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INIOACHUTEJ/IBHASA 3AITMCKA

[Tporpamma o ¢u3rike 6a30BOT0 YPOBHS Ha YPOBHe cpeJiHero o0iiero oopa3oBaHusi pa3paboTaHa Ha OCHOBE TOJIOXKEHUI U TpeOOBaHMI K
pe3y/jbTaTaM OCBOEHMsI OCHOBHOM 0Opa3oBaTe/ibHOM Iporpammsbl, TipeicraBieHHbIx B @I'OC COO, a Takxke ¢ yuétom (ezepasnbHOi paboueii
TpOTrpaMMbl  BOCITMTaHUs W KOHLIETIIMM TIperofiaBaHusi ydyeOHoro rmipegmera «®usmka» B 00pa3oBaTe/ibHBIX OpraHu3alusx Poccuiickoi
depepariun, peanu3yOIIMX OCHOBHbIE 00pa3oBaTe/ibHbIe TPOTrPaMMBbl.

CojieprkaHue TporpamMMmBbl 110 (U3MKe HarpaBIeHO Ha (OPMHUPOBaHKE eCTeCTBeHHO-HayUYHOUW KapTHHBI Mupa obyuatoruxcs 10—-11 kmaccoB
npu obyuennn ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ZeATeJIbHOCTHOrO mnogxoga. IIporpamMma mo ¢u3uKe COOTBETCTBYeT
tpeboBanusm ®I'OC COO K MIaHUPyeMbIM JMYHOCTHBIM, TIPEJMETHBIM U MeTarpeJMeTHBbIM pe3ysibTaTaM OOy4YeHUs, a TakKe YUYUThIBAeT
HeoOXOZMMOCTh peasiM3aliid MEXKITPeJAMEeTHBIX CBsi3ell (M3MKM C eCcTeCTBeHHO-HAayYHbIMM yueOHBIMH TIpeMeTaMH. B Heli ompejenstoTcs
OCHOBHBIE 1Ie/Ti U3y4yeHus: PU3MKK Ha ypOBHE cpeHero o0ujero 006pa3oBaHusi, MIaHUPyeMble pe3y/IbTaThl OCBOEHHsI Kypca (PU3UKHU: IMUHOCTHBIE,
MeTaripe/]MeTHbIe, TIpeZiMeTHbIe (Ha 6a30BOM ypoBHe).

[Tporpamma 110 u3vKe BK/IHOUAET:

® [IaHUpYyeMble pe3y/bTaThl 0CBOEHHs Kypca pU3NKHU Ha 6a30BOM YpPOBHe, B TOM UKCJIe TIpe/JMeTHbIe pe3y/bTaThl 110 rojilaM o0yueHus;

* copep)kaHue yue6Horo rnpeamMeta «Dusnka» 10 rojaMm o0yuyeHusl.

du3rka Kak Hayka 0 Haubosiee OOLMX 3aKOHAX MPUPOABI, BBICTyIasi B KaueCTBe y4eOHOTO MpejMeTa B IIKOJIe, BHOCUT CyleCTBEeHHBIN
BK/IaJ, B CHUCTeMY 3HaHUU 00 okpyKaroijem mupe. IIIKO/MBHBIA KypCc GU3WKM — CUCTeMOOOpAa3yrOL[Wi /s eCTeCTBEHHO-HAaYUYHBIX yueOHBIX
TIpe/IMeTOB, MOCKO/bKY (hr3ruecKure 3aKOHbBI JieyKaT B OCHOBe TIPOLIeCCOB U SIBJIeHWH, U3ydaeMbIX XUMHUel, buosiorueit, prsnueckoii reorpadueii u
acTpoHoMmHMel. Vcrionb30BaHMe 1 aKTHBHOE NpUMeHeHue (M3MuecKux 3HaHUM orpefiesisieT XapakTep U pa3BUTHe pa3HO00Opa3HbIX TEXHOJIOTHi B
cpepe 5HepreTUKH, TPaHCIIOPTa, OCBOEHUS] KOCMOCA, MOTy4YeHUs] HOBbIX MaTepuasioB C 3alaHHbIMM CBOMCTBaMH U Jpyrux. M3yueHue (pU3MKu
BHOCHT OCHOBHOM BK/Ia/i B (hOpMHUPOBaHMe eCTeCTBeHHO-HayYyHOU KapTUHBI MUpa 00yJaroIyxcsi, B )OpPMHUPOBaHKE YMEHHI TIPUMEeHSITb Hay4YHbINA
MeTO/| TI03HAHKS TTPU BHITIOJTHEHNUH UMU yueOHbBIX CCIe0BaHNH.

B ocHoBy Kypca ¢pu3uKu /151 YpPOBHsI cpefiHero obiriero 06pa30oBaHus TIONOXKEH Psifi Wfeid, KOTOpble MOXKHO pacCMaTpPUBATh KaK MPUHLIUIIBI
€ro MoCTpOoeHwusl.

Hoes yenocmHocmu. B coOOTBETCTBUM C Hel KYypC SIB/ISIETCS JIOTUYECKU 3aBepIIEHHBIM, OH COJIeP>KUT MaTepuasl U3 BCeX pasZiesioB (PU3MKHY,
BKJIFOUAeT KaK BOMPOChI KJITACCUUECKOM, TaK U COBPEMEHHOUN (PU3UKHU.

Hodes eeHepanuzayuu. B COOTBETCTBHM C HeWl Marepuan Kypca (Pu3uMKd o0BeAUHEH BOKPYT (H3MUECKUX Teopuid. Beaymmm B Kypce
siBJIsieTCsl (hOpMUPOBaHKe TNpe/iCTaB/IeHNI O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJIe.

Hoesa eymanumapusayuu. Eé peanusaius rnpejosaraeT MCHOAb30BaHWE I'YMaHUTApHOIO MOTeHLMana (U3MUecKOM HayKW, OCMbICIIeHHe
CBSI3U pa3BUTHs (PM3MKU C Pa3BUTHEM 00II[eCTBa, a TaK)Ke C MUPOBO33peHUYeCKIMH, HPaBCTBEHHBIMU M 9KOJIOTMUeCKUMH ITpobIeMamu.



Hodes npuknaodHoli HanpagneHHocmu. Kypc (u3uky mpejrnosaraeT 3HaKOMCTBO C IIIMPOKUM KDYTOM TeXHUUYECKUX U TeXHOJIOTUUeCKHUX
TIPUJIO’KEHWUH U3yUYeHHBIX TEOPUM U 3aKOHOB.

Hoess 3konoeusayuu peanusyeTcss TIOCPEACTBOM BBeJEHUsI 3JIEMEHTOB COZEP)KaHUs, TIOCBSIIEHHBIX HJKOJOTMUYECKUM TIpobsieMaM
COBPEMEHHOCTH, KOTOPbI€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TAK)Ke 00CyKAeHUsI Tpob/ieM parjioHaIbHOTO TIPUPO/I0TI0/h30BaHUS U
9KOJIOTUYeCKOU 6e30MacHOCTH.

CTep>KHEBBIMM 3J/IeMEHTaMHU Kypca (DU3UKH Ha ypOBHE cpeJHero oOirero obpa3oBaHMsl SBIAIOTCS ¢Gusnueckre Teopuu ((popmupoBaHue
TIpe/ICTaB/IeHNH O CTPYKTYpe MOCTPOeHUs1 GU3NUECKO Teopuu, poiv GhyHAaMeHTaIbHbIX 3aKOHOB 1 TIPUHIIUIIOB B COBPEMEHHBIX TIPe/ICTaB/IeHHUSX
O TIpHUPOZe, TPaHUL]aX TTPUMEHUMOCTH TEOPHH, /I/Is1 OTIMCAHUS eCTeCTBeHHO-HAYUHbIX SIBJIEHUI U TTPOL[ECCOB).

CuCTeMHO-/eTe/IbHOCTHBIN TIOAX0/, B Kypce (M3UKU peanr3yeTcs Tpeyk/ie BCero 3a CUéT OpraHu3aLiy SKCIIepUMeHTaTbHOU JesTe/TbHOCTH
oOyuatomuxcs. st 6a30BOro ypoBHs Kypca (PM3MKHM — 3TO KCIO/Ib30BaHWE CHUCTeMbI (PPOHTA/TBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B MporpaMMme o (u3vke oObeAuWHEHbI B OOIIMIH CITUCOK yYeHWYeCKUX TpakTHuecKux pabot. BeiseneHue B
yKa3aHHOM TiepeuHe j1abopaTopHBIX PabOT, TIPOBOAWMBIX /i1 KOHTPOJISI M OLIEHKH, OCYIIIeCTBJISIETCS YYaCTHUKaMHU 00pa30BaTeIbHOTrO Mpoljecca
UCXO/s U3 0COOEHHOCTeN TMJIaHUPOBAHUS M OCHAIleHUs: KabuHeTa ¢u3uku. [Ipyu 3TOM 00ecrieurBaeTcs OB/IaZieHHue O0yYaroIUMKCS YMEHUSMU
TIPOBO/IUTh KOCBEHHbIE W3MEpPEeHHUs, UCC/IeIOBAaHUS 3aBUCHMMOCTEM (DM3UUECKMX BEIMUMH W TIOCTAaHOBKY OIBITOB IO TIPOBEPKE TPe//IOKEHHBIX
TUTIOTE3.

Bosbilioe BHUMaHMeE y/e/sieTCsl PeIIeHHI0 PAaCUETHBIX M KaueCTBEHHBIX 3aziau. [Ipu 3TOM /711 paCUETHBIX 3a/lay TIPUOPUTETOM SIBJISTFOTCS
3a/1aui C SIBHO 3alaHHOM (PU3UYeCKOU MOJie/bio, TI03BOJISIFOIIME TTPUMEHSTh U3yUYeHHbIe 3aKOHbI M 3aKOHOMEePHOCTH KaK M3 O/IHOTO pasZiesna Kypca,
TaK W WHTErpUpYys 3HaHWSI M3 pasHbIX pasziesioB. [l KayeCTBEHHBIX 3a/lay TIPUOPUTETOM SIBJISIOTCS 3a/laHUs Ha OOBsSICHEHWe TIPOTeKaHWsl
(u3nuecknx sIBJIEHWHA W TIPOLIECCOB B OKpY)KAlolled >Ku3HW, TpeOyrolre BbIOOpa (QU3NYECKOW MOJenw [Jisi CUTyallud TPaKTUKO-
OpPUEHTUPOBAHHOTO XapakKTepa.

B cootBetcTtBum ¢ TpeboBaHussMu PI'OC COO K MaTepua/bHO-TEXHUUECKOMY obecTieueHH0 yuebHOTro mpoijecca 0a30BbIi ypOBeHb Kypca
(UMK Ha ypOBHe cpegHero o0Iero 00pa30BaHUsI [O/DKEH H3yuaTbCsl B YCJOBUSIX TIPEJIMETHOr0 KabuHeTa (U3WKU WM B YCIOBUSX
VMHTeTPUPOBAaHHOTO0 KaOMHeTa IpeJMeTOB eCTeCTBEeHHO-HAyuHOro IWkaa. B kabuHere ¢u3uku A0/mkHO ObITh Heobxoaumoe mabopaTopHOe
obopyZioBaHue [/l BBIMOJIHEHUS YKa3aHHBIX B TIPOrpaMMe 110 (H3MKe YUeHUUeCKUX MPaKTHUYeCKHUX PaboT U IeMOHCTpAI[MOHHOe 000pY/I0BaHHe.

HemMoHcTpaionHoe o6opyzoBaHue (OpMHUpPYeTCs B COOTBETCTBUM C TPUHLIMIIOM MHHHMMA/BHOM JOCTaTOYHOCTH M o0ecrieurBaeT
TIOCTAHOBKY TIEPEUMC/IEHHBIX B TPOTrpaMMe IO (U3MKe K/IFOUeBBIX [eMOHCTpAlMid /il MCCIe[0BaHUs W3ydyaeMbIX SIBJIEHWH W TIPOLeCCOB,
IMITUPUYECKUX U (yHAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TTPUMeHeHHH.

JIabopatopHoe 0b0pyZOBaHUE /71T yUeHUYEeCKUX MTPAKTHUECKUX paboT (hOpMUPYETCs B BU/le TEMaTUYeCKUX KOMITIEKTOB U 00eCrieunBaeTcst
B pacuéTe OZIHOTO KOMIUIEKTA Ha ZIByX 00ydJaronmxcs. TemMaTHueckre KOMIUIEKThI TabopaTOpHOTO 000pY/0BaHUs I0/DKHBI ObITh MOCTPOEHBI Ha



KOMIT/IEKCHOM HKCIIO/Ib30BaHWM aHA/IOTOBLIX U IM(POBBIX MPUOOPOB, a TaK)Ke KOMIbIOTEPHBIX HW3MEPUTEbHBIX CHUCTéM B BHe HU(MPOBBIX
nabopaTopui.
OCHOBHBIMH LIe/IIMU U3ydeHHst GU3UKK B 0011[eM 00pa30BaHUH SIBJISIFOTCS:

dbopMHpOBaHHe HMHTEpeca M CTPeM/IEHHS OOYYaloI[UXCA K HAyYHOMY HW3YU€HHIO TPUPO/bl, Pa3BUTHE WX MHTE/JIEKTYalbHbIX U
TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHeE TIPE/ICTaB/IEHNUH 0 HAYYHOM METO/Ie TI03HaHHUs ¥ (HOPMUPOBAHUE KCC/IeI0BATEIbCKOTO OTHOIIEHUS K OKPY KAOIIMM SIBIEHHSIM;
(dbopMHpOBaHKe HAyUHOTO MUPOBO33PEHHs KaK pe3y/bTaTa U3yUeHHs] OCHOB CTPOEHHsI MaTepPUU U PyHAaMeHTaTbHBIX 3aKOHOB (DH3UKH;
dbopmMHpoBaHre YMeHHI 00BSICHATD SIBJIEHUS C MCTIO/Ib30BaHUEM (PU3HUECKUX 3HAaHWM M HAYUHBIX /I0Ka3aTe/bCTB;

(dhopmMHpOBaHye Mpe/ICTaBIeHUH O POJTH (PU3MKH [/ Pa3BUTHS APYTHUX €CTeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOT .

IocTiwkeHue 3TUX Tiefeli obecrieunBaeTCs pellieHHeM CJIeYIOIUX 3aJau B MpoLjecce W3yuyeHHst Kypca GU3MKH Ha YPOBHE CpeZiHero o01ero
obpa3oBaHUs:

nprobpeTeHre CUCTeMBbI 3HAHWKM 00 OOLMX (U3NUECKHUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BK/IIOUasi MEXaHUKY, MOJIEKY/ISIPHYHO
bU3MKY, 3/1eKTPO/JUHAMUKY, KBAHTOBYIO (DM3UKY U 3/IeMeHThI acTPO(hH3UKY;

dbopMHpOBaHHE YMEHWM TPUMEHSITh TEOPETHUECKHe 3HAHUSA AJii OOBSICHEHUS (PU3UUECKUX SIBJIEHWN B TIPUPOZE U [JISi TIPUHSATHS
MIPAKTUUECKUX PellieHUH B TMOBCeAHEBHOM >XU3HM;

OCBOEHHe CII0COO0B pellieHHs PA3/IMYHBIX 3a/]au C SIBHO 3a/JaHHONM (DM3UUeCKOUM MO/ie/ibio, 3a7iau, Mo/ipa3yMeBaloIuX CaMOCTOsATeTbHOe
co3ziaHue Ghr3nUecKor MoJie/nu, aJleKBaTHOM yC/IOBUSIM 3a/lauM;

ToHMMaHWe (PU3NUeCKUX OCHOB W TIPUHIUIIOB J€MCTBUSI TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX TIPOLIECCOB, WX B/IMSHUS Ha
OKpY’KatoIlyo Cpeny;

OBJIaJIeHWe MEeTO/IJaMHM CaMOCTOSITe/TbHOTO TJIAHUPOBAHUSI W TIPOBeZieHUsT (hU3MUYeCKUX SKCIIeEPUMEHTOB, aHa/lM3a W WHTEepIIpeTaluu
vH(bOopMallvK, oripefie/ieHUsl JOCTOBEPHOCTH TMOTyUeHHOT0 pe3y/ibTaTa;

CO3/laHKe YCJIOBUM [I7Isi pa3BUTHsI YMEHUM MPOeKTHO-UCC/IeZloBaTeThbCKOM, TBOPUECKOM /lesiTeTbHOCTH.

Ha n3yuenuvie ¢usvku (6a30Bblii ypoBeHb) Ha ypOBHe cpefHero obijero oopasoBanusi otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca
B Hezlento), B 11 Knacce — 68 yacoB (2 yaca B HeJieJito).

[TpennaraemMelii B iporpamMme 1o (r3vke repedyeHb 1a00PaTOPHBIX U TIPAKTUYECKHUX PabOT SIB/ISETCS PeKOMEH/I0BAHHBIM, YUHTE/b [le/laeT
BBIOOD TIPOBe/IeHHs1 TabopaTOPHBIX PabOT U OMBITOB C YUETOM WHIUBH/YaTbHBIX 0COOEHHOCTEH 00yUaroLXCsl.



COJEPXAHUE OBYYEHUSA
10 K/TACC

Pa3pen 1. ®u3uka U MeToAbI HAYYHOI'0 MO3HAHMSA

dusrka — Hayka O npupoge. HayuHble MeTOABI TO3HaHUS OKpY)Karoljero Mupa. Posib 5KCrepumMeHTa M TeOpUM B MpOLiecce MO3HaHUS
TIPUPO/Ibl. DKCIIePUMEHT B (U3MKe.

MogenupoBanue (Gr3NuecKUx siBieHUM W mpoiieccoB. HayuHble runotesbl. @usnyeckue 3aKOHbI U TeOpud. ['paHHIbl TTPUMEHHUMOCTU
(u3nueckrx 3akoHOB. [IpUHIIUIT COOTBETCTBUSI.

Posib 1 MecTo ¢13UKU B JOPMUPOBAHUHN COBpEMEHHOW HayuyHOUW KapTHUHBI MUPA, B TIPAKTUUECKOH esTeTbHOCTH JTFO/IeH.

JemoHcmpayuu

AHanoroBbie ¥ LIU(PPOBBIE U3MepPHUTe/IbHEIE PUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Pa3pgen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanunueckoe BrkeHre. OTHOCUTe/IbBHOCTb MeXaHUUeCKOoro JBwkeHus. Cucrema orcuéra. Tpaekropus.

[TepemenieHue, CKOpOCTb (CpefiHsIsi CKOPOCTb, MTHOBEHHAsi CKOPOCThb) U YCKOpPeHHe MaTepuasbHOW TOYKHU, UX MPOEKLWU Ha OCHU CHUCTEMBbI
KoopauHat. CrioxkeHue nepeMelleHU U C/I0’KeHWe CKOPOCTel.

PaBHOMepHOe M pPaBHOYCKOpDEHHOe MpsSMOJIMHelHoe [ABWXeHue. ['padMku 3aBUCUMOCTA KOODAMWHAT, CKOPOCTH, YCKOpEeHUs, MyTU WU
riepemellieHUs1 MaTepUaJIbHOM TOUKH OT BPEMeHH.

CBobOojHOe TIafieHue. Y CKopeHHe CBOOOIHOTO Ma/[eHUS.

KpuBonuHeliHoe ABrkeHue. [IBryKeHre MaTepraabHOW TOUKW M0 OKPY>KHOCTH C TMOCTOSIHHOM 10 MOZYJ/IH0 CKOPOCTBbIO. YTJIOBasi CKOPOCTb,
NMHeWHasi CKopocTb. [Tepros v yactoTa obpairienust. LleHTpocTpemMuTeIbHOE YCKOPEHHUE.

TexHUUeCcKre yCTPOMCTBA Y MPAKTUYECKOe IPUMEeHeHUe: CITU0METp, ABV)KeHHe CHapsI0B, LieMHbIe U PeMEHHbIe Nepeaun.

LemoHcmpayuu

Mopgenb cucTembl OTCUETa, WITFOCTPALIMSA KUHEMaTUYeCKUX XapaKTePUCTHUK [IBUKEHHS.

[Tpeobpa3oBaHue ABWKEHUM C UCTTOb30BaHUEM TMPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXe U B pa3peXeHHOM TMPOCTPAHCTBe.

HabsroieHuie IBYKeHUs Tejia, OpOIeHHOr0 0/ YT/IOM K TOPHU30HTY Y TOPU30HTA/BHO.

Vi3mepeHue yckopeHUst CBOOOTHOTO TIa/IeHUS.



HanpasnieHue CKOpOCTH NPU [IBY)KEHUU 10 OKPY>KHOCTH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yyeHrie HepaBHOMEPHOTI'O JBW)KEHHUS C LeJIbI0 OIpe/iesieH’ss MTHOBEHHOM CKOPOCTH.

ViccneoBaHve COOTHOLIEHUST MeXAY IyTSIMM, MpOWJeHHbIMA TelloM 3a I10C/Ie[0BaTe/lbHble paBHble IPOMEXYTKHM BpEMEHU Ipu
PaBHOYCKOPEHHOM /IBUJKEHUM C Haya/IbHOM CKOPOCTBIO, PABHOW HYJIIO.

W3yueHue ABM>KEeHUS 1IapYKa B BSI3KOM >KUJKOCTH.

Vi3yueHue qBW>KeHUs Teja, OPOIIIEHHOT0 TOPU30HTAJIBHO.

Tema 2. [Junamuka

[Tpunumn otHocuTenbHOCTH ["anunes. [1epBeiii 3akoH HetoToHa. VIHepranbHble crcTeMbl OTCUETA.

Macca tena. Cuna. [lpuHuun cyneprio3viiuv cuia. Btopout 3akoH HbrOTOHa [ MaTepuaibHOM TOYKW. TpeTuid 3akoH HbroTOHa Ais
MaTepHabHbIX TOYEK.

3akoH BceMUpHOro TsroteHus. Cuna TsbkecTd. [lepBas kocMuyeckasi CKOpPOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bugpl TpeHus (1okos, CKoibXeHUs], KaueHust). Cusna TpeHus. Cyxoe TpeHue. Cua TpeHUs] CKOJbKEeHUsI U CUla TPeHUs TOKOSI.
KosdduiuenT Tpenusi. Cuia conpoTyB/IeHUs TIPY ABMXKEHUH TeJla B XKUAKOCTH WU Tase.

[MTocTymnaTe/ibHOE U BpalllaTe/IbHOE ABY)KEHHE abCO/TFOTHO TBEP/OTO Tea.

MoMeHT CuIbl OTHOCUTEIBHO OCH BpallieHus. [1neuo cusbl. Y c10Busl paBHOBeCHsl TBEPZOTO TeJa.

TexHUUeCcKre yCTPOMCTBA U MPaKTUUYeCKOe TPUMeHeHe: TIOALLUITHUKY, IBW)KeHUe UCKYCCTBEHHBIX CITyTHUKOB.

JemoHcmpayuu

fIBneHye MHEpPLIMK.

CpaBHeHMe MacC B3aUMO/JeUCTBYIOLLUX Tel.

Bropoii 3akoH HetoTOHa.

W3mepenue cuil.

CrioxeHue CUIL.

3aBHCUMOCTb CHJIbI YIIPYTOCTHU OT AedopMariiu.

HesecomocTs. Bec Tesna ripu yCKOpeHHOM MOgbEMe U NaZleHUH.

CpaBHeHMe CUJT TpeHUS TIOKOsI, KaYeHUS] U CKOJIb)KeHHSI.

YcnoBusi paBHOBecHst TBEpZOro Tesa. Bu/ibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yuenue aBr>KeHUs1 OpyCKa M0 HaK/IOHHOM TIJIOCKOCTH.



VccnemoBanyie 3aBUCUMOCTH CHJT YTIPYTOCTH, BO3HUKAIOIIUX B MPY)KMHE U Pe3UHOBOM 00pa3iie, OT uX AedopMarium.

WccnepoBanue ycioBuii paBHOBECHSI TBEPAOTO TeJla, MMEOLLero OCb BpaleHusl.

Tema 3. 3aKOHbI COXpaAHeHUsl 8 MeXAHUKe

NMnynbc MaTepuanbHON TOUKU (Tesa), CUCTeMbI MaTepyaabHbIX TouekK. IMMy/bC Cu/ibl U U3MeHeHre UMITy/IbCa Tejla. 3aKOH COXpaHeHUs
MMIYyJibCa. PeakTUBHOE [IBUKEHHE.

Pabora cuibl. MOIIHOCTE CUJIBI.

KuneTtrueckasi SHeprysi MaTepya/ibHOW TOUKH. Teopema 00 M3MeHeHUH KMHETHUeCKOUW SHepTUu.

[MorennmanbHast 3Heprusi. IloTeHIManbHas SHEPrusi ynpyro AehOPMHUPOBAHHOM TIPY>KWHBI. [loTeHI[Ma/mbHasi SHEPrusi Tena BOIM3U
TOBEPXHOCTU 3eMJIU.

[MToTeHIMabHBIE Y HEMOTEHI[Ua/IbHbIe CU/bl. CBSI3b pabOThI HETIOTEHIMAIBHBIX CHJI C U3MEHEHHeM MeXaHUUYeCKOW SHEPrUU CUCTEMBI TeJl.
3aKOH COXpaHeHUs1 MeXaHUUeCKOUW SHepruu.

Yripyrue v Heynpyrue CTOJKHOBEHUS.

TexHUUeCcKHe yCTPOMCTBA U MIPaKTUUYeCKoe IpUMeHeH e: BOZAOMET, KOTIEp, MPY>KUHHBIM MUCTOJIET, IBU)KEHUe pakKeT.

Lemoncmpayuu

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOe JiBU)XeHMe.

[Tepexo MOTeHIMATBLHON SHEPTUU B KWHETUUECKYHO U 00paTHO.

YueHuueckull 3KcnepumeHm, 1a60pamopHble pabombi

W3yyeHue abCOMOTHO HEYTIPYTOTO YJapa C TOMOIIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

Wccnenoranuie cBsI3u pabOThI CUJTBI C U3MEHEeHHEeM MeXaHWUeCKOoW YHepruM Tejla Ha TIpUMepe pacTshKeHUsI pe3HOBOTO JKT'yTa.

Pa3pen 3. MonekynsipHasi pu3nka ¥ TepMo/JUHAMHUKA

Tema 1. OcHO8bI MO1€EKYASIPHO-KUHemMu4YecKol meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKY/IIPHO-KMHEeTHUEeCKOM TeOpHU U X OnbITHOe 0bocHOBaHMe. bpoyHoBCKoe fBmkeHue. Juddysus. Xapakrep
JBWKEHUs] U B3aUMO/IEHCTBUS YAaCTHL] BeljecTBa. Mogenu CTPOeHUsI Ta3oB, >KUAKOCTeH W TBEPABIX Tea W OOBsICHEHWe CBOMCTB Bel[ecTBa Ha
OCHOBe 3THUX Mogenield. Macca u pa3mepsl MonekyJ1. KommuectBo Berectsa. IloctosiHHass ABorazpo.

TernsioBoe paBHOBecHe. TemriepaTypa U eé usMmepenue. Illkana temriepatyp Llenbcust.

Mogens uzeanbHOro raza. OCHOBHOe ypaBHeHHe MOJIeKY/IIpPHO-KMHETHYeCKON Teopur HzeaabHOro ra3a. AOGCOMOTHasi TemMriepaTypa Kak
Mepa CpeJHell KHWHETHMYeCKOW SHepruu TeIVIOBOro ABWkKeHUs dactul rasa. lllkana temmnepatyp KenbBuHa. 'a30Bble 3aKOHBL. YpaBHEHHE



MengeneeBa—Knaneiipona. 3akoH [lanbToHa. M3ompoiiecckl B HjeasbHOM ra3e C TIOCTOSIHHBIM KOJIMUeCTBOM BelecTBa. ['padumueckoe
npe/icTaB/IeHre H30IIPOLIeCCOB: U30TepMa, M30X0pa, u3o0bapa.

TexHUYeCKHe yCTPOMCTBA U TIPaKTUUeCKOe MpUMeHeHHe: TepMoMeTp, 6apomeTp.

Llemoncmpayuu

OmnbIThI, JOKa3bIBaIOLMe AUCKPETHOE CTPOeHMe BellleCcTBa, (PoTorpauu MoJieKyJ1 OpraHuuecKux COeJMHeHU.

OnbITel 110 AUdPY31n KUAKOCTEH U ra3oB.

Mopenb GpOYHOBCKOTO [IBIKEHUSI.

Mogpesns oneita IlITepHa.

OnbIThl, JOKa3bIBalOLIMe CyllleCTBOBaHUE MeKMOJIEKY/ISIPHOTO B3aMO/IeHCTBYSI.

Mogensb, WTIOCTPUPYIOLAs MPUPOAY AaB/eHHs ra3a Ha CTeHKH COCyZa.

OnbIThI, UTIOCTPUPYIOLIME YPaBHEHHE COCTOSTHUS U/lealbHOTO ra3a, U30IpOoLIeCChl.

YueHnuueckuli sKcnepumeHm, 1abopamopHble pabombl

OripefiesieHrie MacChl BO3ZlyXa B K/IaCCHOM KOMHaTe Ha OCHOBe M3MepeHUi 06b8Ma KOMHaTBhI, [IaB/IeHHs1 U TeMIlepaTypbl BO3/lyXa B Hell.

WccnenoBanye 3aBUCMMOCTY MeX/y ITapaMeTpaMy COCTOSIHUS pa3pe)XeHHOro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepmoavHaMuUecKasi cucTeMa. BHyTpeHHsisl SHePrusi TePMOJUHAMHUECKON CUCTeMbI U CIOCOOBI eé n3MeHeHHsi. KomyecTBO TemsoTsl U
paboTa. BHyTpeHHsIs SHeprusi OJHOATOMHOT'O M/lea/lbHOTO ra3a. Buapl Teronepesaun: TeIUIONPOBOJHOCTb, KOHBEKLMS, U3TyueHe. Y ie/ibHast
TeIJI0EMKOCTh BelllecTBa. KoMuecTBO TemIoThl NIPU TeIionepesayve.

[Tousitve 06 aguabatHOM rporiecce. IlepBbIii 3aKOH TepMOJWHAMUKH. [IpuMeHeHUe TepBOro 3aKOHa TEePMOAMHAMUKU K H30TMPOL[ecCaM.
I'padmueckast uHTepripetalysi paboThI rasa.

Bropoii 3akoH TepMoarHaMUKU. HeobpaTMMOCTE MpOL|eCCcOB B TIPUPO/IE.

TennoBble MamMHbl. [IpUHLUTBI AeHCTBUS TerIoBbIX MalivH. [Ipeobpa3oBaHus SHePrUy B TENJIOBBIX MalivHaxX. KosdduimeHT none3Horo
JelicTBUs TeryioBor MammHbl. Lukn KapHo 1 ero Ko3d¢uiieHT moie3Horo eicTBuUs. DKOIOrHueckrie po0sieMbl TeTI09HepreTUKH.

TexHUYecKre yCTPOMCTBA U TIPaKTUUECKOe NTPYMeHeHHe: IBUTaTe/lb BHYTPEHHEr0 CropaHusi, ObITOBOM X0/IOJU/TbHUK, KOHWULIMOHEP.

LemoHcmpayuu

V3meHeHWe BHyTpeHHell SHEeprud Tejla TP COBepIIeHWW pabOoThI: BbUIET TPOOKKM W3 OYTBUIKM TOJ [eMCTBHEM CXKAaTOro BO37AyXa,
HarpeBaHue 3¢vpa B JTaTyHHOU TPyOKe MyTéM TpeHUsl (BUe01eMOHCTPAaLus).

V3MeHeHVie BHYTpeHHeH 3Hepruu (TeMriepaTypbl) Tejla Mpy Teryionepezaue.

OrmbIT N0 afabaTHOMY pacIIMpeHHI0 Bo3/lyXa (OIBIT C BO3/YILIHbIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTaTe sl BHYyTPEHHEr0 CTOPaHusl, pEaKTUBHOT'O [IBUTaTeJIsl.



YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3mepeHue yzie/IbHOU TeNI08MKOCTH.

Tema 3. Aepecamnble cocmosiHus 8eujecmea. Dazoenle nepexoodni

[Tapoobpa3zoBaHue W KOHAeHcalusi. VIcriapeHue W KureHue. AOCO/IIOTHasi U OTHOCUTe/IbHasl BA’KHOCTh BO3JyXa. HachblllleHHbIN map.
Y nenbHas Tersiota mapoobpa3oBaHusi. 3aBUCUMOCTb TeMITePaTyphl KATIEHUS OT JaB/IeHUS.

TBéppoe Teno. Kpucraniueckue U amopdHble Tesa. AHU30TPOIHS CBOMCTB KpUCTa/IOB. JKuaKre KpucTaiibl. CoBpeMeHHbIe MaTepuaibl.
[TnaBneHye U KpUCTA/UTA3aLUs. Y Ie/ibHasl TeTuioTa TuiaBieHus. Cyommariys.

YpaBHeHue TeryioBoro banaHca.

TexHUUYecKue yCTPOWMCTBA U MPaKTUUeCKOe NpYMeHeHue: TUIPOMeTP U NCUXPOMeTp, KalopUMeTp, TEXHOJIOTHUY TI0JIyUYeHUs] COBPEMEeHHBIX
MaTepHasoB, B TOM YMC/Ie HAHOMAaTepUaioB, U HAHOTEXHOJIOTUH.

JemoHcmpayuu

CBoliCTBa HACBIILIEHHBIX T1ApOB.

KureHve npy NOHWKEHHOM [|aB/IeHUM.

CriocobbI M3MepeHHs BITaKHOCTH.

HabnroseHye HarpeBaHUs 1 TUIaB/IeHHsT KPUCTA/IJTAUECKOTO BelllecTBa.

JeMOoHCTpaLys KpUCTalIoB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3MepeHne OTHOCHUTENBHOM BIa)XKHOCTH BO3/yXa.

Pa3pen 4. dneKTpogiHaMHKa

Tema 1. Dnekmpocmamuka

OnekTpu3alus Tes. JeKTpUuecKui 3apsii. /JIBa BUJa 3/1eKTpUUecKUx 3apsfoB. [IpOBOAHUKY, JU3/I€KTPUKUA U TOMYNPOBOJAHUKU. 3aKOH
COXpaHeHUs 37IeKTPUUeCKOro 3apsija.

Bsaumogencrsue 3apsanoB. 3akoH KynoHa. ToueuHblM 3/1eKTpUUYeCKUM 3apsf. OJeKTpudeckoe rosie. Hanpsok€HHOCTB 371eKTpUYecKoro
nosisl. IIpyHLMI Cynepno3uLvy 31eKTpUYecKux rnosed. JIMHUY HanpspkEHHOCTY 3/1IeKTPUYECKOro IOJIS.

Pabora cun snekrpocratiuueckoro mnoss. IloteHipan. Pa3HocTs nmoteHruanoB. [IpOBOAHUKY U JU3IEKTPUKA B 3JIEKTPOCTAaTUYECKOM TI0JIe.
[vsnekTpuyeckasi IPOHULIAEMOCTb.

O/1eKTpoéMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTD IIJIOCKOT0 KOHZLeHCaTopa. JHeprus 3apskKeHHOro KOHZieHcaTopa.

TexHWuyecKue yCTPOMCTBA W MpaKTAYeCKoe TIPUMeHeHHe: 3JIeKTPOCKOI, 3/eKTPOMETP, 3/eKTpOCTaTUuecKas 3alljuTa, 3a3eMJeHHue
3J1IeKTPONPHUO0POB, KOHZIEHCATOP, KOMMPOBAJIBHBIN arrapar, CTPYHHbIHN PUHTED.



LemoHcmpayuu

YCTpOMCTBO ¥ PUHLIMII A€ CTBUS 37IeKTPOMETpa.

B3aumogenicTBre Ha31eKTPU30BaHHBIX Tel.

OJIeKTpUYeCKOe T10J1e 3apsUKeHHBIX TeJl.

[IpoBOHMKY B 371eKTPOCTaTUYECKOM I10JIe.

DJIEKTPOCTaTAUeCKast 3alljuTa.

[V31eKTPUKHU B 3/1EKTPOCTATUUECKOM I1071€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJeHCAatopa OT TIUIOLaAM IUJIaCTHMH, PACCTOSIHUS MeXJy HUMH W JU3JIeKTPUUeCKOU
TIPOHULIAEMOCTH.

OHeprus 3apsbKeHHOr0 KOHZeHcaTopa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

N3mepeHue 3/1eKTPOEMKOCTH KOHZEHCATOopa.

Tema 2. ITocmosiHHbIll 31eKmpuueckutll mok. ToKu @ pazauuHbIx cpedax

ONeKTpUUeCKHi TOK. Y C/IOBUS CylLleCTBOBaHUS 3/1IeKTpUUecKoro Toka. Microunvku Toka. Cua Toka. [1oCTOsIHHBINM TOK.

Harnpspkenue. 3akoH Oma /111 ydacTKa Lielu.

OJIeKTpUYeCKOe COMPOTUB/IEHUE. Y[le/ibHOe COIMpOTHB/IeHWe BewlecTBa. llocsefgoBaTenbHOe, MapasienbHOe, CMeLIaHHOe COeJWHEHUe
IIPOBO/IHUKOB.

PaboTa 3nekTprueckoro Toka. 3akoH /xoyssi—JIeHiia. MOIHOCTb 3/IEKTPUUYECKOTO TOKa.

ONeKTPOABWXKYILlas Chjla U BHyTPeHHee COINpPOTHBJ/IEHME MCTOYHMKA TOKa. 3akoH Oma [/1s1 MOHOM (3aMKHYTOM) 3/IEKTPUUECKOM LierH.
Kopotkoe 3aMbIkaHue.

OJIeKTPOHHAs TIPOBOAUMOCTh TBEP/ABIX META/JIOB. 3aBUCMMOCTh COTIPOTUB/IEHUS] META/VIOB OT Temrepatypbl. CBepXIIpOBOJAUMOCTb.

OneKTpUUecKri TOK B BaKkyyMe. CBOMCTBA 3/1EKTPOHHBIX MTyUKOB.

[MonyripoBogHuku. CoOCTBeHHasi W TPUMeCHasi TPOBOAMMOCTh TOYyTPOBOAHUKOB. CBOMCTBa p-n-Tiepexoza. I[1oyrpoBOAHUKOBBIE
TIpHUOOPBHI.

ONeKTpUUYeCKri TOK B paCTBOpax U paclilaBax 3/1eKTPOUTOB. DeKTPOIUTAYeCKas AUCCOLMALUs. DJIeKTPOJIUS.

OneKTpUuecKri TOK B razax. CaMmoCTOSTe/IbHbIA ¥ HECAMOCTOATe/TbHbINA pa3pss. Mosnus. [1nasma.

TexHWuyecKue yCTPOMCTBA M MpaKTHYeCKoe NpPUMEHEeHWe: aMIepMeTp, BOJIbTMETD, peocTaT, UCTOUHMKU TOKa, 3JeKTpOHarpeBaTesbHble
npubOpbI,  37IeKTPOOCBETUTE/IbHbIE  TIPUOOPHI, TEePMOMETpP COMNPOTHB/IEHUs, BaKyyMHbIA [H0Jl, TePMUCTOPbl U  (POTOPE3UCTOPHI,
T0JIyTIPOBO/JHUKOBBIN [IU0/I, Ta/lbBaHUKA.

Lemoncmpayuu



M3MepeHuUe CUJIbl TOKA U HaMpPSHKEHUS].

3aBHCUMOCTb COTIPOTHUBJIEHUS LIWJIMHAPUYECKUX MTPOBOJHUKOB OT JI/IUHBI, TUIOIIA/IN MOTIePeUHOro CeUeHUs U MaTepuara.

CMelIaHHOE COeJUHEeHHe TIPOBO/IHUKOB.

[TpsiMoe U3MepeHUe MeKTPOABIKYIIeH Crbl. KOpOTKOe 3aMbIKaHKe rajlbBAHMUECKOT0 37IEMEHTA U OLIeHKA BHYTPEHHEr0 COMPOTHBIIEHHS.

3aBHCHUMOCTH COTIPOTHBJIEHHUSI META/JIOB OT TeMITepaTyphl.

ITpoBOAMIMOCTB 3J/IEKTPOJTUTOB.

VICKpOBO¥i pa3psiJ ¥ POBOAUMOCTD BO3ZyXa.

OJHOCTOPOHHSIS TPOBOJUMOCTb AUO/A.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

M3yueHre CMeIlIaHHOTO COe/IMHEHHST Pe3UCTOPOB.

V3mepeHue 37eKTPOBIKYILeH CH/IbI HCTOUHHKA TOKA M €r0 BHYTPEHHET0 COMPOTUB/IEHUSL.

HabntoieHue 31eKTposu3a.

MexnpeagMeTHbIE CBA3U

N3yueHne Kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTB/ISIETCS C YUETOM COJlep>KaTelbHBIX MEXKIPeJMeTHBIX CBsi3ell C KypcaMu
MaTeMaTUKH, OUOJIOTHUH, XUMUH, Teorpaduul U TeXHOIOTHH.

MedicnpedmemHble noHsimusi, CBsi3aHHbIE C W3yYeHWEM METO/IOB HAay4YHOTO IO3HaHWs: sIBJieHWe, HayuHbIl (akT, TUmoTesa, (usryeckas
BeJIMUMHA, 3aKOH, Teopusi, Hab/Iro/ieHre, SKCIIepUMeHT, MOZie/TMPOBaHKe, MO/leJlb, U3MepeHHe.

Mamemamuka: pelieHre CUCTeMbI YPaBHEHUH, TUHeHHasi GyHKLWs, rapabosia, rurnepbosia, ux rpauky U CBOWCTBA, TPUTOHOMETPUUYECKHEe
(GYHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKECTBO, BEKTOPbI M MX MPOEKIMHM Ha OCH KOOP[WHAT,
CJ/I0)KeHHe BEKTOPOB.

Buonoeus: MexaHWuecKoe IBIDKeHHWe B JKUBOW TIpHpoZe, AUGQY3Hs, 0CMOC, Teljio00MeH >KMBBIX OPraHU3MOB (BH/IbI TeIIorepesayd,
TEIIOBOe PaBHOBECHeE), IeKTPUUeCKHe SIB/IeHHS B )KUBOU MTPUPO/IE.

Xumusi: TUCKpPeTHOe CTPOeHHe BelecTBa, CTPOEHHMEe aTOMOB M MOJIEKYJ/I, MOJIb BeIleCTBa, MOJISIPHasi Macca, TelJIOBble CBOMCTBA TBEP/BIX
TeJI, )KUIKOCTeH ¥ Ta30B, 3JIEKTPUUECKHe CBOWCTBA METAJJIOB, 3JIEKTPOJTUTHYECKAs JUCCOL[UALIVS, Fa/TbBaHUKA.

T'eoepachusi: Bna>xHOCTH BO37yXa, BeTPbl, DapoMeTp, TepMOMETp.

TexHonozus: Tipeobpa3oBaHUe [BMKEHUM C MCTIO/Ib30BaHUEM MEXaHM3MOB, YUET TPEHUSI B TEXHUKE, MOALIUITHUKY, UCTI0/Ib30BaHUE 3aKOHA
COXpaHeHHs UMITy/IbCa B TEXHUKe (pakeTa, BOJOMET U IPYTHe), JABUTaTe/lb BHYTPEHHEr0 CropaHusi, apoBasi TypOuHa, ObITOBOM XOJIO[MU/TbHUK,
KOH/IULIMOHED, TeXHOJIOTMU TIO/IyUeHHsi COBPEMEHHBbIX MaTepHa/ioB, B TOM UKMC/e€ HaHOMATepHasOB, U HAHOTEXHOJIOTHHU, 3/I€KTPOCTaTHUeCKast
3alliTa, 3a3eMJIeHHe 3JIeKTPOIPUOOpPOB, KCePOKC, CTPYWHBIN NMPUHTEpP, 3JIeKTPOHArpeBaTesbHbIe NPUOOPHI, /1eKTPOOCBETUTEIbHBIE MPHUOOPEI,
rajibBaHHKa.



11 K/ITACC

Pa3pen 4. dneKTpoiHaMHKa

Tema 3. MazHumHoe nose. 3/1eKMpoMazHUMHAs1 UHOyKyus

[TocTosiHHbIe MarHUThl. B3auMofelicTBHMe TOCTOSIHHBIX MarHUTOB. MarHutHoe 1iosie. BeKTop MarHUTHOM WHAYKUWHW. [IpyHIun
CyTepIiO3ULIMM MarHUTHBIX MOJ1e. JINHWY MarHUTHOM MHAYKLMU. KapTuHa TMHUM MarHUTHOM MHAYKLMY T10JI IOCTOSTHHBIX MarHUTOB.

MarsuTHOe Mojie NMpOBOJHMKA C TOKOM. KapTWHa NMHMM WMHAYKLUM MarHUTHOTO MOJIS1 JJIMHHOTO MPSMOrO MPOBOJHUKA Y 3aMKHYTOTO
KOJIbL[€BOT'0 MPOBO/IHUKA, KaTyIIKu ¢ TOKOM. OnbIT JpcTea. B3anmoelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, eé MOZy/Ib M HarlpaBJ/ieHUe.

Cuna JlopeHria, eé MO/ly/ib ¥ HarpaB/ieHue. [BrKeHre 3apsDKeHHOM YacTHI[bl B OJJHOPOAHOM MarHUTHOM Tiojie. PaboTa cusbl JIopeHiia.

SIBneHue 3/1eKTPOMAarHWTHOM WHAYKIMU. [IOTOK BeKTOopa MarHUTHOW WHAYKUMWU. OJIeKTPOABWKYIAsi CWia WHAYKUUU. 3aKOH
3/1eKTPOMarHUTHOW MHAYKLMU Papajest.

BuxpeBoe ssekTpuueckoe rosie. OIeKTPOABWKYIAs CWIa WHIAYKUAA B TMPOBOJHUKE, ABWXKYILIEMCS IOCTyNaTeJbHO B OJHOPOAHOM
MarHuTHOM MoJIe.

ITpaBuio JleHua.

NHAyKTUBHOCTD. fIB/IeHMe CaMOMHAYKLMU. DJIeKTPOABWKYILAsA CHJla CAMOUHAYKLUH.

OHeprusi MarHUTHOI'O M0JI KaTyLIKU C TOKOM.

OJIEKTPOMAarH1THOe TIoJIe.

TexHUUecKre yCTPONCTBA U MpaKTUUeCKoe TMpUMeHeHWe: TOCTOSIHHble MarHUThl, 3/IeKTPOMarHUThl, 3J1eKTPO/[BUraTe/b, YCKOPUTEeIN
371eMeHTapHbIX YaCTHLl, UHAYKL[MOHHAS TeYb.

Lemoncmpayuu

OmeIT OpcTea.

OTK/IOHEHUEe 3JIEKTPOHHOTI'O MyYKa MarHUTHBIM T10JIEM.

JIMHUM UHAYKLIMU MarHUTHOT'O T10JIS.

B3aumogeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cuibl JIopeHLla Ha MOHBI 3/IEKTPOIUTA.

SIBneHue 3/1eKTPOMAarHUTHOW MHAYKLIUU.

ITpaBusno Jlenta.



3aBUCUMOCTb 3JIEKTPOABIIKYILEH CHATbI UHAYKLMU OT CKOPOCTH M3MEHEHUsI MarHUTHOTO MOTOKa.
SIBneHre caMOUHAYKLUH.

YueHuueckuli 5KcnepumeHm, 1a60pamopHble pabombi

N3yueHrie MarHUTHOTO T0JIs1 KQTYLIKU C TOKOM.

WccnenoBaHue 1eCTBUSI TTIOCTOSIHHOT'O MarHWTa Ha PaMKY C TOKOM.

VccnenoBanue siB/ieHUs 31eKTPOMAarHUTHOM MHAYKLIWH.

Pazpen 5. Kosied0aHus1 1 BOJTHBI

Tema 1. MexanuuecKue u 3/1eKIMpomMazHuUmMHble Ko/1e0aHus

KosnebatenbHasi cucrema. CBOOOAHbIE MexaHWYecKue KosiebaHus. ['apmoHMueckue komeOanusi. I[lepwoz, uactora, amrummrtyga U ¢asa
Kosiebanuii. TIpy>KWHHBI MasTHUK. MaTeMaTHueCcKuWil MasiTHAK. YpaBHeHHWe rapMOHMuUeckux KoseOaHuid. [IpeBpailjeHHe SHEpru Tpu
rapMOHUYECKHX KoeOaHUsIX.

KonebaTenbHelli KOHTYp. CBOOO/HBIE 37€KTPOMarHWTHbIE KojebaHUsi B HJeanbHOM KosiebaTeslbHOM KOHType. AHajorusi MeXAy
MeXaHW4YeCKUMHU U 371eKTPOMarHUTHBIMU KosiebaHussmu. @opmysia TomcoHa. 3aKOH cOXpaHeHUst SHEPIUU B U/iealbHOM KosiebaTesTbHOM KOHTYpe.

[pescTaBnieHre 0 3aTyxarwoUMx KonebaHUsX. BbIHyKJeHHble MexaHU4YecKre KosmeOaHus. Pe3oHaHC. BbIHY)K[eHHbIE 3/71€KTPOMarHWTHbIE
KoJsiebaHusl.

[TepemenHbIM TOK. CHHYCOW/A/IBHBIM NIePeMEeHHbI TOK. MOIIHOCTh NepeMeHHOro TOKa. AMIUIUTYHOe U [leMCTBYIOLllee 3HaueHue CHUJIbI
TOKa U HarpspKeHHUs..

Tpanchopmarop. ITpousBoacTBO, mepefaua U TIOTpeOeHWe 3/IEKTPUYECKOW SHEPrud. OKOJOTWYeCKHe PHUCKA TIPU TPOU3BO/CTBE
371eKTpo3Hepruv. KynbTypa 1cnosib30BaHus 3/1eKTPOSHEPrUy B TTOBCEIHEBHOM >KH3HU.

TexHUUecKue yCTpOWCTBA U NIPaKTUYeCKOe [PUMeHeHHe: 3/IeKTPUUeCKUi 3BOHOK, reHepaTop NepeMeHHOr0 TOKa, IMHUY 3J/1eKTporepesiay.

Lemoncmpayuu

WccnenoBanue napaMeTpoB KosiebaTebHOM crcTeMbl (TIPYKUHHBIN WM MaTeMaTHUYeCKU MasiTHUK).

HabnroseHue 3aTyxaromux KoebaHui.

WccnenoBaHve CBOMCTB BBIHYK/I€HHBIX KOe0aHUIA.

HabmtogeHve pe3oHaHca.

CB0OO/HBIE 3/IEKTPOMarHUTHbIE KOJie0aHusl.

Ocuy/niorpaMMel (3aBUCUMOCTU CHJIBI TOKA Y HAIPSDKEHUsT OT BpeMeHHU) J1/1s1 37IeKTPOMarHUTHBIX KoeOaHUH.

Pe3oHaHC npu nocsiefioBaTe/IbHOM COeZIMHEHUU Pe3UCTOpa, KaTyIIKU MHAYKTUBHOCTH U KOH/leHCcaTopa.

Mogjenb TMHUM 3/1eKTporiepeaun.



YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

WccnenoBaHve 3aBUCUMOCTH TIepHOZA MasibIX KojiebaHUi rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl TPy3a.

WccnenoBaHue nepeMeHHOr0 TOKA B LelH U3 110C/Iej0BaTe/IbHO COeJMHEHHBIX KOH/IeHCAaTopa, KaTyLLUKU U pe3ucTopa.

Tema 2. MexaHuueckue u 3/1eKMpoMAazHUMHble 80/Hbl

MexaHuueckue BOJIHBI, yCI0BUs pacripoctpaHeHus. [lepuog. CKOpoCTb pacrnpocTpaHeHusl U [jIMHA BOJIHBL [lomepeunble U MpoOJOJIbHBIE
BOJIHBL. VIHTep(depeHLMs U JudpaKLiys MeXaHUueCK1uX BOJIH.

3Byk. CKopocTh 3ByKa. ' poMKOCTh 3ByKa. Bricota ToHa. Tem0Op 3ByKa.

O/NeKTPOMarHUTHbIEe BOJHBI. Y CJIOBUS U3/TyUYeHUs 3/IeKTPOMarHATHLIX BOJIH. B3arMHas opreHTanus BekTopos E, B, V B anekTpomarHuTHOU
BosiHe. (CBOWMCTBA 5/IEKTPOMAarHUTHBIX BOJIH: OTpaKeHWe, TIpelloM/ieHWe, Tossipu3auysi, pAudpaxkuus, uHTepdepeHius. CKOpoOCTb
3/IeKTPOMAarHUTHBIX BOJIH.

[ITkasia 371eKTPOMAarHUTHBIX BOJTH. [IpriMeHeHre 37IeKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHLMIIBI pafyOCBSA3U U TesleBUeHUs. Pajronokanusi.

O/neKTpOMarHWTHOe 3arpsi3HeHNe OKpY Katollleld cpefibl.

TexHHUUeckue yCTPOMCTBA U IpakTUUYeCKOe IMPUMeHeHHe: My3blKajbHble WHCTPYMEHTHI, YJ/IbTpa3ByKOBas JMarHOCTUKA B TeXHUKe U
Me/lML{MHe, pajap, paJiuONpUEMHIK, TeJleBU30p, aHTeHHa, TejaegoH, CBY-neus.

LemoHcmpayuu

O6pa3oBaHue 1 pacrpoCTpaHeHHe TIOTiepeyuHbIX U MPO/I0/IbHBIX BOJTH.

Kosebmolrieecst Teio Kak UCTOUHMK 3BYKa.

HabntoeHre oTpakeHusi U TpeJIoM/IeHHs MeXaHUUeCKUX BOJIH.

Habnonenue natepdepeHiun U Audpakiiui MeXxaHuueCKHUX BOJIH.

3BYKOBOM pe30HaHC.

HabnrofeHre CBs31 TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTY/[0M M YaCTOTOMN KonebaHuil.

VccefoBaHe CBOWCTB 3/1eKTPOMAarHUTHBIX BOJH: OTpaykeHue, IpejioM/IeHue, NoJsipu3anys, Audpakiys, MHTep(epeHLIsl.

Tema 3. Onmuka

I'eomeTprueckas onrtvka. [IpsamosmHeliHOe pacripocTpaHeHHe CBeTa B O4HOPOAHOU cpefie. JIyu cBeta. ToueuHbI HCTOUHMK CBeTa.

OtpakeHue cBeTa. 3aKOHBI OTPaKeHUs cBeTa. [locTpoeHre n300paXkeHHH B TUIOCKOM 3epKarie.

[TpenomneHue cBeTa. 3aKOHBI TpelOMJIeHUsT CBeTa. AOCOMIOTHBIA TOKa3aTenb TMperomsieHus. [lolHoe BHYTpeHHee OTpakeHue.
[IpesenbHbBIN YroJ OJHOTO BHYTPEHHEr0 OTPakeHUs.

Hucnepcusi ceta. C/I0XKHBIN cocTaB 6esioro cBeta. LIBeT.



Cobuparoliiie ¥ paccewBaroiue JUH3bL. ToHKas mH3a. DOKycHOe pacCTOssHMe W ONTHUYecKas CHUla TOHKOW JMH3bL [TocTpoeHue
n300pa>keHn B COOMPAIOIIMX U pacCerBaroIMX rH3ax. DopMyria TOHKOM JIMH3BL. Y BeuueHne, JaBaeMoe JIMH30H.

[Tpesensl NpUMEHMMOCTHU F€OMeTPUUeCKOM OITHKH.

BonHoBast ontuka. VHtepdepeHuusi cBera. KorepeHTHble WCTOUYHHKWA. YCJIOBUS HaO/MO/eHUsT MakCUMyMOB M MHWHHMYMOB B
VHTep(epeHIIMOHHON KapTHHE OT JABYX CUH(Aa3HbIX KOTePeHTHbIX NCTOUHUKOB.

Oudpakius ceeta. AudpakijuoHHas peliéTka. ¥ cjioBre Hab/0jeHUs TJIaBHBIX MaKCUMYMOB TIPH TIa/[eHM MOHOXPOMAaTHUeCKOro CBeTa Ha
IU(PPaKLMOHHYHO PelléTKY.

ITonspusaius ceera.

TexHuueckue yCTpPONCTBA M TpakTHYeCcKoe INpHUMeHeHWe: OYKH, Jiymna, (hoToammapar, MPOeKLMOHHBIA arrapar, MUKPOCKOI, TeecKorl,
BOJIOKOHHAsI ONTHKA, AU(paKLMOHHasH pelléTKa, MOoJIsIPOU.

JemoHcmpayuu

[TpsiMosivHeHOe pacrpocTpaHeHue, OTpaXKeHue U rpeyioMsieHue cBeta. OnTryeckue prUOOPHI.

[TonHOE BHyTpeHHee oTpakeHue. MoJesib CBEeTOBOJA.

Vccnemoranrie CBONCTB M300paykeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TeJIecKora.

Habnromenue natepdepeHIuu cBeTa.

Habmogenve nudpakimu cBeta.

HabmtogeHue aucriepcuu cBeta.

[TosyueHue crieKTpa C MOMOILBIO TPU3MBI.

[TonyueHue crieKTpa C MOMOILBIO JU(PAKLMOHHOMN PeLIETKY.

HabnromeHue rnosisipu3aiiyiy CBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHne nokasaressi mpeioM/IeHUs CTeK/Ia.

WccnenoBanvie CBOMCTB M300paykeHNUH B JIMH3AX.

Habmrogenue aucrepcuu cBeta.

Pa3zgen 6. OcHOBBI cieia/IbHOU TEOPUM OTHOCHTE/TbHOCTH
['paHuLIbl TIPUMEHHMMOCTH KJ/IaCCUUeCKOW MeXaHWKM. [locTynaThkl creljyajbHOM TeOpUM OTHOCHUTeTbHOCTH: WHBAPUAHTHOCTH MOAYJIS
CKOPOCTH CBeTa B BaKyyMe, MPUHLIUIT OTHOCUTE/IbHOCTH DUHILITeHHaA.
OTHOCUTENLHOCTb OZJHOBPEMEHHOCTH. 3aMe/ljieHrie BpeMeHU U COKpallieHue JIJIMHBI.



OHeprusi U UMIYJIbC PeISTUBUCTCKOW YaCTHULbI.
CBsi3b MaCChl C 3HEpryel ¥ UMITY/IbCOM PeISITUBUCTCKON YaCTHUL[bl. DHEPTrHsl MOKOSI.

Pa3pen 7. KBanToBas ¢usmnka

Tema 1. D1emeHmMbI KBAHMOGOU ONMUKU

@otonbl. Dopmyna [11aHKa CBsi3u SHEPTUM (POTOHA C er0 YaCTOTON. DHEeprusi U UMITyJ/IbC (DOTOHA.

OtkpeITHe U ucciefoBaHue (potosddexra. OnbiTel A. I'. CroseToBa. 3akoHb! PoTo3¢deKTa. YpaBHeHHe DWHIITelHA /1 (HoTo3(QdeKTa.
«Kpachas rpanutja» dotosddekra.

Haenenue cBeta. Omeite I1. H. Jlebenesa.

XyMUUeCKoe [IeliCTBUe CBeTa.

TexHUUECKHe YCTPOWCTBA U MTPAKTUUYEeCKOe NMpUMeHeHHe: (hoTosieMeHT, hoToaTurK, COTHeUHast OaTtapesi, CBeTOAUO/I.

Llemoncmpayuu

®oT1o3¢hPeKT Ha yCTaHOBKE C [UHKOBOM TIJITaCTUHOM.

WccnenoBaHue 3akOHOB BHelllHero ¢oto3ddexra.

Csetoauon.

ConneyHas baTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OrnbiThl Pe3epdopaa no paccesHuro o -uactuil. [lnaHeTapHasi Moziesib atroma. [loctynatel bopa. U3nyuenuve u
TOTJIoIeHUe (POTOHOB TIPU Mepexo/ie aToMa C OJJHOTO YPOBHsI SHePrUM Ha Jipyroul. Buzel criekTpoB. CieKTp YpOBHel 3Hepryuy aTomMa BO0po/ia.

BonHoBble cBoricTBa yactul. Bosnel ge Bporins. KopnyckynsipHo-BO/THOBOM Ayanu3m.

CroHTaHHOE U BbIHY>K/J|EHHOE U3/TyueHue.

TexHHUUeCcKre YCTPOMCTBa U MpaKTHYeCKoe NMPUMeHeHte: CrieKTpaibHbIN aHau3 (CreKTPOCKOI), jia3ep, KBAHTOBBIA KOMITbIOTED.

LemoHcmpayuu

Mogens onbita Pesepdopga.

Onpegenenye [JIMHBI BOJIHBI J1a3epa.

HabroieHye TUHeMUaThIX CIIEKTPOB HU3/TyUEeHUSI.

Jlazep.

YueHuueckuli 5KcnepumeHm, 1abopamopHble pabombl

HabnroseHye TMHeYaToro CriekTpa.

Tema 3. AmomHoe s10po



OKCIeprMeHTHI, /J0Ka3bIBaroLe CJI0XKHOCTh CTpoeHUs siipa. OTKpbITHe pafiioakTUBHOCTU. OnbIThl Pe3epdop/a no onpeseneHrto coctaBa
paJvoakTUBHOTO U3myueHusi. CBoicTBa anb(da-, beta-, ramMmma-u3nydyeHusi. BiusiHue parioaKTUBHOCTH Ha JKMBbIe OPTaHU3MBI.

OTKpbITHE MPOTOHA U HeliTpoHa. Hyk/oHHast Moziesnib siipa [efizenO0epra—lBaHeHko. 3apsj sapa. MaccoBoe uMcio sizipa. V30TorbI.

Anbda-pacriazi. D7eKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydeHue. 3aKOH paZIMOaKTUBHOTO pacraja.

OHeprus CBsI3U HYKJIOHOB B sifipe. SnepHble cuibl. [JedekT Maccel siapa.

AnepHbie peakiuu. [lesieHre U CUHTE3 sifiep.

SinepHbiii peakrop. TepmosiziepHblii cuHTe3. IIpobsieMbl M TEpPCTIeKTHBBI SIIEPDHOM SHEPreTHKH. OKOJOTWYecKHe acIeKThbl si/jepHOM
SHepreTHKU.

OnemeHTapHble YacTuLbl. OTKpBITHE O3UTPOHA.

MeTo/b1 HaO/TFOIEHUSI U PETUCTPALIMM JIeMeHTapHbBIX YaCTHL].

dyHaameHTaIbHbIEe B3auMoZencTBUs. EAMHCTBO (pM3nuecKoi KapTHHBI MUpa.

TexHUUeCKHe yCTPOWCTBa U MPaKTUUYeCcKoe MpUMeHeHue: J03UMeTp, KaMepa BuibcoHa, sifiepHbIii peakTop, aToMHast 6omba.

Llemoncmpayuu

CyYéTurK MOHU3UPYIOLLIUX YaCTHL.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi

ViccenoBanye TpeKOB YacTUL] (TI0 TOTOBBIM (oTOrpadusim).

Pa3pen 8. Dy1eMeHThI aCTPOHOMMH U acTpPopu3uKU

Jraribl pasBUTHs aCTpOHOMMUU. [IprKiiaHOe U MUPOBO33peHueCcKoe 3HaueHre aCTpPOHOMMH.

Buyg 3Bé3gHoro Heba. Co3Be3usi, sipKue 3BE3/bI, MIaHeThl, UX BUIUMOE JIBIKEHHUe.

ConHeyHas cucrema.

CosHue. ConHeyHasi akKTUBHOCTb. WMcTouHuwK »sHeprur ConHI@ W 3BE37. 3BE3/Abl, WX OCHOBHbIE XapaKTePUCTUKHU. [Irarpamma
«CMeKTPa/JbHbIA KIaCC — CBETUMOCTBb». 3BE3/lbl [JIaBHOU IOC/Ie/0BaTe/bHOCTH. 3aBUCHMOCTb «MacCa — CBETUMOCTb» [Jig 3BE3[ T1aBHOM
roc/ieJoBaTe/IbHOCTH. BHyTpeHHee cTpoeHue 3Bé371. COBpeMeHHbIe Mpe/CTaB/IeHHs O MPOMCXOXKJAeHWH M 5Boyonuu CosiHLia U 3BE3[. JTaribl
JKU3HU 3BE3I.

Mneunsiii [TyTh — Hama ["anaktuka. [Tonoxenue v gBrkeHre CosHua B ["asaktvike. Tumbl ranakTuk. PaguoranakTiku U KBa3apbl. UEpHbie
JbIPBI B siZIpax raaakTK.

Bcenennas. Pacivipenve BeenenHoii. 3akoH Xa66s1a. Pa3beranue ranaktuk. Teopusi Bosbiiioro B3peiBa. PelikToBOe U3nyueHue.

MacirabHasi cTpykTypa BeeneHHol. MeTaraiakTHKa.

Hepetéxubie mpo6ieMbl aCTPOHOMUH.



YueHuueckue Hab0OeHust

HabmtofeHnsi HeBOOPYKEHHBIM TJ1a30M C WCIO/b30BaHWEM KOMIBIOTEDHBIX TIPUIOXKEHHWN JIJIsi OTIpejie/ieHusl TIOJI0XKeHUsT HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE cO3Be3/usi CeBepHOTO TMOJyIIapys U SIPKHe 3BE3/bI.

Habsroenusi B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O06o0Iariee NOBTOpeHUe

Ponb pu3MKM U aCTPOHOMHUU B S5KOHOMHYECKOM, TeXHOJIOTMUeCKOW, COljMa/bHOM W 3TUUeCcKou cdepax [lesaTe/TbHOCTH uesioBeKa, pob U
MecTOo (U3MKU M aCTPOHOMMU B COBpPEMEHHOW HAay4yHOM KapTHHEe Mupa, pojb (u3nueckod Teopud B (DOPMUPOBAHUM TIpe/CTaBIeHUNA O
(hu3nyeckoit KapTUHe MUPa, MeCTo (hHM3MUeCKON KapTHHBI MUpa B 00IIeM Psily COBPeMEHHBIX eCTeCTBeHHO-HayUHbBIX MPe/ICTaB/IEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBA3U

N3yuenue Kypca ¢pusmrku 6a30Boro ypoBHsi B 11 Kjacce OCyIIeCTB/ISIETCS C YUETOM COJiep>KaTeTbHbIX MEXKITPeJAMEeTHBIX CBsi3el ¢ Kypcamu
MaTeMaTHKH, OMOJIOTHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

MesicnpeomemHble noHAmus, CBSI3aHHbIE C U3yUYEeHHMEM METO/I0B Hay4yHOIO TO3HAaHWS: SIBJIeHWe, HayuHbld (PakT, rumnoresa, (usnueckas
BeJIMUMHA, 3aKOH, Teopusi, Ha0O/MojeHe, SKCTIepUMEeHT, MO/le/TMPOBaHue, MO/le/lb, U3MepeHHe.

Mamemamuka: pelieHWe CUCTeMbl YpaBHEHMWM, TpPUTrOHOMeTpuueckhe GYHKIMU: CHUHYC, KOCHMHYC, TaHTeHC, KOTaHr'eHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXKJeCTBO, BEKTOPbI M MX TMPOEKLIMA Ha OCU KOOPJAMHAT, C/0)KeHUe BEeKTOPOB, MPOU3BOJHbIE 37eMeHTapHbIX (YHKIUH,
TIPU3HAKU TI0[J00Ms TPeyTO/IbHUKOB, OTIpe/ie/ieHre TUIONaId TUIOCKUX (GUryp v 06béma TeJl.

Buonoeusi: 3neKTpuuecKre SIBJIeHUs B )KUBOW TIpUPOJie, KoseOaTenbHbIE JBWKEHUS B JXUBOW TPUPO/ie, ONMTUUYECKHUE SIBJIEHUSI B >KUBOU
NIpUpoJie, AeUCTBYe PaJiialiii Ha )KUBble OPraHU3MBI.

Xumusi: cTpoeHWe aTOMOB M MOJIEKYJI, KPUCTa/UTHUecKasi CTPYKTypa TBEDIBIX TeJl, MeXaHU3Mbl 00pa30BaHUsl KPUCTA/UTMUECKON PeIéTKH,
CHeKTPaJIbHbINA aHaIu3.

TI'eoepausi: marHUTHBIE N0JIIOCA 3eMIIH, 3a7Ie’Kh MarHUTHBIX Py, (OTOChEMKA 3eMHOM TOBEPXHOCTH, TNpe/icKa3aHue 3eMJIeTPSICeHUM.

TexHon02usA: TUHUM 3/1EKTpOIepe/jay, TeHepaToOp MepeMeHHOro TOKa, 3J1eKTPO/IBUraTesb, UHAYKLMOHHAS Teyb, pajiap, paJvuONpUEMHUK,
TeJIeBU30D, aHTeHHa, TesieoH, CBU-Tieus, MpOeKIIMOHHBIN armapaT, BOJIOKOHHAs ONITUKA, COJTHeuHast OaTapes..



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBI II0 ®U3BUKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30OBAHUA

OcBoenue yuebHoro rpeaMeta «Pur3nka» Ha YpoBHe cpefiHero obiiero oopa3oBanust (0a30BbIi YPOBEHB) [JO/HKHO 00eCreUnTh JOCTIKEHHEe
C/IeIYIOIIMX JTMUHOCTHBIX, METANpPeIMETHBIX U TIPeIMETHBIX 00pa30BaTe/IbHBIX Pe3yJ/IbTaTOB.

JINUHOCTHBIE PE3YJ/IBTATbBI

JINUHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOro mpeaMera «®du3nKa» [O/DKHBI OTpPa)kaTh TOTOBHOCTb M CMOCOOHOCTh OOYYaroIMXCst
PYKOBOJCTBOBaThCsl C(OPMHUPOBAaHHOM BHYTPEHHEeH MO3ULMeill JIMYHOCTH, CUCTeMOW L[eHHOCTHBIX OpHEHTal[Wii, MO3UTUBHBIX BHYTPEHHUX
yOeXKeHui, COOTBeTCTBYIOIIMX TPAJULIMOHHBIM I[JeHHOCTSIM POCCHICKOTO OOIIeCTBa, paciivipeHte >KU3HEeHHOTO OTbITa U OTbITa AesATe/lbHOCTH B
TpoLjecce peanan3aljii OCHOBHBIX HallpaB/eHWH BOCIIUTATeIbHOM JeSTeJIbHOCTH, B TOM YMC/Ie B YaCTH:

1) rpa)KJaHCKOr0 BOCIIUTAHUS:

cpopMUPOBaHHOCTb I'PaKAAHCKOM MMO3ULIMY 00yuarolerocst Kak akTHBHOTO ¥ OTBETCTBEHHOTO UJleHa POCCHMMCKOro 0011ecTBa;

NIPUHSATHE TPaJULMOHHBIX 001jeue/ioBeYeCKUX TYMaHUCTUUECKUX U JIeMOKpaTHUYeCKHX 1JeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO JIeSITeIbHOCTh B MHTepecax rpakJaHCKOro 00I1lecTBa, y4yacTBOBaTh B CaMOYTIpaB/ieHHU B 0Opa3oBaTe/ibHOM
OpraHu3aLuy;

yMeHHe B3auMO/IeliCTBOBATh C COLIaIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLIMSIMU U Ha3HauUeHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOU J1eSITeJIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUA:

c(OpMHPOBaHHOCTb POCCUMCKOM TPa)k/JaHCKOM UIeHTUYHOCTH, TaTPUOTHU3Ma;

1LJleHHOCTHOE OTHOLIIeHHe K TOCYyapCTBEHHbIM CUMBOJIaM, JOCTM)KEHUSIM POCCUMCKUX YUHBIX B 00/1aCT (DM3UKU U TEXHUKY;

3) IyXOBHO-HPABCTBEHHOr'0 BOCIIUTAHMA:

Cc(pOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS1, 3STUYECKOr0 I10Be/IeHus;

CIIOCOOHOCTH OL|eHMBaTh CUTYALMIO U MPUHUMATh OCO3HAHHbIE PellleHNs], ODHeHTHPYSCh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U 1[eHHOCTH,
B TOM UYMCJIE B IeITeJIbBHOCTH yUEHOI0;

OCO3HaHHe JIMYHOT0 BK/1a/ia B IOCTPOeHKe YCTOHUMBOTo OyAyIiero;

4) 3cTeTHYECKOr0 BOCIUTAHMA:

3CTeTUYECKOe OTHOLIEHWE K MUPY, BK/IIOUasl 3CTETUKY HayUHOr0 TBOPUECTBa, MPUCYILLero (pr3nueckoi HaykKe;

5) TPy/10BOr'0 BOCIIUTAHUSA:



WHTepecC K pa3/MuHbIM chepam mpodeccoHanbHON AesTeTbHOCTH, B TOM UMC/ie CBSI3aHHBIM C (PU3MKOM U TeXHUKOW, yMeHUe COBepIliaTh
0CO3HaHHBIN BbIOOp Oyayiiel npodeccuu U peanu30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TI/IaHbl;

TOTOBHOCTB M CITOCOOHOCTBb K 00pa30BaHuI0 ¥ caM000pa30BaHui0 B 00/1acTu (DU3KKK Ha MPOTSHDKEHUU BCel >KH3HHU;

6) 3K0/I0rHuecKoro BOCIIUTaHHA:

c(OopMHUPOBAHHOCTh 3KOJIOTUYeCKOMN KYJIbTYDPbI, 0CO3HaHHe I7100a/bHOr0 XapaKTepa 3K0JI0rMueckux npobiem;

TIJIAHWPOBaHKe 1 OCYILlecTB/IeHUe [1eliCTBUI B OKPY>Katolllel cpeJie Ha OCHOBe 3HaHUS Lie/iell yCTOMUYMBOT0 pa3BUTHS Ye/I0BeUYeCTBa;

pacIIMpeHue OTIbITa AeATeTbHOCTH 3KOJI0TMUeCcKol HarpaB/IeHHOCTH Ha OCHOBE MMERIUXCST 3HAaHUM 110 (DH3UKe;

7) IeHHOCTH HAyYHOI'0 MO3HAHHUSA:

chopMHPOBAaHHOCTh MUPOBO33PEHMUs], COOTBETCTBYIOIIIEr0 COBDEMEHHOMY YPOBHIO Pa3BUTHS (HH3UUECKOM HAyKU;

OCO3HaHUe 1[1eHHOCTH Hay4YHO! /leITe/TbHOCTH, TOTOBHOCTh B MpoLiecce W3ydyeHusl (PU3UKH OCYIIeCTB/ISTh POEKTHYI0 U UCC/IeI0BaTeTbCKYI0
JesiTe/IbHOCTh UHUBUYaTbHO U B TPYIIIIe.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yyeOHbIe /1efiCTBUSA
Ba3zoBble 1oruyeckKue /ielCcTBUA:
CaMOCTOsITe/TbHO (POPMY/IMPOBaTh M aKTyaIM3UpOBaTh MpobieMy, pacCMaTpUBAaTh eé BCECTOPOHHE;
OTIpeJiesIsATh Lie/IN [1esITe/IbHOCTH, 3a/laBaTh NlapaMeTpbl M KPUTEPUH UX [JOCTH)KEeHHS;
BBISIB/ISITh 3aKOHOMEPHOCTH 1 IPOTUBOPEYMSI B paCCMaTpUBaeMbIX (PM3NUYECKUX SIB/IEHUSX;
pa3pabaThIBaTh MJIaH perieHus MpobIeMbl C yUETOM aHa/IM3a UMEIOIIMXCS MaTepUaibHBIX U HeMaTepralbHbIX PeCypCOB;
BHOCUTb KOPPEKTUBEI B IeSITE/IbHOCTD, OLIeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB Lie/IsIM, OLileHUBaTh PUCKHU MOC/e/ICTBUN [esITe/IbHOCTY;
KOOD/IMHUPOBATD U BBITIOJHATH PAabOTy B YC/IOBUSIX peasibHOr0, BUPTYaJbHOr0 U KOMOMHHMPOBAHHOTO B3aUMO/IeMCTBHS;
pa3BUBaTh KpeaTUBHOE MBIIIEHHE TTPU PelleHUH )KU3HEHHBIX MPob/IeM.
Ba3zoBble ucciejoBaTe/ibCKue AeMCTBHA:
B/1a/|eTh HAyYHOM TePMUHOJIOTHeH, K/IF0UeBbIMU MTOHATHSIMU U MeTOZaMy (U3MUeCKOi HayKH;
B/IaZieTh HaBbIKAMU y4eOHO-MCC/IejOBaTebCKOM M TIPOEKTHOM /lesTeTbHOCTH B 00macTv (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY MOMCKY MeTO/I0B pellieHus 3a/jau (Pr3UYecKoro coZiep>KaHusi, IPUMeHeHUI0 pa3UyHbIX MeTOZ0B TI03HaHUS;
B/IaZIeTh BU/IAaMH [IeSITe/IbHOCTH TI0 TIOMyUeHWI0 HOBOTO 3HAHUS, ero WHTepIIpeTalyy, MpeoOpa30BaHUI0 M TIPUMEHEHHI0 B Pa3MYHBIX
yueOHBIX CUTYaL[UsIX, B TOM UHMCJ/Ie TIPY CO3JaHUM yueOHBIX TIPOEKTOB B 00/1aCTH (PU3UKY;



BBISIB/ISITh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M U aKTya/lW3UpOBaTh 3ajlauy, BbIABUTATb TUIOTE3y €& pellleHWs, HaXOAUTb apryMeHTbl [I/ist
Jl0Ka3aTebCTBa CBOMX YTBEPIKIEHUM, 3a/laBaTh MapaMeTpPbl U KDUTEPUU pellleHus;

aHa/IM3UPOBATh MOyUeHHbIe B XOZie PellleHus 3a/jJaui pe3y/ibTaThbl, KPUTUUECKU OL[eHUBaTh UX IOCTOBEPHOCTh, IPOTHO3MPOBATh H3MeHeHHe
B HOBBIX YC/IOBUSIX;

CTaBUTh U (hOpMY/TUPOBaTh COOCTBEHHBIE 33/jaur B 00pa30BaTebHOM /1esiTe/IbHOCTH, B TOM UMCJIe TIPY U3yueHUH (U3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYyaLUsIM, OL|eHUBATh TIPUOOPETEHHBIH OTIBIT;

yMeTb TIepeHOCUTh 3HaHUS 10 (GU3MKe B MPAKTHUECKYH 00/1aCThb )KU3HEesTeTbHOCTH;

yMeTb UHTEeTPUPOBaTh 3HAHUS U3 Pa3HBIX MPeIMETHBIX 001acTel;

BBI/IBUTATh HOBbIE U/leH, Tpe/ijlaraTh OPUTHMHAa/IbHbIE MOAXO0/IbI U PellleHus;

CTaBUTh MPOOIEMBI U 33/IaUM, [OTYCKAIOII[1e albTePHaTUBHbBIE PEIIeHUSI.

Pabora c uHdopmarjueii:

B/Ia/IeTh HaBbIKAMU IMOTy4YeHUs] UHGopMaIiuu (HHU3UUeCKOTO COJleP)KaHHsI U3 UCTOUYHUKOB PAa3HBIX THIIOB, CAMOCTOSTETHLHO OCYILeCTBISTh
TIOWCK, aHa/IN3, CUCTeMaTH3alvi0 ¥ MHTePIpeTaLyio HHPOPMaLMK pa3/IMuHbIX BUZIOB U OPM TpeJCTaB/IeHuUs;

OLIeHUBATb JJOCTOBEPHOCTh WH(OPMALUY;

WCTIO/Mb30BaTh CpeJCTBAa WH(OPMALMOHHBIX M KOMMYHHKAL[MOHHBIX TEXHOJIOTHM B peIIeHWH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U
OpraHW3alMoOHHBIX 33/lau C CoO/Mo/eHreM TpeOOBaHUIM SPrOHOMHUKH, TeXHUKU 0e30MMaCHOCTH, TMTHEeHbI, pecypcocOepe)keHws], MPaBOBBIX U
TUUYECKUX HOPM, HOPM MH(MOPMAILIMOHHOM 6e3011acHOCTH;

CO3/1aBaTh TEKCThI (DU3UUECKOTO COZIEP>KAHUS B Pa3/IMUHBIX JopMaTax C yUETOM Ha3HaueHUs MHPOPMALIMH U 11eJIeBOM ayZIUTOPHH, BbIOMpast
OTNTUMabHYI0 (OPMY TIpe/ICTaBIeHUs U BU3yaU3al|ui.

KoMMyHHKaTHBHbBIe YHHBepCa/IbHbIe yyeOHbIe JefiCTBUA:
OCyILIeCTB/IATH 00IIleHNe Ha ypOKax (PM3MKH 1 BO BHEYPOUHOM [ieTeIbHOCTH;
pacrio3HaBaTh NPeANOoChUIKM KOHQUIMKTHBIX CUTYali U CMSrYaTh KOH(JIUKTBI;
Pa3BEPHYTO U JIOTUYHO U3/1araTh CBOIO TOUKY 3PEHMS C UCII0/Ib30BaHUEM S13bIKOBBIX CPeJCTB;
TIOHMMATh 1 MCIO/Ih30BaTh MPEeUMYILeCTBa KOMaHHOW U UHUBUYaIbHON paboThI;
BBIOMpATh TEMaTHUKy U MEeTO/Jbl COBMECTHBIX /IeHICTBUI C YUETOM OOIIMX MHTEPECOB Y BO3MOKHOCTEH KaXK/I0TO UieHa KOJIIeKTHBa;
NIPUHUMATh Lle/I1 COBMECTHOU [leATeNlbHOCTH, OpPraHW30BbIBaTb UM KOOPJAUHUPOBAaTh [AEWCTBUS IO €€ MOCTMXKEeHHIO: COCTaB/SATh IUIaH
JIeCTBUH, pacripeie/iaTh POJIM C YUETOM MHEHUN YYaCTHUKOB, 00CYKAaTh pe3ysibTaTbl COBMECTHOUM paboThI;
OL|eHHBaTh KaueCTBO CBOEr0 BK/Ia/ja M KaKZ0r0 yuaCTHUKA KOMaH/bI B 001111 pe3y/bTaT 1o pa3paboTaHHbBIM KpPUTEPUSIM;
Tnipe/ijlaraTb HOBbIe NIPOEKTHI, OL|eHUBATh U/ie C NO3ULIMM HOBH3HBI, ODUTMHA/IBHOCTH, NTPAKTUYEeCKOM 3HaUMMOCTH;



OCyLIEeCTB/IATh TIO3UTHUBHOE CTpaTernyeckoe II0OBe/ieHHe B pPA3/IMYHBIX CUTYyaLIUAX, IIPOAB/IATH TBOPUYECTBO U B006pa)KEHI/Ie, OBITE
MHHUILIMATUBHBIM.

PerynaTuBHBIE YHHBePCa/IbHbIE yUeOHbIe el CTBUSs
Camoopranu3anus:
CaMOCTOSITeJTbHO OCYIIeCTB/ISITh TO3HABATEIbHYIO [IeSTeJTbHOCTh B 00/1acT¥ (DU3UKU M aCTPOHOMMH, BBISBISATH TPOO/IEMbI, CTaBUTh U
(hopmMyMpoBaTh COOCTBEHHbBIE 3a/IauM;
CAMOCTOSITeJIbHO COCTaB/ISITh TIaH PeIIeHHs] PAaCUéTHbIX M KAueCTBEHHBIX 3a/lau, TUIaH BBIMOJIHEHUS TIPAKTUYEeCKOW paboThl C yUYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPeATIOUTEHUM;
[laBaTh OL[€HKY HOBBIM CUTYaLUsIM;
paciivpsiTh paMKU yueOHOro rpe/iMeTa Ha OCHOBe JIMUHBIX TPe/ouTeHIH;
JleiaTb 0CO3HAHHBIM BHIOOD, apryMeHTUPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a pellleHue;
OLIeHUBATb NIPUOOPeTEHHBIN OTIBIT;
crocoO6CcTBOBaTh (POPMUPOBAHUIO M TIPOSIBJIEHWIO 3PYAWLMM B 007acTd (U3WKH, MOCTOSHHO TIOBBIIIATh CBOM 0OOpa3oBaTesbHbIM U
KyJbTYDHbIN YPOBEHb.
CaMOKOHTPO/Ib, SMOI[UOHA/TbHBIA HHTE/IJIeKT:
[laBaTh OL[€HKY HOBBIM CUTYaLUsIM, BHOCUTh KOPPEKTUBHI B /1eATe/IbHOCTh, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/IsiM;
B/Ia/leTh HaBbIKAMU T03HABATebHOU pedieKCHY KaK 0CO3HAHUS COBepIaeMbIX JeMCTBUM U MBICJUTE/BHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U
OCHOBAHUM;
WCTI0/Tb30BaTh IPUEMBI ped/IeKCHU /1S OLIEHKU CUTYallid, BbIOOpa BEPHOTO pellleHus;
YMEeTb OL|eHMBaTh PUCKU U CBOEBPEMEHHO NMPUHUMAaTh pelLleHuts 110 UX CHUYKEHHIO;
MIPUHUMAaTh MOTHBbI U @pI'YMEHThI IPYTUX MPY aHa/lv3e pe3y/bTaToB JlesTelbHOCTH;
NIPUHUMATD Cebs1, TOHUMast CBOM HeIOCTaTKU U JOCTOMHCTBA;
MPUHUMATh MOTUBbI U apI'YMEHThI APYTUX TPY aHa/lv3e pe3yJbTaToB /lesTelbHOCTH;
TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIUOKU.
B mporjecce JOCTW)KEHUsSI JIMUYHOCTHBIX Pe3y/IbTaTOB OCBOEHUSI TIPOTPAMMbI 10 (HU3UKe /i1 YPOBHS CpefHEero o0iero obpa3oBaHUS Y
00yuUaroIUXCsl COBEPILIEHCTBYETCS SMOLMOHAbHBIM UHTEJIEKT, MPeIo/arawiii chOpMHUPOBAaHHOCTD:
CaMOCO3HaHUSI, BK/IFOUAIOIIEro CIIOCOOHOCTh TOHMMATh CBOE IMOIL[MOHA/TLHOE COCTOsIHME, BUZETb HarlpaB/ieHHs Pa3BUTHSI COOCTBEHHOM
SMOLIMOHA/ILHOM cephl, ObITH YBEepEeHHBIM B ce0e;



CaMOpery/IMpoBaHus], BKJ/IIOYAIOLEr0 CaMOKOHTPO/b, yMeHHe IIPUHMMaThb OTBETCTBEHHOCTb 3a CBOE TII0BeZleHHe, CIOCOOHOCTh
a/IanTUPOBATHCS K SMOL[MOHAIBHBIM U3MEHEHHSIM U TIPOSIB/ISITh TUOKOCTbh, OBITH OTKPLITHIM HOBOMY;;

BHYTpPeHHell MOTHBALUM, BK/IIOYAOLLell CTpeMsieHHe K JOCTHXKEeHHUIO Lielld U yCIiexy, ONTUMU3M, WHULMAaTUBHOCTb, YMeHHe [1efiCTBOBaTh
WCXO/Isl U3 CBOMX BO3MOKHOCTEH;

SMIIaTUH, BK/IOUAOLed Cr1ocoOHOCTh MOHMMaTh SMOLIMOHA/JBHOE COCTOSIHME [PYTMX, YUMThIBaTh €ro TPH OCYIIeCTBI€HUU OOIieHus],
CrOCOOHOCTh K COYYBCTBUIO M COTIEPEXXUBAHUIO;

COLMAbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTb BBICTPAMBATh OTHOIIEHWS C APYTMMH JIIOJbMH, 3a00TUTHCS, TPOSIBIATH MHTEPEC U
paspelarb KOH(IUKTHI.

IMPEJAMETHBIE PE3YJ/IBTATHI

K konily obyuenust B 10 Kj1acce mpeiMeTHbIe pe3y/ibTaThl Ha 0a30BOM yYpPOBHE JO/DKHBI OTpa)kaTh C(POPMHPOBAHHOCThL Y OOYYarOIIMXCS
YMEeHUI:

JeMOHCTPUPOBATh Ha MpUMepax Pojib U MecTo (GH3UKH B (HOPMUPOBAHUU COBPEMEHHON HayuHOW KapTHWHBI MUpPa, B Pa3BUTHUH COBPEMEHHOM
TeXHUKU U TeXHOJIOTUM, B PaKTUUECKOU /lesATe/IbHOCTH JIF0/Iel;

YUWTBIBAaTh TPAHUL[bI IPUMEHeHHs] U3yUeHHbIX (U3NUeCKUX Mojiesieli: MaTephasibHasi TOUKa, WHepLMalbHasi CUCTeMa OTCUYéTa, abCOFOTHO
TBEpZ0e TeJlo, UjleanbHbll ra3, MOJ|e/li CTPOEHHSI ra30B, XKUJKOCTeN U TBEPABIX TeJl, TOUeUYHbIN 3/IeKTPUUeCKUM 3apsi/i P pelleHuH (pu3nyecKux
3a/1ay;

pacro3HaBath (U3MUecKue siBjieHUst (TIPOLIeCChl) M OOBSICHATh MX HAa OCHOBE 3aKOHOB MeXaHWKH, MOJIEKY/IIPHO-KMHETHUECKOW TeOpUH
CTPOEHUS BeIlleCTBa U 37IEKTPOJJUHAMUKH: PABHOMEDHOE U PABHOYCKOPEHHOE TPSIMOJIMHEMHOE JIBI)KEHHE, CBOOO/IHOE TMajieHue TeJl, IBWKEeHUe T10
OKPY>KHOCTH, UHEPLIYSI, B3auMo/jielcTBre Tesl, i dy3usi, OpOyHOBCKOE JBW)KEHUE, CTPOEHME XKUIKOCTeH U TBEPABIX Te/l, U3MeHeHne 00bEMa Ter
TIpU HarpeBaHUU (OXJIaXK/I€HWH), TETVIOBOe PaBHOBecHe, UCTIapeHue, KOHZeHCallys, TlaB/ieHre, KpUCTa/I/I3al[usi, KUTeHue, BIaKHOCTb BO3/yXa,
TIOBBIIIIEHUe /laB/IeHUs ra3a MPY ero HarpeBaHWHU B 3aKPBITOM COCY/le, CBSI3b MeXK/y MapaMeTpaMy COCTOSIHUS Ta3a B U30IpoLieccax, 3/eKTpr3aLius
TeJs1, B3aUMO/IeliCTBUe 3apsi/iOB;

OTKChIBaTh Me@XaHUUeCKOe ABW)XeHUe, UCT0b3ys (hr3nueckre BeJIMUUHbI: KOOpJUHAaTa, MyTh, lepeMelljeHre, CKOPOCThb, YCKOpeHue, Macca
Tesa, CUia, UMIYJ/bC Tela, KWHeTU4YecKasi SHeprus, ToTeHIMaIbHast SHeprusi, MexaHhuueckasi paboTa, MeXxaHH4eCKast MOIHOCTb; TPU OMMUCAHUU
TIPaBU/IbHO TPAKTOBATb (PU3UUECKUI CMBIC/T UCTIO/Ib3yEeMbIX BEJTMUWH, MX 0003HAUEHUS W eJUHUILIbI, HAXOJUTb ()OPMYJIbI, CBSI3bIBAIOIINE TaHHYIO
(hr3UUecKyto BeJIMUKHY C APYTUMU BeTMUMHAMU;

OTMCHIBaTh M3yUeHHbIe TeIJIOBble CBOMCTBA TeJl U TEeTUIOBbIe SIBJIeHUs, UCII0/b3ys (PU3nuecKre BeJIMUMHBI: [aBJieHUe rasa, Temreparypa,
cpefHssl KUHeTHUecKasi JHepIrUsi XaOTUUeCKOTO ABM>KEeHUs MOJIeKYJI, CpeZiHeKBaJpaTHUHasi CKOPOCTb MOJIEKYJI, KOJIMUECTBO TeT/IOThI, BHYTPEHHSIS



sHeprus, pabora rasa, Ko3pQuUIeHT T0e3HOr0 /1eMCTBUS TEIJIOBOTO JBUraTesIsl; TIPH OMMCAHWUM TPaBWJIBHO TPAaKTOBaTh (M3MUECKUNA CMBICIT
WCTO/b3yeMbIX BeJWYMH, UX 0003HaueHUsl W e[UHHLbl, HaXOAWUTh (OPMYJbl, CBSI3bIBAIOLME [AaHHYIO (U3MUECKYH0 BeJMYMHY C JAPYTUMU
BeJIMUMHaM;

OMHWChIBaTh M3y4YeHHbIE 3/IeKTPUUECKHe CBOWCTBA BeIleCTBA M 37eKTpUYECKUe sB/IeHHs (TIPOLeCChl), UCMOMb3ys (pU3NUecKre BeTUUUHbI:
3J1IeKTPUUYECKUN 3apsfi, 3/1eKTpUYecKoe IoJjie, HanpsDKEHHOCTh M0UIsl, MOTeHLMasl, pa3HOCThb IOTeHLManoB; PU ONKMCAaHUU NPaBU/IbHO TPAKTOBaTh
(u3MuecKuii CMbIC/T UCTIO0Ib3YeMbIX BeJIMUMH, X 0003HaUeHHs U eIMHULIBI; YKa3bIBaTh ()OPMYJIbl, CBS3bIBAOLIHE JaHHYI0 (PU3UUECKYIO BeJTMUMHY
C IPYIT'MMU BeJIMYMHAMU;

aHa/M3MpoBaTh (U3MUeCKre MPOLeCcChl U SIBJIeHUs], MCM0b3Yys (pr3ruecKre 3aKOHbI M TIPUHLMIBL: 3aKOH BceMUpHOro Tsarotenus, I, IT u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHeHUsl MeXaHWYeCKOM SHepryy, 3aKOH COXPaHeHHsl WMIY/bCa, NPUHLMIT CYIEeprio3uLiyd CWUJI, TPUHLIUII
PaBHOIpaBUsl MHepLMaJbHbIX CUCTEM OTCYETa, MOJEKYJISIPHO-KWMHEeTUYEeCKYI0 TEOpPHI0 CTPOEHHsl BellleCTBa, ra30oBble 3aKOHBI, CBSI3b CpeJHeu
KWHETUUEeCKOW SHepruM TeIyIOBOTO JBM)KEHHs] MOJIEKYJl C abCOIOTHOM TemriepaTypo, MepBbiid 3aKOH TePMOAMHAMHKH, 3aKOH COXpaHEeHUs
3/1IeKTPUYECKOro 3apsi/a, 3akoH KysioHa, Ipy 3TOM pasnuuaTrh CI0BeCHYHO (POPMYJ/IMPOBKY 3aKOHA, er0 MaTeMaTUYecKoe BbIDa’KeHHe U YCIOBUS
(rpanHMmLIbI, 06/1aCTH) TIPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE TIPUHLMIIBI [I€MCTBUSI MallMH, NPUOOPOB M TeXHUWYECKMX YCTPOMCTB; pas3/ivuaTh YC/IOBUSI KX Oe3oracHOro
VICTI0/Ib30BaHus B NIOBCE/JHEBHOU JKU3HU;

BBINOJIHATh 9KCIIEPUMEHTHI 110 UCC/e/J0BaHKI0 (PM3MUYeCKUX SBJIEHUM U MPOLIeCCOB C UCI0/Ib30BaHUEM TPSIMBIX U KOCBEHHBIX U3MepeHUH,
npu 3ToM (popMyHMpoBaTh TpobsieMy/3aziauy W TUIOTe3y yueOHOTO SKCrieprMeHTa, cOOMpaTh YCTAaHOBKY M3 TIPeJIOyKeHHOro 000py/10BaHUs,
MIPOBO/IUTH OTBIT U (POPMY/TMPOBAThH BHIBO/IbI;

OCYIIIeCTBJISATh TIPSIMbIE W KOCBEHHbIE H3MepeHMs (PU3NYeCKUX BeIMUYMH, TIPU 3TOM BBIOMPATh ONTHMA/bHBIA CIOCOO W3MepeHus |
VICTI0JIb30BaTh M3BECTHBIE METO/IbI OL|€HKHY MOTPELIHOCTeN U3MepeHUl;

UCC/IeloBaTh 3aBUCUMOCTU MeXAy (PM3MYeCKMMH Be/IMUMHAMM C MCII0/Ib30BaHWEM MPSMBIX M3MEpPeHWM, NPU 3TOM KOHCTPYUPOBAThb
yCTaHOBKY, (MKCHPOBaTh pe3y/bTaThl IOJyYeHHON 3aBUCHMOCTH (M3MUeCKMX BeJMUMH B BUZe Tabmui) U rpadukoB, [enaTh BLIBOZBI I10
pesyJibTaTaM UCC/Ie/l0BaHus;

cobsroziaTh MpaBUsIa 6€30MacHOTo TPyZa MPU MPOBeIeHNH UCC/IeIOBAaHMI B PAMKax yueOHOro 9KCIiepuMeHTa, yuebHO-1CCIe0BaTebCKOM
¥ TIPOEKTHOM JIeATe/TbHOCTH C UCTI0/Ib30BaHHUEM M3MEPHUTEIbHBIX YCTPOMCTB U 1abopaTOpHOro 000pyA0BaHuS;

pellaTh pacuyéTHbIe 33/jaud C SIBHO 3a/laHHOM (r3MuyecKoll MoJenblo, UCTO0JIb3ys (rM3ryecKre 3aKOHbI M TIPUHLUIbLI, HA OCHOBE aHaaM3a
YC/IOBUSI 3a/laud BLIOMpaTh (U3NUYECKYIO MOJe/ib, BBIIENATh (PU3NUECKHe BeJTMUMHBI U (OPMYJibl, HEOOXOAUMBIE /ISl €€ pelleHHs, TPOBOAUTh
PacuéThl U OLIeHWBATh PeabHOCTh MOJIyYeHHOT 0 3HaUeHus (Pr3nMuecKol BeTMUMHbI;

pellaTh KayeCTBeHHbIe 3a/laud: BbICTpPauMBaTh JIOTMUECKH HENPOTUBOPEUYMBYIO LIEIIOYKY pPacCy>X[eHWW C OMOpOM Ha U3y4yeHHble 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUecKue sIBJIeHMUS;



WCTIOMb30BaTh TIPU  PEIIeHUH YyueOHBIX 3a/jau COBpPeMEHHble WH(MOPMAILMOHHbIE TEXHOJOTUM [Isi TIOUCKA, CTPYKTYPUPOBaHUS,
WHTEpHpeTallid W TIpeJCTaB/eHuss yueOHOW W HayuyHO-TIOMYJIIPHOM WHGOPMALUM, TIO/yUeHHOH W3 Pa3/IMYHbIX WCTOUYHUKOB, KPUTUUYECKH
aHa/IM3UPOBAaTh I0J/lyuyaeMyto UHQOpMaLHio;

TIPUBOJUTEL TPUMEPHI BK/Iala POCCUUCKUX U 3apyDOekKHBIX YUEHBIX-(DU3MKOB B pa3BUTHe HayKH, 0ObsCHEHHE TIPOI[eCCOB OKPY’KaroIliero
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

WCTIO0/Tb30BaTh TeOpeTHUeCKHe 3HaHKs TI0 (M3KKe B TIOBCeHEeBHOM XXU3HHU [yisi o0ecrieueHyst Oe30macHOCTU Tipu obpaltieHny ¢ ipubopamu U
TeXHUYEeCKUMH YCTPOUCTBAaMH, /IS COXpaHeHHUs 3/J0POBbsI U COOJTIOZIEHHsI HOPM KOJIOTHYECKOTO TTOBe/IeHHs B OKPY>KaIoLL[el cpe/ie;

paboTaTh B TPYyINie C BBITIOJTHEHHEM Ppa3/UUHBIX COI[HA/TBHBIX POJIEH, TIAHMPOBaTh pabOTy TPYMIIbI, PalMOHAIBHO pPACIIPeesisTh
00513aHHOCTH U TIJIAHUPOBATh JIeATEILHOCTh B HECTAHZAPTHBIX CUTYal[UsX, a/IeKBaTHO OIIEHHWBATh BK/AJ KaK/IOTO W3 YYaCTHUKOB TPYIBI B
pellieHre pacCMaTpUBaeMoi MpobIeMbl.

K konily obyuenust B 11 K/acce npeiMeTHbIe pe3y/bTaThl Ha 0a30BOM yYpOBHE JO/DKHBI OTpa)kaTh C(POPMMPOBAHHOCThL Y OOYUarOIMXCS
YMEeHUM:

JIeMOHCTPUPOBAaTh Ha MpUMepax pPojib U MeCTo (DU3MKU B (HOPMUPOBAHUM COBPeMEHHOW HayYHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM
TeXHUKU U TeXHOJIOTUM, B PaKTUUECKOU /leATe/TbHOCTH JIFOZIeH, 11eJTIOCTHOCTb U e JUHCTBO (hH3UUeCcKOM KapTUHbI MUPa;

YUUTBHIBaTh TPaHUL]bl IPUMEHEHUs] U3yUeHHbIX (DU3MUeCKUX MOjesieil: TOUeUHbI 3/IeKTPUUeCKUM 3apsifi, Tyu CBeTa, TOUeUHbIN MCTOYHUK
CBeTa, si/ilepHasi Mo/ie/ib aToMa, HyK/IOHHAasi MO/ie/Tb aTOMHOTO sifipa MpH peliieHnH (pru3nueckux 3ajau;

pacrio3HaBath (pu3nueckue siBeHUs (TPOLECCh]) W OOBSICHATH WX HAa OCHOBE 3aKOHOB 3J/IEKTPOJAWHAMHMKH W KBAaHTOBOW (U3UKU:
3/IeKTpryeckasi TIPOBOAUMOCTh, TeTIOBOe, CBETOBOE, XMMUUeCKOe, MarHUTHOe [eMCTBUSI TOKa, B3aUMO/EeCTBHe MAarHWUTOB, 3/IeKTPOMarHUTHast
WH/IYKI[US, eMCTBYe MarHUTHOTO TI0/Is Ha TIPOBOIHUK C TOKOM W IBVKYIIIMICS 3apsii, 3/IEKTPOMAarHUTHbIE KOjie0aHHUs ¥ BOJTHBI, TIPSIMOTMHEHHOE
pacripocTpaHeHUe CBeTa, OTpa)KeHUe, rpejioM/ieHre, uHTepdepeHLUs, JudpakLys U Mospu3alivs CBeTa, JUCIepcys cBeTa, (OTO3/IeKTpUUeCKUi
sbdexT (dboTo3aPpdekT), cBeTOBOe JaBneHHe, BO3HUKHOBEHWE JMHEWYaTOro CreKTpa aToMa BO/IOPOJla, eCTeCTBeHHass M MCKYyCCTBeHHas
Paii0aKTHBHOCTb;

OTMChIBaTh U3yUeHHbIe CBOMCTBA BelllecTBa (3/1eKTpUUuecKre, MarHUTHbIe, ONTUYECKHe, 3/IeKTPUUECKYI0 MPOBOJUMOCTb Pa3/IMUHbIX Cpejl) U
3/IeKTPOMAarHuTHbIe siBlieHUsl (TIPOLIeCChl), UCTIONb3ysl (U3nUecKre BeJMUUHbI: 37IeKTPUUeCKUi 3apsi]], CUja TOKa, 3JIeKTPUUecKoe HarpsbkeHue,
3/IeKTPUUECKOe COTPOTHBJIEHHE, PAa3HOCTh MOTEHLIMA/IOB, 3/eKTPOABIDKYIAs CHla, paboTa TOKa, WHAYKIUS MAarHWTHOTO TOJs, cuaa Amriepa,
cuia JIopeHIia, WHAYKTUBHOCTh KaTYIIKH, SHEPTUs 37eKTPUUECKOT0 W MarHWTHOTO TIOJIeH, Mepuoj U YacToTa KoyiebaHui B KosiebaTeslbHOM
KOHTYpe, 3apsiJ, U CHla TOKA B MPOIL[eCCe rapMOHUYECKHMX 3/IEKTPOMAarHUTHBIX Koie0aHuM, (OKYCHOe PacCTOSIHUE W ONTHUeCKasi CHJla JIMH3bI, TIPU
ONMMCAHWUW TIPaBWILHO TPAKTOBaTh (PM3WUECKHM CMBICT HCIO/b3YeMbIX BeIWMUMH, WX O0003HaueHWs W eJUHUI[bl, yKa3biBaThb (OPMYJIbI,
CB$I3bIBAIOLLME JaHHYI0 (PM3MYECKYI0 BEJIMUMHY C IPYTUMU BeTMUYMHAMY;



OTUChIBaTh U3yueHHble KBAHTOBLIE SIBJIEHUSI U TIPOL[ECChI, UCTIOb3Ys (U3NUecKre BeJIMUMHbI: CKOPOCTh 3JIeKTPOMAarHUTHBIX BOJIH, [JIMHA
BOJIHBI U YaCTOTa CBeTa, SHePrusi U UMITYJ/IbC (DOTOHA, TIepro/ TI0/IypacriaZia, SHeprusi CBsi3W aTOMHBIX sifiep, TIPY OMKUCAHWY TIPAaBU/ILHO TPAaKTOBATh
(hr3nUecKnii CMBIC UCTIONMB3yeMbIX BeJIMUMH, UX 0003HaUeHUsI U eJUHUIIb], YKa3bIBaTh OPMY/IbI, CBSI3bIBAIOLIME JaHHYIO (GH3UUECKYI0 BETUUHHY
C IPyTUMH BeJIMYMHAMM, BHIUHUC/ISATE 3HaUeHHe (GHU3UUeCKON BeJINUMHBI;

aHa/IM3UPOBaTh (hH3MUECKHe TTPOLIeCCHI U SIBJIEHUS], UCTIOMb3ys (hH3UUecKre 3aKOHbBI U TIPUHIMITLL: 3aKoH OMa, 3aKOHBI 110C/IeJ0BaTe/TbHOTO
W Tapa/yielbHOTO COeIMHEHWs] TIPOBOJHUKOB, 3akoH J[[koyns—J/IeHlla, 3aKOH 3/IeKTPOMarHATHONW WHAYKLWK, 3aKOH TIPSIMOJIMHEMHOTO
pacrpoCcTpaHeHusl CBeTa, 3aKOHbI OTPa)KeHUs CBETa, 3aKOHBI TIPe/IOMJIEHHs CBeTa, ypaBHeHHe JWHIITeNHa st hoTo3ddekra, 3aKOH COXpaHeHHUS
SHepruu, 3aKOH COXpaHeHUs WUMIYJ/bCa, 3aKOH COXPAaHEHMs 37IeKTPUUECKOr0 3apsifia, 3aKOH COXPaHEHHWs] MaCcCOBOTO UHCJIa, MOCTyJaThl bopa,
3aKOH paJIMOaKTUBHOIO pacrafia, Mpyd 3TOM pa3idyaTh CJOBEeCHYH (DOPMYIMPOBKY 3aKOHa, €ro MaTeMaTUueCKOoe BbIpaKeHue U YCJIOBUS
(rpaHuIBl, 06/1aCTH) MPUMEHHUMOCTH;

oripe/ie/isiTh HarpaB/ieHre BeKTopa UHYKI[MM MarHUTHOTO T10Jisi IPOBOAHUKA C TOKOM, CH/Tbl AmTiepa U cuiibl JIopeHIia;

CTPOUTDH U OMMCHIBATh N300pa>keHUe, CO3/laBaeMoe TJIOCKHUM 3ePKajioM, TOHKOH JINH30M;

BBITIO/THATE 3KCTIEPUMEHTBI TI0 MCCIeJOBaHUI0 (DHU3UUECKUX SIBIEHHUN W MPOLIECCOB C MCITOb30BAaHUEM TPSMBIX M KOCBEHHBIX HM3MepeHUit:
npy 3ToM (hopMy/IMpOBaTh TMpob/ieMy/3ajjauy U TUTIOTe3y y4eOHOTO KCIepuMeHTa, cOOMpaTh YCTAaHOBKY W3 TPeJIOKeHHOro 000pyJoBaHUS,
TIPOBO/TUTH OTIBIT U (HOPMY/TUPOBATH BLIBOBI;

OCYLI[eCTBJISITh TIPSIMble M KOCBEHHbIe W3MepeHUs (U3NUeCKUX BEeJWYMH, TPU 3TOM BBIOMpATh ONTHUMA/bHBIA CrOCOO W3MepeHUs |
WCTI0JTb30BaTh U3BECTHBIE METO/IbI OL[@HKH TIOTPelIHOCTel 3MepeHUi;

WCC/Ie[IOBaTh 3aBUCUMOCTH (DH3UUECKHUX BEJMYMH C HCIOJ/Ib30BaHWEM TIPSIMbIX W3MepPeHHi: TIPU 3TOM KOHCTPYHMPOBaThb yCTAHOBKY,
(bUKCUpOBaTh pe3y/bTaThl MOTYUYEHHOW 3aBUCMMOCTUA (DU3UUECKUX BEIUYMH B BHJe TaO/WI] U rpadUKoB, Jie/laTh BBIBOZBI 10 pe3y/bTaTamM
WCC/IeIOBAHUS;

cobmoiaTh MpaBu/ia 0e30MacHOTo TPYy/ja TPH TTPOBEJeHUH HUCC/IeJOBaHUM B paMKax yueOHOro 3KCTiepUMeHTa, yueOHO-HCC/IejoBaTe/TbCKOM
Y TIPOEKTHOMU JIeSITe/TbHOCTU C UCTI0/Ib30BaHUEM U3MePHUTE/TbHBIX YCTPOUCTB U 1ab0paTOPHOTO 000pYy/I0BaHMS;

pelllaTh pacuéTHbIE 3aJjaud C SBHO 3aJJaHHOW (hM3UUeCKOM MO/Ie/bl0, UCTIONb3ysl (pM3nUeCcKre 3aKOHbI U MPHUHLIUIILI, HA OCHOBE aHa/in3a
YCJIOBUSL 3a/lau¥l BbIOMpaTh (GHU3UUECKYI0 MOJEe/b, BBIAEATh (DU3UUecKre BeJIMUUHBI U (DOPMYJIbl, HEOOXOAUMbBIe [I/isI e€ pelleHus], TPOBOUTh
pacuéThl U OLIEHHWBATh PeabHOCTD TI0/yUeHHOT0 3HaueHus (hr31uecKoi BeJIMUUHBI;

pelllaTh KaueCTBeHHbIe 3a/lauM: BbICTPAUBATh JIOTMUECKU HETIPOTHMBOPEUMBYIO LIETIOUKY PACCy>K/eHUM C OMopoi Ha W3y4yeHHble 3aKOHBI,
3aKOHOMEPHOCTHU U (r3nuecKre sSiBJIeHNS;

WCTIO/Ib30BaTh TPU pelleHud YueOHbIX 3ajjau CoBpeMeHHble HWH(OpPMAaI[MOHHBIE TEeXHOJOTUU [Ji TIOMCKa, CTPYKTYPUPOBaHUS,
WUHTEpIIpeTaliid ¥ TIpeJCTaB/ieHHs yueOHOW W Hay4YHO-TIONYJ/IApHOM HHGMOpPMAlMH, TOAYyYeHHOW W3 Pa3/IMUYHBIX MCTOYHUKOB, KPHUTHUECKU
aHa/TM3UPOBAaTh T0JTyyaeMyro HHPOPMaLHIo;



OOBSICHATH TIPUHLIBI AeHCTBUS MalllMH, IPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3/iMyaTh YCJIOBUS UX 0e307MacHOTO WCIO/Ib30BaHHUS B
MOBCE/IHEBHOM JXW3HY;

TIPUBO/JUTEL TIPUMEPHI BKJIa/la POCCUMCKUX U 3apyOEXHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAayKH, B 00bsCHEHHe MPOIeCCOB OKPY’KAoLIero
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCII0/Ib30BaTh TeOpeTHUecKre 3HaHHUsI 110 (U3MKe B MIOBCeJHEBHOM >KU3HU /151 0becrieueHys: 6e3omacHOCTY Mpy obpaltieHuu ¢ npubopamu u
TeXHUUECKUMH YCTPOMCTBaMH, /i/Isi COXpaHeHHsl 3/J0POBbs U COOJTFO/IeHHsI HOPM 5KOJIOTMYeCKOoro TIoBe/leHNsl B OKpY»Katolllelt cpefe;

paboTaTte B TpymIe C BBHIMOJHEHWEM pa3/MYHBIX COLMAJbHBIX DPOJIeH, TIaHUpOBaTh paboTy TPYIbl, palMOHANIbHO pPAaCIpesensTh
00SI13aHHOCTHM Y TUIAHUPOBATb [IeATeJIbHOCTh B HECTAaH[APTHBIX CHUTYyal[UsiX, a[leKBaTHO OLIEHMBATh BKJ/AZ, KaXK/JOrO M3 YYaCTHUKOB TPYIMIbI B
pelIeHre pacCMaTpUBaeMOi TIPOOJIeMBI.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB O/1IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHubie | TIpakTHuecku
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI e paboTbI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
1.1 ®du3uKa U MeTO/ibl HAYUYHOI'0 [IO3HAHUS 2 Brbmmorexa LOK
- A y https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 2
Pazpgen 2. MEXAHHUKA
Bbubmmoreka LIOK
2.1 K 5
vHeMatia https://m.edsoo.ru/7f41bf72
bubmoTeka 1IOK
2.2 7
Jluramiika https://m.edsoo.ru/7f41bf72
bubmioTeka [IOK
2.3 3 6 1 1
AKOHBT COXPAHEHITT B MEXATHRE https://m.edsoo.ru/7f41bf72
WNtoro no pa3zpeny 18
Paspen 3. MOJIEKYJIIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOU 9 1 bubmoreka IIOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
3.2 0] 10 1
CHOBEI TEPMOAHHAMUKL https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BelLeCcTBa. 5 Bubmioreka IIOK
' da3oBblie Tepexo/ibl https://m.edsoo.ru/7f41bf72




Wtoro no paszeny

24

Paspen 4. JIEKTPOJIJMHAMMKA

bubmioTeka LIOK
4.1 c} 10
JICKTPOCTATHIA https://m.edsoo.ru/7f41bf72
49 [ToCcTOSIHHBIN 31eKTpUYeCcKui TOK. ToKu 1 Bubmioreka LIOK
' B Pa3/IMUHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 22
PesepBHOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/ITACC

KosmmuyecTBo uacoB O/1eKTpoHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne /i KonTposnbubie | IIpakTnueckue
MPOrpaMMbI Bcero oOpa3oBare/ibHbIE
paboThI padoThI
pecypchbl
Pazpen 1. SJIEKTPOJUHAMUKA
bubmoreka IIOK
MarnuTHoe 1oJe. DJ1eKTpOMarHuTHas
1.1 — 11 1 3 http
AYER s://m.edsoo.ru/7f41c97c
Wtoro no paspeny 11
Pa3pen 2. KOJIEBAHUSA 11 BOJIHBI
bubmoreka LIOK
MexaHWUeCKHe 1 3/IeKTPOMarHUTHbIE
21 KoJie6aHust ) 1 hiep
s://m.edsoo.ru/7f41c97c
bubmioreka LIOK
MexaHWUeCKHe 1 3/IeKTPOMarHUTHbIE
22 BOJIHEI > 1 b
s://m.edsoo.ru/7f41c97c
bubmoTeka LIOK
2.3 OnTHKa 10 3 http
s://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 24
Pasgen 3. OCHOBBI CITIEITMAJIBHOM TEOPUM OTHOCUTE/IBHOCTHU
. bubnuoreka LIOK
OCHOBBI CrielMaTbHON TeOPUH
3.1 OTHOCHTE/IbHOCTH 4 L hizp
s://m.edsoo.ru/7f41c97c




Wtoro no paszeny

Paspen 4. KBAHTOBASA ®PU3NKA

4.1

OJiIeMeHTbI KBAaHTOBOM OMTHUKH

bubmioreka LIOK

http
s://m.edsoo.ru/7f41c97c

4.2

Crtpoenue aToMa

bubmioreka LIOK

http
s://m.edsoo.ru/7f41c97c

4.3

AToMHOe a1po

bubmmoreka IIOK

http
s://m.edsoo.ru/7f41c97c

Wtoro no pa3peny

15

Pazpen 5. 9JIEMEHTBI ACTPOHOMMUWHA 1 ACTPOPU3UKHN

bubmoreka [IOK
5.1 OneMeHTbl aCTPOHOMUH U aCTPO(PU3UKU 7 http
s://m.edsoo.ru/7f41c97c
Wtoro no paspeny 7
Pa3pen 6. OBOBIIIAIOIIIEE IIOBTOPEHUE
bubmmoreka LIOK
6.1 O6o011aroiiee MOBTOPeHHE 4 http
s://m.edsoo.ru/7f41c97c
Wtoro no paspeny 4
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME







IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
N KosinuecTBo yacoB Nlara J/IeKTpOoHHBbIe H(poBbIe
, Tema ypoka Koutposbubie | TIpakTHueckue o0pasoBaTe/bHbIE
n/n Bcero H3yueHHs
padoThI padoThI pecypchbi
o — .
1| Hayumie verog noswaruun 1 BiGinorexa LOK
e A https://m.edsoo.ru/ff0c32e2
OKPY’Karolllero Mupa
Posnb 1 MecTo ¢U3MKU B
S 1 BiGorera LIOK
y pv pa, https://m.edsoo.ru/ff0c33e6
TPaKTUUeCKOM esITeTbHOCTH
Jozien
MexaHHUeCKoe JBH)KEHUE.

3 OTHOCUTENBHOCTh MEXaHUYEeCKOTO 1 bubnmmroreka LJOK
nBkeHus. [lepemeltenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHre

4 PaBHOMepHOe TIpsIMOJ/IMHENHOe 1 bubmoreka LJOK
NIBIDKEHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe pSIMOIMHEHOe 1 bubnuoreka LIOK
JBIDKEHHe https://m.edsoo.ru/ff0c372e
CBobosiHOE TIajieHue. Y CKOpeHue bubnuoreka IIOK

6 1
CcBOOO/THOTO TIa/IEHUS https://m.edsoo.ru/ff0c39cc
K 7! .

7| Beokere warepnamsoti et | 1 bonorera LIOK

P https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
8 [IpyHIMIT OTHOCUTETBHOCTH 1 bubmmoreka LIOK




[anunesi. VIHepLanbHble CUCTEMBbI
oTcueta. [TepBbIii 3akoH HboTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHiun
CyIepriosuLuu cui. Bropoli 3akoH

bubnuoreka IIOK

Kunetnueckas SHeprusa

o HebroToHa /17151 MaTepraibHOU https://m.edsoo.ru/ffOc3be8
TOUKH

10 Tpetuii 3akoH HbroTOHa A71s1 bubmmoreka IIOK
MaTepHuaJibHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMHUPHOI'0 TSATOTeHUSI.

11 Cuna TH)KeCTi. IlepBas Bubnworexa LOK

https://m.edsoo.ru/ff0c3d00
KOCMMUeCKasi CKOPOCTb

1 Cuna yrnipyroctu. 3akoH I'yka. Bec bubmoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHusi. KoadduimeHTt

13 Tpenusi. Cria CONpOTUBJIEHUS TIPU bubmoreka LJOK
JBYDKEHUHU Tejia B XKUIKOCTH U/TH https://m.edsoo.ru/ff0c3{f76
rase
[MocTymaTesibHOE U BpalllaTe/bHOe

BIKeHHe abCOJTIOTHO TBEPZOTO
14 ?ena. MoMeHT cuiibl. Hneq[z)’qcnnbl. Bubmorexa LIOK
- https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBeCHsI TBEPIOTO
Tena
Wmnynbc MaTepyasbHON TOUKH,

15 CUCTeMbl MaTepHa/IbHBIX TOUeK. bubnuoreka LIOK
Wmnynbc cuiibl. 3aKOH COXPaHeHUst https://m.edsoo.ru/ff0c43d6
UMIyJibca. PeakTMBHOe JBMKEHME

16 PaboTa 1 MOIIHOCTh CHJIBL. Bbubmoteka LIOK

https://m.edsoo.ru/ff0c4502




MaTepuasbHON Touku. TeopeMa 06
M3MeHeHUH KUHeTU4YeCKOW
3Hepruu

17

[ToTreHLanbHas 3HEPrusl.
[ToTeHLManbHAas HEPryst ypyro
ZlehopMHUPOBAHHOM NPY>KUHBI.
[ToTeHLManbHas sHEprus Tena
BOJIM3M TIOBEPXHOCTH 3eMJTH

bubmioreka LJOK
https://m.edsoo.ru/ff0c461a

18

HOTEHL[I/IaJ'ILHbIe u
HerloTeHIIMa/IbHbIe CHUJIBI. Ces3b
pa60TbI HeIloTeHMa/IbHbIX CUJI C
M3MeHeHHeM MeXaHHueCKOn
SHepPruuv CUCTEMEI TeJl. 3aKoH
COXpaHeHUdA MeXaHUUeCKOU
SHepruun

bubnuoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JIabopaTopHast paboTa
«WccnenoBanue cBsi3u pabOTHI
CHJIbI C U3MEHEHUEM
MeXaHUUeCKOW SHepruM Te/a Ha
TIpUMepe PaCTsHKEHHUs Pe3UHOBOTO
JKTyTa»

20

KoHTposbHast paboTa 1o Teme
«KuHemaruka. /JuHaMuKa. 3aKOHbI
COXpaHeHHUsI B MeXaHUKe»

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE M10JI0KeHUs
MOJIEKY/IIPHO-KWHETUYEeCKON
Teopuu. BpOoyHOBCKOe ABM>XKeHUe.

Auddysus

bubmoreka LIOK
https://m.edsoo.ru/ff0c4dc?




22

Xapakrep ABWKeHUS U
B3aUMO/IEMCTBUS YaCTHUL]
BeljecTBa. Mogenu cTpoeHust
ra3oB, )KUJKOCTel U TBEPJBIX Tesl

23

Macca monekyJi. Konuuectso
BelljecTBa. [locTosiHHass ABorazspo

24

TeruioBoe paBHOBecHe.
Temneparypa u eé usmepeHue.
[Tkana temneparyp Llenbcus

25

Wpeanbnbiii ra3 B MKT. OcHoBHOe
ypaBHeHue MKT

bubmoreka IIOK
https://m.edsoo.ru/ff0c4fde

26

AbcomoTHasi TeMriepaTypa Kak
Mepa CpeJlHed KUHEeTU4eCKOU
SHepryu /IBWXKeHUsl MOJIeKYJI.
YpaBHeHve MeH/ieneeBa-
Knaneripona

bubmoreka LJOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanbToHa. ['a30Bbie 3aKOHBI

28

JIabopaTopHast paboTa
«HccnenoBaHre 3aBUCMMOCTH
MEXK/ly IapaMeTpaMi COCTOSIHHS
pa3pe’KeHHOTO Ta3a»

29

M3onporjeccsl B HeaabHOM rase 1
uX rpaduyeckoe Tipe/iCTaB/eHe

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss 5Heprus
TepPMOJUHAMUUeCKON CUCTEMBI U
Cr1oco0bl eé U3MeHeHHsI.
KosmuecTBo TensioTsl 1 paboTa.
BHyTpeHHsIs 3Heprus

bubmoreka IIOK
https://m.edsoo.ru/ff0c5952




OJJHOATOMHOTI'O Hied/IbHOI'O I'd3d

31 Buzpl Teruionepesauu Bubmmorexa LIOK
https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIJIOEMKOCTb

39 BelllecTBa. KoysuecTBo TerioTel bubmoreka LIOK
npu TeruionepeAave. AnuabaTHbIN https://m.edsoo.ru/ff0c5c36
riporecc

13 [TepBbIi1 3aKOH TePMOJIVHAMUKY U bubmoreka LIOK
ero NMpUMeHeHHe K U30MmpoLieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtrMocTh MpoIieccoB B

34 npnpg,qe. Bropoii zaIIjOH Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6230
TEePMO/IMHAMUKH

35 [Mpuniun gevicteus u KIT/J bubmioreka LJOK
TETIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a

36 Hwkn KapHo u ero KII

37 OKkosiornyeckyie mpobIeMsl
TETIO3HEPTeTUKH
O06o01aroIMi YpoK

38 «MonleynL;pHai{q?bmHKa. OcHOBBI Bubmorexa LIOK

https://m.edsoo.ru/ff0c6938
TePMO/IMHAMUKI»
KonTtponbHast pabora 1o teme
39 «MOerKynﬂpHEH ¢r3vika. OCHOBBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TepPMO/IMHAMUKI»

40 [Tapoobpa3oBaHue U KOHZEeHCaLIHSI. bubnuoreka IIOK
VcniapeHue U KUIeHue https://m.edsoo.ru/ff0c63b6
AGcomtoTHast 1 OTHOCHUTE TbHAs Bubmorexa LIOK

41 BJIAYKHOCTb BO3/yXa.

Hacpiennsiv nap

https://m.edsoo.ru/ff0c64d8




Tséppoe teno. Kpucramimueckue u
amopHble Tena. AHU30TPONUS

bubmoreka LJOK

42 CBOHCTB KpHCTA/IOB. JKuAKHe https://m.edsoo.ru/ff0c65f0
KpucTanibl. CoBpeMeHHbIe
MaTepua’bl
[TnaBneHue ¥ KpUcCTaIA3alusl.
43 Y nenbHast TEHJII())Ta nnaBne}]jm. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
Cybsumariyst
bubnuoreka IIOK
44 YpaBHeHHe TeryioBoro banaHca hitps://m.edsoo.rw/f0c6820
OJIeKTpU3aLus Tesl.
45 BHEKTEqu]iKI/Iﬁ 3apsaz. [IBa Buzia Bubnworexa LOK
https://m.edsoo.ru/ff0c6bcc
3/7IeKTPUUECKUX 3apsiioB
[TpoBOAHUKY, IU3TEKTPUKU U
46 TIO/TyIIPOBOJAHUKU. 3aKOH bubmioteka LIOK
COXPaHeHHUs TIeKTPUYEeCKOro https://m.edsoo.ru/ffOc6bcc
3apsizia
B3auMogeiicTBre 3aps0B. 3aKOH
47 KYJ'IOHa'.qTOIlelIHI:Iﬁ - Bubmorexa LIOK
. https://m.edsoo.ru/ff0c6ced
3/1IeKTPUYeCKUil 3apsi]
Hanpsyk@HHOCTD 371eKTPUYECKOro
48 noJig. [IpyHLUI Cyneprio3vuuun bubmoreka LJOK
3/IeKTpPUUeCKUX ToJieid. JInHuu https://m.edsoo.ru/ff0c6df2
Harps»KEHHOCTU
Pabora cus 371eKTpoCTaTUYeCcKoro
49 T10JIs1. HOTeHLlI/IaJ'IF)PaBHOCTb Bubmiorexa IOK
https://m.edsoo.ru/ff0c6£00
MOTeHLIMasIoB
50 [IpoBOAHYKY Y IU3NIEKTPUKY B bubmioreka LJOK




3JIEKTPOCTAaTUYECKOM I10J1€.
,Z[I/DJ'IEKTPI/I‘-IECK(:IH MMPOHULIa€MOCTD

https://m.edsoo.ru/ff0c7018

51

DJIeKTPOEMKOCTh. KoHzeHcaTop

bubmioreka LJOK
https://m.edsoo.ru/ff0c7126

52

OJIEKTPOEMKOCTH IJIOCKOTO
KOH/JleHcaTopa. DHeprus
3apsDKeHHOI 0 KOHZleHcaTopa

bubmoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHast paboTa
"M3mepeHue 3/1eKTPOEMKOCTH
KOHZIeHcaropa"

54

[TpyHLMN feliCTBUSA U IPUMeHeHe
KOH/IeHCaTOPOB, KOIIMPOBA/ILHOIO
anrapara, CTPyWHOI O IIpyUHTepa.
DJIeKTpoCTaTUyecKas 3allura.
3asemsieHre 371eKTponprubopoB

55

ONeKTpUUeCKri TOK, YCJIOBUS €r0

cyliecTBOBaHUs. [10CTOSIHHBIN TOK.

Cwuna Toka. HanpsbkeHnue.
Conpotusnenue. 3akoH OMa JiJist
y4JacTKa Ljenu

56

ITocnenoBarenbHOe,
rapa’suiesibHOe, CMelllaHHOe
coeZIMHeHUe TTPOBO/IHUKOB.
JlabopaTopHasi pabota «/3yueHue
CMelLlIaHHOTO COeIMHEeHMSI
Pe3UCTOPOB»

0.5

bubmoreka LJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTb
37IEKTPAYECKOT0 TOKa. 3aKOH

bubmiorteka LJOK
https://m.edsoo.ru/ff0c7838




xoyns-Jlenia

58

3akoH Oma /1 IoJIHOM
(3aMKHYTOI1) 3/IeKTPUUYECKOH 1[eTH.
KopoTtkoe 3aMbikaHue.
JIabopaTopHast paboTa
«M3mepenue 3/JC UCTOYHMKA TOKA
Y ero BHyTpPeHHero
COTIPOTHBJIEHUS»

0.5

bubnuoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OJIEKTPOHHAs IPOBOAVUMOCTD
TBEP/bIX MeTA//IOB. 3aBUCUMOCTh
COTIPOTHUBJ/IEHUSI METAJIZIOB OT
TeMIlepaTyphbl.
CBepXIpoBOIUMOCTb

60

ONeKTpUUYeCcKr TOK B BaKyyMe.
CBOMCTBA 3/IEKTPOHHBIX ITYUKOB

61

[TonynpoBoAHUKH, UX
coOCTBeHHas ¥ TIpUMeCHast
rpoBogumocTs. CBOMCTBA p—N-
nepexoza. ITonynpoBogHUKOBbIE
MpUOOPEI

bubmoreka LIOK
https://m.edsoo.ru/ff0c84ae

62

OneKTpuuecKuil TOK B pacTBOpax U
pacrijiaBax 3/1eKTPOJIUTOB.

OneKTponuTHYecKas AUCCOLUALIUS.

OJIEKTPOJIU3

bubmoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

ONeKTpUUYeCcKUi TOK B rasax.
CamocTosiTenbHbIN U
HeCaMOCTOSITe/IbHBIN pa3psif.
Monnus. [1nasma

bubnmroreka LJOK
https://m.edsoo.ru/ff0c84ae




OnekTpuueckue npubopsl U

64 YCTPOMCTBA U UX MPAKTHUYECKOe 1 bubmiorteka LJOK
nprMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHocTH

65 O6001I1atoIHi YPOK 1 bubnuoreka IIOK
«DNeKTpoAHaMUKa» https://m.edsoo.ru/ff0c88be
KoHTpospHast paboTa 1o Teme
«3Jnekrpoctatka. [IoCcTosTHHBIN
371eKTpuueckuii Tok. TOKu B

66 pa3JII/IIT)—IHLIX cpezax» 1 Bubmmorexa LIOK

N https://m.edsoo.ru/ff0c8a8a
/Bcepoccuiickasi IpoBepoYHast
paboTa npu NMpoBejeHNH Ha
OyMa)KHOM HOCHUTeJie
Pe3epBHbIil ypok. KoHTpobHas
67 pa6oI;a 1o TZII\jIe ’ 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"DeKTpoguHaMuUKa"

68 PesepBHbIit ypok. O6o00maromyit 1 bubmoreka LIOK

ypok no temam 10 Knacca https://m.edsoo.ru/ff0c8f6¢c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/ITACC

No Ko/imuecTBo yacoB Hara OieKTpoHHbIe HUGpoBbIe
W Tema YPOKa Beero KOHTPO JIbHBIE HpaKTqucxue H3yYeHH 06pa30BaTEJIbeIE
padoThI padoThI A pecypchbl
[TocTosiHHBbIE MarHUTBI U UX
B3auMoOZielcTBUe. MarHuTHoe
1 rosie. B'iKTOp MarHMTHOMN 1 Bubamorexa LIOK
. https://m.edsoo.ru/ff0c9778
VHAYKUUU. JIMHUA MarHUTHOM
VHAYKLUU
MarHuTHOe 110J1e TIPOBO/IHMKA C
’ TOKOM. OrnbIT Opcresa. 1 Bubmioreka IIOK
B3aumogpeiicTBre TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopatopHasi pabota «/3yueHne
3 MaFHgTHOEO HOiH KaTyLuKHyc 1 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM»
[eiicTBe MarHUTHOTO TIOJIS1 Ha
MPOBOJHUK C TOKOM. Cuia
4 Awriepa. JlaboparopHast paboTa 1 1 bubmoTeka LIOK
«MccnenoBanue 1eMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»
[JelicTBMe MarHUTHOTO TOJISL Ha
5 JBWKYLLYIOCS 3apsi’KeHHYHO 1 bubmioTeka 1IOK
yactuily. Cuna JlopeHia. Pabora https://m.edsoo.ru/ff0c9df4
cusbl JIopeHija
6 O/1eKTpOMarHUuTHass UHAYKLIUSL. 1




[ToTOK BeKTOpa MarHUTHOM
nHAyKLuA. D1C UHAYKMU. 3aKOH
3/1eKTPOMAarHuTHOM UHAYKLIMU
®dapapes

JlaboparopHasi pabota
«VccnemoBanye sIBJI€HUS
3/IEKTPOMAarHUTHOM MHAYKL[AW»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cal50

VHAyKTUBHOCTS. SIB/1eHue
camouHAaykuuu. 31C
CaMOMHAYKLMU. DHeprus
MarHUTHOTO T10JIs1 KaTYLLIKH C
TOKOM. DJIEKTPOMarHUTHOe I10J1e

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHUuyeckye yCTpONCTBa U UX
TIpUMeHeHHe: TIOCTOsTHHbIe
MarHMThbl, 3/1IeKTPOMarHuThI,
3JIeKTPO/JIBUraTe b, YCKOPUTEIN
3/1eMeHTapHbIX YaCTHL,
VH/IYKL[MOHHasI 1eYb

10

O6061atoIui ypok « MarHUTHOe
roJjie. JJIeKTPOMarHuTHast
WUHIYKLYSD

bubmoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KoHTposbHast paboTa 1o Teme
«MarsuTHoe 11o1e.
DJleKTpOMarHuTHasi MHAYKLHS»

Bbubmmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/iHBIE MEXaHUUECKHE
KosnebaHus1. "'apMoHUuecKre
KosiebaHus. YpaBHeHHe
rapMOHUYECKHX KoJiebaHUH.
[IpeBpaiiieHre 3HepPrun

bubmoTeka 1IOK
https://m.edsoo.ru/ff0caf06




13

JlaboparopHasi pabota
«HccnepoBanue 3aBUCHMOCTH
repro/ia Majibix Kome6aHui Tpy3a
Ha HUTH OT JIJIUHBI HUTU U MaCChI
rpy3a»

14

KonebaTe/nbHbIi KOHTYD.
CB00O/IHBIE 3/IEKTPOMArHUTHBIE
KoJsiebaHus B U/jea/TbHOM
KoJsiebaTesTbHOM KOHTYPe.
AHasnorust Mexxay MexaHu4eCKUMH
Y 37IeKTPOMarHUTHBIMU
KosebaHusIMHU

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

15

®opmysna TomcoHa. 3akoH
COXpaHeHUsl SHepryv B U/ieaslbHOM
KosiebaTesTlbHOM KOHTYpe

bubnmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue 0O 3aTyxaroL[UX
KosiebaHusX. BbIHYX/IeHHbBIE
MeXaHUUYeCcKHe Kojie0aHusl.
Pe3onaHnc. BeiHyX1eHHbIe
3/IeKTPOMarHUTHbIE KOjie0aHUsI

bubmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemMeHHBIN TOK.
CuHyconanbHbIN TepeMeHHbIN
TOK. MOIIIHOCTb IepeMeHHOr0
TOKa. AMIUIUTYJHOE 1
JeMCTBYIOIIlee 3HaUeHUe CUJIbI
TOKa U HarpspKeHUs

bubmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBojcTBo,
nepefiaua 1 rnorpebneHue
3/IeKTPUYECKOW SHEPruU




19

Y CTpPONCTBO U MpakTUUecKoe
NpYMeHeHUe 3/1IeKTPUYeCcKOro
3BOHKA, reHepaTopa repeMeHHOT0
TOKa, IMHUM 2/IeKTporiepeau

bubmoTeka LIOK
https://m.edsoo.ru/ff0cc324

20

OKooruuecKrie pUcKu rnpu
MPOM3BO/CTBE 3/IEKTPOIHEPTUH.
KynbTypa ncrnosb30BaHust
3JIeKTPO3HEPryH B TIOBCEJHEBHOM
JKU3HU

21

MexaHryecKue BOJHBI, YC/I0BUS
pacripoctpaHenust. Ilepuog,.
CKOpOCTh pacrpocTpaHeHus: U
J/TMHa BosHBL. [lonepeuHsle
PO/ 0JIbHbIE BOJTHBI

bubmoreka IIOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpoCTb 3ByKa. ['poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka

bubmoreka IIOK
https://m.edsoo.ru/ffOcccOc

23

OneKTpOMarHUTHbIe BOJTHBI, UX
CBOMCTBA U CKOpoCTh. [lkana
3/1eKTPOMAarHUTHBIX BOJTH

Bbubmmoreka IIOK
https://m.edsoo.ru/ffOccfeQ

24

[IpuHLMIIBI payOCBA3U U
TesieBUzieHus. Pa3BuTue cpecTB
cBa3U. Pagunonokarys

25

KontponbHas pabora «Kosiebanusi
Y BOJTHBI»

bubmoreka LIOK
https://m.edsoo.ru/ff0cc6f8

26

[TpsimonmHeliHOe
pacripocTpaHeHue CBeTa B
O/IHOPO/THOM cpejie. ToueuHbIi
WCTOYHUK cBeTa. JIyu cBeTa

bubmioTeka LIOK
https://m.edsoo.ru/ff0cd350




OtpakeHue cBeTa. 3aKOHbI

27 oTpakeHus cBeta. [locTpoeHue Bubmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
1300pa’keHHi B TJIOCKOM 3epKaiie
IIpenomnenue ceta. ITosHOe
)8 BHYTpPeHHee OTpakeHue. bubmoteka LIOK
[peaenbHBIN YTo/ MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETr0 OTPa)KeHUSI
JIabopaTopHas pabora
29 «I/I3Mls)apeHI;Ie nopKa3aTemI Bubmorexa [OK
https://m.edsoo.ru/ff0cd67a
TIPeIOMJIEHUST CTeKJIa»
JInnssbl. ITocTpoenue
30 n3o0paxenuii B imH3e. Dopmyra bubmoreka LIOK
TOHKOU JTMH3BI. Y BeuueHue https://m.edsoo.ru/ffOcddl1e
JTUH3BI
JlabopatopHasi paboTa
31 «VccnenoBaHyie CBOMCTB
1300pa’kKeHUH B JIMH3aX»
Hucnepcusi cBeta. C/10>KHbBIN
39 cocraB Oesoro ceeta. L[BeT.
JlabopatopHasi paboTa
«HabsropeHue qucriepcuu CBeTa»
NHuTtepdepenLysa ceeta.
33 ,Z[Hd)pr;iu[l)/m (]Z-IBETa. Bubmorexa LIOK
. https://m.edsoo.ru/ffOced22
HNudpakiioHHast peléTKa
34 [ToriepeuHOCTb CBETOBBIX BOJIH. Bubmoteka IIOK
[MTonsipusanus ceeta https://m.edsoo.ru/ff0cf02e
35 Onruueckue MpubOPHI U

YCTPOWCTBA U YCIOBUSI UX




0e30macHOro IMpUMEHEHUA

['paHuLIbI TPUMEHUMOCTH
KJIACCUUeCKOI MeXaHUKU.

bubmmoreka IIOK

36
[TocTynatsl crieliuasbHON TeOpyn https://m.edsoo.ru/ff0cf862
OTHOCUTETLHOCTU
OAHOBPEMEHHOCTH. SAMEATIEHHIE https://m.edsoo.ru/ffOcfa4?2
BpeMeHU U COKpalljeHue [I/TUHbI
OHeprus U UMITYJIbC
18 PEeSITUBUCTCKOW YacTULbl. CBs3b bubmoreka IIOK
MacChl C SHepruer U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
OHeprus oKos
K 5] 0O .
| Koo s
H P https://m.edsoo.ru/ffOcf6f0
OTHOCUTE/IbHOCTU»
40 ®ortonbl. opmyina I1naHka. bubmoTeka LIOK
OHeprusi ¥ UMIybC (POTOHA https://m.edsoo.ru/ffOcfel6
O
o | oo
) T https://m.edsoo.ru/ffOcffc4
CrosieToBa
3 %
o | bbb, o
A ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢potosdgekra
.0 I1. H.
43 J’ZI[Eeu;ZEIe{:ae (;]zliflanqez;:: I elicTBue Bubmorexa [IOK
fiena. A https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuYecKre yCTpOMCTBaA U

MpAKTHUUYeCKOe IMpYMMEHEHHE!:




(dboTo3/1eMeHT, (hOTOaTUMK,
conHeyHast baTapes, CBETOAUO]

Peiiienune 3d/iad I10 TeMe

bubmmoreka IIOK

45 «DJiIeMeHThbl KBAHTOBOU OTNTHKI» https://m.edsoo.ru/ff0d0302
Mogens atoMa TomcoHa. OTBITHI

46 Pesepdopza 1o paccesiHuIO - bubmoreka LIOK
yactull. [171aHeTapHasi MO/ie/ib https://m.edsoo.ru/ff0d091a
aToma

bubmmoreka IIOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0d0afa
W3nyuyeHue U norJiojeHye

48 (hOoTOHOB IpH TIepexo/ie aToMa C bubmoTeka [IOK
O/IHOTO YPOBHSI SHEPruM Ha https://m.edsoo.ru/ff0d0afa
Jpyrov. Bupl criekTpoB
BoJ/iHOBBIE CBOMCTBA UaCTHI].
Bonnel e bpoiins.

49 KOpHyCﬁynHI;)HO-BOHHOBOI‘/JI Bubmorexa LIOK

https://m.edsoo.ru/ff0d0ca8

Ayanu3m. CrioHTaHHOe U
BBIHY)K/IEHHOE U3TyueHue
OTKpbITHE pajuOaKTUBHOCTH.

=0 OnbiThl Pe3epdopga no bubmioTeka [IOK
orpeie/IeHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
Pa/IM0aKTUBHOTO U3/Ty4YeHHUs
CgoticTBa anb(a-, beta-, ramma-

51 u3nyudeHus. BivsHue
Pa/IM0aKTUBHOCTU Ha >KUBbIe
OpraHU3MBbl

52 OTKpbITHE IPOTOHA U HEUTPOHA. bubmoteka LIOK




W3otonbl. Anbda-pacrag,.
ONMeKTPOHHBIA U TTO3UTPOHHBIN
Oeta-pacraj. I"'amMmma-u3nydyeHue

https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B sIIpe.
sInepHble peakiyu. SIaepHbIT
peakTop. [Tpobemsi,
MepPCIeKTUBbI, IKOTIOTUUECKHE
aCIIeKThI SI/IePHOM HEPTeTHUKH

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YaCTHULbI.
OTKpbITUE O3UTPOHA. MeTo/ bl
Hab/II0/IeHNUsI U perucTparvu
37leMeHTapHbIX yacTull. Kpyr/iblii
ctos1 «@yHjaMeHTa/IbHbIe
B3auMoZiencTBUsA. EAMHCTBO
(br3MYeCcKoi KapTUHBI MUpa»

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS aCTDOHOMUMU.
[IpuknagHoe U
MHUPOBO33peHYeCKoe 3HaueHue
actpoHomuH. Bug, 3Bé3zHoro Heba.
Co3sBe3fusi, spKUe 3BE3/bl,
T71aHeThl, UX BUIUMOE [IBUKEHUe.
ConHeunas cucreMa

56

Connige. ComHeuHas aKTUBHOCTb.
Vcrounuk sHepruv CosHLa 1
3BE3]

57

3B63/1bl, UX OCHOBHbIE
XapaKTePUCTUKHU. 3BE3/Ibl IJTaBHOU
1ocJieZloBaTe/IbHOCTU. BHyTpeHHee
cTpoenue 3Bé3. CoBpeMeHHbIe




TIpe/ICTaB/IeHUs O TIPOMCXOXKIeHUH
1 3BoJtroly CoJTHIIA U 3BE3]]

58

Mneunsiii [TyTs — Haia
I"anakTuka. ITonoxenue u
nBwkenue ConHua B ['anaktuke.
["anakTyku. YépHble AbIPHI B sgpax
rajakTUK

59

Bcenennas. Pazberanue raaakTuK.
Teopust bosbLioro B3pbiBa.
PenvkToBOeE M3nyueHue.
MeTaranakTuka

60

HepelieHHbIe TPOO/IEMBI
aCTPOHOMHU

61

KoHTpospHast paboTa «DeMeHThI
aCTPOHOMHH U aCTPOPUIUKI»

62

O6ob6maroiuii ypok. Ponb pusuku
Y aCTPOHOMHH B 3KOHOMHUYECKOM,
TEeXHOJIOTUUECKOH, COI[UaTbHOM U
3TUYeCKOM cdepax AesiTeTbHOCTU
yesioBeKa

63

O6ob6matomuii ypok. Posb u
MeCTO (PU3UKU U aCTPOHOMUU B
COBpPeMeHHOM HayyHOU KapTuHe
Mupa

64

O6o611arotuit ypok. Posb
(hbu3MyecKoi Teopuu B
(hopmMUpOBaHUM Mpe/|CTaB/IeHUN O
(bu3MUecKoi KapTuHe MUpa




65

O6ob6matoiuii ypok. Mecto
(bu3MyeCcKoi KapTUHBI MUpa B
o0I111eM psiZTy COBPEMEHHBIX
eCTeCTBeHHO-HayUHBIX
Trpe/iCTaB/IeHUM O TIpUPO/e

66

Pe3epBHbIi ypoK. MaruutHoe
roJjie. JJIeKTpOMarHuTHast
UHJYKLUSA

67

Pe3epBHbIii ypok. OnTHKA.
OcHOBBI CrielasIbHON Teoprun
OTHOCHUTEJ/IbHOCTU

68

Pe3epHblli ypok. KBaHToBas
¢u3rKa. DeMeHTbl aCTPOHOMUU U
acTpor3uKu

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




YYEBHO-METO/MYECKOE OBECIIEYEHMWE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

1.

du3uka.10 knacc:yue6. st obieobpa3zoBar.opranu3anuii: 6a3oBeiii yposens / I'.51. Msikumes, b.b. Byxosues, H.H. CoTckuii ; of pef,.
H.A. TTapdenTheBoil. — 4-e u3a. — M.: IIpocBeirienue, 2018. — 416 c.:un. — (Knaccuyeckuii Kypc).

dwu3uka.11 kmacc: yueb. [Is oO1eodpa3oBaT.opranm3aiuii: 6a3oebiii yposens / I'.51. Mskuiies, b.B. Byxosies, M.B. UapyruH ; mof pez.
H.A. TTapdenTtbeBou. — 5-e uzf. — M.: [1poceeiienue, 2018. — 432 c.: [4] 1. un. — (Knaccuyeckuid Kypc).

C6opHuK 3a7au 1o ¢usuke. 10 — 11 kaccel: mocobue f1st 0611je00pa3oBaTe/TbHBIX YUpPeXKAeHHI: 0a30BbIi U poduIbHBIN ypoBHN/ H.A.
[TapdenTtbeBa. — 3-e u3a. — M.: IIpocBelijenue, 2010. — 206 c.: un. — (Knaccuueckuii Kypc).

METOJUYECKUWE MATEPUAJIBI AJIS1 YUUTEJIA

1.

L oN T

deepanbHbIN TOCYJapCTBEHHBIN 00pa30BaTe/bHbIN CTAHJAPT CPEIHETO

(mosiHOTO) O61IeTO 0Opa3zoBanus. Crapinas 1mkosa. 10-11 Kmacchl. - YTBepKaeH

nipuka3oM Ne 413 MunoOpHayku Poccum.
du3uka.10 knacc:yue6. st obieobpa3oBar.opranu3anuii: 6a3oBbiii yposens / I'.51. Mskumes, b.b. Byxosues, H.H. CoTckuii ; of pe,.
H.A. TTapdenTreBoil. — 4-e uza. — M.: IIpocBeiiienue, 2018. — 416 c.:un. — (Kinaccuyeckuii Kypc).
dwu3uka. 11 kmacc: yueb. [Is oO1eodpa3oBat.opranm3aiuii: 6a3oBbeiii yposeHs / I'.51. Msikumies, b.B. Byxosues, M.B. UapyruH ; mof, pez.
H.A. TTapdenTheBoil. — 5-e uza. — M.: IIpocgetiienue, 2018. — 432 c.: [4] 1. wn. — (Knaccuueckuii Kypc).
C6opHuK 3a7au 1o ¢usvke. 10 — 11 kaccel: mocobue 15t 0611]e00pa3oBaTe/TbHBIX YUpeXKAeHH: 0a30BbIi 1 poduIbHBIN ypoBHK/ H.A.
[MapdentbeBa. — 3-e uza. — M.: IIpocgeirienue, 2010. — 206 c.: un. — (Kmaccuueckuii Kypc).
dwusuka. 3agaunuk. 10-11 km.: mocobue j1st obiieobpa3osar. yupexxaenuii / A.I1. PeivkeBuu. — M.: [Ipoda, 2015.
C6ophuk 3a7au 1o gusuke: 10-11 kmaccer / O.U. I'pomieBa. — M.: U3patenbcTBo "Ok3amen", 2015.
TemaTryeckre KOHTPOJIbHbIE U CAMOCTOsITe/TbHbIe paboThl o ¢usuke. 10 knacc / O.U. I'pomieBa. — M.: U3garenscTBo "Ok3ameH", 2012.
TemaTryeckre KOHTPOJIbHbIE U CAMOCTOsITe/TbHBIe paboThl Mo ¢usuke. 11 knacc / O.U. I'pomieBa. — M.: U3aarenscTBo "Ok3amen", 2012.
KauecTBeHHBIe 3a7jauu 110 pu3mKe B cpefHelt mikose. [Tocobue s yunresneit / MLE. TynpunHckuii. — M.: [IpocBelijenue, 1972.

OVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

1.

OI'BHY «/HCTUTYT CTpaTeruy pa3BUTHS 00pa30BaHMsI»
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13.

14.

15.

16.

17.

18.

19.

http:/nsportal.ru - corpanbHasi ceTb paOOTHUKOB 00pa30BaHUsI.
http://markx.narod.ru/pic/ - ¢u3suka B IIKOJIE.

http://festival.1september.ru/articles/ - ¢pecTuBanb negaroruyeckux uei « OTKPBITHIN YPOK».

http://www.fizika.ru/ - calft Ans yuurteneil GU3MKU U UX yUEHUKOB.
http://www.physics.ru/ - MaTepuasl 1o (pu3MKe.

www.ege.edu.ru - uHpopmaroHHsIl optan EI'D.

http://school — collection.edu.ru/ - egunas konnekuus LJOPos
https://eobraz.ru/roToBbie-paboyne-nporpaMMebI-I0-HOBOMY -/

. https://myotveti.ru/dusuka-10-11-knacc-pabouag-nporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-

obrazovatelnykh-organizatsii
. Enunas konnekius udpoBbix 00pa3oBaTe/TbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30

OTkpbITas ¢pusrKa
http://www.physics.ru/courses/op25part2/design/index.htm

TazeTa «1 ceHTAOpsi»: MaTepuasbl IO (PU3KKe
http://1september.ru/

decTHBab NeJarOruueckux Hei « OTKPBITBIM yPOK»
http://festival.1september.ru/

dusmKa.ru
http://www.fizika.ru

KM-1mikona
http://www.km-school.ru/

ONeKTpOHHBIN yueOHHUK

http://www.physbook.ru/
Camas 6oJtbIiiast 3/1eKTpoHHast OnbmoTeka PyHera. [TOMCK KHUT U )KYPHA/IOB
http://bookfi.org/



https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://myotveti.ru/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0-2023-2024-%D1%83%D1%87%D0%B5/
https://eobraz.ru/%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B5-%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B5-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B-%D0%BF%D0%BE-%D0%BD%D0%BE%D0%B2%D0%BE%D0%BC%D1%83-%D1%84/
http://www.ege.edu.ru/
http://www.physics.ru/
http://www.fizika.ru/
http://festival.1september.ru/articles/
http://markx.narod.ru/pic/
http://nsportal.ru/
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