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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma yueOHOro npeamera «@Pusnka» (0a30BbI ypOBEHb) COCTAaBJIICHA B
COOTBETCTBUH CO CJIEAYIOIIUMHU JOKYMEHTaMHU:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoi
Denepauumn».

2.Ilpukaz Munnpocsenienuss Poccun ot 17.05.2012 Ne 413 «OO0 yTBepkIeHUU
denepaabHOrO  roCyIapcTBEHHOTO  OOpa3oBaTENbHOIO  CTaHJapTa OCHOBHOIO  OOIIEro
obpazoBanus» (B pea. [IpukazoB Munnpocsenienust Poccun ot 12.08.2022 N 732).

3. Ilpuka3 Munnpocsemennss Poccun ot 18.05.2023 Ne 371 «OO6 yrBepkaeHHUU
benepanbHON 00pa30BaTENBHOM MPOrPaMMBI CpEAHEr0 0011Iero 00pa3oBaHusl.

4. Ilpukaz Munnpocsemmenust Poccun ot 27.12.2023 Ne 1028 «O BHeceHHH M3MEHEHUH B
HEKOTOpbIe TpHKa3bl MuHOOpHayku W MunnpocBenieHus, kacaromuecss ®I'OC ocHoOBHOTO
o011ero o0pa3oBaHUs U CPETHETO OOIIETO 0OPa30OBaAHUS.

5. IIpuka3z MunucrepcTBa npocsemenns: Poccuiickoit ®eneparuu ot 24.11.2022 Ne 1025
«O06 yrBepxkaeHun (enepanbHON aganTUPOBaHHONW 00Pa30BaTENBHONW MPOrpaMMBbl OCHOBHOTO
o0m1ero o6pa3oBaHus Ui 00YJArOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBBS.

6. [Ipukaz Munnpocsemenus Poccun ot 01.02.2024 Ne 67 «O BHECEHWM H3MEHCHHH B
HEKOTOpBIe MpHKa3bl Munnpocsemenus Poccun, kacarommecs: deaepaibHbIX aalTHPOBAHHBIX
00pa30BaTeNIbHBIX IPOrPaMM».

7. Ilpukaz Munnpocsewenus Poccun ot 19.03.2024 Ne 171 «O BHeceHUHM U3MEHEHUU B
HEKOTOpbIe MpHKa3bl MunucrepcrBa npocseieHus P®, kacarommecs @OII nHayanbHOro 0011€T0
0o0pa3oBaHusi, OCHOBHOI'O 00IIEro 00pa30BaHUs, CPETHETO OOIIETO 0Opa30BaAHUSY.

8. Ilpuka3z Munnpocsemenuss Poccun ot 01.02.2024 Ne62 «O BHECEHUM W3MEHCHUH B
HEKOTOpbIe MpUKa3bl MuHMpocsemeHnus Poccun, kacaromuecs: gpenepaibHbIX 00pa3oBaTeNbHBIX
IpPOTpaMM OCHOBHOT'O O0IIIEro 0Opa30BaHUS U CPEIHETO 00IIEro 0Opa3oBaHUM.

9. IlocranoBnenue ['7aBHOrO TOCYIapCTBEHHOTO CaHUTapHOTO Bpaua Poccuiickoii
Oeneparun ot 28.09.2020 Ne 28 «O6 yrBepxaenuu canutapubix npasmn CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHe TpeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUSA U OOy4YeHUs,
OTIIbIXa M 0370poBiIeHUsl AeTed UM Monoaexu» (BMecte ¢ «CII 2.4.3648-20. CanurtapHbie
paBUIA...»).

10. IMpuka3 Munmnpocsemenuss Poccun ot 21.02.2024 Nel19 «O BHeceHWW U3MEHEHUH B
npuioxenus Ne 1 u Ne 2 x [lpuxazy Munnpocsenienus Poccun ot 21.09.2022 Ne 858 OO0
yrBep)kaeHn DITY, [omymieHHBIX K HCHOJIB30BAHUIO TMPU  PEATU3ANUU  UMEIOIIUX
TOCYJapCTBEHHYIO0  aKKpPEIUTaLMI0 00pa3oBaTelIbHBIX MpPOrpaMM  HayaJbHOro  OOIIEro,
OCHOBHOTO OOIIEro, cpeaHero ooOmero oOpa3oBaHUS OpPraHU3ANMIMH, OCYIIECTBIISIONUMU
00pa30BaTEeNbHYIO JIEATENIBHOCTh W YCTAHOBJIEHHMS NPEAEIbHOIO CpPOKa MCIOJIb30BaHMS
UCKJTIOYEHHBIX YUEOHUKOBY.

11. Ilpuka3 Munnpocsemenust Poccuiickoit ®enepaunu ot 18.07.2024 Ne499 «O06
YTBEPKACHUH (eIepaIbHOTO MEPEYHS AIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX
K HWCIOJBb30BAHHUIO TMpPU  pead3alyd  HMMEIOLUX TOCYJapCTBEHHYIO  aKKpeAUTAIUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIero
o0pa3oBaHU.

12. Ipuka3 Munnpocsemiennus Poccun ot 31.08.2023 Ne650 «O06 yrBepxkacaun [Topsaka
OCYILECTBIICHUSI MEPONPUATHI MO0 NpPOoPECCHOHATBHONM OpHUEHTAMU OO0ydYaroUMxcs 10
00pa3oBaTeNbHBIM ITpOrpaMMaM OCHOBHOTO OOIIIETO U CPETHETO OOIIEro 00pa30BaHMSM.

13. ®enepanbubiii 3akoH oT 19.12.2023 No 618-®3 «O BHeceHUM HU3MEHEHUH B
®denepanbHblit 3aK0H «O06 oOpa3zoBannm B Poccuiickoit denepanumy.

14. TIpukaz Munnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHeceHUU HU3MEHEHHS B
OyHKT 13 mopsaka opraHuM3alii M OCYIIECTBJICHHUS O0pa3oBaTelNbHOM JESTENbHOCTH 10
OCHOBHBIM 00111€00pa30BaTebHBIM MIPOTrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HayaIbHOTO



00I11er0, OCHOBHOTO OOLIEro M CpeaHero oOmiero oOpa3oBaHMs, YTBEPKIECHHOTO MPHUKAa30M
MUHHCTEPCTBA MPOCBENICHUS poccuiickoit peaepanuu ot 22 mapta 2021 1. Ne 115».

15. Ionoxenue o pabouerr nmporpamme MAOYVY rumuazuu Ne55 um. E.I.Bépctkunoii r.
Tomcka.

16. Yue6nsrit utan COO MAOY rumuazun No55 um. E.I'.Bépcrkunoii r. Tomcka.

17. Kanengapusiii yueOHbrii rpaduk MAOY rumnaazuu Ne55 um. E.I'.BépcTkuHoil Ha
2024 -2025 yuyebHbli TOA.

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1o (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeIbHOCTHOIO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IMPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb pEaTU3allMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HA YPOBHE CpeJHero oOIiero oopa3zoBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThl 10 T0/1aM 00YUYEHHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOrO
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN OIpelesieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydueHune pu3nKu BHOCUT OCHOBHOM BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHHE YMEHUIH
IPUMEHSTh HayYHbI METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SABIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Tteopuil. Beagymmm B Kypce sBIsSeTcss (OpPMUpOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE€ peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HUKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pus3nuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOIeM pPallMOHAIBHOTO MPHPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS  (u3udeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢usudeckoil TeopuH, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IpPEICTABICHUAX O MPUPOJE, I'PAaHULAX MPUMEHMMOCTH TEOPHH, Ui ONUCAHMS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTebHOCTHBIN 1T0IX0/] B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
NPOBOJUMBIX JJIsI KOHTPOJIS M OLEHKH, OCYIIECTBISCTCS YJYacTHUKaMH 0Opa30BaTENbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIIME NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJHOI0 pasjena
Kypca, TaKk U UHTErpupys 3HaHUs U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3UUECKOW MOJCIH JJISi CUTYaIlMH IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
oOecrnieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4daThbCs B YCJIOBHAX INPEIMETHOrO KabuHeTa (pU3MKU WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3HKH TOJKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpanMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLHUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00eCnedrnBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B Iporpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.
JlaGopaTtopHoe 00OpyZOBaHHE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabopaTOpHOro O00OpYyNOBaHMS JIOJKHBI OBITH
MIOCTPOEHbI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAayYHOMY HW3YUEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;



e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHnne 3TUX Iesell o0ecreyrBaeTcsl PEUICHHEM CIEAYIOMMX 33had B IpoIecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

e [pUOOpETeHHE CHCTEMBl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (dopMupoBaHHE YMEHHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUS
buU3MYECKUX SBJICHWA B TPUPOJE W IS NPUHATHS TPAKTHUECKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOGHHE CIIOCOOOB pEIICHUs pa3IM4YHBIX 337ad C SBHO 3aJaHHOM (pusmueckon
MOJIENIBIO, 3aJad, MOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIeJIH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

® [OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKUX IPOLIECCOB, MX BIIMSHUS HA OKPYKAIOLYIO CPELY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS M MPOBENEHUST (PU3NYECKUX
SKCIIEPUMEHTOB, aHaJlW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3JaHUE YCIIOBUH AJISl Pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemslii B mporpamMme 1o (pu3mKe nepeueHb JJAO0OPaTOPHBIX U MPAKTUIECKUX PadoOT
ABIISIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JeJlaeT BBHIOOpP MpOBeIeHHs 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTENH 00YUaIOLIUXCS.

B cooTBercTBUM ¢ PenepanbHBIMUA TPEOOBAHUSMHE IO OPTraHU3aLUN 00YUYEHUs, 33TaHHBIMU
OI'OC u DenepanpHOil paboueil mporpamMmoil BOCIUTAHUS, B paMKaxX JaHHOW MpPOTrpamMMbl
YUUTENb B XOJI€ OPraHM3alMU YPOKOB M BHEYPOUHBIX 3aHSATHH peanu3yeT CIEAYIONINE BUIBI
JesTeNbHOCTH ¢ yuéToM [IporpamMmbl BOCTIUTaHUS:

» YcTaHaBiIMBAaeT JOBEPHUTEIbHBIE OTHOWICHHUS MEXIYy Yy4YUTEIeM | OOyJaroIUMHUCS,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCTIPUATHIO YYaIIUMUCS TpeOOBaHUIN U MTPOCHO yUUTENS;

» [loOyxxmaer oOydarommxcsi coONIONaTh Ha YpPOKE OOMIETPUHATHIE HOPMBI TOBEICHHS,

npaBuia OOIIEHUs CO CTApPIIUMU (YUYUTEIIMH) U CBEPCTHUKAMU (00yUaroIMMuUcs);

[TonnepkuBaeT B 1€TCKOM KOJIJIEKTUBE JEJIOBYI0, IpYXKEN00HYI0 aTMochepy;

WNunnuupyer oOyyaromuxcst K 0OCY)KJIEHHIO, BBICKa3bIBAHHUIO CBOETO MHEHHS, BBIPAOOTKE

CBOET0 OTHOILIEHUS 10 MOBOY MOJIy4aeMOi Ha YpOKe COLIMATIbHO 3HAaUUMOI HH(pOpMaINH;

CTpoUT BOCHHMTATENBHYIO JIESTENBbHOCTh C YYETOM KYJNbTYpHBIX pa3iuuuil neTei,

M0JIOBO3PACTHBIX U MH/IMBUYaJIbHBIX OCOOCHHOCTEN;

[TpuBnekaer BHMMaHUE OOYyYAlOIIMXCS K LIEHHOCTHOMY AacIleKTy H3y4aeMbIX Ha YpOKe

SIBJICHUM, TIOHSITUH, TPUMEPOB;

AHau3upyeT peabHOe COCTOSIHUE JIeN B y4eOHOM KJlacce/TpyIe;

Haxomut 1eHHOCTHBIM acmekT yd4eOHOoro 3HaHUs W HHPOpMaluH, 00ecleuynBaTh €ro

NOHUMaHHEe 00yYarOIMMUCH;

[IpuBnekaer BHHMMaHue oOydaromuxcsi K oOcykgaemMol Ha ypoke uHopManuuy,

AKTUBU3UPOBATH [TO3HABATEIBHYIO JIEITEILHOCTh O0YJarOIUXCs;

» [loOyxxmaer coOM0IaTh HA YPOKE MPUHIIMITEI YY€OHOH TUCIIMIUIHHBI U CAMOOPTaHU3aIHH;

» CoTpynHUYaeT C JPYIHMMHU MEAarOrHUYeCKUMH PAOOTHUKAMU U JPYTUMH CIICIUATUCTAMHU B
pEIICHNH BOCTIUTATEIBHBIX 33/1a4;

vV VvV ¥V ¥V VYV



>

Co3gaér B y4eOHBIX Tpymnmax (Kjacce, KpyXKe, CEeKIIMU U T.I.) Pa3HOBO3PACTHBIE AETCKO-
B3POCJIbIE OOIIHOCTH 00YYAIOIIUXCS;

» YupasisieT yueOHbIMU TPYIIIAMH C IEJIbI0 BOBJICUCHHUST 00YUarOIIUXCS B ITPOIECC O0yUCHHS U

YV Vv VY VvV VY VY VYV YV VV VYVVV ¥V VY V VY

>

BOCIIUTaHMsI, MOTUBUPYS UX YUEOHYIO-IIO3HABATEIBbHYIO JESATEIbHOCTD;

OpraHu30BbIBaET YKCKYPCHH, TTOXOBI  SKCHEAUIIH U T.I1.;

3amum@aer JAOCTOMHCTBO W MHTEPEChl O0YyYaroluXcs, MOMOIaTh JETsIM, OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYallUu;

Onupaercs Ha JKU3HEHHBIH ONBIT OO0yYaroIMXCs Y4ETOM BOCIMTATENIBHBIX 0a30BbIX
HanuoHaNbHBIX HeHHocTel (BHLI);

Onwupaercs Ha KU3HEHHBIH ONBIT 00yJaromuXcs, MPUBOJIs ACHCTBEHHbBIE IPUMEPHI, 00pa3bl,
mMeTadopbl — U3 OIM3KUX UM KHHT, (PUIBMOB, MYJIbTUKOB, KOMIIBIOTEPHBIX UTD;

Beicka3biBaeT CBOl MHTEpec K YBIEYEHHUSIM, MeuTaM, XM3HEHHbIM IUlaHaM, Ipobiemam
JETeH/00yJaronuxcs B KOHTEKCTE COJepKaHUs YIeOHOTO TpeIMeTa;

[TpuBnekaer BHUMaHue 00yJaroIUXCcs K T'yMaHUTApHbBIM IIpobiieMaM oO1IecTBa;
BocnuteiBaer y 00y4yaromumxcsi 4yBCTBO YBaKEHUS K JKU3HU JIPYTUX JIIOJICH U )KU3HU BOOOIIE;
Pa3BuBaeT y o0yuaromuxcs mo3HaBaTeIbHyl0 aKTUBHOCTh, CAMOCTOSITEIIbHOCTb, HHUIIMATUBY,
TBOPUYECKHE CIIOCOOHOCTH;

dopmupyeT y 00ydaromuxcs KyJabTypy 3J0pOBOro u 6e301acHOro oopasa >xu3Hu;

Ob6maercs ¢ oOywaromumucs (B Juajiore), Npu3HaBaTh UX JOCTOMHCTBA, IMOHUMAaThb U
NPUHUMATD UX;

Peanmmu3yer Ha ypokax MOTHBHPYIOIIMK MOTEHIHA IOMOpA, pa3pspkaTh HANPSHKEHHYIO
00CTaHOBKY B KJIacce;

Onwupaercs Ha EHHOCTHBIE OPHEHTUPHI OOYUYAIOIIMXCS C YI€TOM BOCIUTATEIBHBIX 0a30BBIX
HalMoHaNbHBIX 1eHHocTei (BHLL);

Onwupaercs Ha JKU3HEHHBIH OINBIT OOYYAIOMIMXCS, YTOYHSS YTO OHU YWTAIOT, YTO OHHU
CJIYLLIAIOT, BO YTO OHU UT'PAIOT, O YEM I'OBOPSAT HA IEpEMEHaX, 0 YEM YaTATCs B CETAX;
AKIEHTHpYeT BHHMMaHHE OOYyYaroOmMXCsl HAa HPABCTBEHHBIX IMpOOJIeMaX, CBS3aHHBIX C
HAYYHBIMH OTKPBITUSMH, U3Yy4aeMbIMU Ha YPOKE;

[Tomoraer oOy4aromUMuCs B3TJISHYTh Ha y4EOHBIN MaTepuall CKBO3b IPU3MY UEIOBEUECKOM
LIEHHOCTH;

Y4YuTBIBa€T KyJIbTYypHBIE DPA3JIMYM OOYYAIOUIMXCS, TOJOBO3PACTHBIE W WHAWBUAYaJbHBIC
O0COOEHHOCTH JIETEN;

QopmupyeT y 00yJaromuXcs TPAKIAHCKYIO MO3UIMIO, CIIOCOOHOCTh K TPYAY W JKU3HU B
YCIIOBUSAX COBPEMEHHOI'O MHPA;

Mopnenupyer Ha Yypoke CHUTyallud JUisi BbIOOpa TMOCTyNKa OOy4yaroluMUcs (TEKCTHI,
uHporpaduka, BUJIEO U JIp.);

Co3maét MOBEpUTENBHBIA TCHUXOJNIOTHYECKAH KJIMMAaT B Kjacce BO BpeMs ypoKa.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka O npupojne. Hayunbie MeToabl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnasiorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
gactoTa oOpamieHus. [leHTpocTpeMUTENsHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIavn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXAY  NOYTSIMH, NOPOWIEHHBIMHM  TEIOM  3a
[IOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4aJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unuu cuid. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTUBIEeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OcCH BpaileHus. [lmewo cuibl. YciioBust paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CiioxeHue cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHepruss MatepuanbHOH TOYKU. Teopema 00 WM3MEHEHUU KHHETUYECKOM
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YPHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PaACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
BpoynoBckoe gaBwxkenue. Juddysus. Xapaktep [IBHKEHHS M B3aUMOJAEHCTBHS YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEHM M TBEPABIX Tel U OOBSICHEHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindyecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TernoTel U paboTa. BHyTpeHHsIsl SHEprus 0JHOATOMHOTO
UJICAIBHOTO ra3a. Bupl Teronepeiayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsstTue 00 anmabatHoMm mnpouecce. [lepBbiii 3axkoH TepMoauHamuku. [IpumeHeHue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIu1oBbIX MamnHax. Koagduuuent nonesnoro aeiictsus terioBoil Mamuubl. ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh saexkTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTUIeCcKast 3allnTa.

JINdIeKTPUKHY B AJIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) anekTpruyeckoil nenu. KopoTkoe 3amMblkaHue.



DneKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOoTKoe 3amblKaHME TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTUKH, OHMOJIOTWH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOW IMpupoae, 1ud¢ys3us, ocMocC, TEMI000MeEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JIBMKEHUI C UCIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJyUYE€HHs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTtosiHHBIE MarHuThl. B3anMojelCTBHE TOCTOSIHHBIX MAarHuToB. MarHuTHoe IIOJe.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykuu. KapTtuna amHui MarHUTHOM MHYKIMHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu dapazest.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOT'O TOJIsl KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIIb, YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.

Pa3nen 5. Kose6anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eo0anus
Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. [IpyXMHHBII MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE TapMOHHYECKUX KojeOanui. [IpeBpaieHue sHepruu
IIPY TAPMOHUYECKHUX KOIeOaHUSX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOATeIbHOM  KOHType. AHAJIOTMs MEXIYy MEXaHWYECKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrHUHM B MICATHLHOM KojeOaTeTbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCnonb30BaHUA
AJIEKTPO3HEPIUHU B ITOBCEIHEBHOM JKU3HM.

TexHnueckue yCTpOCTBA M IIPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

HabGmonenue 3aryxaronux KoieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJCOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KATYUIKU MHAYKTUBHOCTH U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHnue TMepeMEHHOrO0 TOKa B ILENM W3 IOCJIEN0BaTeIbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpOMAHUNIHBIE 60TIHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BoiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KeHHE, IpeJloMJeHHe, mosspu3anus, audpaxkius, uHTeppepeHuus. CKopocTb
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmoneHue oTpaxkeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaie.

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CiiokHBIN cocTaB Oenmoro ceta. LIBerT.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YciaoBue HAOMIOIEHUS TIIaBHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs
peméTKa, MOISAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

HaGnronenue nurepdepeHnnu ceera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokaszaresns IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTh MOMYJSI CKOPOCTH CBe€Ta B BaKyyme, MPHUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. JHEPTHS TTOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna g porospdexra. «Kpacnas rpanuna» porodddexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
DoTo3heKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnyuenne n mornomenue GOTOHOB IpU MEPEXOJe aroma ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOICTBA M NPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJbHbI aHaInu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnroneHnue nuHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoaKTUBHOIO U3IIy4EHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BnusHue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens siapa IeiizenOepra—lBaHeHKko.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sape. AnepHble cuibl. JlegexT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAOMIOACHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckue ycTponCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CuéTunK MOHU3HUPYIONTUX YaCTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3Butus acTpoHoMuu. llpukiiagHoe M MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/Ib, INIAHETHI, UX BUAMMOE JBI)KECHUE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
IoCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tunel
rajakTuk. Paguoranaktuku u kBazapsl. UEpHbIE ABIPHI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBS3€il C KypcamMH MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
MPU3HAKU 110J100MS TPEYTOIbHUKOB, OIPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AeHCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKash CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKA 3eMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DJIEKTpOIIEpeiad, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIC PE3yabTaThl OCBOCHUS Yy4eOHOTo mpenmera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIoIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOrO  OOIIecTBa,
paclIMpeHre XU3HCHHOTO OIBITa W ONbITA ACSITEILHOCTH B IPOIECCE PEeaTu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOYyYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliy;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPa)TaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIAPCTBEHHBIM CHMBOJAM, JOCTFIKCHUSM POCCUHUCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3muuHbiM chepam MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM M TEXHHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP OymymIeH
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYpPhl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKUE M OCYIIECTBICHUE JIEHCTBUN B OKpPYKAIOIIEH cpelie HAa OCHOBE 3HAHUS
LeJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paclIupeHre OIbITa JIEATEIHHOCTH OKOJIOTMYECKOW HampaBlIEHHOCTH Ha OCHOBE
UMEIONIUXCST 3HAHUN 10 (pHU3HuKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO I€ATEIbHOCTh UHANBUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIHU ACSITEIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEJIbHOCTh, OLIEHHWBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
(GU3HKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYSHUIO HOBOTO 3HAHMS, €ro HHTEPIpETallvu,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEP)KICHHM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POpPMYyIHUPOBATH COOCTBEHHBIE 33Jaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3MaBaTh TEKCTHl (U3NYECKOTO COACpKAHMS B pasIudHbIX (opmarax ¢ y4€ToMm
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIAThH OOILEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO IEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(DIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U UHUBHUyaIbHON paboThI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUH, PAaclpenciATh pPOJId C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEIACHHE B pA3IUYHBIX CUTyalusX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacIIMpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPETIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIa/IeTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICJIMTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U ApTYMEHTBI IPYTUX MIPU aHAIHU3E PE3YIbTaTOB IEATEILHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B nporiecce qocTuxkeHMs TMYHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI TTO PU3UKE IS
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 MIPHU OCYHICCTBJICHUU O6H_I€HI/I5I, CHOCO6HOCTL K COYYBCTBHIO U COIICPCIKUBAHUTO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy o0yuenus B 10 kJjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOIHH, B IPAKTHYECKOHN
JNeITEeIILHOCTH JIFOACH

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCYHBINA DJICKTPUYECKHUM 3apsA] IPU PELIECHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JIBUKCHUE 110 OKPYXHOCTH, WHEpLHWs, B3amMmojecicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE XKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHNE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIa, UMITYJIbC Tella, KNHETUYecKas
SHEprusi, NOTEHLMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BETUUYUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaJIpaThU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYEHMS M EIUHMIBL, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAaHHYIO (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HAnpspKEHHOCTh  TIOJIS, IOTEHIMAJ, PAa3sHOCTh IMOTEHUUAIOB; IMpPU ONHCAHUU IPABUIBHO
TPaKTOBaThb (PU3WYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbl HploTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOW DJHEPIMM TEILIOBOTO JABUKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BhIPAKEHUE U YCIOBUS (FPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MUYECKUX SBJICHUH W TPOIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, Hpu 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBbIE H3MEpPEHHsS (U3UYECKUX BEIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MYECKUMHM BEJIMYMHAMM C HUCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (HKCHpPOBATH pPE3YJIbTATHI
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadMKOB, J1€JIaTh BBIBOAbI
10 pe3yJbTaTaM UCCIEI0BAHMNS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIIENOBATENLCKOM UM IMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYyA0BaHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢du3nyeckre 3aKOHbl M NPUHIUIbBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4l BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMBIE IS €€ pEelIeHHs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3nYecKoi BEIMUHHBI,

pemaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHUI ¢ ONOpOoi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJIb30BaTh NPU PELIEHUH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEJHEBHOM JKU3HU JUId
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IIIaHUPOBATh paboOTy
IpyNIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K koniy o6yuenus B 11 kJjacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOAeNeil: TOoYeUHBIN
NIEKTPUYECKUIN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;



pacrno3HaBath (pU3MYECKHE SIBICHUS (MPOILECChI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHWTHOTO IIOJISI HA TPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroannekrpudeckuii 3¢ dekt (poroaddexr), CBeTOBOE JAaBlIeHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPell) U IEKTPOMArHUTHbBIC SBJIEHUS (TPOIIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] M 4YacToTa KoieOaHu B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWUCCKUH CMBICT HCIONIB3YEMbIX BEIIMYMH, WX OOO3HAYCHHUS W CIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPIUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
CIMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3MYECKYIO BEIHYHMHY C APYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOW  HWHIOYKIMH, 3aKOH
OPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHHUs DIIEKTPUUECKOro 3apsija, 3aKOH COXpPaHEHUS
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpEIeNIATh HAIpPaBJICHWE BEKTOpA MHAYKIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJioM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONB30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpeHWil: mpu d3ToM  (QopMyIHpoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIN CHOCO0 W3MEpPEeHUs M HCIOJIh30BaTh HM3BECTHBIE METOJBI OIEHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOmUIl M TpaduKoB, JAeNaTh BBIBOABI MO pe3ylbTaTaM
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TAO0OPaTOPHOTO 000PYAOBAHHS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUeCcKol BEJINYHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTIONB30BaTh MPH PEUICHWHM Y4YEeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MIPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, Pa3IuvaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HaYyKH, B 00BACHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIaHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATENBHBIE
padoThI padoTsbI pecypesI
Pazpen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jumanika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubnuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TCPMOZHHAMHKH 10 . https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24

Paznen 4. JIEKTPOJAUHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
41 uekTpocTatiia 10 https://m.eds00.ru/7f41bf72
4.2 ITocTOsIHHBIN 2I1eKTpUYECKUNA TOK. TOKH B 12 bubmuoreka [IOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
43 ATOMHOE PO 5 bubmuoreka [JOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ﬁg@I_I;/OTeI:ja HOKN £41c97
pS://m.edso0.ru cYy/C

Wroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

01 Obobuaroriee nopToperie 4 ﬁﬁﬁ/ﬁeﬁi&%ﬂfﬂcgk
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. ®dusmka. 10 kmacc:yuyebHoe mocodue it 001eo0pa3oBaTeIbHBIX OpraHU3aluii: 6a30BBIMA
u yI1yOJIEHHBII YPOBEHHU /MsiKU1IeB s, byxoBues b.b., Yapyrun
B.M./Mocksa.Ilpocsemenue, 2020

2. @du3uka. 11 kmacc: ydeOHOe mocobue mis 0O0IIeo0pa3oBaTeIbHBIX OpraHU3alWI:
06azoBbIi W  yrioyoneHHeld  ypoBenm /MskumeB [.4., byxoBue b.b.,, UYapyrun
B.M./Mocksa.llpocsemienue, 2020

3. Coopauk  3amau 1o  ¢usmke. 10-11  kmaccel:  ydyeOHOe  mocobwe IS
obmieoOpazoBarenbHbIx opranusanmii/ [TapdentreBa H.A./ Mocksa.llpocsemienne. 2020

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Eprorkun E.C. ®usumka. CamocTosiTebHbIE M KOHTPOJbHBIE paboThl.10 Kitacc: ydeo.
nocobue i o0meoOpazoBaT. oOpraHu3anuid: 0a3oBBIA W yIIIyOJNeHHBIH ypoBHH. M:
IIpocsemenue, 2021. — 95c.

2. Eptotkun E.C. ®wusuka. CamocTosiTeNbHBIE W KOHTPOJBbHBIE paboThl.ll kiacc: yueO.
[Tocobue ans oO0meoOpa3oBaTEeNbHBIX OpraHu3aluii: 0a30BbIA W YrayOJeHHBbIH ypoBHU. M:
ITpocsemienue, 2020. — 96¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
IlepeyeHb 3/1eKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (aajee JOP), nonymeHHbIX K
HCII0JIb30BAHMIO NIPH pPeajin3auuu 00s13aTeIbHOI 4acTH 00111e00pa3oBaTeIbHOIMI
NPOrpamMMmsblI

e VYpoku no yueOHomy npeamery «dusuka». 10-11 kimaccer. DI'AOY IO «Akanemust
Munnpocsemenus Poccuny.

e @usuka 10-11 knmacc. TAOY BO MI'TIY.

e Tludposoii kypc «dusuka. Yriayonennsiii yposens. !0, 11 knaccer. PI'AOY AI1O
«Axanemus Munnpocsemenus Poccuny.

Ilepeyens JOP, nonyuieHHbIX K HCMOJIb30BAHUIO MPH PeaTU3alUU YACTH
o0meodpa3oBaTeJbHOH MPOrpaMMbl, GOPMHUPYEMOil y4aCTHUKAMH 00Pa30BaTeJIbHBIX
yUpexRIeHui
AcTtpoHoMHuSs. DIeKTpOoHHBIN yueOHbIi kypc 1 10-11 kmaccoB. OO0 «Akanemusi-Mennay.
Oo6nako 3uanwmii. [Togroroska k EI'D. ®usmka, 11 kiaacc. OO0 «Du3NKOHY.
Tpenaxep «O06mako 3HaHui» ActporHomus, 11 kmace. OO0 «Puzukon Jlabdy.
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