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[TporpamMma 1o ¢usnke 6a30BOrO YpOBHS HA YPOBHE cpeaHero olmiero odpa3zoBaHus pazpaboTaHa HA OCHOBE MOJIOXKEHHUI U TpeOOBaHUH K
pe3ylbTaTaM OCBOCHHS OCHOBHOU oOpa3oBaTenbHOU mporpammsbl, npenacraieHHbx B @PI'OC COO, a Takxke ¢ yaéroMm QenepanbHOi paboueit
IporpaMMbl BOCHHMTAHHUS M KOHIENIMU MpernojaBaHus ydeOHoro mpeamera «®Pusmka» B 00pa3oBaTENbHBIX OpraHm3anusx Poccuiickoii
®denepanny, peain3yroIuX OCHOBHbIE 00pa30BaTelIbHbIE IPOrPaMMBbI.

CopepxaHuie IpOrpaMMBbI TI0 (PU3UKE HAMPABICHO HA (POPMHUPOBAHUE ECTECCTBEHHO-HAYYHOW KapTHHBI Mupa oOydaromuxcs 10—11 xmaccos
npu oOyueHnn uX (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOrO moaxoja. lIporpamMma mo ¢usmke COOTBETCTBYET
tpeboBarusm PI'OC COO K MmIaHUPYeMBIM JIMYHOCTHBIM, NMPEIMETHBIM M METAlpeJMETHBIM pe3yibTaTaM OOYdYeHHs, a TaKKe YYUTHIBACT
HEOOXOIMMOCTh pEaTU3allid MEXIPEIMETHBIX CBsI3€l (PU3UKU C €CTEeCTBEHHO-HAaydyHbIMM Y4eOHBIMHU NpeameTamu. B Hell ompepenstorcs
OCHOBHBIE 11€JTU U3y4eHHs (PU3MKHU Ha YPOBHE CpelHero ooiero ooOpa3zoBaHusl, MIaHUPyEMbI€ Pe3yIbTaThl OCBOECHHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarnpeaMeTHBIE, MpeMeTHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e IIJIaHUpPYEMbIE PE3YIbTAThl OCBOEHUS Kypca GU3KNKHU Ha 6a30BOM YpOBHE, B TOM UHKCJIE MPEAMETHBIE Pe3yabTaThl MO rojilaM 00y4eHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®du3nka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMAasl B KauecTBE y4eOHOTo MpeMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B cUCTeMy 3HaHUU 00 okpyxatoniem mupe. llkonpHbIi Kypc (U3MKHM — cCUCTEMOOOpa3yrOMIMH Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX XUMHEH, Ononorueil, puszndeckoi reorpadueii u
acTpoHOMHMEH. Vcronp30BaHMe U aKTUBHOE MPUMEHEHUE (U3MUECKUX 3HAHUI ONpeAessieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe SHEPreTUKH, TPAHCIOPTA, OCBOEHUSI KOCMOCA, MOJYYEHUsI HOBBIX MAaTepHAlOB C 3aJaHHBIMU CBOMCTBaMM M Apyrux. Msyuenue ¢usuku
BHOCHUT OCHOBHOH BKJIaJl B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa 00yJaromuxcs, B pOpMUpOBaHUE YMEHUN IPUMEHATh Hay4HBbIH
METO/] MO3HAHMsI TPU BBINOJIHEHUH UMH Y4EOHBIX HCCIIeI0BaHHMN.

B ocHOBY Kypca ¢u3uku Ui ypoBHS CpeJHEro oouero o0pa3oBaHus MOJOXKEH sl e, KOTOpble MOXKHO PaccMaTpUBaTh KakK MPUHIUIIBI
€ro MOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBJISETCS JOTMUYECKH 3aBEPLIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3/ieioB (GU3UKH,
BKJIFOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUM ¢ HeW MaTepuasl Kypca (U3MKH 00beqUHEH BOKpYr (usnyeckux teopuil. Bemymum B Kypce
ABIsieTcst GopMUPOBaHKE MIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U I0JIE.

Hoes cymanumapuzayuu. E€ peanuszanus NpeanosiaraeT UCHOJIb30BaHUE T'YMaHUTAPHOTO MOTEHIMana (U3NYECKOM HayKH, OCMBICICHHE
CBSI3U Pa3BUTHA GU3UKHU C pa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOoOIIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3MKM npesnosnaraeT 3HAKOMCTBO € HIMPOKHM KPYrOM TEXHMYECKMX U TEXHOJOTMYECKUX
IIPWIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonoeuzayuu peanusyercsi TOCPEICTBOM BBEICHHS 3JEMEHTOB COJACP)KAHUS, IOCBIIIEHHBIX HSKOJOTHYECKUM IpodiemMaM
COBPEMEHHOCTH, KOTOPBIE CBSA3AaHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTH, a TAKXKE 0OCYKICHHS MPOOJIEeM PallMOHAIBHOTO MPUPOIOTIOIE30BAHMS U
HKOJIOTUYECKOH 0€301MacHOCTH.

Crep>XHEBBIMHU JJIEMEHTaMH Kypca (DM3MKH Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHUs SBISIOTCSA ¢Guandeckue teopur ((HopMUpOBaHHE
MIPEJICTABJICHUIA O CTPYKTYPE MOCTPOCHUS (PU3HUECKOHN TEOPHH, PO PyHIAMEHTATHHBIX 3aKOHOB M PUHITUIIOB B COBPEMEHHBIX MTPEICTaBICHHSIX
0 MPUPOJEC, TPAHUIIAX TPUMCHIUMOCTH TCOPHIA, JJIs1 OTIMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-IeSITETFHOCTHBIN MOAX0/T B Kypce (PH3UKHU Pean3yeTcs MPEkKIe BCEro 3a CYET OpraHn3aIllK SKCIIEPUMEHTABHON AATEIbHOCTH
oOyuarommuxcs. J{ns 6a30BOro ypoBHs Kypca (DM3MKM — 3TO HCIOJIB30BAaHWE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB H
abopaTOpHBIX PabOT, KOTOPhIE B MporpamMme Mo (U3NKe OOBEAUHEHBI B OOIIMI CIHUCOK YYEHWUYECKHX MPAKTHUYECKUX paldoT. Brinenenne B
YKa3aHHOM TIepedHe JIAOOPaTOPHBIX PadOT, MPOBOAUMBIX JUISI KOHTPOJISI M OIIEHKH, OCYIIECTBIISIETCS y4aCcTHUKAMHU 00pa3oBaTeIhbHOTO Mpolecca
UCXOJsl U3 OCOOCHHOCTEH IIaHWPOBaHMS M OCHallleHus kabunera ¢usuku. [Ipu 3ToM obGecrneunBaercsa oBiaJeHHE OOYUYAIOUIUMUCS YMEHUSIMHU
MPOBOJINTH KOCBCHHBIC M3MEPEHUs, MCCICIOBAHNS 3aBHCHUMOCTEH (DPH3MYECKUX BEIIMYWH M IMOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX
THITOTE3.

Bonbiroe BHUMaHue yaenseTcss PElICHHIO PacYETHBIX M Ka4eCTBEHHBIX 3a7ad. [Ipu 3TOM JuIs pacdETHBIX 3a7ad MPUOPUTETOM SIBIISFOTCS
3aJ]auM C SBHO 33/IaHHON (PM3UIECKOI MO/IEIbI0, TO3BOJISIOIINE IIPUMEHSTh N3yICHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca,
TaK W WHTCTPUPYS 3HAHWS W3 Pa3HbIX pa3ienoB. JIJIs KauyeCTBEHHBIX 3a/ad MPUOPUTETOM SIBJISIOTCS 3aJaHHUS Ha OOBSICHEHHWE TPOTCKAHHS
Gu3NYeCcKuX SBICHUH M TPOIECCOB B OKPYXKAMOMIEH JXKW3HHW, TpeOyromme BBIOOpa (U3MUECKONH MOJEeNM ISl CHUTYallid TPAKTHKO -
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO k MaTtepuaibHO-TEXHHUECKOMY 00ECIIEUeHHIO YIeOHOTro Tporiecca 6a30BbIil YpOBEHb Kypca
¢bu3MKM Ha ypOBHE cpeaHero ooOmero oOpa3oBaHUs JODKCH H3ydaTbCs B YCIOBHUSX NPEIMETHOTO KaOWHeTa (PU3WKM WM B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO INHKJIa. B kaOuHeTre (U3MKK MTODKHO OBITH HEOOXOoAMMOE JabopaTopHOE
o0opynoBaHue AJis BBIMOJHEHUSI YKa3aHHBIX B IIporpaMMe Mo (pu3nke y4eHUYECKUX MPAaKTUYECKUX paboT U IEMOHCTPAIIMOHHOE 000pYyA0BaHHUE.

JlemoHcTpalMoHHOEe 00OpynoBaHuE (GOPMUPYETCSI B COOTBETCTBUM C MPHUHLIMUIIOM MHUHHUMAaJIbHOW JOCTATOYHOCTH M 0OOecreduBacT
MIOCTAHOBKY IE€PEUMCICHHBIX B MpOrpaMMme Mo (PU3MKE KIIOUEBBIX JEMOHCTpAlUi Ui HCCIEJAOBAHUS M3y4aeMbIX SIBICHUN U MPOLIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe 000pyI0BaHUE AJIsl YYCHUYECKUX MPAKTHUYECKUX paboT GopMUpYETCs B BUJIE TEMATUYECKUX KOMILJIEKTOB M 00eCTIeYnBaeTCs
B pacuéTe OJHOr0 KOMIUJIEKTa Ha ABYX oOydaromuxcs. TeMarnyeckue KOMILIEKTHI TaO0OpaTOpHOTO 000pYyI0BaHUS JOJKHBI OBITH IOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE HHU(PPOBBIX
J1abopaTopHil.

OCHOBHBIMH IEJSIMHU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:

e (opmupoBaHue HHTEpeca M CTPEMIICHHA OOyUYaIOIIUXCS K HAYYHOMY HU3YYEHHUIO TMPUPOIbI, PA3BUTHE HX HUHTEIUICKTYalIbHBIX H

TBOPYECKHUX CITIOCOOHOCTEH;
® pa3BHUTHE MPEJCTABICHUI O HAYYHOM METO/IE TIO3HAaHUS U (OPMUPOBAHHE UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSIM;



(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3yueHHsI OCHOB CTPOCHHUS MaTepUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;
(dbopmupoBaHue yMEHHI OOBSICHATD SBJICHUS C UCIOIB30BAHNEM (PM3UUYECKUX 3HAHUN M HAYYHBIX JI0KA3aTEIIbCTB;
(dbopMupoBaHKEe NPEACTABICHUN O poJiu GU3UKH JUIS Pa3BUTUS APYIHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHue ITHX 1Heell 00eCreYrBaeTCs PEUICHHEM CIICAYIONIHNX 3a/1ad B MPOLIECCe U3yUYeHHsI Kypca (PM3UKH Ha YPOBHE CPEIHET0 O OIIero
oOpa3oBaHus:

npuoOpeTeHre CUCTEMbI 3HaHUI 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXAaHUKY, MOJICKYISIPHYIO
(bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PH3HKY U DJIEMEHTHI aCTPO(PH3HKH;

¢dbopmMupoBaHHE yYMEHHI NPUMEHSATh TEOPETHYECKUE 3HAHUA Ui OOBACHEHHS (DU3NYECKUX SIBICHUN B TPUPOAE U IS TPUHATHS
MIPAKTUYECKHUX PEIICHUI B IIOBCEAHEBHOM KU3HU;

OCBOEHHE CITOCOOOB pelIeHUs Pa3INyHbIX 3a/1a4 C SBHO 33JaHHON (pr3MUecKOl MOJENBIO, 3a/1a4, OPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3gaHue GuU3nUecKod MOJIEeNH, aleKBaTHON YCIOBHM 3ajauu;

MMOHMMaHHE (PU3NYECKUX OCHOB W TNPHHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHX IPOIIECCOB, MX BIUSHUS Ha
OKPYKAOIIYIO CPELNY;

OBJIaJIECHUE METOJaMH CAaMOCTOSITEIbHOTO IUIAHUPOBAHUS U NPOBEACHUS (U3NYECKUX OSKCIIEPUMEHTOB, aHAlIM3a M HMHTEPHpETaluu
nH(pOpMaLKH, OTIPEIeTICHHS TI0CTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

CO3JJaHUE YCIOBUMN JUIsl pa3BUTUSI YMEHUIN TPOEKTHO-UCCIEN0BATEIBCKOM, TBOPUECKON AEATEIBHOCTH.

Ha n3yuenune ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE cpeaHero oomiero oopazoBanus otBoautces 136 yacos: B 10 kiracce — 68 yacos (2 yaca
B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).
[Ipenaraemerii B mporpamMme 1o (pu3mKe mepedeHs JIAO0PaTOPHBIX W MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YUUTEIb JICIAeT

BBIOOD

MpOBEACHUS  JIa0OpaTopHbIX  pPabOT W OMBITOB ¢ y4€TOM  WHIUBUIAYATbHBIX  OCOOCHHOCTEH  OOy4arommuxcs



COJAEPKAHUE OBYYEHUA
11 KJIACC

Pazjen 4. DiaekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[TocrostHHpIE MarHuThl. B3auMoAEHCTBUE TMOCTOSHHBIX MArHUTOB. MarHutHoe mosie. BekTtop marHuTtHOW WHAYKIUU. [IpuHumn
CYNEPHO3UIMYA MATHUTHBIX TOJIeH. JIMHUKM MarHUTHOM MHAYKIMU. KapTuHa JIMHUIT MarHUTHOW MHAYKIIMU T0JIS1 TOCTOSIHHBIX MAarHUTOB.

MarauTHOE T0Jie TPOBOJHUKA C TOKOM. KapTMHa JMHHUI WHAYKUMHA MArHUTHOTO MOJIS JUIMHHOTO MPSMOTO0 MPOBOJAHUKA M 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJAHMKA, KaTyIIKH ¢ TOkoM. OnbIT Dpcrena. BzaumoaeiicTBue mpoBOHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJieHHUE.

Cuna JlopeHua, e€ Moynb U HampaBiieHue. J[BHKeHNe 3apsyKEHHOM YacTHUIIbI B OJJTHOPOIHOM MarHUTHOM nojie. PaGota cusl JlopeHna.

SIBneHue DNEKTPOMArHWTHOM WHAYKIMHU. [IOTOK BEKTOpa MarHUTHOM MHAYKIHH. OJNEKTPOABMKYIIAs CHJIa WHAYKIUHA. 3aKOH
JJNIEKTPOMAarHUTHON MHAYKuu Papanes.

BuxpeBoe snexrpuueckoe mose. OJEKTPOABWKYINAS CUJIa WHAYKIMA B MPOBOJAHUKE, ABWKYIIEMCS TMOCTYIATEIBbHO B OJHOPOIHOM
MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABHKYILAs CHIIA CAMOUHIYKIINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre ycTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: MOCTOSIHHBIE MATHUTHI, 3JEKTPOMArHWUTHI, AJIEKTPOJBUIaTElb, YCKOPUTEIU
3JIEMEHTApHbBIX YaCTHULl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

JeiictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJINTA.

SIBneHue IEKTPOMArHUTHON UHAYKLIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUY.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHrne MarHUTHOTO TOJISt KATYIITKA C TOKOM.

HccnenoBanue neiCTBUS MOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazHUMHblE KOJ1€OAHUA

Konebarenprast cucrema. CBoOOAHBIE MeXaHWYeckue KosieOanus. ['apmonmueckue konebanus. [lepwon, dacrora, amrumryna u ¢asa
koneOanuil. [lpyXuHHBIH MasSTHUK. MareMaTudyeckuil MasTHUK. YpaBHEHHE TapMOHMYECKUX KojeOanui. IlpeBpaiienue nsHepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebarenbubiit koHTYyp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJIEOAHUS B HJCAJIbHOM KOJIE€OAaTEJIbHOM KOHTYpe. AHAIOTHUSI MEXIY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KosiebaHusiMu. @opmysna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KosieOaHUSX. BbIHyXIeHHbIe MexaHudeckue Kojiebanus. PezoHaHc. BbIHyX/IeHHBIE 3J€KTpOMarHUTHbBIE
KoJieOaHusl.

[IepemenHsblii Tok. CHHYCOMIAIbHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJIHOE U JACUCTBYIOIIEE 3HAUYECHUE CHIIBI
TOKa U HaNpsHKEHUSL.

Tpanchopmarop. IlpousBonacTBo, mepemaya U NOTPeOIEHUE DIEKTPUUECKONM SHEPruM. OKOJOTMYECKHME PHUCKU NpPU TMPOU3BOJICTBE
aneKTpo3Hepruu. KynpTypa HCOIb30BaHus AJIEKTPOIHEPTUU B IOBCETHEBHOW KU3HH.

TexHnueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: IIEKTPUUECKHUI 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JIMHUHU IEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOW CUCTEMBI (MIPY>KMHHBIA WJTH MAaTEMaTHYECKUA MAsITHUK).

Ha6nrogenue 3aryxarmmux KojJeOaHui.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmbl (3aBUCUMOCTH CHIIBI TOKA U HAMPSIKEHHS OT BPEMEHH) JIJ1s 2JIEKTPOMArHUTHBIX KOJIeOaHuH.

Pe3onanc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYyIIKH UHAYKTUBHOCTH M KOHAEHCATOPA.

Mogenb TMHUN 3NEKTPOIepeaaydH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MaJIbIX KoJieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LETH U3 MOCJIEA0BATEIBHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60JIHbL



MexaHnyeckue BOJHBI, yciaoBusl pacnpoctpaHeHus. Ilepuon. CkopocTs pacrpocTpaHeHHsl UM JJIMHA BOJIHBIL. Ilomnepednble U MpoJoJIbHBIE
BOJHBL. MHTEepdepeHnus u Audpakius MEXaHHUECKUX BOJIH.

3Byk. CropocTh 3ByKa. ['poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHBIC BOJIHBL. Y CJIOBUS U3IIyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuast opuenTanus BektropoB E, B, V B anekrpomarautHoit
BosiHe. (CBOiCTBA AIIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHWE, MpeJoMJIeHHe, mnoisipusanus, audpakmus, wuHTepdepenuus. CropocTb
ANIEKTPOMArHUTHBIX BOJIH.

[kaa 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBI paIuOCBA3U U TeJIEBUACHUS. Paaronokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPebl.

TexHuueckre yCTPOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, YIBTPa3BYKOBasi JIHArHOCTUKA B TEXHUKE U
MEIUIIMHE, paiap, paAuonpuEMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U NMPOI0JIbHBIX BOJIH.

Koneobmromieecs Tei10 kak HICTOYHUK 3BYyKa.

Habnonenue otpaxkeHus U IpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U JUPpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HabGnronenune cBsi3u TpOMKOCTH 3ByKa M BHICOTHI TOHA ¢ aMILTUTYION U 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KEeHUE, MpeIoMIIeHHe, ospu3anus, audpakuus, nHTepdepeHms.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUe CBeTa B OJHOPOIHOM cpene. JIyu cBeta. ToueuHblii HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenominenne cBera. 3aKkOHBI MPENIOMIICHHSA CBeTa. AOCONIOTHBIM MoOKa3arens mnperomieHus. [lonHoe BHYTpeHHee OTpa)xKeHHeE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAXKEHMUS.

Hucnepcus cera. CroskHBIA cocTaB Oenoro ceera. L[BerT.

Cobuparonie M pacceuBaronue JUH3bl. ToHkas nuH3a. DOKYCHOE pacCTOsSHHE M ONTHYecKas cuiia TOHKOW JnuH3bL. [locTpoenue
M300pakeHUil B COOMPAIOLIUX U paccenBaOMIUX TUH3aX. PopMysa TOHKON JIMH3BL. YBEJIWYEHHE, JaBaeMOe JTMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas onrtuka. UWutepdepenums cBera. KorepeHTHble HCTOYHMKH. YCIOBHUS HAOMIOJEHUS MAaKCHMYMOB U MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus ceeta. JudpakunonHas pemeéTka. Y cioBue HaOMIOSHHS TJIaBHBIX MAKCUMYMOB TMPH MaJIeHUH MOHOXPOMAaTHYE€CKOTO CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[lonspu3zanus ceera.



TexHuueckre yCcTpOHCTBAa M MPAKTUYECKOE NMPUMEHEHME: OYKH, JIyna, (hoToammapar, MPOEKLIMOHHBIM anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS! OTITHKA, TU(PPAKIIUOHHAS PEIIETKA, TTOJISAPOUSL.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacIpoCcTpaHeHHe, OTPAKEHHE U MpestoMiieHHe cBeTa. ONTHYECKHE TPHOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Moienu MUKpPOCKOIIA, TEJIECKOTIA.

Habmonenne naTepdepeHm cBera.

HaGnronenue nqudpakiuu cera.

HaGnronenue aucnepcun ceTa.

[TomydeHune criekTpa ¢ MOMOIIBIO TPU3MEI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue nokaszaTesns NpeIoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTHMH3aX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCUTEILHOCTH
I'panunpl NMPpUMEHUMOCTH KJIacCHMUecKOM MexaHukd. [locTynmaTel crnenuasbHOM TEOpUHM OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOJYJIS
CKOpPOCTH CBETa B BaKyyMme, IPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aMe/JICHUE BPEMEHHU U COKPAILlEHUE ITHHBI.
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Pa3znen 7. KBantoBasi pusuka
Tema 1. Inemenmot K6AHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu sHEpruu GOTOHA C €r0 YACTOTON. DHEPrus U UMIYIbC POTOHA.
OtkpsiTue u uccnenoranue potosdpdexra. Onpitel A. I'. CtonetoBa. 3akonsl GotoddPdexrta. YpaBHenue DiHmTeliHa A GoTorddekra.
«Kpacnas rpanuna» hortodddekra.
JaBnenue ceera. Onbitel [1. H. JIeGenena.
XHUMUYECKOE AEUCTBUE CBETA.
Texuudeckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHe: (DOTOAIEMEHT, (OTOAATYUK, COTTHEUHas: OaTtapesi, CBeTOAMO.



Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.

Ceeroauo.

Counneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuro o -yactui. [lnanerapnas moxens aroma. Ilocrynmatel bopa. Usnydyenue u
MOTJIoLEHNE (OTOHOB MIPU MEPEXO0/I€ ATOMA C OJJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciekTpoB. CHEKTp ypOBHEN SHEPIHM aTOMa BOJOPOJA.

BonnoBbie cBoMcTBa yacTull. BosHel ge bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckue ycTpoHcTBa U MPAKTUYECKOE IPUMEHEHNE: CIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mogenb ombiTa Pezepdopna.

Omnpenenenre AMTUHBI BOJIHBI JIa3epa.

Habmronenue nuHelyaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenue nuHEHIaToro CrexkTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, TOKa3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE paguoakTuBHOCTU. OmnbIThl Pesepdopaa mo onpeaeneHuio cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ydeHus. BnusHue paarnoakTUBHOCTH Ha )KUBBIE OPraHU3MBI.

OTtkpeITHE TTPOTOHA M HeWTpoHA. HykimonHas moensb sapa I 'eitzendepra—Banenko. 3apsn sapa. MaccoBoe yucio siapa. M30Tomsl.

Anbda-pacnag. DNeKTPOHHBIA U IO3UTPOHHBIN OeTa-pacman. ['amma-uznydeHue. 3aKoH paIMOaKTUBHOTO PacIiajia.

DHeprus cBS3U HYKJIOHOB B sifjpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Anepuble peakuuu. Jlenenve u cUHTE3 sA€Ep.

Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TMEPCHEKTHBBI SACPHONW SHEPIETHKU. OKOJOTHYCCKHE AaCMEKThI SAECPHOU
SHEPreTHUKHU.

DOneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEGHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMo/ieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MUpA.

Texnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, siiepHblii peakTop, aroMHasi bomoa.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIIUX YACTHULL.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusm).

Pa3nesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMHUU. [IpuKkiiagHOEe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé€3aHoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IJIAHETHI, UX BUAUMOE JABH)KEHUE.

ConneuHas cucrema.

Connue. ConneuyHass axkTUBHOCTh. Mcrtounuk osHepruum ConHua u 3BE3A. 3BE3/bI, UX OCHOBHBIE XapakTepUCTUKU. Jluarpamma
«CIIEKTPAJIbHBIN KJIACC — CBETUMOCTBHY». 3BE37bl IVIABHOW IOCIENOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Jisi 3BE3/ TJIaBHOU
MocJyieI0BaTeaIbHOCTU. BHYTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKAEHUU U 3Boimonu CojHIa U 3BE3A. DTambl
YKA3HHU 3BE3]L.

Mneunslii [1yts — Hama [Manaktuka. [lonoxenue n neuxenue Connua B ['anaktuke. Tunel ranaktuk. Paanoranaktuku u kBazapsl. YépHbie
JIBIPBI B A7Ipax rajJakTHK.

Bcenennas. Pacmimpenne Beenennoit. 3akon Xa60:ma. Pasoeranue ranaktuk. Teopus bonbioro B3psiBa. PennukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranakruka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYXEHHBIM IJ1a30M C MCIOJIb30BAaHHMEM KOMIBIOTEPHBIX HPUIOKEHUN Al ONpEAEIeHUsl MOJOXKEHUsS HEeOeCHBIX
00BEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHBIE co3Be31usl CeBEpHOro Molyapus 1 spKue 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.

O6o0maronee NnoBTOpeHne

Ponb ¢u3uku n acTpoHOMUHM B 3KOHOMHUYECKOMN, TEXHOJOTMYECKOM, COLMAIbHON M 3THUECKOH cdepax HesTeIbHOCTH YeJIOBEKa, poJib U
MeCTO (PU3MKM M aCTPOHOMMM B COBPEMEHHOH HaydyHOM KapTWHE MHUpa, pojib (U3NYECKOM Teopuu B (POPMHPOBAHMU IPEICTABICHUNA O
(bu3n4ecKkoi KapTUHEe MUPA, MECTO (PU3NUYECKON KapTHHBI MUpa B OOLIEM PsIly COBPEMEHHBIX €CTECTBEHH O-HAYUHBIX MPEICTaBICHUI O IpUpoIe.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce oCymiecTBIsIETC ¢ YUYETOM COAEPIKATENIBHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTUKHU, OMOJIOT MU, XUMHH, TeoTpapuu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBSI3aHHbIE C W3y4YEHHMEM METOJIOB HAyYHOI'O IO3HAHUS: SIBIEHUE, HAy4HbIM (akrt, rumnotesa, (uznyeckas
BEJIMYUHA, 3aKOH, TEOpHsl, HaOIr0/IeHNEe, IKCIIEPUMEHT, MOAEIUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl YpPaBHEHUI, TPUTOHOMETpUYECKHE (QYHKLIUHU: CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHIE€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKLUH HAa OCH KOOPJHMHAT, CI0KEHHE BEKTOPOB, MPOU3BOJHBIE AIIEMEHTAPHBIX (DYHKIIHHA,
MPU3HAKY NOJI00US TPEYTOJIbHUKOB, OTIpeieIeHNE IIOAIN TUNIOCKUX GUryp U 00bEMa Tell.
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buonozus: snexrpuueckue SIBICHUSI B KUBOM NpPUPOJE, KOJeOATEIbHbIE IBWKEHUS B JKUBOM IPUPOJE, ONTHYECKUE SIBIICHUS B >KMBOM
IIpUpPOJIEe, ACUCTBUE PAMALIMK HA )KUBBIE OPraHU3MBI.

Xumus: CTpoE€HUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTypa TBEPABIX T€J, MEXaHU3MbI 0Opa30BaHMs KPUCTAJUIMUECKON pElIETKH,
CIEKTpaJbHBIN aHAJIN3.

I'eoepaghus: MarHUTHBIE MOJIFOCA 3€MIIH, 3aJIEKU MarHUTHBIX Py, POTOCHEMKA 3eMHO MMOBEPXHOCTH, IPEICKa3aHNE 3EMIICTPSICEHH.

Texnonocus: JTUHUM DJIEKTPOIEpead, N'€HEpaTOp NEPEMEHHOIO TOKA, JJIEKTPOJABUIaTElb, UHAYKIIMOHHAS I€Yb, paaap, paauoONpUEMHHUK,
TEeJIeBU30D, aHTEeHHA, Tenedon, CBU-neus, mpoeKIIMOHHBIN armapaT, BOJOKOHHAS OINTHKA, COJTHEUHAas OaTapes..
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 1[I0 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Pu3mka» Ha ypOBHE cpemHero obOmiero oOpa3zoBaHus (0a30BbI YpPOBEHB) IOJHDKHO OOECIICUUTH
AOCTHIKCHUC CIICAYIOUX JIMYHOCTHBIX, METAIIPCAMETHBIX U IIPCAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUsI yueOHOro mnpenMera «@DHU3uKa» JOJKHBI OTpakaTh T'OTOBHOCTh U CIOCOOHOCTH OOy4aromuXxcs
PYKOBOJCTBOBAThCSA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTHU, CUCTEMOMW IIEHHOCTHBIX OPHUEHTAIlMW, TMO3UTHUBHBIX BHYTPEHHUX
yOEXIeHUH, COOTBETCTBYIOIIMX TPAIUILIMOHHBIM [IEHHOCTSAM POCCUHCKOTO OOIIECTBA, paCIIMPEHUE KU3HEHHOTO OIbITa U OMBITA JESITEIbHOCTH
B MPOLIECCE PEeATN3ALMM OCHOBHBIX HAMPABICHUN BOCIIUTATEIbHOMN IEATEIILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMU 00YJaIOIIerocsi Kak akTHBHOT'O M OTBETCTBEHHOTO 4JIeHa POCCUNMCKOro 0OIIEeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00II€YEeIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPEcax TIpaKJaHCKOTro OOLIecTBa, y4acTBOBaTh B CaMOYIPABICHUH B
o0pa3oBaTeNbHON OpraHu3aluy;

YMEHHE B3aUMO/IEHCTBOBATh C COL[MAIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU € UX QYHKIUSIMU U Ha3HAUCHUEM;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(OpPMUPOBAHHOCTH POCCUMCKON I'PakIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHbIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJI€ B JAEATEIBHOCTH YYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OyayILIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MIPUCYILETo (PU3NUECKON HAYKE;

5) Tpya0BOr0 BOCIIMTAHHUSI:

MHTEpEC K Pa3IUYHbIM chepam npodeccuoHaIbHOM e TeNbHOCTH, B TOM YUCIIE CBSA3aHHBIM C (M3UKOM U TEXHUKOW, yMEHHE COBEpIIATh
0CO3HaHHBII BbIOOP Oyny1Ieil nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3UKU Ha MPOTSHKEHUU BCEH JKU3HU;

6) IK0JIOrHYECKOT0 BOCTIUTAHHUS:
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c(pOpPMUPOBAHHOCTH FKOJIOTMYECKOH KyIbTYPBI, OCO3HAHUE ITI00AIILHOTO XapaKTepa 3KOJIOrMYeCKuX Ipoliem;

IIJIJAHUPOBAHUE U OCYILECTBIICHNE JICHCTBUHI B OKPYXKAIOLIEH CpPe/ie Ha OCHOBE 3HAHMS LEJIeW YCTOMUNBOIO pa3BUTHUS YEJIOBEUECTBA,

paciIupCHHUC OIIbITa ACATCIIBHOCTU 9KOJIOTHYECKOH HaITpaBJICHHOCTH HAa OCHOBC UMCIOIIUXCS 3HAHUH 110 (1)I/I3I/IKG;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHHME [IEHHOCTH HAyYHOW JESATEIHHOCTH, TOTOBHOCTH B TIpoOLleCcCe M3y4YeHUS (U3MKH OCYIIECTBIATH TPOCKTHYIO H
HCCICA0BATCIbCKYIO ACATCIIbHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBbIe Joruueckue aAeMcTBHUA:
CaMOCTOSITENHHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATH EH AeITeIbHOCTH, 3a71aBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTIKCHHS;
BBISBJISITH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B PAaCCMATPUBAEMBIX (DH3NUYECKUX SBICHUSAX;
pa3pabaThIBaTh IIJIaH pelIeHUs MPOOIEMBbI ¢ YIETOM aHAM3a UMEIOIITUXCS MaTepUATIbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIICHUBATh PUCKHU TIOCIICJICTBUM JIEATETLHOCTH;
KOOPJAMHHUPOBATH U BHITIOHITH pabOTy B YCIOBHSX PEAIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHUCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBrble nccienoBarejbCcKue AeiCTBHS.
BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITHIMHU U METOIaMU (PU3NYECKON HAYKH;
BJIQJICTh HABBIKAMU Y4EOHO-HCCIICIOBATEILCKOM M MPOCKTHOW JEATEIBLHOCTH B 00JacCTH (PU3HUKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY IMOMCKY METOJIOB PEIICHHs 3a7a9 (PU3NYECKOTO COACPKaHU, TPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS,
BJIQJICTh BUJAMU JICATEILHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIPETAlUU, MPeoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IMYHBIX
Y4€OHBIX CHUTYallUsIX, B TOM YHCIIC TIPH CO3aHUH YI€OHBIX MPOEKTOB B 00IaCTH (PU3HKH;
BBISIBIISITh MPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTyalU3UpPOBaTh 3a/lady, BBIIBUTATh THIOTE3y €€ pEIIeHHs, HAXOAUTh apTyMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;
aHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€ PEIICHHs 3aJaud pe3y/lbTaTbl, KPUTUUYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOrHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U POPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BATENBHON NEATEILHOCTH, B TOM YUCIIE TIPU U3YYCHUU (DU3HKHY;
JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTHUECKYIO 007acTh KU3HEIEATEIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE UJIEU, TTPEAJIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHHUS;
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CTaBUTH MPOOIEMBI U 33J]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.
Padora ¢ undopmanueii:

BJIaJICTh HABBIKAMU TOTy4EHUS MHPOPMAIUU (HUZNIECKOTO COJCPIKAHUS U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIIATh
MOWCK, aHAJIN3, CHCTEMATU3AIUI0 U MHTEPIPETAINIO HHPOPMALIUN PA3IHYHBIX BUJOB U (JOPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTbh UH(OpPMaLIHH;

WCTIOJIb30BAaTh CPEICTBAa MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHH B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHu3aIMOHHBIX 3a]a4 C COOJIIOJICHHEM TpeOOBaHMI SPTrOHOMUKH, TEXHHKH O€30MaCHOCTH, TMTHEHBI, PECypcocOepekeHus, PaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON 0€3011aCHOCTH;

co3/aBaTh TEKCTbl (PU3UYECKOrO COJAEpkKaHHUS B pa3iIMYHbIX QopmaTax ¢ y4€TOM Ha3Ha4YeHHs] MHPOpPMAIUU U LEIEBOW ayAUTOPHH,
BbIOMpAsi ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaJIU3alUHU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYILIECTBIIATH OOLIEHHE Ha YpoKaX (PU3HKH M BO BHEYPOUHOU 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallUi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U MHANBUAYATIbHON pabOThL;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUI ¢ y4ETOM OOLIUX HHTEPECOB U BO3MOXKHOCTEN Ka)I0T0 WieHa KOJIJICKTHBA;

IIPUHUMATDH LIEJI COBMECTHOW NEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JECUCTBUS IO €€ JOCTHKEHHUIO: COCTABJIATH IUIaH
JEHCTBUM, pactipeieATh POJId ¢ y4ETOM MHEHUN yYaCTHUKOB, OOCYXKAaTh PE3YJIbTaThl COBMECTHOM paOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJA U KAXKJOT0 yJaCTHHKA KOMaH/bI B 00NN pe3ybTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE MPOEKTHI, OLEHUBATh UACH C IMO3ULIMY HOBU3HBI, OPUTMHAIIBHO CTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX CHUTYalUsX, MPOSBISATH TBOPYECTBO M BOOOpaskeHUE, OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIbHYIO JEATEIHHOCTh B 00JIaCTU (PM3UKHU U aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTaBIIAThH IJIAH PElICHUs] Pacu€THBIX M KaYeCTBEHHBIX 3a/1ay, TJIaH BBINOJHEHUS MPAKTUYECKON paboThI ¢ yuéToM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsaTh paMKH yueOHOTO MpeMeTa Ha OCHOBE TUYHBIX MPEATNIOYTCHUH;
JieNaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
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CrocoOCTBOBAaTh (DOPMHUPOBAHHUIO ¥ TPOSIBICHUIO IPYAWIIMA B O0JIACTH (U3HMKH, MOCTOSHHO TOBBIINIATH CBOM 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHbII HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CHTYallUsiM, BHOCUTH KOPPEKTHUBHI B IESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIETISIM;

BJIQJICTh HABBIKAMU TTI03HABATEILHON PE(PIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUNA W MBICIHTEIBHBIX POIECCOB, HX PE3yIbTaTOB
1 OCHOBaHUM;

MCTIOJIB30BaTh MPUEMBI pe(hICeKCHUH IS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PIUCKH U CBOEBPEMEHHO MTPHHUMATDH PEIICHHS 10 WX CHIDKEHUIO;

MPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MIPH aHAJIN3E PE3YJbTaTOB JCATEIbHOCTH;

MIPUHUMATPH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MIPH aHAJIN3E PE3YJbTaTOB JCATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mpomecce mocTmKeHHs TUYHOCTHBIX PE3yAbTaTOB OCBOCHUS MPOTPAMMEI 10 (DU3HKE Ul YPOBHS CPEIHET0 00mero oOpa3oBaHUs Y
00y4aromuxcst COBEPIICHCTBYETCS YMOIIMOHATIBHBIA WHTEIUIEKT, TPEAIOJIaratonii ¢(hOpMUPOBAHHOCTE:

CaMOCO3HAHMSI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAILHOE COCTOSIHUE, BUACTh HANIPABIICHHS PA3BUTHS COOCTBEHHON
SMOIIMOHAIBHOM Cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJvpoBaHus, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTH)KEHUIO 1IeJIU U yCIeXy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBAThH
HCXOJISl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CHOCOOHOCTh MOHUMATh MOLMOHAIBHOE COCTOSHUE APYTUX, YUUTHIBATH €0 MPH OCYILECTBICHUH OOLICHUS,
CIOCOOHOCTH K COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpanBaTh OTHOILEHUS C JPYTUMHU JIIOJbMH, 3a00TUTHCS, IPOSBISATH UHTEPEC U
pazpeniats KOH(IUKTHL

NPEIMETHBIE PE3YJIBTATbBI

K xoniy o6ydenus B 10 kiaacce npeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXKaTh C(HOPMHUPOBAHHOCTD y O0yUAIOMINXCS
YMEHHUI:

JEMOHCTPUPOBATh HAa MpHUMeEpax pojb M MecTo (u3umku B (OPMUPOBAHHUU COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUUYECKON JeSTeIbHOCTH JIIOCH;

YUUTBIBATh TPAaHULBl MPUMEHEHMsS W3YyYEHHBIX (U3MYECKMX MOJeNeil: MarepuanbHas TOYKa, HMHEpLUanbHas cHcTeMa OTCuéTa,
a0COJIIOTHO TBEPAOE TENO, WACAIbHBIA ra3, MOJAENU CTPOEHHUS Ia30B, >KUIKOCTEH W TBEPIBIX TeJl, TOUEUHBIM SJIEKTpUUECKUN 3apsi Hpu
peneHnH (pU3NYECKHX 3a/1a4;

pacrio3HaBaTh (pu3HuUecKue sBICHHS (IPOLECChl) U OOBSICHATh X HAa OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KUHETUYECKON TeOpuu
CTPOEHHS BEIIECTBA U IEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHE, CBOOOIHOE MajIeHNe Tell, ABMKEHHE
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M0 OKPY>KHOCTH, MHEpIUs, B3auMOJieicTBre Tell, nuddy3us, OpOYHOBCKOE IBWKCHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE
o0b€Ma Ten mpu HArpeBaHUUW (OXJIAXKICHUHU), TEIUIOBOEC PABHOBECHE, HCIApEHUE, KOHJICHCAIUS, IUIABIICHWE, KPUCTAJUTH3AIMS, KUIICHHE,
BIIQYKHOCTh BO3/IyXa, TMOBBIIICHUE JABJICHUS Ta3a MPH €ro HarpeBaHUHM B 3aKPBITOM COCYIE, CBS3b MEXIY MapaMeTpaMHu COCTOSIHHS ra3a B
M30TIpoIIeccax, SJICKTPU3AIMS TEJ, B3aUMOJICHCTBHE 3apsIOB;

OTIMCHIBATh MEXaHWYECKOE JIBFDKCHUE, MCIOJB3YS (M3HUYSCKUE BEIUYHMHBI: KOOPIMHATA, MYTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHJia, UMITYJIbC Tela, KHHETUYeCKass YHEpPrus, MOTCHIUAIbHAS YHEPTrHs, MEeXaHndecKas paboTa, MEXaHWYECKash MOITHOCTh; MPHU
OTIMCAHWU TPABWJIBHO TPAKTOBATh (U3WYCCKUN CMBICI HCIIOJIB3YEMBIX BEIUYHH, WX OOO3HAYCHHS] W EJIMHHIIBI, HAXOJUTh (OPMYIIHI,
CBSI3BIBAOINNE JJAHHYIO (PU3NYCCKYIO BEIMYUHY C IPYTUMU BEITHUNHAMU;

OTIMICHIBATh U3YUEHHBIC TEIJIOBBIC CBOMCTBA TEJ U TEIUIOBHIC SBJIICHHUS, UCIIOJIb3Ys (DM3MUECKHE BEIMIMHBI: JJaBJICHHUE ra3a, TeMIepaTypa,
CpeIHsisl KUHETHYeCKas JHEPIHsl XaOTHYECKOTO JBMIKCHHS MOJIEKYJ, CPEIHEKBAaJpaTHYHAS CKOPOCTh MOJICKYIN, KOJIMYECTBO TETUIOTHI,
BHYTpPEHHSISI DHeprus, padora Taza, KOIPQPUIIMEHT IOJIE3HOTO JEHCTBUS TEILIOBOTO JBHUTaTeNs, NMPH ONHUCAHWUU TPABUIBHO TPAKTOBATH
(U3HYECKUH CMBICIT HCIIOJIB3YEMBIX BEIUYHH, WX OO0O3HAYCHUS W CIUHUIIBI, HAXOIUTHh (OPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (PU3NICCKYIO
BEJIMYHHY C JJPYTUMH BEITUIHHAM;

OTIMCHIBATh M3YYCHHBIC IICKTPUUYCCKUE CBOMCTBA BEIIECTBA U JICKTPUUCSCKUE SIBICHUS (TIPOIIECCHI), UCIIOIB3Yys (PU3NUCCKUE BEITNIHHBI:
MEKTPUICCKUI 3apsfl, IJIEKTPUUISCKOE II0JIe, HANPSHKEHHOCTH IMOJIA, TMOTEHIMAN, PA3HOCTh IOTCHIMAJIOB, NPH OIHMCAHWUW IPABUIBHO
TPaKTOBaTh (DM3MUYECKUH CMBICIT WCIIOJIb3yeMbIX BEJIIMYWH, MX OOO3HAUCHUS W CIUHUIIBI;, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BEJTHYNHAMH,

aHATM3UPOBATh (PU3HUECKHUE MPOIIECCHI U SIBICHHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIUIIBL: 3aKOH BCceMUpHOTo TaroteHus, |, 1l u
Il 3akoHbpl HpIOTOHA, 3aKOH COXpaHEHHSI MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHHS HMMITYJIbCa, MPHHIMUI CYIEPIIO3HINN CHJI, TIPUHIIAIL
PaBHOIPABHS MHEPIUATBHBIX CHCTEM OTCYETA, MOJIEKYISIPHO-KHHETHYCCKYIO TCOPHIO CTPOCHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b CpPEIHEH
KUHETHYECKOW PHEPTrUU TEIUIOBOTO JIBMXKCHHUS MOJIEKYJT C aOCOJIOTHOHM TeMIIepaTypoid, MepBblid 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHCHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KyioHa, mpu 3TOM pa3iuvaTth CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKECHUE U YCIIOBHUS
(rpaHutibl, 001aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TNPHHIMUIBI JICHCTBHS MAalIWH, NMPUOOPOB W TEXHUYECKUX YCTPOWCTB; pa3jiuyaTh YCJIOBUS HX O€30MacCHOTO
WCIIOJIb30BAHUS B TIOBCEIHEBHOW KU3HU;

BBITOJIHATh SKCIIEPHUMEHTBI 110 UCCIICIOBAHHUIO (PU3MYECKHX SIBJICHUI M MTPOIIECCOB C UCTIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPCHUH,
pu 3TOM GOPMYIUPOBaATh MPOOIEMy/3aauy U TUIIOTE3Y YUEOHOTO 3KCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMS,
MIPOBOJIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMBIE U KOCBCHHBIC M3MEpEHHsS (U3NYECCKUX BEJIWYHMH, MPH ITOM BHIOUPATh ONTHMAJIbHBIN CHOCOO M3MEpPCHUS H
MCIO0JIb30BaTh N3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHHI;

HCCIEeIOBATh 3aBHCHUMOCTH MEXKIY (U3NYECKUMHU BEIUYMHAMU C KCIOJIb30BAaHHEM MPSIMBIX M3MEPEHUH, MPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCUpPOBATh PE3yIbTAThl MOJYYEHHON 3aBUCHMOCTH (DM3MUECKHUX BEIMYMH B BHUAE TaOMUIl U rpaduKOB, AENaTh BHIBOJBI 1O
pe3ynbTaTaM UCCleOBaHMUS,
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coOmogaTh mpaBwiia Oe30MacHOr0 TpyAa IpH TPOBEICHHHM MCCICJOBAHMH B paMKax y4eOHOTO JKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKON U TIPOCKTHOM JCSITENILHOCTH C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U IAOOPATOPHOTO 000PYIOBAHUS;

pemath pacy€THBIC 3a/1a4M C SBHO 33JIaHHOW (PU3MUYECKON MOJCIBIO, UCTIONB3Yys (PM3MUECKUE 3aKOHBI U TIPUHIUIIBI, HA OCHOBE aHAN3a
YCIIOBUS 3a7]a4i BBIOUPATh (PU3MUECKYIO MOJICIb, BBIICIATh (DU3HUSCKUE BEIMYUHBI M (POPMYIIBI, HEOOXOqUMBIC /ISl €€ PelIeHUs, TPOBOIUTH
pacuéThl M OTICHUBATHh PEATBHOCTH IMOJTYYCHHOTO 3HAYCHUS (PH3UIECKON BEIIMUNHBI,

penaTh KauyeCTBEHHBIC 3a/1a4H: BBICTPAMBATH JIOTHYECKA HEMPOTUBOPEUHUBYIO IIETIOUKY PACCYXICHHI C OMOPO Ha M3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKHUE SBIICHUS;

WCIIOJIb30BAaTh MPU PEIICHWH Yy4eOHBIX 3a7ad COBpPEeMEHHbIC WH()OPMAINMOHHBIE TEXHOJOTHH JIJIS TIOWCKA, CTPYKTYPHUPOBAHUSA,
WHTEPIPETAIIMA W TIPEJCTABIICHUS YYeOHON M HAyIHO-TIOMYJISPHONW WH(POPMAIUH, TOJYYEHHOW W3 Pa3IMYHBIX WCTOYHHKOB, KPUTHUCCKU
aHAJM3UPOBAThH MOJTydaeMyI0 HHPOPMALIHIO;

MIPUBOJIUTEH TIPUMEPHI BKIIAJa POCCUHCKUX U 3apyOe)KHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE TPOIIECCOB OKPYKAIOMIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCI0JIb30BaTh TEOPETHYCCKHE 3HAHUSA 1O (PH3MKE B TIOBCETHEBHOW MUW3HU I OOecCreueHuss Oe30MacHOCTH TpH OOpalleHud C
MpUOOpPaMH M TEXHUICCKUMH YCTPOMCTBAMH, JIISI COXPAHECHHS 37J0POBBS U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO TIOBEJCHHS B OKPYXKAIOMICH
cpene;

paboTaTh B TPYIIE C BBIMOJHCHUEM pPa3IMYHBIX COIMAIBHBIX POJICH, IUIAHHUPOBATH PAbOTy TPYIIIBI, PANMOHAIBLHO pPACIPEISTsATh
00513aHHOCTH ¥ TUIAHUPOBAThH NESTEIHHOCTh B HECTAHIAPTHBIX CHTYAIMAX, a[lCKBaTHO OICHWBAThH BKJIAJ KAXJIOTO W3 YUYACTHUKOB T'PYIIIHI B
peleHre paccMaTpUBaeMOi TPOOIIEMBI.

K xoHity oO0yuenus B 11 kiacce nmpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSI
YMEHUU:

JEMOHCTPUPOBATh HAa TpPHUMEPax pojb W MeCTO (U3MKA B (QOPMUPOBAHMHM COBPEMCHHOW HAYYHOW KAapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUICCKOM JIEATSILHOCTH JIFO/ICH, IIETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTHIBATH TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3MYECKUX MOJICNICH: TOUCUHBIN AIIEKTPUUYCSCKHIA 3apsi, JTy4 CBETa, TOUYCUHBIH UCTOYHUK
CBETa, siZIepHAsi MOJICNIb aTOMa, HyKJIOHHAsI MOJIE]Tb aTOMHOTO Si/Ipa MPH pelieHn: (PU3NIECKUX 33/1a4;

pacro3HaBaTh (U3NYECKUE SIBICHHUS (MPOIECCHI) M OOBSACHATH MX HA OCHOBE 3aKOHOB JJICKTPOAMHAMUKHA WM KBAHTOBOW (DH3HMKH:
ANIEKTpUYECKast MPOBOIUMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICWCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, AJICKTPOMAarHUTHA S
WHAYKIWS, JCWCTBUE MArHUTHOTO TIOJII HAa TPOBOJHHK C TOKOM U JBWKYIIMHICS 3apsj, DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI,
MPSIMOJIMHEHHOE PacpOCTPAHEHUE CBETa, OTPAXKECHUE, MPEJIOMJICHHE, HHTep(epeHIns, TudpaKius U TMOJSIPU3alysi CBETa, TUCIICPCHs CBETa,
doToanekrpuueckuii dpdexTt (PpororddexT), cBeTOBOE MaBieHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJa, €CTECTBEHHAS
HCKYCCTBEHHAs paJiOaKTUBHOCTH;

OTIMCHIBATh HM3y4YCHHBIE CBOMCTBA BEUIECTBA (AIIEKTPUYECKHE, MArHUTHBIE, ONTUYECKUE, DJICKTPUUECKYIO MPOBOJUMOCTH Pa3TMYHBIX
Cpel) ¥ DJIEKTPOMArHUTHBIE SIBJICHHS (TIPOIECCHI), MCMONb3ysd (U3NYECKUE BEITUYMHBI: DIIEKTPUYECKUN 3apsij, cujla TOKa, AJIEKTPUYECKOE
HaMpsbKEHHe, AJIEKTPUUYECKOe COMPOTHBIICHUE, PAa3HOCTh MOTEHIIMATIOB, YIEKTPOABIKYIAs cujla, paboTa TOKa, MHAYKIUS MarHUTHOTO IOJIS,
cwia Ammepa, cuna JlopeHiia, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs AJIEKTPUUYECKOTO0 U MATHUTHOTO MOJIEeH, TepUoa U YacToTa KoJieOaHWi B

17



Koyie0aTeIbHOM KOHTYpE, 3apsii W CHJIa TOKa B IIPOLIECCE TapMOHHUYECKHUX 3JIEKTPOMArHUTHBIX KojeOaHHH, (HOKYCHOE pacCTOsHUE H
ONTUYECKasi CUJIa JIMH3BI, IPU ONHMCAHUU MPABHIBHO TPAKTOBATH (PM3UUECKUN CMBICT MCIIOJIB3YEMbIX BETUYMH, UX 0003HAUYEHUS U €AWHUIIBI,
YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETUYMHY C JPYTUMH BETMYNHAMH;

OTIHMCBHIBATH N3yYCHHBIC KBAHTOBBIC SIBIICHUS H MTPOIIECCHI, UCTIONB3YS (PM3UUECKUE BETUIUHBI: CKOPOCTD AJIEKTPOMArHUTHBIX BOJIH, JUTHHA
BOJIHBI M YacTOTa CBETA, SHEPrHsl M MMITYJbC (POTOHA, MEPHOJ MOJypacmaaa, SHEprus CBSI3W AaTOMHBIX SAEp, MPU ONMCAHWH TPABHILHO
TPaKTOBaTh (U3NYECKUN CMBICT HCIIOJIb3YEMbIX BEIMYMH, MX 0003HAueHHWS M €JWHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JaHHYIO
(GU3NIECKYIO BEIMYUHY C IPYTHMHU BETHYUHAMH, BBIYUCIISTH 3HaYeHNE (DPU3NIECKON BETMUNHBL;

aHATM3UPOBATh (PU3MYECKHE TMPOIECCHl W SBJICHUS, WCIONB3yd (U3WYeCKHe 3aKOHbl W TPUHIMIBL: 3akoH Owma, 3aKOHBI
MOCIIEIOBATEIIFHOTO W TAPAJUIETIHHOTO COCIUHEHHUs] TPOBOJHUKOB, 3akoH JDxoyms—JIeHIa, 3aKOH SJIEKTPOMAarHUTHOW WHIYKIIUH, 3aKOH
NPSIMOJIMHEHHOTO  PaclpOCTPaHEHUS] CBETa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE OWHINTEWHa Ui
dorodddekra, 3aKk0OH COXpaHEHHS YHEPTHH, 3aKOH COXPAHEHHS UMITYIIbCA, 3aKOH COXPAHEHHS DIIEKTPUYECKOTO 3apsisia, 3aKOH COXPaHEHUS
MaccoBOTO 4YHCIa, MOCTYJaTbl bopa, 3aKOH pPagMOaKTUBHOTO paclaja, Mpd 3TOM pa3indyarh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaXKEHHUE U YCIOBHS (IpaHullbl, 001acTH) MPUMEHUMOCTH;

OTIpENIENATh HANpaBJIEHUE BEKTOPa MHIYKIIMA MAarHUTHOTO TTOJISI IPOBOTHUKA C TOKOM, CHIIBI AMTiepa 1 cuiibl JIopeHa;

CTPOUTH M OIIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJTHATH KCIIEPHMEHTHI TI0 UCCIIETOBAHHIO (PH3NIECKUX SBIICHUH W TIPOIIECCOB C UCTIOB30BaHUEM MPSIMBIX M KOCBEHHBIX N3MEPEHUI:
pu 3ToM (popMyaupoBaTh MpodaemMy/3aaady U THIOTE3y y4eOHOTO IKCIEePUMEHTa, COOMpaTh YCTAHOBKY M3 MPEII0KEHHOTO 000PYyI0BaHMS,
IIPOBOJIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYIIECTBIIATh MpPSIMbIE U KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEJIWYMH, NPH 3TOM BbIOMpPATh ONTUMAIBHBIA CIOCOO M3MEpEHHs U
UCIOJIb30BATh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUH;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIHOJB30BAHUEM IMPSAMBIX M3MEPEHUil: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl NOJTYYEHHONW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJAE TaOIMIl U IpaHKOB, JeIaTh BBIBOJBI 10 pe3yibTaTaM
HCCIIEIOBAHUS;

coOuogark mpaBwiia 0€30MacHOrO TpyAa IIpU IMPOBEIEHUM MCCIENOBAHUMN B paMKax ydyeOHOro JKCIIEPHUMEHTa, YdeOHO-
HCCIIEI0BATENILCKOM U MPOEKTHOM JEeATENbHOCTH € UCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOHCTB U J1a00paTopHOro 000pyJOBAHNUS;

pemaTh pacy€THbIe 3a7a4M ¢ SBHO 33/JlaHHON (U3MUYECKONW MOJEINbI0, UCHOJb3Yys (PU3UUYECKUE 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHaIM3a
yCJIOBHSA 3a7a4Ml BEIOUPATh (PU3UUECKYIO MOJIEIb, BHIACIATh (PU3NUYECKUE BETUUMHBI U (OPMYIIbI, HEOOXOAUMBIE s €€ peleHus], TPOBOJUTh
pacy€Thbl ¥ OLIEHUBATh PEAIbHOCTD MOJIyY€HHOI'O 3Ha4eHUs! (PU3NUECKON BETMUUHBL;

pelaTh KaueCTBEHHbIE 3a/1a4M: BBICTPAUBATH JIOTMUECKH HEMPOTHBOPEUHMBYIO LIETIOUKY PACCYKIEHUN C OMOPOI Ha M3yueHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCMOJb30BaTh MNPU pEIIeHHMH Y4YeOHBIX 3aJauy COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTMM JJIs TOWCKA, CTPYKTYpUpPOBAHUS,
MHTEpOpETallMi M MpPeJCTaBICHUS Y4eOHOW M Hay4YHO-TIONMYISIpHOM MH(POPMALMHU, MOJYYEHHOM M3 pa3IM4YHBIX HMCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;
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OOBSCHSTH MPUHIUIIBI ACHCTBHS MaIIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3Nudarh YCIOBUS MX 0E30MAaCHOTO HMCIIOJIb30BAHUS B
MMOBCEIHEBHOM JKU3HU;

MIPUBOJIUTH IPUMEPHI BKJIa/Ia POCCUUCKUX M 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B OOBSICHEHHUE TPOIIECCOB OKPYKAIOIIECTO
MHpA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUI;

WCII0JIb30BAaTh TCOPETHYCCKHE 3HAHWSA TO (PHU3MKE B TIOBCETHEBHOW MXU3HU I OOecCrieueHUss OC30MACHOCTH IPH OOpalieHUH C
npudOpaMH M TEXHUICCKUMH YCTPOMCTBAMH, JIJISI COXPAHECHHS 37J0POBBS U COOJIOJCHUS HOPM 3KOJIOTMYECKOTO TOBEJCHHS B OKPYXKAIOMICH
cpene;

paboTath B TpYIIEe C BBHINOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX pOJIEH, ITUIAaHUPOBATH PalbOTy TPYIIbI, PAIMOHAIBHO pacHpenessTh
00513aHHOCTH ¥ TUIAHUPOBATH JEATEIHLHOCTh B HECTAHIAPTHBIX CUTYAIIMX, aIEKBATHO OLIEHUBATh BKJIAJ KaXJIOTO M3 YYACTHUKOB TPYIIIIHI B
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (undgpossbie)
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKUe U JIEKTPOMArHuTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHOM TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
N bubnuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE A1pO 5 bubnuoreka [IOK

20



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOM TPOT'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHEr 0
0011ero oopa3oBaHus

10.1

JleMoHCTpHUpOBATh HA MpUMEPaxX PoJib U MecTO GU3UKHA B (GOPMUPOBAHUH COBPEMEHHON HAyYHOU KapTHUHBI MHpa, B
pPa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B TPAKTHUYECKON JEATEIIBHOCTH JIHOEH

10.2

YauteiBaTh rpaHulbl IPUMCHCHHUA U3YUCHHBIX (1)I/I3I/I‘~IGCKI/IX MOJICJ'ICI\/'IZ MarCpurajibHasd TOYKa, MHEPpIUAJIbHAsA CUCTEMA
oTcué€Ta, adCOJIFOTHO TBEP/IOE TEJO, UJICATBHBIN Ta3; MOJEIN CTPOSHUS Ta30B, KUJIKOCTEH U TBEPBIX TEJ, TOUCUHBIN
AIEKTPUYECKHM 3apsi]l — IPU pelieHNH (PU3NUEeCKUX 3a1a4

10.3

Pacnio3naBath (pusmyeckue siBiaeHHUs (IpoLEecChl) U OOBICHATh UX Ha OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISPHO -
KMHETUYECKOM TEOpUU CTPOCHMSI BELIECTBA M JJIEKTPOJMHAMUKH: DPABHOMEPHOE M PAaBHOYCKOPEHHOE
MPsIMOJIMHEWHOE JIBUXKEHUE, CBOOOHOE Ma/ieHHe Tell, IBUYKEHUE 110 OKPYKHOCTH, WHEPIIHS, B3aUMOJACHCTBHUE TEN;
b dy3us, OpOyHOBCKOE JBH)KEHHME, CTPOEHHE >XHAKOCTeM U TBEPABIX TeJl, HM3MEHeHHe o0béma Ten MpHu
HarpeBaHuM (OXJIQXKJAEHUHU), TEIUIOBOE pPABHOBECHE, HCIApEHHE, KOHJEHCAlMs, IIaBI€HHE, KpUCTAJLIM3aIus,
KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBILICHHUE J1aBJICHUS I'a3a IIPU €ro HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napaMeTpaMM COCTOSIHUS T'a3a B U30IIpoLieccax; dJIEKTPU3aLMs Tel, B3aUMOJCHCTBHE 3aps10B

10.4

OnuceiBaTh MEXaHHYECKOEC JABVKCHUC, HCIIOJIb3Yys (bnanecm/le BCJIIMYMHBI: KOOpAWHATA, IIyTh, INECPEMCIICHUC,
CKOpPOCTh, YCKOPECHHE, MaccCa TE€jia, CHJla, HMITYJIbC TE€JIa, KHHCTHYCCKasd OHEPIrus, IIOTCHUHUAJIbHAsA OSHEPIUA,
MEXaHHU4YECCKas pa60Ta, MCXaHW4YCCKass MOIIMHOCTb, IIpHW OIIMCAaHHMKU IIPpaBUJIBHO TPAaKTOBATh (bHSI/I‘ICCKI/Iﬁ CMBICJI
HCIIOJIB3YEMBIX BCJIIMYWH, UX 0003HaYeHUA U CAMHHUIBI, HAXOAUTH (bOpMYJ'H:I, CBA3BIBAIOINMEC JAaHHYIO (1)I/ISI/ILIGCKYIO
BCIIMYMHY C APYTHUMU BCIUMYNHAMUA

10.5

OnuceIBaTh HU3YYUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEMHJIOBBIC SABJICHUA, HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCIIMYUHBI:
AaBJICHHUC Tas3a, TeMIICparypa, CpCAHdaA KHHCTHYCCKad DOHCPrud XaOTHYCCKOI'O  IABHUIKCHHA  MOJICKYII,
CpeaAHCKBaApaTHIHAA CKOPOCTb MOJICKYJI, KOJIMYECTBO TCIJIOTBI, BHYTPCHHSAA SHEPIU, pa60Ta rasa, KOS(i)(bI/II_II/IeHT
MOJIE3HOTO JACUCTBUS TEMJIOBOTO ABUTATCIIA; IIPU OIIHMCAHHU IIPABHJIBHO TPAKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI
HCIIOJIb3YCMBIX BCJIUYUH, UX 0003HaYEHUS U CAMHUIIBI, HAXOJAHUTH (l)OpMy.]'ILI, CBA3BIBAKOINC NAHHYIO (1)I/IBI/I‘leCKYIO
BCIIMUMHY C IPYTUMU BCIIMYHHAM

10.6

OnuceIBaTh HU3YYCHHLIC SJICKTPUUCCKUC CBOIMCTBa BEILIECTBA U QJICKTPUYICCKHUEC ABJICHUS (HpOHCCCH), HCIIOJIb3YS
(I)I/ISI/ILIGCKI/IC BCJIIMYHHBI! BHCKTpI/I‘ICCKI/Iﬁ 3apsa, SJICKTPUUCCKOC II0JIC, HaprI)KéHHOCTB MoJIs1, MOTCHIMAJ, PA3HOCTDH
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MOTCHIHAJIOB; IPXU OIMMMCAHUUN NTPABUJIbHO TPAKTOBATH (1)H3H‘ICCKHﬁ CMBICJI UCIIOJIB3YEMbBIX BCJIMYUH, UX 0003HaYCHMS
1 CAWHUIIBI; YKA3bIBATh q)OpMy.HBI, CBA3BIBAIOIIUC JaHHYIO (bHSI/I‘ICCKyIO BCJIMYNHY C APYTUMHU BCIIMYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MTPOIECCHI U SBJICHUS, UCIIONB3YS (PU3MUECKUE 3aKOHBI M TPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, |1 u Il 3axonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPTrUH, 3aKOH COXPAHEHUsSI UMITYIIbCa,
NPUHIMUI  CYNEPIO3ULIMM CUJ, MPUHUUI PAaBHOIPABUS HHEPLUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHS BELIECTBA, I'a30BbI€ 3aKOHbI, CBSI3b CPEIHEH KUHETHMUECKON SHEPruu TEIJIOBOTO
JNBUKEHHUSI MOJIEKYJ C aOCOJIIOTHOW TemrepaTypoi, NEpBbIA 3aKOH TEPMOJMHAMHMKH; 3aKOH COXpaHEHHS
ANIEKTPUYECKOr0 3apsna, 3akoH KyloHa; mnpu 3TOM pasiauyarh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOEe BbIpaXEHHUE U yCIOBUS (FpaHHULbl, 00JaCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHbBIE MPUHILUIIBI IEHCTBUS MAlllMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS UX
0€30MMacHOTO MCNOJIb30BaHUS B IOBCEJHEBHOM KU3HU

10.9

BbINONHATE 3KCIIEPUMEHTHI IO UCCIIEOBAHUIO (PU3MUECKUX SIBICHUN M MPOLIECCOB C MCIOJIb30BAaHUEM HPSIMBIX U
KOCBEHHBIX H3MEpeHHui; Mpu 3ToM (opmynupoBaTh NpodiieMy (3a7ady) W TUNOTE3y y4eOHOTO 3KCIEpHUMEHTa,
coOuparTh YCTaHOBKY U3 MPEIJI0KEHHOI0 000PyI0BaHNUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIbI

10.10

OCYHIGCTBJ'ISITB MMPpsAMBIC 1 KOCBEHHBIC U3MCPCHUA (1)I/ISI/IV-IGCKI/IX BCJIMYHH, ITPH 3TOM BI)I6I/IpaTB OINTUMAIBHEINA CIIOCO0
HU3MEPCHHUA U UCIIOJIBb30BATh U3BECTHBIC METO/AbI OLICHKH HOFpeHIHOCTCI\/'I I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (PU3MUECKMMH BEIMYMHAMH C HCIOJIb30BAaHUEM MPSAMBIX U3MEPEHHI; MPU ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, (DMKCHPOBATh pPE3yAbTaThl MOJTYYEHHON 3aBHCHUMOCTH (U3WYECKUX BEJIMYUH B BUJE
TabJIuUI ¥ rpauKOB, J1€1aTh BHIBOBI 110 PE3Y/IbTaTaM UCCIIETOBAHUS

10.12

CoOnronaTe mpaBmiia 0E30MACHOTO TpyAa INMPH MPOBEACHUU HCCICIOBAaHUNW B PaMKax Y4eOHOTO JKCIIEPHMEHTA,
y4eOHO-HCCIIeIOBATEIbCKOH W MPOEKTHOW JIEATEILHOCTH C HKCIIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB H
J1a00paTOPHOTO 0OOPYIOBAHUS

10.13

PemaTe pvaéTHBIC 3aJa4yu C sIBHO 3aﬂaHHOﬁ (1)PI3PI“I€CKOI>1 MOJACIIbIO, UCIIOJIb3Ys (1)I/I3I/ILICCKI/IC 3aKOHBI U IIPHUHIUIIGI;
Ha OCHOBC aHaJIn3a YCJIOBUA 3a/1d4n BBI6I/IpaTB (1)I/I3I/ILI€CKYIO MOJ€CJIb, BBIACIATDH (bHBI/I‘lCCKI/IC BCJIIMYHUHBI U (bOpMy.]'II)I,
HeO6XOI[I/IMI>IC s e€ pE€CHUA, IPOBOJUTH paCLIéTBI " OLICHUBATh PCAJIBHOCTD IIOJIYYCHHOT'O 3HAYCHUA (1)PI3PI“I€CKOI>1
BCIINYNHBI

10.14

Pemate kauecTBEHHBIC 3a/1a4U: BBICTPAUBATDH JIOTHUYCCKHU HCIIPOTUBOPCUUBYHO LCIIOYUKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha
HU3YUCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IG SIBJICHHA

10.15

Hcnonb3oBaTh Npu pelIEHMH Y4YeOHBIX 337ad COBpPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTUU JUId IIOMCKA,
CTPYKTYpUPOBAHUS, HHTEPIPETALIUU U TIPEJCTaBIeHNUs y4eOHOW M HAyYHO-TIOMYJIIPHOW MH(POPMALUK, TOTy4eHHON
U3 Pa3InYHbIX MICTOYHUKOB; KPUTHUECKH aHAJIM3HPOBATh MOJIY4aeMY0 HH(POPMAIIHIO
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10.16

[IpuBoauTH, TpUMEpPHl BKJIAJa POCCHHUCKHUX W 3apyOeXHBIX Y4YEHBIX-(DM3UKOB B pPa3BUTHUE HAYKH, OOBSICHEHUE
IIPOLIECCOB OKPYKAKOLIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH

10.17

Hcnonb30BaTh TeOpeTUYECKHE 3HAHUS MO (DU3WKE B MOBCEIHEBHOM JKM3HH JUIsl OOecrieueHUs OE30MaCHOCTH IPHU
oOpameHnn ¢ npuOOpaMyd W TEXHUYCCKUMHU YCTPOUCTBAMH, I COXPAHEHHUS 370POBbS U COOIIOJCHUS HOPM
9KOJIOTHYECKOI0 ITIOBEJICHUsSI B OKPYKAIOLIEH cpejie

10.18

PaGoTtaTh B rpyrmiie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHUPOBATh PabOTy TPYIIIIBI, PAIIHOHAIBHO
pacupenensaTh 0043aHHOCTH U IUIAHUPOBATh JAESITEIbHOCTh B HECTAHAAPTHBIX CUTYallUsSX, aJ€KBATHO OLIEHHUBATH
BKJIQJI K&KJIOTO M3 YYaCTHUKOB I'PYIIBI B pelIEHUE pacCMAaTpUBaeMOM MpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsieMble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHET 0
0011ero o0pa3oBaHus

111

JleMOHCTpHpOBaTh Ha MpUMeEpax poJib U MECTO (PU3UKU B (OPMHPOBAHUU COBPEMEHHOI Hay4yHOUW KapTHUHBI MHUpa, B
Pa3BUTHH COBPEMEHHON TEXHHKH M TE€XHOJIOTH, B MPAKTUYCCKON JCATEILHOCTH JIFOJICH, [EIOCTHOCTh U €INHCTBO
(bU3UIEeCKO KapTUHBI MHUPA

11.2

YuuThIBaTh TPaHUIBl MPUMEHEHUS U3YYEHHBIX (U3MYECKUX MOJENIeH: TOUEUHBIN AJIEKTPUUECKHUM 3apsl, saepHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJEJb aTOMHOTO siJipa MpH petieHnH (pU3n4ecKux 3aaad

11.3

Pacnio3naBare (usnyeckue sBICHHs (MPOLECCH) M OOBSACHATHP MX HA OCHOBE 3aKOHOB JJICKTPOIMHAMUKU W
KBaHTOBOW (DM3UKHU: AJIEKTPHUYECKAsl MMPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JICHCTBUS TOKa,
B3aMMO/ICHCTBIEC MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIWsS, NEHCTBUE MAarHUTHOTO IOJII HA MPOBOJIHHUK C TOKOM U
JBYDKYIIUICS 3apsil, OSJCKTPOMAarHUTHbIC KOJEOaHHWsS W BOJIHBL, TPSMOJHHEHHOE paclpOCTpaHEHHE CBETa,
OTpaXEHHE, TMpeJioMIIeHHe, uHTepdepeHus, audpakiuus W TOJSIpU3alUs  CBETa, JUCIEPCHS  CBETA,
dotosnekrpuueckuii 3pdext (pororddekT), cBeTOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHUYATOTO CIIEKTpa aroMa
BOJIOPO/Ia, €CTECTBCHHAS 1 ICKYCCTBEHHAS PaIMOAKTUBHOCTh

114

OnuceiBaTh HU3YUYCHHBIC CBOMCTBA BCIICCTBA (SJ'IGKTpI/ILIeCKI/IC, MAaraviTHbIC, OITHUYCCKUC, DIIJICKTPHUYCCKYIO
IIPpOBOAUMOCTD PA3JIMYHBIX cpe/:[) H 3JICKTPOMAIrHUTHBIC ABJICHHUA (HpOI_[CCCbI), HCIOJIb3YA (1)I/ISI/IIIGCKI/IC BCIINYHHBI:
SHeKTpI/I‘{eCKI/Iﬁ 3apsad, CuJIa TOKa, JJICKTPUYCCKOC HAIIPAKCHUEC, IJICKTPUYCCKOC COIIPOTUBJIICHUC, PA3HOCTH
IIOTCHINAJIOB, 9I[C, pa60Ta TOKa, UHAYKOUA MArHvuTHOTO IIOJIA, CHJIa AMnepa, cuJia HopeHua, HUHAYKTUBHOCTDH
KaTYHIKH, SHCPIr'Ud JICKTPUICCKOTI'O U MAIrHUTHOT'O HOJ'IGfI, nepuoa u 4aCTtoTa KoJieOaHMH B KOJIeOaTeILHOM KOHTYpPC,
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3apsii M CWIa TOKa B TIPOLIECCE TapMOHUYECKUX HIIEKTPOMArHUTHBIX KojeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKAasl CHJIAa JIMH3BL; MIPU OMHCAHUY MPABMUIILHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIIOJIB3YEMbIX BEJIHYUH, MX
00O3HAUeHHUsI W EAWHUIBI; YKa3bIBaTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYUHAMHU

11.5

OnwuceiBaTh HM3y4YCHHBIE KBAHTOBBIC SIBICHUS M TPOIECCHI, HUCHONB3Ys (u3MUecKkne BEIUYUHBI: CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, SHEPTUs M HMITYJIbCc (POTOHA, NEpUOJ MoJypacnaja,
SHEpPrusl CBSI3M ATOMHBIX fJep; NPH ONUCAHUHU TPABUIBHO TPAKTOBATH (DU3MUECKUH CMBICI HCIOJIB3YEMbIX
BEJIMYMH, UX 0003HAUYEHHUSI U €IMHHULBI; YKa3blBaTh (POPMYIJIbI, CBS3bIBAIONINE AAHHYIO (PU3HMYECKYIO BEJIIMUUHY C
JPYTMMH BEIMYUHAMM, BBIYUCISTH 3HaUeHUE (PU3UUYECKON BEIMYUHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOILECCHl U SBJIEHUS, UCHOJIB3yd (DU3MUECKHe 3aKOHBI U MPUHIMIMBL 3aKkoH Oma,
3aKOHBI TIOCJIEJOBATEIBHOIO U TMApaJUIEIbHOIO COEIMHEHMs HpPOBOJHHMKOB, 3akoH JDxoyns — JleHna, 3akoH
AJIEKTPOMArHUTHOM MHAYKIMH, 3aKOH MPSIMOJMHEHMHOTIO pacpOCTPaHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI
MpeIOMIIEHUsl CBEeTa, ypaBHeHHe DWHIITeiiHa 11 hoTorddexTa, 3aKOH COXpaHEHHUS] dHEPIHH, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUYECKOI0 3apsjia, 3aKOH COXpPaHEHHsl MacCcOBOrO yHcia, mocTynarsl bopa,
3aKOH PaJiMOaKTUBHOIO pacnaja; MpU 3TOM pa3jndaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKO €
BBIPAKEHUE U YCJIOBHUS (TpaHMILIbI, 00JaCTH) MPUMEHUMOCTH

11.7

OnpenenaTy HanpaBlieHHE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJISI TIPOBOJHHUKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
Jlopenua

11.8

CTpouTh U ONMKMCHIBATh H300paKEHUE, CO3AABAEMOE TNIOCKUM 3€PKATIOM, TOHKOH JTMH30M

11.9

BbINONHATE 3KCHEPUMEHTHI MO0 UCCIIEIOBAaHUIO (PU3UYECKUX SIBJICHUM W MPOIECCOB C HCIOJIb30BAHUEM MPAMBIX U
KOCBEHHBIX M3MEpPEHHUH; MpU ATOM (POpMYIHpOBaTh MpolieMy (3agady) M THIOTE3y y4eOHOro S3KCIIEpUMEHTA,
coOuparh YCTaHOBKY U3 MIPEII0KEHHOI0 000PyI0BaHuUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBO/IBI

11.10

OCYH.[GCTBJ'ISITB IpsAMBIC 1 KOCBEHHBIC U3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH, IIPHU 5TOM BBI6I/IpaTB ONTHUMAJILHBINA CIIOCO0
HU3MEPCHHUA U UCIIOJIB30BaTh U3BECTHBIC METO/AbI OLICHKH l'IOl"pCI_HHOCTef/'I I/ISMepeHI/Iﬁ

11.11

HCCJ’IGI{OB&TB 3daBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHMH C HCIIOJIB30BAHHUEM  IIPAMBIX H3MCpCHHﬁ; npun 3STOM
KOHCTPYUPOBATh YCTAHOBKY, q)HKCHpOBaTB PE3yJIbTAaThI HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHNH B BH]JC
Ta6J'II/II_[ n Fpa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaATaM HCCICAOBAHUS

11.12

Cobmoiate mpaBuiia G€30MACHOTO TpyJAa IpH MPOBEACHUHU MCCIEIOBAHUN B paMKax y4yeOHOro 3KCIIEpUMEHTa,
y4eOHO-HCCIe0BATENbCKOM U MPOEKTHON JEeATENbHOCTH C HCIOJIb30BAHMEM HM3MEPUTEIbHBIX YCTPOICTB M
71a60paTOPHOro 000PYAOBaAHUS

11.13

Pemate paC‘IéTHLIC 3aJla4uM ¢ SBHO 3aJaHHOM Q)HSquCKOﬁ MOJCIIbI0, UCTI0JIb3YA (I)I/I3I/I‘IGCKI/IG 3aKOHBI 1 IPUHIUIIBI;
Ha OCHOBC aHAJIM3a YCJIOBHUA 3a1a4Un BBI6I/IpaTL (I)I/ISI/ILIGCKYIO MOJCJIb, BBIACIIATH @mn%cxne BCJIMYMHBI U (I)OpMy.]IBI,
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HE0O0XOAUMBIE JUTs €€ pelIeHus], POBOAUTH PAcYEThl U OLIEHUBATh PEATBHOCTD MOJYYCHHOTO 3HAYeHUs (PU3HuecKon
BEJIMYUHBI

Pemate kauecTBEHHBIE 3aa4M: BBICTPAUBATh JOTMYECKH HENPOTHUBOPEUMBYIO LIENOYKY PACCYKACHUW C ONOPOU Ha

1114 M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SIBICHUS
Hcnonp3oBaTh TpU pEHICHWH YYEOHBIX 3aJad COBPEMEHHbIe HMH(GOPMAIMOHHBIE TEXHOJIOTUU ISl TIOHCKAa,
11.15 CTPYKTYpUPOBAHUS, HHTEPIIPETAIIMH U MPEJICTABICHUS y4eOHOW W HAyYHO-TIOMYJISIPHON MH(OpMAIHH, TTOTydeHHON
13 pa3IM4HbIX UCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATh MOIY4aeMyI0 HH(OPMALIHIO
1116 OOBSACHATH MPUHIIMIIBI I[GI\/'ICTBI/IS\I’ MaIIiH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUS UX 0€3011acHOro
WCII0JIb30BAHHUS B TOBCETHEBHOM JKHU3HU
11.17 [IpuBouTE mpHUMeEpHl BKJIaJa POCCUMCKHX U 3apyOeKHBIX yqéHEIX-(i)I/ISI/IKOB B pa3BUTHE HAyKd, B OOBSICHECHHE
MIPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOT UM
Hcnonb3oBaTh TeopeTudeckre 3HAHUS MO (QU3MKE B MOBCEAHEBHOW XU3HU JUId oOecrieyeHus] Oe30MacHOCTU IMPHU
11.18 oOpaiieHnn ¢ mpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, JUISI COXPAHEHMs 3/I0pOBbS U COOIIOACHHS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH cpefie
PaGoTtaTth B rpynme ¢ BBINOJIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBaTh PabOTy TPYIIIbI, PalMOHAIBLHO
11.19 pacnpeaensaTh 00s13aHHOCTH U IJIAHUPOBATH JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYAlUsX, aJleKBaTHO OLIEHUBATh BKJIA]l

KaXKJIOTO M3 YYaCTHUKOB I'PYIIIbI B pEICHHE pacCMaTpUBAEMOM MPoOIeMbl
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC
Kox
pasiena Koanposepsiemoro 3j1ementa IIpoBepsiemble 3jIeMeHTbI COAEPKAHUS
4 DJIEKTPOAMHAMUKA
MATI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA MHAYKINA

431 ITocTossHEBIEe MarHuTEL. B3anMoaeiicTBHE NOCTOSHHBIX MarHUTOB
MarnutHoe none. Bekrop MarauTHON MHAYKIUU. [IpuHnmn cynepno3uumu. JInaun

4.3.2 MarHuTHOM MHAyKIHMH. KapThHa IWHWNA MarHUTHOM MHIYKLUHU IOJIS MOCTOSHHBIX
MarHuTOB
MaruauTHO€E 1oJie MPOBOJHMKA ¢ TOKOM. KapThHa JUHWNA MOJISI JJIMHHOTO MPSIMOTO

4.3.3 MMPOBOJIHMKA W 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHUKA, KATYyIIKH C TOKOM. OTMBIT
Opcrena. BzaumoerictBue mpoBOAHUKOB C TOKOM

4.3.4 Cuna Amriepa, €€ MOIYJb U HAlPaBJICHUE

435 Cuna Jlopenua, €€ MOIyidb W HalpaBiieHHE. J[BH)KEHUE 3apsHKEHHOM 4YacTHIBI B
OJHOPOJTHOM MarHuTHoM noJjie. Pabora cuiet Jlopenia

4.3.6 SIBneHne ANeKTPOMArHUTHON UHIYKITHH

4.3 4.3.7 [ToToKk BeKTOpa MarHUTHOW MHIYKITUN

4.3.8 OJIC nnaykumu. 3aKOH IEKTPOMarHUTHON MHAYKIMU Dapajes

439 BuxpeBoe snexrtpuueckoe mnose. IIC HMHAYKIIMKM B IPOBOJHMKE, IBIKYIIEMCS
MIOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM I0JI€

4.3.10 ITpaBumo Jlenma

4.3.11 WNunykrtuBHOCT. SABNenue camonnaykuuu. 1C caMOMHAYKIMHT

4.3.12 OHeprusi MarHUTHOT'O NOJISL KATYLIKH C TOKOM

4.3.13 DNEKTPOMAarHUTHOE T10JIE

43.14 Texnuueckue YCTPOWCTBA: MOCTOSIHHBIE MarHuThl, 3JIEKTPOMArHUTHI,
ANIEKTPOJBUTATEINb, YCKOPUTEIH IEMEHTAPHBIX YACTHII, MHTYKIIMOHHAS NIEYb

43.15 [IpakTnueckue paboTel. M3yueHne MarHUTHOTO TIONS KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS IMIOCTOSHHOIO MarHuTa Ha pPaMKy C TOKOM. HccnegoBanue




SBJICHUA SHGKTpOMaFHHTHOﬁ HWHIAYKIUU

5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHU A

511 KonebarenpHast cucrema. CBoOOmHBIC KOJeOaHWs. [apMOHWYECKHE KojcOaHUsI.
[Tepuon, yacToTta, ammuuTya u gasza KoJIeOaHmiA

5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTHYECKUNA MAsITHUK

513 YpaBHeHHE TapMOHHMYECKUX KoJsieOanmil. KuHemarmueckoe W JUHAMHYECKOE
OTIMCaHue KOJIe0aTeTLHOTO JTBUKEHUS
[IpeBpamienue sHepruM MpU TapMOHUYECKHX KoJieOaHUsAX. CBS3b aMILTUTY/IBI

5.1.4 KoJe0aHUN HCXOJHOM BEIMYUHBI C aMIUIMTyJaMU KoJyieOaHMM €€ CKOpoCTH HU
YCKOPEHUS
Kone6arenpHbiil koOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIC KOJIEOAHUS B MI€aTLHOM

5.1.5 KoJiebaTeIbHOM KOHTYPE. Amnanorus MEXIY MEXaHUYECKUMHU u
AJIEKTPOMArHUTHBIMU KoJiebanusiMu. @opmyna TomcoHa

51 5.1.6 3aK0oH COXpaHEHUs YHEPTUU B HJI€aTTHHOM K0JIe0aTeIbHOM KOHTYPE

517 Brinyxnenasie MexaHudeckue kosieOaHus. Pesonanc. Pe3oHaHcHas KpuBas.
BoiHyKIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMsl.

5.1.8 [lepemennsbrit Tok. CHHYCOUIATBHBIN IEPEMEHHBIN TOK.

51.9 MomHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JCHCTBYIOIIEE 3HAYEHUE CHIIbI
TOKa U HANPSHKCHUS
Tpanchopmarop. IlpousBonacTBo, mnepenaya U HOTpeOICHHE BIEKTPUUECKOM

5.1.10 SHEPruu. OKOJOTMYECKHUE PHUCKH MPU MPOU3BOJACTBE 3JIEKTPUUYECKON SHEPruu.
KynbTypa ncnoJib30BaHus 31€KTPOIHEPTHH B MOBCEIHEBHON KU3HU

5111 Texnuyeckne ycTpoicTBa: ceidicMorpad, dIEKTPUYECKUH  3BOHOK, JIMHUU
aNeKTponepenay
[IpakTnueckue padoTsl. MccnenoBanue 3aBUCUMOCTH MEpPHOJA MaJlbIX KoJieOaHUit

5.1.12 rpy3a Ha HUTU OT JUIMHBI HUTH M Macchl rpy3a. MccienoBanue nepeMeHHOTO TOKa B
[[ENU U3 TOCTIeI0BATEIBHO COSAMHEHHBIX KOHICHCATOPA, KAaTYIIKU U PE3UCTOpa

5.9 MEXAHUWUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHu4deckue BOJIHEI, YCJIOBUS pacnpoCTpaHCHUs. HepI/IO)I. CKOpOCTL
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PaCIIpOCTPaHCHHUA U JJIMHA BOJIHEI. HonepeqHLIe 1 TPOJO0JIbHBIC BOJIHBI

5.2.2 #HH#Par### Nnrtepdepenius u qudpakiius MEXaHUIECKUX BOJH

5.2.3 3Byk. CKopoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa

524 DJEeKTPOMArHUTHBIC BOJIHBL. YCIIOBHSI M3JIy4eHHs] DJICKTPOMATHUTHBIX BOJIH.
BsanmMHast opuenraiwsi BeKTopoB E, B 1 v B anekTpoMarHuTHO#M BOJIHE B BAaKyyMe

505 CBOHCTBa AIEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, IPEIOMIICHUE, TOJSIpU3aIMs,
mudpaxius, natepdepenius. CKOpocTh JEKTPOMArHUTHBIX BOJH

526 [Ikama 5JIEKTPOMArHUTHBIX BOJH. IIpUMEHEHHE SIIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

507 [MpuHIIMTIBL  pasnOCBSI3U W TENeBUICHUA. Paguomokamus. DJIEKTPOMarHUTHOE
3arps3HEHHE OKPYKAIOIIEH CpeIbl
TexHuueckre  yCTPOWCTBA:  MY3bIKQIBHBIE  WHCTPYMEHTHI,  YJIBTPa3BYKOBas

5.2.8 JIMAarHOCTHKA B TEXHUKE ¥ MEIUIMHE, pajap, paAnoNpuEéMHIK, TEIEBH30D, aHTCHHA,
tenedon, CBU-neus

#H#HPar##H#HOIITUKA

5.3.1 [IpssMonMHEHOE pacpoCTpaHEeHHUE CBETa B OJTHOPOIHOM cpene. JIyd cBera

532 OtpakeHue cBeTa. 3aKOHBI OTpaykeHUs cBeTa. [locTpoeHne n300pakeHni B TIIOCKOM
3epKane

533 [lpenomnienne cBera. 3akoHBI TIpelOMIICHHST cBeTa. AOCOJIOTHBIM  IMOKa3aTelb
peIoMIICHUS

5.3.4 [TomHoe BHyTpeHHee oTpakenue. [IpeaenbHblil yro MoJIHOTO BHYTPEHHET0 OTPaXeHHUS

53 5.35 Hucnepcus cera. CiioxkHbIN cocTaB Oesoro ceera. [ser

Cobuparonue 1 paccerBaroniye JUH3bl. ToHKas juH3a. DPOKYCHOE PACCTOSIHHE U

5.3.6 ONTHYECKasl cuja TOHKOW ymH3BI. [locTpoeHne m300pakeHUl B COOMpAIONIUX H
pacceuBaromux JuH3ax. opmyna TOHKOM ITUH3BI. YBEIHMYEHUE, JaBaeMOE JIMH301

5.3.7 [Ipenensl MPUMEHUMOCTH T€OMETPUIECKON ONTUKHU
WNurepdepentuss  cBera. KorepeHTHble HUCTOYHHKH. YCIOBUS — HaOIIOACHUS

5.3.8 MaKCUMYMOB ¥ MHHUMYMOB B HHTep(EPEHIIMOHHONW KapTHHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

5.3.9 Hudpakius ceera. /ludpakumoHHas pemérka. YciaoBue HaOMIOJICHMS TJIABHBIX
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MaKCUMYMOB TpH TaJeHUM MOHOXPOMATHUYECKOTO CBeTa Ha TU(PPAKIUOHHYIO
pemETKY

5.3.10 [Tonsipuzanus ceeta
5311 TexHuyeckue ycTpoiicTBa: OuKH, Jiyna, QoToamnmapar, HpOGKIII/.I'OHHI)If/'I arapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHASI ONITUKA, TU(PPAKINOHHAS PEIIETKA, TIOISIPOHT
5312 [IpakTnueckue paboTel. M3mepenue mnokxazartens mnpenomieHusd. HccnenoBaHue
CBOWMCTB M300paxeHnii B inH3ax. Habmrogenue mucnepenn cBeta
SJIEMEHTbI CITIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
I'panuupl  OpUMEHMMOCTH — KJIACCMYECKOW  MexaHuku. [loctymatel  Teopuu
6.1 OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTHU CBETa B BaKyyMe, MPUHIIHUI
OTHOCHUTEIILHOCTH DUHINITEHHA
6 6.2 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIeHEe BPEMEHH U COKPAILEHUE JTHHBI
6.3 DHEeprusi ¥ UMITYIILC CBOOOTHOW YaCTHIIBI
6.4 CBsi3b MacChl C DHEpPrueil W MMIYIHCOM CBOOOJHOW YACTHUIIBI. DHEPTHS TOKOS
CBOOOIHOM YaCTHUIIEI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKHU
711 ®dotonbl. Dopmyna [lnanka cBs3u dHEpruu (GOTOHA C €r0 YaCTOTOW. DHEprus u
UMITYJIBC (POTOHA
71.2 OtkpeiTe u wuccienoBanue ¢orodpdexra. Ombitel A.I. CroseroBa. 3aKOHBI
dhoTorddekra
71 7.1.3 VYpasuenue DitHmTeiHa 1 potodddekra. «KpacHas rpanuma» hotodddexra
7.1.4 HaBnenue cBera. OnbiTel I1.H. JleOenena
7.1.5 XHUMHUYECKOE JEUCTBUE CBETA
716 Texuuyeckue ycrpoiicTBa: (oTosnemMeHT, QOTONATUMK, COJHEUHas Oarapes,
CBETOJINO]T
CTPOEHUE ATOMA
79 791 Monens atoma Tomcona. OnbiThl Pesepdopaa mo uccinenoBaHuIo CTPOSHHS aToMa.
[InanerapHas Mozellb aToMa
7.2.2 [Toctynatel bopa. M3nydenue u morionieHue (OTOHOB IpPU MEPEXoJe aToMa C
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OJIHOTO YPOBHSI 3HEpruu Ha JIpyroi. Bunpl cnektpoB. CrekTp ypoBHEH 3HEpruu
aToMa BOAOpOaa

BonnHoBeie cBoiictBa wyactul. Bomsbsl ne bpoius. KopnyckynsipHO-BOJHOBOM

.23 nyanu3M. Judpakiust JIeKTPOHOB Ha KPUCTAIIIaX

7.2.4 CroHTaHHOE W BBIHY)KJCHHOC U3ITydCHHE. Y CTPONUCTBO M MIPUHIIMIT PaOOTHI J1a3epa

705 TeXHquCISHe yCTpOMCTBAa:  CHEKTPaJbHBIM aHamu3 (CHEKTPOCKOIl), Jiasep,
KBAHTOBBII KOMITBIOTEP

7.2.6 [IpakTnueckue padotsl. HabmoneHne JMHEH4YaToro cnekTpa

ATOMHOE AJ1PO

7.3.1 MeTto1b1 HAONIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHUI]
OtkpeiTHe pammoakTuBHOCTH. OmbIThl Pe3epdopna mo ompeneneHuio cocTaBa

7.3.2 paanoakTUBHOTO M3nmydeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3inydeHus. Biusaue
PalMOAaKTUBHOCTH Ha KUBBIE OPTaHU3MBI

733 OtkpbiTue npoToHa M HeWTpoHa. Hyxinonnas wmopnens siapa [eiizenOepra —
HBanenko. 3apsg sapa. MaccoBoe uucio siapa. M30Tonsl

734 Anbda-pacnaz. DIEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacmaza. ['amma-uzmydeHue.
3aKOH paJiMOaKTUBHOTO pacmaja

73 7.3.5 DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuiibl. JledekT Macchl siapa

7.3.6 Snepueie peakiuu. Jlenenne u CMHTE3 sSAep

737 Snepubiii peakrop. Tepmosinepubiii cuaTe3. [IpoOaeMbl U MEPCHEKTHBBI SACPHON
SHEPreTHKU. DKOJIOTMUECKUE aCIIEKTHI SIIEPHON IHEPTETUKH

738 9neMeHTaPHLIe YaCTHULIBL. OTtkpbiTHE MO3UTPOHA. OyHaaMeHTalbHbIE
B3aMMOJICHCTBUS

739 Texnudeckue yCTpoWCTBa: [O3UMETpP, Kamepa BuibcoHa, siIepHBI peakTop,
aTomHas 6om0a

7.3.10 [Ipaktrueckue padoTsl. McciaenoBanue TpekoB 4acTull (1o roToBeIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3UNKN
8 8.1 Bup 3Bé3aH0r0 HebOa. Co3Bes3nus, sipKue 3BE3/Ibl, IIIAHETHI, UX BUAUMOE JIBHIKEHUE
8.2 Conneunas cuctema. [InmaneTsl 3eMHOM Tpymibl. [[1aHeThI-TUTAaHTHI U UX CITYTHUKH,

KapJIMKOBBIC IIJIAHCTHI. Mamnsie Tena CoTHEYHOM CUCTEMBI
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8.3

Connrie, hotocthepa u atmocdepa. CostHedHasI AKTUBHOCTh

8.4 Ucrounuk sueprun CoHia u 38€311
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTh, painyc, TEMIeparypa, ux

85 B3aUMOCBS3b. JlMarpaMma «CHEKTpaibHBIA KJIacC — CBETUMOCTBY». 3BE3Jbl INIaBHOMN
HOCJIEA0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JJIsl 3BE3/ IJIaBHOM
HIOCJIEA0BATENbHOCTU

86 ##HPar##Buyrpennee  crpoeHne  3BE3A.  COBpPEMEHHBIE  NPEJCTABICHUS O
POUCXOXKJIEHUH 1 3BooluK CoJtHIa U 3BE3]1. DTarbl )KU3HU 3BE3]
Mneunsiit Ilyre — nama [amaktuka. ChoupanbHas cTpykTypa [amakTukw,

8.7 pacnpenenenue 3B€31, raza u nbutd. [lonoxxenne u asuxenne ConHna B ['anakTuke.
[Inockas u chepuueckas noacucreMsl ["anakTuku

8.8 Tune! ranaktuk. Paguoranaktuky u kBazapbl. YEpHbIE BIPHI B s/Ipax rajJakTHK
Bcenennas. Pacmmpenune Bceenennoi. 3akoH XaO6ma. Pasberanune ramakTuk.

8.9 Bospact u pagmyc BcenenHoi, Teopus bosbmoro B3pbiBa. Mojenb «ropsaeit
Bcenennoi». PennkroBoe nznydeHue

810 Macmrabnas crtpykrypa Bcenennoi. Meraranaktuka. Hepeménasie mpoOiaemMbl

ACTPOHOMHUH
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

KAJIEHAAPHO- TEMATUYECKOE IINTAHUPOBAHUE

KoaunuecTBo uacoB

Jara usyyenust

Ne T
eMa ypoka
n/n Bcero Kp IIp p
TJ1aH dbakr
1 [TocTtostHHBIE MAarHUTHI U UX B3auMoJelcTBUE. MaruutHoe noje. Bekrtop 1 03.09
MarHUTHON MHIYKUWH. JIMHUY MarHUTHOW MHAYKIIUU '
2 MaruuTHO€ 1oJie MpoBOIHKMKA ¢ TOKOM. OnbIT Ipcrena. Bzaumoneiictsue 1 05.09
MIPOBOTHUKOB C TOKOM '
3 JlaGopaTopHas pabdota «/3y4eHre MarHUTHOTO TIOJISl KATYIIKHA C TOKOM) 1 1 10.09

JlelicTBME€ MarHMTHOTO TOJISl HAa MPOBOJHUK ¢ TokoM. Cuita Amrepa.
4 JlaGopaTtopHas pabota «VccinenoBaHue AeMCTBUS TOCTOSTHHOTO MarHuTa Ha 1 1 12.09
pamMKy ¢ TOKOM»

HeﬁCTBHC MAarauMTHOTO MOJIA Ha ABUIKYIIYIOCA 3aps’KCHHYIO YaCTUILLY. Cuita

5 Jlopenma. PaboTa critel Jlopenma 1 17.09

5 OnexkrpoMarHuTHas MHAYKLus. [IoTok BekTopa MarHUTHOM MHAYKImH. D/1C 1 19.09
MHAYKIMH. 3aKOH 3JeKTpoMarHuTHOW uHaykuuu Papanes

7 JIaGopatopHas pabota «VccaenoBaHue IBJICHUS 3J€KTPOMArHUTHOW MHTYKIIMK 1 1 24.09
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NunykruBHOCTh. SBAenue camounaykuuu. IC caMOMHAYKIMH. DHEPTUs

8 MarHUTHOTO TOJISI KATYIIKK C TOKOM. DJIEKTPOMarHUTHOE MOJIe 26.09
Texaudeckue yCTpOHCTBA M MX IPUMEHEHUE: TIOCTOSTHHBIE MATHUTHI,

9 AIIEKTPOMATHUTHI, 3JICKTPOIBUTATEINb, YCKOPUTEIH 3JI€MEHTAPHBIX YaCTHUII, 01.10
WHIYKIIHOHHAS TIeYh

10 Oo6o06maromuii ypok «MarHuTHOE 1oJie. DIeKTPOMarHuTHAS HHIYKITHS 03.10

1 KontponbHas padoTa no teMe «MarHuTHOE 1osje. DJIeKTPOMarHuTHas 08.10
WHTYKITHS

12 CBoOoaHbIe MeXaHUYECKHE KoJieOaHus. ["apMoHndeckre KojebaHus. Y paBHEeHHE 1010
rapMoHU4ecKHX Kosebanuil. [IpeBpaiienue suepruu

13 JlabopaTtopHnast pabota «lccinenoBanue 3aBUCUMOCTH TEPHO/Ia MAIBIX KOJIeOaHU 15.10
rpy3a Ha HUTH OT JUITMHBI HUTH U MacChI TPy3a»
Konebatenpabir KoHTYp. CBOOOIHBIE SJIEKTPOMAarHUTHBIE KOJIEOaHUs B

14 UJeabHOM KO0JIeOaTeIbHOM KOHTYpe. AHAJIOTHUSI MEKTy MEXaHUUECKUMHU U 17.10
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHECHHsI SHEPTUH B UACAUTHBHOM KOJIeOaTEIIbHOM 2210
KOHTYpe

16 [IpencraBienue o 3aTyxaromux KoneOaHusIX. BoIHy X IeHHbIE MEXaHUYECKHE 2410
koJiebanus. Pesonanc. BeIHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJICOAHMS '
[Tepemennbid Tok. CHHYCOUATBHBIA IEPEMEHHBIN TOK. MOIIIHOCTH

17 MEPEMEHHOTO TOKA. AMIITUTYTHOE M JICHCTBYIOIIIEE 3HAUYCHUE CUJIBI TOKA U 05.11
HaMpPsHKEHUS

18 Tpanchopmarop. [IponszBoacTso, nepenada u NOTpeOICHUE ANEKTPUIECKOM 07.11
SHEPruu

19 YcTpoiicTBO U MPaKTHIECKOS NPUMEHEHHE JIEKTPHIECKOTO 3BOHKA, TeHepaTopa 1211
MEPEeMEHHOTO TOKa, JIMHUM AJeKTponepeaay

20 DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE SMEKTPOIHEPTHIL. Kynbrypa 1411
WCII0JIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHO U KU3HU

21 MexaHnuecke BOJIHbI, ycI0BHs pacnpocTpaHenus. [leprosa. CkopocTb 1911
pacipocTpaHeHus U ATUHA BOJHBL. [lonepeunbie v mpoA0IbHbIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka 21.11
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DNEeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U cKopocTsk. [lIkana

23 1 26.11
AJIEKTPOMArHUTHBIX BOJIH

24 [IpuHuuMnIbl paguocBs3u U TeleBuAeHus. PazBuTue cpeacTB cBsi3u. Paguonokanms 1 28.11

25 Kontponbnas padota «KonebaHust 1 BOJTHBD) 1 03.12

26 [IpsamonurHelHOE pacpOCTPaHEHHE CBETA B OJTHOPOAHOM cpene. Toueunbiin 1 05.12
HWCTOYHHK cBeTa. JIyd cBera

97 OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTtpoeHue N300paKeHH B 1 10.12
TUTOCKOM 3€pKaJie

8 [Tpenomiienne cBera. [lonmHOE BHyTpeHHEe oTpakeHue. [IpeaenbHbIn yrog 1 12.12
MIOJTHOTO BHYTPEHHETO OTPaKCHHUS

29 JlabopaTtopHast pabota «3mMepenne mokazaressi IpPeTOMIICHUS CTEKIIa 1 17.12

30 JIunzel. [loctpoenne nzobpaxenuii B muH3e. PopMynia TOHKOM JTUH3BL. 1 1912
YBenuueHue JuH3bI

31 JlabopaTtopHnas pabota «lcciaemoBaHue CBONCTB W300PKEHHM B JIMH3aX)» 1 24.12

30 Hucnepcus cBera. CnoxkHbIN cocTaB 6enoro ceeta. L[Bet. JlabopaTopnast pabota 1 26.12
«HaOnronenue qucnepcuu cBeTay

33 Hurtepdepentus ceeta. udpakums ceera. JIudpakimonHas pemérka 1 14.01

34 [TontepeyrocTh cBeTOBBIX BOJH. [lomsipu3anus cBera 1 16.01

35 OnTuyecknue MpuOOPhI M YCTPOUCTBA M YCIOBHS MX O€30MIaCHOTO TPUMEHEHUS 1 21.01

36 ['panuel MPUMEHUMOCTH Ki1accudeckod MexaHuku. [loctynaTsl cnenuaibHOW 1 2301
TEOPUHU OTHOCUTEIILHOCTH

37 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMe/UIeHHE BPEMEHH U COKpallleHHE 1 28.01
JUTAHBI

38 DHeprus U UMIYNbC PEIATUBUCTCKOU YacThllbl. CBSI3b MAaCChl C SHEPTHEH U 1 3001
UMITYJIbCOM. DHEPIHsl MOKOS

39 KonTponbnas pabota «Ontuka. OCHOBHI CHIEIMATLHON TEOpPUN 1 04.02
OTHOCHUTEIbHOCTH

40 ®otonbl. Popmyna [Tnanka. DHeprus U uMnynbc GoToOHA 1 06.02

41 OtkpeiTue U uccnenopanue Gotorddexra. OnbiTol A. I'. CToneroa 1 11.02

42 3akoHsl poTordexra. YpaBHeHHe DuHITenHa s porodddekra. «KpacHas 1 13.02
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rpanuna» Gorosdpdexra

43 JHasnenue cera. OnbiTel [1. H. JIeOeneBa. XuMHuueckoe IEUCTBHE CBETA 1 18.02

44 Texnudeckue yCTpOHCTBA U MPAKTUIECKOE MTPUMEHEHHE: (DOTONIIEMEHT, 1 20.02
dboTonaTunK, colHeYHAas OaTapesi, CBETO IO,

45 Pemenne 3a1a4 1o reme «DJIEMEHThHI KBAHTOBOI OIITHKH 1 25.02

16 Monens atoma Tomcona. OmnbiThl Pesepdopaa mo paccessHuro o-4acTHil. 1 27 02
[InanerapHas Mozaesb aroma

47 IToctynater bopa 1 04.03

48 Nznyuenue u noromenre (JOTOHOB MPH MEPEXOe aToMa ¢ OJJHOTO YPOBHSI 1 06.03
SHEPTrUM Ha Ipyroil. Buasl criekTpos

49 BosHoBbIe cBOMCTBA yacTull. BoisHbl ne bponnsa. KopnyckynspHO-BOJIHOBOW 1 11.03
nyanu3M. CIIOHTAaHHOE ¥ BEIHYXJICHHOE U3TyICHHE

50 OTtkpeiTHE pangnoakTuBHOCTH. OnBITH Pe3epdopia mo onpeneiennio cocTaBa 1 13.03
PaJMOAKTUBHOTO U3TYICHHS

51 CpomuictBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha 1 18.03
YKHUBBIC OPTaHU3MBbI

52 OTkpeITHE TPOTOHA M HEUTpOHA. M30TOmBI. Anbda-pacnan. DIeKTPOHHBIN U 1 2503
MMO3UTPOHHBIM OeTa-pacman. ['amma-usnyuenue

53 DHeprus CBSI3U HYKJIOHOB B siApe. SepHble peakiuu. S IepHbIH peaKTop. 1 2703
[Tpo6ieMbl, TEPCTIEKTUBBI, SKOJOTHUECKHE ACTICKTHI SACPHOW SHEPTETUKH
DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA. MeTo bl HAOMIOACHUS U

54 PErucCTpaIyy 3JIEMEHTAPHBIX YacTHIl. Kpyriblid cron «@yH1aMeHTalIbHbBIS 1 08.04
B3aUMOJICUCTBUA. EAMHCTBO (U3HUECKOW KapTHHBI MUpa»
Drarbl pa3BUTHA acTpoHOMUH. [IpUKITaIHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE

55 actpoHoMuu. Bu 3B€3mH0r0 HebOa. Co3Be3us, IpKUe 3BE3/1bl, TUTAHETHI, UX 1 10.04
BuAUMOE JBrokeHue. CoJIHeUHasl cucTeMa

56 Counnne. ConHeyHast akTUBHOCTh. McTounuk sHepruun CostHIa U 3BE3]T 1 15.04
3BE3/bl, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3/bI INIABHOU MOCIE0BATEIILHOCTH.

57 Buytpennee crpoenue 38€31. COBpEMEHHBIE NTPEACTABICHUS O IPOUCXOXKICHUN 1 17.04

u >Bosrornu CoJiHIIa U 3BE31
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Mneunsid [1yts — Hama "anaktuka. [lonoxenue u nsumxenne ConHua B

58 .. 1 22.04
lNaaktuke. ['astakTuky. YepHbIE ABIPHI B siIpax FIAKTUK

59 Bcenennas. Pa36eranue ranaktuk. Teopus bonbiioro B3peiBa. PennkroBoe 1 2404
n3nydyeHue. MeraranakTuka

60 Hepemenusie mpo0ieMbl aCTpPOHOMUU 1 29.04

61 KonTponpHast pabota «97€MEHTBI aCTPOHOMHH U aCTPODUZUKI 1 06.05

62 O6o6maromuii ypok. Ponb ¢pu3uku u acTpOHOMHM B SKOHOMHUYECKOH, 1 08.05
TEXHOJIOTHYECKOH, COIMATIbHOM M 9THYECKOHN chepax nesTeTbHOCTH YeJI0OBEKa

63 06061112}101111/1171 ypok. Poib 1 MmecTo pu3uKM 1 aCTPOHOMHH B COBPEMEHHOM 1 13.05
HAyYHOH KapTHHE MUpa

64 O6o0matomuii ypok. Pons dusmdeckoit reopuu B popMupoBaHuu 1 15.05
Ipe/icTaBIeHU 0 GU3NUECKO KapTUHE MHUpa

65 O6o06matomuii ypok. Mecto (pU3u4ecKo KapTHHBI Mupa B obmeM psTy 1 19.05
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPECTABICHHIA O TPHPOIE

66 PesepBHbIil ypok. MaruutHoe nosie. DJIeKTpOMarHuTHas MHTYKIIHS 1 20.05

67 PeszepBubiit ypok. Ontuka. OCHOBBI CHIEIMATBHOM TEOPHUH OTHOCUTEITHHOCTH 1 21.05

68 Pesepnsrii ypok. KBantoBas gusnka. DneMeHThl aCTPOHOMUHU U aCTPOPU3UKH 1 22.05

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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