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AHHOTAIIYSA K PABOYEX TPOTPAMME YYEBHOTI'O IIPEJMETA «®PHU3HUKA.
BA3OBbII YPOBEHb»

Pabouast mporpamma yaeOHoro npeamera «@usnka. ba3oBsiil ypoBeHb) (1asiee — pabovast
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

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

— Ipuxazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OO6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBepkaeHUU
denepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 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 OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHHEM [ JTaBHOTO rocyaapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canutapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH U
MOJIOJIEKU», YTBEP)KICHHBIMU IOCTAHOBJIEHHEM [TIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit ®enepannu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbI cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pasoBaTenbHON 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 o6Opa3oBanus Jlumess Ne 369, mnpunsTOo 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
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JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha yYpOBHE CpEIHEro oO0IIero odpa3zoBaHHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTenbHO nporpammsl, npenctaBieHHbIX B PI'OC COO, a Taxxke ¢ yuérom (eaepaibHOM
paboyeii mporpaMMbl BOCIIUTAHUS M KOHIICTILIUY NIPENoaBaHus yueOHoro npeamera «Pu3nkay» B
oOpa3oBaTenbHBIX  opraHuzamusx Poccuiickoit  ®enepanuu, pealu3ylOMIUX OCHOBHBIC
o0Opa3oBaTesibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1Mo (U3MKE HAmpaBiIeHO Ha (OpPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu oOydeHun ux (Gu3NKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3ynbraraM OOyYeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh PEaU3alliid MEXIPEIMETHBIX
cBs3ell (DM3MKM C E€CTECTBEHHO-HAyYHBIMH YYeOHBIMU TpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIiero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3ynbTaThl OCBOCHUS Kypca (PU3UKHU: JINYHOCTHBIE, METANIpEAMETHBIE, TpeIMeTHbIE (Ha 0a30BOM
YpOBHE).

[Tporpamma 1o ¢u3HMKe BKIIOYACT:

— IUIAHHpYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (Pu3UKH Ha 6a30BOM ypOBHE, B TOM YHCIIE
IpeMETHBIC PE3YJIbTATHI 10 TO/1aM O0YUYECHHUS;

— cogepxanue yueOHoro npeamera «dusuka» no rogam o0ydeHus.

dusnka Kak HayKa o Han0oJiee 00IIMX 3aKOHAX MPUPO/IBI, BHICTYIAs B KAYECTBE YIECOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA MJii ©CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XuMHUen, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npUMeHeHne (PU3MUECKUX 3HAaHUN ONPEEIISeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cepe HSHEpreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX MAaTepHaliOB C
3a/laHHBIMH CBOMCTBaMH U ApYyruX. V3ydeHne Gu3NKu BHOCUT OCHOBHOM BKJIaa B hOPMUPOBAHUE
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa 00ydaroImuxcs, B (pOpMUPOBAHHWE YMEHUN MPUMEHSTH
HAYYHBIA METO]I TO3HAHUS MPH BHIMOJIHECHUHA UMHU YIEOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢usuku 11t ypoBHSI CpeTHETO 00IIero 00pa3oBaHus MOJOKEH PSIT UIICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl KypC SBJISETCS TIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes eenepanuzayuu. B cooTBETCTBUU C HEll MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
buznveckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIICCTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIoNIb30BaHHE TYMaHUTAPHOTO
noTeHIana (GU3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3uku npeamnoiaraet 3 HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocusayuu peamusyercss IMOCPEACTBOM BBEICHHS JIIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTUH, a TaK)Ke 00CYKICHHS MPoOIeM palliOHATILHOTO MPUPOIONIOIB30BAHMS U
9KOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMH AJIEMEHTaMU Kypca (M3MKHM Ha YPOBHE CpPEIHEro odmero odpa3oBaHus
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS



¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHHUMOCTH TEOPHi, IJsl ONMHMCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucreMHO-esTeIbHOCTHBIN MOIX0/ B Kypce (PU3UKU pean3yeTcsl MPexie BCEro 3a CUéT
OpraHu3aluK SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIB30BAHUE CHCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUEHUYECKUX MPaKTUYECKUX paboT. BeineneHune B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
NPOBOIUMBIX JJIsI KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YJYacTHUKaMHU 0Opa30BaTEeNbHOTO
mporiecca UCXOsl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabunera usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (PU3MYECKMX BEJIWYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue yAenseTcs pelIeHNuI0 pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIBIO,
MO3BOJIAIONINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielna Kypca,
TaK M MHTETPUPYS 3HAHUS M3 Pa3HBIX pazfenoB. [ KayecTBEHHBIX 3agad MPHOPHUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBACHEHHE TMPOTEKaHWs (U3UUYECKUX SBJICHUM U TPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Ui CUTYallMd HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHUUYECKOMY
obecreueHno ya4eOHoro rporecca 0a30BbIi ypOBEHb Kypca (PU3HKH HA YPOBHE CPEHETO O0IIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX NMPEIMETHOTO KaOMHETa (PU3MKU WU B YCIOBHUSIX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAaydyHOTo Iukia. B xabunere dusmku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBIOJHEHHS YKa3aHHBIX B
nporpaMMe 1o pu3ruKe y4eHHYeCKUX MPaKTUYECKUX padoT U IEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JleMOoHCTpalMoHHOe 000pynoBaHue (OPMUPYETCS B COOTBETCTBHM C MPUHIIUIIOM
MUHUMAJIbHON OCTaTOYHOCTH M 00ECIEeYHBAEeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOTpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMN MAJs MCCIEJOBAHUS HW3y4aeMbIX SIBICHUH U TIPOLIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe o0opynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX padoT GopMupyeTcs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M 00€CledYrBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. Temarudeckue KOMIUIEKTHI JIaOOpaTOpHOro OOOpYIOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI HAa KOMIUJIEKCHOM HMCIIOJb30BAaHUHM AHAJIOTOBBIX U LHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISAMU U3Y4YeHUsT (GU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

(dopMHpOBaHUE UHTEPECA U CTPEMIICHHUS 00YyUaAIOIIMXCS K HAYYHOMY U3YYCHUIO IIPUPOJIBI,
Pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHE MPEICTABICHUA O HAayyHOM METOAE TMO3HaHMA U (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

— (¢opMupOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3ybTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

— ¢opMupoBaHUEe YMEHUN OOBSCHATH SIBJICHUS C UCTIOIb30BaHUEM (PUINUCCKUX 3SHAHHIA
¥ HayYHBIX JI0Ka3aTeIbCTB;

— (¢opMupoBaHUE IPEACTABICHUN O poJu GUUKH [Tl pA3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

— JlocTmkeHue 3TUX Lenell o0ecrieynBaeTCsl pelIeHneM CIIeAYIONINX 3aad B Ipoliecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:



— Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHb) HAa YPOBHE CPETHETO OLIEHAKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, BKIIOUAsT MEXAaHUKY, MOJICKYISIPHYIO (PH3UKY, HIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

— (opMupoBaHre yMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHMUA Ui OOBSICHEHUS
¢u3nUecKuX SIBICHUM B MPHUPOJE M JUIS MPUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HH,

— OCBOEHHME CIIOCOOOB pEIICHUS Pa3JIMYHBIX 3a/a4 C SIBHO 3aJaHHON (uznyeckon
MOJIENBIO, 3aJlad, I0JPa3yMEBAIOIIUX CaMOCTOSATENIbHOE CO3JaHue (U3MYECKOW MOJeNH,
a/IeKBaTHOM yCIIOBUSAM 3aJjauu;

— TMOHMMaHHe (PU3MUYECKUX OCHOB M NMPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHHS Ha OKPYXKAIOILYIO CPENY;

— OBJIQJICHHE METOAAMHU CAaMOCTOSTEIILHOTO IJIAHUPOBAHUS U MPOBEICHUS (PU3UUECKUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
HOJIy4EHHOT'O pe3ysIbTara;

— CO3JaHUE YCJIOBUM [UI pa3BUTUSA YMEHHM IIPOEKTHO-HCCIIENOBATENIBbCKOM,
TBOPUYECKOH IesATeNIbHOCTHOOIIEero oOpa3zoBanus oTBoauTcs 136 gacos: B 10 kmacce — 68 vacos (2
yaca B HeJlen0), B 11 kimacce — 68 yacoB (2 yaca B HEJEINiO).

[Ipenuiaraemslii B mporpamMme 1o pusmke nepedeHs 1ad0paTOPHBIX U MPAKTUUYECKUX PadoT
ABJISIETCA PEKOMEHIOBAaHHBIM, YUYMTEb JE€JaeT BbIOOp MpOBeAEHUs 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O IIPEMETA
«®U3UKA. BA3OBBI YPOBEHb»

OcBoenune yuyebHOro mpeamera «®dwusnka» Ha ypoBHE CpemHEro oomero oOpa3oBaHHS
(0a30BBI  ypOBEHB) MIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIBbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3ynbTaThl OCBOECHUS yuyeOHOro npeamera «®du3nka» AOIKHBI OTpa)xaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULUEH JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUH, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacIIMpEeHUE KU3HEHHOIO OMNbITAa M OIBITA JEATEIBHOCTH B IPOLECCE PEAM3alliM OCHOBHBIX
HAIpPaBJICHU!N BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHMSA:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOH MO3MIMU OOydYalollerocs Kak AaKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIEeCTBA;

— TIpHUHATHE TPaJULNOHHBIX 00111€4eTI0BEYECKUX T'YMaHUCTHYECKUX u
JEMOKPAaTUYECKUX LIEHHOCTEN;

— TOTOBHOCTb BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX TPasKIaHCKOT0 00IIEeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

— YMEHHE B3aMMOJCHCTBOBATH C COLMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBHM C HMX
(YHKLIUSAMHU U Ha3HAYEHUEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

NMATPHOTHYECKOI0 BOCIIUTAHHSA:

— cOpMUPOBAHHOCTHh POCCUNCKOMN TPAXKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;



— LEHHOCTHOE OTHOLICHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JTIOCTHKEHUAM POCCHICKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

— CHocoOHOCTh OLEHHMBATh CHUTYalMI0O M NPUHUMATh OCO3HAHHbBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B AEATEIbHOCTU
YYEHOT0;

— OCO3HaHHUE JMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOWYMBOTO OyayILEero;

3CTETUYECKOT0 BOCTIMTAHUSA:

— DJCTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ACTETHUKY HAyYHOI'O TBOPYECTBA,
npucyuiero Gpu3nyeckon HaykKe;

TPYAOBOI0 BOCIIMTAHMSA:

— HWHTepec K pa3iuyHbIM chepaM NpoecCHOHATBHON NEeSTETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM ¥ TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BRIOOp Oymyiei mpodeccun
U peajn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPA30BaHMIO B OOJIACTH (PU3UKU
Ha IIPOTSKEHUU BCEH JKU3HU;

IKO0JIOTNYeCKOr0 BOCIIMTAHMUSA:

— ¢(hOpPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI, OCO3HAHKE TTI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

— TUIAHUPOBAHUE U OCYIIECTBIICHHUE ICHUCTBUI B OKPY>KAIOLIEH Cpeie HA OCHOBE 3HAHUS
1eJield yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

— pacuIMpeHHe OImbITa JIEATeNbHOCTH 3KOJOIMYECKOW HAalpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUM 10 (pu3uke

LHEHHOCTH HAYYHOT 0 MO3HAHMS:

— c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NUECKON HAYKH;

— OCO3HaHUE IEHHOCTH HAYYHOW AEATENbHOCTH, TOTOBHOCTH B TPOILECCE H3YUEHUS
(U3UKK OCYIIECTBIATh MPOECKTHYIO U HCCIEIOBATENbCKYIO JIEATENbHOCTh MUHANBHIYATbHO U B
rpymnme.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBble Jornyeckne AeHCTBUS:

—  CaMOCTOSITEIIbHO ()OPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

— OHpeI[eJISITI: e ACATCIbHOCTHU, 3aaBaThb HapaMeTpBI nu KpI/ITepI/II/I HUX OOCTHKCHUA,

— BBIIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYMS B PACCMATPUBAEMBIX (DHU3MUYECKUX
SIBJICHHUAX,

— pa3pabaTpiBaTh IUTAH pEMICHUS NPOOIEeMBI ¢ Y4ETOM aHaIM3a HMMEIOITUXCS
MaTepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

— BHOCHUTH KOppeKTI/IBI:I B ACATCIBHOCTh, OLICHUBATh COOTBCTCTBHUC pe3yanaTOB OeasaM,
OIIEHUBATh PUCKU MOCIEACTBUN NESITEILHOCTH;

— KOOpPAMHUPOBATh U BBINOJIHATH PabOTy B YCJIOBHUAX PEabHOIO, BHPTYAIbHOTO MU
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

— pa3BHWBaTh KPEATHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciaenoBareabLcKue eiCTBUA.



— BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATUSMHU U METOIaMU (PU3UIECKOM
HAYyKH;

— BIaJeTh HaBBIKAMHM Y4E€OHO-HCCIIEIOBATENLCKOW U TMPOEKTHOW MJESITeNIbHOCTH B
obsacti (GU3MKHA, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY ITOMCKY METOJIOB
penieHus 3a1a4 GU3NIeCKoro CoAep KaHusl, IPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHUS,

— BIJaJETh BUJAMH ACSITEILHOCTHU 10 MOJYYEHUIO HOBOTO 3HAHHUS, €r0 UHTEPIpETaIiH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/1aHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3HKH,

— BBIABIIATh NMPUUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJM3UpPOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ PEelICHHs], HAXOAUTh apTryMEHTHI Il OKa3aTelIbCTBA CBOMX YTBEPKCHUM, 33/1aBATh
napaMeTpbl U KPUTEPUU PEIICHHUS;

— aHaJM3MPOBATh TOJYYCHHBbIE B XOJE PEIICHHS 3aJaud pPe3yJIbTaTbl, KPUTHUYECKU
OIICHUBATb UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSIX;

— CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BaTEIbHON EATEILHOCTH,
B TOM YHCII€ IPU U3YYCHUH (PU3UKU;

— J1aBaTh OIICHKY HOBBIM CUTYAIlUsSIM, OIICHHBATH MPUOOPETEHHBIN OIBIT;

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

— yYMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00TIacTei;

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

— CTaBUTH NPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHUS.

PabGora ¢ undopmanmeii:

— BJAJETh HABBIKAMHU TONydeHUs uHpopMmammuu (QU3UIECKOrO COACpKAHUSI U3
HMCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITh TOUCK, AaHAJIW3, CUCTEMATU3ALINIO U
MHTEPIIPETALNIO UHPOPMALIMK PA3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;

— OIICHMBATh JIOCTOBEPHOCTH HH(OpMAIuH;

— WCMOJB30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pEelIeHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIIOJEHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoOBbIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€3011acHOCTH;

— co3/1aBaTh TEKCThl (DU3MUECKOTrO COJEp>KaHUS B PA3NIUYHBIX (PopMmMaTax ¢ Y4ETOM
Ha3Ha4yeHHs HH(GOPMAIIUH U LIeJIeBON ayAUTOPHH, BBIOUpPast ONTUMAIbHYIO (OPMY MpEeACTaBICHUS
Y BU3YyaU3alliu.

KoMMyHHKaTHBHbIE YHHUBEpPCAJIbHbIE yYeOHbIe JeiicTBHS:

— OCYIIECTBIJIATH OOIIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEILHOCTH;

— pacno3HaBaTh NPEANOCHUIKM KOH(QIMKTHBIX CUTYyallul U CMr4aTh KOH(IJIUKTHI;

— Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHUS C UCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

— TIOHHMMATh ¥ HCIIOJIB30BATh MPEUMYIIIECTBA KOMaHTHOW U WHANBUAYAILHON paOOTHI,

— BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEHN Ka)KJ0T0 4jieHa KOJUIEKTUBA;

— TMPUHUMATh 1IeJId COBMECTHOM NeSTENIbHOCTH, OPraHU30BBIBATh U KOOPAWHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacpeaeisiTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYXJaTh pe3yabTaTbl COBMECTHOU PabOTHI;

— OLIGHMBATh KauecTBO CBOET0 BKJIaJa M KaXJOr0 YYacTHHKA KOMaHAbl B OOIIWIN
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

— TpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATH UJIEU C TO3ULIUA HOBU3HbI, OPUTUHAIILHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErMUECKOE IOBEACHHME B PA3IMYHBIX CUTYaLUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.



PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anus:

— CaMOCTOATEIbHO OCYIIECTBIIATH O3HABATEIBHYIO JESTEIBHOCTh B 00JaCTH (DPU3UKHU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYIINPOBATH COOCTBEHHBIE 33/1a4U;

— CaMOCTOSATEIHHO COCTABJIATH IUJIAH PEIICHUS PACYETHHIX M KAUECTBEHHBIX 3a]1a4, TUIaH
BBITIOJIHEHUST MPAKTHYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTEHU;

— J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM;

— pacHHpsATh PaMKHU Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIIOYTEHHIH;

— JIeNnaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelleHue;

— OIICHUBATh NPUOOPETEHHBIN OTIBIT;

— cnoco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO SPYIUIMH B o0jactu (pu3mkw,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

— CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTbh KOPPEKTUBHI B JE€SITEIbHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YIbTATOB LEISIM;

— BJIAJIETh HABBIKAMHU I[103HABATEIbHONW pEICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTENBHBIX MPOILECCOB, NX PE3YJIbTATOB U OCHOBAHMIA;

— WCMOJB30BaTh MPUEMBI peIIeKCHH IJISl OIICHKHU CUTYaIlUH, BEIOOPA BEPHOTO PEIICHUS;

— YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PEIICHUS TI0 UX CHUKCHHIO;

— TPUHUMATH MOTHUBHI M apTYMEHTBI APYTUX MPU aHATTU3E PE3YTbTATOB JEATEIHHOCTH;

— TpuUHUMATh ceOs, TOHUMAast CBOM HEJIOCTATKH U JOCTOMHCTBA,

— TPUHUMATh MOTHUBHI M apTYMEHTBI APYTUX MPU aHATIU3E PE3YIbTATOB JEATEIHHOCTH;

— TpU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIUOKHU.

— B mpouecce 1ocTHXEHUS TMUYHOCTHBIX PE3Y/IbTaTOB OCBOCHUS POTPaMMBbI 110 (pU3uKe
JUIL  YpOBHSI CpemHero ooOmero oOpa3oBaHMs y OOYYarOIIMXCS  COBEPIICHCTBYETCS
OYMOILIMOHAIBHBIN HHTEJUIEKT, TIPEIOJIararoInii ChOPMUPOBAHHOCTE:

— CaMOCO3HaHMS, BKJIIOYAIOIIETO CHOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJETh HaINpaBJICHUS pPa3BUTHS COOCTBEHHOW HMOIMOHAIBLHON cdephl, OBITh
yBEpEHHBIM B ce0e;

— CaMOpETyJUpOBAaHMS,  BKIIOYAIOLIETO  CaMOKOHTPOJb, yYMEHHE  IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBAaTHCS K SMOIMOHAIbHBIM
WU3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

— BHYTpPEHHEW MOTHBAIIUH, BKIIIOYAIOIIEH CTpeMJICHHE K TIOCTHXKEHUIO LIETH U YCIIEXYy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

— OMIATHH, BKIIIOYAIOIIEH CITOCOOHOCTh TOHUMATh SMOIIMOHAIEHOE COCTOSIHUE JPYTUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COUHMaIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpanBaTh OTHOILEHHUS C
JIPYTUMH JFOJBbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3pernarb KOH(DIUKTHIL.

INPEAMETHBIE PE3YJIbTATbHI

K xonimy obydyenus B 10 kjacce mpeaMeTHBIC Pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

— JEMOHCTpUpPOBaTb Ha NpPHUMEpax poidb U MeCTOo (U3MKH B (OPMHUPOBAHUU
COBPEMEHHOM HAy4yHON KAPTHUHBI MUpA, B Pa3BUTHM COBPEMEHHOW TEXHUKHU M TEXHOJIOTUH, B
MPAKTUYECKOU eI TEITLHOCTH JIIOIEH;



— YYHUTHIBATh IPAHUIIBI TPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIENICH: MaTepraibHast
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJO, MACATBHBIM Ta3, MOJAEIH
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIA AJIEKTPUUYECKUI 3aps]l MpU pelIeHUun
busznyeckux 3a1ay;

— pacmno3HaBaTh GU3HYECKHUE SBJICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHUS BEUIeCTBa M 3JIEKTPOJUHAMUKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE TMaJeHHE Tell,
JBUKEHHE [0 OKPYKHOCTH, MHEPLUS, B3auMoielicTBre Tell, uddy3us, OpoyHOBCKOE JIBUKEHHE,
CTPOCHUE XUAKOCTEH U TBEPABIX TeJl, M3MEHEHUE 00BEMaA TeJl IPU HarpeBaHuM (OXJIAKIACHUN),
TEIUIOBOE paBHOBECHE, HUCHAapeHue, KOHACHCAlWs, IUIaBJIIEHHWE, KPUCTAJUIM3AlMs, KUIICHUE,
BJIAKHOCTh BO3]lyXa, IMOBBIIICHUE JIABJICHUS Ta3a IPU €ro HarpeBaHUH B 3aKPHITOM COCY/IE, CBSI3b
MEXJy MapaMeTpaMu COCTOSIHHMSI ra3a B M30Ipolieccax, AJIEKTpU3alus Tell, B3auMOJEHCTBUE
3apsi/ioB;

— OIKMChIBaTh MEXAHHYECKOE€ JIBW)KEHUE, UCIHONb3YysSd (U3NYECKUE BEIUYUHBI:
KOOpJMHATa, MyTh, IEpeMeIIeHHe, CKOPOCTh, YCKOpPEHHE, Macca Tejla, Cuja, UMITYJbC Tela,
KMHETUYEeCKass DHEepPrus, INOTEHIMANbHAS DSHEPTus, MeXaHWdeckas padora, MeXaHW4YecKas
MOIIIHOCTb; MPU ONUCAHUU PABUIIBHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BETUYHH,
uX O0O0O3HAYCHUS W EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME MTAaHHYIO (U3HYECKYIO
BEJIMUMHY C JPYTMMHU BETUYMHAMU;

— ONHCHIBATh M3YYEHHBIC TEIJIOBbIE CBOMCTBA TeNl M TEIUIOBBIC SIBJICHUS, HCIIOJIB3YS
¢usnueckue BEIMYMHBI: JaBIIEHHWE Tas3a, TemIepaTypa, CpeAHss KHHEeTHYecKas JHeprus
XAO0THYECKOTO JBW)KEHHUS MOJIEKYJI, CPEIHEKBAIpaTUYHAs CKOPOCTh MOJIEKYN, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, KodQ(UIMEHT MOJEe3HOro IEHCTBUS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUIBLHO TPAKTOBATh PUINUYSCKUIN CMBICIT HCIIOIh3YEMbIX BEIIMYHUH,
uX O0O0O3HAYCHUS W EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME MaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMHU BETUUMHAM;

— ONHCHIBATh M3YYCHHBIC OHJICKTPUYECKHE CBOMCTBA BEIIECTBA W 3JIEKTPHUYECKUE
sBJIeHUs (TIPOIIECCHI), UCIIONIB3Ys (PU3NUECKHE BETMUMHBL: AIEKTPUUECKUI 3apsil, JIEKTPUIECKOe
noJie, HANPsDKEHHOCTh TOJS, TMOTEHIMAN, PAa3HOCTh MOTEHIMAIOB; MPU OMHCAHWH TPABUIHHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IUHUIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIHHAMU,

— aHaNM3HUPOBATh (PU3UUECKUE MMPOLIECCHI U SBJICHUS, UCIONb3Ys (PHU3HMUECKHUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUs
MEXaHHYECKON SHEPTuu, 3aKOH COXpPAHEHUS UMITYJIbCa, MPUHIIUI CYNEPIIO3UIINNA CUJI, TIPUHIIUTI
paBHOMpPABUS WHEPLMATIBHBIX CHCTEM OTCYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOW AHEPTrUU TEIUIOBOTO JBHKCHHS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsifa, 3aKkoH KysoHa, Ipu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOoe BhIpAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

— OOBICHATH OCHOBHBIC MPUHIUIBI JIEHCTBUS MAaIlWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS UX O€30MacHOTr0 MCIIOJIb30BAaHUS B TOBCETHEBHOM JKU3HU;

— BBINOJHSTH SKCIIEPUMEHTHI 110 MCCIEI0BaHUI0 (PU3HUECKUX SIBJICHUN U MPOLIECCOB C
UCIIONIb30BAaHMEM TPAMBIX W KOCBEHHBIX H3MEPEHUH, TMpu 3TOM  (POpMyIupOBaTh
npobaemy/3agauy ¥ THIOTe3y Y4eOHOTr0 SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEI0KEHHOTO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBL;

— OCYILECTBIJIATH NMPSIMbIE U KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEIMYUH, TPU STOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIONIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

— HCCIIEZIOBAaTh 3aBUCHMOCTH MEXIY (PU3HMUECKUMH BEITUYMHAMH C HCIOJIb30BAaHUEM
OPSIMBIX  U3MEPEHHM, TMPU OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH pPE3yabTaThl



MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH B BHJIE TAOJIUI ¥ TPaUKOB, AETATh BEIBOIBI 10
pe3ynbTaraM UCCIIeOBaHMUS;

— coOmroaTh npaBmiia 0€30MacHOro TpyAa MpU MPOBEICHUH HCCIIECAOBAHUM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

— pemarb pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbIo, HCIONb3Ys
¢u3nUeckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a[a4d BHIOMpATh (U3NUYECKYIO
MOJIeb, BBIACIATH (U3NYECKUE BEIMYMHBI M (GOpPMYJbl, HEOOXOAUMBIE M €€ pEeIlIeHus,
IPOBOJIUTH PAcUYEThI U OLIEHUBATH PEAbHOCTH IMOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMYUHBI;

— pemarbh KayeCcTBEHHBbIE 3a/layd: BBICTPaMBATh JIOTUYECKH HEMPOTHUBOPEUHBYIO
LENOYKY PacCyXJCHHUH C OMOpPONM Ha HM3yUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU M (U3HUECKUE
SIBJICHUS;

— HCHOJb30BaTh IPHU pEHICHUH Y4YeOHBIX 3a/lad COBPEMEHHble HH(OpPMAalMOHHBIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMHQOpMAIMK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJIy4aeMyl0 HHPOPMALHUIO;

— TMPUBOAUTH MPHUMEPHI BKJIala POCCUICKUX M 3apyOexHBbIX Y4YEHBIX-(QU3UKOB B
pa3BUTHE HayKd, OOBSCHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHii;

— HCINOJb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCETHEBHOM >KU3HU IS
obecrieueHnst 0€30MaCHOCTH MTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

— paboTtaTh B IpYIIE C BHINOJIHEHHUEM PA3JIMYHBIX COLIMATIBHBIX POJIEH, MIaHUPOBAThH
paboTy TpyHIbl, palMOHAIBHO paclpeAensTh OO0S3aHHOCTH M IUIAHUPOBATh JAESITEIHLHOCTH B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJAJ Ka)XIOI'O M3 YYAaCTHUKOB IPYIIIbI B
pelIeHrne paccMaTprUBaeMoOl MPOOIEMBI.

K xonimy obydenus B 11 kJacce mpeaMeTHBIC pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

— JIeMOHCTPUPOBAaTh Ha TMpUMEPax poiib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTUM, B
MPAKTUYECKON ACSITETLHOCTH JIFOICH, IIEJIOCTHOCTh M €IMHCTBO (PH3UYECKON KapTUHBI MUDA;

— YYHUTHIBATh TPAHUIBI MPUMEHEHUS] M3YUYEHHBIX (PU3NYECKUX MOJENeH: TOYEUHBIH
3JIEKTPUYECKUHN 3apsi, JIyd CBETA, TOUYEUHbI HCTOYHUK CBETA, SIACPHAs MOJENb aTOMAa, HyKJIOHHAS
MOJIeTh ATOMHOTO SIJIpa MPU pelieHU: (PU3NIECKHUX 33/1a4;

— pacmno3HaBaTh GU3HYECKHUE SBICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIWSA, ACHCTBUE MAarHUTHOTO MOJsS Ha NPOBOAHUK C TOKOM M JBWXKYILUMICS 3apsi,
AIIEKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI, MPSMOJIMHEHHOE pacIIpOCTpaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3alUs CBETa, JTUCHEepCUsi CBETa,
dorornekrpudeckuit 3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs PaJIMOAKTUBHOCTb;

— ONHKCHIBaTh HM3yYEHHBIC CBOWCTBAa BeHIeCTBA (DJICKTPUUECKHE, MATHHUTHEIE,
ONTUYECKUE, ITEKTPUUYECKYIO TPOBOAUMOCTh PAa3IMUHBIX CPEA) U 3JIEKTPOMArHUTHbBIE SBIICHUS
(mpomecchl), WCTHONB3YyS (PU3NYECKUE BEIUYWHBL JIIEKTPUYECKHA 3aps], Ccuila TOKa,
JJIEKTPUYECKOE HANPSHKEHWE, DJIEKTPUYECKOE CONPOTHUBIICHHE, PAa3HOCTh IOTEHIUAJOB,
DIIEKTPOJBIDKYIAS CWia, paboTa TOKA, WHIYKIMS MAarHUTHOTO TOJs, cuja Awmriepa, cuia
JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPIHs JJIEKTPUYECKOTO U MarHUTHOIO IOJEH, Mepuos 1
yacToTa KojeOaHul B KojeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKA B MPOLIECCe rapMOHUYECKUX



AIIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOSHHE W ONTHYECKas CHJa JIMH3bL, MpU
ONKCAaHUM MPABUIIBHO TPAKTOBATh (U3NYECKUNA CMBICIT UCIIOIb3YEMbIX BEJIMUMH, UX 0003HAUCHHUS
U eJMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEITUYMHY C JPYTHMMHU
BEJINYMHAMU;

— ONHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS M IPOLIECCHI, UCMONB3Ys (PU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus u
UMIynbCc (OTOHA, MEPUOJ] IOJIypacnajga, SHEPrus CBA3M aTOMHBIX sep, NPHU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUECKUN CMBICT HCIOJNB3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUYMHY C JIPYTMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAYCHNE (PU3UUECKON BETMUMHBI;

— aHAJIN3HMPOBATh (PU3UUECKUE MPOLECCH U ABICHUS, UCIIONIb3Ys (PU3NUECKUE 3aKOHbI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIIBHOTO M MapaluIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHna, 3akOH 3JIEGKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXXEHUs CBETA, 3aKOHBI NPEIOMIICHUS
CBETa, ypaBHEHHE DifHIITeHHA 1715 (oT0d(h(PekTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsia, 3aKOH COXPAHEHUs MacCOBOIO YHCIA,
noctynarel bopa, 3akOH pPaguMOAKTUBHOIO pacnajza, IOpU O3TOM pas3indarbh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIIbI, OO0JACTH)
IPUMEHUMOCTH;

— OINpeAessATh HaNpaBlI€HUE BEKTOPAa HHIYKIMM MAarHUTHOTO IOJI IPOBOJHHMKA C
TOKOM, CHJIbl AMmniepa u cuibl JIopeHia;

— CTPOHUTHh M OINHKCHIBATH HM300pa)XCHHE, CO3/1aBaeMOE IIJIOCKUM 3€pKajioM, TOHKON
JINH3011;

— BBINOJHATH 3KCIIEPUMEHTHI 110 MCCIIEJOBAHUIO (PU3NYECKUX SBICHUN M MPOIIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (OpMYIHPOBATH
npoOJemMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYJIUPOBATH BHIBOJIBI;

— OCYILECTBJIATh MpPsIMbIE U KOCBEHHBbIE M3MEPEHMsI (GU3NYECKUX BEIMYUH, MPU 3TOM
BbIOMpPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

— HCCIIEA0BaTh 3aBUCUMOCTH (U3UYECKHUX BEIMYHMH C HCIHOJIb30BAHUEM IHPSMBIX
U3MEPEHUI: IpU 3TOM KOHCTPYUPOBATb YCTaHOBKY, (PMKCHUPOBATh pE3yJbTaThl IOJIYYEHHOU
3aBHCUMOCTH (PU3MUECKUX BEIIMYMH B BUJIE TAOJIUI] U TPahUKOB, 1€JIaTh BHIBOJIBI IO Pe3yJIbTaTaM
UCCIIEI0BaHMS;

— coOmroaTh mpaBmiia 6€30MacHOro TPyAa MpU MPOBEICHUH HCCIICAOBAHUM B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyI0BAHHUS;

— pewmarb pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbIo, HCIONb3Ys
¢u3nueckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 334l BHIOMpATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYJbI, HEOOXOAMMBIE Ul €€ pEeLIeHHUS,
IPOBOJIUTH PAcUYEThI U OLIEHUBATH PEAbHOCTH MOyYEHHOTO 3HAUEeHUS (PH3UUECKON BETMUUHBI;

— pemaTb KayeCTBEHHBbIE 3aJayM: BHICTPaMBATh JIOTMYECKH HEMPOTHUBOPEUUBYIO
LIEMOYKY pacCyKICHUH C ONOpOH Ha H3Yy4EHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHE
SIBJIICHUS;

— HCHOJb30BAaTh INPU pPEIICHUHM Y4eOHBIX 3aJad COBpPEMEHHbIE HH(OpMaIOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAY4YHO-TIOMYJISIPHOW HMH(OpPMAaLMU, MOJYyYEHHOH W3 pPA3JIMYHBIX HMCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

— OOBACHATh NPUHIMIBI ACHCTBUS MAalllMH, NPUOOPOB M TEXHHUYECKUX YCTPOUCTB,
pa3nuuaTh ycJIoBHs UX O€30I1aCHOTO MCIIOJIb30BaHMs B TOBCEJHEBHOM JKU3HU;



— TMpPHUBOAMTH MPUMEPHl BKIAJAa POCCUHCKHX U 3apyOekHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOMIETO MHpa, B pPa3BUTHE TEXHUKUH U
TEXHOJIOTHIi;

— HUCHOJIB30BATh TCOPCTUYCCKUC 3HAHUA II0 (1)1/131/11(6 B HOBCGI[HCBHOﬁ JKU3HU dJId
oOecrieyeHns O€30MaCHOCTH MPH 0OpAaIeHHH ¢ TPUOOPaMH U TEXHUUYECKUMHU YCTPOWCTBAMHU, IS
COXpaHEHHUs 3JI0POBBS U COOJIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY’KAIOIIIEH Cpejie;

— paloTaTh B IpyMNIe C BBHITOJHEHUEM Pa3IMYHBIX COIMAJIBHBIX POJIEH, MIaHUPOBAThH
paboTy TpYIIBI, PAMOHATBHO pacCTpeAeNsaTh OOS3aHHOCTH W IUIAHUPOBAThH JACSITEIHLHOCTH B

HECTAHAAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)JOTO0 W3 YYaCTHUKOB IpYIIIBI B
pelieHre paccMaTpuBaeMoi poOIeMBI.

COJIEP)KAHUE YUYEBHOI'O IPEIMETA «®U3UKA. BA3OBbIA YPOBEHb»

10 KJIACC

Pa3nes 1. ®dusnka 1 MeTOAbI HAYYHOIO MO3HAHUS

®usuka — Hayka o mpuponae. Hayunble MeToAbl MO3HAHMUS OKpyXaromero mMupa. Posib
HKCIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue (GpU3NYECKUX SBICHUMA U mporieccoB. Hayunbie rumore3sl. Ousndeckue
3aKOHBI U TeOpuH. [ paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Pons u mecto ¢usmku B GOpMHPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFO/ICH.
Jlemoncmpayuu

AHanoroBsle 1 HU(POBbIE U3MEPUTEIbHbIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHHe. OTHOCHUTENBHOCTh MEXAaHWYECKOro ABMkeHus. Cucrema
otcuéta. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHsIE CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPCHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopAuHAT. Cllo)KeHue MepeMeleHu u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKeHHUE. ['padmku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U MepEMEIICHUSI MaTEPUATIbHOM TOUKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBukeHue. JIBMKEHME MaTEpPUATBHOM TOUYKM I10 OKPYXHOCTH C
MOCTOSIHHOM 1O MOYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHAs ckopocTh. [lepron n yactora
oOpartenus. [leHTpocTpeMUTENIEHOE YCKOPEHHE.

TexHuuyeckue yCTpoilcTBAa W TPAaKTHUECKOE MPUMEHEHHE: CIUIAOMETpP, MABM)KEHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MepeIayH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeo6pa3oBanue ABUKEHHM ¢ UCTIOIB30BaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoIIeHHOT0 MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

Hanpasnenue ckopocTy Mpu ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHS C LIEJIbIO ONpeAeNIeHUS] MTHOBEHHOM CKOPOCTH.



UccnegoBanue  COOTHOIIEHWS  MEXAY  NyTSAMH, OPOUJIECHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPAaBHBIE IPOMEXKYTKM BpPEMEHM IMPH PABHOYCKOPEHHOM JBHKEHHH C
HavyaJbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue qBUKEHUS apuKa B BI3KOW KUIKOCTH.

N3ydenne nBuxkeHus Teaa, OPOINICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHoCcTH 'anmunes. [lepsbiit 3akoH HeroToHa. MIHEeprinaabHbIe CUCTEMBL
OTCYETA.

Macca tena. Cuna. [lpunHiun cynepnosunuu cui. Btopoilh 3akon HeroToHa i
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoibxkeHwus, kaueHus). Cuna tperus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagdumment tpenus. Cuna conpoTUBlIeHUs
NP ABUKEHUH TeJla B )KUJKOCTU UM rase.

[ToctynaTenbHoe U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpamieHus. [lnedo cumbl. YcinoBusi paBHOBECHs
TBEPOTO TENA.

TexHu4eckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: MOJAIIUITHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBreHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTHU OT JedopMaIuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3yuenune nBmkeHns Opycka Mo HaKJIOHHOM TIJIOCKOCTH.

UccnepoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycinoBuil paBHOBECUs TBEPAOTO TENIA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akonbl coxpanenus 6 Mexanuke

Nmmynbe MaTepuaabHOM TOUKH (Tela), CHCTEMbI MaTePHALHBIX TOUeK. VIMIyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE JBUKEHNE.

PaGora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MmaTepuaibHOW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOM
SHEPTUH.

[Torennmansuass osHeprus. [loTeHnumanbpHas JHEprus ynopyro aeGpopMHUpPOBAHHON
npyxuHbl. [loTeHIInanbpHass YHEPTUS Tella BOJIMU3H MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble U HEMOTEHIMATbHbIE CHIIbI. CBsA3b paOOTHl HEMOTEHLMAIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCcTpOHCTBA U MPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KONEDP, MPYKUHHBII
MUACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.



PeaktuBHOE NBHKEHUE.

[Tepexom mOTEHITMATBHOM SHEPTHH B KUHETUYECKYIO i OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3ydyenne abCoOMOTHO HEYMPYroro ynuapa € MOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C MU3MEHEHHMEM MEXaHMYECKOW SHEepruM Teja Ha
MpUMEpPE PACTKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OCHOBHBIE MTOJIOKEHHSI MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH U UX OIIBITHOE 000CHOBaHHE.
bpoynoBckoe nmwxkenue. Auddysus. Xapakrep ABMIKEHUS U B3aMMOJICHCTBHS YaCTHIL BEIIECTBA.
Mogenu cTpoeHHs Ta30B, )KUAKOCTEH U TBEPABIX TeNl U OOBSICHEHUE CBOWCTB BEILIECTBAa HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctostnaass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogaens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUYECKOU TEOPHH
UealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEprHH
TEIJIOBOTO ABWKEHMS yacTull ra3a. [llkana remnepatyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon JlansroHa. M3omporeccsl B UI€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe mpelcTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JTUCKPETHOE CTPOEHHME BELIECTBa, (oTorpaduu MOJEeKyl
OPraHUYEeCKUX COCIUHECHUM.

OmnbrThl 110 UG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO TBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopaenb, HIUTIOCTPUPYIOLLAsk MPUPOJLY AaBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

OmnpeneneHre Macchl BO3JyXa B KIAaCCHOW KOMHATE€ HAa OCHOBE H3MEpeHUid o0béMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMETPAMU COCTOSHUS PAa3pEXEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuxku

TepmoauHaMuueckass cucreMa. BHYTpeHHss SHEpPIUs TEPMOJUHAMUYECKONU CUCTEMBI U
crocoOb! e€ n3MeHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0JHOATOMHOIO
UJEaIBbHOr0 raza. Buael Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKLUS, U3ydeHHE. Y AebHas
TEMJI0EMKOCTD BelecTBa. Koau4yecTBo TEMIOTHI P TEIIoNepeaayde.

[Tonatue 06 amgmabatHOM mporecce. IlepBeiii 3akoH TepMmoanHaMHKH. [IpuMeHenue
MEePBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh MpoeccoB B MpUpPOeE.

TennoBele Mamuubl. [IpuHIUNBL 1EeHcTBUS TEMIOBBIX MamuH. [Ipeobpa3oBaHust SHEPTUN
B TEIUIOBBIX MammHax. Koag¢umuent nonesnoro aeicTBus TemmoBoi Mamuuel. [{ukn KapHo u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOJIEMBI TETIOIHEPTETHKH.

TexHnuyeckue yCTpoiicTBa M NPAKTHUECKOE IPUMEHEHME: JBUIATEIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



V3MeHeHne BHYTPEHHEH HSHEpruu Teja MpHU COBEPLICHHM DPAOOTHI: BBUICT MPOOKH W3
OYTBUIKU MOJ JICHCTBUEM CHKAaTOT0 BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTEéM TpeHus
(BHICOIEMOHCTpALIHSA).

W3meHneHue BHyTpeHHEH SHepruu (TeMIepaTypsl) Tejla IpH Terionepeaye.

OnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHus, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHumeHcaums. Vcmapenme wu  kumeHue. AOCOTIOTHAs U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HaceleHHblil map. Y ienbHas TerioTa napooopa3oBaHUsl.
3aBUCHUMOCTB TEMIIEPATypPbl KUIICHUS OT JaBJICHUS.

Tsépnoe teno. Kpucrammmyeckue u amopdHbie Tesa. AHU30TPONHUS CBOWCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeroTa riasieHus. Cyonumarus.

YpaBHEeHHE TEIJIOBOTO OajlaHca.

TexHuuyeckue ycTpoiicTBa M NPAKTHUECKOE NPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTHUN NOJIYYEHHUSI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YUCIIE HAHOMAaTEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX 1APOB.

Kunenue npu NoHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habntoienue HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. DaekrpoamHaMuka

Tema 1. Dnexmpocmamuka

DnekTpu3zanusi Tel. OJEeKTpUuecKuil 3apsa. JlBa Buaa 3JIEKTPUYECKUX 3apsiIoB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

BsaumopeiictBue 3apspoB. 3akoH Kynona. TouedHbli  AJIEKTpUYECKUI  3apsia.
Onektpuueckoe mosne. Hampsok€HHocTh aiexktpudeckoro mnoss. [IpuHIuMn cyneprno3uuuu
NEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU MIEKTPUYECKOTO MOJIS.

Pabora cumnm oamektpocrarnueckoro moss. [lorennman. Pa3HOCT,  TMOTEHIMAIIOB.
[IpoBOAHUKY U JUAIIEKTPUKHU B 3IEKTPOCTATUUECKOM M0J€e. [usnexkTpudeckas NpoOHUIIaeMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOIO KOHJIEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHudeckue ycTpoucTBa M NPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DSJICKTPONPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
arnrmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3auMozeicTBre HadIEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAas 3alIUTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.



3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTopa OT IUIOU[aJAM IUIACTHH,
paccTOsTHUSA MEKIY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3mepenue 3J1eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuyeckuii mok. Toku é paznuunvix cpeoax

DNEeKTpUYECKUl TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOr0 ToKa. VICTOUHUKHY TOKa.
Cwuita Toka. [IoCTOSIHHBIN TOK.

Hanpspkenne. 3akon Oma 1151 ygacTka LIETH.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jkoymns—JIenia. MOImHOCTh AIEKTPUIECKOTO TOKA.

DneKTpOABMKYIasl CUjla U BHYTPEHHEE COIIPOTUBIIEHUE HCTOUHUKA TOKa. 3aKkoH OMa aiis
MOJTHOM (3aMKHYTOM) AJIEKTpUIECKO 1enu. KopoTkoe 3amMbIkaHueE.

DNEeKTpOHHAsT MPOBOAMMOCTb TBEPABIX METAJJIOB. 3aBUCHUMOCTH COIMPOTHUBIICHHS
METAJIOB OT TeMneparypel. CBEpXIPOBOANMOCTb.

DnexTpuuecKkuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PacTBOpax M pacijlaBax 3JIEKTPOJHUTOB. DJIEKTPOJIUTHYECKAS
JUCCOIMaIus. DIEKTPOIIU3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOATENIbHBIN pa3psia. MomHus.
[Lnazma.

TexHuueckue ycTpoMCTBA W NPAKTUYECKOE IPUMEHEHUE: aMIIepMETP, BOJBTMETP,
peocTat, ICTOYHUKHU TOKa, dJICKTPOHATPEBATEIBHBIE TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAaKyyMHBIH  JAHMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCHMOCTh COIPOTHUBIICHUS LWJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CwmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3EeKTPOABMKYILIEH cuiabl. KOpoTkoe 3amMblkaHWE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJA.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3yueHne cMEmaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne 3IEKTPOABMKYIIEH CHJIBI  HMCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue anekrponusa.

MesknpeamMeTHble CBSI3H

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCYILECTBIISETCS C Yy4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€l C KypcamMM MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvle nouamusi, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAYyYHOTO IMO3HAHUS:
SIBIICHUE, HAy4yHbId (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
SKCHEPUMEHT, MOJAEINPOBAHNE, MOJIEIb, U3MEPEHHE.



Mamemamuka: pelieHHEe CHCTEMbl YpaBHEHUH, JuHeHHas ¢yHKuus, mapabona,
runep6osa, ux rpaduku 1 CBOMCTBA, TPUTOHOMETpHUUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOpJMHAT, CII0XKEHHE BEKTOPOB.

Buonoeus: mexaHnueckoe JBWXEHHUE B XKHUBOH mpupoje, auddysus, ocMoc, TerioooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEIJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOIUTHYECKAs JUCCOLMAINS, TaJIbBaHUKA.

l'eoepaghus: B1axXHOCTH BO3/lyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKe IBUKEHUI ¢ UCIIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIIUIHUKHN, HCIOJIh30BAHWE 3aKOHA COXPAHEHHUs HMIYyJlbca B TEXHUKE (pakera,
BOAOMET W JpYIHWE), JBHTaTelb BHYTPEHHEro CropaHus, TapoBas TypOWHA, OBITOBOM
XOJIOUIBHUK, KOHAUITUOHEP, TEXHOJIOTUHU TOJYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAHOMATepHaJloB, M  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPHUHTEp, 3JIEKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. diiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHWTHl. B3aummoneicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
nHAyKIun. KapTrHa TMHUN MarHUTHOM MHYKIIUH T10JIS HIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oje npoBOAHUKA ¢ TokoMm. KapThHa NUHUNA MHIYKIUKA MAarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moayiab M HampaBieHHE. [IBM)KEHHME 3apsHKEHHOW 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM moJjie. Pabota cumsl Jlopenma.

SIBneHue DJIEKTPOMArHUTHOM MHAYKIUU. IIOTOK BekTOpa MarHUTHOW MHIYKLIHH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuu Dapajes.

BuxpeBoe anekTpuueckoe moje. DNEKTPOABIKYILAs CHJAa MHAYKIMH B IIPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuio JleHna.

NHIykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABHKYIAsi CUJIAa CAMOWHTYKIIMH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckue ycTpoiicTBAa M TNPAKTUYECKOE IPUMEHEHME: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MUHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MarHUTHBIM T10JIEM.

JInHMK MHIYKIMHA MarHUTHOTO TOJISL.

B3aumMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlencTBre cuiel JIopeHIIa Ha HOHBI 3JIEKTPOJIMTA.

SIBrIeHME IEKTPOMArHUTHOW UHAYKIUH.



IIpaBuio JleHna.

3aBHCUMOCTD 3JIEKTPOJIBHKYIIIECH CHIIbI MHAYKIIUA OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Vyenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydyeHne MarHuTHOTO TMOJISI KATYIIKU C TOKOM.

WccnepoBanue necTBUsI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABieHUS 3JIEKTPOMAarHUTHOM MHIYKIIUH.

Pazgen 5. Koje0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOEOAHUS

KonebarenpHas cucrema. CBOOOMHBIE MexaHWYEeCKHWe KoyieOaHusa. [ apmMoHmUeckue
kosnebanus. Ilepuon, dactora, ammiuuryna u ¢asza konebanuid. IIpy)XKHHHBIH MasSTHHK.
MartemMaTrnyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KoJjiebanuii. [IpeBpanienue suepruu npu
TrapMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B HUACATHLHOM
KoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H  JIIEKTPOMArHUTHBIMHU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIHbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxarolmux KoneOaHusX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHMs.

[Tepemennbiii Tok. CHHYCOUIAIBHBIN NIEPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOJICHUE AICKTPUUYECKON DHEPTHUHU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTEIbHON CUCTEMBI (MTPY>KHHHBIA UM MaTeMaTHUECKHUI
MasITHHK).

HaGmronenue 3aryxaronumx KoigeOaHuid.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUH.

Ha6mronenue pe3onanca.

CB00OIHBIC JIEKTPOMArHUTHBIE KOJICOAHUSL.

OcmworpaMMbl — (3aBUCHMOCTH  CHJIBI TOKa M HAmpsOKEHUS OT BpPEMEHH) s
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mocnenoBaTeaIpHOM COSAMHEHUN PE3UCTOpA, KATYIIKA UHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TuHUN NEKTPOoIIepeaadH.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOa MaJIbIX KOJeOaHU Tpy3a HA HUTH OT JJIMHBI HUTH
Y Macchl rpysa.

HccnepoBanne mepeMEHHOr0 TOKa B ILENM W3 IOCIEIO0BAaTEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHblE 60TIHbL

MexaHnueckue BOJIHbI, yCiI0BUs pacnpocTpanenus. [lepuoa. CkopocTh pacipocTpaHEeHUs
u januHa BosHbL. [lomepeunble u mpononbHble BOJHBL MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.



DNEeKTPOMarHUTHbIE BOJHBI. Y CIOBUSL U3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, V B anexkTpoMarautHoii BosHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHE, TpeloMiieHHe, moispusanus, audpakuus, wuHTepheperuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[lIxana sneKTpoMarHUTHBIX BOJH. [IpUMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIBI paIUOCBS3U U TeNEBUACHUS. Paguonokanus.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3ByKOBasl JIMArHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPajAHONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OOpazoBanue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

Konebmtomnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGmonenne oTpakeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJTH.

Ha6mronenue narepdepeHiny u audpakiinid MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenne cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOM
KoJie0aHui.

HccnepoBanne CBOWCTB  3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXXEHUE, MPEIOMIICHHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOE paclIpOCTpaHEHHUE CBETA B OHOPOJAHOU Cpelie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpakeHHs cBera. [locTpoeHune H300paKeHHH B IUIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3akOHBI TPEJIOMIICHUS cBeTa. AOCONIOTHBIA TOKAa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOTO BHYTPEHHErO
OTPAXKEHUS.

Hucnepcus ceera. CroxxkHbINA cocTaB Oenoro cBera. L[Ber.

CoOuparomme W pacceuBaroniye JHUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o00pakeHU B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOU JIUH3BL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass ontuka. MHrepdepenunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P()EPEHLIMOHHONW KapTUHE OT JIBYX CHMH(a3HbIX
KOIE€PEHTHBIX UICTOUYHUKOB.

HNudpakuus cera. JudpaxkmumonHas pemérka. YcloBHe HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoiicTBa M TPAKTHUECKOE NMPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTHKA, TH(paKkinOHHAas peIIETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpocTpaHEHUe, OTpaKEHUE M IMpesnoMiieHue cBeta. OnTudeckue
PUOOPHI.

ITonHoe BHyTpeHHEee oTpaxeHue. Monens cBeToBOA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Monenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue narepdepeHimu ceera.



Habntonenue nudpaknuu cera.

HabGmronenue qucnepcuu ceTa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
Habmroienue nonsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3mepenne nokazaresns MpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.
HaGmonenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHWUKHU. [locTynmarel cnenuanbHOM TEeopuu
OTHOCUTCJIBbHOCTU: HWHBApPUAHTHOCTL MOAYJIA CKOpOCTH CBCTa B BaKyyMeC, MPUHIHAIT
OTHOCHUTEJIbHOCTH DWHILTEHHA.

OTHOCHUTEIBLHOCTD OOTHOBPCMCHHOCTHU. BaMeI[JIeHI/Ie BPCMCHU U COKpAIICHUC NJIMHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBas pusznka

Tema 1. dnemenmul KBAHMOBOI ORMUKU

®otonsl. Popmyina [Tnanka cBsI3M 3HEPruM POTOHA C €r0 YACTOTOU. DHEPTHS K UMITYJIbC
dboToHa.

OtkpeiTue u wuccnenoBanue ¢orodpdexra. Onmbitel A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

JNaBnenue ceera. Onbitel I1. H. JIeOenena.

XHUMHYECKOe IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE NMPHUMEHEHHE: (HOTOAIEMEHT, (POTOJATUHK,
CoJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

CBeTOoauOI.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopra no paccesHuro o -dactun. Ilnanerapnas
mozenb atroma. [loctymatel bopa. U3nmyuenue u mornomenrne GOTOHOB MPHU MEPEX0Jie aToMa ¢
OJIHOT'O YPOBHS 3HEPTUU Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPIMH aTOMa BOJIOPO/A.

BosHoBbIe cBoiicTBa yacTull. Bomusl ne bpoinsa. KopnyckynspHO-BOTHOBOW Tyaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3JIyUYEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJIbHBIM aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenne JIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

HalGmronenue nuHeiyaToro criekpa.

Tema 3. Amommnoe aopo



DOKCHEPUMEHThI,  JOKa3bIBAIOIIME  CIIOXKHOCTb  CTpoeHust  sapa.  OTKpbITHE
paauoakTuBHOCTH. OnBITH Pedepdopaa mo onpeneneHuo cocTaBa paguoakKTUBHOTO U3TyYEHUS.
CsaoticTBa anbda-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykmonuas monens smpa [eizenOGepra—lBaneHko.
3apsn saapa. MaccoBoe yucio sigpa. M30Torsbl.

Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMa-usnydenue. 3aKoH
pPaauoaKTUBHOTO pacraja.

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

SAnepHsle peakuuu. JleneHue u CUHTES SIED.

Anepupiii  peaktop. TepmosiaepHbpiii cuHTe3. [IpoOiieMbl W TEPCHEKTUBBI SAECPHOU
SHEPTreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTEeTUKH.

DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo1p1 HAOIIOICHUS U PETHCTPAIUH dJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIIbHBIE B3aMMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA U NPAKTHUUECKOE MPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jlemoncmpayuu

CU€TYnK HOHU3HUPYIOIIUX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMMHU M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMHUHU. lIpuKianmHOE W MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, KX BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Connue. ConneuyHasi akTUBHOCTh. Mcrounuk sHepruu ConHua v 3BE371. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{narpamMma «CeKTpaTbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JJIsi  3BE31  TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIEHUS O
MPOUCXOKACHUH U 3BoJonnK COJIHIA U 3BE3]T. DTallbl )KU3HU 3BE3I.

Mueunsbiit [Tyts — Hama ["anaktuka. [lonoxenue u npmxenue Cosnia B ['anaktuke. Tunbr
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sIAPAX TANAKTHK.

Bcenennas. Pacumpenue Bceenennoii. 3akon Xa006sa. PasOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménusie mpo0iaeMbl aCTpPOHOMUH.

Vuenuueckue nabnrooenus

Habnronenust HeBOOPY>KEHHBIM TTIa30M C UCHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u ipkue 3BE3/1bI.

Ha6monenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpPEeHUE

Pons ¢u3ukm w acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMAIbHON |
ITHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHHE MHUpa, poJib (HU3MyYecKol Teopud B (HOPMHUPOBAHHMH TPEIACTABICHUN O
¢u3nueckoil KapTuHEe MUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUMN O MPUPOJIE.

MexnpeamMeTHblie CBA3U



Nzyuenmne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kkiacce ocylecTBisSeTCS ¢ y4€TOM
COJIEpXKATENBbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBSI3aHHBIE C M3YYCHHMEM METOJOB HAyYHOI'O MO3HAHUS:
SIBJICHWE, HAy4yHbIH (akT, TUmore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
JKCIIEPUMEHT, MOEIUPOBAHUE, MOZEIIb, U3MEPECHHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKUE (YHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKITHIA,
IPU3HAKHU NOJ00MS TPEYTOJIbHUKOB, ONpEeAEIeHNE TUIOMAAN TUNIOCKUX GUTyp 1 00bEMa Tell.

Buonoeus: snekTpuueckue SIBICHUS B JKUBOW NpUpOAE, KoiieOaTenbHbIe IBMKECHUS B
KUBOM NIPHUPOJE, ONTHYECCKUE SIBICHUS B JKMBOM IPHUPOAE, NCHCTBUE paJualid Ha >XUBBIC
OpraHU3MBlI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTa/UIMYECKash CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

lI'eocpaghus: MarHUTHBIE MONIOCA 3€MIIH, 3aJIe)KU MarHUTHBIX pyl, GoTochEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHUMN.

Texnono2us: TMHUM DIIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
HaumenoBanue KounuecTBo yacos
e a3/1eJI0B U TeM K I J1eKTPOHHbIE (LM (pPOBLIE) BocnurarejbHBIH NOTEHIINAJ
n/n P Bcero OHTPOTBH paxThiec o0pa3oBaTe/bHbIE pecypchl
NporpaMMmbl ble padoThI KHe padoThl

Pazgen 1. PU3UKA U METOJAbBI HAYYHOT'O IIO3HAHUSA

11

dusnka u METOAbIL
HAay4YHOr'0 MO3HaHUsA

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 pazneny

Pa3zgen 2. MEXAHUKA

2.1

Kunematnka

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/

2.2

JlmaaMuka

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/

I'paxpanckoe BocnuTaHue

—  (opMuUpOBaHHE POCCUHCKOM
TPaXAaHCKON MAEHTHYHOCTH,
NPUHAJIEKHOCTH K OOIIHOCTH TpakiaH
Poccuiickoit denepanuu;

—  ($OopMHUPOBaHUE POCCUHCKOM
TpaXXITaHCKOW UIEHTHIHOCTH,
TIPUHAIIC)KHOCTH K Hapoxy Poccun kak
HUCTOYHUKY BiacTu B Poccuiickom
TOCYapCTBE U CyOBEKTY THICTUCIICTHEN
POCCHUICKOM TOCYIapCTBEHHOCTH;

— (opMupoBaHHe yBa)XEHHS K IIpaBam,
cB00O/1aM U 0053aHHOCTSIM I'paXJaHHHA
Poccuu

—  (dopMupoBaHHE IPABOBOH U
MOJIMTUYECKOU KYJIBTYPBI.

IIaTrpuoTnyeckoe BoCIUTaHUE

—  (opMupoBaHHe JIFOOBU K pOTHOMY
Kparo;

—  ¢dopmupoBanue Mmoo kK Poaune;
—  (opMupoBaHHe IFOOBU K CBOEMY
Hapony;

— (opMupoBaHHe yBaKEHHUS,
TOJIEPAaHTHOCTH K HapojaM Poccuu;

—  HCTOPUYECKOE NMPOCBELICHUE;

—  (opMupoBaHHE POCCUHCKOTO
HallMOHAIILHOTO UCTOPHYECKOTO CO3HAHMS;



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/

2.3

3aKOHBI COXpaHCHUA B
MCXaHHKE

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 pazneny
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Pa3zgen 3. MOJIEKYJIAAPHASA

DPU3UKA

N TEPMOJMHAMMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KHHETHUYECKOH Teopuu

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/

3.2

OCHOBBI
TEPMOANHAMHUKHU

10

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/

3.3

ArperartHblie
COCTOSIHUSI BEIIECTBA.
®dazoBble MePexoabl

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/

—  (dopMHUPOBaHUE POCCUICKOM
KYJIETYPHO! HICHTUYHOCTH.

JlyX0BHO-HPABCTBEHHOE BOCITUTAHHE

— (dopMupoBaHHE TyXOBHO-HPABCTBEHHOM
KYJIBTYPBI;

—  (dopMupoBaHHE TPAJTUITUOHHBIX
POCCUHCKMX CEMEMHBIX IIEHHOCTEH;

—  (dopMHPOBaHHE YECTHOCTH;

— ¢opMupoBaHHE TOOPOTHI;

—  (dopMHUPOBaHHE MUJIOCEP TS,

—  (opMupoBaHHE CIIPaBEITMBOCTH;

—  (dopmMupoBaHHe APYKETIOOHUS U
B3aUMOTIOMOIIIH;

—  (dopMupoBaHHE YBaXKCHHS K CTAPIIUM;
(hopMupoBaHHE YBaXKCHUS K TTAMSITH
TIPEJIKOB.

JcTeTHYECKOE BOCIIUTAHHE

—  (OopMHpOBaHHUE ICTETHIECKOI
KYJBTYPBI;

— mpuoOIIeHHEe K JTyYIIUM 0Opasiam
OTEYECTBEHHOTI'O HCKYCCTBA;

— mpuoOIIeHHE K JTyYIINM 00pasiam
MHPOBOTO HCKYCCTBA.

®dusznyeckoe BocnuTaHue, popmupoBanme
KYJBbTYPBI 310POBbSI H SMOIOHATBLHOTO
O0naromoJryyusi

—  (opMupoBaHHe KyJIbTYpbl 310POBOTO
obpa3a Ku3HHU;

—  (dopMupOBaHUE IMOLHOHAIBHOTO
Omaromoydns;

—  (opMHUpOBaHUE HaBBIKOB 0€30MACHOTO
NOBEJCHHS B IPUPOIHOM Cperie;

—  (dopMHUpOBaHUE HaBBIKOB 0€30MaCHOTO
NOBEJCHHS B COLMANBHOM cpene;



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/
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 pazneny
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Pazpnea 4. 9JIEKTPOJUHAMUKA

4.1

DNeKTpoCcTaTHKA

10

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/

4.2

TlocTossHHBIH

SHGKTI)I/ILICCKI/Iﬁ TOK.

TOKHU B pasIHYHbIX
cpenmax

12

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/

— (¢opMHPOBaHNE HABBIKOB 0€301TaCHOTO
MTOBEJICHUSI B YPE3BBIUANHBIX CUTYAIIHSX.

TpynoBoe BocmuTaHue

— (opMupoBaHHE YBaXXCHHUS K TPYLY;
— (opMupoBaHHe yBaXXEHHS K
TPYASIIIMCS

—  (dopMupoBaHHE yBaXXCHUS K
pesynbTatam Tpyaa (CBOero u Jpyrux
Tojei);

—  OpHeHTalMs Ha TPYAOBYIO
JIeATEIIbHOCTB;

—  OpHeHTallus Ha MoyydeHue npodeccuu;
—  OpHeHTalMs Ha JINYHOCTHOE
CaMOBBIPAXEHHE B MIPOTYKTUBHOM,
HPaBCTBEHHO JJOCTOHHOM TPYIE;

OpUEHTAIMSI Ha JOCTHKEHHUE BBIIAIOIINXCS
pe3yIbTaToB B MPOheCcCHOHATEHON
JeSITeTbHOCTH.

IKoJIorHYecKoe BOCIUTaHHE

—  (opMupoBaHHE IKOJIOTHICCKON
KYJIBTYPHI;

—  (opMupoBaHHE OTBETCTBEHHOTO,
OepeKHOTO OTHOIICHHS K IPUPOE,
OKpy>Karoliei cpene;

— (opMupoBaHHE HaBBIKOB OXPaHHbl,
3aIUThI, BOCCTAHOBJICHUS PUPOJIBI,
OKpY>Karolei cpeabl.

IleHHOCTH HAYYHOI0 MO3HAHUS
BocnuraTeabHbI NOTeHIHAT MOKeT ObITh
copmyiupoBaH Kak:

— (opMHupOBaHHUE CTPEMIICHHS K
TTO3HAHMIO CE0S U IPYTHUX JIIOJICH;

— (opMHupOBaHHE CTPEMIICHHS K
TTO3HAHHIO TIPUPO/IB;

— (opMupoBaHHEe CTPEMIICHHS K
TIO3HAHMIO O0LIECTBa;



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/

—  ¢dopMHUPOBaHUE CTPEMIICHUS K
MOJTyYCHHIO 3HAHUIA,

—  (dopMupoOBaHHE CTPEMIICHHS K
MOJTyYCHHIO KAYECTBEHHOTO 00pa30BaHHS.

Hroro no pazneny 22
PesepBHOE BpeMms 2
OO011€e€e KOIMYECTBO YacOB 68 3 3
11 KJIACC
HanmeHoBaHue KoJauuecTBo yacos
Ne a3/1eJI0B U TeM K I IJ1eKTpouHLIE (1NpPOBLIE) BocnuraTtebHblii OTEHIIUA
nm P Bcero OHTPOILHE! PaKTHIECK  6ha30BaTebHBIE pecypehl 1
NMpOorpamMmabl e padoThbI He padoThl
Pazgen 1. JIEKTPOAUHAMUKA
https://interneturok.ru/ I'pakaaHcKoe BOCIMTAHHE
http://school-collection.edu.ru/ —  (hOpMHpOBaHHE POCCUICKOH
https://www.mozaweb.com/ru/ IPaXKIAHCKOM UICHTHIHOCTH,
MarauTHoe IoJe. https://www.youtube.com/@qgetaclassphys MPUHAJICKHOCTH K OOIHOCTH IpaXkIaH
1.1  DnexTpoMarHutHas 11 1 3 https://educont.ru/ Poccuiickoii ®enepanyu;

WHJTyKIUS https://education.varwin.com/ru/ —  (opMHpPOBaHHE POCCHHCKOIT
https://www.yaklass.ru/ IPaxJaHCKOH MIEHTUYHOCTH,
https://www.powtoon.com/ NPUHALIEKHOCTH K Hapoy Poccun kax
https://resh.edu.ru/ MCTOYHHUKY BIacTu B Poccuiickom

Vroro o paszeny 1 TOCYAAPCTBE H CyOBEKTY TLICSI‘{CJ.ICTHCI/I
POCCHICKO TOCy1apCTBEHHOCTH;
Paznen 2. KOJIEBAHUS U BOJIHBI — (¢opMupoBaHHE YBAaXKECHHUS K IIpaBam,
https://interneturok.ru/ cBoOO/IaM ¥ 00S3aHHOCTSIM TpaXkIaHIHA
http://school-collection.edu.ru/ Pocoma 5
https://www.mozaweb.com/ru/ —  dopmupoBanye NpaBoBoi 1
MexaHH4YeCKUE U https://www.youtube.com/@getaclassphys HNOJUTUYECKOH KYJIBTYPBI.
2.1 | anmexTpoMarHuTHbIE 9 1 https://educont.ru/
KoJieOaHus https://education.varwin.com/ru/ IaTpuoTnyeckoe BOCIUTAHHE

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

— (opmupoBaHue JIIOOBU K POTHOMY
Kparo;
—  ¢opmupoBanue 008U k Ponune;
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MexaHunueckue u
2.2 | DIEeKTpOMarHUTHbIE 5
BOJTHBI

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

2.3 | Onruka 10

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

HUroro no pazzaeiny 24

Paznen 3. OCHOBBI CIIEIITUAJIbHOM

TEOPUHU OTHOCHUTEJIBHOCTH

OCHOBEI CITEIMaIBHON

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

3.1 | Teopuun 4 1 https://educont.ru/
OTHOCUTEIBHOCTH https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
HWroro no paznmery 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJjIeMeHTHl KBAaHTOBOM 6
' OITHKH

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/

—  (QopmupoBaHue JI0OOBH K CBOEMY
Hapoay;

—  ¢QopmupoBaHue yBakeHus,
TOJIEPaHTHOCTH K HapojaM Poccun;

—  HCTOPUYECKOE MPOCBELICHUE;

—  ¢dopmupoBaHHE POCCHICKOTO
HAIMOHAIILHOTO UCTOPUYECKOTO CO3HAHMS;
—  (opMUPOBaHUE POCCUICKON
KyJIbTYPHO# UACHTHIHOCTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE

— (¢opMHupOBaHKE TyXOBHO-HPABCTBEHHOMN
KYJIBTYPHI,

—  ¢dopmupoBaHHe TpaIUIHOHHBIX
POCCHUHCKUX CEMENHBIX LIECHHOCTEN;

— (G OopMHUpPOBAHUE YCCTHOCTH;

—  (opmupoBanue 106pOTHI;

—  ¢dopmupoBanue MuIoCEpIHs;

—  ($opMHUpOBaHKE CIIPABETUBOCTH;

— (¢opMHupOBaHHUE PYKETIOONI U
B3aWMOIIOMOIIIH;

— (¢opMHupoBaHKE YBAXKCHHUS K CTAPIINM;
(hopMupoBaHHE YBaXKECHHUS K ITAMATH TIPEIKOB.

IcTeTHYecKoe BOCIIUTAHNE

— (G opMHUpOBAHUE ICTCTUICCKOMN
KYJIIbTYDBI,

— npuoOIIeHHE K JyYIIUM o0pasiam
OTEYECTBEHHOI'O MCKYCCTBA;

— npuoOIIeHHE K JyYIIUM o0pasiam
MHPOBOTO UCKYCCTBA.

dDu3nyeckoe BocnuTanue, GopmupoBanue
KYJBTYPBI 310POBbSI H SMOIHOHATBLHOTO
01aromoJyyms

—  (opmupoBaHue KyIbTYpbI 310POBOTO
o0pasa KHU3HH;

—  ¢QopmupoBaHHEe SMOLIMOHATIBHOTO
Onaronoiyuus;
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https://www.yaklass.ru/
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4.2 | Crpoenue atoma 4

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/

4.3  AtomHOe sap0 5

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/

HWroro no paznery 15

Pazpnen 5. 9JIEMEHTBI ACTPOHOMMWHU U ACTPOPU3UKHN

DNeMEeHTHI aCTPOHOMUH

https://interneturok.ru/

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

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

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

5.1 1 acTpoGusHKN 7 https://educont.ru/

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

HWroro no paznery 7
Pazngen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o6maromee 4 https://interneturok.ru/
' [OBTOPEHHE http://school-collection.edu.ru/

—  (opMupoBaHHE HABBIKOB O€30TIACHOTO
MOBEIICHUSI B IPUPOIHOI cpee;

— (¢ opMHUpOBaHKE HABBIKOB 0E30MACHOTO
MOBEJICHHSI B COLIMAILHOM CPEJIC;

— (¢ opMHUpOBaHKE HABBIKOB 0E30MACHOTO
MTOBEJICHYSI B YPE3BBIUAIHBIX CUTYAIIHSX.

Tpynosoe BocnnuTanue

— (¢opMHupoOBaHKE YBaXXEHHUS K TPYLY;
— (¢opMHUpOBaHHE YBaXXECHHUS K
TPYAALIIIMCS;

—  (¢opMHUpOBaHHE YBaXKEHUS K
pe3ynbpTaTaM Tpyaa (CBOETro u APYTUX
nrozei);

—  OpHUEeHTauus Ha TPYAOBYIO
JIeATENILHOCTB;

—  OpHueHTauus Ha roJyrydeHue npodeccuu;
—  OpHeHTauus Ha JMYHOCTHOE
CaMOBBIpaKEHHUE B IPOAYKTHBHOM,
HPaBCTBEHHO JOCTOHHOM TPYIE;

— OpHEHTaIWs Ha TOCTH)KEHUE
BBIJTAIOIINAXCS PE3YIHTATOB B
po(heCCHOHATBHOM IeSATETFHOCTH.

JKoJIorH4YecKoe BOCIIMTAHUE

— (¢ opMHUpPOBaHHUE IKOJIOTUICCKOI
KYJIBTYPHI,

— (¢ opMuUpOBaHUE OTBETCTBEHHOTO,
OGepeXHOTO OTHOIICHUS K IPUPOJIE,
OKpy>Karoliei cpene;

—  (¢opMupOBaHHE HABBEIKOB OXPAHEL,
3aIUTHI, BOCCTAHOBJICHHUS IIPUPOJIEL,
OKpY’KaIOMIeH Cpebl.

LleHHOCTHh HAYYHOT0 MO3HAHUSA
BocnurarejbHBIH NOTEHIMAJ MOKET OBITh
copmyupoBaH Kak:

— (¢ opMUpOBaHUE CTPEMIICHHS K
MMO3HAHUIO ceOsl ¥ IPYTUX JIFOJICH;



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
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/
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—  (opMupoBaHUE CTPEMIICHUS K
MTO3HAHUIO TIPUPOJIEI;

— (¢ opMUpOBaHUE CTPEMIICHHS K
MMO3HAHUIO OOIIECTRA;

—  (¢dopMUpOBaHUE CTPEMIICHHUS K
MOJTyYCHHIO 3HAHUIA,

—  (opMupoBaHUE CTPEMIICHHS K
MOJYYEHHIO KaueCTBEHHOTO 00pa30BaHMUsI.

HWroro no paszaeny 4
PesepBHOE Bpemst 3
OO0111ee KOIHYECTBO YaCOB 68
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