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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢usuke 06a30BOr0 YpOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHONM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS W KOHUENIUH MPENoJaBaHUsl y4eOHOTro
npenvera «®u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.

Conepxanue TporpaMMbl 1O (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHun ux ¢GusnkKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTrataM OOy4YeHHs, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTb pEaTU3alUU MEXIPEIMETHBIX
CBs3el (PU3MKMU C ECTECTBEHHO-HayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UJJAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN [ €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUN, N3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydenne Gu3NKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS NP BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢hpu3uku st ypoBHS CpeIHEro 0011ero o0pa3oBaHus MOJI0XKEH Pl UIICH,
KOTOpPbIE MO’)KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (M3UKH, BKIIOYACT KaK BOMPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHEe T'yMaHUTapHOTO
noTeHnuanta GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTHYECKUMHU IIpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs TOCPEACTBOM BBEACHMSI JJIEMEHTOB COACpKaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs Mpo0JIeM pallioOHAIBFHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrtepxHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHHS
ABISIOTCS (u3Mueckue Teopuu ((HOopMHUpPOBaHHWE NPEICTABICHUNH O CTPYKTYypE MOCTPOCHHUS
¢busnyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU peaslu3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUN CIHCOK
YUYECHHUECKUX NPAKTUUYECKUX padoT. BrlieneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAalIeHUs KabuneTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEeHUs,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3MUECKUMX BEIMYMH M TIOCTAaHOBKY OIIBITOB IO MPOBEpKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKUE YAENAETCS PELISHUI0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL PAacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBbIE 3aKOHbl M 3aKOHOMEpPHOCTH KaK M3 OJHOIO pasjela
Kypca, Tak ¥ UHTErpupys 3HAHHS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MpPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolled >KU3HH, TpeOyromue BbIOOpa (U3MYECKOW MOIENU ISl CUTyallud MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI ypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro LuKIia. B kabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QH3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE 000py/0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil AJs HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.
JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYAOBAHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIEC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OO0y4arouMxcs K HaydHOMY H3YYEHHUIO
NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

e (QopmHupoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHUS] OCHOB CTPOCHMUS
MaTepuy U pyHAaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE YMEHUI OOBSCHATH SBICHHS C UCIIOIBb30BaHNEM (DU3MUYECKHIX 3HAHWHA U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (HU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTH.

JlocTxkeHne 3TUX Iiesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3afad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, IEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA [ OOBICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOJNe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIIEHUs pa3IM4yHBIX 337ad C SBHO 3aJaHHOM (u3nueckon
MOJIENIBIO, 3ajJ]ay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUIECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

® CO3/1aHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MMPOEKTHO-MCCIIEAOBATENBCKOM, TBOPUECKON
NeSITETTbHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1no Gu3snke nepeyeHb J1ad0opaTOPHbIX U IPAKTUYECKUX padoT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€laeT BbIOOp IMpPOBEAEHUs J1a0OpaTOpHBIX paldoT U
OTIBITOB C YUETOM MHIUBUAYATLHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®u3uka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOpUU. | paHHIIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITETbHOCTH JIIOEH.

Jlemoncmpayuu
AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro aBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMeIleHUl u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEpUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMuTETbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucteMbl 0TCUETA, WIUTFOCTPAINS KUHEMATHUYECKUX XapaKTEPUCTUK TBIKCHHS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpagsnenue ckopocTy npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

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

HccnenoBanne  COOTHONICHHMsSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE pAaBHBbIE MPOMEKYTKH BpPEMEHHM IpPH PABHOYCKOPEHHOM JBHKEHUHU C
HAYaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOImEeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnun cynepno3unmu cuil. Bropoit 3akoH HerooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepraabHbIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUH TeJla B KUJKOCTH WM Tase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: MOAIIUIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUECHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmanuu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXaHUKeE

Nmiynsc MatepuanbHOM TOUKH (Teja), CUCTEMBl MaTePHATBHBIX TOUYEK. MMIylbe CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE IBUIKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTennmanpHas YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM IHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yiapa ¢ TMOMOIIBI0 JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUsS Ta30B, >XKHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMCTB



BElleCTBA Ha OCHOBE 3THUX Mozenedl. Macca u pasmepbl Moisiekyid. KomnuecTBo BelecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETUYEeCKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencraBieHue U30MPOIIECCOB: 30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss1 SHEprHst 0AHOATOMHOIO
UJeanbHOro raza. Busl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeJIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMocTs Tpo1IeccoB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 IEHCTBHS. JKOIOTHYECKHE POOIEMbl TEIUIOdHEPT€THKH.

TexHuueckue ycTpoiicTBa M MpakTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3pupa B JATyYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, pEaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BJIAYKHOCTh BO3ayXa. HackleHHbIH map. Y ienbHas TerioTa napooopa3oBaHHUsL.
3aBUCHUMOCTB TEMIIEPATYpbl KUIICHUS OT AABJICHUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramusanus. Y elbHas
TeruoTa riasiaeHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepUaloOB, B TOM  YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepeHre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ted. OJeKTpuueckuid 3apsii. JIBa BHIa 3JIEKTPUUECKUX 3apsi/IoB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHwlil  3nexkTpuueckuid  3apsi.
Onektpuueckoe mnojae. Hampsx€HHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PabGora cun osnekrpocratmdeckoro mons. IloteHuman. Pa3HOCTH TMOTEHIUANOB.
[TpoBOIHUKY U AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM Touie. JludnekTprudeckast IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCATopa.

TexHu4eckne yCTpoMCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE S3JIEKTPOIpPHOOPOB, KOHAEHCATOpP, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIeKTpocTaTUYeCKas 3allluTa.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM OJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIaJAM IJIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUICCKON MPOHUTIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopvle pabomuol

N3mepenne 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTKa LIETIH.

DIIEKTpHUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOTHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.

ONEeKTpOoABUKYIIasl CUJIa U BHYTPEHHEE CONIPOTUBIICHUE UCTOYHUKA TOKA. 3akoH Oma 1is
MOJTHOM (3aMKHYTOM) 2JIeKTpHUecKoil mernu. KopoTkoe 3aMbIkaHueE.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoHHUKOBEIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIA pa3psia. MoaHusl.
IIna3zma.

TexHuueckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: aMmIIepMEeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUUYECKUX MPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE MPOBOTHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COMPOTUBIICHUSI.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSS MPOBOIMMOCTD JUOJIA.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBIAETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIIOJeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHHM, JuHEWHas GQyHKOus, mapaboia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KUBOW Ipupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTpUUYECKUE
CBOICTBa METAJJIOB, 2JIEKTPOIUTHUECKAs JUCCOLMALNS, FaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: nmpeoOpa3oBaHue IBMKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKH, HCIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyTrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE



HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe IIOJe€.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyTIeprIO3UIIMA MAarHUTHBIX MOJIeH. JINHMU MarHUTHOM
uHayknuu. Kaptuna amHui MarHUTHOW MHYKIIUU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMU MarHUTHOTO IOJIS
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue »nekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DIEeKTPOABUKYILAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHoU uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJBMXKYIIAass Cuila WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBIKYIIAS CHIIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN HIIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno JleHna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
Konebarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoieOaHusa. [apMoHHUeckue
konebanus. Ilepuon, dactora, amrmumryna u ¢asza kosnebaHuid. IIpyXKMHHBIH MasSTHHK.
MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHYECKUX KoJjieOanui. [IpeBpamienune sHEpruu
MIPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOJIeOATEeIbHOM KOHTYype. AHAJIOrusi MEXJy MEXaHMYECKMMH M 3JIEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIE€OaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLICE 3HAYEHUE CUJIBI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTUYECKHE PHUCKM IpU IPOU3BOIACTBE IEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeabHOM cUCTeMbI (IIPY>KUHHBINA UM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hccnenoanue 3aBUCMMOCTH NEpUOa MAJIBIX KoJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAHUNIHBIE OTIHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
u januHa BosiHBL. [lomepeunble W mponosnbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BektopoB E, B, V B anexrpomarHuTHOW BOjHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI pagUOCBS3H U TENEBUAEHUA. Paqronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, Pagap, PaauONpPHUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Te0 Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHnu U UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGmioienue cBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOH
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBera. ToYe4yHBII UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipemomnienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron MOMHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

CoOuparommue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, TaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TENEeCKOI, BOJIOKOHHAs OMNTUKA, JUpaKIMOHHAsS
peméTKa, OIAPONU/I.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJILHOH TEOPHH OTHOCHTEILHOCTH
I'paHuLBI IPUMEHUMOCTH KJIACCHYECKOW MeEXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH: HHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKpALLEHUE JJINHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTOH. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOIICTBA M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemeHt, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DotodaddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactui. Ilnanerapnas
Mozenb atoMa. [locrynarsl bopa. U3nydenne n nornomeHue (OTOHOB IPU MEPEXOE aToMa C
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyEHUE.
TexHuueckue yCTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIu3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Ornpenenenne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHMS  s1pa. OTtkpbITHE
pannoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoakKTUBHOTO U3JIy4EHUS.
CsoiicTBa anbda-, 6era-, raMma-u3TydeHus. BrusHue pagnoakTHBHOCTH HA KUBbIE OPTraHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens siapa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniag. DIEeKTPOHHBIA W MO3UTPOHHBIM Oerta-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
Anepusiii peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M MEepCHEKTHUBHI  SACPHOM
OHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI SAEPHON SHEPrEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTto1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpPA.
TexHudeckue yCTpOMCTBAa M INPAKTHUYECKOE IPUMEHEHME: N03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omoOa.
Jlemoncmpayuu
CUY€TunK HOHM3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbel pa3BuTus acTpoHoMuu. llpukiagHoe M MHUPOBO33PEHUYECKOE 3HAUYECHUE
a4CTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneunass axTuBHOCTh. Mcrtounuk sHeprunm ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J IJIaBHOU
IOCIIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. (CoOBpeMEHHBIE IIPEACTABICHUS O
IPOUCXOXKACHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxenne u neuxxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
TUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 001LEM PsIly
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 Kkiacce oOCyLIECTBISETCS C y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
SBJICHUE, Hay4HbIM (akr, rumoresa, (uznyeckas BeTUYMHA, 3aKOH, Teopus, HaOIroAeHue,
SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLIMU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOAHBIE JIEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBMKEHUS B
KUBOM TpUPOJIE, ONTHUYECKUE SIBICHUS B XKUBOM IPUPOJE, NEWCTBHE pPAJHWALMM HA JKUBBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYN, KpPHUCTaJUIM4ecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyH, (oTOoChEMKA 3€MHOI
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHU.

Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEPaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusmuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpUEHTAlWW, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHUUCKOro  0OIIecTBa,
pacHIMpEeHHUE KU3HEHHOTO OMbITa U ONbITa AEATEIBHOCTU B MPOLECCE peaiu3aluid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYaIOMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHATHE TPAJULIHUOHHBIX OOIEYETIOBEUECKUX TyMAaHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEILHOCTh B HMHTEPECAX TI'PaKIaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU W BOJIOHTEPCKOM ESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHIKEHHMSIM POCCHMCKUX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYIIEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYyYHOI'O TBOPUECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

WHTEpPEC K Pa3IuyHbIM cdepam TpodecCHOHATBLHON JESTENHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKOW U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
poQ)eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpEeHHe OMbITa JEATEIBHOCTU 3KOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pHu3mKe;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PElICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pabOTy B YCIOBUAX PEATbHOT0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble nccienoBareibckne 1eiCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U MeToAamu (pu3mdeckoi
HAYKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00NacTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METO/IOB pELIeHMs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpETaIlnu,
npeoOpa3oBaHHI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallUsiX, B TOM YHCIE MpPH
CO3JIJaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W U aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIC 3a7a4d B OOPa30BATEIHHOUN JCATEIHHOCTH, B
TOM YHUCJIE TIPH U3YyYCHHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HBIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMAaTHU3alui0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHbIX BUAOB U (HOPM MPE/ICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AlMOHHBIX 33a4 C COOJIIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3MYECKOTO COJAEpKaHHMs B pPAa3IMYHBIX QopMmarax ¢ y4EToMm
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPHM, BBIOUpas ONTUMAaJIbHYIO GopMy
IIPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHO NEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH C y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHMU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh poJd € Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU padOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEJCHHE B pa3IUYHBIX CUTyalusX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacIIMpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPETIOYTCHHIA,
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JIacTH  (PUBHKH,
MOCTOSTHHO TOBBINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHHUBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCHU KaK OCO3HAHUSI COBEPIaeMbIX JEWCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHS 110 MX CHIDKCHUIO,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TPU aHAIIA3E PE3YIIbTATOB EATEIHHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIA3E PE3YIILTATOB EATEIHHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B nmpomiecce nqocTrkeHMs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE ISt
YPOBHsI CpefHero oO0Iero o0pa3oBaHus y 00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOILMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HAMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHHE APYTuX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 Kjacce mpeaMeTHbIE Pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B MPaKTHUYECKOU
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHUS Ta30B, XKUAKOCTEH U TBEPABIX TeJ, TOUCUHBIM UIEKTPUUECKUI 3apsa MpU peLieHUn
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUM CTPOEHUsS BEUIeCTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBM)KEHHE, CBOOOJHOE IMaJeHue Ted,
JIBIDKEHUE TIO0 OKPY)XHOCTH, WHEpIHMs, B3auMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe o0bEMa Tel NMpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJI0BOE paBHOBECHE, CIIAPEHUE, KOHIEH AU, MIJIaBJIeHUE, KpUCTAIIIN3alus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3Ys (PM3MYECKHE BEINYMHBI: KOOpJIUHATa,
IyTh, NMEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHIHMalbHAs DSHEPIUs, MeXaHHueckas paboTa, MeXaHMUYecKas MOIIHOCTh; IpHU
ONUCAaHUM TPABWIBHO TPAaKTOBaTh (U3MUYECKUH CMBICT HCIOJIB3YEMbIX BEJIWYMH, UX
0003Ha4YeHHsI U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEJIMUYUHAMM,

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TeNl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelnHss KHHEeTH4YecKas >SHeprus
XA0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH NMPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uxX OOO3HAYCHHMS W EIUHMILBI, HAXOIUTHh (OPMYJBI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEITMUMHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ysl (PU3NYECKUE BETUYMHBL AJIEKTPUUECKUM 3apsij, 3JIEKTpUYEcKoe IoJe,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO3HAUeHUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



aHaATU3UPOBaTh (PU3MUYECKUE MPOIECChl U SIBICHUS, UCMONb3yd (hU3MUYECKHE 3aKOHBI U
NPUHLMIBE: 3aKOH BceMupHoro Tarotenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIpaBUsl MHEPLUHUATIbHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsina, 3akoH KyloHa, mpu 3TOM pas3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIOIb30BAHMS B IIOBCEAHEBHON KHU3HU;

BBINOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMUYMHAMU C HCIOJIb30BAHHEM
OpSIMBIX M3MEPEHMH, P 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIUYHMH B BUIE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIEAOBAaHUNH B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOpaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE s €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOIYyYEHHOTO 3HAYeHUS (PU3NUECKO BETMUNHBI,

pemath KayecTBEHHbIE 3aJaud: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOYKY
paccyXIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIpPETAIlMH U TPEICTaBICHHS Yy4eOHOU U
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHMKOB, KPUTUYECKU
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/I0pPOBbS U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKPY>KaIOLIEeH Cpejie;

paboTaTh B TPYIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
IpYNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAaHUPOBATh JEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB TIPYIIIbI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenust B 11 Ki1acce nmpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHMKHU W TE€XHOJOTHM, B MPAKTUUYECKOU
NeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTUHBI MUPA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENeil: TOYeUHBIN
ANEKTPUYECKUN 3apsii, Jyd CBeTa, TOYCUHBIM MCTOYHUK CBETa, SJAEpHAas MOJENIb aToMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHrnn GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKLINS, JACWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUIICS 3apsn,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJSApU3ALMS CBETa, JTUCHEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL DJICKTPUYECKHH 3apsi, cuja TOKa, DJIEKTPUYECKOE
HaIpPsDKEHUE, JIEKTPUUECKOe COMIPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUSl 3JIEKTPUYECKOI0 M MArHUTHOTO TMOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
KOJIEOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHMYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKAas CHUJila JIMH3bI, IPU OINUCAHUHU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

OINKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TIPOLIECCHI, HCHONB3Yys (PHU3UUIECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTUs CBSI3M AaTOMHBIX sIEp, NPU OMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICI HCIONb3yeMbIX BEIMYMH, WX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYeHUE (PU3MUECKON BEITUYHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO M MapaluIeIbHOTO  COEIMHEHMS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IOPSAMOJIMHEHMHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUS CBETA, 3aKOHbI MPEIOMIIEHUS
cBeTa, ypaBHeHHEe OMHmITEeWHa Ui ¢GoTodddeKTa, 3aKOH COXpAaHEHHUs HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpa)KEHUE W YCIIOBHs (TPaHUIBL,
o0acTi) IPUMEHUMOCTH;

OTIpeNieNIATh HANpaBJICHUE BEKTOpa MHIYKIIMM MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIOM, TOHKOH JTIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (DU3UUECKUX SIBJICHUM W TMPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHPOBATh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSMble W KOCBEHHBbIE HM3MEPEHUsS] (DU3MUECKUX BEJIWYMH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJTYYEHHONW 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCJIEIOBAHMUS,

coOmoaTh MpaBuia O€30MacHOro Tpyda MPH IMPOBEACHUM HCCIENIOBAaHMA B paMKax
yu4eOHOr0 SKCIIEpUMEHTa, YUeOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JIEATENBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 331a4l BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHUI C ONIOPOi Ha NU3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMAIMK, MOJYYCHHOM W3 pPAa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHaAJIM3UPOBATh [10JIy4aeMyt0 HH(POPMaLUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

IPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM IKOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH Ccpele;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIIbI, PAalMOHAIBFHO paclpeneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)XIAOrO M3 yYaCTHUKOB IPYIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.

Texkymmii KOHTPOJIb 3HAHMI — TpOBEpKa 3HAHUN OOydYalOIIMXCS Yepe3 YCTHBIM ompoc,
CaMOCTOsITeNIbHbIE pabOThl, TECTUPOBAHUE B paMKaxX ypOKa, TEPMHUHOJIOTMYECKUN UKTaHT,
TecToBas pabora, pabara ¢ KapTOUKaAMU.

OTMeTKa 3a YCTHBIN OTBET 00Y4aIOIEerocs 3aHOCUTCS B KJIACCHBIH KypHAJ B JIEHb IPOBECHUS
ypoka. OTMeTKa 3a MMCbMEHHYIO CaMOCTOSITENIbHYI0, KOHTPOJIBHYIO U T.II. paboTy

BBICTABIISIETCS B KJIACCHBIN KYPHAJ K CIIEYIOIIEMY YPOKY.
®opMbI U cpecTBa KOHTPOJIA

Texymumii KOHTPOJIb OCYIIECTBIIAETCS B (hopMe MPOBEPOUHBIX paboT, TECTUPOBAHMUS,
(GpOHTANBHBIX ONPOCOB, MOJATOTOBKU IPE3EHTALUN, YCTHBIX OTBETOB. V3yueHue paznenos
3aBepIlaeTcs MOBTOPUTENHHO-0000IIAIONIMMH YPOKAMHU

HopMbI 1 KPUTEPHH OLIECHUBAHMS

Ouemca VCTHBIX OTBETOB VUAIlIUXCH.

Onenka S craBuUTCI B TOM Cllydae, €CIM YYAIIMMCSA II0KAa3bIBACT BEPHOE ITIOHUMAaHHE
(GU3MUECKOil CYIIHOCTH pacCMaTpUBAEMBIX SBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpPHUH,
JTa€T TOYHOE ONpPENENICHNE U MCTOJKOBAHME OCHOBHBIX NOHSATHH M 3aKOHOB, TEOPHi, a Takke
OpaBWIbHOE oOmpeseneHne (PU3MUECKUX BEIMYMH, WX E€JUHHUIl U CIIOCOOOB H3MEPEHHS;
MPABWJIbHO BBIMOJIHAET YEPTEKHU, CXEMbl U TpapUKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY,
COIPOBOXKAACT PACCKA3 HOBBIMU IPUMEPAMHU, YMEET IIPUMEHATH 3HAHUS B HOBOW CUTYyallUH IIpU
BBITNIOJTHCHUH IIPAKTHYECKUX 33JaHUM; MOKET YCTAHABIMBATh CBA3b MEXKIY U3Y4aeMbIM U paHee
U3YYEHHBIM MaTepHaJIOM IO Kypcy (HU3UKHU, a TAKKE C MAaTEPHAJIOM YCBOCHHBIM IPU M3yYEHUHU
JIPYTHX IPEIMETOB.

Onenka 4 craBuUTCI B TOM CiIy4ae, €CIM OTBET YUYEHUKA YAOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLEHKY 5, HO 0€3 MCIOJb30BaHMsS COOCTBEHHOIO IUIaHA, HOBBIX
OpUMepoB, 0e3 MPUMEHEHUs 3HAHUN B HOBOW CHUTyalluu, 0e3 MCIIOIb30BaHMS CBS3EH C paHee
W3YYECHHBIM MAaTEpHalIOM, YCBOCHHBIM IIPH M3YYCHMM IPYIMX IPEIMETOB; €CIM yYalluics



JOITYCTHII OJTHY OIIMOKY WJIM He 00JIee TBYX HEA0YETOB U MOXKET UCIIPABUTH UX CAMOCTOSTEIHHO
WK ¢ HEOOIBIIOM MTOMOIIBIO YUUTEIS.

Ounenka 3 CTaBUTCS B TOM CcClydae, €CJIM YYaIIMHCS NPABMWIBHO TOHHMAET (PHU3UYECKYIO
CYILTHOCTh PacCMaTpUBAEMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/EIbHbIE
npoOensl B YCBOGHHM BOINPOCOB Kypca (HM3WKW; HE MPENSTCTBYET AajbHEWUIIEeMy YCBOSHHUIO
IPOrpaMMHOT0 MaTepuayia, yMeeT MPUMEHSTh MOJTY4YeHHbIE 3HAHUS MpPU PEIICHUU MPOCTHIX
3aJa4 ¢ UCIOJIB30BAHUEM TOTOBBIX (hOPMYII, HO 3aTPYAHACTCS IPU PEIICHUH 3a/1a4, TPEOYIOLIIX
npeoOpa3oBaHusl HEKOTOPBIX (HOPMYJI; JOMYCTHII HE OoJjiee OJHOW TpyOOW W OIHOW HerpyOoi
omnoOkH, He OoJiee ABYX-TPEX HErPyOBbIX HEJOUETOB.

Ouenka 2 CcTaBUTCS B TOM CJyyae, €ClIM YYallUMiCs HE OBJaJeNl OCHOBHBIMH 3HAHUAMU B
COOTBETCTBUM C TPEOOBAHUSMHU W JOMYCTUIJ OoJible OMIMOOK W HEJ0YETOB, YeM HEOOXOIMMO
IS OLICHKH 3.

Ounenka 1 craBuTCS B TOM cily4ae, €CIIM yYEHHK HE MOXKET OTBETHTh HU HAa OJWH W3
MOCTaBJICHHBIX BOIPOCOB.

OneHKa NMCLMEHHBLIX KOHTPOJILHLIX PA00T.

Ouenka 5 craButcs 3a paboTy, BBIITOJIHEHHYIO MOJHOCTHIO 0€3 OMIMOOK U HEJOYETOB.
Ounenka 4 craBuTcs 3a paboTy, BBIIIOJIHEHHYIO MTOJIHOCTBIO, HO IPU HAJIMYUM HE OoJiee OIHOMI
OIMOKHU M OJTHOTO HejoueTa, He Oosee Tpex HET0UYETOB.
Ounenka 3 craBurcs 3a pabOTy, BBHINOJHEHHYIO Ha 2/3 Bceil pabOThl MpPaBWIBHO WU TIPU
JomylieHud He Oosiee oAHOW TrpyOol omuOKku, He Ooliee TpeX HErpyObIX OIIMOOK, OIHOU
HerpyOoil OMHMOKY U TPEX HEIOYETOB, MPU HATUINH YETHIPEX-IATH HETOYCTOR.
Ouenka 2 craBuTCA 32 paboOTy, B KOTOPOH UMCIIO OMIMOOK M HEJOYETOB MPEBHICHIIO HOPMY IS
OLICHKH 3 WJIM MIPaBUJIbHO BBIIIOJIHEHO MeHee 2/3 paboThI.
Ounenka 1 craBurcs 3a pabOTy, HEBHINOJHEHHYIO COBCEM WIJIM BBINOJHEHHYIO C TPYObIMH
omuOKaMH B 3aJIaHUSX.

O1eHka J1a00paTOPHBIX PadoT.

Ounenka 5 cTaBUTCS B TOM clly4yae, €ClIM y4alluicsl BBIIOJHHMI paboOTy B MOJHOM oObeMe C
coOI0IeHMEM HEO0OXOAMMOM TIOCIEeI0BaTEIbHOCTH TPOBEACHHSI OIBITOB U HU3MEpPEHUM;
CaMOCTOSITENIbHO W pPAalMOHAJIbHO MOHTHpPYET HeoO0XxoanMoe oOOpyJIOBaHHE; BCE OIBITHI
IPOBOAMT B YCIOBHUSX M peXUMax, 00eCIeUnBaIOIUX MOJIYyYeHHE MPaBUIbHBIX PE3YJIbTaTOB U
BBIBOJIOB; cOOMIO/aeT TpeOoBaHMs MpaBMJl OE30MAaCHOTO TpyJda; B OTYETE€ MPaBUIBHO U
AaKKypaTHO BBINOJHSET BCE 3alMCH, TaONWIbl, PUCYHKH, YEpPTEXKH, TpaQUKd, BBIUYUCICHUS,
IIPABWJIBHO BBINIOJIHAET aHAJIN3 NTOTPEIIHOCTEMN.

Ounenka 4 craBUTCS B TOM Cllydae, €CJIM YYalUIiCs BBINOJHUI PabOTy B COOTBETCTBUM C
TpeOOBaHUSAMH K OLIEHKE 5, HO TOMYCTWII JIBa-TpU HeloueTa, He 6osee 0JTHON HerpyOoi ommoku
U OJTHOTO HEJJ0YeTa.

Ouenka 3 cTaBUTCS B TOM Clly4ae, €ClId yJalluics BBITOIHII pabOTy HE MOJIHOCTHIO, HO 00BEM
BBIMIOJTHEHHON YacTH TAaKOB, YTO MO3BOJIET MOJYUYUTh MIPABUIIbHBIE PE3YIbTAThl U BBIBOJIBL, €CIIH
B X0/1€ IPOBE/ICHUS ONbITa U U3MEPEHUH OBLIM JOIMYIIEHBI OIINOKH.

OuneHnka 2 cTaBUTCS B TOM Cilydae, €ClId y4Yalluicsl BBIIOIHIII pabOTy HE MOJHOCTHIO U 00BEM
BBITTOJIHEHHOM pa0OThI HE TO3BOJISIET CIIENIAaTh MPABUIIbHBIC BBIBOBI, BEIYUCIICHUS; HAOII0ACHUS
IPOBOJWINCH HENTPABUIIBHO.

Ouenka 1 ctaBUTCS B TOM Clly4yae, €ClIi yJalliiics COBCEM He BBIMOIHUI paldoTy.

Bo Bcex ciywasx oOIleHKa CHHXKAETCS, €CIU YYallMics He coOmofan TpeOOBaHWM TMpPaBHII
0e301acHoro Tpyza.

Ouenka yMeHUH peliaTh pacyeTHbIE 3a1a4H
OTMeTKa «S»:



B JIOTHYECKOM PACCYKJICHUHU U PEIICHUU HET OIMHMOOK, 3a7a4a perieHa paluoHaTbHbIM
CII0Co00OM.
OtMmeTKa «4»:
B JIOTUYECKOM PACCYKJIEHUU U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a7a4a perieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHNOOK.
OtMmeTKa «3»:
B JIOTHYECKOM PACCYKJECHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOIMYIIEeHA CYIIIECTBEHHAs OIIHOKa
B MaTeMAaTHYECKUX pacyeTax.
OTMeTKa «2»:
MMEIOTCS CYIIECTBEHHBIE OIMMOKH B JIOTHYECKOM PACCYKICHUH M B PELICHUU;
OTCYTCTBUE OTBETa Ha 3aJIaHUE.

KpuTtepun onieHnBaHus TECTOB
«5» - 80— 100%
«4» - 70 —79%
«3» -50—-69 %
«2» - meHee 50%

Ounenka TBOpUYeCKUX padoT

TBopueckas paboTa BBISBISIET CPOPMHUPOBAHHOCTH YPOBHS TPAMOTHOCTH U KOMITETEHTHOCTH
y4alierocs, ABjseTcss OCHOBHOU (hopMoOii IPOBEPKU YMEHHs YUEHUKOM MPABUIBHO U
II0CJIEZI0BATENbHO U3JIaraTh MBICIIH, IPUBJIEKATh OMOIHUTEIbHBIN CIIPABOYHBINA MaTepual,
JieNlaTh CaMOCTOSATENbHbIE BHIBO/IbI, IPOBEPSIET PEUEBYIO MOAIOTOBKY yuarerocs. Jlrobas
TBOpUeCcKasi padoTa BKJIOYAET B c€Osl TPU YaCTH: BCTYIUIEHHE, OCHOBHYIO YacCTh, 3aKJIIOYCHHE U
oopmIsieTcs B COOTBETCTBUH € €IMHBIMUA HOPMaMU U MpaBUIIaMH, IPEAbABISEMBIMH K paboTaM
Takoro ypoBHs. C IOMOIIbIO TBOPUECKOH padOThI MPOBEPSETCS: YMEHUE PACKPBIBATh TEMY;
YMEHHE HCII0JIb30BATH SI3bIKOBBIE CPEICTBA, IPEAMETHBIE TIOHATHS, B COOTBETCTBUH CO CTHIIEM,
TEMOM U 3aJ1auell BbICKa3bIBaHUs (paboThl); COOTIOIEHHUE SI3BIKOBBIX HOPM U IIPABUII
IPaBOMMCAaHUs; KaueCTBO O(hopMiIeHHs pabOThI, UCIIOJIb30BAaHHE MILTIOCTPATUBHOI'O MaTepHasa;
HIMPOTA 0XBAaTa HCTOYHUKOB U JIOMOJHUTEIbHON uTepaTypsl. Comep:kaHue TBOPUECKOM pabOThI
OLIEHUBAETCS O CIEAYIOUIMM KPUTEPHUSIM: - COOTBETCTBHE Pa0OThI yUeHHKA TeME U OCHOBHOM
MBICIIH; - ITOJIHOTA PACKPBITUS TEMA; - IPABUIIBHOCTh (PAKTUYECKOI0 MaTepuaia; -
MOCJIEI0BATENbHOCTD U3J10KeHus. [Ipy orieHke peueBoro opopMiIeHNs yUUTHIBAIOTCS: -
pa3zHooOpa3ue CI0BapHOTO ¥ IPAMMATUYECKOTO CTPOSI PEUH; - CTHIIEBOE €IUHCTBO U
BBIPA3UTENbHOCTh PEUH; - YUCIIO S3BIKOBBIX OIIMOOK M CTUIMCTHYECKUX HepoueToB. [Ipu onenke
MCTOYHUKOBEAUECKOH 0a3bl TBOPUECKON pabOThl yUUTHIBAECTCS MPABUIIbHOE O(hOpMIIEHHE
CHOCOK; COOTBETCTBHE OOIIMM HOpMaM M NpaBuiiaM Oubarorpaduu NpuMeHseMbIX HCTOYHUKOB
U CCBhUIOK Ha HUX; peaJIbHOE MCII0JIb30BaHKE B paboTe TUTEpaTyphl IPUBEACHHON B CIIMCKE
UCTOYHUKOB; IIMPOTA BPEMEHHOT0 U (PaKTHUECKOT0 0XBaTa JIOMOJHUTEIBHOMN TUTEpaTyphl;
11€J1€CO000Pa3HOCTh UCIIOIB30BAaHUS TEX WM UHBIX UCTOYHHUKOB.

OtTMeTKa “5” cTaBUTCH, €CIIU

coJiep;kaHue paboThI MOJTHOCTHIO COOTBETCTBYET TeME; (PaKTHUECKHE OMUOKH OTCYTCTBYIOT;
coJiepKaHue M3JI0)KEHHOI0 MOCIEeI0BATENIbHO; paboTa OTINYaeTCs O0raTCTBOM CIIOBaps,
TOYHOCTBIO CIIOBOYNOTPEOIEHUS; JOCTUTHYTO CMBICJIOBOE €IMHCTBO TEKCTAa, ILTIOCTPAIHii,
JIOTIOJTHUTENBHOTO MaTepuana. B pabote nomymieH 1 Hemouer B cofepkanuu; 1-2 peueBbIx
HezoueTa; ] rpaMMaTuyeckas ommoka.

OtMmeTKa “4” cTaBUTCH, €CIIN

coJiepKaHue paboThl B OCHOBHOM COOTBETCTBYET TeM€ (MMEIOTCSl HE3HAUUTEIbHbIE OTKIOHCHHUS
OT TeMbl); UMEIOTCS €AMHUYHBIC (PAKTUYECKHE HETOUHOCTH; UMEIOTCS HE3HAYNTEIbHBIE
HapyLEHUs [TOCIIeI0BATEIbHOCTH B U3JI0KEHUHU MBICIICH; UMEIOTCS OT/AEIbHbIE
HENPUHIMITHANBHBIE OIIMOKH B opopmiieHHH paboTel. B paboTe nomyckaercs He 6osee 2-x



HEJIOUETOB B COJIEpKaHUU, He Oonee 3-4 peyeBbIX HEA0UETOB, HE OoJiee 2-X TpaMMaTHIECKUX
OIINOOK.

OtMeTKa “3” cTaBUTBCS, €CIIU

B paboTe JIOMYILEHb! CYIIECTBEHHbIE OTKJIOHEHHsSI OT TeMbI; paboTa J0CTOBEpHA B INIABHOM, HO B
HEH UMEIOTCSI OT/IeNIbHBIC HAPYIICHHS MTOCIIeI0BATEIbHOCTH U3I0XKEHUS; opopmiIeHrne paboTh
HE aKKypaTHOE, €CTh IPETEH3UH K COOJII0ACHUI0 HOPM U NpaBuil 6ubnuorpaduyeckoro u
WITIOCTpAaTHBHOTO odopmiieHus. B pabore nomyckaercs He Oonee 4-X HEIOUETOB B
COJICpKAHUU, 5 pe4YeBbIX HE0YETOB, 4 rpPaMMAaTHYECKUX OLIMOKH.

Ot1MeTKa “2” cTaBUTCH, €CIIN

paboTa HE COOTBETCTBYET TEME; JOMYLIEHO MHOTO (PAKTUUYECKUX OLIMOOK; HapylleHa
MOCJIEIOBATEIBHOCTD U3JI0KEHHUS BO BCEX YACTAX PabOThI; OTCYTCTBYET CBS3b MEXy HUMH,
paboTa He COOTBETCTBYET IUIaHY; KpaiiHe OelleH CII0Bapb; HAPYIIEHO CTHIIEBOE €ANHCTBO TEKCTA;
OTMEYEHBI CEPbE3HbIC MPETEH3UH K KauecTBY 0(hopMiIeHUs paboThI. JlomymieHo 10 7 peyeBbIX U
J10 7 rpaMMaTHYeCKUX OLIMOKH.

[Tpu onieHKe TBOpUECKON pabOThl YUUTHIBAETCS CAMOCTOSTENIbHOCTD, OPUTMHAIBHOCTD
3aMblIcia paboThl, YPOBEHb €€ KOMIO3UIIMOHHOTO U CTUJIEBOIO PELIEHUs, pEUYEBOr0
oopmuenus. M30b1TOUHBIN 00beM pabOTHI HE BIHMAET HA MOBHIIIEHUE OIICHKH. Y YUTHIBAEMBIM
HOJIOKUTETBHBIM (DAKTOPOM SBIISCTCA HAIMYME PELIEH3UU Ha UCCIIEI0BATEIbCKYIO PaldoTy.

Kpurepun camoonenkun

“5” — pedeKCUBHBIN ypOBEHb yCBOEHUS MaTepuana (“mporoBapuBaHue’ €ro B yMe);
(BbInoaHMI MPaBUIIBHO U CAMOCTOSITEIBHO)

“4” — BepOaIbHBIN YPOBEHB (TOJBKO MIEPECKA3 BCIYX COCENY);

(BbInmoaHMa npaBUWIIbHO, HO AOMYCTHI HEKOTOPBIE HETOUHOCTH, OIIMOKH WM CAETAl C Ye-To
MTOMOIIIBIO)

“3” — mpeMeTHBIA ypOBEHb (MIPOroBapUBaHUE BCIYX C ONMOPOIl Ha CIIPAaBOYHUK).

(Cnenan ve Bce( MEHBIIIE TTOJIOBUHBI), CIIETIAN ¢ OIIMOKAMHU U HE CAaMOCTOSITEIIHLHO)

IlepeyeHb OIINOOK.

I. I'pyObie ommoOKn.
1. He3nanue onpeneneHnii OCHOBHBIX MOHSATHM, 3aKOHOB, IPAaBUJI, TIOJIOKEHUHN TEOPHH, popmy,
OOIIETIPUHATHIX CUMBOJIOB, 0003HaueHHs (PU3MUECKUX BEJINYMH, €IUHHUILY U3MEPEHHUS.
2. HeymMeHuHe BBIIEIATH B OTBETE TIIABHOE.
3. Heymenue npuMeHsATh 3HaHMS JUIS PEIICHUS 3a7ad U OOBSCHEHHS (PU3MUECKUX SIBICHUI;
HENPaBWJIbHO CHOPMYIUPOBAHHBIE BOIMPOCHI, 3aJaHUsl WJIM HEBEpHbIE OOBSICHEHHS XOAa HX
pellleHusl, HE3HaHHE IPUEMOB PELIEHHS 3a/lad, aHAJIOIMYHBIX pPAaHEE PELICHHBIM B KJIACCE;
OIIMOKHM, MOKAa3bIBAIOLIME HENpPaBWJIbHOE IOHMMAHHE YCIOBHS 3aJauyd WM HENpaBUJIbHOE
VCTOJIKOBAHUE PELICHMUS.
4. Heymenue yuTath U CTpOUTH TpadUKU U MPUHIUITHAIBHBIE CXEMBI
5. Heymenue moAaroToBuTh K paboOTe YCTAaHOBKY MJIHM JabopaTopHOe 00OpyAOBaHHE, MPOBECTH
OTIBIT, HEOOXO/IMMBbIE PAaCU€Thl UM HCIIOIb30BaTh MOJTYYEHHbIE TAHHBIE /IS BHIBOJIOB.
6. HeGpexHoe oTHOIIeHHE K J1a00paTOpHOMY 000PYOBAHUIO M U3MEPHUTEIBHBIM ITPHOOpaMm.
7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTEILHOTO TTpUoopa.
8. Hapymenue TpeGoBanuii paBuiI 6€30MacHOTO TPy/ia MPH BHIMOJIHEHUH SKCIIEPUMEHTA.

I1. HerpyObie ommoku.
1.Herounoctu (HopMyaupoBOK, ONpEneIeHUH, 3aKOHOB, TEOPWUM, BBI3BAHHBIX HEIOJHOTOMN
OTBCTAa OCHOBHBIX IMPU3HAKOB OIPCACIACMOr0 IMOHATHA. OH_II/IGKI/I, BBI3BAHHBIC HGCO6JHOI[CHI/ICM
YCJIOBU MPOBEACHUS OIbITA WU U3MEPEHU.



2.0mubKu B yCIOBHBIX O0O3HAYEHHUSAX HA MPUHIIUMHAIBHBIX CXEMaX, HETOYHOCTH YepPTEKEH,
rpauKoB, CXEM.
3.IIpomyck win HETOYHOE HATMCAaHNEe HAUMEHOBAHUH €TMHUI] PU3NICCKUX BEITHYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypesl
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bu6morexa LJOK
’ https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruxa > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aunamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/741bf72
Hroro no paszneny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OcHOBbI TepMOZHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK
) da3oBbIe NEPEXOabl https://m.edsoo.ru/7{41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTuKa 10 1 1 bubnuotexa [JOK



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/7{41bf72

49 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 bubmuorexa [JOK
' Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bt72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i ——— Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 06pa3oBaTeILHbIe
padoTbI padoThbI pecypeb
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTtHoe nosjie. DJIeKTpOMarHUTHasI 1 1 3 bubmumoreka [IOK
’ WHTYKITAS https://m.edsoo.ru/7141c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
71 MexaHn4ecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
) KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
2.3 Ontuia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
’ OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DIIeMEHTHI KBAHTOBOW OITHKH 6 https://m.edsoo.ru/7f41¢97¢c
bu6mmorexa [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SApO 5 Bubmiorexa LJOK

https://m.edsoo.ru/7f41c97¢c



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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 BH6H_H0TeKa LIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Eggg;ﬁ?éﬁgﬁn f41697c
Htoro no paznemny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KonuyecTBo yacos Jara DJlIeKTpoHHbIe U pPOBbIE
u/n Tema ypoka Beero Konrpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
®du3uka — HayKa 0 IpUpo/ie. Bubmiorexa LIOK

! HayHbIE METO/LbI [103HAHH ! 01.09.2025  https://m.edsoo.ru/ff0c32e2
OKpY>KaIoIllero Mupa
Ponb 1 mecTo dhusuku B

) (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAy4YHOU KapTUHBI MUDA, B 05.09.2025  https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHnndeckoe JBHKEHUE.

3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nekeHus. [lepememenue, 08.09.2025  https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE npsMONIMHENHOE 1 bubnnorexka [JOK
NIIBHOKEHHE 12.09.2025  https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnuoreka [IOK
JIBUKCHHEC 15.09.2025  https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOHOTO MaJeHUs 19.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUKEHHE. Bubmorexa [IOK

7 JIBIOKCHUE MATEPHATLHOH TOUKH 110 I 22.09.2025  https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[TpuHIMIT OTHOCUTENBHOCTH Bubmorexa [IOK

8 Pames. HHeprI AIBHPIC CHCTEMBT ! 26.09.2025  https://m.edsoo.ru/ff0c3be8
orcuyeta. [lepBbiit 3akoH HeroToHa
Macca tena. Cuna. [Ipuniun Bubnmorexa [TOK

? CYNePIO3HLIH cuil. BTop O 3aKoH ! 29.09.2025  https://m.edsoo.ru/ff0c3be8
HeroToHa /17151 MaTepuaibHON TOYKH



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

Tperuii 3akon Herotona st

bu6mmoreka [IOK

10 MaTepHaIbHBIX TOUEK 03.10.2025  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroTeHus. Cuna Buborexa [IOK

i Tikectit. leppas kocMieckas 06.10.2025  https://m.edsoo.rw/ff0c3d00
CKOpOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 10.10.2025  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment

13 TpeHust. Cuiia CONpOTUBIIEHUS IPU bubmumoreka [IOK
JNIBUKEHUU TeJIa B KUAKOCTH WA 13.10.2025 | https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOE U BpamareIbHOES

14 JBIKEHHE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MomeHT cuibl. [lnedo cuibl. 17.10.2025  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOrO Tela
NMnynbsc MmaTepuabHOM TOYKH,

15 CHCTEMbI MaTepUAIbHBIX TOUEK. bubnnoreka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEeHUs 20.10.2025  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTHBHOE TBUKEHHE
PaGota u MOIITHOCTH CHUITBL.

16 Kunernueckas sneprus bubnnoreka [JOK
MaTepuaabHOW TOUkH. Teopema 00 24.10.2025  https://m.edsoo.ru/ff0c4502
W3MEHCHUN KHHETUICCKOW YHEPTUU
[TorenimanpHas 3HEPTHS.

[ToTenuuanpHas SHEpIHs yIpyro Bubmorexa [IOK

17 ACQOPMHPOBAHHOH NIPYKUHBL. 07.11.2025  https://m.edsoo.ru/ff0c461a
[ToTenumansHas SHEpPTUs TENA
BOJIM3U TIOBEPXHOCTH 3EMITH
[TorenmmanpHbIe U
HEMOTeHIMaIbHbIE CHIIbI. CBS3b Bubmorexa [OK

18 PaOOTEI HEMOTEHIMATLHEIX CHI ¢ 10.11.2025  https://m.edsoo.ru/ff0c478¢c

M3MEHEHHEM MeXaHUYEeCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH



https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOM
SHEPTHUU Tella Ha MpUMeEpe
pacTsHKEHHS PE3HHOBOTO KT'yTa

14.11.2025

20

KouTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

17.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUKEHUE.

Auddysus

XapakTtep ABUKEHUSA U
B3aUMO/ICHCTBHSI YaCTHUI] BELLIECTBA.
Mopenu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPIBIX TEI

21.11.2025

24.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemlectBa. [locTositHHas ABoraapo

28.11.2025

24

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHue.
[IIxamna remneparyp Llenbcus

01.12.2025

25

26

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoiroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

05.12.2025

08.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH /lampToHa. ["a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH

12.12.2025

15.12.2025



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEXy TapaMeTPaMH COCTOSHHS
pa3peKEHHOTO ra3a»

I/Isonpoueccm B HACAJIbHOM ra3c€ u

bubmuoreka [JOK

29 ux rpaduyueckoe npeacTaBiICHUE 19.12.2025  https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJIUHAMHYECKON CUCTEMBI U

30 CIIOCOOBI €€ M3MECHCHUS. bu6mmoreka [IOK
KonngectBo TemioTs! u padora. 22.12.2025  https://m.edsoo.ru/ff0c5952
BuyTpennss sneprus
OJTHOATOMHOTO HJICATHHOTO Ta3a

31 Buel Terionepenauu Brommozexa IOK

26.12.2025 = https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.

3 KonnyecTBo TemoTs! npu bubnnorexa [HOK
Tertonepenaye. AnuadbaTHbIN 29.12.2025 | https://m.edsoo.ru/ff0c5¢36
porecc

33 [TepBolii 3aKOH TEPMOAMHAMUKHI U bubnnoreka [JOK
€ro MPUMEHEHHUE K U30TIpoIieccaM 12.01.2026  https://m.edsoo.ru/ff0c5efc
H TUMOCTB 1T B B

34 nggggﬂae B;)Spoﬁ I;gllcls;co bubmorexa LHOK

: 16.01.2026  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA

35 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TETUIOBOM MaIIuHbI 19.01.2026  https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ{ 23.01.2026

37 DKOJIOru4ecKue mpooIeMbl
TEII0PHEPTETUKU 28.01.2026

38 Sﬁ%i?ﬁ;‘;l;;a;’p (1())1;(31/11&1 OcHoBBI bubmorexa LHOK

' 30.01.2026  https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMIKI)

39 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK

VicnapeHue u KuneHue 02.02.2026 = https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6

AOCONIOTHAS U OTHOCUTENIbHAS

40 BJIQYKHOCTH BO3Ayxa. HacBIIIIEHHBIH bubmorexa LOK
nap AYXE. B 06.02.2026  https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminyeckue u
j | Sopissom. o BiGores 10K
p - AR 09.02.2026  https://m.edso0.ru/f0c65£0
kpuctayabsl. CoBpeMEHHbIE
MaTepuaIbl
T B LOK
et 10T TTABJICHIA. 13.02.2026  https://m.edsoo.ru/ff0c6708
CyOnumarus
43 YpaBHeHME TEIUIOBOrO Oajlanca Bubmorexa ITOK
p 16.02.2026  https://m.edsoo.ru/ff0c6820
44 51341:)?11)6(1)?1;1};&2226(;;;112 Tg\ézOBLI bubmorexa LHOK
YIAp ) 20.02.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
| o o S BuGaonsa LOK
pAL. a P 27.02.2026 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
o | Do e BuGaionsa LOK
YHPOBOZ ) 02.03.2026  https://m.edsoo.ru/ff0c6bcc
COXPaHEHHUS ANEKTPUUYECKOTO 3apsa
0| oo Toummt oo BuGorexa LIOK
’ 06.03.2026 | https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsk€HHOCTD 3JIEKTPHYECKOTO
48 nosst. [IpuHIDMN cynepno3unuu bubnnoreka [JOK
AJIEKTPUUYECKUX NoJel. JIuHuu 13.03.2026  https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
| orscmwemmetre B LOK
OJ1l. 1I0TCHIHAIT. Ta3HOC 14.03.2026 | https://m.edsoo.ru/ff0c6100

IIOTCHIINAJIOB



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOZ[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
,HI/IBJ'ICKTpI/I‘ICCKaH IIPOHUIIACMOCTD

14.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

52

53

DnekTpoéMkocTh. KoHniencatop

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIeHcaTopa. DHepTus
3apsKEHHOT0 KOHJIEHCaTopa

Jlaboparopuas pabota "M3mepenue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

16.03.2026

20.03.2026

23.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTIMPOBAILHOTO
arrmapara, CTpyiHHOro IpuHTepa.
DNeKTpocTaTUYECKas 3allluTa.
3a3emIieHue AIeKTPOpPUOOPOB

27.03.2026

55

56

57

58

DNEeKTPUYECKHUM TOK, YCIOBUSI €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa 1enu

[TocnemoBarenbpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COETMHEHUE
MpoBOAHUKOB. JIabopaTtopHas
pabota «3ydueHne CMEIIaHHOTO
COCMHEHUS PE3UCTOPOB)

Pa6ora u moutHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-JleHnna

3akon Oma 15t TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
Kopotkoe 3ambikanue.
JlaGopatopnas pabora «3mepenue
OJIC ncToyHMKa TOKA B €T0

0.5

0.5

06.04.2026

10.04.2026

13.04.2026

17.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPCHHET'O COITPOTHUBIICHUS

59

PesepBubiii ypok. KonTposbHas
pabota mo Teme
"DnekTpoauHaMuka' /
Bcepoccuiickas npoBepodHas
paborta

20.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O6o0maromuii ypok
«QNEKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DneKTpOHHas IPOBOJAUMOCTD
TBEPJBIX METAIJIOB. 3aBUCUMOCTh
COIPOTHBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

24.04.2026

27.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c&8be

62

63

64

DNEKTPUYECKHUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAs
U IpUMECHasi IPOBOANUMOCTD.
CaoiicTBa p—n-nepexoja.
[TonynpoBOTHUKOBBIE TPUOOPHI
DNeKTpUYECKUi TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
ONeKTpoIUTHYECKAs JUCCOLMALUS.
OnexTponauns

04.05.2026

08.05.2026

11.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

66

DNEeKTPUUECKU TOK B ra3ax.
CaMOCTOSTEILHBIA U
HECaMOCTOSITENILHBIN pa3psi.
Momnuawns. I1na3zma

DnexTpuueckue nprudopsl U
YCTPOKHCTBA U X MPAKTUYECKOE
npuMeHeHne. [IpaBuna TeXHUKH
6e3onacHoctu. Mtorosas
KOHTpOJIbHas paboTa.

15.05.2026

18.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c861c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KontponbHas pabora o reme
«Qnekrpocraruka. [locTossHHbBIN

bubmuorexa [JOK

67 AIEKTPUYCCKUN TOK. TOKHU B ! 22.05.2026 = https://m.edsoo.ru/ff0c8a8a
Pa3NUYHBIX Cpeaax»»
68 PezepHblit ypok. O6o0maromnmii 1 bubmumoreka [IOK
ypok o TeMam 10 kimacca 25.05.2026  https://m.edsoo.ru/ff0c8f6¢
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 00pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | ovyopyg pa3oBarteJ e
padoThI padoThI pecypcbl
[TocTosiHHBIE MATHUTHI ¥ UX

1 B3auMoOJIelcTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKIIWH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIUU
MaruauTtHoe 1nose NpoBOJHUKA C

) ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
B3anmoneiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

TOpHAas Ta «1 HU
3 Jl\:IIzSI-(I)II/::H?)I;O ?Ioﬁiiz)mayml;{y:e ) 1 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBre MarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKkoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnegoBanme nefcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO 1 bubnmnorexa [JOK
gactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNeKTpOMarHUTHAS. WHYKIIHSL.

IToTOoK BEKTOpAa MarHUTHOU

6 uHaykuuu. J/1C naaykumuu. 3aKoH 1
AIEKTPOMArHUTHOW MHTYKITHH
®Dapanes

7 JlaGoparopHas paboTa 1 1 bubnuorexa [IOK

«Hccnenosanue sIBICHUS

https://m.edsoo.ru/ff0cal 50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SHGKTPOMaFHHTHOﬁ HHIYKIIUH

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE I0JIe

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

10

11

12

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUThI,
AJIEKTPOJIBUTATENh, YCKOPUTEIH
3JIEeMEHTaPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

O6o06maromuit ypoxk «MarautHoe
nose. DIeKTPOMarHUTHAS
WHIYKIUSD)

KonTtponpsHas pabora o Teme
«MarHuTHoe 1ore.
3HCKTpOMaFHHTHa$I HHIAYKIHA»

CBo06oiHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpatieHre sHEprun

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoinebaHui rpysa
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

14

KonebarenbHblit KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIOAHHUs B MJI€ATbHOM
K0JIeOATETFHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyxaromux
KosieOaHusx. BoHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHuTHbIE KOJeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHycouJaJIbHbII IEpEMEHHBIN TOK.
MOoIIHOCTb IEPEMEHHOIO TOKA.
AMIITUTYHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKCHMUSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON IHEPTUn

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKa, TMHUH JIIEKTpoIepeaay

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPTHH.
KynbpTypa ucnonb3zoBanus
AIEKTPOIHEPTUU B MOBCEHEBHOM
JKU3HU

21

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocThb pacnpocTpaHeHUs U
JMHA BoJIHBL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI, UX

bu6mmoreka [IOK

23 CBOWCTBA  CKopoCTs. IlKasa https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBSI3U U
24 TeneBuaeHus. Pa3zButue cpeacTs
cBs3u. Paguonoxarus
75 KoHntpoinbnas padora «Konebanus u bubmuorexa [JOK
BOJTHBD) https://m.edsoo.ru/ff0cc6{8
[IpsimonrHENHOE pacpoCTpaHEHUE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toveunslit ncTOuHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
TpakeHUE CBETa. 3aKOHBI
27 OOTIfameHm CBeTa. SOCTPOGHI/IG bubmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. I[lonHoe
73 BHYTpPEHHEE OTpa’KEeHUE. bubnnoreka [JOK
[IpenenbHBIN yroi MoIHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPaKeHUS
JlaboparopHas pabota «3mepenue bubnunoreka [JOK
29
MoKa3aTeJsl MPEeIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [locTpoenue n3o0pakeHuit
30 B JIUH3E. d)opf/[yna TOHKOﬁpJII/IHBLI. bubmmorexa [IOK
https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
U300paXeHUH B IMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHnue aucnepcun
CBETa»
33 WNutepdepentius cBera. Judpakmus bubnuorexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cseta. [ludpaknuonnas pemeéTka

https://m.edsoo.ru/ff0ced22

HOHepe‘IHOCTL CBETOBBIX BOJIH.

bu6mmoreka [IOK

34 [Nonspuszanus ceeta https://m.edsoo.ru/ff0ctf02e
OnTudeckrie MpuOOPHI U YCTPOICTBA
35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMCHCHUS
I'paHuUIIB TPUMEHUMOCTH
36 KJIaCCHYECKOM MEXaHHUKH. bu6mmoreka [IOK
[ToctynaTsl crienuanbHON TEOPUN https://m.edsoo.ru/ff0ct862
OTHOCHUTEIILHOCTH
THOCUTEILHOCTD
37 OOIIHOBpeMeHHOCTI/I. 3amemieHue bubmorexa [TOK
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAIEHUE JITTHHBI
DHeprus U UMIYJbC
PEIATUBUCTCKOMN YacTullbl. CBS3b bu6mmoreka [IOK
38 .
MAacChl ¢ JHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
OHeprusi NoKos
KonTponbnas pabota «OnTuka.
39 OZHOIIZEI cneupl:anLOHoﬁ ?eopm/l Bubmiorexa IJOK
https://m.edsoo.ru/ff0ct6{0
OTHOCUTEIIbHOCTH
40 ®oronsl. Popmyia [1nanka. bubnuoreka [IOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6nuotexa LIOK
4 porospdexra. Onbrrr A. T https://m.edsoo.ru/ff0ctfc4
CroneroBa
KOHBI (pOT KTa. BHCHU
42 %Ell?llfmmgga(,)uzq;@(bemgag(g:mae ) bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porosddexra
apyienue ceera. Oneitsel [1. H.
43 JII[e6e;eB§. (;(I?IMI/I'-IOGCKoe TIEWCTBUE Bubmiorexa LJOK
https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHu4eckue ycTpoucTsa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

PaKTHYECKOE PUMEHEHHE:
dboTorsieMeHT, POTONATUHK,
coJiHeuyHast barapest, CBETOIHO/

Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
M b atoma ToMmcoHa. OnbIThI

46 Pezsggo;ﬂz HE::) p(a)iccceoﬂljmg o- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuil. [ImanerapHast Moens aToma
bubmuoreka [JOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u noraoiieHne GOTOHOB
IIPU [IEPEXO0/I€ aTOMA C OJTHOTO bubnnorexa [HOK

48 o
YPOBHS DHEPTUH HA Apyroi. Buabl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BoiHb!

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYICHHOE H3TYICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnunoreka [JOK
OTIPENIeIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO M3ITYYCHHUS
CsotictBa anbda-, 6era-, ramma-

51 u3iydeHus. BausHue
PaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DIIEKTPOHHBIN ¥ TTO3UTPOHHBIIN https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ['amma-u3nydeHue
DHeprus CBS3U HYKJIOHOB B Anpe. Bubmorexa [OK

53 Snepnsle peakunu. SAnepHblit

peakTop. [Ipobnembl, IepCreKTUBHI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

9KOJIOTHYECKUE aCIEeKTHI AIEPHOMN
SHEPreTUKHU

DneMeHTapHbIe YacTulibl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpalvK 3JIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyHIaMeHTaIbHbIE
B3auMoencTBUA. ENUHCTBO
($u3nIeCKOil KApTHHBI MUPaY

3TaHI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpuknagHOe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHUH. By
3B&3mHOTO HeOa. Co3Be3aus, IpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrokeHue. CoJIHeYHas cucTeMa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

Comnuue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/bI, X OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
MocJieI0BaTeIbHOCTH. BHYyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUU U
spoyrony CoHIa U 3BE3

Muneunsiii [Iyte — Hama
I"anaktuka. I[lonoxenue u
nxenne CoiHia B [NamakTuke.
I"anmaktuku. YE€pHbIE ABIPHI B AIpax
TaJIaKTUK

Bceenennas. Pas0Oeranue rajakThk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepermennsie npo6iaembl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMUHU

61

62

63

KoHnTposbHast pabota «71eMEeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06maromuit ypox. Ponb ¢pusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUYECKOH chepax NesTeTbHOCTH
YyeJioBeKa

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

65

O6o6mmaromuii ypok. Ponb
¢du3nveckoii Teopun B
(GOopMUPOBaHUY MTPECTABICHHH O
¢du3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
(bu3nIeCKOit KapTHHBI MUpPA B
0011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NPEJICTaBJICHUN O IPUPOJIC

66

67

68

PesepBHBIi ypok. MarHuTHOE 1oJIE.
DONEeKTpOMarHuTHas MHIAYKIIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIbHOCTH

Pesepnsrii ypok. KBantoBas (usuka.

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

10.1

10.2

10.3

10.4

JleMOHCTpUpOBAaTh Ha MpUMepax pojib U MecTo (U3MKM B
(OopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU M TE€XHOJOTHUH, B IPAKTUYECKOH NeATEIbHOCTH
JToaen

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS M3YYCHHBIX (U3NYECKUX MOIETICH:
MaTepualibHas TOYKa, MHepLUalbHas cucTeMa OTc4€Ta, abCOJIIOTHO
TBEPIOE TEJO, UICATBHBIN Ta3; MOAETH CTPOCHHUS Ta30B, KHUIKOCTCH H
TBEPABIX TE€J, TOYCUHBIH HIIEKTPUUYECKUH 3apsa — TNpU pELICHUU
¢bu3nyeckux 3a1aq

Pacnio3naBath (u3nueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISPHO-KUHETHYECKON Teopuu
CTPOGHHS BeIIecTBa U  JJCKTPOJMHAMUKH: pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE NaJeHUE
TN, JBUXXEHHME M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJIEHCTBUE Tell;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJakieHnn), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHICHCAIUs,
IUIaBJIEHUE, KpPUCTAUIM3alus, KWUIIEHWEe, BJIAXHOCTb BO3/yXa,
MOBBIIICHNUE JAaBJICHMS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMd COCTOSHUS Ta3a B H30MpOIeccax;
3JIeKTPHU3alUs TeJl, B3aUMOJIEHCTBHE 3apsii0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJIb3ys (U3HUECKHe
BEJIMYUHBI: KOOPAMHATA, IIYTh, NEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIus,
MOTEHIMaJbHasl OJHEprus, MeXaHudeckas paboTa, MexaHU4yecKas
MOIIIHOCTb; IIPYU OMUCAHUH IPABUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX O003HAUeHUS W E€AMHUIBI, HAXOAUTh
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYI0 BEIIMYUHY C APYTUMU
BEJIMYUHAMHU

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE
SBJIGHUS, MCHOJB3Yyd (U3MYECKHE BEJIMYUHBL: JaBJ€HHE Tasa,
TEMIIEpAaTypa, CpeaHsAs KUHETHYeCKas DJHEpPrus XaoTHUYECKOIo
JNBW)KEHUS MOJIEKYJ, CpPEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, paboTta Ta3a,
KO3(Q(UIUEHT TMOJEe3HOr0 JEHCTBHS TEMJIOBOIO JBUIaTeNs; IpU
OIMCaHUH IIPaBUJIBHO TPaKTOBAaTh ¢buznueckuit CMBICJI
UCHOJIb3YEMBIX BEJIMYMH, MX OOO3HA4YECHUS M EIUHMIBI, HAXOJUTh
(opMyIIBl, CBSI3BIBAIOIINE JAaHHYIO (PHU3UUECKYIO BETUUHHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
JNEKTPUYECKUE SIBICHUs (MPOILECCHI), HWCIONB3ys (hU3UYecKue




10.7

10.8

10.9

10.10

BEJINYUHBI: JJIEKTPUYECKUN  3apsn, IIEKTPUYECKOE nouie,
HanpspKEHHOCTh  ITOJIA, IOTEHIMaJ, pa3HOCTb IOTEHLMAJIOB; IIPU
OMMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYUH, WX OO0O3HAUYEHUS W EIWHUIBI;, YKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO  (PU3UYECKYI0 BEJIWYMHY C JAPYTUMHU
BEJIMYMHAMU

aHATM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SABICHHS, HCHOIb3Ys
¢u3nyeckue 3aKOHbI U MIPUHLUIIBI: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEPIHH,
3aKOH COXPaHEHMs MMITYJIbCA, IIPUHLUI CYNEPIIO3UIIANA CUJI, IPUHLIAIL
paBHONpAaBUS HMHEPLUUAIBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUs BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEell KUHETHMYECKON SHEpPruu TEIUIOBOrO JBUIKEHMSI MOJIEKYNI C
aOCOJIOTHON TeMIlepaTypoi, MEepBbI 3aKOH TEPMOAMHAMHUKHU; 3aKOH
COXPaHEHMs JJIEKTPUUYECKOro 3apsjaa, 3akoH Kysona; mpu 3Tom
pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe
BBIPAKEHHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHIMIIBI JCUCTBUS MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS MX 0€30MacHOro
WCIIOIb30BaHUSI B TIOBCETHEBHOM KU3HU

Brimoaaare OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmynaupoBaTh TMpobieMy (3amady) M TUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEATIOKEHHOTO
000py10BaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBOBI
OcyiecTBnaTh TMpsiMble U KOCBEHHBbIE HM3MEpPEeHUs (PU3NUEeCKHUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBINA CIIOCOO MU3MEpPEHUs U
WCIOJIb30BaTh U3BECTHBIE METO/IbI OIIEHKU MOTPEITHOCTEeH U3MEPEHHI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIUYMHAMH C
WCIIONB30BAaHUEM TIPSIMBIX HW3MEPEHHM; MPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl MOJYYEHHONH 3aBUCUMOCTHU
(bU3UYECKUX BEJIMYMH B BUJIE TAOIUIl U TPadUKOB, JI€TaTh BHIBOJIBI 11O
pe3yibTaTaM UCCIEI0BAHMS

10.12

10.13

CoOnromate mpaBwia  0€30MaCHOrO  TpyJda MpU  MPOBEICHHH
HCCIEIOBaHUM B  paMKax Y4eOHOTrO JKCIepUMEHTa, YydeOHo-
UCCIIeIOBATENIbCKOW U TPOEKTHOW JAEATENbHOCTH C HCIOJIb30BAHUEM
M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pemate pacuérHple 3a/mauu C SBHO 3aJlaHHOW (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3MYECKUEe 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHUSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOMACNb, BBIICIATH
¢du3nueckrue BeNMUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MPOBOJIUTH PACUETHI M OIEHUBATH PEATHbHOCTH MOTYYEHHOTO 3HAYCHUS
(bu3MUECKOI BETUIMHBI

10.14

Pemarpr  kauecTBeHHBIC  3aJauu: BBICTpAaWBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LEMOUYKY PACCYKICHHI C OMOpOil Ha H3y4eHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UUECKHE SIBICHUS

10.15

Wcnonp3oBaTh Mmpu  pelieHuu yuyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTUH JUISI TOHMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpEeTallMM W TPEJCTaBJICHUs y4eOHOW M HAy4YHO-IOMYJISIPHOM




10.16

10.17

nH(pOpMaLIUY, MOJYYEHHON U3 pa3IUYHbIX MCTOYHUKOB; KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HH()OPMAIHIO

[IpuBoAMTH TIpPUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKU, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonb3oBaTh TeopeTHdecKre 3HaHUS MO (PU3HKE B IMOBCEAHEBHOU
YKU3HHM U1 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ MpudopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, /I COXPAHCHHs 3I0POBbsl H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

10.18

11 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

PaGoTaTh B rpynmne ¢ BBIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IJJaHUpOBaTh  pabOTy  TIpyHIbl, pPALMOHAIBHO  pacHpeneisaTh
00S13aHHOCTH ¥ I[IJIAHUPOBATh JACSATENBHOCTh B HECTaHAAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJ KaXXJIOI'O W3 YYaCTHUKOB
TPYIIIBI B pellIEHHEe paccMaTpUBaeMOM mpooOIeMbl

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 06pa3oBaHus

11.1

11.2

11.3

JleMOHCTpHpOBaTh Ha TMpUMepax pojib U MecTo (U3MKM B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHMKH M TE€XHOJOTHH, B MPAKTUYECKON AEATEIbHOCTH
J0JIeH, IETI0OCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

VY4uTHIBaTh TPAaHULBI IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sepHas MOJAECIb aTOMa, HYKIIOHHAs
MOJIETIb aTOMHOTO si/ipa MPU pelIeHNH (PU3NUECKUX 3a7au

Pacnio3znaBate ¢u3nueckue siBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmkm:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOE  JEWUCTBUS  TOKa, B3aMMOJICIICTBE  MAarHuTOB,
ANIEKTPOMAarHWTHas UWHAYKLUHWSA, JEHCTBHE MAarHUTHOTO TOJds Ha
IPOBOJHUK C TOKOM U JBIXKYIIMHCSA 3apsl, 3JIEKTPOMarHuUTHBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaKeHHe,  TpeloMiieHHe, UuHTephepeHIus, Audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHS CBeTa, (OTOAIEKTpUUecKUil 3¢ dext
(poToaddekrt), cBeToBOE MAaBlIeHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas U  HCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

OnuceiBaTh  W3yYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUUYECKHUE,
MarHuTHBIE, ONTUYECKUE, FIEKTPUUECKYIO MPOBOAUMOCTh Pa3IMYHBIX
cpemn) W DJICKTPOMArHWTHBIC SBJICHHS (TIPOIECCHI), HCIIOIB3YS
¢u3nuecKkue  BENWYHMHBL:  DJJCKTPUUECKUW  3aps], CWIa  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
paszHocTh noteHnuanos, JJIC, paboTa TOKa, MHIYKIUS MAarHUTHOTO
oy, cuia Awmmepa, cuia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPTUsl 3JIEKTPUUECKOTO M MArHUTHOTO IMOJIEH, Mepuoa U YacToTra
Koje0aHuil B KojeOaTelbHOM KOHTYpE, 3aps/l U CHJia TOKa B Ipoliecce




rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kose0aHui, doxycHoe
paccTosiHuE U OINTHUYECKas CHJa JIMH3BL, IPU ONHCAHUU IPAaBUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICA HCHOJb3YEMbIX BEJIMYUH, UX
0003HAYCHHS W EIUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (QU3MYECKYIO BEJITMUHUHY C APYTUMU BETMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBbIC KBAHTOBBIC SIBJICHHS U TPOIIECCHI, UCIOIB3YS
(U3UYEeCKUue BETUYUHBI: CKOPOCTh JJIGKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPTHS W HUMIYJIbC (POTOHA, TEpUOn
moyypacmiajaa, DJHEPrus CBS3M aTOMHBIX sJIep; TPU  OINUCAHUU
MPABWJIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIUYHH,
X 00O3HAYCHHS W EAUHUIILI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
JTaHHYIO (U3WYECKYI0 BEJIHMYUHY C JPYTHMMHU BEIMYMHAMHU, BBIYUCIIATH
3HaYCHHUE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl M SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHBl M OPUHIUNBL  3akoH OMma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMApaIeIbHOTO COCIUHEHHUS TPOBOJIHUKOB,
3akoH Jkoyns — JIeHia, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAYKCHHS CBETa,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMIIYJIbCa, 3aKOH COXPaHCHHS OJJIEKTPUYCCKOrO 3apsjia, 3aKoH
COXpaHCHMsT  MaccoOBOIO  4YHCJIa, NOCTyidarel  bopa,  3akoH
paJMOAaKTUBHOTO pachaja;, MpH O3TOM pa3inyarh CIOBECHYIO
(GOpMYyITHPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBHIPAKCHUE M YCIOBHUS
(rpaHwmIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OnpenensTh HampaBl€HWE BEKTOpPa HWHIAYKIMH MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

Ctpouth ¥ ONHUCHIBAaTh HU300paKEHHE, CO3[aBAEMOE TUIOCKUM
3€pKaJIOM, TOHKOW JIMH3011

Brimoaaare OKCIICPUMCHTEI IO UCCIICIOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUH U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TMpobieMy (3amady) M TUMOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000pyn0BaHusl, MPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOBI

OCYIHCCTBJ'IHTB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/IBPI‘—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U
HUCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/1ﬁ

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIMYHMH C WCIIOJH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU HATOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buKCUpOBaTh PE3YNHTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEJTMYMH B BHJIE TaONIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI MO PE3yJIbTaTaM
HCCIEIOBaHUS

CoOmromate mpaBwiia 0€30MacCHOTO Tpylda TMPH  IPOBEIACHUH
UCCIIEIOBAaHUN B paMkKax y4eOHOTO OSKCIEpUMEHTa, YydueOHO-
HCCIIEI0BATENIbCKOM M TPOEKTHOM AESITEILHOCTH C MCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a0OpaTOPHOr0 000pyI0BaHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
I/ICHOJIB3yH (1)I/I3I/I‘IGCKI/IG 3aKOHbBI H HpI/IHI_II/IHI:I; Ha OCHOBC aHaJIn3a
yCIOBHsI  3aJaud  BBIOMpAaTh (DU3WYECKYIO MOJENb, BBIICIATH




(dbuzmveckrue BEMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pelIeHus,
IIpOBOAUTDH paC‘-IéTBI 1 OLOCHHUBATH PCAJIbHOCTD MOJIYYCHHOI'O 3HAUCHUA
(U3NYECKON BETUYHUHBI

11.14

Pewate Ka4eCTBEHHBIE 3a/1a4H: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LEMOYKY PACCYKACHUW C ONOPOW HA M3YyUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh mpu  pelieHud yueOHBIX 3aJad  COBPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJOTUH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETallMl W TPEJCTaBICHUs y4eOHOW M HAYy4YHO-IOMYJISPHOU
uHpOpMAIMY, TOTYYCHHON M3 PAa3IUYHBIX HWCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(GOPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pasiuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B
MMOBCETHEBHOM JKU3HU

11.17

[IpuBoauTH TpUMEpHl BKJIala POCCUHUCKUX U 3apyOCKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TeopeTHYeCKUEe 3HAHUS MO (DU3MKE B IOBCEAHEBHOU
YKU3HM U1 oOecrieueHrs 0€30MacHOCTH MpU OOpaIlleHHH ¢ TPUOopaMu
M TEXHHYECKUMHU YyCTPOWCTBAMH, JMJII COXPAHCHHS 3J0POBbSI H
COOJIIOICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  pPacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JIESATENbHOCTH B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXJIOr0 W3 YYaCTHHUKOB
IPYIIBI B PELIEHUE paccMaTpUBaeMoil poOIeMsl



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Koxa
pasaeia

Koa nposepsiemoro

3JIEMCEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

2.1

OU3NKA 1 METO/JbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

2.1.1

®uzuka — Hayka o npupoae. Hayunbie
METObI MMO3HAHUS OKpYXkaroiero Mupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Tpollecce
MMO3HAHUS TIPUPOJIBL. DKCIIEPUMEHT B (Pr3UKe

MopnenupoBanue (U3UYECKUX SBICHUH H
npoueccoB. Hayunsie runores3sl. Pusndeckue
3aKOHbl U TEOpUU. ['paHUIIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunnun
cootBeTcTBUs. Poinp u Mecto ¢Gusmku B
(dhopMupOBaHHH COBPEMEHHOM HAay4YHOH
KapTHUHBI Mupa, B PaKTUYECKON
NEeITEeIbHOCTH JII0ICH

MEXAHUKA

##HPartH#KMTHEMATUKA

Mexannueckoe nBukeHUE. OTHOCUTENBHOCTD
MEXaHMYECKOro BMkeHus. Cucrema oTcuéra.
Tpaexropus

Ilepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUalIbHON TOYKH, UX NPOEKIMH Ha OCH
CHUCTEMBI KOOpJUHAT. Crnoxenune
MIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTHU KOOPJMHAT, CKOpOCTH,
YCKOpEHMUS, IIyTH 51 IepeMenieHUs
MaTepuaIbHOU TOYKH OT BPEMEHHU

CBoOoaHOe najieHne. Y CKopeHue cBoOOOTHOTO
MaIeHus

KpuBonnueliHoe nBWxeHne. PaBHOMepHOE
IBUKEHME  MaTepUaJbHOM  TOYKM IO
OKPYKHOCTH. YTJOBasi CKOpPOCTb, JMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.
IIeHTpOCTPEMUTENBHOE YCKOPEHHE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
ABWIKCHUC CHApAOO0B, HCHHLBIC W PCMCHHBIC
nepenavyu

[IpakTrueckue paboTHI. N3smepenne
MIHOBEHHOM CKOpOCTH. HccnenoBanue




COOTHOIIEHUSI MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM 33  IIOCJIEOBAaTEIbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JNBIKEHUU C HAYaJbHOM CKOPOCTBIO, PaBHOU
Hymt0. M3yuenue NBUKEHUS 1IapUKa B BA3KOM
KUJIKOCTU.  VI3ydueHue  JBWKEHUS — Tela,
OpOILIEHHOTO TOPU30HTAIBHO

2.2

23

##HPari## IMHAMUKA

2.2.1

[Tpunimn OTHOCUTEIBbHOCTHU Tamuies.
IlepBbii 3akoH Hbrorona. MHepruanbHbie
CHUCTEMBI OTCUETa

222

223

Macca tena. Cuna. [IpuHuun cynepno3uiuu
CHII

Bropoii 3akoH HproToHa 11 MarepualbHOU
TOYKM B HWHEPLUAIBHONW CUCTEME OTCYETA
(UCO). Tperuir 3akon Hplorona s
MaTEpUaIbHBIX TOYEK

224

3akoH BCeMHUPHOTo TsAroTeHus. Cuma TSKECTH.
[TepBas kocMHuUeckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHuUs
CKOJBXKEHUSI U  CHJIa TPEHUS  TOKOA.
Koaddunment tpenus. Cuna conpoTUBICHUS
TIPU ABUKEHUU TeJla B )KUJIKOCTH WIIH Tase

[MocTynarensHOe W BpaIIaTeIbHOE JBIKCHUE
abCoJIIOTHO TBEPJOTO Tea

2.2.8

MOMEHT CHUJIBI OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunsl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue  yCTpOMCTBA:  MOJIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
JNENUCTBUEM HECKOJBKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOLIUX
B JehopMUPYEMOIl TpPYKHHE U PE3UHOBOM
oOpasme, OT BEIWYUHBI UX JAepopMaliuu.
HccnenoBanue yciioBUl paBHOBECHS TBEPAOIO
TeJa, IMEIOIIEr0 OCh BPAILCHUS

##HPartH###3AKOHBI COXPAHEHU A B MEXAHUKE

NMnynsc mMarepranbHONM TOYKH, CHCTEMBI

23.1 MaTepUaabHBIX ToueK. MMmynbc cuiasl u
M3MEHEHNE UMITyJIbCa Tella

232 3akoH coxpaHeHus wumnyisca B HCO.
PeaktuBHOE NBHXKEHUE

233 PaGora cunbl

234 MomHoCTh CHITBI




3.1

235

2.3.6

Kunernueckas sHeprus MarepuaibHOM TOYKH.
TeopeMa 0 KHHETUYECKOW SHEPTUH

ITorenunaneHas 5sHeprus. I[loreHnmanbHas
JHEeprus yIpyro Jne(pOopMHUPOBAHHON
npyxuHbsl. IloTeHuumanbHas dSHeprus Tena
BOJIM3M IOBEPXHOCTHU 3eMJIU

2.3.7

IloTeHuuanbHble U HEMOTEHUHMAILHBIE CHIIBL.
CBsi3b  paboThl HEMOTEHIMAIBHBIX CHJI C
H3MEHEHHEM MeXaHUIECKOH SHEPTUH
CHCTEMBI TEI. 3aKkoH COXpaHEHUs
MEXaHWYECKON IHEPTUN

2.3.8

anyrne " HCYIIPYTHUEC CTOJIKHOBCHUS

239

2.3.10

TexHnuyeckue ycTponcTBa: IBHKEHHUE PAaKET,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckne pabotel. M3ydenue cBszu
CKOpOCTEH Ten Tpu HEYHpyrom yaape.
UccnenoBanne cBs3u  paboOThl  CHIIBI €
W3MCHCHHEM MEXaHWYECKOM SHEePTUH Tela

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
#iH#HPar###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoBHbIE MI0JIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHH. bpoyHoBckoe
neuxenue. Iudgysusa. Xapakrep ABMKEHUS U
B3aMMOJICICTBHS YaCTHI] BEILIECTBA

Mogenu CTpoeHHsT Ta30B, XKUIAKOCTEU U
TBEPABIX TeI W  OOBSCHEHHE CBOMCTB
BEIIleCTBa HA OCHOBE ATUX MoJelei

Macca wMonekyn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [Ilkama temneparyp Llenscus

Mopnens  umeanpHOoro  rasza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHH HICATTLHOTO Ta3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKON HPHEPruu TEIIOBOTO JBUKEHUS
gacTull ra3a. [lIkama remneparyp KenpBuna
VpaBuenue Kimaneiipona — MeHneneesa.
3akoH /lanbTOHA

I"azoBbIe 3akoHBI. M30mpo1IeCCHl B UAEaTLHOM
rase ¢ IOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA:
M30TEepMa, U30X0pa, n300apa

Texuuueckue YCTPOMCTBA: TEPMOMETP,
OGapomerp

3.1.10

[Ipaktuyeckne paboTsl. M3MepeHue Macchbl
BO3/yXa B KJacCHOM komHate. MccnenoBanue
3aBUCHMOCTH MEX]ly IapaMeTpaMH COCTOSIHUS




pa3pex)eHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMMKU

3.2.1

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsl TEPMOJAMHAMHYECKOM CHUCTEMBI U
CrocoObI €€ N3MEHEHUS

322

323

KonnuectBo Temnotel u pabora. BuyTpenuss
SHEPrusl OJHOATOMHOIO UJEAJIBHOTO Ta3a

Buabl Termnonepenayu: TEMJIONPOBOAHOCTD,
KOHBEKIIMS, U3JydeHHue. TeruioéMKoCcTh Tena.
VaenbHas TEIIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIIoNepeade

3.24

IIepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHeHnne
IIEPBOTO 3aKOHa  TEPMOJIUHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIPETAIIS
paboThI Ta3a

3.2.5

TennoBeie Mamwuubl. [IpuHIUNBI AeWicTBUA
TEIUIOBBIX MammH. [IpeobpazoBanus sHEPrUH
B TemwioBblX MammHax. KoaddumueHt
none3noro  geicreus  (manee —  KIIM)
teruioBoi MammuHbl. [{ukin Kapuo u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOIMHAMHKH.
HeobOpatumocTs  mporieccoB B NPHUPOJE.
TennoBble  nBUTATENH. DKoornyeckue
POOJIEMBI TETIIO3HEPTETUKH

Texnuueckune YCTPOMCTBA: JBUTaTeIIb
BHYTPEHHETO Cropasus, OBITOBOI
XOJIOAWIBHUK, KOHAULMOHED

[IpakTuueckue padotsl. 3mepenue ynenbHOM
TEMI0EMKOCTH

33

###Part## AI'PEIATHBIE COCTOSAHUA BEHHLIECBA. ®A30BbIE

ITEPEXO/bI

3.3.1

332

[TapooOpazoBanue u koHaeHcanus. Vcnapenue
u KHUIICHHE. V nempHas TemnoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMITEPATYPHI
KHUIICHHUS OT OJAaBJICHUA

AOCONIOTHAS M OTHOCHUTENIbHAs BJIAXKHOCTb
Bo3ayxa. HacelmeHHslil nap

333

334

TBépmoe  Teno. Kpucrannuueckue  u
amopdHbIe Tenma. AHH30TPONHS  CBOKMCTB
KpUCTAJIJIOB. Kunkne KpHUCTAJLJIBL.
CoBpeMeHHbIE MaTEpHAIIBI

[lnaBnenue u Kpuctauzanus. Y AelabHas
TerutoTa masieHus. Cyonumanus

335

VYpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP U
IICUXpomMeTp, KaJIOpuMETp, TEXHOJIOTUU
MOJIy4YE€HHUsI COBPEMEHHBIX MaTepHalioB, B TOM
YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHHN




4.1

4.2

3.3.7

4.1.1

[IpakTrueckue paboTHI. Nsmepenne
BJIQ)KHOCTH BO3/1yXa

SJIEKTPOAMMTHAMUKA

###HPar#t##IJIEKTPOCTATUKA

Onektpuzanys Ten. DNeKTpudeckui 3apsi. Ba
BHJIA DJIEKTPHYECKHX 3apsiI0B

4.1.2
4.13

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJTYIIPOBOTHUKHU

3aKoH COXpPAHCHUA JICKTPHUICCKOI'0 3apiaaa

4.14

B3aumoneiictBue 3apsanoB. 3akon Kynona

OneKTpuyeckoe  IoJe. Hanpsok€HHOCTD
3JIEKTPUYECKOIO OJIAL. [IpuHnnn
cynepno3uuuu. JIuHMM ~ HanpsKEHHOCTH
JNEKTPUYECKOTO ITOJIS

PaGora cwmim  3IEKTPOCTATHYECKOTO  IOJIS.
Ilorennuan. Pa3HocTh HOTEHIINAIOB

[IpoBOAHMKK M JUAJNEKTPUKH B MOCTOSHHOM
JeKTpUuyYeckoM  mosie.  Jluanekrpuyeckas
MIPOHHUIIAEMOCTh

4.1.8

DNEeKTPOEMKOCTb. Konaencarop.
OnEeKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCcaTopa

TexHudyeckue  yCTpOMCTBA:  3JIEKTPOCKOIL,
JNMEKTPOMETP, AIIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

IIpaxkTrueckue paboTHI. N3mepenne
JNEKTPOEMKOCTH KOHIECHCATOPa

HHPar###TIOCTOSIHHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CYIICCTBOBAHUA IHOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku toka. Cuna
Toka. [locTostHHBIN TOK

422 Hanpspokenne. 3akon Oma 17151 yyacTka LeTH

493 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETBHOE
COINIPOTHBIICHHUE BEILIECTBA

404 [locnenosarensHoOE, napajieJbHOeE,
CMEIlIaHHOE COeMHEHNE TPOBOIHUKOB

425 Pabota anexTpudeckoro Toka. 3akoH Jlxoyms
— Jlenna

4.2.6 MoMHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — I/C) u

407 BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKA.
3akon Oma iIs 1OJAHOM  (3aMKHYTOM)
AJIEKTpUYEeCcKOM 1enu. KopoTkoe 3aMmbIkaHne

498 OneKTpoHHas MIPOBOIUMOCTD TBEPBIX

MCETAJIJIOB. 3aBHCHUMOCTh COIIPOTUBJICHUA




11 KJIIACC

Kona
pasaeia

429

METaJJIOB oT TeMIepaTyphl.
CBepXIpoOBOIUMOCTh
OnekTpuueckuid TOK B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOOCTBEeHHAsI U TPUMECHAS
MPOBOJIUMOCTb TOJYNPOBOAHUKOB. (CBOMCTBa
p-n nepexoza. [loaynpoBoJHUKOBBIE TPHUOOPHI

4.2.11

DJIEKTPUYECKUH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLALUS.
DIIEKTPOJIN3

4.2.12

4.2.13

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOSITeIbHBIE U HECaMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO
paspsaa. Monaus. [1nazma

Texnuueckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pPEOCTaT, MCTOYHMKH  TOKa,
3JEKTpOHArpeBaTebHbIC npuOopHI,
AJEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPHI U (doTope3nucTopsl,
MOJIYIIPOBOIHUKOBBIH JIMOJ, TallbBaHUKA

4.2.14

Koanposepsiemoro

3JIEMCHTA

[IpakTnueckue paboTHI. Nzyuenue
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.
N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHero comnpotusieHus. Habmonenue
NEKTPOJIN3A

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

##HHPartH#M AT HUTHOE [10OJIE. 9JIEKTPOMATHUTHAA UHAYKIUA

43.1

IlocTtosnnple MarHuTbl. B3aumopaeiicTBHe
MOCTOSIHHBIX MarHuTOB

432

MarnutHoe mosne. Bextop MarHuTHOU
uHAyKuu.  [IpuHIMn — cyneprno3uinuu.
Jlunum marnutHOM wuWHAYKIuu. Kaptuna
JUHUMA  MAarHuTHOM  MHAYKIUHU  TOJIA
MOCTOSSHHBIX MarHUTOB

433

MarnutHoe 1oJIE NPOBOAHUKA C TOKOM.
Kaptuna nuHMI 1O JUIMHHOTO MNPSIMOTO
MIPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KAaTymIKH C TOKOM. OmbIT
Opcrena. BzanmoaeiicTBue IpOBOJIHUKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE




Cuna JlopeHiia, €€ MOJyJib U HalpaBJIECHUE.
JIBr>kKeHue  3apspDKEHHOM — 4acTULbl B

4.3.5
OJIHOPOJHOM MarHuTHOM 1one. Pabota
cuibl JIopeHna

4.3.6 SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKIIUH

438 O/1C nnaykuuu. 3aKoH 3J1EKTPOMarHUTHOM
unaykiuu dapanes
BuxpeBoe nsnexkrpuueckoe mone. IJC

43.9 WHIYKIIAA B TIPOBOJHUKE, IBUKYIIIEMCS
MOCTYNaTebHO B OJJHOPOIHOM MarHUTHOM
oJie

4.3.10 [IpaBuo Jlenna

43.11 NunykTuBHOCTD. SIBIEHHE CAMOMHIYKIUU.
O/1C camouHIyKIIMU

43.12 DHeprusi MarHUTHOTO TIOJIsI KAaTYIIKH C
TOKOM

4.3.13 DNEKTPOMArHUTHOE I10JIe
TexHuyeckue  yCTpOWCTBA:  IMOCTOSIHHBIE

43.14 MAarHUTHI, AJIEKTPOMATHUTBHI,
3NEKTPOABUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTuueckue paboThL. N3yuenue
MarHMTHOTO TIOJISI KATyIIKH C TOKOM.

4.3.15 HccnenoBanue AEUCTBUSA  IOCTOSTHHOIO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBJICHUSI SJIEKTPOMArHUTHON MHIYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

##HHPar#MEX AHUYECKHUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpnas  cuctema. CBOOOIHBIE
konebanus. [apMoHuMueckune KoseOaHwus.
Ilepuon, uacrtora, ammmutyaa u (asa
KoneOaHuii

[IpyxxuHHBIH MasTHHK. MaTemMaTH4yecKni
MasiTHUK

YpaBHeHHE TapMOHHMYECKHUX KOJIEOAHUIA.
Kunemarnueckoe u IUHAMHYECKOE
OIMCAaHMUE KOJeOATEILHOIO IBUKCHHUS
[IpeBpamenue SHEPIruu pu
rapMOHHUYECKHUX KOJICOaHMSIX. CBs3b
AMILTATYJIbI KOJIeOaHui UCXOIHOU
BEJIMYUHBI C aMIUIMTyJIaMH KojieOaHUil eé
CKOPOCTHU U YCKOPEHUS

Konebatenpubiii  koHTYp.  CBOOOIHBIC
OJICKTPOMArHUTHBIC KOHGGaHI/ISI B
UACaTbHOM  KOJICOATEIIbHOM  KOHTYpE.
Amnanmorus MCKAY MCEXaHUYCCKUMU n




52

JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.
®opmyna Tomcona

3aKoH COXpaHCHUA DHCPIrUH B HACAJIBHOM
Kos1e0aTeIbHOM KOHTYpe

BbIHyX/1eHHBIE MEXaHUUYECKUE KoJaeOaHMs.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMarHuTHbIE
KoJIeOaHus.

Ilepemennbii  TOkK.  CHHYycOUJaJIbHBII
MEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOI0 TOKA.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUYEHUE
CUJIBI TOKA U HAIIPSDKEHUS

5.1.10

Tpancpopmarop. IIpousBoacTso, nepenaya
U MOTpeOJCHNUEe 3JIEKTPUUECKOW 3HEpruM.
DKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPIUH. Kynesrypa
UCIOJIb30BAHUS AJIEKTPO3HEPTUU B
MIOBCETHEBHOM JKU3HU

5.1.11

Texuuueckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JIMHUU
3JIEKTpoIiepeIay

5.1.12

IIpaktuueckue pabotel. HccnenoBanue
3aBUCHMOCTH IEpHoJa MajbIX KosieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENU U3 IOCIEAOBATEIIBHO COEIUHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOpa

##HPart#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHHUss ¥ JJIMHA  BOJIHBI.
[Tonepeunble U TPOOJILHBIE BOJIHBI

522

###Par### Nnrepbepentius u audpakims
MEXaHHYECKUX BOJH

523

524

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKka

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CJIOBUSA
W3JYy4YECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenrtanus BexktopoB E, B u v
B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

525

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpaXeHHUE, NPEIOMJICHUE, MOJSIPU3ANNS,
mudpakuusi, uHTepdepenuus. CKOpocTb
JIEKTPOMArHUTHBIX BOJH

526

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY




5.2.7

[IpyHIUOBI PagMOCBI3U U TEJIEBUJICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE
3arps3HEHUE OKpYXKarolei cpeibl

5.2.8

TexHU4ecKue YCTPOWCTBA: MY3BIKAIbHBIC
WHCTPYMEHTBHI, YIIbTPa3BYKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, PaaONPUEMHHUK, TEJIEeBU30pP,
anTeHHa, tenedon, CBU-neup

53

H#HHHParfH#H#OIITUKA

5.3.1

532

533

[IpsiMonuHeiHOE pacmpocTpaHEHUE CBeTa
B OJIHOPOJIHOM cpexe. Jlyu ceeTa
OtpaxeHue cBera. 3aKOHBl OTPAKEHUS
cBeta. [loctpoenne M300pakeHuii B TIOCKOM
3epKajie

[penomrenne cBeta. 3akOHBI TMPETOMIICHUS
CBeTa. AOCOIIOTHBIH MOKa3aTelb
MIPEIOMIICHUS

534

Iomnoe BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbIl yros IMOJHOTO BHYTPEHHEIO
OTpaKECHHUSI

535

5.3.6

5.3.7

Hucnepcuss  cBera. CHOXHBIA  COCTaB
Oenoro ceera. L{Bet

Coluparoniiue M pPacCeMBAIONINE JIUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOsSHUE H
ONTHYECKas  CHWJa  TOHKOW  JIMH3BL
[TocTpoenne n3o00paxkeHnii B COOUPArOIINX
U paccewBaromux JuH3aX. Dopmyna
TOHKOW JMH3bl. YBEIUYEHHUE, 1aBaeMoe
JIMH301

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON
ONTHUKH

5.3.8

539

5.3.10

HNurepdepentius  cBera.  KorepeHTHbIC
HWCTOYHHKHU. Ycnosus HaOII0IeHUS
MaKCUMYMOB " MHUHUMYMOB B
UHTEPPEPEHIITMOHHON KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UICTOYHHUKOB
Hudpakuus  cBera.  udpakuuoHHas
pemérka. YciaoBue HaOIIOACHHS TIaBHBIX
MaKCUMYMOB npu naJieHun
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIMOHHYIO PEHIETKY

[Tonapuzanus ceera

5.3.11

TexHuueckue yCTpPOMCTBA: OYKH, JIyna,
¢doroanmapar, NPOESKUUOHHBIM ammapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAsI
OITHKA, T(ppaKIuOHHAS pemeérka,
TIOJIIPOU T

53.12

[IpakTrueckue paboTHI. H3mepenne




nmokaszarens mpenomiieHus. MccnemoBanue
CBOWCTB  W300paXeHWid B  JIMH3AX.
HabmroneHue nucnepcuu cBeta

7.1

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['panuIbl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. [TocTynaret TEOpPUHU
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJYJsi CKOPOCTHM CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM U COKpaIlEHUe
JUINHBI

6.3

DHeprus U UMMIyJIbC CBOOOIHOM YaCTHIIbI

6.4

CBs13p Macchl € JHEpPrued M UMIYJIbCOM
CBOOOJHOM YaCTHIBl. OHEPIrUs IOKOS
CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

#i#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonHbl. Popmyia [Inanka cBsi3u 3HEPrun
¢boToHAa C ero 4YactoToil. OHeprus u
uMIyibC (HOTOHA

OTtkpeiTHe U uccnenaoBanue Gortodddekra.
Omeitet A CroneroBa.  3aKOHBI
dboTorddexra

YpaBHeHue DOHHIITENHA s
dboTorddexra. «Kpacnas TpaHHIIa

dotorddexra

7.1.4

JaBnenue ceera. OnbiTel [1.H. JIebeneBa

7.1.5

XUMHUYECKOE IEIICTBUE CBETA

7.1.6

TexHuyeckue ycTpoicTBa: (HOTOIIEMEHT,
(dboTomaryuk, COJIHEYHas Oarapes,
CBETOIUO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monpens atroma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHuio CTPOCHUS
aroMma. [ImanerapHas Mmozens aroma

7.2.2

[Toctynatet Bbopa. N3nyuenne "
noryiomeHue (GOTOHOB TpU  Mepexoje
aToMa C OJHOTO YpOBHS OJHEPIMM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHER
YHEPrUy aToMa BOJOpOAa

723

BomnHoBEIe cBoiicTBa 4yacTull. BoOJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3Mm.  Jludpakmus dIEKTPOHOB  Ha
KpUcTaJiax

7.2.4

CHooHTaHHOE U BBIHYXKICHHOC H3JIYUCHHUC.
YCeTpoicTBO M MPUHITUTT PaOOTHI J1azepa




7.3

TexHuueckue yCTpOMCTBA: CHEKTpalbHbIN

7.2.5 aHaJIn3 (CIEKTPOCKOII), Jia3ep, KBAaHTOBBIM
KOMIIBIOTEP
776 HpaK}“I/I‘IeCKI/Ie pabotel.  HaOmonenue
JMHEHYATOro CIEKTpa
ATOMHOE A1PO
731 Meroasl HaOMOAEHUS U  PErUCTPALUU

OJIEMCHTAPHBIX YaCTHUI]

OTkpbiTHE  paguoOaKTUBHOCTU.  OIBITHI
Pesepdopna mo omnpexmeneHuro cocraBa
7.3.2 pamumoakTUBHOrO  M3nydeHus. (CBolicTBa
anb(da-, OeTa-, TaMMa-m3rydeHus. BimsHue
pPaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI

OTkpplTUE  OPOTOHAa U HEUTpOHA.
Hyxnonnas monens sinpa I'eiizenbepra —
WBanenko. 3apsn sinpa. MaccoBoe 4mciio
siapa. M30Tormbl

7.3.3

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3IIy4yeHue. 3aKOH  paJAMOAKTUBHOIO
pacnana

7.3.4

OHeprus CBS3M HYKJIOHOB B  sJIpe.

3.5
/ Snepuble cunbl. Jledekt Maccsl siipa

Snepuble peakuuu. JleleHWe M CHHTE3
Anep

SnepHsiii peaxrop. TepmosinepHbIil
cuHre3. [IpoGneMbl ¥  HEPCHEKTHBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYecKue
aCIEKThI SAEPHOU DHEPIETUKHU

7.3.6

7.3.7

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 [IO3UTPOHA. dyH1aMEHTAIIbHbBIE
B3aMMOJEHCTBHUSI

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
7.3.9 Kamepa Bunbcona, snepHbIi peakTop,
aToMHasi 6omba

[Mpaktnueckne pabotel. HccnemoBanue
7.3.10 TPEKOB YacTHI] (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UNKN
Bun 3Bé3mnoro neba. CosBesnus, spKue

8.1 N
3BC3bl, IIJIAHCTHI, UX BUIUMOC JIBUKCHUC

Conneunas cumcrema. IlmaHersl 3eMHOI
TPYIIIIBIL. IInaHeTBI-TUTaHThI n 150:¢
CIyTHUKH, KapJIMKOBBIC IJIaHEThI. MaJbie
Tena COJTHEYHOM CHCTEMBI

8.2

Comane, ¢orochepa u  armocdepa.

8.3
CoJiHeuHast aKTUBHOCTD




8.4

Ucrounuk sHeprun CoJiHIAa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIE XaPAKTCPUCTUKH:
Macca, CBETUMOCTb, PaJUyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jmarpamma
«CTEKTPATbHBIA  KJIACC — CBETUMOCTB.
3Bé3npI  IVIABHOH  MOCIEAOBATENBHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» IS
3BE3]1 INIABHOM MOCIEA0BATEILHOCTH

8.6

8.7

#H##Par##HBayTpenHee cTpoeHue  3BE3L.
CoBpemeHHbIE IIPEICTaBIICHUS 0
npoucxoxkaeHnn u spomouuu ConHua u
3BE3/1. DTAIlbl )KU3HU 3BE3]T

Mneunsii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacupenenenue 3BE3N, rasa W [BUIH.
Ilonoxxenne un pBuxenue ConHua B
lanaktuke. Ilmockas wu  cdepudeckas
noacucremsl ['anakTuku

8.8

Tumer ramakTtuk. Pagumoramaktuku U
KBazaphbl. UEpHBIE ABIPHI B SIpax TAIaKTUK

8.9

Bcenennas.  Pacmmupenue  BceneHHOM.
3akoHn Xab6na. Pasz0eranue rajakTuk.
Bospact u pammyc Bcenennou, teopus
bonpmoro B3pelBa. Mogens «ropsuen
Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmtabHass ~ cTpykTypa  Bceenennoil.
Meraranaktuka. Hepeménnsle mpoOnembl
aCTPOHOMHUU



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®usuka, 10 xnace/ Msakumes I'.41., ByxoBues b.b., Corckuii H.H. nmox penakmueii
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBemienmey

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

VYueonuk I'.5. Makumes, b.b. byxosues, H.H. Corckuii «®u3uka 10 kimacc: yueOHUK st
00111€00pa30BaTENBbHBIX YUPESKICHUN: 0a30BbIi U MPOPHUIBHBINA YPOBHIY, M.
«IIpocBemieHue»,

. Auapromeukun C.M., CinyxaeBckuii A.C. "KoHcTpykTop" caMOCTOSTENbHBIX U KOHTPOJIbHBIX
pabot. ®usuka. 10-11 kmaccer. M.: «IIpocsemenne». 2010 . 191 c.

. I'pomueBa O.W. Temarnueckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE pabOTHI 110 pu3uke. 10
KJ1acc.

M.: «Ox3amen». . 'pomueBa O.1. Coopuuk 3amad o ¢pusuke. 10-11 kmacebr. M.: «Dx3amen».
2015 . 208 c.

HIwoB B.®. ®usuka. 10-11 knaccer. [loypounoe muiianupoBanue K y4eOHUKY -

Msxuwmesal .S.,byxosuesa b.b. u ap. M.: «IIpocsenienuey. .

. PermkeBny ALT1. @usuka. 3agaunuk. 10-11 kimacesl. M.: «JIpoday..

. I'pomueBa O.U1. Temaruyeckre KOHTPOJIbHBIE U CAMOCTOSTENIbHBIE pabOThI IO (usuke. 11
KJ1acc.

M.: «Ok3ameH

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCHI U PECYPCbl CETU UHTEPHET
. www.uchportal.ru -yunrensckuii mopran 2. http://markx.narod.ru/pic/ - pusuka B mkoie.

3. http://festival.lseptember.ru/articles/ - ¢hecTUBaND MeIArOTHUSCKUX HICH

«OTKpBITHIH ypok». 4. http://www.fizika.ru/ - caliT 1uig yunrenei GU3MKM U UX YIEHUKOB. 5.
http :// school - collection . edu . ru / - equnas xoymeknus L{OPog. 6. http://www.physics.ru/ -
MaTepHabl o (QU3HKe.



KonTtpoubsHnas pabora Nel T Kunemaruka. /lunamuka. 3aKoHbI COXpaHEeHHUs B
MeXaHHKe
Ha3nauenue KOHTpOJIbHON pabOThI: OLIEHUTH YPOBEHb OcBOeHUS yuamuMucs 10 kimacca
conepxanus TeMbl Kunematuka. /luHaMuka. 3aKOHbI COXpaHEHUS! B MEXaHUKE
«CopepxaHue KOHTPOJIbHBIX U3MEPUTEIbHBIX 3aJaHUN ONPENEIIAETCS COJIEPKaHUEM
paboueil nporpammsl o TeMe «KunemaTuka. JluHamuka. 3aKOHbI COXPAaHEHUS B MEXaHUKE

» y4eOHOro mpeameTa «pu3nKa», a TaKkKe COASPKAHUEM TeMbI «3aKOHBI COXPAaHEHHUS.
Mexannueckue KojaeOaHus ¥ BOJHBL. » ydeOHHMKa JUIs 00111e00pa30BaTeIbHbIX YUPEKIACHUI 1T
Mskumes I'.5., Byxosues b.b., Corckuit H.H. mon penakuueii [TapdentbeBoit H.A.

A.l. Ilouemy npu paBHOMEPHOM JIBUKEHUU M0€3/1a IIAPUK TOKOUTCS OTHOCUTEIBHO
IJIaIKOTO CTOJIA B KyTle BaroHa?

1) Ha Hero He AEWCTBYIOT HUKAKUE CUJIBI

2) Bce CHJIbI CKOMIIEHCHPOBAHBI

3) OTCYTCTBYET Cujia TPEHUS

4) Ha Hero JIeicTByeT paBHOAEUCTBYIOLIAsl CUIIA, HAIIPaBJIEHHAsI B CTOPOHY JIBM)KEHUS
BaroHa

A.2. Kakyo cuily Hago HpHIOXKHUTh K Teny Maccoi 200 r, 4ToObI OHO IBUTAIOCH

¢ yckopenueM 1,5 m/c ?

1) 0,1 H 2) 0,2H 3) 0,3H 4) 0,4 H

A.3. Yemy paBHO OTHOLIEHHE CUJIbI TPABUTALMOHHOIO B3aUMOAECUCTBUS, JEMCTBYIOLIEH CO
cropoHs! JIyHbI Ha 3eMITi0, K CHJI€ TPAaBUTALMOHHOTO B3aUMOJICHCTBHUS, AEHCTBYIOLIEH CO
croponsl 3emin Ha JIyny. Eciau macca 3emnu B 81 pas Oosbiie macchl JIyHbI?

1) 1/81 2) 1 3) 1/9 4) 81

A.4. KakoBa kuHetnyeckas s3Heprust aromoOusst maccoit 1000 kr, ABMXKYIIETrocs co
CKOpocThio 36 km/u?

1) 36:10° I 2) 648-10° Ik 3) 10* Jix 4) 5-10* JIx
A.5. Kakyro MOIIHOCTh pa3BHBAeT ABUTaTeIh aBToMoouis mpu cuie taru 1000 H, eciu
aBTOMOOWIIb JBUKETCS PABHOMEPHO CO CKOpocThio 20 M/c?

1) 10 kBt 2) 20 kBt 3) 40 kBt 4) 30 kBt
YACTDH 2

B.1. YcraHoBuTe COOTBETCTBHE MEXAY (PU3MUECKUMH BEIMUYMHAMM U €IUHMIIAMH,
B KOTOPBIX OHU U3MEPSIIOTCS.

Du3nyuecKue BeITMUNHbI EnuHuns! nsmepenust pu3nueckux BeIUYHH
A) ummyinbc Tena 1) dx
B) momHOCTH 2) Br
3) H
4) H-c

K kax0# mo3uuu nepBoro crosidia noJdoepuTe COOTBETCTBYIOIIYIO MO3UIMIO BTOPOIO U
3aMUIIUTe B TaOINIly BBIOpAHHbBIE IU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMHU.

A B

B.2. Kamenp OpomieH BBepx moJ yriioM K Topu3oHTy. CONpOTHBIEHHE BO3JyXa
npeHeOpexxuMo maino. Kak MeHsroTcsi ¢ HaOOpOM BBICOTHI MOAYJb YCKOPEHHS KaMHsI, €ro
KMHETUYECKasi JHEPTUsI U TOPU3OHTAIIbHAS COCTABIISIIOIIASL €10 CKOPOCTH ?

JIns1 KaXK 0¥ BEIMYMHBI ONPEAEIINTE COOTBETCTBYIOLIMI XapaKTep N3MEHEHUS:
1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHseTcs




3anumure B TaOIMIly BBHIOpaHHbIE UQPHI I KaXIoW ¢u3nueckoi BennyuHbl. L{udpsr B

OTBCTEC MOT'YT IOBTOPATHCA.

Monayinb yckopeHus
KaMHSI

Kunernueckas sneprus
KAMHSI

ropI/I3OHTaJIBHaSI CcocCTaBJIdroniasa
CKOPOCTHU KaMH:

Odopmure petieHUs CIeAyOIUX 3a/1a4:
B.3 YenoBek u Tenexka IBUKYTCS HABCTpEUy JAPYr APYry, MPUYEM Macca 4eJloBeKa B 2
pasza Oombie Macchl Tenexku. CKOpOCTh 4elloBeka 2 m/c, a Tenexku — 1 m/c. YemoBek
BCKAaKMBAaeT Ha TEJEKKY W ocTaeTcsi Ha Hed. KakoBa CKOpPOCTh Ye€JIOBEKa BMECTE C

TEJIEIKKOU?

KonTposbHasi padora Ne 2 «MoJiekyJsipHasi PU3HKA H OCHOBBI TEPMOJMHAMHMKH.)
Ha3naueHune KOHTPOJIbHON pabOThI: OLIEHUTh YPOBEHb OCBOEHMs yuamumucs 10 kiacca
coziepkanus TemMbl «MonekyispHast pU3uKa 1 OCHOBBI TEPMOAMHAMUKH .»
ConeprkaHue KOHTPOJIbHBIX U3MEPUTENIbHBIX 3a/1aHUI onpeenseTcs coaepxKaHueM paboden
pOrpaMMelI 1o TeMe «ModeKyssipHas pu3uKa 1 OCHOBBI TEPMOJMHAMUKH.» y4€OHOTO
npeamera «(pusnkay, a TakKe coiepKaHneM TeMbl «MoutekynsapHas (pU3MKa U OCHOBBI
TEPMOJIMHAMHUKH.» YIeOHHKa JUIs 001Ie00pa3zoBaTenbHbIX yupexaeHuil Mskumies I.51.,
byxosues b.b., Corckuii H.H. nox pexpaknueit [lappentrenoii H.A.

Yacts A

1. CKOIBKO MOJIEKYJ COJEPKUTCS B OJTHOM MOJI€ BoJopoia?

A.6+10% B.12+10%

B. 6 10%

.2. Uemy paBHa MoIIIipHasi Macca cepbl?

A. 0,016 xkr/monp B. 0,032 xr/mois B. 0,064 xr/mois

KI/MOJIb

[.12+10%

I'.32

P Vi

3. Kak u3aMeHmI0ch JaBIeHNE UICATBHOTO ra3a, eCliy B JaHHOM
00BEME CKOPOCTh KAXKIOW MOJIEKYJBI YIBOUIACH, &
KOHIICHTpAIIUs MOJIEKYJI OCTanach 0€3 N3MEHEHHSI?

A. yBennuuioch B 4 paza
I'. ymenbmmiocs B 4 pasza

b. yBemuuunocs B 2 pasza

1 2

B. HEe n3zmenuiocs

4. CpenHsisi KWHETUYECKas YHEPIHUs MOJIEKYJI OJHOATOMHOT'O MJI€JIbHOTO ra3a MpH
YMEHBIICHNN a0COIOTHOM TeMIepaTypsl B 2 pasa...
b. yBenmuuunace B 4 pa3za

I'. ymenbmnmnacs B 4 paza

5. Kakoe nmpuMepHO 3HaYeHHE TeMIlepaTypsl 1o mmkane Lleabcus cooTBeTcTByeET
temneparype 200 K no abcontoTHol mikane?
A.373°C. Bb.73°C. B.-73°C. T.-173°C.
6. [Iporecc u3MeHEHUs COCTOSIHMSI ra3a IPU MMOCTOSSHHOM 00beMe-. ..

A. N3orepmuueckuit. b. M3oxopusiii. B. M306apHsiit. I'. AnnabaTHblid.

7. Kakue /1Ba mpoliecca U3MEHEHUS COCTOSTHUSI ra3a MpeJiCTaBlIeHbl Ha rpadukax?

A. yBenuuunach B 2 pasa
B. ymenbmmace B 2 paza



A. 1-u30X0pHBIi, 2- N300apHBIH. b. 1-u306apHsblii, 2-U30XOPHBIH.

B. 1 u2-n30xopHbIi. I'. 1- u30XOpHBIH, 2-U30TEPMUUECKHUA.

. 1 u 2-u3o0apHbIii. E. 1-uzoTepmuueckuii, 2-n300apHbIi.

8. AGcomroTHas Temieparypa 1 00beM OHOTO MOJIS UAEAIbHOIO ra3a YBEIMUYMINUCH B 3 pasa.
Kak u3Menunocs npu 3ToM AaBlieHUE ra3a?

A. yBEeIUUYUIIOCH B 3 paza b. yBenumiioch B 9 pa3
B. ymenbpmmiiocs B 3 pasa I'. He U3MeHMI0ChH
m P p, 10°TIak
9. Kakas pabota coBepIaeTcsi ra3oM mpu 4 et nepexo/ie
ero u3 cocrosuus 1 B cocrtosuue 27 2" 1T e
= ’—l—
A. 8 xJIx b. 12 xJIx ‘ L * i e
B. 8 Ix I'. 6 Ix 0 2 4 6 8y m8

Yacts B.

10. YcTanoBUTE COOTBETCTBUE MEXKITY OCOOCHHOCTSIMU ITPUMEHEHHUS ITEPBOT0 3aKOHA
TEPMOJAMHAMUKH K Pa3JIMYHBIM U30IPOIIECCaM U Ha3BaHHUEM HU30IpoIecca

OcoOeHHOCTH TPUMEHEHHUS TIEPBOTO 3aKOHA TEPMOJANHAMUKHI HasBanune npouecca
A. BCce mepegaHHoe ra3y KOJIMYECTBO TEIJIOTHI UJIET HA 1. u3oTepMUUECKHI
coBepllieHne paboThl, a BHYTPEHHSISI SHEPTUs ra3a octaercs 0e3

NU3MCHCHUA

b. Bce mepenanHoe ra3y KOJIMYECTBO TEIJIOTHI UIET Ha 2. nu300apHbIit

M3MEHEHNE BHYTPEHHEN SHEPrUu rasa.

B. u3meHeHne BHyTpeHHEN SHEPTUH ra3a MPOUCXOIUT TOJIbKO 3. U30XOPHBIN
3a CYeT COBEpIIEHUS padOThI, TaK KaK TETIOOOMEH C
OKpY>KalOIIMMH TEJIaMU OTCYTCTBYET.

4. amnaOaTHBII

Yacts C11.I'a3 HaxoauTcs B cocyze npu nasienuun 2 MIla u remneparype 27 °C. ITocne
HarpeBaHus Ha 50 °C B cocye ocTajach IMOJIOBHHA rasa.

Onpenenuth yCTaHOBUBLIEECS JaBICHHE.

Konrtpoabnasi padéora Ne 3 «Jaekrpocraruka. IIocTOSHHBIN 2JIEKTPHYECKHI TOK.»
HaznaueHune KOHTpoJbHON pabOTHI: OLIEHUTh YPOBEHBb OCBOEHUS ydamuMmucs 10 kimacca
cofiepkaHusl «iekTpocTaThka. [I0CTOSIHHBIN IeKTPHUUECKUI TOK.»

«CopaeprkaHue KOHTPOJIbHBIX U3MEPUTEIBHBIX 3aJaHUN ONIPENENIETCs CONEP)KaHNEM
paboueii TporpamMMBbI 1O TeMe ««IIEKTpocTaTuKa. [I0CTOSHHBIN IEKTPUUECKUI TOK.»
y4eOHOro npenmera «pusmnkay, a TaKke CoaepKaHueM TeMbl « DIEKTPOCTaTHKA.
[TocTosIHHBIN IEKTPUYECKUH TOK. » yueOHUKa Ui 00111e00pa30BaTeNbHbIX YUPEKICHHUH 1101
penakuueit Mskumes I'.51., Byxosues b.b., Cotckuit H.H. nox penaxmueii IlapdentbeBoit
H.A.




Yacts A
1 Ot BoasiHOM Karuiu, 00Ja1aBIIeH 3apsiioM +(, OTAETNIACH KAl C 3JIEKTPUUECKUM
3apszioM -q. Kakum cran 3apsi ocraBiierics Kariu?
)+2q 2)+q 3)—q 4)-2q
2. Ilpu u3MeHEHUH pacCTOSHUS MEX/y IBYMSI TOUEUHBIMH 3JIEKTPUUECKUMH 3apsiaMu CUila
B3aMMO/JICICTBUS YMEHbIIMIACh B 16 pa3. Kak u3MeHMI0Ch pacCTOSHUE MEXY 3apslaMu:
1) ymenbmmiocs B 2 paza  2) yBEIMUUIIOCH B 4 pasa
3) ymeHbIIUIIOCH B 4 pa3a 4) yBeIU4HIIOCh B 2 pasa
3 Kakas cuia aeiictByet Ha 3aps 101K, momeneHHblil B TOUKY, B KOTOPOH Halps>)KEHHOCTh
AeKTpUYecKoro moJist paBHa 3kH/Kn?
1)3-10°H 2)3-10'"H  3)3-10""H 4)3-10°H
4 Ecnu npoBOJIOKY BHITSTUBAHUEM YIUIMHUTH B 3 pa3a, TO €€ CONPOTUBJICHHUE ...
1) ymenbuutcs B 3 pasa 2) yBennuuTcs B 3 pasza 3) ymenbuuTcs B 9 pas
4) yBenmmuuTcs B 9 pas

5 Cuna Toka, npoxojsuas yepe3 HuTh jamnsl, 0,3 A. Hanpsokenue na namne 6 B. KakoBo
ANEKTPUYECKOE COMPOTHUBIICHUE HUTH JIAMIIbI?

1) 2 Om 2) 1,8 Om 3) 0,5 Om 4) 20 Om
6 K xkucinotHomy akkymysstopy, umeromemy IC 200 B u Buyrpennee conportusienue 0,2
Owm, noaxiIr04YeH noTpeduTens conporusieHueM 3,8 Om. Onpenenure cuily TOKa B LEH.

1)10 A 2)20 A 3)30A 4)40 A 5) 50
A
Yacts B
1.HaiimuTe cooTBeTCTBHE MKy PU3NICCKUMU BEIIMYMHAMY U SAWHHUIIAMA UX U3MEPEHUS:
A) cuna Toka 1) BarT
b) nHanpsxenue 2) amnep
B) conporusiienne 3) BOJIBT
I') MomHOCTH 4) om
J1) pabota Toka 5) KOy

2.0npenenute olIee CONMPOTUBIIEHUE U300PAKEHHOTO Ha CXEME yJacTKa 1en#u (Bce
COTPOTHUBIICHUS OJIMHAKOBKI U paBHBI 2 OM).
R

B, OtBer —
Yacts C
1.C xaxoii cuioi B3aMMOJIEHCTBYIOT JIBa TOUEUHBIX 3apsia o 2 HKJI B KepocHHe, ecliu
paccTostHue MEXAY HUMHU | M , a TUANIeKTpUUecKasi IPOHUIIAEMOCTh KepocuHa =27
2. K 6arapee ¢ 3/1C 4 B u BHyTpeHHuM conpotusiienueM 0,4 OM MOIKIIOUNIN PE3UCTOP.
Onpenenure CONPOTUBIEHUE PE3UCTOPA U HANPSHKEHUE HA HEM, €CJIM chila Toka B uenw 0,8
A.(3 Gamna)

Hrorosasi koHTpoJLHasi padora Ned
Haznauenune KOHTpoJbHON pabOTHI: OIIEHUTh YPOBEHb OCBOEHUS ydamuMmucs 10 kiacca 3a
kypc 10 kiacca.
«Conep)KaHHe KOHTPOJIbHBIX U3MCPUTCIIBHBIX SajlaHI/Iﬁ OMpeaAcICTCA COACPKAHNEM
paboueii mporpaMmbl IO TeMe  y4eOHOro npeaMera «pu3nka.



A.1 ABTOMOOUITB, TPOTASICh C MECTA, IBHIKETCS C YCKOpPEHUEM 3 m/c?. Uepes 4 ¢ ckopocTh
aBTOMOOMJIS OyIeT paBHA

1) 12 m/c 2) 0,75 m/c 3) 48 m/c 4) 6 m/c

A.2 Ha 51eBOM pUCYHKE ITPEACTABIEHBI BEKTOPBI CKOPOCTU U YCKOPEHHUS TEJa B
WHEPLMAIBHOM cucTteMme orcuera. Kakoil U3 4eTbIpex BEKTOPOB HAa IPABOM PUCYHKE
YKa3bIBaeT HAIPABJICHUE BEKTOPA PAaBHOAECHCTBYIOIIEH BCEX CUII, JEHCTBYIOIIMX Ha 3TO
Teno?

a 42

A
\ A

L~ 4

3v
1)1 2)2 3)3 4)4
A.3 mnynbe Tena, IBHXKYIIETOCS MO NPSIMOM B OJJHOM HaIpaBJICHHUH, 3a 3¢ O/ IEHCTBHEM
MOCTOSIHHOM CHJIBI U3MEHMUIICS Ha 6 Kr-M/c. KakoB Moynb AeicTByoMIEH CHITbI?
1)0,5H 2)2H 3)9H 4)18 H
A.4 Kamenb maccoii 0,2 kr, OpoleHHbIN BEPTHUKAIBHO BBEPX CKOpOCThIO 10 M/c, ynan B ToM
e MeCTe CO CKOpOCThIo 8 M/c. Haliiure paboTy CHII COMPOTHRIICHUS BO3/TyXa 3a BPeMs
JBUKEHUS KAMHS.
1) 1,8 Ix 2) -3,6 dx 3)-18 Ix  4)36 [Ix
A.5 Ha pucyHke noka3aH IHKJI, OCYyIIECTBISIEMBIN C UACAIBHBIM ra3oM. KonnaecTBo
BeleCcTBa raza He MeHseTcs. M300apHoMy HarpeBaHUIO COOTBETCTBYET YUaCTOK

Vv B

1) AB 2)BC 3)CD 4) DA L

A.6 3a 1 nuka pabodee TeI0 TEIUIOBOTO ABUTATENs coBepinmio padoty 30 xk/[x u oTnano
xonoamnbHUKY 70 x/[x xonmdectsa Terunotsl. KI1/] nBurarens pasen

1) 70% 2)43% 3) 30% 4) 35%

A.7 Cuiia, ¢ KOTOpOH B3aMMOJICHCTBYIOT JIBa TOUEUHBIX 3apsa, paBHa F. Kakoil craner cuiia
B3aMMO/JICHCTBUS, €CIIM BEIMUMHY KaX/10T0 3apsija yMEHbIINUTD B 2 paza?

D4F )T 32F 4=

B.1 ABTOoMOOUIIL Macco 2 T IBUXKETCS MO BBITYKJIOMY MOCTY, UIMEIOILIEMY PaanycC
kpuBu3Hbl 200 M, co ckopocThio 36 kM/4. Haliute cuiny HOpMalIbHOTO JIaBJICHUS B BEPXHEH
TOYKE TPACKTOPHUHU.

B.2 Jlns nzo0apHOro HarpeBaHus rasa, KoJau4ecTBo BemecTBa kotoporo 800 mons, Ha 500 K
€My COOOIIMIM KOJIM4YecTBO TerioThl 9,4 M. OnpenenuTs npupalieHue ero BHyTpeHHeH
SHEPTHUH.

C.1 JIBurasce MeXIy ABYMs TOUKAMHU B 3JIEKTPUYECKOM I10JI€, SJIEKTPOH MPUOOPEN CKOPOCTh

V=12000 xm/c. UeMy paBHO HAMPSDKEHNE MEKLY STHMA TodkaMu me=9,1x10 >'kr, e =
1,6x10™"" Ko
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