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IMosicHuTeILHAA 3alIUCKA
Pabouas mporpamma yue6HOro npeamera Ou3mKa CocTaBlIeHa ¢ yYETOM:

o @enepanpHOTO 3aK0HA 00 0Opa3zoBanum B Poccuiickoit @enepanuu (ot 29.12.2012 N 273-
@3 (pexn. ot 29.07.2017));

o denepalnbHOr0 rocyAapCTBEHHOTO 00PAa30BaTEIHLHOTO CTAaHAAPTA CPEAHETO OOIIEro
oOpazoBanus (yTBepKAeH mpukazoM MunoOpuayku Poccun Ne 413 ot 17 mast 2012 rona) ¢
W3MEHEHUSAMHU U JonojgHeHussMH oT: 29 nexadps 2014 r, 31 nexadpst 2015 r, 7 urons 2017 r.;

e aBTOpPCKOW paboueii mporpammbl A.B.Illatanunoit «Mocksa. [Ipocsemnienne, 2017r.»;

e mporpammsl 1uis crapiieit mkodbl 10-11 kirace 6a30Bb1it ypoBeHs .. Msikuiies;

e ®enepanpHOro nepeuns yueOHUKOB Ha 2020-2021 y4eOHBIH o, peKOMEHI0BAHHOTO
MunuctepcTBOM 00pazoBanus U Hayku PD k UCIONB30BaHUIO B 00pa30BaTEIbLHOM
nporiecce B OY;

e TpebOBaHUU K pe3yabTaTaM OCBOCHHsI OCHOBHON 00pa30BaTeIbHOM MPOTrpaMMBbl
(JIMYHOCTHBIM, METANIPEIMETHBIM, TIPEAMETHBIM); OCHOBHBIMHU TI0JIX0/IaMH K Pa3BUTHIO U
(hopMUPOBaHUIO YHUBEPCATbHBIX yueOHbIX Aeiictuil (YY) ans cpeanero odiiero
oOpa3oBaHmMsI, ¢ TPOrpaMMoOit st ctapireid mkoibl 10-11 kimacc 6a30BbIil YpOBEHB
I A.Msakues.

e TpeOOBaHUI K OCHAIICHUIO 00PAa30BATEIBHOTO MPOIECCa B COOTBETCTBHH C
COJIEP>KaTEIbHBIM HAIIOJTHEHUEM YUeOHBIX MPEeAMETOB (eeparbHOr0 KOMIIOHEHTa
rocyJapCTBEHHOTO CTaHAapTa 001Iero 00pa3oBaHus.

Peanuzamusi  00pa3zoBaTeNbHBIX MPOTPaMM  E€CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOM

HanpasjIeHHOCTel 1Mo (usnke ¢ ucnoap3zoBanneM obopynoanus nenTpa « TOUYKA POCTA»7-

11 knacce/MunuctepcTBo npocsenienus Poceuniickoit @enepannn/,2021r.

Pazpaborannas pabouast mporpamma peanusyercs o yueonuky: Mskumies ['.4., byxosues b.b.,
Cotckuii H.H. ®usuka, 10 knace, 11 knace. YueOHUK 1 00111€00pa30BaTeIbHBIX OpraHU3auii, —
M : IIpoceemenne, 2020, paccuntanHas Ha 68 yacoB B 1oJ1 (2 yaca B HEJIENIO) M HAMpaBJIeHA Ha
6a30BbIii (00111€00pa30BaTENbHBIN) YPOBEHb U3YUEHUS IPEAMETA.

Cobnroiena mpeeMCTBEeHHOCTD ¢ DeiepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
OCHOBHOT'O 001Ier0 00pa30BaHUs; YUUTHIBAIOTCS MEXIIPEIMETHbIE CBSA3H, a TAK)KE BO3PACTHBIE U
TICUXOJIOTUIECKHE OCOOCHHOCTH IIKOJIBHUKOB.

OO0mas xapakrepucTuKa yue0HOro npeaMmera.
HIkonbHBINH Kypc (PU3MKH — CUCTEMOOOPA3yIOIIUI 1151 €CTECTBEHHO-HAYYHBIX IPEMETOB,
MTOCKOJIbKY (PM3NYECKUE 3aKOHBI, JIeKalllle B OCHOBE MUPO3/1aHus, SIBJISIOTCS OCHOBOM CO/Iep KaHUS
KypCOB XUMHH, OUOJIOTUH, Teorpaguu U acTpoHOMUHU. PU3nKa BOOPYKAET IIKOJbHUKOB HAyYHBIM
METOJIOM MTO3HAHUS, TO3BOJISIFOIIMM I0JIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUDE.
OCOOEHHOCTSMU U3TI0KEHHSI COJICPKAHUS Kypca SIBISIOTCS:

e  ©IMHCTBO U B3aMMOCBSI3b BCEX Pa3esioB KakK pe3yJibTaT MOCe10BaTeNIbHOM IeTanu3auu
IIPU U3yYEHUHU CTPYKTYPHI BellecTBa (OT MAaKpo- 10 MUKpoMaciuTaboB). B rnase
«QneMeHThI acTpodusuku. DBononus BeenenHoi» paccmaTpuBaercs oOpaTHast
MOCTIeI0BATEIbHOCTh — OT MEHBIINX MacIITa0oB K OOJIBIINM, YTO 0OECTIeYrBaET
BHYTpPEHHEE €TUHCTBO Kypca,

e OTCYTCTBHUE JIeJIeHUs (PU3UKU Ha KIIaCCHUYECKYIo U coBpeMeHHYIo (10 kiacc: cnenuanbHast
TEeOopHUs OTHOCUTENIbHOCTH paccMaTpUBaeTCs Belie] 3a MexaHukoi HeloToHa Kak ee
0000111eHUE Ha CITy4yail JBUKEHUS TEJ CO CKOPOCTSIMU, CPAaBHUMBIMH CO CKOPOCTBIO CBETA;
11 xnacc: KBaHTOBAs TEOPUs ONPENEIIAET CIEKTPbI U3JIy4EHHsI U OTJIOIIEHHSI BBICOKUX
4acTOT, UCCIENYET MUKPOMUD);

e JIOKa3aTeJIbHOCTh U3JI0KEHUS MaTepualia, 0a3supyromascs Ha MPOCTHIX MaTEMaTHYECKUX
METOJaX U KaueCTBEHHBIX OIEHKaX (MO3BOJISIIOLIMX MMOIYYUTh, Hanpumep, B 10 kinacce
BBIPA)KEHUE U1 CUJIbI TPEHUS ITOKOSI ¥ JUI aMIUTUTYAbI BEIHYXK/IEHHBIX KOJeOaHuH
MasiTHUKA, OLEHUTh PATUYC YEepHOU AbIpHhl; B 11 Ki1acce OLIEeHUTH pa3Mmep siipa, SHEPrUio



CBS3U JIEKTPOHA aTOME M HYKJIOHOB B SI/Ip€, KPUTHUYECKYIO MacCy ypaHa, BEJIMUHUHbI
3aps10B KBapKOB, YKCJIO 3B€3] B | allakTKe, IPUMEPHBIN BO3pacT BeeneHHoN, napaMeTphl
BceneHHOl B MIIaHKOBCKYIO 3MI0XY, KPUTHYECKYIO IUIOTHOCTh BCeleHHOM, OTHOCUTEIIBbHBII
repeBec BEUIeCTBa HaJl aHTUBEIIECTBOM, Maccy JIkKuHca, TeMIepaTypy U IpuMEPHOE BpeMst
cBeuenust CoHIla, BpeMsi BOBHUKHOBEHUS PEITMKTOBOTO U3IIy4eHUs, INIOTHOCTh
HEHUTPOHHOM 3BE3/bl, UNCIIO BEICOKOPA3BUTHIX LIMBWIN3ALMNA BO BeenenHoi);

e  MAaKCHUMAaJIbHOE UCIOJb30BaHUE KOPPEKTHBIX (PU3NUECKUX MOJeNIel U aHaJoruil (MOoJenu:
10 xmacc — Mo/enu KpUCTallia, JIeKTpU3aluu TpenueM; 11 kimacc — cBepXIpoBOAUMOCTH,
KoCcMoJIoruyeckas Mojiennb @puiMana, MoJielb MPOCTPAHCTBA, UCKPUBICHHOTO
rpaButanuent; ananoruu: 10 kjgacc — IBUKEHHS YAaCTHI] B OJHOPOJHOM IPaBUTALMOHHOM U
3JEKTPOCTATUUECKOM MMOJsX; 11 Kiacc — pacnpocTpaHEeHUsI MEXaHUYECKUX U DJIEKTPO-
MarHMTHBIX BOJIH, JaBJICHUS UCATbHOTO U (POTOHHOTO T'a30B);

e 00CYXJCHHE IpaHUIl IPUMEHUMOCTH BCEX M3ydaeMbIX 3akoHOMepHocTel (10 Kimace: 3aKOHBI
Herotona, I'yka, Kynona, cnoxenus ckopocreif; 11 knacc: 3akon Oma, kinaccudeckas
TEOPHS JIEKTPOMArHUTHOTO U3JTYUEHHUSI) U UCTIONB3YEMBIX MOJIeIIel (MaTepuaibHas TOUKa,
UJealbHbIi ra3 u T. 11.);

e  WCIOJIb30BAaHUE U BO3MOXHASI MHTEPIPETALIMS COBPEMEHHBIX HAayYHbIX JaHHbIX (11 kmacc:
AHU3OTPOMHUS PEITUKTOBOIO U3IYUYEHHS CBSI3bIBACTCS ¢ 00pa30BaHUEM aCTPOHOMHUYECKHUX
CTPYKTYP );

e paccMOTpeHHE MPUHIUMA JEHCTBUS COBPEMEHHBIX TEXHUUECKHX ycTponcTB (10 kmacc:
CBETOKOIMHUPOBATLHOM MAITMHBI, JJIEKTPOCTATUICCKOTO (DUITBTPA I OYUCTKH BO3yXa OT
MIBLIK, KJIAaBUATYPHI KOMIBbIOTEPA; 11 Kilacc: neTeKTopa MEeTAIITMYECKUX MTPEIMETOB, Moe3a
Ha MarHUTHOM MOJYIIIKE, CBETOBO/IA), MPUKJIAHOE UCIIOIH30BaHNE (DU3NUECKUX SIBIICHUN
(10 xmacc: siBIEHUE SICKTPU3ALUN TPEHUEM B TaKTUIIOCKONUK; 11 Kacc: 3JeKTpruuecKoro
paspsia B IJIIa3MEHHOM JTUCILTIEE);

e OOIIEKYIBTYPHBIN aCNEKT (PU3NUYECKOTO 3HAHUS, peaTU3aIlis UACH MEXKITPEIMETHBIX CBSI3EH
(10 xmacc: cummeTpus B IPUPOJIE U )KUBOIUCH, YIIPYyTrHe qedopMauu B OMOIOTHUECKUX
TKaHAX, PU3NOJIOTUYECKOE BO3/ICHCTBHE MEPErPYy30K HA OPTAHU3M, CYIIIECTBOBAHHE
ANEKTPUYECKOTO MoJist y pbi0; 11 kiace: pundeckue MpUHIUIBI 3peHUs], 00bSICHEHNE
MPUYNH BO3HUKHOBEHUS PAIMAIIMOHHBIX MOSCOB 3€MJIH, BHIICHEHHE BKJIAa Pa3IMUHbIX
HMCTOYHUKOB MOHU3HUPYIOIIETO U3JIyUYeHHUs B €CTECTBEHHBIN PaUaIllMOHHBIN (OH,
WCIIOIb30BaHUE SBJICHHS PAJMOAKTUBHOIO pacnaja B U30TOIMHON XPOHOJIOTHH,
(bopMynrpoBKa HEOOXOIUMBIX YCIIOBUI BOSHUKHOBEHHS OPTaHMUECKOH KU3HU Ha TJIAaHETE).

e OcBoeHue yuyeOHOr0 MpeMeTa HAPaBIeHO HA Pa3BUTHE Yy 00YYAIOIINXCS MPEICTABICHUIA O
CTPOEHUM, CBOMCTBAX, 3aKOHAaX CYIIECTBOBAHMS M [IBIDKCHHUS MaT€puu, HAa OCBOCHHE
oOydaromuMucss OOIMIMX 3aKOHOB M 3aKOHOMEPHOCTEW MPHUPOJHBIX SIBICHUH, CO3JaHUE
ycinoBuil s (POPMUPOBAHUS ~ HMHTEIUICKTYaJIbHBIX, TBOPUYECKHX, T'PAKIAHCKHUX,
KOMMYHHKAITMOHHBIX, HMH()OPMAIIMOHHBIX  KoMIleTeHIui. OOydyaroniecss OBJIAJCIOT
HAay4YHBIMA METOJAMH PEIICHUS PAa3IUYHBIX TEOPETUYECKUX M MPAKTHUYECKUX 3ajad,
yMEHUSIMH  (DOPMYIHPOBATh THUIOTE3bl, KOHCTPYHPOBATh, MPOBOJUTH IKCIEPUMEHTHI,
OIICHUBATh W aHAIM3UPOBATH MOTYUECHHBIE PE3YIBTAThI, COTIOCTABIATh UX ¢ 0OBEKTUBHBIMU
peanusiMu KU3HHU.

e  VYuyeOHBIH TpeaMeT crnocoOCTBYET (OPMHUPOBAHUIO Yy OOydarouuxcs yMeHHil 0e30IacHo
WCIIONB30BaTh  JTabopaTopHOoe  00OpydOBaHWE,  MPOBOJUTH  €CTECTBEHHOHAYYHBIC
HCCIEA0BAHUS U SKCIEPUMEHTBI, aHAJIM3UPOBATH MOJYUYEHHBIE PE3YNbTAThl, IPEACTABIAThH U
Hay4YHO apTyMEHTHUPOBATH MOJYYCHHBIC BHIBOIBI.

e l3yuenue mpenMera B 4acTu (POPMHUPOBAHUS Y OOYUAIOIIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHMS  OOIICHAyYyHbIX  METOAOB  (HAOMIOACHWE,  W3MEpPEHHE,  OIKCIICPUMEHT,
MOJICTTUPOBAHUE), OCBOCHUS MPAKTUIECKOTO MPUMEHEHUS HAyUHBIX 3HAHUH (DU3UKU B KU3HU
OCHOBaHO Ha MEXIPEAMETHBIX CBS3SX C MpeIMeTaMHu: MaTeMaTuka, HH(OpMaTuKa, XUMUs,
ouomorus, reorpadusi, SKOJIOTHsI, OCHOBBI O€30MACHOCTH >KU3HEIESATEIILHOCTH.

DKCIepUMEHT SBJIIETCS HICTOYHUKOM 3HAHUH U KPUTEPUEM UX UCTUHHOCTHU B HayKe.



Konnenmust coBpeMeHHOro 00pa30BaHus MMOApa3yMeBaeT, 4To B y4eOHOM SKCIIEPUMEHTE

BEAYLLYIO POJIb JOJIKEH 3aHATh CAMOCTOSATENIbHBIN UCCIIEN0BATENBCKUN YUEHUYECKU I

SKCIIEPUMEHT.
CoBpeMeHHbIE 3KCIIEpUMEHTAIbHBIE UCCIIEI0BAaHuUs N0 (PU3UKE yXKe TPYIHO MPEACTaBUTh 0€3
MCIOJIb30BAaHUS HE TOJILKO aHAJIOTOBBIX, HO U IU(PPOBBIX U3MEPHUTENBHBIX MpHOOpoB. B
®enepanbHoM ['ocynapcTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE MPOMUCAHO, YTO OAHUM U3
YHHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, MPUOOpPETAEMbIX YYallUMUCS, JOJKHO CTaTh YMEHUE
«IIPOBEJICHUS OTBITOB, MPOCTHIX IKCIIEPUMEHTATBHBIX UCCIICIOBAHUN, MPSIMBIX U KOCBEHHBIX
M3MEpEeHUi ¢ UCTIOJIh30BaHMUEM AHAJIOTOBBIX M HU(POBBIX U3MEPUTEIBHBIX PUOOPOB.
Y4eOHbIi 9KCIIEpUMEHT 110 (pr3HKe, IPOBOJUMBIN Ha TPAAULIMOHHOM 000py0BaHuH (0e3
pUMeHEeHUs HU(POBBIX TabOPaTOpHii), HE MOXKET B MOJIHOI Mepe 00eCeunTh peleHre BCex
00pa3oBaTEeNbHBIX 33]]a4 B COBPEMEHHOH IIIKOJIE.
Hudporas nabopaTopust USMEHSIET METOAUKY U COJIepPKaHUEe IKCIIEPUMEHTATbHON A TeTbHOCTH.
upokwii ciekTp HUGPOBHIX JATYNKOB MO3BOJISET YUALTUMCS 3HAKOMHUTHCS C TapaMeTpaMu
(hU3MYECKOT0 SKCIIEPUMEHTA HE TOJILKO Ha KaYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C
MTOMOIIIBIO ITU(PPOBOH JTAOOPATOPUN MOXKHO ITPOBOIUTH JITUTEIBHBIN SKCIEPUMEHT JaXKe B
OTCYTCTBHH dKcriepuMeHTaropa. [Ipu s3Tom nsmepsieMbie JaHHBIC U Pe3yNbTAaThl UX 00PaOOTKU
0TOOpaXKarOTCst HEMOCPEICTBEHHO Ha IKpaHe KOMIIBIOTEPA.
B npouiecce popmMupoBaHus SKCIIEPUMEHTABHBIX YMEHUHN 10 (PU3HKE yJaIIuics yIuTCs
MPECTABIATh HH(OPMAIHIO 00 UCCIICOBAHUH B YETHIPEX BUAAX:

e B BepOaTHLHOM: OIMCHIBATh AKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOIEIb SKCIIEPUMEHTA,
(UKCHpPOBaTh BHUMAHNE HA U3MEPSEMBIX (PU3NUYCCKUX BEIMIMHAX, TCPMUHOJIOTHH;

e B TaOJIMYHOM: 3aNIOJHATH TaOIHIIBI JAHHBIX, JIEKAIIUX B OCHOBE TOCTPOCHUS IpaduKOB
(TIpM 3TOM y y4YaIuxcsi BO3HUKACT NEPBUYHOE MTPECTABICHUE O MACIITa0axX BEIWYHH);

e B TrpapuUecKOM: CTPOUTH TpaduKu MO TAOIUYHBIM JAHHBIM, UYTO MO3BOJISIET MIEPEUTH K
BBIIBIDKCHUIO THUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEXY (PM3HMUSCKUMH BeTUIHHAMU (TIpH
ATOM YUYHUTENb MOKa3bIBAET MPEUMYIIIECTBO B BU3yaU3allUN 3aBUCUMOCTEN MEXIY
BEJTMYMHAMU, HATJISAHOCTh U MHOTOMEPHOCTH );

e B aHATUTUYECKOM (B BHJIC MATEMATHYCCKUX YPaBHEHUH ): MPUBOJIUTH MATEMATHUECKOE
OTMCaHWe B3aUMOCBSI3H (PU3NUECKUX BEIHYMH, MaTeMaTH4YeCKoe 0000IIeHIe TTOTyYeHHBIX
pe3yIbTaTOB.

[udpossie 1abopaTOpUH MO3BOJSAIOT CYHIECTBEHHO YKOHOMUTH BPEMsI, KOTOPOE MOKHO MOTPATHUTh
Ha (hOpMHUpPOBAHHE UCCIIETOBATEIBCKUX YMEHUH yUaIIUXCsl, BBIPAKAIOMIUXCS B CIIETYIOMIAX
JICUCTBUSX:

e ompeneneHue npooIeMsl;

e TOCTaHOBKA UCCJEIOBATEIbCKON 3a1a4K;

e IUIAHUPOBAHUE PEIICHUS 3a]a4H;

e TOCTPOEHUE MOJENEH;

e BBIIBHKCHHE TUIIOTE3;

e DKCIEpUMEHTAJIbHAS MPOBEPKA THITOTE3;

e  aHANU3 JAHHBIX YKCIEPUMEHTOB WU HAOIIOACHUN;

e (dopmynmupoBaHHE BHIBOJIOB.

[Hudposoe yuedHOE 000pyAOBaHUE TTO3BOISIET YIAIIUMCS 0O3HAKOMUTHCSI C COBPEMEHHBIMU
METOJIaMU UCCIIEOBAHUS, TPUMEHIEMBIMU B HAYKE.

IeasiMu peanuzaiiui OCHOBHOW 00pa3oBaTeNbHON MPOrPaMMBbI IO (PU3UKE SBISIOTCS:
® JIOCTHXCHME BBIITYCKHUKAMU [UIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS Kypca (DPU3UKH;

[IpenycmaTpuBaeTcs penieHue CIeyonx 3a1ay.

e o0ecreyeHne COOTBETCTBHSI OCHOBHOM 00pa30BaTEeIbHOM MPOrpaMMbl TPeOOBaHUAM
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 001Ier0 00pa3oBaHus;

e o0ecrieueHue 3(pPEeKTUBHOTO COUETaHHsS YPOUHBIX M BHEYPOUHBIX (OPM OpraHU3aLUU



y4eOHBIX 3aHATHI 10 PU3UKE;

e OpraHM3alil0  HMHTCIUICKTyaJdbHBIX  COPEBHOBAHMU,  NPOSKTHOM H  ydeOHO-
HCCJIEIOBATENILCKON JIEATENHHOCTH;

® COIMATBbHOE U Y4eOHO-HCCIEAOBATEIbCKOE IMPOCKTHpPOBaHUE, MpodeccuoHalbHas
OpHUEHTAalMs 00Y4arOIINXCS;

® COXpaHCHHE U YKpeIICHUE (PU3NYECKOT0, MCUXOJIOTHIECKOTO U COMHAILHOTO 370POBbSI
oOy4Jaronuxcs, ooecrnedeHre ux 0e30MacHOCTH.

I[lnannpyemMble pe3yabTaThl 0CBOEHUA YUeOHOT O peaMeTa
JIMYHOCTHBIE
* B IIEHHOCTHO —OPHUEHTUPOBAHHOM chepe —4yBCTBO TOPJAOCTH 32 POCCHICKYIO (DU3UYECKYIO HAYKY,
TYMaHU3M, MTOJ0KUTEIBHOE OTHOIIEHUE K TPYAY, LEIEYCTPEMIEHHOCTD;
* B TpyHoBOi#l chepe —TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JanbHEMIell o0pa3oBaTenbHON
TPaeKTOPHH;
* B MO3HABaTEJNbHON (MHTEJUIEKTYAIbHON, KOTHUTUBHOM) cepe — yMEHUE YIpPaBIsATh CBOCH
IM03HABATEILHOM JCSITCIIHHOCTRIO.

MeTal’lpe}lMeTHble
*  HCIIOJIB30BaHUE YMGHI/II\/JI W HABBIKOB Ppa3JIMYHBIX BHUI0B IMO3HABATCIIFHOM JCATCIIBHOCTH,
INPpUMCHCHHUEC OCHOBHBLIX MCTOAOB ITIO3HAHHA (CI/ICTCMHO — I/IH(I)OpMaLII/IOHHHﬁ aHaJIn3,

MOJICJIMPOBAHUE U T.J.) JJIsl U3YUCHHS PA3TMUYHBIX CTOPOH OKPYKAIOIICH eMCTBUTEIBHOCTH;

* HMCIOJNIb30BAHME OCHOBHBIX MHTEJUIEKTYAbHBIX oOIepaluii: GopmMynupoBaHUe TUIIOTE3, aHATHU3
Y CHHTE3, CpaBHEHHUE, 0000IIeHNE, CHCTEMATH3AIHs, BEISIBJICHHE IPUYUHHO — CIICJICTBEHHBIX CBSI3CH,
MOMCK aHAJIOTOB;

* yMEHHE TeHEPUPOBATh UJIEU U ONIPEICIIATh CPEACTBA, HEOOXOIUMBIE JIJISl KX PeaTH3allnu;

* yMeHHue OINpeAeNsaTh IeNU U 33aJja4ul JIeATeIbHOCTH, BRIOUPATh CPEICTBA pealu3aluu Henei u
MPUMEHSTh UX HA NMPAKTUKE;

*  HCIONB30BAHHME PA3TUYHBIX MCTOYHUKOB [UIsl TOJy4YeHHs (U3NYECKOW HHPOpMAIHH,
MMOHUMAaHUE 3aBHCHUMOCTH cojJepkaHusi U (OpMBI MpeACTaBiIeHUs WHGOpPMAIUU OT Lenel
KOMMYHUKAIUU U aJipecara.

IMpeamerHbie

* cobmoaaTh mpaBuiia 0€30MaCHOCTH U OXpaHbl TpyZAa NMpH paboTe ¢ yueOHBIM U J1a00paTOpHBIM
o0opyI0BaHUEM;

* MOHMMAaTh CMBICI OCHOBHBIX (PM3UUECKUX TEPMHUHOB: (PU3UUECKOE TEO0, (PU3HUECKOEe SIBICHUE,
(busnveckas BeNWINHA, CTUHHUIIB H3MEPECHUS;

* pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3HUECKUX METOJIOB;
aHAJM3UPOBATh OTJENBHBIC JTAIbl MPOBEICHHUS WCCICAOBAHUA W WHTEPIPETHPOBATH PE3YIIbTATHI
HaAOJIOACHUH U OTIBITOB;

* CTaBUTH OMBITHI 1O WCCIEAOBAHUIO (U3NYCCKUX SIBJICHUH WM (U3NYECKUX CBOMCTB Tenm 0e3
UCIOJb30BAHUS MPAMBIX H3MEPEHUil; Mpu 3TOM (QOpPMYIHpOBaTH NpobieMy/3afgady yd4eOHOro
OKCIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TIPEJIOKEHHOTO OOOPYAOBaHUS; MPOBOIUTH OIBIT U
(opMyIHpOBATH BHIBOJIBI.

* mpuMevarb: TPH TPOBENECHUH HCCICNOBaHUS (PU3MUECKUX SBICHUH H3MEPHUTEIbHBIE TPUOOPHI
UCTOJB3YIOTCS JIMIIb KaK JaTYUKU U3MEPEeHUs: (GU3NUECKUX BEJTMYMH. 3alHiCcy MOKa3aHUN MPSIMBIX
M3MEPEHUH B 9TOM Cllydae He TpeOyeTcs.

* MOHMMATh POJIb FIKCIIEPUMEHTA B MOTYYEHUU Hay4YHOH HH(OpMAIINH;

* MPOBOAUTH MPSAMbIC U3MEPEHUS (PU3NUECKUX BEIUUMH: BPEMs, PacCTOSHUE, Macca Tena, 00beM,
cuila, TemIeparypa, aTMoc(hepHOe JaBlieHHE, BIAXHOCTb BO3yXa, HAIPsDKEHHE, CUIa TOKa; MpHU
3TOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHUSI U HUCIOJIB30BATH MPOCTEHUIINE METObI OLCHKH
MOTPEIIHOCTEN UBMEPEHUN;

* NPOBOAMTH UCCIIETOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIWYMH C HCIOJIB30BAHUEM IPSIMBIX



U3MEpPEHUIl: TpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH pPE3yJbTAThl IOJTY4CHHOM
3aBUCHMOCTH (PU3NYCCKUX BEIUYHH B BHJIE TaOMUI] U rpadHKOB, ENaTh BBHIBOJBI IO PE3yIbTaTaMm
HCCIICIOBAHUS,

* TPOBOAWTH KOCBEHHBIC H3MEPCHUS (U3MUECKUX BEIUYMH: TIPU BBINOJHCHUU W3MEPECHUN
coOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEIYs NPEIOKCHHOW WHCTPYKIUHU, BBIYUCIATH
3HAYCHHE BEJIWYMHBI M aHAJIU3UPOBATH IMOJYyUYEHHBIE PE3YyIbTaThl C YYETOM 3aJaHHON TOYHOCTH
HU3MEPECHU;

* aHAJIM3UPOBATH CUTYAIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HAaBaTh B HUX MPOSBICHUE
M3YYCHHBIX (PM3UYCCKUX SBICHUHN WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIIHECS 3HAHUS JJIS UX
OOBSACHEHHS;

* MOHWMATh TPUHIMUIBI JEHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS HX
0€30ITaCHOT0 UCIIOIb30BaHUS B ITIOBCEIHEBHOM KU3HU;

Mecmo npeomema 6 yueoHom niaamne
KosnuyectBo 4yacoB: 1o nporpamme - Bcero 136 yacos 3a 1Ba roza: 10 kitace - 68 yacos, 11kiacc -
68 vacos.

Coaep:xanue yueOHOI0 npeamera
®du3unka, 10 kaacc
Beenenune (14)
®du3nka v MO3HAHKE MUPA

Mexanuka (264)
Mexanunueckoe nemwkenne. Cucrema orcuera. CriocoObl onucanus nmwxkenus. Tpaexkropus. [1yTs.
Ilepemeienue. PaBHoMepHOE psiMOIMHENHOE BHKeHUE. CKOpOoCcTh. Y ckopeHue. CKOpocTh IpH
JBUKEHHUH C IOCTOSTHHBIM ycKopeHueM. CBoOo1HOE MajieHue Tei. [[BuxkeHne ¢ yckopeHueM
cBOOOHOTO NajieHus. PaBHOMepHOE IBMKEHUE TOUKH 10 OKpYXHOCTU. KnHemaTnka abcoaroTHO
TBepaoro Tena. [lpunuun npuunHHOCTH B MexaHuke. Unepuust. [1epsriii 3akon Hetotona. Cuia.
Macca. Bropoii 3akoH Hetorona. Tperuit 3akoH HeroToHa. I 'eonieHTpruYeCKas cucTeMa OTCcueTa.
Cunsl B npupoze. Cuna TsxkecTd. 3aKOH BCeMUpPHOTo Tsrotenus. Bec tena. Cuia ynpyrocru.
JlabopaTopnasi padora Ne 1 «3yyeHne JIBHKEHHS Teqa 1O OKPYKHOCTH». Cuia TpeHus.
Nmnynbe. 3akoH coxpaHeHus uMiyibsca. PeakTuBHoe nBuxkeHune. Mexanndeckas pabora u
MOIIHOCTb CHJIBL. DHEPTUS.
JlaGopaTopHas padora Ne 2 «3yueHue 3aKoHa cOXpaHeHUN IHeprumw». PaBHoBecue Tel.
YcnoBus paBHOBECHS TeEl.

Mouaexyasipuas ¢pusuka. Tepmogunamuka (174)
Ocnosable nonoxxennss MKT. bpoyHoBckoe aBmxenue. Bzanmonelicteue monekyi. CTpoeHue
TBEPABIX, KUIKUX U ra3000pa3Hbix Tes. OcHoBHOe ypaBHeHne MKT uneansHoro rasa.
Temnepatypa. TernoBoe paBHOBecHE. DHEPIHs TEIJIOBOTO JBUKEHMS MOJIEKYJ. Y paBHEHHE
COCTOSTHUS HJIeaTbHOTO Ta3a. ['a30BbIe 3akoHbI. JlabopaTopHasi pa6oTa Ne 3
«IKCNepUMEHTAJIbHAS NpoBepKa 3akoHa I'eii — JIroccaka. Haceiennsnii nap. Kunenue.
Brnaxnocts Bo3ayxa. CTpoeHHEe U CBOMCTBA KPUCTAIIINYECKUX U aMOPHBIX Tell. BHyTpeHHs s
sHeprus u padboTa B TepMouHamMuke. KolmdecTBo TEmIoThl. Y paBHEHHE TEMIOBOTrO OataHca.
[IepBbIit 3aKk0H TepMoAHAMUKH. BTOpoil 3akoH TepmoanHaMuku. Terutoseie auratenu. KIT
TEIUIOBBIX JBUTATEIEH.



JuieKTpoAMHAMHUKA (244)

DJIEKTPUYECKUH 3apsil. DNEKTpU3alus Tel. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiaa. 3aKOH
Kynona. Dnexrpuyeckoe nose. HanpskeHHOCTD 2siekTpudeckoro nosis. [Tone Toueunoro 3apsia u
mapa. [Ipunnun cynepno3unuu nosiei. [IpoBoTHUKY U AUSIEKTPUKHU B DJIEKTPOCTATHUECKOM TIOJIE.
[ToTeHuman 3neKTpoCcTaTHYECKOro NoJisl. Pa3HOCTh MOTEHIMANIOB. DiIeKTpoeMKocTh. KoHzeHcaTop.
DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. 3akoH OmMa i yyacTka
nenu. Conporusinenue. Jlaboparopnasi padora Ne 4 «zyueHne napajiieIbHOTO U
N0CJ1e/I0BATEJBLHOI0 COeJMHEeHHsI MPOBOJHUKOBY». Pab0oTa 1 MOIIHOCTH MOCTOSIHHOT'O TOKA.
OnexTpoaBukyiias cuia. 3akoH OMa s noiaHoi nenu. Jlaboparopnas pa6ora Ne 5
«H3mepenne 3/C u BHyTpeHHero CONpoTHBJICHHS HCTOYHUKA TOKA». DJIEKTPOHHAA
MIPOBOAMMOCTEH METAJIIOB. 3aBUCUMOCTh COITPOTUBIICHUS OT TeMIEepaTyphl. DIEKTPHUUECKUNA TOK B
noynpoBoaHuKax. [1oaynpoBoHIKOBBIE TPHOOPHI. DIEKTPUUECKUI TOK B BaKyyMe.
DIEeKTPUYECKHUM TOK B )KUJIKOCTSAX. 3aKOH 3JIEKTPOIU3a. DIEKTPUUECKUM TOK B razax. [lma3zma.
IMoBTOpenue (2 u)

dusuka, 11 kiaace

OCHOBBI YJIEKTPOAMHAMUKH (IIPOJOJIKEHHE).
WNHykuys MarHuTHOTO NoJs. JleldicTBre MAarHUTHOTO TOJI HA POBOAHUK C TOKOM M JIBHIKYIILYFOCS
3apspkeHHyro yactuily. Cuna Amnepa u cuia Jlopennia. MarauTtasie cBoiicTBa BemecTna. [1oTok
BEKTOpa MarHUTHON UHAYKLMH. SIBII€HUE 3I€KTPOMArHUTHON MHAYKIIUU. 3aKOH
ANEKTPOMAarHUTHOM MHIYKIMH. DJIeKTpOMarHuTHoe nosje. [lepemenHsblil Tok. SIBieHue
caMOMHAYKIMU. UTHAYKTUBHOCTB. DHepaus 31eKmpoMacHUmMHO20 NOJIA.
Jlabopamopnas paboma Nel «Hzmepenue cunvl 63aumo0eticmeuss KamywKu ¢ moKoM U MAeHUMa
Jlabopamopnas paboma Ne2 «Vccnedosarnue aeieHus 31eKmMpPOMASHUMHOLU UHOYKYUUY

Koneb6anus n BOJIHBI
Mexanudeckue KojeOaHus U BOJHBI. AMIUIMTY/IA, IEPHOJI, 9acTOTa, (ha3a KoJIeOaHuH.
[MpeBparienus SHEPTUH pU KoJeOaHUsX. BoiHyoicdennvle Konebanus, pesornanc. Tlonepednsie u
MIPOIOJIBHBIC BOJIHBI. DHEPTHsl BOJIHBL. MHmepghepenyust u oughpakyus 60aH. 3BYKOBBIC BOJTHBI.
OnexTpoMarHuTHble konedbanus. KonedatenbHblil KOHTYp. CBOOOHBIE 2JIEKTPOMAarHUTHbIE
KosieOaHus. BrIHYXIeHHBIC 2JICKTPOMarHUTHBIC KoJieOanus. Pezonanc. IlepeMeHHBIH TOK.
KonaeHcaTop M KaTyIiKa B IIeNU epeMeHHOro Toka. [Ipon3BocTBO, epenaya u moTpedieHue
ANEKTPUYECKON SHEPTHU. DJIeMEHTapHas Teopus TpaHcdhopmaropa. IIEKTPOMArHUTHOE TTOJIE.
BuxpeBoe 31eKkTpryecKoe mosie. DJIeKTpOMarHuTHbIC BOJIHBL. CBOMCTBA 3JICKTPOMArHUTHBIX BOJTH.
Jlnana3zoHbl 3JICKTPOMArHUTHBIX M3JTyYCHHI U MX MPAKTHYECKOE TPUMEHEHHE. [IpUHIIHITBI
PaIHOCBSI3U U TEJICBUICHUSL.
Jlabopamopnas paboma Ne3 «Onpedenenue yckopeHus c60000H020 NAOeHUs NPU NOMOUIU
MAAMHUKAY

Onruka
I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacipoCTpaHEHUE CBETA B OJIHOPOJIHOM cpejie. 3aKOHBI
OTpakeHHUs U npesnomMieHus ceera. [loaHoe BHyTpeHHee oTpaxeHune. OnTuieckue mpruoopshl.
BonnoBrie cBoticTBa cBeTa. CkopocTh cBeta. MuTepdepenius ceeta. KorepentHocts. udpakuus
cera. [lonspuzamus ceera. [lucnepcus ceera. [IpakTnyeckoe mpuMeHEHNE JIEKTPOMAarHUTHBIX
U3JIy4CHUH.
Jlabopamopuas paboma Ned « zmepenue nokazameisi npeiomMaeHusi CMeKia»
Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckoti Cuibl TUH3bL U POKYCHO20 PACCMOAHUSA
cobuparoweti TUH3bL»
Jlabopamopnas paboma Ne6 «H3zmepenue Onunbl c8emoBou G0IHbLY

DJIeMeHTBI TEOPUH OTHOCHUTEIbHOCTH
NHBapuaHTHOCTh MOAYJI CKOPOCTH CBETA B BakyyMe. [I[pyHIUI OTHOCUTEIPHOCTH DUHINTEIHA.
CBs3b Macchl M SHEPTUU CBOOOAHOM yacTULbl. DHeprus mokos. CBsA3b MacChl ¢ SHEPTHEH.



KBanToBas ¢usnka
I'unotesa Inanka o kBantax. @otorddext. YpaBuenue JiHmreitHa a1 Gororddexrta. POTOHBI
['unioresa ne bpoiiis 0 BOJHOBBIX CBOMCTBax 4acTull. KOpnyCKyasipHO-BOJHOBOU
nyanusM. Coomnowenue neonpedenennocmu I eiizenbepea. IlnanerapHasi MOJeNb CTPOEHUS aTOMa.
Omneitel Pezepdopaa. KBantoseie mocrynarel bopa. Mcnyckanue u MoryiomneHne cBeTa aToMOM.
Jlazepsl.
CocTaB ¥ CTpOCHHE aTOMHOTO A1pa. SnepHblie cuitbl. JleeKT Macchl M SHEPTHSI CBSA3U aTOMHBIX
snep. Buasl painoakTUBHBIX MTPEBPALICHUI aTOMHBIX sIIEp.
3aKoH paMoaKTUBHOTO pacmnaja. SnepHsie peakuuu. Llernnas peakus 1eneHus sjuep. 1 SHEPrHs
CBSI3M HYKJIOHOB B siipe. SlnepHasi sHepreTuka. /lpumenenue s0eproti snepeemuxu. Bnusaue
MOHHM3UPYIOUICH paJiMalliy Ha )KUBBIE OPraHU3MbL. J[03a U3mydeHus, 3aKOH PaJMOAKTUBHOTO
pacmajia ¥ ero CTaTUCTUYECKHM XapakTep. JIeMeHTapHble YacTUIbl. DyHIaMEeHTaIbHbIC
B3aUMO/ICVCTBUS.
Jlabopamopnas paboma Ne7 « Habnrooenue cniownozo u TUHeu4amozo cnekmpogy
Jlabopamopnas paboma Ne§ « Hccnedosanue cnekmpa 8000pooay
Jlabopamopnas paboma Ne9 « Onpedenenue umnyivbca u 3Hepeuu 4acmuybl NPU OBUNCEHUU 6
MASHUMHOM nojie»

Ctpoenue Beenennoi
CoBpeMeHHEBIE MTPEICTaBICHHS O POUCXOXKIeHHH U 3Bommonnu ComnHia u 38e31. CtpoeHue
coiHeyHo# cuctemsl. Cucrema «3eminst — JIynay. O6uue cBenenus o Connue (BUJ B TEIECKOII,
BpaIlleHHne, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEPATypa COJIHIA U COCTOSTHHE BEILIECTBA B HEM,
XUMHYeCKHi cocTaB). MicTounnku sHepruu u BHyTpeHHee crpoenue Connua. Kiaccuduxanus
3Be3/1. 3BE3/Ibl M ICTOUYHUKH UX dHeprun. Pusmueckas npupoa 38e3. Hama ["anaktuka (cocras,
CTpoeHue, IBIKeHue 3Be3]] B ['anakTuke u ee BpaiieHue). [Ipoucxoxaenue u 3BOITIOMS FrallaKTHK
u 3Be31. [IpeacraBinenne o CTpoeHUH U 3BOJIIOLMK BeeneHHou.
Jlabopamopnas paboma Ne 10 «Onpedenenue nepuoda oopaujeHusi O80UHbIX 36€30» (neyammole
mMamepuainst).

YyeoHo-MeTOoAUYECKOE o0ecmeueHue

—  yuebnuk 'S .Mskumes, b.b.Byxosues, H.H.Cotckuit «®Pusnka» kimaccuyeckuit kype. 10
kiace» — Mocksa, [Ipocsemienue, 2020 r.

—  yueOHuk I'.SI.Msxumes, b.b.byxoBues, H.H.Corckuii «®uzuka» kinaccuueckui kype. 11
kiace» — Mockaa, [Ipocsemnienue, 2020 r.

DJIeKTPOHHbIE y4eOHbIe M0coous
http://www.metod-kopilka.ru Meroauueckas konuika
2. http://fcior.edu.ruhttp://eor.edu.ru denepanbHbIif LEHTP MH(POPMALTMOHHBIX
oOpazoBarenbHbIX pecypcoB (OMC)
http://pedsovet.su ITegaroruueckoe cooOIIECTBO
4. http://school-collection.edu.ru Eaunast xosutekiust 1M(POBBIX  0Opa3oBaTENbHBIX
pecypcos.

=
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TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIIHXCS
B pe3yibTare 0CBOCHUS IPOrPaAMMBbI YYEHHK HAYUYHTCH:

* nonumamo: HuU3MIECKOE sIBICHUE, GU3HUECKasi BETUINHA, MOJIENb, TUIIOTe3a, (GPU3UICCKUN
3aKOH, TEOPHUS, IPUHIIMIL, [TOCTYJAT, IPOCTPAHCTBO, BPEMS, BELIECTBO, B3aUMOJICHCTBUE, UHEPLIHS,
paboTa, MOIIIHOCTh, KHHETUYECKAs SHEPTHsl, MOTCHIIMAIbHAS SHEPTUs, K03(DPHUIIMESHT TOJIE3HOTO
JEHCTBHS, MOMEHT CHUJIBI, IEPUO/, YACTOTA, aMIUIUTYAa KOoJIeOaHU, JITMHA BOJTHBI, BHYTPEHHSS
SHEPrus, yAelbHas TEIUIOTa Mapoo0pa30BaHus, ySIbHAS TEIUIOTA IUIABJICHUS, yAeabHas TeIIoTa
CrOpaHus, TeMIepaTypa, a0COIOTHAs TEMIIEPATypa, CPEAHSISI KHHETUYECKast YHEPTHUS YaCTHI]


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

BEIIECTBA, KOJTUYECTBO TEIUIOTHI, yIeIbHAs TEIIOEMKOCTb, BIAKHOCTh BO3/IyXa, JJIEKTPUICCKHIA
3apsil, CHiia SJIEKTPUIECKOTO TOKA, HIEKTPHUECKOE HANPSKEHUE, SJIEKTPHUECKOE CONTPOTUBIICHNUE,
paboTa ¥ MOIIHOCTH DJIEKTPUUECKOI0 TOKA, HAMIPSHKEHHOCTD 3JIEKTPUUECKOTO MOJI,
AJIEKTPOBIKYIIAS CUJIA;

* noHuMamov CMbICIL PU3UYECKUX 3AKOHO8, NPUHYUNOE, HOCMYIAMO8. TIPUHIIUIIBI CYTIEPIO3UIIMH U
OTHOCHUTENIbHOCTH, 3aKOoH [lackains, 3akoH Apxumena, 3aKOHbl AMHAMUKH HbIOTOHA, 3aKOH
BCEMHPHOTO TATOTECHUS, 3aKOH COXPAaHEHHS UMITYJIbCa M MEXaHUYECKON SHEPruH, 3aKOH
COXPAaHEHHUS SHEPTUH B TEILJIOBBIX MPOIIECCAX, 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOTO 3apsiza, 3aKkoH OMa JuIs yyacTKa JIeKTPHUECKOl 1enH, 3akoH [xoyns — Jlenna,
3aKkoH ['yka, 0CHOBHOE ypaBHEHHE KHHETUYECKON TEOPUH I'a30B, YpAaBHEHUE COCTOSIHUS UJI€ATbHOTO
rasa, 3akoH Kymnona, 3akon OMa 17151 IOJTHOM LIenH, OCHOBHBIE MOJIOKEHUS U3Y9aeMBbIX (PH3UUECKUX
TEOpUH U UX POJb B POPMUPOBAHMHN HAYYHOTO MUPOBO33PEHUS;

YYyeHHK MOJYYUT BO3MOKHOCTh HAYYUThCS:

OIMCHIBATH U OOBSICHATS!

* @usuueckue a6nenus: paBHOMEPHOE MPSMOJIHMHEHHOE ABIKEHHIE, pAaBHOYCKOPEHHOE
IPSAMOJIMHEHHOE IBUKEHNUE, ITepejady IaBICHUs )KUKOCTAMU U T'a3aMu, IJIaBaHueE Tell,
mQQy3uto, TEIUIONPOBOAHOCTh, KOHBEKIINIO, U3ITYYCHUE, UCTIAPEHHE, KOHACHCAIINIO, KHTICHHE,
IUTaBJICHUE, KPUCTAIIM3ALIMIO, JIEKTPU3ALIMIO Tell, B3aUMOAECHCTBHIE IEKTPUUECKUX 3apsi/IOB,
TEIIOBOE JICHCTBUE TOKA,

* @usuueckue asnenus u ceoticmea mei. JBUKEHUE HEOECHBIX TNl U HCKYCCTBEHHBIX CIIyTHHKOB
3emJIH, CBOWCTBA ra30B, KUAKOCTEH U TBEPBIX TEI;

* pe3ynvmamul 9KCHEPUMEHMO8: HE3ABUCUMOCTh YCKOPEHHs CBOOOIHOTO MAJIEHUs OT MacChl
a/IA0IIETO TeJla, HarpeBaHue ra3a MpH ero OBICTPOM CKATUU M OXJIAXKACHUH TIPH OBICTPOM
paclIMpeHny, NOBBIIIEHUH JaBJICHUS ra3a Ipu ero HarpeBaHuM B 3aKPHITOM cOCyZe, OpOYHOBCKOE
JBYDKEHUE, DIIEKTPH3AINIO TEIl TIPU X KOHTAKTE, 3aBUCUMOCTh CONIPOTHBIICHHS MTOTYITPOBOTHUKOB
OT TEMIIEPATyphl U OCBEIIECHUS;

* (yHmaMeHTaIBHBIE OTIBITHI, OKa3aBIINE CYIIECTBEHHOE BIMSHUE HA Pa3BUTHE (PU3UKH;

* npueooums npumepsbl NPAKMU1ECKO20 NPUMEHeHUs PU3UYeCKUx 3HaHull: 3aKOHOB MEXaHUKH,
TEPMOJWHAMUKH U DJIEKTPOJANHAMHKH B SHEPTETUKH;

* onpenensaTh XapakTep pU3NUECKOro mpoiiecca 1o rpapuky, Tadnuue, Gopmyie;

* OTNIUYATH TUTIOTE3bI OT HAYYHBIX TEOPHH, JIeIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX
JAHHBIX, IPUBOAUTH IPUMEPHI, OKA3bIBAIOLINE, UTO: HAOIIOAEHUS U SKCIIEPUMEHT SBIISIOTCS
OCHOBOWH JIJIs BBIIBIDKEHHSI THITOTE3 M TEOPHIA, TIO3BOJISIIOT TIPOBEPUTH HCTHHHOCTD TEOPETUIECKUX
BBIBOJIOB,

buznveckas Teopus 1aeT BO3MOKHOCTh OOBSCHATh U3BECTHBIE SIBICHUS IIPUPOJIBI M HAYIHEIE
(baxThl, Mpe/ICKa3bIBaTh €lle HEe U3BECTHBIC SBJICHHUS;

* IPUBOIMTH MMPUMEPHI ONBITOB, HIUTFOCTPUPYIOIIHX, YTO: HAOIOICHHS M DKCTIEPUMEHT CITyXKat
OCHOBOMH 715 BBIABMKEHHS THIIOTE3 U IOCTPOSHUS HAYYHBIX TEOPUM, SKCIIEPUMEHT MO3BOJISET
MIPOBEPUTH HCTHHHOCTH TEOPETUIECCKUX BBHIBOJIOB, (hM3NYECKAsI TEOPHS Ja€T BO3MOKHOCTD
OOBSICHATH SIBJICHUS MPUPOJIBI U HaydHbIE (PaKThl, GPU3NUECKask TEOPUS MO3BOJSIET MPECKa3bIBATh
eIlle He N3BECTHBIE SIBIICHUS H UX 0COOCHHOCTH, TP OOBSICHEHUH TTPUPOTHBIX SIBICHUN
UCTOJIB3YIOTCS (PU3UUECKUE MOJEIH, OJTUH U TOT K€ MPUPOIAHBIN 00BEKT WM SBJICHUE MOXKHO
HCCIIeIOBAaTh Ha OCHOBE MCTIOJIh30BAaHUS Pa3HBIX MOJIETICH, 3aKOHBI (PU3UKU U (PU3NIECKHE TEOPHH
UMEIOT CBOM ONpe/IeJICHHbIE TPaHUIIbl TPUMEHUMOCTH;

* usmepams.: paccTOSIHUE, TPOMEXYTKU BPEMEHH, Maccy, CUITy, JaBJI€HUE, TEMIIEpaTypy,
BJIAKHOCTh BO3/lyXa, CUILy TOKa, HAIPsKEHHE, SJICKTPUYECKOE COIIPOTUBIICHHE, PAa0OTy U
MOIITHOCTh 3JIEKTPUUYECKOT0 TOKA, CKOPOCTh, YCKOPEHUE CBOOOIHOTO MaICHHs], TNIOTHOCTh
BEIIECTBA, PaOOTY, MOIITHOCTh, YHEPTHIO, KOA(DPHUITMEHT TPEHHS CKOJIBKECHHUS, YACIbHYIO
TETJIOEMKOCTh BELIECTBA, YACIbHYIO TEIJIOTY IUIaBleHus Jbaa, DJ{C u BHyTpeHHEe
COIIPOTHBIIEHUE UCTOYHMKA TOKA, IPEJCTABIATh PE3YIbTaThl U3MEPEHUH C YyUETOM UX
IIOTPELIHOCTEM;



* MPUMEHSTH MMOJYYEHHBIC 3HAHUS I peIeHUs (PU3UIECKIX 3314,

* ucnonvzosame npuobpemeHHvle 3HaHUs U YMEeHUs 8 NPAKMUYECKOU 0esamenbHOCU U
NOBCEOHEBHOU HCU3HU OIS

* obecrieueHs 6€30MaCHOCTH KUZHEACITEILHOCTH B TIPOIIECCE MCIIOIB30BAHMS TPAHCTIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPOIPUOOPOB, OIICHKHU BIIHMSIHHS Ha OPTaHU3M YeJI0OBEKa U JPYTHE
OpraHMU3MBbI 3arpsI3HEHUS OKPYIKaIOLIEH Cpeibl, PallMOHAIIBHOTO MPUPOIONIOIB30BAHMS U OXPaHbI
OKpY>Karollen Cpeibl;

* ompeneneHust COOCTBEHHOM MO3UIMH [0 OTHOIICHUIO K AKOJIOTUYECKUM MpolIemMaM U
IOBEJICHUIO B IPUPOJIHOU CpeEE.

TeMaTnuyeckoe MJIAHMPOBAHUE

10 kaace
(c ucnosab3oBanneM obopynoBanusi «Touku pocray)
Ne Tema KoanuecTBo Kontponbnas JlaGopaTopHbie
4acoB pabota paboThI
1 MexaHnuka 25 KpNel,2 2
2 MonexynsipHas pusmka. 17 K/pNe 3,4 1
Tepmoannamuka
3 DIIEKTpOANHAMUKA 24 K/p Ne 5,6,7 2
4 [ToBTOpenue, pezepn 4
UTOoro 70 7 9
11 knace
Ne Paznen Konnuects KonTponbHas JlabopaTtopHbie
0 4acoB pabora paboThI
1. | OcHOBBI JIEKTPOIUHAMUKHI 10 gacoB 1 2
(mpomokeHue)
2. | Konebanus u BOJHBI 15 gacoB 1 1
3. | OnTuka 14 gacoB 1 3
4. | OCHOBBI CTIEIIHAIBHON TEOPUH 3 vaca 0 0
OTHOCUTENIbHOCTH
5. | KBanroBas ¢pusuka 17 gacos 2 3
6. | Ctpoenue Beenennoi 5 gacoB 0 1
7. | lloBTOpeHue 3 4Jaca
8. | Pesepn 1 yac
HUroro 68 uacoB 5 10




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10 knacc
70 yacoB (2 yaca B HeJ1eJI10)

Ne Tema ypoka Koa-Bo
ypoka 4acoB
Mexanuka (254)
1 Mexanunueckoe amwxenne. Crioco0s! onucanusaBkenus. Tpaekropus. |1
Ilyts. Ilepemelnenue.
2 PaBHOMeEpHOE npsimonuHeitHOe BUKeHuE. CKOpPOCTb. 1
3 VYckopenue. CKOpOCTh NMPHU JBUKEHUU CITOCTOSTHHBIM 1
YCKOpPEHUEM.
4 Pemenue 3amau 1
5 CBobosHOe naieHue Tei. JBmKeHne CyCKOpeHueM CBOOOTHOTO 1
Na/IeHusl.
6 PaBHOMEpHOE IBM)KEHUE MaTepUAIbHOW TOYKUIIO OKPYKHOCTH. 1
7 Kunemaruka abcooTHO TBepioro Tena.Pemenue 3amay. 1
8 II/PNe 1 no Teme «OCHOBBI KHHEMATHKI) 1
9 Amnanus x/p. [Ipuniun npuunHHOCTH B MexaHuke. Mueprus. [lepssiii 1
3aK0oH HproTOHA.
10 | Cuna. Macca. Bropoii 3akon HproToHa. 1
11 Tpernii 3akoH HeroToHa. I eonieHTpruecKascucTeMa OTcueTa. 1
12 | Pemrenue 3amau 1
13 Cunel B npupoge. Cuiia TsKeCcTH. 3aKOHBCEMUPHOTO TSATOTEHHUS. 1
14 | Bec Tena. Cuiibl yOpyrocTy. 1
15 | JlaGopaTopHuas padora Ne 1 «3yueHueaBuKeHHs TeJia 1O 1
OKPYKHOCTH»
16 | Cuna tpenus. Pemenue 3amau 1
17 | Umnynbc. 3aKoH coXpaHeHUsI UMITyJIbca. PeakTHBHOE IBUKEHHE. 1
18 | Pemenwue 3agau. 1
19 | Mexanunueckasi paboTa ¥ MOIIHOCTh CHIIBL. DHEPIHS. 1
20 | 3akoH coXpaHEHHs YHEPIUU B MEXaHUKE. 1
21 | JlabopaTopHasi padora Ne 2 «M3yuyeHne3aKoOHA COXPAHEHHS 1
JHEPrUm».
22 | Perenue 3a1au 1




23

II/P Ne 2 no teme «3aKOHBI
AMHAMHUKH. 3AaKOHbI COXPAHEHUS BMEXaHUKE)

24 | PaBHOBecHe Tell. Y CIIOBUS paBHOBECHS Tel. AHAIIN3 K/.
Mouaexyasipnas ¢pusuka. Tepmoaunamuxa(174)
25 | OcuHosueble nonoxenuss MKT. BpoyHoBckoeiBrkeHHE
26 | B3aumogeiicTBre MOJIEKYII.
CrtpoeHnue TBepAbIX, )KUJIKUX U ra3000pa3HbIXTEI.
27 | OcHoBuoe ypaBHeane MKT mns nneanpHororasa.
28 | Temnepatypa. TemnoBoe paBHOBecHE. DHEPTUATEIIOBOTO TBUKECHUS
MOJIEKYI.
29 | YpaBHEHHUS COCTOSHUS UICATHHOTO ra3a.l'a3oBbie 3aKOHBI.
30 | JIaGopaTopHas padora Ne 3
«IKCcNepuMeHTAIbHAs PoBepKa 3akoHa ['eit
—JIroccakay.
31 | Pemenue 3amaq
32 Hacpimennsiit map. Kunenue. BiaxxHocTh
BO3yXa.
33 | CrpoeHue u cBOiCTBa KPUCTAIIMUECKUX HaMOP(HBIX Tedl.
34 | II/P Ne3 nmo Teme'" MouiekyJisipuasi pu3nKa»
35 | BayTpenHsist sHeprus u paboTa BTepMOIUHAMUKE. AHAIN3
K/Pp.
36 | KommuecTBo TeruoTkl. Y paBHEHHE TEIIOBOro0anaHca.
37 | IlepBblit 3aKOH TEPMOAMHAMHUKH.
38 | Bropoii 3aK0H TepMOINHAMHKH.
39 Temmoseie neuraTenu. K11l TemmoBsIx 1BUTaTencii.
40 | Pemenwue 3amad.
41 I1/P Ned4 no teme «TepmoguHamuka»
JueKkTpoauHaMmuka (244)
42 DIIEKTPUYECKUH 3apsil. DIEKTpU3alus Tell.
3aKOH COXpaHEHUs MEKTPUUYECKOro 3apsaaa. AHAIN3 K/p
43 3akoH KyrnoHna.
44 | Dnextpuueckoe nose. HanpskeHHOCThANEKTPUYECKOTO OIS
45 | Ilone ToueuHoro 3apsiaa u mapa. [IpuHIUICYnepno3uy MoJIeH.




46

[TpoBOAHMKY U AUDTEKTPUKH BIIEKTPOCTATUIECKOM
noJe.

47 | [oTeHIMAN 3JIEKTPOCTATHYECKOIO MOJIs1. PA3HOCTh MOTEHIIMAJIOB.
48 | DnekrpoemkocTh. Konaencarop.
49 Pemienue 3agau
50 II/P NeS o Teme «JIEKTPOCTATHKA»
51 | DnekTpHUYeCcKHi TOK. Y CIIOBUS CYIIECTBOBAHUSICKTPUIESCKOTO TOKA.
52 3akon Oma ju1st yuacTtka uenu. ConpoTHBIIECHUE.
53 | JlabopaTopHasi padora Ned «3yueHue
napajijiejbHOr0 H MOCJIe10BATEILHOI0COeTHHEHHS
MPOBOTHUKOB»
54 | PaboTa 1 MOIIIHOCTh TOCTOSIHHOTO TOKA.
55 | DnexrpoaBrKymias cuia. 3akoH Oma JAISTOTHOHN ey,
56 | JIabopatopHasi padora Ne5 «3smepenue IJC
¥ BHYTPEHHEr0 CONMPOTHBJICHUSI HCTOYHUKATOKA)
o7 Pemenue 3amau
58 | II/P Ne6 no Teme «JIeKTPOAUHAMH KA
59 | DaexTpoHHAas MPOBOJAUMOCTH METAILIOB.
3aBUCHUMOCTh CONIPOTUBJICHUS OT TEMIIEPATYPHI.
60 | DnekTpuyeckuii TOK B MOMynpoBoaHUKaX.[1oTynpoBOAHUKOBBIE TPUOOPHI.
61 DIIEKTPUUECKHI TOK B BAaKyyMe.
62 | DIeKTpUUYECKHH TOK B )KUAKOCTSIX. 3aKOHDIIEKTPOIU3a.
63 | DnekTpudeckwii TOK B ra3ax. [Lma3ma.
64 | O6o01IeHNE 1 TOBTOPEHUE TEMBI
«DNEeKTPUYECKUH TOK B Pa3IUYHBIX CPEAAX)»
65 | II/P Ne7 mo Teme
«DJIeKTpUYeCKHii TOK B Pa3JIMYHBIX Cpeaax»
66- | IToBTOpeHUE U 0OOOLIEHNE H3YYEHHOTO MaTepraa. I1o/1BeIeHHe UTOTOB
67 paboTHI 3a TOI.
68 Pe3eps
11 knace
68 yacos (2 yaca B HeeJ110)
No Tema Koa-
BO
4acoB

OcHoBBI j1eKTpoAuHAMUKHU(Poaokenune)(10uacon)
MaruuTtHoe noJe (5 yacoB)

BBoaHbIll HHCTPYKTaX 110 OXpaHe Tpyaa. BzaumoaeicTsue TOKOB.
MarsuTHoe 110JI€ TOKa




2 Bekrop MarHuTHOM MHAYKUMA. JIMHUMMAarHMTHOW HHAYKIUH 1

3 Monynb BekTopa MarHuTHo HHAyKIuu. CuitaAmMiepa 1

4 HNucrpykrax no Th. Jlabopamopnas paboma 1
Nel «H3zmepenue cunvl 83aumo0eticmeusKkamyuK ¢ moKom u
MazHuma

5 JlelicTBME MarHUTHOTO MOJIA Ha ABWXKyIMica3apsaa. Cuna Jlopenia. 1

DaekTpoMarHuTHasi HHAYKIus (5 yacoB)

6 SIBieHMe ANMEKTPOMArHUTHOW UHIYKIIMH. MarHUTHBIN TOTOK. 1
3aKOH 3NIEKTPOMArHUTHON UHYKIIHH.

7 Hucrpykrax no TB. Jlabopamopuas paboma 1
Ne2 «Hccnedosanue senenus
INEKMPOMASHUMHOU UHOYKYUUY»

8 3aKoH 37eKTpoMarHuTHOM HHAYKUMK. 3 ]Cunaykumnm B 1
JBUKYIINXCS TPOBOJAHUKAX.

9 Camounnykuusi. UTHIyKTUBHOCTH. DHEPTUSI MAarHUTHOTO TTOJISI TOKA. 1
DIIeKTPOMarHUTHOE T0JIE

10 II/P Nel. «MarauTHOe moJ1e. DJIeKTPOMATHUTHAS MHIYKIIHD) 1

KoJie6anus u BoatHbl (15 yacoB)MexaHuueckue Kosiedanus (3 yaca)

11 AHanu3 KOHTPOJIbHOM paboTel 1 kKoppekuusd Y'Y JI.CBoboaHbIE U 1
BBIHYKJICHHBIE KOJICOAHUS.
YcnoBue BOZHUKHOBEHHUSI CBOOOAHBIX KolebaHnniiMareMaTH4ecKuii 1
PYXKUHHBIA MasTHHK.
JlnHamuka KonebaTeaTbHOro ABMKCHUS

12 Hucrpykrax no Th. Jlabopamopuas paboma 1
Ne3 «Onpeodenenue yckopenusi c60600H020NA0EHUsL NPU NOMOWU
Mas  mHuKay»

13 ["apmonmnueckue konebanus, haza konedbanuit.[lpespaiienne suepruu 1
py rapMOHUYECKHX KoneOaHusx. Pesonanc u 6oprda ¢ HUM

DJIeKTPOMArHuTHbIE Koj1e0anus (5 yacoB)

14 CBoOoaHbIe KOJIeOaHus B KoJeOaTeIbHOMKOHTYpE. [IpeBpamienne 1

SHEPTUH MPH IIEKTPOMATHUTHBIX KosteOaHusix. [lepuon




CBOOOHBIX 3JIEKTpHUECKUX Konebanuid. [lepemeHHbIi
ANEKTPUYECKUN TOK

15 AKTHBHOE colpoTuBiieHHe. [leiicTByolee 3HaUeHHE CUIIbl TOKA U
HanpspkeHus. EMKOCTh MMHAYKTUBHOCTbD B LIETIH IEPEMEHHOTO TOKa
16 Pe3oHaHC B 2JIEKTPUYECKON LIEeTIH
17 ['enepupoBanue MeKTpUUECKOi sHeprun. Tpanchopmaropsl
18 [TpousBoacTBO, Eepeiadya ¥ UCIOJIb30BaHUEITEKTPOIHEPT U
Mexanunuyeckue BoJIHBI (3 yaca)
19 BonHoBbIe sABiIeHUs. PacipocTpaHEeHUAMEXaHUYECKHUX BOJIH
20 JmuHa BoHBI. CKOPOCTH BOJIHBI
21 Bounsl B cpezie. 3ByKOBbBIE BOJIHBI
DJIeKTPOMArHUTHBIE BOJIHBI (4 yaca)
22 W3nmyyeHue 3eKTpOMarHUTHBIX BOJIH. [[ITOTHOCTRIIOTOKA
AIIEKTPOMAarHUTHOTO U3JIy4EHUs
23 N300perenue panuo A.C.Ilonossmv. ITpuHIMIBIpaInocBsa3u
24 CBolicTBa 2IIEKTPOMATrHUTHBIX
BOJIH. PacnipocTpaHenue paguoBOIIH.
Pannonoxanus. [lonstue o renesuennn. Pazsurue cpeacts
CBS3U
25 I1/P Ne2 «Kose6anusi HUBOJIHBI»
Onrtuka (14 yacoB)
CBeToBbIe BOJIHBIL. ['eoMeTpryeckast HuBoTHOBasi onTuka (12 yacos)
26 AHaiu3 KOHTPOJIbHOM paboTsl 1 Koppekius Y'Y J[.Pa3sutue B3rnsaoB Ha
npupony csera. Ckopocts cBeta. [Ipuniun ['rolireHca. 3akoH OTpaXeHUs
cBeTa
27 3akoH npenomiieHus ceeta. [loaHoe oTpakeHne
28 Hucrpykrax no TB. Jlabopamopuas paboma




29 W3mepeHnne nokasares IpeJoMIIEHUS CTEKIa 1
30 OnTuueckue npudopsl.JInnzel. I[loctpoeHnen3zodpaxxeHus B IMH3aX. 1
31 HNucrpykrax no Th. Jlabopamopnas paboma 1
Ne5 «Onpedenenue onmuueckoil Cubl TUH3bL UGOKYCHOSO PACCOAHUSA
coouparowel TUH3bLY
32 Hucniepcus cBeta 1
33 Unrepdepennus ceera. [IpumenennennreppepeHuu. 1
34 Hudpaxnus ceera. JudpakunonHas peueTka 1
35 Hucrpykrax no TB. Jlabopamopuas paboma 1
No6 «H3mepenue Onunbl c6emo8oll 801HbL»
36 [Tonstpuzanus ceera. ['1a3 kak ontuyeckasicucTeMa 1
37 O606menue TeMbl «CBeTOBbIE BOHBDY. Perenue3anau 1
38 I1/P Ne3 «CBeTOBBIE BOJTHBI» 1
39 M3nydenusi u cnekTpsl (2 yaca) 1
40 AHanu3 KOHTPOJIbHOM paboThl 1 Koppekuus Y'Y JI.Buabl uzinydenuii. 1
Hcrounnku cBeta. CIEKTPhI U CHIEKTPaNbHBIE ammaparhl. CIeKTpaTbHbIH
aHanu3
41 Nudpakpacnoe u ynbTpaduoseToBoe H3Iy4eHHS. PEHTT€HOBCKHE JIy4dH. 1
[Ikana meKTpOMarHU THHIX BOJTH
OcHOBBI cTIEHAIBLHON TEOPHHOTHOCUTEIbHOCTH (3 yaca)
42 [TocTynatel TEOpHH OTHOCUTEIIEHOCTH. 1
43 PenstuBucTckas quHaMuKa 1
44 CBs13b MEX1y MacCol U DHEPrUeH 1
KBanToBasi pusuka (17 yacoB)CBeToBbIe KBAaHTHI (5 4acoB)
45 dotorpdexr. Teopus pororddexra. YpaBHeHUEDWUHIITEHHA. 1




46 ®otonsl. [Ipumenenue pororddexra.

47 JaBnenue ceera. XUMHYECKOE JCHCTBUE CBETA. 1

48 Pemenue 3anad no remMe «CBETOBBIE KBAHTHI» 1

49 I1/P Ne4 o Teme «CBeTOBbIEKBAHTHD) 1

ATomHas ¢usuka (3 yaca)

50 AHaM3 KOHTPOIbHOU paboThl  Koppekus Y'Y JI.CtpoeHue aroma. 1
OmeiTel Pesepdopaa.
[Tnanerapnas Mmonens aroma. KBantoBsienocTysatsl bopa.
Jlazepsl.

51 Hucrpykrax no TB. Jlabopamopuas paboma 1
Ne7 « Habnrooenue cniowno2o u TuHetn4amo20CneKmposy

52 Hucrpykrax no TB. Jlabopamopuas paboma 1
No8 « Hccnedosanue cnekmpa 6000pooay

®du3nka aToMHOrO sijipa (7 4acoB)

53 MeTto1bl perucTpalnuy 31€MEHTApHbIX YacTHIl. Buabl paqnoakTHBHBIX 1
U3JIy4CHU.

54 PanuoaxTuBHBIE peBpalieHus. 3aKOH 1
paavoakTUBHOrO pacnaza. [lepuon nomypacnana.

55 CtpoeHue aTOMHOTrO s/ipa. JHeprus cBsi3u saep.M3oronsl. 1

56 HMucrpykrax no Th. Jlabopamopuas paboma 1
No9 «Onpeodenenue umnynvbca u sHepeuU YaCMuyblnpu O8UNCEHUU 8
MASHUMHOM noe»

57 SAnepusie peakuuu. Jlenenue siaep ypana. LlenueiesiepHbie peakiyu. 1
SInepHslil peakTop.

58 TepmosinepHble peakiuu. [IpumeHenne SaepHON SHEPTETHKMY. 1
buonoruueckoe neicTBUe pagnanum.

59 IT/P NeS no teme «AtomHasipuznka. PU3MKAa ATOMHOIO AApPa» 1

DJeMeHTapHbIe YacTHIbI (2 yaca)

60 AHanm3 KOHTPOJIbHOHM paboThl M Koppekuus Y'Y JI.dusnka 31eMeHTapHbIX 1
YaCTHULI.

61 Enunas pusznueckast kapTuHa Mupa 1

Ctpoenne Beesennoii (5 yacon)




62

Conneunas cucreMa. 3aKOHBI IBUKEHUS IIJTAHET.

63 O6mme ceenenns o ConHie. ICTOYHUKY SHEPTUUU BHYTPEHHEE
crpoenue CoJHiia.

64 Hama N'anaktuka. [IporcxoxaeHne U 3BONIONMUATATIAKTUK U 3BE3/I.
HHcTpyKTa)X 1O
Tb. Jlabopamopuas paboma Ne 10 « Onpedenenuenepuooa
0Opawenust 08OUHBIX 36€30)» (neuammuvle Mamepuabvl).

65 Hama lNanaktuka. Mecto ConHeuHoill cucteMsl Bl anakTuke
Mineunsiii [1yTs.

66 Teopus bombiioro B3psiBa U pacimupsomieiicsiBeceneHnon

IMoBTOpenue (2 yaca)
67 IToBTOpeHue no teme «MexaHUn4eCKUESIBICHUS
68 [ToBTOopenue o Teme «MosekynsipHast GU3NKa 1

TCpMOAUMHAMHKA




