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[IporpamMma cocTaB/ieHa Ha OCHOBe aBTOPCKOW paboueii mporpammbl A.B. Illarammnoit «MockBa. IIpocBemjenue, 2017r». [laHHas
TporpaMMa peanu3yeTcsi MpH HCIoJb30BaHWN yuebHUKOB «®Pusuka 10,11» muaum «Kmaccuueckuii Kypc» aBtopoB: ['.51. Mskuimes, B.b.
ByxoBues, H.H. Corckuii, B. M. Uapyrun / ITog pen. H.A. TlapdentseBoii u pa3paborana B cooTBeTcTBUM ¢ DeiepasbHBIM T'OCYAapCTBEHHBIM
obpa3oBaTe/ibHbIM CTaHJAPTOM CpejiHero obiiero obpas3oBaHus (yTBepxkaeH nprka3zom MuHobpHayku Poccum Ne 413 ot 17 mas 2012 roga) c
M3MeHeHUsIMHU | JIOTIOJIHeHUsiMU oT: 29 nekadbps 2014 r., 31 nekabps 2015 r., 7 utons 2017 r.

Peanu3arusi mporpaMMbl TipeZlycMaTpUBaeT NpUMeHeHre 3/IeKTPOHHOTO 00yYeHHs: U JUCTaHIIMOHHBIX 00pa30BaTe/IbHbIX TeXHOIOTHH.

Peanu3arusi mporpaMMbl TipeJlycMaTpUBaeT MCTOIb30BaHHe 000pyAoBaHUs LieHTpa «Touka pocTay.

[IKobHBINA Kypc UMK — crUCcTeMo0Opa3yIoLuil [jisi eCTeCTBeHHO-HAayUHbBIX MPeIMeTOB, MOCKOJIBKY (hr3ndecKre 3aKOHbI, JieXKallye B
OCHOBe MHPO3[]aHus, SIB/ITFOTCSI OCHOBOM COZlepKaHusi KYPCOB XUMUH, Ouosoruu, reorpaduu u actpoHoMuu. Pusrka BOOPY>KaeT LIKOJIbHUKOB
Hay4YHBIM MeTO/IOM TI03HaHWUsI, IT03BOJISIOIINM T0/Ty4aTh 00BeKTUBHbIE 3HaHUSI 00 OKPY)KAOLL[eM MUPe.

OcobeHHOCTSIMU U37I0’KEeHUSI COZIepP>KaHUs Kypca SIBIISTFOTCS:

. eIVHCTBO M B3aMMOCBSI3b BCEX pa3/ie/ioB KakK pe3y/bTaT MOC/e0BaTe/IbHOUM JleTanu3aliy MpU U3yueHuM CTPYKTYpHI BelllecTBa (OT
Makpo- 10 MUKpoMaciiTaboB). B ryaBe «3DyeMeHThI acTpodU3uKU. DBOJIOIMS BeesleHHON» paccMaTpuBaeTcsi oOpaTHasi 1oc/ieloBaTe/TlbHOCTh —
OT MEHBIIINX MacIITaboB K 60JbIIMM, UTO 0becrieurBaeT BHyTPeHHee eJIMHCTBO KypCa;

. OTCYTCTBHe JejleHUs (U3MKA Ha K/JacCUueckyro U coBpeMmeHHyro (10 kjacc: creldanbHas TeopUs OTHOCHUTE/IbHOCTH
paccMaTpuBaeTCsl BCie[, 3a MexaHUKoW HbrOTOHa Kak ee 0000leHHe Ha Cjlyuail JBWXKEHUS] Tell CO CKOPOCTSIMHM, CPaBHUMBIMH CO CKOPOCTBIO
cBeTa; 11 Kiacc: KBaHTOBasi TeOpUs OTpefiesisieT CIIeKTPhl U3/1y4eHHs Y TOIVIOIeHHsT BICOKMX YacTOT, UCCIelyeT MUKPOMMUP);

. JI0Ka3aTellbHOCTb HW3JI0)KEHUsi MaTepuasia, 0a3upyroliascs Ha TPOCThIX MaTeMaTUUeCcKMX MeTOZAaX M KaueCTBeHHBIX OLleHKaX
(TT03BOJISAOIINX TIOYyUUTh, Haripumep, B 10 Kyiacce BbIpaykeHWe AIJIsi CUJTbI TPeHUsT TIOKOSI U [IJIsl aMITIUTY/Ibl BEIHYK/I€HHBIX KOslebaHW MasiTHUKA,
OLIeHWUTb pajuyC 4epHOU AbIpbl; B 11 K/iacce OLIeHUTh pa3Mep sifipa, SHEPTUIO CBSI3U 3JIEKTPOHA aTOMe U HYKJIOHOB B siipe, KPUTUUECKYI0 MaccCy
ypaHa, BeJIMUMHBI 3aps/i0B KBApKOB, UMCJI0 3Be37 B ['ajlakTvke, npumepHbIM Bo3pacT BeenenHol, napamerpe! BeenenHol B [171aHKOBCKYO 310Xy,
KPUTUUECKYIO TJIOTHOCTb BceneHHOM, OTHOCUTeNbHBIM TepeBec BelllecTBa HaJ, aHTUBEILeCTBOM, Maccy [[KUHca, TemmepaTypy M IpUMepHOe
Bpemsi cBeueHusi Co/HLJA, BpeMs BO3HUKHOBEHMSI PEJMKTOBOTO W3J/yuyeHus, IIOTHOCTb HEUTPOHHOM 3Be3[jbl, UUCJIO BbICOKOPA3BUTHIX
LMBWIM3alui BO BceneHHow);

. MaKCHMMaJlbHOe MCII0/Ib30BaHUe KOPPeKTHbIX (M3WYecKUX Mogenedl W aHamoruid (mogenu: 10 k/macc — MoJenu KpUCTaslfia,
7eKTpu3aluy TpeHveM; 11 kKjacC — CBepXIPOBOAUMOCTH, KOCMoOJIOTWUeckKass Mozenb dpuamvaHa, MoZesnb MPOCTPAaHCTBA, HWCKPUBJIEHHOIO
rpaButanyeri; a”agoruu: 10 kjacc — JBWKEHHs 4acTWL] B OZHODOJHOM TIDaBUTAlJMOHHOM U 3JIEKTPOCTaTMYeCKOM mossix; 11 kmacc —
pacrnpoCcTpaHeHUs] MeXaHU4YeCKUX U 3/1eKTPOMarHUTHBIX BOJIH, [aB/IeHUs WealbHOro U (POTOHHOTO ra3oB);

. o0cy)k/leHre TpaHUI] IPUMEHUMOCTH BCeX M3ydaeMbIx 3akoHoMepHocTel (10 knacc: 3akoHbl HptoTOHa, I'yka, KysoHa, ciioxkeHus
ckopoctel; 11 knacc: 3akoH Oma, Kiacchyeckasi Teopusi 3JIeKTPOMAarHUTHOTO W3/ydeHHs1) Y UCIOJIb3yeMbIX Mojeneld (MaTepyaibHasi TOYKa,
WJieanbHbIA ra3 u T. A.);

. WCII0/Ib30BaHMe Y BO3MO)KHasi MHTEPIIpeTaLis COBPEMEHHbIX HayuHbIX JaHHbIX (11 K/iacc: aHW30TPOIUSl PeTMKTOBOIO U3/My4eHHst
CBSI3bIBAETCSI C 0Opa30BaHWEM aCTPOHOMMUECKUX CTPYKTYp (mofo0Hble ucciaemoBanus [IkoHa Masepa u [xopmka CmyTa ObUTH YOCTOEHBI



HobeneBckoii npemun 1o usuke 3a 2006 rof), Ha IIeCTH PUCYHKAX TIPUBEZIEHBI B pa3HbIX MaciTabax 3D-KapTHHKY BcesleHHOM, Mo/TyueHHbIe 3a
1oc/iejHUe rofibl C MOMOILBbI0 KOCMUUECKUX TeJIeCKOIIOB);

. pacCMOTpeHVe TIpHUHLMIIA [eWCTBUS COBPEMEHHBIX TeXHUYeCKMX ycTpoucTB (10 Kkjacc: CBeTOKONMPOBAJBbHOM —MalllHBI,
3/1IeKTPOCTaTUYeCcKoro (puibTpa [/ OUMCTKM BO3ZyXa OT MbUIM, KIaBUATypbl KOMIbIOTepa; 11 Kiacc: JeTeKTopa MeTa/UIMYecKuX Ipe/MeTOB,
roe3jia Ha MarHWTHOM MOZYIIKe, CBETOBO/A), NPUK/IaZHOE UCII0/Ib30BaHKe Gu3nueckrx sijeHUN (10 kacc: siBieHUe 3/1eKTpU3aliy TPeHUeM B
JaKTuIockonuy; 11 Kiacc: 3/1eKTpUYecKoro paspsijia B 1/la3MeHHOM JIUCIIee);

. OOLeKy/IbTYPHBIM acreKT (PM3NUUeCcKOTro 3HaHWs, pean3alis W/led MeXnpeAMeTHbIX cBsizei (10 kjmacc: cuMmeTpusi B TIpUpPOJe U
JKUBOIIMCH, yTpyrue nedopmalydd B OHOMOrMUeCKUX TKaHsIX, (U3MOJOTMUecKoe BO3ZelCTBHe Ieperpy30K Ha OpraHu3M, CyIlleCTBOBaHHe
3/IEKTPUUECKOT0 Tosist y pei0; 11 Kmacc: ¢u3nueckre MPUHLMIBI 3peHusi, 00BbsICHeHMe NTPUYMH BO3HWKHOBEHHS Pa/IMALIMOHHBIX TOSICOB 3eMJIH,
BbISICHEHWE BKJaJia pa3/MUHbIX UCTOYHHWKOB WOHU3UPYIOLIEr0 W3/yuyeHHs] B eCTeCTBEHHbIM paJMaljMOHHBbIM (DOH, HCII0/Ib30BaHME SIBJIEHUS
PaZMOAKTUBHOTO pacriaZia B U30TOTTHOW XPOHOJIOTHH, (hOPMYIHMPOBKA HEOOXOJMMBIX YC/IOBUM BOSHUKHOBEHUSI OPraHWYeCKOU )KU3HHU Ha TIJIaHeTe).

Lenu nsyuenust (pY3MKU B CpefiHel ILIKOJIe C/IeAyIOoLiye:

0 ¢dopmupoBaHre y 00yvyarOUXCcsi yMeHHWs BH/€Th W TOHMMATh LIeHHOCTb 00pa30BaHUs], 3HAUMMOCTH (DM3MUECKOTO 3HAHWS AJIs
KaX/I0Or0 YesioBeKa, He3aBUCHMO OT ero NpoQeCcCHOHANIbHOM [esaTe/lbHOCTH; yMEHUM pasnuuarh (akTbl M OL|eHKHM, CpPaBHMBaTh OL|eHOUYHble
BBIBO/IbI, BU/IETb X CBSI3b C KPUTEPHUSIMH OL[eHOK, (hOPMY/IMPOBATh M 000CHOBBIBATH COOCTBEHHYIO TIO3ULIUIO;

0 ¢dopmrpoBaHre y 00y4aroLMXCs LIeJIOCTHOTO TpeZCTaB/eHuss 0 MUpe U pPoiv (M3MKU B CO3[ldHUM COBPEMEHHOW eCTeCTBEeHHO-
HAyYHOW KapTHHBI MUPA; YMeHUsI OOBSICHATE TOBe/leHre 00BeKTOB U TPOLIeCChl OKPY)KaloIIlel /eHCTBUTeTbHOCTH — TIPUPO/HOM, COLMa/TbHOM,
KY/IbTYPHOM, TEXHUUYECKOW Cpe/Ibl, MCI0/Ib3Ys AJis 3TOro (hr3nueckre 3HaHUS;

O  mpuobpeTeHHe OOYYAIOIIMMMCS OTBITA Pa3HOOOpPa3HOW [eSTebHOCTH, OMbITa TIO3HAHWSI U CAaMOTIO3HAHWS; K/THOUEBBIX HABBIKOB
(KJTFOUeBBIX KOMIIETEHTHOCTel), MMEIOINX YHUBepCalbHOe 3HaueHWe /i Pa3/IMuHbIX BUIOB [IeSITeIbHOCTH, — HAaBBIKOB pelleHust mpobiem,
TIPUHSTUS pellleHui, TOMCKa, aHaiu3a U 00paboTku WHGOpMalMy, KOMMYHUKAaTHUBHBIX HaBBIKOB, HaBLIKOB H3MepeHHH, COTpPYJHUUeCTBa,
3¢ dexkTUBHOTO 1 6€30MMACHOTO WCIIO0/IF30BAHKS Pa3TMYHBIX TEXHUUECKUX YCTPOMCTB;

o] OBJIa/leHHe CHUCTeMOW Hay4HbIX 3HaHWM O (PM3WUYeCKUX CBOMCTBAX OKDPY)KAIOL[ero Mupa, 00 OCHOBHBIX (DM3WUYECKUX 3aKOHAX U O
crocobax KX UCIOJb30BaHUSI B TIPAKTUUYECKOU JKU3HH.

Ilnanupyembie pe3y/IbTaThl YCBOEHHSI y4eOHOr0 NpeAMeTa, Kypca
OO6yuenue pu3nku B 06pa3oBaTe/IbHOM yUPeXKAeHUH [JO/DKHO ObITh Harpap/ieHO Ha OPMUPOBaHHe CeyIOLUX Pe3yIbTaToB:

JINUHOCTHBIE pe3Y/IbTAThI:

- yMeHHe YIIpaB/isiTh CBOEH M03HABAaTeIbHOM J1eITe/TbHOCTBIO;
- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUI0, B TOM UHMC/Ie caMo00pa30BaHUIo, Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATeTbHOe OTHOIIeHHe K
HerpepbIBHOMY 00pa30BaHMIO KaK YC/IOBHUIO YCIIEIIHON MPoheCcCHoHaIbHON U 0011[eCTBEHHOM JieaTe/TbHOCTY;
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- YMEHHe COTPYAHHWUaThb CO CBEPCTHHKAMM, JIeThbMU MJIQ/IILIEr0 BO3pacTa, B3POC/BIMUA B 00pa30BaTebHOM, yueOHO-HCC/iejoBaTelbCKOH,
TIPOEKTHOM U APYTUX BUZAX [IeSITeIbHOCTH;

- c(hOpMHUPOBAHHOCTh MUPOBO33DEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY YDOBHIO Pa3BUTHSI HAyKW, OCO3HaHWE 3HAUMMOCTU HAYKH,
B/IaZIeHUsi JOCTOBEPHOW WH(OpMalyell O MepefoBbIX JOCTWIKEHUSIX W OTKPBITHUSIX MHUDOBOM M OTeUeCTBEHHOW HayKW, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HaHUSIX 00 yCTpOMCTBe MHUpa U 00IIIeCTBa;

- TOTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPUYECTBY;

- YyBCTBO FOP/JJOCTH 32 POCCUUCKYIO (U3NUECKYIO HayKY, TYMaHU3M;

- TIOJIO)KUTEJTbHOE OTHOLIIeHHe K TPY/Y, LieIeyCTPeM/IeHHOCTb;

- 9KOJIOTWYeCKash KyJbTypa, Oepe)KHOe OTHOIIEHWe K pPOJAHON 3emse, TMPUPOJHBIM OorarcTBaM Poccud W Mupa, TIOHMMaHHe
OTBETCTBEHHOCTH 3a COCTOSIHHE MTPHUPOJHBIX PeCYPCOB M Pa3yMHOe IPHUPO/OMCIIONb30BaHue.

Metan peAMETHbLIE PE3Y/IbTATbI:

PerynatuBHble Y'Y [I: OOyuaronmuiics cMoKeT:

- CaMOCTOSITe/IbHO OTIpeZiesisiTh Lie/ik, CTaBUTh U (hopMy/iupoBaTh COOCTBEHHbIe 3a/jaur B 00pa30oBaTe/bHOMN /1eATeIbHOCTH U KU3HEHHBIX
CUTYaLUsIX;

- OL|eHMBATh PECypChl, B TOM YKC/ie BpeMsi U Apyrye HemaTepuasbHble pPecypchl, HeOOXO[uMbIe /il JOCTH)KeHHs TIOCTaBJIeHHOW paHee
LeJy;

- COTIOCTaBJISITh UMEIOIIMecs: BO3MOXXHOCTH ¥ He0OXOAUMBIe JJisi AOCTKeHUs LieJId PeCypChl;

- oripe/ie/IsiTh HeCKOJIbKO TMyTel AOCTKeHHs TI0CTaB/IeHHOM 11e/1y;

- 3a/]aBaTh NapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOYKHO OTIPeJe/IuTh, UTO Lie/b JOCTUTHYTA,;

- COTIOCTaBJISITh 10/yUeHHbIH pe3y/ibTaT JesaTebHOCTH C I10CTaB/IeHHOU 3apaHee 1|e/IbIo;

- OLIeHMBATh MOCJIeACTBUS AOCTWKEHHUs TTIOCTaBIeHHOM 11eJTH B [1esiTeJTbHOCTH, COOCTBEHHOM YKU3HU 1 )KU3HU OKPY KarOIIUX JIFOZel.

ITo3naBaTenbHbIe YY JI: OOYUYarOUIMIACS CMOJKET:

- KDUTUYECKH OL|eHWBaTh U MHTEPIPeTUPOBATh WH(POPMALIMIO C Pa3HBIX IMO3ULIUIA;

- pacrno3HaBaTh U (PUKCUPOBaTh MPOTUBOPeUrsi B MH(HOOPMAaLIMOHHBIX UCTOUHHKAX;

- WCTIO/Mb30BaTh pa3/dyHble MOjeNbHO-CXeMaTHueCKrue Cpe/CTBa [Jisl Tpe/CTaB/IeHUs] BbISIBIEHHBIX B WH(OPMALMOHHBIX HWCTOYHUKAX
NIPOTHBOPEYUH;

- OCYIECTB/IATb pa3BepHYThIM MH(OPMALIMOHHBIN TTOUCK U CTaBUTh HE ero OCHOBe HOBBIe (yueOHbIe W IT03HaBaTe/IbHbIE) 3a/Iauy;

- UCKaTh ¥ HaXO/IUTh 0000I1[eHHbIe CITOCOObI peIleHus 3a/jauu;

- TIPUBO/IUTh KPUTUUECKHe apryMeHTbl, KaK B OTHOIIeHHUH COOCTBEHHOTO CY)KAEHHs, TaK U B OTHOILIEHUM JIeMUCTBUM U CY>KJeHUN IPYroro
YyeJI0BeKa;

- aHaJIM3MPOBaTh U TTpeobpa30BLIBaTh MPO0OJ/IEMHO-TIPOTHBOPEUMBLIE CUTYALUH;




- BBIXO/IUTh 3a paMK{ y4yeOHOTO TIpefiMeTa M OCYIIeCTB/ISTh Ije/ieHarpaB/IeHHbIA MOMCK BO3MOXKHOCTH IITUPOKOTO TIepeHoca CpeJCTB U
CrocoboB JeicTBYS;

- BBICTPaWBaTh WHIUBUYa/TbHYI0 00pa30BaTe/IbHYIO TPAEKTOPUIO, YUUThIBAsk OTPAHUUYEHUsT CO CTOPOHBI IPYTUX YUYAaCTHUKOB U PeCypCHbBIe
OTHOILIEHHSI;

- MEHATb W Y/lep)KUBaThb pasHble TIO3WIMM B TI03HABaTe/NbHOW JesaTe/lbHOCTH (OBITh YUEHUKOM U yuuTeneM; (OpMyIMpPOBaTh
oOpa3oBaTe/ibHBIN 3alpOC M BBITIOJIHATh KOHCY/IbTaTUBHbIE (YHKLIMM CAMOCTOSITe/TbHO; CTaBUTh TpobreMy U paboTaTh Haj, ee pellleHHeM;
YIIPaB/ISITh COBMECTHOU MO3HABaTeTbHOU J1eATe/IbHOCTBIO U MOAYUHSTHCS).

KommyHukaTuBHbIe Y'Y JI: OOyuaronuics CMoyKer:

- OCYIIEeCTBJISTh /IeJIOBYF0 KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAaMH, TaK M CO B3pPOC/IbIMU (KakK BHYTpH 0Opa30BaTe/IbHOM OpraHW3aliu, Tak
Y 3a ee MpeiesiaMm);

- TIPH OCYIIIeCTB/IEHUH TPYIIOBOIN PabOThI ObITh KaK PYKOBOJAWTE/EM, TaK U WIEHOM MPOEKTHON KOMaH/Ibl B Pa3HbIX POJIsiX (TeHepaTopoM
y7ieil, KpUTUKOM, HMCIIOJIHUTE/IeM, TIPe3eHTYIOLUM U T.J.);

- pa3BepHYTO, JIOTUUHO Y TOUHO U3/1araTb CBOK) TOUKY 3PEHHSI C UCIIO/Ib30BaHHe a/|eKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPe/CTB;

- pacrno3HaBaTh KOH(JIMKTHbIE CUTYyallMU Y TIPej0TBpalaTh KOH(MIUKTHI 10 UX aKTUBHOU (Pasbl;

- COT/IaCOBBIBATh MO3UIMK WIEHOB KOMAaH/IbI B TIporiecce pabOThI HaJ| OOLUM MPOAYKTOM/peIIeHHeM;

- TIPe/ICTaB/IATh MyOJUUHO pe3y/bTaThl WHAMBUIYATbHOM W TPYIIOBOM [iesiTe/TbHOCTH, Kak Tepe/; 3HAKOMOM, TakK U Iepe] He3HaKOMOM
ayIUTOpUeH;

- ToAbupaTh TMapTHEPOB /s [1eIOBOM KOMMYHHUKAL[UM, UCXOJs U3 CO0Opa)keHWi pe3y/lbTaTUBHOCTU B3aWMOJEMCTBHS, a He JIMYHBIX
CUMIIaTUM;

- BOCTIpUHUMATh KPUTHUECKHe 3aMeuaHust Kak pecypc COOCTBEHHOTO pa3BUTHS;

- TOUHO U e€MKO (POpMy/IMpOBaTh KaK KPUTHUECKWEe, TaK W OI00pUTeNbHbIE 3aMeuaHust B a[pec APYIHX /el B paMKax [eJI0BOW U
obpa3oBaTe/ibHOM KOMMYHUKALIUY, U3berast IpU 3TOM JIMUHOCTHBIX OL@EHOYHBIX CYK/IeHHI.

HQEAMETHBIE pe3yabTaTbl:

BhInycKHUK Ha 6a30BOM YPOBHE HAVUMUTCH:

- JIEeMOHCTPUPOBaTh Ha TpPUMEpax pOJib U MecTo (GU3UMKM B (DOPMUPOBAHMM COBPEMEHHON HAy4YHOM KapTHHbI MHpa, B Pa3BUTHU
COBpPEMEHHOM TeXHUKH U TeXHOJIOTHH, B TIPAKTUUECKOH /e TeTbHOCTH JIFO/IEeH;

- IeMOHCTPUPOBATh Ha MPUMepPax B3aUMOCBSI3b MeX/y GU3UKOH U PYTUMH eCTeCTBEeHHBIMHU HayKaMu;

- yCTaHaB/IMBAaThb B3aUMOCBSI3b €CTECTBEHHO-HAYUHBIX SIBJIEHUH W TPUMEHATb OCHOBHbIE (DM3UUYECKHE MOJEIH /I WX OMMCAHUS U
00BACHOHUS;

- WCII0/Ib30BaTh WH(OPMALMI0 (U3NUECKOTO COJEP)KaHUsS TPY PEIleHUH YueOHbIX, MPAaKTHUECKUX, MPOEKTHBIX U HCC/IeI0BaTeTbCKUX
3a/la4, UHTErpyupys MHGOOPMAILUIO U3 PAa3/IMUHbIX HICTOUHUKOB U KPUTHUECKU ee OLIeHHUBas;
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- pa3/MyaTh U YMeTb UCIIO/Ib30BaTh B yUeOHO-UCC/IeJ0BaTeIbCKOM [IesTe/TbHOCTH MEeTO/bl HAYyYHOTO T03HaHUs (HabJIrojeHre, Or1caHue,
u3MepeHue, SKCIIePUMEHT, BbIIBW)KEHHWe THUIOoTe3bl, MOJeIupoBaHHWe U 7p.) U (opMbl HAayuyHOro T03HaHUS ((aKThbl, 3aKOHBI, TEOpHUH),
JIeMOHCTPUPYSI Ha MpUMepax UX poJib U MeCTO B HAYYHOM T03HaHUY;

- TIPOBOJUTH TIpsSIMble W KOCBEHHble M3MeHeHUusi (U3MuecKuX BeJIMUMH, BbIOMpas u3MepuTe/ibHble MPUOOPHI C yueToM HeoOXOoAMMOM
TOUHOCTU U3MepeHuH, TJIaHWPOBaTh X0/] U3MepeHUM, Moy4yaTh 3HaueHre W3MepsieMOi BeJIMUMHbI U OLIeHWBAaTh OTHOCUTE/IbHYIO MOTPEIIHOCTb 110
3aZlaHHBIM (hopMyJiam;

- TPOBOJUTH MCC/IeOBAaHUS 3aBUCUMOCTel MexAy GH3UuecKMMU BeMUMHAMU: TIPOBOAUTH WU3MepPeHHsi W OmpefesiiTh Ha OCHOBe
MCC/Ie/IoBaHUsl 3HaueHre TlapaMeTpoB, XapaKTepU3yHIUX JaHHYH 3aBUCUMOCTb MeX/y BeJIMUMHaMMU, U JleflaTh BbIBOJ, C YUeTOM TOrPelIHOCTH
H3MepeHNl;

- WCTI0/Ib30BaTh [IJisl OMTMCAHKUS XapaKTepa MpoTeKaHusi (HU3UYeCcKUX IMPOLeCcCoB Gu3nueckue BeJTMUMHBI U J[eMOHCTPUPOBATh B3aWMOCBSI3b
MeXy HUMU;

- MCTIO/Ib30BaTh /IJIsl ONTMCAHUS XapaKTepa MpoTeKaHust (pr3nyecKux mpoieccoB (r3nyeckre 3aKOHbI C YUeTOM I'PaHUL] X TPUMEHUMOCTH;

- pelllaThb KaueCTBeHHbIe 3a/lauM (B TOM UMC/ie U MEXIIPeJMEeTHOT0 XapaKTepa): UCMO/b3ysl Mojenu, ¢hu3nueckrie BeJUUUHBI U 3aKOHBI,
BBICTpaMBaTh JIOTUUECKH BEPHYIO 11eTI0UKY 00BsiCHeHUS ([J0Ka3aTebCTBA) TIPe/I/I0XKEeHHOT 0 B 3a/jaue Tpoliecca (BIeHus);

- pelliaTh pacueTHbIe 3a[jauu C SIBHO 3a/laHHOM (pU3HMUeCcKoi MO/Ie/TbI0: Ha OCHOBE aHa/iiM3a yCJIOBUS 3a/laui BbIIe/STh (PU3NUECKYI0 MOJeJb,
HaXo[uTh (hH3rYecKre BeJMUMHBI U 3aKOHbI, HEOOXO/UMbIe U [JOCTaTOYHbIE [Ijisi ee pellieHHs], TIPOBOJAUTb pacueThl U MPOBePsSTh TMOTyUYeHHbIN
pe3yJibTarT;

- YUHTBIBATh FPAHULIbI IPUMEHeHHs1 U3yUeHHbIX (HM3NUeCKUX Mojiesield TIpY pellieHuH GU3NUecKruX U MeXXIpeJMeTHbBIX 3a/1ay;

- WCTI0/Th30BaTh UH(POPMALIMIO U TIPUMEHSITh 3HaHUSI O TIPUHIIUITAX pabOThl U OCHOBHBIX XapaKTePUCTHUKAX U3YUYEeHHBIX MAIlWH, TPUOOPOB U
JPYTUX TEXHUUECKUX YCTPOMCTB Ji/Isl pellieHUs PAaKTUYeCcKUX, yueOHO-1CC/e[oBaTelbCKUX U TPOEKTHBIX 3a/jay;

- UCIIOJTh30BaTh 3HaHUS 0 u3nueckux 00BEKTax U Mporieccax B IMOBCeJHEBHOM XU3HU i obecrieueHust 6€30macHOCTH TIpy 0OpaltieHnu ¢
nprbopaMy U TeXHUUECKUMU YCTPOMCTBAMU, [ COXpaHeHUsl 3[0pPOBbs U COO/TIO/IeHUsT HOPM 9KO0JIOTHUeCKOT0 TOBe/IeHusT B OKpY Katolllel cpefie,
JJ1s1 TIPUHATHS pellleHnH B NTOBCeIHeBHOM JKU3HU.

MexaHn4yecKHe sIBJICHHA

. pacrio3HaBaTh MexaHUUYecKue siBJieHHs] U OOBSICHATh Ha OCHOBe MUMEIOLUXCSl 3HAHHWH OCHOBHBbIE CBOWCTBA WM YCJIOBUSI TIPOTEKaHUS
3TUX sIBJIEHUM: paBHOMEpPHOE M HepaBHOMEpDHOE [BWXeHHe, paBHOMEPHOE U PaBHOYCKODEHHOe MpPSIMOJIMHENMHOe [BW)KeHUe, OTHOCUTE/IbHOCThb
MeXaHUUeCKoro [BIDKeHHsi, CBOOOJHOe TiajieHre Tesl, paBHOMEpPHOe JBI)KeHHe 10 OKDPY>KHOCTH, WHEepLWsi, B3aUMO/IeNCTBHE TeJl, peaKTUBHOe
IBIDKeHUe, repefiaua JiaBjieHus TBepAbIMUA TelaMM, >KUJKOCTSIMU U ra3amu, aTMochepHoe [aBjieHUe, MylaBaHUe Tesl, paBHOBeCHe TBep/bIX Tel,
MMeILMX 3aKperyieHHYI0 0Ch BpallleHus1, KoyiebaTe/ibHOe JABW)KeHWe, Pe30HaHC, BOJTHOBOe JBI)KeHHe (3BYK);

. OTMUCKIBaTh M3yUeHHbIe CBOMCTBA Te/l U MeXaHWUecKue SIBJIeHUs], UCTIO/b3ysl hu3nueckre BeJIMUMHbBL: MyTh, TlepeMellieHre, CKOPOCTb,
yCKOpeHHe, Tiepuo/, obpallieHusi, Macca Tefa, IJIOTHOCTh BelllecTBa, CUja (CH/a TsHKeCTH, CWia yIpYroCTH, CUla TPeHUs), AaBjieHue, UMITY/IbC
Tesla, KWHeTUYeCKasi SHeprusl, MOTeHIMaIbHasi SHEPrus, MexaHuueckass pabora, MexaHWueckKass MomiHOCTb, KII/l mpu coBepiiieHud paboOThI C
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WCII0/Ib30BaHMEM TTPOCTOT0 MeXaHW3Ma, CH/Ia TPeHUsI, aMIUTUTYZa, TIepro/i ¥ YacToTa KosiebaHWH, /I/TMHA BOTHBI M CKOPOCTB €€ paclipOCTpaHeHusT;
NP OMMCAaHUU TPABW/IbHO TPAKTOBaTh (PU3MUECKUIM CMBIC/ HWCTOb3yeMbIX BeWYMH, WX 0003HaueHus: M eJWHULIbI M3MepeHUs, HaxOJUTb
(hopMy/bl, CBA3bIBAKOLIME JAHHYIO0 (PU3MUECKYIO BeJIMUMHY C PYTHMU BeJIMUMHAMMU, BBIUMC/IATH 3HaUeHUe (Pr3U4YeCcKOoi BeIMUMHBI;

. aHa/IM3UpOBaTh CBOWCTBA Tes, MeXaHUUeCKHe sIBJIeHUS] Y TIPOLIeCChl, UCTO/b3ys (PHM3UUeCKre 3aKOHbI: 3aKOH COXPAaHeHHsl SHepruu,
3aKOH BCEMHMPHOI'O TSTOTEHUsl, NPUHLIWI CyNepro3uliui Ccui (HaxokjeHue paBHogercTByrowerd cuibl), I, II u III 3akonbl HerOoTOHA, 3aKOH
COXpaHeHHWs1 MMIyJ/bca, 3aKOoH ['yka, 3akoH [lackans, 3akoH Apxumeza; NMpU 3TOM pas/ivyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHa U €ro
MareMaTh4yeCcKoe BbIpaKeHUe;

. pa3nuuaTh OCHOBHbIE NTPU3HAKU M3YyUEHHBIX (PM3UUECKHX MOJeeli: MaTeprabHas TOUKa, MHepLyaibHasi CUCTeMa OTCUeTa;

. peliaTth 3ajaud, WCIOJb3ys (PU3MUecKWe 3aKOHbI (3aKOH COXPaHEHUs] SHeprud, 3aKOH BCEMHUPHOTO TATOTeHWs], MPUHLIUI
cyneprnio3utu cum, I, II u III 3akoHel Hbl0TOHA, 3aKOH coxpaHeHMWs] UMITy/bCa, 3aKOH ['yka, 3akoH Ilackasns, 3akoH Apxumeza) U (OpPMYJIbI,
CBsi3bIBatoOlMe (pr3nueckre BelMWUYMHBbI (MyTh, CKOPOCTb, YCKOpEeHHe, Macca Teja, IJIOTHOCTb BelllecTBa, CWIA, [JaBjieHHe, UMITY/bC Tera,
KWHeTUYecKasi SHeprusi, MoTeHIMabHasi SHeprusi, MexaHuueckasi pabota, MexaHndeckast MOIIHOCTb, KII/] rpocToro mMexaHv3ma, Cuia TpeHUs
CKOJb)KeHHs1, KO3(hUIMeHT TpeHUsl, aMIUTUTY/la, TIepUOJ, U YacToTa KosiebaHWH, [yIMHA BOJHBI M CKOPOCTh €€ PACIpOCTPaHeHHs): Ha OCHOBe
aHaJiM3a yCJI0BUs 3a/lauy 3aMyChiBaTh KpPaTKOe YC/IOBHe, BbIAESTh (U3nuecKre BelTMYMHbI, 3aKOHbI U (OpMYJibl, He0OX0[UMbIe /IJisi ee pelleHus],
TIPOBO/JIUTH pacueThl U OLleHMBaTh PeajbHOCTh MOTyYeHHOI0 3HaueHus1 (PU3MUeCKO Be/TMUMHBI.

Ten1oBbIE AB/IeHUA

. pacrio3HaBaTh TETUIOBbIE SIBJIeHUsI U OOBSICHATL Ha 0a3e MMERIMXCsl 3HaHWM OCHOBHBIE CBOWMCTBA WM YCJIOBUSI TPOTEKaHUS 3THUX
sIBNIeHU: TudQy3usi, n3MeHeHre 00beMa Tes TIPU HarpeBaHWU (OXJIaXKAeHWH), O0sTbIlasi C’KUMaeMOCTb Ta30B, Masiasi (KUMaeMOCTh >KUAKOCTeH 1
TBEpJbIX TeJ; TEJIOBOe paBHOBecHe, UCMapeHWe, KOHJAeHCalusi, IiaBjeHue, KPUCTa/UIU3alusi, KUIeHHe, BJIaKHOCTb BO3/yXa, pa3lIdyHble
CrocoObI Teriornepeiaun (TerIONPOBOJHOCTb, KOHBEKLHS, U3/TyUeHHe), arperaTHble COCTOSTHUSI BeIIeCTBa, TOT/IOIeHHe SHepPryuy MPU UCTIapeHUH
JKUJIKOCTH U BblJle/leHre ee TIPY KOH/IeHCal[uu 1apa, 3aBUCUMOCTb TeMIlepaTypbl KUTIEHUS OT /aBJ/IeHus;

. OTKMChIBaTh U3yUYeHHble CBOWCTBA Te/ U TeIUIOBbIe SIBJE€HUS], UCMO/b3ys (H3nUecKre BeJWYUHBIL: KOJTUYEeCTBO TEMJIOThI, BHYTPEHHSsIs
JHeprusi, TemriepaTypa, yZe/bHas TeIIOeMKOCTb BeIlleCTBa, y/ebHas TeIvioTa I/IaB/ieHUs, y/Je/ibHas TeruioTa napoobpa3oBaHusl, yaeabHast
TeryioTa CropaHusi TOIUIMBA, KO3(QQULIMEHT MOJe3HOro AelCTBUS TElJIOBOTO JABWUraTess; NP OMWCAHUM MPaBWIBHO TPAKTOBaTh (hM3MUeCKUi
CMBICJT UCTIO/Tb3yeMbIX Be/TMUMH, UX 0003HaUeHHUs U eIUHULIbI U3MepeHHs, HaX0JUTh (POPMYIJIbI, CBSI3bIBAIOIIME JaHHYIO (PHU3UUEeCKYI0 BeJTUUHHY C
OPYTUMU BeJTMUMHAMU, BBIUKC/ISATL 3HaueHue Gu3nyeckoil BeJTMUMHbI;

. aHa/IM3UpOBaTh CBOWCTBA TeJl, TEIJIOBbIE SIBJIEHUS] M MIPOLIECCHI, UCTIO/b3Yysl OCHOBHbBIE MTOI0KEHUSI aTOMHO-MOJIEKY/ISIPHOTO yUeHUsl 0
CTPOEHHUH BellleCTBa U 3aKOH COXPaHeHHsl SHepPIruy;

. pa3nruaTh OCHOBHbIE TIPU3HAKU M3YyUEHHBIX (PM3UUECKHX MO/eiell CTPOeHUs ra30B, )KUJKOCTeN U TBePAbIX Tel;

. TIPUBO/IUTH MPUMeEPbI IPAKTUUECKOTO UCTIOIb30BaHUs (U3NUeCKUX 3HAHUM O TeT/IOBLIX SIB/IEHUSIX;

. pellaTh 3a/jauM, UCTIO/b3Yys 3aKOH COXPaHEHMsI SHEPTUU B TEIIOBBIX TpoLjeccax U GopMyJibl, CBsi3bIBaroLe (hr3nuecKre BeJMYUHbI

(KO]’II/I‘—IECTBO TeIlJIOThbl, TeMIlepaTypa, y[e/bHad TEeIVIOEMKOCTb BellleCTBd, y[e/bHasd TeIJioTa I/IaBJIeHWsd, yJe/IbHasd TeIljioTa HapOO6paBOBaHI/IH,
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yJe/bHasi TeIyioTa CropaHus TOIUIMBA, KO3(D@ULIMEHT T0/Ie3HOTO [elCTBUSI TEIJIOBOrO JIBWraresisi): Ha OCHOBe aHalu3a YC/IOBUSI 3ajjaud
3aIMChIBaTh KPaTKOe YC/IOBHeE, BbIAeNSTh (U3UUeCKHe BeTUUMHBI, 3aKOHbI U (hOpPMY/bl, HEOOXOAMMbIE [jisi ee pellleHHs, TIPOBOAUTbL pacyeTbl U
OLIeHMBATh PeasibHOCTh MOTyYeHHOT 0 3HaueHUst (PU3nuecKol BeJTMUrHbI.

BJIEKTpI/I‘-IECKI/IE M MdIHUTHbIE AAB/I€EHUA

b PaCrio3HaBaTb 3JIGKTPOMAIHUTHEBIE SBJIEHUSA U O00BACHATL Ha OCHOBE HMEeIXCA 3HAaHWII OCHOBHBLIE CBOMCTBA WU ydji0oBud
MPpOTEKaHHA STUX SIBJIEHUM: 3JIGKTpU3alld TeJl, BBaHMOAEﬁCTBHe 3apsaao0B, BHEKTpI/IHECKI/Iﬁ TOK KU ero AEﬁCTBHH (TEH]’IOBOE, XumMuueckoe,
MaFHI/ITHOE), BBaHMOAEﬁCTBHe MdIrHHUTOB, 3JIGKTPOMAIrHWTHaA WHAYKLHWA, I,Z[EI\/JICTBI/IE MdIrHHMTHOT'O I10JI Hd MMPOBOAHHK C TOKOM W Hd ABMXXYILYIOCA
3dpsPKEHHYI0 YaCTHUILy, AEI?ICTBI/IE 3JIEKTPUUECKOT'O I10JIA Ha 3apsKeHHYH0 YdCTUIY, 3JIEKTPOMAlrHUTHEIE BOJIHEI, HPHMOJII/IHEI‘/JIHOE pacIipoCTpaHeHune
CBeTa, OTpa’>KeHHeE U IIpe/iOM/IeHre CBeTad, JUCIIePCHa CBETA.

. COCTaB/ISITh CXeMbl 3/IEKTPUUECKUX LieTiell C Moc/e/oBaTe/IbHbIM U Tapasijie/ibHbIM COe/JMHeHUEeM 37IeMEeHTOB, pa3/ihuasi yCIOBHBIE
0003HaueHUsE 7IEMEHTOB 3JIeEKTPUUECKUX Lieriel (MCTOYHMK TOKa, K/TF0U, Pe31UCTop, PeocTar, laMrodka, aMriepMeTp, BOJbTMETP).

. WCII0/Tb30BaTh ONTUYECKHE CXeMBbI /ISl TOCTPOeHUs N300pakeHU B TVIOCKOM 3epKaJjie U coOMparoleit JinH3e.

. OIUChIBaTh U3yUeHHbIe CBOMCTBA Tel W 3/IeKTPOMAarHUTHbIE SIBJIEHUS, WCIOJIb3ysl (U3NUecKre BeIUUMHbL: 371eKTPUYeCcKUil 3apsf,

CWIa TOKa, 3JIeKTPUUeCcKOoe HarpspkKeHre, 3/IeKTPHUecKoe COTMPOTHBIIEHHe, y/lelbHOe COMPOTHUB/IEHHE BeIecTBa, paboTa 3/eKTPUUYecKOro O,
MOLLHOCTb TOKa, (DOKyCHOe pacCTOsIHMe M ONTUUecKas CWa JIMH3bl, CKOPOCTb 3/IEKTPOMarHUTHBIX BOJIH, [/IMHA BOJIHBI M YacTOTa CBETa; MpHU
OTMMCAaHWU BEPHO TPAKTOBATh (DMU3WUECKUN CMBICJ WCTO/b3YeMbIX BEMUWH, WX O0O3HAUeHHs] W eUHUIIBI WU3MEpeHUs; HaXOquThb (HOpMYJIbI,
CBsI3bIBAIOLLME IJAHHYI0 (PM3UUYECKYI0 BEIMUMHY C APYTMMH BelTMUMHaMMU.

. aHa/IM3UpOBaTh CBOWMCTBA Tes, 3/€KTPOMarHUTHBIE SIBJIEHWs U TPOLIeCChI, UCIO/b3ys (u3nyeckue 3aKOHbI: 3aKOH COXpaHeHUs
3/IeKTpUYeCcKOoro 3apsiia, 3akoH Owma [/ yyacTka Lemnu, 3akoH JIkoyssi-JleHIja, 3aKOH TPSIMOJMHEMHOrO pacrpoCTpaHeHUsi CBeTa, 3aKOH
OTpa’KeHUsI CBeTa, 3aKOH MpesioMJIeHHsI CBeTa; MPU 3TOM pa3/nuaTh CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U €ro MaTeMaTh4yecKoe BbIpayKeHUe.

. MIPUBOJUTH MPUMeEPbI MPaKTUUECKOTO UCTOIb30BaHUs (PU3NUYeCKUX 3HAHWM O 37IeKTPOMAarHUTHBIX SIBJIEHUSIX

. pelliaTh 3a/lauM, WCMOJbL3ysl (u3nyeckre 3aKoHbI (3akoH OMa [ yuacTKa 1ienu, 3akoH [[xoysis-JleHlla, 3aKOH TMPSIMOJIMHENHOTO
pacrpoCcTpaHeHUs CBeTa, 3aKOH OTPa)KeHHsl CBeTa, 3aKOH IpeJIoMJIeHHs1 cBeTa) U (hOpMyJibl, CBsi3bIBarolue (U3nuYecKre BeMUMHBI (CH/Ia TOKa,
3/IeKTPUUECKOe HarpsDKeHWe, 3eKTPUYecKoe COTIPOTHBI/IEHUE, y/elbHOe COMPOTHB/IEHHE BellecTBa, paboTa 3/IeKTPUUeCKOro T0Jis, MOIIHOCTh
TOKa, (POKyCHOe pacCTOsTHME U ONTHYeCKasl CUa JIMH3bl, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBeTa, (popMyrbl pacueta
3/IEKTPUYECKOr0 CONPOTUBJ/IEHUs IPU MOC/Ie0BaTe/IbHOM M Mapasule/lbHOM COelMHeHWM IPOBOJHUKOB): Ha OCHOBe aHaliu3a YC/IOBUS 3a/iauu
3aruChiBaTh KpPaTKOe YCIOBHe, BbIENSTh (pu3nueckue BeJIMUMHbBI, 3aKOHBI U (hOpMYJ/ibl, HeOOXOJUMBbIe //isi ee pellieHHs], IPOBOUTh pPacyeThbl U
OLIeHMBATh PeasibHOCTb MOTyYeHHOTO 3HaueHusl (pr3ruecKoi Be/TMUNHAI.

KBaHTOBBIC AAB/ICHUA



hd PacCIio3HABATb KBAHTOBLIE ABJI€HUA U 00BACHATHL HAa OCHOBE HMEeIIMXCA 3HAaHHUM OCHOBHBIE CBOMCTBA WU yC/10BUA IIPOTEKAHKUA 3TUX
SIBJICHUI: eCcTeCTBeHHast U HNCKYCCTB€HHAA paIMOAKTHUBHOCTL, (-, B- " y-u3/1ydyeHusi, BOSHUKHOBEHHE JINHeHUaToro CIIeKTpd U3/IyUe€HHs aTOMaA,

. OTMUCHIBaTh M3yuUeHHble KBAHTOBbIE SIBJIEHUS, WCTIOMB3ys (H3UUeCKrWe BeJWUYMHBI: MacCOBOe UMCJIO, 3apsiioBOe UWC/O, TIePUOJ
roJiypacrazia, Heprusi (DOTOHOB; TIPH OINHCAHWU TMPABWIBHO TPAaKTOBAaTh (DHM3WYECKUM CMBICT HWCTIONb3YeMbIX BeUUWH, WX 0003HaueHWs u
eIMHUL[BI W3MepeHUs; HaXOAWUTb (OPMYyJibl, CBSA3bIBAIOIME AAHHYH (U3NUYECKYH0 BEJIMUMHY C JPYTMMU BeJTMUMHAMH, BBIUMC/IATH 3HAaueHUe
(bu3MUYeCcKou BeTMUUHBI;

. aHa/IM3UPOBaTh KBAHTOBLIE SIBJIEHUSI, UCIIOMb3Ysl (hH3UUecKre 3aKOHbI U MOCTY/IaThl: 3aKOH COXPAHEHHsI SHePTHH, 3aKOH COXPaHeHUs
3JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHeHHsI MaCCOBOTO YKMCJ/Ia, 3aKOHOMEPHOCTH U3/TyueHUsl U TIOT/IOIIEeHUs] CBeTa aTOMOM, TIPH 3TOM Pa3/iuyaTh
CJIOBECHYH0 (pOPMY/IMPOBKY 3aKOHA M ero MaTeMaTHueCKoe BbIpaXkKeHHe;

. pa3/iiyaTh OCHOBHBIE TTPU3HAKU TIJIaHETAPHON MO/Ie/Td aTOMa, HYKJIOHHOW MO/IeJTd aTOMHOTO SIZIpa;

. TIPUBO/IUTHL TIPUMEpPHI TIPOSIB/IEHUSI B TIPUPOZie M TPAKTHUECKOr0 HCTIOb30BaHUS PaZIMOAKTUBHOCTH, SIZIEPHBIX U TePMOSsiZIepHBIX
peaKIvi, CIIeKTpaJbHOTO aHa/n3a.

J/IeMeHTbI aCTPOHOMHH

. yKa3biBaTh Ha3BaHUs TlaHeT COTHEUHOM CHCTeMbI; pa3/idyaTb OCHOBHBIE TIPU3HAKKM CYTOUHOTO BpallleHUsl 3Be3fHOoro Heba,
nBrkeHust JIyHbl, CoJiHII@ U TJIaHET OTHOCUTE/IbHO 3Be3/[l;
. MOHUMATh Pa3/TMUUs MeX/1y Te/IMOLeHTPUUEeCKOU U reolieHTPUUeCKOol CUCTeMaMU MUPa;

BrInycKHMK Ha 6330BOM VPOBHE ITOIYUYUT BO3MOKHOCTb HAYUUTHCS:

- TIOHUMAThb U OOBSACHATH 11€/IOCTHOCTh (PU3UUECKON TeOPHUH, pa3/iuyaTh TPAHUI[bI ee TIPUMEHUMOCTH U MECTO B PSIZY APYTHUX (GU3UUECKUX
Teopul;

- BJIa/IeTh MPUEMaMH TIOCTPOEHUS] TEOPEeTHUECKUX I0Ka3aTe/bCTB, a TaKXKe MPOTHO3UPOBAHUS OCOOEHHOCTEH TMpOoTeKaHWs (hU3MUeCKUX
sIBJIEHUH U MPOL[ECCOB Ha OCHOBE TOJTyUeHHbIX TeOPeTUYeCKUX BBIBOJIOB U [10KA3aTe/bCTB;

- XapaKTepr30BaTh CUCTEMHYIO CBSI3b MEX/y OCHOBOIIO/IAralolIMMU HayYHbIMU TIOHATHSIMU: TIPOCTPAHCTBO, BpPeMsl, MaTepus (BelleCcTBO,
ToJie), IBWKeHre, Cra, JHeprus;

- BBIZJBUTATh TUIOTE3bl HA OCHOBE 3HaHHWsI OCHOBOMOJIArarwiyuxX (U3nyecKuX 3aKOHOMEPHOCTel 1 3aKOHOB,

- CaMOCTOSATe/IbHO TJITAHMPOBaTh U TIPOBOJUTD (hri3uuecKre SKCTIepUMEHThI;

- XapaKTepu30BaTh T100ajbHbIe TMPOO/EeMBl, CTOSIIME Tiepej, Yesl0BeUeCTBOM: JHePreTHUeCKHe, ChIpheBble, SKOJOTMYecKre, — U pOJb
(bU3MKY B pellieHuH 3TUX Tpobem;

- pellaTh MPAKTUKO-OPUEHTHPOBAHHbIE KaueCTBEHHbIE W PacueTHbie (U3UUECKUe 3a/laud C BbIOOPOM (DU3UUECKOW MO/e/H, WCIOJIb3Ys
HEeCKOJIbKO (PH3MYeCKUX 3aKOHOB WK JOPMYJI, CBSI3bIBAIOLIMX M3BeCTHbIe (pr3nuecKre BeJTMUMHbI, B KOHTEKCTe MeXKITPeJMEeTHBIX CBsI3el;



- 0OBSICHSITD TIPUHLIMTIBI pabOThI ¥ XapaKTePUCTHKK M3yUeHHBIX MallliH, TPUOOPOB M TEXHUUECKUX YCTPOKCTB;
- 0OBSICHATD yCJ/IOBUS TIPUMeHeHUst (pr3rUecKUX Mo/esiel pu peleHUH (Hr3nyecKUX 3afiay, HAXOAUTh a/leKBaTHYO Mpe/I/IOXKeHHO! 3a/jaue
(u3nueCcKyro Mo/ienb, pa3pelaTh pobaeMy, Kak Ha OCHOBE UMEROLUXCS 3HaHW, TaK ¥ MPY TIOMOIIY MeTO/0B OL[eHKH.

MexaHn4yecKHe sIBJICHHA

. WCTIOb30BaTh 3HAHWS O MeXaHWYeCKUX SIBJIeHUsIX B TOBCEJHEBHOM >KU3HU [ijisi obecrieueHusi 6e30T1acHOCTH Mpu oOpalljeHud C
npubopaMu ¥ TEXHUUECKUMH YCTPOUCTBAMH, [ COXPaHEeHUs 3/[0POBbs U COO/MIOIEHHS] HOPM 9KOJIOTMUECKOT0 TIOBe/IeHHsI B OKPY)KAIOILel cpefe;
TIPUBO/IUTh TIPUMEPhI TPAKTHUUECKOT0 WCII0/Ib30BaHUs (PU3MUECKUX 3HAHUN O MeXaHWYeCKUX SIBJIeHHSIX W (U3MUeCKUX 3aKOHaX; MpPUMephbl
HCTIO/Ib30BaHUST BO300OHOB/ISIEMBIX UICTOUHUKOB SHEPTHM; SKOJIOTHUECKUX TTOC/IeICTBUHM UCC/IeZ0BaHUS KOCMUYECKOTO IPOCTPAHCTB;

. pa3/ivyaTh TPAaHUIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, MOHMMAaTh BCeoOIIMi XxapakTep (yH[aMeHTa/lbHbIX 3aKOHOB (3aKOH
COXpaHeHHsI MeXaHUYeCKOW SHepruM, 3aKOH COXpaHeHUs] UMITyJ/IbCa, 3aKOH BCEMUPHOTO TSTOTeHUs) ¥ OrpPaHMUYeHHOCTb WCI0J/Ib30BaHUsI YaCTHBIX
3aKOHOB (3aKoH I'yka, Apxumeza u 1ip.);

. HaXOJWTh a[ieKBATHYIO TIPe/JIO’KeHHOM 3aiaue (pU3MUeCcKyr0 MO/eslb, pa3peliaTb MpodsiemMy Kak Ha OCHOBE MMEFOIUXCST 3HaHWM T10
MeXaHHWKe C UCTI0/Ib30BaHHEM MaTeMaTHUeCKOTo arrapara, Tak ¥ IPH IMOMOIIA MeTOZ0B OLIeHKH.

TenoBbIe AB/IeHUA
b HCII0JIb30BAaTh 3HAHHA O TeIlVIOBBIX SABJ/I€HUAX B HOBCEAHGBHOﬁ JXKHWU3HH [Jid obecrieuenuss 6e30MaCHOCTH pu O6p(:lH.[€HI/II/I C

npubopamMu ¥ TEXHUUECKUMH YCTPOWCTBAMH, IS COXPaHeHUs 3/[0POBbs U COOTIO/IeHHSI HOPM 9KOJIOTMUECKOT0 TIOBe/[eHHsI B OKPY>KAIOLl[el cpejie;
TIPUBOJUTH MPUMEPHI 9KOJIOTHUEeCKUX TI0C/IeICTBUM paboThl BUTATe/Iel BHYTPEHHer0 CropaHusi, TeTIOBLIX U TUPO3/IeKTPOCTAHLIUH;

. pa3/inyaTh TPaHULIBI MPUMEHUMOCTH (DHU3UUeCKHX 3aKOHOB, ITOHUMATh BCEOOIUI XapakTep (GyHAAMeHTaTbHBIX (PU3NUECKUX 3aKOHOB
(3aKOH COXpaHeHHst SHePTUU B TETVIOBBLIX MPOLeccax) U OrPaHAYeHHOCTh MCI0J/Ib30BaHUsI YaCTHBIX 3aKOHOB;
. HaXO/IUTh a/IeKBaTHYIO MpeIoKeHHOU 3a/iaue (pU3nUecKkyro MOesb, pa3peliaTh MnMpobsemMy Kak Ha OCHOBe UMERIUXCs 3HaHUU O

TEIVIOBBIX ABJIEHUAX C UCITO0J/Ib30BaHHUEM MATEMATHYECKOI'O allllapdTad, TdK U IIPpXU IMOMOIIX MeTOA40B OLJ€HKH.
BJIEKTPI/I‘IECKI/IQ M MdIHUTHbIE SIB/ICHUSA

. WCTIO/Tb30BaTh 3HAHUSI 00 3/IEKTPOMArHUTHBIX SIBJIEHUSIX B TIOBCEHEBHOM >KWU3HU Ayisi 0OecrnieueHust 6€30macHOCTH TIpy oOpaiijeHnu C
npubopaMy U TeXHUUYECKUMU YCTPOMCTBAMU, JJIsi COXpaHeHHsl 3/J0POBbsI U COOJTIO/IeHUsI HOPM 3KOJIOTMUeCcKoro MoBe/leHUsI B OKPYKarollel cpejie;
TIPUBO/IUTh TIPYMEPbI BJUSIHUS 3/IEKTPOMarHUTHBIX W3/TyueHUl Ha KUBble OpraHU3MBbl;

. pa3/ivyaTh T'DAaHUIbl MPUMEHHMMOCTH (PU3MUECKUX 3aKOHOB, MOHMMaTh BCeoOIIMi XapakTep (yH/jaMeHTa/JbHbIX 3aKOHOB (3aKOH
COXPaHEeHHs1 37IeKTPUUYEeCKOr0 3apsi/ia) U OrpaHUYeHHOCTh UCIO/Ib30BaHUSI UaCTHBIX 3aKOHOB (3aKoH OMa /ijisl yJyacTKa Lieru, 3akoH [xoysi-JleHia

v J1p.);



. WCTI0/b30BaTh TpHeMbl TOCTPOeHUsl (pU3NUecKuX Mojesiel, Moucka M (OPMY/JIMPOBKU [0Ka3aTelbCTB BbIIBUHYTHIX TMIIOTe3 U
TeOpeTHUUeCKUX BbIBOJIOB HA OCHOBE SMITMPUUYECKH yCTaHOB/IEHHBIX (DaKTOB;

. HaXOJWTh a[ieKBaTHYIO TIPe/I/IO’KeHHOM 3aiaue (U3MUeCcKyr0 MOje/b, pa3pelaTb MpobsieMy Kak Ha OCHOBe MMEIOIIMXCSl 3HAHUM 00
3/IeKTPOMAarHUTHBIX SIBJIEHUSIX C UCII0/Ib30BAHWEM MaTeMaTUUeCKOro anrapara, Tak U IPU MOMOLLM METOZI0B OL|eHKHU.

KBaHTOBBIE AB/IeHHA

. WCII0/Tb30BaTh TIO/NyUeHHbIe 3HaHWs B TIOBCEJHEBHOW JXM3HM TpU oOpalieHnyd C TpubopaMu U TeXHHUUECKUMH YCTPOWCTBAMHU
(CYeTUMK MOHM3MPYIOIIMX YaCTHLl, JO3UMETp), AJsI COXpaHeHUs 3710pOBbsi M COOJIIO/ZIeHHsT HOPM 3KOJIOTMUYECKOro TOBeJieHUs] B OKpY’Karolei

cpene;

b COOTHOCHUTB 3HEPIrrI0 CBA3HU dATOMHBIX dfep C ,HE(I)EKTOM MACCBI;

b NMpUBOJUTE TIPHMEPHLI BIHWAHKWA PAJHOAKTHUBHBIX H3HYHEHHﬁ Ha XKBbIe OPraHW3MbI; ITOHHMMATL IIPHUHIIMII AEﬁCTBHH Ao3uMeTpa "
pa3/1nuaTh YC/I0BHUA €0 NCIT0J/Ib30BaHHA;

b ITIOHHMATh 3KOJIOrn4yeckKue Hp06fleMbI, BO3HHUKAIOIIHME TIPpHU HCIIOJIb30BAHMKW ATOMHBIX BHEKTpOCTaHHHﬁ, N MYTU pelleHusa 3THUX

nipobJieM, TiepCrieKTUBBI UCII0/Ib30BaHUs yTIPAB/ISIEMOr0 TePMOSIIEPHOTO CHHTe3a.

JJIeMeHTbI aCTPOHOMHUM

. yKa3bIBaTh 0OIIe CBOMCTBA W OT/IMUMS TJIaHET 3eMHOM I'PYMITbI U TUIAHET-TMTAaHTOB; Masibix Tel COTHEYHOM CHUCTEMBI U OOJBIIIMX
TIJIaHeT; T10J/Ib30BaThCsl KApTOM 3Be3/HOr0 Heba MpH HabOMI0IeHHsIX 3Be3/IHOT0 Heba;

. pa3/inyaTh OCHOBHbIE XapaKTePUCTUKH 3Be37 (pa3Mep, I[BET, TeMIIepaTypa) COOTHOCUTh LIBET 3Be3/Ibl C ee TEMITePATyPO;

. pa3/inyaTh TUMOTE3bI O MPOUCXOXKAeHNH COTHEUHOW CUCTEMBI.

OcHOBHOe cojiep)XKaHHe pa3/ie/ioB YueOHOro npejMmera
BBegenue. ®u3nka u pusznueckue MeToAbI U3yYeHUs] IPUPOABI

dusuka — dhyHIaMeHTa/lbHasi HayKa O Tipupoje. MeToAbl HAy4HOro MCCIeoBaHusl (M3NUeCKUX siBieHu. MojenvpoBaHue (pu3nueckux
siB/IeHUI U TipoiieccoB. Pu3nuecKuii 3aKOH — rPAHULIbI IPUMEHUMOCTH. Pu3nyeckue TeOpyuy U TIPUHLIMIT COOTBETCTBUSL. Po/ib U MecTo (DU3HKU B
(OpPMHUPOBAHNKU COBPEMEHHOM HAYUHOM KapTUHBLI MUPa, B TIPAKTUUECKOM eATeILHOCTH JIFoei. dusuka u Kyabmypa'.

MexaHu4yecKHe sABJIeHHA
['paHuLIbl MPUMEHMMOCTH K/JIaCCUUEeCKOW MeXaHWKU. BakHeline KUHeMaTHUeCKHWe XapaKTepUCTUKU — TepeMelleHre, CKOPOCTh,
yckopeHue. OCHOBHbIe MOZIe/IA Tel U ABWKeHUN. B3aumopeiicTBue Tesl. 3akoHbl BcemupHoro tsaroteHusi, I'yka, cyxoro TpeHusi. IHepLabHast
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cucTeMa oTcyeTa. 3akKOHbl MeXaHWKU HbroToHa. VIMMy/nbC MaTepuasbHONW TOUKM W CUCTeMbl. VI3MeHeHMe UM COXpaHeHWe UMIIY/bCa.
Hcnonb3oeaHue 3aKOHO8 MexaHUKU 0715 00®sCHeHUs1 08UJCeHUsl HebeCHbIX mea U 0/ pa3eumusi KOCMU4ecKux ucciaedoeaHull. MexaHUuecKast
SHEpTHsi CUCTEMBI TeJl. 3aKOH COXPaHeHUsI MeXaHUUeCKOU sHeprun. PaboTa CUIIbI.

PasHosecue mamepuaabHOl mouku u mgepoo2o mead. Ycaosus pagHogecus. MomeHm cuibl. PagHogecue sicudkocmu u 2asa. /lgudiceHue
JicudKocmetl U 2a3os.

OCHOBBI MOJ/IeKY/IAPHO-KMHeTHYeCKO Teopuu

MonekynsipHo-KuHeTHueckast Teopusi (MKT) cTpoenust BeriecTBa U ee SKCIiepUMeHTasIbHBIE /I0Ka3aTenbCTBa. AOCOMOTHas TeMIiepaTypa
KaK Mepa Cpe/lHel KUHeTU4YeCKON SHepruy TelIOBOIO ABW)KeHMs 4YacTWl] BelecTBa. Mogenb uzleanbHOro rasa. [laejeHue rasa. YpaBHeHUe
COCTOSIHUS M/lea/IbHOTO ra3a. Y paBHeHHe MeH jeneeBa—KaneiipoHa. ArperatHele COCTOsIHUSA BelllecTBa. Mooesnb cmpoeHus scudkocmell.

OcHOBBI TePMOANHAMHUKH

BHyTpenHsisi 3Heprusi. Pabota u Temuiorepefada Kak cCriocoObl M3MeHeHUs BHyTpeHHei >Heprud. IlepBbiii 3aKOH TepMOJMHAMUKU.
HeobpaTMOCTb TerioBbIX MpoLieccoB. [IpUHIUIBI AeWCTBUS TeIyoBbIX MallvH (TlapoBasi TypOWHa, /[BUTaTe/ib BHYTPEHHero CropaHus,
peakTuBHbIY ABurarens). KI1/] TernyoBol MalvHebI.

OcHOBBI ITEKTPOANHAMHUKH

Onektpuyeckoe moje. 3akoH KysoHa. HarnpsokeHHOCTh W NMOTEHLMa! 3/1eKTPoCTaThueckoro rnosis. [IpoBOAHMKY, MOJYyNIPOBOAHUKUA U
JvanekTpuku. KongeHcarop. I1ocTosiHHBIN 3/1€KTpUUeCK TOK. VICTOYHUKM 371eKTPUYeCcKOro TOKa. DJIeKTpUueckKas Liellb U ee COCTaBHbIe YacTH.
HaripaBnenve u [elCTBHUS 37€KTPUYeCKOro ToKa. KosebaTenbHbId KOHTYP. OJIEKTPOMAarHWTHBIE BOJHBL [lMama3oHbI 3/1eKTPOMAarHUTHBIX
V3/TyUYeHUI U UX MPaKTU4YeCcKoe IpUMeHeHHe.

OJleKTpOMarHuTHeIe KosiebaHUs. OMeKTPOJBIKyLass cuma. 3akoH Oma il TOo/HOW 1ieru. OJIeKTPUUeCKWid TOK B TPOBOZJHHKAX,
3/IeKTPOJ/IUTaX, MOTyNPOBOJHUKAX, ra3ax U Bakyyme. C8epxnpogooumMocmn.

OCHOBBI 3/1IeKTPOANHAMHUKH (MPO0/DKeHHe)
WNHyKuys MarHATHOTO 1107181, [{elicTBYe MarHWTHOTO T10J1s Ha MPOBOJAHUK C TOKOM U JIBWXKYIIYIOCS 3apsbKeHHYro yactully. Cuia Amnepa u
cuna JlopeHua. MarHuTHble CBOMCTBa BeljecTBa. ITOTOK BeKTOpa MarHUTHOW WHAYKUWW. fIBJeHHe 3/1eKTPOMAarHWTHOM WHAYKLUHU. 3aKOH

BHGKTpOMaFHHTHOﬁ WHAYKIWH. SJ'IEKTPOMBFHI/ITHOE I1oJie. HEPEMEHHbIﬁ TOK. fIBneHue CaMOMWHAYKLIWW. I/IHAYKTI/IBHOCTB. BHepeUH
S/1eKMPOMACHUMHO20 NO/iA.
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Ko/ie0aHuA ¥ BOJIHBI

MexaHnuueckrie KosiebaHWsT W BOJIHBI. AMIUIMTY/Q, TIepUOJZl, 4YacToTa, ¢as3a KosebaHuii. IlpeBpaijeHusi 3Heprud TpU KoyieDaHUSX.
BbiHydicOeHHble KonebaHus, pe3oHaHc. IlorepeuHble W MPOJO/bHbIE BOJHBL. DHEPrusl BOMHbBL. MHmepgepeHyus u ougppakyus 604H. 3BYKOBbIE
BOJIHBI.

OnekTpoMarHuTHble — KosiebaHusi.  KosebartenbHbii  KOHTYp.  CBOOOJHbIE — 3/IeKTPOMarHUTHble — KoseOaHus.  BbIHYXJeHHbIe
3/IeKTpOMarHuTHbIe Komebanusi. Pe3onaHc. TlepemeHHbI TOK. KoHzleHCAaTOp M KaTyllKa B 1ield epeMeHHOro Toka. [Ipon3BozcCTBO, nepesaua u
notpeb/ieHue 3/1eKTPUUECKO 3Hepruy. JjeMeHTapHas Teopusi TpaHchopmaropa. DJieKTpOMarHUTHoe Trojie. BuxpeBoe 3seKTpuueckoe ToJe.
OnekTpoMarHuTHbIe BOHbI. CBOMCTBA 3/1eKTPOMAarHUTHBIX BOJIH. JlMana3oHbl 371eKTPOMarHUTHBIX M3My4YeHU U UX NpakTHuecKoe MpUMeHeHuUe.
[TpUHLMIIBI paIMOCBSI3U U TeJIeBUEHUS.

Onruka

I'eomeTpuueckas ontuka. IIpsiMo/MHeliHOe pacrpocTpaHeHUe CBeTa B OJHOPOJHOW cpefie. 3aKOHbI OTpaKeHHsl W Ipe/IOM/IeHUs] CBeTa.
[TonHoe BHyTpeHHee oTpakeHHe. OnTrueckue nprbopsl. BosHoBbIe cBoiicTBa cBeta. CkopocTs cBeta. ViHTepdepeHrus cBeta. KorepeHTHOCTS.
Oudpakuus ceeta. [Tonsipusanus ceeta. [ucnepcus ceeta. [IpakTuyeckoe pyUMeHeHVe 3/1eKTPOMarHUTHBIX U3/TyUYeHHH.

JJ/1eMeHThI TE€OPpHUH OTHOCUTE/IBHOCTHA

VHBapruaHTHOCTb MO/yJisi CKOPOCTH CBeTa B BaKyyMme. [IpUHLIMIT OTHOCHTe/NbHOCTH OWHIITelHa. CBsi3b MacChl M 3Hepruud CBOOOJHOM
YyaCTULbl. DHeprus Nokosi. CBs3b MaccChl C 3Hepruen.

KBanToBas ¢u3uka

I'mnoresa IlnaHka o kBaHTax. @oTo3¢dekT. YpaBHeHue OiiHIITelHa A1 GoTo3ddekra. PoToHbl. ['MnoTesa fge Bpoiiis 0 BOMHOBBIX
cBoiictBax uactull. KopmyckyssipHo-Bo/HOBOM aAyanusm. CoomHouleHue HeonpedeneHHocmu I'eliseHbepea. IlnaHeTapHasi Mofie/ib CTPOEHHUsI
aToma. OnbiTel Pesepdopa. KBaHToBble noctynartel bopa. VcryckaHve 1 nor/oleHye cBeta aToMoM. Jlasepsl.

CoctaB ¥ CTpoeHHe aTOMHOTO siipa. fljepHble cumbl. [edeKT MacCchl W 3HepPrysi CBsI3M aTOMHBIX siiep. BUABI paZiioaKTUBHBIX
TipeBpallleHUi aTOMHBIX sifiep.

3aKOH paJMoaKTUBHOTO pacraza. flnepHble peakiuu. LlerHasi peakuusi JesieHUs siiep. U SHePrusi CBsi3W HYKJIOHOB B sifipe. fljepHasi
5Hepretuka. IIpumeHeHue s0epHOU 3HepeemuKu. BrnusHue WOHM3UPYHOLEM pajualiid Ha >KUBble OpraHvsMbl. Jlo3a W3/yueHHs, 3aKOH
Pa/[MOAKTUBHOIO PaCliaZia ¥ ero CTaTUCTUUECKUI XapakTep. JjieMeHTapHble YacTUllbl. @yHaMeHTa/lbHble B3auMO/eCTBUSI.

Crtpoenue BceneHHoit
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CoBpeMeHHbIe TIpe/CTaB/IeHUsI O MPOUCXOXKAEeHUU U 3Boyoumy ComnHua v 3Be3s. CTpoeHHe COJIHEYHOM cucTeMbl. Cuctema «3eMist —
Jlyna». O6mmue cBegennst o ComHile (BUJ, B TeJIeCKOI, BpallleHHe, pa3Mephl, Macca, CBeTUMOCTh, TeMIIepaTypa COJTHIIA ¥ COCTOSIHME BeIlecTBa B
HeM, XUMHUUeCKuid cocTtaB). VICTOUHWKK 3Hepruud U BHyTpeHHee ctpoeHue CosHija. Kimaccudukaiys 3Be3. 3Be3bl U UCTOUHUKU WX YHEPIHM.

dusuueckas npupoja 3Be3/. Hamma [NanakTuka (cocTaB, cTpoeHUe, IBUKeHUe 3Be3[ B ['anakTuke U ee BpailjeHue). [Ipoucxoxk/jeHre U 3BOIOLUS
rajlakTvk U 3Be3f. [IpescraBieHre o CTpOeHUH U 3BOJIOLIMY BceneHHOM.

! KprUGOM ebloe/ieH mamepuain, He GblHOCﬂu,{UﬁCH HAd umoeosyro ammecmayuro.
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10 knacc, 68 yacoB (2u B Heje/MI0)

TemaTuueckoe IVIdHUPOBAHHE C YKa3dHUEM KO/IHYECTBA YdCO0B, OTBOJUMbLIX Hd 0CBO€HHE Ka)Kﬁ[Oﬁ TeMbI

Ne JlaTa npoBeieHus Tema paspgena, Tema ypoka Kos-BO
ypoka K0JI-BO 4acoB 4acoB
BBepenue (1u.)
1 BBogubiii nHcTpykTaxk no Th. ®dusuka u no3Hanve mupa 1
Mexanuka (294.)
KunemaTtuka (94.)
2 Mexannueckoe aBrxeHue. Cuctema oTcyeTa 1
PaBHOMepHOe  fBwKeHue  Tesq.  CKOpOCTb.  YpaBHeHuUe 1
3 PaBHOMEPHOI'0 ABWKeHUs. PerieHue 3aja4
4 ['paduiky NpssMOTMHEHHOTO paBHOMEPHOTO /IBW>KeHUsl. PellieHue 1
3a/1au
5 CkopoCcTb TpU  HEPAaBHOMEDHOM [IBMKeHUWU. MrHOBeHHas 1
ckopocTb. Cri0)KeHHe CKOpOCTel
6 [TpsiMonMHeliHOe paBHOYCKOpPEeHHOe JBMKeHHe. VIHCTpyKTax Mo 1
TB. JlabopamopHass paboma Nel «M3yueHue OsudiceHus mend,
6poweHH020 20pU3OHMANLHO»
7 PaBHOMepHOe IBIyKeHUe TOUKHU 10 OKPY>KHOCTU 1
Uncrpykrax no Th. JlabopamopHasi paboma Ne2 «MH3yueHue 1
OBUJICEHUSI Meaa NO OKPYHCHOCMU»
9 Kunemarurka abCo/TtOTHO TBepZoro Tesa. PerieHue 3aau 1
10 KonTtposbHas pabota Nel 1o Teme «KyuHemaTHKa» 1
JuHamuka (94.)
11 OcHoBHOe yTBepxzAeHue MexaHuWku. Cuna. Macca. Eguvauna 1
MacChl
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12 [TepBsii1 3akoH HbtoToHa. BTopoit 3akoH HeroToHa 1
13 Tpetuii 3akoH HbtoToHa. [IpyHLMIT OTHOCUTe/IbHOCTH ["anuses 1
14 Cwuia TsDKeCTy U CUla BCEMUPHOIO TIroTeHus1. PellieHue 3aau 1
15 Bec Tena. HeBecoMocCTb 1
16 Hedopmariusi u cusibl ynpyroctu. 3akoH ['yka 1
17 Wuctpykrax no Th. JlabopamopHas paboma Ne3 «H3mepeHue 1
HCeCmKOCMU NPYHCUHbI»
18 Cunbl Tperus. MHcTpykTaxk o Th. JlabopamopHas paboma Ne4 1
«H3mepeHue Ko3gguyueHma mpeHust CKOAbHCEHUSI»
19 Pemienue 3agau. CamocTosTesibHasi paboTa 1
3aKOHbI COXpaHeHHMs B
MexaHuke (74.)
20 VimMry/ibC. 3aKOH COXpaHeHUs UMITYJIbCa 1
21 PeakTuBHOe B>KeHMe. PellieHue 3a1au 1
22 MexaHuueckasi paboTa ¥ MOIHOCTb CHJTbI 1
23 Kunetnueckas sHeprus. [loTeHManbHas sHeprus 1
24 3aKOH COXpaHeHH!s S3Hepruu B MexaHuke 1
25 Wuctpyktax no TB. JlabopamopHasa paboma Ne5 «H3yueHue 1
30KOHA COXPAHEHUsl MeXAHUYeCKOol 3Hepauu»
26 KontponbHast pabora Ne2 mo Teme «/IuHamuka», «3aKOHBI 1
COXpaHeHUsl B MeXaHUKe»
OcHOBBI CTaTHKH U
ruipoMexaHuka (4u.)
27 PaBHOBecue Tes. PelleHue 3a1au
28 Wuctpyktax mo TB. JlabopamopHasa paboma Ne6 «H3yueHue
pasHogecusi mena nod deticmeuem HeCKONbKUX CUM»
29 HaBnenue. 3akoH [Tackass. Yc/ioBue paBHOBECUS KUJKOCTU
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30 3akoH Apxumepa. [TnaBanue tes. Pemenue 3azau
MonekynsipHasi pusuka.
TepmoguHamuka (19u.)
OcnoBbl MKT (10u4.)
31 OcHOBHbIE TI0/IOKEHHSI MOJIEKY/ISIPHO-KWHEeTUUEeCKOKW Teopuur 1
(MKT). Pa3mepsl MonieKyn. BpoyHOBCKOe [iBIKeHHe
32 Macca monekyn. KonmuecTtBo BeljectBa. PerieHue 3azau 1
33 Cwiel B3auMogielicTBUsI MosieKysl. CTpoeHre ra3000pa3HbIX, 1
JKUJKUX U TBEPJbIX TeJl
34 WpeanbHelii ras. OcHoBHoe ypaBHeHne MKT rasos 1
35 Temnepatypa. DHeprus TeIjIoBOIO JABUXEHHUs MOJIeKYJI 1
36 YpaBHeHUMe COCTOSTHUS UZeabHOr0 ra3a 1
37 I'a30BbIe 3aKOHBI 1
38 Perienne 3anau 1
39 Wnctpyktax mno TB. JlabopamopHass paboma Ne 7 1
«JDKcnepumeHmanbHas nposepka 3akoHa I eli-/Troccaka»
40 KonrposnbsHast pabora Ne3 mo Teme «OcHoBel MKT uzeansHOTO 1
rasa»
B3aumHble IpeBpalleHus
JKHAKOCTeH U ra3os.
KugKkocT U TBépAbIe
Tesa. (2u.)
41 HacbimenHeldi  map.  [laBjieHWe — HACBII[eHHOTO  Tiapa. 1
BnakHocTe Bo3zyXa
42 CaoiictBa xxugkoctu. Kpucraminyeckue u amopgHbie Tesia 1

OcHOBBI TEPMOAMHAMHUKHU
(7a.)
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43 BHyTpenHsis sHeprus. PaboTa B TepMoiiHAMIUKe 1
44 KonuecTBo TemnioThl. Y paBHeHUe TeruioBoro banaHca 1
45 Perienue 3agau 1
46 [TepBrIii 3aKOH TepMOZAUHAMUKU. BTOpOI 3aKOH TepMOAMHAMUKU 1
47 [Mpunuun gericteus u KI1/I TernioBbix fBUraTenei 1
48 Pemenue 3aau 1
49 KonTponbHast pabota Ned 1o Teme « OCHOBBI TEpMOIUHAMUKI» 1
OcHOBBI
3/1IeKTpojuHaMuKM (20u4.)
JnekTpocTaTHKa (74.)
50 BBezieHue B 3/1eKTPOJUHAMUKY. DeKTPUUeCKUil 3apsi/l. 3aKOH 1
COXpaHeHUsl 3JIeKTPUUeCKoro 3apsifa. 3akoH KyoHa
51 DJIeKTpruecKoe mosie. HanpsokeHHOCTb 3JIEKTPUYECKOT0 T0JIs 1
52 [Tone ToueuHoro 3apsifa. [IpyHLMI Cynepno3ULIUK ro/1er
53 [ToTeHianbHas SHeprust 3apsUKeHHOIO Tejla B OJHOPOJHOM 1
3/IeKTPOCTaTAUYeCKOM T10J1e
54 [ToTenuman 9/IEKTPOCTAaTUUeCKOr'0 TIOJIAL. Pa3noctb 1
TOTeHLIUA/IOB
55 CBsI3b MeXX/ly HalpsyKeHHOCTBIO 3JIEKTPOCTaTUYeCKOro MoJis U 1
Pa3HOCTBIO MMOTEHLMa0B. DKBUIIOTeHLUa/IbHbIe TTOBEPXHOCTH
56 OJIeKTPOeMKOCTb. KoHZieHCcaTop. JHeprus 3apshKeHHOro 1
KOH/leHcaTopa
3aK0oHBI IOCTOSTHHOT'O
TOKa
(6u.)
57 OnekTpryeckuii ToK. Cusa Toka. 3akoH OMa /1/1s1 yuacTKa LiemH. 1
CornpotuBieHue
58 OnekTpuueckue Lenu. IlociemoBaTencHoe W mapasuie/ibHOe 1
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coeJliHeHNe MMPOBOJHUKOB

59 Wuctpyktaxx mno TB. JlabopamopHas paboma Ne 8 1
«ITocnedosamenbHoe u napa.nnenbHoe coeOuHeHue
NPOBOOHUKOB»

60 PaboTa 1 MOIITHOCTb MTOCTOSTHHOTO TOKa

61 ONeKTpoABWXKYyIas cua. 3akoH OMa /st TOJTHOM Lienu

62 Unctpykraxx mno TB. Jlabopamopuas paboma Ne 9 1
«M3mepenue 3/J[C u  6HympeHHe20  cOnpomue/neHus
UCMOYHUKA MOKa»

J/IeKTPUYeCKHH TOK B
pa3HbIXx cpeaax (74.)
63 OnekTpuyeckass  I[POBOAUMOCTb  pas3/IMUHBbIX  BelllecTB. 1

[IpoBogrMOCTE  MeTa/vioOB. 3aBUCUMOCTb  COMPOTUB/IEHUS
MPOBO/IHMKA OT TeMIlepaTypbl

64 OneKTpUYeCcKui TOK B MOYNIPOBOJHUKAX. TpaH3HUCTOPEI 1

65 ODJeKTpUUeCKid TOK B BaKyyMe. DIeKTPOHHO-Ty4YeBasi TPyOKa 1

66 ONeKTpUYeCKUM TOK B KUAKOCTSX. 3aKOH 3/IeKTPO/IM3a 1

67 OneKTpuYyecKWid TOK B Trasax. HecaMocTosiTe/libHbId U 1
CaMOCTOSITe/TbHBIN pa3psifibl

68 KonTponbHast paboTa Ne5 1o TeMe «3aKOHBI [TOCTOSIHHOTO TOKa» 1

11 knacc, 68 uacoB (2u B Hepie/110)
Ne JlaTa npoBeieHUs Tema paspgena, Tema ypoka Kos-BO
ypoKa KO0J/I-BO YacoB yacos

OcHoBBI
3/1eKTpoguHaMHuKH (10u.)

MarsauTtHoe noJie (6u.)
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BBopnbIii nHcTpyKTax 1o Th. CraijioHapHOe MarHUTHOe T10Jie

Cuna Amriepa

3 Wuctpykrax no Th. JlabopamopHas paboma Nel «HabarodeHue
delicmeusi MA2HUMHO20 NO/S1 HA MOK»
4 Cwuna JlopeHiia
5 MarHuTHbIe CBOMCTBa BellleCTBa
6 3auet 1o Teme «CTalMOHapHOe MarHUTHOE T10J1e»
J/IeKTpoMarHuTHas
UHAYKIus (44.)
7 SIBneHvie 371eKTPOMarHUTHON MHAYKLIN
8 Hanpasnenve nHAyKLMOHHOTO TOKA. [TpaBusio JleHua
9 Uncrpykrax no TB. Jlabopamopnas paboma Ne2 «H3yueHue
S18/1I€HUS 3/1eKMPOMAHUMHOL UHOYKYUU»
10 3auét 10 TemMe «MarHutHoe TIO/fle.  DJIEKTPOMarHUTHask
WHIYKLUSI»
KoJsie6aHus ¥ BOJTHBI
(104.)
MexaHnnueckue
Kosie0anus (14.)
11 Wuctpyktax o Th. /labopamopHas paboma Ne3 «OnpedeneHue
YCKOpeHUust ce0600H020 nadeHusi NpU NOMOWU MASTIMHUKA»
J/IeKTPOMAarHUTHbIe
Kostebanus (3u.)
12 Amnanorus MeXay MeXaHU4YeCKUMU 5]
3/IEKTPOMarHUTHBIMU KOTe0aHUSIMU
13 Pemtennie 3azlau  Ha  XapakTEPUCTUKU  3/I€KTPOMAarHUTHBIX
CBOOOZHBIX KOJIe0aHui
14 [TepeMeHHBII 3/1€KTPUUYECKUIN TOK
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IIpousBoacTBO, Nepejaya
U MCT0/Ib30BaHHe
3/IeKTPUYECKOH SJHepPrum
(2u.)

15 Tpanchopmaropbl
16 [IpousBoacTBO, repeznava u WCII0/Ib30BaHKe
371eKTPUUECKOU SHeprumn
MexaHnuecKHe BOJTHbI
(1u.)
17 BosiHa. CBOMCTBa BOJIH M OCHOBHbIE XapaKTePUCTUKHU
J/IeKTPOMAarHUTHbIe
BOJIHBI (34.)
18 Onmneitsl ['epria
19 V306petenue pagno A.C. TTonoBbiM. I[TpUHIMITBI pafiiOCBSI3U
20 3auéT no Teme «KonebaHus U BOTHBD»
OnTHka (13u.)
CBeTOBbI€ BOJIHBI (74.)
21 BBeieHure B ONTHKY
22 OCHOBHBIE 3aKOHBI TeOMeTPUYeCKOU ONTHUKU
23 Wuctpyktaxx mno Tb. Jlabopamopuas paboma Ne 4
«JKcnepumMeHmMA/bHOe U3MepeHUue noKaameas npeaoMAeHUs
cmekna»
24 Wuctpyktaxx 1o  Th.  JlabopamopHass ~ paboma  Ne5
«JKcnepumeHmasnbHoe onpedeneHue onmuyeckoll Cuibl U
OoKyCcHO20 paccmosiHusi cobuparoujeli MUH3bI»
25 [ducnepcust cBeta
26 WuctpykTtax o TB. JlabopamopHas paboma Neb «H3mepeHue
O/NUHbI C8MOBOL B0/HbI»
27 Wuctpykrax o Th. JlabopamopHas paboma  Ne7 «HabaooeHue

uHmepcepeHyuu, ouppaxkyuu u noaspusayuu ceema»

JJIeMeHTbI TeOpUH
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OTHOCHTE/bHOCTH (44.)

28 OJleMeHThI Crieljua/ibHONM TeOPUU OTHOCUTEIbHOCTHU. [ToCTy/1aThl
OVHILTEeNHA
29 OJIeMEeHThbI PeIITUBUCTCKOU TUHAMUKU
30 O06o061marolie-roBTOPUTEIbHOE  3aHATHE 10 TemMe «DJIEMEeHTBI
CrieljuaJIbHOU TeOprY OTHOCUTEIbHOCTH»
31 Pentenue 3amau
N3nyueHne U CrieKTPbI
(4u.)
32 W3nyuenue u criekTpel. [11kana 3/1eKTPOMarHUTHBIX U3/Ty4YeHUN
33 Pelienue 3agau
34 Wuctpyktax no TB. JlabopamopHas paboma Ne8 «HabawoodeHue
CN/IOWHO20 U AUHEllUamoz20 cnekmpoe»
35 3auéT 1o teme «OnTHKa»
KBanToBas ¢u3uka (13u.)
CBeToBbIe KBAHTHI (34.)
36 3akoHsI poToadexTa
37 @oronsl. ['unoresa ge bponns
38 KBaHTOBBIE CBOMCTBa CBeTa: CBETOBOE JaBjieHHEe, XUMHUecKoe
JleliCTBUe CBeTa
ATtomHasn ¢usuka (3u.)
39 KganToBbie moctynatel bopa. M3nyueHue v morJiolleHue cBeTa
aTOMOM
40 Jlazepsl
41 3auét no TeMaM «CBeTOBbIe KBaHTbI», « ATOMHas (PU3UKa»

®dusukKa aTOMHOr0 siipa.
JJieMeHTapHbIe YaCTUI{bI
(7a.)
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42 Wuctpyktaxx 1o TB. Jlabopamopuas paboma Ne9 «H3yueHue 1
MpeKo8 3apsANCeHHbIX uacmuy no 20moebM pomozpagusm»
43 PagnoakTvBHOCTB 1
44 OHeprus CBsA3Y aTOMHBIX f/iep 1
45 LlenHas sanepHas peakuys. ATOMHasl 3/1eKTPOCTaHLUA 1
46 IIpymeneHue ¢bur3vKu saapa Ha TpaKkTHKe. 1
Buonornueckoe feiicTBre paiMOaKTUBHBIX U3/Ty4YeHU
47 DJieMeHTapHbIe YaCTUL[bI 1
48 3auét no teme «dusurka Azapa v 31eMeHTbl DIU»
Actponomus (10u4.)
CosiHeuHas cucrema (44.)
49 HebecHas chepa. 3Bé3H0e HEOO 1
50 3akonsl Keriepa 1
51 Cucrema 3emsns-JIyHa 1
52 du3uyecKasi Ipupo/ia MylaHeT U MasbixX Tejl CO/THEUHOW CUCTEMBI 1
CoJiHile u 3Bé3abI (44.)
53 CoJHiie 1
54 OcCHOBHbIE XapaKTePUCTHUKU 3BE3] 1
55 BnyTpenHee ctpoeHre CoJsHLa ¥ 3BE3/ TJITaBHOM 1
10CJ1e/I0BaTeIbHOCTH
56 TTpoucxoxxaeHre 1 3BOJIFOLIUS 3BE3]] 1
Ctpoenue BceneHnHoii(24.)
57 MneuHblli yTh — Hala ['ajlakTrkKa. ["aakTUKK 1
58 Ctpoenue u 3BosrOLMS BeeneHHou 1
3Hauenue GU3UKM AIA
00bSAACHeHHsA MHpaA U
pa3BUTHUA
NPOU3BO/UTENbHbBIX CHJI
obmecrBa (1u.)
59 dur3ryeckKasi KapTUHA MUPA 1

O6oo0mjaromiee
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noBTopeHue (74.)
60 Pemienue 3anau 1o TeMe «OCHOBbI KHUHEMATUKU» 1
61 Perienue 3azjau no teme «OCHOBBI IMHAMUKW» 1
62 Perienvie 3a1au 110 TeMe «3aKOHbI COXpPaHEHUsI B MeXaHUKe» 1
63 Pewenue 3azmau o teme «OcHoBbl MKT 1 TepmoarHaMUKW» 1
64 Perienvie 3a1au 110 TeMe «3aKOHbI 3/1EKTPOCTATUKI» 1
65 WToroBasi KOHTpO/IbHAsi paboTa 1
66 Pemienue 3amau 1
CnuCcoK yueOHHMKOB M MaTepHa/IbHO-TeXHHYeCKoe odecrieyeHue
YuebHuku
1. MskumieB I'.5l. ®usuka. 10 kmacc: YueOHUK /7151 001je00pa3oBaTe/lbHBIX OpraHu3alyii: 0a30BbId W yriyOneHHbIH ypoBHuU/ I'.51.
Msxkuies, b.b. bByxosues, H.H. Cotckuii; nog pea. H.A. ITapdeHTbeBol.- 7-e u3a.- M.: IIpocBetijenue, 2020.- 432 c.: wi.- (Knaccuueckuii Kypc).
2. ®usvka. Paboure mporpammel. [IpegmetHasi muHUs yueOHUKOB cepun «Kiaccuueckmii Kype». 10-11 kmaccel: yueb. nocobue st

ob1rieoOpa3oBar. opraHu3anuii: 6a3oBeIii U yrayos. ypoeau / A.B.IllaranuHa. — 2-e u3z. — M.: ITpocsetrienne, 2018. — 91 c.

HumepHem-pecypcnbi

1. bubnuoteka — Bcé 1o npeamMety «®Dusnkar». — Pexkum gocrtymna: http://www.proshkolu.ru

2. BusieoomnbIThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru
3. Epavnas Konnekuusi oy poBeIX 00pa3oBaTesibHBIX pecypcoB. — Pexkum goctyna: http://school-collection.edu.ru

4. VluTepecHble MaTepHasibl K ypoKaM (DU3UKU TI0 TeMaM; TeCThI 110 TeMaM; HarJisi[Hble 1ocobust K ypokam. — Pexkum foctyma: http:/class-
fizika.narod.ru

5. Iudpossie obpa3oBarenbHbIe pecypchl. — Pexxum poctyma: http://www.openclass.ru
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6. DyieKTpoHHbIe yueOHUKH 110 ¢u3smKe. — Pexxum goctyna: http:/ www.fizika.ru
HugopmayuoHHo-KOMMYHUKamMueHble cpedcmea

1. OTkpeITas ¢usuka 1.1 (CD).

2. XKuasi pusuka. YuebHo-metoauueckuii Komruiekt (CD).

3. Ot niyra go nasepa 2.0 (CD).

4. Bonbias sHuKIoneaus Kupuina u Medoaus (Bce npeametsi) (CD).

Jlumepamypa

1. BonkoB B.A. YHuBepcanbHbIe TIOypouHble pa3paboTku 1o ¢usuke: 10 kmacc. - M.: BAKO, 2007. - 400 c. - (B moMoti[s IIKOTbHOMY
YUUTETI0).

2. CaypoB FO.A. ®wusuka. IToypounsie pa3paboTtku. 10 kmacc: mocobue i yuuTesied o0mieoOpa3oBaTe/bHBIX yupexaeHu / M.:

ITpocsemenue. 2010.
3. OU3UKA 10. SnekrpoHHOe TipuioxeHue K yueOHuky I'.51.Msikumiea, b.5.byxoBuesa, H.H.Corckoro. 3A0 «O6pa3oBanre Mezara»
OAO «M3parensctBO «IIpocBeljenue», 2011. DVD.

4. C.B. JloszoBenko, T.A. TpymmHa Peamu3auusi o0Opa3oBaTe/libHBIX TIPOrPpaMM e€CTeCTBEHHOHAYyYHOM U TeXHOJOTMUYecKou
HarpaB/IeHHOCTeH 10 (pU3KKe C UCII0/Ib30BaHKeM 000py/[0BaHus 1ieHTpa «Touka pocTa», MeToauueckoe rocobue, Mockga, 2021.
5. [ToBTOpEHWe ¥ KOHTPOJb 3HAaHUM MO (U3MKe Ha ypoKaX M BHEK/IACCHbIX Meponpustusix, 10-11 Kmaccel: OUKTaHThI, TeCThI,

KPOCCBOPABI, BHeKiaccHble Meponpustusi. H.A. fIHymeBckas. - MockBa: M3garensctBo I'obyc; Bonrorpag: ITanopama, 2009. - 240 c. -
(KauectBo 00yuenus).

6. KonTtposbHO-13mMepuTenbHble MaTepuasnsl. dusuka: 10 knacc / Coct. H.M.3o0puH. - M.: BAKO, 2010.

7. [Metpymenko H.M. C6opHUK quKTaHTOB 1o ¢usuke: VI-X ki1. - MuHCK.: «HapogHast acBeta», 1982. - 64 c.

8. Kabapauu O.®., Opsioe B.A. ®usuka. Tectsl. 10-11 kacchl: YueOHo-MeToauueckoe ocobue. - M.: JIpoda, 1998.
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