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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpEIHEro OO0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenpHON mporpammsbl, mpenctaBieHHsIx B ®PI'OC COO, a Takke ¢ ydé€rom
dbenepanbHOl pabodeil MporpaMMbl BOCTIHTAHUS M KOHIICTIIIMH TPENOAaBaHUsA y4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
pean3yIoNuMX OCHOBHBIE 00pa30BaTeIbHbIE TPOIPAMMBI.

Conepxanue mporpamMMmbl 1Mo (U3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu o0ydeHun ux Gu3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATebHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METaIlpeaMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUYUTHIBAET HEOOXOTUMOCTH pealln3alliil MEXIPEAMETHBIX
cBs3ell (DM3WMKM C E€CTECTBEHHO-HAyYHBIMH YyYeOHBIMU TpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKH: JIHUYHOCTHBIE, MeETalpeAMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e IUIAaHUpPYEMbIEC PE3yIbTaThl OCBOCHUS Kypca (U3UMKH Ha 0a30BOM ypOBHE, B TOM UHCIIE
IpeIMETHBIE PE3yAbTAThI MO rojiaM O0yUeHUs;
e coaepxaHue yuyeOHoro nmpeamera «Pu3ukay mo rojgam o0ydeHHs.

®dusnka Kak Hayka 0 HanboJjee o0mMuUX 3aKOHAX MPUPOJIBI, BRICTYMAs B KAYECTBE YIYCOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECCTBEHHBIH BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKaloliemM MUpE.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIHMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, N3y4aeMbIX
XuMHUen, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
NpUMEHEeHHEe (U3NYECKUX 3HAHUW OmpeleNsieT XapakTep U pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBAMU U JIpYyruX. M3yuenue (U3MKH BHOCUT OCHOBHOU BKJIA] B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMEHUH
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHECHUH UMY Y4EOHBIX HCCIICTIOBAHUM.

B ocHOBY kypca pu3uku 1151 ypoBHS cpeaHero oOmiero oopa3oBaHusl MOJI0XKEH Pl UACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC ABIISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX pa3fesioB (DM3HMKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoesn cenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepuall Kypca pU3UKU 00beTMHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIICCTBE U TOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mpenmnoyiaraeT MUCMOIb30BaHUE T'YMaHUTAPHOTO
noTeHImana GU3NYecKoi HayKu, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMHU ITPOobieMaMHu.

Hoes npuxnaonou nanpagnrennocmu. Kype Gu3nku npeamnoiaraeT 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn sxonocuzayuu peanusyercss IMOCPEACTBOM BBEICHHUS 3JEMEHTOB COJEpKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTUH, a Tak)Ke 00CYKICHHS MPoOIeM palliOHATILHOTO MPUPOIOTIOIB30BAHMS U
9KOJIOTHYECKOM 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE CpelHero oOIiero oOpa3oBaHMSA
ABJISIIOTCS  pu3udeckue Teopu (HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS



¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, Ui ONUCAHMs €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucTeMHO-IeSTETbHOCTHBIN MOAX0/] B Kypce (PU3UKHU pean3yercs MPexIe BCEro 3a CUeT
OpraHu3aluK SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0ydvaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUYEHHUYECKUX MPAaKTUYECKUX paldoT. BulieneHue B yka3zaHHOM IepeuHe Ja0opaTOpHBIX padoT,
IOPOBOJUMBIX JJIsI KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YJYacTHUKaMH 0Opa30BaTEebHOTO
mpoIriecca UCXOo/sl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabunera (usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIONIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE y[enseTcsl pelIeHUI0 pacu€THBIX U KadecTBEHHBIX 3aaad. [Ipu atom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEBIO,
MO3BOJISIOIINE NPUMEHATh HM3Y4YEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasiena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3aesoB. /|jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL  3aJaHMsl Ha OOBSCHEHUE MPOTEKaHWs (U3NYECKUX SBJICHHMM M IPOLECCOB B
OKpY’Kalollel J>KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ T1peboBanmsimu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecrieueHnI0 y4eOHOro Tpoliecca 0a30BBI ypOBEHb Kypca (DM3UKH HAa YPOBHE CPETHErO
o0rmiero o0pa3oBaHUs JIOJDKEH M3y4yaThCs B YCJIOBHUAX MPEAMETHOrO KabuHeTa (PU3MKU WM B
YCIOBHUSAX MHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOro 1ukia. B xabunere
(GU3UKN T0JKHO OBITH HEO0X0AUMOE JTabopaTopHOEe 000PYIOBAHKE /TS BHITIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUYEHHYECKUX NPAKTUYECKUX pPAabOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE 000pyAOBaHHE (OPMUPYETCSI B COOTBETCTBUM C IPUHIUIIOM
MHUHHMAaJIbHOH JOCTAaTOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY IEPEUUCIICEHHBIX B MpOrpaMMme 1o
(Gu3uKe KIIOYEBBIX AEMOHCTPALMN A MCCIEJOBAHUS HU3y4aeMbIX SIBICHMH U IIPOLECCOB,
HIMIIUPHYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe o0OopynoBaHUE IJisi YYEHUUYECKHX IMPAKTUYECKUX paboT (GopMupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M oOecrmeyuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
obOyvaronuxcsi. TeMaThueckre KOMILUIEKTBI JIabOpaTOpHOro 00OpYyIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI (PUNKU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (dopMupoBaHHE HWHTEpeCa U CTPEMJICHHS OOYJaloIUXCd K HAaydYHOMY H3yYCHHIO
NPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e Dpa3BUTHE TPEACTABICHUH O HAayyHOM METOAE TMO3HaHUS U  (QOpMUpOBaHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;
e (QopmupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3yuyeHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
e (QopmupoBaHUEe YMEHUN OOBSICHSATH SIBJICHUS C HUCIIOJIB30BAaHHEM (PU3UYECKUX 3HAHHUHA U
HAYYHBIX JOKa3aTeIbCTB;
e (opMupoOBaHHE TNPEACTABICHUH O PO (PU3MKH ISl Pa3BUTUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.
JlocTrxkeHne ITHX Ieliel oOecrednBaeTcs pelIeHHEeM CIEAYIOIUX 3a/1ad B Ipoliecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:



e TPHOOpETEHHE CHCTEMBl 3HAHWN 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHsIX, BKIJIIOYAsi MEXAaHUKY, MOJIEKYISIPHYIO (U3UKY, 3JIEKTPOAUHAMHUKY, KBaHTOBYIO
(GU3UKY U IEMEHTHI aCTPOPHU3UKY;

e (opMuUpOBaHME YMEHUN NPUMEHATh TEOPETHYECKHE 3HAHUA i1 OOBSICHEHUS
¢u3nUecKux SBIEHUH B MNPUPOAE U AN TPUHATHS TPAKTHUECKUX pEUICHUH B
MMOBCEAHEBHOM XKU3HU;

e OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMYHBIX 33/1a4 C SIBHO 33aHHON (pr3nyecKoil MOJeNbIo,
3aja4, MOJPa3yMEBAIOIIMX CAMOCTOSATEIBHOE CO3JaHMe  (U3MUECKOW  MoJenu,
aJIcKBaTHOW yCIIOBUSIM 3aJauu;

e [IOHMMaHHE (PU3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLYIO CPELY;

e OBJIQJICHUE METOAAMHU CaMOCTOSTEJIBHOTO IUIAHUPOBAHUSA W NPOBEAEHUS (U3NYECKUX
HKCIIEPUMEHTOB, aHAJM3a U UHTEPIpeTaluu HHPOPMALIUHY, OTIPEIEICHUS JOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara,;

e CO3JAaHHUE YCIIOBUM IUIs Pa3BUTHS YMEHUU INPOEKTHO-UCCIIEN0BATEIBLCKOU, TBOPYECKOU
NESITETbHOCTH.

Ha wu3yuenue ¢usukum (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHMs
orBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMme no (pu3mke nepeueHb J1ad0opaTOPHBIX U MPAKTUUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENh JEJaeT BBHIOOpP MpOBeAeHHUS J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEP)KXAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®u3uka 1 MeTObI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Haydnesle Meroasl IO3HaHUA OKpYKawollero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pU3HKe.

MonenupoBanue (pu3nyecKux SBICHUH U mporieccoB. Hayunsle runore3pl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMII COOTBETCTBUS.

Ponp m mecto ¢u3uku B (POpPMHUPOBAHUM COBPEMEHHOM HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

Llemoncmpayuu

Amnaiorossle U IU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXaHMUYeCKoro JBmkeHus. Cucrema
otcuéta. Tpaekropus.

[Tepememnienne, CcKOpoCcTh (CpelmHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopAuHAT. Cllo)KeHue MepeMeleHu u
CJI0’KEHHE CKOPOCTEM.



PaBHOMEpHOE M paBHOYCKOPEHHOE MpPSIMOJIMHEHHOE NBMXKeHue. I'pauku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMELICHUSI MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.

KpuBonuneliHoe nBuxeHue. J[BUKEHHE MaTepuUaTIbHOW TOYKHM 110 OKPYXKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMHUTeNnsHOE YCKOPEHUE.

TexHuueckue yCTpPONCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIHAOMETP, JIBUIKEHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIAS] KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanne NBUKEHHI C UCIIOIB30BaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpomIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30OHTANIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.

HampasneHnne ckopocTH pyu ABM>KEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY  NYTSAMH,  HPOMACHHBIMM  TEJIOM 34
IIOCJIEI0BATENIbHBIE PAaBHBIE IPOMEKYTKM BPEMEHHM IIPU PaBHOYCKOPEHHOM JIBUKEHUHM C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYIIO.

N3yueHne NBUKEHHUS IAPUKA B BA3KOU JKUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocutenbHOCTH ["anunes. [lepsreiit 3akoH HptoToHa. MHepunanbHble CUCTEMBI
OTCU€Ta.

Macca Ttena. Cwuima. Ilpununun cynepno3uumu cui. Bropoit 3akoH Hprotona mis
MaTepualbHOU TOYKU. Tpernii 3akoH HbI0TOHA U1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsokectu. [lepBas kocmMuyeckasi CKOPOCTb.

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

Tpenune. Buasl TpeHust (mokosi, ckojibkeHus, kadeHus). Cuia TpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXEHHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBaeHUs
IIPU IBMKEHUH TeJIa B )KUJKOCTU WM rase.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT cuibl OTHOCHUTENBHO OCH BpaunieHus. [lmedo cuiibl. YciaoBusi paBHOBECHs
TBEPAOTO TEIA.

TexHu4yeckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MOIIIMIHUKH, JBH)KCHHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeopMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEHHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

Nzydenue nBuxeHus: Opycka o HaKJIOHHON TITOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CUJ1 YIPYTOCTH, BO3HUKAIOIIMX B IPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.



Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Hmnynbe MatepuaabHOM TOUKHM (Te€na), CUCTEMBl MaTepHaIbHbIX TO4YeK. MMmynbe cuibl u
M3MEHEHUE UMITYyJIbCca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABMKEHHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi mMarepuanbHOM Toukd. Teopema 00 M3MEHEHHWM KHHETUYECKOM
JHEPIUU.

[TorennmaneHas sueprus. [loTeHnnanbHas SHEPrus ynpyro 1eopMHUPOBAHHOMN MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[lorennmaneHble ¥ HEMOTEHIMANbHBIE CHIBL. CBA3b pabOTHl HEMOTCHUHUAIBHBIX CHJI C
MN3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHUS MEXAHUYECKON YHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckrne ycTpoHMCTBAa U MPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
IIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMATIEHON YHEPTUU B KHHETHYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenne aOCOMIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHl CUJIBI ¢ M3MEHEHHEM MEXaHWYECKOM HSHEepruu Teja Ha
IIPUMEPE PACTSHKCHUS PE3HHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TTOJIOKECHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OINBITHOE 000CHOBAaHUE.
bpoynoBckoe nBmwxkenue. uddys3ms. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pa3mepbl Mosiekysd. KonumdecTBo BeliecTsa.
[TocTostnuas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogenbs uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUYECKOM TEOPHH
UJeaNbHOrO Ta3za. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTrUu
TEIJIOBOTO JBMKeHMs uactull raza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporecchl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
n30x0pa, u3obapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3BIBAIOIIUE JHUCKPETHOE CTpPOSHUE BemecTBa, GoTorpaduu MoKy
OPTraHUYEeCKUX COCTUHECHUH.

OmnbiTe! 0 AU(PY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHSL.

Mogens onbira IITepna.

OnbIThL, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Mogenb, WITIOCTPUPYIOLIAsk IPUPOJTY J1aBJICHUS ra3a Ha CTEHKHU COCY/a.

OMBITHL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U301 POLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenre Macchl BO3JyXa B KIJIACCHOM KOMHATe Ha OCHOBE H3MEPEHHH 00BbEéMa
KOMHATBHI, IaBJICHUS U TEMIIEPaTyphbl BO3/lyXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.



Tema 2. Ocnosvt mepmoounamuku

TepMmoguHamuyeckass cucrema. BHYTpeHHSASI 3HEPTrHsi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoOb! e€ u3mMeHenus. KomuuecTBo TemioTsl U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IeIbHas
TEIVIOEMKOCTh BellecTBa. KoMuecTBO TEIUIOTHI IPH TEIIoNepeiade.

[Tonsitue 00 ammabatHOoM mporiecce. [lepBbiii 3akoH TepMoamHamuku. I[IpumeHeHHe
NepBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoObpaTuMOCTh IPOIIeCcCOB B MPUPO/IE.

Tennobie MamuHbl. [IpUHIKIIBL eiicTBUS TEIIOBBIX MaiiuH. [IpeoOpa3oBaHus SHEPrun B
TeroBeIX MamuHaxX. KoaddumuenT mone3noro peictBust terioBod mammebl. [ukn Kapro u
ero Ko3((HUIMEHT MOJE3HOT0 ASHCTBHL. DKOIOTHIECKHE IPOOIeMbI TEIIOHEPT eTHKH.

TexHuuyeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUWE: JBUTATEllb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEHW 3HEpPruM Tela NpPU COBEPUICHUU palOOThI: BBUICT MPOOKHU W3
OyTBUIKM TIOJ JIEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe IMyTEM
TpeHus (BUICOAEMOHCTpALUSA).

H3meHeHne BHYTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipy TeIrionepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHONU TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoonvl

[Tapoo6pa3oBanue u koHaeHcalus. Vcrapenue u kuneHne. AOGCOMIOTHAS U OTHOCUTEIIbHAS
BJIAXKHOCTh Bo3ayxa. HacklmeHHblil map. YienpHast TemoTa mapooOpa3oBaHHs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

Tsépnoe teno. Kpucrammmueckue u amop@Hbie Tesa. AHU30TPOIUS CBOHCTB KPUCTAIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruioTa raBneHus. CyOomumanmsi.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoWcTBa M NPAKTHUUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAIOPUMETpP, TEXHOJOTMH IOJYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npy NOHWKEHHOM JaBJICHUH.

CriocoOb1 U3MepeHHsI BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexmpocmamuka

DNeKTpu3anus Tell. OJJNEKTpUYecKuid 3apsa. JlBa BuAa JIIEKTPUYECKUX  3apsiiOB.
[IpoBOAHMKH, AUIIEKTPUKHU U TIOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiicteue 3apsgoB.  3akoH Kynmona. TodeuHbId  AIEKTPUYECKHUM  3apsjl.
Onexkrpuueckoe noise. HanpsokéHHocTh 3nekTpuueckoro noss. [lpuHuun cyneprno3uuuun
3JIEKTPUYECKUX NoJIeH. JINHUM HanpsHKEHHOCTH AIEKTPUYECKOTO MOJIS.

PaGora cun oanmekrpocratudeckoro moisA. [loTeHnuman. Pa3HOCTH TOTEHIIMANOB.
[IpOoBOTHUKY M AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.



OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCaTopa. DHEprus
3apsYKEHHOI0 KOHJIEHCATOpAa.

TexHnueckue yCTpONCTBA M INPAKTUYECKOE INPUMEHEHME: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIAI JEHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBrue HadIEKTPU30BAHHBIX TEJL.

DNEKTPUYECKOE TOJIE 3apsKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOoCTaTUYECKas 3allHTa.

JIMPNeKTpUKH B 3JEKTPOCTATHYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM  IUIACTHH,
paccTosTHUSA MEKAY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepeHue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUUECKUI TOK. YCJIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKa. MICTOUHHMKHU TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTka LETH.

DIIeKTpHUYECKOe CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl Cujla U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa J1s
MOJTHOM (3aMKHYTOM) AJIEKTpUIECKOi enu. KopoTkoe 3amMbikaHueE.

DIIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COIIPOTUBIICHUS! METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M NpPHUMECHas MPOBOJUMOCTbh MOIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M PpacijlaBax »3JIEKTPOJHUTOB. IDJIEKTPOJUTHUECKAS
JUCCOIMaIus. DIEKTPOIIN3.

DJIeKTpUUYECKU TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MoaHus.
[Lnazma.

TexHu4eckne ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, pEOCTar,
WUCTOYHUKMA TOKAa, OJEKTPOHArpeBaTelNbHBIC MPUOOPBI, OSJICKTPOOCBETHTEIHHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSKEHUSL.

3aBUCUMOCTh CONPOTHUBJIECHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMenaHHOoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe m3MmepeHue 3ieKTpoABMXKYIIEH cuibl. KopoTkoe 3aMblkaHUE TralbBaHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTB BO3yXa.

OaHOCTOPOHHSS TPOBOAMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.



WN3mepenne  SNEKTPOABHKYIEH CHJIBI  HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTUBIICHUS.

Habmonenue anekrpornusa.

MexnpeaMeTHbIe CBS3H

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouwamusi, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAay4YHOIO MO3HAHMUSL:
SIBIICHUE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBbl  ypaBHEHWH, nuHeHHas QyHKuus, napadona,
runep6osa, ux rpaduku 1 CBOMCTBA, TPUTOHOMETpUUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIUH HA OCH
KOOpJMHAT, CII0XKEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe JBI)KEHUE B JKUBOW mpupoze, 1uddysus, ocMoc, TEII00OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEIJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAIIUS, TaJbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUe IBUKEHUI ¢ UCIOJIB30BAaHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHHKE, TOIIIMITHUKY, HCIONH30BAHUE 3aKOHA COXPAHECHUS HMMITYJIbca B TEXHUKE (pakera,
BOAOMET W JpYIHWE), JBHTaTelb BHYTPEHHEro CropaHus, TmapoBas TypOWHa, OBITOBOU
XOJIOIMIBHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATePUAIOB, B TOM UYHCIIC
HAaHOMATepHalloB, M  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
DIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3nen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

ITocTosiHHbIE MarHuThl. B3anmoaelCTBHE TOCTOSIHHBIX MarHuToB. MarHuTHOE TIOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uliui MarHUTHBIX MOJed. JINHUM MarHUTHOM
uHaykuud. KapTrHa mTuHui MarHUTHOM MHTYKLIUH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarauTtHoe mosie NpoOBOJHMKA ¢ TOKOM. KapTWHa JIMHMI MHAYKUMHA MarHUTHOTO ITOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoAyJdb M HampaBlieHHE. JIBM)KEHHE 3apsyKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBieHnEe BAEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKkTOpa MArHUTHOM HWHIYKIIUU.
DIEKTPOABUKYILASA CUJIA MHIYKIUMU. 3aKOH JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anekTpudeckoe moJie. DIJIEKTPOABMKYILAs CHIAa WHAYKIUU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NHnykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAs CUJIa CAMOUHTYKLIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHudyeckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: IOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIvHMM MHOYKIMYA MarHUTHOTO TOJIA.

B3anmopeiicTBrue 1ByX POBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.

IIpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYILEH CHUJIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
NOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMATHUTHOM MHIAYKIUU.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1eOAHUA

KonebarenpHast cuctema. CBoOOmHBIE MexaHWYeckue KoneOanus. [‘apmoHmueckue
koneOanus. Ilepuwon, wacrora, ammmryaa W ¢asza kojiebanwit. [IpyKMHHBIA MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUSX.

Konebarenpubiit koHTYp. CBOOOIHBIC 3IIEKTPOMArHUTHHIE KOJICOAHUS B HJICAIBHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU M 3JIEKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJEOaTeIIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarommx KojieOaHUsAX. BrIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CUHYCOUJANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAYEHHUE CHUJIIbI TOKA U HANIPSIKECHHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya W HOTPEOJICHUE DICKTPUUECKON SHEPrUH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dieKTpodHepruu. KynpTypa uCnosib30BaHus
AJIEKTPO3HEPTUU B IIOBCEHEBHOM JKU3HH.

TexHuueckrne YCTpOHCTBA MW MPAKTUYECKOE TMPUMEHEHHUE: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosebaTeabHON CUCTEMBbI (TIPY>KUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTHA  CHJIBI TOKAa U HANpsDKEHHST OT  BPEMEHH) Jis
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHaHc mpu mocienoBaTENIbHOM COEIMHEHUHM PE3UCTOpA, KaTYUIKM MHIAYKTMBHOCTH U
KOH/JIEHCATOopA.

Monens IMHUY 3JIEKTPOIIEpe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MAIBIX KOJICOAHUH TPy3a HA HUTH OT JUTMHBI HUTH U
Macchl rpysa.

HccnenoBanne mNEepeMEHHOr0 TOKa B ILENM M3 IOCIEAOBATENbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

MexaHudeckue BOJIHBI, YCI0BUs pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus
U JiuHa BonHbl. [lomepeuHble M TMpoJOJbHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYy4€HHUS AJIEKTPOMATHUTHBIX BOJH. B3amMmHas
opueHTanus BeKTOpoB E, B, V B snexrpomarauTHOl BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)keHHe, IMpelioMlIeHue, mnoispuzanus, audpaxkuus, uHtepdpepenuus. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3MEeKTPOMATrHUTHBIX BOJH. [IpuMEHEHMEe 3JE€KTPOMarHUTHBIX BOJH B TEXHUKE M
ObITY.

[IpuHUMIIBI paInOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl.

TexHu4eckne ycTpoiCTBa M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAaJbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Llemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE TONEPEUHBIX U MPOAO0IbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue otpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepepeHny u 1uppakiud MEXaHMUECKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmioneHne cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOM
KoJie0aHui.

HccnenoBanue  CBOMCTB — AJIEKTPOMAarHUTHBIX — BOJH:  OTPAXKEHHWE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIIns.

Tema 3. Onmuxa

I'eomeTpuyeckas onrtuka. [IpsMonuHeiiHOEe paclipoCcTpaHEHHE CBETa B OJHOPOHON Cpee.
JIyu cBera. ToUueUYHBI UICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUW B TIJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TIPEJIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroja IOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus cBera. CloxHbIH cocTaB 6eoro cera. Lper.

ColOuparomue W pacceuBaroniue JHUH3BL. ToHKas JuH3a. DOKYCHOE pacCTOsHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JTMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WaTepdepennus cBera. KorepeHTHbIE HCTOYHHWKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YcinoBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHHd MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoiicTBa M NpaKTHUECKOE NpPHUMEHEHHE: O4YKH, Jyna, ¢oToammapar,
NPOCKIIMOHHBIN ~ammapar, MHMKpPOCKOI, TEJEeCKOI, BOJOKOHHAs ONTHKA, JU(paKIMOHHAS
pemETKA, TOISAPOU/I.



Llemoncmpayuu

[IpsamonuHEeiHOE pacnpoCTpaHEHUE, OTpaKE€HHWE U MpeoMieHHe cBera. OnTrudyeckue
puOOpBHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKOmna.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nqudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonydenue cekTpa ¢ MOMOIIbI0 AUPPAKIHOHHON PEIIETKH.

Habmioenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['paHuibl MPUMEHUMOCTH KJIACCMYECKOM MeXaHWKH. [locTymarsl crnenraibHON TEopUu
OTHOCUTCJIBbHOCTU: HWHBApPUAHTHOCTL MOIYJIA CKOpOCTH CBCTa B BaKyyMe, MMPUHIHAIT
OTHOCHUTEJIBHOCTH DWHILTEHHA.

OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.HeHI/I€ BPCMCHU U COKPAIICHUC OJINHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SJHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTULbl. DHEPT U MTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Inanka cBa3u sHeprun GOTOHA C €ro YaCTOTONH. DHEPrus U UMIYIIbC
dboToHa.

OtkpeiTne u  ucciaenoBanue (Qorodpdexra. Omnbitel  A. I CromeroBa. 3aKkoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue YCTPOWCTBA M MPAKTHYECKOE NpPUMEHEHHe: (OTO3IEMEHT, (HOToAaTUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETO (oTo3ddexra.

CBeTOoauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ombitel Pesepdopna mo paccesHuio o -4actuil. [lnanerapHas
mozenb atoMa. [loctymatrel bopa. U3nydyenue u mornomeHrne GoTOHOB MPHU MEPEX0Jie aToMa ¢
OJIHOTO YpOBHS BJHeprum Ha apyro. Buasl cnekTpoB. CHEKTp YpOBHEW 3HEPrMM aToMa
BOZOPOAA.

Bonnossle cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIy4YCHUE.

TexHu4yeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIBHBIA  aHAU3
(cTieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.



Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB MU3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBHI, JIOKa3bIBAIOIINE CII0)KHOCTh CTPOEHHUSI  sifpa. OTtkpbITHE
paauoakTuBHOCTH. OBITEL Pe3epdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykmonHas moxaens siapa Ieitzen6epra—lBanenko. 3apsi
sapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnian. DIEKTPOHHBIH W TO3UTPOHHBIA Oera-pacmaj. ['amma-usmydeHue. 3aKoH
pPaauoaKTUBHOTO pacraja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedekT maccer sapa.

Snepusle peakuuu. [lenenue u CUHTES sSa€Ep.

Snepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCHEKTHUBBI  SACPHOMN
DHEPreTUKU. DKOJIOTUUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.

DnemMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo1bI HAONIOACHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHIL.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (puznueckoit KapTUHBI MUpA.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHE: NO3UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jlemoncmpayuu

CUY€TunK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Otanbl  pa3BuTUs  acTpoHoMmuH. [IpukinagHOoe ¥ MHUPOBO33pEHUYECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 38é3nH0r0 Heba. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUJUMOE ABHKCHHUE.

Conneynas cuctema.

Connie. ConHeuHass akTUBHOCTh. McrouHuk sHepruu CosHIA W 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIABHOM MOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
nocjea0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE TIPEACTABIECHHUS O
MIPOUCXO0KICHUH U 3BOIoLMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [1yTe — Hama [NanakTtuka. [Tonoxxenue u npmxenne Connina B ["anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPax TANAKTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon XaO6na. PazOeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ H3MydeHUE.

MacmtabHas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOpPYKEHHBIM TJ1a30M C UCIHOJIB30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus 1 ipKue 3BE3/IbI.

Ha6mronenus B Teneckon JIyHsl, raner, Mneuroro [yrtu.

O0o0mariee NOBTOPeHUE

Ponp ¢Qu3uku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUHU B



COBPEMEHHOM HAayuyHOW KapTHHE MHpa, poib (U3UYECKOH Teopun B (GopMuUpOBaHUH
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS € Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouwamusi, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAay4YHOIO MO3HAHMUSL:
SIBIICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
SKCHEPUMEHT, MOJAEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMI, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOIbHUKOB, ONPEEICHNE TUIOIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: dneKTpUYeCKue SBICHUS B JKMBOW MPUPOJE, KOJieOATeNbHbIC JBIKECHUS B
JKUBOW TNPUPOJE, ONTHYECKHUE SIBJICHUS B JKUBOW NPUPOJAE, ACUCTBUE paJvalliid HA >KUBBIC
OpTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTaNIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX PyA, (OTOChEMKa 3€MHOM
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUM.

Texnonoeus: TMHUNA QJICKTpoInepeaay, reHepartop NEPEMEHHOTI'O TOKa, OJICKTPOABUIATECIIb,

WHAYKIIMOHHAS Te€4b, pajap, PaaidoNpUEMHHUK, TEJIeBU30p, aHTeHHA, Tenedon, CBY-neub, MpOEKIIMOHHBIH
anmnapar, BOJIOKOHHAs OIITHKA, COJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Pu3nMKa» Ha ypOBHE CpEeIHEro oOIero oOpazoBaHMSA
(0a30BBIA  YpPOBEHB) JIOJDKHO  OOCCHEYHTHh  JIOCTHIXKEHUE  CICAYIONIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHUsS ydeOHOro mpenmMera «Du3uKa» JOJKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
paclIMpeHne KU3HEHHOTO OIBbITAa M OIbITa JEATEIBHOCTH B MPOLECCE PEeATU3alii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpa’kIaHCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMM  OOy4aroIlerocss Kak akTHBHOTO H
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIeCTBa;

NPUHATHE TPATUIMOHHBIX OOIIEYETIOBEYECKHX T'YMAHHUCTHUECKUX U JIEMOKPATHUECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO NESTEIBHOCTh B HHTEpPECax TIPakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABIEHUU B 00pa30BaTeIbHON OpraHu3alyu;

yYMEHHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBUU C HX
(YHKLIUSAMHU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMS:



c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHONIEHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, IOCTHKEHHUSIM POCCUHUCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCThH OLIEHMBATh CUTYAllMI0 U IMPUHHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMS

ACTETHYECKOE OTHOILIEHUE K MHUPY, BKJIIOUAsl AICTETUKY HAyYHOTO TBOPUYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOro BOCTIMTAHUS:

UHTEpEC K pa3iuyHbIM cdepam NpodecCHOHAIBHOM JEATETbHOCTH, B TOM YHCIE
CBS3aHHBIM C (HU3MKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MJIAHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHMIO B 00sacTh (U3MKUA Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCITUTAHUS:

c(OPMHPOBAHHOCTh 3JKOJIOTUYECKON KYyJIbTYpHI, OCO3HAHHWE TJIO0AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE ICHCTBUM B OKPYKAIOLIEW Cpele Ha OCHOBE 3HAHUS
1eyeld yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

pacIIMpeHUe OmbITa [JEATEIBHOCTH HSKOJIOIMUYECKON HaIpaBJIEHHOCTHM Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (PU3UKeE;

7) HIEHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCT ~ MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAYYHOW JEeSATENIbHOCTH, TOTOBHOCTH B Ipoliecce M3ydyeHus Gpusuku
OCYILECTBIISATh MPOEKTHYIO U UCCIIEAOBATENBCKYIO EATEIbHOCTh MHUBHIyaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe1bHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS
Ba3oBrble JJornueckue aeicTBuA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U AaKTyaJlU3UpOBaTh MpoOJieMy, paccMarpuBarh e¢
BCECTOPOHHE;

OHp@I[CJIHTL OeJan ACATCIbHOCTHU, 3aaBaThb HapaMeTpH n KpI/ITepI/II/I HUX OOCTHKCHUA,

BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHBOPEUHS B paCCMaTPUBAEMbIX (PU3MUECKUX SBJICHHSIX

pa3pabaTbIBaTh IUIaH pEIIEHUs MPOOJIEMBbl C YYETOM aHAIM3a UMEIOLINXCS MaTepUaIbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBBI B JACATCIIbHOCTh, OLCHHMBATH COOTBCTCTBHUC pe3yanaTOB OeiIAaM,
OIICHUBATh PUCKH MOCIICACTBUHN ACITEIHHOCTH;

KOOPJMHUPOBATh W BBINOJHATH paboTy B YCJIOBUSAX pEalbHOrO, BHUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

paSBHBaTb eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX Hp06.H€M.
Ba3oBrble ucciaenoBareJnLCKHeE AelCTBHUA.

BJIaACTH Hay‘{HOﬁ TCpMHHOHOFHCﬁ, KIIFOUEBBIMU ITIOHATHUAMU U MCECTOAAMHU (1)I/IBI/I‘ICCKOI>'I
HayKH;



BJIAJICTh HaBbIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW M MPOCKTHOH NEATENIbHOCTH B OOJIACTH
(GHU3UKH, CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOOB PELICHUS 33/1a4
($U3uUeCKOro conepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOOB TO3HAHUS;

BIIAZICTh BUAAMH JAEATEIBHOCTU MO IOJYYEHHIO HOBOTO 3HAHHS, €ro HHTEpIIpeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3IUYHBIX YYEOHBIX CHUTyalMsX, B TOM 4YHCIE NpHU
CO3JIJaHUHU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBIABIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3HpOBaTh 3aJady, BbIIBUTATb
TUIOTe3y €€ pEelIeHUs, HaXOJUTh AapryMEHTHl Ui JIOKa3aTeNbCTBA CBOUX YTBEPXKICHHH,
3aaBaTh apaMeTPhl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH NOJTYYCHHBIEC B XOJI€ PEIICHNUS 3a/1a4U Pe3yIbTaThl, KPUTHIECKH OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEIbHON JEATEIFHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PHU3UKY;

JIaBaTh OIICHKY HOBBIM CHUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

YMEThb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 007aCTh KU3HEEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTh OpUrHHAIbHbIE MTOIXObI H PEILICHHS;

CTaBUTH MTPOOJIEMBI U 3a]Ja4H, JOITYCKAOIIHIE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ nnpopmanmeii:

BJIQZICTh HaBBIKAMH MOIy4eHHS MH(GOpPMALUH (U3UUECKOTO COJACpP)KAaHHS M3 HCTOUYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (HOPM IPEICTABICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

UCTIONIB30BaTh CpPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/1a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€301TaCHOCTH, TUTHEHBI, PECypCcOCOepEKEHHS, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOTO COJCp)KaHMs B PpA3IMYHBIX QopMaTax ¢ y4ETOM
Ha3HaueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpuH, BBIOMpaAs ONTUMAIbHYIO (GOopMy
IPE/ICTaBICHNS U BU3YATH3aLUH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHble YUeOHbIe 1eHCTBHUSA:

OCYILECTBIIATh OOIEHHE HA YPOKax (PU3UKKU U BO BHEYPOUHOH J1E€ATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHMS C MCIOJIb30BAaHUEM SA3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBHUYaIbHON paboThI;

BBIOMPATh TEMATHKY W METOJbl COBMECTHBIX IEHCTBUU € y4€TOM OOLIMX HMHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IPUHUMATh LIE€IM COBMECTHOM N€ATEIbHOCTH, OPIraHHU30BBIBaTH U KOOPAMHUPOBATH
JNEUCTBUSA 1O €€ ITOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh KaYeCTBO CBOETO BKJIA/a M KAXKAOI0 y4aCTHHKA KOMaH/bl B OOIIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE INPOEKTHI, OLEHUBATh MACU C IO3MLIHAN HOBHM3HBI, OPUTHMHAJIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILIECTBIIAATh IIO3UTHBHOE CTPAaTErMYECKOE IOBEJCHUE B PaA3JIUYHBIX CUTYyalHUsX,
IPOSIBJIATH TBOPYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:



CaMOCTOSITENIFHO OCYIIECTBIIATh IO3HABATEIbHYIO NIEATENbHOCTh B 00JacTH (DU3UKH H
aCTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYIINPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIbHO COCTABIIATH IJIaH PEIICHUS PAcU€THBIX M KAueCTBEHHBIX 3ajad, TUIaH
BBIMIOJTHEHUSI TMPAKTUYeCKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmmpsTh paMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHH;

JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JPYAULIUU B OOJIACTH (PHU3HKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.

CaMOKOHTPO.Ib, IMOLIMOHAJIBHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3yIbTATOB LIETIIM;

BJIa/IETh HABbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUMN
Y MBICJTUTEIBHBIX TIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA

UCIIOJIb30BaTh IPUEMBI pe(IeKCHU ISl OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUs;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKECHUIO,

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouiecce noctrkeHUs TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrpaMMBbl 10 (U3UKE IS
YPOBHSI CpeAHEro obmiero oopa3oBaHusi y 0OydaIOUIMXCSl COBEPILIEHCTBYETCS IMOIMOHAIbHBIN
MHTEIJJIEKT, MpeArnoaaraomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBATHCS K SMOIMOHATbHBIM
U3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIlMM, BKIIIOYAIOLIEH CTpeMJIeHHE K JOCTHKEHUIO LIETH U YCIexy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHE IEHCTBOBATH UCXO/I1 U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHHE JIPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLIEHUS C APYTUMU
JIOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOH(INKTHL

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce mpeaqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JIeMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTHIBaTh TPaHULBl MPUMEHEHUS HU3YYEHHBIX (U3NYECKUX MOJENeil: MarepuaibHas
TOYKa, MHEepIHalbHas cucreMa oTcuéra, aOCOMIOTHO TBEPIOE TEJO, MACATBHBIM Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJI, TOUEUHBIH AIEKTPUUYECKUN 3aps]l NMPU PELICHUH
busznyeckux 3a1ay;



pacrio3HaBaTh (pu3HuUecKue SBICHHS (IPOIECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOIHOE TMaJeHHE Tell,
JIBIDKCHHE TI0O OKPYXHOCTH, WHEpPHHs, B3auMmonencTeue Tten, auddysus, OpOyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oxJaKJeHUHN), TEIIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJICHHE, KpUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, JIEKTPU3ALUsA Tell,
B3aMMO/ICVICTBUE 3aps/I0B;

OINUCBIBATh MEXAHWYECKOE ABMIKEHHE, UCHOJb3Yys (U3NYECKHE BEIMUYMHBI: KOOpIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJIa, UMIYJbC Teja, KMHETHYECKas
SHEprus, NOTEHIMAJIbHAs SHEPrusi, MeXaHWyecKas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONHCAaHUM TPABWIBHO TPAaKTOBaTh (U3WYECKUNA CMBICT HCIOJNB3YEMBIX BEIWYMH, UX
0003HAYeHMsI U €JUHULIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOILNE JAaHHYIO (PU3UYECKYIO BEITUUUHY
C IpyTUMU BEIMYUHAMU;

ONMCBHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJl W TEIJIOBBIC SIBICHUS, HUCIOJIb3Ys
¢u3uueckue BENWYHMHBL: JaBJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKas SHEprus
XaOTUYECKOTO JIBWJKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHasi CKOPOCTb MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMYNH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUINE MAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJINYMHAM;

ONMCHIBATh M3YyUEHHBIE AIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE SIBICHUS
(mporuecchl), UCTONb3ysl (U3NYECKUE BEIMYMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKoe IoJe,
HanpspKEHHOCTh  TOJIS, IOTEHIMAJ, pPa3HOCTh IIOTEHLUAIOB; IPU ONHUCAHUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OO0O3HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOUINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl M SIBICHUS, MCIOIb3ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u lll 3akonst HbroToHa, 3akoH coxpaHeHuUs
MEXAHUYECKON DHEPIUH, 3aKOH COXPAaHEHHS MMITYJIbCa, IPUHIUI CYNEPIO3UIIANA CUJI, TIPUHLUIT
PaBHONPABUS MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HSHEPIMHM TEIUIOBOTO JBHKEHUS
MOJIEKYJ C aOCOJIOTHOHM TeMIlepaTypoi, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
JIEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIBI JEUCTBUS MAIllMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh 3KCIIEPUMEHTBl IO HUCCIENOBAaHMIO (DU3MUYECKMX SIBICHUH M MPOLECCOB C
UCTOJNIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npobiemMy/3ajady W TUMOTE3y Yy4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILLECTBIIATh MpSIMbIE M KOCBEHHbIE H3MEPEHUs (QHU3NUECKUX BEIMYMH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU MEXAY (PU3NUECKUMHU BEIMYMHAMH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHUH, MpU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAaThl MOIY4EHHOU
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHAE Tabaul W rpaduKoB, AenaTb BBIBOABI 10
pe3yJbTaTaM UCCIIEIOBAHMS;

coOuoaTh mpaBmiia OE30MacHOTO TpyJda NpH TMPOBEICHHHM HCCIEAOBAaHUN B pamKax
y4EeOHOTr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyI0BAHHUS;



pemaTh pacuéTHBIE 3aJauyd C SBHO 3aJaHHOM (U3WYECKOH MOJENblo, HCIONIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETUUNHBI,

pelaTh KauyeCTBEHHBIE 3aJauu: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO LIEMOYKY
paccy X AeHHi ¢ Oopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SBIICHUS;

UCMOJIBb30BaTh TPU  PpEIICHUH YYeOHBIX 3aJad COBPEMEHHbIE HWH(POpPMalMOHHbIE
TEXHOJIOTHUM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMALMU, MOJYYCHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJyYaeMyto HH(pOpMaIHIo;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE IPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS 1O (U3MKE B TIOBCEIAHEBHOW KH3HH JUIA
obecrieueHust 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B rpyIIe ¢ BHIIOJHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJIAaHUPOBATh JCATENbHOCTh B
HECTaH/APTHBIX CUTYyalMsIX, aJeKBATHO OICHHBATh BKJAJ KaXKIOTO W3 YYaCTHHUKOB IPYMIbI B
pelieHre paccMaTpuBaeMoi POOIeMBI.

K konmy oOydenus B 11 kJjacce nmpeIMeTHbIE pe3yJabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTO (U3HKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSTENIbHOCTH JII0JIEH, IETIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YyYCHHBIX (PU3NYECKUX MOJENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBeTa, TOYEYHBIM MCTOYHHUK CBETa, SJIEpHAas MOJENb aToMma,
HYKJIOHHAs1 MOZIEJTb aTOMHOTO si/ipa MpH pelieHnH (U3NIECKUX 3a/1aY;

pacro3HaBaTh (HU3UYECKUE SBJIICHHS (TMPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN W KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEeHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAS
UHAYKIMS, JCHCTBHE MarHUTHOTO IOJIi HA TPOBOJHUK C TOKOM W JIBHKYIIMHCS 3apsi,
3JIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCIIPOCTPAHEHHUE CBETA, OTpaKEHHeE,
npejomiieHue, wuHTepdepeHuus, audpakiuus W TONSpU3aLUs CBeTa, MIHUCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (pororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAs paIlOaKTHBHOCTD;

ONKCHIBATh M3yUEHHBIE CBOICTBa BeEIlIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPel) U AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUNM 3apsl], cuja TOKa, JIIEKTPUUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO mois, cuia Amnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs JEKTPHUUECKOT0 M MarHUTHOTO MOJEH, MEepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLIECCEe TAPMOHMYECKHUX 3JIEKTPOMArHUTHBIX
KosieOaHuH, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3bIL, MPH ONUCAHUU TPABHIBLHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYCHHS M €IUHHULIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTUYUHY C IPYTHMH BETUIMHAMU;

ONKCHIBATh HM3YUEHHBIE KBAHTOBBIC SIBICHHUS W MPOLECCHl, HCHOIb3YS (PUINYECKUE
BEJIMYMHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPTUs U
UMIyasCc (GOTOHA, IMEpPUOJ ToJypacmana, SHEpPrHs CBsI3W ATOMHBIX Sep, NpU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H



€IMHUIIBI, YKa3bIBaTh (POPMYIbI, CBS3bIBAIOIIME MAHHYIO (DU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHNE (PU3NYECKON BETMUNHBI;

aHATU3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, MCIONb3Ys (PU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MapaluIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXKCHUs CBETA, 3aKOHBI MPEIOMIICHMS
CBETa, ypaBHeHHME OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPaHEHUS HHEPIUH, 3aKOH
COXPaHEHMs] HMIYJbCa, 3aKOH COXPAHEHUS OHIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHMs
MaccoBOI'0 4YMCJIa, MOCTyJaTsl bopa, 3aKOH pajMOaKTUBHOIO pacnaja, MpU 3TOM pa3iudarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPR)KEHUE U YCIIOBHs (TpaHHULIBL,
001acTH) TPUMEHUMOCTH;

OIpeNieNATh HAIpaBICHUE BEKTOpAa MHAYKIMH MAarHUTHOIO MOJS IPOBOJHHKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTB M OIHMCHIBATh N300pakeHHE, CO3/1aBAEMOE MNIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBITIOJIHATh 3KCIIEPUMEHTHl 10 HMCCIENOBAaHMIO (DU3MYECKHX SBICHUH M MPOIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH: 1Ipu 3TOM  (OpPMYIMPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOBI;

OCYIIECTBIISATh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3NUECKUX BEIMYHH, IPU 3TOM
BbIOMpPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMUYUH C MCIIOJIB30BAaHUEM MPSMBIX U3MEPEHUMN:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH Pe3yJbTAaThl MOJTYYEHHOM 3aBUCHMOCTH
(¢u3nyeckux BEIMYMH B BHUAE TaOMUI M TpaduKoB, JAedaTh BBIBOABI [0 pe3yibTaTaM
UCCIIEJOBAHMSI;

coOuoiaTh MpaBwiia OE30MacCHOrO TpyJda NpU MPOBEIECHUM MCCIEJOBAaHUH B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEILCKOM UM TMPOEKTHOW AEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOro 000pyI0BAHHUS;

pemaTh pacu€THBIE 3aJauyd C SBHO 3aJaHHOM (U3WYECKOH MOJENblo, HCIONIb3Ys
(u3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4d BBIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIyY€HHOI'O 3HAU€HUs (PU3MUECKON BETMUUHBI;

pelaTh KauyeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO LIEMOUYKY
paccyXIeHHH ¢ OIOpOH Ha N3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCMOJIb30BaTh TPU  PpEIIEHUH YYeOHBIX 3aJad COBPEMEHHbIE HWH(OpPMAalMOHHbIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MPEACTaBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OpPMALUU, MOJYYEHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALUIO;

OOBSICHATH MIPUHLUIBI JCWCTBUS MAIllMH, TPUOOPOB M TEXHHUUECKUX YCTPONCTB, pa3inyaTh
YCIIOBHS UX 0€30MacHOI0 MCIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

NPUBOIUTH MPUMEPHI BKIIAJa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS 1O (U3MKE B TIOBCEIAHEBHOW IKH3HH JUIA
obecrieueHnst 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTatk B rpymIe ¢ BHIIOIHEHUEM PA3IMYHbIX COLUAIBHBIX POJIeH, INIaHUPOBATh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM W  IJIAHUPOBATh JCATENbHOCTh B
HECTAHAAPTHBIX CUTYallMsX, aJ€KBaTHO OLEHMBATh BKJAJ KaXJOTO M3 YYaCTHUKOB IpYIIIBI B
pelieHre paccMaTpuBaeMoi POOIeMBI.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HawumeHoBaHMe pa3/iesioB U TeM NPOrpaMMbl KosinuecTBO yacoB dnekTpoHHbIE ([UPOBLIE)
m/m Bcero  KoHTpoJsibHBIE [IpakTuyeckue o6pasoBaTe/ibHbIE PECYPChI

paboThl paboThl
Pazpen 1. PU3UKA U METO/Jbl HAYYHOI'O IO3HAHUA

1.1 ®usuka M MeTO/ibl HAYYHOT'0 TO3HAHUS 2 Bu6anoteka LIOK
https://m.edsoo.ru/7f41bf72

UToro no pasgeny 2
Pazaen 2. MEXAHUKA
2.1 KuHemaTuka 5 bubauoTteka LIOK
https://m.edsoo.ru/7f41bf72
2.2 JluHaMuKa 7 bubauorteka LIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBbI COXpaHEHHSA B MeXaHUKe 6 1 1 bubsauoTteka [JOK
https://m.edsoo.ru/7f41bf72
HToro no pasgeny 18
Paspen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAWHAMHUKA
3.1 OcHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 1 bu6bsaunoTteka [JOK
TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OcCHOBBI TepMOJAHMHAMHUKH 10 1 bubsauoTteka [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble cocTosiHUSA BellecTBa. Pa3oBbie 5 Bub6anoTeka LIOK
nepexonl https://m.edsoo.ru/7f41bf72
HUToro no pasgeny 24
Paspen 4. 3JIEKTPOAUHAMUKA
4.1 JjekTpocTaTHUKa 10 1 Bu6anoteka LIOK

https://m.edsoo.ru/7f41bf72
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Ne HaumMmeHoBaHHe pa3gesioB U TeM NMporpaMmbl

n/o

4.2 TlocTOSIHHBIN 3/1IeKTPHUUYECKUH TOK. TOKM B

PasJIMYHBIX Cpeiax
HUTtoro no pasaeny
Pe3epBHOe BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

11 KJIACC
Ne HaumMeHoBaHue pa3zesoB U TEM
n/mo IpOrpaMMbl

Paspeun 1. 3JIEKTPOAUHAMUKA

1.1 MarHuTHoOe noJie. JJIeKTPOMarHMTHas
UHAYKIUA

HToro no paszeny

Paspen 2. KOJIEBAHUA U BOJIHbBI

2.1 MexaHHUYeCKHE U 3JIEKTPOMarHUTHbIE
KoJie6aHUA

2.2  MexaHUYeCKHE U 3JIEKTPOMarHUTHbIE
BOJIHBI

2.3 OnTuka
HToro no pasgeny

3.1  OcHOBBI clleLIUaJIbHOU TEOPUHU
OTHOCHUTEJIBHOCTH

HToro no pasgeny

Pa3aen 4. KBAHTOBAA ®PU3UKA
4.1 3seMeHTbl KBAHTOBOH ONTUKHU
4.2 CrpoeHue aToMa

Bce

Bcero

12

22
2
68

ro

11

11

10
24
Pasaen 3. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCUTE/IBHOCTHU

4

4

KosimdecTBO 4yacosB

KoHTpoJibHBIE [IpakTH4eckue
paboThI paboThl
1 1
1
4 4
KosinyecTBO 4acoB
KoHTpoJsibHBIE [IpakTHUyeckue
paboThl paboThl
1 3
1
1
3

1

dnekTpoHHbIE (U POBbIE)
o6pa3oBaTeJsibHbIE PECYPCHI

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

JnekTpoHHbIe (LU POBbIE) 06pa30BaTE/IbHbIE
pecypchl

bu6bsaunoTeka [[OK https://m.edsoo.ru/7f41c97c

bu6bsaunoTeka IJOK https://m.edsoo.ru/7f41c97c
bu6bsaunoTeka [JOK https://m.edsoo.ru/7f41c97c

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

bu6bsaunoTeka IJOK https://m.edsoo.ru/7f41c97c

bu6bsaunoTeka JOK https://m.edsoo.ru/7f41c97c
bu6bsaunoTeka JOK https://m.edsoo.ru/7f41c97c
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Ne HauMeHoBaHUe pa3/iesioB U TEM KosmyecTBo 4acoB JneKkTpoHHbIE (IUPpOBbIE) 06pa30BaTeIbHbIE

n/m IIporpaMMEl Bcero  KoHTpoJsibHBIE [IpakTH4yeckue pecypcrl
paboThl paboThl

4.3 AtoMHOe a4po 5 bubsaunoTeka LJOK https://m.edsoo.ru/7f41c97c
HToro no pasgeny 15
Paspen 5. 3JIEMEHTBI ACTPOHOMHWHU U ACTPO®U3UKHU
5.1 J/jeMeHTbl aCTPOHOMUHU U acTpoduU3uKku 7 1 bu6bsaunoTeka JOK https://m.edsoo.ru/7f41c97c
HToro no paszeny 7
Pasgen 6. OBOBLIAIOIIEE IOBTOPEHUE
6.1 0Oo6ob6maroiee NOBTOPEHHUE 4 bubsaunoTeka LJOK https://m.edsoo.ru/7f41c97c
HToro no paszeny 4
Pe3epBHOe BpeMd 3
OBIIEE KOJIMYECTBO YACOB I1IO 68 4 7

[TPO'PAMME


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

YYEBHO-METO/MYECKOE OBECIIEYEHHME OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

» Gusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox penakmueii [TapdentbeBoii
H.A., Akunonepsoe obmiectBo «M3narensctBo «lIpocBemenne»
» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penaknueii [TapdhentbeBoii

H.A., AKHI/IOHepHoe O6HI€CTBO «3maTenbCcTBO ((HpOCBCHICHI/IC»

METOJUYECKHUE MATEPHAJIBI 1JIA YYUTEJIA

Enunoe coneprkanue obirero oopaszosanus (edsoo.ru)

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET

bubsmoTteka IJOK Lludposoii o0OpasoBareabHbIM KOHTEHT (educont.ru)



https://workprogram.edsoo.ru/work-programs/3541254
https://educont.ru/?ysclid=ln8c1mbv5w605321320
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