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MNOACHUTEJIBHAS 3AIINCKA
Pabouas nporpamma o npeamery «@usuka» ans ygammxcs 10—11 kmaccoB coctaBieHa B COOTBETCTBHH:
- IIpukaza Munobpnayku Poccuu ot 17 mas 2012 r. Ne 413 «O06 yrBepkaeHHH (eaepaabHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHIapTa
cpenHero obmiero odpaszoBanus» (3apeructpupoBan 07. 06. 2012 r. N 24480) ¢ uzmenenusimu ot 12.08.2022 No732 “O BHeceHMHM W3MEHEHHWH B
benepanbHBIN rOCy1apCTBEHHBIA 00pa30BaTENbHBIN CTaHIAPT CPEAHETO O0IIEro 00pa3oBaHus, YTBEPKACHHbBIN TpUKa3oM MUHHCTEpPCTBA 00pa30BaHUS U
Hayku Poccuiickoit ®eneparuum ot 17 mast 2012 r. Ne 413” (Bapeructpuponan 12.09.2022 Ne 70034)
- [Ipuka3z MunuctepctBa npocsenieHus: Poccuiickoit deneparuu ot 18.05.2023 Ne 371 “O06 yTBepxkaeHuu (enepaibHO 00pa3oBaTeIbHON MPOTrPAMM bl
cpenHero obmiero oopaszoBanus” (3apeructpuponan 12.07.2023 Ne 74228)
- [Tonoxenust o pabouux nporpammax MBOY COIL Ne4 umenu JI.1.30n0TyxuHOM’;
- ¢ yuetom paboueii nmporpammsl Boctiutanus MBOY COLL Ne4 nmenu JI.M.30710TyXHHOA.
PaGouas mporpamma opHEeHTHpOBaHA Ha IIeJIEBbIe MPHOPHUTETHI, chopMyarpoBaHHbIE B deaepanbHON padouell mporpamme BOCHUTaHHUS U B paboueit
nporpamme Bociutanus MBOY COILl Ne4 umenu JI.M.3010TyXuHOM.
[IporpamMMma no ¢usnke 6a30BOro YpoBHsI Ha YpOBHE CpeAHEro oluiero oopazoBanus pazpadboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yJibTaTaM
OCBOCHHS OCHOBHOW 00pa30oBaTeNbHOM mporpammel, npeactaBieHHbIXx B DI'OC COO, a Takxe ¢ yaeroM (eaepaibHOM paboueii mporpaMMbl BOCITUTAHHS
W KOHIEMIMK MpernojaBaHusi yuyebHoro mpenmera «Pusnka» B 00pa3zoBaTesbHbIX opraHuzanusax Poccuiickoit denepanuu, peaau3yronMxX OCHOBHBIC
o0pa3zoBaTeNbHbIC IIPOTPAMMBI.
ConeprkaHue mporpaMMsl 1o (pU3MKe HaIIPaBICHO HAa (POPMUPOBAHHME €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kiaccoB npu o0ydeHun
ux (puzuke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AEATENBbHOCTHOrO mnoxaxoja. [Iporpamma mo ¢usmke coorBerctByeT TpedoBanusM ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM U METalpeIMETHbIM pe3yibTaTaM OOYy4YeHMs, a TaKKe YYHUTHIBaeT HEO0OXOJUMOCTb peanu3aluu
MEXITPEIMETHBIX CBSI3eH (PM3UKHU C €CTECTBEHHO-HAYYHBIMH YUeOHBIMU ITpeaMeTaMu. B Hell onpenensitoTcss OCHOBHbIE LIENH U3y4eHUs (PU3UKH Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs, IJIAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (DU3UKW: JMYHOCTHBIE, METalpeAMETHbIE, MpeAMeTHbe (Ha 0a30BOM
YPOBHE).
[IporpamMma no pu3sMKe BKIIOYAET:
e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (PU3MKH Ha 0a30BOM YPOBHE, B TOM YHCJIE ITPEIMETHbIE PE3YyJIbTAThI [0 rojjaM 00yueHuUs;
e cojepxkaHue yueOHOTro npenMera « Pu3nKay 1mo rojgaM o0ydeHusl.
du3nka Kak Hayka 0 Haubosiee o0IIMX 3aKOHAX MPUPOIBI, BBICTYIIAs B KaUeCTBE Y4eOHOIrO MpeIMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUUA 00 okpyxaromeM mupe. HIkonabHBIH Kypc GU3MKH — CHUCTEMOOOPAa3yIOUIMI Al €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB, MOCKOJIBKY
¢du3nyeckre 3aKOHbI JIEXKAT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, buosiorueil, pusndeckoit reorpadueit u actpoHomueil. Micronp3oBanue
U aKTUBHOE NpUMEHEeHHE (U3MUECKUX 3HAHUM OmpeleisieT XapakTep M pa3BUTHE Pa3sHOOOpPA3HBIX TEXHOJIOTMH B cdepe dHEepPreTUKH, TPaHCIOopTa,
OCBOGHHS KOCMOCA, MOJYyYEHHs] HOBBIX MaTepHAJIOB C 3aJaHHBIMHM CBOicTBaMu M 1p. M3yueHue (u3MKu BHOCUT OCHOBHOH BKIaJ B (popMHpOBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oO0yyaroumxcs, B GOpMUPOBAHUE YMEHUI MPUMEHSTh HAyYHBI METOJ MO3HAHUS MPU BBITOJHEHUU UMHU YYeOHBIX
UCCIIE0BAHUM.
B ocHOBYy kypca ¢usuku ans ypoBHS CpeqHero oOiiero oOpa3oBaHUS IOJOXKEH psJi UAEH, KOTOphlE MOXXHO paccMaTpUBaTh KakK HPUHLMUIIBI €ro
IIOCTPOCHHUS.



Hpes uenoctHocTH. B cooTBeTCTBMM € HEMl Kypc SBISIETCS JIOTMYECKH 3aBEPLUICHHBIM, OH COACPKUT MaTepuall M3 BCEX pa3lesioB (DU3HKH,
BKJIIOYAET BOIMPOCHI KaK KJIACCUYECKOM, TaK U COBPEMEHHON (hU3UKH.

Wnea renepanuszauuu. B coorBeTrcTBMM C Hel Marepuan Kypca (U3MKM OObEJUHEH BOKPYr (M3MYEeCKMX Teopuil. Benmymum B Kypce sBisercs
(dbopMHUpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BEIIECTBE U TOJIE.

Npaes rymanurapusanuu. Ee peanuzanus npeanosaraeT UCIoib30BaHUE I'YMaHUTAPHOTO NMOTeHIHaa (PU3NYECKON HAYKH, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3uKu ¢ pazBuTHEM O0IIECTBA, & TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHYECKUMH MTPOOIEMaMHU.

Wnea nmpuxiiagHoi HampasiaeHHOCTH. Kypce ¢u3uku npezmnonaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKMX M TEXHOJIOI'MYECKHX IPUIIOKEHUH
M3YUYEHHBIX TEOPUHI U 3aKOHOB.

Hpaes 3kos0ru3anmMm peaan3yercss MOCPEICTBOM BBEICHMS 3JEMEHTOB COAEP)KaHUS, IMOCBAIICHHBIX JKOJOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJOTUH, a TakXe OOCYXJEHHS NpOoOJIEM pPaLMOHAIBHOTO NPUPOAOIOJIB30BAHUS U 3KOJOTUYECKOU
0€30I1aCHOCTH.

CTepXHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus SBIAIOTCS (puzndeckue Teopun ((GopMUpOBaHKE MPEICTABICHUH O
CTPYKTYpE MOCTpOeHUsI (pU3HUeCcCKO TEOpHH, posid (PyHIAMEHTAIbHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, IPaHULAX
MIPUMEHUMOCTH TEOPUI [yl OIIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eITeJILHOCTHBIN TOAXOJ B Kypce (HU3UKU pEaTu3yercss MpeXae BCEro 3a CUeT OpPraHu3alUd SKCIEPUMEHTAIBbHOW J1eATEIbHOCTH
oOyuaromuxcs. s 6a30Boro ypoBHsS Kypca GU3UKH — 3TO HCMOIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX
paloT, KOTOpble B Mporpamme No (¢u3uKe OObEAMHEHBI B OOLIMI CHMCOK YYEHHYECKHUX IMPAKTUYeCKHX paboT. BeineneHue B yKa3aHHOM IepedHe
1a00paTOPHBIX paboT, MPOBOJUMBIX JJIsi KOHTPOJS U OLEHKH, OCYIIECTBISETCS yYaCTHUKaMHU 0Opa3oBaTENbHOrO Mpolecca UCXOAs U3 OCOOCHHOCTEH
IUTAaHUPOBAHUS U OCHalleHus kaOuHeTa ¢usuku. [Ipu aTom obecrieunBaeTcst OBlIaieHUE 00yJarOIMMHUCS YMEHUSIMA TPOBOANTH KOCBEHHBIE M3MEPEH U,
UCCIIeIOBaHMs 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH U TTOCTAHOBKY OIBITOB MO MPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bbonbiioe BHUMaHUE yliensieTcs PEelIEHUI0 PACUETHBIX U KauyeCTBEHHBIX 3a/1ad. [Ipu aToM 1uist pacueTHBIX 3a7a4d NPUOPUTETOM SIBIISIIOTCS 33Ja4d C SIBHO
3aJJaHHOM (pU3MUECKON MOJIEINbIO, TO3BOJISIIOIINE TPUMEHATh U3yUSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pasjiesia Kypca, TaKk U MHTEr pUpys
3HAHUA U3 Pa3HbIX pa3zaenoB. /[ kauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33aJaHUs Ha 00bSICHEHNE IPOTEKaHus (PU3MYECKUX SIBJICHUN U MPOLIECCOB
B OKpY’Karollel *13HH, TpeOytomue Beioopa (pru3nueckoi MOJeNu sl CUTYalluH PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k marepuallbHO-TEXHUYECKOMY OOECIeueHHI0 yueOHOro npoiiecca 6a3oBblii ypoBeHb Kypca (PU3UKH Ha
YPOBHE CpeJHEro o0IIero oopa3oBaHus JOJDKEH U3Yy4aThCsl B YCIOBUAX MPEIMETHOTO KaOMHeTa (PM3UKU MU B YCIOBUSAX WHTETPUPOBAHHOTO KaOuHeTa
MIPEeIMETOB €CTECTBEHHO-HAYYHOT0 IMKIa. B kaOuneTe ¢pu3uku AOIKHO OBITH HEOOXOIMMOE J1a00paTOPHOE 00OPYI0OBAaHUE JIsl BHIITOJIHEHUSI YKa3aHHbIX
B IIpOrpaMMe 1Mo pU3MKe YYeHHYECKUX MPAKTUUYECKUX padoT U IEMOHCTPAIMOHHOE 000PY/JOBaHHE.

JleMoHCTpaloHHOEe 00O0py/a0oBaHHE (OPMUPYETCS B COOTBETCTBUM C TNPUHIMUIIOM MUHUMAJIBHON [JOCTaTOYHOCTH U OOECHEeYMBAET MOCTAHOBKY
MEPEUYMCICHHBIX B Mporpamme Mo (pu3MKe KIIOYEBBIX AEMOHCTPALMN sl HCCIEAOBAaHUS M3Y4YaeMbIX SIBIEHHI M TPOLIECCOB, IMIUPHUYECKUX U
(byHIaMeHTaNIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.

JlaGopaTtopHoe 000pyAOBaHHE JUI YUYEHHUYECKUX MPAKTHUECKUX padoT (GopMupyercs B BHJIE TEMAaTHUYECKUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JABYX oOyuwarouuxcs. TemaTnueckue KOMIUIEKTHI J1a00paTOpHOTO 00OpYyHOBaHUS JOKHBI ObITh MOCTPOEHBI Ha KOMIUIEKCHOM
MCTOJIb30BAHUH aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKIKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJIE IIU(PPOBBIX Ja00OpaTOPUL.



OCHOBHBIMU LIETSIMU U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBJISIOTCA:
e (opMupoBaHHEe HHTEpeca W CTPEMJICHHUs, OOYYAIOUIMXCS K HAYYHOMY H3YYEHHUIO MPHUPOJbI, Pa3sBUTHE MX WHTEIUIEKTYyaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM;
e pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHPOBAHUE HCCIIEJOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBICHUSM;
e (opMupoBaHHE HAYYHOIO MUPOBO33PEHMSI KaK pe3yJIbTaTa U3yueHHUs OCHOB CTPOCHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKU;
e (opMupoBaHre yMEHUI OOBACHATH SABJICHHS C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHWN M HAyYHBIX JJOKA3aTEIbCTB;
e (opMupoBaHuEe IPEICTABICHUN O POIH (PU3UKHU AJIS PA3BUTHUS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH.
JIoCTIDKEHHE STHX IeNiell o0ecreunBaeTcsl peIlIeHUuEM CIeAyIOIMX 3a/Jad B IPOLECCe M3Y4YEeHUs Kypca (HU3UKM Ha YPOBHE CpEIHEro OOIIero
o0Opa3zoBaHMS:
e MPHOOpPETEHHE CHUCTEMBI 3HAHUK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSAX, BKIIIOYAs MEXAaHUKY, MOJIEKYISIPHYIO (HU3UKY,
JIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPOPU3UKU;
e (opmMupoBaHHEe YMEHHH NPUMEHSITh TEOPETHUECKUE 3HAHUS Ui OOBSICHEHUs (PU3NYECKUX SBJICHUIN B MPUPOAE W IS MPUHSATHS MPAKTHUECKUX
peuieHuil B TOBCEHEBHOM KU3HU;
e OCBOEHHE CIIOCOOOB peIIeHHs Pa3IMYHBIX 337a4 C SBHO 33/IaHHON (PU3MYECKON MOJIENBIO, 3a/1a4, MOPAa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/IaHue
¢bu3nyeckoil Mosieny, aleKBaTHON yCIOBUSAM 331a4H;
e TOHMMaHHE (PU3UIECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB M TEXHOJOTHUECKUX MPOLIECCOB, X BIMSHUS HA OKPYIKAIOIIYIO
cpeny;
e OBJIAZICHHE METOJIaMH CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX HIKCIEPUMEHTOB, aHAIM3a M MHTepHpeTanuyu MH(GopMaium,
olpezieNIeHus JOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTarTa;
e CO3JIaHUE YCJIOBMH Ul Pa3BUTUSL YMEHUH TPOEKTHO-UCCIIEN0BATENBCKON, TBOPYECKOU JEATEIBHOCTH.
Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CpeiHEro o0uiero oopazoBanus orsoauTcs: o 68 yacos B 10 u 11 kiaccax, u3 pacdera o 2 yaca B
HeZento B TeueHue 34 yueOHBIX Hellelnb, UTOro 136 4acoB B rof.
[Ipennaraemelii B mporpamMMe no (usuke nepeyeHb J1aOOpaTOpPHBIX U MPAKTHUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, yUWTENb JIElaeT BbIOOD
MPOBE/ICHUS JIAOOPATOPHBIX PadOT U OMBITOB C YYETOM MHIUBUIYabHBIX 0COOEHHOCTEH 00yYatonXCs.
Jlig peanu3anuy MporpaMMbl HCHOJB3YIOTCS YUYEOHUKH, JONMYIIEHHbIE K UCIIOJI30BAHUIO IIPU peaTn3alii UMEIOLUX TOCYJapCTBEHHYIO aKKpEAUTAaLU IO
00pa3oBaTeNbHBIX IMPOrPaMM HAYAJIBHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHero oOuero oOpa3oBaHMS OpPraHU3ALUSMHU, OCYLIECTBISIOIINMU
00pa3oBaTeNbHYIO IeATeTLHOCTE, MpukazoM Munmnpocsemerus ot 21.09.2022 Ne 858:
o ®usuka, 10 xiacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H. nox penakuueii IlappentoeBoit H.A., AkunonepHoe o6mecTBo «I31aTenbeTBo
"[IpocBenienue'»;
o Ousuka, 11 knace/ Mskumes I'.J1., bByxosues b.b., Yapyrun B.M. nox penaxuueii [TapdentreBoit H.A., AkunonepHoe o0riectBo «I31aTenseTBoO
"[IpocBenienue'»;
DJNeKTpoHHBIE 00pa3oBaTelbHbIE PECYpChl, JOMYIIEHHbIE K HCHOJIb30BAHUIO TPH peaTU3allMd HMEIOMIMX TOCYJapCTBEHHYIO aKKpPEAMTAIHIO

00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBHOTO O0IIET0, OCHOBHOTO OOIIETo, cpeaHero oomero oopasoBanus npukazom MunnpocsemieHus ot 02.08.2022 Ne
653:



e Poccuiickas anmekTpoHHas 1mkoja — resh.edu.ru/subject/28/10/
o bubnunoreka marepuanoB GI'UC «Mos mkona — lib.myschool.edu.ru/market

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBbI
OcBoenue yueOHoro npeamera «dusnkay Ha ypoBHE cpeiHEero oo1iero oopasoBanus (6a30Bblid yPOBEHb) JOHKHO 00ECIEUUTh TOCTHKEHUE CIIEIYIOIUX
JMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.
JInyHOCTHBIE pPe3yJIbTAThI
JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro npeamera « PU3uKay JODKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLINXCSl PyKOBOJICTBOBAThCS
chOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIUii, MO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIINX
TPaIUIMOHHBIM LEHHOCTSIM POCCHHCKOTO OOIIEeCTBA, PACHIMPEHHE JKU3HEHHOTO ONBITAa M ONbITa JAEATEIBHOCTH B MpPOIECCE peau3aliii OCHOBHBIX
HAIpPaBIIEHUH BOCIIUTATEIBHOMN J€ATEILHOCTH, B TOM YHCJIE B YACTH:
1) rpaska1aHCKOro BOCIUTAHUS:
- chopMHPOBAHHOCTH TPAXKAAHCKON TMO3UIMK 00YYAIOIIErocs Kak aKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCHICKOTO 00OIIECTBa;
- IPUHSATHE TPAJAUIIMOHHBIX 0OIIECYCITIOBEYCCKIX TYMaHUCTHICCKUX U JICMOKPATHUECKUX [ICHHOCTEH;
- TOTOBHOCTh BECTH COBMECTHYIO NESTEIIbHOCTh B HMHTEpEcax TIpaKJaHCKOro oOIIecTBa, y4acTBOBaTh B CaMOYIpaBICHHMH B 00pa3oBaTeIbHON
OpraHu3aINH;
- YMEHHE B3aUMOJICHCTBOBATH C COIIMATLHBIMA UHCTUTYTaMU B COOTBETCTBUH C UX (DYHKIMSIMHU U Ha3HAYCHHEM;
- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1eATENHHOCTH;
2) IaTPHOTHYECKOT0 BOCTIMTAHUS:
- chopMHPOBAHHOCTH POCCUICKOM TPaskIaHCKOW UASHTHYHOCTH, TAaTPUOTH3MA;
- IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTHKEHUSM POCCUHCKUX YUEHBIX B 007aCTH (PU3UKU M TEXHUKU;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
- ¢(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHHUS;
- CIOCOOHOCThH OIEHUBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE
B JICATEIBHOCTH YYEHOTO;
- OCO3HAHME JJMYHOTO BKJIa/la B IOCTPOECHUE YCTOHYHUBOTO Oy IyIIEero;
4) 3cTeTUYECKOT0 BOCTIUTAHMS:
- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO (PU3NIECKOI HayKe;
5) TpynoBOro BoCiMTAHMSA:
- UHTEPEC K pasNudHbIM chepam npodeccCHOHANTBHON IEATEIHHOCTH, B TOM YHCJIE CBA3aHHBIM C (DM3MKOM U TEXHHKOW, YMEHUE COBEPIIATh OCO3HAHHBII
BbIOOD Oynyiiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMO0OPa30BaHUIO B 00IACTH (PU3MKH HA MPOTSHKEHUN BCEH KU3HH;
6) 3K0JI0rMYeCKOro BOCIIMTAHMS:
- ¢(hOpMHUPOBAHHOCTD HKOJIOTHUECKOH KyJIbTYphl, 0CO3HAHHE TTI00AILHOTO XapaKTepa SKOJIOTUYECKHX MPoOIeM;



- INTAHUPOBAHWE U OCYIIECTBICHUE ACHCTBUI B OKPY’KAIOIICH Cpe/ie Ha OCHOBE 3HAHUS 1IeJIeH YCTOWYMBOTO Pa3BUTHI YEJIOBEYECTBA,;

- pacUIMpeHHe OMbITA ACSITEIBHOCTH HKOJIOTHUECKONM HAPABICHHOCTH Ha OCHOBE MMEIOIINXCS 3HaHUH 10 (pusuke;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

- chopMHEpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NICCKON HAYKHU;

- OCO3HaHWE IIEHHOCTH HAy4YHOM JESITCIIBHOCTH, TOTOBHOCTH B IMpOIECCe H3Y4YEHUS (PU3MKU OCYIISCTBISATH NPOSKTHYID W HCCIEIOBATEIBCKYIO
ACATCIIBHOCTH I/IHI[I/IBI/IIIyaJIBHO U B rpynne.

MeTanpeaMeTHble pe3yJabTaThl

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBrble JlorHuecKue JeicTBUA:

CaMOCTOSATEIILHO POPMYITHPOBATh U aKTyaJIM3UPOBATh POOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEIEIIATH 1SN IEATSILHOCTH, 33]]aBaTh MApaMETPbl U KPUTEPUHU MX JTIOCTUKCHUS;

BBISABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHUA B PACCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3padarbIBaTh IUIAH PEHICHUS POOJIEMBI C YYETOM aHAIN3a UMEIOIINXCS MAaTePUAITLHBIX U HEMAaTEPHUaIbHBIX PECYpPCOB;

BHOCHUTDb KOPPCKTUBBI B ACATCIIbHOCTL, OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LC/IAM, OLICHUBATH PUCKHU HOCJ’IGI[CTBI/II;'I JCATCIIBHOCTH,
KOOPJMHUPOBATH U BBITOJIHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATb KPCATHUBHOC MBIIIIJICHUEC IIPU PCIICHUH KU3HCHHBIX HpO6JIeM.

Ba3oBbIe ncciegoBaTeLCKHeE JeliCTBUSA.

BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATUAMHU U METOAaMU (U3NYECKOM HayKH;

BJIJIETh HAaBbIKAMU Yy4€OHO-UCCIIEJIOBATEIbCKON M TPOEKTHOW JESTeNIbHOCTH B 00JACTH (PU3UKHU, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B peIIeHUs 3a/1a4 (PU3HMUECKOro COepkKaHUs, TIPUMEHEHHUIO PA3IMUHBIX METOJIOB TO3HAHHUS;

BJIA/IETh BUJIaMU JIESTEILHOCTH IO IMOJIyYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAlNU, IPe00pa30BaHNI0 U MPUMEHEHUIO B Pa3IMYHbIX Y4eOHBIX
CUTYyallUsX, B TOM YHCJIE IPU CO3/1aHUH YUEOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJIATh TIPUYHMHHO-CIIEICTBEHHBIE CBSI3M M AKTyaJU3MpPOBaTh 3a7ady, BBIABUIaTb T'MIIOTE3y €€ PEIICHHs, HaXOAUTb apryMEHTHI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PELLICHUS;

AHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHHs 33J1a4d pe3yJIbTaThbl, KPUTUYECKN OLICHMBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a7jaul B 00pa30BaTeNbHOM 1€ TEILHOCTH, B TOM YUCIIE MIPU U3YyUYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh PUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJIEU, IIPEJIaraTb OPUTMHAIBHBIE TOAXOABI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33J1auHl, JOMyCKAIOIUe aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ undopmaunmueii:



BJIa/IETh HABBIKAMU MOJYy4YeHHUS MHQOpMaIK (PU3MUECKOro COJep>KaHUsl U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTH IMOUCK,
aHaJN3, CHCTEMATU3aIUI0 1 HHTEPIPETAINIO HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM MPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

UCIOJb30BAaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEIIEHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 3a/lad C COOMIOJICHHEM TpeOOBaHUN SPrOHOMUKH, TEXHHKH OE30MaCHOCTH, TUTHEHBI, pecypcocOepeskeHus, MPaBOBBIX M
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJEpPXKAHUS B PAa3IMUYHBIX (hopMarax C y4eToM Ha3zHadeHHs] MH(pOpMalMM U LEJIeBOW ayAUTOpUHU, BbIOMpas
ONITUMAIIEHYIO (DOPMY MPECTABICHNUS U BU3YyaJIH3AIHH.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIC y4eOHbIE 1efiCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JIEATEITHLHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYAIMi U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJCTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBH Yy aJIbHON paboThI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX MHTEPECOB, M BOSMOXKHOCTEH KaXKJI0TO WICHA KOJJICKTHBA,

IIPUHUMATD LIEJIM COBMECTHON JEATEIBHOCTH, OPTraHU30BbIBaTh U KOOPIMHUPOBATh NEHCTBUS IO €€ JOCTH)KCHHIO: COCTaBIATH IIaH ACHCTBUH,
pacrpenenaTs poJid C y4eTOM MHEHUI YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXJIOTO yYaCTHUKA KOMaH bl B OOIIMK pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIEC IIPOEKTHI, OLIEHUBATH UACH C ITO3ULIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh O3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMUYHBIX CUTYAILIUSX, POSIBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryssiTuBHbIE YHUBepcaJbHbIE y4eOHbIe /1eiicTBHUSA
Camoopranuzanusi:

CaMOCTOSITENTFHO OCYIIECTBJISATh IO3HABATENBHYIO JAESITENbHOCTh B O0MacTH (UM3UKKM W aCTPOHOMHH, BBISBISTH MPOOJEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENTHO COCTAaBJIATH IUIAH PEIICHUS] PACUETHBIX M KAUeCTBEHHBIX 3a/1a4, MJIaH BBIMOJTHEHUS MPAKTUYECKON pabOThI C yUeTOM MMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEIMIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHSIM;

paciupsaTh paMKHi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JIeNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHHUIO APYAUIMUA B 00JIaCTH (PU3UKH, MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLHNOHAJIbHBIA HHTEJLJIEKT:

JAaBaTb OLUCHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPEKTUBEI B ACATCIbHOCTh, OHCHHUBATHh COOTBETCTBUC PE3YJIIbTATOB LCIIAM;



BIIQJICTh HABBIKAMH ITO3HABATEIIbHOW PEQICKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHUH M MBICIUTEIBHBIX IPOILECCOB, UX PE3YIbTAaTOB H
OCHOBAaHHII;

HCIIOJIh30BaTh MPUEMBI pe(IICKCHH IJIs OIICHKH CUTYaIliH, BEIOOpa BEPHOTO PEIICHUS;

YMCTb OLICHUBATb PUCKU U CBOCBPEMCHHO NPUHUMATL PCUICHUS 110 UX CHUKCHUIO,

MPUHUMATh MOTHUBBI M apPT'YMEHTBI IPYTUX MPU AaHAIU3E PE3YJIbTaTOB ACATEIbHOCTH;

IMPpUHHUMATh 06651, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apPT'YMEHTBI JIPYTUX MPU AaHAIU3E PE3YJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B npouecce NOCTHXKEHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS IPOTrpaMMbl IO (U3UKE JUIsl YPOBHS CPEAHEro ooOuero oopa3zoBaHus y 00yYaroLIUXCs
COBEPIIECHCTBYETCS YMOIUOHAIBHBIA HHTEIUIEKT, MPEAIIONIAT Aol ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOILEr0 CIIOCOOHOCTh IOHHMMAaThb CBOE AMOLMOHAIBHOE COCTOSIHME, BHJIETh HANpPABICHHUS pPa3BUTUS COOCTBEHHOU
SMOIMOHAIBHOH c(hepbl, OBITH YBEPEHHBIM B ceOe€;

CaMOPEryJIMPOBaHUs, BKJIIOYAIOIEI0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIIOCOOHOCTh a/laliTUPOBATHCS K
HMOIMOHATBHBIM U3MEHEHHSM U MPOSBISTH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMH, BKIIOYAIOLICH CTpEeMIIEHUE K JOCTHKEHUIO LIeNId U YCIeXy, ONTUMU3M, MHUIIMAaTUBHOCTb, YMEHUE JIeHICTBOBATh UCXOs
3 CBOMX BO3MOXKHOCTEI;

SMIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHUE JAPYIMX, YYHMTHIBATH €ro MpU OCYILECTBIEHUH OOIIEHHUS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COITMAIIEHBIX HaBBIKOB, BKIIFOYAIONINX CIOCOOHOCTH BBICTPAWBATh OTHOIIEHHS C IPYTHMH JIFOABMH, 3a00TUTHCS, MIPOSBIISITH HHTEPEC U Pa3pelIaTh
KOH(QJIUKTBI.

IIpeameTHbIE pe3ybTAThI
10-ii knace
K xonity o6yuenus B 10-M kJ1acce rpeMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh C(OOPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUIN:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOW HAy4HOH KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJOTHI, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS H3yUYEeHHBIX (U3NYECKUX MOJIETICH: MaTepuaibHas TOUKa, MHEpIHaIbHas CHCTeMa OTCYeTa, aOCOIIOTHO TBEPAOE
TeJO0, UJIeaTbHBIN Ta3, MOJEIH CTPOCHUS Ta30B, )KUIKOCTEH U TBEPJIBIX TN, TOYCUHBIN JICKTPHUUECCKUHN 3apsi/] IpH perieHuH GU3NIeCcKuX 3a1a4;
pacmno3HaBaTh (pu3nUecKue sSBICHUS (MIPOIECCh) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUIECKOU TEOPHH CTPOSHUS
BEIIECTBA M DJJICKTPOJWHAMUKH: PABHOMEPHOEC M PAaBHOYCKOPEHHOE TPSIMOJWHEHHOE JIBMIKEHHE, CBOOOJHOE TMaJeHUE TeJ, IBM)XKCHHE II0
OKPYKHOCTH, UHEPIIUs, B3auMoJieiicTBre Tel, Auddy3usi, OpOYHOBCKOE ABMKEHUE, CTPOSHUE KHUJIKOCTEH U TBEP/IbIX TeJl, U3MEHEHHE 00beMa Tel
MIPU HarpeBaHuM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE, UCIIapEHNE, KOHACHCAIHUS, TUIABJICHUE, KPUCTAJUTH3alNs, KUTICHUE, BIIAXKHOCTh BO3TyXa,
MOBBILLICHUE JAABJIEHHUS T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM COCY/IE, CBSA3b MEXK/y ITapaMETPAMU COCTOSHMS T'a3a B U30MPOLIECCaX, JIEKTPU3 aLUs
TeJl, B3aUMOJICUCTBUE 3apsI0B;



OIMCBIBATh MEXAHWYECKOE JBM)KEHUE, UCTONb3Ysl (PU3UYECKUE BEJIMUMHBI: KOOpAUHATA, ITyTh, IEPEMELIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tella,
CHJIa, MMITYJIbC Tella, KUHETHYEeCKas PHEPrus, MOTCHIMAlIbHAs SHEPrHs, MEXaHWdeckas paboTa, MEXaHWYeCKas MOIIHOCTb; NPH OINUCAHUU
IIPABUJIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOJIBb3YEMBbIX BEIUYHMH, UX 0003HAUEHUS U €AMHULIbI, HAXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(bu3KMYecKyI0 BEIUYUHY C IPYTUMU BEIUYUHAMHY;

OIMCHIBATh N3yUYEHHBbIE TEIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBIICHUS, UCIIOb3Yys (U3NUYECKHE BEIMYUHBI: JaBJICHUE ra3a, TeMIepaTypa, CpelHss
KMHETUYECKAsl JHEPIHsI XAOTUUECKOTO JABM)KEHUS MOJIEKYJI, CPEAHEKBAAPATUUYHASL CKOPOCTh MOJIEKYJI, KOJJMYECTBO TEIUIOTHI, BHYTPEHHSIS SJHEPI U,
pabota rasza, Ko3()p(UIMEHT IOJIE3HOr0 JEHCTBHUSA TEIUIOBOIO JIBUTATENsA; IMPU OINUCAHUM IIPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI
UCTOJb3YEMBIX BEIWYMH, UX OOO3HAUCHHS M EIWHUIIBI, HaXOIUTHh (OPMYIBI, CBS3BIBAIOIIME MAHHYIO (U3WYECKYIO0 BEIHMYUHY C JIPYTHMMHU
BEIIMYMHAMU;

OIMCHIBATh HW3yUYEHHBIE DJICKTPUYECKHE CBOICTBAa BEIIECTBA M DIIEKTPUYECKHE SBICHHS (IIPOIECCHI), HMCIONB3Ys (DU3UYECKHE BEITHMYUHBI:
UIEKTPUUECKUI 3apsj, JEKTPUYECKOe I10JIe, HAPSHKEHHOCTh M0JIs, MOTEHLMAl, Pa3HOCTh MOTEHLUAIOB; IPU ONMCAHUYU MPABUIBHO TPAKTOBATh
(U3NIECKUN CMBICI UCTIONB3YEMBIX BEJTMYMH, MX 0003HAYCHUS U €IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TaHHYIO (DU3HUYECKYIO BETHUUHY
C IpYT'¥MMH BEJIIMYUHAMU,

aHATM3UPOBATh (PU3MUYECKHE MTPOIECCHI U SBJICHUS, HCIIONB3YS (PM3NYECKUE 3aKOHBI ¥ IPUHIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u 11 3axonsr
HproTOHA, 3aKOH COXpaHEHMs] MEXaHMYECKOW SHEPrHM, 3aKOH COXPAHEHUS UMIIyJbca, HPUHLUI CYHNEpHO3ULMU CWJI, NMPUHLUI PaBHOIPABUS
WHEPLMATIBHBIX CUCTEM OTCYETa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIECTBA, T'a30BbIE€ 3aKOHBI, CBSI3b CPEIHENH KMHETUYECKOU
SHEPIUU TEIJIOBOTO JBWKEHHS MOJIEKYJ C aOCONIOTHOH TeMmepaTypol, NMepBblii 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHMS SJIEKTPHUECKOTO
3apsiia, 3akoH KylloHa, mpu 3TOM pas3nnyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBHUS (TpaHUIIb,
o0acTv) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI AEHCTBHS MAIINH, IPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3anyaTh yCJIOBHUS UX O€30M1aCHOr0 UCMOIb30BAHUS B
MMOBCEIHEBHOM JKU3HH;

BBINOJIHATE SKCHEPUMEHTHI 110 UCCIEI0BaHUIO (U3UYECKUX SIBICHUH M MPOLIECCOB C MCIIOJIB30BAaHMEM IPSIMBIX, U KOCBEHHBIX M3MEPEHUH, NpU
3ToM (OpMYIUpOBaTh TpoOJiIeMy/3amady M TUIIOTE3y Y4eOHOTro SKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEII0KEHHOTO 000pYyIOBaHMUS,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BBIBOBI;

OCYIIECTBIIAThH MPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEIUYMH, P 3TOM BBIOMpATh ONTHUMAJIBbHBIN CIIOCOO M3MEpPEHHS U UCIOIb30BaTh
W3BECTHBIE METO/BI OLIEHKH IOIPELIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKHMMH BEIMYMHAMH C MCIIOJIb30BAaHUEM INPSMBIX W3MEpPEHUH, IpU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(bukcupoBaTh pe3yibTaThl MOIYYEHHOW 3aBUCHMMOCTH (PM3WYECKUX BEJIMYMH B BUAE TaOnuIl M rpadUKoB, AeNaTh BBIBOJBI 10 pe3yJbTaTaM
HCCIIEIOBAHMUS;

coOmoaTh npaBuia 0€30MacHOro TpyZa MpH MPOBEACHUU HCCIENIOBAaHMNA B paMKax Y4eOHOro SKCHEpUMEHTa, Y4eOHO-HMCCIIe0BATENbCKON U
MIPOEKTHOM J1eATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pelaTh pacyeTHbIE 3a/1a4M C SBHO 33JaHHOM (PU3UUECKON MOJENbI0, UCHOMb3Ys (Pru3nyeckre 3aKOHbI U MpUHLUIBL. Ha ocHOBe aHanu3a ycinoBus
3a/lauM BHIOMpPATh (U3MUYECKYIO0 MOJIENb, BBIACIATh (GU3NYECKUE BEIUYUHBI U (OPMYIIbI, HEOOXOIUMBbIE ISl €€ PelleHus, IPOBOJAUTh PACUETHI U
OLIEHUBATh PEATLHOCTH MOJyYECHHOTO 3HaUCHUs (PU3HMUECKON BEIIUYHHBI,



pelaTh KadyeCTBEHHBIC 3allaud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPECUYMBYIO IIEMIOYKY PACCY)KICHHH C ONOPOW Ha W3yYEHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U @HSH‘ICCKHC SIBJICHUSA,

WCIIOJIB30BATh TNPU PEHICHUU YYEOHBIX 3a/1a4 COBPEMEHHBbIC WH(GOPMAIIMOHHBIC TEXHOJIOTUH JUTSl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMH U
NPEJCTaBICHUS Y4YeOHOW M HAy4YHO-TIOMYJIAPHON HWHQPOPMALUHU, MOJIYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPHUTHYECKH AaHAJIH3UPOBATH
noJry4aeMyro HHQOpMaInIo;

MPUBOAMUTH TPUMEPHI BKIIJa POCCHMCKHUX M 3apyOSKHBIX YUCHBIX-(DU3UKOB B PAa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCIIOJIb30BATh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM JKU3HU AJs obecriedueHus: 0e30MacHOCTH MpH oOpamieHnHu ¢ npudopamu U
TEXHUYCCKHMHU YCTPOHCTBAMHU, JUTSl COXPAHEHHUS 3I0POBbS M COOJIIOICHHSI HOPM 3KOJIOTHYECKOTO TIOBECHHUS B OKPYIKAIOIICH Cpejie;

paboTaTh B TpymIie ¢ BHITOJHEHHEM Pa3IMYHBIX COMMAIBHBIX POJICH, ITIAHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PACIIPEAENIATh 00SI3aHHOCTH H
IUTAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJCKBAaTHO OIICHWBATh BKJAJ KAXKIOTO M3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoi POOIIEMBI.

11-it kaace
K xonity o6yuenus B 11-M kJ1acce rpeMeTHBIC pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaxaTh COOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (QU3UKU B (POPMHUPOBAHUU COBPEMEHHOW HAy4HOI KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOMN
TEXHHUKHU ¥ TEXHOJIOTUH, B MPAKTUICCKON NEATSIEHOCTH JIFOJICH, [IEIOCTHOCTh U €IMHCTBO (PU3NICCKON KapTHHBI MUPA;

YUUTHIBaTh TPAHHIIBI TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJEJei: TOUSUHBIH dJEKTPUUECKUN 3apsii, Tyd CBETa, TOYCUHBI MCTOYHUK CBETA,
s/IepHasi MOJIeNb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO Siipa MpU pelieHur PU3nYecKux 3a/1ay;

pacro3HaBaTh (hU3UYECKUE SBJICHHS (TIPOIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB JJIEKTPOJUHAMUKH M KBAaHTOBOW (DM3HKHU: JEKTPUUECKAS
MPOBOANMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJIEHCTBHE MAarHUTOB, JJEKTPOMArHUTHAs WHAYKIIUSA,
JCHCTBHE MAarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM W JABWKYIIHMHACS 3apsl, JJICKTPOMArHUTHBIE KOJICOAHWS W BOJIHBI, MPSMOJIMHEHHOE
pacmpocTpaHeHHE CBeTa, OTpakeHHe, IpejoMieHre, HHTepdepeHIus, AUPpaKiIys U MOISIpU3alus CBETa, AUCIIEPCHs CBeTa, (POTOINEKTPHUIECK Uit
addexr (porodddexT), cBEeTOBOE MaBlIeHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAss U WMCKYCCTBEHHAas
PaMOaKTUBHOCTD;

OMHCHIBAaTh M3YyYCHHBIC CBOMCTBA BEHIECTBA (JIIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE, AJICKTPUUYECKYI0 MPOBOJUMOCTh PA3IMYHBIX Cpel) U
ANEKTPOMArHUTHBIC SBJICHUS (TIPOIECCH), UCTIONB3Ysl (PU3UUECKHE BETHUMHBI: ANEKTPUUYSCKUN 3apsl, CUIa TOKa, DIEKTPUYECKOe HAIPSKEHHE,
AIEKTPUIECKOE COMMPOTHUBIICHUE, PA3HOCTH MOTEHITNAJIOB, JIEKTPOABMKYIIAS CHJIa, padoTa TOKA, MHIAYKIIMS MAarHUTHOTO TOJIsI, Chjia AMIiepa, cuja
JlopeHiia, MHAYKTUBHOCTh KaTYIIKH, YHEPTHs dJIEKTPHUECKOTO M MAarHUTHOTO TOJIeH, Meprol U YacToTa KonebaHuil B KoyebaTeIbHOM KOHTYDE,
3aps]l U CUJIa TOKA B MPOIECCE TAPMOHUYECKUX DIEKTPOMArHUTHBIX KoJie0aHUH, (POKYCHOE pacCTOSIHUE U ONTUYECKAst CUJIa JIMH3BI, TP ONMCAHUHU
MPABWJIbHO TPAKTOBATh (DU3MUECKUI CMBICI MCIIOJIb3YEeMbIX BETMYHH, UX 0003HAYCHUS U €IUHUIIBI, YKA3bIBATh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BETMUNHY C APYTUMHU BETMYNHAMU;

OTHCHIBATh U3yUEHHBIC KBAHTOBBIE SIBJICHUS U MIPOIECCHI, UCTIONB3YS (U3NIECKUE BEIUYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJHBI U
4acTOTa CBETa, DHEPTUs] U UMITYJIhC (POTOHA, TIEPUOJ] TOJypacraa, YHEPrus CBSI3W ATOMHBIX sIep, NMPH ONMUCAHWU TPABUIBLHO TPAKTOBATH



(bu3MUeCKU CMBICIT UCTOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €UHHUIIbI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUUHY
C IPYTUMU BEIIMYUHAMHU, BEIYUCIISTH 3HAYCHHE (DU3MYECKON BEITMUNHBI,

aHAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SIBICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHbI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIHHOIO U
[MApaJUIEbHOIO COCIMHEHUS NPOBOAHMKOB, 3akoH Jxoyna—JIeHa, 3aKOH SJIEKTPOMArHUTHOM WHIAYKIMH, 3aKOH MPSIMOJIMHEWHOIrO
pacrnpocTpaHEeHHs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETa, ypaBHeHHE DUHIITEHHA s PoTodPdeKTa, 3aKOH COXPAHEHU ST
SHEPrUH, 3aKOH COXPAHECHUS HMMIYJIbCA, 3aKOH COXPAaHEHHUs AJIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHMS MACCOBOT0O 4HMCIIA, MocTyjarbl bopa,
3aKOH PaJUOAKTHBHOTO pacrafa, IpU 3TOM pasziuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUS
(rpanuLbl, 00JIACTH) TPUMEHUMOCTH;

ONpeEATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO 1OJIsl IPOBOJHUKA C TOKOM, CHIIbl AMIiepa U cuiibl JIopeHna;

CTPOUTH U OIHUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBITIOJTHATH SKCIIEPUMEHTHI M0 UCCIIEOBAHUIO (DU3MYECKUX SBIIEHUN U MPOILIECCOB C HMCIONb30BAHUEM MIPSIMBIX M KOCBEHHBIX M3MEPEHUH: MpPU
3ToM (opMyIHpoBaTH TPOOJIeMy/3aady M THUIOTE3y YYeOHOrOo SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBAaHHUS,
MIPOBOAMTH OMBIT U POPMYITUPOBATH BHIBO/IBI,

OCYIIECTBIISITH MPSMBIC U KOCBCHHBIC H3MEPEHUST PU3NYCCKUX BEIMYHH, PU 3TOM BBHIOMPATh ONTHUMAIBHBIN CIIOCOO M3MEPEHUS U UCIIOIh30BaTh
M3BECTHBIE METO/Ibl OLIEHKHU NOTPEIIHOCTEN U3MEPEHMUI;

MCCIICIOBATh 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH C MCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUH: MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PHKCHPOBATH
PE3yNbTaThI MOJTYYSHHON 3aBUCUMOCTH (DU3HUECKUX BEIMYUH B BUIE TAOIUI[ U TPaHKOB, JIeTaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;
coOmrofaTh mpaBuia 0e30macHOro TpyJa MpH MPOBEIECHUU HUCCIEJOBAHMM B paMKaX yueOHOrO SKCIEPUMEHTA, Y4eOHO-HCCIEA0BATEIbCKON U
MIPOEKTHOM JESITEIIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEILHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHMUS;

peliaTh pacyeTHhIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJIENbI0, UCIIONB3Ys (PM3UUYECKHE 3aKOHBI U TPUHIUIBL. Ha ocHOBe aHann3a ycnoBus
3a/1auyd BHIOMPATHh (PU3MUECKYIO MOJIEb, BBIIETATh (PHU3NUYECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ PeIIeHHUs, TPOBOJAUTh PACUEThl U
OILICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HaYeHHs (PU3NIECKON BEITMYMHBI,

pemaTh KadyeCTBEHHBIC 3aJauM: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOYKY PACCYXKJIEHUW C ONMOpPOM Ha W3Y4YCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOIB30BaTh MPU PEIICHUH YYeOHBIX 3a/lad COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHN ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUUA U
MpE/CTaBICHUs] y4eOHOW M HAyYHO-TIONMYJSpHONW uH(OpManuu, MOTYYSHHOW W3 pa3jIMYHbIX HMCTOYHHUKOB, KPUTHYECKH AaHAJIU3UPOBATH
nory4aemMyro uHpopmaruio;

OOBSCHATh TPUHIMUIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inuaTh YCIOBHS HMX OE30MACHOTO HCMOJIb30BAaHUS B
MMOBCEIHEBHOMN JKU3HH;

MIPUBOJIUTH MIPUMEPHI BKIIAJa POCCHUICKUX U 3apyO0eKHBIX yUEHBIX-(DU3UKOB B PA3BUTHE HAYKU, B O0BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (pU3MKe B MOBCETHEBHOW XU3HU A obecredeHus O€30MacHOCTH MPHU OOpalleHHH ¢ mpubopaMu U
TEeXHUYECKUMH YCTPOMCTBAMHU, JIJIs COXPAHEHUS 3JI0POBBS U COOJIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPY KAIOIIEH Cpejie;



e paboTaTh B TPyMIE C BHIIOJHEHUEM Pa3IMYHBIX COMAIBHBIX POJICH, TUIAHUPOBATh PAOOTy T'PYIIIIbI, PAIlMOHAIBHO PACTIPEEIATh 00I3aHHOCTH U
[UTAHUPOBATh JEATEIILHOCTh B HECTAHIAPTHBIX CHUTYaIMSAX, aJIeKBAaTHO OIEHUBATh BKJIAJl KaXXJIOTO W3 YYAaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoi POOJIEMBI.

COIEPKAHUE YYEBHOI'O ITPEJIMETA
10-ii kIacc
Pa3nen 1. ®u3uKa U MeTOIbI HAYYHOT'0 O3HAHUSI
dusnka — Hayka O mpupone. HaydHple METONIbI TO3HAHUSA OKPYXKAIOIIEro MHpa. Ponb SKCepuMEHTa M TEOPHH B IPOIECCE MO3HAHUS IPHPOJIBI.
DKcIepuMeHT B (hU3HKe.
MonenupoBanue (pu3nueckux siBICHUNW M mpoueccoB. Hayuneie rumote3bl. @u3ndeckue 3aKOHBI U TEOpPHH. ['paHUIBI MPUMEHUMOCTU (UZUYECKUX
3aKOHOB. [I[pUHIUIT COOTBETCTBUA.
Ponb 1 MecTo hu3uku B GopMUPOBAHUN COBPEMEHHOM HAyUYHON KapTUHBI MUPA, B IPAKTUYECKON ACSITETbHOCTU JTIOACH.
JlemoHCTpanuu
AHasioroBbie U ITU(DPOBBIC H3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.
Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexanudeckoe apmxeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMxKeHusA. Cuctema oTcyeta. TpaekTopusi.
[Tepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaTbHOM TOYKH, WX MPOEKIUU HA OCH CHUCTEMbI KOOpJHHAT.
CrnoxxeHue nepeMeeHuil U CI0KEHHE CKOPOCTEH.
PaBHOMEpHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHUE. ['pauKu 3aBUCHMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPCHHS, IMyTH M TICPEMEIICHHUS
MaTepUaIbHOU TOUKH OT BpEMEHHU.
CBoOoaHoe nagenue. Y cKopeHrue CBOOOHOTO MaICHHS.
KpuBonuneiinoe nBuxenue. J[BikeHHE MaTepHalbHON TOUKH MO OKPYKHOCTH C MOCTOSHHOW MO MOJIYINIO CKOPOCTBHIO. YTJIOBasg CKOPOCTh, JTHHEHHAS
ckopoctb. [lepuoa u yactora obpamenus. LleHTpocTpeMuTensHOE YCKOPEHHE.
TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: CITUOMETD, ABMKEHHE CHAPSAIOB, LIETTHBIE U PEMEHHBIE Mepe1ayn.
JlemoHCTpanuu

e Mogenb CUCTEMBI OTCYETA, WILTIOCTPAIIHS] KHHEMATHYECKUX XapaKTePUCTUK ABUKCHHUS.

o [IpeoOpa3zoBaHne TBMKEHHM C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

o [lamenue Ten B BO3AyXe U B pa3peKeHHOM IMPOCTPAHCTBE.

o HaOmronenue aBuKeHUs Tena, OPOIMIEHHOTO MO/ YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

e lI3MepeHue ycKopeHHUs: CBOOOIHOTO MaICHUSI.

e Hampagienne cCKOpOCTH TPH ABWKCHUU IO OKPYKHOCTH.

Y4eHnueCcKui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI
e M3yueHue HEPaBHOMEPHOTO JIBMIKECHHS C IIEJIbIO ONPEICIICHHS] MTHOBEHHOW CKOPOCTH.



e HccnenoBanue COOTHOLIECHUS MEXY IYTSIMH, IPORAECHHBIMU TEJIOM 32 ITOCJIEI0BATEIbHbIE PABHBIEC TPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUM C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
o N3yueHue ABMKEHUS LIApUKA B BA3KOU HKUIAKOCTH.
e N3yuenue nBUKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Ipunnun otHOocuTenbHOCTH 1'anunes. [lepssiii 3akoH HeroToHa. MHEepuuanbHbele CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunimun cynepnosunuu cuil. Bropoi 3akon HeroToHa a1 mMaTepuanbHON TOYKU. Tperuil 3akoH HploTOHA ISl MaTepuaibHBIX
TOYEK.
3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenus (mokosi, ckonbxenus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBXEHHUS U cuia TpeHus nokos. Kosd dunuent
TpeHust. Cuiia CONPOTUBIIEHUS NP ABMXKEHUU TeJla B )KUJIKOCTH WJIU Ta3e.
[ToctynaTtenbHOe U BpamiareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela.
MoOMEHT cuibl OTHOCUTEIBHO OCH BpaleHus. [1neuo cuibl. YciioBust paBHOBECHS TBEPIOTO TeNa.
TexHnueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: TOAIIMITHUKY, IBU>)KEHHE HCKYCCTBEHHBIX CITyTHUKOB.
JlemoHCTpanuu
o SIBnenue nHepuMH.
o (CpaBHEHME Macc B3aUMOACHCTBYIOIIUX TEN.
o Bropoii 3akoH HeroTOHA.
o U3mepenue cui.
o CroxeHue cui.
e 3aBHCHMOCTb CHJIBI YIIPYTOCTH OT Je(pOpMaLIUu.
o HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U AJCHUH.
o (CpaBHEHME CUIJI TPEHUS NTOKOS, KAUEHHS U CKOJIbKEHUS.
e YcnoBus paBHOBECHS TBepJoro teia. Buibl paBHOBeCHS.
YdeHuueckuit 3KCIIepUMEHT, J1a0opaTopHbIe padOoThI
e l3yueHue nBHKeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.
e HccrnenoBanue 3aBUCHMOCTH CHUJI YIPYTOCTH, BOSHUKAIOLINX B MPYKUHE U PE3MHOBOM 00paslie, OT UxX aedopMaluu.
e lccnenoBaHue ycnoBHil paBHOBECHS TBEPAOIO Tela, UMEIOLIET0 OCh BpallleHUsI.
Tema 3. 3aKoHbl COXpaAHEHUA 6 MEXAHUKE
WNmnynbe MaTtepualibHOM TOUYKM (Teja), CUCTEMBbl MaTepUalbHBIX TOYeK. VIMITylbc CHIIBI M M3MEHEHHE MMITyJIbca Tejla. 3aKOH COXPAHEHHUs HMITYJIbCa.
PeakTuBHOE IBMKEHUE.
Pa6ota cunbl. MOIIHOCTH CHITBI.
Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.



[TorennuansHast sHeprus. IloTeHunanbHas 3Heprus ynpyro neopMupoBaHHOM npyxuHbl. [loTeHanbHast sHeprus Tesia BOJU3U MOBEPXHOCTH 3EMIIH.
[ToreHnuanpHbple ¥ HEMOTEHUUANbHbIE CHIbL. CBsS3b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXAaHWYECKOH SHEprHHM CUCTEMbI Tell. 3aKOH
COXpaHEHUs MEXaHMYECKOM IHEpIrUu.
VYupyrue v Heynpyrue CTOIKHOBEHMSL.
TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIEp, IPYKUHHBINA IUCTOJIET, JBHKEHUE PaKeT.
JlemoHCTpanuu

e 3aKOH COXpaHEHHUs UMITYJIbCA.

o PeakTuBHOE IBUXKECHUE.

o Ilepexon nmoTeHUMaNIBHON YHEPTUU B KUHETUYECKYIO U 00OpaTHO.
YdeHu4ecKuit SKCIIepUMEHT, Ta0opaTopHbIe PabOTHI

e N3ydeHue aGCONIOTHO HEYNPYTOro yJiapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

e lccnenoBanue cBsi3M pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKOM dHEPIuu Teljla Ha IPUMEpPE PacTsKEHUsST PE3UHOBOIO XKIyTa.
Paszpnen 3. MosekyaspHasi pu3HKa 1 TEPMOAUHAMHUKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE T10JIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUH U UX OIbITHOE 00ocHOBaHMEe. bpoyHoBckoe nBuxenue. Auddysus. Xapakrep ABMKEHUS U
B3alMO/JICHCTBUS YacTUl BellecTBa. MoJienu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX T€lI U OObSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX MOJEIIEH.
Macca u pazmepsl Moaekyi. KonnuectBo BemecTsa. [loctosnnas ABorampo.
TennoBoe paBHOBecue. Temnepatypa u ee uzmepenue. llkana temneparyp Llenscnus.
Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU MJI€ANbHOIO Ta3a. AOGCOIIOTHAs TeMIlepaTrypa Kak Mepa cpeiaHei
KMHETUYECKOW PHEPrUM TEIUIOBOrO JBMXKEHMs yacThll rasza. Illkama temmneparyp KenpBuua. ['a3zoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kianenpona.
3akon JlanbroHa. M3omponeccsl B HI€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BeulecTBa. ['paduueckoe mpencraBieHHE HM30IMPOLECCOB: U30TEpMa,
n30Xx0pa, u3obapa.
TexHu4ecKkne yCTpoNCTBA U MIPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
JeMoHCTpanuu

e OmnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE BElIeCTBa, (hoTOrpaduu MOJIeKyI OpPraHudeCKUX COeTMHEHUH.

e OnbITel 0 AU PY3UN KUJTKOCTEH U Ta30B.

e Mogenb 6pOYHOBCKOTO ABHKEHHUSI.

e Mogens onbita llTepHa.

e OmnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBUSI.

e Mogens, WTOCTpUpYOIIas MPUPOAY AABJIECHUS T'a3a Ha CTEHKU COCYa.

e OmnbIThl, WILTIOCTPUPYIOIINE YPAaBHEHNE COCTOSIHUS MJI€ATbHOTO T'a3a, U30MPOLIECCHI.
YdeHnueckuit 3KCIIepUMEHT, 1a00opaTopHbIe padOoThI

e Omnpeznenenue Macchl Bo3AyXa B KJIIaCCHOM KOMHATe Ha OCHOBE U3MepeHUi 00beMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

e lccnenoBaHue 3aBUCUMOCTH MEXAY ITapaMeTpaMH COCTOSIHUSL pa3pesKEeHHOTr0 rasa.



Tema 2. Ocnoevt mepmoounamuku
TepmoaunaMuyeckass cucreMa. BHYTpeHHsst PHEpPrusi TepMOJUHAMHUYECKOHW CHCTEMBI M CIOCOOBI ee m3MeHeHus. KommuecTBo TemoTel W padorta.
BHyTpeHHAA dHEprus OAHOATOMHOIO MIEAIbHOIO raza. Buasl Temonepenadu: TEIIONPOBOJHOCTb, KOHBEKIUS, U3JIydYeHHUE. Y IelIbHAs TEIIOEMKOCTh
BelecTsa. KoamyecTBo TEIIOTHI IpHU TEIUIoNepeaaye.
ITonarue 00 aguabatHom mpornecce. IlepBblif 3akoH TepmoguHaMuku. [IpruMeHeHHe nepBOoro 3akoHa TEPMOAMHAMHUKHU K H3ompoueccaM. I'paduueckas
MHTepHpeTanus padoThl rasa.
Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs npoueccoB B IpUPOJE.
TennoBeie MamuHbl. [IpuHIMNBL OeicTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus sHepruu B TEIUIOBBIX MammHax. KosdduuueHt mone3Horo AeicTBus
teruioBoi MamuHbl. [{ukn KapHo u ero ko3 GuiueHT none3Horo aeicTeus. JK0JI0ru4eckrue npo0aeMbl TEMI03HEPreTUKH.
TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: JBUTATEIb BHYTPEHHETO CrOpaHtsl, ObITOBOM XOJIOAUIbHUK, KOHIUIIUOHED.
JlemoHcTpamuu

e l3MeHeHHe BHYTpEHHEH PHEPTUHU Tela MPHU COBEPIIECHUH PAaOOTHI: BBUIET MPOOKM M3 OYTBUIKH IMOJ JEHCTBHEM C)KATOTO BO3AyXa, HarpeBaHHE

a¢upa B TaTYHHOU TpyOKe MyTeM TpeHHUsl (BUICOIEMOHCTPAIIHS).

e lI3MeHeHHE BHYTpPEHHEN SHEPrUM (TEMIEpaTyphl) TeNa MPH TEIJIoNnepeiaye.

e OnsIT N0 a11a0aTHOMY PaCIIMPEHUIO BO3/LyXa (OMbIT C BO3LYIIHBIM OTHUBOM).

e Mogenu napoBoil TypOuHBI, ABUTaTENsl BHYTPEHHETO CTOPaHMsI, PEAKTUBHOTO JIBUTaTEIs.
VYdeHnueckuit 3KCIepuMEHT, 1a0opaTopHbIe pabOThI

o M3mepeHue yAenbHON TEIIOEMKOCTH.
Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt
[TapooOpazoBanue u KoHeHcauus. Vicnapenue u kuneHue. AGCOIIOTHAs U OTHOCUTENbHAs BIaXKHOCTh BO31yxa. HaceleHHsli nap. Y aenbHas Teora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AAaBJICHUS.
Tsepnoe teno. Kpucrannudeckue u amopdHblie Tena. AHU30TpONUs CBOUCTB KpHucTamios. XKunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [lnaBnenue u
KpucTaymu3anus. Y ieiabHas Terviora miasineHus. Cyonumanus.
VYpaBHeHHE TEIIOBOro OanaHca.
TexHuueckue ycTpoiicTBa U MpaKkTUYECKOe IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJyUYEHUSI COBPEMEHHBIX MaTepuajoB, B
TOM YHMCJIE HAHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.
JlemoHCTpanuu

o (CBoiicTBa HACBIILIEHHBIX APOB.

e Kunenue npu noHWKEHHOM JIaBJICHUU.

e Cnoco0bl U3MepeHHst BIaKHOCTH.

e Halmronenue HarpeBaHus U TUIaBJIEHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

o JleMoOHCTpamus KpUCTalIOB.
Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThI

o l3MepeHne OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.



Paznen 4. DiekTpoanHamMuka
Tema 1. Inexkmpocmamuka
Onektpusanus Ten. DNEKTpUYecKui 3apsan. JlBa BHUIa AJIEKTPUYECKUX 3apsAoB. [IpOBOAHUKM, TUANEKTPUKHA U IMOITYNPOBOJHHUKU. 3aKOH COXPaHEHHs
ANEKTPUYECKOTO 3apsa.
BzaumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHbld 3J€KTpUYECKHI 3apsia. DIeKTprudeckoe noje. HanpspkeHHOCTh aiiekTpudeckoro nos. [punnun
CYINEPIO3ULMH IEKTPUUECKUX MOJIeH. JINHUN HANPSKEHHOCTHU AJIEKTPUUYECKOTO MOJIS.
PabGora cun nsnekrpocraruueckoro mois. [lorenunuan. Pa3znocts mnoTteHuuanoB. [IpoBOAHMKKM M IHANEKTPUKH B AJIEKTPOCTATHUYECKOM IOJIE.
JusnexTpuueckas IPOHULAEMOCTb.
OnektpoeMKocTh. KoHieHCaTOp. DIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpa. DHEPIus 3apsKEHHOTO KOHJEHCATOopa.
TexHuyeckue ycTpoiicTBa M NMPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, AIEKTPOMETP, MIEKTPOCTATUYECKas 3allMTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KOH/JIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTEP.
JlemoHCTpanuu
e VYCTpOWCTBO M MPUHIMI ACHCTBUS FIEKTPOMETPA.
e BzaumopeiicTBue Ha3IEKTPU30OBAHHBIX TEJI.
e DIEKTPUYECKOE NOJIE 3apSKEHHBIX Tell.
e IIpoBOJHUKHU B 3IEKTPOCTATUYECKOM I10JIE.
e DIEKTpOoCTaTUYECKas 3alllHuTa.
e JIMDIIEKTPUKU B JIEKTPOCTATUYECKOM I10JIE.
e 3aBHUCHUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPa OT IJIOLIAAN IIJIACTUH, PACCTOSIHUS MEKIY HUMHU U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.
e DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.
Y4eHnueckuil IKCEPUMEHT, J1aDopaTOpHbIE PaOOThHI
o l3MepeHHne IIEKTPOEMKOCTH KOHAEHCATOPA.
Tema 2. Ilocmosannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax
DNEeKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuina Toka. [locTossHHBIN TOK.
Hanpsokenue. 3akon Oma Ju1st ygacTka LEmu.
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETIbHOE CONPOTHUBIIEHNE BellecTBa. [locnenoBarenbHoe, mapamienbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.
Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOImHOCTh AIEKTPHUYECKOTO TOKA.
DNEeKTpOoABMAKYIlasg CUJla U BHYTPEHHEE CONPOTHUBICHHE HUCTOYHMKA TOKa. 3akoH Oma ajig MONHOW (3aMKHYTOM) anekTpuueckoil mnenu. KopoTkoe
3aMbIKaHUE.
DNEeKTpOHHAsk MPOBOJIMMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.
DneKTpUYEeCKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoanuku. CoOCTBEeHHAs U IPUMECHAs TPOBOAMMOCTE OMYTPOBOAHUKOB. CBoiicTBa p—N-miepexoaa. [lomynpoBoJHUKOBEIE IPHOOPHI.
DNeKTpUUECKU TOK B pacTBOpPAX U paciijiaBax 3J1eKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.
DnekTpruyeckuil TOk B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pazpsan. Monnus. [lnazma.



TexHuueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHE: aMIIepMEeTp, BOJIBTMETP, PEOCTaT, MCTOYHMKHM TOKAa, 3JIEKTpOHArpeBareibHble NPUOOPHI,
3JIEKTPOOCBETUTENFHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAaKyyMHBIH MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA MO,
rajbBaHMKa.
JlemoHCTpanuu

o N3MepeHue cuibl TOKA U HAIIPSKEHMSL.

e 3aBHCHMOCTb CONPOTHBIICHHS IMIMHAPUIECKUX MPOBOJIHUKOB OT JUTHHBI, TUIOIIAAN MOTIEPEYHOr0 CEYSHHS U MaTepuaa.

o CMenlaHHOE COeJMHEHNE IPOBOJHHUKOB.

o IIpsMoe usmepeHue 31eKTpoABUKYILEH cuiibl. KOpoTkoe 3aMbIkaHUE ralbBaHUUECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

e 3aBHCHMOCTb COIIPOTHBIICHHS METAJUIOB OT TEMIIEPATYPBHI.

e IIpoBOIMMOCTb 3JEKTPOIHUTOB.

e HckpoBoil pa3psi 1 IPOBOAUMOCTh BO3/1yXa.

e OJHOCTOPOHHSS MPOBOAUMOCTD AUOAA.
VYdeHnueckuil 3KCIepuMEHT, 1a00opaTopHbIe pabOThI

e l3yueHue cCMELIaHHOTO COEIMHEHNUS PE3UCTOPOB.

o N3MepeHue 31eKTpOABHKYIIEH CHIIbI MCTOYHHUKA TOKA U €T0 BHYTPEHHETO COPOTHUBIICHHUSL.

o HalGmronenwue 21eKTpom3a.
Mexnpeamernbie CBA3U
N3zyudenue kypca ¢puznku 6a30Boro ypoBHs B 10-M Ki1acce OCyIIECTBIISIETCS ¢ YUETOM COAEPIKATENbHBIX MEKIIPEMETHBIX CBsI3€ll ¢ KypcaMu MaTeMaTHKH,
OMOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTHH.
MexnpeIMeTHbIe IOHATHS, CBA3aHHBIE C U3YYEHUEM METOJIOB HAyYHOI'O MO3HAHMS: sIBJICHHE, HAyUHbIH (akT, rMIoTesa, GU3nveckas BEJINYMHA, 3aKOH,
Teopus, HabJI0IeHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIENb, U3MEPEHHUE.
MaremaTHKa: pelieHHe CUCTeMbl ypaBHEHHH, JuHelHas (QyHKus, napabona, runepboia, ux rpadukd M CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIUU HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.
buonorusi: MexaHudeckoe ABMKEHHE B XKHBOW mpupone, auddysus, ocMoc, TEIUNIOOOMEH JKMBBIX OpPraHM3MOB (BUABI TEIUIONEpeNaud, TEIIOBOE
paBHOBECHE), SJICKTPUIECKHE SIBICHUS B )KUBOU MTPUPO/IE.
XUMUS: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAS Macca, TeIUIOBbIE CBOMCTBA TBEPBIX TN, KUIKOCTEH
Y Ta30B, AJIEKTPUYECKUE CBOWCTBA METAIIJIOB, AJIEKTPOIIUTUYECKAs TUCCOIMAIIMS, TaJIbBAaHUKA.
I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.
TexHomnorus: mpeodpa3zoBaHne TBMKCHUHN C MCIIOIb30BAaHINEM MEXaHH3MOB, YUET TPEHHs B TEXHHUKE, TOIIAITHIKH, UCTIOIB30BaHUE 3aKOHA COXPaHEHHS
UMITyJIbCa B TEXHUKE (paKeTa, BOJIOMET U JIp.), IBUTATEIb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, ObITOBOI XOJOMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIy4Y€HHUsI COBPEMEHHBIX MaTEepPHUaJIOB, B TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, FIEKTPOCTaTUYECKas 3alUTa, 3a3eMJICHHE JIEKTPOIPUOOPOB,
KCEPOKC, CTPYHHBIN MPUHTEP, HJIEKTPOHATpeBaTEIbHbIE TPUOOPHI, SIEKTPOOCBETUTENIbHbIE TPUOOPHI, FaJIbBAHUKA.

11-ii kaace



Paznen 4. DiekTpoanHamMuka
Tema 3. Maznummnoe none. I1eKmMpomMacHUMHAA UHOYKUUSA
[TocrossHHbIE MarHuThl. B3anMoJelCTBHE MOCTOSHHBIX MAarHuTOB. MarnuTHoe mose. BekTop MarHMTHONW HWHAYKIUHU. [IpuHIMO Cynepno3uiuu
MArHUTHBIX 1oJied. JInHuM MarHuTHOM MHAYKIMK. KapThHa JIMHUNA MarHUTHOW UHAYKUIHUH MOJIA IOCTOSHHBIX MATHUTOB.
MaruuTHOE T0JIe€ MPOBOAHMKA ¢ TOKOM. KapTuHa JMHMN MHAYKIMHA MArHUTHOrO TOJIS JYIMHHOIO MPSIMOrO MPOBOJAHUKA M 3aMKHYTOT'O KOJBIEBOTO
MIPOBOJIHUKA, KAaTyIIKU ¢ TOKoM. OnbIT Dpcrena. BzanmonelicTtBie NpoBOAHUKOB C TOKOM.
Cuna Amriepa, ee MOJIyJib U HalpaBJICHUE.
Cuna Jlopenua, ee MoJlyJib U HarpaBiieHue. [|BuxkeHne 3apssKeHHON YacTUIlBl B OAHOPOAHOM MarHUTHOM nojie. PabGota cunel Jlopenia.
SIBneHue 3JIeKTpOMarHUTHOM HMHAYKUMH. [IOTOK BeKTOpa MarHUTHOW HHIAYKUMU. DJIEKTPOABMXKYILIAS CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunn dapanest.
Buxpesoe anekTpuueckoe mnosie. DNeKTPOABHKYIIAas CUIIa UHAYKIHMH B IPOBOAHUKE, ABUKYIIEMCS IOCTYaTENbHO B OJHOPOAHOM MAarHUTHOM TOJIE.
[IpaBuio JleHna.
NHyKTUBHOCTD. SIBJIE€HME CAMOMHAYKIMH. DJIEKTPOABUKYIIAS CHIIa CAMOMHYKIUU.
DHeprusi MAarHUTHOTO MOJISt KATYIIKUA C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.
TexHuueckue ycTpoMcTBa M MPAKTHYECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHWUTHI, JIEKTPOMArHUTHI, AJIEKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, THAYKIIMOHHAS M1€Yb.
JleMoHCTpanuu
e OmmpIT OpcTena.
e OTKIJIOHEHUE FIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.
e JIMHWYM MHAYKIIUU MAarHUTHOTO TOJISI.
o B3saumogeiicTBue ABYX MPOBOJIHUKOB C TOKOM.
e Cuna Awmrepa.
o JlelictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
e SIBieHME PNEKTPOMATHUTHOW UHTyKIIUH.
o IIpaBuno Jlenna.
e 3aBUCHUMOCTH JICKTPOJBIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO TTOTOKA.
e JSIBNeHHME CAMOMHYKIIHUH.
Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE PabOThI
e M3yueHue MarHUTHOTO MOJIsl KATYLIKH C TOKOM.
e HccrnenoBanue nelcTBUSA MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.
e HccnenoBanue siBICHUS JIEKTPOMArHUTHON MHAYKIIUH.
Paznen 5. KoyiebaHusi 4 BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumusle Ko1e0anus



KonebarenbHas cucrema. CBoOOnHBIE MexaHudeckue KosiebaHus. I'apmonuueckue koneOanus. Ilepuoa, wacrora, ammiuutyaa U (aza KoneOaHWH.
[TpyxuHHBIA MasTHUK. MaTeMaTH4eCKHii MasTHUK. Y paBHEHHE TapMOHUYECKUX KoseOanwuii. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJICOaHUSX.
KonebarenbHblii koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHMs B UAEAIBHOM KOJICOATEIbHOM KOHType. AHAJOrus MeXay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMH KosebanusmMu. @opmyna Tomcona. 3ak0H cOXpaHEHUs SJHEPTUH B UICATHLHOM KoJeOaTeIbHOM KOHTYpE.
IIpencraBnenue o 3aTyxaromux kojaeOaHusX. BelHyXk1eHHbIe MexaHuueckue konebanus. Pe3oHanc. BelHy X /1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHuUs.
Ilepemennbiii Tok. CHUHyCOMIAIBHBIM NEpPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO0 TOKA. AMIUIUTYJHOE WM JAEUCTBYIOLIEE 3HAYEHHME CHUJIbI TOKA U
HaIPSHKECHUS.
Tpauchopmarop. [IpousBoacTBO, Tepenada W MOTPEOTICHHE SICKTPUYSCKOW SHEPTrUu. DKOJOTHYECKHE PUCKU TPH IMPOU3BOJICTBE AICKTPOIHEPTHUHU.
KynbTypa ncronb30BaHus 2JIEKTPO3HEPTUU B TIOBCEIHEBHOM JKU3HM.
TexHru4ecKue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: JIEKTPUIECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOI0 TOKA, TUHUU JJICKTPOIIEPEAAUN.
JlemoHcTpamuu

e HccnenoBanue napaMeTpoB KojaeOaTenbHONW CUCTEMBI (IIPY>KUHHBIM WM MAaTEMaTUUYECKUIM MasTHUK).

o HalGnrogenue 3aTyxarmux KoJIeOaHHid.

e UccrnenoBanue cBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

o Habmoaenue pezonanca.

e CBOOOIHBIE 2JEKTPOMAarHUTHBIE KOJICOAHUSI.

e OcuuiorpamMmsl (3aBUCUMOCTH CHUJIBI TOKA M HAIIPSKEHUS. OT BPEMEHH) JUIS 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

o Pe3onaHc npu nocienoBaTeIbHOM COEIMHEHNH PE3UCTOPA, KaTyIIKH HHIYKTUBHOCTH U KOHJIEHCATOPA.

e Mogenp TMHUY IIEKTPONEPEIAYN.
VYdeHnueckuit 3KCIepuMEHT, 1a0opaTOpHbIe pabOThI

e lccnenoBaHue 3aBUCHMOCTH NEPHO/IAa MaJIbIX KOJIeOaHUM Ipy3a Ha HUTH OT JAJUHBI HUTH U MacChl rpy3a.

o Hccnenosanue nepeMEHHOr0 TOKA B LIETH U3 NIOCIEA0BATENIBHO COEAMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOpa.
Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbIE 60IHb
MexaHnueckue BOJHBI, yclnoBHs pacnpoctpaHeHus. llepmon. CkopocTh pacnpocTpaHeHHs W JAiduHaA BOJIHBL. llomepeuHple M NpPOAOJIBHBIE BOJIHBI.
WuTtepdepennus u nudpakuns MEXaHUUECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJHBI. YCIIOBUSI M3IyY€HHUS 3JIEKTPOMArHUTHBIX BOJH. B3anMmHuas opuenTanus BekTtopoB E, B, V B 3nekTpoMarHUTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, peJoMIIeHNE, oysapu3anus, audpaxius, nuareppeperius. CKOpoCcTh IEKTPOMarHUTHBIX BOJIH.
[Ikana 3meKTpoMarHuTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.
DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIECH CPEBI.
TexHuyeckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTBHI, YJIbTPa3BYKOBasl AMATHOCTHKA B TEXHMKE W MEIULMHE, pajaap,
paguoONpUEMHHUK, TEJIEBU30D, aHTeHHa, TeaedoH, CBU-nieus.
JleMoHCTpanuu



e (OOpa3oBaHue U pacnpoCTpaHEHHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.
o Kouebuomeecs Teno Kak UCTOYHUK 3BYKa.
o Halnrogenue oTpaxeHus U MPeTOMIICHUS MEXaHUYECKUX BOJIH.
o Habmoaenue narepdepeHunu 1 JUPpakiuid MEXaHUIECKUX BOJIH.
e 3BYKOBOH pPe30HAHC.
e HalGmronenwue cBS3U TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYI0M M YaCTOTOM KOJIeOaHUH.
e lccnenoBaHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPa)KeHHE, PEeIOMIICHUE, TTOJSIpU3alus, AUPpakius, nHTepdepeHIus.
Tema 3. Onmuxa
I'eomeTpuueckas ontuka. [IpsmonuHeitHOe pacipocTpaHeHHe cBeTa B OJJHOPOAHOI cpeze. JIyd cBeta. ToueuHbIil HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o00paxeHui B IIIOCKOM 3€pKaje.
[Ipenomiienue cBeTa. 3aKOHBI MpeNOMIIEHUsI CBeTa. AOCONIOTHBIN mMokazarens npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yron
IIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI.
Hucnepcus cseta. CrnoxkHbIil cocTaB Oesoro cBera. LIBer.
CoOuparome u paccenBaronive JMH3bL. ToHkas nuH3a. DOKYCHOE paccTOSIHME M ONTHYeCKas CHJa TOHKOW JMH3BI. llocTpoeHne m300pakeHuil B
COOMPAIOIINX U paccenBarOMIMX JnH3aX. Dopmysa TOHKOM JTWH3BL. YBETUYEHUE, 1aBaeMOe JIMH30H.
[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
BonnoBast ontuka. MHtepdepenuns cera. KorepeHTHble MCTOYHMKH. YCJIOBHS HaONIOJEHUS MAaKCUMYMOB M MUHMMYMOB B HHTEP(EpEHIIMOHHOMN
KapTHUHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.
Hudpakmus cBera. JludpakuuoHHas pemierka. YcjaoBUe HAOMIOJEHUS TIJVIaBHBIX MaKCUMYMOB IpU MaJ€HUHM MOHOXPOMAaTHYECKOro CBETa Ha
IU(PPAKLIUOHHYIO PELIETKY.
[Tonspuszanus ceera.
TexHuueckue ycTpoHCTBa M NMpakTHYECKOE NMPUMEHEHHUE: OUKHM, Jymna, (oToammapar, MPOEKIMOHHBIM ammapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHas
OITHKA, TUPPAKIIMOHHAS PELIETKA, OJISIPOUI.
JeMoHCTpanuu
o IlpsMonuHeliHOEe pacpOCTpaHEHUE, OTPAKEHUE U MpesioMmiieHne cBeTa. OnTuyeckue npudopsl.
o IlonHoe BHyTpeHHEE oTpaxeHue. Mozenb CBETOBOAA.
e HccnenoBanue cBOMCTB U300paKeHUH B JIMH3AX.
e Mogenu MUKpOCKOIIA, TEIECKOMA.
o HaOmonenue naTEpPEPEHITNN CBETA.
o Habmozaenue nudpaxuu cera.
o HaOmrogenue nucnepcun cBera.
o IlomyueHue criekTpa C IOMOIIBIO IPU3MBI.
e TlonyueHwue criekTpa ¢ MOMOLIBI0 TUGPAKIIUOHHOMN PEIIETKH.
o Habmonenue nonsipu3auu cBeTa.



Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI
o M3mepeHue nokaszarens IpeJIOMIICHHS CTEKJIA.
e HccnenoBanue CBOMCTB 300PKEHHI B JIMH3aX.
e HabGnronenne qucnepcuu CBeTa.
Pa3znesn 6. OcHOBBI crIeMAJILHON TEOPUH OTHOCUTEIBLHOCTH
['panuiibl NPUMEHUMOCTH KJIACCHYECKOM MexaHuku. [locTynarel criennanibHONM TE€OPUU OTHOCUTEILHOCTH: MHBAPHUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MaccChl € YHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTUSI TTOKOSI.
Paznen 7. KBanroBasi ¢pusuka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
®oronsl. opmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.
OtkpeiTie u uccnenoBanue doroddpdexra. Onpitel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHenue DitHmreliHa s dporodrddekra. «KpacHas
rpanuia» porodddekra.
Hasnenune ceeta. Onbitel [1.H. JleOenera.
XUMHUYECKOE IEUCTBUE CBETA.
TexHnudeckue ycTpoiCcTBa U MPaKTUYECKOE MTPUMEHEHUe: (DOTOINEMEHT, (OTOAATYHK, COTHEUHAs OaTapes, CBETOAHO/.
JlemoHCTpanuu
e doTo3(h(PexT Ha ycTaHOBKE C IIMHKOBOM MIACTUHOM.
e lccnenoBanue 3akOoHOB BHEIIHETro (GoTodddexTa.
e Cseromuosn.
e Conneunas OaTtapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnbiTel Pezepdopaa o paccesuuto o -yactuil. [lmanerapnas monens aroma. Iloctymarel bopa. Mznydenue u mornomieHue
(hOTOHOB MpH TIEPEX0JIe aTOMa C OJHOTO YPOBHS HEPTUH Ha ApYyroi. Buel criektpoB. CieKTp ypOBHEH 3HEPTUU aTOMa BOAOPOA.
BonHoBsIe cBoiicTBa yacTull. Bonubl ge bpoiinsa. KoprycKyJisipHO-BOJIHOBOM Tyaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYEHHE.
TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIIBIOTED.
JleMoHCTpanuu
e Mopuens onsita Pesepdopra.
e Omnpexenenue NIMHBI BOJIHBI Jlazepa.
o HaOmroneHune IMHENYATHIX CIIEKTPOB U3ITYUCHUSI.
o Jlazep.



VYdeHnueckuit 3KCIepuMEHT, 1a00paTOpHbIe pabOThI
e HalGnronenue TuHEHYaTOro CrieKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JIOKa3bIBAIOIINE CIOXKHOCTh CTpoeHHs sapa. OTkpbiTHE paguoaktuBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuio cocTaBa
pannoakTUBHOrO n3nydyeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3ilydeHus. BiusHue paguoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.
OTkpbiTHE IPOTOHA U HeWTpoHa. Hykiionnas mozens sinpa ['elizen06epra—lBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3oromnsl.
Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacmaj. ['aMmma-u3nydeHnre. 3aK0H paliOaKTUBHOTO pacIiajia.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch spa.
SAnepHsble peakuuu. [leneHne u CUHTE3 s1ep.
SAnepusiii peaktop. Tepmosaepublii cunres. [IpobieMbl 1 epCHeKTUBEI A1EPHON IHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI SAEPHON SHEPTreTHKU.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIIOJCHHUS U PETUCTPAIIIH FIIEMEHTAPHBIX YaCTHII.
@dyHiaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3NYeCcKOl KapTUHBI MUpa.
TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: JO3UMETP, Kamepa BuibcoHa, siaepHblil peakTop, aroMHasi Oomoa.
JlemoHcTpamuu
e CYeTyuK MOHM3UPYIOLIUX YACTHULL.
VYdeHnueckuit 3KCIepuMEHT, 1a0opaTopHbIe pabOThI
e HccrnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).
Paznea 8. DiieMeHTBHI aCTPOHOMMH M ACTPOPU3UKHU
Oranel pa3BUTUsA acTpoHOMHUU. [IpHuKiIagHOE M MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMH.
Bun 3Be3gnoro Heba. Co3Be3aust, spKue 3B€3/1bl, JIAHETHI, UX BUAUMOE ABH)KEHHUE.
Conneunas cucrema.
Connue. ConHeuHas akTUBHOCTh. McTounuk sHeprun ConHua U 3Be3[. 3BE3/bl, X OCHOBHBIE XapaKTEpPUCTUKH. J(marpamMmma «CHEeKTpajbHBIM Kiacc —
CBETUMOCTb». 3BE3/bl TJIaBHOM IOCIEAO0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3]] IVIABHOM IIOCIIENOBATEIbHOCTH. BHyTpeHHEe
cTpoeHue 38e3/1. COBpeMeHHBIE MTPEICTaBICHHS O IPOUCXOKIEHUH 1 3BOIoIMKH CoJTHIA U 3BE3/]. DTallbl )KU3HU 3BE3/I.
Mneunsiii Ilyts — nama ['anaktuka. [lonoxenne n asmwkenne ConHua B 'anaktuke. Tumnbl ranaktuk. Paagnoranaktuky v kBasapbl. UepHble IBIpHI B
s/1pax rajJakTHK.
Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ua. Paszberanue ranakruk. Teopust bonbiioro B3pbeiBa. PenukroBoe uzinydeHue.
MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.
Heperennsie npo0i1eMbl aCTPOHOMUH.
Yyennueckue HaOIIOICHUS
HaGmntoneHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHHMEM KOMITBIOTEPHBIX TMPHUIOXKEHUNA ISl ONpeNeNIeHusl IMOJIOKEHHs] HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3Be31s1 CEeBEPHOIO MOMyIIapus U IPKUE 3BE3/bI.
Habmtonenus B reneckon Jlynsl, maner, Mieunoro IlyTu.



Oo6o0maromnee NoBTOpeHne

Ponb pu3HuKM 1 aCTPOHOMHMH B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM, COIMAIbHON U 3TUYECKOH cdepax IesTeIbHOCTH YelOBeKa, pojib U MECTO (pHU3HUKH U
aCTPOHOMHHU B COBPEMEHHOW HayyHOW KapTHHE MUPA, POjb (GU3NYECKOH Teopuu B GOPMUPOBAHUM MPEACTABICHUN 0 (PU3NYECKON KapTUHE MHpa, MECTO
¢$u3nvecKoil KapTHHBI MHUpa B O0IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

MexknpeamMeTHbie CBSI3H

N3zydenne kypca ¢pusznku 6a30Boro ypoBHs B 11-M Kitacce OCyIIECTBIISICTCS C YUETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTHKH,
OM0JIOTUH, XMMUH, Freorpaduu U TEXHOJIOTUH.

MeXIpeIMeTHbIe TIOHATHS, CBA3aHHBIE C U3YYEHHEM METOJIOB HAYYHOT'O MO3HAHMS: SBJICHHUE, HAYYHBIH (akT, TMIIOTE3a, (PU3NUeCcKas BEINYMHA, 3aKOH,
TeopHsi, HaOJIOACHUE, SKCIEPUMEHT, MOJIETUPOBaHHUE, MOJIEIIb, U3MEPEHNUE.

MaremMaTrKa: pelieHHe CUCTEMbl ypaBHEHHH, TPUTOHOMETPHUYECKUE (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOKIECTBO, BEKTOPbl M MX IPOEKLUUMH HAa OCH KOOPJAMHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJAHBIC 3JEMEHTAapHbIX (YHKUUI, NpU3HAKU 1[0100us
TPEYTOJILHUKOB, OTIPE/ICTICHNE TUIOIIA/IN TUIOCKUX (GUTYp ¥ 00BeMa Tell.

buonorus: snexkrpuyeckue siBICHUS B )KUBOM MpUpoJie, KojebaTesbHbIe IBI)KEHUS B )KUBOH IPUPOJIE, ONTUYECKUE SBJICHUS B )KUBOU MPUPOJE, AEHCTBHE
paguanyy Ha )KMBbIE OPTaHU3MBI.

XuMUS: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPbIX TeJl, MEXaHU3Mbl 00pPa30BaHUS KPUCTANIMUECKON PEeIIeTKH, CIIEKT PaIbHbIHI
aHaJu3.

I'eorpadus: MarHuTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAaTHUTHBIX Py, (POTOChEMKa 3eMHOMN TTOBEPXHOCTH, MTPEICKa3aHIE 3eMIIETPSICEHUH.

TexHonmorus: JIMHUK DJIEKTPOIEpEIayd, TEHEPATOp IEPEMEHHOIO TOKA, IEKTPOJBUraTelb, MHAYKIMOHHAS II€4b, pajgap, paavuoOlpUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neus, MpoeKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHasi 6aTapest.

TEMATHYECKOE INTAHUPOBAHMUE

10-ii knace
Ne HaumenoBanue pa3jaesioB u Tem nporpammbl | KosimuecTso yacos DJIeKTPOHHbIE (undposbie)
n/n a30BaTeJIbHbBI bl
/ Bcero Kontpoasnsie | [IpakTnueckune o0pasosare ¢ pecype
padoThbl padoThl

Paszpea 1. PU3UKA M METO/JbBI HAYYHOTI'O ITIO3HAHUA

1.1 | 1.1 dusuka u METOABI HAYYHOTO MTO3HAHUS 2 bubmuoreka ®I'UC «Most mkomay —
lesson.academy-
content.myschool.edu.ru/03/10

Wroro no pazueny 2
Paznen 2.MEXAHUKA
2.1 | Kunemaruka 5 1 Poccuiickass aJeKTpOHHas IIKojla —

resh.edu.ru/subject/28/10/




2.2 | Iunamuka 7 2 Poccuiickass 2JIeKTpOHHas IIKojla —
resh.edu.ru/subject/28/10/

2.3 | 3aKOHBI COXpaHCHUS B MEXaHUKE 6 1 Poccuiickass 2JIeKTpOHHas IIKojla —
resh.edu.ru/subject/28/10/

Hroro no pazueny 18

Pazgen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA

3.1 | OcHOBBI MOJIEKYIIPHO-KMHETUYECKON TeOpuun 9 2 Poccuiickasi oSneKkTpoHHas MIKOJA —
resh.edu.ru/subject/28/10/

3.2 | OCHOBBI TEPMOIMHAMHKH 10 1 1 Poccuiickass 5snekTpoHHas MIKoJa —
resh.edu.ru/subject/28/10/

3.3 | ArperatHble cocrostHHA BemiecTBa. Da3oBwie | 5 1 Poccuiickass 5snekTpoHHas MIKoJia —

EPEXOIbI resh.edu.ru/subject/28/10/

Wroro no pazueny 24

Pazgen 4.9JIEKTPOANMHAMMUKA

4.1 | DnexTpocTaTHKa 10 1 Poccuiickas 2JIeKTpOHHas IIKoja —
resh.edu.ru/subject/28/10/

4.2 | llocrostHHBIN SnekTpudeckuit Tok. Tokm B | 12 1 2 Poccuiickass osnekTpoHHas MIKoja —

pa3IMYHBIX Cpefax resh.edu.ru/subject/28/10/

Wtoro no pazneny 22

IToBTOpEeHune 2 1 Poccuiickass 2JIeKTpOHHas IIKOja —
resh.edu.ru/subject/28/10/

OBUIEE KOJIMYECTBO YACOB I10 | 68 4 10

HPOTPAMME

11-i1 kaace
Ne HanmenoBanue pasaeJioB U Tem | KotnyecTBo yacos
n/n | nporpaMmbl Bcero ‘ KoHTpoJibHBbIE ‘ IIpakTHYeckHe

DJIeKTPOHHbIE (uu¢posBbie)
o0pa3oBaTe/bHbIE Pecypchl

Paznen 1.2JIEKTPOAMHAMUKA

1.1 | MaruuTHOe noJe. OnexrpomarautHas | 11 1 2 bubmuoreka OI'MC «Most mkoma» —
UHTYKITUS lesson.academy-
content.myschool.edu.ru/03/11
Hroro no pazueny 11

Pasnea 2.KOJIEBAHUA U1 BOJIHBI




2.1 | MexaHuveckue u AJIEKTPOMArHuTHbIE | 9 Poccuiickasi 31eKTpOHHAs —IIKOJA
KoJicOaHus resh.edu.ru/subject/28/11/
2.2 | MexaHnveckue M 3JICKTPOMarHUTHBIC BOJHBI | 5 Poccuiickasi 3neKTpOHHAs —IIKOJA
resh.edu.ru/subject/28/11/
2.3 | OnTuka 10 Poccuiickast snexkTpoHHas —IIKOJa
resh.edu.ru/subject/28/11/
Hroro no pazueny 24

Pasnea 3.0CHOBBI CIIEHUAJIbHOW TEOPUU OTHOCUTEJBHOCTH

3.1 | OcHoBBI CIeLMaJIbHON teopuu | 4 Poccniickass anexTpoHHas — IIKOJa
OTHOCHTEJILHOCTH resh.edu.ru/subject/28/10/

Hroro no pazgeny 4

Pa3zgen 4 KBAHTOBASA ®U3BUKA

4.1 | DneMeHTHI KBAaHTOBOW ONTUKH 6 Poccuiickast ayieKTpOoHHas — IIKOJa
resh.edu.ru/subject/28/10/

4.2 | Ctpoenue atoma 4 Poccniickass anexTpoHHas — IIKOJa
resh.edu.ru/subject/28/10/

4.3 | AtomHOe s11po ) Poccniickass anexTpoHHas —IIKoJa
resh.edu.ru/subject/28/10/

Wtoro no pazneny 15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKH

5.1 | DrneMeHThI aCTPOHOMUM U aCTPO(YU3UKH 7 Poccuiickass 2JIeKTpOHHAss — IIKOJIa
resh.edu.ru/subject/28/10/

Hroro no pazneny 7

Paznea 6 .OBOBIIAIOIIEE IOBTOPEHUE

6.1 | O6o6mIarorIee MOBTOPCHHE 4 Poccuiickast snexkTpoHHas —IIKOJa
resh.edu.ru/subject/28/10/

Hroro no pazneny 4

IToBTOpEeHune 3 Poccniickass anexkTpoHHas —IIKoJa
resh.edu.ru/subject/28/10/

OBIIEE KOJIMYECTBO YACOB 10 | 68

I[TPOTPAMME




26



