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2023r.

denepanbHas pabouass mporpamma 1o ydeObHomy mnpenmetry «Dusmka» (0a30BbIi ypoBeHB) (mpeamerHas obmacTeh «EcTecTBeHHO-Hay4YHBIC
MpPEeIMEeThI») BKIIOYACT TOSCHUTEIBHYIO 3aIlUCKy, COACpXKaHWe OOydeHHs, IUIAHUPYEMbIC pe3yJbTaThl OCBOSHHUS NpOrpaMMbl 1O (pu3uKe,
TEMATUYCCKOC TUIAHUPOBAHUC. IlosicuuTenbHasg 3ammcka OTpakacT O6H.[I/Ie e 1 3ala4v U3ydCHUA (bI/I3I/IKI/I, XapaKTCPUCTUKY TCUXOJOTUYCCKHUX
MPEANOCHIIOK K €ro M3YyYeHHI0 O0YYaroIUMUCS, MECTO B CTPYKTYpe YUeOHOro IJIaHa, a TakKkKe MOAXOMbI K 0TOOpY colepkaHusl, K OMpeIeICHHIO
TUTAHUPYEMBIX pe3ysbTaToB. CoepikaHue 00yUYeHHsT paCKPBIBACT COICPIKATEIIbHBIC IMHUH, KOTOPBIE MPEIararoTcs ISl 0053aTeIbHOTO H3YUYCHHUS B
Ka)X/IOM KJIacce Ha ypOBHE CpelHero oomiero odpasoBanus. [lnaHupyeMbie pe3yabTaThl OCBOCHUS MPOTPAaMMBI 110 (PU3HKE BKIIOYAIOT JIMYHOCTHEIE,
METanpeIMETHBIE Pe3yJIbTaThl 32 BECh NEPHUOA OOYdYEHHUS Ha YpPOBHE CpPETHEro OoOImero oOpa3oBaHUs, a TaKXKe NPEIMETHBIC TOCTHKCHHS
00y4aromerocs 3a KaKAablid To1 00ydeHHsL.

MNOSACHUTEJIBHAS 3AIIMCKA IlporpamMma no ¢usuke 6a30BOro ypoBHSI Ha ypOBHE CpeaHEero oomero odpazoBanus pa3padoTaHa HA OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBarenbHON nporpammsl, npeactasieHHbIX B @PI'OC COO, a taxke ¢ yuéTom
¢benepanpHOi paboueil mporpaMMbl BOCIIMTaHUS M KOHLEMIUH HpenogaBaHus ydeOHoro mnpenmeta «Pusukay B 00pa30BaTeNbHBIX OpPTraHU3aLUAX
Poccuiickoit ®enepanuu, peanu3yoluX OCHOBHbIE oOpa3oBareibHble mporpammbl. CojepxkaHue NporpaMMbl MO (U3MKE HAMpaBIEHO Ha
(dbopMHpOBaHHE €CTECTBEHHOHAYYHOM KapTHHBI MHpa oOydwaromuxcs 10—11 kmaccoB mpu oOydyeHun ux ¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IeITeIbHOCTHOTrO Tmoaxoaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusmM @OI'OC COO k miaHUpyeMbIM JHUYHOCTHBIM,
MIPEIMETHBIM U METANpPEAMETHBIM pe3ysbTaTaM OOYy4YeHHs, a TaKXKe YUUTHIBAET HEOOXOIMMOCTb pealn3allud MEXKIPEAMETHBIX CBSI3eM (PU3HKHU C
€CTeCTBEHHOHAYYHBIMH Y4YeOHBIMU MpeaMeTaMud. B Hel omnpenensioTcss OCHOBHBIE €N W3y4eHUs (U3MKM Ha YpOBHE CpPEIHEro OO0IIero
o0pa3oBaHusl, INIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3MKU: TMYHOCTHBIC, METalpeAMETHbIE, TpeAMeTHbIE (Ha 6a30BoM ypoBHe). [Iporpamma
1o (pu3MKe BKIIOYAET: IUIAaHUPYEMBbIE Pe3ysbTaThl OCBOCHMS Kypca (pU3MKH Ha 0a30BOM YPOBHE, B TOM YHCIIE MPEIMETHBIE Pe3yJbTaThl MO rojiaM
oOydeHust; cojepkanre ydeOHoro npeamera «Pusukay mo rogam odyuenus. [Iporpamma mo ¢uszuke MoKeT OBITh HMCIOIB30BAHA YUUTEISIMU Kak
OCHOBA JIJIsl COCTABJICHUS CBOMX paboumx mporpamm. [Ipu pa3paboTke paboyeit mporpaMMbl B TEMaTHIECKOM TUIAHMPOBAHUH JIOJDKHBI OBITh YUTECHBI
BO3MOYKHOCTH HCIOJIB30BAHUS AIIEKTPOHHBIX (IM(PPOBBIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMIMXCS YYEOHOMETOIMYECKUMH MaTepuanaMu
(MyJnbTUMEUIHBIE TPOTPAMMBI, AJIEKTPOHHbIE YYEOHUKHM M 3aJaYHUKH, DJIEKTPOHHblE OMOIMOTEKH, BHUPTyalbHble JaOOPAaTOPUH, HIPOBHIE
IpOrpamMMbl, KOJUJIEKIUH LU(QPOBBIX 0O0Pa30BaTENbHBIX PECYPCOB), PEATM3YIOIUMH  JUAAKTUYECKHE BO3MOXKHOCTH HH(MOpPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH, COAEPKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 0Opa3zoBaHuu. IIporpamMma no ¢usnke He CKOBBIBAET
TBOPYECKYI0 MHHUIMATUBY YUYHUTENEH M IPENOCTAaBJIAET BO3MOMKHOCTH Ul pEalU3allid Pas3IMYHbIX METOJMYECKUX IOJXOJ0B K OpraHu3aluu
o0yueHHs (pU3HMKe NMPH YCIOBUU COXpaHEHHUs 00s3aTeNbHOM yacTu coiepkaHus Kypca. @u3nka Kak Hayka o Haubojee oOIIMX 3aKOHAX HPUPOHI,
BBICTYyIasi B KaueCTBE y4yeOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHMH 00 okpy»karomeM mupe. LlIkonbHBINH Kypc
Gu3uKN — cUCTeMO0Opa3yroIUi Al €CTECTBEHHO-HAYUYHbIX Y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U



SIBIICHHI, U3y4aeMbIX XUMHEH, Onooruei, puznieckoit reorpadueii u actpoHomuei. Vcrnonp3oBaHne U akTUBHOE IPUMEHEHNE (PU3UIECKUX 3HAHUHT
OIpeNieNIAeT XapaKTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHMH B cdepe SHEPreTuKd, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHaJIOB C 33JJaHHBIMM CBOMCTBaMHU U Jpyrux. M3yueHue (U3MKHM BHOCUT OCHOBHOHM BKJIaJ B (pOpMUpPOBAHHE €CTECTBEHHO-HAYUHOW KapTHUHBI
Mupa o0yyaromuxcs, B GOpMUPOBAHNE YMEHUH IPUMEHATh HayYHbIH METOJI IIO3HAHUS NIPH BHITOJIHEHUN UM Y4eOHBIX UCCIIEJOBAHUH.

B ocHOBY kypca (u3uKu Ans ypoOBHS CpelHero oomero oOpa3oBaHMs TOJOXKEH P WUACH, KOTOphIE MOXKHO PacCMaTpHUBATh KaK NMPHHLIUIBI €TO
IIOCTPOCHHUS.

Hoen uenocmnocmu. B cOOTBETCTBUM C HEW KypcC SBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJAEPKHUT MaTepual M3 BCEX pPa3lesioB (PU3UKH,
BKJIIOUAET KaK BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (DU3UKH.

Hoen 2enepanuzayuu. B cooTBEeTCTBUU ¢ HeW MmaTepuan Kypca (u3mku oObeAMHEH BOKPYT (u3nueckux Teopuil. Bemymum B Kypce sBisercs
(opMHpOBaHKE IPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuzanys mpeanojaraeT UCIONb30BaHUE T'YMaHUTApHOIO MOTEHIMAa (PU3MUECKOM HAyKH, OCMBICICHHE CBSA3H
pa3BUTHs (PU3MKH C pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U HKOJIOTHYECKUMU MPOOIEMaMH.

Hoen npuxnaonon nanpasinennocmu. Kypc Gpusuku npeanosaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTMYECKUX MPUIIOKESHHH
M3YYEHHBIX TEOPUM U 3aKOHOB.

Hoea rxonozuzayuupeannzyercsi MOCPEICTBOM BBEIACHHS AJIEMEHTOB COJEP)KaHUS, MOCBSIIEHHBIX 3KOJIOIMYECKHM MpoOIeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHHMKHM U TE€XHOJIOTHH, a Takke 0OCYKACHHUS MPOOJIEeM PalMOHAIBHOTO MPUPOIONOIb30BAHUS U HKOJIOTHYECKOM
0€30MacHOCTH.

CrepkHEBBIMM DJIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpeaHero oOliero oOpa3oBaHus SBISIIOTCS (uznueckue Tteopuu (hopMupoBaHHE
MIPEJCTABICHUIA O CTPYKTYPE TOCTPOCHUS (PU3NIECKON TEOPHH, POIH (PyHIaMEHTAIHHBIX 3aKOHOB U MPHUHITUIIOB B COBPEMEHHBIX TPEACTABICHUAX O
NpUpoie, TPaHUIAX MPUMEHHUMOCTH TEOPHH, /U ONMHMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U mporeccoB). CHCTEeMHO-IESITeTbHOCTHBIN MOAX0] B
Kypce (U3MKU peamu3yercsl Mpex/Ie BCero 3a CUéT OpraHu3alMy SKCIEPUMEHTAIbHON NesATeNbHOCTH o0yyaromuxcs. st 6a30Boro ypoBHs Kypca
(GU3MKM — 3TO HCIMOJB30BaHUE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTAaOOpPaTOPHBIX PaldOT, KOTOPHIE B MpOrpamMme IO
¢u3uKe 00bETMHEHBI B OOIUI CIIUCOK YUYCHUYECKUX MPAKTHYECKUX paboT. Brimenenne B ykazaHHOM TiepeuHe J1abopaTOpHBIX paboT, MPOBOAUMBIX
JUISL KOHTPOJII M OLICHKH, OCYIIECTBIISIETCS Y4YacTHHUKaMHU 0Opa30BaTEbHOIO Ipoliecca MCXO/As U3 OCOOEHHOCTEW IUIaHMPOBAaHUS M OCHAIICHUS
kabunera ¢usuku. I[Ipu sTOM oOecreunBaeTcst OBIAZCHHE OOYYAIOIIMMUCS YMEHHUSIMH IPOBOJUTH KOCBEHHBIC W3MEPEHHs, HCCIIeTOBaHHS
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH M IOCTAHOBKY OINBITOB IO IMPOBEPKE IMPEUIOKEHHBIX TMIIOTE3. boibllioe BHUMAaHUE YAETSCTCS PEIICHUIO
pacu€THBIX M KaueCTBEHHBIX 3aaady. [Ipu 3ToM 11 pacu€THBIX 3a7ay MPUOPHUTETOM SBIAIOTCSA 33Jayd C SBHO 3aJaHHOM (hu3MYecKol MOJeNblo,
MO3BOJIAIOIINE IPUMEHSTh U3YyUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfelsia Kypca, TaK U MHTETpUpYs 3HAHUS U3 Pa3HBIX pa3/esioB.
JInst KayecTBEHHBIX 3a/1a4 TIPUOPUTETOM SBIISIOTCS 331aHUSI HA OOBSICHEHHE MPOTEKAHHs (PU3UIECKUX SIBICHUH M MPOILIECCOB B OKPYKAIOIICH KU3HH,
TpeOyromue BpIoopa (U3NIECKON MOIEIH Il CUTYAIlMH IPAKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanusmMu GI'OC COO k MaTtepHaaIbHO-TEXHUUECKOMY 00€CIeUeHUI0 y4eOHOro mporecca 0a30BbIid YPOBEHb Kypca (PH3UKH
Ha ypOBHE CpeAHEro oomero o0pa3oBaHUs JAODKEH M3ydaThCsl B YCIOBHSX NMPEIMETHOrO KaOWHETa (M3UKU WIM B YCIOBHSX WHTETPUPOBAHHOTO
KaOMHeTa MpPEeIMETOB E€CTECTBEHHO-HAY4YHOro NMKiIa. B kabuHere (U3MKM TOMKHO OBITH HeoOXxomumoe jabopaTopHOe OO0OpYZOBaHUE s
BBITMIOJIHEHHsI YKa3aHHBIX B Mporpamme no (u3uKe y4eHHYeCKUX MPaKTHUYECKUX padoT U JEeMOHCTpallMOHHOE 00Oopy/oBaHHE. J{eMOHCTpalmoHHOE
o0opynoBaHrue (QopMHpPYETCs B COOTBETCTBMM C MPHUHIMIIOM MHHHUMAJIbHOW JOCTATOYHOCTH W OOECreurBaeT IMOCTAHOBKY IEPEUYHMCICHHBIX B
nporpaMMe 1o (u3MKe KIIOUEBBIX IEMOHCTpAIMil JJisi MCCIEeIOBaHUS HU3Y4YaeMbIX SIBICHMH M MPOILECCOB, SMIUPHUUYECKUX U (DyHAAMEHTAJIbHBIX
3aKOHOB, X TEXHUYECKUX IPUMEHEHUI.

JlaGopaTopHoe o0OopynoBaHME JUIsl YUYEHMUYECKHX MPaKTHUECKUX paboT (GopMupyeTcs B BHIE TEMaTHUECKUX KOMIUIEKTOB M oOOecreyuBaeTcs B
pacuére OJHOr0 KOMIUIEKTa Ha JBYX oOyuarommxcs. TemaThdeckue KOMILIEKTHI JIa0OpaTOpHOro 00OpYAOBaHHUS JOJKHBI OBITH MOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAHMM aHAJOTOBBIX U LU(POBBIX MNPUOOPOB, a TaKKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHCTEM B BHAE LU(POBBIX
nmabopartopwuii.

OCHOBHBIMH LIEJISIMHU M3y4YeHHs (U3MKKA B 00mIeM 00pa3oBaHMU SIBISIOTCS: (POPMHUPOBAHUE WHTEpPECA W CTPEMIICHHS OOydaromuxcs K Hay4HOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

pa3BUTHE NIPEJCTABICHUN O HAYYHOM METOJE MO3HaHUA U (POPMUPOBAHUE UCCIIEI0BATEIHCKOTO OTHOIIECHUS K OKPY KAIOIIUM SIBICHUSIM;
(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJibTaTa U3yYeHHsI OCHOB CTPOCHHUSI MaTepUU U (QyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKH;
(bopmMHpoBaHUE YMEHHI OOBSCHSTD SBJICHUS C UCIOIB30BAHUEM (PH3UUECKUX 3HAHUHM W HAYYHBIX JIOKA3aTEIILCTB;

(dbopmMHpOBaHKE TPEACTABICHUH O POJIU (PU3UKH JUIsl PA3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI.

JlocTiKeHre 3THUX Leleld oOecredrBaeTcsl pelleHHeM CIEAYIOUIMX 3a/1ad B Ipollecce M3ydeHHs Kypca (U3UKM Ha YPOBHE CpEIHEro 00Ilero
o0pa3oBaHus: MPUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSAX, BKIIOUAsT MEXaHUKY, MOJIEKYJISIPHY IO
(GU3UKY, 3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acTpO(DU3UKH;

(GbopMUpOBaHUE YMEHHUI NPUMEHSATh TEOPETHUUECKHE 3HAHUS 1Jis OOBbsSCHEHUs (U3NYECKUX SIBJICHHM B MPUPOAEC U A HNPUHATHUSA NMPAKTUYECKUX
PELLIECHHI B TOBCEIHEBHOW KU3HU;

OCBOEGHME CIIOCOOOB PELICHMS pa3iIMYHbIX 3a/1a4 C SIBHO 33aJaHHON (PM3MYECKOl MOeNblo, 3a7ad, NOAPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO31aHNe
buznueckoil MonenH, aJeKBaTHOM YCIOBUSM 3a/layd; MOHMMaHuE (PU3MYECKUX OCHOB M TMPUHIUIOB JEHCTBUS TEXHHUUYECKHX YCTPOMCTB M
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOILYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSATEIbHOIO IUIAHUPOBAHUS M MPOBEACHHUA (PU3NYECKUX SKCIEPUMEHTOB, aHajdW3a M UHTEpIpeTauuu MHpOopMaluy,
OTIpE/ENICHUs] IOCTOBEPHOCTU IOJYYEHHOI'O pe3yJbTaTa; CO3AAHME YCIOBHM Uil pa3BUTHS YMEHUI IMPOEKTHO-HUCCIIENI0BATENbCKOM, TBOPUYECKOMN
NESATEIBHOCTH.

Ha usydyenue ¢usuku (6a30BbIi YPOBEHB) Ha ypOBHE CpeaHero ooOmiero odpasoanus oTtBoauTcs 136 yacoB: B 10 kiacce — 68 yvacoB (2 daca B
Heneno), B 11 kmacce — 68 dacoB (2 vaca B Henento). [Ipemyiaraemerii B mporpamme 1o (pu3uke mepedeHb J1a0OpaTOPHBIX U MPAKTUUYECKUX padoT



SBIISICTCSI PEKOMEHIOBAaHHBIM, YUYHTENb JIEAaeT BHIOOP MPOBENEHUs JIA0OPATOPHBIX padOT M OIBITOB C YYETOM HHIUBHIYaJbHBIX OCOOCHHOCTEH
oOyuaromuxcs. JIto6as pabodast mporpaMma JI0JKHA MOTHOCTBIO BKIIIOYATh B ¢€0sI CoJlepyKaHUe JAHHOM MPOTPaMMBI 110 (pu3HKe.

B oraenpHBIX ciiydasx Kypc (HU3UMKM 0a30BOr0 YpOBHS MOXKET HM3ydarhcsi B 00bEMe 204 uaca 3a jgBa roga oOyuenus (3 u B Hepemo B 10 u 11
KJaccax). B aToMm ciryuae yBenanuuBaeTcs He MeHee ueM 10 20 4 pe3epBHOE BpeMsl, KOTOPOE MCIIOJIb3yeTCs yUUTeNleM JUIsl U3y4eHUsl BOIIPOCOB, TECHO
CBSI3aHHBIX C BBIOpaHHBIM MpoduiIemM 00ydeHus, 1 yBeIUUUBAETCs yueOHash Harpy3ka, OTBOJUMAs Ha U3y4EeHUE MEXaHUKH, MOJIEKYJIIpPHON (QU3UKU U
ANEKTPOAMHAMUKH, 3a CYET PACIIUPEHHUS YHUCIIA JIaDOpaTOPHBIX PabOT HCCIIEOBATEIbCKOTO XapaKTepa M YPOKOB PEIICHHUS KAaYeCTBEHHBIX M
pacu€THBIX 3a4a4.

COJEPKAHUE OBYYEHUA
10 KJTIACC
Pa3zpnen 1. @u3uka 1 MeTOABI HAYYHOI'0 TO3HAHUA
®usuka — Hayka o npupone. Haydnsle METOIBI MO3HAHUS OKpPYXKarolero Mupa. Ponib skcniepuMeHTa M TEOpUU B MPOLECCE MO3HAHUSA IPUPOBIL.
DKcIepuMEHT B (pu3uKe.
MogenupoBanue pu3nueckux sBIeHUN U mpoueccoB. Hayunslie runore3pl. @U3nUecKue 3aKOHbI M TEOPUH. ['paHUIBI IPUMEHUMOCTH (DPU3HUYECKUX
3aKOHOB. [IpuHIMTI COOTBETCTBHS.
Poib 1 MecTo Gpu3MKK B OPMHUPOBAHUHN COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B IIPAKTHUECKON IS TETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHasoronsle 1 HU(POBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKU.
Pazgen 2. Mexanuka
Tema 1. Kunemaruka
Mexannueckoe BukeHue. OTHOCUTEIBbHOCTh MEXaHUUECKOro BkeHus. Cuctema orcuéra. Tpaekropus.
Ilepemenienue, ckopocTh (CpeaHssE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE MAaTEpUAIbHON TOUYKH, UX ITPOEKIIMHA HA OCH CUCTEMbI KOOPIUHAT.
CrnoxeHue nepeMenieHU U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIMHENHHOE IBHXeHHe. ['paduKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS, MyTH U MepeMelCHHs
MaTepHUaIbHOU TOUKU OT BPEMEHHU.
CBoOoaHoe magenue. Y CKopeHue CBOOOTHOTO MaAeHUs.
KpuBonuneliHoe nBrKeHue. [[BUKeHNE MaTEpUAIBHON TOYKH 110 OKPY’KHOCTH € IIOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAs
ckopocTts. [leproa n yactorta obpaieHus. LieHTpocTpeMuTenbHOE YCKOpEHHeE.
TexHuueckne ycTporcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUOMETP, IBHKEHUE CHAPSOB, LICITHbIE U PEMEHHBIC NTEPENaYu.
Jlemoncmpayuu
Monenb cucTeMbl OTCUETa, WITIOCTPALs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBHKEHUSI.



[IpeobOpazoBanue NBMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBM>xeHuUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPH30HTAIIBHO.
W3mepenue yckopeHHs CBOOOIHOTO MaeHHUS.

Hanpasnenne ckopocTH Mpu IBUKEHUH 110 OKPY>KHOCTH.

Tema 2. lunamuka

[Tpunnun otHocuTensHOCTH ["anunes. [lepssiii 3akoH HetoToHa. MTHEpIIManbHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [puamun cynepno3uiuu cwi. Bropoii 3akod HeroTona st marepuanbHoit Toukd. Tpetuii 3akoH HproToHA 77151 MaTepuambHbBIX
TOYEK.

3akoH BceMHpHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadenws). Cuna tpenus. Cyxoe Tpenuwe. Cuia TpeHHs] CKONBKECHHS M CHJIA TPEHHUS ITOKOS.
Koadppunument tpenus. Cuna conpoTUBIIEHUS IPU ABUKEHUHU TeJla B KUJAKOCTH WIH rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TENA.

MOoOMEHT cuiibl OTHOCUTENBLHO OCH BpauieHus. [1nedo cumbl. Y ciaoBust paBHOBECHS! TBEPAOTO Tea.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE TPUMEHEHHUE: OAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrIeHNE MHEPLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxxeHue CHIL.

3aBUCUMOCTb CHJIBI YIIPYT'OCTH OT Ae(pOopMaIiH.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAJACHUH.

CpaBHEHHE CUII TPEHUS MTOKOS, KAUEHUS U CKOJIBKECHHUS.

VY cnoBust paBHOBECHsI TBEPIOTO TeEIA.

Bunsl paBHOBeCHS.

YdeHnudeckuii IKCepuMeHT, J1a0opaTopHbie padoThI



W3ydenune nmxeHus: Opycka 1o HAKIOHHOH MIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIMX B NMPYXHHE U PE3NHOBOM 00paslie, OT UxX JedopMaluu.
HccnenoBanue yciaoBuil paBHOBECHSI TBEPAOIO TENA, UMEIOIIETO OCh BPAILLIEHUS.

Tema 3. 3akoHBI COXpAHEHHUS B MEXaHUKeE

Nmnynbc MmaTepraabHON TOUKH (TeJa), CHCTEMbl MaTEPUANIBHBIX TOYEK. MIMITyIbC CHUIIBI M1 U3MEHEHUE UMITYJIbCA Teja. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTE CHJIBL.

Kunernyeckast s3Heprusi MaTepraibHOM TOUukH. Teopema 00 U3MEHEHUN KHHETUYECKOM SHEPTUH.

[MorennmaneHast sHeprus. [lorennpanbHas sHeprus ynpyro aeopMupoBaHHO# npyxuHbL. [loTeHanbHast SHEPTHs Tesa BOIU3U MOBEPXHOCTH
3emuin.

[ToreHnmanbHbIe U HEMOTEHIMANbHBIE CHIIBL. CBA3b pabOThI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYeCKOI SHEpriUH CUCTEMBI Tell. 3aKOH
COXPAHECHHS MEXAHUYECKON DHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTporuCTBa U NPAKTUYECKOE IPUMEHEHNE: BOJOMET, KONEP, IPYKUHHBIN MUCTOJIET, IBU)KCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHNs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexos MOTEHIIMATIEHON YHEPTUU B KHHETHUECKYIO U 00paTHO.
Y4eHH4eCcKHuil IKCIIEPUMEHT, J1a0opaTopHbIe padoThl

N3yuenune abCoOIIOTHO HEYIIPYTOTO y1apa ¢ IMOMOIMIBIO ABYX OJWHAKOBBIX HUTSHBIX MAasSTHUKOB.
HccnenoBanue cBs3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUUYECKON SHEPTUM Tella Ha MIPUMEpEe PacTsKEHUs: PE3UHOBOIO XKTyTa.
Pasnen 3. Monekyasipaast puznka 1 TepMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOPUH



OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO-KHHETHYECKOW TEOPHUHU M UX OTBITHOE 0OocHOBaHue. bpoyHoBckoe nBmxkenue. Auddysusa. Xapakrep
JBUKEHUS U B3aMMOJICHCTBUS YacTHI] BEIleCTBA. MOJENIN CTPOEHUS Ta30B, XKUJIKOCTEN U TBEPABIX TE1 U OOBICHEHUE CBOWCTB BELIECTBA HA OCHOBE
3THX Mojeneil. Macca u pazMepsl Mosiekyil. KonmnuecTBo BemecTsa. [loctosHHas ABorapo.

Temnnosoe paBHOBecue. TeMnepatypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOM TEOpHH UIeaIbHOTO raza. AGCOIIOTHAs TeMIIEpaTypa Kak Mepa
CpeHEN KHHETHYECKON 3HEPIUH TEIUIOBOro ABMyKeHUs dyactul rasa. [llkana temnepatyp KenbBuna. ['azoBble 3aKkoHBI. Y paBHeHHEe MeHpeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omnporiecchl B u1eaaIbHOM Ia3e ¢ MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. I paduieckoe npeacTaBieHnue
U30IIPOIIECCOB: U30TEPMa, U30X0pa, u3o0apa.

Texuumueckue YCTPOﬁCTBa U MMPAKTUYCCKOC IMPUMCHCHUC. TCPMOMETD, 6ap0MeTp.

Jlemoncmpayuu
OnbIThI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBa, (poTorpaduut MOIEKYT OPraHUIECKUX COSTUHEHUH.
OmnpiTel 110 MU y3Un KUIAKOCTEH U Ta30B.
Monens OpOyHOBCKOTO JIBUKEHUSI.
Mogpens onbiTa lllTepHa.
OnbITHI, TOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOCHCTBUSA.
Mopenb, WUTIOCTpUPYIOLLAs IPUPOTY J1aBJICHUS ra3a Ha CTEHKH cocya.
OnbITHI, WIUTIOCTPUPYIOUIUE YPABHEHHE COCTOSIHUS UJI€aJbHOTO T'a3a, H30IPOLIECCHI.
YdeHu4eCKHii IKCIIEPUMEHT, JJa00paTOPHbIe PadoThI

Omnpenenenne Macchl BO3yxa B KIIJACCHOM KOMHATe Ha OCHOBE U3MEpEHH 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPAaTyphl BO3AyXa B HEH.
HccnenoBanue 3aBUCUMOCTH MEX/y TapaMeTpaMu COCTOSTHUSI pa3peKeHHOTro rasa.
Tema 2. OcHOBBI TEPMOAMHAMHMKH

TepmoauHamuueckas cucteMa. BHyTpeHHss SHeprusi TepMOAMHAMUYECKOM cUCTEMBI U cIoco0b! e€ n3mMeHenus. KonuuecTBo TenoTsl 1 paboTa.
BryTpenHsist sHeprusi 0JITHOATOMHOTO MJI€aIbHOTO Ta3a. Bubl Temuionepenaun: TeraonpoBOAHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeTbHas
TEII0EMKOCTB BellecTBa. KonnuecTBO TEIIOTH U TEIUIONEpeIade.



[TonsiTne 06 agmabaTHOM nporiecce. [lepBriii 3ak0H TepMoanHaMUKH. [IprMeHeHe IepBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoueccam. I paduyaeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHaMuky. HeoOpaTUMOCTh MpOIIECCOB B IPUPO/IE.

Tennosrble MamuHbL. [IpuHIMIBI AeHCTBUS TEIUIOBBIX MalivH. [IpeoOpazoBaHust SHEPTHUHN B TEIUIOBBIX MantiHax. KoagduuueHT none3noro aeicTus
teruioBoit MamuHbl. {ukn KapHo u ero kKoaQpuIuueHT noyie3Horo eicTBus. IKOJIOrHIeCKUe MpooIeMbl TEINIOIHEPT e TUKH.

TexHuuyeckue ycTpolcTBa U MPaKTUYECKOE MPUMEHEHHE: IBUTaTeNIb BHYTPEHHET 0 CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu
V3meHeHne BHyTpEeHHEH SHEPTUH Tela MPU COBEPIICHUH paOOThI: BbUIET MPOOKU U3 OYTHUTKU MO JCHCTBHEM CXKAaTOTO BO3yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAIINSA).
N3menenne BHyTpeHHEHN 3HEpruu (TeMIepaTyphbl) Teja MpHu TeIionepeaayde.
OnpIT 10 aarabaTHOMY PACUIMPEHHIO BO3AyXa (OIBIT C BO3LYIIHBIM OTHUBOM).
Monenu mapoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATENS. Y YeHHYeCKHil IKCIIePUMEHT, J1aGopaTopHble padoThI
N3Mmepenne yienbHOM TeMIOEMKOCTH.
Tema 3. ArperatHblie cocTosiHUS BenlecTBa.Pa3oBbIie Mepexoabl
[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kunexnue. AGCONIIOTHAs U OTHOCUTEIbHAS BIAKHOCTh Bo3yxa. HachleHHbli nap. Y nenbHas
TeII0Ta MapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHHUS.
TBépnoe teno. Kpucraminnueckue u amopdHbie Tena. AHU30TPONHs CBOWCTB KpUCTAILIOB. JKuakue kprctamibl. CoBpeMeHHbIe MaTEepUAIIbL.
[InaBnenue u KpuctauM3alys. Y aenbHas TerioTa miasieHus. Cyonumanus.
YpaBHEHHE TEIUIOBOTO OasiaHca.
TexHu4ecKue yCTpONCTBA U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOTYUEHHUsI COBPEMEHHBIX
MaTepuasoB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBolicTBa HACBILEHHBIX MTAPOB.
Kunenve npu noHM>XEHHOM JIaBJICHUH.
CriocoObI U3MEpPEHUS BIAKHOCTH.
HaGnronenne HarpeBaHus ¥ IUIABICHUS KPUCTAUTHYECKOTO BEIIECTRA.
JleMOHCTpalys KpUCTaIIOB.
Y4eHu4ecKHUii IKCIIEPUMEHT, JJa00paTOPHbIe PadoThI



N3mepenue OTHOCUTEIBHON BIaKHOCTH BO31yXa.
Pazpnen 4. DiekTpoanHaMuKa
Tema 1. DnexkTpocTaTnka
DnekTpu3anus Ten. DIeKTpUUecKuil 3apsaa. /IBa Buna anexkrpudyeckux 3apsaoB. [[poBoAHUKH, JUAIEKTPUKU U OJYIPOBOJHUKH. 3aKOH COXPaHECHUS
3JEKTPUYECKOTO 3apsA/a.
B3aumoperictBue 3apsinoB. 3akoH Kynona. TodeuHbli 35IeKTpUUYeCKui 3apsia. DiekTpudeckoe mnosie. Hanpssk€HHOCTD IEKTPUUECKOTo TOJIS.
[TpuHIUI CynepO3ULUH JIEKTPUUECKUX MTOJIeH. JIMHUN HANIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
Pabora cun anexkrpocratuyeckoro noist. Ilorenuuan. Paznocts noteHnnanos. [IpoOBOAHUKY U TUAJIEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.
JlusnexTpuueckasi IPOHUIIAEMOCTb.
OnextpoéMkocTh. KoHnencaTop. D51eKTpo€MKOCTh INIOCKOTO KOHIEHCATOpa. DHEPrusl 3apssKeHHOT0 KOHIeHcaTopa.
TexHuyeckre ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: 3IEKTPOCKOI, SJIEKTPOMETP, 3JIEKTPOCTaTUUECKasl 3alUTa, 3a3€MIIEHUE 3JIEKTPOIIPUOOPOB,
KOH/JIEHCATOP, KONMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTEP.
Llemoncmpayuu
Y CTpolCcTBO M MPUHITUIT AEUCTBUS SIIEKTPOMETPA.
B3aumopeiicTBre Ha’IEKTPU30BAHHBIX TEN.
DNEeKTPUUYECKOE TI0JIE 3apSKEHHBIX TEll.
[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I1OJIE.
DnexTpocTaTHuecKas 3allnTa.
JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JI€.
3aBUCUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIAIU TUIACTUH, PACCTOSHUS MEXy HUIMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsyKEHHOr0 KOHAEHCATOopa.
YdeHu4ecKuii IKCIIEPUMEHT, J1a00opaTopHbIe padoThl
N3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa.
Tema 2. IlocToOsIHHBII 3JIeKTpUUYeCKHid TOK. TOKM B pa3jiMuHbIX cpeaax
DNEeKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTprueckoro Toka. Mcrounuku Toka. Cuita Toka. [1ocTOSTHHBIN TOK.
Hanpsokenne. 3akon Oma 17151 yyacTka LeTu.
DneKTpUUECcKOoe CONPOTUBIIEHHUE. Y AeIbHOE CONPOTUBIIEHKE BeulecTBa. [locienoBarenbHoe, napayuieabHOE, CMEIIAHHOE COEANHEHNE TPOBOJHUKOB.
Pab6ota anextpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIEKTPUYECKOTO TOKA.
DNeKTPOABMKYIIas CHJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHMKA TOKa. 3akoH OMa /i1 moJIHOM (3aMKHYTOM) anekTpudeckoit renu. Koporkoe
3aMbIKaHUE.
DneKTpOHHas MPOBOAMMOCTh TBEP/BIX METAJUIOB. 3aBUCHUMOCTh COIIPOTUBIICHUS METAJNIOB OT TeMrepaTypbl. CBEpXIPOBOIUMOCTb.



DnexTpruueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH MOIYHIPOBOAHUKOB. CBolicTBa p—N-niepexona. [1omynpoBoJHIKOBEIE TPUOOPHI.
DNEKTPUUECKUH TOK B paCTBOPAX M pacIulaBax dJIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLMALUS. DIIEKTPOIIN3.

DNeKTprUYeCKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monuus. [1nazma.

TexHudeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE IPHOOPHI,
AJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH THO/1, TEPMUCTOPHI U (POTOPEIUCTOPHI, TOTYTIPOBOJHUKOBBINA JUO/,
raJibBaHHKa.

Llemoncmpayuu

M3mepeHune cuiIbl TOKA U HANIPSKEHUS.

3aBUCUMOCTD CONIPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAIM TONIEPEYHOT0 CEUEHUsI U MaTepuania.

CMeliaHHOE COeTMHEHUE MPOBOIHUKOB.

[IpsiMoe n3MepeHne IEKTPOABUKYIIEH CUIIBL.

KopoTkoe 3aMbIkaHUE ralbBaHUUECKOTO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIIEHUS. 3aBUCUMOCTD COIPOTUBIICHUSI METAIIJIOB OT
TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIMTOB.

HckpoBoit pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS MPOBOJAUMOCTD JUOJA.

YdeHudeckuii IKCIEPUMEHT, J1a00paTopHbIe padoThI

N3y4yenne cMeaHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepenue 3neKTpoABHKYIIEH CUITbl MCTOYHUKA TOKA U €ro BHYTPEHHETo conpoTuBieHus. Habmonenue anekrponusa.

Me:xnpeamerHble cBsi3u M3yuenue kypca pusuku 6azoBoro ypoBHs B 10 Ki1acce oCylIeCTBISETCS C YYETOM COAEPIKATEIbHBIX MEKITPEIMETHBIX
CBsI3el C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Feorpadu U TEXHOJIOTHH.

MesxnpeqMeTHbIe MOHATHUS, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O MO3HAHMA: SBJICHHME, Hay4HBIH (akT, TMIoTe3a, pU3nUecKas BEJIUYMHA,
3aKOH, TeOpHsl, HAOII0AEHNE, SKCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIEIb, U3MEPEHHE.
Mamemamuxka: pelieHUEe CHUCTEMbl YpaBHEHHH, JIMHeWHas (QyHKIMs, napabosa, rumepbosia, ux rpadukud U CBOMCTBA, TPUTOHOMETPUUYECKUE
GYHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPJIMHAT, CJI0KEHUE
BEKTOPOB.

Buonozua: mexannueckoe JBWKEHHE B KHMBOH mpupoae, Auddy3us, 0cMOC, TEINIOOOMEH JKUBBIX OpraHU3MOB (BHABI TEIUIONEpEauyl, TEIIOBOE
paBHOBECHE), IEKTPUUECKHE SIBICHUS B )KUBOU IPUPOJIE.
Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJb BEILECTBA, MOJIAPHAs Macca, TCIUIOBBIE CBOMCTBA TBEPABIX TeEll,
KHUJIKOCTEH M ra3oB, JIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLUALINS, FralbBaHUKA.



T'eocpagpua: B1axXxHOCTH BO3/1yXa, BETPHI, 0ApOMETp, TEPMOMETD.

Texnonozusi: npeoOpa3oBaHME ABWKCHHUN C WCIOJIH30BAHUEM MEXAaHU3MOB, YUYET TPEHHUS B TEXHUKE, MOJIIUITHUKH, HCIIOJIb30BAHHE 3aKOHA
COXPAaHEHUs HMMITyJIbca B TeXHUKE (pakeTa, BOAOMET W IpYyrue), ABUTaTelIh BHYTPEHHETO CTOpaHMs, MapoBas TypOWHA, OBITOBO XOJOAMIBHUK,
KOHJIULIUOHEP, TEXHOJIOTMH TOJyYEHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTaTUYECKAs 3aIIUTA,
3a3eMJICHHE AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, FJIEKTPOHATpEBaTEIbHbBIE PUOOPHI, DIEKTPOOCBETUTENbHbIE TPUOOPHI, rajJbBaHUKA.

11 KJIACC

Paznen 4. DnexkTpoauHamMuka

Tema 3. MaruuTHoe moJie. JJ1eKTPOMATrHUTHAS MHAYKIHSA

ITocTostHHBIE MarHWTHL. B3aumonelcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moje. BekTtop MarHuTHOM MHAyKumM. [IpuHmmn cynepnosuuun
MArHUTHBIX NoJjed. JInHnM MarHuTHOM MHAYKIMU. KapThHa TMHUNA MarHUTHOW UHAYKIHUH MOJI MOCTOSIHHBIX MarHUTOB.

MaruauTtHoe nosie IpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIMU MarHATHOTO TOJIS JUIMHHOTO IPSMOIO IPOBOJHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KaTyLIKH C TOKOM. OnbIT Opcrena. BzanMmonelicTBre NpOBOIHUKOB ¢ TOKOM.

Cuna Amrniepa, €€ MOZlyJIb U HalpaBJICHUE.

Cuna JlopeHnua, e€ Moayib U HampaBiieHUE. /[BrkeHNe 3apsHKEHHOM YacTHIIBI B OJHOPOIHOM MarHuTHOM moiie. Pabota cuiel JIopeHua.

SIBneHue FNEKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHONM MHAYKLUMU. DJIEKTPOABMKYIIAS CUJIA MHIYKLUMHU. 3aKOH 3JEKTPOMAarHUTHOMN
nHaykuuu Papajes.

BuxpeBoe a5eKTpudecKoe mosie. JNeKTPOABIKYILAs CHla MHIYKIUU B IPOBOJHUKE, ABMKYILEMCS ITOCTYATEIBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.
[IpaBuno JleHna.

NuayKTUBHOCTS. SIBIeHHE CAaMOMHIYKLIMHU. DIEKTPOABIIKYILAs Crjla CAMOMHAYKIINH.

OHeprusi MarHUTHOT'O NOJIS1 KaTYIIKHA C TOKOM. DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue ycTpolucTBa U NMPAKTUYECKOE IPUMEHEHNE: IIOCTOSIHHBIE MarHUThI, 3JIEKTPOMArHUTHI, 2JIEKTPOJBUTATEIb, YCKOPUTEIH JIEMEHTAPHBIX
YacTHLl, UHAYKIIMOHHAS 1eub. /[emoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM ITOJIEM.

JIuHUM MHIYKIUY MarHUTHOTO TT0JIA.

B3aumozelicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHOM UHIYKIIUH.



IIpaBuno JleHna.
3aBUCUMOCTb JIEKTPOJBUKYILEH CHIIBI UHIYKIUH OT CKOPOCTH U3MEHEHHS MarHUTHOT'O IIOTOKA. SIBJI€HHE CaMOMHAYKIIHH.
YdeHu4ecKHii IKCIIEPUMEHT, J1adopaTopHbIe padoThl
N3yueHrne MarHuTHOTO MOJISI KaTYIIKH C TOKOM.
NccnenoBanue neiiCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBiIeHUs 371€KTPOMarHUTHOW MHAYKIIHH.
Pasnean 5. KosieGanusi 1 BOJTHBI
Tema 1. Mexannveckue H 3JICKTPOMATHUTHBIE KOJIeOaHUs
KonebarenbHas cucrema. CBoOOIHBIE MexaHWUeckue KojeOanus. 'apmonnueckue konedanus. [lepuon, yacrora, ammuryaa u ¢asa xosedaHuil.
[IpyxuHHBI MasTHUK. MareMaTH4ecKuil MasTHUK. YpaBHEHHE TrapMoHUYeckuX KoseOaHuil. IlpeBpaieHue sHEpruud npu TapMOHUYECKUX
KOJIeOaHUsX.
Konebarenbublii kKoHTYp. CBOOOIHBIEC 3JIEKTPOMAarHUTHBIE KOJICOAHUs B UICATBLHOM KOJeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHUYECKHUMHU U
3JIEKTPOMArHUTHBIMH KosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs! SHEPTHH B U1€aTIbHOM KOJIe0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaroumx konedanusx. BeiHykaeHHbIe MexaHndyeckue konebanus. Pesonanc. BeiHyKIeHHBIE 2IEKTPOMAarHUTHBIE KOJIeOaHusl.
[Tepemennbiii Tok. CHHYCOUANbHBIA MMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO0 TOKA. AMIUIMTYJIHOE W JICHCTBYIOIIEE 3HAYEHUE CWJIbI TOKA U
HaIpPSHKEHUS.
Tpancdopmarop. [IpousBoncTBo, nmepenada u MOTPEOSICHUE ICKTPUUECKON IHEPTHH. DKOJIOTUYECKUE PUCKU TPH MPOU3BOJCTBE IEKTPOIHEPTHH.
KynbTypa ncrosb30BaHus 3IEKTPOIHEPI MU B TOBCETHEBHOM JKHU3HM.
TexHuveckrue yCTpONCTBA U MIPAKTUYECKOE IPUMEHEHHE: dJIEKTPUUYECKHUI 3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPOIepe1ay.
Jlemoncmpayuu
UccnenoBanue mapamMeTpoB KoJaeOaTeIbHON CUCTEMBI (MPYKUHHBIA WM MaTeMaTHYECKUi MasTHUK). HaGmroneHune 3aTyxarmmumx KoiaeoaHuil.
HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJCOAHUH.
HaGmronenue pe3onanca.
CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.
OcuiorpaMmsl (3aBUCUMOCTH CUJTBI TOKA U HANPSKEHUS] OT BPEMEHHM) JJIs1 AJIEKTPOMATrHUTHBIX KOJIEOaHUH.
Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U KOHEHCAaTopa.
Mojienb TMHUM 3IEKTPOIEpEIadH.
Y4YeHH4eCcKHH IKCIIEPUMEHT, J1a0opaTopHbIe Ppa0d0oThI
HccnenoBanue 3aBUCUMOCTH NIEPUO/Ia MAJIBIX KOJIEOaHMI Ipy3a HA HUTH OT JUIMHBI HUTU M MacChl Tpy3a.
HccenenoBanue nepeMEHHOr0 TOKA B LIENH U3 IIOCJIEI0BATEIbHO COEJUHEHHBIX KOHEHCATOPA, KATYLIKHA U PE3UCTOPA.
Tema 2. Mexanu4ecKue U 3JIeKTPOMATHUTHBIE BOJTHbBI



MexaHuueckue BOJIHBI, ycioBus pacnpocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus: M JUIMHA BOJIHBL. [lomepeuHsle W MpOJOJIbHBIE BOJIHBI.
Wutepdepennys u audpakiins MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DneKTpOMarHUTHBIE BOJHBI. Y CIOBHS M3JIyUYE€HHUS AJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHrauus BekTopoB E, B, V B anekTpomMarHuTHOI BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KEHUE, IPEIOMIICHHE, ToNspu3alus, Tudpaxius, uureppepennns. CKopocTb 3JIEKTPOMAarHUTHBIX BOJIH.
[lIxkama »MEKTPOMArHUTHBIX BOJIH. [IpUMEHEHWE SICKTPOMATHUTHBIX BOJIH B TEXHUKE W ObITy. [IpWUHIUOBI pamuoCBA3UM U TEJIEBUIICHHUSA.
Panunonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEeIbl.

TexHuueckre yCTpONCTBA U MPAKTUYECKOE IPUMEHEHNE: MY3bIKAJIbHbIE HHCTPYMEHTBHI, YIBTPa3BYKOBas JUArHOCTUKA B TEXHUKE U MEJIMLIUHE, pajap,
panuonpuéMHUK, TEICBU30D, aHTeHHA, TenedoH, CBU-nieun.
Jlemoncmpayuu

OO0pa3oBaHue U pacrpoOCTPaHEHHUE MONEPEYHBIX U MPOAOIBHBIX BOJIH.

Konebmromeecs Teio kKak HICTOYHUK 3BYKa.

Habmoienue oTpaskeHus U MpeJoMIICHHS] MEXaHUYECKHUX BOJIH.

Ha6monenue natepdepeHiuu u 1upakiui MEXaHHIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmroieHne cBsSI3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJION W 9acTOTOW KoJjeOanwmii. McciaenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHUe, MpeJoMIIeHUE, oNsIpu3anus, Tudpakius, HTepdepeHITHs.

Tema 3. OnrTuka

['eomerpuueckas ontuka. [IpsMonnHeitHOe pacpoCTpaHEHUE CBETa B OMHOPOAHOM cpeae. JIyu cBeta. ToueUuHbI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o0paxxeHui B IIIOCKOM 3epKalie.

[Ipenomienue cBeta. 3aKOHBI MpENOMIICHUS cBeTa. AOCOMIOTHBIN MoOKa3aresib mnpenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yromn
MIOJIHOT'O BHYTPEHHET0 OTPaKEHHUSI.

JHucnepcus cera. CroxkHbIN cocTaB Oemmoro ceta. LIBeT.

Cobuparoiye U pacceuBarolye JUH3bL. ToHKas JnH3a. DOKYyCHOE pacCTOsHUE M ONTHUYecKas cuja TOHKOW JMH3bL. [locTpoenue m3zoOpakeHUi B
coOMparoIIMX U pacCeUBAIOIINX JIMH3aX. DOpMyIia TOHKOW JTMH3BI. Y BEJIMYCHHE, TaBaeMOE JTMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnosas ontuka. Matepdepenius cBera. KorepeHTHbIe HCTOYHUKU. Y CIOBUS HAOMIOACHUS MaKCUMYMOB U MUHHMYMOB B MHTep(EepEeHIIMOHHOI
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakus csera. JudpakunonHas pemeérka. YciioBue HAOIIOACHMS TIJIaBHBIX MAKCHMyMOB IpH IaJ€HUM MOHOXPOMAaTHYECKOTrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.



[Tonsipuszanus ceera.

TexHuueckue ycTpoiicTBa M MpaKTHUECKOE MPUMEHEHHE: OYKH, JIyna, (oToanmnapar, MPOSKIIMOHHBIA anmapart, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PAKIIMOHHAS PemETKA, NOIIpou./Jemoncmpayuu

[IpssmonuHeitHOE pacnpocTpaHeHHe, OTPAKEHHE U IPEJIOMIICHUE CBETA.

OnTtuyeckue mpuoOpHI.

[TonHOE BHYTpEHHEE OTpaKEHUE.

Mopens cBeTOBOJA.

HccnenoBanue cBOMCTB N300paKEHUI B JIMH3AX.

Monenn MUKpOCKOTIa, TEIEeCKOIa.

Hao0mronenue narepdepeHimm ceera.

HaGmonenue nudpakimu cera.

HaGumronenue aucriepcun cBera.

ITosrydyeHne cekTpa ¢ NOMOLIBbIO PU3MBI.

[Tomydenue cnekTpa ¢ MOMOUIbI0 TU(PPAKINOHHON PEIIETKH.

Ha6mronenue nonsipusaiuu cBera.

YdyeHu4ecKkuii IKCIePUMEHT, J1a00opaTopHbIe padoThI

N3mepenue nokaszaTesis MPeJoOMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paKEHUI B JIMH3AX.

Hab6umonenue aucnepcuu cBera

Paspnen 6. OCHOBBI cIeMAJIBHON TEOPUMOTHOCUTEIBHOCTH

['panuipl NpUMEHUMOCTH Ki1accuueckoil Mexanuku. IlocTynaTel cienuanbHOM TEOPUH OTHOCUTEILHOCTU: MHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETa
B BaKyyMe€, IPUHIIUII OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aME/IJIEHUE BPEMEHU U COKPAILCHUE JIJIUHBI.
DHeprus v UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsi3b Macchl € YJHEPTHEN U UMITYJILCOM PEJIATUBUCTCKON YaCTULbl. DHEPI U TOKOSL.
Paszpnen 7. KBanToBas pusnka

Tema 1. J1eMeHTbI KBAHTOBOM ONTUKH POTOHBI.

®opmyna [Inanka cBs3u Hepruu (OTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYIbC POTOHA.
Otkpeitre u uccnenoBanue porodddexra. OnbiTel A.I'. CtoneToBa. 3akonsl ¢poTodddekra. YpaBHeHue DiHmTelHa 1 hoTodddekra. «KpacHas
rparuia» Gororddexra.

Hasnenue cera. OnbiTel [1.H. Jlebenena.



XHUMHYECKOE IEUCTBUE CBETA.
TexHnuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHUE: (POTOIIEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOINO.
Jlemoncmpayuu
dotorhPexT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.
Cseroano.
Conneunas OaTapes.
Tema 2. CTpoenune atoma
Monens atoma Tomcona. OnbiTel Peszepdopna no paccesauro o-yactuil. [Inanerapuas mogens aroma. [loctynatel bopa. M3nydenue u normiormieHue
(OTOHOB IpU Mepexo/ie aToMa C OAHOr0 YPOBHS HEPruM Ha Apyroil. Bunasl ciektpos. CekTp ypoBHEN 3HEPIUH aTOMa BOAOPOJA.
BonnHoBbie cBoMicTBa yactull. Bomubl ae bpoins. KopmyckynsipHO-BOJIHOBOM Tyaliu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3IyUEHHUE.
TexHuueckne ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: CTIEKTPaIbHBIN aHaIu3 (CHEKTPOCKOI ), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbita Pesepdopna.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabmioneHne nuHeyaThIX CIIEKTPOB U3ITYUYCHUS.
Jlazep.
Y4eHu4eCKHUil IKCIIEPUMEHT, JJa00paTOPHbIe PpadoThI
HaGmonenne nuHeH9aToro crexkTpa.
Tema 3. ATomHOe PO
DOKCIIEPUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTpoeHHs snpa. OTkpeiTHe paanoakTuBHOCTU. OmbiThl Pesepdopma mo ompeneneHuio cocrasa
paaroakTUBHOTO U3ny4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3NnydeHus. BiausHue painoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeITHE TPOTOHA U HeWTpoHa. HykimonHas Mmoaens siapa [eizen6epra— MBanenko. 3apsy sapa. MaccoBoe uncio spa. M3oTorsr.
Anbda-pacniaz. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'aMmma-uznyueHue. 3aKOH paiMOaKTUBHOTO paciaja.
DHeprus cBA3M HYKJIOHOB B sifipe. AnepHbie cuibl. JleexT maccsl sapa.
SAnepusle peakuuu. JleseHre U CUHTE3 SAEP.
Snepusiii peaktop. TepmosiaepHsbiit cunTe3. [Ipo6ieMbl U MEPCHIEKTUBHI SIEPHOM SHEPreTUKU. DKOJIOTHUYECKUE aCTIeKThI SJepPHON SHEPTETUKH.
DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTo/ 161 HAOJIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUIL.
@dyHnaMeHTanbHBIE B3aUMOACHCTBUSA. EAMHCTBO (PM3NYECKO KapTHHBI MHpA.



TexHUYeCKHEe yCTPOUCTBA U MPAKTUICCKOE MPUMEHEHHE: TO3UMETP, KaMepa BuiibcoHa, siiepHBIN peakTop, arToMHasi 6omoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUIUX YACTHII.

Y4eHu4eCKHUil IKCIIEPUMEHT, JJa00paTOPHbIe PadoThI

HccnenoBanue TpekoB yacTuil (1o rOTOBBIM (poTorpadusim).

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3BuTus actpoHoMuu. [IpukiiaiHoe 1 MUPOBO33PEHYECKOE 3HAUYEHUE AaCTPOHOMUH.

Bun 3B€3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, X BUANMOE ABM)KCHUE.

Conneunas cuctema.

Comnnne. Conneunast akTuBHOCTh. Mctounmk sHeprun CosHIa U 3B€371. 3BE3/bI, X OCHOBHBIC XapaKTePUCTUKH. [[narpaMma «CreKTpaabHBIM KiIacc —
CBETUMOCTBY». 3BE3/bI TJITABHOW TMOCJIEIOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS 3BE37] TJIABHOM TOCJIEIOBATEILHOCTH. BHYTpeHHEee
ctpoenue 38&311. COBpeMEHHbIE MTPEICTABICHUS O TPOUCXOKIACHUH U 3BOonMK CONHIA U 3BE3/]. DTanbl )KU3HU 3BE3].

Mneunsiii [IyTs — Hama ['anaktuka. [lonoxenue u npmxenne ConHua B ['anaktuke. Tumbl ranaktuk. Pagunoranaktuku u kBazapbl. YEpHbIe AbIPHI B
SIpax rajJakTHK

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa06ma. Pasoeranne ranmaktuk. Teopust bBosbiioro B3peiBa. PenukToBoe m3myuenue. MacitabHast
cTpykrypa Becenennoi. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTpPOHOMUH.

Y4yennueckue Ha0II0eHUS

HaGmronenuss HeBOOPY>KEHHBIM TJIa30M C HCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUHN MJIsl ONpeAesieHUs] MOJOKEeHUsI HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/usi CEeBEPHOTO MOTYIIAPHUS U SIPKUE 3BE3IBI.

HaGmonenus B reneckon Jlynsl, ianer, Mieunoro [lyru.

O0o0maroniee NoBTOpeHUE

Ponb Qu3uku ¥ acTpOHOMHUU B DKOHOMUYECKOUW, TEXHOJOTHYECKOW, COIMAIbHON M 3THUYECKON cdepax NeATeIbHOCTH YellOBEKa, POJb U MECTO
(bU3HMKN U aCTPOHOMHH B COBPEMEHHON HayYHOU KapTHHE MUpPa, poiib (PU3HUECKO TeoprH B ((OpMHUPOBAaHUH MPECTaBICHUN 0 (pU3NUecKON KapTUHE
MHpa, MECTO PU3NUECKON KApTUHBI MUPA B OOIIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUHN O IPUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenne kxypca ¢usuku 0a3oBoro ypoBHsS B 11 Kjacce OCYIIECTBISCTCS C YYETOM COACPKATEIBHBIX MEKIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJOTHH, XUMUU, Teorpadu U TexHoIoruu. MeKnpeaMeTHbIe MOHSTHS, CBSI3aHHBIC C U3YYCHHEM METOIOB HAy4YHOTO MO3HAHUS:
SBJICHUE, HAYYHBIN (akT, TunoTesa, pusnueckasi BeIMYMHA, 3aKOH, TEOPHsl, HAOJI0IeHUE, SKCTIEPUMEHT, MOICTUPOBAaHUE, MOIEIIb, U3MEPEHHE.



Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHHWM, TPUTOHOMETpUYECKHME (YHKIMUU: CHHYC, KOCHHYC, TaHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHl M WX MPOSKIIMH HAa OCH KOOPJIWHAT, CIOXKCHHE BEKTOPOB, MPOM3BOJHBIC SJIEMEHTAPHBIX (PYHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOJIBHUKOB, ONPE/IeICHHE MIIOMAAN TUTOCKUX GUTyp u 00BhEMa Ted.

Bbuonozus: >nexTpuyuecKkue SBJICHUS B KUBOW MPUPOJE, KoJeOaTeIbHbIC IBWIKEHUS B XKUBOW NPHUPOJE, ONTHYCCKUEC SBIICHHUS B JKUBOU MPHUPOJIE,
JCUCTBUE paJMallii Ha KUBbIC OPTaHU3MBI.

Xumun: CTpOCHHE aTOMOB W MOJIEKYJ, KPHCTAINIMYECKass CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI OOpa30BaHUs KPUCTAUIMYECKOW PEIIETKH,
CIIEKTpaJIbHBIM aHAIIN3.

TI'eozpaghusa: marHuTHBIC TIONIOCA 3€MITH, 3aJI€KHU MAaTHUTHBIX Py, (OTOCHEMKA 3eMHOM MOBEPXHOCTH, IPEICKA3AHIE 3eMIICTPSICCHU.

Texnonozua: NTMHUM 3IEKTPOIIEpeay, TEHEPATOP IEPEMEHHOTO TOKA, 3JIEKTPOABUTATEIb, MHAYKIIMOHHAS NI€Yb, Pajap, paauoNpUEMHHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neup, MpoeKIIMOHHBIN arrapaT, BOJIOKOHHAS ONTHKA, COTHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «®u3uka» Ha ypOBHE CpelHEro odiiero oopazoBaHus (0a30BbI ypOBEHb) JOJKHO OOECHEUUThH JOCTUKEHHE
CJICIYIOLIHNX JINYHOCTHBIX, METAIPEJIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JluaHOCTHBIE pe3ynbTaThl OCBOCHHUA Y4yeOHOro mpeamera «®Dusnka» MODKHBI OTpakaTb TOTOBHOCTh W CIOCOOHOCTh OOYYaromIMXCs
PYKOBOJICTBOBAThCSL C(POPMUPOBAHHOW BHYTPEHHEW TMO3HMIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, TMO3UTUBHBIX BHYTPEHHHUX
yOeX/IeHni, COOTBETCTBYIONMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHUE JKU3HEHHOTO ONBITA W ONbITa ACSITEIHLHOCTH B
IIpOLIECCe peaIn3alii OCHOBHBIX HaIlpaBJI€HUH BOCIIMTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YAaCTH!

1) rpasKaaHCKOro BOCIIMTAHUS:
c(OPMHUPOBAHHOCTH IPAKIAHCKOM HMO3UIMH 00YJaOIEroCcs KaKk aKTHBHOTO W OTBETCTBEHHOI'O WIEHa POCCHICKOTO OOIIECTRa;
IMPUHATUC TPAAUIUOHHBIX O6III€‘-ICHOB€‘ICCKI/IX TYMaHUCTUYCCKHUX U JEMOKPATHYCCKUX HeHHOCTeﬁ;
TOTOBHOCTHh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpPECAaX I'PaKIaHCKOro OOIIECTBA, y4acTBOBATH B CAMOYIPABICHUH B 00pa30BaTEIbHOMN
OpraHH3aIlny;
YMEHHE B3aUMO/ICHCTBOBATE C COIIMALHBIMU HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIMAMHE M Ha3HAUCHHUEM;
TOTOBHOCTH K TYMAHUTAPHON U BOJOHTEPCKOU ESITETBbHOCTH;
2) MATPHOTHYECKOI0 BOCIIMTAHMSA:
c(OPMUPOBAHHOCTH POCCHUCKON TPAYKIAHCKON HACHTHYHOCTH, TATPUOTH3MA;
IIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHAM POCCHMCKUX YUEHBIX B 00JIaCTH (DU3UKH M TEXHHUKE,



3)

4)
5)

6)

7)

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSA, JTHUECKOTO TIIOBEACHUS; CHOCOOHOCTh OLIGHUBATh CUTYalMI0 W MPUHUMATh OCO3HAHHBIC
pELIeHNs], OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOHUUBOro Oy y1Iero;

3CTETHYECKOr0 BOCIIMTAHUSA: S)CTETHUECKOE OTHOLIEHUE K MUPY, BKIIIOYasl 3CTETUKY HayYHOI'O TBOPUECTBA, IPUCYIIETO (PU3HUECKON HAYKE;
TPYAOBOr0 BOCIUTAHUS: UHTEPEC K pa3IMuHbIM chepam mpodeccrnoHaTIbHON ASSITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD OyAyIel mpodeccun 1 pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE IIJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO B 00J1aCTH (PU3MKM Ha MPOTSIKEHUU BCEH XKU3HU;

IK0JIOTHYECKOr0 BOCIMTAHUSA :CPOPMHUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYpPbl, OCOZHAaHUE IN100aIbHOT0 XapaKTepa HKOJIOrMYECKUX Ipoliem;
IUTAHUPOBAHME U OCYIIECTBIICHUE JIEUCTBUI B OKpY’KaIOLIEH cpe/ie Ha OCHOBE 3HAHUS LIeJIe yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

Pacmmmpenue onbiTa 1eATENBHOCTH 3KOJIOTHYECKONW HAIIPABIEHHOCTH HA OCHOBE MMEIOINXCSl 3HAHUH 1O (PU3HKE;

LHEHHOCTH HAYYHOI0 MO3HAHUSA: CPOPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3NUECKOMN HAYKH;

OCO3HaHHE LEHHOCTH HAay4YHOH IesTeIbHOCTH, TOTOBHOCTh B IIpOLIECCE M3YyUeHHs (DPU3MKHM OCYIIECTBIIATH NMPOEKTHYIO U HCCIIEIOBATENIBCKYIO
JEeSATEIbHOCTh UHANBUYaJIbHO U B IPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI

I[Mo3HaBaTenbHBIE YHMBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble JjornuecKkue 1ecCTBUA

CaMOCTOSITENIFHO (DOPMYJIMPOBATh M aKTyIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETISATh 1EH IeSITEIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHXKCHHS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMAaTPUBAEMBIX (DU3MYECKHUX SIBICHUSX;

pa3pabaThIBaTh MJIaH PEIICHHS MPOOIEMbI C YIETOM aHAlIM3a UMEIOIUXCS MaTePHAIIbHBIX M HEMAaTEPHAIILHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBHI B ICSATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB ILIEJISIM, OIIEHUBATh PUCKH ITOCICACTBUIN ACATEIBHOCTH;
KOOp}IHHHpOBaTB U BBIIIOJIHSATH pa60Ty B yCJ'IOBI/ISIX peaJ'II)HOFO, BI/IpTyaJ'H)HOFO 158 KOM6I/IHI/IpOBaHHOFO BSaHMOJIGI\/’ICTBI/Ifl;

pa3BI/IBaTI> eraTI/IBHOC MBIIIJICHUC HpI/I pGIHeHI/II/I JKN3HCHHBIX HpO6J’ICM.

ba3oBrIe ncciiegoBarebLCcKHe AeliCTBHS:

BJIQ/I€Th HAYYHOU TEPMHHOIOTHEH, KIIFOUEBBIMU MOHITUSIMH U METOJIaMU (PU3UUYECKON HAYKH;

BJIAJICTh HABBIKAMHU Y4YEOHO-HCCIICIOBATEILCKOH M TPOCKTHOW JCATEILHOCTH B 00JacTH (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY TTOMCKYMETO/IOB PEIIeHUS 3a/1a4 (PU3HUUECKOTO COJIEP KaHMs, MPUMEHEHHIO PA3IUNYHBIX METOJIOB ITO3HAHMS,



BJIa/I€Th BUJAMU JESATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUSI, €r0 MHTEPIIPETALNY, TPeo0pa30BaHUIO U MPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX
CUTYyaIHsX, B TOM YHCJIE IIPH CO3/1aHUH YUCOHBIX IPOSKTOB B 00JIaCTH (PU3HKH;

BBISIBJISIT ITPUUMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATh TUIIOTE3y €€ pEIIeHHs, HAXOAWTb apryMEHThI [UIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh IAPAMETPbl U KPUTEPUU PEILICHNUS;

aHAJIN3MPOBATh NOJYYCHHBIE B XOJI€ PELICHUS 3aJa4d Pe3yJbTaThl, KPUTHYECKH OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBHUTH U (pOpMyIIMpoOBaTH COOCTBEHHBIE 3a/1a41 B 00pa30BaTENIbHON I€ATEIBHOCTH, B TOM YHCIIE IPU U3yUeHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTh 3HaHUS N0 (PU3UKE B IPAKTUUYECKYIO 00aCTh )KU3HEAESITEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBbIE UJIEH, NIpeJlaraTh OPUTMHAIbHBIE IOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 337]a4H, T0IyCKAIOIINE aIbTEPHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJIaJIeTh HAaBBIKAMU MOJYUYEHUs UH(OpMAMU (PU3MUECKOTO COAEPIKAHUS U3 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSATENIBHO OCYLIECTBISATh MOUCK,
aHaJIu3, CUCTEMATU3aLMI0 U HHTEPIIPETalMi0 HH(POPMALMK PAa3IMYHbIX BUIOB U ()OPM MpEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh WH(POPMAIIHH;

UCITIOJIb30BaTh CpencTBa HMH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pPEIICHHMM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpPraHM3allMOHHBIX 33Ja4 C COOJIIOJIEHMEM TpeOOBaHMI 3PrOHOMHUKH, TEXHUKU O€30MacHOCTH, T'MTHEHBI, pecypcocOepekeHus, MpaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMIOHHON 0€30I1aCHOCTH;

co3/aBaTh TEKCThl (PU3MUECKOIr0 COAEpKaHMs B pa3IMYHBIX QopmaTax ¢ y4€TOM Ha3HaueHHUs MHQOpPMAIMM U IeJIeBOI aylIuTOpUH, BHIOMpas
ONTHUMAaJIbHYIO (POPMY IIpE/ICTAaBICHHS U BU3YyaIU3alUu.

KoMMmyHuKaTHBHBIC yHUBepCcalbHbIe y4eOHbIE 1eHCTBUSA

OCYILECTBIIATH OOILEHUE HA YPOKax (PU3MKHU U BO BHEYPOUHOH 1A TEIIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTyalluid U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHIUBUAYaIbHON pabOTHI;

BBIOMPATh TEMATHKY ¥ METOJIbI COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX MHTEPECOB, M BOZMOKHOCTEH KaXKIOT0 YWICHAKOJICKTHBA,

IIPUHAMATh LEJIH COBMECTHON AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH NEHCTBHS MO €€ TOCTHKEHUIO: COCTABIATh IUIAH JCHCTBUM,
pacnpesessaTh oIy ¢ y4€TOM MHEHUH yYaCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM paboThl;

OLIEHUBATh KaY€CTBO CBOET'0 BKJIAJa M KaX10r0 y4aCTHUKA KOMaH/bl B OOLIUHA pe3ynbTaT 110 pa3pabOoTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C MTO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKON 3HAUMMOCTH;



OCYIIECTBIISATh TO3UTHBHOE CTPATETHUECKOE TIOBEIEHHUE B PA3IMYHBIX CUTYalUsX, MPOSBISATH TBOPYECTBO W BOOOpaXeHHE, OBITH
VMHUIMATUBHbBIM.

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIe AeiicTBUSA

Camoopranu3anus:

CaMOCTOSATEJIBHO OCYILIECTBIIATh IO3HABATENBHYIO JEATEIBHOCTh B 00JAaCTH (U3MKM M aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U
dbopMyITupOBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIFHO COCTaBJIATh IUIAH PEIICHHs pacu€THBHIX W KadeCTBEHHBIX 3a/ay, IUIAH BBIOJHEHHS MPAKTHUYECKOW paboThl ¢ yd&€ToM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MIPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHMpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO PYAULIUN B 007acTU (PU3UKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIA M KYJIbTY PHBIHI
YPOBEHB.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJVIEKT:

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIETISM;

BJIAJICTh HABBHIKAMH TO3HABATENBHON pe(ICKCHH KaK OCO3HAHHS COBEPUIAEMBIX JCUCTBHUI M MBICIUTEIBHBIX IPOIECCOB, UX PE3yNbTAaTOB U
OCHOBAaHHIA;

UCIIOJIb30BaTh MPUEMBI pe(IEKCHUH ISl OLEHKH CUTYallH, BBIOOpa BEPHOI'O PELICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 10 UX CHUXKEHUIO;

IPUHUMATh MOTHBBI U ApIYMEHTHI JPYTUX MPU aHAJIU3€ Pe3yJIbTaTOB JEATEIbHOCTH;

NpUHUMATh ce0s, NOHMMAash CBOM HEIOCTATKM M JIOCTOMHCTBA; IMPHUHUMATh MOTHUBBI M apryMEHThl JAPYTHMX IpPH aHadu3e pe3yJIbTaToB
NeATENbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OIIUOKHU.

B mpouecce gocTukeHHs JUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS NporpamMmbl Mo (usuke il ypOBHS CpeJHEro oOiiero oOpa3oBaHUS Y
00y4aroInXCsl COBEPILIEHCTBYETCS SMOIIMOHAIBHBIN HHTEIIEKT, IPEAoaratouii cOpMUpPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMAaTh CBOE HSMOILMOHAJIBHOE COCTOSIHWE, BHUJIETh HAMpaBICHUS Pa3BUTUS COOCTBEHHOM
SMOLIMOHAIBHOM chepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHNUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHIUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJCHHE, CIOCOOHOCTh alalTUPOBATHCS K
SMOLMOHAIBHBIM U3MEHEHUSIM U IPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEN MOTHUBAIIMH, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHXKEHHUIO LIEJIM M YCIEXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATb,
HWCXOJISI M3 CBOMX BO3MOYKHOCTCI;

OMIMATHH, BKIIOYAIONIEH CIMIOCOOHOCTh TOHHMMATh JMOIMOHANIBLHOE COCTOSIHUE JPYTUX, YUYUTBIBATH €r0 TMPU OCYIIECTBICHHH OOIIEHUS,
CITOCOOHOCTB K COYYBCTBHUIO U CONEPESKUBAHUIO;

COIIMAIPHBIX HABBIKOB, BKIIFOYAIOIIUX CIOCOOHOCTh BBICTpAWBAaTh OTHOIICHUS C JIPYTHMHU JIFOJbMHU, 3a00THUTHCS, TPOSBISTH HHTEPEC H
paspemath KOH(IUKTHI.

HNPEJMETHBIE PE3YJIBTATBI

K kon1y o6yuyenus B 10 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTh Y O0YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (PU3UMKU B (POPMUPOBAHUU COBPEMEHHON HAay4YHON KapTHHBI MUpa, B Pa3BUTUHU COBPEMEHHOMU
TEXHUKH U TEXHOJIOTHi, B IPAKTUYECKOM IESTEIBHOCTHU JIOAEH;

YUUTBIBATh T'PAHUIBl MPUMEHEHUS H3YyYEHHBIX (U3WYECKHX MOJENeil: MaTepuainbHas TOYKa, MHEpIHMaJbHAas CHUCTeMa OTcuéTa, abCONIOTHO
TBEPJI0€ TEIO, UACATBHBIN I'a3, MOJIEIM CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TeJ, TOUCUHBIH JIEKTPUUECKUH 3aps/l PU peIIeHNH (PU3NIECKUX
3az1ay;

pacno3HaBaTh (GU3NUECKUE SIBIECHUS (IIPOLECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAHMKH, MOJICKYJIIPHO-KUHETHUECKON TEOPUH CTPOCHMS
BEUIECTBA U DJIEKTPOJUHAMHUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE ABW)KEHHE, CBOOOJHOE NaJeHHUE TeJ, ABUKEHHUE IO
OKpYKHOCTH, MHEPLIUs, B3auMoJieicTBre Ten, Auddy3us, OpOyHOBCKOE JBHKEHHE, CTPOCHUE JKUIKOCTEH M TBEPABIX Tell, U3MEHEHHE 00BEMa
TEJI TPHU HArpeBaHUWU (OXJIAXIIEHUH), TEIJIOBOE PABHOBECHE, UCMApEHHUE, KOHJCHCAIUs, IUIABICHUE, KPUCTAUTU3AlMs, KUIIEHUE, BJIAXXHOCTb
BO3/lyXa, IOBBIIICHAE [ABJICHMS Ta3a IPU €ro HarpEBaHUU B 3aKPBITOM COCYJE, CBSI3b MEKIY IapaMETpaMU COCTOSIHUSA Ia3a B M30Ipoleccax,
JNEKTPU3ALHMS TEJ, B3aUMOJEHCTBHUE 3aps10B;

OIMCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCTIONb3Ys (PU3HUECKHUE BEIMYMHbBI: KOOPJUHATA, Iy Th, IEPEMEIICHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tela,
CWJIa, UMITYJIbC TeJa, KUHETUYeCKas SHEpTus, MOTCHLHUAIbHAs SHEPrusi, MeXaHuueckas paboTa, MEXaHWYeCKas MOUIHOCTb; MpPU OMUCAHHUU
NPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIOIB3YEMbIX BEIMYHMH, UX 0003HAUCHUS U €AMHUIBI, HAXOIUTH (POPMYJIBI, CBA3BIBAIOILME JAHHYIO
(GU3MUECKyI0 BEJIMYUHY C APYTUMH BEJIMUNHAMUY;

OIMCHIBATh HM3YYCHHbIC TEIUIOBBHIC CBOWCTBA TEJ W TEIUIOBBIC SIBJICHHUS, MCIIONB3Ys (PU3MUECKHE BEIMYMHBI: JaBJICHHME Tasza, TeMIIeparypa,
CpeaHssl KUHETUYECKas OHHEPrUs XAOTUYECKOrO [BHXKECHHMS MOJIEKYJ, CPEAHEKBAaApaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI,
BHYTPEHHss SHeprus, pabora rasza, KOd(QQHUIMEHT MOJE3HOro ACWCTBHUS TEMJIOBOIO JBUTATENs; NPH OMNUCAHUU MPAaBUIBHO TPaKTOBATh
(U3M4eCKUil CMBICII UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHMSI U €IMHULIbI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY
C APYIMMU BEIUYHHAM;

OIMCHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUYECKHE SIBICHUS (IPOIECCHI), MCHOIB3YSd (U3NUECKHUE BEITUYMHBL:
JJIEKTPUYECKUN 3apsif], HIEKTPUUECKOE I10JI€, HANPSKEHHOCTD 1107151, TOTECHIUA, Pa3HOCTh IOTEHIMAJIOB; IIPU ONKMCAHUM IIPABWIBHO TPAKTOBATH



(GU3HYECKUN CMBICIT HCIIONB3yeMbIX BEIMYWH, WX OOO3HAYCHHS W CAMHHMIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (U3NICCKYIO
BEJIMYMHY C IPYTUMU BEJIMYMHAMU;

AHATM3UPOBATh (PU3UYECKUE MPOIIECCHl W SBIEHUS, HCIONB3Ysa (pU3MUecKre 3aKOHbI U MPHHIUIBI: 3aKOH BceMHUpHOTO Tarotenus, |, Il u 11l
3aKOHBl HBbIOTOHA, 3aKOH COXpPaHEHHS MEXaHHUYECKOW HHEPrHM, 3aKOH COXPAHCHHUS HMITYJIbCA, HPHHIHUI CYNEPHO3UIUN CHJI, HPHHIINI
PaBHOTPABHS MHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJISAPHO-KHHETHYECKYIO TEOPHUIO CTPOCHHS BEIECTBA, T'a30BBIC 3aKOHBI, CBS3b CpeIHEH
KHHETUYCCKOW SHEPTHH TEIJIOBOTO JBMKCHHS MOJICKYJI ¢ aOCOJIOTHOM TeMIepaTypoid, MEpBbId 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUIECKOTO 3apsaa, 3akoH KynoHa, mpuaTOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BHIPAXKCHHUE U YCIOBHS
(rpaHuIbl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMITBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; Pa3inyaTh yCIOBHS MX 0€30IACHOTO MCIIOJIb30BAHHUS
B TIOBCEITHEBHOM JKU3HM,

BBITTOJTHSTH YKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (U3NICCKUX SBJICHUH M MPOIIECCOB C MCITOJIb30BAHUEM TPSIMBIX, U KOCBCHHBIX M3MEPEHUH, TPH
3TOM (OpPMYIUPOBaTh MPOOIEMy/3aadyy M THUINOTE3y YYeOHOTO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pyHaoBaHUS,
MPOBOJIUTH OMBIT U (POPMYITHPOBATEH BHIBO/IBI,

OCYIIECTBIIATh MPSAMbIC M KOCBCHHBIC U3MEPCHHS (PU3MUYCCKUX BEIIMYHMH, MPH 3TOM BBIOMPATh ONTUMAJIBHBINA CITOCOO M3MEPEHHS U UCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCHMOCTH MEXAY (PU3NYCCKUMHU BEIIMYUHAMH C MCTIOJIH30BAaHUEM IMPSAMBIX H3MEPEHUH, PU TOM KOHCTPYHPOBATH YCTAaHOBKY,
(GUKCUPOBATh PE3yNbTATHI MOTYUYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIMYUH B BHUAC TAaOIUI M TpadUKOB, IeNaTh BBIBOABI MO Pe3yJbTaTam
HCCIICIOBAHUS,

coOroaaTh npaBmiia 0€30MacHOro TpyjAa MPH IMPOBEACHUHM HCCIICIOBAHUN B paMKaX YYEOHOIrO 3KCIEPHUMEHTa, y4eOHO-HCCIIeI0OBATCIIbCKON H
TIPOEKTHOM JIEATSIBHOCTH C MCIIOh30BAHHUEM M3MEPHUTEIIBHBIX YCTPOUCTB M JJa0OPaTOPHOTO 00OPYIOBAHUS; peliaTh PacuETHBIC 3a]ja4d C SBHO
3aJIaHHOW (DM3MUYECKON MOJEIBIO, MCIOb3ys (PM3UYECKHE 3aKOHBI W MPHUHIIUIBI, HA OCHOBE aHAIW3a YCJIOBUS 3aJa4d BBIOMPATH(UIUUCCKYIO
MOJIeTIb, BBIACIATh (PU3NYCCKUE BEIMUMHBI U (POpPMYyJbl, HEOOXOMUMBIC ISl €€ pelIeHHs, MPOBOIUTH PACUETHl U OIICHUBATH PEATHHOCTH
MOJyYEHHOTO 3HA4YCHUs (PU3MUYECKON BEIIUIHHBI;

peliaTh KavyeCTBEHHBIC 3aJlayM: BBICTpaWMBaTh JIOTHYECKH HEMPOTHBOPCYMBYIO IICTIOYKY PACCYXKICHHUH C ONMOPOH Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;

UCIIOJTb30BATh MPH PEIICHUN YIeOHBIX 33/1a4 COBPEMEHHBIEC WH()OPMAIIMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN H
NPECTaBICHUS YYeOHOM W HAyYHO-TIONMYJSPHOW WHQPOpPMAIUU, TONYYCHHONH W3 PA3JIMYHBIX HCTOYHHKOB, KPUTHYECCKU aHAIU3HPOBATH
noJy4yaeMyro HHPOPMAIHUIO;

PHUBOIUTH MIPUMEPHI BKJIaJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOMIETO MHUPA, B
pa3BUTHE TCXHUKH U TEXHOJIOTHIA;



UCTIOJIB30BaTh TEOPETUYECKHE 3HAHMSA 1O (PU3HMKE B MOBCEIHEBHOM KHM3HM IJIsI oOecriedeHns 0€301MacHOCTH MPHU OOpallleHuH ¢ IpudopaMu U
TEXHHYECKUMHU yCTPOMCTBAMH, JJISI COXPAHCHUS 3/I0POBbS U COOJIIOICHUS HOPM IKOJIOTUIECKOTO IMTOBEACHHS B OKPYKAIOIICH Cpe/Ie;

paboTaTh B TPYIIE C BHIMOTHEHUEM PA3IUYHbBIX COIUANBHBIX POJeH, TUIAHUPOBATh Pa0OTy TPYMIIBI, PAIIMOHAIBHO PACIPENETsITh O0SI3aHHOCTH 1
IUITAHUPOBATh JESATCILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJCKBATHO OIICHWBATh BKJIAJ] KaXKIOTO W3 YYAaCTHUKOB TPYIIIBI B PEHICHUE
paccMaTtpuBaeMoi MpoOJIEMEI.

K xonny o0yuyenusi B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpakaTh C(OPMHPOBAHHOCTH Y OOYHYAIOUIMXCS
YMEHHM:

JIEMOHCTPUPOBATh HA MPHUMEpax pojb U MecTO (GU3MKUA B (POPMUPOBAHMU COBPEMEHHOH HAYYHOH KapTHHBI MHPA, B Pa3BUTHH COBPEMEHHOMU
TEXHUKHU ¥ TEXHOJIOTUH, B IPAKTUIECKOH JIEATEIIEHOCTH JIIOACH, IIETIOCTHOCTh U €IMHCTBO (PU3NIECKOI KapTHHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS M3yYEHHBIX (PU3UUECKUX MOJIENCH: TOUSUHBIA JCKTPUIECKUAN 3apsi, JIyd CBETa, TOUYSUHBI HCTOYHHK CBETA,
sIepHasi MOJIEJb aTOMa, HYKJIOHHAsI MOJIe b AaTOMHOTO Si7[pa TPU pelIeHu: (pU3nyecKux 3aaad;

pacro3HaBaTh (pU3NYECKUE SBIEHUS (IIPOLECChl) U OOBICHATH UX Ha OCHOBE 3aKOHOB 3JICKTPOJMHAMHMKHN W KBAaHTOBOW (DM3UKHU: dIIEKTpUYECKas
POBOJIUMOCTbh, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE NEHCTBHUS TOKA, B3aUMOJICHCTBHE MArHUTOB, SJIEKTPOMArHWUTHAs WHAYKIIHS,
JeiCTBUE MAarHWTHOTO IOJIi HA TMPOBOJHUK C TOKOM M JBWKYIIMHCS 3apsij, SJICKTPOMArHUTHBIC KOJEOaHWsS M BOJHBI, NPSIMOJIMHEHHOE
pacmpocTpaHeHHe CBeTa, OTpakeHUE, MPeJOMIICHHE, HHTEp(EepeHIINs, TUPPAKIUI U MOJSIPU3AIHS CBETA, AUCIIEPCHS CBETA, (POTOIIEKTPUICCKUIA
addekr (poroaddekrt), cBeTOBOE NaBleHHWE, BO3HUKHOBEHHE IMHEHYATOrO CIIEKTpa aromMa BOAOPOJA, ©CTECTBEHHAs W HMCKYCCTBEHHAas
PaZiOaKTUBHOCTb;

OIMCHIBATh M3yUYCHHBIC CBOMCTBA BelecTBa (JIEKTPUYCCKHE, MAarHUTHBIC, ONTHYECKUE, JICKTPUYCCKYIO MPOBOAMMOCTh PAa3IMYHBIX Cpel) H
AJIEKTPOMATrHUTHBIE SIBJICHUS (TIPOIECCHI), UCTIONB3YS (PU3NIECKHUE BEIIMUYMHBI: dJICKTPUUECKUHN 3apsll, CHIa TOKA, HJIEKTPHUECKOE HAINpsKEeHNE,
ANEKTPUUECKOE COMPOTUBIICHHE, PA3HOCTh IMOTCHIMAIIOB, JIEKTPOABIIKYIAs CHIa, padoTa TOKA, MHAYKIMS MAarHUTHOTO IOJIs, CHiIa AMIepa,
cuia JlopeHna, MHIYKTUBHOCTb KaTYLIKH, YHEPTHs AJIEKTPHUYECKOr0 M MAarHUTHOTO TOJIEH, MEePHOA M YacToTa KojeOaHWi B KoJjeOaTelbHOM
KOHTYpE, 3aps/] M CHJIa TOKA B IIPOLIECCe FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHuH, POKyCHOE pacCTOsTHUE M ONTUYECKas CUja JIMH3bI, IPH
ONMCAaHWM TIPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJNB3YEMBIX BEIMYMH, WX O0O3HAUCHWs] W EIWHUIBI, YKa3biBaTh (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BETHUYNHAMU;

OIMCHIBATh U3yUEHHBIC KBAHTOBBIC SIBIICHUS M MPOIIECCHI, UCTIONB3Ys (PU3NIECKHUE BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTHA BOJIHEI
U 9acTOTa CBETa, YHEPrHs M UMITYJIbC (POTOHA, MEPHUOJ MOIypacaaa, SHEPrHsl CBS3U aTOMHBIX sJEp, NMPH OMUCAHWU NPABWIBHO TPAKTOBAThH
¢u3nueckuil CMBICT HUCHOJIBb3YEMBIX BEIWYMH, UX OOO3HAYEHHMS M €IWHUIbI, YKa3blBaThb (OPMYJbI, CBS3bIBAIOIIME JaHHYIO (DPU3HYECKYIO
BEJIMYKMHY C JPYTUMU BEJTMYMHAMH, BEIYUCIISATH 3HAUCHHE (DU3MUYESCKON BETUYNHBL;

aHAITM3UPOBATh (PU3UUECKHE MPOIECCHI M SIBIICHUS, MCIIONB3Ys (PU3NYECKHE 3aKOHBI W MPUHIUIBL 3aKOH OMa, 3aKOHBI IOCIIEIOBATEIFHOTO U
[IapaJUICIIBHOTO COCAUHEHUS IPOBOJAHMKOB, 3aKkOH JDkoyisa—JIeHIa, 3aKOH JJIEKTPOMAarHUTHOM WHAYKIMUH, 3aKOH IPSIMOJIMHEMHOTO



pactpoCTpaHEHHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEIIOMIICHUS CBETa, ypaBHEHUE DUHIITEHHA U1 PoTod(deKTa, 3aKOH COXpaHCHUS

DHEPIrUH, 3aKOH COXPAHECHUS UMILYJIbCA, 3AKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHHs MAacCOBOrO YHMCIIA, MOCTyJaTbl bopa,
3aKOH PaJMOaKTUBHOTO pacmajia, MpHU JTOM pa3lndaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MaTEeMaTHYEeCKOE BBIPAKCHHE H YCJIOBHS
(rpaHuIbl, 00JaCTH) MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHNUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuibl JIopeHIa;

CTPOUTH U OMUCHIBATh H300paKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOM JIMH301;

BBITOJTHSTH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NYESCKUX SBICHUHN M MPOILIECCOB C HUCIIOJIB30BAHUEM TPSIMBIX, U KOCBEHHBIX M3MEPEHUN: TpU
3ToM (OPMYJIHUPOBATh MPOOIEMy/3aady W TUIMOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEMAJIOKEHHOTO 00O0pYIOBaHMS,
MPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIIECTBIIATH MPSMbIC B KOCBEHHBIE U3MEPCHHSI (PU3UIECKUX BEITUYHMH, TIPH 3TOM BBIOMPATh ONTHUMAIBHBIA CTIOCOO M3MEPEHUSI U UCIIOIh30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIeIOBATh 3aBUCUMOCTH (DH3UYECKHUX BEJIMUUH C MCTIOIH30BAHUEM MPSIMBIX U3MEPEHUN: TIPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThI MOTYYEHHOUN 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIE TAOIUI] ¥ TpaUKOB, J€1aTh BEIBOJBI [0 pPE3yIbTaTaM UCCIETOBAHMUS;
coOoaTh mpaBuia 0€30MacHOro TPyJa MPU NMPOBEICHUHM HCCIEIOBAaHUN B paMKaxX y4eOHOTO IKCIIEPUMEHTa, Y4eOHO-UCCIIeIOBATEILCKOU 1
MIPOCKTHOM JIEATEIbHOCTHU C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U Ja00OpaTOPHOTO 000PYI0BaHHUS,
peraTh pacu€THBIC 3a]]a4H C SIBHO 33JaHHON (M3MUECKON MOJIEIBIO, HCITOJIb3YST (PU3NICCKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIHM3a yCIIOBUS
3a/1a4¥l BEIOMPATh (PU3UYECKYIO MOJIENb, BRIACISTh (DU3HMUSCKUE BEIMUUHBI I (DOPMYJIIBI, HEOOXOIUMBIC ISt €€ PelIeHHs], IPOBOJIUTH PACUETHI U
OIICHUBATh PEAILHOCTh MOJIYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;
pelaTh KayeCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPECUMBYIO IEMOYKY PACCYXKACHUU C OMOpPOH Ha HM3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (hU3UYECKUE SBIICHUS,

WCITOJIH30BATh MPHU PEIICHUN YU4EeOHBIX 3a71a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U
Npe/CTaBICHUS Y4eOHOM M HAyYHO-TIOMYJSpHOW WHGPOpPMAIMU, TONYYCHHONH W3 PA3IMYHBIX HCTOYHHKOB, KPUTHYECKU AaHAIU3UPOBATH
MoJy4aeMyro HHPOPMAIHUIO;

OOBSCHITh TPUHIUIIBI JCHCTBUS MAalluH, MPUOOPOB M TEXHUUYECKUX YCTPOKMCTB, pa3iaudaTh YCJIOBHUS HMX O€30MMacHOr0 HMCIOJIb30BaHUS B
IMOBCEAHEBHOM KH3HMU,

MPUBOJINTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBICHEHHE MIPOIIECCOB OKPYIKAIOIIETO MUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUSA N0 (U3MKE B MOBCETHEBHOW KM3HM Ui oOecrieueHus 0e30MacHOCTH MpHU oOpalleHuu ¢ mpubopamu u
TEXHUYCCKUMH YCTPOUCTBAMHU, JIJIs COXPAHEHUS 3JI0POBBS U COOJIOICHUST HOPM DKOJIOTMYECKOTO TTOBEICHUS B OKPYIKAIOIIICH Cpejie;



paboTaTh B IPYMIIE C BBHIIOIHEHUEM PA3IMUHbIX COLMATIBHBIX POJIEH, IUTAHUPOBATh pabOTy TPYMIIbI, PALMOHATILHO PacHpeesiiTh 00s13aHHOCTH U

IJIAHUPOBATH JICSTENBHOCTh B HECTAHIAAPTHBIX CHUTYAlMsX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXXJAOTO M3 YYaCTHUKOB TPYIIbl B pEIICHUE
paccMaTpuBaeMoil mpoOIEMBI.

MOYPOUYHOE IJIAHUPOBAHUE
10 KJIACC (2+1) 102 YACA

No Tema ypoka KonnuecTBo yacoB Hara DIIEeKTPOHHBIC IUPPOBHIS
/1 U3y4eHHS | 00pa30BaTeIbHBIC PECYPCHI
Bcero KoHTponbHbEIE [IpakTnueckue
paboThI paboThI
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [IOK
METO/IbI TIO3HAHUS OKPYIKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Tema 1. Mexanuka ( 39 yacos)
Kunemamuxa(l5uacos)
2/1 MexaHu4ecKoe IBHKEHNE, BUIBI IBHKCHHUM, 1 bu6nmorexa [IOK
€ro XapaKkTePUCTUKH https://m.edsoo.ru/ff0c3508
312 Permrenre 3a1a4 1Mo Teme «DJIEMEHTHI 1 bu6mmorekxa [IOK
BEKTOpPOH anreOpsl. I1yTh 1 nepemernenue https://m.edsoo.ru/ff0c3508
PaBHoMepHOE nBmKeHne Tel. CKOPOCTb. 1 bubmuorexa [JOK
4/3 | YpaBHeHHe PaBHOMEPHOTO JBHKEHHSI https://m.edsoo.ru/ff0c3620
5/4 I'paduku npsiMOTMHEHHOTO paBHOMEPHOTO 1
JBIKeHUs. Penienue 3a1a4q
6/5 CKopocTh IpU HEPAaBHOMEPHOM JIBHKEHHU. 1
MrHoBeHHasi CKOpOCThb
7/6 Crnoskenne ckopocTeid. OTHOCUTEITLHOCTh 1
MEXaHHUYCCKOTO JBHKECHHS
817 Pemenue 3a1a4 Ha OTHOCUTEIBHOCTD 1
MEXaHUUYECKOTO JIBHKCHHS
9/8 [IpsiMOJTMHENHOEPABHOY CKOPEHHOEIBIUKEHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e
10/9 | Pemenue 3a1a4 Ha JBUKEHUE C IIOCTOSIHHBIM 1
YCKOpEHHEM
11/10 | CrobomHOEIaIeHUETEN 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc
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12/11 | Pemenue 3a1a4 Ha CBOOOAHOE TTAICHUE TEN 1

13/12 | PaBHOMEpHOE JBHKCHUE TOYKH 10 1 bubmuoreka [JOK
OKPY’KHOCTH https://m.edsoo.ru/ff0c3ada

14/13 | DeMeHTBIKMHEMATHKUTBEPIOTOTEA 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0c41a6

15/14 | O6o6Iarome-IOBTOPUTENLHOE 3aHITHE TI0 1
teMe «KuHeMarukay

16/15 | KonrposbHas paboTa 1o Teme 1 1
«Kunemarukay

JHunamuxa (15 uacos)

17/1 | B3aumoseiicTBue Ten B mpupoje. SBieHue 1 bu6mmoreka [IOK
UHEepIuH. MHepIuanbHbIe CHCTEMBI OTCYETA. https://m.edsoo.ru/ffOc3be8
Ilepsslii 3akoH HproTOHA.

18/2 | TlonHsTHE CHUJIIBI KAK MEPHI B3aUMO/ICHCTBHS 1
ten.Pemennesanay.

19/3 | Bropoii u Tperuii 3akon HproToHa. 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0c3be8

20/4 | Pemrenue 3ama4 Ha 3aK0HbI HprOTOHA 1

21/5 | IpUHOMIIOTHOCUTENLHOCTU] alTHITes!. 1

22/6 | SIBnenmeraroreHus. I paBUTAIIHOHHBIECHIIEL. 1

23/7 | 3akoHBCceMUPHOTOTATOTEHHS 1 bubnmnoreka [JOK

https://m.edsoo.ru/ff0c3d00

24/8 | Tlepmast kocMHuUeckast CKOpOCTh. Bec Tera. 1 bu6mmorexa [IOK
HesecomocTs. [leperpysku. https://m.edsoo.ru/ff0c3d00

25/9 | Pemenue 3a1a4 Ha 3aKOH BCEMHPHOTO 1
TATOTCHUS M BEC TeJIa.

26/10 | Cunaynpyroctu 1 bu6nunoreka [JOK

https://m.edsoo.ru/ff0c3e18

27/11 | Pemrenue 3a1a4 Ha pacyeT CUIIbI YIIPYTrOCTH

28/12 | V3yueHue ABMKEHHS TeJa IO OKPYKHOCTH 1 1
MO AEWCTBUEM CHII YIIPYTOCTH U TSKECTH
(;maboparopHas padora Nel)

29/13 | Cunarpenus 1 bubmuotexa [{OK

https://m.edsoo.ru/ff0c3f76

30/14 | PeuieHne KOMIUIEKCHBIX 3a/a4 10 JUHAMHUKE 1

31/15 | KourposnpHas paboTa 1o teme «J{nHaMuKay» 1 1
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3akonbl coxpanenusa 6 mexanuke (9 uacos)

32/1 | mmysbc MaTepraibHOM TOUKH. 3aKOH 1 bubnmoreka [JOK
COXPaHEHHsl UMITyJIbCa https://m.edsoo.ru/ff0c43d6

33/2 | PeakTuBHOE ABIKEHHUE. Penenue 3a1ay Ha 1 bubmuorexa [JOK
3CH https://m.edsoo.ru/ff0c43d6

34/3 | Pemrenue 3a1a4 Ha 3aKOH COXPaHEHUsI 1
UMITYJIbCa

35/4 | PaGora cuibl. MommHocTs. Mexanuueckas 1 bu6mmoreka [IOK
DHEPIUsl TeNA: OTCHIMAIbHAS 1 https://m.edsoo.ru/ff0c4502
KHHETHYECKasl.

36/5 | 3akoH COXpaHEHHUS SHEPTUH B MEXAHHKE. 1 bu6nuoreka [JOK

https://m.edsoo.ru/ff0c461a

37/6 | Perrenue 3a1a4 Ha 3aKOH COXPAHEHHSI 1 bubmuotexa [{OK
SHEpPTHu https://m.edsoo.ru/ff0c478c

38/7 | Jlaboparopnast pabota Ne2. M3ydeHue 3aKoHa 1 1
COXpPaHCHUA MeXaHU4YeCKOM OHCPIruu.

39/8 | O6ob6miaromiee3ansTre. Pemennesanay 1

40/9 | KourpousbHast paboTa 1o TeMe «3aKOHBI 1 1 bu6nuoreka [JOK
COXPaHEHHs» https://m.edsoo.ru/ff0c4b74

Tema 2. Mouiekyasipuasi pu3uKa U TepMOAHHAMHKA. (24 yaca)
Ocnoevl monekynapHo-kunemuueckoit meopuu (11 uacos)

41/1 | Crpoenue Bemecta. Mojiekyia. OCHOBHBIE 1 bu6mmorekxa [IOK
nonoxerust MKT. DkcriepuMeHTaIbHbBIE https://m.edsoo.ru/ffOc4dc2
JI0Ka3aTesIbCTBA OCHOBHBIX NOJ0xeHuid MKT.

BbpoyHoBcKoenBIKeHNE

42/2 | Maccamoseky:1. KomnuectBoBeiecTsa. 1
43/3  |PemieHue 3a1a4 Ha pacueT BEIHYUH, 1

XapaKTePU3YIOIINX MOJICKYJIbL.
44/4 |Cusl B3auMoeicTBHs MOjIeKy. CTpoeHue 1

KUAKHX, TBEPJbIX, ra3000pa3HbIX Tel
45/5 |Wneanpubiii ra3 B MKT. OcHOBHOE ypaBHEHHE 1 bubmuorexa [JOK

MKT https://m.edsoo.ru/ffOc4fde

46/6 |Pemienue 3amay Ha OCHOBHOE ypaBHeHHe MKT 1

47/7 | Temnepatypa. TemnoBoepaBHOBECHE. 1

48/8 |AGcomoTHas Temneparypa. Temmeparypa — 1 [[bubmuoTexa [IOK

Mepa CpeHEN KUHETUYECKOW SHEPTUr

https://m.edsoo.ru/ff0c511e]]



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

ABMIKCHUA MOJICKYJI

49/9 |VpaBHEHHE COCTOSHUS UACATLHOTO rasa. 1
I"a30BbI€ 3aKOHBI

50/10 |JIaGoparopHas pa6ota Ne3. «OnbITHas 1 1
noBepka 3akoHa ['eif-Jlroccaka

51/11 |KoutposnbHas padora no teme « OCHOBBI 1 1
MKT»

B3aumnsie npespauienusn sxcuoxkocmu u 2azoe. Teepovie mena. (3 uaca)

52/1 |HachlmieHHbIN map. 3aBUCUMOCTD JaBJICHHS 1 bubmuorexa [{OK
HACBILIEHHOTO 11apa OT TEMIIEPATYPHL. https://m.edsoo.ru/ff0c63b6
Kunenue. UcnapeHUEKUAKOCTH.

53/2 |BnakHOCTb BO3IyXa M €€ H3MEPEHHE. 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0c64d8

54/3  |Kpucramunueckue u aMopHbIeTEa 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0c65f0
Ocnosvtmepmoounamuxu (10uacos)

55/1 |BuyTtpennsis sueprust. PaGora B 1 bubmmoreka [JOK
TEPMOIMHAMHKE. https://m.edsoo.ru/ff0c5952

56/2 |KoamM4ecTBOTEIIOTHI. 1 bubmuorexa [JOK
V 1eIbHAATEIIIOEMKOCTb. https://m.edsoo.ru/ff0c5c36

57/3  |PenieHue 3a/1a4 Ha ypaBHEHHE TEIIOBOTO 1 bubnmoreka [JOK
Gananca https://m.edsoo.ru/ff0c6820

58/4  |[lepBBI3aKOHTEPMOJMHAMHKH. 1 bubnmnoreka [JOK

https://m.edsoo.ru/ff0c5efc

59/5 |IIpumeHeHHUE IEPBOTO 3aKOHA 1 bubmuotexa [{OK
TEPMOAMHAMHKH K H30IIpoLieccam https://m.edsoo.ru/ff0c570e

60/6 |Pemienue 3aj1a4 Ha NEPBbIN 3aKOH 1
TEPMOJAMHAMHUKH

61/7 |HeoOGpaTuMOCTBIPOLECCOB B IPUPOJIE 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0c6230

62/8 |ITpunimn neiicrBus u KIT/I TemioBsIx 1 bu6mmoreka [IOK
JBHTaTENeH https://m.edsoo.ru/ff0c600a

63/9 |[ToBTOpHTEIHEHO- 00OOIIAMOIINI YPOK MO TEME 1 bubmuorexa [IOK
«TepMOAMHAMUKA https://m.edsoo.ru/ff0c6938

64/10 |KoutposbHas paboTa 1o TeMe « 1 1 bubauoreka [IOK
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TepMOI[I/IHaMI/IKa»

https://m.edsoo.ru/ff0c6a50

Tema 3. OcHoBbJIeKTpoqUHAMHUKH (31 Yac)

Inekmpocmamuxa (14uacos)

65/1 |Yro Takoe snekTpoauHaMuka CTpoeHue 1 bubmuorexa [JOK
aroma. DJIEeKTPOH. DJIEKTPUUECKHI 3apsa U https://m.edsoo.ru/ff0c6bcc
DIICMCHTAPHBIC YACTHIIBI.
66/2 |3akoH cOXpaHEHHs 3JEKTPUUECKOTO 3apsijia. 1 bubmuorexa [JOK
3axon KyuoHa. https://m.edsoo.ru/ff0c6ced
67/3 |Pemienue 3a/1a4 HA 3aKOH COXPAaHEHHs 1
AIICKTPUYECKOTO 3apsia u 3akoH Kymona
68/4 |Dnexrpuueckoe mose. HarnpsukeHHOCT 1 bubmuotexa [JOK
AIICKTPUIECKOTO MOJISL. https://m.edsoo.ru/ff0c6df2
[TpuHIMIICYIEpIIO3ULIUUIIOJIECH.
69/5 |CUnOBBICTHHUNIIEKTPHIECCKOTOIIOIS. 1
70/6  |Penrenwie 3a1a4 Ha HANPSHKEHHOCTD 1
DIICKTPHYECKOTO TIOJISt
71/7  |\TIpOBOJHWKH ¥ JUDJIEKTPHKH B 1 bubmuoreka [JOK
3JIEKTPUIECKOM II0JIe https://m.edsoo.ru/ff0c7018
72/8  |IToreHUManbHAS DHEPIHs 3aPKEHHOTO TeJa B 1 bubmuorexa [JOK
OZIHOPOIHOM 3JIEKTPOCTATUYECK OM IIOJIE. https://m.edsoo.ru/ff0c6f00
73/9  |TloTeHmuaN 3JIEKTPOCTATUYESCK OO MOJIS. 1 bubnmoreka [JOK
PaznocTs noteHumanos. https://m.edsoo.ru/ff0c6f00
74/10 |Ces13b MEXIy HANPSHKEHUEM H 1
HANPSHKCHHOCTHIO
75/11 |PemnieHue3aaqmnoreMe 1
76/12 |Kounpencaropsl. HazHauenue, ycTpoicTBO U 1 bubmuotexa [JOK
BHJIBL. https://m.edsoo.ru/ff0c7126
77/13 |TToBTOpHUTENHHO- 00OOMIAOIINI YPOK IO TEME 1
«DIEKTPOCTATHKA»
78/14 |KouTtponbHas paboTa o TEME « 1 1
DIEKTPOCTATHKA»
3akonvinocmoanunozomoxa (11uacos)
791 |Dnexkrpudeckuii TOK. Y ClIoBuUs, HEOOXOIUMbIE 1
JUIS €r0 CYIIECTBOBAHMUSL.
80/2 | Bakon OMa Jj1st y9acTKa IEITH. 1 bu6nmnoreka [JOK
ITocnenoBaTenbHOE U MAPAIIIEILHOE https://m.edsoo.ru/ff0c74f0
COCITMHEHHUSI IPOBOTHUKOB.
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81/3 |Pemienwe 3a/1a4 Ha PacyeT IEKTPUUECKUX 1
neneu
82/4 |JlaGoparopHas paboTta Ne4. «3yueHue 1 1 bu6mmorekxa [IOK
MOCJIEA0BATEIBHOIO U NAapaJICIILHOTO httpS: //m.edsoo.ru/ffoc74f0
COCIMHEHHS TIPOBOIHUKOB)
83/5 |PaboTa ¥ MOIIHOCTH OCTOSIHHOT'O TOKa 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0c7838
84/6 |Pemienue 3a1a4 Ha pacyeT paboThI 1 1
MOIITHOCTH TIOCTOSIHHOTO TOKA.
85/7 |DmexTpoaBrKyIla s cuia. 3akon Oma jiist 1 bubnmnoreka [JOK
TIOJIHOM LeTH https://m.edsoo.ru/ff0c7ae0
86/8 |JlaGoparopHas pabora Ne5. «M3mepenne DJIC 1 1
Y BHYTPEHHETO COTMPOTUBIICHHS HCTOYHUKA
TOKa»
87/9 |Pemenue 3anay Ha pacyer DJIC u 3akon Oma 1
IS TIOJTHOM IIETTH
88/10 |OGo6mIeHue 1o TeMe. Perienue 3amay 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c88be
89/11 |KoutposnbHas pabora 1mo TeMe «3aKoHbI 1 1 bubanoreka ITOK
[IOCTOSIHHOTO TOKa https://m.edsoo.ru/ff0c8a8a
Inekmpuueckuii mok 6 paznuunvix cpeoax (10 uacos)
90/1 |DnekTpuyeckasi MPOBOAUMOCTD PA3IMYHBIX 1
BEIECTB. DJIEKTPOHHAS IPOBOIMMOCTD
METaJUIOB.
91/2  |3aBHCHMOCTH COTIPOTHBIICHHS IPOBOJTHUKA OT 1
Temiieparypbl. CBEpXIIPOBOIMMOCTb.
92/3 | DneKTPUYECKUITOK B MOJTYIIPOBOJHUKAX 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae
93/4  |TIpuMeHEHUEOYIPOBOTHUKOBBIXIIPUOOPOB. 1
94/5 |DneKTpUUECKHUit TOK B BAKyyMe. DJIEKTPOHHO- 1
JIydeBasi TpyOKa.
95/6 | DeKTpUUYECKHil TOK B )KHIKOCTSX. 3aKOH 1 bubnuoreka [IOK
DJIEKTPOJIN3A. https://m.edsoo.ru/ff0c82ba
96/7 |Pemrenue 3a1a4 Ha 3aKOH DJIEKTPOJIN3A 1
97/8 |DmeKkTpUUYECKHUii TOK B ra3ax. 1 bubimoreka IIOK

HecaMmocToSTENbHBIA B CAMOCTOSTEIbHBIN
pa3psabL.

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

98/9 |OGoOLIeHH e O TeMe «DIEKTPHIECKHI TOK B 1 bubnmoreka [JOK
PasINYHbIX Cpeaax» https://m.edsoo.ru/ff0c86fc
99/10 | 3ayer 1o TeMe « DIEKTPUUECKHIA TOK B 1 1 bubmuorexa [JOK
PasIMYHBIX CpETax» https://m.edsoo.ru/ff0c8c56
100/1 |Pe3epByunrerns 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c8f6c
101/2 |Pe3epByunrens 1
102/3 |Pe3epByunrerns 1
Oom1ee KOITMYECTBO YacoB 10 MPOrpamMMe 102 7

YYEBHO-METOJIMYECKOE
OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE

MATEPHAJIBI JJIAA YYEHUKA



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

1)YueOonuk aasa 10 kjaacca  Asrop :Mskumes

I'A., IlerpoBa M.A.Crenano C.B. u ap. (6a30Bbiit

YPOBEHB)

2)3anaunuk,aBTopPeiMkeBuu A.Il. @uszuka. 10-

11 KJIACCBIK

METOAUYECKHUE MATEPHUAJIBI JIA

YUUTEJIA

Omnnaiin-ypoku Jlunus YMK T'. SI. Mskumesa, M.A.

[Terporoii. ®uzuka (10-11) (b)

McTounuk: https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/umk-liniya-umk-peryshkina-fizika-10-

11-b predmet-fizika type-onlayn-uroki/

HUDPPOBBIE OBPA30OBATEJ/IBHBIE


https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-peryshkina-fizika-10-11-b_predmet-fizika_type-onlayn-uroki/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-peryshkina-fizika-10-11-b_predmet-fizika_type-onlayn-uroki/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-peryshkina-fizika-10-11-b_predmet-fizika_type-onlayn-uroki/

PECYPCBI U PECYPCBI CETH

HUHTEPHET

1)bubmunoreka [IOK
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