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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro YPOBHS Ha YPOBHE CpeIHEro o0Iero oopa3oBanus pa3paboTaHa Ha
OCHOBE TIOJOXEHMH W TpeOOBaHMN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOW MPOTrpamMMBl,
npencrasieHHsix B PI'OC COO, a takke ¢ yuéroMm (deaepanbHOil pabodell mporpaMMbl BOCITUTAHUS U
KOHIISTIIMH TIPeroiaBanus yueOHoro npeaMera «dusnka» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepanuy, peaqu3yOIX OCHOBHBIE 00pa30BaTeIbHbIE POTPAMMBI.

ConepxaHue mporpaMMbl 1o GpH3HKe HaNpaBiIeHO Ha GOpMUpPOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI
Mupa oOyqaromuxcsi 10—11 kimaccoB npu o0yueHun ux ¢uszuxe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesTensHOCTHOrO Tmoaxona. Ilporpamma mo ¢msumke coorBercTtByer TpeboBanmsim PI'OC COO x
IJIAHUPYEMBIM JIMYHOCTHBIM, ITPEIMETHBIM M METAIIPEIMETHBIM pe3yIbTaTaM O0yUYEeHHsI, & TAK)KE YIUTHIBACT
HEOOXOJMMOCTh peaM3allid MEXIIPEIMETHBIX CBA3€d (PH3MKM C eCTeCTBEHHO-HAyYHBIMH YYEeOHBIMU
npenMeTamMu. B Hell ompenemnsioTcs OCHOBHBIE LENHM HM3y4YeHHUS (DM3WKH Ha YPOBHE CpPEAHETO OOIIero
o0pa3oBaHMs, IUIAHHpPYEMbIe pPe3yJbTaThl OCBOCHHs Kypca (GU3WKW: JIMYHOCTHBIC, MeTalrpeMeTHbIE,
npeaMeTHbIe (Ha 6a30BOM yPOBHE).

[IporpamMma 1o pu3HKe BKIIOYALT:

e I[IaHUpyEeMBIE pe3yNbTaThl OCBOEHHS Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

peAMETHBIE Pe3yJIbTaThI 10 ToJIaM 00yUeHMUS;

e coxepxaHue yueOHoro npeamera « Pusmnka» mo rogam o0yUueHHS.

®dusnka Kak Hayka o HanOosee o0MKX 3aKOHAX MPHUPOJBI, BEICTYIAs B KayecTBE y4yeOHOro mpeamera
B ILIKOJIC, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHMH 00 OkKpykatomeMm mupe. LIIKombHBIA Kypc
(hM3UKN — CHCTEeMOOOPa3yIOUIN ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IIOCKOJIBKY (hH3HUYEcCKre
3aKOHBI JISKaT B OCHOBE IMPOIIECCOB U SIBIICHWH, N3y9aeMbIX XUMHUeH, Ononorued, pusndeckoit reorpadueit
u acTpoHoMHel. Vcnonp30BaHNe W aKTWBHOE NPHUMEHEHWE (U3NYECKUX 3HAHUH OIpeNeNsieT XapakTep U
pa3BuTHE Pa3HOOOPA3HBIX TEXHOJOTHHA B cepe IHEpreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, TONYYCHHS
HOBBIX MaTEpHAaOB C 33JJaHHBIMH CBONCTBAMHU W JpYyrux. M3ydeHune (QU3WKM BHOCHT OCHOBHOW BKJAJ| B
(hopMHpOBaHHE eCTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydaromuxcs, B OPMUPOBAHHE YMEHUH IPUMEHSTD
HAaYYHBIA METO/I IO3HAHUSI ITPH BBITTOJTHEHUU UMH YYeOHBIX UCCIIEIOBAHUH.

B ocHOBY kypca (pu3mKH JIJIS YPOBHS CPEIHEr0 OOIIero 00pa3oBaHMs MOJIOKEH DS UIACH, KOTOPHIE
MO>KHO pacCMaTpUBaTh KaK MPUHLIHIIBI €r0 MOCTPOSHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEll Kypc SBISETCS JIOTHUECKH 3aBEPLIEHHBIM, OH COACPIKUT
MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KaK BOIIPOCH! KIIACCHYECKOH, TaK M COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca GHU3UKH OOBEAMHEH BOKPYT
(m3nueckux Teopuil. Beaymmm B Kypce siBisieTcs: GOpMUPOBAaHUE TPECTABIEHUI O CTPYKTYPHBIX YPOBHAX
MaTepHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzaus npeamnoiaraeT UCIoIb30BaHue TYMaHUTAPHOTO ITOTEHIIAATA
(bM3UYeCKO HAyKH, OCMBICIICHHE CBSI3W pa3BUTHSA (H3WKH C pa3BUTHEM OOIIECTBA, a TakkKe C
MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U 3KOJIOTUYECKUMH MPOOIEMaMHU.

Hoes npuxnaouoti nanpagrennocmu. Kype Gu3nku mpeamnonaraeT 3HaKOMCTBO C IMUPOKHM KPyTOM
TEXHUYECKUX U TEXHOJIOTHUYECKHIX MPHIIOKECHUH U3YYCHHBIX TEOPHHA U 3aKOHOB.

Hoes sxonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJAEP)KaHUS, MOCBSIIEHHBIX
9KOJIOTHYECKHM IPOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIC CBSI3aHBbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a
TaKke 00CyXIeHHs MpoOIeM palOHATBFHOTO MPUPOJONIOIL30BAHUS U IKOJIOTUIECKOH 0e30MacHOCTH.

CrepXHEBBIMU JIEMEHTAMH Kypca (HU3MKH Ha YPOBHE CpPEIHEro OO0Iero oOpa3oBaHUs SBISIFOTCS
¢usnueckue teopun (GopMuUpoBaHUE MPEACTABICHUN O CTPYKTYPE MOCTPOCHUS (PU3MUECKON TEOpHHU, POIIH
(hyHIaMEHTAbHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O TMPHUPOJE, TPaHHIAX
MIPUMEHUMOCTH TEOPHH, JJIs1 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUI U MIPOIECCOB).

CHCTEeMHO-ICATEIPHOCTHBI TIOAX0A B Kypce (M3WKH peann3yercss Tpexae BCero 3a CU€T
OpTraHM3all{ SKCIEPUMEHTAIBHON NeATenbHOCTH oOydarommuxcs. s 6a3oBoro ypoBHsS Kypca (hH3UKH —
9TO WCIIONB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA00OPAaTOPHBIX PadoT,



KOTOpbIe B mporpamMme 1o (us3uke oObeJHMHEHBl B OOMIMK CIIMCOK YYECHMYECKHX IMPAKTUYECKUX PadoT.
Brinenenne B yKa3aHHOM IepedHe JIa0OpaTOPHBIX pPabOT, MPOBOAMMBIX [UII KOHTPOJIS M OLEHKH,
OCYILECTBIISIETCS. YYACTHUKAMH OOpa30BAaTENBHOTO IMpOIecca UCXOAsS U3 OCOOCHHOCTEH MJIaHWPOBaHHUSA H
ocHalleHuss kaOuHera ¢u3uku. IIpm 3TOM oOecmeunBaeTcs OBJaJeHHE OOYYaIOLIMMUCS YMEHUSIMH
IIPOBOJUTH KOCBEHHBIE W3MEPEHMsI, UCCIEAOBaHMS 3aBUCUMOCTEH (U3UUECKUX BEIMYMH U IOCTAHOBKY
OTIBITOB 110 IIPOBEPKE NPEATIOKEHHBIX THIIOTES.

Bospiioe BHUMaHME yIenseTcs pEIIEHUIO pacu€THBIX M KadecTBEHHbIX 3amad. Ilpu stom s
pacu€THBIX 3aJ1a4 MPUOPHUTETOM SIBIISIOTCS 33]]a4U C SIBHO 3a/IaHHON (PU3MUYECKON MOJIENBIO, TI03BOJISIOIINE
NPUMEHSTH H3YUYCHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJTHOTO paszielia Kypca, Tak U HHTETPUPYS 3HAHUS
U3 pasHBIX pa3ienoB. [y KadyecTBEHHBIX 3allad MPUOPHUTETOM SIBIISIOTCS 3aJaHus Ha OOBsICHEHHE
MPOTEeKaHUsI PU3MUYECKHX SIBICHUN M MPOIIECCOB B OKpY’Karollel »u3HH, TpeOyromue Beibopa puzndeckoit
MOJIENN JUTSL CUTYallMK PaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusimu PI'OC COO k MaTepHaIbHO-TEXHHYECKOMY OOECICUCHHIO
y4eOHOro mporecca 0a30BbIi ypoBeHb Kypca (pU3MKHM Ha ypoBHE cpeqHero oOmiero oOpa3oBaHMs JOKEH
H3y4aThCsl B YCIOBHSIX NMPEIMETHOro KaOWHeTa (M3UKH WIM B YCJIOBHSX HWHTETPUPOBAHHOIO KaOHWHETa
[IPEIMETOB €CTECTBEHHO-HAYYHOr0 IIMKJIa. B kabuHeTe GU3UKU JOIKHO OBITH HEOOXOJUMOE JIa00PaTOPHOE
000pyIOBaHME [UIS BBIIOIHEHHS YKa3aHHBIX B IpOrpaMMe 1o (U3MKe yUEHHUECKUX MPAKTHYEeCKUuX padoT u
JEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHcTpaloHHOe 000pyZoBaHuE (POpMHUpPYETCSs B COOTBETCTBUM C NPHHLUIIOM MHHHMAaJIBHON
JOCTaTOYHOCTH W O00eCHeurBaeT IOCTAHOBKY IEPEYMCIICHHBIX B MpOrpaMMe IO (H3HKE KIHOYEBBIX
JEMOHCTPALUH /ISl UCCTICTIOBAHUS N3yYaeMbIX SBICHHH U MPOIECCOB, SMIMUPUUECKUX U (PYHIaMEHTATBHBIX
3aKOHOB, HX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHOoe OOOpyAOBaHHE MJIsi YYCHHMYECKHX IpaKTHYECKHX padboT QopMupyercs B BuUze
TEMAaTHYECKUX KOMIUIEKTOB M o0eclieurnBaeTcs B pacyére OJHOr0 KOMIUIEKTAa Ha JBYX OOYYaroIIUXCsl.
TemaTnueckre KOMIUIEKTHI J1a00OpaTOpHOro oOOpyHOBaHUS IOJDKHBI OBITH IOCTPOEHBI Ha KOMILIEKCHOM
HCTOJNB30BAaHUH aHAJIOTOBBIX W HU(PPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B
BH/Ie TUPPOBBIX TaOOPATOPHUH.

OCHOBHBIMH LIEJIIMU U3YYEHUS (PU3UKH B 00IEM 00pa30BaHUH SIBISIOTCS:

e (QopMupoBaHue uHTEpeca U CTpeMieHHs OOydaromuxcs K Hay4YHOMY H3YUYEHHIO IPHUPOIBI,

Pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE IIPEICTABICHUII O Hay4YHOM METOAE MO3HAHUSA U (POPMHUPOBAHUE HCCIIEOBATEIHCKOIO
OTHOIICHHUS K OKPYKAIOIIIM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ylibTaTa U3ydeHHsl OCHOB CTPOCHHUSI MaTePHH H
(yHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

e (JopmupoBaHue yMeHUI OOBSICHATH SBJICHUS C UCIIOJIL30BaHUEM (DPU3NUYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTelbCTB;

e (QopMupoBaHue TpeACTaBICHUH O PONM (UIUKU A Pa3BUTHs IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JocTtmxeHnune 3TuX 1eneil odecreuynBaeTcs peleHeM CIEAYIOMUX 3a1a4d B IPOLIECce N3yUeHHs Kypca

(hm3uKH Ha ypOBHE CpeHEero o0IIero o0pa3oBaHuUs:

e MpHOOpETCHHE CHCTEMBl 3HaHWHA 00 OOMMX (U3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX,
BKJIIOYAs MEXaHUKY, MOJCKYJSIPHYIO (H3HKY, O3JIEKTPOIAWHAMUKY, KBAaHTOBYIO (H3MKYy u
3JIEMEHTHI acTPO(DU3UKH;

e (JopmupoBaHne yMEHHWII TPUMEHATh TEOPETHUYECKHE 3HAHWS Ui OOBSACHEHHS (U3NUIECKUX
SIBJICHUH B MIPUPOJIC U JUTS IPUHSATHS NPAKTHYECKUX PEHICHUI B IOBCETHEBHOMN JKU3HU;

®  OCBOEGHHE CIIOCOOOB peIICHHs Pa3IHYHBIX 33724 C SIBHO 3aJlaHHON (hM3NYECKOW MOJEIbIo, 3ajad,
NOJpa3yMEBAIOUINX CAMOCTOSITENbHOE CO3/aHhe (PU3MYECKOH MOZAENH, alIeKBaTHOW YCIOBHSAM
3aJ1a4u;

e [OHMMaHWe (U3NYECKUX OCHOB M MPHHLUUIOB JACHUCTBHS TEXHHYECKUX YCTPOHCTB H
TEXHOJIOTMYECKHX MPOLECCOB, X BIMSAHUS Ha OKPYKAIOILYIO CPEY;



® OBIAJCHHE METOJAAMHU CaMOCTOSTCIBHOTO IUIAHUPOBAHUS W  TPOBEACHHUS  (DU3MUYCCKUX
SKCIIEPUMEHTOB, aHaNIM3a W WHTEpPHpeTalud WH(QOpPMAaluu, ONpEeaeNIeHUs] JTOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTaTa;
® CO3/aHWE YCIOBUH JJIS pa3BUTUS YMEHHUH TPOEKTHO-HCCIENOBATENbCKON, TBOPYECKOM
JeSTEFHOCTH.
Ha u3ydenne dhmsuku (0a30BEIi yPOBEHB) Ha YPOBHE CpeIHEro 00IIero oopa3oBanus oTBOIUTCS 136
gacoB: B B 11 kimacce — 68 gacoB (2 gaca B HEZIEIO).
[pennaraemslii B mporpamme 1o Gu3MKe MepeveHb 1ab0paTopHBIX U MPAKTUYECKUX PA0dOT SBISETCS
PEKOMEH/IOBaHHBIM, YYHTENb JeNacT BHIOOP MPOBEACHUS Ja0OpaTOPHBIX paboOT W OIBITOB C Y4YETOM
HHMBUIYAIBHBIX 0COOCHHOCTEH 00YyYarOIIMXCs.



COIEPKAHUE OBYYEHUSA
11 KJIACC
Pazgen 4. DilekTpoaMHAMHAKA

Tema 3. Maznummnoe none. IneKmpomazHumnas UHOYKYUA

ITocrosnHble MarHuThl. B3auMojelcTBHE TOCTOSHHBIX MarHuToB. MarHutHoe moje. Bektop
MarHUTHOM WHAYKUMM. [IpUHIUIT CyNepro3uIlMd MAarHUTHBIX Tosied. JIMHMM MarHuTHOW WHAYKIUH.
KapTuna nuHui MarHUTHOM MHAYKIMHU MOJIS TOCTOSTHHBIX MAarHUTOB.

MarauTtHOE TOJie MPOBOMHUKA C TOKOM. KapTwHa NWHWH WHIyKIWH MArHATHOTO TIOJS JJTHHHOTO
MPSIMOTO TPOBOJHUKA WU 3aMKHYTOI'O KOJBIIEBOTO IPOBOJHMKA, KATYmKu ¢ TokoMm. OmbIT Opcrena.
BzaumoneiicTBUE MPOBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MOAYJb U HAIIPABIICHUE.

Cuna Jlopenna, e€ MoIynb M HampaBieHue. J[BIDKeHHE 3apsDKCHHOW YacTHIBl B OJHOPOJHOM
MarHuTHOM r1oJie. Pabota cuiel Jlopenia.

SIBneHue >neKTpoMarHuTHON MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHAYKUUU. DIEKTPOIBUKYIIAS
cuJia MHAYKIMU. 3aKOH 3JIeKTpoMarHuTHol unaykuuu dapazes.

BuxpeBoe snekrpuyeckoe mosie. DIEKTPOABMKYILIAS CUIA MHAYKUUA B MPOBOJHUKE, ABMXKYILLIEMCA
MOCTYNATEIbHO B OMHOPOAHOM MarHUTHOM IIOJIE.

IIpaBusno Jlenia.

WHIyKTUBHOCTE. SIBIICHHE CAaMOMHAYKITUH. DJICKTPOABIKYIIAS CHJIa CAMOWH T KITHH.

DHEeprusi MAarHUTHOTO TIOJIST KATYIIIKA C TOKOM.

DNeKTPOMarHuTHOE TIOJIE.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TTOCTOSIHHBIE MAarHUTHI, JJICKTPOMArHUTHI,
3JEKTPOBUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX YACTHII, HHIYKIIMOHHAS TI€Ub.

Lemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MArHUTHBIM OJIEM.

JluHuY MHAYKIIMY MarHUTHOTO OIS

B3aumopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

[etictBue cumbl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiieHUE IIEKTPOMArHUTHON MHYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTB JICKTPOIBIDKYIICH CHIIBI HHIYKIIMH OT CKOPOCTH M3MEHEHUSI MAaTHUTHOTO TTOTOKA.

SIBiieHME CAaMOMHTYKIUH.

Yuenuueckuil sxcnepumenm, 1abopamopruvie pabomol

M3ydeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue nedcTBUS MOCTOSIHHOTO MarHUTA HA PaMKY C TOKOM.

HccnenoBanue siBIeHUS 3JIEKTPOMAarHUTHON MHAYKITUH.

Paznen 5. Kone6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE KOJ€OAHUA

Konebatenbaas cuctema. CBOOOmHBIE MeXaHHYECKHEe KojeOanws. [apMoHMUYeckwe KoeOaHus.
ITepnon, gacrora, amrmumrtyga U ¢asa komebanuii. [IpyXKMHHBIH MasTHHK. MaTeMaTHYCCKUN MasTHHK.
YpaBHEeHUE rapMOHUYECKUX KoyieOanwmii. [IpeBpaliieHrie SHEPTUu MPY TaPMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B UICATEHOM KOJIEOATEIILHOM
KOHTYpe. AHAJOTHS MEKIY MEXaHMUCCKUMHU W SJICKTPOMAarHUTHBIMH KojieOanusmu. Dopmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B HJICATBHOM KO0JIcOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarwmmx KojicOaHUsX. BeIHyXJIeHHBIC MeXaHUUECKUE KojeOaHus. Pe3oHaHc.
BrIHyKICHHBIE 3JICKTPOMArHUTHBIE KOJICOaHMUS.



ITepemennbiii Tok. CuUHYCOUJANbHBIA MEPEMEHHBIM TOK. MOIIHOCT, MNEPEMEHHOIO0 TOKA.
AMILTUTYAHOE U ACUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSKEHMUS.

Tpancdhopmatop. [IponsBoacTBo, nepeaaya u MOTpedIeHUE IISKTPUISCKON IHEPTHUA. DKOJIOTHIECKUE
PUCKU HpU MPOU3BOACTBE AJIEKTPO3HEpruu. KyiabTypa HCIOJIB30BaHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOM
JKU3HH.

TexHuyeckrue yCTpPOMCTBA W TMPaKTUYECKOE MPUMEHEHHE: DSISKTPUUECKHUUA 3BOHOK, TI'E€HEpaTop
[IEPEMEHHOT0 TOKA, IMHUU JIEKTpOIepeiay.

Jemoncmpayuu

HUccnenoBanne mapaMeTpoB KoeOaTenbHOM CHCTEMBI (MTPY>KUHHBIN WM MAaTeMaTHYECKHI MasTHUK).

HabutoieHue 3aTyxarmux KoineOaHHii.

Pe3onanc mnpu mocnegOBAaTENFHOM COCAMHEHMHM PE3UCTOpPa, KATYIIKM HHIYKTUBHOCTH U
KOHJIeHCaTopa.

Mopenb TUHUY 3JIEKTpONepeIadun.

Yuenuueckuil sxcnepumenm, 1abopamopruie pabomol

HccnenoBanne 3aBUCUMOCTH TIEPHOAA MallbIX KoJeOaHWH Ipy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpysa.

HccnenoBanue mNepeMEHHOr0 TOKa B LENH U3 IOCIEAOBATENIBHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmHble 60JIHbL

MexaHu4ecKrue BOJHBI, YCIOBUS pacmnpocTpaneHus. Ilepuoa. CKOpoCTh pacmpocTpaHEHUS W JJIMHA
BOJIHBL. [Tonepeunsie 1 po1osibHbIC BONHBL. UHTepdepeHus u audpakins MEXaHUHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHEIE BOJHBI. Y CIOBHS U3ITYyYEHHs DJIEKTPOMArHUTHBIX BOJIH. B3anMHast opueHTarus
BektopoB E, B, V B anektpomarnutHoi BoJHE. CBOMCTBA AIEKTPOMArHUTHBIX BOJH: OTpa)KCHUE,
MpesIoMIICHUE, TToJIspu3aliyst, Judpakius, nHTepdeperius. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpOMarHuTHBIX BOJH. [IprMeHeHne 311eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

Lemoncmpayuu

OO0pazoBaHue U PacIpoOCTPaHEHUE MMONEPEUHBIX U TIPOIOIBHBIX BOJIH.

Komneo6:mromeecs Teo Kak HICTOYHUK 3BYKa.

Habmonenne oTpaxeHHus 1 MPEIOMIICHNS MEXaHHIECKIX BOJTH.

Hab6monenue naTepdepeHnny u AU PaKIInd MEXaHNIECKUX BOJTH.

3BYKOBOI pe30HaHC.

HabutoieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMILIUTYOM M YaCTOTOW KOJIeOaHHM.

HccnenoBanne CBOWCTB DJICKTPOMATHUTHBIX BOJIH: OTPaKEHUE, TIPEIIOMIICHHE, TOJSIPU3aIINS,
nudpaxnust, THTEp(epeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsimonuHeiiHOe paclipocTpaHEHUE CBETa B OTHOPOIHOM cpere. JIyd cBera.
ToueuyHbli HCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300pakeHni B TNIOCKOM 3epKaJie.

[Ipemomienue cBeTa. 3aKOHBI IPETOMIICHHSI CBeTa. AOCOTIOTHBIN MoKa3aTelnb rnpenomieHus. [loaHoe
BHYTpeHHee oTpaxkeHue. [IpeenbHblil yroi MoMHOro BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CIIOXHBIN cocTaB Oeiroro ceera. [[ser.

BomnoBas omnrtmka. HMHTepdepenmus cBera. KorepeHTHBIE WCTOYHHKH. Y CIOBUS HAOIOICHUS
MakCUMyMOB M MHHUMYMOB B HHTep()EPCHIIMOHHON KapTHMHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxnus ceera. JudpakunonHas pemérka. YciaoBue HaONIOJECHHUS TIIaBHBIX MaKCHMYMOB IpH
MajeHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Monsipuzanus ceera.

TexHu4eckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: OYKH, JIyna, (hoToannapar, MpOeKIMOHHBII
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIINOHHAS PEIIETKA, TOJISPOU/T.



Lemoncmpayuu

[IpsmonuneliHOe pacpocTpaHeHHE, OTPaXKEHHE U MpeoMieHne cBeta. Onrriyeckrue npruoopsl.

[TommHOE BHYTpeHHEe oTpaxkeHre. MoJielb CBETOBOAA.

UccnenoBanne cBOMCTB N300pakeHUH B JIMH3AX.

Mojenu MUKpOCKOTIa, TEJIECKOIa.

Hab6monenune naTepdepeHIny cBera.

Hab6monenune nudpakiimm ceeta.

HccnenoBanne cBOMCTB N300pakeHNH B JINH3AX.

Hab6mronenue nucnepcuu creta.

Pa3gen 6. OcHOBBI cieUAIBHOI TEOPHH OTHOCUTEIBLHOCTH

I'paHunbl  NMpUMEHMMOCTH — KJIaccHMYecKoW — MexaHuku. IlocTynarel  crenuanbHOM — TeOpuUH
OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMme, MPHUHIHUI OTHOCUTEIHHOCTH
OUHIITEHHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHH U COKpAILEHUE JITHHEI.

DHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBL.

CBsI3b MacCHI ¢ SHEPTHEH U UMITYJIHLCOM PEISTHBUCTCKON YaCTHIIBI. DHEPTHS ITOKOSL.

Paznen 7. KBanToBas pusuka

Tema 1. Inemenmol K6anmoeoi onMuKU

®dotonbl. Dopmyna [Tnanka cBsi3u SHEPTUU POTOHA € €0 YACTOTOW. DHEPTHUsl U UMITYJILC POTOHA.

OtkpeiTne U uccnenoanue ¢oroddpdekra. Ombitet A. . Cronerosa. 3akoHbl (oTodddekra.
VYpaBuenue DitHmreliHa 11 poTodrddexTa. «KpacHas rpanuma» Gotodddexra.

Hasnenue ceera. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

Texnuyeckue ycTpoiicTBa M MPaKTUYECKOE MPHUMEHEHHE: (POTORIEMEHT, (POTOAATUMK, CONHEUHAs
Oarapesi, CBETOJHOI.

Lemoncmpayuu

®oroddexT Ha ycTaHOBKE C IMHKOBOM IIIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETo GoTodddexTa.

Cseroanon.

Comnedunast Oarapes.

Tema 2. Cmpoenue amoma

Moguens aroma Tomcona. OmbiThl Pe3epdopna mo paccesHuro o -yactuil. [lmaHeTapHas MOIEITb
atroma. [loctynatel Bopa. M3nydenue u moromenne (GOTOHOB MpH Tepexoje aToMa C OJHOTO YpPOBHS
SHEepruu Ha Apyroil. Bunsl cnextpoB. CekTp ypoBHEH SHEPrUM aToMa BOAOPOAA.

BonnoBeie cBoiicTBa yactui. Bonusl ae bpoitnsa. KopnyckynsipHo-BOIHOBOH Tyalu3M.

CHOHTaHHOE U BBIHYX/IECHHOE U3ITyUYCHHE.

TexHuyeckre yCTpOHCTBA M NPaKTHYECKOE NPUMEHEHHE: CIEKTPaJbHBIM aHanu3 (CHEKTPOCKOMN),
Ja3ep, KBaHTOBBIM KOMIIBIOTED.

Lemoncmpayuu

Mopens onsita Pesepdopma.

Omnpenenenue [UIMHBI BOJHBI JIa3epa.

Hab6monenue THHEHYATHIX CIIEKTPOB MU3TyUCHUS.

Jlazep.

Yuenuueckuii oxcnepumenm, rabopamopnvie pabomoi

Habutoienue TuHeHyaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCNEpUMEHTHI, T0Ka3bIBAIOIINE CIOXKHOCTh CTpOeHUs sfapa. OTKpHITHE pagloaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paguoakTHBHOro m3nyudenusa. CoiictBa anbga-, Oera-, ramma-
n3ydeHus. BiusHue pagroakTHBHOCTH Ha KUBBIE OpPraHU3MBI.



OtkpbeiTHE TIPOTOHA W HelTpoHa. Hykmonnas moxens sinpa ['eitsenOepra—MBanenko. 3apsn sipa.
MaccoBoe uucno snapa. M30Tomsl.

Anba-pacnian. ONEKTPOHHBIM M TMO3UTPOHHBIM  Oerta-pacman. ['amma-uznydenue. 3akoH
PaauOaKTUBHOTO pacmaja.

DHeprus CBs3M HYKJIOHOB B sifpe. Snepubie cuutbl. JledexT Macch sapa.

SnepHble peakuuu. /leneHue u CUHTES g1ep.

Snepuerit peakrop. TepmosimepHbIii cuHTe3. [IpoOiieMBl W TEPCIIEKTHBHI SIACPHON DHEPTETHUKH.
DKOJIOTHYECKHUE ACTICKTHI SIIEPHON DHEPTETHUKH.

OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.

MeTo 161 HAOMIOJCHHS U PETUCTPAIMH AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIC B3aUMOIeHCTBUS. EAMHCTBO PU3NUECKON KapTUHBI MUPA.

TexHuueckne yCTpPOHCTBa U MPAKTHUUECKOE MPUMEHEHHE: NO3UMETp, Kamepa BuibcoHa, sSaepHBIN
peakrop, aromHasi bomOa.

Lemoncmpayuu

CUéTYNK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. D1eMeHTHI ACTPOHOMUM M ACTPOPUIUKH

Oransl pa3BUTHs acTpoHoMHuU. [IpukiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE aCTPOHOMHH.

Bun 3Bé3mHoro HeOa. Co3Besnus, ipKre 3BE3MBI, TUIAHETH, IX BHIUMOE JIBI)KCHHE.

ConHeynast cuctema.

Comnnne. Comneunast akTUBHOCTh. Mcrounuk sHeprum ComHia u 3BE3M. 3BE3ABI, MX OCHOBHEIC
XapakTepucTUKu.  JlmarpamMma  «CHEKTpajdbHBIM  KJAaCC  —  CBETHUMOCTB».  3BE3OBI  TJIABHOM
MOCJIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JUIsl 3BE3M TJIABHOW MOCIIEIOBATEIBHOCTH.
Bnytpennee crpoenue 3BE34. COBpEMEHHBIEC MPEACTABICHUA O MPOUCXOXKIECHUU U ABontonuu ComHua u
3BE31. DTaIlbl )KU3HU 3BE3.

Mineunsiit [IyTe — Hama ["anaktuka. [lonoxxenne u apmwxenue Connua B ['anaktuke. TUIBI rajJakTUK.
Panuoranaktuku u kBa3apbl. YEpHbIE ABIPHI B AIpax raakTHK.

Yuenuueckue nabnooenus

HaGmonennsi HEeBOOPYXKEHHBIM TJA30M C WCIONB30BAHWEM KOMIBIOTEPHBIX TMPIIOKEHUN s
OTIpe/IeTICHHsI TTOJIOKEHUST HEOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBEIE co3Be3nusi CeBepHOTO
TIOJTYIIAPHS] B SIPKUE 3BE3IEIL.

Hab6mtonenus B Teneckon Jlynsl, ianet, Mieunoro [TyTu.

O0o0maromee MOBTOPeHHE

Pone ¢pu3MKM 1 aCTPOHOMUU B IKOHOMHUYECKOW, TEXHOIOTHIECKOM, COUATBFHON 1 STHUECKOH cdepax
JIEATSILHOCTH YEIOBEKa, POJIb M MECTO (M3MKH U aCTPOHOMHH B COBPEMCHHOIN Hay4HOH KapTHHE MUPA,
poiib  (pU3MYECKOH Teopur B (POPMHUPOBAHMHM MPEJCTABICHUN O (PU3NYECKOW KapTUHE MHpA, MECTO
(m3nueckoil KapTWHBI MHpa B OOIIEM PSSOy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX IPEICTABICHUN O
MPUPOE.

MexnpeaMeTHble CBA3H

Uzyuenne xypca ¢puznku 6a30B0oro ypoBHs B 11 Kitacce ocymiecTBISETCS ¢ YUETOM CONEPIKATENbHBIX
MEXTPEAMETHBIX CBSI3eH C KypcaMi MaTeMaTHKH, OMOJIOTHH, XHMHH, TeOTpaQuu U TEXHOIOTHH.

Meowcnpeomemuvie noHamus, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO ITO3HAHUS: SIBIICHUE,
Hay4dHbIi (akT, rHUIoTe3a, (U3MUECKas BeIMYWMHA, 3aKOH, TEOpHs, HAOJIIOJCHHUE, 3KCIICPUMEHT,
MOJICTTUPOBAHIE, MOJICIIb, H3MEPEHUE.

Mamemamuka.: pelieHUE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMHM: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX TMPOCKIMHU HA OCH
KOODJIMHAT, CJIOKCHHUE BEKTOPOB, WPOU3BOJHBIC 3JIEMCHTAPHBIX  (DYHKIIMHA, MPU3HAKU TOJ00US
TPEYTOJIbHUKOB, ONPEACICHHIE TUIOMIAU TIOCKUX QUTYp U 00BEMa Tel.



buonozus: anexTpudeckue sBICHNUS B )KUBOW NPUPOJIE, KojeOaTeIbHbIEe IBIKEHHS B XKUBOW IPUPO/IE,
ONTHUYECKUE SABJICHUS B )KUBOM NPUPOAE, NEUCTBUE paAUALUN Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KpPHCTAJUIMYECKass CTPYKTypa TBEPIABIX TeJN, MEXaHH3MBI
00pa3zoBaHMsl KPUCTAIUIMIECKOM PeIIETKY, CIIEKTPAIbHbIN aHATHU3.

l'eoepaghus: MarHuTHbIE TOJIOCa 3€MJIM, 3al€KH MAarHUTHBIX pyA, (QOTOCHEMKA 3eMHOI
MTOBEPXHOCTH, MIPEICKA3AHUE 3€MIIETPSACCHUMN.

Texnonocus: JIMHWUU  DJIEKTPONEpenad, TEeHEepaTop MEPEMEHHOIO0 TOKa, JIIEKTPOJBUIATElNb,
WHAYKIMOHHAs TeYb, pajap, paJIuoNnpHEMHNK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neds, MpoeKIMOHHBIN
annapar, BOJIOKOHHasI ONTUKA, COJIHEUHasl OaTapes.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Pusmka» Ha ypoBHE CpeaHero odOmero obpasoBaHus (0a30BBIN
YPOBEHB) OHKHO OOECHEYUTh NOCTHXKEHHE CIEAYIOMINX JMYHOCTHBIX, METAlpEeIMETHBIX M MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Pe3ybTaThl OCBOEHUS yueOHoro mpeamera « PU3uKa» AOIKHBI OTPa)kaTh TOTOBHOCTh U
CIIOCOOHOCTh O00YYaIOMIMXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW IO3WIMEH JHYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTAM pOCCHUHCKOTO OOIIECTBa, pACUIMPEHHE >KU3HEHHOTO OIbITa M OIBITa
JEeSTebHOCTH B MPOIIECCE PeajM3allii OCHOBHBIX HAIPaBIIEHUI BOCIHUTATENbHOIN JESTENTbHOCTH, B TOM
YHClie B YaCTH:

1) rpaskaaHCcKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTD TPAKIAHCKON MO3UIUH 00YYarOLIerocsi KaK aKTHBHOTO M OTBETCTBEHHOT'O WJIeHa
poccuiickoro oomiecTsa;

MPUHATHE TPAAULHOHHBIX 00IEYEIOBEUECKUX TYMAHUCTHYECKUX U JEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IEATECIBHOCTh B MHTEpECAX IPaXKIaHCKOro OOIIEeCTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B 00pa30BaTEeIbHON OpraHu3aluy;

YMEHHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HMX (YHKIMAMHU U
Ha3HA4YCHHUEM;

FOTOBHOCTb K T'YMAHUTAPHOUN U BOJOHTEPCKOMN AESTEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCTIMTAHMSA:

c(OPMHUPOBAHHOCTH POCCUHCKON TPasKAaHCKONW UACHTHYHOCTH, TATPUOTHU3MA,;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTIDKEHUSAM POCCHHCKHX YYEHBIX B
obnacT (U3MKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITHYECKOT0 MOBEIACHUS;

CIOCOOHOCTD OLICHMBAaTh CHUTYalMI0O M NPUHUMATh OCO3HAHHBIE PEIIEHHs, OPHUEHTHUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOCHUE YCTONUUBOIO OyAyILero;

4) 3¢TETHYECKOT0 BOCITMTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OSCTETHKY HAyYHOTO TBOPYECTBA, TPUCYIIETO
(pm3nyecKoii HayKe;

5) TpynoBoro BocniuTaHus:

HWHTEpeC K pa3Nu4HbiM cdepaM MpodecCHOHATBHON AEATENFHOCTH, B TOM YHCIIE CBS3aHHBIM C
(¢u3MKOI M TEXHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymieidl mpodeccuu u peaqu3oBHIBATH
COOCTBEHHBIE KU3HCHHBIC TIJIAHbI;

TOTOBHOCTB M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00IacTH (PU3UKH HA MPOTSHKEHUN
BCEH JKHM3HU,

6) 3K0JI0rHYeCKOr0 BOCIIMTAHUS:



c(OPMHUPOBAHHOCTH JKOJIOTHUECKOW KYJIBTYpBI, OCO3HAHUE TI00aTBHOIO XapaKTepa SKOJOTHUECKUX
npobiem;

IUIAHUPOBAaHWE W OCYIIECTBIICHHE NEHCTBUI B OKpyXarolleld cpele Ha OCHOBE 3HAHUS Iienei
YCTOWYHBOTO Pa3BUTHSI YEIOBEYECTBA;

paciIMpeHne OIbITa AEeATETHPHOCTH YKOJIOTHIECKON HAIPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHHUH
o hU3HKE;

7) e HHOCTH HAYYHOI'0 TO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(u3nyecKoil HayKH;

OCO3HaHWE [IEHHOCTH HAyYHOW JEATENIbHOCTH, TOTOBHOCTh B TIpollecCe W3ydeHHsS (U3UKH
OCYIIECTBISATH MPOEKTHYIO M HCCIIE0BATENbCKYIO A€ATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE.

METANPEJIMETHBIE PE3YJIbTATHBI
Ilo3HaBaTebHbIE YHUBEpPCAJIbHbIE YUeOHbIe AelicTBUS
ba3oBble Jjoruyeckue aeiicTBus:

CaMOCTOSTETHHO (POPMYITMPOBAThH M aKTYAIH3UPOBATH MPOOIIEMY, pacCMaTpPHUBATh €€ BCECTOPOHHE;

OTIPEIETIATH LETH AeSTeIbHOCTH, 33/1aBaTh APaMeTPhl M KPUTEPUH UX JTOCTIKEHUS;

BBISABJIATE 3aKOHOMEPHOCTHU U ITPOTUBOPCYUA B paCCMaTPUBACMbBIX q)HSPILIeCKI/IX SABJICHUAX

pa3pabaThiBaTh IUTAH pEIICHUS MPOOJIeMbl C YYETOM aHalW3a HUMCIOIIUXCS MAaTEePHAJbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTHb KOPPCKTUBBI B ACATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LC/IAM, OLICHUBATDH
PHUCKH TOCIEICTBUI IEATENBHOCTH;

KOOPJIMHUPOBAThH U BBIMOJHATH PA0OTY B YCIOBUSX PEaTbHOTO, BUPTYATBHOTO U KOMOMHUPOBAHHOTO
B3aMMOJICHCTBHS,

pPa3BHUBATh KPEATHBHOE MBITIICHHUE IIPH PEIICHUH )KU3HEHHBIX TPOOIeM.

bBa3oBble uccienoBarTebCcKue AeCTBUA:

BIIAIETh HAYYHOU TEPMUHOJIOTHEH, KIIFOYEBHIMHU TOHATHUAME U METOaMu (PU3MUECKOi HayKu;

BIIQZIETh HABBIKAMH y4E€OHO-HCCIIEOBATENHCKOW M TPOEKTHON NEATENBHOCTH B 00JacTH (U3WKH,
CIIOCOOHOCTBPIO W TOTOBHOCTBHIO K CaMOCTOSITENIbHOMY IIOWCKY METOOB pemIeHHs 3aaad (PU3NIecKoro
COACPKaHUA, IPUMECHCHHUIO PA3JIMYHBIX MCTO/I0B ITO3HAHUA,

BJIaACTh BUJaMH ACATCIIBbHOCTU 10 IMOJIYy4YCHHIO HOBOI'O 3HaHMHI, €ro HWHTCPIpPETALlUH,
HpeO6pa3OBaHI/IIO U IMMPUMEHCHUIO B Pa3JIMYHBIX y‘IC6HI>IX CUTyallMdX, B TOM YUCJIC TIPpU CO3JaHUU y‘-IC6HI>IX
MIPOEKTOB B 00J1aCTH PU3HKH;

BBISBIIATH IPUUYMHHO-CICJCTBEHHBIC CBSI3M M aKTyalU3UpOBATh 3a7ady, BBIJBUTaTh TUIOTE3y €€
peuieHusi, HaXOAUTh AapryMEeHTBl JUIsl JI0Ka3aTellbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELICHHS,

AHAIM3UPOBATh TOJYYEHHBIE B XOJ€ PEIIeHUS 3aladll pe3yJbTaThl, KPUTHUYECKA OLEHUBATH WX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/ladil B 00pa30BATENBHON AESITEIHLHOCTH, B TOM YHCIIE
TIpU U3YICHUH (PU3NKH;

naBaTh OLCHKY HOBBIM CUTYyallUAM, OLICHUBATH HpH06peTéHHBII>'I OIIBIT,

YMETh NIECPEHOCUTH 3HAHUS T10 (1)1/131/[1(6 B MMPAKTUYCCKYIO 00J1acTh KHU3HCACATCIBPHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIABUI'aTb HOBLIC UACH, IIPCAJIaratb OPUrnHaJIbHBIC TOAXOAbl U PCIICHUS

CTaBUTb np06neMm 1 3aa4y, JO0IyCKaroIHre aIbTCPHATUBHBIC PCIICHUA.

Padora ¢ nundopmanueii:

BIIQJICTh HABBIKAMH TMOJyYCHUs WHpOpMAIMK (DU3MUECKOTO COACPKAHUS W3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYIIECTBIATh IMOMCK, aHallU3, CUCTEMATHU3alMI0 U WHTEPIPETAIUI0 HHpOpMaun
Pa3IUYHBIX BUAOB U (OPM IMPEICTABIICHHUS,

OIIEHWBATH JIOCTOBEPHOCTH HH()OPMAIINH;



HCIONB30BaTh CPEACTBa WH(POPMALUOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX U OPraHU3alMOHHBIX 3a[Jad ¢ COONIOJCHHEM TpeOOBaHUN SPTrOHOMHKH,
TEXHUKH O€30MacHOCTH, THIHEHBI, pecypcocOepekeHHs, IPaBOBBIX W JTUYECKHX HOPM, HOPM
“H(OPMAITMOHHOW 0€301MaCHOCTH;

CO37aBaTh TEKCTHI (PU3UYECKOTO COAEPXAaHUS B Ppa3NUYHBIX (opmarax ¢ yd4éTOM Ha3HAYECHHS
nH(pOpMAaINK U LIENICBOI ay TUTOPHH, BEIOMpast ONTHMAIIBHYI0 (JOpMY NpeCTaBICHNS U BU3YJIN3aINH.

KoMMyHHKATHBHBIE YHHUBEPCATbHbIE YUeOHbIE TeCTBUS:

OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PM3UKH U BO BHEYPOUHOU JEATEIEHOCTH;

Pacro3HaBaTh MPEIIOCHUIKH KOHQIMKTHBIX CUTYallUuid U CMATYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JOTMYHO U3JIAraTh CBOIO TOUKY 3PEHMSI C UCTIOIH30BAHUEM S3BIKOBBIX CPE/ICTB;

MMOHMMATh U MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHON ¥ HHIUBUIYAIBHON paOOTHI;

BBIOMpATh TEMAaTUKy U METOJIbI COBMECTHBIX JIEHCTBHUI C y4ETOM OOLIMX UHTEPECOB U BO3MOKHOCTEH
KaXXJIOTO 4IeHA KOJJIEKTHUBA;

NPUHUMATh L€ COBMECTHOM NIEATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH AEUCTBUS MO €€
JIOCTHYKEHHIO: COCTaBIIATh IJIaH JEHCTBHIA, paCIPeeNIATh POJIA C YIETOM MHEHUH YYaCTHUKOB, OOCYX/IaTh
Pe3yNbTaThl COBMECTHOU PabOTHI;

OIIEHMBATh KAa4eCTBO CBOETr0 BKJIaJa M KaXKIOr0 YYaCTHWKA KOMaHABI B OOIIWI pe3ynbTaT II0
pa3pabOTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBbIC TIPOSKTHI, OIICHUBAThH UICH C TIO3UITMN HOBU3HBI, OPUTHHATHLHOCTH, MPAKTHICCKOU
3HAYUMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE IOBEIEHHUE B PA3IUYHBIX CHTYaIUsX, TNPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEPCAJIbHbIE Yy4eOHbIE NelCTBUSA
Camoopranuszanus:

CaMOCTOSITETIFHO OCYIIECTBIISATh MO3HABATEIHHYIO JEATECIHHOCTh B 00JACTH (PU3UKU U aCTPOHOMUHM,
BBISIBJISITH TIPOOJIEMBI, CTABUTH U ()OPMYITUPOBATh COOCTBEHHBIE 3a]1a4H;

CaMOCTOATEJILHO COCTaBIIATh IUIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a/ay, IUIaH BBIIOJIHEHUS
MIPAKTHYECKOH paboTHI C YUETOM UMEIOIINXCI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IPeAIIOYTEHHH;

JlaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacmvpsTh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX ITPEAIOYTEHHIH;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a PElICHUE;

OLIEHHBATh MPHUOOPETEHHBIH OTBIT;

croco0cTBOBaTh (POPMHPOBAHHMIO U TPOSBICHHUIO JPYAUIMA B 007acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJILTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBI MHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, BHOCUTb KOPPEKTHUBBI B JIEATECIBHOCTD, OIICHUBATH COOTBETCTBUE
pPEe3yIbTaTOB LICIISAM;

BIIQJIETh HaBBIKAMH TI03HABATEIBHONH pe(IIEKCHH KaK OCO3HAHWS COBEPIIAEMBIX [EHCTBUA U
MBICJIUTEJIbHBIX MIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCTIONIE30BATh MPUEMBI pe(hIIEKCUH IS OIIEHKH CHTYAIlNH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX IIPU aHAIHU3€E PE3YJIbTaTOB AESITEIbHOCTH;

MIPUHUMATh Ce0s1, IOHUMAas CBOM HEIOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MIPU aHAIHU3E PE3yJIbTATOB JACSTEILHOCTH;

NpU3HABaTh CBOE MPaBO U MPABO JIPYTHUX HA OMIMOKH.

B mporuecce nocTikeHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMbl MO (HU3HMKE AJS YPOBHS
cpeanero oOmiero oOpa3oBaHMs y OOydalOIUXCS COBEPIICHCTBYETCS OSMOLMOHAIBHBIA WHTEJIEKT,
MIpeanoararmuil copMUPOBAHHOCTD:



CaMOCO3HAHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAJIBHOE COCTOSHUE, BUAETH
HaTpaBJICHUs Pa3BUTHS COOCTBEHHOI SMOLIMOHAIBLHOHN cepbl, OBITh YBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHNUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHHMATh OTBETCTBEHHOCTH 34 CBOE
[IOBEJICHNE, CIIOCOOHOCTh aJalTHPOBAThCA K SMOLMOHAIBHBIM W3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBITH
OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKIIOYAIOMEH CTPEMIICHHE K IOCTI)KEHUIO LENM M YCHEXy, ONTHMU3M,
MHULUATHBHOCTh, YMEHHE JEMCTBOBATh HCXOIS U3 CBOUX BO3MOXHOCTEM;

SMIATHH, BKIIIOYAIONIEH CIIOCOOHOCTH MMOHUMATh SMOLIMOHAIFHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0
IIPU OCYIIECTBICHUH OOLIEHHSI, CHOCOOHOCTH K COUYBCTBHUIO M CONEPEKHBAHHUIO;

COLMANTBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHHS C APYTHUMH JIIOJbMH,
3a00TUTHCS, IPOSIBIISTH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

MHNPEAMETHBIE PE3YJIBTATbBI

K xonny obydenus B 10 ki1acce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)kaTh
c(hOpMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHHIA:

JEeMOHCTPUPOBaTh Ha IpUMepax posib U MecTo (pu3uku B (HOPMHUPOBAHUU COBPEMEHHOM HaydHOU
KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOU TEXHUKU U TEXHOJIOTUH, B IPAKTUUYECKON AeATEIbHOCTH JIOACH;

YUUTHIBATh TPaHUIBI TPUMEHEHHWS W3YYEeHHBIX (U3MYECKHX MoOjeiel: MaTephajibHas TOYKa,
UHepIHalbHas CHCTEeMa OTCYéTa, aOCONIIOTHO TBEPAOE TENO, WACANBHBIA Ta3, MOJIEIH CTPOCHHUS Ta30B,
KHUJIKOCTEH U TBEPABIX TeJ, TOUCUHBIH ANEKTPUUYCCKHUI 3aps]] TP PELICHNH (PU3HYECKHX 3a]1a4;

pacmo3HaBaTh (hU3NYECKHE SIBJICHUS (IPOLIECCHI) M OOBACHITH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJIIPHO-KUHETUYECKOM TEOPUU CTPOEHUs BEIECTBA M JJIEKTPOJAMHAMHUKHU: DPABHOMEPHOE U
PaBHOYCKOpEHHOE NPSMOJMHEHHOE MABMXKEHHE, CBOOOAHOE MaJEHUE TeJ, IBMKEHHE I0 OKPYXHOCTH,
HWHepLysl, B3auMoaeicTBre Teil, 1uddy3us, OpoyHOBCKOE ABMKECHUE, CTPOCHHUE KUAKOCTEH U TBEPIBIX Ted,
HU3MeHeHne o0bEMa Tell MpH HarpeBaHuM (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE, UCIIAPEHUE, KOHIEHCALUS,
IUIABJICHUE, KPHUCTAJUIM3AaLKA, KHUIIEHHE, BIAXHOCTh BO3AyXd, IOBBIIICHUE MABICHUSA Tra3a IpH €ro
HarpeBaHWU B 3aKpBITOM COCyHNE, CBS3b MEXKAy IapaMeTpaMH COCTOSHHUS Ta3a B H30Ipoleccax,
JNEKTpU3alus Tell, B3AUMOJCICTBHE 3apsAa0B;

ONHCHIBAaTh MEXaHHYECKOE MBIDKEHHE, HCIONb3ys (H3uuecKkne BEIMYMHBL: KOOpPAMHATA, MYTh,
IepeMelIecHUe, CKOPOCTh, YCKOPEHHME, Macca Tena, CWIa, HMITYJbC Tela, KHUHETUYECKas HHEprus,
NOTEHIUANBHAS JHEPrHs, MeXaHudeckas padoTa, MeXaHHUYEeCKas MOIIHOCTH;, MPH OMHUCAaHHK NPABHUILHO
TPaKkTOBaTh (U3UYECKUH CMBICT HCIONB3YyEeMbIX BEIUYMH, HMX O0O3HAUEHHs M EAMHUIIBI, HaXOAUTh
(hopMyJIBI, CBA3BIBAIOIINE JAHHYIO (QU3NYECKYIO BETUUUHY C IPYTHMH BEITMUYUHAMHU;

ONMCHIBATh W3yUYCHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIC SBJICHUS, MCIONB3Ys (usndeckue
BEJIMYUHBL: JIBIICHUE Ta3a, TEMIIEpaTypa, CPEOHss KUHETUYECKas HHEPrus XaoTUYECKOIO JBUKECHUS
MOJIEKYJI, CPEIHEKBaJApaTU4YHasi CKOPOCTh MOJEKYJ, KOJIWYECTBO TEIUIOTHI, BHYTPCHHSAS SHEprus, padoTa
rasa, Ko3GQHUUUEHT MOJIE3HOro AEHCTBUS TEIUIOBOIO ABHUTaTelsl; MPH OMNUCAHWU IMPAaBUIBHO TPAKTOBAThH
(u3MUecKuil CMBICII HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYEHUS W EOUHMLBI, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOLINE AaHHYIO (U3NUECKYIO BEJIMUUHY C JPYTUMH BEIUIUHAM;

OIMCHIBATh U3YUYECHHBIE HJICKTPUUECKUE CBOMCTBA BEIIECTBA M 3JIEKTPUUYECKHE SABICHUS (TIPOLECCHI),
WCTIONB3YSl (PU3UYECKHe BENWYMHBI: 3JEKTPUUECKUIN 3apsi, dJIEKTPHUECKOe MoJie, HANMPSHKEHHOCTD TOJ,
MOTEHIIMAN, PAa3HOCTh IOTCHIMAJIOB;, TP ONHCAHHHM TPABWILHO TPAKTOBaTh (U3WYECKUHA CMBICTT
UCIIOJIb3YEMBIX BEJMYUH, WX OOO3HAYEHWS M EIWHHIBI, YKa3blBaThb (OPMYJIBI, CBS3BIBAIOIIUE JaHHYIO
(bu3nYecKyo BETMYMHY C APYTUMH BEJIMYHMHAMU;

aHaJM3UPOBATh (PU3MUECKUE MPOLECCHl W SBICHUS, UCTONB3Ysl (U3NUECKUE 3aKOHBI W IPUHIUIIBL:
3akoH BceMupHoro taroteHus, I, II u I 3axonbl HploTOHA, 3aKOH COXpaHEHHs MEXAaHWYECKOW JHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLAI CYNEPIO3ULIUU CUJL, IPUHLIUII PABHOIIPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJEKYJSIPHO-KHHETHUECKYI0 TEOPHUIO CTPOEHMsI BELIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpenHEH
KMHETHYECKOH JHEPruM TEIUIOBOIO IBIDKEHHS MOJIEKYJ C aOCOJIIOTHOH TeMIlepaTypod, HEepBBIH 3aKOH
TEPMOAVHAMUKH, 3aKOH COXpPAHEHMs OJJIEKTPUYECKOro 3apsnaa, 3akoH Kymona, mpm 3ToM pasnudaTh



CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBHs (IpaHUIbI, 00IacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHITUIIBI JICHCTBHS MAITNH, MPHOOPOB U TEXHUYECKUX YCTPOUCTB; pa3anNdaTh
yCIIOBUS X 0€30MIaCHOTO UCTIOIB30BaHMs B IOBCETHEBHOM KU3HU;

BBITIONHATH 9KCIIEPUMEHTHI 110 UCCIIEA0BAaHUIO (DM3MUECKUX SIBIEHUH M IPOIIECCOB C MCIIOIH30BAHUEM
MIPSMBIX M KOCBEHHBIX H3MEPCHHM, TPH 3TOM (OPMYIHUPOBATh MpoOiIeMy/3adady W THIOTE3Y y4eOHOTO
JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOpPYIOBAaHHA, WPOBOIWUTH OMBIT U
(hopMyITHpPOBaTh BHIBOIBI,

OCYIIECTBJISITh TPSIMbIC U KOCBEHHBIC HM3MEpEHUS (U3MUCCKUX BEIMYUH, TPU STOM BBIOHMPATH
ONITUMAJIBHBIA CIIOCO0 M3MEPEHUS M UCTIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEITHOCTEH H3MEPEHHUH;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIY (GHU3UUECKUMH BEJIMYMHAMH C HWCIIOJNB30BAaHHEM TPSIMBIX
M3MEPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTAThl MOJYYECHHOW 3aBUCUMOCTH
(hm3MYECKUX BEIUYMH B BUJIC TAOIUIl U TPAUKOB, JIEIaTh BHIBOJIBI IO PE3yJIbTATaM UCCIICIOBAHNUS;

coOmoaate mpaBuia O€30MacHOr0 TpyAa NpU NPOBEICHWH MHCCICAOBAaHMKA B paMKax ydeOHOro
AKCIIEPUMEHTa, Y4eOHO-HMCCIIeIOBATeIbCKOM W TMPOEKTHOW  JEATENFHOCTH C  HCIIOJB30BaHUEM
M3MEPUTENHHBIX YCTPOUCTB U 1a00paTOpHOTO 000pyOBaHUS;

pemats pacuéTHBIC 3a/1a4M C SBHO 3aJaHHON (PH3MUECKOi MOJIENbI0, UCTIONB3YsI (U3NIECKHE 3aKOHBI
Y TIPUHITAIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a7]aud BRIOMPATh (GU3NIECKYIO MOJIENb, BEIICIATh (DH3HIECKre
BENMYMHBI ¥ (OPMYIIBI, HEOOXOMUMBIE U €€ peIIeHHs, [MPOBOAMWTH PAcdEThl M OLIEHWBATH PEATbHOCTH
MOJTYYEHHOTO 3HA4YeHUs QU3NIeCKOil BeJTHYHHEI,

pelaTh KaueCTBEHHbBIE 3a7]a4k: BHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHUH
C ONIOPO# HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HYECKHE SBICHMUS,

WCTIONB30BaTh MPH peIIeHHH YYeOHBIX 3afady COBpPEMEHHble MH()OPMAIMOHHBIE TEXHOJOTHU ISt
MOWCKa, CTPYKTYPUPOBaHUS, WHTEPIPETAlMA W TPEICTABICHUS Y4YEOHONM W HAy4YHO-TIOMYJISIPHON
vH(pOpMAaIUK, TIONYYCHHOH U3 pa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH aHAIU3UPOBATH IIOJIy4aeMyIO
UHOPMALHIO;

MIPUBOJUTh TPUMEPHI BKJIaJa POCCHICKMX M 3apyOEKHBIX YYEHBIX-(OU3UKOB B DPa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHI;

WCTIONIb30BaTh TEOPETHYECKHe 3HaHUS 10 (U3NKEe B TIOBCETHEBHOW JKM3HH JUIA OOecredeHus
0e301acHOCTH MU O0paIIeHn! ¢ MPUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMH, JIJIsl COXpaHEHUS 3[0OPOBBS 1
COOJTIOIEHUST HOPM KOJIOTHYECKOTO ITOBEACHUS B OKPY KAIOIIEH cpene;

paboTaTh B IpyMIe C BBHIIIOIHEHUEM PA3IUYHBIX COIMANBHBIX POJICH, TNIAHUPOBATH paboTy TPYIIIbI,
palMOHATIBHO paclpeelsiTh 00S3aHHOCTH W IUIAHHPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
a/ICKBaTHO OLICHUBATH BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIITHI B PEHICHUE pPaccMaTprBaeMoil IPOOIEMBI.

K xonny oOydenust B 11 kiaacce npeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)aTh
c(OPMHUPOBAHHOCTD Y 00YUaIOIIUXCSl YMEHHMI:

JIEMOHCTPHUPOBATh HA MpPHUMEPaxX Pojib M MeCTO (U3UKH B (OPMUPOBAHUHM COBPEMECHHOUN Hay4YHOU
KapTHUHBI MHUPa, B PA3BUTUU COBPEMEHHOIN TEXHHKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOICH,
LIEJIOCTHOCTh M €JMHCTBO (PU3NIECKON KaPTHHBI MUPA,

YYHUTHIBATh TPAHULBI MPUMEHEHHUS H3YUYEHHBIX (PU3UYECKHX MOJIENeN: TOYEHYHBIH JIIEKTPHUECKUN
3apsm, Jdyd CBeTa, TOYSUHBI UCTOYHHK CBETa, siAepHasi MOJAENh aToMa, HyKJIOHHAs MOZENh aTOMHOTO siapa
MIPH peIIeHNH (PU3NIECKHX 3a7ad;

pacrio3HaBath (HM3WYECKUE SIBICHHWS (TIPOIeCCh) W OOBACHATH HMX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMHKH U KBAaHTOBOW (DU3MKHU: dIIEKTpUYecKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE JCHCTBHMS TOKa, B3aMMOJICHCTBHE MArHUTOB, OJICKTPOMArHWTHAas WHIYKIUS, JICUCTBUE
MarHUTHOTO TIOJIS Ha TPOBOJAHUK C TOKOM W JIBMOKYIIMHCS 3apsil, SJIEKTPOMAarHUTHBIE KOJIeOaH!sl W BOJIHEI,
MPSMOJMHEHOE paclpOCTPaHEHUE CBETa, OTpPaKeHHe, MpeJoMIIeHHe, HWHTepdepeHurs, Audpakiuus u
MOJISIpU3aIUs CBETa, JAMCICPCHs CBeTa, (oTodnekTpuueckuil a@dekt (Porodrddekr), cBeToBOC naBiIcHUE,
BO3HUKHOBEHUE JIMHEHUATOrO CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBCHHAS PaIMOAKTUBHOCTH;



OIMCHIBATh HM3YYCHHbIC KBAHTOBBIC SBICHUS W MPOLECCHI, HUCIOJB3Ys (U3MYSCKUE BEIUYUHBIL:
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U 4acTOTa CBETA, SHEPTHs U UMITYJbC (DOTOHA, MEPUOA
MOJTypacrajia, SHEPrHsl CBA3M aTOMHBIX SiJIEp, MPU ONMUCAHUH TPABUIBHO TPAKTOBATH (PH3MUYECKUI CMBICI
HCIIOJIb3YEMbBIX BEJIMYWH, WX OOO3HAYEHHS W CAWHHILI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINC JIAHHYIO
(bH3MYECKYIO BEIMYNHY C APYTHMH BEIMUHHAMHE, BBIYUCIIATH 3HAYCHUE (DU3UUCCKOM BETUYHHBI,

aHaIM3UPOBaTh (DPU3UUECKHE TPOIECCHl M SBJICHHS, MCHONB3Ys (DU3UUCCKHE 3aKOHBI M MPUHITUIIGL:
3akoH OMa, 3aKOHBI IMOCJIEOBATEILHOIO M MMapaLICIbHOTO COCAMHCHUS MPOBOTHHUKOB, 3aKOH JKOyIs—
JleHia, 3aKOH AJICKTPOMATHUTHOW WMHAYKIIMH, 3aKOH MPSMOJUHEHHOTO paclpOCTpaHEHHUs CBETA, 3aKOHBI
OTpaXCHHUs CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHME OWHIITeHHa 1 (oTodddexra, 3aKoH
COXPAHCHHUSI DHEPIHHU, 3aKOH COXPAHCHHUS UMITYJIbCa, 3aKOH COXPAaHEHHMsS JIICKTPHYECKOTO 3apsiia, 3aKOH
COXpaHEHHUs] MacCOBOTO YKCJa, MOCTYJaThl bopa, 3aKOH paJMOaKTHBHOTO pacraja, Mpu 3TOM pa3iinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKECHHE M YCIOBHUsS (TPaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

OIIPE/ICNIAThH HAPaBICHNE BEKTOPA MHIYKIUH MAaTHUTHOTO TIOJISl IIPOBOJIHUKA C TOKOM, CHJIBI AMIepa
u cutel Jlopeniia;

CTPOMTH M OITKCHIBATh H300paKEHUE, CO3/[aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKO#M JINH30M;

MCCIIeI0BATh 3aBUCHMOCTH (PM3UYECKUX BEIUYUH C UCIIOIb30BAHUEM MPSIMBIX U3MEPEHUIA: TIPH STOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTaThl MOJYUYCHHON 3aBUCHMOCTH (DH3MYECKUX BEIHYHMH B
BUJIe TaOHIl ¥ TPAUKOB, eTIaTh BHIBOIBI [0 PE3yIbTaTaM UCCIICIOBAHMS;

cobOiromath mpaBuiia 0E30MacHOrO Tpyda MpPU IMPOBEICHUH HCCICAOBAHUI B paMKax y4eOHOTo
IKCIIEPUMEHTa,  y4eOHO-HMCCIIeIOBATEIbCKOW M MPOCKTHOW  JICATEIBHOCTH C  HCIOJb30BaHUEM
H3MEPUTENBHBIX YCTPOICTB M 1a00paTopHOro 000PYAOBAHHS;

UCIIONb30BaTh MPH PEUICHHH Y4YeOHBIX 3aad COBPEMEHHbIC MH()OPMAIMOHHBIC TEXHOJOTUH ISl TOHCKA,
CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TNPEACTABICHUS y4eOHOM W Hay4HO-TIOMYJISIPHOH WH(OpMAaLuH,
MOJIYYCHHOW M3 Pa3IMYHbIX HCTOYHMKOB, KDUTHUECKH aHAIM3UPOBATh NOTyYaeMyr0 HH(OpMaLuio;

OOBSACHATH MPUHIMIBI ISHCTBHS MallMH, IPUOOPOB M TEXHHYECKUX YCTPOWCTB, pa3jinyaTh yCIOBHS
uX 0€30MacHOr0 MCIOJIb30BAHUS B TIOBCEAHEBHOM KU3HHU,

MPUBOJNUTH MPUMEPHI BKJIAJa POCCHICKUX W 3apyOCIKHBIX YUEHBIX-(DH3MKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

paboTath B IPYIIIE C BBIMOJHEHHEM PA3JIMYHBIX COIHATBHBIX POJICH, MJIAHUPOBATh PAOOTy TPYIIIIHI,
palMOHATIBHO PACTIPEACATh O0SI3aHHOCTH W IUIAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIlUsX,
aJICeKBaTHO OI[CHUBATh BKJIA/l KXKIOTO M3 YYACTHHUKOB TPYIIIbI B PELICHUE PAaCCMATPHBAEMO# POOIEMBI.
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aToMa
C
Bu6nmoreka IJOK
4.3 A 5
TOMHO® A1pO https://m.edsoo.ru/7f41c97
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(¢]

Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPUINUKN

DJIeMEHThI bubmuoreka IIOK
5.1 aCTPOHOMUH U 7 1 https://m.edsoo.ru/7f41c97
acTpopu3uKu c
Hroro no pazgeny 7

Pa3znen 6. OBOBLIAIOLIEE ITIOBTOPEHUE

O606m1ato1Iee bubmunorexa IIOK
6.1 N 4 https://m.edsoo.ru/7f41¢97

MOBTOPCHUE .

Hroro no pazneny 4

PesepBHOE Bpemst 3

OBLIEE

KOJIMYECTBO

YACOB 10 68 4 7

ITPOI'PAMME



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

11 KIIACC
Ne aTa H3Y4YEeHHus
KonuyecTBo yacos A y DJIeKTPOHHbIE
uuppossie
n Tema ypoka
P KoHTpo/IbH Tiian (baxr o6pa3oBaTe/IbHbIE
/ Bcero
- ble padoThI pecypcbl
ITocTossHHBIE
MAarfuThl U UX
B3aMMO/EHCTBHE. Bbubnuoreka IJOK
1 MarauTHOE TI0JI€E. 1 04.09 https://m.edsoo.ru/ff0
BexTop MarHuTHOI c9778
MHAyKUuU. JInHuu
MAarHUTHOW WHAYKIIMU
MarauTHoOe mose
IIPOBOJHHUKA C TOKOM.
Op I:; . bu6mmoreka IJOK
IBIT DpCTeaa.
2 p . A 1 05.09 https://m.edsoo.ru/ff0
BzaumopeiicTBue
c98fe
MPOBOIHUKOB C
TOKOM
JIaGoparopHas pabora
i patop P bubmuorexa LIOK
«H3yuenne
3 M 1 11.09 https://m.edsoo.ru/ff0
MarHUTHOTO I10JIA
c98fe
KaTYIIKA C TOKOM
JleiicTBue
MarHUTHOTO IIOJIST Ha
MPOBOJIHUK C TOKOM.
Cuiia Ammiepa.
a6 5 bubmuoreka LIOK
aboparopHas padoTa
4 PaTOpHai p 1 12.09 https://m.edsoo.ru/ff0
«HccnenoBanue
. c9ac0
JIEWCTBUSA
IIOCTOSIHHOT'O
MarHura Ha pamKy ¢
TOKOM»
JleiicTBue
MAarduTHOTO II0JISA Ha
JBHXKYIIYIOCS bubnmorexa LJOK
5 3apSKEHHYI0 1 18.09 https://m.edsoo.ru/ff0
yactuiy. Cuia c9df4
Jlopenma. Pabora
cunbl Jlopenua
DneKTpoMarHuTHas
nuaykiusa. ITorox
6 S 5 1 19.09
BEKTOpa MarHUTHOU
naaykimn. 3J1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

WHIYKITAW. 3aKOH
3JIEKTPOMAarHuTHOU
naaykiun Oapanes

JlaGoparopHas pabota
«HccnenoBanue
SIBIICHUS
3JIEKTPOMArHUTHON
WHTY KL

25.09

bubnuoreka IJOK
https://m.edsoo.ru/ff0
cals0

NHIyKTUBHOCTS.
SIBnenue
camounaykiuu. C
CaMOWHJYKITHH.
DHeprusi MAarHuTHOTO
TOJISL KATYIIIKH C
TOKOM.
DNeKTpOMarHuTHOE
oJje

26.09

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0
€a600

TexHuueckue
YCTpPOHCTBA U UX
MIPUMCHECHUE:!
IIOCTOSTHHBIE
MarHuThl,
AIEKTPOMArHUTHI,
ANEKTPOIBUTATEND,
YCKOPUTEIIN
3JIEeMEHTAPHBIX
YACTHII,
WHIYKIIMOHHAS TIeYb

02.10

10

006001t ypoK
«MarHuTtHoe 1one.
DJIeKTpOMarHuTHas
WHIYKLIUSD)

03.10

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0
cab82

11

KoHnTpomnsHas pabora
1o TeMe «MarHutHoe
ToJe.
DIIeKTpOMarHUTHAS
WHIYKIIHSDY

09.10

bubauoreka LIOK
https://m.edsoo.ru/ff0
cads8

12

CBoboaHbIE
MEeXaHUYeCKHe
KoJyieOaHusl.
l"apmonunueckue
KoJie0aHusl.
YpaBHeHue
TapMOHHYECKUX
KoJIe0aHMi.
IIpeBpamenne

10.10

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0
caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

SHEPTHH

13

JlaboparopHas padora
«Hccnenosanue
3aBUCUMOCTH
MEeproJa MabIX
KoJebaHmii rpy3a Ha
HUTH OT JJIMHBI HUTH
U MAaccChl Tpy3a»

16.10

14

KonebarenpHbid
KoHTYp. CBOOOIHBIC
AJIEKTPOMATHUTHBIC
KoJieOaHMs B
HICaTEHOM
Ko0JIe0aTEILHOM
KOHTYpe. AHAJIOTus
MEXTy
MEXaHUYECKUMH U
3JIEKTPOMAarHUTHBIMH
KOJIEOaHUSIMH

17.10

but6mmoreka IJOK
https://m.edsoo.ru/ff0
cb820

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
SHEPI'HH B UJCATLHOM
KoJIe0aTeILHOM
KOHTYype

23.10

bubmnoreka LIOK
https://m.edsoo.ru/ff0
cb9c4

16

IIpencrasnenue o
3aTyXalonuX
KOJIeOaHMSIX.
Brinyxnennsie
MEXaHHYECKHe
kojeOanus. Pe3onanc.
BrinyxneHHbIE
JIEKTPOMArHUTHBIC
KolleOaHus

24.10

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0
cbb86

17

ITepeMeHHBIN TOK.
CunycouanbHbId
[IEPEMEHHBIN TOK.
MoIIHOCTh
MePEMEHHOT0 TOKA.
AMIIIUTYHOE U
JICUCTBYIOLLEE
3HAYCHUE CHIIBI TOKA
Y HATIPSDKCHUS

06.11

bubmmorexa LIOK
https://m.edsoo.ru/ff0
cbd34

18

TpancdopmaTop.
ITpousBoacTao,
nepenaya u
norpebyieHne

07.11



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

3JIEKTPUYECKOMN
SHEPTUU

19

YcrpoiicTBo u
MPaKTUYECKOE
MpUMEHEHNE
3JIEKTPUUECKOTO
3BOHKa, F'€HEpaTopa
MePEMEHHOT0 TOKa,
JIMHUI
3NEeKTpoIepeaay

13.11

butmoreka [IOK
https://m.edsoo.ru/ff0
cc324

20

DKOJIOTUYECKHE
PHUCKH TIpU
MIPOU3BOCTBE
3IEKTPOIHEPTUU.
Kynbrypa
HCIIOJIb30BaHUS
3JIEKTPOIHEPTUU B
IOBCEIHEBHOU KU3HHU

14.11

21

Mexanuueckue
BOJIHBI, YCJIOBHA
pacmipocTpaHeHUI.
[Tepuona. CkopocTh
pacnpocTpaHeHHS U
JUTHHA BOJTHBI.
ITonepeunsie u
MPOJIOIbHBIE BOJIHBI

20.11

bubmuorexa [IOK
https://m.edsoo.ru/ff0
ccas4

22

3Byk. CkopocTh
3ByKa. | poMKOCTB
3ByKa. BeicoTa ToHa.
TemOp 3ByKa

21.11

bu6mmoreka IJOK
https://m.edsoo.ru/ff0
ccclc

23

DIIeKTPOMarHUTHEIC
BOJIHBI, UX CBOMCTBA H
ckopocTb. [lIkana
AJIEKTPOMATrHUTHBIX
BOJTH

27.11

butmmoreka [IOK
https://m.edsoo.ru/ff0
ccfel

24

[TpuHIMTIBEL
paIroCBsI3U U
TCICBUICHUS.
PasButue cpencts
cBs3u. Pagmonokamus

28.11

25

KoHTponsHas padota
«Konebanus u
BOJIHBD»

04.12

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0
cc61y

26

IIpsimonnHEliHOE
pacrnpocTpaHeHHe
CBETa B OJAHOPOHOM

05.12

bu6mmoreka IJOK
https://m.edsoo.ru/ff0
cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

cpene. TouyeuHbli
HWCTOYHUK cBeTa. JIyu
cBeTa

27

OTtpakeHue cBeTa.
3aKOHBI OTPaXKEHUS
cgera. [Toctpoenue
M300paKeHUHU B
TUIOCKOM 3epKajie

11.12

bubnuoreka IJOK
https://m.edsoo.ru/ff0
cd4e0

28

IIpenomnenue caera.
[TonHoe BHyTpeHHEE
OTpakeHHE.
[IpenenbHbIA yroiu
IIOJIHOTO
BHYTpPEHHETO
OTpa’KEHUs

12.12

bubmmorexa LIOK
https://m.edsoo.ru/ff0
cd716

29

JlaboparopHas padora
«M3mepenune
MoKa3aTes
HPEIIOMIICHHS

CTEKJIa»

18.12

bu6mmoreka IJOK
https://m.edsoo.ru/ff0
cd67a

30

JIunzel. [loctpoenue
n300paxeHnH B
nuH3e. PopMyna
TOHKOH JIMH3BL.
VYBenuueHue TuH3bI

19.12

bubmuoreka [IOK
https://m.edsoo.ru/ff0
cddle

31

JlaGoparopHas pabora
«Hccnenosanue
CBOMCTB
M300pakeHUH B
JIH3aX»

25.12

32

Jucniepcus cBera.
CIOXHEBIN COCTaB
Oenoro cera. LBer.
JlaboparopHas padora
«Habmonenne
JTIUCTICPCUU CBETa

26.12

33

Wntepdepenuus
cBera. [ludpakuus
cBeTa.
Jdudpakumonnas
pemeéTKa

15.01

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0
ced22

34

[HonepeunocTs
CBETOBBIX BOJIH.
ITonsipusanus ceera

16.01

bubmmoreka [IOK
https://m.edsoo.ru/ff0
cf02e

35

OnTHueckue
puOOpHI U

22.01



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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YCTpOHCTBA U
YCIOBUSA UX

0e30macHOro
MIPUMEHEHUS
I'panuier
MPUMEHUMOCTH
KIaCCUYECKON butmoreka [IOK
36 MEXaHUKH. 23.01 https://m.edsoo.ru/ff0
[Moctynater cf862
CHENUATEHOU TEOPUH
OTHOCHUTEIBLHOCTH
OTHOCHUTENBHOCTD BuGmmorexa IOK
37 | OAHOBPEMEHROCTH. 29.01 https://m.edsoo.ru/ff
3amMenieHue BpEMEHU
cfad2
U COKpalIeHUE JUTHHBI
DHeprus U UMITYJIbC
PENSATUBUCTCKOU BuGmiorexa [IOK
38 HacTALEI. Coss . 30.01 https://m.edsoo.ru/ff0
MAacchl C SJHEPTHEH U cfe68
UMITYJICOM. DHEpPTHs
MOKOS
KonTponbshas padora
bu6mmoreka IJOK
39 «Ontiia. O?,HOBH 05.02 https://m.edsoo.ru/ff0
CIICIUATILHON TEOPHH cf6f0
OTHOCHUTEITLHOCTHY
®ortonsl. Dopmyia Bbubnmmotexa LJOK
40 [Tnanka. DHeprus u 06.02 https://m.edsoo.ru/ff0
UMIyJbC GOTOHA cfel6
OTKpBITHE H
HCCTICIOBAHUE bubmuorexa [IOK
41 doroaddexra. 12.02 https://m.edsoo.ru/ff0
Omeiter A. T cffc4
CroneroBa
3aKOHBI
doroaddexra.
YpaBHeHHE bubmmoreka [IOK
42 DUHIITEWHA 1A 13.02 https://m.edsoo.ru/ff0
doroaddexra. d015e
«Kpacnas rpanuna»
¢doroadpdexTa
JaBieHue cpera.
Omneitel I1. H. bubmmoreka [IOK
43 Jlebenena. 19.02 https://m.edsoo.ru/ff0
XumMugeckoe d04a6

JICUCTBUE CBETA



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Texauueckue
YCTpOMCTBA U

MPAaKTHYECKOE
44 MpPUMEHEHHE: 20.02
(doTo3NIEeMeHT,
¢doTomaTumK,
conHe4Has Oarapes,
CBETOHOT
Pemienne 3amay o bubauoreka LIOK
45 Teme «IJIEMEHTHI 26.02 https://m.edsoo.ru/ff0
KBAHTOBOM OITTUKM d0302
Mojens aToma
Tomcona. OnbIThI
Pesepopia 1o bu6mmoreka IJOK
46 PACCEAHIIO 0-4ACTHLL, 27.02 https://m.edsoo.ru/ff0
d091a
[InanerapHas moneib
aroma
bubmnoreka LIOK
47 IHoctynatel bopa 05.03 https://m.edsoo.ru/ff0
dOafa
N3nyuenue u
noryionieHne GOTOHOB Butmorexa LOK
48 fIpH TIEPeX0e aToMa 06.03 https://m.edsoo.ru/ff0
C OJTHOTO YPOBHS ) d0afa
SHEPIHH Ha JPYTOM.
Bujsl ciektpoB
BonnoBrIe cBOMCTBA
vacTull. BoyHbI e
Ez;igi'xynﬂpm— bubmoreka ITOK
49 g 12.03 https://m.edsoo.ru/ff0
BOJIHOBOM Ty aJTU3M. d0ca8
CIoHTaHHOE U
BBIHYKICHHOE
M3ITyueHUe
OTKpBITHE
PaJOaKTUBHOCTH.
OmerTet Pezepdopaa bubmmoreka [IOK
50 MO OTIPEIENICHHIO 13.03 https://m.edsoo.ru/ff0
cocTaBa dofd2
pPagoOaKTHBHOTO
W3y YCHUS
CeowucTna anbda-,
OeTa-, raMma-
51 m3ITydeHus. Biausane 19.03

PaauOaKTUBHOCTH Ha
JKHUBBIC OPTraHU3MBbI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0afa
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52

OTKpBITHE IPOTOHA U
HenuTpoHa. M30TomsL.
Anwda-pacnan.
DNEKTPOHHBIN U
MO3UTPOHHBIH OeTa-
pacnaz. ['amma-
M3ITyYeHue

20.03

bubmnoreka LIOK
https://m.edsoo.ru/ff0
dl162

53

DHEprus CBA3H
HYKIJIOHOB B siIpe.
SnepHble peakuuy.
S nepHbIM peakTop.
[Tpobaemsr,
MEPCIEKTUBBI,
9KOJIOTHYECKHE
ACTIEKTBHI SACPHOU
SHEPreTHKH

02.04

bu6mmoreka IJOK
https://m.edsoo.ru/ff0
d1356

54

DJIeMEHTapHbIE
qacTHUITBL. OTKPBITHE
o3uTpoHa. MeTto bl
HaOIOACHUS 1
perucTpanuu
AJIEMEHTAPHBIX
vactull. Kpyribrit
cTON
«DyHaaMeHTaNbHbIE
B3aNMOJICHCTBHS.
Enuncteo
(M3UYEeCKOW KapTHHBI
MHPay

03.04

butmoreka [IOK
https://m.edsoo.ru/ff0
d0e38

55

DTarsl pa3BUTH
aCTPOHOMUH.
[puxknagHoe u
MHPOBO33PEHIECKOE
3HAYCHHE
actpoHoMuu. Bug
3BE3IHOTO Heoa.
CosBes3nus, sipKue
3BE3bI, IIJIAHETHI, HX
BHJIUMOC JBH)KCHHE.
CoIHeUHas cucTeMa

09.04

56

Comnnue. ConHevyHas
aKTUBHOCTb.
Hcrounuk 3HEprun
CouH1ia 4 38631

10.04

57

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTHKH.
3BE3BI TIIaBHON

16.04



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

MOCJICA0BATEILHOCTH.
BnyTtpennee
CTPOEHUE 3BE3.
CoBpeMeHHEIE
MIPEICTABICHUS O
MIPOUCXOXKICHUH 1
sBojroruu CoJiHIA |
3BE3T

58

Mineunsid ITyte —
Hama ["amakruka.
ITonoxenue u
npwxenue CoJHIIa B
lNanakrtuke.
lNanaxktuku. Yepusie
JIBIPHI B siApax
rajakTHUK

17.04

59

Bcenennas.

PasOeranue rajakTuk.

Teopus bonbiioro
B3phIBa. PenukTOBOE
U3JIy4YCHHUE.
Meraranaktuka

23.04

60

Hepemennsie
MPOOIIEMBI
aCTPOHOMHUU

24.04

61

KoHnTtpomnsHas padota
«DIIeMEHTBI
ACTPOHOMUH U
acTpoQU3UKI

30.04

62

O0600maromii ypox.
Ponb pusuku u
aCTPOHOMUU B
SKOHOMHUYECKOM,
TEXHOJIOTUUECKOM,
COLIMAJILHOU U
3THYECKO# chepax
JIeATEIBHOCTH
geJIoBeKa

07.05

63

O0600marommii ypox.
Poisb u MmecTo pusmku
1 aCTPOHOMHH B
COBpPEMEHHOU
Hay4YHOU KapTUHE
MHpa

14.05

64

O06o0maronuit ypox.
Poub pmsnueckoit

15.05




TEOpHH B
(dbopMHupOBaHUH
NpEeACTaBICHUI 0
¢u3nIecKor KapTHHE
MHUpa

65

006001 YPOK.
MecTto puzndeckoi
KapTUHBI MHpPA B
o0riem psay
COBpPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MpeJICTaBICHUH 0
npupoe

21.05

66

Pe3epBHbI ypOK.
MaruuTtHoe nose.
DIIEKTpOMarHuTHAast
WHIYKLIUA

22.05

67

PesepBHbIN ypOK.
Ontuka. OCHOBBI
CIEINATEHON TEOPHH
OTHOCUTEJILHOCTH

28.05

68

Pesepuslii ypok.
KBanroBas ¢usuka.
DIIeMEHTBI
aACTPOHOMUH H
acTpo(u3uKH

29.05

bub6mmoreka IJOK
https://m.edsoo.ru/ff0
d1784

OBLIEE KOJIMYECTBO
YACOB I1O
I[MTPOI'PAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

Mpomnyposano, =—.e=<za_.mr==c T
CILTCHO NMeYAThI0

(A4~ ) nucra(os)

/Canuar O.M.)
a7 204£7 .

o




