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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE CpenHEro oOmero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbl,
npencrasieHHbix B ®I'OC COO, a Ttakxke ¢ yuérom denepanbHON pabodeil MporpaMMBI
Bocrtanus u KoHuenmuu mpernonaBaHusi ydeOHoro mpenmera «®Pusnka» B 00pa30BaTENbHBIX
opranuzanusax Poccuiickoit deneparuu, peanusyomnx 0CHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma o ¢usmke onpeaensier 003aTeIbHOE MPEAMETHOE COJIEpKAHNE, YCTAHABINBACT
PEKOMEHyeMYIO TIOCIIE0BATEIBHOCTh H3YYEeHUSI TEM M Pa3/IelioB Y4eOHOTO MpeaMeTa ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTMKH Yy4eOHOTo Ipolecca, BO3PACTHBIX
ocobeHnHocTel oOyuaronuxcs. [IporpamMma no ¢usuke 1aét nmpeacTaBiIeHUE O MEAX, COACPKaHNUH,
oOuieil cTparernn 0OydeHHs, BOCIUTAHUS U Pa3BUTHS OOy4alOUIUMXCS CpEACTBAMHU Y4eOHOTO
npeamera «Pu3nKa» Ha YriyOIEHHOM ypOBHE.

Wzyuenne kypca ¢Qusukm yriayOnE€HHOTO YpOBHS TIO3BOJIIET PEATHM30BaTh  3a7adyd
npodecCHOHATbHOW OPHEHTAINH, HAIMpPaBICHO Ha CO3JAaHHWE YCJIOBUH JUIS TPOSIBICHHUS CBOUX
WHTEIUICKTYaJbHBIX U TBOPYECKUX CIMIOCOOHOCTEH KaXKIBIM O00yJaroInuMCs, KOTOPhIe HEOOXOIUMBI
JUIs  TpOJOJKeHHsT oOpa3oBaHUS B OpraHu3alusaX NpodeccHoHaTbHOro 00pa3oBaHUS 110
Pa3IMYHBIM (PU3UKO-TEXHUIECKUM ¥ HH)XCHEPHBIM CIETIHATHHOCTSIM.

B mporpamme 1o ¢u3uke onpenensoTces INIaHUpyeMbIe pe3yIbTaThl OCBOCHUS Kypca (pru3uKu
Ha ypPOBHE cpemHero oO0mero oOpa3oBaHWs: JHMYHOCTHBIE, METallpeIMETHbIC, NpeIMEeTHbIe (Ha
yriyonéHHoM ypoBHE). HaydHo-MeTom0JI0THYecKoi OCHOBOW Il pa3paOOTKH TpeOOBaHUN K
JUYHOCTHBIM, METalpeAMETHbIM U IPEJAMETHBIM pe3yJbTaTaM OOy4yaroIlUXcs, OCBOUBIIHUX
nporpaMMmy To (pu3uke Ha ypOBHE CpeIHEro oO0Iero oOpa3oBaHWsA Ha YIUIYOJIEHHOM YpOBHE,
SBJIICTCS] CUCTEMHO-JESITEIbHOCTHBIN MOAXO0/.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3MKM Ha yriyOlIEHHOM YpOBHE, B TOM YHUCIIE
IIPEIMETHBIE PE3YJIbTAThl IO TOAaM O0yUYEeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma mo ¢u3uKe HMeEeT IPUMEpPHBIH XapakTep M MOXET ObITh MCIIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOUX pabOuMX MPOrpamMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U NPEAOCTABIAET
BO3MO’KHOCTH Ul peayIn3alliyi Pa3IMYHbIX METOIMUYECKUX MOAX00B K MPENoJaBaHNi0 GU3UKU Ha
yriyOa€HHOM YpOBHE IPH YCIOBUM COXpAaHEHMs 0053aTeNIbHOM YacTu coAepiKaHus Kypca.

dusnka Kak Hayka o HauboJiee OOIMX 3aKOHAX MPUPOJIbl, BBICTYNAs B KauyecTBe y4eOHOTro
IpeaMeTa B ILKOJIE, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HaHUH 00 OKpYKaroLIeM MHpe.
[ IkoJIbHBINA KypC (PU3MKH — CUCTEMOOOPa3yIOLIHii /I €CTeCTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U SBJICHUM, M3y4aeMbIX XUMHEH,
ouonorueit, pusndeckoil reorpadgueit u acrpoHomueil. Mcnonb3oBaHne M akTUBHOE NMPUMEHEHHE
¢u3nYecKux 3HAHUM OINpenenuiIo xapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B
cdepe FHepreTuku, TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJydeHHs] HOBBIX MaT€pHaJOB C 33aJJaHHBIMU
cBoiictBamu. M3yueHne pU3MKH BHOCUT OCHOBHOM BKJaJl B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa O0ydarouierocs, B pOpMUpPOBaHUE YMEHHMH NMPUMEHATh HayYHBIH METOJl MO3HAHUS
IIPU BBITMIOJIHEHUH UMH Y4€OHBIX HCCIe10BaHHH.

B ocHOBy kypca ¢u3MKH Ha ypOBHE CpelHero oOmiero oOpa3oBaHUS IMOJIOKEH DI HAEH,
KOTOPBIE€ MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIEI €r0 TOCTPOCHUS.



Hoen yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall M3 BCEX DPAa3/eNoB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOW, TaK U
COBpEMEHHOU (PU3UKH.

Hoesa cenepanuzayuu. B coOoTBeTCTBUHM C HEW Marepuan Kypca (pusuku oObeanHEH BOKpPYT
¢busnveckux Teopuii. BenymmmM B Kypce sBisieTcst GOpMUPOBaHKE MPEICTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi npeanoJiaraeT UCNOJIb30BaHUE T'yMaHUTApHOTO
MOTEHIMaNa (PU3NIECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHSA (DU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU MPOOIEMaMH.

Hoesn npuxnaououi nanpagnennocmu. Kypc pusuku yriyOJIEHHOTO YPOBHS TpEIIIOiaraet
3HaKOMCTBO C IIMPOKAM KPYrOM TEXHHUYECKHX M TEXHOJIOTUYECKUX NPUIOKECHUH H3YdEeHHBIX
Teopuit U 3akoHOB. IIpu 3TOM paccmaTpWBAIOTCS Ha YpOBHE OOIMX TMPEACTAaBICHUN W
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoea 3xonocuszayuu peanusyercsi MOCPEACTBOM BBEJIEHHUS JJIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX 3KOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH, KOTOpPBHIE CBSI3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTHH, a Takke 0OCYXJEHHs MpoOjIeM PalMOHAIBHOTO MPHUPOAOINOJIb30BaHUs U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHme cojiep>KaHusl MPOrpaMMbl MO (U3MKE JTOJKHO OBITh MOCTPOCHO Ha MPHUHIMIIAX
CUCTEMHO-AEATEIbHOCTHOTO Moaxoja. Jlig ¢u3uku peanuzanus 3TUX NPUHIMIIOB Oa3upyercs Ha
HCIOJIb30BAHUU  CaAMOCTOSITENILHOTO OJKCIIEPUMEHTa KaK IIOCTOSIHHO JeWCTBYIOIIEro (akTopa
yaeOHoro nporecca. s yrinyOaéHHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO YUEHUYECKOTO
SKCIEPUMEHTa, BKIIOYAIOUIET0 (pPOHTAJIbHBIE YYEHHMYECKHE OMNbITHI NPU H3YYEHHH HOBOTO
Marepuaia, jJabopatopHbie pabOThI W pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXHBI ABa Crocoba
peanuzanuu PU3NYECKOro MpakTHKyma. B mepBoM ciydae MpakTUKYM MPOBOJIUTCS JIMOO B KOHIIE
10 u 11 xmaccoB, 1100 MOCye MEPBOTO U BTOPOTO MOJIYTOJIUNA B KaXKJIOM M3 3TUX KJIaccoB. Bropoi
cmoco® — ATO wWHTerpamusi paboT TpPaKTHKyMa B CHCTEMY Ja0OpaTOPHBIX pabOT, KOTOPHIC
MPOBOJATCS B Ipolecce u3ydeHus: paszzaena (temsl). Ilpu stom monm paboTamu mpakTUKyma
MMOHMMAETCS CaMOCTOSITEIbHOE HCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS MO PYKOBOJCTBY CBEPHYTOTO,
00001mEHHOTO BUAa O€3 MONIaroBOi HHCTPYKITHH.

B nmporpamme no ¢usmke cuctemMa Y4eHHYECKOTO IKCIEPHUMEHTA, J1abOpaTOPHBIX paboT u
MpPaKTUKyMa MpeJICTaBlIeHa €IUHBIM IepedyHeM. BbiOop TeMaTHKu Al 3TUX BHJIOB YUEHHYECKUX
MPAKTUYECKUX PA0OT OCYIIECTBISIETCS Y4YaCTHUKaMH OOpa30BaTEIbHOrO Ipollecca HCXOAsS U3
OCOOCHHOCTEHl TOYpOYHOTO IUIAHMPOBAHMSI M OCHamleHus KkaOuHeta ¢u3uku. [Ipu sTOM
obOecrieunBaeTcs OBJaJeHUE OOYYAIOMIMMKCS YMEHUSMU NPOBOAUTH MpPsIMbIE U KOCBEHHBIE
M3MEpeHus, HMCCIEAOBAHUSA 3aBUCHUMOCTEH (U3NYECKHMX BEIUYMH U IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaensieTcs peuieH!Io pacuéTHRIX U KaueCTBEHHBIX 3a1ad. [lpu stom ams
pacuéTHBIX 3aa4 MPUOPUTETOM SBISIOTCSA 3aJaud C SIBHO 3aJaHHOW W HEABHO 3a/laHHOM
($u3n4ecKoil MOJIENbIO, O3BOJISIONIME PUMEHATh N3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTU KakK M3
OJIHOTO pa3jiena Kypca, TaK W HMHTErpupyd INpUMEHEHUE 3HAaHUM M3 pasHbIX paszzaenos. s
Ka4eCTBEHHBIX 33]au MPUOPUTETOM SBIISIOTCS 33aJaHUs Ha 0OBsICHEHHE/TpeCcKa3aHue MPOTEeKaHUs
¢u3nvecKkux SBICHUA M TNPOLIECCOB B OKpYXKAOIEH >KU3HHU, TpeOyroliue BbIOOpa (U3NYECKOM
MOJIEJIH JJISl CUTYalluH PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @PI'OC COO k MaTepHuaIbHO-TEXHUYECKOMY 00eCIIeUeHUI0
yuyeObHOTrO mpolecca Kypc ¢(usuku yriyOln€HHOTO YpOBHS Ha YPOBHE CpPETHEro OOIero
00pa30BaHus I0JDKEH U3y4aThCsl B YCIOBUSX MPEIMETHOTO KabuHeTa. B kabuHere pu3uku 10HKHO



OBITh HEOOXOIMMOE JTabopaTopHOEe 00OPYIOBAaHHE JUIS BBHIIIOJHEHUS YKA3aHHBIX B MPOrpaMMe I10
¢u3nKe YYEHHYECKHUX OIBITOB, JIA0OPATOPHBIX pPabOoT W pabOT NPAKTUKyMa, a TakKxKe
JEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpaloHHOE  00opynoBaHHe (OPMHUpPYETCS B  COOTBETCTBHM C  IPUHIMIIOM
MUHUMAaJIbHONH JOCTATOYHOCTU U OOECHEYMBAET IMOCTAHOBKY IEPEUYMCIEHHBIX B Iporpamme IO
¢u3nKe KIIOYEBBIX JAEMOHCTpPAIMKA ISl WCCIENOBAHHS M3y4aeMbIX SIBICHHUH W IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JIaGopaTtopHoe 000pyAOBaHUE Il YICHUYECKUX MPAKTUYECKUX paboT hopMUpyeTcs B BUAC
TEMaTU4YEeCKMX KOMIUIEKTOB M oOecreuuBaeTrcss B pacuyére OJHOIO KOMIUIEKTa Ha JIBYyX
oOyyaromuxcs. TemMaTWyeckne KOMIUIEKTBI J1ad0paTOpHOTO O0OpYAOBAaHUS JOJDKHBI  OBITh
MIOCTPOEHbl HAa KOMIIJIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE ITU(PPOBBIX JIAOOPATOPHUH.

OCHOBHBIMH LJIIMH U3Y4€HHUs (PU3UKHU B 00IIEM 00pa30BaHUN SBISIOTCS:

e (opmupoBaHuE HHTEpeca U CTPEMJIEHHUS O0YyYarolMXCsl K HAYYHOMY H3YUYEHHUIO IPUPOJIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE TPEACTABIEHUH O  HAYYHOM  MeTojA€ TNOo3HaHus U (OpMHUPOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXXAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK pPe3ysbTaTa U3y4eHHUs OCHOB CTPOCHUSI MaTEpPUH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMeHHMH OOBSCHATH SBJIEHUS C HCIOJIB30BAaHUEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O PONM (U3MKU JUIsl Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI];

® Ppa3BUTHE MPEICTABICHUA O BO3MOXHBIX cdepax Oymayiieid mpoecCHOHAIBHON AESITEIIbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOIL, IOArOTOBKA K JaJbHEHIIEMY 00Y4YE€HHUIO B 3TOM HaIPaBICHUH.

JlocTikeHre ATUX Lesed oOecreuuBaeTcsl pelIeHHEM CIEAYIOIMX 3a7ad B IpoLecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero oopa3oBaHusi:

e 1puoOpeTeHue cUcTeMbl 3HaHUH 00 O0MKX PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKJIIOYAss MEXaHHMKY, MOJEKYIAPHYIO (GHU3UKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HMKY U
3JIEMEHTHI aCTPOU3UKU;

e (opMupOBaHHE YMEHUH NPUMEHATb TEOPETUUECKUE 3HAHUS A OObSICHEHUS (U3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHSTHUS NPAKTHUECKUX PELICHUH B OBCEAHEBHON )KU3HU;

® OCBOEHHME CHOCOOOB pELICHMs Pa3jIMYHbIX 3a/a4 C SIBHO 3aJJaHHOM (hU3MYECKOM MOJEbIo,
3aja4, MOJpPa3yMEBAIOIIMX CAMOCTOSATENILHOE CO3JaHue (DU3MYECKOM MOJENH, aJeKBaTHOM
YCJIOBHSM 3aJ]aud, B TOM YHCJIE 3a]a4 UHKEHEPHOI'0 XapaKTepa;

e [OHMMaHue (U3NYECKUX OCHOB U TPUHLMIIOB JEHCTBHS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

® OBJAJICHHE METOJIaMH CaMOCTOSITEIbHOTO IUIAHMPOBAHUS M TPOBEICHHUS (U3NUECKUX
HKCIEPUMEHTOB, aHAINW3a M UHTepHpeTanud HH(GOPMALMH, OIpeaeseH!s] JOCTOBEPHOCTH
IIOJIyYEHHOTO PE3YJIbTaTa;

® CO3JaHUE YCIOBUH MU DPAa3BUTHUS YMEHHMM IPOEKTHO-HCCIIENOBATEIBCKON, TBOPYECKON
JESITENIBHOCTH;

® pa3BUTHE UHTEpeca K cepam NpodecCHOHAIBHOM AeSTEIbHOCTH, CBI3aHHOH ¢ (PU3UKOI.

B cootBerctBuu ¢ tpedoBanusmu @I'OC COO yrayOonéHHbIN ypoBEeHb M3y4eHUs] y4eOHOTO
npeamera «Pu3uKa» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHMs BbIOMpaeTcs: 0OydarolIMMMUCH,



IUTAHUPYIOIIMMHU  TPOJODKEHUE 00pa3oBaHUS IO  CHEIHUATIBHOCTSIM  (DPU3UKO-TEXHHYECKOTO
npouIIs.

Ha m3yuenue ¢usuku (yriayOi€HHBIN ypOBEHB) Ha YPOBHE CpEIHETO 00IIEero oOpa3oBaHus B
11 xnacce otBoauTes 170 gacoB (5 yacoB B HEJENIO).

[Ipennaraemsplii B mporpamme 1no (pu3MKe NnepeueHb JIadopaTOPHBIX U MPAKTUYECKUX padoT
SBIISICTCSI PEKOMEHIOBAHHBIM, YUHUTEINb JIETAaeT BEIOOp MpOBEACHUS Ja00paTOPHBIX padOT U OIBITOB
C Y4€TOM MHAUBUAYAIbHBIX OCOOEHHOCTEN 00yJaromMnXCsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA IMYHOCTHBIE
PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIbTATBI
JIn4HOCTHBIE pe3yJabTaThl OCBOCHHS Y4eOHOTo mpenmera «DHU3UKay IOJKHBI OTPaXKaTh

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, NO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OTIBITA W OIBITA JEATEILHOCTH B MPOLIECCE PEeaN3allMi OCHOBHBIX HANPABJICHUH BOCIUTATEIBHOM
NeATETBHOCTH, B TOM YHCIIC B YaCTH:

rPakAaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXJAHCKOW TMO3UIMU OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO 4YJIEHA POCCHUICKOTO OOIIEeCTBA;

® TPUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKAX T'yMaHUCTHUYECKHX U JEMOKPATHYECKHUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B WHTEpEcax TIpa)KJTaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTeIbHON OpraHu3aIim;

e yMEHHE B3aUMOJICHCTBOBATh C CONUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® I[IGHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSIM POCCHHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CrOCOOHOCTh OIEHUBATh CUTYAllMI0 U MPUHMMATh OCO3HAHHBIE PEIIECHUsl, OPUECHTUPYACH
Ha MOpaIbHO-HPABCTBEHHbBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTU YYEHOTO;

® 0CO3HAHHE JMYHOTO BKJIAJa B MOCTPOCHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCTIMTAHUSA:

® OSCTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO
¢buznueckoil HayKe.

TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuuHbiM cdepaMm MpodecCHOHATBbHOM JesITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOIN M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp OymyIiei
npodeccuu U pearn3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb U CHOCOOHOCTh K 0Opa30BaHUIO U caMOOOpa30BaHMIO B 00JacT (PU3MKU Ha
MPOTSHKEHUH BCEH JKU3HU.

IKO0JI0THYEeCKOr0 BOCIIMTAHUS:

e CchOpPMHUPOBAHHOCTb 3KOJOTMUYECKON KYJIbTYphl, OCO3HAHHE TIJIOOATBHOTO XapakTepa
9KOJIOTHYECKUX MTPOOIIeM;

® [UIAHUPOBAHHE M OCYILECTBJIEHUE JCHCTBUI B OKpYyKalolled cpelae Ha OCHOBE 3HAHUS
1esel YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA,



pacIiupeHue OmbITa JCSITEILHOCTH OKOJOTHYECKON HANMpaBICHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOH JeITEeIbHOCTH, TOTOBHOCThD B MpOIECCe M3YUYeHUs (pr3uKu
OCYIIECTBIISITh TPOEKTHYIO M HCCIIEAOBATENILCKYIO NESTEIbHOCTh WHIMBHIYATbHO U B

rpyIIe.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHbLIC yqeﬁﬂue JaeicTBUA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIBHO (DOPMYJIMpOBaTh M aKTyaJIU3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATH 1EH JACITEIIbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pACCMATPUBAEMBIX (PU3UUECKHUX SBIICHUSX;
pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHaIN3a UMEIONUXCS MaTEPHATBHBIX
Y HeMaTepHuaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YyIbTATOB IIEJSM,
OIICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B YCIOBUAX pPEAIbHOTO, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ucciienoBarebCcKHe NeCTBUA

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOUYEBHIMHU TMOHATHSIMH W METOJaMU (PU3NUICCKOM
HAYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-HCCJICIOBATEIIBCKOW M MPOCKTHOM JICATSIIBHOCTH B 001acTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
3a51a4 (PU3UIECKOTO COACPIKAHMS, IPUMEHECHHUIO Pa3IMYHBIX METOJIOB IIO3HAHHUS,

BJIQJICTh BHJAMHU JCATCILHOCTH IO TOJYYCHHIO HOBOIO 3HAHMS, €r0 HWHTEPIPETAIHH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCJE TPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISATh [IPUYUHHO-CIICJICTBEHHBIC CBS3M M AaKTYaJIM3HPOBATh 3a/lady, BBIIBUTATh
TUIOTE3y e€ pelIeHHs], HaXOJAUTh apryMEHThI Ul JOKa3aTelIbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh apaMeTPbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBaTh TOJYYCHHBIE B XOJE PEUICHUS 3aJa4d PE3yJIbTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 3a7auyd B 00pa30BaTENIbLHOMN JEATEIHHOCTH, B
TOM YHCJIE IPH U3YYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEAEATEIbHOCTH;
yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE OIXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJICTh HABBIKAMH TOJIy4eHUS MHPOpMALUU (PU3UUIECKOTO COJCPIKAHUS M3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYILECTBJISATh IOMCK, aHalU3, CHUCTEMAaTH3aLUI0 U
MHTEPHpPETAHIO HHPOPMALIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

WCIIOJb30BaTh CpeACTBa HWH(GOPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJOTHH B
pELIEeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 33Ja4 C COOII0IEHUEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKM OE30MACHOCTH, THUTHUEHBI, peCypcocOepeKeHMs,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COACP)KAaHUS B PA3IUYHBIX (opMarax ¢ y4EéTom
Ha3HaueHUs: MH(QOpMalMU W LEJEBOW ayAUTOPUH, BBIOMpas ONTHUMAIbHYIO (OpMYy
MIPE/ICTaBICHUS U BU3YyaIU3al1H.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

OCYIIECTBJISITh OOIIEHNE HAa ypOoKax (PM3UKU U BO BHEYPOUHOH JCSITEIHHOCTH;
paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;
pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOUYKY 3PEHHS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIYAIbHON pabOTHI;
BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX NEHCTBHUIl C y4€TOM OOILIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATh 1€ COBMECTHOW JCSITEIBHOCTH, OPraHW30BBIBATH W KOOPJIWHUPOBATH
JEUCTBUA O €€ JOCTHKEHUIO: COCTABIIATh IIJIaH ICUCTBUM, pacCIpeAessiTh POJU C YUETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaYyeCTBO CBOETO BKJIAJIa M KAKIOTO YYaCTHHKA KOMAaH/bI B OOIIHI pe3yabTat
10 pa3paboTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIC TPOEKTHI, OICHUBATh HACH C TMO3HWIIMH HOBWU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJISATh TIO3UTUBHOE CTPATETHYECKOE IIOBEJCHUE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENbHYIO JEATENbHOCTh B 00JAacTH (DU3UKH U
aCTPOHOMMH, BBISABIIATH MIPOOJIEMBI, CTaBUTh U (POPMYINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHUs pacyETHBIX M KadeCTBEHHBIX 3a/ad, IUIaH
BBITMIOJIHEHUS] MPAKTUYECKOH paboThl € Y4ETOM HMMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MO’KHOCTEH U NPeANOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

CnocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO HPYAUIMHA B 00JacTu (HU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYyallUssM, BHOCUTb KOPPEKTHUBBI B JEATEILHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HAaBBIKAMU MMO3HABATEIBHON pe(IeKCHn KaK 0OCO3HAHMS COBEpPIIACMbIX JICHCTBUI
Y MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUN;

WCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JEATEIBHOCTH;
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;
MIPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OMIMOKH.

B npouiecce noctrkeHus IMYHOCTHBIX PE3y/IbTaTOB OCBOEHUS ITPOrpaMMBI 110 (PM3HKE ISl YPOBHS

cpenHero odiero 00pa3oBaHus y 00yJarONIMXCsl COBEPIICHCTBYETCS SMOIIMOHABHBIN WHTEIICKT,
MPeIoJaraomnii ChOpPMUPOBAHHOCTH:

CaMOCO3HAaHHUsI, BKJIFOYAIOIIEIO CIIOCOOHOCTh ITOHUMATh CBOE SMOIMOHAILHOE COCTOSHHE,
BU/JIETh HaNpaBJIEHUS Pa3BUTHUsI COOCTBEHHOM 3MOIIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B
cebe;

caMOpeTyJIMPOBaHMUS, BKJIIOUAFOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJICHUE, CIIOCOOHOCTh aallTUPOBATHCS K AMOIMOHATHHBIM
N3MCHCHUIM U HpOHBJ’IHTL FI/I6KOCTB, 6I)ITB OTKpI)ITI)IM HOBOMy;

BHYTPEHHEH MOTHBAIIMH, BKJIFOUYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IIEJTH U YCIEXY,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXOJI U3 CBOUX BO3MOYKHOCTEH;
SMIATHH, BKIIOYAIOIICH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE APYTUX,
YUUTBIBATh €0 TPH OCYIICCTBICHUU OOIICHUS, CIHOCOOHOCTh K COYYBCTBHIO U
COTIepEKMUBAHHMIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHS C APYTrUMHU
JIIOJIbMU, 3a00TUTHCS, TIPOSIBJIATh HHTEPEC M pa3pelraTth KOHQIHNKTHL

INPEIMETHBIE PE3YJ/IBTATbBI

K xonny oOyuenust B 11 knacce mpeaMeTHble pe3yibTaTbl Ha YriayOJIEHHOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

MMOHUMATh POJb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLIMATBLHON U ATHYECKON
cdepax neaTenbHOCTH YelIOBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOI Hay4yHOI KapTHUHE
MHpa, POJb ACTPOHOMHUHU B MPAKTUYECKOW JEATEIHHOCTH 4YeloBeKa M JalbHEeHIIeM
HAayYHO-TEXHHUYECKOM pa3BUTUH, 3HAYCHHE OIMUCATENbHON, CHUCTEeMaTU3HPYIOIIEH,
OOBSCHUTENBHO W MPOrHOCTUYECKOW  (QyHKUUMH  QU3MYECKO  Teopunm  —
NIEKTPOJMHAMUKH, CHEIHAIbHON TEOPUHM OTHOCHTEIBHOCTH, KBAHTOBOW (PU3MKH, POJIb
¢u3nyeckoit Teopun B (HOPMUPOBAHMU TNPEACTABICHUM O (U3MUECKOW KapTHHE MHpa,
MecTO (PM3MYEeCKON KapTHHBI MUpPA B OOLIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX
IIPEJICTABICHUN O IPUPOJE;

pa3nuyarh YCIOBHUS MPUMEHHUMOCTH MOJAETIeH (U3MUYECKUX TNl M MPOLECCOB (SIBICHHMN):
OJTHOPOJTHOE BJIEKTPUUECKOE U OJHOPOJHOE MarHUTHOE TOJIsl, FTApMOHUYECKUE KoJieOaHMs,
MaTeMaTU4YeCKUi MasTHUK, UJCAJbHBIN MPYXUHHBI MasTHUK, TAPMOHUYECKUE BOJIHBI,



UCaNbHBIN KOoJieOaTenbHbId KOHTYp, TOHKAs JIMH3a, MOJIENCH aroMa, aTOMHOTO sijipa |
KBaHTOBOM MOJICIIH CBETA;

pa3nuyath ycIoBus (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH PU3NIECKUX 3aKOHOB, TOHUMATh
BceoOmui xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH HCIOJIB30BaHUS
YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBSCHATH AJIEKTPOMATHUTHBIE TMPOIECCHl M SIBJICHUS, HUCIOJIb3YA
OCHOBHBIC TOJIO)KCHMSI M 3aKOHBl OJEKTPOJUHAMHKA U  CHCHHAIBHOW TEOPUH
OTHOCUTEJIbHOCTH (3aKOH COXpAHEHHs JJIEKTPUYECKOro 3apsja, cuwia Amiepa, cuia
JlopeHiia, 3akOH DSJIEKTPOMArHUTHOW WHAYKUMH, mpaBuio Jlenna, cBs3p JJC
CaMOMHJIYKIIUM B 3JIEMEHTE 3JEKTPUUECKON LIENU CO CKOPOCThIO MU3MEHEHMsI CHUJIbl TOKA,
MOCTYJIAThl CIIEUAIbHON TEOPUU OTHOCUTEIbHOCTH DUHIITEHHA);

AQHAITM3UPOBATHh U OOBSICHATH KBAaHTOBBIE IMPOIECCHl U SIBJICHHS, MCIOJB3Ys IOJOXKECHHS
KBaHTOBOM (u3uku (ypaBHeHMe OHHIITEeNWHa [uis (oTodddekra, NnepBblii M BTOpPOH
noctynatel bopa, mpuHIMI cooTHOmIeHUs] HeompenenéHHocTe ['eizenOepra, 3aKOHBI
COXpaHEHHUs 3apsIOBOTO M MAacCOBOTO YHCENI M DHEPTUM B SIJEPHBIX PEAKIHAIX, 3aKOH
PaIMOaKTHBHOTO pacraja);

OTIMCHIBATh (PU3WUYECKHUE TPOIECCHl U SBJIICHHS, MCIOJIb3Yys BEIWYWHBI: HANPSHKEHHOCTH
ANIEKTPUYECKOTO TOJISI, TOTEHIMAN 3JIEKTPOCTaTUYECKOrO MOJIsl, pa3HOCTh MOTEHIIUAJIOB,
AIEKTPOIBIDKYIIAS CUJIA, MHIYKIIUS MAarHUTHOTO TOJIsI, MAaTHUTHBIN TTOTOK, cujia Amrepa,
WHJIYKTUBHOCTbD, JJIEKTPOABHXKYIAs CHJIA CAMOWHAYKIIMH, SHEPTHsI MarHUTHOTO IIOJIS
MPOBOJIHMKA C TOKOM, PEISTUBUCTCKUN HWMITYJIbC, TIOJIHAS DHEPTHs, SHEPrus TOKOS
CBOOOJHOM YaCTHIIbI, PHEPrus M UMIOYJIbC (POTOHA, MACCOBOE YHUCIO M 3apsia sAapa,
SHEprus CBS3U AIpa;

OOBSCHATH OCOOCHHOCTH TMPOTEKAaHUS (PU3WYECKUX SABICHUW: AJICKTPOMAarHUTHAS
WHIYKIWS, CaMOMHAYKIUS, PE30HAHC, MHTepdepeHlns BOJH, TUGPAKIUs, AUCIEPCHS,
MOJTHOE€ BHYTPEHHEE OoTpakeHue, dotodnekrpudeckuii apdexr (portoaddexr), anvda- u
Oera-pacrajpl siiep, ramMma-usinydyeHue sjep, (u3nuecKue MPUHIUIBI CIEKTPATbHOTO
aHaiu3a 1 paboThl J1azepa;

OTpE/eNIATh HaMpaBiIeHHE WHAYKIUU MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHua;

CTpOUTh H300paK€HUE, CO3[aBaeMO€ IIJIOCKMM 3€pKajioM, TOHKOW JIMH30M, U
paccUuTHIBaTh €r0 XapaKTePUCTUKH;

MIPUMEHSITh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHUE TIOHSATHUS, TEOPUM U 3aKOHBI s
aHayM3a ¥ O0bsICHEHHs (U3NYECKUX MPOIECCOB, MPOUCXOASIINX B 3BE3JAaX, B 3BE3THBIX
CUCTEMaX, B MEXTaJIaKTUUECKOM cpefe; ABMXKEHHUS HEOECHBIX Tel, 3BOJIOLUHU 3BE3N U
Bcenennoii;

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYMH C HCIOJIb30BAaHUEM
MPSMBIX HU3MEPEHH, PU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (PMKCHPOBATH PE3YAbTAThI
MOJIyYeHHON 3aBHUCHUMOCTH (M3MYECKUX BEIMYMH B BHUAEC TpaduKoB C Y4ETOM
aOCONIOTHBIX ~ TMOTPEIIHOCTeW  W3MEpPEHW, JenaTh BBIBOABI IO  pe3yabTaTam
HCCIeA0BaHUs;

MPOBOJUTh KOCBEHHBIE W3MEpeHUs (PU3UYECKUX BETUYMH, IPH OTOM BBIOMPATH
ONTUMANBHBIA METOJ] HW3MEpPEHHS, OIICHUBATh AaOCONIIOTHBIE W  OTHOCUTEIHHBIE
MOTPELTHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;



IMPOBOAWTL OIIBITHI IO ITPOBCPKE HpGIUIO)KGHHOfI THUIIOTE3bI: IJIAHUPOBATH 3KCIICPHUMCHT,
coOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3MPOBATH MOJyYEHHBIC PE3yIbTaThl U
JIeJIaTh BBIBOJI O CTaTyCe MPEAI0KEHHOU TUIOTE3bI;

ONMCBIBATbL MCTO/bI IMOJIYYCHUS HAYYHBIX ACTPOHOMHNYCCKUX 3HaHHﬁ;

coOnrofartk mpaBmwiIa OE30MAaCHOTO TpyJa MPH IMPOBEACHUW WCCICAOBAHUNA B paMKax
y4eOHOr0 3KCIIEpUMEHTa, TMPAKTHUKyMa U Yy4eOHO-UCCIICIOBATEILCKOH U TPOCKTHOM
NESTEILHOCTH C  HCIOJB30BAHUEM H3MEPHUTEILHBIX YCTPOUCTB W JTAOOPATOPHOTO
000py/IOBaHNS;

pemate pacu€THBIC 3a7a4d C SBHO 3aJaHHOU M HESIBHO 3aJIaHHOM (PM3MUECKON MOMIECIBIO:
Ha OCHOBAaHWH aHAJIM3a YCJIIOBUA BI>I6I/IpaTI) (1)I/ISI/IT-IGCKI/IG MOJACIHN, OTBCYAKOIIHNEC
TpeOOBaHUSAM 3a/lauM, NMPUMEHATH (HOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
(1)I/I3I/I‘~IGCKI/IX TCOpI/Iﬁ npu HMCIOJIb30BAHUN MATCMATHYCCKUX MCETOJOB PCHICHUA 3ajiady,
IIpOBOAUTH pvaéTm Ha OCHOBAaHWH HUMCIOIIUXCA AAHHBIX, aHAJIU3UPOBATHL PC3YJIbTAThI U
KOPPEKTUPOBATH METOIBI PELIECHUS C YU4ETOM IIOIYUYECHHBIX PE3YJIbTATOB;

pelaTth KaueCcTBEHHBIE 3a/1auyM, TPeOyroIre NMPUMEHEHHUs 3HAHUI M3 Pa3HbIX pa3JieioB
Kypca CI)I/ISI/IKI/I, a TaKX€ HWHTETpalruun 3HAaHUUA U3 ApyYrux MmnpeaMeToB €CTCCTBCHHO-
HAy4YHOTO I[MKJIa: BBICTpAaMBaTh JIOTMYECKYIO IIENOYKY pPacCyXJACHUW C OMNOpod Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMECPHOCTHU U (1)1/131/1qe01<1/1e SIBJICHUS,

HCIIOJIB30BAaTh TCOPETUUCCKUEC 3HAHUA JIA 00BsACHEHUS OCHOBHBIX IMPUHIIUIIOB pa6OTLI
HU3MEPHUTCIIBbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOﬁCTB 1 TCXHOJIOTMYCCKUX ITPOIECCCOB;
MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TMPOLIECCOB OKPYKAIOUIEr0 MHUpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHHWBATH MOCJEICTBUSA OBITOBOM U MPOU3BOJCTBEHHON EATEIHHOCTH
YeJIOBEKa, CBSI3aHHOW C (PU3WYECKUMH TpOIECCaMU, C TO3HMIMH DKOJIOTHYECKOM
0€30MacHOCTH, MPEJICTaBICHUA O palMOHAIbHOM MPUPOJONOJIb30BAHUM, a TaKKe
pa3yMHOM HCIIOJIb30BAHMM JOCTHMIKEHUM HAyKW U TEXHOJOTMHM HJs JajbHeiIiero
Pa3BUTHSI YEJIOBEYECKOTO OOIIECTBA;

MPUMEHSTHh pa3iHyHble CIOCOOBl paboThl ¢ MH(pOpManueld (GU3UYECKOro COACPKAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT U, MPU 3TOM HCIOIb30BAaTh
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH ISl TOMCKA, TepepabOTKU U MPEAbABICHUS
y4eOHOM M HayYHO-MOMYJSIpHON WHGOpPMAaLUU, CTPYKTYPUPOBAHUS M HUHTEPIIPETALUU
nH(popMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKU AaHAJIU3UPOBATH
MoJiydaeMyro MH(GOPMAIIUIO U OLIEHUWBATH €€ TIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS
3HAHMI, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHMKA WH(OPMALINK;

MPOSIBIIATh ~ OPraHU3alMOHHBIE W  TO3HABaTENIbHBIE YMEHHUS  CaMOCTOSATEIBHOIO
MpHOOpEeTEeHUsT HOBBIX 3HAHWII B TMpollecce BBIMOJHEHUS TMPOEKTHBIX M Yy4eOHO-
HCCIIEeIOBATENbCKUX padoT;

paboTaTh B TpyIIe ¢ UCIIOJHEHWEM PAa3IMYHBIX COLUATBHBIX POJIeH, TUTAHUPOBATh PaboTy
TPYNIbl, PAalMOHAIBHO pPacCHpPeleNsaTh MACSITENbHOCTh B HECTAaHAAPTHBIX CUTYALUSX,
aJ€KBATHO OLIEHMBaTh BKJIAJ KaXJOr0 M3 YYACTHUKOB TpPYIIbl B pEIICHHE
paccMaTtpuBaeMoil mpoOIeMbl;

MpOSIBIIATE ~ MOTHBAIMIO K  Oyaymiell  mpodecCHOHANbHOW — JIEeATENBHOCTH  TIO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.



COJEPKAHUE OBYYEHUA

Pa3nen 1. DuekTpoanHamMuka.

Tema 1. Maznummnoe none.

B3anmopneiicTBre NOCTOSTHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarauTtHoe noJie. Bektop
MAarHuTHOM UHAYKIMHU. [I[puHIMI Cynepno3suumm MarHuTHEIX 1oJIel. JIMHUM MarHUTHOW MHTyKIUU.

MarnuTHoe mMojie MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKA U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amniepa, e€ HalpaBJI€HUE U MOYJIb.

Cuna Jlopenia, e€ HampaBjeHUE U MOY/b. [IBIbKeHUE 3apsiKEHHOM YaCTUIIBI B OJTHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

MarnuTHoe 1oJie B BemecTse. PeppoMarHeTHKU, apa- U JuaMarHeTUKH.

TexHuueckre YCTPOMCTBA M TEXHOJOTMYECKHE TPOIECCHI: TMPUMEHEHHE MOCTOSTHHBIX
MAarHuTOB, DJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJBUTATENh SIKOOM, YCKOpUTEIH
AJIEeMEHTapHBIX YaCTHII.

emoncmpayuu.

Kaptuna nuHMiA MHIYKIIUA MarHATHOTO TIOJIS TI0JIOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHU MarHUTHON WHAYKIUH TIOJISI JUTAHHOTO MPSMOTO TIPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

Habmionenue ABMKeHUS MydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMO AEHCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnegoBanne MarHUTHOTO MOJISL HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

HccnenoBanue AeiicTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cubsl Amrmepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MArHUTHOM MHAYKIIMY HA OCHOBE U3MEPEHMS CHIIbI AMIiepa.

Tema 2. DnexmpomazHumuas UHOYKYUAL.

SIBneHue HneKTpOMarHUTHOM MHAYKUMH. [loTok BekTopa MarHUTHOW HHAYKIuU. IJ(C
WHJYKIUU. 3aKOH 3J€KTpOMarHuTHOM MHAykiuu Papanes. BuxpeBoe snexkrpuyeckoe nose. Toku
Dyxo.

O/J1C uHAYyKIUH B TPOBOJHUKE, IBUKYILEMCS B OJIHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHoCTh. Karymka WHAYKTUBHOCTM B II€OM IOCTOSIHHOTO TOKa. SIBieHHe
camouHaykuuu. 3/1C caMonHIyKIUN.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHnueckre yCcTpoCTBa M TEXHOJOTMYECKHE MPOLECCHhl: MHIYKIIMOHHAS N€Yb, COJICHOU],
3alllMTa OT 3JIEKTPU3ALUH TEJ MPU ABMKEHUU B MAarHUTHOM T10JI€ 3€MJIH.

Jemoncmpayuu.

Habmtoenue sSBJICHUS SJEKTPOMAarHUTHOW MHTYKITHH.



Uccnenosanue 3aBucumoctu J/[C HHAYKINUU OT CKOPOCTU U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuiio Jlenna.

[Tagenne MarauTa B aIOMUHUEBOH (MEIHOM) TpyOe.

SIBiIeHME CAMOMHIYKIINH.

Uccnenosanue 3aBucumoctd DJC caMOMHIAYKIMM OT CKOPOCTH M3MEHEHMsI CHJIBI TOKa B
LeMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue siBieHUS AIEKTPOMarHUTHOM WHIYKILINH.

Onpenenenre HHAYKIUNA BUXPEBOTO MarHUTHOTO MOJIS.

WccnenoBanue siBJI€HUS CAMOWHTYKIIHH.

COopka MoIeNH IEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 2. KoJie6aHusi U BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarenbHast cucrema. CB0OOOJHBIE KOJIEOaHMSL.

I"apmonnueckue xosebanus. Knunematuueckoe ¥ IMHaAMHUYECKOE OMHMCAaHUE. DHEPreTUYECKOe
omnHcaHue (3aKOH COXPAaHEHHS MEXaHWYeCKOW »HHepruu). BpIBOJ IUHAMHUECKOTrO OMUCaHUS
rapMOHUYECKHUX KOJI€0aHUI U3 UX SHEPT€TUYECKOTO U KHHEMATUYECKOTO OMUCaHMUSI.

Ammuntyna u ¢aza kosiebanuil. CBsI3p aMIUTUTYAbl KOJIEOAHMM HCXOAHOW BEJIUYUHBI C
aMIUIUTYy1aMU KoJieOaHui e€ CKOPOCTH U YCKOPEHUS.

[lepron u vacrora konedbanuid. [lepuoa manbix CBOOOIHBIX KOJIEOAHMM MaTeMaTH4YECKOIrO
MasTHUKa. [leproa cBOOOIHBIX KOJEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonatue o 3aTyxaromux koJyieOaHUsAX. BeiHyX)aeHHBIC KoneOaHus. Pezonanc. PezonancHas
KpuBasi. BnusHue 3aTyxaHus Ha BUJI PE30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

Texnuyeckre ycCTpoHCTBA M TEXHOJOTMYECKHE TPOIECCHl: METPOHOM, Yachl, Kayellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K01e0aTeIbHOTO ABMKEHUS.

Habmronenue He3aBUCHMOCTH MEpHOJia MaJIbIX KOJICOAHU I'py3a HA HUTU OT aMIUIUTY/IbI.

HccnenoBanue 3aryxaronux KojaeOaHUN U 3aBUCUMOCTH NEpHoia CBOOOIHBIX KOJEOaHUN OT
COTPOTUBIICHUSI.

HccnenoBanue konebaHuii Ipy3a Ha MACCUBHOM MpYyXUHE C LeIbl0  (PopMHUpOBaHUS
IpeICTaBICHU 00 UealbHON MOJIENIN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MpHU KoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYKJICHHBIX KOJCOAHU.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABUKEHUS TeJa B X0JI¢ K0JIeOaHHI Ha yIIPYroM MOJABECE.

W3ydeHne OBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MasSTHUKE.

HccnenoBanue yObIBaHUSI aMIUTUTY B 3aTyXaIOMINX KOJIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJEOAHU.

Tema 2. dnekmpomaznumnsle Ko1edanus.

Konebarenpuplit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJIEOAHHWS B UACATHLHOM
konebatenbHOM KoHType. ®opmyma Tomcona. CBs3p aMIUIMTYIBl 3apsia KOHJEHcAaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIe0aTEILHOM KOHTYpE.



3aKOH COXpaHEHHUsI PHEPTUHU B HJICATLHOM KO0JIeOATEIIbHOM KOHTYpE.

3aryxamolue  3JEKTPOMArHUTHbIE  KoJieOaHMs.  BBIHY)XJE€HHBIE  DJIEKTPOMAarHUTHBIE
KoJIeOaHuUs.

IlepemenHbIl TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYIHOE U JIEHCTBYIOIEE 3HAUECHUE
CWJIbI TOKA U HAIIPSDKEHUS IPU Pa3InyHON (pOpMeE 3aBUCUMOCTH IEPEMEHHOI0 TOKAa OT BPEMEHH.

CuHyconJabHbII epeMeHHbI TOK. Pe3ucTop, KOHAEHCATOp U KaTylllka MHAYKTUBHOCTH B
LENTA CHHYCOUIAIILHOIO IIEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHUN.

Wneanbubiii Tpancopmarop. IIpousBonacTBo, mepemada W MOTpeOICHUE DIEKTPUIECKON
SHEpPruMu.

DKOJIOTUYECKHE PHUCKU INpU IPOU3BOACTBE 3EKTpol’Hepruu. KynbTypa HCHOJIB30BaHUs
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOWCTBA M TEXHOJOTMUYECKHE IIPOLECCHI: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKA, JIMHUU JIEKTpoIepeiay.

Jemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJI€0aHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['enepaTop He3aTyXarOMMX IEKTPOMATHUTHBIX KOJIEOaHUM.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinykeHHbIE CHHYCOMIaIbHbIE KOJIeOaHusI.

Pesucrop, karyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHc mpu mocienoBaTeabHOM COCIUHEHUHM PE3UCTOpPA, KaTyIIKM WHAYKTUBHOCTH H
KOHJICHCATOPA.

YCeTpoiCcTBO M MPUHIIUII IeHCTBUS TpaHchopmaTopa.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

N3yuenue tpanchopmaropa.

HccnenoBanue mnepeMEHHOrO TOKAa 4Yepe3 IMOCIEAOBATEIBHO COEAMHEHHBIE KOHICHCATOD,
KaTYyLIKYy U PE3UCTOP.

HaGnronenue 371eKTpOMarHUTHOIO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbLE 60JIHBL.

MexaHn4yecKkue BOJIHBI, YCIOBHUS MX pacnpocTpaHeHus. llonepednsie 1 npoaosbHbIE BOJIHBL
Ilepuon, ckOpOCTh pacpoCTpaHEHUs U JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPAXKECHUE,
npejaoMiIeHne, uHTepdepeHus U qudpaKius.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

[ITymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHUTHHIE BOJHBIL. YCJIOBHUS W3JIy4€HHs JJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpolicTBa  IEKTPOMAarHWTHBIX  BOJIH:  OTP@KEHHE,  NPEIOMIICHUE,  IOJSIPU3ALHNL,
uHTephepeHIys U AudpaKius.

[Ikana sneKTpoMarHuTHHIX BOJIH. [IpMMeHeHNe 3IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguoCBsI3U U TeneBuAcHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIB.



TexHuueckre YCTPOMCTBA W NPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
panap, paaguonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKoBas AMAarHOCTHKA
B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneb6umomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUIA.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUUECKUX BOJIH.

Habnronenne naTepdepeHIny u qupakiiul MEXaHHYECKIX BOJTH.

AKYyCTHYECKHMI pE30HAHC.

CpoiicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION U 9acTOTOM KOJIeOaHUI.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MpeIoMIICHUE, MOspu3alys,
TU(pakuus, UHTepPEepeHLus.

Ob6napyxeHue nHppakpacHOTo U yIbTPahUOTIECTOBOTO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3yuenne nmapameTpoB 3BYKOBOW BOJIHBI.

N3ydenue pacnipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHelHOE pacnpoCTpaHEHHWE CBeTa B OAHOpPOAHOM cpene. Jlyd cBera. ToudeuHblid
HCTOYHHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaxkeHUs cBera. [locTpoeHne W300paKEHHH B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHHsI CBeTa. AOCOIOTHBIN MOKA3aTeNb MPEIOMIICHHUS.
OTHOCUTENBHBIN MOKa3aTelnb MpenoMieHus. [1oCTOSTHCTBO 4acTOTHI CBETa U COOTHOUIEHUE JJIMH
BOJIH IIPU MEPEX0/I€ MOHOXPOMATHYECKOr0 CBETA Yepe3 rpaHully pasjiena IByX ONTHYECKUX CPE.

Xon ydeii B mpu3Mme. Jucnepeust ceeta. CiioxHBIM cocTaB Oenoro ceeta. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIil yroJl MOJIHOrO0 BHYTPEHHETO OTPAXKEHHUSL.

Cobuparomue u pacceuBaroiue JuH3bl. ToHkas muH3a. @OKYCHOE pacCTOSHUE U ONTUYECKas
CHJIa TOHKOHM JMH3BL 3aBUCUMOCTb (OKYCHOTO PACCTOSHUS TOHKOW C(epuyecKoil JMH3BI OT €&
F€OMETPUM U OTHOCUTEJIBHOTO MTOKA3aTENsI MPETOMIICHHUS.

dopmysia TOHKOH JUH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

XoJ ay4a, MPOILIEANIEro JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ IJIABHOW ONTUYECKOW OCH.
[TocTpoenue n300paXkeHUI TOUKU U OTpe3Ka MPSMOU B COOMPAIOUINX U PACCEHBAIOIIUX JIMH3AaX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias cnocodbHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenenbr TpUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

Bonnosas ontuka. Untepdepenius cBera. KorepeHTHbIe UCTOYHUKU. Y CIIOBUSI HAOIIOICHUS
MaKCUMYMOB U MUHHUMYMOB B WHTEp(EPEHIIMOHHON KapTHUHE OT JABYX KOT€PEHTHBIX MCTOYHUKOB.
[Tpumeps! K1accuyecKux HHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus ceeta. udpakuronHas pemeérka. YcnoBre HaOMIOICHHs TJIaBHBIX MAKCUMYMOB
MIpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.

TexHuueckre YCTPONCTBA U TEXHOJOTMYECKHME TMIPOLIECCHI: OYKH, Jyma, MEpPUCKOIL,
¢doToanmapar, MUKPOCKOII, TPOSKIIMOHHBIN armapar, MPOCBETICHHE ONTHKHU, BOJIOKOHHAS ONTHKA,
Tu(paKIHOHHAS PEIETKA.



Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeinoMieHUsl CBETA.

Habnronenue moaHOTO BHYTPEHHETO OTpaskeHHs. MoJienb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB UYepe3 MIOCKONapalieIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBOWCTB M300pakKeHUM B JTMH3aX.

Mogenn MUKpOCKOIa, TEJIECKOIIA.

Habnronenue naTepdepeHnnu cpera.

HaGnrogenue 1BeToB TOHKUX TUIEHOK.

Hab6monenue mudpakiuu ceera.

N3ydenne quppakiiMOHHOMN pEmETKHU.

HaGnronenue audpakiinoHHOTO CHEKTpa.

HaGnronenue aucnepcun certa.

Habmronenue nonsipusauu cBeTa.

[IpuMeHeHne MoaSIPOUIOB I U3YICHHUST MEXaHUYECKUX HAPSKCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomolt, npaKmuKym.

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanme 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEMIECTBA (HA MPUMEPE KUIKHUX
JINH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JINH3HI.

[Tonyuenue n300paxkeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeecKOmu4eCKUX CHCTEM.

Ha6mronenue aqudpaxiyu, nHTEpdEpPEHITNN U TIOJIIPU3AINH CBETA.

N3ydenue nonsipuzanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUDIEKTPHKA.

N3ydenne nntepepeHIuu J1a3epHOTO U3TyUYEHHUS Ha JIBYX LIESX.

Habmonenue nucnepcuu.

Habmronenue u uccnegoBanre AUPPakIIMOHHOTO CIIEKTpa.

W3mepenue AuHBI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHHUs] CBETOIMO/1a TPU MOMOIIH TU(PAKIIUOHHON PElIETKH.

Pa3nen 3. OcHOBBI crienMAIbHONH TEOPUH OTHOCHTEJIHLHOCTH.

I'panunpl mpUMEHUMOCTH Kiaccudeckol wmexaHuku. [locTynmaTel crnenuanbHOM TeopHuu
OTHOCHUTEIILHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHON  WHTEpBAI. [IpeoOpazoBanus  Jlopenua. Ycnosue
MpUYUHHOCTH. OTHOCUTEIBHOCTH OJJTHOBPEMEHHOCTHU. 3aMe/JIeHHEe BPEMEHH U COKpAIIEHUE JITHHBI.

DHeprus U UMIYIbC PEISITUBUCTCKOMN YaCTHIIBI.

CBsi3b Macchl € YJHEPrUeH U UMITYJIBCOM PENATUBUCTCKON YaCTUIIbl. DHEPrUs MOKOSL.

Texuuyeckne YCTpPOHCTBA U TEXHOJIOTMUYECKHWE TMIPOLECCHl: CIyTHUKOBBIE MPUEMHUKH,
YCKOPUTEIHU 3apsKEHHBIX YaCTHII.

Y4eHUuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre MMIYNIbca W DHEPTHH PENSTUBUCTCKUX dacTHI] (1o ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YaCTUIl B MATHUTHOM TI0JIE).

Pa3nen 4. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601noeoii oyanusm.

PaBHOBeCHOE TEMIOBOE U3ITydeHHE (M3Ty4eHHEe a0COIIOTHO YEPHOTO Tela). 3aKOH CMElIeHUS
Buna. ['unoresa I[1nanka o kBaHTax.



@DOTOHBL. DHEPrHs U UMITYJIbC (POTOHA.

®otoadpdext. OnbiTol A. I'. CroneroBa. 3akoHbl hoTodPdexTa. YpaBHeHne DUHIITEHHA IS
dororddexra. «Kpacnas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B YaCTHOCTH, AABJICHHE CBETA HAa a0COJIIOTHO MOTJIOMIAIOIIYIO B a0COIIOTHO
oTpaxaroiyto nosepxHocts). Onbitsl I1. H. JIeOenena.

BosHoBbIE cBOMCTBa yactul. Bomssl ne bpoiurd. [lnuna BonHbI e bpoinst u pasmepsl
00TacTH JIOKaMU3aluy JIBIKYIIEHcS gacTulpl. KopryckynsipHO-BOJIHOBOW ayanu3Mm. Judpakuums
AJIEKTPOHOB Ha KpUCTAJLIaX.

Crnenuduka n3mepennii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckre yCTPOCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CHEKTPOMETP, (OTOIIEMEHT,
(hoTOIaTUUK, TYHHEIbHBI MUKPOCKOTI, COJTHEUHAs OaTtapesi, CBETOJUO/I.

Jemoncmpayuu.

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOTYIPOBOJHUKOB OT OCBEHIEHHOCTH.

Cseroanon.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

Uccnenosanue gporopesucropa.

N3mepenune nocrossaao# [1nmanka Ha ocHOBe uiccnenoBanus Gotodrddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HATIPSKEHHUS.

Tema 2. @uzuka amoma.

OMBITHI 10 UCCIIEIOBAHMIO CTpOeHUA atoma. [lnmanerapnas moaens atoma Pesepdopra.

[Tocrynatet bopa. M3nydyenue u morsomieHue (GOTOHOB MPU TMEPEX0Jie aToMa C OJHOTO
YPOBHSI HEPTUH HA APYTOM.

Bupgsl cnektpoB. CrieKTp YpOBHEHM S3HEPTUHU aToOMa BOJIOPO/IA.

CnoHTaHHOE U BBIHYXJCHHOE U3IydeHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: CHEKTPAJbHBIA  aHAIM3
(criekTpockom), Ja3ep, KBAaHTOBbIM KOMITBIOTED.

emoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

Ha6nronenue nuHeH4aThIX CIIEKTPOB.

YCTpOoKCTBO U ACUCTBUE CUETUNKA HOHU3UPYIOILIUX YACTHULL.

Onpeznenenre JUIMHBI BOJHBI JIJA3EPHOTO U3JIyYEHUS.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

HabGnronenue nuHeHYaToro CrexkTpa.

HccnenoBanue criekTpa pa3peKe€HHOr0 aTOMAapHOTO BOJOpPOAA M HM3MEPEHUE NOCTOSHHOU
PunGepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMaAPHBLIX YACMUY,.

Hyknonnas moxens siapa [eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe 4Mcio sfpa.
H3oTomsl.

PagnoaktuBHOCTh. Anbga-pacnaj. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JIyYEHHUE.

3aKOH paguoOaKTHBHOIO pacnaaa. PanuoakTuBHble wH30TONBI B mpupone. (CBolicTBa
MOHU3UPYIOIIETO W3JIy4eHUs. BiusHue painoakTUBHOCTH HA JKHUBBIE OpraHu3Mbl. EcTecTBEHHBII
¢doH uznyuenus. JJozumerpus.



DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sapa.

SAnepusie peakuuu. Jlenenue u cuHTe3 suep. SAnepusie peaktopsl. [IpoOieMs! yrpaBiaseMoro
TEPMOSIZICPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThl PA3BUTHS SIIEPHON IHEPTETUKH.

Mertoapl perucTpaldy U UCCIEA0BaHUS JIEMEHTAPHBIX YaCTHII.

@yH/IaMEHTAIIbHBIE B3aUMOJCUCTBUA. bapvOHBI, ME€30HBI M JenTOHbL. lIpencraBieHue o
CrannapTtHoit Mosienu. KBapk-riitooHHas MOJEIb aIpOHOB.

®usuka 3a npeaenamu CtanaaptHoi mojenu. TémHast Matepust U TEMHAs SHEPIUsL.

EnuncTBO (hMznveckoit KapTUHBI MHpA.

TexHuueckre yCTpOWCTBAa M TEXHOJIOTMUECKHE MPOIIECCHl: JO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN PEAKTOP, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAST TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadpusim).

UccnenoBanue paanoakTuBHOTO (JOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune noryorieHus: 6eTa-4yacTull aTFOMHUHHEM.

Pa3nes 5. DiieMeHTHI ACTPOHOMMH U ACTPO(PHU3NKH.

Otamnbl pa3BUTUA acTpoHOMUH. [IpuKkiamgHOe U MHUPOBO33PEHUYECKOE 3HAYCHUE ACTPOHOMMH.
[IpuMeHMOCTh 3aKOHOB (DU3HUKH IS OOBSICHEHUS TTPUPOJIBI KOCMHYECKIX 0OBEKTOB.

Metonpl  acTpoHOMHUYECKUX ucciaenoBaHuil. (COBpPEMEHHBIE ONTHUYECKUE TEIECKOTIbI,
pagroTeNIecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IIIAHETHI, UX BUANMOE JIBUKCHHUE.

Conneynas cucrema.

Counniie. ConHeyHas akTUBHOCTh. Mictounuk 3Heprun CoHIa 1 3BE3.

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMMa «CneKkTpaiabHbII KIacC — CBETUMOCTbBY.
3BE3abI TJIaBHOM MOCIEN0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTELY I 3BE3 IJIaBHOU
[IOCJIEN0BATENBHOCTH. BHyTpeHHee crTpoeHue 3BE34. COBpPEMEHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUH U 3BoJIroIMK COJIHLIA U 3BE3]T. DTanbl )KU3HU 3BE3].

Mineunsiii [1yte — Hama ["anmaktuka. [lonoxxenue m nwkenue ConHua B [Namaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B sApax rajJakTUK.

Bcenennas. Pacmupenue Bcenennoil. 3axkon XaO0Oma. Pazberanue ramaktuk. Teopus
Bosbioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus.

Habmonenus 3B€3qHoro HeGa HEBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUN JJIs1 OTIpE/IeTICHHsI MT0JI0KEeHUsI HEOeCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro MoyIapust U sIpKue 3BE3/bL.

Habmronenus B Teneckon JIyHbl, TIaHeT, TYMAHHOCTEH U 3BE3AHBIX CKOTLICHHIA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl M3MepeHus (pU3NUECKUX BEIMYUH C UCIOJIH30BAHUEM AHAJIOTOBBIX U IHU(PPOBBIX
U3MEpPUTENBHBIX TMPUOOPOB U  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIbHBIE MMOTPEIIHOCTH U3MepeHul Gpu3ndeckux BeandnH. OleHKa TpaHUll OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, MCCIEIOBAHUN 3aBUCHUMOCTEH (PU3NYECKUX BEIUUHH,
MPOBEpKa TPEUIOKEHHBIX THUNOTe3 (BBIOOp M3 paboOT, OMUCAHHBIX B TEMATHUECKUX pa3fenax
«YYeHHUeCKU IKCIIEPUMEHT, 1a00paTopHbIe pabOTHI, MPAKTUKYM)).

O0o0maroniee noBTOpPEHUeE.



O06o006mIeHrne U cucTeMaTH3aIMs COACPKaHUs pas3zieNioB Kypca «MexaHukay, «MoJekyaspHas
¢u3uka u TepMOIUMHAMHKA», <«DIeKTpoauHamuka», «Komebanuss u BoJHB), «OCHOBBI
CIEUMANIBbHON TEOpUU OTHOCHUTENbHOCTHY, «KBaHTOBas ¢usuka», «IIEMEHTH aCTPOHOMHUHU U
acTpO(U3HKNY.

Ponp ¢u3uku 1 acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUIECKON, COIMATBHON U 3TUYCCKOM
cdepax IEATETHHOCTH YEJIOBEKa, POJIb M MECTO (PM3MKH M aCTPOHOMHH B COBPEMEHHON HAyYHOUH
KapTUHE MHpa, 3HAUYCHHWE OINMCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTENbHOH U
MPOTHOCTUYECKON (QYHKIMHA (DU3NYECKOH TEOpUH, poib (PU3NYECKOH TEeopuH B (HOPMHPOBAHUU
MPEJCTaBICHUN O (PU3UUECKON KapTHHE MHpPa, MECTO (DPM3NYECKON KapTUHBI MUpPa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJACTABICHUN O IIPUPOJE.

MexnpeaMeTrHblie CBA3H.

N3yuyenue kypca ¢usuku yrinyOna€HHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ y4€TOM
COJIepKaTelbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpapuu
U TEXHOJIOTHUH.

Mescnpeomemmnvie nonamus, C6A3AHHLIE C UZYYEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAy4HbI QakT, runore3a, (u3nueckas BeIWYMHA, 3aKOH, TEOpHs, HaOI0IeHHeE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE, MOJIEIb, U3MEPEHHE, MOIPEIIHOCTH W3MEPEHHUM, U3MEPUTEIbHBIC
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peunieHUEe CUCTEMbl ypaBHEHUU. TpuUroHoMmerpuueckue (QyHKUHU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpel M uX
MPOEKIIMM Ha OCH KOOpPJAUHAT, CJIO0KEHHE BEKTOpoB. I[IpoM3BOJHBIE 3€MEHTapHBIX (DYHKIUH.
[Tpu3Haku nooOus TPEYroNbHUKOB, ONPeAEICHNE TUIOMAAN IUNIOCKUX (GUryp U 00bEMa Tell.

Buonozua: snekrpuueckue sBICHUS B )KUBOM MpUpOE, KoJeOaTelbHble IBUKEHUS B AKUBOU
IIPUPOJAE, DSKOJOTMYECKME PHUCKM IPU IPOU3BOJACTBE DJICKTPOIHEPTHH, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIEH Cpelbl, YIbTPAa3BYKOBas [UAarHOCTHKAa B MEIMIMHE, ONTHYECKUE
SBJICHUSA B )KMBOW IIPUPOJIE.

Xumusa: CTpOGHHE AaTOMOB U MOJIEKYJN, KpHUCTaUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

TI'eocpaghua: marHuTHblE TONIOCa 3€MJIM, 3aJIe)KM MAarHUTHBIX pyJ, (OTOChEMKA 3€MHOM
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, JJIEKTPOIBUIATENb
SlkoOu, reHepaTop IEPEMEHHOTO TOKa, WHAYKLIMOHHAs Ieuyb, JHMHUU DJEKTpolepeady,
AJIEKTPOJBUraTellb, pajap, pagUoONpUEMHHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIABTPAa3BYKOBasi JMArHOCTHKA B TEXHHMKE, IPOCKUMOHHBIN ammapaTr, BOJIOKOHHAs OITHKA,
coJIHeyHasi 6atapesi, CIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJIOTHUECKUE aCTEeKThl €€
pa3BUTHSL.
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Paznea 1. JIEKTPOJANHAMUKA

1.1

MaruuTtHoE 10J1e

14

B3aumozelicTBUE TOCTOSHHBIX
MarHdTOB ¥ MTPOBOHUKOB C TOKOM.
MarnutHoe nosie. Bektop
MarHuTHOW UHAYKIUU. [IpuHIun
CYTIEPIIO3UIINY MAaTHUTHBIX MTOJIEH.
JIMHUM MarHUTHOW MHAYKIUH.
MarauTtHoe 1oJie MPOBOJHHKA C
TOKOM (TIPSIMOTO TTPOBOIHHKA,
KATYIIKA U KPYTOBOTO BUTKA).
OmpiT Opcrena. Cuna Ammepa, e€
HarpaBlieHHe U Moayib. Criia
JlopeHiia, e€ HanpaBlieHHE U
MOAYJb. J[BI>KEHHE 3apsyKEHHOU
YaCTHIIBI B OTHOPOTHOM
MarHWTHOM T1olie. Pabora cuitbt
Jlopenua. MarautHoe nosne B
BeniecTBe. PeppoMarHeTHky,
napau JuaMarHeTHKY.
TexHuueckue yCcTpoicTBa U
TEXHOIIOTUYECKHE MTPOIECCHI:
MIPUMEHEHHE TOCTOSHHBIX
MAarHUTOB, 3JIEKTPOMArHUTOB,

TIpoBeneHne KOCBEHHBIX U3MEPEHU N
cuibl AMIiepa, IpOBEACHHE
KCCIIEJIOBAHUS 3aBUCHMOCTEN MEXKTY
(1)I/ISI/IT-IGCKI/IMI/I BCIIMYMHAMU U OITBITOB
10 TIPOBEPKE MPEATIOKEHHON
TUTIOTE3BI TP U3YYCHUHN JCHCTBUS
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM, B3aMMOJICHCTBYS IIPOBOAHHUKA
C MarHuTHBIM noneM. Onpenenenre
a0COIIOTHBIX U OTHOCHUTENBHBIX
MOTrPeIIHOCTeN U3MepEeHU
¢dbm3uvecknx BenumauH. OeHKa TPaHMIT
norpemHocte. MccnenoBanue
MarHATHOTO TTOJISI TIOCTOSTHHBIX
MarHnTOB, CBOIMCTB (peppOMarHeTHKOB.
OnpeneneHue ycaoBui
MPUMEHUMOCTH MOZEIH OTHOPOIHOTO
MarautHoro nonsi. Onpenenenve
HaIpaBJIeHHUs] HHIYKIIUA MarHUTHOTO
TIOJISt TIPOBOJHHUKA C TOKOM, CHITBI
Awmrnepa u cunbl Jlopenua. U3yuenune
KapTUHBI JIMHUH WHIYKIIUN

bubanoreka
1IOK
https://m.edsoo
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TECTEP-MYJIBTUMETD,
3JIeKTpoBUTATENb SIK00H,
YCKOPUTENN DJIIEMEHTAPHBIX YaCTHILL

MAardvTHOI'O I10JIA ITOJOCOBOI'O 1
MOJIKOBOOOPA3HOT0 MOCTOSHHBIX
MAarauToOB, JJIMHHOI'O ITPAMOI'O
MPOBOJTHUKA, 3aMKHYTOI'O KOJIBIIEBOT'O
MIPOBOJIHUKA, KATYIIIKH C TOKOM.
OO0bsCHEHNE B3aUMOJCUCTBHS IBYX
ITPOBOAHUKOB C TOKOM, [IeﬁCTBPISI
cuiibl JIopeHila Ha HOHBI AJIEKTPOJIUTA.
Halnrogenne qBrKeHUS MydKa
QJICKTPOHOB B MaroHuTHOM I10JI€C.
M3ydenue npuHMmna 1eicTBUs
3JIEKTPOU3MEPHUTEIILHOIO ITPHUOOpa
MaFHHTOBJ’[eKTpH‘IeCKOﬁ CHUCTCEMBI.
Penienune pacu€THbIX 3a7a4 C IBHO
3aJJaHHOM W HESIBHO 3aJaHHOU
(bu3UYECKON MOJCIBIO C
WCIIOJIH30BAHMEM OCHOBHBIX 3aKOHOB H
thopmyn o Teme «MarHuTHOE TTOJIEe.
Pemenne kauecTBeHHBIX 3a7ad,
TpeOYIOMUX MPUMEHEHUS 3HAHUH 110
Teme «MarautHoe Tomie».
OO0bsacHeHre yCTPOHUCTBA U IPUHITHIIA
JIEACTBHSI SJICKTPOMATHHUTOB,
TecTepaMyIbTHMETPA,
anekTpoaBurarens Sxodwu,
YCKOPHUTENEH dJIeMEHTapPHBIX YacTHII.
OOBbscHeHrEe TPUMEHEHUS
TTOCTOSTHHBIX MATHUTOB

1.2

DneKTpOMarHuTHas
WHIYKIUS

13

SIBneHue 31eKTPOMAarHUTHOM
uHayknuu. [Torok Bekropa

HpOBe,I[eHI/Ie HUCCICOOBAHUA
3aBUCHMOCTEH (1)I/I3I/I‘ICCKI/IX BCIINMYHMH U

Bbubaunoreka
LHOK




MarHuTHoU nHaykIuu. J1C
HUHIYKITUU. 3aKOH
3JICKTPOMArHUTHOM UHTYKITUU
®apanes. Buxpesoe
anekTpuueckoe noie. Toku Dyko.
O/JIC uaayKIIMU B TPOBOTHUKE,
JBIDKYIIEMCSI B OHOPOTHOM

MarHuTHoM noje. [Tpasuio Jlenna.

WnnyxkrtuBHocTs. Kartymka
WHIYKTUBHOCTH B TICTIH
TTOCTOSTHHOT'O TOKA. SIBIeHUE
camomHaykmu. DJC
CaMOWHIYKIIUH. DHEPTH
MarHUTHOTO MOJIs KaTYyIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE ITOJIE.
TexHuueckue ycTpoicTea u
TEXHOJIOTUYECKUE TTPOIIECCHI:
WHIYKUUOHHAS II€Yb, COJICHOUI,
3alUTa OT JIEKTPU3ALUU TeIl PU
JIBIDKEHUH B MAarHUTHOM IT0OJI€
3emu

OIIBITOB TIO MTPOBEPKE MPETI0KESHHON
THUIIOTC3bI ITPU U3YYCHUU ABJICHHUA
3JIEKTPOMAarHUTHOW MHAYKITUU.
Onpenenenrie HHAYKIUHA BUXPEBOTO
MarauTHOro mosst. OnpeneneHue
a0COJTIOTHBIX U OTHOCHUTEIIBHBIX
MIOTPEIIHOCTEN U3MEPEHUI
(uzrueckux BenuunH. OlEHKa TPaHUIl
MOTPEITHOCTeN. DKCIepUMEHTaIbHOE
n3ydeHue npaswia JleHna.
HccnenoBanue siBiieHust
caMomHAyKIuH, 3aBucumoctu DJ[C
CaAaMOMHIYKIIUU OT CKOPOCTHU
M3MEHEHWSI CUJIBI TOKA B TIETIH.
W3ydenune najgeHuss MarunTa B
aJIOMHHUEBOH (MEIHOM) TpyOe.
Coopka MOJIeNH JIEKTPOMAarHUTHOTO
rerepaTopa. Permenne paca€rupix
3a/1a4 C SIBHO 3a/JaHHON U HESIBHO
3aJaHHON (PH3UYECKON MOIENTBIO C
WCTIOJIH30BAHIEM OCHOBHBIX 3aKOHOB H
¢dopmyn o TeMe «IIeKTpOMarHuTHAS
WHAYKIUD». Perrenne kauecTBEHHBIX
3a/1a4, TPeOYIOIMX MPHUMEHEHHS
3HaHUU 1O TeMe «DJIEKTPOMarHuTHAs
UHAYKIUD. OObSICHEHNE OCHOBHBIX
TIPUHIIATIOB JIECTBUS TEXHUYECKHIX
YCTPOWCTB U TEXHOJIOTHUECKUX
MPOIIECCOB, TAKUX KaK: WHAYKIMOHHAS
TeYb, COJICHOU I, 3aIUTa OT
AJIEKTPHU3AIUH TN MIPH JBHKEHUHU B

https://m.edsoo
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MarHuTHOM moje 3emuu. Pabora B
rpyImax npu 00CyXISHHH BOTIPOCOB
MEKIPEAMETHOTO XapakTepa
(mampumep, o Teme
((9HeKTpOMaFHHTHI)Ie SABJICHUSA B
MIPUPOIL))

Hroro no pazneny

27

Paznea 2. KOJIEBAHUSI 1 BOJIHbBI

2.1

Mexannueckue
KOJIeOaHUs

10

KonebarenbHas cucrema.
CB00OOIHBIE KOTeOaHNs.
I'apmonndeckue KoneOanms.
Kunematuueckoe U [TUHaAMHUYECKOE
oIHiCaHue. DHEPreTHIECKOE
onrcaHue (3aKOH COXpaHECHUS
MEXaHUYEeCKOU dHeprun). BeBox
JTUHAMUYECKOT'0 OIMCAHUS
TapMOHHYECKUX KOJIeOaHNH U3 UX
JHEPTEeTUIECKOTO 1
KHHEMAaTHYECKOT'O OIMCAHMUSI.
Ammumatyna u ¢asza KonebaHu.
CBs13b aMIUTUTY /B! KOJTEOAHHIHA
HCXOIHOU BEIUYHUHBI C
aMIUTATyIaMU KonebaHui eé
cKkopocTu u yckopenus. [lepuon n
yactoTa konebanuii. [lepron
MAaJIBIX CBOOOIHBIX KOJICOAHU
MaTeMaTUYECKOI0 MasTHHKA.
Ileprox cBOOOAHBIX KOIEOAHMIH
MPYXKHHHOTO MasiTHUKA. [loHsATHE O

TIpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCIIEJIOBAHUS 3aBUCHMOCTEN MEXKTY
(1)I/I3I/IT-IGCKI/IMI/I BCIIMYMHAMU U OITBITOB
I10 MPOBEPKE NPETIOKEHHOU
TUITOTE3bI TP U3YYCHUHU KOIeOaHUH
HUTSHOTO U MPY>XUHHOTO MasiTHUKOB,
BBIHYX/ICHHBIX ¥ 3aTYXaOIINX
MeXaHWYEeCKHX KoJeOaHUH.
OnpeneneHne abCOMIOTHBIX U
OTHOCHTEJIBHBIX ITOTPEITHOCTEH
M3MepeHn (PM3NUECKUX BETUYHH.
OreHka rpaHuI] MOrPENTHOCTEH.
HaGmroienne He3aBUCHMOCTH TIeproa
MaJIbIX KOJICOaHHH Ipy3a Ha HUTH OT
aMIUTATYIBL. DKCIIEPUMEHTATbHAS
MIPOBEPKa 3aKOHA COXPAaHEHUS JHEPTUU
MIpH KOJIEOaHMSX Tpy3a Ha IPYKHUHE.
HaG6nronenue pe3onanca.
Onpenenennie ycioBui
MPUMEHUMOCTH MOZETTH
MaTEeMaTUYECKOT0 MasiTHAKA

bubanoreka
1IOK
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3aTyXawIuX KoJIeOaHHsIX.
BriHyxaeHHBIC KOTEOaHHS.
Pe3onanc. PesonaHcHast kpuBasi.
Bnusinue 3aTyxaHus Ha BH]
PE30HAHCHOM KPUBOM.
ABTokonebanus. TexHuueckne
YCTPOMCTBA U TEXHOJIOTHYECKUE
MPOIIECCHI: METPOHOM, Yachl,
Ka4elu, My3bIKaJlbHbIE
WHCTPYMEHTHI, ceficMorpad

HNCAJIBHOIO IPY>XUHHOI'O MasATHUKA.
Pelienne pacu€THbIx 3a/1a4 ¢ SBHO
3aJJaHHOM M HESBHO 3aJJaHHOI
(huznvecKol MOAENbIO C
WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
hopmyn o Teme «MexaHuUecKue
Konebanmsy. Penenne kauecTBEHHBIX
3a/1a4, TpeOYIOMUX TPUMEHEHUS
3HaHUM 1o TeMe «MexaHnyecKkue
Konebanus». OObsICHEHHE yCTPOiiCTBa
Y MpUHLIUNA JEUCTBUS METPOHOMA,
4acoB, Kayesiei, My3bIKalbHbIX
WHCTPYMEHTOB, ceificMorpada.
Hcnonp3oBanue | T-rexHomoruit mpu
paboTe ¢ TOMOTHUTENHHBIMHU
UCTOYHUKAMH WHPOPMAIWH IO TEME,
WX KPUTHYECKUH aHaN3 M OI[eHKa
JIOCTOBEPHOCTH

2.2

DNeKTpOMAarHUTHBIC
KOJIeOaHUs

15

KonebaTensHbIi KOHTYD.
CB00OOIHBIE 2ITEKTPOMArHUTHBIC
KoeOaHus B HICATbHOM
Koe0aTeTbHOM KOHTYDE.
®opmyna Tomcona. CBsi3b
aMIUTUTYZBI 3apsiia KOHAEHcaTopa
C aMIUIUTYAON CHIIBI TOKA B
KonebaTeTbHOM KOHTYpe. 3aKOH
COXPaHEHUs! SHEPTUU B HCaIbHOM
K0JIe0aTEeTbHOM KOHTYPE.
3aryxaromnye 3JIeKTPOMarHuTHbIE
konebanus. BeiHyXIeHHBIE

TIpoBeneHne KOCBEHHBIX U3MEPEHUN U
HCCIEI0BAHUS 3aBUCUMOCTEN
(u3nYEeCKUX BEWYHH MTPH U3YIEHUU
AJIEKTPOMArHUTHBIX KOJIEOaHUN 1
Lenel NepeMeHHOro ToKa.
Omnpenenenrie aOCOMIOTHBIX H
OTHOCHTEJBHBIX ITOTPEITHOCTEH
M3MepeHn (PM3NUIECKUX BETUYHH.
OLeHKa rpa”ul] MOrpenHocTel.
N3yuenue ycTpoicTBa U MpUHIMIA
neiicTBust Tpancdopmaropa.
HaGmroienune 31eKTpoMarHuTHOTO

bubanoreka
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QJICKTPOMAaruauTHLIC KOHe6aHI/IH.
Ilepemennsblil TOK. MOIIHOCTD
IMEPEMEHHOI 0 TOKaA. AMHJ’II/ITYZ[HOC
U JIEHCTBYIOIIEE 3HAUCHUE CUJIBI
TOKa U HAIPSDKEHUS IPU
pasnuuHOi (popMe 3aBUCUMOCTH
MIEPEMEHHOI'0 TOKa OT BPEMEHHU.
CunyconnanbHbIN TIepeMEHHBIH
TOK. Pe3uctop, KoHaeHcaTop u
KaTylKa HHAYKTUBHOCTH B LCIIN
CHHYCOUIATHFHOTO ITEPEMEHHOTO
ToKa. Pe3oHaHc TokoOB. Pe3oHaHC
HanpspkeHui. MneanbHbli
tpancopmarop. [IpousBoxacTso,
nepemada u norpedaeHmne
3JIEKTPUYECKON IHEPTUH.
DKOJIOTHYECKUE PUCKH TIPH
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ucnonp3oBaHus
3JIEKTPOIHEPIUU B TOBCEAHEBHOU
JKU3HU. TEeXHUYECKHE YCTPOHCTBa
1 TEXHOJIOTMYECKUE IPOLECCHI:
ANEKTPUYECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOr0 TOKa, TUHUU
ANeKTponepenay

pe3oHaHca. M3ydeHne ocuuuiorpaMm
3JICKTPOMAarHUTHBIX KOJICOaHHIA.
Pelienne pacu€THbIx 3a/1a4 ¢ SBHO
3aJJaHHON M HESBHO 3aJJaHHOMN
(huzndeckol MOJIENbIO C
WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
hopmys o Teme «DJIEKTPOMAarHUTHBIE
Konebanmsy. Penenne kauecTBEHHBIX
3a/1a4, TpeOYIOMUX TPUMEHEHUS
3HAHHUN IO TeMe «DIEeKTPOMarHUTHHIE
konebanus». CpaBHEHHE
MEXaHUYECKHX U 3JICKTPOMArHUTHBIX
konebanuii. O0bsICHEHNE yCTPONHCTBA
Y MpUHLIUNA ASUCTBUA
3JIEKTPUYECKOr0 3BOHKA, TeHepaTopa
MEPEMEHHOI0 TOKa, JTMHUN
anekTporepenad. OnpeneneHne
YCIIOBHH MPUMEHUMOCTH MOJIENTH
U7eaJbHOro KoJe0aTenbHOr0 KOHTYpA.
AHanu3 1 OlIeHKa NOCIEACTBUI
MCTIOJIB30BAHMSI PA3JIMYHBIX CIIOCOO0B
MIPOU3BOJICTBA AIIEKTPOIHEPTHH C
MO3ULUNA SKOJIOTHYECKON
0e30IacHOCTH; TIPEACTABICHHIHA O
paIiOHATBEHOM MIPUPOIOTIONE30BaHUN
(B Tiporiecce MOATOTOBKY COOOIIESHHH,
BBITIOJTHEHUH TPYIITIOBBIX IMPOEKTOB)

2.3

MexaHnueckue u
3JIEKTPOMAarHUTHbIE
BOJIHEI

10

MexaHuuecKue BOIHBI, YCIOBHS UX
pacnpoctpanenus. [lonepeunsie u
nponosbHble BonHbI. [lepuon,

Hab6mronenune obpazoBanus u
pacripoCTpaHEHHS MOMEPEUYHBIX U
MPOJIOJBHBIX BOJH, OTPAXKCHUS U

bubaunoreka
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CKOPOCTH PaclpoCTpaHeHUs U
JutrHa BONHBL CBOMCTBA
MEXaHUYECKHX BOJIH: OTPAKEHHE,
nperoMIIeHHe, UHTepPEPEHIUS 1
mudpakiws. 3Byk. CKOPOCTh
3ByKa. [ poMKocTh 3Byka. Beicora
toHa. TemOp 3Byka. lllymoBoe

3arpsi3HEHHE OKPYIKAKOIICH CPEIbl.

9HeKTpOMaFHI/ITHBIe BOJIHBI.
YcnoBus uziydeHus
QJICKTPOMAardiMuTHBIX BOJIH.
B3anmMHas opueHTanus BEKTOPOB
B, E”, U B 5JIeKTPOMAarHUTHON
BonHe. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH!
OTpaXkeHUe, IIPEIOMIICHHUE,
nossipu3anys, HHTepdepeHnns u
muadpakmus. [kama
3JIEKTPOMAarHUTHBIX BOJIH.
[IpumMeneHue 3MEKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY.
[IpuHIUIBI panuocBs3u U
TeneBuAeHU. Paanonokamnus.
OJeKTpOMarHuTHOE 3arps3HeHNe
OKPYXAaIOLIEH CpeIbl.
TexHuueckrue yCTponcTBa U
NPaKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBI,
pazap, paauonpuéMHUK,
TENEBU30p, aHTEHHA, TeledoH,

TpenoMIIeHHs, HHTep(EepEHIINN 1
JUQpaKkIuy MEXaHHYECKUX BOJIH,
aKyCTHYECKOI'0 PE30HAHCa, CBSI3U
TPOMKOCTH 3BYKa U BBICOTHI TOHA C
aMIUTUTYION ¥ YaCTOTOH KoJleOaHuH.
N3ydyeHue CBOWCTB yIbTPa3ByKa U €ro
npuMeHenus. MccnenoBaHue CBOMCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE,
MpesoMJIeHHE, TOIAPU3aLUA,
Tdpakius, nHTepdepeHIHS.
Ob6napyxeane HHPPaKpPacHOTO U
YIBTPaUOIETOBOTO U3y CHHH.
CpaBHEHHE MEXaHUIECKUX H
3JIEKTPOMArHUTHBIX BOJIH.
OrnpeneneHue ycaoBui
HIPUMEHUMOCTH MOJIEIU
TapMOHUYECKOW BOJIHBI. Perienue
Ka4eCTBEHHBIX 3a/1a4, TPEOYOLIIHNX
IPUMEHEHHs 3HaHUil 110 TeMe
«MexaHNUYECKHE U 3JIEKTPOMAarHUTHBIE
BOJIHBIY. M3yueHue napaMerpoB
3BYKOBOU BOJHBL. M3yuenue
pacrpocTpaHeHusl 3BYKOBBIX BOJIH B
3aMKHYTOM IIPOCTPAHCTBE.
OOBbscHeHrEe yCTPOHUCTBA U MIPUHITHIIA
JIEWCTBUS MYy3bIKATbHBIX
MHCTPYMEHTOB, pajapa,
panuonpruéMHIKa, TEIEeBU30pa,
aHTeHH#I, Tenedona, CBY-neun.
OOmbsicHEHNE yIBTPa3ByKOBOM
JMAarHOCTUKU B TEXHUKE M MEIUIIMHE.

.ru/39859ef1
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CBY-neun, ynpTpa3ByKoBas
JUarHOCTUKA B TEXHUKE U
MeIULIIHE

HUcnonszoBanue | T-TexHonoruii npu
paboTe ¢ TOMOTHUTEIBHBIMU
WCTOYHUKAMH HHPOPMAIHH TI0 TEME,
UX KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH. AHAJIN3 U OI[EHKa
IIOCJIEACTBUI IIYMOBOT'O U
3JIEKTPOMarHUTHOT' O 3arPsS3HEHUS
OKpY>Kalolllel Cpe/ibl C O3ULIHMA
9KOJIOTHUYECKOH 0€30I1acHOCTH;
MPEACTaBIEHUN O pallioOHaIbHOM
MIPUPOJIOTIOIB30BAHUH (B MpoOIIEcCe
MOJITOTOBKH COOOIIEHUH, BHITTOTHEHUH
TPYIIOBBIX TPOEKTOB)

2.4

OnTuka

25

IIpsimonuHelHOE pacpocTpaHEHUE
CBeTa B OIHOPOJHOM cpene. JIyu
cBeTa. ToueuHbIi HCTOYHUK CBETA.
OtpakeHue cBeTa. 3aKOHBI
orpaxkeHus ceera. [loctpoenwne
n300pakeHNH B TUIOCKOM 3€pKaie.
Cdeprueckure 3epkara.
IIpenomienue cBeTa. 3aKOHBI
TIpenoMIIeHUS cBeTa. AOCOTIOTHBIN
ITOKa3aTelNb MPETOMIICHUS.
OTHOCHUTENBHBII NOKA3aTENb
npenomienws. [locrosHCTBO
YacTOTHI CBETA U COOTHOIIIEHUE
JUTAH BOJTH TIPH TIEpEX0JIe
MOHOXPOMAaTHYECKOT'O CBETa Yepe3
TPaHUITy pa3zena IByX ONTHYECKUX
cpen. Xon ay4ei B mpu3Me.

HaOaronenue onTHYecKuX SIBJICHUH,
MPOBeICHNE KOCBEHHBIX H3MEPCHUM,
HCCIICAOBAaHUS 3aBUCUMOCTEI
(bU3MYECKUX BEIUMYMH U OIBITOB T10
MIPOBEPKE MPEMITOKCHHON THIIOTE3bI
TIPY U3YYE€HUH SIBICHUHN MPEITOMIICHUS
CBETa Ha TpaHUIle pa3zerna IByX Cpel,
TIPEITIOMJICHHSI CBETa B COOMpAroIieil 1
paccenBaroIel TNH3aX, BOITHOBBIX
CBOMCTB cBeTa. HaOmoaeHne moIHoro
BHYTPEHHETO OTPaKEHUsI, U3yUCHHE
Mozenu ceeroBona. Ilomyuenue
M300pakeHUs B CUCTEME U3 TUIOCKOTO
3epKaja " JHH3bI, B CHCTEME U3 JIBYX
muH3. KoHcTpynpoBanue
TEIIECKOMUYECKUX cucTeM. M3ydueHne
TIOJISIPU3AIINH CBETa, OTPAXKEHHOTO OT

bubanoreka
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Hucnepcus cBera. CIOXKHBIN
cocras Oesoro cBeta. L[Ber.
[TommHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHBIA yroi MoJIHOTro
BHYTPEHHETO OTPAXKEHHUSL.
Cobuparorire 1 pacceHBaIOIINe
nuH3bl. ToHkas nuH3a. DoKycHoe
paccTosiHUE U ONITHYECKast cuia
TOHKOM JIMH3BI. 3aBUCHUMOCTH
(hOKYCHOr0 PacCTOSTHUS TOHKOM
cheprudecKol JTMH3BI OT eé
TCOMETPHUHN U OTHOCUTEIILHOT'O
MOKa3aTeNs MPETOMIICHHS.
®opmysna TOHKON JTUH3BI.
VBenuueHune, 1aBacMoe JTUH30H.
Xon Jty4a, IPOIIEAIIEro JINH3Y MO/
MIPOU3BOJIHBIM YTJIOM K €€
TJIaBHOW ONTHUYECKON OCH.
ITocTpoenune n300pakeHMit TOIKN
H OTpe3Ka MPSMOHA B COOMPAFOIITHX
1 PacCenBAIOIINX JIMH3AX U UX
cucremax. OnTuyeckre MpruOOPHL.
Pazpemraromas cioco6HOCTh. ['Ma3
KaK ONTHYECKas CHCTEMA.
[Ipenensr npuMeHIMOCTH
T€OMETPUYECKON ONTUKH.
BonHoBas ontuka.
WnTepdhepennus ceera.
KorepeHTHbIE HCTOYHUKHY.
YcnoBus HabMOACHUS
MaKCUMyMOB U MUHHMYMOB B

IMMOBCPXHOCTHU JUIJICKTPUKA, U3YYCHUC
UHTEP(EPEHINY JIA3EPHOT0 U3TYUCHUS
Ha 1Byx mensax. [Tonydenue cnekrpa
U3JTy4YeHHsI CBETOIMO 1A TIPY TIOMOIIU
TQpakIMOHHON pemérku. Pemenne
pacu€THBIX 3a]1a4 C SIBHO 3aIaHHOU U
HESIBHO 33JJaHHON (hU3UYECKOI
MO/IENIBIO ¢ UCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB M (POPMYJI 10 TEME
«OnTrukay. Pemrenne kaueCTBEHHBIX
3a7a4, TPEOYIOMNUX TPUMEHEHHS
3HaHUH 10 Teme «ONTHKa.
ITocTpoenue u pacuér n300pakeHUIH,
C03/1aBa€MbIX TUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M. OTpenencHne
YCIIOBHI MPUMEHUMOCTH MOJENTU
TOHKOM JIMH3bI; TPAHUI]
MPUMEHUMOCTH T€OMETPHYIECKON
ontukn. OO0bsICHEHNE 0cOOEHHOCTEH
MPOTEKAHUS ONTHIECKUX SBIICHHIH:
HHTepEepeHIINH, TUHPAKITAH,
JTUCTIEPCHH, TTOTHOTO BHYTPEHHETO
orpakeHus. OOBsICHEHNE YCTPOHCTBA
Y TIPUHIUIA IEWCTBUS OYKOB, JTYIIHI,
nepuckona, oroanmnapara,
MHUKPOCKOTIa, TPOEKITMOHHOTO
arnmapara, MU PaKIMOHHON PelIéTKy,
BOJIOKOHHOH onTHKH. OOBsICHEHNE
MIPOCBETIIEHUs ONTHKHU. Pabora B
rpynmnax npu o0CyKJIeHHH BOITPOCOB
MEXKIIPEIMETHOI'0 XapaKTepa




uHTEep(EpEHIIMOHHOM KapTHHE OT
JIBYX KOT€PEHTHBIX HCTOYHHKOB.
IIpuMepsl KilTacCHYECKUX
UHTEp(EPEHIIMOHHBIX CXEM.
Hdudpakuust ceera.
Jdudpakipionnas pemérka.
YcioBue HaOMIOICHUS TIaBHBIX
MaKCHUMYMOB TIPH MaJICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha
TQPaKIHOHHYIO PEMETKY.
ITonspusanus ceera. Texunueckue
YCTPOMCTBA U TEXHOJIOTHYECKUE
MIPOIIECCHI: OYKH, JIYIIa, TIEPUCKOIL,
(dhoroanmnapat, MUKPOCKOII,
MPOEKIIMOHHBIN anmapar,
IPOCBETIICHHUE ONTHKH,
BOJIOKOHHAS OITHKA,

T paKIMOHHAS PEIIETKA

(mampumep, o Teme «CBETOBBIE
SIBIICHUS B IIPUPOJIEN)

Utoro no pazneny

60

Pazjen 3. OCHOBBI CHEIIUAJIbHON TEOPUM OTHOCUTEJLHOCTH

3.1

Ocuosel CTO

I'panuiel npUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
ITocTynaTel cienuanbHOR TEOpUU
OTHOCHUTEIHHOCTH.
IIpocTpaHcTBEHHO-BPEMEHHOM
unTepBai. [IpeodpazoBanus
Jlopenua. YcinoBre NpUUNHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMeJIEHNE

IIpoBeneHrne KOCBEHHBIX U3MEPEHUI
MMITYJIbCA U SHEPTHH PESITUBHCTCKUX
yactail (110 ¢poTorpadusM TPEKOB
3apsHKEHHBIX YaCTHLl B MATHUTHOM
moJie). AHaJIN3 B OITHCaHNE
(hu3nYeCKUX SBICHUH C
UCIIOJIb30BAHHUEM T10CTYJIaTOB
CHeUaIbHON TEOPHH
oTHocuTenbHOCTH. OOBsSICHEHNE
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LHOK
https://m.edsoo
.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

BPEMEHU U COKPAILEHUE JIUHBI.
OHeprus ¥ UMITYJIbC
penATUBUCTCKON yacTulbl. CBs3b
MAacChl C 3HEPIrUel U UMITYJIbCOM
PENSITUBUCTCKON YaCTHILIBI.
OHeprus mokos. TexHudeckne
YCTPOICTBA U TEXHOJIOTMYECKHUE
IIPOLIECCHI: CITYTHUKOBBIE
MPUEMHUKHU, YCKOPUTEIN
3apsSKEHHBIX YaCTHI]

MIPUHLIMIIA AEHCTBUS CITyTHUKOBBIX
MPUEMHHUKOB, YCKOPUTENEH
3apsKEHHBIX YaCTHUI

Hroro mo pazgeny )

Pasnea 4. KBAHTOBASI ®PU3UKA

KopnyckyinsipHo-

4.1
BOJIHOBOH J1yaJii3M

15

PaBHOBeCHOE TeIIOBOE H3MydeHHE
(m3myuenue abCcoMOTHO YEPHOTO
Tena). 3akoH cMmemeHus Bura.
T'unoresa Ilnanka o kBaHTax.
®DOTOHBI. DHEPTUS U UMITYIIEC
tdhotona. ®orodddext. ONBITHI
A.I'. CronmeroBa. 3aKOHBI
dhoroddekra. YpaBHeHHE
OuHmTelRHa A poTorddekra.
«KpacHas rparnma» potoaddexra.
JaBneHue cBera (B 4aCTHOCTH,
JIABJICHUE CBETa Ha aOCOITIOTHO
TTOTJIOMIAOIIYIO B a0COTFOTHO
OTPaXKAFOIIYIO TOBEPXHOCTB ).
Ombrtel I1.H. JIebenea. BonHoBbIE
CBOICTBA YacTULl. BOIHEI 1€
Bpoitns. Inuna Bonusl ne bpoitns

TIpoBenenne KOCBEHHBIX U3MEPEHUH,
WCCIIEZIOBAHUS 3aBUCUMOCTEH MEXIy
(GU3NYECKUMU BETMYNHAMHY TIPU
M3YUYCHUH SBICHUS GoTOdPdeKTa.
OnpeneneHne abCOMIOTHBIX U
OTHOCHTEJIBHBIX ITOTPEITHOCTEH
M3MepeHni (PM3NUECKUX BETUUHH.
OreHka rpaHuI] MOrPENTHOCTEH.
Pemenne pacu€rHbIX 3a/1a4 ¢ SIBHO
3aJaHHOM U HESIBHO 3aJaHHOU
(hr3muecKoi MOJIEINBIO C
WCTIOJIH30BAHHEM OCHOBHBIX 3aKOHOB H
thopmyn o Teme «KBaHTOBBIE
SBIICHUS». PerreHne kauecTBEHHBIX
3a/1a4, TPEOYIOIMX MTPUMEHEHHS
3HaHuM 1o TeMe «KBaHTOBBIE
aBieHus». OnpeneneHre ycaoBUn

bubanoreka
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U pa3Mepbl 00JIACTH JIOKATH3AIMH
JIBUKYILEHUCS YaCTUIBI.
Kopmyckynspao-BoaHOBOI
nyanusM. Jndpakiius 3JeKTPOHOB
Ha kpucrawiax. Creruduka
U3MEPEHUN B MUKPOMUDE.
CooTHoOIIeHUS

HeonpenenéHHocTel [ eiizenbepra.

TexHu4yeckne yCTponcTBa 1
TEXHOJOTUYECKUE TIPOIECCHI:
CIIEKTPOMETp, (hOTOIIEMEHT,
(hoTomaTUMK, TYHHEIbHBIN
MUKPOCKOII, COJTHEUHast Oatapes,
CBETOAUO]

MPUMEHUMOCTH KBaHTOBOW MOJIENHU
cBeTa. AHAIN3 KBaHTOBBIX MPOIIECCOB
C HCIOJIb30BAHUEM ypaBHEHUS
OiHmTeliHa 1151 horodddexTa,
IIPUHIMIIA COOTHOLIEHUI
HeonpenenéaHocTh ['eiizenbepra.
OO0bsICHEHNE IPUHIINAIIA JEHCTBUS
crniekTpomerpa, Gorosemenra,
(doronaTunka, TyHHETLHOTO
MUKPOCKOIIa, COJTHEUHOU OaTapew,
ceeroauoza. Mcnons3zoBanue IT-
TEXHOJIOTHH TIpHU paboTe ¢
JIOTIOJTHUTENTFHBIMU HCTOYHUKAMHU
UH(OPMAITUH 10 TEME, UX
KPUTHYICCKUI aHAIN3 U OIICHKA
JIOCTOBEPHOCTH

4.2

duzuka aroma

OmnBbITHI 110 UCCIIEIOBAHUIO
cTpoeHus aroma. IlnanerapHas
Moxens aroma Pesepdopna.
IToctynatel bopa. U3nyuenue u
rorJomenne (OTOHOB TIPH
IIepexo/ie aTOMa C OHOIO YPOBHS
SHEPruu Ha Apyrou. Buasl
crekTpoB. CIEKTp YpOBHEH
SHEPruM aToMa BOLOpOJa.
CrioHTaHHOE U BBIHYXXJICHHOE
u3IydeHue ceera. Jlasep.
TexHuueckue yCcTpoHCcTBa U
TEXHOJOTUYECKHE TIPOLIECCHI:
CIEKTPaJIbHBIN aHAIN3

Onpenenenye JJIMHbI BOJIHbI
na3epHoro uznydenus. Habmonenue
JIMHEeWYaThIX crekTpoB. MccnenoBanue
CIIEKTPa Pa3pEKEHHOT0 aTOMapPHOTO
BOJIOPOZA U U3MEPEHUE [TOCTOSHHON
Punbepra. M3zyuenne ycTpoicTBa 1
JEUCTBUS CYETUNKA MOHU3UPYIOLINX
yactull. OnpezneneHue ycaoBui
IPUMEHUMOCTH MOJEIN aToMa
Peszepdopaa. O0bsicHeHUE TPUHITHTIA
JEWCTBUS CIIEKTPOCKOIIA, JIa3epa,
KBaHTOBOT'O KOMITbIOTEpa. AHAIIN3
KBaHTOBBIX IPOLIECCOB HA OCHOBE
NEPBOro M BTOpOro nocrynatoB bopa
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(cexTpockorr), 1a3ep, KBaHTOBBIN
KOMITBIOTEP

4.3

®du3nka aTOMHOTO
sypa u
AJIEMEHTAPHBIX
YaCTHII

Hyxnonnas monens siipa
I'etizenOepra— MBanenko. 3apsi
spa. MaccoBoe 4ucio sapa.
M3oronsl. PagnoakTUBHOCTE.
Anbda-pacnaa. DIEKTPOHHBINH U
MO3UTPOHHKIH Oerapacnan. ['amma-
u3IydeHue. 3aK0oH
paInoaKTUBHOTO paciasa.
Pa,ZII/IOB,KTI/IBHBIe HU30TOIIbI B
npupoje. CBoiicTBa
HOHU3HPYIONIETO U3TYICHHS.
BrusiHue paanoakTHBHOCTH Ha
JKUBBIE OpraHu3Mbl. EcTecTBEeHHBIN
(dhon n3nyuenus. JlozuMerpus.
OHeprus CBs3M HYKJIOHOB B SIZAPE.
Snepubie cuibl. JledekT Macchl
sapa. SlnepHbie peakuuu. Jlenenue
U CUHTE3 fAjiep. AnepHbie
peakTopsl. [IpobieMbr
YIIPaBISIEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJOTHIECKHE aCTIeKThI
Pa3BUTHUS SACPHON SHEPTETHUKH.
Meronpl perucTpanuu u
HCCIIEIOBAHUS DIIEMEHTAPHBIX
yactui. OyHIaMeHTaIbHbIE
B3auMozeicTBusa. bapuonsl,
ME30HBI 1 JIENTOHBI.
IIpencraBnenue o CTaHaapTHOM

IIpoBenenue nusmepeHuit
PaJMOaKTUBHOIO (poHA C
UCIIONIb30BAHHUEM JIO3UMETPa U
WCCTIeIOBaHNE TPEKOB YaCTHII (I10
roToBeIM (hororpadusim). M3ydenue
ITOTJIOLEHUS OeTa-4yacTuI]
anmromuHreM. OrpesiesieHne yCIOBHIA
MMPUMEHUMOCTU MOJECIIN aTOMHOI'O
szipa. AHaJIM3 U OIMCAHUE SIIEPHBIX
peaKIui ¢ UCIOIb30BAHUEM MOHATHI
MaccOBO€ YHCIIO U 3aps sapa,
SHEPTHs CBS3M S/pa, 3aKOHOB
COXpaHEHUS 3apsiia, MacCOBOI'O YHCIa
Y DHEPTUU B SACPHBIX PEAKITHIX,
3aKOHA PaJMOaKTUBHOIO pacmlajia.
OOBsICHEHNE TIPUHIIAIIA JCHCTBHUS
JIO3UMETpa, Kamepbl BuiibcoHa,
SJIEPHOTO PeaKTopa, TEPMOSAEPHOTO
peakTopa, aTOMHOH OOMOBI,
MarHATHOPE30HAHCHOW TOMOTpaQuH.
AHanu3 ¥ OIleHKa BIMSTHUS
PaIMOaKTUBHOCTH Ha KHUBBIC
OpPTaHMU3MBI, a TAKXKE ITOCIEACTBUH
Pa3BUTHS SAEPHOU SHEPTETUKHU C
MO3ULIMH DKOJIOTNYECKOU
0e30IacHOCTH; TIPEACTABICHHH O
paIioHaIBEHOM IIPUPOJIOTIONE30BAHUN
(B TIporiecce MOATOTOBKY COOOIIEHHI,

bubnnoreka
1IOK
https://m.edsoo
.ru/39859ef1
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Mojenu. KBapk-TiiooHHas Mozienb
anpoHoB. dusuka 3a npenenaMu
CrannaptHoii Monenu. Témuas
MaTepusi ¥ TEMHAas SHeprusl.
EnunHcTBO prznueckoil KapTUHBI
mupa. TexHudyeckue yCTporucTBa u
TEXHOJIOTMYECKUE ITPOLIECCHI:
JIo3uMeTp, kamepa BuibcoHa,
SIEPHBIA PEAKTOp, TEPMOSIEPHBII
peakTop, atTomMHas 6oM0a,
MarHUTHO-PE30HAHCHAS
ToMorpadus

BBITTOJIHCHHA I'PYHIIOBBIX HpOGKTOB)

Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMU U ACTPOPU3UKN

5.1

DNIeMEeHTBI
aCTPOHOMHUU U
acTpopU3UKu

12

Orarsl pa3BUTHS aCTPOHOMUH.
IIpuxnagHoe u
MHPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IppuMeHHMOCTb
3aKOHOB (PM3HUKH JJIs1 O0BSICHEHUS
MIPUPOIBI KOCMHUYECKHX 0OBEKTOB.
MeTonpl aCTpOHOMHYECKHX
uccnenoanuii. CoBpeMeHHbIE
OINITUYECKHE TEIEeCKOIIHI,
PaNOTENECKOITBI,
BHeaTMOC(hepHasi aCTPOHOMUSI.
Bun 38é3q10ro Heba. Co3es3nus,
sIpKHE 3BE3]IBI, TIIIAHETHI, UX
BUUMOE NBKeHne. ColTHedHas
cucrema. Connue. ConHeyHas

HaGmonenne 38€3aH0r0 Heba
HEBOOPY>KEHHBIM TJIA30M C
MCTIOJIH30BAHIEM KOMITHIOTEPHBIX
NPUITOXKEHU I JUTs
OTIPEIEIeHUSATIONO’KEeHNST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3usa CeBepHOro
TIONYIIAPHS U SIPKUE 3BE3IBI.
Ha6mronenne B Teneckon JIyHsr,
TJTAHET, TYMAHHOCTEH U 3BE3THBIX
CKOIUICHHM. YuacTue B AUCKYCCUU O
PO aCTPOHOMHUU B COBPEMEHH O
KapTHHE MUPA, B IPAKTUIECKOI
JIeSITEeTbHOCTH YeIOBEKa U
JTATbHENTIIEM HAyYHOTEXHUIECKOM

bubanoreka
LHOK
https://m.edsoo
.ru/39859ef1
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aKTUBHOCTL. MIcTOUHUK OHEpPruu
Connia u 38€31. 3BE3/bI, NX
OCHOBHBIC XapaKTEPUCTHUKHU.
JlnarpamMma «CIeKTpajbHBIN KIace
— CBETUMOCTBY. 3BE3/IBI TIIaBHOM
MOCIIEOBATENLHOCTH.
3aBUCHUMOCTH «Macca —
CBETUMOCTD) JJI 3BE3]1 IJIaBHOMI
MOCJIeIOBaTEILHOCTH. BHyTpeHHEee
cTpoenne 38€31. CoBpeMeHHbIE
MPEJCTABIICHHUS O IIPOMCXOKIACHUN
u sBomonry CoJTHIIA U 3BE3 L.
DTanel )KU3HU 3BE311. MIIeUHBIH
Ilyth — Hama ["anakTuka.
IHonoxxenune u amxenne ComHna B
T'anaktuke. THUIbI TATaKTHK.
PanmoramakTuku u KBa3apsl.
UéEpHbIe ABIPHI B SApaX TalakTHK.
Bceenennas. Paciupenue
Bcenennoii. 3akon Xa66ma.
Pazberanme ramakTuk. Teopust
Bonbioro B3peiBa. PenukToBoe
n3myderne. MacmrabHas
cTpyKTypa Bcenennoii.
Meraranaktuka. Hepeménnsie
IPOOIIEMBI ACTPOHOMUH

pa3Butuu. [loaroroBka cooOIeHUl 0
METO/IaX MOMYUEHUS HAYIHBIX
aACTPOHOMHYECKUX 3HAHUH, OTKPBITHIX
B COBPEMEHHON aCTPOHOMMUH.
[IpuMeHeHne 0CHOBOIIOIATAFOIIINX
aCTPOHOMHYECKHX MMOHSTUH, 3aKOHOB
Y TEOpHUH I aHAJIN3a U O0bSICHEHUS
(hU3HYUECKUX MTPOIIECCOB,
MPOUCXOJAIINX B 3BE€3/1aX, B 3BE3AHBIX
CHCTEMaX, B MEXKTaTaKTHIECKOU
cpene, IBUKEHUST HEOECHBIX Tell,
JBOTIOLIMY 3BE3 1 BeenenHnon

Hroro no paszneny 12

Pazgen 6. PUSHUYECKUHN TPAKTUKYM

6.1 Ddusnueckuii 16

16

CriocoObl u3MepeHns HPU3NIECKUX

HpOBe,I[eHI/Ie KOCBCHHBIX PIBMCpeHPIfI,

Bbubaunoreka




MPaKTUKYM BEJIMYMH C HCIIOJIb30BAHUEM UCCIICZOBAHNN 3aBUCUMOCTEN HOK
AHAJIOTOBBIX U IU(PPOBBIX (u3HUECKUX BEIMYKH, TIPOBEPKA https://m.edsoo
M3MEPHUTENBHBIX TPUOOPOB U MPEITIOKEHHBIX THIIOTE3 (BBIOOD U3 ru/39859ef1
KOMIIBIOTCPHBIX JaTYMKOBBIX pa60T, OIITMCAaHHBIX B TEMATHUYCCKUX
cucreM. AOCOJIOTHBIC U pazgenax «Y4eHU4eCKUun
OTHOCHUTEJbHBIEC TIOIPEITHOCTH JKCIEPUMEHT, JabopaTopHbie paboTHl,
I/I3MepeHI/II\/'I (1)I/I3I/I‘IGCKI/IX BCIIMYUH. HpaKTI/IKYM)))
Orenka rpaHuIl MOrPenrHOCTeH
Hroro mo pazueny 16
Pazaen 7. OBOBLIAIOUIEE IIOBTOPEHUE
IIpoBeneHne KOCBEHHBIX VYyacrtie B IMCKYCCHH O POJIH (PH3UKH
WU3MEPEHUH, UCCIIEA0BAHUI Y aCTPOHOMHMH B Pa3INYHBIX chepax
3aBUCUMOCTEN (PU3NUECKUX JeATeIbHOCTH uenoBeka. Ilonaroroska
BEJIMYHH, IPOBEPKA COOOTIIEHHH 0 MecTe PU3NIECKOi
Cucremarusanus u IPEAIOKEHHBIX THIIOTE3 (BBIOOP U3 | KApPTUHBI MUpA B PSAY COBPEMEHHBIX
06001IeHNE paboT, ONMCaHHBIX B IIPEACTABIIEHU O IIPUPOJE.
IIPEAMETHOrO TEeMaTHYECKUX pa3lenax Brimonnenne yueOHbIX 3a1aHuil,
CONepIKAHUS H «YYEHNYECKUH IKCIIEPUMEHT, JEMOHCTPUPYIOIIUX OCBOCHUE BuGIHoTeKa
OLBITA nmabopaTopHbIE PaOOTHI, OCHOBHBIX TTOHATHH, (PU3UIECKUX TTOK
7.1 15 MIPaKTUKyM») (pU3UKa», BEIMYUH U 3aKOHOB Kypca (pusuku 10— )
AICATCITLHOCTH, «DNeMeHTHI aCTPOHOMUU U 11 xmacco https://m.edsoo
IPHOOPETEHHOTO .ru/39859ef1

IIPU U3YYEHUU
Kypca ¢puzuku 10 —
11 kmaccoB

actpodusukmy. Pors dpusnkn u
aACTPOHOMUH B 3KOHOMHUYECKOM,
TEXHOJOTHIECKOH, COITMATLHON U
ITUYECKOH cdepax AeITeNbHOCTH
YeJOBEKa, POJb U MECTO (PU3UKHU U
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MUpa, 3HAUCHHE
OITHCATEILHOM,
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CUCTEMAaTU3HPYIOILIEH,
OOBSCHUTEIBHON U
MPOTHOCTHYECKOH (pyHKIIMIA
(uznveckol TeOpuM, poib
(uznveckol TeOpUM B
(OpMUpOBaHHH TIPECTABICHUHN O
(bu3MUecKol KapTHHE MUPa, MECTO
(uznveckol KapTUHBI MUpPa B
00I1IeM PSITY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

Hroro mo pazgeny 15
bubnuoteka
PesepBHOE Bpems 10 ﬁ%f://m.edsoo.r
u/39859ef1
OBUIEE KOJIMYECTBO
YACOB I10 170 16

I[TPOTPAMME
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CIIOCOBbI OHEHKH JOCTUKEHUA YYAIIUMHUCA ITVTAHUPYEMbIX
PE3YJIbTATOB
3agaum IKOJBLHON OTMETKH:

1.0OT™meTKa SBIISICTCS CPECTBOM JAUATHOCTUKU 00pa30BaTEIbHON AEATEIBHOCTH.
2.0TMeTKa SIBIISIETCS CBA3YIOIIUM 3BEHOM MEX]y YUUTEIEM, 00yJaroIuMCs U POTUTEIISIMH.

IpuHUMOBI BHICTABJIEHHS HIKOJbHONH OTMETKH

1.CripaBeyIMBOCTh M OOBEKTUBHOCTD

2.Y4éTr BO3pACTHBIX U HHIUBUIYATbHBIX 0COOCHHOCTEH 00YyJaIOIIXCS.

3.I'macHOCTb U PO3PAYHOCTh - 3TO JOCTYINHOCTh U MOHATHOCTh HH(pOpMaLUU 00 y4eOHBIX
JOCTHUXKEHUSIX 00yUYaroInuXCs.

4.CBOEBPEMEHHOCTh - OTMETKA BBICTABJISIETCS IPH YCTHOM OTBETE B KOHIIE YPOKa, 3a MHUCbMEHHBIE
1 n1abopaTopHbIe pabOTHI HA CISAYIOUIUN YPOK MOCIE MPOBEPKHU.

Ouenka yCHHbIX OmEem o8 00yUaouuxcs.

OTMmeTKka S cTaBUTCS B TOM Cliydae, €CIIM 00y4JaroIIHiiCcs TTOKa3bIBaeT BEPHOE TOHUMaHUE
(bM3UYECKOM CYIITHOCTH pacCMaTPUBAEMBIX SIBIICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JaeT
TOYHOE ONPEACIICHUE U UCTOJKOBAHNE OCHOBHBIX MOHSATHIA, 3aKOHOB, TEOPHIL, a TAKKE MPABHILHOE
omnpeneneHue (U3NIECKUX BEIMUNH, UX €IUHUIl U CTOCOO0B U3MEPEHMS; TIPABMIIBHO BHITIOJTHSIET
YEPTEKHU, CXEMBI B TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY TUTaHY, COTIPOBOXKIAET paccka3
HOBBIMH TIPUMEPAMH, YMEET TPUMEHUTD 3HAHKS B HOBOW CHUTYaIluH TP BHIMIOJTHEHUN
MIPAKTUYECKUX 33JIaHUI; MOKET YCTAHOBUTH CBA3b MEXAY U3Y4a€MbIM M PaHEE U3YYEHHBIM
MaTepHUaIoM IO Kypcy (PU3UKH, a TAK)KE C MaTepUaioM, YCBOCHHBIM IIPU U3YUYEHUU APYTUX
MIPEAMETOB.

OtMmeTKa 4 CTaBUTCS, €CITH OTBET 00YYArOIIETOCs YAOBICTBOPSIET OCHOBHBIM TPEOOBAHUSM K
OTBETY Ha OIIEHKY S5, HO JAaH 0e3 MCIOJIb30BaHMs COOCTBEHHOTO IJIaHA, HOBBIX TPUMEPOB, 0€3
MPUMEHEHMsSI 3HAHUI B HOBOW CHUTYaIlMH, 0€3 UCIIOJIb30BaHUS CBS3CH C paHee N3y4CHHBIM
MaTepUAIOM U MaTepPHaIOM, YCBOCHHBIM IPU M3YYCHUH JPYTUX MPEIMETOB; €CIIN YUalIHiCs
JOITYCTHJI OJTHY OIIUOKY MJTH HE 0oJiee IBYX HEOUETOB U MOXKET UX UCIIPABUTh CAMOCTOSTEIIEHO
WK ¢ HEOOJIBIIOH OMOIIBIO YYUTEIIS.

OtMmeTtka 3 cTaBUTCS, €clii 00yJaroIuiics MpaBWIbHO MOHUMAET (PU3NYECKYIO CYIIIHOCTh
paccMaTpuBaeMbIX SIBICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/AETIbHBIE TPOOEIBI B
YCBOEGHUHU BOTIPOCOB Kypca (pU3MKH, HE MPENATCTBYIOLIUE AajbHEHIIeMy YCBOSHUIO IPOTPAMMHOTO
MaTepuana; yMeeT MPUMEHSTh MOJIydeHHbIC 3HAHUS MTPH PEIICHUH MTPOCTHIX 3a/1a4 C
MCIO0JIb30BAHMEM TOTOBBIX (POPMYIT, HO 3aTPYIHSAETCS MIPH PEIICHUH 3a7a4, TPEOYIOIUX
peoOpa3oBaHus HEKOTOPBIX (hOPMYII; TOIIYCTUII He 00j1ee OqHOM rpyOoi OIMOKH U ABYX
HEJI04ETOB, He OoJiee 0THOM Tpy0oi U OHOW HEerpyOoi OIIMOKH, He 0oJiee IBYX-TPEX HErpyoObIX
OLIMOO0K, OAHOM Herpyooi omMOKK 1 TPEX HEJOUYETOB; TOMYCTUII YEThIPE WU MATh HET0UETOB.

OTmeka 2 CTaBUTCS, €CITM 00yJaIOIIUICS HE OBJIAJIC)I OCHOBHBIMU 3HAHHSMHU U YMEHUSMH B
COOTBETCTBUU C TPEOOBAHUSAMU MPOTPAMMBI U JOMYCTUIT OOJIbIIE OITHOOK M HEJOUETOB, YEM
HEOOXO0IMMO 71 OLIEHKH 3.

Otmerka 1 He cTaBUTCA.

[Ipu orieHUBaHNH YCTHBIX OTBETOB OOYUJAIOIIMXCS IIEJIECO00pa3HO MPOBEACHHUE MTOAIEMEHTHOTO
aHallM3a OTBETa Ha OCHOBE MPOrPaMMHBIX TPeOOBaHMI K OCHOBHBIM 3HAHUSM U YMEHHSIM
00YJaroIIMXCsl, a TAKXKE CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUJIOB 3HAHWM U YMEHHUH, YCBOCHHE
KOTOPBIX IEIeCO00pa3HO CYUTATh 00s3aTeNbHBIMY pe3yabTaTaMu o0ydeHus. Hike mpuBeneHsl
00001IeHHBIE TUTAHBI OCHOBHBIX 3JIEMEHTOB (DU3MUECKUX 3HAHHA.




9ﬂ€M€Hﬂ’lbl, BblOCICHHbIE Kypcueom, cuumaromcs 00s13amebHbIMU pesyibmamamu 06y1{€HZ/l}Z, m.e.
amo me MUHUMAJlIbHble mpe606anl K omeemy ydawecocs 6e3 6bInoIHeHUs KOmMopblX HEBO3MOINCHO
evlcmaejieHue ydoeﬂemeopumeﬂbuoﬁ OYEHKU.

QDu3uueckoe asneHue.

1. [Ipu3Haku siBJIeHUS, 10 KOTOPBIM OHO OOHApyKUBaeTcs (WK OIPEEIICHUE).
2. YcnoBusl, IpU KOTOPBIX IPOTEKAET SIBICHHUE.

3. CBs3b JAHHOTO SIBJICHUS C APYTUMH.

4. OObsiCHEHHE SIBJICHUS HA OCHOBE HAYYHOU TEOPHH.

5. [Ipumepsl UCI0JIb30BaHUS SIBJIEHUS Ha MPAKTUKE ( IPOSIBICHUS B IPUPOJE)

QDu3uueckuil onvim.

1. Lenp onbiTa

2. Cxema ombITa

3. YcnoBus, npy KOTOPBIX OCYLIECTBIISIETCS OIBIT.
4. Xon ombITa.

5. Pe3ynbrar omnbiTa (€ro MHTEpHIpETAIH)

QDu3uueckan eenuuuna.

1. Ha3BaHMe BeTMUUHEI U €€ YCIIOBHOE 0003HAYCHUE.

2. XapakTepu3yeMblii 00bEKT (SBJIEHUE, CBOMCTBO, ITPOLIECC)
3. Onpexaenenue.

4. ®opmyna, CBA3BIBAIONIAS JAHHYIO BEIMYHUHBI C APYTHUMH.
5. EquHuIel n3MepeHus

6. CriocoObI M3MEpEHUsT BETUYUHBI.

Du3zuueckuil 3aKoH.

1. CroBecHast (hopMynmMpOBKa 3aKOHA.

2. MaremMaTH4ecKO€e BBIPAKEHUE 3aKOHA.

3. OnbITHI, MOATBEP)KIAIOIINE CIIPABEITUBOCT 3aKOHA.
4. Ilpumepbl TPUMEHEHUS 3aKOHA Ha MPAKTHKE.

5. YciioBUsi IPUMEHUMOCTH 3aKOHA.

QDu3uyeckan meopus.

1. OnpITHOE 000CHOBAHUE TEOPHUH.

2. OCHOBHBI€ MOHATHUS, MTOJIOKEHNUS, 3aKOHBI IPUHIUIIBI B TEOPUH.
3. OCHOBHBIE CIEACTBUS TEOPUU.

4. IIpakTyeckoe NpUMEHEHUE TEOPHUU.

5. I'panunibl MPUMEHUMOCTH TEOPHUH.

Ilpuoop, mexanuszm, mawiuna.

1. Haznauenue yctpoiicTsa.

2. Cxema ycTpoKCTBa.

3. IlpuHuMn AeiHCTBUS YCTPOUCTBA

4. TlpaBuna 1oyb30BaHUs U IPUMEHEHUE YCTPOUCTBA.

QDu3suueckue uzmepenus.

1. Onpenenenue LEHbI IeIEHUS U MIpejiesia u3MepeHus mpudopa.

2. OnpenensaTh aOCOJTIOTHYIO MOTPEITHOCTh U3MEPEHUS ITpHOopa.

3. OTOupate HY>KHBIH PUOOP U MPABUIBHO BKIIOYATh €T0 B YCTAHOBKY.

4. CHUMaTh MOKa3aHMs MpUOOpa U 3alUChIBAaTh UX C YYETOM aOCOJIIOTHOM MOTPEIIHOCTH
HU3MEPEHUSI.

5. OnpenensaTs OTHOCUTENBHYIO OTPEMHOCTD U3MepeHu (10-11 kmaccsr).



Ouenka RUCbMEHHBIX U KOHMPOIbHBIX PADOm.

OtmeTka 5 cTaBuTcs 3a pabOTy, BHIIOJHEHHYIO MTOJHOCTBIO 06€3 OIMO0K U HEJOUYETOB.

OTtMmeTka 4 ctaBUTCS 32 pPabOTY, BHITOJIHECHHYIO IMIOJHOCTHIO, HO ITPH HAJTMYHUY B HEH He OoJiee
OJIHO# HEerpyOo# OMMOKYU M OJHOTO HeM04ETa, He OoJiee TPEX HeJOUETOB.

OtmeTka 3 cTaBUTCS, €CITM 00YyUJaAIOIIUNCS TPABUIIBHO BBITIOIHII HE MeHee 2/3 Bcel paOboThl Wi
JOTYCTHIT HE 00JIee 0THOM Ipy00#l OIIMOKY M IBYX HEI04YETOB, HE O0jIee 0JHOM rpyOoi M 0THOM
HerpyOoi ommOKku, He 6osee TPEX HerpyObIX OMMOOK, OAHOM HEerpyooi omrOKy 1 TPEX

HGHO‘-IéTOB, IMPpU HAJIMYHH YETBIPCX-TIATH HGI[OLIéTOB.

OTtMeTKa 2 CTaBUTCS, €CIIU YUCIIO OIMOOK U HEAOUYETOB MIPEBBICUIIO HOPMY AJISl OLICHKU 3 WM
MIPaBUJIHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

OtrMmerka 1 He cTaBUTCH.

Ouenka npaKmuyueckux U aa0opamopHsix padom.

OTmeTKa 5 cTaBUTCS, €CIIM 0O0YJAIOIINIICS BBITIOHSIET padOTy B MOJTHOM 00bEME C COOTIOACHIEM
HE0OX0IMMOM MOCIIeIOBATEILHOCTH ITPOBEICHHS OIBITOB U H3MEPECHHIA; CAMOCTOSITEIILHO U
paIMoHaIbHO MOHTHPYET HE00X0IMMOe 000pYI0BaHHUE; BCE OIBITH IPOBOJIUT B YCIIOBHSIX U
pexnMax, 00ecreynBaroUX MMOTyYeHNEe IPABUIbHBIX PE3YIbTATOB U BHIBOJIOB; COOIIOIAET
TpeOOBaHUs IPABUII TEXHUKU O€30MMaCHOCTH; MPABUIILHO U aKKYpaTHO BBITIOJIHSAET BCE 3aIIUCH,
TaOJINLIbI, PUCYHKH, YEPTEXKHU, TpaUKH, BHIYUCICHHS; PABUIBLHO BHITIOIHSIET aHATN3
MOTPEITHOCTEN.

OTtMeTKka 4 cTaBUTCS, €CIIU BBIIOJIHEHBI TPEOOBAaHUS K OTMETKE 5, HO ObLIO JOMYIIEHO JBa-TPU
HenouéTa, He 6osiee 01HOM HerpyOoi OIIMOKU U OHOTO HEAOUETA.

Otmerka 3 CTaBHUTCA, €CJIU pa60Ta BBIINIOJIHCHA HE ITIOJIHOCTBIO, HO 00BEM BBINIOJIHEHHOM YacTH
TAaKOB, YTO IMO3BOJIACT IIOJIYYHUTH HpaBI/IHBHHﬁ PE3YIBTAT U BBIBOA; €CJIM B XOA€ IIPOBCACHUS OIIbITa
1 UBMCPCHUA ObLIH JOIIYHICHBI OIIIHOKM.

OtmeTKka 2 CTaBHUTCA, €CIIN pa60Ta BBIINOJIHEHA HE MOJHOCTHIO H 00BEM BEIITIOJHEHHON YacTU pa60T
HC ITO3BOJIACT CACIATH IIPABUJIBHBIX BBIBOAOB, CCJIIN OIIBIThI, UBMCPCHUS, BBIYUCIICHU S, Ha6J'IIO,Z[eHI/IH
IIPOU3BOIHUIINCH HCIIPABUIIBHO.

Ormerka 1 He cTaBUTCA.

Bo Bcex cny4asx OolLlEHKa CHIDKAETCS, €CIU YIEHHUK HE COOII0IAI MPaBIIa TEXHUKH 0€30IMaCHOCTH.
Ilepevyenb onmuoOoOK.

I'pyOble oIMOKM:

1. He3nanue onpezneneHuii OCHOBHBIX MOHATUM, 3aKOHOB, IIPABJI, OCHOBHBIX MOJIOKEHUI TEOPHUH,
¢dopMmyI1, OOLIETPUHATHIX CUMBOJIOB 0003HAaUE€HUS (PU3NUECKUX BEIUYNH, €AUHUL] UX U3MEPEHHUS.
2. HeymeHue BBIIETUTD B OTBETE TNIABHOE.

3. HeymeHue npuMeHSTh 3HaHUS I peIlieHus 3a/1a4 U 00bsACHEHUS (PU3NYECKUX SBIICHUIA;
HEeNpaBWIBHO c(hOPMYITHPOBAHHbIE BOIPOCHI 3a/1a4l MJIM HEBEpHBIE 0OBICHEHHS X01a €€ pelieHus;
He3HaHHe MPUEMOB pPeLIeHHs 3a/]1a4, aHAJOTUYHBIX PaHEee PEIIeHHBIM B KJIacce, OIIUOKH,
ITOKAa3bIBAIOLIME HETIPABUILHOE IOHUMAaHUE YCIIOBHS 3314 WIIK HENPABUIIbHOE NCTOJKOBAHUE
pelIeHus.



4. HeymeHnue 4uTaTh ¥ CTPOUTD I'PAdUKU M MPUHIUITHATHHBIC CXEMBI.

5. HeymeHue noaroToBuTh K paboTe yCTaHOBKY HIIH JJAOOpaTopHOE 000pyI0BaHHE, IPOBECTH
OTIBIT, HEOOXOMMBIE PACUETHI, HJIM NCIOIB30BATh MOJTYYEHHBIE JaHHBIC I BHIBOJIOB.

6. HeOpexHoe oTHOIICHHE K Ta00paTopHOMY 000PYIOBAHUIO U U3MEPHUTEILHBIM

npudopam.

7. HeymeHue onpeennTh OKa3aHUue N3MEPHUTEIHLHOTO MPHOopa.

8. Hapyiienue tpeboBaHuil npaBus 0€3011aCHOTO TPY/ia IIPU BBIIIOJHEHUU SKCIIEPUMEHTA.
Herpy0Oble ommokn

1. HerouHoctu popMyaupoBOK, ONPEACICHU, IIOHATHI, 3aKOHOB, TCOPHii, BBI3BAHHBIC
HETIOJHOTOM 0XBaTa OCHOBHBIX ITPU3HAKOB OMPE/IEIIIEMOT0 TIOHSTHS, OITUOKH, BEI3BAHHbBIC
HECOOJI0ICHUEM YCIIOBUN IMPOBEICHUH OTIBITA WM H3MEPECHUH.

2. OmmOKH B yCTIOBHBIX 0003HAYCHUSIX HA MPUHIIUITAAIBHBIX CXeMaxX, HETOUHOCTH
YepTexen, rpaguKoB, CXeM.

3. Ilponyck wiii HETOYHOE HAMKMCAHUE HAMMEHOBAHUH eAMHUI] (PU3MUECKUX BEJINYHUH.

4. HepanoHaabHbIN BEIOOp XOJa pEIICHHUS.

Heno4érnbl

1. HeparmoHanbHbI€ 3aITUCH TTPH BEIYUCIICHHSIX, HEPAITMOHATIBHBIE TPHEMBI BEIUUCIICHUH,
peoOpa3oBaHMUil M peleHUH 3a1a4.

2. ApudpmeTrnueckre omUOKY B BEIUUCICHUSX, €CITU 3TU OIIMOKHU Tpy0O HE HCKaXKaloT
peaTbHOCTh MOJYYEHHOTO Pe3yJIbTara.

3. OtaenbHbIe MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.

4. HeOpexHoe BBITIOJTHEHUE 3aIMUCEH, YEPTEKEH, CXeM, TpaduKoB.

5. Opdorpadudeckue U MyHKTYaIIMOHHBIC OITUOKH.

Boicmaesnenue ommemok 6 ycypnan.

. OTtMmeTKa 3a YCTHBINM OTBET BBICTABIISIETCS B KOHIIE YPOKa, 32 MMCbMEHHbIE padOThI Ha
CIIEYIOIIUN YPOK MOCIIE BBINOIHEHUS PabOTHI.

J [Ipu HEeynOBIETBOPUTEIHHOM OTMETKE MO MUChMEHHBIM ITPOBEPOUHBIM U JTAO0OPATOPHBIM
paboTtam oOydarormumcs 1aéTcsi BO3MOKHOCTD €€ TiepecAaTh B TeUCHHE JIBYX He/leb.

J OTMeTKH 32 KOHTPOJIbHYIO padOTy BBICTABIISIOTCS B KYpHAJ Ha CIEAYIOLIUN YPOK MOcie
KOHTPOJIbHOU padoThl. OTMETKY «2», MOTYYCHHYIO Ha KOHTPOJBHOHN paboTe, 00yJaromuicss MOKET
UCIPAaBUTh B T€UCHHE JIBYX HE/AEb MOCIE OObIBICHUS PE3yIbTaTOB KOHTPOJILHOU paboThl. B
TEYEHHE STOT0 BPEMEHU OTMETKa «2» B KypHaJl He BbIcTaBisieTcs. OTMeTka B )KypHaie o teme KP
JOJI’KHa OBITH BBHICTABIICHA B TEUEHHUE 2-X HEJIENb 10 (PaKTy BHIIOJHEHUS pabOThI, JaTa KOTOPOi
3aUKCUPOBaHA B TETPAIH ISl KOHTPOJIBHBIX padoT.

L4 y‘IeHI/IKy, BbIHICAIICMY IMOCJIC NJIUTCIBHOTO ITPOITYyCKa (60.]'[66 3 ypOKOB) Ha TeMaTU4YeCKHI
KOHTPOJIb, OTMETKA BBICTABJISAACTCA B J)KYPHAJI IO COTTIAIICHUIO C yHAITUMCH.
L4 OTMeTKa MOKeT OBITh BEICTABJICHA 32 OTBET 06yqa10meMyc>1, KOTOpLIfI OTCYTCTBOBAJ Ha

IpebIAYIIEM YPOKE, B Cllydae eClid YpOK IMIPUXOIUTCS HE Ha IIEPBbIi JIeHb ero npeObIBaHus B
LIKOJIE TIOCJIE OTCYTCTBUS.

o ITpu HE06XO0IMMOCTH MPOITYIIEHHbIE TEMbI MOXKHO CJIaTh B T€YE€HHUE JIBYX Hezlenb. OTMeTKa
B )KYpHaJe J0JKHA ObITh TIOCTaBJIeHA 10 (DAaKTy Mepecaayn, JaTa BhIMOJIHEHUS KOTOPOi
3aukcupoBaHa B TETPAASX JUId IPOBEPOUYHOH, Ta00OPaTOPHOM MIM KOHTPOJIBHOM paboT.

o 3a TBOpUecKue pabOThl ydaluXxcs (Mpe3eHTaluu, TPOEKThI, TOKJIabl) BHICTABIISIOTCS
TOJIBKO IOJIOKUTEIIbHBIE OTMETKH.

Kpumepuu gvicmasienus ommemox 3a yuemeepms (nonyzooue, 200).

° Orenka 3a 4eTBepTh (MOJIYTOUe, TOJT) BBICTABISETCS «B MOJIB3Y YUYCHHKA» C YUETOM «Beca
OIICHKM» (KOHTpOJIbHASI paboTa U cCaMOCTOSITeNbHAS padoTa UMEIOT OOJIBIINI BEC, UeM YCTHBIN
OTBeT UM pabota y nocku). OTMeTKa 3a 4eTBepTh (IIOIYro/iue) BBICTABISETCS HA OCHOBE TEKYIIUX




OTMETOK 32 YCTHBIE OTBETHI, JJAOOPATOPHBIE U MUCbMEHHBIE pab0oThl. OTMETKH 32 KOHTPOJIBHBIE U
CaMOCTOSTEIIbHBIE PA0OTHI YUUTHIBAIOTCS MTPH BBICTABICHUN YE€TBEPTHBIX (IIOJIYTOJOBBIX, FOJJOBBIX)
OTMETOK B IIEPBYIO OUEPEIb.

. OTmeTka «5» HE MOKET ObITh BBICTABJICHA B UETBEPTH (IIOIYTOMH ), €CIIU 00YJaIOIIHIACS
MMEET 32 KOHTPOJIBHYIO paboTy «3» WM «»; OTMETKA «4» HE MOXKET OBITh BBHICTABIICHA, €CITH 32
KOHTPOJIbHYIO pa0OTy IOJIydeHa OTMETKA «2).

. OtmeTKa «5» MOKET OBITh BBICTABIICHA 32 TIOJIYTOe (YCTBEPTH), €CITU 00YJIArOIIUNACS 32
YCTHBIN OTBET MOJIyYMJI «3» KaK €AUHUYHBIN Cllydall Ipy OOJIBIIMHCTBE TEKYLIUX OTMETOK «5».
. OtmeTKa «4» MOKET OBITh BBICTABIICHA 32 TIOJIYTOKe (YCTBEPTH), €CITU 00yJIaArOIIUNCS 3a

YCTHBIH OTBET MOJIyYMIT «2» KaK SIUHUYHBIN CITydail Tipyu OOJBIIMHCTBE TEKYITUX OTMETOK «4» H
«5».

° Ecnu, mpu BBICTaBJIICHUH OTMETOK B YETBEPTH (TIOYTOHH ), Y 00yJaOMIErocs MOpoOBHY
OTMETOK «3» U «4», WIH K€ «5» U «4», Ui Ke «2» U «3» U HET BO3MOXKHOCTH €T0 OIPOCHUTH, TO
OTMETKA CTABUTCS B TIOJIb3Y YUAIIETOCH.

Ouenka evlnoIHeHUA 3A0aiUll MeKyuLez0 KOHmpoJisa_(mecmogvle npogepoytvle padonivl)

OtMmetka «5». OtBet conepkut 90-100%351eMeHTOB 3HAHUH.
OtMmetka «4». OtBet conepkut 70-89% neMeHTOB 3HAHUH.
OtMmetka «3». OtBet conepkut 50-69% r1eMeHTOB 3HAHUH.
OtMmetka «2». OTBeT conepkut menee 50% 371eMEHTOB 3HAHUH.

Buowt u ghopmul konmpons.
JJ1s OIIeHKU IPEeIMETHBIX YU€OHBIX JOCTHXKEHUN 00yUYaloUIUXCcsl UCIOIb3YeTCs:

Buabl KOHTPOJIs DopMbI KOHTPOJIA

1. BxoaHOM, TPOMEKYTOYHBIN U UTOTOBBIN B BuIie TMarHoCTUYECKUX aAMUHUCTPATUBHBIX
KOHTPOJIb cpe3oB u KP 1o miiany mKkoJist

2. Tematuueckuii KOHTPOJIb KoHTposibHBIE PabOTHI 110 TEMAM:

(B BUE€ KOHTPOJBHBIX U MMPOBEPOUHBIX

pabor).

3. Texymuii KOHTPOJIb (MHIUBUIYATBHOE, -YO-yCcTHBIE OTBETHI yUaIIUXCSA
(bpoHTaIbHOE, TPYNIIOBOE OLICHUBAHUE) - JI-pu3nyeckue TUKTaHTHI
[Ipumeyanue: OTMETKH B KypHaI 3a -PT — pacnipenenuTenbHbIi TeCT (3a1aHUs
TECTOBbIE, TUATHOCTUYECKHE U yactu B)

CaMOCTOSITENbHBIE pabOTHI, (hU3HUECKUe -TBO — Tect ¢ BEIOOpOM OTBETa
JMKTaHTBI, @ TAKXKE 32 BCE yKa3aHHbIC BUJIBI (anmpTEepHATHUBHBIN)

paboT Bo BTOpO# rpade TabauIbl -TC — Tect camonpoBepKu

BBICTABJISIFOTCS] BBIOOPOYHO. -TPK — TecT pyOexHOT0 KOHTpPOJIS (Iociie

U3y4YCHMS pa3ziena)

-JIP — nuarnoctuueckas pabota (mpoBepka
JOCTH)KEHUH IUTAHUPYEMBIX PE3YyJIbTaTOB Ha
6a30BOM YpOBHE CJI0XKHOCTH, KOPPEKIIHS)

CII — camomnpoBepka

CK — caMmOKOHTpOIIb (CaMOOIIEHKA)

BII — B3anmonpoBepka

PY —pabora ¢ yueOHuKomM

OK — onopHbIif KOHCTIEKT

COK — cBoi1 0nOpHBIIT KOHCTIEKT (CBOSI OTIOPA)
MK/CJIK — meHTanbHast KapTa/CTPYKTypHO-




JIOTUYECKUIN KOHCIIEKT

CP — camocrosTensHas pabota

JCP — nomamrssisi caMmocTosiTenbHasi padboTa
JIIP — nomamnHsist mpakTryeckas pabora
(ombIT, MOJIENB, IPUOOP...)

PK — paboTa no xaproukam

PMcp — pa3narounsiii matepuain s CP B
KJacce u IoMa

TexcT®C —TeKCT PU3NIECKOr0 COAEPIKAHUS
-IIpe3eraruu, cooOICHUS, TOKIIAbI, IPOCKTHI




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
®wusuka, 11 knace/ Msaxumes I'.41., Byxosues b.b., Corckuii H.H.; mox penakuueii [TappeHTheBOM
H.A. AxkunonepHoe obuiectBo «M3aarensctBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
https://edsoo.ru/metodicheskie videouroki/
https://easyen.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

www.phet.colorado.edu/en/simulations
www.vascak.cz/physicsanimations.php
http://www.fizika.ru/catalog.php
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