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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),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o ¢pu3nKe Ha ypOBHE cpeiHEero o0I1ero oopa3zoBanus pazpadoTaHa Ha OCHOBE
MOJIOXKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHOM MPOTpaMMBI,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom ¢enepanbHoil paboueil mporpaMmsbl
Bocniutanus U KoHnenuuu npenonaBanus yueOHoro npenmera «®Dusmnka» B 00pazoBaTelbHbBIX
opranmzaiusax Poccuiickoit  ®enepamnuu, peaqu3ylOLUMX OCHOBHBIE — 00pa3oBaTelIbHBIC
POrPaMMBI.

[Iporpamma 1o (¢u3uMke ompexaenser o00A3aTENBHOE MPEIMETHOE COJEpXKAHMUE,
YCTaHABIMBAET PEKOMEHYEMYIO IOCIIEI0BAaTeIbHOCTh M3YUEHHUS TEM U pa3fesioB y4yeOHOro
npeaMera ¢ ya€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTIOTMKH Y4eOHOT0 Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. [Iporpamma o ¢pusrke 1aét npencTaBieHue o emsX,
coJiepKaHuu, oOIIel cTpareru o0y4eHus, BOCIIUTAHUS M PA3BUTUS 00YJaIOLINXCS CPEICTBAMU
yaeOHoro npeamera «Pu3ukay Ha yriayOoaéHHOM ypOBHE.

Nzyuenne kypca ¢(us3uku yriyOoaEHHOTO YpPOBHS MO3BOJSET pEalu30BaTh 3aJaud
npodeccuoHanbHOM OpPHEHTAllMK, HANpaBJI€HO HA CO3JaHUE YCIOBHM IJIS MPOSBIEHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOy4aromuMCs, KOTOpBIE
HEOOXOAMMBI I TMPOAOKEHHUS O00pa3oBaHUS B OpraHU3aIMsIX MNPo(ecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKCHEPHBIM CIICIIUATIEHOCTSIM.

B nporpamme mno ¢usuke omnpeneisioTcs IUIaHUpYyEMble pe3yibTaThl OCBOCHUS Kypca
(Gu3uKK HA YPOBHE CPEHET0 001ero 00pa3oBaHMsL: INYHOCTHbIE, METAalpeIMETHBIE, IIPEIMETHBIE
(ra yriryonéaHom ypoBHe). HaydHo-MeTOo10510THYeCKOM OCHOBOM TSI pa3pabOTKU TPEOOBaHMH K
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylbTaTaM O0y4arolIuXcs, OCBOWBIIUX
nporpamMmy 1o (pu3uke Ha ypoBHE CPEIHEro oOIIero oOpa3oBaHUsS Ha YIIyOJEHHOM YpOBHE,
SIBIISICTCS. CUCTEMHO-EATEIbHOCTHBIHN MOIXO/.

[Tporpamma 1o ¢u3HMKe BKIIOYACT:

— IUIAHHpYEMBbIE Pe3yNbTaThl OCBOCHHS Kypca (GU3UKU Ha YriIyOIEHHOM YPOBHE, B TOM
YHCcIIe MIPeIMETHBIE Pe3yIbTAThI 110 roJ1aM 00ydeHus;

— cogepxanue yueOHoro npeamera «dusuka» no rogam o0ydeHus.

[IporpamMma mo ¢u3NKe UMEET MPUMEPHBIH XapaKTep W MOXKET OBITh MCIOJIb30BaHa
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOUUX MPOTPaMM.

[IporpaMmMa 1o (¢u3MKe HE CKOBBIBAET TBOPYECKYIO HMHHUIIMATUBY YUHTENEH H
NPEOCTABISCT BO3MOXKHOCTH JUISI peaI3alliil  Pa3IMYHBIX METOAWYECKHX MOIXOJ0B K
IpenoAaBaHuio PU3UKU Ha YriyOJIEHHOM ypOBHE MPH YCIIOBUU COXPAaHEHUS 0053aTeIbHON 4acTh
coJiepKaHus Kypca.

dusnka Kak HayKa o HanboJiee 00IIMX 3aKOHAX MPUPO/IBI, BHICTYIAs B KAYECTBE YIEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOPa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX YyUEOHBIX
IPEIMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Mcrmonp3oBaHue M aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUI ONpeneNio XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
(dhopMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaromIerocs, B OpMHUPOBAHUE YMEHUHN
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHECHUH UMHU Y4EOHBIX UCCIICIOBAHUM.

B ocHoOBy kypca pu3uku Ha ypoBHE CpeHETO O0IIEro 00pa3oBaHus MOJIOKEH P UIICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoesn yenocmuocmu. B cOOTBETCTBUHU C HEM KypC SBJISIETCA JIOTUUECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKHU, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.



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

Hoesa cymanumapusayuu. EE peanuzanus npeanosiaraeT UCIoJIb30BaHUE TYMAHUTApPHOTO
noTeHIHana (GU3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTHYECKUMU IpoOIeMaMH.

Hoea npuknaonoit nanpagnennocmu. Kypc (usuku yriyOnéHHOTO  ypoBHSA
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 COJEpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM IpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CyX AeHus Mpo0IeM pallOHAIBHOTO PUPOIOTIONb30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

OcBoenne copep)kaHusi porpamMMbl 0 (PU3HKE JOIDKHO OBITH MMOCTPOSHO HA MPHUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pu3uky peanusanus 3TUX IPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yueOHoro nporecca. s yrinyOoaéHHOro ypoBHs — 3TO CUCTEMA CAMOCTOSITEIIbHOIO YUEHUYECKOTO
HKCIIEPUMEHTA, BKJIIOYAIOUIETO (PPOHTANbHBIE YUYEHHYECKUE OIBITHI NMPU H3YYCHHUH HOBOTO
MaTepuaia, 1abopaTopHble paboThl M pabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI JBa criocoda
peanu3anuy (pru3nYecKoro NpakTUKyMma. B mepBoM ciryyae npakTHKyM MPOBOAUTCS JINOO B KOHIIE
10 u 11 kmaccoB, 1100 TIOCIIE IEPBOTO M BTOPOTO MOJYTOAMH B KaXKIOM M3 ATUX Ki1accoB. Bropoii
crnoco0 — 3TO HHTerpauus paboT NpakTUKymMa B CUCTeMY JaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCS B TIpoliecce M3ydeHws pazziena (temsl). [Ipu sToM mox paboTamMu TpakTUKyMa
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 MpeICTaBlIeHa eAUHBIM NepeuHeM. BbIOOp TeMaTHKH A7 ATUX BUI0B YUYEHHUYECKUX
NPaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH O0Opa3oBaTeIbHOIO Ipolecca MUCXONs U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHaIleHus1 kabumHera ¢usuku. I[lpu 3TOM
o0ecrieynBaeTcsi OBNAJICHUE OOYYAIOUMMHCA YMEHUSMHU INPOBOAMTH NPSMbIe U KOCBEHHBIC
U3MEpPEHUs, MCCIEeNIOBaHUS 3aBUCUMOCTEN (PU3MYECKMX BEJIMYUH M TOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

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 SBJSIOTCS 3alaHUsl HAa OOBsACHEHHE/NIpeCKa3aHHe
NpOTeKaHUs (PU3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH *KHU3HH, TpeOyromue BbIOOpa
(u3nuecKkoil Moeny Ui CUTyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca Kypce (U3MKK YriyOJEHHOTO YPOBHS Ha YPOBHE CpPEIHErO
o0miero o0Opa3oBaHUs 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.

JleMoHCTpallnoHHOe 000pynoBaHHE (OPMUPYETCS B COOTBETCTBHM C PHUHIUIIOM
MUHMMAaJIbHON JOCTAaTOYHOCTU U OOECHEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUN MAJs MCCIEJOBAHUS HW3y4aeMbIX SIBICHUNW U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.



JlaGopaTtopHoe oOopynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMupyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIByX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOrO OOOpYIOBaHMUS JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX M LU(POBBIX IPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISAMU U3Y4YeHUsT (GU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS:

— (opMupoBaHre HHTEpeca W CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY H3YUEHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABICHUA O HAayyHOM METOAE IMO3HaHHA U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOLIUM SIBIICHUSM;

— (opMupoBaHHe HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa H3y4YeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

— (dopmupoBaHUE YMEHHI OOBSICHATD SBJICHHSI C UCIIOJIb30BaHHEM (PU3HUECKUX 3HAHUH
Y HayYHBIX JIOKa3aTeIbCTB;

— (opMupoBaHHe MPEACTABICHUN O POIH (PU3UKHU IJIs PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

— pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oynymell npodeccrnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOArOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne 3TuX Iieneil o0ecreunBaeTcss pelieHueM CIEAYIOUIMX 3a/1ad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

— MpHOOpETeHNE CUCTEMBI 3HAaHUH 00 00IKX (PU3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
AJIEMEHTHI aCTPOPHU3UKH;

— (opMupoBaHre yMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHMUA Ui OOBSICHEHUS
¢u3nUecKux SIBICHUA B MPHUPOJE M JUIS NMPUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KHU3HH,

— OCBOEHHME CIIOCOOOB pEIICHUS PAa3JIMYHBIX 3a/a4 C SIBHO 3aJaHHON (uznyeckon
MOJIENBIO, 3aJlad, I0JPa3yMEBAIOIIUX CaMOCTOSATENIbHOE CcO37aHue (U3MYECKOW MOJeNH,
a/IeKBaTHOM yCIIOBHSAM 3aJjauy, B TOM YHCJIE 33]a4 HH)KEHEPHOI'0 XapaKTepa;

— TMOHMMaHHe (PU3MUYECKUX OCHOB M NPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

— OBJIAZICHHE METOAAMHU CaMOCTOSATENILHOTO IJIAHUPOBAHUS U NTPOBEACHUS (PU3HUECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu WHPOpMAlUU, ONPEACNCHHUs JOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara;

— CO3JaHME YCJIOBUM [JUIi pa3BUTUSA YMEHHUM IIPOEKTHO-HCCIIENOBATENIbCKOM,
TBOPYECKOM AECATEIbHOCTH;

— pas3BUTHE HHTepeca K cdepaM Npo(ecCHOHANbHON [eATENbHOCTH, CBA3aHHOW C
bu3UKON.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOna€HHBIM ypOBEHb H3Y4EHUS
yaeOHoro mpenmera «Ddus3uka» Ha ypoOBHE CpeaHEro oOmero oOpa3oBaHUsS BHIOMpPAETCS
00y4aromuMucs, TUIAHUPYIOIUMHI MPOAODKEHHE O0pa3oBaHMs MO CIEHUATBHOCTAM (PH3UKO-
TEXHUYECKOTO MPOQHIIS.

Ha uzyuenue ¢pusuku (yriayOaéHHBIN ypOBEHb) HAa YPOBHE CPEIHET0 0011ero oopa3oBaHus
otBoautcs 408 wacos: B 10 kimacce — 204 yacoB (6 yacoB B Hezento), B 11 kiracce — 204 gacos (6
4acoB B HEJIENIO).

B cBs3u ¢ mpopomkennem obydenus 11-x kmaccoB o nporpamme @I'OO ot 29.12.2014
pa3zen actpodusuKa BBIBEICH M3 Kypca (U3MKHM TaK, KaKk BEIETCS OTIENbHBIM IPEIMETOM
ActpoHomus B pazmepe 34 yacoB



[Ipeniaraemslii B mporpamMmme 1o Gpusmke nepedeHs 1ab0paTOPHBIX U MPAKTUUYECKUX PadoT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YUYHUTENb JeNaeT BHIOOP NPOBEACHHs JabOpaTOpHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOT' O ITPEJIMETA
«®U3UKA. YIJIYBJIEHHBbIA YPOBEHb»

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOECHUS yueOHOro npeamera «Pu3nkay» TOJIKHbBI OTpaXxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
paclIMpeHue KU3HEHHOTO OIBbITAa M OIbITa JIEATEIBHOCTH B MPOLIECCE PEeaTu3alii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIbHOMN JESITEILHOCTH, B TOM YHCIIE B YACTH:

rPa’kAaHCKOr0 BOCIIUTAHMSA:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3MIMU OOydYarollerocs Kak AaKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

— IpUHATHE TPaJULIMOHHBIX 00111€4eTI0BEYECKUX I'YMaHHCTUYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX TPaKIaHCKOT0 00IIEeCTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

— YyMEHHUE B3aUMOJICHICTBOBaTh C COLUAIBHBIMU MHCTUTYTAMHM B COOTBETCTBUHM C MX
(GYHKUIMSAMEU 1 Ha3HAUCHUEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH.

NAaTPHOTHYECKOr0 BOCIIMTAHUS:

— cOpMUPOBAHHOCTHh POCCUNCKON TPAXKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

— CHocoOHOCTh OIEHHMBATh CHUTYallMI0O M TNPUHAMATh OCO3HAHHbBIC pEIICHUS,
OPUEHTHPYAICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B JAEATEIbHOCTU
YYEHOT0;

— OCO3HaHHE JMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHUYHUBOTO Oy IyIIETro.

ICTETHYECKOr0 BOCTIMTAHUS:

— DJCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas HCTETHUKY HAy4HOIO TBOPYECTBA,
npucyuiero pu3nyeckon Hayke.

TPY/AOBOI0 BOCIIUTAHMA:

— HWHTepec K pa3iuyHbIM chepaM NpoecCHOHATBHON NEeATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM ¥ TEXHUKOH, yMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOp Oymyiei mpodeccun
U peaJln30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHBbI;

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

IK0JIOTHYECKOr0 BOCIIMTAHUS:

— ¢(hOpMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI, OCO3HAHKE TTI00AIIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

— TUIAHUPOBAHUE U OCYIIECTBIICHHUE ICHUCTBUI B OKPY KAIOLIEH Cpeie HA OCHOBE 3HAHUS
1eJield yCTOMYMBOTO pa3BUTHS YETIOBEUECTBA;



— pacHImpeHue OmbITa ACATeIbHOCTH SKOJOTMYECKON HampaBIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PHU3HKE.

HEeHHOCTH HAYYHOT0 MO3HAHUS:

— cpOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

— OCO3HaHWE I[ICHHOCTH HAyYHOW JCSATEIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHUS
(U3HKK OCYIICCTBIIATH MPOSKTHYIO M UCCIICOBATEILCKYIO JICATEIHPHOCTh MHIWBHIYAIHLHO U B
rpymnme.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornyeckue aeicTBuA:

— CaMOCTOATENBHO (OPMYIUPOBATH M aKTYaIU3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

— OHp@I[eJIHTL OeJan ACATCIAbHOCTHU, 3aaBaThb HapaMeTpH n KpI/ITepI/II/I HUX OJOCTHKCHHUA,

— BBIIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHX
SIBJICHHUAX,

— pa3pabaTpiBaTh IUTAH PEMICHUS NPOOIEeMBI € Y4ETOM aHaIM3a MMEIOITUXCS
MaTepHaNTbHBIX U HEMATEPUAITHHBIX PECYPCOB;

— BHOCHTH KOppeKTI/IBI:I B ACATCIBHOCTh, OLICHUBATh COOTBCTCTBHUC pe3yanaT0B OeiasaM,
OILICHHUBAThH pI/ICKI/I HOCH@I[CTBI/Iﬁ ACATCIIbHOCTH,

— KOOPJAMHHPOBATH W BBHITIOJHATH pabOTy B YCIOBHSX pEajbHOTO, BUPTYaJbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

— paSBI/IBaTb eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX Hp06.H€M.

Ba3oBble ucciaenoBarejabLcKue NeicCTBUA.

— BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATUSMU U METOIaMU (PU3UIECKOM
HAYKH;

— BIaJeTh HaBBIKAMHM 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,

— BJaJETh BUJAMH ACSITEILHOCTHU 10 MOJYyYEHUIO HOBOTO 3HAHHUS, €r0 UHTEPIpEeTaIiH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH,

— BBIBIIATH NMPUUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJM3UpPOBaTh 3ajady, BBIABUTATh
TUIOTE3Y €€ peleHus, HAXOIUTh apTryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKIEHUM, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

— aHaNM3HUPOBATh NOJYyYEHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yNbTaThl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHUSX;

— CTaBUTH U (OPMYIIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIHHON JIEATEIHHOCTH,
B TOM YHCIIC TIPU U3YYCHUH (PU3UKU;

— J1aBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

— YMETh [IEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 00JIACTh KUZHEACATEILHOCTH,

— YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTei;

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

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

Padorta ¢ undopmanmeii:



— BJQJIETh HaBBIKAMHU TOJXYYEHHUS HMHPOPMALUU (PUIUUYECKOTO COACPIKAHUS U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYILECTBIIATh IIOUCK, AHATIU3, CUCTEMATU3ALUIO U
MHTEpIpeTalnio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM NPEJICTABICHMUS,

— OIICHMBATh JIOCTOBEPHOCTH HH(OpMAaIu;

— HCHOJB30BaTh CPEICTBA MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNY KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX 33/ad C COOJIOAECHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, PECYpCOCOEpEKEHUs, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

— C€O03/aBaTh TEKCThl (PU3MYECKOTO COAEP)KAaHUS B pa3IMUHBIX (opMaTax ¢ y4EToM
Ha3zHauYeHUs MTHPOPMALIUH U 1IeJIEBON ayIUTOPHH, BEIOUpast ONTUMAIIbHYIO (pOpMY IpeACTaBICHUS
Y BU3yaJIN3aliH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

— OCYILECTBIIATH OOIIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH J1EATEIBHOCTH;

— pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMAr4aTh KOH(IUKTBHI;

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

— TMOHMMATh U UCTOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW PaOOTHI;

— 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
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIPEIEIIATh POJIM ¢ Y4ETOM MHEHUM
YY9aCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM paOOTHI;

— OIICHHMBaTh KayeCTBO CBOETr0 BKJAJa M KaXJOTO yJacTHHKAa KOMAaHIbl B OOIIUI
pe3yabTaT no pa3paboTaHHBIM KPUTEPHSIM;

— TpeularaTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C IIO3UIIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErMUECKOE IOBEACHHME B PA3IMYHBIX CUTYaLUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbI€ YHUBePCAJIbHbIE YYeOHbIE 1 CTBUSA

Camoopranu3anus:

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

— CaMOCTOATEIbHO COCTABJIATH IIJIaH PEIIEHUS pAaCYETHBIX U KAUECTBEHHBIX 3a]1a4, TUIaH
BBITIOJIHEHUS] MPAKTHYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;

— J1aBaTh OLICHKY HOBBIM CUTYaLlUsM;

— paclMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

— JIenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a peIIeHuE;

— OIICHUBATh NMPUOOPETEHHBIN OIIBIT;

— cnoco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO JSPYIUIMH B o0jactu (pusmkw,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTELIEKT:

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTHh KOPPEKTUBHI B JESITEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENSIM;

— BIAJETh HaBbIKAMU II03HABATENBHOM pe(IeKCHMH KaK OCO3HaHMs COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U OCHOBAHMIA;

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

— YMETb OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKCHHUIO;



— MPUHAMATh MOTHBBI H apTyMEHTHI IPYTHX MPU aHAIHU3€ Pe3yIbTaTOB JIEATEIbHOCTH;

— MpPUHUMATH ceOsl, MOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA,

— MPUHAMATh MOTHBBI H apTyMEHTHI IPYTHX MPU aHAIHU3€ Pe3yIbTaTOB JIEATEIbHOCTH;

— TPU3HABATH CBOE MPABO U MPABO JIPYTUX Ha OLIHOKH.

B mpornecce gocTrkeHust IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTrPaMMBbI 1O (pr3nKe 1ist
YPOBHSI CpeAHEro obmiero oopa3oBaHusi y 0OydaOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
MHTEIJIEKT, IPeIIoIaralonmi copMHUPOBAHHOCTb:

— CaMOCO3HaHHWSA, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJCTh HAIPABICHHUS PAa3BUTHS COOCTBEHHOM SMOLMOHAIBHON cdepbl, OBbITH
YBEpPEHHBIM B cebe;

— CaMOpPETyJIHpPOBaHMS,  BKJIIOYAIOUIETO  CaMOKOHTPOJb, YMEHUE  INPUHHMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEICHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHHSIM U MTPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

— BHYTpPEHHEW MOTHMBALIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JIOCTHKECHHUIO LIEIH U YCIIEXY,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEH;

— DMIIATHH, BKIFOYAIOIIEH CIIOCOOHOCTH MOHUMATh SMOLIMOHAIIBHOE COCTOSHUE APYTUX,
YUHUTBIBATh €TI0 TP OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

— COLMAJBbHBIX HABBIKOB, BKJIOYAIOLIMX CHOCOOHOCTh BBICTPAaWBAaTh OTHOUICHUS C
JIPYTUMH JTIOJBMH, 3800TUTHCA, TIPOSIBIIATS HHTEPEC M Pa3peIaTh KOH(PIUKTHL.

INPEAMETHBIE PE3YJIbTATbHI

K xonny oOyuyenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha YriIyOJIEHHOM ypOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUM:

— TOHUMAaTh pPOJIb (UMK B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIHMAIBLHON U
ATUYECKON cepax NeSTeTbHOCTH YeJIOBEeKa, POJib M MECTO (DM3WKH B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, POJb ACTPOHOMHUHM B INPAKTUYECKOW NEATEIBHOCTH YEJIOBEKAa M JalbHEHIIeM
HAay4YHO-TEXHUYECKOM  pPAa3BUTHH, 3HAYEHHE ONMMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIBHOM M TMPOrHOCTUYECKOW (QYHKIUH (DU3MUECKOW TEOpUH — 3JIEKTPOIUHAMMKH,
CIIENUAIbHON TEOPUU OTHOCHTEIIBHOCTH, KBAaHTOBOW (PU3MKH, pOih (U3HUYECKON TEOpHUU B
(bopMHpOBAaHUY MTPEICTABICHUN O (PU3NUECKON KAPTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpa
B 00IIIEM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHHUH O IPUPO/IE;

— pas3nuyarh YCIOBUS NPUMEHHMOCTH Mojenell (QU3MdYeckux Tel U TMPOIECCOB
(ABNIEHMIT): OJHOPOIHOE D3JICKTPUYECKOE M OJHOPOAHOE MArHMUTHOE IIOJIS, TapMOHHYECKHE
Koje0aHusl, MaTeMaTUYeCKUN MAasTHUK, HA€aJbHBIA MPYXKUHHBIA MasSTHUK, T'apMOHHYECKHE
BOJIHBI, H/ICAIbHBIA KOJeOaTeIbHBIN KOHTYp, TOHKAs JIMH3a, MOJEJeH aToMa, aTOMHOTO sijipa U
KBAaHTOBOM MOJICJIN CBETA;

— pas3nuyarth ycioBuUsS (TPaHUIBI, O0JACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MIOHUMATh BCEOOIMI XapakTep (yHAAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTH MCIIOIb30BaHUS
YaCTHBIX 3aKOHOB;

— AHAJIW3HUPOBATH U OOBICHATH 3JICKTPOMATHUTHBIC MPOIECCHl U SIBICHUS, HCIIONB3Ys
OCHOBHBIE TOJIOXEHHUS ¥ 3aKOHBI 3JIEKTPOJUHAMUKU U CHEUAIBHON TEOPUH OTHOCUTEIbHOCTU
(3aKOH coOXpaHEHMsI DJJIEKTpHYECKOro 3apsiia, cuina Awmmepa, cuna Jlopenma, 3akoH
AJIEKTPOMAarHUTHOW WHAYKUMH, npaBwio Jlenna, cBa3p OJIC caMOMHAYKIMM B 3JIEMEHTE
3JIEKTPUYECKOM LIEMH CO CKOPOCTBIO M3MEHEHUS CHJIBI TOKA, MOCTYJNAaThl CHEUUAIbHON TEOPUH
OTHOCHUTEJIbHOCTH DUHILTEHHA);

— aHaNM3UpOBaThb U OOBSACHATH KBAHTOBBIE IMPOLECCHl U SBJICHHS, HCIOJb3YS
MOJIOXKEHHUSI KBaHTOBOH (Gu3uku (ypaBHeHHE DWHIITEHHA 1 (oTod(PderTa, mepBhiii U BTOPOM
noctynartel bopa, TpUHIMI COOTHOLIEHWS HeomnpeaenéHHocredd ['eif3enOepra, 3aKOHBI



COXpPAHEHHUs 3apsAIOBOIO M MAacCOBOIO YHCEI W DJHEPruu B SIEPHBIX pEaklusX, 3aKOH
pPaauoaKTUBHOTO pacraja);

— ONUCHIBaTh  ()U3MYECKHUE TPOLECCHl U SBICHUS, HUCIOJB3YS  BEIUYHHBL:
HaMpPsSKEHHOCTh AJIEKTPUUECKOTO TOJISI, MOTEHUUAN 3JIEKTPOCTATUYECKOro TOJisA, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABMKYIIAS CHJIA, UHAYKIUS MAarHUTHOTO IOJISl, MATHUTHBINA MTOTOK, CHJIA
AmMrnepa, UHIYKTUBHOCTb, 3JIEKTPOABUKYILAS CHJIA CAMOUHIYKLIMH, SHEPTUs MATHUTHOTO TOJIS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS YHEPIHsi, SHEPTUs MOKOS CBOOOAHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC (JOTOHA, MACCOBOE YHCIIO U 3apsi sIAPA, SHEPTHUS CBS3H sI/Ipa;

— OOBSICHATH OCOOCHHOCTH TPOTEKAaHWUS (U3MUYECKUX SBICHUN: SJIECKTPOMArHUTHAs
UHAYKINSI, CAMOUHIYKIIMS, PE30HAHC, UHTephEpEeHLUs BOJIH, Tudpakuus, TUCHepcus, MOIHOoe
BHYTpPEHHEE OTpakeHHe, GoTroanekrpuueckuii s3¢pdext (porodaddekr), anppa- u 6era-pacmasi
a1ep, raMMa-u3iaydeHue saep, pusndeckue MpUHIKIIBI CIEKTPAIbHOTO aHaIKu3a U paboThI J1a3epa;

— ONpeleNsTh HANpaBiICHUE UHAYKIIMM MATHUTHOTO MOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinsl JlopeHna;

— CTpPOUTHh HU300pa)KeHHE, CO3/1aBaeMO€ IIJIOCKMM 3€pKajioM, TOHKOW JIMH30M, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKU;

— IPUMEHATH OCHOBOMOJIArarouMe aCTPOHOMUYECKHE MOHATHS, TEOPUH U 3aKOHBI JUIS
aHaiM3a U OOBSICHEHUA (UINYECKUX MPOILECCOB, MPOUCXOASIIMX B 3BE3/aX, B 3BE3NHBIX
CUCTEMaXx, B MEXKTAIAKTHUECKOH CpeJie; NBIKEHUSI HEOSCHBIX Tell, SBOJIIOINH 3BE31 M BeeneHHO;

— TMPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH C HCIOJIb30BAHHEM
OpsIMBIX U3MEPEHHM, MPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (DU3MUYECKHUX BEIMYMH B BUIEC TPaPUKOB C YIETOM aOCOTIOTHBIX
MOTPELTHOCTEN U3MEPEHUH, 1€TIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;

— TPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (PU3MUECKHX BEIMYMH, TPHU STOM BBIOMpATH
ONTUMATBHBIA METOJI W3MEpPEHUs, OLICHWBATh a0COIIOTHBIE M OTHOCUTEIBHBIE TMOTPEITHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHN;

— TMPOBOJUTH ONBITHI MO MPOBEPKE MPEUIOKEHHON TUMOTE3bl: IUJIAHUPOBATh
OKCIIEPUMEHT, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, AaHAJM3UPOBATh IONyYEHHBIC
Pe3yAbTaThl U JIeJaTh BBIBOJ O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

— ONUCHIBaTh METO/IbI MOJYYEHHs] HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

— co0Ouroath mpaBuiia 0€30MacHOTO TPy/aa MpU MPOBEICHUH HCCIEIOBAaHUN B paMKax
yu4eOHOr0  JKCIEepUMEHTa, TMpaKTUKymMa U  Yy4eOHO-MCCIEAOBATEIbCKOM ©  MPOCKTHOU
JESITEIbHOCTH C UCIOJIb30BAaHNEM U3MEPHUTENBHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBaHMUS;

— pemarh pacu€THBIC 3aJa4d C SBHO 33laHHOM W HESBHO 3aJaHHOW (PU3UYECKOM
MOJIeJIbI0: Ha OCHOBAaHMU aHalM3a YCJOBHs BBIOMpaTh (U3NYECKUE MOJIENH, OTBEHAIOIINE
TpeOOBaHUSM 3a/la4l, TPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH H TOCTYJaThl
buznyecKux TeopUuil MpH UCIOIB30BAHUN MAaTEMAaTUYECKUX METO/IOB peUIeHUs 3a1a4, IPOBOIUTh
pacy€Thl Ha OCHOBAaHUU HMMEIOLIUXCS JAHHBIX, aHAJIU3UPOBATH PE3YyJIbTaThl U KOPPEKTUPOBATh
METO/IbI PEICHUS] C YIETOM MOJTYYEHHBIX PE3YIbTaTOB;

— pemath Ka4eCTBEHHBIC 3a]]a4, TPEOYIOIINE MPUMEHEHUS 3HAHUHN U3 Pa3HBIX Pa3/eioB
Kypca (M3HWKH, a TaK)KE HMHTETpallid 3HAHWUH W3 JAPYruX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
LMKJIA: BBICTPAaUBAaTh JIOTMYECKYIO LIEMIOYKY PACCYXKIACHUN C ONOPOM Ha W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

— HCNOJb30BaTh TEOPETUYECKUE 3HAHUSA Uil OOBACHEHUS OCHOBHBIX MPHUHIIMIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX MPOIIECCOB;

— TPUBOAWTH MPHUMEPHI BKJIaJa POCCHUHCKUX H 3apyOexHBIX YYEHBIX-PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE TEXHUKUH U
TEXHOJIOTHIA;



— QaHAIM3MPOBAaTh M OICHWBATh IOCIEACTBUS OBITOBOW U IMPOU3BOACTBEHHON
NeSITeIbHOCTH YEJIOBEKa, CBA3aHHOM C (PM3MYECKHMHU MPOLIECCAMHU, C MO3UIUI IKOIOTHYECKOM
0€30I1aCHOCTH, NPEJCTABICHUH O PALMOHATIBHOM IMPUPOAONOIb30BAHUH, A TAKXKE Pa3yMHOM
UCTIOJIb30BaHUU JIOCTH)KEHUH HAYKW M TEXHOJOTHH ISl NalbHEHIIEro pa3BUTHS YeJIOBEYECKOTO
00111eCTBa;

— TPHUMEHATH pa3IMyHbIe CIIOCOOBI paboTHI ¢ HH(pOpMAIHel (PU3NIECKOTO COACPIKaHUS
C HCIIOJNIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, MPHU 3TOM HCIOJIH30BATh
COBpPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTMU Uil IMOMCKA, NEepepadOTKU U NPEebsBICHUS
y4eOHOIl ¥ HaydyHO-TIONMYNSpHOM HMH(OpPMAIUU, CTPYKTYpUPOBaHMS M HHTEPIpPETALHH
UHpOpMALlUY, TIOJIyYCHHOM M3 pa3IM4YHbIX HCTOYHUKOB, KPUTHUYECKH AaHAIM3HPOBATH
NOJy4aeMyro MH(OpMAIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a MCTOUYHUKA UH(OpMaIH;

— TMpOSBIATH OPraHU3AI[MOHHBIE W II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHMW B  TPOIECCE BBIMOJHEHHS MPOCKTHBIX U y4eOHO-
HCCIIEI0OBATENLCKUX padoT;

— paboTaTh B TpyIIE C UCIOJHEHHEM PA3IMYHBIX COLUAIBHBIX POJIeH, MIaHUPOBATH
paboTy rpynmsl, palMOHAIBHO paclpeleNiaTh AEATENbHOCTh B HECTAaHIAPTHBIX CUTYaILMsX,
aJICKBaTHO OIICHMBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIBI B pPEIIEHUE paccMaTpUBaeMOn
poOJIeMBI;

— TMpOSBIATH MOTHBALMIO K Oyaymied mnpodeccHoHaNnbHOM — eATeNbHOCTH — I10
CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

COJIEP)KAHUE YUYEBHOI'O IPEIMETA «®U3UKA. YIJTYBJIEHHBIA YPOBEHb»
11 KJIACC

Paznen 1. DaekTpoanHaMuka.

Tema 1. Maznummnoe none.

B3anmoneicTBie MOCTOSHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarnuTHoOE MoOJe.
Bekxrop MaruuTHON MHAYKIUU. [[puHIUIT Cynepno3uliui MarHUTHBIX MOJed. JIMNHUYM MarHUTHOM
WHIYKIUU.

MaruuTtHoe 1oJsie IpOBOJHUKA C TOKOM (MPSMOTO MPOBOAHHMKA, KATYIIKH U KPYrOBOIO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOIYJIb.

Cuna JlopeHua, €€ HampaBieHME WU MOAYNb. [IBUKEHHE 3apsHKEHHOM YacTHIBl B
OJIHOPOJTHOM MarHuTHOM mojie. PabGota cumsl Jlopenma.

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

TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MAarHuTOB, JJIEKTPOMATHUTOB, TECTEP-MYIbTUMETP, JIIEKTPOABHTaTEeNb SIKOOU, yCKOpUTEIU
3JIEMEHTaPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUN HMHIYKOMM MarHUTHOTO TMIOJSI TOJIOCOBOTO W MOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMII MarHUTHOM MHAYKUMHM TOJSL JUIMHHOTO MPSIMOTO TNPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlenicTBue cuiel JIopeHIa Ha HOHBI SJIEKTPOJIMTA.

Habnroienue ABMKeHUs My4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD ACHCTBUS ANEKTPOU3MEPUTEIBHOTO IPUOOPAa MArHUTOSICKTPUUECKOH CUCTEMBI.



Yuenuueckuii sxcnepumenm, nadbopamopnsie padomeol, PAKMUKYM.

HccnegoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOKCTB (heppOMarHeTHKOB.

WccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl AMmepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbl AMIIepa.

Tema 2. Inekmpomaznumnan uHOyKyus.

SIBneHue 31eKTpOMarHUTHON MHAYKUMHU. [IoTOK BekTOopa MarHMTHOM MHAYKIMH. DJIC
WHIYKIUU. 3aKOH JIEKTPOMAarHUTHON nHAYKIMU Papazaes. BuxpeBoe snekTpuyeckoe nosie. Toku
Dyxo.

OJIC MHAYKIIMY B MPOBOIHUKE, JBHXKYIIEMCS] B OJJHOPOJIHOM MarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. Karymka WHIYKTHBHOCTH B LENHM IOCTOSIHHOIO TOKa. SIBieHue
camounaykiuu. I/]C caMOUHTyKIIUH.

OHeprust MarHUTHOT'O MOJIS KATYLIKHA C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: WHAYKIIMOHHAS IIeYb,
COJICHOU/I, 3alIUTa OT 3JCKTPU3ALMH TEJ IPH JIBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmonenue sSBiIeHUS SJICKTPOMArHUTHON HHTYKITUH.

Uccnenosanue 3aBucumoctd DJIC MHAYKIUM OT CKOPOCTH HM3MEHEHHSI MarHUTHOTO
MOTOKa.

[IpaBuio Jlenna.

[Tagenre MarauTa B aTIOMUHUEBOM (MeHOM) Tpyode.

SIBrieHME CAaMOMHTYKIIN Y.

Hccnenoanue 3asucumoctd J/]C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B
LEIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomeol, RPAKMUKYM.

HccnenoBanue SBIEHUS 31€KTPOMarHUTHON MHIYKINU.

Omnpenenenne UHIYKIUA BUXPEBOTO MATHUTHOTO TIOJISL.

HccnenoBanue sSBIE€HNS CAMOMHIYKLIHAH.

COopka Mo/IeTH SIIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zgen 2. Kosre0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebanus. KuHemartwdeckoe ¥ JUHAMHYECKOE  OMUCAHUE.
DHepreTuyeckoe onucaHue (3aKoH COXpaHEeHNUs MEXaHUYEeCKON SHeprun). BeIBo AMHAMHYECKOTO
OTHMCAHUS TAPMOHUYECKHUX KOJIEOaHUH U3 X IHEPreTUYECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Amruntyna u ¢asa konebanuit. CB3b aMIUTMTYIbI KOJCOAHUN MCXOAHOW BEITUYHHBI C
aMIUTUTYIaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHHSL.

[Tepuon n yactora konebanuii. [leproa MabIx CBOOOIHBIX KOJIEOAHMI MATEMaTHIECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KONeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsTne o 3aryxaromux KojebaHusax. BreiHyXneHHble KoyiebaHus. Pe3oHaHc.
Pe3zonanchas kpuBas. BnusHue 3aTyxaHusi Ha BUJ pe30HaHCHON KPUBOH. ABTOKOJIEOaHMS.

TexHUUeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: METPOHOM, Yachl, Kayelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3amuch KonebaTeTbHOTO JBUKCHHUSL.

Habmoienne He3aBUCMMOCTH MepHOJia MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.



HccnenoBanue 3aTyxaromux KojaeOaH!i 1 3aBUCIMOCTH MEpH0/ia CBOOOIHBIX KOJeOaHun
OT COITPOTHUBIICHHUS.

HccnenoBanue konebaHuil rpy3a Ha MacCHBHOM NpYKUHE C IENbi0 (OPMHPOBAHUS
IpeJcTaBIeHU 00 naeabHON MOJIENIN PY)KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHUs YPHEPTUH NPH KoJeOaHHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmonenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomeol, nPAKMuKym.

W3mepenue neproaa cBOOOIHBIX KOJIeOAHUI HUTSIHOTO U MIPY)KUHHOTO MasiTHUKOB.

N3ydenue 3aK0HOB ABMKEHUS TeJa B X0/1€ KoJieOaHUI Ha yIIpyrom mojBece.

N3yuenune nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue sHEPTUH B MPY>KUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaIONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnsle Ko1e0anus.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B UACATHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYZABI 3apsja KOHJEHcaTopa ¢
aMIUIUTY/IOM CHUJIbI TOKA B KOJI€0ATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHHUsI YPHEPTUHU B UCATLHOM KOJIEOATEIbHOM KOHTYPE.

3aryxamomue JJIeKTPOMarHuTHele KojiebaHus. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

[Tepemennblii TOK. MONIHOCTP TEPEMEHHOTO TOKa. AMIUIUTYJHOE M JIEHCTBYIOIIEE
3HaYCHHE CWJIbI TOKA U HAINPSDKEHUS TIPU PA3IMYHON (OopMe 3aBHCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CuHyconganbHbIi nepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KAaTyIIKa HHIYKTUBHOCTU
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

Wneanbublii Tpancdopmatop. [IponsBoacTBo, nepenavya u noTpeOiIeHne dIEKTPUYECKON
SHEPTHH.

DKOJIOTMYECKHE PUCKU MPU IPOU3BOJICTBE 3JIEKTpOodHEpruu. KynbTypa HCIOIb30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

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

Jemoncmpayuu.

CB0oOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMUS.

3aBHCHUMOCTB YaCTOThI CBOOOTHBIX KOJIEOaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpamMmsbl 3JIEKTPOMArHUTHBIX KOJICOaHUM.

['enepaTop He3aTyXalOMMX JIEKTPOMATHUTHBIX KOJIeOaHMA.

Mopaenp 37eKTpOMarHuTHOro0 reHepaTopa.

BhIHyX1€HHBIE CHHYCOMIAIbHBIE KOJIEOaHNUs.

Pesucrop, karynika HHIyKTUBHOCTH U KOHJIEHCATOP B LIEMH NEPEMEHHOTO TOKA.

Pe3oHaHc mpu mociaen0BaTENIbHOM COEIMHEHUHU PE3UCTOPA, KAaTyLIIKW MHIYKTUBHOCTU U
KOH/JIEHCATOopA.

VY CTpoHCTBO M MPUHIIMIT ACHCTBHS TpaHChopMaTopa.

Mopenb TuHUY NEKTPOoIIepeaauH.

Yuenuueckuit sxcnepumenm, nadopamopnisie pabomaul, npaKmuKym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa YEPE3 MOCIEI0BATENbHO COEAMHEHHbBIE KOHEHCATOD,
KAaTYLIKY ¥ PE3UCTOP.

HaGmntoneHnue 371eKTpOMarHuTHOTO Pe30HaHcA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOI0 TOKa.



Tema 3. Mexanuueckue u 371eKmpoMazZHuUMHblE 60JIHbL.

MexaHuueckrue BOJHBI, YCIOBUSI UX pacnpocTpaHeHus. [lomepeunble M MpoJoJbHBIE
BoJIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHs U AJuHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpaKeHHUe, IpeJIoMIICHUE, HHTEPPEPEHITUI U TUPPAKITHUI.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHbBIE BOJHBI. Y CIOBUSL M3JIYYCHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAaXEHUE, MPEJIOMIICHHE, MOJIApU3alus,
uHTephepeHIns U TudpaKiius.

[lIxana snekTpoMarHUTHBIX BOJH. [IprMeHEHHE 3IEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIBI paIUOCBS3U U TENEBUACHUS. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue ycTpoiicTBa M IPAKTHUECKOE NMPUMEHEHHE: MY3bIKAIbHbIE HHCTPYMEHTHI,
pamap, paguonpuéMHUK, TeleBH30p, aHTeHHa, Ttenedon, CBY-meub, yibTpa3BykoBas
JIMAarHOCTHKA B TEXHUKE U METUIIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTpPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtonieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

Habntoienue oTpakeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunn 1 Iuppakiind MEXaHUYECKHX BOJIH.

AKYCTUYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOM
Kosie0aHui.

HccnenoBanme CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH: OTpak€HUE, TpeJoMIICHHE,
noJsipuzaus, Tudpakuus, tHTepdepeHus.

O6nHapyxeHre nHPpPaKpacHOTO U YIbTPa()HOIETOBOTO U3TyUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaol, npaKmuxKym.

N3ydeHue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pPAcCIpOCTPAaHEHUE CBETA B OQHOPOAHOU cpene. Jlyd cBera. TodeuHblil
HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OoTpakeHHs cBeTa. [locTpoeHune H300paKeHUH B IUIOCKOM
3epkaie. Chepruueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TPENOMIICHUS cBeTa. AOCOMIOTHBIA IIOKa3aTelsb
npenomiieHusi. OTHOCUTENbHBIN MMOKa3arens mnperaomieHus. [loCTOSHCTBO 4YacTOTHI CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU NIEPEXO/IE€ MOHOXPOMATUYECKOIO0 CBETA YEpE3 IpPaHULly pas3zaeia
JBYX ONTUYECKUX CpE.

Xon nyueit B mpusMme. [ucnepenst ceera. CoxHbIH coctaB 6eoro cera. Liser.

[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroa NoJHOrO BHYTPEHHETO OTPAXKEHUS.

CoOuparomme W pacceuBaroniye JHUH3bL. ToHKas nuH3a. DOKYCHOE pAacCTOSHUE U
ONTHUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOHM cdepuueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO ITOKA3aTeNsl IPEIOMIICHUS.

dopmyJia TOHKOH JMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.



Xox Jiyda, IpOLIEIIETO JIMH3Y IO IPOU3BOJIBLHBIM YIJIOM K €€ ITIaBHOM ONTUYECKON OCH.
[TocTpoenue n3o0pakeHUi TOUYKH U OTPE3Ka MPSMOKN B COOMPAIOIINX U PACCEUBAIONITUX JIMH3AX U
WX CHCTEeMaXx.

OnTtuueckue nmpubopkl. Pazpenraromnias cnocoOHOCTh. [71a3 kKak onTHYeckasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontmka. WaTepdepenums cBera. KorepeHTHBIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JABYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl Kjaccuueckux HHTEp(HEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakiuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuuyeckue yCTpOHCTBA M TEXHOJIOTMYECKHWE MPOLECCHl: OYKH, JIyMa, MEPHUCKOIL,
doToanmapar, MUKPOCKOII, TPOSKIIMOHHBII arapar, MpOoCBETICHUE ONITUKH, BOJJOKOHHAS ONTHKA,
nudpakIMoHHAas peréTKa.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHUS CBETA.

HccnenoBanue npeioMiaeHus CBETA.

Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

NccnepoBanue xoa CBETOBBIX MYYKOB Yepe3 IIOCKONAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.

Mopenu MUKpOCKoOMa, TEIECKOIA.

HaGmronenue nnrepdepeHimm ceera.

HaOmroienre BETOB TOHKUX IUIEHOK.

Ha6monenue qudpakuum cBerta.

N3yuenne quQpakinOHHON PEIIETKH.

Ha6mronenue audpakiinOHHOTO CIIEKTpa.

HaGmonenue aucnepcuu cBera.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHue noAsIPOUIOB AJII U3YUYEHUSI MEXaHUUECKUX HAIMPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuxKym.

N3mepenne nokazaresns MpeoMIICHUs CTEKIIA.

HccnenoBanme 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIeCTBa (Ha MpUMepe KUAKUX
JIVH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonydenne n300pakeHus B CUCTEME U3 TUIOCKOTO 3€PKaia U JIMH3HIL.

[Tonydenue n3o0paxeHus B CUCTEME U3 ABYX JIMH3.

KonctpynpoBaHue TenecKOMMUeCKUX CUCTEM.

Ha6monenue aqudpakumuu, nHTEpGEPEHITNN U TIOJIIPU3AIMHN CBETA.

N3yuenue nonsipuzanuu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTH AUAJIEKTPUKA.

N3ydenue nutepepeHny 1a3epHOro U3TYYeHUS Ha ABYX LIENSX.

HaGmonenue aucriepcum.

Hab6mronenue u uccnenoBanne nupakiimOHHOTO CIIEKTpA.

N3mepenne mMHbBI CBETOBOM BOJIHBI.

[TonydeHue cnekTpa U3JIydyeHus: CBETOINO0/1a IPH MOMOIIY AU(PPaKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI CIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHWUKHU. [locTynmarel cnenuanbHOM TEopuu
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  wHTepBasl. [IpeoOpasoBanus Jlopenma. YcioBue
OpUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHU U COKpaIlEHUE
JUTMHBI.



DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MACChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIE INPUEMHHUKY,
YCKOPUTEINHN 3apsHKEHHBIX YaCTHII.

Y4eHU4ecKuil SKCIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

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

Pazgen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-eonnoeoit oyanusm.

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

®oTOHBI. DHEPTHS U UMITYJILC (OTOHA.

®otordpdext. OnbiThl A. I'. Ctonerosa. 3akoHbl poTorddekTa. YpaBHeHHE DUHIITEHHA
st potorpdexra. «KpacHas rpanuiay horodddekra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJICHHME CBeTa Ha aOCONIOTHO IMOIVIOMIAIOUIYI0 WU
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

Bonnoseie cBoiicTBa yactull. Bonnsl ne bpoia. [[nuna BoiaHbl e bpoiuist u pasmepsl
00J1aCTH JIOKJIM3aIuY ABUXKYIIEHcs yacTullbl. KopryckynspHo-BoHOBOM nyanu3M. Judpaxiuys
AJIEKTPOHOB Ha KpUCTaJUIAX.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenénnocTeit [ elizendepra.

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

Jemoncmpayuu.

®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

NccnenoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS OJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, 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. [ imtanerapuas moaens atoma Pesepdopaa.

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

Bunel criektpoB. CIEKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE ¥ BBIHYXJEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIEKTPAJIbHBIA aHAIIN3
(cieKkTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jemoncmpayuu.

Mopenb onbiTa Peszepdopna.

HaGmroienne nuHeHyaThIX CIIEKTPOB.

Y CTpoicTBO M IEMCTBHE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Omnpenenenre QJIMHBI BOJIHBI JIA3EPHOTO U3JIY4YECHHUS.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomeol, nPAKMUKyMm.

HabmtoneHune nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3peskeHHOr0 aTOMAPHOTO BOJIOPOJA U U3MEPEHUE MTOCTOSTHHON
Punbepra.

Tema 3. @uzuka amomHo20 A0PaA u I1EMEHMAPHBIX YACHUY,.



Hyknonnas monens sigpa I'eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe YUCIO sSpa.
H3oToms!.

PagnoakTuBHOCTB. Anb(ha-pacnaj. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIy4eHHUE.

3aKkOH paJMOaKTUBHOIO pacnajna. PaavoakTuBHblE H30TONBI B mpupone. CBoiicTBa
MOHM3UPYIOLIETO U3JIyYCHHs. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHUu3Mbl. ECTECTBEHHBIN
¢don uznydenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsbie cuibl. [ledekT macchr spa.

Snepubie peakuuu. Jlenenne u cuHTe3 snep. Snepueie peakTopsl. [IpoGiembl
YIPAaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJOTHYECKHE AaCleKThl Ppa3BUTHs  SACPHOU
DHEPrETHUKHU.

MeTobl pETUCTPALMK U UCCIIEJOBAHNS SJIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTAIbHBIE B3aUMOJIEUCTBUs. bapruoHbl, Me30HbI U JienToHbL. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-TJItOOHHAsI MOJIE€NIb aIPOHOB.

®dusuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnuncTBO DM3MYecKoil KapTHHBI MHpA.

TexHudeckue ycTpoucTBa U TEXHOJIOTMYECKUE MPOLECCH: JO3UMETpP, KaMepa Bumibcona,
ANEpHBIA  PEAKTOp, TEPMOSIIEPHBIM peakTop, aTromMHas Oom0a, MarHUTHO-pE30HaHCHAs
TOMOTpadus.

Yuenuueckuit saxcnepumenm, nabopamopnisie pabomaul, npaKmuKym.

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (hOoTOTrpadusiM).

HccnenoBanue paiuoakTUBHOTO (pOHA € UCIOJIB30BaHUEM J03UMETPA.

W3yuenue noriomieHus: 6eTa-4yacTUll aTlOMUHUEM.

Du3nYeCKHl MPAKTUKYM.

Crnioco0b1 n3MepeHus GU3NUECKUX BEJTHMUUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB U  KOMIBIOTEPHBIX JaTUYUMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHHi  ¢u3ndyeckux BenuuuH. OIeHKa TpaHHIl
MOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIEIOBaHUN 3aBHCUMOCTEH  (pru3nyecKux
BEJIMYMH, MIPOBEpKa MPEIIOKEHHBIX T'MIIOTe3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMaTHUYECKUX
pazzaenax «Y4YeHUYEeCKU HIKCIIEPUMEHT, JIAOOPAaTOPHBIE paObOTHI, MPAKTUKYM).

O6o0maree NnoBTOpPEeHNUE.

O6oOmienne W cUcTEMaTHU3alusl COJACpXKAHUSA  Pa3lenoB  Kypca «MexaHHKa,
«MonekynsapHas (pu3MKa ¥ TepMOJUHAMHUKA», «DIEKTpoanHaMHKay, «KoiaeOaHUs U BOJHBIY,
«OCHOBBI CHENHMATBHOW TEOPHUH OTHOCHUTENbHOCTH», «KBaHTOBas Qu3uKa», «IIEMEHTHI
aCTPOHOMMH U acTPO(UZUKI».

Ponp Qu3uku M acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIHMAIBLHOU H
THUYECKON chepax NesITeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOU
HAY4YHOH KapTWHE MHpa, 3HAUEHUE OINMUCATEIbHOH, CHUCTEMAaTU3UPYIOIIeH, OOBSCHUTENBHON U
MPOTHOCTUYECKON (QDYHKIHMI (U3UIECKON TEOpUH, POJib (PU3NUECKOM TeOpUU B (OPMHUPOBAHUU
npecTaBiIeHuit 0 pru3nyeckol KapTuHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00ILEM ATy
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3U.

Nzyuenune xypca pusuku yrinyoséHHOTo ypoBHS B 11 Kilacce oCyIIecTBIsICTCS ¢ yU4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpedmemuvie nOHAMUA, C6AZAHHDIE C U3YUEHUEM MEMOO008 HAYUHO20 NOZHAHUA:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npuOopsI, UdpoBast 1ad0paToOpHs.



Mamemamuka: pelieHue CUCTEMBbl ypaBHEHHH. Tpuronomerpuyeckie GyHKIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BeKTopbl M HuX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIE 3EMEHTAPHBIX (DYHKIUIL.
[Tpu3Haku no100us TPEYrOJILHUKOB, ONPEAEICHHE TUIOMAAN INIOCKUX GUryp U 00bEMa Tell.

Buonozusa: snekrpuueckue sIBICHUS B KUBOW MpHUpPOAE, KojeOaTeabHbIE TBU)KECHUS B
YKUBOU NPUPOAE, IKOJIOTHUECKNE PUCKH IIPU IPOU3BOACTBE MIEKTPOIHEPIUH, HIEKTPOMATHUTHOE
3arpsI3HEHUE OKPYKAIOLICH Cpenbl, YJIbTPa3ByKOBas AMArHOCTUKA B MEIULIMHE, ONTHYECKUE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTa/UIMYECKas CTPYKTypa TBEPABIX TeEI,
MEXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIM3.

TI'eozpaghusa: marauTHBIE MOMIOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, (oTOoChEMKA 3eMHOM
MOBEPXHOCTH, cericmorpad.

Texnono2ua: NpUMEHEHUE IOCTOSHHBIX MArHUTOB, 2JIEKTPOMAarHuTOB, dJIEKTPOABUTATEIIb
SxoOu, reHepaTOop MEPEMEHHOIO0 TOKa, WHAYKIMOHHAs Ieyb, JIMHUM 3JEeKTpolepenady,
ANIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasl IUArHOCTHKAa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
coJHeyHast 6aTapesi, CIyTHUKOBBIC IPUEMHHKH, sIIEPHAsI SHEPTETUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHSL.



TEMATHYECKOE INTAHUPOBAHHE

11 KUIACC
KoJsnvecTBO 4acoB BocnurareabHbIi NOTEHIHAT
Ne Haumenopanue K Mpairuec DJIeKTPOHHbIE (HU(ppoBHIE)
., Pa3aesaoB M TeM OHTPOIL  kne p P pp
n/n - Bcero HbIe padoThI o0pa3oBaTejbHbIE Pecypehl
padoThl
Paznen 1. JIEKTPOANHAMUKA
1.1 MarsauTHoe 1noJje 11 1 https://interneturok.ru/ I'paxknanckoe BoCIHTAHTE
http://school-collection.edu.ru/ -opMHupOBaHHE POCCHICKON TpaXJaHCKON
https://www.mozaweb.com/ru/ WIEHTUYHOCTH, IIPHHAJIEXHOCTH K OOIHOCTH
https://www.youtube.com/@getaclassphys rpaxaan Poccuiickoit denepanum;
12 DJIeKTPOMArHUTHAS 12 1 https://educont.ru/ -(opMHpPOBaHHE POCCHIMCKON TPaXIaHCKOM
: HHIYKIISA https://education.varwin.com/ru/ HUIICHTUYHOCTH, IPUHAUICKHOCTH K HAPOLY
https://www.yaklass.ru/ Poccun Kak HCTOYHHKY BIIACTH B PoccHiickom
https://www.powtoon.com/ roCymapcTBe U CyOBEKTY ThICAUEICTHEN
https://resh.edu.ru/ POCCHICKOHN rocy1apCcTBEHHOCTH;
-(hbopMupoBaHUe yBaXKEHUS K TIpaBaMm,
Hroro no pasneny 23 cB060/1aM ¥ 0OA3aHHOCTSIM TPAXKTAHHHA
Paznen 2. KOJIEBAHUSI 1 BOJIHBI Poceun . .
MexaHnuueckue https://interneturok.ru/ “bopmupoBanue NpasoBoii H NOIMTHICCKON
21 8 ; - KYJIBTYPBHIL.
KoJIeOaHust http://school-collection.edu.ru/
. IIaTrpuoTnyeckoe BoCIUTaHHE
DIIEKTPOMArHUTHBIE https://www.mozaweb.com/ru/ ~OPMHPOBANTE TIOBBH K POTHOMY Kpaio:
2.2 KONe6aHHs 17 https://www.youtube.com/@getaclassphys ) q)opan oBaHIe TOGEH K II)’OZ[I/IHe'y pato;
https://educont.ru/ PMHP S )
MexaHuueckue u - . -popMupoBaH#ue JIIOOBU K CBOEMY HAPOY;
https://education.varwin.com/ru/
2.3 JJIEKTPOMAarHUTHbIE 17 1 : -(opMHpOBaHHUE YBaXKEHUS, TOJCPAHTHOCTH K
BOUHBL https://www.yaklass.ru/ naposam Poccur:
https://www.powtoon.com/ ’
2.4 OnTuka 32 1 httDS'//resh edu.ru/ ~UCTOPHUYICCKOC IMPOCBCIICHUE,
: = -(opMupOBaHHE POCCHIICKOTO HALMOHATIBHOTO
Hroro no pasaeny 74 HUCTOPUYECKOTO CO3HAHUS;
- -(opMupOBaHHE POCCHIICKON KYJIbTYpPHOM
Paznen 3. OCHOBBI CHEHHIUAJIBHOU TEOPUU OTHOCUTEJBHOCTHU UIEeHTHYHOCTH.
31 Octioss CTO 7 1 http.s:lllnterneturok.ru/ JlyX0BHO-HpPaBCTBEHHOE BOCIIUTAHUE
http://school-collection.edu.ru/



https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
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://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://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

Hroro no pasneny 7

Pazgen 4. KBAHTOBASA ®U3UKA

Kopmyckysspro- https://interneturok.ru/
4.1 2 11 - -
BOJIHOBOM JTyajin3M http://school-collection.edu.ru/
4.2 DusKKa aToMa 12 https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
43 ®u3KKa ATOMHOTO SAPa 1 15 https://education.varwin.com/ru/
. DJIEMEHTAPHBIX YACTHLL https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
Hroro no pasneny 38

Pazgen 5. PUSMUYECKHUI TPAKTUKYM

https://interneturok.ru/

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

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

51 duznyecKuii NpaKTHKYM 10 10 https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro no paszneny 10

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

CucremMaTn3ans 1
71 00001IeHNe TPEIMETHOTO 42
COJICPKAHUS U OTIBITA
JIESITEIILHOCTH,

https://interneturok.ru/

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

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

-popMHpOBaHNE TyXOBHO-HPABCTBEHHOM
KYJBTYPBI,

-opmMupoOBaHHE TPaIULINOHHBIX POCCUHCKUX
CEMEHHBIX IIEHHOCTEH;

-(opMHUpOBaHHUE YECTHOCTH;

-popmupoBaHue 100pOTHI;

-(opmupoBaHHe MUIIOCEPIUS;
-opMHpOBaHHUE CIIPAaBEITNBOCTH;
-popMupoBaHHe OPYKETIOOUST 1
B3aMMOTIOMOIIIH;

-popMHpOBaHNE YBAKEHUS K CTapIINM;
(hopMupoBaHrE YBaXKCHHUS K ITAMSATH TIPEIKOB.
JcTeTHYECKOEe BOCIIUTAHHE
-opMHUpOBaHHE ICTETHUECKOI KYJIBTYPBI;
-IPUOOIIEHHUE K JIYYIIHM 00pa3iiam
OTEYECTBEHHOT'0 UCKYCCTBA;

-NpHOOIIEHHE K JIYYIIHM 00pa3iiaM MUPOBOTO
UCKYCCTBA.

duznyeckoe BocnuTanue, GopmMupoBaHue
KYJbTYPHI 310POBbS H IMOIMOHAIHHOTO
0s1aromoJyyms

-opMHpOBaHHE KyIbTYpHI 3J0POBOTO 00pa3a
JKU3HU,

-(opMHpOBaHUE YMOIIMOHATEHOTO
Omaromonyuns;

-popMHpOBaHHE HABBIKOB OE30IIACHOTO
MOBEJICHUA B IPUPOJHOMN CpEJIE;
-hopMUpPOBaHNE HABBIKOB 0€3011aCHOTO
MOBEJICHUS B COLIMAJILHOMN CPEJIE;
-hopMUpOBaHNE HABBIKOB 0€3011aCHOTO
TIOBEICHUSI B UPE3BBIUAHBIX CUTYaLUSX.
Tpynosoe Bocnuranue

-popMupoBaHHE YBaOXXEHHS K TPYAY;
-opMHpOBaHKE YBaXKCHUS K TPYIAIINMCS;
-opmMHupOBaHKE YBa)KCHHUS K pe3yJIbTaTamMm
TpyzAa (CBOETO U APYTHX JIIOACH);
-OpHEHTANNs Ha TPYAOBYIO NeSTEIHHOCTD;
-OpHEHTaNHs Ha MoJydeHne Ipodeccu;



https://www.mozaweb.com/ru/
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://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://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

MIPHOOPETEHHOTO MTPH
U3YUYCHHUH Kypca PU3UKU
10 - 11 kmaccor

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

-OpUEHTAIHS Ha JIMYHOCTHOE CAMOBBIPAXKCHHE
B IIPOJIYKTHBHOM, HPABCTBECHHO JIOCTOMHOM
TpyAae;

-OpPHEHTAINS Ha JJOCTI)KCHHUE BBIIAIOIIUXCS
pe3yIbTaToB B MPOhecCHOHATEHON
JICSITEIBHOCTH.

JKoJIOTHYecKoe BOCTIMTAHHE
-popMHpOBaHNE HKOJIOTHIECKOHN KYIBTYPHI;
-(hopMUPOBaHNE OTBETCTBEHHOTO, OEPEKHOTO
OTHOIICHHSA K PUPOAE, OKPYKArOIIeH cpere;
-(opMHpOBaHNE HABBIKOB OXPAaHBI, 3AIIUTHI,
BOCCTaHOBJICHUS TIPUPOJIBI, OKpY Karommei
CpeIbL.

LleHHOCTH HAYYHOTO MO3HAHUSA
-(OopMHPOBaHUE CTPEMIICHUS K MO3HAHUIO CeOs
U ApYTUX JIIOJIEH;

-(opMHPOBaHUE CTPEMIICHUS K MTO3HAHHIO
MIPUPOJIBI;

-(opMHpOBaHUE CTPEMIICHHUS K IIO3HAHUIO
o011ecTBa;

-(popMHpOBaHNE CTPEMIICHHUS K TTOTYICHUIO
3HAHMIL;

-popMHpOBaHUE CTPEMIICHHUS K ITOTYIECHUIO
KadeCTBEHHOTO 00pa30BaHMS.

HUroro 1o pazaeny 42
PesepBHOE BpeMs 10
OO0111ee KOIMYECTBO YaCOB 204 10
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