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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOMN MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOoHoro npeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHMu3alUsIX Poccuiickon Oenepanuy, PEATU3YIOLINX OCHOBHBIE
00pa3oBareibHbIE POrPAMMBI.

Hacrosimass pabodas mporpamma pa3paboTaHa ¢ y4eTOM CIICTYIOITUX
HOPMAaTUBHO-IIPABOBBIX aKTOB:

1. OenepanbHbii 3ak0H 0T 29 nmekabpst 2012 r. Ne 273-®3 «O6
obpazoBanuu B Poccutickoit @enepaunn» (B pea. ot 13.06.2023 Ne 299) (nanee —
®enepanbHblil 3ak0H Ne 273-D3);

2. ®enepanbHbiii 3akoH 0T 24.09.2022 Ne 371-®3 «O BHeceHUH
n3MeHeHni B DeiepalibHbIN 3aKOH

3. «O6 oOpazoBanuu B Poccuiickoii ®enepauun» U crartbio 1
®denepanbHoro 3akoHa «OO0 o0s3arenbHBIX TpeOoBaHusX B Poccuiickoi
Oenepauun» (nanee — @eaepanbHbiii 3akoH Ne 371-D3);

4. ®denepanbHbliil 3akoH 0T 29 nekadbps 2010 r. Ne 436-D3 «O 3amure
neTei oT nH(popMaluu, TPUUUHSIIONIEH Bpe UX 3I0POBbIO U Pa3BUTHIO» (B pell. OT
28.04.2023 Neo 178-D3);

3. Pacniopsxenue  IlpaButensctBa  Poccuiickoit  ®depepauun  OT
29.05.2015 Ne 996-p «Crparerust pa3Butusi BocnutaHusi B Poccuiickoi
®denepanuu Ha nepuo 10 2025 rogay;

6. Pacniopsxenue  IlpaButensctBa  Poccuiickoit  ®depepauun  OT
12.11.2020 Ne 2945-P «O0 yTBep:KAE€HHH MJIaHa MEPONPUATHI MO peanu3aluu B
2021 - 2025 ronax Crpareruu pa3Butus Bocniutanus BPoccuiickoit denepaiyu Ha
nepuon 10 2025 rogay;

7. [Ipukaz MunucrepcrBa mnpocsemeHust Poccuiickorn denepanuu OT
11.02.2022 Ne 69 «O BHecennmn wusMmeHeHud B [lopsnok opraHuzanuu u
OCYLIECTBJICHUS o0Opa3oBarenbHON NEeSTENbHOCTH 1o OCHOBHBIM
o01eo0pa3oBaTeibHBIM ~ MporpaMmMaM -  00pa3oBaTelIbHBIM  MpOrpaMMaM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeaHero oOlmiero oOpa3oBaHus,
YTBEPKIAEHHBIN ITpukazoM MuHucrtepcTBa npocsemenns Poccuiickonn denepannn
ot 22 mapta 2021 r. Ne 115» (nanee - [Ipukaz Munnpocsemenust Poccun Ne 69);

8. [Ipukaz MunucrepcrBa npocsemenus Poccuiickorn ®eneparuu OT
12.08.2022 Ne 732 «O BHeceHMHM M3MEHEHUH B (helepaibHbId TOCYAapCTBEHHbBIN
o0pa3oBaTeNbHbI CTaHIAPT CpeJHEro oOIIero oOpa3oBaHUs, YTBEPKICHHBIN
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npukazoM MuHuctepcTBa oOpa3oBanusi U Hayku Poccuiickoit @eneparuu ot 17
Mast 2012 r. Ne 13».

9. [Ipukaz MunucrepcrBa mnpocsemenus Poccuiickon ®Penepanuu OT
30.09.2022 No 874 «O06 ytBepxiaenuu Ilopsika pa3pabOTKU W yTBEPKIACHUS
dbenepanbHbIX OCHOBHBIX O0IIe00pa3oBaTeNbHBIX TporpaMm» (nanee — Ilpukas
Munnpocsenienust Poccun Ne 874 «O6 ytBepxaenun Ilopsaka paspaboTku u
yTBEpKIeHUs (PeeparbHbIX OCHOBHBIX 00I1e00pa30BaTEeIbHBIX IPOTPAMM);

10. [Ipuka3z MunuctepcTBa npocsemeHus Pocculickonn ®enepanuyd OT
02.08.2022 Ne 653 «O06 yrBepxaeHUU (enepaTbHOrO0 MEPEUHs AJICKTPOHHBIX
00pa3oBaTeNbHBIX PECYpPCOB, JOMYIICHHBIX K HMCIOJb30BaHUIO MPHU peaanu3aluu
UMEIOUINX TOCYIapCTBEHHYIO aKKpeIUTAlUi0 o0pa3oBaTeNbHBIX IPOrpaMm
Ha4YaJbHOI'O 0OIIETro, OCHOBHOI'O OOIIET0, CPSAHETO 00IIEro 00pa3oBaHUM,

I1. IIpuka3z MuHucrepcrBa npocseweHuss Poccuiickon @enepauuu ot
12.08.2022 Ne 732 «O BHeceHMM W3MEHEHUH B (penepaibHbIi TOCyAapCTBEHHBIN
o0pa3oBaTeNbHbI CTAaHAAPT CpPETHEro oO0IIero oOpa30BaHUS, YTBEPKICHHBIN
npukazoM MuHuctepcTBa oOpazoBanus U Hayku Poccuiickoit deneparum ot 17
Mast 2012 r. Ne 13».

12. [Tpukaz MunucrtepctBa oOpa3oBaHus W Hayku Poccuiickoi
Oenepauun ot 23.08.2017 Ne 816 «O6 yrBepxkaenuu I[lopsnka npuMeHeHuUs
OpraHM3alisIMM,  OCYIIECTBISIOUIMMU  00pa3oBaTelbHYIO  JACSITEIbHOCTD,
AJIEKTPOHHOIO OOYy4YeHUSs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTMHA NpU
peanu3anuu 00pa3oBaTeNIbHbIX MPOTPAMM»;

13. [Incemo MunncrepcrBa npocsemenuss Poccniickonn denepaunu ot
13.01.2023 Ne 03-49 «O HampaBlIeHMH METOJAMYECKUX PEKOMEHIAIU» (BMECTe ¢
«MeToau4YecKUMH  PEKOMEHJALMSAMU [0  CHUCTEME  OLEHKH  JIOCTHKEHUS
00yJaronMMuUCs TJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS MPOTPaMM HAYaJIbHOTO
00111eT0,0CHOBHOT'0 OOIIEr0 U CPETHET0 OOIIEr0 00pa30BaHU»);

14. [Ipukaz MuHucrepctBa o00pa3oBaHuss U Hayku Poccuiickoi
Oenepanun ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O6 yTBep aeHUU
(denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENIbHOTO CTaHJAapTa CPETHEro OOLIEro
oOpazoBanus» (nanee - [Ipukas Munnpocsemienus Poccun Ne 413);

15. [Ipuka3 MunucrepcTBa npocsenienus Hayku Poccniickon denepannu
or 22.03.2021 Ne 115 (pea. ot 07.10.2022) «OO6 ytBepxkaecHuu Ilopsaka
OpraHM3ali U OCYIIECTBJICHUS 0Opa30BaTENbHON JEATEIBHOCTH MO OCHOBHBIM
o0mieo0pa3oBaTenbHbIM  MporpaMmaM -  00pa30oBaTENIbHBIM  MIPOrpaMMaM
HayaJabHOrO0 OOLIEro, OCHOBHOIO OOILIEro M CpeaHEro oOmero oOpa3oBaHM»
(manee - [Ipukaz Munnpocenienus Poccun Ne 115);

16. [Ipukas MunucrepcTBa IIPOCBEILECHUS Poccuniickon
Oenepariun - ot 02.09.2020 Ne 458 «O6 yrBepxaenuu Ilopsnka npuema Ha
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oOydyeHne mo 00pa3oBaTENBHBIM IMPOTPAMMaM Ha4daJdbHOTO OOIIET0, OCHOBHOTO
00111ero U CpeTHeTo 00IIero 00pa30BaHUSY;

17. [Ipuka3 MunucrepcrBa npocsemienus Poccuiickon ®enepanuu OT
21.09.2022 Ne 858 «O06 ytBepxkaeHun deaepaibHOr0 MEPeUHs Y4YeOHHUKOB,
JOMYUIEHHBIX K HCIOJb30BAHUIO MPHU PeaM3alMid UMEIOIIMX TOCYIapCTBEHHYIO
aKKpeIuTaluio 00pa3oBaTeNbHBIX NPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
obmero, cpemHero o06mero 0o0pa3oBaHUS OPTAHU3AIUSIMH, OCYIIECTBIISIONIUMU
00pa3oBaTeNbHYI0  JICSITENIBHOCTh UM YCTAHOBIICHHUS  NPENENbHOTO  CpOKa
MCITOJIb30BAHUS UCKIIIOUEHHBIX YYCOHUKOBY;

18. [TuceMo MunuctepcrBa npocBenieHuss Poccuiickorn ®depepanuu OT
13.01.2023 Ne 03-49 «O HampaBlI€HUH METOJAMYECKUX PEKOMEHIALMI» (BMECTE C
«MeToau4ecKuMU  PEKOMEHJAIUSAMH  TI0  CHUCTEME  OIICHKH  JIOCTHKCHUS
00yYalOMIMMUCS TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IMPOrPaMM HayajJbHOI'O
00111eT0, OCHOBHOTO OOIIIETO U CPEAHETrO 0OIIEro 00pa3oBaHUI);

19. [lucemo MunuctepcTBa oOpa3oBanus W Hayku Poccuiickoi
®enepanuu ot 18.06.2015 1. Ne HT-670/08 «O nHampaBieHUH METOIUYECKHX
pexoMeHauin» (BMecte ¢ «MeTOMUYEeCKUMHU PEKOMEHAAIMSIMU TI0 OpraHU3aAINH
CaMOIOATOTOBKH YYaIIUXCs MPU OCYIIECTBICHUU 00pa30BaTeIbHOM AEATEIbHOCTU
10 OCHOBHBIM 00I11€00pa3oBaTEIbLHBIM MpOrpaMmMaM — 00pa30BaTEIbHBIM
mporpaMmMaM Ha4aJdbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpEeaHero oOIero
oOpa3oBaHUs»);

20. [Tucemo MunucrepcrBa npocBenieHuss Poccuiickorn ®epepauuu OT
23.10.2019 Ne Bb-47/04 «O0uCcnOAb30BaHUM PA0OUUX TETPATECH.

JloKymeHnmul pe2uonanibHo20 yPOGH

21. 3akoH XaHTbl-MaHCUHCKOr0 aBTOHOMHOIO okpyra — FOrpel ot
01.07.2013 Ne 68-03 (pen. or 01.07.2022) «O6 o6pa3oBanuu B XaHTHI-
MaHculickoM aBTOHOMHOM OKpyTre — FOrpe»;

22. 3akoH XaHTbI-MaHCHUHCKOr0 aBTOHOMHOIo okpyra — IOrpel or
09.12.2015 Ne 130-03 «O rpaxxaaHCKO-NaTPUOTHYECKOM BOCHUTAHUHU B XaHTHI-
MaHcuiickoM aBTOHOMHOM OKpyre - FOrpe» (pen. ot 29.06.2018);

23. [Ipuka3 Jlemapramenta oOpa3oBaHUS U HAyKHW XaHThI-MaHCHIICKOTO
aBTOoHOMHOTO Ookpyra — FOrper ot 18.05.2023 Ne 10-I1-1197 «O6 ytBepxkacHUU
CPOKOB  MepexoJa Ha  OOHOBJIEHHbIE  (efepalbHble  T'OCYAAPCTBEHHbIE
oOpa3oBarenbHbIE CTaHAAPTHl Ha4yaJlbHOTO OOIEro, OCHOBHOTO OOIIET0 U
cpenHero obmero oOpa3oBaHusi B 00Opa30BaTENbHBIX OpPraHU3alUSIX XaHThI-
Masncuiickoro aBToHoMHoro okpyra — FOrpe» (nanee — Ipuka3z JJOuH Ne 10-I1-
1197).

24. YcraB MKOY «Ymbunckas COIL»



25. OcHoBHast  oOpa3oBaTelbHAs  TpOrpaMma  CPEIHETO0  OOIIEeTo
obpazoBarnss MKOY «Ymbunckas COIL» (B ToM uucie: yaeOHbIH Tutad Ha 2023-
2024 yuebHbIi TOA; KaNeHaapHbIli yueOHnsbIil rpaduk Ha 2023-2024 yueOHBbIi To1).

CopepxaHue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyuarmmuxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TakXke YUYUTHIBAET HEOOXOAMMOCTbh peah3alii MEKIPEIMETHBIX
CBsI3e (PUBMKHM C eCTeCTBEHHO-HAyYHBIMM Y4Ye€OHBIMU TIpeaMeTramMu. B Hel
OTIpPECIISAIOTCS OCHOBHBIE LIETH M3yueHUs (U3MKH Ha ypOBHE CPEIAHEr0 OOIEero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHMsS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 6230BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0yUEHHS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu 00 okpykatoieM mupe. LLkonpHbIi Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueit u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNsaeT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, TOJIy4eHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3ydyenne ¢u3MKH BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydaromuxcs, B (OPMUPOBAHHE YMEHHUN MPHUMEHSTH
HAyYHBIA METO]I MO3HAHUS TP BHITIOJIHEHUY UMHU Y9E€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢wu3ukm 11 YpOBHS CpEIHEro o0O0Iero oOpa3oBaHUs
MOJIOKEH P HAEH, KOTOpPblE MOXHO paccMaTpuUBaTh KaK MPUHLHUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3leioB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0benquHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusiercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEUIECTBE U
noJe.



Hoes eymanumapuzayuu. E€ peanuzanus NPeanosiaraeéT HCHOJb30BaAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYECKONM HAyKH, OCMBICICHHE CBA3M Pa3BUTUA
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIeMamu.

Hoes npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HaKOMCTBO C HIMPOKHUM KPYTOM TE€XHMUYECKHUX U TE€XHOJIOTHUECKHUX MPHIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUs
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus ABIAIOTCS (pusznueckue Teopuu (hopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (U3HUECKON Teopuu, posii (yHAaMEHTAIbHBIX 3aKOHOB U
OPUHLIUIIOB B  COBPEMEHHBIX NPEIACTABICHUAX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTH TEOpUM, JMJIi ONHMCAHUSA ECTECTBEHHO-HAYYHBIX SBJICHUM U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3allid 3KCIEPUMEHTATBHOU AESTENbHOCTH O0YYaroIIUXCS.
Jlis  Ga3oBOro ypoBHS Kypca (HU3MKA — 3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIAOOPaTOpHBIX padorT,
KOTOphIE B Iporpamme mno (pusuke oObeIMHEHBI B OOIIMHA CIHCOK YYEHUYECKHUX
MpaKkTUYECKUX paboT. BrIjeneHrne B yKa3aHHOM TMepedHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJS M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
0o0pa3oBaTeNbHOTO TMpollecca HUCXOAS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHus: kabunHera ¢usuku. Ilpu 53TOM oOecmeunBaeTcss OBIAJCHHE
00y4JalmUMUC YMEHUSIMHU TPOBOAWTh KOCBEHHBIC W3MEpPEHUs, HMCCIEAOBAHUS
3aBUCHUMOCTEH (U3NYECKUX BEIMYMH M TOCTAHOBKY ONBITOB TIO TPOBEPKE
PEIOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHHWE yAeNseTCs PELICHUIO PAcUETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4d C SIBHO
3a1aHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIONIUE TPUMEHSATh U3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK U MHTETpUPYs 3HAHUSA U3
pa3HbIX pa3nesnoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIECCOB B OKpY’KaroIeH
KU3HH, TpeOyroume BbhIOOpa (U3MYECKON MOJENH ISl CUTYallMd MPaAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUYECKOMY OO€ecCleueHHI0 Y4eOHOro mporecca 0a30oBblii ypoOBEeHb Kypca
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¢u3uKK Ha YpOBHE CpeHero o0mero 00pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
IpeIMETHOr0 KabuHeTa (M3MKH WM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA. B kaOuHeTre (QU3NKU TODKHO OBITH
HeoOXoauMoe JlabopaTopHoe O0O0OpYJOBaHHME [JIsl BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHHUUYECKUX MPAKTUYECKUX pabdOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JleMoHCTpallMOHHOE  000pyJIoBaHHe (POPMHUPYETCSI B COOTBETCTBHUH C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBACT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMSI ~M3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTANBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHE IS YYCHHUECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
7a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HA KOMIUIEKCHOM
WCTIOIH30BAaHUU AHAIIOTOBBIX W HU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBHIX JTA00OPATOPHUH.

OCHOBHBIMU TIETISIMU U3YYCHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYCCKUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTaTa H3YYCHHsI
OCHOB CTPOEHHS MaTepHUu U (PyHTaMEHTAIBHBIX 3aKOHOB (PH3UKH;

o (¢opMHpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCHOJb30BAHHEM
du3nYeCKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHHI.

JlocTroKeHHE ATHX IIeNiell 00ecrednBaeTcsl pelieHueM CIIeIyIomuX 3a1ad B

mporiecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUS:

e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUW 00  O0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DU3UKY, ODJIEKTPOJUHAMUKY, KBAaHTOBYK (H3UKYy U
3JIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHWE YMEHHMI TIPUMEHATH TEOPETHUECKHWE 3HAHUS IS
oOBsicHEHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
NPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3aJa4 C SBHO 3a/JaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3MUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a/1a4H;

e TMOHMMaHHE (UBMYECKUX OCHOB M MPUHIMUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOILIYIO
cpeny;

e OBJIAJICHUE METOJaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuud UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMU JJisi pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU EATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[IpoMexyTouHas aTTecTalus MPOBOAUTCS B (pOpMeE UTOTOBOM KOHTPOIBHOU
paboThl. YacTh yueOHBIX YaCOB MOXKET OBITh BEIHECEHA HA IUCTAHITMOHHOE
oOyueHue.

[Ipennaraemeiii B mporpamMme Mo (QU3HKE IepeyeHb Ja0opaTOpPHBIX H
MPAKTUYECKUX paldOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBHIOOD
mpoBeneHusl J1abOpaToOpHBIX pPabOT M OMBITOB € YYETOM HMHIUBHUIYaTbHBIX
0COOEHHOCTEHN 00yYaroOIUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLlECCE ITO3HAHUSA IIPUPOABL.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUYKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NMepeMENICHUN U CII0OKEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, IyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEIHAS
ckopocTb. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAlUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U

TOPU3OHTAJIBHO.
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H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOMU
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  ['amunes.  IlepBbii  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUIsl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJla B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYeCKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.
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HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxkTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHUS yIOpyro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManpHas  SHeprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHast QU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.
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Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH lanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccenenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasza. Buabl  Temuonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouiecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akOoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH »HEpruy Teja MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacelllleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuainbl. [lnmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTtpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX

3apsAa0B. HpOBOI[HI/IKI/I, AUDJICKTPHUKN KW IIOJYIIPOBOJHHUKH. 3aKkoH COXpaHCHHUA
QJICKTPUYICCKOTI'O 3apsa.
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B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yeKTpuueckoro mojsd. [IpuHuun
CYyHEPHO3NULMU DJIEKTPUUECKUX MOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJIAL.

Pabora cun  anekrpocrarnyeckoro  mons.  [lorenuman.  PasHocth
nOTeHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKU B  DJJIEKTPOCTATUYECKOM IIOJIE.
Jlnanexkrpudyeckas MpOHULIAEMOCTb.

OnexkrpoémkocTs. KoHmeHcaTop. DNeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpPA.
OHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHuueckue yCTpoHWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DBJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmonencTBre HaA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTU4ecKas 3aIuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAau
IIJJACTHH, PACCTOSHUASI MEXAY HUMH U JUAJIEKTPUYECKOU MPOHNUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHACHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Hcroynuku Toka. Cuina Toka. IIoCcTOSIHHBIN TOK.

Hampsoxenue. 3akon OMa 7151 y4acTKa LETH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOTHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAsl CHJIa U BHYTPEHHEE COIPOTHUBIICHHE HCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIEKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

OneKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBIICHUS METAJUIOB OT TeMIeparypsl. CBEPXIIPOBOIUMOCTE.

DIEeKTPUYECKUNA TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4KOB.

[TosrynpoBOJHUKH. CobcTBeHHas " IpUMeCHast IIPOBOJMMOCTh
NoJTynpoBOIHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPUOOPHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne Cuiibl TOKa U HaIpSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHs M MaTepuaa.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE INEKTPOIUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne cMEmaHHOI0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

HabGmronenue snektponnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTKH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTEe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6osa, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B KUBOU npupojae, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPEaAUH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJ, KUJIKOCTEH U
ra3oB, 3JICKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMAIIUS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN C HCHOJIB30BAaHHEM MEXAaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrHe), IBUTaTelb BHYTPEHHEIO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DJEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuodOpHI,
AIEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. In1eKmMpPoOMaZHUMHAA UHOYKYUSA

[locTtossHHble  MarHuThl.  B3auMmojeilcTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyHOMIT Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JMHUM MarHUTHOU
MHIYKIAH NOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE TMOJIe MNPOBOJHMKA C TOKOM. KapThHa nuHWNA WHAYKIUU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JIBUKeHHE 3apsyKeHHON YacTHUIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cunsl JIopeHua.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAHW. OJIEKTPOABIXKYILAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHIAYKLIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHAYKTUBHOCTh. SIBIE€HME CAMOMHIAYKIMU. OJEKTPOABIXKYILAS  CHJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUll, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmopeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOJICOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuon, yactora, amrmuMtyaa u Qaza KoJeOaHUH.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKnuii MasTHUK. Y PaBHEHHE IapMOHUYECKHX
kosnebanuil. [IpeBpalienue 3Heprun Npu rapMOHUYECKUX KOJIEOaHUX.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJeOAaTeIbHOM KOHTYpe. AHANOTUs MEXIy MEXaHHYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
KosnebaHus. PezoHanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA WU
HaIIPSHKCHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEepeaay.

Llemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM CHCTEMbI (IIPYXUHHBIA WIH
MaTEeMaTHYECKUN MasiTHUK).

HaGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXACHHBIX KOJIeOaHUH.

Habmronenue pe3oHaHca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuwiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIEenoOBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacmpocTpaHeHuss M JUIMHA BOJdHBL. [lomepedHble M NPOJOJIBHBIE  BOJIHBIL.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHHIE BOJHBL. Y CJIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHME, MPEIOMIIEHHUE, MOJSIpU3aLus, udpakuus,
uHTepepenus. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHnE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHru4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

HaOnronenue otpaxeHus: U IpeIoMICHUS] MEXaHUYECKUX BOJIH.
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Hab6mronenue natepdepennmn u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHMil.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMIICHUE, MOJSIpU3alus, AUPPaKIys, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETA B
OJHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHue W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUd B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBINA almapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISPOUI.

Llemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[lonHOoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.
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[TosyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.
HaOmronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
H3mepenune nokaszaTess MpeJoMIICHUsI CTEKIIA.
HccnenoBanre cBOMCTB M300paKE€HUM B JIMH3AX.
HaOmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH

['panuupl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISL CKOPOCTHU
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIHCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHiTelHA s PoTtorddekra. «KpacHas rpaHuiia»
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIJIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[InanerapHas moxpens aroma. [loctynmatel bopa. M3nydenue u moriyonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI 3HEPruM Ha Apyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJOPOJA.
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BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.
TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopuenb onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JIOKA3bIBAIOIIME CIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
panuoakTuBHOTrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
Binusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ortorsl.
Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacnaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€ED.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOUN SHEPTETUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SJHEPTETUKU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJieHcTBUS. ENUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBA U IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
CU€TUrK MOHU3HUPYIOLINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTHsI acTpoHOMUH. [IpuKkiagHOe U MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBHKECHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3J TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHEee crpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXO0XKACHUU U 3BoItonnM CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBwxkeHue CoaHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSapax
raJgaKkTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukToBOE M3MydeHHUE.

MacmrabnHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUM.

Vuenuueckue nabnrooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/eNIeHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku u acTpoHOMUHM B HIKOHOMHYECKOM, TEXHOJOTMYECKOM,
COIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, POJib U MECTO (DPU3UKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOU KapTHHE MUPa, pOJIb PU3NUYECKON TeOpUn
B (QOpMHUPOBAHMU TMPEACTABICHUN O (U3MUECKOW KapTUHE MHpA, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEACTABJICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenue xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OHOJOTMH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, HAay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
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MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPU3HAKU TMOAOOUS TPEyrOJIbHUKOB,
ompe/elIeHUE TUIONIAIN ITOCKUX GUTYp M 00BhEMA TelI.

buonoeus: snextpuueckue SBICHUS B JKHBOW Mpupojne, KoiebaTenbHbIC
JBUKCHHSI B )KMBOW MPHUPOJIC, ONITUYECKUE SBJICHUS B )KMBOW MPHUPOJIC, ACHCTBHE
paJnaluy Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITMYECKAsI CTPYKTYypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON PEMIETKH, CHEKTPaIbHBINA
aHaJIn3.

l'eocpagpus: MarHUTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEICKA3aHUE 3EMIICTPSICCHU.

Texnonocusi: NWHWAM BJEKTpONEpenady, TeHepaTop TMEPEeMEHHOTO0 TOKa,
AJIEKTPOJBUTATEh, WHAYKIIMOHHAS TI€4Yb, pajap, pPaauONpPHEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM TIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IPOLECCE PEAIM3ALUN OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

npuUCylero (pu3nyeckoil HayKe;
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S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eMCTBUSA:
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BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHUSIMU W METOAAMHU
buznuecKoil HayKu;

BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITeIbHOCTH
B 00acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOAOB pELIeHHUs 3a1a4 (PU3NYECKOTO COJACPXKAHMS, NPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BJaJeTh BUAAMH JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHbIX Y4eOHBIX
CUTYallsIX, B TOM YHCJIE IPH CO3AaHNUN YUeOHBIX MMPOEKTOB B 00JaCTH (DU3UKH;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M UM aKTyaJM3UPOBaTh 3ajady,
BBIIBUTATh TUINOTE3Y €€ pEeLICHHUs, HAaXOAUTh apryMEHTHI IS JOKa3aTesIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBIE B XOJE pEIICHUs 3aJauyd Ppe3yJbTaThl,
KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOIrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEPEeHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/IbI U PELICHHUS;

CTaBUTb NPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS MHGOpPMAIUU (PU3NUECKOTO COAEPKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMM Pa3IHYHBIX BUAOB U (opm
IpECTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJOTHI B PEUICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbBIX
3ama4 Cc coOmroleHMeM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (hopmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAsi ONTUMAIIEHYIO
(dbopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMmyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe N1eliCTBHA:
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OCYLIECTBIISITh  OOIIEHWE Ha ypokax (U3MKKM ©U BO BHE-YPOUHOMU
NEeSATEIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKM KOH(PJIMKTHBIX CHUTyallMd M CMsr4arth
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
S3BIKOBBIX CPE/ICTB;

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJTBHON
paboTHI;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh LEJId  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacnpeieniaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh Kadye€CTBO CBOEr0 BKJIAJa M KaXJOro YYaCTHUKAa KOMaHJIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE IPOEKThI, OLIEHHBaTh HJEH C TMO3ULIHH HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

Pery/JsiTUBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO AESTENbHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHMs] pacUETHBIX M KaueCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JieN1aTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAULMHM B 00JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;
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BIAJIETh HAaBBIKAMH  IIO3HABATEIbHOW  pe(JIeKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUI;

UCIOJIb30BaTh NPUEMBI peduieKCUn AJIs OLIEHKU CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATh PEIICHHS [0 HX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHajlu3e pe3yabTaToB
NesITeTbHOCTH;

IPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTHl JIPYTHX IIPH aHalu3e pe3yJIbTaToB
JeSITeTbHOCTH,

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporuecce nocTKeHUs! TUYHOCTHBIX PE3YJbTATOB OCBOCHMS IMPOrPaMMBbI
no ¢Qusuke AN YpPOBHS CpeAHero oOimero oOpa3oBaHHs y OOyYaromMXcs
COBEPILICHCTBYETCS IMOIMOHAITBHBIN UHTEJUICKT, Ipe/IoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHWE, BUJIETh HAINPaBJICHUS Pa3BUTHs COOCTBEHHOI SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
YMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpeMIIEHHE K JTIOCTHKEHUIO LEIH U
ycIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH HMCXOJIS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JpyTruX, YYUTBIBaTH €ro MpHU OCYIIECTBICHUHM OOLIeHHS, CHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMABHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3a00TUTKCS, IPOSIBIISATh HHTEPEC U Pa3peniaTh KOH(IUKTHL.

ITPEAMETHBIE PE3YJ/IBTATDBI
K xonumy oOyuenus B 10 kyacce npeaMeTHbIE pe3yJbpTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (u3uKu B (HopMHpOBaAHUH
COBPEMEHHOW HAay4HOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOTIOTHO TBEPIOE TETIO,
WJICAIBHBIN Ta3, MOJAEIIM CTPOCHUS Ta30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU pelieHnH PU3NUECKUX 3a]1ay;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEIECTBA U
NEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KEHHE TI0 OKPY)KHOCTH, HWHEpLHs,
B3auMoJielicTBUE Tel, Tuddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIaXKIECHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHE, KOHICHCALIUsS, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPHITOM
cocyle, CBsI3b MEXIy MapamMeTpaMud COCTOSIHMS Ta3a B H30Ipolieccax,
AJIEKTPU3AIIUS TEJI, B3aUMO/ICHCTBUE 3aPsI/IOB;

OTIMCHIBATh MEXAHUYECKOE NIBIDKCHHE, WCIONL3Ys (PU3NYECKHUe BEITMYWHBI:
KOOpAMHATa, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, macca Teja, cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHIMAIbHAS SHEPIrusi, MEXaHUYeCKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYUH, WX OOO3HAYECHUS W EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BCIIMYNHAMU;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCTIONB3Yysd (U3WUYECKUE BEIMYMHBI: JaBJIGHHE Ta3za, TeMmIleparypa, CpeaHss
KMHETHYECKasi SHEPIrUsl XaOTUUYECKOTO JBUXEHUS MOJIEKYJ, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JBUTATEINSA, IPU OINKWCAHUU
NPaBWIbHO TpaKTOBaTh (DU3UYECKUH CMBICT MCIOJIB3YEMbIX BEIMYHH, HX
0003HAaYEHUS W CAWHUIIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUYNHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYUHBI: dJICKTPUUICCKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MTOTECHIMAJIOB;
NPy OINHCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITUYMH, WX OOO3HAYCHMsS] W CIUHMIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAaHHYI0 (U3UYECKYIO BEJIUYHHY C APYTUMH BEIMYUHAMY,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHLHKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAaHECHUs HWMITYJIbCa,
HNPUHLUIN CYNEPHO3ULIUA CUJI, HPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
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OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOECHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU SHEPTUH TEIUIOBOTO JBUKEHHSI MOJIEKYII C
aOCOJIIOTHOM TeMIIepaTypoM, MEpPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
IEKTPUYECKOro 3apsja, 3akoH KylloHa, Npu 3TOM pasiavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
00JacT) NPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX H3MEPEHUH, IPU 3TOM
dbopmynupoBath mpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOIO OOOpYAOBAaHHSA, INPOBOAUTH OIBIT U
(opMyJIMpPOBATh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (PU3NYECKUMHU  BEJIMYMHAMH  C
VCIIOJIB30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
¢uKkcHpOBaTh PE3yNbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B
BUJIE Ta0nuIl U rpadMKoB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

co0iroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIO0BAaHUI B
pamMKax Yy4eOHOro SKCIHEpPHMEHTa, Y4eOHO-MCCIEI0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U IIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HEOOXOUMbIe 171 €€ pelIeHUs, MPOBOJUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJIy4YEHHOT0 3HaUY€HUs (PU3HUECKON BEITMYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LIEIIOYKY PACCYKIEHUM C ONOpPOM HAa WU3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H
(duznueckue sBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTaBICHUs y4eOHOW U HAay4yHO-NOMYJISIPHON MH(pOpMaLMK, MOJIYYEHHON U3
Pa3IMYHBIX HUCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyt0 HH(pOpPMALINIO;
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IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHuu ¢ MpuOopaMu U TEXHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYIIbl, PaLUOHAIBHO pACHpEAeNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCST YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIICHUU (PU3UIECKUX
3aJ1ay;

pacno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi POBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKIUSA, JACHCTBHE MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM M JIBIXKYIIMHCS 3apsl, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEWHOE pPaCHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, JAUCIEPCHUs] CBETa,
dotornextpuueckuii 3¢dext (poroaddexT), cBeToBOE NaBlieHUE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pazoOaKTUBHOCT;

OMHCHIBAaTh W3YUYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
3JIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3ys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSIKEHUE, AJIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIAs CUjia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Amrmepa, cuna JlopeHua, HWHIYKTUBHOCTB
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
Kojie0aHUN B KoJeOaTeNTbHOM KOHTYpe, 3apsii M CHja TOKa B Mpollecce
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TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHMWi, (OKYCHOE pACCTOSHHE U
ONTHUYECKAs CHUJa JIMH3bI, MPU OINUCAHUHM MPABUIBHO TPaKTOBAaTh (HU3HMUECKUN
CMBICIT HCHOJB3YEMBIX BEIWYUH, HMX OOO3HAUYEHHUA U EIAUHMIIBI, YKa3bIBaTb
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (PU3MYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHbIE KBAHTOBBIE SBJIEHUS U IMPOLECCHI, HCIOIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUOJ NIOJIypacnaaa, SHEPIUs CBSI3U
aTOMHBIX $J€p, IpPU OINUCAHUU INPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIbI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOI BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI U NMPUHLHUIBL: 3aK0H OMa, 3aKOHBI IIOCJIEOBATEIBHOIO U MapaJIEIIbHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKLUH, 3aKOH NPSIMOJMHENHOTIO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXPAaHEHUS DHEPIUHU, 3aKOH COXPAHCHUS HMIIYJIbCA, 3aKOH COXPaHEHUS
IEKTPUYECKOTO 3apsA/a, 3aKOH COXPaHEHMs MAacCOBOI'O YMCIIA, MOCTYJNaTsl bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpu 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHs (IpaHUIbI, OOJACTH)
PUMEHUMOCTH;

ONPEIENATh HAIIPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOIO MOJIS IPOBOJHUKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHna;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX H3MEPEHHMH: IIPU ITOM
dbopmynupoBath mpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(dbopMyIUpOBaTh BHIBOBI;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHMM: TIpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUZAE TAOIMI] U
rpa(uKoB, AeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;
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coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUUYMHBI U (POPMYIIHL,
HEOOXoAUMbIEe I €€ pelIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JOTHUYECKHA HEMPOTUBOPEUHUBYIO
LIETIOYKY PACCYKIECHUM C ONOpOM Ha HU3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  PEIIeHUMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTMH IS TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUU
U TPEJCTaBJICHUS Yy4eOHOW U HAYyYHO-TIOMYJSIpHON MHGOpMaIu, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyt0 HH(POPMAILIHUIO;

OOBSACHATH TPHUHIUMBI JEHCTBUS MAIUH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTarb B TpYIINE C BHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYIIbl, PALUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IIJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHWBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

Bocnurarte/ibHbII NOTEHIHAT y4e0HOTro npeaMera « DU3UKa» peajn3yeTcs ¢ y4eToM padoueii mporpaMMbl
BOCIIMTAHUA U NPEAyCMaTPUBAET:

YCTaHOBJICHHE TOBEPUTEIBHBIX OTHOIICHUN MEXIY YUUTEIEM U €r0 YUCHUKaMH, CIIOCOOCTBYIOIINX MO3UTUBHOMY
BOCTIPUATHIO O0yYarOUIMMUCS TPeOOBaHUM M MPOCHO yUWTEINs, MPUBICUYCHNUIO UX BHUMaHHS K 00CYX JIaeMON Ha
ypoKe HH(PpOpMallUK, aKTUBU3ALMH UX TTO3HABATEILHOM JESTEIbHOCTH;

MOOYK/ICHHE IIKOJbHUKOB COOJIIOAaTh Ha YPOKE OOIIECTPUHSITHIE HOPMBI TOBEACHUS, MpaBujiaa OOIICHUS CO
cTapmiuMu  (YYUTENsIMH) U CBEpPCTHUKAMHU  (IIKOJbHUKAMH), TPUHIMUIBI  Y4EOHOM  JUCIUIUIMHBI U
caMOOpraHu3aluy;

NpUBJICYCHHE BHUMAaHUS O0y4aromMXcs K IEHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypOKax SIBJICHM, OpraHu3alus
uX paboThI C OTYyYaeMOW Ha YPOKE COIMAIIBHO 3HAYMMON MH(pOpMaIeil;

UCITIOJIb30BAaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEN CO/IepkKaHUsI y4eOHOro MpeaMeTa Yepe3 JAEMOHCTPAIUIO JIETIM
MPUMEPOB OTBETCTBEHHOT'0, IPaXKJIAHCKOTO MOBEICHUS, Yepe3 MoA0O0p COOTBETCTBYIOLIUX 3ajad JJisl PElleHHUs,
poOJIEMHBIX CUTYaIIUM JIJIs1 0OCYKJICHHS B KJIacCe;

NPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (OpM paboThl 00ydarOmIUXCsl: TPYIIIOBOM pabOThl UM paboOThl B Mapax,
KOTOpBIE yuyaT MKOJbHUKOB KOMaHIHOM paboTe 1 B3aUMOJIEHCTBUIO C IPYTUMU JETbMU;

opranu3anus 1edcrTBa MOTHBUPOBAHHBIX U JSPYAUPOBAHHBIX OOYydYaIOIIMXCS HaJX HUX HEYCIEBaIOIUMU
OJTHOKJIACCHUKAMH, JAIOIIETO IIKOJIbHUKAM COIMAIbHO 3HAYUMBbIH OIBIT COTPYAHUYECTBA U B3aUMHON MTOMOIIIH.

10 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcsl
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Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

but6mmoreka [IOK

1.1 o 2
W3UKa U METOJbI HAYYHOI'O II03HAHUS hitps://m.cdsoo.rw/7f4 172

Hroro no pazneny 2

Paznea 2. MEXAHUKA

Bbubmunoreka LIOK
2.1 K
WHEMAaTHUKa S https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHbBI COXpPaHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2 1 1
3 OCHOBEI TEpMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bubmuotexa [JOK
' ®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Pa3znen 4. JIEKTPOIUHAMUKA
but6mmoreka [IOK
4.1 1 1
UISKTpOCTATH 0 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKHM TOK. TOKH B 12 1 bu6nuorexa [IOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41¢c97¢
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bubmunoreka LIOK

4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBoO JdaTa usyuyenust DJIeKTPOHHbIE
JacoB ndpoBbIe
Ne ni/m Tema ypoka i pp
oOpa3oBaTe/ibHbIE
Bcero
Ilnan dakr pecypchl
1 ®u3nka — Hayka o npupoje. Hayunsie | 01.09.2023 bubmmoreka [JOK
METOAbI MO3HAHUS OKPYKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Poab u Mecto du3uku B GOpMUPOBAHUH
2 COBpPEMEHHOM i)a HOM K(z I;I/IHEI,)I MUpa, B 1 bubmmorexa [IOK
P . i P Up ’ 05.09.2023 https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIeATEIbHOCTH JII0IeH
MexaHuueckoe JBMKEHUE.
3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubnuoteka [JOK
nBwxenus. [lepemenienre, CKOpocCTsb, 08.09.2023 https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
but6mmoreka [IOK
4 P i 1 12.09.2023
ABHOMEPHOE MPSAMOJIUHEHHOE IBHKCHUE hitps://m.cdsoo.rw/f0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 15.09.2023 bu6nuorexa LIOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e¢
6 CBoOomHoe majieHne. Y CKopeHue | 19.09.2023 bubmunoreka LIOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
. KpHBonHHenﬂuoe JBUXKEHME. [[BI)KEHNE 1 22.09.2023 Bu6muotexa [JOK
MaTepUAIIbHOM TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOcUTeNnbHOCTH | anues.
8 MNuepruanbHble cCHCTEMBI oTcueTa. IlepBrIit 1 bubmorera [IOK
pu - Liep 26.09.2023 https://m.edsoo.ru/ff0c3be8

3akoH HproroHa
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Macca tena. Cuina. [lpuanun

BOJIN3M TIOBEPXHOCTH 3eMITU

9 B . bubmuoreka [JOK
CYHEPHOIHINH CHIL. TOpOHUSaKOH 29.09.2023 https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOUKU

10 Tperuii 3akoH HeroToHa 111 03.10.2023 bu6nuorexa [IOK
MaTepHAILHBIX TOYEK o https://m.edsoo.ru/ff0c3be8

1 3aKkOH BCEMUPHOTO TsroteHus. Cuna 06.10.2023 bu6nuoreka [JOK
TsbKecTH. [lepBast kocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

but6mmoreka [IOK

12 Cuna ynpyroctu. 3akos 'yka. Bec Tena 10.10.2023 htins://m.odson.m/Af0c3e18

Cwuia tpenust. Koaddumuent tpenns. Cuna BuG 110K
noIMoTeKa

13 CONPOTHUBJICHUS NIPU JBWKEHUU TEa B 13.10.2023 hitps://m.cdsoo.ru/f0C376
JKUJKOCTH WJIH Ta3e o ]
ITocTynarensHOE U BpalaTesbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOIO Tela. bubnmoreka [JOK
MowmeHnT cunsl. [1nedo cumnsl. ¥YcenoBus 17.10.2023 https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa o
HNMnynsc MmaTepuabHOM TOYKH, CUCTEMBI

15 MaTepuaibHbIX TOYEK. MIMITysIbC CHITBI. Bubmuotexa [JOK
3aKOH COXpaHEHHs uMIyJibca. PeakTuBHOE 20.10.2023 https://m.edsoo.ru/ff0c43d6
JBUKECHHE o
PaGota u momrHOCTS cuibl. Kunetndeckast Eub 10K

. noIMoTEeKA

16 SHEprusl MaTepraabHON ToukH. Teopema 06 24.10.2023 hitps://m.cdsoo.r/f0e4502
U3MEHEHUN KHHETUYECKOH SHEPTruu T ]
[TorenumansHas sueprus. [loreHmansHas

17 SHEPrus ynpyro aeopMupOBaHHOMN bu6nuoreka [IOK
npykuHbl. [loTeHnManbHas SHeprus Tena 2710.2023 https://m.edsoo.ru/ff0c461a
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18

HOTGHI_II/Ia.HBHBIG 1 HCTIOTCHI M AJIbHBIC
cuibl. CBsA3b pabOThI HEMMOTEHIIUATBHBIX
CHJI C U3BMEHEHUEM MEeXaHUYEeCKOU SHEPTUu
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrun

07.11.2023

bubmmoreka LIOK

https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas pabota «lccrnenoBanme
CBSI3U pabOThI CHJIBI C H3MEHEHHEM
MEXaHUYECKOM YHEPTUH Telia Ha IPUMEpe
pacTsHKEHHS PE3UHOBOTO HKIyTa»

10.11.2023

20

KonTtponsHas pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

14.11.2023

bubmunoreka LIOK

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

17.11.2023

but6mmoreka [IOK

https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS U B3aUMOJACHCTBUS
YacTull BeuiecTra. Mojenu cTpoeHus
ra3oB, KUIKOCTEN U TBEPIBIX TEIl

21.11.2023

23

Macca monekyn. KonuyecTBo BemiecTsa.
ITocrosinHast ABoraapo

24.11.2023

24

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. lllkana remneparyp Llenbcus

28.11.2023

25

HNneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

01.12.2023

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPIUU JBUKCHUS
MOJIEKYJ. YpaBHeHUEe MeHeneeBa-
Knaneiipona

05.12.2023

bubmmoreka LIOK

https://m.edsoo.ru/ff0c511e
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08.12.2023

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanme
28 3aBUCHUMOCTH MEXy lTapamMeTpamMu 12.12.2023
COCTOSIHUSI Pa3pEKEHHOI0 ra3ay
29 N3omnporiiecchl B aeaabHOM ra3e u ux 15.12.2023 but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus TepMOAMHAMUYECKON
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUS.
30 KonuyecTBo TermioTs! u pabora bubmorexa [IOK
B P ) https://m.edsoo.ru/ff0c5952
HYTPEHHSISI DHEPTUS OAHOATOMHOTO 19.12.2023
UJeaNbHOTO ra3a
bu6mmoreka [IOK
31 B eIUIoneneaa 22.12.2023
HABL TETLIOTEpenati https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonnuecTBo TEMIOTHI pHU TEIIIONEpeayue bubmorexa [OK
. P PeAae. 26.12.2023 https://m.edsoo.ru/ff0c5¢36
AnrabaTHBIHN Tporecc
1 [lepBrlii 3aKOH TEPMOJUHAMUKH U €TO 09.01.2024 Bubmuotexa [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc
34 HeobOpaTumocTh IpOIIeCCOB B IPUPOIE. 12.01.2024 bu6nuoreka [IOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
15 [Tpunmun gevicteus u KIT/ TenmoBoit 16.01.2024 bubnuoteka [JOK
MAIITUHBI https://m.edsoo.ru/ff0c600a
36 [{uxcr Kapro u ero KITJT 19.01.2024
37 DKooruyeckue mpoodaeMbl 23.01.2024
TEIJIO3HEPTEeTUKU
13 O6o0matromuii ypok «MoneKysipHas 26.01.2024 bubnuotexa [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonTtponbHas pabora o teme

bubmunoreka LIOK
39 M .0
«Monexynipras pusnica. OcHOBb! 30.01.2024 https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapoobpazoBanue 1 KOHIEHCAITHS. 02.02.2024 bu6nuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
A1 AOcomoTHas 1 OTHOCI/I:FGJ'IBHaﬂ BIIAJKHOCTH 06.02.2024 bubnuoteka [JOK
BO3Ayxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
4 amop¢Hble Tera. AHU30TPONUS CBOMCTB bubmmoreka [JOK
KpHUCTaIoB. JKUIKHE KPUCTAILIIBI. 09.02.2024 https://m.edsoo.ru/ff0c6510
CoBpeMEHHbIE MaTepHUaIbI
43 [InaBneHue u KpuctaM3anus. Y 1enbHast 13.02.2024 Bu6muotexa [JOK
tertoTa riaBieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubmunoreka LIOK
44 y 6 16.02.2024
PABHCHHE TEMIOBOTO banarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Ten. DINEKTPUUECKUH 3apsi. 20.02.2024 bu6nuoreka [JOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bec
[IpoBOIHUKY, TUDIIEKTPUKHU U
46 n(fn HOBO HIfKI/I 3aK(I))H COXpaHEHUs Bubmmorexa [IOK
YHPOBOXHUKH. p 27.02.2024 https:/m.edsoo.ru/ff0c6bee
AJIEKTPUYECKOTO 3apsia
47 BSaI/IMOI[eUI/ICTBI/Ie sapﬂI[OBu. 3akoH KynoHa. 01.03.2024 bubmmoreka [JOK
To4euHblil JIEKTPUUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TIOJIS.
48 ITpuHIMIT CYNIEPHO3UIIAN JTEKTPUUECKUX bubmorexa HOK
p ULI yrep H B p 05.03.2024 https://m.edsoo.ru/ff0c6df2
nosier. JIuHum HanpsKEHHOCTH
49 Pabota cuit 371eKTpOCTaTHUECKOTO OIS, 12.03.2024 bu6nuoreka [IOK

ITorennuan. Pa3HOCTEH MOTEHIINAIOB

https://m.edsoo.ru/ff0c6100
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HpOBO[[HI/IKI/I " JUDJICKTPHUKU B

50 3JIEKTPOCTATHYECKOM I10JI€ bubmmorexa LIOK
p ) 15.03.2024 https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTb
N bubmuoreka [IOK
51 3 K 19.03.2024
FICKTPOCMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126

5 DneKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa. 22.03.2024 Bubmuotexa [JOK
DHeprusi 3aps>KEHHOr0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 Ha6opan>pHaﬂ pabora "H3mepenne 02.04.2024
JIEKTPOEMKOCTH KOHJEHcaTopa"

[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO

54 arnmapara, CTpyMHOro mpuHTepa.

DneKTpocTaTU4ecKast 3alInuTa. 3a3eMICHUE 05.04.2024
AIIEKTPONPUOOPOB
DIIEKTPUUYECKUI TOK, YCIOBHUS €T0

55 cymectBoBanus. [loctossHHbIN TOK. Cuna
toka. Hanpsxenne. ConpoTUBIICHHE. 09.04.2024
3akoH OMa a1 yyacTKa LEenu
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMELIaHHOE COEIMHEHHE MTPOBOIHUKOB. bubmmoreka [JOK
JlaGopaTtopHnas pabora «3yuenue 12.04.2024 https://m.edsoo.ru/ff0c 740
CMEIIaHHOTO COEANHEHUSI PE3UCTOPOB o

57 PaboTta 1 MOIITHOCTH ANEKTPUUECKOTO TOKA. 16.04.2024 bubmmoreka [JOK
3akoH [[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akoH OMa a71s TOJTHOH (3aMKHYTOI)

58 anekTpuueckoit nenu. Koporkoe bu6nuoreka [IOK
3ambikanue. JlabopaTopHas pabora 19.04.2024 https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C nctouHnka Toka 1 €ro
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BHYTPEHHETO CONPOTUBIICHUSD)

DneKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb CONTPOTUBIICHUS

59
METaJJIOB OT TEMIEPATYPHI. 23.04.2024
CBepxnpoBOAUMOCTb
60 DJIEKTpUUYECKUH TOK B Bakyyme. CBOIMCTBa 26.04.2024
3IEKTPOHHBIX MMYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U
61 IIpUMecHas MpoBOAUMOCTb. CBOICTBA p— bubmmoreka [JOK
n-nepexona. [loamynpoBoJHUKOBEIE 30.04.2024 https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIEKTPUUECKUI TOK B pacTBOpax U
6 pacIiaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK
DIIEKTPOIUTHYECKAS AUCCOIALIMSL. 03.05.2024 https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B ra3ax.
63 CamocTosITEbHBIN 1 HECAMOCTOSATEIbHBII bubmmorexa LIOK
07.05.2024 https://m.edsoo.ru/ff0c84ac
pazpsaa. Monnus. [1na3zma
DNeKTpUYecKue MPUOOPHI  YCTPOICTBA U
64 UX I fKanecxoei mfeHeHze I1)'[ aBHJIA bubnuoreka LIOK
p p - 4P 10.05.2024 https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
but6mmoreka [IOK
65 0606 i c) 14.05.2024
ODIIAIOTIIH YPOK «ICKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KoHnTtponbHast paborta mo Teme
66 «Qnekrpocraruka. [locTosHHbII bu6nuorexa [IOK
IEKTPUYECKUI TOK. TOKHM B pa3iM4HbIX 17.05.2024 https://m.edsoo.ru/ff0c8a8a

cpenax»
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67 PesepBHblit ypok. KonTponbHas pabora no ) 21.05.2024 Bu6muotexa [JOK
Teme "DNeKTpoauHaMuKa" o https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000IarONINiA YPOK O ) 24.05.2004 bu6nuoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Mpaxruyeckue i[:;jennﬂ :)l;l[()l:ll;(())li;feﬂbﬂble
padoThI padoTsI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOAeicTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MarsuTHO€ 1oJie TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexka [HOK
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnast pabora | | bubmmoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpoMarauTHas HHAYKIUs. [loTok 1

BEKTOpa MarHUTHOU uHAyKuuu. 31C
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WHIYKIHAU. 3aKOH AJIEKTPOMArHUTHOMN
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanne sSBICHUS
AJIEKTPOMArHUTHON MHYKIIAW»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAIHUTBI,
AEKTPOMArHUTHI, FIEKTPOABUTATENb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIOUOHHAA MCYb

10

O6o00maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAS WHIYKIIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHasE MHTYKIIUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHYECKUE
Kosebanus. ['apMoHnUeckue
KosnebOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebarenbubiit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KoJieOaHNs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexy MeXaHHYeCKUMH U
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHECHHS YHEPTUHU B HICAITLHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHUYeCKHe KoacOanus. Pe3oHaHc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYCOUJAJIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaAIPSKEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON IHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOrO TOKa,
JIMHUU 3JIeKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTPOSHCPIUU B HOBCGI[HGBHOﬁ
KHU3HHU

MexaHnuueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
2 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoKcTBa U ckopocTh. [lkana bubmorexa [TOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus
25 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
2 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
ToudeuHbIil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenpHblit bubmmoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlaGopatopnas pabora «M3mepenue bubmmoreka [IOK
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

MOoKaszaTeJisd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenue n3obpakeHuil B

30 muH3e. DopMyna TOHKOM JTUH3BI. bubmmorexa LHOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
JlaboparopHnas pabota
31 «HccnenoBannue cCBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L{er. JlTabopaTopras
pabora «HabmroaeHue aucnepcun
CBETa»
3 Wutepdepennus cera. Audpaxius bubmmoreka [IOK
ceta. [ludpakiuonnas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0ctf02e
15 OnTuyeckne MpruOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS
['paHUIBI TPUMEHHUMOCTH
16 KJIaccuueckoi MexaHuku. [loctynarsl bubmmoreka [JOK
CIIeIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHne BpPEMEHH U COKpaIlleHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0cta42
JUTHHBI
DHeprus U UMIYJIbC PESITHBUCTCKOM
38 yacTUIbl. CBSA3b MACChl C SHEPrUei 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsl TOKOS
39 Kontponbnas padota «OnrTuka. bubmuorexa [JOK
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI cIelIMANIBHON Teopun
OTHOCHTEIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyna [1nanka. Jneprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 10K
HOIMoTEKA
41 .0 A.T.
porosddexra. Ombrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq;)l(bti)OToaq);eKTa bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodaddekxra
Hasnenue ceera. Onwitsl [1. H.
43 JlebGeneBa. XMHYECKOE NEHCTBUE buGnnorexa LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTUYECKOE IPUMEHEHHUE:
44
¢dboTosrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKHUY https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [TOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJieab aToMa
Bbu6nuoreka [JOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0d0afa
Wznyduenne u niornomieHne GoTOHOB
48 i I/I}ll'Iqe exoe aTOMEIIH co H(()bro OBHS bubmorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
49 BonnoBbie cBOlCTBA yacTuil. BOJHBI bubmuorexa [JOK
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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ne bpoinst. KopnyckynsipHo-
BOJIHOBOM nyanu3M. CIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYUYCHUA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3JydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIE
OpPraHU3MBI

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBS31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. MeTronbl HaOMIOACHUS U
PErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyrastit cton «@yH1aMeHTalIbHbIE
B3auMOJIeCTBUS. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro He6a. Co3Besnus,
HpKI/Ie 3Bé3£[BI, IJIaHCTHhI, UX BUAHUMOC
nBrokenne. ConHeyHas cCUCTeEMa
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sueprun CosiHIa v 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTITABHOU
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHbIE
MIPEACTABIECHUS O IPOUCXOKICHUU U
spostronny CoJIHIA U 3BE3

58

Muneunsiii Ilyre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanakrtuke. I'anaktuku. Y€pHbie
IBIPBI B IIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbioro B3psisa.
PennkroBoe uznyudeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «21€eMEHTHI
ACTPOHOMUU U aCTPOPUIUKI»

62

Oo6o06maromuit ypok. Poib pusuxu n
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH cdepax AesaTeIbHOCTH
YeJoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
($U3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb
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¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 pu3nyecKon
KapTHHE MHpa

O6o06mraromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 001IEM

65 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IIPEICTABICHUN O IPUPOIE

66 PesepBHbIil ypok. MaraHutHoe mnoie. 1
DneKTpoMarHuTHast UHIYKIUS
PezepBHbiil ypok. Ontuka. OCHOBBI

67 CIIELIMATIbHON TEOPHUH 1
OTHOCHUTEIBHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 SHGI\EGHTBI};.IZZTPOHOMI/II/I u ! 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d 1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVIS1 YYEHUKA

YMK "Knaccuueckuit kypce" I'. 1. Msikues:

o ®uswuka. 10 xnmacc. YueOnuk. ba3oBelit u yriryOJI€HHBIN YPOBHHU.
Msikuies I'.51., ByxoBues b.b., Cotckuit H.H. / Ilox pen.
ITapdenTtreBoit H.A.

o ®dusuka. 11 kiacc. YueOHuk. ba3zoBeiii u yriayOaEéHHBIN YPOBHHU.
Msxumies ['.5., Byxosnes b.b., YUapyrua B.M. / Tlox pen.
[Tapdentnenoit H.A.

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

o @usuka. 10 knacc. ba3osblit 1 yrmyOnéunsiii ypoBHu. [loypounsie
paszpabotku (Caypos FO. A.)

o ®wusuka. [Toypounsie pazpabotku. 11 kmacc. ba3oBsiil u yriyOaeHHbIN
ypoBHu (Caypos 0. A.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmmoreka IIOK
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