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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMa 1o ¢usuke 06a30BOr0 YpOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS W KOHLENIUH IMPENoJaBaHusl Y4eOHOTro
npenmera «®Du3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHun ux ¢GusnkKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTrataM OOy4YeHHs, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTb peaIU3alUU MEXIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHSA Kypca (u3WKM Ha 0a30BOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;
coziepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam 00ydeHus..

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ] B CUCTEMY 3HaHHI 00 OKpYKarolleM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MMOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHMs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. 3ydenne Gu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
MPUMEHSTh HAyYHBIM METO/I TO3HAHUS MPHU BHIMOJTHEHUN UMHU YUeOHBIX HCCIIeI0BAaHUM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKHUMHU POOIEeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHAIBFHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crtep)xHEBBIMU DJIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oomero oOpa3oBaHHS
ABISIOTCS (u3Mueckue Teopuu ((HOopMHUpPOBaHHWE NPEICTABICHUNH O CTPYKTYypE MOCTPOCHHUS
¢busnyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOX0/ B Kypce (DPM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCHEPUMEHTOB
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS ydacTHHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIICHUs Kabuneta ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKUE YAENAETCS PELISHUI0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/J1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUecKoW MOJeNu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYECHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
o0opyoBaHue.

JeMoHCTpaliioHHOE 000py/0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M 00ECHEeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

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
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U IM(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
dbopMupoBaHHE HHTEpeca W CTPEeMJIEHHMs] OOYyYaroIIMXCS K HAy4HOMY H3YYEHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUA M (HOPMUPOBAHHE HCCIEI0BATEIHCKOIO
OTHONICHUSI K OKPYXKAIOIITUM SIBJICHUSIM;

(dbopMUpOBaHNHE HAYYHOI'O MHUPOBO33PEHUS KAaK pe3ylbTaTa U3Y4YE€HUsS OCHOB CTPOEHUS! MaTepuu
U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe YMEHHI OOBSCHATH SBJIEHUS C HCHOJb30BaHUWEM (U3MUECKUX 3HAHUNA H
HAyYHBIX JI0Ka3aTeIbCTB;

dbopmMHpoBaHUE TMpeNCTaBICHUH O poiu (PU3MKH AN Pa3BUTHs JPYTrMX €CTECTBEHHBIX HayK,
TEXHHUKU U TEXHOJIOTHIA.

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



npruoOpeTeHne CUCTeMbl 3HaHUKH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHUKY, MOJIEKYJISAPHYIO (HU3UKY, SJIEKTPOAMHAMHKY, KBAaHTOBYIO (GU3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

(GopMHpOBaHHE YMEHUIl NPUMEHSTh TEOPETHYECKHE 3HAaHUA U1 OOBSACHEHUS (U3NYECKUX
SBJICHUH B IPUPOAE U JUISL IPUHATHUS IPAKTHUECKUX PELICHU B IIOBCEIHEBHON XKU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3INYHBIX 33]a4 C IBHO 3aJaHHOHN (PU3NUECKO MO/ENbIo, 3a/1aY,
MOJPa3yMEBAIOIINX CAMOCTOSITEIILHOE CO3/IaHMe (PU3MUECKONW MOJENH, aJCKBATHON YCIOBUSIM
3ajiauy;

NOHMMaHHE (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMHM CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSA M IPOBENEHUS  (PU3MUECKHX
SKCHEPUMEHTOB, aHalIW3a W MHTEepIpeTauuy WHPOpPMAlKU, ONpPEeNeHUs] JOCTOBEPHOCTH
MOJIyYEHHOT'O Pe3yJIbTaTa;

CO3/laHME YCJIOBUH JUIsl pa3sBUTHS yMEHUI IPOEKTHO-UCCIIEA0BATEIbCKOW, TBOPUYECKON
NEeSITEIbHOCTH.

Ha msyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHero oomiero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Tpennaraemslii B mporpamme o (pusuke rnepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOEHHOCTEN 00yUaroIuXcs.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka o npupone. Hayunbie MeToapl MO3HAHUS OKpyXkaromero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3MYECKUX SBICHUN M TporieccoB. Hayunble rumnore3nsl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pors m mecto ¢u3ukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIBLHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHnl 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHONH TOUYKHA OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuneliHoe nBvxeHue. JIBH)KEHME MAaTEpUATIbHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W INPAKTUYECKOE TIIPUMEHEHHWE: CIHUJOMETp, JBUKECHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Llemoncmpayuu

Monenb cucteMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue nBuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hampasnenne ckopocTH Npy IBUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOT'O IBUKEHHUS C LIEJIBIO ONPENEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOWIGHMST — MEXAY — OYTSIMH,  NPOHJACHHBIMM  TEIOM 34
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPHU PABHOYCKOPEHHOM JBW)XXEHHHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiil 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCU€Ta.

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

3akoH BceMUpHOro TsroreHus. 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 IBUKCHUU TeJla B KUJKOCTH WM rase.

[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
MCKYCCTBEHHBIX CITYTHUKOB.

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 yciioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIET0 OCh BPAICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXaHUKeE

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

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoOMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yiapa ¢ TMOMOIIBI0 JABYX OJWHAKOBBIX HHTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel W OOBICHCHHE 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 JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHue U30MPOIECCOB: U30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX 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 ra3za, H30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

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

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMU COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3MeHeHus. KoiauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHsi 0AHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y 1eJbHas
TEIUIOEMKOCTB BelecTBa. KomyecTBO 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. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

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 BO3/yXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

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

Monenu napoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BJIAYKHOCTH BO3ayXa. HacklieHHbIH nmap. Y ienbHas TerioTa napooopa3oBaHHUsL.
3aBUCHUMOCTB TEMIIEPATYypbl KUIICHUS OT AABJICHMUS.



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

VYpaBHEeHME TEIIOBOro OanaHca.

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

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [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.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onektpuzauusi Ten. ONEeKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHwlil  snexTpuyeckuid  3apsi.
Onektpuueckoe mnojae. Hampsx€éHHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun osnekrpocratmdeckoro mons. IloteHuman. Pa3HOCTH TMOTEHIUANOB.
[TpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM Touie. JludnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPrus
3apsKEHHOT0 KOHJEHCATopa.

TexHu4eckne yCTpoMCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOP, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DJNeKTpOoCTaTUYECKas 3allUTa.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM OJIE.

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

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenune 3meKTpOoEMKOCTH KOHIEHCATOPA.

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

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIEKTpHUUYECKOE CONPOTHBIICHHE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOTHUKOB.

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

ONEeKTpOABMKYIIasl CWJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) 2JIeKTprUeckoit mernu. KopoTkoe 3aMbIkaHmeE.



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

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHass MPOBOAMUMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

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

DJIeKTpUYECKHil TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATENBHBIN pa3psia. MomHus.
IIna3zma.

TexHuueckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: aMmIIepMEeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH THOM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIATU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHoe CoOeIMHEHUE MPOBOJHUKOB.

IIpsiMmoe m3MepeHue dIeKTpOoABMKYIIEH cwibl. KOpOTKOe 3aMbIKaHHE TalbBAHMYECKOTO
9JIEeMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISAETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpus, HaAOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YypaBHEHHM, JuHEWHas (QyHKOusA, mapabona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmdeckoe JBUKEHHE B )KMBOU mpupoae, 1uddys3us, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIb30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIOJIb30BAHUE 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, napoBas TypOuWHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHbBIE IPUOOPHIL, FAJIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe IIOJe€.
Bekrop MaruuTHON MHAYKIMU. [[pUHIMIT Cyneprio3uiMU MarHUTHBIX Tojiei. JIMHUKY MarHUTHO M
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMU MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IPOBOJIHUKA U 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTeue NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

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

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapayes.

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

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AJI€MEHTAPHBIX YaCTHI], UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paszgea S. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoieOaHusa. [apMoHHUeckue
konebanus. Ilepmon, wactora, ammmryna u ¢asza konebanuid. IlpyKMHHBIH MasTHUK.
MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjiebanui. [IpeBpamienune sHEpruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJIOTus MEXIy MEXaHHYECKUMU M 3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHus.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wHCnonb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue YCTpoOilCTBAa W TNPAKTHUYECKOE MPUMEHEHHE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NMEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

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 31eKmpomMazHumHbsle 60J1Hb

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

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

DNIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IYYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrtanus BekTopoB E, B, V B snexrpomarautHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3MeKTpPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHnu U UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOM pE30HAHC.

Habmoienue cBA3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

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

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

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

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHHSA CBeTa. AOCONIOTHBIA  IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

CoOuparomue M paccewBaromue JUH3bI. ToHKas smH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUA
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, OIAPOU/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHHe cBeTa. OnTuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcun cBeta.

[ToryueHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHHU U COKPAILLEHNE JUINHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M dHEPrUM POTOHA C €r0 YACTOTOW. DHEPIHUs M UMITYIIHC
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 -dactuil. Ilnanerapnas
mogenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIu3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTb CTPOEHHUsI  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3IIy4EHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BnusHue paguoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens siapa IeiizenGepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
SAnepusiii  peaktop. TepmosiaepHbiii cunrtes. [IpoOnembl U THEpCHEKTUBBI  SAEPHOMN
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeTto/1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHudeckue yCTpOMCTBAa M INPAKTHUYECKOE IPUMEHEHME: N03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
CuéT4rK MOHU3HPYIOLIUX YACTHII.



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

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHE
aACTPOHOMHHU.

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

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IOCIIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHHS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTarbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPEI B sIpax TaJaKTHK.

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

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJICIICHUS MOJIOKEHHsI 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, pPOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (u3znyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJECHHE,
SKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
IOPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBICHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBIXKEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBICHUS B XXUBOM IPUPOJE, NEHUCTBHE pPAJMALMM Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHU.

Texnonozus: TAHAXA DJIEKTpOIEpenad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOABUIATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusmuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JlngHOCTHBIE pE3yNbTaThl OCBOCHUS y4eOHOro mpeamera «Du3MKa» TOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENH JIMYHOCTHU, CHUCTEMON IIEHHOCTHBIX OPHUEHTAIMH, TO3UTUBHBIX BHYTPEHHHX
yOXKICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuIMpeHue >KU3HEHHOIO OIbITa M OMbITa JACATEILHOCTH B MPOIECCE peau3alli OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYaIOMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOIO 00IIECTBa;

NPUHATHE TPAJULIHUOHHBIX OOIEYETIOBEUECKUX TyMAaHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJICHCTBOBATh C COIUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

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

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpPEC K Pa3IuyHbIM cdepam TpodecCHOHATBLHON JESTENHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
MpoQ)eCCUU U PEeaTM30BBIBATh COOCTBEHHBIE )KM3HEHHBIE TUTAHBI,

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

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJI00aTbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

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

paclIMpeHHe OmbITa JACATEIbHOCTH SKOJOIMYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue AecTBUA:

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

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

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJAM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.
ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIQ/IeTh HAyYHOW TEPMMHOJOTHEH, KIIOYEBBIMU MOHSITUSAMH W METOAaMH (pU3n4ecKon
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 001acTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MIOUCKY METO/OB PELIeHMs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYSHUIO HOBOTO 3HAHHS, €ro HHTEPIpETaIlvu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOUX YTBEPXKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 337aud B OOpa30BaTEIBHOM JEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

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

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TOJy4YeHUs WHMOpPMAIUU (PU3MUECKOTO COACP)KAHUS U3 MCTOYHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCIIOJIb30BAaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHI B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPIKAHUS B pa3NUYHBIX (opMmarax ¢ y4EToM
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JIeHCcTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IJIAaH JACWUCTBUM, paclpeieNiTh pojid € Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaTbl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B PA3IMUHBIX CHUTYyallHsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBISITH MTPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DJPYAUIMU B 001acTH (UBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
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 UX CHIKCHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;

MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmpomiecce nqocTrkeHMs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE ISt
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

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

SMIATHH, BKIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHHE ApPYTuX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

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

NPEJMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOI 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, KUAKOCTEH U TBEPABIX TeJ, TOUEUHBIM JIEKTPUUECKUI 3apsa MpHU peLIeHUn
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUS BEUIeCTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MajJeHue Ted,
JIBIDKEHHE TI0 OKPY)XKHOCTH, WHEpIHMs, B3auMojeicTBue Tel, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe o0bEMa Tel NMpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJI0BOE paBHOBECHE, UCIIApPEHNE, KOHIEH CAlUs, JIaBJICHUE, KpUCTAILII3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJIb3Yys (PU3MUECKHe BEIMYMHBI: KOOpJIUHATa,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHLUAlbHAs D3HEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEeMbIX BEIWYMH, UX
0003Ha4YeHHsI U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TeNl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpeIHss KHHETHYecKas »Heprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIBLHO TPAKTOBATH (PU3MUECKHM CMBICI UCIIOJIb3YEMBIX BEJIUYHH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONb3ysl (PU3NYECKUE BETUYMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUUYECKOoe IoJe,
HAnpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIUAIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUeHUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCTONB3YS (U3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIpPaBUsl MHEPLUHUATIbHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPIHMH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inuyarh 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 IIOBCEAHEBHOM KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMUYMHAMU C HCIOJIb30BAHHEM
OPSIMBIX  U3MEPCHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJbTaTaM HUCCIICIOBAHUS;

coOnrofarTh mpaBuiaa O€30MacHOr0 TPyAa IMPH MNPOBEACHUHM HCCIEAOBAaHUNA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3MYECKOW MOJENbI0, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MPHUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PU3UYECKYIO
MOJICJTh, BBIJICIATh (PU3NICCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemaTh KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUMBYIO IICTIOYKY
paccyXJIeHUM ¢ ONOPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

UCTIONIb30BAaTh TIPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIPETAIlMH U TMPEACTaBICHHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHICCKU
aHATM3UPOBATH MOTy4aeMyto HH(OPMAILIUIO;

MPUBOJIUTH TPUMEPHI BKJIaJIa POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DH3UKOB B Pa3BHTHE
HAyKH, 00BbICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

UCIIOJIb30BaTh TCOPETHUSCKWE 3HAHWS 10 (U3WKE B IMOBCEAHCBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, TS
COXpaHEHHSI 3I0POBbsSI U COOITIOZICHUSI HOPM KOJIOTHIECKOTO ITOBEICHUS B OKPYXKAFOIIEH cpere;

paboTaTh B TPYIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYIIBI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIHHOCTh B
HECTAH/IAPTHBIX CUTYAllUSIX, aICKBATHO OIIEHWBATh BKJIAJ Ka)JOTO M3 YYACTHUKOB TPYIIIHI B
pelIeHre paccMaTprUBaeMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUN:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MECTO (U3UKH B (GOPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUU COBPEMEHHOW TEXHHUKHW W TEXHOJIOTHMU, B MPAKTUYECKOU
JESTEIILHOCTH JIFOJIEH, IeTTOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENeil: TOYeUHBIN
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYCYHBIH HCTOYHUK CBETa, SACpHAS MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn 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, B3aUMOJECHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakiuus W MOISIpU3alUsg CBeTa, JTUCIEepCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cwia Awmmepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO TMOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuiia JIMH3bI, NpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOLIECCHI, HCHONB3YS (PHU3MUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3yEeMbIX BEIMYMH, HX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BETUYHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIMUNBL:  3aKkOH OMa, 3aKOHBI IIOCJIEAOBATEIbHOTO W MapalIeIbHOTO  COETUHEHMS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIUH, 3aKOH
OPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMHmITEeWHa Ui (¢GoTodddeKTa, 3aKOH COXpAaHEHUs HHEPruH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00acTi) IPUMEHUMOCTH;

OTpeNieNIATh HaNpaBieHUE BEKTOpa MHIAYKIMHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

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

BBIMOJHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (DU3UUECKUX SBJICHUN M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHPOBATh
npobnemMy/3amady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpsSMble W KOCBEHHbIE H3MEpeHMs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHpPOBATh PE3YyJbTaThl MOJYYEHHON 3aBUCHMOCTHU
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
UCCJIEIOBAHMUS,

coOmoaTh MpaBuia O€30MacHOro Tpyda MPH IMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOrO0 OSKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM UM MPOEKTHOW JEATENIbHOCTH 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, BBIACNATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUK, MOJYYCHHOM W3 pPA3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

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

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 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
COXPaHEHUsI 3/I0POBbS U COOIIOIEHHSI HOPM HKOJIOTMYECKOT0 TIOBEICHHS B OKPY»KaloIel cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXXJOIO M3 yYaCTHUKOB IPYIIIBI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbBIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe Hpgucnmecxne 06pa30OBATEIBHBIE
padoThI padoThI pecypebi
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bubmuoreka [{OK
1.1 ®du3nKa U METOIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kuemarika > 0 . https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Jlanika ! 0 . https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Hroro mo pazmeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubnmnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOJMHAMHKH 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cOCTOSIHUS BenlecTBa. Pa3oBbie 5 0 0 bubmmoreka [JOK
' TIePEX OJTbI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Pa3nen 4. JIEKTPOANHAMUKA
but6mmorexa [IOK
4.1 DTEKTPOCTATHKA 10 0 . https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN NEeKTpUYECKUMA TOK. TOKH B 12 1 2 bubnuoreka [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/7f41bf72

‘ Pa3IUYHBIX Cpeliax

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

Htoro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
11 MaruautHoe nose. JIeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' HHTYKIAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 1 bubnnorexa [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.2 MexaHU4YeCKHUE U JICKTPOMArHUTHBIE BOJIHBI 5 1 0 hitps://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
23 Onuia 10 . 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crielIUaNbHON TEOPUH 4 0 0 bubnnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 D1eMeHTHI KBAHTOBOW ONTHKH 6 0 0 hitps://m.edso0.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpoenne aToma 4 0 0 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 ATOMHOC 5/1p0 > . 0 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU



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

 BubmHOTeKA LHOK

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7

Pa3znen 6. OBOBIHIAIOIEE NIOBTOPEHUE

bubmuorexa [IOK

6.1 Oto0rmaiouee nosToperHe 4 https://m.edsg).ruﬂf41097c
Hroro no pazueny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosaunuyecrBo yacos
11/-11 Tema ypoka Beero KonTposbHbie IIpakTH4eckune
padoTsI padoTsI
1 ®usuka — Hayka o npupoje. Hayunsie meToas! no3HaHus 1
OKPY’KaIOIIEro MUpa
5 Pois 1 MecTo du3nku B Q)opMHPOBaHI/H/I COBpeMeHHOIEI Hay4HOU 1
KApTUHBI MUPA, B IPAKTUYECKOH NEATEIbHOCTH JIIOAEH
3 Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO 1
neuxenus. [lepemenienue, CKOpocTb, YCKOpEHHE
4 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE 1
5 PaBHOYCKOpEHHOE NIPSIMOIIMHEWHOE ABU)KEHUE 1
6 CBobonHoe nasenue. Y ckopeHue cBoOogHoro najaenus. [Ipakruyeckas 1 1
pabora "M3yueHue ABMKEHUS Teaa, OPOIIEHHOTO TOPU30HTAIBHO" .
v KpuBonuneiinoe npmxenune. [[BrmkeHne MaTtepuaibHOM TOUKH IO 1
OKPY>KHOCTH
8 [Tpuaumn otHOcuTenbHOCTH ["anunes. HepruaibHbIe CHCTEMBI 1
otcueta. [lepBbiit 3akoH HproToHa
Macca tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoi 3akoH
9 HeroTona 1 marepuansHou TOUKH. Tpernii 3akoH HeroToHa 1151 1
MaTepUaIbHbIX TOYEK.
Jlaboparopnas pabota Nel. "MccnenoBanre 3aBUCUMOCTH CHJT
10 YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U PE3UHOBOM 00pasiie, OT UX 1 1
nedopmarun’.
11 3akoH BceMupHoOro tsaroreHus. Cuna tsoxectu. [lepBas kocmuueckas 1
CKOPOCTh
12 Cuna ympyrocta. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koaddumment tpenus. Cuiia CONpOTUBIICHUS TIPU 1
JBUKEHHUHM TENA B KUAKOCTU WM ra3e
14 [ToctynarenapHOE M BpalaTeabHOE IBHKEHHUE a0COTIOTHO TBEPAOTO 1




Tena. MomenT cuitel. Ilnedo crel. YenoBus paBHOBECHUA TBépI[OFO TCIa

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTEMbI MaTCpUAJIbHBIX TOYCK.

15 Nmmnynbe cuiibl. 3aK0H COXpaHeHUs! UMITyJibca. PeakTuBHOE TBUXKEHUE 1

16 Pabora u MmoutHOCTH cuitbl. KuHeTn4eckas sHeprus MarepuanbHON 1
ToukH. Teopema 00 U3MEHEHUN KUHETUYECKOH SHEPIHH
[TorenumaneHas sHeprus. [loTeHunanpHas 3HEPTUs ynpyro

17 neGopMupoBaHHOM NpyXuHBI. [loTeHIanbHAast SHEPTUs Tena BOIU3U 1
MMOBEPXHOCTU 3eMIIN
[ToTenuuanpHble U HEMOTEHIMANIbHBIE CUJIbL. CBSI3b Pa0OTHI

18 HETIOTEHIIUATBHBIX CHJI C U3BMEHEHUEM MEXaHUYE€CKOW SHEPTUU CUCTEMBI 1
TeJl. 3aKOH COXPaHEHUsl MEXaHUYECKOW SHEPT U
Jlaboparopuas padota Ne2. «MccnenoBanue CBs3u pabOTHI CHITHI C

19 M3MEHEHUEM MEXaHUYECKOM IHEPTUu Teja Ha PUMEPE PACTIKEHUS 1
PE3UHOBOTO JKI'yTa»

20 KonTponbnas padora Nel no teme «Kunemartuka. J[nHamuka. 3aKoHbI 1
COXpaHEHHUs B MEXAHUKE

21 OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH. 1
BpoyHnoBckoe nBuxkenue. {udpdysus

22 XapakTep ABUKECHUS U BSaIiI’MOI[e%'ICTBI/Iﬂ qacTHUIl BelecTBa. Moenu 1
CTPOEHHUS Tra30B, KUJKOCTEN U TBEPABIX Tl

23 Macca monekyin. KonuuectBo BemectBa. [loctosinnast ABoraapo 1

24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana 1
temneparyp Llenbcust

25 Wneanwubiii raz B MKT. OcHoBHoe ypaBHeHne MKT 1

26 AOcomoTHas TemrepaTypa Kak Mepa cpeiHel KHHeTUYEeCKOW YHEPTUI 1
JBMO>KEHUS MOJIEKYJl. YpaBHeHne MenpaeneeBa-Knanelipona

27 3akon JlanbroHa. ["a3oBbie 3aK0HBI. M30mpoIiecch B HI€aTbHOM Ta3e U 1
UX rpaduueckoe mpeCcTaBICHUE.

28 Jlaboparopnas pabota Ne3. «VccrnenoBanne 3aBUCIMOCTH MEXKTY 1
rapaMeTpaMM COCTOSIHUSI Pa3pEKEHHOT0 Ta3a»

29 Kontponbras padota Ne2 o teme "MonekymsipHas ¢husuka'. 1




BHyTpeHnHsis sHEprust TepMOAMHAMHYECKOH CUCTEMBI U CLIOCOOBI €€’

30 n3MeHeHus. KonmndecTBo TemnoTsl u pabora. BHyTpeHHss sHeprus 1
OJTHOATOMHOTO HJCaJIbHOTO ra3a

31 Buapl Teronepenaun 1

30 VYnenbHasi TEIUIOEMKOCTH BeliecTBa. KOIMYeCTBO TEIIOTHI TPH 1
Terionepenaye. AnuabaTHbIN mpoiecc

33 Jlaboparopuas padota Ned. "M3mepenue ynenpbHON TETUIOEMKOCTH' . 1

34 [TepBrIii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHE K U30IPOIeccam 1

35 HeobOpatumocTs nporieccoB B mpupoe. BTopoii 3akoH TepMOMHAMUKH 1

36 [Tpunmun nevicteus u KII/ TernmoBoit mammnsel. LHukia KapHo u ero 1
KIILI.

37 DKoJIOTHYEeCKHEe TPOOTIEMBI TEIIOIHEPTETHKH 1

38 Oo6o06maromuii ypok «OCHOBBI TEPMOAHMHAMUKI 1

39 KonTpomnpras padota Ne3 mo Teme «OCHOBBI TEPMOJIUHAMUKID) 1

40 [TapooGpazoBanue u koHaeHcanus. Mcmapenue u KuneHue 1

41 AOCOIOTHAS M OTHOCUTENbHAS BIAKHOCTh BO3Ayxa. HachlmeHHsIii map 1

42 Teépnoe teno. Kpucrannnueckue u amopgHbie Tena. AHU30TPOIHS 1
CBOMCTB KpucTauioB. JKunkue kpuctamisl. COBpEeMEHHBIE MaTePUAITBI

43 [TnaByeHre W KpUcTAIUTH3AIMS. Y ISIbHAS TETUIOTA ILIABICHHSL. 1
Cybnumarus

44 YpaBHeHHE TEMI0BOro O6amaHca 1

45 DnexTpu3aius Tel. DIeKTpudIecKuil 3apsia. J(Ba Buia 3MeKTPUIECKIX 1
3apsIoB

16 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS 1
ANEKTPUIECKOTO 3apsijia

47 B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 3nekTpuyecKuil 1
3apsin

48 Hanpsok€HHOCTH 21eKTpudeckoro moiis. [[puHIum cynepno3uimum 1
AIEKTPUUECKUX MoJer. JIMHUKM HanpsIAKEHHOCTH

49 Pabota cwit anextpocrarnueckoro mois. [lorenmnuan. Paznocts 1

IIOTCHIIAJIOB




HpOBO,I[HI/IKI/I N JUSJICKTPUKHU B SJICKTPOCTATUYCCKOM IT0JIC.

>0 JlManekTpudecKkast IpOHUIIAeMOCTh

o1 Onextpoémkoctb. Konaencarop

52 DNEKTPOEMKOCTD IJIOCKOT0 KOHEHCATOpa. DHEPTHs 3apsKEHHOTO
KOHJIeHCaTopa

53 Ha6opaTopHa;1”pa60Ta No5. "H3smepeHune 3meKTpoeMKOCTH
KOHJIEHCATOpa
[TpuHIMN NEHCTBUS U IPUMEHEHHE KOH/IEHCATOPOB, KOMUPOBAIEHOTO

54 anmapara, CTpyHHOIo IpuHTepa. DJIEeKTPOCTaTHYeCcKas 3alluTa.
3a3eMileHue AIEKTPONpuOOpPOB
DNeKTpUYeCcKuil TOK, YCIOBHS €ro CyliecTBOBaHUA. I10CTOSHHBIN TOK.

55 Cuna Toka. Hanpsikenue. Conportuiienue. 3akoH Oma i ydacTka
LenH
[TocnenoBarenbHOE, NapaieIbHOE, CMEIIAHHOE COeIMHEHHE

56 npoBoAHUKOB. JIabopatopHas padota Ne6. «M3yueHne cMenanHoro
COEJIMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOITHOCTb 3MMEKTpHUECKOro ToKa. 3akoH J[xoyns-Jlenna
3axkon Oma a71s MOoMHOM (3aMKHYTOM) anekTpudeckoit renu. Koporkoe

58 3aMmbIkaHue. JJabopatopnas padora Ne7. «3mepenune DJ[C ncrounrka
TOKa U €ro BHYTPEHHETO CONPOTUBIICHUS»

59 DNeKTpOHHAas MPOBOIUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh
COITPOTHBIICHUS] METAIJIOB OT TemIiepatypbl. CBEpXITPOBOIMMOCTh

60 DnekTpuueckuil ToK B BakyyMe. CBOMCTBA 2IEKTPOHHBIX ITYYKOB

61 [TomynpoBOJHUKH, UX COOCTBEHHAs! M IPUMECHAs IIPOBOAUMOCTb.
CoiicTBa p—Nn-niepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

62 DNEeKTpUYECKUI TOK B paCTBOpaxX M pacIuiaBax 3JI€KTPOJIUTOB.
DNeKTpoIUTHYECKAas TUCCOIMALIUs. DIIEKTPOIIN3

63 DneKkTpuuecKkuil TOK B razax. CaMOCTOSTEIbHBIN U HECAaMOCTOSATENIbHBIN
paszpsa. Monaus. [1nazma

64 DneKTpuYecKre MpruOOPHl M YCTPOMCTBA M X MMPAKTUUECKOE
npuMeHeHue. [IpaBuia TeXHUKU 0€30MacHOCTH

65 Oo6o0maromuit ypok «IeKTPOAMHAMHUKA




KontposbHas padota mo teme «nekrpocratuka. [locTosHHbBIN

66 o

ANEKTPUIECKUH TOK. TOKH B pa3IMyYHBIX Cpeax)
67 PesepBHblil ypok. O6o6matonuii ypok mno remam 10 knacca
68 PesepHblil ypok. O6o6matonuii ypok mo remam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

69




11 KJIACC

KoauuecTBO 4acoB

Jrj;ln Tema ypoxka Beero KoHTpoJbHbIe IIpakTH4eckue
padoThI padoThI
1 ITocTossHHBIE MAarHUTHI U UX B3auMoJencTBue. MarautHoe nojie. Bekrop 1
MarHUTHOW MHAYKIUK. JINHUYM MarHUTHOW MHAYKIUU
9 MaruauTtHoe 1noJje npoBoJHUKa ¢ TOKOM. OnbIT Ipcresa. 1
BzaumopeiicTBre NpoOBOJHUKOB C TOKOM
3 JlaboparopHnas padota Nel. «3yuyeHne MarHuTHOTO IOJISI KaTYIIKH C 1 1
TOKOM
JelicTBE€ MarHUTHOTO TIOJISI HA MPOBOAHMK ¢ TokoM. Cuia Ammnepa.
4 JlaboparopHnas pabota Ne2. «MccnenoBanue AelCTBUS TOCTOSHHOTO 1 1
MarHuTa Ha paMKy ¢ TOKOM)
5 JleiicTBrE MarHUTHOTO MOJISl HA IBMIKYILYIOCS 3apsKEHHYIO YacTHUILY. 1
Cuna Jlopenna. Pabota cumnsl Jlopenia
6 DOnexkTpoMarHuTHast UHAYKIHs. [10TOk BeKTOpa MarHUTHOM WHIYKIIHH. 1
O/1C nnaykuuu. 3aKoH 3MEKTpOMarHuTHol nHaykiuu dapajes
7 JlabGopaTopHas pa6v0Ta Ne3. «MccnenoBanue siBJIeHUS 1 1
AIEKTPOMArHUTHOW MHITYKITUI
8 NuaykTtuBHOCTD. fBNnenue camouHaykuuu. 9J{C caMOMHAYKIINH. 1
DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE MOoJIe
TexHu4ecKkue ycTpoicTBa U UX MPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
9 3JIEKTPOMArHUTBI, FTEKTPOABUTATENb, YCKOPUTENN JIEMEHTaPHBIX 1
YaCTHUIl, THAYKIIMOHHAS IT€Yb
10 O6o6marmuii ypok «MarautHoe mojie. DIeKTPOMarHUTHAST MHTYKITHSI 1
11 KonTtponbHas padora Nel no reme «MarHuTHoe 1oie. 1
ONEeKTPOMarHUTHAsI MHIYKIIHSI»
12 CBoOoiHBIE MexaHHUecKHe KoneOanus. ['apMoHndeckue KoneoaHus. 1
YpaBHeHue rapMoHndeckux kojebanuii. [IpeBpaienue sneprun
13 JlaboparopHas pabota Ned. «MccnenoBanue 3aBUCUMOCTH ITEPHOJA 1 1
MaJbIX KoJieOaHUM Ipy3a Ha HUTHU OT JJIMHBI HUTH U MacChl Ipy3a»




Konebarenbublit KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B

14 UCabHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXY
MEXaHUYECKUMU U NIEKTPOMArHUTHBIMH KOoJleOaHUSIMU
®opmyina TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJCATTbHOM

15 KosebaTeibHOM KOoHTYpe. [IpencraBinenne o 3aTyxaronmx KoiueOaHusX.
BeiHyx1eHHbIE MexaHndyeckue Kosiebanus. Pesonanc. BeiHyx1eHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHMS.
[lepemennsblit Tok. CUHYyCOUJaIbHBIN IEpEMEHHBIA TOK. MOIIHOCTh

16 HNEPEMEHHOT0 TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEe 3HAYCHUE CHJIbI TOKA
U HanpsOKEHUS

17 TpaHC(bopMaTgp. [IpousBocTBO, NEepeiaya U NoTpedIeHue
NIEKTPUUECKON IHEPTUU

18 YCTpONCTBO U IPAKTUYECKOE NPUMEHEHNE DIIEKTPHIECKOrO 3BOHK,
reHepaTopa epeMEHHOr0 TOKa, JINHUH 3JIeKTporiepeiay

19 DKOJIOrHYecKHe PUCKU IIPU IPOU3BOJICTBE 9MEKTPOSHEPIHIL. KynpTypa
MCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B IOBCETHEBHOU KU3HU

20 KonTposasnas padora Ne2 no teme "MexaHudeckue u
JJIEKTPOMArHuTHBIE KojieOaHus".

21 Mexanuueckue BOJIHBI, yclIoBuUs pacnpocrpanenus. [lepuoa. Cxopocts
pacnpocTpaHeHus U JAJIuHa BOJIHbL. [lonepednbie v Mpo10JibHbIE BOJTHBI

22 3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka

23 DNeKTpOMarHUTHbHIE BOJIHBL, UX CBOKWCTBA U ckopocTsk. [1lkana
JIEKTPOMArHUTHBIX BOJH

24 [TpuHLIMIIBI paHOCBS3U U TeNEeBUICHUS. Pa3BUTHE CPEICTB CBSA3U.
Pagnonoxanus

o5 KonTtponbHas padora Ne3 no reme «MexaHHUECKUE U
3JIEKTPOMAarHUTHBIE BOJHBDY.

26 [IpssMonMHEHOE pacIIpOCTPAHEHNE CBETA B OJHOPOIHOM Cpelie.
ToueuHbIil HICTOYHUK cBeTa. JIyd cBeTa

27 OtpakeHnue cBera. 3aKOHbI OTpaskeHus cBeta. [loctpoenue
N300paKEHUH B INIOCKOM 3epKaJie

28 [Tpenomnenue cBera. [loHOe BHyTpeHHEe oTpakeHue. [IpenenpHbIit




YrOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

JlaGopaTopnas padota Ne5. «3mepenue moka3aress IpeIoMICHUS

29 1
CTEKJIa»

30 JIunssl. [Toctpoenue n3obpakenuil B auna3ze. PopMyiia TOHKOHM JTHH3HI. 1
VYBenuueHue N1H3bI

31 JlaGopaTtopHnas pabota Ne6. «VcciaenoBanue CBOMCTB M300paKeHUI B 1
JMH3aX»
[Tonepeunocts cBeTOBBIX BOJIH. Jlucnepcus cBeta. CI0KHBIN COCTaB

32 oenoro cBera. Lpet. MaTepdepennns crera. Judpakmus cera. 1
Judpakunonnas pemérka. [lonspusanus ceeta.

33 JlaboparopHas pabota Ne7. «Habnronenue qucnepcuu CBETa» 1

34 Kontponbnas pabota Ne4 o teme "Ontuxa" 1

35 OnTuueckuie NpudOpPHI U YCTPOICTBA U YCIOBUS UX O€30MacHOTO 1
IPUMCHCHUS

36 I'panue IPHMEHHMOCTH KJIACCHYECKON MexaHUKH. [TocTynarsl 1
CrenHaIbHON TEOPUU OTHOCUTEIIBHOCTH

37 OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH U 1
COKpAIlleHUE JUTHHBI

38 DHeprusi ¥ UMIYIbC PENITUBUCTCKOW YacTUIIBI. CBSA3b MAcChl ¢ 1
SHEepruen ¥ UMITYIbCOM. DHEPIHsl TOKOS

39 Pemenue 3amaq mo reme « OCHOBBI CIIEIUATBHON TEOPHH 1
OTHOCHUTEJIBHOCTHY

40 ®otonbl. Popmyna [Inanka. DHeprus 1 UMIyJabC GpoToHa 1

41 OtxpeiTre U uccnenopanue Gorordpgexra. Onpitel A. I'. CroneToBa 1

42 3akoHsb! potodddexra. YpaBHeHne JuHiTenHa 11a Gorodddekra. 1
«Kpachnas rpanuna» potosddexra

43 Jasnenue ceera. OnbiThl 1. H. JleOenea. Xumuueckoe TEUCTBUE CBETA 1

44 TexHuueckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT, 1
dboTomaTYNK, COTHEUHAsT OaTapesi, CBETOIUO]]

45 Pemenue 3amay 1o teme «DI1eMEHTHI KBAHTOBOM OIITHKI 1

46 Moguenb aroma Tomcona. OnbiTel Pe3epdop/ia mo paccessHuIO 0-4acTHII. 1




HnaHeTapHaﬂ MOACIb aToOMa

[Tocrynartel bopa. M3nydenue u nornomnienrue (GOTOHOB MpHU HMEPexoie

47 aToMa C OJHOT'O YPOBHs SHEPIMM HA IpYyrou. Buasl crieKTpos.

48 BoustHoBbIE cBOMCTBaA yacTull. Bonuel ne bpouns. Kopnyckyisipao-
BOJIHOBOM Ayann3M. CHOHTAHHOE U BBIHY>KJICHHOE U3JIyYCHHE

49 OtkpsiTue paguoakTuBHOCTU. OnbIThl Pe3epdopaa no onpeneneHuto
COCTaBa PaJIMOAKTUBHOI'O U3J1y4EHUs

50 CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue pagnoakTHBHOCTH
Ha KUBbIE OPTAaHU3MBbI

51 OTtkpeITHE TPOTOHA U HEUTpoHA. M30TOomBL. Anbda-pacnan.
ONeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-usiaydyeHue
OHeprus cBA3U HYKJIOHOB B spe. SInepHble peakuuu. S aepHblil

52 peakrop. IIpobnemsl, nepcneKTUBbI, SKOJOTHYECKUE aCIEKThI AACPHON
SHEPIreTHKU
OneMeHTapHble YacTHIbl. OTKPBITHE TO3UTPOHA. MeTo bl HaOII01eHUS

53 Y PETUCTpALU AIEMEHTApHbIX YacThll. Kpyrislii cron
«DPyH1aMeHTalIbHbIE B3aUMOACHCTBUS . ENMHCTBO pn3ndeckor KapTHHBI
MUpa»

54 KonTposnsHas padora NeS no teme "KBanroBas ¢puzuxa"

55 Bun 3Bé3nH0r0 Heba. Co3Be3aus, sipKue 3BE3/bI, TUTAHETHI, UX BUANMOE
nBuxkeHne. CoaHeuHas CUCTEMa

56 Comnnre. ConHeuHast akTUBHOCTD. VIcTounuk sHeprun CoJiHIa U 3BE3T
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI NIABHOU

57 NOCJIEA0BATENbHOCTH. BHYTpeHHEe cTpoeHue 38€31. CoBpeMEHHbBIE
IIPEICTABIICHUS] O IPOUCXOKIAEHUU U HBOMOIMU CONHIIA U 3BE3]

58 Mueunsiit [lyte — nama ["anaktuka. [Honoxenue n aeuxenune ComHIa
B ['aymakTuke. ['anmaktuku. YEpHbIE IBIPHI B iApaxX rajlaKTUK

59 Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro B3pbiBa.
PennkToBoe n3nydyenue. Meraranaktuka

60 Hepemennsie mpo0aeMbl aCTpOHOMHUHT

61 Kontponbnas padota Ne6 o TemMe «IJeMEHThI aCTPOHOMHUH U

acCTpOHUZHKIY




O6o0matomuii ypok. Poib ¢hpu3uKku 1 aCTpOHOMHUH B SKOHOMHYECKOM,

62 TEXHOJIOTUYECKOH, COLMAIIBHOM U 3THYECKOH chepax IesTeIbHOCTH 1
YyeloBeKa

63 O6o61ua101u1:1171 YPOK. I:OJ'II) 1 MecTO (PU3UKH U aCTPOHOMUU B 1
COBPEMEHHOW HAyYHOH KapTHHE MUPA

64 Ob6o6maromuit ypok. Posib puznueckoii Teopun B GOpMHUPOBAHUT 1
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MHUpa

65 O6o6maromuii ypok. Mecto Gpusndeckoil KapTUHBI N\IJI/Ipa B 001IeM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O IPUPOJIE

66 PesepBHBIi ypok. MarautHoe mojie. DJIeKTPOMarHUTHAS HHYKIIUS 1

67 PeszepBHblIil ypok. OnTuka. OCHOBBI ClIEIUATIBHON TEOPUU 1
OTHOCHUTEIIEHOCTH

68 Pesepnblit ypok. KBanroBas ¢pusnka. D1eMeHThl aCTPOHOMHMHU U 1
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 10 kmace/ 'ennenmreitn JI1.O., bynatoa A.A., Kopuunses U.H., Komkuna A.B.,
OO6m1ecTBO ¢ orpann4yeHHoON 0TBeTCTBeHHOCThI0 «BMHOM. JlabopaTopust 3HaHUI»;
Axunonepnoe o6mectBo «M3narenscrBo «IIpocBenienue

» ®duswnka, 11 kiace/ I'ennenmreiin JI.O., bynatoa A.A., Kopaunses 1. H., Komkunaa A.B.,
O6mecTBo ¢ orpaHnueHHOM 0TBeTcTBeHHOCTHI0O « BUHOM. JlaGopaTopust 3HaHUI»;
Axuunonepnoe obmectBo «M3ngarensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

®dwusuka. 10-11 kmaccel. ba3oBeliii u yriryoneHHblid ypoBHU. [IpumepHas pabodas mporpaMma.
JI. O. I'ennenureiin, A. A. bynatoBa, A. B. Komkuna, H. H. JIykuenko. MockBa: bunowm.
JlabopaTtopus 3Hanui, 2016

H.A. ITapdentreBa. COopHUK 3a7a4 10 pusuke: 6a30BbIi U MpodMIbHbIN ypoBHU: i 10-
11 xmaccoB obmieo0pazoBarenbHbIX yupexacauii. M.: [Ipocsemenue, 2016.

1O.C. Kynepureitn, A.E. Mapon. ®usuka. J{uddepenuposannsie 3anaun. 10-11 kacc.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Poccuiickas anextponHas mikoja https://resh.edu.ru/
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