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l. HOACHUTEJIBHASA 3AIIMCKA
B 2024-2025 y4e6HOM TOoay pa3paboTKa OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM OCYIIECTBIISETCS B
COOTBETCTBMH CO CIIEAYIOIMIMMU OCHOBHBIMH (elepajbHBIMH HOPMAaTHBHBIMH W  METOJIUYECKUMHU
JOKYMEHTaMHU:
1.  3akou 06 o6pazoBanuu Ne 273-D3.
2. 3akon ot 06.10.2023 Ne 12-P3 «O6 oOpaszoBanuu B JloHenkoit Hapomnoit PecryOmmke»
(ITpunst ITocranosnennem Hapoanoro Cosera 5 oktsi0pst 2023 rona).

3. ®enepanpubliit 3ak0H 0T 19.12.2023 Ne 618-®3 «O BHecenuu uzmeHeHui B denepanbHbIN
3akoH «O0 ob6pazoBanuu B Poccuiickoit @enepannm.

4, ®enepanpubiit 3ak0H 0T 04.08.2023 Ne 479-D3 «O BHeceHun udmeHeHui B denepanbHbIN
3akoH «O0 o6pazoBanum B Poccuiickoit dexepannm.

5. [Tpuka3z Munnpocsemienust Poccuu ot 31.05.2021 Ne 286 «O06 yrBepkaeHuu (enepaibHOTO
rocy/1lapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHJIapTa HayalbHOTro obmiero obpasoBanus» (B pea. Ilpukazos
Munnpocsenienust Poccuu ot 18.07.2022 N 569, ot 08.11.2022 Ne 955).

6. [Ipuka3 MunuctepctBa npocsenienust Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O0
yTBEepXKACHUH  (defepalbHOl  00pa3oBaTeIbHOW  MPOTPaMMBI  CpEIHEro  OO0Iero o0pa3oBaHUS
(3apeructpupoBan 12.07.2023 Ne 74228).

7. [Ipuka3 MunuctepctBa npocsemienust Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O0
YTBEPKIACHUM (eIepalIbHOTO TOCYIapCTBEHHOIO 00pa3oBaTeIbHOIO CTaHIapTa OCHOBHOTO OOIIEro
obpazoBanus» (3apeructpupoat 05.07.2021 Ne 64101)

8. [Ipuka3 MunuctepctBa npocsenienust Poccuiickoit @eaeparuu ot 18.05.2023 Ne 370 «O0
yTBEpKIeHUH (penepaabHO 00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOTO  00IIero oOpa3oBaHUs»
(3apeructpuposan 12.07.2023 Ne 74223).

9. [Ipuka3z Munnpocsenienus Poccun «O0 yrBepkaeHun ¢eaepaabHOr0 ToCyIapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa cpeaHero oomero oopazoBanus» oT 17 mas 2012 . Ne 413 (B pen. IIpukasza
Munnpocsenienus Poccun ot 12.08.2022 Ne 732)

10.  TIpukas Munnpocsemenuns Poccuu ot 18.05.2023r. Ne 371 «O06 yrBepkaeHnu dhenepaibHOi
00pa3zoBaTeIbHON MPOTrPaMMBbI CPETHETO OOIIEro 00pa30BaHUY.

11. Tlpukaz Munnpocsemenus Poccur ot 22.01.2024 Ne 31 «O BHECEHHH W3MEHEHHI B
HEKOTOpBIC INMpHUKa3bl MUHHCTEpCTBA 00pa3oBaHusi W Hayku Poccuiickoii denepanu u MuHHCTEpPCTBA
npocsemeHus Poccuiickoit @enepannu, kacaromuecs deaepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJIapPTOB HAYaJILHOTO 00111ero 00pa30BaHUs U OCHOBHOTO 00IIEro 00pa30oBaHUsD.

12.  Tlpukas Munnpocsemenus Poccun ot 18.05.2023 Ne 372 «OG6 yrBepxacHuu (enepaibHOi
00pa30BaTeNIbHOI MporpaMMbl HauaIbLHOTO 0OLIEro 00pa30BaHUSD.

13. TIlpukaz Munnpocsemennus Poccun ot 24.11.2022 r. Ne 1023 «OG6 yrBepKaecHHH
denepanbHON aJaNTUPOBAHHON 00pa3oBaTeIbHON MpPOrpaMMbl HadajJbHOTO OOIIEro oOpa3oBaHus AJs
oOyuarouuxcs ¢ OrpaHM4eHHBIMH BO3MOKHOCTSIMU 37I0POBBSI».

14.  Tlpuka3z Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrepkaenun Ilopsiika
OpraHMU3aIii U OCYIIECTBICHUSI 00pa30BaTENIbHON IEATEIHHOCTH MO0 OCHOBHBIM 00II€00pa3oBaTeIbHbIM
nporpaMMmamM - oOpa3oBaTelbHBIM MpPOrpaMMaM HadyalbHOTO OOIEro, OCHOBHOTO OOIIEro M CpeaHEro
o01ero 0Opa3oBaHUsY.

15.  Tlpuka3 Munnpocserienus Poccun ot 21.09.2022 Ne 858 «O6 yrBepxkaeHun (heaepanbHOTo
nepevyHs y4eOHHMKOB, JOMYIIEHHBIX K MCIIOJIb30BAaHMIO NPU pealu3allid UMEIOIIHUX TOCYAapCTBEHHYIO
aKKpeIUTalnIo0 00pa3oBaTeIbHbIX IPOrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooIero
00pa30BaHUsl OpraHU3alUsIMH, OCYIIECTBIISIOUIMMH 00pa30BaTENbHYIO NESITEIbHOCTh U YCTAHOBJICHUS
MPEJEeNBHOTO CPOKA MCIIOJIb30BaHMSI UCKITIOUEHHBIX YIEOHUKOBY.

16.  TIpukaz Munnpocsemmenusi Poccun ot 21.02.2024 Nell9 «O BHeceHWH H3MEHEHHUI B
npunoxenus Ne 1 u Ne 2 k IIpukazy Munnpocsemmenust Poccun ot 21.092022 Ne 858 O6 yrBepkaeHUn
@ITY, nomymeHHBIX K HUCHOJB30BAHUIO MPHU peaTH3allMid UMEIOIUX T'OCYIAPCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAaHero oduiero oopa3oBaHus
OpraHu3alUsIMM, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO JEATEIbHOCTh M YCTAHOBIEHHS MPEAebHOIO
CpOKa MCIIOJIb30BaHMSI UCKITIOUEHHBIX YYEOHUKOBY.
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http://publication.pravo.gov.ru/document/0001202307140040
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17. Tlpuka3 MuHuCTEpCTBa HAyKM U BbICIIero oOpa3zoBanust Poccuiickoit ®enepanum,
MunuctepctBa npocemnieHus: Poccuiickoit @eneparmu ot 30.06.2020 Ne 845/369 «O06 yrBepkaeHUn
[Topsinka 3adera OpraHM3aIyei, OCYIIECTBISIONICH O0O0pPa30BATENbHYIO ACSITEIBHOCTh, PE3YJIbTaTOB
OCBOCHHUSI OOYyYAIONIMMUCS YYEOHBIX MPEIAMETOB, KypcOB, MAWCIUIUIMH (MOMIYyJeH), TPaKTUKH,
JOTIOJIHUTEIBHBIX ~ 00pa30oBaTeNbHBIX MPOrpaMM B  JIPYTUX  OPraHu3aluax, OCYIIECTBIISIOIIMX
00pa30BaTEIbHYIO JICATEIBHOCTDY.

18.  IIpuka3z Munnpocsemenus Poccun 04.10.2023 Ne738 «OG6 yrBepkaeHUU (PeaepaibHOro
IIEpEeYHs 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpPCOB, JAOMYUIEHHBIX K HCIIOJIb30BAHUIO MPU pealu3aluu
MMEIOLUX TOCY/JapCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTeNbHbIX IPOrpaMM HayaJlbHOTO OOILEro,
OCHOBHOTO 001IIeT0, CpeTHero 00miero 00pa3oBaHus».

19.  IIpukas Munmnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHECEHMU M3MEHEHHS B ITYHKT
13 mnopsaka opraHuM3allid W OCYHIECTBJIEHHS 0Opa30BaTEIbHOM JEATENBHOCTH IO OCHOBHBIM
o0ureo0pa3oBaTeabHbIM porpaMMamM - 00pa3oBaTeIbHbIM MPOTpaMMaM HadaJlbHOTO OOIEro, OCHOBHOTO
obmiero u cpeaHero oOmiero oOpa3oBaHUs, YTBEPKIACHHOTO MPUKA30M MHHHUCTEPCTBA IMPOCBEIICHUS
poccutiickoit peneparuu ot 22 maprta 2021 r. Ne 115»

20. TIpuka3 Munnpocsemienus Poccum ot 21.06.23 Ne556 «O BHeCEeHHWH HW3MEHEHW B
npuitoxxeHuss Ne 1, Ne 2 k npuka3zy Munpocsemenust Poccun ot 21.09.2022 Ne 858 «OO0 yrBepxkaeHUH
(benepanbHOro nepeyHs Y4eOHUKOB, JOMYUICHHBIX K HCIIOJIB30BAHUIO TMPU pealu3aliy HMMEIOLIUX
roCy/IapCTBEHHYIO aKKpeIUTaIlo 00pa3oBaTeNbHbIX IPOrpaMM HayaJIbHOTO 00IIer0, OCHOBHOTO O0IIIEro,
cpenHero oOuiero 00pa3oBaHus OpraHU3aUsSIMU, OCYIIECTBIISIONIMMU 00pa30BaTEeNIbHYIO JIEATEIbHOCTh, U
YCTaHOBJIEHUS MPEAEIBbHOTO CPOKa UCTIOIb30BAHUSI UCKIIFOUEHHBIX YYEOHUKOB.

21. Tlocranosnenue IIpaBurenbctBa PO ot 11.10.2023 Nel678 «OO6 yTBEpKICHHU TIPaBHII
MpUMEHEeHUsI d7eKTpoHHOTO 00yueHus, JIOT npu peanuzanuu 00pa30BaTEIHHOTO MPOIIECCA.

22. Tlocranosienue I'maBHOTO TOCYIapCTBEHHOIO CaHUTAPHOro Bpaya Poccuiickoit denepanuu
ot 28.09.2020 Neo 28 «O06 yrBepxknenun canutapHbix mnpabwin CII 2.4.3648-20 «CanurtapHo-
SMUAEMUOJIOTHYECKEe TpeOOBaHUs K OpraHu3alusM BOCIHUTAHUS U OOY4YEHHUs, OTIbIXa M O3J0POBICHUS
neteit u mosoaexkm» (BMecte ¢ «CII 2.4.3648-20. CanuTapHbIe MPaBHIIA...»).

23.  Tlocranosienue I'TaBHOTO TOCYIApCTBEHHOIO CaHUTAPHOIO Bpaya Poccuiickoit denepanun
ot 28 smHBaps 2021 r. Ne 2 «OO6 yrBepkaeHun caHuTapHblx mpaBwin u HopMm CanlluH 1.2.3685-21
«'urneHnyeckre HOPMATHUBBI M TPEOOBAHMS K 00eCIeueHHI0 OE30MacCHOCTH U (WIK) O€3BPEIHOCTH IS
yenoBeka (pakTopoB cpebl OOUTAHUSD.

24.  Tlucemo Munnpocsemenus Poccun ot 12.02.2024 Ne03-160 «PasbscHEHHs 110 BOIPOCaM
OpraHu3anuy 00y4eHHUs MO0 OCHOBHBIM OO0IIe00pa3oBaTeIbHBIM U JOTOJHUTEIBLHBIM 00IIEpa3BUBAIOLIIM
MporpaMMam Jyis JeTei, HyAAoIIUXCs B JIUTEIBHOM JICUCHUH B METUIIUHCKUX OPraHU3alusix.

25.  UndopmarmonHoe mucbMo JlemapraMeHTa roCyJapCTBEHHOW IOJMTHKU M YIIPABJICHUS B
cdepe oburero obpazoBanuss Munucrepcta npocseieHus: PO ot 22.05.2023 Ne 03-870 «OtBeThl Ha
TUMWYHBIC BOMPOCHI, BO3HHUKAIONIME Ha PETHOHAIBHOM, MYHUIUMIAIBHOM YPOBHSIX U YPOBHE
oOpasoBatesbHON opranu3amuu, o BBeaeHun @OOIy.

26. Meroauueckue peKOMEHIAUU MO 00ECICUEHUIO ONTUMH3AIMK yueOHOM Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3pabotannbsie DenepanbHoil ciy:k00if o Hag30py B chepe 3aiiuThl
npaB norpedureneii u 6maronosryuus yenoseka, DbYH «Denepanbublii HaydHbll eHTp TUTHEHBI UM. O.D.
Opucmana» PociotpeOnaazopa u np.).

27. Meroauueckue pPEKOMEHIAIMH MO0 O0ECHEYEHHI0 CAHUTAPHO-IIHIEMHOIOTHIECKHX
TpeOOBaHUI MPH peanu3aluu 00pa3oBaTeNbHBIX MPOrPaMM C MPUMEHEHHEM JJIEKTPOHHOTO OOydeHUs U
JTMCTaHIIMOHHBIX oOpa3oBaTenbHbIX TexHomoruit (MP 2.4.0330-23 yrB. 29.08.2023 pykoBoAuTEIEM
@denepanbHON CIYyKOBI 10 HaA30py B cepe 3ammThl MpaB MOTpeOUTeNeld U OIaromnoaydusi 4eaoBeKa,
I'maBHBIM caHuTapHbIM BpayoM PO A 1O. ITonosoii).

Oco0oe BHUMaHUE HEOOXOAMMO YAETUTh HW3YUYEHHUIO TpHUKa3oB MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit  ®enepanuu, KOTOpbIE pEraMEHTHPYIOT BHECEHME W3MEHEHHH B  (eaepaibHbIe
rocy/lapcTBeHHbIE 00pa3oBaTebHBIE CTAaHIAPTHI M B (QenepalbHble OCHOBHBIE 0O0IIE0O0pa30BaTEIbHbBIE
MIPOTrPaMMBI:

1. IIpuka3 Munnpocsenienus Poccun ot 19.02.2024 Ne 110 «O BHeceHMM U3MEHEHUI B HEKOTOPbIE
npukazbl Munnpocpemenusi Poccun u MunncrepctBa mpocBemieHuss PO, kacarommuecs (eaepaabHbIX
TOCYIapCTBEHHBIX ~ 00pa30BaTENbHBIX  CTAaHAAPTOB OCHOBHOTO oOmero oOpasoBanus» [Ipukas



Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHMHM H3MEHEHHUH B HEKOTOpbIE NpPUKAa3bl
MunucreperBa obpasoBanus u Hayku PO n Munnpocsenienust Poccun, kacaromuecst @1'OC HayambHOTO
o0rm1ero 00pa3oBaHMs U OCHOBHOTO OOIIEro 0Opa3oBaHUs.

2. [Ipuka3z Munnpocsemienus Poccun ot 27.12.2023 Ne 1028 «O BHeCeHUU U3MEHEHUN B HEKOTOPBIE
npuka3sl MuHoOpHaykun u MunnpocsenieHus, kacatomecss ®I'OC ocHoBHOro obmiero oOpa3oBaHus U
cpeaHero o0Iero 00pa3oBaHUsD».

3. Ilpuka3z Munnpocsenienusi Poccun ot 19.03.2024 Ne 171 «O BHecEHUU U3MEHEHUIN B HEKOTOPHIE
npuka3el MuHuctepctBa mnpocsenienus P®, kacarommecs DOIl nHauvanpHOTO 00mIETO 00pa3oBaHUs,
OCHOBHOTO 00111eT0 00pa30BaHus M CPEAHETO 00MIETO 0Opa30BAHUS.

4. IIpuka3z Munnpocsemenus Poccun ot 01.02.2024 Ne 67 «O BHeCEHHH U3MEHEHUN B HEKOTOPHIC
npukassl MuHnpocBeniennss Poccun, kacaromuecs (eaepaibHBIX adanTHPOBAHHBIX 00pa30BaTEIbHBIX
IpoOrpamMmm».

5. Ilpuka3 Munnpocsenienus: Poccun ot 01.02.2024 Ne 62 «O BHeCeHUM U3MEHEHUH B HEKOTOPHIE
npuka3bl Munnpocsemenus Poccun, kacatomuecs gpenepaibHbIX 00pa30BaTeIbHBIX IPOTPaMM OCHOBHOTO
00111er0 00pa30BaHUS U CPEAHETO OOIIET0 00Pa30BAHUS.

Pabouasn nporpaMmma peajim3yercss Ha OCHOBE y‘leﬁHO-MeTOJII/I‘{eCKOFO KOMILJIEKCA

Msxumes I. f1., Byxosues b. b., Corckuit H. H. «®usuka» 11 knacc: yaeOHUK 1151 00111e00pa3oBaTeIbHbIX
opranuzamuii. Mocka «lIpocsemenney, 2022 rox

Ha3nayeHnue nporpamMmmsl

[Tporpamma mo ¢u3uke 6a30BOTO YPOBHS Ha YPOBHE CpeHETO 001Iero oOpa3oBaHus pa3padoTaHa Ha
OCHOBE TIOJIOKEHUW W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbLHOM IMPOrpamMMBI,
npeacraBieHHbIx B PI'OC COO, a Taxke ¢ yu€ToMm QenepanbHO paboueld mporpaMMbl BOCIIUTAHUS U
KOHIICTIIINY MpeToaBaHus yueOHoro npeamera «Pusnka» B o0pa3oBaTeIbHbIX Opranu3amnusax Poccuiickoit
denepanuu, peaim3yrouX OCHOBHbIE 00pa30BaTeNIbHbBIE MPOTrPaMMBbI.

Copep:xaHue mporpaMMsl 1o GU3MKE HapaBieHO Ha (POPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mmupa obyuatomuxcs 10—11 xinaccoB npu 06ydyenun ux ¢usznuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOrO Tmoaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeJMETHBIM pe3ylibTaTaM OO0ydeHHs, a Takke
YUUTBHIBAET HEOOXOJMMOCTb peaIM3allid MEXKIPEJAMETHBIX CBSi3ed (U3HKU C €CTECTBEHHO-HAayYHBIMU
yueOHBIMH TIpeaMeTamMu. B Hell onpeaensiorcs OCHOBHBIC IeNIM U3y4YeHUsS (U3UKH HA YPOBHE CPEIHETrO
oOuiero oOpa3oBaHusl, INIAHUPYEMbIE PE3YIbTAThl OCBOCHUS Kypca PU3UKU: TNYHOCTHBIC, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3uke BKIIOYACT:

® [JIAaHUpPYEMbIE PE3yabTaThl OCBOCHHS Kypca (PU3HKU Ha 0230BOM YPOBHE, B TOM YHCIIE IPEIMETHBIE

PE3yNbTaThI 10 T01aM 00YUeHUS;

e cozepxanue yueOHoro npeamera «Dusukay mo rogam oOydeHusl.

du3rka Kak Hayka o HanboJiee 00IMX 3aKOHAX MPUPO/IBL, BBICTYIAs B KaYeCTBE YUEOHOTO IpeaMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBI BKJIAJ B CHCTEMYy 3HaHUN 00 okpyxatomiem mupe. LlIkonpHBIA Kypc
(bU3MKN — cUCTEeMOOOPAa3yIOLIUH 11 €CTECTBEHHO-HAYUHBIX YUeOHBIX IPEIMETOB, TIOCKOJIBKY (pU3NUYECKUe
3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB U SBIIEHUH, M3ydaeMbIX XUMUEH, Onosoruei, pusnueckoit reorpadueit
U acTpoHomHel. Mcnonbp3oBaHue U akKTUBHOE NMPUMEHEHHE (U3NYECKUX 3HAHHM OIpeNeNsieT XapakTep U
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe IHEPTeTUKH, TPAHCIIOPTA, OCBOSHUSI KOCMOCA, MOTyUYeHUs
HOBBIX MAaTepHaJiOB C 3a/JIaHHBIMH CBOWCTBaMH U Apyrux. M3yueHue pu3mku BHOCUT OCHOBHOMW BKJIAJ B
(hopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTHHBI MUPA 00yJaromuxcs, B JOPMUPOBAHUE YMEHUH IPUMEHSITh
HAyYHBIA METO/I MO3HAHUS MPHU BHIMIOJIHEHUH UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (pu3uku A YpOBHSI CpelHEro o0IIero o0pa3oBaHusl MOJI0KEH P UOCH, KOTOPBIS
MOHO pacCMaTpUBATh KaK MPUHIUIIBI €T0 OCTPOCHHUS.



Hesn u 3a7aun n3yyeHusi yued0HOro kypca «Pusuka»
OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3NKH B 00111eM 00pa30BaHUN SBIISIOTCS:

. (dbopMupoBaHHE HHTEPECA U CTPEMIICHUS 00yUJaIOMINUXCA K HAYYHOMY U3YUCHHIO MIPUPO/IbI, pA3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJE MO3HAHHUS M (OPMHPOBAHUE HCCIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPY/KAIOIIUM SIBJIICHUSM;

. (dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHsS OCHOB CTPOCHHS MaTepuu U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

. dbopmMupoBanre yMeHUIl OOBSICHATH SBICHHUS C WCIOJB30BAHUEM (U3NYECKUX 3HAHUNA U HAYIHBIX
JI0Ka3aTeJIbCTB;

. (dhopMHpOBaHHE PEICTABICHUN O poJId GUHUKH JUI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU

Y TEXHOJIOTHM.

JlocTrkeHne 3TUX Leneld oOecrnieuyuBaeTcsl pelleHHeM CIEAYIOIMX 3aJad B IpOIEcce M3yueHUs Kypca
(U3KMKM Ha YpOBHE CpPETHEro 0011ero 0opazoBaHus:

. puoOpeTeHue cUcTeMbl 3HaHUM 00 OOMmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsi MEXaHUKY, MOJEKYISPHYIO (GU3UKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO (HU3UKY U DIIEMEHTHI
acTpo(U3UKH;

J (dbopMHpOBaHHE YMEHHUM MPUMEHATh TEOPETUUECKHE 3HAHUS I 00bACHEHUS (PU3NUECKUX SBICHUI
B MIPUPO/IE U JIJISl IPHHSTHS TPAKTHYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU;

J OCBOEHHE CIIOCOOOB pEeIlIeHUs] pa3IMyYHbIX 33/a4 C SIBHO 3aJaHHOM (QHU3MYecKol MOJenblo, 3ajad,
M0/IPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/ITaHNe (PU3UUECKON MOJIENH, aJIeKBaTHOM yCIOBUSAM 3a/1auu;

o [IOHMMaHUEe (PU3MYECKMX OCHOB M MPHUHLUIOB JICHCTBHA TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

o OBJIAZICHUE METOJaMM  CaMOCTOATENBHOIO  IUIAHUPOBAaHMS U MPOBENCHUA  (U3NYECKUX
HKCIEPUMEHTOB, aHAJIW3a U MHTEpPIpeTaluy MH(OOPMaLUM, ONPEIEICHHUs JOCTOBEPHOCTU IOJy4YEHHOI'O
pe3yibTara;

. CO3/IaHME YCJIOBHM Uil Pa3BUTHSL YMEHHH  IPOEKTHO-HCCIIENOBATEIbCKOM, TBOPYECKOU
NeATeIbHOCTH.

IleHHOCTHBIE OPMEHTHPDI, COIEPKAHUA Y4eOHOro npeaMera «Puznka»

[To3HaBaTenbHbIE LIEHHOCTH BKJIIOYAIOT HAyyHble 3HaHWS M METOJbl NO3HaHUSA. B mporecce u3ydeHus
¢u3uky y yyamuxcsi GopMUPYIOTCS CIEAYIONINE HIEHHOCTHBIE OPUEHTALUN:
e IpU3HAHME LICHHOCTU HAYYHOTO 3HAHUS, €r0 MPAKTUUYECKON 3HAYMMOCTH U I0CTOBEPHOCTH;
e LEHHOCTh (PU3MUYECKHX METOJ0B HCCIECI0BaHUS )KUBOM U HEKUBOU IPUPOIbI;
e IIOHMMaHHUE CJIOKHOCTU U MPOTHUBOPEUMBOCTH Ipoliecca MO3HAHUSA KaK M3BEUHOIO CTPEMJICHUS K
UCTHHE.
IlenHocTH Tpyia U ObITa BKJIIOYAIOT TBOPUYECKYIO CO3UIATENbHYIO IESTEIbHOCTD U 3J0POBbIi 00pa3 xKHU3HHU.
B npornecce n3ydenus Gpusuku y yqamuxcs GOpMHUPYIOTCS ClIEAYIOIINE IIEHHOCTHbIE OpUEHTALUH:
e  YBaXUTEJIBHOE OTHOILIEHUE K CO3UIATEIBHOM, TBOPUECKOM AEATEIBHOCTH;
e [OHMMaHUE HEOOXOOUMOCTH 3((EeKTUBHOrO M  OE30MaCHOTO  MCIMOJIB30BAHUS — PA3IMUYHBIX
TEXHUYECKUX YCTPOUCTB;
e TMOTPeOHOCTh B 0€3yCIOBHOM BBINIOJHEHWH NpaBuil O€30MaCHOTO MCIOJb30BaHHUS BEIIECTB B
IIOBCEIHEBHOM JKHU3HY;
e CO3HATENbHBIN BEIOOD OynyiIeil mpodeccuoHaNbHOM NesITeTbHOCTH.
KoMMyHHMKaTHBHBIE [IEHHOCTH BKIIOYAIOT Tpoliecc OOIIeHUsI U IPaMOTHYIO pedb. B mporecce u3ydeHus
¢u3uky y yqanmxcsi GopMHUPYIOTCS CIIEAYIOIINE IEHHOCTHbIE OpUEHTALlUU:
e  IPaBHJIBHOE HCIIOJIb30BaHHE (PU3NUECKON TEPMHUHOJIOTUN U CUMBOJIMKH;
e MOTPEOHOCTH BECTH AMUAJIOT, BBICTYIIMBATh MHEHHE ONIIOHEHTA, y4aCTBOBATh B JUCKYCCUU;
e  CHOCOOHOCTH OTKPBITO BBIPAXKAaTh U APT'yMEHTUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUS.



O0mas xapakTepucTHKA OPraHU3aluM y4e0HOro npouecca: TexHoJI0ruii, MeTo0B, (hopm,
CpeCTB 00y4eHUsI M PesKUM 3aHATHI

@®opMmbl  OpraHuM3alMd y4eOHOro Ipoliecca: HHAWBUIYyalbHbIEC, TPYIIOBbIE, (PPOHTAIBHBIE,
KOJUIEKTUBHbIE U BHEKJIacCcHble. [loBTOpeHHe Ha ypokax MpPOBOAMUTCA B CleAyrouX (opMax U BUIAX:
MOBTOPEHHUE U KOHTPOJIb TEOPETUYECKOTO MaTepHaia; pa30op 1 aHaIu3 TOMAITHErO 3aJJaHusI; YCTHBIN CUET;
MaTeMaTU4YeCKUi JHUKTAaHT; paboTa MO KapTO4YKe, CaMOCTOsATEeNbHAs padoTa; KOHTPOJBHBIN cpes,
KOHTpoJbHast paboTa. Ocoboe BHUMaHUE YIENAETCS MOBTOPEHUIO MPU IMPOBEJEHUM CAaMOCTOSITENIBbHBIX U
KOHTpPOJIbHBIX padoT.

OcHoBHOUM (opmoOil opraHuzanmu y4eOHOTO Tpoliecca SIBJISETCS KIIACCHO-ypo4Hasi cucrema. B
KayecTBe JOMOJHUTENbHBIX (OpPM oOpraHuszanuu oOpa30BaTENBLHOrO Ipolecca MO JaHHON IporpaMMme
HCIOJIb3YETCSl CUCTEMAa KOHCYJIbTAallMOHHOW MOJJIEP’KKH, UHIUBUIYAIbHBIX 3aHATHI, paboTa ydaruxcs c
HCI0JIb30BAHNEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOT M. Opranu3aiis COnpoBOXKIECHUS ydallluxcst
HaIpaBJIeHa Ha CO3JJaHKE ONTUMAJIbHBIX YCIIOBUN 00YUEHHUS; HCKIIIOUEHHUE IICUXOTPaBMHUPYIOMIMX (PaKTOPOB;
COXpaHEHHUE MCUXOCOMATUYECKOT0 COCTOSIHUS 3/J0POBbsI YHAILIUXCSI; pPa3BUTHE TOJOKUTEIBHON MOTHUBALIUN
K OCBOEHMIO MPOTpaMMBbl; pPa3BUTUE UHIUBUIYAIbHOCTH U OJTAPEHHOCTH KaXKJIOTO peOeHKa.

OcHoBHast ¢opmMa oOpraHuzald 00pa30BaTEILHOTO TpoIlecca MpeaycMaTpuBaeT MpPUMEHEHUE
CIIEYIOIIMX AJIEMEHTOB TEXHOJIOTUH OOy4eHHs] TPaJWLMOHHAs KJIACCHO-YPOYHAsl; UTPOBbIE TEXHOJIOTHUH;
TEXHOJIOTHSI MPOOJIEMHO OOYYEHHMsI; TEXHOJIOTHH YPOBHEBOU auddepeHIaim; 310poBbecOeperaronmue
texnonoruu; UKT; TexHomorust pa3BUTHS KPUTUUYECKOTO MBIILICHHS; HCCIEA0BATENbCKUI MeTOA. Buasl u
(OpMBI KOHTPOJIS: BXOJHOU, TEMAaTUYECKUN, IPOMEKYTOUHBIH, UTOTOBBIH.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

[To yuebHOMY MIaHy Ha u3ydeHue anreopsl B 11 ki1acce OCHOBHOM MIKOJIBI OTBOJIUTCS 2 yaca B
HeJenro, Bcero 68 Jaca, 3 HUX Ha KOHTPOJIbHBIE pa0OThI OTBEJCHO 6 YacoB.

II. IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O KYPCA
«PU3UKA»

JIMYHOCTHBIE PE3YJIBTATbBI

N3ydenue ¢pu3nku Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHUs HAIIPABJICHO HA JOCTHKEHUE IMYHOCTHBIX,

MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yJIbTAaTOB.

B pesynbTare mzydeHus (U3MKH Ha YpOBHE OCHOBHOTO 0OIIero oOpazoBaHusl y oOydaromerocs OyayT

chOopMUPOBaHBI CIIEAYIOLIUE JIUYHOCTHBIE PE3yAbTaThl B YACTH:

1) naTprMoTH4eCKOro BOCIIUTAHUS

- MPOSIBJICHUE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3NUeCKOl HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSM POCCUHUCKUX YUEHBIX-(DU3UKOB;

2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYMMBIX U ATHUECKUX MPOOIIEeM,

CBSI3aHHBIX C MTPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUI (DU3HKY;

- OCO3HAHHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSTEIIBHOCTU YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

® - BOCTPHUATHE ICTETUYECKUX KAueCTB (HU3MUECKON HAYKH: €€ TapMOHHYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI0 O3HAHMUSL:

® - OCO3HAaHHE IIEHHOCTH (PU3UYECKONW HAyKH KaK MOIHOTO HMHCTPYMEHTA IMO3HAaHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHENUIIEH COCTABIISIIOLIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOU JIFOO03HATENBHOCTH, MHTEPECA K UCCIIEIOBATEILCKOMN IeATEIHbHOCTH;



e 5) dopMupoBaHus KYJbTYPHI 310POBbSI U IMOUHMOHAJIBHOI0 (JIATONOTYYHA:

® - OCO3HAHHUE IIEHHOCTHU OE301acCHOr0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAXKHOCTH
MpaBWwJI OE30MMACHOTO TOBEACHHUS HAa TPAHCIOPTE, HA JOPOTax, C DICKTPHUYECKUM M TEIUIOBBIM
000pyIOBaHUEM B JOMAITHUX YCIOBHSIX;

e - cOopMUPOBAHHOCTH HaBbIKA PeIIeKCHUHU, PU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa y
JPYroro 4eyoBeKa;

e 6) TPyI0OBOIr0 BOCIIUTAHUA:

® - aKTMBHOE YYacCTHE B PEIICHUH MIPAKTUUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3ali,
ropojia, Kpas) TEXHOJOTHYECKOW W COIMAILHOW HAIMPABICHHOCTH, TPEOYIOMIMX B TOM YHCIC H
(bU3NIEeCKUX 3HAHUM;

® - UHTEpEC K MPAKTHYSCKOMY U3YICHUIO MPOPECCHIA, CBSI3AHHBIX C (DU3UKOM;

e 7)3K0JIOrHYECKOT0 BOCTIUTAHMS:

® - OpUEHTAalUs Ha TPUMEHEHNE PU3NUECKUX 3HAHUH JUTs PEIICHHS 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH CpeIbl,
TJITAHUPOBAHUS TIOCTYITKOB M OIIEHKH X BO3MOYKHBIX MOCJIEACTBUH /TSI OKPYXKAIOIIEH CpeIbl;

® - OCO3HaHME II00ATHHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IMyTel WX pelIeHNs;

e §8) ajanTauMu K U3MEHSIOUIUMCS YCJIOBUSIM COUMATbHOM M NPUPOIHOM Cpebl:

® - TOTPEeOHOCTh BO B3aUMOJICHCTBHUU TPU BBITIOJTHEHUW MCCICIOBAHUNA M TIPOEKTOB (HHU3UUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JPYTUX;

® - MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAeATEIbHOCTh;

e - TOTpeOHOCTh B (POPMUPOBAHWW HOBBIX 3HAHWN, B TOM 4HCIEe (OPMYIUPOBATH HJCH, TOHSTHSI,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBICHUSAX;

e - oco3HaHHE JeHUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acT (PU3UKH;

® - [UIAHWPOBAHHUE CBOETO PA3BUTHS B TPUOOPETCHUH HOBBIX (PU3HUECKUX 3HAHUM;

® - CTpPEMJICHHE aHAIM3UPOBATH U BBISBIISITh B3AMMOCBSI3H ITPUPOIBI, 00IIECTBA U SKOHOMHUKH, B TOM YHCIIE
C UCIOJIb30BaHUEM (DPU3UICCKUX 3HAHUI;

® - OIIEHKAa CBOUX JIEHCTBHM C YYETOM BIIMSIHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOYKHBIX TJI00aIBHBIX
MMOCJICICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbTate ocBoeHus mporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO oOLIero oOpazoBaHUs Y
oOyuaromierocss 6yayT copMupoBaHbl MeTanpeAMeTHbIe Pe3yJibTaThl, BKIIIOYAIONINE [M03HABATEIIbHbBIE
yHHUBEpCalbHble y4eOHblEe JIEHCTBUS, KOMMYHHMKATHBHBIE YyHUBEpCAJbHbIE YyueOHble JIeHCTBUS,
pEryisaTUBHbIE YHUBEPCAIbHbBIC YUeOHbIEC ICHCTBUS.

ITo3HaBaTe/IbHBIE YHHBepcaAJlbHbIe Y4eOHbIe JeiicTBHSA

ba3oBrie Jornyeckune aelcCTBUSA:

BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SBICHUIN);

yCTaHABIUBATh CYHIECTBEHHBINA MPU3HAK KIaccU(PUKAIINK, OCHOBAHUSA 1 0000IIEHUS U CPAaBHEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEUHUsI B paccMaTpuBaeMbIX (akTaX, JAHHBIX U HAONIOICHUSX,
OTHOCSIIMNXCS K (PU3UUYECKUM SIBJICHUSIM;

BBISIBIISITh NPUYMHHO-CIICCTBEHHBIE CBSI3U MPU HM3YYEHHH (U3MUECKUX SBJICHUNH M TMPOILIECCOB, JeNaTh
BBIBOJBI C MCIIOJIb30BAaHUEM JECAYKTHMBHBIX M HHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUIAThb TUIIOTE3BI O
B3aMMOCBS3AX (PU3MUECKUX BEIUYUH;

CaMOCTOSITENILHO BBIOMpATh CHOco0 pemeHus ydeOHoU (u3mdeckoi 3agauu (CpaBHEHUE HECKOJIBKUX
BapUAHTOB PeIlIeHUs, BEIOOp HanboJIee MOAXOISIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPUEB).
ba3zoBble ucciieaoBarebckue AecTBUS.

HCIOJI30BATH BONPOCHI KAK UCCIIEN0BATENBCKUN NHCTPYMEHT MO3HAHUS;

MIPOBOJUTH MO CaMOCTOSITEIHHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (PU3MYECKUl SKCIEPUMEHT,
HeOOIBIII0e HCcCleA0BaHNe (PU3UUECKOTO SIBJICHHUS,



OLICHUBATh Ha NPUMCHUMOCTL U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOJ€ HCCIICAOBAHUA WA
IKCIIEPUMEHTA;

CaMOCTOSITENIBHO (OPMYTUPOBATH OOOOINEHUS W BBIBOJBI IO PE3yIbTaTaM MPOBEACHHOTO HAOIIOJICHWS,
OIIbITa, UCCIICAOBAHUA,

MIPOTrHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3UYECKHX MPOILECCOB, a TAaKXKE BBIIBUTATH
MMPCAIIOJIOKCHUA 00 ux Pa3BUTHUHN B HOBLIX YCJIOBHUAX U KOHTCKCTAaX.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTH Pa3IMUHbIE METO/ Ibl, HHCTPYMEHTHI U 3aIlIpOCHI TP OUCKE U 0TOOpE MH(GOPMALIUU UITU TaHHBIX
C Y4E€TOM TIPEUIOKEHHON yIeOHOH (hU3NUIECKOH 3a1an;

aHAJM3UPOBATh, CHCTEMATH3MPOBATh M WHTEPIPETUPOBATH HMH(OPMAIMIO PA3IUYHBIX BUAOB H (GOpPM
MIPEJICTaBJICHNS;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJIbHYIO (QOpMY MNpEACTaBIECHUS HHPOPMALMM M WILIIOCTPUPOBATDH
pelaeMble 3a7a4u HECJIOKHBIMHU CXeMaMU, TuarpaMmmMamMu, HHOUM rpaukoi 1 uX KOMOMHALMSIMH.
KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE TelCTBHUS:

B X0Jie OOCYyXJeHHs yueOHOTO MaTepualia, pe3ysbTaToB JabOpaTOpPHBIX pabOT M TMPOEKTOB 3a/1aBaTh
BOITPOCHI 1O CYHICCTBY 06cy)KI[a€MOﬁ TEMbI U BBICKA3bIBaTb HACH, HALCJICHHBIC Ha PCIICHUC 3aa4yu U
noiiep kanue 01aroxenaTeIbHOCTH OOIICHHUS;

COIIOCTABJIATHL CBOH CYXIACHUA C CYXICHUAMH IAPYTUX YHACTHHUKOB JUAJIora, 06H3py>I(I/IBaTB pasiinune nu
CXOJICTBO TTO3UITHHA;

BbIpaXXaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

HY6J'II/I'-IHO MPpEACTABIATE PE3YIbTAThl BHIIIOJIHCHHOTO (1)I/ISI/I‘-I€CKOFO OIIbITa (3KCHepI/IMeHTa, HUCCJICIOBaHUs,
MPOEKTA);

MOHUMATh U HCIOJIb30BaTh IPEUMYIIeCTBA KOMAHIHOW M HWHAMBHUAyaJbHOW pabOTBHl NpH pelIeHUun
KOHKPETHOM (pr3ndecKoi mpoOIemsr;

MPUHUMATH 1IeJTM COBMECTHOM JeSITEIbHOCTH, OPTaHNU30BBIBATh JEMCTBUS 110 €€ NOCTHKEHUIO: pacCpeAesiTh
poJH, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHON PabOThI, 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH;
BBITIOJIHATh CBOIO YacTh PabOThI, JOCTUTash KaueCTBEHHOTO pe3ylbTaTa IO CBOEMY HANpPAaBICHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C qPYTUMHU YICHAMH KOMaH/bI;

OIICHMBATh KayecTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIbHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:
° BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALUSIX, TPEOYIOMIMX IJIsl pEIIeHUs PU3NIECKUX
3HAHUH;
° OpUEHTHPOBATHCS B PA3IUYHBIX TMOAXOAAX MPHUHATHS pelleHuid (MHAWBHIyalbHOE, MPUHSATHE
pEelIeHus B TPYIIIe, IPUHITHE PELIEHUN TPYIIIOi);
° CaMOCTOSITENILHO COCTAaBIISITh aJTOPUTM pelieHus] PU3NYECKO 3a1aui WM TJIaHA UCCIIeIOBaHUs C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH, apTryMEHTHPOBATH MPEAaraeéMble BAPHAHTHI
peLieHui;

L4 ACIaTh BH60p u 6paTB OTBCTCTBCHHOCTD 3a PCHICHUC.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

L4 AaBaTb aICKBATHYIO OLICHKY CUTYyallUH U MpCAjiaraThb IjiaH eé U3MCHCHMUA,

L4 O0OBICHATH MNPUYUHBI JOCTUIKCHUA (HCI[OCTI/I)KCHI/IH) PE3YIbTATOB ACATCIBHOCTH, JaBaThb OLICHKY

pUOOPETEHHOMY OTIBITY;



. BHOCHUTBH KOPPEKTHUBBI B ICATEIHLHOCTH (B TOM YHCJIE B X0/ BHITIOTHEHUS (PU3UYECKOTO UCCIIEOBAHUS
WIA TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIHCTB, M3MEHMBIIMXCS CUTYallMi, YCTAaHOBJICHHBIX OIIUOOK,
BO3HUKILIUX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

o CTaBUTH ce0s HAa MECTO JPYroro 4ejioBeKa B XOJE€ CHOpa WIM IUCKYCCHM Ha HAydHYIO TEMYy,
IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHUKY JPYIroro;

. MPU3HABATH CBOE MpaBO Ha OIMIMOKY NMPHU PEHICHUH (PU3MYECKHUX 3a/1a4 WIM B YTBEPXKACHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJIb U MeCTO (PU3uKu B (GOPMHUPOBAHWU COBPEMEHHON HAYYHOU
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOW ACATEIbHOCTH JIIOACH,
LETTIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI MPUMEHEHUSI M3YYCHHBIX (DU3UUYCCKUX MOJIEICH: TOUCYHBIA AIEKTPHUCCKHUI
3aps, JIyd CBETa, TOYCUHBIN NCTOYHHK CBETA, SiIEpHAs MOJIeNb aTOMa, HYKJIOHHAsI MOJIEIh aTOMHOTO sIIpa
IIpH pelieHny Gru3nIecKux 3aaad;

pacrio3HaBaTh (U3UYECKHE SBJICHHS (MPOIECChI) M OOBACHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOIMHAMHKY ¥ KBAHTOBOU (DPU3UKH: dJIEKTPUIECKAs IIPOBOIUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JEHCTBHUSI TOKA, B3aUMOJCHCTBME MArHUTOB, JJEKTPOMArHUTHAs WHIAYKLUSA, JEHCTBUE
MarHuTHOTO MOJIS Ha MPOBOJHUK C TOKOM U JBUXKYIIMICS 3apsil, JIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI,
MPSIMOJIMHENHOE PACIpOCTPaHEHUE CBETa, OTPaKEHUE, MperoMieHHe, HMHTepdepeHuus, AUPpakuus u
MoJIsIpU3alis CBeTa, AUCTepcus cBeta, Gorolrnekrpuueckuit dddekt (hoTodrdekT), cBeToBOE IaBiIcHUE,
BO3HUMKHOBEHHE JIMHENYATOTO CIEKTPa aT0Ma BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS PAJOAKTUBHOCTB;

ONKCHIBaTh H3YYEHHBIE CBOICTBa BellecTBa  (AJEKTPUYECKHE, MAarHWTHbIE, ONTHYECKUE,
ANIEKTPUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX CPEM) U DIEKTPOMArHUTHBIC SIBICHUS (TPOLIECCHI), UCTIOIb3YS
(buznyecKkue BEIMYMHBL: JICKTPUUECKUN 3apsijl, Cuila TOKa, SJIEKTPUYECKOE HAMpsIKEHUE, dIEKTPHUECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIUAIOB, 3JIEKTPOJABMKYINAs CUiIa, padoTa TOKa, UHAYKIUS MarHUTHOTO
nois, cuna Amiepa, cwia JlopeHua, HHIYKTUBHOCTh KaTYILKH, SHEPTHS 3JIEKTPUYECKOTO M MAarHUTHOTO
MoJIeH, MepHoJl M YacToTa KojeOaHuM B KoJiebaTelbHOM KOHTYpE, 3apsii U cuja TOKa B Ipolecce
TapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJjeOaHui, (hOKyCHOE paccTOsSHWE U ONTHYECKas CHJia JIMH3BI, MPU
OTMHMCAHWU TPABUIBHO TPAKTOBATh (DM3MUECKUN CMBICH HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHUS H
€IMHULIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DU3HUECKYIO BEIHMUMHY C JPYTUMU BETUYMHAMU;

OTHCHIBATh W3YyYEHHBbIE KBAHTOBBIC SIBIICHUS M TPOIECCHI, HCHOIb3YyS (PUINYECKHE BEIMYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, [UTMHA BOJIHBI U 4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPUOA
MOJIypacnaja, SHEPTusl CBSI3U aTOMHBIX SAEp, IPU OMHCAHUU MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI
WCIOJIb3YeMbIX BEJIWYUH, MX O0O3HAUEHHUS U €IUHUIIBI, YKa3blBaTh (DOPMYIBI, CBS3BIBAIOIINE TAaHHYIO
(U3MYECKYIO BETMUUHY C IPYTUMHU BETMYUHAMU, BBIYUCIIATH 3HaYeHHE (PU3NIECKON BETHUNHBI,

aHAJIM3UPOBATh (PU3UYECKHE MPOIECCHl U SIBICHUS, MCIONB3Ysl (GU3NYECKUE 3aKOHBI U MPUHIIHIIGL:
3ak0oH OMa, 3aKOHBI MOCJIENOBATEIBHOTO M MAPAIETbHOTO COEIMHEHHS! MPOBOJHUKOB, 3aKOH Jxoymsi—
JleHua, 3aKOH 3JIEKTPOMATHUTHON MHAYKLIHH, 3aKOH MPSIMOJUHEHHOTO PACIPOCTPAHEHMS CBETA, 3aKOHBI
OTpaXKEHMsI CBETa, 3aKOHBI MPEJNOMIICHUS CBeTa, ypaBHeHWe OiHImITeHHa g (oTtodddekTa, 3aKoH
COXpaHEHUsl PHEPTHM, 3aKOH COXPAHEHMS] MMIYJbCa, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIO 3apsjia, 3aKOH
COXpaHEHHUsI MacCOBOTO 4HMCia, MOCTyaaThl bopa, 3aK0H paguMoakTUBHOIO paclajia, mpU 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBHS (TpaHUIIBI, 00JIaCTH)
MIPUMEHHUMOCTH;



ONPEEIATh HAPaBJICHUE BEKTOpa NHAYKLIMH MAarHUTHOTO MOJIs IPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cwibl Jlopenna;

CTPOUTH U OIIMCHIBATh N300pakKEHHE, CO3/1aBAEMOE IUNIOCKUM 3€PKaIOM, TOHKOM JIMH30M;

BBITOJIHATH 3KCIIEPUMEHTHI 10 UCCIIETOBAHHIO (PU3NYECKUX SBJICHUN U ITPOIIECCOB C MCIIOJIB30BAaHUEM
NPSIMBIX M KOCBEHHBIX M3MEPEHUil: MpHu 3ToM (GOopMyIupoBaTh MpodiieMy/3aady U TUIOTE3y Y4eOHOTO
9KCIEPUMEHTa, CcOoOHUpaThb YCTAaHOBKY M3 MPEUIOKEHHOr0 OOOpyIOBaHUS, NPOBOAUTH ONBIT U
(hopMyITUPOBATh BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMYUH, MPH ITOM BBIOMpAThH
ONTUMAJIbHBINA CLIOCO0 M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO bl OLIEHKU NOTPELIHOCTEN N3MEPEHMUI;

WCCIIEI0BATh 3aBUCHMOCTH (PU3MUYECKHUX BEJIWYHH C UCTIONB30BAHUEM MPSMBIX U3MEPEHHUI: TIPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHI IMOJyYCHHOH 3aBUCHIMOCTH (PU3NYECKUX BEITMYMH B
BUJIE TaONMIl U IpapUKOB, JeaTh BBIBOJIBI [0 pe3yJibTaTaM MCCIEI0BAHNUS;

coOnrofaThk mpaBuia O€30MacHOrO TpyJda INMpU IMPOBEAECHUU MCCIEIOBAaHMN B paMKax y4eOHOTO
OKCIEPUMEHTa, y4EOHO-UCCIEOBATEIbCKOM M  MPOEKTHOW  JESITENbHOCTH C  HCHOJb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacu€THhIE 3a/1a4M C SIBHO 3a/laHHOM (U3MUECKON MOJIENbI0, UCTIONb3yd (PU3UUECKUE 3aKOHBI
Y MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 337a4u BIOUpaTh GU3NYECKYIO MO/JIENb, BBIICIATh (PU3NUecKue
BEJTMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ peIIeHUs, MTPOBOAUTH PACUETHI M OLEHUBATh PEAIbHOCTD
MOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BEIHUNHBL,

pelaTh KaueCTBEHHbIE 3a/]aui: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO IIEMIOYKY PaCCyXACHUN
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

WCIO0JIb30BAaTh NpPH PEIIEHUU Y4eOHBIX 3a7au COBPEMEHHble HMH(OPMALMOHHBIE TEXHOJIOTUU IS
MIOMCKA, CTPYKTYpHUPOBAHMs, HHTEpNpETallMd M MPEACTAaBICHHUA Y4eOHOH M Hay4dHO-HOIYJISPHOM
MHGOpMAlMY, MOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTUYECKH AHAIM3HPOBATH MOJydaeMYIO
nHpopMaIuio;

OOBSICHATh NPUHLMUIIBI IEHCTBUSI MAlllMH, TPUOOPOB U TEXHUUYECKUX YCTPOWCTB, PAa3jINYaTh YCIOBHS
ux 6€3011aCHOTO MCIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

IPUBOAUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOeXHbIX YYEHBIX-(DU3MKOB B pa3BUTUE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUSA IO (U3MKE B IOBCEIHEBHOM KM3HM JUlsl OOecreueHus
0€30I1aCHOCTH IpU 00pallleH!H ¢ TPHOOpaMH U TEXHUYECKUMH YCTPONUCTBAMM, AJIs1 COXPAHEHMsI 3I0pPOBbs U
COOJIIOICHHS HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEeH cpene;

paboTare B IpyIIe C BHIIOJIHEHUEM pPa3IMYHbIX COLMAIBHBIX POJICH, IIaHUPOBAaTh PabOTy TPYIIHI,
palMoHaBHO pacHpeAeisTh 00S3aHHOCTU U MJIAHUPOBAThH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHUWBATh BKJIAJ] K&KJOI0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUH.

III. COAEP KAHUE TEM YYEBHOI'O KYPCA

Pa3nes 4. duekTpoanHaMuKa
Tema 3. Maznummnoe none. I1eKmMPOMAZHUMHAA UHOYKUUA

IloctosiHHBIE MarHuThl. B3auMOJEMCTBHE MNOCTOSHHBIX MAarHuTOB. MarHuTHOE MOJIE. BeKTOp
MarHUTHOM HWHIAYKIUU. HpI/IHI_II/IH CYIICPIIO3UTTUHU MArHHUTHBIX noyeit. JIuHMKM MarHUTHOM HWHAYKIUU.
KapTI/IHa JIMHUM MarHuTHOM HWHAYKIHUHU MTOJIAA TOCTOSIHHBIX MAarHUTOB.

MarauTHoe moJje IMpOBOAHHKA C TOKOM. KapTI/IHa JIMHUN HHAYKIIUK MArfvTHOT'O MOJISA IJIMHHOTO
npsaMoro MnpoBOJHHWKAa H 3aMKHYTOT'O KOJIBLICBOI'O IPOBOJHHKA, KATYIIKHU C TOKOM. OmnbIT 3pCTC,I[a.
BzaumoneiictBue MMPOBOJHUKOB C TOKOM.



Cuna Amriepa, €€ MOJyJIb U HaNpaBJICHUE.

Cuna Jlopenna, e€ MoAynb M HampaBliieHue. J[BIDKEHHE 3apsOKeHHOW 4YacTHUIBl B OJHOPOIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue 31eKTPOMarHuTHOM MHAYKIUH. [I0TOK BEeKTOpa MarHUTHOW MHIYKIIMU. DJIEKTPOABIKYLIAs
CWJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu Papanes.

BuxpeBoe anexTpuueckoe noje. DIEKTPOABMKYIAS CUJIa UHAYKUUU B IPOBOJHUKE, BUKYIIEMCS
IIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

WHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABIKYIIAS CHJIa CAMOMHTYKIIHH.
SHGPFI/ISI MardvuTHOTI'O IIOJIA KaTylIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texauueckue YCTPOﬁCTBa H MMPAKTHUYCCKOC MPHUMCHCHHUEC: ITOCTOSAHHBIC MAarHUThI, 3JICKTPOMAIrHUTEHI,
QJICKTPOABUTIATCIIb, YCKOPUTEIN JICMCHTAPHBIX YaCTUI, MHAYKIWMOHHAA I1CYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE IEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIMA MAarHUTHOTO TOJIAL.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME ANEKTPOMArHUTHOM MHIYKIIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD AJIEKTPOABIKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTU M3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHre MarHUTHOTO TOJISt KaTYIIKU C TOKOM.

HccnenoBanue neicTBUS NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnegoBanue sIBICHUS QJICKTpOMar HUTHOM WHAYKIIUH.

Paspnen 5. KosieGannst M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmbsle Koaeoanus

KonebarenbHas cucrema. CBoOOgHBIE MeXxaHMuUecKHe KosieOaHus. ['apmMoHMuYeckue KoseOaHMs.
[lepuon, yacroTa, ammuutyga U (aza xonedanuil. [IpyKuHHBIH MasTHUK. MaremMaTHYeCKH MasTHUK.
VYpaBHeHHe rapMOHUYeCKUX KojeOanuii. [IpeBpaiienne sHepruu npu rapMOHUYECKUX KOJIeOaHHSX.



Konebarenbublit koHTYp. CBOOOHBIE IEKTPOMArHUTHBIE KOJIeOaHHUs B UEaJIbHOM KojeOaTeITbHOM
KOHTYype. AHAJIOTHsI MEX1y MEXaHUYECKUMHU U 3JIEKTPOMarHUTHbIMU KoseOaHusiMu. @opmyina TomcoHa.
3aKOH COXpaHEHHUs PHEPTUHU B HJICATTbHOM KO0JIeOATEIIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxamuX KoyueOaHusAX. BoIHYKIeHHbIE MexaHn4eckue konebanus. Pe3onanc.
BbIHYXIEHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUSI.

Ilepemennbiii  TOk. CHHYCOMAANBHBIM NEpeMEHHBIH TOK. MOIIHOCTh HEPEMEHHOIO TOKa.
AMIIIMTYIHOE U JEMCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpancdopmarop. [Ipou3BoacTBO, nepeaaya u MOTPEOICHUE IMEKTPHUECKON SHEPTHH. DKOJIOTHUECKUE
PUCKH IIPH IIPOU3BOJACTBE NIEKTPOdHEpruu. KylbTypa MCIIOIB30BaHUS IEKTPOIHEPTUH B ITOBCEIHEBHOM
KHU3HHU.

TexHnueckne yCcTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK, T'€HEpPaTop
IIEPEMEHHOT0 TOKA, IMHUH JIEKTpoIepesay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).
HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYK/IEHHBIX KOJeOaHUH.

HaGnronenue pezonanca.

CB0OOHBIC PJICKTPOMArHUTHBIC KOJICOAHUSI.

OcrniorpaMMbl (3aBUCHMOCTH CHITBI TOKA W HANPsDKEHUS OT BPEMEHH) I DJIEKTPOMArHUTHBIX
KOJIEOaHUIA.

Pe3onanc npu mnocCjiacaoBaTCIbHOM COCAMHCHHUMN PE3UCTOPA, KaTyYIIKW HWHAYKTHUBHOCTH U
KOHACHCATOpaA.

Monenb TMHUY 3JIEKTPOIepeIauH.
Yuenuueckuii sxcnepumenm, iabopamopHule padbomol

HccnenoBanue 3aBUCUMOCTU IIEpUOJia MalbIX KojeOaHWH rpy3a Ha HUTH OT JJIMHBI HUTH U Macchbl
rpysa.

HccnenoBanue MNEPEMCHHOI'0O TOKa B HCIIKM M3 II0CJICAOBATCIBHO COCIMHEHHBIX KOHJACHCATOPAa,
KaTyHIKHU U pE3UCTOPAa.

Tema 2. Mexanuueckue u 31eKmpoMaACHUNIHbLE 80JIHbL

MexaHu4deckue BOJIHBI, YCJIOBHUS paCclIpOCTPAHCHUA. HepI/IO,[[. CKOpOCTB pacnpoCTpaHCHUs U JJIMHA
BOJIHBI. HonepeqHHe " IPOAOJIbHBIC BOJIHBIL. HHTCp(bCpCHHHH u I[I/I(i)paKI_II/I}I MECXaHUYCCKHUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIOBHS U3Iy4EHHs IEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B anekrpomarauTHOi BosiHE. CBOWMCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
npejJoMIIeHUe, oisipu3anus, tuppakuus, uarepdepernns. CKOpocTh AEKTPOMArHUTHBIX BOJIH.

Illkana QJICKTPOMArHUTHLBIX BOJIH. HpI/IMCHCHI/IC SJICKTPOMATrHUTHBIX BOJIH B TCXHUKE U 6LITy.

HpI/IHHI/IHLI paaruoCBA3U U TCIICBUACHU. Pannonoxarus.



DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIbl.

TexHuueckue yCTpOWCTBA UM IPAKTHYECKOE IMPUMEHEHUE: MY3BIKAJIbHBIE HMHCTPYMEHTBHI,
YJIbTpa3dByKOBasA JUArHOCTHKA B TCXHHUKEC W MCIAWLIUMHC, panap, paI[I/IOHpI/IéMHI/IK, TCJIICBHU30P, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHUE MOTIEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Koneburomieecst Teo Kak HICTOYHHUK 3BYKA.

Habmoienue oTpaxkeHus U IPEIOMIICHUS MEXaHUYIEeCKUX BOJIH.

Ha6mronenue nnrepdepeHuu u AuGpakiinid MEXaHUIECKUX BOJTH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/ION U 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, MpPEJOMIIEHUE, TOJSIpU3alus,
IU(pakius, UHTepPepeHLus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmosmHeitHOe paclipocTpaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
ToyeyHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHU B TUIOCKOM 3epKaie.

[Ipenomiienne cBeta. 3aKOHBI IPEIOMIICHHUS CBeTa. AOCOIOTHBIN TTOKa3aTelb npenomieHus. [lomoe
BHyTpeHHee oTpakeHue. [IpenenbHblil yroi mojHoro BHyTPEeHHETO OTPaKEeHUSI.

Hucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[Ber.

Colwuparonue U paccerBaromue JuH3bl. ToHKas JnH3a. POKYCHOE PAaCCTOSHUE M ONTHYECKasl CHJia
TOHKOM JIH3BL. [locTpoeHHe M300paKeHM B COOMPAIOIINX U pacCeUBarONIuX JHH3ax. DopMyiia TOHKOM
JIMH3BL. YBeJIWUYeHUE, JaBaeMOe JIMH301.

Hpe,Z[GJ'IBI MNMPpUMCHUMOCTH FCOMeTqueCKOﬁ OIITHKH.

BonnoBas omnTuka. I/IHTep(bepeHHI/IH CB€Ta. KOFGpGHTHLIe WCTOYHMKHU. Y CIOBUS Ha6J'II-O,I[eHI/I$I
MAakKCMUMyMOB W MHUHUMYMOB B HHTep(i)epeHHHOHHOﬁ KapTUHC OT HOBYX CI/IH(1)3.3HBIX KOTCPCHTHBIX
HMCTOYHHKOB.

Hudpakuus cera. dudpakuronHas peméTka. YcaoBre HAOMIONEHUS TJIABHBIX MaKCUMYyMOB MU
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(GPAKIIMOHHYIO PEIIETKY.

HOJ'IHpI/BaI_[I/ISI CB€Ta.

Texaunueckue YCTpOﬁCTBa H MMPAKTHUYCECKOC IPUMCHCHHUEC: OYKH, JIyIIa, (I)OToaHHapaT, HpOGKI_II/IOHHHﬁ
arrapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKA, ,[[I/I(l)paKI_II/IOHHaH peméTKa, MOJISIPOU .

Jlemoncmpayuu
[IpsmMonuHeitHOe pacpocTpaHeHHe, OTpaKEHHE U NpeoMiieHne cBeTa. OnTudyeckue npudopsl.
[TonHoe BHyTpeHHEE OTpaxkeHrne. Moienb CBETOBOA.

HccnenoBanue cBOMCTB N300paXeHU B JIMH3AX.



Mogenn MUKpOCKOIIA, TEJIECKOIA.

Habmonenue naTepdepeHnnn ceera.

Habmonenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEILIETKH.
Habnronenune mossipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
N3mepenue nokaszaTesis NpeaoMIIEHUs CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

HaGnronenue aucnepcun cera.

Paspnen 6. OcHOBBI CieAILHOM TEOPUU OTHOCHTEIbHOCTH

'panuubpl NPUMEHUMOCTH  KJIACCHMYECKOM  MeXaHWKW. llocTynmarel  cnenuanbHOM — TEOpHUH
OTHOCUTEIILHOCTH: WHBAPUAHTHOCTh MOJYJA CKOPOCTH CBETa B BAKYyME, MPUHIUII OTHOCHTEIbHOCTH
OUHIITEHA.

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHU U COKPAIllEHUE JTUHBL.
DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPTUEH U UMITYJIBCOM PEJISITUBUCTCKOM YaCTHUI[BI. DHEPIUs TOKOSI.

Pa3znen 7. KBantoBasi pusuka
Tema 1. Dnemenmuvl Keanmoeou onmuKu
®ortonsl. opmyna [1nanka cBsizu s3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYNbC (POTOHA.

OtkpeiTue u wuccinenoBanue Qorodddexra. Ombitet A. I'. CroneroBa. 3akonbsl ¢GoTodddexTa.
VYpasuenue DitamreitHa 11 pororddexra. «Kpacnas rpanuna» Gorosrddexra.

JaBnenue cBeta. Onbitel I1. H. JIeOGenena.
XuMHu4eckoe JIeiCTBUE CBETA.

Texauueckue YCTpOﬁCTBa U MPAKTUYICCKOC NPUMCHCHUC!: (I)OTOBJ'IeMeHT, (I)OTOI[aT‘-II/IK, COJIHCYHas
6aTapeﬁ, CBETOOUOA.

Jlemoncmpayuu

®oT1o3eKT Ha YCTaHOBKE C IMHKOBOH MIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.
Ceerouos.

Conneunas Gatapest.



Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Omnbitel Pesepdopa o paccessauto o -uactwuil. [lnanerapHas Moaens aroma.
[Toctynatel bopa. M3nyuenue u norionieane (OTOHOB MPH MEPEX0JIe aToMa C OAHOTO YPOBHS SHEPrUU Ha
npyroii. Buapl ciektpoB. CriekTp ypoBHEN SHEPrUM aToMa BOJOPO/a.

BounnHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoiinsa. KopryckyasipHO-BOJIHOBOM Tyanu3M.

CnoHTaHHOE H BBIHYX/ICHHOC U3JIYYCHHEC.

Texnuueckue yCTpOHCTBAa M INPAKTUYECKOE MPUMEHEHUE: CHEKTPAJbHBIM aHaiau3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Ornpenenenue JUTMHBI BOJHBI Jla3epa.

HaGnronenue nuHeNvaThIX CIIEKTPOB U3TYUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Halnronenue nuHeH9aToro crexTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, TOKA3bIBAIOIINE CIOKHOCTh CTPOCHUS siapa. OTKPBITHE PaaHOaKTHBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuto coctaBa paauoakTHBHOTO u3nydeHus. CBoiicTBa anbga-, O6era-, raMma-
W3IyYeHUs. BiusHue painoakKTHBHOCTH HA KUBBIC OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykionnas monens siapa ['eitzenOepra—MBanenko. 3apsia spa.
MaccoBoe uucino siapa. M3oTomnsl.

Anbda-pacnaz. DJEKTPOHHBIM H  TO3UTPOHHBIN  OeTa-pacman. [‘amma-usnmydenue. 3akoH
PaZMo0aKTUBHOTO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenve u CUHTE3 siep.

SAnepusiii peaktop. TepmosimepHblii cunTe3. [IpoGiieMbl M TEPCHEKTUBBI SACPHOM SHEPTETHKH.
DKOJOTUYECKHUE aCMIEKTHI SIIEPHON YHEPTETHKHU.

OneMeHTapHble YacTHIbI. OTKPBITHE NO3UTPOHA.
Metoabl HAOIIOEHNUS U PETUCTPALIUK SIEMEHTAPHBIX YaCTHII.
dyHnameHTaIbHbIE B3auMoAeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.

TexHuueckue ycTpolcTBa M NMpaKTHUECKOE MPUMEHEHME: JO3UMeTp, Kamepa BuibcoHa, saepHbIit
peaktop, aToMHast Gomba.

Jlemoncmpayuu
Cu€TYMK MOHU3HUPYIOIIUX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKH
Ortansl pa3BUTUs actpoHoMuH. [Ipukiagnoe 1 MEPOBO33pEHUIECKOE 3HAYCHNE aCTPOHOMUHU.
Bun 3Bé31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.
ConneuHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrtounuk sHeprum CosHua u 3BE34A. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKU.  J(MarpamMmma  «CHEKTpajJbHBIM  KJIacC —  CBETUMOCTBY».  3BE3NBI  TJIABHOU
MIOCJIEJOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IJIABHOM IOCJIEIOBATEIbHOCTH.
Buytpennee crpoenue 3BE31. CoBpeMEHHbIE NMPENCTABICHUS O MPOUCXOXKAeHUH U 3Bosonnu CosHIA U
3BE3/1. DTalbl )KU3HHU 3BE3I.

Mnneunsiii [1yts — Hamia ["anaktuka. [lonoxenue u npmwkenne Coinnia B ['anmaktuke. THIIBI raJakTHK.
Pagnoranaktuku u kBazapbl. YEpHbBIE IBIPHI B SAPAX TaTaKTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa60ma. Paz0Oeranue ramaktuk. Teopus boisbiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

MacmtabHas ctpykTypa Beenennoit. Meraranaktuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUM.
Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN st
OTpeJieNieHUs] TIOJIOKEHUSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyILIApHS U SIPKHE 3BE3BL.

Hab6mronenus B reneckon Jlynsl, maner, Maeunoro [TyTu.
O6o0maroniee NnoBTOpeHne

Ponb pusuku u acTpOHOMUN B 3KOHOMHYECKOH, TEXHOJIOTMUECKOH, COIIMAIbHOM 1 3THYEeCcKOU cepax
JeSITEIbHOCTH YeJOBeKa, poJib U MecTO (U3MKH U aCTPOHOMHUHM B COBPEMEHHOI Hay4HOW KapTHHE MUpA,
posib (uznueckoi Teopuud B (HOPMUPOBAHUU MPEJCTABICHUNM O (U3MUECKON KapTHHE MHpa, MECTO
¢buznuecKkoil KapTUHBI MHpa B OOIIEM psATy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O

MpUpOJE.
MexnpeaMeTHbie CBSI3H

HSy‘IeHI/IC Kypca CI)I/I?»I/IKI/I 0a30BOTO YPOBH: B 11 xmacce OCYHICCTBJIACTCA C y‘IéTOM COACPIKATCIIbHBIX
MCKIIPEAMETHBIX CBs3€EH ¢ KypCaMU MaTECMaTUKH, 6I/IOJ'IOFI/II/I, XHMHH, FeOFpa(bI/II/I N TCXHOJIOT'HH.

Meofcnpedjvzerngle nonAamus, CBA3aHHBIC C H3YUCHHUCM MCTOJOB HAYYHOI'O IIO3HAHHA: SABJICHHUC,
Hay“IHHﬁ (l)aKT, TuroTe3a, (1)H3I/1qec1<a${ BCJIMYMHA, 3a4KOH, TCOpus:, Ha6JHOI[eHI/Ie, SKCIICPUMCHT,
MOJCIUPOBAHUC, MOACIIb, U3MCPCHHC.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUI, TPUTOHOMETpHUYECKHE (DYHKIMM: CHHYC, KOCHHYC,
TAQHI'€HC, KOTaHINE€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M MX IPOEKIHMH Ha OCHU
KOOpDAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJIHBIC JJIEMEHTAPHBIX (QYHKIMHA, MpU3HAKK 10100us
TPEYroJIbHUKOB, OTIpeieJIeHUe MO MI0CKUX (GUryp u oobéma Ted.

Buonocus: QJICKTPUYCCKHUC ABJICHHA B JKUBOM npuponae, KoJieOaTeIbHbIC JBIDKEHUS B *KUBOM npuponae,
OINITUYECKUE SIBJICHUS B )KMBOM mnmpuponae, JIeficTBHE paauanuvy Ha )KUBBIC OpraHU3MBbI.



Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKAs CTPYKTypa TBEPABIX TeEll, MEXaHU3MBI
00pa30BaHus KPUCTAIUIMYECKON PEHIETKH, CIIEKTPATIbHBIN aHaJIH3.

Teoepaghus: MarHUTHBIE TTOJTIOCA 3eMJITH, 3AJI€KH MArHUTHBIX Py, POTOCHEMKA 3eMHOM TOBEPXHOCTH,
IIPEACKA3aHNUE 3EMIIETPSICCHUM.

Texnonoeus: JNHHHAW DIIEKTPOIEpENAd, TEHEPATOpP IEPEMEHHOIO TOKA, JJIEKTPOIBUIATElNb,
WHIYKLIMOHHAS Me4b, pajap, paAuonpuEMHUK, TEIEBU30pP, aHTeHHa, TesnedoH, CBY-neus, MpoeKIMOHHbIN
anmnapar, BOJJOKOHHasl OIITUKA, COJIHEeYHast Oarapes.
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