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IIpn paspadorke pabGoueili nporpaMmbl MO Y4eOHOMY MpeAMeETYy
«@Pu3uka. ba3osblil ypoenb» 1ias 10-11 ki1accoB yYuThIBaJIMCh CJIEAYHOLIHE
HOPMATHBHO-TIPABOBbIE JOKYMEHTDI:
1.denepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanun B Poccuiickoit
denepauum».

2. ®enepanpHbid 3ak0H OT 19.12.2023 Ne 618-®3 «O BHECEHHMHM W3MCHCHUH B
®denepanbHbIil 3akoH «O06 o6pazoBanuu B Poccutickoit Deaepamum.

3. ®enepanbHbiii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHECEeHUM M3MEHECHUH B
®denepanbHbiil 3ak0H «O0 o6pazoBanuu B Poccuiickoit @enepanun.

4. Ilpukaz Munnpocsemenuss Poccun «OO0 yTBepxkaeHuu ¢deaepaibHOro
rocyZIapcTBEHHOTO 00pa30BaTENBLHOTO CTaHAApTa CPETHET0 OOIIET0 00pa30BAHUS
or 17 mas 2012 r. Ne 413 (B pen. Ilpuxaza Munnpocsemenuss Poccun ot
12.08.2022 Ne 732)

5. Ilpuxka3z Munnpocemnieauss Poccun ot 27.12.2023 Nel028 O BHeceHuu
U3MEHEHH B HEKOTOpble TMpuKa3pl MwuHOOpHAykKn u MuUHNIpOCBEIIeHUS,
kacatomuecsi OI'OC ocHoBHOro o001ero o0pa3oBaHUsST M CPEIHETO OOIIEro
obpazoBaHus".

6. [Ipuka3 Munnpocsemienus Poccuu ot 18.05.2023r. Ne 371 «O0 yTBepkaeHUH
dbenepanpHOi 00pa3oBaTEILHON MTPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUs».

7. llpukaz Munnpocsemenus Poccum ot 01.02.2024 Ne62 «O BHeceHuu
U3MEHEHUH B HEKOTOphIE Ipuka3el MuHnpocsemenuss Poccum, kacarommecs
denepanbHbIX 00pa30BaTENBLHBIX MPOTrPaMM OCHOBHOTO 00IIEero oOpa3oBaHUS U
CpeaHero o0IIero 00pa3oBaHUSM.

8.Ilpukaz Munnpocpenienuss Poccun ot 19.03.2024 N 171 "O BHeceHuu
W3MEHECHUM B HEKOTOpbIE NpHKa3zbl MuHHCTEpCTBA NpocBenieHuss Poccuiickon
®denepannu, kacarouecs (eaepaibHbIX 00pa30BaTENbHBIX TPOrPAMM HAYATBHOTO
oOmiero oOpa3oBaHUs, OCHOBHOTO 00IIEero oOpa30BaHUS M CPEIHETO OOIIEro
obpazoBanus" (3aperucrpupoBano B Muntocte Poccun 11.04.2024 N 77830)

9. IlocTranoBienue ' TaBHOTO TOCYAapCTBEHHOIO CAHUTApHOTO Bpaya Poccuiickoin
@enepaunn ot 28.09.2020 Ne 28 «O0 yrtBepxkaeHuM caHuTapHbix mpaBui CII
2.4.3648-20 «CaHUTapHO-YIUAEMHUOJIOTHUECKHE TPEOOBaHMUS K OpraHU3AIMSIM
BOCIIUTAHUSI U OOYYEHHMsI, OT/IbIXa U O3JJOPOBJICHUS J€Te U MOJIOICKI» (BMECTE C
«ClII 2.4.3648-20. CanutapHbie MpaBuia...»).

10. ITocTranoBnenue I’ maBHOroO rocyJapCcTBEHHOIO caHUTApHOTO Bpaua Poccuiickoi
Oenepanuu ot 28 suBaps 2021 r. No 2 «O0 yTBEpKI€HUH CAaHUTAPHBIX MPABHUI U
HopM CanlluH 1.2.3685-21 «l'uruenuyeckue HOpPMATHBBI W TpeOOBaHUA K
oOecrieyeHnio Oe30macHOCTH M (WiM) OE€3BPEIHOCTH ISl 4YejoBeKa (PaKTOpOB
cpeabl OOUTaHUSY.

11. IIpukaz Munnpocsemenuss Poccunm ot 21.02.2024 Nel19 «O BHecenuu
n3MeHeHnd B npwioxeHust Ne 1 u Ne 2 k IIpukazy Munnpocsemenus Poccun ot
21.092022 Ne 858 O06 ytBepxkaenun OITY, nomymieHHBIX K UCIOJIB30BAHUIO MPHU
peanu3ald HMMEIONIMX TOCYJAapPCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTeNbHbIX
OpOorpaMM HayajJbHOTO OOIIEro, OCHOBHOIO OOWIEro, CpeaHero OOUIero



oOpazoBaHuUs OpraHHU3aLUSIMHU, OCYILIECTBIISIFOLLIUMHU 00pa3oBaTeNbHYIO
JEATEIIbHOCTh M YCTAHOBJICHUS MIPEEIBHOTO CPOKA UCIIOIB30BAHUS UCKITIOUCHHBIX
Y4EOHUKOB.

12.  TIlpuka3  MunucrtepctBa  mpocBemieHuss  Poccuiickoir ~ ®Denepauuu

or 21.05.2024 Ne 347 "O BHeceHMM HW3MEHEHUH B NpHKa3 MUHHCTEPCTBA
npocBemenust Poccuiickoit depepamn ot 21 centsiops 2022 r. Ne 858 "OO6
YTBEPKJIEHUH (eiepaabHOro MepeyHs y4eOHIUKOB, JOMYIIEHHBIX K NCTIOIb30BAHUIO
IpU peain3allii WMEIONINX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX
OporpaMM  HA4yajJbHOTO OOILEro, OCHOBHOTO OOIIEro, CpeaHero OOIIEro
o0pa3zoBaHus OpraHU3aLHUsIMH, OCYIIECTBISIOIUMU 00pa3oBaTebHYIO
JeATeIbHOCTh, U YCTAaHOBJICHHUS MTPEACTHHOTO CPOKA MCIIOIh30BAHUS UCKITIOYEHHBIX

y4eOHUKOB"
(Bapeructpuponan 21.06.2024 Ne 78626)

13. Ilpuxaz  MunnpocBemenus Poccun ot 18.07.2024 Ne 499
"OO yTBepxkaeHUM (enepasbHOr0 TEepedHs JJIEKTPOHHBIX 00pa30BaTEIbHbBIX
pECypcoB, JIONYLIEHHBIX K KCHOJb30BAHHIO MPU peAIH3aUUMU  HMEOLIUX
rOCyJJapCTBEHHYIO aKKPEAUTAIIMI0 O00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO
00111ero, OCHOBHOTO 00111eT0, CpeiHero oomiero oopazoBanus" (3aperucTpupoBaHO
B Muntocte PO 16.08.2024 Ne 79172)

14.  Meroaudeckue  peKOMEHJAIMM MO  OOECIEUeHUI0  CaHUTApHO-
AMUAEMHUOJIOTMYECKUX TPEOOBAHUI MPHU peanu3aluu 00pa30BaTebHBIX MPOTPaMM
C NPUMEHEHHUEM JIIEKTPOHHOIO OOYyYEHMs M JUCTAaHLUHMOHHBIX 00pa3oBaTEIbHBIX
texHonorui (MP 2.4.0330-23 ytB. 29.08.2023 pykoBoautenem @DenepanbHO
CIIyO0Bbl TIO HaJ30py B cdepe 3amuThl NpaB MOTpeOUTeNned M OJIaronorydus
yesioBeka, [ maBHbIM canuTapHbiM BpauoM PD A 1O. [TonoBoit).

15. OcHoBHas oOpa3oBaTenbHas MporpaMma CpeIHero oO0Iero oOpa3oBaHMS
MAOQOY COHLI Ne 43 r. Tomcka.

16. IIporpamma pazsutust MAOY COII Ne 43 1. Tomcka.

17. YeraB MAOY COII Ne 43 1. Tomcka.



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHSI Ha YPOBHE CpeIHEro oOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOUM Mporpammel, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepasbHOW paboyell NPOrpaMMmbl BOCHUTAHUA WU
KOHLEINUMK TpernojaBanus ydeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Oopra"usanusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE NPOrPaMMBI.

CopepxxaHue mnporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (HOpMHUpPOBaHUE
€CTeCTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOydeHnu ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxoma. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHsl, a TaKkKe YUYUTHIBAET HEOOXOAMMOCTHh pealM3aliid MEKIPEeIMETHBIX
CBs3ell (U3MKU C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
OTIPE/CIISAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UMKU HA YPOBHE CpEIHEro oOIero
o0Opa3oBaHMsl, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMEeTHBIC, MpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 FOJJaM 00yUYEeHMUS;

e conepxaHue yueOHoro npenmMera «Puznka» 1o rogam o0yueHusl.

®duznka Kak Hayka O HaumOoJsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYMAsl B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatomeM Mupe. LIIkonbHbIN Kypc GU3HKK — CHCTEMOOOPa3yIOIIHii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBICHUN, H3y4aeMbIX XHUMHUEH, OMOJIOTHEH,
dbuzmdeckorr reorpadueit U acTpoHoMmuei. Mcronp3oBaHME U AKTUBHOE
npuMeHeHue (GU3MYEeCKUMX 3HaHUM  ONpeNensieT XapakTep U pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOEHUSA
KOCMOCA, TOJIyYEHHs HOBBIX MATEPUAIOB C 3aJaHHBIMH CBOWCTBAMHU WU JPYTHX.
N3yuenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa OO0ydarolmuxcs, B (GOpMUPOBAHUE YMEHHUH NPUMEHATH
HAy4YHbIA METO/I MMO3HAHMSI IPY BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEOBAaHUM.

B ocHOBy kypca (usuku s ypOBHS CpeaHEro ooOmiero oo0pa3zoBaHMs
MOJIOKEH pAll HUAeH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEMl Kypc SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3eioB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHON (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKU
o0bequHEH BOKpPYr ¢u3nueckux Teopuid. Bemymmm B Kypce sBiseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamms mpearnosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHUSA
buzuku ¢ pa3BuUTHEM OOIIECTBAa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIeMaMH.

Hoess  npuknaonou  nanpaenennocmu. Kypc dusukum mpeamnosiaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTMYECKHX MPHUIIOKECHUM
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyeTcs TOCPEICTBOM BBEICHUS AJIEMEHTOB
COJIepXaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM TMpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke O00CYXKIACHUs
npo0sIeM pallMOHATIBHOTO MIPUPOIOIIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

CrepHEBbIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMUpOBAHUE MPEACTABICHUN O
CTPYKTYp€ NOCTPOEHUSI (PU3HUECKOU TEOpHH, poiu (yHAAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O TMPUPOAE, TpaHULIAX
OPUMEHUMOCTH TEOpHUH, ISl OINUCAHMUS ECTECTBEHHO-HAYYHBIX SIBJICHUU W
IPOLIECCOB).

CHCTeMHO-AESATENbHOCTHBIA MOAXO0 B Kypce (PM3UKU pean3yeTcsl Mpexkie
BCEr0 3a CUET OpraHu3alUM SKCIEPUMEHTATBLHON AESITEIHLHOCTH O0YYarOUIUXCS.
Jlns  GazoBoro ypoBHSI Kypca (U3UKHM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JaOOpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOINIUN CIUCOK YUYEHHYECKUX
NpaKTHYECKUX paboT. BrlaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padorT,
OPOBOJAMMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4YacCTHUKaMU
00pa3oBaTeNbHOrO IIpollecca HMCXOAsl M3 OCOOEHHOCTEW IUIAaHUPOBAaHUS U
ocHameHus kKaOumHera ¢usmku. Ilpm  3ToM  oOecreuynBaeTCs  OBJIAJCHUC
00yJaronmMucs yMEHUSIMUA TIPOBOJUTH KOCBEHHBIC W3MEPCHHUsI, HCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bonbiioe BHUMaHME YHENSIETCS PEUICHUIO PAcYETHBIX M KaueCTBEHHBIX
3aaa4. [Ipu 3TOM 1 pacdyE€THBIX 3a7a4 MNPUOPUTETOM SIBIISIFOTCS 33Jladyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO, TTO3BOJIAIONINE TPUMEHITh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslienia Kypca, TaK W HHTETPUPYS 3HAHUSA U3
pPa3HbBIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
00OBbsACHEHHE TMPOTEKaHUs1 (U3MUECKUX SBJICHUW W TPOIECCOB B OKpYyKaromen
KU3HH, TpeOyromue BhIOOpa (U3MYECKOW MOJAENU JIA CUTYyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOeCledYeHH0 ydeOHOTro mpolecca 0a3oBbI ypOBEHb Kypca
(bu3KMKU HA yPOBHE CPEHEr0 00111ero 00pa3oBaHus JOJKEH U3y4YaThCs B YCIOBHIX
IpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOro IMKJa. B kaOuHere (uU3MKU HOIKHO OBITH
HE0OX0AMMOEe JIabopaTOpHOEe OOOpYJAOBAHME [Jis BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMme mo (U3MKe YUEHHUECKUX MPAKTHYECKUX PadOT M JEMOHCTPALIMOHHOE
06opyaoBaHUeE.

JlemoHCcTpaninoHHOe 00OpyJaoBaHUE (OPMHUpPYETCS B COOTBETCTBHHM C
IPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBAET ITOCTAHOBKY
NEPEUNCICHHBIX B TporpaMMe 10 (HU3UKE KIIOYEBBIX JICMOHCTpAIUd IS
UCCJICIOBAHMSI  M3y4YaeMbIX  SBJICHHA ©  TPOIECCOB, OJMIUPHUYCCKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe o0O0OpyJIOBaHHE [JII YYCHUUYECKUX TMPAKTUUECKUX padoT
dbopmupyeTcs B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JAByX oOydvaronuxcs. TeMaThuyeckue KOMILIEKThI
7a00paTopHOro OOOPY/IOBAHUSI JIOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaOOpATOPHIA.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUHU ABIISIOTCS:

e (QopmupoBaHHe HHTEpeca W CTPEMJIEHUS OOYYAIOMIMXCA K HAayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPUYCCKUX
CIHOCOOHOCTEM;

e Ppa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIC O3HAHUS U (DOPMUPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yjibTaTa HW3YUYEHUS
OCHOB CTPOCHUS MaTePUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SBICHHUS C HCIOJIb30BAHUEM
(bu3nUeCcKuX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHHE MNPEACTABICHUNU O PONH (PUMKU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne STUX Iieseld 00ecTieunBaeTCsl pelieHueM CIEeNYIoMUX 3a7a4 B

nporiecce u3ydeHus Kypca (GU3UKH Ha YPOBHE CPETHET0 00IIero o0pa3oBaHus:



e TMpuOOpeTeHHe  CUCTEMbl  3HAHUK 00  oOmUX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO (DU3HKY, DJJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATh TEOPETUYECKUE 3HAHUS IS
OOBACHEHHS] (PU3UYECKUX SBJICHUW B TMPUPOAEC U IS TNPUHATUA
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJlaHHON
duznuecko MOJIENbI0, 3ajlady, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3ganue GU3NUECKO MOJIENH, aJIEKBATHON yCIOBUSM 3aa4H;

e TMOHMMaHHUE (UBMYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIECCOB, X BIHMSHHS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(GU3NYECKUX IKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu UHGOpPMAIUH,
OTIpe/ieNIeHUs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3JaHHE YCJIOBUU JJI PAa3BUTHUA YMEHHH MPOCKTHO-UCCIEI0BATEILCKOH,
TBOPYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILETro
obOpazoBanust otBoauTca 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[IpennaraeMbrii B mporpamMme mo (QHU3MKE MepeueHb JTabopaTOPHBIX U
NPAaKTHUYECKUX paboOT SIBISIETCSA PEKOMEHIOBAHHBIM, YUYWTENb JellaeT BBIOOP
NpOBEJCHHUS JTa0OpAaTOPHBIX pPAOOT ¥ OMBITOB C YYETOM WHAMBHIYaIbHBIX
0COOEHHOCTEHN 00YyUaOIINXCS.



1. COAEP’)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 MO3HAHUA

duznka — Hayka o npuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAKOLIETO
mupa. Poib JKcnepuMeHTa Y TEOpUM B MPOLECCE TMO3HAHUS MPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux sBICHUM M TpolieccoB. HaydHbie TUIOTE3bI.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Pons u mMecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHUpPA, B IPAKTUYECKOMN AEATEIBLHOCTH JIFOJECH.

Jlemoncmpayuu

AHasioroBeie ¥ HUGPOBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTaTUYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JABUKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHUE MaTepUalbHOW TOYKH, UX MPOEKIMM Ha OCU CHCTEMBl KOOpIWHAT.
CnoxeHue nepeMenieHui 1 CJI0)KeHue CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOE nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH M NEpPEeMENICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOTHOTO MaeHUs.

KpuBonnneitHoe  nBukeHue. JIBUKEHHE  MaTEpUAIbHOM  TOYKHA IO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopoctb. [lepuoa u yacrora obpatenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4Yeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JNBWKEHUE CHAPSAIOB, LUEIHBIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WILTIOCTpAIls KMHEMATHUYECKUX XapaKTEPUCTUK
JBIKCHUS.

[IpeobpazoBanue ABUKEHUM C HCTIOJIH30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBuxeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO TaCHUSI.

Hanpagnenue ckopocT py ABUKEHHUH 11O OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABUXKEHHS C LEJIBbIO ONPENEIIEHUs MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOLICHHUS MEXAY NYyTSIMHU, MNPONAEHHBIMU TEIOM 3a
MOCJIEI0OBATEIbHBIE PpPAaBHBIE MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHHUS IIAPUKA B BI3KOU KUIKOCTH.

N3yuenue aBuxeHus Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  [amunes. IlepBeit  3axkoH  HeroToHa.
NuepryanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUJI MaTEPUAIIbHOM TOUKHU. TpeTuii 3aKkoH HbOTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuina Ttsoxectu. llepas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoabxkeHus, kadenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokosi. KoadduimeHnt tpenus.
Cuna conpoTHBIICHUS NPU ABUKEHUHU TEJIA B )KUJKOCTH WJIU Tase.

[TocTtynarensHOE U BpalllaTeIbHOE JIBHXKEHUE aOCOIIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEJIIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBug
paBHOBECUS TBEPAOTO TEIA.

TexHHueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHECHHUE: TMMOAUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHHE Macc B3aUMOJACHCTBYIOLIUX TEJI.

Bropoii 3akon Herotona.

N3smepenue cui.

CnoxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMarivm.

HesecomMocTts. Bec Tena npu yCKOPEHHOM MOBEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenue nBmkeHUs: Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pa3siie, OT uX JeGopMaIiuy.

HccnenoBanue ycioBHM pPaBHOBECHST TBEPAOTO TeEJd, HMEIOUIETO OCh
BpAILICHHUS.

Tema 3. 3aKonvl coOXpaneHus 6 MexaHuKe

Nmnynbe MarepualibHOM TOYKM (Tena), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbe cuiibl U WM3MEHEHHWE MMITYyJIbCa TeJla. 3aKOH COXPAHEHUsS HMMITyJibca.
PeakTnBHOE ABMKEHUE.

PabGora cuibl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUH.

ITorennmansHas SHEprus. ITorennuanbHas SHEprus YIPYyTO
nepopMupoBaHHON  TIpykuHBI.  [loTeHIManbHas  2HEpPrus Tejda  BOJM3U
MMOBEPXHOCTH 3EMJIU.

IToTeHnmanbpHbIC u HEMOTECHIINATbHbBIC CHJIBL. CBs3b paboTHI
HETIOTEHIHAIBHBIX CUJ C MU3MEHEHHUEM MEXAHWYECKOW SHEPTUM CUCTEMBI TEl.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)XEHUE.

[Tepexoa noTeHIMATBLHON PYHEPTUU B KHUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCONIIOTHO HEYNPYroro ygapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3n pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MouiekyasipHasi pu3uKa M1 TEPMOAMHAMMKA

Tema 1. Ocrno6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoynoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aMMOJIEUCTBUs YacCTHUL[ BeulecTBa. MoOJenu CTPOCHUsA Ta30B, KUJIKOCTEW U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieniel. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemiectBa. [ToctosiHHas ABoranapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETHYECKOW TEOPUH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mmepa
CpelHEM KHWHETUYECKOM JHEPruM TEIUIOBOTO JBWXEHUA dvactui] raza. Illkana
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MeHaeneeBa—KnanenpoHa.
3akoH /lanbroHa. M3ompolieccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHMUIA.

OnpiThl 110 AU(GY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JTBUKEHUS.

Mopens onsita llITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOCHUCTBHUSL.

Mojenb, WUTIOCTpUPYIOIIas MPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS WJACAJIBLHOrO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenre maccbl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUU
00bEMa KOMHATBI, JABJICHUS U TEMIIEpATyphl BO31yXa B HEM.

HccnenoBanune 3aBUCUMOCTH MEKY apaMETPaMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonnHaMuueckass cucrema. BHYTpeHHSs JHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIocoObl €€ u3MeHeHusl. KonuuecTBo TemioTel u padorta. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  MACaNbHOrO  rasa. Buasl  Temionepenayw:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3Iy4YeHUE. Y JEIbHAS TEIJIOEMKOCTh BEIIECTBA.
KosmuecTBo TennoTsl npu TeIIoneperaye.

[lonsitne 06 anuabatHOM mpouecce. llepBblif 3aKOH TEPMOIWHAMUKH.
[IpumeHnenne mepBOro 3akOHa TEPMOJMHAMHUKH K Hu3omporeccam. ['padudeckas
UHTEepIpeTanus paboThl rasa.

BTtopoii 3akoH TepmoauHaMuku. HeoOpaTuMOCTh MPOLECCOB B MMPUPOJE.

TennoBble  mamwHbl.  [IpyHOMIBL ~ EMCTBHUS ~ TEIJIOBBIX  MalllWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoapGUIUEeHT Moi1e3H0To
nericTBus TeruioBord MammHbL. [lukn KapHo u ero kosdduimeHT mosie3Horo
JENUCTBUS. DKOJIOTHYECKUE TIPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckne yCTpoOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEW SHEPTUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEMCTBHEM CXAaTOro BO3[yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MmyTEM TpeHusl (BUICOAEMOHCTPAIHS).

N3menenune BHyTpeHHEH SHEpPTrUM (TeMIlepaTyphl) Telia MpU Terionepeaye.

OnpiT 1o aanabaTHOMYy pACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u koHjaeHcanusa. Mcmapenre u kumnenue. AOCOTOTHAS U
OTHOCUTEJIbHAS BIAXKHOCTh BO31ayxa. HacelmeHHblid mnap. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpemeHHble Martepuainbl. [lnaBnenuwe wu
KpUCTaJTM3alus. Y aeabHas TerioTa miasienus. Cyonumanus.

YpaBHeHue TEII0BOro 0anaHca.

TexHu4yeckre yCTPONCTBA W NPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHUAJIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

Cnoco0bI u3MepeHus BIaXKHOCTH.

Hab6nronenne nHarpeBanust v MIaBJIEeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mMepenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JinekrpoauHaMuKka
Tema 1. Inekmpocmamuxa
OJNIeKTpU3alMs TeJl. OJJEKTpUYECKuM 3apsa. /JlBa Buaa dIEKTPUYECKUX
3apsiaoB. 1IpOBOIHMKHK, IOUANIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsAa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYedHBIN AJNEKTPUUECKUI 3apsi.
OnekTpudeckoe mnojie. Hanpspk€HHOCTR  dnekTpuueckoro  mods.  [IpuHiun



CYIIEPIIO3ULINMU DJIEKTPUUECKUX ToJeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUYECKOIO
TIOJIAL.

PaGora cun  oanekrpocrarudeckoro  moisa.  [lorennuman.  Pa3sHocTh
IOTCHIMAJIOB. [IpOBOAHUMKM W JUDNEKTPUKKA B BJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoémMKkocTb. KoHaeHcaTop. DNeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsyKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTPOKUCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEL.

[IpoBOIHMKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH ILIOCKOrO KOHJAEHCAaTOpa OT IUJIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUAIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHIEHCAaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpsoxkenue. 3akon Oma 1 yyacTka LENN.

OJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBHOE CONPOTUBJIEHUE BELIECTBA.
ITocnenoBarenbHOE, NApaLIENBHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
AIEKTPAYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa.
3akoH Oma JJ1s TOJTHOM (3aMKHYTOM) 3JIeKTpr4YecKoi nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEPXIPOBOJUMOCTb.

DIIeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBOAHHKH. CobOcTBeHHas 151 MIPUMECHAS ITPOBOJIUMOCTD
noJynpoBoaHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHI TOK B  pacTBopax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIU3.



DJIEKTpUYECKHl TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Momuus. [1nazma.

TexHHuecKue yCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYHTPOBOIHUKOBBIN 1101, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHne cuiibl TOKAa U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJAHUKOB OT JUJIMHBI,
IUTOLIAAH TMONIEPEYHOr0 CEYECHUs U MaTepHaa.

CMelaHHOE COeTMHEHHE POBOJIHUKOB.

[IpsiMmoe wu3MepeHHe >NeKTpOoABMKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTH COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTS BO3yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTD IUOA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3y4yeHune cMEeIaHHOro COeMHEHUST PE3UCTOPOB.

N3mepenne 37MeKTpOABUKYILIEH CHIIBI MCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue snexrposusza.

MesxnpeamMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce oCylecTBIsE€TCS C
y4E€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMHM MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Ireorpa(uu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYyYHOIO
NO3HAHM: SIBICHUE, HAy4YHbIH (akT, rumores3a, Qu3uMveckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOCHHUE, IKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHEe CUCTEMBbl ypaBHEHWM, JuHEHHas (yHKLHS,
napaboma, runepOosna, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocusa: mexanudeckoe JBHKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BUABI TEIUIONEpENayH, TEMIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJSIpHAas Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TEN, >KUIKOCTEH M



ra3oB, SJIEKTPHUUYECKHE CBOMCTBA METAJIOB, AJEKTPOJIUTHUYECKAsT AUCCOIMALUS,
rajbBaHUKA.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUe IBWIKEHUU C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKe (pakera, BOJAOMET U JPYyTHE), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOouHa, ObITOBOW XOJIOAMJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYWHBIN IPUHTED, AIIEKTpOHArpeBaTEIbHbIC npuOopkI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DinekTpoauHaMuKka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[TocTtossHHBIE ~ MarHuThl.  B3auMomeucTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mnosne. Bexkrop MarHutHOM uHHAYKUMH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJied. JIMHUM MarHUTHOM MHAYKIMU. KapTWHa NMHUN MarHUTHOM
WHIYKIWH T0JI IOCTOSHHBIX MArHUTOB.

MarauTHOe TMOJi€ TNPOBOJHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOrO TOJISI JUIMHHOTO MPSMOr0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneicTsre NpOBOIHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJyJIb U HAITPABJICHUE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaBJIeHUE. [[BUKEHHE 3apsIAKEHHON YaCTHIIbI
B OJTHOPOJIHOM MarHuTHOM mosie. Pabora cuier Jlopenna.

SBneHne dyeKTpoMarHuTHOM MHAYKUMU. [IOTOK BeKTOpa MarHWTHOU
UHAYKUUU. OJEKTPOJABIDKYIIAs CUIa HMHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu @apanes.

BuxpeBoe nsnexkrtpuueckoe 1osie. DJEKTPOJABMKYILIAS CUJIa HHIYKIUU B
IIPOBOJIHUKE, JBWKYILEMCS IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMHU. OJIEKTPOABWXKYILIAS CHJIA
CaMOMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckue yCTpOHMCTBA M IPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIC
MarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTrATEIb, YCKOPUTEIN DJIEMEHTapPHBIX
YaCTHUIl, MHAYKIMOHHAs 1€Yb.



Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YyKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIUM MAarHATHOTO TOJIA.

B3aumopericTre 1ByX IPOBOJHUKOB C TOKOM.

Cuia Amnepa.

HenctBue cuibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON MHYKIHH.

[IpaBuio Jlenua.

3aBUCUMOCTh JJIEKTPOJIBUAKYIIEH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBrieHME CaMOUHYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHrne MarHuTHOTO MOJIs KaTYLIKU C TOKOM.

HccnenoBanune nelcTBUSI MTOCTOSSHHOTO MAarHUTA Ha pAMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHYKIMH.

Paspnen S. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbIE KONEOAHUA

Konebarenbnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
IMapmonunyeckue xonebanus. [lepuon, wactora, amrumryna u (aza KosieOaHUU.
[IpyxuHHBIM MasATHUK. MaTeMaTU4eCKUM MasATHUK. Y PaBHEHUE TAPMOHUYECKUX
kosnebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJieOaHUS B
ucaibHOM KOJIeOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHUYEeCKUMHU U
ANEKTPOMAarHuTHEIMU KosiebanusiMu. Dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPTUU B UJI€ATHHOM KOJIe0aTEeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KoneOaHusX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyK/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennbiii  TOK. CUHYCOMIAJNBbHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIPsKECHUS.

Tpancpopmarop. [IpousBoacTBO, nepegadya U NOTPeOICHUE DIEKTPUUECKON
SHEPruM. JKOJOTUUECKUE PUCKHU TPU MPOU3BOJICTBE AJIEKTpodHepruu. KymnbTypa
WCTI0JIb30BAHUSA 3JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: DIIECKTPUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, IMHUM JJICKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeNbHOW CHUCTEMbI (TIPY>KUHHBIN WM
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3aryxarommx KojieOaHHH.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOAHMIA.

Hab6nronenue pezonanca.

CB0OOIHBIE IEKTPOMATHUTHBIE KOJICOAHNS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1OCHENOBATENBHOM COEAMHEHUU PE3UCTOPA, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenps TMHUY ANEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnegoBanue 3aBUCUMOCTH TIEPHOJIa MabIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nNEpEMEHHOr0 TOKa B LENH W3 IOCIEAO0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmMpoMaZHUMHbLE 0JIHbL

Mexanuyeckue BOJIHBI, ycioBus pacnpoctpaHeHus. llepuon. Ckopocthb
pacnpocTpaHeHuss M JuHA BodHBL. [lomepeuHble W MPOJOJIBbHBIE BOJHBI.
WNurepdepenuus u audpakuns MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS M3JTYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomaruuTtHoil BoaHe. CBoMcTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJIsSpU3auns, AUPpaKuus,
uHTeppepeHius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[Ilkaya 371€KTPOMarHUTHBIX BOJIH. [IpUMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3K U TeneBUAcHUA. Pannonokanus.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHHuecKkrue yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPAa3ByKOBas [MAarHOCTHKa B TEXHHKE M MEIMILIMHE, panaap,
pamuonpuéMHHEK, TEICBU30D, aHTeHHA, Tenedor, CBU-meus.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPAHEHUE TOTIEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOGmtomieecs Teao Kak HICTOYHHK 3BYKa.

Haburoienne otpakeHus: U MpeoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nuntepdepernm u qnudpakiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmroneHne cBsi3u IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW H
4acCTOTOU KOJIeOaHMiA.



UccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHue,
pesioMIIeHHUE, MOoJIspu3anus, Tudpakivs, UHTephepeHITus.

Tema 3. Onmuxka

['eomerpuueckas onruka. IIpsAmoiMHENHHOE pacnpoOCTpaHEHHUE CBETa B
OIHOPOJHOM cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3akoHbI OTpakeHus cBera. [locTpoeHne m3o0pakeHu B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CioxHbli coctaB Oesnoro cera. L[Ber.

ColOuparomie © pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosTHUE W ONTHYecKas cuia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOMparolux U pacceuBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. YBelUYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BonnoBast ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HMudpaknus cBera. JudpakiuonHas pemérka. YcCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMyMOB TIIpM NaJ€HUM MOHOXPOMAaTHYECKOTO CBETAa Ha
IU(PAKLMOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OnTHKa, TU(PPaKIMOHHAS PEIIETKA, TTOISIPOUI.

Llemoncmpayuu

[IpssmonuHeliHOE pacHpOCTPaHEHUE, OTPAKEHHE U IPEIOMIIEHHE CBETA.
OnTuueckue mpruOOPHI.

[TomHOE BHYyTpEHHEE OTpaxeHne. Moaenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopnenn MUKpOCKoOIa, TEIECKOIIA.

Habmonenue narepdepeHIum cera.

Hab6nronenue nudpaximm cBera.

Habmronenue nucnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydenne cnekTpa ¢ MOMOIIBI0 AUMPAKITMOHHON PEIIETKY.

Habmronenue monsipu3anum cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3mepenue nokasaresns NpesioMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.
Hab6nronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI CIEHUAIBHON TEOPUH OTHOCUTEIHLHOCTH

['panuupl  NpUMEHHMMOCTH  KJIacCHueckoM — MexaHuku.  [locTtynatel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIMI OTHOCUTENBHOCTH DWHILITEWHA.

OTHOCHTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEMJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUE U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHs
IIOKOSI.

Pasznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®ortonsl. opmyna [lnanka cBs3u s3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC PoToHA.

OtkpsiTue u uccnenoBanue porodddexra. OnbiThl A. I'. CtoneroBa. 3aKoHbI
dboTodddexra. YpaBHenue DiinHmreitHa s porosrddekra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceera. OnwiThl I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOMCTBA M NPAKTUUECKOE MpUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, COTHEUHAs: OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®oTordhhHeKT Ha YCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIHETO (HOTO3PdeKTa.

Cseroauon.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -H4acTHII.
[lmanerapnas mogxenb aroma. Ilocrtynmatrer bopa. U3nydyenue u morjomnieHwue
(GOTOHOB TpW Mepexojie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroil. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactuil. Bonusl e bpoiisa. KopnyckynsipHO-BOJITHOBOM
JTyau3M.

CHoHTaHHOE U BBIHYXICHHOE U3Ty4YCHHE.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), 1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monens onbiTa Pesepdopna.
OnpeneneHne JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue nuHeyaThIX CIIEKTPOB U3ITyYECHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol
Habmronenue nuHeyaToro crekrpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTBI, JI0Ka3bIBAIOIIUE CI0XKHOCTh CTpOeHUs sAnapa. OTKpbITHE
pagunoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3inydeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHs.
Bisinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHnas monens supa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.
Anbda-pacnaa. OJNEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B siipe. SAnepubie cuibl. Jlepekt Maccol sapa.
SnepHble peakuuu. JleneHne U CUHTES sIep.
Anepuwiii peakrop. Tepmosinepusiii cuHTe3. [IpobGiieMbl W TEPCHEKTUBHI
AIEPHON DHEPTETUKHU. DKOJIOTUUYECKHAE ACTIEKTHI IAEPHON YHEPTETUKMU.
DneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
Meroabl HaOMIOAEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
®dyHaaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3nUYecKoi KapTUHBI MUPA.
TexHu4yeckue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, sinepHblil peakTop, aToMHas 0oMoa.
Llemoncmpayuu
CuéTunK MOHU3HUPYIOIMX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanue TpeKoOB YacTuIl (110 TOTOBBIM oTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPUIUKH
Dranbl pa3BUTHUs acTpOHOMUU. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMHUM.

Bun 3Bé3nnoro Heba. Co3Be3ausi, sSpKU€ 3BE3[BI, IUIAHETHI, UX BHIMUMOE
IIBUOKCHHE.

CoitHe4uHas1 cucTeMa.

Connue. ConHewHast akTUBHOCTh. Mctounuk sHeprunm ConHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpaibHBIM Kilacc —
CBETUMOCTBY». 3BE3NIbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» JUIsl 3BE3J TJIAaBHOW MOCJEA0BATEILHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE TMPEJICTABICHUSI O MPOUCXOKAECHUU U 3BoJoIuu CosHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii [TyTe — Hama T'amaktuka. Ilonoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PemmkToBOE M3ITydeHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMHUH.

Vuenuuecxue nabnooenus

Ha6nronenus HeBOOPYXEHHBIM TJIA30M C KCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH JJIsI OTPE/IeSICHUsI TI0JIOKEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CeBEpHOro MOJIyIIapHs U IPKUE 3BE3bI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro I1yTu.

Oo6o01maroiiee NOBTOPEHNE

Ponp Qusuku u acTpoHOMHU B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NesaTebHOCTH YEI0BEKa, POJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOUM HAyYHON KapTUHE MHUPA, poJib (PU3UUYECKON TEOpUHU
B (OpPMUpPOBAHUM TMPEJACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
bu3nYecKor KapTUHBI MUpa B OOILEM PSITYy COBPEMEHHBIX €CTECTBEHHO-HAaYyYHBIX
MPEJICTAaBICHUN O IPUPOJIE.

MexknpeamMmeTHble CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisiercs ¢
YYETOM COJEPKATEIBbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHd MAaTEMaTHUKH,
OMOJIOTUH, XUMUH, reorpa(uu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4HOIO
MO3HAHUS: SIBICHHE, HAy4HbIM (akT, rumnoresa, (unMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelIeHWE CUCTEMBl YPAaBHEHHMM, TPUIOHOMETPHUYECKHE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPHl M MX IMPOCKIHUH HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IIPOU3BOHBIC DJEMEHTAPHBIX (YHKIUMH, TPHU3HAKH TOJ00US TPEYTrOJHHUKOB,
ompeeseHUe TUIONIAIN IIIOCKUX (GUTYp U 00bEMa Tell.

buonocusn: »nekTpuueckue SBICHHS B JKMBOW MPHUPOJE, KoJieOaTeabHBbIC
JBU)KEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW NPUPOAE, NECUCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHUE ATOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTypa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHAJIN3.



l'eocpaghua: wmarHWTHBIE TIONMIOCA 3EMIIM, 3aJIeKM MAarHUTHBIX Py,
dboTochEMKA 3eMHOM IMOBEPXHOCTH, TIPEJCKa3aHUE 3eMJICTPSCCHUM.

Texnonocusa: NWUHUU DJIEKTPOIEpenady, TEHEpaTop IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTE)Ib, WHAYKIMOHHAA I€4b, pajap, PaadoONpUEMHUK, TEIECBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAas ONTHKA,
COJIHEUHas OaTapes..



2. INIAHUPYEMBIE PE3YJBbTATBbI OCBOEHHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha YpPOBHE CpEIHETO OOIIEro
oOpa3zoBaHusi (0a30BbIM YypOBEHb) JOJKHO OOECHEUYHUTHh JTOCTUKEHHE CIIETYIOIIUX
JMYHOCTHBIX, METAMPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIILHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO mpenmera «Du3nukay TOmKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TMO3WIUEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllNi, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO O0OIIEeCTBa, PaCIIMPEHUE KU3HEHHOTO
ONbITA U ONbBITA JEATEIBHOCTH B MPOLIECCE PEaIu3alui OCHOBHBIX HAIlpPaBJICHUU
BOCIIMTATEJIbHOM JAEATENBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETOBEUYECKMX T'YMaHHCTHYECKHX U
JNEMOKPAaTUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECaX TIPaXKAaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOM OpraHu3alluy;

YMEHHE B3aUMOJICMCTBOBATH C COLUAIIbHBIMUA UHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMUA U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUNCKOU Ipa)X1aHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUXECHUSIM
POCCUNCKHUX YUEHBIX B 00JIACTH (PUBUKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO Oy TIyIIIETO;

4) 3CTeTHYeCKOT0 BOCITUTAHUSI:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIKOYasi 3CTETUKY HAYyYHOTO TBOPYECTBA,
OpUCYLIEro (PU3NYECKOI HAYKE;

5) Tpy10BOTr0 BOCHIUTAHMS



MHTEpPEC K pa3iuuHbIM cdepam mpodhecCHOHATBHOW JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOUN M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI,

TOTOBHOCTBH U CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHHIO B 00JaCTH
(bu3KMKY HA TPOTSHKEHUU BCEH JKU3HM,

6) 3K0JIOrM4ecKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh JKOJIOTMYECKOU KYJIbTYpPhI, OCO3HaHUE TIJI00aIHLHOTO
XapaxkTepa dKOJIOTUYECKHUX MPOoOIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKpPY KAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBRA,;

pacuIMpeHre OMbITa JIEITEIbHOCTH SKOJOTUYECKON HAMpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH TI0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSL, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUCCKON HAYKHU;

OCO3HAaHWE IIEHHOCTH HAYYHOW JACATEIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHUs  (U3MKH  OCYIICCTBJIATH  TNPOSKTHYID M HCCIEAOBATEIIbCKYIO
NEeATETbHOCTh HHIUBUIYAJIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jjoruueckue J1eicTBUA:
CaMOCTOSITENIbHO  (popMyiupoBaTh U aKTyalIM3UpOBaTh  MIPoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNEeNATh UENU JCATEIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHHUS
BBISBJISAITH  3aKOHOMEPHOCTM U MPOTUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a HMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIEITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKHU MOCIEACTBUIN JEATEIIbHOCTH;
KOOPAVMHUPOBaTh M  BBHIMIONHATH pabOTy B YCIOBUSX  PEATBHOrO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBare/bCKHe el CTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATHUSMU U METOAAMHU
(u3HUeCKOl HAyKU;



BJIQ/ICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIBCKON W MPOSKTHOMN NESITEILHOCTH
B 00siacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TMOUCKY
METOJIOB pelIeHusl 3a/iady (PU3UYECKOTO COJIepKaHUsS, TPUMEHEHUIO Pa3INYHBIX
METO/IOB [TO3HAHMS;

BJIQJIETh BHUJAMH JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO W TMPHUMEHEHHI0O B Pa3jIMYHBIX YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE ITPH CO3JIaHUH YIeOHBIX IPOSKTOB B 00JIaCTH (DU3HKH;

BBISIBJISITh  TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIICHHs, HaXOJWUTh apryMEHTHhI IS JI0Ka3aTeIbhCTBa
CBOMX YTBEPKJICHHUIA, 3a71aBaTh MTAPAMETPHI M KPUTEPHUH PEIICHUS;

aHAIM3WPOBATh TIONYyYEHHBIE B XOJ€ pEHICHUS 3a7adyd pe3yJIbTaThl,
KPUTHUYCECKH OICHUBATH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOU
NEeATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUYECKYIO 00JacTh
KU3HEICSITCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PAa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI M 33/1a4UH, JOITYCKAIOIINE albTePHATUBHBIE PEIICHUS.

PabGora ¢ ungopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJydeHHs] WHPOpMAIU (HU3HUECKOTO COACPKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IOWCK, aHAJW3,
CUCTEMAaTH3aIMI0 W WHTEPIpPETaui0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (GopM
IIPEICTABIICHNS,

OIICHUBATh JOCTOBEPHOCTHh MH(GOPMAIIHH;

UCIIOJIB30BaTh  CPENCTBa  WH(DOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTWIA B PEUICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a1a9 ¢ COOJIOJICHMEM TPeOOBAaHWM JSPrOHOMHKH, TEXHHUKH OE30IaCHOCTH,
TUTHEHBI, PECypCOCOEpeKEHUs, TMPaBOBBIX H OJTHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCTHl (U3MUECKOTO COJACPKAHUS B PA3IUYHBIX (PopMarax C
y4€TOM Ha3HAYCHUS WH(DOPMAIUU U TICJICBOM ayIUTOPHH, BEIOMpAsi ONITUMAILHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJIU3aIUH.

KoMMyHHKaTHBHBIE YHHBEpPCcAJIbHbIE YUeOHbIe 1elicTBUS:
OCYLIECTBIISATh OOIIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOH AESATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyallud M  CMSI4ath
KOH(DJIUKTBHIL;



pa3BEéPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHUS C HCIIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIAYaIbHOU
paboTHI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXkJI0r0 4ieHa KOJIJICKTHRA,

NPUHUMATh  [eJM  COBMECTHOM  JICATENbHOCTH, OPIraHW30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUSA MO €€ JOCTH)KCHHUIO: COCTABJIATh IUIAH JICHCTBHH,
pacmpenessTh pojid ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pPe3yJIbTAThI
COBMECTHOM pabOThI;

OLICHUBATh KAaueCTBO CBOErO BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMaHIbI B
OOIIHI pe3yNIbTaT 1o pa3pabOTaHHBIM KPUTEPHSIM,

npejyiaraTh HOBBIC IPOCKTHI, OICHWBATh WU C TO3UIMH HOBHU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTHBHOE CTPATEIMUYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaLUAX, IPOSIBIIATH TBOPYSCTBO U BOOOPAKCHHE, ObITh HHUIIUATHBHBIM.

PerynsiTuBHbIE YHUBepPcaJbHbIE YUeOHbIE NeliCTBUSA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBbHYIO JIESITEIIBHOCTh B 00JacTH
GuU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYITUPOBATH
cOOCTBEHHBIE 3aa4H;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEHICHHS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTHYECKOW pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacImpsaTh paMKH y9e0HOTO MpeMeTa Ha OCHOBE JTUYHBIX MTPEAMOYTCHUN;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO W MPOSBICHUIO J3PYIUIIMH B 00JIaCTH
(U3MKH, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIHOHATbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQJICTh  HABBIKAMHM  IIO3HABATEILHONH  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBUH ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAHHUI;

WCIIOJIB30BaTh MPUEMBI pe(PIICKCHH IS OIIEHKH CUTYyalluu, BEIOOpa BEPHOTO
pEIICHMUS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEIIEHUS IO HX
CHUXEHUIO;

OpUHUMATh MOTHBBI W apryMEHTBhl APYTMX TIPH aHalu3e pe3yJbTaToB
NeSTeTbHOCTH,

IPUHUMATH ce0s1, MTOHUMAsi CBOM HEJIOCTATK! U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TpPU aHaIu3e pe3yIbTaToB
JIeSITEIIbHOCTH,

pHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce nocTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS TPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro oOImero ooOpa3oBaHus Yy OOyYarolmuxcs
COBEpPIIICHCTBYETCS IMOIIMOHAILHBIH WHTEIJICKT, IIPEeITOJIarAFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOITMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAIBLHOU CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHE, CIIOCOOHOCTh aAanTUPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTHKCHHIO TSI U
yCrexy, ONTHMHU3M, WHUIMATHBHOCTH, YMECHHE JICHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOXKHOCTEH;

AOMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YUYUTHIBATH €r0 TMPH OCYIIECTBICHWHU OOIIEHUSA, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITFOUAOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peraTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K kxonny oOyuenuss B 10 kjacce mnpeaMeTHblE pPe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOU KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHULBI MPUMEHEHUS H3YyUYEHHBIX (PU3MYECKHX MOJENeil:
MaTepHualibHas TOUKa, MHEpLUUaIbHasl CUCTEMa OTCUETa, aDCOIOTHO TBEPIOE TEIIO,
UJICAIBHBIN Ta3, MOJIENIM CTPOCHUS Ta30B, )XKUAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3aps]] P pelIeHNH PU3NYECKUX 3a]1ay;

pacno3HaBath (GU3UYECKUE SBIICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOPUH CTPOCHUS BEIIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBWKEHUE 10 OKPYXHOCTHU, HHEPIHs,
B3auMoJiericTBre Tei, nuddy3us, OPOYHOBCKOE JTBUKEHHUE, CTPOCHUE KUIAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HAarpeBaHUU (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHUE, UCIIAPECHHE, KOHAECHCAIMs, IUIABIEHUE, KpUCTAILIM3AlUs, KUIICHHE,
BJIQXXHOCTh BO3/yXa, MMOBBIIICHHUE JAABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHMS Ta3a B HM30Mpolieccax,
ANIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsIOB;

OMHCHIBATh MEXAaHUYECKOE JIBIIKCHHE, HCMOIb3ys (PU3NYECKUE BEIIUYUHBI:
KOOpJIMHATA, MYyTb, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMITYJIbC TeJla, KUHETUYeCKasi dHeprusi, MOTCHIMAJIbHAS DHEPrusi, MeXaHuuecKas
paboTa, MexaHWYecKass MOIIHOCTb; TP OINHCAHWU TMPABWIHHO TPAKTOBATH
(bu3MUeCKNil CMBICT HUCIHOJIb3yeMbIX BEJIMYMH, WX OO0O3HAUEHUS M EIUHHUIIbI,
HAXOJUTh (OPMYJIbl, CBA3BIBAIOUIME NAHHYIO (U3HYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJ M TEIUIOBBIC SBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIIMYMHBIL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsl XaOTUYECKOTO JIBIXKCHHUSI MOJICKYJI, CpeAHEKBaApaTuIHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThl, BHYTPEHHSs 3HEprus, pabora rasa,
KOd(DPUIIMEHT TMOJe3HOr0 JACHCTBHUS TEIUIOBOIO JIBUTATENsl; MPU ONHUCAHUU
NpaBUJILHO TPAKTOBaTh (DU3UYECKUM CMBICI HCHOJB3YyEMbIX BEJIMYMH, HX
0003HAYEHUs U EIWHUIBI, HaXOJIUTh (QOPMYJbI, CBS3BIBAIOIINE JITAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMU BEJIMUYUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHHSI (IIPOLIECCHI), UCTIONb3YsT (PU3MUECKHE BEIWUYUHBI: IIEKTPUUECKUN 3apsi,
ANEKTPUUECKOE MOJE, HANPSLKEHHOCTD IMOJISl, MOTEHIMAN, pa3HOCTh MOTEHLNAJIOB;
OpyU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIIHEC
TAaHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIIMYNHAMU;

aHATM3UPOBATh (DU3UYECKUE TIPOIECCHI W SBICHUS, UCIONIB3YsS (HU3HUECKHUE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, |1 u Il 3akonsr HeroToHA,
3aKOH COXpaHCHMS MEXaHHUYECKOM DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUI CYNEPHO3ULIUA CUJI, HPUHIUII PABHOINPABUS HHEPLUHAIBHBIX CUCTEM
OTCY€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKON HEPruu TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MEepBhIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AJEKTPUUYECKOTO 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(bOopMyTHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHITH OCHOBHBIE TPHUHIMIBI JEHCTBUA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHUS UX O€30MaCHOTO MCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (U3MYECKUX SIBICHUW U
MPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU STOM
dbopMmynupoBaTh MpodiieMy/3aiadyy M TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEJI0KEHHOTO 000pYyIOBaHMS, MPOBOAUTH OIBIT MU
(bopMyIHpOBaTH BHIBOJIBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOHMpATh ONTUMAJIbHBIA CHOCOO W3MEPEHHUsI W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH MOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAYy  (U3MYECKUMH  BEJIIMYUHAMHU  C
UCIIOJIb30BaHUEM TMPSMBIX M3MEPEHUH, NPHU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B
BUJIE TAOJIUII U TPa(UKOB, 1€JIaTh BEIBOJBI [0 pE3yJIbTaTaM UCCIEI0BAHMS;

cobroaTh npaBuia 0€30MacHOTO TPyJa MpU MPOBEACHUM HCCIEIOBAHUM B
paMKax ydeOHOTro »HKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOW W MPOEKTHOU
JESATEIBHOCTH C MCIOJb30BAHUEM H3MEPUTENbHBIX YCTPONUCTB U J1AOOPATOPHOTO
o0opy10BaHUS;

pemiath pacu€THhle 3aJayd C SBHO 3aJaHHON (PU3MYECKOW MOJENbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHUE BEITUYUHBI U (POPMYJIBI,
HEOOXoAMMBIE NI €€ pelIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATLHOCTh
MOJIYYE€HHOT0 3HaueHUsI (PU3NUECKON BEIMUUHBIL;

peniaTh KaueCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznvecKue sIBJICHUS,

UCTIONB30BaTh  MPU  pEIIeHWH  ydeOHBIX  3aJady  COBpPEMEHHbBIC
MH()OpPMALIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABIICHUS YUEOHOW U HAYIHO-TIOMYJIIPHON MH(GOPMAIINH, TOTYyYSHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTy4aeMyto HH()OPMAITHIO;

IPUBOJIUTH TIPUMEPHI BKJIaJla POCCUICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHUE HAyKU, OOBSCHEHUE IMPOLECCOB OKPYKAIOIIETO0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM KU3HH
JUTsl o0ecrieueHus: 0€30MacCHOCTH TP O0paIleHUH ¢ MPUOOPAMU U TEXHUIECKUMU
YCTPOUCTBAMH, JJII COXPAHEHUS 3/I0POBbS M COOJOICHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TIpyINIE C BBIIOJHEHHEM pAa3IMYHBIX COLUAIbHBIX pOJIEH,
IUIAaHUPOBAaTh pabOTy TpPyNIbl, PALHMOHAIBHO pacHpeleisTh O0S3aHHOCTU U
IUTAHUPOBATH JICSITENILHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJIEKBATHO OLICHUBATh
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIIBI B pEIIEHUE paccMaTpUBaeMON IPOOIIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS] YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B TMPAKTHUYECKOWU AEATEIHHOCTU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYEHHBIX (U3MUYECKUX MOJeNeil:
TOUCYHBIN DIIEKTPUUSCKUNA 3apsijl, JIyd CBETa, TOUCYHBIH UCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJe]Ib aTOMHOIO Siipa MpH PEHIeHUH (PU3NYECKUuxX
3azay;

pacrno3HaBaTh (pU3MUYECKHe SABJICHUS (IIPOLECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOAMHAMHUKHN W KBAHTOBOW (PM3UKH: AJIEKTPUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHWTOB, DSJEKTPOMArHUTHAas WHIYKIUS, JAEWCTBHE MAarHUTHOTO TIONs Ha
NPOBOJHUK C TOKOM M JBIDKYIIUKCS 3apsi, dJIEKTPOMarHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETa, OTPaXKEHHE, IPEIOMIICHUE,
uHTepdepenus, audpakuus W TONApHU3AIMSA  CBETa, JUCIEPCUS  CBETa,
doTornekTpuueckuii 3gdekt (poToadPdeKkT), CBETOBOE /1aBICHUE, BOZHUKHOBEHHE
JUHENYaToro CrHekTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas

PaaOaKTUBHOCTE;
ONKCHIBATh HM3YYEHHBIE CBOMCTBA BEUIECTBA (DJEKTPUUYECKHE, MArHHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  MPOBOAUMOCTb  PA3JIMYHBIX  Cpel) U

ANIEKTPOMATrHUTHBIE SABJIEHUS (IIPOLIECCHI), MCHOJIb3Yysl (PU3MUYECKUE BEIUYMHBIL:
UIEKTPUYECKUN 3apsif], CWJIa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DIEKTPUYECKOE
CONPOTUBJIEHUE, PAa3HOCTh MOTEHLHMAIOB, 3JIEKTPOJBIKYLIas Cuia, padoTa TOKa,
UHAYKIUS MAarHWTHOrO Mojs, cuia Awmmepa, cuia JlopeHua, MHAYKTUBHOCTh
KaTylIK{, SHEPIrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IIOJIEW, MEPHOJ M 4YacToTa
KoieOaHuii B KoJie0aTEeIbHOM KOHTYpe, 3apsjJ M cuila TOKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWW, (OKYCHOE pacCTOSHHE U
ONTHUYECKAasl CHUJia JIMH3bI, MPU OMUCAHUHM MPABUIBHO TPAKTOBATH (PU3UUYECKUIL
CMBICT HCHOJb3YEMbIX BEJIWYHH, WX OOO3HAYEHUS U €IUHUIbI, YKa3bIBaTh
(GopMyJibl, CBSI3BIBAIOLIME JAaHHYIO (U3MUECKYI0 BEJIMYUHY C JIpPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh H3YyYEHHBIE KBAaHTOBBIE SBICHUS M IPOLECCHI, HCIOJIb3Ys
(¢u3nyeckue BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



94acTOTa CBETA, SHEPIHs U UMIYJIbC (POTOHA, IEPUO]I TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIIep, TPU OINMUCAHUU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICH
UCIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYEHUS W €JIMHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JAHHYIO (DU3MUYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMH,
BBIYHCIIATH 3HAYCHUE (PU3NUECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3UUYECKUE MPOILECCHl U SBJICHUSA, UCIIONb3YS (HU3UUECKUE
3aKOHBI U MPUHLHUIBL: 3aK0OH OMa, 3aKOHBI TIOCIIEIOBATEIHHOTO M MapaliIeIbHOTO
COCIMHEHHSI TMPOBOJHMUKOB, 3aKkoH Jlkoyns—JleHna, 3aKoH 3JIEKTPOMarHUTHOM
WHAYKIUHU, 3aKOH MPSAMOJIMHEHHOTO PacCHpOCTPaHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa s Gororddexra,
3aKOH COXpaHEHUs SHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXPaHEHUsI MAcCOBOIO 4YMCIIa, MOCTynarsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Iph 3TOM pa3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTUYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHULBI, 00JACTH)
IPUMEHUMOCTH;

OTIPEICIISITh HAMPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl JlopeHua;

CTPOUTh U ONKCHIBATh H300paKEHUE, CO3[1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI 0 MCCIECNOBaHUIO (U3UYECKUX SBICHUM U
MPOILIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH: MPU STOM
dbopmynupoBaTh mpoOieMy/3agadyy M TUNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEMJIOAKEHHOTO OOOPY/IOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpOBaTh BHIBOHI;

OCYILIECTBISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAIBbHBIM CIOCOO0 W3MEPEHHUS U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKH IOTPEMTHOCTEN U3MEPEHUM;

WCCJICIOBATh 3aBUCHMOCTH (DM3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSIMBIX HM3MEPEHHWI: TMPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yibTaThl TIOJYYCHHONW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TAOJHIl H
rpaduKoB, IeIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIICIOBAHMS;

co0roaTh npaBuia 0€30MacHOTO TPyJa MpU MPOBEACHUM UCCIEIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIICIOBATEILCKOW W MPOCKTHOM
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONUCTB U JTAOOPATOPHOTO
000py10BaHUS,

pemarh pacuéTHhlE 3aJa4dl C SBHO 3aJaHHON (DM3MYECKOW MOJEIbIO,
UCTIOJIb3Ys (DU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1a4u
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACHIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,



HEoOXOouMbIe NIl €€ pelleHUs, NMPOBOIUTH PAcu€Thl M OLIEHUBATH PEaJbHOCTh
HOJy4YE€HHOTO 3HaueHus (PU3NYECKOI BETNUNHBDI;

pelaTh KaueCTBEHHBIE 33/1aUi: BBICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PacCyk JCHHI C OMOpOM Ha H3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBJICHUS;

UCIIOJBb30BaTh  INpPU  pEIIEHMHd  ydyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U IPEJCTaBJICHUs y4eOHOW W HAay4yHO-NONYJSIPHOM MH(pOpMaluy, MOJIYyYEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyI0 HH(OPMALIUIO;

OOBSACHATh TNPUHLMIBI JEHCTBUS MalUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX OE€30MaCHOTO MCIIOJIb30BAHMS B IOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTHA;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA TO (PHU3UKE B MOBCEIHEBHOMN KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH U 00OpallleHuH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHHUS 30POBbS U COOJIIOJIEHUST HOPM 3KOJOTHIECKOTO
MOBEJCHUS B OKPYKAIOLIEHU Cpele;

paboTaTh B TpyNIE C BBINOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TpPyNIbl, PANMOHAIBHO paCHpeNeisTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJIeKBAaTHO OICHUBAThH
BKJIaJ] K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHNE pacCMaTPUBAeMON TPOOIIEMBI.



3. TEMATHYECKOE IIVIAHUPOBAHMUE (¢ ykazanueM KoJIM4eCTBA 4YACOB)

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P KourpoJsbnsie | IlpakTnyeckue (udpp )
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHHUKA
bu6mmoreka [IOK
21 Kunemaritka ° https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHECHUS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bu6nuoreka LIOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOAHMHAMIKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuorteka [IOK

dazoBrIe Mepexoabl

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



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

Htoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mnorexa [IOK

41 DUekTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2nekTpuYecKuil TOK. Toku B 12 bubnmnoreka [IOK

' pa3IUYHBIX cpenax https://m.edsoo0.ru/7f41bf72

Hroro no paszneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KoanuectBo 4acon DJIeKTPOHHBbIE
HaumMeHoBaHuUe pa3ejioB H TeM nugpoBbIie
Ne i/ P Kourpoasubie | IIpakTHuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTelbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHoe noJie. D1eKTpOMarHuTHAast bubnunoreka [IOK
1.1 11 1 3
WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKHue U 3JIEKTPOMarHuTHbHIE 9 1 bubnnoreka [IOK
' Kosiebanus https://m.edso0.ru/7f41c97¢c
99 MexaHnuyecKkue 1 3J1eKTPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
2.3 0] 10 3
frruka https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBHI CHIEITUATBHON TEOPUHN 4 1 bubmuorexa [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
bubmuorexa [JOK
4.1 7 6
IICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHue atoma 4 bubnuoreka [IOK



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

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

4.3 ATOMHOE PO

bub6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOD®U3UKHN

5.1 DIeMEHTBI aCTPOHOMUH U acTPODU3UKU 7 Et?[?snll/{;rr:(;(si?rouls £41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOUIIEE [IOBTOPEHHUE

6.1 O6o6maro1iee MOBTOpEHNE 4 Et?[iH;I;T:(;(;(I)lS/I? £41c97c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
TemaTudeckui OcHOBHOe coJepKaHue (OcHOBHbIE BH/bI JuexTpoHHbIe (ppoBbie) |Coaepaxanue
0,10k, TeMa MeATeJbHOCTH yJyaluiuxcs (Ha ypoBHe o0pa3oBaTe/ibHbIe PeCypCchbl [BOCHUTATEIbLHOIO
[y4eOHBIX JeicTBHIl) KOMIIOHEHTA

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHMS (2 yaca)

Du3rka u METOAbI
HAYYHOI'O ITO3HAHUSA

(2)

®duznka — HayKka 0 IpUPOJIE.
Hay4Hble MeToIbI IO3HAHUS
OKPY’KaIOLIEro MUpa.

Posb sxcniepuMeHTa U Teopuu

B IIpoIIecce MTO3HAHUS IIPUPOJIBL.
OKCIIEpUMEHT B (PU3UKE.
MopnenupoBaHue HU3NIESCKIX
sIBIIEHUH U nipoueccoB. Hayunble
rurnoTe3sl. PU3nUYecKne 3aKOHBI U
Teopuu. I"paHHIBI TPUMEHUMOCTH
¢usnuecknx 3akoHOB. [IpuHIHI
COOTBETCTBUS.

Pors 1 MecTo puznku

B (hopMHpOBaHMH COBPEMEHHOM
Hay4HOH KapTHHBI MUpa,
B IIPaKTHUECKOH NESTEITbHOCTH JIFOICH

WzyueHne HayqHBIX (AMITUPUYECKHUX U
TEOPETHYECKNX) METO/IO0B MTO3HAHMS
OKPY’KaIOLIEro MUpa.

OO6cyxaeHue rpaHull IPUMEHUMOCTH
(U3MYECKUX 3aKOHOB U TEOPHIl.

Pabora B rpymre 1o NoAroToBKe
KOPOTKHUX COOOIIEHHH O POJIU U MECTe
(U3MKK B HAYKE U B PAKTUUECKON
JEATEIBHOCTH JIIOJIEN.

JleMOHCTpanys aHaJIOrOBEIX U HU(POBBIX
H3MEPHUTENBHBIX IPHOOPOB,
KOMIIBIOTEPHBIX TaTYHKOB.

OcBoeHne OCHOBHBIX TPUEMOB PaOOTHIC
udposoii maboparopueii 1o Gpusnke

Bubnmoreka IJOK
https://m.edsoo0.ru

POII
https://resh.edu.ru

DopmupoBaHUE THYHOCTH,
[pa3BUBAIOLIECH U
MPUMCHSOIICH HaBBIKI
HaOJIFO e HNSI, HAKOIUIEHHS 1
cucreMaTu3anyu (pakToB,
OCMBICJIEHUS OIIBITA B
€CTECTBEHHO-HAay4HOU
001acTH MMO3HAHMS,
MCCIIEI0BAaTEILCKOM

eI TeNIbHOCTH

Pa3zgen 2. Mexanuka (18 yacos)

Kunematuka (5)

MexaHn4eckoe IBHKEHHE.
OTHOCUTEIBHOCTh MEXaHUYECKOTO
nerkenHns. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, ckopocTs (CpeaHsIs
CKOPOCTbH, MTHOBEHHAs CKOPOCTb) 1
YCKOpEHHE MaTepHaIbHON TOUKH, UX
MPOEKIH Ha OCH CHCTEMBI
koopauHat. CrnoxeHue
HNepeMEIEeHUH U CIIOKEHHE

[IpoBenenune skCeprUMEHTA: N3yYESHUE
HEpaBHOMEPHOTO JIBI)KEHHS C [EIIBIO
OIIpEZEIICHIS MTHOBEHHOH CKOPOCTH;
HCCIIEJOBAaHHE COOTHOILEHHS MEXTY

Iy TSIMH, TIPOIJICHHBIMH TEJIOM

3a [10CJIeJ0BaTEIbHBIC PABHBICTIPOMEXKY TKH
BPEMEHH TP PABHOYCKOPEHHOM JIBH)KEHUH
C HaYaJIbHOH CKOPOCTHIO, PAaBHOM HYJIIO;
N3y4YeHUE JBIKEHUS [IAPUKa B BA3KOH
JKUJIKOCTH; U3yUEHUE JABWKEHUS Tena,

Bbubnuoreka [JOK
https://m.edso0.ru

POII
https://resh.edu.ru

dopMuUpoBaHKE TUYHOCTH,
oOamaromnen
[pe/ICTaBICHUEM O
COBPEMEHHOM Hay4YHOU
KapTHHE MUPA, JOCTHKCHHUSIX
HAYKH U TEXHUKH,
apryMEHTHPOBaHHO
BBIPAKAOLLEH [IOHUMAHNE
BHAYCHUA HAYKH B )KU3HHU
[poccuiickoro ooIecTBa,

o0ecIrieyeHuu ero
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CKOpOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
IPSIMOJIMHEMHOE IBUKEHUE.

I'pacuky 3aBUCHMOCTH KOOpPJMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U
MEPEMCUICHUA MaTepHaJ'H;HOﬁ TOYKHOT
BpPEMEHHU.

CBoboaHoe nmajicHne. Y CKOpeHue
CBOOOIHOIO IaJIEHHUS.
KpuBonuneitHoe 1BIXeHNE.
JIBreHre MaTepuaIbHOM TOUKH 110
OKPY>KHOCTH C TOCTOSIHHOM T10
MOJIYJIFO CKOPOCTBIO. YTIIOBast
CKOpOCTb, JINHEHHas ckopocTk. [lepuoa u
yacToTa 0OpameHusI.

IlenTpocTpemMuTENBEHOE YCKOPEHHUE.
TexHuyeckue ycTpoiicTa u
MPaKTHIECKOE IPHMEHEHHE:
CIHAOMETD, ABMKECHUE CHAPSIOB,

LIENIHbIE U pEMEHHBIE TIepeJaun

OpOIIEHHOTO TOPU30HTANIBHO.
OOBsACHEHNE OCHOBHBIX ITPUHITUIIOB
JIECTBUS TEXHUUYECKUX YCTPOUCTB,
TaKUX KaK: CIIMAOMETP, LCITHBIC 1
peMéHHbIe nepeaavyun IBMKCHUA; 1
YCIIOBHI MX 0€30MacHOr0O
HCIIOJIb30BAaHN B HOBCG[[HCBHOﬂ
KU3HH.

Pemienuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (HU3UIECKON MOICIIBIO

C HCTIOJIb30BaHHEM OCHOBHBIX (hOPMYTT
KHHEMATUKH.

ITocTpoenue n aHamu3 rpaduKoB
3aBUCHMOCTEH KMHEMaTHYECKUX
BEJIMYMH OT BPEMECHU

JUIS1 PABHOMEPHOTO U PAaBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTOIBUKEHHS.
Pacnio3naBanue GU3MUECKUX SIBICHUNB
y4eOHBIX ONBITAX U OKPY’KAIOIIECH
XKHI3HU: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOINHEHHOE
JBIDKEHUE, CBOOOHOE Ma/ICHHE Tel,
JBIKECHHUE 110 OKPY>KHOCTH.

Omnucanue MEXaHNIECKOTO JIBI)KEHHS C
HCTIONB30BaHUEM (PU3NYECKUX BEIMUYHH:
KOOPJWHATA, IIyTh, IEPEMEIICHHUE,
CKOpOCTb, ycKopeHue. PaboTa B rpymmax
TIPY TUIAHUPOBAHNH,IPOBEICHUHN H
MHTEPIIPETalNH PE3yJIbTATOB ONBITOB U
aHaJIM3€ JOTIOTHHUTEIBHBIX HCTOYHUKOB

UH(DOPMAIUH TI0 TEME

6€30acCHOCTH,
ryMaHHTAPHOM, COIIHAIBHO-
PKOHOMHYECKOM Pa3BUTHU
Poccun

Tuaamuxka (7)

IIpunuun oTHOcUTENBHOCTH ["amuiest.
IlepBslit 3akoH HeroToHa.
WHepupmansHble CHCTEMBI OTCUETA.
Macca rena. Cuna. [lpunnun
cynepno3uuu cui. Bropoii 3akon
HproToHa 1151 MaTepuaibHOM TOYKH.
Tpetuii 3akoH HetoToHa 115t
MaTepHaTbHBIX TOYEK.

CpaBHeHHE Macc B3aUMOACHCTBYIOIUXTEI.

W3yueHne 3aBUCUMOCTH CHIIBI YIPYTOCTH
oT aedopmaniy; CpaBHEHUECHIT TPEHUS
TIOKOSI, KaueHHs U

CKOJIBXXCHUA.

OObsACHEHNE HEBECOMOCTH. HpOBe,HeHI/Ie
OKCIICPUMCHTA: UCCIICJOBAHUC
3aBUCHUMOCTH CUJT YIIPYTOCTH,

bubnuorexa [JOK
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DopmupoBaHe JIUYHOCTH,
oOamaromen
MpeCTaBICHUEM O
COBPEMEHHOM Hay4YHOHI
KapTUHE MUpa, TOCTHKEHUIX
HayKU U TEXHHUKH,
apTyMEHTHUPOBAHHO
BBIpa)KAIOILIEH TOHUMAHKE

BHAYCHUS HAYKH B JKU3HU
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3aKOH BCEMHPHOTO TATOTCHUSL.
Cuna tsoxectn. [lepBast kocMudeckast

CKOPOCTb.

Cwua ynpyroctu. 3akoH ['yka.Bec Tena.
Tpenue. Bunst Tpenus (ToKos,
CKOJIB)KCHUS, KAUCHHS).

Cuna tpenus. Cyxoe TpeHHe.

Cuina TpeHHs CKOJIB)XEHHS U CHla
Tpenus nokos. Koaddumuent tpenus.
Cuia conpoTHBIICHUS P JIBIXKCHUN
TeJa B )KUIKOCTHU WM rase.
IToctynarensHoe 1 BpamaTeIbHOe
JIBIDKEHHE a0COIOTHO TBEPIOTO Tena.
MoMeHT cuibl  OTHOCUTEIIBHO  OCH
BpaieHusa. Ilnedo cunbel.  VYcioBus

paBHOBECHS TBEPAOTO Tela.
Texuuueckue YCTpOHCTBa u
MpaKTHIecKoe MIPUMEHEHHE:
TIOIITUTTHAKH, JIBIDKCHUE

HNCKYCCTBCHHBIX CITYTHUKOB

BO3HUKAIOIINX B IIPY)KHUHE

U PE3MHOBOM 00paslie, OT UX
nedopMaluy; N3yuyeHue TBIKESHUS
OpycKa 10 HAKJIOHHOW TUIOCKOCTH;
HCCIIEZIOBAHHE YCIOBUI PaBHOBECHS
TBEPAOIO TEA, UMEIOILIETO OCh
BpAICHIS.

OO0BscHeHHE 0COOCHHOCTEH
PaBHOMEPHOTO ¥ PaBHOYCKOPCHHOTO
MIPSIMOJTUHEIHHOTO JIBUXKCHUS,
CBOOOTHOTO MAJICHUS TEJ, IBUKCHHUSATIO
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HbroToHa, 3aKk0Ha BCEMUPHOTO
TATOTCHHUS.

OO0BsCHEHNE OCHOBHBIX MTPHUHITIIIOB
JeHCTBUS TOANTUITHUKOB U UX
MIPAKTHIECKOTO IPUMEHEHUSI.
OO0BsCHEHNE ABIKCHHS HCKYCCTBEHHBIX
CITy THHKOB.

Pemenne pacu€THBIX 3a1a4 C SBHO
3aJIJaHHOM (YU3MIECKOI MOJICITBIO

C UCTIOJIb30BAHIEM OCHOBHBIX 3aKOHOBH
(dopMyJ1 TUHAMHKH.

PacnioznaBaHue (hu3NUECKUX SBIICHUIB
y4eOHBIX ONBITaX U OKpY KaroIen

JKU3HU: MHEepLUUsl, B3aUMOJIeHICTBHE TE.
AHanu3 pU3MYECKUX MPOLECCOB U

HBJ’IEHI/Iﬁ C MHCIIOJB30BAHHEM 3aKOHOB H
TPUHIIUITOB: 3aKOH BCEMHUPHOTO
tarotenus, I, II u III 3akonel HeroToHa,
MIPUHIMAI  CYNEPIIO3UIMK CHJI, TPUHIIUII
PaBHOIIPAaBHOCTH HHEPIHUATBHBIX

CHCTEM OTCYéTa

[poccuiicKoro o0IecTra,
o0ecreYeHUH ero
6€30MacHOCTH,
FyMaHHTAPHOM, COIUATBHO-
HPKOHOMHUYECKOM Pa3BUTHU
Poccun

3aKOHBI COXpaHEHUS
BMexaHuke (6)

Nmmynasc MaTepuanbHON TOUKH (Tena),
CHCTEMBI MaTEePUAJIbHBIX TOYCK.
VIMITyTbC CHITBI M HF3MEHEHUCHMITYJIbCa
Tesa. 3aKOH COXpaHEHHsI IMITYJIbCa.
PeaktuBHOE nBWKeHME. PaboTa critbl.

[poBeneHune SKCIIEpUMEHTA: H3yUESHHE
a0COIIIOTHO HEYIPYTOTO yaapa

C IOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHAKOB; UCCIICIOBAaHUE
CBSI3M pabOThI CHJIBI C U3MEHEHHEM

Bbubnuoreka [JOK
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DopMUPOBAHKE JIMYHOCTH,
oOamaromen
[TPEICTABIEHUEM O
COBPEMEHHOM Hay4YHOHI

KapTUHE MUpPa, JOCTHKEHUIX
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MoOUIHOCTh CUIIBL.

Kunetnueckas sHeprus

MaTepHuanbHOU TOUkH. Teopema

00 M3MEHEHUH KHHETHIECKON

SHEPIHUH.

IloTenuuaneHas 3HEpIUs.
[oTeHmansHas SHEPTHA YIPYTO
Je(OPMHUPOBAHHOH TPy KHHBEL.
[ToTeHmansHas 3HEPTUS Teaa BOIH3H
noBepxHocTU 3emiu. [loTeHanpHbie U
HENOoTeHUUaNbHbIE CUIIbI. CBA3bPaOOTHI
HEIMOTCHIMAJIbHBIX CHUJIC U3MCHCHUECM
MEXaHNYECKOM OHEPIrun CUCTEMBI TEJI.
3aKoH COXpaHEHHS MEXaHUUECKOU
SHEPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSL.
TexHuuyeckue ycTpoucTsa u
[IPAKTUYECKOE IIPUMEHEHUE: BOIOMET,
KONEp, NPy UHHBIINNUCTONET, ABUKEHUE
paker

MEXaHUYECKOM IHEPTUH Telia

Ha PUMEPE PaCTSHKCHUS PE3UHOBOTO

KIyTa.

OweHka aOCONIOTHBIX M OTHOCHTEIIBHBIX
MOTPENTHOCTE HM3MEpeHHH  (DH3HYECKIX
BCJIMYHH.

Pemmenne pacu€THBIX 3a1a4 C SBHO
3aJIJaHHOM (YU3MIECKOI MOJICIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOBU
(dhopMyn TUHAMUKH U 3aKOHOB

COXpaHEeHHUS.

Pemenye ka4eCTBEHHBIX 33124

C OIOpOH Ha U3yUYEHHBIE B pa3zeie
«MexaH1Kay 3aKOHBI, 3aKOHOMEPHOCTHU
(dusnyeckue SBICHUS.

OnucaHue MEXaHNYEeCKOTO JIBUKEHHS C
UCIIONIb30BaHUEM (PU3UUECKUX BEITHYHH:
HMITYJIbC TeJa, KHHETHYeCKas SHepTrus,
NOTECHIMAIbHAS SHEPT s, MEXaHHYeCKast
paboTa, MexaHIH4YecKast MOLTHOCTb.
Ananmm3 QU3MYEeCKHX MPOLECCOB H
SIBJICHUH C HCII0JIb30BaHUEM 3aKOHA
COXpaHEHHS] MEXaHNYECKOH YHEPTHH,
3aKOHA COXPaHEHUs UMITYJIbCA.
OObsicHeHnE OCHOBHBIX MPUHIIMIIOB
JEUCTBHS M MPAKTHYECKOTO MPUMEHEHHUS
TEXHHUYECKUX YCTPOUCTB,TAaKMX KaK:
BOJIOMET, KONED,

MIPY>KUHHBIN TUCTOJET.

OOBsACHEHHE JBIDKEHHUS pakeT ¢ OMOpoi Ha
n3y4yeHHble  (u3MUYEeCKHue BEJUYMHBI U
3aKOHBI MEXaHUKHU.

Hcnonp3oBanue Mpy HOATOTOBKE
COO00IIEHNI O IPUMEHEHUN 3aKOHOB
MEXaHHUKH COBPEMEHHBIX

MH(OPMAMOHHBIX TEXHOJIOTHH JUIS

MIOUCKA, CTPYKTYpUPOBAHHUS,
HMHTEpIpeTaluu U NpeCTaBIeHHs

HayKI/l " TCXHUKH,
ApryMEHTHPOBAHHO
BBIpAKAFOIIEH TTOHUMaHHE
BHAUCHHS HAYKH B )KU3HU
[pOCCHIICKOTO 00IIeCTBa,
00eCIIeYeHNH €T
0e30macHOCTH,
ryMaHHTAPHOM, COLUAIILHO-
HPKOHOMHYECKOM Pa3BUTHU
Poccun




nHpopMaLnK, KPUTHYECKUI aHaIIH3
nonyyaemoi uupopmanuu [IposeneHue
KOCBEHHBIX U3MEPEHUI, UCCIIEJOBAHUN
3aBUCUMOCTEH (PU3HMUECKUX BEIMUNH,
IIPOBEPKA NPEIOKEHHBIX TUIIOTES

IPazgen 3. MoJjiekyasipHasi pu3UKa ¥ TepMOAUHAMHUKA (24 yaca)

(OCHOBBI
IMOJICKYJISIPHO-
KAHETUYECKOU
reopun (9)

OCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KHUHETUYECKOW TEOPUHU U UX OTILITHOE
obocHoBanune. bpoyHOBCKOE ABMKEHHE.
Huddysus. Xapaktep ABWKCHUS U
B3aMMOJCICTBUA YacTHL] BEUIECTBA.
Mopenu cTpoeHus razos,

JKUAKOCTEN U TBEPIBIX TEN U
00BSICHEHHNE CBOMCTB BEIECTBA

Ha OCHOBE 3THX Mojeieil. Macca u
pa3mepsl MoJiekya. KonmmdaectBo
BemecTBa. [locrossHHast ABoraapo.
TennoBoe paBHOBECHE.

Temmnepatypa u e€ U3MepeHue.

[Ixana Temnepatyp Lleabcus.

Mopnenb uieanbHOro rasa.

OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHIECKON

TEOpUH WACATHHOTO ra3a.
AOGcomfoTHas TeMIepaTypa Kak Mepa
CpelHeN KHHETUYECKON 3HEepTUn
TEIJIOBOI'O IBMXKEHUS YaCTHI] rasa.
Ixana remnepatyp KenbpuHa.
T'a3oBbIe 3aKOHBI. YpaBHEHUE
MeunneneeBa—Knaneipona.

3axoH JlansToHa. M30mporieccsl B
H/ICaTHFHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEIIECTBA.

I'paduaeckoe mpencrapieHne
M30IIPOIIECCOB: U30TEpMa, H30X0pa,
n3obapa.

Texauueckre YCTpOP'ICTBa HITPAKTUYICCKOC

[IpoBeneHue FIKCIICpUMEHTA:

OIpEeJICIICHUE MAaCChl BO3IyXa

B KJIACCHOW KOMHATE Ha OCHOBE M3MEPCHUI
00bEMa KOMHATBI, IABJIICHHUSU TEMIIEPATYPbI
BO3/yXa B HEW; UCCIICIOBAHUE 3aBUCHMOCTH
MEXy MapaMeTPaMH COCTOSHHS
pa3pexeHHororasa.

OrnieHka aOCOJMIOTHBIX M OTHOCHTEIBHBIX
MOTPENTHOCTE W3MEpPeHWH  (U3NIECKUX
BEJIIYHH.

OOBsCHEHHE OCHOBHBIX MPHHIIUTIOB
JEHCTBUI TepMOMeTpa U bapoMeTpa u
YCIIOBHH MX 0€30IIacHOrO

HCIIOJIB30BaHUsI B TIOBCEHEBHOM

JKH3HH.
PacniosHaBanue (pU3NUCCKUX SBICHUIB
y4eOHBIX OIMBITAX U OKpY>Karolen

xu3HU: T dy3ust, OpoyHOBCKOE

JIBIDKCHHE.

OmnucaHue TEIUIOBBIX SIBJICHUH C
HCTIOTb30BaHUEM (PH3UIECKUX

BEJINYHMH: IaBJICHUE Ta3a, TeMIIepaTypa,
CPeIHSA KHHETHIECKAst SHePT
Xa0THYECKOTO JIBIKCHUS MOJICKYT,
CpeIHEKBaIpaTHYHAs CKOPOCTh MOJIEKYII.
AHanmm3 QU3NIECKUX MPOIECCOB HABICHHUNA C
ucnonb3oBanueM MKT,ra30BbeIx 3aK0HOB,
CBSI3U CpeIHEH KUHETUICCKON SHEPTHHI
TEIUIOBOTOIBYDKEHHS MOJIEKYII C aOCOIFOTHOU
TEeMIIepaTypO.

Bubnanoreka [JOK
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dopMupoBaHUE TMYHOCTH,
oOJanaromieit
MPeCTaBICHHEM O
COBpEMEHHOM Hay4YHOU
KapTHHE MHPA, JOCTIKCHUSIX
HAYKH ¥ TEXHUKH,
ApTyMEHTHPOBAHHO
BBIPAKAOILEH IOHUMAHKE
BHAYCHUS HAYKHU B KU3HU
[POCCHIICKOTO OOIIIEeCTBA,
oOecrieyeHnu ero
6€30MacHOCTH,
ryMaHUTapHOM, COLUAIILHO-
HPKOHOMHYECKOM Pa3BUTHU
Poccun
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MPUMEHEHHUE : TEPMOMETP, OapoMeTp

Pemienue pacu€THbIX 3a/1a4 C IBHO3aJaHHOM
(bU3MYECKOI MOJIENBIO C HCIOJIB30BaHUEM
OCHOBHBIX noyioxkenniit MKT, 3akoHOB 1
(hopMyIMONEKYIAPHOH PU3UKH.

Pabota B rpynmax npu IiaHupoOBaHUH,

MPOBCACHUMN U UHTCPIIPETALINU PE3YJIBTATOB

OIIBITOB M aHAJIN3€ NOITOJHUTCIBHBIX
HUCTOYHUKOB I/IH(I)OpMaHI/II/I 10 TEMC

OCHOBBEI
[TePMOIMHAMUIKHI
(10)

TepMouHaMuyueckas cucTeMa.
BuyTpenHss sHeprus
TEPMOANHAMHUYECKON CHCTEMBI HCIIOCOOBI
€€ U3MEHEHMSL.

KomnnyecTBo TEIIoTsl 1 padoTa.
BHyTpeHHss 2HEPTUs 0 THOATOMHOTO
uealbHOTO raza. Buasl Teronepeaadn:
TeTJIONPOBOJHOCTH,KOHBEKITHUS,
n3ydeHue. Y aenbHas

TEII0EMKOCTB BelecTBa. KonmnuecTBo
TEIUIOTHITIPH TEIUIoNepeaye.

[Monsarue 06 angrabaTHOM TIpoIIECCe.
IlepBblil 3aK0H TEPMOIUHAMUKHY.
IIpumeHeHue nepBoro 3aKkoHa
TEPMOJIMHAMHKH K U30MPOIIECCAM.
I'paduueckas uHTEpIIpETAIHS PAOOTHI
rasa.

BTopoli 3aK0H TEpMOJAMHAMUKH.
HeoOpaTtumocTs pomeccoBB MpUpoIe.
TerutoBble MamuHbl. [IpuHIMNIBIAEHCTBHA
TEIUIOBBIX MAIlIHH.

IIpeobpa3oBaHms JHEPTUHIB TEILTOBBIX
MaIliHax.

KoaddunmeHt none3Horo neicTBUsL
TEIUIOBOW MAITUHEI.

uxn Kapno u ero koa¢duuneHt
MOJIE3HOTO JIEHCTBUSL.

OkoJoruyeckue npodiemMbl
TETJIOPHEPTETHKH.

TexHuueckue ycTpoucTBa UIPAKTUUECKOE

IIpoBeneHue sKcnepUMeHTa:
YIENbHOU TEIJIOEMKOCTH BEILIECTBA.

Onenka aOCOJIOTHBIX M OTHOCUTEJIBHBIX
(buznIecKux

NOTPEIIHOCTEH  U3MEPEHUH
BEJIMYHH.

W3ydenune Mozemnei mapoBoi TypOHHEL,
JBUTATEJISI BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JABUTATEIS.

OO0BscHeHNE TTPUHITUTIOB IEHCTBUS U
YCIIOBHI Oe3omacHoro
WCTIONIb30BAaHUS B  ITOBCEIHEBHOM
KU3HM  JIBUTATENII  BHYTPEHHETO
CropaHusi, OBITOBOTO XOJIOAMIIEHHUKA,
KOHJIUITHOHEpA.

OnucaHne CBOWCTB TelT M TEIUIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(bU3MYECKNX BEJINYMH: JaBJICHUE rasa,
TeMIIepaTypa, KOJINIECTBO TETIOTHI,
BHYTPEHHSIS 9HEpTus, paboTa rasa.
Pewrenue pacu€THbIX 3a1a4 C SIBHO
3aIaHHOH (PU3UIECKOI MOJIEIBIO

C MICTIOJIb30BaHNEM OCHOBHBIX 3aKOHOBH
(dhopMy MONIEKYISIPHON (HU3UKA U
TEPMOAUHAMUKH.

Pemenue ka4eCcTBEHHBIX 33124

C OTIOPOY Ha U3YYCHHBIC B pa3jese
«MoxnekyisipHast pU3HKa
HUTEPMOTUHAMHKA

3aKOHBI,

3aKOHOMEPHOCTH U (pH3HYECKHE

H3MEPCHHUE

bubnunotexa [IOK
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DopMupOBaHUE THYHOCTH,
0Oamaromien
MPEICTaBICHHEM O
COBpEMEHHOM Hay4YHOU
KapTHHE MHPA, JOCTIKCHHIX
HAYKH ¥ TEXHUKH,
apTyMEHTHPOBAaHHO
BBIPAKAIOILEH IOHUMAHKE
BHAYCHUS HAYKHU B KU3HU
[poccuiickoro oomecTsa,
oOecreueHnn ero
6€30IacCHOCTH,
FYMaHUTAPHOM, COI[HAIEHO-
OKOHOMUYCCKOM pa3BUTHU
Poccun
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PUMEHEHUE:

JIBUTaTeNlb BHyTPEHHETO CTOPaHHUs,
OBITOBOM XOIOAMIBHHUK,
KOHJIUIIMOHED

SIBJICHUS.

Pabora B rpymnmax npu aHaiuze
JIOTIOJIHUTENbHBIX UCTOYHUKOB MH(pOpMAIINU
o TeMe

IArperatHsie
COCTOSIHUSI
BemecTa.dazoBble
nepexonsl (5)

[TapooOpa3oBaHue 1 KOHICHCAITHSL.
Hcnapenne n KUIeHUE.

AOCONIOTHAS 1 OTHOCHTEIbHAS
BJII&XHOCTB BO3/1yxa. HachlmeHHsIinap.
VY enpHas TeroTa napooopa3oBaHMsI.
3aBUCHUMOCTh

TEMIICPATYPhI KUTICHU OT JaBJICHUA.
Teépnoe Teno. Kpucrannuaeckue u
aMmop(HbIe Tena. AHU30TPOIHS CBOMCTB
KpucTawioB. JKunkne KprucTanibl.
CoBpemMeHHbIeMaTepraisl. [InaBienne u
KpHUCTaLTU3aIMA. Y AeTbHAs TeIUIoTa
raBieHns1. Cyonumanus. Y paBHEHHE
TeroBoro 6ananca. TexHnaeckue
yCTpOICTBa U IPaKTHIECKOE
NPUMEHEHHUE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHITIONYYCHHS
COBPEMECHHBIXMATCPHUAJIOB, B TOM YHUCJIC
HaHOMaTEPHAJIOB,

1 HAHOTCXHOJIOI'HMH

IIpoBenenne dKCIEpUMEHTa: HW3MEPEHHUE
OTHOCHTENIFHOH BIaKHOCTH BO3/TyXa.
OueHka aOCOJIOTHBIX M OTHOCHTEIBHBIX
MOTPEeIIHOCTEHl  M3MepeHHH  (U3MUYECKUX
BEJIMYUH.

N3yuenue CBOMCTB HACBIICHHBIXIIAPOB,
CIIOCO00B U3MEPEHUSI BIIAYKHOCTH.
HaOnronenue KumneHust Ipy MOHMKEHHOM
JTABJICHUH, HATPEBAHUAN IIJIABJICHU
KPHUCTAJTHUECKOTO BEIIEeCTBA.

OO0BbsAcHeHHE IPUHLIUIIOB ASHCTBUSA U
yCIIOBU# 6€30TIaCHOTO UCTIOJL30BAHUSB
MOBCEHEBHON )KM3HH TUTPOMETPA,
TICUXPOMETPA, KaIOPUMETPA.

N3yueHne TeXHOIOT U MOTy4YEHHUS
COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCIIE
HaHOMAaTEPHAJIOB.

Pemenne pacyéTHBIX 3a1a4 ¢ IBHO3aJaHHON
(U3MYECKOM MOJIENBIO C HCIIOJIB30BaHUEM
YPaBHEHHSTEIIOBOTO OajiaHca.

Pemenne kauecTBEHHBIX 3aga4d C OHOpOﬁ Ha
N3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(U3MYECKUESBICHHUS 110 TEME.
PacniozHaBaHMe (U3NUECKUX SBICHUNB
y4EeOHBIX OIBITAX M OKPYKAIOMIEH XKHU3HHU:
nedopmanus TBEPIBIX Tell, HArPEBaHUE U
OXJIaXJICHUE TeJI, I3MCHEHHUE arperaTHbIX
COCTOSIHHH BeIleCTBa  OOBSICHEHHE UX Ha
OCHOBE3aKOHOB M (hOpMyYJT MOJICKYIISPHOM
bu3uKy.

Hcnonp3oBanue HHGOPMALIMOHHBIX
TEXHOJIOTUH JUI IOUCKA, CTPYKTYPUPOBaHHU,
UHTEPIpPeTaluy U IPeCTaBICHHS
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nH(poOpMaLKK P ITOATOTOBKE COOOIIEHHH O
NPUMEHEHUH3aKOHOB MOJIEKYJISIPHOH (DH3UKH
Y TEPMOJIMHAMUKH B TEXHUKE U TEXHOJIOTUAX

Pa3zmen 4. dnexkTpoqnnamMuka (22 gaca)

(DIEKTPOCTATUKA DnexTpu3anus Tel. DNEeKTPUIeCKUil
(10) 3apsa. JlBa BUjIa DIIEKTPHUECKUX
3apsaoB. [IpoBoaHuKnY,
JIUDJIEKTPUKHU U TIOTYIPOBOTHHUKH.
3aKOH COXpaHEHUS AINEKTPUIECKOTO
3apsna.

BzaumonelicTBue 3aps10B. 3aKOH
Kynona. TodeuHslii anekTpuueckuii
3apsa. DNeKTpUYecKoe ToJIe.
Hampspk€HHOCTB 271€KTPUYECKOT OO
[IpuHIUT CYyTIePIO3UIIH MTEKTPHIECKUX
noJsie. JIuaumn HanpsHKEHHOCTH
SJIEKTPHYECKOTOTION.

PaboTa cuit 3IeKTpOCTaTHIeCKOTOIIONSI.
[Morenuman. Pa3HOCTH OTECHIMANIOB.
[TpoBOAHUKY U TUIIEKTPUKH B
3IEKTPOCTATHYECKOM TIOJIE.
JynexTpuueckas IpOHUIAEMOCTb.
OnexrpoéMkocTs. KoHnencarop.
DNEeKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO
KoHJieHcaTopa. TexHuueckue ycTponcTa
U TIPAaKTHYECKOE TIPUMECHEHHE!
AJIEKTPOCKOTI, ICKTPOMETD,

JIEKTPOCTaTHYECKAs 3alIUTa,
3a3eMIJICHHE IIEKTPONPHOOPOB,
KOH/IEHCATOp, KOIIMPOBaJIbHbII

anmnapar, CTpy1HbII IPUHTEP

IIpoBeneHne HSKcnepUMEHTa: HU3MEPEHUE
ANEKTPOEMKOCTU KOHAECHCATOPA.

OueHka aOCOJIOTHBIX M OTHOCHTEJBHBIX
MOTPEIIHOCTEH  M3MepeHHH  (U3MUYECKUX
BEJIMYMH.

M3yuenue npuHLIUIIOB JEUCTBUS
3JIEKTPOCKOIIA, SIEKTPOMETPA,
KOHJIEHCATOPA.

W3yuenune NpuHLIUIIOB JEHCTBUSA U

yCIIOBUI 0€30M1aCHOTO IPUMEHEHHSB
MIPaKTU4ECKON )KU3HHU,

KOIMPOBAJIBHOTO aNapara, CTPyHHOro
MIPUHTEpA.

PaccmoTpenme puznueckrx OCHOBaHUH
ANEKTPOCTAaTUYECKOH 3aIUTHI U

3a3eMJICHHS 3JIEKTPOIPHOOPOB.

Pemenune pacu€THbIX 3a/1a4 C IBHO
3aJITaHHOM (HU3UIECKON MOJICIIBIO

C UCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOBU
(hopMyIT AIIEKTPOCTATHKH.

Pewrenune kauecTBEHHBIX 3a/1a4 C ONIOPOM Ha
H3yYeHHbIE 3aKOHBI,3aKOHOMEPHOCTH U
(usnyeckue SBICHUS JIEKTPOCTATHKH.
PacnioznaBaHue (hU3NUECKUX SBJICHUIB
y4eOHBIX ONBITAX U OKPY’KAIOIIEH KU3HU:
JIIEKTPHU3ALHMS Tell, B3aUMOJAEHCTBHE 3apsI0B
1 00BSICHEHNEHNX Ha OCHOBE 3aKOHOB U
(OpMyJT 3ITEKTPOCTATHKH.

OnucaHne N3y4eHHbIX CBOMCTB BELIECTBA U
ANEKTPUUECKUX SBICHUIC UCIOIb30BAHUEM
(U3MYECKUX BEJIMUUH: IIEKTPHUECKHUH 3apsil,
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HaNpsHKEHHOCTH IEKTPUUECKOTO OIS,
MOTEHIIMAI, Pa3HOCTH TOTEHIHAJIOB,
3JIEKTPOEMKOCTb.

AHamm3 GU3NIECKUX MPOIECCOB HABJICHUN C
HCTIONIb30BaHUEM (PM3NYECKUX 3aKOHOB!
3aKOHA COXPAHEHUS 3JIEKTPHIECKOTO 3aps/a,
3akoHa Kyona.

Pabora B rpymmax npu aHanuse
JIONOJTHUTEIBHBIX HICTOUHHKOB
nHpopMaLKK ¥ TOATOTOBKE COOOIIEHUIHO
TPOSIBIIEHIH 3aKOHOB 3JIEKTPOCTATHKH B
OKpY’Karouiei >KU3HU U IPUMEHEHUU

HUX B TCXHHKC

[locTostHHBIN
PIEKTPUYECKHUM TOK.
TOKM B pa3IM4HbIX
cpenax(12)

OneKTpuIecKuil TOK. Y CI0BUs
CYyIIECTBOBAHMS JJIEKTPUUIECKOTO TOKA.
Hcrounuku Toka. Cuma Toka.
ITocrosunsii Tok. Hanpspkenue. 3akoH
Owma 1 yyacTKa HenH. DIeKTPUIecKoe
COINPOTHUBJICHHE. Y IETIbHOE
COTIPOTHUBJICHHE BEIIECTRA.
ITocnenoBaTensHOE, MapauIeIbHOE,
CMEIIaHHOE COEMHEHUE MIPOBOIHUKOB.

Pabora amexTpuueckoro Toka.

3akon Jxoymnsi—Jlenna. MomHocTh
AJIEKTPUYECKOT0 TOKA.
ONeKTpOoIBIKYIIIAsl CHIa M BHYTPEHHEE
COINPOTHBIICHUENCTOYHNKA TOKA. 3aKOH
Omamist oTHOH (3aMKHYTOH )
anexTpuyeckoil nenu. Koporkoe
3aMBIKaHHE. DIEKTPOHHASI ITPOBOANMOCTD
TBEPBIX METAJIIOB. 3aBUCHMOCTD
COIPOTHUBIICHHSI METAJUIOB OT
TEMIIEpaTypBbI.

CBepXIpPOBOAUMOCTb.

ONeKTpU4ecKHii TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
MomynpoBonauku. CoOCTBEHHAS U
NpUMECHasi IPOBOJIMMOCTb

[IpoBeneHne SKCTIEpUMEHTA: U3yUCHUE
CMCIIAHHOTO COCTUHEHUS PE3UCTOPOB;
n3mepenue DJ[C UCTOUHMKA TOKA U €r0
BHYTPCHHETO COIPOTUBIICHUS,

HAOJIIOICHUE DJICKTPOJIH3A.

Onenka aOCOJIOTHBIX M OTHOCHTENBHBIX
NOTPELIHOCTEH  M3MepeHui  (pHU3MYecKux
BEJIMYVH.

OObsiCHeHNE PUHITUTIOB ACHCTBUS U
yCIIOBHIA 6€301aCHOTO IPUMEHEHUS
amrepMeTpa, BOIIbTMETPa, PeocTaTa,
HACTOYHHUKOB TOKa,

3JIEKTPOHATPEBATEIBHBIX U
3IIEKTPOOCBETHTENFHBIX TIPHOOPOB,
TEPMOMETpA COIPOTUBIIEHUS, BAKYYMHOIO
QI0/1a, TEPMICTOPOB U (POTOPE3UCTOPOB,
MOJIyIPOBOIHUKOBBIXIUO/IOB, T'aJIbBAHUKU.
Pewienue pacu€THbIX 3a7a4 C SIBHO
3aJITaHHOM (YU3MIECKOI MOJICIBIO

C UCTIOJIB30BaHHEM OCHOBHBIX 3aKOHOBU
¢dopmya Tembl «IlocTOsIHHBIH
SJIEKTPUYECKUM TOK».

PacnioznaBanue (hU3NUECKUX SIBJICHUIB
y9e0HBIX OTBITaX U OKpY Kalommen

JKU3HU: 3JIEKTPUYECKASI IPOBOIUMOCTb,

Bbubnuoreka [JOK
https://m.edsoo.ru

POII
https://resh.edu.ru

DopMupoBaHKe TUYHOCTH,
oOamaromnen
[pe/ICTaBICHUEM O
COBPEMEHHOM Hay4YHOH
KapTHHE MUPa, JOCTHKEHHUSIX
HAYKH U TEXHUKH,
ApryMEHTHUPOBAHHO
BBIPAKAIOLLEH [IOHUMAHNE
BHAYCHUA HAYKH B )KU3HU
[poccuiickoro ooIecTBa,
00ECIICUCHHH ero
6€30MacHOCTH,
ryMaHHTAPHOM, COIHATBHO-
PKOHOMHUYECKOM Pa3BUTHU
Poccun



https://resh.edu.ru/

noJynpoBogHUKOB. CBOICTBa
p—n-nepexoaa. [loaynpoBogHUKOBEIE
pUOOPBI.

OJeKTpUUecKuil TOK B pacTBOpax 1
pacmiaBax 3JIeKTPOJIUTOB.
OIEeKTPOIUTHIECKAS TUCCOIHALIHSL.

DNEKTPONN3. DINEKTPUIECKUI TOK B ra3ax.

CaMOCTOSTENbHBIN 1
HECaMOCTOSTENbHBIN pa3pal. MoaHusL.
IInazma. TexHnyeckue ycTponucTBa u
MpaKTHIECKOE PUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTAT,NICTOYHHUKH TOKA,
JJIEKTpOHarpeBaresibHbIe TPUOOPEI,
IJIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN
JIOJI, TEPMHUCTOPBI U (JOTOPE3UCTOPBI,
MOTYTIPOBOJHUKOBBIH ANOT,

rajJbBaHHKa

TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE IEUCTBUS TOKA.

AHanm3 3MeKTPUIECKUX SBICHUNA U
MIPOIIECCOB B IETISIX OCTOSHHOTO TOKAC
HCTOJF30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH TIOCIIEAOBATEIFHOTO H
MapajuIeIbHOTOCOE IMHEHUS
MIPOBOJTHUKOB, 3aKOH

Jxoyns-JleHna.

OnucaHne n3y4eHHbIX CBOMCTB
BEIIECTB U 3JIEKTPUUECKUX SBICHUIC
UCTIONIb30BaHUEM (PH3HYECKUX
BEJIMYMH: 2JIEKTPUUECKUN 3apsif, Cuila
TOKa, DJIEKTPUUECKOE HAMIPsDKEHHE,
3EKTPHUYECKOE COPOTHUBIICHNE,
pasHocTh notennuanos, I/1C, pabora
TOKa, MOIITHOCTH TOKA.

Hcnonp3oBanue nHGOPMAITOHHBIX
TEXHOJIOTHH IJIs TIOWCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALUH U
TIpeICTaBICHNS! THPOPMALIMH TIPH
MIOJITOTOBKE COOOLICHUIT O IPUMEHEHUT
3aKOHOB IIOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSIX

PesepBHOE Bpems 2
OBIIEE 68
KOJIMYECTBO

YACOBIIO

[MPOT'PAMME




11 xkaAcc

TemaTnueckui
0JIOK, TEMa

OcHOBHOe coaepKanue

OCHOBHBIE BHJIbI
e TeJHbHOCTH yJauIuxcs (Ha ypoBHe
y4eOHBIX JeicTBMIl)

DJieKTpoHHbIE (LM(POBbIE)
00pa3oBaTe/IbHBIC PeCypChl

Conep:xanue
BOCIIUTATEJIBHOI'O
KOMIIOHEHTA

Pazgen 1. dnexkrpoqunamuka (11 gacos)

MarHuTHo€ IoJIe.
DNIEeKTPOMAarHUTHAas
Ty Kiest (11)

IlocTosIHHBIE MAaTHHUTHI.
B3anmoielicTBre NOCTOSHHBIX
MarHUTOB. MarHuTHoOE moJie.

Bekrop MarHuTHOM MHTyKIUH.
IIpuHuun cynepnozuuuu

MAaTHUTHBIX IOJIeH. JIMHUU MarHUTHOMI
naaykin. Kapruaa

JIMHUWA MarHUTHOM WHTy KLIUY OIS
IMOCTOSIHHBIX MArHUTOB.

Mar=uTHOE 10JIe IPOBOJHHUKA

¢ TokoM. KapTuHa tuHui MHIy KUK
MarHUTHOTO MOJISL AJTUHHOTO MPSMOTO
TIPOBOJTHIKA U 3aMKHYTOT'O KOJIBIICBOTO
MPOBOJHUKA, KATYIITKH

¢ TokoM. OneIT OpcTeaa.
B3anmonelicTBre NPOBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ MOIyJb U
HaIIpaBIICHHUE.

Cua Jlopenta, e€ Moaysb 1

HanpaBieHue. [IBrKeHne
3apsHKCHHON YaCTHIII B
OJTHOPOJHOM MAarHUTHOM IIOJIC.
Pa6ora cumsl Jlopenia.

[IpoBeneHue skcCieprUMEHTa: U3y4YeHHUE
MarHUTHOTO MOJIA KaTyIIKH C TOKOM;
UCCIIeIOBaHUE JIEMCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIIEIOBAHNE SBIICHHS
JIEKTPOMAarHUTHOM MHAY KiK. OLeHKa
aOCOJFOTHBIX 1 OTHOCHTEIIBHBIX
HOTPELIHOCTEH N3MEPEHHH PU3MIECKUX
BEJIMYMH.

OOBsicCHEHNE TTPUHITUTIOB IEHCTBUSA U
yCIIOBHHA 0€301TacHOTO MPUMEHEHHS
MIOCTOSTHHBIX MarHUTOB,
JIEKTPOMAarHUTOB, IEKTPOIBUTATEIS,

YCKOpUTEJEH 3JIEMEHTAPHBIX YacTHll,

3a/1a4 Ha IpUMEeHeHHE (POPMYIT TEMBI
«MarHuTHoe nojie. JIeKTpoMarHuTHas

WHTY KIS

N3Y4YCHHbIC 3aKOHbI, 3aKOHOMCPHOCTHU U

10J1e. NEeKTPOMAarHUTHAS MHIYKIIHSD).
OmnpeneneHne HaPaBICHNS BEKTOPa
WHIyKIIMH MarHATHOTO TTOJIS

UHAYKIMOHHOM neun. Penenne pacuéTHbIX

Pewrenue kauecTBEHHBIX 3a/1a4 C OIOPOH Ha

(1)I/IBI/I‘I€CKI/I€ SIBJICHUS TeMbI « MarHuTHOE
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SIBieHME 3JIEKTPOMAarHUTHO MMH Ty KLIUU.
[ToTok BekTOpa MarHUTHOM MHIYKLMH.

ONEeKTPOABIKYILAS CHIA MHYKIIHH.
3aKOH AJIEKTPOMArHUTHOMUHAYKIIUU
Dapages.

Buxpesoe anexrpuueckoe noie.
ONEeKTPOABIKYILAS CUJIA UHIYKIIUHB
MPOBOJHUKE, ABHKYIIEMCS
MOCTYNATEJIEHO B OJJHOPOJHOM
MarHuTHOM IIOJIE.

IIpasuno Jlenna. MHAyKTUBHOCTS.
SIBneHne caMOMHAyKLUU.
ONEeKTPOABIIKYILAS CUJIA CAMOUHAYKIUH.
OHeprust MAarHUTHOTO TIOJIS KaTYLIKKC
TOKOM.

ONEeKTpOMarHuTHoOE noje. TexHu4eckue
YCTPOWCTBA UIIPAKTUYECKOE MPUMEHEHHE:
TIOCTOSIHHBIE MarHUTHI,

3JIEKTPOMArHUTBI,

3IEKTPOJBUraTelNb, yCKOPUTEIH
3JIEMEHTAPHBIX YaCTUIl,

HMHAYKIHOHHAsSI IeYb

MPOBOJHUKA C TOKOM, CHJIBI AMIiepan
cuibl Jlopenma.

PacnioznaBaHue (hU3NUECKUX SIBJICHUIB
y4eOHBIX OIBITAaX U OKpYy Karomeit
JKU3HU: B3aMMO/ICIICTBHE MarHUTOB,
3JIeKTPOMAarHUTHAs UHIYKINA, NeHCTBUE
MarHUTHOTO I0JIS Ha MIPOBOHUK C
TOKOM M JBYOKYLIUICS 3apsi.

AHanu3 3J1eKTPOMarHUTHBIX SBJICHHUIC
UCTIOJIB30BaHUEM 3aKOHA
3IEKTPOMArHUTHOM HMHIYKIHH.
OmnucaHne M3yYeHHBIX CBOWCTB
BEIIIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUM C UCTIOJIb30BAHUEM
(hu3MYeCKUX BETMYUH: WHIYKIHS
MarHuTHOTO TIOJIsI, cCujla AMriepa, cujia
JlopeH1ia, ”HAYKTUBHOCTH KaTYIIIKH, SHEPIUS
3IEKTPUUYECKOI0 U MArHUTHOTOMOJIEH

Pa3nen 2. Konedanns u BoJiHBI (24 yaca)

IMexaHndecKue u
PIEKTPOMAarHUTHBIE
koneGanust (9)

KonebatenbHas cucrema.

CB00O/JHbIE MEXaHUUECKHE KOJIeOaHUsI.
T'apmonnueckue

koneOanus. Ilepuon, yacrora, aMIIUTy 18
u Qaza xonebanuit. [Ipy>XKHHHBIN MasSTHUK.
MaremaTu4ecKkuii MasiTHUK.

YpaBHEHHE FAPMOHUYECKUX

konebanuii. [IpeBpamienue sHeprunnpu
rapMOHHUYECKUX KOJICOaHUSIX.
Konebatenbubiii koHTYp. CBOOOHEIE
3J'IeKTpOMaFHI/ITH])IeKOJ'Ie63Hl/lﬂ B
usiealIbHOM KoJieOaTeIbHOM KOHTYPE.
Amnanorus MEXIY MEXaHUYCCKUMU U

OJICKTPOMAariuTHbIMH KOJIEOAHUSIMU.

HUccnenoBanue napameTpos
KoJie0aTeIbHON CUCTEMBI — IIEPUO/Ia, YaCTOTHI,
aAMIUTUTYABI U (a3bl

KoseOaHui (py>KUHHBIN W/ HITH
MaTeMaTHYCCKHI MasSTHHUK).

Habmogerne 3aryxaommx —KoJeOaHWH.
HccnenoBaHue CBOMCTB — BBIHYKACHHBIX
KoJsieOaHuMH.

Hab6mronenue pesonanca. [IpoBenenue
9KCIIEPUMEHTA: UCCIIEJOBAaHNE
3aBHCHMOCTH TIEPHUOJaMAIIBIX

KosiebaHuil rpy3a Ha HUTU

OT JUTMHBI HUTH ¥ MacChl Tpy3a;
HCCIIeA0BaHNE IIEPEMEHHOTO TOKAB LU U3
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®opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPI'UU B HICATLHOM KOJIcOATEIEHOM
KOHTYDE.

IIpencraBieHue o 3aTyxarwmux
KoseOaHusIX. BeiHy ) 1eHHBIE
MEXaHNIeCKHe KOJIeOaHms.

Pe3onaHc. BoiHyK1€HHBIE
3JIEKTPOMAarHUTHbIE KOJICOaHus.
IlepemeHHBI TOK.

CuHycOnIaNBHBIN IEPEeMEHHBIH TOK.
MomHOCTh TEpEMEHHOTO TOKA.
AMITIMTYIHOE M ISWCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA M HAITPSDKEHHUSL.
Tpaucdopmarop. [IpousBoacTso,
nepenaya u norpedieHue

NIEKTPUYECKOI SHEPTUH.

OKOJIOrH4ecKre pUCKH

MPY IPOU3BOJICTBE MIEKTPOIHEPTUU.
KynpTypa nucnonszoBanus
JIEKTPOIHEPTUH B IOBCEAHEBHOIKU3HH.
TexHuueckue ycTpoucTBa HIPAKTUUECKOE
NpUMEHEHHE:

EKTPUUECKHUN 3BOHOK, TCHEPATOP
HNEPEMEHHOTO TOKa, JINHUU
3eKTponepeaay

MOCJICA0BATEIFHO COCAUHEHHBIX
KOHJICHCATOpa, KaTYIIIKHHA PE3UCTOpA.
OueHka aOCONIOTHBIX W OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN  M3MEpeHUH  (HPU3MUECKHUX
BCJIMYUHMH.

OOBsCHEHNE TPUHITUTIOB IEHCTBUS MY CIOBUHA
0€30IacHOTO MMPUMEHEHHS MIEKTPHIECKOTO
3BOHKA, TCHEPATOPAIIEPEMEHHOTO TOKa,
JUHUH 3JeKTporepeaad.

Pewienue pacu€THbIX 3aa4 ¢ SIBHO 3alaHHON
(hU3NIECKOI MOJICITBIO C UCTIONIE30BAHHEM
OCHOBHBIX 3aKOHOBH ()OPMYJI, OTIFICHIBAFOIIINX
MECXAaHUYCCKHUEC U BHCKTpOMaFHI/ITHBIe

KoJieOaHusl.

Ornucanre MeXaHHYeCKHX U
3JIEKTPOMATHUTHBIX KOJIeOaHHIA C
UCTIOJIb30BaHUEM (PH3UUCCKUXBEIHYNH:
MIEPUOJ] X YaCTOTa KOJICOAHHIA, aMIUTUTY 1A U
(hazakosicOaHuii, 3apsiI ¥ CUIa TOKa

B TapMOHHUYECKHX DJICKTPOMArHUTHBIX
KoJIeOaHUsX.

Pemenue kaueCcTBEHHBIX 3a/1a4 C OMOPOM Ha
HU3Y4YEHHbIE 3aKOHBI,3aKOHOMEPHOCTH,
OTIMCHIBAIOIIIIE MEXaHMIECKUE U

AJIEKTPOMAarHUTHBICKOJICOaHUS.

Pabora B rpymnmnax npu riiaHUpOBaHUH,
MIPOBEACHUN 1 HHTEPIIPETALIUH PE3yIbTATOB
OIBITOB, M AHAJIM3€ JIOTIOJHUTEIbHBIX
HCTOYHHKOB HH(POPMAIINHU 110 TEME

MexaHnJecKue 1
PIIEKTPOMAarHUTHBIC
BOIHEI (5)

MexaHn4ecKHe BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoOCTpaHEHHs 1
JutHa BOJTHEL. [lomepeyHsie u
MPOJIONTEHBIE BOJHEI.
Wurepdepentms u audpakiust
MEXaHWYECKHUX BOJH.

Wzyuenne oOpazoBanus 1

pacrpocTpaHeHHs IOTIEPEIHbIX U
TIPOJIOIBHBIX BOJIH.

Hab6mnronenue oTpakeHus M IpeoMIIeHHS,
uHTepdepeHINN nANPPaKIME MEXaHUYECKHX
BOJIH.

Habmronenue cBsA31 IPOMKOCTH 3BYKa U

Bbubnuoreka [TOK
https://m.edsoo.ru

POII
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DopmupoBaHUE TMIHOCTH,
oOamaromnen
MPeCTaBICHAEM O
COBPEMEHHOM Hay4YHOH
KapTHHE MHpPa, TOCTIKESHUSIX
HAYKH ¥ TEXHUKH,
apTyYMEHTHPOBAHHO
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3Byk. CkopocTh 3ByKa. I'pomKoCTh
3ByKa. Bwicora Tona. TemOp 3ByKa.
OIeKTPOMarHUTHBIE BOJIHEL

VYcaoBus u3myyeHus
9JIEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHTanus BekTopos E, B,

V B 3JIEKTPOMAarHUTHOW BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH!
OTpa)KeHHUE, IPEIIOMIICHHE,
HoNApH3anys, TuQpaKiys,
uaTepdepermsi. CKopocTs
3JIEKTPOMAarHUTHBIX BOJIH.

[ITkana 3meKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne 1eKTPOMArHUTHBIXBOJIH B
TEXHUKE U OBITY.

[TprHOMTIBI paOCBSI3H U TEIEBUICHHUSI.
Pannonokauus. DIeKTpOMarHuTHOE
3arpsA3HEHUEOKPYKAIOLICH CPEIbI.
TexHuuyeckue ycTpoucTsa u
NpaKTHYECKOe IPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3BYKOBas IMarHOCTHKA

B TEXHHUKE ¥ MEJIMIIMHE, pajap,
panuonpHEMHHK, TEJIEBU30D, AHTCHHA,
tenedon, CBU-neus

BBICOTHI TOHA C aMHﬂHTyI{Oﬁ )44
94acTOTOH KOJIcOaHHiA, 3BYKOBOTO
pe3oHaHca.

WccnenoBanue cBOMCTB
ANIEKTPOMATrHUTHBIX BOJIH: OTPaKEeHHE,
MpeOMJICHHUE, TTOJISIPU3ALIHS,

qudpakuust, HHTEphEpEHLMS.

N3yuenue ycioBuil U31y4eHus
3JIEKTPOMATHUTHBIX BOJIH, B3aUMHOI
opueHTanuu Bektopos E, B, v B
JIEKTPOMAarHUTHOH BOJTHE.

W3yuenune npuMeHeHus
9JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

OO0BsCHEHNE TTPUHITUIIOB ICHCTBUS 1
yCIIOBHIT 6€3011aCHOTO IPUMEHEHUS
MY3BIKQJIBHBIX HHCTPYMEHTOB,
yJIBTPa3BYKOBOM MAarHOCTHKH

B TEXHHKE U MEIHLIMHE, pajiapa,
panuonpréMHHKA, TeJIeBU30pa, AHTECHHBI,
tenepona, CBU-neun. Pemenne pacyéTHbIx
U Ka4eCTBEHHBIX3a/1a4 C OIIOPOi Ha
H3y4YeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
OIMCHIBAIOLINE PACTIPOCTPAHCHUE
MEXaHHYECKHX HAJICKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanne HHGOPMALIMOHHBIX
TEXHOJIOTHH /IS TONCKa,
CTPYKTYPHPOBAHHUS, HHTEPIIPETALIMU U
TIpeAcTaBlIeHNs] THPOPMAIH TTPH
TIOJITOTOBKE COOOIIEHUH 00 MCIIOIb30BAaHUI
9NIEKTPOMATHUTHBIXBOJIH B TEXHHUKE.
VYyacTue B TUCKYCCHH 00 IEKTPOMAarHUTHOM
3arps3HCHUHOKPY KArOLIeH Cpebl.

Pabota B rpynmax npu iiaHApOBaHUH,
NPOBE/ICHUH ¥ MHTEPIPETalUH
pe3yIbTaTOB ONBITOB U aHAIU3E
JOTIOJTHUTEBEHBIX HCTOYHUKOB
HH(POPMALIHH 10 TEME

BBIPAKAOLLEH [IOHUMAHNE
BHAYCHHUS HAYKU B KU3HU
[pPOCCHIICKOTO 00IIeCTBRa,
o0ecIeYeHUH ero
0€30MacCHOCTH,
FyMaHHTAPHOM, COLUAIIBHO-
HPKOHOMHYECKOM Pa3BUTHU
Poccun




Ontuka (10)

I'eomeTpuueckas onTuka.
[IpsimonuHeiiHOE pacpocTpaHEHUE CBETa
B OJTHOpOAHOM cpene. JIyd certa.
ToueyHslil ICTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
ceera. [Toctpoenue

M300pakeHNH B INIOCKOM 3€pKajle.
[Ipemomnenne ceeta. 3aKOHBI
MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN
rokazaTelns npesomsieHus. [TomHoe
BHyTpeHHee oTpakeHune. [IpenenbHbIit
YTOJI IIOJTHOTOBHY TPEHHETO OTPasKEHHMSI.
Hucnepcus ceeta. CloXHBINH COCTaB
6exoro ceera. Liger.

CoOuparoiye 1 paccenBaroIIne JIHH3BL.
Tonkas nmuH3a. POKYCHOE pacCTOSHHE U
ONITHYECKasl CUIa TOHKOM JTMH3HI.
ITocTpoenue n3o0pakeHni B
COOMpAIOIINX U PACCEHBAIOIINX JIMH3AX.
DopMyJIaATOHKON JIMH3BL. Y BEJINUEHHE,
JaBaeMoe€ JIMH30H.

[Ipenens! MPUMEHNMOCTUT€OMETPHUYECKOM
OITHUKHU.

BounnoBas ontuka. Mutepdepenuns
cBeta. KorepeHTHBIE HCTOYHMKH.
YcnoBust HaONMIOJEHUS MAKCHUMYMOBH
MHHHUMYMOB

B UHTEP(QEPEHINOHHON KapTHHE OT
JBYX cuH(]a3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

Hudpaxmus ceeta. AndpakunonHas
pemérka. YcioBue HaOIIOICHNS
TJIaBHBIX MAaKCHMYMOB ITPH NAJICHUH
MOHOXPOMAaTHYECKOIO CBETa

Ha IM(PPaKIMOHHYIO PEIIETKY.
Ionspusanus ceera. Texnuueckue
YCTPOWCTBA UIIPAKTUYECKOE MPUMEHEHHE:
0uKH, JIyna, oToanmapar,

M3yueHnue sBieHus NOJTHOTO BHYTPEHHETO
OTpaK€HUsI, ETONPUMEHEHHUS B CBETOBO/IE.
W3ydenue Mozeneit MUKPOCKOTIA,

TEeJIeCcKora.

[Tonyyenue cnekTpa ¢ MOMOUILIO

TIPU3MEI U JU(QPAKITHOHHON PEIIETKH.
W3mepenne mokazaTes mpeToMIICHAS
CTeKIa.

HUccnenoBanme CBOHCTB M300paXCHHUH B
JINH3AX.

OOBsCHEHNE TPUHITUTIOB IEHCTBUS MY CIOBUHA
0€30MacHOTO MMPUMEHEHHS OYKOB, JTYTIBL,
(oToanmapara, MPOEKIIMOHHOTO aNIapara,
MHKPOCKOTIA, TEIECKOIa, BOJIOKOHHON
OIITUKY, TU(PPAKITUOHHON PEIIETKH,
TIOJISIPOHIA.

Pewienue pacu€THbIX 3a1a4 C IBHO 3aJaHHOH
(u3MIecKO MOJEINBIO C UCTIOJIB30BaHIEM
OCHOBHBIX 3aKOHOBH (HOpMYIT
TEOMETPUYECKOM ONTUKH.

ITocTpoenue u onvcanne H300pAKESHUS,
CO3/1aBa€MOT0 TIOCKUM 3€pKajioM, TOHKOM
JINH30M.

PaccmoTpenue npenenos

MPUMEHUMOCTH T€OMETPUIECKON

ONTHUKH.

PacnioznaBaHue (hu3MUECKUX SBICHUIB
OTBITaX U OKPY KAroIeH »KU3HU:
MPSIMOJIMHEHOE paclpOCTPaHEHUE CBETA,
OTpaKeHHe, IpeIoMIICHHE, HHTepdepeHIus,
JuQpakus ¥ MOISAPU3aIs CBETA, JUCIICPCUS
CBeTa.

Nzydenue yciaoBuii HaOIIOICHUSIMAKCHMYMOB
Y MHHAMYMOB B HHTEP(ECPEHIIMOHHOM
KapTHHE OT IBYX CHH(A3HBIX KOTCPEHTHBIX
HCTOYHUKOB.

VcnoBre HaOII0 ICHHS TIIABHBIX
MaKCUMYMOB TIPH TaIeHIH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(QPaKIMOHHYIO PEIIETKY.
AHaJn3 ONTHYECKUX ABICHUN

bubnurorexa [IOK
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‘dopmupoBaHUe JIUYHOCTH,
00J1a1aro1eit
[peCTaBIEHUEM O
COBpPEMEHHOM Hay4HO
KapTHHE MHPA, JOCTIKCHHSIX
HAYKH ¥ TSXHUKH,
apTyMEHTHPOBAaHHO
BBIPAXKAIOLLEH TOHUMAHKE
BHAYCHUS HAyKHU B KU3HU
[poccuiickoro o0mecTBa,
oOecreYeHun ero
0e3011acHOCTH,
CYMaHUTapHOM, COITUAILHO-
DKOHOMHUYCCKOM paSBI/ITI/II/I
Poccun
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MPOEKIMOHHBII anmapaT, MHKpPOCKOII,
TEJIECKOII, BOJJOKOHHASONTHKA,
JpaKIHOHHAS PEIIETKA, TOTISIPOHT

C HCTIOJTb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PAaCIpPOCTPaHEHHS
CBETa, 3aKOHbI OTPAXKCHUSI CBETA,
3aKOHBI MPEIOMJICHHS CBETA.
OmnucaHue ONTHYECKUX SIBJICHUIC
UCIIOJIb30BaHUEM (PU3NUECKUX

BEIMYHUH: (POKYCHOE PACCTOSHHE U
ONITUYECKAs CHJIA JIMH3BI

IPazgen 3. OcHOBBI crieNMAJIbHOI TeopuH 0THOCHTEIbHOCTH (1asee — CTO) (4 yaca)

OCHOBBEI
CIICIIMATEHOUTEOPHH
OTHOCHUTEIHLHOCTH

(4)

I'paHuIBl MPUMEHUMOCTUKIACCHUECKOM
MEXaHHKH.

ITocTynaTsl crienuaibHON Teopun
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJYJIsl CKOPOCTH CBETa B BaKyyMe,
TPUHIIMIT OTHOCUTENIBHOCTH DUHILITENHHA.
OTHOCUTETTFHOCTH OTHOBPEMEHHOCTH.
3aMeNIeHHEeBPEMEHHU U COKpAICHIe
JUTHHBL. DHEPTUS U UMITYJIbC

peJIfITPIBPICTCKOﬁ YaCTHIIbI. CBsI3b MacChI C

SHEPruei ¥ UMIYJIbCOM PENIITUBUCTCKOMN
YaCTHUIIbI. SHCPFI/IS[ IIOKOA

Penrenne kaueCTBEHHEIX 3a1a4

C OMOPOM Ha U3YUYEHHBIE NTOCTYJIATHI
CTO.

Hcnonp3oBanue HHGHOPMAITHOHHBIX
TEXHOJIOTHIl [IJis IIOKCKa,
CTPYKTYPHPOBAHUS, HHTCPIPETAIHU U
TIpeICTaBICHIS HH(POPMAIIUH TIPH
MTOJITOTOBKE COOOIICHUH O TpaHUIax
MPUMEHUMOCTH KJIACCHYECKON
MexaHuku ¥ ocHoBax CTO

bubnurotexa [IOK
https://m.edso0.ru

POIII
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DopmMupOBaHUE THYHOCTH,
00J1agaroeit
MPEICTABICHUEM O
COBPEMEHHOM Hay4HOH
KapTHHE MHPA, JOCTIKCHHIX
HAYKH ¥ TEXHUKH,
apTyMEHTHPOBAaHHO
BBIpAXKAOILEH TOHUMAHKE
BHAYCHUS HAYKHU B KU3HU
[poccuiickoro oomecTsa,
oOecreyeHun ero
6€30IacCHOCTH,
FYMaHUTAPHOM, COI[HAIEHO-
DKOHOMHUYCCKOM paBBI/ITI/II/I
IPoccuu

Pa3nen 4. KantoBas ¢pusuka (15 yacos)

DIIEeMEHTHI
KBAHTOBOMOIITUKHU

(6)

®oronsl. ®opmyia [InaHka cBA3U
dHEpruu GOTOHA C €ro YacTOTOM.
OHeprust U UMITyJIbC (HOTOHA.

OTkpeITHE 1 BcciaenoBannedporoddhdexra.

Omeiter A.I'. CroneroBa. 3aKOHbI
tdororddexra. YpaBHeHNEe DUHIITEIHA
s porodpdexra. «KpacHas rpaHuIa
¢doroadpdexra./laBnenne cBeta. ONBITH
[1.H. JleGenena.

XUMHYECKOE JEHCTBUE CBETA.
TexHuyeckue ycTponucTsa u
MpaKTHIECKOe NPUMEHEHHUE:

Habmonenne potordpdexra

HA YCTaHOBKE C IMHKOBOM TUIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO
boroaddekra.

OOBbsicHeHHE OCHOBHBIX MPUHITUIIOB
JIEACTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (POTORIeMeHT, POTOJATUHK,
CONTHEeYHas 6aTapes, CBeTOANOI; ’
YCIIOBHI MX 0€30TT1aCHOTO MIPUMEHCHHUSIB
MIPAKTUIECKOM KU3HU.

Pemmenne pacu€THBIX 3a/1a4 C SBHO
3aJITaHHOM (YU3MIECKOI MOJICITBIO

bubnurotexa [IOK
https://m.edsoo.ru
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DopmMupOBaHUE THYHOCTH,
00J1a1aro1et
MpeCTaBICHHEM O
COBPEMEHHOM Hay4HO
KapTHHE MHPA, JOCTIKCHHIX
HAYKH ¥ TEXHUKH,
apryMEHTHPOBAaHHO
BEIpAKAFOIICH TOHUMAaHUE
BHAYCHUS HAyKHU B KU3HU
[poccuiickoro oomecTsa,
oOecreyeHun ero
0e301acHOCTH,
FYMaHUTAPHOM, COI[HAIBHO-
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(hoTosIeMEHT, POTOIATYHK, COTHEYHAS
Gatapes, CBETOIMO

C UCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOBHU
(hopMyJ1 KBAHTOBOH OITHKH.

Peuienue kauecTBEHHBIX 33/1a4 C OMOPOM Ha
M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OINTHKH.

PacrnioznaBanue Gpu3nUUeCKUX SIBICHUI B
yueOHBIX OMbITaX: POTOIIECKTPUUCCKUI

3¢ deKT, CBETOBOCIABICHUE.

OHI/IC&HHG N3Yy4YCHHBIX KBAHTOBBIX SIBJICHUH 1
MPOIIECCOB C UCTIOJIH30BAHUEM (PH3HYCCKUX
BEJIMYMH: CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH,
JUIMHA BOJIHBI U 4aCTOTa CBETA, SQHCPTUA U
UMIybC GOTOHA

PKOHOMHUYCCKOM paSBI/lTl/Il/I
Poccun

Ctpoenne aroma (4)

Mozens atoma TomcoHa. OnBITEI
Pesepdopaa mo paccesHmro

o-gactuil. [lmaneTapHas MoeIbaToOMa.
IToctynats! bopa.

W3nyuyenwue u moriomeHue (GOTOHOBIPH
Mepexo/ie aToMa ¢ OJIHOTO YPOBHS
SHEPruu Ha Jpyroi. Buabl criekTpos.
CrexTp ypoBHe# sHeprumaTroMa
BOJIOpPOJIA.

BomnHoBrle cBolicTBa yacTull. BojHbIgE
Bpoiins. KopryckynsapHO-BOJIHOBOI

Iy aTu3M.

CrioHTaHHOE U BEIHYKJICHHOCH3ITyYCHHE.
TexHUUECKUE YCTPOUCTBA HIIPAKTUICCKOE
MPUMCHCHHUE  CTICKTPAITbHBIN aHAIH3
(ciekTpockoI), 1a3ep, KBAaHTOBBIN
KOMIIBIOTEP

Wzyuenue moaenu onbita Pesepdopra.
IIpoBeneHue skcnepuMeHTa

Mo HAONOACHHUIO JIMHEHYaToro CIEKTpa.
OreHka aOCONIOTHBIX U OTHOCHUTEIBHBIX
MOTPEITHOCTEH  M3MEpeHHH  (U3NIECKHUX
BCJIMYMH.

N3yuenune moaenu aroma: TomcoHa,
IUTAHETAPHOW MOJICITH aTOMa, MOZICITH

aroma bopa.

W3ydeHue criekTpa ypoBHEH SHEPTHU

aTtoma Bojiopoga. OObscHeHHE

MIPUHIUIIOB JEHCTBUS U YCIOBUM
0e30MacHOTO MPUMEHEHUS

CHEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMITBIOTEpA.

PeuieHne ka4ecTBEHHBIX 3a/1a4 C ONOPOii Ha
N3y4YEeHHbIE 3aKOHBI,3aKOHOMEPHOCTHU U
¢usndeckue siBeHUs 1Mo Teme «CTpoeHue
aTomay. Pacrio3HaBanue ¢pu3ndecknx
SIBTICHUH B Y4€OHBIX ONbITaX: BOSHUKHOBEHHE
JMHEHYaToro CIeKTpa M3IIy4eHHUS.

AHan3 KBaHTOBBIX ITPOIIECCOB U SIBIICHHUH C

HCIIOJIb30BAHUCM MTOCTYJIATOB Bopa

DopMUpOBaHKE JIUYHOCTH,
oOJamaronen
MpeaCcTaBICHHUEM O
COBPEMEHHOM Hay4YHOH
KapTUHE MUpPAa, TOCTHIKECHUIX
HaAYKHW U TCXHUKU,
ApryMEeHTHPOBAaHHO
BBIPAKAFOIICH TOHUMAHUE
BHAYCHUS HAYKU B KU3HU
[POCCHIICKOTO 00IIeCTBa,
0OeCTIeYeHHUH ero
0€30MacHOCTH,
TYMaHHTapPHOM, COITHATEHO-
PKOHOMHYECKOM Pa3BUTUHI
Poccun.

I[ToHnMaromuii 3Ha4YEeHUE U
rTo0ABHBIN XapakTep
PKOJIOTHYECKUX TpoOIeM,
yTeH UX pEeLICHHUS,
BHaYEHHE SKOJIOIMYECKOM
KYJIbTYpPBI Y€JIOBEKA,
oO1IecTBa




IATomHOe s171po (5)

SKCHepHMeHTLI, JOKa3bIBAaIOIIHEC
CJIO)KHOCTB CTPOCHUS s7pa.

OTKpBITHE paAHOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnto cocraBa
pannoakTUBHOTO U3My4eHus. CBOHCTBa
anb(da-, 6eTa-, raMMa-M3ITydeHUs.
BimstHIE pagiioaKTHBHOCTH HA KUBBIC
OpTaHH3MBI.

OTKpbITHE TPOTOHA 1 HEUTPOHA.
Hyxonnas mozens sipa ['elizenoepra-
HBaneHKo.

3apsig spa. MaccoBoe 4ucio spa.
M3oTomnbl.

Anbda-pacnan. DIEKTPOHHBIA U
TIO3UTPOHHEIHN OeTa-pacmaz. ['amma-
W3JTy4eHHE. 3aKOH PalOaKTHBHOTO
pacmana.

OHeprus CBA3M HyKJIOHOB B SIZIpE.

Snepusie cuisl. [ledext Maccr sipa.
SnepHble peakuyu. JleneHue uCUHTES
SIED.

SAnepusiii peaktop. TepmosaepHbIil
cuHTe3. [Ipo6neMb! 1 TepCHeKTUBBI
SEpPHON DHEPIreTHKH.

DKOJIOTMYECKHE aCEeKThI sIIEPHON
SHEPIreTUKU.

OneMeHTapHbIe YacTUIBl. OTKPHITHE
MO3UTPOHA.

Mertobl HaOMIOACHHS ¥ PETHCTPALIN
3JI€MEHTAPHBIXYaCTHIIL.
DyHITaMEHTAJIbHBIE B3aUMOICHCTBUSL.
EnunCTBO (hM3mueckoit KapTHHBI MUpA.
TexHuyeckue ycTponcTBa u
MPaKTUYECKOE MPUMEHEHUE: JO3UMETD,
kamepa Buinbcona,

SIEPHBIA peakTop, aToMHast bomba

W3yueHne 3KkCIepuMEHTOB,
JIOKa3bIBAIOIINX CIIOKHOCTb CTPOCHHUS
aTOMHOTO sIpa.

HccnenoBanue TpekoB 4YacTHIL (TI0 TOTOBBIM
¢dororpadusim). MzyueHune saepHbIX CHI,
SJIEPHBIXpEAKLUI CUHTE3a U pacnana,
TEPMOSAEPHOTO CHHTE3A.

N3yueHne HyKJIIOHHON MOJEIH siipa
[eiizenOepra-lBaneHko.

OObsicHeHnE yCTPOMCTBA U IPUMEHEHUS
J03UMETpa, KaMepbIBUIbCOHa, SIEPHOTO
peakTopa, aTOMHOW OOMOBI.

Pemenne 3aaa4 C OHOpOﬁ Ha MOJYYCHHBIC
3HaHWs, B T.4. O 3apsAA€U MaCCOBOM YUCJIC

spa.
PacniosnaBanue Gpu3nIecKux SIBICHHI B
y4eOHBIX OIBITAX U B OKPY>KAIOIICH KU3HU:
C€CTCCTBCHHAA U I/ICKyCCTBCHHaSI
pa}lHOﬁKTHBHOCTL. OHI/ICaHI/Ie KBAHTOBBIX
SIBIIEHUH ¥ MPOIIECCOB C MCIIOIh30BAaHHEM
(M3MIeCKNX BETHYUH: TIEPHOT
ToJTypactiaja, SHePTHs CBSI3M aTOMHBIX
siep, neeKT MacCH spa.

AHanu3 MpoLEeCcCOB U SBJICHUMN C
HCIIOJIb30BAHHEM 3aKOHOB U MOCTYJIATOB:
3aKOH COXPaHEHUSDIICKTPUIECKOTO 3apaa,
3aKOH COXpPaHEHHsI MaCCOBOTO UHMCIIa,
noctynarsl bopa, 3aK0H paJiOaKTUBHOTO
pacmana.

VYyactue B paboTe KPyIJIOro cToia
«DyH1aMEeHTaJIbHbIE B3aUMOJICHCTBHUS.
EnnucTBO (hmzndeckoif KapTHHBI MUpPay.
Hcnonp3oBanne HHGHOPMAITOHHBIX
TEXHOJIOTMH JIJIS TIOHCKA,
CTPYKTYPHPOBAHUS, HHTESPIIPETALNH U
TIpeICTaBIICHAUS HH(POPMATIUH TIPH
MTOJITOTOBKE COOOIICHUIA O MPUMCHECHUH

bubnurorexa [IOK
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‘dopmupoBaHUe JIUYHOCTH,
00J1a1aro1eit
[peCTaBIEHUEM O
COBpPEMEHHOM Hay4HO
KapTHHE MHPA, JOCTIKCHHSIX
HAYKH ¥ TSXHUKH,
apTyMEHTHPOBAaHHO
BBIPAXKAIOLLEH TOHUMAHKE
BHAYCHUS HAyKH B KU3HU
[poccuiickoro o0mecTBa,
oOecreYeHun ero
0e3011acHOCTH,
CYMaHUTapHOM, COITUAILHO-
DKOHOMHUYCCKOM paSBI/ITI/II/I
Poccun.

IToHnMaromuii 3Ha4eHUEe U
ro0a bHBIN XapakTep
PKOJIOTHYECKUX TPOOIIEeM,
IyTeH UX PEIICHHUS,
BHAYCHHE IKOJIOTHUCCKOM
KYJIETYpBI YeJIOBEKa,
oOrecTBa
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3aKOHOB KBaHTOBOW (PU3MKHU B TEXHHKE U
TEXHOJIOTUSIX, DKOJIOTUUECKUX aCIIEKTax
SIEPHOM SHEPIreTUKU

Paznen 5. DeMeHTHI acTpoHOMMH U acTpodu3uku (7 4acoB)

(DJIEMEHTBI
ACTPOHOMHH U
actpo¢usuku (5)

DTarbl pa3BUTHS ACTPOHOMHUH.
IIpuknanHoe 1 MUPOBO33PEHUYECKOE
3Ha4YEHUE aCTPOHOMUHU.

Bun 3Bé3ana0r0 HebOa. Co3Be3nus, SpKkue
3BE3/IbI, INTAHETEI, UX BHAMMOC IBIDKCHHUC.
Conneunas cucrema. Connie. CollHeUHas
aKTUBHOCTb. McTounuk sHeprumn ConHia
" 3BE3I.

3BE3/IBI, MX OCHOBHEIC

XapakTepucTuku. Juarpamma
«CTEKTpaJbHBINA KJIacC — CBETUMOCTDY.
3BE3/1bI INIABHOM MOCIEA0BATEILHOCTH.
3aBHCHUMOCTh «Macca — CBETUMOCTbY IS
3BE3TTIaBHOM MOCIIEI0BATEILHOCTH.

Buytpennee crpoenue 3BE3 1.
CoBpeMeHHbIe ITPEICTABICHUS O
MPOUCXOXICHUH U 3BOOIMHCOIHIIA H
3BE31. DTambl )KU3HU3BER .

Muneunsiii [1yTe — Hama ["anaktuka.
[Momoxxenne u apmwxeHne CoIHIAB
Tlanaktuke. TUIBI raJlaKTHK.
PanuoranakTuku v KBazapsl.

UéEpHble AbIPHI B sIpax rajlakTHK.
Bcenennas. Paciuupenne

Bcenennoii. 3akon Xab0na. Pa3zberanue
rajaktuk. Teopust boibiioro B3pbiBa.
PenukroBoeusnyueHue.

MaciraOHast CTPyKTypa

Bceenennoil. Meraranakruka.
Hepeménnsie npobieMsr

ACTPOHOMHH

IToaroroBka cooOmeHnii 00 dTamax pa3BUTHS
ACTPOHOMHH, O IPUKIATHOMHU
MHPOBO33PEHYECKOM 3HAYCHUH aCTPOHOMUH,
0 METOJIaxX MOTyYCHHS HAyIHBIX
ACTPOHOMHYCCKHX 3HAHUH, OTKPHITUIX B
COBPEMEHHON aCTPOHOMHUHU.

N3yuenune coBpeMeHHBIX MPEACTaBICHUIN O
MPOUCXOXKAeHUH u3Boonun ConHIa U
3BE3.

I/I3yquMe THUIIOB T'AJIAKTHUK, paauorajlakTUuK 1
KBa3apoB. M3ydyeHne JBMKEHUS HEOECHBIX
TEJI, SBOJTIONMH 3BE30 M Beenenno,
MIPOIIECCOB, MPOUCXOSIINX B 3BE3/1aX,B
3BE3IHBIX CUCTEMAX, B MEKTAIAKTUIECKOM
cpene, MacmTabHOW CTPYKTYpHI BeeneHHOI.
OO0mwsacHeHne pacmmpenus BeeneHHoiHA
OCHOBE 3aKoHa Xa00a.

IToaroToBka k 00CYXICHUIO HEPEIICHHBIX
npobaem actponomuu. [IpoBeneHre
HAOJIOICHU I HEBOOPYKEHHBIM TJIa30M

C HCTIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUI0KEHUH JUI OTIPEICIICHHS] TOJI0KEHUS
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1ust CeBEpHOTO MOMyIIapHs
U SIPKUE 3BE3/IBL.

[IpoBenenue HaOMIOICHUH B TEIIECKOIT

Jlynsl, nnanet, Mneunoro IlyTu.

VYuacTre B IUCKyCCHH O HEPEIIEHHBIX
mpobaemMax acTpOHOMHUH

bubnnorexa [IOK
https://m.edso0.ru

POIII
https://resh.edu.ru

DopmupoBaHHUe JIUYHOCTH,
oOnagaroeit
[peCTaBIeHUEM O
COBPEMEHHOM Hay4YHOH
KapTUHE MUPA, JOCTUKEHHUSIX
HaAYKHW U TEXHUKU,
ApryMEHTHPOBAaHHO
BBIPAKAFOIICH TOHUMAHUE
BHAYCHUS HAYKHU B KU3HU
[POCCHIICKOTO 00IIIeCTBa,
oOecIieueHUH ero
Oe30macHOCTH,
ryMaHHTAPHOM, COLUATIBHO-
HPKOHOMHYECKOM Pa3BUTHU
Poccun



https://resh.edu.ru/

Paznen 6. O6oomaromee noeropenue (4 yaca)

O6o0maromee
noBTopeHue (4)

O6o0011eHre U cCUCTeMaTH3aIHs
COJIepKaHHMs pa3zielioB Kypca
«Mexanukay, «MomnekysapHaspu3nKa u
TEPMOANHAMUKAY,
«QnexTponuHaMuKay, «Komebanusaun
BOJTHBD), «OCHOBEHI CIICIIMATLHONTEOPUH
OTHOCHTEJIEHOCTIY,

«KBanTtoBas ¢puznkay, « JIIEMEHTHI
ACTPOHOMHMH U aCTPOPHUIUKI».

Ponb hm3ukm u actpoHOMHN B
9KOHOMHYECKOM, TEXHOIOTHYECKOA,
COIIMAIIBHON M ATHYECKOH chepax
JIeITEIIFHOCTH YEJIOBEKa, POJIb M MECTO
(pU3MKK U aCTPOHOMHH B COBPEMEHHOM
Hay4yHOU KapTUHE MUpPA, 3HAUECHUE
OMUCaTEIbHOM, CUCTEMATU3UPYIOIIEH,
OOBACHUTENBHON U

TIPOTHOCTUIECKON (HyHKIMIA YU3NIECKOI
TEOpHH, POIIb (prU3NIECKON TeOpHHr B
(hopMHpOBaHUHM ITPEACTaBICHAI

0 ¢pu3nIecKol KapTHHE MHUPA, MECTO
(u3MYecKoi KapTUHBI MUpa

B 00111eM psiJly COBPEMEHHBIX
€CTCCTBCHHO-HAYYHbIX Hpe}lCTaBHeHI/Iﬁ (0]
npUpoJe

YyacTue B AUCKYCCHH O POIH HUZUKUT
ACTPOHOMHMH B PA3IHYHBIX chepax
JEATEIILHOCTU YEJIOBEKa.

IToaroroska coobmienuii o Mmecte
(u3HUECKON KapTHHBI MHUpPa B PARY
COBPEMEHHBIX TPEICTABICHUN

0 TIpUpoOJIe.

BrimoaeHne yueOHBIX 3a/1aHui,
JEMOHCTPHPYIOIINX OCBOSHHE OCHOBHBIX
MOHATHH, (PU3MUECKUX BEINYNH U 3aKOHOB
Kypca ¢pu3nknl0-11 kmaccos

bubnuorexa [JOK
https://m.eds00.ru

POII
https://resh.edu.ru

‘dopmupoBaHUe JIUYHOCTH,
0Oamarorei
[peICTaBIEHUEM O
COBpPEMEHHOW Hay4HO
KapTHHE MHPA, JOCTHXCHHUSIX
HAYKW ¥ TEXHUKH,
apryMEHTHPOBAaHHO
BEIpAKAFOIICH TOHUMAaHUE
BHAYCHUS HAYKHU B KU3HU
[poccuiickoro o0mecTsa,
obecrieueHnu ero
0e301macHOCTH,
TYMaHATapPHOM, COITHAIEHO-
PKOHOMHYECKOM Pa3BUTUHI
Poccun.

[ToHnMaromuii 3HaueHue u
ro0aIbHBIN XapakTep
PKOJIOTHYECKUX TpoOiIeM,
IyTeH UX PEIICHHUS,
BHauYEHUE IKOJOTMUECKON
KYJIETYpBI YeJIOBEKA,
oOrecTBa

PezepBHOe Bpemst 3
OBILEE 68
KOJIMYECTBO

YACOB I1O0

[MPOIT'PAMME



https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nudpoBbIe
Tema ypoka KonTpoabubie | IlpakTuueckue bp
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
@du3uka — Hayka O IIpUpOJE.
1 Hayunsie MGTZ Bl HOEH:HI/ISI 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUpPa
Poine 1 MecTo Qu3uku B

5 (bopMUPOBAHUN COBPEMEHHOM 1 bubnmoreka [IOK
HAay4YyHOH KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN ACATEIHHOCTH JIF0IeH
MexaHn4eckoe ABUKECHHUE.

3 OTHOCHTEILHOCTh MEXAaHUYECKOTIO 1 Bubnuorexa [JOK
neuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NTpAMOIMHEITHOE 1 bubnnoreka [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE bubnnoreka [IOK

S) 1
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE TazieHne. Y CKOpeHUe 1 bubnmoreka [IOK
¢BOOOJHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe ABUKEHUE.

7 JII]:I/I)KeHI/Ie MaTepUAIbHON TOYKH IO 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHOcuTenbHOCTH ["anuies. 1 bu6mmoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNuepruanbHble CUCTEMBI OTCUETA.
ITepBbiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [puHuun

9 Cymnepro3uiuu cuil. Bropoii 3akox bubmorera IIOK
yrep H ’ P . https://m.edsoo.ru/ffOc3be8
HeroToHa amst MaTepuanbHON TOYKU
Tperuii 3akoH HerotoHa st bu6mmoreka [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCeMUpPHOTo TsroreHus. Cuna

11 TspkecTH. IlepBast kocMHudeckas bubmorexa TIOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cwua ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Kosdduuent tpenus.

13 Cuina Zgn OTI/IBJIeI({bI/Iq:I pH B:IEI)(GHI/II/I bubmiorexa HOK

p P https://m.edsoo.ru/ffOc3f76
TelNa B JKUAKOCTH WU ras3e
[TocTymarensHOE U BpamareabHOe

14 JIBUKEHHE a0COTIOTHO TBEPAOTO TeEla. bu6mmoreka [IOK
MowmenT cuibl. 1lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NmMnynbec MaTepuaibHON TOYKH,

15 CHCTEMbI MaTEPUATBHBIX TOUYEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBHKEHUE
PabGoTta 1 MOITHOCTE CHIIBL.

16 Kunernueckast sHeprus MaTepuaibHONW bubnnoreka [IOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPT U

17 [loTeHnuanbHas SHEPrusl. bubnuorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTeHmanbHast SHEPTUsl YIIPYro
ne(OpMUPOBAHHON MPY>KUHBI.
[ToreHumanpHast SHEPTHS TENa BOIH3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IloTeHIIManbHBIE U HENOTEHIIMAJIbHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIUAILHBIX CHJI C K3MEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsizu pabOTHI CHITHI C
W3MEHEHUEM MEXaHWYECKON SHEPTruu
TeJla Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa

20

KontponsHas padora 1o reme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpaHEHUs B MEXaHUKE»

bu6numoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KUHETUYECKON TeopuH. bpoyHOBCKOE
nskenue. uddysus

Bubnuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxrep ABUKECHUS U
B3aUMO/ICUCTBUS YaCTHI] BELIECTBA.
Mogenu CTpoeHus ra30B, )KUAKOCTEN
U TBEPABIX TEIl

23

Macca mosekyi. KonnuectBo
BeulectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TeMiieparypa
u e€ u3Mepenue. [llkana remmneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

HUneansubiii raz B MKT. OcHoBHOE

Bubnuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcoutoTHas TeMinepaTypa Kak Mepa
26 CpeaHEeN KUHETUYECKON YHEPT U bubnnoreka [IOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3axoH JlanpToHa. ['a30BbIe 3aKOHBI
JlaGoparophas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSHUS
pa3pe’KEHHOro razay
29 W3onponeccsl B UACAIBHOM ra3e U UX bubmmorexa [IOK
rpaduyeckoe mpeacTaBiIeHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus
TEPMOAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3menenus. KonuuectBo bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
HHEPrus OJHOATOMHOIO HICAIILHOTO
rasa
bubmuorexa [JOK
31 Buytet Temtonepenain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIUIOEMKOCTD BELIECTBA.
32 Kf)[nnquTBo TETTIOTHI TIPU B bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AanadaTHbIN IpoLece
33 IlepBbIil 3aKOH TEPMOJIMHAMUKHU U €TI0 bubnunoreka [IOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTh mpoieccoB B bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOAVUHAMHUKHI

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KIIJ{ TenmoBoit

bubmuorexa [JOK

35
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ]
37 DKOJIOTHYECKUE TIPOOIEMBI
TEIUIOHEPTETHKU
38 O06o6maromuii ypok « MoJteKysipHast bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonrponsHas padora no reme
39 «Monexynsipaas pusuka. OCHOBBI butamorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMHKI
40 [TapooOpazoBanre U KOHACHCAITHS. bubnnoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCHTETbHAS
41 BJIQKHOCTb BO3yXa. HackllieHHbI! bubmmorexa [IOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucramauueckue u
42 aMmopdHbIe Teraa. AHU30TPOIHS bubmuorexa [JOK
CBOWCTB KpHUCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. CoBpeMeHHbIE MaTepUaIb
[InaBneHue M KpUCTAITU3ALIHSL.
43 V nenpHas TEIUI0Ta IUIABJICHUS buGnuorexa ILIOK
’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK
44 Y 0
PABHEHHE TeIIOBOTo banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. DNeKTPUIECKU I bubnmnoreka [IOK

3apsia. [IBa BU1a 3JEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOOHUKY, AUINEKTPUKHU U

46 [MOJIVIIPOBOIHUKA. 3aKOH COXPaHEHUS bubmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneiictBue 3apsa10B. 3akoH
47 Kynona. To4euHbIi 3JIeKTPUUECKUU bubmmorexa TIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosst. [IpuHImMn cynepno3uiuu bubnnoreka [IOK
AJIEKTPUYECKUX Nosiei. JInHun https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
Pabora cuit 2eKTpoCcTaTH4ecKoro
49 mond. [Toreriman. PasHocts bubmmorexa TIOK
) At https://m.edsoo.ru/ffoc6f00
[MOTEHI{AAJIOB
[IpOBOIHUKN U IUDJIEKTPUKA B
50 3JIp€KT OCTaTUYECKOM HOIj]C bubmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckasi IPOHUIIAEMOCTh
bubnuorexa [IOK
51 DnexTpoéMKocTh. KoHaeHcaTo
P A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCAaTOPa. DHEPT U 3apsKEHHOTO bubmorexa TIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopartophas pabota "U3mepenue
AJIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMI NEHCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMTUPOBATHHOTO

ammapara, CTpyHHOIro IpUHTepa.
DnexkTpocTaTHyecKast 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3eMiIeHUE 3IEKTPONPHOOPOB

55

DNEeKTpUYECKUI TOK, YCIOBUS €TI0
cymectBoBaHus. [locTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusienue. 3akon Oma Jist
y4acTKa [enu

56

[TocnenoBarenbHOE, TapAIICIBLHOE,
CMeEIIIaHHOE COCIMHCHHE
poBOAHKUKOB. JlaboparopHas paboTa
«M3y4eHune cMEeIIaHHOTO COCTMHECHUS
PE3HCTOPOBY

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH J[>xoynsa-Jlenna

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /7151 TOJTHOU (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenune D/]C ncrounuka Toka u
€ro BHyTPEHHETO COIPOTHUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITYYKOB

61

[ToaynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHas IpoBoAuMOcTh. CBOHCTBA
p—n-nepexoxna. IlomynpoBogHUKOBBIE
npubOpHI

bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUYECKU TOK B pacTBOpPax U

62 paciuiaBax 3JIEKTPOJUTOB. 1 bubnnoreka [IOK
DIIEKTPONUTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DnexTpoan3
DJIEKTPUYECKUM TOK B rasax.

63 CamocTosTeNnbHBIN U 1 bubnnoreka [IOK
HECaMOCTOATENBHBIN pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpudecKue npruoopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa LIOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3zomacHOCTH

65 O06o0maromuii ypok 1 bubnmorexa [IOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponpHas paboTa o teme

66 «2nekrpocraruka. [locTosHHBII 1 bubnunoreka [IOK
AJIEKTPUYECKU TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»»

67 Pe3epBHblii ypok. KonTponbHas 1 bubmmoreka LIOK
paboTa 1o Teme "DIeKTpoAUHaMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepHblil ypok. O0o0maronuii ypok 1 bubmmoreka LIOK
o reMam 10 xiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KIIACC

KonuyecTBo yacos DJIeKTPOHHBbIE
[1]
Jlj;-n Tema ypoxa Bcero Kontpoapirie | Mpaxruteckue i[:;‘?eﬂl/lﬂ :g[?;zz:;:feubﬂme
padoThI padoThI pecypebi
[TocTosTHHBIE MArHUTHI M UX

1 B3auMO/ieicTBHE. MarHUTHOE TI0JI€. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarauTtHoe 1moJjie MPOBOJHHKA C
TokoM. OnbIT Dpcrena. bubnuoreka [IOK

2 . 1
B3anmoneiicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 bubmuorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISL HA
MPOBOAHUK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopnas pabota 1 1 bubmmoreka LIOK
«HccaenoBanue aeiicTBUSI https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBHE MAarHUTHOTO IOJIS HA

5 JBUKYIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bu6mumorexa LIOK
Cuna Jlopenna. PaboTa cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarauTHas HHIYKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. S1C 1

HHAYKOWH. 3aKoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

HHIAYKOWUH d)apane;[

JlaboparopHast pabora
«HccnenoBanue SBICHUS
BHCKTpOMaFHHTHOﬁ HHIAYKOUN

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHaykTuBHOCTE. SIBIEHNE
camonHAykiuu. 3/]C caMOMHTyKIIUH.
OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE I10JIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
MNPUMCHCHHUC: ITIOCTOAHHBIC MAalrHUTHI,
AJEKTPOMATHUTBI, JIEKTPOABUTATEb,
YCKOPUTENHN 3I€MEHTaPHbBIX YaCTHII,
HHAYKOWMOHHAA I1€Yb

10

O06o0maromuii ypok « MarHuTHoe
noJie. DNeKTPOMAarHuTHAsT MHIYKIIHSDY

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

11

KonrponbHas padora no reme
«MarHuTHOE ToJe.
DNEeKTpOMarHUTHAs HHYKIIHSD

bubnmmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKUE
konebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOAHMIA.
IIpeBpaienue sHepruu

bub6nuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJieOaHuii Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenbHbiii koHTYp. CBOOOAHBIE

bubnmmoreka [IOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

AIIEKTPOMArHUTHBIEC KOJIeOaHUs B
UJIeaJIbHOM KOJ1e0aTeIbHOM KOHTYpE.
AHaIOrus MEX1y MEXaHUUYECKUMU U
AIIEKTPOMATHUTHBIMU KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS SHEPTUU B UA€aTbHOM
K0JIe0aTeTbHOM KOHTYPE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o0 3aTyxaromumx
Kosie0aHusaX. BoIHYK€HHBIE
MexaHuueckue kojebanus. Pezonanc.
BbIHYXICHHBIE 37IEKTPOMarHUTHBIE
Kose0aHus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemennbIil Tok. CHHYCOUJATBHBIH
IIEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUs

bubmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacTso,
nepezaaya u notpedieHue
AIEKTPUYECKOU JHEPTUU

19

VYCeTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IepeMEHHOr0 TOKa,
JIMHUH JIEKTponepeaay

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynpTypa ncnons3zoBanus
AJIEKTPOIHEPTUH B TOBCETHEBHOMN
KHU3HN



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4decKkue BOJIHBI, YCJIOBUA

pactipoctpanenus. [lepuoa. Ckopoctb

bu6nmoreka [IOK

21
pacrnpoCTpaHEHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tomepednble U MPOJOTBHBIC BOJIHBI
29 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmoreka [IOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHbIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmmorexa LIOK
p i https://m.edsoo.ru/ffOccfe
ANIEKTPOMATHUTHBIX BOJIH
[TpuHIHITBI paTOCBSI3U U
24 TeneBusieHus. Pa3Butue cpeacTs
cBsI3U. Pagnoriokanus
25 KonTponbhas pabota «Konebanus u bubnnoreka [IOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssmonuHEeTHOE pacpOCTpaHEHUE
26 CBETa B OJHOPOJHOM Cpefie. bubnmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cBera. [loctpoeHue Bubmmorexa LIOK
p L p https://m.edsoo.ru/ffOcd4e0
M300paKeHH B IIIOCKOM 3epKajie
IIpenomnenue ceera. IlomHnoe
28 BHYTpeHHEe oTpaxkeHue. [IpeaenbHbiit bubnunoreka [IOK
YI0JI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKECHUS
29 JlaGoparopHas pabota «3mepenue bubmmorexa LIOK
MoKa3aTesis MPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [Toctpoenue n3obpaxxeHuil B bub6nuorexa LIOK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. Gopmyiia TOHKOM JIMH3BI.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabora

31 «MccnenoBanue CBOICTB
M300paKCHUI B TUH3AX)
Hucniepcust cBera. ClokHBIA COCTaB

30 6enoro ceera. LIper. JJabopaTopHas
pabora «Habmoaenne nucrnepcun
CBETa»

33 Wutepdepennns creta. Audpaxmms bubnuoreka [IOK
ceta. JludpaxironHas pemerka https://m.edsoo.ru/ff0ced22

34 IToniepedHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTtuyeckue MpuOOPHI U YCTPOICTBA U

3 yCIIOBUS UX 0€30MacHOro NPUMEHEHUs
['panuIIBl MPUMEHUMOCTH

36 KJIACCUYECKOW MeXaHUKH. [TocTynarsl bubnuorexa [JOK
CIIELIMAJIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.

37 3amemsieHre BpPEMEHU U COKpAIICHUE bubmorexa [TOK
UTHH https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PEISTUBUCTCKOMN

38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U BH6J_mOTeKa LIOK
TSV T ——— https://m.edsoo.ru/ffOcfc68
Kontponbnas padora «Onrtuka.

39 OCHOBBI CIIeIaTbLHON TEOpUN bubmorexa [JOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

®oronsl. Dopmyina [Inanka. DHeprus

bubnuoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAaHNE Bu6 10K
nOInoTEKA
41 .0 A T.
porodpdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CrojeroBa
3akonkl porodrdhdekra. YpaBHeHUE
42 917IHmTe§Ha nqs)[(b(pOToa(b(geKTa bubmmorexa [IOK
a ‘ https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» potosddexra
Jasnenue ceera. OnbiTol I1. H.
43 JlebeneBa. XumMuueckoe IeicTBrE bubmorexa HOK
ACBa- A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
44
($oTORIEMEHT, POTONATUHK,
COJTHEYHas OaTtapesi, CBETO IO
45 Pemenue 3a1ay mo tTeMe «IeMEHTHI bubmuorexa [JOK
KBAHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mopenb aroMa TomcoHna. ONbITEI
46 Pesepdopaa mo paccesHUIO 0-4acTHUIL bubmmorexa [JOK
pOOp p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToma
bubmuorexa [JOK
a7 IT b
OCTYIIATRL bopa https://m.edsoo.ru/ffOdOafa
W3nydeHnne v moriomeHue GOoTOHOB
48 I H);e exoJie aTOMeIllI co Hj;o OBHS bubmorera TIOK
P pexon . g yp https://m.edsoo.ru/ff0d0afa
SHEPTUU HA JPYToi. BUBI CIIEKTPOB
BoimoBsle cBoiicTBa yacTHIl. BOITHEI
N bub6nuorexa [IOK
49 ne bpoiina. KopnyckymnspHo-

BOJIHOBOM ayanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

OTKpbITHE PaIMOaKTUBHOCTU. OMBITHI
Pesepdopaa no onpeneneHuio cocraBa
PaIMOAKTUBHOTO U3JTyUYEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. Biusnue
PaANOAaKTUBHOCTH Ha KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oTomel. Anbha-pacma.
DJEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI31 HYKJIOHOB B si/Ipe.
SAnepnHbie peakunu. A nepHbIi
peaxtop. [IpobGiaembl, MEpCIEKTUBHI,
9KOJIOTUYECKUE aCIEKThI SACPHOU
SHEPreTUKHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DiieMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTo1bl HAOMIOICHUS U
PErucCTpalty 3JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yH1aMeHTanbHbIe
B3auMozaeucTBus. EnMHCTBO
(bu3nUuecKoil KApTUHBI MUPA»

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

55

OTanbl pa3BUTHUS aCTPOHOMUHU.
[IpuknagHoe U MUPOBO33PEHUYECKOE
3HAYEHUE acTpOHOMUHU. Bun
3BE3aHOrO HeOa. Co3Be3ausl, ApKue
3BE31bI, IIJIAHETHI, UX BUINMOEC
nerkenne. ComHeyHas cucreMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuHast aKTUBHOCTb.
Ucrounuk sneprun CosiHia v 3BE€311

57

3BE3MIBI, UX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3/IBI TTIABHOU
nocJyenoBarenbHOCTH. BHyTpeHHee
crpoeHue 38€371. CoBpeMEHHbIE
MIPEACTABJICHHS O IPOUCXOKIACHUH 1
sposronuu CoJIHIA B 3BE3]T

58

Muneunsiii IlyTe — Hama ['anaktuka.
ITonoxxenune u neuxkenue ConaHua B
lNanakruke. ['amaktuku. Y€pHbie
JIBIPBI B IJpax rajnakTHK

59

Bcenennas. Pa3Oeranune rarakTuk.
Teopus bosbioro B3psiBa.
PennkroBoe uznydeHue.
MerarajgakTuka

60

Hepemennsie mpoOaemMbl aCTpPOHOMHH

61

KonTtponbHas pabora «D1eMeHThI
aCTPOHOMHUU M aCTPOPHU3UKI»

62

O6o6matomuii ypox. Pons ¢usuku u
aCTPOHOMHUHU B 3KOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAILHON B
ITHUYECKOH cdepax NesTeTbHOCTH
YeJI0BeKa

63

O6o6maromuii ypok. Pons u mecto
(GU3UKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHON KapTHHE MUPA

64

O6o6marouii ypok. Ponib




buznueckoif Teopur B HOPMUPOBAHHUH
MPEACTABICHUH O (PU3UIECKOM
KapTUHE MHpa

O06o0maromuii ypok. Mecro
65 ¢bu3nvecKoil KapTUHBI MUpPA B 00ILIEM
psILy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IPEJCTABICHUN O IPUPOJE

66 PesepBHBIN ypok. MarHuTHOE 110JI€.

DJIEKTpOMarHuTHas: MHYKIUS

PesepBubiil ypok. Ontuka. OCHOBBI
67 CIEUAIBHON TEOPUH
OTHOCHUTEJIBHOCTU

Pesepnniii ypok. KBantoBas usuka.
68 DNeMeHTHl aCTPOHOMHUH H
acTpou3nuKu

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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