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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHUN K pe3ynbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpenactaBieHHbIX B PI'OC COO, a Takke c  y4yéTom
denepanbHON pabodeil mporpaMMbl BOCHHMTAHHS M KOHUEMHIMM MPENoAaBaHUs yueOHOro
npeamera «®usuka» B oOpa3oBaTenbHbIX —opraHu3zauusx Poccuiickoit  ®enepanum,
peaNn3yIoNuX OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBIL.

Copnepxanue mnporpaMMmbl 1o (U3MKE HANpaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4HOM kapTuHbl Mupa oOyuatounuxca 10—11 kmaccoB mpu o0yueHun ux ¢usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO Noaxo/1a. [IporpamMma no ¢pu3nuke COOTBETCTBYET
tpeboBanusM OI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, HMPEIMETHBIM U METaNpeAMETHBIM
pe3yiabTataM OOy4YeHMs, a TaKK€ YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIPEeIMETHBIX
CBsA3eM (PU3MKM C E€CTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMU NpeaMmeTamu. B Hell ompenensiorcs
OCHOBHBIE I€JIM M3Y4YEeHUs (PU3MKH HA YpOBHE CpeAHEro oomero oOpa3oBaHUs, IUIAHUPYEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeJMETHbIe, NpeIMeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpammanou3uKeBKIIOYAET:

® [UIAHHpYEMBbIE pe3yJIbTaThl OCBOEHHs Kypca (PU3MKHU Ha 6a30BOM YPOBHE, B TOM YHCIIE

IpeIMeTHbIE PEe3YyJIbTaThl IO roJaM 00yUYeHUS;

® cojepxaHue yueOHoro npeamera « Ousnka» 1o rogaM o0y4yeHHUs.

®du3nka Kak Hayka 0 Haubosee o0IUX 3aKOHaX MPHUPO/IbI, BBICTYMAsl B KAUeCTBE y4eOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00 OKpy»XKarolieM MHpe.
[konpHBIE Kypc GU3MKH — CHUCTEMOOOpa3yroImMi JUisi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEeMETOB, MMOCKOJIBKY (PU3MUYECKHE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBIECHUH, H3y4aeMbIX
XUMHeH, Ouonoruel, ¢usnueckoit reorpadueir u acrpoHomueil. VMcnonpzoBanue U akTHBHOE
npuMeHeHne (U3MYeCKHX 3HaHUM OIpenenseT XapakTep W pa3BUTHE Ppa3HOOOpa3HBIX
TEXHOJOTHM B cdepe >SHEepPreTuku, TPAHCIOPTa, OCBOCHMSI KOCMOCA, ITOJyYEHHS HOBBIX
MaTepHaJioB C 33/laHHBIMU CBOWCTBAMH M Jpyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOI BKJaJl B
(dbopMupOBaHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00ydaromuxcs, B GOpMUPOBAHUE YMEHH
NPUMEHSTh HAYYHBIH METO]I TTO3HAHUS IIPH BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEOBAHUM.

B ocHOBY kypca hu3uku A7 YpOBHS CpeIHEro oOIIero o0pa3oBaHus MOJ0KEH P UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJICpKHUT MaTepHall U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BOIMPOCH KJIACCUYECKOH, Tak U
COBpEMEHHOM (PU3HUKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ HeW MaTepuall Kypca (GU3UKH 0ObeAMHEH BOKPYT
¢uznyeckux Teopuil. Bemymmum B Kypce sBiseTcss (GOpMUPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanusi npeanojaraeT UCIoOJIb30BaHUE T'YMAHUTAPHOIO
noTeHIManza GU3NIEeCKOil HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHs (U3UKU C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U SKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN N3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JIIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C PAa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTUH, a TaKkke 00CYkIeHHs MPOOJIeM palliOHAILHOTO MPUPOIONOIB30BaHUS U
9KOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3UKHM Ha YPOBHE CPETHEro oOLero oOpa3oBaHMS
ABIISAIOTCA (QU3nMdeckue TeopuHu (POopMUpOBAHUE MPEJCTABICHUH O CTPYKTYpe IMOCTPOEHUS
¢usuueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NpPECTaBICHUAX O NPUPOAE, TPaHHULAX NMPUMEHUMOCTH TEOPUH, JUIS ONMHMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U IIPOLIECCOB).
CuCTeMHO-eSTeTbHOCTHBIN MOIX0/ B Kypce (DU3UKU peaiu3yeTcs Mpekie BCero 3a CuéT
OpraHM3alK SKCIEPUMEHTAIbHOMN JesTeNbHOoCTH o0yyatomuxcs. g 6a30Boro ypoBHSI Kypca
(GU3UKK — 3TO HUCIOJIb30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTOpHBIX paboT, KOTOphIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIMIA CIHCOK
YUEHHUECKUX MPAKTUUYECKUX paboT. BbiieneHne B yka3aHHOM MepedyHe J1JabOpaTOpHBIX PadoT,
MPOBOAMMBIX JJII KOHTPOJS MU OLEHKH, OCYILIECTBISETCS YYacTHUKaMH OOpa3oBaTelbHOTO
npoliecca UCXOAsl U3 0COOEHHOCTEH IUIAHMPOBAaHUS M OCHaIleHus: kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYaIOUMMUCS YMEHHSIMH HPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCIIEIOBaHHUs 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U TIOCTAaHOBKY OIBITOB IO TPOBEPKE
MIPeIJI0KEHHBIX TUIIOTE3.
Bonbioe BHUMaHUE yJenseTcsl peleHHI0 pacuéTHBIX U KaueCTBEHHBIX 3ajad. [Ipu sTom
JUISL pacYETHBIX 3aJ]ad MPUOPUTETOM SIBJISIFOTCS 3a/1a4M C SBHO 3a/laHHOM (hM3MYECKOil MOJIENbIO,
HO3BOJISIOIIME TPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjesa
Kypca, TaKk U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3aesioB. J[Jis KaueCTBEHHBIX 3a/1ay MPUOPUTETOM
SABIISIOTCS 3aJaHus Ha OOBSICHEHHE MpOTeKaHWs (U3NYECKUX SBJICHUH M TPOIECCOB B
OKpY’KalOIIeH XKU3HMU, TpeOyromue BhIOOpa (HU3UYECKON MOJENHM JUIsl CUTyaIllud TMPaKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieyeHnto y4yeOHOro mporecca 0a30BbIH YpOBEeHb Kypca (U3MKH Ha YPOBHE CPEIHEro
o0uiero o0pa3oBaHus JOHKEH M3ydaTbCsl B YCIOBUSAX MPEAMETHOro KaOuHeTa (pU3MKK WK B
YCIOBHUAX MHTETPUPOBAHHOTO KaOMHETA MPEeIMETOB €CTECTBEHHO-HAyYyHOro 1Mkia. B kabunere
bu3MKH TOJKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYAOBAHKE AJIsl BBIMOJIHEHHSI YKa3aHHbBIX
B TIporpamMme 1O (HU3UKE YUYEHHUYECKUX MPAKTHUYECKUX paboT U JEeMOHCTpaIlMOHHOE
obopyioBaHue.
JleMoHCTpanmoHHOe 000pynoBaHuE (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHCIEHHBIX B MpOrpamme Mo
(GU3UKe KITIOUEBBIX JEMOHCTPALM Ui HCCIEAOBAaHMS H3Y4aeMBIX SIBICHHUH M MPOILIECCOB,
SMIUPUYECKUX U PYHIAMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHIA.
JlaGopaTtopHoe 00OpyZOBaHHE AJsl YYCHMUYECKHX IMPAKTHYECKHX paldoT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOTO0 KOMIUIEKTa Ha JIBYX
oOyuyaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYIOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX TAOOPATOPHIA.
OCHOBHBIMU 1IeJIIMU U3y4Y€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:
* (¢opmHpOBaHHE HHTEpeca W CTpeMJIeHHs OOy4alomMXCs K HaydHOMY H3yUYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TPEACTAaBICHUH O HAyYHOM METOjA€ I03HaHUA U (POopMHUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

* ($opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yYeHHs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

* (¢opmHpoBaHUE YMEHHI OOBSICHATH SIBJICHUS C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJIbCTB;

* (¢opmHpoOBaHUE MPEACTABICHUN O PoiK (HUMKU I PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA.

JlocTiokeHre 3THX Lesel oOecreyrBaeTcsl pelleHHeM CIEAYIONMX 3a7ad B Ipoliecce
M3y4YeHus Kypca (GU3UKHA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

® npuoOpeTeHHe CUCTEMbl 3HAHUK 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, S1EKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKHY;



* (dopmupoBaHHE YMEHHN TNPUMEHATH TEOPETUYECKUE 3HAHHS Ui OOBSCHEHHS
bu3nYecKuX SBIEHWA B TPHUPOAEC W Uil TPHUHATHS TPAKTHUYECKUX PEIICHUNH B
MOBCEHEBHOM KU3HU;

® OCBOGHHE CMOCOOOB PEIICHUS Pa3IUYHBIX 3a7ad C SBHO 3aJlaHHON (U3HUECKOU
MOJIeTIbIO, 3aJa4, TMOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CcO3JaHue (HU3HUECKOM
MOJIEIIH, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

* [OHMMaHHE (PU3UYECKHX OCHOB WM TPUHIIUIIOB JCUCTBUS TEXHHUYECKHX YCTPOUCTB H
TEXHOJIOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEy;

® OBJAJIEHUE METOJaMU CaMOCTOSITENLHOTO IJIAHHUPOBAHUS U TIPOBEICHUS (PU3MUECKHX
OKCTIIEPUMEHTOB, aHaJW3a W  HHTEpPIpEeTanuu  WHQOpMaIuu,  OmpeaeseHus
JIOCTOBEPHOCTH MOJIYYEeHHOTO pe3yJIbTaTa;

® CO3[laHHE€ YCIOBUM TSI Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIBCKON, TBOPUYECKOU
JeSATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha ypPOBHE CpeAHETO OO0IIero oOpa3oBaHMs
orBoguTcst 136 wacoB: B 10 kmacce — 68 wyacoB (2 yaca B Heneno), B 11 kmacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme o (GpuU3MKe NepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBJISICTCSI PEKOMEHJIOBAaHHBIM, YYHUTENb JIeJIae€T BBHIOOp TMPOBEIEHHUS JIA0OPATOPHBIX paboT M
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX OCOOEHHOCTEH 00yUaOIUXCS.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'0 O3HAHMS
®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUS OKpyXKaromero mupa. Poisb
JKCHEPUMEHTA ¥ TEOPUH B MIPOIecce TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue (pusnueckux siBIeHU U npoueccoB. Hayunele runoressl. duznyeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI MPUMEHUMOCTH (pU3HUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.
Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOH Hay4HON KapTUHBI MHUpa, B
IIPAKTUYECKON JACATEIBHOCTH JIIOIEH.
Jlemoncmpayuu
Amnanorossle 1 TU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHbIE JaTUYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOro JABMKeHusa. Cucrema
orcuéra. TpaekTopus.

[lepemerienue, cKOpocTh (CpeHssl CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHUE
MaTepUaIbHOM TOYKHM, UX MPOEKIMH HAa OCHU CHCTeMBbl KoopauHaT. CloKeHHe NEepEeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBWKeHHe. ['paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoOoaHoOe majieHre. Y CKopeHrue CBOOOTHOTO TIaICHHS.

KpuBonuneiinoe nBuxeHHe. J[IBH)KEHHME MaTEpHAIBbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM MO MOJYJIF0O CKOPOCTBIO. YTJOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTta oOpaieHus. LleHTpocTpeMuTenbHOe YyCKOPEHHE.

TexHuueckue yCTpoWcTBAa M IMPAKTHYECKOE NPUMEHEHUWE: CHOUAOMETP, JIBH)KCHHE
CHaps/I0B, LICIHbIE U PEMEHHBIE IIEpEIaUH.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, UILTFOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeo6pa3oBanne ABUKEHUN € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3ayXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpolIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOIHOTO MaACHUS.

HamnpagneHnne ckopocTH Npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBHKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXKIy — IYTAMM,  IPOWIEHHBIMU  TEJIOM 34
MIOCJIEIOBATENIbHBIE pPAaBHBIE IPOMEXYTKM BPEMEHHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOU HYIJIIO.

N3yueHne nBHKEHUS AapUKa B BI3KOW KUJIKOCTH.

Wzydenue nBu>KeHUs Tea, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocurensHOCTH ['anuiies. [lepsoii 3akoH HeroTona. HEpIManbHbIe CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHnmn cynepmo3unmu cui. Btopol 3akoH HbroToHa s
MaTepuaibHOUN TOUKH. Tpetnii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKkoH BceMupHoro TaroreHus. Cuna TsokecTu. IlepBast kocMuyeckas CKOpOCTb.

Cwuita ynpyrocrtu. 3akoH ['yka. Bec rena.



Tpenue. Bunel Tpenus (mokost, ckojibkeHUs, kaueHus). Cuna tpeHus. Cyxoe TpeHHe.
Cuna TpeHHsl CKOJIbXeHUs U cuia TpeHus nokos. Kosagdunuent tpenus. Cuna conpoTHBIEHUS
IIPY JBUKEHHUHM TENA B KUAKOCTU WIH Trase.

[TocTynaTenbHOE U BpamaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuabl OTHOCUTENBHO OCU BpaumieHus. Ilnedo cunbl. YcenoBus paBHOBeCHs
TBEPJOrO TeJA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: IOAIIUIIHUKY, JBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHME MHEPIIUH.

CpaBHeHue Macc B3aUMOJEHCTBYOIINX TEI.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

Crnoxxenue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opmMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAYEHHSI U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3yuenue nuxenust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTU CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycioBuil paBHOBECHs TBEPIAOTO TEJA, UMEIOILET0 OCh BPAIEHUS.

Tema 3. 3axonvl cOXpaneHus é Mmexanuke

Nmnynbsc MatepuaabHON TOUKH (Tea), CUCTEMbI MaTepHabHBIX TOUeK. VIMIyJIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3AKOH COXPAHEHMS UMITyJIbca. PEakTUBHOE NBUKEHUE.

Paborta cuibl. MOITHOCTH CHJIBI.

Kunernueckas sHeprus maTepuaibHOW TOYKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenumanpHas sueprus. [loTeHnnanbHas 3HepTUs yupyro AeGopMUpOBaHHON MPYKUHBI.
[TorennmanpHast SHEprys Tesla BOIU3U MOBEPXHOCTH 3eMJTH.

[loTenuuanpHble W HeMOTEeHIUAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIHUAIbHBIX CHI C
M3MEHEHUEM MEXAHNYECKOW YHEPTUU CUCTEMBI T€J. 3aKOH COXPAHEHHUS MEXaHUYECKOW YHEPTHUH.

VYrpyrue n Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONED, NPy KUHHBINA
MHACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexon nmoTeHIMaIbHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3yyenne aOCONIIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBa3u pabOThl CUIBI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOANHAMHUKA
Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE 00OCHOBAHUE.
bpoynoBckoe nBmwxkenue. Quddys3ums. Xapaktep IBWKEHHS W B3aUMOJCHCTBUS YaCTHI]
BemiecTBa. MoJiend CTPOEHHUSI Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBSICHEHUE CBOMCTB



BELIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepsl Moiekys. KoauudecTBo BemniecTsa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usMmepenue. Illlkana remneparyp Llenscus.

Mopens uneanpHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOW TEOPUH
UlealbHOro rasza. AOCONIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIUIOBOro JBWXEHHUs dactul ra3a. lllkama temneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon [lansrona. M3omponeccsl B MaeaabHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacraBieHre U30MPOILIECCOB: U30TEpMa,
u30x0pa, nzobdapa.

TexHnyeckue ycTpoHCcTBa U MPAKTUUYECKOE TPUMEHEHHE: TEPMOMETP, OapOMETP.

Llemoncmpayuu

OnpIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaguu MOJEKY
OpPraHUYECKUX COCIUHEHUM.

OnpIThl 10 AU PY3UH KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBH)KEHUSI.

Mogens onbiTa llTepua.

OneIThI, JOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mopenb, HUTFOCTPUPYIOLIAs IPUPOY 1aBJICHHS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIE€AIBHOTO ra3a, U30MpOoLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHue Macchl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHUil o0béma
KOMHATBHI, JABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMETPAaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHaMuueckass cucremMa. BHYTpEHHsAs dHeprus TEpMOAMHAMUYECKON CUCTEMBI U
crocoOb! e€ uzmeHeHus. KonuuectBo TemnoTsl U pabota. BHyTpeHHsIs SHEPrUus 0JJHOATOMHOTO
UJECAIBHOTO ra3a. Bupl Ternonepesadyu: TEIIONPOBOIHOCTb, KOHBEKIMS, U3IyUYEHUE. Y JeiIbHAas
TEIJIOEMKOCTh BelecTBa. Koan4ecTBO TEMIOTHI IPH TEIUIONEpeaaye.

[Tonatue o0 ammaGatHOM mponecce. I[lepBbiii 3akoH TepMoauHamukH. [IpumeHeHue
MIEpPBOTro 3aKOHA TEPMOJUHAMUKY K U3ompoleccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B MpUpPOIE.

TennoBsie MamuHbl. [IpuHIUIBL AeiicTBYS TeMIoBbIX MamuH. [IpeoGpa3oBanus sHEpTrUuu B
TeroBbIX MamHax. Koadduuuent nonesnoro aevictus termooit Mamuuel. Lukn Kapao u
€ro KO3 QUIMEHT MMOJIE3HOTO AeHCTBHSI. DKOJOTHYECKUE MPOOIeMbl TEIIOOHEPT€TUKH.

TexHudeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHME: [BHUraTelb BHYTPEHHEIO
Cropanusi, ObITOBON XOJOJUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

N3meHeHne BHYTpeHHEW SHEpPruu Tena NpPU COBEPLIEHUU pPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJI JI€HCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢Qupa B JaTyHHOU TpyOke MyTEM
TpeHUs (BUICOEMOHCTPALIHS).

W3meneHne BHyTpeHHEH SHEpTUH (TeMIIepaTyphl) Teja MpU Terionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3IyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoi TypOHHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHUsl, pEaKTUBHOIO JABUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue yaeabHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eewyecmea. Pazosvie nepexoont

[TapooOpazoBanne u kouaeHcanus. Mcmapenne wu  kuneHue. AOCOIIOTHAS U
OTHOCHTEJIbHAs BIaKHOCTh BO3/yXa. HachleHHblil nap. Y aenbHas TemioTa napoodpazoBaHusl.
3aBUCHMOCTb TEMIIEPATYpPhl KMUIIEHUS OT JaBJICHMS.



Teépnoe Teno. Kpucramnmnueckue u amop@Hblie Tena. AHU30TPOIHS CBOWCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuaibl. [lnaBneHue m kpuctaymsanus. Y aenbHas
TeruioTa masienus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OaslaHca.

TexHnyeckue ycTpoWCTBa M NPAKTHUECKOE IPHUMEHEHHUE: TUIPOMETP M ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTMU TMOJIy4eHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIeE
HaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1APOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHHUs BIaKHOCTH.

Habnronenne HarpeBaHus U MJIaBI€HUS KPUCTAINIMYECKOTO BEIECTBA.

JleMoHcTpanust KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenune OTHOCUTEIBHON BIa)KHOCTH BO3TyXa.

Pasnen 4. daekrpoauHamMmuka

Tema 1. dnexmpocmamuxa

OnexTpuzauus Tel. OJEKTpudeckuil 3apsan. J(Ba BuAa DIIEKTPUUYECKUX 3apsiOB.
[IpoBOHMKY, TUANEKTPUKH U IOTYTPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

Bzaumonericteue 3apsimoB.  3akoH Kynona. ToueuHslli  2JIEKTpUYECKHI  3aps.
Onekrpuueckoe mone. HanpskEHHOCTh anekTpudeckoro mois. I[IpuHuun cynepno3unuu
INEKTPUYECKUX NOJIeH. JINHNN HaNPsSyKEHHOCTHU DIIEKTPUYECKOTO MOJIS.

PabGora cun oanexktpocraruyeckoro mons. IloreHuman. Pa3HOCTh NOTEHIMANOB.
[IpoBOAHMKY M TUAIEKTPUKH B AIEKTPOCTATUYECKOM T0J1€. JAMdIeKTpruecKas MpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIIOCKOrO KOHJEHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JEKTPOCKOI, AJIEKTPOMETP,
NEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIHHBIN
amnmnapar, CTpyHHBIM IPUHTED.

Llemoncmpayuu

VY CeTpolCTBO U MPUHIUIT AEHCTBUA 3JEKTPOMETPA.

B3aumoneiicTBue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEIL.

[IpoBOJHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DIIEKTpOCTaTUYECKAs 3alIUTa.

JIMdIIEKTPUKH B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMAAM IUIACTHH,
pPacCTOSHUS MEXY HUMH U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 3nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNeKTpUUECKU TOK. YCJIOBHS CYIIECTBOBAaHHUS 3JEKTPUUECKOTO Toka. McTouHMKHM TOKa.
Cuna Toka. [TocTosHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 ydacTka LHEenu.

DneKTpuUecKoe COINPOTHBIICHUE. VYnensHoe COIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEIUHEHNE ITPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTh 3JE€KTPUIECKOTO TOKA.

DONeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COMPOTUBIIEHNE UCTOYHNKA TOKa. 3akoH Oma amst
HOJTHOM (3aMKHYTOH) 3JIeKTpruecKkoii enu. KopoTkoe 3amMbIkaHue.



DNEeKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHHSI METAINIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoanuku. CoOCTBEHHass W NpHUMECHas MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CaoiicTBa p—n-nepexona. [lomynpoBoJHUKOBbBIE TPUOOPHI.

ONEKTpUYECKU TOK B PACTBOPAaX M pPACIUIaBaxX AJIEKTPOJIUTOB. OIIEKTPOIUTHYECKAS
JUcconuanys. JIEKTPOIIN3.

DIIeKTpUYECKHM TOK B ra3ax. CaMOCTOSITENIbHBIA U HECAMOCTOATENBHBIN pa3psaa. MomHus.
[Tna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHYECKOE IPUMEHEHHWE: aMIIepMETpP, BOJIBTMETD,
peocTar, HMCTOYHHKH TOKa, dJEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
IIOJIYIIPOBOXHUKOBBIN JUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

H3mepenue cuiibl TOKa U HAIPSKCHUS.

3aBUCUMOCTh CONPOTHBIICHHS IMWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAIH
MIOIIEPEYHOI 0 CEYEHUS U MaTepHraa.

CmemanHoe coeIMHEHUE TIPOBOJHUKOB.

[Ipsimoe m3MepeHHe 3eKTpoABMKYILIEH cuibl. KOpoTkoe 3aMmblkaHHE rajabBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LYyXa.

OHOCTOPOHHSSA TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEmaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne  DIEKTpOABMXKYIIEH CHJIBI HMCTOYHHMKA TOKA U €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue snextponusa.

MexnpeameTrHblie CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce oCyIIECTBISETCS C YUYETOM
COJIep’KaTeNNbHBIX MEXKIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTuKH, OHOJOTHUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouwsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO MO3HAHUS:
SBJICHHE, HAy4HbI (akT, rumnoresa, (uznyeckas BEIUYMHA, 3aKOH, Teopus, HaOII0/eHHe,
JKCIEPUMEHT, MOJECIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHMH, JHMHEWHHass ¢yHKuUMs, mnapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC,
KOTAQHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPbI M MX IPOCKLIUU HA OCHU
KOOPJAMHAT, CJI0KEHHE BEKTOPOB.

buonoeusn: MexaHudeckoe JABWKEHHE B KHUBOW mpupoze, Auddysus, ocMoc, TenaooOMeH
JKUBBIX OPraHU3MOB (BHU[bI TEIUIONEPEIadyH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKUE SIBJICHUS B
JKUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeJ, KUAKOCTEM W Ta30B, DIIEKTPUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJINTUYECKAS TUCCOLMALINS, TAIbBAHUKA.

I'eoepaghus: BIaxXHOCTB BO3]lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonocus.: npeodpazoBaHuE JBUKEHHUH C UCIIOIB30BAaHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHHMKE, MOJIINIIHUKH, HCIOJb30BAHUE 3aKOHA COXpPAHEHMsS HUMILyJbCca B TEXHHUKE (pakera,
BOJOMET M JIpyrue), JBUTATelIb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOI
XOJIOAWIBHUK, KOHAULIMOHEP, TEXHOJIOTUU TOJyYEHHs] COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE



HAaHOMAaTEepHaJOB, M  HAHOTEXHOJIOTMM,  JJIEKTPOCTAaTHYECKas  3allluTa,  3a3€MJICHHE
NMEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TaJIbBAaHHKA.

11 KJIACC

Pasnen 4. daekrpoauHamMmuka

Tema 3. Maznummnoe none. I1eKmMpoOMaCHUMHAA UHOYKUUA

[locTosiHHBIE MarHuThl. B3auMozeicTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marautHON MHAyKIMH. [I[puHIMN Cyneprio3unuy MarHUTHBIX NTOJIeH. JIMHUKM MarHUTHON
uHAYKIMKA. KapThHa TMHUM MarHUTHOM MHAYKLNHU NOJIS IOCTOSTHHBIX MAarHUTOB.

MarautHoe mojie IpoBOAHMKA C TOKOM. KapTuHa NMHMNA MHIYKIUM MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMoaencTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHna, €€ Moaynb W HampaBieHHe. [[Br>keHue 3apspKeHHOM YacTUIBl B
OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuibl Jlopenua.

SIBneHne 3IIeKTpOMarHuTHOM MHAyKIMHM. [lOTOK BeKTOpa MarHMUTHOW WHIYKIUU.
DNEeKTpOABMKYLIAs CUJIa MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHON uHayKkuuu dapazes.

BuxpeBoe anekTpudeckoe moje. DJIEKTPOABIKYLIas Cuila WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYNATENbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenma.

WHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKLINHU. DIEKTPOABIIKYIAs CHUJIa CAMOMHIYKIIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMAarHuTHOE MOJIE.

TexHuyeckue ycTpoiicTBa M MpPaKTUUYECKOE MPUMEHEHHE: IIOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI, AEKTPOABUIaTENb, YCKOPUTENIN JIEMEHTAPHBIX YaCTHILl, NHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHIOYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABIIKYIIEH CHJIBI MHAYKIIMHA OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MIOTOKA.

SIBieHMEe CaMOMHTyKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBI€HNS 2JIEKTPOMArHUTHOW MHAYKIIHH.

Pa3nea 5. KosieOanust 1 BOJTHBI
Tema 1. Mexanuueckue u 3.1eKmMpoOMAHUNHbIE KO1EOAHUSA
Konebarensnas cucrema. CBoOojgHBIE MexaHHuYecKkue KkojeOaHus. [‘apmoHuueckue
koneOanus. Ilepuon, uacrora, ammautyga U ¢dasza konebaHuil. I[IpyKHHHBIM MasTHHK.
MareMaTHueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKHX Kosebanuid. [IpeBpaiienue sHeprum
[IPY TAPMOHUYECKUX KOJIeOaHUsX.



Konebarenbupiit koHTYp. CBOOOIHBIE DSIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHWYECKMMH W DJIEKTPOMArHUTHBIMHU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHS DYHEPTHH B HIICATHHOM KOIEOATeThHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarommx KojleOaHUAX. BBIHYKICHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMarHUTHBIE KOJICOaHUSI.

[lepemennbiii Tok. CUHYCOUIATBHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICMCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HAMPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTpeOIECHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTHUYECKME PHUCKH TPU TPOU3BOJCTBE dJIEKTpOod3HEeprun. KynbTypa HCHONb30BaHUA
3JIEKTPOIHEPTUHU B OBCEIHEBHOM KU3HM.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
TE€HepaTop NEPEMEHHOrO TOKA, JUHUH JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KosieOaTeNbHON CUCTEMBI (TIPYKUHHBIN W MaTeMaTHYECKUN
MasITHHK).

Habmonenue 3aTyxaroonmx Koaedanuil.

HccnenoBanue cBOWCTB BhIHYKACHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcuumnorpaMmsl  (3aBUCMMOCTH  CHJIBIL TOKa W HalpsOKEHUsST OT BPEMEHHW) s
AJICKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc npu mocnenoBaTENbHOM COECIMHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH WU
KOHJIEHCaTopa.

Moens TMHAN 3JIEKTPOIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJIEOaHHH rpy3a Ha HUTH OT JAJTUHBI HUTH H
MAcCChI Ipy3a.

HccnenoBanue mnepeMEHHOr0 TOKAa B LENU W3  IOCIENOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80IHbL

MexaHndeckne BOJHBI, yCI0BUsA pacnpoctpaneHus. [lepuoa. CkopocTh pacripocTpaHEHHUs.
U ganuHa BONHBL llomepedHble W TpOJONbHBIE BONHBL MHTepdepeHuus u audpakmus
MEXaHUYECKHUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTH 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYYEHUs SJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opuenrauus BektopoB E, B, V B snexkrpomarnutHoii BojHe. CBOWCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, NpeloMJIeHHE, mnojspusanus, audpakmus, wuaTepdeperus. CKopocTh
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTpOMarHUTHBIX BOJH. [IprMeHEHHe 3IEeKTPOMAarHUTHBIX BOJIH B TEXHHKE M
ObITY.

[IpuHOHMIIBI paroCBA3U U TeNEeBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTBHI,
yIbTPa3ByKOBash JIMAarHOCTHMKAa B TEXHUKE W MEIUIMHE, Pajap, PaauONpPUEMHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBY-neus.

Llemoncmpayuu

OO6pa3oBaHre U PacCIPOCTPAHEHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmtomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpakeHus U MPEIOMIIEHUS MEXaHUIECKUX BOJTH.

Hab6mronenue untephepeHnu U AUQPpakin MEXaHHUYECKUX BOJH.



3BYKOBOM pE30HAHC.

HabGmronenne cBS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUIUTYJOW M YacTOTOMN
KoJIeOaHui.

HccnenoBanue  CBOWCTB — DJIEKTPOMAarHWUTHBIX — BOJIH:  OTPaXEHHWE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, UHTephepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonnHeliHOe paclipOCTpaHEHNE CBETA B OHOPOIHON Cpelie.
JIyd cBeta. ToueUHBIN UICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpaxeHHs cBeTa. IlocTpoeHune n300pa’keHHI B IIOCKOM
3epKaje.

[Ipenomnenune cBera. 3akoOHBI MpeIOMJIEHHsS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. llomHoe BHyTpeHHee oTpakeHue. [IpedenbHbI yron MOJHOTO BHYTPEHHETO
OTpa’KECHHUS.

JHucnepcus ceeta. CroxHbIi cocTaB Oenoro ceera. LIBerT.

CoOuparomiue ¥ paccewBaronie JUH3bL. ToHkas nuH3a. DOKyCHOE pacCTOsSHHE H
ONTHYECKasi cujla TOHKOM NMuH3bI. [locTpoeHne nzodpaxeHnii B COOMPAIONINX U pacCEeUBAIOIIUX
nuH3ax. DopMyiia TOHKOW JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TPpUMEHUMOCTH TEOMETPUUYECKOUN ONTHKH.

BonnoBass ontuka. Wutepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
Ha0JII0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHUH(a3HBIX
KOT'€pEHTHBIX HCTOUYHUKOB.

Hudpakumss  cBera. [Audpaknuonnas pemérka. YclIoBHE€ HaOMIOACHUS TJABHBIX
MaKCHMMYMOB IpH MaIeHUH MOHOXPOMATHUECKOTO CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpoWCTBAa M TpPaKTHYECKOE NpPUMEHEHHE: OYKH, Jymna, QoToarmnapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(pakiroOHHAas
peméTKa, MoJIpon.

Jlemoncmpayuu

[IpsimonuHEiHOE pacnpoCTpaHEHUE, OTpaKEHHE M IpeloMieHHe cBeTa. Onrtuueckue
pHOOPEI.

[TonHoe BHyTpeHHEE OTpaxkeHHe. MoJienb cBeToBOa.

WccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmonenue natepdepeHium crera.

Habmonenue nudpakuuu ceera.

Habmonenue qucnepcun cBeTa.

[TosnydyeHne cnekTpa ¢ HOMOIIbIO PU3MBI.

[TonydeHnue cnexTpa ¢ TOMOIIbIO AU(PPAKIIUOHHON PEIIETKH.

HabmioneHue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokaszarens NpeaoMIIEHUS CTEKIIA.

WccnenoBanue cBOWCTB N300pakKeHU B JTMH3aX.

HabmoneHue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIUAIbLHON TEOPHH OTHOCHTEJIBHOCTH
['paHMIBI MPUMEHMMOCTH KJIACCHYECKOW MeXaHHWKHU. llocTynaTel cnenualbHONW TEOpPUH
OTHOCHUTEIIBHOCTH: HMHBApPUAHTHOCTH MOJIYJII CKOPOCTH CB€Ta B BaKyyMme, IPUHLUI
OTHOCHUTEJILHOCTH DWHIITEHHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aM€/UIEHNE BPEMEHU U COKPALIIEHUE JUIUHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.
CBs13p Macchl € SJHEPTUEN U UMITYJIbCOM PENIATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.



Pasznen 7. KanToBas puszuka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU
®oronsl. ®opmyina Ilnanka cBa3M 3HEPruu (POTOHA C €0 YACTOTON. DHEPIHsl U UMITYJIbC
¢oroHa.
OtkpeiTue u uccnenoBanue Gorospdexra. OmbiTel A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreirina st Gpotorddexra. «KpacHas rpanuna» Gotorddexra.
Jasnenune cBera. OnwiTe! [1. H. JIeGenena.
XHUMHUUYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoCTBA M NPAaKTHUECKOE MPUMEHEHHE: (POTOINEMEHT, (POTOAATUHK,
COJIHEYHast OaTapest, CBETOAUO/I.
Jlemoncmpayuu
D010 PeKT Ha YCTAaHOBKE C IMHKOBOM IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoToddhdexTa.
Cseroauos.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesnuro o-dactuil. [lmanerapHas
mojens atoMa. Iloctynarel bopa. 3nyuenue u nornomeHne pOTOHOB MpHU Hepexoje aToMa ¢
OJIHOTO YpOBHS JHEpPruM Ha Jpyroil. Buasl cnekTpoB. CHEKTp ypOBHEH SHEpPruM aroma
BOZIOpOJA.
BousiHOBBIE cBOMCcTBa yacTull. BonHel ae bpoiinsa. KopmycKyIapHO-BOTHOBOW JTyaanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHUE.
TexHu4ecKkue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHAIU3
(cmiekTpockor), 1a3ep, KBAaHTOBBIM KOMIBIOTEP.
Jlemoncmpayuu
Mopnens onbita Pesepdopaa.
OrnpeneneHne JUIMHBI BOJIHBI Ja3epa.
HabmoneHne nuHeyaThIX CIEKTPOB U3ITYUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
Habmronenne nuHEHIaToro CrexkTpa.
Tema 3. Amommnoe a0po
OKCHepUMEHTBI,  JOKa3bIBAIOUIME  CJIOXKHOCTh  CTPOEHUS  sjpa. OTtkpbiTHE
panuoaxktuBHOCTU. OnBITH Pe3epdopaa mo onpeaesneHuio cocTaBa pagloakTUBHOTO U3TYUYEeHHUS.
CsoiicTBa anb(da-, 6era-, ramma-u3nydeHus. BiusHue paaroakTHBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mojens sjpa ['elizenOGepra—lBaneHko.
3apsn sapa. MaccoBoe yucio sapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIA Oera-pacnana. ['amma-uznyuyeHue. 3akoH
PaauOaKTUBHOIO pacnaja.
DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
Snepuble peakunu. JleneHne U CUHTE3 sEp.
SAnepubiii  peakrop. Tepmosinepubiii cunTe3. IlpoOneMbl M THEPCHEKTHBBI  SAEPHOM
SHEPTreTHKU. DKOJOTHYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.
OnemeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.
MeTto/1b1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@OyHnaMeHTaIbHbIE B3aUMOACHCTBUSA. EAMHCTBO (hM3NYeCcKOi KapTHHBI MHpA.
TexHuyeckue ycTpoHCTBAa U MPAaKTUYECKOE NMPUMEHEHHE: 103UMeTp, Kamepa BuibcoHa,
SJIEPHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOIUX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
UccnenoBanue TpekoB yacTull (o ToToBbIM GoTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMHUHM U ACTPOPU3UKH

Oranbel  pa3BUTUS  acTpoHOMHUHM. [IpukinagHOE M MHPOBO33PEHUYECKOE  3HAUEHUE
ACTPOHOMHUM.

Bun 3Bé31H0r0 HebGa. Co3Be3us, spKue 3BE3/bI, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Connue. Connewnast aktuBHOCTh. Mcrounuk sHeprum CosHua u 3BE3A. 3BE31BI, UX
OCHOBHBIC XapaKTepUCTHKH. [[narpaMma «CHEKTpajdbHbIA KIJIIACC — CBETUMOCTB». 3BE3JbI
[JIAaBHOM TMOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Il 3BE3] TJAaBHOM
nocnefoBareabHOoCcTU. BHyTpenHee crpoenue 3BE3M. CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXKIEHNN U 3BoIroLMU CoJIHIA U 3BE3]1. DTambl XKU3HU 3BE3 L.

Mueunsiii [1yTh — Hamia I'anaktuka. [lonoxenne n nBuxenne Connua B ['amaktuke. Tunst
ranakTuk. PanguoranakTuku u kBazapel. UEpHbIE ABIPHI B s/Ipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonsoro B3peiBa. PennkToBoe n3nyueHHe.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmronenust HeBOOPYKEHHBIM TJIa30M C UCTIOIB30BAHUEM KOMIIBIOTEPHBIX MPHUIOKEHUN
JUISL OTIpEZIeNIEHUs MOJI0XKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHUS
CeBepHOro nosymapus 1 sipkue 3BE37bl.

Ha6monenus B Teneckon Jlynsl, ianet, Mneunoro Ilytu.

O06o0maroniee nOBTOpeHUE

Pons ¢u3mkn m acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIbHOW |
THYECKOUW cdepax [HesATeNbHOCTH 4YeloBeKa, pojib M MecTo (M3MKM M aCTPOHOMHMU B
COBpPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (U3NYECKOM Teopuu B (POpMHpPOBAHUHU
MPEJICTaBICHUN O PU3NIECKON KapTUHE MHUPa, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTABICHUM O PUPOJIE.

MexnpeamMerHblie CBA3U

Nsyuenne xypca ¢usukm 06azoBoro ypoBHs B 11 kiacce ocymecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTuKh, OHOJOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C M3YYEHHEM METOIOB HAyYHOI'O TTO3HAHMS:
SBJIEHUE, HAay4dHbIH (akT, rumoresa, (usnueckas BeIWYMHA, 3aKOH, TEOpus, HaOIIOJIEHUE,
JKCIIEPUMEHT, MOACIMPOBAHUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (PYHKIIMU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (YHKIUH,
NPU3HAKU TOJ00HS TPEYTOJILHUKOB, ONpeIeeHNe IUIOIaIU MIOCKUX GUryp u o0bEMa Tel.

buonocusa: »nextpuueckue SBICHHUS B JKMBOW MpUpPOJE, KoseOaTelbHble IBUKEHUS B
JKUBOM TpHUPOJIe, ONTUYECKUE SIBJICHUS B KUBOM MpUpPOJE, ACHCTBUE pagualid HA >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB M MOJIEKYJ, KpUCTaUIMuecKash CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKY, CIIEKTPaJIbHbIN aHaIu3.

l'eoepaghus: marHUTHBIE TOIOCa 3€MIIM, 3aJIe)KM MArHUTHBIX pyll, (oTochEMKa 3eMHON
ITOBEPXHOCTH, MTPEACKA3AHUE 3EMIIETPSICEHUM.

Texnonozus: TUHUU DJIEKTPOIIEpEay, TEHEPATOP NEPEMEHHOIO TOKA, DJIEKTPOABUIATENb,
WHIYyKIUOHHAS TIeYb, pajap, PaauonpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN amnmapat, BOJJOKOHHAs ONITHKA, COTHEYHAsI OaTapesl.



IVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Ddusmka» Ha ypoBHE cpefHero oOimero oOpa3oBaHUS
(6a30BBI  YypOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKCHHE  CICAYIONUX  JIMYHOCTHBIX,
METanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «PuU3MKa» AOJHKHBI OTpaXkaTb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JUYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHUEHTAlUii, MO3UTUBHBIX BHYTPEHHHX
yOeXIeHH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paciMpeHe >KU3HEHHOTO OIbITa M ONbITa AESITEIbHOCTH B IPOLIECCE PeaTu3alliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIBHON 1E€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOydalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO UJIeHa POCCUHCKOI0 OOIIEeCTBa;

NPUHATHE TPAJAULMOHHBIX OOIIEYEIIOBEUECKUX TYMAHUCTHUECKUX M JIEMOKPAaTHUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENBHOCTh B HMHTEpecax IpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYTPaBJIE€HUH B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJAECHUCTBOBAaTh C COLHUAJIBHBIMM HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMHU 1 Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMaHHUTapHON U BOJIOHTEPCKON JEATENBHOCTH;

2)IaTpMOTHYECKOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKON MIEHTHYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUMCKHX
yu€HBIX B 00J1aCTH (PU3UKHU U TEXHUKHU;

3)AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEero;

4)3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETHYECKOE OTHOUIEHHE K MUPY, BKIIIOYasl 3CTETUKY Hay4HOTI'O TBOPYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke;

5)Tpya0BOro BOCIUTAHMS:

UHTEpEC K Ppa3IUuHbIM cdepaM MNpo(hecCHOHAIBHONW JEATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3WKOW W TEXHHMKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oymymei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO MU caM000pa3oBaHUIO B oOnactu (puU3MKM Ha
NPOTSKEHUH BCE )KU3HU;

6)3K0JI0TMYeCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAHHE TJ00aJbHOrO XapakTepa
9KOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHUE M OCYIIECTBIIEHUE IEHCTBHI B OKpYJKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJed yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OIbITa JEATENbHOCTH DKOJIOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
HMMEIOIUXCS 3HAHUH 110 PU3UKE;

7)IleHHOCTH HAYYHOT' 0 MO3HAHMSA:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA HU3NUECKON HAYKH;

OCO3HaHME IIECHHOCTU HAyYHOW AEATeNbHOCTH, TOTOBHOCTh B MPOIECCe U3YUECHUS (PU3UKU
OCYILECTBISATH MMPOEKTHYIO U UCCIIENOBATENBCKYIO IEATEIBHOCTh MHANBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBeEPCcAJbHbIE YUeOHbIE NelCTBUS
ba3oBble Jornveckue JeMCTBUSA:

CaMOCTOSITENIbHO (OPMYJTUPOBAaTh M aKTyaJU3UpOBaTh NPOOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIETIATH EH IeITeTbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMaTPUBAEMBIX (PHU3UUECKHX SBJICHHUSIX;

pa3pabaThIBaTh IUIaH PEUICHUs MPOOJIEMBbI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTh, OIICHUBATH COOTBETCTBHE PE3YyJIbTATOB IICIISIM,
OIICHUBATh PUCKHU MOCIEACTBUI 1€ITEIbHOCTH;

KOOPJMHHUPOBATh U BBINONHATE PA0OTy B YCIOBHUAX pPEAIBHOTO, BHUPTYaJIbHOTO |
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHSI,

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBareabcKue AeiicTBHS:

BIIAJICTh HAYYHOH TEPMHMHOJIOTHEH, KIFOUEBBIMU TOHATHUSIMH U METOAAMH (U3HUECKOU
HAYyKU;

BJIIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEIBCKOM U MPOEKTHON ACSITEIHPHOCTA B 00JIACTH
(bu3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TIOUCKY METO/IOB PEIIeHHs 3a1a9
(bU3UYEeCKOTo CoMIep KaHus, MPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHNS,

BIAJETh BHUJAMH JACSITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETALNH,
npeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YyYEeOHBIX CHUTyalHMsX, B TOM YHCJIE TMPH
CO3/IaHUU YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBS3W W  aKTyaJW3MpOBATh 3a/ady, BBIJIBUTAThH
TUINIOTE3y €€ pEeIIeHUs, HAXOAUTh apryMEHThl MJisi JO0Ka3aTelIbcTBAa CBOUX YTBEPKICHUH,
3a/1aBaTh APAMETPHI U KPUTEPUH PEIICHUS;

AQHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ PEIICHHS 3aJadd pe3yJibTaTbl, KPUTUUYECKU
OIICHUBATH WX JIOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/Ja4d B 00pa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCIIC TIPH U3YYCHUH (PUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYAIUsM, OIEHUBATH IPUOOPETEHHBIN OIBIT;

yMETh NMEPEHOCHUTH 3HAHUSA 10 (PU3HUKE B MMPAKTUUECKYIO 00J1aCTh JKU3HEACATEIHHOCTH,

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC WJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHNUS,

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PatGora ¢ undopmanmeii:

BJIQJIETh HABBIKAMU TOJIY4YeHHS WH(POpMalUU (PU3UIECKOTO COACpKAHUS U3 UCTOYHHKOB
pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TIOWCK, aHAJW3, CHUCTEMATH3aIllui0 U
UHTEPIIPEeTANI0 HH(POPMAIIUK Pa3TMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITUH;

UCTIONB30BaTh CpeACcTBa HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pelieHuN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a/Jad C COONIOJCHUEM
TpeOOBaHUIT SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PecypcocOepeKeH s, TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHHs B PA3IUYHBIX Qopmarax ¢ y4ETOM
Ha3HayeHus: UWHGOpMalMM ¢ LEJNEeBOM ayAUTOpHM, BBIOMpas ONTUMaJbHYIO (Gopmy
IPEJCTaBICHNS U BU3YyaIU3alUH.

KoMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUS:

OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacrno3HaBaTh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3PEHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U HHIUBUAYaIbHON paOOTHI;

BBIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX JECUCTBHI C y4éTOM OOILIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO YIEHA KOJUIEKTHBA;

IIPUHUMATh LEId COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH WU KOOPAUHUPOBATH
JNEUCTBHSL MO €€ JTOCTHXKEHHUIO: COCTABJIATH IUIAH JEHCTBHM, pPACIpENeNsiTh PO C YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa U Ka)KJOT0 y4YaCTHUKA KOMAH[Ibl B OOIIMN pe3yibTar
10 pa3paboTaHHBIM KPUTEPHSIM;

MpeuIaraTe HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh ITO3UTHBHOE CTPATETHMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

PerynasiTuBHbIe YHUBepCaJIbHbIE y4eOHbIe 1eiiCTBUS
Camoopranuszauus:
CaMOCTOSITENIbHO OCYIIECTBIIATH IMO3HABATENBHYIO JEATENILHOCTE B OOJIACTH (PU3MKH U
aCTPOHOMUH, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbBHO COCTaBJISITh IJIaH PEIIEHUs PAcUE€THBIX M KAauyeCTBEHHBIX 3ajay, IUIaH
BBIMIOJIHEHUSI TMPaKTU4YeCKOoW padoThl € Yy4ETOM MMEIOIIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHN;
JaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacmupsATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;
JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
peuieHue;
OLICHHUBATbh MIPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYAUIUH B 00JacTH (PHU3MKH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYallUMsIM, BHOCUTb KOPPEKTUBBHI B JEATEIbHOCTH, OLEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMM MO3HABATEJIbHOM peduieKCHH KaK OCO3HAHMS COBEpLIaeMbIX JAeHCTBHIMA
Y MBICIIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH;
HCIIOJIb30BaTh MPUEMBI peJIeKCHU ISl OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILICHUs;
YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIXKEHHIO;
MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX MIPH aHAIHU3€E Pe3yIbTaTOB AESITEIbHOCTH;
NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yIbTaTOB AESITEIbHOCTH;
npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.
B npouiecce noctuxkeHust TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MTPOrPaMMBbI MO (QU3HKE s
YPOBHSI CpefHero obmero o0Opa3oBaHus y 00y4yarolIUXcs COBEPIICHCTBYETCS 3MOIIMOHAIBHBIN
MHTEJJIEKT, Mpenoaraionuil chopMUpOBaHHOCTD:



CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHAILHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS PA3BUTH COOCTBEHHON dMOITMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUue MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJIEHHE, CIOCOOHOCThH aJanTUPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHUIO TN U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMITaTUH, BKIIFOYAIOIIEH CMOCOOHOCTh MOHHWMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHUX,
YYUTHIBATh €TO MPH OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTH K COUYBCTBUIO U COMIEPEKHUBAHUIO;

COITMATHPHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C IPYTUMH
JIOBMHU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHL.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kiacce npeaMeTHbIe pe3yiabTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaxxaTb c(HOPMUPOBAHHOCTH Y O0yUYaIOIIUXCSI YMEHUI:

JIEeMOHCTPHPOBATh HA MpUMepax poiib U MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHMpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHM M TEXHOJOTWH, B MPAKTUYECKOUN
NEATENIBHOCTH JIIOEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHS] W3YYEHHBIX (PU3NYECKUX MOJeNiel: MarepHalbHas
TOYKa, MHEpIMaJbHas cuUcTeMa OTCuéTa, aOCOJIOTHO TBEPJOE TENO, MJICAIbHBIA ra3, MOJEIu
CTPOEHHS Ta30B, KUJIKOCTEH U TBEPHABIX TEJ, TOUCHHBIN 3JEKTPUUECKUN 3apsij MpH pelIeHUU
du3nueckux 3aaad;

pacrio3HaBaTh (U3MUECKUE SBIEHUS (TIPOILIECCH) M OOBICHATh WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOPUM CTPOECHMSI BEIECTBA W DIIEKTPOJMHAMUKH:
paBHOMEpPHOE M PpaBHOYCKOPEHHOE MpSIMOJMHENHOe MABM)KEHHE, CBOOOAHOE NaJeHHUE Tel,
JBIDKEHUE 110 OKPYXXHOCTHM, HHEpLHs, B3auMmojeiictBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XHUAKOCTEH M TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUHU
(oxJakIeHUHM), TEMIOBOE paBHOBECUE, UCTIApEHHE, KOHJICHCAIMs, TUIaBJIeHUEe, KpUCTAJUIU3aLlus,
KHUIIEHHE, BJIa)KHOCTh BO3JlyXa, TMOBBIIICHUE JAaBJICHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpamMHM COCTOSHUS Ta3a B M30IpOLECCaxX, IEKTpU3aLUs Tell,
B3aMMO/ICHCTBUE 3aPAI0B;

OIMCHIBATh MEXAaHMUECKOE JBM)KEHHUE, UCIOJB3Yys (PU3MUECKUE BEIMYMHBL: KOOpIMHATA,
IyTh, NIEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUIA, UMIYJbC Tela, KMHETHYeCcKas
9Heprus, MOTEHIMAJIbHAs DSHEPrHs, MeXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTb; MpHU
ONMCAaHWU TIPAaBWIBHO TPaKTOBaThb (DU3MUECKUH CMBICI HCIONb3YyeMbIX BEJIMYMH, UX
0003HaYeHMS M €AMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEINUMHY
C APYT'UMH BEJIMYNHAMU,

ONMCHIBATh HM3YyYEHHBbIE TEIJIOBBIE CBOMICTBA TEN M TEIUIOBBIE SBJICHUS, HUCIOJIb3YS
¢usnyeckue BEIMYMHBI: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeIHsAs KUHHETHYecKas JSHeprus
XaOTUYECKOTO JBMKEHHUS MOJEKYJ, CPEJHEKBaApaTU4yHas CKOpPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOThl, BHYTPEHHSSI 3HEprus, padora rasza, Kod((UIHEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATENIs; IPY ONMCAHUU MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX O0003HAYeHUs M EIUHMIIBI, HaXOIUTh (OPMYJIBL, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJIMUMHY C JPYTMMHU BEJIUYHMHAM;

ONMCHIBATh W3YYEHHbIE 3JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS
(mporieccsl), UCTIONB3Ysl (U3NUECKUE BEIMUMHBL AJIEKTPUUYECKUM 3apsij, JIEKTpUYECKoe IoJe,
HanpspKEHHOCTh  TOJIS, TOTEHIMAJ, pPa3sHOCTh TMOTEHIMAJIOB; MPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YyEMBbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUHUHY C IPYTMMH BETUUHMHAMU;



aHaTU3UpOBaTh (HU3UYECKHE MPOIECCHl U SIBICHUS, UCMONb3Yys (U3NYECKHE 3aKOHBI U
NPUHIUIIBL: 3aKOH BceMupHoro tarotenus, I, II u III 3axonsr HeroTOHA, 3aKOH cOXpaHEeHUs
MEXAHUYECKOM YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHUJI, IPUHIIUIT
paBHOMpPaBUs WHEPLHUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHMYECKOM DSHEPIUU TEIUIOBOTO JBUKCHMS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoil, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMS
JJIEKTPUUYECKOTO 3apsijia, 3akoH KyloHa, NpUATOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMITBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuyaTth yCIOBUS X O€30MaCHOTO MCIOIb30BaHUS B TIOBCEAHEBHON KU3HU;

BBIMOJIHATh JKCHEPUMEHTHI IO HUCCIEA0BAaHUIO (DU3WYECKUX SBICHHA M IPOIECCOB C
WCIIOJIb30BAHUEM  TPSIMBIX W KOCBEHHBIX M3MEpPEHUH, TMpu 3TOM  (QOpMyJIUpOBaThH
npobieMy/3aayy M TUNOTe3y Y4eOHOro OKCHEepUMEHTa, CcoOMpaTh YCTaHOBKY W3
MIPEIJI0KEHHOTO0 000PYI0BaHMS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI,

OCYILECTBIISATh MpPSIMbIE M KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BbIOMpaTh ONTHUMAJIBHBIN CIOCO0 M3MEpPEeHHs] U HCIOJIb30BaTh H3BECTHBIE METO/bl OLIEHKU
MOTPELIHOCTEH U3MEPEHMUIA;

HCCIIeIOBaTh 3aBUCHMOCTH MEXIy (QU3NYECKUMHU BEIMUYMHAMU C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHHUH, MpU HSTOM KOHCTPYHMpPOBaThb YCTAaHOBKY, (DUKCHPOBATh pe3yJbTaThl
MOJIYY€HHOM 3aBUCHMOCTH (PM3MYECKUX BEJIMYMH B BUJE TaOIUI] U TpadUKOB, JeJIaTh BBHIBOJbI
10 pe3yJIbTaTaM MCCIIEA0BaHuUs;

coOnroAarh mMpaBwiIa 0€30MacHOro TpyAa IpH MPOBEACHUU HUCCIEJOBAaHUM B paMKax
y4eOHOTO IKCIEPUMEHTa, Yy4eOHO-HCCIeIOBaTeNbCKOM M MPOEKTHOH  JEeSATETBbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYI0BAHNUS;

pemaTh pacu€THblE 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJENbIO, HCIONIb3Ys
¢duznyeckue 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHallu3a YCJIOBHSI 3aJlaul BbIOUpaTh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (PU3UUECKUE BEIWYMHBI U (POpMyIbl, HEOOXOAWMBIE it €€ pelleHus,
MIPOBOJUTH PAacU€Thl U OLICHUBATH PEAIbHOCTH MOJYYEHHOTO 3HaYeHHs (PU3NUECKON BEJTHUNHBI,

pelarh KauyecTBEHHBIE 3aJauyl: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOUKY
paccyXJIeHHI ¢ ONOPOi Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBJICHNUS,

UCIIONBb30BaTh IPH pPEUIEHHHM Y4eOHBIX 3a7ad COBPEMEHHblE HH(POPMALMOHHBIC
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAllMM W TPEJCTABICHUS y4yeOHOU M
HAYYHO-TIOMYJISIpHOH HMH(OpMaIK, MOTYYeHHOW M3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAIM3UPOBATH MOTyYaeMyto HH(OPMAILIHIO;

NPUBOJIUTH MPHUMEPH! BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHUYECKHE 3HaHUS 10 (U3MKE B MOBCEJHEBHON JKU3HU JUIA
oOecrnieueHns 6€30MacHOCTH MPHU O0paLEHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOICTBaAMHU, JUIS
COXpaHEHHMS 3/I0POBbS U COOJIOJICHHSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TPYMIIE C BHIIOJHEHUEM PA3IMYHbBIX COI[MANIbHBIX POJIH, MIaHUpPOBaTh paboTy
IpYNIbl, palMOHAIBHO paclpeleNiarTh OOS3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyalUsIX, a/JIeKBaTHO OLIEHHWBATh BKJIAJ KaX/IOTO M3 YYaCTHHKOB TPYIIIbI B
pelieHre paccMaTpuBaeMOM MPOOIIEMBI.

K xonuy oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HayYHOW KapTHHBI MMpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMH, B NMPAKTUYECKOU
JEeSTeNIbHOCTH JIFOJIEH, IEJTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENeH: TO4YeUHbIH
JEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MoJeldb aTroMma,
HYKJIOHHAs1 MOZIESTb aTOMHOTO sIJIpa PU PELICHNU (PU3NUECKUX 3a/a4;



pacnio3HaBaTh (pU3UYECKHe SBIEHUS (MPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIEKTPOJIMHAMUKHA M KBAaHTOBOUM (DM3HMKH: IJIEKTPUIECKas MPOBOIMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBHUS TOKa, B3aMMOJICHCTBHE MArHUTOB, AIJIEKTPOMArHUTHAs
WHIYKIWS, JCHCTBHE MAarHUTHOTO IIOJIA HAa MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, MPSIMOJIMHEHHOE pACIIPOCTpaHEHUE CBETa, OTPAKEHNE,
npesiomiieHne, uHTepdepeHnus, audpakius W MOJSIpU3alds CBeTa, JUCIEPCUS CBETa,
doroanekrpudeckuii 3¢ ekt (porodaddexT), cBeTOBOE NaBIeHHE, BOSHUKHOBEHUE JTHHEHYATOTO
CIIEKTpa aToMa BOJ0OPO/JIa, €CTECTBEHHAs M HCKYCCTBEHHAS PaTHOAKTHBHOCTb;

OIMKCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DJICKTPUUYECKUE, MAarHUTHBIE, ONMTHYECKUE,
ANEKTPUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX CPEJ) W JJICKTPOMArHUTHBIC SBICHUS (IIPOIECCHI),
UCTIONB3YSl (U3NYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsiji, CHIIa TOKa, JJIEKTPUUYECKOE
HaIpsDKEHUE, SJIEKTPUIECKOE COMPOTUBIICHUE, PA3HOCTh IMMOTSHIHAIOB, SJICKTPOABMKYIIAs CHJIA,
paboTa TOKa, WHAYKIHMS MAarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHlla, WHAYKTUBHOCTh
KaTYIIKH, SHEPTUs JJIEKTPUYECKOTO0 W MArHUTHOTO TOJIeH, IMEepHOoJl M YacToTa KoJieOaHWH B
KoJIe0aTeIbHOM KOHTYpE, 3apsij U Cuja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KojeOaHuii, (HOKyCHOE pACCTOSHHE W ONTHYCCKAas CHJIa JIMH3BL, NMPU ONMHCAHWH TPABHILHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIONB3YyEeMbIX BEIWYHH, WX OOO3HAYCHUS U EIUHHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DH3UUECKYIO BEJTUUHUHY C JPYTHMH BEITUIHHAMU;

OMKCHIBATh W3YUYEHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCHONB3YS (UINUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JUTMHA BOJHBI M YacTOTa CBETa, JHEPTUS U
uMIynsCc (GOTOHA, TMEpPHOJ] TMOoJypacmajaa, SHEpPTus CBS3M aTOMHBIX siep, MPH OMUCAHHUH
MPABWIBHO TPAKTOBATh (DU3WYECKUH CMBICI HCIIOJIB3YeMbBIX BEJIMYUH, UX OOO3HAYCHUS H
€MHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE TaHHYIO (U3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHUE (PH3UICCKON BEITHMUNHBI,

aQHATM3UPOBATh (PU3UYECKUE TMPOIECCH U SIBICHUS, MCIONB3Yys (PU3MUECKHe 3aKOHBI H
MPUHIMIBI: 3akoH OMa, 3aKOHBI TIOCJTEJAOBATEIIBHOTO W  MMApPaJUICIIbHOTO  COCTUHCHUS
NPOBOJAHUKOB, 3akoH JDkoyns—JleHma, 3akoH JIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH
MPSMOJIMHEHHOTO PACIPOCTPAHECHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHHS
CBeTa, YypaBHeHHe OWHmITEWHa s ¢GoToddderTa, 3aKOH COXpPaHEHHsS] JHEPrHH, 3aKOH
COXPAaHCHUS HWMITYJIbCA, 3aKOH COXPAHCHHS JJCKTPHUSCKOTO 3apsija, 3aKOH COXpaHCHHS
MacCOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH paguOaKTHBHOTO pacmajia, Mpu 3TOM pPa3InvyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYEeCKOe BBIPAKCHHE W YCIIOBHUS (TPaHUIIBI,
00JacT) IPUMEHUMOCTH;

OTIpE/ICIIATh HAIPaBJICHUE BEKTOPA MHIYKIIMH MArHUTHOTO TIOJS MPOBOJHHKA C TOKOM,
cunbl Ammepa u cuisl JlopeHria;

CTPOUTDH U ONUCKHIBATH U300PAKEHHE, CO3/ITaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOU JIMH30M;

BBITIOJHATh SKCIEPUMEHTHI MO HCCIEAOBaHUI0 (DU3MUECKHUX SIBICHUU W TPOILECCOB C
WCIIOJIb30BAHUEM  TIPSIMBIX W KOCBCHHBIX HM3MEpPEHUH: Tpu 3TOM  (POpPMYIUPOBATH
npobiieMy/3ajady W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, coOupaTh YCTaHOBKY U3
MIPEITIOKEHHOTO 000PYI0BAHHMSI, TPOBOANTH ONBIT U (JOPMYIIUPOBATH BHIBOIBI,

OCYIIECTBIISATh TPSMbIE W KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPH STOM
BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 W3MEPEHHs] M HWCIOJIb30BaTh HW3BECTHBIC METOJBI OICHKH
MOTPELIHOCTEN UBMEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (DH3UYECKHX BEJTMYHH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPEHUM:
IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOMYyUYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIWYMH B BHJE TaOMUI W TpadHKOB, JENaTh BBIBOJALI 110 pe3yJIbTaTaM
UCCIICIOBAHHUS,

coOrofaTh TMpaBWiIa 0OE30MacHOTO TpyAa IPH IMPOBEJACHUN HUCCICIOBAHWA B paMKax
y4e0HOTO0 OSKCIEPUMEHTa, Yy4eOHO-UCCIECNOBATEILCKONM © MPOEKTHOW JAESITeThHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHHS;



pemaTh pacu€THblEe 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJENbIO, HCIONIb3Ys
¢duznyeckue 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHallu3a YCJIOBHSI 3aJ1aul BbIOWpaTh (hPU3HUECKYIO
MOJIeNIb, BBIACNATh (PU3UUECKUE BEIWYMHBI U (POpMyIbl, HEOOXOAWMBIE it €€ pelleHus,
IIpOBOAUTH paC‘-IéTBI 1 OICHUBATHh PCAJIBHOCTD IMMOJTYYCHHOI'O 3HAYCHUA (1)PI31/I'—IGCKOI71 BCJIIMYHHBI,

pemaTh KauyeCTBEHHBIE 3aJayd: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHHI ¢ ONOPOi Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBJICHNUS,

UCIONBb30BaTh IPH pELIEHHHM Y4eOHBIX 3a7ady COBPEMEHHblE HH(POPMAIMOHHBIC
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAllMM W TPEJCTABICHUS y4yeOHOU M
HAYYHO-TIOMYJISIpHOW HMH(OpMaIK, MOTYYEHHOW M3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAIM3UPOBATH MOTyYaeMyto HH(OPMAILIHIO;

OOBSICHATH MPUHIIMIIBI ISHCTBUS MAIIKMH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3anyaTh
YCIIOBHS UX O€30IMTACHOTO MCIIOJIF30BAHMS B TIOBCEHEBHOM KU3HM,

NPUBOJIUTH MPHUMEPHI BKJIAJa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HAyKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAFOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUYECKHE 3HaHUS 10 (U3MKE B MOBCEJHEBHOM JKU3HU JUIA
oOecrnieueHns 6€30MacHOCTH MPHU O0paLEHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIS
COXpaHEHHMS 3/I0POBbS U COOJIOJICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TPYMIIE C BHIIOJHEHUEM PA3IMYHbBIX COI[MANIbHBIX POJIeH, MIaHUpPOBaTh paboTy
IpYNIbl, palMOHAIBHO paclpeneNiarTh OOS3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXXIOTO M3 YYAaCTHUKOB I'DYIIIBI B
pelieHre paccMaTpuBaeMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHME 110 ®U3UKE 10 KJIACC

KoanyecTBouacos
Ne HaunMeHoBaHuepa3aeyioB U B 5
/i TeMIPOrPaMMBbI Beero KonTpoabhbiepa IIpakTnyeckuep HAbI paodoT
00TBI aldoThI
Paznen 1.OU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA
1.1 DH3HKA 1 METOAEI Hay{HOTO 2 1 CraproBas AuarHocTHYecKas padora
TIO3HAHUS
Pa3znen 2.MEXAHUKA
2.1 Kunematuka 5 [IpoBepouHas padboTa
2.2 Jwunamuka 7 [TpoBepounas pabota
2.3 3aKOHBICOXPAHEHHSI B MEXaHHKE 6 1 1 Konrpossnas pabora no pasaexy/
[IpakTuueckue paboThI
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBHMOHefyMpHO- 9 1 [TpoBepounas padora/lIpakTuueckue padboThI
KHHETHYECKONTEOpHH
3.2 OCHOBBITEPMOIMHAMUKHU 10 1 KontponbHas paboTa 1o pazaeny
33 ArperaTHble COCTOSIHUS BEII[ECTBA. 5 Tposepouras pabora
Daz3oBbIe IEpeX0Ibl
Uroronopaszneny 24
Paznen 4.9JJEKTPOAMHAMUKA
4.1 DNEeKTpOCTaTHKa 10 1 1 Konrpombnas padora no
pazaeny/llpakTiHueckie padoThl
49 IToCTOSIHHBIN AIEKTPUYECKHUNA TOK. 12 1 1 KonTponbhas pabora no
) Toku B pa3inMYHBIX cpeax pazaeny/llpakTiuueckie padoThl
PesepBHOEBpEMsI 2 1 ['ofoBasg KoHTpoJIbHAs paboTa
OBIIEE KOJUYECTBO YACOB IO " . s 6 KOHTPOJIBLHBIX PadoT/ 4 MpoBepPOYHbIE
[IPOTPAMME paboThi




TEMATUYECKOE IVIAHUPOBAHMUE 110 ®PU3UKE 11 KJIACC

KoaunuyecTBouacos
Jlj;ln HaumeHoBaHMepa31e0B U TEMIIPOTPaMMbI Beero KoHTpoJIbH IpakTHyeckuep Buasl padort
bIepadoThI a00ThbI
Paznen 1.2JIEKTPOAMHAMMKA
11 MaruauTtHoemnoe. 1 1 3 Bxojnnas xonTposnbHas pabora/ [IpoBepounas
DJeKTpOMarHUTHASTMH Ty KIIHS pabota/lIpakTuueckue paboThI
Paznen 2.KOJIEBAHHUS 1 BOJIHBI
2.1 ﬁgﬁiigﬁ:iﬁi:ﬂwone Sars 9 1 [IpoBepounas pabdora/llpakTuueckas pabora
2.2 MexaHW9ecKre U 2JIEKTPOMArHATHBIEBOJIHBI 5 1 KontponbHas pabora 1o pasmeny
23 OnTHka 10 3 [IpoBepounas pabora/llpakTryeckue paboThl
Paznea 3.0CHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 OCHOBBICHEIINAILHONTEOPUHOTHOCUTEIFHOCTH | 4 | 1 KonTposbHas paboTta 1o pasaeny
Paznen 4 KBAHTOBASA ®U3UKA
4.1 OIEMEHTHIKBAHTOBOMONTHKH 6 [IpoBepouHas pabora
4.2 Crpoenuearoma 4 [IpoBepounast pabota
4.3 AToMHOesAPO 5 [IpoBepounHas paboTa
Pazpen 5.9JIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKHU
5.1 | OJIeMEHTHIACTPOHOMHH U aCTPOPU3HKH | 7 | 1 KonTponbHas pabora o pa3aeny
Paznen 6.0bOBIIAIOIIEE HIOBTOPEHUE
6.1 | O060011ato1IeeOBTOPEHHE 4 [IpoBepounas pabora
PesepBHOEBpEMS 1 1 I'omoBas KoHTpOIBHAS paboTa
OBIIEE KOJHAYECTBO YACOB 10 ” 5 . 5 KﬁOHTpo.]IbHLIX pa6oT/7 NpOBEPOYHBIX
MMPOI'PAMME paobor




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnuecTBoyacos
Haraunsy JJleKTPpOHHBbIeM(PPOBHICOOPA30B
n | Temaypoka
yp Be KoHTpoJbHBI Mpakrudeckn | oo ATEbHBIEPECYPChI
/ ero | epaboThI epaboThI
n

®du3uKka — HayKa O PUPOJIE.
1 Hay4Hble MeTO/IbI TO3HAHUS 1 https://m.edsoo.ri/YXGQSPM1P
OKPY’KaIoIero Mupa

Ponb 1 mecTo dusuku B
(dbopMUPOBaHUN COBPEMEHHOM
HAY4YHOU KapTUHBI MUPA, B
IIPAKTUYECKOMN JACATEIBHOCTH
monaeil. BxogHas KOHTpoJbHas
paborta

1 1 https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe IBUKEHUE.

OTHOCHUTENBHOCTE MEXAHUYECKOTO
3 1 https://m.eds00.ru/RSOAQVS5ZX
newxenus. [lepemenienue,

CKOPOCTbh, YCKOpEHHUE

PaBHOMepHOerHMOHHHeﬁHOGﬂBH)KC

4 1 https://m.edsoo.ru/L8IPY2JEZ
HHE

5 PaBHOYCKOpEHHOCTIPAMOIHHEHHOC 1 https://m.edsoo.ru/MDIDKJOUB
BIDKEHHE

6 | Cpodoamoe mazcie. Yekopenne 1 https://m.edsoo.r/MXPLZIX8]
CBOOOIHOTO MaIeHUs
KpuBonmHelHOE nBUXKEHUE.

7 JIBrKeHMe MaTepUAIILHOU TOYKH 110 1 https://m.edsoo.ru/TFLI2C4DN
OKPY>KHOCTH

8 [IpuHIMI OTHOCUTEIBHOCTH 1 https://m.edsoo.ru/J6QY7N3IWN

[anunes. MHepumanbHble CUCTEMBI




otcyeta. IlepBbiii 3akoH HproToHa

Macca Tena. Cuna. [Ipuniun
Cylnepno3uiuu cui. Bropoit 3akoH
HproToHa 1151 MaTepuaibHON TOUKH

https://m.edsoo.ru/BVINWTAQH

10

Tpetuii 3akon HeroTona niis
MaTepI/IaJIBHbIX TOYCK

https://m.edsoo.ru/JYL4I4UAN

11

3aKoH BceMupHoro Tsarorenus. Cuia
TSKECTH.
[TepBasikoCMUYECKAICKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koaddunment
TpeHust. Cuia conpoTUBIEHUS IPU
JIBVDKEHUH TeJa B )KUKOCTH HITH
rase

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynatenbHOE U BpamaTebHOE
JBIDKEHHE a0COJIFOTHO TBEPIOTO
teaa. Momentcunbl. Ilmedocnnbl.
YcnoBusipaBHOBECHATBEPIOTOTEIA

https://m.edsoo.ru/IDOAU40TS

15

HNmnynsc MaTepruanbHOW TOYKH,
CHUCTEMBI MaTEPHAIIbHBIX TOYEK.
Wmmynbe cunbl. 3aKOH COXpaHEHUs
MMITyJIbCa. PeakTHBHOEIBHIKEHHE

https://m.edsoo.ru/MSJQTKNWC

16

PabGoTa 1 MOIIIHOCTH CHITBL.
Kunernueckas sHeprust
MaTepUaTbHOU TOUKH.
TeopemaoOu3MeHEHUUKUHETUIECKO
W DHEpIruu

https://m.edsoo0.ru/J1V59L28B

17

[TorennmanpHas 3HEprus.
[ToTenunanpHas 3HEprus ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorennuanpHasiIHEPrUsATENaBOIU3H

https://m.edsoo.ru/RNEXJW4KF




MTOBEPXHOCTU3EMJIU

18

IToreHManbpHEIE U
HETNOTEHIIMAJIbHBIE CUJIBI. CBA3b
paboThl HEMOTCHITUAIBHBIX CHII C
W3MCHCHHUEM MEXaHUYECKOM
SHEPrUU CUCTEMBI TEJl.
3aKOHCOXpaHEHUSIMEXaHUYECKOU
SHEPruu

https://m.eds0o0.ru/DA3QVTOXQ

19

JlaGopaTtopHnas pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHNEM MEeXaHMISCKOM
DHEPrUH Teja Ha IPUMEpe
PACTSDKEHUS PE3MHOBOTO JKI'YTa»

https://m.edsoo.ru/ W1R4R88UG

20

Kontponbnas pabota no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpAHEHHUsI B MEXaHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TeopuH. BpoyHOBCKOEABUKEHUE.

Auddysus

https://m.edso0o0.ru/OEY9OVYU2B

22

Xapakrep JBUKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA.
Mopenu cTpoeHus Ta30B,
AKHUJIKOCTEH M TBEPMBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonnyectBo
Bemectra. [locTostnHas ABoraapo

https://m.edsoo.ru/FL1IBAQD13

24

TemnmoBoe paBHOBECHE.
TeMneparypa u €€ u3MepeHue.
[lIxanaremneparypllenbcus

https://m.edsoo0.ru/ WPNY6QA8Z

25

Wneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AGconoTHas TeMiepaTypa Kak Mepa

https://m.edsoo.ru/BXUDVDG2F




CpeHEel KHHETUYECKON SHEPIUur
JBUKEHUSI MOJIEKYI.
YpaBHenueMenpeneena-
Kianeiipona

27

3akon/laneToHa. I'a30BEI€3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
MEXIY IapaMeETPaMU COCTOSHUS
pa3peKEHHOTO ra3ay

https://m.edsoo.ru/35DBLKT96

29

N3onporieccsl B UcaIbHOM Iaze u
uX rpauuecKoe MpeCTaBICHHE

https://m.edso00.ru/OZJ3KZNJ5

30

BryTtpeHnHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHMS.
KonunuectBorennoTs! u padora.
BHyTpeHHASHEPTrUs10AHOATOMHOT O
UJCAIBHOrOrasa

https://m.eds00.ru/9JQITV XIS

31

Buapitenonepenaun

https://m.eds00.ru/36JJI20W9

32

VY nenpHas TEMIO0EMKOCTD BEIIECTBA.
KommuecTBo TemoTs! npu
Terutonepenade.AauadbaTHeIdporec
c

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblii 3aKOH TEPMOAVMHAMUKH U
€ro IPUMEHEHUE K U30MpoLeccaM

https://m.edsoo.ru/2HO6R3GAS

34

HeoGpatumocTs nporeccoB B
npupoae. Bropoii 3akoH
TEPMOJIMHAMUKH

https://m.edso00.ru/S8SLWDFT8

35

[Ipunuun nevicteus u KIT/
TEIJIOBON MAIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Iukn Kapuo u ero KI1J{

https://m.edsoo.ru/4XPSAO0V7M

37

DKOJOTHYECKHENPOOIEMBITEIIONHE
pPreTUKH

https://m.edsoo.ru/P07ZMYMSI




38

O6o0maromuii ypox
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOAMHAMHKI

https://m.edso00.ru/9EKZ0DDWP

39

KoHnTtponbHas pabora 1o Teme
«MonexynsipHas pu3MKa.
OCHOBBITEPMOIMHAMHUKNY

https://m.edsoo0.ru/RCARYE6ZX

40

[TapooGpa3zoBaHue M KOHAECHCAIMSL.
HcnapeHue u KUIeHue

https://m.edso00.ru/X480Q078EE

41

AOCOII0THAsT U OTHOCUTEIbHAS
BJIQYKHOCTH BO3/yXa.
Hacpiennsliinap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrannmueckue u
amop¢HbIe Tena. AHU3OTPOIHS
CBOWCTB KpHUCTAIUIOB. JKuakue
KpUCTaJUIBIL.
CoBpeMeHHbIEMAaTEPUAIIbI

https://m.edso00.ru/JXFWLMZNK

43

[lnaBnenue u KpUCTATUIU3ALIMSL.
VY nenpHas TemioTa MiaBiIeHUs.
CyO6numarust

https://m.eds00.ru/OX117G6MR

44

YpaBHEHHETEIIIOBOrO0AIaHCa

https://m.edsoo.ru/OJUXGN2I1

45

DnexTpusanus Tea. DIeKTPUIECKUil
3apsia. J[Ba BUAa 3JIeKTpUUYECKUX
3apsI0B

https://m.eds00.ru/QJ2S7WSBM

46

HpOBO)IHI/IKI/I, AUBJICKTPUKHU U
MOJIYIIPOBOAHUKMU. 3akoH
COXPAHCHUS SJICKTPUICCKOIr'O 3apdaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiictBue 3apsiioB. 3akoH
Kynona. TodeuHslii a1eKTpUYECKU
3apsg

https://m.edsoo.ru/SUSBUOTHH

48

Hanpssk€HHOCTB AIEKTPUYECKOTO
nojs. [IpuHnun cynepnosunuu
3JIEKTPUYECKUX MTOJIEH.

https://m.edsoo0.ru/9IKAWD2V6




JIvHUMHATPSKEHHOCTH

49

Pabota cuit 37eKTpoCcTaTHIecKoro
noxud. Ilorenmuai.
Pa3snoctenoreHIaIos

https://m.edsoo.ru/VOPDI9ASLF

50

[TpoBOAHMKY U TUAIIEKTPUKHU B
AJNEKTPOCTATUYECKOM II0JIE.
JpiekTpruuecKasinpoOHUIIAeMOCTh

https://m.edsoo.ru/12P2S3127

51

D5eKTpoEMKOCTh. KoHIeHCcaTop

https://m.edsoo.ru/B1UPRD52W

52

D1eKTPOEMKOCTBIITIOCKOTO
KOHJIeHCaTopa. JHeprus
3apsHDKEHHOI0 KOHJIEHCcaTopa

https://m.edsoo.ru/XPUKP82VS8

53

JlaGopaTtopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAeHcaTopa'

https://m.edsoo.ru/PBGM4F 845

54

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOIO
amnmnapara, CTpyHHOT0 IpUHTEpA.
DJIeKTpOCTaTUYECKas3aIUTA.
3a3eMIICHHE IEKTPOPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUUYECKHUI TOK, YCIOBHS €T0
cyuiectsoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
ConpotusneHue.
3akoHOMaIsTyYacTKaIe !

https://m.edsoo.ru/D6Y72A4B7

56

[MocnenoBarenpHOE, MAPATIIEIBHOE,
CMEIIaHHOE COEAMHEHUE
POBOIHUKOB. JIabopaTopHaspadboTa
«/3yueHnecMenanHOrOCOeIMHEHHSI
PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabota 1 MomHOCTh
ANEKTPUYECKOTO TOKA.
3akon]lxoysi-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 1 TOJHOM

0.5

https://m.edsoo.ru/YNSBF7PBS




(3aMKHYTOM) DJIEKTPHUUECKOM IICTIH.
KopoTtkoe 3ambikanue.
JlabopaTtopHnas pabora «M3mepenue
OJIC uCTOYHHKA TOKA B €TO
BHYTPEHHET0 COIIPOTUBIICHUS»

59

PezepBHbiil ypok. KonTposibHas
pabota o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/MFM6EIES X

60

O06o0maromuii ypox
«DNeKTpoANHAMHKAY /
Bceepoccuiickas npoepoyHas
paborta

https://m.edsoo.ru/P86MDY07H

61

DNEeKTpOHHAs IPOBOUMOCTb
TBEPABIX METAJUIOB. 3aBUCHMOCTh
COIIPOTHUBIICHUS] METAJIJIOB OT
TemiepaTypbl. CBEpXIPOBOIMMOCTh

https://m.edsoo.ru/ WMNNBQLO9H

62

DJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

https://m.edso00.ru/4CCYCJ785

63

[TorynpoBoTHUKH, UX COOCTBEHHAS
U TIpUMeCHas IPOBOJAUMOCTb.
CaoiicTBap—n-niepexo/ia.
[TorynpoBOIHUKOBBIEIPUOOPHI

https://m.edso0.ru/S55A1DQUR

64

DJIEKTPUYECKUH TOK B paCTBOPAxX U
pacriaBax 3JI€KTPOJIUTOB.
DJIEKTPOIUTHYECKAS TUCCOITUAIIHS.
DIIEKTPOIIH3

https://m.edsoo.ru/QUOQUWVI1

65

DIIEKTPUYECKHUM TOK B rasax.
CamocTosTenbHbIN 1
HECaMOCTOSITEIIbHBIN pa3psil.
Monnus. [tazma

https://m.edsoo.ru/2VX2KLFQA




66

DIIeKTpUYECKHe MPUOOPHI U
YCTPOMCTBA U UX MPAKTUIECKOE
pUMEHEHHE.
[TpaBuiaTexHUKNOE30MaCHOCTH

https://m.edsoo.ru/KJA02KUPS5

67

KonrtponbHast pabora o Teme
«2nektpocratuka. [locTosTHHBII
ANEKTPUYECKUN TOK. TOKH B
pa3JIMYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PeseprubIil ypok. O6006maronuit
ypok 1o reMaM 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




11 KJIACC

Ne

n
/
n

Temaypoxa

KoaunuecTBouyacoB

Bce
ro

KonTpoJbnbie
padoThbI

IIpakTHyeckne
padoThbI

Jarausyq
eHHA

DJieKTpOoHHbIenu¢poBbIEOOPA30BAT
eJIbHbIePeCypChl

ITocTossHHBIE MATHUTHI M X
B3auMOJeHcTBHE. MarHUTHOE
nosie. BekTop MarHuTHOM
WHYKIUH.

JIMHUMMArHU THOUMHAYKIUH

https://m.edsoo.ru/4DMOYIING6

MaruuTHO€ noJie MPOBOJHUKA
¢ TokoM. OnbIT DpcTea.
B3anmozeicTBrue npoBOIHUKOB
¢ TokoM. Bxonnas
KOHTpOJIbHAs paboTa

https://m.edsoo.ru/1L5CT47FX

Jlaboparopnas pabota
«3yueHne MarHuTHOTO TOJISI
KaTYIIKH C TOKOMY

https://m.edsoo.ru/HGHXINLRZ

JlelicTBuE MarHUTHOTO TOJIS HA
MPOBOAHMK ¢ TOKOM. Cuia
Awmmnepa. JlabopaTopHas pabora
«Hccnenosanue nercTBUS
MOCTOSITHHOTO MarHuTa Ha
paMKy C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlericTBE MAarHUTHOTO MOJIS Ha
JBIXKYILYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenua.
Pabota cuibl Jlopenna

https://m.edsoo.ru/7ABZQGQC9

DOneKTpoMarHuTHast UHAYKITUS.
[ToTrok BekTOpa MAarHUTHOMN
uaaykuud. JJ1C uHAYKIIH.

https://m.edsoo.ru/VA26C9C3J




3aKOH 3JIEKTPOMarHuTHOM
nHaykuu Papanes

JlaGopatopHas pabota
«HccnenoBanue SBICHUS
AJIEKTPOMArHUTHON MHIYKIIMN

https://m.edso00.ru/XZS5MQCBU

NHIyKTUBHOCTS.
Ssnennecamonnaykiuu. IJ1C
CaMOMHIYKIMH. DHEPIHUsl
MAarHUTHOTO TOJISI KaTYLIKH C
TOKOM.
DJIEKTPOMArHUTHOETIOJIE

https://m.edsoo0.ru/EOTONSAEA

TexHuueckue yCcTpoicTBa v Ux
MIPUMEHEHHUE: TOCTOSTHHBIC
MarHMThl, 3JI€KTPOMArHUThI,
AJIEKTPOJIBUTATENb,
YCKOPUTEIH 3JI€MEHTaPHBIX
YaCTHUI, HHAYKIIMOHHAS I€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o06maromuit ypok
«MarHuTHoe moJe.
BHCKTPOME[FHI/ITH&SI WHIAYKIOWS)

https://m.eds00.ru/COBO5SBGMC

11

Konrponsnas padora no Teme
«MarHuTtHoe moJe.
BHCKTPOMaI‘HI/ITHaSII/IHI[YKIII/ISI»

https://m.edso0.ru/8X637ELEU

12

CBoOoHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHHIA.
[IpeBpalieHue SHEprun

https://m.eds00.ru/9Y6GY WEVP

13

Jlaboparopuas padota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJibIX KoJeOaHui
rpy3a Ha HUTHU OT JIJTHHBI HUTH

https://m.edsoo.ru/DPZ8KR61C




U Macchl Ipy3a»

14

KonebaTenbHbIl KOHTYD.
CBobOoHbBIC
AJIEKTPOMArHUTHBIE KOJICOaHMSI
B NJ€aJIbHOM KOHC6aTeHBHOM
KOHTYDE.
AHaJIOFI/IHMC)KI[yMexaHI/ILIeCKI/I
MU U
3.11eKTpOMaFHI/ITHbIMI/IKOHCGaHI/I
SIMA

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DOHCPIUU B
ujearbHOM KoJieOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o 3aTyxaromux
KoJieOaHusX. BeIHYKICHHBIC
MeXaHHYECKHUE KOJIeOaHus.
Pe3onanc.
BBIHYKICHHBICAIEKTPOMATHUT
HBIEKOJI€0aHus

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBIN TOK.
CunycouaaibHbIN
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IEUCTBYIOIICE
3HAYCHHUE CHJIBI TOKA U
HaIPsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
noTpeOJICHUE IICKTPUICCKOM
SHEPTUU

https://m.edsoo.ru/1ZWZULSQK

19

Y CTpOUCTBO U IPaKTUYECKOE
IIPUMEHEHHUE IEKTPUUYECKOrO

https://m.eds00.ru/93Z12W4QQ




3BOHKA, T€HEepaTopa
IIEPEMEHHOTO TOKA, JINHUI
JJeKTpoIepeaayd

20

DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE
anekTposHepruun. Kynerypa
HCIIOJIb30BaAHUS
3JIEKTPOIHEPIUH B
MMOBCEHEBHOW KU3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHn4decKre BOJIHBI,
YCJIOBHS PACTIPOCTPAHECHMUS.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JUIMHA
BOJHBL [lonepeunsie u
IIPO/I0JIbHBIEBOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTh3BYKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

DNEeKTPOMArHUTHBIC BOJTHBI, UX
CBOMCTBA U CKOPOCTb.
[IIxana’neKTpoOMarHUTHBIXBOJI
H

https://m.edso00.ru/SWB57C06X

24

[TpuHIIMTIBI paTHOCBA3U U
TeneBuaeHus. PazBurtue
CpEeACTB CBsI3U. Pagmonokanus

https://m.edso00.ru/2WQTSLGLV

25

KonTponbnas pabota
«Konebanust 1 BOIHBD»

https://m.edsoo.ru/IHURONSOB

26

[IpsamonnHenHoOE
pacmnpocTpaHEeHUE CBETA B
onHopoaHou cpexae. ToueuHblin
WCTOYHUK CBeTa. JIyy cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OTpakeHHe CBETa. 3aKOHBI

https://m.edsoo.ru/IMBKQM227




otpaxxeHus cBeta. [loctpoeHue
M300paXEeHH B IMJIOCKOM
3epKaJe

28

[Ipenomnenue ceta. [loaHoe
BHYTpPEHHEE OTpPAXKEHUE.
[IpenenbHbIN yroJ MOJHOTO
BHYTPEHHETO OTPAXKEHUS

https://m.eds00.ru/V49RISTRN

29

Jlaboparopnas pabota
«3mepenue nokazaress
NPEJIOMIICHUS CTEKIIa

https://m.edsoo0.ru/JO2E1IM1DQ

30

JInnssl. ITocTpoenue
M300paXeHH B TUH3E.
®opmyJia TOHKOH JIMH3BL.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ W2MMS9KJC

31

Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
M300paKEHUH B JIMH33X»

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus ceta. CloXHBIN
cocrtaB Oernoro cBera. [[Ber.
JlaGoparopHnas pabota
«Habmonenne qucnepcuun
CBETa»

https://m.edsoo0.ru/KO9OWVKE11

33

WnuTepdepenmus ceta.
Judpakuus ceera.
JludpakuronHas penéTka

https://m.edsoo.ru/C8LCRSEJI

34

ITonepe4HOCTHCBETOBBIX BOJIH.
[Tonsipusanus cBera

https://m.edso00.ru/Q2118XYOJ

35

OnTuueckue npruOOpsI U
YCTPOHCTBA U YCIOBUS UX
0€30MacHOr0 MPUMEHEHHUSI

https://m.eds00.ru/M5127JYGT

36

['paHnLIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.

https://m.edsoo.ru/P8GBI9FJ5SN




[ToctynaTel cnennaibHOM
TCOpHUU OTHOCUTCIILHOCTHU

37

OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameIeHHE BpEMEHU U
COKpAIICHUE JUTHHBI

https://m.eds00.ru/OVLMCN6B2

38

DHEpPrusi 1 UMITYJIbC
PENSTUBUCTCKOM YaCTHUIIBI.
CBsI3b Macchl ¢ SHEpTUEH 1
HUMITYJIbCOM. DHEPTUSATIOKOS

https://m.edso00.ru/I190Z2Y4BUB

39

Konrponsnas padora «OnTuka.
OCHOBBI crielMaIbHON TEOPUH
OTHOCHUTEILHOCTHY

https://m.edsoo0.ru/L8689JPLI

40

®otonbl. ®opmyita [1nanka.
OHeprust 1 UMIyJbe GOTOHA

https://m.edsoo.ru/ZL6P16LA0Q

41

OTKpBITHE U HCCIICIOBAaHNE
dororddekra. OnbiTe A. T
CroxeroBa

https://m.edso00.ru/PGL5XXSRO

42

3akoHbl GpoTorddexra.
VYpaBueHue DiHIITEHA 17151
dboToarddekra.
«Kpacnasrpanuna»
dhoTodrddexra

https://m.edso0.ru/YLCK770G8

43

JaBnenue cBera. Onbitsl [1. H.
JleGenena.
XUMHYECKOe e ICTBHECBETA

https://m.edsoo0.ru/EGO6ZQ1SA

44

TexHuyeckue yCcTponucTea u
MPaKTUYECKOEe MTPUMEHEHHUE:
¢boToreMeHT, POTONaTUHK,
COJIHEUHAsl OaTapesi, CBETOINOT

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3amad mo reMe
«DJIeMEHTHLI KBAHTOBOU

https://m.edsoo.ru/ZE73A67B1




OIITHUKH)

46

Mopens atoma TomcoHa.
OmnsiTel Pesephopraa mo
pacCesTHUIO O-4aCTHIL.
[limaneTapHast MOJEIb aTOMa

https://m.edsoo.ru/FIC11POHN

47

IToctynareibopa

https://m.edsoo.ru/6X7GFHZ9X

48

N3ny4yenue u normiouexHue
(hOTOHOB MpH Mepexojie aToma
C OJJTHOT'O YPOBHS PHEPIUU Ha
Japyroi. BuasicnekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBBIECBOMCTBA YACTHII.
Bounbl ne bporis.
KopnyckynspHo-BOJIHOBO#M
nyanu3Mm. ClIoHTaHHOE U
BBIHY)KJCHHOE M3ITyUYCHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PAJIUOAKTUBHOCTH.
OmnesiTel Pesephopaa mo
OMPEJICNICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUYCHUS

https://m.edsoo.ru/TSJIFUU3TP

51

CoiicTBa anb(da-, 6era-,
ramMmma-usinyueHus. Biusiaue
paI[I/IoaKTI/IBHOCTI/I Ha )KHUBBIC
OpraHU3Mbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA H
Heirpona. M3oTomel. Anbgda-
pacnaz. DIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacna.
[amMMa-u3IyueHUe

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsle peakuum.
Snepusliii peaxkrop. [IpoOiemsl,
IIEPCIEKTHUBBI, YKOJIOTHYECKUE

https://m.edso00.ru/CFJYJSSIG




ACIEKThI SEPHOM SHEPTETUKU

54

DJiIeMEeHTapHbIE YaCTHUIIBI.
OTtkpbITHE TO3UTPOHA. MeTOo b
HaOIIOJICHUS U PETUCTPAITUN
3JI€MEHTaPHBIX

yactuil. Kpyrieiicron
«DyHIaMEHTAIIbHBIEB3AUMOAECH
ctBus. EquHcTBOGM3NUECKOM
KapTUHBIMUPAY

https://m.edso00.ru/SUC62U40A

55

3TaHBI pa3BI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. Buj 3BE31HOTO
Heba. Co3Be3usi, spKue
3BE31IbI, IJTAHETHI, UX BUAUMOE
nBrokenne. ColnHeyHasCUCTEMA

https://m.edso00.ru/5PXS2I19VY

56

Connue.
ConHeYHasaKTUBHOCTb.
HcTtounuk sHeprumn ConHua u
3BE3]T

https://m.edsoo.ru/1JZR54JA0Q

57

3BE31BI, NX OCHOBHBIE
XapaKTePUCTHKHU.
3BE3ABITIaBHON
IOCJICJOBATEIILHOCTH.
BryTpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOKIACHUHU U IBOJIIOIIH
Counnna u 38311

https://m.eds00.ru/GGD3W74Z0

58

Mneunsiii [lyTe — Hamma
I'amakTuka. Ilonoxenue u
nerokenne CoJIHIIA B
I'amakTuke. ["'anakTukn.
UEpHbIEBIPHI B SIAPAXTATAKTHK

https://m.edsoo.ru/L2U4S1HU?2




59

Bcenennas.
Paz6eranmeranaktuk. Teopus
Bosbiioro B3peiBa. PenukroBoe
n3JydyeHue. MerarajnakTuka

https://m.edsoo.ru/9IWRLVWNN

60

HepermennsienpobieMplacTpoOH
OMHH

https://m.edsoo.ru/LJHNL2MCF

61

Kontponbhas pabota
«2IJIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

https://m.edso00.ru/TXTTCT488

62

O6o0maromuii ypok. Poib
(bU3MKK ¥ aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMaJIbHOM
1 dTUYECKOH cdepax
JICSITEIILHOCTH YeIIOBEKA

https://m.edsoo.ru/ WNJ5CRXYD

63

Oo6o06maromuit ypok. Poib u
MeCTO (PM3UKHU U aCTPOHOMHHU B
COBPEMEHHOM HAYYHOU
KapTHHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posb
¢bu3nveckoii Teopun B
(hopMHUpOBaHHUH
MPEJCTaBICHUN O (PU3NIECKOM
KapTHHE MHUpa

https://m.edso00.ru/Y29SVPCVR

65

Oo6o6maromuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
00I1IeM PsITy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
IIPEJICTABJICHHUIA O MPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

Pe3sepBHblil ypok. MarautHoe
noJie. DJIEKTpOMarHuTHas
WHIYKIHS

https://m.edsoo.ru/EVMFIQTP6




PezepBHblii ypok. OnTuka.
67 OCHOBBI CIELIMATILHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ESABJRKS8L

Pezepnriit ypok. KBanToBast
68 ¢buznka. DIeMEHTHI
ACTPOHOMUU U aCTPODU3UKH

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68







MMPOBEPSEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

KounpOBepﬂeMorope?.y.HLTaTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CPeHEro
0011ero 00pa3oBaHus

10.1

JlemMoHCTpHpOBaTh Ha NIpUMEpax pojlb U MECTO
¢uszuk B (OPMUPOBAHUU COBPEMEHHOW HAay4YHOU
KapTHUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTH, B TPAKTUYECKOW EATEIIbHOCTH JIKOICH

10.2

VYuuTeiBaTh  IpaHUIBl NPUMEHEHUS  W3YYEHHBIX
¢usuueckux ~ MojeNed:  MaTepualbHas — TOYKa,
WHEepIMaIbHasl CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEI0, WJEalbHBbIM Tra3;, MOJEIU CTPOEHHUs TIa30B,
KUIAKOCTEN M TBEPIBIX TEJl, TOUECUHBIN AIEKTPHUUECKUI
3apsil — IpU pelieHuu GU3NUECKUX 3a1a4

10.3

Pacnio3znaBate ¢usnyeckue sBieHUs (Mpolecchl) U
OOBACHATH HMX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJIIPHO-KMHETUYECKOW  TEOPHUH  CTPOCHHS
BEIIECTBA U DJIEKTPOAMHAMHUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE  HpPSIMOJHMHEWHOE  JBUKECHHE,
CBOOOJIHOE MaJIeHue TeJj, IBU)KEHUE MO0 OKPYKHOCTH,
WHEpIUs,  B3auMojeicTBue  Ten;  auddysus,
OpOYHOBCKOE JBHKEHHUE, CTPOCHHUE KHUIKOCTEH U
TBEPABIX Tell, H3MEHeHHe o0béMa Ten Tpu
HarpeBaHuM (OXJIAXKIEHUH), TEIUIOBOE DPaBHOBECHE,
ucrnapeHue, KOHICHCalus, IUIaBJICHUE,
KpUCTa/UIM3alus, KHUIIEHHE, BIIAXKHOCTh BO3]yXa,
MOBBIIICHUE JaBJICHUS ra3a IpU €ro HarpeBaHUU B
3aKpBITOM COCYyJZie, CBSI3b MEXAYy IapaMeTrpaMu
COCTOSIHHS Ta3a B M30Ipoleccax; dJIEKTpU3alms Tel,
B3aMMOJEHCTBUE 3apsII0B

OnuceiBaTh MEXaHHYECKOE ABVOKCHUC, HCIIOJIb3Yys
(I)I/ISI/I‘-IGCKI/IC BCJIIMYHHBI: KOOpJAuHaTa, nyThb,

TTAEANAONMA2ITITAIIIAL CTTONOCTL N CWVONALALIIAAL NACCA TATTA




MOJIEKYJ, CpeIHEKBaJpaTHYHasi CKOPOCTh MOJEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSAS 3HEprus, padota
raza, Ko3(pGUIMEHT MOJIE3HOTO ACHCTBHS TETIOBOTO
JBUTATENS; NPU ONHCAHMU IPABWIBHO TPAaKTOBATh
(GU3NUECKUl CMBICI HCIONB3YEMbIX BEIUYMH, HX
0003HAUYECHHUA M EAMHULBI, HAXOAUTh (OpMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (U3NYECKYI0 BEJINYHHY C
JPYTMMHU BEJIHYUHAM

10.6

OnucelBaTh HU3YyYEHHBIE DJIEKTPUUECKHUE CBOMCTBA
BEIIECTBA W DJJICKTPUUECKHE SIBJICHUS (TPOIECCHI),
UCTIONB3YSl (U3NYCCKUE BEIUYHHBL: DIEKTPUUCCKHIA
3apsil, JIEKTPUUECKOE ToJe, HANpsHKEHHOCTH IO,
MNOoTCHIMAJl, PA3HOCTb IMOTCHLMAJIOB, IMpPU OIHWCAHUU
NpaBWIbHO  TPaKTOBaTb  (PU3MUYECKUIl  CMBICI
HCIOJIb3yCMbIX BCJINYHH, ux 0603Ha‘-IGHI/I$I )41
eMHUIIBI;,  YKa3biBaTh (OPMYJIBI,  CBS3BIBAIOIINE
JaHHYI0  (U3MYECKYI0  BEIMYMHY C  JIPYTHMHU
BEIIMYMHAMU

10.7

aHAIM3UPOBATh (PU3MUECKHE NPOLECChl U SBJICHMUS,
UCTIONB3YS (PM3MUECKUE 3aKOHBI M MPUHITUIBL 3aKOH
BcemupHoro Tarotenus, I, I u III 3akonsl HeroToHA,
3aKOH COXPAHEHUS MEXaHMYECKOW SHEpPruM, 3aKOH
COXpaHEHHUs MUMITYJIbCA, MPUHLHUI CYNEPIO3ULIUNA CHII,
INPUHIUII ~ PAaBHONpPABHUSI  HMHEPLUHUATBHBIX  CHUCTEM
OTCU€Ta; MOJIEKYJIIPHO-KHHETUYECKYIO  TEOPHIO
CTPOEHHUSI BEUIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpeaHEN
KMHETUYECKOM  DHEPrUHM  TEIUIOBOIO  JIBHIKEHUS
MOJIEKYJ ¢ a0COTIOTHON TEMIIEPaTypOil, MePBBIA 3aKOH
TEPMOJIVHAMUKH; 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsina, 3akoH Kyrnona; mnpu  3TOM  pa3nvyath
CJIOBECHYIO bopMyIIUPOBKY 3aKOHa, €ro
MaTE€MaTUYECKOE BBIPAKEHHE U YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPUHIIMIIBI JACHCTBUS MAIWH,
npuOOpOB M TEXHUYECKUX YCTPOWCTB; pa3Inyarh
ycinoBus ~uX  0O€30MacHOrO0  KCMOJB30BaHHUS B
MMOBCEIHEBHOM KN3HU

BEITTOITHITE KCIICDUMEHTEI 10 HUCCIICTOBAHUEKO




10.11

HccnenoBath 3aBHCUMOCTH  MEXIY (PU3MUYESCKUMHU
BEJIMYMHAMU C MCMOJIb30BAHUEM MPSIMBIX U3MEPEHUM;
IIPU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TMOJYYCHHON 3aBUCUMOCTU (HU3HUECKUX
BEJIMYUH B BUJE TaOIUI U rpaduKOB, J€IaTh BBIBOJIBI
110 pe3yJIbTaTaM MCCIIEAOBAHMS

10.12

CoOmtomate mpaBuwia 0e30macHOro Tpyjaa mpu
NPOBEJCHUN HCCICJOBAaHUH B paMKax Y4eOHOTO
HKCIIEPUMEHTA, yueOHO-HCCIIeI0BATENLCKOM u
HNPOEKTHOH  JICATENIFHOCTH  C  HCHOJb30BAaHHEM
U3MEPUTENIBHBIX ~ YCTPOHCTB H  J1aGOpaTOpPHOTO
000pyTOBaHUS

10.13

Pemate pacu€rHple 3amadyd ¢ SIBHO  3aJIaHHOM
bu3NYeCKO  MOAENbI0, HUCHONB3Yys  (hU3HUECKUE
3aKOHbl M TPUHLUIIBI, HAa OCHOBE aHallM3a YCJIOBUSA
3a/1la4il BBIOMPATh (PUINYECKYI0 MOJCINb, BBIICISTH
bu3ndecKkue BeTUYUHBI U (HOPMYJIBI, HEOOXOIUMBIE
Il €€ peuieHus, MPOBOAUTH PAaCUYEThl M OLICHUBATH
pEIbHOCTh ~MOJYYEHHOTO0 3HadyeHHsl (U3NUECKOi
BEJIMYMHBI

10.14

Pemate  kauecTBeHHbIE  3aJladyd:  BBICTPAaUBaTh
JIOTUYECKH HENPOTHUBOPEUHBYIO LENOYKY
pacCyXJIeHU C OMOpOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS

10.15

Hcnonb3oBaTh MNpH  pelIeHMH y4eOHBIX  3ajay
COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJIOTUH ISt
IIOMCKAa, CTPYKTypPUPOBAaHHsA, MHTEpPIPETAlUUd H
NpeJCTaBICHU Y4YeOHOH U  HAYYHO-TIOMYJISIPHOU
uHpOopMaLuy, IIOJIy4YEHHOMU u3 pa3IMYHBIX
HUCTOYHHKOB; KPUTUYECKH aHAJIM3UPOBATh
1oJy4yaeMyro HH(opMaIuo

10.16

[IpuBoanuTe mpHMEpBHl  BKJIaJa  POCCHMCKUX U
3apyOeXHbIX YUYEHBIX-QU3UKOB B pa3BUTUE HAYKH,
OOBSICHEHHE TPOLIECCOB OKPYXKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOPETHMUECKUE 3HAHUSA MO (PU3UKE B
HIOBCEIHEBHOI KHU3HU s o0ecrieueHus

o o




11 KUIACC

Koanposepsiemoropesyabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbl CPeHEro
0011ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poiib U MECTO
¢u3ukn B (HOPMHUPOBAHMHM COBPEMEHHON HAYYHOM
KApTUHBI MUpA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTHI, B MPAKTUYECKON NESITEIbHOCTH JIFOJEH,
IIEJIOCTHOCTh M €IMHCTBO (pr3nyecKoi KapTUHBI MHpa

11.2

YuuTeBaTh rpaHuIbI IMPUMCHCHU N3YUCHHBIX
(U3MYECKUX MOJENEH: TOYCUHBIH JIICKTPUUCCKHI
3apsan, sAAcpHas MOJACIbL aTOMa, HYKJIIOHHAass MOJCIIb
ATOMHOTO Siipa IpU pelieHuu GU3NYECKUX 3a/1a4

11.3

PacrosnaBate (uzmveckue sBIeHUS (MIPOIECCH) M
OOBSICHATH MX HA OCHOBE 3aKOHOB 3JICKTPOJINHAMHUKH U
KBaHTOBOH (U3UKHU: DIIEKTpUYECKas IMPOBOJAUMOCTS,
TEIJIOBOE,  CBETOBOE,  XHMHUYECKOE, MarHuTHOE
NEUCTBUA TOKa, B3aHlMOJICHCTBHE MarHuTOB,
AIIEKTPOMArHUTHAs MHIYKIHS, AEHCTBHE MarHUTHOTO
MOJISl Ha TIPOBOJHHUK C TOKOM W JIBHDKYIIHHCS 3apsil,
AIIEKTPOMAarHUTHbIE KosieOaHus u BOJIHBI,
NPSIMOJIMHEHOE PAaCcIpPOCTPAHEHUE CBETA, OTPAKCHHE,
npejomiieHue,  uHTepdepeHuus, audpakmus u
MOJISIPU3AIUS CBETA, JICTICPCHS CBETa,
dorosnexTpuueckuit 3pdpexT (PpoTorddexT), cBeToBOE
JaBJICHUE, BO3HHUKHOBEHUE JIMHEWYATOTO CIEKTpa
aToMa BOJIOpPOJA, ECTECTBEHHas M MCKYCCTBEHHas
paJInOaKTUBHOCTh

OnuceIBaTh M3y4YEHHBIE CBOMCTBA  BEIICCTBA
(ameKTpUUecKue, MarHuTHEIC, OIITHYCCKUEC,
ANEKTPUYECKYIO0 MPOBOAMMOCTh PA3IUYHBIX Cpel) U
AJIEKTPOMATHUTHBIE SIBJICHUS (IIPOLIECCHI), HUCIIONB3YS
($U3MYECKUEe BEIMYMHBIL: AJCKTPUUYCCKUN 3apsj, cuia
TOKa, DJICKTPUUECKOE HAaIpPsHKEHUE, 3JIEKTPUUECKOe
CONPOTUBJICHHE, Pa3HOCTh mnoTeHuuanoB, JIJC,
paboTa TOKa, WHAYKIMS MArHUTHOTO TIOJS, CHJIa




11.5

OnuceiBaTh U3YYEHHbIE KBAHTOBBIE SBIICHUS U
IPOLECCHl, HCIOJIb3Ys  (U3NYECKUE  BEITUUMHBI:
CKOpPOCTb 3JIEKTPOMAarHMTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrusi U UMITYJIbC (OTOHA, MEpPHUOA
MOJIypacrazna, SHEprus CBSA3M ATOMHBIX SAEp; IpHU
ONMMCAaHUU NPABWIBHO TPAKTOBaTh (UINYECKUI
CMBICJI UCTIOJb3YEMBIX BEJIIMYUH, UX O0O3HAYEHUS U
€MHULIBI, yKa3blBaTh (OpPMyIbI, CBA3BIBAIOIINE
JaHHYI0  (U3MYECKYI0 BEJIWYUHY C  JAPYyTUMH
BEJIMYMHAMH, BBIYUCIATH 3HAueHUE (U3HUeCcKOi
BEJINYMHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOILECCHl U SBICHMUS,
UCTIONB3YS (PM3MUECKUE 3aKOHBI M MPUHIUIBL 3aKOH
Oma, 3aKOHBI MOCIEAOBATEIBHOIO W MapauIeIbLHOTO
COEIMHEHMS MPOBOJHUKOB, 3aKOH Jlxoyns — JleHna,
3aKOH  DJIGKTPOMAarHUTHOM  WHAYKIMH,  3aKOH
MNPSIMOJIMHEMHOTO PAacHpOCTPaHEHUs] CBETa, 3aKOHbI
OTpaKeHMsI CBETa, 3aKOHbI TIPEJIOMJICHHS CBETa,
ypaBHeHHe OiHIITeHHa 1 ¢dorodddexra, 3aKoH
COXpaHEHHMsI SHEPIrHH, 3aKOH COXpaHEHUS UMITyJIbCa,
3aKOH COXPaHEHHUs 3JIEKTPUUYECKOro 3apsiia, 3aKOH
COXpaHEHHUsI MacCOBOTO 4YHcla, MOCTynatel bopa,
3aKOH  PaJIMOAKTUBHOTO  pacmaga; MOpH  3TOM
pas3nuyaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHa, €ro
MaTeMaTUYECKOE BBIPAXKEHHE WU YCIOBUS (TpaHULIBI,
00J1acTH) MPUMEHUMOCTH

11.7

OnpenensaTb  HalpaBJI€HHE  BEKTOpa  HMHIYKIHH
MAarHuTHOTrO IIoJis1 IMPOBOAHHMKA C TOKOM, CHJIbL
Awmmnepa u cuibl JlopeHa

11.8

Ctpouth ¥ ONKMCHIBATH H300pa)xKeHHE, CO37aBAEMOE
TJIOCKMM 3€pKaJIOM, TOHKOM JIMH30M1

11.9

BEIONMHATE ~ AKCMEPUMEHTHI  TI0  HCCIIEIOBAHUIO
(bU3nUeCKUX SBICHHUIA U TPOIIECCOB C UCTIONIB30BaHUEM
OpSIMBIX W KOCBEHHBIX HM3MEPCHUW; TIpH ITOM
dbopmynupoBath TpodieMy (3agady) W THIOTE3y
y4e0HOr0 JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
NPE/IOKEHHOTO 00OPYIOBaHUS, TMPOBOAMTH OIBIT U
boDMVIIMDOBATE BEIRO BT




11.12

CoOmronaTe mpaBuia Oe3omacHOro Tpynaa MpH
NPOBEJICHUU HCCIECIOBAaHUN B paMKax ydeOHOro
OKCIIEPUMEHTa,  y4eOHO-UCCIIEOBATEIbCKOW U
HpOGKTHOfI ACATCIIbHOCTHU C HCIIOJIB30BAHUEM
U3MEPUTEIBHBIX ~ YCTPOWCTB W  JIaDOpaTOPHOTO
000pyIOBaHUS

11.13

Pemare pacu€rHble 3amadyd € SIBHO  3aJIaHHOM
(U3UYECKON  MOJENBI0, HCHOJB3YysS  (U3HYECKUE
3aKOHbl M TMPUHIUIIBI; HA OCHOBE aHalu3a YCIOBUSA
3aJaud BbIOMpaTh (PU3UYECKYIO MOJENb, BBIICIATH
¢u3uueckue BETUYMHBI M (HOPMYIBI, HEOOXOIMMBbIE
JUIg €€ pEemeHus, MPOBOJAUTh PACUETHI M OLCHUBATH
pPEAUTbHOCTh TONYYEHHOTO 3HAa4YeHHs] (U3HUECKOM
BEJIMUMHBI

11.14

Pemarh  kauyecTBeHHbIE  3a/Jayd:  BBICTPaMBATh
JIOTUYECKHU HETIPOTUBOPEYUBYIO LETIOYKY
pacCyXKIe€HU ¢ Omopol Ha W3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SIBJICHHS

11.15

Hcnonp3oBaTh NpHU  pelIEHUH Y4YeOHBIX  3ajad
COBpPEMEHHbIE HWH(POPMAIIMOHHBIC TEXHOJIOTHH IS
[IOMCKA, CTPYKTYPUPOBAHHUs, HHTEPIPETALUA U
Ope/ICTaBlICHUs Y4eOHOH ©  HAYYHO-TIOMYJISIPHOM
uHpOpMaLnH, II0JIyYCHHOU u3 pa3IMYHbIX
HUCTOYHHKOB,; KPUTHYECKH aHaM3UPOBATh
MOJTy4aeMyI0 HHPOPMAITHIO

11.16

OOBSICHATH MPUHIUIBI ACHCTBHS MAallHH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3In4aTh YCJIOBHA HX
0€301aCHOr0 MCII0JIb30BAHMSI B IOBCEAHEBHOM KM3HU

11.17

IIpuBoguTe TpUMEpPHl  BKJIAaJa  POCCUMCKHX U
3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
OOBSICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHUpa, B
pa3BUTUE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS 10 (U3UKE B
MTOBCETHCBHOM KU3HU TUTST obecrieueHUs
O0e3omacHOCTH TMpU OOpamieHuu ¢ npubopamMu  u
TEXHHYECKUMHU YCTPOUCTBAMH, IS  COXpPaHCHHS
3I0POBbSI M COOJIIOJICHUS HOPM 3KOJOTMYECKOTO




MMPOBEPAEMBIE JIEMEHTBI COAEP) KAHUSA

10 KJIACC

Koapa3s
aeJia

Koanposepsiemoro
3JIEMEHTA

Hp()BepﬂeMbIe3JIeMeHTLICOHep)KaHI/Iﬂ

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHMA

1.1

®usuka — Hayka o mnpupone. Hayunsle MeTOnBI
MO3HAHUS OKpYyXkatomiero mupa. Ponb skcneprumenTa
U TEOpuM B TpOLECcCe MO3HAHUA INPUPOIBL.
DKCIepUMEHT B pH3uKe

1.2

MonenupoBanue GU3NUECKUX SBJIEHUN U MPOIIECCOB.
Hayunsle runoressl. @uU3nyeckue 3aKOHBI U TEOPUH.
I'panunel  npumeHUMOCTH  (PU3MUECKHX 3aKOHOB.
[Ipunuun cootBercTBus. Ponb u Mecto ¢usuku B
(OpMUPOBAHUM COBPEMEHHOM Hay4HOH KapTHUHBI
MHpa, B IPAKTUYECKOHN ACATENbHOCTH JIIOIEH

MEXAHHWKA

2.1

KMHEMATHUKA

2.1.1

MexaHnnueckoe JBUKECHHE. OTHOCUTENBHOCTh
MEXaHUYECKOTO0 JIBYDKEHUSL. Cucrtemaorcuéra.
Tpaexropus

[lepememienue, ckopocTb  (CpedHsii  CKOPOCTb,
MT'HOBEHHAsi CKOPOCTb) U YCKOpPEHHE MaTepHalbHOM
TOYKH, MX MPOCKUIHUU HA OCH CHUCTEMbI KOOPJMHAT.
CJI0’)KEHHEeNEPEMEIICHUI U CII0KEHUECKOPOCTEH

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
nBkeHue. I'paduku  3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHUs, IMyTH U [epeMelIeHUs
MaTepUaIbHOW TOUYKHU OT BpEMEHU

CBoOoaHoe majeHue. Y CKopeHrue CBOOOHOTO
naJICHUs

KpHBOHHHeﬁHOG JABHMIKCHUC. PaBHOMCpHOC JABMOKCHUC

. A NI, T Y Y vy~ [ o~ N T AAA T TRT AT T A~ T o




Tesia, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpuniun otHocurenbHOCTH ["anunes. [lepBriil 3aKkoH
Hprorona. MHepuuanbHble CUCTEMBI OTCUETA

22.2

Macca tena. Cuia. IlpuHIun cynepno3uumy cuil

223

Bropoii 3akoH Hpl0TOHA sl MaTepruaabHON TOYKH B
WHEPITUATHHON cucTemMe oTcuéra (UCO).
TpernitzakoHHbrOTOHAIIMATEPUATIBHBIXTOUEK

22.4

3akoH BceMHpHOro TaroteHus. Cuiia TSHKECTH.
ITepBast kocmMudeckas CKOpocTh. Bec Tena

2.2.5

Cunaynpyroctu. 3akoHl 'yka

2.2.6

Cuna Tpenna. Cyxoe TpeHue. Cuna TpeHHS
CKOJIBKEHUSI M cuia TpeHus nokos. Kosddumment
Tpenus. Cuina cConpoTUBIICHUS MPU JBI)KEHUH Tela B
KHUJIKOCTHU WU ra3e

227

[loctynaTenbHoe W BpallaTeNbHOE  JABM)KEHHE
abCcoJIIOTHO TBEPJOTO Tea

2.2.8

MoOMEHT cuiibl OTHOCUTEIBHO Ocu BpatieHus. [lnedo
cuibl. Ycaoust paBHoBecusi TBEpaoro Tena B UCO

229

TexHuueckue yCTpoMCTBa: MOIIIMIITHUKH, JBHKECHUE
HCKYCCTBCHHBIX CITyTHUKOB

2.2.10

[Tpaktuueckue padboTel. U3yueHne ABMKEHUS OpycKa
N0  HAKJIOHHOM  INIOCKOCTH  TI04  JIEUCTBHEM
HECKOJbKMX cujl. MccienoBaHue 3aBHCHMOCTH CHII
YOPYTOCTH, BO3HUKAIOMUX B  JAeQOpMUPYEMOM
MPY>KUHE W PE3UHOBOM 00pasiie, OT BETUYHUHBI HX
nedopmaruu.
HccnenoBanueycaoBuiipaBHOBECUITBEPAOTOTENA,
HWMEIOIET00ChBPAILICHUS

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

Nmnynse MaTepHATbHOMN TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.]IBC CHUJIbI 1 NU3MCHCHUC
HMITyJIbCa Tella

232

3aKkoH COXpaHEHUS UMITYyJIbCa B NCO.
PeakTuBHOEIBHXKEHME




3aKOHCOXPaHECHHUSIMEXaHUUYECKONIHEPTUU

2.3.8 Yrpyrue u HeynpyruecTOJIKHOBEHUS
23.9 TexHuueckue  yCTpOMCTBA:  JIBHDKEHUE  PAKET,
o BOJOMET, KOIIep, IPYKUHHBIN ITUCTOJIET
[IpakTuueckue padotsl. M3ydeHne cBsi3u ckopocTei
23.10 TEN pu HEYNpyrom yzaape.
e HccnenoBannecBs3upabOTHICHIIBI C

I/I3MeHeHI/IeMMeX3HI/I‘IeCKOﬁBHepFHHTeHa

MOJIEKYJIAPHAS OU3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.1.1

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON
teopun. bpoyHoBckoe  nBmwkenue. Auddysus.
XapakTep [IBHKEHUS U B3aUMOJCHCTBHS 4YaCTHUIL
BELICCTBA

Mopenu cTpoeHHsI ra30B, KUAKOCTEN U TBEPIBIX TEI
A OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE DATHX
Mojeen

Macca monekyn. KonuuectBo BemectBa. [loctosiHHas
ABoraapo

TermoBoe  paBHoBecue. Temmeparypa u €€
n3mepenue. [llkanaremneparypllenscus

Mogens wuaeanbHoro raza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKON TEOPUM  MJI€AIbHOIO
rasa

AOcomoTHasE TeMmIiepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPTUU TEIIOBOTO JIBUKEHUS YaCTHUL]
ra3a. [lIkanaremneparypKensBuHa

VpaBuenue Kianeiipona — MengeneeBa. 3akoH
JanbToHa

l'azoBbIe 3ak0HBI. M30mpOLIECCH] B UICAJIBHOM Tras3e ¢
MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA: HM30TEpPMA,
n30xo0pa, n3obapa

TeXHUIeCKUEYCTPOHCTBA: TEPMOMETP, OAPOMETP

2110

[IpakTuyeckue paboTel. i3MepeHue Macchl BO3ayXa B
KJIACCHOU KOMHaTe.




PacuérkonnyecTBaTeIIOThIIPUTEILIONEpEaue

324

IlepBeiii  3akoH TepMmoauHamMuku. IlpumeHeHue
MEPBOr0 3aKOHA TEPMOJIMHAMHUKHA K H3OIMPOIIECCaM.
I'paduueckasuaTepnpeTanusipadboThirasa

3.2.5

TennoBbie MamuHbl. [[pUHIUIIBI 1EMCTBUS TETIOBBIX
MamvH. [IpeoOpa3oBaHusl JHEPTHH B TEIUIOBBIX
mamHax. Koaddumuent mone3sHoro aedcTBUA
(manee — KII) TernoBoit Mamuuel. Hukn Kapao u
ero KII/]

3.2.6

Btopoit 3akon TepmoamHamuku. HeoOpatumocTh
MIPOLIECCOB B IpHUpojae. TeruioBble JIBUraTelu.
DKOJIOTHYeCKHe MPOOIeMbl TEINIOIHEPTETUKH

3.2.7

Texunueckue YCTpOﬁCTBaZ JABUT'ATCJIb BHYTPCHHCTO
CTropaHus, OBITOBOM XOJOOUJIBbHUK, KOHAUIITUOHCP

3.2.8

[Ipaktnyeckne paboTel. V3mepeHuwe  ynenbHOM
TEIUIOEMKOCTHU

33

AT'PEI'ATHBIE COCTOSAHMA BEIECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHIeHcalus. VcnapeHue u
KUIIEHUE. YJlenbHas TeIuloTa MapooOpa3oBaHMUS.
3aBUCHMOCTb TeMIEPATypbl KUIIEHUsI OT AAaBJICHUS

332

AOCOTIOTHAS U OTHOCHTENbHAS BIAXHOCTh BO3IyXa.
Hacepiennslitnap

333

Tsépnoe teno. Kpucrammueckue u aMmop@Hble Tena.
AHnzorponusi  cBOWMcTB  KpucramwoB. JKuakue
KpucTtajibl. CoBpeMeHHbleMaTepuallbl

334

[naBneHne W KpucCTa/UIM3aIUsA. YenbHas TEIIoTa
riaBsieHus. Cyomumanus

33.5

ypaBHCHI/ICTCHHOBOTO6aHcha

3.3.6

TexHu4ecKue yCTpoiucTBa: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTHM IIOJY4YEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM 4YHUCJIIE HAHOMAaTe€pUalIOB, H
HAaHOTEXHOJIOTUU

3.3.7

[Ipaktrueckue paboTel. HM3MepeHue BIAXKHOCTH
BO3JIyXa

OJIEKTPOAMHAMUKA




Pa3zHoctenoreHmaios

HpOBOI[HI/IKI/I n  JUDJICKTPUKHU B IIOCTOSAHHOM

4.1.7 3IEKTPUYECKOM ToJIe.
JM3IIeKTPUYECKAANPOHUIIAEMOCTb
OnekTpoéMKkocTh. KonaeHcaTtop. OIEKTPOEMKOCTh
4.1.8 ITOCKOTO KOHJICHCATOPA.
OHeprusa3apsyKEeHHOTOKOHIeHcaTOpa
TexHnuyeckue YCTpOMCTBa: JEKTPOCKOII,
41.9 JEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
o 3a3¢MJICHHE JIEKTPOIPUOOPOB, KOHJICHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTudeckue paboThl. M3MepeHne 31eKTPOEMKOCTH

KOHIACHCATOPA

4.2

TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX

CPEJIAX
VYcnosus CYLLIECTBOBaHUS MOCTOSTHHOTO
4.2.1 3JEKTPUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTOsIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma /17151 yyacTka 1enu
493 DnexTpuyeckoe COIPOTHBIICHUE. VY nenbHoe
o CONPOTHUBIICHUE BEIIECTBA
494 [locnenoBarenbHOe, MapajuleIbHOE,  CMELIAHHOE
- COEIMHEHHE MPOBOAHUKOB
495 Pabora »snextpumyeckoro Toka. 3akoH JDKoyms —
o Jlenna
4.2.6 MOIHOCTBIIEKTPUUECKOTOTOKA
anekTpoaBwkymas cuina (manee — DHAC) w
497 BHYTPEHHEE  CONPOTHUBJIICHHE HCTOYHHMKA  TOKa.
o 3akoHOMaIsII0JIHOM (3aMKHYTOM)
aneKTprueckonen. KoporkoesambpikaHue
DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAJUIOB.
4.2.8 3aBUCHUMOCTb  CONPOTHUBJIEHHMS  METAIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh
429 DNeKTpuyeckuii  TOK B Bakyyme. (CBolcTBa

JJIEKTPOHHBIX ITyYKOB




MPUOOPHI, 3JIEKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETP  COIIPOTHUBJIICHMs, BaKyyMHBIM JHOZ,
TEPMHUCTOPBI u (boTope3ncTopsl,
HOHprOBOHHHKOBLIﬁ JUO0J, raJIbBaHHUKaA

4.2.14

[Ipaktuyeckne paboTsl. M3yueHue CMELIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenune J/IC UCTOYHMKA TOKA U €70 BHYTPEHHETO
conpotuiieHus. HabmoneHunesnekrponusa

11 KJIACC

Koapasn
eJ1a

Koanposepsiemorosa
€MEHTA

IIpoBepsieMbled1eMeHTHICOACPKAHUS

4

DJIEKTPOIAMHAMUMKA

4.3

MAT'HUTHOE

[TOJIE. 9JIEKTPOMAT'HUTHAA MHAYKIMA

43.1

IlocTostHHEIE MarHUTBhI. B3aumonelictBue
HOCTOSHHBIX MarHuTOB

43.2

MarnutHOe nosie. BeKTop MarHUTHON MHyKIIHH.
[IpuHiun cynepno3unuu. JIMHUKM MarHUTHOMN
MHIYKLHUH.
KapTuHainHuAMarHu THOMMH Iy KLU IIOJIAIOCTOS
HHBIXMarHuTOB

433

MaruuTHO€ Moje nNpoBOJHHUKA ¢ TOKOM. KapTuHa
JMHUW TOJS JJIMHHOTO MPSIMOTO NMPOBOJAHHMKA U
3aMKHYTOT'0 KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C
TOKOM. OneItOpcrena.
B3anMoneincTBHEIPOBOTHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MO/1yJIb U HAalpaBJIeHUE

435

Cuna JlopeHma, e€ MOAynb W HamlpaBJCHUE.
JIBukeHHe 3apsHKEHHOW YacTHIIBI B OJTHOPOJIHOM
MarHuTHOM noJie. PaboracunbslJlopeHia

4.3.6

SIBIIEHNERNTEKTPOMATrHUTHOMMH Y KIIHHA

4.3.7

IToTOKBEKTOpaMarHUTHOMHUHIYKIIUU

43.8

OJIC wHAayKHMU. 3aKOH 3JIEKTPOMArHUTHOU

-




OJICMCHTAPHBIX YaCTUll, ”THAYKIOHOHHAA ICYb

4.3.15

[Ipaktrueckue paboThl. M3ydyeHHE MarHUTHOTO
MOJIsl KaTyIIKK ¢ TOKOM. McciienoBanue nencTBus
IIOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM.
HccenenoBaHuesBICHUAIEKTPOMAarHUTHOUHHTY K
005051

5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHWYECKUE U BDJIEKTPOMATHUTHBIE KOJIEBAHU A
KonebarenbHas cucTema. CBoboHbIE
5.1.1 KoJieOaHusl. lMapmonnueckue KOJIeOaHusl.
[lepuon, yacToTta, aMIIuTyaa U azakosuedaHmit
5.1.2 [IpyxuHHbIIMassTHUK. MaTeMaTH4eCKUUMAasI THUK
VYpaBHeHue rapMOHHUYECKHUX KoJie0aHui.
5.13 Kunematnyeckoe u JAMHAMHUYECKOE OIHUCAHUE
K0J1€0aTEeIbHOTO ABMKECHUS
[IpeBpaiieHue HSHEPruu MPU TAPMOHUYECKHX
514 koneOaHusx. CBs3b aMIUIUTYIbl KoJjeOaHUM
o WCXOJHOW BENIMYMHBI C aMILTUTYJaMU KosieOaHui
€€ CKOPOCTHU U YCKOPEHUS
KonebarenbHblit KOHTYP. CBoboHbIE
9JIEKTPOMAarHuUTHbIE Koje0aHWs B UACAIbHOM
515 KOJIeOaTeIbHOM KOHTYDE.
o AHaNOTUsIMEX1yMEXaHUYECKUMHU u
AJIEKTPOMarHUTHBIMUKOJIEOaHUSIMHU.
®opmynaTomcona
516 3aKOH COXpaHEHUs DJHEPrMM B MHJCAIbHOM
" KOJIeOATeIIbHOM KOHTYPE
BoiHykeHHBIE =~ MeXaHMuYecKue  KoJjeOaHus.
5.1.7 Pesonanc. Pesonancnas KpHUBasl.
BbIHYKI€HHBIEAJIEKTPOMAarHUTHhIEKOJIe0aHusl.
518 [IepemeHHBII TOK. CunyconaaIbHbIN
o IIEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKAa. AMIUIMTYAHOE U
5.1.9 JICUCTBYIOIIEE  3HAYECHHE  CHJIbl TOKa W

HaIlpsDKEHUs

ThammcchonyvatTon TTHNoURROTCTRO THHenemaua o




II0CJIEI0BATENbHO COEIUHEHHBIX KOHJEHCATOopa,
KaTYIIKU U pe3UcTopa

5.2

MEXAHWYECKUE U ODJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCJI0BUA
pacnpoCcTpaHeHHUS. [Tepuon. CxopocTh
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lomepeunbie
Y IPOAOTHHBIEBOIHBI

522

WnTtepdepennus u nudpakuns MeXaHUUECKUX
BOJIH

523

3Byk. CkopocThb 3ByKa. I'pOMKOCTh 3ByKa.
BricoTaTtona. TeMOp3ByKa

524

DNEeKTPOMarHUTHBIE BOJHBI. Y CIOBUS U3ITyUYCHHS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTarus
BeKkTOpoB E, B 1 0 B 371€KTpOMarHUTHOI BOJIHE B
BAKyYyMe€

525

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KE€HUE,
IpeIoMIICHuE, HOJIsIpU3aIus, audpakuus,
uHTepPepeHus.
CKOpPOCTb3JIeKTPOMArHUTHBIXBOJIH

5.2.6

[llxana 31€KTPOMAarHUTHBIX BOJH. IIpuMeHeHune
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIMTIBI ~ pafHOCBS3M W TEIIEBUICHUS.
Pagnomoxamust.
DNeKTpOMarHuTHOE3arps3HEHNEOKPY KAIOIICHCP
enbl

528

Texnndeckue YCTpOMCTBA: MY3bIKAJIbHbBIE
HHCTPYMEHTHI, YJIbTPa3ByKOBas IUArHOCTHKa B
TEXHUKE U MEAMIIMHE, pajap, paiuonpUEMHUK,
TeJIEeBU30p, aHTeHHA, Tesedon, CBY-neup

53

OIITUKA

5.3.1

[IpssmMonMHEHOE pacHpoOCTpaHEHUE CBETa B
OJIHOPOJHOM cpene. Jlyucsera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHMsI CBETA.
[TocTpoenre n300pakeHN B TUIOCKOM 3epKajie

533

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHUSI CBETA.
A ﬁ(‘.ﬁ annmﬁnnrm RATATTRTINATITOMITAHIAY




5.3.7

[IpenenbnpuMEeHUMOCTUTEOMETPUYECKONOTITUKH

5.3.8

HNutepdepennus CBeTa. Korepenrtnsie
HCTOYHHUKHU. Y CIIOBUS Ha6JHO,ZL€HI/IH MaKCUMYMOB
U MUHHUMYMOB B HMHTEP(PEPEHLUMOHHON KapTHUHE
OT IBYX CI/IH(I)3_3HI>IX KOI'CpCHTHBIX KCTOYHUKOB

539

Hudpakmust cBeta. udpakiuonHas pemeéTka.
YcnoBue HaOMIOJCHUS TJABHBIX MaKCHMYMOB
Ipu MaJCHAH MOHOXPOMATHYECKOTO CBETa Ha
T (OPAKIIMOHHYIO PEMIETKY

5.3.10

HOHﬂpI/IBaHI/IHCBeTa

5.3.11

Texnuyeckue  ycTpoWCTBa:  OUKM,  JIyIIa,
¢doroamnmapar, IIPOEKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs OINTHKA,
TrQpakiMoHHas peméTKa, MOJIIPOU

5.3.12

[IpakTuueckue paboTsl. M3mepeHue mnokasarens
MIPEIOMIICHUS. HccnenoBanue CBOWCTB
N300paxeHui B JIMH3AX.
HabmroneHueaucnepcuucsera

RJIEMEHTbI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

6.1

['panuus MIPUMEHUMOCTHU KJ1aCCUYeCcKoi
MEXaHWKH. [Toctynatel TEOpUH
OTHOCUTEJIbHOCTH:  MHBAPUAHTHOCTH  MOAYJIS
CKOpOCTM  CBE€Ta B  BaKyyme, [PHUHIMII
OTHOCUTEIBLHOCTH DHWHINITEHHA

6.2

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
3aMCHH€HI/IG BPEMCHU U COKpAIICHUC NJIMHBI

6.3

DHEPrusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI

6.4

CBsi3p  Maccel C DOHEprued U HUMIYJIbCOM
CcBOOOIHOI YACTHULIBI.
DHEPrusiOKOsICBOOOTHOWIACTHIIBI

KBAHTOBAA ®U3MKA

BJIEMEHTBI KBAHTOBOWM OIITUKU

®otonsl. Popmyna Ilmanka cBs3M SHEpPruu
doroma ¢ ero dYacrtoroil. OHeprus U
UMITYJIC(HOTOHA




[LinaneTapHasiMoieIpaTOMA

7.2.2

[Tocrynater bopa. M3znydyenue u moryomeHue
(OTOHOB TIpU TMEPEX0/Ie aToMa C OJJHOTO YPOBHS
SHEpPruun Ha JIPYTOM. BuapicniekTpos.
CHekTpypOBHEHIHEPrUMATOMABOOPOAA

7.2.3

BousiHoBbI€ cBOMcTBa yactul. Bosnbl ne bpoiis.
Kopnyckymsipao-BotHOBOM nyanusm. Judpaxius
9JIEKTPOHOB Ha KpUCTAJLIaxX

724

CrnoHTaHHOE€ ¥ BBIHYXKJIEHHOE  H3JIy4YCHUE.
Y CcTpolicTBO M IpUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuyeckue yCTpoucTBa: CIEKTPAIbHBIA aHAIN3
(cekTpockon), J1a3ep, KBAHTOBBIH KOMIBIOTED

7.2.6

[IpakTuueckue paboTBhL. Habumonenue
JIMHEHYATOTO CHeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaOIIOIECHUS u perucrpamnuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkphITHE paIrOaKTUBHOCTH. OnbIThI
Pezepdopna o ONPEEIICHUIO cocTaBa
paaroakTuBHOTO W3nmydeHus. CBoiicTBa ambda-,
Oera-, raMma-Hu3I1y4eHHUs. Bnusnue
PaAMOAKTUBHOCTH HA KUBBIE OPraHU3MBbI

7.3.3

OTtkpbiTHE MpoTOHa M HelTpoHa. HyxioHHas
monenp siapa  leiizenbGepra —  MBaHeHko.
3apsyrsipa. MaccoBoeuuncnosiapa. M30Tonsr

7.3.4

Anbda-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacna. ["amMMma-u3nyuyeHue. 3aKkoH
PaaoaKTHBHOTO pacmaja

7.3.5

OHeprusi CBSI3M HYKIOHOB B sAnpe. SnepHbie
cuiibl. JleekT Macchl siapa

7.3.6

SAnepHble peakuuu. JleJ€eHUE U CUHTES siep

7.3.7

SAnepublii  peakrop. TepMoOsiIepHBI  CHHTE3.
[TpoGneMbl 1 IEPCTIEKTUBHI SAAECPHOU SHEPTCTHKHU.
DKOJI0rM4eCKHEACIEKThIS AEPHONIHEPIeTUKY

738

OnemeHTapHble YyacTUIlbl. OTKPBITHE MMO3UTPOHA.

AN N




8.3

Comnne, dorochepa u armochepa. ConmHeuHas
AKTUBHOCTH

8.4

WcTtouynuk sHeprun CosHua 1 3B€311

8.5

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETHMOCTb, paauyc, TeMIepaTypa, 1504
B3aUMOCBS3b. /[narpaMMa «CIeKTpaibHbIA KIacc —
CBETUMOCTDY. 3BE3EI [JIAaBHOU
MOCIIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —
CBETHMOCTB» JUIS 3BE3]1 [JIABHOU
TIOCJIEIOBATEIIbHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMeHHbIE
NPE/CTAaBIECHU O TPOUCXOKICHUM U  HBOJIIOLMHU
CosHua ¥ 3B€3/1. OTalbLKU3HU3BES

8.7

Mneunslii [1yTe — Hama ["anaktuka. CoupanbHas
cTpykTypa ['amakTtuku, pacnpeneneHue 3BE3N,
ra3a u nbud. [lonoxenue u nuxenue ConHua B
lNanaktuke. [Tnockas u chepuyeckas
MOJCUCTEMBI [ aakTuKu1

8.8

Tunbl ramakTuk. PaguoranakTMKA W KBas3aphl.
UEpHble AbIPHI B iIpax rajlaKTUK

8.9

Bcenennas. Pacmiupenune Bcenennoil. 3akoH
Xab6na. Pazberanue ramaktuk. Bospact wu
panuyc Bcenennon, teopust bonsmioro B3pbiBa.
Mopnens «ropsiaeBceneHHom.
PenukToBOEU3nyueHue

8.10

MacmrabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménnsie po0sIeMbI
aCTPOHOMHUU




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI /151 VUEHUKA

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET






