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. HIOACHUTEJIBHASA 3AIIMCKA

1.1. HopmaTuBHasi 6a3a, Ha 0CHOBe, KOTOPOii pa3padoTrana PaGouas nporpamma

Pabouas mporpamma yueOHOro Kypca «Pu3rka» Ha ypOBEHb OCHOBHOI'O 00IlIero 00pa3oBaHUs
mis obywarormxces 10-11-x xmaccoB ['BOY «IIKOJIA Ne 2 T.O0. TOPE3» paspaborana B
COOTBETCTBUH C TPEOOBAHUSAMU:

. 3akoH P® «O06 obpazoBanum» Ne 273-D3.

. 3akon JIHP ot 06.10.2023 Ne 12-P3 «O6 ob6pa3oBanuu B [JonHenkoi HapomHoit
Pecryomuke» (ITpunst ITocranosnenrnem Haponrnoro Coseta 5 okts0ps 2023 roga).

. Oenepanbhbiii 3ak0H OT 19.12.2023 Ne 618-®3 «O BHeCeHWHM HW3MCHCHHI B
®denepanbHblil 3akoH «O0 oOpa3zoBanum B Poccuiickoit deneparnumy.

. Oepnepanbubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeCeHUM U3MEHEHHH B
®enepanbHblii 3akoH «O06 oOpazoBanuu B Poccuiickoit denepanmmy.

. [Tpukaz Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O6 yTBepkaeHuu
[lopsinka opraHu3ali U OCYIIECTBICHUS O0pa30BaTENbHON JEATEIBHOCTH MO OCHOBHBIM
001e00pa3oBaTeIbHBIM MTPOrpaMMaM - 00pa30BaTENbHBIM MIPOrpaMMaM Ha4daJbHOTO OOMIETo,
OCHOBHOTO OOILIETO U CPETHETO 00IIEeTr0 00pa30BaHUs».

. [Tpuxaz Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «O06 yTBepkeHUU
(benepanbHOrO MEpeyHs Y4eOHUKOB, MOMYIIEHHBIX K HCIOJIB30BAHUIO TPH pPeANTHU3alUuu
MMEIOIUX TOCYIapCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTeIbHBIX MPOTpaMM HadallbHOTO
o0miero, OCHOBHOrO  0OOmIero, cpegHero  oO0mero  o0pa3oBaHUsS  OPTaHU3ANUSIMH,
OCYIIECTBISIONIMIMHU 00pa30BaTEIbHYIO0 NEATENBHOCTh U YCTAHOBJICHUS MPENEIbHOrO0 CpoKa
HCIIOJIb30BAHUS UCKITIOYCHHBIX YICOHUKOBY.

. [Ipukaz Munnpocsenienuss Poccun ot 21.02.2024 Nell9 «O BHeceHuu
n3meHeHul B npusioxkeHust Ne 1 u Ne 2 k IIpukazy Munnpocsemenus Poccun ot 21.092022 Ne
858 O06 yrBepxknenuu DIIY, HOMyIIEHHBIX K HCIOJB30BAHHUIO TIPH pPeaTH3allui WMEIOITUX
TOCY/IapCTBEHHYIO ~aKKpEIUTAlMI0 00pa30oBaTENbHBIX MpPOrpaMM HadalbHOTO  OOIIEro,
OCHOBHOTO 0O0IIIeT0, CPEeIHEro 00IIero 0o0pa30BaHUs OPraHU3ALUSIMH, OCYIIECTBISIOMIMMEI
o0pa3oBaTeNbHYI0 JCSITENbHOCTh W YCTAHOBJICHUS TPEIENbHOTO CpPOKa HCIOIb30BaHUS
HCKJIFOYCHHBIX YYCOHUKOBY.

. [lpuka3 MuHucTepcTBa Haykl M Bbicmiero oOpaszoBaHus Poccuiickoit
®denepannu, Munucrepersa npocsemeHus: Poccuiickoit denepanuu ot 30.06.2020 Ne 845/369
«O06 yrBepxkaeHuu [lopsigka 3adera opraHuzamueil, OCYIIECTBISIONIEH 00pa30BaTEIbHYIO
NeSTeNbHOCTh, PE3yJIbTaTOB OCBOCHHUS OOYYAIOIIUMUCS Y4YEOHBIX TPEAMETOB, KYpCOB,
JTUCIUTIIUH (MOJyJIeH), MPaKTUKU, JAOMOTHUTEIBHBIX 00pa30oBaTEIbHBIX MPOTPAMM B JIPYTUX
OpraHM3aIHsIX, OCYIIECTBISIONINX 00pa30BATENbHYIO AEITETLHOCTDY.

. [Ipukaz Munnpocsemenus Poccuu 04.10.2023 Ne738 «O0 yTBepkIeHUH
(denepanbHOro MeEpedHs AJIEKTPOHHBIX 00pa3oBaTENbHBIX PpECypCOB, JOMYLIEHHBIX K
WCIONB30BAHUIO  TPU  pealiu3allid  HUMEIOUIMX  TOCYJAapCTBEHHYIO  aKKpEAUTALMIO
00pa3oBaTeNbHBIX MPOTPaMM HAuYaJbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeaHEro OOIIero

o0pa3oBaHU.

. ITpukaz Munnpocsemienuss Poccun ot 03.08.2023 Ne 581 «O BHeceHuun
W3MEHEHMsT B TMYHKT 13 mopsjaka oOpraHu3alMd M OCYLIECTBICHHMS 0Opa3oBaTeIbHON
NeSITEIbBHOCTH IO OCHOBHBIM 00111€00pa3oBaTeNbHbIM [pOrpaMMaM - 00pa3oBaTelbHBIM

nporpaMMaM HayalbHOTO OOILEro, OCHOBHOTO OOILIEr0 M CpeaHero oouero odpa3zoBaHHUA,
YTBEPKACHHOTO MPUKAa30M MUHHCTEPCTBA MPOCBELICHUS poccuiickoil (henepanuu ot 22 mapra
2021 r. Ne 115»

. [Tpuxa3z Munnpocsenienust Poccun ot 21.06.23 Ne556 «O BHeceHMM M3MEHEHUI
B npuiokeHus Ne 1, Ne 2 k mpukazy Munpocsemienust Poccun ot 21.09.2022 Ne 858 «O6



yTBEp)KICHUU (penepanbHOro rmepeyHss y4eOHUKOB, IOIMYIIEHHBIX K HCIOJNBb30BAaHUIO MpU
peanu3anuy HMMEIIUX TOCYAapCTBEHHYIO aKKpEAUTAlMi0 00pa30BaTeNbHBIX POrpamMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeaHero odmero oOpa3oBaHUS OpPraHU3ALUSMH,
OCYILLIECTBISAIONIMMU 00pa30BaTENIbHYIO JAEATEIbHOCTh, U YCTAHOBJIEHUS IPENEIbHOI0 CpoKa
WCIOJIb30BAHUS UCKIIFOUYCHHBIX YIEOHHUKOBY.

. [ToctanoBnenne IlpaButensctBa P ot 11.10.2023 Nel678 «O06 yrBepkaeHun
NpaBU MpPUMEHEHHs 3ieKTpoHHOro obOyuenus, JAOT npu peanuzamum 00pa30BaTEIbHOTO
poreccay.

. ITocTanoBnenue ['1aBHOrO rocy1apCTBEHHOIO CAHMTAPHOrO Bpada Pocculickoi
@eneparun ot 28.09.2020 Ne 28 «OO0 yrBepkaennn canutapHbix npasmin CIT 2.4.3648-20
«CaHUTapHO-3MHIEMHOJIOTHYECKHE TPeOOBaHUs K OpraHM3alUsM BOCIMTaHUS U OOy4deHHs,
OTIBIXa W O3J0poBIeHUs neredt u mononexm» (Bmecte ¢ «CIT 2.4.3648-20. CanurapHbie
MpaBUiIa...»).

. ITocTanoBnenue I'1aBHOrO roCcy1apCTBEHHOIO CAHMTAPHOIO Bpada Pocculickoi
@enepaunn ot 28 sHBaps 2021 r. Ne 2 «OO0 yTBEp)KIEHUM CAHUTAPHBIX NPABUI U HOPM
CanlluH 1.2.3685-21 «l'urueHn4eckue HOPMATUBBI W TPEOOBaHHSA K O0OECIICUCHUIO
Oe3omacHocTH U (Wn) 6€3BPETHOCTH IS YeIIOBEKa (DAaKTOPOB CPEIbI OOUTAHUS».

° [Tucemo Munnpocenienus: Poccun ot 12.02.2024 Ne03-160 «Pa3bsicHeHus 1o
BOIPOCaM OpraHMU3alUu 0OyUeHHs [0 OCHOBHBIM 00I11€00pa30BaTENIbHBIM U JONOIHUTEIbHBIM
o0IIepa3BUBAIOIIMM MPOTpaMMaM Uil JETeH, HYXAAIOUMXCS B JUINTEIHHOM JICYCHUH B
MEIULMHCKUX OPTaHU3aIMSIX .

o NudpopmannonHoe nuceMo JlemapramMeHTa TOCYJAapCTBEHHOH IOJUTHKU U
yrpasienus B cepe odmero oopazosanus Munncrepersa npocsemienust PO ot 22.05.2023 Ne
03-870 «OTBeTbl Ha TUMHMYHBIE BOIIPOCH], BOSHUKAIOIINE HAa PErMOHAIBHOM, MYHHUIIUIIATbHOM
YPOBHSIX U YpOBHE 00pa3oBaTesbHON opranuzanuu, o BBeaeHun ©OOID.

o Mertoanyeckue PpeKOMEHJAIMM MO OOECIEeYeHHUI0 ONTUMM3AlUU ydeOHOU
Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pa3pabotannbie DenepalibHOM Ciy:k00ii 110
Hag30py B cdepe 3amuThl mpaB mnoTpebuteneid u Omaromonyuusi dyenoBeka, OBYH
«DenepanbHbIi HAy4HBIH HEeHTp ruruens uM. @.d. Dpucmana» PociotpedbHanzopa u ap.).

o Mertonuyeckue peKOMEeHIalun o o0ecneveHunto CaHUTapHO-
ANUAEMHUOJIOTHUECKUX TpeOOBaHMII NpH peadu3aluud 00pa3oBaTENIbHBIX MPOTpamMM ¢
NPUMEHEHHEM 3JIEKTPOHHOIO OOyuYeHHs] M JUCTAHLMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH
(MP 2.4.0330-23 ytB. 29.08.2023 pykoBoautenem DeaepanbHON cayk0bl IO HAA30pY B cepe
3alUThl TpaB NMoTpeduTeneil u Oaarononydns yenoBeka, [ J1aBHBIM caHUTapHBIM BpauyoMm Pd
A IO. TlonoBoit).

. [Tpukaz Munnpocsemenust Poccunm ot 19.02.2024 Ne 110 «O BHeceHun
W3MEHEHUN B HEKOTOpbIE NTpuKa3bl Munnpocsemenus Poccun 1 MuHHCTEpCTBA TPOCBEIICHUS
P®, kacaromuecs ¢enepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB OCHOBHOTO
obmero obpazoBanus» [Ipukaz Munnpocsemenus Poccun ot 22.01.2024 Ne 31 «O BHeceHun
U3MEHEHMH B HEKOTOpble TMpuKazbl MuHHcTepcTBa o00pazoBaHus U Hayku PO wu
Munnpocsemnienusi Poccun, xacarommecss PI'OC  nHauvanpHOTO 001IEr0o 00pa3oBaHus U
OCHOBHOTO 0011IET0 00pa30BaHUs».

. IIpukaz Munnpocsemenus Poccum ot 27.12.2023 Ne 1028 «O BHeceHHH
M3MEHEHUH B HEKOTOphIe Mpuka3bl MuHOOpHaykn 1 Munnpocsemienus, kacawommuecs OPI'OC
OCHOBHOT'O 00111ero 00pa30BaHUs U CPEIHEr0 00IIEro 0Opa3oBaHUs».

. IIpukaz Munnpocsemenuss Poccum ot 19.03.2024 Ne 171 «O BHeceHuun
W3MEHEHUN B HEKOTOpble MNpukasel MwunucrepcrBa mnpocsemenus P®, kacatrommuecs POII
Ha4yalpHOTO 00IIero 0o0pa3oBaHUs, OCHOBHOTO OOIIEro oOpa3oBaHUsS M CpPEJHEro OOIIEero
o0pa3zoBaHUsI.



. [Tpukaz Munnpocsemenus Poccun ot 01.02.2024 Ne 62 «O BHeceHuu
W3MEHEHUH B HEKOTOphIe Mpuka3zbl MuHnpocsenieHus Poccuu, kacarommuecs denepaibHBIX
o0pa3oBaTeNbHBIX TMPOTPAMM OCHOBHOTO OOIEro O0pa3oBaHHS U CPEIHEr0 OOMIETOo
00pa3zoBaHHs.

o y4eOHOTO IJJaHa OCHOBHOTO 00mero oOpa3oBaHHs, YTBEPKAECHHOTO
npukazoM 'BOY «IIKOJIA Ne 2 I.O. TOPE3» ot 30.08.2024 Ne 145 «O BHeceHuun
W3MEHEHHI B OCHOBHYIO 00pa30BaTeIbHYIO IIPOTPaMMy OCHOBHOT'O OOIIIEr0 00pa3oBaHHUs;

o denepanbHOI paboyeii mporpamMmel o yuebHomy npenmery «HMupopmaTukay,
7-9 xmaccel (0a30BBIN YPOBEHB).

1.2. O6ocHoBaHue BbIOOpa YMK

Jlyis peayiM3aiiy MporpaMMbl HCIIOJIB3YIOTCS YYCOHUKH, MTOMYIICHHBIC K UCIOJIb30BAHUIO TPU
peanu3ali UMEIOIIUX TOCYJAaPCTBEHHYI0 aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOTPaMM Ha4ajabHOTO
0011ero, OCHOBHOTO OOIIEro, cpeHero oomero oOpa3oBaHUS OPTraHU3ANUSIMH, OCYIICCTBISIONUMU
00pa3oBaTeNbHYIO IeATEeILHOCTD, pukazoM Munmnpocsemnieaus ot 21.09.2022 No 858:

 @uszuka, 10 xmacc/ Ilepprmkun A.B., HBanoB A.M., AxknuoHepHoe 0OIIECTBO
«M3narenbcTBO «lIpocBerenney;
 @uszuka, 11 xmacc/ Ilepprmkun A.B., HBanoB A.M., AxknuonepHoe 0OIIECTBO
«M3narenbcTBO «lIpocBeenney;

DNEKTPOHHBIE 00pa30BaTeIbHBIC PECYPCHI, MOMYIICHHBIE K UCIOIb30BAHUIO MPHU PeaTU3aluN
UMEIOIINX TOCYJapPCTBEHHYIO aKKPEIUTAIMI0 O00pa30BaTEIbHBIX IPOrPaMM HAYaIbHOTO OOIIEro,
OCHOBHOTO 00111ero, cpeaHero oomero odbpazopanus npukazom Munmnpocsemenus: ot 04.10.2023 Ne
738:

- https://resh.edu.ru/
- https://m.edsoo.ru/ (6ubnmotexa ITOK)

1.3. Heanb u 3a1a4u 00y4eHHs MO MPeAMETY

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE MHTEpECa U CTPEMJICHHUS OOYYarOMIMXCS K HayYHOMY M3YYEHHUIO IPUPOJIBI,
pa3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTAaBICHUM O HAaydHOM MeToJe TMO3HaHUS U  (popMHUpOBaHUE
HCCIIEIOBATENLCKOI0 OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opmHupoBaHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3Y4YEHHMsS] OCHOB CTPOCHMUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHuE yMEHUH OOBACHATH SIBICHUS C HCIIOJIb30BAaHMEM (PU3MYECKUX 3HAHUHA U
HayYHBIX JOKa3aTeIbCTB;

e (opmupoBaHue npeacTaBiIeHU 0 posind GU3UKH [Tl pa3BUTUS JPYTUX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHUI.

JlocTikeHue 3TUX 1esieil o0ecrieunBaeTcs pelieHrueM CIeIyIoNINX 3a/1a4 B MPOLECCe U3YUSHUS

Kypca (U3MKU Ha YPOBHE CPEHET0 00I1ero 00pa3oBaHus:

e npuoOpeTeHHe CUCTeMbl 3HaHUKH 00 OO0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHUAX, BKIIOYAsS MEXAHHKY, MOJEKYJISpHYI0 (U3HKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3MKY U JIEMEHTHI aCTPOPHU3UKY;

e (opmupoBaHUE YMEHUH MPUMEHATh TEOPETHYECKHUE 3HAHUS A1 OOBACHEHUS (PU3NYECKUX
SBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;


https://resh.edu.ru/
https://m.edsoo.ru/

® OCBOCHHE CIOCOOOB PEIICHUS PA3MYHBIX 33/1a4 C SBHO 33JIaHHON (PU3UYECKON MOJIENbIO,
3a/1a4, MOJPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/aHKue (PU3NYECKOW MOJENH, aJeKBaTHOM
YCJIOBUSM 33a]1a4U;

e TMoHUMaHHE (U3MUECKUX OCHOB U TMPHUHIMIIOB JEUCTBUA TEXHUYECKHUX YCTPOHUCTB H
TEXHOJIOTUYECKHUX ITPOLIECCOB, UX BIIUSHUSA HA OKPYKAIOUIYIO CPENY;

e OBJAJ€HUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA U MPOBEACHUS (U3NYECKUX
AKCIIEPUMEHTOB, aHAIM3a W HHTEPHpPETAlUU WHPOPMAIUH, OINpEACNCHUS IOCTOBEPHOCTH
IIOJIy4YEHHOT'O pe3yJIbTaTa;

® CO3/IaHME YCJIOBUW JUIA pPa3BUTUS YMEHUW MPOEKTHO-HCCIIENOBATENBCKOM, TBOPYECKOU
NEeSATEIbHOCTH.

1.6. KosimuecTBO 4acoB, Ha KOoTOpoe paccuntaHa PaGouasi nporpamma

CornacHo yueOHOMY IUIaHy, Ha U3yyeHHue (HU3MKU Ha 0a30BOM ypoBHE 0TBOAMTCS 136 4acoB: B
10 kmacce — 68 gacos (2 yaca B Henenmo), 11 kimacce — 68 yacoB (2 yaca B HEZEIIO).



I1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI

OcBoenue yueOHoro npeamera «Pu3nka» Ha YpoBHE cpeAHero oluiero oopazoBanus (6a30BbIN
YPOBEHb) JOJIKHO O0OECTEeUUTh JOCTHIKEHUE CIEAYIOIIMX JIMYHOCTHBIX, METAlpeIMETHbIX |
MPEeIMETHBIX 00PAa30BATEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS y4dyeOHOro mnpenmera «®Pu3nKa» JODKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIIECHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCHUHCKOIO OOIIECTBa, PACIIUPEHHE >XKHU3HEHHOIO
OIbITa U ONBITA JAEATEIBHOCTH B TPOLIECCE PEaTU3allMid OCHOBHBIX HAINpPaBICHHH BOCIUTATEIBHOM
JESTEeTbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMK O0YYAIOLIErocsl KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIeCTBa;

MPUHATHE TPAIUIMOHHBIX  OOIEYETIOBCUSCKUX TYMAHHUCTHUECKUX H  JEMOKPAaTHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATENbHOCTh B MHTEpEcax TIpaxJaaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMO/ICHCTBOBATh C COITMAIBHBIMU HHCTHTYTAMH B COOTBETCTBUU C UX (DYHKIIUAMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IPa)IaHCKOW UJACHTHYHOCTH, ATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHICKHUX YUEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO ITOBE/ICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC DPEUICHHUs, OPUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢busnueckoil Hayke;

5) Tpya10BOr0 BOCIIMTAHUSI:

WHTEpEC K Pa3NUIHBIM chepaM MpodecCHOHATBFHON JEeSITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOl W TEXHUKOH, YMEHHE COBepIlaTh OCO3HaHHBIM BbIOOp Oynymed npodeccun u
pealn30BhIBaTh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHHIO B 0OO0macTd (DU3MKU HaA
MPOTSKEHUH BCEW JKU3HU,

6) 3K0JIOrHYecKoro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KYJIbTYphl, OCO3HaHHE TIJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOIIeMm;

IJIAHUPOBAHUE W OCYIIECTBIICHHE JEHCTBUI B OKPYXAIOWIEH Cpele Ha OCHOBE 3HAHMS LEeH
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



paciIpeHe OMbITa JCSTETBPHOCTH SKOJIOTUYECKON HANpaBIIEHHOCTH HA OCHOBE HMMEIOIIMXCSI
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nveckoii HayKw;

OCO3HAaHWE IIEHHOCTH HAyYHOW JESATENbHOCTH, TOTOBHOCTH B Ipolecce W3y4eHUs (HU3MKU
OCYIIECTBIISITh IPOSKTHYIO M HUCCIIEIOBATENIbCKYIO IESATEIIBHOCTh HHIMBUYaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE e CTBUS
ba3oBble Jornyeckne AeMCTBUSA:

CaMOCTOATENIbHO  (OopMyJIHUpOBaTh W aKTyallM3UPOBaTh MpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATh UENU JEATEIIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX TOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBJICHUSX;

pa3pabarhiBaTh IUIAH pEHICHHUS MPOOJIEeMbl C YYETOM aHaiIM3a HMMEIOIIUXCS MaTepUaNbHBIX U
HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTh, OLICHUBATH COOTBETCTBUE pE3YJIHTATOB LIENISM,
OLICHUBATh PUCKHU MOCJIEACTBUN JACATEIbHOCTH,

KOOPJIUHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBHUSIX pEalbHOrO, BUPTYaIbHOTO H
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

BIIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOAaMU (DPU3HUECKON HAYKU;

BIIa/IETh HABBIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MMPOEKTHOM IeATEeIHHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TMOUCKY METOJIOB PEIICHUs 3a7a4 (PU3UIecKoro
COZIEpKAHUS, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B O3HAHUS,

BIIQJIETh BHUJAMHU JICITEIIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPHpPETaLNH,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CHUTYallUMsAX, B TOM YHUCIE MPHU CO3JAAHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSA3U M AKTYyaJu3UpPOBaATh 3a7avy, BbIABUTATh TUIIOTE3Y €€
pelieHusi, HaXOJUTh apryMEHThI JJIs JI0Ka3aTelIbCTBA CBOMX YTBEpKICHUM, 3a/1aBaTh MapaMeTpbl U
KPUTEpPUU PEILICHMUS;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHUS 3aJa4M PE3yJIbTaThl, KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aayl B 00pa30BaTENbHON NEATENBHOCTH, B TOM
qrclie PU U3YYeHUU (HU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATEIIHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, TOTYCKAIOIHE AThbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:



BJIaJIeTh HaBbIKaMM MOJy4eHHs HH(POpMALMK (PU3NIECKOTO COAEPIKAHUSI U3 HCTOUHUKOB Pa3HbIX
THUIIOB, CaMOCTOSATENIBHO OCYLICCTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATU3aLUI0 U HHTEPIPETALHIO
uH(pOpMAaLUU Pa3IMYHBIX BUJOB U (OPM IpEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb UH(OPMALIHH;

UCIOJb30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOIMH B pEIIEHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AlMOHHBIX 33a7a4 C COOJIOJCHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30IacCHOCTH, TUTHEHBI, PECypcOCOEepPEeKEeHNs, MPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEP)KAHUS B pasMyYHbIX (popMmaTax ¢ y4yéToM Ha3HA4YeHHUs
uHbOpMAlMM W LEJNEeBOH ayAWTOpWH, BBIOMpas ONTUMANbHYIO (OpPMY TMpPEICTaBICHUS U
BU3yaJIN3aLUU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYIIECTBIISATH OOIICHUE HA YPOKaX (DU3WKHU M BO BHEYPOUHOU JIEATEIHLHOCTH;

pacro3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTYallUH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHUHO U3JIaraTh CBO TOUKY 3PEHHUSI C UCITIOIb30BAHUEM SI3bIKOBBIX CPECTB;

MMOHUMATh U UCHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON pabOTHI;

BBEIOMpATh TEMATUKYy W METOIBl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4j€Ha KOJUIEKTHBA;

MIPUHUMATH LI€JIM COBMECTHOU JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS 1O
€€ JOCTHKEHHUIO: COCTAaBJIAThH IJIAH JEHCTBUW, pacHpenessiTb poJiM ¢ Y4€TOM MHEHMH yYaCTHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa M KaXXJIOTO y4yaCTHHKA KOMaH/bl B OOIIMI pe3ysibTaT MO
pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HUIEHM C TMO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE TMOBEJCHUE B PA3IMYHBIX CUTYalUsIX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranu3anmusi:
CaMOCTOSITEJIbHO OCYLIECTBIISITh [MO3HABATEIbHYIO JEATENbHOCTh B 00MacTu (QU3UKH U
aCTPOHOMMH, BBISABJIATH POOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IIJJaH pEIICHHs pPAacu€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS] TPAKTHUECKON pabOThI ¢ yUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHN;
JlaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacuIMpsATh paMK1 y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMH B OOJACTH (DU3UKH, TMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:
JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJILTATOB LIENISM;



BJIAJICTh HABBIKAMH [O3HABATEIBbHOW pPE(IICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

WCIOJIb30BATh MPUEMBI peIIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHHS M0 UX CHIKEHHIO;

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTaTOB JCSTEIbHOCTH,

IMpUHHUMATh ce651, IIOHUMas CBOM HEAOCTATKHU U JOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U aPT'YMEHTBI IPYTUX [IPU aHAJIU3€ PE3YyIbTAaTOB JAECATEIbHOCTH;

MpU3HABaTh CBOE MTPABO U MPABO JAPYTHUX Ha OMIHOKH.

B mporiecce MOCTHKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMbI MO (HU3UKE IS
YpOBHSL CpeAHEro oO0Iero oOpa3oBaHHsl y OOYYalONIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
HHTEJUICKT, MPEANOJIAratoniii ¢(hOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIEIO CIOCOOHOCTh MOHUMATh CBOE HSMOIMOHAJIBHOE COCTOSHHE,
BUJICTh HATIPABJICHHUS Pa3BUTHsI COOCTBEHHOM IMOIIMOHATIBHOW cepbl, ObITh YBEPEHHBIM B cele;

CaMOpEryJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMCHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE IIOBEACHUC, CIIOCOOHOCTH aaalnTUupoBaTbCd K OSMOIUOHAJIBHBIM HW3MCHCHUSAM U IIPOSABIIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKITFOYAONICH CTPEMIICHHE K JIOCTH)KECHHIO LIS U YCIIEXY, ONTHMHU3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTL UCXOoOs U3 CBOUX BO3MO)KHOCT€I>'I;

OMIIaTUH, BKJHO‘IaIOHICfI CIIOCOOHOCTH ITOHHUMATh OMOIHOHAJIIBHOC COCTOSAHHUEC OPYIux,
YYUTBIBATH €O MPH OCYIICCTBICHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO M COIEPEKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIAX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHUS C JAPYTUMH
JIIOJIbMU, 3a00TUTHCSI, IPOSABIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoHny oOyuenus B 10 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTb c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpPax pojb U MecTo (u3mku B (HOPMHUPOBAHMM COBPEMEHHOM
HAay4yHOM KapTHHBI MHUpPA, B DPAa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJOTUH, B IPaKTUYECKOU
NESTEILHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIIBI MPUMEHEHUS H3YUYEHHBIX (U3NYECKUX MOJeNiel: MaTepuaibHas TOuKa,
MHEepLHaJIbHas cucTeMa oTCUETa, a0COMOTHO TBEPOE TENO, UICANIbHBIN a3, MOJEIN CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPJBIX TeJ, TOUSUHBIN SJIEKTPUUYECKHUH 3apsi/i IpU PELIeHNH (PU3NUECKUX 3a1a4;

pacrio3HaBaTh (pu3nuecKue siBIeHU (IIPOIECcChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOPUU CTPOEHMS BEIIECTBA U JJIEKTPOAMHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE ABM)KEHUE, CBOOOJIHOE MaJIeHHe Tell, JBUKEHHE 10 OKPYKHOCTH,
MHepLUs, B3auMoaencTBue e, AMddy3us, OpOyHOBCKOE JBMKEHUE, CTPOCHHE KUIKOCTEN U TBEPIBIX
TeN, U3MEHEeHHe oO0b&Ma Tel MpU HarpeBaHuU (OXJAXKACHUH), TEIJIOBOE PaBHOBECHE, HCIApEHHUeE,
KOHJICHCAllMs, TUIABJICHHE, KpHUCTaUIM3alusl, KUMIEHUE, BIaKHOCTh BO3/yXa, MOBBILICHHE JABIICHUS
raza Nnpu €ro HarpeBaHUU B 3aKpPbITOM COCYJZle, CBSI3b MEXJY IapamMeTpaMu COCTOSIHMSI rasza B
U30IIpoLeccax, JIEKTPU3aLs Tell, B3aUMOAECUCTBHE 3aps0B;

OIMCHIBaTh MEXAHWYECKOE IBUKECHUE, UCHOJb3yd (PU3NUYECKHUE BETUYMHBL: KOOpJIWHATA, MYTbh,
nepeMenieHne, CKOpocTb, YCKOpPEHHEe, Macca Tenla, Cujla, UMIYJIbC Tejla, KUHeTHYecKas SHEepTrus,
MOTEHLIMAJbHAsl DHEpPrusi, MeXaHudeckas paboTa, MeXaHHuYecKas MOUIHOCTh; IPU ONHUCAHUU
NPaBUIBHO TPAKTOBATh (PM3NYECKUN CMBICI MCIIONB3YEMbIX BEJIMYMH, UX OOO3HAYCHMS M €AMHUIBI,
HaXOAUTh (POPMYJIBI, CBSA3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU;



OIMCHIBAaTh U3yYEHHBIE TEIUIOBbIE CBOWMCTBA TEJ U TEIUIOBBIC SIBICHHUS, UCHONB3YS (U3NUECKUE
BEJIMYMHBI: JJABJIIEHUE Ta3a, TeMIepaTypa, CpelHssl KMHETHYECKask SHEPrus XaOTUYECKOTO TBM)KECHUS
MOJICKYJI, CPEIHEKBaJApaTHYHasi CKOPOCTb MOJEKYJd, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEPTH,
pabota raza, K0O3(QPUIMEHT MOJIE3HOTO JIEUCTBUS TEIUIOBOTO JBUTATENs; MPU ONUCAHUU MPABUIHHO
TpakToBaTh (PU3UYECKUN CMBICT HCHOJB3YyEMbIX BEIMYHMH, UX OOO3HAYCHHS U EAUHMIIBI, HAXOAWUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAM;

OINMCHIBATh HW3YyUYCHHBIC DJIEKTPUYECKHE CBOMCTBAa BEIIECTBA M DJICKTPUYECKHE SBICHHS
(mporecchbl), MCHONB3Ys (U3UUECKHE BEIUMYMHBI: SJICKTPUUYECKUN 3apsijl, JJIEKTPUUYECKOoe ToJe,
HANpsLKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAIOB; MPHU OMUCAHUHM IPAaBUIBLHO TPAKTOBATh
(¢u3nUecKUii CMBICIT HCIIONB3YEMbIX BEIMYUH, MX O0O3HAYCHHS M €JUHMIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEINYHMHAMU;

aHAJIM3UPOBaTh (U3MYECKUE TMIPOLECChl M SIBICHUSA, HCIONB3YysAd (U3MUeckre 3aKoHbl U
NPUHIUIBL: 3akoH BcemupHoro tsarorenus, |, |l u Il 3akonsr HeloToHa, 3aKk0H coxpaHEHUs
MEXaHUYECKON SHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, MPHHLIUI CYNEPHO3ULIUU CHJI, NPHHLIUI
pPaBHONPABUS WHEPUHUAIBHBIX CHCTEM OTCUETa, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHS
BEIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW IHEPTHH TEIUIOBOTO JBUKEHHS MOJIEKYI C
abCONIOTHON TeMIepaTypoi, MEepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHs SJICKTPHUUECKOTO
3apsizia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMAaTUIECKOE
BBIPQ)KEHHUE U yCIIOBHUS (TPAHULBI, 00JIACTH ) TIPUMEHHUMOCTH;

OOBSICHAT, OCHOBHBIC MPHUHIIMIBI ACHCTBHUS MAIlMH, MPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3nauyaTth yCIOBHs X O€30MAaCHOTO HCIOIb30BaHMS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHl 110 HCCIENIOBAaHHMIO (PU3MUYECKUX SBJICHUH H MPOIECCOB C
MCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH, MPH 3TOM (POpMyIupoBaTh MpodiieMy/3anaqy u
TUMOTE3y Y4eOHOro OHKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOro 000pyaoBaHus,
MIPOBOAUTH OIBIT U (OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC M3MEpeHUs (PM3MYECKUX BEIMYMH, MPH ATOM BBIOMPATH
ONTUMANIBHBIA CNOCO0 W3MEPEeHHsT W HWCIOJBh30BATh W3BECTHBIE METOJBl OIIEHKH ITOTPEITHOCTEH
U3MEPEHUI;

UCCIIeIoBaTh 3aBUCUMOCTH MEXAY (M3MYECKUMM BEIMYMHAMHU C HCIOJIb30BAHUEM THPSMBIX
W3MEPEeHUH, TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAThl IMOTyYCHHON
3aBHCUMOCTH (M3UYECKUX BEJIMYUH B BHJE TAOIHIl UM TPaQHKOB, AETaTh BBIBOJBI MO pe3ybTaTaM
UCCIIETIOBAHMS;

coOoaTh MpaBmiia 0e30MacHOro TpynAa MpH MPOBEISCHUM MCCIEJOBAHUI B paMKax y4yeOHOTro
OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENILCKON W TMPOEKTHOW JIEATENFHOCTH C  HCIOJIh30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacy€THble 3aJaud C SBHO 3aJlaHHOM (PM3MYECKOM MOJIENIbIO, HCIIONB3Ys (pusnueckue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33Jjaul BEIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATH
¢dusnveckne BETUYMHBI M (OPMYIBI, HEOOXOMUMBIE Ui €€ pEeUIeHHs, MPOBOAWTH PACUETHI H
OILIEHUBATh PEATLHOCTH MOTYYSHHOTO 3HAUCHHsI (PU3MUECKON BEIINIHHEI,

pelmaTh KaueCTBEHHbIE 3a/JayM: BBICTpAUBATh JIOTHUECKH HENPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHU ¢ Oopoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

WCTIOJIH30BATh MIPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHA IS
MONCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA W TPEACTABICHUS Y4eOHOW W HAYYHO-TIONMYIISIPHOU
uHpOpMalUY, MOJYYEHHON W3 pa3iMyHBIX MUCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOIY4aeMyIO
UH(pOpMaIINIO;



IIPUBOAMUTH NMPUMEPHI BKJIAJla POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOH >KHM3HU Il 0OECTeUeHHS
0€30I1aCHOCTH TpH OOpaIlleHUH C NpUOOpPaMU U TEXHUYECKMMHU YCTPOMCTBAMHM, I COXPAHEHUS
3JI0POBbSI U COOJIFOJICHHUS HOPM KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKarolIel cpene;

paboTaTe B Tpynme ¢ BBIMOJHEHHEM DPAa3JIMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboTy
TPYIIIBI, PAIMOHAIBHO paclpelesiaTh 00A3aHHOCTU U IUIAHUPOBATh JESITEIBHOCTh B HECTAHAAPTHBIX
CUTyallUsX, aJEeKBAaTHO OLIEHUBATh BKJIAJ KaXJOIO U3 YYAaCTHMKOB TIpYIIbl B peEIlIEeHUE
paccMaTpuBaeMoil IpoOIeMBI.

K xonmy oOyuyenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE OJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUM:

J€MOHCTPHPOBATh Ha IpHUMEpPax pojib M MecTo (GU3MKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4HON KapTUHBl MHUpPA, B Pa3sBUTHM COBPEMEHHOH TEXHUKHM M TEXHOJIOTMH, B HPAaKTUYECKOH
JESTEeTbHOCTH JIFO/IH, IEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBaTh TpaHMIBl TPUMEHEHUS  M3YYEHHbIX  (U3MUECKUX  MOJENEeH:  TOYEHHbIN
JIEKTPUUECKUI 3apsij, Jyd CBETa, TOYEUHBIH MCTOYHHMK CBETA, sJIEpHAs MOJENb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOT'0 5i/ipa MPH peleHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBICHUS (NPOLECChl) W OOBACHATH WX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAaHTOBOW (PM3HMKH: 3JEKTpUYECKass MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHUYECKOEe, MArHUTHOE JIEMCTBUS TOKA, B3aUMOJIEHCTBHE MarHMUTOB, 3JIEKTPOMArHuTHasE UHIYKLUS,
JeWCTBUE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM M JBIXKYUIMHCSA 3apsij, 3JIEKTPOMarHuTHbIE
Kose0aHUs U BOJIHBL, IPSIMOJMHEHHOE pPACHPOCTPAaHEHUE CBETA, OTPAKEHUE, IPEIIOMIICHHE,
uHTephepeHIys, TMPPaKIu U TOIAPU3AIH CBETa, AUCIEPCUS CBETa, (POTOITEKTPUIECKUH IPPEeKT
(¢oToaddexr), cBeToBOE MaBiEHUE, BO3HUKHOBEHME JIMHEHYAaTOro CIHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U MCKYCCTBEHHAsl PaJlOaKTUBHOCTb;

OMKCHIBATh HM3yYEHHBIE CBOMCTBA BeElIECTBAa (AJIEKTPUUYECKHE, MAarHUTHbBIE, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOJAMMOCTh PAa3IMUHBIX Cpell) U JJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI),
UCHONB3Yysl (PU3MUECKUE BEIMUYMHBI: IEKTPHUUECKUI 3apsijl, CUila TOKa, JIEKTPHUECKOE HAIPsLKEHHE,
AJIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHIMANIOB, JIEKTPOIBIDKYIIAas cuia, paboTa TOKa,
MHAYKIMST MarHUTHOTO Mouisd, cujia Ammepa, cuia JlopeHla, MHIYKTMBHOCTb KaTYUIKW, SHEprus
AJEKTPUYECKOTO U MAarHUTHOIO MOJIEH, MEpHoJ M YacToTa KosiebaHui B K0JieOaTeNIbHOM KOHTYpE,
3apsii M CWIa TOKAa B IPOLIECCE TapMOHUYECKHUX 3JEKTPOMAarHUTHBIX KojeOaHMH, (oKycHoe
paccTosiHME U ONTHYECKasl CWJa JIMH3BI, IPU OMUCAHUU MPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICIT
HCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMsI U €IMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO
(bu3NYECKyIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OIUCHIBATh M3YYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLIECCHI, UCHOIb3Ysd (U3NUYECKUE BETUUMHBI:
CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, PHEPIus U UMMYNbC (OTOHa,
Nepuoj; Tojypacmajaa, SHEprusi CBSA3M AaTOMHBIX SAep, NpU ONHCAHUM TPABUIBHO TPAKTOBATH
(bu3NyYeCKUi CMBICIT HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W €IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME JIaHHYIO (PU3MUECKYIO BEIUYMHY C JPYTMMHU BEIMYMHAMH, BBIYUCIATH 3HAUYEHUE
(bu3n4ecKoil BETMUNHBL;

aHAJIM3UPOBaTh (U3UYECKUE TMPOLECChl U SIBICHUSA, HCIOJB3YysS (U3MUECKHe 3aKOHBbl U
NPUHLIMIIBL: 3aKOH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO M MAPAJIEIBHOIO COETUHEHUS! MPOBOJHUKOB,
3akoH  [[xoyns—JleHna, 3aKkOH  JJIEKTPOMAarHMTHOM  MHAYKLUH, 3aKOH  IPSIMOJMHENHOIO
pacipoCTpaHEHUSI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3AaKOHBI IIPEJIOMIICHUS CBETA, YPABHEHME
OiHmrTeHa 11 Gortodddexra, 3aKOH COXpaHEHUsI YHEPIHM, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH



COXpaHEHHUs DJICKTPUUECKOTO 3apsia, 3aKOH COXPaHEHUsS MAcCOBOTO YHCJa, MOCTyJaThl bopa, 3akoH
paMOaKTUBHOTO pachajga, TMpUd OTOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHHUE U YCIIOBHS (TPaHUIIbI, 00JaCTH) TIPUMEHUMOCTH;

OTpEeIeIATh HaIlpaBJICHUE BEKTOpa MHAYKIIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Ammnepa u cuisl JlopeHna;

CTPOUTDH U OMUCKHIBATH N300paKeHUE, CO3/JaBaEMOE IIJIOCKUM 3€pKaJIoM, TOHKOM JINH301;

BBITIOJTHATh OKCIEPUMEHTHI 10 WCCIEAOBAHHIO (PU3NYCCKUX SBJICHHH U TIPOIECCOB C
HCIIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEPECHHI: IIPH 3TOM (POpMyJIMpOBaTh MpodiieMy/3anady u
TUIIOTE3y Yy4eOHOro OKCIIEPUMEHTa, COOMpAaTh YCTAaHOBKY W3 TNPEIJIOKEHHOTO0 O0OpyAOBaHUS,
MIPOBOMTH OMBIT U (POPMYITUPOBATH BHIBO/IBI,

OCYIIIECTBIISITh TMPSMBIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIMYMH, IMPU 3TOM BBIOUPATH
ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS M HCIIOJIB30BaTh HM3BECTHBIC METOJIBI OIEHKH IOTPENTHOCTEH
HU3MEPEHUI;

WCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH C MCIIOIH30BAHUEM MPSMBIX U3MEPECHUN: TIPH
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTaThl OJYYSHHOW 3aBHCHUMOCTH (PH3UYECKHX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeIaTh BBIBOBI [0 PE3yNIbTaTaM HCCIIEIOBAHNUS;

coOirofaTh mpaBuia 0E30MacHOTO TpyAa MpU MPOBEICHUU HCCIEIOBAHUI B paMKax y4yeOHOro
IKCIIEPUMEHTa, Y4COHO-HCCIIEIOBATEIIBCKOM U TMPOCKTHOW JACSITEILHOCTH C  HCIOJIb30BAHUEM
M3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemars pacy€éTHbIC 3a7a4d C SBHO 33/JIaHHON (PU3WYECKOW MOJENBIO, HCIOIb3Ys (PU3NYECKUE
3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaJKM3a YCIOBUS 3a/1a4ll BbIOUpaTh (GU3MUYECKYIO MOJIEIb, BBIIETSATh
(du3nyecKkue BEIWYUHBI U (QOPMYIbI, HEOOXOMUMBIC Mg €€ pEIICHHS, NPOBOJHUTH PACUETBI U
OIICHUBATh PEATLHOCTH MOJIYICHHOTO 3HAYCHHS (PH3UIECKON BEITMYNHBI,

pelath KaueCTBEHHBIE 3aJayd: BBICTPAWBaTh JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETIOUKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIB30BaTh MPU PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMA U TPEJCTABICHUS Y4YeOHOW U HAYIHO-TIOMYJISIPHOU
nH(pOpMaIIUY, TONYYSHHON M3 pa3iMyYHBIX HCTOYHHUKOB, KPUTHUECKU aHAIU3UPOBATH MOIYy4aEMYIO
uH(pOpMaINIo;

OOBSACHITh TPUHIUIIBI JACHCTBUS MAaIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBHS MX 0€30IMMaCHOT0 UCIIOIh30BaHMS B TIOBCEAHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

WCIIOIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KM3HU JJIsI OOECriedeHUs
0€30MacHOCTH TIpU OOpalleHuH ¢ TpUOOpaMU U TEXHHUUYECKUMHU YCTPOWCTBAMH, ISl COXpPaHEHUS
3JI0pPOBBS U COONTIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIoIIel cpeie;

paboTtaTh B TpyIIe C BBHIMOJIHEHHEM pPa3JIMYHBIX COIHMANBHBIX POJICH, IUIAHUPOBATh PabOTy
TPYIIIBI, PAIIMOHATIEHO PacCHpeNesisaiTh 00S3aHHOCTH W IUIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX
CUTyalMsX, aJCKBAaTHO OIEHWBATh BKJIAQJ KaXJIOTO W3 YYAaCTHUKOB TPYIIIBI B PEIICHHE
paccMaTpuBaeMoii IPOOIeMBI.



I11. COAEP’)KAHUE TEM YYEBHOI'O ITPOIIECCA

10 KJIACC

Pa3neua 1. ®dusnka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayuynele MeTonpl NO3HAHMA OKpyXkarouiero mupa. Poub
HKCIEPUMEHTA U TEOPUH B IPOIIECCE MMO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (hU3HUKE.
MonenupoBanue Gpu3nuecKux sABICHUN U mporieccoB. Hayunsie runoressl. Gusnyueckue 3aKOHBI
u Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHINI COOTBETCTBUSI.

Poars u mecto ¢usukm B (GOpMHpOBAaHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
MPAKTUYECKOM NESTEILHOCTH JIIOICH.

Jlemoncmpayuu

Amnanoroblie U IUPPOBBIE U3IMEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXaHWYEeCKOoro ABvkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepememienue, CKOpOCTh (CpemHsii CKOPOCTb, MTHOBEHHass CKOPOCTb) U YCKOpEHHE
MarepualbHOM TOYKHM, UX MPOEKIUMH Ha OCH CHCTeMbl KoopauHaT. ClOXKeHue MepeMenieHud u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpPSAMOJUHEHHOE MABMKEeHHe. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoboaHoe najeHue. Y ckopeHrue cBOOOHOTO MaJACHHUS.

KpuBonunerinoe nBuxeHue. IBrmkeHrne MaTepUaibHON TOYKH 110 OKPYXHOCTH C MOCTOSIHHOM IO
MOJYJII0O CKOPOCTHIO. YTJIOBas CKOPOCTh, JUHEHHas ckopocTh. Ilepwon u wactora oOpalieHwus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBAa M NPAKTHUYECKOE NPUMEHEHHWE: CIUIOMETpP, ABHKEHUE CHApPSIOB,
LIEIIHBbIE U PEMEHHBIE TIEpeayn.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM NPOCTPAHCTBE.

HaGmronenue aBuxenuns tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3ydyeHue HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAEICHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY NYTSAMH, NMPOMACHHBIMH TEJIOM 3a IOCIENOBATEIbHBIE
paBHBIE ITPOMEXYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIIBHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3ydenue qBUKEHUS MapuKa B BI3KOM KUIKOCTH.
N3ydenue nBuxkeHus Tea, OpOIMIEHHOTO TOPU30HTATBHO.
Tema 2. lunamuxa

[Ipuaiun orHocutenbHOcTH ['amuned. Ilepseiit 3akoH HerotoHa. MHepuumanbHble CHCTEMBI
OTCcUYéTa.



Macca tena. Cuna. [Ipunuun cynepno3unmu cui. Bropoii 3akon HeloToHa i1 MatepuaibHOM
To4kHU. Tpernii 3akoH HbI0TOHA [71s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunbl TpeHust (mokosi, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHSI CKONBXKCHHSI W Ccwia TpeHus mokos. Koaddumment tpenus. Cuna CONPOTHBICHUS MPH
JBWKEHUHU Teja B )KUJIKOCTU UJTU Tas3e.

[ToctynarensHoe U BpaliareiabHOe ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT cuilbl OTHOCHUTENIBHO OCH BpaileHus. Ilnedo cumbl. YcnoBus paBHOBecHs TBEPAOIO
Tena.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: TMOAIIUIHUKK, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTB CHIIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NTaJACHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecusl TBEPAOro Tesla. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanmne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle,
oT ux aedopmariiu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmnynee MarepuanbHOM TOUYKM (T€da), CHCTEMBbl MaT€pHAIbHBIX TOoueK. VIMITynbC CHUIBI H
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunetnueckas sHeprusi MaTepranbHON TOUKH. Teopema 00 n3MEHEHNN KUHETUYECKOM SHEePTUH.

[TorennmansHas sHeprus. IloTeHuumanbHas HEpPrust ymnpyro AeQOPMUPOBAHHON MPYKUHBIL.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTennmanpHble W HEMOTEHIMAIbHBIE CHJIBL. CBA3b pabOTHl HEMOTEHIUATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpocTBAa M NPAKTUYECKOE IPHUMEHEHME: BOJOMET, KONEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHIE.

[lepexon nmoTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenne abCOMIOTHO HEYNPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



UccnenoBanue cBsa3u pabOThl CUIIBI C U3MEHEHHEM MEXaHHMYECKOW 3HEpPIuu Teja Ha MpuMmepe
pacTsKEHUs PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEPMOJAMHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU

OCHOBHBIE TOJOXEHHUS MOJCKYJISIPHO-KMHETUYCCKOW TEOPUU M HX ONBITHOE OOOCHOBAHWE.
BpoynoBckoe nBmwxkenue. dAuddysus. Xapaktep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Mopnenu cTpoeHus: Ta3oB, )KMIKOCTEH M TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonndectBo Bemectsa. [loctositHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopens wupaeanibHOoro raza. (OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
UJealbHOTO ra3a. AOCOIIOTHAS TeMIeparypa Kak Mepa CpeAHe KWHETUYEeCKOW SHEPTruu TEIrIOBOrO
nBrKeHns dactul rasa. lllkana temnepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHUuE MeHaeneeBa—
Kunaneitpona. 3akon Jlanprona. M3omporecchl B HEaIbHOM Ta3e C MOCTOSHHBIM KOJHUYECTBOM
BemiecTBa. [ padudeckoe mpencTaBieHNe H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHuyeckue yCcTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbeIThI, JTOKa3BIBAIONIME JIUCKPETHOE CTPOCHWE BemiecTBa, (Qororpaduu  MOJEKYI
OPraHUYeCKUX COCITUHECHUM.

OnpiTel 10 AUPPY3UH KUAKOCTEH U TA30B.

Monens OpOyHOBCKOTO JBUKECHHUSI.

Mogens onbiTa LlTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOCHCTBUA.

Mopenb, HIUTIOCTPUPYIOLLAsl TPUPOY AaBJICHUS ra3a Ha CTEHKHU cocya.

OnbITHL, WUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UI€AIBHOT0 I'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

OrmpezeneHre Macchl BO3/JyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUN 00BhEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunamMuueckasi cuctemMa. BHyTpeHHSIsI SHEPTHSI TEPMOJUHAMUYECKON CUCTEMBI 1 CTIOCOOBI
e€¢ m3meHeHus. KonmdecTBo TEeruioThl W paboTa. BHYTpeHHSSI SHEPTUsi OJJHOATOMHOTO HJEAIHHOTO
raza. Buzapl Tenonepenaun: TEMIONPOBOAHOCTb, KOHBEKLIMS, M3Iy4eHUE. YeNbHas TEIUIOEMKOCTh
BellecTBa. KonnyecTBo TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 00 ammabGaTtHOM Tporiecce. [lepBriii 3akOoH TepMoauHAMUKH. [IpuMeHeHne mepBoro
3aKOHA TEPMOJUHAMUKH K u3omporeccam. ['padudeckas unteprperaius paboThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh Mpo1ieccoB B MpUpPOE.

TermnoBeie MarmuHbl. [IpuHIMIBI AeicTBUS TeIIOBBIX MamuH. [IpeoOpazoBaHusi SHEpruu B
TerioBbiX MamuHax. Kosgdunuent nonesnoro aevictBust teroBoid Mamuubl. [{ukn KapHo u ero
KO2(DPUIIMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: JBUTATENb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOIMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEH SHEPTUU Tejla MPH COBEPIICHUH PaOOThI: BBUIET MPOOKHU U3 OYTHIIKH
oA JIEHCTBHEM CXKAaTOTO BO3[yXa, HarpeBaHue Hdupa B JaTyYHHOU TpyOke MMyTEM TpEHUS
(BuIEOIEMOHCTpAIIHS ).



W3meHneHnue BHyTpeHHEH 3Hepruu (TemrepaTyphl) Teja Ipu Terionepeaaye.

OmnbIT 0 agnabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOHMHBI, ABUraTeNsi BHYTPEHHETO CTOPAaHUsl, PEaKTUBHOTO JABUTaTEIs.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazoevie nepexoonvl

[TapooOpa3zoBanue u koHjeHcanus. Mcmapenwe u kureHue. AOCONIOTHAS U OTHOCUTEIIbHAsS
BJIQKHOCTh BO3AyXa. HaceimieHHBbIH map. YaenpHas TemjoTra mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIIEPATypPbI KUTICHUS OT AaBJICHUS.

Teépmoe Temo. Kpucrammueckue u amopdHble Tena. AHU30TPOINUS CBOWCTB KpPUCTAJUIOB.
Kunkne kpucramnel. CoBpemeHHble MaTepuaisl. [lnaBinenue u kpucramzanus. Y enbHas TEIIoTa
riasnenus. Cyomumarusi.

YpaBHEeHHE TEIJIOBOTO OajlaHca.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHUH TOJYYEHUS COBPEMEHHBIX MATEPUaIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kurnienre npu nOHMKEHHOM JIaBJICHUU.

CriocoObl U3MEPEHHS BIAKHOCTH.

HalGmronenue HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Teia. DIeKTpUuecKuil 3apsaa. /IBa Buaa anekTpudeckux 3apsaoB. [IpoBonHukw,
JOUDJIEKTPUKU U MOITYIPOBOAHUKHU. 3aKOH COXPAHEHUs MIEKTPUUYECKOTO 3apsa.

Bsaumopeiicteue 3apanoB. 3akoH Kynona. TodeuHbll a5eKTpudecKuil 3apsal. DJIEKTPUYECKOE
nosie. Hampspk€HHOCTH aniekTpudeckoro mojs. [IpuHIMI Ccynepno3uiuu 3JIeKTPUYECKHUX TOJIEH.
JIuHauyM HanpsKEHHOCTH JIEKTPUUECKOTO TOJIS.

Pabora cun anexrpocratnyeckoro nosd. [lorennman. PazHocts norennumanos. [IpoBogHuky u
JOUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM ToJIe. J(nanekTpruyeckas IpOHUIAEMOCTb.

OnektpoémkocTh.  KonaeHcatop. DNEKTPOEMKOCTh IIJIOCKOTO  KOHACHCATOpa. JHEpPrus
3apsKEHHOT0 KOHAEHCATOopa.

TexHnueckue yCTpPOMCTBA M TMPAKTHUUYECKOE IPUMEHEHHME: DJIEKTPOCKON, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKAs 3allluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KOHAEHCATOp, KOMHPOBAILHBIN
anmnapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3aumoaeicTBue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUIECKOM IIOJIE.

DnexTpocTaTUyecKas 3aluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.



3aBUCHMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAJAM IUIACTHH, PACCTOSHUSA
MEXIy HUMH U TASJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit Inekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTPUYECKU TOK. YCIIOBUSI CYLIECTBOBAHUS 3JIEKTpuueckoro Toka. Mcrounuku Toka. Cuia
ToKa. [locTOsIHHBII TOK.

Hanpsixenue. 3akon OMa 1151 ydacTKa 1enu.

DNEKTPUUECKOE COIPOTUBIIEHHE. YJENbHOE CONpPOTHBIEHHE BeulecTBa. [locienoBarenbHoe,
napajuieJbHOE, CMEIIaHHOE COeTMHEHUE TPOBOHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPUUECKOTO TOKA.

ONEeKTpOABMKYILAsA CHJIAa M BHYTPEHHEE CONPOTUBIECHHWE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOU (3aMKHYTOM) asekTpuueckoil nenu. Koporkoe 3ambikaHue.

DNEeKTpOHHAsE TPOBOJMMOCTh TBEPABIX METALIOB. 3aBHCHUMOCTh COMPOTHUBJICHHUS] METAJLJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynipoBoanuku. CoOCTBEHHAsI M TPUMECHAs MPOBOAUMOCTD MOJTYIPOBOAHMKOB. CBOMCTBA P—
n-nepexona. [TomynpoBogHUKOBEIE TPHOOPHI.

ONEeKTpUYeCKHii TOK B pPacTBOpaxX M pacIulaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
qucconuanus. JIeKTpoIin3.

OnexTpuueckuid TOK B raszax. CamOCTOSTENbHBIH M HECAMOCTOSITENbHBIN paspsia. MonHus.
[Ina3zma.

TexHuueckue yCTpOWCTBAa W NPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJIBTMETp, peocTar,
HMCTOYHUKU TOKAa, AJIEKTpOHArpeBaTelbHble MPUOOPHI, FIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN THO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPsSHKEHUS.

3aBUCHMOCTh  COMPOTHUBJICHUS IWIMHAPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOIIAH
MONIEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwmeniaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsiMoe wu3MepeHHue »>IEKTPOABMKYIIEH Ccuibl. KOpoTkoe 3aMblkaHHME TajlbBaHUYECKOIO
3JIEeMEHTa M OLIEHKA BHYTPEHHETO COIPOTHBIICHHUSI.

3aBUCHMOCTbH COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 31EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSST TPOBOIUMOCTH JHO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue >1meKTpoaBMKYILEN CUITbl UICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Hab6mronenune snexrpomnusa.

MexnpeameTrHblie CBSI3H

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIsIETCS C Y4ETOM
COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMU MAaT€MAaTHUKH, OMOJIOTHH, XUMUH, reorpadguu u
TEXHOJIOTHH.



Medsicnpeomemmnole nousimusi, CBI3aHHBIC ¢ U3YYCHHEM METOJIOB HAYYHOT'O MO3HAHUS: SBJICHHE,
Hay4yHBId (akT, TUMOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICTTUPOBaHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, JIMHeWHas (QyHKIMA, mapaboia, rumepooia, ux
rpa@UKd W CBOMCTBA, TPUTOHOMETpHUYECKHE (YHKIUHU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHICHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIACCTBO, BEKTOPHI M MX MPOCKIIMH HA OCH KOOPJIWHAT, CIIOKCHHE
BEKTOPOB.

buonocus: Mexanndeckoe ABMKCHHE B )KUBOH npupoje, tuddy3us, ocMoc, TEII000OMEH JKHBBIX
OpPraHu3MOB (BHBI TEIUIONEPEIayH, TEILJIOBOC PAaBHOBECHUE), SJCKTPHUYCCKHE SBICHHS B JKUBOH
IPHUPOJIC.

Xumus: NUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, TEIJIOBbIE CBOMCTBA TBEPMBIX TEII, KHJIKOCTCH M Ta30B, DJICKTPUYCCKUE CBOMCTBA
METAJIJIOB, JICKTPOJIMTHYCCKAS JTUCCOIHALIVS, FaIbBAaHHUKA.

Teoepaghus: BIaXKHOCTH BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE IBWKCHHI C HCIIOIH30BAHHEM MEXAHHW3MOB, YUET TpPEHUS B
TEXHHUKE, TIOIIINITHUKH, UCII0JIh30BAHNE 3aKOHA COXPAHCHUS UMITYJIbCa B TEXHUKE (paKeTa, BOJIOMET U
Apyrue), JABUraTellb BHYTPCHHETO CropaHusi, TapoBas TypOHWHA, OBITOBOM  XOJIOJIWJIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTHH TOJIYYCHUSI COBPEMEHHBIX MaTEpUajoB, B TOM YHCIIC HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTHH, DJICKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE JJICKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, IJICKTPOHATPEBATEIIBHBIC MPHUOOPBI, JIEKTPOOCBETUTEIIbHBIC IPHOOPHI, FraIbBaHHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

IloctosiHHBIE MarHuTHL. B3auMonelicTBHE NMOCTOSHHBIX MAarHuToB. MarHuTHoe mone. Bekrop
MAarHuTHOM MHIYKUWH. lIpMHIMIO Cynepno3suuuy MarHUTHBIX INMOJe. JIMHUM MarHUTHOM WHIYKIMH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMK TTOJISI TOCTOSTHHBIX MarHUTOB.

MaruuTtHoe nose NpoBOJHMKA ¢ TOKOM. KapTruHa IMHMN MHAYKIMYA MarHUTHOTO TOJIS IJTUHHOTO
IIPSIMOTO NMPOBOJHUKA M 3aMKHYTOI'O KOJBIEBOIO IPOBOJHHUKA, KAaTyIIKH ¢ TOKOM. OmbIT Opcrena.
B3anMozeicTBre MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJIEHUE.

Cuna Jlopenna, e€ Monyslb M HampasileHue. [[BUKEeHHE 3apsHKEHHOM 4acTHULBI B OJHOPOAHOM
MarHuTHoM nose. Pabora cuisl Jlopenna.

SBneHue  JNEKTPOMAarHUTHOM  HMHAYKIMHM. [IoTOK  Bekropa  MarHMTHOM  MHAYKIIMH.
DNeKTPOABMKYIIAsl CUjla MHIAYKIUU. 3aKOH 3JIeKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe mose. OJEKTPOABMXKYIIAs CUla HWHAYKIMM B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NHayKTUBHOCTB. SIBII€HUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIUH.

OHeprus MarHUTHOTO MOJIS KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue  yCTpoiCTBA M  MPAKTUYECKOE TMPHUMEHEHHE: TIOCTOSIHHbIE  MAarHuThI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, NHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.



OTKJIOHEHUE AIIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JeiictBue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHMOCTh 3JIEKTPOABUKYIIEH CHJIBI MHIAYKIUU OT CKOPOCTM M3MEHEHHsS MarHUTHOTO
MIOTOKA.

SIBiIeHME CAMOMHIYKLINH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuyeHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnenoBanue 1ecTBUS NOCTOSIHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnepoBanue siBIeHUS 371€KTPOMAarHUTHOM MHYKIUU.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

KonebarenbHast cucrema. CBoOOIHbIE MEXaHUYECKHE KoyieOaHus. ["'apMoHuYecKkre KoyieOaHusl.
[lepuon, yacrora, amrutyna u (aza konebanuid. [IpykuHHBIN MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHue rapMoHHUecKux kKoneOanuil. [IpeBpaiienue sHepruu Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbupiit  koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJNEOAaHHUS B  HA€aIbHOM
K0J1e0aTeJIbHOM KOHTYpe. AHAJIOIMsl MEXIy MEXaHWMYECKUMHU M 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUU B UACATHHOM KO0JIEOATEILHOM KOHTYPE.

[IpencraBienre o0 3aTyxawIIUX KoleOaHMsIX. BbIHYyXIEeHHbIE MeEXaHMYECKHUe KoyeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennbiii TOK. CHHYCOMJQIbHBIA IEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOrO TOKa.
AMIUTUTYHOE M IeHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBO, mepenadya © TMOTPEOJICHUE DIECKTPUUYECKON SHEPTHH.
OKOJIOTHYECKHE PHUCKM IIpH  IPOU3BOJACTBE  dJIeKTpodHepruu. KynbTypa  ucnonap3oBaHus
AJIEKTPO’HEPTUH B TOBCEIHEBHOM JKU3HH.

TexHu4eckue yCTpOHCTBA M NMPAKTHYECKOE IPUMEHEHHUE: DJIEKTPUUYECKHM 3BOHOK, T'€HEpPaTop
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KosieOaTenbHON CcUCTeMBbl (NPYXUHHBI WIM MaTeMaTHYeCKHil
MasITHHK).

HabGmronenue 3aryxaronux Kojie0aHuu.

HccnenoBanme cBOWCTB BBIHYXKICHHBIX KOJIeOaHUH.

Habmonnenue pe3onanca.

CB00OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl — (3aBUCMMOCTH  CHUJIBI  TOKA W HAOpsDKEHUsT  OT  BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu mocneroBaTENbHOM COEIMHEHHUU PE3UCTOPA, KaTyIIKW HWHAYKTUBHOCTH U
KOHJIEHCaTopa.

Monenb TUHUY 3IIEKTPOIIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



HccnenoBanne 3aBUCUMOCTH NEpHUOAAa MalIbIX KOJEOAHWW Tpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnepoBanue nepeMeHHOro TOKa B LEMU U3 MOCIEIOBATEIIBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTYLUIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 6OTIHbL

Mexanuyeckue BOJHBI, yclioBUs pacnpoctpaHeHus. I[lepuon. CKopocTh pacrpoCTpaHeHUs] U
JUiHA BONHBIL. [lomepeunbie U mpoosibHbIE BOJMHBL. MHTepdepeHius u audpakius MeXaHUIeCKHX
BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHS M3JIYyUCHHSI DJIEKTPOMAarHUTHBIX BOJH. B3auMmuas
opueHrtanus BekTopoB E, B, V B snexrpomaruutHoi BosiHEe. CBOWCTBAa 3JIEKTPOMATHUTHBIX BOJIH:
OTpa)K€HUeE, MIPEJIOMJIEHUE, HoJIsIpyU3aIus, nudpaxus, uHTepdepeHIus. Ckopoctb
3JEKTPOMATrHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIB paTuOCBA3U U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCcTpoiCTBa W MPAKTUUECKOE [PUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAs TUArHOCTHKA B TEXHUKE U MEAUIIMHE, pajgap, paAHuoONpuEéMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebnronieecs Te10 Kak MICTOYHUK 3BYKa.

HaGimrotenne oTpaskeHus ¥ PEIOMIICHHUS MEXaHUIESCKUX BOJIH.

Ha6monenue nntepdepeHny u AuPpakiini MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM KOJIeOaHUH.

UccnenoBanue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTpaXCHHE, MpeIoMIIEHUE, TOJISIpU3aIus,
audpakius, tHTepEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHelHOE pacpoCcTpaHEHHE CBETa B OAHOPOHOM cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B TNIOCKOM 3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil oJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CnoxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue U paccenBaromiue JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSIHHE M OMTHYEecKas
cuiia TOHKOM nmuH3bI. [locTpoenue n300pakeHuil B COOMPAIOIINX U pacCeHBArOIIMX TuH3ax. Popmyna
TOHKOMH JIMH3EI. Y BeIMUEeHNE, JaBaeMOe JTHH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. Mutepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS HAONIOACHHUS
MakCUMyMOB M MHHHUMYMOB B HMHTEPPEPECHIMOHHONW KAapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. Judpaxkmuonnas pemérka. YcaoBue HAOIIOIECHUS TIABHBIX MaKCUMYMOB
MIPH MaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.



TexHuueckue yCTpOHCTBA W MPAKTHYECKOE TPUMEHEHHWE: OYKH, Jyna, (oToanmapar,
MPOCKIIMOHHBIN ammapar, MUKPOCKOI, TEJICCKOI, BOJOKOHHAs ONTHKA, JU(PAKIMOHHAS PEIIETKa,
TOJISIPOHI.

Jlemoncmpayuu

[IpsiMmosmHEItHOE pacpocTpaHeHHe, OTPAKEHHE U MpesloMIIeHHe cBeTa. OnTudeckue mpudophl.

[TonmHOe BHYTpeHHee oTpakeHue. Mojiens CBEeTOBOIA.

HccnenoBanue cBONCTB N300paXKeHUM B TMH3AX.

Mopenu MHEKpOCKOIIa, TeIeCKOoIa.

Hab6mronenue narepdepeHimu ceera.

HaGmonenue nudpaknuu cBera.

HaGmonenue aucrepcuu cBera.

[Tomy4yeHne crieKTpa ¢ HOMOIIBIO TIPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKY.

Habnronenune nmonsipu3aiyy cBeTa.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3mepenue mokasarelis IpeloMIICHHUS CTEKJIA.

HccnenoBanue CBOMCTB U300paKEHHIA B JIMH3AX.

HaGirotenue aucriepcuu cBera.

Pa3znen 6. OcHOBBI cienMAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
I'panunel mpuMEHMMOCTH KiIaccHyecko MexaHukd. llocTynaTel cheuuanbHOW Teopuu
OTHOCUTEIFHOCTH: MHBAPUAHTHOCTH MOJIYJII CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH
OHHIITERHA.
OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHU U COKPAILICHUE JIJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl € PHEPTUEH U UMITYJIHCOM PESTUBUCTCKOM YaCTHUIIBI. DHEPTUSI TIOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBsi3u 3HepruM (GOTOHA C €ro YacTOTOW. DHEprus U HUMILYJIbC
¢dboToHa.

OtkpsiTue u uccnenoBanue gorordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTorddekTa.
VYpaBHenue DiiHmreitHa uig porodddexra. «KpacHas rpanuna» Gororddexra.

JNaBnenue ceera. OnbiTel I1. H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHHe: (POTOIeMEHT, (OTOMATIHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oT0o3]eKT Ha yCTaHOBKE ¢ IUHKOBOM MJIaCTHHOM.

UccnenoBanue 3akoHOB BHEMHETO GoTodddexra.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -yactuil. [Imanerapras Mozaenb
aroma. [loctynarel bopa. M3nyuenue u nornomeHne GOTOHOB MpHU MEPEXOe aToMa C OJJHOTO YPOBHS
SHepruu Ha Apyroi. Buapl criekTpoB. CeKTp ypOBHEH 3HEPriuy aToMa BOJOPOJa.



BonHoBbie cBoiicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynsspHO-BOIHOBOM Tyanu3M.
CHOHTaHHOE U BBIHYXXJICHHOC U3JIYUCHUC.

TexHnuyeckue ycTpoHCTBa U IPAKTUUECKOE IIPUMEHEHHUE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOIN),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habumoienue inHeHYaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Haburoienne TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIHUE CIOKHOCTh CTpoeHUs siapa. OTKpbITUE pPaauOaKTUBHOCTH.
OmnbiThl Pezepdopna o onpespeneHnio cocraBa paguoakTuBHOro n3nydenus. CBoicTBa anbda-, Oeta-,
raMMma-u3ilydeHus. BiusiHue paauoakTUBHOCTH Ha )KMBbIE OPIaHU3MBI.

OtkpeiTHe TpoTOHa W HelTpoHa. Hyknonnas moxens siapa IeiizenOepra—lBanenko. 3apsin
sanapa. MaccoBoe uucino sapa. M3ortomnst.

Anbda-pacnan. DIEKTPOHHBIH W MO3UTPOHHBIA Oera-pacnaa. ['amma-uznydenue. 3akoH
PaaoaKTHBHOTO PacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledexT maccol sapa.
Snepusie peakiuu. [lenenve u cunTe3 sep.

SAnepusiii peakrop. TepmosiaepHblii cuHTe3. [IpodiemMbl U NepCNEeKTUBHI SAEPHOI PHEPrETUKHU.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHULL.
dyHaamMeHTaIbHbIe B3auMoeicTBUs. EqMHCTBO (pu3nueckoil KapTUHbBI MHUpa.

TexHuueckue ycTpoiCTBa W TPaKTHYECKOE TPHUMEHEHHWe: I03MMETp, Kamepa Buibcona,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKH

Otanbl pa3BuThs actpoHoMuH. [IpukiiaiHoe 1 MUPOBO33PEHYECKOE 3HAUECHUE aCTPOHOMHUH.

Bun 3Bé3nHor0 HeOa. Co3Be3nus, ipkue 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBHUKEHUE.

Conneynas cucrtema.

Connue. ConHeuHasi akTUBHOCTh. McTounuk sHeprun ConHia U 3BE31. 3BE3MBI, UX OCHOBHBIE
XapakTepUCTUKHU. JluarpamMma  «CHEKTPaJbHBIA KJIacC — CBETHUMOCTB». 3BE3Nbl  TJIABHOM
MOCIEN0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIA 3BE3]] TJIABHOW MOCJIEI0BATEILHOCTH.
Buyrtpennee crpoenue 38&31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3BoJtonnu CoiHia
1 3BE3]1. DTallbl )KU3HU 3BE3.

Mneunsiii [lyte — nama [Mamaktuka. [lonoxkenne u nBwkenue Comnma B [Namaktuke. Tums
rajakTvk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX TaTaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ma. Pasz0eranue ranakruk. Teopust bombioro
B3pbIBA. PEIIMKTOBOE U3JIydeHHUE.



Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménusie mpo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HaGmronenus HeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN IS
OTpeJIe]ICHUST TIOJIOKCHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IIUS
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maree NnoBTOpeHne

Ponp pusuku 1 acTpOHOMHHM B DKOHOMHYECKOH, TEXHOJOTHMUECKOU, COLMATBLHON U ITHYECKOU
cdepax IeATEIHHOCTH YelIOBEKa, POJIb M MECTO (U3WKH U aCTPOHOMHH B COBPEMCHHOW Hay4YHOUN
KapTHHE MHpa, poiib (GU3NUECKOIl Teopuu B (POPMHUPOBAHUU NPEACTABICHUN O (pU3NUECKOi KapTHHE
MHpa, MeCTO (U3HUYECKOW KapTUHBI MHUpa B OOIIEM psAIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MexnpeameTHble CBSI3U

W3ydyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kiacce ocymiecTBIsieTcss € y4ETOM
COJIEP>KATEIIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHUKH, OMOJIOTUHU, XUMUH, reorpaguu u
TEXHOIOTHHU.

Meorcnpeomemnvie nonamus, CBSI3aHHBIE C U3YYCHHUEM METOJIOB HAYYHOT'O IMO3HAHUS: SIBJIICHUE,
Hay4yHbId (hakT, TUIOTE3a, (PU3WYECKas BEIMYMHA, 3aKOH, TEOpHSs, HAOIIOJEHUE, IKCIICPUMEHT,
MOJICIIMPOBaHNE, MOJICIb, U3MEPCHHUE.

Mamemamuxa: pelleHWe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOCKIIUU
Ha OCH KOOPJIMHAT, CIIOKCHHE BEKTOPOB, MPOU3BOIHEIC MIEMEHTAPHBIX (DYHKIWH, MPU3HAKHA TIO00US
TPEYroJbHUKOB, OIpeIeJIeHHE MIOMAAN IIOCKUX GUryp u oobéma ted.

buonoeus: >mekTpuuecKue SBICHHS B KHMBOH IMPUPOJE, KoJieOaTeIbHBIC JBUKCHHUS B JKUBOU
MPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW NIPUPOJIE, TEHCTBHUE paUaIlii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJICKYJI, KPUCTAJTMYECKAss CTPYKTYypa TBEPABIX TeJl, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eocpagpua: MarHUTHBIE TONIOCAa 3EMIIM, 3alle)KHM MArHUTHBIX pyld, (OTOoChEMKAa 3eMHOMN
MMOBEPXHOCTHU, MIPEACKAZAHHE 3EMIICTPSICCHUH.

Texnonocus: ITUHUM SJEKTpONEpenad, T€HEepaTop NEPEMEHHOr0 TOKa, 3JEKTPOJBUIATENb,
WHIYKIIMOHHAs TieYb, paaap, paJdonpuUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIMOHHBIN anmnapar, BOJIOKOHHAsI OINTHKA,



IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM uupoBbIe
Ne /i P Konrpoabnbsie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnnoreka IIOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21 Kunewatitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
. 1
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubnuotexa [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
32 OCHOBBI TepMOHHAMH K1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEUIECTBA. 5 but6mmoreka [IOK
' Ma3oBbIE MEPEXOIBI 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
https://m.edsoo.ru/7f41bf72

Uroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnuoreka LIOK
41 MEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3neKTpUYeCKUid TOK. TOKHU B bubnmoreka [JOK
4.2 12
Ppa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

11 KJTACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uu@poBbIe
Ne ni/mm P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHOo€ nojue. I1eKTPOMAarHUTHAS bubmuorexa [JOK
11 11 1 3
WHIYKIUA https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHW4YeCKUEe U IIEKTPOMArHUTHBIE bubnmnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4ecKkue U 31eKTPOMATHUTHBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
2.3 10 3
Orritka https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOIM ONTHKHU 6 but6mmoreka [IOK



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

4.2 Ctpoenue atoma 4
4.3 ATOMHOE PO 5
Hroro mo pazueny 15

https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7

Utoro no pazneny 7

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 Obobmaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

V. CITIOCOBbI ONEHKH JOCTU/XEHUSA YHAIIUMUCH IIVTAHUPYEMBIX PE3YJIBTATOB

OueHKka JOCTHXKEHUS NPEIMETHBIX pEe3yJIbTaTOB IPOBOAMUTCS B TEUEHHWE BCEro y4eOHOro Toja B paMKax TEKYIIEro KOHTPOJIA
yCIEeBaeMOCTH, MEPUOJUYHOCTh NMPOBEACHUS OLIEHOUYHBIX Mpoleayp ¢ukcupyercs B paboyMxX Hporpammax y4deOHBIX IMPEeIMETOB, KYpCOB U
KYpPCOB BHEYPOUYHOM J1€ATEIbHOCTH.

[lepeueHb OLIEHOYHBIX MPOLIETYP TEKYIIETO0 KOHTPOJIS yCIIeBaeMOCTH B paboueil mporpaMMe COCTaBIICH C YYETOM MePEeUHs IIaHUPYEMbIX
PE3yJIbTAaTOB, MMOAJIEKAILUX IPOBEPKE.

YcTHBII pa3BepPHYTHII 0TBET YUE€HHUKA JI0JKEH IPECTaBIATh CO00M CBA3HOE, JTOTMYECKH MTOCIIEI0BATEIbHOE COOOIEHNE Ha

OIIPEJICTICHHYIO TEMY

JlaGopaTopHas pa6oTa — OICHOYHBII MaTepuall, HalpaBJIeHHBII Ha TPOBEPKY CHOPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHUN
HaOII01aTh, AaHAIM3UPOBATH, IPOBOAMUTH JIMHIBUCTHUECKHUI IKCIIEPUMEHT, 0OHAPYKHBATh CBS3b SBICHUH, ()aKTOB, UCIIOIH30BAThH
HMCIOIIUECCA 3HAHUA B HOBBIX CUTYallUAX, YCTAHABJIIMBATD MIPUYNHHO-CJICACTBCHHBIC CBA3U HA OCHOBC MPCIJIOKCHHOI0 JUAAKTHYCCKOTIO
Marepuasia B COOTBETCTBHH C MTOCTABICHHOW MO3HABATENILHOM 3aaueii. JlTabopaTopHas paboTa cBsi3aHa C SI3BIKOBBIM aHAJIM30M TEKCTa, C
KOHCTPYHPOBaHMEM TEKCTa 33/IaHHOT0 TUMa. B xozxe mabopaTopHoii paboThl 00yJaronecss CaMOCTOSATENFHO PEIIat0T NO3HABATEIbHBIC
3aJ]Jaud Ha OCHOBE A3BIKOBOTO aHAJIM3a TEKCTa, MPUOOPETAIOT HABBIKHM UCCIIEA0BATENLCKON eI TEIbHOCTH.

KoHTpoJbHas padoTa — OLIEHOYHbI MaTepHUal, MO3BOJSIONIMN ONPEACIUTh YPOBEHb JOCTUKEHUS IPEAMETHBIX IUIAHUPYEMBIX pe-
3yJIBTAaTOB MO U3yueHHbIM TeMaM. Kaxkioe 3a1anue 6a30BOro ypoBHs B KOHTPOJIbHOM paboTe olleHUBaeT KOHKPETHBIN MpeAMEeTHBIN
HJIaHI/IpyeMBIﬁ pe3yiabTarT, psaa 3aZIaHI/II>'I MO3BOJIACT OUCHUTDH HE TOJLKO NPCAMETHBIC, HO 1 METAIPCAMETHBIC INIAHUPYCEMBIC PE3YJIbTAThI.
OneHnBaeTCst KOHTPOJIbHAs pab0Ta O MPUHIUITY CIIOKEHHSI, TO €CTh OTMETKA OIpeIeNsieTcs MO MPOLEHTY HaOpaHHbBIX OaJIOB OT
MaKCHUMaJIbHO BO3MOXHOTO.




10 KJIACC

HaumenoBanue pa3aesioB U TEM

IlepeyeHb OLEHOYHBIX

Ne ni/m
NpOrpamMmbl KoJ1-Bo o11eHOYHBIX TpoLEeAyP npouexyp
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 1 Y CTHBIN pa3BepHYTHIA OTBET

Pa3zpgen 2. MEXAHUKA

2.1 Kunemaruka 1 Y CTHBIN pa3BepHYTHIA OTBET
2.2 JluHamuka
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 2 Kourposbiias pabota
Jlaboparopuas pabota
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 5 KonTponbnas padora
TEOpHUH JlaGopartopHnas pabota
3.2 OCHOBBI TEpMOAMHAMUKHI 1 KontponbHas padota
33 ArperaTHble COCTOSTHHSI BEIIECTBA.
da3oBbIe NEPEXOAbI
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa
49 [TocTostHHBIN 2neKTpUYeCKU TOK. TOKHM B 9 KoHTpomsHas pabora

Pa3IMYHBIX Cp€aax

OBIIEE KOJIMYECTBO 9




11 KJIACC

Nen/m  HaumeHoBaHHe pa3iesioB U TeM K Ilepeyenn oneHOYHBIX
HporpaMMBI 0J1-BO OLIEHOYHBIX MpoUeayp npoueayp
Pazgen 1. 9JIEKTPOJANHAMMUKA
11 MaruauTtHoe nose. JIeKTpOMarHuTHas KoHTpostbHas paGota
MHAYKIUS 4
Pazgen 2. KOJIEBAHUSA U BOJIHBI
91 MexaHnuecKue U 3JIeKTPOMarHuTHbIE 1 JaGoparopras paGora
KoseOaHus
99 MexaHUYecKue U AJIEKTPOMarHUTHEIE 1 Komrponbias pabora
BOJIHBI
2.3 OnTuka 3 JlaGopaTopHas pabora
Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH
31 OcHOBBI cIelIMANILHON Teopuun 1 Komponbias pabora
OTHOCHUTENIbHOCTH
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBaHTOBOW ONTHUKHU 1 VY CTHBIN pa3BEpHYTHIN OTBET
4.2 Crpoenue atoma 1 VY CTHBIN pa3BepHYTHIN OTBET
4.3 ATOMHOE A1p0 VY CTHBIN pa3BEepHYTHIN OTBET
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 1 KonTponbnas pabora
Pazgen 6. OBOBIIAIOHIEE IIOBTOPEHHUE
6.1 O06o06aroree MOBTOPESHUE
OBUIEE KOJIMYECTBO 14




PA3JIEJ] VI. OIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O MU YYEBHO-

METOAUYECKOI'O OBECIIEYEHUS PABOYEM ITPOI'PAMMBI

6.1. budanorpaduyeckuii CnMcoKk MeTOANYECKHX H Y4eOHBIX MOCOOMI, MCTI0JIb3yeMbIX B

06pa30BaTeJIbHOM nmpomecce

 ®msuka, 10 kmacc/ Ilepeimkun A.B., HBanoB A.M., AkmuoHepHOE
«M3narenbcTBO «lIpocBemienney;
 Owmsmka, 11 xmace/ Ileppimkun A.B., HBanoB A.W., AKIHOHEpHOE
«M3narenbcTBO «lIpocBeienney;

6.2. O0opynoBaHue u MPUOOPHI
Owusnueckue nprudOpsl, AEMOHCTPALMOHHBIE TPUOOPHI, HOYTOYK, TPOEKTOP.

6.3. InpakTudyeckuii MaTepuas

[IpezenTanus «dusnka» 10 knacc. BBenenue»
[IpezenTanus «duznka» 11 knacc. BBenenue»
ITnakar «TexHuka 0€30MaCHOCTH

6.4. Llu¢gpossbie oopa3oBaTebHbIe pecypcebl U UHTepHeT-pecypebl

https://resh.edu.ru/
https://m.edsoo.ru/ (obubmuoreka [1OK)

6.5. JIutepaTypa, peKOMeH/10BAHHAS I YUALMXCSH

http://www.fizika.ru/ , http://physics.nad.ru/ , http://schoolcollection.edu.ru/catalog/

6.6. JIutepaTypa, Hcno/ab30BaHHAA NPH NoAroroBke Pagouyeii mporpamMmel

1. HopmatuBHBI€ U IpOrpaMMHbIE JOKYMEHTHI. 3akoH «O06 obpa3zoBanuu PO»

00111eECTBO

o01recTBo

2. ®enepanbHas pabodast MporpaMMa OCHOBHOTO o01iero oopazoBanus «Dm3uka» (ms 10 — 11

KJIaCCOB 00pa30BaTeIbHBIX OpraHU3aInil)

3. https://edsoo.ru/wp-content/uploads/2023/08/23 ®PII ®dwuska 10-11-knaccer 6asza.pdf

4. https://edsoo.ru/konstruktor-rabochih-programm/



https://bosova.ru/metodist/authors/informatika/3/files/eor8/presentations/vvedenie-8-klass.ppt
https://bosova.ru/metodist/authors/informatika/3/files/eor8/presentations/vvedenie-8-klass.ppt
https://bosova.ru/metodist/authors/informatika/3/files/eor5/posters/5-1-2-tehnika-bezopasnosti.jpg
https://resh.edu.ru/
https://m.edsoo.ru/
http://www.fizika.ru/
http://physics.nad.ru/
http://schoolcollection.edu.ru/catalog/
https://edsoo.ru/wp-content/uploads/2023/08/23_ФРП_Физка_10-11-классы_база.pdf
https://edsoo.ru/konstruktor-rabochih-programm/

