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AHHOTAIIYSA K PABOYEX TPOTPAMME YYEBHOTI'O IIPEJMETA «®PHU3HUKA.
YIJIYBJIEHHBIN YPOBEHb»

Pabouast mporpamma yue6HOTO TIpeamera «Pusnka. YTIIyOJIeHHBIH YPOBEHBY (Hanee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxkazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OG6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBep)aeHUU
denepanbpHO 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIIEro 00pa3oBaHUNY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpenbl 0OUTaHU», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CIIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH U
MOJIOJIC)KN», YTBEP)KJICHHBIMU TIOCTAHOBJICHHWEM [ JIaBHOTO TOCYAAapCTBEHHOTO CaHUTApHOTO
Bpaua Poccuiickoit ®enepannu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbI cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pazoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKur:

— ITlosicHUTENBHYIO 3aIKUCKY;

— [lnanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO IPEIMETA;
— Copnepxanue yueOHOT0 peIMeTa;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToi pemenueM [lemarornyeckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPUKA30M JTUPEKTOpA
JIunest Ne 369 ot 01.09.2023 Ne 75/21-ox.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o ¢pu3nKe Ha ypOBHE cpeiHEero o0I1ero oopa3zoBanus pazpadoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHOM MPOTpaMMBI,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom ¢enepanbHoil paboueil mporpammsbl
Bocniutanus 1 KoHnenuuu npenonaBanus yueOHoro npenmera «®Dusmnka» B 00pa3oBaTelbHbBIX
opranmzaiusax Poccuiickoit  ®enepamnuu, peadu3yloUMX OCHOBHBIE — 00pa3oBaTelIbHBIC
POrPaMMBI.

[Iporpamma 1o (¢u3uMke ompexaenser o00A3aTENBHOE MPEIMETHOE COJEpXKaHMUE,
YCTaHABIMBAET PEKOMEHYEMYIO IOCJIEI0BAaTeIbHOCTh M3YyUEHHUSI TEM U pa3fesioB y4yeOHOro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTMKH y4eOHOT0 Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. [Iporpamma o ¢pusuke 1aét npencTaBieHue o 1emsX,
coJiepKaHuu, oOIIel cTpareru oO0ydeHus, BOCIIUTAHHUS M PA3BUTUS 00YJaIOLINXCS CPEICTBAMU
yaeOHoro npeameta «Pu3ukay Ha yriayOoaéHHOM ypOBHE.

Wzyuenne kypca ¢(usuku yriyOaEHHOTO YpPOBHS MO3BOJSET pEalIu30BaTh 3aadd
npodeccuoHanbHOM OpPHEHTAllMK, HANpPaBJI€HO HA CO3JaHUE YCJIOBHM IJISi MPOSBIEHUS CBOMX
UHTEJUICKTYaJbHBIX M  TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOy4aromuMCsi, KOTOpBIE
HEOOXOAMMBI I TMPOAOKEHUS O00pa3oBaHUS B OpraHU3AIMsAX NPOo(ecCHOHATBLHOTO
00pa30BaHUs MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKCHEPHBIM CIICIUATIEHOCTSIM.

B nporpamme no Qusuke omnpenesisioTcs IUIaHUPYyEMble pe3yibTaThl OCBOCHUS Kypca
(u3uKK HA YPOBHE CPEHET0 001Iero 00pa3oBaHMs: INYHOCTHbIE, METaNpeIMETHBIE, IIPEIMETHBIE
(ra yriryonéaHoM ypoBHe). HaydHo-MeTo10510THYeCKO OCHOBOH TSI pa3pabOTKU TpeOOBaHMH K
JUYHOCTHBIM, METANpeJIMETHBIM M MPEIMETHBIM pe3ysibTaTaM OOYyYaroIUXCs, OCBOHMBILIUX
nporpamMmy 1o (pu3nke Ha ypoBHE CpPEIHEro oOIero oOpa3oBaHUs Ha YIIyOJEHHOM YpOBHE,
SIBIISICTCS. CUCTEMHO-EATEIbHOCTHBIHN MOIXO/.

[Tporpamma 1o ¢Gu3HKe BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3HKH Ha YTIyO0IIEHHOM YPOBHE, B TOM UHUCIIE
IpeIMETHBIE PE3yIbTaThI MO rojlaM O0yUEHUs;

cojiepkanue yueOHoro npeamera «Ou3nKay 1mo rogaM o0ydeHHUs.

[IporpamMma mo ¢u3NKe UMEET MPUMEPHBIH XapaKTep W MOXKET OBITh MCIOJIb30BaHA
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOUUX MPOTPaMM.

[IporpaMmMa 1o (¢u3MKe HE CKOBBIBAET TBOPYECKYIO HMHHUIIMATUBY YUUTENEH H
NPEOCTABISCT BO3MOXKHOCTH JUISI pea3alldil  Pa3IMYHBIX METOAWYECKHX TMOIXOA0B K
IpenoAaBaHuio PU3UKU Ha YIIyOJIEHHOM ypOBHE MPH YCIIOBUU COXPAaHEHUS 0053aTeIbHON 4acTu
coJiepKaHus Kypca.

dusnka Kak HayKa o HanboJiee 00IMX 3aKOHAX MPUPO/IBI, BRICTYIAs B KAYECTBE YIECOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KalolleM MHpe.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XuMHuen, Ouosnoruel, pusnueckor reorpadueit m acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUI ONpeneNo XapakTep M OypHOE pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromIerocs, B pOpMHUPOBAHUE YMEHUH
MPUMEHSITh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHEHUH UMU Y4eOHBIX HCCIICIOBAHUM.

B ocHOByY kypca pu3uku Ha ypoBHE CpeHETO OOIIEro 00pa3oBaHus MOJIOKEH P UIICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoesn yenocmuocmu. B cOOTBETCTBUHU C HEM KypC ABJISIETCA JIOTUUECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (U3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.



Hoes cenepanuzayuu. B cooTBeTCTBHU ¢ HEW MaTepuall Kypca (pru3nku 00beJUHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoesa cymanumapusayuu. EE peanuzanus npeanosaraeT UCIoJIb30BaHUE TYMAHUTApPHOTO
noTeHImana (GU3nIecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTHYECKUMU IpoOIeMaMH.

Hoea npuknaonoit nanpagnennocmu. Kypc ¢usuku yriyOnéHHOTO  ypoBHA
IpernonaraeT 3HakOMCTBO C IIMPOKHM KPYrOM TEXHHYECKMX U TEXHOJIOIMYECKHX MPHIIOKEHUH
U3YyYEHHBIX TEOPHUI 1 3aKOHOB. [Ipy 3TOM paccMaTpuBalOTCs Ha yPOBHE OOIIUX MPEACTABICHUN U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea rxonozuzayuu peannsyercs MOCPEACTBOM BBEIEHHUS 3JIEMEHTOB COJEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM NpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX AeHus po0IeM palliOHAIBHOTO PUPOIOTIONB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoenne copep)kaHusi porpamMMbl 0 (pU3HKE JOIKHO OBITH MMOCTPOEHO HA MPHUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pu3uky peanusanus 3TUX IPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYIOIIEro (Qaxropa
yueOHoro nporecca. s yrinyOoaéHHOro ypoBHs — 3TO CUCTEMA CAMOCTOSITEIIbHOIO YUEHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (PPOHTANbHBIE YUYEHHYECKHUE OIBITHI NMPU H3YYCHHH HOBOTO
MaTepuaia, JabopaTopHble paboThl M pabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXHBI JBa criocoda
peanu3anuu (pru3nYecKoro NpakTUKyma. B nepBoM ciryyae npakTHKyM MPOBOAMUTCS JINOO B KOHIIE
10 u 11 kmaccoB, 1100 TIOCIIE IEPBOTO M BTOPOTO MOJYTOAMH B KaXKIOM M3 ATUX Ki1accoB. Bropoii
crnoco0 — 3TO HHTerpauus paboT MpakTUKymMa B CUCTeMY JaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJIATCS B TIpoliecce M3ydeHws pazziena (temsl). [Ipm sToM mox paboTamMu TpakTHUKyMa
NIOHUMAETCsS CaMOCTOATEIbHOE HCCIENIOBaHME, KOTOPOE MPOBOMUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 0000IIEHHOTO BU/Ia O€3 MTOIIArOBOM MHCTPYKITHH.

B mporpamme o ¢gusmuke cucreMa y4eHH4eCKOT0 SKCIIEPUMEHTa, T1abopaTOpHBIX padoT u
IPaKTUKyMa MPEICTaBIeHa €AUHBIM NepeuyHeM. BeIOOp TeMaTHKH A7 ATUX BUI0B YUYCHHUYECKUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS Y4YaCTHHUKAMH 0Opa3oBaTeIbHOIO Ipolecca MUCXONs U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHaIeHus1 kabOuHera ¢usuku. I[lpu 3TOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUMMHCA YMEHHUSMHU INPOBOAMTH NpPSMbIE M KOCBEHHBIC
U3MEpPEHUs, MCCIEeNOBaHUs 3aBUCUMOCTEN (PU3MYECKMX BEIMYUH M IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bosbioe BHUMaHME yAeNseTcs PELICHUI0 pacu€THBIX M Ka4eCTBEHHbIX 3a1ad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 3a/aud C SBHO 3a/laHHOW M HESBHO 3aJJaHHOM
(Gu3nu4ecKoil MOIeNbI0, TO3BOJISIFOIME TPUMEHATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pazjliesia Kypca, TaKk U MHTETpUpys NMPUMEHEHUE 3HAHUU W3 pasHbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SIBISIOTCS 3aJaHUsl HAa OOBsACHEHME/NIpelCcKa3aHHe
NpOTeKaHUs (U3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOLICH KHU3HH, TpeOyromue BbIOOpa
(Gu3n4ecKkoil Moeny Ui CUTyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca Kypce (U3MKK YriyOJEHHOTO YPOBHS Ha YPOBHE CpPEIHErO
o0miero o0pa3oBaHUs JIOJDKEH H3ydaThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTOpHOE 000PYIOBAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYEeHHUYECKHUX OIBITOB, JaOOPAaTOPHBIX paboT U paboT MPaKTUKyMa, a
TaKXe IEMOHCTPAllMOHHOE 000Py10BaHMUE.

JleMoHCTpalmoHHOe 000pynoBaHHe (OPMUPYETCS B COOTBETCTBHM C MPHUHIIUIIOM
MUHMMAaJIbHON JOCTAaTOYHOCTU U OOECIEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUN JAJs MCCIEJOBAHUS HW3y4aeMbIX SIBICHUNA U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.



JlaGopaTtopHoe oOopynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMupyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00ecledyrBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOrO OOOpYIOBaHMS JIOJKHBI OBITH
MOCTPOCHBI HAa KOMIUJIEKCHOM MCIIOJb30BaHUHM AHAJIIOTOBBIX U LHU(POBBIX MPHUOOPOB, a TaKke
KOMIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX Ta00OPATOPHIA.

OCHOBHBIMU TIEISIMU U3Y4YeHUsT (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

(dbopMHpOBaHKE UHTEPECA U CTPEMIICHHUS 00YUAIOIIUXCS K HAYYHOMY U3YyUEHHIO TPUPO/IHI,
pPa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3sBUTHE TPEACTABICHUH O HAyYHOM METOAE TNO3HaHUA H  (HOpMHUpPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHHE YMEHUI OOBSCHATH SIBICHUS C UCIOIb30BaHWEM (DU3MYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeNbCTB;

(dbopMUpOBaHHE TPEACTABICHUN O POIM (U3HUKHU I PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cdepax Oyaymeir mnpodeccnoHambHOM
NEeSITENIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKA K JajbHeHlleMy OOy4eHHI0 B 3TOM
HaTPaBIICHUU.

JlocTuxkeHune 3THX Iefiell oOecreyruBaeTCsl pelleHueM CIEAYIOIUX 3a/ad B Mpoliecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

MpuoOpeTeHne CUCTEMbI 3HAHWU 00 O0mMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsE MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY, SJICKTPOAMHAMUKY, KBAHTOBYIO (DHU3UKY U
3JIEMEHTHI aCTPOPU3UKH;

(dbopmMHUpoBaHKE YMEHU IPUMEHSTH TEOPETUUECKUE 3HAHUS I OOBSICHEHUS (PU3UUECKHIX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pPelIeHHsI pa3IMYHbIX 3a]a4 C sIBHO 33JJaHHON (hpr3MUecKol MOJIEINbIO,
3aj1a4, MOJAPAa3yMEBAIOUIUX CAMOCTOATEIbHOE CO3JaHHe (QU3NYECKOW MOJENTH, a/JeKBaTHON
YCIIOBUSIM 33J]a4d, B TOM YHCIIE 33]]a4 HHKCHEPHOTO XapaKTepa;

MOHMMaHue (U3NYECKUX OCHOB M MPHUHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPONCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

OBIIaJICHHE METOJaMH CaMOCTOSITENIbHOTO IUJIAaHUPOBAaHUS W TPOBENCHUS (PU3NYECKUX
HKCIIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul pa3BUTUS YMEHHUM IIPOEKTHO-HCCIIENOBATEIbCKON, TBOPYECKOM
NEeSITEIbHOCTH;

pa3BUTHE HHTEpeca K chepam npodecCuoHaNbHOM NesITETbHOCTH, CBA3aHHON C (PH3UKOM.

B coorBerctBun ¢ TpeboBaHusimu OI'OC COO yrayOn€HHBIM YpOBEHb HW3YYCHUS
yueOHOoro mnpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0IIero o0pa3oBaHUS BBIOMpAETCS
00yJaronMMucs, TUIAHUPYIOMKUME TMPOJAOHKECHHE 00pa3oBaHUs IO CHEIUATBHOCTIM (PU3HKO-
TEXHHYECKOTO MPOUIISL.

Ha uzydenne pusuku (yriyoaEéHHBIN YPOBEHB) Ha YPOBHE CpEIHEro 0011ero oopa3oBaHus
otBoautcs 2724acoB: B 10 knacce —136 yacoB (4 yacoB B Henento), B 11 kmacce — 136 gacos (4
YacoOB B HEICITIO)

B cBsi3u ¢ mpopomkenneM odydenus 11-x kmacco no nporpamme ®I'OO ot 29.12.2014
pazzen actpodu3MKa BbIBEIEH W3 Kypca (HU3UMKH TaK, KaKk BEIETCS OTAEIbHBIM IPEAMETOM
ActpoHomus B pazmepe 34 4acos.

[Ipemaraemerii B mporpamme 1o Gu3uKe nepeueHb 1ab0paTOPHBIX U MPAKTHYECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHHS JaOOpaTOPHBIX paboOT
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTEN 00yJatoIuXCsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT' O ITPEJIMETA
«®U3UKA. YIJIYBJIEHHBLIA YPOBEHb»

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOEHUS yueOHOro npeamera «Du3nKa» JOIKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MNO3UIMEN JUYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHMEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIbHOM JESITETLHOCTH, B TOM YHCIIE B YACTH:

rpakKIaHCKOT0 BOCTIMTAHMSA:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOH MO3MIMU OOydYalollerocs Kak AaKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

— TpUHATHE TPaIUINOHHBIX 00I1eYeI0BEYECKUX TYMaHUCTHYECKHUX u
JIeMOKPAaTUYECKUX [IEHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO JIETEIIbHOCTh B MHTEPECaX IPaxJaaHCKOro o0IIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

— YyMEHHUE B3aWMOJICHICTBOBATh C COLMAILHBIMU MHCTUTYTAaMH B COOTBETCTBUHU C HX
(GYHKUIMSAMEU 1 Ha3HAYCHUEM;

— TOTOBHOCTb K TYMaHHUTAPHOU U BOJIOHTEPCKON AESITETbHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

— cOpMUPOBAHHOCTHh POCCUNCKON TPAXKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;

— LEHHOCTHOE OTHOILICHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JTIOCTHKEHUAM POCCHICKHUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

— ¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

— CHocoOHOCTh OIEHHMBATh CHUTYallMI0O M NPUHAMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B AEATEIbHOCTU
y4€HOrO;

— OCO3HaHUE JINYHOTO BKJIaJa B OCTPOEHUE YCTOWYUBOTO OyAYIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

— DJCTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ACTETHUKY HAyYHOI'O TBOPYECTBA,
npucyuiero pu3nyeckon Hayke.

TPYAOBOI0 BOCTIMTAHMA:

— HWHTepec K pa3iuyHbIM chepaM NpoecCHOHATBHON NEeATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM ¥ TEXHUKOH, yMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOp Oymyiei mpodeccuun
U peajn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPA30BaHMIO B 00JIACTH (PU3UKU
Ha IIPOTSKEHUU BCEH JKU3HU.

IKOJIOTNYeCKOr0 BOCIIMTAHMS:

— ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKON KYIbTYPHI, OCO3HAHKE TTI00AIIHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

— IUIAHUPOBAHUE U OCYIIECTBIICHHUE ICUCTBHUI B OKPY’KAIOLIEH Cpeie HA OCHOBE 3HAHUS
L[eJI€ YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

— pacuiMpeHue OmbITa AEATEIbHOCTH SKOJIOIMYECKOl HampaBiI€HHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUU 10 (hU3HKeE.

LHEHHOCTH HAYYHOI'0 MO3HAHMS:



— ¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

— OCO3HaHHWE IIEHHOCTH HAy4YHOH AEATENBbHOCTH, TOTOBHOCTH B IPOIECCe H3YUCHUS
(GU3UKH OCYIIECTBIATh MPOEKTHYIO M HMCCIIEAOBATENbCKYIO ACATEIbHOCTh MHAMBUIYAIBHO U B
rpymnre.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBble JJornyeckue aeicTBuA:

— CaMOCTOATEIHHO (OPMYIHUPOBATH U AKTYAIU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

— OIpenesaTh LeNu AeITeIbHOCTH, 33aBaTh MapaMeTphl U KPUTEPUU UX JTOCTHKEHUS;

— BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PUINIECKUX
SIBIICHUSIX;

— paspabarbiBaTh IUIAH pEIIeHUs MpoOJeMbl C Y4YETOM aHaiu3a HUMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

— BHOCHUTBH KOPPEKTHUBHI B JIEATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB IEIISIM,
OIICHUBATh PUCKH TOCIIEICTBUN JeSATEILHOCTH;

— KOOPAMHUPOBATH U BBHIMOJHATH PabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOIIEM.

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

— BIJIJETh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMU MOHATUSMHU U METOAAMU (PU3NYECKOM
HAYyKH;

— BIaJeTh HaBBIKAMH Y4E€OHO-HCCIIEOBATENLCKOW U TMPOEKTHOW MJESITeNbHOCTH B
obmacti (GU3MKHA, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY IIOMCKY METOJIOB
penieHus 3a1a4 GU3NIECKOro CoAep KaHusl, IPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHUS,

— BIJaJETh BUJAMH ACSITEIHLHOCTHU 10 MOJYYEHUIO HOBOTO 3HAHHUS, €r0 UHTEPIpEeTaIiH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3HKH;

— BBIABIIATH MPUUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyalM3UpPOBaTh 3ajjady, BBIABUTATh
TUIOTE3Y €€ peleHus, HAXOIUTh apTryMEHTHI Ul J0Ka3aTelIbCTBAa CBOUX YTBEPKIECHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

— aHaNM3HUpOBATh IOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud pe3yNbTaThl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

— CTaBUTH U (OPMYIIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIHHON JIEATEIBHOCTH,
B TOM YHCIIC TIPU U3YYCHUH (PU3UKU;

— J1aBaTh OIICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

— YMETh [IEPEHOCUTH 3HAHUS M0 PU3UKE B IPAKTHUUECKYIO 00JIaCTh dKU3ZHEACATEIbHOCTH;

— YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTeii;

— BBIJBUTATh HOBBIC UJIEH, NIPEAJIAraTh OPUTHHAIBHBIC MTOIXO0/IbI U PEIICHUS;

— CTaBHTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Padora ¢ undopmanmeii:

— BIaJeTh HaBbIKaMU TOJNyuyeHUs HHopManuu (QUINUECKOrOo COACpKAHUS U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOUCK, AaHATIU3, CUCTEMAaTU3AIUI0 U
WHTEPIPETANNIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MPEICTABICHUS;

— OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;



— HCIOJB30BaTh CPEICTBA MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, PECYpCOCOEpEKEHUs, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

— C€O03/aBaTh TEKCThl (PU3MYECKOTO COAEP)KAaHUS B Pa3IMUHBIX (opMaTax ¢ ydEToM
Ha3Ha4YeHUs THPOPMALIUH U LIEJIEBON ayIUTOPHUH, BBIOUpasi ONTUMAIIbHYIO (pOpPMY IpeACTaBIECHUS
Y BU3yaJIU3alliH.

KoMMyHHKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiicCTBHS:

— OCYILECTBJIATH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOI IEATETbHOCTH;

— pacro3HaBaTh MPEANOCHIIKM KOH(DIUKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;

— Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHUA C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

— TMOHMMATh U UCTIOJIH30BATh MPEUMYILECTBA KOMAHIHON U MHIUBUAYATIbHONW PabOTHI;

— BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUI C YUETOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

— TPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATE U KOOPAWHUPOBATH
JIEUCTBUSA 10 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUIM, pacpeaesaTh POJIU ¢ Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYXJaTh pe3yIbTaTbl COBMECTHOU padOTHI;

— OIICHHMBaTh KayeCTBO CBOEr0 BKJIAJa M KaXJOTO y4acTHUKAa KOMaHJIbl B OOIIUI
pe3yabTaT o pa3pabOTaHHBIM KPUTEPHIM;

— mpeuiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MIO3UIIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErMUECKOE IOBEACHHE B PA3IMYHBIX CUTYaLUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbI€ 1eCTBUSA

Camoopranu3anus:

—  CaMOCTOATEJIBHO OCYILECTBIIATh I03HABATENbHYIO AEATEIBHOCTD B 00JaCTH (PU3UKH U
aCTPOHOMMH, BBIABIIATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auy;

— CaMOCTOATEIbHO COCTABJIATH IIJIaH PEIIEHUS paCYETHBIX U KAUECTBEHHBIX 3a]1a4, TUIaH
BBITIOJIHEHUS] TMPAKTHYECKONH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;

— J1aBaTh OLICHKY HOBBIM CUTYaLlUsM;

— pacuMpsATh paMKU Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

— JeNlaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelIeHuE;

— OIICHUBATh NPUOOPETEHHBIN OTIBIT;

— cnoco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO JSPYIUIMH B o0jactu (pu3mkH,
MOCTOSIHHO ITOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEIEKT:

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTHh KOPPEKTUBHI B JESITEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENSIM;

— BIAJETh HaBbIKAMU II03HABATENBHOM pe(IeKCHMH KaK OCO3HaHMS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U OCHOBAHMIA;

— HCHOJB30BATh NPUEMBI peIIeKCUH [T OLICHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHUS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 UX CHUKEHMUIO;

— TMPUHUMATh MOTHUBBI U apIyMEHTHI APYTUX [IPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

— IpPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

— TPUHUMAaTh MOTHUBBI M apPTYMEHTBI APYTUX NIPU aHAJIN3€E PE3YJIbTATOB JEATEIBHOCTH;

— IpU3HaBaTh CBOE IPABO U IIPABO JIPYI'UX HA OLIUOKH.



B nporniecce 1ocTHKEHHS IMYHOCTHBIX PE3YIbTATOB OCBOSHHS IPOTPaMMBI IO (PU3HUKE IJIs1
YPOBHsI cpefHero o0Imiero o0pa3oBaHus y OOYyYarONIUXCSI COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJUICKT, MPEATOJIAralonifii c(hOpMUPOBAHHOCTD:

— CaMOCO3HaHHWs, BKIJIIOYAIOIIETO CIIOCOOHOCTh TIOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJETh HaINpaBJICHUS pPa3BUTHS COOCTBEHHOW OHMOIMOHAIBLHON cdephl, OBITh
yBEpEHHBIM B ce0e;

— CaMOpETyJIHpPOBaHHS,  BKJIIOYAIONIETO  CAMOKOHTPOJb, YMEHHE  TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K HAMOIMOHAIBHBIM
N3MCHCHUAM U MPOSABIIATH I‘I/I6KOCTB, 6I>ITB OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBAIIMH, BKJIFOYAIONICH CTPEMIICHHE K JTIOCTHKCHUIO LIEJIH U YCIIEXY,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/IS1 M3 CBOMX BO3MOXXHOCTEH;

— OMIIaTHuu, BKJIIO‘-IaIOH_Ieﬁ CHOCOGHOCTB IMOHUMATb SMOIIMOHAJIBHOC COCTOAHUC APYTUX,
YYUTBIBATh €T0 TIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

— COIMaJIbHBIX HABBIKOB, BKIIHOYAIOIINX CHOCO6HOCTB BBICTPANBATh OTHOIICHHUA C
JIPYTUMH JIOJBMH, 3a00TUTHCA, TIPOSIBIIATS HHTEPEC U Pa3peraTh KOH(PIUKTHL.

INPEAMETHBIE PE3YJIbTATbHI

K xonmy oOyuenust B 11 knacce mpeaMeTHBIE pe3ylbTaThl Ha YIIyOJIEHHOM YpOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Yy O0YYAIOIIUXCS YMEHUM:

— TOHUMAaTh pPOJIb (UMK B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAIBLHON U
TUYECKOU cdepax AEATEIbHOCTH YEJIOBEKa, pOJb U MECTO (PM3UKU B COBPEMEHHON HaydyHOU
KapTUHE MHpa, POJb ACTPOHOMHUHU B TMPAKTUYECKOM IEATENIbHOCTH 4YelloBeKa M JajbHeuIieM
HAayYHO-TEXHUUYECKOM  pa3BUTHM,  3HA4YCHUE OIHCAaTENbHOMH, CUCTEMAaTU3HPYIOIIEH,
OOBSCHUTEIIBHOW W TPOTHOCTHYECKOW (PYHKIUNA (HU3NYECKOH TEOpUHU — DIEKTPOAMHAMUKH,
CHELHATbHON TEOPHUH OTHOCHTEIBHOCTH, KBAHTOBOW (DM3HMKH, pPOJIb (U3NUYECKOH TEOopuH B
(GbopMHUPOBaHHUH TIPEACTABICHUM O (PU3UIECKON KapTUHE MUPA, MECTO (PU3UIECKON KapTUHBI MUpa
B 00IIIEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX MPEJICTaBICHUH O IPUPO/IE;

— pa3nuyarh YCIOBUS NPUMEHHMOCTH Mojenell (QU3MYecKux Tel U TMPOIECCOB
(sIBJIEHUI): OAHOPOJHOE DJEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJI, TapMOHUYECKHE
KoeOaHusl, MaTeMaTUYeCKUN MAasSTHUK, WACaIbHBIA TPYXKUHHBIA MasSTHUK, TapMOHHUYECKUE
BOJIHBI, UJI€aIbHBIN KOJIeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJeJiell aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJICITH CBETA;

— pa3nuyarth yCIIOBUS (TpaHUIbI, O0OJACTH) MPUMEHUMOCTH (PHU3WYECKUX 3aKOHOB,
MOHMMATh BCeoOHIH XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

— aHaNU3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS, UCIOJB3YS
OCHOBHbBI€ TMOJOXEHHUS ¥ 3aKOHBI 3JIEKTPOJUHAMUKU U CHEUAIBbHON TEOPHUH OTHOCUTEIbHOCTHU
(3aKOH  COXpaHEHHUsS DJIEKTPUYECKOro 3apsijaa, cwia Awmmepa, cuia JlopeHma, 3akoH
3JIEKTPOMArHUTHOM WHIOyKUMHU, TpaBwio JleHma, cBs3zp OJIC caMOMHIYKIHMM B SJIEMEHTE
IIEKTPUYECKON LIEMU CO CKOPOCTbIO MU3MEHEHMsI CHIIBI TOKA, ITOCTYJIATHl CHEUAIBHON TEOpUu
OTHOCHUTEIIbHOCTH DWHINTEHHA);

— QaHANU3HUPOBATh U OOBSACHATH KBAHTOBBIC TMPOILECCHI U SBJICHHS, WCIONIB3Ys
MIOJIOKEHUS KBAaHTOBOW (U3UKHU (ypaBHeHHE DWHIITEeHHA 11 PoTodddexTa, nmepBblil 1 BTOPO
nocTynatel bopa, TpUHIMII COOTHOIICHHWs HeompenenéHHocTedt ['eiizenOepra, 3aKOHBI
COXpaHEHMs 3apsiIOBOIO UM MacCOBOTO YHMCENl M HHEPrMM B SAECPHBIX pEaKLUsAX, 3aKOH
PaIMoOaKTHBHOTO pacraja);



— OmnMChIBaTh  (PU3MUECKHE TPOLECCHl U SBJICHUS, MCIONb3YyS  BEIUYHHBL:
HANpsDKEHHOCTh  3JIEKTPUUYECKOTO IOJIs, INOTEHLUAN 3JEKTPOCTaTHYECKOIro II0JIs, Pa3HOCThb
MOTEHIMAJIOB, 3JEKTPOABMKYIIAS CHJIA, UHAYKIUS MAarHUTHOTO IOJISl, MATHUTHBINA MTOTOK, CHJIA
AMIiepa, UHIYKTUBHOCTD, 3JIEKTPOABIDKYILAs CUJIa CAMOWHIYKIMH, SHEPTUS MAarHUTHOTO IOJIS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS YHEPIHsi, SHEPTUs MOKOS CBOOOAHOMN
YaCTUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsij Spa, SHEPTHs CBA3H AIpa;

— OOBSICHATH OCOOCHHOCTH TMPOTCKAHWUS (U3MUYECKUX SBICHUN: SJECKTPOMArHUTHAs
UHAYKINSI, CAMOUHIYKIIMS, PE30HAHC, UHTephEpeHLIUs BOJIH, Tudpakius, TUCHepcus, MOIHOe
BHYTpPEHHEE OTpakeHHe, GoTroanekrpuueckuii s3¢pdext (porodaddekr), anspa- u 6era-pacmasi
a1ep, raMMa-u3iaydeHue saep, pusndeckue MpUHIKIIBI CIEKTPAIbHOTO aHaIKu3a U paboThI J1a3epa;

— OIIpeeNATh HAIlPaBICHUE UHAYKLIUNA MarHUTHOTO I0JI IPOBOJAHUKA C TOKOM, CHJIBI
Awmriepa u cunsl JlopeHna;

— CTpPOUTHh HU300pa)KeHHE, CO3/1aBaeMO€ IIJIOCKMM 3€pKajloM, TOHKOW JIMH30M, U
paccunThIBaTh €r0 XapaKTEPUCTUKU;

— IPUMEHATH OCHOBOMOJIAratouue aCTPOHOMUYECKHE MOHATHS, TEOPUH U 3aKOHBI JUIS
aHaiM3a U OOBSICHEHUS (UINYECKUX MPOILECCOB, MPOUCXOASIIMX B 3BE3/aX, B 3BE3NHBIX
CUCTEMaX, B MEXKTAIAKTHUECKOH CpeJie; NBIKEHUSI HEOSCHBIX Tell, SBOJIIOINH 3BE3/1 M BeeneHHO;

— TMPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, MPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUpPOBATH pE3yJIbTaThl
MOJYYEHHOM 3aBHCUMOCTH (PU3UYECKHUX BEIUYMH B BHJE Tpa@uUKOB ¢ Y4ETOM aOCOIIOTHBIX
MOTPELTHOCTEN U3MEPEHUH, 1€TIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;

— TMPOBOJUTH KOCBEHHBIE H3MEPEHUS (HU3UUYECKUX BEIHYMH, MPH STOM BBIOUpPATH
ONTUMAJIHBIA METOJ M3MEPEHHS, OLIEHUBATh A0CONIOTHBIE W OTHOCHUTENBHBIC IMOTPEUIHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHN;

— TMPOBOJAUTH OMBITHl MO TPOBEPKE MPEAJIOKEHHONM TUIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpaTh HKCIEPUMEHTAJbHYI0 YCTaHOBKY, aHAJIM3MPOBATh IOJYYECHHBIC
pe3yAbTaThl U JIeJaTh BBIBOJ O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

— OIIKCHIBaTh METO/bI MOJYYEHHS] HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

— coOmroaTh npaBmiia 0€30MacHOro TPyAa MpU MPOBEICHUH UCCICAOBAHUM B paMKax
yu4eOHOro  3KCIEepUMEHTa, TMpakTUKymMa M  Yy4eOHO-HCCIEAOBAaTEIbCKOM U  MPOEKTHOU
NeSITEILHOCTH € MCIIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOPHOTO 000PYL0BAHMS;

— pemarh pacu€THBIC 3aJaYd C SBHO 33laHHOM W HESBHO 3aJaHHOW (PU3UYECKOM
MOJIeJIbIO: Ha OCHOBAaHMM aHalHM3a YCJOBHs BBIOMpaTh (U3NYECKUE MOJIENH, OTBEHAIOIINE
TpeOOBaHUSAM 3aJaud, NPUMEHITH (QOPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThI
buznyecKux TeoOpUuil MpU UCIOJIB30BAHUN MAaTEMAaTUYECKUX METO/IOB peUIeHUs 3a1a4, IPOBOIUTh
pacuéTbl Ha OCHOBAaHUHU HMMEIOILMXCS JAHHBIX, aHAJIU3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBAThH
METO/IbI PELICHHUS] C YIETOM MOJTYyYEHHBIX PE3YIbTaTOB;

— pelaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOIIe IPUMEHEHUS 3HAaHUH U3 pa3HBIX Pa3JIeIoB
Kypca (U3MKH, a TakKe WHTErpaluy 3HAHUNH M3 JIPYTUX IMPEIMETOB €CTECTBEHHO-HAYyYHOTO
LMKJIA: BBICTPaUBaTh JIOTMYECKYIO LIEMOYKY PACCYXKIACHUN C ONOPOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

— HCHOJb30BaTh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS OCHOBHBIX MPHHIIMIIOB
paboThI U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX MPOIIECCOB;

— TMpPHUBOAMTH MPUMEPHl BKIAJAa POCCUHCKUX U 3apyOekHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPY)KAIOLIETO MHUpPA, B PA3BUTHUE TEXHUKH H
TEXHOJIOTHI;

— QaHAIM3MPOBAaTh M OIICHMWBATh IOCIEACTBUS OBITOBOW U IMPOU3BOACTBEHHON
NeSITeIbHOCTH YEJIOBEKa, CBA3aHHOM C (PM3MYECKHMHU MPOLIECCAMHU, C MO3UIUI IKOIOTHUECKOM
0€30MacHOCTH, MPEACTAaBICHUI O pallOHAIbHOM HPHUPOIONOIB30BaHUHU, a TAaKXKE Pa3yMHOM



UCTIOJIb30BAaHUU JIOCTH)KEHUHM HAYKW M TEXHOJOTHH ISl NaJbHEHIIEro pa3BUTHS YeIOBEYECKOTO
00111eCTBa;

— MPHUMEHSATH pa3IMyHbIe CIIOCOOBI paboTHI ¢ HH(pOpMAIHel (PU3NIECKOTO COACPIKaHUS
C HCIIOJNIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHM, MPHU 3TOM HCHOJIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHUHM [UIS TIOMCKa, MepepabOTKH M TPEIbSBICHUSI
y4eOHOIl ¥ HaydyHO-TIONMYJSpHON HMH(OpPMAIUU, CTPYKTYpUPOBaHHMS W HHTEPIPETALHH
uHpOpManMy, MOJIYYCHHOHM W3 pa3NMYHBIX HMCTOYHHWKOB, KPHUTHYECKH aHAJIM3HPOBATDH
NOJy4aeMyro MH(OpMAIUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHA/IN3a HCTOYHNKA HH(OpMALUH;

— TMpOSBIATH OPraHU3AI[MOHHBIE W II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus HOBBIX 3HAaHMW B TPOIECCE  BBIOJHEHHS MPOCKTHBIX W y4eOHO-
HCCIIEI0OBATEILCKUX padoT;

— paboTaTh B TpyIIE C UCIOJHEHHEM PA3IMYHBIX COLUAIBHBIX POJIeH, MIaHUPOBATH
paboTy rpynmbl, palMOHAIBHO paclpeneiiaTh ACATEIbHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OIIGHUBATH BKJIAJ KaXJOTO M3 YYAaCTHHKOB TPYNIBI B PEHICHHE PAacCMAaTPHUBACMOM
npoOJIeMBL;IIPOSIBIIATE MOTHMBALMI0 K Oyaymed npodecCHOHANbHOW —JESTeNbHOCTH IO
CIIEIUATIBHOCTSIM.

COJEP)KAHUE YUYEBHOI'O TPEJIMETA «®U3HUKA. YIJYBJEHHBIN
YPOBEHb»

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe no-e.

B3anmoneicTBie MOCTOSHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarmuTHoOE MoJe.
Bekxrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uliui MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
WHIYKIUU.

MaruuTtHoe 1osie IpOBOJHUKA C TOKOM (IPSMOTO MPOBOAHHMKA, KATYIIKH U KPYrOBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBieHME M MOAYNb. [IBUKEHHE 3apsHKEHHOM YacTHIBl B
OJIHOPOJTHOM MarHuTHOM mojie. PabGora cumsl JIopenma.

MarnuTHoe noje B Beuiectse. PeppoMarHeTUky, rnapa- U J1uaMarHeTUKH.

TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHE IPOLECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMATHUTOB, TECTEP-MYIbTUMETP, JIJIEKTPOABHTraTeNb SKOOU, yCKOpUTENIU
3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUN HMHAYKIMM MarHUTHOTO TIOJSI TOJIOCOBOTO W MOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaprna nvHMI MarHWUTHOM WMHAYKIMHM IIOJISL JUIMHHOTO IPSAMOIO NPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

HaGmoienne ABMKEHUS Iy4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI ASHCTBUS AJIEKTPOUIMEPUTENHHOTO MPUOOPA MATHUTOAIEKTPUUECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomuol, RPAKMUKYM.

HccnegoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOKCTB (heppOMarHeTUKOB.



UccnepoBanue necTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3smepenune cunbl Amnepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIBI TOKA.

Onpenenenre MarHUTHOM MHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBnenne sneKTpoMarHUTHONM MHAYKIUU. [ToTok BekTOopa marHuTHOW MHAYKUMU. DJC
MHAYKIHMH. 3aKOH JIeKTpoMarHuTHo nHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
dyko.

O/J1C uHAYKIMHY B TPOBOJHUKE, TBUKYIIEMCS] B OJJTHOPOIHOM MarHUTHOM TOJI€.

[IpaBuio Jlenna.

NunyktuBHocTh. Karymika WHIYKTHBHOCTH B LENHU IOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. IJIC caMOMHIYyKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpPOMCTBA M TEXHOJIOTMUECKHE TMPOLIECChl: HMHAYKIIMOHHAS TI€Yb,
COJICHOUJ, 3alUTa OT 3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Jemoncmpayuu.

Habmoienue siBiaeHMs 3J€KTPOMarHUTHOM UHTYKITUH.

Uccnenoanue 3aBucumoct DJIC HMHIYKUHUHU OT CKOPOCTH H3MEHEHUS MAarHUTHOTO
MOTOKa.

IIpaBuio JleHna.

[Tamenre MarauTa B aIIOMUHHEBOM (METHOM) TpyoOe.

SIBiIeHNE CAMOMHIYKIIN Y.

Uccnenosanue 3aucumoct IJIC caMOMHAYKIIMK OT CKOPOCTA U3MEHEHHS CHJIBI TOKA B
LETH.

Yuenuueckuii 3xcnepumenm, nadvopamopnusie padomeol, nPAKmMuKym.

UccnepoBanue siBIeHUS 31€KTPOMArHUTHOW MHIYKIIUU.

Onpenenenne HHIYKIUA BUXPEBOIO MATHUTHOTO MOJISL.

UccnepgoBanue siBIEHUsS CAMOUHIYKIIUH.

COopka Mo/IeTTH 3JIEKTPOMAarHUTHOT'O TeHepaTopa.

Pasnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Kon1edanus.

Konebarenpnas cuctema. CBOOOIHBIE KOICOAHMSI.

lapmonnueckue  konebanus. Kunematmyeckoe UM = JUHAMHYECKOE  OMHUCAHHE.
DHepreTU4ecKoe OnucaHue (3aKOH COXPAHEHUS MEXaHUYEeCKOW SHEPrun ). BBIBO AMHAMHYECKOTO
OMMCAHUS TAPMOHUYECKHUX KOIeOaHUI U3 UX IHEPreTUYECKOTr0 U KHHEMATUYECKOTO OMMCaHUSI.

Awmrmutyna u ¢aza konebanuii. CBsS3b aMITTUTYbI KOJICOAHUN HMCXOJHOW BEIUYUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[lepuon u yacrora konedbanuid. [leproa MasbIx CBOOOJHBIX KOJIEOaHUN MaTEMaTHYECKOTO
MmasiTHUKA. [leproa cBOOOAHBIX KOeOaHUI TPYKUHHOTO MasTHUKA.

[Tonatne o 3aryxalommx KosuebaHusAX. BbHyXIeHHbIe KojeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHuueckue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCHl: METPOHOM, YacChl, Kayeiw,
MYy3bIKaJIbHbIe HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro JBUKEHHUS.

Habmoienne He3aBUCHMOCTH TIEPHOJIa MAJTBIX KOJIEOaHHH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaronmx Kojie0aHUl U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX KoJIeOaHU
OT COIPOTHUBJICHHUS.



HccnenoBanune konebaHuil rpy3a Ha MacCHBHOM NpYKUHE C IENbI0 (OPMHPOBAHUS
IpeJcTaBlIeHU 00 naeabHON MOJIENN IPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHHs SHEPTUU NIPU KOoJIeOaHUIX rpy3a Ha IPYKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmonenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nadvopamopnusie padomeol, nPAKmMuKym.

N3mepenue nepuoia cCBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY)KMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB ABMKEHUS TeJla B X0/1€ KoJieOaHUI Ha yIpyrom mojBece.

N3yuenune nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue sHEPTUH B MPY>KUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaIONINX KOJIeOaHUH.

HccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznumnsle Ko1e0anus.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B HUACATHLHOM
konebaTenbHOM KOHType. @opmymna Tomcona. CBs3p aMIUIMTYABI 3apsiia KOHJEHcAaTtopa ¢
aMIUIUTYIOM CUJIbI TOKA B KOJIE€0ATEIIbHOM KOHTYPE.

3aK0H COXpaHEHHS SHEPTUU B UCATLHOM KOJieOaTeTbHOM KOHTYpE.

3aryxamolue JJIeKTpPOMarHuTHele KojieOaHus. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemennblii TOK. MONIHOCTP TEPEMEHHOTO TOKa. AMIUIUTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA U HAMPSHKEHUS MIPU Pa3IUIHON (hopMe 3aBUCMOCTH MTEPEMEHHOTO TOKA OT
BPEMEHU.

CuHyconganbHbIi nepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KAaTyIIKa HHIYKTUBHOCTU
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOTr0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsHKeHUH.

Wneanbublii Tpancdopmarop. [IponsBoacTBo, nepenavya u nmoTpeOiIeHnue AEKTPUYECKON
SHEPIUH.

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE AEKTposHepruu. KynpTypa ucnoiab30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHuueckue YCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Jemoncmpayuu.

CBoOOAHBIC PTIEKTPOMArHUTHBIC KOJICOAHMUS.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcnumiorpaMmsbl 3JIEKTPOMArHUTHBIX KOJICOaHUM.

['enepaTop He3aTyXalOMMX JIEKTPOMATHUTHBIX KOJIeOaHM.

Mopaenp 37eKTpOMarHuTHOro0 reHepaTopa.

BreiHyKIeHHBIE CHHYCOHIaTbHBIC KOJIeOaHusI.

Pesucrop, karynika HHIyKTUBHOCTH U KOHJIEHCATOP B LIEMH NEPEMEHHOTO TOKA.

Pe3onanc mpu nocnienoBaTeIbHOM COCAMHEHUU PE3UCTOpa, KATYIIKA MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VY CTpoiCTBO M MPUHIIMIT ASHCTBHS TpaHC(hopMaTopa.

Mopenp TMHUN IEKTPOoIIepeaauH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuxKym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa YEPE3 MOCIEI0BATENBHO COEAMHEHHbBIE KOHEHCATOD,
KAaTYIIKY ¥ pE3UCTOP.

HaGmnroneHue 371eKTpOMarHuTHOTO pe30HaHcA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 371eKmMpoMazZHUNHbIE 60JIHbL.



MexaHnueckrue BOJHBI, YCJIOBUSI UX pacnpocTpaHeHus. Ilomepeunble M NpoJoOJbHBIE
BOJHBL. [lepron, CKOpOCTh paclnpoCTpaHEHHs U JUIMHA BOJHBL. CBOMCTBA MEXAHWYECKHX BOJIH:
OTpakeHHe, peToMIIeHUe, HHTephepeHIs U AudpaKIusl.

3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IIymoBOeE 3arps3HEHNE OKPYKAIOLIEH Cpebl.

DNEeKTpOMarHUTHbIE BOJHBI. Y CIOBUS M3JIYYEHMS SJIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHWE, MPEJIOMIICHHE, MOJIApU3alus,
uHTEephepeHIMs U AU(paKIIHsL.

[IIkana »nMeKTPOMArHUTHBIX BOJH. [IppuMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIBI paTuOCBA3U U TENEBUACHUS. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNUE OKPYXKAIOIIEH Cpeibl.

TexHu4eckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE UHCTPYMEHTHI,
pamap, paguoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U METULINHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habnronenue oTpaxeHus U NPeIOMICHUS MEXaHUIECKUX BOJIH.

Ha6mronenue nnrepdepeHmy u audpakiinid MEXaHUHIECKUX BOJTH.

AKyCTHYECKUI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGntonenne cBS3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOH M YacTOTOU
Kosie0aHui.

HccnenoBanne CBOWCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noysipu3anus, Audpakius, THTepdepeHIIns.

OOHapyxeHue HH(ppPaKpacHOro U yIbTPa(HOIETOBOTO H3ITyUEHHH.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuvie padomeol, nPAKMuKym.

N3yuyenue napameTpoB 3BYKOBON BOJIHBI.

N3yuenne pacnpocTpaHeHNs 3BYKOBBIX BOJH B 3aAMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeliHOE pacnpoCTpaHeHUE CBETa B OJHOPOAHOM cpene. Jlyu cBeta. ToueuyHsblit
MCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne M300pakeHHil B IIJIOCKOM
3epkaine. Cheprueckue 3epkania.

[Ipenomnenne cBera. 3akOHBI TPEJOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenp mpernoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUIEHUE JUIMH BOJIH IPU MEPEXO0JE MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHMIly pasjelia
JBYX ONTUYECKUX CPE.

Xon nydeit B mpusme. Jucnepeus ceeta. CoxHBIN cocTtaB Oenoro cBera. [[Ber.

ITonnoe BHyTpeHHEe oTpaxeHue. lIpenenpHbIi yroil MoJMHOro BHYyTPEHHEr0 OTPasKECHMUS.

Cobuparonue ¥ paccenBaroniue JHH3bI. ToHkas ymH3a. DOKYyCHOE pacCTOSHHE |
ONTHYECKAsl CHJIAa TOHKON JTUH3bI. 3aBHCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MTOKA3ATENS IPETOMIICHHUS.

@opMyiia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH30M.

XoJ Jty4a, IpOIIEANIEero JIMH3Y MO/1 TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenne n300pakeHU TOUKU M OTPEe3Ka MPSAMON B COOMPAIOIINX U PACCEHBAIOIIUX JIHH3aX U
UX CHUCTEMaX.



Onrtuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.
[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.
BonnoBass ontuka. MHrepdepenunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS

HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTeP(EPEHIIMOHHOM KapTHUHE OT ABYX KOTE€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Kiaccnueckux MHTEP(PEPEHIINOHHBIX CXEM.

Hudpakuus cBera. JudpakmmonHas pemérka. YclIoBHE HAOMIOACHUS TJIABHBIX

MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.
TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHUE TMPOIECChl: OYKH, JIyna, MEepPHUCKOI,

¢oToanmapar, MUKpOCKOII, TPOSKIIMOHHBII armapar, IpOCBETICHHE ONITHKH, BOJIOKOHHAS OTITHKA,
TU(paKkIMOHHAS peIIéTKa.

JIUH3).

Hemoncmpayuu.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue NpeoMIICHHS CBETA.

HabmnrogeHnue moimHoro BHyTpeHHET0 oTpakeHHst. Mojienb CBEeTOBOA.

HccnenoBanue xona CBETOBBIX ITYYKOB Uepe3 INIOCKONAPAJUIEIbHYIO IIIACTHHY U IIPU3MY.
HccnenoBanue CBOMCTB U300payKeHHI B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeJIECKONa.

HaGmonenue naTepdepeHIum cpera.

HabnroneHue 1BeTOB TOHKUX IUIEHOK.

Habmtonenune nudpaxnuu cera.

N3yuenune nudpakiimOHHON PEIIETKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

Ha6mronenue qucnepcuu certa.

Habntonenue nonsipu3aiuu cBeTa.

IIpuMeHeHNE MOIAPOUIOB IS U3YYEHUSI MEXAaHUYECKUX HAIIPSHKCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaol, npaKmuxKym.

W3mepenue nokasaress IpeJoMICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIECTBA (HA IPUMEPE KUIKHX

W3mepenune pOKyCHOTO pacCTOSTHHSI PACCEUBAIOIINX JIUH3.

ITomy4yenue n300pakeHUs B CUCTEME U3 IIJIOCKOTO 3€pKaja U JIMH3BI.

[Tony4yenue n300pa>keHHs B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIeCKONNYECKUX CUCTEM.

Habmtonenue nudpakiuu, nHTEpYEpeHIny 1 MOIsSpU3aluy CBeTa.

N3ydeHne nossipu3anuu CBETa, OTPaXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.
N3yuenne naTephepeHIny Ja3epHOro U3MyYCHUs Ha IBYX MIEISX.

Hab6monenue qucnepcun.

Habntonenue u nccrienoBanue JUPpakImOHHOTO CIEKTPa.

N3Mepenne 1JiMHbI CBETOBOW BOJIHBI.

[Tonmy4yeHue crieKTpa U3JIy4YeHHs CBETOUO/A ITPH MTOMOIIN AU(PPAKITUNOHHON PEHIETKH.
Pa3zgen 6. OcHOBBI cieNAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.

I'paHunbl MPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocTymarsl crnienualbHOM TEOpUu

OTHOCHUTCIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBal.  llpeoOpasoBanus Jlopenma. VYcmoBue

NPUYMHHOCTH. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU M COKpAILCHUE
JUTUHEL.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl C 3HEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.



TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIE INPUEMHHUKY,
YCKOPUTEIHN 3apsHKEHHBIX YaCTHII.

Y4eHu4ecKuil SKCIIEPUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMITyJIbCa U SHEPTUU PENSATUBUCTCKUX YacTull (1o ¢ortorpadusiM TpekoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pazgen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-eonnoeoit oyanusm.

PaBHOBecHOE TemoBOE wu3MydeHHE (M3ITydeHHE aOCONIOTHO YEPHOTO Tena). 3aKOoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYIILC (OTOHA.

®otordpdext. OnbiThl A. I'. Ctonerosa. 3akoHbl poTorddekTta. YpaBHeHHE DUHIITEHHA
st hotorpdexra. «KpacHas rpanuiay horodrddekra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJICHHME CBETa Ha aOCONIOTHO MOIJIOMIAIOUIYI0 W
aOCOJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. Jlebenena.

Bonnoseie cBoiicTBa yactull. Bonnsl ne bpoia. [[nuna BonaHbl e bpoiuist u pasmepsl
00J1aCTH JIOKAJIM3aIuY ABUXKYIIEHcs yacTullbl. KopryckynspHo-BoHOBOM nyanu3M. Judpaxims
AJIEKTPOHOB Ha KpUCTaJUIAX.

Cnenunduka nsmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenénHocTei [ elizenoepra.

TexHuueckue ycTpoiCTBa M TEXHOJOTHMUYECKUE MPOLECCHI: CIIEKTPOMETP, (HOTOAIEMEHT,
dboTonaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOIUO/I.

Jemoncmpayuu.

®dotordhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS OJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnisie pabomaul, npaKmuxKym.

Hccnenoanue gporopesucropa.

N3mepenue nocrostaaol [Inanka Ha ocHOBe uccnenoanus porodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pE3 CBETONO OT HAIPSIKEHUSI.

Tema 2. @uzuka amoma.

OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs atoma. [ imanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3ny4yenue u morjomieHrne (OTOHOB MPHU MEPEXOAe aToMa ¢ OJHOTO
YPOBHS SHEPTUU HA IPYTOM.

Bunel criektpoB. CIEKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE ¥ BBIHYXJEHHOE U3J1y4YeHHE cBeTa. Jlazep.

TexHudeckue yCTpPOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: CIIEKTPAJIbHBIA aHAIIN3
(cieKTpoCcKoM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.

Jemoncmpayuu.

Mopenb onbiTa Pesepdopna.

HaGmroienne nuHeHyaThIX CIIEKTPOB.

YCTpoicTBO M IEMCTBHE CUETUNKA HOHU3UPYIOIINUX YACTHII.

Onpenenenre AJIMHBI BOJIHBI JIA3EPHOTO U3JIY4YEHHUS.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomeol, nPAKMuUKym.

HabmtoneHune nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3peskeHHOr0 aTOMAPHOTO BOJIOPOJA U U3MEPEHUE MTOCTOSTHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0PaA U I1EMEHMAPHBIX YACHUY,.

Hyknonnas monens sigpa I'eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4uCIoO spa.
N3otomsl.



PagnoakTuBHOCTB. Anb(ha-pacnaj. DIEKTPOHHBIM 1 MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4CHHE.

3aKkOH paJMOaKTUBHOIO pacnajna. PaavoakTuBHblE H30TONBI B mpupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue paiuoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cumbl. [ledekT macchr spa.

Snepubie peakuuu. Jlenenne u cuHTe3 snep. Snepuele peakTopsl. [IpoGiembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE ACIEKThl Pa3BUTHUS  SIEPHOU
DHEPrETHUKHU.

Meroasl perucTpaluyy U UCCIEN0BAHNS JIEMEHTAPHBIX YACTHULI.

DyHIaMEHTAIbHBIE B3aUMOJECUCTBUS. bapruoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-TJItOOHHAsI MOJIENIb aIPOHOB.

®dusuka 3a npenenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO DM3MvecKoil KapTHHBI MHPA.

TexHudeckue ycTpoucTBa U TEXHOJIOIMYECKUE MPOLECCH: JO3UMETpP, KaMepa Buibcona,
AEPHBI  peakTop, TEPMOSIACPHBIM peakTop, aTroMHas Oom0a, MarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadvopamopnvie padomeol, nPAKMuUKym.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hOTOTrpadusim).

HccnenoBanue paaoakTUBHOTO (hOHA C MCIOJIL30BAaHUEM JI03UMETPA.

W3yuenue nmoriomieHus: 6eTa-4yacTUll aTlOMUHUEM.

Du3nYeCKHl MPAKTUKYM.

Crioco0b1 n3MepeHus GU3NUECKUX BEJTMUUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TIOTPEIIHOCTH  M3MepeHHi  ¢u3ndyeckux BenuuuH. OIeHKa TpaHHIl
MOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIEIOBaHUN 3aBHCUMOCTEH  (pru3nyecKux
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX T'MIOTe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKUX
pazzaenax «Y4YeHUYEeCKU HIKCIIEPUMEHT, JIAOOPAaTOPHBIE paObOTHI, MPAKTUKYM).

O6o0maree NnoBTOpPEeHHUE.

O6oOmienne W cucTEeMaTU3alusl COJACpXKAaHUSA  pPa3lenoB  Kypca «MexaHHKa,
«MonekynspHas ¢u3MKa U TepMOIUHAMHKay», «DIeKTpoauHamuka», «KomeOGaHus M BOJIHBDY,
«OCHOBBI CHENHMATBHOW TEOPHUH OTHOCHUTENbHOCTHY», «KBaHTOBas Qu3uKa», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp Qu3uku U acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIMAIBLHOU H
3TUYECKOH chepax AeaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM
HAY4YHOH KapTWHE MHpa, 3HAUYEHUE ONMHUCATEIbHOH, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTENBHON U
MPOTHOCTUYECKON (QYHKIHI (U3UIECKON TEOpUH, PoJib (PU3NUECKOM TeOpUU B (OPMHPOBAHUU
npeCcTaBiIeHUui 0 pru3nyeckol KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUIN O IPUPOLE.

MexnpeamMeTrHblie CBA3U.

Nzyuenune kypca pusuku yriyonéHHOTo ypoBHS B 11 Kitlacce oCyIIeCTBIsICTCS € yUYETOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemusvie nOHAMUA, C6AZAHHDIE C U3YUEHUEM MEMOO008 HAYUHO20 NOZHAHUA:
SBJICHWE, Hay4yHBbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIIbHBIE
npuOopsI, UdpoBast 1ad0paToOpHs.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHHH. Tpuronomerpuyeckie GyHKIUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. BekTopel M ux



IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIE 3MEMEHTAPHBIX (DYHKIHIL.
[Tpu3Haku no00us TPEYrOJILHUKOB, ONPEAEICHHE TUIOMAAN IUIOCKUX GUTyp U 00bEMa Tell.

Buonozusa: snekTpuueckue sBICHUS B JKUBOW MpHUpPOJE, KojeOaTeabHbIE TBU)KECHUS B
YKUBOU NPUPOAE, IKOJIOTHUECKNE PUCKH IIPU IPOU3BOACTBE MIEKTPOIHEPIUH, HIEKTPOMATHUTHOE
3arpsAI3HEHUE OKPYKAIOLIEH Cpenbl, YJIbTPa3ByKOBas AMATHOCTUKA B MEIULIMHE, ONTHYECKUE
ABJICHUS B )KMBOU IIPUPOJIE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTa/UIMYECKas CTPYKTypa TBEPABIX TeEI,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIM3.

TI'eozpaghusa: marauTHBIE MOMIOCA 3€MIIH, 3AJIEKH MAarHUTHBIX pyJ, (oTOChEMKA 3eMHOM
MOBEPXHOCTH, cericmorpad.

Texnonoz2ua: NpUMEHEHUE IOCTOSHHBIX MArHUTOB, 2JIEKTPOMAarHuTOB, 2JIEKTPOABUTATEIIb
SxoOu, reHepaTOop MEPEMEHHOIO0 TOKa, WHAYKIMOHHAs Ieyb, JIMHUM 3JEeKTpolepenady,
AIIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKAa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
coJHeyHast OaTapesi, CIyTHUKOBBIC IPUEMHHKH, sIIEPHAsI SHEPTETUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHSL.



TEMATHYECKOE INTAHUPOBAHHE

11 KUIACC
N HanmeHnoBanue KoanuecTBo yacos
[
/i pa3aesioB 1 TeEM Beero KOHTpOJ’lLHLIe HpaKTﬂqecK“e 3JIeKTp0HHI>Ie (unq)ponme) BoCIHTATEAbHBIH MOTEHIHA
nporpaMmabl padoThl padoThI o0pa3oBare/ibHbIE pecypchl
Paznen 1. JIEKTPOJUHAMUKA
1.1 MarsauTHoe 1oJje 7 https://interneturok.ru/ I'paxknanckoe BoCIUTAHTE
http://school-collection.edu.ru/ -opMHupOBaHHE POCCHICKON TpaJaHCKON
https://www.mozaweb.com/ru/ HIEHTHYHOCTH, IIPHHAIIEKHOCTH K OOIIHOCTH
https://www.youtube.com/@getac | rpaxman Poccuiickoit denepanum;
K TOOMAFHITHAS lassphys -(opMHpPOBaHHE POCCHIMCKON TPaXJaHCKOM
1.2 o Kp s 8 1 https://educor!t.ru/ _ HICHTHYHOCTH, TPHHAIIICKHOCTH K HAPOLY
AYKIL https://education.varwin.com/ru/ = Poccuu Kak HCTOYHUKY BiIacTH B Poccuiickom
https://www.yaklass.ru/ TOCYAapCTBE U CYOBEKTY ThICSUEIICTHEH
https://www.powtoon.com/ POCCHICKOHN rocy1apCcTBEHHOCTH;
https://resh.edu.ru/ -popmupoBaHHe yBaXKeHHS K IIpaBaM, CBOOOAaM
1 00s13aHHOCTSIM TpakaaHnHa Poccnn
Hroro no pasneny 15 -popMupoBaHKE IPABOBOM U MOJUTHYECKON
Pazpnen 2. KOJIEBAHUSI U BOJIHBI KyJABTYpBL.
s IIaTrpuoTnyeckoe BoCIUTAHUE
21 Mexanndeckue 6 https.//mterneturok.r_u/ hOpMUPOBAHHE TIOBBH K POTTHOMY KDao:
' KOJICOAHMSI http://school-collection.edu.ru/ : ’
https://www.mozaweb.com/ru/ “bopmmpoBarie mobkH k Poamme;
29 OneKTpOMArHUTHbIE 12 : ; ; -hopMHpOBaHMe IHOOBU K CBOEMY HAPOY;
: KONe6aHHs https://www.youtube.com/@getac
-popMHUpOBaHKE YBaXKEHHUS, TOJEPAHTHOCTH K
Mexanuueckue u :{at%g—r;f ducont.ru/ HapoJjam Poccuu;
2.3 JJIEKTPOMAarHUTHbIE 12 1 b . UL LI . -MCTOPUYECKOE MPOCBELICHHE;
https://education.varwin.com/ru/ o
BOJIHBI : -(hopMHpOBaHHE POCCHIUCKOTO HAI[HOHATHLHOTO
https://www.yaklass.ru/ HCTODHYECKON0 COSHAHMS:
2.4 Omrruka 22 1 hitps://www. powtoon.com/ -do E\)/m OBaHHE occnﬁc;(oﬁ KYJIBTYpPHOI
https://resh.edu.ru/ HHeETHEHOCTH p YIRTYP
Hrtoro mo paszneny 52 I[yXOBHO'HpaBCTBeHH()e BOCIIHTAHHE

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

3.1

Ocnossl CTO

4

1

https://interneturok.ru/
http://school-collection.edu.ru/

-opMHpOBaHUE TyXOBHO-HPABCTBCHHOM
KYJBTYPHI,

-hOopMHUPOBaHNE TPATUITUOHHBIX POCCHUCKUX
CEMEHMHBIX IIEHHOCTCH;



https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/

https://www.mozaweb.com/ru/
https://www.youtube.com/@getac
lassphys

https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro no paszneny 4
Paznen 4. KBAHTOBAS ®U3UKA
Kopmyckyssipro- https://interneturok.ru/
4.1 2 8 - -
BOJIHOBOH JTyajin3M http://school-collection.edu.ru/
4.2 dusnKa aToMa 14 https://www.mozaweb.com/ru/
https://www.youtube.com/@getac
lassphys
DU3KKa ATOMHOTO https://educont.ru/
43 SIpa U DIEMEHTAPHBIX 3 https://education.varwin.com/ru/
qacTHI https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
HUroro no pazueny 25

Pazgen 5. PUSUMYECKHI MPAKTUKYM

51 Dduznueckuit 10
MPAKTHKYM

10

https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getac
lassphys

https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro no pazneny 10

Pa3gen 6. OBOBIIAIOIIEE IOBTOPEHUE

-hopMHUPOBaHNE YECTHOCTH;

-hopMupOBaHUE JOOPOTHI,

-(hOpMHUPOBAHNE MUJIOCEP TS,

-opmMupoBaHHE CIIpaBeIIMBOCTH;
-popmupoBaHKE IpYKENOOUs 1 B3aUMOIIOMOILY;
-(opmMupoBaHHE YBa)KEHHS K CTapIINM;
(hopMHpOBaHUE yBaXKEHUS K TaMSTH NPEIKOB.
JcTeTHYECKOEe BOCIIUTAHHE

-(opMHUpOBaHHE ICTETHUECKOH KYJIBTYPBI;
-IIPUOOIIEHNEe K JTYYIINM 00pa3Iam
OTEYECTBEHHOT'O UCKYCCTBA;

-IPUOOIIEHNE K JTyqIINM 00pa3aM MHPOBOTO
HCKYCCTBA.

®uznyeckoe BocnuTanue, GopmupoBanue
KYJBTYPBI 310POBbSI H YMOILHOHATBHOTO
O6naronoJryyusi

-popMHUpoBaHKE KYJIBTYPHI 3110pOBOTO 00pa3a
KHU3HU;

-(opMHPOBaHHE IMOIIMOHAIBHOTO
Gmaromnonyuns;

-popMHPOBaHHE HABBIKOB 0E30MIACHOTO
TIOBEACHMSI B TIPUPOIHOMN Cpere;
-(opmMHupoBaHKUE HABBIKOB OE30IIACHOTO
TIOBEACHUSI B COLIMAIBHON cpele;
-(opMHupOBaHKE HABBIKOB OE30IACHOTO
TIOBEICHUSI B UPE3BBIUAHBIX CUTYaLIUSX.
TpynoBoe BociuTanue

-popMHpOBaHUE YBaXKEHUS K TPYAY;
-popMHpOBaHUE YBaXKEHUS K TPYASIIINMCS;
-(popmMupoBaHKE yBa)KCHHUS K pE3yNbTaTaM Tpyaa
(cBoero u ApyTux moek);

-OpUCHTANNs Ha TPYAOBYIO IESTENBHOCTD;
-OpUEHTalNs Ha IT0JTyYeHUE TPOPECCHH;
-OpUEHTalXs Ha INYHOCTHOE CAMOBBIPA)KCHHUE B
MIPOlyKTUBHOM, HDABCTBEHHO JJOCTOMHOM TPYE;
-OpUEHTAlNs Ha IOCTIKEHUE BBITAOLIIXCS
pe3ysbTaToB B IpodeccrnoHaILHOM
JIeATEeIIbHOCTH.



https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

CI/ICTeMaTI/I3aIII/IH u

https://interneturok.ru/

http://school-collection.edu.ru/

IKOJIOrHYeCKOe BOCTTUTAHNE
-(opMuUpOBaHHE IKOJIOTHYECKOH KYIbTYPBI;
-hopMUPOBaHNE OTBETCTBEHHOTO, OEPEIKHOTO
OTHOIIICHHS K IPUPOJIC, OKPYKAKOIIEH cpele;
-()opMHPOBaHUE HABBIKOB OXPAaHBI, 3AIIUTEHI,

HH BOCCTaHOBJICHHUS IIPUPOILI, OKPYKa i bl
36261\1/111;1{061"0 https.// .mozaweb.com/ru/ ]_;):I:HOCCT)L :{:a '{H(?ropz)(lnli:ﬂflz R
e https://www.youtube.com/@getac y
COJICP)KAHUS U OTIBITA -(opMHPOBaHUE CTPEMIICHUS K MIO3HAHUIO CeOs U
lassphys .
6.1 JIeSITEIILHOCTH, 20 - JPYTHUX JIOCH;
proOPETEHHOTO TPU https.//educor?t.ru/ . -popMHpOBaHUE CTPEMIICHHUS K TIO3HAHHIO
AVECHI KVDCa https://education.varwin.com/ru/ HDHDOL:
v P https://www.yaklass.ru/ PHPOJIB,
¢wm3ukm 10 - 11 ; -popMHpOBaHUE CTPEMIICHHUS K TIO3HAHUIO
https://www.powtoon.com/
KJIaCCOB : o01iecTBa;
https://resh.edu.ru/
-popMupoBaHKEe CTpEMIICHHS K TTOJIYYCHUIO
3HAHWM;
-(OpMHPOBaHUE CTPEMIICHUS K ITOTYICHUIO
Ka4eCTBEHHOI0 00pa30BaHMUsL.
HUroro no pazzaeiny 20
PesepBHOE BpeMs 10
OO011E€e KOIMYECTBO YacOB 136 10
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