH CPEJICTBAMU; TUNIAHUPOBATH M MPOBOHUTH
(u3nYecKre IKCTIEPUMEHTBI, ONTMCHIBATH U AHAJIM3UPOBATH MOTYYECHHYIO TTPH
BBINIOJTHEHUH IKCIIEPUMEHTA UHPOPMALIHIO, ONPEJEIIATh JOCTOBEPHOCTh
MOJIy4YEHHOTO Pe3yJIbTaTa;

I1P6 09

c(hOpMUPOBAHHOCTH COOCTBEHHON TO3HUIIMU MO OTHOIICHHUIO K (PM3NIECKON
MH(POPMALIUH, TTOTYYaeMOW U3 Pa3HbIX HCTOYHUKOB, YMEHHI UCIIOJIb30BATh
IU(PPOBBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINN U
MpeCTaBICHNUs YUeOHON U HAYIHO-TIOMYJIIPHON MH(GOPMAITUH; pa3BUTHE
YMEHHI KPUTHYECKOTO aHAJIM3a MOJTydaeMoi HH(OpMaIny;

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
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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 383
BT. U..

TEOPETUUECKOE 00yUeHue 207
MIPAKTUYECKHUE 3aHATHS 64
IMpomeskyTouHasi arrecTamnus (3a4€T) 1
Ipomexyrounas arrectanus (1u¢depeHIHPOBAHHDIN 3a4ET) 3




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 dusuka — (QyHIaMeHTanbHas Hayka O npupoje. EcTecTBeHHO-HAaydHBIH MeETOA 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.
Pa3zoen 1. Mexanuka 46 JIP 01
Cooepotcanue yueonozo mamepuana 30 JIP 03
Kunemarnka. Mexannueckoe npuxkenue. [lepememnienue. [1yts. CkopocTs. MP 01
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE. Y CKOpeHue. PaBHOonepeMeHHOE 13 MP 02
npsiMosinHeiHoe nBuxenue. CBoOoaHOe najeHue. /[Bmkenue tena, OpolIeHHOro Mo %/Ilf 6031
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUKEHHE 110 OKPYKHOCTH. Py 01
3akonbl Mmexannku Hororona. [lepssiii 3akoH Herorona. Cuna. Macca. Mmmysnsc. IP6 02
Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIaCCHUUECKOM TMHAMUKHU. TpeTuil 3akoH 9 TPy 02
Herotona. 3akoH BcemupHOro TroteHus. I’ paButanonsoe none. Cuna tsokectu. Bec. IIP6 03

CnocoObl HU3MCPCHHA MACCHI TCIIL. Cumel B MEXaHHUKE.
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3aKoHBI COXpaHeHHUsI B MeXaHUKe. 3aKOH COXPaHEHUs UMITyJIbca. PeakTuBHOE ITPy 03
neuxkenne. Pabora cuitbl. PaboTa moTeHIManbHBIX CHl. MOIIHOCTE. DHEPTHSL. 10 I1P6 04
Kunernueckasi sneprus. [lotenumansHas sHeprus. 3aKOH COXpaHEHUS MEXaHUYECKOU 1Py 04
sHepruu. [I[puMeHeHne 3aKk0HOB COXpaHEHUSI. I1PG 05
Temamuka npakmuyeckux 3auamuil 14 ITPy 05
I1P6 06
[1Py 06
I1P6 07
I1P6 07
PaBHOnEpeMeHHOE TBUKEHHE [Py 07
I'padmyeckoe npencTaBiIecHUE TBHKCHUS I1P6 08
VYpasuenus 3aBucumoctu X(t) u V (t) [Py 08
JIBr>KeHUE Tel ¢ YCKOPEHUEM CBOOOIHOTO MaIeHUs I1P6 09
KpuBonunerinoe nBuxeHue 14 ITPy 09
BpamarensHoe aBuxxkeHue I1P6 10
3akonsl HeroToHa [Py 10
[IpUHIMII CYTIEPTIO3ULIUM [Py 11
3aKOH BCEMUPHOIO TATOTEHUS [Py 12
3aKOH COXpaHEHMs UMITYJIbCa [Py 13
PaGorta. MomHocTh OK.1
Kunerndeckast u moTeHIIMaNbHAs YHEPTUSA OK.2
3aKOH COXpaHEHUs YHEPTUU OK.3
Pazoen 2. 49 JIP 01
OchoebL Cooepotcanue yueonozo mamepuana 35 JIP 02
Moreryprou OcCHOBBI  MOJICKYJISIPHO-KMHETHYeCKOH Teopum. MpeanbHbiii ra3. (OCHOBHbIE JIP 03
Dusu u TOJIOXKEHHUS MOJIEKYJISIPHO-KUHETHYECKON Teopun. PazMepsl 1 Macca MOJIEKYJI U aTOMOB. JIP 04
MepMOOUHAMUKU B MP 01
poyHoBckoe nBuxkeHue. Juddy3us. Cunbl U IHEPrusi MEKMOJEKYISIPHOTO MP 02
B3auMojeicTBusA. CTpoeHue Tra3000pa3HbIX, KUAKAX U TBEepAbx Teld. CKopocTu 10 MP 03
JNBKEHUS MOJIEKYNl W uUX u3MepeHue. Wpaeanbuwiii ra3. JlaBnenwe raza. OCHOBHOE
ypaBHEHHE MOJEKYISIPHO-KUHETHYECKON TEOpHH Ta30B. TemmepaTypa U €€ U3MEpeHHUE. ggG 8}
l'azoBble 3akoHBI. AOCONIOTHBIA HYIb TeMIeparypbl. TepMoauHaMUYecKas IIKaa HP%] 0
TeMIIepaTypbl. Y paBHEHUE COCTOSIHHSI HICATbHOTO Ta3a. MosisipHas ra3oBasi IOCTOSIHHASL. Py 02
OcHoBbl TepMoauHaMuKku. OCHOBHBIC TIOHATHS U ONpeneNieHus. BHyTpeHHss sHeprus 15 HP%] 03

CHUCTCMBEI. BHYTpeHHSISI OHEPIrusl MACAJIBHOI'O rasa. PaGora u Temnora kak (I)OpMBI
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repefaynd SHEpruv. TeroeMKOCTb. Y JelnbHasl TEIUIOEMKOCTb. Y PaBHEHHUE TEIIOBOIO

TPy 03

Oananca. [lepBoe Hayano TepMOAMHAMHKH. AnUabaTHBIN mporecc. [IpuHumn aeicTBus I1P6 04
terioBod mamuHbl. KIIJ[ TermoBoro asurarens. Bropoe Havalio TEpMOJIMHAMUKMU. 1IPy 04
TepmoauHaMuueckass IIKaja TeMmieparyp. XOJOAWIBHbIE MallMHBL. TeIuIoBbIE IIP6 05
nsurareny. OXpaHa IpUpOJIbI. 1Py 05
CeoiictBa nmapos. lcnapenue u koHjeHcanusa. HacwlllleHHBI map W €ro CBOMCTBA. IIP6 06
AOCOIOTHAS M OTHOCHUTEINbHAS BIAKHOCTh Bo3ayXxa. Touka pocsl. Kunenue. 3aBuCMMOCTb 1 [Py 06
TEMIIEpPaTyphl KUTIEHUs OT AaByieHus. [leperpeTsiii map U ero uCHoab30BaHUE B TEXHUKE. IIP6 07
CeoiicTBa  kuakocTe.  XapaKTEPUCTUKA  JKMJAKOIO  COCTOSIHMSA  BEIECTBA. ITP6 07
[ToBEpXHOCTHBIH CII0H )KUJIKOCTH. DHEPTUs NOBEPXHOCTHOTO CJIOS. SIBIEHUS Ha TpaHULIE 2 1Py 07
KHUJIKOCTHU C TBEpJbIM TesioM. KanmnsipHble siBJIeHHUS. IIP6 08
CpoiicTBa TBepAbIX Tesl. XapaKTEpUCTUKAa TBEPAOIO COCTOSHHUS BEIECTBA. YIpyrue [Py 03
CBOICTBa TBepAbIX Tel. 3akoH ['yka. MexaHndeckue CBONCTBa TBEpAbIX Tell. TermaoBoe 7 IIP6 09
paciiMpeHue TBepAbIX Tel U xkuakocTel. [lnapnenue u kpucrammmzanus. [Py 09
Temamuka npaxmuyeckux 3aHAMUI 14 gﬁg }8
1. OcHoBusbie noustuss MKT MPy 11
2. OcHoBHoe ypaBHeHre MKT 1Py 12
3. YpaBHEHUE COCTOSIHHSI UJICAILHOTO Ta3a TPy 13
4. Ta30BbIe 3aKOHBI OK.1
5. I'paduueckoe mpeacraBiaeHue H30MPOLIECCOB '
6. Pabota B TepMOIMHAMUKE OK.2
7. BuHyTpeHHss dHEprus 14 OK.3
8. VYpaBHeHme TeruioBoOro OaixaHca
9. IIpumMeHeHHE NEPBOTO 3aKOHA TEPMOJMHAMUKHU K U30TPOLIECCaM
10. KTI/I TeruioBbIX ABUTATEICH
11. BnaxHoCTh BO3/yXa.
12. TToBepXHOCTHOE HATSKEHHE
13. KanunnspHsle sBICHUS
14. MexaHn4decKkue CBOMCTBA TBEPABIX TEI

Pa3zoen 3. Cooeporcanue yueonozo mamepuana 80 JIP 01

60 JIP 02
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Onexmpoounamuka

JJleKTPUYeCcKoe MoJie. DJIEKTPUYECKUE 3apslibl. 3aKOH COXpaHEHUs 3apsjaa. 3aKkoH
Kynona. Onextpuueckoe mnone. HampstkeHHOCTH anekTpudeckoro mosst. [lpuniun
cynepno3unuu mnoseid. Pabota cun snexrpoctaruueckoro mnois. [lorenuuan. PasHocts
IIOTCHIMAJIOB. 9KBI/IHOTGHLII/IaJIBHBI€ IMOBCPXHOCTH. CBs3b MCKAY HaAIPSAKCHHOCTBIO U
Pa3HOCTHIO OTEHIIUAIOB AJIEKTPUUYECKOTO MOJs. J(MANEeKTpUKH B 3JIEKTPUUECKOM IIOJIE.
[onspuzanus audnekTpukoB. [IpoBomnuku B 3iexkTpudeckoMm mnoje. KonueHncaropsl.
CoennHeHne KOHIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOT0 KOHIeHcaTopa. DHeprus
AJIEKTPUYECKOTO TOJISL.

16

3aKoHbI MOCTOSIHHOTO0 TOKA. YCIOBHUS, HEOOXOAMMbIC JJIi BO3HUKHOBEHUS H
MoAIepXKaHusl dJIeKTpuueckoro Toka. Cuiia Toka M IUIOTHOCTh TOKA. 3akoH Oma jist
yuactka nenu 6e3 DJIC. 3aBUCUMOCTD JEKTPHUUECKOrO COMPOTHUBIICHUS OT MaTepuaa,
AJIMHBI U ITUJIOIIAaAU IMOICPEYHOro CCUCHUA IMPOBOAHHKA. 3aBUCUMOCTEH QJICKTPHUYICCKOI'O
COIMPOTHUBIICHUSI MPOBOJHUKOB OT TEMIEPATYpbl. DIEKTPOJIBUKYIIAsl CUJa MCTOYHUKA
Toka. 3akoH Owma s monHoW wnenu. CoenuHeHue mNpoBOAHUKOB. CoenuHeHHe
HMCTOYHUKOB D3JICKTPHUUECKON sHepruu B Oarapero. 3akoH [[xoyns—IJlenna. PaGora u
MOIIHOCTB 3JIEKTPUYECKOr0 TOKA. TEeroBoe NeHCTBUE TOKA.

11

DiiekTpuyeckuii. TOK B moaynpoBogHukax. CoOcTBeHHass MPOBOJUMOCTH
MIOJIYIIPOBOTHUKOB. [10JTyITpOBOTHUKOBBIC TPHOOPEI.

11

MarnuTtHoe noJse. Bektop MHIyKIIMM MarHUTHOTO 1oJisl. JleficTBue MarHUTHOro MoJis Ha
MPSIMOJIMHEHHBI TPOBOJHUK C TOKOM. 3akoH Awmmepa. BzaunmopelicTBHe TOKOB.
MaruuTsslil notok. Pa6oTa mo nepeMenieHuto NpoBOJHIKA C TOKOM B MAarHUTHOM TIOJIE.
JleficTBe MarHUTHOTO TOJs Ha JBWKymwmiics 3apsan. Cuna Jlopenma. Omnpenenenue
YJEJIBHOTO 3apsia. Y CKOPUTENH 3apsKEHHBIX YacTHUIL.

13

DJIEKTPOMATHUTHAsT  MHAYKIUA.  OJIEKTpOMAarHUTHas  MHAyKUusA.  Buxpepoe
anekTpuyeckoe nose. CaMOMHAYKIUS. JHEPrusi MAarHUTHOTO MOJIS.

Temamuxka npakmuu4ecKux 3aHaAmMuUIl

20

3akoH Kynona

CuiioBbIe XapaKTEPUCTUKH DIIEKTPUUECKOTO OIS
[IpuHuun cyneprno3uiun

[Torenmman

DnektpoeMKocTh. KoHaeHcaTopbl

OHeprus 3apsyKEHHOI0 KOHJIEHCAaToOpa
CornpoTuBieHue.

3aBUCHUMOCTBH COMIPOTUBIICHUS OT TEMIIEPATYPHI
3akoH OMa 1t yyacTKa Lenu

CoNOR~wWNE

20

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

OK.2

OK.3
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10. Buzael coenuaeHnt

11. PaGoTra 1 MOIITHOCTH TOKa

12. 3akon [xoymns — Jlenna

13. 3akon OMa i1 IOIHOM LEHH
14. 3akonsl Dapanes

15. Cuna Amnepa

16. Cuna Jlopenna

17. MaruuTHbBIA ITOTOK

18. 3aKkoH EKTPOMArHUTHOW WHIYKITUN

19. O/1C uHIYKIMK B ABMXKYLIUXCS IIPOBOAHUKAX
20. SIBneHue caMOMHIYKIIUU

21. DHeprusi MarHUTHOTO TTOJIS.

Pazoen 4
Konebanus u eonnbl

Cooepotcanue yueonozo mamepuana

32

27

Mexannveckue koJjiedanusi. KonebartenpHoe aBrokeHHe. ["TapMOHHYECKHE KOJICOAHMS.
CBoOonuble MexaHWyeckue KoieOanus. JIuHelHble MeXaHWYECKHe KOoJieOaTelIbHbIe
cucteMbl. [IpeBpamieHue »sHepruv TIpu  KosiebaTenbHOM ABMXKeHUU. CBOOOJIHBIE
3aTyXarIue MeXaHHnIecKue KoyieOans. BeIHYKICHHBIC MEXaHHUECKUE KOJICOaHMSI.

Ynpyrue BouaHbl. [lomepeuHsle W NPOAOIBHBIE BOJIHBL. XapaKTEPUCTUKH BOJIHBI.
VYpaBHenue miockoi Oerymieit BonHbl. MHTEepdepenuus BonH. Ilonstue o audpaxmauu
BOJIH. 3BYKOBBIE BOJIHBL. YIJIBTPa3BYK U €r0 IpUMEHEHHE.

DJIeKTPOMarHuTHble Kojedanuss. CBOOOJHBIE D3JIEKTPOMArHUTHbIE — KOJEOAHHUS.
IIpeBpamienue 3Hepruu B Kojae0aTeIbHOM KOHType. 3aTyXaroliue 3JIeKTPOMArHUTHBIE
KoseOaHus. ['eHeparop He3aTyXarolMX AJIEKTPOMArHUTHBIX KojieOaHul. BeIHyX/1eHHbIE
anekTpuueckue konedanus. [lepemennsiii Tok. ['eHeparop nepemenHoro Toka. EMkocTHOe
Y HUHIYKTUBHOE COIIPOTUBIIEHUSI IEPEMEHHOTr0 TOKA. 3aKOH OMa JUIsl 2JIEKTPUYECKOU LIETH
NEepeMEHHOro Toka. PaboTa M MOIIHOCTH MEpPeMEHHOro Toka. ['eHepaTopsl TOKa.
Tpancdopmaropsl. Toku Bbicokoil yacToThl. IlomydyeHue, mepenada u pacrpeneneHue
AJEKTPO3HEPTUH.

13

JIeKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE IMOJIeé KaK OCOOBI BHJ MaTepHH.
OnekTpoMarHuTHele BoJHBL. BuOpatop I'eprma. OTKpbITBHIE KOJIEOATENbHBIH KOHTYD.

JIP 01
JIP 02
JIP 03
JIP 04
MP 01
MP 02
MP 03
ITP6 01
ITPy 01
I1P6 02
[1Py 02
I1P6 03
I1P6 04
[1Py 04
ITP6 06
[TPy 06
I1P6 07
I1P6 07
I1Py 07
ITP6 08
ITPy 08
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Nzobperenne pamuo A. C. IlonoBemm. [lonstue o panuocBsazu. Ilpumenenue I1P6 09
3JIEKTPOMATrHUTHBIX BOJIH. [TPy 09
I1P6 10
Temamuka npakmuueckux 3aHAMUI 5 [TPy 10
1. TapmoHuueckue KoneOaHus [Py 11
2. MasTHUKH [Py 12
3. MexaHUYECKHUE BOIHBI [TPy 13
4. KonebaTenbHbIi KOHTYD 5 OK.1
5. VHAyKTUBHOE M EMKOCTHOE CONPOTUBIICHHUE OK.2
OK.3
Pazoen 5 Cooeporcanue yueonozo mamepuana 31 JIP 01
Onmuxka 28 JIP 02
IIpupona ceera. CKOpOCTb pacCIIpOCTPAaHEHHS CBETA. 3aKOHBI OTPAKEHUS U 8 JIP 03
npenomiieHus ceeta. [lonnoe orpakenue. JInnzel. ['11a3 kak onruyeckas cucrema. JIP 04
Onruyeckue npudOpHL. MP 01
MP 02
BosnnoBble cBoiicTBa cBeTa. MHTepdhepeHnus ceera. KorepeHTHOCTb CBETOBBIX JIyU€eil. 20 MP 03
WuTepdepennys B ToHKHX TieHKaX. [lonoce! paBHoit Tommuabl. Konbiia HeloToHa. I1P6 01
Hcnonp3oBanne naTepdepeHnu B Hayke u TexHuke. Audpakus ceera. Judpakuus Ha [TPy 01
11U B MapajuieNbHbIX JTyyaX. Juppakunonnas pemerka. [lonstue o romorpaguu. I1P6 02
[Tonapuzanus nonepeunsix BoiH. [lonsgpuzanus ceera. [[BoiHOE JIydenpenoMIICHHE. [Py 02
ITonapounel. Aucnepcus ceera. Bunel criektpoB. CriekTpsl ucyckanus. CreKTpsl I1P6 03
NOTJIOIIEHUs. YIbTpaduoieToBoe U HHPPaKpacHOE U3NTydeHUs. PEeHTTeHOBCKUE JTy4H. I1P6 04
Hx npupona u cBoiicTBa. I1Py 04
ITP6 06
ITPy 06
I1P6 07
I1P6 07
[Py 07
I1P6 08
ITPy 08
I1P6 09
[Py 09
I1P6 10
I1Py 10
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TPy 11

[TPy 12
[Py 13
OK.1
OK.2
OK.3
Temamuka npakmuueckux 3aHAMUN
1. dopmyna TOHKOH JTHH3bI 3
2. Tloctpoenue n300pakeHus: B TOHKOW JIHMH3E
Pazoen 6 Cooeporcanue yueonozo mamepuana 30 JIP 01
DJIeMEHTHI KBAaHTOBOMU 25 JIP 02
usukn KBanroBas ontuka. KBanrosas runore3a [lnanka. @otonsl. BHennuii 12 JIP 03
doroanexTpudeckuit 3pdext. Buyrpennuit porospdexrt. Tumsr poTod16MEHTOB. JIP 04
®du3uka aroma. Pazputue B3rIis10B Ha CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B 13 ﬁll: 8;
aTOMHBIX CIEKTpax BojaopoAa. Anepuas moaens atoma. OnbiTel D. Pesepdopna. Mozens MP 03
atoma Bonopoja o H. bopy. KBantoBbie reneparopsl. @u3nka aTOMHOIO s1pa. 1IP6 01
EctecTBeHHas painoakTUBHOCTh. 3aKOH paHOaKTUBHOTO pacnanga. CrocoObl TPy 01
HAOJIOACHNUS M PETUCTPAINH 3apsuKeHHBIX YacTull. Dddexr BaBunoa — YepeHkona. IPG 02
Ctpoenue aToMHOTO sijipa. JledekT Macchl, JHEPTHsl CBSI3U U YCTOWYUBOCTh aTOMHBIX TPy 02
sanep. Snepusie peakunn. VIckyccTBeHHas! palMOAKTUBHOCTb. JleTeHue TSKeNbIX saep. PG 03
Lennas anepHas peakuus. Ypasisiemas LienHas peakuus. SnepHblil peaktop. IP6 04
[Tonyuyenue painoOaKTUBHBIX U30TONOB U X NpUMEHeHUe. buonornueckoe aeiicteue [Py 04
PaZMOaKTUBHBIX U3ITy4YE€HUH. DIIeMEHTapHbIE YaCTHUIIBI. IPG 05
[TPy 05
I1P6 06
[TPy 06
I1P6 07
I1P6 07
I1Py 07
I1P6 08
ITPy 08
I1P6 09
ITPy 09
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I1P6 10
[Py 10
ITPy 11
[TPy 12
[Py 13
OK.1
OK.2
OK.3

Temamuka npaxmuyeckux 3aHAMUI
1. Kpacnas rpanuna ¢orodpdexra
2. YpaHenue DiHmTelHa 1 GoTodrddexra

3. ®oToHbI °

4. DHeprus CBA3M aTOMHBIX sJIEP

5. DHepreTHYecKUil BHIXOJ SIEPHBIX peakluuit
IIpomexxyTounas arrecTanus (3a4er) 1
IpomexxyTounas atrectamus (1uddepeHHPOBAHHDII 3a4eT) 3
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 CPeJICTBAMHU 00yUYeHHS:
- yueOHO-MeToanvyeckui komruieke (YMK) npenonaBarens;
- ”HQOPMAIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
- 9KpPaHHO-3BYKOBBIE MTOCOOUS;
- KOMIUJIEKT TEeXHHUYECKOW TOKYMEHTAIlMU, B TOM YHCJIE MAaclopTa Ha CpPeaCcTBa OO0ydeHHUS,
UHCTPYKIIMH 110 UX MCIOJIb30BAaHHUIO U TEXHUKE 0€3011aCHOCTH;

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 u crienuaibHOCTeH TEXHUYECKOTO TTPOQHIIS.
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. KonrponabHble MaTepuansl: yued. mocodus i yUpexIeHU cpel.
npod. obpazosanus / B. ®@. imurpuesa, JI. . BacunseB. — M., 2019.

4. JImutpuesa B. ®. ®uszuka ns npodeccuii M CeuanbHOCTEH TEXHUIECKOTO TPOQHIIS.
JlaGopaTOopHBIi MPAKTUKYM: y4eO. ocoOus i yupexaeHui cpen. npod. oopazoBanwus / 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. Hdmurpuena B. @. dusuka 11 npodeccuit 1 cnenuaibHOCTeH TEXHUUECKOTo MpOopuIIs:

AIIEKTPOHHOE y4eOHOe U3AaHue (MHTEPAKTUBHOE 3JIEKTPOHHOE NMPUIIOKEHUE) IS

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

KaceanoB B. A. NntoctpupoBansblil 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., ®upcos A. B. ®usuka 1y npodeccuii ¥ CrienuarTbHOCTEH 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: yueOHUK A 00pa3oBaTeNbHbIX YUPEKICHUH cpel. mpod.
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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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 CPeAHEro MPOoPEeCCHOHATHFHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO 0OIIETO
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: MeTo1. 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 PEKTUBHOCTb).

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-MeToquueckas razera «Du3nka).

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 JUCLUILINHEI

ITP6 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, CUCTEMOOOpa3yrollel poju (GU3UKU B pa3BUTHH €CTECTBEHHBIX
HAyK, TEXHUKU ¥ COBPEMEHHBIX TEXHOJIOTHIA, BKJIaa POCCUICKUX U 3apyO0eKHBIX
YUYCHBIX-(DU3UKOB B pa3BUTHE HAYKH; (PU3HUECKON CYIIHOCTH HAOII0AaeMbIX
SBJICHUI MUKPOMHUPA, MAKPOMHUPA U METaMHpPa; POIU aCTPOHOMUH B
IIPAKTUYECKOH IeATEIbHOCTH YeJIOBEeKa U JalibHEHIIeM HayYHO-TEXHUUECKOM
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

DKcrepTHOE HAOII0ACHUE BBITIOTHEHUS IIPAKTHIECKUX paboT B MOHUMaHUH
o0yyJaromuxcs poiu (PU3NKHU B SKOHOMUYECKON, TEXHOIOTHYECKOH, COLIMATbHON U
ATUYECKOH cepax AeaTeIbHOCTH YEJI0BEKa; 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 TPAKTHICCKUX PadOT B YMCHHUH
00y4aroIuXCsl pacro3HaBaTh GU3HYECKUE SIBICHUS (TIPOLECChI) H OOBSACHATH X HA
OCHOBE M3yUYCHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPSHHOE MPSIMOJIMHEHHOE
JIBYDKEHHE, CBOOOIHOE MaJICHUE TEJ, JIBHKCHUE 110 OKPYKHOCTH, HHEPIIUS,
B3aUMO/ICHCTBHUE Tell, KoJiebaTeIbHOE IBI)KEHHE, PE30HAHC, BOTHOBOE JIBH)KEHHE;
nuddy3us, OpOYHOBCKOE IBIKEHHE, CTPOCHHE JKUIKOCTEH U TBEPBIX T,
U3MeHeHHe 00beMa Tell PU HAarpeBaHUU (OXJIAXK/ICHUH ), TEINIOBOE PAaBHOBECHE,
UCTIapeHKE, KOHCHCAIMS, TUIABJICHUE, KPUCTAILTH3AIINS, KUTIEHUE, BIIAYXHOCTh
BO3/1yXa, CBsI3b CPEIIHEH KMHETHYECKOW SHEPTUH TEIJIOBOTO JIBHYKEHUSI MOJICKYJI C
a0COJIFOTHOM TEMIIEPaTypOii, MOBBIIICHHUE TABICHHS Ta3a IPH ero HArPEeBaHUY B
3aKPBITOM COCYJIE, CBSI3b MEK/Iy MapaMeTpaMK COCTOSIHHUS ra3a B U30MpPOIIeccax;
AJIEKTPH3ALIUS TEJ, B3AUMOJICHCTBUE 3apsI0B, HArPEBAHKE MPOBOTHUKA C TOKOM,
B3aMMO/ICHICTBUE MArHUTOB, DJIEKTPOMArHUTHAS MHAYKIIUS, ICHCTBUE MATHUTHOTO
OJIsI HA IPOBOJIHUK C TOKOM M JIBHIKYILUICS 3apsiil, 3JICKTPOMATHUTHBIC KOJIeOaHUs 1
BOJTHBI, IPSIMOJIMHEWHOE PacIpOCTPAHEHUE CBETA, OTPAKCHHUE, TIPEIIOMIICHHE,
uHTeppepeHIrs, TMPPAKIUs U MOJISAPU3ALUSI CBETA, TUCTICPCHS CBETA;
¢doTtornekTpudeckuii 3((HeKT, CBETOBOE TaBlieHNE, BOSHUKHOBEHHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJOPOa, ECTECTBECHHAs! M UCKYCCTBEHHASI PaJHOAKTUBHOCTb;

Hrorosoe TectupoBanue

OneHka pe3ynbTaToB BBIMOIHEHHSI 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; MPEICTABICHH O CTPYKTYpe NOCTPOCHUS
(U3NUECKOi TEOPHH, YTO TIO3BOJIUT OCO3HATH POJIb (PYHIAMEHTAIbHBIX 32KOHOB U
IIPUHLIMIIOB B COBPEMEHHBIX MIPEICTABICHUAX O IPUPOJIE, OHATH IPaAHMIIbI
MIPUMEHUMOCTH T€OPUH, BO3MOXKHOCTH MX TPUMEHEHHS JIJIsl OTUCAHUS
€CTECTBEHHOHAYYHBIX SIBICHUI U MPOLIECCOB;

ITP6 03

Hrorosoe Tectupoanue

OreHKa pe3y/nbTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHoe HaOI0A€HUE BBIIIOIHEHUS IPAKTUYECKUX padoT B 3HAHHU
oOydaromuxcst GU3nIeCKUMHU MOHATUSIMU U BETMUUHAMH, XapPAKTEPU3YIOIIUMH
(huzmvecKue mporecchl (CBSI3aHHBIMU C MEXaHUYECKUM JIBUDKCHHEM,
B3aMMO/ICHCTBUEM Tell, MEXaHHYECKUMHU KOJICOAHUSIMU 1 BOJTHAMH; aTOMHO-
MOJICKYJIIPHBIM CTPOCHUEM BEIIECTBA, TEIUNIOBBIMH IIPOLIECCAMHE; SJIEKTPUUECKUM U
MarivuTHBIM IIOJIAMH, SJICKTPUYCCKHUM TOKOM, DJICKTPOMAariHuTHBIMHA K0JIe0aHUsIMH U
BOJIHAMU; OIITUICCKUMMU SABJICHUAMU; KBAHTOBBIMHU SIBJICHUSAMU, CTPOCHHUEM aTOMa U
aTOMHOTO $1/Ipa, PaANOAKTUBHOCTBIO); BIIaJJCHHE OCHOBOIIOIAT AIOIIUMU
aCTPOHOMHYECKUMH MTOHSITUSIMH, TIO3BOJISIIOIMMHI XapaKTePH30BaTh MPOLIECCHI,
MPOUCXO/ISIINE Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMAax, B MEXKIalIaKTUIECKOil cpere;
JIBHKEHHE HeOECHBIX TeJI, DBOJIIOIIMIO 3B€3]T M BeenenHoi;

[1Py 03

Hrorosoe Tectupoanue

OneHka pe3yabTaToOB BbIIIOJHEHUS IPAKTUYECKUX paboT

DkcrnepTHoe HaOI0ACHUE BBIIOIHEHUS IPAKTUYECKUX paboT B yMEHUU
00yYaroIUXCsl pa3invaTh YCIOBUS IPUMEHUMOCTH MO HHU3UMIECKUX Tel U
IIPOIIECCOB (SIBJIEHUI): HHEpLMaIbHAas CUCTEMa O0TCUYeTa, MaTepuallbHasi TOUKa,
PaBHOYCKOPEHHOE JBHXKEHHUE, CBOOOIHOE MaJieHHE, aOCOIIIOTHO yIIpyras
nedopmarusi, abCOTIOTHO YIPYroe U aOCONIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJeeH
rasa, )KMJKOCTH U TBEPAOro (KpUCTALINYECKOTr0) Tea, UACAIBHOIO I'a3a, TOYEYHBbIH
3apsijl, OJHOPOJHOE DIIEKTPUYECKOE I10JIE, OHOPOJHOE MATHUTHOE T10JIE,
rapMOHHUYECKUE Kojae0aHus, MaTeMaTUIeCKUN MasiTHUK, U€alIbHBIN Py KUHHBIN
MAasiTHUK, TapMOHMUYECKHUE BOJIHBI, HJI€ANIbHBIN KOJe0aTeIbHbII KOHTYD, TOHKAs JINH34;
MoJiesiel aTOMa, ATOMHOTO jpa U KBAHTOBOM MOJIENU CBETA;

I1P6 04

Htorosoe TCCTUPOBAHHUC

O1eHKa pe3y/nbTaTOB BHIMOJIHEHUS MPAKTHUECKUX PadoT

DKcnepTHOE HAOJII0/IEHUE BBIITOJIHEHUS TPAKTUYECKUX pabOT BO BIIaJICHUU
00y4aroIUXCcsl 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPUSIMHU (3aKOH BCEMUPHOTO
Tsirorenus, [, IT u 11 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTHUH,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHLIUI CYNEPIO3ULIUN CHII, TIPUHIUI
PaBHOINIPAaBHOCTU UHEPLUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHUS BEILECTBA, Fa30BbIEC 3aKOHBI, IEPBbII 3aKOH TEPMOJUHAMUKY; 3aKOH
COXPaHEHHUs IEKTPUUECKOro 3apsija, 3akoH Kyiona, 3akon OMa 71 yuacTka LenH,
3akoH OMa /17151 TOJTHOM 3JIEKTPUYECKOH 1ienH, 3akoH J[xoyis - Jlenna, 3akoH
AJIEKTPOMArHUTHON MHIYKLIMH, 3aKOH COXPAHEHMSI SHEPTUH, 3aKOH MIPSIMOJIMHEHHOTO
pacIpoCTpaHEHMs CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMIICHUS CBETA; 3aKOH
COXPAHEHUS DHEPIUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOH COXPAaHEHUS
IEKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHUsI MAaCCOBOI0 YMCIIa, nocTyaaTsl 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 Tectupoanue

OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOII0/IEHUE BBITTOJIHEHUS TPAKTHUECKUX Pa0OT B yMEHUH
00y4aromuXxcst 00bSICHATE 0OCOOCHHOCTH TIPOTEKAHUS (DU3UUECKHX SIBIICHUIL:
MECXaHHUYCCKOC JBUKCHHUC, TCIIJIOBOC ABMXXCHHEC YaCTUIl BCIICCTBA, TCIIJIOBOC
paBHOBecHe, OpOYHOBCKOE NBWKEeHHE, T Py3us, ucapeHue, KUIeHue u
KOHJIEHCAlus, IUIaBJICHUE M KPUCTAJUIN3AIHS, 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, poTodrddekr,
(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; aHAJIM3UPOBATH
(u3nYecKre MPOIECChl, UCIOB3YSI OCHOBHBIE TIOJIOKEHUS, 3aKOHBI 1
3aKOHOMEPHOCTH; OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBHKECHHSI, (DOPMYITBI
KMHEMAaTUKU PaBHOYCKOPEHHOT'O ABMKEHUS, peoOpa3zoBanus ['anumnes s ckopocTu
U TiepeMelieHus, Tpy 3akoHa HproTOHa, NpuHIMI OTHOCUTENBHOCTH ["anumes, 3akox
BCEMHUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOW YHEPTHUH,
CBSI3b PaOOTHI CHITBI C U3MEHEHUEM MEXaHUYECKON SHEPTUH, YCIOBHUS PABHOBECHS
TBEPJIOTO TENA; CBSI3b JABJIEHUS UACAIBHOIO raza co CpeIHEH KMHETUUECKOU
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 JIEKTPUUECKOH 11eTH, 3aKOH J[>Koyis-JIeHIia, 3aKkoH 3JIeKTpOMarHuTHON
WHIYKIUHU, IpaBuiio JIeHIia, mocTynaThl CelualbHON TEOPUH OTHOCUTEILHOCTH
DuHIITelHA, YpaBHeHHE DWHIITEHHA 11 (hoTodd(deKTa, IepBhIil 1 BTOPOit
nocTyJiatel bopa, npuHIMNI 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 CUCTEMAX, B MEKTATAKTHUECKOH cpejie; IBMKEHUSI HEOECHBIX Tell,
JBOJIIOINH 3Be3]1 U BeeleHHoi;

I1P6 07

Htoropoe TCCTUPOBAHHUC

OrneHka pe3yabTaToB BHITIOTHEHHS MPAKTUYECKUX paboT

DKCNEePTHOE HAOIIOIEHUE BHITIOJHEHUS MPAKTUUYECKUX pad0T B YMEHUHU
00yUaIOIUXCsl pelaTh pacyeTHbIC 3a]a4K C SIBHO 331aHHOI (DU3NUSCKON MOJIEITbIO,
MCHOJIB3YS (PU3NUECKUE 3aKOHbBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBHS 3a/1a41
BBIOMPATH PU3HUYECKYIO MOJIEITb, BELICIATh (PU3NYECKUE BETUUUHBI B (HOPMYIIHI,
HEO0OXOUMBIE JJIs €€ PEIICHHs, IPOBOIUTH PACUEThI U OIICHUBATH PEATbHOCTh
MOJTy4EHHOTO 3HAYEHUS (PU3NIECKON BEITMUMHBI; PEIIaTh KAYECTBEHHBIC 3a/1a4H,
BBICTpanBas JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUI ¢ OMOPOi Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

I1Py 07

Htororoe TCCTUPOBAHUC

OreHka pe3ynbTaTOB BHITIOJHEHHSI MPAKTUYECKUX 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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YCJIOBHUAX, YUTATh U aHAJIU3UPOBATH XaAPAKTCPUCTHUKHU HpI/I60pOB u YCTpOﬁCTB,
00BACHATH IIPUHIUIIBI UX pa6OTBI;

ITP6 08

Hrorosoe Tectupoanue

OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOIIOJCHNE BBITTOJHEHUS IPAKTUYECKUX PabOT B yMECHUN
00yYaIOIUXCSl MPUMEHSTh MMOJYICHHbIC 3HAHUS ISt OOBSICHEHUS! 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 TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3J0POBbs 1
COOJTIOZICHHST HOPM DKOJIOTMYECKOT0 MOBEICHHUSI 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; IJIAHUPOBATH U
MPOBOANTD (PU3MUECKUE IKCTICPUMEHTHI, ONMCHIBATh U aHAJIM3UPOBATH MOIYUYEHHYIO
MIPY BBITTOJTHEHUH SKCIIEPUMEHTA HHPOPMALIUIO, OTPEIEISTH JOCTOBEPHOCTh
MOJIyYEHHOTO Pe3yJIbTaTa;

I1P6 09

Htorosoe TCCTHUPOBAHUC

OreHka pe3y/nbTaTOB BHIMOJIHEHUS PAKTUUYECKUX padoT

JKcrepTHOE HAOII0ACHUE BBITIOTHEHUS PAKTHIECKUX paboT B yMEHUH
00yYaroIuXcsl yMEHHUH UCIIOIB30BaTh IIU(POBBIE TEXHOJIOTHH IS TOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALUH U IIPEACTaBICHUS YUeOHON 1 HAy4HO-
NOMYJISIPHOM MHPOPMAaLK; pa3BUTHE YMEHHH KPUTHUYECKOTO aHAIM3a M0JIydaeMOil
uHpOpMaIH;

I1Py 09

Hrorosoe TectupoBanue

OrreHka pe3yabTaTOB BBITIOJIHEHUS MPAKTHYECKUX padoT

DKCnepTHOE HAOIIOICHUE BBIMOIHEHUS TPAKTUYECKUX pab0T B YMEHUH 00YYarOIINXCS
peliath pacyeTHbIC 3a]a4M C SIBHO 33/IaHHOI U HESIBHO 3aJaHHON (U3HYECKOM
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, IPOBOIUTH PACUYCThl HA OCHOBAHUY UMEIOIIUXCS IAHHBIX,
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 CUTYAIHUsIX, aIeKBATHO OLICHUBATH BKJIA]] KQKI0T0 U3 y4aCTHUKOB
TPYIIIBI B peUICHUE paccMaTpUBaeMOi POOIEMbI;

[Py 10

Hrorosoe Tectupoanue

OreHKa pe3y/bTaTOB BHIMOJIHEHUS MPAKTHUYECKUX PadoT

DKcnepTHOE HAOII0/IEHUE BBITTOJIHEHUS TPAKTHUECKUX padOT B yMEHUU
00yYaroIuXcs 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 YEIOBEUECKOTO
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;

P6 02 chopmupoBanHOCTH yMEHHI pacro3HaBaTh (GU3UYECKUE SIBICHHS (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),
TEIUIOBOE PaBHOBECHE, NCIIAPEHHE, KOHICHCAINS, TIaBJICHHEe, KPUCTAIUTN3ALUs, KUTICHNE, 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 H30MpOLIECCax; 3JEKTpU3alMs Tell, B3aUMOACHUCTBUE 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, OTpPake€HHEe, IPEJIOMIICHUE,
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 NMPHHLUIIOB 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,
XapaKTepU3yIMUMH  (HU3HUYECKUEe TPOLECChl (CBA3aHHBIMU C MEXAaHHUYECKHUM 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
HPOLIECCHI, TPOUCXOIAIINE 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,
PaBHOYCKOpEHHOE JBI)KEHHE, CBOOOHOE IMajieHne, a0COII0THO yrpyras Jedopmanus, abCoOTHO
ynpyroe u aOCONIOTHO HEyNpyroe CTOJKHOBEHHs, MOAeNel Trasza, XHUJIKOCTHU U TBEpIOro
(KpUCTAJUIMYECKOT0) Teja, UIEaJbHOrO Ia3a, TOUYEUHBIH 3apsi, OHOPOJHOE 3JIEKTPHUUECKOEe IOJIe,
OJTHOPOJIHOE MAarHUTHOE TOJIe, TAPMOHMUYECKUE KOJIeOaHHs, MATEMAaTHYCCKHI MAsTHUK, UJICATbHBIN
NPY>KUHHBIH MasiTHUK, TAPMOHHYECKUE BOJIHBI, UICATbHBIN KOJIEOATEIbHbIM KOHTYp, TOHKAs JINH3A;
MoJiesiell aToMa, aTOMHOTO siJpa U KBAHTOBOI MOJIENN CBETA;

I[IP6 04 BnajeHHe 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOPHSIMH (3aKOH BCEMHPHOTO
tarorenusi, [, II u III 3axkonsl HbloTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOW 3HEPruu, 3aKOH
COXpaHCHHsI MMIYJIbCA, TPUHIMIT CYNEPIIO3UIMUA CUJI, TIPUHIUII PAaBHONPABHOCTH WHEPIMAIbHBIX
CHCTEM OTCYETa; MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHS 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  HMHIYKIMH, 3aKOH  COXPAaHEHHsS OJHEPruH, 3aKOH  NPSIMOJIUHEWHOTrO
pacrpoCTpaHEeHUs] CBETa, 3aKOH OTPaKEHHs CBETA, 3aKOH NPEIOMIICHHS CBETa; 3aKOH COXpPAaHECHUS
OHEPTUH, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPHYECKOrO 3apsiaa, 3aKoH
COXpaHEeHMsI MAcCOBOTO YHCIA, TOCTyIaThl bopa, 3aKOH pagroaKkTHBHOTO pAacIaia); yBEPEHHOE
UCIIOJIb30BAaHHE 3aKOHOB M 3aKOHOMEPHOCTEH TIPH aHaji3e (PU3NUECKHUX SBJICHHUH U MIPOILIECCOB;

[IPy 04 cdopmupoBaHHOCTH YMEHHsI OOBSICHATH OCOOCHHOCTH MPOTEKaHHs (HU3NIECKHX
SIBJICHUI: MEXaHUYECKOE JIBI)KEHHE, TeIUIOBOE JBIDKCHHUE YACTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE,
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, PE30OHAHCA,
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 CBONCTBA 0OBEKTOB, TPOBOIUTH 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 (GU3NYECKUX SIBICHUH B NPUPOJAE U Ul NPUHATHUSA NPAKTUUYECKUX PELICHUH B
MOBCEHEBHOM JKM3HU I oOecnieueHust 0€30IacHOCTH MIPU 00pallieH!H ¢ OBITOBBIMU IIPUOOpaMHu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsS 370POBbS U COONIIOJCHHS HOPM HSKOJOTHYECKOTO
HOBEJICHUS B OKPYXKAIOLIEH cpe/ie; TOHUMaHHe HEOOXOIMMOCTH IPUMEHEHUsS JOCTHKEHUN (PU3UKH U
TEXHOJIOTHH JJIs1 pallMOHAJILHOTO IIPUPOI0TI0Ib30BaHMS;

I[Py 08 cdopmMupOBaHHOCTh MPEACTABICHUH O METOJAaX IOJyYCHHS HAYYHBIX
ACTPOHOMMYECKHMX 3HAHWH; BIAQJCHUE YMEHHUSMHU CAMOCTOSTEIbHO (QOPMYIUPOBATH LENb
uccnenoBanus (IIPOEKTa), BBIIBUTATh THIIOTE3bI HA OCHOBE 3HAHHS OCHOBOITOJIATAIONINX (QH3HUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX HKCIEPHUMEHTAIbHBIMHU CPEICTBAMM; IUIAHUPOBATH U
MPOBOIUTH (PU3NUECKHE IKCTIEPUMEHTBHI, ONUCHIBATH U AHATTU3UPOBATH MOJIYYEHHYIO IIPY BHIIOJTHEHUH
HKCIEPUMEHTA UH(POPMALIHIO, OIIPEJEIIATh JOCTOBEPHOCTD MOJIYYEHHOTO PE3Y/IbTaTa;
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IIP6 09 chopmupoBaHHOCTH COOCTBEHHOH MO3WIMHK 10 OTHOIICHUIO K (u3HUecKoii
uH(pOpMaIUK, OTy4aeMON U3 pa3HbIX UCTOYHUKOB, YMEHUH UCHOJIb30BATh LIU(POBBIE TEXHOIOIUU
JUIS TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETALNH U MPEACTABICHUS yIeOHON U HAYYHO-TIOMYJIIPHOM
UH(QOPMaLUH; Pa3BUTHE YMEHUH KPUTUYECKOTO aHAIN3a OTy4aeMoi HH(POpMaInH;

ITPy 09 chopmupoBaHHOCT YMEHHMS pelIaTh PACYCTHBIC 3a/Ia4U C SIBHO 33JaHHOM M HESIBHO
3a/laHHOM (hPU3MUECKON MOJIENIbI0: Ha OCHOBAHUM aHAJM3a yCJOBHS BBHIOMpATH (DU3UYECKUE MOJEIH,
OTBeYaolue TpeOOBAHUAM 3a7a4M, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJIAThI
(Gu3nuecKux TEOpHH MpPU HCIONb30BAaHUM MAaTEeMAaTHUYECKUX METOJIOB pEILIeHUs 3ajay, MPOBOAUTH
pacueTsl Ha OCHOBAaHUH UMEIOIINXCS JAHHBIX, aHATM3UPOBATH PE3YNILTAThl U KOPPEKTHPOBATH METObI
pelieHusl C YYeTOM IIOJIyUYeHHBIX pe3yJbTaToB;, peIIaTh KadecTBEHHBIE 3a7ayd, Tpelyromye
NPUMEHEHUS 3HaHUH U3 pa3HbIX Pa3JesIoB MIKOJIBHOTO Kypca (PM3MKH, a TAaKXKe HHTErpaluy 3HaHUH u3
JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA: BEICTPAUBATH JIOTHYECKYIO IETIOUKY PACCYyXKICHHUHA
C ONOPOH Ha U3yYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3NYECKHE SBICHUS;

ITP6 10 oBnageHne yMeHUSIMH pabOTaTh B TPYIINE C BHIMOJIHEHHEM Pa3IMYHBIX COMUATBHBIX
poJeii, mIaHupoBaTh paboTy TPYIIIBI, PAIIMOHATIBLHO PACTIPEeNATh AeATeNIbHOCTh B HECTAaHIAPTHBIX
CUTyallUsiX, aJeKBATHO OLEHMBATh BKJIAJ KaKAOTO M3 YYAaCTHUKOB TPYIIBl B pELICHHE
paccMaTpuBaeMoi MpoOIIeMBL;

I1Py 10 chopMupoBaHHOCTH YMEHUI aHAIN3UPOBATH U OIIEHUBATH MOCIEACTBHS OBITOBOH M
HPOU3BOJCTBEHHON JI€ATEIBHOCTH YEJIOBEKA, CBS3aHHOW C (PM3NYECKUMHU IPOLECCAMHU, C TMO3UIMMA
9KOJIOTUYECKOM 0€30MacHOCTH; MPEICTaBICHUH O palMOHAIBHOM IPUPOAONOIb30BAHUM, & TaKXkKe
pa3yMHOM HCIIOJIb30BAaHUU JIOCTM)KEHUH HAYKW M TEXHOJOTMH JUIS JajbHEUIIero pa3BUTHS
YeJI0BEYECKOTr0 00IIECTBa;

I[IPy 11 oBnagenwe pa3mu4HbIME croco0amMu paboTel ¢ uHOpMammer (U3MIECKOro
COJICPXKAHUS C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TE€XHOJOIMH, pa3BUTHE YMEHHUH
KPUTHYECKOI'0 aHAJIN3a U OLIEHKH JOCTOBEPHOCTH MOJIydaeMoi HH(OpMAIUH;

[IPy 12 oBnagenue opraHu3allMOHHBIMH U TTO3HABATEIBHBIMH YMEHUSMHU CAMOCTOSTEILHOTO
npruoOpeTeHNsT HOBBIX 3HAHUN B IMPOIECCE BBIMOJHEHHS MPOEKTHBIX U YU4€OHO-HCCIIEeI0BATENbCKUX
paboT, yMeHusAMHU paboTaTh B IPYIIIE C BBINOJHEHUEM PA3IMUHBIX COLIMAIBHBIX POJIeH, IUIAHUPOBATh
paloTy IpyIbl, palliOHATIBHO PACIIPEIEIIATh AESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aleKBATHO
OLIEHUBATh BKJIA/l KaX/I0TO U3 YYACTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBAEMO POOIIeMbl;

[Py 13 cdopmupoBaHHOCTH MOTHBALMH K Oymymieil mpodecCHoHaNbHON AEATEIbHOCTH 110
CHENUANTBHOCTSAM (PU3UKO-TEXHHYECKOTO MPOQHIIS.
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@DoHIbI OLIEHOYHBIX CPeJCTB BAPUATHBHOI 4YacTtu nmo npodeccuun 15.01.35 Macrep
ciecapubix pador DoHapl oneHOYHBIX cpenactB (mamee — DOC) mpencraBieHbl B BUIE
MEXKIUCITUIIIMHAPHBIX 3aJIaHUH 1 HaIpaBJICHbI HA KOHTPOJIb KAUECTBA M YIIPABJICHUE MTPOIIECCOM
npuoOpeTeHuss OOYyYarOIIUMHUCA HEOOXOAMMBIX 3HAHWW, YMEHHH, HAaBBIKOB W IIPOILIECCOM

(hOpMHUPOBAHKMS KOMIICTECHIINH,

OMpEJICJICHHBIX OCHOBHOW 00pa30BaTEeIbHOW MPOrpaMMoit

cpeaHero npohecCHOHaIILHOrO 00pa3oBaHMs M0 KaXI0M AUCHUILIMHE (MOJIYJI0) MOCPEICTBOM
TEKYIIET0 KOHTPOJIS yCIIeBaeMOCTH, IpoMexxyTouHoil arrecranueir. ®OC pa3pabaTeiBaroTCs ¢
OIIOPOil Ha CUHXPOHU3UPOBAHHBIE 00pa30BaTEIbHbBIE PE3YIBTATHI U C YUETOM ITPO(ECCHOHATBLHON
HaNpaBJIEHHOCTH 00pa3oBaTe’abHON nporpammsl ais npodeccun 15.01.35 Macrep ciaecapHbIX

aodor

Ne pa3znena, Tembl

Konnl
o0pa3oBaTe/ibH
bIX pe3yJbTATOB

(JIP, MP, ITP,
OK)

BapuaHThl MeXXIMCHUIVIMHAPHBIX 321aHUI

Pasnen Ne 2

Tema Ne 2.3
CBoiicTBa ra3os,
JKUAKOCTEN U
TBEPABIX TEJ
bunapnoe 3ansaTue

Nel, 2

1. IlpumeHeHrEe KanWUIIPHOH 1€()EeKTOCKOIIH.
2. llocTpoeHue nuarpaMMbl PacTSDKEHUST U pacyer
pejena MIpoYHOCTU MaTepuana

Pasnen Ne 3
DIeKTpoaAuHAMUKA

Tema 3.4
MarsuTtHoe 1oJje

BunapHoe 3ansTHe
Ne 3

[TpumMeHeHre MarHUTHOM J1€()EKTOCKOIIHIH.

Pasnen Ne 4
Konebauns u
BOJIHBI

Tema 4.1
MexaHn4uecKne
KoJe0aHus
bunapnoe 3ansaTue

Ne 4, 5

N3yuenue Bo3ieiicTBUs BUOpaLUii pa3InyHOM 4aCTOTHI
Ha OPTaHU3M Y€JIOBEKA.

Paznen Ne 4
Konebanus u
BOJIHBI

Tema 4.2
Mexannueckue
BOJIHEBI

BunapHoe 3aHsTHE
Ne 6

[IpumeHeHue ynpTpa3ByKOBOM 1e(EeKTOCKOIHH.

Pasnen Ne 5
Onrtuka

N3yuenne ycTpoWcTBa, NpPUHLMNA JCHUCTBUS U
MIPUMEHEHHUS JIa3epHOTO HTEphepoMeTpa
N3yuenue MIPUMEHEHUS MOJISIpU3aLUU IS

OMPECACIICHNUA MECXaHNYCCKOI0O HAIPSKCHUSA B ACTAJIAX.
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Tema 5.2
BonmoBsie
CBOICTBa CBETa
bunapnoe 3ansaTue

Ne7,8
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