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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHero oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBareldbHBIX  opraHu3amusax Poccuiickorr  ®Denepanuw,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenemsroTcs
OCHOBHBIE 1€ M3Y4eHUs (PU3UKH HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKalolleM MHpE.
[konpHBIH Kypc (GU3UKH — CHUCTEMOOOpA3YIOIIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XumHen, ounonoruei, ¢usmueckoi reorpadueir u acrpoHomuei. Vcnonp3oBaHne U aKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3ydeHue pu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHSATh HayYHbII METO]I TO3HAHUS MPH BBITIOJHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBy Kypca ¢u3uku JUIst ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. BEE peanuszaiys npeanosaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHnuana (U3N4ecKoil HayKu, OCMBICTIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3muku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peaan3yercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPo0JIeM palliOHATLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIHi IKCIEPUMEHTAIbHON NeATENbHOCTH oOyuaromuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B ykazaHHOM MepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3alaHHON (PU3MUECKO MOEIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHYECKHUX TPAKTHUYECKUX pPadOT U JIEMOHCTPAIMIOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIIEIOBAHWS W3yYaeMbIX SIBIICHHHA W TIPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M oOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMHU U3Y4eHUsI GPUUKU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

dbopMHpOBaHUE TPEACTABICHUN O PO (PU3HMKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NpHOOpPETEHNE CUCTEMBI 3HAHUKA 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBICHUA B MPUPOJAE U I NPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3ysIbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
orBojuTcs 136 yacos: B 10 kimacce — 68 wacoB (2 daca B Hemeno), B 11 kimacce — 68 wacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToabl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBJICHHH M TporeccoB. Hayunsle rumnore3sl. Ouszndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble U IUPPOBbIE U3MEPUTENIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) W YCKOpEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTEPHAIIBHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. JIB)KEHHUE MaTepHaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHudyeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)XCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akoH HprooToHa st
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cuiabl OTHOCUTENIBHO OCU BpaumieHus. Ilnedo cuibl. YcenoBusi paBHOBecHs
TBEPAOTO TEIIA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: MOAIIMIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOpMaLInH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tena), CUCTEMbl MaTepHalbHBIX To4YeK. IMImynbe cuibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHast 3ueprus. [loTeHnnanbHas 3HEPTrUs ynpyro AeGopMUpPOBAHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM dHEPIUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B UacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIAas IPUPOTY NABJICHUS ra3a Ha CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTel U padota. BHyTpeHHsIsI 3HEprusi 0JJHOATOMHOIO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NePBOro 3aKOHA TEPMOJAMHAMUKY K M3omporeccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerioBbIX MamunHax. Koaddumuent noneznoro aeiictsus tersioBod MmamuHbl. [ukn Kapao u
ero Kod(hPuIUEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HSHEpruM Tejla IMPH COBEPUICHUH pPAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHHIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuueckue u amopgHbie Tejaa. AHM30TPOIHUS CBONCTB KPUCTAIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETP, TEXHOJOTHMM  TIOJYYEHHUS COBPEMEHHBIX MATEpPUAIIOB, B TOM  YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnone. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGota cun osnektpocratuueckoro mond. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U JIUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COETMHEHNE TPOBOAHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs TPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CsoiicTBa p—N-nepexona. [lomynpoBogHUKOBbIE TPUOOPBI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI  HCTOYHHMKA TOKA W €ro0  BHYTPEHHErO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JHMHeWHas (yHKuus, mnapaboia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B )KUBOM npupoje, 1udp¢ysus, ocMocC, TEI000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaXHOCTH BO31lyXa, BETPBI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHAUIIUOHED, TEXHOJIOTUH TOYYEHHsI COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaJIbBAaHHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKnuu. KapTuHa AMHUNA MarHUTHOW MHYKIUU TTOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1osie IPOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAsA CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarauTHo unaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOUHTYKIIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOJBHKYILECH CHIIBI MHAYKIIUHM OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHOM WHIYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepwon, dacrora, ammuutyga U (asza konebanuil. I[lpyKUHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KoseOaHusl.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbIii Tok. CUHYCOMJANbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKOM SHEPrHUH.
OKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
ANEKTPOIHEPIUU B IOBCEAHEBHOM KU3HH.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociaenoBaTebHOM COEAMHEHUU PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJieOaHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B IENM M3 IOCJIEI0BATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacnipocTpanenus. [lepuon. CkopocTs pacpocTpaHeHus
W juuHA BOJHBL [lomepedHple W MponmoJibHBIC BOJHBL MHTepdepenmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XXCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacIpOCTpaHEHHE TOMEPEUHBIX U IPOAOIHHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHoe pacipoCTpaHEeHUE CBETa B OHOPOIHON cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKaJe.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CiioxxkHbli cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TIIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAs
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHImu cBera.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJSI CKOPOCTH CB€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Paszpnen 7. KBanToBas pusznka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
monenb atoMa. [locrymarel bopa. U3nydenue u mornomeHue (GOTOHOB MPH MEPEXOE aToMa C
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHAJIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monuens onbita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
Hab0mronenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTpOEHHS  A1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBbI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.
OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.
Mertobl HaOIOIEHNUS U PETUCTPALIH SI€MEHTAPHBIX YacTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl pa3BuTus  acTpoHoMuu. llpukiiagHoe UM MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, INIAHETHI, KX BUJUMOE ABHKCHHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3inydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax eATeNbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce oCylIecTBISETCS C Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBs3€il C KypcamMM MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIMIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPHUPOJE, NCHCTBUE pagualii Ha >KHUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIHN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpeIMETHBIX U MMPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPakaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUCHTAllMi, TIMO3UTUBHBIX BHYTPEHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NIESTENBHOCTh B HMHTEpPECAX TPaKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH J1EATEITLHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHONW IesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, YMEHHE COBEpINAaTh OCO3HAHHBIA BBIOOP Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTA 9SKOJIOTMYECKOM HAaIlpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YUYECHUS (DU3UKH
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITEIILHO (POPMYJTMpPOBaTh M aKTyaTU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEITbHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJOB PELICHH 33a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PAa3IMYHBIX YYEeOHBIX CHUTyallMsiX, B TOM 4YHUCIE MpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PEILICHNUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEIIAaraTh OPUTMHAIIbHBIE TTOJIXO/bI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK PA3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaITH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pEHHUSA C MCIOJb30BAaHUEM S3bIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPACIpPElENATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKOo paboThl C€ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacCHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [PU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, OBITh YBEPCHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHMKCHHUIO LEIU M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYHUTBIBATH €TO MPU OCYIIECTBICHUU OOIIEHHSI, CTIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K konny o6yuenus B 10 kJiacce npeIMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] MpU pelIeHUU
buznyeckux 3aaay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHUE TI0O OKPY)KHOCTH, WHEpIHs, B3auMojieicTBue Tei, nuddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JABJICHMS raza IMpH €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEPEMELLEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMIIYJIbC Tejla, KHHETUYecKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOJUTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BETUUUHY
C IpyTUMH BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XaOTUYECKOI0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBAaApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJINYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS M EIUHHUIBL, HAXOAUTHh (OPMYIbI, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMH BEIUYHHAM;

ONMCHIBATh U3yYEHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsDKEHHOCTh  IIOJIS, IIOTEHLMAJ, PA3HOCTh IOTEHLUMAJIOB; IIPU ONUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DU3MUYECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMuUpHOro tarorenus, I, II m III 3axkonsl HbroTOHa, 3aKOH cOXpaHEeHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHLIUIT
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3UUECKUX SBJICHUH M TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHUil, IMpu 3ToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEpPEHHs (U3UYECKUX BEIWYHMH, NPU ITOM
BbIOMpaTh ONTUMANbHBI CIOCO0 M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHUHl, MpH O3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pEe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a7audl BHIOUPATh (PU3NYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKO BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHU ¢ ONOPO Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUCCKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpMauy, NOJYYEHHOH W3 pPAa3IUYHbIX MCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1O (HU3UKE B IIOBCEJHEBHOW JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COL[UANIBHBIX POJIEH, IIaHUPOBATh paboOTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/IEeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPpTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIeHNH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM M JBIKYILIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeTOoBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouisd, cwia Amnepa, cuia JlopeHla, MHAYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOsHHE M ONTHUYEeCKas Cuja JIMH3bI, MPU OMUCAHUHM MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPTus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLIUE NAHHYI (DU3MUECKYIO BEIMYHMHY C JIPYTMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJEKTPOMArHUTHOM HMHAYKLIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMs] HMIYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsijia, 3aKOH COXpPaHEHMs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoaKTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HalpaBiIeHWE BEKTOpa MHIYKIMU MarHUTHOTO IOJIS IPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX H3MEpEHuil: mpu 3ToM  (OpMYJIHpPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO HM3MEPEHUs M HCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, JeNaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BaHMS;

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1a00paTopHOro 000py10BaHHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh NPU pELIEHUH Y4YEeOHbIX 3aJad COBPEMEHHblE HH(OpPMAalMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpMauy, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH MPUHIIUIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyarh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3I0POBbsI U COOIIOICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7FALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngj;ﬁféigﬁﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;ﬁféigﬁﬁ £41097¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KoanyecTBo yacos Nara DJ1eKTPOHHbIE HUPPOBLIE
h Tema Ypoka KOHTpOJ]bH[,]e HpaKTuquKne 05pa30BaTEJ1bele
n/n Bcero U3yYeHUs
padoThI padoThI pecypcbl
1 ®uznuka — Hayka o npupoae. Hayunsle 1 bubmmorexa [IOK
METO/Ibl TIO3HAHHSI OKPYKAIOIIETO MHUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 mecto ¢pusuky B popMupoBaHUU
2 COBpEMEHHOH i)ayqnoﬁ K(zpinmi MHpa, B 1 Bubmiorexa LIOK
y L https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH MeATENFHOCTH OIeH
Mexanndeckoe ABrkeHUE. OTHOCHTENBHOCTD
3 MexaHquCKoroi[:[BHmeHm. [Tepememenue 1 bubamoreta LIOK
’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NPAMOIMHENHOE JBUKEHUE 1 bubamorera LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpeHHOE MpsAMOTUHEHOE 1 Bubmuorexa [JOK
IBIDKCHHE https://m.edsoo.ru/ff0c372e
6 CBo0ojHOE TajieHue. Y cKopeHue 1 Bubnuoreka [IOK
CBOOOIHOrO NaAEHUs https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe neuxenue. JBrkeHue 1 Bbubmuorexa LIOK
MaTepUalIbHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuniun otHOCUTENBHOCTH [ anumnes.
8 I/IgepIZII/IaJ'ILHBIe cucteMsl oTcueta. [lepBoiit 1 bubamorera LIOK
https://m.edsoo.ru/ffOc3be8
3aKoH HproToHa
Macca Tena. Cuna. [Ipuniun cynepno3uinuu
9 cu1. Bropoii 3akoH HII))IOTL(I)Ha Lzlm ’ ) 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKU
10 Tperuit 3akoH HproTOHa 111 MaTepranbHbBIX 1 Bubmuorexa LOK

TOYCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKoH BCEMHUPHOT'O TATOTCHHA. Cuna

bubmuoreka LIOK

1 Tsokectu. [lepBast kocMuyeckas CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduunent tpenus. Cuna
13 conpoTTEIBneHHﬂ Hpql)/lq)ﬂBLII/IKCHI/II/II) Tena B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
XKHUJIKOCTU WJIU rase
[locTynarensHOE 1 BpaliaTeabHOE IBHKEHUE
14 a0CoFOTHO TBEPAOTO Tena. MOMEHT CHIIBL. bubmmorexa [IOK
[Tnedo cuibl. Y Ca0BUs paBHOBECHS TBEPOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepruanbHON TOUKH, CUCTEMBI
15 MaTepuaIbHbIX ToueK. mmynbe cunbl. 3aKoH Bubmuoreka [JOK
COXpaHEeHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIDKEHHE
Pabora u momHocTh cunbl. Kunerndeckas
16 SHEPTUA MaT]:manLHoﬁ“ touku. Teopema 06 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKON SHEprun
[HorenumansHas sueprus. [loTeHuuansHast
17 SHEPrHs ynpyro neopMUpOBaHHON Bbubnuorexa LIOK
npyxuHbl. [loTeHIInanbHAsS SHEPTHsI Tea https://m.edsoo.ru/ff0c461a
BOJIN3U TOBEPXHOCTU 3EMIIU
[loreHumanbHBIE M HEOTCHUUATBHBIE CUJIBI.
CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C
18 I/I3MGH:HI/ICM MexaHqu:Koﬁ SHEPTUHU bubamorera LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ1. 3aKOH COXPaHEeHHUs
MEXaHUYECKON SHEPTUU
Jlaboparophas padora «Vccnenopanue CBA3U
19 paboThI CHITBI C ©I3MEHEHHEM MEXaHUYeCKOM

SHEPTHUH Tejla Ha IPUMEpPE PacTHKEHUS
PE3MHOBOTO KTyTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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20

21

22

Konrtponbnas padota no Teme «KunemaTuka.
Junamuka. 3aKOHBI COXpaHEHUS B
MEXaHHUKE»

OCHOBHBI€ TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYeCKOU Teopun. bpoyHoBckoe
newxenne. Jnddysus

XapakTep ABUKEHUS U B3aUMOICCTBUS

4yacTHl] BemecTBa. Moienu CTpoeHus ra3os,
JKUJIKOCTEMN M TBEPABIX TEI

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc4dc2

23

24

25

Macca monekyn. KonndecTBo BemiecTsa.
[TocTostnHas ABoraapo

TemnoBoe paBHOBecue. TeMnepaTypa u eé
n3mepenue. lllkana temneparyp Llenscust
WUneansueiii raz B MKT. OcHoBHOE
ypaBHenue MKT

bubmuoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIeparypa Kak Mepa CpeaHeit
KMHETHYECKOH SHEPIUHU JABUKEHUS MOJICKYJI.
VYpasuenue Meneneepa-Knaneiipona

bubmunoreka IIOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ['a30BBIC 3aKOHBI

28

JlaGoparophas padora «/ccnenopanue
3aBUCHMOCTH MEXK]y ITapaMeTpamMu
COCTOSIHHS Pa3peKEHHOTO Ta3ay

29

M3omporeccs! B HAcaIbHOM Ta3e M UX
rpaduyecKoe npeCTaBlIeHUE

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

30

31

BayTpenHss sHeprus TepMoInHaMUYECKOI
CHCTEMBI M CLIOCOOBI €€ U3MEHEHHUSL.
KonmaecTBo Temnots! u pabora. BHyTpeHHss
SHEPrus OAHOATOMHOIO HJEAIBHOTO ra3a

Bunage! Terionepenaun

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

bubmuoreka IIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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VY nenpHast TEI0EMKOCTD BEIIECTBA.

32 KonuuecTBO TEIIIOTHI MpH TEILIonepeaye. bubamoreta LIOK
. https://m.edsoo.ru/ff0c5c36
AabaTHBIN TTporiece
33 [TepBbrit 3aKOH TEPMOTUHAMUKH U €TI0 bubmmoreka [JOK
NPUMEHEHHUE K U30Mpolieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTumocTs mportieccoB B MpUpOAeE. Bubmuorexa LJOK
Bropoii 3aKk0H TEPMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 puanun geicteus u K11/ Temmosoit Bu6nuoreka IJOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ
37 JKOJIOTHYECKHUE MTPOOIEMbI TETTIOIHEPT e THKH
38 Oo6o06marommit ypok «MoJekyspHas bubnunoreka [IOK
¢bu3rka. OCHOBBI TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas pabora o teme
39 <<MOTIpeKYJIHle:H ¢u3nka. OCHOBBI brbmmorera LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMTHAMHKID
40 [TapooOpa3oBanne 1 KOHEHCAIIS. Bbubnuorexa LIOK
VcnapeHue v KUIeHne https://m.edsoo.ru/ff0c63b6
a1 AOCOIIOTHASA ¥ OTHOCUTEIbHAS BIIAXKHOCTD bubmoreka IIOK
BO31yxa. HachlmeHHblit map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammmueckue u
42 amop¢HbIe Tela. AHU30TPONHS CBOICTB bubnmnorexa [JOK
KpHCTaUIOB. JKUIKHe KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbl
43 [InaBnenue u kpuctaM3anus. Y iejabHas Bubmoreka [JOK
TerioTa rasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIUIOBOIO OajlaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anmst Tel. DICKTPHISCKUH 3apsi. Bubnunoreka [IOK

I[Ba BHUJA DJICKTPUUYCCKUX 3apAa0B

https://m.edsoo.ru/ff0cébcc
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HpOBOI[HI/IKI/I, AUBJICKTPUKU U

46 MOJYIIPOBOAHUKH. 3aKOH COXPaHEHUS bubamoreta LIOK
https://m.edsoo.ru/ffOc6bcc
JIEKTPUIECKOTO 3apsiia
47 BsanmogpeiictBue 3apsaoB. 3akoH KymnoHa. bubmmorexa [IOK
ToueuHBIi AIEKTPUUESCKUI 3apsi]] https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB AIEKTPUYECKOTO OIS,
48 Hpniunn cynepnosnulfn NMEKTPUUECKUX bubamoreta LIOK
. , https://m.edsoo.ru/ff0c6df2
nosnieit. JIuany HanpspKEHHOCTH
49 Pabora cui anmeKTpoCTaTHYeCcKOro MOJIs. bubmmorexa [IOK
[MTorenman. PasHoCTh MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOJHUKY U AUDIEKTPUKH B
50 BHF;KTpIéCTaTI/I‘IeIiKOM nonIe. bubamorera LIOK
https://m.edso0.ru/ff0c7018
JudnekTpuueckasi IPOHUIIAEMOCTD
51 Onextpoémkocts. KoHnencarop bubamorera LIOK
https://m.edso0.ru/ff0c7126
59 DNEeKTPOEMKOCTH TIOCKOTO KOHJEHCATOpa. Bubnuoreka [IOK
DHeprust 3apsHKeHHOro KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopras padora "U3mepenue
AIEKTPOEMKOCTH KOHIeHCaTopa"
ITpuHun necTBUs U NPUMEHEHNE
54 KOHJIEHCATOPOB, KOITMPOBAJILHOTO alapara,
CTpYHHOT'O IPUHTEPA. DIIEKTpOoCcTaTHYECKast
3amuTa. 3a3eMIIeHHE 3JIEKTPOPHOOPOB
DJEeKTpUUYECKH TOK, YCIIOBHS €T0
55 cymectBoBanud. [loctossuubii Tok. Cuna
toka. Hanpsoxkenne. ConpoTtusnenne. 3akoH
Owma 1 y9acTKa e
[locnexgoBarenbHOE, MapaieabHOE,
56 CMEILIAHHOE COEUHEHUE IPOBOIHUKOB. bubmuoreka IIOK

JlaboparopHas pabora «/3yueHue
CMEUIAaHHOTO COSAUHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTta 1 MOIIHOCTE QJICKTPHUYCECKOI'O TOKA.

bubmuoreka LIOK

57 3akon J[xoymns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 15t TOJTHOH (3aMKHYTOM)
3neKTpudeckon nenu. KopoTkoe 3aMbIkaHue.
58 Ha60§aTopHaﬁ p1;60Ta «I/EMepeHHe SJC bubmiorexa IOK
https://m.edsoo.ru/ff0c7ae0
HCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHBIICHUSD)
3JeKTpOHHAs TPOBOMMOCTh TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIOB OT TEMIICPATYPHI.
CBepXIpoBOIUMOCTh
60 DNeKTpUdIecKuil TOK B Bakyyme. CBOMCTBa
AJIEKTPOHHBIX MYYKOB
[MonynpoBogHKUKH, HX COOCTBEHHAS U
61 npm\}{]efHaﬂ ipOBOL[I/IMOCTL. CsoiicTBa p—Nn- bubamorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoa. [TorynpoBoTHUKOBEIE TPUOOPEI
DJeKTpuUYecKhii TOK B pacTBOpax u
62 pacIuiaBax 3J€KTPOJIUTOB. Bbubnuorexa LIOK
DJIEKTPONUTHYECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
ONeKTpoIn3
OneKTpUIecKuii T?K B razax. ) Bumorexa LIOK
63 CamocCTOSATEeNbHBIN 1 HECAMOCTOSATENbHBIN
https://m.edsoo.ru/ff0c84ae
pa3psa. Monuus. [lnazma
DJeKTpUYECKUE MPUOOPHI U YCTPOUCTBA U UX
64 npaKTTquCKoe HpI/I;MeHSHHe.};_IpEBI/IHa bubamorera LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€301acHOCTH
. bubmmoreka IIOK
65 O6o00maommi ypok «JIeKTPOJUHAMUKAY https://m.edsoo.ru/f0c88be
KontponsHas pabora mo Teme ) BuGmorexa LIOK
66 «QnextpocraTtuka. [locTosHHBIN

3JIEKTPUUECKUN TOK. TOKH B pa3IuyHBIX

https://m.edsoo.ru/ff0c8a8a
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cpenax»

67 Pesepsusiii ypok. KontponsHast pabota mo 1 Bubnmuorexa LJOK
Teme "DiekTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56
68 Pezepsuslii ypok. O6o0marommii ypok mo 1 Bubnuorexa LHOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
IMTPOTPAMME
11 KIIACC
N KoauyecTBo yacon Nara DJIeKTPOHHbIE HH(POBLIE
. Tema ypoka Kourpoabubie  IIpakTnueckue o0pa3oBaTeJibHbIE
n/n Bcero H3ydeHust
padoThI padoThl pecypchl
[MocTosIHHBIE MATHUTBI U UX
1 B3auMojieiicTBue. MarauTtHoe mose. Bextop 1 bubnuotexa [IOK
MarHuTHON WHIYKIUH. JIMHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
HHIYKIAN
, glaFHH;ngeHZH; Z:OBZH:?:a c ”eFOKOM. . BuGmmorexa LIOK
MBIT Tena. HMOJICHCTBH
POt A https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM
JlaboparopHas pabora «3yueHnue bubnmnoreka [HOK
3 1 1
MarHUTHOTO MOJIS KaTYIIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJISl HA TPOBOJAHUK C
tokoMm. Cuna Amriepa. JlabopaTopHas paboTa bubnmnoreka [HOK
4 . 1 1
«HccnenoBanue qeUCTBUS TOCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
S A 1 bitGnorera LIOK
ABIEYILY P Y e https://m.edsoo.ru/ff0c9df4
Jlopeniia. Pabora cuisl JlopeHia
6 DneKTpOMarHuTHas HHIYKIUA. [ToTok 1



https://m.edsoo.ru/ff0c8c56
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BEKTOpa MarHUTHOU HHAYKIMH. DJ[C
WHAYKIHUU. 3aKOH 3JICKTPOMarHuTHON
nHaykuuu @apanes

JlabopartopHas pabota «Mccneqoanue
SIBIICHUS 3JICKTPOMArHUTHOW UHITYKITUNY

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

WupykTHBHOCTD. SIBIIEHIE CAMOMHIYKIINH.
O/C camonHAYKIHAN. DHEPTHsl MArHUTHOTO
MOJISL KaTYIIKH ¢ TOKOM. DJIEKTPOMarHUTHOE
nose

bubmmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:
[TOCTOSTHHBIE MarHUTHI, JIEKTPOMAarHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHL], THAYKINOHHAS [€Yb

10

11

O06o06maronmii ypok «MarHuTHOE ToJIE.
DJIeKTpOMArHUTHAS HHIYKITUS
KonTposbHas paboTa 1o reme «MarauTHoe
roJie. DIEeKTPOMArHUTHASI HHITYKITHSD)

bubnuoreka LIOK
https://m.edsoo.ru/ffOcab82

butmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAaHUUECKHE KOJIEOaHMs.
I'apmonmueckue Konedanus. Y paBHEHHE
rapMOHHYECKHX Kosiebanuii. [IpeBparienune
SHEPTUHU

butmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas padora «Vccnenopanue
3aBUCHMOCTH MEPHO/Ia MAJIBIX KOJIeOaHH
I'py3a Ha HUTH OT JJIMHBI HUTHU 1 MaCChI
rpy3a»

14

Kounebarenbupiii KoHTYp. CBOOOTHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHHs B HJICATbHOM
KOJIe0aTeIbHOM KOHTYpe. AHAIOTHSA MEXTY
MEXaHUUECKIUMH U AIEKTPOMAarHUTHBIMHU
KOJIEOAHUSIMU

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

15

®opmyna Tomcona. 3aK0H COXpaHEHUS

bub6mmoreka [JOK
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SHEPTUH B UACATBHOM KOJIeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/ff0ch9c4

[IpencraBnenue o 3aTyxXaroNMX KOJICOAHUSIX.
By eHHbIE MEXaHWYECKUe KoJIeOaHusl.

bub6mmoreka [JOK

16 Pe3onanc. BeiHyx/ieHHBIC https://m.edsoo.ru/ff0cbb86
JIEKTPOMAarHUTHBIE KOJIeOaHus
[lepemennsrii Tok. CHHYCOMIATBHBINA
MEPEeMEHHBIH TOK. MOIITHOCTh IEPEMEHHOTO bubamnoreka [HOK
17 .
TOKa. AMIUTUTYIHOE U ICHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIPSDKEHUS
18 Tpanchopmarop. [IponsBoacTBo, nepemaya u
noTpedIeHNe EKTPUIECKOH DHEPTUH
Y CTpOHCTBO U MPAKTUIECKOE IPUMEHEHHE
19 SHCIz“pI/I‘IeCKOFOPSBOHKa reHepETopa bubmmorexa LIOK
> https://m.edsoo.ru/ff0cc324
MEPEMEHHOr0 TOKa, IMHUN 3JIeKTpoIiepeaay
DKOJIOTHUECKUE PUCKU IPU IIPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ucrnonb30BaHus
3JIEKTPO3HEPTHH B TIOBCETHEBHOM KU3HU
MexaHn4yecKre BOJHBI, yCIOBUS
21 pacnpoctpanenus. [lepron. CkopocTs bu6immoreka [IOK
pacnpoCTpaHeHUs U JJTHHA BOJTHBI. https://m.edsoo.ru/ff0cca54
[onepeunslie U NPOJOIBbHBIE BOJTHBI
99 3ByK. CKOpoCTh 3ByKa. ' pOMKOCTBH 3BYKa. bubnmnoreka [HOK
Beicora Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
93 DJIIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA H bubmuoreka [IOK
ckopocTh. [lkasa 3J1eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMITEL PaIUOCBA3U U TEICBHUICHHS.
PazButHe cpencts cBs3u. Pagnonokanus
butmmoreka [JOK
25 Konrtponbnas padora «Konebanus u BOITHBI https:/m.eds0o.ru/f0cce8
26 [IpsiMoIMHEHOE pacnpoCTPaHEHUE CBETA B Bubaunoreka IIOK
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OJTHOPOJIHOM cpeze. ToueuHbIi HICTOYHUK
cBera. Jlyu cBera

https://m.edsoo.ru/ff0cd350

Otpaxenue cBeTa. 3aKOHbI OTPaKEHUSA

butmuoreka [IOK

27 cBeta. [TocTpoeHne n300pakeHUI B TNTOCKOM https://m.edsoo.ru/ffocd4e0
3epKaie
IIpenomnenue cera. [lonHoe BHyTpeHHEE
28 OIlZ)axceHI/Ie. [penenbHbIA yroa H}(I)TJ:IFI)-IOFO bubmiorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
Jlaboparopras pabora «M3mepenre bubamnoreka [HOK
29
MOKa3aTesIsl IPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenne n300paskeHU B TUH3E.
30 dopmymna TOHI:(Oﬁ JIUH3BL. f/BeaneHHe bubmmorexca LIOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaboparopHas padora «VccnenoBanue
CBOWCTB M300payKECHHUH B JTMH3AX)
Hucniepcus cBera. CI0XKHBINM cOcTaB 0e10ro
32 cgera. L[Ber. JIaboparopHas pabora
«Habmnroenue aucriepcun cBETay
33 Wntepdepennus ceera. Judpaxims crera. bubanoreka [HOK
JupakiioHHast peréTKa https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bu6imoreka [IOK
[onspusarnus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuveckre npruOOpHI U yCTpoiicTBa U
YCIIOBHSI MX 0€30MaCHOTO IPUMEHEHHUS
I'paHHIBI IPUMEHUMOCTH KIIACCUYECKOM
36 szaHII/IIKI/I. %OCTyJ‘IaTH CHenabHON TEOpUH bubmoreia LIOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
37 OTHOCHUTEITEHOCTH OJTHOBPEMEHHOCTH. bubmuoreka [IOK
3aMeyIeHrE BpPEMEHH U COKPAIIEHHE JJTHHEI https://m.edsoo.ru/ffOcfad2
38 DHeprusi ¥ UMIYIbC PEASITUBUCTCKON bubmmnoreka [JOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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qaCTHUIbI. CBs3b Macchl ¢ SHCpFHGﬁ n
HUMITYJIBCOM. 3Heprm{ IIOKOA

https://m.edsoo.ru/ffOcfc68

Konrtponbnas padora «Ontuka. OCHOBBI Bu6mmoreka LIOK
39 .
CIIENHATEHON TEOPUH OTHOCHUTEIBHOCTID https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [lnanka. DHeprus u bubmmoreka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
A1 OTkpbITHE U UcclieoBanne GpoTodddekTa. Bbubanoreka [JOK
OmbiTel A. T'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akoHbl poroaddekra. YpaBHEeHUE
42 BﬁHHJTeEHa Hﬂqf){@(i)OToaq)(;@)eKTa. «Kpacnas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» dporodpdexra
43 Harnenue ceera. Onbithl I1. H. JIeGenena. Bbubanoreka [JOK
XUMHUYECKOE ICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTornemMeHT, GoToIaTIHK,
COJIHEYHas Oarapesi, CBETOIHO/
45 Pemenue 3amad mo teMe « DJI€MEHTBI bubmmoreka [IOK
KBAHTOBOM ONTHUKU» https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITHI
46 Pe3§pqoopna 0 PACCESIHUIO O-YaCTHII. bubmioreia LIOK
https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJelbL aTOMa
butmmoreka [IOK
41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noryomieHre GOoTOHOB IIPH
48 Hepz:oue aToMa C ozliloro y(llzomm 3HCII))I‘I/II/I bubmmorexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Jpyroii. Buasl criekTpoB
BonHoBrsle cBoiicTBa yacTull. BoJHEI 1e
49 Bpoiinsa. KopmyckynsipHO-BOJHOBOH bu6mmotexa [{OK

Ayajiu3Mm. CnoHTaHHOE U BBIHYXXJICHHOC
HU3JIYyUCHHUC

https://m.edsoo.ru/ff0d0ca8
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50

51

52

53

54

55

OTKpbITHE PagHOaKTUBHOCTH. OTBITHI
Pesepdopna no onpeznenenuio cocrasa
PaIOaKTUBHOTO U3ITyYCHUS

CgoiicTBa anba-, 6eTa-, ramMmMa-u3ITydeHHs.
BrusiHue pajiioaKTUBHOCTH HA KUBBIC
OpraHU3Mbl

OTKpBITHE POTOHA ¥ HEUTpOHA. M30TOTIBI.
Anbda-pacnan. DNEKTPOHHBIH U
MO3UTPOHHBIN OeTa-pacnaa. 'amma-
U3Iy4eHHe

DHeprus CBsI3U HYKJIOHOB B siipe. SaepHbie
peakumu. AnepHsiii peaktop. [IpoGiemsl,
MIEPCIIEKTHUBBI, 3KOJIOTHYECKUE ACTIEKTHI
SIIEPHOM 3HEPIeTUKU

DneMeHTapHble YacTUllbl. OTKpBITHE
o3uTpoHa. MeToabl HaOI0IeHUS U
PETUCTpaLUU AIEMEHTAPHBIX YaCTHII.
Kpyrasiit cron «®yHnaMmeHTalbHbIE
B3aMMOJICHCTBUS. EMUHCTBO (hu3nyecKoi
KapTHUHBI MUPa»

Bun 38é3nHOTO Heba. Co3Be3nus, ipKue
3BE3/1bl, IIJIAHETHI, UX BUJUMOE JIBUKEHHUE.
ConHeuHas cucteMa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bubnmnoreka IJOK
https://m.edsoo.ru/ff0d1162

bubnuorexa [IOK
https://m.edsoo.ru/ff0d1356

butmoreka [IOK
https://m.edsoo.ru/ff0d0e38

56

57

Comnue. ConHeuHast akTUBHOCTE. McTOUHUK
sHepruu ConHuA U 3BE3]1

3BE311bI, UX OCHOBHBIE XaPAKTEPUCTUKH.
3BE3 bl IJ1aBHOI ITOCIIEI0BATEILHOCTH.
Bnytpennee crpoenue 38&31. CoBpeMEHHBIE
TIPEACTABIICHHS O TIPOUCXOXKICHUHN U
sBojroruu CoJTHIA U 3BE3]

58

Mneunsiii [TyTe — Hama "anaxkTuka.
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59

60

61

[Tonoxxenune u nuxenne ConHua B
lNanaxrtuke. I'anaktuky. YEpHble IbIPHI B
sIpax rajJaKkTHK

Bcenennas. Pazoeranue ramaktuk. Teopus
Bonsmioro B3psiBa. PenmukToBOE H3TyUYeHHE.
MeraranakTuka

Hepemennsie mpo0i1eMbl aCTpOHOMHH

KonTponbHas pabora «neMeHTH
ACTPOHOMUH U acTPOPUIUKID

62

Oo6o06matomuit ypok. Ponb Gusuku u
ACTPOHOMUU B 3KOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITHATLHON B 3THUECKOM
cdepax IesTeIbHOCTH YeJIOBeKa

63

Oo6o06maromuit ypok. Poib u MecTo (pu3uku
M aCTPOHOMHH B COBPEMEHHOMN HAYYHOU
KapTHHE MHUPa

64

65

66

O6o06maromumii ypok. Poib ¢puzndeckoit
TeopuH B (POPMHUPOBAHHUH TIPEACTABICHHUHA O
($u3nUecKoil KapTuHe MUpa

O6o0mmatomuii ypok. Mecto gpusnyeckoi
KapTHHBI MHpa B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUHN O
MpUPOJIC

Pe3epBHBIil ypok. MarautHoe moue.
3JeKTpOMarHUTHAS HHTYKIIUS

67

68

PeseprubIif ypok. Ontrka. OCHOBEI
CIENHUATBHOW TEOPUH OTHOCUTEIBHOCTH
Pezepnsiii ypok. KanroBas ¢uzuka.
DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH

butmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxoBueB b.b., Corckuii H.H. nmox pemakiueit
ITapdentbeBoit H.A., AkimonepHoe obmiectBo «M3aatenbetBo «IIpocBerieHuey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., AkimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Tporpamma kypca ¢usuku ans 10—11 knaccos. ba3oselit yposens (aBTop Msikuies [7.5)

YMK «®u3uka. 10 knacc. bazoBblif ypoBeHb»

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK € DJIEKTPOHHBIM

npuioxenueM (aBrop Mskumes I7.51.).

2. ®usuka. 10 knacc. ba3oBsiii ypoBeHb. MeTonnyeckoe nmocobue (aBrop Mskwumies I.51.).
3. ®usuka. 10—11 xnaccsl. ba3oBblil ypoBeHns. Terpanp A 1a60paTOpHBIX

pabot (aBTopsl Msikumes I'.51.).

4. ®usuka. 10—11 knaccel. bazobiii ypoBenb. KommiekT Tetpaneit ais

KOHTPOJBHBIX paboT (aBTop Mskuies ['.51.)

5. ®uzuka. 10 kiace. JlugakTuueckue KapTouku-3aaanus (aBropsl M.A. Ymakos, K. M.

VY1akos).

YMK «®n3uka. 11 knacc. ba3oBblil ypoBeHb»
1. ®usmka. 11 xnacc. ba3oBblil ypoBeHb. YUEOHUK € IIEKTPOHHBIM
npuiiokeHueM (astop B. A. KacbaHoB).

2. ®usuka. 11 knacc. ba3osblil ypoBenb. Metonndeckoe nocobue (aBrop B.



A. KacbsiHOB).

3. ®usuka. 10—11 xmaccsl. ba3oBelit ypoBens. Terpanp asst 1a60paTOpHBIX
pabort (aBtopsl B. A. Kacesinos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3zoBeiit ypoBenb. KommuiekT Tetpaneit s
KOHTPOJBHBIX paboT (aBTopsl B. A. Kacesiros, U. B. Urpsimmos).

5. ®@usuka. 11 knacc. lunakruueckue KapTouku-3aanus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. http://nsportal.ru - coruansHas ceTh pabOTHUKOB 00pa30BaHMSL.

2. http://markx.narod.ru/pic/ - pusuka B mkoie.

3. http://festival.1september.ru/articles/ - pectuBans negarornyecKux uaei

«OTKPBITBIH YPOK».

4. http://lwww.fizika.ru/ - caift quist yaureneit GU3UKH U UX YICHUKOB.

5. http://www.physics.ru/ - matepuainsl o pusuke.

6. www . ege .edu.ru - uadopmaronHsiit mopran EI'D.

7. http :// school - collection . edu . ru / - eaunas xomnekuus [IIOPoB






